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Beenenune

Teopus eepoamuocmeti — MATCMATHICCKAA HAYKA, H3YYAOMIAS 3aKOHOMCPHOCTH
CIYYANHBIX SIBJICHUU.

Tox cnyuaiineimy TOHAMAKOTCA TAKHC SBJICHUSA, KOTOPHIC NPH MHOTOKPATHOM
TMOBTOPCHUM OMBITA NPOTCKAOT KAXKIBIA pa3 MO-HHOMY. MCX0A TakWxX OIBITOB
HCNPCSACKA3YEM.

Beposamuocms — KOTHHUCCTBCHHAS MEPa HCOMPSICACHHOCTH — YHCIIO, KOTOPOS
BBIPAYKACT CTCTIICHDb YBSPCHHOCTH B HACTYIICHHH TOTO HJIH HHOTO COOBITHSL.

IlpeOmemom TCOPHH BCPOATHOCTCH SABIACTCA M3YUCHHC BCPOATHOCTHBIX
3aKOHOMEPHOCTEH MACCOBBIX OJTHOPOJHBIX CIIYYaHHBIX COOBITHIA.

Teopust BEpPOATHOCTEH B HACTOANIEE BPEMsSI — OOS3ATCIBHBIH UHCIMPYMEHI
aHamiza cumyayuti, exmodaruux HeonpeoeneHHocms. OCHOBHOH 3adaueli TCOPHH
BCPOATHOCTCH SABJACTCSA YCTAHOBJICHHC MATCMATHYUCCKHX 3aKOHOB JUIA HCCICIOBAHHA
CyYaHHBIX SBJICHHI MACCOBOTO XapaKTepa M MPCABHACHHSA HX HA OCHOBAHHH OTACTHHBIX
(axToB.

Mamemamuueckas cmamucmuxa — MATCMATHUCCKAS HAYKA, H3YYAFOMASL
MCTOABI 00PAaOOTKH PE3yIBTATOB HAOIOACHUH.

3aoaua mamemamuyeckoii cmamucmuKy 3aKIFOYACTCA B TOM, YTOOBI IO BEIOOPKS
— TOAMHOXKCCTBY OTPAHHYCHHBIX JAHHBIX — BBIIBHTH C ONMPCICICHHOH CTCICHBIO
TOYHOCTH XaPAKTCPHCTHKH BCETO MHOKECTBA — TCHEPATHHOH COBOKYITHOCTH.

MeTtoasl MATEMATHICCKOH CTATHCTHKH OCHOBBIBAIOTCS HA TCCHO CBI3AHHOM C HCH
TEOpPUEH BEPOATHOCTEH.

Tema 1. DjieMeHTbI KOMOUHATOPUKH

Kombunamopuxoti HA3bBACTCI O0MACTh MATCMATHKH, B KOTOPOM H3y4arOTCS
BOIPOCHI O TOM, CKOJIBKO PA3IHYHBIX KOMOWHAIWH, WOTUHHCHHBIX TEM WM HHBIM
VCIIOBHSIM, MOYKHO COCTABHTH M3 33JaHHBIX OOBEKTOB.

Onp. 1. MHOXeCTBO (COBOKYITHOCTH 3JIEMCHTOB) HA3BIBACTCS 30HYMEPOGAHHbIM,
€CNIH KAKAOMY JJIEMEHTY 3TOr0 MHOKECTBA COIOCTABICHO CBOEC HATYPAJIBHOE YHCIIO
(momep) or 1 mo » 11 KpaTKOCTH 3aHYMCPOBAHHBIC MHOMXCECTBA TaKXke OyIAyT
HA3BIBATBCA Habopami.

B ciyuae, xorga n SIBISIETCS KOHEeYHbIM, TOBOPST, YTO MHOKECTBO COCTOMT H3 /1
3meMeHTOB. ECiu 17 = 0, TO MHOKECTBO HABBIBACTCS CHEIMHbBIM.

Onp. 2. Ornmyaronmmecss APYT OT APyTa IOPSAKOM HAaOOPBI, COCTABJICHHBIC M3
BCEX 3JICMEHTOB JAAHHOTO KOHEYHOTO MHOKCCTBA, HA3BIBAKOTCH MEPecmaHO8KAMU ITOTO
MHOXXECTBA. Hampumep: MHOKECTBO, COCTOAINEE W3 TpeX 3aeMeHToB {1,2,3}, mmeer
cremyromue niepecranosku: (1,2,3), (1,3,2), (2,3,1), (2,1,3), 3,2,1), (3,1,2).

Umcmo BceX MepecTaHOBOK MHOXKECTBA U3 /1 HIIEMEHTOB 0003HAYACTC P,

Teopema 1 (0 yucCie NEPECTAHOBOK). YHCH0 nepecTaHOBOK P, ompenemsiercs no
dopmyne P, =n!,roe n=1-2-3-...-n

3a0aua 1. CKONPKHMH Pa3IHYHBIMH MApPIOPYTAMH MOXKHO  Pa3HCCTH
KOPPECIIOHACHIIUIO B 5 aapecoB?
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Peuienue. 3anymepyem aapeca mudpamu ot 1 10 5. KaskmoMy MapmpyTy MOXKHO
COTOCTABHTH OJWH W3 HAOOPOB, COCTOSINUX W3 ATHX IiTH mu(p, Hampmmep, (2,5,3.4,1).
Taxkoit HaboOp O03HAYAET, YTO CHAYAJNA BHIOMPACTCS BTOPOH aIPEC, 3aTEM ILITHIH, TPETHH,
YCTBEPTHI W MEPBBIA. BCero pa3auyHbIX MAPIIPYTOB, T. €. OTJIHYAIOIIUXCH MOPIIKOM
HaOopos mmaTH mudp Oyaer 5! = 120.

3aoaua 2. Lupper 0,1,2.3 HammcaHsl HA dYeTHIpEX Kaprodkax. CKOIBKO
PA3NHYHBIX YECTHIPEX3HATHBIX YHCEI MOJKHO COCTABHTH M3 3THX KAPTOUCK?

Pewenue. Unucmo pasmuvHbIX KOMOWHAIMH W3 deThIpex mudp pasHo 4!. He Bce
3TH KOMOHWHAIMM SIBIIFOTCS YCTBHIPEX3HAYHBIMH YHCIAMH, T. K. €CTh KOMOHMHAIIWH,
HAUMHAIONHeCsT ¢ HyL Takux koMOmHammii Oyaer 3! M WX HY)KHO HCKIIOYHTH. B
PE3YIBTATE YHCIIO PARTHYHBIX YCTHIPCX3HAYHBIX YHCCN PaBHO 4/-3/ = 18,

Onp. 3. YUopsaoueHHbIE HAOOPBI, COCTOSAIIME W3 K PA3NHYHBIX 3JICMCHTOB,
BBIOPAHHBIX M3 JAHHBIX /1 JIEMEHTOB, HA3BIBAIOTCS pasMejeHUIMY U3 1 2JeMeHnos no k.

Pasmemennss MOTYT OTJIMHMATBCA APYT OT ApPyra Kak D3JIEMEHTAMH, TaK H
TIOPSIKOM.

Hampumep: PazauiHbIMH pa3MEIICHUSIMU MHOKECTBA U3 TPEX JIeMeHTOB {1,2,3}
mo nBa OyayT Habdops! (1,2), (2,1), (1,3), (3,1), (2,3), (3,2).

Uncno BCeX PasMELUCHHH M3 71 3TEMEHTOB 10 x o0o3Havaercst A% . Ilpu k = n

YHUCJI0 PA3MEIICHHIA COBMNAAACT C YHUCIIOM TEPECTAHOBOK.

Teopema 2 (0 umciae pazMenicHud). YHCa0 pa3MEIIEHUN W3 I 3JIEMEHTOB IO K
ompeaeIaeTcs mo GpopMyIie

qF n

" in—ki '

3aoaua 3. CtyaeHram HAmO caath 4 sk3ameHa 3a 8 quel. CKROTBKIME CITOCo0aMu
MOYKHO COCTABHTH PACTHUCAHKE CAAYH IK3AMCHOB?

Peuienue. 3aHymepyeM IHH caadym 3k3aMeHoB mudpamm 1,2.....8. Cocrasmirs
PA3TUYHBIC PACITHCAHUA MOYKHO CICAyromuM o0paszoM. CHavaaa BRIOCPEM JTHH U COAYH
3K3aMCHOB, Hampumep, (2,4,5.7), a 3aTeM MOPAAOK CAAYH 3K3AMCHOB. TakuM 00pasoM,
HYKHO COCTABHUTH PA3TTAIHBIC Ha6op1>1 YUCTBIPEX THUCCTT U3 BOCBMH, KOTOPBIC OTIHIANOTCA

JpPYyT OT APYra HE TONBKO 3IEMEHTAMH, HO U MOPSIkoM. Takux HabOpoB Aé =1680.

Onp. 4. HeynopsimodcHHBIC HAOOPHI, COCTOSINHME W3 K 3JIEMEHTOB, B3ATHIX H3
JAHHBIX /1 3TIEMCHTOB, HA3BIBAIOTCS COUSINAHUAMY U3 11 DNEMEHMO8 no k.

CoueraHus OTIMYAOTCS JPYT OT APYTa TOJBKO 3JICMCHTAMH.

Hampumep: s mHOxkecTtBa {1,2,3} COUYETAaHUSMU MO 2 3JIEMEHTA SBJLIIOTCS
{1,2}, {1,3}, {2.3}.

YuHCo BeeX COUCTAHUM 3 /7 SIIEMEHTOB TI0 & 0603HaYaeTcs CF .

Teopema 3 (0 uncme coducTaHmi). UWCIO COYCTAHWI W3 I 3JICMCHTOB TO k
onpeaeIIeTcs mo hopMyIie
& n

ck =
? T kn-k)
3a0aua 4. B XOKKeHHOM TypHHpE y4acTBYIOT 6 KomaHi. Kaxmas komaHzma
JTOIDKHA CBITPATH C KAKIOH oaHy Hrpy. CKOJIBKO UTP CHITPAHO B TYPHHUPE?
Peuienue. Paznuiable mapel KOMaHA 00Pa3yIOT COUYETAHUS W3 6 MO 2, TIOCKOJIBKY
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MOPSATOK Cpead [BYX KOMAHA, WIPAOMMX B OFHOH HWrpe, HaM Oe3pasiHycH.
Cre10BaTEIBHO, YHCIIO UTP OYACT PABHO C2=15.

Teopema 4 (0 ynucae KoMOHHAINH). UHCI0 pasTHIHBIX KOMOWHAIHH 37ICMCHTOB
BUAA (al, &, ...,d"), 20e @' - HEKOTOPBIA DIEMEHT i-if TPYIIBI, COCTOSMICH U3 #; JICMEHTOB,
PaBHO ny-ny-...-n, .

3a0aua 5. VI3 Tpex KIIaccoB CIOPTUBHOM IMKOJIBI HYKHO COCTABUTh KOMAHAY I
COPCBHOBAHHM, B34B M0 OTHOMY YUCHHKY OT Kiacca. CKOIBKO Pa3IHIHBIX KOMAHA MOKHO
COCTaBHTb, CCIIH B OHOM KJacce yuarcs 18, B apyrom - 20, a B TpeTseM - 22 yueHHKa?

Peutenue: 182022 = 7920.

[paxkTHveckne 3a1aHus MO TeMe

1.1. meercsa marh BHAOB KOHBEPTOB O€3 MAPOK M HETHIPE BHJA MApPOK OJHOTO
JOCTOMHCTBA. CROIBKMMH CIIOCOOAMH MOXKHO BBIOPATh KOHBEPT C MApKOH IS TIOCBUIKA
mceMa’?

1.2. CrOIbKO TPAMBIX JTHHHA MOKHO ITIPOBECTH 4epe3 8 TOYEK, M3 KOTOPBIX
POBHO 3 JIeKaT HA OTHOM MPSIMOH?

1.3. CrompkO CIOBapeH HYKHO H3AaTh, YTOOBI MCPCBOAUTH C JOOOTO W3 5
SI3BIKOB HA TFOOOH JPYTOH M3 ITHX S3BIKOB?

1.4. Ecrp msrupaspsaueiii mudposoit 3amok. Komosoe ycTpoiicTBo 3aMka
COCTOMT M3 ILITH BPAIIAOINNXCS AUCKOB, KAKIBI W3 KOTOPBIX UMEET mrecTsb Iudp ot 0 10
5. Toapko 0JHA KOMOWHALMA H3 IATH HH(P MO3BOIECT OTKPHITH 3aMOK. CKOJIBKO TAKHX
KOMOWHAIIHH?

1.5. CKOJBKHMH CIOCO0AMH MOKHO VIOPAIOYHTH MHOXKECTBO {1,2,.... 2n} Tak,
YTOOBI KAKJ0E YETHOE YHCIO MMEINIO YETHBIH HOMED?

1.6. CxompKHMH CIOCO0AMH MOXKHO YIOPAOOYHTH MHOXKECTBO {1.2...., n} Tak,
yTo0BI yncTa 1,2,3 CTOATH PSAIOM H B IOPIIKS BO3PACTAHUA?

1.7. Kakoe KOAMYCCTBO PAIHYHBIX CHMBOJIOB (OVKB, YHCET H T. J.) MOXHO
mepesaTth He Oonee YeM IHITHIO 3HAKAMH Koaa Mopse, HCIOIB3YIOEro TOUKY (*) U THpPE
(—)?

1.8. ABTOMOOHMIBHBIE HOMEPA COCTOAT M3 TpexX OyKe W ueThlpex mudp. Haiitm
YHCJIO TAKHX HOMEPOB, CCIIH HCIONb3YIOTCA 32 OYKBBI am(aBuTa.

1.9.(cka3ka) Xun-Obut CTPaHHBIA TPABHTCITb. Pl OH CBOHMX TOJTAHHBIX
pasmuuaTh HC MO MMCEHaM, a o 3ybam. Cebe Bce 32 3y0a OCTABHII Kak M OBLIM OCITBIMH.
BmpkafimM moATaHHBIM TTOBENEN OXWH 3y0 HA PasHBIX IO3HIMIX OKPACHTH B YCPHBIH
[BeT, YTOOBI MX OTIHM4ATh. Jlanee IIamM Baccamsl C JABYMS USPHBIMH 3yOaMH HAa Pa3HBIX
TMO3HIHAX, H TaK Janee. B CaMbIX HH3MHAX CIOSMX OBLTH JIFODH ¢ OTHEM OCIBIM 3y0OM Ha
pa3HBIX MecraX, W ObUI OJWH TONHBKO C dYepHbHIMH. CKOIBKO OBIIO MOAJAHHBIX Y
TMPABUTEIA?

1.10. Cxo7bKO MAIIMHHBIX (PA3IMYAIONIMXCS [0 HAIMMCAHUIO W HE 00M3aTCIHHO
HMCIOIIAX CMBIC]T) CIIOB MOXHO cocTtaBuTh H3 Oyke ciaoBa KOJIOKOJI, w3 Oyks cnoBa
BOJAOPOA?

1.11. CrompkuMu crIOCOOAMH MOXKHO TIOCATHTH 32 KPYTJIBIA CTON 7 MY)KUHH H 7
SKCHOIMH TaK, YTOOBI HUKAKUE JBC XKCHIIMHbBI HE CHACTH PAAOM?

1.12. CronpkuMu crioco0aMu 9 OTMHAKOBBIX KOH()ET MOYKHO PAsIOKATh IO ISITH



Pa3IUIHBIM NAKCTAM, €CJIIM HH OAWH H3 MAKCTOB HE OOJIKCH OBITh HyCTI)IM? Tor ke
BOIIPOC, HO MAKECTHI MOTYT OBITh IIyCTBIMH.

Tema 2. OcHOBHbIE MOHSTHS TEOPUH BePOSITHOCTel

Bompoc 2.1 Cay4aiinbie co0bITHS

B ocHOBE TEOpHH BEPOATHOCTEH JICKUT MOHATHE CIY4aHHOIO JKCIECPHMEHTA.
OKCHEPUMEHT CUHMTACTCS CIYYaWHBIM, CCIM OH MOXKCT 3aKOHYHTHCA JFOOBIM W3
COBOKYIIHOCTH H3BECTHBIX PE3yIbTAaTOB, HO O OCYIIECTBICHHUS SKCIICPHMECHTA HEIb3S
TPE/ICKA3aTh, KAKHM HMCHHO.

[Tpumeps! CiydaitHOTO SKCIIEPUMEHTA: OPOCAHHE MOHETHI, OPOCAHHE MIPATbHOH
KOCTH, MPOBEJCHUE JOTECPCH, a3aPTHBIC MIPBHI, CTPEIHOA MO LEIH, MOCTYIIICHHUE 3BOHKOB
HA TeIC(OHHYFO CTAHIIHIO.

PazmaHbIe pe3yabTaThl SKCIEPUMEHTA IPHHATO HABBIBATD UCXOOAMU.

Onp.l. MHOXECTBO BCEX B3aMMHO HCKIFOYAMOINNX MCXOJOB JKCIEPUMEHTA
HA3BIBACTCS NPOCPAHCINGOM 2TIeMEHMAPHIX COOLIMUTL.

Bzaumno uckmouarowyue ucxooel — 3T0 TE, KOTOPbIE HE MOTYT HACTYIIHTH
OJHOBPEMCHHO. B naipHEHIIEM MO TEPMHHOM «HCXOD» MOAPA3YMEBAIOTCSA TOIBKO TAKHE
HCXOPBI.

[TpocTpaHCTBO 3MEMCHTAPHBIX COOBITHH MBI OyacM 0003HAYATh OYKBOH £2, a €T0
HCXOBI — OYKBOHW  C Pa3IMMHBIMH HHACKCAMH M O€3 HUX WJIM JPYTUMH HOHATHBIMH H3
KOHTEKCTA CHMBOJIAMH. TEPMHHBI «3JIEMCHTAPHOE COOBITHE» M «HCXOM» OyAeM CUHTATh
CHHOHHMAMH.

Onp.2. TIpom3BONBEHOE IOIAMHOKECTBO IPOCTPAHCTBA IJICMEHTAPHBIX COOBITHH
HA3BIBACTCS COOLINMUEM.

Onp.3. JlocmogepHbim HA3BIBAIOT COOBITHE, KOTOPOS OOSA3aTCIBHO MPOM30HACT,
ecn OyAET OCYIIECTBICHA ONPEACICHHAS COBOKYITHOCTD YCIIOBHIA.

Hampumep, ecm B COCYAC COACPKUTCA BOAA TMPH HOPMAIBHOM aTMOC(CPHOM
JaBieHHH W Temmeparype 20°, To cOOBITHE «BOJA B COCYAE HAXOAHWTCS B SKHUIKOM
COCTOSIHMW» €CTh JOCTOBEpHOE. B 3TOM mpmMmepe 3amaHHBIC aTMOC(EpHOE NaBJICHHWE U
TEMIIEPaTypa BOABI COCTABILIFOT COBOKYITHOCTD YCIIOBHIA.

Onp.4. Hego3mooicHbIM HA3BIBAIOT COOBITHE, KOTOPOS 3aBEAOMO HE MPOW3OHACT,
ecnu OyAeT OCYIIECTBICHA COBOKYITHOCTh YCIIOBHI.

Hampumep, coObiTHE «BOZA B COCYAC HAXOAWTCS B TBEPAOM COCTOSHHUID
3aBEOMO HE TPOM3OMAET, eciam OyJeT OCYIIECTBICHA COBOKYIHOCTH YCIIOBHH
TIPEABIIYIIETO MIPUMEpPA.

Onp.5. Chyuatineiv  HA3BIBAIOT COOBITHE, KOTOPOE TIPH OCYIIECCTBICHUH
COBOKYIIHOCTH YCIIOBHH MOET JIMOO MPOU3OUTH, JTHOO HE MPOU3OUTH.

