3aJjie:xHi Ta He He3aJIeKHI MO/1il, YMOBHi HMOBIPHOCTI

O3unauvenHsi 1. Bunaokosi nodii A ma B Hazueaiomv 3anesucHuUMU, s5Kuj0 1UMOGIPHICHb NOSBU OOHIEL 3 HUX
3anexHcums 6i0 nosiU abo Henosi8u Opy2oi nooii.

Ao imosipHicms nosigu 00HIEi noodii He 3anedcumv 6i0 Noseu abo Henoseu Opyeoi, mo maki nooii
HA3UBAIONb HE3ATIEHCHUMUL.
Osnavenns 2. VimoBipHicTs nopii B, oGuucIeHa IpH yMOBi OSBU TOIii A, HA3UBAIOTH YMOBHOKO HMOBIPHICTIO
nozii B i no3navarot P(B\A) abo P4(B).

Ilpuknao 1. B ypui 10 kynb: 3 6inux 1 7 vopaux. HaBmanns 6epyts 181 Kyini. Hexaii nozist A — B3siTa 6ina
KyJIsi; OISt B — B3sTa YOpHA KYJIS.

SIKII0 Kyomro, SIKY B3SUTH MEPIIO0, IOBEPTAIOTh 0 YPHH, TO MMOBIPHICTH MOSIBU JIPYroi KyJil HE 3aJIeKUTh Bif
TOT0, SIKa B34Ta MepIia KyJIsl.

SIkmio mepiia Kynsi HE MOBEPTAEThCS JI0 YPHHU, TO HWMOBIPHICTD APYroi MOl 3aJ€KUTh BiIl pe3ylbTaTy
TEpILIOro BUMPOOYBaHHSI.

: : . : 7
SIKIIIO TepIIIoro B3sUTH OUTY KYJIO, TO B YPHI 3JIMIIIIIOCS 2 OUTHX Kyiti Ta 7 YopHHX, ToMy P, (B) = r

SIKIO MepIIor0 B3sUIM HOpHY KYJIO, TO B ypHI 3aimmmmiocs 3 OUMX Kyl Ta 6 YOpHHX Kyib, TOMY

PA(B) =

o|o
Wl

Omxe, IMOBIpHICTB TIOAIT B 3a/Ie)KUTH BiJT TOSIBU 200 HEMOSIBH TOIT A.
3ayBaxeHHsl. Akwo nodii A ma B muesanedxchi, mo yMOSHA UMOGIPHICMb OOPIGHIOE 0OE3VMOBHILL
umosipnocmi, moomo P,(B) =P(B)
MHoskeHHs1 HIMOBIpHOCTel
Teopema 1. Hmosipricmb cymicnoi noseu 06ox eunaoxkosux nooditi A ma B oopienioe 0ob6ymxy

tLMogipHOCmell OOHIEL 3 Yux nooiti ma YMOBHOI UMOGIpHOCMI Opyeoi noodii npu ymoei, wo nepuia noodisi
3’a6unace. Toomo 6uKoHyemob s pisHicmy.:

P(A-B) =P(A)-F,(B) = P(B)-F,(A) @

Josenennsi: Hexaii mosBi moxaii A cnpusroTe M, HacHiakiB, a mossl momii B — m, mHacmukie. Ycix

MOXJIMBUX HAcmiikiB N, a momii A‘B Oymyts cnpusitu T HacmifkiB. Toml 3TiTHO KJIACUYHOTO O3HAYEHHS

HMOBIpHOCTEH Maemo: P(A-B)zm, P(A):ﬂ, PA(B):E. OcKiTbKH m:ﬂ-m, TO OTPUMAEMO
n n m, n nm

P(A-B) =P(A)-P,(B) . Ananoriuxo nosommmo, mo P(A-B) =P(B)-P;(A) . Ilo i# Tpeba Oyno nosecTn.
CuiBsignomieHHS (1) HA3UBAIOTH POPMYI0I0 MHONCEHHA IMOGIPDHOCH EIL 3AIEHCHUX UNAOKOBUX NOOIIL.
Hacuainok. Y Bunasky He3aleKHUX BUMAIKOBUX Noi A ma B ¢opmyna (1) npuiimae BUrisa

