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1. Cayuaiinble coObITHsI. Oniepanuu Ha COOBITUSIMHU
1.1. Ilpeomem meopuu eeposamnocmeit. Ilonamue coovimusa. Buowt coovimuii
Onp. 7B — 3710 pa3nen MaTeMaTUKH, B KOTOPOM M3Y4aroTcs 3aKOHOMEPHO-
CTH CIy4YalHBIX COOBITHUM.

[TonsiTHe COOBITHS SBISETCS OCHOBHBIM, HeompeaemsieMbiM. Ero MoxHO oxa-
paKTepU30BaTh KaKk HEKOTOPOE SIBJICHUE, KOTOPOE MPOUCXOAUT B PE3yJIbTaTe OCY-
IIECTBJICHUS] KaKOro-IMOO OMpeAeIEHHOTO KOMILIEKCa YCIOBUM (OIbITa, UCBITA-
HUSA).

Hanp.: «6p0meHa MOHemay - ucnvlmaHue

"mosiBjieHHUe rep6a”
"NosIBJIEHUE PeIIKU"

} — coObITUA

Omnp. CoObITHE, KOTOPOE MOKET MPOU3OUTH WIIM HE TPOU30UTH B PE3YNIbTATE
HEKOTOPOTO UCIIBITAHUSI, HA3bIBACTCS CAYUAUHBIM.

Ooo3nauenne: A, B, C,... (3aenasnvle OyK6vl 1amMuHCKo20 aipasuma, 603-
MODICHO C UHOEKCAMU)

Hanp.: 1) Bpocaemcs uepanvuas kocmo
Cobvimue Ax— «Ha 2paHu 8bINANO K OYKOBY
2) IIpoussooumcs gvlcmpen no MuleHu

B« — «8bibumo x ouxoe»
Onp. CoOwiTHE, KOTOpOE 00s3aTEIHLHO MPOU3OUIET B PE3yJIbTATE JAHHOTO
UCITBITAHMS, HA3bIBAETCS 00CHOBEPHDBIM.
O6o3navenne: U

Hanp.: /) useneuenue 6enozo wapa u3z ypnwl, 8 KOmopou Haxo0amcs 6ce Oenvle uapbl;

2) evlnadeHue menee cemu 04K08 Npu OPOCAHUU USPATbHO20 KYOUKA.
Omnp. CobbiTHE, KOTOPOE HUKOT/IA HE MPOU30UAET B pe3yJsibTaTe JAHHOTO UC-
IbITaHUs, HA3BIBACTCA HEB603MOIHCHDBIM.

Oo60o3nauenue: V

Hanp.: 1) svinadenue yughpot 5 npu opocanuu 10-koneeunoii monemsi,

2) uzeneueHue uepHoO20 wapa u3 ypHvl ¢ 6envbimMu Wapamu.

1.2. Buowl cayuaiinvix coovtmuil



OHE. CoOwiTust A 1 B Ha3pIBaroTcs HecoemecmHbimuUu, CCIIM B pE3YyJIbTATC
JAaHHOI'O UCHBITAHUS ITOABJICHHUC OJHOI'O M3 HUX MCKIIHOYACT ITOABJICHUEC APYTOro. B

IMIPOTUBHOM CJIy4dac COOBITHS HA3BIBAIOTCS CO8MECHMHBIMU.

Hanp.: /) «nosasunace pewika» u «noasuics eepby» - Hecogmecmmuvle cOObIMUSL

2) «BBINANIO 2 OUKAY U «BLINATIO YEMHOE YUCIIO OYKOBY - COBMECHble COObIMUSL

Onp. CobeITHS A U A Ha3BIBAKOTCS HPOMUGONOIONHCHBIMU, SCITH HETIOSB-
JICHUE OJTHOTO W3 HUX B pe3yJbTaTe JAHHOTO MCITIBITAHUS BICYET MOSBIICHUE JPY-
roro.

Harlp.: «NoA6UNIACH peluKa» U «nNoABUJICA 2€p6» - NPpOMUBONOJI0IHCHbLE cobbimus

(1) Ouesuono, umo A u A necosmecmib u ABIAIOMCA COUHCMBEHHBIMU UC-
X00amu OaHHO20 UCNbIMAHUL.

Omnp. CoObITHS HA3BIBAIOTCS PABHOBOIMONCHLIMU, €CIIM HU OJIHO M3 HUX
HE UMEET HUKAKUX MPEUMYIIECTB B CBOEM TOSIBJICHUH MEPE]] APYTUMH.

Hanp.: «BbINAIO 5 0UKO0BY» U «BbINALO 3 0UKAY - PA6HOBO3MOIICHbLE

PaznmuuaroT coObITHS 21emenmapHble N cocmagHble (KOTOPHIE pa3iararT-
Csl Ha DJIEMEHTAPHBIC).

Onp. CoObiTHs A Ha3BIBaCTCA O1azonpusmcmeyrowium coobiThio B, ecimn
MOSIBJICHUE COOBITHSI A B pPe3yJIbTaTe JAaHHOTO MCIBITAHUS BICYET 32 COOOMU TOSIB-
JeHue coobITus B.

IIP. VicublTanue — «IIPOU3BOAUTCS BBICTPEII 10 MUILIEHI)

CoObITHS:

1) Ax— «BbIOHTO K 0uKkOB» (K =0, 1, 2,...,10)

2) B — «BBIOUTO YETHOE YUCIIO OYKOBY

3) C — «BBIOMTO HEUYETHOE YUCIIO OUKOBY

4) D — «Bb10OHTO OOJICe 4-X OYKOBY»

5) E — «BbIOUTO MEHEE 5-U OYKOBY

6) F — «4rcio BEIOMTHIX OYKOB AEAUTCS Ha 11%

7)  Q — «4HCI0 BEIOUTHIX OYKOB MEHbIIE 12y

Jlocmogeproe coovimue — Q

Heesozmooicnoe coovimue — F



OnemenmapHuvie: ece Ax

Cocmasnvle: B, E

Ilonapno necoemecmunvi: Asu As, BuC, Asu E
Cosmecmnvie: Asu B, AsuC, Aou F
Ilpomusononoscnvie: Bu C, DuE

Pasnososzmosicnvie coovimusi: A2 u Aa

Cobvimus, He asnsaowuecs pagnogosmodichvimu: Az u C
Cobvimus A1, A2, A3 u Aa 6aaconpusmcemeyiom coovimuio E

Cobvimus A1, Az, As, A7 u A9 6aazconpusmemsyrom codovimuio C

Omnp. Ecnu coBOKYIMHOCTh COOBITUI TaKOBa, YTO B PE3yJIbTaTe MCIBITAHUS
00s13aTeNIbHO JJOJKHO MPOU30MTH OJHO W3 HUX, W JIIOOBIC JIBA U3 HUX HECOBMECT-

HBI, TO OHA HA3bIBACTCS HOJIHOU ZPYNNOU COObIMUIL.

Tax, noaHbiMu 2pynnamu cobbImuil 6 Hawem npumepe sGIsIIOmMcsL:
1) Ao, Ay, ..., A1o;

2) BuC;

3) DueE.

1.3. Onepayuu nao coovimuamu
Onp. Cymmoii HecKobKUX cOObIMUIL HA3BIBACTCS COOBITHE, COCTOSIIEE B
HACTYTUJIGHUH XOTsI ObI OJTHOTO U3 HUX B PE3yJIbTATE UCIIBITAHUS.
Od6o3nauenne: A +B, )L, A;

Hanp.: bpocaemca uepanvnas xocmeo.
A — «evinana 1»
B — «evinana 2»

A + B — «gvinano He boaee 2-x 04Koe»

(1) Cymma cobvimuii unmepnpemupyemcsi Kak 00beOuHeHue MHONCECmS:
HecoBmecTHbIe cOOBITHS CoBMecTHBIE COOBITHS

A B A B

O



Onp. [Ilpoussedenuem HecKonbKUX cOObIMUIL HA3BIBACTCS COOBITHE, CO-
CTOANICC B COBMCCTHOM HACTYIINICHHH BCCX 9THUX coObITHI B pe3yIbTaTC UCIIbITA-
HU:.

Oo6o3nauenne: A - B, [[L; 4;

Hanp.: /3 xono0vl kapm docmarom kapmy.

A — «gviHyma oama»

B — «svinyma kapma nuxosou macmuy

A * B — «svinyma oama nuxy

(1Y) Ilpousseoenuro cobvimuii coomeéemcmeyem Ccreoyouas Ouazpamma

Benna:

(1) Ouesuono, A +A=U, A-A=V
Wcriomp3yst onepaliu CI0KEHUS U YMHOKEHHUS, MOKHO CIIOKHOE COOBITHE

Pa3NoKUTh Ha 00Jiee TPOCThIE U HA0OOPOT.

2. Onpenenennsi BEpOSITHOCTH COOBITHS
2.1. Knaccuueckoe u cmamucmuyeckoe onpeoeieHus 6epoAmHocmu

ITycth A — cnydaitHoe coObITHE, CBA3aHHOE C HEKOTOPHIM ONbITOM. [IoBTO-
PHM OIIBIT 7 pa3 B OJHUX M TEX K€ yclIoBHsX. ITycTh mpu 3ToM coObITHE A MOBTO-
PUIIOCH M pas.

Onp. OTHOIIIEHHE YUCTIA M OMBITOB, B KOTOPBIX COOBITHE A TOSBHIOCH, K
o0IIIeMy YUCTy 7 TIPOU3BEEHHBIX OMBITOB HA3BIBACTCS OMHOCUMETbHOU YaACHO-
moit coovimus A.

