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BBEJAEHHWHE

Teopus BEpOATHOCTEN SABIISIETCA OJHUM U3 PA3/I€JIOB MATEMATUYECKON HAYKHU,
nojI00HO anredpe, aHAIMTUYECKOW T€OMETPUHM WJIM MaTeMaTUYeCKOMY aHalu3y.
OTO 3HAYMUT, YTO TEOPUS BEPOATHOCTEH COJEPKUT TOUYHBIE PACCYKJEHUA, a
IJIaBHBIM €€ MHCTPYMEHTOM CIIY>KaT (POPMYJIbl, TAOIHIIbI, TPAQUKH U T.I1.

[IpeacraBienHoe ydeOHOe mocoOue OyAeT MOJE3HO CTYACHTAM arpapHbIX
00pa30BaTEeNbHBIX  OpraHU3aluH, oOyyatromuxcst 1o  00pa30BaTEIbHBIM
nporpaMmaM CpeiHero npodecCHOHANBHOTO O0y4YeHHUs, a Takxke I JIul,
YKEJAIOIINX U3YYUTh TEOPHUIO BEPOSTHOCTEN CAMOCTOSATENBHO.

[TocoOue coctouTt U3 7 pa3fgenoB MO OCHOBHBIM BONPOCAM TEOPHH
BEPOATHOCTENW. B mepBbIX Tpex paszzesax paccMaTpUBAIOTCS CIydailHble COOBITHUS.
31€Ch YNTATENIb MOXET O3HAKOMHUTBCA C  OCHOBHBIMU ITOHATHSIMU TEOPHUH
BEPOSATHOCTEH, OIPEACICHUSIMU BEPOSTHOCTH, OCHOBHBIMU TEOPEMaMHU TEOPUU
BEPOSATHOCTEW, TOBTOPHBIMU HE3aBUCUMBIMH MCIBITaHUAMU. [locnennue yetkipe
paszesna NOCBSAILIEHBI CIIy4alHOM BEJIMYHMHE. B HUX pacCMaTpuBarOTCS AUCKPETHBIC
U HEIPEPHIBHBIE BEJIWYUHBI, OCHOBHBIC IIOHATHS, 3aKOHBI PACIPEICICHUS U
YUCIIOBBIE XaPAKTEPUCTUKH.

Kaxnprii pazgen pasoutr Ha monpasnesnsl. B Havane kaxmoro mojapasiena
IOpUBEIEHbl KpaTKue TeopeTuueckue cBeieHuss u Gopmynsl. Jlanee cieayror
IpUMEPBI C MOJAPOOHBIMU PElIeHUsIMU. B KOHIE Ka)kqoro moapaszaena UMeEKTCs
3aJ]a4uM JUIsl CAMOCTOSITEIbHON pabOThI C OTBETAMH.

3amayn cOoCTaBlE€Hbl TakK, YTOObl OHM OBUIM JOCTYHHBI M HE TpedoBaIU
OOJIBIION 3aTpaThl BpEMEHHU Ha BBIYMCICHUS.

B koHie mocoOue cOAepX UT MPUIOKEHHsS, HEOOXOAUMBIE IJsl PELICHUS

3aad4.



1. OCHOBHBIE IOHATHUSA TEOPUU BEPOATHOCTEM

1.1. Dj1eMeHTbI KOMOMHATOPHUKH

[IpencraBuTensiM pa3nUYHbIX CHEIUATBLHOCTENH NPUXOIUTCA PeIIaTh 3a1auH,
B KOTOPBIX paccMaTpUBAIOTCS T€ UM MHbIE KOMOMHAIIMHN, COCTaBICHHbIE U3 OYKB,
udp u apyrux oobekToB. Tak, HampuMep, HAYATBLHUKY I1€Xa HAJ0 PACTIPEICIUTh
HECKOJIbKO BHUJIOB PabOT MEXIy UMEIOIIUMUCS CTAHKAMH, arpOHOMY - Pa3MeCTUTh
MOCEBBI CENbCKOXO3IUCTBEHHBIX KYJBTYP MO HECKOJBKHM MOJSM, JAUCIETUEPY —
COCTaBUTh PACTICAHUE 3AHATUN U T.1.

T.e. obOmacTb MareMaTWKH, H3y4daromias BOMPOCH COCTaBIEHUS pPa3HbIX
KOMOMHAIMK 13 TaHHBIX MPEIMETOB, KOTOPHIE TOAUUHEHBI PA3JIMUHBIM YCIOBHUSIM,
U €CTb KOMOUHAMOPUKA.

Bo3nukna ona eme B 16 Beke. IlepBoHauanbHO KOMOWHATOPHBIC 3aJa4d
KacaJuCh B OCHOBHOM a3apTHBIX UTP: KapThl, KOCTH, JOTEPEH. 3a MOCIEAHUE TOIbI
KOMOMHATOpUKa TepekuBaeT mnepuoj OypHoro paszButus. Celuac ee METOJHbI
WCIIOJB3YIOTCSA ISl PELICHUs] TPAHCHOPTHBIX 3adad, Uil COCTABJIEHUS IIJIAHOB
MPOU3BO/JICTBA, JI COCTABJICHUS U(POB, KOJIOB, NTAPOJICH U T.I.

KomMOuHaTopHbie 3a/1auu OBIBAIOT CAMBIX PA3JTMYHBIX BUJIOB, HO OOJBIITMHCTBO
U3 HUX PEIaeTcs C MTOMOIIbIO TOTOBBIX (DOPMYII.

Paznuynbie rpynmnbl, KOTOPbIE MOKHO COCTAaBUTh M3 KAaKUX-TUOO MPEIMETOB U
KOTOPBIE OTJIMYAIOTCS OJ[HA OT JPYTro¥ MO0 MOPSIKOM MPEAMETOB, TMO0 CaMUMU
npeaMeTaMu, Ha3bIBAIOTCS coeduHeHusmu. A camMu TPEIMEThl, U3 KOTOPBIX
COCTaBIISIFOTCSL COEIUHEHUSI, HA3bIBAOTCS 21eMEHMAMU.

MOHO BBIACIUTL TPU OCHOBHBIX BUJIa COCTUHECHUIA.

1. Pa3zmemnieHusl.

[IycTp umCIIO TpPEeIMeTOB, U3 KOTOPHIX OyJeM COCTaBISITH Pa3IUYHBIC
coequHeHMs paBHO 3. O003HAYMM STH MPEAMETH OyKBamu &, b, C.

W3 HUX MOYKHO COCTaBUTh COCUHEHHUS 110 OJTHOMY: &, b, C;

no aBa: ab, ac, bc, ba, ca, cb;

no tpu: abc, ach, bac, bca, cab, cba.



Bo3pMeM H3 3THX COEQMHEHHH 1O JaBa. MOXHO 3aMEHHTh, YTO OHH
oTan4arTes bo npeameramu (ab u ac), mubo nopsakom npeameros (ab u ba),
IPY 5TOM YHKCIIO TIPEMETOB B HUX OJTHO M TO €. [1000HbIC COeAMHEHNUS HA3bIBAIOT
PazmeujeHusIMU.

B naiem ciyyae 9uCiio 3JIeMEHTOB MaJlo, IO3TOMY MOKHO JIETKO COCTABUTh
BCE pa3MelieHus. A Kak ObITh, €CIIM UMEEM JEJ0 C OOIBIINM YHUCIOM 3JIEMEHTOB?
B Takux ciay4asx TPYAOEMKO, a HHOTJa M MPAaKTHYECKH HEBO3MOYKHO COCTABHUTH BCE
pasmereHus. Kak y3HaTh, CKOJBKO jK€ TaKUX PasMEIIECHHH MOKHO COCTaBHTh, HE

COCTaBJIsIs caMuX pa3MenieHuit? OTBeT faet cienyromas Gopmyna:

Aar=" _—p(n—-1)(@m-2)..(n—-m+1), (L1L1)

n _(n—m).
r7€ N - YHCIIO BCEX AJIEMEHTOB, M — YKCIIO AJIEMEHTOB B KaXJIOM pa3MEIICHUH,
nl=1-2-3-...-n. Ormernm, yto 0!=1.

Ipumep 1.1. [ucnerdepy TpeOyeTcssi COCTaBUTh pACIUCAHHUE 3aHATUA Ha
OTIpEJICTICHHBIA JIeHb HENEeNH, B KOTOPOM JAOJKHBI ObITh 3 mpeamera u3 10
n3yudaeMbiX. CKOJIBKUMH CITIOCOOAMU OH MOJKET 3TO c/enaTh?

Pewmenue.

JIroOolt BapMaHT pacmUCaHUs COJIEPXKUT O mpeameToB u3 10, KOTOPHIA

OTJINYAETCS OT JPYTUX BAPUAHTOB WJIM CAMUMHU MPEIMETAMH, WIH HX MOPSIIKOM.

[TosToMy Bocnosb3yemcs popmysioit (1.1.1)

S = 100 10! 1-2-3-4-5-6-7-8-9-10
° (ao0-5) &5 1.2-3-4.5

=30240
Otsert. 30240.
2. IlepecTtanoBKH.
CocTaBuM COeMHECHHS U3 IBYX 3JeMeHTOB a U b: ab n ba. Onu otnnuarores
TOJILKO MTOPSIKOM 3JIeMeHTOB. Takue CoeMHEHNS Ha3bIBAIOT NEPECaHO8KAMIL.

Yucno BCEBO3MOXKHBIX IIEePECTAaHOBOK M3 N DJJIEMCHTOB HAXOAUTCS IIO

dopmyne: P, = nl. (1.1.2)

n

Ipumep 1.2. Ha genw poxaenns k Hukonato mpuayt apy3bs. CKOTbBKUMH

croco0aMu OH MOXKET paccauTh 7 rocTel 3a KPYIJbIM CTOJIOM?



Tak kak cocTaB roCTeil HE H3MEHUTCS, TO PACCATUTh UX MOYKHO TOJIBKO MEHSS
UX MecTO 3a ctojioM. [loaTtomy npumensiem popmyiy (1.1.2)
P, = 71=5040
Ortsert. 5040.
3. Coueranus.
CocTaBUM COEIUHCHHS U3 YEThIPEX dJIEMEHTOB 4, D, C, d mo Tpu snemenTa
B KQXKJIOM , TIpeANojaras, 4To OHU OTIUYAOTCSA APYT OT JAPYyra, XOTsA Obl OJHUM
anemenToM: abc, abd, acd, bcd. Takue coenrHenns HA3BIBAIOT COUYCMAHUAMU.
JIJIsl HaXOXKJICHUS YHCJIa COYCTaHMM, COCTABJICHHBIX M3 N 3JEMEHTOB M

AJIIEMEHTOB I10 B KAKJOM, IPUMEHSIOT (POpMYIY:

cm=_" (1.1.3)

T (m-m)!’

Mpumep 1.3. CryaeHueckas rpynna COCTOUT U3 25 cTyAeHTOB. CKOJIBKO
Croco0oB BBIOOpPA U3 HUX 3 CTYJIEHTOB Ha JIEKYPCTBO CYIIECTBYET?
Pemienue.
Tpoliku cTyAeHTOB, BHIOPAHHBIX JJISl ACKYPCTBA, JOJDKHBI OTIMYATHCS

JPYT OT Apyra ¢haMIIUSIMHU CTYACHTOB, TO HCTIOJIB3yeM hopmymy (1.1.3):

5 25! _25-24-23_2300
257 31(25=3)! 6 B '

Otser. 2300.
3ajaum 1151 CAMOCTOSITEJIbHOM PadoTHhI.

1. Ha xenesnomopoxxknoit cranuuu umeetrcss 10 myrteit. CKONBKO CrOCOOOB
MOYKET OBITh JIJISl pACCTAHOBKH Ha HUX 3 —x cocTaBoB? (Omeem: 720)

2. B otnene cpean 10 coTpyAHMKOB pasbIrphIBalOTCS 3 OujeTa Ha KOHLEPT
M3BeCTHOTO apTucta. CKOJBKMMU CHOCOOAMU MOKHO BBIOpaTh TPOUX
«CYACTIIMBYUKOB»?

(Omeem: 120)

3. Ha ropy MoxHO mOmHAThCS HA 7 momabeMHHKaX. CKOJIBKO y TypHCTa

CIIOCOOOB TIOAHSATHCS W CHYCTUTHCS C TOAbI, €CIU TMOIBEM U CITYCK

OCYIIECTBIIACTCS pa3IMuHbIMU My TsIMH. (Omeem: 42)
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4. B rpynne 25 ctyneHtoB. CKOJIBKO CIIOCOOOB MOXKET OBITh MIPU BBHIOOpPE U3
HHUX 3-X CTYJCHTOB Ha 3 pa3iuunblie JouKHOCTH? (Omeem: 2300)

5. CKOJBKO MOXHO COCTaBUTH TeJIE(POHHBIX HOMEPOB U3 6 mudp Tak, 4YTOOHI B
Ka>KJIOM OTJEJIBHO B35S TOM HOMEpe Bce LU(MpbI ObUTH pa3InyHbIe?
(Omeem: 151200)

6. B xonoxe 32 xaptel. Paznatorca 3 kapTbl. CKOJIBKO MOXKET OBITH CIIy4aeB
HOSIBJICHUS OJTHOTO Ty3a Cpeau po3aaHHbIX Kapt? (Omeem: 1512)

/. B BeleBo# JoTEpee pa3bIrpbiBacTcs 8 MpeAMETOB. TOT, KTO OJOMIEN K ypHE
NepBbIM,  BbIHUMAaET 5 OwmieroB. KakuM uncioM croco0OB OH UX MOKET

BBIHYTb, YTOOBI POBHO 2 13 HUX OKa3aJliCh BBINI'PBIITHBIMH. Bcero B YPHC 50

owmieroB. (Omeem: 321440)

1.2. TIpenmer Teopuu BepOSATHOCTEI

Bo wMHorux 3amayax pasnu4HBIX cdep JeATEeIbHOCTH U HayKd
MCCIIEIOBATEIN NIBITAIOTCS BBISIBUTH ONPEAECICHHBIE 3aKOHOMEPHOCTH. M3yuenuem
3aKOHOMEPHOCTEU CIIyYalHbIX SIBJICHUM 3aHUMAETCSI TEOPUS BEPOSITHOCTEM.

Bo Bcex HaOmoAaeMblXx HaMH SIBJICHUSAX MPUCYTCTBYIOT 3JIEMEHTHI
cinyvaitHoctu. Ecnu siBieHne HaOmo1aTh OQUH pa3, TO HENb3s TOYHO MPECKa3aTh,
Kak OHO Oyner mporekatb. Hampumep, ecian OpocuTh MOHETY OJIMH pa3, TO HEJb3s
TOYHO MPEACKA3aTh, YTO BBIMAJET «repO» WK «pelkay. inu npu nocajike 0JHOTO
JiepeBa HeJb3sl 3apaHee YTBEpKaTh, 4TO OHO npuxusercs. Ho, ecnu HabaroneHue
IIOBTOPATH MHOTO Pa3, TO MOKHO 3aMETUTh 3aKOHOMEPHOCTh, KOTOPasi MO3BOJISAET
MIPEACKA3aTh PE3yJIbTar.

Wrak, udyueHnne BepOSTHOCTHBIX 3aKOHOMEPHOCTEH CITydYalHbIX COOBITUN
ABJISIETCSA MPEIMETOM TEOPUU BEPOATHOCTH.

3apoxkieHre OCHOBHBIX MOHSTHI TEOPUHU BEPOSTHOCTH Havyasioch B 16-17
Bekax. llepBoie Tpynsl npunHamiexanu X. ['rourency, . Kapmano, I1. ®epma, b.
[Tackanto, u ap. ABTOpPBI B CBOUX pab0OTax MbITAINCh CO3JaTh TEOPHUH a3apTHBIX

UTp ¢ peKoMeHalusIMu st urpokoB. Ha crieayromem (17- Hayano 18 B.), atamne



pa3BuUTHS TeopuM BeposATHOcTer Sl. bepHymim pokazan TteopeMmy, KOTOpas
TEOpEeTUYECKH 000CHOBAIA paHee HaKOoIUIeHHbIE (pakThl. [To3xke Teopema nmosyduiia
Ha3BaHUE «3aKoHa Ooipmmx uucem». B 17-19 Bekax Teopwsi BeposTHOCTEU
noJiy4uiia JanbHeiee pazsutue omaronaps padoram C. Ilyaccona, II. Jlamaca,
K. TI'aycca, A. MyaBpa, u ap. Pycckue matematuku, takue kak IL.JI. UeOnlies,

AM. JIsnynoB, A.A. MapkoB pa3BuBasin Teopuio BepositHocTel B 19-20 Bekax.