Hanmpmmep, ecm 6pormesa MOHETa, TO OHA MOYKET YIIACTh TaK, YTO CBEPXY Oyaer
mbo repd, mubo Haamuck. [1osToMy coOBITHE «IIPH OPOCAHUHM MOHETHI BHINAN «TEpO» —
CIy4arHoe.

Kaxmoe ciy4aifHOe COOBITHE, B YACTHOCTH BBINIAJICHHE «TepOa», ECTh CICACTBHUC
JEHCTBUSL OYECHb MHOTUX CIIyYaWHBIX NPUYMH (B HAIIEM HPHUMEPE. CHIA, C KOTOPOH
OpomreHa MoHeTa, (hopMa MOHETHI M MHOTHE ApyTHe). HeBO3MOXKHO yUecTh BIMSHHE HA
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PE3yAbTAT BCEX ITHUX MPUYWH, IIOCKOJIBbKY YHCIO MX OYCHB BEIMKO U 3aKOHBI UX ACHCTBHUS
Hem3BeCTHBL. [l03TOMY Teopws BEpOATHOCTEH HE CTaBHT Tmepen coOoH  3ajady
TPEICKA3aTh, MPOU30UIET CAMHNYHOE COOBITHE FUIM HET, — OHA MPOCTO HE B CHJIAX 3TO
CZIeNaTh.

CobbITHE MOXKET COCTOSTH W3 OJHOTO I HECKOJBKHX 3JIEMCHTAPHBIX COOBITHH,
a TaKKEe COCTOSATHh M3 CUCTHOTO MM HE CUYCTHOTO YHMCIA 3JCMCHTAPHBIX COOBITHH.
CoObrTus OyxyT 0003HAYATHCS 3ATIABHBIME JATHHCKHMH HWTH PycckuMu Oyksamu 4, B,C,..
WA 3aTHMCBHIBATHCS CIOBAMHE, HANPHMEP, BBIIANO UECTHOE YHMCIO OYKOB HA WIPATIHHOH
rocti». Ocob0 CIenyeT BBIACTHTE COOBITHE, COCTOAMICE W3 MYCTOTO MHOXKECTBA MCXO0B.
Omno Oyzaer 0003HAYATHCS CHMBOJIOM D).

ToBopart, uto cobuvimue A Hacnynuio, eC IKCICPUMEHT 3aKAHYHBACTCS OJHAM
M3 UCXOJ0B, BXOMIIMHUX B COOBITHE A.

ITpumepsr: 1) Bpocamme Monersl. IlpeamomaraeM, 4YTO MOHETa AOCTATOYHO
TOHKasl M TpW OpOCaHWM HE BCTAcT Ha pedpo. IIpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHH
COCTOHT 3 ABYX UCX0J0B; [ —«BbIman repd», P—«srmana pemka», 1. ¢. Q={I',P}.

2) Bpocanue wurpampHOH KOCTH, T. €. KyOHKA, CICIAHHOTO W3 OJHOPOTHOTO
MaTepHana, TPaHH KOTOPOTO 3aHyMmepoBaHel muppamu 1,2,3,4,56. Umcino O4KoB,
BbINABIICE NPHU OPOCAHWHM MTPATBHOM KOCTH — IH(pa Ha BepxXHEH rpanu Kyomka. I1po-
CTPAHCTBO JJIEMCHTApHBIX CoObITHH Q={1,2,3.4.5,6}. CoOprrnc U—«BBHMANIO YCTHOC
YHCIIO» COCTOMT W3 TPEX HCX0M0B, T. ¢ U={2,4,6}. Cumracm, uyro U HACTYMHJIO, CCITH
BBIIAIO HO0 2, 110 4, 1100 6.

B 3aBucuMOCTH OT 331241 B OHOM M TOM K€ 3KCIICPHMEHTE MOKHO II0-Pa3HOMY
BBIOMPAThH MPOCTPAHCTBO JIEMCHTAPHBIX COOBITHIL. Tak, Mpu OPOCAHNH MTPATHHOH KOCTH,
€CIIM HAC MHTEPECYET IIHIIb TO, YTO BHINAJTO YSTHOES MM HEUYCTHOE YHCIO, MOXKHO CUHTATH
Q={Y .H}, rac U={uerHoe uncmio}, H={HeUeTHOC YHCIIO}.

3) ITpuvep mpocTpaHCTBA C HECUETHBIM YHCIIOM 3JIEMEHTAPHBIX COOBITHH. I1yCcTh
€CTh MPOBOJIOKA ATUHOM, HApUMED, 1 MeTp. MBI pacTATHBaEM €€ 3a KOHIBI, B PE3yJIbTATE
YEero MPOUCXOAUT Pa3phIB B KAKOH-TO TOYKE. MHOMXKECTBO MCXOJOB - 3TO BCE TOUKH HA
MPOBOJIOKE, KOTOPHIC MATCMATHUYCCKH MOXKHO 3amaTh otpeskoM [0,1], 1. e. U=[0O,1], a
KaXIOMY HUCXOY # COOTBETCTBYET KOOPJIUHATA TOUKH PA3phIBA.

Onp.6. Cymmoit 08yx cobvimuti A u B (0003Hauaercs A +13) Ha3pIBACTCA COOBITHE,
COCTOSIIICE H3 BCEX MCXOJ0B, BXOAAMIMX Tu00 B 4, 1100 B B.

Jpyrumu cnosamu, oA A +B MOHUMAOT CICAYIONEE COOBITHE: MIPONU3O0NIIO HIIH
cobbITHe A, WM coObITHE B, THOO OHM MPOM3OILINA OJHOBPEMEHHO, T. €. IIPOU30IILIO XOTS
651 0tHO M3 coObITHH A Wi B.

Onp.7. Ilpoussedenuem ogyx cobvimuii A u B (0bo3Hauaerca AB) Ha3pIBaeTCA
cOOBITHE, COCTOSIIIEE U3 TEX HCXOA0B, KOTOPBIC BXOIAT KaK B A, TAK U B 5.

Wnbvmm cnoBamu, AB o3Hauaer coObITHe, IpH KOoTOpoM coObitna 4 u B
HACTYTIAFOT OJHOBPEMCHHO.

Onp.8. Pasnocmvio 0gyx cobvimuii A u B (0bo3HauaeTrca A—B) Has3biBaeTcs
coOBITHE, COCTOSIIIEE U3 HCXOI0B, BXOSIINX B A, HO HE BXOISIIIHNX B B.

CwmbIcnt coObITHSA A—B COCTOHMT B TOM, UITO COOBITHE A HACTYNACT, HO MPH 3TOM
HC HACTYIACT COOBITHE B.

Onp.9. Cummempuueckoti pasHocmuio 0gyx cobvimuti A u B (obozHauaercsa A4B)
HA3bIBACTCSI COOBITHE, COCTOAIICE U3 UCXOIO0B, BXOAANMX B A WM B 5, HO HE BXOIIINX B
8



A 1 B OTHOBPEMCHHO.

CwMmeicn coOprTust A4B COCTOMT B TOM, UTO COOBITHA A W B HACTYMAKOT, HO HC
OJHOBPEMEHHO.

Onp.10.  Ilpomusononosicheiv  (Oonoanumeivhviv) — ona  cobwimus A
(0603HauaeTCs ) HA3BIBACTCSA COOBITHE, COCTOSINEE M3 BCEX MCXO/0B, KOTOPBIE HE BXOIAT
B A.

Hacrynnenue cobbrrus 4 03HA4aET MPOCTO, UTO COOBITHE A HE HACTYTIHIO.

ITpumepsr. Ilycth mpu OpocaHuy UTPANBHON KOCTH A-«BBITANIO YETHOE YHCION,
B-«Bpmano uncno kparHoe Tpem». Torma: A+B={2,4,6}+{3,6}={2,3.4,6},

AB={2.4,6}{3,6}={6},
A-B={2,4,6}-{3,6}={2.4},
AAB={2,3,4},

A={1,3,5}.

Onp.11. CoObITHS HA3BIBAIOT HECOBMECHHbIMY, €CITH TIOSBJICHUE OJHOTO M3 HUX
HCKITIOYACT MOSBJICHUE APYTUX COOBITHH B OJHOM M TOM YKC HCITBITAHHH.

IMpumepsr: 1) U3 gamuka ¢ geramiMu HAaygady H3BICUCHA AcTanb. [losBiacHue
CTAaHAAPTHOH JETanM WCKIFOYACT IIOSBJCHHWE HecTaHAapTHoil aeramm. CoObrTus
«TMOABMJIACH CTAHJAPTHAS JCTANb» M IOSBWJIACH HECTAHJAPTHAS JCTaNb» —
HECOBMECTHBIC.

2) Bbpomena monera. [losBicHme «rep0a» WCKIFOYACT IOSBICHHE HAIIHCH.
CobbITHS «HOABUIICS TepO» U CIOSBUIACH HAAIUCH» — HECOBMECTHBIC.

Onp.12. HeckoIbKO COOBITHIT 00PA3yIOT HOJHYIO 2pynny, €CIH B PE3yIbTATS
HCTIBITAHUS TOSIBUTCSI XOTS ObI OJTHO M3 HUX.

JpyruMu CltoBaMu, MOSBJICHHE XOTSI OBI OJHOTO W3 COOBITHI MOJHOH TPYIIIBI
€CTh JOCTOBEPHOC COOBITHE. B HaCTHOCTH, eciu cobvimus, obpaszyiouyue noaHyo epynny,
HONAPHO HECOBMECHbL, MO 8 Pe3Vbmame UCHbINAHUS NOSGUMCS OOHO U MOJLKO OOHO U3
omux cobvimuti. ITOT YAaCTHBIA CIy4all NMPEACTABIACT I HAC HAMOOJBLIMH HHTEpEC,
MOCKONBKY HCIOIB3YETCA Jajee.

ITpumep. Crpenok mpomssed BoICTpen MO nexd. OOs3aTeIbHO MPOM30HACT OAHO
W3 CACAVIOMHMX IBYX COOBITHH. MOMAJAHWC, MPOMAX. JTH ABA HCCOBMCCTHBIX COOBITHSA
00pa3yIOT IMONHYIO TPYIILY.

Onp.13. CoObITHSL HA3BIBAOT PAGHOGOIMONCHLIMY, €CIH €CTh OCHOBAHHA
CUHTATh, YTO HU OJHO W3 HUX HE SIBILICTCS OOJICE BO3MOKHBIM, YEM JPYTOC.

Hanmpuvep. Tlossrnenne «repba» W MOABICHUE HAMMMCH IPH OPOCAHHUHM MOHETHI
— PpaBHOBO3MOXHBIC COOBITHS. JIGHCTBHTENBHO, TPEAIONATACTCS, 4YTO MOHETA
H3TOTOBJICHA M3 OXHOPOJHOTO MAaTepHaja, MMECT MPABHIbHYIO IMIHHIPHICCKYIO (hOopMy
W HAaIWM4IWE YCKAHKH HE OKA3BIBACT BINSHIA HA BBINAJCHWE TOW HIM WHOH CTOPOHBI
MOHETHL
Bomnpoc 2.2 Knaccnaeckoe onpeaesieHne BeposiTHOCTH

Beposmnocmy—O0aHO W3  OCHOBHBIX TIOHATHA TCOPHH  BEPOSTHOCTEI.
CymiecTByeT HECKOIBKO ONPEACICHUH 3TOT0 MOHATHA. [IprBeaeM ompeaencHue, KOTopoe
HA3BIBAKOT KIIACCHYCCKAM.

Paccmorpum mpumep. Ilycte B ypHE coaep:kuTCS 6 OJUHAKOBBIX, TILATEIHLHO
MCPEMCIIAHHBIX MIAPOB, MPHYCM 2 W3 HUX — KPacHBIC, 3 — CHHHUC W |—OCIbIif
OueBUIHO, BOZMOXXHOCTD BBIHYTh HAYJA4dy M3 YPHBI I[BETHOH (T.€. KPACHBIH WM CHHHMN)
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map OOJbINE, YEM BO3MOKHOCTD HM3BIICUb OCIbIil map. MOKHO JIH 0XapaKTepPH30BaTh 3TY
BO3MOXKHOCTD uucIoM? OKa3bIBaCTCSA, MOKHO. JTO HHCIO W HA3BIBAIOT BEPOSTHOCTHIO
COOBITHS (MTOABIICHHSA IBETHOTO IIAPA).

Takum 00pazoM, 6eposamHOCHb ecmb HUCTO, XapaKmepusyiouiee cmeneHv 803-
MOJICHOCTHIU NOAGTICHUS COOBIMUAL.

ITocraBum mepen codoil 3amady JaTh KOJMMUCCTBECHHYIO OLCHKY BO3MOYKHOCTH
TOTO, YTO B3ATBHIH Haydady mmap useTHOH. [logBneHWe [BETHOro mapa OyaeM
paccMarpuBaTth B KauecTse COOBITHA 4. KaXkaplii M3 BO3MOMXKHBIX PE3yIbTATOB UCIIBITAHUS
(WCTIBITAaHHE COCTOWT B W3BJICUCHHH IIAPA W3 YPHBI) HA30BEM OJEMEHMAPHBIM UCXOOOM
(an1eMeHmapHbIM cobbimuem). DISMEHTAPHBIC HCXOABI 0003HAYAM HYepes M1, 2, (03 U T. [,
B Hamem mpmMepe BO3MOXKHBI CICAYIOIIHE 6 3JIEMEHTAPHBIX HCXOIOB: ()1— HOSBHICA
OCIBIi THApP, (02, (3 — MOABHJICA KPACHBIA MIAP, (4, Ms, 00s — MOABHJICA CHHHH IIap.
Jlerko BUZAETH, YTO 3TH HMCXOABI OOPA3YIOT MOJHYI0 TPYMIY IOMAPHO HECOBMECTHBIX
coObITHil (003aTEIPHO TOSBUTCSA TOJIBKO OXWH INAp) M OHH PABHOBO3MOXKHBI (IIap
BBIHUMAFOT HayAady, [apbl OAWHAKOBHI M TIIATEILHO IIEPEMCIIAHBI).

Te ameMeHTapHbBIE HCXOBI, B KOTOPBIX HHTEPECYIOIIEe HAC COOBITHE HACTYIACT,
HA30BEM  OJqeonpuamcemsyromumy  amomy  cobwimuio. B Hamem — mpuMepe
OMaronpUATCTBYIOT COOBITHIO A (TMOABICHHIO IBETHOTO INAPA) CICAVIOIIHUC 5 HCXOAOB!
)2, 03, M4, M5, W6.

Taxum o0pa3oM, coOsITHEC 4 HAOMOZACTCS, CCTH B MCHBITAHHH HACTYMACT OIMH,
0e3pa3nuyHO KAaKOH, W3 3JIEMCHTAPHBIX HMCXOJO0B, ONArONpPHATCTBYIOIHNX A4, B HAIIeM
mpuMepe A HaOMI0AETCs, €CIM HACTYIHT (), HIH ()3, WIIH (D4, MM M5, WIH 6. B 3TOM
CMBICIIC COOBITHE A TIOAPA3ICIICTCS HA HECKONBKO 3JIEMEHTAPHBIX COOBITHH (02, M3, (4,
M5, (s); IIEMCHTAPHOE KC COOBITHE HE MOAPA3ACTICTCI Ha Apyrue coObiths. B 3tom
COCTOHT Pa3IHIHC MCKAY COOBITHCM A H 3ICMCHTAPHBIM COOBITHEM (3JICMCHTAPHBIM
HCXO0/I0M).

OTHOmICHHC YHCTIA OIATOMPHATCTBYIOMMX COOBITHIO A 3ICMCHTAPHBIX HCXOJ0B K
uX o0IEeMy YHCIY HA3bIBAOT BEPOSTHOCTHIO coObITHA 4 M 0Oo3Hauaror uepe3 P(4). B
paccMaTpuBacMOM  NPUMEPE BCEr0  JJIEMEHTAPHBIX HUCX0A0B 6, W3 HUX 5
OmarompusaTcTByIOT COOBITHIO 4. CIea0BaTeNbHO, BEPOATHOCTH TOTO, YTO B3ATHIM IHAp
OKKETCSI LIBETHBIM, paBHA P(4) = 5/6. 310 YUCIO M JACT Ty KOJUYCCTBECHHYIO OICHKY
CTEIICHH BO3MOKHOCTH TOSIBJICHHS I[BETHOTO INApa, KOTOPYIO MbI XOTEIH HawWT. Jlaaum
TENEPh ONPEACTICHUE BEPOSTHOCTH.

Onp.1.  Bepoamuocmvlo  cobvimus A  HA3BIBAKOT  OTHOIICHHE  4HCTA
OMAarONpUATCTBYIOIIMX  3TOMY  COOBITHEO HCXOJOB K  OOmEMYy 4HCIYy  BCEX
PAaBHOBO3MOXKHBIX HECOBMCCTHBIX JJIEMCHTAPHBIX HCXOJ0B, OOpa3yIOIIMX IIOIHYIO
rpymmy.

WTak, BEpOATHOCTh COOBITHA A ompenemserca (opMmynoit P(A) =2, toe m —

n

YHCITO 3JCMCHTAPHBIX HCXOI0B, OMArONPHATCTBYIOMNX A; 7 — YHCIO BCEX BO3MOKHBIX
3JICMCHTAPHBIX HCXO0B HCIIBITAHHS.

3mech  NMPEANONAracTcs, HUTO  J3JEMCHTAPHBIE  HCXOAbI  HECOBMECTHBI,
PABHOBO3MOIKHBI M 00Pa3yIOT MOHYKO Tpymimy. M3 ompeacncHua BEPOITHOCTH BBITCKAKOT
CICIYIOLINE €€ CBOMCTBA:

CroiicTBo 1. BepoarHOCTh TOCTOBEPHOTO COOBITHA PAaBHA CAHHHUIIC.
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JICHCTBHTCIBHO, CCITH COOBITHC TOCTOBCPHO, TO KAXKIBIH 3JICMCHTAPHBIH HCXOJ
HCTIBITAHUS ONArONpHATCTBYET COObITHIO. B 3TOM cCiyuae m=n, CICIOBATENBHO,

=22 _1
n n

CaoiicTBo 2. BeposaTHOCTh HEBO3MOKHOTO COOBITHS PABHA HYIIFO.
JICHCTBHTCIBHO, ©CITH COOBITHC HCBO3MOJKHO, TO HH OJHH H3 J3JICMCHTAPHBIX
HNCXOJ0B HCIBITAHWS HE ONaronmpusarcTByer coOwiTHIO. B 3tom  ciaydae m=0,
0
cregosatenbHo, P(A)="=2-0.
n n
CaoiicTBo 3. BeposTHOCTh CIy4aHOTO COOBITHS €CTh IOJIOMKHTECIBHOE YHCIIO,
3aKIIHOYCHHOE MEX/Y HYJIEM W CIHHUIICH.
JleHCTBUTENBbHO, CIy4ailHOMY COOBITHIO OJNATONMPHATCTBYET JHOIb YacTh W3
O0IIEro YMCIA 3IEMEHTAPHBIX MCXOAO0B HCIBITAHWSI. B 3TOM ciydae O<m<n, 3HAYHT,

0<2 <1, cremoBaTenbHO, 0 < P(A)<1
n

Hrak, BeposATHOCTH MOOOTO COOBITHS YIAOBJICTBOPSET ABOWHOMY HEPABEHCTBY
0<PUA<T.
Bomnpoc 2.3 OTHOCUTEILHAS YACTOTA, Y CTOIYHBOCTE OTHOCHTEILHOH YACTOTHI

OTHOCHTETBHAS 4acCTOTA HAPSAAY C BEPOATHOCTHIO MPUHAICKUT K OCHOBHBIM
TIOHSTHAM TCOPHU BEPOSITHOCTCH.

OmmuocumenvHoti yacmomoii COOBITHS HA3bIBAIOT OTHOIICHUC YHCIIA UCIIBITAHUH,
B KOTOPBIX COOBITHE MOSBWIOCH, K OOmIEMy 4YHCIY (DAKTHUYECKH MPOW3BEICHHBIX
ucrplTaHui. TakuM 00pa3oM, OTHOCHTENbHASI YACTOTA COOBITHA A OIpenesieTcs

dopmymoit Ww(4) =", rme m — uHCTO TOABICHWI COOHITHA, 77 — OOIIEE YHCIO
n

HCIBITAHUH.

