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Beryn

Teopiss UMOBIPHOCTEHN € PO3AUIOM MaTeMAaTHKU, KK BHUBYA€ BUIAIKOBI
SIBUIIIA Ta BUMAJIKOBI TTpoliecH. BUHUKHEHHS Teopii HMOBIPHOCTEH OB’ I3YIOTh 3
KOMOIHATOPHUMHU 3a7a4aMHy a3apTHUX 1rop, sKi moyaiau gociimkyBatu B XVI-
XVIl cromitrax. Hanpukinm XIX cromitrs 3’4BHIMCA 3amuTd 3 OOKY
€KOHOMIKH Ta TPUPOJIO3HABCTBA, AK1 1 MPUBENU JI0 il IHTEHCUBHOTO PO3BUTKY.
IMOBipHICHI METOAM 3HAWIUIM MIMPOKE 3aCTOCYBAHHSA B PI3HUX Taly3iX HAyKH 1
TEeXHIKH: B TeOPii HaIIMHOCTI1, TeOpii MacOBOr0 0OCIIYyTrOBYBaHHsI, B TEOPETUYHIM
¢i3umi, reonesii, acTpoHOMii, Teopii MOXMOOK CIOCTEpEKEHb, TEOpii
aBTOMATUYHOIO YIpPaBIIHHSA Ta 1H. Teopis WMOBIPHOCTEH € BaKIUBUM
KOMIIOHEHTOM 3HaHb Cy4acHOro (paxiBIlsf, OCKUIbKHA HAJa€ 3MOTYy MPaBUIBHO
OILIIHIOBATH 1 MPOTHO3YBATH SIK TEXHOJIOT1YHI TaK 1 €KOHOMIYHI acHeKTH CBOE
TISUTBHOCTI.

HapuanpHuii MociOHMK YKJIaJICHO BIAMOBIIHO JO HABUYAJIBHOI MPOTrpaMu
Kkypcy «Teopis iiMOBIpHOCTEN», IKMI BUBYAETHCS K OKpEMa JAUCIUILIIHA 200 €
CKJIaZ0BOIO Kypcy «Bumioi marematukm». Mera mociOHMKa — 3a0e3MeduTH
CTYJIEHTIB MAaT€MaTHYHHUM arapaToM, HEOOXITHUM I 3HA4YHO TJIMOMIOro 1
YITKIIIOTO PO3yMiHHA 0aratbox (hi3MYHUX 3aKOHIB 1 CITIBBIJHOIIEHD, SIKI MaIOTh
WMOBIPHICHUI XapakTep, JJIsl pO3B’s3yBaHHs 3a/1a4, B AKUX IPUCYTHI €JIEMEHTH
BUIIAJIKOBOCTI, JUISI OMNpAaIfOBaHHS Pe3yJbTaTIB EKCHEpPUMEHTIB. Teopis
HMOBIpHOCTEM € 0a3010 JUIsl BUBUCHHS Kypcy «MaTeMaThuuHa CTaTUCTHKAY.

[TociOHUK cKIaaeThCs 3 TPHOX PO3JAUIIB: €JIEMEHTH KOMOIHATOPHUKH,
BUMAJKOBI MOJ11, BUNAAKOB1 BeIUunHU. KoXkeH po3aiT po30UTHI HA MiApO3ALITH
Mo TeMax, sIKl MICTSITh TEOPETUYHY YaCTHUHY, MPAKTUYHY YACTUHY Ta 3aBIAaHHS
JUISl ayJUTOPHUX Ta CAMOCTIMHHUX pOOIT. Y TEOpeTHuHId YacTUHI B CTUCIIN
dbopmi BUKIIaEHO HEOOXIAHUM JJIg ONaHyBaHHS PO3IJISTHYTOlI TEMU Marepiai —
OCHOBHI O3HaueHHs, Teopemu Ta ¢GopMylIu aisg po3paxyHkiB. [IpakTuuna
YaCcTUHA MICTUTh 3pa3Ku PO3B’S3aHHS THUIMOBUX 3a7a4, SKi UIFOCTPYIOThH
3aCTOCYBaHHS TEOPETHMYHOro Marepiany. HanpukiHii mipo3AiiniB HaBEIEHO
3aBaHHS IS ayJUTOPHOI Ta CaMOCTIMHOI poOOTHM CTyAEHTIB. Y KIHII
MOCIOHMKA BMIIIEHO BapiaHTH IHIUBIAYyJIbHUX 3aBAaHb [JII KOHTPOJIIO
3aCBOEHHS CTYJCHTaMH PO3TIISTHYTOTO MaTepiaiy.

VY pe3ynbTaTi BUBUEHHS JUCHUIUIIHU «Teopis KMOBIPHOCTE» CTyAEHTH
MOBUHHI

3HATH. OCHOBHI TMOHATTA 1 TEOpEeMU Teopii HMOBIPHOCTEM Taki SIK

BUITAJIKOBl TIOJIi, O3HAYEHHS Ta BJIACTMUBOCTI WMOBIPHOCTEH, BHUITaIKOBI

4



BEJIMYMHU, OCHOBHI 3aKOHM PO3MOAUTY JHCKPETHUX Ta HEMepepBHUX
BUMAJKOBUX BEIHYMH, X YHCIOBI XapaKkTEPUCTUKHU, TPAHUYHI TEOPEMHU TEOpii
HMOBIPHOCTEH;

YMIiTH: 3HAXOJIUTU MMOBIPHOCTI MPOCTHUX 1 CKJIaICHUX MO/IH, aHaTi3yBaTH
JMCKPETHI Ta HEMEPEPBHI BUITAIKOBI BEJIMYMHHU, BMITH 3aCTOCOBYBATH I'PaHUYHI
TEOpPEMHU JI0 PO3B’A3yBaHHA 3a/1a4.

Pozaia 1. EnteMeHTH KOMOIHATOPUKH

KombinaToprka — po3iji MaTeMaTUKH, 110 BUBYAE PO3MIIICHHS Ta BUOIP
00’€KTIB BIAMOBIIHO /10 MEBHUX IMPAaBWJI 1 METOAU MiJAPAXYHKY KUIBKOCTI BCIX
MO>KJIMBHUX CITOCOOIB, SKUMHU 111 PO3MIIIECHHS Ta BUOIP MOKYTh OyTH BUKOHAHI.

Meroau KOMOIHATOPUKHM BIAITPAIOTh BaXXJIUBY pOJb B OOYMCIIECHHI
WMOBIPHOCTEM pI3SHOMAHITHUX TMOA1M, IMOB’SI3aHUX 3 EKCIEPUMEHTaMH, IO
MalOTh CKIHYEHHY KUIBKICTh PE3yJIbTaTIB.

Chopmynroemo 1Ba yHIBepcalbHI MpaBuUia, SKI 3aCTOCOBYIOTH JIJIS
pO3B’s13aHHS KOMOIHATOPHUX 3a7a4.

MpaBuiao cymu. Jxwyo Oesxuii 06’ekm A moocna eubpamu N,
cnocobamu, 06’ckm A, — inwumu N, cnocobamu, Ay — iominnumu 6io nepuiux
06ox Ny cnocobamu i m.0., 06’'ckm A — N, cnocobamu, eiOminHumu 6i0
nepwux (K—1), mo eubip «abo A, abo A,,..., abo A » modxcna 30iticnumu

(n +n, +...4+N,) cnocobamu.

Mpukaaa 1.1. B smuky nexarb 1BI YEPBOHUX, TPH 3C€ICHUX 1 YOTUPHU
qopHUX Kym. CKiJTbKOMa croco0aMu MOXHA BUOPATH KOJIOPOBY KYJTIO?

Po3B’s130k. Bubpatu Koas0poBYy KyIIIO — 1€ BUOPATHU YEPBOHY a00 3€JICHY
Kymo. UepBoHYy Kylt0 MOXKHA BHOpaTH JBOMa CIOCOOaMH, a 3elieHy Ky —
TphOoMa criocobamu. OTKe, KOTHOPOBY KyJI0 MOXHa BuOpatn 2+ 3 crocobamu.

Mpukaag 1.2. B OyaiBenbHO-KOHCTPYKTOPCHKOMY BIJUIUI MPAIIOIOTh
JIBOE AHAJITHUKIB, 1’aTepo mporpamictiB 1 10 iHxkeHepiB. s moHamypoyHOi
poOOTH B CBATKOBUHM J€Hb KEPIBHUK BTy TOBHHEH BHOpAaTH OJHOTO
cniBpoOiTHHKA. CKUIbKU y KEPIBHUKA € CIIOCOOIB 11€ 3p00OUTH?

Po3B’s130k. KepiBHUK BifaLly MOXKe BUOpaTH OJHOIO aHamiTHKA My = 2
criocobamu, OfHOro mporpamicra — Ny, =5 crocobamu, a OFHOTO iHXeHepa

N3 =10 crocob6amu. Ockinbky 3a yMOBOK 3amadi KepiBHHK BiIUIily MOXe



BUOpaTtu OyJIb-KOTO 13 CBOIX CIIBPOOITHHMKIB, TO 3T1IHO 3 MPaBWJIOM CYMH B

Hporo € N +Ny,+Ny3=2+54+10=17 pisanx crnocoGie  BuGparH
CIIBpOOITHUKA ISl TOHAAYPOYHOI pOOOTH.

IIpaBuii0 MHO:KeHHsI (OCHOBHE NPAaBWJIO KOMOIHATOPUKH). SKujo

oesKul 06 ’exm A_l MmooicHa eubpamu Ny cnocobamu, 0o 'ekm A2 (niciss moeo, siK
06’ekm A eorce subpanui) modicna eubpamu N, cnocobamu i m.o., 06 ’exkm A
(nicna mo2o Ax 6ci nonepeoui 0b’ekmu 6xce ubpano) modxcua eubpamu N
cnocobamu, mo eubpamu 6ci 06’exmu A A, ... Ay maxii nocrioognocmi

modxcua Ny =N, -...- N, cnocobamu.

Mpukaan 1.3. CkiIbKK TpU3HAYHUX YKCET MOXKHA CKIIACTH 3 mUPp «1»,
«2», «3», «4», sgxkmo 1) nudpu HE MOBTOPIOIOTHCS, 2) IUPPH MOXKYTh
MOBTOPIOBATHUCS ?

Po3B’si30k. 1) MaeMo 4oTHpH pi3HUX CIOCOOM, OO BUOpaTH HUdpy Ha
nepioMy Micii 37iBa B TpuzHayHomy uuchi. [licma Toro sik mepiie Micie
3alHATE SIKOIOCh LU(POIO, 3aTUIIMIOCA TPU LWUPPHU 71 3alIOBHEHHS JIPYroro
MicIs B yncil. JIj1s 3aOBHEHHS TPETHOTO MICIISI 3aJIMITUBCS BUOIp 3 TBOX HUMD.
Tomy, s3rimHo 3 mnpaBwioM MHOXeHHS Maemo 4-3-2-1=24 cnocobu
pO3CTaBIsiHHA LHU(P, TOOTO 3 JaHUX YOTUPHOX HUPpP MOXKHA ckiactu 24
TpPU3HAYHUX Yrcia (0Cch Jeski 3 nux uncen: 143, 321, 124, ...)).

2) 3po3ymino, SKImO IUGPU MOXKYTh MOBTOPIOBATUCH, TO TPU3HAYHUX
uncen Oyne 4-4 -4 = 64 (manpuxnan, 244, 333, 313).

Mpukaan 1.4. 3 TpbOX CTYJIEHTCHKUX TPYI MOTPIOHO OOpaTH JeJerariio
Ha KOH(EpeHIito, B3SBUIM MO OJHOMY CTYIEHTY 3 KOXHOi rpynu. CKUIbKH
pI3HMX JeJeraiiii MO)KHa CKJIACTH, SKIIO B TMEpIIid rpymi HaBYaeTbes 18, B
npyrii — 20, B TpeTiii — 22 cTyaeHTu?

Po3B’s130k. CxopucTtaeMocs MPaBWIOM MHOXEHHS. 3 TEpIIOl TPyIH
OJIHOTO CTyJ€HTa MOKHa BUOpatu 18 cnocobamu, 3 apyroi — 20, 3 Tperboi 22
cnocobamu. KinbkicTe KoMaHJ AOpiBHIOE N0OyTKy umcen 18, 20 1 22, ToOTO
ctaHoBuTh 7920.

Cxema BuOOpy 0€3 MOBTOPEHDb

Hexali nana neska CKiHYeHHa MHOxMHa A, mo Mictute N pi3zHMX
enementie A={a,,a,,...,a,}.



1. TIepecranoBku. Ilepecmanogékorww 3 N enemenmié HA3UBAECTHCA
JIOBUIBHE PO3MIILIEHHS BCiX N PI3HUX €JIEMEHTIB MHOKHMHH A y BU3HAYEHOMY
nopsaAKy. KUIbKiCTh BCIX MOXIJIMBUX IIEPECTAHOBOK 3 N €JIEMEHTIB JIOPIBHIOE

P, =nl, (1)
ne N'=1-2-3-...-n, 0I=1.

Npuxaan 1.5. 1) A={a,b,c}. Bunumemo Bci nmepecranosku 3 Tprox
enementis: (a,b,c), (a,c,b), (b,a,c), (b,c,a), (c,a,b,), (c,b,a) - scroro
IICTh MEPECTAHOBOK.

2) CkinbkoMa croco0aMu MOXHa Ha MOJHULI Imadu po3CTaBUTH MIICTh
xaur? KinpkicTs Takux croco6is gopisaioe 6!=720.

Hpuxaang 1.6. JIBaHagusate ocid po3caIKyIOThCs BUMAAKOBUM YMHOM B
psin. CKUIbKU € MOKIIMBOCTEHN TOTO, 11O JIB1 0COOU CSIyTh IOpy4?

Po3B’s130k. MHOXUHY JIO/IeH ToAUIsIEMO Ha ABI miaAMHOXHUHU: 10 0ci 1
nB1 meBHI ocoOu. 10 oci6 mMoxyTh Oytu BmopsakoBani 10! cmocobGamu, 1Bi
ocoOu MOXyTb OyTu BHopsiAkoBani 2! cmocobamu, KpiM Toro, € 11
MO>KJIMBOCTEH PO3MICTUTU 1l JBI KOHKPETHI JIIOJMHU MOPYyY 3 JIecATbMa
iHIMMEU. TakuM 9uHOM,

n=10-2111=111-2.

2. Posmimennsi. Posmiwennamu 3 N enemenmie no K enemenmis
(k <N) nasuBarothes BopsakoBaHi K - eleMeHTHI MiIMHOKHHN MHOKUHU A,
mo ckiagamThes 3 K pPI3HUX €JIEMEHTIB 1 BIJIPI3HSAIOTHCA OJHA BIJ OJIHOI
CKJIaJIOM €JIEMEHTIB a00 MOpSIKOM iX po3milieHHs. KUTbKICTh BCIX MOKIIUBHUX

pO3MillleHb 3 N €JIEeMEHTIB IO K emeMeHTiB MO3HAYAIOTH 5K A,lf 1 OOYHUCITIOIOTH
3a GOpPMYJIOIO:
A= ™ D -2)-.. (n—k +1). )
(n—k)!

Npuxaan 1.7. 1) A={a,b,Cc}. Bummmemo Bci posmimenHs 3 Tprox
€JIEMEHTIB I10 JIBA CJIEMEHTH: (a, b), (b,a), (a, C), (C, a), (b,C), (C, b) — BCBOT'O
IIICTh PO3MIIIIECHbD.

2) CTyneHTChbKa pajia CKIaIa€ThCs 3 CEMU YOJIOBIK. 31 CBOTO CKIIaay BOHH

oOMparOTh TPE3UJII0 Yy CKIadl TPhOX OCIO: TOJOBU paau, 3acTylHHKA Ta
cekpetapsi. CKUTbKH € PI3HUX CIIOCO0IB YTBOPEHHS Tpe3usIii paau?
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" -7.6-5-4=840
3

: ; 3
[Ipe3unmito CTyIeHTChKOI paju MOXkHa obpatn A; =

CcIrroco0aMu.

3. Kom6inauii. Koméinauiamu 3 N enemenmie no K enemenmis
(k <m) nasuBatotses K - enementni migMuoxuan MEOKMHEKM A, ki MicTats K
PI3HHX €JIEMEHTIB 1 BIIPI3HAIOTHCS OJIHA BiJl OJTHOI TUTHKU CKJIQJIOM €JIEMEHTIB;
MOPSAOK B SIKOMY BOHU PO3MIIIICH], HE Ma€ 3HaueHHs. KIJIbKICTh BCIX MOKIIUBUX
) - . K o
KomOiHaiii 3 N enementis no K nozuauarors cumsonom C,, i o6uncmooTs 3a
bopmyIioro:
k
Ck . n! . A]
n i — L]
I(n —k)I
Ki(n—k)! P,
Jnst KiUIbKOCTI KOMO1HAIIIN CTIpaBeAJIUBI Takl (hOpMyIIH:
k n-k .
Cn - Cn !
K~k k-1,
C,=C, ,+C

n-1-

Cl+Cl+C2+..+Ch =2"

3)

Mpuxnag 1.8. 1) A={a,b,C}. Bunumemo Bci xombinamii 3 TprOXx
enemenTiB 1o 1Ba enementu: (@,0), (a,¢), (b,C) — Bevoro Tpu KomGinarii.

2) CkinbkoMa croco0aMu MOXKHa BHOpaTh JB1 JeTall 3 SIIUKa, IO
100 9:10

= =45
2!-8! 2

: . 2
mictute 10 pmerameii? Ile wmoxuna 3poourn Cjy =

CIIoco0aMHu.

Mpukaan 1.9. 3 xonoau, y skiit 36 kapt, BuiiMaroTh 10 kapT. CKUJIbKH €
MOXJIMBOCTEH, 110 ceped uux 10 kapt Oyne: a) piBHO JBa Ty3H; 0) HE MEHII SIK
JIBa Ty3U?

Po3B’s130k. a) Bceix Ty3iB y Koi0/1 KapT € yotupu. BubpaTtu aBa Tys3u 3

2 . . :
gotupsox MoxkHa C, crmocobamu. Pemura BiciM kapT moBuHHI OyTn BHOpaHi 3

8
KapT, 110 He € Ty3aMH, To0To 3 32 kapt. Lle moxxHa 3pobutn Cs;, crocobamu. 3a
paBUIOM MHOXeHHsS BuOpaTtu 10 kapt 3 36, cepen IKUX piBHO J1Ba Ty3H, MOKHA

2 ~8
C, -C;, cnocobamu.



) ) ) . . . 10
6) Kinbkicts Beix crioco6is Bubpatu 10 kapt 3 - momixk 36 popisaioe Cxg .

: . 10
Bubparn 10 kapt 3 36, cepen skmx B3aradi Hemae Ty3iB, moxHa Cs,
cnocobamu. Bubpatu 10 xapt 3 36, cepen SKuMX PIBHO OAMH Ty3, MOXKHA

1 - Cg, cmocobamu. ToMy, SKIIO MU BiJl 3aTajIbHOI KUIBKOCTI CIIOCOO1B BUOODY

10 xapT 3 36 BiIHIMEMO KUIBKICTh CIIOc001B BUOOpY 10 KapT, cepes AKUX HEMae
Ty3iB, 1 PIBHO OJUH Ty3, MU OTPUMA€EMO KIJIbKICTh MOXIHUBOCTEH BHOOpPY 10
KapT, cepe1 SKUX He MEHII sIK JABa Ty3u. To0To BuOpatu 10 kapT, cepen AKux He

10 A0 AL A9
meHnI sik 1Ba Ty3u, Moxsa Cyy —C3; —C; - Cg, crocobamu.

Cxema BHOOpY 3 MOBTOPEHHSIMH

1. Ilepecranosku 3 mnosropennsmu. Hexait A={a;a,,.,a,} -

MHOXHMHA, 1110 Mae N emxeMedTiB M pi3Hux TumiB (M < N). EnremMenTn 0gHOTO

TUIY HE BIJIPIZHAIOTBCA MDK coOoro. Hexait |(1 €JIEMEHTIB HaJeXaTh JI0
nepuoro tury, K, eJIeMEHTIB HaleKaTh 0 APYroro THIy i T.1., K, enementis

HaJexkath 10 M - ro tumy, npuaomy K, +K, +...+K_ =n. Bci moxmsi pizui

N - eneMeHTHI BHOPSAKOBaHI HaObOpu 3 MUX N €JIEeMEHTIB Ha3WBAIOTHCS
nepecmanoeKamu 3 NO6MopenHAMU. X KibKiCTb TOPiBHIOE
n!
Plkukerbn) =y @
172 m
IMpukaag 1.10. CkinbKku pi3HUX CEMU3HAYHUX YUCEJ MOXKHA YTBOPHUTH 3
nBOX «1», onHI€T «2» 1 HOTUPHOX «3»7?

7!
211141

2. Komo0inauii 3 noBropennsimu. Hexait MaeMo M TumiB eneMeHTIB (B

e moxua 3podutn P,(2;1;4) = =105 cnocobamu.

KOXHIW TpyIl JOCTaTHHO OaraTo €JIEMEHTIB) TaKUX, IO €JIEMEHTH BCEPEIUHI
Pyl OJHAKOBI, €JIEMEHTH pI3HUX TPyl BIAPI3ZHAIOTBCI MDK coboro. I3
CYKYMHOCTI BCiX €JIEMEHTIB BI3bMEMO ITIMHOXKHUHY, 110 MICTUTh N €JIEMEHTIB.
I{s1 migMHOXKHKHA 13 N eJIeMEHTIB BU3HAYAETHCS KIJTBKICTIO B3STHUX CJIEMEHTIB 3
MEePINOi TPy, KUIBKICTIO B3ATUX €JIEMEHTIB 3 Jpyroi rpynu 1 T.a. Lli uucna
MOXYyTh HaOyBaTu 3HadyeHb Big O g0 N, aje Tak, MO0 cyMmMa €JIEMEHTIB
nopiBHIOBaja N .



KinbkicTh pi3HUX CrIOCOOIB yTBOPEHHS N - €IeMEHTHOT HeBIOPSIIKOBAHO1
MHOXWHH 3HAXOJSATh 32 TaK 3BaHOIO (hOpMYJ1010 KiNbKOCHI PI3HUX KOMOIHAUTI
3 HOGMOPEHHAMU.

Cn _~m-1 :Cn

m — ~m+n+l m-+n-1- (5)

Hpuxnanx 1.11. Ha nomti € ciM pi3HUX TUIB MapoK. CKUTBKU € CrIoc0o01B
Kynutu 12 mapox?

Po3B’a30K. B posrnsganomy Bunagky M =7 tumis mapok. Mapku, 1o
HaJEXaTh A0 PI3HUX THIIB, BIAPI3HSIIOTHCS MK CO00I0, a Ti, [0 HAJIEXKaTh A0
OJIHOTO THUIly, HE Bimpi3HsArOThCA. IIoTpiOHO BMOpaTH migMHOKUHY 3 N =12
KyIUIeHuX Mapok. CrociO yTBOPEHHsI TAKOI MHOKWHHM BU3HAYAETHCS KUIBKICTIO
KyIUIGHUX Mapok 1-ro tumy, 2-TO TUNY,..., 7-TO THUIy, NPUYOMY iX 3arajbHa
cyma Mae JnopiBHIOBaTH 12. Omxe, MaemMo chpaBy 3 KOMOIHAIisIMH 3

noBropeHHsaMy, e M=7,N =12 . Tomy KinbKicTh pi3HHX C1IOCO0IB KynuTH 12
MapoK 3HaxoauMo 3a hopmyiioro (5):

2 _~L2 A2

G =Cp71=C =

18!
12!-6!

3. Po3milieHHA 3 NOBTOPEHHAMU. Pozminiennamu 3 nogmopenHamu 3

=18564.

N enemenmie no M enemenmie HABUBAETHCS JOBUIBHE BIIOPSIIKOBAHE
po3MileHHs M eneMeHTIB (cepes SIKUX MOXKYTh OyTH W OHAKoBI1) 3 AaHuX N
pi3HHX eneMeHTIB. KibKicTh BCIX MOKJIMBHX PO3MIIIEHb 3 MOBTOPEHHSIMU 3 N
eJIeMeHTIB o M 10piBHIOE

Am m
A =n".

Hpukaag 1.12. Ckigbku TSTU3HAYHUX YHCENI MOJXKHA CKJIACTH,
BUKOPHUCTOBYIOUH ITUPPH «2%», «5», «7», «8»?

Taxux uncen Oye Z\f =4° =1024.

3aBIaHHA IS Ay IMTOPHOI Ta CAMOCTIiHOI po00OTH

1. Ckinbkoma criocobamMu MOKHa BHUOpAaTH OJIHY KBITKY 3 KOIIMKa, B
skomy 10 rBo3auk, 15 TpostHA Ta BiciM XpU3aHTEM?

2. CKUIbKH € IBO3HAYHUX YKCEI, Y IKMX 00uB1 b pu napHi?

3. Hudpu «0», «1», «2», «3» HanmucaH1 Ha YOTUPHhOX KapToukaxX. CKIIbKU
PI3HUX YOTHUPU3HAYHUX YHCEJI MOKHA CKJIACTH 3 IIUX KapTOYOK?

4. CKUIbKM PI3HMX YOTHPU3HAYHUX UYMCET MOYKHA CKJIACTH 3 MHOXXWHU
madp «1», «2», «3», «d», «5», «6», skmo a) 1udpu HE MOBTOPIOIOTHCS,
0) mudpu MOBTOPIOIOTHCS;, B) YKCIIA apHi 1 HU(PH MOXKYTh TOBTOPIOBATHUCS ?
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5. CkinpkoMa criocobamMu cemMepo JIFoJIel MOKYTh PO3MICTUTUCS B 4ep3i B
Kacy?

6. CkigbkOoMa PI3HUMH CIIOCOOAMH MOKHA PO3HECTH KOPECHOHJEHIIIIO
I’ ITBOM aJipecaram?

7. CkinbKoMa crocobaMu MOJKHA TMepecTaBuT nudpu uucia 123456789
TakK, 00 MapHi MUPPU 3aTUMUIUCH HA TAPHUX MICIIX?

8. CKUJIbKY PI3HMX YOTHPUIMGPOBUX YHCIIA MOXKHA CKIJIACTH 3 Udp «0»,
«1», «2», «3», «4», «5», «6» Tak, MO0 y KO)KHOMY 4HCI Oyia nmudpa «2», 3a
YMOBH, 1110 IIU(GPHU HE TTOBTOPIOIOTHCS ?

9. CKUIbKY MOHA CKJIACTH YOTHPHU3HAYHHUX YMCEN TaK, o0 JTOBUIbHI IB1
cycinni nudpu Oyiu pi3HUMH?

10. ¥V xaprii cmoptioto 36 KIIITHHOK. ['paBelhb NMOBHHEH BiIMITHTH
uricTh. CKUIBKU € MOXKJIMBUX BapiaHTIB?

11. V xokeliHOMY TypHIpl Oepe ydacTh micTb koMaHa. KoxkHa komaHzaa
MOBUHHA 31rpaTH 3 KOXKHOIO OJIHY Tpy. CKUIBKH irop 31rpaHo B TypHipi?

12. CkinabKy IpsSIMHUX MOKHA TPOBECTH 4Yepe3 BICIM TOYOK, 3 SIKUX KOJHI
TPHU TOYKU HE JISKATh HA OJHIN TIpsiMiii?

13. ¥V smumky mictuthes 20 nmertaneid, cepel HUX — I'SITh CTaHIAPTHUX.
Ckinbku € cnoco0iB BUOpaTH Tpu JAeTall, 1mo0 cepen HUX xouda 6 oxHa Oyna
cTaHmaptHa’?

14. Tpyma ctynentiB BuB4Yae 10 pi3HUX aucuuiuiiH. CKiTbKOMa
criocob6aMy MOYKHA CKJIACTH PO3KJIaJ Ha MOHEAUIOK, SIKIIO B 1IeH JIeHb TTOBUHHO
OyTH 4OTUPH Pi3H1 3aHSITTS?

15. B enextponoizal 12 BaroniB. CKUIBKM € CIOCOOIB PO3MICTUTH
YOTUPHOX MACAKUPIB, SKIIO B OJJHOMY BaroHi MOBHHHO OyTH HE OLIbIIE OJHOTO
nacaxupa?

16. 3 10 xmomuwmkiB 1 10 AiBYATOK CHMOPTUBHOrO KJACy JJIA y4acTi B
ectapeTi moTpiOHO BUOpaTH TpU KOMaHAM, KOXKHA 3 SIKMX CKJIAJA€ThCS 3
XJIOIMYMKA Ta AiBUMHKHU. CKIJIbKOMa CIIoco0aMu 11e MOKHA 3pOOUTH?

17. 3 rpynu, B Ky BXOJASTh CEMEPO IOHAKIB Ta YOTHUPHU IIBUYMHH, Tpeda
CKJIACTH KOMaHJy 3 IICThOX OCI0 Tak, 00 y Hii OyJI0 HEe MEHIII SIK JIBOE JiBYAT.
CkinpkoMa crioco0amH 1€ MOXKHa 3p0OUTH?

18. Ckinbkoma crmocobamMu MOKHA PO3CTABUTH HA TOJHIN CIM PI3HUX
KHIDKOK, 0O TPpH MEBH1 KHUTHU cTosun nopsin? He mopsin?

19. Jlecstepo cTynentiB, cepen sakux Onexcanap ta Bacuib, BunagkoBum
YUHOM 3aiiMatoTh uepry B 010mioTeky. CKUIBKM € BapiaHTIB PO3MIILIEHHS
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CTyJeHTIB, koiu M™MbK OuekcanapoM Ta BacuiieM ONUHUTBCS IIECTEPO
CTYJIEHTIB?

20. B o1HOTO CTyJIeHTa € CiM PI3HUX KHIJKOK JiJiT OOMiHY, a B APYroro —
16. CkinmpkoMa crmoco0amMy BOHH MOXYTb 3A1MCHUTH OOMIH: KHIDKKA Ha
KHWKKY? JIB1 KHMKKH Ha JIB1 KHMKKA?

21. B ypHni 12 6inux 1 BiciM yopHUX KyJb. CKUJIbKOMa CIOCOOaMU MO>KHA
BUOpaTH I’ ATk KyJib, III00 cepea HUX OyJio: a) I’ ATh YOPHUX; O) TpH OLIMX 1 JIBI
YOPHUX Kyi?

22. CkigpKkoMa croco0aMy MOXKHA PO3JUIUTH IIICTh PI3HUX KHMXKOK MIXK
YOTUpPMA CTYJEHTaMH, SKII0 a) HEe OOOB’SI3KOBO KOXKEH CTYACHT OTpUMAE
HOJIaPYHOK; 0) KOXKEH CTYJIEHT OTpUMae xo4ya O OJIMH NOJapyHOK?

23. CkuibkomMa cnoco0aMuM MOXHA CKJIACTH  y30p 13 IIICThOX
OOJUITIOBAIBHUX TUTUTOK, SIKIIO € YOTUPU COPTHU TUTUTKHU?

24. CxinpkoMa crocob6amMu MOKHA PO3AUTUTH 15 BUITYCKHHKIB Ha TPHOX
OyIBHUIITBaX, SKIIO B OJTHOMY 3 HUX € BICIM, B IPYyTOMY IT’SITh, B TPETHOMY JIBa
BAaKaHTHI MiCLIs?

25. CKUIbKH € croco0iB PO3MICTUTH JI€B SITHOX JIIOJIEH B JIBOMICHOMY,
TPUMICHOMY 1 YOTUPUMICHOMY HOMEPI FOTEI0?

26. I'pyna cTyeHTiB 3 BOCBbMU YOJIOBIK BUPYIIA€ B OoA0poxK. CkilbkoMa
croco0aMu MO>KHA CKJIACTH T'PYITY 13 CTyAEHTIB 2 — 4 - 10 KypciB?

27. CkinbKoMa crmocobamMu MOXKHA PO3MICTUTH 16 BHUIIB TOBapiB y TPHOX
Mara3uHax, SKIIO B MEPIIMI Mara3uH NOTPIOHO JOCTABUTH JEB’SATh, B APYTHUM —

YOTUPH, a B TPETIN — TPU BUJIU TOBAPIB?
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Po3aia 2. Bunagkosi mojaii

2.1. Knacudikania moaii

Jlocmia, eKCIEepUMEHT, CIOCTEPEKEHHS [ESKOro SBUIA HA3MBAETHCS
séunpooysannam. BunpoOyBaHHs, pe3yibTaT SKOTO HE MOXHa Mepea0aduTH
Hamepea, B Teopli  WMOBIPHOCTEH  HA3UBAETHCS  GURAOKOBUM,  a0O
cmoxacmuunum exkcnepumenmom. llpu 1bOMY pO3TISAAIOTHCS TUIBKH TaKi
EKCIIEPUMEHTH, SIKI MOKHa MOBTOPIOBATH, X04a O TEOPETUYHO, 32 HE3MIHHOIO
KOMIUIEKCY YMOB JJOBUIbHY KIJIBKICTB Pas3iB.

Bunaokoeoto noodiero, abo nodiero, Ha3UBAETLCA JOBUIBHHUI pe3ysIbTaT
BUINPOOYBAHHS, IKUM MOXe BiAOyTHUCS a0O0 HI.

[Toxii 3BMuaiiHO MO3HAYAIOTH BETMKUMHU JIITEPAMU JATHHCHKOTO andasiTy:
AB,C,....

[Ipuknagamu nonid € BUMaAIHHA repba yu mupu NIAKUHYTOI MOHETH,
BJIyYaHHS B I[IJIb YU TIPOMAX IPHU MOCTPLUIl B MIIIEHb, BUMIAIHHS KIJTBKOCTI 0YOK
Ha NIAKAHYTOMY TIpajlbHOMY KyOHMKY, BHX1J OpakOBaHOro BHpPOOY 3 KOHBeepa
mianpueMcTBa, Bunaainasg Outem sk 1 000 MM omaziB B meBHiN reorpadidHiii
MICIIEBOCTI 3a BUSHAYCHUH PIK.

[Toxist HA3UBAETHCS OOCHOGIPHOIO, SIKIIO BOHA 000B’SI3KOBO BIOYIETHCA
B pe3yJbTaTl BUIPOOYBaHHS.

[Monist Ha3UBAETHCS HemodycaUu6o0 (IIO3HAYAETHCS CUMBOJIOM ), SIKIIO
BOHA HE BIOYJEThCA 3a )KOAHUX YMOB Il 4aC BUMPOOYBAHHS.

ITonii Ha3WBalOTbCA HecymicHumu, SKIIO BUHUKHCHHS OJHIET 3 HUX
YHEMOXKJIMBITIOE BUHUKHECHHS I1HIMUX MO B OJHOMY W TOMY CaMOMy
BUNpoOyBaHHI. B iHIIIOMY BUTIaKy 110111 HA3UBAIOTHCS CYMICHUMU.

[Tonii HA3UBAIOTLCA PiGHOMOMCAUGUMU, SIKIIO HEMAE MiACTAaB BBaXKaTH
OJIHY 3 HUX OUTBIIT 400 MEHIIT MOKJIUBOIO, HIXK 1HIII.

Enemenmapnoto noodicio Ha3UBAEThCS NMEBHUM (IKCOBAHUM pe3yibTaT
CTOXAaCTUYHOTO EKCIEPUMEHTY, KU HE MOKHAa BUPA3UTHU 4Yepe3 CYKYIHICTh
IHIIMX pe3yibTaTiB (YU COPUYMHUTH HUMH), 1 T[03HAYAIOTh CHUMBOJIOM
rpeubkoro andasity «®». 30Kpema, pi3HI eJIeMEHTapHi MOJii HEe MOXYTh
B11I0YTHCS OJTHOYACHO.

MHOXWHY BCIX €IEMEHTapHUX TIOMIM HA3WBAIOTh  HPOCHIOPOM
enemenmapnux noodiit, i o3HavarTh K « (2 »,

Bynp-ska Bunmaakosa mogis A € miaMHOXKHHOI MHOKUHA ().
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Jii Hajm MOMisIMU € IIJIKOM BIATMOBITHMMHM OCHOBHHUM OII€pallisiM Haj
MHOKHHAMH.

006’conannam (cymoro) noodiii A i B nasuBaerhcs BumankoBa momis
AU B (a6o A+ B), sxa nmonsrae B Tomy, 1m0 BigOyaeThes xoua O O1Ha 3 HUX
(To6T0 a6o A, a6o B, a6o A i B pazom).

Hepemunom (006ymrom) nodiii A i B mHasupaerhcs Bumagxosa momist
ANB (a6o A-B), sxa monsrae B tomy, mo moxii A i B BimOymyrscs
OZJHOYACHO.

Piznuyero nodii A i B nasusaerncs Bumanxosa momis A\ B (a6o
A—B), sxa nomarac B Tomy, mo BimOymerbca momis A 1 omHOouacHO He
BinOynernhes noxis B.

Ipomunescnoro nodicro 10 A HasuBaeTbCs BUIAAKOBA OIS

A=0\A (A+ A =Q), sixa nonsrae B ToMy, 0 He BigGyBaeTbes mogis A.
3ayBaxkumo, akmo noxaii A i B mecymicui, o ANB =J.

HMocninosuicts momii Hy, H,,..., H, nasusaerscst nosnoro zpynoio

n
nooiii (Tinore3) s JAaHOro BUIIPOOYBaHHS, SKIIO BOHM IOMApPHO HECYMICHI,
Hi "Hj =@ mna seix 1 # J, ra H{UH, U...UH, =€Q. Ao mo Te came

— B Pe3yJIbTATI MPOBEACHHS CTOXAaCTUYHOI'O €KCIEPUMEHTY B1AOYAEThCS OJHA 1

TUIBKHU OJTHA TIOJIisl 3 TIOBHOI TPYIIH.

Mpuxnan 2.1. BunpoOyBanHs: miAKUAAHHS TPaTbHOTO KyOUKa.

[Ipukiamy MoAii 3a TAKOro BUMPOOYBaHHA: MO A — BMNAIO I’ATh
04OK, moxis B — Bumana napna kinbkicts 0o4ok, noxgis C — Bumano ciM 040K,
noxis D — Bunano uine uncio ovok, mogis E — Bunano ne MeHI sk Tpoe 0YOK.

EnementapHuMyu noJiissMu B TakoMy BUNpoOyBaHHl € Wy, Wy, W3, Wy,

Wg, Wg, 1e moxis W; o3Hauae, O B Pe3yJIbTATI MIIKUIaHHA KyOMKa BUIIAI0 i

OYOK, 1=1234,56. IIpocTip eJIEMEHTaPHUX MOii:
Q ={w,,W,,W;,W,,Ws, W, } a6o Q={1, 2, 3, 4,5, 6}.
V upomy sunpoOysanmi moxmii A,B,E - Bumagxosi, momia C -

HeMOxkJMBa, nomis D — mocrosipua. Kpim toro, moxii A i B mecymicui, moaii
A i E — cymicHi. [Toxii Wy — Wg yTBOPIOIOTB MOBHY Ipymy mofid, Wy — Wg He

yTBOpIOIOTh. Ennemenrapni momii - Wy, Wy, W3, Wy, W5, Wg — pIBHOMOKJIMBI.
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YV wmeomy sumpobysanni A={b}, B={2,4,6}, D={1,2,34,5,6}
E={3,4,5,6}, toni BUE={2,34,56}, BNE={4,6}, B\E={2},
A={1,2,34,6}, D=Q.

2.2. Knacu4He o3Ha4YeHHS WMOBIPHOCTI

Hexait mpoBoauthcs BumpoOyBaHHS, 10 Mae [N HECYMICHHX,
PIBHOMOXKJIUBUX  PE3YJbTaTiB, fAKI YTBOPIOIOTh IIOBHY Tpymy  IOIIN:

Qz{Wl,Wz,...,Wn}. Take BuUNpOOyBaHHS  HA3UBAETHCS  KAACUYHOIO

iimosipnicnolo cxemoro. Bumankoa momis A BigOymerbes B pesynbraTi
BUNPOOYBaHHS, SKIIO BIAOYAEThCS sKach 3 M eleMEeHTapHUX MOl

{Wil,WiZ,...,Wim}. ITpu 1npomy A={Wil,Wi2,...,Wim}, a eJeMEHTapHi IOl

Wi1 Wi2 yeey Wim Ha3UBAIOTHCS CHPUAMAUGUMU TIOIT A.

Osnauennsi. Mmosipuictio P(A) sumamxosoi momii A HasmsaeThes
BiIHOIICHHS KiBKOCTI M pe3ysbTariB, CHPUATAMBUX MOl A, 10 3araibHOT
KUIbKOCT1 N pe3ysbTarTiB BUTPOOYBAHHS, TOOTO

P(A) =, )
n
Take 0o3HaueHHs1 KUMOBIPHOCT] HA3UBAETHCS KAACUUHUM.

IMOBIpHICTB MOAIT — 11 YKCETbHA Mipa CTYIEHs 00’ €KTUBHOI MOMJIMBOCTI
el moii.

3 KJIACHYHOTO 03HAYEHHSI HMOBIPHOCTI BUIUIMBAIOTH TaKi 11 BIACTUBOCTI:
1. IMOBipHICTH IOBINBEHOI BUNAAKOBOI MOl A € JOZaTHUM YMCIOM 3 Bimpi3Ky

[0;1], To6T0 O < P(A) <1
2. IMOBipHiCTH HEMOXKIIMBOT TIOAIIT KopiBHIOE HyH0, To6To P () = 0.

3. IMoOBipHicTh 10CTOBIpHOI NoAii AOpiBHIOE omuHuIi, TooTo P(Q) =1.

Ipukaan 2.2. B ypui mictuthest 10 610X 1 TICTh YOPHUX KYJIb. SIKOIO €
HMOBIPHICTbH TOTO, 110 a) HABMAaHHS BUTATHYTA KyJigd Oyae Outoro? 0) HaBMaHHS
BUTATHYTI AB1 KyJIl BUSBIISATHCS O1TUMU?

Po3p’si30k. a) IlosHaunmo moxmito A = {BuTArHyra Kyjis BHSBUIACS
oimoro}. KimbkicTh BCiX  pPIBHOMOXIMBUX — Pe3yJbTaTiB  BHIIPOOYBaHHS
N=10+6=16 (saramema Kkinbkictb Kyib). KinbkicTh  pe3ynbraris
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cpustiaueux noxaii A, mopiBaroe M =10 (ximpkicTs 6immx kyns). OTxke, 3a
dbopmyroro (6) maemo

p(A) =20 _2_ 625,
16 8

0) IMosnaunmo moxiro B = {naBmanus BUTArHYTI 1B Kyji BUABHJIHCS
: : _ 2
6imumu}. TlpoBeneHe BunpoOyBaHHs (micTaBaHHs 1BOX Kyib) mae N =Cjg

PIBHOMOKJIUBUX PE3yibTaTiB (Croco0iB BHOOPY JBOX KyJb 3 HasiBHUX 16
HE3aJIeKHO BiJ mopsaky). Kimekicte pesynbrariB, cnpusmimBux momii B —

BUOOpY ABOX OUIMX KyJsb, AOPIBHIOE M = Clz0 (cmmoco0iB BUOOPY NIBOX KYJIb 3

HasBHUX 10 OLIMX KyJib HE3aJEXKHO B MOpAAKY). OTxe, 32 KIACUYHUM
O3HAYCHHSIM HMOBIPHOCTI MaEMO

2
P(B) = 2120: 142%: 0,375,
16

Hpuxnang 2.3. B maprii 3 12 geraneit € m’are OpakoBaHuX. SKoi0 €
HMOBIPHICTB TOTO, 1110 3 I’ ITH HABMaHHS BUOpAHUX JieTaliel 1Bl — OpakoBaH1?

Po3B’a30k. 3aranbHa KUIBKICTH CIOCOOIB BHOpaTH ISTh Aetaied 3 12
JIOPIBHIOE C152. KinbKICTh CHPUATIAMBUX €JIEMEHTApHUX MOMAIM JIOPIBHIOE
N00yTKY KUIBKOCTI CIOCOOIB, SIKUMH MOXHA BUOpaTH JB1 OpakoBaHl JeTail 3
HAsSIBHUX I 'SIThOX OpPakOBaHWX, Ha KUIBKICTH CIOCOOIB BUOOPY TPHOX SKICHUX

. : : y 2 A3
meraneil i3 HasBHMX ciMoX skicHux merameif, to6ro Cg-C; (mpasmio

MHOKEHHS Y KOMOIHATOPHIII). 3a KIITACHYHUM O3HAYCHHSIM WMOBIPHOCTI MaEMO
2 (3
C:-C 175
P= 5572 ~0,442.
C3 396

Mpuxnang 2.4. Y Tpu BaroHu MOTATA 3aXOAWUTH JEB’SITEPO MACAKUPIB.
Koxuuit macaxup BuOMpae BaroH HaBMaHHS. SIKOI0 € MMOBIpHICTh TOTO, IO B
NEepIIOMY BaroHi ixaTuMe TpH JIFOIUHUA?

