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TEOPU Y BEPOITHOCTEN
N MATEMATUYECKAA CTATUNCTUKA

1. CIVUAVMHEIE COBBITUA
N BEPOATHOCTHA

Mbr OymeM pa3rpaHUYMBATL — COOEPAHCAMEALHYI 3a04%Y, DPEIINTh KOTOPYK HEOOXOAUMO  CREeYUaAUCY-
HEMAMEMAMUKY, U MAMEMAMUYECKYI M0JeAb, KOTOPYIO HCCienyer mamemamuk. Bornpoc 06 ajekBaTrHOCTH MarTe-
MAaTHYECKON MOZENN W MOPOJAMBIIEN €€ COAEPKATENTHHOM 33/a9u He TOJIbKO BBIXOAUT 33 PAMKHK HAIIEr0 Kypca, HO
BOODIIE HE MOXKET ObITh OTHECEH K MPEAMETY MATEMATUKU.

1.1. /IuckpeTHOE IPOCTPAHCTBO
9JIEMEHTAPHBIX COOBITHIA

Mpbi OyeM paccMaTpuBaTh HEKOTOPBIM IKCIIEPUMEHT, KOTOPBIM MOXKET OKOHUYUTHCS OJHUM U3 830UMOUCKAIOMAOULUL
UCL0006. DTU UCXOIBI IKCIEPUMEHTA, MbI Oy/IeEM HA3BIBATH IAEMEHMAPHLMU COOBIMUAMY.

ByzeM IIOKa 4TO IPeIoIaraTb, YT0 MHOXKECTBO BCEX JJIEMEHTAPHBIX COObITHI Kornewno win cuemno. Hazosem 310
MHOXKECTBO OUCKPEMHbLM NPOCMPAHCNEOM daemenmapubi cobvmud. Ob6brano ero obo3nagator ), a 31eMeHTapHbIE
cobbrTust — w € €.

ITpumepst. 1. Bpocaercs npaBuibaas MoHeTa. OOBIMHO CYMTAIOT, YTO BO3MOXKHBI JBa KCXOAA 3TOrO IKCIIEPUMEHTA,
n ma3eBaor ux repd (') u pemerxa (P). Takum 06pazsom, TpOCTPAHCTBO 3JEMEHTAPHBIX COOBITUI COCTOUT W3 IBYX
anementos () = {T, P}.

3ameqanne. Ecin B peanbHOM 9KCIIEPUMEHTE MOHETA BCTAHET Ha Pebpo, MBI JIOJKHBI JIHOO CIATATH STOT SKCIEPH-
MEHT HeCOCTOSIBIIUMCS (TaK KaK MOFOOHBINA UCXOM He 6KANEeH HAMU B MPOCTPAHCTBO IEMEHTAPHBIX COOBITH), MO0
UBMEHUMD NEPEOHAUAALHYIO MOJeAb U PACCMATPUBATH IPOCTPAHCTBO JIEMEHTAPHBIX COOBITUM M3 TPeX 3JIEMEHTOB
Q= {T, P, H} (H o3nagaer "ua pebpo").

DTOT MPOCTOI MPUMEP €IIe Pa3 MOKA3BIBAET, UTO OTHA U TA, XKE COOEPHCAMENbHAA 300040 MOYKET IPUBECTHA K PA3IIAY-
HBIM MAMEMAMUYecKum modesam. VIMEHHO TIO3TOMY MBI M OyZeM U3ydaTh MATEMATHYECKUE MOJENN, HE 33,Iy MBIBASICh
00 X IPOMCXOXKICHUH.

2. DKCIEPUMEHT COCTOUT B OPOCAHUY MPABUILHON MOHETHI 00 Nep60z0 noassenus zepba. Huxke BRIMMCAHBI HECKOJIb-
KO JIEMEHTAPHBIX COOBITHIA:

XoTs1 HE OYEHb BEPUTCA, UYTO JECATH THICAY Pa3 MOAPAL 6y,zgeT BBITIAJATH PEIETKA, W JIUIIH Ha JECATH ThICAY nepan'/’I
pa3 BbIITaIET rep6, HO UCKJIIOUUTH TAKOH HUCXOO HUKTO HE OTBAXKUTCH. HO3TOMy IPOCTPAHCTBO JIEMEHTAPHBIX CcOOBITHI
B 3TOM IIpHMeEpe IIOJIarat0T CI€THBIM.

