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OCHOBHI ITIOHMATTS TEOPII UMOBIPHOCTEU




COBBITUE — JIFOBOU UCXO/I OIIBITA JIMBO UCIIBITAHUA
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BeposiTHOCTBIO  COOBITHSI A  HA3bIBAlOT  OTHOIICHWE  4YHCIA M
OJTaroNpHUSITCTBYIOLIMX 3TOMY COOBITHIO PE3YJIBTATOB UCIIBITAHUSA, K OOILIEMY
YUCIIy M BCE€X  HECOBMECTHMBIX, €IWHCTBEHHO  BO3MOXHBIX MU
PABHOBO3MOYKHBIX JI€MEHTAPHBIX UCXOJIOB HCITBITAHMA.
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/1




BepoaTHOCTh MPOTHBOIIOJI0:KHOI0 COOBITUSA A paBHA

P(A)=1- P(4)




IlepecTaHOBKaMM U3 7 3JIEMEHTOB HA3bIBAIOTCS KaKWE — JU00 KOMOWHAIIUH,
Ka)KJ1asi U3 KOTOPBIX COACPIKUT BCE 1 DJIEMEHTOB M OTJIWYAIOTCS JPYT OT JApyra
TOJILKO MOPSIJIKOM PaCIOJIOKEHUS SJIEMEHTOB.

Yuciio nepecTaHoBOK 0€3 MOBTOPEHUM PABHO
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Ecin xoMOMHANMKM W3 #© MO M JJIEMEHTOB OTIWYAIOTCS WM COCTaBOM
3JIEMEHTOB, JIMOO MOPSAKOM HX PAaCHONOKCHHUS (MM TEM W JAPYTrUM), TO
TaKME KOMOWHAIIMH HA3bIBAIOT Pa3MeIleHUsIMHU U3 71 TI0 71 3JIEMECHTOB.

Hucio pasMenieHuit U3 n o m 3JIEMEHTOB PaBHO




Eciu I{OM6I/IHaHI/II/I N3 7 110 m J3JICMCHTOB OT/IMYAKOTCS TOJIBKO COCTABOM
QJICMCHTOB, TO UX HA3BIBAIOT COYCTAHUAMM U3 71 110 M IJICMCHTOB.

YHuciio coueTanuil U3 1 1o m 3JIEMEHTOB PABHO

5 n!
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I'eoMeTpr4YecKOM BEPOSITHOCTBIO COOBITHS 4 HAa3bIBAETCS OTHOLLICHUE
MeEphI 00J1aCTH g, 0OJaroNpPHUSITCTBYIOIICH ITOSBICHUIO COOBITHUS A, K MEPE
Bcer obiactu G.

P(A) = mes(g)
mes(Q)




Il HAJT BUTTAIKOBUMU TTOAISIMU




Cymmon A+B coObltuii A U B Ha3bIBaeTCs COOBITHE, COCTOSIIECE B
MOSIBJICHUH XOTS ObI OHOTO U3 HUX.

Eciu cobOwitist A m B — coBMecTHMBbIE, TO HX CyMMa O3Ha4aeT
HAaCTYILUICHHUE WU COOBITUS A WiIA COOBITHUS B, Wil 000UX COOBITHU
BMECTE.

Ecimu coObitust A u1 B HecoBMeCTHMBI, TO HMX CyMMa 3akKJIIOYacTCsi B
MOSIBJIEHUM TOJIbKO OJHOI'O U3 HHUX.




BeposTHOCTh IOSABICHHS OJHOIO M3 ABYX HECOBMECTHMBIX COOBITHIA
paBHA CyMME BEPOSITHOCTEN ATUX COOBITHIA:

P(4+B) = P(4) + P(B).

BeposTHOCTh CyMMBbI JBYX COBMECTHMBIX COOBITUH paBHA CyMME
BEPOSITHOCTEH OATHUX COOBITHM 0€3 BEpPOATHOCTH HMX COBMECTHOIO
MOSIBJICHUS ;

P(4 + B) = P(4) + P(B) — P(4B).




IIpousBenenueM AB coObiTuii A U B Ha3bIBaeTCsA COOBITHE, KOTOPOE
COCTOUT B COBMECTHOM ITOABJIECHUU ITUX COOBITUH.

Ecin coObiTust A 1 B — cOBMeCTHMBbIE, TO MX NPOU3BEACHUE O3HAYAET
HACTYILJICHHUE U COOBITHUS A, U COOBITHSA B.