Po3B’s130k. KoxxHmii macaxxup BuOMpae Oynb-sIKHA 3 TPhOX BaroHiB.
3aranpHa KUIBKICTh CHOCOOIB PO3MIMICHHS JI€B’SIThOX MACaXHUPIB Yy TPbOX

) 9 . 3

BaroHax JopisHioe 3 . Bubpatu Tppox macaxupis 3 nes’situ MokHa Cg

criocobamu. Pemira mricte macaxkupiB HaBMaHHS BHOMPAIOTh JBa BaroHH, IIO
.. . ) 6 <o .

samumunncs. KinpkicTs Takux BapiaHTis gopiHIOc 2° . KiIbKiCTh CIPUATINBHUX

. 3 6
enemMeHTapHux roxii cranosuts Cgq - 27,

16



3 6

I1lyxana MMOBIpHICTB nOpiBHIOE P = C9392 ~0,27.

Hpuxaag 2.5. V nipt Ha 1-My moBepci eB’SATUIIOBEPXOBOTO OYIUHKY
3afIITN TPU JIIOUHH, KOXKHA 3 IKUX MO>KE BUNHTH HE3aJIe)KHO OHA BiJl OJHOI Ha
JOBUIBHOMY TMoOBepci 3 2-Tro mo 9-ii. Slkoro € WMOBIpHICTH TOTO, IIO BCl
MacaXUpU BUNAYTh: a) Ha 5-My MoBepci; 0) Ha 0JJHOMY TTOBEpCi?

Po3B’s30k. a) [Tosnaunmo mogiro A = {yci macaxupu BUHIYTh Ha 5-My
nosepci}. KoxHuil macaxxup Moxke BHHTH 3 2-TO 1m0 9-i TOBEpX BicbMOMa
cnocobamu. 3a MPaBUIOM MHOXKEHHS y KOMOIHATOpHII 3arajbHa KUIBKICTb

CrocobiB  BHXOIy TpPhOX HacaxupiB 3 idra gopisHioe N =8-8-8=8°

KinbkicTh BUIaAKiB, cipustiausux nogii A, gopisaroe M =1. Takum unnoMm,

p(ay="=1 _00019.

n g
0) Io3naunmo noxito B = {yci macaxupu BuiinyTs Ha 0gHOMY TOBEPCi }.
Tenep moxii B Oymyrs cpustamei M =8 Bunankis (Bci macaxupy BUILYTH

abo Ha 2-My moBepci, abo Ha 3-My 1oBepci, ..., abo Ha 9-My moBepci).
Tomy
m 8 1
P(B)=—= 3=, = 0,0156.
n 8 64

3aBaaHHA /1M1 AyIMTOPHOI Ta CAMOCTIMHOI pO00TH

1. V maprii 20 geraneii BUCOKOI SKOCTI, 3 HUX II'SIThb TaKUX, III0 MarOTh
nedexr.

a) HaBmanus 6epyTh 0Hy AeTaiib. SIKOIO € IMOBIPHICTH TOTO, 1[0 BOHA SKICHA?
0) HaBmanns 6epyTh 1Bi netaii. KO0 € UMOBIPHICTH TOTO, 110 OOUJIBI AeTal
AKiCH1, 00MB1 OpakoBaHi?

B) HaBmanns OepyThb yoTupu naetani. SIkor € WMOBIPHICTH TOTO, LIO0 CEpen
BUOpaHUX JIeTaneil 11 — OpakoBaHi?

2. 3 uudp «1», «2», «3», «4», «5» HaBMaHHS CKJIAJal0Th I SITU3HAYHE
YHUCJIO, B IKOMY ITUGPH HE TOBTOPIOIOTHCS. Bu3HauTe MMOBIPHICTH TOTO, IO 1€
OyJie mapHe YucJo.

3. AGoHeHT, Habupaoun HOMep TernedoHy, 3a0yB Tpu OCTaHHI 1UdpH,
ajie mam’sATae, 10 BCl BOHM pi3HI. Bu3HauTe WMOBIPHICTH TOro, 0 aOOHEHT
MpaBUJILHO HaOepe OCTaHHI U(PH.
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4. Bukiagad npornoHye KO>XHOMY 3 TPhOX CTYJIEHTIB 3alyMaTH JIOBUIbHE
gucio Big 1 1o 10. 3HalaiTh IMOBIPHICTD TOTO, IIO B KOTOCH 13 HUX 3aJyMaHi
yucia 0y1yTh OJIHAKOBUMHU.

5. CryneHT nOpuiIOB 3axuIlaTH TUIIOBHM poO3paxyHOK, 3Haroun 10
nuTaHb 13 16. Bukinagad noctaBuB oMy TpH 3anuTaHHA. SIKOIO € HMOBIPHICTD
TOTO, 110 CTYJCHT BIJIOBIB. a) Ha BCl TpU 3amuTaHHA? 0) HE 3HAE BIAMOBIII HA
YKOJIHE 3aIUTaHHs?

6. Cepen 10 mrozeit aBoe 3HaiioMi Mixk co60r0. Bei po3camkytoTbes B psij
Oins ctoiy. SIkoro € MMOBIPHICTH, IO JBI 3HAMOMI JIFOAWMHU OYJIyTh CHIITH
nopyu?

7. 3 xonoau 3 36 KapT BUTATAIOTh TpU KapTu. BuszHaure NMOBIPHICTH
TOTrO, IO Cepell HUX Oy/ie JiBa TYy3HU.

8. IligkuHyTO ABI IpajibHI KOCTI. BUu3HauTe WMOBIPHICTH TOTO, IO CyMa
OYOK, SIK1 BHUIIAJIH, TIIUTHCS Ha 6.

9. V rpanpHux KyOMKax TpOTWJICKHI rpaHi 3adapOoBaHi B OJHAKOBI
KOJIbOpU: 3€JIEHUH, 4YepBOHMH, kOBTHH. [linkumaroTe Tpu KyOuku. fkoro €
HMOBIPHICTb TOTO, 1110 BEPXHI IPaHi BUSBISATHCS PI3HOTO KOJIHOPY?

10. I[TinxkuHyTO ABI rpalibHI KOCTI. BU3HauTe IMOBIPHICTH TOTO, 1110 LU pa
“6” Buraje xo4a 6 oguH pas.

11. B ypHi yoTupu O1UIHX 1 TPU YOPHUX KyJbKkH. HaBMaHHS BUIIMAtOTh TpH
3 HUX. SIKOIO € IMOBIPHICTH TOTO, II0: &) OJIHA 3 HUX O1s1a; 0) xo4a O oxHa Oina?

12. Ha 12 xapTkax HammMcaHO BCi HaTypajibHI umcna Big 1 mo 12. 3 mux
KapTOK HaBMaHHs BHOMparoTh JBi. BUu3HauTe WMOBIPHICTH TOTO, 110 HA OJHIH 3
HUX HaIlMCaHE YKCIIO, OUIBIE BiJ B’ ATH, a HAa IPYTii — MEHIIIE, HIK JI€B’ SITh.

13. Ha KHWXKOBIH ITOJMIIl BHUMNAAKOBHM YHHOM PO3CTaBJICHI YOTHPH
NIAPYYHUKH 1 TP 3aJayHUKU. Bu3HauTe MMOBIPHICTH TOTO, 1110 BC1 MIAPYYHUKH
BUSIBJISITHCS TIOPS/I.

14. KBuTKM Ha CTaJIOH PO3/IJIEHI Ha CIM KaTeropii — 3a CEKTOpaMH.
Busznaute MOBIPHICTH TOTO, 110 YOTUPY KOHKPETHUX MOKYMII KYILJISTh KBUTKU
PI3HUX KaTeropii, SIKII0 BBa)aTH, 110 NPUA0aHHS KBUTKA B JOBUIBHUN CEKTOP
KOKHHMM IOKYTIIEM € OJTHAKOBO MMOBIPHHUM.

15. V nmidt 10 - noBepxoBoro OyauHKy 3ailiiio Tpoe nacaxupi. Koxen
HE3aJIC)KHO BiJ IHIUX 3 OJTHAKOBOIO MMOBIPHICTIO MOXKE€ BUUTH Ha JOBUILHOMY
NoBepcCi, MOYMHAIOUM 3 Jpyroro. Bu3Haure WMOBIpHICTH TOrO, IIO: a) Yci
BUMIILIM HA PI3HUX MOBepXax; 0) xoua O JIBOE€ BUMIILIIN HA OJJHOMY TOBEPCI.

16. BuzHauTte WMOBIPHICTh TOTO, IO y JOBLIBHO B3SITOMY 8 - 3HAUHOMY
YHCIIl YOTUPH LU(PU OTHAKOBI, a periTa Oy yTh pi3HUMHU.
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2.3. 'eomeTpruHe 03HAYEHHSI IMOBIPHOCTI

Kinacuuna ¢opmyna (6) oOuuciaeHHs WMOBIPHOCTI MOJIi HE3aCTOCOBHA,
Ao npocTip {2 eneMeHTapHUX pe3yJbTaTiB BHIPOOYBaHHS € HECKiHYEHHA
a00 HaBITh HE3MIYCHHA MHOXKHMHA, HANPHUKIAJ, JesdKa 00JacTh Ha MPsAMIH,
IJIONIMHI Y¥ B TPOCTOpi. B mbOMy BHITamKy 3aCTOCOBYIOTH TE€OMETPUYHHIA
X1 70 3HAXO0KCHHS HMOBIPHOCTI.

BunpoOyBaHHSI 1HTEPIPETYEThCSA SK BHUIMAIKOBE ITO3HAYEHHS TOYKHA B
obmnacti (2, amoxis A — sk monagaHH Li€i ToUuku B migoonacts A obmacti (.
Toni s Bunaakosoi moxaii A < CQ 1i IMOBIpHICTH BU3HAYAETHCS 38 (POPMYIIOKO

m(A)

P(A) Zm, (7)

ne M() — mipa Ha npsamiii, nIomuHi a60 B IPOCTOPi (NOBKMHA, MIOWIA YH
06’em BimmoBinuo). Kpim Toro, posrnsnaemo sumanky, koma 0 < m(Q2) < +oo.

Ipukaan 2.6. Y koni pagiycoMm R HaBMaHHS 103HAYarOTh TOYKY. SIKOKO
€ MMOBIPHICTP TOro, L0 BHOpaHa TOYKAa BHUSABUTHCS BIJ LEHTpa Koja Ha
BimcTani, Oitemii Hix R/ 2?

Po3B’s130Kk. BumnpoOyBaHHs MOJsrae B TOMy, 1110 HAaBMaHHS [T03HAYAIOTh
Touky B Koui pamiycom R. IIpoctopoM eneMeHTapHUX MO € BHYTpiLIHS
yactnHa xoma pagiycom R, To6ro Q={(X,y) €R?|X*+y* <R*}. Mipa
obmacti 2 B mpocropi R? mopiBHIOE oI Kpyra pazgiycom R, T0o6TO
m(Q) = S(Q) = 7R?. Bumamxosa momis A — MHOKHHA TOYOK KpyTa, 110

3HAXOAATHCA BiJ IeHTpa Ha BijcTaHi, Oinewii, Hix R/2, T06TO

A={(x,y) eR*|R*/4 < x* +y* <R°}. Toxi
m(A) = zR? - z(R/ 2)? =37R? / 4.

3a reoMeTpUYHUM O3HAYEHHSIM MMOBIPHOCTI MA€EMO:

2

oy~ 7R3

A7zR* 4
Ipukaan 2.7. «3agaya npo 3ycTpiu» [[Ba CTyneHTH AOMOBUIUCH TIPO
3yCTpid y BU3HAYeHOMY Micul Mk 12-t0 ta 13-t0 rogunoro ans. Bigomo, mo
MOMEHTHU IXHBOTO MPUXOAY 10 MICLS 3yCTpidl — BUMAAKOBL. T0i, XTO MPHUIILIOB
NEPITUM, YeKae IPYroro CTyACHTa MPOTATOM 15 XBWIIMH, MICJS YOTO iijie TeTh
(sxmro 3ycTpiu He BiaOynacs). BuzHauuTtu WMOBIPHICTH TOTO, IO 3YCTPIU

B110yI€ThCS.
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v A Po3p’si30k. [lozHauumo sax X T1a Y

y =x+0.25 yac MpUXoay IMEPLIOro Ta APYroro CTyAeHTa

1 BIAMOBIAHO. B OpSIMOKYTHIA  cHUCTEMI
& .
xkoopaunar OXY BiseMeMo 3a moO4aTok

pd BITIKY 12 roxa, a 3a oAuHUINIO BUMIipy — 1

025 rox. 3a ymosoro 0 <X <1, 0<y<1. IIum

A B HepiBHOCTﬂM 3a10BOJIBHAKOTL KOOPAWHATH

0,25 1 X JIOBIJTBHOT TOYKH (X; y), 0 HAaJICKUTh

Puc. 1 kBagpary ABCD 3i croponoro, piBuoro 1

(puc. 1), To6TO
Q={(x;y)eR*:0<x<1,0<y<1}

ITomis A — 3ycTpiu IBOX CTYIEHTIB BigOydeThCs, AKIIO PI3HHULSA Mix
MOMEHTaMH Mpuxoay X Ta Y CTyIeHTiB Oyne He OuThIoro, Hixk 1/4 roqunu (3a

momynem), Tooto A={(X;y) € Q:|x—Yy|[£1/4}. A6o, mo Te came, TOUKH 3
koopaunatamu (X;Y) cmyrm wmikx mimismm Y =X+1/4 i y=x-1/4
crpusTiansi momii A.

Inoma S(€2) obmacti 2 nopismroe 1. Inoma cmyru A (Ha pUCyHKY

3allITPUXOBaHAa 00JIaCTh) JOPIBHIOE IUIONII KBajJpara MIHYC IUIOIIA JBOX
OJIHAKOBHUX 3a TJTOIIEIO TPUKYTHHKIB, TOOTO

S(A) =Sagco —2- Sy =1—(9/16) =7/16.

3a reoOMeTpUYHUM O3HAYEHHSIM UMOBIPHOCTI
pay=>AN _ 7
S(Q)) 16

Ipukaax 2.8. Ha miomuHi IpoBeIeHO MapajeibHi JiHii, BIACTaHh MIXK
AKMMH JopiBHIOE 28. Ha muomuni HaBMaHHS MaJIOKOThL KOJIO pamiycom I,
(r <a). fIkoro € HMOBIPHICTH TOTO, III0 KOJIO HE Oy/1e MEPETHYTO JKOAHOIO 3 IIHX
JHIA?

Po3B’si30k. HaBmanHs HamanpOoBaHe Ha IUIONMIMHI KOJO HE Oyne
MIEPETHYTE YKOAHOIO TIPSIMOFO, SKIIO IIEHTP KOJIa MOTPAUTh Ha CMYTY ITUPHHOIO
2a—2r. 3aBnaHHsA 3BOAUTLCA JO TAaKOrO: HA BiAPI3KYy JOBXKHMHOK 28
HAaBMAaHHS CTaBJIATh TOYKY, MOTPIOHO 3HAWTH WMMOBIPHICTH TOrO, IO BOHA
nonajge Ha 4YacTHHY LOTO Bifpiska moBxkuHOK 28— 26 . 3a reoMeTpUYHUM
O3HAYEHHSIM HMOBIPHOCT1 OTPUMAEMO
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_za-2r_, r
2a a

P

3aBIaHHA 1JI51 AyAUTOPHOI TA CAMOCTIHHOI po0OTH

1. V kpysi pamiycom R HaBMaHHsA mMmo3HaueHO TOUKy. KOO €
AMOBIpHICTh TOTO, IIO0 BOHA OINWHUTHCS BCEPEIUHI BIHUCAHOTO B IIEH KPYr
NIPABHJILHOTO TPUKYTHHKA?

2. V kpysi pamiycom R HaBmanHs m03HayeHO TOUYKy. BusHaure
HMOBIPHICTh TOTO, IO BOHA OMMMHUTKLCS 32 MEKaMH KBaJpara, BIIMCAHOTO B IICH
KpYT.

3. Ha miomuHi Hakpeciuiu ABa KOHIEHTPUYHI KoJia 31 CHUIbHUM
LEHTpOM, paziycu sikux gopiBHoote =5 cm i R=10 cm. Busnaure
HAMOBIPHICTb TOTO, 1110 TOYKA, IKY HaBMaHHS BUOpPAHO y BEJIMKOMY KOJIi, IIOMaje
B MAJICHBKE KOJIO.

4. JlBa miiicHi yucina X Ta Y BUOMpalOTh HaBMaHHA Tak, IO |X |S 3,
L _ X 3
| Y [£5. Sxoro € limoBipHicTs TOTO, 0 API6 — — JOAATHHIA?

5. JlBa nmilicamx umcna X Ta Y BuOWparoTh HaBMaHHsA Tak, mo | X [|<1,

0 <y <1. Skoto € iiMOBipHicTS TOTO, WO X° < y?

6. AOOHEHT dekae TelIeQOHHOTO BHUKIWKY MPOTATOM OJHI€I TOIUHH.
Skoro € UMOBIPHICTH TOTO, IO BUKJIMK BIAOYJeThCcsl B OcTaHHI 20 XBWIHUH II€T
TOAUHU?

/. JIBa cyiHa MOXYTb MIAINTH A0 OJHOTO MpUYaATy HE3aJekKHO OJIUH BiJl
OJIHOTO B OyJb-SIKMIl MOMEHT MPOTATOM J00H. Bu3HauTe MMOBIPHICTH TOTO, 110
OJIHOMY 3 CYJICH JOBEJEThCSI YEKATH 3BUILHECHHS MpUYally, SKIIO YaC CTOSHKU
JU1s1 000X CyJIeH — OJ[HA TOJIMHA

8. HaBmannsa o6pano npa mikichi umcna tak, mo 0<x <1, 0<y<1,

Busnaure IMOBIpHICTH TOTO, 1O X2 + y2 <—.

4

9. V npsIMOKYTHHKY 31 CTOPOHaMH 2 CM 1 3 CM HaBMaHHs BUOPAHO TOUKY.
Busnaure HWMOBIpHICTH TOro, IO BIJACTaHb BiA Ii€i TOYKHA JO HAWOIMXKIOL
BEPILIVHU HE NEpeBUILyeE 1 cM.

10. Ha Bigpisxy OA 3aBmosxku L uucnosoi oci OX HaBmManus Bubpano
touky B. Busmaure iimosiphicts Toro, mo Biapisku OB i BA wmarors

noBKuHY, 6inbiry 3a L/4.
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11. Ha Bigpi3Ky JOBKHHOIO | HaBmanHs no3HaveHo JBi TOukK. BusHaute

MMOBIPHICTB TOT0, IO BifcTanb Mix HuMu MeHma 3a 0,5- | 2

12. Ha Bigpisky AB nosxunoI0 | maBmanus nmosnaueno aBi Touku L i
M . Busnaure iMOBipHicTb TOrO, Mo Touka L Gyne 6mmxue 1o Toukn M | mixk
10 Touku A.

13. KBazpat 31 CTOpOHOIO @ MOJAUICHO Ha YOTHPH YAaCTHUHH BiJpi3Kamu
IPSAMUX, IO 3’ €IHYIOTh CEPEIUHU MPOTUIICKHUX CTOPIiH. B 11eii kBaapaT KHHYTO
MoHeTy pamiycom F<a/4. BusHauTe HMOBIpHICTH TOro, IO MOHETa HE
TIEPETHE JKOAHOI 3 CTOPIH KBaApaTiB, Ha sK1 MOJIIJICHUH OCHOBHHMM KBaJpar.

2.4. CTaTucTU4YHE O3HAYEHHS WMOBIpPHOCTI

Knacuuna dopmyna o3HaueHHsI HMOBIpHOCTI (6) € HE3aCTOCOBHOIO, SIKIIIO
npoctip {2 eJeMEHTapHUX Pe3yJbTaTiB — I1e HECKIHUEHHAa MHOKHHA ab0 HeMae

JOCTAaTHIX I1JICTAB BBAKATH PE3YJIbTATH BUIPOOYBaHHA (Oj PIBHOMOKIMBHMU.

Y Takux BHUINAJKaX 3aCTOCOBYIOTb CHmamucmuyHe  O3HAYCHHS
WMOBIPHOCTI TOJI1i, SIKE IPYHTYETHCS HA TIOHATT1 8i0HOCHOT wacmomu nodii. 1le
NOHATTS, SK 1 WMOBIPHICTh, HAJEXKUTh JI0 OCHOBHHMX IOHSATH TEOpii
HMOBIPHOCTEH.

ExcriepuMeHTanbHe O3HaueHHs MMoBipHocTi moxmii A momsrac B
MpoBeeHHI cepii N BUMpPOOyBaHb, B KOKHOMY 3 SIKUX BIJOYBa€TbCS YU HE
BinOyBaeThes momis A.

Bionocna wacmoma W (A) monii A — ne BimHOmeHHs KimbkocTi M

BUIIPOOYBaHb, B AKMX mogis A BigOymacs, m0 KinbkocTi N Beix (hakTUYHO
IPOBEJCHUX BUMIPOOYBaHb:
w(a)y ="
n
[ToBTOpeHHs cepii BUMPOOYBaHb AacTh B 3arajbHOMY BHIIAJIKy IHIIWN
pesyasrar — My /Ny # M/N. Ane B pasi 36iIbIIEHAS KiNbKOCTI N BUMIPOGYBaHb
BIJIHOCHA YacTOTa TOSBM TOMIi BUSBISE TEHMACHINIO CTabUII3yBaTHCH,
HaOJIMKAIOUUCh J0 JESIKOi cTayioi BeaudyuHU. KaxyTh, 10 BIHOCHIM YacTOTI

npUTaMaHHa CTIHKICTb.

Hpukaax 2.9. bararo pa3iB npoBOAWIM BUNPOOYBaHHS — MIJKHUJIAHHS
CUMETPUYHOI MOHETH 1 TIAPaxoOByBadu KUIBKICTh BHMAMiHb «TepOay.
Pe3ynbTaTu Aesikux BUIPOOYyBaHb HABEJICHO B TAOJIHIII.
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ExcniepumenTarop KinbkicTb KinbkicTsb Binnocna yactora
MIKUIaHb BUIA/IIHB «TepOay
XK. brodhdon 4040 2048 0,5069
K. ITipcon 12000 6019 0,5016
K. ITipcon 24000 12012 0,5005

IMOBIpHICTh TOSIBU «repOay MICIs OJHOTO MiJAKUAAHHS, III0 BU3HAYAETHCS
3a KJIACHYHUM O3HAYEHHSM UMOBIpHOCTI, AopiBHIOE 0,5. Pe3ynpratn, HaBeneHi B
Ta0JIuUIll, MEPEKOHYIOTh B TOMY, IO 3a 30UIBIICHHS KUIHKOCTI BUIIPOOYyBaHb
BiIHOCHA YacTOTa HAOJIMKAETHCA JI0 TEOPETHYHO OOYMCICHOT WMOBIPHOCTI
BUMAIIHHA «repbay.

SKI1I0 AOCIITHUM IIJISIXOM BCTAHOBJICHO BIAHOCHY YacTOTY JAESKOI MOJli,
TO 11 MOKHA BB)XaTH HAOJIM>KCHUM 3HAYEHHSIM IMOBIPHOCTI.

BigHocHY 4acToTy MoAii HA3UBAIOTh 1i CMAMUCMUYHOI0 UMOGIPpHICHIO 1
MO3HAYaI0Th TaK:

P (a)="".
n

A. bepHymn mokaszaB, 10 3a HEOOMEXEHOTOo 30UIBIIEHHS KIUIBKOCTI
OJTHOPITHUX HE3aJIeKHUX BHUMPOOYBaHb MOXKHA CTBEPJKYBaTH, IO BIJHOCHA
yacToTa nojii OyJie JOCUTh Majlo BIAPI3HATUCH BiJ 1i HMOBIPHOCTI B OKPEMOMY
BUNPOOYBaHHI.

TakuM YWMHOM, IMOBIPHICTh MOX€E OYTH BH3HAaY€Ha CTAaTUCTHYHO,
TOCHigHAM 1misixoM. Jlims mporo Tpeba MaTH  MOXKIMBICTH  BHKOHATH
HEOOMEXKEHY KIJIbKICTh BUNPOOYyBaHb. [Ipy 1IbOMYy BIJHOCHA 4acTOTa MOBHHHA
BUSIBUTH CTIHKICTh B PI3HUX CEPISX BUMIPOOYBaHb.

3iCTaBIsIOYM O3HAYEHHS MMOBIPHOCTI 3a KJacuyHOro ¢opmysow (6) 1
O3HaYCHHS BIIHOCHOI YaCTOTH, JJOXOJUMO BUCHOBKY: HMOBIPHICTh OOUHCITIOIOTH
Oe3nocepeHbO O BUIMPOOYBAHHS, a BIJHOCHA YacTOTa € XapaKTEPUCTUKOIO

eKCIIEPUMEHTAIbHO0, 00YMCIIIOBAHOIO MiCIs BUIPOOYBaHHS.

2.5. Teopemu 101aBaHHsA | MHOKEHHSI HMOBipHOCTEH
Teopema nogaBaHHsA UMOBIPHOCTE HECYMICHMX IOAIM

Teopema 1. Sxmio noxii A i B necymicai (ANB =), to

P(AuB)=P(A)+P(B). (8)
TeopeMa y3arainbHIOETHCS y pa3i TPbOX 1 OLIBINIE HECYMICHUX MOJIH:
P(AUBUC)=P(A)+P(B)+P(C); (9)
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P(iLleAi) B ép(Ai )

Hacainok 1. Sxmo noxii A, A,,..., A, yTBOpIOIOTh MNOBHY TIpyILy

HECYMICHHUX TMOJi#, TO cymMa iX HMOBIpHOCTEH NOpiBHIOE 1:
n
2.P(A)=1.
i=1

Hacaigoxk 2. Cyma HMOBIpHOCTEH NPOTUICKHUX TMOJIA JOPIBHIOE
OJIMHHUI:

P(A)+P(A)=1. (10)

Hpuxnang 2.10. BuxonyiooTb cTpiapOy MO MilIeHI, IO MICTUTh TPHU
KOHIICHTPHYHI KoJia. IMOBIpHICTh BJIIy4€HHS B IIEHTpajbHYy 30HY (1) mopiBHIOE
0,05; B kubue (2) — 0,1; B xuibue (3) — 0,17 (puc. 2). ko € WMOBIPHICTH
BIIYYUTH B MIIIICHB?

Po3s’si30k. Hexait A= AU Ay U Ag — ioziis, mio mosnsirae y BiIydeHHi B

MinieHs; A — nomamaHHs B mmepury 30Hy; A, — BIydeHHs B Apyry 30Hy; A; —
BIIy4YCHHS B TPETIO 30HY.

[Moxii A, Ay, Ay — HecyMicHi (He MOKXHA OJHUM

MOCTPUIOM BIIYYHUTH Y JIB1 Pi3HI YACTUHU MIIIEHI), TOMY

2| P(AU AU AG) = P(A)+P(Ay)+P(A5) =032

Puc. 2

Hpuxnang 2.11. Ipunag ckiagaeTbes 3 TPHOX OJOKIB, SIKI MPAIOIOTh
HE3AJIEKHO OJMH BiJl OJHOTO, MMOBipHicTH BimmoBu koxkHOro 3 nux P =0,2.
[Ipunan mpaittoe, Koiu mpaitoe xoda 0 oauH OJIoK. BusHaunT WMOBIPHICTH
poboTH npuany.

Po3B’a30k. Hexaii moxnis A — npairoe xoua 6 oxun 6iok. Toxi moxis A
— HE TPAIIOE KOTHUM OJIOK.

P(A)=(1- p)®=(0,8)%, tomy P(A) =1— P(A) =1-(0,8)°.
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Teopema nogaBaHHA WMOBIPHOCTEH CYMiCHHMX MOAii

Teopema 2. SIkmio noxii A i B — cymicni, To
P(AuB)=P(A)+P(B)-P(ANnB). (11)
Hacaigok. IMoBipHICTh 00’ €JHAHHS TPHOX CYMICHUX TOA1H
P(AUBUC) = P(A) + P(B)+P(C) - P(ANB)—P(ANC) —
—P(BNC)+P(ANBNC).

Mpuxnag 2.12. [linkunaoTe 1Ba rpaibHi KyOUKH. SIKOIO0 € HMOBIPHICTD
TOTO, IO BUIIAJIe X04a O OJHA KIIIEeCTipKa»?

Po3p’si3ok. Hexaii noxmis A — BuUmagiHHS «IIECTIPKUM» Ha IEPIIOMY
KyOuKy, nogis B — Bunaninns «mecripku» Ha apyromy kyouky. IToxii Ai B y
PO3IIIAIaHOMY BUIIAJKY CYMICHI.

Toni momis AU B — Bumaginas xoua 6 ommici «umecTipku» mix uac
NIJKUJIAHHA TBOX KyOHKIB. 3a TEOPEMOIO 2 MaEMO

1 1 11 11
P(AUB)=P(A)+P(B)—P(ANB)="+_-—~."=""
()()()()666636
Tyt momis AMB — ne Bunagines «wectipku» i Ha mepmomMy, i Ha
JIPyroMy KyOuKy.

YMoBHA HMOBIPHICTH MOIl

Teopema MHOkKeHHS IMOBIPHOCTEH

ITooia A nazueaemovca neszanexcnoro ¢i0 nodii B, sxmo iimosipHicTh
noxii A He 3anex)uTh Bix Toro, BinOynacs nmogis B uum i

Hooin Anasueaemoca 3anexcnoro 6id noodii B, sxmo iimosipHicTs moii
A 3MiHIOETBCS 3aI€XKHO Bij TOro, BinOynacsa nmoxis B 4m ne BigOymacs.

Mpuxaax 2.13. 1) Iligxkugarots a8i Mmonetn. Hexaii mogis A — Bunaginas
mudpu Ha 1-i1 moHeri, moxis B — Bunaninnasg nudpu ma 2-it moneri. Toxi moxii
A i B ne3anexsi ogHa Bi 01HOI.

2) B ypni nBi Oini 1 aBi 4opHi Kyii. J[Bl JIFOAWHM 1O Yep3i BUMMAIOThH 110
onHil kymi. Hexait mogis A — nepiua nroauna BUTArHyIa 0iny Kyiiro, nogis B —
Jpyra JIIOJAMHA BUTATHYJAa OUTY KYJIIO.

1
Sxmo noais A Binbynacs, o P(B) = 3
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SIkmo BigOynacsa moxgis A (mepiua Jr0JUHA BUTATHYJIA YOPHY KYIIIO), TO

2
P(B)=—.
®)=2

. o o 1
SIxmo He BimOynaca i moxis A, mi nogis A, o P(B) = E

Taxum unHOM, noxis B € 3anexxHoro Bix moxii A.

ImoBipricTs moxii B, ob6umcinena 3a ymosu, mo moxis A BinOymacs,
Hazuearoms yMoenolo umogipuicmio nodii B 1 mosmauarote cuMBOIOM

P(B/A) ta o6uncmoroTs 3a popMyJI0i0
P(AnB)
P(A)

V saransnomy sunaaky P(B/A) = P(B).

P(B/A)= ,ne P(A)=0. (12)

[ToMHOXMBIIM JTiBy Ta npaBy 4vactuhu pisHocTi (12) ma P(A),

OTPUMAEMO
P(ANB)=P(A)-P(B/A).

Teopema (mpaBUJI0) MHOKEHHSI IMOBIpHOCTEe. IMOBIPHICTh NIEpPETUHY
(mo0yTKy) IBOX TOAIN IOpPIBHIOE JAOOYTKY MMOBIPHOCTEH OJHOTO 3 HUX Ha
YMOBHY HWMOBIPHICTh IHIIIOTO, OOYHCJIEHY 3a YyMOBH, W0 Tepiia MOl
Bi0yIacs:

P(ANB)=P(A)-P(B/A). (13)

IIpu 3acTocyBaHHI IIi€i TEOPEMH HE BaXJIMBO, Ky TIOJII0 BBaXKaTH
NEPIoto, Ky — ApyToto, hopmyiy (13) MoxHa 3anvcaty y BUTIISII

P(AnB)=P(B)-P(A/B). (14)

Hacaigok 1. Sxmo noxis A He 3anexurs Big noxii B, to i moxis B ne
3QIIeKHUTH Big moxii A.

Hacainok 2. dxmo noxii A i B nezanexHi, To

P(AnB)=P(A)-P(B). (15)

VY pasi N He3anexHUX MOIiH
n n
P(nlAj - HlP(A)
1= 1=

Mpukaan 2.14. IMOBIpHICTh BIyYEHHS B IUTh JJIS TEPIIOTO CTPLIBIS
ctanoButh 0,8, mist gpyroro — 0,7, mius tpetboro — 0,9. Koxuuii 13 CTpiibIliB
BUKOHY€E MO OJHOMY MOCTpLTy. SIKOI0 € MMOBIPHICTH TOTO, IO B MILIEHI TPH
npoOoiHu?

26



Po3p’s30k. [lo3zHaunmo nomii: Ai — BIy4YE€HHS B IUIb | -ro CTPLIBIIA,
1=1,2,3. Tlogis B - B wmimeni Tpu mnpoboiuu. 3po3ymino, 1o
B=ANA NA;, npudomy mouii A, A,, A; — Hesanexui. 3a TeopeMor0
MHO>KEHHS IMOBIPHOCTEH I HE3aJIeKHUX BUMIAJAKOBHX MO MaeMO:

P(B)=P(A A NA)=P(A) P(A)-P(A)=08-07-0,9 =0,504.

Hpuxnanx 2.15. JIBa cTpiiblll, I SKUX IMOBIPHICTh BIIYYUTH B MIIlIEHb
nopiBHioe BianosinHo 0,7 ta 0,8, BUKOHYIOTH MO OJHOMY MOCTPUTy. 3HAWTH
HMOBIPHICTH X04a O OJTHOTO BIYyUYCHHS B MIIIICHb.

Po3B’s30k. [To3HaunMo noii:

A — BinOysocs xo4a 6 oHEe BIy4eHHs; Ay — BIy4HB NepIuuil CTpinerp,
Ay — BiyuuB IpyTHI CTpiNelp.

3a  ymoow P(A)=07, P(A)=08, roni P(A)=0,3,
P(A)=0,2.

1-it cnoci6. Tomis A=A U Ay, mpuaomy momii A i Ay cymichi i
He3aIexHi, ToMy 3a popmynamu (11) i (15)

P(A)=P(A L A)=P(A)+P(A)-P(A) P(A)=
=0,7+0,8-0,7-0,8=0,94.

2-11 cnoci6. Toxist A mossrae B ToMy, 1O Big0yacs oaHa 3 HECYMiCHHX
moxiit AAy, APy, APy, TobTo A= AP UAA UAA . Ockinsku noxii
AN, AA, AA —resanexHi, To

P(A)=P(A)P(A)+P(A)P(A)+P(A)P(A)=094.

3-11 cnoci6. Po3risHeMo MPOTUIEKHY MOLIF0 A — 3KOI€EH 3i CTPiIbLIB He
Bayuus. Ockimbku A=A N Ay, o P(A)=P(A)-P(A)=0,06. Toxi 3a
dopmynoro (10) maemo P(A)=1-P(A)=1-0,06=0,94.

Mpuxnag 2.16. VY 71BOX CKpUHBKAX 3HAXOAATHCS KYJbKH, SIKI
BIJIPI3HSIOTHCA JIUILE KOJbOPOM, MMPUYOMY B NEPILIA CKPUHBLI TPU OLITUX, I STh
YOPHUX Ta YOTHUPH YEPBOHMUX KYJIbKH, a B JIPYTid BIAMOBIAHO, IIICTh OUIHX,
YOTHUPHU YOPHUX 1 IB1 YEPBOHI. 3 000X CKPUHBOK HaBMaHHS BUTSTYIOTh 110 OJIHIM
KyJIbIll. SIKO¥0 € HMOBIPHICTH TOTO, IO OOU/IB1 KYJILKU OYyTh OJHOTO KOJIBOPY?

Po3p’s30k. Posrsnemo noxii: D — 06uasi Kynbku BHABMIMCH OJHOTO

Konbopy, Ay — 6ima Kynbka 3 mepuioi CKpuHbKH, Ay — Gina Kyibka 3 Ipyroi
ckpuHbkH, By — vopHa Kkymbka 3 mepiuoi ckpuHbkH, B, — wopHa Kymbka 3
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npyroi ckpurekn, C; — 4yepBoHa Kymbka 3 mepiuoi ckpunbku, C, — uepBoHa
KYJIbKa 3 IPYroi CKPUHBKH.

Hoxii A ta A, HesanexHi, ananoriuno By ta By, C; ta C, Takox
HesanexHi. Kpim Ttoro, mosnaunmo moxii: A=A M A, — ob6uusi BuitasTi
kynbku 6imi; B=B; "B, — obunsi xymeku wopni; C = Ay M Ay -
o6uBi kynpku uepsoHi. [logii A, B, C — mecymicui. ITogia D=AuUBUC.
3a popmynamu (9) ta (15) maemo

P(D)=P(AuBuUC)=P(A)+P(B)+P(C) =
=P(ANA)+P(B,NBy)+P(C,NCy) =
=P(A)P(A)+P(B)P(B;) + P(C)P(Cy) =
36,54 42 23 o

12 12 12 12 12 12 72

Hpukaag 2.17. Ha puc.3 300paxkeH0 cxemy 3’ €qHaHHS €JIEMEHTIB.

BBakatoun, 110 BiIMOBH €JIEMEHTIB HE3aJIEXKHI B CYKYNHOCTI, 3HAUTH

AMOBIPHICTh 0€3BIAMOBHOI pPOOOTH CXEMH, SKIIO WMOBIPHICTH BiJIMOBH
€JIEMEHTIB J0PiBHIOWOTH BianosigHo 0,1; 0,2; 0,05.

a b
1 3 —

Puc. 3
Po3B’a30kK. Posrisnemo nogii: A — cxema npairoe 6€3BiIMOBHO, Al - 1-
H eneMeHT mpailtoe O0e3BIIMOBHO, Az — 2- enmeMeHT TpaIfroe 0Oe3BiAMOBHO,
A, — 3-ii emement npamroe 6Ges3BinmosHo, B — mammor a—b mpamoe

oesinmoBHo. Toxi B — mammor a—b Bigmosus. Bigmosa maniora a—b
MO>KJIMBA, TUIBKM KOJIM OJIHOYACHO BIJIMOBWJIM €JIIEMEHTH 1 1 2, OTKe,

B = A N A,. Tenep 3a popmynoro (15)

P(B)=P(ANnA)=P(A)-P(A)=01.0,2=0,02.
3Bi7ICH IMOBIPHICTh MPOTUIICIKHOT TTOI1

P(B) =1-P(B)=1-0,98=0,02.
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Cxema Ha puc. 3 mpalroe, SKIIO OJHOYACHO IPAIIOIOTh JIAHIIFOT a—-bi

enement 3, tomy A= B M A;. 3a popmyoro (15) maemo
P(A)=P(B)-P(A;)=0,98-(1-0,05) =0,931.

3aBaHHA 1JI51 AyAUTOPHOI TA CAMOCTIHHOI po0OTH

1. B ypui 10 6inux, 15 gopHux, 20 cuHix 1 25 4epBOHUX KyJb. BuTsariu
OJHY Kyq0. Bu3zHauTe HMOBIpHICTH TOTO, IIO BHUTATHYTa KyJisi: Oijla; 4OpHa;
CHHJ;, YepBOHa; O1j1a a00 YopHa; cCHHS a00 YyepBOHA; O1J1a, YoOpHA a00 CHHS.

2. JIBO€ CTpINbIiB BUKOHYIOTh MO OJHOMY IOCTPUIy B OJHY MIIICHb.
IMOBIpHICTh BIIy4MTH B MilleHb JopiBHIOE BignosigHo 0,7 Ta 0,8. Busnaurte
HMOBIPHOCTI TakMX TMOJIM: a) B MIIIEHb BJIydYa€ TUIBKA OJUH CTpiJelb,
0) B MilIeH1 OyayTh JBa BIy4YEHHs; B) B MillleH]1 Oy/ie Xxo4ya O OJHE BIIyUYCHHS;
I') MillIeHb HE OyJie Bpa)KeHa.

3. B smuky 10 peraneit, 3 skux yorhupu mnodapOoBaHi. MexaHik
HAaBMaHHS B35B TpU jAeTani. BuzHaure WMOBIpHICTH TOTrO, 10 X04a O OJHA 3
B3STUX JeTajei nodapOooBaHa.

4. IMOBIpHICTH X04a O OJHOTO BIIy4aHHS B LUIb MICIS TPbOX MOCTPLIIB
nopiBHtoe 0,875. BusHaute IMOBIpHICTb BIIyY€HHS MICJSI OJJHOTO MOCTPLIY.

5. Tpoe cTpiibIliB OJHOYACHO CTPUIAIOTH MO MilleHl. [MOBIpHICTH

BiydeHHs koxkHoro [Py =0,7; pp =0,8; p3 =0,9. Busnaure iiMoBipHiCTH TOTO,

1o Oyje: a) TUTbKY OJTHE BIIy4eHHs; 0) Xxoua O JBa BIIyYEHHS.

6. 3 kononu 3 36 KapT BUIIMAIOTh JIBl KapTH. Bu3HauTe MMOBIPHICTH TOTO,
110 xo4a 0 0JiHa 3 HUX OyJe Ty30M.

7. HaBmaHHs KMIAOTh AB1 TpalibHI KICTKU. SIKOIO0 € HMOBIPHICTH TOTO, IO
a) xoua 0 Ha OJHIN 3 HUX BUIAJE YUCIO 6; O) CymMa OYOK, 1110 BUMAIH, MapHa;
B) Ha OJIHIN KICTII KUTbKICTh OUOK MapHa, a Ha JPYTii — HermapHa?

8. Bigain TeXHIYHOrO KOHTPOJIIO TEpeBipsie BUpOOM HA CTAHAAPTHICTD.
ImoBipHiCT, TOTO, MmO BUPIO cTangapTHud, ctaHoBuTh 0,9. Busznaure
WMOBIpHICTh TOTO, IO 3 JBOX IIEPEBIPEHUX JETAJIeH TINBKK OJHA €
CTaHJIapPTHOIO.

9. IMOBIpHICTh TOTO, IO MiJl YaC OJHOTO BUMIPIOBAHHS AESKOi (Pi3nyHOI
BEJIMUMHU CTAHEThCS MTOMUJIKA, SIKa MEPEBUIILYE 3aJjaHy TOUHICTh, AopiBHIOE 0,4.
BukoHaHO TpM HeE3aJleXXHUX BHUMIpIOBaHHsS. Bu3HauTe MMOBIpHICTH TOTO, IIO
TIJIBKY B OJTHOMY 3 HUX MTOMHJIKA [TEPEBUIINUTD 33JJaHy TOUHICTb.

10. Ha koxxHOMYy 3 TphOX BEpCTaTiB BHUIOTOBJIIEHO MO OJHIM JeTal.
ImoBipHicTh Opaky Ha nepuomy BepctaTi ctaHoBUTh 0,05, Ha npyromy — 0,06, a
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Ha Tpetbomy — 0,07. fIkor0 € HMOBIPHICTH TOTO, IIO CEPEa BUTOTOBJICHUX
netaneit Hemae OpaxoBanux? Tinmbku aBi OpakoBaHi? Xoua 6 ogHa OpakoBaHa?

11. Bigpizok 3aBOOBXKKHM d pO3JAUIEHUH Yy CHiBBIAHOIIEHHI 2:1.
Bcepenuni Bifpizka HaBMaHHS TO3HAYAIOTh JIBI TOYKH. SIKOIO € HMOBIPHICTH
TOTO, 1110 Ha KOXKHY YaCTUHY BiJIpi3Ka MPHUIaC IO TOYII.

12. Ha puc. 4-7 HaBeneHO CXeMH 3’ €IHAHHS €JIEMEHTIB, [0 YTBOPIOIOTH
JAHITIOT 3 OJTHUM BXOJIOM M OJHUM BUXOJIOM. [IpHITycCKa€eThCs, IO BiJIMOBH €
HE3AJIKHUMHU y CyKymHOCTI momissmu. Haniitnicts 1-ro, 2-ro, 3-ro, 4-ro, 5-1o,
6-ro eneMeHTIB NOPIBHIOIOTH BIANOBIOHO [y, Py, P3, P4, Ps, Pg. Busnaure

HMOBIPHICTh 0€3B1IMOBHOI POOOTH KOKHOI 3 HABEACHUX CXEM.

1
1 2 3
2
3 4 5 6
Puc. 4 Puc. 5
2 1 3
3 2 4
Puc. 6 Puc. 7

13. V nBox ypHax 3HAXOIATHCS KyJil, IO BIAPIZHSIOTHCS MIX COOOIO
TITIBKK KOJIbOpOM. B mepuriéi ypHi m’sTh OUIMX Kyjib, 11 4opHMX 1 BiciM
yepBOoHMX. B npyriit ypHi BiamosimHo: 10 O611MX Kyjb, BICIM YOPHHUX 1 IIICTh
YepBOHUX. 3 KOXKHOI YpPHM HAaBMaHHS [ICTAaIOTh MO OAHIN Kyii. ko €
HMOBIPHICTB TOTO, 10 KyJIi OyAyTh OJTHOTO KOJIHOPY?