1.2. BepogTHOCTH

3aduKcupyeM HEKOTOPbIN ncxoa. Kaxk ipiii peaibHbIM SKCIIEPUMEHT MOYKET 3aKOHYUTHCS JIMO0 STUM UCXOIOM, MO0
KaKUM-HUOYAb ApyruM. Ecin 6 neusmennoix ycao8uaxr SKCIEPUMEHT TIOBTOPUIIN 7 Pa3, U B M CIyYassX OH 3aKOHUMJIICS
OTMEYEHHBIM HUCXOJIOM, TO TOBOPSIT, UYTO HAOIIOATIACH OMHOCUMENbHAA YACTOTNA % 3TOr0 UCXOJA.

Teopusi BepOATHOCTEM TPUTOAHA /Jisi OMUCAHUSI TEX PEAIbHBIX SKCIEPUMEHTOB, B KOTOPHIX HAOIIOIAETCH Ycmodi-
YUBOCTND OMHOCUMEALHLT 4ACMOM: IJIVUHHBIE CEPUU IKCIIEPUMEHTOB IPUBOIST, KK NPAGUA0, K OAUSKUM SHATEHUSIM
OTHOCHUTEJIbHBIX YaCTOT.

MareMaTn4eckoil MOJEIbI0 PEATHLHOrO SKCIEPUMEHTA CIIY2KUAT JUCKPETHOE TPOCTPAHCTBO HIEMEHTAPHBIX COOBITUI.
MaremarnyecKuM aHAJIOIOM OTHOCUTEIBHON 9aCTOTHI MCXO/1A IKCIIEPUMEHTA SIBJISIETCS 8EPOAMHOCTNG INEMEHMAPHO20

cobumus w — BemecTserroe Incio P(w), yI0BIeTBOPSIOmEe ABYM YCIOBHSIM:

0<Pw) < 1; Y P =1
weN

11\/[H0)KQCTBO HAa3BIBACTCA CHYEMHBIM, €CJIA MOXKHO YCTAHOBUTH B3aMMHO OJHO3ZHAYHOE COOTBETCTBHE MEXK/AY €Ir'0 JIEMEHTAMHU U HATYPaJIb-
HBIMA ducjiamu. MO>XXHO NOKa3aTh, HAIPUMED, 9TO MHOXKECTBO BCEX PAIMOHAJIBHBIX YHCEJI CYETHO, & MHOX>XXKECTBO BCEX BEINECTBEHHBIX YHCEJI
— HECYEeTHO.
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(BO BTOpOM yCI0BUM (DUTYPUPYET CYMME — JJIi KOHEIHOTO TPOCTPAHCTBA JEMEHTAPHBIX COOLITUH U cymma pada —
JIJIS CYETHOrO).

Cepbesnoe npeaynpexaenne. Eine pa3 nog4epkHeM, 94T0 NPUMEHEHUE TEOPUU BEPOSITHOCTEHN J1JIsi ONMUCAHUS SKCIIE-
puMEHTa BO3MOXKHO JIMINb TPU HAJIUYINU cmamucmuveckot ycmoﬁuueocmu OTHOCHUTEJIbHON 4aCTOTHI NCXO0O0B. I/IMeeTCﬂ
B BUJLY, 9TO IIPA MHOZOKPAMHOM TIOBTOPEHUHU OAUHHBLE CEPUIl IKCIIEPUMEHTOB B HEUSMEHHHIL YCTIOBUAX OTHOCUTEIHHBIE
YACTOTHI, KaK NPasu.so, MeHstiorcs Masio. Cioa "muorokparuo", " niunnsie", "nensmennsie", "kak npasuio"ue moryT
ObITH yTOUHEHbI. QHU OTHOCATCS K HEAJTOPUTMU3UPYEMOI MPOIEIype MEPEX0/Id OT PEeaJbHOIO SKCIEPUMEHTA, K €ro
MATEMATUYECKONH MOJENHN, U OTBETCTBEHHOCTD 38 CIPABEIJIUBOCTDL ITUX CJIOB HECET TOT CREUUAAUCTI-HEMATNEMATIUK,
KOTODBI pemaeTcs IPUMEHUTh TEOPUI0 BEPOATHOCTEH K OIMUCAHUIO CBOEH 3aJa4H.

