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Er | 107t |10+ 10




1 MHuoxkecTBa

3pIKOM TEOPpHUN BQp()ﬂTH()(fTGfI CJAVZKAT MHOZKECTBA.

Omnpenenenne 1. Muooicecmeso - 2mo cooOKynHoCmMs 005eKIM06, 005COUHEHHBIT 0 ONPEICACH-
HOMY NPU3HAKIY).

O003HAYAIOT MHOZKECTBA 3al IaBHBIMU JIATHHCKIMHI OYKBaMu. OOBEKThI, U3 KOTOPBIX COCTO-
UT MHOZKECTBO, 0003HAYAIOTCS CTPOUHBIMU JIATHHCKAMH OVKBAMH U HA3BIBAIOTCS €0 JIeMeH-
taMn (nuoraa Toukamu). IlpunaiiekHocts 00bekTa © MHOKECTBY A 0003HAYAIOTCS B BHJIE:
r e A

Crocodbl 3a1aHnsd MHOYKCCTB:

1. mepedncjieHHeM Bcex d7eMeHToB B ¢urypubix ckobkax: C' ={0,1,2,3,4,5,6,7,8,9,} -
MHOZKECTBO THRDD.

2 VKa3aHHeM B (I)I/IT:\"I.)HI)IX CKOOKaX CBOICTB 2JICMECHTOB, COCTAaB/JIAIONNX JaHHOC MHOZKECTBO:!
: > ) ) ~ . . 5
B = {x|x® —32* — Tx — 6 = 0} - MHOKCCTBO penieHnii KyOU1ecKoro ypaBHeHusl.

Omnpenenenne 2. Mnoowcecmso, e codepoicawiee v 00H020 INEMEHNA, HA3BLBALTNCA NYCTNBIM
U 0003HAMACNCA CUMBOAOM D .



Omnpeanenenune 3. /lea mroocecmsa A u B pashvi, ecau onu cocmoam u3 00HUT U Mexr JHce
INEMEHMO8, NPU IMom nuwym: A = B.

[Iyers MHOXKECTBO A COMEPKAT KaKue-1100 9JIEMEHTBI, & MHOXKECTBO 1B TOKe COJIEPYKUT BCE ITH
9JIEMEHTBI U ellle HeKOTOpble Apyrue, He cojepzkarmecs B A. Torna MHOXKeCTBO A HA3BIBACTCS
HOJIMHOZKECTBOM MHOZKecTBa B. DT1oT (pakT 3amucoiBaioT B Bujie: A C B. Ecim A C Bu B C A,

0o A = B.

Onpeneaenune 4. Mrooicecmeo ), omHOCUMEALHO KOMOPO20 NPOBOOAMNCA PACCYNHCOCHUA, Ha-
3BACNCA YHUBEPCAADHBLM.

Hanpumep, mast muoxkects A ={1,3,5,7,9} u B = {0,2,4,6,8} yHHBEPCATBLHBIM MOZKET
ObITH MHOKeCTBO Beex nudp C

113 yzke uMeronuxcs MHOKECTB IIPHU [IOMOIIN orepanun oOobeunenns U, nepecedenus M,
PA3HOCTH U JOHOJHEHUS MOKHO 00OPa30BbIBATH HOBbIE MHOYKECCTBA.



Ha‘npl/mep, eCJIN JIaHbl MHOZKeCTBa Aun B? TO

e AU B - MHOXKECTBO, COCTOSIIEE U3 JIEMEHTOB BXOJAININX WM B MHOXKECTBO A, WIH B
MHOZKeCTBO B, win B 0ba n3 nux (B reopun peposgraocteit A + B).

e ANDB - MHOKECTBO, COCTOSIIEE U3 ITEMEHTOB BXOJSIIINX U B MHOYKECTBO A, 1 B MHOZKECTBO
B (B reopun pepositaocreit AB).

o A— D - MHOZKECTBO, KOTOPOE IHOJIVIACTCA N3 MHOZKECTBA A YVAJdJICHUEM 29JIE€EMECHTOB, OJHO-
BpeMEHHO ITPHHA/JICZKAIIINX MHOZKECTBY B.

o A=0Q—A- JAOIHOJHEHHNE K MHOZKCCTBY A oTHOCHUTEJILHO VHUBEPCAJBLHOT'O MHOZKECTBA 0.



OHpe,I[e.HeHI/Ie 9. MHOOfC(?CmG(L, cocmoAwue u3 KOHEYHO20 “YUCAA INACMEHTIIOE, HA3BLEATOTNCA
KOHECYHBILMU.

Omnpenenenne 6. Mnoowcecmea, cocmoauue u3 DECKOHEUHO20 YUCAL INCMEHINOE, HA3DLEAOT -
cA beckoneunvmu. Eeau snemenmot 0CCrOHeUH020 MHOHCCCNGA MOHCHO NEPEHYMEPOBAND, MO
MHONCECTNGO HA3BIBALINCHA CUCINHBIM, 6 NPOTMUCHOM CAYYAC - HECUCTIHBIM.

HI)HM(%I)?LMI/I CUHETHBIX MHOZKECTB ABJIAIOTCId YUCJIOBbBIEC MHOZKECTBA A"T, Z. Q Muozkectpo R
HEeCUYECTHO.



2 CoObITug

T(%()pI/Iﬂ B(%I)()SITI—I()(?T(?I'L"I umMeeT AeJio Co (T.H}"‘I?)JI?II-II)I.\-'II“‘I COOBITHSMHI (‘()HI)IT'(I‘MI/I, HEL()..TII{),HGHHSIMH),
KOTOPbLIC IOJIUHAIOTCA CJACJAVIOIMNM VCJIOBUAM:

1. OBTOPsIeMOCTDH (B MPUHITAIIE)

® [[0ZABJICHUZ 61)&1(()13?H—IHI>IX I/ITf%ﬂG.HI"Iﬁ Ha aBTOMATHYCCKOM CTAaHKE - ITOBTOPAIOHIECCCH
(?JI}"‘IH.‘IL;I}I()(% coObITHE.

® DOZK/JIeHHNEe BEJINKOI'O ITO9Ta - HE IHOBTOPAIOIICEeCH (i..TI}"-I?LﬁI*I()e CcOOBITHE

)

4. CTATUCTHNYECKAA }"'(ﬁ‘;T()ﬁ‘II-IB()(fTb
® YUCTI0 BbIH?LlLGHI/Iﬁ OpJIOB 1IPHU MHOT'OKPATHOM H(),Z[()p?l(iblB?LHIfIH HpaBIf'I.HbH()I«L"I MOHETDBI
umeeT InpuMepHO (),Z[I/IH?LK()BI)II/UI IPOEeHT B PA3JIMYHBIX CEPUAX NCIIBITAHNIA.

® YHUC/IO aHOMAJIbHO ZKapKHUX ,Z[H(%ﬁ B TOJAY HE ()()Haﬂae’f CTATUCTUYICCKONI }i’(iT()IL"'I‘—IIfIB()—
CThIO.



Onupenenenne 7. Henvmanue (onvim, nabaodenue) - 2mo co8OKYynHoCmy Yeao6ull, npu Ko-
MOPHLT HAOA00AEMCA ABACHUE CO CAYUATIHBM UCTOOOM.

PGB}’.TIBT'(LT().\I HCIIbITaHN A ABJILACTCL (7()6bITI/’I(%, C KazK/IbIM N3 KOTOPbLIX MOZKHO CBA3aTh OIIPE/1e-
JICHHOE MHOZKECTBO. H()BT()M}" ¢ COOBITUSAMU BBIIOJIHSIOT TE K ,ZL(%IL;I(TTBHH? qTO U CO MHOZKEeCTBa-
MH.