1.3. Knaccudukauus coobITHii

Hcnvimanuem Ha3pIBAIOT OMBIT (3KCIIEpUMEHT). Hanpumep, OpocaHue MOHETHI,
BBICTpEI U3 OpyAusi, OpocaHue KyOuka, mocajaka Jepesa u Jap.

Cobvimuem Ha3bIBAIOT PE3yNILTAT (MCXO) HcTbITanus. Hanpumep, monananue
B IIeJb WJIM MPOMAaxX, BBIMAJCHUE YETHOTO 4YHCJIAa OYKOB MPHU TMOJOpaChIBAHUU
KyOHuKa, BBIUTPBILI HEKOTOPOM CYMMBI JIEHET IO OMIIETY J€HEKHO-BEILIEBOM JIOTEPEN
u 1p. CoObITHA MPUHATO 0003HAYATH 3arJaBHBIMU OYKBaMHU JIATUHCKOTO ajigaBuTa
A B, C,Dur.n.

Bce coObiTHsi MOXHO pa3ienuTh  Ha JIOCTOBEPHBIC, HEBO3MOXHBIE U
CIIy4alHbIe.

Cnyyaiinbim HA3BIBAETCS COOBITHE, KOTOPOE B PE3yJbTaTe MCIIBITAHUS MOXKET
HACTYNHUTh WU HE HACTYNMUTh. Hampumep, mpu po3BITPHINIC JACHEKHO-BEIICBON
jgotepen coObiTHe A — 00namarenb OJHOTO OWJIETa BBIMUTPAET JEHEKHBIM MPU3 U
coObITHE B — 00naaarenb OAHOro OUJIeTa BBIMTPAET LICHHBINA MOAAPOK.

JlocmogepHvim Ha3bIBaeTCs COOBITHE, KOTOPOE B PE3yJIbTaTe HCHBITaHUS
JIOJDKHO 00s3aTenbHO mpousoiitu. O603HayaeTcs Takoe codbiTue cumBoiaoM ().
Hanpumep, coObiTie 4 - BoJa B CTakaHE HAXOAWTCS B KHUIKOM COCTOSIHMM TIpU
KOMHATHOU TeMIIepaType U HOPMaJIbHOM JIaBIICHUHU, SIBIISETCS TOCTOBEPHBIM.

He6o3mooicHbim Ha3bIBaeTCsl COOBITHE, KOTOPOE B PE3yJIbTATe MCIBITAHUS HE
MOXXeT Tmpou3ortn BoobOme. OO0o03HauaeTcs Takoe COOBITHE CHUMBOJIOM (.
Hampumep, coOwsiTrie B - BoJla B CTakaHE HaXOJUTCS B TBEPJIOM COCTOSHUU TIPU
KOMHATHOHW TeMIepaType U HOPMAJILHOM JIaBIIEHUH - COOBITHE, KOTOPOE HE MOXKET

HAaCTylINTh, T.C. ABJIACTCA HCBO3MOKHBIM.
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Bynem Ha3biBaTh JBa COOBITUSI HecOBMeCmHbIMU, €CIU HACTYIUICHHE TMpU
OJIHOM MCIBITAHUW  OJHOTO W3 HUX, HCKJIIOYAET HACTYIUICHHE JPYTOro COOBITHS.
DTO 03HAYaeT, YTO OJTHOBPEMEHHO ATU COOBITHS MPOU3OUTH HE MOTYT. B kauecTBe
MIPUMEPOB MPUBEJIEM CIICTYIOIINE COOBITHS: 00J1a/1aTeNlb OJTHOTO OujeTa JTeHEKHO-
BEILIEBOU JIOTEpEU BBIUTPATT XOJOIUIBHUK U TEIEBU30P — COOBITUSI HECOBMECTHBIC;
MIPU OJTHOM 3aJIII€ U3 OPYAUsl MONaJaHue B 1IeJIb U MPOMaX - TaK)Ke HECOBMECTHBIC
COOBITHSL.

CosmecmHbiMu Ha3BIBAIOT JIBA COOBITHS, €CIM TPH OJHOM HWCIBITAHUU
HACTYIJIEHHUE OJTHOTO M3 HUX HE UCKIIF0YAeT HACTYIUICHUE Apyroro coopitus. T.e. B
ATOM CJIy4ae ATU COOBITHS MOTYT IIPOM30UTH OJHOBpeMeHHO. Harprumep, BRIMTPHIII
JIBYX LIEHHBIX MPU30B IO JIBYM OUJIETaM JIOTEPEH — COOBITUSI COBMECTHBIC WIIH
BBITIAJICHUE YETHOTO YHCJIa OYKOB U BBINAJCHUE JABONKH IPU OJHOM OpOCaHUU
UTPATBHOM KOCTH TaK)K€ COOBITUSI COBMECTHBIE.

CoObITUSsI HA3BIBAIOTCA PABHOBOIMONCHLIMU, €CIIM B JTAHHOM HCIBITAHUM HET
OCHOBAHUM CYUTATh, YTO OJHO M3 HUX O0oJiee BO3MOXKHO, YeM Jpyrue. Hampumep,
U3BJICUCHUE IIIECTEPKU», KCEMEPKIY, KBOCBMEPKI», «IAEBITKI» U «JIECITKI U3
HOBOM KOJIOJIBI KapT; BeIMaAcHUE rpanei ¢ 1,2,3,4,5,6 oukamu npu o 10packIBaHUH
KyOHWKa — PaBHOBO3MOXHBIE COOBITHUSI.

Eouncmeenno 603mooicHbiMu  HA3BIBAIOT COOBITHSI, €CIIM B pe3yJibTaTe
WCHBITAHUA XOTd OBl OJHO M3 HECKOJBKHX COOBITHH JOJDKHO 00s3aTelIbHO
npou3onTu. PaccMoTpuM Ha mpuMepe ceMbH U3 ABYX JeTeld. Bo3MOXKHBI COOBITHS:
A- B ceMbe JIBa MaJIbulKa, B — B ceMbe OJIMH MaJIbUMK U oJHA AcBoYka, C- B cEMbE
JIBE JCBOYKHM. Tak Kak OJHO M3 OTUX COOBITHH 00s3aTEIbHO IMPOU3OUJIIET, TO
cooObiTust 4, B, C — eqMHCTBEHHO BO3MOKHEIE.

llonuywo epynny o0pa3yloT COOBITHS, KOTOPHIE SIBJISIOTCS €IUHCTBEHHO

BO3MOXXHBIMM M HECOBMECTHBIMHU, T.€. B PE3yJbTaTe€ HCHBITAHUS 00S3aTEIHHO
JIOJKHO MPOU30UTH TOJIBKO OJHO M3 ATUX COOBITHH.

Bepuemcs k mocnegHemy mpumepy. Tak Kak ogHO u3 coobituit A, B unn C

00s3aTENbHO MPOU3OMIET, TO 3TU COOBITUS 00Pa3yIOT MOJIHYIO FPYIIIY.



[leperineM K 4YacTHOMY Ciy4ar IIOJIHOM TpyIIbl, a MMEHHO K
MPOTUBOIIOIOKHBIM COOBITHSIM.
IIpomueononodxcHvimMy Ha3bIBAIOT JBAa HECOBMECTHBIX COOBITHSA, OJHO W3

KOTOpBbIX 00s3aTenbHO npousoiaeT. [IpoTruBomnonoxHoe coObiTHe, 0003HAYaAETCs
uyepe3 A. Hampumep, NMpoOM3BOAWUTCS OJWMH BBICTPEI M3 OPYAUS IO MHIIECHH.

CoObiTHe A — CTpeNoK Tomagaer B aecatky. [IpoTuBomooxkHoe coobitne A -

CTPCJIOK HC IOIaaacT B ACCATKY.

1.4. BeposiTHOCTB coObITHSI. OnIpenesenus.

Ha npakTuke 4acto BO3HUMKAeT HEOOXOAMMOCTb B yYMEHUM CpPaBHUBATH
CTETEHb BO3MOXXHOCTHU TOSIBJICHUS COOBITUH.

PaccmoTpum Be mapbl COOBITHIA:

1) CoObiTue 4 - BbINAJCHKUE AOXK/S B IIEPBBIN JICHb UIOJS,

CoObiTHE B - BBINIAJICHNS CHETA B MIEPBBIM IEHb HIOJISL.

2) CoObiTie C - BBIUTPBIII TI0 OJTHOMY OHIIETY JICHEKHO-BEIICBOW JIOTEPEH,
Co6pitue D - Beiarpsim no kaxaomy u3 100 nmpuoOpeTeHHBIX OUIIETOB
JEHE)KHO-BEILIEBOU JIOTEPEU.

O4eBUHO, UYTO CTENEHb BO3MOYKHOCTH HACTYIUICHHS] 3TUX COOBITUH Oyjaer
JIOCTaTOYHO pa3HOU: coObITUS A U C MMEIOT MEHbIIE IIAHCOB HACTYNUTh, YE€M
coObitist B u D. Kak xe CpaBHUTh COOBITHS TIO CTENEHH BO3MOXKHOCTH HMX
HacTymuieHus? Ha moMonis NpuXOJUT MOHATHE BEPOSITHOCTH.

Utak, eeposimunocmvlo coOvimusi Ha3bIBa€TCS YHCICHHAas Mepa CTENeHU
O0OBEKTUBHOM BO3MOKHOCTH HACTYIIEHUS COOBITHS.

CymecTByloT ~ pas3iH4YHbIE ONpeleeHUs] BEPOATHOCTH. PaccMmoTpum

HCKOTOPBIC U3 HUX.

1.4.1. Kinaccu4ueckoe onpeejieHue BepOSITHOCTH
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HazoBem oanemenmapuvimu  WCXOJbI HEKOTOPOTO HCIIBITAHHUS, KOTOPBIC
SIBJISFOTCSL CJIMHCTBEHHO BO3MOKHBIMH, HECOBMECTHBIMHU M PABHOBO3MOKHBIMHU.

CobbiTe A Ha3bIBaeTCS Oaazonpusmcmeyrowum COOBITHIO B, ecnm
HACTYTUICHHE COOBITHSA A BJICYET 3a COOOM HACTYILJICHUE COOBITHS B.

[IpuBeneM kiraccHYecKoe OmpeIeICHIE BEPOATHOCTH:

Beposmnocmuio coovimus P(A) coObiTUst A Ha3pIBa€TCS OTHOLIEHUE Ynciia M
OJIarONMPUATCTBYIOIIMX 3TOMY COOBITHIO HCXOJOB, K oOmeMmy uyuciay N

9JICMCHTAPHBIX UCXOA0B UCIILITAHHA, T.C.

P(A):% (1.4.1),

rae P(A) — BeposSITHOCTb COOBITHS A,
M - 4yucno OJaronpUsATCTBYIOMIMX HACTYIUICHUIO COOBITHIO A NCXO/IOB,

N — YHUCJIO BCEX 3JIEMCHTAPHBIX UCXO0B.

[IpuHATO  Ha3pIBaTh JTO ONPEACIICHHE  KIACCUYECKUM OnpeoesieHuem
8EPOSIMHOCMU.
[Tpoananmu3upoBaB KJIACCHYECKOE OMpeaeiieHNe BEPOSITHOCTH, MOKHO
3aKJIIOUUTH CIICTYIOIISE:
1. Ecnu coObITHE JOCTOBEPHOE, TO €T0 BEPOSITHOCTh paBHA CAMHHUIIE, T.C.
P(Q) =1.
2. Eciin coObITHE HEBO3MOXKHOE, TO €r0 BEPOATHOCTh paBHA HYIIIO, T.C.
P(@) =0.
3. BeposTHOCTB ciTy4aitHOTO COOBITHS OOJIbIIIE HYJIS, HO MEHBIIE SUHUIIBI,
T.e. 0 < P(A) < 1.
CrnenoBaTesbHO, BEPOSATHOCTD JHOOOTO COOBITHS MPUHAIEKHUT OTPE3KY
[0,1] mmu 0 < P(4) < 1.
Ilpakmuuecku  HeB03MOJICHbIMU  HA3BIBAIOT  COOBITHS,  BEPOSTHOCTH,
HACTYTUICHUS KOTOPHIX ONMm3ku K 0, a MpakTHUYEeCKH JTOCTOBEPHBIMU HA3bIBAIOT

COOBITHS, BEPOSTHOCTH, HACTYIUIGHUSI  KOTOpbIX  Omm3ku Kk 1.
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1.4.2. CtaTucTu4ecKoe onpeaejeHue BepOsiTHOCTH

IToHATHE OTHOCHUTEIHHOM YaCTOThI WM YaCTOCTH SBIICTCS OJHHM U3
OCHOBHBIX TIOHSATHH TEOPHH BEPOSITHOCTH.

OmuocumenvbHoU Yacmomou (uacmocmovio) COOBITHS HA3bIBAIOT OTHOIICHHUE
YHuCjia UCTIBITAHUNA, B KOTOPBIX COOBITHE A HACTYMHWIO , K OOIIEMY YHCIYy BCEX
(aKTHYECKH MPOU3BEACHHBIX UCIIBITAHUMH, T.C.

N, | (1.4.2)

N

W (A)=

rane W (A) - OTHOCHUTEJIbHASA YaCcTOTAa COOBITHUA A ;
N , - 4UCIIO [IOSIBJIEHUI COOBITUSA A

N - o011ee 4nciIo BceX MPOU3BECHHBIX HCIBITAHHM.

OTHOCHUTENBHAS YaCTOTa PACCMAaTPUBAETCS B MPEANOJIOKEHUH, UTO UCITBITAHUS
yke (aKTUYECKH TPOMU3BEICHbI. A TIOHSATHE BEPOATHOCTH HE TMpearnojaraer
[IPOBEJICHUS MCIBITAHUM NPOBOAWIMCH Ha caMoM Jene. [Ipyrumu crioBamy,
BEPOSITHOCTH BBIYMCIISIOT 10 MMPOBEAECHUS UCIIBITAHMS, & OTHOCUTEIIBHYIO YaCTOTY —
IIOCJIE MPOU3BEIECHHOIO UCITBITAHMUS.

He Bcerma M0oXKHO MPUMEHUTH KIIaccHYecKoe onpenenenue. OHO He MPUToIHO,
€CJIM CIIy4ailHble COOBITUSI HE SBJISIOTCS PAaBHOBO3MOXHBIMH. Hampumep, ecnu
UrpaibHas KOCTh HEMPaBWIbHAS WJIM MOHETA HE IIIMHApUIecKoi popmbl. B Takux
CJIy4asX MCIIOJb3YH0 CTATUCTUUYECKOE ONPENEIIEHNE BEPOATHOCTH.

B Takux cnydasx 3a geposmuocms cobvimus A TPUHUMAIOT TOCTOSHHOE

ypcno P*(A), BOKpYT KOTOPOTO IPYNIUPYIOTCS OTHOCUTENBHEIE YaCTOTH W (A)

COOBITHSI A C BO3PACTAHMEM YHCJIA OIBITOB.
1.4.3. T'eomeTpuyeckoe onpeaejieHue BEPOSITHOCTH
PaccMOTpeHHOE BBIIIE KIIACCHUECKOE ONPEIEICHUE BEPOSTHOCTH UMEET Psij
U3 HEIOCTAaTKOB, KOTOPBbIE€ OTpaHUYMBAIOT €ro mpuMeHeHue. OJHUM M3 TaKHX
HEJOCTaTKOB SIBJISIETCS TO, YTO KJIACCHUECKOE OIpe/ieJICHUE IMPEAnoiaraeT, YToObl
YHUCIIO BCEX BO3MOXKHBIX HCXOJOB UCHbITaHUS ObUT0 KoHeuHo. Ho, ecnu

HCIIOJB30BATE TCOMCTPHUUCCKOC OIPCACIICHUC BCPOATHOCTH, TO I3TOT HCAOCTATOK

12



MO>KHO MPE0101eTh. MOXKHO HAWTH BEPOATHOCTH MOMAJAHUS TOYKU B HEKOTOPYIO
00J1acTh (OTPE30K MPSMOM, KaKyF-TO YacTh INIOCKOCTH | T.JI.).