O6o3nauenne: W(A)

=3

Takum oOpazom: w(A) =

Hanp.:



DKCIIEpUMEHTATOP Yucno 6pocanuit Yucno BeIaeHUI YacroTa
repba
brodhdon
(18 Bex., dp.) 4040 2048 0,507
Hupeon 12000 6014 0,5012
(mauano 20 Beka, aHr1.)
Hupcon 24000 12012 0,5005

Omnp. (craructuyeckoe ompeaenenne BepostHoctr) I[locTossHHAsS BeIU4H-

Ha, K KOTOpoil BcE Oosiee mpuOIMIKaeTCs 4acToTa COOBITUS A MPU JOCTATOYHO
OOJIBIIIOM MTOBTOPEHUH OIBITA, HA3BIBACTCS 8EPOAMHOCHIbIO COObIMUA A.
O6o3nauenne: P(A), p

Onp. (k1accuyeckoe onpesiesicHHe BEpOITHOCTH) Beposmmuocmuio coowl-

mua A Ha3pIBaeTCs OTHOLIEHWE yuciaa M 3JeMEeHTapHBIX MCXOAOB, OJaronpusT-
CTBYIOIIMX HACTYIUIEHUIO JAHHOTO COOBITHS, K YMCIy N BCEX 3JIEMEHTAPHBIX HC-

XO0O0B HUCIIbITAHHSA.

Takum o6pazom: P(A) = %

[Ipu 3TOM npeanonaraeTcsi, 4To JIEMEHTapHbIE UCXOAbl 00Pa3yIOT MOIHYIO
IPYIILY, HECOBMECTHBI M PABHOBO3MOKHBI.

(") Ecru cmamucmuueckas eposimHocmy onpeodensiemcs nymém ucnvlma-
HULL, MO KIACCUYECKAsl EPOAMHOCIb HAX00Umcs 06e3 Kakux-iubo onvimos. Ilo-
cleOHUe 3aMeHAIOMCSL T02UYECKUMU PACCYHCOEHUAMU.

N3 Kkimaccuueckoro OmNpenesieHuss BEPOSITHOCTH BBITEKAIOT CJIEIYIOUINE
CBOIUICH8A 8EPOAMHOCHIU

1. 0<PA) <1,1x.0<M <N

2. PU)=11xPU)=~=1

oo

P(V) =0, k. P(V) =52 =0
3aodaua. bpoiiieHa urpaibHas KOcTb. HaliTH BEpOSTHOCTH CIIEAYIOIINX CO-

OBITHH: A — «BBITIAJIO 3 O4YKa», B — «BbIMaa0 YETHOE YHCIIO OYKOBY

/OJZ}ZA.'NIG,M:]_:>P(A):%



o1 B: N:6,M:3=>P(A):§= %/

3adaua. bpocarotcst 2 MoHeThl. KakoBa BEpOSITHOCTb, UTO 00€ MOHETHI
yHaayT «repoom» KBepxy?

| [T, TP, P, PP Q!

3adaua. bpocarorcs 2 urpaibHbeix KyOuka. KakoBa BEepOsITHOCTb TOTO, YTO

CyMMa BBINABIIMX OYKOB paBHa 77

I N=66=36, M=6

-1 12 (3|4 |5 /|6
BIN
2-1 6 | 514 3|2 1
o

_6_1
P(A) = v s /
3adaua. W3 ypHbBI, B KOTOpOH HaxonasTcs 12 OenbiXx v 8 4EPHBIX IIApOB,
BBIHUMAIOT HayAauy 2 mapa. KakoBa BeposiTHOCTb TOTO, YTO 00a 1mapa y€pHbie?

| N=C%, =190, M=C2=28 => P(A)=§ /

2.2. 'eomempuueckoe onpeoenenue 6epoAmMHOCIU
Knaccuyeckass u cratucTrueckas BEPOSTHOCTH MPEAINOJIararoT KOHEYHOE
YUCJIO UCXOJIOB UCHbITaHUKA. OAHAKO YacTO BCTPEYAIOTCS TAaKUE UCHBITAHUS, IS

KOTOPBIX YHMCIIO BO3MOKHBIX MCXOJIOB O€CKOHEUHO. B momo0HbIX ciiydasx ¢popmy-
M .
na P(A) = ~ HETIPHMEHNMA 1 UCTIONB3YETCs HHOU MOMIXO.

[Tycts otpe3ok | cocraBnser yacth orpes3ka L. Ha orpeske L Haymauy mo-
cTaBiieHa To4yka. OYEBUIHO, YTO BEPOSATHOCTH IMOMAJaHUsA TOYKH HAa OTPe30K |

OoIIpCACIIACTCA paBCHCTBOM!

— 4
L]

Ecmm tutockas gurypa f cocrasmsier wacte mtockout ¢purypsr F, u Ha ¢u-

rypy F Haynady OpoiieHa Touka, TO BEPOSTHOCTh TOMNAJaHUs TOYKU B Qurypy f

S
ONPEAENAETCS PABEHCTBOM: P= S—f
F




AHaJIOTUYHO OonpeACIACTCA BCPOATHOCTL IIOIIaAaHWA TOYKHW B IMIPOCTpPAH-

CTBCHHOC TCJIO.

%4
p=-L
VE

Hcxons u3 3TOro, 1aauM Olpeie]ICHIHe TeOMETPHUECKON BEPOSTHOCTH.

Onp. I'eomempuueckoii eeposamnocmupio coObimua Ha3bIBACTCS OTHOIIIC-
HUE MepbI 0071aCTH, 0J1aronpUATCTBYIOIICH MOSBICHUIO COOBITHS, K Mepe BCel 00-
JaCTH.

3adaua. BuyTpb Kpyra paauyca R Haymauy Opormiena touka. Halitu Bepo-
ATHOCTh TOTO, YTO TOYKA OKAXKETCS BHYTPHU BIIMCAHHOIO B KpyT: a) KBajapara; 0)
MIPaBUIILHOTO TPEYTOHHUKA.

-2

| a) %; 0) %g ([ns keaopama - R = 7 07151 mpey2onbHuKa - R =

3adaua. Ha miIockocTH HaHECEHa CeTKa KBaJpaTOB CO CTOPOHOM 8 cMm.

a
=/

Haiiti BeposiTHOCTB, YTO OpPOIIEHHBIN Ha MJIOCKOCTh KPYT pagauyca lcm He mepe-

CEUYE€T HU OJIHOM CTOPOHBI KBA/IpaTa.
/

3adaua. JlBa nuia JOTOBOPUIIMCH BCTPETUTHCS MEXIY LIECTHIO U CEMBIO
yacaMM Beuepa, MpUIEM Kaxabli xKIET npyroro 20 MUHYT, TOTOM yxoauT. KakoBa

BEPOSTHOCTH BCTPEUH?

/ Ilycmb X — 8pemsa npuxo0da nepeozo auya, y — pems npuxooa 6mopo2o uyd.

Bempeua cocmoumecsi, ecu |x —y| < 20, m.e.

y <x+20
A 'ZOSX—Y SZO {YZX—ZO
y
_ 60:60-4040 _ 5
6060 9
(0] x>

10



3. OcHOBHBIE TEOPEMbI TEOPHH BEPOATHOCTH

3.1. Teopema cnoxcenusn 011 HECOBMECHIHBIX COOLIMULL

T1. BeposTHOCTh MOSIBIICHHSI OJHOTO M3 JIBYX HECOBMECTHBIX COOBITHH,

HCBA’KHO KaKOI'O, paBHAa CYMMC BGpOHTHOCTCﬁ 9THUX CO6BITHI?I, T.C.

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

JlokazaTenbCcTBO:
[Ipeanonoxum, 4To UcnbITaHUE JomyckaeT N UCXO0B (BCE OAMHAKOBO BO3MOXKHBI), U3
HUX K COOBITHIO A TIpuBOAAT M1 HCXOM0B, a K coObiTHIO B — M2 ncxonos. T.k. coobiTus A u B

HECOBMECTHBI, TO K COOBITHIO A + B OynyT npuBoauts M1 + M2 ucxonos. CienoBaTenbHo,

M;+M,

P(A +B) ="

= %+ % = P(A) + P(B), u.t.o.

Ca.l. Teopema cnpaseonuea 011 1100020 KOHEUHO20 HUCAA NONAPHO
Heco8MeCmMHbIX COObIMUI.

Ca.2. Ecau coovimus Ai, Ay, ..., An 00pasyiom noanyio epynny nonapHo

Hecoemecmublx cobvimui, mo Y,i—; P(4;) = 1.

Ci.3. Ecnu A u A - npomugononosxcrwie coboimus, mo| P(A) =1 — P(4)

3adaua. B samumke 12 Oenbix, 7 u€pHbix U 11 kpacHbix mapoB. Haynauy
BBIHUMAIOT OIMH 11ap. KakoBa BEpOSTHOCTh, UTO BBIHYTHIH 11ap — HE OebIi?

[ Iycmv A — «evinym uépnwiii wapy,

B — «sbinym xpacnvui wap»,

moeoa A + B — «8biHym uépubiil unu KpacHwlll wapy.