ComocTaBmsisi  OmpeneNeHHsI BEPOATHOCTH WM OTHOCHTENBHOH — YacTOTHI,
3aKIIFOYACM: ONPEACICHUE BEPOSITHOCTH HE TPEOYET, YTOOBI HCIBITAHKS MPOM3BOANINCH B
JCHCTBHTEILHOCTH, OIPEIACICHHEC »C OTHOCHTCIBHOM YACTOTHI IPEAIONAracT, 4Tro
HCIBITAHAA OBLIM TPOW3BCACHBI  (DAKTHUCCKH. J[PYyTHMH CIIOBAMH, BCPOSATHOCTH
BBIMHCILIIOT JI0 OTIBITA, 4 OTHOCHTENIBHYIO YaCTOTY—IIOCIIE OIIBITA.

IMpumep 1. Ormen TEXHHYECKOTO KOHTPOISI OOHAPYKII 3 HECTAHJAPTHBIX
geraxn B maptud w3 80 ciydaiiHO OTOOpaHHBIX aeraiedi. OTHOCHTEIBHAS 4acTroTa

TIOSIBJICHUS HECTAHAAPTHBIX JCTaIeH W (A)=—.

80
IMprmep 2. [To memm npowssemn 24 BRICTPEa, MpHIeM OBLIO 3aPCTHCTPHPOBAHO
. 19
19 monamanuii. OTHOCHTEIFHAS YaCTOTA MOPAKCHUS LCTH W (A) = EYi

3a11a‘m HCHOCPECACTBCHHOT'0 BHIYTUCICHIA BepOﬂTHOCTeﬁ

3aoaua 1. Habupas Homep TemeoHa, aOOHCHT 3a0bL1 0OHY IH(PY ¥ HAOpa: c¢
Haygady. Halitu BEpOATHOCTB TOTO, UTO HAOpaHA HY>KHAS I (pa.

Pewenue. Ob03HaUMM ucpe3 A coObiTHC — HAOpaHA Hy)xHAS TU(Ppa. AOOHCHT
Mor Ha0path M0y w3 10 mudp, mo3ToMy 00IICE YHCIO BO3MOMKHBIX 3JICMCHTAPHBIX
HUCX0J0B paBHO 10. DTH MCXOAbI HECOBMECTHBI, PABHOBO3MOXKHBI U 00PA3yIOT MOIHYIO
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rpymry. baaronpusrcreyer coObITHIO 4 TWIIb OAWH HCX07, (Hy>KHAA Iupa JTHIIb oxHA).
Hckomast BEpOATHOCTH PaBHA OTHOIICHHIO YHMCIA HCXOAOB, ONATONMPHATCTBYIOIIUX CO-
1
OBITHIO, K YHCITY BCEX 3JICMCHTAPHBIX HCXOI0B. P(A4) = T
3aoaua 2. Habupas HOMEp TenedoHna, aDOHCHT 3a0BLT MOCTICIHIE ABC TU(PHL U,
TIOMHSI JIHIIb, YTO 3TH OU(PBI pa3TudHbL, HAOpaad uX Hayaady. Haliti BEpOATHOCTH TOTO,
4T0 HAOPAHBI HY>KHBIC IU(PHL.
Pewenue. Odo3HaNM uepe3 B coObITHE — HAOpaHBI ABC HyKHBIC IH(PsL. Beero
MOKHO Ha0paTh CTOJBKO PA3NWUYHBIX LH(P, CKOIBKO MOMKET OBITh COCTABICHO
10!
(10-2)!
001Iee YMCII0 BOBMOYKHBIX JJIEMEHTAPHBIX HCX0I0B PaBHO 90. DTH MCXOIbI HECOBMECTHBI,
PAaBHOBO3MOXKHBI M 00pa3yIOT MOJHYIO Tpymiry. biarompusrcrByer coObITHIO B IHIND
OOMH ucxox. MckoMas BEpOSATHOCTb pPAaBHA OTHOIICHWIO WYHCIA HWCXOA0B, Omaro-
1
TIPUATCTBYIOIINX COOBITHIO, K UHCITY BCEX 3ICMEHTAPHBIX HCXOAOB: P(B) = %
Ipumep 3. B maprun u3 10 geraneit 7 crangaptHeix. HaliTw BEpPOATHOCTH TOTO,
YTO CPEAM IIECTH B3ATHIX HAyJady ACTajch 4 CTaHJAPTHBIX.
Peuienue. OOImee YUCIO BO3MOKHBIX 3JIEMEHTAPHBIX HCXOAOB HCIIBITAHUSI PABHO
YHCITYy CIOCOO0B, KOTOPBIMH MOKHO H3BJICUb 6 metancii m3 10, T. ¢. 4uCay CoUcTaHHH W3
10!
————=210).
61(10—6)!
OnpenenuM YHCIO HMCXOAO0B, ONArOMPHATCTBYIOMIMX HHTCPECYIOIMEMY HAC
cobbTHio A (cpenu IMECTH B3ATHIX JeTaned 4 CTaHAapTHHIX). UeThIpe CTaHIApPTHBIC

pasMEIICHUH U3 JAccATH LUPP TMO 1BE, T.€. AP = =9-10=90. Takum oOpazom,

10 3meMenTOB 10 6 3MeMeHToB ( () =

. 7!
JeTamd MOYKHO B3ATh M3 CEMH CTaHAAPTHBIX AcTaneH C7 = T 35 cmocobamu; mpu
3TOM OCTajdbHBIE 6-4=2 feranm JOKHBI OBITh HECTAHAAPTHBIMH, B3ATh K& 2

. 5 3!
HECTAHAAPTHBIC AcTanu H3 10-7=3 HECTAHNAPTHBIX JACTanCH MOXKHO Cj =m=3

cnocobamu.  CnemoBaTeNbHO, YHCIO  OJATONMPHUATCTBYIOIIMX  HCXOAOB  PaBHO
4 2
C3-C% =35.3=105.
Hckomas BEpOSTHOCTh PaBHA OTHOIICHHIO 4YHCIA  HCXOMOB, Onaro-
NPHATCTBYIOIIHUX CO6I>ITI/IIO, K THACTTY BCCX QJIEMCHTAPHBIX HCXO0O0B:
Cc$-c3 105 1

P(A) = ==
6
cf 210 2

IIpakTu4eckne 3axaHus 10 TeMe

2.1. B smmke 50 OoAMHAKOBBIX AcTancil, W3 HHUX 5 OKpameHHbIX. Haymauy
BBIHMMAIOT OJHY JAcTanb. HallTH BEPOATHOCTH TOTO, YTO H3BICUCHHASA ACTANb OKAKETCA
OKPALICHHOM.

2.2. bpoieHa urpanpHasg KOCTb. HaliTH BEPOATHOCTH TOTO, YTO BBIMAACT YETHOE
YHUCIIO.

2.3. YYacTHHK XepeObEBKU TAHYT W3 AINKA SKETOHBI C HOMepamu oT 1 mo 100.
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HalitTu BepoOATHOCTH TOrO, YTO HOMEP IEPBOTO HAyAA4y H3BICUCHHOIO JKCTOHA HE
CoAepKUT IHpPHI 5.

2.4. Buytpps kpyra pagmyca R Hayzmady OpomeHa Touka. HalTm BEpOSTHOCTB
TOTO, YTO TOYKA OKAYKETCHA BHYTPH BIHCAHHOTO B Kpyr kBaapara. IIpeanomaraercs, 4ro
BEPOATHOCTh NOMAJAHMA TOYKH B KBAAPAT MPOMOPIHUOHANBHA IUIOIAAM KBagpaTa W HE
3aBUCHT OT PACIOIOKEHHA OTHOCHTEIIBHO KPYTa.

2.5. BHyTpp KBazpata co CTOPOHOW a Haydady OpomieHa Touka. Haitu
BEPOATHOCTh TOrO, YTO TOYKA OKAKETCA BHYTPH BIHCAHHOTO B KBAApAT Kpyra.
IIpeanmonaraercs, 4To BEPOATHOCTh MONAJAHMA TOUKH B KPYT NMPOMOPLHOHANBHA MIIOIAH
KpYra M HE 3aBHCHT OT PACTIOJIOKCHIA OTHOCHTENIBHO KBAAPATA.

2.6. B xonsepre cpean 100 (oTokapTroUeK HAXOAWTCS OJHA PazbiCKuBacMas. M3
KOHBEpTa Haydady m3BiaeucHbl 10 kapTodek. HaliThH BEpOATHOCTH TOro, 4TO CpPEeAM HHUX
OKAQYKETCS HY)KHASL.

2.7. Ha cxmage mmeerca 15 kmHeckomoB, mpudeM 10 W3 HHX H3TOTOBJICHBI
JIbBOBCKHM 3aBomoM. HaliTm BEpOATHOCTH TOro, 4YTO CPEeAUW S5 B3ATBIX HAyJady
KHHECKOIIOB OKAXKYTCA 3 KHHECKOMA JIBBOBCKOTO 3aBOAA.

2.8. B rpynmne 12 cTyaeHTOB, cpeau KOTOPBIX 8 OTIMYHUKOB. 110 ciucky Haygady
oToOpaHsl 9 cTyAcHTOB. HaliTh BEpOATHOCTH TOTO, YTO CPeAr OTOOPAHHBIX CTYACHTOB 5
OTIIIYHUKOB.

2.9. B maprum w3 100 aeranaci OTOCT TCXHHYCCKOTO KOHTPOIA OOHAPYKHI S5
HECTAHJAPTHBIX  JeTancil.  UeMy paBHa  OTHOCHTENIbHAA  YaCTOTa  MOABICHHA
HECTAHIAPTHBIX JCTaNCH?

2.10. Tlo uemm mpom3BeacHO 20 BBICTPENIOB, MPUYEM 3APETUCTPUPOBAHO 18
nonaaanuil. HaliTu OTHOCHTENBHYIO YACTOTY NMONAJAHUN B LEITb.

2.11. Tlpu crpensde W3 BHHTOBKH OTHOCHTEIBHAS YACTOTA NMOMANAHMSI B IICTH
okaszanace pagaod 0,85. Halitm umcrno momamaHui, ecim Bcero ObLIO mpom3seacHo 120
BBICTPEIIOB.

2.12. Tlpu wucubITAHWH NAPTHH HPHOOPOB OTHOCHTEIBHAS YACTOTA TOIHBIX
mpudopoB okazanack pasHoi 0,9. HaWitm umcino rogHelx HMpHOOPOB, €CIM BCETO OBLIO
mpoBepeHO 200 mprOOpPoB.

2.13. Ha nioCKOCTH HAYCPYCHBI ABE KOHLECHTPHYCCKHE OKPY/KHOCTH, PAJUYCHI
KOTOpBIX paBHbI 5 1 10 cM. Haliti BEposATHOCTS TOTO, UTO TOUKA, OPOIICHHAS HA YIA1y B
OONBIION KPYI, MOMAJCT TAaK K& M B KOIBID, OOPA30BAHHOEC 3THMH OKPY)KHOCTSIMH.
[Ipeamonmaraercs, 4T0 BEPOSATHOCTb TOMANAHUSA TOYKH B  IUIOCKYI0  (HTYpY
TIPOTIOPIIMOHATBHA IJIOINATHU 3TOH (PUTYPHI M HE 3aBUCHT OT €€ PACIIOIOKCHHL.

Tema 3. Co:keHue BepoOsITHOCTEH

Bompoc 3.1 Cio:kenune BepoSTHOCTEN HE3ABNCHMBIX COOBITHIT

Cymmoii A+B ogyx cobvimuii A W B Ha3BIBAKOT COOBITHE, COCTOSALICE B
TOSIBJICHUH COOBITHA A, HITH COOBITHS B, MM 000HX 3THX COOBITHH.

Hampumep, ecnu W3 opyaus MPOH3BCICHBI JBA BHICTPEIA M A—TOMAJAHUS MPH
TIEPBOM BBICTPETIC, B—MONagaHue MPHU BTOPOM BBICTPENE, TO A+5 — momasaHue HpH
TIEPBOM BBICTPEIIC, HIIH IPH BTOPOM, HJIH B 00OMX BBICTPENAX.

13



B uyactHOCTH, ecu aBa COOBITHS A U B — HECOBMECTHEIC, TO A +B — COOBITHE,
COCTOAINCE B MOABICHHH OTHOTO W3 3THX COOBITHH, OC3pa3ITHO KAKOTO.

CymMmoil  HeckoMbKux coOblmuil HA3BIBAIOT COOBITHE, KOTOPOE COCTOHT B
TOSIBJICHUH XOTS OBI OTHOTO M3 3THX COOBITHH.

Hampumep, cobsrtie A+B+C COCTOMT B TOSBICHHH OJHOTO H3 CIICAYEOIIHX
cooprruii: A, B, CCAuB AnC, BuC AuBuC.

[Tycts coObiTmst A W B—HecoBMeCTHBIC, MPUYEM BEPOSTHOCTH ITHX COOBITHH
m3BecTHBI. Kak HaHTH BEPOSTHOCTH TOTO, YTO HACTYMHT JIHOO coOBITHE A, JMOO0 COOBITHE
B? OtBer Ha 3TOT BONPOC ACT TCOPEMA CIIOKCHUSL.

Teopema., BepoATHOCTh TOSABICHHA OXHOTO W3 IBYX HCCOBMCCTHBIX COOBITHH,
0C3pa3IMIHO KAKOTO, PABHA CYMME BEPOATHOCTCH 3THX COOBITHH, P(A+B) = P(A)+P(B).

Joxazamenvcmeo. Beaem 0003HAYCHHA: 7—O0MICE YHCIO BO3MOXKHBIX
3JICMCHTAPHBIX HMCXOJOB HCIBITAHUA, #; — YHCIO HCXOAOB, OJNATOMPHATCTBYROIINX
.COOBITHIO A, M2,— YUCI0 UCXO0A0B, OIATONPHATCTBYIOMMX COOBITHIO 5.

Uncno 37ICMCHTAPHBIX HCXOIOB, ONATOMPHATCTBYIOIMUX HACTYIUICHHIO THOO
COOBITHS A, b0 COOBITHS B, paBHO mytms. CrenoBaTeIbHO,

P(A+B) =042 M " _ pogy 4 P(B).
n

n

CraenctBue. BepoATHOCTP TOSABICHHS OFHOTO W3 HECKOJNBKHX ITONAPHO
HECOBMCCTHBIX COOBITHI, O€3pa3mmyHO KaKOrO, PaBHA CYMME BCPOSTHOCTCH 3THX
COOBITHIL: P(A4 + 4y +...+4) = PLAD + P(A) +...+ P(4y).

3aoaua 1. B ypue 30 mapos: 10 kpacHbx, 5 cmaux um 15 Oexpix. Haiitm
BEPOSTHOCTD IOABJICHIS LIBETHOTO IIapa.

Peuienue. TIosSBICHHE IBETHOTO INapa O3HAYACT MOSBJICHHE JHOO KPACHOTO,
THOO0 CHHETO Imapa.

10 1

BepoaTHOCTE MOABACHUS KPACHOTO Imapa (CoobITHe A) P(A4) = 30°3

5 1

BeposiTHOCTS TOSIBICHHS CHHETO NIapa (codbITHE B) P(B) = -5

Cobbirist 4 W B HECOBMECTHBI (TOSBJICHHE MIApa OJHOTO IBETA HCKIFOYACT
TOSIBJICHHE IIAPA APYTOTO IBETA), TIO3TOMY TEOPEMA CIOXKEHH MIPUMEHIMA.

1 1 1

Hckomast BEpOATHOCTb P(A + B)=P(A)+P(B)= 3 + =7

3a0aua 2. CTpenok CTpelser IO MHINCHH, pa3AclIcHHOH Ha 3 olxactw.
BepositHOCTS MOMagaHus B mepByr0 odxacts pasHa 0,45, Bo BTopyro — 0,35. Haiitn
BEPOATHOCTD TOTO, YTO CTPEIOK IPH OJHOM BBICTpEJC MOMAET JIMOO B NMEPBYIO, THOO BO
BTOPYIO 00J1aCTb.

Pewenue. CoObITH A—«CTPEIOK TOHAN B MCPBYIO 00IACTE» H B—«CTPLIIOK
TOTIall BO BTOPYEO 0OOJNACTh» — HECOBMECTHHI (TIOMAAAaHUE B OAHY OOIACTh HCKITFOYACT
TIOTIAJAHNE B JPYTYIO), IO3TOMY TEOPEMA CIIOKCHHUS IIPUMCHUMA.

Hckomas sepostrocTs P(A + B) = P(A) + P(B) = 0,45+ 0,35 = 0,80.
Bompoc 3.2 Iloaas Tpynmna coobITmii

Heckonbko coOBITHIH 00Pa3yIOT nOJHYIO 2pynny, €CIA B PE3yIbTATEC HCIBITAHHA
TIOSIBUTCS XOTSI ObI OZJHO M3 HHX.
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Teopema. Cymma BEpoATHOCTSH COOBITHI A1, A2, ..., Ax, 00pa3yOIMIX TOTHYIO
TPyIIy, paBHA CAUHULC. P(A4)+P(A)+...+P(4)=1.

Jloxasamenbcmeo. Tak Kak TOSBICHWE OMHOTO W3 COOBITHH IOMHOH TPYIIIBI
JIOCTOBCPHO, a BEPOATHOCTH AOCTOBCPHOTO COOBITHS PABHA CAWHHIC, TO

P+ Ay +...+4)=1. 3.1

JroObic 1BA COOBITHA TOMHOH TPYNIBI HCCOBMCCTHBI, TOSTOMY MOIKHO
MPUMCHHUTD TCOPEMY CIIOKCHUS:
P4+ A4y +. +4)=P(A)+P(A)+..+ P(A4). (3.2)

Cpasrusast (3.1) u (3.2), monyuuM P(4)+P(Ay)+...+P(4) =1.

3a0aua 1. KOHCYNbTAIMOHHBIH IYHKT MHCTHTYTa IIONYYAcT IAKETHI C
KOHTPOIBHBIMH padoTamMu w3 ropoaos A, B m C. BepoATHOCTh HONYUCHHS NMAKETA W3
ropoaa A pasHa 0,7, u3 ropoma B —0,2. HaliT BEpOATHOCTH TOTO, ITO OUCPCIHOH MAKCT
Oyaer moyucH u3 ropoga C.

Peuienue. COOBITHS «TAKET MOIYUYCH W3 TOPoAa A», «ImakeT MOJyYeH W3 Topojaa
B», «maker momyueH w3 ropoza C» 0Opa3ylOT MOIHYIO TpPYIIy, MO3TOMY CyMMa
BCPOATHOCTCH JSTHX COOBITHH paBHAa e¢auHHIC: 0,7+02+P(C)=1. OTCroma HCKOMas
BCPOATHOCTL P(C)=1-09=0,1.
Bomnpoc 3.3 IIpoTHBONOI0KHALIE COOLITHS

IIpomusononoscHeivMy  HA3BIBAIOT [1BA CIUHCTBCHHO BO3MOMKHBIX COOBITH,
00pa3yrommx NOJMHYK Tpymmy. Ecom OgHO M3 ABYX MPOTHBOIOJIOKHBIX COOBITHH
0003HAYEHO Yepes3 A, TO APyroe HPUHATO 0003HAYATH 4.

ITpumep 1. TTomaganue u MpoOMaxX MPH BBICTPEIEC MO LETH — MPOTHBOIONIOKHBIC
cobwrrust. Ecn 4 — nonaganme, 10 4 — mpomax.

[Tpumep 2. W3 simuka Haymady B3saTa aetanb. COOBITHSI «IOSBHIACH CTAHAAPTHAS
JIETAJTb» W «MOSBUIACH HECTAHAAPTHAS ACTAIIbY — MPOTHBOMOIOKHBIC.