IIpumep 1.

1. OupIt: I"I‘(L().H}(),Z[GI-II/I(% 3a YHUCJI0OM 3BOHKOB B MUHYTY, IHOCTYVIINBIICM Ha TG.H(—?(l)()I—IH}-’I()
CTAHITHNIO. CobOpiTe A: 3a MHUHYTY HOCTVIIMIO HE oos1ee 20 3BOHKOB.

2. OmnwiT: nogdpaceiBanne MoneTsl. CobObITHe B: BhINIajieHne repoa.

3. OmnpIT: BuicTpes1 o Mutrenn. Coobitue C': monajianne B MUIICHbD.



Onpenenxenune 8. Mnoowcecmeo () cexr 803MONCHHT UCTOD06 0AHHO20 UCHBIMAHUA HA3LEA-
eMeA NPOCNPAHCINGOM IACMEHMAPHBLT COOBLIMUT. Daemenmov. I3mo20 mHodxcecmea w € ), Ko-
mopvle He Mo2ym. Oblnb COCMABACHDBL U3 IPY2UT INCMEHINOE, HA3BLEAIOMCA IACMEHMAPHBLMU
cobvimuamu (ucrodamu), m. e. w - MO 00UH U3 BOZMOACHVLT UCTO006 UCTOIMAHUA.

Onpenenenne 9. Cobwmuem naswvieaemea aroboe nodmmoocecmseo A mmoocecmsa €2, m. e.

I3 onpejienienust ciaejyer, 9To w, 1 & ToxKe cOObITHSI.

[Tpumep 2. Mcnbitanne coctouT B nogdpachiBannn urpaibuoro kyonka. 2 = {1,2,3,4.5 6} -
IPOCTPAHCTBO FJEMEHTAPHBIX COOBITUH, w; = 1,ws = 2, w3 =3, w4 =4, w5 = 5,wg = 6, -
sjIeMeHTapHbie coObITHs, coObiTHe A = {2,4,6,8} COCTONT B BBIIAJCHUH T€THOTO TUCIA OUKOB.

3aMeuanue 1. DJieMEHTAPHOE COOBITHE HEe MOYKET OBITh COCTABJICHO U3 JIPYIHUX COOBITHIA.

Omnpeneaenune 10. Cobowmue A, komopoe ecezda npoucrodum 6 OaHHOM UCTBLIMAHUL, HA3bl-
saemca doCmMOGEPHHLM CODBIMUEM.

I[Ipumep 3. OUbIT COCTOUT B MOJOPACHIBAHUN TTPABUILHOIO UTPAJILHOIO KYOHKA.
docroeproe codobiTne A: BbINlaIeHIE KOJNYCCTBA OUKOB He MeHee 1.



Omnpenenenne 11. Cobwmue A, xwomopoe nukozda ne npoucrodum 6 OaHHOM UCTBLIMAHUL,
HA3BLBACTNCA HEBOZMONCHBILM CODBIMUECM.

IIpumep 4. OubiT COCTOUT B MOJOPACHIBAHUN TPABUILHOTO HUI'PDAJLHOIO KYOHKA.
Heposmozknoe codbiTne A: Bblnajenne 7 0UKOB.

Omnpeaenenune 12. Cymmoti cobvmuil A u B nasveaemcea cobvimue A+ B, komopoe nacmy-
naem mozda, xozda nacmynaem romsd Ov. 0d1o u3 cobwmuil A uau B (6 meopuu mmoosicecma

Onpenenenne 13. Ilpoussedernuem cobvimuii A u B nasweaemea cobwmue A - B, xomopoe
nacmynaem moeda, ro2da wacmynaem kaxcdoe u3 cobwmue A u B (6 meopuu mmooscecms

ANB).

Onpenenenne 14. Pasnocmwvio cobvmuii A — B naswvieaemca cobvimue, coCmoau,ee 6 mom,
wmo cobvimue A npoucrodum, a cobvimue B wne npoucrodum.

Onpeneaenune 15. Cobvimuem A, npomusonosodcHvim cobvimuio A, nazvieaemcsa cobwvimaue,
KOMOpPOe HACMYnaem moavko moz0a, xkozda we wacmynaem cobvimue A.



(_)LI(%BI/LH,H(), g0 §) - JA0CTOBEPHOE (3()6bITIfI€, a @ - HEBO3MOYKHOE COOBITHE.

Onpenenenne 16. Coovimua A u B Ha3ui6a10mMcA HECOBMECMHBMU, C€CAU OHU HUK0200 He
NPOUCTOOAM. 8 00HOM U MOM dHCe ucnvimanuu, m. e. AB = &.

Omnpenenenne 17. Cobwmue A sacuem cobwmue B, ecau A C B (A asasemea wacmmoim
cayuaem B ).

Onpenenenne 18. Cobwimus A u B naswearomes sxeusasenmuomu A = B, ecau cobvimue
A saevem cobwmue B u cobwimue B eacwem cobvimue A. m. e. ecau A C B u B C A, mo

4‘4:3.

Omnpenenenne 19. CoOwvimusi HA3BLEAIOMCA PAGHOBOZMONCHBIMU, CCAU U3 YCAOBUA ONBLINGA
HEAD3A 0MAamd NPeOnoOUMeHUs 00HOMY U3 HUX.

IIpumep 5. llpn noadpacbiBaHUN TPABUILHOIT MOHETHI BBITAICHUS Tepda U PEIIKH
PaBHOBO3MOZKHBI.



Onpenenenne 20. Coovmua Ay, As. ..., A, Hasvisaromes noanoti 2pynnot cobvimui, ecau

1. onu nonapro necosmecmuv, A; - A; = @, Vi, j.

n

2. 6 cymme obpa3yom 6ce nPoCmpaHcmeo INeMeHmapuulr cobmud: Y  A; = €.
i=1

3. u 6 peayavmame daHH020 UCIBINMAHUA TMOADKO 00HO U3 HUT 00A3aMEADHO NPOU3oTidem.

Omnpeanenenune 21. Cobwmue A; baazonpuamcmeyem cobvimuto A, ecau noasaenue A; npu-
sodum x nacmynaeruro cobvimua A, m. e. ecau A; C A.

IIpumep 6. OublT 3aK/04aeTcs B MOAOPACBIBAHIHT IPABIIBHOIO UI'PAJILHONO KYOHKA.
CoOpiTne A cOCTOUT B BBIIAJEHIN YETHOI'O YUCIa OYKOB. BuaronpusgrerByiommumu 6y1y T
caepyiomue coobitust A; = {2,4,6}.



3. BepodaTHOCTB

Bep()ﬂTH()(fTb - 9T0O KOJINYeCTBCHHA XaPAKTEPUCTHKA HACTVILJICHN A JTAHHOI'O COOBITHUSI.

Onpenenenne 1. Bepoamnocmvio Ha3veaemes wuciocas Gynkuus P, onpedeaernas na xkaic-
dom muooicecmee A C Q) u obaadarowas caedyrouumu ceoticmeams:

1. P(A)>0
2. P(Q) =1

3. P(A1+ A+ ...+ A,) = P(A)) + P(A2) + ...+ P(A,),

ede Ay, As. ..., A, - nonapno necoemecmuvie cobvimus, m. e A; - A; = 3, Vi, j.



CnencrBus m3 CBONCTB BEPOATHOCTU

L.

o

ot

P(Q) = P(2) + P(QQ) - cienyer u3 coorHorienust ) = & + () u cpoiicTsa 3.
P(@) = 0 - caeayer u3 mepBoro cJejCcTBHUSL.

