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Beryn

Teopist UMOBIPHOCTEH € PO3JIUIOM MAaTEMATUKH, SKUWA BUBYAE BUMAJIKOBI1
SIBUIIA TA BUMAJKOBI Mpoliecu. BUHUKHEHHS Teopii KUMOBIPHOCTEH MOB’ A3YIOTh 3
KOMOIHATOPHUMHM 3aJladyaMu a3apTHUX 1rop, sKi moyanu gochimkyBatu B XVI-
XVII cromitrax. Hampukinmi XIX cromitrs 3°SBUIMCSA 3amuTd 3 OOKY
€KOHOMIKM Ta MPUPOJIO3HABCTBA, K1 1 MPUBEIU J10 ii IHTEHCUBHOTO PO3BUTKY.
IMOBipHICHI METOAM 3HAWIUIMA HIMPOKE 3aCTOCYBAHHS B PI3HUX Tally3sX HAYKH 1
TEXHIKU: B T€Opii HAAIMHOCTI, TEOPii MACOBOTO OOCIYyTOBYBaHHS, B TEOPETUYHIN
¢i3umi, reonesii, acTpoHOMIi, Teopii MOXUOOK CIOCTEpEkEeHb, Teopii
aBTOMATUYHOIO VYHPaBIiHHSA Ta 1H. Teopid WMOBIPHOCTEH € BaXXJIMBUM
KOMIIOHEHTOM 3HaHb Cy4YacHOTO (axiBIls, OCKIIbKM HAaJa€ 3MOTY MPaBHIBHO
OIL[IHIOBATH 1 MPOTHO3YBATH SIK TEXHOJOT1YHI TaK 1 €KOHOMIYHI acleKTHU CBOE
IISITBHOCTI.

HapuanbHuii MOCIOHUK YKJIAJ€HO BIAMOBIIHO J0 HABYaJIbHOI MPOTPaMHU
Kypcy «Teopist KIMOBIpHOCTEI», KM BUBYAETHCS K OKpEMa JUCLHUILIIIHA abo €
CKJIaZ0BOI0 Kypcy «Bumoi matematuku». Mera mnociOHuMka — 3a0e3meduTH
CTYJIEHTIB MaTeMAaTHUYHHUM arapaToM, HEOOXITHUM g 3HA4YHO TIAUOIIOrO i
YITKIIIOTO0 PO3yMiHHS 0aratb0xX (Pi3MUHMX 3aKOHIB 1 CHIBBIAHOIICHD, 5K MAlOTh
HMOBIpHICHUHN XapakTep, ISl pOo3B’A3yBaHHS 3a/1a4, B SKUX MPUCYTHI €IEMEHTH
BUIIAQJIKOBOCTI, /IS OMNpAaIfOBaHHA pe3yJbTaTiB eKCHepUMEHTIB. Teopis
MOBipHOCTEH € 0a3010 JJIsI BUBUCHHS Kypcy «MareMaTudHa CTaTHCTHUKA.

[TociOHUK CKIIamaeThcsi 3 TPHOX PO3IUIIB: €JIEMEHTH KOMOIHATOPHUKH,
BUITQJIKOBI MO/I11, BUITAJAKOBI BeTudMHU. KokeH po3/iia po3OUTHA Ha MiAPO3aiIH
0 Temax, SIKl MICTATh TEOPETUYHY YACTHUHY, MPAKTHYHY YACTUHY Ta 3aBJIaHHS
JUISE ayAUTOPHUX Ta CaMOCTIHHUX pOOIT. Y TEOopeTWUHI YacTUHI B CTHUCIHIH
dbopMi BUKJIAJCHO HEOOXITHUN NIJIsi ONMAaHyBaHHS PO3TIIIHYTOI TEMHU MaTepian —
OCHOBHI O3HAuY€HHA, TeopeMH Ta Qopmynu st po3paxyHkiB. IlpakTuuna
YacTHMHA MICTUTh 3pa3Kd pO3B’SI3aHHS THUIMOBUX 3a7ad, SKI UIIOCTPYIOTh
3aCTOCYBaHHS TEOPETHMYHOTO Marepiany. HampukiHii migpo3airiB HaBeIEHO
3aBMaHHS IS ayJUTOPHOI Ta CaMoOCTiHHOI poOOTH CTyAeHTIB. Y KiHIII
MociOHWKa BMIMIEHO BapiaHTH IHAWBIAYadbHUX 3aBJaHb JJs KOHTPOIIO
3aCBOEHHSI CTY/ICHTAaMU PO3IJIIHYTOrO MaTepiamy.

VY pesynbTaTi BUBYEHHS AUCHUILTIHU «Teopis WMOBIpHOCTEH» CTYIECHTH
MOBUHHI

3HATH. OCHOBHI TMOHATTS 1 TEOpEeMH Teopii WMOBIPHOCTEH Taki SIK
BUMNAJKOBI TOJMIi, O3HAYEHHS Ta BIACTUBOCTI WMOBIPHOCTEH, BHUIAIKOBI
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BEJIMYMHM, OCHOBHI 3aKOHHM pO3MOAULY JUCKPETHUX Ta HENEepepBHUX
BUIAQJIKOBUX BEJIWYMH, iX YHMCIOBI XapaKTEPUCTUKH, TPAaHUYHI TEOPEMH Teopii
HMOBIPHOCTEH;

YMITH: 3HaXOJUTH UMOBIPHOCTI MPOCTUX 1 CKJIAJEHUX MO, aHATI3yBaTU
JTUCKPETHI Ta HETIEPEePBHI BUMIAJKOB1 BEIMUUHH, BMITH 3aCTOCOBYBAaTU T'PaHUYHI
TEOPEMHU JI0 PO3B’A3yBaHHS 3aj1ay.

Po3ain 1. EneMeHTH KOMOIHATOPUKH

KomOinaTopuka — po3/iiyi MaTeMaTUKH, 10 BUBYAE PO3MIILIEHHS Ta BUOIp
00’€KTIB BIIMOBIIHO /10 MEBHUX MPABUJ 1 METOJIM MIIPAXyHKY KUIBKOCTI BCIX
MO>KJIUBUX CIIOCO01B, SKUMHU 1[I pO3MIIIEHHS Ta BUOIP MOXKYTh OyTH BUKOHAHI.

Meronn KOMOIHATOPUKH BIAITpalOTh BaXJIMBY pOJIb B OOUYMCICHHI
NMOBIpHOCTEH pPIZHOMAHITHUX TOJi, MOB’A3aHUX 3 EKCIIEpUMEHTAMHU, W10
MaloTh CKIHYEHHY KUIbKICTh PE3YJIbTATIB.

ChopmynroemMo nBa yHIBepcajdbHI TMpaBuia, SKi 3aCTOCOBYIOTH IS
PO3B’s13aHHS] KOMOIHATOPHUX 3a/au.

MpaBuwio cymu. Sxwo Oesxuii 06’'ckm A moxcna eubpamu N,
cnocobamu, 006 ’ekm A2 — tHwumu N, cnocobamu, Ag — BIOMIHHUMU IO NEPULUX
deéox Ny cnocobamu i m.0., 06’'ckm A — N, cnocobamu, iominnumu 6io
nepuiux (k—l), mo eubip «abo Al, abo AQ,..., abo Ak» MOJICHA 30IUCHUMU
(n,+n,+...+n,) cnocobamu.

Hpuxnan 1.1. B smuky nexars ABI YEPBOHUX, TPU 3€JICHUX 1 YOTUPHU
qopHUX KyJi. CKiTbKOMa Crioco0aMu MOKHA BUOPATH KOJIbOPOBY KYJIIO?

Po3B’s130k. BubpaTtu Kop0poBy KyIli0 — 11€ BUOpaTH 4epBOHY ab0 3eleHy
Kyro. YepBOHY KyJI0 MOKHAa BHOpATH JBOMA CIOCOOaMU, a 3€JIEHY KYyII0 —
TpboMa criocobamu. OTxe, KOIBLOPOBY KYIIIO MOKHA BUOpaTn 2 + 3 crocobamu.

Ipukaax 1.2. B OyniBenbHO-KOHCTPYKTOPCHKOMY BIIJIUI MPAIIOIOTh
JIBOE aHAITUKIB, I’ sITepo mporpamicTiB i 10 imxkenepiB. Jns moHamypodHoi
poOOTH B CBATKOBHH J€Hb KEPIBHUK BiNIUTy TOBWUHEH BHOpATH OJHOTO
cniBpoOiTHUKa. CKITBKH y KEpIBHUKA € CITOCO0IB 11€ 3p00OuTH?

Po3B’sn30k. KepiBHuK Bigminy Moxe BuOpaTH oqHOTO aHamituka My = 2
croco6amMu, OJHOro mporpamicta — Ny =5 crmocobamu, a OJHOrO iHKEHepa

N3 =10 cnoco6amu. Ockinpky 3a yMOBOIO 3ajadi KEepiBHHK BiUIiy MOKe
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BUOpaTH OyJb-KOrO 13 CBOIX CHIBPOOITHHKIB, TO 3TIIHO 3 MPAaBUIOM CYMHU B
Hporo € N +Ny,+N3=2+5+10=17 pidaux cnocoGiB  BuOparu

CHIBpOOITHUKA ISl TOHAAYPOUYHOI pOOOTH.

IIpaBui1o0 MHOKeHHsI (OCHOBHEe MPAaBUJIO KOMOiHaTopukM). SfKkuyo

desikuii 06 'exm A moocna eubpamu Ny cnocobamu, 06’ckm A, (nicis moeo, sk
06’ckm A eorce subpanuii) modicna eubpamu N, cnocobamu i m.o0., 06 ’ekm A
(nicis mo2o AK 6ci nonepeowi 0b’ekmu 6dice eubpano) modxcua eubpamu Ny
cnocobamu, mo eubpamu eci 06'ekmu A A, ... Ay maxiti nocnioognocmi

moorcna Ny =N, -...- N, cnocobamu.

Hpukaax 1.3. CkiUIbKU TpU3HAYHUX YUCET MOXKHA CKJIACTU 3 HUp «1»,
«2», «3», «4», sxmo 1) nudpu HE MOBTOPIOIOTHCS; 2) IUPPU MOXKYTh
NOBTOPIOBATHCS ?

Po3B’si30k. 1) MaeMo 4oTHpH Pi3HHX CIOCOOH, 100 BUOpaTH Hudpy Ha
NepuIoMy MiICIi 371iBa B TpusHayHOMY uucii. [licns Toro sik mepiie wicie
3alHATE SIKOIOCh HMU(POIO, 3aTUIMIMIOCS TPU HUQPPHU JJIs 3alIOBHEHHS JIPYroro
Micls B 9uCIi. J[Jis 3aTTOBHEHHS TPETHOT'O MICIIS 3TUIITUBCS BUOIP 3 TBOX IUD.
Tomy, 3rigHo 3 TpaBWIOM MHOXEHHI Maemo 4-3-2=24 cnocobu
pO3CTaBIsIHHSA 1HUPpP, TOOTO 3 AaHUX UYOTUPHOX LU(Dp MOXkHaA ckiactu 24
TpU3HAYHUX ykcia (0Ch AesKi 3 mux uncen: 143, 321, 124, ....).

2) 3po3ymino, KO HUGPH MOXKYTh MOBTOPIOBATHUCH, TO TPU3HAYHHX

uncen oyne 4-4-4 =64 (manpuxnan, 244, 333, 313).

Mpukaax 1.4. 3 TppOX CTYAEHTCHKHUX TPy MOTPIOHO OOpaTH JEJeraiio
Ha KOH(EpeHIlito, B3SIBIIM IO OJIHOMY CTYIEHTY 3 KOXKHOi rpynu. CKUTbKH
PI3HHUX Jeferaiiii MO)KHa CKJIACTH, SKIIO B TMEpIIiil rpymi HaB4YaeTbes 18, B
npyriit — 20, B Tpetiit — 22 crynentu?

Po3B’s130k. CxopucTaeMocsi MPaBUJIOM MHOXEHHA. 3 TEpIIol TpyIu
OJIHOTO CTyJIeHTa MOXKHa BHOpatu 18 cmocobamu, 3 apyroi — 20, 3 TpeTboi 22
cnocobamu. KimbkicTs KOMaHJ nMopiBHIOE M00yTKYy umcen 18, 20 i 22, ToOTO
ctanoBuTth 7920.



Cxema BuOOpy 0€3 NOBTOpPEHb

Hexali naHa Jeska CKiHUeHHa MHOXMHA A, Mo MicTuTh N pi3HHX
enementis A={a;,a,,...,a,}.
1. IlepecranoBku. Ilepecmanoexoio 3 N enemenmie Ha3UBAETHCA

JIOBIIBHE PO3MIIIEHHS BCiX N Di3HUX €JIEMEHTIB MHOKMHM A y BH3Ha4e€HOMY

nopsAnKy. KilbKICTh BC1X MOXKIIMBUX NIEPECTAHOBOK 3 N €JIEMEHTIB JOPIBHIOE

P, =nl, (1)
ae N'=1-2-3-...-n, 0I=1.
Mpuxaax 1.5. 1) A={a,b,c}. Bunmmemo Bci mepectanoBku 3 Tpbox
enementis: (a,b,c), (a,c,b), (b,a,c), (b,c,a), (c,a,b,), (c,b,a) - scroro
IIICTh MEPECTaHOBOK.

2) Ckinbkoma crnocobamMu MOKHa Ha monuill madu po3CTaBUTH UIICTh
KkHUT? KUTBKICTh TaKMX CIOCOOIB TOPIBHIOE 6l=720.

Hpukaax 1.6. JIBaHaausaTe ocid po3caKyIOThCS BUIAAKOBUM YUHOM B
psan. CKUTBKHM € MOXKIIMBOCTEH TOTO, 1110 JIB1 0COOU CATYTh OPYY?

Po3B’s130k. MHOXUHY JTI0JIeH TOAUIIEMO Ha ABI miaMHOXHUHHU: 10 0cib 1
nBi meBHI ocobu. 10 oci6 moxyTh OyTu BropsiakoBaHi 10! crmocobamu, aBi
ocoOu MOXyTh OyTH BHopsakoBani 2! cmocobamu, kpiMm Toro, € 11
MOXJIMBOCTEH PO3MICTHTH IIi JIBI KOHKPETHI JIOJWHHU TOPYyY 3 JecsIThMa

IHITUMHU. TaKUM 4UHOM,

n=10-2111=111-2.

2. Posmimennst. Posmiwgennamu 3 N enemenmie no K enemenmis
(k <n) nasuBaroTscs BopsaakoBani K - eeMeHTHI MiAMHOXKUHA MHOKUHE A,
mo ckiamganThes 3 K PI3HMX EJEMEHTIB 1 BIAPI3HAIOTHCS OJIHA BiJ OJHOI
CKJIQZIOM €JIEMEHTIB a00 MOPSAKOM ix po3MimieHHs. KiTbKicTh BCIX MOXKJIUBHUX

. . . k .
PO3MIIIICHb 3 N eJxeMEHTIB 110 k CJICMCHTI1B IIO3HA4YalOTh SK An 1 OOYHCITIOIOTH

3a GOPMYJIOIO:

N n_9Y).  .(n—
A‘_(n—k)!_n(n D(n-2)-...-(n—k+1). 2)

Hpuxnan 1.7. 1) A={a,b,c}. Bunumemo Bci po3milmeHHs 3 TpbOX
€JIEMEHTIB 110 J1Ba €JIEMEHTH: (a, b), (b, a), (a, C), (c,a), (b, C), (C, b) — BCbOI'O

UIICTh PO3MIIIIECHb.



2) CTyneHTChKa pasia CKIAIaeThCs 3 CEMU YOJIOBIK. 31 CBOTO CKJIAy BOHH
oOMparTh MOPE3UIII0 Yy CKIaal TPhOX OCIO: TOJOBU pajau, 3acCTyHUKA Ta
cekpetapst. CKUIbKH € pI3HUX CIIOCOO1B YTBOPEHHS Npe3uAll paau?

[Ipe3uaito cTyAeHTCHKOI paiu MOXKHa 00paTH

3 /!
A =—=7-6-5=210 cnocobamn.
41

3. Kombinauii. Koméinayiamu 3 N enemenmie no K enemenmis
(K <m) nasusatoreca K - enemenTHi nigMHOkuHN MHOKUHKM A, siki MicTaTs K
PI3HUX €JIEMEHTIB 1 BIIPI3HAIOTHCS OJIHA BiJl OJHOT TUTBKHU CKJIAJ0M €JIEMEHTIB;

MOPSIIOK B IKOMY BOHU PO3MIllleH]1, He Ma€ 3Ha4eHHs. KUTbKICTh BC1X MOXKITUBHX

: .y . k o
KOM61HaI_III/I 3 N exeMEeHTIB o k IIO3HaA4Yar0OTb CUMBOJIOM Cn 1 00YHCITIOIOTH 3a

dbopmyioro:

Ck n! A&l:

" K-k P ®)

Jlns1 KimbKoCT1 KOMOIHAIIM cripaBeIiTuBi Taki GOpMyIu:
k _ ~n-k,
ck=cr+.
kK _ ~k k-1,
C,=C ,+C

n-1:
0 1 2 n_ AN
C,+C,+Ci+..+C, =2".

Hpukaag 1.8. 1) A={a,b,c}. Bunumemo Bci kombGiHauii 3 TproX
enementis no asa enementu: (a,0), (@,¢), (b,C) — Bevoro Tpu KomGinarii.

2) Ckimbkoma criocobamMu MO)KHa BUOpaTH ABI JeTail 3 SIIyKa, IO

| .
mictute 10 pmeraneit? Ile MoxHa 3po0HUTH C120 = 21'08.' = J 210 =45

crioco0ammu.

Mpukaanx 1.9. 3 xonoau, y skiid 36 kapt, BuitMaroTh 10 xkapt. CKUIbKH €
MOXKJIMBOCTEH, 1m0 cepen mux 10 xapT Oyme: a) piBHO /1Ba Ty3u; 0) HE MEHII 5K
JIBa TY3H?

Po3B’s130k. a) Bcix Ty3iB y konozi kapt € yotupu. BubpaTtu aBa Ty3u 3

2 . : :
gotuprox MoxkHa C, crmocobamu. Pemra BiciM kapT moBuHHI GyTH BHOpaHi 3

8
KapT, 110 He € Ty3aMH, To0To 3 32 kapt. Lle MoxHa 3pobutn C;, crocoGamu. 3a



paBUJIOM MHOXeHHS BUOpaTu 10 kapt 3 36, cepes sIKUX pIBHO JBa Ty3U, MOKHA

2 ~8
C, -C;, cnocobamu.
o . . . : 10
6) Kinexicts Beix cocobis Bubparu 10 xapt 3 - momixk 36 mopisaioe Cig .

: . 10

Bubpatn 10 kapr 3 36, cepen skux B3arani Hemae Ty3iB, moxna Cg3,

cnocobamu. BubOpatu 10 xapt 3 36, cepea sSKUX PIBHO OJMH Ty3, MOXKHA
1 ~9 . . . :

C, -C;, cmocobamu. Tomy, sIKIO MU Bi 3arajabHOI KUTBKOCTI crioco6is BUGOPY

10 xapt 3 36 BigHIMEMO KUIBKICTH crioco01B BuOOpy 10 kapT, cepes AKUX HEMae
Ty31B, 1 PIBHO OJUH Ty3, MU OTPUMAEMO KUIbKICTb MOXJMBOCTeH BHOOpPY 10

KapT, cepell AKUX He MEHII sIK J1Ba Ty3u. ToOTo BuOparu 10 xapT, cepen KX HE

10 ~10 A1 A9
MeHI sik 18a Ty3u, Moxaa Cyg —C3; —C; - C;, crocobamu.

Cxema BHOOpY 3 MOBTOPEHHSIMM

1. IlepecranoBkm 3 mnoBTOopeHHsiMH. Hexaii A:{al,az,...,an} —
MHOKHMHA, 10 Mae N eileMeHTiB M pi3Hux TumiB (M < N). EnreMeHTH 0gHOTO
TUIY HE BIAPI3HIAIOTECS MDK coOoro. Hexai k1 €JIEMEHTIB HaJIE)KaTb 0

nepuioro Ty, K, elemMeHTiB HatexkaTh 0 APYroro Tumy i T.a., K, enementin

HanexaTh 10 M - ro tumy, npudomy K, +K, +...+K_ =n. Bci moxusi pizni
N - eJleMEHTHI BIOPSAIKOBaHI Habopw 3 IMX N EJIEMEHTIB Ha3MBaOTHCS
nepecmanoeKkamu 3 HOBMopeHHAMuU. IX KiTbKICTh JTOPIBHIOE
n!
A al
K Mk, K !

Mpukaax 1.10. Ckinbku pi3HUX CEMU3HAYHUX YHCENT MOXKHA YTBOPHUTH 3
IBOX «1», o;HIET «2» 1 YOTUPBOX «3»?

P (ki Ky, Key)

(4)

|
e moxua 3podutu P,(2;1,4) = 2|§!4| =105 cnocobamu.

2. Komo6inauii 3 nopropennsimu. Hexait Mmaemo M TumiB exemMeHTIiB (B
KOXKHIM TPyIi JOCTAaTHBO OaraTo €JIEMEHTIB) TaKWX, IO CJIEMEHTH BCEPEaUHI
TpyNu OJHAKOBI, EJIEMEHTH PI3HUX TPYN BIAPI3HAIOTECA MK coOor. I3
CYKYITHOCTI BCiX €JICMEHTIB BI3bMEMO ITIIMHOKHHY, IO MICTUTh N €JIECMEHTIB.
s migMHOXMHA 13 N €IEMEHTIB BU3HAYAETHCS KIUIBKICTIO B3SITUX CICMCHTIB 3

MepuIoi Tpymnu, KUIbKICTIO B3ATHX €JIEMEHTIB 3 Apyroi rpymu i T.4. L1 yucna



MOXYyTh HaOyBatu 3HaueHb Big 0 g0 N, ane Tak, moOO cyma eJIEMEHTIB
nopiBHIOBaia N .

KinbKicTp p13HHX cIOCOOIB YTBOPEHHSA N - €J€MEHTHOI HEBIIOPSIAKOBAHOT
MHOKMHU 3HAXOJATh 34 TaK 3BAHOI0 hOpMYN010 KilbKOCMI PI3HUX KOMOIHAYIU
3 NOBMOPEHHAMU.

Cn_ m-1 :Cn (5)

m ~ ~m+n+l m+n-1-

Hpukaax 1.11. Ha nowTi € ciM pi3HUX TUMIIB Mapok. CKUTBKH € CIOC001B
Kynutu 12 mapox?

Po3B’s130Kk. B posrispanomy Bunaaky M =7 TuniB mapox. Mapkw, 1o
HaJIeKaTh JI0 PI3HUX THUIIB, BIAPI3HAIOTHCS MK COOO0, a Ti, IO HaJIeXKaTh 10
OJIHOTO THILy, He BinpisHsroThes. IloTpibHo BuOpaTn mimmuOXkMHY 3 N =12
KyIuieHuX Mapok. Croci0 yTBOpEHHS TaKoi MHOXKMHU BH3HAUYAETHCS KUIBKICTIO
KYIUICHUX Mapok 1-ro Tumy, 2-TO THUILY,..., 7-TO THUILy, MPUYOMY iX 3arajibHa
cyma wmae JopiBHioBatH 12. OTxe, MaemMo cmpaBy 3 KOMOIHAIIIMU 3

nosroperuamu, g¢ M =7, N =12. Tomy KinbKicTb pi3HUX croco6iB KynuTu 12

MapoK 3Hax0auMo 3a popmyiaoro (5):

I
18 =18564.
12!-6!

3. Po3MileHHs 3 MOBTOPEeHHSAIMHU. Po3miugeHHAMU 3 ROBMOPEHHAMU 3

12 _ A2 A2
C;"=Cp71=Cp =

N enemenmiec no M enemenmié HA3UBAECTHCS JOBUIbHE BIIOPSIKOBaHE
po3MimieHHss M enemMeHTiB (cepen SKUX MOXYTh OyTH ¥ oJHAKOBi) 3 maHux N
pi3HUX eleMeHTiB. KUIbKICTh BCIX MOXKJIMBUX PO3MIIIEHb 3 MMOBTOPEHHIMH 3 N
€JIEMEHTIB 0 M J0piBHIOE

-~

m m
A =n".
Hpuxnan 1.12. Ckitbku IT'STHU3HAYHUX YHCENI MOXKHA  CKJIACTH,

BUKOPHUCTOBYIOUH ITUPpH «2», «5», «7», «8»?
Taxux uncen Oye Z{:’ =4°=1024.
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3aBaaHHs /I AyIUTOPHOI Ta CAMOCTINHOL po0oTH

1. CkinmbkoMa crnocobamMu MOXKHa BUOpAaTH OJIHY KBITKY 3 KOILIMKa, B
akomy 10 rBo3auk, 15 TpostHA Ta BiciM XpU3aHTEM?

2. CKUIbKU € TBO3HAYHUX YUCEII, Y IKMX 00UB1 M pu mapHi?

3. Hudpu «0», «1», «2», «3» HanKcaHl HA YOTUPbOX KapToukaX. CKUTbKH
PI3HUX YOTUPU3HAYHUX YMCET MOKHA CKJIACTHU 3 LIMX KapTOUOK?

4. CKUIbKM PI3HUX YOTHPU3HAYHUX UYMCET MOXKHA CKJIACTH 3 MHOKUHH
mudp «1», «2», «3», «4», «5», «6», gAKMo a) MUpU HE TOBTOPIOIOTHCS;
0) uudpy NOBTOPIOIOTHCS; B) YKCIIA MAPHI 1 HU(PU MOXKYTh TOBTOPIOBATHUCS ?

5. CkibKOMa criocobamu cemepo JIoJed MOXKYTh pO3MICTUTHCS B Yep3i B
Kacy?

6. CkulbkoMa PI3HUMH CIOCOOAMH MOKHAa PO3HECTH KOPECHOHJEHIIIO
I’ ATHOM ajipecaTtam?

7. Ckinbkoma criocobaMu MOKHa repectaBuTu nudpu uncia 123456789
Tak, 100 MapHi HUPPH 3ATUIUIUCH HA TAPHUX MiCLISIX?

8. CKUIbKM PI3HUX YOTHUPULU(PPOBUX UKCIIA MOKHA CKIACTH 3 LU «0»,
«1», «2», «3», «4», «5», «6» Tak, MO0 y KOXKHOMY 4ucii Oyma mudpa «2», 3a
YMOBH, 110 [UGPH HE TTOBTOPIOIOTHCS ?

9. CKUIBbKHM MOHA CKJIACTH YOTHPHU3HAYHMX YUCEIT TaK, 100 JOBLIBHI MBI
cycimai udpu Oynu pisHUMH?

10. V xaptii croptioro 36 kmiTHHOK. ['paBelnb NMOBHHEH BIIMITHTH
mricTh. CKUTBKH € MOXJIMBUX BapiaHTIB?

11. V xokeitHOoMy TypHipi Gepe ydacTh micTh kKoMana. KokHa xomanzaa
MOBHUHHA 3ITPaTH 3 KOXKHOIO OJIHY Tpy. CKUIBKH irop 3irpaHo B TypHipi?

12. CKiTbKM TpSIMUX MOXKHA TIPOBECTH YEpe3 BICIM TOYOK, 3 SKHX YKOIHI
TPH TOYKH HE JIKATh HA OJHIN mpsmiii?

13. V amuky mictutbesa 20 neraneit, cepesl HUX — I'SITh CTaHIAPTHUX.
Ckinbku € croco0iB BUOpaTu TpHW AeTani, Mol cepen HUX xoua O omgHa Oyna
cTaHgapTHa?

14. Tpyma ctynentiB BuB4Yae 10 pisaux aucnmmiid. CkiTbKoMa
croco0aMy MOKHA CKJIACTH PO3KJIAJ Ha MOHEAUTOK, SKIIO B 1€ IeHb TOBUHHO
OyTH 4OTUPH Pi3HI 3aHATTS?

15. B enexrtpomnoizmi 12 BaroniB. CKUIBKH € CIOCOOIB PO3MICTHTH
YOTUPHOX MACAKUPIB, AKIIO B OJJTHOMY BaroHi MOBUHHO OYTH HE OUIbIIIE OJHOTO

nacaxupa?
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16. 3 10 xnomuwukiB 1 10 AIBYATOK CHOPTUBHOIO KJAcy MAJis y4dacTi B
ectadeTi MOTpPiIOHO BUOpPATH TPU KOMAHAM, KOXKHA 3 SKUX CKJIQJAEThCA 3
XJIOMYuKa Ta AiBYMHKHU. CKUTbKOMa Cioco0aMH 1€ MOKHa 3pOOUTH?

17. 3 rpynu, B sKy BXOJATh CEMEPO IOHAKIB Ta YOTHPU HIBUMHU, Tpeda
CKJIACTH KOMaHJy 3 IIICThOX OCIO Tak, 1100 y Hild OyJI0 HE MEHUI SIK JIBOE JiBYAT.
CkinpkoMa crioco0aMH 1€ MOXKHa 3p0OUTH?

18. CkinbkoMa crmocobamMu MOKHAa PO3CTAaBUTH Ha MOJHULI CIM PIZHUX
KHIKOK, 1100 TpH MEeBH1 KHUTHU cTOstu nopsia? He mopsin?

19. lecsatepo cTyaeHTiB, cepen sikux Onekcanap ta Bacuib, BUmajakoBum
YUHOM 3aiiMaroTh 4epry B 0i0mioTexy. CKUIbBKM € BapiaHTIB PO3MIIICHHS
CTyAeHTiB, Koimu Mk OnekcaHapoM Ta Bacuinem ONMHUTBCS TMIECTEPO
CTYJICHTIB?

20. B oHOTO CTyZeHTa € CiM PI3HUX KHUXKOK JiJiT OOMIHY, a B IPYyroro —
16. CkinbkoMa crmocobamMu BOHHM MOXKYTh 3IIACHUTH OOMIH: KHHXKKa Ha
KHIKKY? JIB1 KHMDKKHM Ha JIB1 KHUKKH?

21. B ypHi 12 6inux 1 BiciM 4opHUX KyJib. CKUIbKOMA crioco0amMu MOKHA
BUOpaTH I’ SITh KyJib, II00 cepen HUuX OyJo: a) i’ sATh YOpHUX; 0) Tpu OUIHX 1 ABI
YOPHUX KyJI1?

22. CkinbkoMa crioco0amMu MOXKHA PO3AUIMTH IICTh PI3HUX KHUKOK MK
4OTUpMa CTYACHTaMH, SIKIIO a) HE OOOB’SI3KOBO KOXKEH CTYJIEHT OTPHUMAE
NOJIapYHOK; 0) KOKEeH CTYJEHT OTpUMae xo4ya O OJJuH MOJIapyHOK?

23. CkinpkoMa crmocobaMu MOXHA CKJIACTH  y30p 13 IICThOX
OOJUITIOBANIBHUX TUTUTOK, SIKIIO € YOTUPHU COPTH TUTUTKHU ?

24. CkinpKkoMa croco0aMu MOXHA PO3JUIUTA 15 BUITYCKHHKIB Ha TPhOX
OyIIBHUIITBAX, SIKIIO B OJJHOMY 3 HUX € BICIM, B IPyTOMY IT’ITh, B TPETHOMY J[Ba
BaKaHTHI1 MiCIs1?

25. CKUTbKH € CIOCOOIB PO3MICTUTH [I€B’SIThOX JIOJIEH B JIBOMICHOMY,
TPUMICHOMY 1 YOTUPUMICHOMY HOMEPi TOTEI0?

26. I'pyna cTyseHTiB 3 BOCBbMH YOJIOBIK BUpPYyIIA€ B TT010pox. CKUTbKOMA
croco0amMu MOXHa CKJIACTH TPYIY 13 CTYyIEHTIB 2 — 4 - 0 KypciB?

27. CkinbpkoMa crioco0aMu MOKHA po3MicTUTH 16 BUIIB TOBapiB Y TPHOX
Mara3uHax, SKII0 B MEPIINH Mara3uH NOTPIOHO TOCTaBUTU JEB’STh, B APYTUM —
4OTUPH, a B TPETIH — TPU BUIU TOBAPiB?

12



Po3aia 2. BunaakoBi mojaii

2.1. Knacudikamis nmoaii

Jlocin, eKCIepHMEHT, CIOCTEPE)KEHHS JEesSKOTO SBUINA HAa3HBAETHCS
eunpooyseannam. BunpoOyBaHHS, pe3ylbTaT SKOTO HE MOXKHA MependadnuTh
Hamepea, B Teopli  WMOBIPHOCTEH  HA3UBAEThCA  GURAOKOGUM, a0
cmoxacmuuyHum excnepumenmom. lIpu 1UbOMYy pO3IISAAIOTHCA TUIBKH Taki
eKCIIEPUMEHTH, SKi MO’KHa TIOBTOPIOBATH, X04a O TEOPETHYHO, 32 HE3MIHHOTO
KOMIUIEKCY YMOB JIOBUJIbHY KIIBKICTh pas3iB.

Bunaokoeorw nodicto, abo nodiero, Ha3UBAETHCS AOBUIBHUN PE3yNbTAT
BUIIPOOYBaHHs, IKUI MoOe BiOyTHCS abo Hi.

[Tonii 3BMYaifHO MO3HAYAIOTH BEIMKUMHU JIITEPAMH JJATHHCHKOTO aln(aBiTy:
AB,C,... .

[Mpuknagamu noniid € BUMaAiHHA repOa yu HUGPH MIAKUHYTOI MOHETH,
BJIIy4YaHHS B I[UIb UM MPOMaxX IMPH MOCTPLIl B MillIE€Hb, BUMAAIHHS KIJIBKOCT1 OUOK
Ha MIIKKHYTOMY TpajbHOMY KyOWKY, BUXiJ OpakoBaHOro BUpOOY 3 KOHBeepa
nignpuemMcTBa, BunafAiHHg Outein sk 1 000 MM omajiB B meBHiN reorpadivHiii
MICIIEBOCTI 32 BU3HAUCHHH PIiK.

[Toxist Ha3UBAETHCS 0OCHOGIPHOIO, SIKIIIO BOHA O0OOB’SI3KOBO BiIOYACTHCS
B pe3y/IbTaTi BUITPOOYBaHHS.

[Moxis Ha3UBA€ETHCS HemoMHcaueolo (NMO3HAYAETHCS CHUMBOJIOM ), SIKIIO
BOHA HE BiIOYAEThCA 3a KOAHUX YMOB ITi/1 4ac BUIIPOOYBAHHS.

[Toxii Ha3WBaIOTBhCS HecymicHuUMuU, SKIIO BUHUKHEHHS OJHIET 3 HUX
YHEMOJKJIMBJIIOE BHHHKHEHHSA IHIIMX MO B OZHOMY ¥ TOMY CamMoOMy
BurnpoOyBaHHi. B iHIIOMY BUTIaAKy MOii HA3UBAIOTHCS CYMICHUMU.

[lonii HA3UBAIOTHCS PIGHOMOMCAUGUMU, SKIO HEMAE IMIJACTaB BBaXaTH
OJIHY 3 HHX OLIBIIT a00 MEHII MOKJIMBOIO, HIXK 1HIIII.

Enemenmapnoro noodicio Ha3UBAacThCs TMEBHUN (PIKCOBaHUM pe3ylbTaT
CTOXaCTUYHOTO EKCIIEPUMEHTY, SIKHA HE MOYKHA BUPA3UTH 4Yepe3 CYKYIHICTb
IHIIMX Ppe3ynbTaTiB (94U COPUYMHUTH HUMH), 1 TO3HAYAIOTh CHUMBOJIOM
rpeubkoro andamity «®». 30Kpema, pi3HI eJeMEHTapHi MOJii HE MOXYTh
BiIOyTHCS OTHOYACHO.

MHOXHHY BCiX €IEMEHTApHUX TIOMIM HA3WBAIOTh  HPOCHIOPOM
esleMenmapnux nooiii, i T03HAYaIoTh K « (2 »,

Bynb-sika BUnmagkoBa nomis A € miaMHoxuHOW0 MHOXHHA 2.
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Jlii Hajg MOMIAMM € UUIKOM BIAMOBIAHUMHM OCHOBHHMM OIEpalisiM Haj
MHOKUHAMU.

006’conannam (cymorw) nooiii A i B nasuBaethcs Bumagkosa momis
AU B (a6o A+ B), sixa nomsrae B ToMy, mo BigOymeThess Xxoua O O1HA 3 HHUX
(to6To a6o A, ado B, ado A i B paszom).

Hepemunom (0ooymxom) nooin A i B nasupaernca Bunankosa mogis
ANB (a6o A-B), axa nomsrac B tomy, mo noxmii A i B BinGymyrsca
OIHOYACHO.

Piznuyero nooiti A i B HasuBaerscs Bumagxosa momis A\ B (a6o
A—B), sxa monsrac B TomMy, mo BimOymerbca momis A 1 omHOuacHO He
BinOymeTnes momis B.

Hpomunexcnor nodicro 1o A nazupaerses Bunaakosa nogis A=Q\ A

(A+ A=), axa nonarae B ToMy, 1o He BinOyBacThes mofis A.
3ayBaxkumo, axio noaii A i B mecymicni, o ANB=0.

HMocninosuicts momitt Hy, H,,..., H, Hasusaerscs nosnoro zpynoro

n

nodin (rirnoTte3) JJIisi JAaHOTO BUIPOOYBaHHS, SKIO BOHHU IOMApPHO HECYMICHI,
Hi "Hj =& mnsa seix 1 # J, a HHUH, U..UH, =Q. A6o mo e came

— B pe3yJIbTaTi MPOBEJCHHS CTOXAaCTUYHOT'O CKCIIEPUMEHTY BiIOYAeThCS OJHA i
TUILKH OJTHA TO/Iis 3 TTOBHOT I'PYIIH.

Hpuxnan 2.1. BunipoOyBaHHs: MAKKUIaHHS TPAILHOTO KyOHKa.

[puknanyM moxiii 3a Takoro BUIPOOyBaHHS: mofis A — BHmano Im’sTh
040K, moxis B — Bumana mapna xinekicts o4ok, nomis C — Bumano ciM 04YOK,
noxis D — sunano wine uncno ovok, noxis E — Bumano He Menm sk Tpoe 04OK.

EnemMenTapHuMu NoAisIMU B TakoMy BUIIpoOyBaHHI €  Wp, Wy, W3, Wy,

Wg, Wg, ne monis W o3Hauae, O B pe3yabTaTi NiAKUIAHHSA KyOHKa BUIIAJIO i

OYOK, 1=1234,56. ITpocrip eJIEeMEHTAPHUX MOTiiA;
Q ={w;, W,, W;,W,, W, W, } a6o Q={1, 2, 3, 4,5, 6}.
VYV upomy sunpoOysanni moxii A, B,E - sunagkosi, momia C —

HeMoxnBa, noais D — mocrosipua. Kpim toro, noxii A i B mecymichi, monii
A'i E - cymicni. IToxii Wy — Wg yTBOPIOIOTH MOBHY IpyIy nomiid, Wy —Ws He

yTBOpIOIOTh. Enementapui moxnii - Wy, Wy, Wy, Wy, W5, Wg — pIBHOMOKIIMBL.
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vV wsomy sunpobysanni A={b}, B={2,4,6}, D={1,23,4,56},
E={3,4,56}, toni BUE={2,34,5,6}, BNnE={4,6}, B\E={2},

A={1,2,3,4,6}, D=Q.

2.2. KnacuuHe o3HayeHHs1 HMOBIpPHOCTI

Hexaii npoBoguThcsi BUNPOOYBaHHS, IO Mae N HECYMICHHX,

PIBHOMOXJIMBUX  pe€3yJibTaTiB, $KI yTBOPIOIOTH T[OBHY TIpYIy MOAI:
Q={W,W,,...,W,}. Take BUNpOOYBaHHJ HA3UBAECTHCH  KIACUUHOIO

iimogipnicnoio cxemoro. Bumanxosa mnoxis A BigOymerscs B pesynbTaTi
BUIMIPOOYBaHHA, SKUIIO BiAOyAeThcs sAKach 3 M eJeMeHTapHUX MOAIM

{Wil,Wiz,...,Wim}. IIpu 1BOMY A={Wi1'Wi2,...,Wim}, a elleMEHTapHi MOofil

Wi1 Wi2 yeney Wim HA3UBAIOTHLCS CHPUAMAUSUMU TIOT1T A.

Osnauennsi. Vmosiprictio P(A) sunanxosoi momii A HasuBaeThcs
Bi[HOIIEHHS KiIbKOCTI M pe3ynbTaTiB, CIpUATAMBUX mofii A, mo 3aranpHOi
KUTBKOCT1 N pe3ysbTaTiB BUIPOOYBaHHS, TOOTO

P(A) =2, 6)
n
Take o3HaYeHHSI KMOBIPHOCTI HA3UBAETHCS KIACUUHUM.

IMOBIpHICTh TIOJIT — 11€ YHCETbHA Mipa CTYIeHsS 00’ €KTUBHOI MOKJIMBOCTI
el momii.

3 KJIaCHYHOTO O3HAYEHHsI KMOBIPHOCTI BUILIMBAIOTh TaKi 1i BIACTUBOCTI:
1. IMOBipHICTH JOBUIEHOI BUIAAKOBOI Mofii A € JOZaTHUM YMCIIOM 3 Bifpi3Ky

[0;1], To6T0 O < P(A)<1.

2. IMOBIpHICTh HEMOXKIIMBOI HOIi KopiBHIOE HyMH0, TooTo P () =0.

3. IMOBipHICTb 10CTOBIPHOT NOAIT KOpiBHIOE omuHuLi, Too6To P(Q) =1.

Ipukaanx 2.2. B ypai mictutbest 10 6UMX 1 TICTh YOPHUX KYJTb. SIKOIO €
WMOBIPHICTH TOTO, IO ) HABMAaHHS BUTATHYTA KyJsst Oyne Ou10t0? 0) HaBMaHHS
BUTATHYTI JIB1 KyJI1 BUSBISATHCS OLTUMU?

Po3p’sizok. a) Ilosmauumo noxirto A = {Bursarayra Kyins BHSBHIACS
Oimoro}. KimbkicTh  BCiX  PIBHOMOXKJIMBUX  PE3YyJbTAaTiB  BHIPOOYBAHHS

N=10+6=16 (saramema kimekicTb Kynb). KiIbKiCTh  pe3ynbTaTiB
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cnpustauBux moxii A, mopiBaroe M =10 (ximpkicTs Ginmux Kyip). OTxe, 3a
dbopmynoro (6) maeMo

p(A) =2 -2 _0 625,
16 8

0) IMosnaunmo moxiro B = {maBmanus BuTArHYTI 1B Kyii BHSBHIIMCS

: : _ 2

Ginumu}. IlpoBemeHe BumpoOyBaHHs (micraBaHHs aBOX Kyinb) Mae N =Cp

PIBHOMOXJIMBUX pe3ydbTaTiB (Croco0iB BUOOpPY ABOX KyJb 3 HasBHUX 16

HE3ICKHO BiJ MOpsAnKy). KiIbKiCTh pe3ynbTaTiB, CHPUSTIMBUX MOJIT B —
. : 2 :

BHOOpY 1BOX Oinux Kyis, mnopisaroe M = C;; (crmoco6is BHOOPY ABOX KyIb 3

HasBHUX 10 OUMX KyJb He3aldeXHO BiI MOpAAKy). OTxe, 3a KIACUYHHUM

O3HAYEHHSIM UMOBIPHOCTI MAEMO
Chp _ 45
P(B)= -2 = > _0,375.
C2 120
Hpukaax 2.3. B naprii 3 12 geraneit € m’sth OpakoBaHux. Skoio €
HMOBIPHICTB TOTO, 1110 3 I’ SITK HABMaHHS BUOpaHKX JieTanei Bl — OpakoBaHi?
Po3B’s130k. 3arajgpHa KIUTBKICTH CMOCOOIB BUOpaTv IT’SATh netaneid 3 12
. 5 . . .o .
mopiatoe  Cp,. KigbKiCTh CIpHSTIMBHX €NEMEHTApHHX MOMiil HOpiBHIOE
T00YTKY KUTBKOCT1 CHIOCOOIB, IKUMH MO>XHa BHOpaTu JB1 OpakoBaHi Jeraii 3
HasBHUX I’ SIThOX OpaKOBaHUX, Ha KUIBKICTh CIIOCOOIB BHOOPY TPHOX SKICHHUX
o - . . o 2 3
meranedl i3 HagBHHMX ciMox skicHux geraineii, tooto C.-C; (mpasuio

MHOKEHHSI Y KOMOiHaTopuili). 3a KJIaCHYHUM O3HAUYCHHAM HMOBIPHOCTI MaEMO
2 (3

p="5"
C5 39

~0,442.