14. 3 ypHU, IO MICTUTH LIICTh OLTUX 1 YOTUPHU YOPHI KyJi, HABMAHHS
MOCTIAOBHO TO OJIHIM MICTalOTh KyJdl A0 TOSBU KYyJi YOPHOTO KOJIbOPY.
BusHauTte MMOBIpHICTH TOTO, 110 JTOBEJAETHCS BUTIATTU YOTHPU KYI, AKIIO KYJI
OepyTh: a) 0e3 MOBEpHEHD; 0) 3 MOBEPHEHHSIM B YpHY.
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15. BusHaute KHMOBIpHICTH TOrO, 110 HaBMaHHS BHOpaHE HaTypaJibHE
YHUCIIO: a) He NUTMThCA HI Ha JBa, HI HA Tpu; 0) HE NUTUTHCA ab0 Ha 1aBa, a0 Ha
TpH.

16. Ha mectm KapTKaxX HamWCaHO IO OJHIA OYKBI Tak, IO BOHH
CKJIAJal0Th CJOBO «KapeTa». KapTku mnepemimyioTh, a MOTIM pPO3KIAJaloTh
HaBMaHHS 3HOBY B psl. SIKOI0 € WMOBIPHICTH TOTO, IIO OTPUMAIOTH CJIOBO
«pakeran?

17. Jlns curHamizarii mpo aBapil0 BCTAHOBJICHO JBa CUTHAII3ATOPH, SIKI
MPaIloTh HE3aJIe)KHO OJIUH BiJ OJHOro. IMOBIpHICTH TOro, 10 B pasi aBapii
CIIpaIioe TepIIMid CUTHAII3aTop, AopiBHIOE 0,95, a TOTO, IO CHpaIoe APYTHIA
curnanizatop, — 0,9. Buznaure WMOBIpHICTH TOTO, IO @) B pa3l aBapii Cparoe
TUIBKM OJIMH CUTHaii3aTop; 0) B pa3i amapii cmpamoe xoya O oOAuH
CUTHaII3aTop.

18. AGoneHT 3a0yB ocTtaHHIO IU(Ppy HOMEpa TenedoHa, a MoTiM Habupae
il HaBMaHHs. Bu3HauTe HMOBIPHICTh TOTO, 110 HOMY JOBEJEThHCS Tele(oHyBaTH
He OlblIe, HIK B TPU MICIIS.

19. I3 ypHH, 110 MICTUTH JBI YOPHHUX 1 JBI OUTUX KyJIi, JBOE TPaBIIB IO
yep3l 0e3 MOBEpHEHHs JICTalOTh KyJi. Burpae Toi, XTO mepumuM aicTane Oury
KyJt0. BusHaute WMOBIpHICTh BUTPAITY JUIsl KOKHOTO 3 TPaBIIIB.

20. [IBoe mo uep3i KWUIalTh MOHETYy. Burpae Toil, y koro paimie

3’ABUThCS «repO». BusHaute MMOBIpHICTh BUTpAIITY JJIs1 KOKHOTO 3 TPABIIIB.

2.6. @opmyJia NOBHOI HMOBipHOCTI

dopmysia MOBHOI HWMOBIPHOCTI — HACHIOK TEOpeM JOJaBaHHS 1
MHOKEHHSI TMOBIPHOCTEH.
Hexait neska momis A Moxe B1IOyTHCS JUIIE OJHOYACHO 3 OJIHIEIO 3

noxit Hy,H,,..., H, sxi yrBoprotots nmoery rpymy nomiii. Ockinbku Hamepes
Hesinomo, 3 skorw 3 momii Hy,H,,.., H, BinOymersca momis A, 1o ix
Ha3UBaIOTh 2inome3amu.

Teopema. ImMoBipHicTs moxii A, sika MoXe BigOyTUCS JIUILIE OJHOYACHO 3
omsiero 3 moxii Hy, H,,..., H, , mo yrBoprotors mosny rpymy nomiii, ropistioe
CyMi JO0OYTKIB MMOBIpHOCTEH KOKHOI 3 Li€i MOAii Ha BIJMNOBIAHY YMOBHY
imoBipHicTh momii A:
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P(A) = .P(H,)-P(A/H,). (16)

®opwmyina (16) Ha3uBaETHCS hopMmy1010 NOBHOT TIMOBIpHOCHII.

Hpuxknax 2.18. MaemMo Tpu OJHAKOBI KOIIMKH. B mepiioMy KOIIHUKY
’SITh OUTUX 1 TPpU YOpHI KyJi, B APYrOMy KOIIMKY — YOTHUPHU OLIMX 1 IIICTh
YOPHHUX, B TPETHOMY — CIM OLJTUX 1 YOTUPH YOPHUX Kyi. [IpormoHyeTbes, cTosTIM
CIMHOIO 10 KOP3UH, BUUHATH OJHY Kymi0. SIKOI0 € HMOBIpHICTH TOTO, IO
BUIHATA KyJia Oyje 61510107

Po3B’s130k. OCKUIBKH KOIIMKH OJIHAKOBI, TO MOXHA BBa)KaTH, IO

1

HMOBIPHICTh BUOOPY AOBUIBHOTO KOIIMKA OJIHAKOBA 1 JIOPIBHIOE g Hexaiu

H,,H,, H; — moaii, mo nosnsrators y BuOOpi mepuoro, Apyroro 4 TpeTboro
: 1

kommka. Toni P(H,;)=P(H,)=P(H;) = 3

Hexait noxis A — Buitssun 6iny kymo. A/ H; — nogist, komu Ginmy kymo
BUTATHYTH 3 niepmioi kopsunu, A/H, — 3 npyroi kopsunu, A/ H; — 3 tperboi

KOp3uHU. OOUKCIMMO YMOBHI MIMOBIPHOCTI LIUX MOJI1iA:

P(A/H,)=>; P(A/H,) = - P(A/Hy) =
8 10 11
3actocoByroun (opMmyiny mHoBHOI iimoBipHocTi (16) mms N =3,
OTPUMYEMO, 10 UMOBIPHICTh AICTATH OUTY KyJtO (HE BaXKJIUBO 3 SIKOI KOP3UHM)
JIOPIBHIOE

oy 15,14, 17 oo0
38 310 311
3ayBaxenns. /{5 po3B’s3aHHs 3a/1a4 32 GOPMYIIOI0 OBHOI IMOBIPHOCTI

BucyBarorh rimoresu Hg,H,,...,H . Baxmuo mnepesiputn, 1mo cyma

n
iimoBipHOCTEl Tinotes nopisaroe oguamnmi: Y P(H;) =1.
i=1

2.7. ®opmyaa baiieca

Hexaii pmesxka momis A BigOymacs pasoM 3 OOHICIHO 3 MOAIN

H,,H,,...., H,, mo cranosnsrs nosuy rpymy nomiii. He MoxHa J0CTOBIpHO
CcKa3aTu, 3 SIKOIO 3 IOJIH Hl,H 2 yeres Hn BimOynacs momis A, ame MoxHa
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MOCTAaBUTH MUTAHHS NMPO WMOBIPHICTH OJIHIET 3 IIUX TIMOTE3 32 YMOBH, 1110 MOTIS
A BinOymacs. B zaranmsHOMy BHnaaky mozis A 3MiHIO€ HMOBIPHICTH TiNOTE3H,

tooto P(H; / A) = P(H,).
Teopema. Hexaii moxii Hq,H>,...,H,, yrBoprotors mosny rpymy moiii.
Toni ymosna iimosipuicts noxii H, (K=12,...,n) 3a ymoBu, mo momis A

BizOyacs, 3a1ae€Tbes (opMyIioro

- (17)
> P(H;)-P(A/H.)

®opmyna (17) HazuBaeTsesi ghopmynoro baiteca.

Ipukaax 2.19. EnektpyuyHi JIaMI BHTOTOBIITFOTH Ha TPHOX 3aBOJaX.
[Tepmmii 3aBoj; BUupoOIisie 30% 3araabHOT KUIBKOCTI €IEKTPUYHUX JaMIl, APYTHMA
— 25%, a Tpertiii — pemty. BupoOu nepiioro 3aBoay MicTiaTh 1% OpakoBaHHX
eNIEKTPUYHUX JlaMI, npyroro — 1,5%, tperboro — 2%. B Marasun HagxoauTh
MPOYKLIS BCIX TPHOX 3aBOJIIB.

1) Skoro € IMOBIPHICTH TOTO, 1110 BUIAKOBO KYIUIEHA €IEKTPUYHA JIamIa
€ OpaKoBaHOIO?

2) Kymmena B MarasuHi Jjamia BuUsBWIIacs OpakoBaHOw. SIkoro €
HMOBIPHICTB TOTO, III0 BOHA BUTOTOBJICHA MEPIIINM 3aBOJIOM?

Pozp’si3ok. Chopmymoemo Tpu rimoresu: H; — kymwiena B Mmarasuai
Jlamra BUTOTOBJIEHA TiepuiuM 3aBogoM, H, — npyrum, H; — tperim 3aBomom.

Hexaii noziss A — KyIjleHa eleKTprUYHa J1aMIia € OpaKOBaHOIo.

3a  ymosow 3amaui maemo: P(H;)=0,30; P(H,)=0,25;
P(H3) =0,45; P(A/H,)=0,01; P(A/H,)=0,015;
P(A/H3)=0,02.

1) ImoBipHicTs monmii A (KymieHa namna — OpakoBaHa) BU3HAYAKOTH 3a
(dbopMyII0r0 TOBHOT MIMOBIPHOCTI:

P(A)=P(H,)-P(A/H)+P(H,)-P(A/H,)+P(H;)-P(A/H,) =
=0,3:-0,01+0,25-0,15+0,45-0,02 =0,01575.
2) Jlns BU3HA4YEHHS IMOBIPHOCTI TOTO, 110 BUITAJKOBO B3sITa €JIICKTPUYHA

Jammnia Oyjia BUTOTOBJIEHA TMEPIIMM 3aBOJIOM, TMOTPIOHO CKOPHUCTATHCS
dbopmyoro baifeca, 3rigHO 3 KOO
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P(H,)-P(A/H),) -
P(H,)-P(A/H,)+P(H,)-P(A/H,)+P(H,)-P(A/H,)
~ 0,3-0,01 _ 0003 _
0,3-0,01+0,25-0,15+0,45-0,02  0,01575

P(H,/A) =

Mpukaag 2.20. V nepmriit ypHi JexaTh TpU OUIMX 1 I'ATh YOPHHUX
KyJ1bOK, a y APYyTid — ABl OLTl 1 IIICTh YOPHUX KyJNbOK. [3 mepiioi ypHuU
HaBMaHHS BUOpany /Bl KyJIbKM 1 mepeknanu B napyry. Ilicias mporo 3 apyroi
YPHU BUTSATIIN KYJbKY, SIKa BUSIBUIIacs O11010. BU3HAUNTH MMOBIpHICTH TOTO, IO
y APYTY YPHY HEPEKIIaaeHO TIIbKH Ol KYJIbKH.

Po3p’si30k. Hexaili moxmis A — 3 apyroi ypHu micis nepekiagaHHs

BUTATHYJM Olty Kyio. BusHaunmmo rimoresn: H, — mepexmameHo nBi Kynmbku
6inoro kompopy, H, — mepexmaneno nBi xynapkw pisHnx kombopiB, Hg —
TMepeKnageHo Bi Kynbku dopHoro kompopy. Ioxii H;,H,,H; yrBoproroTs

noBHy rpymny mnoxiii. Kpim toro, momis A BimOynacs OZHOYACHO TiIBKH 3

ommiero 3 moxini Hy, H,, H;. TlorpiGuo 3uaiitu P(H,/ A).
Busnaummo iimosiprocti P(H;) i P(A/H;),1=12,3.

c2 3 3 ct.cl 3.5 15
8 ’ 8 )
C? 2.5 5
PR =c2=7.4"14
277

P(A/H;,)=04: P(A/H,)=03; P(A/H3)=0,2.

Toni 3a popmyoro baiteca maemo:

3 0,4
P(H,)-P(A/H 28
P(H]_/A): . ( l) ( 1) — 3 %g £ _
3. Y 04422.03+ 202
:1'2 ~0,1558.
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3aBaaHHA /1M ayIMTOPHOI Ta CAMOCTIMHOI pO00TH

1. CraTucTka 3anuTiB KpeauTiB B 0aHky Taka: 10% — nepikaBHI oprasu,
20 % — iamn Oanku, pemrta — (i3udHi ocoOu. IMOBIpHICTH TOTO, IO B3STHIA
Kpenutr He Oynae mnoBepHeHui, cranoButh 0,01; 0,05 1 0,2 BiANOBIIHO.
BusHauuTy, sika 4acTka KpEJIUTiB B CEPEAHHOMY HE MOBEPTAETHCS.

2. Ha OyaiBHUIITBO HAaAXOAATh Oy/IBENbHI OJOKM OJIHIET MapKH 3 TPhOX
pisHux 3aBojiB. [lepmmii 3aBon mocrauae 45% Bcix marepiaiiB, Apyruid —
30%, a Tperiit — 25% . ImoBipHicTs OpaKy B HMPOAYKI[l BiAMOBIAHO IOPIBHIOE
0,05; 0,06; 0,07. a) SIkoro € UMOBIPHICTH TOTO, III0 HABMaHHS B3sATUH OJIOK Oy1e
akicHuM? ©) B3zsTuii HaBMaHHS OJOK BHSBUBCS OpakoBaHUM. SIKowO €
HMOBIPHICTB TOTO, [0 MOT0 BUTOTOBHJIM HA MEPIIOMY 3aBOJI1?

3. ¥V nepmriit ypHi MicTUTBCS 11’ sITh OUMX 1 10 YOpHUX KyJb, B APYTid —
TpH OL11 1 CIM YOPHUX KYJIb. I3 Ipyroi ypHH B NepIly NEPEKIaIu OJHY KYJIO, a
MOTIM 3 MEPIIOi YPHU BUTATHYJIM HaBMaHHS OAHY KyJt0. Bu3HauTe IMOBIPHICTh
TOTO, 1110 BUTATHYTA KYJI € OLI010.

4.V rpyni ciopTrcMeHiB 20 JTUKHUKIB, IIICTh BETOCUIIEAUCTIB 1 YOTUPH
OiryHu. IMOBIpHICTP BHKOHATH KBami(piKaliiiHy HOpMY Taka: IJs JIMKHUKA —
0,9, nnsa Benocunenucta — 0,8, ms 6iryna — 0,75. Busnaure iMOBIpHICTh TOTO,
10 CIIOPTCMEH, BUOpaHW HABMAHHSI, BAKOHAE KBaJ1(piKaIiHUA HOPMATHB.

5. Exzamenartiiinuit Outet MictTuth TpH 13 40 3anutans. [lepmmii ctyaeHt
3HA€ BIANOBIJI HA BCI 3alUTAaHHS, APYTHA — TIIBKU Ha MOJOBUHY, a TPETIH — Ha
30 3anurtanb. BusHauTte WMOBIPHICTH TOTO, 1[0 BUKJIMKAHWNA HAaBMAHHS CTYJICHT
BI/IMOBICTh HAa BCl 3amuTaHHs Oinera. SIkor € WMOBIPHICTH TOTO, IO 1ie Oyne
NEepUIN CTyACHT?

6. 3i0pano reoxe3nuHy iHpopmariito 3 meBHOI Tepurtopii. [leprwmii
reomesuct gae 30% ycix Bimomoctei, mpyruit — 45%, Tpertiii — permry.
IToMuIKOBI pe3ypTaTH MEPIIOro reojaesucta craHoBasaTh 1%, npyroro — 3%,
tpetboro — 5%. IlepeBipeHO SKICTh BHMIpIiB OJHOrO 00’€KTa — BHUMIpHU
BUSIBUJIMCS TIOMHJIKOBUMU. BH3HauTe WMOBIPHICTH TOTO, IO BUMIPHU BHUKOHAB
TPETIi TEOAE3HUCT.

7. Ha 6a3y namiiinuio 3 1-ro kom0inaty 20 6eToOHHUX OJIOKiB, cepel] AKUX
15 — mepioro copTy 1 ’sATh Apyroro; 3 2-ro komOiHaTy Haaiinuio 30 6J10KiB —
20 nepmoro copty i 10 apyroro copty. 3 6a3u B35 OETOHHUN OJIOK. SIKOIO €
WMOBIPHICTb, IO BiH MEPIIOTO COPTY?

8. BinOyBaerbcst cTpiipba mo MilIeHI JABOMa CHapsiaiamMH. IMOBIpHICTH
BIIYUYEHHS MICJ KOKHOTO MOCTpiity AopiBHIOE 0,6. 32 0IHOTO BIyUYEHHS MillIEHb
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BpakaeTbcsi 3 MmoBipHicTIO 0,5, micas nBox — 3 WmoBipHicTIO 0,8. Busznaute
WMOBIPHICTb BPQ)KCHHSI MIIIICHI.

9. Ha ckmami € 20 oxHoTUMHHMX mpwianiB. Ilpuyomy WHMOBIPHICTh
6e3BiaMoBHOI poboTH 10 3 HUX npoTtsarom Micsus — 0,9, a inmmx 10 — 0,7. Basuu
HaBMaHHs JiBa npwiaad. BuszHaure WMOBIPHICTH iX O0€3BIIMOBHOI poOOTH
IPOTATOM MICSIIS.

10. Ha cxkmaal 3HaXOmATBCS OQHAKOB1 MIMIKH 3 IIEMEHTOM l-ro Ta 2-T0
COPTY, YCbOTO 15 MIIIKiB 3 IEMEHTOM 1-TO COpPTY 1 IT’ATh MIMIKiB 3 IIEMEHTOM 2-
ro copty. HaBMaHHs B3sUIM OJIMH MIIIOK 1 HE BIAMITHIIM. [1icis nboro HaBMaHHS
BUJIAJIM 1II€ J[Ba MIMIKU. SIKOIO € WMOBIPHICTH TOTO, IO BOHHM O0WABa 1-T0
coprty?

11. Ha 6a3y HaaxoasaTh OCTOHHI MaHesl 3 ABOX KOMOIHATIB B OJIHAKOBIM
KUIbKOCTI. IMOBIpHICTh OpaKky Ha MepIIoMy 3aBO/Jll CTAaHOBUTH 0,2, HA APYTOMY —
0,1. JoBimpHO B3siTa Ha 0a3i MaHeIb BUABWIACS OpakoBaHOIO. Ko €
HMOBIPHICTb, 1110 BOHA 3 MIEPIIOT0 KOMOIHATY?

12. Ha Ga3y Hamgiinuu nmpuiaay Bif TphoX BHpOOHUKIB. Bimomo, mo 1-i
Bupoonnk mae 0,3% Opaky, 2-it — 0,2%, a 3-it — 0,4% Opaxy. HaBmanns
O0epyTh OnuH mnpuiaja. BusHaute WMOBIpHICTH, IO Ie¥ Mpuiaa OpakoBaHHIA,
AKII0 Ha 0asy Big 1-ro BupoOHUKa HaaxoauTh 1 000, Bix apyroro — 2 000 i Bixg
TpeThoro — 2 500 mpuauis.

13. Buznaute WMOBipHICTh TOTO, 110 100 TaMITOYOK, B3ITUX HaBMaHHS i3
1000, BUABNATHCS CHOPABHUMHM, SKIIO BIJIOMO, IO KIJBKICTh 31MICOBAaHHUX
nammnoyok Ha 1000 mTyk cranoBuTh Bij 0 10 5.

14. V tupi € m’sTh PYUIHUIb, UMOBIPHOCTI BIIyYEHHS B pa3i OJHOTO
MOCTPLTY KOKHOIO 3 HUX JOpiBHIOE BianoBiaHo: 0,5; 0,6; 0,7; 0,8 1 0,9. Crpineus
Oepe HaBMaHHs PYIIHUIIO 1 BUKOHYE OAMH MOCTpul. BusHaute HMOBIPHICTH
BITyYCHHSI.

15. IMoOBipHICTh BIyYEHHS CHapsga B IIb Y pa3l OJHOTO MOCTPLITY
nopiBHioe 0,7, a UMOBIpPHICTh PYWHYBaHHS 1[Il B pa3i BIyYEHHS B HEi OJHOTO
cHapsina cranoButh 0,9. BukoHaHO moOCHisib TpU MOCTPUIH. SIKOIO € HMOBIPHICTD
TOTO, IO IJTh OyJ1e 3pyHHOBaHA?

16. V xopoO1i 3Hax0oauThCsA 15 TEHICHUX M’S4iB, 3 SIKMX JIeB SITh — HOBI.
Jlst ep1ioi rpu HaBMaHHSL OepyTh TpU M’sidi, SIK1 TICJS TPU TOBEPTAIOTHCS B
KOopoOKy. Jlyist apyroi rpu TakoXk HaBMaHHSA OepyTh Tpu M’siul. Busnaure

WMOBIPHICTB TOTO, 110 BC1 M’ 5141, B3ATI JJIsl IPYTO1 TP, — HOBI.

36



2.8. IloBTOpHI BUnpoOyBanusa. ®opmyna bepnyuii

Ha npakTuii 4Yacto TparisitoThesl 3ajadi, B SKUX OJIHE 1 Te came
BUIIPOOYBAaHHS BUKOHYIOTh HE OJIUH pas3.

Hexait BukoHyioTb N BunpoOyBaHb B OJHAKOBUX YMOBaX, MPUYOMY
iMOBipHiCTH TOro, mo noais A Moxe BiAOyTHCS B KOXHOMY BHIIPOOYBaHHI,
OJIHAKOBA W HE 3aJCKHUTh BIJ pe3yJIbTaTy IHIIMX BUNPOOyBaHb (HE3aJexkKHI
BUMIpOOyBaHHs). Taky TMOCHIIOBHICT, BHUIPOOYBaHb HA3UBAIOTh CXEMOIO
Bepuyani. SIkmo WMOBIpHiCTh MosBY noAii A B yciX BUIIPOOYBaHHSX JOPiBHIOE
P, To liMOBIipHicTH il HemosiBu gopiBHIOe  =1— p.

IMoBipHiCTH TOrO, 10 3a N BUnpoOyBaHb B cxeMi Bepuymn momis A
3’aBUTHC M pazi (M < N), o0uuCHIOTh 32 popmynoro bepuynni -

m ,m _n-m
Pa(m)=Cp'-p-q (18)
Mpuxnan 2.21. BusHauuT MMOBIPHICTH TOTO, IO «TepO» BUIAJE PIBHO

TpH pa3u 3a 10 migKuIaHb MOHETH.

Po3p’si30k. TyT BumnpoOyBaHHS — THigkugAaHHs MoHeTH. KinbKicTb
sunpoOyBanb N =10. [Toxis A — Bunaginas «rep6a» BinOyBaeThCs B KOKHOMY

BUIIPOOYBaHHI 3 KMOBIpHICTIO P = 5, OJIHAKOBOIO JJI BCiX BUNPOOyBaHb. Tosi

IIykaHa iMOBIpHICTH 3a (hopmysioro bepHyIuii cTaHOBUTD:
3 7
1 1 100 1
2 2 3712
Mpukaang 2.22. BusHauuTy WMOBIPHICTh TOTO, IO «rep0» BUMANE HE

MEHII SIK TpH pa3u 3a 10 migKuJIaHb MOHETH.

Po3B’s130k. [lo3Haunmo sk M KIUIBKICTh BUITQJIKIB BHITQIIHHS «repOax

micnst 10 migkumane mouetH, Toxi MoipaicTs Pg(3<m <10) moxe 6yrn

BHU3HauYeHA 3a (HOPMYJIOIO
P(3<m<10) =P(3) + Pg(4) + Pp(5) + P (6) + Po(7) + P (8) +
+ Py (9) + Po(10).

Ane mpocrimie crmo4aTky OOYMCIUTH WMOBIPHICTH MPOTHIICKHOI MOIT
Po(0<m<2)=Py(0)+Po(Q)+Py(2) i 3acrocysatm  dopmymy
P10(3£ m SlO) :1— Plo(o <m< 2)
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Tomi

1

Plo(3SmSlO)=1—(C100 '210+C110' ;

1 I

Haji6inbi iMoBipHA KiJIbKiCTh ycmixiB y cxemi bepnyJuri
Jlns pisamx M imosipuicte P,(M) wabysae pisuux 3mauenms. Te

sHauenns My, mis skoro wmosipaicts P,(M) noseu moxmii A B cxemi

bepHyti € MakCHMalIbHOIO, Ha3UBAIOTh HAUOLIbWL IMOGIPHUM 1 BU3HAYAIOTH 3
MOABIMHOI HEPIBHOCTI

n-p—q<mg<n-p+p. (19)

Kinbkicte BunpoOyBanb N, siki MOTPIOHO HPOBECTH Il TOro, mod 3

MMOBIPHICTIO, HE MEHILOO 3a [)1, MOXkKHa OyJo O CTBEpIKyBaTH, IO IOAIA A

B1JI0yI€ThCsI MPUHAWMHI OJIMH pa3, 3HAXOIATh 32 POPMYIIOI0

__In(L-py)
In(1-p)

IMpukaan 2.23. Tosapo3nasenb orisaae 24 3pa3ku ToBapy. IMOBIpHICTh

(20)

TOT0, IO KOXKEH 13 3pa3KiB Oyjie¢ BUSHAHUM MPUIATHUN 10 TPOJAXKy, TOPIBHIOE
0,6. 3HaiiTi HaWO1IBIT WMOBIPHY KUIBKICTh 3pa3KiB, SKi TOBapO3HABEIh BU3HAE
MPUIATHAMH JI0 TIPOJAXKY.

Po3B’si30k. 3a ymosoro N =24, p=0,6, q=0,4. Iligcrapnsroun nani

3aBJaHHA, Ma€EMO

24.0,6—0,4<my<24-0,6+0,6:
14 <m, <15.

Haii6iap1 #IMOBIpHHMX 3HAYEHH MAEMO JBa: m(()l) =14, m(()z) =15.

IMpukaan 2.24. Skoro € HaOUIBIT WMOBIpHA KUTHKICTh BHUIA/IIHb TPaHi 3
OJIHIEI0 TOYKOIO B pa3i HIICThOX MIAKWIAHHSAX IpalibHOro Kyouka? BusHauuTu
BIJIMOBIJIHY Ii KITLKOCTI HMOBIPHICTb.

Po3p’si30k. Kinpkicts BunpoOyBanb N =0 (migkumans IpajsbHOro

1

KyOuka), WMOBIPHICTb BHUIAJIHHS TpaHi 3 OJIHIEIO TOUYKow 26,
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= npep=
:

o1
o1

g=1- Kpim Ttoro, Np—(= vy

(o) R o))
o

(o)A Ne)]

=, + =
6 6

o

6
O3S AAHOMY BUIIAJIKY 6 <My < 6 Omxe, My =1, ockinbku M, €N.

Imosipricts P5(1) moxke Oyrtu BusHauena 3a dopmysoro beprymi
1 5 5
1 5 6! 5
PR)=Cs-| =] 2| =-— "~ =04.
=G (6) (6j 15 6°

2.9. Habmxena gopmy.a Ilyaccona
3acrocyBaHHs Gopmynu bepuysmm (18) 3a Benukux 3HadeHb N 1 Mamux
3HaUY€Hb [) BUKIIMKAE 3HAYHI TPYJHOI, OCKUIbKM IOB’A3aHE 3 TPOMI3IKHUMHU
oOuncneHHsiMu. Bunukae moTpeba 3HaTH HaOmmxeHT GopMynH s
o6uuncnenns P, (m).

Teopema Ilyaccoma [6] Slkmo iimosipuicte P mosBu moxmii A B
KOKHOMY BuUIpoOyBanHi mpsamye no Hyas (P —>0) 3a meoOMexenoro
30UTBIIIEHHST KITbKOCTI N BuUmpoOyBanb (N —>00), mpuyomy 1006yToxk NP
npsmye 10 ctanoro wucna A (NP —>A), To iimosipuicte B,(M) Toro, mio

noxis A BinOymerbcs M pasis B N He3aneXHUX BUIPOOYBAHHSX, 3a10BOJBHSIE

I'PaHUYHY PIBHICTh

m .—A
lim P,(m)=P. () =""° " 21)
Nn—>00 m!

Crporo xaxyuu, ymoBa teopemu Ilyaccona p —> 0 npu N — o0, Tak 1o
NP — A, CylnepeynTh O3HAYEHHIO CXEMH BHIPOOYBaHb BepHyuli, 3riaHo 3
KO0 MOBIPHICTh MOSIBH MOJIT B KOXXHOMY BuIpoOyBanHi P = CONSt. Ipote,
SKILIO UMOBIPHICTh P — MOCTIMHA 1 MaJa, KUIbKICTh BUIIPOOyBaHb N — BeJMKa 1
ypcno A =NP - Hesnaune (Oymemo BBaxatn, mo A =NP<10), 10 3

rpaHuyHoO1 piBHOCTI (21) BUIIMBae HabnxeHa ¢popmyna Ilyaccona:

Km . -\
Pa(m) = = By (). @2

®opmyna [lyaccoHa BUKOPUCTOBYETHCS B 3a/lauax, B SIKMX PO3TJISIAI0Th
MoJii, O PIKO BiAOYBaIOTHCS.
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Hpuxnanx 2.25. 3apox BignpaBus Ha 6a3y 5 000 qoOposikicHUX BUPOOIB.
ImoBipHiCTE TOTO, 1O B A0po3i BuUpiO momkoautbes, nopiBHioe 0,0002.
Buznaunt IMOBIPHICTH TOTO, 1110 HA 0a3y MPUBE3YTh TPU HESKICHI BUPOOHU.

Posp’sizok. 3a ymosoro N =5000, p =0,0002, m=3,

A=n-p=5000-0,0002=1. 3a dopmymoro Ilyaccona (22) wmykana

A"t et 1
iiMoBipHicTs nopiBHIOE Pspoo(3) = = = ~0,06.
m! 3 6-e

2.10. JlokanbHa Teopema MyaBpa-Jlamiaca
Teopema. Skmo iimoBipuicte P mnoseu momii A B KOXKHOMY
BUMPOOYBaHHI CTana i BiAMIHHA Bifl Hyls ¥ oammmI, To Hmosiphicts P, (M)

Toro, mo noxis A BigOymerbcs M pas B N He3aleKHUX BUOPOOYBaHHAX 3a
JIOCTATHBO BEJIUKOMY uuciii N, HAOIMKEHO TOPIBHIOE
2

1
Po(m) = ———-o(X), (23)
n xnpq(P
%* . m-np

ne ¢(X) = 76 — ¢pynxyia I'aycca i X = .
2n ./npq

3ayBaxkeHHsi. YuMm Oipie N, TMM TouHIima HaOmmkeHa gopmyna (23),

AKa Ha3UBAETHCS JOKAIbHOW ¢hopmynow Myaepa-Jlannaca. HabmxeHi
3Havenns imosiprocti B, (M), sxi sHaxonars 3a Gopmynoro (23), Ha npak Ty
BMKOPHCTOBYIOTH SIK TOuHi 3a ymosu NPQ>10.

Tabnuiro 3HaueHb PyHKIIIT (p(X) JUIA JOJATHUX 3HAUeHbL X HaBEIEHO B
nox. 2. Bnactusocti gynkuii @(X):

1. ®ynkuis @(X) — mapua, To6To P(—X) = @(X).

2. OyHKIis (p(X) MOHOTOHHO cHajac Uil JOOJAaTHUX 3HaueHb X,
pUYIOMY (p(X) — 0 mpu X —> +00 (IPaKTUYHO MOKHA BBAKATH, 1[0 (p(X) ~0
npu X > 4).

Ipukaan 2.26. IMOBipHICTh BIyYCHHS B MIMIEHB MICIS OAHOTO MOCTPLTY

ctaHoBUTh 0,2. BuszHauntu MMOBIpHICTH TOro, mo 3a 400 mocTpiiiB MillI€Hb

Oyne Bpakena 80 pasis.
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Posp’sizok. 3a ymosoro N=400, m=80, p=0,2, q=08. 3a
JIOKaJIBHOIO TeopeMoro Myaspa-Jlamiaca oTpuMyeMo:

1 80-400-0,2 ) 1
/400-0,2.08 ”(Moo-o,z-o,z&j =g *0).

3a tabmunero B pox. 2 3aaxoqumo P(0) =0,3989. lllykana iimoBipHicTs

P00 (80) =
Paoo (80) = ;-0,3989 =0,04986.

2.11. InterpasbHa Teopema MyaBpa-Jlaniaca

Teopema. Skmo iimoBipHicTs P mosBu 1oxii A B KOXKHOMY
BUNPOOYBaHHI CTaja 1 BiAMIHHA BiA HyJIsS W OAMHUIN, TO WMOBIPHICTb
Pn (ml <m< m2) toro, mo mnomis A BiIOyZeThcs B N HE3aJIeKHUX
BUIIPOOYBaHHAX B My 10 My pasis, NPHOIU3HO TOPIBHIOE

P,(m <m<m,)~d(x,)-D(x,), (24)
m; —nN m, —N
ne xlzzgglggglg, xzzzg—gggglz.
A/Npq A/Npq
2
x U
Tyr O(X) = ﬁje 2 dt — ¢pynxuia JTannaca. TaGnuuro 3HaueHb GyHKIT
TT
0

Jlammaca BwmiteHo B goj. 2. BnactuBocti ¢pyHKIil CD( X) :
1. ®ynkuis P(X) e nenaproro, 10610 D(—X) =—D(X).
2. ®ynkuis O(X) monoronHo 3pocrae, npudomy D(X) — 1 npu
X —> 400, (mpakTH4HO MokHa BBaxaTH, mo P(X) ~ 1 sxe npu X > 4).
Qopmyna (24) Ha3uBa€TbCI IHmMezpanvHow Gopmynow Myaspa-
Jlannaca. Yum Oinblue 3HadeHHd N, TUM TOYHIIIA 1151 popMyIia.
Mpuxnag 2.27. KinpkicTs cTyAeHTiB Ha mnotoui — 150 4onoBIK.
[TpunycTuMo, 10 KOXKHHM i3 CTyAeHTIB Bigsimye nekuiro 3 imosipnictio 0,8.

Busnauntin WMOBIpHICTH TOTO, IO Ha JeKImii mpucytHi Big 115 mo 140
CTYJICHTIB.

Po3B’si30k. 3a ymosoro N =150, my =115, m, =140, p =0,8. Kpim

toro,  =1— p =0,2. 3acrocyemo inrerpansuy Teopemy Myaspa-Jlamnaca:

41



~mp—-np 115-150-0,8

Xy = = =-1021;
'~ npg ~ ./150-08-0,2
_m,-np 140-150-0,8 4,082,

2= npg _ ./[150-08-0,2
3a  Ta0NuIeHo nom. 2 3HAXOIUMO d(-1,021) =-0,3464,
D(4,082) =0,4999. Toxi nrykana AMOBIpHICTH IOPIBHIOE:
P50(115<m <140) = D(x,) - D(x;) = 0,4999 - (—0,3464) = 0,8463.
Ipukaan 2.28. 3 yciei KITBKOCTI BUTOTOBJICHHX OeTOHHUX THT 60%
CTaHOBHTH IIPOAYKLis BUIIOro copTy. Cknanansauk 6epe 200 munT. BusHauutu

HMOBIPHICTb TOTO, 110 KUIBKICTh IUTAT BUILIOTO COPTY 3HAXOJUTHCS B MEXAaX Bij
120 no 150 BKIITOYHO.

Po3B’a30K. IMOBIpHICTh B3TH IJIUTY BUCOKOI SIKOCTI 3 YCI€i KUJIBKOCTI
mwut gopiaroe P=0,6, Toni =1-0,6=0,4. Kpim toro, ximbkicts
sunpodysane N =200, m, =120, m, =150 i npq=200-0,6-0,4 =48.
3acTocyeMo inTerpanbHy TeopeMy Myaspa-Jlamnaca:

150- 200-0,6) B (D(lZO— 200-0,6) B

P (120<m <150) =D
200( ) ( x/ﬁ K/E

30
- (D(N @j — ®(0) = D(4,33) — D(0) ~ 0,5.

PosrnssHemMo Haciiok iHTerpajibHOi TeopeMu Myaspa-Jlamiaca.

Hacaigok. Sxkmo imosipaicte P mnosBu momii A B KOXKHOMY

BUMNPOOYBaHHI CTayia 1 BIAMIHHA BiJ HYJSA W OJUHUII, TO 32 JOCTATHbO BEJIMKOI
KUIBKOCTI N He3aexHuX BUIPOOyBaHb IMOBIPHICTh TOTO, I11O:

a) kinpkicte M mosB moxii A Bigpisaserses Big 100yTky NP He Oinblie,

Hix Ha Benmmunny € > 0 (3a aGCOMIOTHOIO BEIMUMHOIO), TOOTO

Pn(|m—np|£8)zd)( & );
~/NPQ

m )
0) yactka — mogii A, 10 3HAXOANUTHCSA B MEKax Bix O 710 [3, TOOTO
n

R T <)~ (0(z) - D(an)
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/pa/n /pa/n
m . c e ) . )
B) yacTka — moxii A Bimpi3HseThcs Bix ii iMoBipHOCTI P He Oijblie,

Hix Ha Besmunny A > 0 (3a aGConrOTHUM 3HaYEHHAM), TOOTO

P, m—pSA ~® Avn

n pg )

3aBIaHHA AJI51 ayAUTOPHOI Ta CAMOCTIITHOI po0oTH

1. I3 maptii BUpoOiB TOBapO3HaBELb BIAOMpPAaE BUPOOM BHILOIO T'aTYHKY.
IMOBIpHICTH TOTO, 10O HaBMaHHS B3ATUWA BHUPIO BHUSIBUTHCA BHILIOTO COPTY,
ctaHoBuTh 0,8. BuzHauTe HMOBIPHICTH TOTO, IO 3 TPHOX MEPEBIPEHUX BUPOOIB
TUIBKHU JBa — BUPOOH BHUIIIOTO COPTY.

2. MoHeTy MiAKMAAIOTh BICIM pa3iB. SIKOIO € WMOBIPHICTH TOTO, LIO
«rep0» BUMAJE: a) MICTh pa3iB; 0) )KOJHOTO pa3y HE BUIIAJIE; B) BUMAJE Xo4da O
OJIMH pa3?

3. Ilo Oinbm WMOBIPHO — BUTPATH Yy PIBHOCWIBHOTO NPOTHUBHHUKA-
naxMatucTa (Hi4usi 40 yBard He OepeTbes): TpU HapTii 3 YOTUPHOX UM IT'ATh 3
BOCHbMU?

4. BupoOu pnedxkoro mnignpueMcrBa MICTATh 5% Opaky. Busnaute
WMOBIPHICTh TOTO, IO CEpeJ II'SITH B3STUX HaBMaHHA BUPOOIB: a) HEMae
YKOJTHOTO OpaKoBaHOTr0; 0) 1Ba OpaKOBaHUX.

5. IMoBIpHiCTH BUrpamry B JIOTeper0 Ha oauH Oiner craHoButh 0,2.
Kymneno cim 6ineriB. BuzHaute WMOBIpHICTB TOTO, IO CE€pel HUX Oye: a) TpH
BUTpAIIHUX O1eTH; 0) X04a O OJIMH BUTPAIITHH.

6. Bigomo, mo OyjiBeslbHa KOMIIAHIS 37a€ OO0 €KTH B EKCILTyaTallilo
BYAaCHO B cepenHboMy y 60% Bunanakis. SIkoro € IMOBIpHICTH TOTO, LIO IIICTh 3
necaTy 00’e€kTiB Oyje 34aHO B eKCIulyartailito BuacHO? BusHaure WMOBIpHICTH
TOT0, L0 HE OUTBII SIK TPU 00’ €KTH HE OYyTh TOTOB1 BYACHO.

7. 3aliK CKJIAIaeThbCd 3 ITATHOX TECTOBUX IMUTAaHb. Ha KOKHE MUTAHHSA
MPOTIOHYETHCSI TPU MOXKIIMBUX BIJAMOBIiMI. Bu3zHauTe WMOBIpHICTH TOTO, IO 3a
METOJIOM BTraJlyBaHHS MO>KHA TPaBWJIBHO BIJAMOBICTH OLIBII HDK Ha JBa
MUTaHHS.

8. IMOBIpHICTh MpU3YNHUHEHHS OyAIBEIBbHUX pOOIT HA OAWH JIEHb 4Yepe3

MOTOHI YMOBHU B 3UMOBHI mepion ctaHoBUTH 0,2. SIkol0 € WMOBIPHICTH TOTO,

43



o poboTu OyayTh MPU3YNHHEHI HA TPHU JHI MPOTATOM OHOTrO THXHA? He
MEHII SIK Ha I’ SITh IHIB IPOTATOM THXKHS?

9. B ypui 10 6inux 1 40 dopHux KyJjb. Buiimaiore 14 Kynb, mpudoMy
KOJIIP PEECTPYIOTh, a MOTIM KYJIO MOBEPTAlOTh B ypHY. Bu3HauTe HaWOiIbII
WMOBIpHY KUJIBKICTB ITOSIBH O1JI01 KYJII.

10. IMOBIpHICTh BITy4EHHS CTPLIBIEM B I[Ib cTaHOBUTH 0,7. Bukonano 25
nocTpiniB. BuzHaute HalO1IbII KMOBIPHY KUIBKICTh BIIyYaHb B I1iJIb.

11. 'V pesynbrari OaraTOpiYHUX CIIOCTEPEXKEHb BCTAHOBJICHO, IO
HMOBIpHICTh BHIIAIiHHSA JI0INy 1 KOBTHS B IIEBHOMY MICTi gopiBHioe 1/7.
Busnaute HaiOLIbII WMOBIPHY KIJBKICTH JOIIOBUX JAHIB | KOBTHA B LIbOMY
MicTi 3a 40 poKiB.

12. BusHnauyTte HMOBIpHICTH MOSBU MMOAIl B KOXHOMY 3 60 He3aJeKHUX
BUNPOOYBaHb, SKIIO HAWOUIBII WMOBIpHA KUIBKICTh TOSIB TMOAIl B IUX
BUIIPOOYBAHHSIX CTAHOBUTH 25.

13. Sxoro moBuMHHA OYyTH KUIBKICTh MIAKUAAHb TPAJBHOI KOCTI, 11100
HalOUIbII MMOBIpHA KUIBKICTh BHUIAJIHb TpaHl 3 OAMHUIEIO JOPIBHIOBaja
1’ sITU?

14. Busnaure ¥MOBipHicTB TOrO, 10 moxis A 3’saButhbes pisHO 70 pasis B
243 BunpoOyBaHHSX, SKIIO WMOBIPHICTb TMOSABH Ii€l TOAIl B KOXHOMY
BUNPOOYBaHHI cTaHOBUTH 0,25.

15. ImoBipHicTs HapoxeHHS xjomuuka npopiBHioe 0,51. Busnaure
HMOBIPHICTB TOT0, 110 cepel; 100 HOBOHAPOIKEHUX BUSBUTHCS 50 XJIOMUHUKIB.

16. Ha nexuii 3 Teopii itmoBipHOCTI pucyTHi 200 ctyaeHTiB. IMOBipHICTH
TOTO, IO JCHb HAPO/DKEHHS BUIAJAKOBO BHOpPAHOTO CTyACHTa MpHUMaaac Ha
BU3HAYCHUH JIeHb POKY, craHOBUTH 1/365. Bu3HauTte HMOBIpHICTH TOTO, IIO
OJIMH CTYJIEHT HapoJuBCs | CIYHS 1 ABOE CTYAEHTIB HAPOIUIUCS 8 Oepe3Hs.

17. ABtomarnuHa TenedoHHa craHiis oo6ciyroBye 100 aOoHEHTIB.
IMOBIpHICTH TOTO, IO a0OHEHT MPOTATOM OJIHIEI XBWJIMHU 3aTeleoHy€e Ha
koMmyTaTop, crtaHoBuTh 0,03. fAkor0 € WMOBIPHICTH, IO TPOTATOM XBUJIHHH
3aTeneOHYIOTh 11’ ITh AOOHEHTIB?

18. I'panpHUil KyOWK MIIKUIAIOTH IIICTh pa3iB. Bu3HauTe WMOBIpHICTH
TOTO, 110 YOTUPH pa3u 3’ IBUTHCS YHCIIO, KpaTHE 3.

19. Bigomo, o 80% cnemianicTiB B pailoHI Ma€e BHIy OCBITY. Bu3HauTe
HMOBIPHICTB TOTO, 1110 13 100 HaBMaHHS BI1IOpaHUX JIOAEH BUILY OCBITY MalOTh:
a) He meHi sk 70 moneit; 0) 90 mroaeii.
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20 . Kombinat Bumyckae npoaykiito, 70% kol — HalBUIIO1 AKOCT1. SIKOr0
€ UMOBIPHICTH TOTO, 110 cepen 200 oguauip miei npoaykuii 110 6yae HaiBHIO1
SKOCT1?

21. IMOBIpHICTP TIOMWMJIKHA JIHIHHOTO pO3MIpy JeTajl i uac
npoektyBaHHs — 0,0025. SIkoro € WMOBIPHICTh TOTO, IO CEpejl MPOSKTOBAHUX
800 meTaneit He OLIBIT HIXK JIB1 MAIOTh TTIOMIUIKU B TIPOCKTYBaHHI?