P(A-B)=P(A)-P(B) )
1 HA3UBAETHCS POPMYNOI0 MHOIHCEHHA IMOGIPHOCMENl He3ANIEeHCHUX NOOTL.
VY BUNaAKy CKIHYEHOI KUTbKOCTI He3aJeKHHX BUMAAKOBUX Mol ¢opmyna (1) mpuiiMae,Hanmpukiaa, Takuit

BUTJTISI, P(AiA2 An):P (Al)-PA1 (A2 ) 'PA1~A2=--AM (An )

VY BumnasKy CKiHUeHOI KUTbKOCT] HE3aJIKHUX BUTIAIKOBUX MOiH (opmyrna (2) mpuiimae BUTIISI

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

Ilpuknao 2. Y smuky mictuthess 15 omHoTunmHux neraneil. I3 Hux 9 cramgapThi, a pemra —
OpakoBaHni. Jlerani BuiiMarOTh MO OJHIM 0€3 MmoBepHEHHs. Tak Oyino BUMHATO TpHU Aetaii. OO0 CIUTH
HMOBIPHOCTI TaKUX BHUITAJKOBUX MOJIi:

1) A — Tpu aeTasi BUSBIATHCS CTAaHIAPTHUMM,

2) B— nBi cTanmapTHi it ojHa OpakoBaHa.



Po3¢’snzanna. Hexaii A; — mosiBa cTaHIapTHOI, A — OpakoBaHOi nerami mpu i-my BuiimManui. Tomi

maemo: A=A NA,NA;, B=(ANANA)URANANA)URBNANA,).

OCKIiJIbKH BHITAIKOBI TOIT A;, A € 3aJICKHUMH, TO:

P(4) = P(A1NA;NA3) = P(A)'PA(AZ)'PALAE(A&) - %%%:%1
)=P((ANANA)UANANAIUANANA))=P (ANANA)+P(ANANA)+P (ANANA)=

P(B
986,968 6098 26
15 14 13 15 14 13 15 14 13 455

HmoBipHicTh MosiBM X04a 0 OHi€l BUNAKOBOI MOl

Hexail € N cymicHUX BUNankoBux nofii A, A,,..., A . [lozHaunmo depes 4 Nofio, sKa MOJArae B TOMY,
110 3’IBUTHCS X04a 6 oaHa 3 1ux nomii. Toxi momis A=A - A, -...- A, noisrae B ToMy, 11O 3KO/HA 3 NOALH A; HE

3’sButhes. [lomii A Ta A yTBOpIOIOTH MOBHY Ipymy moaiif, tomy P(A)+ P(K) =1 3Bigcum Maemo:
P(A):l-P(TA).

Otxe, P(A):l-P(E-E-...-K) ®3)
Sxmo nmogii A, A,..., A, € HE3aIEKHUMU BUIIAJAKOBUMHU MOAIAMH, TO hopMyia (3) Mae BUTIISAL

P(A):1—P(E)-P(E)-...-P(K) 4)
Skmo P(A4,) = p= const, 10 P(K) =1-p=q= const.
Toxi popmyna (4) Mae BUIIIST
P(A) =1-4". (5)

Ilpuknao 3. Ilpunaj cKIIaAaeThCs 3 YOTUPHOX €JIEMEHTIB, 1110 MPAIIOI0Th HE3aJIEKHO OJMH BiJl OJJHOTO.
VIMOBipHiCTb TOTO, 1O MEpIIHil eTeMEHT He BHiie 3 Jamy I 4ac poGOTH MPUIATy, € BEIHYUHOIO
crajoro 1 gopiBHioe 0,95. Jlast 1pyroro, TpeTboro i 4eTBEPTOTrO €JIEMEHTIB 11l IMOBIPHICTh JOPIBHIOE
Bignosiguo 0,9; 0,85; 0,8.

SIxa IMOBIPHICTB TOTO, 110 MiJT Yac poOOTH NpUIIay 3 JIaAy He BUiige Xo4ya O OUH elleMeHT?

Po3é’azannn. Hexait p; = 0,95 — IMOBIpHICTh TOTO, IO MEPIIUN €IEMEHT He Buiine 3 namy. Jlms
JPYroro, TPETHOTo Ta YETBEPTOTO €IEMEHTIB 111 HMOBIPHICTh cTaHOBUTHME BianoBiaHo Pz = 0,9; p3 = 0,85;
ps = 0,8. IMOBiIpHICTB TOTO, IO IIi €JIEMEHTH BUIIAYTH 13 JIaqy, TOPIBHIOBATUME BiJIITOBITHO:

G=1-p=1-095=0050,=1-p,=1-09=01;¢s=1-ps=1-085=0,15;0s=1-ps=1-0,8=0,2.
Ha miacragi (4) maemo:

P(4)=1-01020sq¢=1—-0,05-0,1-0,15-0,2 = 1 —0,00015 = 0,99985.