ITpuwmepsr. 1. Eciin 6pocaercst npasuabhas MOHETA, TO OTHOCUTEIHHBIE YACTOTHI BhINAAeHNsi repha U PeIeTKy JOIK-
HbI OBITH TpUMEPHO pPaBHBL. [I03TOMY paszyMHO mpumnucars meMeHTapHbIM coObiTusiM P u ' oquHakoBbIE BEPOSITHOCTH
P(T) =P(P).

Ecim Q = {T, P}, ro P(T') + P(P) = 1. Orcioma P(T') = P(P) = 1/2.

2. Ilpasuavnas MOHeTa GpocaeTcsi O TEPBOTO BhIMaAeHus repba. O603HAUNM wy, 3JeMEeHTapHOe COOBITHE, COOTBET-
CTBYIOIIIEE BBITIAACHUIO repba mpu n-M Opocaruu MoHeThl. [lomoxkum P(w,) = 27" (npuuuHbl JAHHOTO BBIGOPA MBI HE

paccmarpuBaem). Beraucious
+o0 400 1\"
P = -] =1
S ren=3(3) =t

n=1

ybenumcst B donycmumocmy TaKOrO 33JaHUST BEPOSITHOCTEH.

1.3. Cayuaiinbie cOOBITUS B ANCKPETHOM TPOCTPAHCTBE
3JIEMEHTAPHBIX COOBITHIA

Cayuatinvim cobvimuem (cobbimuem) HA3BIBAIOT BCAKYIO 9aCTh (MOAMHOXKECTBO) AMCKPETHOrO MPOCTPAHCTBA, J16-
MEHTaPHBIX COOBITHIL. [OBOPSIT, YTO B PE3ysIbTaTE SKCIEPIUMEHTA, COOLIMUE NPOUSOULAO, €CITU IKCIIEPIMEHT 3aKOHIHUIICS
OJTHUM W3 630UMOUCKAONAIOULUL UCXOJOB, COCTABJISIIOIINX 3TO COOBITHE.

BepositHOCTH CiIy4aifHOrO COOBITHSI PABHA 10 ONpPedenenuto CyMMe BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHI, COCTAB-
JISTFOIIAX 3TO COOBLITHE:

AcQ = PA)=> Pw).
w€A

OnpaBranue TaKOro ONMPEIEIEHNsT BEPOSATHOCTY COOBITHS — €€ YACTOTHAS WHTEPIIPETAIUS: OTHOCUTEIHHAS YACTOTA,
TIOSIBJIEHVST XOTsI ObI OHOTO U3 B3aWMOUCKJIIOYAONINX UCXOJ0B PABHA, OYEBUIHO, CYMME OTHOCUTEJIBHBIX YACTOT ITUX
HUCXOI0B.

IIpumep. DKCHEPUMEHT COCTOUT B OPOCAHUH UIPAJIBHOM KOCTU — IMPABUJILHOIO Ky0a, IPaHd KOTOPOIO IIOMEYEHbI
mudpamu or 1 no 6. 3mece Q = {1,2,3,4,5,6}, u, Boiencrsue NpaBUIbHOCTE Ky0a, PA3yMHO CIMTATH SJIEMEHTAPHBIE
COOBITHST PABHOBEPOSITHBIMM:

P(n)=1/6; n=1,..,6.

Ecmm A = {1,3,5} (B pe3ysbrare 3KCIepuMeHTa Bbinasa HederTHas uudpa), 1o P(4) = P(1) + P(3) + P(5) =
3.1/6=1/2.

3ameuanus. 1. MHorga B 3ama4ax HEOOXOAMMO CyMMUPOBATH BEPOSITHOCTH OOJIBIIOrO KOJIMYECTBA JIEMEHTAPHBIX
COOBITHI, COCTABIAIOIIUX JaHHOE COObITHE. [Ipy 3TOM MPUXOTUTCS MCHOIB30BATH CIIEMUAIBHBIE METOIBI KOMOUHAMO-
puku. MBI 3ke OrpaHIYIMCS PACCMOTPEHHEM JTOCTATOYHO TPOCTHIX TPUMEPOB, B KOTOPBIX BBIYUCIUTEIbHBIE CIOKHOCTH
HE BO3HUKAIOT.

