Teopust BepoaTHOCTEH (KOHCIEKT)

. Omnpenesienue. CoObITHEM HA3bIBACTCS BCAKUHN (DAKT, KOTOPBIN MOXKET MPOU3ONTH WIIM HE IPOMU30HTH B
pe3yNbTaTe OIBITA.

. Onpenenenue. IloHol rpynmnoii coObITHII Ha3bIBAETCSI COBOKYITHOCTh BCEX BO3MOYKHBIX PE3YJIbTATOB
OTBITa (MIPOCTPAHCTBO AIIEMEHTAPHBIX COOBITHH).

° Onpeneaenne. HOCTOBeprIM coObITHEM Ha3bIBacTCS CO6BITI/IC, KOTOpPOC HABCPHIKaA HpOH30fII[6T B
PE3YyIbTAaTC OIIBITA. CoOnITHE Ha3BIBAaCTCS HEBO3MOKHBIM, CCJIM OHO HHKOI'ZJa HC HpOHBOﬁI{CT B PE3YyJIbTATC
OIIbITA.

. Onpeaenenue. CoObITUS HA3bIBAIOTCS PABHOBO3MOKHBIMH, €CJIM HET OCHOBAHUIN CUUTATh, YTO OJHO U3
HUX MOSBUTCS B PE3YJIbTATE OIBITA C OOJIBbIIEH BEPOSITHOCTHIO.

. Omnpenesienne. BepoATHOCTBIO CcOObITHST A Ha3bIBACTCSI MaTeMaTHYecKas OIEHKa BO3MOXXHOCTHU
MOSIBJICHUSI 3TOTO COOBITUS B pE3yjbTaTe OMbITa. BeposSTHOCTH cOObITHS A paBHAa OTHOLICHHIO YHCIIA,
ONaronmpUATCTBYIOIIUX COOBITHIO A MCXO/IOB OIBITA K OOILIEMY YUCITY MOMIAPHO HECOBMECTHBIX HCXO/IOB OIbBITA,
00pa3ymoIUX MOJTHYIO TPYIIY COOBITHIA.

M YKCIIO, Pe3yJbTATOB OIBITA, KOT/IA MPOM30IILIO0 COOBITHE A
P(A)=— = T P2 : P = 0 =<PM®<= 1
n 1HCJI0, IPOBCACHHBIX OIIBITOB HeeoRMOdNCHOE docmoseproe
cobvimue cobvimue
. 2.3.6. Ha copeBHOBaHUS 110 TOJIKAHUIO sipa mpuexanu 7 cnoprcMenoB u3 Poccuu, 7 u3 llBennu u 6 u3

CepOun. Ilopsnok BeICTyIUIEHUH omnpenensercs kepeObeBkoi. KakoBa BeposITHOCTb, YTO CeIbMBIM OyjaeT
BBICTYHNaTh criopTcMeH u3 llBennn?

e Pewenue: A- «cedvmvim npvizaem wieeoy, P(A)=7/(7+7+6)=0,35;

° Komounamopuka HU3y4dacT BOIPOCHI O TOM, CKOJIBKO Pa3JIMYHBIX Ha60pOB, MOJUMHEHHBIX TEM UJIU MHBIM
YCIOBUAM, MOKHO COCTABUTH U3 KOHCUHOI'O MHOXKECTBA 3JICMCHTOB.

® CDaKTOpI/Ia.TIOM YyHcjia N Ha3pIBacTCA HpOI/I3B€I[CHI/Ie BCEX HaTypaJ'IBHBIX YqUucell OT 1 710 N BKIIFOUHUTEIIBHO.
. O06o3mauenue: n! n!=1*2*3* n; 0!=1; 1!=1;
. Ilepecmanogkamu HA3BIBAIOTCS HAOOPHI, COCTOSAIIME U3 OJHOTO M TOTO K€ KOJHMYECTBA DJIEMEHTOB,

OTIINYAIOIIHUXCA TOJIBKO IMOPAJAKOM CIICAOBAHUA DJICMCHTOB.

B n!

n

P, =n- 6e3 nosmopos! K %K, ¥k >k U b — - ¢ nosmopamu!

K, +k, +Kk; +...+k, =n;

° Pazmewienuamu 5a361BalOTCS YIOPAAOYCHHBIC Ha6op51 U3 M DJIEMEHTOB, BBI6paHHBIX U3 N DJIEMEHTOB,
KOTOPBIC OTIIMYAOTCA APYT OT ApYyra, KaK MOPAAKOM CICAOBaHHUA, TaAK U COCTABOM 3JICMCHTOB.

n! —n
. A= ﬁ — 6e3 nosmopos! A" =n" — ¢ nosmopamu!
n—-m)!