P(A) =1— P(A), VA - Caeayer u3 coornomennsa A+ A =  u cBoiictsa 3.
0< P(A) < 1-wuscpoiicte 1 u 2

P(A+B) = P(A)+P(B)—P(AB),rne A, B - npon3BoJibHble, He 00513aTEIHHO HECOBMECT-
ibie coobiTust (em. Bennens c¢. 41). Hacrymienne cobbitust A 03HaYaeT, 9TO MPOU3BOILIO
OJIHO U3 COOBITHI w; € A, KOTOpOe OJHOBPEMEHHO MPUHAIICKUT cobbiTHio B. Crenoa-
A) - BepOSITHOCTH HACTYILICHUST COOBITHS U3 nepecedennst A M B MHOKeCTB

TesibHO, P(

Aun B.



. P(A+DB)

P(A)+P(B)—P(AB),



(,)FI.)‘().IIH‘II"IB (3()6I)ITI/I}I, Ha KOTOPDLIX OLPeIAC/ICHDI BCPOATHOCTH, JOIOJIHHTC/JALHBIMI VC/JIOBHAMIHU,
MOZKHO BbIJICJINTH HECKOJIBKO BEPOATHOCTHDBIX CXEM.

3.1 Kiaccudeckada BEepOATHOCTHAd CXeMa

Onpenenenne 2. Kaaccuuecrotll eepoammnocmmoli cremoti Ha3vl6aiom UCnvimanusi, 1006.ie-
MBOPANULUE CACOYOULUM CBOTCTNEAM.

1. anemermapnvie ucxrodu, 00pasyiom Konewnoe muosncecmeo A = {wy, wo Wn};

2. INEMEHIMAPHBLE UCTO0bL 00PA3YI0Mm. NOAHYIO 2pYynny coOvmul, m.e. NONAPHO HECOBMECIT-
Hbl, 6 CYMME 00pa3yiom npocmpaHcmeo INeMenmapmusviy coovimud 2 u moavko 00no u3
HUT 00A3AMEADHO NPOUCTOOUMN,;

J. INCMEHTNAPHDBLE coObLMUA PaAGHOGO3IMONCHDBL.



B knaccuueckoil cxeme BEPOATHOCTD ' (?.H}-"I?lﬁH()l“() COOBLITUSA A BLIUUCILCTCS IO (1)()1).\«[}’.?1(%1

P4) =4 (1)
n
rae na - 91UCJjI0 d/JieMeHTapPHBIX (?()6]31THI"J’I, 6.,71%ll"()HpI'IEIT(?TB}"'I()IHI’IX COOBITHIO fl. T. €. TeX UCXO0J0B,
pn KOTOPbLIX (?()()I)ITI’I(’? fl MPpoOUCXOJaNT, N - IHOJHOEC YINCJIO DJICMEHTAPHBIX COOBITHIA.
(D}f"HKH‘I-*Iﬂ (1) ABJIACTCA BEPOATHOCTDHIO ITOTOMY, 9TO VJAOBJIETBOPACT BCEM cBoOiicTBaAM BEPO-
ATHOCTH.

I[Ipumep 1. I3 ypubl, conepzkatieii 4 6eabIx mapa n 6 9epHbIX MAPOB, HAYTA U3BJICKAIOT
ojinH 1map. KakoBa BeposSTHOCTH TOTO, UTO 9TOT AP OKAZKETCS IePHBIM?

Pemenne. Cobbitue A={u3Biaedenuplii map - 4epHblii }. DaeMerTapHoe coobITHe Ww={13 YpPHDI
m3psiedeH oun map}. Jdannoe ncupitanue nveer n = 4 4+ 6 = 10 s7eMeHTaAPHBIX COOBITHI.
bBaaronpusgareTByomux coObITHIO A daeMeHTapHbIX coObiThit n4 = 6. [losTomy 1o

dopmyite (1) BepositHoCcTh cobbITHsT A paBna: P(A) = 0= 0, 6.



I[Ipumep 2. Yo Dosee BepoOATHO TPU TOAOPACHIBAHUN JIBYX MOHET: MOHETBI JIATYT
OJIHOUMEHHBIMHI WJIH PA3ZHOUMEHHBIMU CTOPOHAMHU !

Perenne. PaBHOBO3MOKHBIE HCXOJIBI OIBITA NPEJACTABUM B Buje: {rr,rp,pr,pp}, rie r - repod,
p - penika, odiee Yucga0 uexopaoB n = 4.

Cobpitnio A={MOHETBHI JISATYT OJIHOUMEHHBIMU CTOPOHAMH | OJIATONPUSITCTBYIOT HCXO/IbI
{rr,pp}, cobbrTHi0 B={MOHETBI JISITYT PA3HOUMEHHBIME CTOPOHAME } GJIATONPUSITCTBY IOT

, 2
ucxo bl {rp,pr}. [Hosromy ny = 2, np = 2 u u3 dpopmyist (1) caenyer, uro P(A) = i = {): 9
2 =
PB) = i 0, 5. 3HaYUT, BEPOSITHOCTUH OJIMHAKOBDI.

N3 (1)()1.))’1}"._le1 (1) cjeayeT, 94To B KJIACCUYICCKOI ¢XeMe BbhIUYNCJIeHUe BEPOATHOCTH COOBITUS CBO-
JANTCHA K BBIYMUCJICHUTIO YMCJIA 6.,H?1.T()HI.)I'IEIT(TTB}’I()HLI-’IX ITOMY COOBITHIO CJIydaeB. Hacro T 1ducia
HOJCYUYUTHIBAIOTCI € UCITOJIB30BaAHUEM METO/10B K().\'I()I/IH?IT()I)HKI-'I.



4.

1 ~

Pa3smernienus ¢ moBropeHuavu  [lycers muoxectso € = {ay, as, . . ., ap} COCTOUT U3 N dJie-
MEHTOB, CPeJI KOTOPBIX MOTYT ObIThH OJUHAKOBBIE. BhIOepeM 13 9TOro MHOKECTBA, k' 9JIEMEHTOB,
e k < n. [lonyaennsiii HaOOP JI€MEHTOB, PACIOJIO0KEHHBIX B OIPEJICTCHHOM HOPsIKe, HABbI-

BACTCSI pa3MeNieHneM ¢ MOBTOpeHus M 1 0obo3Hadaercs A, .
pa nadbopa cuntaoTces pasanIHbIMU, €CJIH OHU PA3JIMIAIOTCS WIH THIIOM BXOASIINX JIEMEHTOB,
WIN MOPSJAKOM UX CJICJIOBAHUSI.
Hucsro Takux HabOPOB BLIYUCISCTCS 110 (DOPMY.JIE:

{i =i (2)
IIpumep 3. llmeercst KOgOBBII 3aMOK, cogaepzkalimii 3 saeiikn. CKOJIbKO KOJTOBBIX
KOMOHHAIINI MOYKET COJICPKATH TaKOil 3aMOK?
Pemenne. Beero uveercst necsats nudp: {0,1,2,3,4,5,6,7,8,9}. B neppoii siueiike MOKHO
Habparh 10 mudp. C kaxka0ii u3 3Tux nudp BO BTOPOIl sUeiike MOKHO HAOpaTh ToxKe 10
mup. Beero momyantesa 10 - 10 = 100 komOnnanuit B apyx sueiikax. C kazxk1oi u3 100
KOMOUHAIMI B MEPBLIX JIBYX sgueiikax MoKHO Haopath 10 mudp B Tperbeii sueiike. IItoro Bo
BCeX Tpex gueiikax MoxkHo Habpars 1000 koMOuHaIMii.