P(4) =L, P(B)=—=> PA+B)=—+== — =06/
30 30 30 30 30

3adaua. OT KOMIEKTUBA OpUrajbl, KOTOpas COCTOUT U3 6 MyX4uH U 4

YKEHIIMH, Ha MMPO(CO03HYI0 KOH(PEPEHIINIO BhIOMparoTcs 2 dyenoBeka. KakoBa Be-

POSITHOCTD, YTO CPEJIM BRHIOPAHHBIX XOTS OBbI OJTHA YKESHIIIUHA?

ci-cl 8
[ 1 cnoco6: Ilycmv A — «oona scenwunay: P(A) = _3%04 ==
c3 2
B — «oge ocenwyunvry: P(B) = o =+ = —,
c2, 15
8 2 10 2
PA+B)=—+ —= == =
mozda  P(4+B) 15 + 15 15 3

G _ 15

2 cnoco6:  Ilycmv A — «06a mysicuunvly : P(A) = T
10

Wl

)

11



moz0a P(A)=1—P(4) ==/

wIN

3adaua. bpocaror 3 urpanbHbix KyOuka. KakoBa BepOsSITHOCTH TOTO, YTO
CyMMa BBINABIINX OYKOB MEHbIIE 177

| Hyems A —« < 17», mozda A—« = 17».

N=A= 6° =216

T'x. ona 17 oukoe — 3 6o3mooicnocmu, a 014 18 oukoe — 1 6o3modicHocmy, mo

P(A) =

4 1 1 53
— = —. A snauum, P(4) = 1-—= — |
216 54 54 54

3.2. Teopema ymnosnceHus 011 HE3ABUCUMDBLX COOLIMUIL

Omnp. CoObiTie A Ha3bIBaeTCs Hezasucumvim om B, ecniu P(A) He 3aBucut

OT TOI'0, IIPOMU301IIIO coOrpITHE B min Her.

(1Y) Ecau cobimuu A u B nesasucumvi, mo nesasucumvi cobvimus A u B.

(1Y) Ecau 0sa cobvimus He3asucumvl, mo He3A6UCUMbBL U NPOMUBONOTIONC-
Hble UM COObIMUASL.

T2. BepoATHOCTHh COBMECTHOTO MOSIBJICHUS BYX HE3aBHCHUMBIX COOBITUI

paBHA NPOU3BEICHUIO UX BEPOSITHOCTEH, T.€.

P(A - B) =P(A) - P(B)

(1Y) Teopema cnpaseonruea 0st 106020 KOHEHHO20 YUCLA HE3ABUCUMBIX CO-

OvLIMULL.
3adaua. KakoBa BepOSITHOCTb TOrO, YTO MpHU 2-X, 3-X, ...., n OpOCAHUSIX

MOHETBI KaX/Iblil pa3 OyJeT BbiagaTh rep0?

| T.x. P(A) = % mo P(A1-47) =

N | =
N | =

P(A1-41°43) = ... =

Tl

1
Pl A = on /

3adaua. 3ajmaya o crpenkax. J[Ba cTpeika OZHOBPEMEHHO MPOU3BOMIST

BbICTpeN no mulieHu. [lepBbiii u3 HUX nopaxkaet ueiab B 80%, a BTopoid — B 70%
BEICTpENTOB. KakoBa BEpPOSATHOCTH TOPAYKEHUS 1ICITH?
| P(4) =08 P(A)=0,2

12



P(B)=0,7 P(B)=03
P(A-B) =02:0,3=0,06 => P(4+B) =1-0,06=0,94 /
3adaua. B uexe 2 ctaHka. BepoATHOCTb 3aHATOCTH KaXJA0r0 U3 HUX paBHA

0,7. KakoBa BEpOSATHOCTh TOTO, UTO OJIMH CTAHOK 3aHST, @ BTOPOU HET?

| Ilycmob A — «3amnam moavko 00uH CMaHoK»
A1 — «3anam 1-u cmanox»

A2 — «3anam 2-u cmanoxy,

mozda A = A1 A, + A, - A,. A cnedosamensno, P(4) = 0,7-0,3 + 0,3-0,7 = 0,42 |

3.3. Teopema cnosrcenusn 0ns co6MeCHHBIX COObIMUIL
T3. BeposTHOCTh NOSBIIEHUS XOTs Obl OJJTHOTO U3 JBYX COBMECTHBIX COOBI-
TUW paBHA CyMME BEPOSITHOCTEN ATUX COOBITHI 0€3 BEPOSATHOCTH UX COBMECTHOIO

HaCTYILICHUAA, T.C.

P(A +B)=P(A) + P(B)—P(A - B)

I[OKBBB.TCJ'IBCTBOZ
M M; A+B - Mi1+M;-K
K
P(AB) =S = My Zo . Z= p(A) +P(B) - P(A'B), wra.

O6o0menne: Aunanocuuno MoA*CHO 0OKA3AMb CNPABEOIUBOCb (POPMY b
0715 3-X COBMECMHBIX COOLIMULL
P(A + B +C) =P(4) + P(B) +P(C) — P(4°-B)- P(A-C) — P(B-:C) — P(A-B-C).
(1Y) Teopema cnoowcenus Onst Hecoemecmubix cOObIMULL — YACMHBLIL CLYYALl
OaHHOU meopembi.
JleiicTButensHo, ecniu A u B — HecoBmecTHbIe coObITHSA, TO P(A - B) =0
3adaua. KakoBa BepOSITHOCTBH TOTO, YTO IIPU OPOCAHMM UTPATBHOM KOCTH

BBINMAAET YUCIO OYKOB, KPAaTHOE 2-M WJIH 3-M.

3 2 1 4
/ P(A'B)=E+ P E=g=

/

wIinN

3aoaua. 3amada 0 2-X CTpEJIKaAX

[ Iyemw P(A) = 0,7 u P(B) = 0,8, mozoa P(A-B) = 0,7-0,8 = 0,56.
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A 3nauum, P(A+B) =0,7+0,8-0,56 =0,94 /

3.4. Teopema ymHoscenus 01 3a8UCUMBIX COObIMUIL
Onp. Ycnosnoi eepoamnocmoiro coovimusa A npu ycnosuu B Ha3biBaeT-
Csl BEPOSITHOCTh, BBIYHMCIICHHASI B MPEIOJIOKEHUH, YTO coObITHE B yke mpouso-
11J10.
Ooo3nauenue: Pg(A), P(A|B)
T4. BeposTHOCTH COBMECTHOTO MOSIBICHUS JIBYX 3aBUCUMBIX COOBITHH
paBHa MPOMU3BEACHUIO BEPOATHOCTU OJHOTO W3 HUX HAa YCJIOBHYIO BEPOSITHOCTH

APYroro, BEIYUCIICHHYIO B IIPCAIIOJIOKCHUH, YTO IICPBOC COOBITHE YKC HACTYIINIIO,

T.C.

P(A - B) = P(A) - Pa(B)

Jloka3zarenbCcTBO:

M; M>

K P(A) == P(B)="2

N

P(A'B)==

- K K
PaA)= 3o PaB)=i

. M K _K
P(A) Pa(B)=1L i-= ¢

: =M K _K
P(B) - Pe(A) =Tf im= |

Oo606menne: /s 3-x codbituii: P(A-B-C) = P(A):Pa(B) Pa.s(C)

(1Y) Teopema ymmnoorcenus 05t He3A8UCUMBIX CODLIMULL AGTISLEMCS YACTHBIM
cydaem OanHou meopemul, m.x. eciu A u B nezasucumot, mo P4(B) = P(B).

3adaua. KakoBa BepOSTHOCTb U3BJICYb U3 IAHHOW MapTUH JCTAJICH IeTallb
nepBOro copta, eciu 4% Bcell mpoayKiuu — Opak, a 75% He OpaKOBaHHBIX U3JIE-
nui — u3aenud 1 copra.

| A — «0emanw - ne 6pakosannasn» P(4) = 0,96

B — «oemanv — I copmay P4B) =075

PA-B)=096-0,75=0,72 |
14



3adaua. B smuke HaxoasTcs 12 nmeranieid, U3 KOTOPHIX 8 CTaHIAPTHBIX.
Pabounii 6epet 2 netanu. BeuncianTh BEpOSTHOCTH TOTO, YTO 00€ JeTaln OKaXyT-

Cia CTaHOAPTHBIMMU.

| A — «1-5 0emans cmandapmuasny Pi) = % = 2
B — «2-a 0emanv cmanoapmuas» P4B) = %
2. 7_ 1
PAB) = 3 11 33 !

3aodaua. bpocaercs urpanbHbI KyOuK. KakoBa BepOSITHOCTH TOTO, YTO
BBINAACT YETHOE M MEHBIIIEE 5 YHUCIIO OUYKOB?

/ /

o lw
wlN
wlr

3aodaua. Cryaent 3HaeT 20 u3 25 BonpocoB nporpammbsl. HailTu BeposT-

HOCTb TOI'O, UYTO CTYACHT 3HACT OTBCTLI HA 3 BOIIpOCa owniera.

20 19 18 57

25 24 23 115

3.5. @opmyna noanoiui eepoamunocmu

Ha mpakTuke 4acTo BO3HMKAIOT CUTYAaIlMH, KOTJa TPeOyeTcs OmpeaeinTh
BEPOSTHOCTh COOBITUSI, KOTOPOE MOKET MPOU3OUTHU C OJHUM M3 COBMECTHBIX CO-
ObITHH, 00pa3yIOMIMX MOJIHYIO rpynmy. HaxoxaeHne BeposSTHOCTH MOJA00HOTO CO-
ObITUS Ta€T CieayrolIas TeopemMa, KOTopas SIBJISICTCSl CIEACTBUEM TEOPEM CJIOMKE-
HUSI 1 YMHOKEHHUS BEPOSITHOCTEH.

