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Ilpeoucnosue

Hactosmee nocobue npeaHasHayeHO MAJIs Y4YUTeNleH MaTeMaTHKH,
BIEpBBIE MPENOJAIOMINX KYPC TEOPHH BEPOSTHOCTEH M MaTeMaTH4eCcKoil
CTAaTHCTHKH B CTapHIMX Kiaccax o0meobpa3oBaTenbHOM CpemHer MKOIIbI.
Kypc paccuntan Ha 20 yueGHBIX 4aCOB M OPHEHTHPOBAH Ha MHHUMYM COLEp-
XaHUs, npexycMoTpeHHblii PenepanbHeIM KOMIIOHeHTOM [occTaHmapra.
INocobue comepXHT TaKkKe PO TeM, MpeaHa3HAUCHHBIX IS KJIACCOB C
yrny6/IeHHBIM M3yYeHHEM MaTeMaTHKH (OTMeueHb! 3Be30ukoii). JlaHHbIe
TeMBI MOT'YT JOHOJHATh OCHOBHOH KypcC MO BBIOODPY YUHTENS H B COOTBET-
CTBUH C GIOIXKETOM BPEMEHH.

CrpyxTypa nocobust TpagHLIHOHHA, KaXKaas TeMa MpeaBapseTcs Kpar-
KHM M3JI0)KEHHEM OCHOBHBIX OINpefeNeHuH, GopMyIHpOBOK TeopeM H
dopMy, 3a KOTOPbIMH CIEAYIOT COGCTBEHHO 3aiayH, 00pa3yloLiye npax-
THKYM.

OCHOBHBIM METOMMYECKUM OTIHYMEM, KaK MpEICTAaBISIETCS aBTOpaM,
ABJISETCA JOMUHHPOBaHHE HHAYKTHBHBIX IPHEMOB H3JIOKEHHS MaTepHaa.
Bce TeopeTHyeckie NOI0XKEHU ONUPAIOTCS Ha IPUMEPHI, KOTOPHIE HTPalOT
peLaoIyI0 polib B MPENOAHECEHHH MaTepHaiia Ha ypoke, 6e3 omopnl Ha
y4eOHuK. [IpHMepsI BO MHOTHX Cly4asiX HpeIIecTByIOT GOpMyITHpOBKaM
omnpeneneHuit. Takoit MeTOINKM NPHACPKUBAIOTCS TAaKXKE aBTOPHI y4eo-
Huka [1].

Eme oxHa mMeroauueckas 0COOEHHOCTh JAHHOTO MOCOOMSI COCTOHMT B
TOM, YTO pEIeHHs BCEX yNpaKHEHHH BbIHECEHBI B KOHell KHUTH. IIpenmno-
JIaraeTcs, YTo YHTATENb PeIaeT 3afa4yy CaMOCTOATENIBHO, TOCTIE YEro CBe-
PSET CBOE PEILEHHE C HAILKM.

JlokasarenscTBa TeOpeM M BBIBOA (pOpMyN YHMTaTeNlb MOXET HaHTH
B KHHTaX, COAEPXKALIMXCS B CIIHCKE UCIIONB30BAHHO# INTEpaTypsl. B kaye-
CTBE OCHOBHEIX IPH 3TOM peKoMeHayroTcs mocobus [13], [4] u [6].

Hsyuenue xypca npeanonaraetrcs B 10 kiacce, oqHako, MOXET OBITh,
[0 YCMOTPEHHIO ILKOJIBI, pa3iiokeHo Ha 10 1 11 kiaccel, a Takke MOIHO-
CTBIO NlepeHeceHo Ha 11 kiacc.

ABsropsl GraromapHs! perieH3eHTy kHuru, Haranse Bacunsesne JIokoTs,
3a lleHHbIE COBETHI, a Takxke Denoposoii Ennzasere Cepreesne 1 AnaasuHy
Esrenuto Uropesnuy — 3a momouis B nogbope MaTepraia Ajs HocoOust.

OT3BIBBI ¥ NOXKENaHK IPOCKUM HaNpaBiATh Ho agpecy: 183038, . Myp-
MaHck, yi. [logcranunxoro, 1| MOUIIKPO, Bpoackomy Hcaro Jlazape-
BHYY.
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Tema 1. Muoxcecmsa

MHo)KecTBO SBISETCS INEPBUYHBIM MOHATHEM MaTeMaTHKH
(xak «TOUYKa», «IIpAMas» MM «IJIOCKOCTb» B TE€OMETPHH) M IOTOMY He
ompepemsiercss. ODHAKO €ro MOXHO IPEACTaBUTh KaK COBOKYIHOCTb
HEKOTOpHIX 00beKTOB (NMpeaMeToB), OOBEAMHEHHBIX MO ONpENEICHHOMY
obmeMy mpusHaky. OOBEKTBI, H3 KOTOPBIX COCTOMT MHOXECTBO,
Ha3bIBAIOTCS 3J1eMEeHTAMH MHOXECTBA.

Ilpumep: a) mHodcecmeo — akeapuym C IneMeHmamu — axKeapuymHvle
pbibKu; 6) MHONCecmeo yugp decamuyrol Hymepayuu (0, 1, 2, 3,4, 5,6, 7, 8, 9) u m.o.

Hns 0603HaYEeHHS MHOXECTBA HMCIONB3YIOT GOJIBIINE JTaTHHCKHUE
OykBel (4, B, C). 3amaTh MHOXECTBO MOXHO ONHHM M3 CIEOYIOIIHX
croco6oB:

1) mnepeuncneHHeM BceX ero 3JE€MEHTOB B (PUrypHBIX CKOOKax:

A=1{5,4,7};

2) omnucaHueM oOLIEro CBOMCTBA €ro 37MeMEHTOB: X — MHOXKECTBO

KOpHe# KBaApaTHOro ypaBHeHHUs: x* + 2x =0,

ITo xonuyecTBY 371EMEHTOB MHOXKECTBA OBIBAIOT KOHEUHBIMH (KOJIH-
YeCTBO MEMEHTOB MOXXHO yKa3aTh), 0eCKOHeYHBLIMH (HEBO3MOXHO yKa-
3aTh KOJIMYECTBO IEMEHTOB) M MYCTHIMH (0003HaYaeTcsi CHMBOJIOM O).

Tlpumepri: a) mHodcecmso 2opowiun 8 cmpyuke (KOHeuHoe MHONCecmeo);
6) MHoCecmeo mouex Ha ompeske [0;1] wucnoeoti ocu (beckoHeunoe MHoNCeCmMeo),
8) MHOdICecmeo ompuyamenvhuix yucen Ha ompeske [0;1] wucnoeoti ocu (nycmoe
MHOICECME0).

MHoxxecTBO B Ha3bIBae€TCs MOAMHOYXKECTBOM MHOXECTBa A,
€CNH KaXK bl 3JIeMEHT MHOXECTBA B ABJIAETCS TAaKXKe U 3JIEMEHTOM MHO-
)KecTBa A.

O6o3Hauenue: B < A.

ITyctoe MHOXECTBO SIBNIETCSA IOAMHOXECTBOM JHOOOTO MHO-
JKECTBA.

TIpumep: Hdaner vemvipe muoxcecmea: A = {5, 4, 7}, K= {7, 5}, B= {4, 3}, C = Q.
30ect: KCA(ADK),BZA CCA(ADC).

MHoxecTBa A U B Ha3pIBalOTCSd PaBHBIMH, €CJIH OHH COCTOAT
COOTBETCTBEHHO M3 OOMHAKOBBIX 3JIEMEHTOB.

O6o3nauenue: 4 = B.

Ilpumep: A ={5,4, 7}, M= {7,5,4}. A =M.

Han MHOXecTBaMH MOXHO BHIIIONTHATD OIpee]IEHHEIE ONlepaly.
PaccMOTpHM OCHOBHBIE U3 HUX:

ITepeceueHnem IBYX MHOXECTB M u N Ha3bIBaeTCs MHOXECTBO
G, cocTosiee U3 BCEX TEX M TONBKO TEX IEMEHTOB, KOTOPHIE CONEPHKATCS
U B MHOXECTBE M, U B MHOXeECTBE N,

O6o3Hauenue: G= M[\N.



IIpumep: Paccmompum cnedyrowjue yemvipe mHoxcecmea: A = {5, 4, 7},
K={7,5,L={23},D={7 9}
Ilepeceyenue muoocecme A u K ecmv camo muoxcecmeo K, mo ecmv:

ANK=K

Ilepeceuenue mroocecme A u L ecmb nycmoe mHoswcecmeo: A NL=o.

Hepeceuenue muoxcecmse A u D — muoxcecmeo C = {7}: A Nb=c

OObennHeHHeM [IBYX MHOXECTB M M N Ha3bIBaeTCd MHOXe-
¢TBO G, COCTOsILIEE U3 BCEX TEX M TOJIBKO TEX JIEMEHTOB, KOTOpBIE COEp-
*Karca 1u60 B MHOXecTBe M, 1160 B MHOxecTBe N, 1100 B 060X MHO-
JkecTBax M u N.