Teopema. CymMMa BEPOSTHOCTEH HMPOTHUBOIOJOKHBIX COOBITHH PaBHA CIMHUIIC
P(A)+P(A)=1.

Jloxazamenvcmeo. TIpOTHBOMONOXKHBIC COOBITHA O0pa3yrOT MOJHYIO TPYIIY, a
CYMMa BEPOATHOCTCH COOBITHI, 00PA3yIOLINX MOTHYEO TPYIIY, paBHA ¢AUHALE (cM. 3.2).

3ameuanue I. Ecim BEpOATHOCTH OJHOTO W3 JBYX HMPOTHUBOIOIOKHBIX COOBITHH
0003HAUCHA HYCPE3 p, TO BCPOATHOCTH APYTOTO COOBITHA 0003HAYAIOT [epes ¢g. Taxmm
00pazoM, B CHIIy IPEABIAYINCH TeopeMbl p+g=1.

3a0aua 1. BeposTHOCTH TOTO, YTO ACHb OyAeT AoKumBbIM, p=0,7. Haiitn
BEPOSTHOCTD TOTO, YTO ACHb OYACT SICHBIM.

Pewenue. CoOBITHS «IOCHb MOKITUBBIY» W «ICHb SICHBI» — TIPO-
THBOIIOJOKHBIE, TO3TOMY HCKOMAs BEPOSITHOCTD g=1-p = 1-0,7=0,3.

3ameuanue 2. Tlpu penieHUH 3a1a4 HA OTHICKAHAUE BEPOSTHOCTH COOBITHSA 4 4acTo
BBITOJHO CHAYANA BBIMHCIHTH BEPOATHOCTH COOBITHA A, a 3aTeM HAWTH HMCKOMYHO
BCPOATHOCTH MO (PopMyTe

P(A) = 1-P(A).

3aoaua 2. B AmmKe UMEETCH 1 OCTANCH, W3 KOTOPBIX /1 CTAHAAPTHHIX. HalTh

15



BEPOATHOCTh TOTO, YTO CPEAM Kk HAYJAUy H3BJICUCHHBIX JETaJCH €CTh XOTsA OBl OJHA
CTaHAAPTHASL

Peuienue. COOBITHSL «CpPeAM M3BJICUCHHBIX JETajel €CTh XOTA OBl OAHA
CTAHAAPTHAS» M «CPEAM W3BJCUCHHBIX JACTAJCH HET HU OJHOW CTAHAAPTHOW» —
HPOTUBONONIOKHbIE. ODO3HAYUM MEPBOE COOBITHE Yepe3 A, a BTopoe—uepes A.

OueBumHO, P(A)=1-P(A).

Haitnem P(4). Ob1mee Yucao cnoco60B, KOTOPHIMHE MOJKHO M3BJICYb k AeTajeH U3
n geTaned, paBHO CF. UWCIO HECTAHZAPTHBIX NETANEH DPABHO A-m1, W3 3TOTO MHMCIA

metanei MokHO C¥ - cmocoGamm W3Breub & HeCTAHHAPTHBIX geTaned. [lostomy

BEPOSTHOCTD TOTO, YTO CPEAM M3BIICUCHHBIX & AETaNeH HET HU OJHOHM CTAHAAPTHOH, paBHA
— Ck _ ck
P4 = ”;{’”. Hckomas BEpOSITHOCTb P(A)=1—P(A)=1—”—’k’”.
C

n n

Bomnpoc 3.4 Teopema c/10:KeHNsI BEPOSATHOCTEIT COBMECTHBIX COOBITHIT

Brria paccMoTpeHa TEOpEMa CIOKCHHA UII HCCOBMCCTHBIX COOBITHH. 31CChH
OyzmeT H3I0’KEHa TEOpEMa CIIOKEHHS A1 COBMECTHBIX COOBITHI.

JlBa COOBITHA HA3BIBAKOT COGMECHHbIMU, CCIH TOABICHHC OTHOTO W3 HUX HC
HCKITIOYACT MOSBJICHUS IPYTOTO B OJHOM M TOM K€ HCIBITAHHH.

[Tpumep 1. 4 — mosiBICHHE YETHIPEX OYKOB IPH OPOCAHHU HIPATBHON KOCTH, 5
— MOABIICHHUC YCTHOTO YACIA 0UKOB., CoObITHA 4 B B — COBMCCTHBIC.

[TycTb coObiThst A m B COBMECTHBI, IPUYEM AAHBI BEPOSTHOCTH 3THX COOBITHH M
BEPOATHOCTh HMX COBMECTHOTO mOsiBICHMA. Kak HAWTH BEpOATHOCTH coObITHA A+B,
COCTOSIIICTO B TOM, YTO IMOSBHTCA XOTA Obl 0mHO H3 coObrTHH 4 u B? OTBET HA 3TOT
BOIPOC JACT TCOPEMA CIIOKCHUS BEPOATHOCTCH COBMCCTHBIX COOBITHI.

Teopema. BeposTHOCTH TOSBICHHSA XOTA OBl OJHOTO M3 JBYX COBMECTHBIX
COOBITHIT paBHA CYMMC BCPOATHOCTCH 3THX COOBITHH OC3 BCPOATHOCTH WX COBMCCTHOTO
HOABIICHUA. P(A+B)=P(A)+P(B)—P(A4B).

Joxazamenvcmeo. T1oCkombKy COOBITHS A W B, MO YCIOBHIO, COBMCCTHBI, TO
coObiTHe A +B HACTYNHUT, €CIM HACTYNMHT OJHO M3 CICAYIOIIMX TPEX HECOBMECTHBIX

coGbiThit: AB, AB umu AB. TIo TeopeMe CI0KCHHS BEPOATHOCTCH HECOBMECTHBIX COOBITHIA,
P(A+B) = P(AB) +P(AB) + P(AB). (3.3)

CoObiTHe A TIPOU30HICT, SCITH HACTYIUT OAHO W3 ABYX HCCOBMCCTHBIX COOBITHH:
AB i AB. Tlo TEOPEME CIIOKCHUS BEPOSITHOCTEH HECOBMECTHBIX COOBITHI MMEEM

P(A) = P(AB)+ P(AB).

Ortcroga

P(AB) = P(4) - P(AB). (3.4

AHAJIOTHYHO HMEEM

P(B) = P(AB)+P(A4B).

Ortcroga

P(AB) = P(B) - P(AB). (3.5)
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Iloacrasus (3.4) u (3.5) B (3.3), OKOHYATEABHO TOIY4YUM
P(A+B)=P(A)+P(B)-P(4B). (3.6)

3ameuanue 1. Tlpum WCHONB30BAHUM IIONYUCHHOH (JOPMYJBI CIEAYECT MMETh B
BHAY, YTO COOBITHS A 1 B MOTYT OBITh KaK HE3aBHCUMBIMH, TAK M 3ABHCHMbIMH.

JI1st He3aBUCHMBIX COOBITHH

P(A+B)=P(A)+P(B)-P(APB).

JITst 3aBUCHMBIX COOBITHH

P(A+B)=P(A)+P(B)— P(A)P4(B).

3ameuanue 2. Ecmu coOsitH A W B HECOBMCCTHBI, TO HX COBMCHICHHC CCTh
HEBO3MOXKHOE COOBITHE H, ClenoBatenbHo, P(AB)=0. ®opmyna (3.6) 111 HECOBMECTHBIX
COOBITHIT MPUHAUMACT BHI P(A +B) = P(4) + P(B).

MBI BHOBb HOYYHIN TEOPEMY CIOKCHHS 1T HECOBMECTHBIX COOBITHH. Takum
obpaszom, ¢opmyna (3.6) cnpaBeaIHBa KAk OIS COBMCECTHBIX, TaK M I HCCOBMCCTHBIX
COOBITHIA.

3aoaua 1. BepoATHOCTH MOMAJAHHSA B LEAb MPH CTPEIB0C MEPBOTO M BTOPOTO
OpyAui COOTBETCTBEHHO paBHbL P = 0,7; P> = 0,8. HaiiTu BEpOATHOCTh NONAJAHUS PU
OTHOM 3aIme (U3 000X OPYAHiH) XOTSA ObI OXHHM U3 OPYIHH.

Peutenue. BepoATHOCTh MOMAJAHUS B LETb KAXKIBIM H3 OPYIUN HE 3aBHCHUT OT
pe3yibTaTta CTpensObl M3 APYTOro OPYAMS, IMO3TOMY COOBITHS A (TMOmazaHWe IMEpBOTO
opyaus) u B (monmajaHue BTOPOrO OPYAUs) HE3ABUCHMBIL.

Bepoarrocts coObituss AB (0ba opyaus  Aamd TOMAJAHHE)  —
P(AB) = P(A)P(B) = 0,7-0.8 = 0,56.

Hckomas BeposTHOCTD — P(A+B)=P(A)+P(B)-P(AB)=0,7+0,8-0,56=0,94.

Tema 4. YMHOXKeHHE BEePOSITHOCTEH

Bonpoc 4.1 IIpon3Beaenne coOLITHIAL. Y CIOBHASI BEPOSTHOCTD

IIpouseeoenuem nByx cobbiTit A W B Ha3pBaroT cobbitHe 4B, cocrosimee B
COBMCCTHOM TIOSBJICHHH (COBMCIICHHH) 3THX COOBITHIA.

Hampumep, ecmn A—naeraas rogHas, B—aeTans OKpamicHHAs, 70 AB — aeranmb
TOTHA W OKPAMICHA.

[Tpom3BencHHEM HECKOIBKHX COOBITHH HA3BIBAIOT COOBITHE, COCTOSINEE B
COBMECTHOM IIOSIBIICHUH BCEX 3TUX COOBITHH.

Hampumep, ecmn 4, B, C — mosBieHUE «repba» COOTBETCTBCHHO B IICPBOM,
BTOPOM H TPETHEM OPOCAHHAX MOHCTHL, TO ABC — BRIMAACHHUE «TepOa» BO BCEX TPEX
HCTIBITAHUSX.

CayuaiiHoe COOBITHE OIPEACICHO KaK COOBITHE, KOTOPOE IMPH OCYIICCTBICHHH
COBOKYTHOCTH YCJIOBHI .S MOKCT MPOM30UTH MM HES MPOW30HTH. ECTH MpH BRMHCICHIH
BEPOSTHOCTH COOBITHS HUKAKUX JPYTHX OTPAHMYCHUH, KPOME YCIOBHIT S, HE HAIATACTCS,
TO TAKYK) BCPOSATHOCTH HA3BIBAKOT 0€3VCI0GHOM, ©CIH KE HAJATAIOTCI H JAPYTHE
JOTOTHUTEIbHBIC YCIOBHUS, TO BEPOATHOCTh COOBITHS HA3BIBAIOT VCIOGHOT.
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HaanMep, 1aCTO BBIMHUCILIIOT BEPOATHOCTH coObITH B pu OOMOJHUTCIBHOM
YCIIOBHH, ITO MPOU3OMLIO COOBITHE 4.
YCIOBHOH BEPOATHOCTBIO P,(B) HA3BIBAIOT BEPOATHOCTh COOBITHSI B,

BBIMHCIICHHYIO B ITPEATIONOKEHHH, YTO COOBITHE 4 YK€ HACTYIIHIIO.

3aoaua 1. B ypHe 3 6enbIx u 3 YepHBIX mapa. M3 ypHBI ABa’KAbI BRIHUMAIOT IO
OJHOMY IIapy, HE BO3Bpamas ux odparno. Hailiti BeposATHOCTD MOSBICHUS OEIoro mapa
IPH BTOPOM HCHbITaHUM (COObITHE B), ecim mpu MEpBOM HCHBITAHWH OBLT H3BJICUYCH
YepHbIii map (coOsiTHE A).

Peutenye. Tlocne mepBOr0 HCHBITAHMA B YPHE OCTANOCh 5 INAPOB, W3 HHUX 3
Oenbix. Mckomas yClIoBHas BEPOATHOCTD

3
PyB)= 3
DTOT K¢ PE3YIBTAT MOKHO MOIYIHTE MO (hOPMyIIe
7)) 4 “D
Py(B) 20 (P(A>0).

JIeHCTBUTENBHO, BEPOSTHOCTh IOSIBJICHHS OCNOT0  IIapa NpH TNIEPBOM HC-
TILITAHHH p( 1) — 3_1
6 2.

Hatinem BeposTHOCTh P(4B) TOTO, UTO B NCPBOM HCIBITAHUH TOABHTCS YCPHBIA

map, a BO BTOpoM — Ocnbrid. O0IIee YUCII0 HCXO0A0B — COBMCCTHOTO TOSBJICHHS JBYX

=5-6=30. U3

6-2)!
3TOTO YHCIIA UCXOA0B COOBITHIO AB GmaronpusarcTyror 3-3=9 ucxonos. CiaeaoBaTensHO,
PAB) = 9/30 = 3/10.

Hckomas ycioBHAA BEPOATHOCTh
puB) o3
PU) Y5

Kax BuaumM, moaydeH NPEKHAN PE3yIbTAaT.

Hcxoms W3 KIIACCHUCCKOTO OMPEIACICHHS BCPOATHOCTH, (opmyry (4.1) MOXKHO
JIOKA3aTh. JTO OOCTOATCIBECTBO M CIYKAT OCHOBAHHCM IS CICAYIOIICTO OOMICTO
(IPUMEHUMOT0 HE TOJIBKO AJIS1 KJIACCHUECKOM BEPOATHOCTH) OMPEACTICHHUSL

Yenosnaa eeposmuocms coObITHS B mpH yCcinoBUHM, 4YTO cOOBITHE A Yyike
HACTYIIIIIO, TIO OTIPEJCICHHUIO, PABHA

PuB)= % (P(A4)>0).

mAapos, 6E3pa3IMYHO KAKOTO IBETA, PABHO UMCIY PasMEIICHHUH AZ =

Py(B)=

Bomnpoc 4.2 Teopema yMHO:KeHIS1 BEPOATHOCTEI
Paccmotpum mBa coObITHA: A M B; MyCTh BEPOATHOCTH P(4) W P,4(B) H3BECTHBL

Kakx HaliTH BEpOATHOCTH COBMCIICHHS J3THX COOBITHH, T. €. BCPOATHOCTH TOTO, HTO
moAaBHUTCS 1 COOBITHE A 1 coObITHE B? OTBET HA 3TOT BOMPOC TACT TCOPSMA YMHOKCHHA.

Teopema. BepoATHOCTP COBMECTHOTO TOSBICHHS JBYX COOBITHH paBHA
TMPOM3BCACHUE) BCPOATHOCTH OJHOTO W3 HHX HA YCIOBHYIO BCPOATHOCTH APYTOTO,
BRIUHCIICHHYI) B  NPCAMONOKCHHH, 4YTO TICPBOC COOBITHC VK¢  HACTYIHIIO!
P(AB) = P(AP(B).
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Jlokazamenvcmeo. I10 ONPEACICHUIO YCIOBHOM BEPOATHOCTH, P 4 (B) = I}fj )_
Orcroga

P(AB)=P(A)P 4(B). 4.2)

3ameuanue. llpumenmB Qopmynmy (4.2) k cobbrrmro  BA, momyumm
P(BA)=P(B)Pg(A), umu, IOCKOIBbKY COObITHE BA HE OTIMYACTCS OT COObITHS A B,

P(AB)=P(B)Pg(A4), 4.3)

CpasuuBas Gopmyst (4.2) u (4.3), 3aKmoUacM 0 CIPABSTMBOCTH PABCHCTBA
P(ADP4(B) =P(B)Pp(A) “.4

Crneocmsue. BeposSTHOCT COBMECTHOTO TTOSIBIICHHSI HECKOJIBKHX COOBITHH paBHA
TIPOM3BEACHHUIO BEPOSTHOCTH OHOTO M3 HHUX HA YCIOBHBIC BEPOSTHOCTH BCEX OCTANBHBIX,
TIPUYEM BEPOSITHOCTH KAXKIOTO MOCICAYIOMIETO COOBITHS BHIMUCIIIETCS B MPEITIONIOKCHHH,
YTO BCE MPEABIIYIITHE COOBITHS Y>KE MOSBUIINCH:

Pl Ay As.. Ay ) = P(A)DPy (Ar)Py 4, (A3)- Py g, g, (Ap).
rac PA1 Aydy (4;) — BEPOATHOCTH COOBITHA Ak, BBIUHMCJICHHASA B IMPCANOJI0KCHHUH, YTO
cobbrrust 4, A,.., 4, ;  Hactymmam. B uwactHOCTH, M1 Tpex  COOBITHH
P(ABC) = P(P(BYP5(C).

3aMeTuM, YTO MOPSIAOK, B KOTOPOM PACIIONIOKEHBI COOBITHS, MOXKET OBITh BHIOPAH
TFOOBIM, T. €. 0E3Pa3IUIHO KAKOE COOBITHE CUNTATh NIEPBBIM, BTOPBIM H T. [I.

3a0aua 1. 'Y cOopmuka MMEETCs 3 KOHYCHBIX W 7 JIUIMNTHYCCKUX BaJHKOB.
COopinpk B3s1 OAWH BAIHK, a 3aT€M BTOPOH. HaliTH BEpOATHOCTH TOTO, YTO MEPBBINH H3
B3ATBIX BATTHKOB — KOHYCHBIH, 8 BTOPOH — 3JUTHNTHYCCKHH.

Peuienue. BepoATHOCTH TOTO, UTO TEPBHIA BAJTHK OKAKETCSI KOHYCHBIM (COOBITHE
A), P(A)=3/10.

BepoaTHOCTE TOTO, YTO BTOPOI BATHK OKAXKCTCH LIMNTHICCKAM (COOBITHE B),
BBIMHCJICHHAS B MPEIIOJIOKCHUH, YTO IEPBBIH BANHMK —. KOHYCHBIH, T. €. YCIOBHAs
BEPOATHOCT P 4(B)=7/9.

37 7
109 30

3a0aua 2. B ypre 5 OenbIx, 4 uepHbIX H 3 cHHHX mapa. Kaxxaoe ucmbiTanue
COCTOHT B TOM, YTO HAyJAady H3BJICKAOT OJWH IIap, HE Bo3Bpamas ero odparHo. Haiirn
BEPOSATHOCTH TOTO, YTO MPH NEPBOM HCIBITAHUA ITOSBHTCS OCMbIi map (codbitue 4), mpu
BTOPOM — YCPHEIH (COOBITHE B) U mpH TpeTheM—CuHuUH (CoObITHE ().

Peuienue. BeposSTHOCTb TOSBICHUS OCNOT0 INmapa B IIEPBOM HCIBITAHHH
P(A)=5/12.

BeposITHOCTD TOSIBJICHUS YSPHOTO IIApa BO BTOPOM HCIIBITAHWH, BHIYHCICHHAS B
MPEANOTIOKEHUH, YTO B NECPBOM HCIBITAHWM IOSBHICS OCHBIH Imap, T. €. YCIOBHAA

Io Teopeme YMHOMKCHIS, HCKOMAs BEPOSTHOCTb P(AB) = P(A)P 4(B) =
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BCPOATHOCTH P 4 (B)=4/11.

BepO}ITHOCTI) TOABJIICHIA CHHCTO IIapa B TPETHCM HCHBITAHHH, BBIMUCJICHHAS B
NPEANOIOKCHUN, YTO B ICPBOM HCHBITAHHH IOABHUIICA Ocbrit map, a BO BTOPOM —

UCPHBII, T. €. YCIOBHAS BEPOATHOCTE Py p (C)=3/10.

HckoMast BEPOSTHOCTh P(ABC)=P(A)P 4(B)P 45(C)=(5/12)-(4/11)-(3/10) =1/22.
Bonpoc 4.3 HezaBucnmblie co0brtusi. Teopema yMHOMKEHHsI IS HE3ABHCUMBIX
coObITHii

[TycTbh BEpOSTHOCTH COOBITHS B HE 3aBHCHT OT TOSIBJICHUS COOBITHS 4.