Paccmorpum mtockyro ¢urypy D u HekoTopyio ¢purypy d, KoTopast sBISETCS
yacThlo TUIOoCKOM durypsl D. Bpocum Ha urypy Touky ciydaiineiM obpa3om. B
JAHHOM CclTydae BCE TOYKH oOnactT D HMMEIOT «paBHBIE MpaBa» OTHOCUTEIHHO
nonajaHus Tyaa OpOoIIEHHON cllyyaiiHOM Touku. Eciu monaraTh, 4TO BEpOSATHOCTD
coObITHSI A - momaaaHus OpomieHHOH Touyku Ha ¢urypy d, okaxercs
MPOMOPIIMOHAILHON  IUTOMaad 3TOW (GUTYpel W HE OyaeT 3aBHCETh HU OT

pacIoyIoKeHUs] OTHOCUTENIbHO (urypsl D, Hu oT dopmbl Gurypsr d, To MOXKHO

. S
HANTH BEPOSTHOCTH cOoObITUs P(A) = S—d, rae S;,Sp COOTBETCTBEHHO IUIOIIAIU
D

¢uryp d u D. B stom cmyuae ¢urypa d Ha3pIBaeTCsl OJarompusTCTBYIOIICH
coObIThIO A. Pa3zmepHocTh 001acTy, ObIBAaeT OJHOMEPHOM (TMpsMasi, 4acTh MPSIMOH,
OKPY’>KHOCTB), IBYMEPHOH (KpyT, CETMEHT, MIPSIMOYTOJILHUK) U TPEXMEpPHO# (cdepa,
koHyc). OOo3HaumMm uepe3 mes Mepy. Ucmoms3yro B KadecTBe TaKOW
reOMETPUYECKON Mephl yalle BCEro JUIMHY WIH IUIOU[a/ib, 3HAYUTEIBHO PEXEe —
00BEM.

Paccmotpum PaBHOBO3MOXHBIE U  0O0pasyollue TMOJIHYI0 TpyHIny
aneMeHTapHble ucxopl. Ilycth ux uucio Oyner 6eckoHeyHo. Torma kaxaoMy u3
BCEX BO3MOXKHBIX UCXOJ0OB MOYKHO IIOCTaBUTb B COOTBETCTBUE TOUKY
IPOCTPAHCTBA, a TPYIIE BCEX BO3MOXKHBIX MCXOJI0B — HEKOTOPYIO obiacts D
JAHHOTO TMPOCTPAHCTBA. Tak Kak MBI MPEIIOJIOKUIN, YTO  BCE HMCXOJbI PaBHO
BO3MOXHBI, TO TONaJaHue B 00y Touky obmactu D Oymer Takxke paBHO
BO3MOXXHO, a BCEM OJaronmpusATCTBYIOIIMM HCX0IaM OyJIeT COOTBETCTBOBATH
nekortopas obmacts d € D .

OTtHo1ieHne Mepsl 001acTH, 0JaronpUsTCTBYIOIIEH HACTYIIJICHUIO COOBITUS A
, K Mepe Bcell 00J1acTH Ha3bIBACTCS 2e0Mempuieckoll 6eposimHocmoio coObITus A,
T.C.

P(A)=TES , (1.4.3)

mes,
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rie S, M S, - METPHUYECKUE XapaKTEPUCTHKH (oOBeM, TIoMIa b, JJIMHA) 00IacTei

dubD.

PaccMmoTpum npuMeHeHHe OIpeiesieHUid BEpOsITHOCTH Ha ITpUMeEpax.

IIpumep 1.8. bpouiena urpanbsHas KocTb ¢ Tpansamu 1,2,3.4,5 u 6 oukos. Haiitu
BEPOSITHOCTh TOTO, YTO MOSIBUIIOCH YETHOE YUCIIO OYKOB?
Pemennue.
O603HaunM coObITHE A UCXOJs U3 BOIIpOCca 3a1auu, T.e. 4 — MOSIBUIIOCH
YETHOE YUCJIO0 OYKOB. ITOMY COOBITHIO OJaronpusaTCTBYIOT 3 ucxona — 2,4,6

oukoB. Becero 6 ucxonos. Utak, m=3, n=6. [loacrasnsiem B popmyiy (1.4.1)

1

P(4)=2=2

o |lw

N |-

OTBeT.

Hpumep 1.9. 13 1000 egunun cemsin ropoxa «CaxapHbIi» 7151 ONPEIETICHUS
BCX0KECTH B35JIM MPo0y, U3 KOTOPBIX 115 cemsiH He B3OLLIH.

a) OnpenenuTh 4aCTOCTh BCXOXKECTH CEMSIH Topoxa?

0) KakoBa BepOsATHOCTH TOTO, UTO HE B3OWJET MEPBOE Haynady B3SITOE CeMs
ropoxa?

Pemennue.

Jlns Hayana 0003HAYMM COOBITHS:

a) ITycTth cobbiTHE 4 — 0TOOpAHHOE CeMsl OKaXeTCs TO0OPOKAaYECTBEHHBIM.

Boruncnum OTHOCUTEJIbHYI0 ~ 4YacTOTy  (4acTOCTb) COOBITUS A,
BOCIIONIb30BaBmKCh  (opmynon (1.4.2). Tlo ycrmoBuro 3agaun o0Iee YnCiIo BeexX
UCIIBITAHUM pPaBHO N =1000. UMCIIO WCHOBITAHWM, B KOTOPHIX coObITHE A

HOSIBUIIOCH, OyeT N, =1000—115=2885.

Torza yacTocTs coObITUS 4 OyaeT paBHA W (A) = 885 _ 0,885

1000

0) IlycTb cobbITHE B — Haynauy B3sTOE ceMs He B3OMIET.
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O6mee wuyucno caydaee N=1000 wu3 Hux 115 OKaronpusTCTBYIOT

HACTyIUIeHHIO cobbIThs B: m =115. ITo dpopmyrne (1.3.1) P(B)=0,115
OtBer. a) 0,885; 6) 0,115.

Ipumep 1.10. IIposenu 10 cepuit Opocanuss moHeThl. Kaxkmas cepus
comepxkasia 1000 Opocanmii. OTHOCHUTEIBHBIE YACTOTHI BBIMAJACHHUS «TrepOay
okazanuck paBueiMu: 0,501; 0,485; 0,509; 0,536; 0,485; 0,488; 0,500; 0,497; 0,494;
0,484.

PaccmoTpeB naHHbIE YaCTOThI, MOKHO CI€TaTh BBIBO, YTO OHU TO Ooibiie 0,5,
to Menbmie 0,5, T.e. rpynnupytorcs okono uwmcia 0,5. CrnemoBartenbHo, 3a
BEPOSATHOCTh MOKHO B35Th uncio 0,5.

Hpumep 1.11. OTHOCHTENBHAS YacTOTa IONAJAHHUS B LEJNb IIPU OTHEBOU
cTpenbbe u3 opyaus okazaiach paBHou 0,85. TpeOyercs omnpeaenuTb YUCIO
MOIAIAHUM B €N, €CIIM BCEro mpou3Benu 120 BBICTPEIOB.

Pemenue.

[TycTh coObITHE A — MOMajaHue B LIETb.

[Toncrasnsiem B hopmyiy (1.4.2) u3BecTHOE 3HAUEHUE OTHOCUTEIILHOM
YacCTOThI U PELIAEM YPAaBHEHUE OTHOCUTEIIBHO HEU3BECTHOTO YUCJIA TOSIBIICHUM

coOnITUA A:

W(A)_NA. N, 85 N, 85
N’ 120 100’ 6 5

OtBet. Yuciao monaganuii 102.

; N, = 102.

IIpumep 1.12. B rpynme CTyI€HTOB UMEETCS IIECTh OTCTAOIIMX.
[IpenogaBarens TMpUIIACUI  Yepe3 CTapoCTy TPYyIIbl Ha 00s3aTEIbHYIO
KOHCYJIbTALIMIO W3 HHUX TpEX cTyaeHToB. CTapocTa HE 3amoMHWI  (haMUJIUU
MPUTJIAICHHBIX W OTIPaBUJI HayJlauy TpeX oTcTarolux. KakoBa BeposiTHOCTb TOTO,
YTO SIBUJIUCh KaK pa3 T€ CTYJICHTHI, KOTOPHIX XK MPEro1aBaTeb?

Pemennue.
O603Ha4nM COOBITHE A — BBI30B Ha KOHCYJIBTAIIUIO OMPEACIICHHOMN TPYTIIIbI

N3 TPEX YCIOBCK.
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Yucio N pa3nuyHbIX TPy Mo 3 cTyJeHTa U3 6 BRIYUCIUM 0 (popmyiie

6! _ 123456 _ 252
3131 123123 1

n=_C3 = = 20. Hacrtymienuto coObitus A

6HaFOHpI/IHTCTByeT OJHH UCXOoA, T.C. m=1. Ilo KJIACCUYICCKOMY OIIPCACIICHHUIO

BeposTHOCTH P(A) = % = % = 0.05.

OrtBer. 0,05

Ipumep 1.13. JleHe Ha AeHb POXKAEHUS NOJApPWIA OyKET U3 CEMHU pO3, U3
KOTOPBIX 4YEThIpe OEJIbIX U TpU KpacHbIX. JIeHa pemnsa nocTaBuTh LIBETHI B Ba3y U
B3si1a (IOCIIE0BATEHHO MITH OJJHOBPEMEHHO) JIBE po3bl. KakoBa BepOsSTHOCTH TOTO,
YTO OHA B3sUTa JIB€ OEJIBIX PO3BI?

Pemenne.

Jlena B3stma nBe po3bl. IlycTh coObiTHe A — 00€ B3SIThIE PO3bI OKAXKYTCH

oenbiMu. Yucno crnoco00B, KOTOPBIMU MOKHO BbIOpATh JBE PO3BI U3 BCEX CEMH PO3

HAUJEM , HCHOJIB3YS YHUCJIO COYETAHUU N = C72 =21, a YUCJIO HCXOJ0B

OJIaroNpUATCTBYIOIIUX COOBITHIO A - 3TO YHCIO CIOCOOO0B, KOTOPHIMHU MOKHO
: 2
BBIOpaTh JBE Oenble pO3bl M3 YEeThIpeX MMermuxcs O0enbix po3: m=C,; =6.

OTcroga nmo KJIACCUYCCKOMY OIIPCACICHUIO BCPOSATHOCTHU P(A) — 6 — 2

21 7
Ortger. 2.
7
Ipumep 1.14. Arpoxumuueckass jgabopaTopus pacroyiaraeT  IeCThIO
pa3NMYHBIMM BUJAAMH MUHEPANbHBIX ynoOpeHuil. Hekuit arpoXuMuK MpOBOAMT
HECKOJIBKO 3KCIIEPUMEHTOB, B KOTOPBIX  HM3y4aeT COBMECTHOE BIHUSHHUE JIIOO0ON
TPOUWKHU yAOOpeHHil Ha poCcT pacTeHuil. KakoBa BepOsSTHOCTh TOTO, YTO B HAYyTaJl
B3STOM NIl U3YUYEHUS TPOUKE YyIOOpeHUi: a) OKaxyTcs BMecTe ynoopenus A u B;

0) ynobpenusi A u B He OKaXyTCsl OJHOBPEMEHHO B OJTHOM TpoiiKe?
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Pemenue.
a) O6o3HaunM coobiTie C — yaoOpeHus 4 U B OKaxXyTCs B OAHOU Tpoiike

ya00peHuil. [ToncunTtaem YHUCIIO BCEX BO3MOKHBIX HUCXOJIOB:

I
SZLZZO
31(6—23)!

n=C_C

Taxk kak B J1000# U3 HYHBIX TPOEK YAOOPEHUHN TOIKHO OBITh, KpoMe A u B,
€ll€ OJHO M3 OCTaBIIMXCS YEThIpEX yAOOpEHUH, TO YHUCIO MCXOJ0B
GraronpusaTcTByroIMX cobbitHio C paBHO M = C. = 4. Ilo kiaccuueckoMy
ONPENIEIICHUIO BEPOSATHOCTH MOIYYUM

P(C):% =0,2.

0) Tenepp paccMoTpum coObiTHE D — ynodpenus 4 u B He OKaxXyTcsl B OAHOU

TpOMKE, KOTOPOE SIBISIETCS COOBITUEM MPOTUBOIIOJIOKHBIM coObITUIO C . Torna:
P(D)=1-P(C)=1-0,2=0_8.

OtBer. a) 0,2; 6) 0,8.

Hpumep 1.15. B nomamneii 6u6anoreke umeercas N knur, u3 kotopsix K B
TBEpJOM Ileperiere. Bnanenen 6uONIMOTEKM B3sT s dTeHus Hayzgady | xmwr,
KakoBa BEpOSTHOCTBH TOTO, UTO CPEJU B3SATHIX HAy/lauy KHUT OKaKETCS POBHO I B
TBEPJIOM TeperieTe?

Pemenue.

Hcxons u3 Borpoca 3a1aur 0003HaYUM COOBbITHE A — Cpe/Iu B3SAThIX Hayaauy |
KHUT KUMEETCS POBHO I B TBEPJIOM IEpETLIeTE.

OnsTh MCHOJB3YyEM KIIACCUYECKOE ONpeNeleHne BeposTHOCTH ((popmyra
1.4.1). JIns 3TOrO HaieM YUCIIO BCEX BO3MOXKHBIX HCXOJOB M YHCJIO HCXOJIOB,
OJaronpHUsITCTBYIONIUX HACTYTIJICHUIO COOBITHS A.

Beero umeercst N kuur, n3 vux K, B TBepom neperere. CiieoBaTeNnbHoO,
0e3 meperieta 0yner N — K kHur. Yucinio N BceX HMCXOAOB UCIHBITAHUS PaBHO

quCIy CrI0co60B, KOTOPbIME MOKHO BbIOpath | kaur us N, 1.e. n = C), . Haiinem

YHrCJIO ClIy4acB, 6J1aFOHpI/I$ITCTByIOH_[I/IX COOBITHIO AZ I KHUT B TBEPAOM IICPEILIICTE
C r
MOXHO BBIOpATh U3 K xaur B TBEPJOM IEPEIUIETe \v) CIIOCOOaMH, a | —r xnmur
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6e3 mepererans N — K Takux KHHT MOKHO BEIOpAThH C,'\l__rk cnocobamu. Kaxmas

KOMOMHaNMg U3 I KHUT B TBEPIOM IMEPEIUIETe MOXKET COYETAaThCA C KaKIou

komOuHauueit u3 | —F xuur Ges mepemnera. Cre0BaTenbHO, YUCIO HCXOMIOB,

r l—r
onaronpustcTByommx codeituio A, pasao C, -C\ .. Tenepp Haxoanm
BEPOSITHOCTH cOObITHS A

r l—r
P(A)= Cy 'C(-I\’N—k . (1.4.5)

N

IIpumep 1.16. B Gacceitne conepxkurcs 8 nemieit u 12 kapnos. st npogaxku
BBUIOBWJIM Hayjady 5 pei0. KakoBa BepoOsATHOCTH TOTO, UTO CPEIU HUX OKaXKETCs
JBa Jema?

Pemenne.

CoObiTHE A — 13 NATH NOWMAaHHBIX PHIO IBE OKAXKyTCsl KapIaMu.

3amaya Mo CTPYKType MOJHOCTBIO COBIAJAET C MPEbIAyLIeH 3aJadei.
[pumenss dopmyny (1.4.5), monaras B meit N =20, 1=5, r=2, k=8,
N -k =12, | —r =3, nonyuum:

Cs-Cp '5C132 ~ 0,397"

20

P(A)=

Otser. 0,397.

IMpumep 1.17. Ha kaproukax Hamucanbl OykBbl pycckoro andasurta H, I, E,
C, JI, O. OnpenenuTs BEpPOSATHOCTH TOrO, YTO a) MpH BBHIOOpE HayJgady Tpex
KapTouek nosydutcs ciioBo «JIECy»; 0) mpu BbIOOpe cliydaliHbIM 00pa3oM IIECTH
kaptouek nomayuurcs ciioBo «COJIHLIE» (kapTouku pa3ioKeHbl B P B HOPSIKE
MOSIBJICHUS ).