O6o3nauenne: G= MU N.

Ilpumep: a) Paccmompum muoocecmea K = {7, 5}, D = {7, 9}, T= {7, 5, 9}.

Haiidem obvedunenue K \UD={7, 5}\U {7, 9)=¢7, 5, 9). Kax euounm,
kUb=T1

6) Hatioem C | L,20eC=4 , D,A={54,7},D={7 9},L={2 3).

DC={547}s {79 ={7})

2)C, L={7}s {2,3})={7,2,3}.Hmax, Cs L=(d, D)s ,L={72,3}.

Pa3HocThbi0 AByX MHOXeCTB M u N Ha3biBaeTcs MHOXECTBO G,
COCTOSIILIEE M3 BCEX TEX U TOJIBKO TEX IJIEMEHTOB, KOTOPBIE CONEPIKATCS B
MHOXXECTBE M, HO He COIEPKATCS B MHOXECTBE N.

O6o3Hauenue: G = MIN.
Ipumep: Janv: muoxcecmea: L= {2,3}, A={5,4,7}, K={7,5},D={7, 9},

B={4}uC={5).

a) Haiioem A\K = {5, 4, 7)\{7, 5} = {4} = B. Ilonyyaem A\K = B. Ananozuuno
nonyuum:

6) A4 =0;

6) K\L = K;

2) K\D=C.

Ecau mpebyemcs sviuucaume xonuuecmeo snemenmos 8 obvedu-
HeHuu 08yx MHOXCECms, Mo 30ecb HeoOX00UMO NPUMEHUMb 0OHO U3 08YX
npaguil cymmol:

a) MPaBHJI0 CyMMBbI /ISl IBYX HelepeceKaomuxcs (He UMEIOIINX
o0LIMX 37IEMEHTOB) MHOXKECTB:

Ecau muoocecmso M cooepacum a snemenmos (0603nauenue:
n(M)=a), a mnoxcecmeo N — b sn1emenmoe u 3mu MHOdxHCeCmea He

nepecexaromca (m.e. M (\ N = @), mo o6vedunenue mmoxcecme M \J N
codepxcum a + b anemenmos:

n(MUN)=nM)+n(N)=a+b (1.1)
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6) npaBMJIO CYMMBI /ISl IBYX NepeceKalomuXc MHOMKECTB:
Ecau muoxcecmea M u N nepecexkaromcs, mo Yucio Saemenmoes
ux 0bveOuHeHUs PABHO CYMMeE HUCNA INEMEHMOB8 8 KANCOOM U3 HUX,
ymenbweuno& HA YUCNO0 S/1eMEHMO8 8 nepecevyeHuu Smux MHOM¥cecme.
n(MUN) =n(M)+n(N)-n(MNN) (MNN #2)(1.2)
Ilpumep: a) Paccmompum 0sa nenepecekaioujuxcss MHoxcecmea: A={5,4,7}

u L={2,3}. 30eco n(4)=3, n(L)=2. AU L = {5,4,7,2,3}, no gpopmyne (1.1) n(d\J L)=5;
6) [na osyx nepecexarowguxca muoxcecms: A={5,4,7} u D={7,9}. Haiioem

AND= {5.4,7} ﬂ {7,9} = {7}. 30ecv n(4) = 3; n(D) = 2; n(4 n D) = 1. Ilo onpedene-
nuto cymmor: A \UD = {5,473\ (7.9} = {5.4,7,9}; n(4 U D) = 4. Io gpopmyne (1.2):

nAUD)=n() +nD)-n(A\D)=3+2-4=1.

ITpaBHI0 YMHOXKEHHSI:

ITycmb Oanvl 08a koneunvix muodcecmea A u B, mHodcecmeo A
coOepoicum |1 InemMenmos, MHodxcecmeo B — v anemenmos. HQucno paznuu-
HBIX Nap, KOMOpble MONCHO COCMABUMb, 8388 NO OOHOMY U3 KAXCO020 MHO-

JKcecmea, pasHo NPOU3BEOEHUIO V.

ITpumep: A = {3xnep, mpybouxa c kpemom}, B = {cok abnounwiil, Cox 2pyuiesbolt,
COK anenbcuHogblil}. BcesoamodicHble napbl «COK — NUPOXCHOE» HatideM ¢ ROMOWbIO
mabnuybl, 8 KOMOPOU, ONA KPamKOCMu, NUPOXNCHble 0003HAUeHbl 3 U M, A COKU —
A, 2 U A COOMEEMCMEEHHO.

A 2 a

3 A3 29 a3

m am am am

30eco i =n(d) =2; v=n(B) =3.

H3 mabauyer 6udno, ymo wucno nap paso uv = 2-3 = 6.

Hpn pEeUICHHUH 3a4a4 CO MHOXECTBaMH O4Y€HBb )'I[06H0 HCIIOJNb-
30BaTh rpaduyeckue WLTIOCTPALMK ¢ MOMOILBI0 Anarpamm Jiinepa —
Benna. MHoxecTBO u306pa>|<ae'rca KaK 4acCTh IJIOCKOCTH, OrpaHUYCHHAsA
HEKOTOPbIM 3aMKHYTBIM KOHTypoM (puc. 1.1).

¢ L JedkD

Puc. 1.1 Puc. 1.2

Ha puc 1.2 g, 6 u 6 3amITpUXOBaHHBIE GUTYPHI WILIIOCTPUPYIOT,
COOTBETCTBEHHO, 0ObENMHEHNE, TEPECEeYeHHe U Pa3HOCTh JBYX MHOKECTB.
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Ipumep. H3o6pasume ¢ nomowwio ouazpamm diinepa — Benna mHooce-
cmea A, Bu C, echu:

a)ACBuBCC;

6)AcC BcC Cc=4AUB:

e A\B+2,4(\C+0, BN\ C#0,4NBC+0.

Pewenue: (puc. 1.3).

Puc. 1.3
IIpoxommenmupyem pewenue 8). Ilo ycnosuio A nepecexaemcs ¢ B (o6wan
yacmb nnockocmu), A nepecexaemcs ¢ C (obwas wacmv naockocmu), B nepecexa-
emcs ¢ C (obwan yacmb nnockocmu), u éce mpu KOHmMypa umelom obwyio wacme

niockocmu.

3ameuanmne: ecru 3aumpuxoéamv KOHMYpbl KANO020 MHO-
Jicecmea WmMpuxo6Koll pazHvlxX HAKIOHO8, MO NnepeceyeHue WMpUxo8oK
ompasum nepeceyeHue COOMaemcmeylouux MHOICECMS.

KoHeyHOe MHOXECTBO Ha3bIBAETCS YNOPAA0YEHHbIM, €CIIH CYILE-
CTBYET 3alaHHBII MOPSOOK ero aneMeHToB. [ 0603HaueHUs TaKUX MHO-
xKecTB OyneM HUCIOIB30BaTh KPYIVIble CKOOKH.

JlBa KOHEYHBIX YNOPANAOYEHHBIX MHOXECTBAa CUMTAIOTCA paB-
HBIMH, €CJIM OHH COCTOSAT COOTBETCTBEHO U3 OIMHAKOBEBIX JIEMEHTOB, pac-

TMOJIOXKEHHBIX B OOIHOM UM TOM XK€ NMOPSAKE.
ITpumep: a) P = (cepacanm, kanuman, Matiop, nOIKOBHUK, 2eHepan);

6)A=(452),B=(352),C=(54,2). 30ece: A=B, nod # C.

YIIPAYKHEHHUA

1. INepeuncnurs BCE IJIEMEHTH MHOXECTBA A, SBISIOLIErOCs
OAMHOYXECTBOM MHOX€ECTBA HaTypaJIbHBIX UHCEN H COCTOAILIETO U3 YHCe,
KpaTHBIX 3 ¥ MeHpIHX 59.

2. CospaiiTe MHOXecTBO K, aneMeHTaMH KOTOpOro GyayT MMeHa
BCEX YYEHHKOB Balliero kiacca. JlaHo MHoxecTBo V= {Poma, Cama, [lima,
Hacrs, Xeus, Csera, FOns, Bans}. Haiigure K Nv,KUVuVk.

3. Vka3aTh Bce NOAMHOXeCTBa MHOXecTBa E=B\4, ecnu:

a)A={6,n,e, 0}, B={x, 1Yy, 0};

6)4A=14{4,7,1,2},B=1{7,3,2};

B)A={/,\,-,=+},B={=+}.
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4.1lyctb A = {x}, F = {y}. HaiiTu Kon14ecTBO 31IEMEHTOB B MHOX€-
ctBax E=A\F,D=FU,C=AUF, K=A(\F, ecau:

2 xeN, yeN,

’ (MHaue, x — BCE HATypaJbHBIEC YHCIA,
x<17, y<8.