Cobuvimue B Haszvigarom nezasucumviM om cobvimus A, el MOSABICHUS COOBITHSA
A He W3MEHSET BEPOATHOCTH COOBITHSA 5, T. €. €CIM YCIOBHAS BEPOSTHOCTH COOBITHA 5
paBHa ero 0e3yCI0BHOH BEPOSTHOCTH:

P4(B)=P(B) 4.5)

Ioacrasus (4.5) B cootHOmeHue (4.4), momyaum P(A)P(B) = P(B)P(4). Otcroma
Py(A)=P(A), T. €. YCIOBHAS BEPOSITHOCTH COOBITHS A B IPEANIONOKEHHH, YTO HACTYIIHIIO

coOBITHC B, paBHA €ro OC3yCIOBHOH BCPOATHOCTH. JIPyTHMH CIOBaMH, COOBITHC 4 HE
3aBUCHT OT COOBITHA B.

Hrak, eci coObITHE B HE 3aBHCHT OT COOBITHS A, TO W COOBITHE A HE 3aBHCHT OT
COOBITHS B; 9TO O3HAYACT, YTO CEOUCMEO He3AGUCUMOCHIU COOBIMUTI 63AUMHO.

JLI1 He3aBHCHMBIX COOBITHIT TCOPEMAa YMHOKCHUS P(AB) = P(A)P,(B) WMCET BHA

P(AB) = P(A)P(B), 4.6)

T. € BCPOSATHOCTH COBMECTHOTO MOSBJICHUS JBYX HE3ABHCHMBIX COOBITHH paBHA
TMPOU3BCACHUIO BEPOATHOCTCH 3THX COOBITHIA

PageHcTBO (4.6) MPUHUMAIOT B KAUECTBE ONPEACICHIUS HE3aBUCHMBIX COOBITHIA.

Jea cobvimusa HA3b18A10M HE3ABUCUMBIMY, SCITH BEPOSATHOCTh HX COBMCLICHHS
paBHA TPOM3BEICHUIO BEPOATHOCTCH 3THX COOBITHH, B NPOTHBHOM CIy4ac COOBITHSA
HA3BIBAIOT 3A6UCUMbBIMY.

Ha mpaktmke 0 HE3aBHCHMOCTH COOBITHH 3aKIOYAIOT MO CMBICIY 3aJadm.
Hanpumep, BEpOATHOCTH MOPAKEHHA LETH KAKABIM U3 ABYX OPYAHH HE 3aBHCAT OT TOTO,
TIOPA3HIIO JIM LIETh APYTOE OPYIHE, MO3TOMY COOBITHS «IIEPBOEC OPYAUC MOPA3HUIO LEIb» U
«BTOPOE OpPYyAUE MOPA3HUIO LETb» HE3ABUCHMBIL.

3aoaua 1. HaliTn BEpOSTHOCTb COBMECTHOTO ITOPAYKEHUS LCITH IBYMS OPYIUSIMH,
€CIIH BEPOATHOCTh MOPAKCHUSI LETH TIEPBBIM OpyaueM (cobsitie A) pasHa 0,8, a BTOphIM
(codwrtre B) —0,7.

Peuienue. Cobbitust A m B HE3aBHCHMBIC, MO3TOMY, IO TEOPEME YMHOMKCHH,
HCKOMAs BEPOATHOCTh

P(AB) = P(A)P(B)=0,8-0,7=0,56.

Sameuanue 1. Ecma coOBITHS A B B HE3aBHCHMBI, TO HE3aBUCHMBI TAKOKE COOBITHS
Au B, AuB, AuB.

Heckonvko cobvbimuti Hasvleaom NONAPHO HE3A8UCUMBIMY, SCITH KAXKIBIC ABA H3

HUX He3aBHCHMBL Hampumep, coObrrua 4, B, C monapHO HE3aBHCHMBL, CCTH HC3ABHCHMBI
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coobrmus A uB,AunC, Bu C.

Jut Toro uToOBI 00OOIIUTH TCOPEMY YMHOKCHHS HA HCCKOIBKO COOBITHH,
BBC/ICM IOHATHC HEC3ABUCHMOCTH COOBITHH B COBOKYITHOCTH.

Heckonvko cobvimuil HA3p18AI0M HE3ABUCUMBIMU 6 COBOKYNHOCMY (MIH TPOCTO
HC3aBHCHMBIMH), CCJTH HC3ABHCHMBI KAKIBIC JBA W3 HUX W HC3ABHCHMBI KAXKA0C COOBITHE
H BCC BO3MOKHBIC MPOM3BCIACHUSA OCTANbHBIX. Hampmmep, ecnmm cobwrtua 4, B, C
HC3aBHCHMBI B COBOKYITHOCTH, TO HE3aBUCHMBI COOBITHA A U B; Au C, BuC, AuBC, Bn
AC, Cu AB.

[Mpuseaem TENEPs CICACTBUC H3 TCOPSMBI YMHOKCHHUSL.

Caencreue. BepoaTHOCTE COBMCCTHOTO TMOSBICHHA HCCKOIBKHX COOBITHH,
HC3aBHCHMBIX B COBOKYITHOCTH, PABHA MPOM3BSACHUIO BEPOATHOCTCH 3THX COOBITHIA

P(A4Ay.. A = PUADP(A)...(AL).

Jloxasamenvcmeo. Paccmorpum Tpu codbitrst: A, B u C. CopMemenne coObITHH
A, B u C paBHOCHIIEHO COBMCIICHUIO COOBITHH 4B 1 C, m03TOMY P(ABC)=P(AB-C).

Tak xak coObrrusa 4, B u C HE3aBHCHMBI B COBOKYITHOCTH, TO HC3aBHCHMEI, B
yacTHOCTH, CoObITHA AB u C, a Tawke 4 u B. Ilo TeopeMe YMHOKCHHA I IBYX HE3a-
BHCHMBIX COOBITHH HMEEM: P(AB-C)=P(AB)P(C) U P(AB)=P(A)P(B).

Hrak, OKOHYATENBHO NOMYUUM P(ABC) = P(A)P(B)P(C).

JUI1 POM3BOILHOTO # AOKA3ATCIBCTBO MPOBOAMTCSA METOIOM MATCMATHUCCKOH
HHTYKITHH.

3ameuanue. Ecnm cOOBITHSA 4, Ay,..., 4, HC3ABHCHMBI B COBOKYIHOCTH, TO H

TMPOTHBOMOIOKHBIC UM COOBITHA A, A,.... A, TaKKe HC3ABUCHMBI B COBOKYITHOCTH.

3a0aua 2. HaWTH BEPOATHOCTH COBMCCTHOTO MOSBICHHSA Tepda MPH OXHOM
OpocaHuH JBYX MOHET.

Peuienue. BeposaTHOCTh mOsABICHHA Trepda mepBod MOHETHI (coObiTHe A)
PA)=1/2.

BepoarHoCTs MOABICHUS TepOa BTOPOH MOHCTHI (COOBITHE )

CoObitst 4 m B HEC3aBHCHMBIC, TO3TOMY HCKOMAs BCPOATHOCTH MO TCOPEME
VMHOKCHHS paBHA

PAPBY=1/2)-1/2)=1/4.

3aoaua 3. Umeerca 3 smuka, coaepskamux no 10 geraneii. B mepsom stmuke 8,
BO BTOPOM 7 H B TPEeTheM 9 CTAHIAPTHBIX AcTaied. M3 kakaoro sAmmuka Haydady
BBIHUMAFOT 1O OJHOHM netamu. HaWTw BEpOATHOCTH TOTO, UTO BCE TPH BBIHYTHIC JCTANIH
OKKYTCS CTAaHJAPTHBIMH.

Peutenue.

BeposiTHOCTH  TOTO, HWTO W3 TIEPBOTO SIIMKA BBIHYTA CTAHAAPTHAS [CTaNb
(cooprTHe A), P(4)=8/10=0,3.

BeposiTHOCTH  TOTO, 9WTO M3 BTOPOTO SIIMKA BBIHYTA CTAHAAPTHAS ACTAllb
(cobrrTHE B), P(B)=7/10=0.7.

BeposiTHOCTH  TOTO, 4YTO M3 TPETHErO SIUMKA BBHIHYTA CTAHAAPTHASA [CTANb
(coorrTre ), P(C)=9/10=09.

Tak xak cobbrtms 4, B m C HE3aBUCHMBIE B COBOKYITHOCTH, TO HCKOMAs
BEPOATHOCTH (IO TEOPEME YMHOKEHUS) paBHA P(ABC) = P(A)P(B)P(C)=0.8-0,7-0,9=0,504.
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IIpusedem npumep coBMeCmMHO20 NPUMEHEHUS MEOPEM CHONCEHUSL U YMHOMHCEHUSL.
3a0aua 4. BeposATHOCTH TOABICHHUS KAXKIOTO M3 TPEX HE3aBHCHMBIX COOBITHH
A, 4>, 43 COOTBETCTBEHHO PABHBI py,p,,p3. HAaUTH BEPOATHOCTh MOABICHHA TOJBKO

OIHOI'0 M3 3THX COOBITHH.
Peuienue. 3ameTnM, 4UTO, HATIPUMEP, MOSBJICHHE TOJLKO NMEPBOTO COOBITHS 4

PABHOCHIBHO TIOABICHHIO COOBITHA 4 A, A; (TOSBUIIOCH TIEPBOE H HE TIOSABUIIICH BTOPOE H
TpeThe coObITHA). BBeneM 0003HAYCHUS:

B, — TIOSIBHIIOCH TONBKO COBBITHE 4, T. €. B, = A Ay A5 ;

B, — TIOSBHIIOCH TOIBKO COOBITHE Ay, T. €. By = A Ay A5 ;

B; — TIOSIBHIIOCH TONBKO COOBITHE A;, T. €. By = Ay Ay s .

Takum 00pa3om, 4TOOBI HAWTH BEPOATHOCTH IOSIBICHUS TOJILKO OJHOTO M3
coObITHil 4,45, 4;, OyAEM HCKAaTh BEPOATHOCTb P(B;+B,+B;) TOABICHHUS OJHOTO,

6e3pa3nuIHO KAKOTO W3 COOBITHH By, B,,Bs. .
Taxk xak codsitist B, B,, B; HCCOBMECTHBI, TO IPUMEHHMA TCOPEMa CIIOKCHHUS
P(B) + B,y +B3)=P(B))+P(By)+P(B3). 4.6)

Ocraercst HAUTH BEPOATHOCTH KAXKIOTO U3 COOBITHH By, By, B; .

CoObrrust  4j,4,4; HE3aBHCHMBI, CJICIOBATCIBHO, HC3ABHCHMBI  COOBITHSA
Ay Ay, As TMO3TOMY K HUM MPHUMCHUMA TeOpeMa YMHOKCHHSA
P(B) = P(4 4y 43) = P(A)DP(A)P(A) = pa2a3.

AHAIOrHIHO, P(By) =P(4 4y A3) = P(A4)P(A)P(A3) = q10293;

P(B3) = P(4 Ay A3) = P(4)P(A)P(A3) = q192. 13-

IloacraBus 3Tu BEpOATHOCTH B (1), HAliAEM HCKOMYIO BEPOATHOCTH MOSIBICHHUS

TOIBKO OHOTO M3 COOBITHH Aj, Ay, A3 : P(By+By+B3) = pigags + @1 Pods + 19203

Bomnpoc 4.4 BepossTHOCTDH MOSIBJICHAS XOTsI 0bI 0THOTO COOBLITHSI

[TycTh B pe3ynbTaTre UCHBITAHUS MOTYT IOSIBUTHCS #1 COOBITHI, HE3ABHCHUMBIX B
COBOKYIIHOCTH, JTHOO HEKOTOPHIC W3 HUX (B YACTHOCTH, TOJIBKO OJHO HIM HH OJHOTO),
MPHYCM BCPOATHOCTH TMOABICHHA KAXKIOTO W3 COOBITHMH W3BCCTHRL Kak HaWTH
BEPOATHOCTh TOTO, YTO HACTYIHT XOTS OBI OMHO W3 3THX coObITHH? Hampumep, ecmm B
PE3yIbTAaTE NCIBITAHUS MOTYT IOSIBUTHCS TPH COOBITHSA, TO IMOSIBIICHUE XOTSI OBl OTHOTO M3
3THX COOBITHH 03HAYACT HACTYIUICHHC THOO OJHOTO, THOO ABYX, THOO TPEX COOBITHIA
OTBCT HA MOCTABICHHBIA BOMPOC AACT CICIYIOMASL TCOPEMA.

Teopema. BeposATHOCTh MOABICHUS XOTSI OBI OXHOTO M3 COOBITHH A, A,...4, ,

HE3aBUCHMBIX B COBOKYIMHOCTH, PAaBHA PA3HOCTH MEKIY COUHHULCH M MPOU3BEICHUEM
BCPOATHOCTCH MPOTHBOTIOIOKHBIX COOBITHHA Aj, A;..... A4, :

PA)=1-q195...9, “@.7

Jlokasamenvcmeo. O003HaUMM uepe3 A COOBITHE, COCTOAMICE B TMOSBICHUH XOTS
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OBI OJHOTO M3 COOBITHE Ay, Ay,...A,. COObTH A U A, A,.....A, (HE OJHO W3 COOBITHII He
HACTYIIMIIO) MIPOTHBOMOIOKHBI, CIIEI0BATEIBHO, CyMMA HX BEPOSTHOCTCH PABHA CIUHUIIC:
P(A)y+P(A4 Ay A)=1.
O1croa, TOMB3YACh TCOPEMON YMHOKCHHSI, TIOIYIHM
P(A)=1-P(4 dy.. A,) =1~ P(A)P(Ay).. P(Ay). Wi P(A) =115

Yacmuei  cayuail. Ecma  coberrust A, A,,...,A, WMEOT OIMHAKOBYIO

n

BCPOATHOCTD, PABHYIO p, TO BEPOATHOCTH MOSABICHHA XOTS OBI OTHOTO W3 3THX COOBITHH
P(AH=1-4¢". 4.8)

3a0aua . BepoATHOCTH TOMAAAHWS B LICTh NPH CTPEIbOEC W3 TPEX OpyAmi
TaKkOBBL. HalTH BEPOATHOCTH XOTA OBI OMHOTO MOMAJAHHUA (COOBITHE A) IPH OZHOM 3AITIC
M3 BCEX OPYIUiL.

Peutenue. BepoATHOCTh MOMAJAHUS B LIETb KAXKIBIM H3 OPYIUN HE 3aBHCHUT OT
Pe3yIbTaTOB CTPENBOBI W3 APYTHX OPYAWIl, MOITOMY PAaCCMATPHBACMBIC COOBITHS 4
(momaganue mepBOro opyamiA), A4, (NOmaJaHWEe BTOPOrO Opyausd) U 4; (MOMAgaHHE
TPETBHETO OPYIHsI) HE3ABHCHMBI B COBOKYITHOCTH.

BepositHOCTH  COOBITHH, TNPOTHBOMOIOMKHBIX — COOBITHSAM A, 4,,4;  (T.C.
BCPOSATHOCTH TPOMAXOB), COOTBCTCTBCHHO PaBHBEI: q=1-p=1-08=0,2;
gr=1-py=1-07=03; g3=1-p3=1-09=0].

Hckomast BepOsATHOCTb P(A)=1-qgogqz =1-0,2-0,3-0,1=0,994.

3aoaua 2. B tunorpadum mMeercs 4 MIOCKONEYATHBIX MAIMMHBL {1 Kakmon
MAaIIUHBI BEPOSTHOCTH TOTO, YTO OHA paboTaer B JaHHBIM MOMEHT, paBHa 0,9. Haiirm
BCPOATHOCTH TOTO, YTO B JAHHBIH MOMCHT padoTacT XoTs OBl 01HA MammHHA (COOBITHE A).

Peuienue. CobbITHA «MamuHA paboOTacT» W «MaIIMHA HE padoTacT» (B HAHHBIA
MOMEHT) — IPOTHBOIIOIOKHBIC, MO3TOMY CYMMa HX BEPOSTHOCTCH paBHA CAWHMIIC:
p+g=1.

OTcroaa BEepOATHOCTH TOTO, YTO MAIIMHA B JAHHBIH MOMEHT HE paboTacT, paBHA
g=1-p=1-09=0].

HckoMas BepoaTHOCTh P(A)=1-¢* =1-0,1* =0,9999. .

3a0aua 3. BeposSTHOCTH TOTO, YTO TIPH OJHOM BBICTPENIC CTPEIOK IMOMANAET B
menb, paBHa 0,4. CKONBKO BBICTPENIOB /[OJDKEH IIPOM3BECTH CTPEIOK, HYTOOBI C
BEPOATHOCTHIO He MeHee 0,9 OH moman B nesb XOTs ObI 0uH pas?

Pewenue. O603HauEM ucpe3 A COOBITHE «IIPH /1 BRICTPEIAX CTPCIOK MOMATACT B
[enb XOTs ObI euH pasy». CoOBITHS, COCTOSAMNE B MOMAJAHAH B 1IETb TP NIEPBOM, BTOPOM
BBICTPCIIAX W T. J., HC3ABHCHMBI B COBOKYITHOCTH, TO3TOMY mpuMcHHMA (opmyna (4.8)
PA)=1-4".

IlpuHsB BO BHUMAHHUE, YTO, MO YCJIOBHIO, P(A)=09,p=04 (CACAOBATEILHO,
g=1-04=06), momyuan™m 1-0,6" 20,9, orcroga 0.6” <0.1.

[MponorapudmMupyeM 310 HEPABEHCTBO MO OCHOBAHHEO 10: 71g0,6 <1g0.1.

Ortcroma, VYHTHIBAA, 9TO 1g0,6 <0, HMEEM

23



n2lg01/<1g0,6=-1/17782=-1/(-0,2218)=4,5.

Hrak, n>5, T.€. CTPEIOK JOJKEH MPOU3BECTU HE MEHEE 5 BBICTPEIIOB.

3aoaua 4. BepoATHOCTD TOTO, YTO COOBITHC MOABHUTCS XOTA OBI OJUH Pa3 B TPEX
HE3AaBHCHMBIX B COBOKYNHOCTH HCHOBITAaHUAX, paBHa 0,936, Halitm BepoATHOCTH
TIOSIBJICHHUSL COOBITHS B OJHOM HCIBITAHWH (IIPEIIONAracTCs, YTO BO BCEX MCIBITAHHAX
BCPOATHOCTD MOABJICHUA COOBITHS OTHA H TA KC).

Peuienue. Tak kKak paccMaTpUBacMBbIC COOBITHS HE3aBHCHMBI B COBOKYITHOCTH, TO

mpuMeHIMA Popmyna (4.8) P(A)=1-4".

Ilo ycaoBmo, P(A)=0936n=3. CraeaoBaTenbHo, 0936=1-¢°, wm
q3 =1-0,936=0,064. O1croma ¢ =3/0,064 =0,4.

Hckomast BEpPOSTHOCTh p=1-¢g=1-04=05.

HpaxkTnyeckne 3axanus no reme (o 3 u 4 remMam)

3.4.1. BepoATHOCTB TOrO, YTO CTPENIOK NPH OJHOM BBICTPENC MOMAAACT B
MumeHs, pasHa p=0,9. Crpenok mpomssen 3 BrICTpena. HaWTi BEPOSATHOCTH TOTO, UTO BCE
3 BBICTpENA JAJTH NONAJAHUE.

3.4.2. BpomeHbl MOHETA M HIPajbHAs KOCTh. HaWTH BEPOSITHOCTH COBMEILICHHS
COOBITHIL: «IOSIBUIICS «TEpPO», KIMOSBUIOCH 6 OUKOBY.

3.43. B gByx smmuKax Haxomarca jeramd: B nepoM—I10 (u3 Hux 3
CTAHJAPTHBIX), BO BTOPOM—I15 (3 HHX 6 cTaHgapTHeIX). M3 KayKOOro AmmMKa HAyAady
BBIHUMAOT 10 ONHOW aeramu. HaWTH BEpOATHOCTH TOTO, YTO 00C JCTANH OKAKYTCS
CTAHJAPTHBIMH.