Pa3memnienns 6e3 moBropennii  llyers muoxkecrso €2 = {ay, as, ..., a,} cOCTONT U3 N 3J1e-
MEHTOB, CPe/Ii KOTOPBHIX HET OJUHAKOBBIX. BbiOepem m3 3Toro mMuoxkectBa kb 9J€MEHTOB, TJ1e
k < n. Hoayaennslit HaOOp 971€MEHTOB, PACHOJIOKEHHBIX B OMPEICCHHOM MOPSIKe, HA3hIBACT-
sl pasMelenueM 6e3 nopropenns u obosnadaerca AP

Ba nabopa cuuTaloTCd pasanIHbIMUI, €CJIH OHU PA3JIMIAIOTCS XOTS Obl OHUM JIEMEHTOM, HJIN
COCTOSIT U3 OJIMHAKOBBIX 3JEMEHTOB, HO OTINIAIOTCS MOPSIIKOM UX CJI€I0BAHUS.

Yuco Takux HAOOPOB BBIMHCISETCS 110 (hopmyie:
Ak ol XL ¢ - 5 y
A=nn—1)n-2)...(n—k+1)

N1

romeml = 122:3=. . . #n.



I[Ipumep 4. B neppencrse o dyrdoay yaacreyer 17 koMani. CKOJIBKAMHI CIIOCODAMU MOTYT
paCIpeIeTUTCS MEZKJIY HUMU KOMILICKTBI 30JI0ThIX, cepeOPSHbIX U OPOH30BBIX Meaasieii’?
Pemenne. 3o/10Tbie MeIa/Il MOKET TOJIYIATH KazKaas u3 17 KoMaHI, T.e. CyIecTsyeT 17
ciocoboB pacupeesnennsd. Cepedpsaable MeIa i MOYKeT MOJIVINTh KazKaash U3 OCTaBIIIXca 16
KOMAH/I, TPpUIeM ¢ KayKJAbIM 13 17 ¢rmocoboB pacipeae/ieHus 300ThIX Megaseit coueraercs 16
cIIocOOOB pacupejie/ieHus cepedpaubix Meaaseii. Beero cymecrsyer 17 - 16 = 272 crocoda.
bponsosbie Menam MOZKET HOJYUUTH KazK/as U3 OCTABIIMXCI 15 KoMaH I B coueTanun ¢ 272
CIIOCODAMH PACIIPEJICTICHUS 30J0ThIX U cepeOpsaubix Meaaseii. [loaromy obiee ancio crnocodon
pacrupejie/IeHus BeeX KOMILICKTOB Mejasieil papuo 272 - 15 = 4080.

;L?LHH}’H) 3a4/1a9V MOZKHO PEHINTDL HeIloCpeJACTBECHHO HCIIOJIL3V (l)()pM}".Hy (3)

A3 _ AT __ 141151617 _
Af7 = @r—ak 14! = 4080.



IlepecranoBku Eciu npn paceMoTpeHnn pasMeniennii 0e3 moBTOpeHuii u3 n pas3JimIHbIX BH-
JIOB 9JI€MEHTOB BBIOUPATL 7 9JIEMEHTOB, TO OHU MOTYT OTJINYATLCS TOJILKO HOPSIJIKOM CJ1€/10Ba-
Hust. Takue HAOOPHI HA3BIBAIOTCS MEPECTAHOBKAMHI U 0003HavYaoTcst depe3 P,. 113 dpopmyiinr (3)
CJICJIVET, YTO IpU k = n, YUCJI0 IePeCTAHOBOK PABHO

B = il (—l)
[Iycroe MHOZKECTBO MOYKHO VIIOPSIIOYNTL OJHUM CIIOCOO0M, 1todToMy 0! = 1,

I[Ipumep 5. CkoabKO pa3 Tpedyercs nepecaxKuBaThes mepcoHazkaMm dacun KpoLiosa
“Kpapret”’, 9T00bI YOS UTHCS B TOM, YTO B MY3BIKAHTBLI OHU HE TOISITCS?!

Pemenne. Nyeetcsa 4 cTyaa n ocest, Ko3es, MapThIIIKa JIa KocoJambiii Mumka. Hano BeiscHuTE
CKOJIBKIMHE CIIOCODAMH MOYKHO pasmMecTuTh 4 saementa 1o 4 Mectam. [1o dopmysie (4)

1 =1~2-34 =24.



[TepecTtanoBku ¢ moBtopeHuamu llyers vuoxectso € = {ay, as, ..., a,} cocrour us n
9JIEMEHTOR, CPEJIH KOTOPHIX MOT'YT ObITh OJIHHAKOBbIC. BhIOepeM 3 3TOro MHOYKECTBA 11 9JIeMeH-
TOB. lloryuenunlii HAOOP JIEMEHTOB, PACHOJOKEHHBIX B ONPEJICCHHOM TOPS/IKe, HA3BIBACTCS
MePECTAHOBKAMHE € MOBTOPEHUSIME U obo3Hauaercss P(ny, na,...,nx). Takne nabopbl MOTyT OT-
JIMIATHCSI TOJABLKO MOPSIIKOM CJI€/I0OBAHUS dJeMeHTOB. [lepectanoBoK ¢ moBTOpeHusiMu Oy1eT
MEeHBIIe, YeM Takux yKe 0e3 nopropennst. Hampumep, ecan B ciroe "MAMA"BTOpoii n geTpep-
TBI 3JeMEHT MOMEHITH MeCTaMU, TO CJIOBO HE M3MEHHTC.
Yucso nepecTaHoBOK € MOBTOPEHUSIMU BBITUCISICTCS 110 (hOpMYJIe:

n!

(5

P(ny,no,...,ng) = — ‘
nilng! . .. ny!

rae n; - 41ucJio 3JIEMEHTOB II€PBOI'O TUIIA, Tl9 - YHUCJIO JIEMEHTOB BTOPOI'O TUIla, U T. .

I[Ipumep 6. CKOJIBLKO ITEpecTaHOBOK MOZKHO ¢/1ejaTh u3 OykB ciaosa "Muccncunn'?
menue. B tannom ciose 0vksa "u''Berpeuaerca 4 pasa, Oyksa "c¢'"'Berpeuaerca tpu pasa,
Pemrenne. B nannom ciaose 6ykpa "u"Berpeuaercs 4 pasa, Oyksa "c¢''Berpedaercs Tpu pasa.

OCTAJIbHBIE OVKBBI BCTpedatoTes 1mo oanomy pasy. Beero 9 oyks. [lo dopmyiie (5) monyaaem:

zr 9! ;



Coueranug 6e3 HOBTOpeHI/Iﬁ Coueranusgmu (Y,I; 13 1 9JICMEHTOB 110 & 9J1eMEeHTOB Ha3hIBAIOT-
Ce BCEBO3MOZKHDLIC H'(l.()()pI)I ITUX DJIEMECHTOB, OTJINYAIOIMMECd APYI OT APYVIad COCTABOM 2/JI€MEHTOB,

HO HE TOPSJIKOM CJIe TOBAHUSI.
Yucsro couerannii 6€3 MOBTOpEHUI paBHO:

; n!
le‘r _ 6
" kl(n—k)! (6)

I[Ipumep 7. B maxymarnom typuupe yaactyior 20 maxvatuctoB. B dounaa BeIXOJAT Tpoe.
CKOJBKUMHU CIIOCODAME MOZKeT ObITh 0Opa3oBaH (puHa I TypHHPA”
Pemenne. B 3ajaue ne Bazken nopsijiok, B KOTOPOM MAXMATUCTBI BLIXOAAT B (pUHAI, TTOITOMY

l i (6): C2 20! 17!-18-19 - 20 {5
MOZKHO BOCIIOJIB30BATBHCA (POPMYJIOU () CUoy = 17 - = — — 4U.