MeHBIIME 7, Y — BCE YHCIAa PacUIMPEHHOTNO HaTypajibHOrO pspa (psan
HATypalbHBIX YHCENl C MPHIMCAHHBIM HYyJIEM B Hadale psga), He 60ib-
e 8).

0) xeZ, y — MyCTOe MHOXECTBO, {y} = @.

|x[<3,

5. IT — MHOXeCTBO MPAMOYTOJIBHHKOB, P — MHOXecTBO poMOOB.

Kaxue Quryps! sBIsioTCs 1eMenTaMu MHoxecTsa N = IT[| P?
6. UsBectHo, uto M= {q, ¢, f}, K= {k, I, b}, HaiiTi MHOXECTBO W,
ecnu: M = W/K.
7. U306pa3uth ¢ momouipio quarpamm Oifnepa — BeHHa MHOXe-
ctBa A, B, C, ecin:
a)AcC,BcCuAd\B=0;

6)AcC,BcC,A\B=0;

B)A\B=0,4\C=0,B(1C+0Q.
8. Omnucarb ¢ NOMOLIBIO CHMBOJIMKHM TEOPUH MHOXECTB OTHOILE-
HHUS MeXny MHoxectBaMH A, B m C mns auarpamm Ofinepa — BeHHa,
Mpe/CTaBJICHHbIX Ha puc. 1.5a, 6 u 6.

a)

FH—

o)
At

e
f

Chg

£

9. IIaTb CTPENKOB CTPENAIOT MO TpeM MHuIeHSM. CKONBKO BCEro
CIIENIAHO BBICTPEIOB, €CIIM KXKABIH BBICTPEIIII MO KaXJ0i MHIIEHH OOUH
pas?

13



Tema OMOUHAMOPUK
OCHOBHBIMM MOHATHUAMH 3TOr0 pasfesia SBISIOTCA pa3IHUYHbIE
coenHeHHs (KOMOMHALIMM) 3JIEMEHTOB MHOXECTB, KOTOPBIE MOApA3AENs-
IOTCS Ha pa3MeElleHHs], epeCTaHOBKU U coueTaHus. CoenMHEHHsS MOTYT
OBITH C MOBTOpEHUAMH ¥ Ge3 moBropenuit. Jlanee, ecny HET creLHanbHbIX
OrOBOPOK, MO pa3MELICHUSIMH, IEpECTAHOBKAMU M COYETaHUAMM IoApa3-
YMEBaKOTCs 9TH COEANHEHHUS Oe3 MOBTOPEHMUH.
. azMenieHus
Pa3mellieHUSIMH H3 1 3JIEMEHTOB 10 Kk 371eMeHTOB Ha3bIBAIOTCA
BCEBO3MOXHBIE YHOPAAOUEHHbIE TOAMHOXECTBA MO k 3IEMEHTOB U3 MHO-
ECTBa Pa3NIMYHbIX N IEMEHTOB, OTIMYAIOLUMXCS APYT OT Apyra nopsa-
KOM HJIM CaMHMH djieMeHTaMH (n > k). MakciManbHOE YUCIIo TaKUX Tox-

MHOXecCTB 0003HayaeTcs A,': . Ynraetcs «yHCIIO pasMeleHuii 3 n dile-
MEHTOB 10 k» WIIH OpoCcTO «A u3 1 110 k».

IIpumep: Paccmompum mrodcecmso u3 yemvlpex snevenmog a, b, ¢ u d. Beinuuem
B8CEB03MOJICHblEe pasMewjeHus U3 amux yemvlpex 31eMeHmoe no dea HatioeM ux 4ucno
(Tabnuya 2.1).

Tabnuya 2.1
ab ac ad
ba bc bd
ca ch cd
da db dc

Oueguoro, amoti mabauyeti UCHEPNbIBAIOMCA 6CEEO3MONCHBIE PAIMEU|eHUS
u3 yemblpex nemMeHmos no 06a snemenma. HYucno cmpok — 4, cmonbyos — 3, snauum,

6cezo Af =4-3=1]2.

Tenepo naiioem A: (Tabauya 2.2)
Tabauya 2.2

abc | acd | adb | bac | bed | bda | cab | cbd | cda | dab | dbc | dca
ach | adc | abd | bca | bdc | bad | cba | c¢db | cad | dba | deb | dac

Texnonozun nocmpoenus mabauyvt maxasn. CHauana binucbiéaem ece pas-
Mmewjenusn u3 Tabnuyer 2.1 u npunucvigaem K Kaxcooll nape 31eMeHmMo8 euje OOUH
(nepeas cmpoka Tabnuywt 2.2). Bo émopoii cmpoke nepecmasnsiem 8mopoi u mpemui
aneMeHm coeOUHeHUA NePBoll CINPOKU.

Hs mabnuyst 2.2: A =12-2=432.

AHANOTHYHO  MOXHO  TNOJYYHTb, HampuMmep, A2=7-6;

A} =6-5-4.3. Boobue,

k
A, =n(n-1)..(n—(k-1) .1
Ipasuao: Yucao pasmewenuii uz n no k pagrno npoussedenuio

k nocaredosamenvhbix yenvix uucen, u3 KOmopwlx Haubonbuiee ecms n.
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Beenem oGosnauenne n!=1-2-...-n — npoussenenne Bcex
NOC/IENOBATENbHBIX HATYpanbHBIX uMcenr oT 1 mo n. (UuTaercs «3H
taxropnany). Torxa:

A:=n(n—1) (n—lc+l)=n(n_]) (n=k+N)n-k)n-k-1) 2 ]= nl

(n-B-k-1) 21 (n—k)!
dopmyna:
vl
JCRCT 2.2)
OTMeTHM O04eBHIHOE NOJIE3HOE CBOHCTBO (pakTopuia:
n!=(n-1)'n 2.3)

Hanpumep: 5! = 41.5
Yenosumes Taxoke cuutath 0! = 1.

YIIPAYKHEHHUSA

1. CxonbkumH crioco6aMi MOXXHO BBIOpaTh mpeacenaress, 3ame-
CTHTENA M ceKpeTaps cobpaHus U3 npucyTcTBytomux 30 yenosex?

2. CKONbKO TPEX3HAYHBIX YMCEN MOXHO COCTaBHUTH M3 nudp 1, 2,
4,5, 8 npu ycioBUH, YTO TPH UU(PHI B KAXKIOM YHCIIE pa3TUyHbI?

3. CxrombKO TPEX3HAYHBIX YHCeN, OOpa3OBaHHBIX pa3NHYHBIMU
undpami (T.e. 6€3 MOBTOPEHHI ), MOXHO cOCTaBuTh U3 Hdp 0, 1, 2, 3, 4?

4. Bo Bpemst 3aroponHoii nmporynku Ha npuBane Cepbe3nslii [Tets
Haiies Tp1 kaMHs BecoMm 1 kr; 1,5 kr ¥ 3 Kr ¥ penn He3aMeTHO NOAJIOKUTD
MO OHOMY KaMHIO B PIOK3aKM CBOUM JApy3bsiM. CKOJBKHMH criocobamu
MoxeT «rnomyTuTb» CepbesHslii [lets, ecnu apy3eil ¢ prok3akaM¥ HIECTh?

. 2. [TepecTanoBkHu

IlepecTaHoBKaMH U3 k 3JIeMEHTOB Ha3bIBAETCS pa3MellIEeHHs U3
k aneMeHTOB 110 k, T.€. MHOXECTBO, COCTOSILIEE U3 BCEX NaHHBIX k TEMEH-
TOB, OTIIMYAIOILHKXCS TOJNBKO NMOPANAKOM PACIOIOKEHHs THX 3JIEMEHTOB.
MakcHManbHOE YHCII0 TAKMX MHOXECTB Ha3bIBAETCS MHCJIOM NEpecTaHo-
BOK U3 k 311eMeHTOB 1 06o3Havaetcs P,. U3 onpeseneHus nepecTaHoBOK:

Bo=Af=k(k-1) (k-(k-1)=k(k=1) 1=kl
®opmyna: P, =k! 2.4)

l'[paBmlo: YUCN0 nepecmaHroB60K u3 k anemenmos pasHo npou3see-

OeHuto gcex Hamypanbruix yucen om 1 0o k.
IIpumep: nepecmanosku u3z mpex snemenmos a, b u c:
abe, ach, bac, bca, cab, cha.

Kax eudum, P, =3!=1-2.3=6
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YIIPAYKHEHUSA

1. B akToBOM 3aJ1€ 3a CTONIOM Npe3unuyMa 4 ctyina. CKOIbKMMH CHO-
c00aMH MOXXHO pacCaUTh YETHIPEX YeI0BeK, H30paHHBIX B Npe3uanyM?

2. Cxonpkumu cnoco6amu Tonctelil Bacs MoXeT checTh YeThIpe
pa3HbI€ MUIILBI ¥ MIECTh pa3HbIX MHPOXKHBIX, €CIIH CHaYasia Hy>HO CBECTb
Bce muuibl. (Ilox croco6oM nmogpazyMeBaeTcs MOPANOK MOENAHHUA.)