Pemennue.

a) Ilycte coObitne A — mosinenue ciosa JIEC». OOmee uncno ciaydyaes

HalijieM, HUCMob3ys (GOpMyy JUlsl BBIYUCICHHUS YMCIa pa3MElIeHHH, Tak Kak

KOM6I/IHaI_[I/II/I, COCTABJICHHBIC IIO TpH 6y1(BBI N3 UMCIOIHUXCA MCECTH, MOTYT
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3
OTIIMYaThCA KaK CcaMHMH OyKBaMW, Tak M HX HopsakoMm, T.e. N=A;.

BraronpusTCTByeT HACTYIUICHHIO COOBITUIO A TonbK0 0MH ciydaif, T.e. M= 1.

Torna BeposTHOCT cOOBITHA A OyneT paBHa

P(A)= ig _ 1
A; 120
0) O6o3HaunMm coObiTHe B — mosiBaeHue cioBa «COJIHLIE». B ciose
«COJIHLIE» miectb OyKB, MO YCIOBHUIO 3aJa4d KapTOYEK TOXKE 1IeCTh. [1omyduTs

Ppa3JINIHbIC KOM6I/IH3LII/II/I mecCTHu 6YKB N3 HMMCIOIIUXCA INIECTH MOXHO JIHMIIb

mepecTaBisisi OyKBbI MECTaMH, MOITOMY MCIOIb3yeM IepecraHoBku: N = P;.

BraronpusitctByer co0bItHiO B ronpko oaun, r.e. M = 1. Iostomy

1 1
P(B)=—=—.
() Ps 720
1 1]
120’

1

Otgert. a) —

6)

ITpumep 1.18. Touka Gpocaercs B Kpyr paauyca R . HaiiTi BEpoSTHOCTH TOTO,
YTO TOYKA MONajla BHYTPb BIIMCAHHOTO B KPYT MPABWIBHOTO TPEYTOJbHHUKA, €CIIH
BEPOSITHOCTh MOMAaJaHUsI TOYKA B TPEYTOJbHUK MPOMOPUHOHATbHA  IUIOLIAAN
TPEYTrOJIbHUKA U HE 3aBUCHUT OT €T0 PACIIOI0KEHHUS OTHOCUTEIIBHO KpyTa.

Pemenue.

Ucxons u3 Bonpoca 3aj1aud coObITUE 4 - TOUKA MoMajia BHYTPb BIMCAHHOTO B
KpyT TPaBWJIBHOTO TPEYTroJbHUKA. J[JI1 BBIUMCICHUS BEPOATHOCTH COOBITUA A,
BOCIIOJIB3yEMCSl  ONPEJEICHUEM T'€OMETPUYECKON BEPOATHOCTH, T.€. (POpMyson
(1.4.3).

N3 mikonbHOW reoMeTpud HW3BECTHO, 4YTO IUIONIaAL Kpyra paguyca R

BBIYHCIICTCS 10 QopMmyne S, = -R?, a IUOmags BIMCAHHOTO B KPYT

az-/3

TNPaBUILHOTO TPEYTONBHUKA - S = — ", TI€ @ — CTOPOHA TPEYTOJIbHUKA.
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Tak kak a = R-~/3 , TO TOJICTaBJIsIst B (POPMYITY JJIsl BEIYMCIICHUS TUTOIAIH

BIIMCAHHOTO B K R?-3V3 T
pyT NPABHIILHOTO TPEYTOJIbHUKA, OTY4uM § =~ == . Torzxa
4
MOJIyYUM UCKOMYIO BEPOSITHOCTBH COOBITUS A: P(A) = Sa _ ﬂ )
Sp 47
33
OrtBerT. i

41

=

3anaqn JJIA CaMOCTOSITEJIbHOM paﬁoTbI

Kongurepckass 3a CMEHY BBINEKACT OMPEICICHHOE KOJMYECTBO TOPTOB. JIist
KOHTPOJIS KadecTBa MPOAYKIMH Haymauy otoupaercs 10 topros. Kakosa
BEPOSATHOCTh TOTO, YTO CPEIM OTOOPAHHBIX TOPTOB JIBA TOPTA CO CIIMBOYHBIM
KPEMOM, €CJIH M3 BCEX BBIMEYCHHBIX TOPTOB 25 TOPTOB C 3aBapPHBIM KPEMOM
U MATh — o ciauBo4HBIM? (Omeem: 0,3601)

B rpynne 30 ctynentoB, 10 u3 KOTOpbIX OTIMYHUKH. HaliTH BepoSTHOCTH

6
TOT0, YTO BBI3BAHHBIE K JJOCKE 3 CTyAEHTA — OTJIUYHUKH. (Omeem:E)

Ha coOpanuu mnpucCyTCTBYET 25 4eloBeK, Cpelrd KOTOpbIX O MyKuuH. Ha
MOBECTKE  JIHA BBIOOpHI Tpex  jeneraToB Ha KoHpepennuto. Kakosa
BEPOSTHOCTH TOTO, UTO B JICJICTAIMIO BOMACT TBOE MY>KUYMH M OJTHA )KCHIIUHA.
(Omeem: 0,087)

N3 kapTouek ¢ OyKBamMH COCTaBJIICHO CJIOBO «MoyHMs». Ilocie Toro kak
KapTOYKH TIEpPEeMEIaif, U3BJICKAIOT YeThIPe KapTOYKU W PACKIAIBIBAIOT UX

no nopsaaky. OnpenaenuTs  BEPOSTHOCTb TOrO, YTO TIOJYYHUTCS  CIIOBO

«mmns». (Omeem: L)
360

Ha KHM)XHOM MOJIKE CTOUT IIECThb KHUT, U3 KOTOPBIX JBE B IEpeIuieTe.
Haynauy otOupatorcs nBe kHuru. HallTu BeposSTHOCTH TOTro, YTO OHH
okaszaiuch 0e3 nepermieta. (Omesem: 0,4)

B rpynne 20 wyenoBek, u3 kKoTopbix 10 roHomer u 10 npeByiex.

PaspirpeiBatroTcsi 5 OwmiIeTOB Ha KOHIIEPT HM3BECTHOTO aprtucta. Haiitu
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BEPOSITHOCTh TOrO, YTO OO0NaAaTeNnsiMi OWUJIETOB OKaXyTcs 2 IOHOIIU U 3
nesymku. (Omeem: 0,35)

7. Ilepen BBICamKOW B TEIUIWIly CIy9ailHO CMeEIIaHa paccaga 2-X COPTOB
TOMATOB: 6 KopHeH - copTa «balymikuH cekper» u 8 — copra «['ycuHoe sif110».
HaiiTu BeposITHOCTH TOTO, YTO NEPBBIMU OYAYT MOCAXKEHBI 3 KOPHS TOMATOB
copta «babymkun cexper». (Omeem: 0,0549)

8. Touka nmosiBnsieTcs B Kpyre paguyca R Hayaady. KakoBa BeposiTHOCTH TOTO,

.2
YTO TOYKA MOMAJCT BHYTPh BIIMCAHHOTO B KPyT KBajapara. (Omeem:. Z)
T

9. OtHocutenpHass YacToTa (YacTOCTh) COTPYAHHMKOB Kadeapbl, HMEIOIINX
y4eHOoe 3BaHMe JoneHTa, paBHa 0,15. OmpenenuTs 4HMCIO COTPYIHHKOB,
MMEIOIINX YYEHOE 3BaHME JIOLEHTA, €CJIM B IITaTe Kadeapbl HMEETCS] COPOK

COTpYIHUKOB. (Omeem: 6)

2. TEOPEMBI CJIOKEHUSI U YMHOKEHUS BEPOSITHOCTEH

2.1. TeopeMa cJi03KeHUsI BEPOSITHOCTE IBYX HECOBMECTHBIX COOBITHIA
Cymmoul 1ByX coObiTii 4 u B HazoBeM cobbiTue C=A+B, KOTOPOE COCTOUT B

HACTYIUICHUH WM COOBITHS A, WM coObITHS B, mmn oOoux 3THX COOBITUI

OZIHOBPEMEHHO.

Cymmoui  neckonvkux coboimuti Ay, A,,..., A, Ha3pBaeTcs coOblTHEe A,
KOTOPOE COCTOUT B IIOSIBIICHUU XOTs ObI OqHOTO U3 coobrtuit A4, A,,..., A, (wm
A, ,mm A,, ..., wm A, WM HECKOJBKUX U3 HUX, N BCEX).

BammceBato Tak: A = A4, + A, +...+ A,,.

Coowmitie C, cocrosiiice B HACTYIJIEHMH COOBITUS A, W He HACTYIUICHHU
COOBITUS B Ha3BIBAIOT paznocmuvio cobvimuii A n B.

3anmchIBarOT TO TaK.

C=A-Bum C=A\B
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Ipumep 2.1. [Tyctb cobbiTHE 4 — Hay1auy BRIOpaHHAS U3 CTaJa KOPOBa UMEET
rojgoBoi yaoiu ot 3000 kr 10 3500 kr, cobbiTHE B — BEIOpaHHAs KOPOBA UMEET Y101
ceeimre 2500 kxr. Torma coosiTne C=A+B — kopoBa umeeT ynoi cBeimre 3000 kr.

IIpumep 2.2. COopTCMEH - JIy4YHUK IMPOW3BEI JIBA BBICTpENa I10 MHIIEHH.
CoOnITHEe A — TIOTMaIaHue B 1IEJb IPU TIEPBOM BBICTpPEIIC, COOBITHE B — Ionajanue B
1uenabp npu BTOpoM BbicTpene. Torma coObitue C — MoOMajaHve MpU TEPBOM
BBICTpEJIC, WM TIOMaJaHue IPU BTOPOM BBICTpEIIC, WU TOMajaHue IpH 000UX

BBICTpEJIaX MOKHO pacCMaTpuBaTh Kak cymMmy coObITHil A+B, T.e. C=A+B.

IIpumep 2.3. 1o uroram copeBHOBaHHI MOOETUTETH MOXKET ObITh HATPAXKICH
LEHHBEIM MogapKoM (coObitue A), NeHeKHBIM Bo3HarpaxiaenueM (coObitue B),
nony4uTh Menaib (coobtue C ). Omumure cobbitus: a) A+ B;6) AB —C?

Pemienue.

a) Cobwitie A+ B cocrour B monydeHun 1moOemuTENEM WM IEHHOIO
Mo/IapKa, Uik JCHEKHOTO BO3HATPAXKICHHUSI, UJIK TOTO U JIPYTOTO.

0) Coobitne AB — C coctouT B nosTydeHHH MOOEIUTENEM OJHOBPEMEHHO U
[IEHHOTO TI0JIapKa, U JCHE)KHOTO BO3ZHATPAXKACHUS 0€3 BpYyUCHUsT MEaH.

OTMeTHM, 4TO, €CJIU COOBITUSI A U B OKaXXyTCsI HECOBMECTHBIMH, TO COOBITHE

A+B - mosiBISHHE OJHOTO M3 dTHUX COOBITHM, HCBAXKHO KaKOTO U3 HUX.

Teopema 2.1. BeposATHOCTh TOSBIECHUS OJHOTO W3 JABYX HECOBMECTHBIX

COOBITHI paBHa CyMME BEPOSITHOCTEH ITUX COOBITHIA:
P(A+B)=P(A)+P(B). (2.1.1)
Jloka3zaTeibCTBO.

B ocHOBY m0Ka3aTenbCTBA TOJIOKUM KITACCUYECKOE OMPEICIICHHIE
BEPOSITHOCTH.

[TycTs N- oOImiee Yrciio BCEX BO3MOXKHBIX 3JIEMEHTAPHBIX UCXOI0B;

M1 - YUCIIO UCXOJOB, OJATOMPHUATCTBYIONINX HACTYIIJICHUIO COOBITHS A

My - YUCIIO0 UCXOJ0B, OJIArONPHUATCTBYIOIIMX HACTYINIEHUIO COObITHS B.
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My +M; - YKCIIO UCXOO0B, OJIATOMPHUATCTBYIONIUX HACTYILICHUIO JTHOO0
cobpITHIO A, b0 cobwiTuiO B. OTcrona cienyer,

mq +m2

P(A+B) = = % + % = P(A) + P(B), uto u TpeGoBaioch

J0Ka3aThb.

TeopeMy MOXHO 00OOIINTH HAa KOHEYHOE YHCIIO COOBITHI:

P(A+A +...+A)=P(A)+P(A)+...+ P(A,), (2.1.2)

T.€. BEPOSTHOCTh CyMMbI KOHEYHOTO YHCJIa HECOBMECTHBIX COOBITHI paBHA CyMMeE
BEPOSTHOCTEU ITUX COOBITHIA.

IIpumep 2.4. PaspirpeiBacTcsi  JCHEXKHO-BEIIEBas JOTEPEs, B KOTOPOU Ha
KKIYIO THICSYY BBITYIIEHHBIX OWJIETOB MPUXOIUTCA S AEHEKHBIX U 20 BEIIEBBIX
BBIMTpPBIIICH. HaliTh BEpOSATHOCTB TOTO, UTO BIIaJeJIell OJTHOTO JOTEPEHHOro OmIeT
TIOJTYYHJI BEIUTPBIII, O€3pa3IMuHO KaKOH.

Pemenne. B ycrnoBusx 3a1a4v BO3MOXKHBI  CJICAYIOIINE COOBITHSA:

A - Bnagenen 6GuiieTa NOIy4Mi BEIMIPBILI;
A1 - BJIaJieJIel] OuJIeTa MoTyYnsl BeIICBOW BBIMTPHII,

A2 - BJIaieJiel] OusieTa MoMy4Ynsl JEHEKHbBIN BHIUTPBIIIL.

Torna cobbitre A sBsiercst cymmoii cobbrtuit, .e. A= A + A,.

[o ycrosuto 3anaun coobitust A, 1 A, - HECOBMECTHBIE, TOTIa BEPOSTHOCTD

cobbiTust A HalileM 1O TeopeMe CIIOXKEHHMsS HECOBMECTHBIX COOBITHIA

P(A+4)=P(A)+P(4,), e P(A) =20 ~0,02;
1000
P( A, ) = 5 =0,005. Utak, rckomasi BEpOsITHOCTh Oy/IeT paBHa
1000
P(A)=0,02 + 0,005 = 0,025.
OTger. 0,025.

Ipumep 2.5. B xopobke Haxomutcs 40 mapoB, U3 HUX 15 KpacHBIX, 5 KenThIX
u 20 6enbix. Hekto u3Bnekaer Hayiauy oJiuH map. HailTu BeposiTHOCTh U3BIICUEHUS
I[BETHOTO I1apa.

Pemenue. PaccMoTpum coObITHS:

A - u3BIEUYEH IIBETHOM M1ap;
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A, - u3BICYEH KpaCHBIii wap;
A, - u3BNEUCH KENTHIi mIap.

Al 151 A2 - HecoBMecTHEIE coOwITHd. Ilo KIIACCHUYICCKOMY OIIPCACIICHUIO

. 15 3
BCPOATHOCTH TOrO, YTO M3BJCKIM KPAaCHbIM Wap paBHA P(A)=—=—, a
40 8
. 5 1
BEPOATHOCTB, TOTO, YTO U3BJICKJIM JKEITHIM IIap paBHa P(A,)) = — = —. CoObiTHE
40 8

A |, cocrosimiee B M3BICUYCHHHM WM TOJNyOOro, WM 3€JICHOTO IIapa, SBISETCS
cymmoii cooernii A u A,, r.e. A=A +A,.

Cornacuo popmyie (2.1.1) Haiinem BeposSTHOCTE coObITUs A

3 1 1

P(A)=P(A)+ P(Az)=§+§=§'

1
OTtBeT. p

2.2. IIpoTUBONOJIO)KHBIE COOBITHSA

JIBa HECOBMECTHBIX M €IMHCTBEHHO BO3MOXKHBIX (OHO M3 HUX 0053aTEIIbHO
MPOU30MIET) COOBITHS HA3BIBAKOTCA MPOMUBONOJIOHCHBIMU.
Teopema 2.2. CymMMa BepOATHOCTEH MPOTHUBOIIOJIOKHBIX COOBITHI paBHA
enunune, T.e. P(4) + P(A) = 1.
Jloka3zarTebCTBO.