Ipukaax 2.4. Y Tpu BaroHd mNOTITAa 3aXOAHUTH JEB’ATEPO IMACAKHUPIB.
Koxuuit macaxup BuOMpae BaroH HaBMaHHs. SIKOI0 € HMOBIPHICTH TOTO, IO B
MEPIIOMY BaroHi ixaTUMe TPU JIOJUHU?

Po3B’si30k. KoxHuii macaxup BuOHWpae Oynb-KHMH 3 TPhOX BaroHiB.
3arambHa KUIBKICTH CIOCOOIB PO3MIMICHHS JACB’SIThOX IACAKHUPIB Y TPHOX

. 9 . 3
BaroHax jopisHioe 3 . Bubpatu Tppox macaxupis 3 nes’situ mMoxkHa Cg
cnocobamu. Pemta mricTe macakupiB HaBMaHHS BUOMPAIOTH JBA BaroHW, IIO
sanummnucs. KinbkicTh Takux BapianTis gopiBHIoe 2 . KilbKiCTh CIIPUATIMBUX

. 3 6
eneMeHTapHuX noil cranosuts Cg - 2°.
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3 6
[llykana iMoBipHicTh mopiBHioe P = (:93;92 ~0,27.
Hpukaax 2.5. V nidt Ha 1-My nosepci A€B’SITUIOBEPXOBOTO OYJIUHKY
3aMIUIA TPU JIFOAUHU, KOKHA 3 SIKUX MO>K€ BUNUTH HE3aJICKHO OJIHA BiJl OJTHOI Ha
JIOBUIBHOMY TMoOBepci 3 2-ro mo 9-ii. SIkoro € WMOBIpHICTH TOrO, IO BCl
MacaXupy BUMAYTh: a) HA 5-My moBepci; 0) Ha 0JJHOMY TOBepCi?
Po3B’s30k. a) [losnaunmo noxiro A = {yci macaxxupu BUliayTh Ha 5-My
nosepci}. KoxkHuil macaxup Moxe BUHTH 3 2-r0 1o 9-ii moBepX BichbMOMa

cnocobamu. 3a TPaBWIOM MHOXKEHHS Y KOMOIHATOpHIll 3arajbHa KUIBKICTb
CIoco0iB  BUXOAY TphOX macaxupiB 3 mipra mpopisHroe N=8-8-8= 8%,
KinpkicTs Bunazkis, cnpustimsux noxii A, qopisaroe M =1, Takum unHOM,
m 1
P(A)="" =, =0,0019.
n 8
6) Hosnaunmo noxiro B = {yci macaxupu BuiinyTs Ha oxHOMY TIOBEpCi}.

Tenep nmoxaii B Gymyrs cnpusarnmei M =8 sunanxis (Bci macakupu BUHIYTH

abo0 Ha 2-My moBepci, abo Ha 3-My moBepci, ..., abo Ha 9-My moBepci).
Tomy
m 8 1
P(B)=" = ,=_ =00156.
n 8 64

3aBaaHHS NJIA ayAMTOPHOI Ta CAMOCTIIHOI po00TH

1. V maprii 20 aertaneit BUCOKOI SKOCTI, 3 HUX II'SITh TaKHX, III0 MAarOTh
nedeKT.

a) HaBmanus 6epyTh 01HY AeTalib. SIKOIO € HIMOBIPHICTH TOTO, IO BOHA sIKiCHA?
0) HaBmanns O6epyTh nBi nerani. SIkoro € WMOBIPHICTH TOTO, 110 OOM/BI JeTai
AKICH1, 0OM/B1 OpakoBaHi?

B) HaBmanus OepyTb 4oTupu aetani. SIKor € WMOBIpHICTH TOTO, IO CEpen
BUOpaHUX JeTaneu MBi — OpakoBaHi?

2. 3 mudp «1», «2», «3», «4», «5» HaBMaHHSA CKJIQJAIOTh I ITH3HAYHE
YHCIIO, B IKOMY IU(PH HE MOBTOPIOIOTHCS. BU3HauTe WMOBIPHICTH TOTO, IO TI€
OyJie ImapHe YucJIo.

3. AGoneHTt, Habupatoun HOMep TenedoHy, 3a0yB Tpu OCTaHHI IUPH,
aje mam’sgTae€, MO0 BCl BOHU pi3HI. Bu3HauTe WMOBIPHICTH TOro, 1m0 aOOHEHT

MpaBUJIbHO HaOepe OCTaHHI HU(PH.
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4. Bukiiagad mponoHye KOKHOMY 3 TPhOX CTYACHTIB 3ayMaTH JOBLIbHE
gyucio Bix 1 mo 10. 3HalAiTh IMOBIPHICTh TOTO, 110 B KOTOCh 13 HUX 3aJyMaHi
quciia 0y1yTh OJHAKOBUMH.

5. CTyneHT NpUHIIOB 3axUIIATH TUIIOBHM po3paxyHOK, 3Hawouud 10
nuTaHb 13 16. Bukiagay nocraBuB HOMy TpU 3alHUTaHHS. SIKOIO € MMOBIPHICTB
TOTO, IO CTYJCHT BIJIMOBIB: a) HAa BC1 TpU 3alUTaHHsI? 0) HE 3HA€E BIAMOBIAI Ha
KOJHE 3alUTaHHS?

6. Cepen 10 mroneit 1Boe 3HaiioM1 Mk co00r0. Bei po3camkyroThes B psij
Oina crony. SIkoro € WMOBIPHICTb, 11O JB1 3HAlOMI1 JIIOJMHU OYIyTh CHUIITU
nopy4?

7. 3 xonoan 3 36 KapT BUTATAIOTh TpU KapTu. BuszHauTe HMOBIPHICTH
TOTO, IO CepeJl HUX Oyze /Ba Ty3H.

8. IlinkuHyTO NB1 rpaibHi KOCTi. Bu3HauTe WMOBIPHICTH TOTO, IO CymMa
OYOK, SIK1 BUIAJIU, TUIUTHCS Ha 6.

9. V rpanbHux KyOWMKax NpOTWIIEKHI TpaHi 3adapOoBaHi B OJHAKOBI
KOJIbOPU: 3€JeHHUM, YepBOHUM, xkoBTUM. [ligkunmaroTs Tpu KyOuku. Skorw €
HMOBIPHICTB TOTO, III0 BEPXHI IpaHi BUSBISATHCS PI3HOTO KOJIBOPY?

10. [TinkuayTO NB1 TpajibHi KOCTI. BU3HauTe IMOBIpHICTH TOTO, 1110 IIU(pa
“6” Bumazae xo4a 6 OJUH pas.

11. B ypHi oTUpHu OLIKX 1 TPU YOPHUX KyJIbKu. HaBMaHHS BUHMAIOTh TpU
3 HUX. SIKOI0 € UMOBIPHICTB TOTO, IIIO: @) OJIHA 3 HUX Oina; 6) xoua 6 oxHa 6ina?

12. Ha 12 kapTkax HamucaHO BCl HaTypajibHi uncia Big 1 mo 12. 3 nux
KapTOK HaBMaHHS BHOMPAIOTh JBi. Bu3HauTe MMOBIPHICTH TOTO, IO HA OAHIN 3
HUX HaIlMCaHE YMCIIo, OUIBIIE BiJ AEB’ATH, a HA IPYTiid — MEHIIIE, HIK JIeB’ SITh.

13. Ha KHWXKOBIM TOJMIII BHUMAAKOBUM YHHOM PO3CTaBJIEHI YOTHUPHU
MIAPYYHUKA 1 TpU 3aa4HUKUA. Bu3HauTe WMOBIPHICTH TOTO, 110 BC1 MIAPYYHUKH
BUSIBIIATHCS TIOPS.

14. KBuTku Ha CTamioH PO3AUIEHI Ha CiM KaTeropidi — 3a CEKTOpaMH.
Busnaute iMOBIpHICTH TOTO, IO YOTUPU KOHKPETHHUX MOKYIII1 KYIUISITh KBUTKH
PI3HUX KaTeropid, SKIIO BBaKATH, IO NMPHUIO0AHHS KBUTKA B JOBUIBHUN CEKTOP
KOXXHUM TIOKYTIIIEM € OJTHAKOBO HMOBIPHHUM.

15. V midt 10 - moBepxoBoro OyAMHKY 3aiiiiio Tpoe macaxkupiB. Koxken
HE3aJIe)KHO BiJl IHIMUX 3 OJJHAKOBOIO WMOBIPHICTIO MOXE BUUTH Ha JIOBITLHOMY
MOBEpPCi, MOYMHAIOYM 3 Jpyroro. Bu3Haure WMOBIPHICTH TOTO, IIO: a) YCi
BUMIILIM Ha PI3HUX MOBepxax; 0) xoua O ABOE BUMIILUIM HA OJTHOMY IMOBEPCI.

16. Busnauyte WMOBIpHICTH TOTO, IO Y JOBUTHHO B3SITOMY 8 - 3HAUHOMY
YUCII1 YOTUPU UUQPPH OJTHAKOBI, a peuta Oy1yTh PI3HUMHU.
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2.3. 'eoMmeTpuyHe 03HAYEHHSI HMOBIPHOCTI

Knacuuna ¢opmyna (6) obOuncieHHs HMOBIPHOCTI MOAll HE3aCTOCOBHA,
sk npoctip () eneMeHTapHHUX pE3yNbTaTiB BUIOPOOYBaHHS € HECKiHUYEHHA
ab0 HaBITh HE3JIYEHHAa MHOXHMHA, HAaNpHKIaA, Jedka oOJacTh Ha MpsAMIiil,
IUIOLIMHI 44 B MpocTopi. B 1bOMy BHUIIaAKy 3aCTOCOBYIOTh T€OMETPUYHHUUI
MIX1 10 3HAXOJKEHHS] TMOBIPHOCTI.

BunpoOyBaHHsI 1HTEpNpPETYEThCS K BHUMAJAKOBE MO3HAYEHHS TOYKH B
o6nacti €2, a moxist A — sik nonagaHHs 1iei Touku B migo6nacts A obnacti (2.

Toni ans Bunagkosoi noxii A C € ii iMOBIpHICTE BU3HAYACTHCS 3 (POPMYIIOO

G

e m(Q)

(7)

ne M(-) — mipa Ha npsaMiii, nomuHi a0 B MPOCTOPi (IOBXKHMHA, MUIOMIA YK
00’eM BiAMOBIAHO). Kpim TOrO0, pO3rismgaeMo BUNIAIKU, KOJIU 0< m(Q) < 400.
Mpukaan 2.6. Y koni pagiycom R HaBMaHHS mo3HawaroTs TOUKy. SIKOIO
€ WMOBIPHICTH TOTO, IO BHOpaHa TOYKa BHUSBUTHCS BiJ IIEHTpa KoOJa Ha
BizicTaHi, Ounpmrii Hix R/ 2?
Po3B’s130k. BunpoOyBanHs moJisirae B TOMY, 1[0 HaBMaHHS MTO3HAYAIOTh

Touky B Koii pamiycom R. IIpocTopoM eneMeHTapHUX MOAiA € BHYTpIilIHA
yactuHa kona pagiycom R, tooro Q={(X,Y) eR? | X2 + y2 < Rz}. Mipa
obnacti () B mpoctopi R’ jopisHioe Tiomi kpyra pamiycom R, To6TO
m(Q) = S(Q) = zR?.

Bunagkosa nofis A — MHOXHMHA TOYOK Kpyra, IO 3HAXOAATHCS Bif

HIEHTpa Ha BiZICTaHI, OLTBIIIH, HIX R/2, TOOTO
A={(x,y) eR*|R*/4< x* +y* <R%}. Toxi
m(A) = zR% - z(R/2)? =37R?/ 4.
3a reoMeTpUYHUM O3HAYCHHSIM WMOBIPHOCTI Ma€EMO:

37R? 3

A7R2 4

P(A) =
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Hpukaax 2.7. «3agaya npo 3yctpiw» [[Ba CTyIeHTH TOMOBWIMCH MPO
3yCTpid y BU3HAUE€HOMY Micli Mk 12-t0 Ta 13-10 roguHoro nus. Bigomo, 110
MOMEHTH IXHBOT'O MPUXOJY IO MICUA 3YCTpidi — BUNAAKOBI. TOMH, XTO MpHUIILIOB
NEepIIUM, YEeKa€e APYroro CTyAeHTa MpOTAroM 15 XBWUIIMH, MICIS YOrO HAE TeTh

(sxkuro 3ycTpiu He BimOynacs). BuzHauuTtu MMOBIpHICTH TOroO, ILIO 3YCTPIY

B1IOYAEThCHI.
v A Po3p’si30k. [lo3Haummo ax X Tta Y
o Y\: x+0,25 . Yac MPHMXOY NEPIIOrO Ta APYroro CTyJAEeHTa
1 \ BiNMoBiIHO. B mpsMokyTHI  cuctemi
T _y=x- 0,25 KOoOpJauHAT Oxy BI3bMEMO 3a IIOYATOK
T < BiTiKY 12 rox, a 3a oauHUI0 BuUMipy — 1
0,25- roa. 3a ymosoro 0 <X <1, 0<y<]1. [um
A A B =.  HEPIBHOCTSIM 3a/I0BOJIBHSIOTH KOOPJUHATH
O’ESPMG‘ 1 ! *  JoBiNBHOI TOUKH (X;y), mo HanexuTH

kBagpary ABCD 3i croponoro, pisroro 1

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

Iomis A — 3ycTpiu JBOX CTYACHTIB BimOy[deThCs, SAKIIO PI3HULSA Mix
MOMEHTaMH Mpuxoay X Ta Y cTyaeHTiB Oyae He OinbIinoro, HiK 1/4 rogunu (3a
moxynem), Tooro A={(X;y) e Q:|x—y|<1/4}. A6o, mo te came, ToukH 3
koopmunaramu  (X;y) comyrm wmix ommismn Y=X+1/4 i y=x-1/4
cripusTiusi noxii A.

Mnoma S(€2) o6nacti Q nmopisuioe 1. Ilnoma cmyru A (Ha pucyHKy

3alITpUXOBaHa OOJACTh) JOPIBHIOE IUIONII KBaJpaTra MIHYC IUIOMIA JBOX

OJIHAKOBHX 32 IUIOIICI0 TPUKYTHUKIB, TOOTO
S(A) =Spacp —2- S, =1-(9/16) =7/16.

3a reoMeTpUYHUM O03HAYCHHSIM WMOBIPHOCTI

pay= SN _ 7
S(Q) 16
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Hpuxnan 2.8. Ha mionuHi npoBeAeHO MapaliefbHi JiHIi, BiICTaHb MIX
SKAMH JTOPIBHIOE 2a. Ha tutomuHi HaBMaHHS MAaJIOIOTh KOJIO paaiycom I,
(r <a). SIkoro € KMOBIPHICTH TOTO, IO KOJIO HEe Oy/ie MEPETHYTO YKOTHOIO 3 IIUX
JHII?

Po3B’si30k. HaBmaHHs HamanbOoBaHE Ha IUIONIMHI KOJIO HEe Oyne
MEPETHYTE KOAHOIO MPSMOI0, SIKIIIO IEHTP KOJia MOTPANUTh Ha CMYTY IHUPUHOIO
2a—2r. 3aBmaHHA 3BOAMTHECS IO TAKOTO: HA BiAPi3Ky MOBXKHMHOKW 23
HAaBMaHHS CTaBJISITh TOYKY, MOTPIOHO 3HAWTH WMOBIPHICTH TOrO, ILIO BOHA
Monaje Ha 4YaCTHHY IILOTO Biapiska HoBxuHOW0 28— 2. 3a reoMEeTpHYHUM
03HAYEHHSM HMOBIPHOCTI OTPUMAEMO
_2a-2r . r

1-—.
2a a

P

3aBaaHHs JAJIA AyIUTOPHOI TA CAMOCTIHHOI po00TH

1. V kpysi pagiycom R naBmamns nosmaseno Ttouky. Skom €
HMOBIPHICTh TOTO, III0 BOHA ONMMHHUTHCS BCEPEAMHI BIMCAHOTO B ICH KpyT
NPaBUIBLHOTO TPUKYTHUKA?

2. V kpy3si pamiycom R naBmanns nosmaueno Ttouky. Buszmaute
HMOBIpHICTBH TOTO, III0 BOHA ONMUHHUTHCS 32 MEKaMU KBaJpaTa, BIIMCAHOTO B MU
KPYT.

3. Ha mromuHi Hakpeciowiau JBa KOHIEHTPUYHI Kojia 31 CITUIbHUM
neHTpoM, paxiycu skux gopiBHiolore F'=5 cm i R=10 cm. Busnaure
HMOBIPHICTh TOTO, IIIO TOYKA, IKY HABMAaHHS BHOPAHO Yy BEJIMKOMY KOJIi, TIOTaJIe
B MaJICHBKE KOJIO.

4. JIBa miiicHi yncna X Ta Y BHOUpaAIOTh HaBMaHHS Tak, IO |X|S 3,

. X .
| Y [£5. Skoro € fiMoBipHicTs TOTO, 1110 API6 — — MOAATHHMIA?

5. lBa milichux uncna X Ta Y BuUOMparoTh HaBMaHHs Tak, mo |X[|<1,

0<y<1. dxoro € iiMOBipHICTH TOTO, 11O x% < y?

6. AOoHEHT dekae Tele(OHHOTO BHUKIUKY MPOTATOM OJHIET TOIMHHU.
ko0 € HMOBIPHICTH TOTO, IO BUKIHMK BiAOyaeThcs B ocTaHHI 20 XBUIWH i€l
roauau’?

7. JIBa cymHa MOXYTh MiTINTHA O OJHOTO MPHUYATy HE3aJeKHO OJHMH Bij
OJTHOTO B OyAb-SKUH MOMEHT IpOTAroM A00u. Bu3HauTe WMOBIPHICTH TOTO, IO
OJIHOMY 3 CYJICH JOBEACThCS YCKATH 3BUILHCHHS MpUYaANy, KO YaC CTOSHKH
17151 000X CYJIEH — OJIHa TOJIMHA

21



8. HaBmanus obpano asa ailicui yucna tak, mo 0<x <1, 0<y <1,

2

. ) 1
Busnaure #IMOBIPHICTE TOTO, 10 X“ + y© < Z

9. V npsIMOKYTHHKY 31 CTOPOHaMH 2 CM 1 3 CM HaBMaHHsI BUOPAHO TOUKY.
Buznaure HWMOBIpHICTH TOro, IO BIACTaHb BiJ Il€i TOYKU JO HAKOIUKIOL
BEPLIMHHU HE MEpeBUILYE | cM.

10. Ha Bigpisky OA 3aBnosxku L umcnosoi oci OX naBmanus BuGpano
touky B. Busnaure imosipuicte Toro, mo Bigpisku OB i BA marors
noBxkuny, 6inbmry 3a L/4.

11. Ha Binpizky nosxunoro | HaBMaHHs mo3HadeHo aBi Touku. BusHaure
MMOBIpHICTB TOTO, 10 BigcTaHb Mk HuMK Menma 3a 0,5- |2

12. Ha Bigpisky AB nosxunoro | maBmanns noszmaueno asi toukn L i
M . Busnaure iimoBipHicTh Toro, mo touka L Gyme Gmmxue 1o Touku M | mixk
1o Touku A.

13. KBazapar 31 cTOpoHOIO @ MOJUICHO Ha YOTUPU YACTHUHU BiJIpi3KaMHU
NPSIMUX, IO 3’ €THYIOTh CEPEJMHHM MMPOTHIICKHUX CTOPiH. B 1e# KBaapaT KHHYTO
MoHeTy paniycom I <a/4. Busnaure HMOBIpHICT TOro, IO MOHETa HE
NepeTHE KOJIHO1 3 CTOPIH KBaJIpaTiB, Ha K1 MOAUICHUH OCHOBHUM KBajpart.

2.4. CTtaTHCTHYHE O3HAYEHHS WMOBIPHOCTI

Knacuuna gopmyia o3HadeHHs WMOBIPHOCTI (6) € HE3aCTOCOBHOIO, SKIIIO

npoctip {2 exeMeHTapHHX Pe3yNbTaTiB — IIe HECKIHYEHHA MHOKHMHA a00 HeMae
JOCTATHIX MIZICTaB BBAXATH Pe3yIbTaTU BUNPOOYBAHHSA (Oj PIBHOMOXIIMBUMH.

Y TakuxX BHUNAAKaX 3aCTOCOBYIOTh CHMIAMUCHUYHE  O3HAYCHHSI
HMOBIPHOCTI TIOI11, SIKE TPYHTYETHCSI HA TIOHATTI 8i0HOCHOT wacmomu nooii. 1le
MOHATTS, SK 1 WMOBIPHICTh, HAJIEKUTh JO OCHOBHHUX TOHATH TeoOpii
HMOBIPHOCTEH.

ExcriepuMeHTalbHe O3HAadeHHs MMoBipHOcTi mnoxii A  mnomsarae B
MpoBeNleHHI cepli N BUMPOOYBaHb, B KOKHOMY 3 SIKHUX BiOYyBa€ThCS YU HE
BinOyBaeThca nomis A.

Bionocna wacmoma W (A) nonii A — ue BiaHomeHHs KitbkocTi M

BUIPOOYBaHb, B AKMX mogis A BigOymaca, mo kinbkocTi N Beix (akTUUHO
MPOBEICHUX BUTIPOOYBAHbB:

W(A):r:.
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[loBTOpEHHs cepli BUNPOOYBaHb AACThb B 3arajibHOMY BHUIAJKY IHIIWN
pesyastat — My /Ny = M/N. Ane B pasi 36inbienHs KinbkocTi N BUIPOOYBAHb
BIIHOCHA YacTOTa TMOABU TOAIi BUSBIAE€ TEHICHIIIO CTaOUII3yBaTUCH,

HAOIMKAIOUUCh 10 JeAKoi cTanoi BenuuuHU. KaxxyTh, 10 BIIHOCHINA 4acTOTI
MpUTaMaHHa CTIMKICTb.

Hpukaax 2.9. barato pa3iB npoBoawIn BUNPOOYBaHHS — MHiAKUAAHHS
CUMETPUYHOI MOHETHM 1 NIAPaxOBYBaldu KUIBKICTh BHUIAJIHb «repoay.
Pe3ynbpTaT Aesikux BUMIPOOyBaHb HABEJIEHO B TAOJIMIII.

ExcniepumeHnTaTop KinbkicTp KinpkicTh BinHocHa yacrora
MIKUIaHb BUIAJIIHB «repOay
XK. bropdon 4040 2048 0,5069
K. ITipcon 12000 6019 0,5016
K. ITipcon 24000 12012 0,5005

IMOBIpHICTH TIOSIBH «TepOay MICHs OJTHOTO MIAKHUIAHHS, 110 BU3HAYAETHCS
3a KJIACHYHUM O3HAYCHHSM MMOBIpHOCTI, gopiBHIOE (,5. Pe3ynbpTaTn, HaBeICHI B
TaOIMIll, TEPEKOHYIOTh B TOMY, IO 3a 30UTBIIEHHS KUIBKOCTI BHIPOOYBaHb
BITHOCHA YacTOTa HAOIMKAETBCA JO TEOPETHYHO OOUYMCIEHOI HMOBIPHOCTI
BUIIJIIHHS «TepOay.

SKII0 JOCHITHUM IIJIIXOM BCTAHOBJICHO BITHOCHY YacTOTY JIESIKO1 MOJIi,
TO 11 MO’KHA BBa)KaTH HAOIM)KCHUM 3HAYCHHSM IMOBIPHOCTI.

BigHocHY yacToTy mojiii HaA3UBAIOTh 1i CMAmMUCMUYHON UMOBIPHICHIO 1
II03HAYAIOTh TaK:

P*(A) :r:.

A. bepHymni 1mokaszaB, IO 3a HEOOMEXKEHOro 30UIBIICHHS KIIbKOCTI
OJTHOPIMHUX HE3aJe)KHUX BHUMPOOYBaHH MOKHA CTBEPIPKYBAaTH, IO BiIHOCHA
gacToTa MmojIii OyAe JOCHTh MaJIO BIIPI3HATHCH Bij 1l IMOBIPHOCTI B OKPEMOMY
BUTNIPOOYBaHHI.

Takum YwHOM, IMOBIPHICTP MOXEe OyTH BH3HA4Y€HA CTATHCTUYHO,
JoCHigHUM muisixoM. Jlms mporo Tpeba MaTH MOXKIMBICT BUKOHATH
HEOOMEXKEeHy KiUTbKiCTh BHMPOOyBaHb. [Ipu mMbOMy BIZHOCHA 4acTOTa TOBHUHHA
BUSIBUTH CTIMKICTh B PI3HUX CEPisX BUIPOOYBaHb.

3icTaBisilOYM O3HAYEHHS WMOBIPHOCTI 3a KJIacu4yHOlo (opmynow (6) 1
O3HAY€HHS BITHOCHOI YaCTOTH, JOXOJUMO BUCHOBKY: HIMOBIPHICTh OOUUCIIOIOTh
Oe3mnocepeIHbO 10 BUIIPOOYBAaHHS, a BIIHOCHA YacTOTa € XapaKTEPUCTUKOIO
€KCIEPUMEHTAIBbHO0, OOYUCITIOBAHOIO ITIiCJIsI BUITPOOYBaHHS.
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2.5. Teopemu 101aBaHHs i MHOKEeHHS iiMOBipHOCTEH
Teopema 1og1aBaHHsA IMOBIPpHOCTEH HECYMICHUX MOAiH
Teopema 1. SIxkmo noxii A i B necymicui (ANB =), to
P(AuB)=P(A)+P(B). (8)
Teopema y3arajqbHIOETHCS Y pa3i TPhOX 1 OLIbIIIE HECYMICHUX TOJIIN:

P(AuBUC)=P(A)+P(B)+P(C); 9)
P(iLZJlAi) - i%P(Ai)'

Hacainok 1. Sxmo noxii A, Ay,..., A, yTBOpIOIOTH MOBHY TpyILy

HECYMICHUX MOJ1H, TO CyMa iX HMOBIPHOCTEH TOPIBHIOE 1:
n
2P(A)=1.
i=1

Hacainoxk 2. Cyma WMOBIpHOCTEH TNPOTUIICKHUX TMOJIA JOPIBHIOE
OJIMHUIL:

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

Mpuxnan 2.10. BuxkonyioTh cTpuIb0y MO MIIIEHI, IO MICTUTh TPHU

KOHIICHTPUYHI KoJjia. IMOBIPHICTh BIy4YeHHS B IleHTpaibHy 30HY (1) mopiBHIOE

0,05; B kimbre (2) — 0,1; B ximbue (3) — 0,17 (puc. 2). Sxorw € WMOBIPHICTH
BJIYYUTH B MIIlIEHb?

Po3B’si30k. Hexait A= Ay U Ay U Ag — niozist, 1o nossirae y Biy4eHHi B

Milens; A — nomajanus B nepury 30Hy; A, — BiydeHHS B Apyry 30Hy; A; —

BJIyYEHHS B TPETIO 30HY.
Honii A, Ay, Ay — HecyMicHi (He MOKHA OIHUM

MOCTPLJIOM BJIYYHTH Y JBI Pi3H1 YACTHHU MIIIEH1), TOMY

P(ALw Ay U Ag) =P(A)+P(A)+P(A) =032.

Puc. 2
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Hpukaax 2.11. [lpunan ckiagaeTbess 3 TPbOX OJIOKIB, SIKI MPaALIOIOTh
HE3aIEeKHO OJMH BiJ OJHOro, MMOBIpHICTH BigMoBH KoxHOro 3 Hux P =0,2.
[Ipunan mpairoe, Koiau mpamoe xodya 0 oauH 010K. Bu3HAuuTH MMOBIPHICTH

pobOTH MpUIay.

Po3p’si30k. Hexaii mogis A — mpairoe xoua 6 ogun 610k. Toxi momis A
— He MpaLoe XoaHui 010K. Maemo

P(A)=(1-p)’=(0,8)°.
Tomi
P(A) =1-P(A) =1-(0,8)° = 0,488.

Teopema nogaBaHHs HMOBIPpHOCTE CYMiCHUX MOAIM
Teopema 2. SIkwo noxii A i B — cymicHi, To
P(AuB)=P(A)+P(B)-—P(ANB). (11)
Hacaigok. IMoBipHICTE 00’ €THaHHS TPHOX CYMICHHUX TTOIN
P(AuBUC)=P(A)+P(B)+P(C)-—P(AnB)-P(ANC) -
-P(BNC)+P(ANBNC).

Hpuxnan 2.12. [linkuaaroTe aBa rpajdbHi KyOUKU. SIKOIO € MMOBIPHICTD
TOTO, 1[0 BUIIAJIe X04ua O OJTHA «IIecTipKa»?

Po3p’sizok. Hexaii nomis A — BumamiHHA «IIECTIPKM» Ha IIEPIIOMY
Kyouky, nogis B — sunaninns «mecripku» Ha npyromy kybouky. Ioxii Ai B y
O3S AaHOMY BHUIIAJIKY CYMICHI.

Toni nomisn AU B — Bumazgines xoua 6 ofHiei «uIecTipkm» IIij dac
MIIKUAAHHS IBOX KYOHKiB. 3a TEOPEMOIO 2 MaEMO

1 1 1 11
P(AuB)=P(A)+P(B)-P(ANnB)=—+—-—-—=—.
(AUB)=P(A)+P(B)-P(ANB) =+ -2 =—¢

Tyr nomis AMB — ne Bunaginua «wectipku» i Ha nepmomy, i Ha
IpPYromy KyOuKy.
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YMoBHA MMOBIpHiCTH MOAIl

Teopema MHOkKeHHSI HMOBIpHOCTE

Hooia A nasueacmuvca nezanexncnoro 6io nodii B, sxmo iimosipHicTs
noxii A He 3a1exuTh Big Toro, BinOynacs nmogis B um Hi.

Hooia Anasueacmoca 3anescnoio 6id nodii B, sxmo iimosipuicts moii
A 3miHIOCTBCS 3a71€XKHO Bix TOro, BinOynacs moxis B um He BinOymacs.

Hpuxnan 2.13. 1) Iligkumpatore 1B MoHeTH. Hexait mopis A -
BUIaNiHHs nupy Ha 1-i Momeri, moxis B — Bumaxinns uudpu Ha 2-i MoHeTi.
Toxi moxii A i B neszanexwni ogna Bin omHoOf.

2) B ypni aBi Ouni 1 AB1 4opH1 KyJi. J[Bl JIIOAMHM 1O 4ep3il BUMMAIOTh MO
onuiit kymi. Hexait momis A — mepiua moauHa BuTArHyna 6iny Kyiroo, nogis B
— JIpyra JI0JIMHA BUTATHYJIA OUTY KYITIO.

1
Sxmo noxis A Bindynacs, to P(B) = 3

Sxuro BigOymacs mouis A (mepia JIOAMHA BUTATHYJIA YOPHY KYJIIO), TO
2
P(B)=~.
3

— 1
SIximo He BinOynacs ni mopia A, minonis A, o P(B) = E

Taxum unnoM, mofisi B e 3amexxnoro Big moxii A.

ImoBipHicTs moxii B, oGumcnena 3a ymosu, mo momis A BinOymacs,
Ha3ueaoms ymoenow iimogipuicmio nodii B 1 mnosmawaroTs cuMBOIOM

P(B/A) ta o6uncmooTts 3a GpopMyIiow
P(ANB)
P(A)

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

IMomMHOXMBIIK JiBy Ta mnpaBy uactuHu pisHocti (12) ma P(A),

P(B/A) = nie P(A) #0. (12)

OTPUMAEMO

P(ANB)=P(A)-P(B/A).
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Teopema (mpaBWjI0) MHOKeHHSI HMOBipHOCTeH. IMOBIpHICTh MEPETUHY
(1o0yTKy) nBOX MOAIA JOOPIBHIOE JOOYTKY HMOBIPHOCTEM OJHOTO 3 HUX Ha
YMOBHY MMOBIPHICTh IHIIOrO, OOYHMCIEHY 3a YyMOBHM, WLI0 Meplia MOAisd
BinOynacs:

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

[Ipu 3acTocyBaHHI ILi€i TEOPEMU HE BAXKIUBO, AKY MO0 BBa)KaTH
NEePILOIO, IKY — ApYyrolo, Gopmyny (13) MoxHa 3amucaTy y BUTIIS1

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

Hacainok 1. dxmo noxis A He 3anexuts Bif noaii B, To 1 monis B ne
3anexxuThb Big momii A.
Hacuaigoxk 2. Sdxmo noxii A i B neszanexwi, To

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

VY pazi N He3aneKHUX MO
n n
(A )=TiPA).

Ipuxnan 2.14. IMOBipHICTh BIIYYEHHSI B IUIb JJIS TEPIIOTO CTPLIBIS
crtanoButh 0,8, mist apyroro — 0,7, mist tpetboro — 0,9. KoxkHuii 13 cTpiIbIliB
BUKOHYE I10 OJHOMY TOCTpLTy. SIKOIO € HMOBIPHICTH TOTO, IO B MIIlIEHI TPU
npoOoinu?

Po3B’s30k. [lo3HauynmMo moii: Ai — BIYYCHHS B IIUIb | -ro CTPUIBIIA,
1=1,2,3. Tlogin B - B wmimeni Tpu mnpoboiu. 3po3ymino, 110
B=ANA NA;, upuuomy mouii A, A,, Ay — Hesanexwi. 3a Teopemoro

MHO>XEHHSI HMOBIPHOCTEH JJI1 HE3AJIE)KHUX BUIIAIKOBUX TIOJII MA€EMO:
P(B)=P(ANA NA)=P(A)-P(A)-P(A)=08-0,7-0,9=0,504.

Mpukaax 2.15. /IBa cTpuibIli, AJI SIKAX IMOBIPHICTh BIYyYUTH B MIIICHb
nopiBaroe BiamosimHo 0,7 ta 0,8, BUKOHYIOTH MO OJHOMY TOCTPLTY. 3HAUTH
HMOBIpPHICTH X04a O OJTHOTO BIYYEHHS B MIIIICHb.

Po3B’s30k. [To3zHaunmMo noii:

A — BinGynocs xoua 6 0JjHE BIyYEHHS;

Ay — Bryuus nepiuuii crpisens;

Ay — BiyuuB npyruii cTpinens.

27



32 ymosoo  P(A)=07, P(A)=08, tomi P(A)=0,3,
P(A,)=0,2.

1-it cnoci6. Tonis A=A U Ay, npudomy nonii A i Ay cymichi i

He3aexHi, ToMmy 3a popmynamu (11) i (15)
P(A)=P(AUA)=P(A)+P(A)-P(ANA)=
=P(A)+P(A,)-P(A)-P(A)=0,7+0,8-0,7-0,8=0,94.
2-ii cnoci6. Toxiss A momsirae B ToMy, 110 BifOymacst OfHa 3 HECYMICHHX
nogiit A NA,, ANA,, AN A, To6T0
A=(ANA)UANA)U(ANA).
Ockinbkn nogii A NA,, ANA, ANA — necymicni, a noxii A i
AL AiA, A iA- Hesarexi 1o
P(A)=P(ANA)UANA)U(ANA))=
=P(ANA)+P(ANA)+P(ANA)=

=P(A)P(A) +P(A)P(A) +P(A)P(A) =
=0,7-0,2+0,3-0,8+0,7-0,8=0,94.

3-1t cnoci6. Po3rinssHeMO MPOTHIICKHY OO K — YKOJICH 31 CTPIJIBIIIB HE
BnyunB. Ockineku A=A N A,, o P(A)=P(A)-P(A,)=0,06. Toxui 3a
dopmymnoro (10) maemo

P(A)=1—P(A) =1-0,06=0,94.

Hpuxknag 2.16. Y 1aBOX CKpHHBKAX 3HAXOIATHCS KYJIBKH, SKI
BIJIPI3HAIOTHCS JIUIIE KOJLOPOM, MPUYOMY B TIEPIII CKPUHBIl TPU OUTUX, T SITh
YOPHUX Ta YOTHPU YEPBOHUX KYJIbKH, a B JPYTid BIAMOBIIHO, MIICTh OUTHX,
YOTUPHU YOPHUX 1 1Bl YepBOHI. 3 000X CKPUHBOK HABMAaHHS BUTATYIOTH 110 OJTHIH

KYJIbIIl. SIKOF0 € HIMOBIPHICTH TOTO, 11O OOMABI KYJIbKH OYIyTh OJHOTO KOJIHOPY?

Po3B’s30k. Posrmsanemo noxii: D — 06uaBi xynbku BUABUIMCH OJHOTO
Konbopy, Ay — Gina Kymbka 3 1epuioi ckpuubku, Ay — Oina Kyabka 3 Apyroi

ckpuHbku, By — 4opHa Kynbka 3 mepmioi cKpunbkH, By — 4opHa Kymbka 3
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npyroi ckpunbku, C; — uepBoHa Kynbka 3 mepuioi ckpuabkn, C, — yepBoHa
KYJIbKA 3 JPYroi CKPUHBKHU.

Honii A; tTa Ay nesanexui, ananoriuno By ta By, C; ta Cy Takox
nesanexui. Kpim Toro, mosnaunmo mnoxii: A=A M A, — o0uasi BuitHsTI
kyasku Oini; B =By M By, — o6unsi xyasxu wopni; C=C, NC, — obuusi
kyneku uepsoni. Ilomii A, B, C — mecymicui. Ilogisn D=AUBUC. 3a
dopmynamu (9) ta (15) maemo

P(D)=P(AuBUC)=P(A)+P(B)+P(C)=
=P(ANA)+P(B NBy)+P(CNCy) =
— P(A)P(Ay) + P(BP(B,) + P(C))P(Cy) =
036,54 42 23 .0

12 12 12 12 12 12 72

Hpukaax 2.17. Ha puc.3 300paxkeH0 cxemy 3’€IHAHHS E€JIEMEHTIB.

BBaxkaroum, 110 BIIMOBHM €JIEMEHTIB HE3aJIeKHI B CYKYINHOCTI, 3HaWTH

HMOBIpHICTh 0€3BIIMOBHOI PpOOOTH CXEMH, SKIIO WMOBIPHICTh BIIMOBH
€JIeMEeHTIB TOpiBHIOIOTH BianosiaHo 0,1; 0,2; 0,05.

a b

Puc. 3
Po3B’s130k. Posrisimemo noxii: A — cxema mparioe 6e3sinmosHo, A — 1-
ii ememeHT mpamroe GespiaMoBHO, A, — 2-if eneMeHT mpaiioe Oe3BiIMOBHO,

A, — 3-ii enement npamoe 6Ge3BinmosHo, B — mammor a—Db mpamoe

oe3immoBHo. Toxi B — mammor a—Db BimmosuB. BimMoma manmora a—b

MOKJIMBA, TUIBKH KOJHM OJHOYACHO BIIMOBUJIM e€JIEMEHTH 1 1 2, OTXKE,

B= E M g Tenep 3a popmynoro (15)

P(B)=P(A nA)=P(A)-P(A)=0,1-0,2=0,02.

3BiJICH UMOBIPHICTh MPOTUJIEKHOT MOI11
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P(B)=1-P(B)=1-0,02 =0,98.

CxeMa Ha puc. 3 MpaLIoe, AKIIO OJHOYACHO MPaIIOIOTh JaHIor a—1b i

enement 3, Tomy A= B M A;. 3a hopmynoro (15) maemo

P(A) =P(B)-P(A,)=0,98-(1—0,05) = 0,931.

3aBaaHHs JAJIA AyIUTOPHOI TA CAMOCTINHOI po0oTH

1. B ypni 10 6inux, 15 yopuux, 20 cunix 1 25 yepBoHMX KyJb. Burariu
OJIHYy Kyii0. Bu3zHaure HMMOBIpPHICTH TOrO, LIO0 BUTATHYTA Kyjs: Oina; 4OpHA;
CHUHS;, YepBOHa; Oiy1a a00 YopHa; cuHs abo YyepBoHa; O11a, YopHa a00 CHUHSI.

2. JIBo€ CTpUIBLIB BUKOHYIOTH MO OAHOMY MOCTPUTy B OJHY MIIIEHb.
IMOBIpHICTh BAYyYHMTH B MilleHb AOpiBHIOE BiamosinHo 0,7 Ta 0,8. Busnaure
AMOBIPHOCTI TaKuX TMOJIA: a) B MIIMICHb BIYYa€ TUIBKK OJHMH CTPLICIb;
6) B MieHi OyayTh JBa BIYYEHHS; B) B MilleHl Oyjne xoda O OJHE BIy4YEHHS;
I') MillIeHb He OyJie BpakeHa.

3. B samuky 10 peraneit, 3 sikux dvotupu mnodapOboBaHi. MexaHik
HAaBMaHHS B3SIB TPHU JeTali. BuzHauTe WMOBIPHICTH TOTO, IO X04a O OJHA 3
B3ATHUX JieTasiel modapoOoBaHa.

4. IMOBIpHICTh X04Ya O OJHOTO BIyYaHHS B IUTh ITICJISI TPHOX MOCTPLIIB
nopiHtoe 0,875. BuzHaute WMOBIPHICTH BIIYYEHHS MICJISI OJTHOTO TIOCTPLTY.

5. Tpoe cTpuUIBIIIB OJHOYACHO CTPUIAIOTH IO MilieHi. IMOBIpHICTB

BIydeHHs koxHoro Py =0,7; pp =0,8; p3 =0,9. Busnaure iimoBipHicTh TOTO,

o Oyje: a) TUIbKU OJ[HE BIy4YeHHS; 0) Xo4a O JBa BIy4CHHS.

6. 3 xomoau 3 36 KapT BUMMAIOTh JIB1 KapTH. BU3HauTe WMOBIPHICTH TOTO,
o xo4a 6 o7Ha 3 HUX Oyzie Ty30M.

7. HaBMaHHS KMIAI0Th JIBl TPaJibHI KICTKH. SIKOIO € HMOBIPHICTbD TOTO, IIIO
a) xoua O Ha OAHIN 3 HUX BHUMAJE YHUCIO 6; 06) cymMa OUYOK, IO BHUIAIU, MApHA;
B) Ha OJIHIN KICTIIl KUTBKICTh OYOK MapHa, a Ha IPYTii — HemapHa?

8. Bimminm TEeXHIYHOTO KOHTPOIIO TMEpeBipsic BUPOOM Ha CTaHAAPTHICTS.
ImoBipHicTh TOTO, MmO BHUPIO cTaHmapTHui, crtaHoButh 0,9. Bwusznaure
WMOBIPHICTh TOTO, IO 3 JBOX TNEPEBIPEHUX JeTajeil TUIbKA OJHA €
CTaHIapTHOIO.

9. IMOBIpHICTH TOTO, IO ITiJT YaC OJHOTO BUMIPIOBAHHSA JAESIKO1 (I3UIHOT
BEJTMYMHY CTAHEThCS IOMUJIKA, SIKa TIEPEBUIILYE 3a/IaHy TOUHICTh, AopiBHIOE (,4.
BukoHnaHo Tpu He3aJexKHUX BUMIpIOBaHHs. Bu3zHaute HNMOBIpHICTH TOrO, MIO

TUIBKH B OJHOMY 3 HUX IIOMWJIKA IICPCBUIIUTL 3aaHYy TOYHICTb.
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10. Ha koXHOMY 3 TphOX BEpCTATIiB BUTOTOBJIEHO MO OJHIA JeTal.
ImoBipHicTh Opaky Ha nepiomy Bepcrati ctaHoBUTH 0,05, Ha aApyromy — 0,06, a
Ha TpetboMy — 0,07. SIkor0 € HMOBIPHICTH TOrO, IIO CEpPEA BUTOTOBIECHUX
netanei Hemae OpakoBaHux? Tinbku nB1 OpakoBaH1? Xova 6 ojHa OpakoBaHa?