3. 3a KpymBIM CTOJOM Ha MMEHHHAaX y AHH DPacCaXHBAIOTCS
cemepo rocteit. 1) Cxonbkumu crocobaMi MOXKHO paccaiuTh TOCTei?
2) CxonbKMMH CrIoco0aMH MOXHO paccaiuTh rOCTeH TakK, YTOObl PSaoM
¢ Aneil cumen Bansa? (MiMeHa Bcex rocred pasHele, MeCTa 3a CTOIOM
PaBHOILIEHHEIE.)

4. CxonbkuMy crnocobamy B mpeablayiueit 3amaue MOXHO pac-
caguTh rocteil Tak, yTobs! 1) Bans cunen HanpoTHB AHH; 2) 4To6E! Bans
CHIEN C psAxoM AHeil, a HampoTHB AHu cuiena 6s1 TaHa?

n. 3. Coueranus

CoueTaHHsAMH U3 1 3JIEMEHTOB 10 k 3J1eMeHTOB (1 > k) Ha3biBa-
I0TCSl BCEBO3MOXKHBIE HEYNOPANO4YEHHBIE TIOAMHOXECTBA 0 k 3IEMEHTOB,
B3ATHI€ U3 JAHHBIX 1 31€MEHTOB. [10psIOK 3IEMEHTOB B KaX/IOM IIOAMHO-
KECTBE 3HAYEHHs He MMEET, HO MOOAMHOXECTBA JOJDKHBI OTIIMYATHCS XOTA
OBl OMHUM 37IEMEHTOM. MaKCHMabHOE YHCIIO TaKUX MOAMHOXECTB 000-

k
3HayaeTcs C,, (4MTaeTCA «II3 M3 3H MO Ka») U Ha3bIBaETCS YHCJIOM CoYe-
TAHHUHA N3 1 3JIeMEeHTOB 1o K.

Hanpwuep, 8blnumeM BCEB803MONCHbIE coyemaHus no mpu nemMernma u3

namu snemenmos a, b, ¢, d u e:
abc, abd, abe, acd, ace, ade, bcd, bee, bde, cde.

ITonyunnu Bcero 10 coueranuit C53 =10. Css3p Mexay codera-
HMSIMH, pa3MEILECHUAMM U NIEPECTAHOBKaMU MOXKHO YBHIETb U3 TaOIHub 2.3,
cojepiKallei BCeBO3MOXHbIE pa3MEILCHHUs U3 NATH JIEMEHTOB a, b, ¢, d
H e 110 TpH.

Tabnuya 2.3

abc | abd | abe | acd | ace | ade | bed | bce | bde | cde
ach | adb | aeb | adc | aec | aed | bdc | bec | bed | ced
bca | bad | bae | cad | cae | dae | cbd | cbe | dbe | dce
bac | bda | bea | cda | cea | dea | cdb | ceb | deb | dec
cab | dab | eab | dac | eac | ead | dbc | ebc | ebd | ecd
cha | dba | eba | dca | eca | eda | dcb | echb | edb | edc

CTpOK

C}=10 cronbuoB
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Texnonorus nocrpoenus Tabnuisl pasmeleHnii Takopa. CTpouM
CTPOKY BCEBO3MOXHBIX COYETaHMIl M3 CEMM 3JIEMEHTOB IO TPH; HHUXE
KaXIOTO COENMHEHHMS M3 TpeX 3JIEMEHTOB BHIMMCHIBAEM BCEBO3MOX-
HBIE MEPeCTaHOBKM M3 3THX 3emeHTOB. [lomyueHHas Tabnuua comep-

AB - CB
xut Ay pasmemenuit, cocrosmmx u3 Pycrpox u Cj cronbuos, un

nonysaem A; =C; - P,, orxyna C; =A; /P, . BooGme, crpasennmsa
tdopmyna:

Cn=£=n(n—l)...(n—k+l)
) 1.2k 2.5)

HUcnonesys popmyinst (2.2) u (2.4), nony4yaem:

cho "
Ykl (n=k) (2.6)
CnpaBennussi Takoke GOpMYIIbI:

cr=cr+ 2.7

5.4.3 4
=10,' -3 o= T
1.2.3 Cs=C 1.2 10

h

Hanpumep: C} =

Ct+ Crt=Ck! (2.8)

n+1
YIIPA’)KHEHUS

1. Toxasars Toxaectso C ,',‘ =C,',"k .

2. Jloka3aTs TOXAECTBO C,I: +C, * = ,’,‘:11.

3. Berpernnncs 1 OOMEHSINCH PYKONIOKATUAMHU OECATH CTaphIX
npy3eil. CKoIbKO BCero ObLIO CAENaHO PYKOMOKATHIH?

4. Ha mockoctu maHo 12 Touek, U3 KOTOPHIX HHKAaKHE TPHU HE
Jexar Ha ofgHOH mpsaMoi. CKOJMBKO pasMYHEIX TPEYTOJIBHHUKOB MOXHO
HOCTPOUTH C BEPIIMHAMHU B 3THX TOYKaX?

5. Ha mnockoctu naHo 12 Tovek, U3 KOTOPHIX 4 jiexaT Ha OmHOM
npsimoii. KpoMe Toro, 13 paccMaTpHBaeMBIX TOUEK HUKAKHE 3 HE JIEKAT Ha
oHOM npsMoi. 1) CkonbKko pasnuYHEIX MPAMBIX MOXHO MPOBECTH Yepes3
3TH Touku? 2) CKOJIBKO MOXHO MOCTPOMUTH Pa3sIMYHEIX TPEYTOJbHHKOB
C BEpIIMHAMH B 3THX TOYKax?
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JonosHuTE AbHBIC YIPAKHEHUS K PA3TETY
«CoennneHus 6e3 noBTOpEHNH»

B MarematnyeckoM 00Opa3oBaHWM IIKOIBHHKa KOMOMHATOpHKa
HMEET CaMOCTOATENIbHOE 3HaUEHHE, €€ HE CIIEeAyeT pacCMaTpHBAaTh TOJILKO
B CBfA3U C TeopHeil BeposTHOcTeH. MHoOrue uyMTareiny, HaBEpHOE, NOM-
HAT 3TOT pasfes KaK CaMOCTOSATENbHBIIl B MpOrpaMMe CpemHed LIKOMBI
(on HaswiBanicsi «CoemuHeHus U 6uHOM HbloTOHa»), Korma CTOXacTHKa
u3yyanach TOJNBKO (haKynbTaTHBHO. B IONMOMHUTENBHBIX YIPaKHEHHSAX
cOo3laHkbl 3ama4yu Gojiee CIOKHOro ypoBHs. OOwHpHeIt Habop KOMOMHa-
TOPHBIX 3afa4 OT MPOCTEHIINX O ONMUMITHAZHBIX XOPOLIO NMpeACTaBicH
B KHHrax [4] u [5].

1. Ocran bengep mpuctynun k pasgaye AECATH HIPYMIECYHBIX
CJIOHOB, ApHYEM BCE CIIOHBI pa3HOro pa3Mepa. Jlame qocTanoch 2 CJIOHa,
Came — 3, a 'mame — 5. Cxonsxkumu crnoco6amu Moxet Ocran ocyuie-
CTBUTH pa3nauy?

2. JlecaTh INacCaXXMpOB XOTAT COBEPIUUTH IOE3IKY B IOE3TIE.
B xacce ects 6 GuiIeTOB Ha HH)KHUE MOJNKH U 4 — Ha BepxHue. [Ipu sToM
2 naccaxxupa XenalT exaTh HaBepXy, 3 naccaxupa — BHH3Y. CKOIBKHMH
cnoco6aMy MOXHO pPa3MECTUTh MacCaXUpoB, eclu 1) MecTa He HyMepo-
BaHb! (BEpXHHE MOJIKH PAaBHOLIEHHbI, HIDKHHE TOJIKH PaBHOLICHHBI); 2) MecTa
HYMEpOBaHH! (T.€. HEPABHOLIEHHBI).

3. CKonbKO 4EThIPEX3HAYHBIX YHUCET MOXKHO COCTaBHTh M3 Lubp
1,2,3,4,5, 6, 7, eciu Kaxaoe YUCIO DOMKHO COCTOSITh M3 ABYX 4YeT-
HBIX U JIByX HEYETHBIX LH(QP, npHyeM HHKakHe H(pE B HEM HE MOBTO-
psroTes?

4. B naGoparopuu paboraer 8 ¢m3uxoB u 10 xumuxos. Hamo
co3faTth paGoume rpynImsl Mo TpeM TemaM. B mepByio rpyniy IOMKHBI
BOWTH 4 (H3MKa, BO BTOPYIO — 5 XHMHKOB, a TPEThS JOIDKHA COCTOAThH
M3 TPEX YEJIOBEK, KOTOPbIE MOTYT ObITh Kak (PU3MKaMH, TaK U XUMHKaMHU.
CxonpkiMu cioco6aMi MOXKHO CO31aTh TaKHe IPYHIbI?