T. BepostTHOCTh COOBITHS A, KOTOpO€ MOXKET HACTYNMHUTh TOJIKO TMpHU
YCJIOBUM TOSIBJICHUS] 0JHOTO W3 coObituit Hi, Hy, ..., H,, oOpa3zyronmx mnosiHyto
rpynmy MOmapHO HECOBMECTHBIX COOBITHIA, paBHA CyMMeE MPOW3BEACHHUI BEpPOSIT-
HOCTeH Kaxxaoro u3 coosituit Hi, Ho, ..., H, Ha cooTBeTCTBYIOIIYIO YCIOBHYIO BE-

POSITHOCTH COOBITUA A, T.€.

P(A) = Xi2; P(Hp)Py,(4)

JlokazarenbCcTBO:
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T.k. coOpITHE A MOKET HACTYNUTH TOJIBKO BMECTE ¢ OJHUM U3 coObiTuii Hi, T coObITHE
A moxHo 3anucatb Tak: A=Hi-A+Hz A+ ... + Hn- A. CnenoBarenbno, o T1 P(A)
= Y1 P (H; - A). Nanee, no T4 MoxHO 3amucats: P(A) = X7 P(H;)Py, (A), 49.T.1.

JlokazanHasi ¢opMmyra HaA3bIBACTCA GOpPMYJI0U HOIHOU 6EPOAMHOCHIU, 2
coObItus Hi — cunomezamu.

3aoaua. HYCTB HMCIOTCA TpU OJHWMHAKOBBLIC YPHBI C TAKUM COCTABOM IIIa-
pOB:

1) 2 6enbix U 1 4E€pHBIIL;

2) OelbIX U 2 YEPHBIX;

3) 1 Genblii 1 3 YEPHBIX.

KakoBa BCPOATHOCTH TOI'O, 4TO WU3BJICUEHHBIN U3 IIPOU3BOJILHO B3STOM Yp-

HBI 11ap - OeNbIit?

[ Ilycmv A — «uzeneuén 6enwiii wapy,
Hi — «useneuén wap u3z i-otl ypHoly, mozoa

P(Hi) = » Py, (4) = g, Py, (A) = % u Py, (4) = %. A 3Hauum,

Wik Wk

1 3 1 1 91
+-. 2 4. 2= ==/
3 5

P) = 3 4 77 180

wIlN

3adaua. Vmerotcs 4 naptuu jgamn 1o 10, 20, 30 u 40 mTyk B kaxaoi. Be-
POSITHOCTH TOTO, YTO JIaMITbI MPOPAOOTAIOT 3aJaHHOE BPEMSs, PaBHBI JJIsI KaKIOU
naptun cootBercTBeHHo 0,6, 0,7, 0,8 u 0,9. KakoBa BepoATHOCTb TOTO, YTO BbI-
OpannHas Haygauy jgammna u3 100 qaHHBIX Jlamn TpopaboTaeT 3alaHHOE BpeMsi?

IPA)=01-06+02-07+03-08+ 04-09~08]/

3adaua. 15 sx3amMeHAIMOHHBIX OUJIETOB COJEpKaT MO 2 BOMPOCA KaXIbIH,
MprUUY€M BOMPOCHI HE MOBTOPSOTCA. CTyaeHT 3HaeT 25 BompocoB. OnpenenuTb
BEPOSITHOCTh TOTO, UTO IK3aMEH OYJET CAaH, €CJIU JJIsl 3TOr0 JI0CTaTOYHO OTBETUTH
Ha o0a Bompoca cBOero omiiera wiv Ha 1 Bompoc OmieTa M Ha OJIMH JOTIOJHUTEIIb-

HBII BOIIPOC.

/ Ilycth A — «cTymeHT chan sk3amen», Hi — «3Han 2 Bompocay», H2 — «1-b1it Bompoc
3HaJ, 2-0M - He 3Ham», H3 - «1-b1if Bonpoc He 3Hau, 2-0M - 3HaI»

P(A)= P(Hy) - Py, (A) + P(H) - Py, (A) +P(Hs) - Py, (A)

25 24
30 29'

P(Hy) = Py, (A) =1
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25 5 24
P(Hz) =5+, Py, (A) =

5 25 24 190
P(Hl) = 5 ' 5, PH3 (A) = E P(A) = ﬁ /

3.6. Teopema cunomes (popmyna baiteca)

[Ipu BbIBOIE POPMYIIBI TTOJIHOM BEPOSITHOCTU MPEIIOJIAraeTcs, 4YTO COObI-
THE A, BEPOSATHOCTb KOTOPOTO CIEIYET ONPEACIUTh, MOXKET MPOU30UTU C OJHUM
u3 coowrtii Hi, Ha, ...,Hn, 00pa3yromux mojgxyto rpymiy, Ipyu 3TOM BEPOSTHOCTH
yKa3aHHBIX COOBITUH (TUIOTE3) U3BECTHHI 3apaHee. [Ipenmnonoxum, 4To mpousBe-
JEH OMBIT U COOBITHE A HACTYNWJIO. Y CTaHOBHM, KaK M3MEHSIOTCS TOCJIE€ 3TOTO
BEPOSITHOCTU TUIIOTE3, T.€. HAUJEM YCIOBHBIE BEPOSITHOCTU P4(Hi) 1Sl KaXKJI0U TU-
MOTE3bI.

P(H)Py,(4)
P(A)

T.x. P(A - Hi) =P(A) - Pa(Hi) = P(Hi) -Pri(A), To Pa(Hi) =

[Toacrasmnsist BMecto P(A) ¢popMyity moJIHON BEPOSITHOCTH, TIOJIYyYUM hop-

myay baiieca:

P(H;) Py, (A)

i P(H)Py,(4)

PA(Hi) =

T (rumote3) IlycTb coObITHE A MOXKET HACTYIUTH JIUIIb MPU YCIOBHUH TTO-
SBJICHUSI OJIHOTO W3 coOwITmii (rumote3) Hi, Hy, ..., H,, oOpa3yromux mnoyHyo
rpynny coObituii. Eciu coObiTHE A yKe MPOU30ILI0, TO BEPOSTHOCTH TMIIOTE3 MO-
ryT OBITH TIepeolieHeHbI 0 dhopmyiie baiieca.

3adaua. Yucno Tpy30BbIX aBTOMAILWH, MPOE3XKAMIIMX MO MIOCCEe, HAa KO-
TOPOM CTOUT OEH30KOJIOHKA, OTHOCHUTCS Kak 3 K 2. BeposTHOCTh TOTO, 4TO OyIeT
3ampaBiIsAThCS JIETKOBas MalinHa, paBHa 0,2. J{ns rpy30BOi MalllUHBI 3Ta BEPOSIT-
HoCTh paBHa 0,1. K 6eH30K0I0HKE 7151 3alpaBKU Mobexaia MammHa. Haiitu Be-
POSITHOCTB TOT'O, YTO OHA IPY30Basl.

| Iyemb A — «mawuna 3anpasunacey,
Hi — «noovexana epyzosasn mawiunay,

H> — «noovexana neekosas MAUUHAY,
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Toeda P(H)=2,P(Hy) = 2, Py,(A) = 0,1 u Py,(4) = 0.2,

_ P(Hl)'PHl(A) —
A 3Hauum, PA(Hl) - P(H1)"Py,(A) + P(H3) Py, (A) o

N w
~

3adaua. JIBa aBTOMAaTa MPOU3BOAAT OJMHAKOBBIC JAETAIH, KOTOPBIE MOCTY-
MarT Ha 00mmMil KoHBeWep. [Ipon3BOIUTENIHHOCTh EPBOTO aBTOMATa BJBOE 0OOJIb-
e MpoM3BOAUTENBLHOCTH BTOporo. IlepBeiii mpousBoauT, B cpeaneM, 60% nera-
Jel OTJIMYHOrO KadecTBa, a BTopor — 84%. Haynady B3sTast ¢ KOHBeepa AeTallb
OKa3ajach OTJIMYHOTO KadecTBa. KakoBa BEpOSTHOCTH TOTrO, YTO 3Ta JIETaJb IPO-

HN3BCICHA IICPBBIM aBTOMaTOM?
| Ilycmv A — «0emanb omauuno2o Kauvecmsay,
H1— «oemanv npoussedena 1-vim asmomamomy

H> — «0emanv npouszeedena 2-vim asmomamomy
2 1
P(H1) =z, P(Hy) = 3, Py,(A) = 0,6 u Py,(4) = 0,84 =>

pa(Hy) = ——— PP @) _ =

P(Hy)Py, (A) + P(Hy) Py, (A) =

/

3adaua. JIBe u3 4-X He3aBUCHMO PaOOTAIOIIMX JaMI MPUOOpa OTKa3aIIH.
HaiiTi BeposTHOCTH TOTO, UTO OTKa3ajlu 1-1 U 2-51 JIaMIIbl, €CJIM BEPOSITHOCTH OT-

Ka3a Uil KaKIOW JIaMIbl COOTBETCTBEHHO paBHsbl 0,1, 0,2, 0,3 u 0,4.

| A — «0se uz 4-x 1amn omkazanuy
H1 — «omkazanu 1 u 2 namnory, Ho — «omkaszanu 1 u 3 namnory, Hz — «omkazanu 1 u 4
AAMNBLY,
Hy — «omxazanu 2 u 3 namnwvly, Hs — «omxazanu 2 u 4 namnviy, He — «omxazanu 3 u 4
AAMNBLY.
P(Hy) =0,1-0,2-0,7-0,6 = 0,0084...
Py,(A)=1 Vi PyH1) =004 /

4. He3aBHCHUMBIE IMOBTOPHBIC UCIIBITAHUA.

Cxema bepnyaan. @opmyaa bepryJin

4.1. @®opmyna bepuynnu
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[Ipu pemieHun BEpOATHOCTHBIX 3aJa4 YaCTO MPHUXOAUTCS CTAIKUBATHCS C
CUTyallusIMH, B KOTOPBIX OJIHO M TO K€ UCIBITaHUE (OIbIT) MOBTOPSETCS MHOTO-
KpaTHO.