Ilpuknao 4. I'panbHull KyOMK MITKUIAETHCS YOTHPU pasd. YoMy AOpIBHIOE WMOBIPHICTH TOTO, IO
udpa 3 3’ABUTHCS MPH LIbOMY Xo4a O OJ1H pa3?

i . . . 1
Po3¢’a3annn. IMOBIpHICTH TOTO, IO TIPU OAHOMY MIAKWIAHHI 3’ SIBUTHCS mudpa 3, TOpIBHIOE P =

Toniq=1-p= 1-1.5

6 6
3rigHo 3 (5) aicTaHeMo:

4
P(4) = ]__q4: 1_[§) zl_ﬁ :ﬂ_
6 1296 1296
dopmyJia NOBHOI HMOBIPHOCTI

Teopema 2. fAxwo sunaokosa nodis A mooice 3’a6umuco quue CyMiCHO 3 OOHIENO i3 HECYMICHUX MIdiC

coboro nonit H;,H,,....H,, wo ymeoproioms nosuy epyny, mo iimosipnicme nooii A obuucmoemocs 3a

2



gopmynoio: P(A) :Zn:P(Hi)-PHi(A) (6)

i=1
Josedenna. 3a yMoBOIO TeopeMH 10sIBa NOIT A 03Hauae NosBY ofHiel 3 nopid AH,, AH,,..., AH,, T06TO
A=AH UAH,U...UA4H,.

Ionii H,,H,,...,H, HecymicHi, Tomy i nonii AH,, AH,,..., AH Takox HecyMicHI. 3TiHO 3 TEOPEMOIO

JI0/IaBaHHS IMOBIPHOCTEH HECYMICHHX TOJII MaeMO

P(A)=P(AH1UAH2U...UAH,,)=Zn:P(AHi) (")

IMonmii A Ta H, 3anexHi, TomMy misi OOYUCIECHHS P(AHi)MO)KHa BUKOPUCTAaTH TEOPEMY MHOXKEHHS

imMoBipHOCTe# 3anexHHIX nojil, 0610 P (A4H,)=P(H,)-P, (A) (8)

[Tincrasumo (8) y hopmyity (7) i omepxumo piBHICTS (6), Ky Tpeda 010 JOBECTH.
dopmyany (6) nazusaroms GopMyI010 IOBHOT IMOBIPHOCTI.

Ilpuknao 5. Y nepomy suky 20 aetaneii, 3 skux 15 crangapraux. Y apyromy smuky 10 neraneit, 3 skux
9 crarmapTHHX. 3 IPYroro sIuKa 6epyTh HABMAHHS OJIHY JICTAITh 1 TIEPEKJIAIAIOTH 1i 10 MIEPIIOro sIIrKa. 3HAUTH
HMOBIPHICTB TOT'0, 1110 B3ATa MICIIS [[LOr0 HABMAHHSI IETAITb 3 TIEPIIOTO SIIUKA CTaHAAPTHA.

Po3¢’azanna. 1lozHaunMo Taki mopii: 4 — 3 MEpIIOro SIIMKA B3ATO CTaHIAPTHY JAeTainb; H, — 3 mpyroro

AIIMKA MEepeKIaI A0 TepIIoro CTaHAapTHy Aeranb; H, — 3 1Ipyroro simmka mepexiaid 0 HEpIIOro
HECTaH/IAPTHY JICTAITb.

3riHO 3 YMOBOIO 33/1a4l, 3 MEPIIOro SIIMKa MOXKHA B3ATH JETalIb JIUIIE ITiCIIS TOTO, K 3MIACHUTHCS mofis H,
abo moxig H,.