° Couemanuamu Ha3BIBAIOTCS Ha60p51 U3 M DIEMEHTOB, BI)I6paHHI)IX M3 N 3JICMCHTOB, KOTOpPBIC
OTIIMYAKOTCA APYT OT Apyra COCTaBOM 3JICMCHTOB.

n! — n+m-1)!
¢ V=—————— 0e3 noemopos! c=C’. = Q— ¢ nosmopamu!
m!(n—m)! m!(n—1)!
. 2.3.23. Ilepen HayajgoM BOJIEHOOJBHOTO MaTda Cy[bsi OpOCaeT MOHETY, YTOOBI OIpENeNUTh Kakas

KoMmaHJa Oyzner Binazerh MsuoMm nepBoil. Komanma «baiikam» mo odepenu WUrpaer ¢ KOMaHAaMU «AMyp»,
«Enuceit», «Bumoi», «pteimy. Haliqute BEposITHOCTh TOr0, YTO POBHO B ABYX Maryax kKomanzaa «baitkam»
OyzeT BIIaZieTh MSUYOM IIEPBOH.



A —POBHO B JIByX MaT4ax BJIaJ[€ET MSIOM IepBOii (MOXKHO mepeOparh BApHAHTHI)

1 6pocok MoHeTHI - 2 BapuaHTa, OpPOCKOB YETBIpE  —> 2* =16;

6Ce20 6apuaHmos

2 pasa nepBoii U 2 pa3a BTOpoi = nepecraButh 2211 = 54 =

20701
6
2
. Iloemopnuvie ucnoimanus. @opmyna bepnuyniu.
. Ecnu npousBoauTcs HEKOTOPOE KOJIMYECTBO UCIIBITAHUH, B PE3YJIbTATE KOTOPBIX MOXKET MPOU30UTH UITH

HC HpOHSOﬁTH COGBITI/IG A, nu Bep0$ITHOCTB ITOABJICHHUS DTOI'O CO6LITI/I$I B KAXXI0M U3 I/ICHLITaHI/II\/JI HC 3aBHUCUT OT
PE3yJIbTaTOB OCTAJIbHBIX HCIBITAHWH, TO TAKWUE HWCIBITAHUS HA3bIBAIOTCS HE3aBHCHMBIMH OTHOCHTEJILHO
coonITHA A.

. Homyctum, 9TO COOBITHE A HACTYIAaeT B KaXKJIOM HCIBITAHHHM C BEpOSTHOCTBHIO P(A)=p. Onpenenum
BEPOATHOCTH Py, TOTO, UTO B pe3yjIbTaTe N UCTIBITAHUM COOBITHE A HACTYIIUIIO POBHO /M Pa3.

- n! n-m
. Pm:Cmml— nm:—ml_ ;
2 (m)=C'p" (1-p) - P (2-p)
° 2.3.34. buationuct CTPCJACT 110 MHUIICHH. BGPOHTHOCTB nonagaHuvsg, B OCHTP MHUIICHU, IIPU OAHOM

BoicTpene 0,8. OH cTpenser 5 pa3. KakoBa BepOSATHOCTb, YTO OH [1OIIAJI POBHO OJUH pa3 B LIEHTP MULIEHU?

P,(1)=Cl0,8'(1-0,8)" =5*0,8*0,2* = 0,00064;

. Omuouienue mexcoy codvtmuamu
. CoObITHSI HAa3BIBAIOTCS HE COBMECTHBIMH, €CIIM OJHOBPEMECHHO HE MPOUCXOMAT (MEXKIYy HHUMH MOXKHO
noctaButh «UJIHY). Pucynok!!!
. Teopema (cji0’keHUsI BEPOATHOCTEM). Beposmuocmes cymmbl 08YX HECOBMECMHbIX COObIMUL PABHA

cymMme 8eposimHOCmelt SMux coObImui.

P(A umu B) =P(A)+ P(B)

A

. 2.3.37. Ha sx3aMeHe MIKOJbHUKY AOCTAETCA OAWH BOIPOC U3 CIHCKA AK3aMEHAIMOHHBIX. BeposTHOCTH
TOro, 4yTo Bompoc Ha TeMy «Tpuronomerpusi» cocrasiser 0,1. BepostHoCcTb, uTO Ha TeMy «BHenrHue yribb»
0,15. BompocoB, OTHOCSIIMXCS OAHOBPEMEHHO K O0OMM STHM TemaMm, HeT. HainurTe BEepOSTHOCTH, YTO Ha
9K3aMEHE JOCTAHETCS BOMPOC MO OJHOM U3 ATUX JBYX TEM.