Omnp. VcnbiTaHus HA3bIBAIOTCS HE3AGUCUMBIMU OMHOCUMEILHO COObIMUA
A, ecnii BepOSITHOCTD MOSIBJICHUSI COOBITUSL A B KaXJOM W3 HUX HE 3aBUCUT OT HC-
XOJIOB IPYTUX UCIBITAHUM.

[TycTh NpOU3BOAUTCS 1 HE3aBUCHUMBIX UCIBITAHUN, B KAXJOM U3 KOTOPBIX
BEPOSITHOCTh TOTO, YTO MPOU3OUIET cOObITHE A, paBHA p, a CJIEI0BATEILHO, BEPO-
ATHOCTH TOTO, YTO OHO HE Mpou30iAET, paBHa =1 - p. TpeOGyercs HaiiTU BEpOSIT-
HOCTb TOT'O, YTO MPHU /1 TOCJIEIOBATEIBHBIX UCIBITAHUSAX COOBITHE A MPOU3OUIET
poBHO m pa3. IckoMyto BEpOSTHOCTh 0003HAYMM P,(m).

[Tycth Aj— mosiBJIcHHE COOBITHS A B i-OM OIIBITE,
A; - He mosBIICHUE COOBITHS A B I-OM OIIBITE.

1) JInst oHOTO UCIIBITAHUS BO3MOJKHBI ClieayIonue 2 ucxona: A u A.

B@pOHTHOCTI/I OTHX MCXOJ0B BHIITUIIICM B BHJIC Ta6J'II/IHI:I:

|

CoObITHE A

BeposTHOCTB p q

Ouepnzno, p1(1) =p, p1(0) =q
pi(1) +p1(0) =p+q=1.

2) Jlist 2-X MCIIBITaHKMI BO3MOKHEI 22 = 4 ucxona: Aj - Ay, Al-rz, A_l Ay, A_l . A_2

CoObITHE

A1 A

A A,

A; A,

A; - A,

BepostHocTh

PZ

P-q

q-p

q2

OuesuHO, p2(2) = p?
p2(1) = 2p-q




p2(0) = ¢
p2(2) + p2(1) + p2(0) = (p+ g)* =1

3) Jlns 3-X UCIbITaHUH — 8 HCXO/I0B

CoOBITHE [A1 Az As A1 A2 As |A1ArAs |A1-ArAs |A;-ArAs |Ar-ArAs | A1 ArAs |A;-ArAs

Beposr- 3 2 2 2 2 2 2 3
p pP=q pP=q pP=q Pq Pq Pq q

HOCTBb

OuesugHo, p3(3) = p?

ps(2) = 3p*q
ps(1) = 3pg?
ps(0) = @®

p3(3) + ps(2) + ps(1) + ps(0) = (p+)*=1

AHanu3upys 3TH CilIy4yau, MOXHO cJeJaThb OOIIMI BBIBOJ: BEPOSATHOCTH P, (M)
nponopuroHansHa npousBenenuto pP™ - "™, mpuuém KodPPHUIMEHT TPOMOPLIHO-
HaJbHOCTH paBeH CJ'.

T.o.,

pu(m) = CI- p™ - g"™| - popmyna bepuynnm

3adaua. Monety Opocaror 8 pa3. KakoBa BeposATHOCTh, UTO 4 pa3a BbINa-

JeT «repo»?

/n=8, m=4,p:q:§

p=cirt 0t =5 () () = <5

3adaua. B ypue 20 mapoB: 15 6enbix u S5 u€pHbIXx. Beinynu moapsia 5 ma-
POB, IIPUYEM KaXXIbIM BBIHYTHIM IIap BO3BPALIACTCS B YPHY U II€pE] U3BICUYCHUEM
CJIEAYIOILIETO MIAphl B YPHE TIIATENIBHO NepemMemnBaroTcsa. Haiitu BeposTHOCTH ToO-

IO, YTO U3 MSITU BHIHYTHIX MIApOB OyneT 2 OelnbIX.

15 3 1
/In=5 m=2, p:5= Z’q:Z

(1)3_ 45
4 T 512

N

|

@) =Cp? - ¢* = (3)
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(1Y) Beposimnocmv moeo, umo 6 n UCNbIMAHUAX COObIMUE HACMYNUM.: a) MeHee m
pas; 6) bonee m paz;, 8) He boiee m pas, 2) He MeHee M pa3, - HAXOOUMCS COOM-
semcmeenno no gopmynam: p,(0) + ... + p,(m-1);
pn(m+1) + ...+ pu(n);
pn(0) + ... + pu(m);
Pu(m) + ... + pu(n).
3adaua. BeposTHOCTh M3rOTOBJICHUS HAa CTaHKE-aBTOMATe HECTaHIAPTHOU
netanu paBHa 0,02. Omnpeaenutb BEPOATHOCTh TOTO, UTO CPEId HayJady B3STHIX

HIECTH JAeTajcii OKaxyTcs 0ojee 4-X CTaHIapTHBIX.
/ n=6, p=0,02, q=0,98
pe(0<Sm < 1) =ps(0) + ps(1) = C2 p°q® + Cip'q® =~ 0,9943/

4.2. Hausepoammueiiuiee 4ucio Hacmynjienus coovimus ¢ cxeme bepuyniu

[Iycts mpou3BOAMTCA 7 HE3aBUCUMBIX HcObITaHWW. [Ipn KakaoM Takom
HCIIBITAHUM COOBITHE A MOXKET MPOU30MTH WIIM HE MPOU30UTH. V3BecTHA BEpoOsT-
HOCTB MosiBIIeHUS cOOBITHS A. Kakoe uncno nmosBiaeHus coositusd A u3 uucen 0, 1,
..., h HauboJiee BEPOATHO, T.€. HAJI0O HAUTH TAKOE YUCJIO M, JJII KOTOPOTO BEPOSIT-
HOCTh P,(m) Oyner nanbosbiiein?

3adaua. Moueta 6pocaetcsi 10 pa3 B HEU3MEHHBIX YCI0BUSX. McnbITanus
HE3aBUCHMBI. BBIICHUM, Kakasi W3 BEpPOSTHOCTEH p,(m) BBIMAACHUA Tepoa
HauOOIbIIIAS.

CocrtaBuM Ta0IuILy.

m 0 1 2 3 4 5 6 7 8 9 10

Cid 1 10 45 | 120 | 210 | 252 | 210 | 120 | 45 10 1

1 10 45 | 120 | 210 | 252 | 210 | 120 | 45 10 1

P1o(m
to(m) 1024|1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024

252
HawuOoubiast BeposTHOCTB p1o(5) = Toza"

Ou4eBHIHO, €CIIU 1 — HEYETHOE YHCIIO, TO OyeT 2 paBHbIE HAUOOJBIIINE BeE-

POSATHOCTH.
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[TpakTHYECKH BBIUUCIATh KaXIbIH pa3 pu(m) W BHIOMpPATh M3 HUX
HauOoJbIee — Je7a0 rpomMosakoe. [103ToMy CyIecTByeT KOCBEHHBIH METON BBbI-
YUCIIEHHUsI Han0OJIee BEPOSITHOTO YHCIIa HACTYIUICHHUS COOBITHIA.

ITycTh W3 BCeX 3HAYCHU m W - HanboJiee BEPOSTHOE YHCIIO HACTYILJICHHUS
coobiTHs A, T.¢. pn(t — 1) < py (1) = pn(u + 1).

PaccmotpuM 1-0e HEpaBEHCTBO:

ChpH T TR < ChptgnH

n! u—1,n—p+1 n! UAn—U
D P4 = i P4
1
i dsS,p
qusp(-p+1)
P+qu=<pn+p => pu<pn+p

HpOBCI{H AHAJIOTUYHBIC BBIKJIAAKHW JJIA 2-T0 HCpPaBCHCTBA, ITOJIyUYUM

u=pn—gq

Takum 00pa3om, YUCIIO U TOHKHO YAOBJIETBOPSATH TBOMHOMY HEPABEHCTBY:

np-gq=u =np+p

OueBHUIHO, YTO OTPE30K [np — g;np + p], B KOTOPOM JIECKUT [, UMEET
mHy 1. [TosTOoMy, eciii ero KOHIIBI HE SBJISETCS IIEJBIMU YHCIAMU, TO MEXIY
HUMHU JISKHUT €IMHCTBEHHOE 11€JI0€ YMCII0, U [ OTIPEIEICHO OJIHO3HA4HO. B ciyuae,
eciu 00a KOHIIA — TeNIbIe YMCTIa, UMEIOTCS 2 HAauBEPOSITHEHIIINX 3HAYCHUS © 1P — (
u np +p.

3adaua. Jlons w3aenuii BBICIIETO COPTA HA JAHHOM MPEANPUSTANA COCTaB-
nsiet 31%. UeMy paBHO HaWBEPOSITHENIIEE YUCIIO U3JIETUNA BBICIIErO COpTa B CIY-
yae otOopa napTuu u3 75 uznenui?

/p=0,31, q=0,69,n=75

0,31-75-069<u<031-75+031

22,56 < u < 23,56 u=231/
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3adaua. bblno MocaxeHo 28 ceMsH SYMEHs ¢ OJHOM M TOW e BEpPOSITHO-
18 .
CTBIO BCXOKECTH —— [l KakKJI0TO. Haiiti Hanbosee BEpOATHOE YHCIIO MPOPOCIINX

CCMsH.