IMonmii H, Ta H, HecymicHi, a noxis 4 Moke 3’SBUTHCH JIMILE CyMICHO 3 OfHI€IO 13 HHMX. Tomy st

3HAXOJ/DKEHHsI IMOBIPHOCTI MOJii 4 MOXHa BHMKOpUCTaTH (opMyy MOBHOI iMoBIpHOCTI (6), sika y JaHOMY
BUINAJIKY MPUIME BUTIISAA

P(A4) = P(H,)P, (A)+P(H,)P, (A4) (9)
3HaiiieMo noTpiOHI IMOBIPHOCTI:

9

P(Hl):E’

[TincTaBimo 1i 3Ha4YeHHs y Gopmyaty (9) 1 omepxumo
oy 216,15 53
10 21 10 7 270
®opmysiu baiieca.
B ymoBax Teopemu 2 HeBizoMo, 3 SIKOIO TOIEO 13 HecyMicHuX moaiit H,, H,,..., H, 3’sButscs nomis 4. Tomy

KOXHy 3 oaii H,, H,,..., H mMoxna BBaxkars rinoresoro. Toxi P, (H,) — iiMOBipHICTB i-moi TinoTe3n.

SIkio BUNpoOyBaHHS MPOBEICHO i B pe3ybTaTi Horo mofis A 3’sBUiack, TO yMOBHa iiMoBipHicTs P, (H,)
MOXE HE JIOPIBHIOBATH P(Hi) . IopiBHSIHHS WMOBIpPHOCTEH P(Hi ) ta P,(H;) no3Bomse nepeouinuTn
HAMOBIPHICTB TiIIOTE3H MPU YMOBI, 110 OISt A 3’ IBUIACS.

JUi1s onieprkaHHsS YMOBHOT HIMOBIPHOCTI BUKOPHUCTOBYEMO TEOPEMY MHOKEHHSI IMOBIPHOCTEH 3aJI€KHUX TTOIH:

P(AH,)=P(H,)P, (A)=P(A)P,(H,).



P(H,)P, (A)

3Bixcu orpuMaemo: P, (H. ) = 10
[TincraBumo y popmyay (10) 3amicts P(A) ii 3HaueHHs 3 hopMyiu MOBHOT HMOBIpHOCTI. OJepKUMO
P(H.)R, (A
PA(Hi) ( I) Hi( ) ’ |:11211 n (11)

D P(H)-R, (A

dopmynu (6) Ha3uBaOTh popmynamu baiieca. Bonu 103BOJSIOTH MEPEOIIIHIOBATH IMOBIPHOCTI TIIIOTE3.
Lle BakJIMBO TIpU KOHTPOJTI 200 PEBI3ifX.

Ilpuknao 6. Jlerani, BATOTOBIICHI IEXOM 3aBOJY, MOMAIAFOTh YIS TIEPEBIPKH 1X CTAaHTAPTHOCTI IO OTHOIO 3
JIBOX KOHTPOJIEpiB. FIMOBIpHICT TOT0, IO J€TalIb MONAJE JI0 IIEPIIOro KOHTpoepa, 10piBHIoe 0,6, a 110 Apyroro
— 0,4. VimoBipHicTh TOr0, IO NMPHATHA JeTaNb Gyie IPHU3HAHA CTAHIAPTHOO TIEPIIMM KOHTPOIEPOM, JI0PIBHIOE
0,94, a npyrum — 0,98. [IpuaaTHa neraabs Ipy MepeBiplli Tpu3HaHa CTaHIAPTHOK. 3HANTH WMOBIPHICTB TOTO, 1110
JeTalb IEPEBIPSB MEPILHIA KOHTPOJIEP.

Po3p’si3anns. [lozHaunmo Taki nofii: A — mpuIaTHa JeTalk NpU3HAHA CTaHAApTHOI; H, — nerarnb mepeBipsB

nepimii KoHTponep; H, — nerans nepeBipsiB Apyruii KOHTPoIIEp. 32 YMOBOIO MPHUKIIALY
P(H,) = 0,6; P(H,) =0,4; P, (4) =094; P, (4) =0,98.

3a popmyroro Batieca (11) ipu i = 1 ogepxumo

P(H,)P,,(A) 0,6-0,94

P H — = 20,59
A(H) P(H,)P, (4)+P(H,)P, (4) 0,6-0,94+0,4-0,98

Bigmitimo, 1o 1o mosieu nogii A #imosipaicts P( H,) = 0,6, a micist mosiBu moztii A HMOBIpHICTB MepeBipKH

nerani neprmm koutponiepom P, (H,;) = 0,59 nomenmana.