2. Oxno coBo "BeposTHOCTE" cMBICTa He uMeer. ClieyeT BCerga roBOPUTh ""BEPOSITHOCTH COOBITHS" M yKA3bIBAT,
0 KAKOM COOBITHU WIET PeUb.

Ipumep. Eciu skcnepumenT cocrout B GpOCaHum npasusbHol MOHETHI 0 IEPBOrO BbinaaeHus repba, To OyaeM (Kak
U PAHBIIE) CYUTATD, YTO Wy, — JIEMEHTAPHOE COObITHE "mepBbiii pa3 repb nosisusics npu n-m 6pocanunu P(w,) = 27"
Haitnem BepositHocTu cobbituit A (Mrpa 3aKOHUUTCS HA HedeTHOM GpocaHum MOHerbl) u B (urpa 3akonumrcs Ha

YE€THOM 6pOC3,HI/II/I MOHeTbI)Z
+oo 1/2
P(4) =S o = L2y
(4)=3" ke

n=1

+oo
P(B)=) 27" = % =1/3.
n=1



84

Ms1 mosryynum BasKHBIN JjI UTPOKOB PE3YJIBTAT: €CJIM MOHETY OpOCAIOT MO OYEpeay, TO MPENMYIIECTBO UMEET
6pocaromuii mepBhIM.

3ameuanne. [lo-Buaumomy, T€Opusi BEPOATHOCTEH 00sA3aHA CBOMM IIOSIBJIEHHEM MNOTPEOHOCTH yIACTHHUKOB a3apT-
HBIX UI'P B BbIPAOOTKE "BuIMIPBILHON crpareruun. PaznesoM MareMaruku Teopust BEPOATHOCTEH CTAJIA, CPABHUTEILHO
HenaBHO. [TosToMy coxpanuiachk "nomareMarndeckas' TepMUHOIOIUS, KOTOPOR HE ClIeAyeT 3J10ynoTpedsaTb. Mbl Oy-
JIEM CTapaThCs TOJIB30BATHCS COBPEMEHHOM TEPMUHOJIOIMEH, COXPAaHsIsl JIUIIb HEKOTOPBIE YCTOSIBIIUECS] TE€PMUHbL.

IMpunsiTo HasbBaTh Cayvaiinoe cobertue & (Q C Q) docmosephvim cobbrruem, a cirygaiinoe coberrue (B C Q)
ne603mogicHvim cobbrrnem. Ormernm, aro P(Q) =1, P(P) = 0.

Ecu A, BC Qu ANB =0, 7o A u B Ha3uBaloT necoemecmmubimy coobitusvu. Ecmu AN B # 0, to A u B
HA3BIBAIOT COBMECTVHBLMY COOBITHSIMU.

IlepeBenuTe Ha si3bIK "HCX0MOB FKCHIEpUMEHT], " TOHSITHS " MOCTOBEpHOE cOOBITHE" | "HEBOBMOXKHOE CODOBITHE" , "HECOB-
MeCTHBIE COObITHs".

Puc. 1:

ITycts Teneps A, B C 2 (puc.1.1). Beigesnm cremyromme cobbrrus (Muoxecrsa): A\B, B\ A, ANB (ranomMuuM, 910
A\ B cocTonT M3 BCeX IEMEHTAPHBIX COOBITHI, KOTOPBIe BXoAsT B A n He BxogsT B B; B\ A — n3 BCex 31€MeHTapHBIX

coObITHii, KOTOPBIE BXOAAT B B u He BxOusaT B A; AN B — n3 BCex 31€MEeHTapHbIX COObITHI, KOTODPBIE BXOAAT u B A, n
B B).
JIro0ble fBa U3 TPeX ONMMCAHHBIX MHOXKECTB He nepecekarorcst (coberrust A\ B, B\ A, AN B nonapho necosmecmmo).

OueBugHO, 9TO
A=(A\B)U(BnA); B=(B\A)N(ANB);

AUB = (A\B) U (B\A) U (AN B).