[ 17ul8 |

3adaua. [IBa cTpeiika CTPESIIOT MO MUILIEHU. BeposiTHOCTh mpomaxa npu
OJIHOM BbICTpene aisa 1-ro ctpenka pasHa 0,2, a 2-ro — 0,4.Haiitu HanBeposTHEH-
Iee YUCJIo 3aJI0B, IPU KOTOPHIX HE OyAE€T HU OJHOTO MONaJaHus B MUIIEHb, €CIIN
CTPEJIKU MTPOU3BEAYT 25 3aJI0B.

In=25 p=0204=008 q=0,92

0,08-25-092<u<008-25+0,08

1,08< u <208 => u=2/

5. JlokanbHas M HHTerpajabHas Teopembl Jlansaca. ®@opmy.a Ilyaccona
5.1. Teopemut Jlannaca
[Toacuér BeposiTHOCTH p,(m) 110 Gopmyiie bepHynu npu OOJIBIIMX 3HAYE-
HUSX 71 CBSI3aH C TPOMO3JKUMH BBIYUCIICHUSMHU. DTO MOOYIUIIO HailTH Oosiee Tpo-
CTBIC 10 BUJY, XOTS U NpHUOIMKEHHBIE opMyIbl. BriepBrie Takyto GopmMyity mo-
ayunst MyaBp miist p = 0,5. Jlannac qokazan oty dhopMmyity st 60Jiee MUPOKOTo
KJacca p.

T1 (nokanpHas) Ilyctb Npou3BOAUTCS 7 HE3aBUCHUMBIX HUCIBITAHUN, B

Ka)KIOM U3 KOTOPBIX BEPOSTHOCTH MOsiBiIeHUsT coObITHS A paBHa p (0< p < 1), To-

raia BEPOATHOCTb TOI'O, 4TO coopITHE A HACTYIIMT POBHO m pa3, BBIYUCIICTCS 110

bopmyie:

%2

1 - m—-np

1 - —
px), rre  @(x) = V=S X T g

npq

P,(m)=

Jlnst yHkimu @ (X) COCTaBIEHBI CIIEIHAIbHBIE TAOIUIBI €€ 3HAUEHUH TIPH
II0JIOKUTEIIbHBIX 3HAYCHUAX X. JIJIs1 OTpULATENIbHBIX 3HAYEHUH X ITOJIb3YIOTCS 3TOU

e Tadmurei, T.K. QyHKIus @ (X)- uétHas, T.e. @(—x) = @(X).
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3adaua. JlBa cnopTCMEHa UTPalOT B HACTOJBHBIN TeHHHUC. BeposaTHOCTH
5
BBIMTPBIIIIA TIEPBOTO CIIOPTCMEHA PaBHA . KakoBa BeposITHOCTb TOTO, UTO OH BbI-
UTrpaeT JABE MApPTUU U3 MATU?

4

1q:9

O | vl

| n=5m=2p=

2 3
Ilo popmyne Bepnynnu: ps(2) = ;—'3' . (g) . (g) ~0,271
0

. _1
Lo noxanvnoit meopeme Jlannaca: \Jnpq = 5

5
, 25

x=—=-07  ¢(=0,7) = ¢(0,7) =0,3123 Ps(2) ~0,9-0,3123 = 0,281 |

9

(1Y) Tounocmo gpopmyner nosviuaemes ¢ ysenuieHuem n.
3adaua. WrpanbHyto kocTh Opocatotr 80 pa3. OmnpenenuTs BEpOSATHOCTh

TOTO, uTO 1Udpa 3 nosiutcs 20 pas.

/n=80, m=20, p :%, ng

n = BOlE:Q:E X:m_np: 20—80g:2
q 6 6 6 3’ Vnpq 10

Ilo mabnuye naxooum ¢(2) = 0,054. Credosamenvho, pgo(20) = 1—10 - 0,054

3

3:0,054

= 0,0162/
10

3adaua. MeaukaMu yCTaHOBIIEHO, YTO 94% nuu, KOTOPBIM CHEJIaHbl MpPHU-
BUBKH IPOTHUB TyOepKyi€3a, OTIn4aroTcss UMMyHUTeTOM. KakoBa BepoSATHOCTH TO-
ro, yto u3 100 TeIC. rpa)kaaH, MoIy4YMBIIMX NpUBUBKHY, 5800 HE 3aIMIIEHBI OT 3a-
OosneBaHMit?

/ n=100000, m=5800, p =0,06, q=0,94

Jnpq ~75, X=——r~- 27

©(-2,7)= @(2,7) = 0,0104. Credosamenvro, p1ooo0o(5800) =~ 0,00014 /

T, _(uHTerpajnbHasl) BeposSsTHOCTH TOro, 4TO B 77 HE3aBUCHMBIX HCIIBITA-

HUH, B KOKJIOM U3 KOTOPHIX BEPOATHOCTH MOSIBJIECHUSI COOBITUSI A paBHA p, COOBI-

THE HACTYIHUT HE MEHEee M pa3 U He 0oJiee my pa3, BBIUUCIACTCS 10 hopmyJie:

2

x &
Pa(m<m < my)x O(xy) —O(xy), rie P(x) = \/% fo e zdt,

X1 = my—np q X = my—np
1—-—F— 2 - T —
vnpq vnpq
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Tabmuna ¢yakoumn DO(X) AI9  TOJOKHUTENBHBIX  3HA4eHHH X < 5
NPUBOAWTCA B IpUJIoKeHUsx. Jnga x > 5 nmonarator ®@(x) = 0,5. Jlnsg orpwura-
TEJIbHBIX 3HAYCHUM X MCIOJIB3YIOT 3TY ke TaOJuIly, YIYUThIBas, UTO 3Ta (PYHKIHUS
Heu€THas, T.. D(-x) = - O(x).

3adaua. KakoBa BeposSITHOCTB TOro, uyTo mpu 200 OpocaHHsIX MOHETHI YHUC-

JI0 TIOSIBJICHUH Tep0a yIOBIETBOPSIET HepaBeHCTBY 95< m < 105.
/ n=200, my =95 m;=105 p=qgq=0,5

_ 95-100 _ 105-100
M= 0,7070, X2 == ® 0,7070

P200(95< m < 105)= D(x;) — D(x1)= 2 D(x3).
Ilo mabnuye naxooum @(0,71) = 0,2611. CnedosamenvHo, p200(95S m < 105)~0,5222 /

5.2. Bepoamnocmos peoKkux coovtmuii

Onp. CoObiTHE HA3BIBAETCA PEOKUM, €CIIU €r0 BEPOSITHOCTh B OT/ICJIBHOM
UCIIBITAaHUM OJIM3KA K HYJIIO.

st Takux coObituiit opmyna Jlarmaca na€t pe3ynbTaThl, HEIOCTATOYHO
OJIM3KHE K UX UCTUHHBIM 3HaUCHMSIM. B Takux ciiydasx mpUMEHSIOT Ipyryio dhop-
myiy — popmyiy Ilyaccona.

T3 Ecnu BeposSTHOCTH p HACTYIUICHHS COOBITHS A B Ka)XJIOM HCIIBITAHUU
0JIM3Ka K HYJIO, TO BEPOSITHOCTh TOTO, YTO B # HE3aBUCUMBIX HCIBITAHUSIX COOBI-

THE A HACTYNUT m pa3, NPUOMKEHHO BEIYUCIIACTCS 110 (GOpMYyJIe:

m, -

Dn(m) = rae A=np

A
m! '

3aodaua. Cpenu 1000 genoBek npumepHo 8 yepmiei. KakoBa BEpOSITHOCTh
TOTO, YTO CPEIU COTHU HAyTaJ BHIOPAHHBIX YEJIOBEK HE OKAXXETCS] HM OJTHOTO JICB-
mu?

/n=100, m=0, p=0008 q=0,992

0,8%-¢708
o!

2=08  Pio(0) = =e08 x0,4493 /
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3adaua. HexoTopoe 3JIEKTPOHHOE YCTPOWCTBO BBIXOJUT U3 CTPOSi, €CIU
OTKaXXET omnpenenéHHas MUKpocxema. BeposTHOCTh €€ oTkaza B TeueHue | yaca
pabotsl ycrporictBa paBHa 0,004. KakoBa BeposiTHOCTH TOro, uTo 3a 1000 yacoB

paboThI ycTpoicTBa MPUIETCS S pa3 MEHITh MUKPOCXEMY ?

/n=1000, m=5, p=0004 q=00996

45.e4

A=4 Pi0(0) = ”

~0,1563 /
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3amaHus 11 CAMOCTOSATEILHOTO PelIeHU s

1. Cpenu 50-u neraneit 5 HecTaHAApTHBIX. HallTh BEPOSITHOCTH TOTO, YTO
Hay/lauy BBIHYTas J€Tallb OKKETCA CTaHIapTHOU? (HecTaHAapTHOM?)

2. I3 ypHBI, B KOTOpOH HaxoasaTcs 3 Oenbix, 4 4€pHBIX MU 5 KpacHBIX Ia-
poB, HayAa4dy BeIHMMAIOT | map. KakoBa BEpOATHOCTH TOTO, YTO OH OKAXKETCS: a)
0enbiM; 0) YEPHBIM; B) KENTHIM; T) KPAaCHBIM?