5. Cxonbko meCTHOYKBEHHBIX «CJIOB» MOXHO 00pa3oBaTh U3
cnoa KOPOHA Tak, utoGbI aBe OykBbl O HE CTOSIN psAgoM?

6. B Tearpe paboTaloT 5 MONOIBIX aKTEPOB U 6 MOJIONBIX aKTPHUC.
B HOBO# nbece TPH KEHCKHUX U JABE MYXKCKHX POJIH AJIst MOJNOABIX HCIION-
Huteneit. CKOMBKMMH cHoco0aMM MOXHO NonoOpaTh akTepoB Ha 3TH
posnu?

7. CxonbkMMH croco6aMH MOXHO pa3sIoKHTh 19 pasiiyHBIX
npeaMeToB Ho 5 AUIMKaM Tak, 4ToOb! B 4 suiMka Jeru no 4 npeaMera, a
B ocTaBuMiics — 3 npeaMeTa? SIIMUKN CYNTATH PABHOLIEHHBIMH.
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Tema 2.1* Coedunenusn c nogmopenuamu

o 1. Pa3mennenus ¢ NMOBTOPEHUAMH

ITpumep 1. Cxonvko «cnoe» no dge Gykebl MOJNCHO cocmagumbe u3 mpex byka:
a, y, b1? Cocmagum cnucok écex maxkux «ca06» nepebopom: aa, yy, blbl, ay, asl, ybl, ya,

wla, biy. Ilonyyunoce 9 «cnosy. O6o3HayuM ux Yucao E; . 232 =3*=9

Ilpumep 2. Ckonbko «cno8» no mpu GYKebl MO}CHO cOCcmasumb U3 06yx
byke au e?

CHosa nepebopom Haxooum: aaa, aae, aea, eaa, eea, eae, aee, eee. [lonyuum

Z=2°=8

Pa3MeleHMsIMH M3 1 Pa3JIM4YHBIX 3JIEMEHTOB MO k C MOBTO-
PeHMSIMHM Ha30BeM BCEBO3MOXHBIE COEAMHEHHS 110 k 3JIEMEHTOB, B3AThbIE
U3 NaHHBIX A1 JJIEMEHTOB M OTIMYalouMecs JH60 caMHMM 3eMEHTaMH,
1160 ux mopsaxom. [Ipu 3ToM MoGEIE 31EMEHTSI (B Ka)XKIOM pa3MeLEeHWH)
MOTYT HOBTOPAThCA N0 k pa3. Kak BUIHO M3 npuMepa 2, n MOXeT ObITh

meHbine, ueM k (n > 1,k > 1).
Hau6onpme uucno TakuX pa3MElLEeHHil Ha3bIBaeTCsd 4HCJIOM
pa3melneHuii U3 n 31eMeHTOB mo k ¢ MOBTOpeHMsIMH M 00O03Haya-

erca A*. dopmyna:
T n* @.9)

YIIPA’)KHEHHA

1. Cxonbko PAa3IHYHBIX TPEX3HAYHBIX YHCEJ MOXHO COCTAaBHUTH
n3uucen 1,3,5,7u9?

2. CronmbKO IBY3HAYHBIX YHCEN MOXHO COCTaBMTH M3 BCeX Ludp
or 0 10 9?

1 Z, HCECCTaHOBKH € NMNOBTOPEHUAMH

IIpumep 1. CKONbKO pasnuyHblX «C106» MOJCHO COCMAgumb U3 Cnoéa
«/IAOKOOH», ecnu kadxcooe «cio6o» cooepycum cemv Oyks, u paspewiaemcs 6
Kaxcoom cnoge ucnoavsoéame Ovkewt J1, A, K u H no oonomy pasy, a 6ykey O — mpu
pasa, nanpumep, OAJIKOOH, KJTIOOHAO u m.n.

Pewenue nonyuum caedyrowum paccyxcoenuem. IIpoHymepyem noemops-
rouueca byxew: JIAO,KO,0 H. Ecnu 661 O, O, u O, 3acuumsliéanuce kax pasubie,
mo 6cez2o ceMubyKeenHbix «cno8» Gbl10 661 F, =71=5040. Ho 6yxebl undekcoe ne
uveiom, nosmomy cnosa, Hanpumep, JIAOKO,OH u JIAO,KO,0H sensomcs
oouHakoebimu. Kasicoomy ynopsoouennomy muoxcecmgy Oyke ¢ uHoexcamu coomeem-
cmeyiom ece nepecmarosku us 6yxke O, O, u O, a umenno P, =3! odunaxoebix
«Cnoe»
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1
Ecnux— uckomoe yucno,mo P, =x- P,. Omxyoa x=-&-=l=w=840

«cnoén.
Ilpumep 2. Cxonvko pasHeix «cnos» u3 yemoipex 6yK8 MOJNCHO cocmasumb

u3 cnoea «maman?
Pewenue: Paccyscoas nooobnvim obpazom, kaxk 6 npumepe I, nonyuum

1
uUcKomoe Yucno x=_}_)i_=_4‘_= 6 «cnoey. (Betnuwume smu «cnosay).

Hepecranonxoﬁ C MOBTOPEHHUSAMHU H3 h IJIEMEHTOB Ha3bIBa-
€TCA yIopsiHO4€HHOE€ MHOXECTBO, COACPKALIECE 1 3aaHHBIX 3JIEMEHTOB,

U3 KOTOPBIX HEKOTOphIE€ MOBTOpsitoTCa Kk, k,, ..., k, pa3s (mpuueM

k,+k, +...+ k,<n). MakcuMaibHOE YMCIO TaKHUX MEPECTAHOBOK

0603HauuM £, ¥ Ha30BEM YHMCJIOM MEPECTAHOBOK C MOBTOPEHHSIMH.
dopmyina:

B "
Y oklkl &l (2.10)

YIIPA’KHEHHSA

1. CKoJIBKO IIECTH3HAYHBIX YHCEN MOXHO 3aMKCaTh TaKHX, 4YTO B
HHUX nudpa 2 ucrmonb3yeTcs OaMH pa3, iudpa 5 — nsa pa3a u uudpa 7 —
TpH pa3a, Hanpumep 715757,

2. CxoNBKO pPa3lMYHBIX «CIOB», COCTOSIIMX M3 BOCBMH OyKB,
MOXHO COCTaBHUTh M3 CJIOBA «xapalmpn»?

11 3, QO‘IQTaﬂHﬁ € NOBTOPEHHUAMH

Ilpumep 1. B wxonvHou cmonoeoti Ha Oecepm Oaiom OMOKU U ZpYWiu.
B xomnnexm exooum mpu nnooa no evibopy wikonvruxka. CKoNbKo pasHbix 6apuanmos
Oecepma 603MONCHO?

Pewenue nonywum HenocpedcmeenHbim nepebopom: aas, ase, sez, ze2. Iony-
Yunu yemvipe sapuanma. Imo npumep covemaHuii u3 08yx nNeMeHmo8 C nosmope-
HUAMUY, KO20Q YUCIIO INEMEHMOB, U3 KOMOPbIX COCMABNAIOMCSA CoHemaHus m = 2, a yucio
anemeHmos, obpasylouux kaxcooe covemarnue k = 3, npuuem noboi nemenm uz m
MOJCHO nosmopsims 0o k pas. Ecau 0603nauums uckoMoe Konuvecmeo 6ce60IMOHCHbIX

. /%3 A¥3
coyemaruu Cg , mo Cg =4,

Omeem: 4 eapuanma.
3TOT XKe pe3ynbTaT MOXKHO HOJYYHTH IO hopMyie:

20



5: =C:+h—l ’ (2.11)

rae C,: — YHCIIO0 COYETAHHUI M3 71 3IEMEHTOB IO k C TTIOBTOPEHUSAMM.

B npumepe 1: C} =C,, ,=C}=C;? =4,

ITpumep 2. Ha «Ilone uyoec» nobeoumens svtuzpan 06a npusa. Bcezo umeemcs
namob pasHvix 6u0oe npuzos. Ckonekumu cnocobamu modxicem nobeoumenb omobpamo
8bIUZPbIUL, €CNU KANCO020 BUOA NPU3A MONCHO NOTYHUMb 00 O8YX WIMYK.

Pewenue nepebopom: ecnu npusel a, 6, 8, 2 U 0, Mo 803MONCHbIN ombop:
aa, 60, 88, 22, 00, ab, as, az, ao, be, b2, 60, 62, 80, 20 — 6cezo 15 cnocobos. ITo ¢op-

myne (2.11): 5,2 =C',,2‘,_1 =C62 =_f_§ =15,

CoueTaHHAMH C NIOBTOPEHHSAMH M3 1 3J1IeMEHTOB 1O k 3j1eMeH-
TOB Ha3BIBAIOTCA HEYNOPsAHOYEHHBIE MHOXECTBa (M1060it HaGop) 1o k 3ne-
MEHTOB M3 [JaHHBIX 1 JJIEMEHTOB, MPHYEM 000 IEMEHT MOXET HOBTO-
parcs 00 k pa3. HauGonbliee KOMHYECTBO TaKMX HAaGOPOB Ha3BIBAaETCS
YHCJIOM COYeTaHHUH U3 1 3JIeMEHTOB 1O k ¢ MOBTOPEeHHSAMH.