ITockonbKy BepOSTHOCTHL COOBITHST OMPEIEIEHA KAK CYMMa BEPOSITHOCTEN COCTABJISIFOIIUX €r0 JIEMEHTAPHBIX COObI-
TU, U3 STUX PABEHCTB CJIELYyeT, YTO

P(4)= Y Pw+ Y P)

w€EA\B wEANB

P(B)= > Pw+ Y P);

w€EB\A wEANB

P(AUB)= > Pw+ Y Pw+ > P).

wEA\B wEB\A wEANB

Orcrosa moydaeM yTBEPXKIEHUE, M3BECTHOE KAK MEOPEMa CAOHCEHUA 8ePOAMHOCTMEN:
P(AUB)=P(A)+P(B) -P(ANB)

(ec IPOCTO CIIOKUTH BEPOSITHOCTH COObITHI A 1 B, TO BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, comepxkamuxcs B AN B,
BOMAYT B CYMMY JBaKJbl).
B wacrrOCTH, ecom cobbitusi A m B mecoBmectrbl (A N B = (), To

P(ANB)=0 u P(AUB)=P(A) +P(B).
st Tpex cobbrruit A, B u C' paccmorpenue quarpamvbl Benna (puc.1.2) no3sossier 3anucarb pABEHCTBO

P(AUBUC) = P(4) + P(B) + P(C)—
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Puc. 2:

—-P(ANB)-P(ANC)—P(BNC)+
+P(ANnBNCQC).

B ugacrHOCTH, eciin cobbitust A, B, C' nonapho necosmecmmbe, TO
P(AUBUC)=P(A) +P(B)+P(C).

ITocnemHee yTBEpKIEHUE JIETKO PACHPOCTPAHSIETCS HA CIydail JIF0OOr0 KOHEYHOrO M JAXKe CYETHOTO MHOXKECTBA
IIOIAPHO HECOBMECTHBIX cOObITHIL: ecm mpu ¢ # j  A; NA; =0, To

P <U Ai) = zi:P(A,.).

Dopmysia A7151 BEPOSITHOCTH O0beIMHEHHsI JII0O0TO YHCIa CO8MECTIHbIL COOBITHI Ooslee CI0XKHA, ¥ MBI €e He TIPUBO-
M.

1.4. CraTucTuyeckasi 3aBUCUMOCTDb COOBITHIA.
Yci1oBHBIE BEPOSAATHOCTH

MMycts A, B C Q). Bynem na3wiBath cirydaiinbie cobbitust A u B cmamucmunecky 1e3a8ucumvimu (OOBITHO TOBOPSIT
Kopodye — HezaBucumbivn), eciii P(ANB) = P(A)-P(B). Eciu P(ANB) # P(A)-P(B), To cobbitusi A u B Ha3pBaOT

(cTaTucTHYecKn) 3aBUCUMBIMH.

[Tprmep. DKCIEPUMEHT COCTOUT B OpOCAHWM TPABUIBLHOM WIpasbHOM KOCTH. VCXOAbl — BHIMAAEHHE I'paHeil, mo-
MedeHHBIX udpamu ot 1 mo 6. Paccmorpum coberrusi: A — pesynbrar deTHbil, B — pe3yabTaT Gosbiie aByx, C —
Pe3yJIbTAT MEHBIIE YEThIPEX.

3necy 0 ={1,2,3,4,5,6}; Pw)=1/6, w=1,..,6;

A=1{2,46}, PA)=3-1/6=1/2;
B=1{3,4,56}, P(B)=4-1/6=2/3;
C=1{1,2,3}, P(C)=3-1/6=1/2;
ANB={4,6}, P(ANB)=2-1/6=1/3;
ANC=1{2}, PANC)=1/6.

Cobbrtust A u B HE3aBUCUMBI, TAK KaK
P(4A)-P(B)=1/2-2/3=1/3=P(ANDB).
Cobbrrust A u C 3aBUCHUMBI, TAK KaK
PA4)-P(C)=1/2-1/2=1/4#1/6 =P(ANC).