20 31(20 — 3)! 317!
Coueranuga ¢ moBropeHmsaMu llycTth MuONKecTBO () = {(1‘1. A5 « =« 5 (z_n} COCTOUT U3 N dJIe-

MEHTOB, Cpe/Iil KOTOPBIX €CTh oJnHakoBblie. Habop n3 k sj1eMeHToOB, pacioIOKeHHBIX B JTI0O0OM

HOPSIJIKE, HA3BIBACTCS coueTanusMu ¢ rnopropennsgvu. Hanpumep, B npojgazxke nmeercs 4 copra

MU POYKHBIX, TpedyeTcs KYIUThL 7 NUPOKHBIX. B pesyabrare MOKVIKH 00s3aTeIbLHO OKAZKYTCS

MU POZKHBIE OJIUHAKOBOTO COPTa, HO TMOPSJIOK, B KOTOPOM OHHU VJIOKEHBI B CYMKY HE BarKeH.
Yucsio coueranuii ¢ MTOBTOPEHUSIMEI OLPeIeasdeTcs 110 (bopmyie:

—k 5 (n+k—1)!
Co=0  n 4= 7
n n+k—1 Af!(‘l'l . l)' ( )



I[IpaBuiaa komOumHaTopukmu llpasuio cymMvb

H}"(TTI) J1aHO MHOZKEeCTBO A u muozxkecrso B. Ecomn u3 [mepporo MHOzKeCTBa OJAMH 9JIEMEHT MOZKHO
BbI()p'dTb n (3H()(3()6'(l.\'II-'I, a 13 BTOPOIo - M (31'[()(?()6?1&-11*1, TO BbI()()p O/THOT'O DJIeMEeHTa H3 IMepBoro
HJIN 13 BTOPOI'O MHOZKECTBA MOZKHO BbI()p'(LTb R CIIOCODAMU. DTO [IPpaBuIo CIIpaBe/ L/ IUBO JIJI
JIIOOOTO KOHETHOTO YNCJIA MHOYKCCTB.

HI.)?LBI-’I.H() IIPOU3BBEICHU

[Iyers nano muozkectBo A m MHOXKeCTBO B, nmpuiyeM U3 MepBONO MHOKECTBA OJUH JIEMEHT
MOYKHO BBIOPATDH 1 CIIOCOOAMU, & I3 BTOPOTO M - cIiocodbaMu. 113 KazkK10ro MHOXKeCTBA BLIONPAIOT
O OJITHOMY 3JIEMEHTY H TOJTVUIUBIIVIOCS Tapy 3alHCHIBAIOT B OIPEACJICHHOM MMOpsIKe. Huc/io
TAKHX ITap MOKHO BBIOPATE: 1+ CIIOCODAME. DTO TPABUJIO CIIPABEINBO IS JTI0OOT0 KOHETHOIO
YUCTa MHOYKCCTB.



I[Ipumep 8. Cpean 25 cTyaeHTOB IPpyHILL, B KoTopoii 10 geBymiexk n 15 oHOIIeN,
pasbITpbiBaeTCsd 5 OuaeToB B TeaTp. Haittu BepogTHOCTH TOTO, UTO cpean ob1ajareei
OMJIETOB OKAXKYTCs 2 JICBYIIIKH.

Pemenne. Haitgem quce/1o 01aronpusgTeTBYIONUX CJIVIAEB U 00IIee TUCI0 BO3MOKHBIX CJIVIAEB.
Ob11ee 9uca0 CayIaen - 9TO IUCI0 CIIOCOOOB, KOTOPHIMH MOYKHO PACHpPEIeJUTh 5 OUIETOB
cpean 25 venopek. Llopsaaok pacrupejesieHnst He BazkKeH, MOITOMY HAJJ0 BBIYUCIUTH THCIO
couerannii: Coy = r,(f:' s = 53130.

Yuc1o 61aronpusgTCTBYIONIUX cIyvaaen. ViMeeM MHOKECTBO JIEBYIIEK U MHOZKECTBO IOHOTIEH.
Cpenu 10 aesyinex pacupegeuts 2 omiera Moo C7) = % = 45 cnocodbamu, T. K.
HOPSIIOK He BaykKeH. AHAJIOTHYIHO, cpejin 15 I0HOoIIel pacupeae/nTh 3 OnaeTa MOKHO
& = 3,(11—{ = 455 cnocobamu. [lo nmpaBuiny yMHOXKEHHST pacipe e IuTh Bce H OMIETOB
MoxkHO C%, - C3s = 20475 crocobamu.

; : CVZ (“'3
BeposgtHocTh TOTO, UTO 2 OUJIETA JIOCTAHYTCS JIeBYIIKaM pasaa: P(A) = C—lo ~ 0, 385.









5. CraTuctunyeckass BEpOATHOCTHas cXeMa

C}-"III_(%(T.TB(%I-II-I()I'/JI 0COOCHHOCTBIO KJIACCHICCKOI CXeMBbBI SBJISICTCS TI)(?()()B'(LI--II/I(-‘, PaBHOBO3MOZKHOCTHU
NCXO/10B. I\:()I‘ﬂ}l B VCJIOBHAX HUCIIBITAHWS HE BbLITTOJIHACTCHA 9TO TI)(%()()B?LHH(J.? TO UCIIOJIB3VIOT CTa-
TUHCTHICCKVIO BEPOATHOCTDL (‘I'd‘(iT()T}"'). Hp()Berer.\l CEPpUIO U3 N OIILITOB N IMOJCYUTACM TUCJIO 714
nogBJICHUIT coObITH A. T()I';’I?L BEPOATHOCTDL B CTATUCTUYCCKOI ¢XeMe BhIUUCISIeTCs 110 (1)()}).\1}".71@2

P(4) =2
n

J?LI*IH}"I() BEPOATHOCTL MOZKHO BBLIYHNC/JIUTL TOJLKO ITOCJIE IIPOBEACHHZ OIIbITa, T. €. TI)G()}"I()T(TH
DKCIHHEPUMECHTAJJILHBIC JTaHHDIC. DTUM CTATUCTUYICCKASL BEPOATHOCTDL OT/INYa€TCA OT KJIaCCHUYIC-
(f-K()ﬁ, KOTOPazZ olipeae/ideTCd TNC/I0M 6.71&LT()HpI/IEIT(?-TB}"I()IH_I/IX CJIy4daeB. 3;{@(213 n A 9aCTOTa 1HHOAB-
JICHUST COOBITHSI fl, a He YUCIO ()JI?LF()HpI’IﬂTCTByI()IH_HX CJIyvaeB.
HI)I’I.\’I(-‘,p()NI HCIIOJIB30OBAHUS CTATUCTUYCCKON CXeMbl MOZKeT CAVZKUTD H(),CL()I)‘(.L(?I)IB&I"II’I(? MOHETDBI,
y K()T()p()ﬁ CMEIICH IEeHTP TAZKEeCTH. B »Tom CJIVIa€ BbIIIa/JICHHUE YNC/Ia OPJIOB U rep()()B HEe OJAU-
HAKOBO, ITIO9TOMY BbBIMNCJ/IUTL IHCIO 6.,-‘1?1T()HpI’IﬂT(fTB}"I()HI_HX K«'rl.K()NIy-.HIfI()() HCXOAY CJIVYaeB HEJIb-
3. BGP()HTH()(?TB onpeaeJIeHHOIro ncxodad MOzKHO BBITHC/IHUTDL TOJILBKO H()ﬂ()p()(IHB MOHETY T pas3
H IMoJCHUTaB YHCTO HHTEepPeCYIONIHX HCXO10B. B(?I)()HTH()CTI) BBITHCJIACTCS 1TOCIE 1TPOBEJICHM 4
OIIbITA.