3JTO0 YUCIIO MOXKET OBITH NMONy4YeHO Mo Gopmyine (2.11).

YIIPAXKHEHMA

1. B mxonmeHOM Oydere mpomaeTcs TpH COpTa IHPOXKKOB: C
KapTOLIKOH, KarmycToi 1 ropoxoM. Ha 6oneioit nepemene Toncteiit Bacs
cbenaer10 nmupoxkoB. CKOMBKUMH COCO0aMHU MOXKET BBHIOPATh MUPOXKKH
ToncTriit Bacs?

2. CKOJIBKO CYLIECTBYET TPEYrONbHUKOB, [UIMHBI CTOPOH KOTOPBIX
MOTYT NIPUHUMATh OIHO M3 CIICAYIOIIMX 3HaYeHui: 4, 5, 6, 7 cM?

EQHQJIHHTCJH:HHC ynpaxxHeHus K pa3jesiy

« HeHMsl ¢ OBTOPEHUAMM»

1. Jlse xomanas! A u b urparor cepmio marueit mo 6ackerbomy
JI0 TeX Mop, MOKa OHA M3 HUX HE ONEPXKHUT YeThipex mobex (HUYBMX B
6acker6oie HeT). CKONIBKO Pa3IMYHBIX CEpUil MaTuei MOXET ObITH?

2. CxonbkuMH crnoco0aMH MOXHO IEpEecTaBUTh LHQpHI YHC-
na 123589, 4ToOsl MeXXIy IBYMs YETHBIMH LUM(GpPaMU CTOSIIM IBE HEYET-
HBIE.

3. CronmskuMH crnoco6aMy MOXHO NEpecTaBUTh OyKBBI ClOBa
«3Meeenl», YTOOB! TpU OYKBEI «e» He LUTH MOApSAa?

4. CroinbKUMH cnioco6aMH MOXHO NEPECTaBHUTH OYKBHI B CIIOBE
«maparay, 4yToOb! iBe OYKBBI «a» He CTOSIIH psAAOM?
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e CKOe onpeodenenue 8 m

CroxacTH4YeCKHM Ha3bIBAIOT HCIBITAHUE MIJIH OIBIT (MLICJICHHLIﬁ
WK AefCTBUTENbHBIN), €CIIM 3apaHee Helb3s Npeayraiarh ero pe3yILTaTsl
HIIX UCXOA. Peaynb'ra'm (PICXOJIBI) CTOXaCTHYECCKOI'O OIbITa Ha3bIBAIOTCA
CI1y4aiHBIMH COOBITHSAMM HITH NTPOCTO COOBITHUSAMH.

THpunmepei:1) B ypre nexcam 3 zeomempuiecku 0OUHAKOBbIX WApPA, HO pa3-
HblX O Yeemy — benviii, cunuti u KpacHold. M3 ypHel He 2108 6bIHUMAlOM OOUH wap
u cMompam, Kakozo oH yeema. Onbim — uU3bAmMue WAapa u3 KOP3uHsl, cobvimue —
u3bAMUE Wapa onpeoeneHHozo yeema.

2) Bvibpacwieaemces uzpansHulii Kybux (onsim), 8sinadaem 0eoiika (cobbimue).

CoObiTHs 0603HAYaIOT 3aMNIaBHBIMH JTaTHHCKUMH OykBamu A, B,
Curtn.

Co6siTHE, KOTOPOE 0053aTENbHO NPOU30HIET B pe3yabTaTe HUCIbI-
TaHHs, Ha3bIBACTCA AOCTOBEPHBIM (o6o3HaqaeTcsl CHMBOJIOM Q), a KOTO-
poO€ HE MOXET HpOHSOﬁTH B PE3yNbTaTC UCMBITAHHUSA, — HEBO3MOXKHLIM
(cumBon ).

TIpumep: B mewxe nexcam 3 kapmogenunvl. Onbim — usvamue o6owa us
Mmewxa. J[lJocmoseproe cobvimue ) — uzvamue Kapmogenunvl, HeOIMONHCHOE COBbI-
mue @ — usvamue kabaixa.

Heckonbko coOBITHH Ha3bIBAIOTCSH P2aBHOBO3MOXKHBIMH, €CIIH
B pE€3yJbTaTe OIbiTa HU OOHO U3 HUX HE UMEET 60ﬂbl]1y10 BO3MOXHOCTHb
HIOSIBIIEHMS, YEM OpYTHE.

Ipumepri:1) B ypre nexcam mpu 6Gunvapouvix wapa — 6enbiil, cuHuil
u KpacHwiii. OOHOKpamHble u3bAMuUs wapoé 1106020 yeema — pasHOB03IMONCHbIE
cobvimus.

2) B ypne nexcam uemvipe wapa c Homepamu 1, 2, 3 u 4. I[Ipu smom, wap
Ne | — benvuii, wap Ne 2 — kpacHwiil, a wapel Ne 3 u Ne 4 — cunue. Onblm — usvamue
00020 wapa. Cobbimue — uzeneveHue wapa ¢ Kakum-a1ubo HoMepom — ece cobbimus
pasHoeoamodchbl. Cobbimue — uzeneyenue wapa onpedereHHozo yeema — cobbimus
HepasHoBO3IMOXCHbL. SICHO, umo nosenenue cune2o wapa umeem 6onsule UaHcos.

Knaccuueckumu npumepamu pagHo603MOHCHbIX COObIMULL AGNAIOMCA. BbING-
OeHue opaa unu yugpel npu 0OHOKPAMHOM 8bIOPACHIBAHUY MOHEMDYI; BbINGOEHNUE HUCEN
om [ 00 6 npu oOHoKkpamHoM 8vibpaceiéaHuu uepanbHoO2o Kybuka; evinadeHue noHo2o
HoMepa npu pasvicpbléanuu nomepeu (vecmuom!) u m.n.

IIpumep HepasHoBo3IMONCHBIX cOBbIMUL: 8binadeHue npu 08YKpamHoM 6bl-
bpaceisanuu monemwi: 1) 08yx 2epbos, 2) dsyx yugp, 3) zepba u yugpul. Pasymuo
npeononoAcUMs, YMo PABHOBOIMONCHBIMU UCXO0AMU ONbIMA ABIIOMCS Chedylouue:
2epb — 2epb, 2epb — yugppa, yugppa — 2epb, yugppa — yugpa. Omcioda svinade-
Hue noopad 08yx 2epboe (unu 08yx yugp) u evinaderue ooHozo 2epba (be3paznuuno,
8 KaKoM nopaoke) — cobblmusi HepasHOBO3IMONCHYIE.

Pe3ynsraThl onbiTa (COOBITHS) MOTYT GHITH COBMECTHMBIMH U He-
COBMCCTHMBIMH.

CoObITHSI HaA3BIBAIOTCA HECOBMECTHMMBIMH (HECOBMECTHBLIMH),
€CJIM HaCTYIUICHHEC OOHOI0 M3 HHMX HCKIIIOYAET HACTYIUICHHE OPYruX, H
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COBMECTHMBIMH (COBMECTHI)IMH), €CJIM HaCTYIUICHHE OOHOro U3 HUX HE
HCKJIIOYAET HaCTYIUICHHUS OPYTrUX.

IIpumepbl Hecoemecmumbix cobbimuti: 1) B pesynbmame oonozo evibpacbiea-
HuUst MOHembl 8binadaem 2epb (cobvimue A) uru yugppa (cobvimue B);

2) Haccaxcup onnamum npoe3o (cobbimue A) unu npoedem «3ailyem»
(cobvimue B);

3) Cayuaiinan kapma u3 konooet — 6ybHa (cobvimue A) unu nuxa (cobsi-
mue B).

IIpumepvr coemecmumpix cobbimuii: 1) Cayuaiinas xapma u3 konoos —
6ybHa (cobbimue A) u cayuatinas kapma u3 kool — 6ocbmepka (cobvimue B);

2) Ilpu nepeom 6pocanuu monemo! gvinan 2epb (cobvimue A), npu emopom
bpocanuu monemy! gvinana yughpa (cobbimue B).

3) Cobvimue A — 8 ozopode pacmem by3una. Cobvimue B: 6 Kuege npoicu-
eaem J]novka. Cobvimue A u B sensiomcs coemecmumbimMu.

MHoxecTBO Bcex COOBITHIT pacCMaTpHBaEMOIO OINBITa, OXHO M3
KOTOPBIX B PE€3yabTaTe OIbITa 00s13aTeNILHO HpOHSOﬁ)lCT, a mo0ble ABa
M3 KOTOPBEIX HECOBMECTHMBI, Ha3bIBa€TCS MOJIHOM rpynmnoii coobITHii.