N3 onpenenenust ciemyer, 4To COOBITHS A W A SBISIIOTCS €IHMHCTBEHHO

BO3MOYKHBIMH, ITOATOMY HACTYIUICHHE OJHOTO U3 HUX €CTh COOBITHE JIOCTOBEPHOE
(00s13aTENIBEHO TIPOUBOUIET), TIOATOMY BEPOSITHOCTH P(A + Z) = 1. Ho coObITus A
H A - HECOBMECTHBIE, II09TOMY [0 TEOPEME CIIOMKEHHUSI HECOBMECTHBIX COOBITHIA
P(A+A) =P(A) + P(4).
Tak kax P(A + Z) =1, nonyuum P(A) + P(A) =1, 4yto n TpeboBanoch

JO0Ka3aThb.
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Ecnu BeposaTHOCTH COOBITHSI A 0003HAYUTH Yepe3 ), a BEPOSITHOCTH COOBITHS

A 0003HaYUTH yepe3 (], TO CIPaBEUIMBO PaBeHCTBO P +q = lumm g = 1 — p.

Ipumep 2.6. Haiitu BeposSTHOCTB TOTO, YTO J€HBb OYJET SICHBIM €CJIN
BEPOATHOCTH TOT'O, UTO JI€Hb OyAET NOXKAJIMBbIM, paBHa p=0,7.

Pemennue.

O0603HaYNM COOBITHS:

A — 1eHb OYJET NOKUIUBbIM;

B — nenp OyAeT COTHEYHBIN.

ITo ycnoswuto 3agaun P(A)=p =0,7, P(Z) =1-p=1-0,7=0,3.

Ortser. 0,3.

Ecmm A, A,,...,A, - N HECOBMECTHBIX COOBITHH, KOTOPBIE OOpa3yroT
TIOJTHYO TPYIIITY, TO,

P(A)+P(A)+..+P(A)=1. (2.2.1)

IIpumep 2.7. MarasuH nosy4aeT TOBap ¢ Tpex ToBapHbix 0a3 A, B u C.
BepostHoCTh mosrydeHus ToBapa ¢ 6aza A pasna 0,6, ¢ 6a3sl B — 0,2.Haiitu
BEPOSITHOCTh TOPO, YTO OUEPEAHON ToBap nocTynuT ¢ 6aszsl C.

Pemenne.

O603HaYMM COOBITHS:

A1 - ToBap moyueH ¢ 6a3sl A;

A, - ToBap nmonyyeH c 6a3bl B;

A3z - ToBap nomyyeH c 6a3sl C.

Cornacuo teopeme (2.1.3) P(A;) +P(4,) + P(43) = 1;

0,6+0,2+ P(A3)=1. Pemaem ypaBuenue otHocutenabuo P(43) =1 —0,8 =
0,2.

Ortser. 0,2.

2.3. Teopema yMHOKeHHS BEPOSITHOCTE He3aBUCUMBIX COOBITHIA
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Ecnu BepoSTHOCTh OAHOIO U3 COOBITHIM HE 3aBUCUT OT TOTO HACTYNMUT WM HE
HACTYIIUT JIPYroe COOBITHE, TO TAKUE JBA COOBITUS HA3bIBAIOT HE3AG8UCUMBIMU.
IIpumep 2.8. Ilycte MmoHeTa Opocaercst nBa pa3a. CoObiTue 4 — MOSIBICHHE
«PELIKN» MPU IEPBOM UCIBITAHUH, COOBITUE B — MOSIBICHUE «PELIKU» IIPU BTOPOM
UCTIBITAaHUU OyIyT HE3aBUCUMBIMU, TaK KaK BEPOSITHOCTH MOSIBJICHUS COOBITHS A HE
3aBHCUT OT MOSIBJICHUS COOBITHS B 1 HAa000pOT.
Ecnu kaxaple ABa U3 HECKOJIBKUX COOBITMM HE3aBHCUMBI, TO 3TH COOBITUS
Ha3bIBAOTCS HONAPHO HE3ABUCUMBIMU.
CoObitne C=4B Ha3bIBaeTCs npoussedenuem IByX COOBITUN A U B, eciin OHO
COCTOUT B COBMECTHOM IOSIBIIEHUU U COOBITUS A, U cOOBbITHS B.
Ipumep 2.9. B smumke conepkarcsi HOMHIOPbI, COOpaHHBIE C IBYX TEILIUL.
CoObiTHE A — MOSABIEHUE KPACHOTO MIOMUA0PA,
coOBbITHE B — TOMUAOP CHAT C MEPBOM TEIUIHUIIBL.
Torma AB — nosiBneHrne KpacCHOTO MOMUI0PA U3 NIEPBOM TEILIULIBI.
Teopema 2.3. BeposTHOCTb COBMECTHOTO IOSIBIICHHS JBYX HE3aBHUCHUMBIX
COOBITHI paBHA MPOU3BEICHUIO BEPOSATHOCTEN ITUX COOBITUH, T.€.
P(AB) = P(A) - P(B).
Jloka3aTeJibCTBO.
Ilyctp
N - BCE BO3MOXHBIE MCXOJIbI, B KOTOPBIX A MOKET HACTYNHUTh WJIU HE
HACTYNHTh,
N1 — MCXOJIbI, KOTOPBIC OIArONPUITCTBYIOT HACTYIUICHUIO cOOBbITUS 4 (N <
n),
M —BCe BO3MOXKHbBIE UCXO/Ibl, B KOTOPBIX COOBITHE B MOXKET HACTYNHUTh WJIU HE
HACTYNHTh ,
M1 — UCXOAbI, KOTOPbIE OJAronpusTCTBYIOT HACTYIUIEHUIO COOBITHUS B
(m; < m).
Toraa oO1iee uncao Bcex BO3MOXKHBIX 3JIEMEHTAPHBIX UCXOA0B OYJET paBHO

n - m. J[edcCTBUTENBHO, KaXKIbIM U3 N UCXOMIOB, B KOTOPBIX 4 MOKET HACTYNIUTh
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WM HE HACTYITUTD , COYETAETCS C KKIBIM M3 M MCXOI0B, B KOTOPBIX B MOXKET
HACTYNHTh WJIM HE HACTYIIHUTh.

[Ipu 5TOM N4 * M; UCXOJOB K3 OOIIETO YKUCIIa HUCXOAO0B OJIATONMPUSTCTBYIOT
COBMECTHOMY HACTYIUICHHIO COOBITHI A 1 B. KaKplif U3 1, UCXOMOB,
OJIaroMPUATCTBYIOIIUX COOBITHIO A, MOKET COUYETAThCS C KAXKIBIM U3 M, UCXOJIOB,
OylaronpusTCTBYIONMX coObITHIO B. Torma

nimq

P(AB) =21 =M. % = P(A) - P(B) , uro u TpebOBaIOCh J0KA3aTh.

n'm n

JIJisi HECKOJIbKUX COOBITHM, HE3aBUCHMBIX B COBOKYIHOCTH, BEpPOSITHOCTD
COBMECTHOTO  TIOSIBJICHHS HECKOJIbBKUX  COOBITHMM  paBHa  MPOU3BEIACHHUIO
BEPOSATHOCTEH 3THX CoObITHIA, T.¢. P(A4, ...A;) = P(A;)P(4,) ...P(4,).

IMpumep 2.10. KakoBa BEpOSITHOCTb MOPAXKEHUS EIH NPU CTPEIHOE Tpems
OpYyIAUsSIMH OJHOBPEMEHHO, €CJIM BEPOSITHOCTU TMOPAXEHUS UEIU OpYyIAUsIMU
COOTBETCTBEHHO paBHbI 0,9; 0,8 u 0,77

Pewmenue.

O0603HaYMM COOBITHS.

A — opakeHHUE UEIU NEPBBIM OPYIUEM,

B — nopaxeHnue 1enu BTOPbIM OpyIUEM,

C — nopakeHue eI TPETbUM OPYIUEM.

CoObiTus He3aBUCUMBIE. [IprMeHsIeM TeopeMy YMHOKEHUS JIsl HE3aBUCUMBIX
coosituii P(ABC) = P(A)P(B)P(C) =0,9-0,8-0,7 = 0,504.

Ortser. 0,504.

Ipumep 2.11. B xax 10 U3 TpeX MapTHI OTIIUTHIX KOCTIOMOB nMeeTcst 1o 30
mTyk. B mepBoit maptuu - 27, Bo BTOpo#t - 28, B TpeTheil - 25 100poKaueCcTBEHHBIX
KOCTIOMOB. JIJisl MpOBEpKM U3 KaKIOW MapTUu CIydyalHbIM o0pa3om OepyT 1o
OJIHOMY KOCTIOMY. HaliT BepOSITHOCTH TOTO, YTO BCE€ TPHU B3SATHIE KOCTIOMA
OKaXXyTCsl TOOPOKaYeCTBEHHBIMH.

Pemennue.

PaccmoTpum coObITHSA:

A - Bce Tpu B3sTBIE KOCTIOMA - JOOPOKAYECTBEHHEIE;

A1 - u3 1-0i mapTHH B3ST TOOPOKAYECTBEHHBIN KOCTIOM;
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A, - 13 2-0if mapTuu B3sT 10OPOKAYECTBEHHBIN KOCTIOM;
A, - u3 3-eif mapTuu B34T JOOPOKAUECTBEHHBIH KOCTIOM.

CoObitie A COCTOMT B TOM, YTO KOCTIOM, B3AThId M3 1-0H mapTuy,
JT0OpOKavYeCTBEHHBIN, U3 2-0M MapTUU — JOOPOKAYECTBEHHBIN U U3 3-ei - ToXKe

100pOKaYeCTBEHHBIN. 3HAauUnuT, COObITHE A ABIAETCS MPOU3BEIECHHEM COOBITHIA

A=A A -A. Tk coborrust A, A,, A; - He3aBUCHMBIE, TO IOTYYHM

A A)=P(A) PR PUA) o

28 14 . S
(Aﬂ.)_% 10 (Az)—% 15’ (As)—_—g'
Torma P(A)_g 145 =0,7
10 15 6
Otger. 0,7.

2.4, BBPOHTHOCTL NOSIBJIEHHUS XOTsI ObI OJHOI'0 coOBITHSA

Paccmotpum citydaii, koraa B pe3yJbTaTe UCHBITAHUS MOTYT HACTYNHUTh 71
HE3aBUCUMBIX B COBOKYMHOCTH COOBITHH, MPUYEM BEPOSITHOCTH HACTYILICHUS
KQKJIOTO U3 3TUX COOBITHI U3BECTHHI M TPEOYETCS HAUTU BEPOSITHOCTD MOSBICHUS
XOTs ObI OJTHOTO U3 HUX.

B aTom ciywae cipaBesivBa clieyrolias Teopema.

Teopema 2.4. BeposTHOCTh MOSIBIECHUSI XOTSI Obl OJHOTO W3 HE3aBUCHUMBIX
coObITuil 41, Aa,..., A, onpenensercs Gopmyon

P(A)=1—-q,°q," ..."qp, e q =1-—p; — BEPOSITHOCTH
COOTBETCTBYIOLIX [POTHBOIONOKHBIX COOBITHI A; (i = ﬁ)

Jloka3zarTebCTBO.

CoObiTHEe A — HACTyIUIEHUE XOTS Obl OJTHOTO W3 HE3aBUCHMBIX COOBITUN A1,

Az,...,Ay. CoObitus A u A1 As...An (HU OIHO U3 COOBITHIA HE HACTYIIHIIO) SIBJISIOTCS
MIPOTHUBOIIOIOKHBIMU. DTO 03HAYAET, YTO CyMMa MX BEPOSITHOCTH STUX COOBITHI

paBHa €AUHUILIC, T.C.
P(A) + P(A14,...A0)=1, P(A)=1- P(A1As...A))=1- P(A1)P(A,)...P(A,) nin
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P(A)=1—-q,-q, " ..." q, 9TO U TPEOOBAIOCH JOKA3ATh.

B 4acTHOCTH, €CIIH BEPOSTHOCTH COOBITHIA A1, Aa,. ..,An paBHBI MEXITy COOOH 1
PaBHBI YUCITY p, TO BEPOSITHOCTD OSIBJIEHUS XOTSI ObI OJTHOTO COOBITHS BBIYHCIIAETCS
o popmyne P(A) =1-—q™

IIpumep 2.12. BeposTHOCTH MonafaHus B LEJNb MPU CTPEIbOE U3 YEThIPEX
OpyJIUil COOTBETCTBEHHO paBHbI p; = 0,8; p, = 0,7; p3 = 0,9; p, = 0,6. Haiitu
BEPOATHOCTH XOTA OBl OTHOTO MOMAAaHUsI IPU OJHOM 3aJITIE U3 BCEX OPYAUN.

Pemennue.

[TycTh cobbiTHE A — MPOU30LLIO XOTS Obl OJIHO MONaAaHue B 1eb. [Ipu aTom
BO3MOYKHBI CJIEYIOIINE COOBITHS:

A1 — monanu B LIEJIb IEPBBIM OPYAUEM;

Ay — nonanu B U€JIb BTOPBIM OPYIHEM;

A3z — nonanu B UeJb TPETbUM OPYJIUEM;

A4 — mIOnIaNy B LIEJIb YETBEPTHIM OPYJIUEM.

[To ycnoBuio 3agauM BEPOSTHOCTU ATUX COObITUM u3BeCTHBL. Haitnem
BEPOSITHOCTU TPOTUBOMOJIOKHBIX coObiTH: q; =1—0,8=0,2,q, =1-0,7 =
03,9g;=1-09=0,1,q, =1-—0,6 =0,4. CienoBareybHo,

P(A)=1-qg,9,°9q3°q,=1-0,2-0,3-0,1-0,4 = 0,976.

Ortser. 0,976.

Ipumep 2.13. Ha mnepeBo3Ky rIpy3a HampaBlE€Hbl YETBIPE T'PY30BBIX
aBromoOumsi. Kaxaplii u3 Tpy30BUKOB HcmpaBeH ¢ BeposTHocThio 0,8. Kakosa
BEPOATHOCTH TOTO, YTO XOTs OBl OJIMH aBTOMOOMIIb MIPUCTYIIIII K IIEPEBO3KE Ipy3a?

Pemenue.

CobObiTie A — XOTs OBl OIMH aBTOMOOWJIL TPUCTYMHI K TMEPEBO3KE Tpy3a.
Haiinem BeposSITHOCTh IPOTUBOIOJIOXKHOTO COOBITHS, T.€. BEPOATHOCTh TOTO, YTO
aBToMoOuIb He ucnpaseH: =1-p=1-0,8=0,2. MckoMy10 BEpOATHOCTH BBIYUCISIEM
o popmyne P(A) =1—q" =1—(0,2)* = 0,9984.

OrtBer. 0,9984.
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2.5. Teopema yMHOKeHUsI BEPOSITHOCTENH 3aBUCHMBIX COOBLITHIA

N3BecTHO, UTO JBa COOBITHS HA3BIBAIOTCSA 3aBUCUMBIMHU, €CJIU BEPOSITHOCTD
HACTYIUICHHS OJHOTO U3 HUX 3aBUCUT OT TOTO, HOSIBUTCS WJIM HE MOSIBUTCS APYroe
COOBITHE,

IIpumep 2.14. CryuyaliHO KOHTpOJIEp MEPENOXUI B OAHY KOpoOKy 90
cTanAapTHbIX U 10 HECTaHAAPTHBIX AeTanel. 113 KopoOKM U3BIEKAIOT OAHY JIETAIb,
HE BO3Bpalias ee oO0parHo B KopoOKy. Ecnu mosBuiach craHiapTHas AeTallb

(CO6I>ITI/IG A), TO BCPOATHOCTDb HM3BJICUCHUA IIPH BTOPOM HCIIBITAHHUU CTaHIIapTHOﬁ

89
neranu (coobitue B) paBHa P(B) = v Ecnu xe B mepBOM MCIIBITAHUH U3BJIEYCHA

HEeCTaHAapTHas AeTaib, To P(B) = %.
Kaxk BusiumM, BeposITHOCTh HACTYTUICHUS! COOBITUS B 3aBUCUT OT MOSIBIICHUS WJIH
HE TIOSIBJICHUS] COOBITHUS A.
Ilyctb 4 u B - 3aBucumble coObITHs. HazoBeM ycrosroii éeposimuocmuio

P,(B) coObiTuss B BEpPOATHOCTh COOBITHS, HAMIECHHYIO B IPEAMOIOKCHHH, YTO
coObITHE A yxe nmpousonuto. B nmociaennem npumepe Py (B) = %.