3ameuanns. 1. HezaBucumocrs (craructudeckas) cobwiruit A u B onpeznesnena pasercrsoM P(A N B) = P(A) -
P(B), u He ciieayeT UCTOJIKOBBIBATE €€ KAKUM-IM00 IPYIUM CroCOO0M (OTOXKAECTBIIsIS €€, HAIPUMED, C HAIMOHAJIBHOI,
bUHAHCOBOH U T.I. HE3ABUCUMOCTBIO).
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2. B npuioxkeHusix HE3aBUCUMOCTD (CTaTI/ICTI/I‘{eCKaH) OOBIYHO TLOCIMYAUPYETNCA TOCTNAHOBULUKOM 30044U TIPU TI0-
CTPOEHUHN MATEMATHYECKOM MOmesu. Takoil MmOCTyIaT JaeT BO3MOXKHOCTh JIETKO HAXOIUTb BEPOSITHOCTHU MEPECEYEHUsT
cobbrtuit. QOmHAKO 33 aJEKBATHOCTH ITOrO MOCTYJIATA, PEAJHHOCTH OTBEYAET NOCMAHOSWUK 300a%U, 3 HE TEOPUSI BEPO-
STHOCTEM.

IMycrs Teneps A, B C Q u P(A) # 0. Torna gucio % HA3BIBAETCS YCA08HOT 8ePOAMHOCTBIO cobwmus B

[IPU YCJIOBUH, YTO COObITHE A Tpon30mwuio. Jisi yCIOBHON BEPOSITHOCTH IPUHITO 0003HAYEHUE

P(BNA)

P(BI4) = —5p

(1.4.1)

B ornmaue ot yeaosnoti sepoamuocmu P(B|A) coberrust B gepoammuocms sroro cobbrrust P(B) nHOrja Ha3bIBAKOT
be3yca08Hol.
Pasencrso (1.4.1) MOxkeT GbITH MEPETCAHO B BUIE

P(B N A) = P(A) - P(B|A).

(S LVe) YTBEPKACHUEC HOCUT HA3BAHUE TMEOPEMBL YMHOHCEHUA 66p0ﬂmH00m€1j.

TTokarkeM Terneph, 9TO MEPEXO]] K YCIOBHOM BEPOSITHOCTH COOBITHSI PABHOCUJIEH M3MEHEHUIO MTPOCTPAHCTBA JIEMEH-
tapHbIx coobrruit. Ilycts A, B C Q, u P(A4) # 0 (puc.1.1). Cnosa "cobbirre A mpon3orio" 03Ha4arT, 9T0 SKCIEPUMEHT
3aKOHYUJICS ONHUM U3 HCXOJOB (HEM3BECTHO KAKUM), COCTAB/AIOMUX cobbrrre A. II09TOMy MOKHO UcKAOWUMb U3 pac-
CMOMPEHUA BCE IEMEHTAPHbIE COOLITUS, He Bxozasmue B A, T.e. camtars A HO6bM IPOCTPAHCTBOM IEMEHTAPHBIX
cobprruii Q' = A (puc.1.3).

Puc. 3:
Eciu (94T0 €CTECTBEHHO) COLPAHUMb COOMHOWEHUSA MEXKIY BEPOATHOCTSIMU 3JIEMEHTAPHBIX COOBITHI, T.e. W3Me-

HUTb 3TU BEPOSTHOCTH Nponopyuonasvto (P'(w) = k- P(w)), To cymMMa BeposTHOCTEH BCEX 3JIEMEHTAPHBIX COOBITHIA,
COCTABJISIOIINX HOBOE MPOCTPAHCTBO, NOJKHA, PaBHATLCA equnnie. OTcona

Y Plw)=k-) Pw) =k-P(4)=1, re k=m.

w€EA w€EA

MpbI nocTpousiv HOBOE MPOCTPAHCTBO 3JIEMEHTAPHBIX COObIThil 2 = A ¢ BEPOATHOCTSIMU 3JIEMEHTAPHBIX COOBITHU

B mosoM mpocrpancTse ) coGbiTuio B HCXOIHOTO NPOCTPAHCTBA COOTBeTCTBYeT cobbiTe B' = BN A (puc.1.3), n

P'(B)= ) Plw=)_ % =

weB’ weB'

1 _P(BNA)
=504 .wE;nAP(w) ="p@ - P(B|A).

IMpumep. Bpocaercst npaBusibHast UrpaibHAS KOCTh. HaiiieM yCIOBHYIO BEPOSITHOCTL COObITHS ""pe3ysbraT GobIie
eIMHUNBI'TIPY yCJIOBUH, 9TO BBINIAJIA, HEYeTHAs mudpa.