Pewenue: A-«Tpuzonomempusn», B- «Buewnue yenviy. Bonpocoe, omuocaumiuxca 00H08pEMeEHHO K 000UM
Imum memam, nem, noymomy «MUJIH». C-«na 3x3amene 00CHMAHEemcsa 60RPOC N0 0OHOU U3 IMUX 0BYX HLeM»,
caeooeamenwvtio, P(C)=P(A)+P(B)=0,1+0,15=0,25;

Onpenenenue. [IpoTUBONO/IOKHBIMHM HAa3bIBAIOTCS JIBA HECOBMECTHBIX COOBITHS, OOpa3yrollue MOJIHYIO
rpymiy.

. [Ipumep: «HarypanpHoe uncio nenutses Ha S» U «HaTypanbHOe 4HMciIo He AeTUThCS Ha 5»

. CaenctBue 2: Cymma sepossmrHocmetl npOmMuBONON0NCHbIX COObIMUL PABHA eOUHUYE.



P(A)+P(A) =1

Q Q

° Ecnmu B Tekcte 3aa4nu IPUCYTCTBYET «XOTiA OBI OJIUH...», TOraa, KaK IIpaBHJIO HYKHO HaUTH
IIPOTHUBOIIOJIOXKHOE COOBITHE.

. 2.3.45. IlomenieHue ocBelaeTcst TpeMs JlaMaMu. BeposTHOCTh eperopaHusi OJHON JIlaMIIbl B TEUEHUU
roaa 0,1. KakoBa BEpOSITHOCTb, UTO B TEUEHUH r'ojla XOTs ObI O/IHA JIaMIIa HE TIePeropuT?

Pewenue:
+++
++-
+—+ B
—++s—A P(A)+P(A)=1,
=
oo P(A)=0’ = P(A)=1-0,001=0,999;
_+_
——+
A

+-@1amnouKka 2opumy, «-) - J1AMROYKA He 20PpUm.

. ea codvimusa coemecmubl, eciu noagienue 00H020 He uckawyaem opyzoe. Pucynok!!!
. Teopema. Beposamnocms nosignenus xoms Obl 00HO20 U3 08YX COBMECMHbIX COOLIMUL PABHA CYMMe

6€pOﬂI’I’IHOCm€lZ smux coovimuil 6es BEPOAMHOCMU UX COBMECMHOCO NOABIEHUA.

v

P(A w B) = P(A) + P(B)— P(A u B)

. 2.3.47. B a»ponopTy IBa OJIMHAKOBBIX aBTOMaTa MpoAaroT Kode. BeposTHOCTh TOTO, UTO K KOHITY JIHS B
aBromate Kode 3akoHuntcs paBHo 0,35. BeposTHOCTH TOTO, 4TO KOe 3aKOHUNUTHCA B 000ux aBTomatax 0,16.
KaxoBa BeposITHOCTB, uTO Ko(he ocTaHeTcsi B 000MX aBTOMAaTax?

Pewenue: 0,35+,35-0,16=0,54 — egepoammnocmov, moz2o, umo «kodhe 3aKOHYUMCA XOmsa 0bl 6 00HOM
asmomame», mozoa 1-0,54=0,46- «xoghe ocmanemcs 6 060ux agmomamaxy.

. Dyuxkuua pacnpeoenenus

2.3.42 BeposTHOCTB TOT0, YTO Ha TecTe Mo (U3MKe yJauuiics pemut 6ombie 9 3aaay paHa 0,61. BeposTHOCTh
TOTrO, 4TO OoJbIe 8 3aa4 paBHa (,73. KakoBa BEpOATHOCTh, YTO YYAIIUNUCS PEITUT pOBHO 9 3amgau?

Pewenue: Paznuua mexcoy coovimuamu — 9 zadau, noymomy 0,73-0,61=0,12:




. Omnpenesnedue. CoObITHE A Ha3bIBACTCS HE3aBHCUMBIM OT COOBITHS B, BeposATHOCTH COOBITHS A HE
3aBHCHT OT TOTO, POHU30IILIO COObITHE B min HeT. (MeX 1y HUIMH MOXHO TTOCTaBUTh «H)»)

. CoObiTe A Ha3bIBaeTCs 3aBHCHMBIM OT cOObITHA B, ecnu BeposSTHOCTH COOBITHUS A MeHsSeTcs B
3aBUCHMOCTH OT TOTO, IPOHM30ILIO0 coObITHE B Mtk HeT.