Teopema 2.5. BeposATHOCTb COBMECTHOTO IIOSIBICHUS JBYX 3aBHCHMBIX
COOBITUM paBHa MPOU3BEACHUIO BEPOSTHOCTH OJIHOTO M3 3THUX COOBITHH Ha
YCJIOBHYIO BEPOSATHOCTH IPYTOr0 COOBITHS , BRIYMCIICHHYIO B MPEANOI0KCHUH, YTO
MepBOE COOBITHUE YK€ HACTYIIUJIIO, T.€.

P(AB) = P(A) - P4(B) = P(B) - Pg(4)

Jloka3arejibCTBO
ITycte
N —BCe BO3MOXKHBIE dJIEMEHTapHBIC UCXO/bI, B KOTOPBIX COOBITHE A MOXKET

IIOABUTHCA HJIN HC IIOSABHUTHCA,

N1 —MCXOMbI, KOTOpbIe OJIarompUATCTBYIOT HACTYIUICHHUIO coObITHS A (N <

n),
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M —BO3MOKHbIC UCXObI, B KOTOPBIX coOrITHE B HAaCTymnacT, B IIPCAIIOJIOKCHHUH,
4yTO coOBITHE A YK€ HACTYIIUJIO, T.C. 9TH NCXOJAbI 6HaFOHpI/IHTCTBy1-O HAaCTYILICHHUIO

cobwiTus AB (m < ny), TOrz1a MO ONPEACIICHUIO BEPOITHOCTH

m n; m
P(AB) = = 71 o= P(A) - P,(B),4To U TpebOBaJIOCh I0Ka3aTh.
1

Ipumep 2.15. B smuke 60 rpym nepsoro copta u 40 rpyir BTOporo copra.
OTt6uparoT nBe rpymu. OnpeneauTs BEpOSITHOCTH a) OTOOpaHHbIE TPy 00€
MepBOIo copra, 0) 0TOOpaHHBIE TPYIIH 00€ BTOPOTO COPTa, B) OJHa OTOOpaHHAs
rpyliia mepBoro copra, a Apyras — BTOporo copra.

Pemenne.

O0603HaYMM COOBITHS:

A — W3BII€UCHA TP TIEPBOM HCIIBITAHUY TPYIIIA IIEPBOTO COPTA,

B — u3BnedyeHa npu BTOPOM UCTIBITAHUU TPYIIIa IEPBOTO COPTA,

C — u3BIeYeHA MPH MEPBOM HCIIBITAHUU TPYIIIa BTOPOTO COPTa,

D — u3Bieuena IIpY BTOPOM HCIIBITAHUHU I'PyIIda BTOPOI'o CopTa.

60 59
a) P(AB) = P(A) - Py(B) = — = = 0,36;

6) P(CD) = P(C) - P,(D) = — -2 = 0,16

100 99
40 . 40

B) P(AD + CB) = P(A) - Py(D) + P(C) - Po(B) = 2> 22 4+ 22. 2%~ g 48,

100 99 100 99

Ortger. a) 0,36; 6) 0,16; B) 0,48.

Ecmn A, A,, ..., A, - N 3aBUCUMBIX COOBITHH, TOT1A
P(Ai Ay An): P(Ai) PAl (Az) PAiAZ...Anfl(An)_

Urak, BEPOSITHOCTh  TIPOM3BEACHUS HECKOJIBKUX COOBITUI paBHa
MIPOU3BEACHUIO BEPOSTHOCTH OJTHOTO M3 3TUX COOBITUN HA YCIIOBHBIC BEPOSITHOCTH
JIPYTUX; TPU ITOM YCJIOBHAsI BEPOSTHOCTh KAXJOTO TMOCIEAYIONMErO0 COOBITHS
BBIYUCIISICTCS B IPEAMNOJIOKEHNH, YTO BCE MPEABIIYIINE COOBITHS MPOU3OIILIH.

Ipumep 2.16. Ilo MHOTONETHHM HAOMIOACHUSM B HEKOTOPOW MECTHOCTH
CPEIHEE YUCIIO TOKIJIUBBIX JHEN B HIOJIE paBHO ecTu. KakoBa BEpOSITHOCTH TOTO,

YTO B 3TOM MECTHOCTH B IME€PBbBIC JIBA  HIOJISI IOk HE OyaeT?
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Pemenne. PaccmoTpum coOBbITHS:

A -ul, u2 urong B HEKOTOPO MECTHOCTU OXKIs HE OYIET;
Al - 1 urons noxnas He OyeT,

A, - 2 urons mox s He Gyer.
Co6brtue AcocTout B TOM, 4TO 1 1, 1 2 M1071s 10Kas He OyAeT. DTO 03HAYAET,

ut0 coObiTe A siBisiercs mpomsBeneHueMm coobitnii AmA,, te. A=A A, .
Bocnonb3yemcst TeopeMoil YMHOKEHUS 3aBUCUMBIX COOBITHIN. Tak Kak BEpOSITHOCTh

cobbitist A, Oyaer NMpPUHMMATH pasHbIC 3HAYCHHS B 3aBUCHMOCTH OT TOTO,
MPOM30MIET MK He tpounsoiiner coobrtne A, To codbituss Aju A, - 3aBucumbie.

HaiizleM BeposITHOCTH COObITUSE A M YCIOBHYIO BEpOSTHOCTH cOObITHS A,

25

BBIYHCIICHHYIO B [PEIIONIOKEHHH, 4TO cobbITHe A, yrKke mpomsomuo: P( A)=—

31

v Py, (A)= % . IlpumensieM TeopeMy YMHOXKEHUS 3aBUCUMBIX COOBITHH:

25 24

P(A-A)=P(A)- Py (&)= 2020 < 065

OrtBert. 0,65.
2.6. Teopema c/10:KeHHS BEPOSITHOCTEH COBMECTHBIX COOBITHI

MpI yke 3HaeM, 4To, eclii COOBITHS A U B MOTYT IPOU30UTH OJTHOBPEMEHHO,
TO OHH SIBJISIFOTCS COBMECTHBIMHU. 3apaHee M3BECTHBI BEPOSTHOCTH HACTYIUICHHUS
ATUX COOBITUN U BEPOSITHOCTh UX COBMECTHOIO HACTYTLICHUS.

Teopema 2.6. BeposTHOCTH, HacTyIuieHHsT XOTA ObI OJHOTO W3 JBYX
COBMECTHBIX COOBITHI paBHA CYyMME BEPOSITHOCTEH ATUX COOBITUH 0€3 BEpOSTHOCTH
UX COBMECTHOT'O HACTYIUJICHUS, T.€.

P(A+B)=P(A)+P(B)-P(AB).
Jloka3arejbCTBO.

Ilo onpenencrnio A+ B = AB + AB + AB, P(A+ B) = P(4B) +

P(AB) + P(AB). HoA=AB + AB, B = AB + AB, P(A) = P(4B) +
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P(AB),P(B) = P(AB) + P(AB). Cnenosarensho, P(AB) = P(A) — P(AB),
P(AB) = P(B) — P(AB), Torna P(A + B) = P(A) — P(AB) + P(B) — P(4B) +
P(AB) = P(A) + P(B) — P(AB), re. P(A+B)=P(A)+P(B)-P(AB), uto u
TpeOOBAJIOCH 10KA3ATh.

IIpumep 2.17. Ha ombpITHOM TOJie MIIEHHUIBI 3A0POBBIMU SBIsIIOTCS 95 %
pactenuit. Haynauy orOupatot aBa pacrenus. HallTu BeposiTHOCTH TOTO, UTO CpeAu
OTOOpPAaHHBIX PACTEHUMN XOTsI ObI OJTHO OyAET 3A0POBBIM.

Pemennue.

O0603HauuM COOBITHS:

A —X0T4 Obl OJTHO PACTEHUE OKAKETCS 3J0POBBIM;

A1 — niepBO€e pacTeHUE OKAXXETCSI 3J0POBBIM;

A — BTOpOE paCTEHHUE OKAKETCS 310POBBIM.

CobObiTue A= A1+A4; . CoObiTust A1u Az coBmecTHble. [Ipumensiem Teopemy

CIIO’KEHHMS 111 COBMECTHBIX coObITHil P(A; + A,) = P(A,) + P(A,) — P(4,4,) =

2 % 2.2 _ 0,95+ 0,95 - 0,95 0,95 = 0,9975.
100 100 100 100

Otger. 0,9975.

IMpumep 2.18. B XHWBOTHOBOJYECKOM KOMIUICKCE i1 pa3fadyd KOPMOB
paboTtaeTr nBa TpaHcropTepa. BeposTHOCTh TOTO, YTO B 3UMHHME MECSIIBI KaXKIbIi
TpaHcnopTep Oyaer paborats 6e30Tka3HO, paBHa 0,9. KakoBa BEpoSTHOCTH TOTO,
YTO B 3UMHHE MECAIBI OyayT padoTaTh 6€30TKA3HO: a) XOTs ObI OJIMH TPAHCIIOPTED,
0) 06a TpaHcnopTepa, B) HM OJUH TPAHCIIOPTEP, T') TOJIBKO OJUH?

Pemenue.

O0603HaYNM COOBITHS:

A1 — 6€30TKa3HO paboTaeT MEePBBIM TPAHCTIOPTED;

Ay — 6€30TKa3HO paboTaeT BTOPOU TPAHCIIOPTED.

JlaHHBIE COOBITHS SBJISIFOTCS COBMECTHBIMHU M HE3aBUCUMBIMU.

a) CoObiTue A — 6€30TKa3HO padboTaeT XOTs Obl OANH TPAHCIIOPTEP O3HAYAET,
YTO paboTaeT WU TEPBBIM TPAHCIOPTEp, WM pabOTaeT BTOPOM TpPaHCIOPTEP.

Haiinem cHauana BeposITHOCTb COOBITHS A 1O (opMylie BEPOATHOCTH MOSBICHUS
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xoTst Obl omHOro cobeitms P(A)=1-q,-q,=1—-(1-09)(1-09)=1-—
0,1-0,1=1-0,01 =0,99. Oty xe BEepOATHOCTh MOXXHO HAWTHU, HCMOJIb3Ys
TEOPEMY CIIOKEHHUSI BEPOSTHOCTH COBMECTHBIX coObiTHii P(A; + A,) = P(4,) +
P(A,) —P(A;4,)=09+09-09-09=18-0,81=0,99.

0) CoObiTiie 4 — Oe30TKa3HO paboTaroT 00a TpaHCHOpTEpa O3HadaeT. UTo
paboTaer MW TEpBbIM TpaHCHOpTEp, W paboTaeT BTOPOW TpPAHCIOPTEP.
Bocmonb3yemMcsi TeopeMoOl YMHOKEHHS [UIss HE3aBUCHUMBIX coObituii P(A) =
P(A,A,) = P(A)P(4,) =09-0,9 =0,81.

B) CoObiTe A — 6€30TKa3HO pabOTAET TOJBKO OJMH TPAHCIIOPTEP O3HAYAET,

YTO He paboTaeT U nepBbii (coObITHE A1) M BTOpO# (COObITHE A2 ) TPAHCHIOPTEPHI.

[To TeopeMe yMHOXKEHHUS HE3aBUCUMBIX COOBITHI OyneM umeTh P (A4142)=0,1-0,1 =
0,01.
r) CobbiTHe A — 6€30TKa3HO pabOoTaET TOJNBKO OJIUH TPAHCIIOPTEP O3HAYAET,

4yTO paboTaeT NepBhI U HE pabOTaET BTOPOI MU HE paboTaeT NMepBhIi U padoTaeT
BTOPOM TpaHCIIOPTEP, T.€. cCOObITHE A = A, A, +A1A,, Tora ero BEPOSITHOCTH pPaBHA
P(A) = P(4,42+A14,) = 0,9:0,14+0,1-0,9 = 0,09 + 0,09 = 0,18.

Ortger. a) 0,99; 6) 0,81; B) 0,01; ) 0,18.

3axayu 1JIA CaMOCTOATEIbHOM PadoThI

1. Ha oOciyxuBaHuu y Mactepa uMeeTcs S5 CTaHKOB. B TeueHne paboueil cMEeHbI
20% on HaxoauTCs y iepBoro ctanka, 10% - y Broporo, 15% -y Tperbero, 25%
- y uerBeptoro, 30% - y mstoro. Onpenenuts BEPOSITHOCTh TOrO, YTO B
HayJa4y BBIOpaHHBII MOMEHT BPEMEHU MacTep OOCIy>KHMBAeT TEPBbIN, WM
BTOPOM, WK TpeThii cTanok. (Omeem: 0,45)

2. Ilepen BbICaKOW B TPYHT arpoOHOM CJIy4YailHO CMeIlall paccagy IBYX COPTOB
TOMATOB: J€BATh KYCTOB paccajibl copTa «ApOy3uK» U CEMb KYCTOB — COpTa

«aTynus». KakoBa BEpOATHOCTH TOTO, YTO IEPBBIE TPU KyCTa TOMATOB,
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BBICQ)KEHHBIE arpOHOMOM JIpyr 3a, APYroM SIBJISIOTCS paccaiod copta
«ApOy3uK»? (Omesem: 0,15)
N3 12 mionoB 070K TpH MOPaKEHBI HEKOTOPOU 00JIE3HBIO B CKPBITOM hopme.

CJIy‘I&ﬁHLIM O6p8,30M HN3BJICKACTCA OBA ILJIOJA. KaxkoBa BCPOATHOCTDH TOI'O, UYTO

1
o0a 1uTo/1a MopaxkeHsl 00J1e3HbI0? (Omesem: E)

N3 xopobku ¢ ceMeHaMHM HayJady HW3BJICKalOT TpU MakeTwka. Haitu
BEPOATHOCTh TOTO, YTO W3BJIICUCHHBIC MAKETUKH OKAXYTCA C CEMEHAMH

MOPKOBH, CCJIM H3 15 ITaKCTHUKOB, HaXOIAIIMUXCSI B KOpO6K€, nuMmeercs S

2
MaKeTUKOB C CeMeHaMH MOpKoBH. (Omesem: i)

[Ipennpuste NUINEBOM NPOMBIILICHHOCTA BBITYCKaeT B cpegHeM 25 %
BBICOKOKAQYECTBEHHOW MpPOAYKIMHU U 65% mnepBocopTHOU npoaykuuu. Haiitu
BEPOSITHOCTh TOTO, YTO CIYYaWHO B3SITOE M3AECIUE OKAXKETCS MEPBOCOPTHOM
WK BhICOKOKauecTBeHHOM. (Omeem: 0,9)

B mexoTropom Mmeponpustin npuHsuio ydyactue 420 gyenoBek. Opranu3atopom
MEpPOTPUATHS COCTABIICHBl CIUCKHA, B KOTOPBIN yKa3aHbl (haMIIUu
Y4aCTHUKOB. BrIsicHMIOCh, 4T0 y 10 y4aCTHUKOB HayaibHOU OYyKBOM (haMuiuu
Obuta OykBa «A», y 6 —«E», y9 —«M»,y 12 —«O»,y 5 — «¥»,y 3 —«lO», y
OCTAJIbHBIX (haMUJIUSI HAYMHAIACh C corlacHOW. HailTu BepOATHOCTh TOTO, YTO
(amMHITHS y9acTHUKA HAYMHAIACh ¢ TJacHO# OykBbl. (Omeem: 0,107)

Kybux wu moneta momOpouieHbl ogHOBpeMeHHO. KakoBa BEpOATHOCTH TOTO,

YTO Ha KyOHMKE BBINAIO YHCIIO OYKOB, KpaTHOE TPEM, a Ha MOHETC BhIIaa
1
«pemika»? (Omesem: g)

B mone paborator aBe Opuraapl TpaKTOPUCTOB. B mepBoii Opuraae miecTh
TPaKTOPOB, @ BO BTOPOM — JI€BATh. BBIACHUIIOCH, YTO OJIUH TPAKTOP U3 KAXKION
Opuraasl  TpeOyer pemoHTa. M3 Kaxkmoil Opuranbl ciyyallHBIM 0Opa3om
BbIOMpaeTcst OuH TpakTop. HallTu BeposSTHOCTH TOTO, YTO 00a TpaKTOpa HE

TpeOyIOT pEMOHTA U MPOJ0JIKAT padoty B moje. (Omesem: 0,741)
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9. B Teuenue roaa nse (PMHAHCOBBIE OPTAHU3ALMKU MOTYT HE3aBUCUMO JIPYT OT
npyra o6aHkpoTtuthes ¢ BepositHocTsaMu 0,09 u 0,06 cooTBeTcTBeHHO. KakoBa

BEPOSATHOCTh TOTO, YTO K KOHI[y roja 00€ opraHu3aluu IpojosnKaT padbory?