3.4.4. B cryaun TeaeBHACHHA 3 TEICBH3HOHHBIX KAaMEphL JIIM KaKIOH KaMepsl
BEPOATHOCTh TOTO, YTO OHA BKIIOYCHA B JAHHBIH MOMEHT, pasHa p=0,6. Haiitu
BCPOATHOCTH TOTO, YTO B JAHHBIH MOMCHT BKJTFOUCHA XOTS OBI 0[THA Kamepa (COObITHE A).

3.4.5. Yemy paBHA BEPOATHOCTb TOTO, YTO NPH OPOCAHHH TPEX HIPATBHBIX
KOCTCH 6 OYKOB MOSBUTCS XOTS OBI HA OXHOH W3 KOCTCH (CoOBITHE A)?

3.4.6. Tlpeampusarie m3roToBIICT 95% WM3mEINH CTAHAAPTHBIX, MPHYEM W3 HUX
86% — mepBoro copra. HalTh BEPOATHOCTH TOTO, UTO B3ATOC HAYJAdy H3ACTIC,
H3TOTOBICHHOE HA 3TOM MPEINPUATHH, OKAXKETCA IEPBOrO COPTA.

3.4.7. Monera Opocaercsi A0 TexX MOp, IMOKAa 2 paza MOAPSI OHA HE BBINAACT
OJHOH M TOH >kKe CTOpOHOH. HaHTH BEPOSTHOCTH CHCIYIOIIMX COOBITHIL: a) OIBIT
OKOHYHTCS IO MECTOTO OpocaHus;, 0) moTpeOyeTCs YCTHOC YHCIO OPOCAHHH.

3.4.8 W3 mudp 1, 2, 3, 4, 5 cHavaga BEIOUpACTCA OJHA, a 3aTEM H3 OCTABIIMXCS
yerelpex — Bropas wmppa. [Ipemmonaraercsa, uto Bce 20 BO3MOMKHBIX HCXOIOB
PaBHOBEPOSTHBL. HalTH BEpOATHOCTH TOTO, YTO OyAeT BHIOpaHA HedeTHAs mudpa: a) B
TIepBBIN pa3; 0) BO BTOPOH pa3; B) B 00a pasa.

3.4.9. BepoATHOCTB TOTO, YTO IPH OJHOM BBICTPENE CTPEIOK NOMAAET B ACCATKY,
pasHa 0,6. CKOIBKO BBICTPETIOB JOJLKEH CACTATh CTPEJOK, YTOOBI C BEPOSTHOCTBHIO HE
MeHee 0,8 OH momaj B ICCATKY XOTS ObI 0auH pas?

3.4.10. Tpu SJCKTPHUCCKUE JAMIOYKU IMOCICAOBATECIbHO BKIIOUEHBI B LETb.
BepoarHocTh TOTO, UTO OgHA (JTFO0As) TAMIIOYKA TCPCTOPHUT, SCITH HATPSKCHHC B CCTH
MPEBBICUT HOMHUHAIBHOE, paBHA 0,6. HailTw BEpOATHOCTH TOrO, YTO NMPH MOBBINICHHOM
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HANPSUKCHUH TOKA B IICIH HE OyIeT.

3.4.11. BepoarHOCTb TOTO, 4TO COOBITHE 4 TMOSABHTCS XOTS ObI OUH Pa3 MPH ABYX
HE3aBHCHUMBIX HCHBITAHMAX, pasHa 0,75. HalTH BEpOSTHOCTh NOSBICHHUA COOBITHI B
OJHOM HCIBITAHWH (MPEANONATacTCsA, YTO BEPOSATHOCTh IIOSBICHHSI COOBITHA B 00OHMX
HCTIBITAHUAX OJTHA H TA JKE).

3.4.12. Tpu xomasael A; Az As cnoprueHOro oOImecTBa A COCTS3AFOTCS
COOTBETCTBEHHO C TpeMs KOMAaHIaMH oOmecTBa 5. BeposTHOCTH TOTO, 4YTO KOMAaHIbI
obmecTBa 4 BBIMTPAIOT MAaTYM ¥ KOMAHZ OOMIECTBA B, TakOBHL IpH BCTpeue A; ¢ B; —
0,8; 4> ¢ Bo — 0,4; 43 ¢ Bs — 0,4. JIna mobeapl HCOOXOANMO BBIMTPATh HEC MCHEC ABYX
MaTYeH W3 TpexX (HWYbHM BO BHHMAHHC HE NMpWHHMAIOTCA). IloOema kakoro w3 oOImecTs
BeposTHee?

3.4.13. BepoATHOCTh MOPAYKCHUA LETH MEPBBIM CTPENKOM IPH OJHOM BBICTpPENE
pasHa 0,8, a BropbiM crpeakoM— O0,6. Haifth BeposSTHOCTH TOTO, YTO LEdb OyaAeT
MOPA’KEHA TOTBKO OJHHUM CTPEIIKOM.

3.4.14. 13 mocnengoBaTenbHOCTH umucen 1, 2. ..., » Haymady OAHO 3a APYrHM
BBIOMPArOTCS ABAa 4MClIa. HaWTH BEPOSATHOCTH TOTO, UTO OJHO W3 HHX MCHBINC LEIOTO
TIOJIO’KUTETIBHOTO YHUCTA k, a apyroe Oombine k, rae 1 <k < n.

3.4.15. Oraen TCXHUYCCKOTO KOHTPOJIA MPOBEPACT W3ACTHSA HA CTAHTAPTHOCTD.
BepoarHOCTB TOTO0, YTO H3ACANE HECTAHAAPTHO, paBHa 0,1. HaliTu BEpOATHOCTB TOTO, 4TO:
a) ®W3 TpPEeX TMPOBEPCHHBIX WM3JACTHH TOJNLKO OJHO OKAKETCS HECTAHJAPTHHIM, O)
HECTAHJAPTHBIM OKAYKETCS TOIBKO YETBEPTOE 10 MOPAAKY MPOBEPEHHOE H3ACIIHE.

3.4.16. Jla cTpenka MpOM3BENH MO OJHOMY BBICTpeTy. BepOATHOCTS MONAAHUA
B MUIICHb IEPBBIM CTpeakoM pasHa 0,7, a BTopeiM—. 0,6. HaliTu BEpOATHOCTB TOTO, UTO
XOT ObI OJMH U3 CTPEJIKOB IOTAT B MHULICHb.

3.4.17. V coopmmka mmeercsa 16 aeramei, m3roToBICHHBIX 3aBoaoM Ne 1, w 4
geramm 3aBoga No 2. Haynauy B3arsl 2 geranu. Halitm BEpOSITHOCTB TOTO, YTO XOTS OBI
OJHA U3 HUX OKAYKETCA H3TOTOBICHHOM 3aBOAOM Ne 1.

3.4.18. B rpynme cnoprcMeHOB 20 JIBDKHHKOB, 6 BETOCHICIHCTOB M 4 OeryHa.
BeposITHOCTD BHIOTHATH KBATH()MKAMOHHYI0 HOPMY TaKOBa: I JIbDKHHUKA — 0,9, st
enocumeaucta — 0,8 m ama Oeryra — 0,75, Haliti BEpOATHOCTH TOTO, YTO CIIOPTCMCH,
BBIOpPAHHBIA HAyJa4y, BBIIOJHHT HOPMY.

3.4.19. Coopmuk moayynt 3 KOpoOKH ACTAACH, H3TOTOBICHHBIX 3aBOAOM Ne 1, 1
2 KOpOOKHM Jerancif, M3rOTOBICHHBIX 3aBoJoM N° 2. BeposTHOCTH TOTO, 4TO ACTAlh
3aBoma Ne 1 cranmaprHa, pasna 0,8, a 3aBoga Ne 2 — 0,9. COopmmk Haygady H3BICK
JeTaxbh W3 HayJady B3ATOM KOpoOKH. HaHTH BEpOATHOCTH TOTO, UTO M3BJICUCHA
CTAHJAPTHAS JCTATD.

3.4.20. B mepBoM simuke comepxkurca 20 mertanci, 3 HUX 15 CTaHAAPTHBIX, BO
BropoM — 30 meraneil, w3 HUX 24 CTAaHJAPTHBIX, B TpeTbeM—10 nmeraneil, w3 HHUX 6
CTaHJApTHBIX. HaliTH BEPOATHOCTH TOTO, YTO HAyAady H3BICUCHHAA ACTaldb U3 HAYAAUY
B3ATOr0 ALMKA—CTAHAAPTHASL.

3.4.21. B TencBU3HOHHOM aTelbe UMEETCA 4 KHHECKOMA. BEpOATHOCTH TOrO, UTO
KHHCCKOTI BBIACP)KHT TAPAHTHIHBIA CPOK CJIy>KOBI, COOTBCTCTBCHHO pasHEI 0,8; 0,85; 0,9;
0,95. HaliTu BEpOATHOCTb TOTO, YTO B3ATHIM HAYJAYy KHHECKOMN BBLICPIKHT TapAHTHITHBINA
CPOK CITy>KOBL

3.4.22. B AByX AIMKAX HMCIOTCA PAAHOTAMIIBL B mepBoM smuke coaepskutcs 12
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Jamn, w3 HEX 1 HectammaptHasg, Bo BTopoMm 10 mamm, w3 Hux 1 HectramaprHas. M3
MEPBOTo AIMKA HAyJA4dy B3ATa JTAMIIA M NEPENIOoKCHA BO BTOpoil. HallTm BEpOATHOCTH
TOTO, YTO HAYAAYY M3BJICUCHHAS W3 BTOPOTO SIIHUKA JTaMIia OyIeT HECTaHIAPTHOM.

3.4.23. VI3 momHOTO HAOOpa 28 KOCTEH JOMUHO HayJady W3BJcUcHA KocThk. Haiirn
BEPOATHOCTh TOTO, YTO BTOPYIO H3BICUCHHYIO HAYAAYy KOCTb MOJKHO NPHCTABHTH K
TIEPBOIL.

3.4.24. CryaeHT 3HAaeT HE BCEC 3K3aMCHAIMOHHBIC OmieThl. B Kkakom ciyuae
BEPOATHOCTh BBITALIMTH HECHU3BECTHHIM Omier OyJeT M1 HEr0 HAWMCHBINCH: KOTAa OH
Oeper OMIIeT MEPBBIM HITH OCIICTHIM 7

3.424. B sk, comeprkammii 3 ONWHAKOBBIX JCTalM, OpONICHA CTAaHTAPTHAA
JeTamb, a 3aTeM HAyAady H3BJICYCHA OAHA AcTadb. HalWTH BEpOATHOCTH TOTO, 4YTO
H3BJICUYCHA CTAHAAPTHAA ACTANb, ECIIH PABHOBEPOATHBI BCE BO3MOKHBIC MPEATIONOKEHUS O
YHCIIC CTAHAAPTHBIX JCTANCH, MEPBOHAYAIBHO HAXOJAMMXCA B SIIUKE.

3.425. Tlpm OTKIOHECHHHM OT HOPMAJLHOTO pEKUMa padoOTHI aBTOMATA
cpabareiBact curnamm3aTop C-1 ¢ BepoarHocTero 0,8, a currammsarop C-11 cpabareiBact
¢ BeposTHOCTHIO 1. BepoarHocTn Toro, uro asroMart cHaOXeH curHammsaropoM C-1 wmm
C-11, coorsercreeHHO pasHbI 0,6 w 0,4, [MomyueH CurHAm 0 pa3meike aBroMara. Uro
BEposTHEE: aBTOMAT CHAOXeH curHamm3aropoM C-1 wmm C-117

3.4.26. [Ing ygacTust B CTyJCHUCCKUX OTOOPOYHBIX CHOPTUBHBIX COPCBHOBAHIIX
BBIICTCHO M3 MEPBOM Ipymmbl Kypca 4, W3 BTOpOM — 6, M3 TpeTbed rpymmel — 5
CTYACHTOB. BEpOATHOCTH TOrO, YTO CTYACHT MEPBOM, BTOPOH M TPEThEH IPYIIBI MOMAJACT
B COOPHYIO HHCTHTYTA, COOTBeTCTBEHHO paBHbl 0,9; 0,7 m 0,8. Haymauy BbIOpaHHBIH
CTYZICHT B MTOTE COPEBHOBAHMS IOMANI B COOpHyr0. K Kakoi W3 TPy BEpOSTHEE BCETO
TIPUHAJICKAT 3TOT CTYACHT?

3.4.27. BepoATHOCTh A H3ACIUA HEKOTOPOrO MPOHM3BOACTBA YAOBICTBOPATH
cranaapty pasHa 0,96. [Ipeanaraercs yIpoIEHHAs CUCTEMA MPOBEPKH HA CTAHAAPTHOCTD,
JAIas TOJIOKUTEIBHBIA  PEe3yabTaT €  BEpOATHOCTBIO 0,98  mnsa  w3aenuid,
YAOBICTBOPAIOIINX CTAHAAPTY, a A H3ACIUI, KOTOPBIC HE YAOBICTBOPAIOT CTAHAAPTY,
— ¢ BepoaTHOCTBIO 0,05. HaliTm BEpOATHOCTH TOTO, YTO H3JACIHE, MPU3HAHHOS MPH
MPOBEPKE CTAHAAPTHBIM, ICHCTBUTEIBHO YAOBICTBOPACT CTAHAAPTY.

Tema S. CneacTBusi TeopeM CJI0OKeHUSI H YMHOKEHHUsI BepPOSITHOCTel
Bomnpoc 5.1 ®opmy.ia moTHOH BEPOATHOCTH

ITycts cobbrTme 4 MOXKET HACTYNIHTH IPH YCIOBHH IIOSBICHHS OJHOTO M3
HECOBMCECTHBIX COOBITHH B|,B,,....B,, KOTOpble O00pa3yloT NONHYIH rpymiay. Ilycts
H3BECTHBI BEPOSTHOCTH ITHX coObITHH u VCIIOBHbIC BEPOSTHOCTH
Pg (A).Pg, (4).....Pp (4) coObrrust A. Kak HalTH BEPOATHOCTH CoObITH A? OTBET Ha 3TOT
BOIPOC AAET CIACAYIOIAA TeOpeEMA.

Teopema. BeposrHocTh COOBITHS A, KOTOPOE MOXKET HACTYIHTH JHOIb IIPH
VCIOBHH TIOSIBJICHHS OJHOTO M3 HECOBMECTHBIX COOBITHH Bi,B,....B,, 00pa3yromux
TOJTHYIO TPYIITY, PABHA CYMMC MPOH3BCACHHUH BCPOATHOCTCH KAKIOTO W3 ITHX COOBITHH
Ha COOTBETCTBYIOIIYIO YCJIOBHYIO BEPOATHOCTD COOBITHSA A:
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P = P(BI)PB1 4 +P(BZ)PB2 A +...+P(B, )PBn (A).

21y (opMyIy Ha3BIBAKOT «(POPMYIIOH MOTHOH BEPOATHOCTH.

Joxasamenvcmeo. T1o yciaoBuI0, COOBITHE A MOKET HACTYIIUTB, CCITH HACTYITHT
OZIHO M3 HECOBMECTHBIX cOObITHH B, B,,....B,. JIpyruMu clnoBamMH, MOABICHHE COOBITHA
A 03HAYAECT OCYMICCTBJICHHE OXHOTO, OC3PA3IHYHO KAKOTO, M3 HECOBMECCTHBIX COOBITHIA
BA,B,A,....B,A. Tlons3ysch 11 BEMHCICHHS BEPOATHOCTH COOBITHSI A TeopeMoi

CJIOKEHUS, MOy IHM
P(A)=P(BA)+P(ByA)+...+ P(B,A). (.1

OcraeTcs BBMHCANTh KAXKIOC M3 ClAraeMbeix. [lo TeopeMe YMHOKCHHSA
BCPOATHOCTCH 3aBHCHMBIX COOBITHH MMeeM P(B4) =P(B))Pp (A), P(ByA)=P(By)Pp,(A);...;

P(B,4) = P(B,)Pg (4).

IloxcraBus mpaBble 4YACTH JTHX PABEHCTB B COOTHoWEHHE (5.1), momydmm
(HhOopMYITy TIOTHOH BEPOATHOCTH

3aoaua 1. meeTca asa HaOopa acTanci. BEpoATHOCTB TOTO, YTO ACTATb TICPBOTO
HaOopa craHgapTHa, pasHa 0,8, a BToporo — 0,9. HaliTh BEpOATHOCTE TOTO, UTO B3ATAA
HAYZAYy ACTajb (W3 HAyAAdy B3ATOTO HA00OpPA) — CTAHJAPTHASL.

Peuienue. O603HaIMM depe3 4 COOBITHE «M3BJICUCHHAS ICTAh CTAHAAPTHAY.

Jerans MOKET OBITH H3BJICUCHA JTHOO M3 MEPBOTO HAOOPa (COOBITHE B ), MHOO U3

BTOPOTO (COOBITHE B ).
BeposiTHOCTB TOTO, UTO ACTaNb BRIHYTA M3 IIEPBOTO Habopa, P(B)=1/2.
BeposiTHOCTB TOTO, UTO ACTaNb BRIHYTA H3 BTOPOTO HAabopa, P(B,)=1/2.

VYchaoBHAS BEPOATHOCTH TOTO, YTO M3 INEpBOTO Habopa OyIeT H3BICUCHA
CTaHZAPTHAS AETab, Pg (4)=038.

VYchaoBHAS BEPOATHOCTH TOTO, YTO H3 BTOPOro Habopa OyACT H3BICUCHA
CTaHAAPTHAL A€Tab, Pp (4)=09.

Hckomasn BEPOATHOCTH TOI'O, UTO HU3BJICUCHHAA HAyAATy ACTAIb — CTAHAAPTHAA,
o (dopmyne TIOTTHOH BEPOSTHOCTH paBHa
P(4) = P(B)Pg, (4)+P(By)Pg, (4)=0,5-08+0,5-09=085.

3a0aua 2. B mepBoii kopoOke coaepskurcs 20 paxwomamm, w3 HuX 18
CTAaHAAPTHBIX; BO BTOPOH KOpoOke—10 mamm, w3 Hmx 9 craHmaptaeix. M3 BTOpOH
KOpOOKH HayAady B3fATa JaMIA U MEPENOXKCHA B NMEPBYIO. HaliTh BEpOATHOCTH TOTO, UTO
JaMIma, HayJady H3BJICUCHHAS H3 IICPBOH KOPOOKH, OYACT CTAaHJAPTHOM.

Pewenue. O603HAauMM uepe3 A COOBITHC «H3 TCPBOH KOPOOKH W3BICUCHA
CTAaHAAPTHAS JTAMIA».

W3 BrOpoit kopoOKH MOTIa OBITH M3BJICUCHA JTHOO CTAHAAPTHAS JaMIa (COObITHE
B,), mabo HecTaHAApTHAS (COOBITHE B, ).

BepoaTHocTh TOTO, YTO W3 BTOPOH KOPOOKH H3BJICUCHA CTAHIAPTHASA JIAMIIA,
P(B;)=9/10.
BepoaTHOCTE TOTO, 4TO W3 BTOPOH KOPOOKH H3BJICUCHA HECTAHAAPTHASA JIAMIIA,
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P(By)=1/10.

VYcaoBHAS BEPOATHOCTb TOTO, YTO H3 IMEPBOH KOPOOKH H3BJICUCHA CTAHIAPTHAS
JaMIa, IpH YCIOBHH, YTO U3 BTOPOIl KOPOOKH B MEPBYIO ObLIA MEPENOKSHA CTAHAAPTHAS
namma, paBHa P (4)=19/21.

VYcaoBHAS BEPOATHOCTb TOTO, YTO H3 IMEPBOH KOPOOKH H3BICUCHA CTAHIAPTHAS
JaMma, TpPH VCIOBHH, YTO W3 BTOPOH KOpPOOKH B TICPBYH0 OBUIA TCPCIIOKCHA
HCCTAaHJAPTHAA JaMIa, PaBHA Fp (A)=18/21.