3. Hudpswr 0,1,...,9 Hanucansl Ha KapTOUKaX, KOTOPHIC THIATEIHHO TEpe-
Mmemtanbl? [Ipon3BoIbHBIM 00pa30M BBIHUMAIOT MOJAPSA 3 KapTOUYKH U KIAAyT B
psaa. KakoBa BepOATHOCTH TOrO, 4TO YMCIO, cocTosuiee U3 3-x 1mudp, KOTOpbIe
HaITMCaHbl Ha KapTOuKax, Oobiie 9877

4. Ky0, Bce rpanu kotoporo okparieHbl, pacmuwiniad Ha 1000 kyOukoB
Haynauy u3Bnekaror 1 kyOuk. Onpeaenuts BEpOATHOCTh TOTO, YTO 3TOT KYOUK: a)
C OJIHOM OKpalleHHOM TpaHbio; 0) C 2-Ms OKpalleHHbIMU TpPaHsIMU; B) ¢ 3-ms
OKpAILICHHBIMU I'PaHIMU?

5. Bbpocatorcs 2 urpansHbie kocTd. KakoBa BEpOSITHOCTh TOTO, UTO CyMMa
OYKOB, BHITIABIIIMX Ha 2-X KOCTAX, paBHa 87 (MeHbIe13?)

6. B ypae 100 mapos, momeueHHsix HOMepamu 1, 2, ..., 100. 13 ypHbI
Haynayy BeIHMMalOT | map. KakoBa BeposSITHOCTh TOr0, YTO HOMEP BBIHYTOTO IIapa
coiepKut nudpy 5?

7. B notepee u3 50 OuneToB 8 BRIUTPHIIIHBIX. KakoBa BEpOSITHOCTH TOTO,
YTO CPEIH MSTH Haylayy BbIOpAaHHBIX OUJIETOB J1Ba OYyAYT BBIUTPHIIIHBIMU?

8. 9 KHMT paccTaBisilOTCSA Ha moske. KakoBa BEpOSITHOCTh TOTO, YTO YKa-
3aHHbIC 3 KHUTH OYAYT CTOSITh psiioM?

9. U3 OYKB COCTaBIIEHO CJIOBO «KHHUTa». JTO CJIOBO pacChllald U MPOU3-
BOJILHO coOpanu 3aHO0BO. KakoBa BEpOSITHOCTh TOTO, YTO CHOBA MOJYYHUTCS CJIOBO
«KHHTa»?

10. B rpynmne 30 yyamuxcs. Y3 aux 12 ronomei. M3BectHo, 4TO K JOCKE

JIOJKHBI OBITh BBI3BAaHBI 2-€ yyaiuxcsi. KakoBa BEpOSTHOCTD, UTO 3TO AEBYILIKHU?
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11. IInockocth paszrpadieHa MnapamiedbHBIMU TPSIMBIMH, OTCTOSLIUMU
JpyT OT Apyra Ha pacctosiHuu 6 cM. Haymauy Oporien kpyr paauyca 1 cm. Haiitu
BEPOSATHOCTH TOTO, YTO KPYT HE MEPECEUET HU OJJHOM U3 MPAMBIX.

12. Ha nyiockocT HaYepUEHBI IB€ KOHIIEHTPUUECKHE OKPYKHOCTH, pajy-
Chl KOTOpBIX paBHbl 5 u 10 cM cooTBeTcTBEHHO. HaliTh BEpOATHOCTH TOTO, YTO
TOUYKa, OpOIlIEHHAs] HayJjauy B OOJIBIION KpYT, MOMaAET TakKe B KOJbIO, 00pa30-
BaHHOE OKPYKHOCTSIMU?

13. BeicTpo Bpamaromuics JUCK pa3aeiaéH Ha YETHOE YUCIIO PaBHBIX CEK-
TOpPOB, MONEPEMEHHO OKpAIlIeHHbIX B Oenblii U u€pHblil 1BeT. [lo nucky npousse-
NEH BbIcTpen. HallTu BEpOSTHOCTB TOTO, YTO MYJIsl MOMAAET B OJAMH U3 OEJIbIX CEK-
TOpPOB?

14. B makete umerotcs 17 keTOHOB, MPOHYMEPOBAaHHBIX unciaamu 11 — 27.
KakoBa BEpOSITHOCTh TOTO, YTOOBI U3BJICUb KETOH C HOMEPOM, KpaTHbIM 4 uiu 77

15. Cpenu o1MHAKOBBIX MO BHelTHeMY Buay 11 u3nenuii Haxonarcs 3 Opa-
KOBaHHbBIX. [[pOW3BOJMIBHO BBIHUMAIOT 3 u3nenus. HailTu BEpOATHOCTH TOTO, YTO
CpeIu HUX XOTs ObI OJJHO OpaKOBaHHOE.

16. bpocaroT aBa urpanbHbix Kyouka. KakoBa BeposiTHOCTH TOTO, 4TO Ha 1-
OM KyOHMKE BBIMAAET YETHOE YMCIIO OUYKOB, @ HA BTOPOM — YHCIIO, MEHbIIIee 5?7

17. BeposiTHOCTH MOJIOMKH TIEPBOTO CTaHKAa B T€YeHUE CMEHbI paBHa 0,2, a
Broporo — 0,13. YeMy paBHa BEpOSITHOCTb TOTO, UTO XOTSI ObI OJJUH CTaHOK I0JIO-
Maetcs?

18. 13 30-u yqamuxcsi CHOPTUBHOM MIKOJIBI 12 4enoBeK 3aHUMArOTCs Oac-
ketOosioM, 15 — Boneitbonom, 5 — 6ackeT00JI0M U BOJIEHO0IOM, a OCTAJIbHBIE JIPY-
TUMU BuJaMu cropta. KakoBa BEpOATHOCTh TOTO, YTO Hayaady BBIOpaHHBIN
CIIOPTCMEH 3aHUMAETCS TOJBKO BOJIE00I0M Mitn 6ackeT0osioM?

19. 13 100 norepeitHbIX OMIETOB €CTh 5 BHIMTPHINIHBIX. HailTu Beposr-
HOCTh TOTO, YTO 2 HayJlauy BEIOpaHHbBIE OWJIeTa OKAXKYTCsI BRIMTPBIITHBIMHU.

20. B HEKOTOpOI MECTHOCTH YHCJIO MACMYpPHBIX THEW B HEJETI0 paBHO 3.

KakoBa BepOSITHOCTb TOTO, UTO TPH JHA MOAPSA Oy/IE€T CBETUTH COJHIIE?
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21. VmeroTcst 2 oAMHAKOBBIE YPHBI: 1-ast cOepKUT 2 4€pHBIX U 3 Oembix
mrapa, 2-ast — 2 u€pneix u 1 Genprit map. CHauanza Nmpou3BOJILHO BHIHUMAIOT YPHY, a
3aTeM Hayraj u3 He€ u3BiekaroT 1 map. KakoBa BeposiTHOCTh, YTO OyJeT BhIOpaH
Oenblii map?

22. B ypHe Haxoaarcs 3 miapa, IBET, KOTOPHIX MOXET OBITh O€NbIM HIH
yépHbiM. KakoBa BEepOSTHOCTH, YTO BBIHYTHIN 1Iap — OebIi?

23. JIse nepdopaTopiiniibl HAOMBAIOT HA OJIMHAKOBBIX U HCIPABHBIX MEp-
doparopax nepdokaptel. OqHa oOpabaTsiBaeT, B cpeaHem, 60% kapTt u3 npesio-
keHHo# maptuu, Bropas 40%. BeposTHOCTh TOro, 4to 1-ast HOMYCTUT OLIUOKY,
paBHa 0,03, 2-as — 0,05. B3stas Ha KOHTpOJIb TiepdokapTa OKa3aaach ¢ OMIMUOKOM.
KakoBa BeposSITHOCTb TOTO, 4UTO OIIKOIACH 2-as1 iepdoparopiuia’?

24. B nupamuae 10 BUHTOBOK, U3 KOTOPBIX 4 — C ONTHYECKUM ITPULIETIOM.
BeposaTHOCTh TOTO, 4TO CTPEJIOK MPHU BBICTPEJSIC U3 BUHTOBKU C ONTHUKON MOpPa3UT
MuieHb paBHa 0,95, a 6e3 ontuku — 0.8. CTpesiok mopasui 1eNb U3 HayJaudy B3si-
TOM BUHTOBKU. UTO BEpOSATHEE: OH CTPEJISI U3 BUHTOBKHU C ONTUKON Wiu 6e3?

25. BeposiTHOCTh TIONafaHus B 1I€JIb MPU OJHOM BbIcTpene paBHa 0,6. Ka-
KOBa BEPOSITHOCTh, YTO 8 BBICTPEJIOB AAAYT S5 monagaHuii?

26. B samuke 80 crangapTHbeix u 20 HecTaHAApPTHBIX JaeTtaneil. KakoBa Be-
POSITHOCTb, YTO U3 5-W B3SATHIX HayJauy JeTajiedi He MeHee 4-X OKaXyTcsl CTaH-
JapTHBIMU?

27. BeposTHOCTh momnajgaHusi B 1eidb npu oaHoMm Beictpene 0,8. Ilo menwu
npou3BoJAT 15 BeicTpenoB. OnpenenuTb HauBEPOSITHENIIIEE YUCIIO O aHu M.

28. BeposiTHOCTB J11000My a0OHEHTY MTO3BOHUTH HA KOMMYTATOp B TCUCHHUE
1 gaca paBHa 0,01. Tenedonnas cranmus oocmyxuBaer 300 abonentoB. KakoBa

BEPOSITHOCTh, YTO B TE€UEHHUE Yaca MO3BOHAT 4 aboHeHTa?