11. Bimpizok 3aBAOBXKKM @ pPO3AUIEHUH Yy CHiBBiAHOWEHHI 2:1.
Bcepenuni Biipi3ka HaBMaHHS IMO3HAYAIOTh JIBI TOYKHU. SIKOIO € HMOBIPHICTH
TOT0, 1110 Ha KOXKHY YaCTHHY BiJpi3Ka MpUIaae 10 TOYIIl.

12. Ha puc. 4-7 HaBeieHO CXeMU 3’€IHAHHS €JIEMEHTIB, 10 YTBOPIOIOTh
JAHIIOT 3 OJJHUM BXOJIOM ¥ OAHUM BUXOJ0M. IIpumyckaeTscs, 1110 BIAMOBH €
HE3IC)KHUMU Yy CYKYIMHOCTI nofismu. Haniitaicts 1-ro, 2-ro, 3-ro, 4-ro, 5-ro,

6-ro eaeMeHTIB IOpIBHIOIOTH BIiANOBIAHO [y, Py, Pz, Py, Ps, Pg. Busnaure

HMOBIPHICTH 0€3B1IMOBHOT pOOOTH KOKHOI 3 HABEIEHUX CXEM.

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

13. V nBox ypHax 3HAXOIAThCA KyJl, IO BIIPI3HSIIOTECA MK COOOI0
TUTBKA KOJBOpOM. B mepmriit ypHi m’saTh OUmux Kymb, 11 HopHHX 1 BiciM
yepBoHUX. B apyriit ypHi BimmoBigHo: 10 OUMX Kyib, BICIM YOPHUX 1 IIICTh
YepBOHUX. 3 KOKHOI YpPHM HaBMaHHs JICTalOTh MO OAHIN Kyii. Skowo €
HWMOBIPHICTB TOTO, IO KYJI1 OyIyTh OJTHOTO KOJIHOPY?

14. 3 ypHU, IO MICTUTH IIICTh OUTMX 1 YOTHUPH YOPHI Kyji, HABMaHHS
MOCJIIOBHO MO OJHIA MICTAlOTh KyJdl MO0 TOSBH KyJl YOPHOTO KOJbOPY.
Busznaure WMOBIPHICTH TOTO, IO AOBEAETHCS BUTATTU YOTUPHU KYIIi, SIKIIO Kyl

0epyTh: a) 0e3 NOBEpHEHB; 0) 3 MOBEPHEHHSIM B YPHY.
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15. BuznauTe WMOBIpPHICTH TOTO, IO HaBMaHHS BHOpaHe HaATypaJibHE
YHUCJIO: a) HE NUTMTHCS H1 HA JIBa, HI HA Tpu; 0) HE NUIUThCA abo Ha JiBa, abo Ha
TpH.

16. Ha mect kapTkax HamucaHO IO OJAHIM OYyKBI Tak, IO BOHU
CKJIJal0Th CJIOBO «KapeTa». KapTku mnepemMilyroTh, a MOTIM PO3KIaAar0Th
HAaBMaHHS 3HOBY B psl. SIKOl0 € WMOBIPHICTH TOTO, LIO OTPUMAIOTh CIIOBO
«pakeTran?

17. Ans cur”amizanii mpo aBapil0 BCTAHOBJIEHO JIBa CUTHAII3aTOPH, SK1
NPALIOIOTh HE3AJIEKHO OJUH B OJHOTO. IMOBIpHICTH TOTO, 11O B pa3i aBapii
CHpallfoe MepIINi CUTHANI3aTop, nopiBHIOE 0,95, a TOTO, MO CHpAIOE IPYTHid
curnamizarop, — 0,9. Busnaure iiMOBIpHICTH TOTO, IO &) B pa3l aBapii CIpaIoe
TUIbKA OJWH CHUrHajizatop; O) B pasi asapii chopairoe xoda O OAMH
CUTHAJTI3aTop.

18. AGoneHT 3a0yB ocTaHHIO ITUGPY HOMEepa TenedoHa, a MoTIM Habupae
il HaBMaHHs. Bu3HauTe WMOBIPHICTH TOTO, IO HOMY JOBEAEThCS TenedOHyBaTH
He OUTbIIE, HK B TPU MICISL.

19. I3 ypHH, IO MICTUTH JBI YOPHUX 1 JAB1 OUTMX KYIIi, JBOE T'PaBIIiB IO
4yep3i 0e3 MOBEpHEHHS MICTalOTh Kyjl. Burpae Toil, XT0 mepmuM aictaHe OuTy
Kyiro0. BuzHaure HMOBIpHICTh BUTpally ISl KOKHOTO 3 TPaBIIiB.

20. IBoe mo uep3i KuAalOTh MOHETy. Burpae Toi, y Koro pasimie
3 SIBUThCS «repO». BuzHauTe MOBIPHICTH BUTPAIILY JJIs1 KOKHOTO 3 TPaBIIiB.
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2.6. @opmyJia MOBHOI WHMOBIpPHOCTI

dopmyna TMOBHOI MHMOBIPHOCTI — HACHIOK TEOpPEM JOJaBaHHS 1
MHO>KEHHSI IMOBIpHOCTEH.
Hexait neska momis A Moxe BigOyTHCs IIMIIE OJHOYACHO 3 OMIHICIO 3

noxiit Hy,H,,..., H,, sxi yrBoptorots mosny rpymy nomiii. Ockiibku Harmepes
Hesinomo, 3 skoto 3 moxmii H,,H,,..., H, BinOyserscs momis A, to ix
Ha3UBaIOTh 2ZiNOMeE3aAMU.

Teopema. ImoBipuicts moaii A, sika Moe BinOyTHCS JMIIE OAHOYACHO 3
omuiero 3 moxin Hy, H,,..., H, mo yreoprotots mosny rpymy noniii, nopistioe
cyMi JTOOYTKIB MMOBIpHOCTEH KOXHOi 3 Ili€i MOAIi Ha BIANOBIIHY YMOBHY
iimoBipricTs momii A:

n
P(A)=2.P(H;)-P(A/H;). (16)
i=1

®opmyna (16) Ha3uBaeThCS hopmy1010 ROBHOT TIMOBIPHOCHII.

Ipuxnan 2.18. MaeMo Tpu OJHAKOBI KOIIMKUA. B mepuiomy KOLIHUKY
’sATh OUTUX 1 TpW YOPHI KyJi, B APYroMy KOIIUKY — YOTHPH OUTMX 1 IIICTh
YOPHHUX, B TPETHOMY — CiM OLIUX 1 YOTHUPH YOpHUX Kyii. [IpomonyeThes, cTosiuu
CIIMHOIO /0 KOINWKIB, BUWHATHA OJHY KyJr0. SIKOr0 € HWMOBIpHICTH TOTO, IO
BUWHSITA Ky Oyne 6110107

Po3B’s130k. OCKUIBKH KOIIMKH OJHAKOBI, TO MOKHA BBa)KaTH, IO

HMOBIpHICTh BHOOpY JOBUIBHOIO KOIIMKa OJHAaKoBa 1 mopiBHI0e —. Hexaii

H,,H,,H; — moaii, mo nonsraots y BUGOpi Mepiioro, Apyroro 4 TPEThOro
1
3

Hexaii momis A — Buiinsum 6iny kymo. A/ H; — nonis, komu 6iny xymo

xoumka. Toni P(H,) =P(H,)=P(H,) =

BUTATHYTh 3 nepuioro kommka, A/H, — 3 npyroro xommka, A/H,; — 3

TPeThOoro Komuka. OOYNUCIMMO YMOBHI HMOBIPHOCTI IMX TTO/TIM:

3) 4 7
P(A/H,)=>: P(AIH,) = —; P(AIHy) = .
8 10 11
3acTocoByroun (opMmyny mOBHOI iimoBipHocTi (16) mma N =3,
OTPUMYEMO, IO HMOBIPHICTH JICTaTH OLTy KYJIIO (HE Ba)KJIMBO 3 SKOTO KOIIHKA)

JIOPIBHIOE
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(=15, 14,17 ey

38 310 311

3ayBaxkeHnHs. [ly11 po3B’si3aHHSA 3a7a4 3a (OPMYII0I0 MOBHOI KMOBIPHOCTI

sucysatoTh rimoresu H,,H,,.., H,. Baxmuso nepesipuru, 1mo cyma

n-

iiMoBipHOCTEH Tinores nopisntoe onmunui: Y P(H;) =1.
i1

2.7. ®opmya baiieca

Hexaii nesxa momis A BigOymaca pasoM 3 OOHICIO 3 MHOIM

H,,H,,...,H,, mwo cranosnsts mosuy rpymy nomiii. He MokHa 10CTOBIpHO

ckazatd, 3 skowo 3 noxmii Hy,H,,...,H, BinGynacs nomin A, ane moxua

n
MOCTaBUTU MUTAHHS MIPO WMOBIPHICTh OJIHIET 3 IIUX TIMOTE3 32 YMOBH, IO MOTis

A BinOynacs. B 3aransHoMy Bumazaky momis A 3MiHIO€ HMOBIPHICTB TiNOTE3H,
to6to P(H;/A) = P(H;).

Teopema. Hexaii moxnii Hy,H»,...,H,, yrBoprotors mosny rpyny noaiii.
Toni ymosra imosipricts momii H, (K =12,...,n) 3a ymoBu, mo moxmis A
BizIOyacs, 3a71a€Thest GOPMYIIOI0

P(H,)-P(A/H,)
ZP(Hi)-P(A/Hi)

P(H./A)= (17)

®opwmyna (17) HazuBaeTbes popmynoro baiieca.

Mpukaax 2.19. EnexktpuyHi JaMmu BUTOTOBISIOTH HAa TPHOX 3aBOAX.
[epmmii 3aBoj Bupobisie 30% 3araqbHOT KUTBKOCTI €IEKTPUYHUX JaMI, JPYTHid
— 25%, a Tpertiit — pemty. Bupobu nepioro 3aBoay MIcTATh 1% OpakoBaHUX
eNeKTPUIHUX Jiamm, apyroro — 1,5%, tpetboro — 2%. B Marasun HagXxoauTh
MPOYKITiS BCIX TPHOX 3aBOJIIB.

1) SIxoto € IMOBIPHICTH TOTO, IO BUTIAJKOBO KYIUICHA EICKTPUYHA JIAMITa
€ OpaKoBaHOIO?

2) Kymnena B MaraswHi Jjamma BUsSBHIIAcs OpakoBaHOW. SIkow €

WMOBIPHICTB TOTO, III0 BOHA BUTOTOBJICHA MEPIINM 3aBOJIOM?

Po3p’si3ok. Chopmynoemo tpu rimoresu: H, — xymiena B marasuni

JlamIa BUrOTOBJIEHA TepiuuM 3aBojgoM, H, — npyrum, H; — tperim 3aBomom.
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Hexait nozmiss A — KyIuieHa eleKTpUYHA JIaMIla € GPaKOBaHOIO.

3a ymosoro 3amaui wmaemo: P(H;)=0,30; P(H,)=0,25;
P(H5) =0,45; P(A/H,)=0,01; P(A/H,)=0,015;
P(A/H;)=0,02.

1) ImosipuicTs momii A (kymieHa namma — OpakoBaHa) BU3HAYAKOTH 3a
dbopmMyIor0 MOBHOT HMOBIPHOCTI !

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=0,0157/5.
2) Jlns BU3HaUEHHSA WMOBIPHOCTI TOTO, 1[0 BUMAJKOBO B3siTa €IEKTPUYHA

Jamna Oyna BHMIOTOBJIEHA NEPIIMM  3aBOJOM, HOTPIOHO CKOPHUCTATUCS

dbopmynoro baiieca, 3riIHO 3 SIKOIO

P(H,/ A) = 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

Hpuxnan 2.20. Y nmepmriit ypHi jJexaTb TpU OUIMX 1 II'SITh YOPHHX

KyJdbOK, @ y Apyrid — 1Bi OUIl 1 MICTh YOPHUX KYyJIbOK. [3 mepmioi ypHHU
HAaBMaHHS BUOpaJIM ABI KyJbKH 1 mepekianu B Apyry. [licis mporo 3 npyroi
YPHH BUTATJIN KYJIbKY, SIKa BUsiBUJIacs 011010, Bu3HaumTH HMOBIpHICTH TOTO, 110
y IPYTY YPHY MEPEKIaJACHO TUTbKU 0111 KYJIbKH.

Po3p’sizok. Hexait momis A — 3 apyroi ypHM micins mnepekiamgaHHS

BUTSTHYIM Oiny Kymo. Busnauumo rimoresn: H;, — mepeknaneso aBi Kyibku
6inoro xombopy, H, — mepexnameno mBi kynabku pisHux kombopis, H; —
IepeKIageHo JBi Kylnbku 4opHoro komsopy. Hoxii Hy,H,,H; yrsoprorors
nopuy rpymny noxii. Kpim Toro, momis A BigOymacs OZHOYACHO TUIBKH 3
onniero 3 noxit Hy, H,, H;. Totpi6ro snaiita P(H,/ A).

Busunaunwmo itmosiprocti P(H;) i P(A/H;),i1=12,3.

c: 3 3 ct.ct 3.5 15
P(Hl):C%:MZZS; P(Hg): 225:7-4:28;
8 8
C: 2.5 5
PH) =27 4= 10
277
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P(A/H;)=04; P(A/H,)=03; P(A/H3)=02.

Toni 3a hopmyinoro baiieca maemo:

3 0,4
P(H,)-P(A/H 29
P(Hl/A): 3( 1) ( 1) — 3 %g e —
) - ) —-04+-—"-03+—-0,2
SP(H)-PATH) 504+ 003+
= 12 ~0,1558.
7

3aBaaHHs JAJIA AyIUTOPHOI TA CAMOCTIMHOI PpO00OTH

1. Cratuctuka 3anuTiB KpeAUTiB B 6aHky Taka: 10% — nepkaBH1 opraHu,
20 % — iHmn OaHku, pemrta — (Qi3uyHi 0coOu. IMOBIpHICTH TOro, IO B3ATUN
KpenutT He Oyne mnoBepHenmit, ctaHoBuTh 0,01; 0,05 1 0,2 BiamoimHO.
BusHaunTH, siKka 4acTKa KPEJAHUTIB B CEPETHHOMY HE TIOBEPTAETHCH.

2. Ha OymiBHUIITBO HAaXOIATh OyAiBeNbHI OJOKH OJHIET MapKu 3 TPhOX
pisaux 3aBoxiB. Ilepmmii 3aBox mocrauae 45% Bcix MmarepiaiiB, Apyrwii —
30%, a Tpetiit — 25% . IMoBipHiCTE OpaKy B MPOAYKIIil BiMOBIIHO JOPIBHIOE
0,05; 0,06; 0,07. a) SIkoro € UMOBIPHICTH TOTO, 1110 HABMAHHS B3sTUN OJIOK OyIe
akicHuM? 0) B3saTuii HaBMaHHA OJOK BHUABUBCS OpakoBaHuUM. Skoro €
HMOBIPHICTH TOTO, 110 HOT'0 BUTOTOBUJIM Ha TIEPIIOMY 3aBOJI1?

3. ¥V nepuriif ypHi MICTUTBCS 11 Th OUTuX 1 10 YOpHUX KyNb, B APYTid —
TpH OUTi 1 CIM YOPHUX KyJb. I3 Ipyroi ypHHU B mepily Nepekiaid OaHy KyJo, a
MOTIM 3 TEepIIOT YPHHU BUTIATHYJM HaBMaHHS OJIHY Ky/t0. Bu3sHauTe MMOBIPHICTH
TOTO, 110 BUTATHYTA KYJIs € OUI010.

4. Y rpyni cioprcMeHiB 20 JTUXKHUKIB, IIICTh BEJIOCHUIIEIUCTIB 1 YOTHUPH
O0iryHu. IMOBIpHICT, BUKOHATH KBalipiKamiiiHy HOpMY Taka: IJIsl JTUKHUKA —
0,9, ma Benocunenucta — 0,8, s 6iryna — 0,75. Buznaure HMOBIpHICTB TOTO,
10 CIIOPTCMEH, BUOpaHUI HaBMaHHS, BUKOHAE KBai(iKaI[iiHUNA HOPMATHB.

5. Exzamenartiitnuit 0iet mictuth Tpu 13 40 3anutans. [lepmmii cTyneHT
3HA€ BIJMOBIAI HA BC1 3alMTaHHSA, APYTUHA — TUTBKHA HA MOJOBHUHY, a TPETI — Ha
30 3anurtanb. Bu3HauTe WMOBIPHICTH TOTO, IO BUKJIMKAHUN HAaBMAaHHS CTYJICHT
BIIMMOBICTh Ha BCi 3amuTaHHsA Oinera. SIKOI0 € WMOBIPHICTH TOTO, IO Iie Oyje

MEPIINI CTyAEHT?
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6. 3i0pano reoxesuuny iHGopMmalio 3 meBHOI Teputopii. I[lepmmit
reonesuct pae 30% ycix Bigomocrteit, mpyruit — 45%, Tpertiii — pemrTy.
[ToMUIIKOBI pe3ysibTaTH MEPHIOro reojaesucra ctanoBisath 1%, mpyroro — 3%,
TpeTthoro — 5%. IlepeBipeHO SKICTh BHUMIPIB OJHOTO O0’€KTa — BHUMIPH
BUSIBIUIMCSI TIOMHJIKOBUMH. Bu3HauTe WMOBIpHICTH TOTO, IO BUMIpH BHUKOHAB
TPETIii re0/1€3UCT.

7. Ha 6a3y namiiinuio 3 1-ro komOiHaty 20 6€TOHHUX OJIOKIB, cepel SIKUX
15 — mepmioro copty 1 STk Apyroro; 3 2-ro kom6iHaTy Hanaiimnuio 30 OJ0KiB —
20 neporo copty i 10 npyroro copty. 3 6a3u B3siau OeTOHHUN OsOK. SKOIO €
WMOBIPHICTB, 1110 BiH MEPIIOTO COPTY?

8. BinOyBaerbcsa cTpinipba Mo MilleHi ABOMa cHapsiaamMu. IMOBIPHICTH
BJIYUYEHHS ITICIIS KOKHOTO MOCTpiry nopiBHIOE 0,6. 32 OAHOTO BIYUYCHHS MIIICHb
BpakaeTbest 3 WMoBipHicTIO 0,5, micis aBox — 3 iiMoBipHicTio 0,8. Busnaurte
HMOBIPHICTh Bpa)KCHHSI MIIIICHI.

9. Ha cxmani € 20 omgnorunHux mnpuiagis. [Ipuuomy HMOBIpHICTH
6e3BimMoBHOT poOoTH 10 3 HUX TpoTaroM micsus — 0,9, a iHmmx 10 — 0,7. Basum
HaBMaHHS JBa TMpuiagu. BusHauTte WMOBIPHICTH iX O€3BIAMOBHOI poOOTH
IOPOTSATOM MICSIIS.

10. Ha cxkmami 3HaXOmATBCS OMHAKOBI MIIIKH 3 IIEMEHTOM 1-ro Tta 2-T0
COPTY, YChOTO 15 MIMIKIB 3 IEMEHTOM 1-TO COPTY 1 IT’ATh MIIIKIB 3 IIEMEHTOM 2-
ro copty. HaBMaHHs B3sJIM OJTMH MIIIOK 1 HE BiAMITHIIM. [1icis 1boro HaBMaHHS
BUJIATK I JBa MIIIKUA. KO € KWMOBIPHICTH TOrO, IO BOHHU 00HJBa 1-TO
copTy?

11. Ha 6a3y HangxoasTh OETOHHI maHesl 3 ABOX KOMOIHATIB B OJTHAKOBIH
KUTbKOCTI. IMOBIpHICTH OpaKy Ha mepuomMy 3aBoji cTaHOBUTH 0,2, Ha APyromMy —
0,1. JloButbHO B3sATa Ha 0Oa3i IaHeNIb BHSABWJIACH OpakoBaHOIO. SIKor0 €
HMOBIPHICTH, III0 BOHA 3 MEPIIOro KOMOiHATY?

12. Ha 6a3y Hamgidnum npuiaau BiJl TpbOX BUPOOHUKIB. Bigomo, mo 1-i
Bupobuuk mae 0,3% 6paky, 2-it — 0,2%, a 3-ii — 0,4% Opaxy. HaBmanus
O0epyTh oawH mpwian. BusHauTe WMOBIPHICTH, MO MEW TMpuiIag OpaKOBaHHIA,
K10 Ha 0asy Bix 1-ro BupoOHmKa HaaxoauTh 1 000, Big mapyroro — 2 000 1 Bixg
Tpetboro — 2 500 mputais.

13. BusnHaure WMOBIpHICTH TOTO, 0 100 TaMmodYok, B3STUX HaBMaHHS 13
1000, BUSABIATBCA CHPAaBHUMH, SKIIO BIJIOMO, IO KUIBKICTh 3IMICOBAHUX
namnoyok Ha 1000 mTyk ctanoBuTtsh Bin 0 10 5.

14. YV Tupi € m’ATh pyUIHULb, UMOBIPHOCTI BIIYYEHHS B pa3i OJHOTO
MOCTPLTY KOKHOIO 3 HUX JA0piBHIOE BianosiaHo: 0,5; 0,6; 0,7; 0,8 10,9. Ctpinenp
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Oepe HaBMaHHS PYIIHULIO 1 BUKOHYE OAWH MOCTpUl. Bu3HauTe WMOBIPHICTH
BITyYEHHSI.

15. IMOBIpHICTh BIYYEHHS CHapsiia B LUIb y pa3i OJHOTO MOCTPULY
nopiBHioe 0,7, a UIMOBIpHICTh pyHHYBaHHS Il B pa3i BIYYeHHS B HEi OJHOIO
cHapsaa ctaHoBuTh 0,9. BukoHaHO mocniuib TpU MOCTPUIU. SIKOIO € HMOBIPHICTD
TOTO, 110 IUJIb Oyze 3pyiiHOBaHA?

16. V xopoO1i 3HaX0IUThCs 15 TEHICHUX M’S4iB, 3 SIKUX JEB’SATh — HOBI.
Jlist mepiioi rpy HaBMaHHS OepyTh TPU M sUl, SIKI IICJI TPU MOBEPTAIOTHCS B
KopoOky. s apyroi rpu Takok HaBMaHHS OepyTb Tpu M siyi. Busnaute

HMOBIPHICTH TOTO, 1110 BC1 M’ 5141, B3SIT1 JJIsl APYTOi TP, — HOBI.

2.8. IloBTOpHi BUnpodoyBanus. ®opmyJa bepuyuri

Ha mnpaktumi 4acTo TparuisilOThCS 3aj7adi, B SIKAX OJHE 1 Te came
BUTIPOOYBaHHS BUKOHYIOTh HE OJIUH pas3.

Hexaii BUKOHYIOTH N BHUIPOOYBaHb B OJHAKOBUX YMOBaX, MPHUOMY
iiMOBipHICTL Toro, mo noxis A Moxe BiIOyTHCS B KOXKHOMY BMIPOOYBaHH,
OJIHAKOBa W HE 3aJIeKUTh B PE3yJbTaTy IHIIUX BUMPOOYBaHb (HE3aJIEKHI
BUNPOOYBaHHs). Taky TOCTIIOBHICTh BHIPOOYBaHb HA3WBAIOTh CXEMOIO
Bepuynni. SIxmo ¥imoBipHicTh nosiu nofii A B ycix BUNPoOyBaHHAX JOPIBHIOE
P, To iMOBIpHIicTH 1i HenosBu popiBHIOE (] =1— P.

ImoBipHicTs TOro, MO 3a N BHNpoOyBaHb B cxeMi bepuymni momis A
3’aBUTBCS M pasiB (M < N), 00UKCTIOTS 3a ghopmynoro bepuynii .

P,(m)=Cy-p™-g" M. (18)

Mpukaax 2.21. BusHauutet IMOBIPHICTH TOTO, IO «Tep0» BHUIMAAE PIBHO
Tpu pasu 3a 10 miaKugaHF MOHETH.

Po3p’si3ok. Tyr BumpoOyBaHHS — NIAKAAAHHA MOHETH. KiTbKIiCTh
sunpooOysanb N =10. IMoxis A — Bunaginus «rep6a» BigOyBaCTHCS B KOKHOMY

1

BUIIPOOYBaHHI 3 HMOBIpHICTIO P = E, OJIHaKOBOIO I BCiX BUMIPoOyBaHb. Tomi

IIykaHa MMOBIPHICTH 3a hopmymoro bepHyITi CTaHOBUTS:

3 7
3 (1Y (1 100 1
10=Ci0l ;) |5) Tan 070
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Hpukaax 2.22. BuzHauuTu WMOBIPHICTH TOTO, IO «rep0» BHUMAAE HE
MEHII SIK TpH pa3u 3a 10 migKugaHb MOHETH.
Po3B’s130k. [lo3HaunMo sik M KUIBKICTh BUIAJKIB BUIMAMIHHS «repOa»

micias 10 migkumans Monetw, Toxi imosipicts Pjp(3<m <10) moxe 6ytu
BHU3HAYeHa 3a GOPMYJIIOIO
P(3<m<10) =P, (3) + Pg(4) + Py (3) + P (6) + P (7) +
+P(8) + By (9) + B, (10).
AJe npocTilie crnoyaTKy O0YMCIUTH WUMOBIPHICTD MPOTUIIEAKHOT MOI]
Po(0<m<2) =P, (0)+Po(1) + Pp(2)
i sactocysatu popmyny P g(3<m<10)=1-PR,(0<m <2). Toui
s 1 41,1
P, (8<m<10) :ZI.—(C10 -F+C10 -F+Clo .sz

_1- ~0,945.
128

Haii0isib1 iMoBipHAa KUIBKICTB ycmixiB y cxemi bepHyJuii
Jlns pismux M imosipuicts P, (M) wHabysac pisHux 3Hauens. Te

sHaueHHs Mg, ans skoro imosipricts P,(M) moseu nomii A B cxewmi

bepHysti € MakCUMaIbHOIO, Ha3UBAIOTh HAUOINbW IMOGIPHUM 1 BU3HAYAIOTH 3
MO/IBIHOT HEPIBHOCTI
n-p—q<my<n-p+p. (19)

Kinpkictes BumpoOyBanbp N, siki mMOTpiOHO TpOBECTH sl TOTrO, 00 3
MOBIpHICTIO, HE MEHIIOK 3a [, MOXkHa Oyino 6 cTBepIKyBaTH, MO momis A
BiIOy1eThCs MPUHANMHI OJIMH pa3, 3HAXOATh 32 POPMYIIOI0

In(1-
n> ( pl).
In(1- p)

Ipukaanx 2.23. ToBapo3HaBenp ornsnae 24 3pa3ku ToBapy. IMOBIpHICTH

(20)

TOTO, IO KOXKEH 13 3pa3kiB Oy/ie BU3HAHUM NPHUIATHUN 10 MPOJAXKy, JOPIBHIOE
0,6. 3HaiiTi HAWOLIBIT WMOBIPHY KUTBKICTBH 3pa3KiB, SKi TOBaApO3HABEIh BU3HAE
MPUIATHAMH JI0 TIPOJAXKY.
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Po3B’si30k. 3a ymosoro N =24, p=0,6, q=0,4. Iigcraasoun nani
3aBNIaHHS, MAEMO

24.06-0,4<my<24-0,6+0,6;
14 <my <15.

Haii6inbi MOBIpHHUX 3HaYE€Hb MA€EMO JIBa: m(()l) =14, m(()z) =15.

Hpukaanx 2.24. Skoro € HallOUIBII MMOBIpHA KUIBKICTh BHUIA/IIHb IPaHI 3
OJIHIEI0 TOYKOIO B pa3i MIICThOX MIAKUIAHHAX TpaibHOro Kyouka? BusHauuTu
BIJIMOBIJIHY I1M KIJTBKOCT1 UMOBIPHICTb.

Po3p’sizok. Kinpkicts BunpoGysan, N =0 (migkumaHb TIpaibHOIo

1

KyOuka), MWMOBIPHICTb BHUIAAIHHA TpaHl 3 OJHIED TOUYKOW P = 6,

1 5 .
g=1- "= . Kpim Toro,

6 6

np q_6 5 1 np+p—6—|— 7
6 6 6 6 6 6
1 7 :
VY  posrnsnaHoMy BUIAAKY 6 <My < 6 Omke, My =1, ockinbku

m, €N.
ImoBipricts Pg(1) moxke Oyru Busnauena 3a popmynoro Bepryiuti

1 5 5
1 (1Y (5 6l 5
PG(”:CG'@ (e) I

2.9. Hadumxkena ¢popmy.a Ilyaccona
3acrocyBanHus dopmynu bepuymni (18) 3a Benukux 3HaueHb N 1 Mamux
3HaueHb [ BUKIMKAE 3HAYHI TPYIHOIII, OCKUIbKH IOB’s3aHE 3 TPOMI3JIKUMHU
oOuucneHHssMu. BuHukae mnotpeba 3HalTH HaOmwkeHi GopMmynu IS
o6uucnenns P, (m).
Teopema Ilyaccoma [6] Sxmo iimosipmicts P moseu noxmii A B
KO)KHOMY BUnpoOyBanHi mpsamye no Hyias (P —0) 3a meobmexenoro

30UIBIIIEHHST KUTBKOCTI N BumpoOyBaHb (N —>00), mpuyomy moOytoxk NP

npamye g0 cramoro umcna A (NP —>A), To imosipricts B,(M) Toro, mo
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noxis A BinOymeTbcs M pasis B N He3aneKHUX BUNPOOYBAHHAX, 3a0BOJILHSIE
IPaHUYHY PIBHICTb

: A" et

nIl_)rr;O P,(m)=P,(}) = T (21)
Crporo kaxyuu, ymoBa teopemu Ilyaccoma p — 0 npu N —> 00, Tak 1mwo
NP — A, cylnepeynTh O3HAYEHHIO CXEMH BHIPOOyBaHb BepHyi, 3riaHo 3
KO0 UMOBIPHICTh MOSIBH MOiT B KOKHOMY BHUIIpoOyBanHi P = CONSt. IIporte,
AKIIO MMOBIPHICTh [) — MOCTIiHA 1 MaJia, KUIbKICTh BUIIPOOYBaHb N — BenuKa 1
upcnio A =NP - Hesnaune (Oymemo BBaxaru, mo A=NP<10), 10 3

rpaHuyHoO1 piBHOCTI (21) BunnuBae Habmxena ¢popmyna Ilyaccona:
M. e—k

Pn (m) ~ ml

=PR,(V). (22)

®dopmyia IlyaccoHa BUKOPHUCTOBYETHCS B 3ajadyax, B SKUX PO3TJISAIAIOTH
MoJii, MO PiAKO BiIOYBAIOTHCS.

Mpuxnan 2.25. 3aBox BianpasuB Ha 6a3y 5 000 qobposikicHUX BUPOOIB.
IMOBIpHICTH TOTO, IO B J0p031 BUPIO momkoauThes, aopiBHioe 0,0002.
Buznauntu WMOBIPHICTH TOTO, 110 HA 0a3y MPUBE3YTh TPH HESAKICHI BUPOOHU.

Posp’sizok. 3a ymosoro N =5000, p =0,0002, m=3,
A=n-p=5000-0,0002=1. 3a ¢opmynoro Ilyaccoma (22) wmykaHa
HMOBIPHICTH JOPIBHIOE

m —A -1
P~ & =€ 1 ~006.
m! 3 6-e

2.10. JlokaabHa Teopema MyaBpa-Jlaniiaca

Teopema. Sxmo iMosipmicte P mosBu mnomii A B KOXKHOMY
BUNPOOYBaHHI CTaNa i BiAMiHHA Bifl HyJs W oauHMi, To imosiphicTs P, (M)

Toro, mwo noxais A Bigbymerscas M pa3 B N He3anekKHUX BUIPOOYBAHHAX 3a
JIOCTaTHBO BEJIMKOMY ducii N, HAOIUKEHO TOPIBHIOE

P(m) ~ (23)

Jnpg T

m-—np

/npg

2

X
2 _ ¢ynkuia I'ayccai X =

1
ne @(X) = ﬁe
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3ayBakeHHsi. YuM Ounblie N, THM TOYHIIIA HaOIMXkeHa Gopmyna (23),
SKa Ha3UBAETHCS JAOKAIbHOW (opmynow Myaspa-/lannaca. HabnxeHi

sHaueHHs imosipHocti P, (M), sxi 3Haxonsate 3a Gpopmyitoro (23), Ha mpakTULi
BMKOPHCTOBYIOTH SIK TOuHi 32 ymou NPQ >10.

Tabmumo 3navens Qynkuii O(X) 118 TomaTHUX 3HAYEHb X HABEJIEHO B
nox. 2. Bnactusocrti dynkmii ((X):

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

2. ®ynkiis O(X) MOHOTOHHO chamae Ui JOJATHUX 3HAYeHb X,
IIpUIOMY (p(X) — 0 pu X —> +00 (MPaKTUYHO MOKHA BBAXKATH, 110 (p(X) ~0
mpu X > 4).

Hpukaax 2.26. IMOBIpHICTH BIIYyY€HHS B MIIIEHb MICJsS OAHOIO MOCTPLIY
ctaHoBuTh 0,2. BuszHauutu #iMoOBipHICTH TOro, 1O 32 400 MOCTpUIIB MIIIEHb
Oyne BpaxkeHa 80 pasi..

Posp’sizok. 3a ymosoro N=400, m=80, p=0,2, g=08. 3a

JOKaNbHOIO Teopemoto Myaspa-Jlamiaca orpumyemo:

1 80-400-0,2 1
P00 (80) = ( J

- =—.¢(0).
2000208 | 200.02.08) "8 ¥
3a tabmnero B po. 2 3naxoaumo P(0) =0,3989. Illykana iiMoBipHicTE

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

2.11. InTerpaabna Teopema Myaspa-Jlamiaca

Teopema. Sxmo HMosipmicte P mosBu mnomii A B  KOXKHOMY
BUNPOOyBaHHI CTaja 1 BIIMIHHA Bl Hylnd W OJWHMIN, TO WMOBIPHICTH
P,(m £m<m,) Ttoro, mo mnomis A BinOymetbcs B N  He3aIekKHHX
BUNPOOYBaHHAX B My 10 M, pasiB, NPUOIN3HO JOPIBHIOE

P.(m <m<m,)=d(x,)-D(x,), (24)
m-np  _mM-np

e X]_:

42



t2

Tyr O(X) = ﬁ je 2 dt — ¢pynxyia Jlannaca. Tabauuio 3HaYEHD
A2

¢yskuii Jlamaca Bmimeno B noa. 2. Bnactusocti ¢pynkuii D(X):
1. ®ynkuis D(X) € venapuoro, To6To D(—X) = —D(X).
2. ®ynkuis D(X) monoronno spoctae, npuuomy D(X) — 1 mpu
X —> 400, (mpakTaHo MoxkHa BBaxkarH, mo P(X) =1 sxe npu X > 4).
®dopmyna (24) Ha3uBAEThCA IHmMezpanvHow Gopmynorw Myaepa-
Jlannaca. Yvum Oinbiie 3HaueHHs N, TUM TOYHIIIA 15 Gopmya.
Hpukaax 2.27. KunbkicTh CTyAeHTIB Ha mnotoml — 150 4oIOBIK.
[IpunycTuMo, mo KOXKHHM i3 CTyJeHTIiB BiaBigye nekuiro 3 imosiprictio 0,8.

Busnauutu WMOBIpHICTH TOTO, MO Ha JEeKIii npucytHi Big 115 mo 140
CTYJICHTIB.

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

toro,  =1— p =0,2. 3acrocyemo inrerpansny teopemy Myaspa-Jlannaca:

_my—np_115-150-0,8 _

X -1,021;
'~ npq  ./150-08-0,2
_my,-np 140-150-0,8 4,082,

X
2~ npg  ./150-0,8-0,2

3a  Tabnmuer  104.2  3HAXOAUMO d(—1,021) =—-0,3464,
D(4,082) =0,4999. Toxi mykana AMOBiIpHIiCTH TOpiBHIOE:

Piso(115< m <140) = d(x,) - D(x;) = 0,4999 — (~0,3464) = 0,8463.

Ipukaax 2.28. 3 yciel KUIBKOCTI BUTOTOBICHUX OeTOHHMX TAT 60%
CTaHOBHTH MPOAYKIlig BUmoro copty. Cxmanansauk 6epe 200 miut. BuznaunTu
HMOBIPHICTB TOTO, 11O KUIBKICTh TUTMT BHUIIOTO COPTY 3HAXOAUTHCS B MEKaX BiJl
120 no 150 BxirOUHO.

Po3B’s130K. IMOBIpHICTH B3SITH IUIMTY BHCOKOI SIKOCTI 3 yCi€l KUTBKOCTI
mwnt popiaioe P=0,6, toni =1-0,6=0,4. Kpim Toro, kimpkicts

BHNpOOyBaHb N = 200, m, = 120, m, = 150 i npqg = 200-0,6-0,4 =48.

3acTocyeMo IHTerpaibHy Teopemy MyaBpa-Jlamnaca:
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Py, (120 < m <150) = CD(:LSO_ 200-0,6) —CD(lZO_ 200-0,6) _

/48 /48
30
= cb(mj — ®(0) = D(4,33) — D(0) ~ 0,5.

Posrasinemo Hacninok iHTerpanbHoi TeopeMu MyaBpa-Jlamiaca.

Hacaigok. Sxkmo #moipaicts P mossu momii A B KOKXHOMY

BUINPOOYBaHHI cTaja 1 BIMIHHA BiJl HYJIS W OJWHUIIL, TO 3a JJOCTATHBO BEIUKOI
KUTBKOCTI N He3ane)HUX BUMPOOYBaHb IMOBIPHICTh TOTO, LIO:

a) Kinpkicts M mosB noxii A BigpisHserses Bix 106yTky NP He Oinbiie,

Hix Ha BenmnuuHy € > 0 (3a aGCOMIOTHOIO BEMMYNHOK)), TOOTO

P(m-npl<e)~ @ ——|;

./npq )’

m ) )
0) yactka — nogaii A, 1110 3HAXOAUTHCS B MEKaxX BiJ Ol JI0 B, TOOTO

Pa(a < < B~ (0(7)-D(2y)).

_ oa-p _B-p .
nely =, Ip=
./pag/n /pg/n
m . RV : :
B) YacTKa — TMOJIIi A BIZPI3HAETHCA Bif ii iMOBIpHOCTI P He Oinblie,

Hix Ha BeauunHy A > 0 (3a aGconroTHEM 3HaYEHHAM), TOOTO

m A-/n
P|—- .
“(n P rq

3aBaaHHs NJIA ayAMTOPHOI TA CAMOCTIIHOI po0oTH

SA)%QD

1. I3 mapTii Bupo6iB TOBapo3HaBellb BiOMpae BUPOOU BHUIIOTO TAaTYHKY.
IMOBIpHICTh TOTO, IO HaBMaHHS B3SITHH BUPIO BUSBUTHCS BHUIIOTO COPTY,
cranoBuTh 0,8. BuzHaute MMOBIpHICTH TOTO, IO 3 TPHOX MEPEBIPEHUX BUPOOIB
TUIBKH JIBA — BUPOOH BHUIIIOTO COPTY.

2. MoHeTry mIKWmaroTh BIiCIM pa3iB. Skol0 € HMOBIpHICTH TOTO, IO
«repO» BUMAZE: a) LIICTh pasiB; 0) KOAHOTO pa3y HE BUMAJE; B) BUIaJe xoua O
OJIWH pa3z?
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3. Ulo Ouibll MMOBIPHO — BHUIpaTH y PIBHOCWJIBHOTO MPOTHBHUKA-
maxMartucTa (Hi4us A0 yBaru He OepeThes): TpU MapTii 3 YOTHUPHOX YU I STh 3
BOCbMU?

4. Bupobu pgeskoro mianpueMcTBa MICTATh 5% Opaky. Busnaute
HMOBIPHICTh TOTO, HIO CEpel ITSTH B3SATUX HABMaHHS BHUPOOIB: a) HeMae
KOJIHOTO OpakoBaHOro; 0) B2 OpaKOBaHUX.

5. IMOBIpHICTH BUrpally B JOTepel0 Ha OauH Ouler craHoBuTh 0,2.
Kynneno cim 6ineriB. Busnaute HMOBIpHICTb TOTO, IO CEpE HUX OyJe: a) Tpu
BUTpaIIHUX Ou1eTH; 0) xoua O OJMH BUTPAIITHUIA.

6. Bimomo, mo OyaiBenbHa KOMIIAHIA 3/1a€ 00 €KTH B EKCILTyaTalliio
BYAaCHO B cepellHboMy y 60% Bunaakis. Koo € HMOBIPHICTH TOTO, 110 LIICTh 3
necatu 00’ekTiB OyJlie 3/1aHO B €KCIUTyaTallilo B4acHO? Bu3HauTe WMOBIPHICTH
TOT0, 110 HE OUTBII SIK TPU 00’ €KTU HE OYyTh TOTOB1 BYACHO.

7. 3aik CKIAJa€ThCs 3 I ATHOX TECTOBUX MHUTaHb. Ha KOXKHE MUTAaHHS
NPOIMOHYETHCA TPU MOKJIUBUX BIANOBiAl. Bu3HauTe WMOBIpHICTH TOTO, IO 32
METOJOM BraJlyBaHHs MOXHAa TPaBUJIBLHO BUIMOBICTU OUIBII HDK Ha JBa
MUTaHHS.

8. IMOBIipHICTh MPU3YNUHEHHS OYIBEIBLHUX POOIT HA OAWH JCHL Yepe3
MIOTO/IHI YMOBHU B 3UMOBHM Tiepiof; ctaHoBUTh 0,2. ko0 € WMOBIpHICTH TOTO,
o poOoTH OyayTh NMPU3YIMHEHI HAa TPU JHI MPOTITOM OfHOTO TIXHsA? He
MEHII SIK Ha T’ SITh AHIB IPOTATOM THXKHS?

9. B ypui 10 6umx 1 40 gopHux Kyiab. BuitmaroTe 14 Kynb, mpuaomy
KOJIP PEECTPYIOTh, a TMOTIM KYJIIO TOBEPTalOTh B ypHY. Bu3HauTe HalOLIbII
HMOBIpHY KUIBKICTh TIOSIBUA 017101 KYJIi.

10. IMOBIpHICTH BIyYEHHS CTPUIBIIEM B ITUTh cTaHOBUTH (,7. Bukonano 25
nocTpiiB. Buznaute HaOUIbIT HMOBIPHY KUTBKICTh BIIY4aHb B I[LUTh.

11. V pesynbrari OaraTopiyHUX CIIOCTEPEKEHb BCTAHOBIEHO, IO
HMOBIPHICTh BHITaJiHHA JOINY | >KOBTHS B IICBHOMY MicTi aopiBHIoe 1/7.
Bu3Hnaure HaWOLIBIT HMOBIPHY KUIBKICTH JOIIOBHX JHIB | JKOBTHS B IIbOMY
MicTi 3a 40 poKiB.

12. Buznaute HMOBIPHICTH MOSBH TOJIi B KOKHOMY 3 60 He3aneKHHUX
BUNPOOYBaHb, SKIIO HAWOLIBII MHMOBIpHA KUIBKICTh IIOSB TMOJIl B IIUX
BUTIPOOYBAaHHSX CTAHOBUTH 25.

13. fxoro moBMHHA OYTH KUIBKICTh MIAKWAAHH TPAIBHOI KOCTI, 100
HaWOUTBIII MMOBIpHA KUIBKICTh BHUMAJIHb TpaHl 3 OJWHHUIICIO JIOPIBHIOBaja

mn’saTu?
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14. BusHaute #iMOBipHICTB TOrO, 110 mofis A 3’sButhes piBHO 70 pasis B
243 BumnpoOyBaHHAX, SKIIO HMOBIPHICTh TMOSBHU ILi€l MOAIl B KOXHOMY
BUINPOOYBaHHI cTaHOBUTSH 0,25.