(Omeem:0,8824)

2.7. ®opmyJia MOJIHOH BepPOSITHOCTH

HYCTL coObITHE A MOXKET HACTYIIUTH TOJIBKO IIPH YCIIOBHUU ITOABJICHUA OAHOI'O

U3 HECOBMECTHBIX COOBITUI Hi, Ho,...,Hn , oOpasymommx MNOJHYyH TrpyIimy

(P(HyY+PMH2)+...+PHy)=1).
HYCTB HU3BCCTHBI BCPOATHOCTH 3THX COOBITHH ™ YCIOBHBIC BCPOATHOCTH

Py, (A), Py,(A),..., Py (A) cobbitus A. Torma BeposaTHOCTH COOBITUSA A, KOTOPOE

MOXET HACTYIIMTH JIMOIb NPHU YCIOBUH IIOABJICHUS OJHOTO M3 N HECOBMECTHBIX

cOOBITHH (4acTo Ha3piBaeMble rumote3amu) H, (i=1, 2, ..., n), KoTopble 00pa3yoT

MOJIHYIO TPYIIITY MOKHO 1O (hopmyie:
P(A) = Z P(H,)P, (A) , rzie
i=1

P(A)- BeposATHOCTb COOBITHS A,
P(H;)- BeposTHocTH rumotes H.,

Pa, (A)- YCJIOBHAsI BEPOSATHOCTh COOBITHS A, BBIUUCIEHHASA IPU YCIOBHH, YTO

coObITHE H; yKe HaCTyIuIIO;

ZH:P(Hi)PHi(A)' CyMMa TMpOHU3BEACHUN BEPOATHOCTEH P(Hi) KaXJI0U U3
i=1

rUIoTe3 H; Ha COOTBETCTBYIOLIYIO YCIOBHYIO BEPOSITHOCTD By (A) > P(H,)=1

. Ota popmyiia Ha3BIBACTCS POPMYNOU NOIHOU 8ePOIMHOCIU.

Ipumep 2.19. Cramo kopoB ObUIO pa3dbuto Ha Tpu Tpynmbl. [IpoBoauTcs
uccienoBanne KUpHOCTH MoJIoK. [lepBas rpymma coctout u3 70%, Bropas u3 23%
U TPEThA U3 7% KOpPOB cTaja. BeposATHOCTh TOTO, )KUPHOCTh MOJIOKA, OJIYYEHHOTO

OT OT/EJIbHOW KOPOBBI, COCTaBIAeT HE MeHee 4% sl KaxAoW W3 rpynn KOpoB,
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paBHa cootBercTBeHHO 0,6; 0,35 u 0,1. HaliTu BEpOSATHOCTH TOTO, UTO HAyJaudy
B34ATasi KOPOBA JAET MOJIOKO >KMUPHOCTH HE MeHee 4%.
Pemenne.
CoObiTue A - HayJgady B3sITasi KOPOBA JAET MOJIOKO >KMPHOCTH He MeHee 4%.
CoOpITHE HACTYMHT, €CIU HACTYMHT OJHO W3 HECOBMECTHBIX THUIIOTE3:

H, - kopoBa Hay1auy BbIOpaHa U3 NEPBOW IPYIIIIBI CTAIA;
H, - xopoBa Hayaady BbIOpaHa U3 BTOPOH IPYIIIBI CTA/a;
H; - kopoBa Hayzady BbIOpaHa U3 TPEThEH IPYIIIBI CTa/A.

[To ycnoBuio 3agaun BEpOSATHOCTH TMIOTE3 PABHBI: P(H,)=0,7 |:>(|-|2)= 0,23

3
P(H;)=0,07 ¥ > P(H,;)=0,7+0,23+ 0,07 =1-

i=1
YcnoBHbBIE BEPOSITHOCTH COOBITUS A Npu Kaxaou u3 rumore3 Hi, Ho,...,Hy
COOTBETCTBEHHO PaBHBI
P, (A)=06; Py (A)=035; P, (A)=01.
[Ipumensia GpopMyiry OJIHON BEPOSITHOCTH, OJTYYUM
P(A)=0,7-0,6+0,23-0,35+ 0,07 -0,1= 0,42 + 0,0805 + 0,007 = 0,5075 .

Ortser. 0,5075.

Ipumep 2.20. Mmerorcs 1Be KOpOOKH, COAEpKAUIUE IO JBAa YEPHBIX U IO
BoceMb Oenblx MmapoB. Haygauy u3BiekaroT U3 MEpBOM KOPOOKH OJMH IIAp U
NEePEeKIIabIBAIOT BO BTOPYIO KOPOOKY. 3aTeM U3 BTOPON KOPOOKHU M3BJIEKAIOT IIap.
KakoBa BepOSITHOCTH TOTO, YTO IIap, U3BJICUECHHBIN U3 BTOPOU KOPOOKH, OKaKETCS
oenbm?

Pemenne.
CoObitrie A - 11ap, W3BJICUCHHBIM M3 BTOPOH KOPOOKH, OKa)ETCs OEJIbIM.

Bo3MOXHEI IBE THUIOTE3RHL.

H, - u3 nepBoii KopoOKu U3BJIEKIM GeNbIii mIAp;

H, - u3 nepBoii KOpoOKU U3BJIEKIM YEPHBIH 1IIap.

Haiiem BEpOSITHOCTH THITOTE3 P(H 1) — 8 , P(H,)= 2,
1

10

37



Tak xak cobbrrust H; u H, obpasyror nonnyro rpymmy, To  cymma ux

BEPOSTHOCTEN paBHa 1.

Haitnem ycioBHbIe BeposiTHOCTH. Eciu u3 rnepBoit KOpOOKH H3BJICKIN OCIbIM
map (Hactynmia rumortesa H; ) W mepenoxunm ero Bo BTOPYIO KOPOOKY, TO

PHl(A):g' Eciu w3 mepBoil KOpOOKM U3BJICKIM YEpHBIM Map (HacTymuia

11

runore3a H, ) u mepenoxuim ero Bo BTopyro KOpoOKY, TO P, ( A) = % Torna,

1o (opmyJie MOTHONW BEPOATHOCTH, HAlJIEM BEPOSITHOCTh TOTO, YTO U3BJICUCHHBIN
map U3 BTOPOUM KOPOOKU OKaXKETCsl OEIIbIM:

p(a)-8.9.,2 8 4

4

= . = ,
10 11 10 11 55 5

Ortser. 0,8.
2.7. ®opmyaa baiieca

Yacto ycioBus  3a7a4 COAEpKaT TPEOOBAHMSI, COCTOSIIIIME B MEPEOLIEHKE
BEpPOSITHOCTH TuUMoTe3. Takas He0OOXOAMMOCTh BO3HHMKAET IOCIE TOr0, KaK CTall
U3BECTEH PE3YJIbTaT UCIIBITAHUS, B PE3YJIbTaTe KOTOPOTO MOSBUIOCH COOBITHE A.

[IycTh HEKOTOpBI OMBIT IPOU3BEAECH, TPUUEM 00 YCIOBHUSAX €0 MPOBEICHHUS

MOJKHO BBICKAa3aTb n CAMHCTBCHHO BO3MOJXHBIX 1 HCCOBMCCTHBIX I'HIIOTC3 Hl’ H 2

» .-, H_, KOTOpPBbIC UMEIOT BEPOSATHOCTH P(Hi) , i=12,...,n. Ilo dopmyne

TIOJTHOM BEPOSITHOCTH ~ HAaXOJMUTCS BEPOSITHOCTH COOBITHSL A P(A) =Y P(H, )P, (A).

i=1
TIpeamnoaoKuM , 9TO UCIILITAHUE IPOU3BEIEHO U COObITHE A yKe HACTYIMIIO0, TOraa
W3MEHEHHE  BEPOSITHOCTU THUIIOTE3 B CBSI3U C HACTyIUIEHUEM COObITHs A

onpezensieTcs o hopmyam:

P.(H. )= nP(Hi)PHi(A) =120,
> P(H)Ry, (A)

3nech P(Hi) - BEPOATHOCTB COOBITUA H
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Py, (A) - ycloBHas BEPOSTHOCTh COOBITHS A, BbIUKCIIEHHAS P YCIIOBHH,

4TO COOBITHE H, HACTYyIHJIO;
n - BEPOSATHOCTh COOBITHS A
P(A):Z‘ip(Hi)PHi (A) p
i=

PA(Hi ) - YCIIOBHAs BEPOSTHOCTD COOBITUS H, , BBIYUCIIEHHAS TP YCIOBHH,

YTO COOBITUE A MPOU3OILIO.

Jlannbie popMmyiiel Ha3biBaloT popmynamu baiteca. C ux moMoIIsI0 MOKHO
YBUJETh KaK U3MEHUIIUCh BEPOSITHOCTH TUIIOTE3 , TIOCIIE TOTO, KaK CTajlo U3BECTHO,
YTO COOBITHE A YK€ TPOU3OILLLIO.

Ipumep 2.21. YV pepmepa umerorcsa cemena oca. Cpenu Hux 96% cemss |
copta, 1% - Il copra , 2% - Ill copra u 1% - IV copra. I3BecTHBI BEepOSTHOCTU
TOT0, YTO U3 3€pHA BBIPACTET KOJOC, coaepxaniuii He meHee S0 3epen: 1 | copra
— 0,5, s 1l copra — 0,2, mus I copra — 0,15 u nns IV copra — 0,05. V3 Haynauy
B35ITOr0 3€pHa BBIPOC KOJOC, coaepkamuii 0osnee 50 3epeH. HaliTu BepoATHOCTS,
YTO HayjJady B35TOE 36pPHO OTHOCUTCA K | copry.

Pemrenue.

CoObiTHE A - W3 HayJlauy B3SITOTO 3€pHa BBIPOC KOJIOC, CoJepKaliuii 0osee
50 3epeH.

OT0 cOOBITHE MOXKET MPOU30UTH, €CITU MTPOU3ONIET OJJHA U3 HECOBMECTHBIX

TUIIOTE3:

H, - B3sToe Haymauy 3epro otHOCHTCS K | copry;
H, - B3saroe Haymawy 3epHO oTHOCHTCs KO |l copry;
H; - B3sToe Haynauy 3epHo otHOCHTCA K |11 copry;

H, - B3aroe Haymauy 3epHo otHOCHUTCs K IV copry.
N3 ycnoBus 3a1a4u HAXOAUM BEPOSITHOCTH THIIOTE3:
P(H,)=0,96; P(H,)=0,01; P(H,)=0,02; P(H,)=0,01.
[IpoBepum, OyneT a1 cymMma BEpOSTHOCTEHN TUX THUIOTE3 paBHa 1!

P(H,)+P(H,)+P(H,)+P(H,)=0,96+0,01+0,02 + 0,01 =1.
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Y cnoBHBIE BEPOSATHOCTH COOBITHS A Ipu runore3ax H,, H,, Hj, H , paBHBL
P, (A)=05; PR, (A)=02; P, (A)=015; P, (A)=0,05. Torma mo
dbopmyIie MOJTHON BEpOSTHOCTH, HalIeM

P(A)=0,96-0,5+0,01-0,2+0,02-0,15+0,01-0,05 = 0,4865

ITycthb coObitue A mpousonio. [lepeoleHrM BEpOSATHOCTE IEPBON TUIIOTE3E,

a MMeHHO, HaiiieM P,(H,) - BEpPOSATHOCTB TOTO, YTO 3€PHO OTHOCHTCA K | copTy

IpU YCIOBHH, YTO W3 HEro BBIPOC MOJHOLEHHBIM Konoc. [lo dopmyne baiieca
HOJIyYUM

P(H,)P, (A) 0,96-0,5

= = 0,988.
P(A) 0,4865

PA(Hl):

OTger. 0,988.

3agauu 1J151 CaMOCTOATEIbHOM padoThI

1. B mexe umeercss Tpu CTaHKAa. BepoATHOCTh M3rOTOBJIECHHWS JETATM TEPBHIM
crankoMm paBHa 0,2; Bropemm - 0,3; Tpethum - 0,5. BeposTHOCTH TOTO, YTO
JeTanb uMeeT Opak, Juisi mepBoro cranka pasHa 0,02, mis Broporo - 0,03, mis
tperbero - 0,01. Onmpenenuts : a) BEPOATHOCTH TOTO, YTO CIIyYaifHO B3STas
JeTaab - CTaHmapTHas; 0) BEPOATHOCTh TOTO, YTO JCTajdh W3TOTOBJIICHA Ha
BTOPOM CTaHKE, €CJIM OHa OKa3anach craHaapTHoi. (Omeem: a) 0,982; 6) 0,2963.)

2. B marazun noctynwmm usnenus ¢ 18yx ¢adpuk, mpuaem 30 % - ¢ padpuxm No
1, octanbhbie - ¢ padpuku Ne 2. BeposTHOCTh TOTO, YTO OpaKOBaHHOE U3/IEIHE
c ¢adpuxu Ne 1 pasHa 0,02, ¢ ¢abpuku Ne 2 - 0,03. Ilokynarens Haymaudy
npuobpen wm3nenue B MarasuHe. OnpenenuTh: a) BEPOSATHOCTh TOTO, YTO
MOKYyTIaTeIh HayTaj MPUOOPEN CTaHIapTHOE M3/enue; 0) BEPOSTHOCTh TOTO, YTO
npuoOpeTeHHoe u3zenue U3roToBieHo ¢Gadpuxoid Ne 1, ecnu oHO OKazanoch

craugaptaeiM. (Omeem: a) 0,973; 0) 0,302.)

3. B aBtomnapke nmeetcs 10 rpy30BbIx aBTOMOOWIEH U 15 1€TKOBBIX. BEpoSATHOCTH
TOr'0, YTO BO BPEMSI JIBHKEHUS TPY30BHUK HE BBIMIIET U3 CTposi, paBHa 0,9, a s
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JerKoBoro aBroMooms - 0,7. OnpenenuTs BEpOSITHOCTh TOTO, UTO: a) CIy4aitHO
BbIOpAaHHOW aBTOMOOWJIb BO BpeMs JIBIDKEHHUS HE BBIMJIET W3 CTposi; 0)
aBTOMOOWJIb , KOTOPBIA BO BpeMs IBM)KCHHUS HE BBIIIET W3 CTPOS, SBISICTCS

rpy30BbIM miepBoro tuma. (Omeem: a) 0,78; 6) 0,4615.)

B mpon3BOJICTBEHHOM IIeXe Ha COOpPKY IMOCTYIAIOT JETald C TPEX aBTOMATOB.
N3BectHO, uTO MepBbIit aBTOMat BhimaeT 0,4% Opaxka, Bropoit — 0,2%, Tpetnii —
0,3%. Ornpenenuts BEpOATHOCTh MOMAaHUsI HA COOPKY OpakOBaHHOW JETasH,
ecr ¢ repBoro aBromara rmoctymaio 2500 neraneit, co BToporo — 2000 neraei,
¢ Tpetbero — 1000 aeraneii. (Omesem: 0,0000056.)

B criopTUBHBIX COPEBHOBAHMSIX WHCTUTYTAa NMPUHUMAIOT Y4acTHE CTYICHTHI
IBYyX (paKyJIbTETOB: JECSTh CTYJEHTOB HWH)KEHEPHOTO U BOCEMb
HHEPreTHYECKOro. BeposTHOCTB TOr0, UTO CTYACHT MHKEHEPHOTO (paKybTeTa
NonajaeT B COOPHYIO MHCTUTYTA, paBHa 0,8, a sl CTyI€HTa SHEPT€TUYECKOTO
¢dakynpTeta — 0,7. a) KakoBa BEpOSTHOCTh TOT0, UTO HayJady BHIOpAHHBIN
CTYJIGHT TMomnaja B COOpPHYIO HHCTUTYTa, 0) CTYJIEHT Momnaji B COOpPHYIO
uHcTUTyTa. Ha KakoM (hakynbreTe OH BeposiTHee Bcero ooydaercs? (Omeem.

a)0,7555; 0) Ha UHXEHEPHOM (paKyJIbTETE.)