BepodaTHOCTh COOBITHS B, HalJIcHHAs B MPEANOJIOKEHUN, YTO COObITHE A
yK€ MOPOMU30ILIO, HA3bIBACTCA YCJIOBHON BePOSATHOCTBI) COOBITHUS B
OTHOCUTEIHLHO COOBITUA A 1 0003HauaeTcs P y ( B)




BepoaTHOCT,  COBMECTHOTO  HACTYIUICHMS JIByX COOBITHM  paBHA

IT
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POU3BCIACHHWUIO BCPOJATHOCTH OAHOI'O M3 HHX HA YCIIOBHYIO BCPOATHOCTD
A]

DYTOr0, BBIYMCICHHYIO B MPEAIONOKEHUM, YTO IIEPBOE COOBITHE YK€

POU3OIILIO, T.€. COOBITUSI 3aBMCUMBbIE IPYT OT ApPyra

P(AB)=P(A)-P ;(B) wmu P(AB)=P(B)-Py(A4).




BeposaTHOCT, MPOU3BEACHUS JBYX HeE3aBHCHMbIX COOBITUM paBHA
IIPOU3BEICHUIO BEPOSITHOCTEH ATUX COOBITHUIM

P(4) = Pp(A)u P(B) =P 4(B).

JIBa COOBITHS Ha3BIBAIOTCS HE3ABHCHMMBIMM, €CJIM BEPOSITHOCTh OJHOTO U3
HUX HE U3MEHSETCA IIPU HACTYIIJICHUH APYTOro

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




BepoaTHOCTh COOBITUSA A — MOSIBIICHUS XOTH ObI OAHOI0 U3 HE3ABUCUMBIX B
COBOKYIHOCTH COOBITUH A, A5,..., 4,,, paBHA Pa3HOCTU MKy CANHUICH

1 IPOU3BEJICHUEM BEPOATHOCTEH IPOTUBONONIOXKHBIX COOBITHH 4y, A5,..., 4, :

P(Ay+ Ay +..4+ A )=1-P(A,)-P(4,)-...- P(4,).




®OPMVYJI [TOBHOI UMOBIPHOCTI TA BEMECA




IIycTh coObITHE A MOXKET IIPOU30OMTH MPH YCIOBUHU IOABICHUS OJHOTO M3
HECOBMECTHUMBIX COOBITHI: [ - Hry .. H COCTABIIIONIUX  IIOJIHYIO
CPYIILY.

Coowrrua H;, i=1,2,...,n Ha3wIBaIOTCS rHIOTE3AMM.

I1ycTh u3BECTHBI BEpOsTHOCTH runore3 P(Hy), P(H5),...,P(H,) #
YCJIOBHBIE BEPOSITHOCTH COOBITHSL A OTHOCUTEIBHO KaXI0M U3 THIIOTE3

Py (A), Py (4), ..., Py (4).

1’

Torna BepoSITHOCTDH HNOSBICHUS COOBITUS A OnpeAesieTcs Mo (opMylie
IMOJTHOU BEPOATHOCTH:

P(4) =3 P(H,)- Py (4).
i=l




IIycTh coObITHE A MOXKET MPOU3OMTH IPU YCIOBUH IIOABICHUS OTHOM W3
runore3 Hy, H,,..., H, ,COCTaBIIOINX HOIHYIO rpymiry. [1ycTh N3BECTHEI
BEPOSATHOCTHU ITUX THUIIOTES — P(Hy),P(H5),....,P(&,), TaKxe
YCJIOBHBIE BEPOSITHOCTU COOBITHSL A TIPU OCYIIECTBICHUM KaXXIOW U3 ATHUX
runore3. JlomyctuM, 4To B pe3yabTare MPOU3BEACHHOIO OIbITA COOBITHE A
HacTynuiao. TpeOyercs onpeaeanTh, Kak H3MEHUINCH BEPOSITHOCTH TMIIOTE?
H,H,,..., H, nocne nossieHus cOObITHS 4.

3aJ1a4M TAKOTO THIIA PEMIAIOTCA C MOMOIIbI0 (hopmysibl baiieca:

_ P(H)-Py (4)
Py(H;) = <l

> P(H;)- Py (4)
i=1

,i=1.2,....n.




3AJIAHUE

m CamocTosTenbHOE PEIICHNE TUIIOBBIX 3a4a4 BpyuHyIo U cpeacTBamu Excel / MathCad o
BapHaHTaM M3 CIIHCKa

S3a0au 6 I n3 u 8§ 3a0au 6o 2 n3

m Pernienve mHIAMBUAYAIbHBIX 3a/1a4 BPYUYHYIO
10 3a0au u3 1 n3, 10 3a0a4 u3 2 n3 (5 uz 1 memwi, 5 uz 2 memwi)

m CamocTtosTenbpHas padboTa Mo WH. 3aj1a4aM Ha cieayroniem 13 (3-4 3aoauu)