15. ImoBipHicT, HapomkeHHs xjiomuuka popiBHioe 0,51. Busnaute
HMOBIpHICTB TOTO, 1110 cepell 100 HOBOHApOIKEHUX BUSABUTHCA S0 XJIOMUHUKIB.

16. Ha nexuii 3 Teopii iimoBipHOCTI npucyTH1 200 cryaeHTiB. IMOBIpHICTH
TOrO, IO JCHb HAPOKCHHS BHUIAJKOBO BHOPAHOTO CTyJEHTa MpUIIaJa€e Ha
BU3HAYCHUH JIeHb POKY, cTaHOBUTH 1/365. Bu3Haure HMOBIpHICTH TOTO, IIO
OJIUH CTYJIEHT HapOAUBCS | CiUHA 1 IBOE CTYJIEHTIB HApOAUIUCS 8 OepesHs.

17. AmromaruuHa TtenedonHa cTaHiigs oOcayroBye 100 aOGoHEHTIB.
IMOBIpHICTH TOTr0, 110 a0OHEHT MPOTATOM OJIHIET XBUJIMHHU 3aTeliepoHye Ha
kKomyTtarop, craHoBuTh 0,03. fIkor0 € HWMOBIPHICTBH, IO TPOTATOM XBUJIMHH
3aTesiepOHYIOTh 11’ ITh A0OHEHTIB?

18. I'panpHuil KyOMK MIAKUIAIOTH IICTh pa3iB. BusHaute WMOBIPHICTH
TOTO, 1[0 YOTUPHU Pa3u 3’ IBUTHCS YHUCIIO0, KpaTHE 3.

19. Binomo, 1o 80% cmemianicTiB B pailoHi Mae BUIy OCBITY. BuzHaute
HMOBIpHICTH TOTO, 110 13 100 HaBMaHHS BiIIOpaHUX JIIOJICH BUIIY OCBITY MAlOTh:
a) He MeHI sk 70 mrogneit; 6) 90 moaeil.

20 . Komb6inat Bunyckae npoaykiiro, 70% sxoi — HAaBHUIIO1 SKOCTI. SIKor0
€ UMOBIpHICTB TOTO, 1110 cepea 200 oauHuUIb 1i€l mpoaykmii 110 Oyae HaiBHUIOT
AKOCT1?

21. IMOBIpHICTP TOMWJIKM JIHIMHOTO pPO3MIPy JeTali IIija dYac
npoektyBaHHs — 0,0025. SIkoro € WMOBIPHICTH TOTO, IO CEepe] MPOCKTOBAHMUX
800 nmerasneii He OUTBIIT HIXK JB1 MAIOTh IOMMJIKH B TIPOCKTYBaHH1?

22. JlaGopaTOopHUM IIUISIXOM BHUSBJICHO, IO CXOJKEHHSI 3€pEeH IEeBHOT
pocnuuu — 80%. Busnaute iiMoBipHICTH Toro, 1m0 13 1 000 mocamkeHux 3epeH
npopocTyTh: a) He MeHII sik 800 3epen; 0) Bix 820 go 840 3epeH.

23. Y BupoOHHUIITBI netajneil iMOBipHICTh Opaky mopiBHioe 0,1. fAkoro €
HMOBIpHICTB TOTO, 1110 13 400 HaBMaHHS B3SATHX JeTallel OpakoBaHUMHU OYIyTh:
a) 50 neraneit; 6) menm Hix 45 neranei?; B) Big 70 go 100 neraneii?

24. IMOBIpHICTH BIY4YEHHS B I[UTh IICIIA OJHOTO MOCTPiLTY CTaHOBUTH (,5.
Skor0 € UMOBIPHICTH TOTO, 10 Ticasa 250 mocTpiniB ik Oyne BpakeHa: a) 145
pasiB; 0) Big 100 mo 150 pazis?
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Po3aia 3. BunaakoBi BeJIHYUHHA

OnHUM 3 OCHOBHUX MOHATH T€OP1i HMOBIPHOCTEH € MOHATTA BUIAAKOBO1
BEJIMYUHU.

Bunaokoeow eenuuunor Ha3uBalOTh BEIUYMHY, SKa B pPE3yJbTaTi
BUNPOOyBaHHS HaOyBa€ OJHOTO 1 TUIBKK OJIHOTO 3HA4YeHHS 3 MHOXKUHHU
MOXJIMBUX 3HAa4Y€Hb, HAMeEpe] HEBIJOMOTO 1 3aJie)KHOTO BiJ BHUIAJKOBUX
PHUYHH, SKi 3a3/1aJ1eTih HEMOXIIMBO BpaxyBaTH [3].

BunaakoBi BeMMYMHU TO3HAYAIOTh BETUKUMHU JIATUHCHKUMHU JIITEpaMu

X,Y,Z,.(abo maneHpkuMH Tpempkumu Jitepamu &, M, 0, y...), a ix
MO>KJIMB1 3HAYEHHS B1IIIOBITHO MaJ€HbKUMHU JiTepaMu: X1, X9, X3,....

BumnankoBa BenuurHa, sika Ha0yBae CKIHUEHHOI a00 371Y€HHOI MHOKHHU
3HAYCHb, HA3UBAETHCS OUCKPemHOoio. JIUCKPETHA BUIIAIKOBA BEJIMYMHA HAOyBa€e
OKpPEeMHX 130IbOBAaHUX OJHMH BiJI OJHOTO 3HAYCHb 3 IMEBHUMHU HMOBIPHOCTSIMH.
[TpuknagamMu TUCKPETHOT BUMAJAKOBOI BEJIMYMHH € KUIbKICTh BiydaHb B MIILICHb
micist N mOCTpuIiB, KUIBKICTh OpakOBaHMX BHUPOOIB B MapTii, KUIBKICTh OUYOK
OJIHOTO TIIKUJIaHHS TPaJIbHOT KOCTI1 Ta iH.

KpiM nuckpeTHHX BHUNAJAKOBUX BEIWYMH, € BUMNAJKOBI BEIUYMHU, SKI
MOXKYTh HaOyBaTH BCIX 3Ha4Y€Hb 13 JESKOr0 CKIHYEHHOro ab0 HECKIHYEHHOTO
YHUCIIOBOTO MPOMDKKY. 3pO3yMiIO, HI0 KUIBKICTh MOMIMBHX 3HAUY€Hb TaKOi
BUIIAJIKOBOI BEJIMYMHM — HECKIHYEHHa (He3miueHHa). Hampukiaz, posrisHemMo
Taki BHUMAJKOBI BEJIWYMHHU: Yac OE3BIAMOBHOI pOOOTH Mpuiamy, ii MOMJIHBI
sHayeHHs Hanexkath npomikky [0;t), ne t>0 (reopermuno t=-+o0);
JTAIBHICTh MOJBOTY apTUIEPIACHKOTO CHApSAY, ii MOXKIIMBI 3HAYCHHS HaJIEkKaTh

neskomy npomixky (@;0). Cepen HemHCKpeTHHX BMIAIKOBHX BEIHYUH

BUJIUISIOTh BOKJIMBUN MIJIKIAC HETIEPEPBHUX BUIAJKOBUX BEIMYHH, 5IKi OyAyTh
BU3HAYEH] JaIl.
[Ticns HaBemeHWX MPUKIAAIB Ta TBEPIHKEHb IHTYITHBHOTO XapaKTepy
JaMO CTpOT€ O3HA4YeHHS BWITAJIKOBOI BEIIMYWHU, BUXOMSYU 13 TEOPETHKO-
MHO>XHHHOT'O TPAaKTYBaHHS OCHOBHUX TOHSITH T€OPii HMOBIPHOCTEH.
Bunaokoeoro éenuuunoro nasusactbes Gpynkuis X 1€ — R, BuzHaueHa
Ha MPOCTOPI eeMeHTapHuX mofii €2, ska KoXkHil eneMeHTapHil noaii ® € ()

cTaBuTh y BianosinHicts wncno X (), to6to X = X(m), @ € Q.
[Ipu npomy Qynkmis X (oo) MOBUHHA OYTH Takoo, 00 I TOBUIBHUX

X eR wmuoxuna A, ={o0: X(®) <X} nanexamna G-anrebpi MHOXUH S

47



Bunaakosux mnoxii. Taka dyukuis X = X () ua () Ha3MBAETHCS BUMIPHOIO

BizHOCHO  G-amreOpu S. Tomi MOXHAa  pO3MISAJATH  WMOBIPHICTEH

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

3.1. 3akoHu po3noainy iiMoBipHOCTeli BUNIAAKOBUX BeJIHYHH

Bynp-sika BUmaaKoBa BeJIMUUHA 33]Ia€THCS CBOTM 3aKOHOM PO3MOJILTY.

3akonom po3nodiny ouckpemnoi 6unaokosoi éenuuunu X Ha3UBACTHCS
BIIMOBIIHICTE (Tabnui, rpadik, (QYHKIS) MDK MOXIMBUMU 3HAYCHHSIMU
BUIIaJIKOBOT BEJTMYMHU 1 BIATIOBITHUMH 1M HMOBIPHOCTSIMHU.

3aKoH PO3MOAUTY JUCKPETHOI BUTIAJIKOBOT BEJIMYMHU 3a3BUYAl 3aMUCYIOTh

y BUTJISA1 TaOJIMLII:

X Xq X Xn
P Py P, o Pn

[lepmmii pan Tabiul MICTUTH BCl MOXKJIMBI 3HaY€HHsA Xj IUCKPETHOI

BUIIAJKOBOT BEIMYMHM, ApyTHii — ix Hmosiprocti P; (1=12,..,N). Taxa
TaOJIUII Ha3UBAETHCS TAKOXK PAOOM PO3NOOiny.

3aKoH PO3MOALTY AUCKPETHOI BUIAIKOBOI BEJIMUMHUA MOXKE OYTH 3aaHUi
3a nonomoroio popmyn P; = P(X =X),1=12,...,n.

OCKiJIbKY B Pe3yNbTaTi BUIPOOyBaHHS BUIIAJKOBA BeluuMHa X HabyBae
OJTHOTO 1 TUIBKHA OJITHOTO MOKJIABOTO 3HAYCHHS, TO moaii

X =X, X =X,, ..., X =X, YTBOPIOIOTb [IOBHY T'PYILy, TOMY

P+ P2+t pp =1 (25)

SIKIIO MHOXHHA MOXIIMBUX 3HA4Y€Hb BUIIAAKOBOI BeamuuHH X
HECKIHYEHHa (37114€HHa), TO psig Pq + Po +... 30iraersces 1 Horo cyma JOpPIBHIOE
OJIMHMUILI.

3aK0H PO3MOAUTY JUCKPETHO! BUIAIKOBOI BEIMYMHU MOXHA 300pa3uTH
rpadiuro y BUMISIAI amaHoi  JHIT 3 TepeloMaMd B TOYKax
M1 (X P)y Mo (X905 P2)y-e.y My (X5 Pp)s-ee- 3aana namaHa Ha3MBa€ThCS
nONI20HOM (MHO2OKYMHUKOM) PO3NOOLTY OUCKPEMHOT 6UNAOKOBOT 6eIUUUHU.

Takuit cmoci0 3amgaTd 3aKOH PO3MOALTY WMOBIPHOCTEH BHUMAIKOBUX
BeTMYMH TPUHHATHUN JUIIE IS JAUCKPETHUX BUMAIKOBUX BEIUYUH 1 €

HerHﬁHﬂTHHM AJIA HCAUCKPCTHUX BHUITAJIKOBHUX BCIIMYHMH.
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3aranbHOI0 (OPMOIO 3aKOHY PO3MOALTY WMOBIPHOCTEH, MPUIAATHOIO IS
BCIX BHIIAJIKOBHX BEJIIMYUH (K IUCKPETHHUX, TaK 1 HEAUCKPETHUX) € (YyHKLIS
posmoxiny F(X).

Hexaii X — BuUmajgxoBa BeIuuMHA Ta X — JAiCHE YHCIIO.

@Dynkyiclo po3nodiny BUNANKOBOI BEIMYMHM X HA3UBA€ThCa (YHKIIiSA
F(X), sxa koxHOMy uncny X €R cTaBuTh y BimmoBiaHicTs HMOBIpHOCTI TOTO,

1110 BUMAJKOBA BeIMUnHa X Haly/ie 3HaYEHHS MEHIIIOr0, HIX 3a/lane X, TOOTO
F(x)=P(X <Xx). (26)

®ynxuito F(X) inoxi HasuparoTh inmezpanvioro ynxuicio posnodiny,

a00 inmezpanbHUM 3aKOHOM PO3ROOINY.
['eomeTpuyHO GyHKIIS PO3NOAUTY IHTEPIPETYETHCA K IMOBIPHICTH TOTO,

110 BUNAKOBa Touka X ONMMHHUTLCA JiBilIe 3a1aHoi Touku X (puc. 8).
X<x
/77777 T, S
0 X

Puc. 8

b

BunankoBy BenamuuHy X — Ha3sMBAaIlOTH Henepepenoio (abconiomno
HenepepeHolo, HenepepeHo pPO3nodiieHOI0) BUTIAJKOBOKI BEIUYHHOIO, SKIIO

icHye Taka inTerpoBHa Ta HeBim'emna Qymkuis f(X):R—>R, mo mia Beix

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

IHpu upomy ynkuis T (X) nasuBaetbcs wginvnicmio posnodiny

lIMOGIpHOCH el HETIEPEPBHOT BUMIAJIKOBOT BEJTMYMHHU.
Dyukuyia po3nooiny OUCKpemHOoi 6UNRAOKOBOT e1UYUHU € PO3PUBHOIO,
KYCKOBO-CTJIOK ()YHKITIEIO, IO BU3HAYAETHCS TAKUM YHHOM

F(x)=P(X <x)= 2 P(X=X). (27)

Xj <X
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BaacruBocTi gyHKuii po3noairy
1. 0<F(x)<1.
2. F(X) — mecniagna dynkuis, To6T0 sximo X < Xp, o F(X) < F(X5).
3. IMOBipHiCTH NONAJaHHA BUNAJKOBOi BenmuMHu B iHTepsan [a;bh)
JOPIBHIOE MPUPOCTY ii QyHKIIIT pO3MOALTY HA ILOMY 1IHTE€pBaJl, TOOTO

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

Sk HacmigoK, IMOBIpPHICTP TOro, IO BHIAAKOBA BEIMYMHA X B
pe3yibTaTi BUNPOOYBaHHA HaOyae OJHOTO KOHKPETHOrO 3HAa4YeHHS a,
00UHCITIOETHCS 32 (OPMYIIOIO

P(X=a)=Pa<X<a+0)=F(a+0)—-F(a).

3okpema, skmo B Toumi @ ¢ynkuis F(X) HenepepsHa, TO
P(X =a) =0. Tomy a1s1 HenepepBHUX BUNAIKOBUX BETHUYMH MAEMO:
P(a<X <b)=P(a< X <b)=P(a< X <b)=P(a< X <b).
4. F(—0) = lim F(x)=0, F(+o0)= lim F(x)=1.
X—>—00 X—>+0
5 F (X) — HerepepBHa 311iBa B JOBUIBHIN Toull X(, TOOTO

lim F(x) = F(x).

X—>Xg—0

OyHKIIIS PO3MOALTY HETEepepPBHOT BUMIAAKOBOT BEIMUYUHUA € HETIEPEPBHOIO
B JIOBUIBHIH TouIli 1 nudepeHIiiifoBaHa BCIOIHU, KPiM, MOXKIIUBO, OKPEMHX TOYOK.
Tomy rpadix ¢QyHKIIT po3momaily HENepepBHOI BUIMAIKOBOI BEIUYMHU €
HEIEPEPBHOIO KPUBOK, PO3MILIEHOI B cMy3i, oOMmexeniii npamumu Y =0 1a
y=1.

DyHKLiA pO3MOLiTy JUCKPETHOI BUIAAKOBOI BEIMYMHE X € PO3PHBHOIO,
31 ctpuOkaMu [Jj B Toukax Xj, ajle HENEPEepBHOIO 3JiBa (IpU HAOIMKEHHI 10
Touku po3puBy 3iiBa Qyukuis F(X) 36epirac smauenns). I'padix ¢ynxuii

PO3IOALTY TUCKPETHOT BUITAIKOBOT BETMYNHHA MA€ CTYIIHYACTHN BHUTJIS/I.
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IlinbHiCTH PO3MIOALTY BUNIAIKOBOI BEJINYUHH

Hlinonicmw  po3nodiny iimosipnocmenl (WinvHicmio  po3nooiny,
WibHICMIO UIMOBIPHOCHI A00 NPOCMO WINbHICMIQ) HETIEPEPBHOI BUIIAIKOBOT
semunan X , HasuBaroth Qyskuiro f(X), mo mopisHioe moximmii Bim ii
dyskuii posnoxiny F(X):

f(xX)=F'(x). (28)

3 1IbOTO O3HAYCHHS BUILIMBAE, M0 (YHKIIIS PO3IMOAUTY € MEPBICHOIO IS
MIUTBHOCTI po3noauty. KpiM Toro, ockuibku (yHKIIS pO3MOALLY HENepepBHOI
BUIIQJIKOBOI BEJIMYMHHM € HEMEPEPBHOIO B YCiX TOYKax 1 JudepeHIiioBaHOO
BCIOJIM, 3a BUHSITKOM, MOXJIHBO, CKIHYEHOI KUILKOCTI TOYOK, TO IIUIBHICTH
pO3MOIUTYy BHU3HAYCHA BCIOJIM, 32 BHUHATKOM, MOXJIMBO, CKIHYEHOI KUTBKOCTI
TOYOK.

HIibHICTE PO3MOAUTY € OJHIEI 3 (POPM 3aKOHY PO3MOJUTY BHIAIKOBOT
BCJIMYMHM, aJie¢ TUIBKU JIJI1 HEMEPEPBHUX BHIAJKOBUX BeaWYMH. II[iIbHICTH
PO3IOJiNy MOKa3ye, K 9acTO 3’ ABJIAETHCS BUIAJKOBA BEIMYMHA X B JEAKOMY
OKOJI1 TOUYKH X Y pa3i MOBTOPHUX BUIPOOYBaHb.

HinbHICT,  pO3MOALTY  WMOBIPHOCTEH  1HOM1  HA3WMBaKOTh  TAKOXK
oughepenuianvnorw @ynkuyicro po3nodiny, ougepenuyianbHuUM 3AKOHOM
PO3nooiny, avo wiinbHicmio.

BiaacTtuBoCTI IIVIBHOCTI PO3MOIITY
1. f(x)>0.
2. IMOBipHICTh TNONAJaHHA HENEPEPBHOI BHIAJKOBOI BEJIMYMHU X B
intepsan (@;h) nopiBHroE BU3HAueHOMY iHTErpaiy Bif ii ILILHOCTI PO3MOALNY

B Mexax Bin a mo b, To6To
b
Pa< X <b) =] f(x)dx,
a

3. ®yukuis posnoainy F(X) Bupaxkaerscs yepes WIUIBHICTH poO3HOALTY

HMOBipHOCTEH 3a (HOPMYIIOFO:
X
F(x)= [ f(u)du.
—o0

4. HeBnacHuil iHTEerpan BijJ IIUIBHOCTI PO3MOAUTY B MEXax Bl — O 10
+ 00 MOPIBHIOE OAWHUIII:
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Tof (x)dx =1.

30KpeMa, AKIIO BCl MOXJIMBI 3HAUYEHHS BUIAJAKOBOI BEJIMYMHU HaJIEKaTh
b
inrepsany (a;b), to [ f(x)dx =1.
a
I'padik minbHOCTI PO3NOALUTY HA3UBAETHCS KPUBOI) PO3NOOINY 1 IEKUTD Yy
BEpXHIi miBIuIouMHI. Best muiomia KpuBOIiHINHOT Tpamnenii, oOMexeHo1 BICCIO
OX i kpuBOIO PO3MOALNY, JOPIBHIOE OIMHHMIII.

3.2. OCHOBHi YHCJIOBi XapaKTePUCTHUKH BUNIATKOBHX
BEJIMYUH

3aKOH PO3MOALTYy HAHOUIbII MOBHO XapaKTEPU3YE BUIIAJIKOBY BEIUYMHY.
[IpoTe dYacTo TparuIAIOTBCA BHUMAIKH, KOJM 3aKOH PO3IMOJLTY HEBiIOMHH i
JOBOAWTHCS OOMEKYBAaTHCh MEHIIMMH BiIOMOCTSIMHU, YHCJIAMH, SIKi OMHUCYIOTh
yCEepPEeIHEHY XapaKTepUCTUKY BUMAJKOBOI BENWYMHMA Ta ii posmozmiry. Taki
YHCIa HA3MBAIOTHCS YHCIOBUMH XapaKTEPUCTHUKAMH BHIIQJAKOBOI BEJIWYHHU.
HaifGinplr BaXJIMBUMH YHUCJIOBUMH XapaKTEePUCTHKAMH € MaTeMaTU4He
CTIOAIBaHHS, IUCIIEPCisi, CepelHE KBaIpaTUIHE BiIXUICHHS, MOMEHTH.

MarteMaTH4YHe CIIOAIBAHHSA

MamemamuuHum cnoodieaHHAM BUAJIKOBOT BEIUUYMHN X HA3HBAETHCS
YHUCII0, SK€ BU3HAYAETHCA 3a (POPMYIIOH0O:

a) 071 OUCKpemHoi 6UNaA0K080i ee1UYUHU
M(X) =2 %P,
i

ne Xj — MOJKJIMBI 3HAUCHHsI BUIAJIKOBOI BEJIMYMHU X,a P; — BiONOBIAHI iM

HMOBIPHOCTI.

MaremaTuuHe CIHOJIBaHHS BH3HAya€e JESIKE «CEpeAHE» 3HAYCHHS,
HABKOJIO SIKOTO 3TPYMOBaHI MOJIMBI 3HAYEHHS BUITAKOBOI BeMWYWHU. YacTo
MaTeMaTU4HE CIOIIBAaHHS HA3UBAIOTh YEHMPOM PO3ZNOOITY.

MexaHIYHHI CEHC MAaTEeMaTHYHOro crojiBaHHg: skmo Ha oci OX
n

posminteni Toukn Xq, Xp,..., X 3 macamu Pq, Po,..., P, npuuomy D P; =1,
i=1

1o M (X) — a6cuuca nenrpa mac gaHoi cucTeMu MaTepiadbHUX TOUOK.
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0) 014 nenepepeHOT 6UNAOKO6OT 6eTUUUHU
+0
M(X)= [x- f(x)dx,
—00

ne f(X) — minbricTs posnoniny BunagkoBoi Benuunnu X .
MexaHiuHa IHTepIpeTallisi Taka cama, sIK JJIsi JUCKPETHOI BHIAIKOBOI

BEJIMYMHHU, — a0Cliica IeHTpa Mac.

3ayBa)KMMO, IO YHUCIOBHH psij ZXi P; 1 HeBIacHMH IHTETpal
[
+00

J.X- f(X)dX 30iratoThCsi aOCOJIOTHO, B IHIIOMY BHIAJKYy BBa)KarOTh, IO

—00

M (X) ne icuye.
BJIacTHBOCTi MATEMATHYHOTO CIOXiBAHHS
1. M(C)=C, ne C —const.
2. M(C-X)=C-M(X), ne C —const
3. M(X+Y)=M(X)+M(Y).
4. sIxkmo X,Y — He3anexHi BUNAJIKOBI BEIMUMHU, TO

M(X-Y)=M(X)-M(Y).

3ayBakuMO, IO JIBI BUMAJAKOBI BEJITUUYMHU HA3UBAIOTHCS HE3ANEHCHUMU,
SKITO 3aKOH PO3MOALTY OJHIET 3 HUX HE 3aJICKUTh BiJ TOTO, SKUX MOXJIHUBHUX
3Ha4YeHb HaOyja Jpyra BeaudyuHA. B pelmTi BUIAIKIB BHMIAJAKOBI BEIWYHWHH
Ha3UBAIOThCS 3a1edcHumMu. JIeKiIbKa BHUITAJKOBHX BEIWYMH HA3UBAIOThHCS
83AEMHO HE3AIeHCHUMU, SIKIIO 3aKOHU PO3MOJUTY iX JOBUIBHOT KUIBKOCTI HE
3QJIeKaTh BiJ TOTO, SKUX MOXJIMBHX 3HA4YCHb HAOyIM IHINI BEIMYUHHU.
BrnactuBicts (3) crpaBemivBa I CKIHYCHHOT KUTBKOCTI BHITAJIKOBUX BEJIUYHH,
a BJIacTUBICTh (4) crpaBeUIMBa JIJIsl CKIHUCHHOT KITPKOCTI B3a€EMHO HE3ICHKHHUX

BUITAAKOBHUX BCIIMYHMH.
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Jucnepcis
Hexait X - punagkosa Benmumna, a M (X) — wmaremaruune

cnogianng. Toxi X —M(X) 6ymnemMo HasMBaTH BiIXWJIEHHAM BHIAJKOBOi
BETMYMHN X BiJ MaTeMaTWYHOTO CTIOJiBAHHS.
Jucnepciecio D(X)  BunmamkoBoi Bemmumam X Ha3UBaeThCSA

MaTEMATHYHC CHOI[iBaHHﬂ KBaJapara BiI[XI/I.HeHHSI BI/IHaI[KOBO.l. BCIMYMNHU X BiII

1l MAaTEMATHYHOT'O CIIOIIBAHHSI
D(X)=M(X - M (X))?. (29)

Jlucriepcis  BUIMMAJKOBOT  BEJIMUYMHU  XapaKTepU3ye MIpy  PO3KHUIY
(po3cisiHHSI) 3HA4YeHb BUITAJIKOBOI BEIWYMHU HABKOJO 11 MaTeMaTUYHOTO
CIO/TIBaHHS.

OOGuucIIOBaTH JUCTIEPCII0 32 O3HAUCHHSIM B JCSKUX BHUIAJKax OyBae

CKJIaaHO, TOMy MO’KHa JICTKO ITOKa3aTu, o
D(X) =M (X?)=(M(X))2. (30)

o yuiBepcanbHy (opmMylly OIHAKOBO J100pe 3acTOCOBYBaTH SIK IS
JTUCKPETHUX BUMAJIKOBUX BEIWYMH, Tak 1 Ui HeEnepepBHUX. Benuuuny

M (X ) 00YHCITIOIOTH BIAIIOBIAHO JIA AOUCKPCTHO1 1 I HCIICPCPBHO1

BUIIAJIKOBUX BEIMYMH 32 HOPMYITaMHU:

M(X?) =2 x7p;. M(xz);foxzf(x)dx.

BaactuBocTi nucnepcii

1. st moBinbHOI Bunaakosoi Bemmuunu X cnpasemmuso D(X) > 0.

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

4. dxmo X, Y — He3anexHi BUNAJAKOBI BEIMYMHH, TO
D(X +Y)=D(X)+D(Y).

5. dxmo X, Y — He3asexHi BUMAIKOBI BETUYUHH, TO

D(X -Y)=M(X?)-M(Y?)—(M(X))*-(M(Y))>.
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CepenHe kBaapaTHiHe BiIXUJICHHSA

Cepednim Keadpamuunum 6iOXuleHHAM BHUIAIKOBOI BenuuuHH X

HA3MBAETHCS apU(PMETUUHE 3HAUEHHS KBaIpaTHOrO KOPEeHs 3 ii qucnepcii:

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

Cepenne KBaJpaTHUYHE BIIXWICHHS € II€ OJHIEI0 XapaKTEPUCTUKOIO
PO3CISSHHA BHUIIQJKOBOI BEIMYMHU. JlUCHepCilo BUMIPIOIOTH y KBaJApPaTHUX
OJIMHULAX BIIHOCHO PO3MIPHOCTI caMoOi BUMNAAKOBOI BenuuuHu. Hampukinan,
AKIIO MOXJIMBI 3HAYEHHS JIEAKOi BUIAJIKOBOI BEJIMYMHU BUMIPIOIOTH B METpAX,
TO 1i AUCHEPCiio — B KBaAPATHUX MeTpax. B Tux Bunaakax, Koiu NoTpiOHO MaTH
YHUCIIOBY XapaKTEPUCTHKY PO3CIIOBAHHS MOMKJIMBUX 3HAY€Hb B TIH camiii
pPO3MIPHOCTI, 110 ¥ BHIAJKOBA BEJIMYMHA, BHUKOPUCTOBYIOTH CEpPEIHE
KBaJIpaTUYHE BIAXUJICHHS.

MoMEeHTH BUIIAIKOBOI BeJIHNYUHHA

Iouamkosum momenmom nopsaaky K BumaakoBoi BeamuumHd X

HA3MBACTLCA MATEMATHUYHE CIIOJIBAHHS BUIAJKOBOi BEIMYMHU B cremeHi K,
k
To6T0 M (X").

HenmpaﬂbHuM MOMeEeHmom T1I0pAIOKY k Ha3uBA€THCA MATCMAaTUYHC

criofliBanHs neHTpoBanoi Bunanakosoi Benmmanan (X —M (X)) B creneni K,

ro610 M{(X =M (X))¥ ).

Ipuxnan 3.1. BUKOHYIOTh TpU HE3aJICKHUX BUIIPOOYBAHHS, Y KOKHOMY
3 sAkuX iMOBipHicTh mosBH mnoxii A cranosuts 0,3. Bu3HauuTH 3aKOH
pO3IOJiTy, MaTeMaTUYHE CIOAIBaHHA 1 JUCIEpCilo KinbkocTi moss momii A y
BKazaHuWX BumpoOyBaHHAX. Ckimacthd (QYHKIIO pO3MOALTY 1 BHU3HAYMTH
IMOBIpHicTB ToOro, mo noxis A 3’sBHThCS He MeHIIE JBOX pasiB. IloOymyBaTH
rpadik pyukuii F(X).

Po3B’si30k. Bumasnkosa BenmumHa X — 1€ KinbKicTh moss momii A y
TPHOX BUNPOOyBaHHsAX. Bona HaOysae 3Hauenn: 0, 1, 2, 3, ge 0 — moxis A me
BimOymacs. 3HalieMo BiAMOBIAHI iM WMOBIpHOCTI. IMOBIpHICTH TOTO, IO TIOJis
A Be 3’sBunaca y kxoxaoMmy BunpoOysanui gopisaioe 1—0,3=0,7. Tomy

MMOBIpHICTH Toro, mo mofis A He BigOymacd y BCiX TPhOX BHIPOOYBaHHSX,

CTaHOBHTH [P = (0,7)3 =0,343.
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IMOBipHiCT, TOro, mo y N He3aneXHUX BUNPOOYBaHHAX momis A

3’siBunacsa M pasiB 1 He 3’ saBuwinacs N — M 3HaxoAsATh 3a popmynoro bepuyi:

ne P — iimosipHicTh mosiBu moii A.

Tomy py = Py(1) =C3-0,3-(0,7)? = 0,441,

P, =R(2)=CZ-(0,3)%-0,7=0,189,

ps = P3(3) = (0,3)° =0,027.

3aKoH pPO3MOALTY:

Po(m)=Cq'p" (- p)" ",

X

0

1

2

3

P

0,343

0,441

0,189

0,027

3HaiiieMo MaTeMaTHUYHE CIO/IIBaHHS 1 TUCTIEPCIIO:

M(X) =0-0,343+1-0,441+2-0,189+3-0,027=0,9.

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

3anumemMo GyHKIIIO PO3MOILTY:

F(X) =+

0,
0,343,

0,343+ 0,441,

X <0,
O<x<1],
1<x<2,

0,343+0,441+0,189, 2<x<3,

1,

X > 3.

= 3

0, X <0,

0,343, 0<x <1,
0,784, 1<x<2,
0,973, 2<x<3,

1, x>3.

IMOBIpHICTH TOTO, IO mOMis A 3’SIBUTbCS HE MEHII SIK JBa Pa3H
9

JIOPIBHIOE

P=P(X =2)+P(X =3) =0,189+0,027 = 0,216.

[{ro WMOBIpHICTh MOXHA 3HAWTH, BUKOPUCTOBYIOUH (DYHKIIIFO PO3MOJILITY.

IMOBipHICTH TOro, 10 momis A 3’IBUTbCS HE MEHII SK JBa Pa3d — IIe
9

MOBIpHICTh TONAJaHHA BHUIAJKOBOi BENMYMHH X

B mpoMikok [2; 3].

BukopuctoByrouu BiactTuBicTh (3) GyHKIT pO3MOALLY, OTPUMYEMO:

P<X <3)=P(X =3)+ P(2< X <3)=
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~F(3+0)-F(3)+F(3)-F(2)=1-0,784=0,216.

Ipadix pynxuii F(X) 306pakeno na puc. 9.
y A

IT  F(x) ©
0,973+ o S—
0,784+  o—e
0,3430——

X

Puc. 9

Ipuxaan 3.2. Henepepsua Bunmagkosa BenuuuHa X 3agaHa (QyHKIIEHO

PO3MOALTY:
0, x <=1,
F(x)={a(x+1)?, -1<x<2,
1, X> 2.

3HaiiTn 3HaveHHs &, minbHicTs posmopiry f(X) Ta iMosipHicTh
nonajgaHHs Bunanakosoi BeauuuHu B intepsan (—11). IMoOymysatu rpadiku
dynkuiit F(X) Ta f(X).

Po3p’s130k. OcCKiUIbKM  BHIAQJKOBA BEIMYMHA HENEpepBHA, TO 1

HenepepBHOIO € i1 Gynkuisa posnoxiny F(X). Tomy a(X + 1)2 =1 mpu X=2.

1
3Bigcu a = 9 Ockinbku minsHicTh posnoginy T (X) = F'(X), to

0, X <-1,
F(x) = §(x+1), _1<x<2,
0 X > 2.

P(-1<X<1)=FQ-F(-1 = ;-(1+1)2 -0 :3 — WMOBIpHICTB

rnonajgaHHs BUMaakoBoi Benuuuny B intepsan (—11).

Ipadiku dpynkuiii F(X) Ta f(X) 306paxkeni na puc. 10 ta 11.
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YA

2 | f(x)

1
2,
i

o0
Y

Puc. 10 Puc. 11

Ipukaan 3.3. HemepepBHa BumaakoBa BeiamuuHa X Mae IMUIBHICTH
imoiprocti T (X). 3maiitu: a) xoediuient b; 6) dynkuiro posmopiny F(X);
B) umcnosi xapakrepuctukn M (X), D(X), o(X); r)iimosipricts

nonafaands BunaakoBoi Beauuuan X B intepsan (0;1).

( 1 n
— e, Xe€| ==,
f(x)=1D1-%° ( |

0 Xl ——— |
( 2 2]

Po3B’s130K. a) Jlna BusHaueHHs koedimienta D Bukopucraemo ocHosHy

= N
= N

~

400
BJIACTHBICTh  HIUIBHOCTI  PO3MOALIY: _[f(X)dle. OCkiTbKM  TIpU
—00

X & (—1/2;1/ 2] winenicts po3noniny mAOpiBHIOE HYJIIO, TO iHTErpajg MaTUMe

BUIJIA:
12 dx 1 o MEg : -
————="arcsinx, = —(arcsin(1/2)—arcsin(-1/2))=
_1'[/2 b\/ﬁ b -1/2 b( )
LEamoT g
b6 6" 3b

3sinku b=m/3.
06) @ynkmis po3mOALTy TOB’si3aHAa 3 MIUTBHICTIO  PO3MOJILTY

X
CIiBBITHOIIIEHHSM F(X) = I f (X)dX, TOMY
l X
—axmo X<—1/2,10 F(X) = IO-dX=O;
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—gaxmo —1/2<x<1/2, 10

F(x) = jf(u)du—_ljlé dus |

02
“w 12 /11— T

3( ] j 3 . 1
=—| arCsINn X+ — |=—alCsINn X + —;
T 6 T 2

—gaxmo X>1/2, 1o

-1/2 1/2 X
F(x) = jf(u)du_ [0-dus [ _+ ]0-du=

oo 172 /11— 1/2

:O+(arcsin(1/2)—arcsin(—1/2))+0_3(n E) 1.
I

0, X<-1/2,
Takum unnom, F(X) = Earcsin X + ;, -1/2<x<1/2,
7T
1 Xx>1/2.

B) MarTeMaTH4HE CIIOAIBaHHs, JUCIEPCII0 Ta CEPEeIHE KBaJpaTUYHE
BIIXWJICHHS BU3HAYUMO 32 GOpMyJIamMu:

3 1/2 XdX 3 1/2
M(X)= [ xf(x)dx = = = 1—x2) =0:
(X) = I (gax=" 1 n(v »

3 V2 y’dx 3 2 >
M(X?)= [ X2F(x)dx="" [ =22 =2, [ xd(=/1-x%) =
J. T _1J./2 x/]? T —1J./2
12 12 1/2
:(_xxm T ] - ( s, IdeXj
7T

-2 g0 -1/2

= — £ (xl +1arcsinx)
T 2 2 2

v }:3.(%@}:1_?@

) m™\6 4 2 A’
_ 2 1 33 1 3/3
D(X)=M(X?)-(M(X)) = 2" an -0= > an
o= o) =, 232
1 P0< X <1)=F (1)~ F(0) = 1—;:;
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3aBaaHHs /19 AyIUTOPHOI TA CAMOCTIMHOI po00TH

1. CkacTv 3aKOH PO3MOJLIY BHIAIKOBOI BEIMYMHA X — KUILKOCTI IOSB
«repba» y IBOX MITKUIAHHSIX MOHETH.

2. B maprii 7% HecrangaptHux Aetaneid. HaBmanHs BiAOMparoTh TpH
netani. BuzHauTe 3aKOH pPO3MOJLTYy, MaTeMaTHYHE CHOJIBAHHS 1 JUCIEPCIIO
JHACKPETHOI BUMAJKOBOI BEJIWYMHHU X — ximpkocTi HECTAaHJAPTHUX JAETalIen
cepell TphOX BUOpaHUX. 3aluIliTh PYHKIIIO pO3MOALLY Ta HoOyayiTe ii rpadik.

3. Ilpuctpiéi cKIaga€eThCs 3 TPHOX HE3AICIKHHUX €JIeMEHTIB. IMOBIpHICTh
BiTMOBH KOXKHOT'O €JIEMEHTA ITiJT 9ac BMHUKaHHS cTaHOBHUTH 0,1. CKiIamaiTh 3aKoH
PO3MOALTY KUTBKOCT1 €JIEMEHTIB, IO BIIMOBHJIU IT1]1 YaC BMUKAHHS.

4. B ypHi 3HaXOAUTHCS YOTUPH Kyl 3 HOMepamu Bix 1 g0 4. Buiinsiu nBi
kymi. Hexali BumagkoBa BenMuymHa X — CyMa HOMEDIB Kyjb. 3allUIIiTh s
posmoainy i ¢yHKUir0 posnominy BHHaakoBoi BeamuuHu X . IloGymyiire
MHOTOKYTHHUK pO310iTy 1 rpadik GyHKIIi po3noainy.

5. IMOBIpHICTB TOTO, 11O CTYACHT CKJIaJe ICIHUTH 3 (DI3UKH Ta OPraHIdHOT
ximii mopiBHIOIOTH BignmoBigHo 0,7 1 0,8. BuszHautre 3akoH pO3MOILNY,
MaTeMaTHYHE CIIOIBAHHS 1 JUCIIEPCiIO UCKPETHOI BUIAAKOBOI Bemnuuan X —
KUTBKOCTI €K3aMeHIB, Kl CKJaJe CTYACHT. 3amuimiTh (YHKIIIO PO3MOAUTY Ta
nooyayiTe ii rpadik.

6. Tpoe CTPUIBIIB CTPUISAIOTH MO OJHIA MiIIeHl. IMOBIpHICTh BIIyYaHHS B
MIIIEHb TICIs OAHOTO TOCTPUTY JUIS TMEPIIOro CTPUIbIld cTaHOBHUTH 0,2, mIs
apyroro — 0,4, nna tpersoro — 0,5. Hexait X — KiNbKiCTh BIy4aHb B MillIeHb
IiCJIs OJHOTrO 3aimy. Bu3HauTe 3aKOH PO3MOJLTY, MaTeMaTUYHE CIIOJIBaHHSA,
JUCIIEPCII0 BHUIAJKOBOI BENMYMHU X . 3amuiniTe (yHKIIIO pO3NOALLY Ta
nooyayiTe ii rpadik.

7. 3-IIOMDX IIIECTH KJIIOYIB TUIBKHA OJWH IIAXOIUTH N0 3aMmka. CKIIaIiTh
P pO3MOAUTY KUIBKOCTI Clpo0 BIMIMKHYTH 3aMOK, SKIIO KIIOY, IO HE
MiAIAIIOB 7O 3aMKa, B HAaCTymHUX crpobOax He Oepe yuacTi. Busnaute
MaTeMaTHYHE CIOJIIBAaHHS 1 CepeHE KBaAPATHUYHE BIAXMIICHHS ITi€1 BUITAIKOBOI
BEITUYHMHH.

8. luckpeTHy BUMAJAKOBY BEIMUMHY 33JJaHO PSIOM PO3TOILTY:

X 0,5 1,3 2,5 X,

P P, 0,3 0,1 0,4
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3uaiinite X, i Py, skuwo maremarnune cnomisanns M(X)=214.
Cxnanite Qynxuito posnoainy F(X) sumankosoi Benmumuum X Ta BH3HauTE

HMOBIPHICTb MOMAIaHHS Ii€] BUIMAIKOBOI BETMUUHHU B poMikok [0; 3).
9. luckpeTHy BUNIAJKOBY BEJIMUUHY 3a1aHO PSAJIOM PO3IOILTY:

X X, X, 3 4

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

3Haiimite Xp, Xo 1 P,, AKIIO BIIOMO MAaTe€MAaTHYHE CIIOAI1BaHHS
M(X)=2,2 i mucnepcia D(X)=6,55. Crxnanite ¢ynkuio posnomiry
F(X) BHMIIAJKOBOi BEJMYMHUM X Ta BM3HAYTE€ WMOBIPHICTH IIONAJAHHS IIi€i

BUIIQJIKOBOT BEJIMYMHHU B IpoMixkok [1; 3,5).
10. JTano QyHKIi0 PO3MOiTY HENEPEPBHOT BUIIAAKOBOT BEIUUMHU X '

0, x <0,
F(X)=4sin2x, 0<x<m/4,
1, X > 1l4.

Busnaure minsHicth posnoginy f(X).

11. HemepepsHa BumagkoBa BenuduHa X Mae (YHKIHIO PO3MOALILY
F(X). Busmaure: 1) koedimienr a; 2) minenicte posmomimy f(X); 3)
nooynyiite rpagiku f(X) ta F(X); 4) BusHaure iiMoBipHiCTH TomnagaHHs
BUIIAJIKOBO1 BEJIMYNHU X B IHTEpBaJ (Xl,XZ), SIKIIIO

a) X, =0,%,=7/6,

0, X <0,
F(x)=<acosx, 0<x<mn/3,
" X > /3.
6) X, =2, X, =2,5,
(0, X <2,
F(x)=<X2_:23X+2, 2<X<a,
1, X > a.

S
12. IlineHICTE PO3MOAITY HENEPEPBHOI BHMNAAKOBOi BenuuuHH X
JIOPIBHIOE
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0, X<—m/2,
f(X) =+ 2c0s?x, —ml2<x<ml2,

T
i 0, X>1l2.

Bu3Haure HMOBIPHICTH TOro, IO B TPHOX HE3AIEKHMX BHIPOOyBaHHAX X
Habyne piBHO 1BoX 3HaueHs 3 inTeppany (0; w/4).