3. MOBTOPHBIE HE3ABUCHUMBIE UCIIBITAHUSA

[Ipu pemeHuM NPAaKTUYECKUX 3a7ad BCTPEYAIOTCS TaKHE 3a/layd, KOTOphIE

NpCaACTaBLAIOTCA B BUAC IIOBTOPAIOIMIUXCA MHOT'OKPATHO HCHBITaHHfI, PE3YJIbTAaTOM

KaXXI0T0 U3 KOTOPBIX 6yz[eT TTOSIBJICHUE WJIH HE MOSBJICHUE COOBITHS.

OcoOblli WHTEpeC MPEeNCTaBIsAeT HUCXOJA OO0IIee YHCIO0 HaCTYIUICHUS

COOBITHS B PC3YJIbTATC BIIOJHE OIIPCACIICHHOTO YHCJIA ucnbiTanuii. B Takux

3a/lauax ~ HaxXOAMUTCS BEPOATHOCTH JIFOOOTO YHCia M MOsSBICHUM CoObITUS A B

pe3yibTare NpOU3BEACHHBIX N UCTIHITAHUMN.

ByneM pacCMaTpuBaTb HC3aBUCHMBIC MCIIBITAHUA, H 6y,ueM cyuTaTb, 4TO

BCPOATHOCTL ITOSABJICHUS coObITHA A B KaXXJIO0M HCIIbBITAaHUH 6YJIGT paBHAa OAHOMY U
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TOMY K€ UHCITy, T.€. TOCTOSIHHA. Takue uChbITaHus OyJeM Ha3bIBaTh HOGMOPHbIMU
He3a6UCUMBIMU UCNBIMAHUSIMU.

B kauecTtBe mnpumepa HE3aBUCHMBIX HCIBITAHUKA MOXHO paccMaTpUBaTh
MPOBEPKY Ha KaueCTBO HEKOTOPHIX M3JEINH, KOTOphIe OEpyT MO OJHOMY W3 psjia
naptuil. Ecam B 3TUX mapTUaX MNPOLEHT KAYECTBEHHBIX HU3JCIUNA OJIMHAKOB, TO
BEPOSTHOCTh TOTO, YTO OTOOpaHHOE H3/AeNre OyIeT KadyeCTBEHHBIM, B KaXJIOM

ciaydac ABJIACTCA ITIOCTOAHHBIM YU CIIOM.

3.1. ®opmyna bepuy/uiu

HpeI[HOJ'IO)KI/IM, YTO IMPOU3BOJUTCA N HEC3aBHUCHUMBIX I/ICHBITaHPlﬁ, IIpUYCM B

Ka)KJIOM HCIILITAHUM COObITHE A MOKET 1100 MOABUTLCS, JTUOO0 He MOIBUTHCS (A).

BeposaTHOCTL MOsIBIEHUS COOBITUS A MOCTOSHHA B KaXKJOM UCIILITAHUU U paBHA
P(A4) = p, a, ciemoBarenbHO, BEPOSITHOCTH HE MOSIBJICHHS paBHA P (A) —1—-p=

q. Kak xe HaiiTu BeposiTHOCTH P, (M) TOro, 4T0 COOBITHE A HACTYNUT POBHO N pa3
B M wucnoeitanusx? [lonpoOyem HalTH OTBET. 3aMETUM, YTO MOSBIICHUE WM HE

MOSIBJIEHUE COOBITUS A MOTYT YEpen0oBaThC MPOU3BOJILHO. 3aUIIEM BO3MOXKHbBIE
pe3ynbTaThl HCIBITAHUH B BUI€ KoMOMHauu OykB A u A. Hanpumep, koMOuHanus

AAAAA o3HayaeT, 4TO B IMSTH MCHBITAHUSIX COOBITHE A HACTYNMUIO B TMEPBOM,

YETBCPTOM U IIATOM UCIIBITAHUAX M HC HACTYIIMJIO BO BTOPOM H TPCTHC UCIIbITAHUAX.

JIrobast koMOMHaIMs, B KOTOPylo 4 BXomuT M pa3 A Bxoaut (N — M) pas
Ha3bIBaeTCs OaronpusatHoi. Yucino OJaronpusTHRIX KOMOWHAIMN paBHO 4HCiTy K
coco00B, KOTOPHIMU MOKHO BBIOpAaTh M 3JIEMEHTOB M3 N 3JIEMEHTOB BBIYMCIUM

UCIIOJIB3Ys (POPMYITY JIJISl HAXOKICHHS YUCIIa COYETaHU U3 N JIIEMEHTOB 1O M, T.€.

I o
cn—__ M OnpenenuM BepOosSTHOCTH OJIarONpHUSATHBIX KoMOuHaIuii. Haunem

" mi(h—m)’
CO CiTydasi, Korjia CoObITHE 4 HAcTymaeT B M UCIBITAaHHUSIX M HE HacTymaeT B (N — m)

HUCIIBITAHUAX. Takas 6J1aronp usTHasa KOM6I/IHaLII/I$I HUMECT BHUJ
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By =AA..A AA..A. Ha oOCHOBaHMM TEOpPEMbl YMHOKEHUS HE3aBUCUMBIX

D
m pas (n—m) pas

cobbitnii P(B;) = P(A)P(A) ...P(A) P(A)P(A) ...P(A) = p™ - q™ ™.

m pas © (n-m) pas

B 11060ii apyroii kombuHamuH B; cobbITHe A BCTpedaeTcs pas, a cobbitie A
BCTpeuaetces (N — M) pas v BEPOATHOCTD KaXKI0M U3 TAKUX KOMOHWHAIINI TaK:Ke paBHA
p™-q" ™. Urak, P(B,) =p(By) =:+-=P(By) =p™-q" ™. Ha ocHOBaHHHU
TEOPEMBI CJIOXKEHHUS HECOBMECTHBIX coObiTHit P,(m) = P(By + B, + -+ By) =

P(B,) + P(Bz) + -+ P(By) = k-p™-q"™ =C*-p™-q"™™ wm P,(m) =

! (:llim), p™ - q™ ™. D10 hopmyna HazbiBaeTcs popmyiior bepHymm, Tae

P — BEPOATHOCTH HACTYILIEHHS COOBITHS A B OJJHOM HCIBITAHUMY;
J=1-p - BeposATHOCTh HE HACTYIUICHHUS COOBITHS A B OJHOM HCITBITAHNN;

N — o0111ee YMCIo MPOU3BOAUMBIX UCTIBITAHUIM;

M — YKCJI0 UCIBITAHUI, B KOTOPBIX HACTYIHT COObITHE A ]
P,(mM) - BepostHocTs TOro, urto coGbiTe A HacTymuT pOBHO M pa3 B N

UCIIBITAHUSIX.

®opmynty bepHyuM NPUMEHSIOT IpU HEOOIBIIIOM YHUCIIE UCIBITAHUM N , KakK
MPABUJIO MEHBIIIE JIECSTH.

HNMeroT MecTo 4YacTHbIE Cllyyau: BEPOSITHOCTh TOTO, YTO B N UCIBITAHUSX,
coObITHE A HACTYIUT:

a) MeHee M pas:

PO+P@®+..+P,(m-1),
0) Oonee m pas:
P(M+1)+P (M+2)+...+P,(n),

B) HE MEHEe M pa3:
P(M)+P.(M+1)+..+P,(n),
r) He Ooylee M pas:
PO+P@+..+P,(m),

1) XOTs ObI OJIUH pa3:
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P(m>1)=1-P,(0)=1—-q".
IIpumep 3.1. B s3x3amenanmoHHoM Tecte 4 Bonpoca. Ha kaxaplii BOIpoc ecThb
4 BapuaHTa OTBETOB, CPEIHM KOTOPBIX TOJIBKO OJMH IpaBWIbHbIA.  Haiitn
BEPOSITHOCTh TOT'O, YTO CTYAEHT MPABUIILHOTO OTBETUT Ha 2, 3 U 4 BOIIpoca TeCTa,
€CII OH HE TOATOTOBIICH K DK3aMeHY (OTBEYaeT Hayaauy).
Pewmenue.

CoObiTHe A — BBIOpaH NMPaBWIBHBIN OTBET. BEpOATHOCTH TOTO, OTBET
npaBUIbHBIN paBHa P(A) = % = 0,25, 1.e. p=0,25, Torma q = 1- 0,25 = 0,75.
[Ipumenssa opmyiy bepryinu, Haliaem

P,(2) = C2(0,25)2(0,75)? = —0,0625 - 0,5625 = 0,21;

P,(3) = €} (0,25)3(0,75) = 3%0,015625 0,75 = 0,047,
4!
P,(4) = C{(0,25)*(0,75)° = WO,OO39O6 -1 =0,004.
Otser. 0,21; 0,047; 0,004.
Ipumep. 3.2. KakoBa BEpOSITHOCTH TOTO, YTO U3 5 MOCESTHHBIX CEMSH
MOPKOBH copTa «BUTaMuHHasH» B30MAET YETHIPE CEMEHH, €CJIM BCXO0XKECTh CEMSIH
MOPKOBH JJaHHOTO copTa cocTaBisieT 90%

Pemenmne.

. 90
CoObiTHE A- MOCEsTHHOE CeMs MOPKOBH B30MIET, TOrAa p = Too = 09; q=

1—-0,9 =0,1.Tlo ycnoButo 3amaun n = 5,m = 4.

[Ipumenss dopmyny bepnyinu, noaydyum

51
Ps(4) = €4 (09)*(0,1)" = 7= 0,656 - 0,1 = 50,0656 = 0,328,

OrtBer. 0,328.

Ipumep 3.3. Pesynbrarel uccneqoBaHW MOKa3alIH, 4YTO U3 BCEX
3aJI0)KEHHBIX B MHKYOATOp SIUl[ B CpelHeM rycara BeiBojsatca u3 70% . Haynauy
OTOOpPaHbI U TIOMEUYEHBI IIECTh SIUI] M3 BCErO KOJIMYECTBA 3aJI05KEHHBIX B UHKYOaTOP

SN, KakoBa BCPOATHOCTD TOI'O, UYTO BBIBECAYTCA U3 ITIOMCUCHHBIX SAMIL:
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1) Tpu rycenka,

2) MeHee TpeX TycHT,

3) Oonee Tpex rycsrT,

4) He MEHee TpeX TyCHIT,

5) He Oonee Tpex TycsT;

6) XOTst OB OJTUH I'yCEHOK?

Pemenne.

[IpoBoasTCsT MCHBITAaHUS TIO BBIBEIEHUIO TycsST. BeposTHOCTH TOro, 4TO W3
3QJI0’KEHHOTO B MHKYOATOp siilla BBIBEICTCS I'YCEHOK (CoObITHE A ) MOCTOSHHA U
paBHa

p=0,7, te. P(A)=p=0,7, He HACTYIUICHHA - P(ﬂ)zl— p=qgq=0,3.
OOriiee YUCIIO HE3aBUCUMBIX UCTIBITaHH N = 6.

1. BeposiTHOCTh TOTrO, YTO M3 6-TH SIUI] BBIBEILYTCSI POBHO TPU I'yCEHKA,
HaxoauM 1o ¢popmye beprysm:

Ps(3)=C; - p®-q®>=20-(0,7)°-(0,3)° =0,185.

2. TpeboBaHue «BBIBEOYTCA MEHEE  TpeX TycsAT» O3HAayaeT 4To,
BbIBeeTCs UK 0 rycsT, uiu 1 ryceHok, i 2 ryceHka. [1oaTomy BeposiTHOCTb TOTO,
YTO U3 6-TH SUI] BBIBELyTCSI MEHEE TPEX TYCST, BBIYUCIUM 10 (opMyIie

P,(k <3)=PR;(0)+ P;(1)+ P, (2), rme
P,(0)=C? - p°-q° =(0,3)° =0,0008;
P,(l)=C¢-p*-9° =C;-(0,7)'(0,3)° =0,01;
P,(2)=CZ-p?-q* =CZ2-(0,7)°(0,3)" =0,06.
Torma, Ps(k <3)=P;(0)+ P;(1)+ P;(2)=0,07.

3. TpeOoBaHue «BbIBEAYTCA OOJIEE TPEX I'YCAT» 03HAYAET, YTO BHIBELYTCS
WM 4 TyceHka, Ui 5 rycar, uim 6 rycar. Cie1oBareabH0, BEPOATHOCTh TOTO, YTO
U3 IIECTH SUIl BEIBEAYTCS O0JIee TpexX TyCsT, BBIYUCIAETCS 1o hopmyie:

P, (k >3)=Ps(4)+ P, (5)+ P(6), roe

P,(4)=C? p*-q% =C2-(0,7)*(0,3)° = 0,324,
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P,(5)=CZ-p°-q* =C?-(0,7)°(0,3)= 0,303,
P,(6)=C¢ - p°-q°=(0,7)° =0,118
OxonuarensHo, P, (k > 3)= P,(4)+ P,(5)+ P,(6) = 0,745.

4, TpeOoBaHUe «BBIBEIYTCSI HE MEHEE TpEeX TyCcsIT» O3HAayaeT, 4To
BBIBEyTCS WM 3 TyceHKa, Wih 4 TyCeHKa, WM S5 TyCAT, WM 6 TycCAT.
CrnenoBaTellbHO, BEPOATHOCTh TOTO, YTO U3 O-TH SIMI] BBIBEIYTCS HE MEHEE TpeX
T'YCST, BBIYHCIUM 10 hopmMyie

P;(k = 3)=Ps(3)+ Ps(4)+ Ps(5)+ P;(6),
3HAYEHHUS CJIaraeMbIX 3TOTO PABEHCTBA HAWJIEHBI U3 MPEABIIYLIINX IYHKTOB, TOI/A
P,(k > 3)=0,93.

S. TpeOoBanue «BBIBEIYyTCS HE 0OoJjiee TpeX TyCAT» O3HAYaeT, 4TO
BbIBeAyTCs miu 0 rycar, win | ryceHok, wid 2 TyceHka, Wwin 3 TyceHka. 4
BEPOSITHOCTh TOT'0, YTO U3 IIECTH UL BEIBEYTCS HE O0JIee TpeX IycsT, OyIeT paBHa

P,(k <3)=P,(0)+ P,(1)+ P,(2)+ P,(3) = 0,256.

6. BeposiTHOCTH TOr0, YTO M3 IMIECTU SAHI] BBIBEAETCS XOTSA OBl OJUH

I'yCEHOK, paBHa
P,(k >1)=1—P,(0)=1-0,0008=0,999.
Ortser. 1) 0,185;2) 0,07; 3) 0,745; 4) 0,93; 5) 0,256; 6) 0,999.

2. 2. HauBeposiTHeiillee Y1c/I10 MOSIBJIEHUI COOBITHSI B HE3aBHUCHUMBIX

HCIIBITAHHUAX

[Ipy pelieHnH 3a7a4 4acTo MOSBISETCS HEOOXOAMMOCTb 3HATH NPU KaKOM
3HaYCHUH M BEPOSTHOCTh NPMHHMAeT HaMOOJblIee 3HAYCHHE, T.C. HY)KHO HalTH
HaUBEPOSTHEHILIEE YHCIIO M, HACTYIUICHUs COOBITUS A B JIAHHOH CEpUH OMBITOB.
MOoXHO J10Ka3aTh, YTO YUCIO M, YHOBJIECTBOPSET HEPABEHCTBY

np—q<m, <np+p.
Otpe3ok [np — n;p + p], B KOTOPOM JIEKHUT My, HUMEET AIUHY np +

p—(mp—q)=np+p—np+q=p+q=1.Tlosromy, eciii Oa1H U3
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KOHIOB HE ABJISACTCA YHUCJIOM LECJIbIM, TO My ONPCACIACT OAHO YHUCIIO. Ecan xe
KOHIBI OTPEC3Ka ABJIAIOTCA HCJIBIMHU YUCJIIaMHU, TO 6y,I[eT ABa H&HBGpOHTHCﬁHII’IX

quciaa np —q unp + p.

IIpumep 3.4. B opamxepee KyCTbl P03 Mepea IMOCAAKONW MPOBEPSIOT Ha
3aboneBanue. [locne mposepku oOHapyxuin 20% KycTOB po3 ¢ MpHU3HAKaMU
3abonieBanus. OnpenennuTs HAUBEPOSTHEMILEE YUCIO KYyCTOB po3 O€3 NMPU3HAKOB
3a00JIeBaHMS U3 Hay1auy OTOOPaHHBIX 9 KyCTOB pO3.

Pemenn