Cob6riTusi, obpasylouye MOJIHYI0 IPYyNITy, Ha3bBAlOT 3JieMeH-
TapHBIMH.

IIpumepur: Ilonnyio epynny cobbimuii obpasyiom: 1) npu odonoxpammom 6po-
canuu Monembl — 3n1eMeHmapHele cobbimun: A — evinadenue 2epba, B — evinadenue

ugpbl;
e 2) npu ooHokpamHom evibpacbléaHuyu uzpanbHo20 Kybuka — evinadeHue
ntoboii uz wecmu yugp;
3) npu ooHokpamrnom ebibpaceiéanuu uzpanvHo2o Kybuka: A — evinadeHue
yemHotl yughpel, B — evinadenue Hevemnoi yugppol.
IIpoTuBONOMOKHBIM COOBITHIO 4 Ha3bIBAaETCSA COOBITHE, KOTOPOE

MPOHUCXOOMT TOJIBKO TOr’Ia, KOrga HE MPOUCXOOMT coObiTHE A.

O6o3nauenne: A .

ITpoTtnBoNONIOXKHBIE COOBITUSA 06pPa3yIOT MOMHYIO IPYNITY COOBITHI.

IIpumep: Bvinadenue opna npu ooHom nodbpaceiéanuu mMoHemsl — npomu-
80NON0ACHOE CObbIMUE K 8bINAOEHUIO YUPDDbI.

Knaccuveckoe onpenesieHue BepoOATHOCTH:

BeposiTHOCTBIO CitydaiiHOTO COOBITHS A Ha3BIBalOT OTHOILEHHE
YHClla 3MEMEHTApPHBIX COOLITHH, KOTOpBIE OJarONpPHATCTBYIOT 3TOMY
COOBITHIO, K OOLLEMY YHCITy BCEX 3E€MEHTapHBIX COOBITHI, BXOMALIMX B
TMOJIHYIO TPYNIy COObITHH.

O6o3nauenne: P(A).

UYucno cobbiTrii, 6maronpusTcTByOmMX cobbITHIO A, 0603Ha-
4YHM m, a YUCII0 COOBITHIT B ITONHOM rpyrne coObTHII — n, TOra MO ONpe-

m
neneHuo umeeM: P(4)= —n- @3.1)
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IIpu ucnonp30BaHMK JaHHOH (OpMYIBl 3amauya CBOJUTCS K Ipa-
BHUJIBHOMY HAaXO0XICHHIO o6mero Yycla » TOJMHOM rpyHmel 3JIEMEHTAp-
HBIX COOBITHH 1 YKMCIIa m IEMEHTapHBIX COOBITHIA, 611aroNpUATCTBYIOIIMX
OaHHOMY. J[ns KOHEYHBIX MHOXECTB COOBITUH NPH HAXOKAECHUH M U n
MIKPOKO UCHONB3YIOTCs POpMYITBI KOMOMHATOPHKH.

ITpumeper:1) Kaxosa seposmnocmb sbinadenusn wemoli yughpel npu ooHo-
KpamHom @blbpacvléanuu uzpanbHozo Kybuxa?

Pewenue: Obosnawum cobvimue «ebinadenue yemnoti yugpol» Gyxeol A.
Bcezo anemenmapnuix cobvimuii 6 (n = 6); anemenmapHuix cobbimui, 6razonpusm-

cmaylowjux coboimuio A:3 (m = 3). ITo gopmyne (3.1): P(A4) = %

Omeem: 0,5.

2) Kaxoea eepossmruocmb cobvimusn A — evinadenue 08yx yughp npu oeykpam-
HoM nodbpacwvieanuu monemo:?

Pewenue: Bcezo pasHoseposmHblx HeCOBMeCMUMbIX 31eMEHMAPHbIX COBbI-
muti, 06pasylowux NoaKyio 2pynny, — yemelipe, a UMeHHo: 2epb — 2epb, 2epb — yug-
pa, yugpa — 2epb, yugppa — yughpa (n = 4). bnazonpuamcmeyem cobvimuto A 00HO
nemeHmapHoe cobvimue yugppa — yugpa, mo ecmv m = 1. Hcxoman eeposmuocmy

PA)="=2=025
n

FNy

Omeem: 0,25.

3) B ypre nexcam 10 npoHymeposanHbix 6uneapoHsix wapos. OOHo8pemeHHO
uzenexaiom 2 wapa. Kaxoea eeposmnocmes, 4ymo useneverwvl wapvl Ne 2 u Ne 52

Pewenue: Ilonnas spynna snemesmapHvlx cobbimui — 6ce603MOMNCHbIE COYe-

manus u3z 10 wapos no 2: y = Cl’o = % = 2_21.9. =9 5=45. brazonpusmcmey-
1.8l

1

45’

owee cobbimue oono: m = 1. Hexomas eeposmuocms P(4) =

3|3

Omeem: — .
45

OuesuaHo, uto P(B) = 0, P(Q2) = 1, a 115 106010 Ci1y4aiftHOro cobbl-
T A umeeM 0 < P(A) <1.

YIPAJXKHEHUS

1. Ha unnoapome B 3abere y4actByloT 3 nowagu: Genas ¢ yep-
HBIMH [IITHaMM, YepHas C pbKMMH MATHAMH U PbKasi C CEPbIMHU MATHAMH.
Haiiti BeposATHOCTB TOTO, 4TO 3a0€r BHIMIPaeT MATHUCTAS JIOMIAMb.
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2. Cepsesnbiii Ilers pemmn xynuth koH¢ery. B accoprumeHnTe
uMeeTcs 7 KapaMenek, S neaeHoB U 4 mokonaaHsie «Jlacroukm». Kakosa
BEPOATHOCTH, 4TO [leTs monakoMurcst HpHCKOH?

3. B xop3uHe y macxaibHOro 3aiiua 6buto 25 suu: 7 3eleHbIX,
10 xpacHbIX, 5 XENTHIX, OCTaJdbHBIe — cHHHe. [lo myTH omHO M3 sAuI
norepsanock. KakoBa BEpPOSATHOCTH TOrO, YTO MpPOMAaBMIMM OBUIO CHHEE
AHno?

4. B memke nexar KapTouku ¢ GyKBaMH, W3 KOTOPBIX JOMKHBI
COCTaBUThH IUIaKaT: «CHaprak — 4YeMIIMOH, HO 3eHUT — Kpyue!». 3Haku
OpenuHaHus MHMIIYTCS Bpy4yHylo. BpenHas Pura Hayrag wussiMaer u3
MellIKa 1 Ips4eT ofHy OykBy. HaiiTi BepOSATHOCTB TOTO, 4TO OHa CHpsATAIa
oyxsy 1) e; 2) a; 3) 1;4) u.

5. W3 xonomsl, conepxaiteii 36 xapT, BLIHUIMAIOT HayraJ o OXHOM
Kapte. KakoBa BEpPOSTHOCTH CIEAYIOIMX COOBITHH: A — MEpBBIM H3BIIE-
4eH Ty3; B — nepBoii U3BNeYeHa yepHas kapTa; C — u3BlIeYeHUE BTOPOIi
KapThl — JiaMa, €CJIM MEPBBIM U3BJICUEH U OTIIOKEH Ty3; D — H3BIeYeHHe
TpeTbel KapThl — YE€pHast MacTh, €CIIH HEPBHIM H3BICKIH U OTIOXKUIN
4YEepBOBOTO BAJIETa, @ BTOPOIl — HNECATKY HUK?

6. HaiiTu BEepOATHOCTB TOrO, 4YTO Hayraj B3fATas KOCTSIIKA
JOMHHO COAEPXKHUT MeHee 6 ToYek.

7. B nensuHapuu npoBoauTcs BUKTOpuHA, U 100 moceturensm
Jany mapsl, poHyMepoBaHHbIe oT 1 10 100, koTOpHIE 3aTeM ObIIM MU
OporueHsl B 6acceiiH k aenbhuHaM. KakoBa BEpOATHOCTb TOrO, YTO J€Jib-
¢uH BBIOPOCHT M3 BOAHI [Iap, HOMEP KOTOPOro AenuTcs Ha 77

8. ¥ 6 menkoB faaMaTHHLIEB HAa XBOCTaX HMEETCS COOTBETCTBEHHO
or 1 10 6 nared. KakoBa BEpOATHOCTB TOTO, YTO y Hayraj B3STOrO ILEHKa
YHCJIO MATEH Ha XBocTe OyneT He MeHee 37

9. Bpennas Pura urpaer ¢ CepsesnbiM Ilereil B «Yrapait aBy-
3HaYHOE uKcio». KakoBa BEpOATHOCTH TOTO, YTO:

a) Pura 3aragana HeueTHoe 4ucio?
6) Pura 3aragana uuco, kpardoe 11?
B) Pura 3aragana uucno, He npesocxozsuiee 257?