6. I'eomeTpuyeckass BEpOITHOCTHAd CXeMa

Ecan B Kitaccuueckoii cxemMe 0TKa3aThC OT Tp()-()()Ba‘I"II/Iﬂ TOI'O, 9TO JIEeMEHTapPHbIC NCXO/bl ()61_)'(1‘—
S3VIOT KOHevYHnoe MHOZKeCTBO, OCTaBUB B CHJIE€ OCTaJIbHbBIE TI_)(%()()BH.HHSI, TO MOJIVIUM CJI€IVIOILY IO
3a1a9Y. Hy(in Ha IIOCKOCTU UMeeTcss MHOZKeCcTBO G 1 ero [MOJIMHOZKECTBO D. Obo3naanm qepe3
SG nsS D 1JIOIA/Ib KaZzKJIO0I'0 U3 MHOZKECTB. B obnacts G HaV/Ia9y 6})()(?&1()T TOYUYKY U nHTepecy-
I0TCA, KaKOBa BEPOATHOCTDL IO/ aHNL 9TOIl TOUKH B 00JIacTL D). BI)()C?LI()T HaVJ1a41y O3HaAYadeT,
q4T0 61)()HI€I“IHE15I TOYKa MOZKET 1IOITaCThb B .HI()()}"I() TOYKY MHOZKECTBa G. BQD()EITH()(?TI) I[MOoIla1aH
TOYKHN B K?LK}"I()-JII/I()() JaCcTh MHOZKecTBa (G I[IpoloOpHIunoHaJIbHa ILJIOIILA /AN 9TOH YaCTH. H()If)T()M}-",
paccMaTpuBad coopiTne A— {T()‘-IK'(l [1oI1a. 1a B MHOZKECCTBO D}. [MOJIY I M:

Sp
(4) 5.
B obmem ciaydae
. mes(D)
Bl = mes(G) (8)

rae mes O3HavaeT ILIOHIA/Ab WJIN ()()rbe.\«l, B 3aBUCUMOCTHU OT Pa3sMEpPHOCTHU 3a/1a'TH.



I[Tpumep 9. /IBa uesnoBeka A u B 10roBopuanch o Berpede Mexkiay 12 u 13 gacamu.
[Ipurmeammii mepBuIM KaAeT B Teuenne 20 MUHYT, 3aTeM VXOIUT. HeMy paBHA BEPOSATHOCTD
perpeun A u BY

Pemenne. O003HaUMM MOMEHTHI IPUXOAsd A 1 B cooTBeTcTBeHHO Yepe3 x u y. s Toro
qT0OBI BCTpeda TPOU30ILIa HEOOXOAUMO U JI0CTATOYHO BHITOJTHEHUA COOTHOIICHUS:

|r — y| < 20. Pacemorpum & u y Kak JIeKApTOBBI KOOPAUHATHI HA MJIOCKOCTH. BCeBO3MOZKHDIE
HCXOJIbI M300PAZKAIOTCs TOUKAMEI KBaJIpaTa co cTOpoHoit 1 gac (60 miuH).

40
60

20

B.TIHT()HPI’IﬂT(fTB}’I()IILI/IG BCTpede COOBITHS XapaKTepusyvioTcd TOUYKaMHU B i’)a\HlTpI/IX()B?l.HH()ﬁ

noJioce. Vekomast BEPOATHOCTDL PaBHA OTHOHIICHNIO ILIOIMILA/JW ITOIOCHI K ILTOIIA/JAM KBa/JIPaTa:
602 —40* 5
P(x'_l) — O = - = O.'56
60+ 9




7 HezaBucumocTnb coObITUM

Onpeneneune 1. Coowmus A u B nasviearomes ne3asucumvlmu, €cau
P(AB) = P(A) - P(B) (1)

m. €. GepoATIHOCIIND 001020 COOBIMUA HE 3AGUCUM OM cepoArmrocmmu NoOAGACHUA ()7)@/2(')20 coObi-
mus.

CBolicTBa HE3aBUCHUMDBIX COOLITHIL:

1. Ecm P(B) > 0, To P(A|B) = P(A).

2. Ecoim A nu B nesasucumnl, 10 A u B TOXKe He3aBUCHMDIL.

3. Eccim A u B nesasucumnl, 1 BN C = &, torna coouituga A u B + C' TozxKe He3aBUCHMDI.



IIpumep 1. Haiitu Beposgtnocts nosp/icnus repda Ha ABYX MoHeTax OJHOBPEMCHHO IIpH
OJIHOKPATHOM HX HOJAOPACHIBAINHI.

) 1
Pemrenine. BepogrnocTu nosip/ieins repda na Kazkoii monere papiunl P(A) = 5 1 He sapucAt

APV OoT JApVra, M1HO>TOMY MOZKHO BOCIOJ/IL30BATLCA ('1’)0],').\-‘IL\}'.FIOl.?i IIPpOUsBCICHNA 11

1 R |
nezapucumblx coovituii: P(AB) = P(A)P(B) = AT
Omnpenenenne 2. Cobwmus Ai. As, ..., An Ha3vleaomes ME3AGUCUMBMU 6 COGORYNHOCIU,

ccat 0as 2Moowur k < n u3 HuT 6unoAHACINCA COOMMOULEHUE:
P(A1-As-...- Ax) = P(A;) - P(As) - ... - P(Ag)

3ameyanue 1. I3 nonapuoit nezapucumMocTu coOBLITHIL He ¢JleyeT UX He3aBUCUMOCTD B
COBOKYIIHOCTH U Haobopot, u3 coornomrenuii sujga P(ABC) = P(A)P(B)P(C) ue ciaeayer
nmonapuoii nesapucumMoct coonituii A, B, C.



8. BepOFITHOCTb CYMMb

- . ___~
[IpaBuia ciokenust BeposTHOCTEl CJIeAVIOT U3 CBOHCTB BEPOATHOCTH W UX CJACJICTBUI. DTH MTpa-
BILTA CIIPABE/TUBDI JIJIST BCEX BEPOSATHOCTHBIX CXeM (He TOJBKO Kjaccudeckoii). Ecim cobbrtust
IONapHO HecoBMeCTHHI T. e. 4; N A; = &, To 1o ¢BoiicTBy 3:

PAi +As+ ...+ 4A,;) =P(A) + P(As) +...+ P(4y)

ITpumep 10. B ypue 30 mapos: 10 kpacubix, 5 cunux u 15 decupeTusix. HaliTu BeposgTHOCTD
MOSIBICHUST IBETHOTO THAPA.