22. JlabopaTOpHUM MUISXOM BHUSBJICHO, IO CXOKEHHS 3€pEH IEeBHOI
pocauau — 80%. Busnaute itmoBipHicTh TOTO, 1110 13 1 000 mocamxeHux 3epeH
npopocTyTh: a) He MeHI sk 800 3epen; 6) Bix 820 g0 840 3epeH.

23. YV BUpOOHMIITBI AeTayield iMOBIpHICTH Opaky mopiBaioe 0,1. SIkoro €
HMOBIpHICTB TOTO, 110 13 400 HaBMaHHS B3SITHX JeTaliell OpakoBaHUMU OYAyTh:
a) 50 neraneit; 6) menu Hix 45 neraneii?; B) Big 70 1o 100 neraneit?

24. IMOBIpHICTh BIyYEHHS B IIJIb MICJSI OJHOTO MOCTPUTy cTaHOBUTH 0,5.
SKkoro € IMOBIPHICTB TOTO, 1O Micis 250 mocTpuliB 1k Oyae BpakeHa: a) 145
pasis; 6) Big 100 go 150 pazis?
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Po3aia 3. BunaakoBi BeJJHUYNHMT

OnHUM 3 OCHOBHHUX TOHSATH TEOPii WMOBIPHOCTI € IMOHSATTS BHIAJIKOBOI
BEJTUYHHU.

Bunaokoeoro eenuuunorlo Ha3UBAaIOTh BEIWYHMHY, SKa B PE3yibTaTi
BUNIPOOYBaHHS HaOyJe OMHOTO 1 TUIBKM OJHOTO 3HAYCHHS 3 MHOXHHHU
MOXJIMBMX 3HauY€Hb, HANEpeJ HEBIIOMOTO 1 3aJIEKHOTO BiJ BHUIAIKOBUX
NPUYHH, 110 HaTlepe He MOXKYTh OyTH B3STi 110 yBaru [3].

BunaakoBi BeIWYMHHM TO3HAYAIOTh BEJIUKHMH JIATHHCHKHMH JIiTEpaMu

X,Y,Z,.(abo MajeHbKMMH TpembkuMu Jitepamu &, M, 0, y...), a ix
MOKJIMB1 3HAYECHHS BIAIOBIIHO MAJICHPKUMHU JITEpaMu: X1, X9, X3,....

BunankoBa Benn4MHA, sika HaOyBa€e CKIHYEHHOI a00 37114EHHOI MHOXUHU
3HAUCHb, HA3UBAETbCA Ouckpemnoro. Cepell HEIUCKPETHUX BUMAJKOBUX
BEJIMYMH BHUIUIAIOTh BOKJIWBHUA TiJKIAC HETMEPEPBHUX BHUIMAJAKOBUX BEITWUMH,
K1 OyyTh BU3HAYCHI Jai.

JluckpeTHa BHUMAJKOBA BEIMYMHA HAOyBa€ OKPEMHX 130JIbOBAHHMX OIUH
BiJl OJIHOTO 3Ha4yeHb 3 TNEBHUMH WMOBIpHOCTsAMU. [IpukiamamMu AUCKPETHOL
BUIIAJIKOBOI BEJIMYMHHM € KUIbKICTh BJIy4YaHb B MilI€Hb HIicas N MmOCTpLIiB,
KUIBKICTh OpakOBaHMX BHUPOOIB B MapTii, KUIBKICTh OYOK OJHOTO IiJKHIAHHS
IpajbHOT KOCTI Ta iH.

KpiM nuckpeTHHUX BHIAIKOBUX BEJIWYWH, € BHUIAJKOBI BEIMYMHH, SKI
MOXXYTh HaOyBaTH BCIX 3HAU€Hb 13 JEIKOr0 CKIHYEHHOr0 ab0 HECKIHYEHHOIO
YHUCJIIOBOTO TPOMDKKY. 3pO3YMIJIO, IO KUIBKICTh MOXJIMBUX 3HAY€Hb TaKOi
BUIMAJKOBOI BEJIMUMHU — HECKIHUYEHHA (He3iueHHa). Hampukiasa, po3risHemMo
Takl BUIIQJKOBI BEJIMYMHH: 4ac O€3BIIMOBHOI POOOTH TpHIALy, ii MOXKIIUBI
sHayeHHs Hanexath npomixkky [0,1), me t>0 (reopermuno t=-+o0);
JATBHICTh TIOJLOTY apPTHIIEPIACHKOTO CHAPAY, il MOXIJIMBI 3HAYEHHS HAJICXKATh
nesxomy npomixkky (@,D).

[Ticnst HaBeneHWX NPUKIAIIB Ta TBEP/PKEHb IHTYITUBHOTO XapaKTepy
JaMO CTPOT€ O3HAYCHHS BHIMAJKOBOI BEIMYUHU, BHUXOASYH 13 TEOPETUKO-
MHO>KMHHOTO TPAKTYBaHHSI OCHOBHUX MOHSTH T€OP1i HMOBIPHOCTI.

Bunaokosoro eéenuuunoro Hasupacthesa uuciaoBa Qyukmis X 1€ —>R,
BM3HAUEHA Ha MPOCTOPI eJeMEHTapHUX moii (2, sKka KOXKHIH eleMeHTapHii
moxii ® € €Y craputhk y BimmopimHicte umcio X (), tobro X = X(),
oeQ.
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[Ipu upomy Qyskiis X (03) MOBUHHA OYTH TaKo0, 1100 JJIsI JOBIIBHUX
X eR muoxuna A, ={o0: X(0)< X} wnanexana G-anreOpi MHOKMH S

Bunankosux noxii. Taka ¢ynkmis X = X(Q)) Ha () Ha3MBaETHCS BHMIPHOIO

BimHocHO C-amrebpm S. Tomi MOXHAa  pO3INISAJaTH  HWMOBIpHICTB

P(A,) =P(X < X). (noxnanuime nus. [2], [5]).

3.1. 3akonu po3noainy WMOBiIpHOCTeli BUNIATKOBUX BeJIMUYMH

Bynp-sika BUNagKoBa BEIMYHHA 33A€THCS CBOTM 3aKOHOM PO3TOJILITY.

3axonom po3nodiny ouckpemnoi 6unadkoeoi éenuuunu X Ha3UBACTHCH
BIIMOBIHICTD (Tabmuis, rpadik, (QyHKUIA) MDK MOXIJIMBUMHU 3HAYECHHAMH
BUIIQIKOBOI BEJIMUUHH 1 BIJTIOBITHUMH iM KMOBIPHOCTSIMU.

3aK0H pO3MOALTY JUCKPETHOI BUMAAKOBOT BETUIMHH 3a3BUYAN 3aITUCYIOTh
y BUTJISII TaOJIHIII:

X Xq X Xn
P Py P2 Pn

[Tepmmii psa TabIUIl MICTUTH BCl MOXJIIMBI 3Hau€HHS X; IHUCKPETHOI

BUIIQJIKOBOi BEJIMUMHH, ApyrHi — ix #mosipuocti P; (1=12,...,N). Taka
TaOJHIIS HA3UBAETHCS TAKOXK PAOOM PO3NOOINY.

3aK0H PO3MOMUTY AUCKPETHOI BUITAIKOBOI BEIMYMHHA MOKE OYTH 3aTaHHM
3a nonomororo gopmymu P; = P(X =x,),1=12,...,n.

OcCKiJNbKY B pe3ysbTaTi BUIPOOYBaHHS BUIIAAKOBA BenuunHa X HaOyBac
OJTHOTO 1 TUIBKHA OJTHOTO MOJKJIUBOTO 3HAQUYCHHS, TO ol
X =X, X =X,, ..., X =X, YTBOPIOIOTH IOBHY IPYIIy, TOMY

Pr+ P2 +...+pp =1 (25)

SIKIO  MHOKMHA MOXJIMBUX 3HAa4Y€Hbh BHIIAAKOBOI BEIMYMHH X
HECKIHYEHHA (37114eHHa), TO pag [P + Py +... 30iraeTscs 1 Horo cyma JOpIBHIOE
OJIUHUIII.

3aKOH PO3MOJUTY AMCKPETHOI BUMAAKOBOI BEJIMYMHU MOXKHA 300pa3suTH
rpadiuHO y  BUIJISAl  JamMaHoi  JIHIT 3 mepesoMaMd B TOYKax

M, (X, P M, (%5, Py)seeey M (X, P,)see- 3amana namMana Ha3MBAETHCS

nOI20HOM (MHO2OKYMHUKOM) PO3NOOLTY OUCKPEMHOT 6UNAOKOBOT e TUYUHU .
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Takuit cmoci® 3amaTv 3aKkOH PO3MOALTY WMOBIPHOCTEM BHIMAJIKOBUX
BEITUWYMH TPUHUHATHUN JUIIE JUIsl JUCKPETHUX BUIIAJKOBHX BEJIMYWMH 1 €
HENPUWHATHUM JIJIs1 HETUCKPETHUX BUITAIKOBUX BEITUYHH.

3aranpHO10 (OPMOIO 3aKOHY PO3MOJLTY WMOBIPHOCTEH, MPUAATHOIO IS
BCIX BHUIIQJIKOBUX BEJIWYUH (K JUCKPETHHX, TaK 1 HEAUCKPETHHUX) € (DYHKIIIS
posmoxiny F(X).

Hexaii X — BumaakoBsa Beau4uHa i X — IifiCHE YKMCIIO.

@DynKyicio po3noodiny BUNANKOBOI BEMMYMHM X HA3MBAEThCA (YHKIIiS

F(X), sxa mus nosineHOTO umcna X €R mopiBHIOE HMOBIPHOCTI TOTO, IO
BUIIAJIKOBA BeJIMUMHA X HaOyjie 3Ha4eHb MEHIINX, HiXk 3a1aHe X , TOOTO
F(x)=P(X <X). (26)
®ynxkuito F(X) inoxi HasuBaroTh inmezpanvhorlo gynxuicio poznodiny,

a00 iHmezpanbHUM 3aKOHOM PO3NOOINY.
['eoMeTpuyHO (yHKILIS PO3MOALTY IHTEPIPETYETHCA SIK IMOBIPHICTB TOTO,
1[0 BUITAJIKOBA TOYKA X ONUHHUTKLCS JiiBille 3a1aHol Touku X (puc. 8).
X<x

/77T, S
0 x

Puc. 8

BunankoBy BenuunHy X — Ha3sMBAlOTh Henepepenor (abconiomno

HenepepeHolo, HenepepeHo pPOo3nooiieHol0) BUTIAJKOBOI BEIMYUHOIO, SKIIO

icHye Taka interposna Ta Hepim’emua Qynkuis f(X):R—R, mo mna Beix

X € R ¢ynkuis posnoxiny sunaakosoi senmmuunn F(X) nopisrroe
X
F(x)= [ f(t)dt.

[Ipu 1poMy QyHKITIA f(X) HA3MBAETHCS MIUTBHICTIO PO3MOJALTY
HMOBIpHOCTEH HeTepepBHOT BUIIAIKOBOT BETUYHHH.

Dyukyia po3noodiny OucKkpemnoi eunaokoeoi ée1udyuHu € PO3PUBHOIO,
KYCKOBO-CTaJIOI0 (PYHKI[I€10, IO BU3HAYAETHCS TAKUM YUHOM:

F(x)=P(X <x)= D P(X=X). (27)

Xj <X
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BaacrtuBocTi pyHKuIii po3nomiay

1. 0<F(x)<1.

2. F(X) — mecniamma dynkuis, To6To0 sxmo X < Xy, o F(X) < F(X,).

3. IMoBIpHICTh TOMaJaHHS BHUIAIKOBOI BEJIWYHMHU B I1HTEPBAI [a; b)
JIOPIBHIOE TMPHUPOCTY i1 QYHKIIIT PO3MOIIIY Ha IIbOMY 1HTEPBaJi, TOOTO

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

Sk HacHigoK, iMOBipHiCTH TOro, IO BHIAAKOBa BeauuuHa X B
pe3ynbpTaTi BUMPOOyBaHHA HaOyae OJHOTO KOHKPETHOTO 3HAa4YeHHsS 4a,
O00YHUCTIOETHCS 32 (POPMYIIOIO

P(X=a)=P@a<X<a+0)=F(a+0)-F(a).
3okpema, skmo B Tounmi @ ¢ymkuis  F(X) Hemepepema, TO
P(X =a) =0. Tomy 14 HenepepBHUX BUNAAKOBUX BEJIMYUH MAEMO:
P(a< X <b)=P(a< X <b)=P(a< X <b)=P(a< X <b).
4, F(—o)= lim F(x)=0, F(+wx)= XILTwF(X) =1.

X—>—00
5. F(X) - wuenepeppna 3miBa B 10BUIBHIA Toumi Xy, TOOTO
lim F(x)=F(Xg).
X—>Xg—0

@OyHKIIsT pO3NOAUTY HENEPEPBHOI BUIMAJKOBOI BEIMUMHU € HEMEPEPBHOIO
B JIOBUIbHIN TOYII 1 Ju(depeHiiioBaHa BCIOIU, KPIM, MOXJIMBO, OKPEMHUX TOYOK.
Tomy rpadik QyHKIT pPO3MOMAITY HEMEepEepBHOT BHUIAIKOBOI BEIUYUMHU €
HETIEPEPBHOI0 KPUBOK, PO3MILIIEHOIO B CMy3i, oOMexenii npamumu Y =0 Ta
y=1.

DyHKLIsA pO3NOAiNY AUCKPETHOI BUIIAAKOBOI BEIUUMHU X € PO3PUBHOIO,
31 ctpuOkaMu Pj B Toukax Xj, ajieé HEMEPEpBHOI 3JiBa (IpU HAOIMXKEHHI 110
Touku pospuBy 3niBa Qymkmis F(X) 30epirac 3nauenns). I'padik ¢QyHkmii

PO3MOIITY TUCKPETHOT BUMAJAKOBOT BEIMYMHUA MA€ CTYMIHYACTUNA BUTIIAL.

HlisbHICTH po3n0AiJly BUNIAJKOBOI BEJIMYMHU

Hlinvbnicmw  po3nodiny iimosipnocmeii  (winoHicmio  po3nooiny,
WinbHICMI0 UMOGIpHOCHI A00 NPOCMO WINbHICMIQ) HETIEPEPBHOI BUMAIKOBOT

Bemmunnn X , HasuBaroTh Qynkuiro f(X), mo mopiBHioe moxigmii Bim ii

dynxuii posnoniny F(X):
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F(x)=F'(x). (28)

3 IIbOTO O3HAYCHHS BHUIUIMBAE, 10 (PYHKIS PO3IMOALITY € MEPBICHOIO IS
HIUTBHOCTI po3noaity. KpiM TOro, ocKiibkH (PYHKIIISI pO3MOJALTY HEmepepBHOI
BUIIAJIKOBOI BEJIMYMHU € HEMEPEpPBHOIO0 B YCIX TOYKax 1 JIudepeHiiiioBaHoo
BCIOJHU, 3a BHHSATKOM, MOXKJIMBO, CKIHUEHOI KIJBKOCTI TOYOK, TO IIIJIBHICTH
pO3MO/LTy BU3HAUEHA BCIOJM, 32 BUHSITKOM, MOXIJIMBO, CKIHYEHOI KIIBKOCTI
TOYOK.

[{impHICTE PO3MOALTY € OJHIEI 3 (POPM 3aKOHY PO3MOJAUTY BHITAJIKOBOT
BEITMYMHY, aj€ TIIbKH I HEMEPEePBHUX BUMAAKOBUX BenuduH. LI[iTbHICTS
PO3IOiIY IOKa3ye, K YacTO 3 ABISACTHCA BUIAAKOBA BeIUUuHAa X B JEAKOMY
OKOJII TOYKH X Yy pa3l HOBTOPHUX BUIIPOOYBaHb.

[inbHICTh  pO3MOALTY WMOBIPHOCTEH 1HOJI  HAa3UBAIOTh  TaKOXK
ougpepenuyianvnorw Qynxuiero po3nodiny, oOugdepenyianvbHuUmM 3aKOHOM
PO3no0iny, abo wiiibHicmio.

BaactuBocTi IILIBHOCTI PO3MOIITY
1. f(x)>0.
2. IMOBipHICTE NONAJAHHS HEIEPEPBHOI BHMIIAAKOBOI BEIUYMHU X B
inTepsan (@;h) nopisHIOE BU3HAUYEHOMY iHTerpaiy Bif ii IILTEHOCTI po3MmOIiTy

B MeXax Bix a 1o D, To6TO
b
P(a< X <b) = f(x)dx.
a
3. ®ynkuis posnoairy F(X) Bupaxkaerscs depes miIbHICTH po3moiTy
HMOBIpHOCTEH 3a (PopMyII0FO:

F(X)= )j(f(u)du.

4. HeBnmacHuil iHTETpasa BiJl MIUILHOCTI PO3MOAUTY B MeXaxX Bil — 00 10
+ 00 OPIBHIOE OAWHUIIL:

Tof (x)dx =1.

30Kpema, SKIO BCl MOJKIMBI 3HAYCHHS BUITAJIKOBOI BEIMUYMHH HAJICKATH

b
intepeany (a;0), To _[ f(x)dx =1.
a
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['padik MIIBHOCTI PO3MOALTY HA3UBAETHCS KPUBOI) PO3NOOINY 1 IEKUTD Y
BEpXHIN MiBIUIOMMHI. Bcs muoma kpuBOMiHINHOI Tparmerii, 00MeXeHOi BiCCIO
OX i KpHBOIO PO3MOINY, JOPIBHIOE OJJMHUII.

3.2. OCHOBHI YHCJIOBi XapaKTePUCTHKU BUNATKOBHUX
BeJIMYMH

3aKOH pO3MOJITY HAWOLIBII MOBHO XapaKTEPU3y€ BUMAIKOBY BEITUUHHY.
[Ipore 4YacTo TPAIUIAIOTHCS BHIIAAKH, KOJHM 3aKOH PO3MOJUTY HEBIOMHH i
JOBOJIUTHCSI OOMEKYBATUCh MEHIIMMHU BiJOMOCTSIMH, YHCIAMH, SIKi OMHUCYIOThH
yCcepenHeHy XapaKTepUCTHKY BHUIMAIKOBOI BEIMYMHHM Ta ii posmoniny. Taki
Yrclia Ha3WBAIOTHCS YHCIOBUMH XapaKTEPUCTUKAMHU BHIIAKOBOI BEJIHMYUHH.
Haif0inplr BaXKITUBUMH  YUCIOBHUMH XapaKTEPUCTHKAMH € MaTeMaTH4He

CIIO/IIBaHHS, TUCTEPCisl, CEpeAHE KBAJAPATUUHE BIIXWICHHS, MOMEHTH.
MareMaTH4YHe CIIOXiBAHHSA

Mamemamuunum cnoodieanHAM BUMAIKOBOI BEIUYMHU X HA3UBAETHCA
YHUCJI0, IKE€ BU3HAYAETHCS 3a (POPMYII0F0:

a) 011 ouckpemnoi sunaokoeoi ¢enuuunu M (X) =D X pi, ne X; —
i

MO’KJIMBI 3HA4YeHHS BHUIAAKOBOiI BeaMUuMHH X, a P;j — BiANOBIAHI M

HWMOBIPHOCTI.

MareMaTiyHe CHOMIBAaHHS BHM3HAYa€ JIESIKE «CEpPEelHe» 3HAYCHHS,
HABKOJIO SIKOTO 3TPYNOBaHI MOXJIMBI 3HAUE€HHS BMIIaJKOBOI BeJWYUHH. YacTo
MaTeMaTUYHE CIOJIIBAaHHS HA3UBAIOTh YEHMPOM PO3NOOIiy.

MexaHiyHU# CEHC MATeMAaTHYHOTO CHojiBaHHS: sKkmo Ha oci OX

n

po3mileHi Toukn Xq, Xp,..., X, 3 Macamu Py, Po,..., Py, mpudomy . P; =1,
i=1

1o M (X) — abcuuca nenTpa Mac 1aHoi CMCTEMHU MaTepiaJbHUX TOUOK.

+00
0) o nenepepenoi eunadxoeoi eenuuunu M (X)= _[ x- f(x)dx,
—0

ne f (X) — W{IBHICTH PO3IOALTY BUIAIKOBOI BEIUYUHHA X .
MexaHiuHa 1HTEpHOpeTallis Taka cama, sIK JJIsl JUCKPETHOI BUIAIKOBOL

BCINYUHU, — a6cunca LOCHTpa Mac.
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3ayBakUMO, IO YMCIIOBHH psiJ ZXi P; 1 HeBnacHwii iHTerpan
i
+00
IX- f (X)dX s36iraroTbecs aGCONMOTHO, B iHIIOMY BHIAAKY BBAXKAIOTh, IIO

—00

M (X) =e icnye.

BaacTuBocTi MATEMATHYHOIO CIOAIBAHHSA

1. M(C)=C, ze C —const.

2. M(C-X)=C-M(X), ne C —const

3. M(X+Y)=M(X)+M(Y).

4. dxmo X,Y — He3ajexkHi BUNAAKOBI BEIMYMHHU, TO

3ayBa)xuMo, 110 JIBl BUMAJKOBI BEJIIMUYMHU HA3UBAIOTHCA HE3ANEHCHUMU,
SKIIO 3aKOH PO3IOALTY OAHIET 3 HUX HE 3aJIeKUTh BiJ] TOTO, SKUX MOXKJIMBUX
3Ha4YeHb HalOyja Jpyra BelW4YuMHA. B pelri BUMAAKIB BUMAIKOBI BEJIUYUHU
Ha3UBAIOTLCA 3a/1edcHuUmu. JIeKIIbKa BHUITQAKOBUX BEIMYHH HA3HBAIOTHCS
63AEMHO He3aNeHCHUMU, SKIIO 3aKOHU PO3MOJTY iX JOBLIBHOI KIJTBKOCTI HE
3aJIeKaTh BIJI TOr0, SKMX MOJMJIMBUX 3HAUYCHb HAOyNIHM 1HII BEIHMYHHMU.
Brnactugicts (3) cipaBeinBa I CKIHYCHHOI KiJTbKOCTI BHITAKOBUX BEJIMYMH,

a BJIACTHUBICTH (4) cripaBeyiMBa ISl CKIHUEHHOI KIIBKOCTI B3aEMHO HE3aJICHKHHUX
BUITAIKOBUX BEJIMYHH.

Jucnepcis
Hexaii X — pumamkosa Bemwumna, a M (X) — wmaremarmune
ciomisanns. Toxi X —M (X) 6ynemo HasuBaTH BiIXWJICHHSM BHIQIKOBOI

BEJIMUYMHU X BiJ MAaTEMAaTHUYHOTO CIOIiBAHHS.

Mucnepcicro  D(X) Bunmagkosoi Bemumumam X HasuBaeThCs

MaTeMaTH4HE CIIOMIBAHHA KBaJpaTa BiIXWIIECHHS BUIIAAKOBOI BeaWYMHU X Bif
11 MATEMATUYHOT'O CIIOA1BAHHS

D(X)=M (X - M(X))2. (29)
Jlucnepcisi  BUIMAJIKOBOI  BEJIMYMHU  XapaKTEpPU3yE MIpy  PO3KHUIY

(po3cisiHHSI) 3HA4YeHb BHIAJAKOBOI BEIWYMHHM HABKOJO 1i MaTeMAaTHYHOTO
CHO/IIBaHHA.
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OOumncaroBaTu I[I/ICHepCiIO 3a O3HAQUCHHAM B [AOCJAKHX BHIIaAKaX 6yBa€
CKJIaAHO, TOMY MO’KHaA JICTKO IIOKa3aTH, 10

D(X) =M (X?)—(M(X))%. (30)

[{ro yHiBepcambHy (opMyTy OJHAKOBO 100pe 3acTOCOBYBaTH SIK  JIJIS
JUCKPETHUX BHUIAJKOBUX BEJIWYMH, TaK 1 JUIS HENEpepBHUX. Bemuunny

M (X ) O0OYHCITIOIOTh BIAIIOBIAHO JIsI AMCKPCTHO1 1 I HCICPCPBHO1

BHUITAIKOBHUX BCIIMYUH 34 q)OpMyJ]aMI/II
+00
M(X2) =Y xp;, M(X?) = [ x*f (x)dx.
i —o0

BaacruBocri gucnepcii

1. st 1oBinbHOT BUNaakoBoi Bennuuan X cnpasemmuso D(X) > 0.

2. D(C)=0, ne C - crana.
3. D(C - X) =C2. D(X), ne C — crana.

4. dxmo X, Y — He3anekHi BUNIAJAKOBI BEJIMYMHU, TO
D(X +Y)=D(X)+ D(Y).

5. dxmo X, Y — He3anexHi BUNAAKOBI BEIUYUHHU, TO

D(X -Y)=M(X?)-M(Y?) = (M(X))*- (M(Y))*.

CepenHe kBaapaTHUHe BIIXUJICHHSA

Cepeonim keadpamuunum GIiOXUEHHAM BHUIIAAKOBOI BeIMYMHU X
HA3UBAETHCS apr(pMETUIHE 3HAYCHHS KBAIPATHOTO KOPEHs 3 ii Jucnepcii:

o(X)=/D(X). (31)

CepenHe KBagpaTU4YHE BIAXWJICHHS € 1€ OJHIEID XapaKTEPUCTUKOKO
PO3CISIHHS BHUITaJKOBOi BeIMYMHU. JlWCTIepCil0 BHUMIPIOIOTH Y KBaJPAaTHUX
OJIMHUIIX BIAHOCHO PO3MIPHOCTI caMoOi BHUIIQJKOBOI BequuuHW. Hampuknan,
SIKITIO MOJKJIMB1 3HAYCHHS JESKOI BUITAJIKOBOI BEIMYMHA BHMIPIOIOTh B METpax,
TO ii IUCTIEPCito — B KBaJpaTHUX MeTpax. B THX Bumaakax, KoM NOTpiOHO MaTH
YUCJIOBY XapaKTEPUCTUKY PO3CIIOBAHHS MOKJIMBUX 3HA4YeHb B TIH camiit
pPO3MIpHOCTI, IO ¥ BHNAJAKOBAa BEIWYMHA, BHUKOPUCTOBYIOTH CEPEIHE

KBaApPaTHU4IHC BiI[XI/IJ'IeHHﬂ.
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MoMeHTH BUNIAIKOBOI BEJIHYUHHU

IHouamkoeum momenmom mnopsanky K Bumamkosoi Bemmumnm X

HA3MBAETLCA MAaTEMATHYHE CIOIBaHHS BUIAJKOBOi BEJIMYMHM B cTemeHi K,
k
To6T0 M (X 7).

lleumpaJleuM MOMERMOM TIOPAIKY k Ha3zuBaA€TbCA MATCMAaTH4YHC

crioiBanHs meHTpoBanoi Bumaakosoi Bemmaunn (X —M (X)) B creneni K,

To6T0 M ((X - M (X))k)

Ipukaan 3.1. BUKoHyI0Th TpU HE3aJEKHUX BUIMPOOYBAHHS, Y KOKHOMY
3 SKMX iMOBipHicT, mosBu moxii A cranosuts 0,3. BusHauutH 3aKoH
pO3IOiIy, MaTeMaTUYHe CHOAIBAHHSA 1 AUCIEPCiI0 KimbKocTi moss moxii A y
BKazaHuX BuUIpoOyBaHHAX. Ckimactd (QYHKIIIO pO3NOALTY 1 BH3HAYUTH
MoOBipHicTL TOro, mo mogis A 3’4BUTHCS He MeHIIe ABOX pasis. [ToOymyBaru
rpadix gynxuii F(X).

Po3B’s30Kk. Bunankosa Beamunna X — Le KinpkicTh noss moxmii A y
TprOX BUIIPOOyBaHHAX. Bona HaOyBae 3Hauens: 0, 1, 2, 3, ne 0 — moxis A He
BiOyacs. 3HalieMo BIAMOBIAHI iM MMOBIPHOCTI. IMOBIpHICTH TOTO, IO MOTIs
A ne 3’sBunaca y xoxsomy BunpoOysanni mopisaroe 1—0,3=0,7. Tomy

iMOBIipHicTh ToOro, mo moxis A He BimOynacs y BCiX TpbOX BHIIPOOYBaHHSX,
CTAQHOBUTH [y = (0,7)3 =0,343.

IMOBipHICTE TOro, mO y N He3aneXHUX BHIPOOyBaHHAX momis A
3’saBuacs M pasiB 1 He 3’sBriIacss N — M 3HaXoATh 3a hopmyioro bepryi:

Pa(m)=Cq'p" (1-p)" ™,

ne P — iMoBipHiCTb mosBH moxii A.
Tomy py = Py(1) =C3-0,3-(0,7) = 0,441,
p, = R(2) =C%-(0,3)>-0,7=0,189,
ps = R3(3) =(0,3)° =0,027.

3aKoH pPO3MOALTY:

X 0 1 2 3
P 0,343 0,441 0,189 0,027

3HaliieMo MaTeMaTU4YHE CIOAIBaHHS 1 IUCTIEPCIIO:

M (X) =0-0,343+1-0,441+2-0,189+3-0,027=0,9.
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D(X)=M(X?)-(M(X))* =
=0-0,343+1-0,441+4-0,189+9-0,027—(0,9)? = 0,63.

3anuimemo QyHKIII0 pO3NOALTY:

0, x <0, 0, x<0,
0,343, 0<x<1], 0,343, 0<x <1,
F(x)=< 0,343+0,441, 1<x<2, =130,784, 1<x<2,
0,343+0,441+0,189, 2<x<3, 0,973, 2<x<3,

\ 1, X > 3. 1, x>3.

L
IMoBipHicT, TOro, mo mnomis A 3’SBUTbCS HE MEHII K IBa pasu
JIOPIBHIOE
P=P(X =2)+P(X =3)=0,189+0,027 = 0,216.
[{r0o WMOBIPHICTh MOKHA 3HAWTH, BUKOPUCTOBYIOUH (DYHKIIIIO PO3MOJLITY.
IMOBipHicTs TOro, mo momis A 3’MBHTbCA HE MEHII SK IBa pasd — g
MMOBipHiCTh MONMAJaHHA BUNAAKOBOI BemumuMHn X B npomikok [2; 3].

BuxopucroByroun BnacTuBicTh (3) QyHKIIIT pO3MOILTY, OTPUMYEMO:
PR2<X<3=P(X=3)+P(2<X<3)=
~F3+0)—F(3)+F(3)-F(2)=1-0,784=0,216.
I'padix gpynkuii F (X) 306paskeno na puc. 9.

y A

11 F(x) 2
0,973 4 O——o
0,784 - o—=

Puc. 9

Ilpuxaax 3.2. Henepepsua Bumankosa BenuuuHa X 3amaHa (QyHKIEO

pO3MOLTY:
0, X <=1,
F(x)= a(x+1)2, —1<x<2,
1, X> 2.
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3HalTH 3HAaYeHHS &, IIUIBHICTh PO3MOILTY f(X) Ta HMOBIPHICTh
nonananHs BunaakoBoi Benvaunm B intepsan (—L1). ToOGymysartm rpadikm
dynxuiii F(X) Ta f(X).

Po3B’si30k. OCKiTbKM BHIMAIKOBa BEJIMYMHA HEMEpepBHa, TO 1

HenepepBHOIO € il Gpynkuis posmoximy F(X). Tomy a(x +1)2 =1 npu X=2.

1 .
3Bigcu @ = —. Ockinbku minbHicTs posmoniny f (X) = F'(X), to

0, X <=1,
f(x) = 5(”1)’ _1<x<2,
0 X > 2.

P(-1<X<1)=FQ)-F(-1 = ;-(:L-I—l)2 -0 :g —  WMOBIpHICTB

TONaIaH s BUIIAIKOBOI Besmannu B intepsan (—11).

I'padixu pynkuiii F(X) ta f(X) 306paxeni na puc. 10 Ta 11.

YA
Y A
l<_
= f t > / : o
-1 0 1 2 X £] 0 1 2
Puc. 10 Puc. 11

Ipukaax 3.3. HenepepBHa BHIagkoBa BEJIMYMHA X Ma€ MIIBHICTD
imoiprocti T (X). 3maiitu: a) xoediuient D; 6) gynkuiro posnominy F(X);
B) uucnosi xapakrepuctukn M (X), D(X), o(X); r)iimMosipHicTs

nonajganns sunaakosoi semuunan X B inTepsan (0;1).

1 XE(_l-l
f(X)=<b\/1_X2, 2’2:’
0 xg[—l-l
\ 2'2]
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Po3B’si30K. a) JIns Bu3HaueHHs koedinienTa D Buxopucraemo ocHoBHY
Bractueicts  mimeHocti  posmominy: [ f(X)dx=1. Ockinekn mpu

X ¢ (—1/2;1/2] wineHicte posmominy JOpiBHIOE HyJIO, TO iHTETPAT MaTUME
BUTJISI;

1/2 1/2
ax 1arcsm X = l(arcsin(l/ 2) —arcsin(-1/2)) =

—11/2 b-/1— x° “1/2

lnt =« T

= (C+T =7 =1,

b6 6~ 3b
3Bigku b =m/3.

06) @yukiis po3noaUTy TOB’si3aHa 3 NIUIBHICTIO  PO3MOALTY

X
CITiBBiTHOIIIEHHSIM F(X) = I f (X)dX, TOMY:

X
—saxkmo X <—1/2,10 F(X) = IO-dXZO;

—sxmo —1/2<Xx<1/2, 10

-1/2 X 3du 3 . .
F(x)= jf(u)du— [0-du+ [ ———— =0+ "(arcsin x—arcsin(—1/2))=

—©0 -1/2 TC\/]. u2 U

3( ) j 3 . 1
=—| arcsin x4+ — —arcsin X + —;
T 6 T 2

—sxkmo X>1/2, 1o

F(x)—jf(u)du—_lj/(z) dus ] M Jodu=

oo /2 /11— 1/2

— 0+ (arcsin(1/2) —arcsin(—1/2))+0 = 3(7t E) 1.
Tt

0, x<-1/2,
Takum unnom, F(X) = §arcsin X+ ;, -1/2<x<1/2,
T
1 x>1/2.

B) MaTeMaTW4yHE CHOJIBaHHS, JHUCIEPCII0 Ta CEpPeIHE KBaJApaTUIHE
BIIXUJICHHS] BU3HAYMMO 32 (popMysiaMu:
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+00 1/2 3 1/2
M(X)= [ xf (x)dx=" 3 /1—x2) ~0:
fxtogan=" ] = tax
1/2 2 X 3 1/2

M(Xz):szf(x)dx_ I > (-1 -

-1/2 - X -1/2
1/2 1/2
:3(_)( /1_X2 1/2 + J‘ 1 dxj: + I AJ1— dX =
T -2 4y _1/2

_3 —ﬁ+(xx 12 + Larcsin xj
T 2 2 2

12 6 4 2 4n’

D(X) =M (X?)-(M(X) = - 3f ;—?’f;

1/2 ETE /\/§_1 Bﬁ
T

o0~ L33
o= B0 =

1 1
) PO<X <)=FO)-FO)=1-_ =",

3aBaaHH4A 1/ ayIMTOPHOI Ta CAMOCTIHHOI po00TH

1. CKI1acTy 3aKOH PO3IOJiTY BHIIAAKOBOI BEIUUUHA X — KiJILKOCTI 0SB
«repOay y IBOX IIIKHIAHHSIX MOHETH.

2. B maprii 7% HecranpapTHux aetaneil. HaBmanHs Bi1OuparoTh Tpu
netani. BuzHaute 3akoH pO3MOALTY, MaTeMaTU4YHE CIOMIBAHHS 1 JUCIIEPCIIO
JHCKPETHOI BHIAAKOBOI BENMMYMHHM X — KiIBKOCTI HECTAHJAPTHHMX JAETajei
cepell TpPhOX BUOpaHUX. 3anuIIiTh QYHKIIIIO PO3MOALTY Ta MOOyayiTe ii rpadik.

3. Ilpuctpiif ckIaga€eThCsa 3 TPHOX HE3AICKHHUX €JIeMEHTIB. IMOBIpHICTH
BIIMOBH KO>KHOTO €JIEMEHTA ITiJ 4ac BMUKaHHA cTaHOBUTH 0,1. CKIamiTh 3aKOH
PO3MOIITY KIJTBKOCTI €J1€MEHTIB, 1110 BIIMOBUJIM 1] 4aC BMUKAHHS.

4. B ypHi 3HaXOIUTHCSA YOTUPHU KyJIi 3 HoMepamu Bifg 1 10 4. Buitasm n1Bi
kyii. Hexail BumajgkoBa BenuuvHa X — cymMa HOMEPIB Kylib. 3alUIIiTL Psif
posmoxiny i (QyHKIiO po3noaiay BUMaakoBoi Bemwuunu X . IToOymyiire
MHOTOKYTHHUK pO3MoALTY 1 Tpadik GyHKIIIi po3moaiuTy.

5. IMOBIpHICTB TOTO, 110 CTYACHT CKJIaJe ICIUTH 3 (I3UKH Ta OpraHIvyHOT
ximii gopiBHIOIOTH BiamoBimuo 0,7 1 0,8. Busznaute 3akoH posmopily,
MaTeMaTU4YHE CIOJIBaHHS 1 JUCTIEPCII0 TUCKPETHOT BUMAIKOBOI BETUYNHU X -
KUIBKOCT1 €K3aMEHIB, sIKI CKJaJe CTYJICHT. 3amuiliTh (QYHKIII0O PO3MOILTY Ta
nooynyure ii rpadik.
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6. Tpoe CTPUIBLIB CTPLISAIOTH O OJHIN MilIeHi. IMOBIpHICTh BIIy4aHHs B
MIIIeHb MICIS OJHOTO TMOCTPLUTY AJIA MEepUIOro CTPLabI cTaHoBUTH 0,2, mms
apyroro — 0,4, nus tperboro — 0,5. Hexait X — KiJbKiCTh BIly4aHb B Milll€Hb
miciasl OTHOTO 3aimy. Bu3HauTe 3aKOH pO3MOJLTY, MaTeMaTUYHE CIOJiBaHHS,
JMCIIEPCII0 BHUIIAAKOBOI BeIMYMHUM X . 3anuumiiTe (QYHKIIO pO3MOAiIy Ta
noOynayiiTe ii rpadix.

7. 3-IOMDK IIECTH KIIIOYIB TUILKM OJMH IMIAXOAUTEH 10 3aMka. CKiamiTh
pSA PO3MOAUTY KUIBKOCTI CNpoO BIAIMKHYTH 3aMOK, SIKIIO KIIOY, IO HE
MIJIAIIOB 70 3aMKa, B HACTYIMHUX chpoOax He Oepe ydacti. Busnaute
MaTeMaTH4YHE CIOAIBAaHHS 1 Cepe/iHE KBaJpaTUYHE BIIXHMIICHHS ITi€] BUMaIKOBOI
BEJTUYUHH.

8. JluckpeTHy BUNIQJAKOBY BEIIMUMHY 3a7aHO PSIOM PO3MOILTY:

X 0,5 13 2,5 X,

P D, 0,3 0,1 0,4

3uaiinite X, i Py, sxkmo marematnune cnomisanus M(X)=214.
Cxnanite Qynkuiro posnoxiny F(X) Bumagkosoi Benmumnn X Ta BH3HAuTe

HMOBIPHICTD ITOMAaHHs Ii€] BUMAAKOBOI BEIMUUHHU B mpomixkok [0; 3).
9. luckpeTHy BUNIAQJAKOBY BEIIMUMHY 3a7aHO PSAIOM PO3MOALTY:

X

Xy

Xy

3

4

0,3

P 0,4 P, 0,1

3Haiaith X7, Xp 1 P,, AKOIO BIAOMO MaTeMaTH4HE CIOZIBAHHS
M(X)=2,2 i aucnepcia D(X)=6,55. Cknanite Qynkuio posmomizy
F(X) BUIIAJKOBOI BEJIMYMHM X Ta BU3HAYTE MMOBIPHICTH IONAaHHs Iici

BHUIIAJKOBOI BEJIMYMHU B TPOMIXOK [1; 3,5).

10. Tano GyHKIi0 PO3MOAilTy HENEPEPBHOI BUIIAAKOBOI BETUYUHU X :

0, X <0,
F(x)=<sin2x, 0<x<m/4,
1, X > /4.

Busnaure minbHicTh posnoainy T (X).

11. HenepepHa BumaakoBa BenuurHa X Mae (PyHKIIIO PO3IOILiTY
F(X). Busmnaure: 1) koedimiear a; 2) mimbhicts posmomimy f(X); 3)
nobynyiire rpapiku f(X) ta F(X); 4) Busnaure iimoBipHicTh nomnajsanus

BUIIAJIKOBOi BeMUYMHU X B iHTCpBaJI (Xl, Xz) , SIKIIIO
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a) X =0,X,=mn/6,

0, X <0,
F(x)=<acosx, 0<x<m/3,
1, X>l/3.
6) X, =2, X, =2,5,
[0, X<2,
F(x):<xz_2X+2, 2<X<La,
1, X > a.

\
12. IIiAbHiCTE pO3MOAiNYy HENEPEPBHOI BUIAAKOBOI BEIMYMHH X
JIOPIBHIOE

-

0, X< —-m/2,
f(x)=1 2c0s?x, —mi2<x<ml2,

T
i 0, X>m/2.

BusHauTe HMOBIPHICTH TOrO, IIO B TPHOX HE3AIECKHHX BHUIPOOYBaHHAX X
Haby e piBHO ABOX 3HaueHb 3 inTeppany (0; w/4).

13. HemepepBHa BumagkoBa BenuuvHa X Mae 3aKOH PO3MOITY i3
mineHicTIo T (X). Busnaure: 1) xoediumient D; 2) dynkuiro posnoginy F(X);
3) uncnosi xapakrepuctukn M (X)), D(X), o(X); 4) iimosipricTs nonananus
BUMaKOBOT Benmunan X B intepsan (Xg, X, ), AKmo

a) X, =-1,X,=2,

0, X <=3,
f)=! P _3cx<3
9 x°
\ 0, X > 3.
6) X, =0, X, =0,5,
[0, X <0,
f(x)={x?=b, 0<x<1,
0, X>1.

\
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3.3. OCHOBHI PO3MOAIN TUCKPETHUX BUNAKOBUX BeJIMYNH

BinomiansHuid po3noaia

Posrnsnatore mociigoBHiCTe N BUMpoOyBaHb 3a CXeMOK0 bepHyIui.
IMoBipHicTs mosiBY mozii A B KOXHOMY BUIIPOOYBaHHI OCTiiHA i JopiBHIOE ],

HE 3aJICKUTh Bl pe3ysibTaTy 1HIIUX BUNPOOyBaHb. IMOBIpHICTh HEMOSBU MOJI1
A cranosuts ( =1— .

JIMCKpeTHA BUMAIKOBa BelMynHa X — Ii¢ KUIbKiCTh mosB moaii A B N
BUIIPOOYBaHHAX. IMOBIpHICTH TOTO, 10 32 N BUNPOOYBaHb Mogist A 3’SIBUTHCS

m pasis (0 <m<n), o6uncmorots 3a Gpopmyoro Beprymi:
Pa(m)=P(X =m)=Cy'p"q" ™. (32)

V TakoMy pasi BumagkoBa BeaMuMHa X HaOyBae  3HAYeHb
m (m =0,1 2,..., n) 3 HMOBIPHOCTAMU Py = Pn (m) Takwuit 3aK0H PO3MOILTY

HMOBIPHOCTE!N BHITIAIKOBOI BEJIMYMHA X HA3UBAECTHCS OIHOMIAIBHUM 3AKOHOM
po3nodiny 3 napamerpamu N 1 P .

3aKOH pO3MOALTY HA3UBAETHCA OIHOMIAIBHUM TOMY, IO MPAaBYy YAaCTUHY
piBHOCTI (32) MOXXHa pO3IJISAATH SIK 3arajibHUM WieH po3kiaay OiHoma
Hprorona:
n

1= (p+CI) =p +Cn 1pn 1q+Cn 2pn 2q2+ +Cmpmqn m ot

MaremaTuuHe CIOiBaHHSA Ta AUCHEPCis BHIAAKOBOI BenuuuHu X ,
PO3MO1IEHOT 32 O1HOMIAJIbHUM 3aKOHOM, JOPIBHIOIOTH BIJMOBITHO:
M(X)=np, D(X)=npg.
biHOMiaIbHUI 3aKOH PO3MOJLTY HIMPOKO BUKOPHUCTOBYIOTH y TEOPii 1
MPaKTHI[l CTAaTUCTHYHOTO KOHTPOJKO  SKOCTI  TPOAYKINi, JUIi  OMIHCY
(GYHKIIOHYBaHHS CHUCTEM MAacOBOTrO OOCIYrOBYBaHHS, y MOJEIIOBAHHI IIiH
aKTHBIB Ta B 1HIIHX cepax.

Ipukaax 3.4. JIMCKpeTHA BHIAAKOBA BEIMYMHA X — KIJBKICTH MOSB
Py MiCIs MAKUAAHHS MOHETH 11Tk pasiB. CkiacTu TabIuUIko 1 moOy1yBaTH
MHOTOKYTHHK PO3IOLITY BUITaIKOBOI BEIMYNHHU.