13. HemepepBHa BUIIaJKOBa BENUYMHA X Mae€ 3aKOH PO3NOALY i3
winericTio f (X). Busnaure: 1) koediuient D; 2) gynkuiro posmoxiny F(X);

3) uucnosi xapakrepuctuku M (X), D(X), o(X); 4) iimosipuicTs nonananus
BHIIQJIKOBOI BemunuHu X B iHTEpBaI (Xl, X2) , IKIIIO

0, X <=3,
f)=1 P _3<x<3
9 x°
.0, X>3.
6) X, =0, x, =0,5,
0, X <0,
f(x)={x%-h, 0<x<1,
0, X>1.

3.3. OcHOBHIi po3M0A/IN IMCKPETHUX BUNAIKOBUX BeJIMYMH

binomiajabHuil po3moxii
Posrmsimarote mocnigoBHICTE N BUMpoOOyBaHb 3a cxeMmoro bepHyi.
IMoBipHiCT MosiBM oIl A B K0:)KHOMY BUIIPOOYBaHHi IOCTiliHAa 1 gopiBHIOE ],

HE 3aJIeKUTh BiJl pe3yibTaTy IHIIWX BUMPOOYBaHb. IMOBIPHICTh HEMOABHU TOJI1
A cranosuts  =1—p.

JIMCKpETHA BUIAAKOBA BeIMYMHA X — L€ KiIbKicTh moss mopii A B N
BUIPOOYBaHHAX. IMOBIpHICTH TOro, mo 3a N BumpoOyBanb mogis A 3’ SBHTHCS

m pasis (0 <M< n), o6uucniorots 3a Gopmynoro bepuymi:
Po(m)=P(X =m)=Cq'p"g" " (32)

Y rtakoMy pasi Bumagkosa BeamuunHa X HaOyBac  3HA4YEHb

m(m=0,1, 2,...,n) 3 iimosiproctamu Py, = P, (M). Takuii 3akon posnoxiny
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MMOBIpHOCTEN BUNAAKOBOI BeNMUMHM X HA3MBACTHCS OIHOMIAbHUM 3AKOHOM
po3nodiny 3 napamerpamu N 1 P.

3aKOH PO3MOJITY HA3UBAETHCA OIHOMIAIBHUM TOMY, IO MPaBY YaCTUHY
piBHOCTI (32) MOXHa pO3MJISAATH SIK 3arajlbHUM WIeH po3Kiany OiHoMa

Hprorona:
n-2.2 m..m_.n—m n
o

1=(p+q)”:p”+CQ_1p“_1q+Cr?_2p q°-+..+Cop"g" ™" +...+q

MaremMaTuuHe CIOAiBaHHSA Ta AUCHEPCiS BHMIAAKOBOI BenmudyumHH X ,
PO3MO0IIEHOT 32 OIHOMIAJIbBHUM 3aKOHOM, JAOPIBHIOIOTH B1INOBITHO:
M(X)=np, D(X)=npq.
biHoMianbHUN 3aKOH PO3MOAUTY IIMPOKO BUKOPHUCTOBYIOTH y TeEOpii 1
OPAaKTUI[l  CTATUCTMYHOTO  KOHTPOJIO  SIKOCTI  MPOAYKIi, g  ONHUCY
(GYHKIIOHYBaHHS CHCTEM MAacOBOTO OOCIYrOBYBaHHS, Yy MOJENIOBAaHHI IIiH
aKTHUBIB Ta B 1HIINX cepax.

INpukaan 3.4. JluCKpeTHAa BUIIAAKOBAa BEJIUYMHA X — KIIBKICTH HOSB
udpu TiCHs MAKUAAHHS MOHETH I sITh pa3iB. CKiacTu TabJIHINO 1 TOOYIyBaTH
MHOTOKYTHHUK PO3IOLTY BUMIATKOBOT BETMYMHHU.

Po3B’s130k. IMOBipHICTH BUINAMIHHSA IUGPU 3a OJHOTO MIIKUIAHHS
MoHeTH craHoBuTh 0,5. BumagkoBa BenmmumHa X MoOKe HAaOyBaTH TakKMX
sHaueHsb: 0, 1, 2, 3, 4, 5. IMOBiIpHICTh MOSIBU KOKHOTO 3HAYCHHS BU3HAYHUMO 3a
bopmynoro beprymi (32).

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)=C;(0,5)"-(1-0,5)" =5-(0,5)° = 0,15625;

P(X =5)=C2(0,5)°-(1-0,5)° = (0,5)°> = 0,03125.

X 0 1 2 3 4 5
P 0,03125 | 0,15625 0,3125 0,3125 | 0,15625 | 0,03125

Ha puc. 12 mo6y10oBaHO MHOTOKYTHUK PO3TIOILTY.
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I'eomeTpryHMi po3moOain

Hexait npoBoasThcsi He3asiexH1 BUMPOOYBaHHS 3a cxemow bepHyiii, B
KOKHOMY 3 SKUX IMOBIpHicTH mosiBM mopii A popisHioe [, WMOBipHicTH ii
HenosBu nopisHioe ( =1— P. BunpoOyBaHHs TPOBOAATH IO MEPINOi MOSABH
mopii A. Sxmo momis A 3’sunmaca B K-my BunpobGysanmi, To B ycix
HOIIEpEIHIX BOHA HE 3’ IBJIsUIACS.

[Mo3Haummo 4epes X IUCKPETHY BUIIAAKOBY BEIMYMHY — KiIBKiCTBH
BUIIpoOyBaHb 10 nepuoi mossu noxii A. Bumankosa Bemumumna X HaOysae

smauens K =1, 2, 3,... 3 iimoBipHOCTAMU Py, SIKi OOUHCITIOIOTE 32 (OPMYIIOKO

py =P(X =k)=q"*-p. (33)

ne g=1-p.

Taxkuii 3aKkoH poO3MONUTY WMOBIPHOCTEH JAUCKPETHOI BHIIAIKOBOT
BEIMUMHM X HAa3MBACTHCSA 2€0OMEMPUUHUM 3AKOHOM PO3NOOITY 3 IAPAMETPOM
P.

Bpaxkatoun, mo K=1, 2, 3... y dopmyni (33), orpumaemo
HECKIHUEHHY, CIagHy TE€OMETPUYHY TMPOTrpeciro 3 TMepHuM wWieHoM P i
smamennukoM (] (0<q<1):

P, ap, 9P, ... 7P, .. . (34)

Came Tomy po3moain iMoBipHOCTEH (33) HA3UBAETHCSA TEOMETPUIHIM.
3ayBaXMMO, 10 CyMa HECKIHYEHHOI reoMerpuyHoi mporpecii (34)

JIOPIiBHIOE OMMHHLI: S = p+qp+...+qkp+... - P _P_ .

1-q9 p
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MateMaTHuHe CIOAIBaHHA Ta JMCHEpCis BUMAAKOBOI BeMMUMHH X , 10
Mae reoMeTpuunuii posnoin 3 mapamerpom P: M(X)=—, D(X)= — -

Hpuxaan 3.5. IMOBIpHICTh MOMANaHHS B LUJIb HICIS OKPEMOI'O MOCTPLTY
JUTst CTpUIbIls cTaHoBUTH 0,1. Bu3HaunT MaTreMaTU4HE CIIOIIBAHHS 1 AUCTIEPCIIO
BUIAIKOBOT BeTnunHU X — KUTBKOCTI MOCTP1UIIB MO Il JO MEPIIOTO BIYYEHHS.
Po3p’si30k. Bumagxosa Benmmumna X Mac TeOMETPHYHHMM PO3MONIT 3

napamerpom P =0,1, tomy |\/|(X)=011=10; D(X)Z(é)f)z:90.

Po3noain Ilyaccona

[TpoBoaste N (N — BeaMKe YKCIIO) HE3AICKHUX BHUIPOOYBAHb 32 CXEMOKO

Beprymmi. Skmo iAMoBipHicTs P moseu moxii A B KOXHOMY BHIPOOYBaHHI
nyxe Mana i Bukonyerbcs ymosa NP =A =const (A <10), o iimosipHicTb
Pn (m) toro, mo mnoxmis A BigOymeTbca M pasiB B N He3amekKHUX

BUTNIPOOYBaHHAX 3a ¢popmyioro [lyaccona mpubIn3HO TOPIBHIOE:
m

P (m)~ };nle‘k . (35)

JI71s1 IpOCTOTH 3HAK HAOJIUKEHOT PIBHOCTI OITYCKAIOTh.

BumankoBa BenmumHa X — KUIbKicTh mosB momii A B 1mX
BUNPOOYBaHHAX. B TakoMy pasi JIUCKpeTHa BUIAAKoBa BenuunHa X HaOyBae
sgavens M (M=0,1, 2,...) 3 #imosiproctamu P, = P,(M)=P(X =m).
Takuii 3aKOH PO3MOALTY HMOBIPHOCTEH BMIAAKOBOI BEIMYMHU X HA3MBACTHCS
posnodinom Ilyaccona 3 napameTpom A .

MareMaTuuHe CIIOAiBaHHS Ta AUCHEPCiS BHIANKOBOI BeIMYMHH X ,
posnozineHoi 3a 3akonoM Ilyaccoma: M (X)=A, D(X)=A.

Posmoxin Ilyaccona Bimirpae Ba)JIMBY pOJb B TEOPil BHUMAJAKOBUX
MPoIIeCiB, TEOPii MAaCOBOTO OOCITYTOBYBaHHS, TEOPIi HAIIHHOCTI.

Ilomokom nooiii Ha3MBAETHCS TOCTIAOBHICTh TMOAIN, SKI BUHUKAIOTH Y
BUIAJIKOBI MOMEHTH dYacy. [Ipukiaay MOTOKIB: HAIXOJKEHHS BHKJIMKIB Ha
ATC, Ha NyHKT HEBIIKJIAJHOI MEAUYHOI JIOMOMOTH; MPUOYTTS JITakiB B
aepomnopT, KIIEHTIB Ha MIANPUEMCTBO MOOYTOBOro  OOCIyrOBYBaHHS,
MOCHI0OBHICTD BIIMOB JIEIKUX €JIEMEHTIB Ta 1HIIIE.
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Skmo moTik Tnonid  Haunpocmiwmuit  (nyacconiecokuit) [3], TO
iiMoBipHicTs mosBu moxii A M pa3 3a wac { Bu3HAuaTH 33 (HOPMYIOKO
Ilyaccona:

}\,t m . e—}ut

(X =m)= %V (36)
m!

Tyr A =M (X) — inTencuBHicTh OTOKY a60 cepenHs KinbKicTh moss moxaii A

34 OJJMHUIIIO Yacy.

Hpukaax 3.6. Ilix yac poOOTHM NHUCTAHLIAHO KEPOBAHOi OY/iBEJIbHOI
MalllMHA 4Yac BiJl 4Yacy BHUHHUKAIOTh Hemosanku (3001). IloTik 300iB €
HAWUIPOCTIIIUM TyacCOHIBCHKUM MOTOKOM. CepelHsl KUIbKICTh 300iB 3a 1100y
nopisaroe 1. BuzHaunTu WMOBIpHOCTI Takux mofii: A — mporsrom mo6u Oyne
xo4a 6 omuH 3011, B — 3a gBi m0o6u He Oyme xomHoro 36010, C — 3a THKIEHD
poOoTH MalMHK Oy/ie He MEHIN SIK TpH 3001.

Po3B’si30k. [I03HAUMMO BUNAAKOBY BEIMYMHY X — KUIBKICTH 300iB
MalmmHU 32 100y. OCKUIBKM MaTeMaTU4YHE CIIOIBaHHS BHITAJIKOBOT BEIMYMHH
X — e cepenne 3HaueHHs sunaakosoi Bemuuunu, To M (X) =1. luckperna
BUNAAKOBa BenuunHa X po3NOfiNeHa 3a 3akoHOM IlyaccoHa, TOMy
M(X)=A=1 i iimoBipHicThb BuUHHKHEHHs 300iB M pa3 3a wac t 3a

m ,-At
¢opmynoro  Ilyaccoma  (36)  CTaHOBHTb P(X=m)= (M)e’

m!
m=0,12,....
Orxe, iiMoBipHicTs moxii A 3a oxHy 100y, T06TO 32 wac t =1, nopisnroe
P(A)=RP(X>21)=1-P(X<])=1-RB(X =0) =l-elx 0,6321.
ImosipHicTs noaii B 3a 1Bi 1061, T06TO 32 wac t = 2, cranoBUTH
2°
ﬁ ‘e .
Imosipuicts moxii C 3a Twxknens poborn, To6TO 3a ciM 1i6 (t=7),

P(B)=P,(X =0) =

CTaHOBHUTD
P(C)=P,(X 23)=1-P,(X <3) =
=1-P,(X =0)-P,(X =1)-P,(X =2) =
0 2
T T T

—e ' ——e"'——e " =%0,970.
ol il 2!
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3.4. OcHOBHI po31M0i/id HerMepepBHUX BUNAIKOBUX BeJIUYUH
PiBHOMipHMII po3momin

Posmofin HMOBIPHOCTEH HENMEpepBHOI BUNAAKOBOI BemuuuHH X
HA3UBAETHCSA PiGHOMIpHUM, KO i1 winbHiCTL iMoBiprOcTi f(X) Ha mBOMY

BIJIPI3KY CTaja, a M03a HUM JIOPIBHIOE HYIIIO, TOOTO:

1
———, xela,b];
f0={p_a" *<*°
0 X ¢ [a,b].
KopoTko Takuii posmozin mnosnauyaroth sk X ~R[a,b]. Hdna pismomipuo

PO3IMOIICHOT BUIAKOBOT BEIMYUHHA X |

: : Maremar. )
DyHKII pO3NOALLY ) Hucnepcisa
CIIO/I1BaHHSI
0, X <a,
X—a )2
FO)=q,—+ a<xs<h, M(X):ahLb D(x):(ba)
—a 2 12
1 b <X,

IMOBIpHICTh TTONIAJaHHS PIBHOMIPHO PO3MOAUICHOT BUMAAKOBOI BETUYUHU
X B Oymp-skuii iHTEpBam (C, d) - [a, b] MpOTOpITiiHA JOBXHHI I[LOTO
1HTEpBay:

Ple< X <d)=3=C (37)

PiBHOMIpHUI 3aKOH pO3MOJLITY BHKOPUCTOBYIOTH B aHalli3l IOMHIIOK
3a0KPYIJICHHS Y YHMCIIOBHX PO3paxyHKax (HAIPHUKIIAJ, MOMUIKA 3a0KPYTICHHS
ypcma 0 ILHIOro posmojineHa pisHomipuo Ha Biapisky [—0,5;+0,5]), B
O0araThOX 3ajJla4aX 3 MacoBOTO OOCIYrOBYBaHHS, Y CTaTHCTUYHOMY
MOJICTIOBaHHI CITIOCTEPEKEHD, MIAMOPIAKOBAHUX 3aJaHOMY PO3TIOJILITY.

Mpukaan 3.7. Ha sinpisky [4; 8] Bkasyiors Touky. SIkoio € iiMOBipHICTS

TOTO, 1[0 TOYKa OyJie B JIiBii MOJOBHHI BiApi3Ka.
Po3B’s30k. Bunankosa BenuuuHa X — KOOpPAMHATA TOYKU HA BiIpi3Ky
[4; 8] mae piBHOMIipHHMIT po3moain

67




0, X ¢ [4;8],

f(x)=4 1 1
(x) ——==, xe€[48].
8—-4 4
IMOBIpHICTh TOMAJaHHS TOYKM B JIIBY IIOJIOBUHY BIApi3Ka — 1€

iiMOBipHiCTh TIOHazaHHs Toukd Ha Bigpizok [4;6]. Takum uumHOM, 3a
dbopmynoro (37) maemo
P(4< X <6):gj=i:;.

Hpukaax 3.8. Ha mioce BcTraHOBIEHHII aBTOMAaTHUYHUU CBITIO(Op, B
AKOMY ISl TPAHCIIOPTY MPOTATOM OJIHI€T XBWJIMHHM TOPUTH 3€JI€HE CBITIO 1 45
CEeKyHJ1 — 4YepBOHE. ABTOMOOUIb MPODKIKAE MO LIOCE Y BUIMAJKOBHH MOMEHT
qacy, He OB’ s3aHuil 3 poboToto cBiTIIohopa. BusHaunT MMOBIPHICTH TOTO, 110
aBTOMOOLIb IIPOie MUMO CBITIIO(Opa, HE 3yMUHSIIOUHNCH.

Po3B’s130k. Po3riisiHeMO BUIIAJKOBY BeqHUnHY [ — MOMEHT vacy mpoi3ay
aBTOMOOLISI MUMO CBITIO(Opa B IHTEpBaJIl, PIBHOMY NEPIOy 3MIHU KOJIOPIB Yy

3
ceitnogopi, O0<t<(1+ 4) = Z BumankoBa Benwuuna { posmoxinena

- 0, xgl[0;7/4],
P1IBHOMIPHO Ha BIOPI13KY |:O, 4:‘, f (X) = j" X e [O, 7/4]

IMOBIpHICTh TPOi3Ay aBTOMOOUIS O3 3ymMHKH MHMO CBiTJIodopa 3a
bopmyioro (37) nopiBHIOE
1-0 4
PO<t<l)=_- - =_
714-0 7

HopmanbHuii 3ax0oH po3noaiiy (3akoH I'ayca)

Posmogin HMOBIpHOCTEH HENmEpPEepBHOI BUNAAKOBOiI BeaM4yMHH X
HA3UBAETHCS HOPMANbHUM 3AKOHOM, ado 3axonom Ilayca, 3 mapameTrpamu

a 1 O, AKIIO il NIBHICTH PO3MOILITY MA€ BULJIA!

)2
1 _ (x-a)

f(x)= - e 20
(x) 2T -C
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ne 410 — cram Taki, 0 & — MaTeMaTUYHE CIOMiBaHHS, a G — CEPETHE
KBaJIPaTUYHE BiIXUIEHHS BUMaakoBoi BequuuHu X . KOpoTKo 1MO3HA4aroTh K
X~N(a,o0).

I'padik mimbHocTi ¥mosiprocTedt T (X) mHopmanbHOro posmoximy

(puc. 13) Ha3uBaIOTh HOPpMANbHOI Kpueot, adbo kpueoto ayca.

£(x) A Hopmanbuuii PO3MOILT 3
mapamMeTpaMu a=010=1
1 Ha3UBAECTHCA CHMAHOAPMHUM.

Gxﬁzg """""""

[IinpHICTh pO3MOALTLY CTaHAAPTHOI
BUOAQJIKOBOI BEJIWYMHU Mac TaKuU
BUTJIA .

N

A 4

0 a X f(x)= 2

Puc. 13

@\

JIist HOPMAJILHO PO3IOIIEH0T BUIAAKOBOT BEIMUMHA X 3 IapaMeTpaMu

aio:
) ) Martemar. )
DOyHKIISA PO3NOALTY ) Hucniepcis
CIO/IIBaHHS
T
F()=—— [e 2o dt =—+®(X_a) M(X)=a | D(X)=0"
o~N2mw o 2 o

ImoBipHicTh momaganns B intepsan (C,d) HopmanbsHO posmomineHoi

BHITIA/IKOBOI BEJIMYMHH X BH3HAYAIOTH 33 QOPMYJIOIO:

P(c< X <d)= cp(d a} @(ﬂj, (38)

O O
2
1 X
——[e 2dt
J2n)
(3HavenHs Qyukuii gus. B gox. 1, Bpaxoytoun D(—X)=—-D(X); D(0) =0;
D(+0) =0,5).

ne O(x)=

— HopmoBaHa (ctaHgapTtHa) ¢yHkiis Jlamaca
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IMOBIpHICTH MOMAIaHHS HOPMAJIBHO PO3IMOLICHOT BUMAIKOBOT BEIUYUHU
B IHTEpBaJl, CHMETPUYHUI BIIHOCHO MAaT€MAaTHYHOTO CIIOJIBaHHS, BU3HAYAIOTh
3a GOpMYIIOI0:

P X —aks)=2ad 2| (39)
0)

3 uiei popmymu orpumyemo P(| X —a |< 30) =2dD(3)=0,9973.
3BIZICH BUIUIMBAE HPABUIO MPLOX cCiema: SKIO BHUMAJAKOBA BeIWYHHA
pO3MoTIeHa HOPMAJIBHO, TO MPAKTUYHO JOCTOBIPHO, IO aOCOJIOTHA BEIMYMHA
il BIAXWJICHHS BiJ MaTeMAaTHYHOrO CIOJIBaHHS € HE OUIBIIOI 3a MOTPOEHE
cepeaHE KBaAPaTUUHE BIAXUIICHHS.

IMOBIpHICTH TOTO, 110 a0COIOTHA BEIMYMHA BIIXWUJICHHS TMEPEBUIIUTH
MOTPOEHE CEPEIIHE KBAAPATUUHE BIIXUJICHHS, € JIy’KE MaJIOI0, a CaMe CTAaHOBUTH
0,0027, mo, 3Ba)Karo4¥ Ha TMPUHIIMI HEMOXKJIHUBOCTI MaJOMMOBIPHUX MO,
MOJKHA BBAXKaTH MPAKTUYHO HEMOKIMBUMH [2].

HopmanpHuii 3aKkoH MIUPOKO 3aCTOCOBYIOTh Ha TMpPaKTHIl. 3a HOro
JIOTIOMOTOI0  OIUCYIOTH TMOXMOKM BHUMIPIOBaHHA PI3HUX (I3UYHUX BEJTUYHH,

JHIMHI pO3MIpH, Macy 1 6araTo mapaMmeTpiB JAeTanei 32 MacOBOro BUPOOHHIITBA.

Mpuxnan 3.9. BuzHaunTu WMOBIPHICTH MOMNAJaHHS B 3aJIaHUM 1HTEpBAJI
(10; 18) mopmanbHO PO3MOILIEHOT BHIIAJKOBOI BEIMYWHH, SKIIO Bimome Il
MaTeMaTHYHE CHoAiBaHHA & = 8 i cepeHe KBagpaTHYHE BigXxuneHHs o = 0.

Po3p’si30k. )1t OOYMCIIEHHS IIIyKaHOT MWMOBIPHOCTI CKOPHUCTAEMOCS
bopmyioro (38):

18-8 10-8

P(10< X <18)=® e =®(1,67)-D(0,34) =

=0,45254-0,13307=0,31947.

3navenHs GyHkiii Jlamiaca (D(X) 3HAXOAMMO 3a TabsuIero (nom. 1).

Npukaan 3.10. IToxubka cnocrepeskeHb X B OOYMCIECHHI JOBKHHU
JeTani pPO3MOAiJeHa HOPMAalbHO 3 mapaMerpamMu a =9 MM i =4 wMwm.
Bu3Haunti WMOBIPHICTH TOTO, IO 3HAYCHHS JOBXUHU JETalll BIAXWIMTHCS Bij
mificHoro OuIeII HiXK Ha 10 MM.

Pose’sizok. P(| X [>10)=1-P(| X |<10). Ockineku Bunankosa

BeanuuHa X Mae HOPMalbHHH PO3IOAILI, TO
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4
= (1,25)+D(3,75) = 0,39435+0,49989 = 0,8942.
3ginen P(X >10) =1-0,8942 ~0,1058.

Hpukaax 3.11. Cepennst kBajpaTuyHa MOXuUOKa BUCOTOMIpa CTaHOBUTH

P(| X 10) = P(~10 < X <10) = @(104‘ 5) _ @(—“3—5) _

15 M. Skor0 € WMOBIPHICTH TOrO, IO JIITAK BIAXWJIMTHCS BiJ PO3PAXyHKOBOI
BHUCOTH HE OUThII HixK HAa 20 M?

Po3p’si30k. Hexali Bumagkosa Benmuuna X (M) — IMOXHMOKa BHUCOTOMIpA.
Bigomo, 1m0 mnoxuOKu BHUMIPIOBaHb MJISATAIOTh HOPMAJIbHOMY 3aKOHY
posnoziny 3 mapamerpamu d =0 mi =15 m.

3a YMOBOIO noTpiOHO BU3HAYUTHU AMOBIPHICTh nojii

—20M < X <20 M. ImoBipHicTs miei moaii Bu3sHauaemo 3a Gopmyioro (38):

P(=20< X < 20) = cp(igj _ cp(— igj _ 20(133) = 0816,

IToxka3HMKOBUN (€KCIIOHEHIIAJILHUNA) 3AKOH PO3MOIITY

Posmomin HMOBIpHOCTEH HeNepepBHOI BUIIAAKOBOI BenWuMHH X
HA3MBACTHCA MOKA3HUKOGUM 3 TIAPAMETPOM A, SKIIO ii IIUIBHICTH PO3HOMALTY

—AX
f(x):{xe x>0

Ma€ BUTJIAN.

0 X < 0.
KopoTko Takuii posnozin nosnadaots X ~EXP(L).
JInsg BMIAAKOBOI BEIMYMHM X , IO Ma€ NOKA3HUKOBUM pO3MOiN 3

apamMeTpoMm A

OyHKIIIS PO3TOILTY Maremar. crio/iiBaHHs Hucnepcis
1-e™, x>0 1 1

F(x)= ’ ! M(X)=" D(X)=—"
{ 0, x<O. (*)=3 )2

IMOBIpHICTh IONAaHHS BHIIAJKOBOI BeIMUMHU X , PO3IOIIEHOT 3a

TIOKa3HMKOBUM 3aKOHOM, B Oy 1b-sikuii intepsan (a,Dh):

Pla< X <b)= e 4 _g™ b (40)
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[Toxa3HMKOBUN PO3MOALT IIMPOKO 3aCTOCOBYIOTh B TEOpil HAIIMHOCTI
TEXHIYHOTO OO0JaJHAHHS JIS XapaKTEPUCTUKU TEPMiHY O€3BIIMOBHOI pOOOTH
€JIEMEHTIB Ta MPUCTPOiB, B TeEOpli MacoBOro OOCIYrOBYBaHHS s
XapaKTEPUCTUKH HOr0 TPUBAIIOCTI.

Hexaii T — tpuBamicte 0e3BiIMOBHOI pOOOTH AEAKOTO €JIEMEHTA.
IMOBipHicTh BimMoBu enementa 3a 4ac t cramosute F(t) = P(T <t). Omxe,
AMOBIpHICTh GE3BIIMOBHOT pOOOTH eleMeHTa 3a Takuil camuit yac { mopiBHIOE
R)=P(T >t)=P(T >t)=1-P(T <t)=1-F(t). ®yuxuio R(t)
HA3UBAIOTh PYHKUYIEIO HAOIIHOCHI.

Bunankosa BeluMYMHA | 4YacTO Mae MOKA3HUKOBMH PO3IOiN, (YHKILis

posnoziny sxoi F(t) =1—e™. 3gigcu ii GyHKILIS HaIIHHOCTI Ma€ BUTJIIS[

R(t)=1-F(t) = e, [lpu 1pOMy TIApaMeTp A € inmencuenicmio 6idmos
IILOTO €JIEMEHTAa, TOOTO CePeIHs KITbKICTh BIIMOB 32 OJIMHUITIO Yacy.

Hpuxknaan 3.12. BunagkoBa BeauurHa T — gac 6e3BiTMOBHOI pobotu
pajiojamIu, Ma€e MOKa3HUKOBUH po3noAul. Tpeba BU3HAUNTH WMOBIPHICTD TOTO,
mo jamma Oyzae mpaioBatd He MeHIT HiK 800 roawH, SKIIO CepeaHiil dac
po6otu nammu 400 roguH.

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

1

BEJIMYMHA | Ma€ TOKA3HUKOBMH PO3MOMALN, TO |\/|(T)=7L=400. 3BiacH

A = ———. lllykaHa HMOBIpHICTb TOPiBHIOE

" 400
800

P(T >800)=1—P(T <800) =1-F(800)=1—(1—e “®)=¢2 ~0,135.

Mpukaax 3.13. Yac 6e3BiAMOBHOI pOOOTH €lIEMEHTa PO3MOAUICHUIN 3a

—0,01t

nokasaukopum 3akonom T (1) =0,01e (t>0), ne t — wac, rom

BusnHaunti WMOBIPHICTH TOTO, IO €JIEMEHT MpaloBaTUME O€3BIIMOBHO
npotsiroM 100 rog.
Po3B’a30K. 3a ymoBoro inTeHcusHicTs Binmos A = 0,01. Cxopucraemocs

dopmynoro ¢yukuii Hagiiinocti R(t) = e
R(100) =% — ¢ 2 0,37.

IMOBIpHICTH TOTO, IIO €JIEMEHT MpalloBaTUME OE3BIIMOBHO MPOTATOM
100 rox, nopiBHiO€ mpudI3HO 0,37.
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3aBaaHHs /19 AyIUTOPHOI TA CAMOCTIHHOI PO00TH

1. V maprii € 10% nectangaptHux neraneil. HaBmanHs BigOHparoTh
YOTMPHU J€Tali. 3alMIniTh 3aKOH PO3IOAITY BHIAAKOBOI BEIMYMHH X —
KUIBKOCTI HECTaHJApTHUX JeTajied cepea 4YOTHUPhOX BIAIOpaHUX, MOOymyHTe
rpagik  Qynkuii posmoxiny, smaimite M(X), D(X) i iimosipHicTh
P(X <2).

2. I'panbuuii KyOUK IiJKUIAIOTH YOTHPU pa3u. Bumankosa Benuunna X
— KUIBKICTh BUNAAIHb «IIECTIPKH». 3alUIlITh 3aKOH PO3MOALTY BUIAAKOBOI
penuunan X , dyskuito posnoainy, suaiinite M (X), D(X) i iimosipHicTs
P(X >1).

3. JlBa rTpanbHi KyOMKM OJHOYACHO MIAKHUJIAIOTH JBa pa3u. 3allUIliTh
3aKOH PO3MOALTY BUIMAIKOBOI BEJIUYHUHU X — KUIBKOCTI BHIAJiHB MapHOT1
KUTBKOCTI O4YOK Ha 000X rpambHux kyOukax. [loOynyiite rpadix ¢yHKIii
posnoainy, sHaiinite M (X), D(X) i iimosipricts P(X < 2).

4. Tlicns BIANOBIAI CTYJAEHTa Ha MHUTAHHS €K3aMEHAIIMHOro OlleTa
€K3aMEHATOp CTaBUTh CTYACHTY JOJATKOBI1 3amuTaHHsA. Buknamau mnepectae
CTaBUTH JOJATKOBI 3alMTaHHS, TUIBKU-HO CTYJAEHT HE Ja€ BIJNOBiAI Ha
MOCTaBJIeHEe 3amuTaHHA. IMOBIpHICTH TOTO, IO CTYACHT BIAMOBICTh HA JIOBLIbHE
J0JIaTKOBE 3amuTaHHs, JopiBHIOE 0,9. 3anuiiTh 3aKOH PO3MOJLTY BHUIAJKOBOI
BenmuuHN X — KUIBKOCTI JONATKOBMX 3allUTaHb, AKI TOCTABUTH BHKJIAZau
CTYJICHTY.

5. ImoBipHiCT TOmagaHHi OackeTOONBHOTO M’S4a B KUIBIIE
CIIOPTCMEHOM-TIoYaTKiBIeM JopiBHoe 1/4. M’su kuparoTe 70 MEpIIOTo
BJIYYCHHS, ajie J03BOJICHO He OUIbII SK JBi cripoOu. BusHaute psg po3moainy
BMIAAKOBOI BeuunHu X — KinbkocTi mpomaxis. ITo6ymyiite rpadik QpyHKii
posnoiny, sHaiinite M (X) i D(X).

6. IMoOBipHICTH, TIOmaAaHHA B MileHb CcTaHOBUTH 0,6 3a KOXKHOTO
noctpiny. Crpinpba BeAEThCS MOOJWHOKUMH IOCTPUIAMH IO TEPIIOTO
BIIYYEHHS, NMOKM He OyJe BUKOpUCTaHMM Ooe€3amac. BuzHaute psan po3noniuty
BUITAJIKOBOI BeUYMHHM X — KUIBKOCTI BHKOHAHHUX MOCTPUIIB, SAKIIO Oo€3arac
MicTuTh Tpu ofunuii. [ToOymyiite rpadik dynkuii posnoainy, snaitaite M (X)
i D(X).

7. IMOBIpHICTh BUXOJY 3 JIaJy NPUJIAAY M1 4ac BUNPOOYBaHHS CTAHOBUTH

p =0,0004. Bumpobysano 10 000 npuiaiis, 1m0 MPaIfOIOTh HE3AIEKHO OJUH
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Bil oAHOrO. 3anuiiiTh 3akoH [lyaccoHa po3moauly BUMAJAKOBOI BETUYHUHU X -
KUTLKOCTI MpUIIaiB, mo Buinwm 3 naxy. 3nainite P(1< X <2).

8. V 6ank Haxiiiuwo 4 000 makeTiB rpolIOBUX 3HAKIB. IMOBIpHICTH TOTO,
[0 MaKeT MICTUTh HEAOCTATHIO YK HAIMIPHY KUIBKICTh TPOIIOBHX 3HAKIB
nopieHioe 0,0001. BusHaure: a) iIMOBIPHICTb TOTO, LIO MiJ] Yac MEPeBIpKU Oyxe
BUSBJICHHM Xouya O OJIMH MOMMJIKOBO YKOMIUIEKTOBaHUHN MakeT; 0) MMOBIPHICTD
Toro, Oyae He OUIbII SK TPU NOMHIKOBO YKOMIUJIEKTOBAaHUX TaKETH; B)
MaTeMaTUYHE CIO/TiBaHHS 1 JUCIIEPCIIO KUIBKOCTI MMOMMJIKOBO
YKOMIUICKTOBaHUX ITAKETIB.

9. Jlna momynsipu3zaiiii CBO€i MpPOAYKIlI HA PUHKY (ipMa po3KIaaae 1Mo
NOILITOBUX CKpUHBKAaxX pekiamHi JucTiBku. Ilonmepeaniit qocsig podotu dipmu
CBITYHTH, IO NMPUOIM3HO B oAHOMY Bunaaky 3 2 000 HagxoAuTh 3aMOBIJICHHS.
Busnaure #MoBipHiCTh TOro, 1mo B pasi poskiaganHHs 10 000 pexmamHuX
JUCTIBOK HaJliJe Xoua O OJIHE 3aMOBJICHHS, CEPEHIO KUIBKICTh 1 JUCIEPCIIO
3aMOBJICHb.

10. B 6ropo oOcayroByBaHHS 3a OJHY XBUJIMHY B CEPEHbOMY IOCTYIIA€
7IBa 3aMOBJICHHS. 3HAWIITh UMOBIPHICTH TOTO, IO 33 YOTHPU XBWJIMHU Haalie:
a) TpU 3aMOBJIEHHS; 0) MEHIIEe TPhOX 3aMOBJIEHb; B) HE MEHIIE TPbOX
3aMOBJICHb; T) HE HaJlie *OJIHOTrO 3aMOBJIeHHs. [I0TiK 3aMOBIIEHb BBa)KA€THCS
HANUTIPOCTIIITUM.

11. Cepenne 4uCiIO MOMIIKOBUX 3’ €THAHb AaOOHEHTA 3a MICAIL JOPIBHIOE
BiciM. 3HalAITh WUMOBIPHICTH TOTO, IO TaKUX 3'€HAHBL 3a MICAIB Oyae OiLIbIIe
4oTUpBhOX. [0TiK MOMUIKOBUX 3’ €IHAHD BBAYKAETHCS HAUTIPOCTILIIUM.

12. BunmagkoBa BenuuMHa X PIBHOMIPHO pO3MNOJIEHA Ha BiIpi3Ky
[-1;2]. Cxnanite rpadiku QyHKUmii po3nmominy Ta LIILHOCTI PO3MOALTY
BUIIAJKOBOI BenmuuHu X i 3Haiinite imoBipuicts P(1< X <5), matematuune
cnopiBanns M (X)) i mucnepciro D(X).

13. ABTOOyCcH JESKOT0 MapHIpyTy PYyXalOThCS CTPOTO 3a PO3KIATOM 3
iHTepBasioM 10 xBuimH. Bu3HauTe WMOBIPHICTH TOTO, IO MACAXKUD, KU
MAIATIOB 10 3yNUHKH, Oy/1e YeKaTH Ha aBTOOYC MEHII HiXK CIM XBHJIHH.

14. 1lina noxinku mkamu BUMiproBambHOTO mpuiany — 0,2. Tlokazanus
MpUJIaTy OKPYTIIOIOTH O HAHOMMKYOTO MUIOTo moAiTy. BusHaute MIMOBIpHICTH
TOTO0, IO Tij] YaC BUMIpIOBaHHs Oyae mommika a) merma 3a 0,04; 6) Oinbina 3a
0,05.

15. 3amaHO HOPMAanbHO pO3MOAIIECHY BHUNAAKOBY BenuuuHy X 3

napamerpamMu @, O . Bu3HauTe HMIUIBHICTH PO3MOILITY BUIAIKOBOT BETUYUHU X
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1 [loOynyiite ii rpa¢ik. BuzHaure WMOBIPHICTh TOTO, IO BUMAJKOBA BEIUYHMHA

X nalyne 3uavenns 3 inrepsany (X;,X,).
a)a=10, c=1; X, =9, x, =12;
6) a=11 o=2, x, =10, x, =13;
B)a=12, =3, X, =6, X, =15.

16. Cepenns kBagpaTuyHa MoxuOKa BUCOTOMIpa CTaHOBUTH 15 M. SIkoro €
HMOBIPHICTH TOTO, IO JITaK BIAXWJIUTHCS Bl pO3PaXyHKOBOi BUCOTH HE OLIbII
HiX Ha 20 M?

17. BuwmiptoroTb giametp Jeraii 0e3 CHCTEeMAaTHUYHUX TOXHOOK.
BunagkoBi moxuOku X MiAIAraloTh HOPMAaIbHOMY 3aKOHY PpO3MNOALTY 3
D(X) =100 mwm. 3naiixite P(] X |<15).

18. Bunagkosa BenuurHa X Ma€ HOPMAaIbHHN PO3IOJLI 3 MapaMeTPaMu
a =16 i o =1. Busnaure iMOBIpHICTb TOrO, IO MiJ] YaC TPHOX BUIPOOYBAaHHb
I BUIAJKOBA BEIWYHMHA NMPUHANUMHI OJAMH pa3 HaOy[e 3HAa4YeHb 3 IHTEPBAIY
(15; 2).

19. Kopobku 3 JHUCTIBKAMU TNaKylOTh aBTOMAaTU4YHO, IXHS Maca
po3mojiyieHa 3a HOPMAJbHUM 3aKOHOM 13 cepeAHiM 3HaueHHsM 1,06 xr.
Busnaure crangapTHe BIIXWIEHHS O, SKIO 5% KOpPOOOK MarOTh Macy, MEHIIY
3a 1 Kr.

20. CTaHOK-aBTOMAT BHUTOTOBJIAE BAJIMKH, KOHTPOIIOIOUH ix miamerp X .
Bpaxkaroud, IO BHIIAJKOBA BEIMYMHA X  PO3MNOIIIEHA HOPMAIbHO 3
mapamerpamu =10 mM, =01 wmm, s3maiigite iaTepBan, B sAKOMYy 3
imMoBipHicTiO 0,9973 OyayTh 3HaXOAUTHUCS JIIaMETPH BUTOTOBIICHUX BAJIMKIB.

21. Bunankosa Benumunna — X ~EXP(A =2). Busnaure iimosipHocTi
P(X>1), P(X<2), P(X>-1), P(X=3) i P(l<X<3),
MaTeMaTUYHE CTOJIBaHHS 1 IUCTIEPCIIO €] BUTIAAKOBOT BEITMUMHHU.

22. BcraHOBIEHO, IO Yac PEMOHTY TeJleBi30pa € BHIIAJIKOBOIO
BeMUMHOK X , PO3MOAUIEHOK 3a IOKa3HUKOBUM pPO3MOAIIOM. Bu3HaunTu
HMOBIPHICTH TOTO, III0 HA PEMOHT TeJieBi3opa MOTPiOHO He MeHIT HiK 20 mHIB,
AKIIO CEepeHI Yac pPEMOHTY TeleBi3opa CTaHOBUTH 15 paHIB. BusHaute
IIUTBHICTh WMOBIPHOCTI, (YHKIIIO PO3MOAUTY 1 CEepeaHE KBaJpaTUUHE
BiIXWJICHHS BUIIAJKOBOI BEJIUUMHHU X .

23. 3BuyaiiHa Hapaaa TpuBae ToauHy. [[pOoTO pasy 3acimaHHs 3a TOIUHY
HE 3aKiHYmIocs. SIK0I0 € HMOBIPHICTh TOTO, 110 BOHO 3aKIHYUTHCS B HAHOIMKY1
15 xB? TpuBanicTh Hapaau PO3MOALICHA 32 MOKA3HUKOBUM PO3MOAIIOM.
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24. Yac, mnoTpiOHMI myisi  yKJIaJaHHA JOTOBOPY, € BHUIIaJIKOBOIO
BEJIMYMHOI0, PO3MOJUIEHOI0 32 TOKa3HUKOBHM 3aKOHOM 3 IapaMeTpoM

% =04 JI0TOBOpA

. BuszHaute WMOBIpHICTH TOTO, IO YKJIAJaHHS JOTOBOPY
roxn

TPUBATUME MEHII HIXK CIM FOAWH. 3HANAITh CepeIHIN Yac yKJaJaHHs JOTOBODY.

3.5. 'panuyHi Teopemnu

3a JAesKuX YMOB TMIOBEAIHKA CYMH BEJIHMKOI KUIBKOCTI BUIMAIKOBUX
BEJIMYMH BTpayae BUMAJAKOBHH XapakTep 1 cTae 3akoHOMipHOw0. [li ymoBu
3a3HAYEHO B TEOPEMaX, SIKl MAlOTh CIUIbHY Ha3BY — 3AKOH 6€IUKUX YUCEIL.

Ilepma HepiBHOCTHL YeOuiueBa. /(s MOBUIBLHOT BUITAIKOBOT BEIUYUHU
X >0, saxa Mae ckiHdeHHE MaTEMAaTHYHE CIOAIBaAHHS, Ta I OyJb-IKOT0 YKMCIIa

o, > 0 crpaBennMBoIO € HEPIBHICTD:

M(X)

P(X>a)<——~ (41)

OcKUTbKM cyMa HMOBIPHOCTEH MIPOTHIICKHUX MO TOPIBHIOE OJTMHMIII,
P(X>a)+P(X <a) =1,
TO, KpiM OmiHKH (41), 3aCTOCOBYIOTh TAKOX OIIHKY

M (X)

P(X <a)>1- (42)

Jlpyra nepiBnocts YeOmmesa. SIkmo BumajkoBa BenuunHa X Mae
CKiHYEHHI MaTeMaTU4YHE CIIOAiBaHHA Ta JUCHEPCiio, To i foBiasHOro € >0

CIIPaBeJIJINBOIO € HEPIBHICTD:

P(X -M(X)g)>1—

D(X
(2 ) 43)

D(X)

ado P(|X ~M(X) > €) < (44)

Teopema Bepnysuii. Hexaii iimoBipaicTs mossu moaii A B koxkHOMY 3 N
HE3alIeKHUX IIOBTOPHUX BUIPOOYBaHb NOPiBHIOEC [), a KUIbKiCTh mosgB momii A
(aactoTa noxii) B N BunpoOysanuax nopisHioe M. Toni ans 6yas-sxoro € >0
CIIPaBEIINBOIO € HEPIBHICTh

Pl —p

<eg 21—p% (g=1-p), (45)
n ne
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m
=P

sKa Ipu N —> 00 MepeXOoAUTh y TpaHu4Hy piBHicTs 11M P(
n

n—o0

Sa)zl.