OTBeThBI
45 5 3 4 5 384 96
5 (5 2. a) E' 6) E' B) O, F) E 3. 0 4. a) m, 6) m,
B)—— 5 > (1) 6 — 7.2 gl 9 L 102 112
1000 36 100 1081 12 120 145 3
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12. 075 13.05 14. % 1512 16 1 17,0304 18. 12 19 =

17 165 3 15 87

20. 2 21. Z 22. 0,5 23. 10 24. be3 onTukH (C ONTHKOH - E, oe3
35 15 19 43

OHTHKH-Z—:) 25. = 0,28 26. 0,73728 27. 12  28. 0,167
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1)
2)
3)
4)
5)
6)
COOBITHI?
7)
8)

KoHTpoJibHBbIE BOIPOCHI
Kakoe coObITHE Ha3bIBAETCS CIIyYailHbIM?
Kakoe coObiTHE Ha3bIBaeTCs JOCTOBEPHBIM?
Kakoe coObITHE Ha3bIBAETCSI HEBO3MOYKHBIM?
Kaxkue nBa coObITHS Ha3bIBAE€TCSI MPOTUBOMOJIONKHBIMU?
ChopmynupyiiTe K1acCH4ecKoe OIpeiesieHne BEpOSITHOCTH.

Kaxkas CYHCCTBYCT CBA3b MCIKAY BCPOATHOCTAMU HPOTHUBOIIOJIOKHBIX

Kakwne JABa COOBITHS Ha3bIBACTCA HECOBMECTHBIMU? (COBMGCTHBIMI/I)

ChopmynupyiiTe TeopeMy O BEPOSITHOCTH CYMMBI JIBYX HECOBMECT-

HBIX COOBITHIA.

9)
COOBITU.

10)

11)

ChopmynupyiiTe TeOpeMy O BEPOSITHOCTH CYMMBI JIByX COBMECTHBIX

JlaiiTe moHsTHE COOBITHS, 3aBUCUMOTO OT JIPYTOro.

Cdopmynupyiite TeopeMy 0 BEPOSITHOCTH MPOU3BEACHHS JABYX HeE3a-

BUCHUMBIX COOBITHM.

12)

ChopmynupyiiTe TeOpeMy 0 BEpOSTHOCTH MPOU3BEICHUS JIBYX 3aBH-

CHUMBIX COOBITHIA.

13)
14)
15)
16)
17)
18)
19)
20)
uMeeT?
21)
BEJTUYHH.

22)

JlaiiTe MOHATHE COBMECTHBIX 1 HECOBMECTHEIX COOBITHIA.
ChopmynupyiiTe TeopeMy CIOKEHUS JJI1 HECOBMECTHBIX COOBITHA.
Chopmynupyiite TeOpemMy CI0KEHUS 1711 COBMECTHBIX COOBITHH.
Chopmynupyiite TeopemMy YMHOKESHHS 1711 HE3aBUCUMBIX COOBITHH.
ChopmynupyiiTe TeOpeMy YMHOKEHHUSI 1JI1 3aBUCUMBIX COOBITHIA.
JlaiiTe mOHATHE YCIOBHOW BEPOSTHOCTH.

3anumute GopMyITy MOJTHON BEPOSITHOCTH.

Jns kakux uened ucmnosb3yercs opmyna baiteca? Kakoit Bua oHa

3anummre Gpopmyny beprymim. OObICHUTE CMBICT BXOASIIMX B HEe

Kak HaiiTu HauBepoOsATHENIIIEe YUCIO HACTYIICHUS! COOBITHA?
31



23) Jlsl BBIYMCIICHUST KAKUX BEPOSATHOCTEH COOBITHH MpeIHA3HAYCHBI JIO-
KaJbHas U UHTErpaibHasi TeopeMsbl Jlammaca?

24) B xakom ciyuae npumenstot Gopmyiny Ilyaccona?
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KonTpoJsbHbIe 3a1aHuA
1. B rpynme yuarcsa 13 roHomeit u 9 neBymiek. [[ns nexypcrBa ciydai-
HbIM 00pa3oM oToOpaHbl TpH cTyaeHTa. Haiinure BepoATHOCTH TOTO, 4TO BCE Je-
YYPHBIE OKa)XYTCS FOHOILIAMH.

2. B maptum u3 13 nmeraneit umeetcs 8 crangaptHeiX. Haygaday otoOpa-

’-A-‘
au 7 neraneit. Haliqure BeposTHOCTH P TOro, 4TO Cpenur OTOOpaHHBIX JeTalieH

POBHO 5 CTaHAAPTHBIX.

3. HesaBucumo apyr oT Apyra 5 4eloBeK CaasTcs B IMOE31I, COACPIKAIIHIMA
13 Baronos. Haiiure BEpOSITHOCTH TOTO, YTO BCE OHU MOEIYT B Pa3HbIX BaroHax.

4. MHmeerca 25 sK3aMEHAIMOHHBIX OWJIETOB, HAa KaXXJIOM M3 KOTOPBIX
HareyaTaHo yCJIOBUE HEKOTOpoU 3a1auu. B 15 Ounerax 3amauu mo cTaTUCTUKE, a B
octaibHbIX 10 OuseTax 3agauu Mo TEOPUHU BEpOsiITHOCTEH. Tpoe CTYJEeHTOB BbIOU-
paroT Hayjaady 1no ogHoMy Ounery. HaliiuTe BEpOsITHOCTh TOTO, UTO XOTS OBl OJI-
HOMY W3 HUX HE JOCTAHETCS 3aJa4d [0 TEOPUHU BEPOSITHOCTEM.

5. B kuocke npomaercs 9 notepeiHbIX OUIETOB, U3 KOTOPHIX YHUCIO BBI-
UTPBIIHBIX cocTaBisieT 3 mTyku. CtyaeHT kynui 4 omiera. KakoBa BEpoATHOCTh
TOTO, YTO YHCJIO BRIMTPHIIIHBIX CPEAN HUX Oy/IeT He MeHbIIe 2, HO He Ooubiie 37?

6. Buytps kpyra paauyca 50 Haynauy OpoieHa Touka. KakoBa BeposT-
HOCTh [ TOrO, YTO TOYKA OKaXXETCS BHYTPU BIIMCAHHOIO B KPYr KBajpaTa? mpa-
BWJIBHOTO TpeyroyibHUKa? [IpaBUIbHOIO IECTUYTObHUKA?

7. B xBazpar co ctopoHoi 15 ciydaiiHbIM 00pa3om BOpachIBaeTcs TOY-
Ka. Halaure BEpOATHOCTh TOr0, UTO 3T TOYKA OKAXKETCSA B IIPABOW BEPXHEU YeT-
BEpTH KBaJipaTa WIH HE Jajee, YeM B 2 OT LEHTpa KBajpara.

8. Ilaccaxup moaxoguT K OCTAaHOBKE aBTOOYCOB JBYX MapuipyToB. WH-
TepBaj JABMKEHHUS aBTOOYycoB 1-To mapmipyTta coctasiser 19 muH., a 2-ro Mapi-
pytra — 21 mun. Haiinure BeposiTHOCTh P TOro, 4TO maccakup yeaeT ¢ OCTaHOBKH
HE MO3/IHee, YeM uepe3 6 MUH., CUUTasi, YTO €ro yCTPOUT aBTOOyC Kak 1-To, Tak u

2-T0 MapIIPyTOB.
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9. B snexTpuueckyro 1enb MOCIeI0BATEIbHO BKIIOYEHBI TPU 3JIEMEHTA,
paboTarolye He3aBUCUMO OJIMH OT Jpyroro. BeposTHOCTH OTKa30B MEPBOTO, BTO-
pOro U TPETHETO 3JIEMEHTOB coOoTBeTCTBEHHO paBHbI 0.17, 0.73 u 0.14. Haiigute
BEPOSITHOCTh TOTO, YTO TOKA B LIEMU HE OYJET.

10. BepoaTHOCTH XOTsI ObI OJHOTO MOMAJAaHHUS B MHUIIEHb MPH 9 BHICTpe-
nax pasHa 0.81. Halimute BEpOATHOCTH MOMAAaHUS [P OJHOM BBICTpEIIE.

11. B smuke coaepkarcst 6 neranei, U3roTOBJICHHBIX Ha 3aBojie 1, 5 me-
Tajel — Ha 3aBoJie 2 U 6 jaeraineil — Ha 3aBoje 3. BepoaTHOCTH U3roTOBIIEHUS Opa-
Ka Ha 3aBojiax ¢ Homepamu 1, 2 u 3 coorBercTBeHHO paBHbl 0.04, 0.02 u 0.03.
Hailigute BeposTHOCTH P TOro, 4To M3Bi€UYEHHAs HayAady JeTajlb OKaKETCs Kade-
CTBEHHOM.

12. Wmeetcs Tpu OJUHAKOBBIX MO BUIY sluKa. B mepBom simmke 23 Oe-
JBIX 1Iapa, BO BTOPOM — 9 Genbix U 14 4epHBIX MIApoB, B TPEThEM — 23 YEepHBIX
mapa. M3 BeiOpaHHOr0 Hayraj siyMKa BhIHYJIW Oenblii map. Haiinure BeposSTHOCTh
P Toro, 4to 1map BbIHYT U3 BTOPOTO SITUKA.

13. BeposTHOCTh mMomagaHusi B 1e7b MPU OJHOM BbIcTpene paBHa 0.18 .
Cnenano 7 BeIcTpenoB. HaliquTe BEepOATHOCTh TOrO, UTO B II€JIb MOMNAIM MEHEE
Tpex pas.

14. BeposATHOCTH MOMNajgaHusl CTPEIKOM B LI€JIb paBHA 1—12 . Cnemano 132

BBICTpENOB. OnpeaenuTe HauBEPOATHENIIIEE YUCIIO TONAJAHUIN B LIEIIb.
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