Po3p’s130k. IMOBipHICT, BHMamiHHA LH(GPH 3a OJHOTO IIIKHIAHHS
MoHeTd craHoBuTh 0,5. Bumagkoa BenuuumHa X Moxe HaOyBaTH TaKMX
3HaveHsb: 0, 1, 2, 3, 4, 5. IMOBIpHICTh TTOSIBH KO>KHOTO 3HAYCHHS BH3HAYMMO 3a
dopmysoro bepryini (32).
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P(X =0)=C2(0,5)°-(1-0,5)° =(0,5)° =0,03125;
P(X =1)=C:(0,5)"-(1-0,5)* =5-(0,5)° =0,15625;
P(X =2)=C2(0,5)*-(1-0,5)° =10-(0,5)° = 0,3125;
P(X =3)=P(X =2)=0,3125;
P(X =4)=CZ(0,5)*-(1-0,5)" =5-(0,5)° = 0,15625;
P(X =5)=C2(0,5)°-(1-0,5)° = (0,5)° = 0,03125.

0

1

2

3

4

5

X
P

0,03125

0,15625

0,3125

0,3125

0,15625

0,03125

Ha puc. 12 noGynoBaHO MHOTOKYTHUK PO3MOILITY.

P A

I'eomMeTpUYHUI PO3MOALT

Hexali nmpoBoasAThCA He3aJIe’KHI BUNPOOYBaHHS 3a cxemoro bepHymi, B

KOXXHOMY 3 SKHX IMOBIipHicTH mosiBu moxii A mopiBHioe [, HWMoBipHicTb ii

HenosBu gopisHoe (| =1— P. BunpobyBaHHs TPOBOAATH IO MEPINOi MOSBH

nonii A. Sxmo mnoxmis A 3’sBunmaca B K-my BunpoOyBaHHi, TO B ycix

MONepPEeAHIX BOHA HE 3’ SIBJIsIacs.

[TosHaunMo yepe3 X OUCKPETHY BUIAAKOBY BEIUYMHY — KiIBKiCTH

BUIIPOOYBaHb 10 mepioi mossu moxii A. Bumagkosa BenmuunHa X HaOyBsae

smauens K =1, 2, 3,... 3 limoBipHoCcTAMU Py, SKi 0GUHCITIOOTE 33 (HOPMYJIOIO

b =P(X =k)=g**-p,

ne q=1-p.
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Takuii 3akOH pPO3MOALTY MMOBIPHOCTEH JUCKPETHOI BHUITAJKOBOT

BEIMYMHM X Ha3MBACTLCSA 2E0OMEMPUUHUM 3AKOHOM PO3NOOINY 3 TAPAMETPOM

Bpaxkatoun, mo K=1, 2, 3... y dQopmyn (33), oTpumaemo
HECKIHUEHHY, CIaJHy TE€OMETPMYHY IIPOIPECilo 3 IEpIIUM diIeHoM [ i
saamennnkoM ( (0<g<1):

P, ap, 92p, ... ¢ p, ... (34)

Came ToMy posmnofin WMoBipHOCTEH (33) HA3UBAETHCS TEOMETPUYHUM.
3ayBaXMMO, MIO0 CyMa HECKIHYEHHOI reoMeTpudHoi mporpecii (34)

nopiBHIOE ofuEML: S = P+ AP +... + qk p+..= P _P_ 1.
1-q9 p
MaTeMaTHYHE CIOAIBaHHSA Ta JMCIEPCis BUMAAKOBOI BEMMYMHM X , HIO
Mae reoMeTpudHHi posnonin 3 napamerpom P: M(X)=—, D(X) = iz
P

Ipukaaa 3.5. IMOBIpHICTh MOMAJaHHS B LUIb MICIS OKPEMOTO MOCTPLIY
11 cTpiiblg craHoBUTH 0,1. BUsHaunTu MaTemMaTuyHe COAIBaHHS 1 AUCIIEPCIIO
BHIIQJIKOBOI BEIMYMHM X — KIJIbKOCTI MOCTPLIIB 1O IiJIi JIO TIEPIIOrO BIYYEHHS.

Po3p’s130k. Bumankosa Benmumna X Mae FeOMETPHYHHUIM PO3MOIIN 3
napamerpoM P =01, omy M (X) = 01’1 =10; D(X) = ((()),’19)2 =90.

Po3monin Ilyaccona

[TpoBoasTe N (N — BeluKe YUCIIO) HE3AICIKHUX BUIPOOYBAHb 32 CXEMOKO
Bepnymni. ko himoBipHicTh P mosBu nopii A B KOXHOMY BHIpPOOyBaHHI

nyxe Mana i BuKoHyeThes ymoa NP =A =const (A <10), o iimosipricTs
P,(m) toro, mo momisx A BimOymeThcs M paszie B N  He3aneKHHX

BUNPOOYBaHHX 3a popmyioro I[lyaccona mpuOIU3HO AOPIBHIOE!
Km
-
I:)n (m) ~ €. (35)
m!
JI71st mpoCcTOTH 3HaK HAOIMKEHOT PIBHOCTI OMYCKAIOTh.
BunaakoBa BemmumHa X — KUIbKICTh mosiB momii A B mux

BUIIPOOYBaHHAX. B TakoMy pasi JAucCKpeTHa BumaakoBa BenuurHa X HaOyBae
spavens M (M=0,1, 2,...) 3 iimosiproctamu P, = P,(M)=P(X =m).
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Takuil 3aK0H po3MOiTy MMOBIpHOCTEH BUMAAKOBOI BeIMYMHU X HA3MBAETHCH
posznoodinom Iyaccona 3 napameTpom A .

MaTemaTiyHe CIOMIBaHHS Ta AUCIEPCiS BHUIAAKOBOI BeIWYMHU X
posnozinenoi 3a 3akonom Ilyaccona: M(X)=A, D(X)=A.

Posmonin Ilyaccona Bimirpae BaxJIMBY pOJb B TEOpil BHIIAJIKOBUX
MIPOIIECIB, TEOP1i MAaCOBOT0O 0OCIyrOBYBaHHS, TEOP1i HAIIMHOCTI.

Ilomoxkom noodiit Ha3UBAETHCS TMOCHITOBHICTh MOJIN, SIKI BUHUKAIOTH Y
BUIIAJIKOBI MOMEHTH 4acy. [Ipukiagym MOTOKIB: HAJAXO/JKEHHS BHUKJIMKIB Ha
ATC, Ha MyHKT HEBIAKIAAHOT MEIWYHOI JOMOMOTH; MPUOYTTS JITaKiB B
aeporopT, KIIE€HTIB Ha MIANPUEMCTBO TMOOYTOBOTO  OOCITYyrOBYBaHHS,
MMOCJIIJOBHICTE BIZIMOB JESIKUX €JIEMEHTIB Ta 1HIIIE.

Skmo moTik moxid  maunpocmiwmuii  (nyacconiecokuit) [3], TO
iiMoBipHicTs mosBu momii A M pas 3a wac 1 BusmawaroTs 3a GopmysoNO
Ilyaccona:

(}\.t)m . e—kt
m

Tyr A =M(X) — inTeHCUBHICTh NOTOKY a60 cepeHs KilbKicTh MosB moii A

R(X =m)= (36)

34 OAWHUIIIO Yacy.

Mpukaaxg 3.6. Ilig yac poOOTHM OUCTaHIIMHO KepoBaHOi OyiBENbHOI
MalllMHK 4Yac BiJ 4Yacy BUHHUKAIOTh Hemnonaaku (300i). IloTik 300iB €
HAWTIPOCTIIIMM MYacCOHIBCHKUM TOTOKOM. CepenHsi KUIbKICTh 300iB 3a A00y
nopisHioe 1. Busnauntu HMOBipHOCTI Takux moxiii: A — mporsrom 106u Oye
xo4a 6 omxuH 36iit, B — 3a 1Bi 106M He Oyne xomHoro 30010, C — 3a THXKIEHD
poOOTH MalMHKU Oy/ie HE MEHIII SIK TpH 3001.

Po3p’si30k. Ilo3HauuMO BUINAAKOBY BeaudMHy X — KiJIBKICTH 300iB
MamuH 3a A00y. OCKUIbKM MaTeMaTU4yHE CIIOJIBaHHS BUMAJKOBOI BEJIMYHUHU

X — e cepenne 3HauenHs Bunaakosoi Beamuunu, To M (X) =1. uckperna

BUIIA[KOBA BeluduMHa X  pO3MOAiNeHa 3a 3aKkoHOM Ilyaccoma, Tomy
M(X)=A=1 i iimMoBipHicTh BHHHMKHeHHsS 300iB M pa3 3a yac  3a
()™ e
dopmynoro  Ilyaccoma  (36)  cramosute  P(X =m)= R
m:
m=0,12,....

Omxe, imMoBipHicTs mogii A 3a oxay 100y, T06T0 33 wac t =1, nopisnroe

P(A)=P(X 21)=1-P,(X <1)=1-P(X =0)=1—-e ~0,6321.
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ImosipuicTs noxii B 3a aBi 1o6u, 10670 33 wac t = 2, cranoBuTH

P(B)=P,(X =0)=§:-e‘2.

Imosipuicts moxii C 3a Tmxnens pobotn, T06TO 3a ciM mi6 (t=7),
CTAaHOBUTbH
P(C) = P7(X > 3) =1- P7(X < 3) =
=1- P7(X =O)—P7(X =1)—P7(X =2):
_ _ﬁ. a7 7 —7_72 -7

=1 e’ ——e —e " ~0,970.
o! 1 2!

3.4. OcHOBHI po31M0iIK HemepepBHUX BUNAIKOBUX BeJIUYUH

PiBHOMIpHUI po3m0OaiJT

Posnozin  HMMOBIPHOCTEH HENEPEpBHOI BUIAAKOBOI BenuuuHd X
HA3UBAETHCS PiGHOMIpHUM, KO i1 mWinbHicTs iMoBiprocTi f(X) Ha mBOMY

BIJIPI3KY CTajia, a 03a HUM JIOPIBHIOE HYIIIO, TOOTO:

1
———, Xela,bl];
f(x)={p_a *O
0 X ¢ [a,b].
Kopotko Takuii posmoain mnosnadaoth sk X ~R[a,b]. Jna pismomipao

PO3IOIIEH0T BUIIAAKOBOI BeTMYuHU X :

) : Maremar. ,
OyHKIIA pO3NOALTY ) Hucnepcis
CIIOA1BaHHS
0, X<a,
X—a URY:
F(x)=¢——, a<x<bh, M(X)=a+b D(x):(ba)
b-a 2 12
1 b < x.

IMOBIpHICTh MONIaAaHHS PIBHOMIPHO PO3MO/1JIEHOT BUMAJAKOBOI BETMYMHU
X B Oyme-sxuii intepan (C,d) —[a,b] mnpomopuiiina noexuHi 1BOrO
1HTEpBaIY:
d-c
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PiBHOMIpHUI 3aKOH PO3MOJLTY BUKOPUCTOBYIOTH B aHalli3l IMOMHJIOK
3a0KpYTJICHHS y YMCJIOBUX PO3paxyHKax (HAMPHUKIIAJ, TOMHIIKA 3a0KPYTJICHHS
ypcna 0 LIIOro posmojineHa pisHomipHo Ha Bigpisky [—0,5;+0,5]), B
OaraThOX 3aJagyaXx 3 MacoBOTO OOCIyroBYBaHHs, Yy CTaTHCTUYHOMY
MOJIETIOBaHH1 CIIOCTEPEKEHbB, MIAMOPSIKOBAHUX 33JaHOMY PO3MOILTY.

Mpuxaan 3.7. Ha sigpisky [4; 8] Bkasyiors Touky. Skoio € iiMOBipHICT

TOTO, III0 TOYKa Oy/1e B JI1Bil MOJIOBUHI BiJIpi3Ka.
Po3B’s130Kk. Bunankosa BenuuuHa X — KOOpAMHATA TOYKU Ha BiIpi3Ky
[4; 8] mae piBHOMIpHHUIi po3nOALN

0, X &[4, 8],
f(x)=4 1 1
(x) ==, xe[48].
8-4 4
IMOBIpHICTh mMOMagaHHA TOYKHM B JIIBY TIOJIOBUHY BIpi3ka — I

MOBIpHICTh TOHanaHHs Toukn Ha Bigpisok [4;6]. Takum umHOM, 32

dbopmyiioro (37) maemo
P(4< X <6):6_4=2:1.
8—-4 4 2

Ipukaaag 3.8. Ha mioce BcTaHOBIEHUM aBTOMATHYHUN CBITIOGOp, B
SKOMY JJIl TPAHCIIOPTY MPOTATOM OJIHIE€I XBWJIMHHM TOPUTH 3€JI€HE CBITIO 1 45
CEeKyHJl — YepBOHE. ABTOMOO1JIb MPOIKIXKAE IO II0CE Y BUMAAKOBUI MOMEHT
yacy, He MOB’g43aHuil 3 poOoToro cBiTIO(Oopa. BusHaunuT MIMOBIPHICTB TOTO, 1110
aBTOMOOLITb TIPOiJIe MUMO CBITIO(Opa, HE 3yTUHSIIOUNCH.

Po3B’s130K. Po3risiHeMO BHITaAKOBY BeauunHy | — MOMEHT yacy mpoismy

aBTOMOOLIISI MUMO CBITIIOhOpa B IHTEpBAI, PIBHOMY MEPioly 3MiHU KOJBOPIB Y

3, 7
ceitnopopi, 0<t<(1+ 4) = 4 BumagkoBa Bemmumaa [ posmonineHa

2 0, xgl[0;7/4],
PIBHOMIpHO Ha BifIpi3Ky |:0, 4} , f(x)= ‘71’ X [0:7/4].

IMOBipHICTH TpOI3ay aBTOMOOLIS Oe3 3yNMMHKHM MHUMO CBiTIIOdopa 3a
dbopmyitoro (37) nopiBHIoE
1-0 4
PO<t<])=_-""—"=_.
7/14-0 7
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HopmanabHuii 3akoH po3noniny (3axkon I'ayca)

Posnogin HMOBIpHOCTEH HeNmepepBHOI  BHUNAIKOBOI BEIMYHMHH X
HA3MBAETLCS HOPMAIbHUM 3AKOHOM, abo 3axkonom layca, 3 mapameTpamu
a 1 O, AKIIO i MIIBHICTH PO3MOIIIY Ma€ BUTIIS!

(x-a)?

1 2
f(x 2(5’
(x) = 27’[(‘5

ne a10 — cram Taki, M0 & — MaTeMaTUYHe CIOMAIBaHHSA, & O — CEPEIHE
KBaJIpaTHYHE BiIXUIECHHS BHMIAAKOBOI BemmduHU X . KOPOTKO MO3HAYarOTh SK
X ~N(a,o).

I'padix minsHOCTI HMoBipHOcTeli  f(X) HOpmansHOro posmominy

(puc. 13) Ha3uBalOTb HOPMATLHOIO

f(x) 1 Kpueoio, a6o kpueoio Iayca.
1 Hopmanbhauii  po3nofin 3
g — . napaMeTpamMn a=010=1
HAa3UBAETHCS CMAHOAPMHUM.
[IibHICTh PO3NOAUTY CTaHJAPTHOI
BUITAJIKOBOi BEJIMYMHH Ma€ TaKHH
— I > BUTISL;
0 a X N
Puc. 13 f(x) :ie 2

2z

JI71s1 HOPMAJILHO PO3MOALIEHOT BUMAAKOBOI BeanyrHu X 3 IapaMeTpamu
aio:

) ) Martemar. )
QyHKIISA pO3NOALLY , Hucniepcis
CITOZ1BaHHS

. (= a)2
e 20 dt_% d)(x_aj M(X)=a | D(X)=0c"

(o}

F(x)=

1
o2z =,

ImoBipHicTs monaganns B inTeppan (C,d) mHopmansHO posmomineHoi

BUIIAJKOBOI BEIMYMHE X BHU3HAYAIOTH 32 QOPMYJIOIO:

P(c< X <d)= cp(d aj @(ﬂj, (38)

o3 o
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t2

x _U
ne ®(x)=-—-—[e 2dt - nopmosana (cramnaprua) ¢ymxuis Jlaraca

Jon

(3HavenHs QyHKuii que. B gox. 1, Bpaxoyroun D(—X) =—-D(x); D(0)=0;
D(+00) =0,5).

IMOBIpHICTB MOMAaaHHI HOPMAJILHO PO3IMOIIICHOI BUITAIKOBOI BETHINHU
B IHTEpBaJ, CHMETPUYHUN BITHOCHO MAaTEMaTUYHOTO CIIOAiBaHHS, BU3HAYAIOTh
3a (hopmyIioro:

P X —aks)=2af 2 (39)
e)

3 niei popmym orpumyemo P(| X —a |< 36) = 2d0(3) =0,9973.
3BiJICM BUIUIMBAE HMPAGUIO MPLOX Ciema:. SKIIO BHUIAJKOBA BEIMYHHA
PO3MOIJIEeHa HOPMAJIBHO, TO TPAKTUYHO AOCTOBIPHO, 110 a0COTIOTHA BEIUYMHA
il BIAXWJICHHS BiJ] MaTeMaTHYHOTO CIIOJIBaHHS € HE OUIBIIOI 3a MOTPOEHE
CepeHE KBaAPATUIHE BITXMIICHHS.

IMOBipHICTE TOTO, IO aOCOJIOTHA BEJIWYMHA BIAXWICHHS IEPEBUIIHUTH
MOTPOEHE CEPETHE KBAIPATHUUHE BiIXHWICHHS, € TyKE MaJIOl0, & CaMe CTAaHOBHTH
0,0027, mo, 3Ba)Karouu Ha MPHUHIIUI HEMOXXJIMBOCTI MaJIOWMOBIPHHUX TIOJIH,
MOJKHA BB)KATH MPAKTUIHO HEMOXKIUBUMHU [2].

HopmanibHuii 3aKOH IIMPOKO 3aCTOCOBYIOTh Ha TMpakTHIl. 3a Horo
JIOTIOMOTOI0  OMHCYIOTh MOXMOKH BHUMIPIOBAHHS PI3HUX (DI3SUYHUX BEJIUYUH,

JHIAHI pO3MIpH, Macy 1 6arato mapameTpiB JeTajiell 32 MaCOBOr0 BUPOOHMIITBA.

Hpuxnax 3.9. BusHauutu MMOBIPHICTh MOMNAJaHHS B 3aIaHUN 1HTEpBaJ
(10; 18) HOpManbHO PO3MOIIICHOI BHMITAJKOBOI BEIMYMHH, SKIO BigoMe il
MaTeMaTH4He CIOAiIBaHHA & = 8 i cepenHe KBaJpaTUUHE BiaXujieHHs o = 0.

Po3B’si30k. Jlyis OOYHMCIIEHHS IIyKaHOT WMOBIPHOCTI CKOPHUCTAEMOCS
dbopmyitoro (38):

18-8) _(10-8

P(10< X <18) =@ D = O(1,67) - D(0,34) =

=0,45254-0,13307=0,31947.
3unauenns Qpynkuii Jlamaca @ (X) 3Haxoaumo 3a Tabaunero (noa. 1).

Ipukaag 3.10. IToxuOka cnocrepexkedb X B OOYMCIECHHI JOBKHHH
JeTa’mi PO3NOiIEHa HOPMAalbHO 3 ImapameTpaMu a=5 MM i 6=4 wmm.
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Buznauutu MIMOBIPHICTH TOTO, 10 3HAYEHHS JIOBXKUHM JIETANl BIIXUIUTHCS Bif

JIcHOTO OUThII HIXK HA 10 MM.

Pos’ssok. P(| X [>10)=1-P(| X |<10). Ockinbku Bunamxosa

BeaMYMHA X Mae HOpMaJIbHHI PO3IOJILI, TO

P( X |<10) = P(~10< X <10) = @(104‘ 5j_q>(—10—5j _

4
= d(1,25)+ D(3,75) = 0,39435+0,49989 = 0,8942.
3pincu P(X >10)=1-0,8942~0,1058.

Mpuxnag 3.11. Cepennst kBaapaTHUHa MOXHOKa BUCOTOMIpa CTAHOBHUTH
15 M. SIkor0 € HMOBIPHICTH TOTO, IO JIITAaK BIIXUJIUTHCS Bl PO3PAXyHKOBOI
BHUCOTH He OuTbII Hik Ha 20 M?

Po3p’s130k. Hexait Bunaakosa Beamuna X (M) — moxubKa BHCOTOMIpA.
Bigomo, mo noxuOKM BHUMIPIOBAaHb MIJISTalOTh HOPMAJIbHOMY 3aKOHY
posnoziny 3 mapamerpamu d =0 mi =15 m.

3a YMOBOIO MOTPiOHO BU3HAYUTHU HMOBIPHICTh noAii
—20M < X <20 M. ImoBipHicTs i€ noxii BusHauaemo 3a Gopmysioro (38):

P(-20< X <20) = cp(igj - @(— igj = 2¢(1,33) =0,816.

IHoka3HnKoBHIl (€KCIIOHEHIIAJIbHMIA) 3AKOH PO3MOIITY

Posnozin  HMMOBIPHOCTEH HENEPEpBHOI BUMAAKOBOI BenuuuHd X
HA3UBACTECS MOKAZHUKOGUM 3 TIAPAMETPOM A, SKINO 1i IIBHICTH PO3MOMLTY

—AX
f(x):{ke . x>0,

Ma€ BUTIISIA.

0 X <0.
KopoTko Takuii posnozin nozuagarots X ~EXP(L).
Jlns BUIAAKOBOI BEJMYMHM X, HIO Ma€ MNOKAa3HMKOBUM DO3MOMINT 3

mapamMeTpoM A

DyHKITIS PO3MOALTY Maremar. coxiBaHHS Jucniepcis

1_ —AX 2 1
Fog=4t7¢ 7 x20, M (X) =1 D(X) =

0, x < 0. A A
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IMOBIpHICTh IONAJAHHSA BUIIAAKOBOI BEIMYMHHM X , PO3NOJIiNEHOI 3a

IOKa3HUKOBUM 3aKOHOM, B Oyib-skmii inrepsan (a,D):

Pla<X <b)=e# _g#, (40)

[Toka3HMKOBHI PO3MOJII IIMPOKO 3aCTOCOBYIOTH B TEOpii HaAIHMHOCTI
TEXHIYHOTO OOJaJHAHHS IS XapaKTEPUCTUKH TEPMiHY O€3BIIMOBHOI POOOTH
CIIEMEHTIB Ta TPHUCTPOiB, B TeOpii MacoBOro OOCITYyroBYBaHHS IS
XapaKTEPUCTUKN HOTO TPUBAIOCTI.

Hexaii T — tpuBamicts 0€3BiAMOBHOI POOOTH MAEAKOrO €IEMEHTA.
ImoBipHicTh BinmoBu enementa 3a yac t cramosuts F(t) = P(T <t). Orxe,
HMOBIpHICTh 0€3BITMOBHOT poOOTH eJleMeHTa 3a Takui camuii yac { mopiBHIOE
R(t)=P(T >t) = P(T >t) =1-P(T <t)=1—-F(t). ®ysxuio  R(t)
HA3UBAIOTh PYHKUIEIO HAOTUHOCHI.

BunaskoBa BeIMYMHA | YacTO Ma€ MOKA3HUKOBUM PO3MOIin, (YyHKIIis

PO3IOILTY SIKOT F(t) —]1-e™, 3Bijgcu 11 QyHKIS HATIMHOCTI Ma€ BUTIISA

At . . )
R(t)=1-F(t)=e ™. Ilpu npomy napamerp A € inmencusnicmio iomos
IIbOTO €JIEMEHTa, TOOTO CepeaHs KUIbKICTh BIIMOB 32 OJIMHMITIO Yacy.

Mpuxkaan 3.12. BunagkoBa BelnM4nHA T — gac 6e3BimIMOBHOT pobotu
pajioaMIid, Ma€e TOKa3HUKOBUH po3noii. Tpeba BUBHAUNTH WMOBIPHICTD TOTO,
o Jjamna Oyjae mpaioBaTd He MeHml HDK 800 roauH, SIKIIO CepeaHidl dvac
pob6otu nammu 400 roauH.

Posp’sizok. 3a ymosoro 3amaui M (T)=400. Ockinbku Bumaaxosa

1 .
BemmuuHa | Mae nokasHukosuii posmoain, o M (T)=—=400. 3sixcu
1 . :
A = ——. Illykana HMOBIpHIiCTH TOPiBHIOE
400
800

P(T >800)=1—P(T <800) =1- F(800) =1—(1—e “°)=¢? ~0,135.

IMpukaaa 3.13. Yac 6e3BIAMOBHOT POOOTH €lIeMEHTa PO3MOIIICHUN 3a
nokasunkosnm 3akonom T (t)=0,01e*™ (t>0), ne t — wac, rom

Busnaunti WMOBIPHICTH TOTO, IO €JIEMEHT TMpaloBaTUME Oe3BIIMOBHO
npotsaroM 100 rog.

Po3B’s130k. 3a ymoBoto inTeHcuBHicTh BimMoB A = 0,01. Cxopucraemocs
y

dopmynoro gpynxuii napiiinocri R(t) = e
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R(100) =e %% — o1 5 0,37.
IMOBipHICTH TOTO, HIO €JIEMEHT IMpalfoBaTUME OE3BIIMOBHO MPOTATOM
100 rox, nopiBHroe pudm3Ho 0,37.

3aBIaHHA AJI51 ayAUTOPHOI Ta CAMOCTITHOI po0oTH

1. ¥V maprii € 10% nHecTtanmapTHuUX neraneil. HaBmaHHS BiIOMparOTh
YOTUPHM JeTalli. 3aluliTh 3aKOH pO3MOIiNy BHUIAAKOBOI BeaM4uHH X —
KUTBKOCTI HECTaHIApTHHUX JEeTajedl cepel YOTUPhOX BimiOpaHux, MOOyIyuTe
rpadgix  Qynkuii posnominy, smaimite M (X), D(X) i iimosipHicTs
P(X <2).

2. I'panbuuii KyOMK MiJKUJAIOTH YOTHPU pas3u. Bumankosa Bemuunna X
— KUIBKICTh BHUITQJIIHb «IIECTIPKH». 3alUIIITh 3aKOH PO3IMOALTY BHITAJIKOBOI
semmunan X , QyHkuiro posnoxiny, suaiigite M (X), D(X) i iimMosipHicTs
P(X >1).

3. JlBa rpaipHi KyOHMKM OJHOYACHO IIJIKHIAIOTH JBa pas3d. 3allUIliTh
3aKOH PO3IOJiNY BUIIAAKOBOI BEIMYMHM X — KiIBKOCTI BHIAiHb HAPHOI
KUIBKOCTI OYOK Ha 000X rpanbHuX KyoOukax. [loOynyiite rpadik dyHkii
posnoiny, sHaiinite M (X), D(X) i iimosipricts P(X < 2).

4. Tlicma BIANOBIMI CTYJIEHTAa Ha TIMTAHHS €K3aMeHallliHoro OijeTa
€K3aMEHATOp CTaBHUTh CTYACHTY IOJATKOBI 3almuTaHHi. Bukiamad mepectae
CTABUTH JOJATKOBI 3alHUTaHHS, TUIBKH-HO CTYJCHT HE Ja€ BIAMOBIAI Ha
MOCTaBJICHE 3amuTaHHs. IMOBIpHICTh TOTO, IO CTYJEHT BIJIMOBICTh HAa JIOBUIbHE
J0JIaTKOBE 3amuTaHHs, qopiBHIOE 0,9. 3anumiTh 3aKOH PO3IMOALTY BUMIAJIKOBOI
BEIMYMHM X — KUIBKOCTI JOJATKOBUX 3allUTaHb, SKi IOCTABUTH BHKJIAAad
CTYJICHTY.

5. ImoBIpHICTH TIOMagaHHd OacKeTOOJBHOTO M’sya B KUIbLE
CIIOPTCMEHOM-TIOYaTKiBIeM JopiBHIoe 1/4. M’su KkumaroTh 70 MEpIIOTo
BIIy4YEHHS, aJie¢ JO3BOJICHO HE OUIBIN K JIB1 cripoOu. BuszHauTe psa po3moairy
BUIIAJKOBOI BEIMYMHH X — KimbkocTi mpomaxis. IToOymyiite rpadik (yHkmii
posmoxiny, suaiigite M (X) i D(X).

6. IMOBIpHICTH moOmNagaHHs B MimeHb CTaHOBUTH (0,6 3a KOXHOTO
noctpury. Crpuibba BeAEThCA MOOJMHOKUMH MOCTPUIAMH 10 MEPIIOro
BIIyYCHHSI, TIOKK HE OyJie BUKOpHCTaHWMI Ooe€3amac. BusHaute psm po3moairy
BUITAJIKOBOI BEMMYMHU X — KIJTBKOCTI BUKOHAHHX MOCTPUTIB, SAKIIO Oo€3amac
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MicTUTh Tpu oaunmIi. [To6yayiite rpadik GpyHkuii posnoxiny, suaigite M (X)
i D(X).

7. IMOBIpHICTh BUXOY 3 JIaay MpUJIaAy i 4ac BUMPOOYBAHHS CTAHOBUTH
p =0,0004 . Bunpo6ysano 10 000 mpuiazis, 1Mo MpamioTh HE3aIEKHO OIUH

Bi oHOrO. 3anMmIiTe 3aKkoH IlyaccoHa po3mOIily BHIAJKOBOI BEIUYUHA X —
KiJTbKOCTI PHIIAIiB, Mo BUAILIHM 3 maxy. 3naigite P(1< X <2).

8. Y Gank nagiiuo 4 000 makeTiB TpoIIOBUX 3HAKIB. IMOBIPHICTH TOTO,
[0 MaKeT MICTUTh HEJOCTATHIO YM HAJIMIPHY KUIBKICTh TPOIIOBHX 3HAKIB
nopisaioe 0,0001. Busnaure: a) IMOBIpHICTH TOTO, IO ITiJ Yac MEPEBIpKU Oye
BUSIBJICHHUI X04a O OJJMH MOMMJIKOBO YKOMIUIEKTOBAaHUM MakeT; 0) WMOBIPHICTD
TOro, Oyae He OUIbII SK TPU IMOMUIKOBO YKOMIUIEKTOBAHMX ITAKETH; B)
MaTeMaTU4YHE CIO/IIBaHHS 1 JTUCTIEPCIIO KUIBKOCTI MTOMUJIKOBO
YKOMITJIEKTOBAHUX TTAKETIB.

9. Hns momynsipu3aliii cBo€i MpOAYKIil HA PUHKY ¢ipMa PO3KIaaae 1Mo
NOIITOBUX CKPHHBbKAxX pekJiaMHIl JHCTIBKU. [lomepeaniit nocBig podotu dipmu
CBITYUTH, IO MPUOIU3HO B ofgHOMY BuNaAKy 3 2 000 HagxoauTh 3aMOBJICHHS.
Busnaute HMOBIpHICTH TOrO, mO B pasi poskmaganas 10 000 pexmamHHX
JUCTIBOK HaJiije xo4a O OJHE 3aMOBJICHHS, CEPEHIO KUIBKICTh 1 JUCIEPCIIO
3aMOBJICHb.

10. B Gropo oOcCiIyroByBaHHS 3a OJJHY XBHJIUHY B CEpEIHBOMY MOCTYIAE
JIBa 3aMOBJICHHS. 3HAUAITH UMOBIPHICTH TOTO, 1110 32 YOTUPHU XBWIMHU Halije:
a) TpU 3aMOBJIEHHS; O) MEHIIIE TPHhOX 3aMOBJIEHb, B) HE MEHIIE TPbOX
3aMOBIICHb; T') HE HaJIHJIe )KOTHOTO 3aMOBJIeHHS. [10TiK 3aMOBJICHb BBAKAETHCS
HANIPOCTILLINM.

11. Cepenne uncio MOMUIKOBUX 3’ €/THaHh a0OHEHTA 3a MICSAIb JOPIBHIOE
BiCiM. 3HaWIITh UMOBIPHICTH TOTO, 110 TAaKUX 3'€JHAHb 3a MICSIb Oyjae OuIbIIe
qoTUpboX. [I0TIK MOMUIIKOBUX 3’ €THAHD BBAXKAETHCS HAUTIPOCTIIINM.

12. BumagkoBa BenuuumHa X PIBHOMIPHO pO3MOiI€HA Ha BiapisKy
[-1;2]. Cknanite rpadiku QyHKUil po3momiay Ta IMILHOCTI PO3MOALTY
BUMakoBoi Bennunan X 1 3Haiaite imosipricts P(1< X <5), matematnune
cioxisanns M (X)) i quenepcito D(X).

13. ABTOOYCH J€SIKOrO MapHIpyTy PyXalThCs CTPOTO 3a PO3KIAIOM 3

iHTepBajgoMm 10 xBuiamH. Bu3HauTe WMOBIPHICTH TOTO, IO MACAXKHP, SKUH
N1IIAIIOB 10 3yNUHKH, OyJle YeKaTh Ha aBTOOYC MEHII HiXk CIM XBUJIMH.
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14. Ilina moAUIKK KX BUMiproBasibHOro mpwiany — 0,2. TlokazaHHs
npuiaay OKPYTIIOIOThH 10 HAHOIMKUOTO IIJ0r0 MoAuTy. BuzHaure MMOBIpHICTh
TOTO, 110 T1JT Yac BUMIpIOBaHHA Oyjie rmoMuiika a) meHma 3a 0,04; 6) OiibIa 3a
0,05.

15. 3amaHO HOPMAlLHO pO3MOIiIEHY BUIAAKOBY BEIUYMHY X 3
napaMeTpamu 8, G.BusHauTe MIIBHICTH PO3NOALTY BUIIAAKOBOI BEMHUMHE X

1 [ToGynyiite ii rpadik. BusHaute MMOBIpHICTH TOTO, IO BUIMAJAKOBA BEIUYHUHA
X nabyne 3Hauenns 3 inrepsany (Xg,X,).

a)a=10, o=1; X, =9, X, =12;

6)a=11 =2, x, =10, x, =13;

B)a=12, 6=3, X, =6, X, =15.

16. Cepennst kBagpaTH4HA MOXUOKA BICOTOMipa CTAaHOBHUTH 15 M. SKoto €
HMOBIPHICTH TOTO, IO JITaK BIIXWJIUTHCS Bl PO3PaXyHKOBOi BUCOTH HE O1JIBII
HiX Ha 20 M?

17. Buwmiptoroth jgiamerp Jneraigi 0e3 CHUCTEeMAaTHUYHUX IOXHOOK.
BunagkoBi moxubku X INAISraloTh HOPMAIbHOMY 3aKOHY PO3HOALTY 3
D(X) =100 mm. 3naiiaite P(| X [<15).

18. Bunagkosa BenuurHa X Mae HOPMAaIbLHHI PO3IOIIN 3 MapaMeTpaMu
a =16 i o =1. Busnaure iMOBIpHiCTH TOTO, IO MiJ YaC TPHOX BUIIPOOYBAHHb
I BUMAJKOBAa BEJIMYMHA TPUHANMHI OJUH pa3 Halyne 3Ha4YeHb 3 IHTEPBAIY
(15; 2).

19. KopobGku 3 nucTiBKAaMH TMaKylOTh aBTOMAaTHYHO, iXHS Maca
pO3MOiJIcHA 3a HOPMAJIbHMUM 3aKOHOM 13 cepeadiM 3HadeHHsM 1,06 kr.
BusHauTe craHgapTHe BIAXUIIEHHS O, KO0 5% KOpOOOK MaroTh Macy, MEHIIY
3a 1 kr.

20. CTaHOK-aBTOMAT BUTOTOBIISAC BAIUKM, KOHTPOIIOKYHM X miameTp X .
BBaxkaroud, [0 BHUIIJKOBA BEJIMYMHA X  PO3MOIiIEHA HOPMAILHO 3
mapamerpamu  a =10 mM, =01 wmwm, smaiigite inTepBan, B sKoMmy 3
imoBipHicTIO 0,9973 OyayTh 3HAXOAUTHCS laMETPU BUTOTOBJICHUX BAJIMKIB.

21. Bunankosa BenmumHa — X ~EXP(A =2). Busnaure imosipHOCTI

P(X>1), P(X<2), P(X>-1), P(X=3) i P{l<X<3),
MaTeMaTUYHE CIOJIIBaHHS 1 IUCTIEPCIIO ITI€T BUTIAKOBOT BETUYHHH.

22. BcTaHOBJEHO, II0 Yac PEMOHTY TeJieBi3opa € BHUIIAJIKOBOIO
BEIMYMHOI X , PO3IOALIEHOK 3a MOKA3HMKOBUM PO3NOAIIOM. BusHauuTtu
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HMOBIPHICTh TOTO, III0 HA PEMOHT TeJeBi30pa MOTPIOHO He MeHI Hik 20 HIB,
SKIIO CEepeqHI dYac PEeMOHTY TeJeBi3opa CTaHOBUTH 15 nHiB. Busnaurte
IIIIBHICT  WMOBIPHOCTI, (YHKIIIO pO3MOAUTY 1 CepelHE KBaJApaTHYHE
BiIXMJICHHS BUIIAAKOBOI BenuuuHu X .

23. 3BuyaiiHa Hapajaa TpuBae roaunHy. Llporo pa3y 3acimaHHs 3a TOAUHY
HE 3aKiHUMI0CcA. SIKO0 € HMOBIPHICTH TOTO, 10 BOHO 3aKIHUUTHCS B HAWOIIKY1
15 xB? TpuBanicTh Hapaau PO3MOiJICHA 32 TOKA3HUKOBUM PO3IOI1IOM.

24. Yac, mnoTpiOHHMI [Is1 YKIQJAaHHA JOTOBOPY, € BHUIAJKOBOIO
BEJIMYMHOIO, PO3MOAUICHOI0 3a TOKa3HUKOBUM 3aKOHOM 3 IapamMeTpoM

JIOTOBOPA .
A=0,4"————"—. BusHauTe MMOBIpHICTb TOro, IO YKJI4JaHHSI IOTOBOPY
Irond

TpUBATUME MEHII HIXK CIM TOAMH. 3HAWUITh CEPEIHIN Yac yKJIaJaHHs 10TOBOPY.

3.5. I'pann4Hi TeopemMu

3a [esIKuX YMOB IMOBEIIHKA CYMH BEJMKOI KUIBKOCTI BHITaJIKOBUX
BEJIMYMH BTpaya€ BUIAJKOBHM XapakTtep 1 crae 3akoHoMipHOIO. Lli ymoBu
3a3HAYE€HO B TeOpeMax, sIKi MalOTh CIUJIbHY Ha3BY — 3AKOH 6€/IUKUX YUCEL.

Ilepmia HepiBHOCTH, YeOnmeBa. /{711 MOBUIBHOI BUIIAIKOBOI BEIIMYMHHU
X >0, sxa Mae CKiHYEHHE MaTEMATHYHE CIIOAiBaHHS, Ta I OyIb-AKOIr0 YUCiIa
o > 0 crpaBeIMBOIO € HEPIBHICTS:

M(X)

P(X2a)<—"2 (41)

OckUIbKHM cCyMa MMOBIPHOCTEN MPOTUIICKHUX MOI1M IOPIBHIOE OJTMHUIII,
P(X>a)+P(X <a) =1,
TO, KpIM OIIHKH (4 1), 3aCTOCOBYIOTH TAKOXK OILIIHKY

M (X)

P(X <o) 21— (42)

Jlpyra uepiBHocth YeOmmesa. SIxkmo Bumagkosa BenuuumHa X Mae
CKiHYEHHI MaTeMaTWYHe CIOJiBaHHS Ta JUCIEPCiio, TO JuIsi goBiasHOro & >0
CIIPaBEIJIUBOIO € HEPIBHICTD:

P(lX—M(X)l<8)Zl—D(z() (43)

D(X)

aco P((X -M(X)[pe)< 2/ (44)
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Teopema BepnyJiii. Hexaii iiMmoBipHicTh mosBu noaii A B koxkHOMY 3 N
HE3aJIe)KHUX IOBTOPHUX BUIPOOYBaHb JOPIBHIOE [, a KiUIBKICT MOSIB 1moaii A

(4acrora nozxii) B N BunpoOyBaHHsx gopisHioe M. Toxi aus 6yas-saxoro € >0
CIIPaBEIJTUBOIO € HEPIBHICTh

P(m—p

n n

Sstl—pC; (g=1-p), (49)
e

.. . m
sKa px N —> 00 NepexXoauTh y TpaHuuHy piBHicTh |iM P( ——p< 8) =1.
N—0o0 n
Teopema YeGnmmena. Hexaii X, X,,..., X, ,... — MOCIiIOBHICTH

MONAPHO HE3aNEKHUX BUIAJAKOBUX BEJIUYMH, AKi 3aJ0BOIBHAIOTH yMOBaM
M(X;)=a, D(X;)<C, i=12... Tomi mma Oymp-sxoro €>0

CIIPaBEIJIUBOIO € HEPIBHICTh

n n
p| ZiaXi_Ziad 21—C2, (46)
N no ne
AKa pu N —> 00 MEpeXOaUTh y TPaHUYHY PiBHICTh
n n

. ¢ L a
limp| ==L 28 <g|=1. (47)
n—oo n n

Hacainok. Sxmo X, X,,..., X,... — TOCIIIOBHICTb TOMNAPHO

HE3aJdeKHUX BHUIIQAKOBUX BEJIMYMH, SKI MamOTh OJHAKOBI MaTe€MaTHYHI
comiarus M (X;)=a i D(X;)<C, i=12,.., 10 nepipuicte (46) i
rpanuist (47) HaOynyTh BUTIISIAY:

P X1+X2+"'+Xn_agg Zl—CZ,

n Ne
IimP(X1+X2+"'+X”—a £sj:1.
n—o0 n

Hexait X, , X — BunmankoBi Benmuuuny 3 Qpynkuismu posnoniny F,(X) i
F(X) Binnosimmo. Kaxyts, mo X, craéko 3b6izacmvca no X abo, mo Te
came, Fn (X) C/1a0Ko 30icacmubca 10 F(X), SKIIO JJI TOBUIBHOI HETEpEepBHOL

oomexenoi ¢pyukuii J : R —> R,
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lim g(4dF, (x) = [g()dF(x).

KinacnyHa meHTpajJbHa rpaHumvyHa Teopema [2;5]. Hexaii

X1 Xy, Xjyeee  — TIOCHIIOBHICT HE3aNEKHHUX OJHAKOBO PO3MOIUICHUX
BUITQJIKOBUX BEJIIMYMH, $KI MalOTh CKIHYEHHE MaTeMaTU4YHE CIO/IBaHHS

M(X)=a i  mucmepciro, D(X,)=0%, i=12... a

S, =X+ X, +...+X,,n=1. Toni uenrpoBana Ta HOPMOBaHa CyMa

n

SX-XM(X)

%D(xo

posnozinenoi sunankosoi Besmanan N (0,1) mpu N — oo,

cnabKo 30IraeThCsl 10 CTAaHAAPTHOI HOPMAIbHO

3okpema, 11 VX € R cipasenmBa 301KHICTD (I)yHKLIifI p03n0)1iny

IimP na

S,-ma_ ) L1
e )T an ]

3ayBaxennsi. HepopmanbHo kakyuu, KilacuyHa LEHTpajibHa T'paHUYHA

—t /2
dt = —+ (Dx

TeopeMa CTBEPIXKYye, MO cymMa NN HE3AISKHHUX OJIHAKOBO PO3MOAUICHUX

BHUITAAKOBHUX BCJIIMYHH Sn Mae pOBHOI[iJ'I, ONM3BKUH A0 HOPMAJbHOI'O

N (an,o’n).

3HaYeHHS LBOTO PE3yIbTATy € TEOPETHUYHOK OCHOBOKO 3aCTOCYBaHHS
HOPMAJBHOTO PO3MOJUTY JUIS pO3B’SA3aHHA 0OaraThOX NPAKTHYHUX 3aj]ad.
3aBX/u, KOJIM MOKHA BBaXKaTH, L0 BUIAJKOBA BEJIMYMHA € CYMOIO BEJIHUKOI
KUTBKOCTI B3a€MHO HE3aJIe)KHUX BUIAJAKOBHUX BEITUYHH, BILUTUB KOXKHOI 3 SIKUX Ha
BCIO CyMYy JIOCUTh MaJIUid, TO 11 PO3MOJALT MaJIO BIJIPI3HIIETHCS BiJl HOPMAJILHOTO.
Takumu OyIyThb, HAaNpUKIAA, TOMWIKH BHMIPIOBaHb Y BHMIPIOBAJIBHUX
npuiiafax, MBUAKOCTI pyXy MOJIEKYJ ra3y, BHACIIOK HEOJHOPA30BUX 31TKHEHb
3 CyCiIHIMH MOJIEKYJIaMH TOIIIO.