Teopema Ye6umena. Hexain X, X,,.., X, ,... — TOCIiOBHICTb
HONAPHO HE3aJIEKHUX BUIAJKOBUX BEIMYUH, SKi 3aJ0BOJNBHSIOTH yMOBAM
M(X;)=g, D(X;)<C, i=12,... Toai s Oyas-axkoro ¢&>0

CIPaBEIJIMBOIO € HEPIBHICTD

n n
p| ZiaXi _ 218 21—C2, (46)
n n ‘ ne
ska mpu N —> 00 MEpexXoaUTh Y TPaHUYHY PiBHICTH
n n

. S X L a
limp| 2 Xi 2@ o) _g (47)

n—oo n n ‘
Hacainok. Sxmo X, X,,..., X ,... ~— TOCHIZOBHICTb MOMNAPHO

HE3aJICKHUX BHUIAAKOBMX BCJIIMYWH, SKI MalTh OJHAKOBI MaTeMaTHYHI
comisanas M (X;)=a i D(X;)<C, i=12,..., 1o HepisHicTb (46) i
rpanuils (47) HaOyayTh BUTTISIAY:

P X+ X+ + X, <g|21-C

n ne
IimP(X1+X2+"'+X“—angzl.
N—co n

Hexait X, X — BunmankoBi Benuuunu 3 Qpynkuismu posnoginy F,(X) i
F(X) sigmosinno. Kaxyrs, mo X, crabko 3bizacmvca no X a6o, mo Te

came, F (X) crabko 36izacmvca no F(X), sximo ans noBinbHOT HemepepBHOT

oomexenoi pyrkuii §J: R —> R,

lim g(x)dF, () = [ g(x)dF (x).

Knacmyna  umeHTpajdbHa TrpaHWdHa Teopema [2;5].  Hexaii
X1 Xy, Xjyeee  — TIOCHIZIOBHICTH HE3AIEKHUX OJHAKOBO PO3MOMLIEHHX

BUIMAJIKOBUX BCJIMYHMH, SKI MAalOTh CKIHUYCHHE MaTeMaTHYHE CIOJIBaHHS
. . 2 -
M(X;)=a i jmcmepciro, D(X;) =0, i=12,.... a

S, =X +X,+..+X,,n>1. Toxi wnenrpoBama Ta HOpPMOBaHa Cyma
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n

n
ZXI_ZM(Xl) S —na
= n = =" n cnabKo 30Ira€eTbesi 10 CTAHIAPTHOI HOPMAaJIbHO
>p(x) 77
i=1

posnoninenoi urnankosoi semuran N (0,1) mpu N — oo.

3okpema, i VX € R cripaBenBa 301KHICTD (QYHKINN pO3MTOILTY

1 1

na 2t — S, 00).

S, —
IimP <X
n—oo G( A/ I
3ayBa)KEHHﬂ. He(bOpMaJIBHO Ka)quI/I, KJIACHUYHA HGHTpaJ'IBHa FpaHI/I‘{Ha

TCOpCMa CTBCPIKYE, HOIO CyMa N He3aJIeKHUX OJHAKOBO pOSHOJIiJICHI/IX

BUITAAKOBHUX BCIINMYUH Sn Mae pOBHOJ]iJ'I, OIM3bKHI A0 HOPMAJBHOTO

N(an,c’n).

3HAUCHHS IIOTO PE3YJIbTaTy € TEOPETUYHOK OCHOBOK 3aCTOCYBaHHS
HOPMAJILHOTO PO3MOJUTY JUIS PO3B’sI3aHHA 0aratboX TNPAKTUYHHX 3ajad.
3aBXIM, KOJM MOKHAa BBa)KaTH, 10 BMITAJIKOBA BEIMYMHA € CYMOIO BEIUKOI
KUTBKOCTI B3a€EMHO HE3aJIEKHUX BUIAIKOBUX BEJMYUH, BIUTUB KOXKHOI 3 SIKMX Ha
BCIO CyMY JIOCUTh Majui, TO ii pO3MOLT MaJio BIAPI3HAETHCS Bl HOPMAJIBLHOTO.
Takumu OynyTh, HaAmpUKIad, TMOMUIKM BHUMIPIOBaHb Yy BHUMIPIOBAIBHUX
npwIaax, MBUAKOCTI pyXy MOJEKYJ ra3y, BHACIIIOK HEOJHOPA30BUX 3ITKHEHD
3 CYCIIHIMH MOJICKYJIAaMH TOIIIO.

Mpuxnan 3.14. B cepenuboMy Ha OyaiBHHIITBI BUTpadaroTh 1 000 1 BoaM
3a JIeHb, a CepeHE KBaJApaTUYHE BIIXWICHHS Ii€i BUMAJAKOBOI BEIUYUHU HE
nepesuirye 200 . Tpeba BU3HAYMTH: a) OIIHKY TOTO, IO BUTPATH BOJU B
NOBUTbHUM BUOpaHuil neHb He mepeBumath 2 000 i; 6) OmMiHKY WMOBIPHOCTI
TOT0, 110 BUTPATH BOJU OyayTh B Mexkax Bix 500 go 1 500 1.

Po3p’si30k. a) Hexail BumajakoBa BeJUYMHA X - BUTpaTU BOJAW Ha

oynisuunrei (). 3a ymosoro M (X)=1000. 3acrocosyroun mepury

HepiBHICTh YeOumiera (42), orpumaeMo:

1000
2000

6) 3a ymosoio 3amaui o(X)=200, tomy D(X)=40000.

3acrocoBytoun Ipyry HepiBHICTh UeOumiena (43), orpumaemo:

P(X <2000)>1- =0,5.

78



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

>1- 090 _ggy
250000

Hpukaax 3.15. Jlng BuU3HAaYeHHS CEpeIHBOI TPUBAIOCTI TOPIHHA
eJIEKTpUYHUX Jiamn B mapTii 3 300 oHaKOBUX SUIUKIB OyJIO B3STO Ha BUOIp MO
OJNHIM JaMmi 3 KOXXHOro siuka. OIIHITE IMOBIPHICTH TOTO, IO CEPEIHS
TpUBAIICTh TOpiHHA BiAiOpanux 300 jmamm BIAPI3HATUMETHCS BIJ CEPEAHBOI
TPUBAJIOCTI TOPIHHS JIaMN B YCid mapTii He OUIbllle HDK HA ISTh TOJUH (3a
aOCOJIIOTHOIO ~ BEJIMYMHOIO), SIKIIO BIIOMO, 10 CEpeJHE KBaJApaTUYHE

BIIXWJICHHS TPUBAJIOCT1 TOPIHHS JIaMIT B KOKHOMY SIIIIMKY MEHIIIE BiCIM TOJMH.

Po3p’si3ok. Hexaii Bumangkosa BenuunmHa X; — TPHUBANICTh TOPiHHS

NaMIM, B3STOi 3 1-Toro smuka. 3a ymosoto mucnepcis D(X;) < 8% =64 TOJI.
Cepenns TPUBAJIICTh TOpIHHS BiIiOpaHux Jamm CTAHOBUTH
(X{+ X5 +...+X300) /300, a cepenns Tpusanicte ropiHHs namm B yciid
maprii — (M(X{)+M(X5)+.... +M(X300))/300 Toni iimosipricTs

IIyKaHoi rmoii 3a TeopeMoro Yebuiena:

P Xl+...+X3OO_M(X1)+---+M(X3OO)<5 >1_674z09915
300 300 ~ ) 80050

T00TO He MeHie, Hik 0,9915.

Hpuxnan 3.16. Ckinbku Tpeba BHKOHATH BUMIPIOBaHb (PI3MUHOT
BEJIMYMHHU, 100 3 WMOBIpHICTIO, He MeHmow 3a 0,9, rapaHTyBaTH BiIXUJICHHS
(3a MomyneMm) cepeaHbOTO apu(PMETHUYHOTO ITMX BUMIPIOBAHb BiJl ICTHHHOTO
3Ha4YeHHs (i3uuHOl BenuuuHu, MeHme Big 0,057 Bimomo, 1mo B KOXHOMY
BUMIpIOBaHHI Aucnepcis He nmepeBuirye 0,2.

Po3B’s130k. OCKUTBKM BHMIPIOBaHHS BUKOHYIOTHCS HE3aJICKHO OJHE Bif
OJIHOTO, TO pe3yJbTAaT — HE3aJeKHI BHIAIKOBI BEIMYMHHU, IUCIEPCIi SKHUX

oomexeni cranoro C =0,2. 3actocyemo teopemy Uebumiesa.

n n
2 X 2§
=1 =1

P — < 0,05 21—C220,9;
n n ne
1—0’222 9: O’ZSO,l; 0,0025n > 2; n2i=800
n-(0,05) 0,0025n 0,0025
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Omke, N>800, r106Tr0 morpi6bHO BHkOHaTM He MeHm sk 800

BHUMIPIOBaHb.

Hpukaax 3.17. BuszHauutu HMOBIPHICTH TOro, mo Tpusamicts 100
BUPOOHUYMUX Olepaliil BUSBUTHCS B MexKax BiJl 77 10 82 XB, SKIIO cepeHIN yac
onHiel onepaitii 47,4 ¢, a cepeHe KBaapaTuuHe BiaxuieHus — 4,9 c.

Po3B’s130k. [TozHaunmo sk X BUNAJKOBY BEJMYUHY, PIBHY TPHBAJIOCTI
| - Bupo6Huuoi onepauii, 1=12,...,100. 3a ymosoro a=M(X;)=47,4 c,
o =06(X;)=4,9 c. Mosnauumo BumankoBy BenmuuuHy X — Tpusamicts 100
BUpoOHKumX omepauiit, Togi X = X;+ X, +...+ X,y . 3a ymoBowo X; —

HE3JICKH1 M 0OJJTHAKOBO PO3MOAUICH] BUMAAKOBI BeIUYMHU. OCKIIBKH KUIBKICTh

BUNPOOYBaHb JIOCHUTh BEJIWKA, TO MOXKHAa BBaXKaTH, II0 YMOB IEHTPAJIbHOT
IPaHHYHOT TEOpEMHU JOTpHMaHo Ta X Mae Hopmanbauii posnogin N (an, czn)
3 MaTEMaTUYHUM CIIOJ[IBAHHSIM
M (X) =an =100-47,7 = 4740
Ta CEPENIHIM KBaAPATUYHUM BIIXUJICHHIM
o(X)=-/n-6=-/100-4,9=49.
3a dopmynorw (38) momagaHHS HOPMaJIBHO PO3IMOALICHOT BUIAIKOBOT

BCJIIMUHNHU B iHTepBaJI MaeEMoO
P(77-60< X <82-60) = P(4620< X <4920) =
_ @(4920‘474()) B ®(462o- 4740) — D(3.673)—D(-2,449) =
49 49
= D(3,673)+ D(2,449) = 0,4998+ 0,4857 = 0,9855.

Mpukaax 3.18. Hesanexui Bumaakosi X, X,,..., X;qy BEIMYUHH

posnonineni pisnomipo Ha Biapisky [0;1]. 3maiitu iiMosipuicTs TOrO, mIO
100

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

Po3B’s130k. 3a yMOBOWO X; — HE3alekKHI OJHOTHUIIHI PIBHOMIPHO

po3moaiieHi BHIIQIKOBI BEJIMYKHH, a=M(X;)=1/2;
1-0)* 1 1

o’ = D(X,) = (1-0) =, O=——, TOMy 3a LIEHTPAIbHOK I'PAHUYHOK

12 2’ 2-/3
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TEOPEMOIO 3a J0CTaTHBO Benumkoro N Bumankosa BemuumHa X = ), X; Mae
i=1

HOPMaNbHMI  pO3MOAIN 3 napaMeTpaMI/I M(X)=na=100-0,5=50,

1 10
o(X)=oc-/n= m-«/lOO = ﬁ xﬁ 3a Qopmynor (38) nomanaHHs

HOPMAJILHO PO3MOJLIEHOT BUMAIKOBOI BEJIMUMHU B IHTEPBAJ MAEMO

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

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

3aBaaHHs JAJI9 AyIUTOPHOI TA CAMOCTIMHOI po00TH

1. BukopucroByrourd HepiBHICTh YeOuiieBa, OIIHITH IMOBIPHICTH TOTO,
mo | X —M(X) |<0,2, sxkmo D(X)=0,004.

2. Slke 3HaYeHHs MOBMHHA MaTH BeJIMYMHA € B HepiBHOCTI YUebOwuiiena,
mo6 P(| X —alk €) 0,99, sxmo sinomo, mo D(X) =47

3. o cBiTi0BO1 Mepexi mapayienbHo mija’eqHano 20 ynamm. IMOBIpHICTB
TOro, o 3a 9ac | Jjammna Oyzae BBIMKHeHa, fopiBHioc 0,8. BukopucroByroun
HepiBHICTh YeOwuieBa, OIIHITH IMOBIPHICTH TOro, IO aOCOJIOTHA BEJIWYHHA
PI3HHUIII MDK KUIBKICTIO BBIMKHEHHMX JaMIl 1 CEpPEIHbOI  KUIBKICTIO
(MaTeMaTHYHMM CIIOJiBaHHAM) YBIMKHEHUX JIaMII 3a 4Yac | BHABHTBCA: a)
MEHIIIOI0, HIXK TPpH; 0) HE MEHIIIOI0, HI)K TPH.

4. IMOBIpHICTH MOSBU TOii B KOXHOMY BHIpOOyBaHHI nopiBHIOE 1/5.
BuxopucroBytoun HepiBHICTH YeOureBa, OIIHITH IMOBIPHICTH TOTO, IO
kinpkicte X TOSB MOAii 3HaX0AUThCA B Mekax Bifg 150 mo 250, skmo OyayTs
BrukoHaHi 900 BUmpoOyBaHb.

5. 3 sKOW0 WMOBIPHICTIO CepelHE apu(pMeTHYHE BUMIPIOBaHb ACSIKOi
BEJIMYMHM € BIATIOBITHUM ICTUHHOMY 3HAYCHHIO I[i€1 BETUYUHH, SIKIIO BUKOHAHO
500 BumiproBanb 3 TouHicTiO 0,1 1 Mpu bOMY AMCIIEpCii BUMAAKOBUX BEIUYUH
pE3yNIbTaTiB BUMIPIOBaHb HE TIepeBUINYIOTH 0,3.

6. Ckinbky TpeOa BUKOHATH BUMIPIOBAaHB JliaMeTpa JeTali, o0 cepemHe
apudMeTHYHE IMX BUMIPIOBAHb BIAPI3HSIOCH Bl ICTUHHOTO PO3MIpY JlaMeTpa
netan He Otk HiK Ha 0,05 3 HagiiHicTIO 90%, AKIIO AMCIEpPCii BUTIAJIKOBUX
BEJINYUH (Pe3yIbTaTIB BUMIPIOBAHb) HE NEPEBUITYIOTH 0,27
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7. Bunankosa Benmunna X — cepenne apupmernune 10 000 HeszamexHux
BUIAJIKOBUX BEJIMYMH, M0 WiAIATAlOTh OJHOMY 1 TOMY CaMOMYy 3aKOHY
PO3MOIUTY, CepeIHE KBaIpaTHYHE BIIXUIICHHS KOXKHOI 3 HUX JIOPiBHIOE 2. SIKOTO
MaKCHMAaJIbHOTO BiIXMJICHHS BEIUYMHU X Bix il MaTeMaTHYHOrO CIIOAiBaHHS
MOXHa CIofiBaTucs 3 imMoBipHicTIO 0,95337

8. Bumagkosi Bemmummnm  X;, 1=12,..,300 wmarots wmaremaruune

ciomisanas M (X;)=1/3 i jucnepcio D(X;)=2/9. Busnaure

300
ﬁMOBlleCTB TOro, MO BUIIAJKOBa BCIIMYMHA X = ZXI 3HaXOOUTBCA B MCKaxX

i=1
85< X <115.

9. Bennuuna S — cyma 100 umcen, KOXKHE 3 IKMX 3r€HEPOBAHE JATYUKOM
BUIIAJIKOBUX YKcell. JlaTunk BHae BUMAAKOBI YMCIIA, PIBHOMIPHO PO3MOLICH] B

1HTEepBai [0; l]. BusHauTe MMOBIpHICTH TOTO, IO BUIIAJKOBA BEIMYMHA O

3HaxoauThes B Mexax 453<S <54,7.
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3aBIaHHSA 10 BapiaHTIB KOHTPOJILHOI po00oTH

1. Po3p’d3aTu 3ajadi, BHUKOPUCTOBYIOUM KJIACHYHE  O3HAYEHHS
HMOBIPHOCT1 BUIIaAKOBOI MO/IIi.

2. Po3p’s3aTu 3a7adyi, BUKOPHUCTOBYIOUM oOmepalii HajJ BHIIAJIKOBUMHU
MO 1SIMHU.

3. Posp’s3atm 3amayi, BUKOPUCTOBYIOUM T€OMETPUYHE O3HAUYEHHS
HMOBIPHOCT!.

4. Po3B’s3aTu 3a7ad4i, 3aCTOCOBYIOYH (POpMYJTy MOBHOI HMOBIpPHOCTI abo
dbopmyny baiieca.

5. Pos3p’a3aTm 3amadi  MpO HE3aIEkKHI TMOBTOPHI BUIPOOYBaHHS,
3acTocoByroun ¢opmyny bepnysuti abo HabmmxeH1 popmyu.

6. Po3B’s13aTu 3a1a4i Jy1si AUCKPETHOI BUTIAJKOBOT BEIMUUHH.

7. HenepepsHa Bunaakosa Bennunna X Mae dynkuiro posnoginy F(X).
Busnaure: 1) xoedinient @; 2) mintbhicts posmoxiny f(X); 3) iimMosipHicTh
MomajiaHHs BUNaakoBoi Benuunnu X B intepsan (Xq, Xy ). [oGyayiite rpadiku
f(x) Ta F(X).

8. HemepepBHa BuIAAKOBa BeNWYMHA X  MiANOPSAIKOBAHA 3aKOHY
posmoziny i3 minenictio f (X). Busmaure: 1) koedimient D; 2) dynkuiro
posnmoniny F(X); 3) umcnosi xapakrepuctuxkn M (X), D(X), o(X);
4) AMOBIpHICTh MONAIaHHs BUNAAKOBOi Bemmunar X B intepBan (Xq, X,).

9. Posp’sizatm  3amadvi, 3aCTOCOBYHOYM OCHOBHI 3aKOHH PO3IOIUTY
BUTIQIKOBUX BEJIMYNH.

10. Po3p’s3atu 3ajmadi, BUKOPHUCTOBYIOYM TpPaHUYHI TEOPEMHU Teopii
HMOBIPHOCTEH.
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BapianT 1

1. Ha 10 xapToukax HaapyKoBaHi Bcl HaTypanbHi yuciaa Bix 1 go 10. 3
nux 10 xapTOoyok HaBMaHHsS BUOMparOTh OBl (0e3 moBepHEHHs). Busnaute
HWMOBIPHICTB TOTO, III0 HA KOKHIN 3 HUX BUSIBIATHCS YUCIIA, MEHIII 3a CIM.

2. IMOBIpHICTh BIIYYEHHS CTPUIbLIEM B Mepuly MimeHb aopiBHIoe 0,7.
SIKuro micns MepLIoro MmocTpuly 3adikCOBaHO BIYYEHHS, TO CTpUIELb JICTaE
IpaBO Ha OJMH MOCTPUT MO IHIIIKA MimeHl. IMOBIpHICTh ypaxeHHs 000X
MieHel nicas ABox noctpuriB — 0,5. Buznaute HMOBIPHICTH BIYYEHHS B IPYTy
MIIIEHb.

3. /Isa uncna X ta Y HaBMaHHsS BUOMparoTh 3 Binmpiska [0; 1]. Busnaure

MMOBIpHICTB TOTO, 110 X% + y2 <0,25.

4. YV BiaOIpKOBUX 3MaraHHsx OepyThb y4acTb TPO€ CTYACHTIB 13 MEPIIOi
TPyIH, IBOE — 3 JAPYTOi, 1 I’ ATEPO — 3 TPEThOI IpynH. IMOBIpHICTh MOMAIaHHS B
30ipHY KOMaHJly YHIBEPCHUTETY JJI CTYACHTIB IIUX IPYI CTAHOBUTH BiJIIIOBITHO
0,7; 0,8 1 0,6. SIxor0 € WMOBIPHICTH TOTO, III0 HAaBMAaHHS BUOpaHUU CTYIEHT
nornas B 301pHY KOMaHTy?

5. Buznaure WMOBIpHICTH TOTO, 1110 3a 180 migkumgaHp rPaJIbHOTO KyOuKa
«ectipkay Bumnajue 30 pasis.

6. IuCKpeTHY BUITaIKOBY BEJIMYUHY 3aJaHO PSIOM PO3IMOALTY:

X 2 X2 X3 55 3HaIITh X2, X3 1 p2, AKIIO XZ < X3 1

P|{03]| p, | 04 |01 ginomi marematnune crnoxisanns M(X) =345

ta qucnepcia D(X)=11725. Cknanite ¢pynkuiro posnoginy F(X) sumamkosoi

BeMuuHU X Ta BU3HAYTE MMOBIPHICTH momaganus X B mpomikok (3,7; 5,5].

7. % =5, x, =6, 8. x =1, X, =15,
0, X <4, 0, X <1,
F(x)={1/8-(x—4)%, 4<x<a, |f(x)=1b-(x*-1), 1<x<3,
1, X > a. 0, X > 3.

9. IloMunka BUMIpIOBAaHHS TMPUIAAy ITAMOPSIKOBYETHCS HOPMAIBHOMY
3akoHy posmoniny. Ilpumag Mae cucreMaTHuHy MoMuiaky a=2 cm. i
cepeIHbOKBAPATUUHY TIOMUIKY O =3 cM. SIkOI0 € HMOBIpHICTH TOTrO, IIO 3a
N = 4 nesanexHUX BUMIprOBaHb NoMuika Oyae B mexax (0; 4)?

10. Jlucmepcis Bumaakosoi Bemmuuad X  jgopisHoe 0,002. OwiniTh
IMOBIPHICTh TOTO, IO BUIMAJAKOBA BEIMYMHA X BIIPIBHSETBCS  Big 1l

marematuunoro croaiBandst M (X) ue men, Hix Ha 0,2.
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Bapianr 2

1. B ypHi BiciM KyJib — TpH OUIHX 1 11Tk YopHUX. HaBMaHHsA OepyTh Tpu
Kyial (0e3 moBepHeHHs). Bu3HauTe HMOBIPHICTH TOro, LIO: @) BCl KyJi OLIOro
KOJILOPY; 0) ofHa KyJis Oi1a, pelta 4opHi; B) BC1 KyJIi OJJHOTO KOJIbOPY.

2. JIBa 06ackeTOOJICTM BHUKOHYIOTH JBa KHJAKH M SYEM B KOP3HHY.
IMOBIpHICTh TONMAJaHHA B KOP3WHY MHICIAS KOXXHOTO KHJAKA ISl KOXXHOTO
OackerOoicta gopiBHIOE BiamosiaHo 0,6 ta 0,7. BuzHauTe WMOBIpHICTH TOTO,
110 B 000X Oy/ie 0JIHaAKOBA KUIHKICTh MOMAaHb.

3. Beepenuni kona paxgiyca R naBmanus mocrasneno touky. Skoro €
HMOBIpHICTH TOTO, IO ISl TOYKA BHUSIBUTHCS BCEPEIWHI KBaapaTa, BOHUCAHOTO B
KOJI0?

4. 'Y Tupi AB1 pyHIIHMIL, UMOBIPHOCTI BIyUYEHHS 3 sSKuX BianosiaHo 0,6 Ta
0,8. Buznaute WMOBIPHICTh BIIYYEHHS MICJs JABOX IMOCTPUIIB, SIKIIO CTPUICb
mopasy oepe pyIIHHUIIO HABMaHHS.

5. BupoOuuntBo nae 1% Opaky. SIkoro € WMOBIpHICTH TOTO, IO CEpe.l
B3sTHX 2 000 BUpOO6iB Oyne He Outbin HIX 17 GpakoBaHUX?

6. BusHnaute 3akoH pO3MOALTY, MaTeMaTH4YHE CIIOAIBaHHS 1 JUCIIEPCIIO
KUIBKOCTI BJIy4Y€Hb B MIIICHb IIICIS IIECTH MOCTPUIIB, SIKIIO WMOBIPHICTH
BIYYCHHS ITiciasi omHoro moctpiny cradHoBuTh 0,4, Cxiamite (QyHKIO

PO3IOALTY.
1. X]_:—l, XZZO,S, 8. X]_:O,XZZTC/G,
0, X <0, 0, X<—-m/2,
F) =1 @23 +x2), 0<x<1 | f(x)={bcosx, —m/2<x<m/2
a
1, x>1. 0, X>l2.

9. Jl1st piBHOMIpHO po3mojiieHol B intepsaii [1; 8] BunaakoBoi BemuarnHA
OOYUCIUTH MaTeMaTHYHE CIIOAIBaHHA, TUCIEPCII0 Ta WMOBIPHICTH TOTO, IO

BUIIAJIKOBA BEJIMYMHA HaOy e 3HaUeHHS 3 iHTepBany (—2; 2).

10. IlomeHHo BUTpaTH HAa TMOKYNKY KpINWIBHUX MaTepiajiB Ha
OyniBHUITBI CTaHOBIATH B cepenubomy 1 000 rpH, a cepemHe KBaapaTHYHE
BIIXWJICHHS ITi€l BUMAIKOBOI BenuyuHU He mepeBuimnye 200 rpH. 3HAWIITH: a)
OIIHKY WMOBIPHOCTI TOTO, IO BUTPATH HAa KPIMUIbHI MaTepialud B JOBUIHHO
HaBMaHHs BUOpaHuil neHb He nepeBullytoTh 2 000 rpH.; 0) OliHKY HMOBIPHOCT1
TOTrO, 10 BUTpaTu OynyTh B Mexax Big 500 go 1 500 rpH.
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BapianT 3

1. IlinkunaroTh JB1 rpadbHlI KOCTi. Bu3HauTe WMOBIPHICTH TOTO, MIO
N00YTOK OYOK, SIK1 BUMAJIA, HE IEPEBUILYE 5.

2. IMOBIpHICTB TOTO, III0 BUTOTOBJICHA HA IMEPIIOMY CTaHKY JieTallb Oyze
MepIIOCOPTHOIO, MopiBHIOE 0,7. JIns AeTani, BUTOTOBJICHOI HA APYrOMY CTaHKY,
s MMoBipHICTh cTaHoBUTH (,8. Ha meprioMy cTtaHKy BUTOTOBJIEHO JBI J€Tall,
Ha Jpyromy — Tpu. BusHauTe WMOBIpHICTH TOTO, IIO BCi IT’SITh JAeTajiel OyaAyTh
MEePIIOCOPTHUMH.

3. Y kBagpaTi 31 CTOPOHOK A HaBMaHHs BUOpaHO TOYKy. Busnaure
WMOBIPHICTh TOTO, IO BIJICTaHb BIiJ II€i TOYKH 10 HANOIMKUYOT BEPIIUHU
KBajpaTa He mepeBuiye a/2.

4. Ha ¢abpuni nepmra mMamuna Bupoossie 25%, apyra — 35%, Ttpers —
40% Bcix BUpo0OiB. B nux Bupobax Opak cTaHOBUTH BinoBinHO 5%, 4% 1 2%.

Skor € WMOBIPHICTH TOTO, IIO: a) HaBMaHHS BHOpaHuii BUPIO OpakoBaHMIA?
0) OpakoBaHuil BUpiO, AKUM B3sUIM 3 APTii, BAPOOJICHUN IPYTO0 MAIIMHOKO?

5. IMOBIpHICTh MOSBH MO/ B KOKHOMY 3 OJHAKOBHX 1 HE3aJICKHUX
BunpoOyBanb craHoBuTh 0,8. BuszHaure IimMoBipHicTs TOro, 1mo B 900
BUNIPOOYBaHHAX MOl HacTaHe 413 pa3is.

6. IuCKpeTHY BUITaIKOBY BEJIMYUHY 3aJaHO PSIOM PO3IMOALTY:

X105 |x|12]2 3uaiinite  X,, P;, Pz, Ko Bizomi
Pl P [03] P3 [05] \aremarmune cogiBanHs  M(X)=132 i
mucniepcis D(X)=0,7516. Cknagite ¢ynkitito po3noainy F(X) BumamkoBoi

BeMuuHU X Ta BU3HAYTE MMOBIPHICTH monamanus X y mpomixkok (—0,2,15].

7. X, =(2n)/3, X, =T, 8. X =1, X, =2,
0, X<ml2, 0, X <0,
F(x)=105-(1-sinx), n/2<x<a, | f(x)=1b@x-x%, 0<x<2,
1, X > a. 0, X>2.

9. BumankoBa BenmuunHa X Mae OIHOMIambHUN PO3MOUT 3 TapaMeTpaMu

Nn=6, p=0,2. BusHaure iiMOBIpHICTEL TOTO, [0 X >4.

10. 3a craTucTUYHUMHM JaHUMU B cepeaHboMy 73%  KyIJieHoi
OyniBenbHOT TEXHIKM 0€3 PEMOHTY TpaIfoe OIU3BKO T'STH POKIB. 3a
JOTIOMOT0I0 TeopeMu bepHysuti OmiHiTE WMOBIpHOCTI TOTO, IO i3 100 OaUHUIB
TEXHIKM YacTKa (BIHOCHAa 4YacTOTa) TEXHIKU, 110 HE MNOoTpeldyBaja PEMOHTY
ONM3BKO IT’SITH POKIB, OyJie BIAPIZHATHUCS BIJ CTATUCTUYHHUX JAHUX HE OLIbIIE,

HiK Ha 0,05 (32 aOCOMOTHOI BEIUYUHOIO).
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BapianT 4
1. 3anymaHo yoTMpHU3HAYHE YKCI0. Bu3HauTe HMOBIPHICTH TOTO, 1110 BOHO
KpaTHe 9.
2. Po3puB eNEeKTpUYHOrO JIAHIIIOIa MOKE B1IOYTHCS BHACHIOK BUXOIY 3

» - K3 nagy xoua 6 oxHoro 3 exementis K, Ko, Kj,

| — | | — sxi BUXOASATH 3 JaAy HE3aJIeKHO OJWH BIJ
onHoro 3 wumoBipHoctssmu 0,3; 0,2 1 0.

Busnaute iMOBIpHICTh PO3PHUBY JIAHLIIOXKKA.
3. HaBmanHa oOpaHO naBa HeBiA’eMHI uyuciaa X Ta Y, sKI He

nepeBuinyoTh 2. BusHaure WMOBIPHICTH TOTO, IO iX cyMa Oyae He Ouiblua 3a
OJUHHMIIIO.

4. Ha onnomy 3aBojii Ha kKoxHI 100 1aMIo4yok nmpunaaae B CepeaHbOMY
I’SITh HECTAHJAPTHHUX JIAMIIOYOK, Ha Jpyromy — BiciM, Ha Tpethomy — 10.
IMponykiis 1mx 3aBojiB cTaHOBUTH BiamoBimHo 40%, 50% 1 10% Bcix
JAMIIOYOK, SIKI KYNYIOTh KHTeNl pailoHy. Busznaute WMOBIpHICTH TOTO, IO
npuadaHa JJamMIoydka 0yJie CTaHIapTHOIO.

5. Komyrtatop ycranoBu o6ciayroBye 100 aGoHeHTiB. IMOBIpHICTH TOTO,
10 TPOTSITOM OJHIET XBWJIMHH a0OHEHT MOJ3BOHUTH HA KOMYTATOp, TOPIBHIOE
0,02. SIxoro € UMOBIPHICTH TOTO, IO MPOTATOM XBHJIMHHU TOJ3BOHATH YOTHPHU
aboHeHTH?

6. € yotupu neraini. IMOBIpHICTH TOTO, IO JAeTandbh Oy/le BUCOKOI SIKOCTI,
nopieatoe 0,7. 3HaimiTh 3aKOH pPO3MOAUTY, MaTeMaTH4YHE CIOJMIBaHHS 1
JUCIIEPCII0 KUTBKOCTI JeTaneil BUCOKOi sikocTi. CKiIafiTh (QYHKIIIO PO3MOILTY.
BusHnaure MMOBIPHICTH TOTO, IO KUIBKICTH JETaleil BHCOKOI SKOCTI Oyjae He
MEHIIION0, HIJK IBI.

7. X =1, %, =3, 8. X1 =3, Xo =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 BenmuwHa X IANOPSAKOBAHA HOPMAIBHOMY 3aKOHY
posmnofiny 3 maremarnuHum croniBanHsmM M (X)=0. IMoBipHICTh BIy4YCHHS

miei BumagkoBoi BenuumHu B iHTepBan (—3;3) — 0,5. Busnaure cepenne
KBa/IpaTUYHE BIAXWJICHHS 1 3alUINITh BUPa3 HOPMAJIBHOTO 3aKOHY (IIUIBHICTH

pO3MOALTY).
10. 3acrocoBytoun HepiBHICTH YeOuiera, OLIHITH IMOBIPHICTh TOTO, 1110

| X =M (X) <04 , sxkuo D(X)=0,008.
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Bapiant S

1. Ha crosiHii 1711 aBTOMOO1T1B MOXKHA BMICTUTH 10 MaIuH B OAUH Psi.
B sikuiich MOMEHT BUSIBUIIUCS 3aWHSITUMHU LIICTh MICIHb. KOO € MMOBIPHICTH
TOT0, 1110 BC1 BUIbHI MicLsI OyAyTh MOPSIA?

2. B ogHOMY AIIMKY TpU OUIMX 1 I'STh YOPHHUX KYJIbOK, a B JIPYrOMY
AIIMKY I’Th OUTMX 1 TPU YOPHHUX KYyJbKU. Bu3zHauTe WMOBIPHICTH TOrO, IO
xoua 0 3 ofHOrO siuKa Oyjae BUTATHYTa Olla KyJbKa, SKIIO 3 KOXKHOTO SITUKA
BUTATHYTO IO OJHIN KYJbIIL.

3. Ha Bigpisky OA nosxunoro | uucnosoi oci OX HaBMaHHS mocTaBleHi

nBi toukn B 1 C 3 xoopaumHatamu X 1 Y BiamosigHO, npuuomy Y > X.

Busnaute WMOBIPHICTH TOTO, 110 JIOBXKMHA BiApizka BC BHUSABUTHCS MEHIIOO,
Hik /2.

4. € tpu nmaprii geraneit mo 20 mTyk B KoxkHIM. KUTbKICTh cTaHAApPTHUX
neraneu B 1-i, 2-i 1 3-i mapTisx BiAMOBIAHO cTaHOBUTH 29, 15, 10. I3 HaBMaHHs
B3jITOI MapTii JAicTanu JeTaidb, M0 BHUSABWIACA CTaHJAPTHOW. SKoi0 €
HMOBIPHICTH TOTO, 1110 JIeTajdb OyJia B3sTa 3 APYroi nmaprii?

5. 3 skow HMOBIpHIiCcTIO, kuaatoun 720 pasiB mapy rpajibHUX KyOHUKIB,
MO>KHA CIIOIBaTHCS BUTIAMIHHS 12 04oK B Mexkax Big 6 10 17 pazi?

6. IuCKpeTHY BUITaIKOBY BEJIMYUHY 3aJaHO PSAIOM PO3IMOALTY:

X X1 -1 X3 2 Busnaute X, X3 1 Py, AKIIO

P Py 0,2 0,1 03 | X <X3 i Bimomi Maremaru4He

cnogiBaniss M (X)=-0,2 1 nucnepcis D(X)=2,26. Ckunamite QyHKIIiIO
posmoniny F(X) BumamkoBoi BenuuuHM X Ta BH3HAYTE WMOBIPHICTh

HonagaHHs i€l BUMagKOBOI BEIUYMHH Yy MpoMikok [—1; 2].

7. X =2, Xo =4, 8. X=-1,X%x =2,

O, XSZ, ber XSO
F(x)=11/9-(x=2)%, 2<x<a, f(x)= ’ ’
L o a 0, x> 0.

9. BumagkoBa BenmmunHa X MIANOPSAIKOBaHA MOKA3HHUKOBOMY 3aKOHY
po3noniny 3 mapamerpoMm A =5. a) [loOynyiite kpuBy po3noainy; 0) 3HalHAITH
¢yukiio posmoainy F(X); B) Busnaure HMOBIpHICTH TOTO, IO BHUIIaIKOBA

BenmnunHa X HaOy/e 3HAYCHHS, MCHIIIOTO 3a ii MaTeMaTHIHE CIIOIiBaHHS.

10. JIuckpeTHy BHNAJIKOBY BEJIWYHHY X 3amaHo X 0,5 0,3

3aKOHOM PO3MOALTY. 3aCTOCOBYIOUM HEpiBHICTh YeOuiena P 04 06

OLIHITH IMOBIpHiCTH ToOTO, 110 | X — M (X)|<0,3.
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BapianT 6

1. Ha micThoX KapTOYKax HamucaHo micTb mudp: «1», «3», «4», «6»,
«I», «9», SJko10 € UMOBIPHICTh TOTO, II0 HABMaHHA CKJIAJ€HE 3a JOMOMOIrOI0
LUX KapTOYOK TpU3HAYHE Yucio Oyae MeHmuM, Hix 3007

2. IMOBipHICTH TOrO, 11O BUTOTOBJIEHAa Ha 1-My CTaHKy JeTalb Oyne
nepuoro copty, nopiBaioe 0,8. Y pasi BUTOTOBJIIEHHS Takoi caMoi JeTanl Ha
JIPYroMy CTaHKY Lii UMOBIpHICTh cTaHOBUTH 0,9. Ha 1-My cTaHKy BUTOTOBIEHO
IB1 JieTalli, Ha 2-My — Tpu. Bu3zHauTe HMOBIPHICTB TOTrO0, 1110 BC1 I€Tajl NEPIIOTro
COpTY.

3. CTpiuKy 3aBAOBXKM METP HAaBMAaHHS pO3pi3aJid HOXKUISAMU. BuzHaute
HMOBIPHICTB TOTO, 110 I0BXKHA 00pi3Ka OyJe He MEHII00, HiX 80 cM.

4. Y nepuomy sSuKy KyJibku 3 Homepamu Bij 1 go 10, a B npyromy — 3
HoMmepamu Bif 11 go 15. I3 apyroro siuka B nepiiuii nepexyiaiv oJaHy Kyio, a
NOTIM 3 MEPHIOro AlIMKAa BUMHSIIM HABMAaHHS KyJi0. SIKOI0 € IMOBIPHICTH TOTO,
10 KyJIbKa Ma€ mapHuil Homep?

5. IlignpuemcTBO BUMycKae BUpoOH, 3 skux 80% — HAWBHINOI SKOCTI.
SAxoro € iimoBipHIcTh cepen 100 BupoOiB BusBuTH 18 BUp0OOiB HAWBUIIOT IKOCTI?

6. Kymieno m’atp goTepeHUX O17€TiB, IMOBIPHICTh BUTpAILY JOPIBHIOE
0,04. BuznauTe 3akOH pO3MOJALTY, MaTeMaTU4YHE CIOAIBaHHS 1 JHUCHIEPCIIO
KUTBKOCTI JIOTEpEHHUX OUIeTIB, Ha AKUX BUNAAYTh BUrpaiii. CKIaaiTe GyHKIIIO
PO3IOALTY.

7. X =0, X, =5, 8. X =0, X%, =05,
0, X <3 0, X< -1,
F(x) = 241 x>3, F(X)=1b1-x2, —1<x<l,
X 0, x>1.

9. BumankoBa BenmumHa X miamopsakoBaHa 3akoHy Ilyaccona 3
MaTeMaTHuHUM  crogiBanHaM M (X)=2. TloOyayiite psg  po3moainy
BUMaaKoBOi BenmnunHuW X . BusHauTe: a) WMOBIPHICTH TOTO, IO BHUIIAJKOBA
BenmnunHa X HaOyjae 3HAYCHHS MEHIIOro, HiXK il MaTeMaTHYHE CIOJIiBaHHS,
0) UMOBIPHICTb TOTO, II0 BeTWYMHA X MPUKAME JOJIaTHOTO 3HAYCHHS.

10. BunagkoBa BenmmunHa X Ma€ CepeAHE KBAJAPATUYHE BiIXUICHHS
o =1,5. BukopuctoByroun HepiBHICTh UeOuIIeBa, OmiHITh IMOBIPHICTH TOTO, 11O

X BiIpI3HATUMETBCS BiJi CBOIO MAaTeMaTHYHOrO CIIOJIBaHHS MEHIIE, HiK Ha
I(BA.
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Bapiant 7

1. I3 konoau 3 36 rpaJbHUX KapT HaBMaHHS BUHMAarOTh JBi. Koo €
HMOBIPHICTB TOTO, 1[0 BUTATHYTUMHU KapTaMH BUSBISATHCS «TY3» 1 «IE€CITKa»?

2. Ha cknazi TeneBiziiiHOro ateinbe i3 20 MIKpOCXEM IICTh BUTOTOBJIEHI
1-m 3aBosmOM, pemTa — 1pyruM. BusHaute HMOBIPHICTh TOTO, 110 /1B HABMAHHS
B3$T1 MIKPOCXEMH BUTOTOBJICHI MEPIIUM 3aBOJIOM.

3. Bcepemuny kpyra pamiycoM R HaBMaHHS IOCTaBJI€HO TOUKY.
Busnaute HMOBIPHICTH TOTO, L0 Il TOYKA BUSIBUTHCSA BCEPEIMHI BIUCAHOTO B
KOJIO PIBHOCTOPOHHBOTO TPUKYTHHUKA.

4. YV Teneareibe € TpU KIHECKOMHU. IMOBIPHICTH TOro, IO KIHECKOMHU
BUTPUMAIOTh TapaHTIMHUN TepMIH Cityxk0u, BianoBigHo cranosuts 0,8; 0,9; 0,7.
Busnaure WMOBIpHICTh TOTO, IIO B3SITHM HAaBMaHHS KIHECKON BUTPUMAE
rapaHTIiHUN TEPMIH CITYXKOHU.

5. ImoBipHICTH IpyKapchbKoi MOMMIKM Ha cTopiHii nopiBHioe 0,0025. B
kan31 800 cTOpiHOK. SIKOIO € WMOBIPHICTH TOrO, IO 3 TMOMIJIKAMH Oyjae He
OUIBIIIE TBOX CTOPIHOK?

6. IuCKpeTHy BUITaJIKOBY BETMYUHY 3aaHO PSIOM PO3MOILTY:

X 2 3,4 4 X4 3Haiinite X4, Py, P2, fAKImIO Bimomi
P | P1| P2 |025] 03 | maremarnune cromiBamus M(X)=368 i
nucnepcis D(X)=1,2696. Cknanite dyukuiro posnoainy F(X) Bumamkosoi

BeaMYuHA X Ta BU3HAUTE WMOBIPHICTh MOMNAJaHHS ITI€T BUITAJIKOBOI BETUUYNHH

y npoMixkok (2, 4].

1. X]_:—Z, X2:1, 8 X]_:l, X2:6,
0, X< -2, 0, X <1,
F(x)=<a/x+2, -2<x<2, f(x)= 3b 1<x<8,
L X>2. g X>8

9. [TloTik 3adBOK, WIO HAAXOMATH HAa CTaHIIO OOCIyrOBYBaHHS
aBTOMOOLTIB, mamopsakoBaHui 3akoHy Ilyaccona. MaTemaTtnyHe CITOJiBaHHS
KUTBKOCTI 3asBOK 3a ToauHy nopiBHioe 30. Buznaute WMOBIpHICTH TOTO, IO 3a
XBUWIMHY HaJ(1iic HE MEHIIIE IBOX 3asBOK.

10. KinpkicTe BoaM, MOTPiOHOT HAa 00y MIAMPUEMCTBY ISl TEXHIYHHX

moTped, € BUIAJKOBOIO BEIMYMHOKO, MAaTEMaTUYHE CIOJIBAHHS SKOI1 JOPIBHIOE
3 . o .
125 m”. OmiHiTh IMOBIPHICTh TOTO, IO B HAWOMMX4y 100y BUTpaTH BOAHM Ha

MIAIPUEMCTBI Oy1yTh MeHIIUMU 3a 500 e
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BapianT 8

1. BusHaute MMOBIPHICTh TOrO, 110 HABMAaHHA B3AT€ I'ITU3HAYHE YUCIO
3aKIHYY€ThCA Ha JIB1 P13H1 LUPPHU.

2. IMOBIpHICTh MPUAKUTHUCS AJIA CaPKAHIIB rpymi ctaHOBUTH 0,6, a s
camkanuiB s6ayHi — 0,8. [locagunu s6myHI0 1 rpymy. BuzHaute MMOBIpHICTB
TOT0, 1110 IPUKUBETHCS X04a O OJMH CaJ[KAHELb.