IToctpouM npocTpaHcTBO 3seMeHTapHbIX cobbiruit 1 = {1,2,3,4,5,6} ¢ paBubiMu BepositHocTsivu P (w) = 1/6.
Paccmorpum coberrus A = {1,3,5}, B = {2,3,4,5,6} w AN B = {3,5}. x Bepoarnoctu

P(4)=3-1/6=1/2, P(B)=5-1/6=5/6, P(ANB)=2-1/6=1/3.

P(ANB)

Otrcrona P(B|A) = PA)

=2/3.
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ATy ke 3a7a9y MOXKHO PelIuTh, PACCMOTPEB MPOCTPAHCTBO 3JIEMEHTAPHBIX COObITHi ) =
CTPAHCTBE KaXKJOMY 3JIEMEHTAPHOMY COOBITHIO CJIELyeT Tpunucarh Bepostaocth P'(w) = P(w
B'={3,5},uP'(B')=2-1/3=2/3.

{1,3,5}. B sTom npo-
) )

1
/P(A) = 1/3. Torna

1.5. ITpocTpaHCTBO 3jIeMEHTAPHBIX COOBITHUIA
C HECYETHBIM MHO>KECTBOM HCXOI0B

Paccmorpum 3amady 06 m3MepeHnr HEKOTOPOi (DU3UYECKON BEJIMYMHBI C TIOMOIIBI) CTPEJIOYHOro mpubdopa. Ecau
CUNTATH CTPENKY MpuOOpPa HE UMEIOINEH TONMIMHBI, TO PE3YJIbTATOM U3MEPEHUs (IJEMEHTAPHBIM COOBITHEM) MOMKET
OBITH JII0HAsT TOYKA, HA IKAJe, U MHOYXKECTBO BCEX MCXOMOB () He SBJSETCS CYETHBIM. MOXKHO MOKA3aTh, YTO B 3TOM
CJIy4Yae HEBO3MOYKHO TPUITHACATH KAYXKJIOMY JJIEMEHTAPHOMY COOBITHIO HEHYJIEBYIO BEPOSITHOCTh U OOECTIEYUTD TPU 3TOM
koreunocts P().

B Takoit cuTyanuu OTKAa3bIBAIOTCSI OT MPUINUCHIBAHUSI BEPOSITHOCTH KAXKJOMY 3JIEMEHTapPHOMY COObITHIO. Beposit-
HOCTb [PUIUCHIBAETCS TENEPDH TOJBKO COObIMUAM, K KOTOPHIM OTHOCAT He At00bie dactu ().

Tounee: nycrb 33JaHO0 MPOCTPAHCTBO IEMEHTAPHBIX COObITHIT () C HECYETHBIM YMCIOM UCx0u0B. CTpourcsi cemeii-
crBo & uacreit (), y0BIETBOPSOLIEE CIIEAYOMIUM YCAOBUSIM:

1) Qe G;

2) eciu A € 6, 10 N\ A € & (B wacrnocry, § = Q\Q € 6);

3) ecin A, € 6 (Ha60p 3TUX MHOXKECTB MOXKET OBITH KOHEYHBIM UJIH C‘{eTHI)IM), TO
(NAree n [JAreo
k k

(B wactrOCTH, ecoim A, B € &, o A\B = AN (N\B) € 6.

Ciiy4afiHbIMY COOBITUSIMU TeNeph HA3BIBAIOTCS He Jiobbie yacTu (), a TOIBKO BXoAsAme B &, U TOJIBKO UM TIPUITH-
CBIBAIOTCS BEPOATHOCTH — HEOTPHUIATEIbHBIE YUCJIA, YIOBJIETBOPSAIONINE YCIOBUAM:
4) P(Q) = 1;

5) eciu Ay € G (Habop coOBITHIF MOXKET ObITh KOHEUHBIM WA CYETHBIM), U ITU COOBITHUS MOMAPHO HECOBMECTHBI

(He mepecekaoTcsi), TO
P4 | =) P(4p).
k k

3ameuanue. 13 croiicts 4) u 5) crenyer, uro g A € &
P(Q\A4) =1-P(A).
B wacraocru, P(§) = 0.