Mpuxnan 3.14. B cepeauboMy Ha OyniBHUITBI BUTpadatroTh 1 000 11 Bogu
3a JIeHb, & CEepeIHE KBAJAPATHUYHE BIAXWICHHA IIi€l BUMAJAKOBOI BEIMYMHH HE
nepesunrye 200 1. TpebGa BuU3HAUWMTH: a) OIIHKY TOTO, IO BUTPATH BOAHU B
NOBUIbHUN BHOpaHuil neHb He nepeBumiath 2 000 1; 6) OIiHKY WMOBIPHOCTI
TOT0, 110 BUTpaTH BoAM OyyTh B Mexkax Big 500 mo 1 500 .
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Po3p’s130k. a) Hexaili BumajkoBa BeIMYMHA X — BUTpPAaTH BOJM Ha

oymiBaunTei  (1). 3a ymosoro M (X)=1000. 3acrocoByroun mepury

HepiBHICTh UeOumiera (42), orpuMaeMo:

P(X <2000)>1- 1990 _

2000
6) 3a ymosomw 3amaui o(X) =200, romy D(X)=40000. 3acrocoByroun

Ipyry HepiBHicTh Yebuiera (43), orpuMaeMo:

P(500 < X <1500) = P(~500< X —1000< 500) = P(| X —1000}< 500) >

>1- 20999 _gg4.
250000

Mpukaax 3.15. {1 BU3HAYEHHS CEPEAHBOI TPHUBAJIOCTI TOPIHHS

0,5.

eJIEKTPUYHUX Jiamn B napTii 3 300 olHaKOBUX SAMIUKIB OyJI0 B35STO HAa BUOIp MO
OJHIA JIamMml 3 KOXHOTO siuka. OILIHIT IMOBIPHICTH TOTO, LIO CEPEIHS
TPUBAJICTh TOpiHHA BiMiOpanux 300 naMm BIAPI3HATUMETHCS BiJl CEPEAHBOI
TPUBAJIOCTI TOPIHHA JaMmI B YCii mapTii He OUIbllIe HiXK Ha I'SITh TOJUH (3a
aOCOJIIOTHOIO  BEJIMYMHOIO), SIKIIO BIIOMO, WO CEPEeIHE KBaJApaTUYHE
BIJIXWJICHHS TPUBAJIOCTI TOPIHHS JaMIl B KO)KHOMY SIIIUKY MEHIIIE BICIM T'OJUH.

Po3p’sn30ok. Hexall BumagkoBa BenanumHa X — TPUBAIICTH TOPIHHS

. . 2
JIaMIM, B3STOI 3 1-Toro smmka. 3a ymosoto mucnepcis D(X;) <8 =64 rox.
Cepenns TPUBAJICTh TOpIHHA B1J11I0paHuXx JIaMII CTaHOBHTh

(X1 + X5 +...4+ X300) /300, a cepenns TpupamicTe ToOpiHHS Jamm B yciii
maprii — (M (X{)+M(X5)+.... +M(X350))/300 Toni #imosipuicTs
IIyKaHoi moJii 3a Teopemoro Yebuiena:

P( X1+t X0 M(Xg)+...+ M (X300)

300 300 |
T00TO HE MeHIe, Hix 0,9915.

S5)Zl—64

300-5°

~0,9915

Mpukaaxg 3.16. Ckinbku Tpeba BHUKOHATH BUMIpPIOBaHb (Pi3UUHOI
BEITMYMHH, 00 3 WMOBIpHICTIO, HE MeHIow 3a 0,9, rapaHTyBaTH BiIXHWJICHHS
(3a MoayneM) cepeaHbOro apu(pMETHUYHOIO IMX BUMIPIOBaHb BiJ ICTUHHOIO
3HaueHHa (i3uyHOi BenuuuHu, MmeHme Bix 0,057 Bimomo, mo B KOXHOMY
BUMIpIOBaHH1 qucnepcis He nepesuiye 0,2.
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Po3B’s130K. OCKilIbKM BUMIpIOBaHHSI BUKOHYIOTHCS HE3AIEKHO OIHE Bis
OJTHOTO, TO pe3yibTaT — HE3AJICKHI BUIMAJAKOBI BEITWYMHH, IUCIEPCIi SKUX
oomexeni cranoro C =0,2. 3actocyemo Teopemy Yebuiuesa.

_anxi _Zn:ai C
== <005({>1-—,2>09;
n n ne

1—0’222 9: O’2£0,1; 0,0025n>2; n2>
n-(0,05) 0,0025n 0,0025

Orxe, N >800, t106T0 mnorpibHO BHMKOHaTM He MeHm sk 800

=3800.

BUMIPIOBaHb.

Mpuxnag 3.17. Busnauutu #MoBipHICTE TOro, mo TpuBamicte 100
BUPOOHUYUX OTepalliii BUSBUTHCS B MEKax BiJl 77 10 82 XB, AKIIO cCepeaHiil yac
onHi€i oneparrii 47,4 ¢, a cepeHe KBaapaTudHe BiaxuieHHs — 4,9 c.

Po3B’s130k. [lo3Haunmo sk X; BHIIQJKOBY BEIMYHHY, PIBHY TPHBAJIOCTI
| -i BupoOHMuOi omepanii, 1 =1,2,...,100. 3a ymosoro a =M (X;)=474 ¢,
o =0(X;)=4,9 c. lo3naunmo BumankoBy BenmuuHy X — TpHBamicTs 100
BupOOHMumX onepariid, tomi X = X;+ X, +...4+ X,5. 3a ymosoro X; —
He3aJIeKH]1 ¥ 0JJTHAKOBO PO3IOIiJICH] BUNAAKOBI BeaTUIUHU. OCKIJIBKH KUIBKICTh
BUNIPOOYBaHb JIOCUTh BEJIMKA, TO MOYKHAa BBaXaTH, IO YMOB IIEHTPAIbHOI
IPaHUYHOI TeopeMu HoTpuMaHo Ta X Mae HopManbuuil posnoain N (an, Gzn)
3 MaTEeMAaTHYHUM CITOIBaHHSIM

M(X)=an=100-47,7=4740
Ta CepeIHIM KBAIPATUUHUM BIIXUJICHHSIM
o(X)=-/n-c=-/100-4,9=49.
3a ¢opmynoro (38) momamaHHsS HOPMAJIbHO PO3MOJUICHOI BUITAJIKOBOT

BCINYHWHH B iHTepBaJ'I MaeEMO

P(77-60< X <82-60) = P(4620< X <4920) =

_ @(4920‘474())— ®(4620-4740j: D(3.673)— D(2,449)
49 49

= ®(3,673)+ D(2,449) = 0,4998 + 0,4857 = 0,9855.
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MNpuxaag 3.18. Hesanexui sumagkosi X, X,,..., X;q, BEIHYHHH

posnogineHi pisHoMmipHo Ha Biapisky [0;1]. 3maiitu iimoBipHicTs TOTO, MIO
100

P(55< Y X, <70).
i=1

Po3B’si30k. 3a ymoOBOIO X; — HE3aIeKHI OIHOTHITHI PiBHOMIPHO

po3noiieni BHIIQ IKOBI BEJIMYUHHU, a=M(X;)=1/2;
1-0)* 1 1

o’ =D(X;)= (1-0) ="; 0= , TOMY 3a IIEHTPAILHOI0 TPAHUYHOIO

12 2 2./3

n
TEOPEMOIO 33 [IOCTaTHRO Benukoro N BumagkoBa BemmumHa X = ), X; Mmae
i=1

HOpPMAaJIbHUI pOBHOI[iJI 3 HapaMeTpaMI/I M(X)=na=100-0,5=50,

o(X)=c--/n= xﬁ x/i— ZxT I 3a ¢popmynoo (38) nonamaHHs

HOPMAJIBHO pO31'IOI[1J'I€H01 BUIIAKOBOI BEJIMYMHHU B iHTepBaﬂ MaeEMO

P(55< X <70) = P(4620< X < 4920) =

A

= D(4-/3) - D(-/3) = D(6,93) - cp(1 73)~0,5— 0,4582 —0,0418.

3aBaaHHA /1M1 AyIMTOPHOI Ta CAMOCTIMHOI pO00TH

1. BukopuctoByroun HepiBHICTH UeOwureBa, OIiHITH IMOBIPHICTH TOTO,
mo | X =M (X) 0,2, axmo D(X) =0,004.

2. SIxke 3HaYeHHs MOBMHHA MaTW BEMMYMHA € B HepiBHOCTI YeOuiiena,
mo6 P(| X —alk€) 0,99, axmo sinomo, mo D(X) =47

3. 1o cBITIOBOI Mepexi napanenbHo mia’eaqnano 20 jmammn. IMOBIpHICTB
TOro, 1O 3a 4ac | jamma Oyxae BBiMKHeHa, fopisHioc 0,8. BukopucToByroun
HepiBHICTh YeOwuileBa, OLIHITH IMOBIPHICTH TOTO, HIO a0COJNIOTHA BETWYMHA
pI3HMIII MDK KUIBKICTIO BBIMKHEHHX JIaMIT 1 CEpPEAHBOIO  KITBKICTIO
(MaTeMaTMYHUM CIIOAIBAaHHSAM) YBIMKHEHHX JIaMI 3a 4ac | BHUSBHUTHCS: a)
MEHIIIO0, HIK TpH; 0) HE MEHIIIO0, HIK TPH.

4. IMOBIpHICTh TOSIBM TOJII B KOXKHOMY BHIIPOOYyBaHHiI nopiBHIo€e 1/5.
BuxopucroBytoun HepiBHICT, YeOuieBa, OIIHITH I1IMOBIPHICTh TOTO, IIIO
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KinbKicTh X TOSB MOIl 3HAXOAUTHCS B Mexkax Bim 150 mo 250, axmio OyayTh
BukoHaHi 900 BUNIpOOyBaHb.

5. 3 sKOW WMOBIPHICTIO cepelHe apu(MeTUYHE BUMIPIOBAaHb JESAKOi
BEJTUYMHU € BiJATOBIIHUM ICTUHHOMY 3HAYCHHIO IT1€1 BETUYNHH, SKII0O BUKOHAHO
500 BumiproBaHb 3 To4HIcTIO 0,1 1 IpU IbOMY AMCHEPCii BUMAJAKOBUX BEIWYUH
pe3yNbTaTiB BUMIPIOBaHb HE MEepeBUIYIOTH 0,3.

6. Ckinbku Tpeba BUKOHATH BUMIPIOBaHb JiaMeTpa JeTaji, o0 cepeaHe
apu(MeTnyHe KX BUMIPIOBaHb BIAPI3HIOCH Bl ICTHHHOTO PO3MIipy JAiamMeTpa
neraii He Outbn Hik Ha 0,05 3 HamgikHIicTIO 90%, SKIIO aUcTiepcli BUMIAIKOBUX
BENTUYMH (pe3yIbTaTiB BUMIPIOBAaHb) HE TIEPEBUIITYIOTH (0,27

7. Bunagkosa BenuurHa X — cepende apupmerrnune 10 000 He3anexHux
BUITAJIKOBUX BEJIUYHMH, IO MiAJIATAalOTh OJHOMY 1 TOMY CaMOMy 3aKOHY
PO3MO/ILTY, CEpETHE KBaIpaTUIHE BIXUIICHHS KOKHOI 3 HUX JOPIBHIOE 2. SIKOTO
MaKCHMAJILHOTO BiIXWMJIEHHS BEJIMYMHU X Bix ii MaTeMaTM4YHOrO CIIOXiBAHHS
MO>KHa CriojiiBatucs 3 iMoBipHicTiO 0,95337

8. Bumamkosi Bemmummm X, 1=1,2,..,300 matots maremaTnume

comiaruss M (X;)=1/3 1 gmcmepcio D(X,)=2/9. Busnaure

300
HMOBIPHICT TOTO, IO BUIAIKOBA BEIMYMHA X = ) X, 3HAXOMUTBCS B MEKax

i=1
85< X <115.

9. Benmmuuna S — cyma 100 ymcen, KOXKHE 3 AKMX 3TeHEPOBAHE JATIUKOM
BUIMAJAKOBHX uHrcell. JlaTuynk BUae BUNIAIKOBI YMCIa, pPIBHOMIPHO PO3IOAICH] B
inteppani [0;1]. BusHauTe iiMOBipHiCTH TOrO, IO BMNANKOBA BEIMYMHA O

3HaxoauThes B Mexkax 453<S <54,7.
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3aBaaHHA 10 BapiaHTIB KOHTPOJbHOI PO00TH

1. Po3p’s3at 3amadi, BHKOPUCTOBYIOUM KJIACHYHE O3HAYCHHSI
WMOBIPHOCTI BUTIAIKOBOI TO/II].

2. Po3m’sa3aTtu 3amadi, BUKOPHCTOBYIOYH OIepallii Haj BUIMAIKOBUMH
MO/TISIMU.

3. Pos3p’s3atm 3amadi, BHKOPUCTOBYIOUHM TEOMETPUYHE O3HAYCHHSI
HMOBIPHOCTI.

4. Po3B’s13aTu 3a7a4i, 3aCTOCOBYIOUH (hOpMYJTy IMOBHOI HWMOBIPHOCTI a0o
dbopmyny baiieca.

5. Pos3p’s3aTu 3a7adi MpO HE3aIEKHI MOBTOPHI BUIPOOYBAHHS,
3acTocoByrouu opmynny beprysii abo HabmvkeH1 GopMyJu.

6. Po3B’s13aTu 3aa4i A1 JUCKPETHOT BUTIAJKOBOT BEJTUUHHH.

7. HenepepBHa BumaakoBa BeauuuHa X Mae Qynkuiro posmoxiny F(X).
Busnaure: 1) xoedinient a; 2) minbhicts posmoxiny f(X); 3) iimMosipHicTs
nomnaiaHHs BUNaakoBoi Benmmunan X B intepBai (X1, Xo) . [loOynyiire rpadiku

f(x) Ta F(X).

8. HenepepBHa BHMIaJKOBA BEIMYMHA X MiANOPAIKOBAHA 3aKOHY
posnoziny i3 minenictio f (X). Busmaure: 1) koedimienr D; 2) dynxuiro
posnogity F(X); 3) umcnosi xapaxrepuctuxkn M (X), D(X), o(X);
4) iMOBIpHICT MoNananHs Bunaakosoi emmunnan X B intepsain (Xq, X5).

9. Po3B’s3aTtm 3amadvi, 3acCTOCOBYIOUM OCHOBHI 3aKOHHM PO3MOILTY
BUIAJKOBUX BEJIUYMH.
10. Po3B’s3atu 3agayi, BUKOPUCTOBYIOUM TpAaHUYHI TEOPEMH Teopii

HMOBIPHOCTEH.
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BapianT 1

1. Ha 10 kaproukax HajgpyKoBaHl BCl HaTypaybHi uncia Big 1 go 10. 3
nux 10 kapTouyok HaBMaHHS BHUOUparOTh 1B (0e3 moBepHeHHs). Busznaute
WMOBIPHICTB TOTO, II0 HAa KOXKHIN 3 HUX BHUSIBJIATHCS YUCIIA, MEHIII 3a CiM.

2. IMOBIpHICTh BIyYEHHS CTPUIbLIEM B IepIly MilleHb gopiBHoe 0,7.
SKuio micns mepumoro MocTpiay 3adiKCOBAHO BIIYYEHHS, TO CTPLICIb ICTa€
paBO Ha OJMH TMOCTPUT MO 1HIIN MimeHi. IMOBIpHICT ypakeHHS 000X
MiteHen micinst ABox nmoctpiniB — 0,5. Buznaure WMOBIPHICTH BIIy4YEHHS B APYTY
MIIIIEHb.

3. JIBa unciia X Ta Y HaBMaHHS BUOWparoTh 3 Bingpiska [0; 1]. Busnaute

#iMOBipHicTh Toro, o X° + y2 <0,25.

4. Y BiIOIpKOBUX 3MaraHHsX OepyTh y4acTh TPOE CTYACHTIB 13 MEPIIOi
IpyIu, IBOE — 3 IPYroi, 1 M’ ATepo — 3 TPEThOi Ipynu. IMOBIpHICT MoNajgaHHs B
30ipHYy KOMaHIy YHIBEPCUTETY ISl CTYACHTIB IIUX IPYIl CTAHOBUTH BiJIOBITHO
0,7; 0,8 1 0,6. Slkor0 € MMOBIPHICTh TOTO, III0 HAaBMaHHS BUOpaHUU CTYJICHT
nonas B 301pHY KOMaH1y?

5. Busnaure iMOBIpHICTH TOTO, 110 3a 180 MmiAKugaHb rpajibHOTO KyOUKa
«urectipka» Bunaje 30 pasis.

6. JIluckpeTHy BUIAJKOBY BEJIMYHMHY 3a7aHO PSIIOM PO3MOJILITY:

X| 2 | X | X3 |55 3uaiinite Xy, X3 1 Py, SKWo Xy < X3 i

P|{03]| p, | 04 |01 simomi maremarnune crioxiBauust M (X)=3,45

ta qucnepcis D(X)=211725. Cknanite ¢yukuiro posnoxainy F(X) Bumankosoi

BeJIMYMHNA X Ta BU3HAYTE MMOBIPHICTH momaganHs X B mpomixok (3,7; 5,5].

1. X1:5, Xo =6, 8. X1 =1, X2 =15,
0, X <4, 0, x<1,
F(x)=41/8-(x—4), 4<x<a, | f(X)=1b-(x*-1), 1<x<3
1, X > a. 0, X > 3.

9. Ilomuika BUMIPIOBaHHS TPHIIATY IMiAMOPSAKOBYETHCS HOPMATbHOMY
3akoHy posnoximy. Ilpwimax Mae cucremMaTMuHy TIOMMIKY a =2 cM. i
CEPEIHbOKBAAPATUYHY TIOMUIKY O =3 cM. SIKOI0 € MMOBIPHICTH TOTO, IIO 3a
N = 4 nesanexxHux BUMiproBaHb momuika Oynae B mexax (0; 4)?

10. Jlucmepcis BumankoBoi BenmuumHm X gopiHoe 0,002. OuiniTh
iMOBIpHICTE TOro, IO BHUIAAKOBA BEIWYMHA X  BiApi3HAeTbCA Bim il
MarematnyHoro cnogiBanHs M (X) He meHm, Hix Ha 0,2.
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BapianT 2

1. B ypHi BiciM KyJib — TpH OUIHX 1 1’ ATh YopHUX. HaBMaHHs GepyTh TpH
KyJii (6e3 moBepHeHHs). Bu3zHauTe WMOBIPHICTH TOTO, IO: a) BCl Kyii O1I0T0
KOJIKOpY; 0) oHA KyJis Oij1a, periTa 4YOpHi; B) BCl Kyl OJJHOTO KOJIbOPY.

2. JIBa 0ackeTOOJICTH BHUKOHYIOTh JBa KHAKH M’SYEM B KOP3HHY.
IMOBipHICTH, TIOTMAJAaHHS B KOP3UHY IICAS KOXXHOTO KHJIKa JJIS1 KOXKHOTO
Oackerbosicta aopiBHIoe BianoBigHo 0,6 Ta 0,7. Bu3zHaute WMOBIPHICTH TOTO,
10 B 000X OyJie 0JTHaKOBa KiJIbKICTh IMOTAaHb.

3. Beepenuni kona pamiyca R HaBmanHs mocraBineHo Touky. SIKow €
HMOBIPHICTh TOTO, LIO ISl TOYKA BUSABUTHCS BCEPEIWHI KBaJpara, BIIMCAHOTO B
KOJIO?

4. Y Tupi IB1 pyIIHUI, IMOBIPHOCTI BIy4EeHHS 3 sIkuX BianosigHo 0,6 Ta
0,8. Busnaute WMOBIPHICTH BJIyYEHHS MICIs JBOX IOCTPLIIB, SIKIIO CTPLICIb
opazy 0epe pyIHHUI0 HAaBMaHHS.

5. Bupobuunreo nae 1% Opaky. SIkor0 € WMOBIpPHICTh TOTrO, IIO CEpes
B3saTUX 2 000 BUpoOiB Oyne He OuIblI HIXK 17 OpakoBaHUX?

6. BuzHaure 3aKOH PO3MOJLTY, MaTEeMaTU4YHE CIIOJIBAaHHS 1 JHUCIIEPCIIO
KUIBKOCTI BIy4€Hb B MIIIEHb MICIS IIECTH MOCTPUIB, SAKIIO HMOBIPHICTb

BIyYeHHs Ticas onxHoro mnoctputy cranoButh 0,4. Cxnanite (GyHKIIO

PO3MOILTY.
7. Xy =-1, X, =0,5, 8. X1 =0, X, =n/6,
0, X <0, 0, X<—m/2,
F(x) = 1(2x3+x2), 0<x<1 | f(X)=qbcosx, —m/2<x<m/2,
a 1 x>1. 0, X>m/2.

9. Jls1st piBHOMIpPHO pO3MoiieHo1 B iHTepBaii [1; 8] BumaakoBoi BeTHIHMHH

OOYUCIUTH MaTeMaTHUYHE CIIOJ[IBaHHS, MUCIIEPCII0 Ta WMOBIPHICTH TOTO, IO
BUIIAJIKOBA BeJIMYMHA HaOy1e 3Ha4YeHHs 3 iHTepBaty (—2; 2).

10. IllomeHHo BHUTpaTH Ha TOKYNKY KpINWIBHUX MaTepiaiiB Ha
OyniBHUIITBI CTaHOBIATH B cepenuboMy 1 000 rpH, a cepeaHe KBaJpaTUYHE
BIIXUJICHHSI 111€1 BUIMAJIKOBOI BeauyuHU He mepeBuinye 200 rpH. 3HalmiTh: a)
OIIHKY WMOBIPHOCTI TOTO, III0O BUTPATH Ha KPIMWJIbHI MaTepiayii B JOBLIHHO
HaBMaHHs BUOpaHuil AeHb He nepeBulytoTh 2 000 rpH.; 0) OliHKY HMOBIPHOCTI
TOTO, 1110 BUTpaTH OyayTh B Mexkax Bif 500 mo 1 500 rpH.
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Bapiant 3

1. IlimkummaroTe ABI TpaidbHI KOCTi. Bu3HauTe WMOBIpHICTH TOTO, IO
N00yTOK OYOK, SIKi BUIIAJIH, HE TIEPEBHIIYE 5.

2. IMOBIpHICTH TOTO, 110 BUTOTOBJICHA HAa TMEPIIOMY CTaHKY JCTallb Oye
NepIIOCOPTHOIO, nopiBHIOE 0,7. [[st neTaii, BUTOTOBIEHOI HA IPYTOMY CTaHKY,
sl “MoBIpHICTh cTaHoBUTH 0,8. Ha mepiiomy craHky BUTOTOBJICHO JBI AeTall,
Ha Jpyromy — Tpu. Bu3HauTe HMOBIPHICTh TOTO, 110 BCI IT’ATh JieTalied OyayTh
MIEPIIOCOPTHUMH.

3. Y kBaapaTi 31 CTOpOHOIO A HaBMaHHSI BHOpaHO TOYKy. Bu3HauTe
HMOBIPHICTh TOTO, IO BIJICTaHb BiA IIi€i TOYKH 10 HAWOIMKYOI BEPIIHHH
KBaJjpara He nepeBurnye a/2.

4. Ha ¢abpumi nepma mammuaa Bupodase 25%, apyra — 35%, tpers —
40% Bcix BupoOiB. B mux Bupobax 6pak cTraHOBUTH BiamoBiaHO 5%, 4% 1 2%.

ko0 € WMOBIPHICTH TOTO, II0: a) HaBMaHHS BUOpaHUil BuUpiO OpakoBaHMit?
0) OpakoBaHui BUPIO, IKU B3SJIM 3 IAPTIii, BAPOOIEHHM IPYTror0 MAaIMHOKO?

5. IMOBIpHICTh TIOSIBU MOJIi B KOXHOMY 3 OJHAKOBUX 1 HE3AJICHKHUX
BurnpoOyBanb crtaHoBuTh 0,8. Bmusnaure imoBipHicTs TOTO, mO B 900
BUNPOOYBaHHSIX 1MOis HacTaHe 413 pa3is.

6. JIuckpeTHY BUIIAJKOBY BEJIMUYMHY 3a7aHO PSIZIOM PO3MOJILITY:

X]1-05|X%X0]12]| 2 3naiigite  Xp, [P, P3, dAKmo Bigomi
Pl P 103] P3 |05] varemarmune cmomisanms M (X)=132 i
mucriepcis D(X)=0,7516. Cknagite ¢yHkuito posnoaity F(X) BumamkoBoi

BEJIMYMHUA X Ta BU3HAYTE MMOBIpHICTH monaganas X y mpomikok (—0,2,1,5].

7. X, =(2m)/3, X, =m, 8. X =1 %X, =2,
0, X<ml2, 0, X <0,
F(x)=405-(1-sinx), n/2<x<a, | f(x)=4b(dx-x%), 0<x<2,
1, X > a. 0, X> 2.

9. BumankoBa BenmuunHa X Mae OIHOMIAIbHUN PO3MOJLT 3 TapaMeTpamMu
N=6, p=0,2. Busnaure iMOBIpHiCTb TOTO, IO X >4.

10. 3a craTUCTHYHMMHM JaHMMU B cepeaHboMy 73% KyIUIeHOi
OyniBembHOT TEXHIKM 0€3 PEMOHTY TpaIioe OJM3BKO TI'STH POKIB. 3a
JIOTIOMOTO0 TeopeMu bepHyIi oIiHITh KUMOBIPHOCTI TOTO, 1110 13 100 oauHUIIL
TEeXHIKM 4YacTKa (BIAHOCHA 4YacTOTa) TEXHIKH, IO HE MOTpeldyBajga PEeMOHTY
OJIM3BKO M’SITU POKIB, OyJie BIAPIZHIATUCS BiJ CTATUCTUYHMX JIAaHUX HE OLNIbIIIE,

Hix Ha 0,05 (32 aOCOFOTHOIO BETMYHUHOIO).
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BapianT 4
1. 3agymano yoTHpu3HaUHE Yncao. BusHauTe HMOBIPHICTH TOTO, IO BOHO
KpaTHe O.
2. Po3puB eNEeKTpUYHOTO JAHIIOTa MOXKE B1IOYTHCS BHACTIIOK BUXOY 3

K1 K2 K3 nagy xo4a 0 oxHoro 3 enementis Ky, Ko, Kj,

— i | | Kl BUXOIATH 3 JIaqy HE3JICKHO OJWH BiJ

omgHoro 3 #moBipHoctsamu 0,3; 0,2 1 0.
BusHauTe IMOBIpHICTH PO3PUBY JAHITIOKKA.
3. HaBmanHs o00paHo naBa HeEBiA'€éMHI uyucia X Ta Y, sKI He

nepeBuIyoTh 2. BUusHauTe MMOBIpHICTH TOTO, IIO iX cyMa Oyne He Ouiblla 3a
OJTMHUIIIO.

4. Ha onnomMy 3aBoji Ha KoxkH1 100 1aMIodyok mpumnaaae B CEpeIHbOMY
II’SITh HECTaHJAPTHUX JIAMIIOYOK, Ha JpyromMy — BiciM, Ha Tpetbomy — 10.
[Tpoaykiis 1ux 3aBoJIB cTaHOBUTH BiamoBigHo 40%, 50% 1 10% Bcix
JaMIIOYOK, SIKI KYIYIOThb JKUTENl pailoHy. Bu3zHaure HMOBIPHICTH TOrO, IIO
npuadaHa JamMoydka Oyje CTaHIapTHOIO.

5. KomytaTop ycranoBu ob6ciyroBye 100 aboHeHTIB. IMOBIpHICTH TOTO,
10 MPOTATOM OJIHI€T XBWJIMHM a0OHEHT MOJI3BOHUTH HA KOMYTATOp, JOPIBHIOE
0,02. flkoto € WMOBIPHICTH TOTO, IO MPOTATOM XBUJIMHH TMOA3BOHITH YOTHUPH
aboHeHTH?

6. € yotupu aetaii. IMOBIpHICTH TOTO, 110 JeTadb Oyae BUCOKOi SKOCTI,
nopiBHtoe 0,7. 3HalAITF 3aKOH pO3MOALTY, MaTeMaTU4HE CIOAIBaHHA 1
JIMCTIEPCII0 KITBKOCTI JieTasied BUCOKOI AKOCTi. CKIaniTh (PYHKIIIO pO3MOILTY.
Busnaute WMOBIPHICTH TOTO, IO KIJIBKICTh J€Talie BUCOKOi SIKOCTI Oyne He
MCHIIIOIO, HIXK JBI.

7. X =1, %X, =3, 8. X1 =3, X, =4,
0, X <0, 0, X <3,
F(x)=1ax®, 0<x<2, f(x)={b(x?-8x+15), 3<x<5,
1, X > 2. 0, X >b.

9. BumagkoBa BemuMuuMHa X INOPSAKOBaHA HOPMAIBHOMY 3aKOHY
posmoniny 3 mMaremMarndauM crofiBaHHsIM M (X)=0. IMoBipHicTh BiIyueHHS

miei BumagkoBoi BenwuumHu B iHTepBan (—3;3) — 0,5. Busnaute cepenne
KBaJIpaTUYHE BIIXHWJICHHS 1 3alUINTh BUPA3 HOPMAIBLHOTO 3aKOHY (IIUIbHICTH
PO3MOILTY).
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10. 3acTrocoByroun HepiBHICTh YeOuIeBa, OLIHITH IMOBIPHICTH TOTO, 1110
| X =M (X)<0,4 , axkmo D(X)=0,008.
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Bapiant 5

1. Ha cTostami 17151 aBTOMOO111B MOkHA BMicTHTH 10 MammmH B OJUH PSII.
B sikuiich MOMEHT BHSBWIMCS 3alHATUMHU IIICTh MICIb. SIKOIO € MMOBIPHICTH
TOTO, IO BC1 BUTBHI MICIISl OYIyTh OPSA?

2. B ogHOMY SIIIMKY TpH OUTMX 1 IT’Th YOPHHUX KYJIBOK, a B JPYTrOMY
AUUKY TSTh OUTMX 1 TpU YOPHUX KyJNbKH. Bu3HauTe WMOBIPHICTH TOTO, IO
Xxo4a 0 3 OHOrO sAImuKa Oyae BUTATHYTa OiJla KyjIbKa, SKIIO 3 KOXKHOTO SIIHUKA
BUTSATHYTO 10 OJHII KYJIBII.

3. Ha Biapizky OA J0BXHHOIO | uncnoBoi oci OX HaBMaHHS MOCTABJCHI
a8l toukn B 1 C 3 koopauHatamu X 1 Y BIANOBiAHO, mpudomy Y > X.

BusHauTe WMOBIPHICTHh TOTO, IO JOBXKKHA Biapizka BC BHUSBHUTBCS MEHILOIO,
Hix /2.

4. € Tpu nmaprtii neranedt mo 20 WTyK B KOXHIMA. KUIBKICTh CTaHIapTHUX
neranei B 1-i, 2-# 1 3-1 mapTiax BiAMOBITHO cTaHOBUTH 29, 15, 10. I3 HaBMaHHS
B3SATOI MapTii JiCTaIM JeTajlb, 110 BHUSIBWIACS CTaHAApTHOIO. SIKowo €
HMOBIPHICTB TOTO, III0 JIeTallb OyJa B3sTa 3 APYroi mapTii?

5. 3 Koo HUMOBIpHICTIO, KuAaroun 720 pas3iB mapy rpajibHUX KyOHKIB,
MOXKHA CITOIBaTHCS BUIMAAIHHA 12 040K B Mexkax Bij 6 10 17 pa3iB?

6. JIluckpeTHy BUIAJKOBY BEJIMYHMHY 3a7aHO PSIIOM PO3MOJILITY:

X X1 -1 X3 2 Busnaure X, X3 1 Py, SKILO

P o 0,2 0,1 0,3 | X <X i BigoMi MareMaTH4HE

cogiBanas M (X)=-0,2 i mucnepcis D(X)=2,26. Cknanite (QyHKIIiO
posmominy F(X) BumamkoBoi BenuumHM X Ta BH3HAYTE WMOBIPHICTH

TIOTIaIaHHS 11i€1 BUIAAKOBOT BEJIMYMHHU Y ipoMikok [—1; 2].

7. X =2, X =4, 8. X=-1,X%,=2,

O, XSZ, beZX X<O
F(x)=11/9-(x-2)?, 2<x<a, f(x)= o
3 o 0, x>0.

9. BumagkoBa BenuunHa X MIANOPSAIKOBAHA MOKAa3HUKOBOMY 3aKOHY
po3noauty 3 mapamerpoMm A =5. a) [loOynyiiTe KpuBy posnojiny; 6) 3HaHAITh
¢yHkmiro po3noainy F(X); B) BusHaute WMOBIPHICTH TOTO, IO BHIAIKOBA

BenuunHa X HaOyje 3HAYeHHs, MEHINIOTO 3a i1 MaTeMaTHYHE CIIOIBaHHS.

10. JluckpeTHy BHUIIQIKOBY BEIMYWHY X 3aJIaHO X 0,5 0,3

3aKOHOM PO3MOJLTY. 3aCTOCOBYIOUYM HEpiBHICTH YeOuieBa P 04 06

OLIHITB IMOBIpHICTB TOTO, 110 | X — M (X) < 0,3.
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BapianT 6

1. Ha micTeox KapToOukax HAaMMCaHO WICTh HUPpP: «1», «3», «d», «6»,
«7», «9». Skor0 € WMOBIPHICTb TOTO, III0O HaBMaHHS CKJIaJCHE 3a JOMOMOTOIO
[IUX KapTOUOK TPU3HAYHE YKCII0 Oyae MeHIuM, Hixk 3007

2. IMOBIpPHICTh TOr0, 110 BUIOTOBJIEHA HAa 1-My CTaHKy JAeTainb Oyne
nepmoro copty, aopiBaioe 0,8. YV pasi BUTOTOBIEHHsS Takoi caMoi JeTali Ha
JIpyroMy CTaHKy Lig MoBipHICTh cTaHOBUTH 0,9. Ha 1-My cTaHKy BUTOTOBJIEHO
JB1 feTanl, Ha 2-My — TpH. Bu3zHadte MMOBIpHICTB TOTO, IO BC1 JIETal MEPIIOrO
COpTY.

3. Ctpiuky 3aBIOBKKH METp HaBMaHHS PO3pi3alu HOXKHUIIMU. BuszHaute
WMOBIPHICTB TOTO, 1110 JIOBXKMWHA 00pi3Ka Oy/ie HE MEHIIO0, HiXK 80 cM.

4.V nmepuomMy AIMKY KyJiabku 3 Homepamu Big 1 1o 10, a B npyromy — 3
HoMmepamu BiJ 11 no 15. I3 gpyroro simuka B nepiuii nepexiaiy oAHy KyJto, a
MOTIM 3 MEPUIOro SIIMKa BUIMHSIM HaBMaHHS KyJo. SIkor € MMOBIPHICTH TOTO,
110 KyJIbKa Ma€ MapHuili Homep?

5. IignpueMcTBO BHUMycKae BUpoOH, 3 sAkux 80% — HalBUINOI SKOCTI.
Sxoro € imoBipHicTb cepen 100 BupoOiB BusiBuTH 18 BUpOOiB HAWBUIIIOI IKOCTI?

6. KymieHo m’atp norepeiiHux OUI€TIB, IMOBIPHICTh BUTpPAIy JOPIBHIOE
0,04. BusznauTe 3aKOH pO3MOAUTY, MaTeMaTHYHE CIHOMIBaHHS 1 JIUCIEPCIIO
KUIBKOCTI1 JIOT€pEHHUX OLIETIB, Ha SIKUX BUNAAyTh Burpamil. Ckiaaite GyHKIIO

PO3IOILTY.
7. X =0, X, =5, 8. x1:0,x2:0,5,
0, X<3 X <—1,
FOO=12 .1 x>3. f(x)= bﬂ ~1<x<1
X 0, x>1.

9. BumankoBa BenmumHa X TiANOpsaKoBaHa 3akoHy Ilyaccona 3
maTtemMaTHuyHuM  cnogiBanHsM M (X)=2. TloOyayiite psa  po3moiiry
BHUMNAAKOBOI BeamynHU X . Bu3HauTe: a) WMOBIPHICTH TOTO, IO BHIAIKOBA
BelmnurHa X Halyjae 3HAa4eHHsS MEHIIOro, HDK ii MaTeMaTH4HE CHOJIBaHHS;
0) UMOBIPHICTH TOTO, IO BeIMYMHA X MPUKUME JTOJaTHOI'O 3HAYCHHS.

10. BunaakoBa BenmuunHa X Ma€ cepeiHE KBaJpaTUYHE BIIXUJICHHS
o =1,5. BukopuctoByroun HepiBHICTh UeOuIena, OmiHiTh IMOBIPHICTh TOTO, 110
X BIIPI3HATHMETBLCS BIJI CBOTO MATEMaTHYHOTO CIOJIBAaHHS MEHINEe, HIK Ha
JIBA.
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Bapiant 7

1. I3 xomonu 3 36 rpaJibHUX KapT HaBMaHHS BHUIMAIOTh JBi. SIKOIO €
HMOBIPHICTb TOTO, 1110 BUTATHYTUMH KapTaMH BUSIBISITHCS «TY3» 1 «IECATKa»?

2. Ha ckmanai TeneBi3iiiHOro arense i3 20 MIKpOCXeM IIiCTh BUTOTOBJICHI
1-M 3aBojioM, perita — ApyruM. BuzHauTe WMOBIPHICTH TOTO, 11O JABI HABMaHHS
B3SIT1 MIKPOCXEMH BUTOTOBJICHI MEPIIUM 3aBOJIOM.

3. Bcepemuny kpyra pamiycoM R HaBMaHHS IOCTaBIEHO TOUKY.
BusHaute WMOBIPHICTD TOTO, IO LI TOYKA BUSBUTHCS BCEPEIMHI BIUCAHOTO B
KOJIO PIBHOCTOPOHHBOTO TPUKYTHHUKA.

4. V Tteneatenbe € TPU KIHECKONMHU. IMOBIpHICTH TOTO, IO KIHECKOIH
BUTPUMAIOTh TapaHTIHHUM TEpMIH CTy»kKOH, BianoBigHo craHoButs 0,8; 0,9; 0,7.
BusHauTe WMOBIPHICTh TOrO, IO B3SITU HABMaHHSA KIHECKON BUTPHMAE
rapaHTiMHUIM TEPMIH CITY>KOH.

5. IMOBIpHICTH IpyKapchKOi NOMWIKK Ha cTopiHml nopiBHoe 0,0025. B
kau3l 800 cTopiHOK. SIKOIO € HMOBIPHICTH TOTO, IO 3 MOMHUJIKaMH OyJlie He
O1/bIIIE TBOX CTOPIHOK?

6. JIuCKpeTHY BUIIaJJKOBY BEJIMYMHY 33JJaHO PSIIOM PO3IMOALTY:

X 2 3,4 4 Xy 3HaumiTh X4, Py, P2, AKImO Bimomi
P | P | P2 [025] 03 | marematnune crmogiBamas M(X)=368 i
aucnepeis D(X)=1,2696. Cknanite ¢yukuiro posmoginy F(X) Bumamkosoi

BeIMUMHK X Ta BHU3HAUTE WMOBIPHICTD IOMAJAaHHS i€ BUMAIKOBOI BEJIMUYUHH
y npoMixok (2, 4].

1. X1:—2, X2:l, 8 Xlzl, X2:6,
0, X <=2, 0, X<1,
F(x)=la/x+2, —2<x<2, fx)=4.L 1<x<s
3/x
1 X>2. 0, x>8

9. TloTik 3asBOK, 10 HAAXOAATH HaA CTaHIIO OOCIyroByBaHHS
aBTOMOOWTIB, mianopsiaKoBanuii 3akoHy Ilyaccona. MaTtemaTu4He CrojiBaHHS
KUJIBKOCTI 3as1BOK 3a rojuHy nopiBHioe 30. Buznaure WMOBIpHICTH TOTO, IO 3a
XBWJIMHY HaJllliJIe HE MEHIIE IBOX 3asBOK.

10. KinbkicTe BoaM, MOTPiOHOI HA A00Y MIAIPUEMCTBY AJI TEXHIYHUX

moTped, € BUMAAKOBOIO BEIIMUMHOKD, MaTEeMaTHYHE CIIOJIBAHHS SIKOi JOPIBHIOE
3 C. . .
125 m”. OuiHiTh IMOBIPHICTH TOTO, II0 B HAMOMMX4y 00y BUTpATH BOAM Ha

niAnpueMcTBl OyayTh MeHIuMH 3a 500 v
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BapianTt 8

1. Bu3nauTte WMOBIPHICTH TOTO, 1[0 HABMAHHS B3ATE I’ ITU3HAYHE UYHCIIO
3aKIHUYETHCS Ha JIB1 Pi3HI HUPH.

2. IMOBIipHICTh MPMXUTUCA AJIS CaJDKAHINB rpymr craHoBUTH 0,6, a mms
campkaniiB s6myH1 — 0,8. Ilocagunu s6ayHIO 1 Tpymry. BusHaute WMOBIPHICTD
TOTO, 1110 TIPYKUBETHCS X04a O OAMH CaKaHelb.

3. Y mnpaBWIbHOMY TPUKYTHUKY 31 CTOPOHOIO & HaBMaHHs BHOpaHa
Touka. Bu3HauTe HMOBIPHICTH TOTO, 1110 BiJICTaHb BiJI I1€1 TOYKH 0 HAHOIIKYIO1
BEPIIMHK TPUKYTHHKA HE TiepeBuInye a/2.

4. BinOyBaeTrhcs CTpiibOa MO MIIIEHI OJHUM CHapsaoM. MimeHb
CKJIQ/Ia€ThCs 13 TPHOX YACTHH, IJIOLIA AKUX S1:Sp:S3=1:2:3. Akmo cHapsa

BIYyYHUB B TIEPIIY MilllEHb, MIIICHb 3HUINYETHCS 3 KWMOBipHICcTIO (0,7; SKIIO B
apyry — 0,6; sxmo B Tpetio — 0,5. Bu3naute WMOBIpHICTD 3HUIIEHHS MIIICHI,
SKIIO B1JIOMO, III0 CHAPSAJ] BIYUYUB Y I[1JIb.

5. IMOBIpHICTh MOSIBU MOJii B KOXXHOMY 3 OJHAKOBHX 1 HE3AJICKHHX
BunpoOyBanb ctaHoButh 0,02. Busznaure iimMoBipHicTh TOrO, 1o B 150
BUNPOOYBAHHSIX OIS HACTaHE I’ SITh Pas3iB.

6. BunmpoOoByIOTh NPHUCTpiil, IO CKIATAEThCS 3 TPHOX OJIOKIB, SKi

NPaLIOIOTh He3anexkHo. MiMoBipHOCTi BinMoBH OiokiB Taki: Py =0,3, p, =0,5,
p3 =0,6. BusHaure 3akoH po3noainy, MaTeMaTH4HE CIIOJIBAHHS 1 JHCIEPCiro

KUTBKOCTI OJI0KIB, 110 BiAMOBMIH. CKIaaITh QYHKIIIIO PO3IIOILTY.

7. X =7Tnl8, X, =m, 8. X =-1, x,=1,
0, X <3rn/4, 0, X <0,
F(x)=<{acos2x, 3m/4<Xx<m, f(x)=1b-In(x+1), 0<x<2,
1’ X > T O, X > 2.
9. HaBanTaxeHHS Ha BICH BAaHTA)XHOIO aBTOMOOUII — BHIIAIKOBA

BenuYMHA X , 110 Ma€ HOPMaJIBbHUU po3moia 3 mapamerpamu a =200 i c=40.
Busnaure iimoBipHicTh Toro, X € (150; 280).

10. 3amaHo IOCHIAOBHICTH, HE3AISKHHUX  BUMAAKOBHUX  BEIWYUH
X1, X2,...,Xp,... P po3noauty BUNaAKOBOT BEIUUMHU X[, MA€ TaKUIl BUTIIA;

Yu 3acTtocoBHa g0  Ii€l

Xn | —5n 0 5N

MOCJIITIOBHOCTI Teopema Yebwurena

P | 1/(2n%) | 1-1/(n®) | 1/(2n?)

(3aKOH BENTMKHX yucen)?
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BapianT 9

1. KunyTo ABi rpajibHi KOCTi. SIKOI0 € HMOBIPHICTH TOTO, IO CyMa OYOK,
SIK1 BUTIAJIH, IOPIBHIOE 11’ SITH?

2. ITigmpuemcTBO B cepenubomy aae 20% mpoaykiii Bumoro copty, 60%
— 1-ro copty 1 20% — 2-r0o copTy. Bu3Haute HMOBIPHICTH TOTO, 1110 CEpe]l IBOX
BUIIAJKOBO B3STUX BHUPOOIB LHOTO MIANPHUEMCTBA HE BUABHUTHCA BUPOOIB 2-TO
COpTY.

3. Y mpaBWIBHOMY TPUKYTHHKY 31 CTOPOHOIO d HaBMaHHS TOCTaBIICHO
TOYKy. Bu3HauTe WMOBIPHICTH TOrO, IO BIJICTaHb BIJ M€l TOYKH JO
HAHOJIMKIOT CTOPOHU TPUKYTHHKA HE IepeBuInye a/4.