. Teopema. (YMHOKeHUsI BEPOSITHOCTEI) Beposimnocmv npoussedenus 08yx cobvimuil (COBMeCmHO20
NOAGNEHUs IMUX COObIMULL) PABHA NPOU3BEOCHUIO 8EPOAMHOCIU 00OHO20 U3 HUX HA YCI08HYIO 8EPOSMHOCHIb
0pYy2020, BbIUUCTIEHHYIO NPU YCII08UL, YMO NEPBOe cODbIMuUe Yiice HACMYNUIO.

P(Au B)=P(A)P(B| A) = P(A)P,(B);= P(A u B) = P(A)-P(B);—ne 3asucumvie codbimus;

. Dopmyna noHoIL 8ePOIMHOCMU
. [Tycts HEKOTOpOE COOBITHE A MOMKET MPOU30HTH BMECTE C OJHUM M3 HECOBMECTHBIX COOBITHI
H,H,,..,H,_, 00pa3yroIuX nOJIHYI0 2pyrny COOBITUN. [TyCcTh N3BECTHBI BEPOSITHOCTH 3TUX COOBITUI
* P(H,).P(H,),...P(H)=PMH)+PH,)+...+P(H,) =1
. U YCIIOBHBIC  BEPOATHOCTH  HACTYIUICHHS  COObITHSI A NP HACTYIUICHUH  COOBITHS
P(A/H,),P(A/H,),....P(A/H,)
. Toraa BepoSITHOCTh COOBITUSL A, MOXKHO HAWTH 110 popmyIie

P(A) = P(H)P(AlH,)+ P(H,)P(A/H,) +...+ P(H,)P(A/H,) = Y P(H)P(A/ H,)

i=1

. 2.3.44. Ie ¢daOpuKu BBHITYCKAIOT OJUHAKOBBIE CTEKJA JJIsi aBTOMOOWIBHBIX (ap. IlepBas BbImyckaeT
45% Bcex crekon, Bropas 55%. IlepBas ¢daOpuka BeiTyckaet 5% OpakoBaHHBIX (ap, BTopas 3%. Kakosa
BEPOSITHOCTb, YTO CIy4YaiHO KYIUIEHHOE CTEKJIO OpakoBaHHOE?

Pewenue:
H, —cmexno coenano na nepeoii pabpuxe; H, —cmexno coerano na smopoii gpabpuxe;=> P(Hl) =0,45; P(Hz) =0,55;
A— Kynieno b6paxkosannoe cmekio, = P(A / H1) =0,05; P(A / Hz) =0,03;
P(/—\) = P(/—\/ Hl)*P(Hl)-v— P(/—\/ Hz)*P(HZ) =0,45*%0,05+0,55*0,03=0,039;
. 2.3.49. ABroMaTHuecKasl JIMHUS U3rOTaBIMBAET OaTapeliku. BeposTHOCTH TOro, 4TO rOoTOBas OaTapeika

HeucrnpaBHa, paBHa 0,05. Tlepen ymakoBkoi kaxkmasi Oarapeiika MPOXOAUT CHUCTEMY KOHTpoJisi. BeposiTHOCTh
TOr0, YTO cHcTeMa 3a0pakyeT HeHUCIpaBHYyI0 Oarapeiiky, paBHa 0,96. BeposTHOCTh TOro, uTo MO OIMIMOKE
ucnpaBHyto, paBHa 0,01. Haiinure BepoATHOCTH TOro, 4TO CclydyailHO BbIOpaHHas Oarapeiika Oyner
3a0JIOKUpOBaHa CUCTEMOM KOHTPOJIs?

*  Pewenue:

H, — 6arapeiika ucnpasHna; H, —6aTapeiika He ucnpaBHa; = P(Hl) =0,95; P(Hz) =0,05;
A— OGarapeiika 3a0JIOKHpOBaHa CUCTEMON KOHTPOIIST; = P(A/ Hl) =0,01; P(A/ Hz) =0,96;
P(A)z P(A/ Hl)*P(H1)+ P(A/ Hz)*P(HZ) =0,01*0,95+0,96*0,05=0,0575;