3. V mnpaBuiIbHOMY TPHUKYTHHKY 31 CTOPOHOIO A HaBMaHHA BuUOpaHa
Touka. BuzHauTe HMOBIPHICTH TOTO, IO BIJICTaHb BiJ II€1 TOUKU 0 HAHOIMKIOT
BEPIIMHU TPUKYTHHUKA He TepeBuiye a/?2.

4. BinOyBaeTbcsi cTpiib0a MO MilIEHI OJAHUM CHapsiaioM. MimeHb

CKJIQ/Ia€ThCsl 13 TPHOX YACTHH, IJIOWA AKUX S1:Sp:S3=1:2:3. Skumo cHapsan

BJIYYUB B IEpUIy MIII€Hb, MIIEHb 3HUINYEThCS 3 HMOBipHICTIO (,7; KOO0 B
apyry — 0,6; axmio B TpeTio — 0,5. Buznaute WMOBIpHICTb 3HUILIECHHS MIIIEHI,
AKIIO B1JIOMO, 110 CHAPS] BIYYUB Y I[UIb.

5. IMOBIpHICTh MOSBH MO/ B KOKHOMY 3 OJHAKOBUX 1 HE3AJICKHHUX
BurnipoOyBanb ctaHoBuTh 0,02. Busnaute iiMoBipHicTH TOro, mo B 150
BUIIPOOYBAHHAX OIS HACTaHE 11’ SATh Pa3iB.

6. BunpoOoByr0OTh NpUCTPiM, IO CKIATAETHCI 3 TPhOX OJIOKIB, SKi

NPaLIOTh HezanexkHo. MoBipHOCTI BigMoBH OnokiB Taki: p; =0,3, po =0,5,
p3 =0,6. BuszHauTe 3aK0H po3HOily, MaTeMaTU4HE CIIONIBaHHS i JHCIIEPCIIO

KUTBKOCT1 OJIOKIB, 110 BiAMOBMIN. CKIaMiTh (PYHKIIIIO PO3MOILTY.

7. X, =7Tnl8, X, =m, 8. X =-1, X, =1,
0, X <3n/4, 0, X <0,
F(x)=<{acos2x, 3n/4<x<m, f(x)=1b-In(x+1), 0<x<2,
1, X > T. 0, X>2.
9. HaBanTa)keHHs Ha BIChb BaHTAXXHOTO aBTOMOOLII — BHIIAJKOBA

BenuurHa X , 1[0 Ma€ HOpMabHUM po3moain 3 mapamerpamu a =200 1 c=40.
Busnaure fimoBipHicTh Toro, X € (150; 280).

10. 3amaHo OOCHIJOBHICTh HE3AJIECKHUX  BUIIAJKOBUX  BEJIIMYUH

X1, X2,...,Xy,... P po3noniny BUaAKOBOT BEMMUMHUA X, MA€ TaKW BUTIISL;:

YUu 3acTtocoBHAa OO0  IMi€l

Xn —5n 0 5n : :
5 5 5| mociizioBHoCTi  Teopema YeOuiena
P | 1/(2n%) | 1-1/(n") | 1/(2n%) | (3axom Bemmkux wmcen)?
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BapianT 9

1. Kunyro nBi rpanbHi KocTi. SIkor0 € HMOBIPHICTh TOTO, IO CyMa OYOK,
SIK1 BUTAJIH, IOPIBHIOE 1" SITU?

2. I[linnpuemMcTBO B cepeaubomy nae 20% npoaykiii Buioro copty, 60%
— 1-ro copty 1 20% — 2-ro copty. Buznaure WMOBIPHICTh TOTO, 11O CEPE]l IBOX
BUIIAJIKOBO B3SITUX BUPOOIB LIBOTO MIAMPUEMCTBA HE BUSBHUTHCS BHPOOIB 2-TO
COpTY.

3. V npaBuibHOMY TPUKYTHUKY 31 CTOPOHOIO @ HaBMaHHS MOCTaBJIEHO
TOYKy. Bu3Haure WMOBIPHICTH TOrO, IO BIACTaHb BIA Li€i TOYKH MO
HaOIMKIOT CTOPOHU TPUKYTHHKA HE mepeBuinye a/4.

4. € 10 olHaKOBUX YpPH, B JIEB’SITH YpHaX IO JBI YOPHUX 1 TpU OLIUX KYJI,
a B OJHIN ypHI — YOTUpPH OUTMX 1 OAHA YOpHa KyJs. I3 oJHIET ypHUM HAaBMaHHS
JicTaly KyJto. SIkoto € IMOBIPHICTB, 1110 BOHA Oiy1a?

5. 3anik CKIaAa€eThCsl 3 YOTUPHOX MUTaHb. Ha KOXXKHE MUTaHHS HaBEACHO
TPU MOXJIMBHUX BIANOBIAL, cepell SKUX MOTPIOHO BUOpATH OIHY NPABUIIBHY.
SIkot0 € WMOBIPHICTH TOTO, IIO 32 METOJIOM MPOCTOr0 BrajyBaHHS BAACTHCS
PaBUJILHO BIJIMOBICTH OUTBINE, HIXK Ha JABA MUTaHHS?

6. JluckpeTHy BUIIAQJKOBY BEIUUMHY 33JaHO PSJIOM PO3MOJLTY:

X 0,5 1 X3 X4
P | p | 03| 04 | 01

3HaiiniTe X3, X4 1 Py

akmo X3 < X4 1 Bigomi

maremaruune crofiBanas M(X) =145 i nucnepcis D(X)=0,4725. Cknanith
¢yukiito po3noainy F(X) BumamkoBoi BenmnyuHU X Ta BU3HAYTE WMOBIPHICTH

nonagaHHs miel BumaakoBoi sennyran y mpomikok (0,5; 2].

7. X, =0, X, =1, 8. Xy =-T, X, =0,
0, x <0, 0, X<-m/2,
F(x)= 411(_XZ+4X)’ O<x<a, | f(x)=4bsin’x, —m/2<x<wl2,
1, X > a. 0, X>m/2.

9. Jlns craHgapTHOI HOPMaJIbHO PO3MOAUIEHOT BHUIMAJIKOBOI BEJIMYMHU
BU3HAYTE HMOBIPHICTS ii BiydeHHs B iHTepBan (—2;5).

10. IlIBuakicTe BiTpy 3a 100y B TEBHIA MICIIEBOCTI € BHITAJKOBOIO
BEIIMYMHOK, MaTEMaTHYHE CIOJMIBaHHA sAKoi mgopiBHIOE 6 M/c. OIHITH
IMOBIPHICTh TOTO, 10 B HAWOIMXK4y M00Yy IIBUJIKICTH BITPY B 1[I MICIIEBOCTI
Oyne He MeHIoro 3a 16 m/c.
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BapianT 10

1. Ha kaptkax HamucaHo mudpu: «1», «2», «3», «b6», «/». Sxow €
HMOBIPHICTh TOTO, IO HABMaHHS CKJIAJEHE 3a JONOMOIOK ILHX KapTOK
YOTUPU3HAYHE 4HUCIO OyJe MapHUM YHUCJIOM 1 MOYMHATHUMETHCS 3 HEMapHOI
uuppu?

2. Ha pinsami AB aiie MOTOLMKIIICTA-TOHIIMKA € TPHU TEPEIKOJIH,
HMOBIPHICTb 3yITMHKH Ha KOHIM 3 HUX AopiBHIOE 0,1. IMOBIpHICTH TOTO, LIO BiA
nyHkty B 1o kiHmeBoro nyHkty C MOTOUMKIICT TMpoine 0e3 3YINUHKH,
ctanoBuTh (,9. BusHaute IMoBipHICTH Toro, mo Ha auigHii AC He Oyxe
YKOIHO1 3yIIUHKHU.

3. HaBmanus o0paHo naBa JojatHux uyuciaa X Ta Y, sAKl He

nepeBMINyrOTh 2. BusHaute i#iMoOBipHicTH TOro, mo 4vactka Y /X Oyme He

OLIBIIOO, HIXK 2.

4. € Tpu ypHU: B 1-i1 3HaX0AUTHCS I’ ATh OUTUX KYJb 1 TPU YOPHUX, B 2-i
ypHi 10 OUIMX KyJb 1 I’SITh YOPHUX, B 3-i — MIICTh OLTUX KYJb 1 TPU YOpHHX. 3
HaBMaHHs B35ATOI YpHU BHOpaIM HaBMaHHS OAHY KyJto. Bu3HauTe WMOBIpHICTH
TOTO, 10 KYJIsSI BUSBHJIACS YOPHOIO.

5. IMOBIpHICTh TNEpeBUTPATH HAJAHOTO Kpenuty nopiBHioe 0,01 s
KOXKHOTO TiANpueMcTBa. BuzHauTe MMOBIpHICTH TOTO, 1110 3 400 MiAIPUEMCTB
nepeBuTpara Oyie He MEHII HIK Y YOTUPHOX IMiIMPUEMCTBAX.

6. 3 ypHH, IO MICTUTh YOTHPU OUTHUX 1 MIICTh YOPHUX KYJIb, HABMAHHS 1
0e3 MoBepHEHb MICTalOTh TPU KyJi. Bu3HauTe 3aKOH pO3MOIiTY, MaTeMaTHYHE
CIOJIIBaHHS 1 AUCHEPCiI0 KUIBKOCTI OUTUX Kyib y BuOipii. CKIamiTh QYHKIIIO

PO3IOALTY.
1. X1:2,5,X2:4, 8. X1:2,5;X2:47
(0, X <1, 0, X <2,
_ 2
F)=1t(x-1) 1<x<3 | f(0=1b6-5x+x*) 2<x<3
a 0, x> 3.
" X>3.

9. Jlns BUMAanKoOBOi BENIMYMHHU, PIBHOMIPHO PO3MOALICHOT Ha BIPI3KYy
[5;10], 3maiitu amcrmepcito Ta WMOBIPHICTH TOTO, IO B KOXXHOMY 3 JBOX
HE3aJIeKHUX TOCIIJOBHUX BHUIPOOYBaHh BOHA HaOyJe 3HAYCHHS 3 IHTEPBALY
(7:9).

10. Cepenns 3MiHa KypcCy akiliii OyaiBeTbHOT KOMIIaHii MPOTATOM OJHUX
OipxoBux TopriB craHoBuTh 0,2%. OmiHITF IMOBIPHICTH TOTO, IO Ha
HaWOMMKYMX TOPrax Kypc 3MIHUThCS OuIble, HiX Ha 2%.
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BapianT 11

1. /IBi 3HaiioMi1 JIOJUMHU ONHUHUIUCH B 4ep3l 13 BocbMHU 0ci0. BuzHaute
HMOBIPHICTB TOTO, 1110 MK HUMH OyZie TpU 0COOHU.

2. Hexait 20 ex3ameHariiiHuX OLIETIB MICTATH IIO JBa IHMTAHHS, IO HE
noBTOpIOIOTECA. CTyaeHT 3Hae BianoBial Tuibku Ha 30 nutanb. Busnaure
HMOBIPHICTh TOr0, IIO €K3aMeH Oyje CKIAJeHUH, SKIIO JUIsl LbOrO JOCTaTHHO
BIJIOBICTH X04a O HA OJHE MUTAaHHs OlIeTa.

3. Ha Bigpisky OA nosxuuoro | umcnosoi oci OX HaBMaHHS mOCTaBIEH]

nBi Toukn B 1 C 3 koopaunaramu X 1 Y BianoBinHo. BusHaute WMOBIpHICTH

TOTO, 10 JOBXKMHA BiApizka BC € meHmoro 3a BifactaHb Big Touku O 10
HaMOIMKYO0I 10 HET TOUKH.

4.V sumKy J€XUTh BICIM HOBUX TE€HICHUX M’SYiB 1 YOTUPHU cTapux. s
nepuioi rpu HaBMaHHs OepyTh OJWH M’ S, SIKUH TICJIS TPH TIOBEPTAIOTH B SIIIIHUK.
st npyroi rpu 6epyTh aBa M’si4i. SIKo0 € UMOBIPHICTH TOTO, 1110 B APYTii rpi
M’s141 Oy1yTh HOBUMU?

5. Ha xoxni 100 OykB TEKCTy YKpaiHCbKOIO MOBOIO B CEpPEIHBOMY
npunazgae 11 6ykB «o». SIkoro € WMOBIpHICTH TOTO, 1O B TeKCTI 13 2 000 OykB
OykBa «o» Tpanutbes Bix 200 mo 250 pasis?

6. IuCKpeTHy BUITAJIKOBY BETMUUHY 3aaHO PSIOM PO3TOILTY:

X X1 2 | -1 1 3HaiiniTe Xy, Pp, P3, AKIIO BigoMmi

P | 01 P, | P3 | 0,5 | maremaruune cnogiBanas M(X)=-0,5 i

mucniepcis D(X)=2,45. Crximagite ¢ynkiito posmoainy F(X) BumamkoBoi
BeIMYMHA X Ta 3HAWTU WMOBIPHICTH IOTAIaHHS I1i€1 BUMAAKOBOI BEIMUYUHHU Y

npomikok [-2,5,—1].

1. Xl :O, X2 :1,5, 8. Xl :0, X2 20,25,
0, X <0, 0, X <0,
F(x) = a(x2 +2%), 0<x<2, f(x)=<b(2x+1), 0<x<1/2,
1 x> 2 0, x>1/2.

9. PoGitHuk o6cmyroBye 10 BepcTaTiB, KOXKEH 3 KX MOXE BHUTH 3 JIaTy
mpoTATroM 3MiHU 3 HimMoBIpHIcTIO 0,3. BuzHauTre HMOBIPHICTH TOTO, IO 3 JIATy
BUWYTH HE OLIbINE, HIK JIBa BEPCTATH.

10. ®umis Ganky obcmyroBye B cepenabomy 100 KITi€HTIB 3a JEHB.
OuiHITh IMOBIPHICTH TOTO, 110 MEBHOTO JHA Yy (inii 6aHKy OyayTh OOCHyKeHi:
1) men sik 200 kimieHTiB; 2) HEe MeHI HiXK 150 KITi€HTIB.
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BapianT 12

1. V amuky nexaTth KapTouku 3 nudpamu: «1», «2», «3», «4», «5», «6»,
«», «8». KapTku BUlIMarOTh HABMAaHHS 1 pO3MIILYIOTh B MOPSAKY MOSIBU. SKOIO
€ WMOBIpHICTH TOro, o umudpa «1l» 3’sgBUTbCA mnepmioo, a mudppa «8»
OCTaHHBOIO?

2. YV marasuH Haaidnwio 30 TeneBi3opiB, I STh 3 HUX MalOTh MPUXOBaHI
nedexkru. HaBmaHHS BIiZOMparOTh JBa TEJNEBI3OpH ISl MEPEBIPKU. SKOIO €
WMOBIPHICTB TOTO, III0 OOM/IBA TEJIEBI30PU HE MAIOTh Je(EKTIB?

3. YcepenuHi kpyra HaBMaHHsI TIOCTaBJIEHO TOYKY. Bu3HauTe UMOBIPHICTH
TOTO, MO IIi TOYKAa BUSBUTHCS BCEPEAMHI BIHCAHOTO B KOJO TMPAaBHIBHOTO
IIECTUKYTHHKA.

4. Tpu mexkapHi MICTa BUTOTOBJISIOTH MPOAYKIIiIO, 3a0€3Meuyoyd MiCTO
XJ11000yJI0YHOIO0 MPpOoAYKIiEr B mponopiii 2:3:5. Tlepma mekapHs BUpOOJIsE
30% mnpoaykuii BHCOKOi sikocTi, apyra — 40%, tpers — 60%. 1) Busnaute
NMOBIPHICTh TOTO, IO MPUAOAHHUA XJT11000yJIOYHUI BUPIO BUSBUTHCS BHCOKOI
skocTi. 2) IlpuaOaHuii TPOAYKT BHUSBUBCA BHCOKOI sKOCTi. BusHaute
HMOBIPHICTH TOTO, 1110 1€ BUPIO BUTOTOBIICHHUM Ha APYroMy XJT1O0KOMOIHATI.

5. Jlo mara3uHy 3alnuio Tpoe MokyImiiB. BusHaure HMOBIpHICTh TOTO, 110
Xo4ya 0 OJMH 3 HUX 3IUCHUTH MOKYIIKY, SKIIO WMOBIPHICTh 3MIMCHUTH MOKYIIKY
JUTSL KOYKHOTO 3 HUX OJHAKoBa 1 gopiHtoe 0,3.

6. [linkuparoTh Tpu MOHEeTH. BU3HauTe 3aKOH PO3MOILITY, MaTeMaTUYHE

CIIOIBAHHS 1 JUCIIEPCII0 KIIBKOCTI «repOiB», 1mo Bumaiu. CKIaaiTe (yHKIIIO

PO3IOALTY.
7. % =0, X, =1/4, 8. Xy =—-m/2, X, =7n/8,
0, X<—ml/2, 0, x <0,
F(x)=<05-(sinx+1), —-m/2<x<a,| f(x)=<bcos2x, 0<x<m/4,
1, X > a. 0, X>ml/4.

9. flkor0 € WMOBIPHICTH TOTO, IO B KOXKHOMY 3 MIICTHOX HE3aJEHKHUX
BUNPOOYBaHb BUMAJAKOBA BeMWYMHA X, MO Ma€ PIBHOMIPHHHA pO3MOALT B
intepBaii [7;12], ve Buiine 3 intepsany (8;10)?

10. Enektpoctaniisi oOciayroBye wmepexy Ha 1500 emnextpomamm,
IMOBIpHICTh BMHUKAaHHS KOXXHOi 3 HHMX BBeuepi craHoBuTh 0,9. OriHiTh 3a
JOTIOMOT0I0 HepiBHOCTI YeOumieBa WMOBIPHICTh TOTO, IO KUIBKICTH JIaMIl,
YBIMKHEHUX B MEPEXY BBEYEpPl, BIAPI3ZHIETHCA Bl CBOr0 MAaTEMAaTHYHOTO
criofiBaHHs He Outbie, HK Ha 100 (32 aOCOMOTHOIO BETUYHUHOIO).
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BapianT 13

1. CnoBo witoanHa» po3pizaind Ha OyKBH 1 MepeMillainy KapTKu. SIKoro €
HMOBIPHICTh TOr0, IO BUTATHYTI YOTUPU KAPTOUKH, PO3MILLEHI B P,
YTBOPIOKOTH CJIOBO «JIaHW»?

2. Bupib nepeBipsi0Th Ha CTaHAAPTHICTh. IMOBIPHICTH TOro, IO BHPIO
crangapTHuit, nopiBHioe 0,8. Busnaure WMOBIpHICTH TOro, MO 3 JABOX
NepeBIPEHUX BUPOOIB TUIBKU OJHMH € CTaHJAPTHHUM.

3. V npsAMOKYTHHUKY 31 cTopoHamu 4 1 6 ¢cM HaBMaHHS BUOpalMd TOUKY.
Busznaure WMOBIpHICTH TOro, IO BIACTaHb BiJ Il€i TOYKU JO HAUOIUKYOL
BEPIIMHU MPSIMOKYTHUKA HE TIEPEBUIIYE 2 CM.

4. Y mara3uH HaaAXOAsATh TOAMHHUKHU 3 TPhOX 3aBOJIiB, BiMmoBigHO 50%,
30% 1 20%. B mpoaykuii 1-ro 3aBoay To4yHO HayTh 70% TOAWHHUKIB, 2-TO —
80% 1 3-ro — 90%. Skoro € WMOBIPHICTh TOTO, IO KYIJIEHUH TOJUHHUK ITUME
TOYHO?

5. ImoBipHIiCTh BiaMOBHU enemeHTa cTaHoBUTh 0,001 1 He 3aNeXUTH Bij
CTaHy IHIIUX ejeMeHTIB. BusHaute #moBipHicTh TOro, mo 3 1 000 Takux
€JIEMEHTIB BIIMOBJISITH MEHIII HIJK JIBa €JIEMEHTH.

6. luckpeTHy BUNIAJKOBY BEJIMUUHY 33/1aHO PSJIOM PO3IOILTY:

X X1 Xo | 3 4 Buainite X, Xp 1 P3, SKIIO

P 0,3 01| p3 |025| X <X 1 BIJIOMI MaTeMaTHU4YHE

cnogiBanass M (X)=2,6 1 gucnepcis
D(X)=1,315. Cknanith QyHKIIi}O PO3MOILTY F(X) BUNAAKOBOI BEJIMYMHUA X

Ta 3HAWITh IMOBIPHICTH TOMNAJAHHS Ii€] BUIAJKOBOI BEIMYHHHU Y MPOMDKOK

[2;4).

0 x<1 0, X <1,
] —_ ) b
_ f(x)=¢—, 1<x<09,
F(x)=13Inx, l<x<a, (X) x
1, X > a. 0, X>09.

9. JliameTp neraji, BATOTOBJICHOI B IEXY, € BUIAIKOBOIO BEINIHMHOIO, 11O
po3mojiIcHa 3a HOpMallbHMM 3akoHOM. /[lucmepcis ii mopisaroe 0,0001, a
MaTeMaTH4He crogiBaHHS — 4,5 MM. BusHaute Mexi, B SKMX 3 WMOBIPHICTIO
0,9545 3HaxoauTHCA iaMeTp HaBMaHHS B3STO1 JAeTall.

10. JloBkuHa naeTalli € BUIMAAKOBOIO BeanunHOI. CepelHe 3HAYECHHS
noBxkuHU aetaii — 50 cM, a gucnepcis 1miel BunaakoBoi BenmuauHu gopisHioe 0,1,
BukopucroBytoun HepiBHICT, YeOuineBa, ONIHITH IMOBIPHICTH TOTO, IO
JIOB)KMHA HaBMaHHS B3SITO1 JIETall BUIBUTHLCS B Mexkax B 49,5 1o 50,5 cm.
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BapiaunT 14

1. TutbkM OOWMH 3 TPHOX KIIOYIB MIAXOAWTH A0 JBepeil. BuzHaute
WMOBIPHICTh TOTO, LIO JOBEAETHCS MOMPOOyBaTU BCI KIIOYI JJIsi TOrO, 1100
BIIIMKHYTHU JIBEp1?

2. Y rpyni cnemiajicTiB TpPO€ €KOHOMICTIB 1 IATepo IOpUCTiB. Jis
NnepeBIpKkd  poOOTH  MIANPUEMCTBA  HABMaHHA  BiIOUPAlOTh  YOTHPHOX
cnemiamicTiB. SIKo € HMOBIPHICTH TOro, IO I TpymHa CKIAJAEThCA 3 JBOX
FOPUCTIB 1 JBOX €KOHOMICTIB?

3. HaBmanHs B35TO ABa M0AaTHI yuciaa X 1 Y, 10 He MEepeBUILYIOTH 1.

Busnaure iiMOBipHICTH TOTO, 1110 J0OYyTOK XY Oyne He MeHuuH, HixX 0,1.

4. IMOBIpHICTh OTpUMATU MPUOYTOK B TOCHOJAPCTBI B ypOXKaWHUN pIK
ctaHoBuTh 0,6, a B HeBpoxkaitHu# pik — 0,2. Y neBHIA MiclIeBOCTI WUMOBIPHICTD
BpokaiiHOTO poky naopiBHIoe 0,7. SIkol0 € HMOBIPHICTH OTpUMATH MPUOYTOK
HACTYITHOTO POKY?

5. CtaTucTuyHi JaHi cBiq4aTh mpo Te, 1mo 0,3% nacaxupiB 3ami3HIOIOTHCS
70 BiampaBiieHHs moi3ga. Busnaure iiMoBipHICTH TOTO, 1m0 3 840 macaxupis
3aII3HIATHCS IBOE.

6. IMOBIpHICTB BIy4eHHS B MillIeHb MICHIS Tepuioro nocrpiny — 0,2 , micis
npyroro — 0,3 , tperboro — 0,7. Bukonano Tpu moctpinu. BuszHauTe 3akoH
pO3MOALTy, MaTeMaTH4YHE CIOJIBaHHA 1 JUCIEPCIF0 KUIBKOCTI BIyYeHb B
MmimeHb. CkaamiTe (YHKIIIO po3noainly. BuszHaute WMOBIPHICTH TOTO, IIO
KUTBKICTh BIIy4€Hb HE MEHIIIE TPhOX.

7. X]_:O! X2:\/§, 8. X1:0,X2:2,
0, X < -1,
F(x) = a(n+2-arctg x], —1<x<1, 0, , X<-1,
2 f(x)=<{b(x+1)°, -1<x<3
1, X >1.
0, X > 3.

9. BumankoBa BenmnuumHa X TIANOPSAKOBAHA HOPMAJbHOMY 3aKOHY
po3nonuty 3 marematndHuM crofiBaHHsaM 30 1 gucnepciero 100. Buznaute
WMOBIPHICTh TOTO, IO 3HAYCHHS BHUIMAJKOBOI BEIWYMHU 3HAXOIUTHCS B
iHTepBai (10; 50).

10. 3a gac t BuxkopucToBYIOTH It poboTr 600 mpunaxis. Koxxen mpuman
Mae HagidHicTh 0,98 1 BHXOAUTH 3 Jlaay He3alekHo Bif iHmmX. OMiHITE 3a
JIOTIOMOTOI0 TeopeMu bepHymuri WMOBIPHICTH TOTO, MO YacTKa HaIIHHUX
npwiaaiB BiApizHsAeThes Big 0,98 He Ot HiX Ha 0,1 (3a abCOMIOTHOIO
BEJIMYMHOIO).
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BapianT 15

1. HaBmanHsi B3aTUN TeneOHHUN HOMEp CKIAJAEThCA 3 CeMU LUD.
SIko10 € UMOBIPHICTh TOTO, 110 B HOMY BCl Lu(pu: a) pi3Hi; 0) OIHAKOBI; B)
HenapHi? Bigomo, 110 Homep TenedoHy He MOYHMHAETHCS 3 UU(PPU KHYIbY.

2. YV mnaprii getanei 12 ctanmapTHuUX BUPOOIB 1 TpU HECTAHIAPTHHX.
[I’sTp neraneidi, BUOpaHMX HaBMaHHS, MEPEBIPAIOTH HAa BIAMNOBIIHICTD
CTaHaapTy. Bu3HauTe WMOBIPHICTh TOTO, WHIO0 Cepel] HUX HE BHUIBUTHCA
HECTaHAApTHUX.

3. Ha Bigpisky [—1;3] naBmanns BuGpano nsa umciaa X Tta Y. Skorwo €

HMOBIPHICTB TOTO, 110 CyMa LIUX YHUCEN MEHIIA 3a 3, a pI3HULIS MEHIa, HIX 27
4.V nexy npauroe JiBa CTAaHKU 3 BUTOTOBJIEHHS aeTtanei. [[poaykTuBHICTh
1-ro cranka BTpuui OUIbIIA 32 MPOJYKTUBHICTH 2-T0. IMOBIpHICTH Opaky amus 1-
ro cranka pgopiBHioe 3%, nias 2-ro — 2%. Skorw € WMOBIPHICTH TOro, IO
HaBMaHHS B35Ta J€Tallb BUSBUTHCSA OpaKoBaHOIO?
5. SIkoro € UMOBIPHICTH TOTO, IO 32 TPUPA30BOTO MIJKUIAHHS TPAIHLHOTO
KyOHMKa >KOJTHOTO pa3y He BUIAJE TPhOX OUOK?

6. IuCKpeTHy BUIIaIKOBY BETMUUHY 3aaHO PSAOM PO3IOILTY:

X -6 -4 X3 -1 3naiinite X3, Po,

P 0,1 Po 0,2 Py Pa, SKIIO0 B1IOMI

maremaruuHe croniBanHs M (X)=-2,9 i aucnepcis D(X)=2,69. Cknanith
(ynkuiro posnoainy F(X) BumagkoBoi BeawuuHu X Ta BM3HA4Te MMOBIpHICTH

HoMagaHHs i€l BUITagKOBOT BEIUYMHH Y IPOMiKOK [—4,—1).

1. X1=2, X2=8, 8. Xlz—l, X2:1,
0, X <1, 0, X <0,
F(x)={a@/x-1), 1<x<8, fFd=1.b 5o
1 X% +1
, X > 8.

9. Ha 3aBox Haxinura napTist aeraneid B kKitbkocTi 1 000 mT. IMOBipHICTH
TOTO, IO OJHA JeTallb BHIABUTHCS OpakoBaHoro, ctaHoBuTh 0,001. Skoro €
HMOBIPHICTB TOTO, IO cepeJl AeTajaek Oye M’ ITh OpaKOBaHUX ?

10. ImoBipHICTH BYAaCHOTO BHKOHAHHS PEMOHTHUX pOOIT Opuragamum Ha
OyniBauunTBi crtanoButh 0,7. 3a gomomororo Teopemu bepHym1i OIIHITH
IMOBIPHICTBH TOTO, IO YacTWHA Opurana, Mo BUKOHAMM poboTy BuacHo 3 2 000
Opuran, 3HaX0auThCs B Mexkax Big 0,66 1o 0,74.
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I. 3a KpyriuM CTOJOM JOBUIBHO CUIM JIBOE YOJIOBIKIB 1 JIBl JKIHKH.
Busznaure WMOBIpHICTH TOTO, 110 MPH LIOMY YOJOBIKM OyIAyTh uepryBaTUCA 3
KIHKAMHU.

2. IMOBIpHICTh ypakKeHHS MillIeH1 NepmuM cTpuiblieM aopiBHioe 0,8,
apyrum — 0,6. Buznaute MMOBIPHOCTI TaKMX MOJIN: a) MIILIEHb Ypa)kKeHa ABOMA
BIYYEHHSMHM; 0) MIlIEHb ypa)kK€Ha OJHUM MOCTPLIOM; B) MILLIEHb HE BPaXXEHO.

3. Ycepeauny KBajpaTa MOCTaBICHO TOYKY. BU3HauTe MMOBIPHICTH TOTO,
11O 1151 TOYKa BUSIBUTHCS BCEPEIMHI Kpyra, BIHCAHOTO B KBaJIparT.

4. 13 10 cTpunbliB I’STh BIy4Y€Hb B MillleHb 3 iMoBipHicTIO 0,8, Tpu — 3
nmoBipHicTio 0,6, 1Ba — 3 KmMoBipHicTIO 0,7. Bu3zHaute WMOBIPHICTH TOTO, IO
HaBMaHHs BUOpaHU# CTpiJiellb B MillIeHb HE BIIYYHMB.

5. ImoBipHicte mosiBu moxali A B koxkHomMy 3 100 He3zamexHUX
BurpoOyBanb nopiBHioe 0,8. BuzHaute MMOBIpPHICTH TOro, MmO KUIBKICTH M
nosB nozii A 3agosonsHsae HepisaicTs 80 <M < 90.

6. IMOBIpHICTh BIyd4eHHA M’siueM B Kop3uHy nopiBHioe 0,6. Buznaute
3aKOH PO3MOJIUTY, MaTEMaTUYHE CIIOIBaHHS 1 JIUCTIEPCit0 KUTBKOCTI IMOMNaaHb
M’siYeM B KOP3WHY MICHA ABOX KUAKIB. CKIaMiTh (GYHKIIIIO PO3MOALTY.

7. =0, %X,=0,5, 8. X =05, x, =15,
0, x <0, 0, X <1,
F(x)={-x%>+2x, 0<x<a, f(x)={b(2x-1), 1<x<2,
1, X > a. 0, X > 2.

9. BumagkoBa BenmmuymHa X PpO3NOJUIEHA 332 HOPMAlIbHMM 3aKOHOM.
MaremaTH4HE CIIOJIBaHHS 1 CepelHE KBaJpaTUYHE BIIXWJICHHS Ii€1 BEIUYUHH
BinmoBimHO mopiBHIOWOTH 0 1 2. BusHautre WMOBIPHICTH TOrO, IO BHUIAIKOBA
BennurHa X HaOy/e 3HaYCHb, 10 HaleKaTh iHTepBany (—2;3).

10. Ilpunaxg ckmagaeTbess 3 15 He3aeKHUX €IEeMEHTIB. IMOBIPHICTH
BiJIMOBHM KOXKHOTO eJeMeHTa 3a Jac t qopiBHIoe 0,05. 3a 101mOMOT o0 HEPIBHOCTI
YeOumeBa OIiHITH IMOBIPHICTH TOTO, IO a0COJNIOTHA BETUYHMHA DPI3HUII MiXK
KUIBKICTIO €JIEMEHTIB, 110 BIAMOBHWJIH, 1 CEPEIHBOIO KITBKICTIO (MaTeMaTHYHUM
CTIOJIIBAaHHSIM) BIZIMOB 3a Yac t BUSBUTHCS: ) MEHIIIO0, HIXK J1Ba; 0) HE MEHIIIOIO,
HIXK JBI.
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BapianT 17

1. 3 15 norepeitHux OLIETIB BUTPALIHUMU € YOTHPU. KOO € HMOBIPHICTh
TOTO, IO CEPEeJI MIeCTU OUIETIB, B3SITUX HABMaHHS, Oy/le 1Ba BUTPAIIHUX?

2. IMOBIpHICTb BIyYEHHS B I[UIh MICJSI KOXKHOTO TOCTpiny 1-Mm cTpinbliem
nopiHtoe 0,6, a 2-Mm ctputblieMm — 0,7. CTpiabIll BUCTPUIMIM B IIUTH TIO J{Ba pa3u.
SIko10 € UIMOBIPHICTH TOTO, 1110 1-i CTpuIelb BAYyYUTh B ULIb TUIBKH OJIMH pa3, a
2-11 o0uaBa pa3u MPOMAXHEThCA?

3. ¥V npaBuIbHOMY HIECTMKYTHHMKY 31 CTOPOHOIO @ HaBMaHHS BUOpaHO
TOuKy. Bu3Haure WMOBIPHICTH TOTO, IO BIACTaHb BIJ LI€l TOYKU [0
HaMOIMKY0T BEPLUIMHY [IECTUKYTHHKA He repesuinye a/ 2.

4. Ha excnepTtu3y HaAIMIUIA TPOEKTH BiJ TPbOX HAYKOBO-IOCITIIHHUX
IHCTUTYTIB. IMOBIPHICTP TOro, IO MPOEKT MEPHIOro I1HCTUTYTY MdICTaHe
NMO3UTUBHY OIIHKY gnopiBHioe 0,8, npyroro — 0,6, Tperboro — 0,9. Jlusa
€KCIepTU3M BUOpadyM HaBMaHHS TIIbKM OJIMH MPOEKT. BiH 1icTaB MO3UTHBHY
OIHKY. SIKOI0 € UMOBIPHICTH TOTO, IO I1¢ OYB MPOEKT MEPIIOTO IHCTUTYTY?

5. IMOBIpHICTH OJy’)KaHHSI XBOPOI'O B pe3yibTaTi 3aCTOCYBAaHHS HOBOTO
criocoOy mikyBanHs nopiBHioe 0,8. Busnaute imMoBipHicTh Toro, mo 3i 100
XBOpHX OyKae 75 0ci6?

6. JluckpeTHy BUIIQJKOBY BEIUUMHY 33JaHO PSJIOM PO3MOJLTY:

X | X [-3] -2 Xy 3HaiiTh X1, X4 1 Pg, AKmWO X3 < X4 1

P | 02| P3| 04 | 015 | Binomi MaTeMaTUYHE CHOIBaHHSA
M(X)=-2,2 i pgucmepcin D(X)=2,36.

Cxnanite ¢yHkiito posnoainy F(X) BumagkoBoi BenuumHH X Ta BU3HAYTE

HMOBIpHICTh IOMAgaHH I[i€] BUITaKOBOT BeIMUUHH Yy Tpomikok (—3;1,5].

7. % =15, X, =3, 8. X, =5n/6, X, =m,
0, X <1, 0, X < 3r/4,
F(X) = 1/8-(X—1)3, l1<x<a, f(x)=<bsin2x, 3n/4<x<m,
0, X > .
1, X > a.

9. V BupoOHUNTBI OymiBeNbHOI IETJIM WMOBIPHICTH TOSIBU OJTHOTO
HectangaptHoro BupoOy craHoBuTh 0,01. SIkoro € HMOBIpHICTH TOTO, IO B
naptii 31 100 niernuH AB1 OyIyTh HECTAHAAPTHUMU ?

10. OmiHiTh IMOBIPHICTH TOTO, IO BIIXWJICHHS JOBUIBHOI BHIAIKOBOT
BEJIMYMHU BiJl 11 MAaTEMAaTHIHOTO CIIOIBaHHs OyJie HEe OUIBIIIMM 3a JBa CEPEAHIX
KBaJpaTUYHUX BIAXUICHHS (32 a0COTIOTHOIO BEIUYHHOIO).
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BapianT 18

1. B smuky nexatb KapTouku 3 mudpamu: «1», «2», «3», «d», «5», «o»,
«T», «8», «9», aKi BUUMAIOTh HABMAHHS 1 PO3MIIIYIOTh B IOPSIAKY MOSIBU. KOO
€ UMOBIpHICTh TOro, 1mo uuppu «1l», «2», «3» BUABIATHCS NOPAI B TaKid
MOCJIIIOBHOCTI, HE3aJIEKHO B1Jl MICLA iX pPO3MIILIECHHS ?

2. Ilpubop MICTUTH J1Ba €JIEMEHTH, M0 MPALIOITh HE3AJIEKHO.
IMOBIpHICTH BIIMOB IIUX €JIeMEHTIB BianoBiaHo aopiBHioe 0,1 1 0,2. Busznaure
WMOBIPHICTh BIIMOBH MpHUIATY, SKIIO JJIs IOTO JOCTaTHHO, 100 BiAMOBHUB
xo4a O OJIMH CIEMEHT?

3. JoBuibHO obuparoThes uncna X ta Y B mpoMikky Bin 0 go 10. Skoro €

HMOBIpHICTB TOTO, 10 Y > X2 [2-17

4. Jlo TOProBOoro MiANPUEMCTBA HAJIXOMIATHh OJHOTHITHI BUPOOH 3 TPHOX
¢dipm-BupoOHuKiB: 30% — 3 nepwmoi, 50% — 3 apyroi, 20% — 3 TpeTboi. Cepen
Bupo6iB mepmoi dipmu 80%, npyroi — 90%, tperboi 70% mepriocopTHUX
BUPOOIB.

a) Kymneno onun Bupi6. BuszHaute MMOBIPHICTH TOTO, 110 BIiH MEPIIOCOPTHUI.
0) Kyruienuit BupiO BHUSBUBCS HE MEPIIOCOPTHUM. BU3HauTe WMOBIPHICTh TOTO,
110 BiH BUTOTOBJICHUH TPETHOIO (pipMOI0.

5. Illo #iMoBipHiIIe: BUNAAE TPU Pa3H «repO» MICIsI YOTUPHOX MiJKUAaHb
MOHETH M BHUIIAJIC IT’SITh Pa3iB «repO» IMiciisi BOCKMU MiIKUIaHb MOHETH ?

6. Ha muisxy pyxy aBTOMOOLIS YOTHPH CBITIO(OPH, KOXKEH 3 SKHUX
no3BoJiie abo 3a00opoHse pyx 3 KmMoBipHicTiO 0,6. 3HAWAITH 3aKOH PO3MOJLTY,
MaTeMaTHYHE CTOJIBAaHHS 1 IUCTEPCII0 KUIBKOCTI CBITIO(MOPIB, SIKi aBTOMOO1Ib
MUHYB JI0 TepIIoi 3yMUHKA. Bu3HauTe WMOBIPHICTH TOTO, IO KLIBKICTH
cBITII0OPIB, K1 aBTOMOOLIL ITPOiXaB 0e3 3ynmuHKH, Oy/ie He MEHIIIO0, HIXK JIBa.

7. X, =0, X, =2, 8. =2, X, =4,
0, X <0, 0, Xx<-1
F(x)={ax?, 0<x<3, f(x)= 1  _1<x<3
b+2
L X>3. 0 X > 3.

9. Ha Bigpisky [2;10] HaBMaHHsS BKa3yiOTh TOYKY. SIKOO € HMOBIpHICTH
TOTO, IIIO 1151 TOYKA BUSIBUTKLCS B MPaBiid MMOJIOBHUHI Bipi3ka?

10. IMocminoBuo 3’eqnano 100 pesuctopiB, KOKHUHK 3 sKuX Mae omip 20
OM 3 cepenHiM KBagpaTHIHUM BigxmwieHHIM +3 Owm. OMiHITE IMOBIPHICTH
TOTO0, IO 3araJbHUN OIIP TaKOi CXeMHU MICTUTUMEThCS B Mexkax Bim 1 950 mo

2 050 Om.
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1. V xosBepri 3HaxoauThcsi 10 QorokapTok, cepen SKUX OAHA
po3lIyKyeTbess. I3 kOHBEpTa HaBMaHHSA JICTaluM TpU KapTKu. Skoro €
HMOBIPHICTb TOTO, 1110 CEPEJl HUX BUSABUTHCS MOTPiOHA?

2. IMOBIpHICTH BJIy4Y€HHA B IUIb MepIUM cTpuiblieM pgopiBHioe 0,6,
apyrum — 0,5, a TpetiMm — 0,7. CTpuIbLl BAUKOHAIH IO OJHOMY MOCTpPily. Koo €
HMOBIpHICTH X04a O OJHOTO BIYyYEHHS B L1JIb?

3. HaBMaHHs oOpaHO 1Ba HeBII €MHI uucia X 1 Y, 10 3a40BOJIBHAIOTH

ymoBi X+ Y <1. fIkoro € WMOBIpHICTH TOro, IO CyMa KBajpaTiB X2 + y2 HE
Ourbmra, HiX 0,257

4. TloBimoMJIeHHST MOXKHa TepenaTH JUCTOM, TenedoHoM 1 (akcoMm 3
OJIHAKOBOIO WMOBIPHICTIO. IMOBIpHICTh TOTO, IO TOBIAOMJIEHHS i€ 0
aJpecaTa KOXXHUM 3 Ha3BaHHMX CIIOCOOIB CTAaHOBUTH BiAMOBIAHO piBHI 0,7; 0,6 1
0,9. a) fkoro € WMOBIpHICTH OTpuMaHHs ToBigoMiIeHHsA? 0) IloBimomieHHs
ajgpecaToM oOTpuMaHe. Bu3HauTe WMOBIPHICTH TOTO, IO BOHO TEPEaaHO IO
dakcy.

5. IMoBIpHICTH TTPOOOIO KOHAEHCATOpa IiJ 4Yac BUIPOOYBaHb JOPIBHIOE
0,01. Sxoro € ¥#HMOBIpHICTH TOTO, MmO 3-oMbk 100 KoHAEHCATOPIB HE
BUTPHUMAIOTh BUITPOOYBaHHS OUTBIN HIXK JBA?

6. IucKkpeTHy BUITAIKOBY BEJIMYUHY 3aJ]aHO PSAIOM PO3MOILUTY:

X105 1|2]x Saiinite X3, Pp. P4, AKWO BinOM

matematruHe criogiBanas M (X)=0,85 i qucnepcis

P P 03]02] Pa| pxy=17025. Cinanits dyncuio  posnopity

F(X) BumagkoBoi BeauuuHH X Ta BH3HAYTE WMOBIPHICTH MOMAMAHHS i€l

BUIIAJKOBOI BEJIMYHNHHU Y IPOMIXKOK [2,4).

7. Xp=95, X2 =10, 8. X1=1, Xxp=2,
0, X <5, 0, X <1,
F(x)=4(1/5)-(x—5), 5<x<a, f(x)=4b/x, 1<x<e?
1, X>a. 0, X > e,

9. Cepenniit yac 6e3BiAMOBHOI podoTH npuiaxy — 80 roa. Beaxkarouw, mo
gac 0e3BiAMOBHOI pPOOOTH MpWIaNy Ma€ TMOKa3HUKOBUM 3aKOH PO3MOLTY,
BHU3HAUTE: a) MIUIBHICTh Ta (YHKIIIO PO3MOALTY; 0) WMOBIPHICTH TOTO, IO
npotsaroM 100 rox npuiax He BUiiAE 3 J1aay.