HckoMmasg BEpOATHOCTH TOTO, YTO W3 IICPBOH KOpOoOKH OyAeT H3BICUCHA
CTaHOAPTHAA Jamma, o (popmye MOJTHOHM BEPOATHOCTH paBHa
P(A) = P(By)Pp, (4) +P(By)Pg, (4)=(9/10)-(19/21)+(1/10)-(18/21) = 09.

Bonpoc 5.2 BepostHocTh runores. @opmyJisi Baiieca

ITycts cobbiTme 4 MOXET HACTYNIHTH IPH YCIOBHH IIOSBICHHS OJHOTO M3

HECOBMECTHBIX coObiTHit By, B,,...,B,, oOpasyromux mnonHyr rpyniy. I[TocKombKy

2 n>
3apaHCC HC HU3BCCTHO, KAKOC H3 OTHX COOBITHH HACTYIIUT, UX HA3BIBAKOT cuUnomesamu.
BepoarHOCT MOSABICHUSA COOBITHA 4 OmpeacsaeTCsa mo (hopMyJiC MOTHOH BEPOATHOCTH:
P(A) = P(By)Pg (A)+P(By)Pg (A)+...+ P(B,)Pg (A). (5.2)

JlonmyCTuM, YTO MPOU3BEACHO HCMBITAHUE, B PE3yJIbTATE KOTOPOrO MOABHIOCH
coOsrrue 4. IMocTaBuM CBOCH 3aAaucii OMPEACTHTD, KAK H3MCHHIINCH (B CBA3H C TCM, YTO
cobbITHe 4 yXe HACTYIIIO) BEPOATHOCTH THIOTE3. JpyrmMmu cinoBamu, OyAeM HCKaTh
YCIOBHBIE BEPOATHOCTH

Py(By), Py(By),.... P4(By).

Hatinem cHadana YCIOBHYXO BEPOATHOCTE P, (B;). Ilo Teopeme yMHOMKECHHA
HMEEM
P(B)Pp (4)

3aMeHUB 31eCh
P(4)

P(ABy) = P(A)P,(By) = P(By)Pg (A). Otcroma Py(By)=

P(A4) mo dopmyne (5.2), moayuum
P(B)Pg (A
LB = (B1)Fg, (4 .
P(B)Pg (D) +P(B)Pg (D) +..+P(B,)Fg (A)

AHATOTHYHO BBIBOIATCH (DOPMYJBI, OMPCACILIOIING YCIOBHBIC BCPOATHOCTH
OCTaJIbHBIX THIIOTE3, T. €. YCIOBHAS BEPOATHOCT JIFOOOH THIOTE3H B; (i =1,2,...,1) MOXCT
P(B;)Pg, (4)

OBITH BEIMHCIICHA TIO opmyre Py(B;)= P G+ Py (D + -+ BT, D

[NomyueHnsle (OpMyIBI HA3ZBIBAIOT Qopmyiamy belieca (IO MMEHU AHTIHHCKOTO
MATCMATHKA, KOTOPBIH WX BHIBCT, OmMyOnmkoBaHel B 1764 r1.). ®opmynmr bBetieca
MO3BOJIAIOT MEPEOLCHATh BEPOATHOCTH THIIOTE3 MOCHIE TOrO, KAK CTAHOBHUTCS H3BECTHBIM
PE3yIbTAT UCTIBITAHUS, B HTOTE KOTOPOTO IOSIBUIOCH COOBITHE 4.

3aoaua 1. Jlerann, H3TOTOBIICMBIC IEXOM 3aBOJA, TMOMATAOT I MPOBCPKH HX
HA CTAHAAPTHOCTh K OJHOMY H3 JABYX KOHTPOJCPOB. BepoATHOCTH TOro, 4YTO ACTANb
MOMAAAET K MEPBOMY KOHTpOIEpy, paBHa 0,6, a ko BropoMy — 0.4. BeposATHOCTB TOTO,
YTO TOAHAA ACTATs OYACT MPH3HAHA CTAHAAPTHOM MCPBHIM KOHTPONICpoM, paBHa 0,94, a
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BropeiM — 0,98. I'omHas nerans mpu mpoBepke ObLIA MPH3HAHA CTaHAApTHOH. Haiitm
BCPOATHOCTH TOTO, UTO 3TY ICTANb MPOBCPHIIT IICPBBIH KOHTPOJICP.

Pewenue. O003HaUMM uepe3 A COOBITHE, COCTOAIICS B TOM, UTO TOTHAS JCTANb
MPHU3HAHA CTAHJAPTHOH. MOKHO CACIATH IBA MPCAMOI0KCHHSA. JCTATh MPOBCPII TICPBBIH

KOHTpouep (rumote3a B, ); Aerais NpoBEpHI BTOPOH KOHTpOEp (THIOTE3a B, ).
HcKOMYIO BEpOATHOCTB TOTO, YTO ACTANh MPOBEPHI NEPBBINM KOHTPOIEP, HAWAEM
P(By)Pp (4)
P(B)Pg (A)+P(By)Fg (4)
Ilo ycnoBmro 3amaum mMmeeM: P(B))=0,6 (BEPOATHOCTH TOrO, YTO ACTANb

no popmyne betieca: Py(B)=

MOMAJACT K IEPBOMY KOHTPOJEPY);
P(B,)=0,4 (BEpOATHOCTb TOTO, YTO JCTAITb MOMAACT KO BTOPOMY KOHTPOICPY);

Py, (4)=094 (BEpPOSTHOCTH TOTO, YTO TOJHAS JCTANb OYJCT MPHU3HAHA IEPBHIM

KOHTPOJIEPOM CTAaHJAPTHOM);
Pg, (4)=098 (BEPOSATHOCTH TOTO, YTO TOAHASA JAETANb OyJET NMPH3HAHA BTOPHIM

KOHTPOJIEPOM CTaHIAPTHOM).
0,6-0,94
Hckomas BepoaTHOCTh Py(B)=——"———~0.59.
0,6-0,94+0,4-0,98

Kax BHIHO, 0 MCIBITAHHS BEPOSATHOCTH THIOTE3bl B pasHsuiack 0,6, a mocie

TOr0, Kak CTAaJ U3BCCTCH PC3YJIbTAT HCHBITAHHA, BECPOATHOCTDH 3TOH THIIOTC3HI (TO‘{Hee,
VCIOBHAS BCPOATHOCTH) H3MCHHIACH H CTama pasHOH 0,59, Taxum o0Opasom,
HCMONB30BaHUEC  (opmymel  beffieca  mO3BOAMIO — MEPCOLCHHTH  BEPOSATHOCTH
paccMaTpuBacMON THIIOTE3BL

MpaxkTHveckne 3a1aHAs MO TeMe

5.1. Ecte 10 MOHET: 8 HOPMATBHEIX, 4 HA ABYX Iepd HAXOAUTCS C 00CHX CTOPOH.
Haynauy B3aras monera 6pocaercs Tpu pasza. HaliTu BEpOSATHOCTB TOTO, UTO BHIIAAYT TPH
repoda.

5.2. B smuke 3 Oembix W 7 4epHBIX mapoB. OJWH map BHHYJIH HAYAAYY H
OTJIOKWIN B cropoHy. Cheayromui Hayrax BBIHYTHIH map okazancs OembiM. Kakoa
BEPOSTHOCTD TOTO, YTO OTJIOMKCHHBIH map ObII OeTbIM?

5.3. B smmke 3 Oenpix u 7 uepHbIX mapos. OOWH MIap BEIHYT M OTIOKEH B
cTopoHy. KakoBa BEpOATHOCTH, UTO CICAYIOMIME BRIHYTBHIH Iap OVACT OCITBIM, SCITH LBCT
TIEPBOTO HEW3BECTCH?

5.4, Uucno rpy30BBIX MAIIHH, NMPOCHKAOIMUX MHMO KOJOHKH, OTHOCHTCS K
YHCITy JICTKOBBIX MAammH Kak 3:2. BepoaTHOCTH TOTO, YTO TPy30Bad MAIOTHHA OYyACT
3ampaBiaTeca pasHa 0.1, a Toro, 4to OyzmeT 3ampaBiaThca jJerkosas - 0.2. YV OeH30-
KOIIOHKH 3ampaBiisieTcs MamyHa. HalTi BEPOSITHOCTH TOTO, YTO 3TO IPY30Bas MANINHA.

5.5. Tpu 0XOTHHKA OJHOBPEMEHHO M HE3aBHCHMO CTPEILFOT B KabaHa. M3BecTHO,
YTO TICPBBIHA MOMAAACT C BEpoaTHOCTHIO 0,8, BTOpoi — 0.4, a Tperuti — 0,2. KadaH your u B
HEM OOHApysKeHbI ABe myd. Kak nemurs kabaHa?

5.6. Ilpu OTKIOHEHHH OT HOPMAJBHOTO PEXXuMa padoThI aBTOMAaTa cpabaThIBacT
curHammzarop C-1 ¢ BeposrHocteto 0,8, a curmammszatop C-11 cpabareBaer ¢
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BEPOATHOCTHIO 1. BepositHOCTH TOTO, UTO aBTOMAT CHAOMCEH curaaxmsaropoM C-1 wmm C-
11, coorerctBeHHo paBHbl 0,6 u 0,4. TlomyyeH curHana o aBromaTta. UTo BEpOsTHEE:
aBromar cHaOkeH curaaimzaropoM C-1 wmm C-117

5.7. JInga yyacTHA B CTYICHUECKHX OTOOPOYHBIX CIIOPTHUBHBIX COPCBHOBAHIIX
BBIICTICHO M3 MEPBOM Ipymmbl Kypca 4, W3 BTOpOM — 6, M3 TpeTbed rpymmel — 5
CTYACHTOB. BEpOATHOCTH TOrO, UTO CTYACHT MEPBOM, BTOPOH M TPEThEH IPYIIBI MOMAJACT
B COOPHYIO HHCTHTYTA, COOTBeTCTBEHHO paBHbl 0,9; 0,7 m 0,8. Haymauy BbIOpaHHBIH
CTYZICHT B MTOTE COPEBHOBAHMS IOMAI B COOpHyr0. K Kakoi W3 TPy BEpOSTHEE BCETO
TIPUHAJICKAT 3TOT CTYACHT?

5.8. Tlaccaskup MOKET MPHOOPESCTH OMIICT B OJHOH M3 ABYX Kacc. BeposATHOCTH
€ro oOpamcHusI B MEPBYHO Kaccy coctasiaeT 0.4 , a Bo BTopyro 0,6. BeposaTHOCTH TOTO,
YTO B Kaccax OHJICTOB VKC HET Takue: qia mepeoii — 0,1, maa sropoi - 0,5. TTaccaxup
o0paTtwiIcs B OAHY W3 Kacc W mpuodOpen Ommer. KakoBa BEpOATHOCTH TOTO, UTO OH
mproOpern OWeT B IIepBoit Kacce?

5.9. EcTp yeTsIpe UrpanpHbIX KyOHKAa W OJHA MPABHIbHAS IMMPAMAAA C mudpaMu
Ha rpassix 1, 2, 3 u 4. Hayrag seiOpamm nmpenver u Opocrm. Bemana nugpa 4. Kakosa
BEPOSTHOCTD, YTO B3SITH KYOHK?

Tema 6. IloBTOpEeHHE MCTIBITAHUI

Bomnpoc 6.1 ®opmyaa bepuyiuimn

Ecnu mpou3BoanTCs HECKOIBKO HMCIBITAHHH, TPHYIEM BEPOSTHOCTH COOBITHA A B
KQXIOM WCHBITAHHH HE 3aBHCHT OT MCXOJOB JPYTHX HCIBITAHUH, TO TAKWC HCIBITAHHS
HA3BIBAKOT HE3AGUCUMBIMU OMHOCUMENbHO cobbimus A.

B pa3zHbIX HE3aBUCHMBIX HCIBITAHIIX COOBITHE 4 MOMKET HMETh JTHOO PA3THIHBIC
BEPOATHOCTH, THOO OJHY M TY *KE BEPOIATHOCTh. byJeM Janee paccMaTpHBaTh JIHOIb TAKHC
HE3aBHCUMBIC UCIIBITAHMUS, B KOTOPBIX COOBITHE 4 MMEET OJHY U TY ’KE BEPOSATHOCTb.

Hike BOCHONB3yeMCA TOHATHEM CJIOX%CHO20 COObImiA, TOHHMAS TOJ HHM
COBMEIICHAE HECKOJIBKHX OTACTBbHBIX COOBITHIA, KOTOPBIC HABBIBAIOT HPOCHbIMU.

[TycTh TPOM3BOAMTCS /1 HE3ABUCHMBIX HCIBITAHHH, B KAXIOM H3 KOTOPBIX
co0ObITHE 4 MOKET MOSBUTHCS JTHOO HE TOSABHUTHCA. Y CIOBHMCS CUHTATH, YTO BEPOATHOCTH
coObITHA 4 B Ka)KAOM HCHBITAHHHM OJHA M Ta K€, 4 HMCHHO paBHa p. CleI0BaTEIbHO,
BEPOATHOCTh HCHACTYIUICHUS COOBITHA 4 B KaXKIOM HCIBITAHUH TAKKE IOCTOSHHA H
pasHa g=I-p.

INocraBuM mepex coboif 3a7gady BBMHCIHTH BEPOSTHOCTH TOTO, YTO IPH 7
HCTIBITAHUAX COOBITHE A OCYIIECTBHTCS POBHO & pa3 M, CICAOBATEILHO, HE OCYLICCTBUTCS
n—k pa3. BaKHO OTICPKHYTH, ITO HE TPEOYETCA, YTOOBI COOBITHE A MOBTOPHIOCH POBHO
k pa3 B ompeacIeHHON IOCIeI0BaTeIbHOCTH. HampumMep, ecnu peub HIACT O MOSBICHUH
coOprtust 4 TpH paza B HCTHIPEX HCTIBITAHMSX, TO BO3MOMKHBI CIICAYIOUIMC CIOMHBIC

COOBITHS: AAAA, AAAA, AAAA, AAAA 3amuch AAAA, 03HAYACT, YTO B IICPBOM, BTOPOM H
TPETbEM HCIBITAHMAX COOBITHE A HACTYNHIO, a B YETBEPTOM HCIBITAHHH OHO HE
TNOABHIIOCH, T. €. HACTYIHIO TNPOTHBONONOKHOE COOBITHE A; COOTBETCTBCHHBIH CMBICT
HMCIOT M APYTHE 3aIHCH.
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HckoMmyro BepoaTHOCTs 0003HAUNM P, (k). Hampmmep, cumBom P5(3) O3Ha4aer

BEPOATHOCTD TOTO, YTO B ILITH HCIBITAHIIX COOBITHE MOSBHTCS POBHO 3 pa3a M, CIIEI0Ba-
TEIBHO, HE HACTYIHT 2 pasa.

[NocTaBneHHy!0 337134y MOKHO PEINHTH C MOMOIIBIO TaK HA3BIBAGMOH (POPMYIIBI
beprynmu.

BuiBon ¢opmynst bepuyamm. BeposSTHOCTH OZHOTO CIOKHOTO COOBITHL,
COCTOSIIIIETO B TOM, YTO B /7 HCIBITAHMSIX COOBITHE A HACTYNHUT k pa3 M HE HACTYIHT n—k

pa3, IO TeopeMe YMHOKEHHA BEPOATHOCTEH HE3ABHCHMBIX COOBITHIT paBHA pFq" % . Takux
CIIOKHBIX C06BITI/II\/’I MOXKET 6I)ITI) CTOJIPKO, CKOJIbBKO MOXXHO COCTABHTH COYETAHUH U3 7
3IEMEHTOB TIO K DMEMEHTOB, T. €. CX. Tak KAK 3TH CIOKHBIE COOBITHS HECOBMECTHBI, TO

IO TEOPEME CIOXKCHUS BEPOSITHOCTCH HECOBMECTHBIX COOBITMH HCKOMAsi BEPOSTHOCTH
pPaBHA CYMMC BCPOSATHOCTCH BCEX BO3MOMKHBIX CJHOXKHBIX COOBITHH. [1OCKONBKY e
BEPOATHOCTH BCEX JSTHX CIOXKHBIX COOBITHH OJMHAKOBBI, TO HMCKOMAasl BEPOSTHOCTH
(mosBICHUA k pa3 COOBITHA A B # HCTIBITAHUAX) PABHA BCPOATHOCTH OJHOTO CIIOXKHOTO
COOBITHS, YMHOKEHHOM HA UX YUCIO: P,(k)=C¥ p*¢"* wm
#l k n—k

P, (k)= k!(n_k)!p .

[NomyaeHHy10 QopMyITy HAZBIBAKOT opmyioii bepHyanu.

3aoaua 1. BepoATHOCTH TOTO, YTO PACXOA JICKTPOSHCPTHH B MPOIODKCHHC
OJHHUX CYTOK HE NPEBBICHT YCTAHOBICHHOH HOPMBI, paBHa p=0,75. HaliTH BEpOATHOCTH
TOTO, YTO B OpKaiimme 6 CYTOK pacXo IEKTPOIHEPTHH B TCUCHHUE 4 CYTOK HE IIPEBBICHT
HOPMBL

Peutere. BeposATHOCTh HOPMAJTBHOTO PACXOJA dICKTPOIHEPTHH B MPOJOLKCHUE
KOKIBIX W3 6 CYTOK mocTosHHA W paBHa p=0,75. CrnemoBaTenbHO, BEPOSTHOCTH
MEPepacxoAa JNEKTPOSHEPrHH B KAXKAbIC CYTKH TaKKe TOCTOSHHA M PAaBHA
g=1-p=1-0,75=025. Hcrkomas BeposTHOCTb 1O (opmyne bepHymm pasna
P(4)=Cgp*q® =15-(0.75)* (0252 =030
Bomnpoc 6.2 HanseposiTHelinmee Iuc/10 HACTYILIEHHS COOBLITHSI

BuHOMHHATBHOE pacmpencncHue (pacmpelesicHHE Mo CcxeMe bepHymim)
TMO3BOJIAICT, B YACTHOCTH, YCTAHOBHTH, KAKOC UHCIO MOABICHHH COOBITHA A Hambojce
BepoaTHO. DopMyna JI1 HAMBCPOATHCHIICTO YHCIA HACTYILICHHA COOBITHSA kK IMCCT BHT;

np—q<k<np+p, IPUIEM:

@) €CTIM YHCII0 np—¢q — APOOHOE, TO CYHIECTBYET OJHO HANBEPOATHEHINIEE UKCIIO;

0) eCIIM YHCJI0 np—q — UENOC, TO CYIICCTBYIOT /1B HAMBCPOSTHCHIIMX YHCIIA, a
HMCHHO k m k+1;

8) €CIIM YUCJIO np — LEN0E, TO HAMBEPOATHEHINEE YHCIIO k =np .

3aoaua 1. VICHHITHIBACTCS KAXKABIH W3 15 37ICMCHTOB HEKOTOPOTO YCTPOMCTBA.
BepodarHOoCTP TOro, 4YTO 3ICMEHT BBIACPXKUT HCIbITaHue, paBHO 0,9. Halitu
HAUBEPOATHEHINCE YUCITO 3IEMEHTOB, KOTOPBIC BBIACPKAT UCTIBITAHUSL.

Pewenue. Tlo ycnosuro n=15, p=0,9, ¢=0,1. Halinem nauBepogTHeimee Incio k
U3 JBOMHOIO HEPABEHCTBA 15-09-0,1<k<15-09+09; 135<k<144. CremoBaTCIbHO,
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k=14.

3a0aua 2. JlaHHBIC JTATETHHON MPOBEPKH KAUCCTBA BBIYCKAEMBIX CTAHAAPTHBIX
JCTAaNCH TOKAa3amd, 4YTO B cpeagHeM Opak  coctasmier  7,5%. Ounpenemursb
HAUBEPOATHEHINEE YUCIO HCTIPABHBIX JCTANICH B MAPTHH U3 39 MITYK.