4. € 10 onHaKOBUX YPH, B JICB’SITH YpHAX MO JIBI YOPHUX 1 TPU OLITUX KYJII,
a B OJHIM ypHI — YOTUpPH OUIMX 1 OHA YOpHA KyJisi. I3 OJHIET ypHU HAaBMaHHS
JICTalId KyJII0. SIKO¥0 € IMOBIPHICTb, 1110 BOHA 01j1a?

5. 3aniK CKIaJa€eThes 3 YOTUPHOX MUTaHb. Ha KOKHE MUTaHHS HaBEJICHO
TPU MOKJIMBUX BIJIMOBIII, CEpell SKUX MOTPIOHO BUOpATH OJHY NPABUIIBHY.
Skor0 € WMOBIpHICTH TOTO, IO 32 METOJIOM IMPOCTOTO BrayBaHHS BAACTHCS
MIPaBUJIBHO BIATIOBICTU OLbIIe, HIXK HA JIBA MUTaHHS?

6. JIuckpeTHy BUNAJKOBY BEJIMUMHY 33J]aHO PSIOM PO3MOALTY:

X 0,5 1 X3 X4
P | p | 03| 04 | 01

3naligite X3, X4 1 Py

AKIo X3 < X4 1 BlIOMI

maremarnyne criogiBanus M (X) =145 i mucnepcis D(X)=0,4725. Cxnanite
dyskIito posnoaity F(X) BumagkoBoi BeawmunHW X Ta BU3HAUTE WMOBIPHICTH

TIOTIaIaHHS 11i€1 BUNaAKOBOT BenmyuHn y ipomixkok (0,5; 2].

7. X, =0, X, =1, 8. Xy =-m, X, =0,
0, X <0, 0, X<-ml2,
F(x) = i(—x2+4x), 0<x<a, | f(x)=1bsin?x, —m/2<x<n/2,
1, X > a. 0, X>m/2.

9. Jlna craHAgapTHOI HOPMAJbHO PO3MOJAUICHOI BHUIIAIKOBOI BETMYHHH
BH3HAUTE WMOBIPHICTH 11 BIIy4YeHHs B iHTepBan (—2;5) .

10. IBuakicte BiTpYy 3a 100y B MEBHIA MICIIEBOCTI € BHUIIAJKOBOIO
BEIIMYMHOI0, MaTEMaTHYHE CIOMIBaHHS SKOi JopiBHIoe 6 M/c. OIHITH
IMOBIPHICTh TOTO, IO B HaWOMMk4uy 100y MIBUAKICTH BITPY B LIA MICLEBOCTI
Oyne He MeHIIo 3a 16 M/c.
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BapianT 10

1. Ha kaptkax nHammcano mudpu: «1», «2», «3», «b6», «7». Skowo €
WMOBIPHICTh TOrO, II0 HAaBMaHHS CKJIAJEHE 3a JOMOMOIOI0 IMX KapToK
YOTHPU3HAYHE YHUCIIO OyJe MapHUM YHCIOM 1 MOYMHATHUMETHCA 3 HEMapHOl
udpu?

2. Ha pmingaui AB  [uis MOTOLMKIIICTA-TOHIIMKA € TPU TEPEIIKOJIH,
HMOBIPHICTB 3YNIMHKU Ha KOXKHIN 3 HUX J0piBHIOE 0,1. IMOBIpHICTH TOTO, 110 BiA
nyHkTy B 10 kiHneBoro myHkry C  MOTOIMKIICT mpoifge Oe3 3ymUHKH,
ctanoBuTh 0,9. Busznaute WmoBipHICTH TOro, mo Ha aurtHIl AC He Oyxae
YKOJIHO1 3yIIMHKH.

3. HaBmanusa o0paHo JBa gomatHUX uyuciaa X Ta Y, SKI He

TNepeBUINYIOTh 2. Bu3HauTe WMOBipHicTH Toro, mo 4yactka Y/X Oyme He

O1JIBIIIOO0, HIXK 2.

4. € Tpu ypHu: B 1-i1 3HAXOAUTHCS 11’ ATh OUIUX KYJIb 1 TP YOPHHUX, B 2-U
ypHi 10 OUTUX KyJb 1 ’SITh YOPHUX, B 3-U — MIICTh OUIHUX KYJIb 1 TPU YOpPHUX. I3
HAaBMAaHHS B34TOI YpHU BUOpaJIM HAaBMaHHS OJHY KyJit0. Bu3HauTe MIMOBIPHICTh
TOT0, IO KyJIsl BUSIBUIIACS YOPHOIO.

5. IMOBIpHICTh MEpPEBUTpPATH HaTaHOro Kpeauty nopiBHoe 0,01 s
KO)KHOT'O IIANpUeEMCTBA. Bru3HauTe MMOBIpHICTH TOTO, 110 3 400 mianpueMcTB
nepeBuTpara Oyje He MEHII HIXK Y YOTHUPbOX MiANPUEMCTBAX.

6. 3 ypHH, IO MICTUTh YOTHUPU OITUX 1 MIICTh YOPHUX KyJIb, HABMAHHS 1
0e3 MoBepHEHb MICTAIOTh TPU KyJii. BU3HaUTe 3aKOH PO3MOJLTY, MaTeMaTHYHE
CHOJIIBaHHS 1 AMCHEPCII0 KUIBKOCTI O1muX Kyib y BHOIpui. CKIamiTh QYyHKIIO

PO3MOJILITY.
7. X1 =25, X, =4, 8. X1 =25, X, =4,
0, X <1, 0, X<2,
_ 2
F) =1 x-1), 1<x<3 | f()=1b6-5x+x), 2<x<3
a 0, X > 3.
1 X > 3.

9. Jlns BUMAIKOBOI BEJMYMHU, PIBHOMIPHO PO3MOAUICHOI Ha BIJIPI3KY
[5;10], 3mHadiTm mgucnepcito Ta HMOBIPHICTH TOrO, MO B KOXXHOMY 3 JBOX

HE3JIEKHUX TOCIHIIOBHUX BUMNPOOYBaHb BOHA HaOyJe 3HAYEHHS 3 IHTEpBAIY
(7:9).
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10. Cepenns 3MiHa Kypcy akiiid OyAiBeJIbHOI KOMIIaHIi MPOTITOM OJHUX
OipxoBux TopriB crtaHoBuTh 0,2%. OIiHITE IMOBIPHICTF TOTO, LIO0 Ha
HaHOMIDKYUX TOPrax Kypc 3MIHUThCA Ouiblie, HiXK Ha 2%.
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BapianT 11

1. JIBi 3HaiioMi JIIOAMHU OMHHWJIMCH B 4ep3i 13 BOcbMHU 0ci0. Buznaute
HMOBIPHICTB TOTO, III0 MK HUMHU Oy/ie TpU 0COOH.

2. Hexaii 20 ex3aMmeHaIliiHUX OUIETIB MICTATH IO JBa IUTAHHSI, 110 HE
noBTOpIOOTECA. CTyAeHT 3Hae BianoBiml TUIbk Ha 30 nuTtanb. Busnaurte
HMOBIPHICTh TOTO, IO €K3aMeH Oyjae CKIAIEHUH, SIKIIO IS 1bOTO JOCTATHBO
BIIIOBICTH X04a O Ha OHE NUTAHHA OleTa.

3. Ha Binpisky OA nosxuHoro | umcrnosoi oci OX HaBMaHHS HOCTaBIIEHi
nBi Touku B 1 C 3 koopaunaramu X 1 Y BignoBigHo. BuzHaute HMOBIPHICTH

TOro, 10 JOoBXHHa Bifpiska BC € meHmoro 3a BijacTtanb Big Touku O 10
HAWOIMKYO01 O Hel TOUKH.

4. Y S1MKy JIEKUTH BICIM HOBUX TEHICHHX M’ SYIB 1 4OTHpU cTapux. s
MIEPINOi TPY HaBMaHHS OCPYTh OJAWH M’ 54, SIKWHA TICIISI TPU TMTOBEPTAIOTH B SAIIUK.
st mpyroi rpu O0epyTh 1Ba M’sidi. SIKOI0 € MMOBIPHICTH TOTO, IO B APYTiil rpi
M’s141 OyyTh HOBUMH?

5. Ha xoxHi 100 OykB TEKCTy YKpPaiHCHKOIO MOBOIO B CEpPEIHbBOMY
npunazaae 11 OykB «o». Ko € MMOBIpHICTH TOTO, 10 B TeKcTi 13 2 000 OykB
OykBa «o» Tpanutbes Big 200 mo 250 paszis?

6. luckpeTHy BUTIAJIKOBY BEJIMYHMHY 3a7aHO PSIIOM PO3MOILITY:

X X4 -2 -1 1 3HalgiTE X1, Py, P3, AKIIO Bigomi

P | 01 | pPp | P3| 0,5 | marematnane croxiBanHs M(X)=-05 i

muctiepcist D(X)=2,45. Cxianite ¢ynkuito posnominy F(X) BumamkoBoi
BeNMYMHU X Ta 3HAUTH MMOBIPHICTH MOMAJaHHSA 11€1 BUMAJAKOBOI BEJIMUYMUHU Y
npomixkok [-2,5,—1].

7. X, =0, X, =15, 8. X, =0, X, =0,25,
0, x <0, 0, x <0,

F(X): a(X2 +2x), O<XS2, f(X): b(2X+1), 0<XS1/2,
1 x> 0, X>1/2.

9. PoOitHuk 06ciyroBye 10 BepcTaTiB, KOXKEH 3 KX MOXKE BUITH 3 Jay
npoTAroM 3MiHU 3 iimMoBipHIcTIO 0,3. Bu3Haute WMOBIPHICTH TOTO, IIO 3 JIATy
BUITyTh HE OUTbIIE, HIK JIBA BEPCTATH.

10. @imis Oanky oOciayroBye B cepenHbomy 100 KITi€HTIB 3a JI€Hb.
OuiHITh IMOBIPHICTH TOTO, 1[0 TIEBHOTO AHSA y (il 6aHKy OyayTh OOCITy>EHi:

1) menm sik 200 kiieHTiB; 2) HE MeHIT HiXK 150 KITi€HTIB.
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BapianT 12

1. ¥V smmKy nexarh KapTOdKy 3 mudpamu: «1», «2», «3», «d», «5», «6»,
«7», «8». KapTku BUIIMarOTh HABMaHHS 1 pO3MIITYIOTh B TIOPSZIKY TMOSIBH. SIKOIO
€ WMOBIPHICTh TOro, mo mudpa «1» 3’sSBUThCS mepmioro, a mudppa «8»
OCTaHHBOIO?

2.V wmaraszun Hamiinuio 30 TeneBi3opiB, I’ SITh 3 HUX MAIOTh MPUXOBaH1
nedextu. HaBManHs BinOWparoTh JBa TENEBI3OpH ISl MEpeBIpku. Skoio €
HMOBIPHICTB TOTO, 110 OOMBA TEICBI30PH HE MAIOTh Ne(EKTIB?

3. Ycepeauni kpyra HaBMaHHs TIOCTABJIEHO TOUKY. Bu3zHauTe iMOBIpHICTH
TOTO, IO IIi TOYKA BHUSBUTHCS BCEPEAMHI BIHCAHOTO B KOJIO MPAaBHIBHOTO
IECTUKYTHUKA.

4. Tpu mekapHi MiCTa BUTOTOBJIAIOTh NPOAYKIII0, 3a0€3MEUy0Ud MICTO
xJ11000yJI04HOI0 TIpoJyKIi€ro B mpomopiii 2:3:5. Ilepma nekapHsi BUpoOIsie
30% mnpoxaykmii BHUCOKOi skocTi, apyra — 40%, tpers — 60%. 1) Busnaute
WMOBIPHICTh TOTO, IO MPUAOAHHUI XJ1000yJI0UYHUN BHUPIO BUSIBUTHCS BHCOKOI
skocTi. 2) IlpunOanuii TPOAYKT BHUSBUBCA BHCOKOI sKOCTi. BusHaute
WMOBIPHICTb TOTO, 1110 1I€i BUPIO BUTOTOBJICHUI HA IPYroMy XJ1100KOMOIHATI.

5. o mara3uHy 3ailliyio Tpoe NOKynuiB. BuzHaute WKMOBIPHICTh TOTO, IO
xo4ya 0 OJIMH 3 HUX 3AIMCHUTH MOKYIKY, SAKIIO WMOBIPHICTh 3IIMCHUTH TOKYTIKY
JUTSL KOSKHOTO 3 HUX OJHaKoBa i gopiBHioe 0,3.

6. Ilinkunaroth Tpu MOHEeTH. Bu3HauTe 3aKOH PO3MOJIITY, MaTeMaTUYHE
CIOJIIBaHHS 1 JUCHEPCII0 KUIBKOCTI «TepOiB», mo BUnanu. CKIagiTh (YHKIIIO

PO3IOILTY.
7. % =0, X, =mn/4, 8. Xy =—n/2, X, =7/8,
0, X<—-m/2, 0, X <0,
F(x)=<05-(sinx+1), —n/2<x<a,| f(x)=<bcos2x, 0<x<m/4,
1, X > a. 0, X>ml4.

9. Slkow € WMOBIPHICTH TOrO, 110 B KOXHOMY 3 IIICTHOX HE3AJIEKHUX
BUMPOOYBaHbh BUMAJKOBA BEIWYMHA X , M0 Ma€ PIBHOMIPHHUM pO3MOILT B
inTepBani [7;12], ue Buiiae 3 inteppany (8;10)?

10. Enextpoctaniisi o0ciayroBye wmepexy Ha 1500 enexktponam,
IMOBIPHICTh BMHUKaHHS KOXHOi 3 HuUX BBedepi crtanoButh 0,9. OrmiHiT 3a
JIOTIOMOTOI0 HepiBHOCTI UYebOurieBa WMOBIPHICTh TOro, IO KUIBKICTH JIaMmil,
YBIMKHEHUX B MEpEXYy BBEYEpl, BIAPI3HAECTHCS BiJ CBOTO MAaTEMaTUYHOTO
crioiiBaHHs He OubIe, Hixk Ha 100 (32 aGCONMIOTHOO BETUYHHOIO).
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BapianT 13

1 CnoBo «roauHa» po3pizaiu Ha OYKBH 1 MepeMiliaiy KapTku. Koo €
HMOBIPHICTh TOTO, II[0 BUTATHYTI YOTHPHU KAPTOYKH, PO3MIIICHI B P,
YTBOPIOIOTH CJIOBO <JTaHM»?

2. Bupi6 mepeBipsroTh Ha CTaHAAPTHICTh. IMOBIpHICTH TOTrO, IIO BUPIO
cranmgaptHuid, nopiBHioe 0,8. BuszHaure WMOBIpHICTH TOTO, IO 3 JBOX
nepeBipeHNX BUPOOIB TUTHKU OJUH € CTaHIAPTHUM.

3. V mpsaMOKYTHHUKY 31 cTopoHamu 4 1 6 cM HaBMaHHS BHOpad TOUKY.
Buznautre HWMOBIpHICTH TOro, IO BIJACTaHb BiJA Ii€1 TOYKW JO HaWOIMAKIOL
BEPIINHY MPSIMOKYTHHKA HE TICPEBUIIYE 2 CM.

4.V mara3uH HaJaxoJATh TOAMHHHUKHU 3 TPhOX 3aBOJIIB, BIAMOBIIHO 50%,
30% 1 20%. B npoxykuii 1-ro 3aBoxy To4yHO iayTh 70% TrOOWHHUKIB, 2-TO —
80% 1 3-ro — 90%. fkoro € WMOBIPHICTh TOTO, IO KYIUICHUH TOJAMHHHUK 1TUME
TOYHO?

5. ImoBipHicTh BigMoBHU enemMeHTa cTaHoBUTH 0,001 1 HE 3aJIeKUTH Bij
CTaHy IHIIUX eNeMeHTiB. Bu3naute #moBipHicTh TOTO, 1o 3 1 000 Takumx
€JIEMEHTIB BIIMOBJISITh MEHIII HIK JIBa €JIEMEHTH.

6. JIuckpeTHy BUNAJKOBY BEJIMUMHY 33J]aHO PSIOM PO3MOALTY:

X X1 X 3 4 3naigite  X;, Xp 1 P3, AKIIO

P 03 | 01| p3g [0,25] X <Xp 1 B1OMI MaTeMaTHUYHE

cnogiBanas M (X)=2,6 i gucnepcis D(X)=1315. Cxkmamite QyHKIIit0
posmogiry F(X) Bumagkosoi Bemwummm X Ta 3HalmiTe iMOBipHiCTB

TIOTTaIaHHS I1i€1 BUITAIKOBOT BEJIMUUHH Y IPOMIXKOK [2;4) .

7. X =1, x, =e%%, 8. X1 =2, X3 =9,
0 X<1 0, X <1,
] -_ ) b
F(x)=13Inx, l<x<a, f(x)= NS 1<x<9,
1, X > a. 0, X > 9.

9. JliameTp neTasii, BATOTOBJICHOI B II€XY, € BUMAJKOBOIO BEJIMYHUHOIO, 1110
pO3IoiIcHa 3a HOpMallbHMM 3akoHOM. Jlucmepcis i1 mopisaroe 0,0001, a
MaTeMaTu4He crojiBaHHs — 4,5 mM. BusHautre Mexi, B SKMX 3 WMOBIPHICTIO
0,9545 3HaxX0IUTHCS AlaMeTp HaBMaHHS B3ATOI JIeTalIl.

10. JlomxuHa AeTali € BUIMAJAKOBOI BelnunHOw. CepenHe 3HAUYCHHS
noBXKUHU etaii — 50 cM, a aucnepcis i€l BUMaakoBoi Beauuunu apopisHioe 0,1.
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BukopucroByroun HepiBHICT, YeOuieBa, OIHITH IMOBIPHICTh TOTO, IO
JIOBKMHA HaBMaHHS B34TOI JIeTalal BUIBATHCA B MeKax BiJ 49,5 1o 50,5 cM.
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BapianT 14

1. Timpku oauH 3 TPHOX KIIOUIB MIAXOAWUTH N0 JBepeil. Buznaute
HMOBIPHICTh TOTO, IO JOBEAETHCS MOMPOOyBaTH BCl KIHOYl JJI TOTO, II00
BiJIIMKHYTH JIBEpi?

2. Y rpymi croemianicTiB TPOE EKOHOMICTIB 1 ITATE€pO IOPUCTIB. Jlms
nepeBipku  poOOTH  MIANPUEMCTBA HABMaHHS  BIIOMPAIOTh  YOTHUPHOX
cCriemiamicTiB. SIkol0 € MMOBIPHICTH TOTO, IO IS Tpyla CKIATAEThCS 3 JBOX
IOPHUCTIB 1 TBOX €KOHOMICTIB?

3. HaBmaHHs B34TO JBa J0oAaTHI yucia X 1 Y, [0 HE MEPEBUIIYIOTH 1.
Busznaute MMOBIpHICTH TOTO, 110 10OYyTOK X - Y Oyne He MeHiuH, Hixk 0,1.

4. IMOBIpHICTh OTpUMATH MPUOYTOK B TOCIOAAPCTBI B YPOKaWHUM PiK
ctanoBuTh 0,6, a B HeBpoxkaitHu# pik — 0,2. Y TEBHIA MiCIIEBOCTI HMOBIPHICTh
BpokaifHOro poky AopiBHio€e 0,7. SIkor0 € HMOBIPHICTH OTPUMATH MPUOYTOK
HACTYITHOTO POKY?

5. CraructuuHi JjaHi cBi14aTh mpo Te, 1o 0,3% macakxupiB 3ami3HIOIOTHCS
70 BiAmnpaBieHHs moi3na. Busznaute HMOBipHICTH Toro, mo 3 840 macaxxupis
3aIi3HATHCS JIBOE.

6. IMOBIpHICTB BIly4€HHsI B MILLIEHb MicIs nepiioro noctpury — 0,2 , micas
npyroro — 0,3 , tperboro — 0,7. Bukonano tpu mnoctpini. Busnaute 3axkoH
pO3MOALTY, MaTéMaTU4yHE CIOJIBaHHS 1 JAHUCHEpPCII0 KUIBKOCTI BIy4Y€Hb B
mimieHb. CkIamiTe QyHKIIIO po3noauty. BuzHaute WMOBIpPHICTH TOTO, IO
KUIBKICTh BIy4Y€Hb HE MEHILIE TPhOX.

1. X1:O, X2:\/§’ 8. X1:O,X2:2,
0, X< -1,
T 0, X < -1,
F(x) = a(+2-arctg xj, -1<x<1, 5
2 f(X)=<b(x+1)“, -1<x<3
1, X>1.
0, X > 3.

9. BumankoBa BenmmuMHa X IANOPSAKOBaHA HOPMAJILHOMY 3aKOHY
po3noauty 3 marematTuuHuMm crnoniBanHsM 30 1 gucnepciero 100. Buznaute
HMOBIPHICTh TOTO, IO 3HAYCHHS BHITAJIKOBOI BEJIIMYMHU 3HAXOJIUTHCS B
iaTepBam (10; 50).

10. 3a gac { BukopucToBytoTh st podotu 600 mpunamis. Koxxen mpuaz
Mae HamiHIicTh 0,98 1 BUXOAWTH 3 Jaay He3aleKHO Bia iHImUX. OLIHITH 3a
JIOTIOMOTOI0 TeopeMu bepHyun HWMOBIPHICT, TOTO, IO YacTKa HaJAIMHUX
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npuiadiB BiapizHieTbess Big 0,98 He Outbmn Hik Ha 0,1 (3a aGCOMIOTHOIO
BEJIMYMHOIO).
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BapianT 15

1. HaBmanHsa B3sTtwii TeneOHHHMIA HOMEp CKIIAAEThCA 3 ceMu mudp.
Skor € WMOBIpHICTh TOTO, IIT0 B HbOMY BcCl Itudpu: a) pi3Hi; 6) OJHAKOBI; B)
HenapHi? Binomo, mo HoMep TenedoHy HE MOYHMHAETHCA 3 HU(DPU KHYIbY.

2. YV maprtii geraneid 12 craHgapTHUX BHUPOOIB 1 TpU HECTaHIAPTHUX.
[I’stp  neranmedt, BUOpaHMX HABMaHHS, MEPEBIPSIOTH Ha BIAMOBIIHICTH
CTaHIapTy. Bu3HauTe WMOBIPHICTH TOTO, IO CEpPEA HUX HE BHUSBHUTHCS
HECTaH/IaPTHHX.

3. Ha Bigpisky [—1;3] naBmanns BuGpano gsa uncia X ta Y. koo €

HMOBIPHICTB TOTO, III0 CyMa IIMX YKCEJI MEHIIA 3a 3, a pi3HUL MEHIIA, HIXK 27

4.V uexy npairoe IBa CTAaHKU 3 BUTOTOBIEHHS AeTaneid. [[ponyKTHBHICTh
1-ro cranka BTpuUi OUIbIIA 32 TPOJYKTUBHICTH 2-T0. IMOBIpHiCTH Opaky mis 1-
ro cradka mopiBHIOE 3%, mas 2-ro — 2%. SIkor0 € WMOBIpHICTH TOTO, IO
HAaBMAaHHS B3STa JIETalb BUSBUTHCS OPAKOBAHOIO?

5. SIKo10 € MMOBIPHICTB TOTO, IO 32 TPUPA30BOTrO MIJKHIAHHS IPAJTbHOTO
KyOHuKa KOJIHOTO pa3y He BUMAJE TPhOX OYOK?

6. JluckpeTHy BUNAJKOBY BEJIMUMHY 33JJaHO PSOM PO3MOALTY:

X -6 -4 X3 -1 3Haiinite X3, Py,

P 0,1 Po 0,2 P4 P4, SIKIIIO BIZIOMI

marematndne crnogiBanus M (X)=-2,9 i agucnepcis D(X)=2,69. Cknanite
¢yukuiro posnoginy F(X) BumankoBoi Beauunau X Ta BU3HAUTE WMOBIPHICTH

TIOTIaIaHHS 11i€1 BUIAAKOBOT BEJIMYMHU Y IPOMiXKOK [—4,—1).

1. X1:2, X2:8, 8 Xlz—l, X2=1,
0, X <1, 0, X <0,
F(x)=4a(®/x-1), 1<x<8, F(x)= b, x>0
X% +1
1, X > 8.

9. Ha 3aBop Hamiinuia mapTtist getaneit B kitbkocti 1 000 mT. IMOBIpHICTS
TOro, 10 OJIHAa JAeTaldb BUSBHUThCA OpakoBaHorw, ctaHoButh 0,001. fkorw €
HMOBIPHICTB TOTO, 110 Cepe AeTasiel Oy/ie I’ ITh OpaKoBaHUX ?

10. IMOBIpHICTP BYACHOTO BUKOHAHHS PEMOHTHHUX POOIT Opuragamu Ha
OyniBaunTBi ctaHoBuTh (,7. 3a pomomMoror TeopemMu bepHyJuIl OIiHITH
IMOBIPHICTh TOTO, 1110 YacTWHA Opuraj, 110 BUKOHAIM podoTy BuacHo 3 2 000
Opwuraj, 3HaxoauThes B Mexkax Bijg 0,66 1o 0,74.
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BapianT 16

1. 3a KpyryIMM CTOJIOM JOBUIBHO CUTM JBOE YOJIOBIKIB 1 JB1 JKIHKH.
BusznauTte WMOBIpHICTH TOTO, IIO MPH I[LOMY YOJIOBIKK OyAyTh UepryBaTHCS 3
KIHKaAMH.

2. IMOBIpHICTh ypaXE€HHS MIIIEHI TepIIuM CcTpiiablieM nopiBHioe 0,8,
npyrum — 0,6. Buznaure HMOBIPHOCTI TaKMX MOii: a) MIlIEHb YpakeHa ABOMa
BIIyYEHHSMH; 0) MIIICHb ypakKeHa OJTHUM MOCTPLJIOM; B) MIIIICHb HE BPAXKEHO.

3. YcepenuHy KBagpara MOCTaBICHO TOYKY. Bru3HauTe HMOBIPHICTH TOTO,
110 L TOYKa BUSBUTHCS BCEPEAMHI KPYyra, BIUCAHOTO B KBa/Ipar.

4. 13 10 cTpunbLiB I’ATh BIy4YeHb B MillleHb 3 WMOBIpHICTIO 0,8, Tpu — 3
rMoBipHicTio 0,6, 1Ba — 3 HiMoBipHicTIO 0,7. Bu3HauTe HMOBIPHICTH TOTO, IO
HaBMAaHHS BUOPAHU CTPLIELb B MIIEHb HE BIIYYUB.

5. ImoBiphicTh mosiBU moali A B koxkHOMy 3 100 He3aleKHUX
BurpoOyBanb nopiBHioe 0,8. BuszHauTe HMOBIpHICTH TOTO, MO KITBKICTH M
nosB nozii A 3agosonsHse Hepiaicts 80 <M <90,

6. IMOBIpHICTh BIyuYeHHS M s4yeM B KOp3uHY jaopiBHioe 0,6. Buznaute
3aKOH PO3MOJILTYy, MaTeMaTUYHE CIOJIBAaHHS 1 JUCHEPCII0 KUIBKOCTI MOMajaHb
M’siYe€M B KOP3UHY IICIs 1BOX KUAKIB. CKIaaiTh (PYHKIIIIO pO3MOJILTY.

7. X% =0, X =0,5, 8. X =05, X, =15,
0, X <0, 0, X <1,
F(x)={-x%>+2x, 0<x<a, f(x)=1b(2x-1), 1<x<2,
1, X > a. 0, X > 2.

9. BumagkoBa BemuumHa X PO3MOIIIEHA 33 HOPMAIbHUM 3aKOHOM.
MaremaTu4He CMOJIBaHHS 1 CEPEIHE KBaJAPATUUHE BIAXUJICHHS L1€1 BEJIMUYUHU
BiAMOBIAHO JopiBHIOWOTH (0 1 2. BusHaure HMOBIPHICTH TOTO, IO BHIAIKOBA
BearurHa X HaOyJie 3HA4YCHb, 10 HaJIeKaTh iHTepBany (—2;3).

10. Tlpunag ckimamaeTbesi 3 15 He3aIeKHUX €IEMEHTIB. IMOBIPHICTH
B1JIMOBH KOKHOTO eJieMeHTa 3a yac t qopiBHioe 0,05. 3a 1omomMororw HEPiBHOCT1
UebuiieBa OIIHITH IMOBIPHICTh TOTO, IO a0COJIOTHA BEJIMYWHA PIZHUIN MK
KUTBKICTIO €JIEMEHTIB, 10 BIIMOBUJIM, 1 CEPEIHBOI0 KUIBKICTIO (MaTeMaTHYHUM
CIOJIIBAaHHSIM) BiJIMOB 3a Yac t BUSBUTHCS: a) MEHIIIO0, HIXK JBa; 0) HE MEHIIIOIO,
HIXK JIBI.
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BapianT 17

1. 3 15 norepeitHux 611€TiB BUTPAIIHUMHU € YOTUPH. KOO € IMOBIpHICTH
TOTO, IO Cepe]I IeCTU OLIETIB, B3SITUX HAaBMaHHS, Oyl 1Ba BUTPAIITHUX ?

2. IMOBIpHICTB BIy4YEHHS B IIUTh MICIS KOXKHOTO MOCTPLTYy 1-M CTpisibliem
nopiBHioe 0,6, a 2-M ctpuibiieM — 0,7. CTpiablll BUCTPUIAIN B IIiJIb 10 JIBa Pa3Hy.
SKko10 € HMOBIPHICTH TOTO, IO 1-il CTpiNelh BAYYUTh B LILIb TIIBKUA OAHH pa3, a
2-11 00uBa pa3u MPOMaxXHEThCs?

3. Y npaBUIBbHOMY IIECTUKYTHHKY 31 CTOPOHOIO & HaBMaHHS BHUOpPaHO
TOYKy. Bu3HauTe WMOBIPHICTH TOrO, IO BIJICTaHb BIJ M€l TOYKH JO
HAWOIMKYIOT BEPINMHY IIECTUKYTHUKA He nepesumtye a /2.

4. Ha excnepTu3y HaIIWIUIM TPOEKTH Bl TPbOX HAYKOBO-IOCITITHUX
IHCTUTYTIB. IMOBIPHICTP TOro, MO MPOEKT MEPUIOr0 I1HCTUTYTY JMdICTaHe
MO3UTUBHY OIIHKY pAopiBHioe 0,8, npyroro — 0,6, tperboro — 0,9. s
EKCIIepTU3H BUOpaM HAaBMaHHS TUIBKH OJIMH MPOEKT. BiH JICTaB MO3UTHBHY
OILIHKY. SIKOI0 € HMOBIPHICTB TOTO, IO 11 OYB MPOEKT MEPIIOTO THCTUTYTY?

5. IMOBIpHICTh OyXaHHS XBOPOTO B pE3yJbTaTl 3aCTOCYBAHHS HOBOIO
cnocoOy mikyBaHHsi gopiBHioe 0,8. Busnaure imMoBipHicTh Toro, mo 31 100
XBOpHX oyxae 75 oci6?

6. JIuckpeTHy BUMAAKOBY BEJIMUMHY 33J]aHO PSIOM PO3MOILTY:

X | X | -3 -2 X4 3HalmITh X1, Xq4 1 Pg, AKIO X3 < Xy 1

P |02)|PpP3| 04 | 015 | Bizowmi MaTeMaTH4YHEe CITO/IIBaHHS
M(X)=-2,2 i mucnepcizt D(X)=2,36.

Cknanite ¢yHKIi0 posmoauty F(X) BumamkoBoi BenmuumHM X Ta BU3HAUTE

HMOBIPHICTB TOMAIaHHs Ii€] BUMAAKOBOI BEIHUMHU Y TpoMixkok (—3;1,5].

7. % =15, X, =3, 8. X, =5m/6, X, =,
0, X <1, 0, X <3m/4,
F(x)= 1/8-(X—1)3, l<x<a, f(x)=<bsin2x, 3n/4<x<m,
0, X > .
1, X > a.

9. VYV BupoOHMIITBI OYyHiBEIbHOI IIErNIM WMOBIPHICTh MOSIBU OJHOTO
HecTaHgapTHoro BupoOy cranoBuTh 0,01. flkoro € WMOBIpHICTH TOTO, IO B
napTii 31 100 uernuH a8i Oy1yTh HECTAaHAAPTHUMHU?

10. OuiHiTH IMOBIPHICTH TOTO, IO BIAXWJIEHHS JOBUIBHOI BHITaJIKOBOT
BEJIMYMHHU BiJl 11 MAaTeMaTUYHOTO CIO/IIBaHHS Oy/ie He OUIBIINM 3a JIBa CEPEIHIX

KBaIPaTUYHUX BIAXUJIECHHS (32 aOCOFOTHOIO BEIMYUHOIO).
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BapianTt 18

1. B smuky snexath KapTouku 3 mudpamu: «1», «2», «3», «d», «5», «o»,
«T», «8», «9», K1 BUUMAIOTh HABMAHHS 1 PO3MIIIYIOTh B TIOPSIAKY MOSBH. SIKOIO
€ WMOBIPHICTh TOTrO, MO HUGPH «1», «2», «3» BUABIATHCA TMOPAI B Takii
MOCJIIJOBHOCTI, HE3aJICXKHO B1JI MICIIS iX PO3MIIICHHS?

2. IlpubGop MICTUTHh [Ba €JIEMEHTH, IO NPALIOITh HE3AIEHKHO.
IMOBIpHICTH BIIMOB IMX €JIEeMEHTIB BianoBiaHO AopiBHIoe 0,1 1 0,2. Busznaurte
HMOBIPHICTh BIIMOBHU MPUJIAAY, SKIIO IS IOTO JOCTATHHO, MO0 BiJIMOBUB
xo4a O OJUH eJIeMEHT?

3. JoBinpHO 0OuparoThes uncia X Tta Y B mpoMmiKKy Bix 0 mo 10. SAxoro €

HMOBIpHICTB TOTO, IO Y > x2/2-17?

4. 1o TOpProBOro miAMPHEMCTBA HAAXOASITh OJTHOTHUIIHI BUPOOU 3 TPHOX
(d1pm-BupoOHuKiB: 30% — 3 nmepwoi, 50% — 3 npyroi, 20% — 3 TpeTboi. Cepen
Bupo6iB miepmoi ¢ipmu 80%, apyroi — 90%, Tperboi 70% mnepirocopTHUX
BUPOOIB.

a) Kymieno onun Bupi®. BuzHaute HMOBIPHICTH TOTO, 110 BIH MEPIIOCOPTHHIA.
0) Kynnenuii Bupi0 BUSIBUBCS HE MEPIIOCOPTHUM. BHU3HauTe HMOBIPHICTH TOTO,
110 BiH BUTOTOBJICHUH TPETHOIO (hipMOIO.

5. o #iMoBIpHIIllIe: BUNIAJE TPU pa3u «repO» MICIs YOTUPHOX MiJKUIaHb
MOHETH Y1 BHMAJE 11’ SITh Pa3iB «rep0» Micias BOCbMH MiKHIaHh MOHETH ?

6. Ha musxy pyxy aBTOMOOUISI 4OTUPH CBITJIODOpPH, KOXKEH 3 SIKUX
J03BOJIIE 200 3a00poHse pyx 3 HMoBipHICTIO 0,6. 3HANIITH 3aKOH PO3MOJLIY,
MaTeMaTU4YHE CIOJIIBaHHS 1 AUCTIEPCII0 KUTBKOCTI CBITJIO(MOPIB, sIKI aBTOMOOUTH
MUHYB [0 MeplIoi 3yNUHKH. Bu3Haure WMOBIPHICTH TOTO, LIO0 KIJIBKICTh

CBITIIO(OPIB, K aBTOMOOLIb MTpoixaB 0e3 3yNmuHKHU, Oy/1e HE MEHIIIO0, HIXK JBa.

7. % =0, x,=2, 8. X =2, % =4,
0, X <0, 0, Xx<-1,
F(x)={ax®, 0<x<3, f(x)= L ~1<x<3
b+

9. Ha Binpizky [2;10] nHaBMaHHS BKa3ylOTh TOYKY. SIKOO € MMOBIPHICTh
TOTO, 1110 1151 TOYKA BUSIBUTHCS B TIPABii MOJOBUHI BiJipi3Ka?

10. TTocminoBHo 3’eanano 100 pe3uctopiB, KOKHUK 3 sSKUX Mae omip 20
OM 3 cepenHiM KBajgpaTHYHUM BigxwieHHsM +3 Owm. OIiHITE IMOBIPHICTB

TOTO, IO 3arajibHUM OMip TaKOoi CXeMU MICTUTHUMEThCS B Mexax Bia 1 950 mo

2 050 Om.
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BapianT 19

1. ¥V xouBepti 3Haxomuthcs 10 QoToKapTOK, cepel SKUX OJHA
po3mIykyeThes. I3 KOHBepTa HaBMaHHA JIiCTadd TpU KapTkh. Ko €
AMOBIPHICTb TOTO, IO CEPEJl HUX BUSBUTHCA MOTPiIOHA?

2. IMOBIpHICTH BIIyY€HHs B IUJIb MEPIIMM CTpiIblieM aopiBHIOE 0,6,
apyrum — 0,5, a Tpetim — 0,7. CTpiiblli BUKOHAIIM MO OJHOMY HOCTpiiy. SKoto €
HMOBIPHICTh X04a 0 OJTHOTO BIYYCHHS B ILJIb?

3. HaBmannsa obpano 1Ba HeBi eéMHI unciaa X 1 Y, 110 3aJ0BOJIbHAIOTH

2+y2 HE

ymoBi X+ Y <1. SIkoro € WMOBIpHiCTH TOrO, 10 CyMa KBaapaTiB X
O1bmIa, Hix 0,257

4. TloBigomyieHHST MOXXHaA MeEpenaTH JUCTOM, TenedoHoM 1 (akcom 3
OJIHAKOBOIO WMOBIpHICTIO. IMOBIPHICTH TOr0, IO MOBIJOMIICEHHS JIHIE [0
aZpecaTa KOXXHUM 3 Ha3BaHMX CMOCOOIB CTAaHOBUTH BiANMOBIIHO piBHI 0,7; 0,6 1
0,9. a) Sxoro € HWMOBIpHICTH OTpUMaHHS MoOBigoOMiIeHHS? 0) [loBimomieHHs
ajapecaroM OTpuMaHe. Bu3HauTe HMOBIPHICTH TOTO, IO BOHO IEpPEIaHO IO
dbakcy.

5. IMoBIpHICTH MTPO0OOIO0 KOHJEHCATOpa IiJl Yac BUIPOOYBaHb JTOPIBHIOE
0,01. Sxorwo € #MOBIpHICTL TOro, MmO 3-moMibk 100 KoOHAEHCATOPIB HE
BUTPUMAIOTh BUMPOOYBaHHS O1IBII HIXK JBa?

6. JIuckpeTHy BUMAJAKOBY BEJIMUMHY 33J]aHO PSIOM PO3MOILTY:

X105 1] 2] X 3uaiimit X3, P2, P4, SKIIO Bigowmi

P| Pr |03]02]| Pg | maremarnune cmomiBanns M(X)=085 i

mucriepcis D(X)=1,7025. Cknanite ¢yHKmiro po3noaity F(X) BumamkoBoi
BEJIMYMHU X Ta BH3HAYTE MMOBIPHICTH IOMAJAHHS IIi€i BUIIAAKOBOI BEIMYMHI
y poMixkok [2,4).

7. X1 =5, X2 =10, 8. X1=1, x=2,
0, x <5, 0, x <1,
F(x)=4(1/5)-(x-5), 5<x<a, f(x)=4{b/x, 1l<x<e?
1, X > a. 0, X > e2,

9. Cepenniii yac 6€3B1IMOBHOI poOoTH npunany — 80 roa. Brakarouw, 1o
yac O€3BIJIMOBHOI POOOTH MpUJIATy Ma€ TMOKA3HUKOBUH 3aKOH PpO3MOILIY,
BU3HAYTE: a) HIUTHHICTh Ta (PYHKINIO PO3MOALTYy; 0) WMOBIPHICTH TOTO, IO
npotsaroM 100 roa npuiiag HE BUAE 3 JTay.

105



10. 3ampaBnenus mnitaka norpedye 4,7+05 T mnanbHOro. OUIHITH

IMOBIPHICTh TOTO, IO JiJIs 3amnpaBiieHHs 30 jiTakiB 3HamoOuTHCA Bix 136 10
146 T manpHOTO.
BapianTt 20

1. I’sTu3HayHEe YUCIIO YTBOPEHE 3a JOIMOMOTOI0 TEPEeCTAaHOBKHU I SITH
mudp «4», «4», «4», «3», «3». BuzHaute WMOBIPHICTh TOTO, 11O BCl «TPIAKU»
CTOSATBH MOPSJ, 32 YMOBH, IO OTPUMAHE YMCIIO — MapHe.

2. BigOyBaeTbes cTpiapba Mo MilleHI TpbOMa cHapsijgaMu. IMOBIpHICTH
BIYYEHHS TICIS TMEPHIOro mocTpiry craHoButh 0,8, a micis KOXXHOTO
HACTYIHOTO 3MEHIIYEThCS B JBa pa3u MOPIBHSIHO 3 morepeaHiM. Buznaute
HMOBIPHICTb TOTO, 110 OyJi€ TUIBKU OJIUH MTPOMaX.

3. YV pIBHOCTOPOHHIM TPHUKYTHHUK 31 CTOPOHOIO & BIHCaHE KOJIO.
HaBmanHs mocTaBieHO TOYKY. BHU3HauTe HMOBIPHICTH BIyYEHHS B YaCTUHY
TPUKYTHHUKA, 10 HE HAJIC)KUTH KOJY.

4. IMOBIPHICTh BITyYEHHS HICHS KOXHOTO MOCTPUTY JUIsl TPhOX CTPLIBIIIB
craHoBuTh BiamosigHo 1/3, 3/4, 2/3. SIkoi0 € WMOBIPHICTh, III0 HaBMaHHS
BUOpaHUil CTpUIELb OJMH pa3 BUCTPUIUB 1 IPOMaXHYBCA?

5. Busnaute WMOBIpHICTH TOro, 1m0 cepen 100 BUMAagKOBUX MEPEXOKUX
BUSBUTHCA 40 XKIHOK (MPUITYCKAETHCS, IO YMCEIBHICTh KIHOK 1 YOJOBIKIB B
MICTI OJTHAKOBA).

6. PoGiTHUK 00CiIyroBye Tpu BepcTaTd. IMOBIPHICTH TOrO, 110 MPOTITOM
TOJIMHU TIEPIIUNA CTAaHOK HE MOTpedyBaTHME peryniroBaHHsA, gopiBHioe 0,85 |
apyruii — 0,6, Tpetiii — 0,4. Bu3naure 3akoH pO3MOIiTY, MaTeMaTHYHE
CIIOJIIBaHHS 1 IUCTIEPCII0 KUTBKOCTI CTaHKIB, III0 HE MOTPEOYIOTh PETYIIOBAHHS.
Cxnaaite GyHKIIIO pO3HOJILTY.

7. % =0, xzzxﬁ, 8. X =-3, X, =-1,
0, x<1, 0, X <-4,

F(x)=<a- g—arcsin)z(, 1<x<2, | f(X)=4b, —-4<x<-2,
1’ X>2 O, X>_2.

9. BumnankoBa BenmuyrHa X Ma€ HOPMaJbHUN PO3MOALT 3 MAaTEMATUYHUM
cnoniBaHHsAM a = 25. IMoBipHicTh nmonafganHss X B iHTepBai (10; 15) ctaHOBUTH
0,09. BuznauTte iimoBipHICTh onaianHg X B iHTepBai (35; 40).

10. IMoOBiIpHICTH BYACHO CKJIACTH CTYJIEHTOM BCl ek3ameHH nopiBHoe 0,7.
3a onmoMororw HepiBHOCTI YeOuieBa OIIHITH IMOBIPHICTh TOTO, IO YacTKa 3
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2 000 cryaeHTiB, SIKi CKJIAJIM BC1 €K3aMEHU BYACHO, 3HAXOIUTHCS B MEXaxX Bij
0,66 no 0,74.
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BapianT 21

1. I3 kononu 3 36 KapT HAaBMaHHS BUTATYIOTh YOTHPU KapTH. SIKOwO €
HMOBIPHICTB TOTO, III0 BCi BOHU Pi3HOI MacTi?

2. IMOBIpHICTh BpaXEHHS I MICIsS OAHOTO TOCTPuTy 1-TO CTPiibIlA
nopiBHioe 0,6, a msa 2-ro — 0,8. Ilepmmit crpinenbs 3poOUB TpU MOCTPLIH, a
Opyruii — aBa mocTpind. BusHaute WMOBIPHICTH TOTO, IIO Lidb HE Oyne
Bpa)KeHa.

3. B poMm0 3i cTOpoHOI @ i KyTOM IpH BepmmHi ocHoBu 60° Brmcane
Koj0. HaBmaHHS mocTaBieHo TOUKy. Bu3HauTe WMOBIpHICTH MTONIAAaHHSI TOYKH
B KOJIO.