Pemenue. [losisyienne npernoro mapa (cobbitue A + B) o3nadaer nosipjienne Jud0 KpacHOro
(cobbrTe A), b0 Gestoro (cobbiTie B) mapa. BeposTHOCTH TOSBICHHST KPACHOTO TIapa
P(A) = % Bepograocts mosiBienust cunero mapa P(B) = 3—’0 Cobbitust A u B necoBMeCcTHbI
(mogiB/ICHNE TTAPA OJHOTO MBETA HCKIIOUACT OJHOBPEMEHHOE TOSIBJICHUE Tapa JIPyroro mperTa),
OITOMY

P(A+ B) = P(A)+ P(B) = 10 D
] - 30 30 2
st moJstHOM rpynnbl coObITHil, T. €. A; + As + ...+ A, =, cobbiTus A;, A, ... A, nonapHo

HecopMeCTHbI 1 OJIHO U3 HUX 00s13aTeILHO IPOUCXOJNT, 110 (fB()IL/'I(fTB}" 3 1 (TB()IL"I(?TB}" 2 [MOJIY YU M

P(A+As+ ...+ A,) = 1.



IIpumep 11. CTpestok NpOU3BOJUT 2 BLICTPEIA IO MUIICHA. BeposgTHOCTL OJIHOIO MO A HI s
P(A) = 0,5, BeposgTHOCTH jiBYX nonatanuii P(B) = 0, 3. KakoBa BeposgTHOCTH MpoMaxa
(cobbitue C')?

Pemrenne. Coobitnsg A+ B + C' = (), mosToMy oHI 00Pa3yIOT IMOJHYIO IPYIIIY COOBITHII, T. K.
OHHU MMONAPHO HECOBMECTHBLI U OJHO U3 HUX 00s3aTe/IbHO Tpon30iiaeT. [losromy

P(A)+ P(B) + P(C) =1, orkyna P(C)=1-P(A)— P(B)=1-0,5-0,3=0,2

CoObrtue A n IIPOTUBOIIOJIOZKHOE €MY coopiTie A HJ121 VA ()61)213}?()1“ I[MOJIHYVIO I'PVIILY, ITO9TOMY

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



CioxxkeHrne BepPOATHOCTEIl COBMECTHBIX COOBITHIT /LIS cOBMeCTHBIX CcOOBITHII, T. €.
AiNAj # D B COOTBETCTBUH CO CJAEJCTBUEM It

P(A+ B) = P(A) + P(B) — P(AB)
P(A+ B +0C) = P(A) + P(B) + P(C) — P(AB) — P(AC) — P(BC) + P(ABC)

riie coobituss A, B u C' Ipou3BOJIbLHBI.



BepoarnocTh HacTyniaeHusa XoTd Obl OJHOIO COOBITHUA

Hacrviutenne xord Obl oj1oro u3 coopituit Ay, As. ..., A, o3Ha49aeT, 4TO J0/ZKHO IIPOU30HTH

JIOO 0/1H0, JuOO0 JABa, JIMOO TpHU. OO Bee N coOLITHIl. 1 BhIYHC/ICHUS TAKHX BEPOATHOCTCI
OJIL3VIOTCS CJICAVIONIUM Pe3VILTATOM.

Teopema 1. Beposamiocmov noscacrus xoms 0v, 0dnozo usz Ay, As. ..., A, nesasucumvic 6
COBOKYNHOCTU COOBIMUT PAGHA:

P(Ai+As+ ...+ Ay) =1—P(A;)- P(A)...P(Ap)

HokazareanbctBo. Codbuitusg A= A1+ As+...+Ap u Ay - Ay... A, 00pa3yioT I1OJHYIO
I'PVIIILY COOBITHIL, TOITOMY

A+A1-A... A, =Q 1 P(fl + A;-As. .. fln) =1
HO HPpaBHJ/JIY CAOZKCHHA HC3ABHCHMDIX (.7061)11’1“11.-".1 MOZKHO 3allHCaTb.:

H.JTH

P(A)=1-PA,-A;...A4,)



Ilo VCJIOBHIO COODBITHA HC3aBHCHMDI B COBOKVIIHOCTH, HHOYTOMY

P(A;-A;...A;) = P(4;) - P(4) ... P(4,)

HQ;J,C'I‘?[-][OBKZ]. TOro CooTHoOHICHNA B ITPCAbLIVIICC PaBCHCTBO 3apeCpllacT JOKa3aTC/ILCTBO.

ITpumep 2. Bepogrnoct nonajanns B 1e/b KazK/10I0 13 TPeX OpyAHil COOTBETCTBCHHO
pasipl: p; = 0,8, po = 0,7, p3 = 0,9. KakoBa BepodaTHOCTD HONAJaHI B HE/IL XOTS ObI OHOI'0
13 opvamii (coboiTne A) npu ojgmom 3asne?

Pemrenne. Pesyvibrar 3a/ia, npu KOTOPOM IPOU30ILIO HOHAJANNE XOTd Obl 01HOI0. OPV/H
MOZKHO 3allicaTh B BHJIC:

111 110 101 011 100 010 OO1.

rie 0 o3nadaer npomMax, a 1 - nomnajganue cOOTBETCTBYIONICIO OPYV I,

Bepositnoct npoMaxa KazK 10ro opyv/ansd UMCIOT BT

1=pi, 1=—ps, 1—p3



P C3VJ/ILTAT BLICTPC/IA KazJ/J101I'0 OPVAIHA - HC3ABHCHMOC COOLITH C, HHODTOMY BCPOATHOCTD
IHoma 1alnmned XOTd OBl OJHOro opvind nMeeT BHIL

P(A) = pipaps + (1 — p1)pa2ps + p1(1 — p2)ps + p1p2(1 — p3)+
(1 =p1)(L = p2)ps + (1 = p2)pa(1l — p3) + pa(1 — p2)(1 — ps)
[Tojgcrasus 3uavenus, noayanm P(A) = 0,994
Boutee nipocroii criocod penrenus. ITonaganme Kazkioro opyiaus gaB/IgeTcs HE3aBHCHMDBIM
COOBITHEM, MOYTOMY MOZKIHO BOCIOJIL30BATLC J0Ka3alloil TeopeMoii. BepogdTiocTn npovaxa
BCEX OpV/IHIT cpa3y paBHa:

P(A) = (1 —=p1)(1 —p2)(1 — p3)

TOI",TJ,& I[IO TeopeMe BCPOATHOCTDL IOITaJallHd XOTHA ObI O/JHOTI'0O OpV/iHd paBla:

P(A) =1—(1-p1)(1—p2)(1—ps) = 0,994



9. @opmyJia IIOJIHOII BEPOATHOCTH

IIvern mpocTpancTBo sJieMeHTapHbiX COOLITHI () IpecTaB/ICHO B BH/IC CYMMbI 72 IIOIIAPHO HEe I1e-
pecexkatonuxed coonituilt Hy. Ho. ... Hy,. H; N H; = &. Kaxaoe codbrtue H; naspipaercs
IHIIOTE30i1 U B COBOKVIIHOCTH OHH 00pa3vioT no/nvio rpyimny coobiruii. Ilvern A C €2 - nekoro-
poc MPOou3BOJILIHOE coObITHE. Ero MoKIO npecTaBuTh B BHIE CYMMDI HE3aBHCHMDBIX COOLITHIL:

A= A0 = AlHG & By ot Hy) = 8H, & ARG . 4+ A,

IOTOMY 110 (hOPMVJIC CJAOKEHUS BEPOATHOCTCH HE3aBHCHMBIX COOBLITHII BEPOATHOCTL COOBLITHS
A papna:

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

Ata KazK1oro cjiaraeMoro cripaBa MOZKHO BOCIIOIBL30BATHLCH (DOPMYIOH VMHOZKCHIA 3aBUCHMBIX
cobpiTuii. B pesvibrare nojyvaurces (popmyJia Mool BeposaTHOCTH:

P(A) = P(H,)P(A

H)) + P(Hy)P(A|H,) + ... + P(H,)P(A|H,) (2)

T.C. BEPOATHOCTL COOLITUA A paBHa cyMMe BEpOATHOCTCH I'HIIOTEe3, VMHOKCHHDLIX Ha VCJIOBHYIO
BEPOATHOCTL COOLITHA A npu crupase/INBOCTH Janioii runoresn H,.