Pewenue. Tlo ycaoBmo n=39, ¢=0,075. Torma p=0,925. Haiinem
HaI/IBepo;ITHefImee YHCIIO k£ M3 IBOMHOTO HEPaBCHCTBA 39-0,925-0,075<k <39-0,925+0,925;
36<k <37. CrenoBaTeIbHO, HAUBEPOSTHEHINEE YICIO0 UCIIPABHBIX JETajJcH PaBHO 36 wmin
37.

3a0aua 3. Tlpm KakoM KOJMHMECTBE BBICTPEIOB HAWBCPOATHEHINEES HHCIO
MOMAAAHUN PaBHO 16, €CIM BEPOATHOCTh MOMAJAHUS IMPH KAKIOM BBICTPEIC COCTABIACT
0,7?

Pewenue. Tlo ycmoBuro k=16, p=0,7, ¢=0,3. CocraBHM HCPABCHCTBO

32
0,7-n-03<16 {0,7~n£16,3 n<23-
f =

0,7-n-03<16<0,7-n+0.7. OTkyza
16<0.7-n+0,7 153<0,7-n

ZIESn
7

Takum 006pa3zoM, YHCIIO BEICTPEIOB MOKET OBITH 22 miH 23.
Bonpoc 6.3 JlokaasHas Teopema Jlamiaca

OueBHIHO, YTO MOIB30BATHCH (popMymnol bepHynam mpu OONBINNX 3HAYCHHAX /1
JOCTAaTOYHO TPYIHO, TaK KAk (popMyna TpeOyeT BHIIONHCHHUS ACHCTBHI HAT TPOMATHBIMHA
yucaaMu. ECTeCTBEHHO, BO3HHKACT BOIMPOC: HENB3A JIM BBMHCIUTH HHTCPECYIOLIYIO HAC
BEPOATHOCTh, HE mpuberas kK ¢opmyne bepuymmm? OkaspiBactcsi, MOKHO. JIOKambHAsA
Teopema Jlamnaca u JaeT aCHMITOTHYECKYIO (DOPMYITy, KOTOPAs MO3BOJLIET MPUOIMKESHHO
HAUTH BECPOATHOCTD IMOABICHUA COOBITHS POBHO k Pa3 B 77 UICOBITAHWAX, CCITH THUCJIO HUCIIbI-
TaHUI JOCTATOYHO BEJIHKO.

3aMeTHM, YTO 11 YACTHOTO CIy4Yad, a HMCHHO Miud p=1/2, aCHMOTOTHYCCKASA
(dopmyna Obima HavineHa B 1730 r. Myaspom; B 1783 1. Jlanmac o0obmuur dopmymy
Myaspa 1714 DpOU3BOIBHOTO p, oTaH4HOro OT 0 u 1. ITosToMy TeopeMy, O KOTOPOH 34€Ch
HICT peyb, HHOTAA HA3BIBAKOT TeopeMoit Myaspa—Jlamnaca.

JlOoKa3aTenbCTBO JIOKAABHOM TeopeMsl Jlammaca AOBOIBHO CIIOKHO, TO3TOMY MBI
MPUBCACM JHIOs (DOPMYTHPOBKY TCOPEMBI W MPHMCPHL, HLTIOCTPHPYIOIIHEC ¢
HCTIOIIB30BAHHC.

JlokanbHas Teopema Jlannaca. Eci BeposSTHOCTD p mOsIBICHHSA COOBITHS A B
KQKAOM HCHBITAHWH MNOCTOAHHA W OTIWYHA OT HYJSI H COWHHUIBI, TO BCPOATHOCTH
P,(k)Toro, uto coObITHE A MOSBUTCS B /7 HCIBITAHMAX POBHO k pa3, MPHONMKEHHO paBHA

(TeM TouHEe, YeM OOJIbIIE /7) 3HAUCHUIO (DYHKIHH
2

2 = np

1 k-
~p(x) IIPA x=—=
Vhpq Nhpq

1 |
= . e
d Japg N2«
1 -

Vo

COOTBETCTBYIOIIME MOJOKUTEABHBIM 3HAUCHHAM aprymMeHra x (cM. mpuiaoxkeHue 1 B.E.
I'mypmaH «Teopusl BEpOSITHOCTEH U MATEMATHUYECKAs CTATUCTHKA»). i1 OTpULIATEIbHBIX

WmeroTcs Ta0MHIBL, B KOTOPHIX MOMCIICHBI 3HAYCHHUS ()YHKIHH ¢(X) =

32



3HAYCHHH APTYMCHTA MOJB3YIOTCH TCMH K& TaOIHIIAMHE, TAK KaK ()YHKIHUSA ¢(x) UCTHA, T.C.
P(-x)=p(x).

Hrak, BCpOATHOCTH TOTO, UTO COOBITHC A TOABHTCA B 77 HC3ABHCHMBIX
HCTIBITAHUAX POBHO k& Pa3, MPHOKECHHO PaBHA

P (k) ~—— - g(x), THE x= X2
Jnpa Jnpa

3aoaua 1. Halitn BepOATHOCTH TOTO, ITO COOBITHE A HAcTymuT poBHO 80 pa3 B
400 HCHBITAHHUAX, CCITH BCPOATHOCTH MOABICHHA 3TOTO COOBITHSA B KAXKAOM HCIBITAHHH
pasHa 0,2.

Pewenue. Tlo ycmosmro, n=400; k=80, p=02; g= 0,8. Bocmomb3yemcsa
aCHMNTOTHICCKOH (popmymoi Jlamnaca:

1 1
Fa0(80) ¥ — === () = - ).
J400-0.2-08 8
Beraucmmm onpeacIaCMOC TAHHBIMHA 33041 3HAYICHUC X!
_k—np 80-400-02

Vg 8

o Tabmmre mpuaoxkeHUA 1 HAX0MUM @(0) = 0,3989.

X

HckoMmas BEPOATHOCTE Pyo(80) = % 0,3989=0,04986.

®opMmyna bepHy1In OpHBOAUT MNPHMEPHO K TAKOMY JKE PE3yJIbTaTy:
Py0(80) = 0,0498

3aoaua 2. BepoATHOCTh MOPAKCHHA MHUIICHH CTPCIKOM TPH OTHOM BBICTPEIC
p=0,75. HaliTu BepOATHOCTH TOro, 4TO MpH 10 BBICTpeNax CTPENIOK MOPA3HT MHIICHB 8
pas.

Pewenue. Tlo ycmosmro, n=10; k=8; p=0,75, ¢g= 0,25. Bocmomb3yemcsa
ACHMNTOTHICCKOH (popmymoi Jlamnaca:

Fo®)~ . @(x)=0,7301 ¢(x).
J10-0,75-0,25

Beraucmmm onpeacsIieMoC JAHHBIMH 3a4a94 3HAYCHHC X:
_k-np _ 8-10-075

x= = =0,36
Jnpg  10-0,75-0,25
o tabmure mpunoxkeHus 1 HaxomuMm ¢(0,36) = 0,3739.
HcKkoMas BEPOATHOCTE F(8) =0,7301-0,3739=0,273.

®opMyna bepHyLIH NPUBOAUT K HHOMY PE3yIbTATy, a MMEHHO [y(8)=0,282
CTonb 3HAYMTENBHOE PACXOXKIACHHUEC OTBETOB OOBICHACTCA TEM, YTO B HACTOAIIEM
mpuMepe /71 UMeer Manoe 3HaueHue ((opmyma Jlammaca maer OOCTaTOYHO XOPOIIHE
TMPHOTIKCHAS JTHIIH TPH JOCTATOYHO OONBINHX 3HAUCHHUAX /).
Bomnpoc 6.4 UuTerpansnast reopema Jlanjiaca

BHOBB NpeAnomIoKuM, YTO MPOM3BOAUTCSA /7 HCIBITAHHUHN, B KAKAOM H3 KOTOPBIX
BEPOATHOCTh TOSIBJICHUS COObITHA 4 TocTtosHHAa M paBHA p (0<p<l). Kak BbMHCIHTH
BEPOATHOCTD P, (ki,ky) TOTO, 4TO COOBITHE A MOSBUTCA B /1 UCTIBITAHUAX HE MEHEE k| M HE
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bomee k, pa3 (11 KpaTKOCTH OYAEM TOBOPHUTH «OT k 1O k, pa3»)? Ha stor BOmpoc

OTBCYACT HMHTCTPANBHAA TeopeMa Jlammaca, KOTOPYEO MBI IPHBOJHM HIDKC, OIyCTHB
JOKA3aTEIBCTBO.
Huterpansnas reopema Jlanmaca. Ecim BEpOsITHOCTD p HACTYIUICHHUS COOBITHA
A B Ka)KOOM HCIBITAHUH IOCTOAHHA M OTJIMYHA OT HyJI1 H COHHHUIBI, TO BEPOATHOCTH
P,(k,kp) TOro, 4ro coObiTHe A MOABHTCA B # HUCHBITAHMAX OT % JO k, pa3 ,
NPUOIKEHHO PaBHA ONPEACICHHOMY HHTETPATY
x" g2

A
\/Ej,e 2, 6.1)

P, (k. key) ~

kl — np P k2 np
vhrpq viPq
HpI/I pemicHru  3a4adY, Tpe6yIOH.[I/IX TPUMCHCHHU A I/IHTeI'paJIBHOi/'I TCOPEMBI

Jlamnaca, TONB3YIOTCS CHCHHATBHBIMH TAOTHIAMH, TAK KAK HCOMPCACICHHBIH HHTErpa

22

Ie 2dz HC BHIpa)KAacTCA depe3 aneMcHTapHsle (ymkmpm Talmima Ana mHTErpana

rac x' =

D(x) = e 2 dz npuBeAcHA B KoHIE KHUTH B.E. I'Mypman «Teopusa BEPOATHOCTEH H

J_

MaTEMATHYECKAsl CTATHCTHKA» (mpuiokeHue 2). B tabmmue maHbl 3HA4YCHWS (PyHKIHH
O(x) OIS MOTOKUTCIBHBIX 3HAUCHHH X B A x=0; 11 x<0 mMOIB3YIOTCA TOH sKe TAOIHIeH
(pyHKmusa O(x) HEUCTHA, T.¢. O(—x)=-D(x) ). B Tabnuire mpuBEACHBI 3HAYCHASA HHTCTPANIA
JUIIb 10 X=35, TaKk KAk I X>5 MOXKHO OpHHATE @(x)=0)5. OyHKIMIO O(x) 4acTo
Ha3bpBaroT (yHkImelt Jlamnaca.
Juit Toro uToOBl MOKHO OBITO TONB30BaThcA TaOmmuei (yHkumu Jlammaca,
mpeodpasyeM cooTHomeHue (6. 1) TaK:
x Z x x Z
Ie 2a’z- Ie 2a’z+ I 24y Jii7 Jii7
V= V2 o o o
=O(x") - O(x).

Hrak, BepoATHOCT, TOTO, YTO COOBITHE A TOSBHTCA B 7/ HE3ABUCHMBIX
ky—np o n_kp—mp
Jnpq Jnpa

IIpusenemM mpuMeEp, HILIFOCTPHPYIOIMH NPHMECHEHHE HHTETPAIIBHONH TEOPEMBI
Jlammnaca.

3aoaua 1. BeposaTHOCTh TOTO, 4TO AcTanmb He mpomnia mposepky OTK, pasHa
p=0,2. Haiitn BeposrHOCTh TOTO, uTO Ccpeam 400 Ciy4aiHO OTOOpAHHBIX JeTajlch
OKAQYKETCs HeNMpoBepeHHBIX 0T 70 10 100 meranei.

Pewenue. Tlo ycnosuto, p=0,2; ¢=0,8; n=400; k,=70; k,=100. Bocrons3yemcst

Pn(klka) ~

UCTIBITAHUSX OT Kk, 10 k, pas, P,k k)~ D" —D(), Toe ¥ =
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HHTErpanbHOM TeopeMoil Jlammaca: Pyoo(70,100) ~ O(x") — D(x).

BrrucanM HIKHUHN M BEPXHUH MPEACTbI HHTCTPHPOBAHHA:
o ki-mp _ 70-400-02 _125:

Jnpq  J400-02-038
o ka-np _100-400-02

Jnpq  J400-02-038
Takum 06pasoM, HMEEM Pyo(70,100) ~ I(2,5) — D(—1,25) = D(2,5) + D(1,25).
Io Tabmre MPHAOKCHAS 2 HAXOOAM: D(2,5)=0,4938 @(1,25)=0,3944.
HCKkOMast BEPOSTHOCTD P(70,100) = 0,4938+0,3944= 0,8882.

MpaxkTHveckne 3a1aHus MO TeMe

6.1. B komenpke 1e:KAT 8 MOHET JOCTOMHCTBOM 5 KONEEK H 2 MOHETHI
JOCTOMHCTBOM 3 Komelku. Haymady seiOmpaercst mMoHera m Opocaercs 5 pa3. Kakosa
BEPOATHOCTD TOTO, UTO B cyMMe OyzAeT 15 oukoB, ecim repd mpuHEMAaeTcs 3a 0 0UKOB.

6.2. Tlpomseeacro 10 moxgOpachBaHWil OTHOH M3 TPEX MOHCT. OJHA
JOCTOMHCTBOM 3 KOICHKH, OJHA JOCTOMHCTBOM 2 KOICHKH H OOHA JTOCTOMHCTBOM 1
Komeika, KakoBa BEpOATHOCTE TOTO, 4YTO B CyMMe Oyaer 6 OYKOB, SCIH Tepd
TMpUHUMAETCA 3a 0 OUKOB.

6.3. HchoeIThBacTCS KAXKABIM W3 15 3JEMEHTOB HEKOTOPOrO YCTPOMCTBA.
BepodarHOoCTP TOrO, 4YTO J3ICMEHT BBIICPKHT HCObITaHme, pasHa 0,9. Haiitn
HAUBEPOATHEHINEE YUCITO HIEMEHTOB, KOTOPBIC BBIACP/KAT UCTIBITAHUE.

6.4, Otmen TEXHHYCCKOTO KOHTPOIA TPOBEpsAcT mapturo w3 10 merameii
BepodrHocTh TOTO, UTO ACTaldb CTaHAAPTHA, paBHa 0,75. HaliTn HaMBEpOATHEHINEE YHCIIO
JICTAJICH, KOTOPBIC OVAYT MPH3HAHBI CTAHTAPTHBIMH.

6.5. TomapoBen ocMmaTpuBacT 24 oOpasma TOBapOB. BepoATHOCTH TOTO, |TO
KOKOBIH W3 o0pasmoB OyAeT TpHW3HAH TOAHBIM K mmpomaxke, pasHa 0,6, Haiitm
HAMBEPOSTHEHIIIEE YHCIIO 00PA3I0B, KOTOPHIC TOBAPOBE MPU3HACT TOXHBIME K MPOJAKE.

6.6. HaiiTn HaWBEpOATHCHIICE YHCJI0 MPABHIBHO HAOMTHIX mepdopaToprmumei
neppokapr cpemu 19 mepdokapr, ecam BEPOATHOCTb TOTO, 4TO Tepdokapra HaOWTaA
HEBEPHO, paBHa 0,1

6.7. JlBa PpaBHOCHNIBHBIX NPOTUBHHKA HIPardT B Imaxmarel. Haiftu
HAMBEPOSITHEHIIIEE YHUCIIO BRIMTPHIMIECH U TF000TO MAXMATHCTA, €CITU OyAET ChirpaHo 2N
PC3YIBTATHBHBIX (0C3 HHYBHX) MAPTHI.

6.8. JIBa CTpenka CTPEILIIOT MO MHOICHH. BepOoATHOCTE mpoMaxa IpPH OJHOM
BBICTpENIC A1 mepBoro crpenka pasHa 0,2, a gma Broporo — 04. Haiitu
HAMBCPOSITHEHIIIEE YHCIIO 3AJIOB, IMPH KOTOPHIX HE OYJET HH OJHOTO IONAJAHHI B
MHILEHb, €CIH CTPEIKH MPOU3BEAYT 25 3a7II0B.

6.9. JlBa cTpenka OJHOBPEMEHHO CTPELIIOT IO MHUIICHH. BepoATHOCTH
TOMAJAHUS B MUIICHb NPH OJHOM BBICTpENC ISl MEpPBOro crpenka pasHa 0,8, a ama
proporo — 0,6. HaifTh HAMBCPOATHCHINGEC YHCIO 3AIMOB, MPH KOTOPHIX 00a CTpEIka
TIOTAYT B MHIICHD, €CH OyJET IMPOU3BEAcHO 15 3ammos.

6.10. CkoxbkO HAIO MPOWM3BECTH HE3aBHCHMBIX HCIBITAHHH C BEPOSTHOCTHIO
TMOABIICHUA COOBITHA B KAKIOM HCTIBITAHUH, paBHOH 0,4, YTOOB HAMBCPOATHCHIICE YUCITO
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TOABIICHUHA COOBITHS B 3THX HCIBITAHUAX OBLIO PaBHO 257

6.11. BeposATHOCTD TOSABICHHS COOBITHS B KQXKIOM M3 HE3ABHCHMBIX HCIIBITAHUH
pasHa 0.3. HaliTh 4YMCIO HCHOBITAHWI 7, NPH KOTOPOM HAUBCPOATHEHINEE HHUCIIO
TIOSIBJICHUH COOBITHS B 3THX HCHBITAHIX OyaeT pasHO 30.

6.12. BeposATHOCTb TOSBICHHS COOBITHS B KQXKIOM M3 HE3ABUCHMBIX HCIIBITAHUH
pasHa 0.7. HaliTh 4YMCIO HCHBITAHWI 7, NPH KOTOPOM HAUBCPOATHEHINEE HHUCIO
TMOABIICHUHA COOBITHS paBHO 20.

6.13. Uemy paBHa BEpOATHOCTb p HACTYIUICHHS COOBITHS B KakaoMm u3 49
HE3aBHCHUMBIX WCIBITAHUH, €CITH HAMBEPOSTHEHIIEE YMCIO HACTYIUICHUH COOBITHS B 3THX
HCTIBITAHUAX PaBHO 307

6.14. UeMmy paBHA BCPOATHOCTb p HACTYIUICHHA COOBITHS B KaXaoM u3 39
HE3aBHCHUMBIX WCIBITAHUH, €CITH HAMBEPOSTHEHIIEE YMCIO HACTYIUICHUH COOBITHS B 3THX
HCTIBITAHUAX PABHO 257

6.15. bartapes mpom3Bena IECTh BBICTPEIOB IO O0OBEKTY. BeposTHOCTH
TOTIaJaHus B 0OBEKT IIPH OJHOM BhIcTpee pasHa 0,3. HaliTu: a) HamBeposTHEHIIIEE YHCIIO
TIOTIAJAHUH; O) BEPOSTHOCTh HAWBEPOSTHEHINETO YHCIIA TIOTIAIAHNH, B) BEPOSTHOCTH TOTO,
4YTO 00BEKT OYIET PAa3pyIICH, €CIH AL 3TOTO JOCTATOUHO XOTS ObI ABYX MOMAJAHUH.

6.16. Tlpmbop COCTOMT W3 IIATH HE3ABHCHMO pAOOTAOIMX 3JCMCHTOB.
BepoarHOCTh 0TKA3a 37CMCHTA B MOMCHT BKIIOUCHHA mpuOopa pasHa 0,2. Haiftu: a)
HAUBCPOATHCHINICE YHCIO OTKA3ABIIHX 3JICMCHTOB, 0) BCPOATHOCTh HAHBCPOATHCHIICTO
YHCIAa OTKA3ABIOMX JJICMCHTOB, B) BEPOATHOCTh OTKA3a NPHOOpPA, €CIH I 3TOTO
JOCTATOYHO, YTOOBI OTKA3aJIH XOTSI OBl UETHIPE 3ICMCHTA.
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