4. Tpu aBTOMATH WITAMIYIOTh OJIHAKOBI JETall, $KI HAIXOIATh Ha
cniibHUM KoHBeep. [IpOAyKTHUBHICTH aBTOMATIB CIIBBITHOCUTBHCS K 2:3:5.
VIMOBIpHOCTi BHTOTOBJIEHHS OpaKOBaHOI JeTali aBTOMATAMU JOPIBHIOE
BianoBigHo 0,05; 0,1; 0,2. Bu3znaute MMOBIPHICTh TOTO, III0 HABMaHHS B3sTa 3
KOHBE€Epa JICTANIb BUSIBUTHCS HE OPaKOBAHOTO.

5. IMOBIpHICTH BUTrpally mo ogHomy oOutery snotepei nopisHioe 0,1. Sxoro
€ UMOBIPHICTH TOTO, 1110 3 IIeCTH OLIETIB BUTpae Xxo4ya O oJiuH?

6. JIucKkpeTHy BUMAJAKOBY BEJIMUMHY 33J]aHO PSJIOM PO3MOILTY:

X 2 X9 3,5 X4 3Hainite Xy, Xq4 1 pg, SAKIIO

P 0,3 0,1 P3 0,25 | Xp <Xq 1 BIIOME MaTeMaTH4YHE

cnogiBauass M (X)=33 i mucmepcis D(X)=1335. Ckuagite QyHKIit0
posnoainy F(X) BUnaakoBOi BeIMYMHA X Ta BU3HAUTE MOBIPHICTH MMOTAJaHHS

1i€1 BUMAAKOBOT BEJIMYMHU Y IPOMDKOK [3; 4].

7. 4 =-nl4, X5 =7n/3, 8. X =1, X, =3,
0, X <0, 0, X <0,
F(x)={05-(1-cosx), O<x<a, | f(X)=1b-(8x-x3), 0<x<2,
1, X > a. 0, X > 2.

9. HopmanbHO po3mnojijieHa BUMAJAKOBA BEIUYMHA Ma€ Taky (YHKIIIO
posmoainy: F(X)=05+05-®(x—-1). 3 skoro inrepany — (2; 3) uu (3; 5) —
BOHA HaOy/ie 3HaY€HHs 3 OLIBIIO0 HMOBIPHICTIO?

10. Ckinbku Tpeba BUKOHATH HE3aJCKHUX PIBHOTOYHUX BHUMIPIOBAaHb
JaHO1 BeNWYWHU, OO0 3 WMOBIpHICTIO, He MeHmow 3a 0,9, rapantyBaTu
BIIXWJICHHS CEPEIHBOTO apu(METUYHOTO IIMX BHUMIPIOBaHb BiJ 1CTHHHOTO
3HAQYCHHS BEJIMYMHU, HE OUIBII HIXK HA OJAMHUIIO (32 aOCOJIFOTHOIO BEJIMYUHOIO),
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SIKILO CePeTHE KBAIPATUYHE BiIXUIICHHS KO)KHOTO 3 BUMIPIOBaHb HE TIEPEBUIIYE
YOTUPHOX?
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BapianT 22

1. ¥V rpymi 12 cryaeHTiB. I3 HUX Ha «BIAMIHHO» BCTUTAIOTh 3 MAaTEMATHKHU
YEeTBEpPO CTYJ/CHTIB, Ha OIIHKY «JI00pe» — TPO€ CTYJEHTIB, «3aJ0BUIbHO» —
’sTepO CTyAeHTiB. HaBMaHHS BUOMPAIOTh YOTHPHOX CTYACHTIB. SIKOIO €
HMOBIPHICTB TOTO, III0 CEPEeJl HUX ABOE «BIIMIHHHUKIBY 1 IBOE «XOPOITHUCTIBY.

2. IMOBIpHICTh BIy4YEHHS B I[UJIb MICHS 3ajIy 3 JIBOX rapMaT CTaHOBHUTH
0,88. BuzHaute HMOBIPHICTh ypaKeHHS ILIUN MICIS OJHOTO MOCTPLIY JPYroro
rapMaroro, sIKIIO JJIsl IepIIoi rapMaTH 1151 IMOBIpHICTh AopiBHIOE 0,8.

3. YV npsaMOKyTHHKY 31 cTopoHam# 4 1 8§ cM HaBMaHHSI BUOPAHO TOUKY.
O1iHITh IMOBIPHICTH TOTO, IIIO BIACTaHb BiJl i€l TOYKA 10 HAHOIMKIOI CTOPOHH
MPSIMOKYTHHUKA € HE MEHIIIO0 32 1 cMm.

4. Ha ¢abpuui nepma mammHa BUpoOisie 25% Bcix BUpOOIB, Jpyra —
35%, tpeta — 40%. B nux BupoOax Opak cTaHOBUTH BIAMOBITHO 5%, 4% 1 2 %.
ko € WMOBIPHICTH TOTO, IIO: a) HaBMaHHA BUOpaHHWIl BUPIO OpakoBaHUM?
0) B3sTUI OpakoBaHUM BUPIO BUTOTOBJICHO HA JAPYTii MaIInHI?

5. Bigomo, mo B cepenuboMy 5% CTYIEHTIB HOCSTh OKYJsipu. SIKoro €
HMOBIpHICTB TOTO, 110 3 200 CTYACHTIB, SIKI CHAATH B ayIUTOPIi, HE MEHIIIE HIXK
I’ ATEPO HOCATH OKYJISIpU?

6. Ctpinenp BUKOHY€E TIO MIIICH] TpU MOCTpiIU. IMOBIpHICTH BIy4YEeHHS B
MIIIIeHb Mics KOXHOTOo moctpiny aopiBHioe 0,4. Busnaute 3akoH po3mofinty,
MaTeMaTH4YHE CIOMIBaHHS 1 IUCMEPCit0 KUIBKOCTI BIIydeHb B MilieHb. CKIamiTh
(GYHKILIIO pO3MOILTY.

7. % =7l6, X, =3n/4, 8. X =7/6, X, =7/2,
0, X<ml2, 0, X <0,
F(x)=<acosx, m/2<Xx<m, f(x)=<bsin3x, 0<x<m/3,
1, X > Tt 0, x>m/3.

9. BunaakoBa BenmuumHa X pO3MOJiICHA 32 HOPMAJIBHUM 3aKOHOM 3
HYJIbOBUM MATEMaTUYHUM  CIOJIIBAHHAM. IMOBIPHICTh TIOMAJaHHS  I€l
BUIIAJIKOBOT BEJIMYMHHU Ha Biapi3ok [-1; 1] nopisHioe 0,5. 3HalAITh HIIBHICTD Ta
(GYHKIIIIO pO3MOALITY BUMAIKOBOI BEJIMYMHU X .

10. I3 mapTii 31 100 AIMKIB HETIN B3SIU MO OJHINA IETIUHI 3 KOXKHOTO
AIMKA 1 BUMIPSAIU iX AOBXHMHM. OUIHITH IMOBIPHICTh TOTO, IO OOYHMCIIEHA 3a
JAHUMU BUOIPKA CEpelHs JIOBXKMHA IIETJIM BIIPI3HAETHCS BiJ CEPEIHBOT
JIOBXKWHU 1IeTJIM B yCii mapTii He Ounbiie, HDK Ha 0,3 MM, SKIIO0 BiIOMO, IO

CepellHE KBaIpaTUYHE BiIXWJICHHS BUMIPIOBaHHs HE nepeBuirye 0,8 M.

110



BapianT 23

1. ABTOOYC, B IKOMY i€ 1’SIT€pO MAacaKUpiB, MOBHUHEH 3pOOUTH BiCiM
3yNMUHOK. BU3HauTe WMOBIPHICTH TOTO, IO BCi MacaXUpPU BUUIYTh Ha PI3HUX
3yITUHKAX.

2. JlocTaTHBOIO YMOBOIO CKJIaJIaHHS KOJIOKBIYMY € BIJIIIOBIIb X04a O Ha
0JI¢ 3 IBOX MUTaHb, 3aIIPOTIOHOBAHNX BHKIaaadeM. CTyJeHT HE 3HA€ BIAMOBIICH
Ha BiciM nuTaHb 13 TUx 40, sSKi MOXyTh OYTH 3ampoINOHOBaHi. SIKor €
AMOBIPHICTb CKJIACTH KOJIOKBIyM?

3. CTpmKeHb JOBXKHUHOIO | po3iamany B HaBMaHHs BUOPaHii TOYIIl Ha JIBi
JacTUHU. SIKOI0 € HWMOBIPHICTH TOTO, IO JOBXXKHWHA MEHIOI YacTUHU HE
nepesuye /3.

4. Ha 3aBoji, A€ BUTOTOBIISAIOTh 00JTH, Nepiia mamuHa Bupooiise 20%,
npyra — 30%, tpers — 50% Bcix BupoOiB. B ix mpoaykiii Opak CTaHOBUTh
BiAMOBIAHO 3%, 4% 1 2%. SIKOI0 € UIMOBIPHICTH TOTO, 1110 BUIAJKOBO BUOpAHUIA
6onT mae nedext?

5. I'panpHuii kyOouk nigkunaoTs 320 pasziB. 1Kol € MMOBIPHICTH TOTO,
1o nudpa «5» pu 1IbOMY BUITaie He MeHIT HiX 70 1 He Ounbie 3a 80 pa3iB?

6. JIuckpeTHy BUNAJKOBY BEJIMUMHY 33J]aHO PSIOM PO3MOALTY:

X 0,1 1 2 3naiigite Py, P, P3, AKmoO BigoMi
P Py P2 P3 | marematuune cropipamms M (X)=123 i
mucriepcis D(X)=0,6901. Cxianite (GyHKIIO PO3MOALTY F(X) BUIIAIKOBO]T

BEIMYMHM X Ta BH3HAYTE WMOBIPHICTH IMOMAJaHHS i€l BUITAJKOBOI BEIMYHHU
y npomixok (0,1].

7. X =6, X, =7, 8. X =0, X =2,

0, X <4, 0, X <0,
F(x)=40,25-(x—4), 4<x<a, f(x)=1b/x, 0<x<4,

1, X > a. 0, X >4,

9. HenepepBHy BHMIAIKOBY BEIMYMHY PO3MOAUIEHO 3a MOKa3HUKOBUM
posnoaiom 3 mapamerpoM A =0,4. BusHaure HNMOBIPHICTh MOMAJAHHS ITIET
BUMAJAKOBOI BeIMuuHM B iHTepBal (0; 2).

10. Ckinbku TOTPIOHO BUKOHATH BUMIPIOBaHb, 100 3 WMOBIPHICTIO, HE
MeHmow 3a 0,9973, crBepKyBaTH, IO MOXMOKA CepeaHbOi apuU(pMETUUHOL
pe3ynbTaTiB 1MX BUMIpIOBaHb He mepeBunuTh 0,01, SKI0 BUMIPIOBaHHS
XapaKTEPU3YETHCS CEPEIHIM KBaAPATUYHUM BIIXUIEHHSIM piBHUM 0,037
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BapianT 24

1. ¥V amuKy 3HaXOASATHCS KApTOUKU 3 mUpamMu: «1», «2», «3», «4», «5»,
«6», «7», «8», «9y», gKi BUIMaIOTh HABMaHHS 1 PO3MIIIYIOTh B MOPSAIKY TOSBH.
SIko10 € UMOBIPHICTH TOTO, 11O MEpIi TpH Ludpu OyAyTh HEMAPHUMU?

2. CTyIeHT MOe CKJIaCTH 3aJliK 3 aHTJIIHChKOI MOBH 3 WMOBIpHicTIO 0,7, a
3 MaTeMaTUKH — 3 UMOBIipHICTIO P . Busnauntu P, K10 WMOBIpHICTH TOTO, IO
CTYJCHT CKJIaJie 3aJliK Xoua 0 3 OJJHOTO 3 Ha3BaHUX MpeaMeTiB, 1opiBHioe 0,85.

3. SIxoro € MIMOBIPHICTH TOTO, IO CyMa TPHOX HaBMaHHS B3SITHX BIIPi3KiB,
JIOBKUHA KOYKHOTO 3 SIKMX He Oinbma 3a | | OyJie He OLIBIIOKO 3a |

4.V nexy mpamtoe 15 craHkiB, 13 HUX BiCIM CTaHKIB Mapku A, 4OTHpHU
Mapku B 1 tpu — mapku C. IMOBIpHICTH TOTO, IO JI€Talb BUSBUTHCS SKICHOIO,
JUIA IIMX CTaHKIB cTaHoBUTH BigmosigHo 0,8; 0,9 1 0,7. SIkuii BiACOTOK AKICHHUX
JieTane BUTOTOBIISIE 11eX 7

5. YV nepwi kmacu noBuHHI Oytu mnpuidHaTi 200 miteil. BusnauuTu
HMOBIPHICTH TOTO, IO cepea HUX BUABUTHCA 100 mMiBUATOK, SKIIO WMOBIPHICTH
HapokeHHs AiBunHkd — 0,485.

6. 3 ypHH, II0 MICTUTh YOTHUPH KAPTKU 3 HOMEpaMu «1», «2», «3», «4»
HaBMaHHS JICTalOTh JBI KapTKu. Bu3HauTe 3aKOH pPO3MOALTY, MaTEeMaTHUYHE
CIOJIIBaHHS 1 JUCHEPCII0 CyMU HOMEPIB BUIHATUX KapTok. CKIamiTh (yHKIIIO

PO3MOILTY.
7. X =15, X, =3, 8. X, =0, X, =7/6,
0, Xx<1 0, X<—m/2,
F(x)= (x—a)z, 1<x<2, f(x)={bcos®x, —m/2<x<m/2,
1, X> 2. 0, X>ml2.

9. BunagkoBa BeanunHa X Ma€e HOPMaJIbHHUI PO3MOILI 3 MapamMeTpamu
a 1 o. BuszHaure WMOBIPHICTH IOIAJlaHHS BHUIIAJIKOBOT BEJIWYMHU B 1HTEpBaJ
(a—35-c;a).

10. I'mubuHa MOps BUMIPIOETHCS TPUIIAAOM, IO HE MA€ CUCTEMATHYHOL
noxuOku. CepesHe KBaJApaTUYHE BIAXUJICHHS BUMIPIOBaHb HE mepeBuirye 10 m.
Ckinbku Tpeba BUKOHATH HE3aJEKHUX BUMIPIOBaHb, 00 3 IMOBIPHICTIO, HE
MeHmor 3a 0,9, MoxkHa OyJIO CTBEPIKYBAaTH, IO CepeaHE apuMETUUHE ITUX
BUMIPIOBaHb BIIPI3HAETHCS Bl & (TIMOMHU MOps) 3a MOJYJIEM MEHIIE, HIXK Ha
S Mm?
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BapianT 25

1. ITigkumaroTh OBi TpajdbHi KOCTI. Bu3HauTe WMOBIPHICTH TOTO, IO CyMa
KUTBKOCTI OYOK HE MEePEBUIILYE 1T ATHOX.

2.V cepeaqHboMy CIMOM IJIladaM 13 A€CATH MOA00AEThCs Tpa akTopa A,
a BOCHMH TJIsifladaM i3 JABAAISITH HE MOJ00AEThes Tpa akTopa B. YV HaBmaHHS
BUOpPAHOTO IJsi1aya 3amuTany npo rpy aktopiB A 1 B. SIkoro € MMOBipHICTH
TOTO, IO HOMY TI0/100a€THCS Tpa X04a O OJHOTO 3 HUX?

3. VYcepenuHy mpaBWJIBHOTO TPUKYTHHKA HABMaHHS KHHYTO TOUKY.
BuszHaute WMOBIpHICTH TOrO, IO IIi TOYKAa BHUSBHUTHCS BCEPEAMHI KpyTa,
BITMCAHOTO B LIeH TPUKYTHUK.

4. JliunnpHUK peecTpye yacTuHKH Tpbox TumiB: A, B 1 C. IMoBipHIicT
nosiBu nux vactuHok: P(A)=0,2, P(B)=0,5, P(C)=0,3. YacTuHKH KOKHOTO

3 WX THUMIB JIYWIBHUK BusBisge 3 wmosipricTio 0,8, 0,2 i 0,4 BiamosimHO.

JllYunpbHUK BIIMITUB YacTUHKY. Bu3HauTe WMOBIpHICTH TOTO, 1II0 1€ Oyia
yacTUHKa Tuiy B.

5. V notepei Burpae B cepeaHbOMY KOXHHUM I’aTui Oiner. ko €
HMOBIPHICTb, 110 3 YOTHPHOX KYIUICHUX O1JIETIB BUTpa€ Xo4ya O OAuH?

6. JIucKkpeTHy BUMAJAKOBY BEJIMUMHY 33J]aHO PSJIOM PO3MOILTY:

X | X Xo | O 2 3HalmITh X, Xo 1 Py, KO X1 <Xy 1

P|{ P | 0401]03 BioMi MaremaTnuHe cnofiBanHs M (X)=-0,3 i

mucniepcis D(X)=2,76. Cknanite ¢ynkuiro posnominy F(X) sumanxosoi
BeMUMHK X Ta BHU3HAUTE WMOBIPHICTD IOIAIaHHS i€ BUMAIKOBOI BEJIMUYUHH
B IIPOMIXKOK [-2; 2,5).

7. %=1, X, =15, 8. X =0, Xo =7/6,
0, X <1 0, X <0,
F(x)=405-(x*-x), l<x<a, f(x)=4{bsinx, 0<x<n/3,
1, X > a. 0, X>m/3.

9. BumaakoBa BenuunHa X PpO3MOJIJIEHA 3a HOPMAJbHHUM 3aKOHOM 3
napamerpamu a =4, c=1. BuzHaure HMOBIpHICTb IONAJaHHS BHUIAIKOBOI
BenuuuHU X B iHTEpBat (6; 8).

10. ImMOBipHICTh MOSBY TOJIIi B OKpeMOMY BHUMpoOyBaHHI cTaHOBUTH 0,8.
OnuiHITh IMOBIPHICTB TOTO, 1110 B 1 000 He3alie’)KHUX MOBTOPHUX BUMPOOYBAHHSIX
BIIXWJICHHS BIJJHOCHOI YAacCTOTH TMOSBH TMOJIi BiJi IMOBIPHOCTI B OKPEMOMY
BUNPOOYBaHHI 3a MoaysieM Oyzae meHimMm, Hix 0,05.
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BapianTt 26

1. Ha m’ATi kapTo4kax HamucaHo Mo ofHid mudpi: «1», «2», «3», «4»,
«5». JIoBUIPHO BUHMAIOTh TPH 3 HUX 1 KJIaAyTh Ha CTUI MOCIIAOBHO. SKOMO €
HMOBIPHICTB TOTO, III0 OTPUMAHE YHCIIO Oyjie KpaTHE TPHOM?

2. Ilo mimieHi BUKOHYIOTh TPU HOCTPUIA. IMOBIPHICTH BIIyYEHHS IICIA
MEPIIOro, APYTOTo 1 TPEThOTO MOCTPUTYy CTaHOBIATH Bigmosimuo 0,4; 0,5; 0,7.
Skor0 € UMOBIPHICTH TOTO, IO TICISA TPHOX MOCTPUIB B MillleHl Oyje oJHa
npoOoiHa?

3. V kBagpar 3 Bepumnamu (0;0), (1,0), (1;1), (0;1) naBmanus nocrasiesa
touka (X;Yy). Bu3naure WMOBIpHICTH TOro, IO KOOPAMHATU L€l TOYKHU
3aI0BOJIBHSIOTH HEPIBHOCTI Y < 2X.

4. YV nyskri mnpokaty € 10 TeneBi3opiB, I SKHUX 1MOBIPHICTb
0€3B1IMOBHOI pOOOTH MPOTATOM MicAus AopiBHIOE 0,8 1 M’SATh TENEBI30pIB 3
HMoBipHICTIO 0e3BiIMOBHOI pobotu 0,9. Bu3zHaure WMOBIpHICTH TOTO, IO JIBa
TEJIEBI30pHU, B3STI HaBMaHHS B IYHKTI MpoOKaTy, OyAyThb MpaliOBaTH CIPABHO
MPOTATOM MICSIISL.

5. B ayautopii npucythi 400 oci6. Busnaute WMOBIpHICTH TOTO, L0 Y
JBOX OCI0 JIeHb HApOJKEHHS Mpunaaae Ha 1 ciuHs (BBaxkaTH, 110 HMOBIPHICTh

HapoKeHHd y 1eit neHs nopisnioe 1/365).

6. ¥V smuky m’sTe 6iMux 1 Tpu 4opHi Kyii. HaBMaHHS IiCTalOTh TPH KYJIi.
Busznaute 3aKkoH po3noaily, MaTeMaTHYHE CIOMIBAHHS 1 JUCIEPCII0 KUIBKOCTI
YOPHUX KyJb cepes] BuOpanux. CKiIaaiTe PyHKIIIO PO3MOILITY.

7. X =0, X, =1, 8. X, =0125, x, =27,
0, X <0, 0, X <0,
F(x)=4a-In(x+1), 0<x<2, f(x)=4b%x, 0<x<1,
1, X > 2. 0, X >1.

9. Yac 6e3BiIMOBHOI poOOTH TpHWIIATy Ma€ MOKA3HUKOBUU PO3MOIIN 3
napametrpoM A = 0,02 rox. Buznaute iiMoBipHICTH TOTO, 10 3a yac t =100 rox
npwiIaj; a) BUize 3 naay; 0) Oyae mpaioBaTi CIpaBHO.

10. Hucnepcis koxHoi 3 800 He3aleKHUX BHIIQJIKOBHX BEIMYUH HE
nepepuirye 9. koo TOBMHHA OyTH BEpXHS MeXa MOMYJSl BiIXHWICHHS
CepeHbOr0  apu(PMETUYHOTO  BUIMAIAKOBUX  BEJIMYMH B  CEPEIHBOTO
apu(pMETUYHOro iX MaTeMaTUYHMX CIOJIBaHb, I[00 IMOBIPHICTb TaKOIrO

BiaxuiieHHs Oyna 6uibioro 3a 0,9977?
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Bapiant 27

1. 3 15 6ineTiB BUTrpALTHUMH € YOTHPHU OLneTH. KO0 € HMOBIPHICTH TOTO,
10 cepe]l eCTH O1IeTIB, B3ITUX HaBMaHHS, Oy/ie 1Ba BUTPAIIHUX ?

2. Paguct Tpuui BUKJIMKAE KOPECHOHIEHTA. IMOBiIpHICTH TOTO, 110 OyIe
OpUIHATUN nepmuii BUKIMK, nopiBHioe 0,4, npyruii — 0,5, Tperiit — 0,6. 3a
yMOBaMHU TOii, fKi TOJSATalOTh y TOMY, IO BHUKIUK Oyae MOYyTHH, €
He3aJeKHUMU. Bu3HauTe HMOBIPHICTH TOTO, IO KOPECMOHJCHT B3araji Mmovye
BUKJTHK.

3. BuOupatots uucia X ta Y B mpoMmikky Big 0 mo 5. Sxoro €

HAMOBIpHICTE TOTO, 0 XY > 27

4. Y mepuiid ypHI 3HaXOJUThCS OAHA Oia 1 JEB’SATh YOPHUX KYyJb, Y
JpYTid — 0JHA YOPHA 1 YOTUPHU OLITUX KyJil. 3 KOKHOI YPHHU HABMaHHS JICTAJIH 110
OJIHIM KyJIi, a pelITy KyJjb MOKJIAJIN B TPETIO YpHY. BUu3HauTe HMOBIPHICTH TOTO,
10 KyJIsI, BUWHATA 3 TPETHO1 YPHH, BUSIBUTHCSI YOPHOIO.

5. IMOBIpHICTH BIyYEHHS B IJIb MICIIs KOXKHOTO TOCTpLny nopiBHioe 0,2.
o € O1IpII TMOBIPHUM: OAHE BIYYEHHS MICHS TPHOX MOCTPUIIB UM JBA — MICISA
HIECTH MOCTIP1TiB?

6. JIMCKpeTHY BHITAJKOBY BEIUYHHY X

X | -2 15| 2 | X4 | 3amano psagoM posnominy.

P P 03|04 pg 3HalOITE X4, P1. Py, AKIO  BiIOMI

marematnuHe cnogisamas M (X) =185 i
aucnepcis D(X) =2,4525. Cxnanite dyukuiro posnoginy F(X) Bumagkosoi
BEJIMYMHA X Ta BU3HAYTE WMOBIPHICTH IMOMAJaHHS I[I€] BUIAAKOBOI BEJIHMUNHU

y ipomixkok (—2, 3].

O, XS_TC, O, XSO,
F(X)=405-(1+cosx), —mn<x<a,| f(x)=<b1-x/3), 0<x<3
1’ X > a. 0, X > 3.

9. Bunasikosa BeimurHa X pO3MOJiIeHA piBHOMIPHO Ha Binpisky [—1; 8].

Bu3HauTe HMOBIpHICTh TOMAaHHS BUIIAJKOBOI BEJIMUMHUA X Yy BiApi3ok [2; 7].

10. JluckpeTHy BHMNaAKOBY BemMuuHy X X (01| 04 |06

3aJ1aHO PSJIOM PO3TOILITY.

P 02| 03 | 05

BuxopucroByroun HepiBHICT, UYebOuiuena,

ouiiTh iMoBipHicTs Toro, mo | X — M (X) < /0,4 .
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BapianTt 28

1. V Mimedky € m’aTh KapTouok abeTku 3 OykBamu «JI», «T», «O», «O»,
«C». Kaprouku HaBMaHHsS BUHMAaIOTh 3 MIIlI€YKa 1 MOCIIOBHO PO3KIAAAOTh B
psia. BusHaure iMOBIpHICTB TOTO, II0 BOHH YTBOPATH C10BO «JIOTOC».

2. OnuH ctyaeHT BuBYMB 15 13 30 Oi1eTiB ek3aMeHaIIiHOI Mporpamu, a
npyruii — 20. KokeH 3 HUX Mae BIJNOBICTH Ha OJHE MUTaHHSA. BusHaurte
HMOBIPHICTh TOTO, IO J1aCTh MPABWUJIBHY BIJNOBIAbL: a) TUIBKU OJWH 3 HHX;
0) xo4ya O OJIMH 3 CTYJCHTIB.

3. Ilicns Oypi Ha auasHIl Mk 30-M Ta 60-M KutoMeTpamMu TeleoHHOT
JiHIT cTaBcst 00puB. SIKOI0 € WMOBIPHICTH TOTO, 110 0OpUB cTaBca MiXK 40-M Ta
45-M KiJIOMeTpamHu JIiHii?

4. Tlepen mnociBoM 70% HaciHHa Oyno o00poOJjeHe XIMiKaTamH.
IMOBIpHICTh ypa)KeHHsI IIKITHUKaMHU POCIIWH, 10 MPOPOCIH 13 I[LOTO HACIHHS,
nopisatoe 0,05, a pociauH, 10 Ipopociu 3 Heobpobienoro Haciaas — 0,3. SIkoro
€ UMOBIPHICTh TOTO, IO B35Ta HABMAHHS POCJIMHA BUSBUTHCS BPAKEHOIO?

5. Iarb pobiTHUIE (HapOYyIOTh OJHAKOBI ITPAILIKK: ABl B YEPBOHUHN KOJIIp,
a Tpu — B 3eneHuil. [IpoayktuBHicTh mpaii oaHakoBa. [lodapOoBani irpamiku
CKJIaJal0Th B OJIUH SIUIUMK. BU3HauTe WMOBIPHICTH TOTO, 110 cepen 600 irpaok
4epBOHUX BUABUTHCS Big 230 10 260.

6. Y maprtii BUroToBJIeHUX naetaned — 5% HecTaHaapTHUX. BiaOuparoTh
yoTUpu Jerani. BuszHauTe 3aKoH pO3MOALTY, MaTeéMaTH4HE CIOJIBaHHS 1
JUCIIEPCII0 KUIBKOCTI HECTaHJapTHUX JeTane cepen BuOpaHux. CKIaiTh
GYHKIIO pO3MOILTY.

7. X% =-1/2, X, =1, 8. X =0, %, =1,
01 XS_]-, O, XSO,
F)=1, s
F(x)=<a(x+1), —-1<x<1/2, b-e™™", 0< X<+
1, X>1/2.

9. BunaakoBa BenuuMHa X MIANOPSAAKOBAaHA HOPMAJbHOMY 3aKOHY
posmoziny 3 @ =0. IMOBIpHICTh MMOMagaHHs BUIIAAKOBOI BEIHYHUHHA B iHTEPBA
(—0,4;0,4) cranosuts 0,52. BusHauTe cepenHe KBAJAPATUUHE BiIXHUIICHHS.

10. Ipunan cxmanaerses 13 100 enemMeHTIB, MO MPAIIOIOTh HE3AIEKHO
OJIUH BijJl 0JTHOTO. IMOBIpHICTH BIJIMOBH KOHOTO €Je€MEHTa 3a 4yac T JOpiBHIOE
0,005. 3a momomororw HepiBHOCTI YeOuieBa OIIHITH IMOBIPHICTH TOTO, IIO
PI3HULS MK KUIBKICTIO €JIEMEHTIB, SIKI BIIMOBWIM, 1 CEPEIHBOIO KUIBKICTIO

BiIMOB 3a yac T Oyze meHIioro 3a 3.
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BapianTt 29

1. I3 smmka, y sSIKOMY JE€XHUTb TPU MPOHYMEpOBaHI O11€TH, BHIMAIOThH
HaBMaHHS MO0 OAHOMY BcCl OileTu. Bu3HauTe WMOBIpPHICTH TOTO, IO X04a O B
OJTHOMY BUTIAJKYy TIOPSIKOBHI HOMED 30IraTUMEThCS 13 3a3HaYCHUM Ha O1LIeTI.

2. VY rpymi CcHeiaiicTiB — TpU EKOHOMICTH 1 ISTh OpucTiB. s
nepeBipkd poOOTH opraHizarii HaBMaHHS BIIOMPAIOTh YOTHUPHOX CIICIIAITICTIB.
Skor0 € UMOBIPHICTH TOTO, 110 TpyMa CKJIAJATUMEThCA 3 JIBOX IOPUCTIB 1 IBOX
€KOHOMICTIB?

3. YV xom paxgiycom 10 cM pO3MIIIEHO MNPSMOKYTHUH TPUKYTHUK 3
karetamMu 12 1 7 cM. Y KoJIi HAaBMaHHS CTaBJATh TOUKY. BU3HauTe MMOBIpHICTH
TOTO, 1110 BOHA HE MOIMaJIe B TPUKYTHUK.

4.V cryaentcekiit rpym 60% tonakiB. CotoBmii Tenmedon maroth 80%
foHakiB 1 70% miBuat. Ilicns 3aHsaTh B ayauTopli OyB 3HAMJAEHHM KHUMOCH
3a0yTuii TeseoH. Ko € IMOBIPHICTH TOTO, 1110 BiH HAJIEKUTh J1BUMHI?

5. IMOBIpHICTh HApPO/KEHHSI XJOMYuKa cTaHoBUTH 0,51, a AIBUYMHKH —
0,49. B ciM’i Tpoe niteil. Busnaute WMOBIPHICTH TOTO, IO B CIM’i HE OLIbII SIK
JIBOE JIBYATOK.

6. luckpeTHy BUIAKOBY BEIMYMHY 3aJ]aHO PSAOM PO3MOJILTY.

X 0 X, X3 3,5 3HaligiTe  Xo, X3 1 Py, AKIIO
P p; | 0,2 0,6 0,1

Xy < X3 1 B1JOMI MaTeMaTU4YHE CIOIBaHHSA

M(X)=2,35 i mucnepcia D(X)=13025. Cxuagite QyHKLiIO po3momimy
F(X) BunagkoBoi Benmuumnum X Ta BU3HAUTE WMOBIPHICTH MONMAJAHHS i€l

BHIIAIKOBOT BEIMYMHH y TIPOMiXKOK [1; 3,5) .

1. X1=—1, X2 =1, 8. X1:3’ Xo =4,
0, X <0, 0, X <2,
F(x)=1ax®, 0<x<2, f(x)={b(x=5)2, 2<x<8,
L x>z 0, X > 8.

9. BumiproBasibHU# Npujiaa Mae CUCTEMAaTHYHY MOXUOKY 6 cM. Bunaakosi
NOXUOKH MIAMOPSIKOBaHI HOPMAJIbHOMY 3aKOHY 3 CEpeAHIM KBaJpaTUYHUM
BIIXWICHHSIM, pIBHUM 12 cM. SKo0 € WMOBIpPHICTH TOro, MmO TOXHUOKa
BUMIPIOBAHHS HE MEPEBULIUTH 32 A0COIIOTHUM 3HAYEHHSIM 6 cM?

10. IMOBIpHICTh MOSIBU MOIT B KOXXKHOMY BHUIIpOOyBaHHI cTaHOBUTH 0,5.
BuxopucroBytoun HepiBHICT YeOuieBa, OIIHITH IMOBIPHICTh TOTO, IIIO
KUIBKICTB IIOSIB MOMII 3HaxXoauThea B Mexkax Big 40 go 60, skmo Bukonano 100
BUIIPOOYBAaHb.
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BapianT 30

1. IlimkwmHyTO nBI TpasibHI KOCTi. Bu3HauTe WMOBIPHICTH TOTO, IO
JTOOYTOK KIJTBKOCT1 OUOK, SIKI BUTIAJIH, TUIUTHCS Ha 5.

2. YV smuky 10 peraneit, 3 sxkux dvotupu mnodapOoBaHi. PobiTHHK
HaBMaHHS B35B TpU JeTani. BuzHauTe WMOBIPHICTH TOrO, IO Xo4ya O oaHa 3
B3STHUX JIeTajel € mohapOooBaHOIO.

3. Y mpaBUIbHOMY HIECTUKYTHUKY 31 CTOPOHOIO A HaBMaHHs BUOpaiu
TOuKy. Bwu3Haure WMOBIPHICT, TOrO, IO BIACTaHb BIA Il€1 TOYKH JO
HAMOIMKYIOT CTOPOHH LIECTUKYTHHKA He Tepesuinye a/ 2.

4. 13 100 namn 10 wanexuts 1-it maprii, 40 — 2-i1, pewmrra — 3-if maprii. B
1-it maptii 5%, B 2-i1 — 2%, B 3-ii — 4% OpakoBanux namn. HaBmanus
BUOMpPAIOTh OAHY JaMIily. SIKOr € HMOBIPHICTH TOro, 110 BHOpaHa Jamma
BUSIBUTHCSL OPaKOBAHOIO?

5. Cratucrtrka 3anuTiB KpeauTiB B OaHKy Taka: 10% - mepxaBHI opraHu,
20% — iHmn OaHku, pemTa — (QizuyHl 0coOM. IMOBIPHICTH TOTO, IO B3SITHIA
KpeauT He Oyne mnoBepHytuid, crtaHoButh 0,01, 0,05 1 0,2 BiamosizgHoO.
Busznauuti, sika yacTka KpeJUTIB B CEPEAHHOMY HE MTOBEPTAETHCS.

6. Amaparypa MICTUTh YOTHUPU MAaJOHAAIMHUX eJeMeHTU. BiamoBu
CJIEMEHTIB 3a Jeskuid yac T € He3aJleKHUMH, a 1X WMOBIPHOCTI CTaHOBIISTH
iznosinzno P, =01, P, =01; P;=02; P,=0,2. Busnaure 3akon
PO3IOITy, MaTeMaTUYHE CIIOAIBaHHS 1 JIUCIEPCIF0 KUJIBKOCTI €JIEMEHTIB, IO
BiMoBWiIM 32 yac T. CknagiTe QyHKIIIO pO3MOLTY.

1. X]_:T[:/lz, XZZTC, 8. X]_:O, X220,5,
0, X <0, 0, X <0,
F(x)={asinx, 0<x<n/6, f(x)=4a-x3, 0<x<1,
1, X> /6. 0, x>1.
9. TpuBamicte X TedepOHHOI PO3MOBH — BHITAJKOBA BEIUYHHA,

MIOPSAIKOBaHA TTOKa3HUKOBOMY po3mnoaury. CepeaHsi TpUBAIICTh TeNePOHHOT
po3MoBHU — 5 XB. BuzHauTe HMOBIpHICTB TOT0, 1110 AOBUJIbHA Tene(OHHA PO3MOBa
Oyne TpuBaTH Big 5 10 15 xB.

10. Cepennst 3MiHa KypcCy akIliii KOMIaHii Ha O1pKOBUX TOPrax CTAHOBUTh
0,4%. OI1iHITh IMOBIPHICTH TOTO, IO HAa HAWMOMMXKYMX TOprax Kypc aKIiin
3MIHHUTBLCS HE MEHIIe, HI)K Ha 4%.
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JlopaTku

X
3nauenns Qpynkuii P(X) = LJe_tz/ 20t . Jlonatok 1
7=
X 0 1 2 3 4 5 6 7 8 9
0,0 | 0,00000 | 00399 | 00798 | 01197 01595 01994 | 02392 | 02790 | 03188 | 03586
0,1 03983 | 04380 | 04776 | 05172 05567 05962 | 06356 | 067449 | 07142 | 07535
0,2 07926 | 08318 | 08706 | 09095 | 09483 09871 | 10257 | 10642 | 11026 | 11409
0,3 11791 12172 | 12552 | 12930 13307 13683 | 14058 | 14431 | 14803 | 15173
0,4 15542 | 15910 | 16276 | 16640 17003 17364 | 17724 | 18082 | 18439 | 18793
0,5 19146 19497 | 19847 | 20194 20540 20884 | 21226 | 21566 | 21904 | 22240
0,6 22507 | 22907 | 23237 | 23565 23891 24215 | 24537 | 24857 | 25175 | 25490
0,7 25804 | 26115 | 26424 | 26730 27035 27337 | 27637 | 27935 | 28230 | 28524
0,8 28814 | 29103 | 29389 | 29673 29955 30234 | 30511 | 30785 | 31057 | 31327
0,9 31594 | 31859 | 32121 | 32381 32639 32894 | 33147 | 33398 | 33646 | 33891
1,0 | 0,34134 | 34375 | 34614 | 34850 | 35083 35314 | 35543 | 35769 | 35993 | 36214
1,1 36433 | 36650 | 36864 | 37076 37286 37493 | 37698 | 37900 | 38100 | 38298
1,2 38493 | 38686 | 38877 | 39065 39251 39435 | 39617 | 39796 | 39973 | 40147
1,3 40320 | 40490 | 40658 | 40824 40988 41149 | 41309 | 41466 | 41621 | 41774
1,4 41924 | 42073 | 42220 | 42364 42507 42647 | 42786 | 42922 | 43056 | 43189
15 43319 | 43448 | 43574 | 43699 43822 43943 | 44062 | 44179 | 44295 | 44408
1,6 44520 | 44630 | 44738 | 44845 44950 45053 | 45154 | 45254 | 45352 | 45449
1,7 45543 | 45637 | 45728 | 45818 45907 45994 | 46080 | 46164 | 46246 | 46327
1,8 46407 | 46485 | 46562 | 46638 46712 46784 | 46856 | 46926 | 46995 | 47062
1,9 47128 47193 | 47257 | 47320 47381 47441 | 47500 | 47558 | 47615 | 47670
2,0 | 047725 | 47778 | 47831 | 47822 47932 47982 | 48030 | 48077 | 48124 | 48169
2,1 48214 | 48257 | 48300 | 48341 48382 48422 | 48461 | 48500 | 48537 | 48574
2,2 48610 | 48645 | 48679 | 48713 48745 48778 | 48809 | 48840 | 48870 | 48899
2,3 48928 | 48956 | 48983 | 49010 49036 49061 | 49086 | 49111 | 49134 | 49158
2,4 49180 | 49202 | 49224 | 49245 49266 49286 | 49305 | 49324 | 49343 | 49361
2,5 49379 | 49396 | 49413 | 49430 49446 49461 | 49477 | 49492 | 49506 | 49520
2,6 49534 | 49547 | 49560 | 49573 49585 49598 | 49609 | 49621 | 49632 | 49643
2,7 49653 | 49664 | 49674 | 49683 49693 49702 | 49711 | 49720 | 49728 | 49736
2,8 49744 | 49752 | 49760 | 49767 49774 49781 | 49788 | 49795 | 49801 | 49807
2,9 49813 | 49819 | 49825 | 49831 49836 49841 | 49846 | 49851 | 49856 | 49861
3,0 0,49865 3,1 0,49903 3,2 0,49931 3,3 0,49952 3,4 | 0,49966
35 0,49977 3,6 0,49984 3,7 0,49989 3,8 0,49999 3,9 | 0,49995
40| 0,499968 45 0,499997 5,0 0,4999997
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2

X
3unauenns Gpynxuii Q(X) = i(-Z‘ 2 JonaToxk 2
2n
X 0 1 2 3 4 5 6 7 8 9
00| 03989 | 3989 | 3989 | 3989 3986 3984 | 3982 | 3980 | 3977 | 3973
01| 3970 | 3965 | 3961 | 3956 3951 3945 | 3939 | 3932 | 3935 | 3918
02 | 3910 | 3902 | 3894 | 3885 3876 3868 | 3857 | 3847 | 3836 | 3825
03| 3814 | 3802 | 3790 | 3778 3765 3752 | 3739 | 3726 | 3712 | 3697
04 | 3683 | 3668 | 3652 | 3637 3621 3605 | 3589 | 3572 | 3555 | 3538
05| 3521 | 3503 | 3485 | 3467 3448 3429 | 3410 | 3391 | 3372 | 3352
06 | 3332 | 3312 | 3202 | 3271 3251 3230 | 3209 | 3187 | 3166 | 3144
07 | 3123 | 3101 | 3079 | 3056 3034 3011 | 2989 | 2966 | 2943 | 2920
08 | 2897 | 2874 | 2850 | 2827 2803 2780 | 2756 | 2732 | 2709 | 2685
09 | 2661 | 2637 | 2613 | 2589 2565 2541 | 2516 | 2492 | 2468 | 2444
10 [ 02420 | 2396 | 2371 | 2347 2323 2299 | 2275 | 2251 | 2227 | 2203
11| 2179 | 2155 | 2131 | 2107 2083 2059 | 2036 | 2012 | 1989 | 1965
12| 1942 | 1019 | 1898 | 1872 1849 1826 | 1804 | 1781 | 1758 | 1736
13| 1714 | 1691 | 1669 | 1647 1626 1604 | 1582 | 1561 | 1539 | 1518
14 | 1497 | 1476 | 1456 | 1435 1415 1304 | 1374 | 1354 | 1334 | 1315
15| 1205 | 1276 | 1257 | 1238 1219 1200 | 1182 | 1163 | 1145 | 1127
16 | 1109 | 1092 | 1074 | 1057 1044 1023 | 1006 | 0989 | 0973 | 0957
1,7 | 0940 | 0925 | 0909 | 0893 0878 0863 | 0848 | 0833 | 0818 | 0804
18] 0790 | 0775 | 0761 | 0748 0734 0721 | 0707 | 0694 | 0681 | 0669
19 | 0656 | 0644 | 0632 | 0620 0608 0506 | 0584 | 0573 | 0562 | 0551
20| 00540 | 0529 | 0519 | 0508 0498 0488 | 0478 | 0468 | 0459 | 0449
21| 0440 | 0431 | 0422 | 0413 0404 0396 | 0387 | 0379 | 0371 | 0363
22| 0355 | 0347 | 0339 | 0332 0325 0317 | 0310 | 0303 | 0297 |0290
23| 0283 | 0277 | 0270 | 0264 0258 0252 | 0246 | 0241 | 0235 | 0229
24 | 0224 | 0219 | 0213 | 0208 0203 0198 | 0194 | 0189 | 0184 | 0180
25| 0175 | 0171 | 0167 | 0163 0158 0154 | 0151 | 0147 | 0143 | 0149
26| 0136 | 0132 | 0129 | 0126 0122 0119 | 0116 | 0113 | 0110 | 0107
27| 0104 | 0101 | 0099 | 0096 0093 0091 | 0088 | 0086 | 0084 | 0081
28| 0079 | 0077 | 0075 | 0073 0071 0069 | 0067 | 0065 | 0063 | 0061
29 | 0060 | 0058 | 0056 | 0055 0053 0051 | 0050 | 0048 | 0047 | 0046
30 [ 0,0044 | 0043 | 0042 | 0040 0039 0038 | 0037 | 0036 | 0035 | 0034
31| 0033 | 0032 | 0031 | 0030 0029 0028 | 0027 | 0026 | 0025 | 0025
32| 0024 | 0023 | 0022 | 0022 0021 0020 | 0020 | 0019 | 0018 | 0018
33| 0017 | 0017 | 0016 | 0016 0015 0015 | 0014 | 0014 | 0013 | 0013
34 | 0012 | 0012 | 0012 | 0011 0011 0010 | 0010 | 0010 | 0009 | 0009
35| 0009 | 0008 | 0008 | 0008 0008 0007 | 0007 | 0007 | 0007 | 0006
36 | 0006 | 0006 | 0006 | 0005 0005 0005 | 0005 | 0005 | 0005 | 0004
37 | 0004 | 0004 | 0004 | 0004 0004 0004 | 0003 | 0003 | 0003 | 0003
38 | 0003 | 0003 | 0003 | 0003 0003 0002 | 0002 | 0002 | 0002 | 0002
39 | 0002 | 0002 | 0002 | 0002 0002 0002 | 0002 | 0002 | 0001 | 0001
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