[TepeuncnenHbie BhIIE ST CBOMCTB ceMeiicTBa & HA3BIBAIOTCS AKCUOMAMY Meopuy sepoasmuocmed. Cenuainct-
HEMATEMATHUK IPHU IOCTPOEHUH MOJEN IKCIEPUMEHTA, UCIOJIb3YIOIIEN TEOPUIO BEPOSTHOCTEM, BOOOIIE TOBOPsi, OrPAHU-
4YeH TOJILKO dTuMu akcuoMamu. OqHAKO npu u3dmepeHun (PU3NIeCKOl BEJIMYUHbBI €CTECTBEHHO CYUTATh, 9TO CEMENCTBO
S conepxkuT MH00BIE IPOMEKYTKHM (CerMEHTbI, MHTEPBAJIbI, IIOJYUHTEPBAJIbL), LEJUKOM JIEXKAIIUE B MHOXKECTBE BO3-
MOXKHBIX 3HAYEHMH 3TON Beam4uHbl. TOrna, COryiaCHO aKCHOME 3, 3TO CeMefiCTBO [O/KHO COIEPKATH TAKKE KAXKI0e
MHOXKECTBO, KOTOPOE MOYKHO IOy YUTh U3 MTPOMENKYTKOB C TTOMOIIBI0 KOHEYHOTO UJIU CY€THOI'O YKCJIA Onepaiuii 00beau-
HeHUsi U nepecedeHus. [[OHATHO, 9YTO BCe MHOXKECTBA, MIPEICTABJISIIONIAE XOTh KAKON-HUOY/Ib MPAKTUIECKUN UHTEPEC,
MONAayT B TAKOE CEMEICTBO.

IIpumep. B ciydaiiHblii MOMEHT BpeMeHM M3MEPSIETCsI MCHOBEHHOE 3HAYEHUe CHHYCOUJAJIBHOrO HanpsikeHus. Ka-
KOBA BEPOSITHOCTH COOBITHS "M3MEPEHHOe 3HAYEHHE 10 MOAYJII0 MEHBIIE ITOJIOBUHBI AMILIATY AbI"?

BcrencrBuie neproamdHOCTH CHHYCORABI 6ydem cuumams IPOCTPAHCTBOM JIEMEHTAPHBIX COOBITUI MHOMXKECTBO 3HA-
4yenuit dhaser — mpomMexyTok [—m, 7| (puc.1.4). KaxkaoMy mpoMexyTKy, COmepKalemycst B [—m, 7|, npunuwem Bepo-
SITHOCTD, TPONOPIMOHATILHYIO JJIMHE 3TOTO MPOMEXKYTKA, (TaK OOBIYHO MHTEPIPETUPYIOT B MATEMATUYECKON MOIEIU
CITy4JaifHOCTh MOMEHTa BpeMenu). Torna BepOsSTHOCTh TONAJAHUs B TIPOMEXKYTOK JJIUHBI ¢ OyJeT paBHA 2% (ne3aBu-
CHMO OT TOTO, BXOAAT IPAHUYHBIE TOYKU B IIPOMEXKYTOK Wiu HET). Eciam COBBITHE COCTONT U3 HECKOIBKHUX HEMePeCeKa-
FOIIMXCS POMEXKYTKOB, TO, COIJIACHO AKCHOME 3, BEPOATHOCTH 3TOTr0 COOBITHSI PABHA CyMME JJIMH 9TUX [TPOMEXKYTKOB,
JIeJIEHHOM Ha 27,

Ha pwuc.1.4 BbLIesIeHBI IPOMEXKYTKH OCH abCHUCC, HA KOTOPBIX BBINOIHSAETCS yCoBue |u| < Upgz /2. Buano, 9to
CyMMAapHasi JUIMHA 9TUX MPOMEXYTKOB 4 X /6 = 27 /3. Ilostomy

Um(m) _ 27w/3

P Ymaz \ _ 20 _ /3.
<|u|< 2 o /3
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Umaz
Umuz/2
_Umu,z/2
_Uma:c B bn I * 5_71'
6 6 6 6
Puc. 4:

3ameyanne. Mbr oroxgecrBuian "cobbirre"u3 comepxkarenproil 3amadn (|u| < Upez/2) u ciaydaitnoe cobbitue —
ajiemenT cemeiictea G :

-7, =57 /6] U ]—7/6,7/6] U ]57/6,n].

Tak NOCTYynarT 49acCToO, 9TOOBI CAKOHOMUTE Ha, 3AIUCH.