IMpumep 3. B mexanuteckom mexe usrorapiausaior 30% Beex 60J1TOB Ha mepBoM cranke, 25%
- a propom 1 45% - na Tperbes. Ileppoiit cranok jgomnyvekaer 2% GpakoBamibIX W3/e/Hil,
Bropoii - 1% u tpernii - 3%. Bee Gorbl moMeImaor B AIiK 1 IPUBO3AT Ha KOHTPO/IL. Kakosa
BEPOATHOCTE TOI'O, YTO U3BJICUCHHDBI Hayra/l 00T OKazKeTcss OpaKoBaHHbIM

Pemene. Obo3natuny A={ uzsjaevecnnniii 60t jgedekruntii . Beegem runoresvr: Hy ={60.11
caestan na nepspom cranke}, Ho ={6o.11 ciaenan na sropom cranke}, Hz ={6osT caenan na

rperneM cranke}. ITo yeaosuio seposgruocru runores pasunt: P(Hy) = 0,3, P(Hy) = 0, 25,
P(H3) = 0,45. Bepogarnocts Opaka 1Ipu VCJAOBHU, YTO DOJIT CIAC/IAM Ha MEPBOM CTAHKC:
P(A|Hy) = 0,02. Anasiorunumnie yvejaopibie Bepostuoctu: P(A|Hs) = 0,01, P(A|Hs) = 0, 03.
Bepogrinocts TOro, 1T0 U3BJICHCHHDLIIT 00T OKazKeTcd JePeKTHBIM BLIMUCIUM 110 (DOPMYJIC
IHOJHOI BePOATHOCTH:

P(A) = P(Hy)P(A|H,) + P(Hs) P(A|Hy) + P(Hz)P(A

Hs)
Il nojacraBuB 3HAYCHUSA, TOJIY YHM:

P(A)=10,3-0,024+0,25-0,01 4+ 0,45-0,03 = 0,022



10. Popmysa Baiieca

Ilycts @ = Hy + Hy + ...+ Hy,, H;N H; = &, 1. e. H; - runorespl. Jonosmurejasno 0y-
aeM cunrarh, uro P(A) > 0. dLia moboro coboitua A 1o dgpopmyiie yMHOKEHUA BEpOATHO-
creit (10) moayuusm: P(AH;) = P(A)P(H;|A) = P(H;)P(A|H;). 113 BTopoii yactu JaHHoro
COOTHOIICHHA HOJIYIUM BEPOATHOCTL FHIOTE3LI H; npu yejgaoBum, 4ro codobitue A HacTynmio:
P(H,|A) = P(H;)P(A|H;)

LI P(A)

IOJIHOI BePOATHOCTH, B pe3vibrare dero nojayvuum gpopmyiay baiieca:

. K snamenare/ 1o mocjeHero COOTHOMICHUS TpuMeHuM (hopMmyay

P(H,)P(A|H,)
,i P(Hy,)P(A|Hy)
c=1

P(H,

4) =

B s1oit dpopmyie seposarinoct P(H;) nasbiBaioTes anpuopubiMu (T.e. 10 OIIbITa), a BEPOATHO-
cru P(H;|A) naspiBaior anocrepuopubivu (T.e. mocie onbita). @opmyint Baiieca mossosisior

nepeolenuTsh Bepodruoctu P(H;) runores na oCcHOBE JAHHbIX, HOJIYYCHHBIX OC/IC TPOBE/ICH S
OIIbITA, B Pe3y/ibTrare KOTOPOI'o MOABIIOCH coObITHe A.




IIpumep 4. B gimuke naxogadarcs OJJUHAKOBLIC W3C/IHs, H3TOTOBJICHHBIC Ha Pa3HbIX
aBTOMaTHICCKUX cTankax, npudem 40% u3jie/nii H3roToB/IeHo Ha IepBoM CTAIKe, a
OCTAJIBLIDIC — Ha BTOPOM. Bpak B npojayKiun nepporo crauka cocrapisger 3%. sroporo — 2%.
Curvaaiino BpIOpaminoe n3/1e/1ie u3 gaiika OKa3a/10ch OpakoBalibiM. [KakoBa BepogTHOCTD
TOI'O, YTO OHO H3IOTOBJICHO Ha IICPBOM CTaHKe?

Pentenue. [Tyers A = {ussiacucnioe usaeane Gpakopainoe f. PaceMorpum jiBe rumoresm:
Hy={l31¢c/me u3roro/ieno nepsoiM crankom }, Ho={Il31e/m1e H3roTos/aeino BTopbiM
crankoM }. Yeaopubie pepostioctu: P(A|Hy) = 0,03 - BepodaTHOCTD HogB/ICHIC OpaKka IIpH
VCJIOBHI, YTO U3Je/He U3r0TOBICHO Ha nepsoM cranke, P(A|Hy) = 0,02 - BepodarHoCTD
nmogiB/IcHue Opaka HpH VCJIOBHM, YTO W3JIC/JIHC H3MOTOBICHO Ha BTOPOM CTamnke. AIpHOPHbIC
peposraoct runores P(Hy) =0,4u P(Hy) =1—0.4 = 0,6. I13B1ecuennoe u3eame
0Ka3a/10Ch OPAKOBAHIBIM, 3HAYHT, OILIT VZKC IIpou3seaci, u coobitue A mnpousonnio. [Tosromy
MOZKHO BOCIOJIL30BaTLC (popmyiioit baiieca

P(H,)P(A|H);) 0,4-0,03

3 , T 0,4-0,0340,6-0,02
Y P(Hy)P(A|Hy) ‘ ‘

k=1

P(H,

0,5

A) =



5. Ucnbitanuga Bepnynin

IKpome paceMOTpeHHBIX BEPOATHOCTHBIX CXeM (KJIaCCHIeCKOIl, CTATHCTHICCKON U IeoMeTpHye-
CKOIl) IpaKTHYCCKUII HHTepec HPeACTaB/IdIOT MOC/ICI0BATCALIOCTH HECKOJILKIX HCILITAIMI —

ucnpltanug b CPHVJ/IL/IN.

Omnpenesienue 3. Odno ucnvimarue bepryaru — 2mo onwvim ¢ deymsa ucrodami, HaAnpuUMeEp
0 (neydavwa) u 1 (yenex), u umerouwumu seposmmuocmu P(1) = p, P(0) = 1 —p = q, npu-
wem p+ q = 1. Hexod waocdozo maxoz20 0dunouo20 ucnvimanus ne 3a6Ucum om pesysbmanos
npedudyuuT 00UHONHBLT UCTVOLIMANUTL.

[Ipuvepom TakuxX MCHBITAHMIT CVAKUT OJHOKPATHOE MOA0pAChIBAHNC MOHETLI C BEPOATHO-
CTAMU P = ¢ = 7 [l HPABUILHOIT MOHCTDL.
Murepec npejacrap/geTr He 010, a 7 He3aBUCUMBIX HCIHBLITAHHTIL.

Onpenenenune 4. Henvmarnus Bepuyait - 2mo HE3AGUCUMDBLE UCTHIMAHUA ¢ 06YMA UCTOdaMU
U € BEPOAMMOCTNDGIO YCNETA, HE MEHAOULETCA 0M UCTILIMAHUA K UCTIBUITLAHUIO.