10. 3ampaBnenus umitaka notpedye 4,7/+05 T mnampHOrO. OIIHITH
IMOBIPHICTh TOTO, 110 JJs 3anpaBiieHHs 30 jiTakiB 3HagoOUThCA Big 136 10
146 T manpHOTO.
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I. I’aTM3Ha4YHE YHUCIO YTBOPEHE 3a JOMOMOIOK MEPECTAHOBKH IISITH
uudp «d», «d», «4d», «3», «3». BuzHaute WMOBIPHICTh TOTO, IO BCl KTPIAKU»
CTOSITH TIOPSIZ, 32 YMOBH, 1[0 OTPUMaHE YUCIIO — MapHe.

2. BinOyBaeTbcs cTpuibba Mo MilleHI TpbOMa cHapsigamMu. IMOBIPHICTH
BIYYEHHS TICAS NEpIIoOro mnocTpialy craHoBuTh 0,8, a micias KOXHOTO
HACTYITHOTO 3MEHIIYEThCS B JIBa pa3W TMOPIBHAHO 3 momepeAHiM. BusHaurte
HMOBIPHICTB TOTO, 110 Oy/€ TUIBKH OJUH IPOMaX.

3. Y pIBHOCTOPOHHIA TPUKYTHUK 31 CTOPOHOIO @& BIIKMCaHE KOJIO.
HaBMmaHHs mocTaBieHO TOYKY. Bu3HauTe HMOBIpHICTH BIy4YeHHS B YacTHHY
TPUKYTHUKA, [0 HE HAJIC)KHUTDH KOIY.

4. IMOBIPHICTb BIYYEHHS MICJIS KOXKHOTO MOCTPUITY AJIS TPbOX CTPUIbLIB
craHoBuTh BimmosigHo 1/3, 3/4, 2/3. SIkoi0 € HMOBIPHICTh, 10 HABMAaHHS
BUOpaHMI CTPLICIb OJIUH pa3 BUCTPUIUB 1 IPOMaxHYyBCs ?

5. BusHaure iMOBIpHICTH TOTO, O cepen 100 BUMAAKOBUX TEPEXOKHUX
BUSBUTHCS 40 KIHOK (MPUITYCKAETHCSA, 110 YUCEIBHICTh >KIHOK 1 YOJOBIKIB B
MICTi OJTHAKOBA).

6. PoOiTHHK 0OCIyroBy€e TpH BepcTaTH. IMOBIPHICTH TOTO, IO MPOTATOM
TOJIMHYM TIEPIIUA CTaHOK He TMoTpeOyBatmMme peryiatoBaHHs, aopiBHioe 0,85 |
apyruit — 0,6, Tperiii — 0,4. BusHaure 3akOoH pO3MOALTY, MaTeMaTUYHE
CIIOIIBaHHS 1 IUCTIEPCit0 KUTBKOCTI CTAHKIB, IO HE MOTPEOYIOTh PETyITIOBAHHS.
Cxknaaite (YHKIIIIO pO3MIOILTY.

7. X =0, X, =-/3, 8. X, =-3, X, =—1,
0, X <1, 0, X <-4,

F(x)=1{a- g—arcsin)z(, 1<x<2, | f(X)=4b, —-4<x<-2,
1, X > 2. O, X > 2.

9. BunaakoBa BenmuunHa X Ma€ HOPMAJIBHHH PO3IOALT 3 MaTeMaTHIHUM
cnoniBaHHsAM @ = 25. IMoBipHicTh onaganass X B iHTepBaiu (10; 15) ctanoBUTH
0,09. Buznaute iimoBipHicTh omananas X B iHTepBan (35; 40).

10. IMOBIpHICTH BYACHO CKJIACTH CTYACHTOM BCi ek3ameHu aopiBHioe 0,7.
3a momomororw HepiBHOCTI UeOuieBa OIiHITH IMOBIPHICTH TOTO, IO YacTKa 3
2 000 crynmeHTiB, fKi CKJIaJId BCI €K3aMCHHM BYACHO, 3HAXOJHUTHCS B MEXaxX BiJl
0,66 1o 0,74.
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1. I3 xonmogu 3 36 kapT HaBMAaHHSA BUTATYIOTb YOTHPHU KapTu. SIKoro €
HMOBIPHICTb TOT0, 1110 BC1 BOHU Pi3HOT MacTi?

2. IMOBIpHICTh Bpa)X€HHS I MICJSI OJAHOTO MOCTPUTY 1-ro CTpLIbLS
nopiBHtoe 0,6, a mus 2-ro — 0,8. Ilepmwmit crpuiens 3poOUB TpU MOCTPUIH, a
Opyruii — aBa mocTpiid. BusHaute WMOBIPHICTH TOro, IO LUIb HE Oyxe
BpakeHa.

3. B pom6 3i cTopoHOI @ i KyToM Iipu BepiuHi ocHoBM 60° Bnmcane
kosio. HaBMaHHs mocraBiieHO TOUKy. Bu3HauTe WMOBIPHICTH MOMAAaHHS TOYKU
B KOJIO.

4. Tpu aBTOMATH WTAMOYIOTh OJHAKOBI J€Tajl, SKI HaAXOIATh Ha
cnulbHUI KoHBeep. IIpoAyKTHBHICTH aBTOMATIB CHIBBIAHOCUTbCA sK 2:3:5.
VIMOBIpHOCTi BMTOTOBJIGHHS OpaKOBAaHOT jeTali aBTOMATAMH JOPIBHIOE
Bianosinuo 0,05; 0,1; 0,2. Busnaute WMOBIPHICTh TOTO, III0 HABMAaHHS B3ATa 3
KOHBEEpA JIeTajlb BUSIBUTHCS HE OPAKOBAHOIO.

5. ImoBipHicTh BUTrpally 1Mo ogHoMy Outery notepei nqopisHioe 0,1. koo
€ UIMOBIPHICTH TOTO, 1110 3 IECTH OUIETIB BUrpae xo4ya 6 ouH?

6. JluckpeTHy BUIIQJKOBY BEITUUMHY 33JaHO PSJIOM PO3MOJLTY:

X 2 Xo 3,5 X4 3uainite Xy, X4 1 Pg, SAKIIO

P 0,3 0,1 P3 | 0,25 | Xo <X4 1 BIIOME MaTeMaTU4HE

cnoaiBanass M (X) =33 i mucnepcis
D(X)=1335. Cknaxite ¢pyskmiro posmoxiny F(X) BumaakoBoi BemmyuHH X

Ta BU3HAYTE MOBIPHICTh TOMaJaHHS I[i€i BUIAJKOBOI BEJIMYUHH Y IPOMIDKOK

[3;4].

7. Xy =—7l4, X, =1/3, 8. X =1, X, =3,
0, X <0, 0, X <0,
F(x)=40,5-(1-cosx), O0<x<a, f(x)= b-(3x—x3), O0<x<2,
1, X > a. 0, X> 2.

9. HopmasibHO po3mojiieHa BHIMAJKOBa BEJIMYMHA Ma€ TaKy (QYHKIIIIO
posmoainy: F(X)=05+0,5-®(x—1). 3 sxoro intepBany — (2; 3) um (3; 5) —
BOHA HaOy/ie 3HaUEHHS 3 OUTBIIIO0 HMOBIPHICTIO?

10. Ckinbku Tpeba BHKOHATH HE3AJICKHHX PIBHOTOYHUX BHUMIPIOBaHb
JaHO1 BENMYMHH, MO0 3 #WMOBIpHICTIO, He MeHmor 3a 0,9, rapaHtyBarm
BIIXWJICHHS CEPEIHBOTO apU(PMETUYHOTO IMX BHUMIPIOBAHb Bil ICTUHHOTO
3HAQYEHHS BEJIMYMHU, HE OUIbII HIXK HAa OJAMHUIIO (32 aOCOJIOTHOIO BEJIMYUHOIO),
SKIIO CepeaHE KBAIpaTHYHE BIIXWICHHS KOKHOTO 3 BUMIPIOBaHb HE TICPEBHIILYE
4OTUPHOX?
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1. Y rpymi 12 cryaeHTiB. I3 HUX Ha «BIIMIHHO» BCTUTAIOTh 3 MaTeMaTUKU
YEeTBEpO CTYAEHTIB, Ha OLIHKY «J00pe» — TPO€ CTYACHTIB, «3aJOBUIBHO» —
n’saTepo cryaeHtiB. HaBMaHHA BHOMpAIOTh YOTUPBOX CTYIEHTIB. KOO €
HWMOBIPHICTB TOTO, IO CEPEl HUX JBOE «BIIMIHHUKIBY» 1 ABOE «XOPOIIUCTIBY.

2. IMOBIpHICTh BIYyY€HHS B LUIb MICIS 3ajlMy 3 ABOX rapMaT CTAHOBUTH
0,88. Busnaure WMOBIPHICTh ypa)K€HHS LIl MICAS OAHOTO MOCTPLIY APYIOIO
rapMarolo, sIKILIO AJIA MepuIoi rapMaTH 1 IMOBIpHICTH 1opiBHIOE 0,8.

3. YV npsAMOKyTHUKY 3i cTopoHamMu 4 i 8 ¢cM HaBMaHHS BHOpPAaHO TOYKY.
O1iHITh IMOBIPHICTB TOTO, 1110 BIICTaHb BiJ II€1 TOYKU 10 HAMOIMIKYIOT CTOPOHH
NPSIMOKYTHHKA € HE MEHIIIOH 3a 1 cM.

4. Ha ¢aOpuii nepma mamuHa BupoOisie 25% Bcix BUpoOOiB, Apyra —
35%, tpets — 40%. B nux BupoOGax Opak cTaHOBUTH BIAMOBITHO 5%, 4% 12 %.
Skor € WMOBIPHICTH TOTO, IIO: a) HaBMaHHs BHOpaHWi BHUpPIO OpakoBaHMIi?
0) B3siTUI OpakoBaHUil BUPIO BUTOTOBJICHO HA APYTiil MalInH1?

5. Bigomo, 1o B cepeaaboMy 5% CTYACHTIB HOCAThH OKYJsSIpH. SIKOIO €
HMOBIpHICTH TOTO, 110 3 200 CTYJIEHTIB, SKi CUIATHh B ayJAUTOPIi, HE MEHIIIE HIXK
I’ ATEPO HOCSITh OKYJApU?

6. CTpulenb BUKOHY€E TI0 MIIIEHI TPU MOCTPLUTH. IMOBIPHICTh BIyYCHHS B
MIIIEHb MIC/IS KOXKHOTO moctpity mopiBHioe 0,4. BusHauTe 3akoH pO3MOILTY,
MaTeMaTHYHE CIIOJ[IBaHHS 1 JUCIIEPCII0 KUIBKOCTI BIy4YeHb B MilleHb. CKIIAIITh

GYHKITIIO PO3MOALTY.

1. X1:7'C/6,X2:37'C/4, 8. X]_:TC/6,X2:TE/2,
0, X<ml2, 0, X <0,
F(x)=<acosx, mn/2<x<m, f(x)=1bsin3x, 0<x<m/3,
1’ X>TC. 0, X>TC/3.

9. BunaakoBa BenuumHa X PO3MOJUICHA 32 HOPMAJIBHUM 3aKOHOM 3
HYJIbOBUM MAaTeMaTUYHUM  CIIOJ[IBAaHHSAM. IMOBIpHICT, TIOHAfaHHA  IIi€l
BHITaJIKOBOI BEIMYMHU Ha Binpizok [-1; 1] mopiBHioe 0,5. 3HaiaiTh IIUIBHICTE Ta
(GYHKITiI0 PO3IMOALTY BUTIAIKOBOI BETUIMHU X .

10. I3 maprii 31 100 AmUKIB METIM B3SIU O OJHINA IETJIMHI 3 KOXHOTO
AMMAKA 1 BUMIPSUTH 1X JA0BXuUHU. OIiHITH IMOBIPHICTH TOTO, IO OOYHMCIICHA 3a
JaHAMHM BHUOIPKH CEpeIHS JOBXKHHA IIETJIM BIAPI3HIETHCA BiAg CepeaHBbOT
JIOBXKUHM IIETJIM B yCiil mapTii He Oureiie, HOK Ha 0,3 MM, AKIIO BIIOMO, IO
cepeaHE KBaIpaTUYHE BIIXUIICHHS BUMIPIOBaHHS He nepeBuniye 0,8 M.
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1. ABToOycC, B sIKOMY ine I’ SITEpO MacCaXupiB, MOBUHEH 3POOUTH BiCIM
3ynuHOK. BHu3HauTe WMOBIPHICTH TOTO, IO BCl MacaXMpU BUUIYTh Ha PIZHUX
3yNUHKAX.

2. JlocTaTHROIO YMOBOIO CKJIQJJaHHSI KOJIOKBIYMY € BIJIOBiJIb Xoua O Ha
0Jl€ 3 IBOX MUTaHb, 3alPONIOHOBAHUX BUKIaAauyeM. CTyJEHT HE 3HA€ BIMOBIAEH
Ha BICIM mHTaHb 13 TUX 40, sfKi MOXYyTb OyTH 3amponoHoBaHi. SKoi0 €
HMOBIPHICTb CKJIACTH KOJIOKBI1yM?

3. CtpmxeHb A0BXKHHOIO | po3namany B HaBMaHHs BUOpaHil TOYIlI Ha JIBi
JacTUHU. SIKOI0 € WMOBIPHICTH TOrO, IO JOBKMHA MEHIIOI YacTHHU HE
nepesuirye /3.

4. Ha 3aBoji, ¢ BUTOTOBJSIIOTH 00NTH, mepiina mamiuHa Bupoossie 20%,
apyra — 30%, tperss — 50% Bcix BupoOiB. B ix mponykuii Opak CTaHOBHTH
BiznoBiiHO 3%, 4% 1 2%. SIkor0 € IMOBIPHICTH TOTO, 110 BUIIAKOBO BUOpaHUM
6ont Mae nedexrt?

5. I'panpuuit kyouk migkugaots 320 pasiB. koo € HMOBIPHICTH TOTO,
o nmudpa «5» Ipu HHOMY Bumiazae He MeHII Hik 70 1 He OutbIe 3a 80 pa3iB?

6. IuCKpeTHY BUITaIKOBY BEJIMYUHY 3aJaHO PSAIOM PO3IMOALTY:

X 0,1 1 2

3uaiinite Py, Pp, P3, KMo Bigomi
P Py P2 P3 | maremarmune cnomisamms M (X)=123 i
mucniepeis D(X)=0,6901. Cxianite (yHKIIO PO3MOILTY F(X) BUITAJKOBOT

BeaMYMHA X Ta BU3HAUTE WMOBIPHICTB IOMAIaHHS 1€ BUITAJIKOBOI BETUUYNHH
y nmpomizkok (0,1].

7. X =6, %X =7, 8. X =0, X% =2,

0, X <4, 0, X <0,
F(x)={0,25-(x-4), 4<x<a, f(x)=4b/x, 0<x<4,

1, X > a. 0, X >4,

9. HenepepBHy BUNAAKOBY BEIWYWHY PO3MOJIJIEHO 32 MOKA3HUKOBUM
posmoaiiom 3 mapamerpom A =0,4. Bu3HauTe WMOBIPHICTH TOMAaJaHHS i€l
BHITQIKOBO1 BenunHU B iHTepBai (0; 2).

10. Ckutbku TOTPIOHO BUKOHATH BUMIpIOBaHb, MO0 3 WMOBIPHICTIO, HE
meHmor 3a 0,9973, crBepaKyBaTtH, IO MOXHOKa cepeaHboi apuMeTUIHOI
pe3yibTaTiB UUX BHUMIpIOBaHb He mepeBuliuTh 0,01, SKIIO BUMIPIOBAHHS
XapaKTEPU3YETHCS CEPEAHIM KBAAPATUYHUM BiIXUIEHHSIM piBHUM 0,037
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1. ¥V smuky 3HaX0oAsSThCA KapTOUKH 3 mudppaMu: «1», «2», «3», «4», «5»,
«6», «7», «8», «9», sKi BUIMAIOTh HABMAaHHA 1 PO3MILIYIOTh B MOPSIKY IMOSIBHU.
SIko10 € HIMOBIPHICTB TOTO, 11O Nepill Tpu uudpu Oy1yTh HENAPHUMMU ?

2. CTyaeHT MOXKe CKJIACTH 3aJliK 3 aHIJI1HChKOT MOBHU 3 iMOBIipHIicTIO 0,7, a
3 MaTeMaTUKU — 3 UMOBIpHICTIO P . BuzHauutu P, K110 WMOBIPHICTH TOTO, IO
CTYJICHT CKJIaJle 3aJliK Xo4ya O 3 OJHOTO 3 Ha3BaHUX MpeaMeTiB, qopiBHIoe 0,85.

3. SIkor0 € IMOBIPHICTH TOTO, IO CyMa TPbOX HAaBMAaHHSI B3SITHX BIJIPI3KIB,
JIOBXKHHA KOKHOTO 3 IKMX He Ginbma 3a |, 6yne ne 6inbmoro 3a | .

4. YV uexy npamtoe 15 cTaHkiB, 13 HUX BICIM CTaHKIB Mapku A, 4OTHpHU
mapku B 1 Tpu — mapku C. IMOBIpHICTb TOTO, IO JI€Tajlb BUSBUTHCS SKICHOIO,
JUIS IMX CTaHKIB cTaHOBUTH BiamosigHo 0,8; 0,9 1 0,7. SIkmit BIICOTOK SKICHUX
JeTaliell BUTOTOBIIAE 11eX?

5. YV mepuni kmacu noBuHHI Oyt mnpuiiHari 200 pgiteit. Busznauutu
HMOBIPHICTBH TOTO, IO cepea HuX BUABUTHCSA 100 MiBUATOK, SKIIO WMOBIPHICTH
Hapo KeHHs AiBunHku — 0,485.

6. 3 ypHH, 10 MICTUTh YOTUPHU KAPTKH 3 HOMEpaMu «1», «2», «3», «4»
HaBMaHHS JICTalOTh 1B KapTKH. BH3HAUTEe 3aKOH pPO3MOALTY, MaTeMaTHYHE
CIIO/IIBAHHSI 1 JUCIIEPCII0 CYMU HOMEPiB BUUHATHX KapToK. CKIaaiTh (YHKIIIIO

PO3IOALTY.
7. % =15, X, =3, 8. =0, X, =7/6,
0, X <1, 0, X< —m/2,
F(x)=4(x-a)?, 1<x<2, | f(x)=1bcos’x, —m/2<x<mn/2,
1, X> 2. 0, X>m/2.

9. BumankoBa BennurHa X Ma€ HOPMAJIbHHI PO3MOILT 3 MapaMeTpamu
a 1 o. Bu3Haute WMOBIpHICTH TONAJaHHS BHUIIAJKOBOI BEJIMYMHU B 1HTEPBAJ
(a—35-0;4a).

10. I'nmubuHa MOpsI BUMIPIOETHCS TPHIIAJIOM, IO HE MA€ CHCTEMaTUIHOI
noxuOku. CepeHe KBaApaTUIHE BIAXUIICHHS BUMIPIOBaHb He mepesuinye 10 m.
Ckinbkn Tpeba BUKOHATH HE3AJC)KHHX BUMIPIOBaHb, 100 3 IMOBIPHICTIO, HE
MeHmor 3a 0,9, MoxHa OyJlo CTBEp/KYBAaTH, IO CepeaHE apudMETHIHE X
BUMIPIOBaHb BIAPI3HAETHCA Bil A (TMIMOMHU MOPS) 32 MOJIyJIEM MEHIIE, HIX Ha
o m?
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1. IlinkuaaroTh Bl rpasibHI KOCT1. BU3HauTe HMOBIPHICTH TOTO, IO CyMa
KUIBKOCT1 OYOK HE MEPEBUILYE I SIThOX.

2.V cepeaHbOMy CIMOM TJIsilayaM 13 JiecaTu Nojo0aeTbes rpa akropa A,
a BOCBMU IJIsifa4yaM 13 JABAJALSTH HE MOoA0OaeThCs rpa akropa B. YV naBMaHHS
BUOpaHOro risaada 3amuTanud npo rpy aktopisB A 1 B. fkoio € HMOBIpHICTH
TOTO, 1[0 HOMY TTO100a€Thesl Tpa Xoua O OAHOTO 3 HUX?

3. VYcepeauHy mNpaBWIBHOTO TPUKYTHUKA HABMAHHS KHHYTO TOYKY.
Busznaure MWMOBIpHICTH TOro, HIO IS TOYKA BHUSBUTHCS BCEPENMHI Kpyra,
BIIMCAHOTO B LIeH TPUKYTHHK.

4. JliyunbHUK peecTpye yacTUHKU TphoX TUMiB: A, B 1 C. IMoBipHICTB
nosieu ux vactuHok: P(A)=0,2, P(B)=0,5, P(C)=0,3. YacTHHKH KOXXHOTO
3 IUX TUIIB JIYWIbHUK BusaBiase 3 moBipHicTio 0,8, 0,2 1 0,4 BignmoBigHO.

JliynIbHUK BIAMITUB YacTUHKY. Bu3HauTe WMOBIpHICTH TOTO, 0 IIe Oyna
yacTuHKa Tuny B.

5. V nortepei BUrpae B cepeaHbOMY KOXHHU I’ATUi OuteT. kot €
HMOBIPHICTB, 110 3 YOTUPHOX KYIUICHUX OUIETIB BUrpae xoya 6 ouH?

6. IuCKpeTHY BUITaIKOBY BEJIMYUHY 3aJaHO PSAIOM PO3IMOALTY:

X | X | Xo | 0] 2

Buannmite Xy, Xp 1 pPg, sSKkmwo Xg <Xp i

P| P1 0410103/ ginomi maremarnune criozisanus M(X)=-0,3 i

mucrtiepcis D(X)=2,76. Cknanite (QYHKIIO pO3MOALTY F(X) BHUIIAKOBOT
BeaMYuHA X Ta BU3HAUTE WMOBIPHICTB IOMNAIaHHS 1€ BUITAJIKOBOI BETUUYNHH

B IPOMDKOK [—2; 2,5).

7. X =1, xo =15, 8. X;=0, X, =7n/6,
0, x <1, 0, x <0,
F(x)=405-(x*-x), 1<x<a, f(x)=4bsinx, 0<x<n/3
1, X > a. 0, x> /3.

9. BunaakoBa Benm4ymHa X PO3MOJUICHA 32 HOPMAaJbHUM 3aKOHOM 3
napametpamu a =4, o=1. BusHaute WMOBIpPHICTH TMOIMAJaHHA BHITAJIKOBOI
BenmnunHu X B iHTEpBan (6; 8).

10. ImMOBipHICTh MOSBH TOJIi B OKpeMOMY BHUMpoOyBaHHiI ctaHOBUTH 0,8.
OriniTh iMOBIpHICTH TOTO, 1110 B 1 000 HE3aIe)KHUX MOBTOPHUX BUMIPOOYBAHHIX
BIIXWJICHHS BIJHOCHOI YaCTOTH TOSBM TOAIi BIJ IMOBIPHOCTI B OKpPEMOMY
BUTNIpoOyBaHHi 3a MoysieM Oyne menmuM, Hix 0,05.
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1. Ha m’sti xapTroukax HamucaHo 1o ofHid mudpi: «1», «2», «3», «4»,
«5». JIOBUIbHO BUWMAIOTh TPU 3 HUX 1 KJIAAyTh Ha CTLI MOCHIOBHO. SKOIO €
HMOBIPHICTB TOTO, 110 OTPUMAaHE Yucio Oyae KpaTHE TPbOM?

2. Ilo MmimeHi BUKOHYIOTh TPH MOCTPUIX. IMOBIPHICTH BIYYEHHS MICI
MEePIIOro, APYroro i1 TpeThOro MOCTpLIy CTaHOBIATH BigmosigHo 0,4; 0,5; 0,7.
SIko10 € UMOBIPHICTh TOTO, L0 MICHS TPhOX MOCTPLIIB B MillleHI OyAe oaHa
npoboina?

3. V xeampar 3 mepumnamu (0;0), (1;0), (11),(0;1) nasmanns
noctasiiena touka (X;Y). BusHaure HMOBIpHICTH TOTrO, 10 KOOPAWHATH M€l

TOYKH 33]I0BOJIbHSIOTH HEPIBHOCTI Y < 2X.

4. 'V nyskti npokary € 10 TeneBi3opiB, aJig SKUX 1MOBIPHICTH
0e3BIIMOBHOI poOOTH MPOTATOM Micsug JopiBHIOE 0,8 1 M’SATh TENEBi30piB 3
NMOBIpHICTIO 6€3B1IMOBHOI poboTu 0,9. BuzHaute HMOBIPHICTH TOTO, IO JIBa
TEJEBI30pPH, B3SITI HaBMaHHsS B IYHKTI MpPOKaTy, OyAyTh MpaIioBaTH CIPaBHO
IPOTSITOM MICSIIISL.

5. B ayawurtopii npucytHi 400 oci6. BuzHaute WMOBIpHICTH TOTO, IO Y
IBOX 0ci0 JIeHh HAPOJKEHHS TpuMagae Ha 1 ciuHg (BBaKaTH, 10 WMOBIPHICTH

HapOUKEHHs y 1ell nens nopisnroe 1/365).

6. YV amuky ATk OUIMX 1 TpU YOpHI Kyii. HaBMaHHS 1iCTalOTh TpU KyIl.
BusHaure 3akoH po3mojily, MaTeMaTUYHE CIIOJIIBaHHS 1 JUCHEPCi0 KLIHKOCTI
JOpHUX KyJb cepes; BuOpanux. CkiaagiTh GYHKIIIIO PO3IOILTY.

7. X =0, X, =1, 8. X =0125, x, =27,
0, X <0, 0, x <0,
F(x)=<{a-In(x+1), 0<x<2, f(x)=4b%x, 0<x<1,
1, X > 2. 0, X >1.

9. Yac 6e3BimMOBHOT poOOTH TpWIALy Ma€ MOKA3HUKOBUN PO3MOILT 3
napametpoM A =0,02 rox. Busnaure iimoBipHICTS TOTO, 1m0 32 yac t =100 rox
NpuiIaja; a) BUleE 3 naay; 0) Oyae npamroBaTi CIPaBHO.

10. ducmepcis xoxHOoi 3 800 HE3ale)KHUX BHITQJAKOBHX BCIMYMH HE
nepeBunrye 9. SIkor0 TOBMHHA OyTH BEpXHS MeXa MOIYJS BiIXWICHHS
CepeaHhOT0  apU(PMETUYHOTO  BUMAJAKOBUX BEJIUYMH Bl  CEPEAHBOTO
apupMETUYHOTO0 X MaTeMaTUYHUX CHOJIBaHb, II00 IMOBIPHICTH TaKOTO

BixuieHHs Oyna Oubiioro 3a 0,9977
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1. 3 15 OineTiB BUrpalIHUMH € YOTUPH OUTeTU. SIKOI0 € HMOBIPHICTD TOTO,
110 cepej IeCTH OUIETIB, B3ATUX HaBMaHHsI, Oy/i€ 1Ba BUTPAIIHUX ?

2. Panuct Tpuul BUKIMKAaE KopecnoHAeHTa. IMOBIpHICTH ToOro, mo Oyne
NPUMHATUN nepmuii BUKIMK, nopiBHioe 0,4, npyruit — 0,5, Tperiii — 0,6. 3a
yMOBaMH TMOAll, fKI MOJATal0oTh y TOMY, IO BUKJIMK Oyae NOYyTHH, €
He3aJIeXKHUMU. Bu3zHauTe WMOBIPHICTH TOTO, IO KOPECIOHAEHT B3araji MoYye
BUKIIUK.

3. BuOupatorp umcia X Ta Y B mpomixkky Bim 0 go 5. Skow €
AMOBIpHICTB TOTO, 110 XY > 27

4. YV mepwiii ypHI 3HAXOIUThCA OJHA Olna 1 JAEB’SITh YOPHUX KYyJb, Y
JPYTii — 01Ha YOpHA 1 YOTUPHU OUTMX KyJl. 3 KOXKHOT YPHU HAaBMaHHS J1ICTaIu 1O
OJIHIM KyJIi, a PEIITy KyJib MOKJIaJIi B TPETIO ypHY. BHU3HauTe MMOBIPHICTH TOTO,
IO KYyJIsl, BAMHSATA 3 TPETHO1 YPHU, BUSBUTHCS YOPHOIO.

5. IMOBIpHICTH BIy4Y€HHS B LIUIb MICIS KOXHOTO MOCTpiiny nopiBHioe 0,2.
o € GuIbII UMOBIPHUM: OJIHE BIIYUYEHHS MICIs TPhOX MOCTPLIIB UM JIBA — MICIIS
IIECTH TOCTIPLUTIB?

6. JlMCKpeTHY BHIIQJIKOBY BEIHYUHY X

X |1-2|15] 2 X4 | 3amaHO PSAIOM PO3MOILTY.

P |p| 03|04 pa 3HailniTe X4, Py, Py, AKIWO BiAOMI

marematnyne cmnoxgisamas M (X) =185 i
nucnepcis D(X) =2,4525. Cknagite ¢ynkuiro posnoginy F(X) Bumagkosoi
BEJIMYMHU X Ta BH3HAYTE MMOBIPHICTH IOMAJaHHS I[i€] BUITaJKOBOI BEIUYMHH
y mpomixkok (—2, 3].

7. Xy =—-7nl2, x, =0, 8. x=1,x,=2,
0, X < —m, 0, X <0,
F(X)=10,5-(1+cosx), —m<x<a,| f(X)=1b(0-x/3), 0<x<3,
1, X > a. 0, X > 3.

9. BumagkoBa BennunHa X po3moiicHa piBHOMIpHO Ha Biapizky [—1; 8].

BusHaure IMOBIpHICTD MOMAaAaHHs BUIIAJKOBOT BeIMUnHK X Yy Biapizok [2; 7].

10. JIluckpeTHy BHUMAJKOBY BelWYHMHY X X 0.1 04 | 06

3a71aHO PSJIOM PO3TOLTY.

P |02 | 03 |05

BukopucroBytoun HepiBHICTh YeOuiiena,

ouiniTh iMoBipHicTs Toro, mo | X — M (X)|<+/0,4.
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1. ¥V mimieuky € m’ath KapTouok abeTku 3 OykBamu «JI», «T», «O», «O»,
«C». KapTouku HaBMaHHS BUUMAIOTh 3 MIIIEYKa 1 MOCIIJOBHO PO3KJIA/Ial0Th B
psa. Buznaute HMOBIPHICTB TOTO, 110 BOHH YTBOPSTH cli0BO «JIOTOC».

2. Ongun ctyaeHT BUBYMB 15 13 30 Ou1eTIB eK3aMEHAIlHOT MporpaMu, a
apyruii — 20. KoxkeH 3 HUX Mae BIANOBICTM Ha OJHE MNUTaHHA. Busnaure
WMOBIPHICTh TOTO, IO JacCTh MPAaBUJIBHY BIANOBIAb: a) TUIBKU OJUH 3 HHUX;
0) xouya O OJIUH 3 CTY/ICHTIB.

3. Ilicns Oypi Ha auisHOI MK 30-M Ta 60-M KimomeTpamMu TenedOHHOI
JiHIi cTaBcs oOpuB. SIKOIO € MMOBIPHICTH TOTO, 0 00pUB cTaBcs Mk 40-M Ta
45-M KiTOMEeTpaMH JIiHi1?

4. Tlepen mnociBom 70% HaciHHA Oyno 00poOjeHe XIMiKaTaMmH.
IMOBIpHICTh ypa)Ke€HHS MIKIZHUKAMH POCIHWH, IO MPOPOCIHU 13 OO HACIHHSA,
nopieHtoe 0,05, a pociuH, 110 Mpopociu 3 HeoOpoobaeHoro Haciuug — 0,3. koo
€ UMOBIPHICTH TOTO, IO B35Ta HABMAaHHSI POCIWHA BUSBUTHCS BPAKEHOO?

5. Iatb pobiTHHIb (HapOyIOTh OJTHAKOBI ITPAILIKH: ABl B UEPBOHUHN KOJIp,
a Tpu — B 3eneHuid. [IponykTuBHICTH mpall ogHakoBa. [TodapOoBaHi irpamku
CKJIQJAl0Th B OJWH SIIMK. Bu3HauTe WMOBIpHICTH TOrO, 110 cepea 600 irpamok
4epBOHUX BUABUTHCA Bif 230 10 260.

6. Y mapTii BUroToBieHUX aetaiie — 5% HecTangapTHHX. BinbuparoThb
qoTUpU JeTail. Bu3HauTe 3aKOoH pO3MOALTy, MaTeMaTH4YHE CIOJIBaHHS 1

JTUCIIEPCII0 KUTBKOCTI HECTaHAApTHUX JAeTaneil cepen BuOpanux. CKIamiTh

GyHKITIIO PO3IMOALTY.

7. x,=-1/2, x, =1, 8. X =0, X, =1,
0, Xx<-1, 0, X <0,
FO)=1,
F(x)=<a(x+1), -1<x<1/2, b-e™", 0<X<+ow
1, X>1/2.

9. BumagkoBa BequuMHAa X IANOPSIKOBaHA HOPMAaJIbHOMY 3aKOHY
posmoziny 3 a=0. IMOBipHICTh MMOMAaHHs BHITAKOBOI BEJIHYNHHA B iHTEPBAI

(—0,4;0,4) cranosuts 0,52. Busnaute cepefiHe KBapaTUUHE BiIXUIECHHS.

10. IIpuman cxmamaerses i3 100 enemMeHTIB, M0 MPAIIOIOTH HE3AIEKHO
OJIMH BiJ OJTHOTO. IMOBIpHICTH BiIMOBH KO>KHOTO €JIeMEHTa 3a Jac T JOpiBHIOE
0,005. 3a momomororo HepiBHOCTI YeOuiieBa OIIHITH IMOBIPHICTH TOTO, IO
PI3HUIIST MDK KUIBKICTIO €JIEMEHTIB, SKi BIIMOBHWJIH, 1 CEPEAHBOIO KUIBKICTIO

BiMOB 3a yac T OyJie MeHIIow 3a 3.
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1. I3 smuka, y sSIKOMy JE€XKHUTb TPH IPOHYMEPOBAH1 O11€TH, BUWMAIOTh
HaBMaHHs 10 OJHOMY Bcl OuteTu. BusHauTe MMOBIpHICTH TOrO, MO Xo4ya O B
OJIHOMY BHUMAJKY TOPSIAKOBUIM HOMEP 301raTUMETHCSI 13 3a3HAUCHUM Ha O1J1eTi.

2. VYV rpymi choemiagicTiB — TPU EKOHOMICTH 1 IATh IOpUCTIB. Jlis
nepeBipku poOOTH opraHizaillii HaBMaHHs B1IOUPAIOTh YOTUPHOX CIEI[IaTICTIB.
SIko10 € UMOBIPHICTH TOTO, IO TpylHa CKIAaJaTUMEThCS 3 JIBOX IOPHUCTIB 1 JIBOX
€KOHOMICTIB?

3. ¥V xom paxgiycom 10 cM po3MilllEHO MNPSMOKYTHUN TPUKYTHUK 3
karetamMu 12 1 7 cM. Y KOJI1 HABMaHHS CTaBIsATh TOUKY. BU3HauTe WMOBIPHICTD
TOT0, 1110 BOHA HE MOMNAaJe B TPUKYTHHK.

4. VY crynentcekil rpymni 60% ronakiB. CotoBuii tenedon marotrh 80%
foHakiB 1 70% niBuar. Ilicns 3aHath B ayautopii OyB 3HAJIEHUNA KHUMOCH
3a0yTuii TenedoH. ko € HMOBIPHICTH TOTO, 1110 BiH HAJICKUTH JTIBYUH1?

5. IMOBIpHICTh HapOIKEHHS XJomuuKa cTaHoBUTH 0,51, a MIBUMHKH —
0,49. B cim’i Tpoe aiteii. Buznaure WUMOBIPHICTH TOTO, 10 B CIM’1 HE OUIBIN SIK
JIBOE JIIBYATOK.

6. JIucKkpeTHy BUIAJKOBY BEJIMUMHY 33JJaHO PSIIOM PO3IOALTY.

X1 0 | X X3 3,5 3uaiinite X, X3 i Py, SAKUIO
P|p 02| 06 |01

Xy < X3 1BIZIOMI MaTeMaTU4HE CIIOA1BaHHS

M(X)=2,35 i mucnepcia D(X)=13025. Cknaxite QyHKLiO po3mOmiTY
F(X) BumaagkoBoi BenmuunmHd X Ta BU3HAUTE WMOBIPHICTH MONagaHHs i€l

BHITIAIKOBOI BEIMYMHH y npoMikok [1; 3,5).

0, x <0, 0, X< 2,
F(x)=1ax®, 0<x<2, f(x)=4b(x-5)?, 2<x<8,
L x>2 0, X > 8.

9. BumiproBansHuU# MpHIIa]l Ma€ CUCTEMATUYHY MOXHOKY 6 cM. BumankoBi
MOXUOKH TMIiAMOPSAIKOBaHI HOPMAJIBHOMY 3aKOHY 3 CEpPEIHIM KBaJIpaTUYHUM
BIIXWICHHSIM, piBHUM 12 cM. SIko0 € WMOBIpHICTH TOro, MmO MOXHOKA
BUMIPIOBaHHS HE TIEPEBUIIUTH 32 A0COTIOTHUM 3HAYCHHSIM 6 cM?

10. ImOBipHICTH MOSBM MOAIl B KOKHOMY BHMpoOyBaHHI cTaHoBuUTH 0,5.
BukopucroBytoun HepiBHICT, YeOuineBa, OIIHITH IMOBIPHICTH TOTO, IO
KUIBKICTB ITOSIB MOAIT 3HaXoauThesa B Mexkax Big 40 go 60, sxmo Bukonano 100
BUNPOOYBaHb.
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BapianT 30

1. IlinkuHyTO J1B1 TpajbHI KOCTI. BH3HauTe WMOBIPHICTH TOrO, IO
N00YTOK KUIBKOCT1 OUYOK, SIK1 BUIAJIU, IUTUTHCS HA 5.

2.V sgmuky 10 neraneit, 3 skux dvotupu mnodapOoBaHi. PobOITHHK
HAaBMAaHHs B3sIB TpHU JAeTasli. BuzHauTe WMOBIPHICTH TOTO, IO X04a O OJHA 3
B3SITUX JeTaneil € mogapOboBaHOIO.

3. Y npaBuiIbHOMY HIECTUKYTHUKY 31 CTOPOHOIO @ HABMaHHs BUOpaiu
TOUKy. Bu3Haure WMOBIPHICTH TOrO, IO BIACTaHb BIA LI€I TOYKH MO
HAWOIMKUOT CTOPOHHM MIECTUKYTHUKA He nepesuinye af 2.

4. I3 100 namn 10 wanexuts 1-it maprii, 40 — 2-ii, pewmta — 3-it naprii. B
1-it maprtii 5%, B 2-it — 2%, B 3-ii — 4% OpakoBanux samn. HaBmanHs
BUOUPAIOTh OJHY Jammy. Koo € HMOBIpHICTh TOro, IO BUOpaHa Jiamra
BUSIBUTHCSI OPAKOBAHOIO?

5. Cratuctuka 3anuTiB KpeAuTiB B 6aHky Taka: 10% - nep:kaBHI opraHu,
20% — 1o Oanku, pemta — (isuuHi ocobu. IMOBIpHICTH TOTO, 1O B3ATUN
Kpeaur He Oyne mnosepHyTud, cranoButh 0,01, 0,05 1 0,2 BigmoBigHO.
BusnauunTy, sika 4acTka KpeAUTIB B CEPEAHBOMY HE ITOBEPTAETHCSI.

6. Amaparypa MICTUTh YOTUPH MAJOHANINHUX e€JIEeMEHTU. Biamou
€JIEMEHTIB 3a JAeskuil yac T € He3aneXHMMH, a iX WMOBIPHOCTI CTaHOBJITH
Bigmoimho P, =01; P, =01; P3=02; P,=02. Busnaure 3axoH
PO3IOALTy, MaTeMaTHYHE CHOJIBaHHS 1 JUCIEPCII0 KUIBKOCTI €JIEMEHTIB, IO

BimMoBmIH 3a 9ac T. CknaaiTe GyHKIIIIO PO3IMOILTY.

1. X1:7'C/12, XZZTC, 8. X1:0,X2:O,5,
0, X <0, 0, X <0,
F(x)=1{asinx, 0<x<mn/6, f(x)=4a-x3 0<x<1,
1, X>m/6. 0, x>1.
9. TpuBamicte X TeneOHHOI PO3MOBH — BHIIAAKOBA BEIIMYMHA,

MiATOPSAIKOBaHA TTOKa3HUKOBOMY po3mnoairy. CepenHsi TpUBAIICTh TeneOHHOT
po3MOBH — 5 xB. Bu3zHauTe IMOBIpHICTB TOTO, 1110 JOBUIbHA Tele(dOHHA PO3MOBA
Oyne TpuBath Bix 5 10 15 xB.

10. Cepenns 3mMiHa Kypcy akiliii KommnaHii Ha 61pKOBUX TOPTrax CTAHOBUTH
0,4%. OriHiTh IMOBIPHICTH TOTO, IO HAa HAWUOMMXKYMX TOprax Kypc aKIfin
3MIHUTBCS HE MeHIIIe, HiK Ha 4%.
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JlopaTku

X
3nauenns gpynxuii P(X) = 1 I et%/2gt . JHogatok 1
72

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
1,5 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 | 0,47725 | 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
3,5 0,49977 3,6 0,49984 3,7 0,49989 3,8 0,49999 3,9 | 0,49995
40| 0,499968 4,5 0,499997 5,0 0,4999997
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2

X
3navenns Qynxuii Q(X) = ie 2 JonaTox 2
2

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 | 385/ | 3847 | 3836 | 3825
03 | 3814 | 3802 | 3790 | 3778 | 3765 3752 | 3739 | 3726 | 3712 | 3697
04 | 3683 | 3668 | 3652 | 3637 | 3621 3605 | 3580 | 3572 | 3555 | 3538
05 | 3521 | 3503 | 3485 | 3467 | 3448 3429 | 3410 | 3391 | 3372 | 3352
06 | 3332 | 3312 | 3292 | 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
009 | 2661 | 2637 | 2613 | 2589 | 2565 2541 | 2516 | 2492 | 2468 | 2444
10 | 02420 | 2396 | 2371 | 2347 | 2323 2299 | 2275 | 2251 | 2227 | 2203
11 | 2179 | 2155 | 2181 | 2107 | 2083 2059 | 2036 | 2012 | 1989 | 1965
12 | 1942 | 1919 | 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 1394 | 1374 | 1354 | 1334 | 1315
15 | 1295 | 1276 | 1257 | 1238 | 1219 1200 | 1182 | 1163 | 1145 | 1127
16 | 1109 | 1092 | 1074 | 1057 | 1044 1023 | 1006 | 0989 | 0973 | 0957
17 | 0940 | 0925 | 0909 | 0893 | 0878 0863 | 0848 | 0833 | 0818 | 0804
18 | 0790 | 0775 | o761 | 0748 | 0734 0721 | 0707 | 0694 | 0681 | 0669
19 | 0656 | 0644 | 0632 | 0620 | 0608 0596 | 0584 | 0573 | 0562 | 0551
20 | 00540 | 0529 | 0519 | 0508 | 0498 0488 | 0478 | 0468 | 0459 | 0449
21| 0440 | 0431 | 0422 | 0413 | 0404 039 | 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 | 0118 | 0110 | 0107
27| 0104 | 0101 | 0099 | 0096 | 0093 0091 | 0088 | 0086 | 0084 | 0081
28| 0079 | 0077 | 0075 | 00738 | 0071 0069 | 0067 | 0065 | 0063 | 0061
29 | 0060 | 0058 | 0056 | 0055 | 0053 0051 | 0050 | 0048 | 0047 | 0046
30 | 00044 | 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
3,7 | 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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