10. B npyny mnaBator 30 myk. YdyeHble OTIOBWIH 12 M3 HuX,
MIOCTaBH/IM METKH, 3aT€M BEPHYJIH X B 03€p0. Beiunciure BEpOATHOCTD
TOTO, 4YTO BBUIOBJICHHBIE U3 MPyHa 2 I{yKH OKa3aJIUCh C METKAMH,

11. Ha monke cToMT cnoBapb, OXHOTOMHAs YHIMKIONEINS, CIIpa-
BOYHHUK M yueOHuk. C monky Hayran B3sinu 3 kHuru. KakoBa BepoSTHOCTB
TOTO, YTO KHHTH ObIIIM B3ATHI B CJIEAYIOILEM MOPSAKE: CIOBaph, SHLHKIIO-
neaus, yye6Huk?
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12. IIpsmoyroseHslit mapamienenunen pazmepoM 20 x 30X 40 cm
BBIKPAaCHIM cjieaylomuM oOpa3oMm: rpaHu 30X 40 — 4YepHBIM LIBETOM,
rpaHu 20 % 30 — GenbiM, a rpaHu 20 X 40 — cepbIM. 3aTeM ero paspesanu
Ha KyOuku co cTopoHod 5 cm. HaiiTm BepOsATHOCTH TOTO, YTO B3STBIN
Hayrag KyOWK COZEpXMWT OKpAaIl€HHbIMH [BE IpaHM, NPUYEM B YEpHBIH
u Genblit LBETA.

Tema 4. [eomempuueckas eeposmHochb

IIpumep 1. [anwl 08a koHyenmpuueckux kpyza paouycog R u R/2 (puc. 4.1).
Hayoauy evibupaemcs mouka uz 6onvwiozo Kpyza. Kaxoea eeposmnocme mozo, ¥mo
3Ma MoYKa OKAdICeMC BHYMPYU MAN020 Kpy2a, echu nonaoawue 6 1iobsle mouKu eHympu
unu Ha zparuye 6oTLUO20 KPY2a pABHOBOIMONCHO.

Puc. 4.1

Pewenue: Hcxkoman eeposmnocmv pasna OmMHOWEHUIO NAOWAOU MAN020
Kpyza Kk nnowjaou 6onbuiozo:

1
Orszer.: 7
B HexoTOpbIX 3a7auax cIOBO «HAymauy» HYXKJAETCs B YTOUHEHHUH.
TlosicHuM 31O Ha npumepe 2.
IIpumep 2. B oxpyacHocmu paduyca R wayoauy (cnyuatino) evibupaemcs
xopoa. Kakosa éeposamrocmsb, ymo ee Onuna oxascemcs He 6onee paouyca R?
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Puc. 4.2

AN

Puc. 4.3

Pewenue 1: ITycms cnoso «nayoauy» obosrHauaem credyoujee.

B npouseonvroti mouke M okpyscHocmu npoeodamcs kacamenvras T
u cexywan MN noo cayuaiineim yenom Q, 20e @ € [0; 7] (puc. 4.2). Cuumaem sce
sHavenus yena o < [0; 7] paenososmodicHeimu. M3 pucynka eéudHo, umo ecnu

a e [O; T/ 6] U o e (5—6’i ; 7], MO X0pOa oKasicemcs MeHbue UNU PABHA PAOUYCy;

ecnu wce a € (7 /6;57 /6), mo xopoa MN okaxcemcs 6onvute paduyca. B amom cay-

yae uckomas 8eposmHocmb P = A1 ooe =0+, LI
Ha 6 6 3

cymma yenos, coomeemcmeyloujas 6razonpusmuomy ucxody onvima. M, =77 —

yaon, coomeemcmaylouuli 8CeMy MHOMCECMBY B03MONCHBIX UCxo008. Hckomasn eeposam-
/73 1

—=

Pewenue 2. Ilvems cnoso «xayoauy» obosHauaem makoii 8v160p XxopoObi:
Ha ouamempe AB (puc. 4.3) svibupaemcs npouszeonvHas mouka M u uepes Hee nposo-
oumcs xopda CD L AB . Bwibop nwoboii mouxu M na AB — pasHogosmodicen.

Ilocmpoum npasunbHelli BNUCAHHYIT WECMUY20TbHUK, KAK NOKA3AHO Ha pucyHke 4.3.

HOCMb P =

Tozoa uckoman 6eposmHocmb P=ﬂ , 20e #,=AE +FB | u,=AB=2R,
#“

#y=AB -EF =2R- 2R-§= R(2-~f3). Hckoman seposmuocms

P:ﬂ:z_ﬁ
#a

~ 0,134 .
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Kax BHIOMM, pe3yabTaT CymIeCTBEHHO 3aBUCHT OT TOTO, KaK opra-
HM30BaTh (MBICTIEHHO WK (aKTHYEeCKH) Ipoliecc 0T6opa ciy4aitHoi Benu-
YHHBI Haymayy».

U3 npumepos 1| u 2 cnepyeT, 4To reOMeTpHYECKast BEPOATHOCTb P

co6BITHS €CTh OTHOWIEHHE ABYX uncen 44 u M2 | omHo u3 koTopeix 44

Ha3bIBAIOT MEPOi MHOXECTBA GIIarONpPHSTHEIX UCXONOB, Bropoe (42) —
Mepoii Bcex BO3MOXKHBIX HCXOHOB (IPHYEM H TEX, M APYTHX HCXOMOB MOXKET
65ITh 6€CKOHEYHOE MHOXECTRO).

YIIPA’KHEHUS

1. Haiiti BeposTHOCTBH TOroO, YTO TOYKa, OpolLIeHHas B KBaipar,
OKa)XETCS BHYTPH BIIMCAHHOTO B HETO KPyTa, €CJIH BCE MOJIOKEHHs TOUEK B
KBaJpaTe paBHOBO3MOXHBEI.

2. TlapkeTHBli TON COCTaBICH U3 MPSAMOYFOJBHBIX ILUIMTOK
pasmepoM 6X24 cM?. Onpenenure BEPOSTHOCTH TOTO, YTO yIaBIuas Ha
M0JI MOHETA MOJIHOCTBIO JISKET Ha OIHY IUIMTKY, €CIIM AHaMETP MOHETHI
2 cm.

3. CrepxeHs ANHHBI @ Hay#ady pasjioMany Ha 3 yactu. Halinure

a
BEPOATHOCTH TOrO, YTO AJIHHA Ka)KIOi YacTH oKaxeTcs Oosnbiue 4— .

4. 3amaua o ToNCTOM MOHere. Kakoil TONMILHMHE! IOMKHA OBITH
MoHeTa (OXHOPOHBIH HIHINHAP) AUAMETPA @, YTOOBI BEPOATHOCTH NNafieH!s
ee Ha pebpo paBHsIachk 1/3. Yoap MOHETBI O TOPH30HTAIBHYIO IIOCKOCTh
CUHUTATh HEYNIPYTHM.

VkaszaHue: pacCMOTPETh ABa Cily4as: 1) Korma ABMXKEeHHe Opo-
[IEHHOH MOHETHI CllyyaiilHoe — MOHETa BBIOpachIBAETCS «BHHTOMM;
2) xoraa ABMXXEHHe OpOLIEHHOH MOHETH! MJIOCKONapauiensHoe (OQHO U3
OCEBBIX CEUYEHHiIT MOHETBI JBIDKETCSA B CBOEH BEPTHKAIBHON IMIOCKOCTH
(Takue BbHIOpachIBaHMS MOJYYAIOTCS C UCIONB30BAHHEM OOMBILIONO Majbla

pYKH)).

T Hezag ble codvimusa. epPoAMHOCHD,
Teopembl yMmHodcenun
I[Ba COOBITHS Ha3BIBAIOTCS HE3aBUCHMBIMH, €CJIH BEPOATHOCTD
1106010 M3 HUX HE 3aBHCHUT OT TOrO, IPOU3OULIO WIH HET Apyroe coGhITHE.
Ilpumep: B nauxe Hocogbix nnamkog nexcam 2 CuHux niamka u 3 KpacHbix.
Paccmompum cnedyrowue cobvimus:

3
— A — u3zenevenue Hay2ad kpacHozo naamxa, (8eposmHocmb P(A)=-5- =06
CO2NACHO KNACCUHECKOMY ONpeoeneHuio);
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— B — nosenenue cunezo nnamka npu noBMOPHOM u36NedeHUY, ecnu nep-
6blll UZLAMbLU KPACHbIN NAAMOK neped 3mum 8epHynu obpamHo 8 nauky

(P(B) = % =0,9);

— C — nosenenue cunezo niamxa npu NOBMOPHOM U3BNEHEHUY, eCnu nep-
8blll U3LAMbIU KPACHbIU NAAMOK He 6epHyIU 6 nayky (8eposmHocmb

2
P(C)=—-=10,)5).
© 4 )

30ecv cobbimus A u B sensiomes He3a8UCUMBIMU, NOCKONbKY UCX00 Onbima
(cobvimue) B Hukak He 3asucum om ucxooa onvima A, u éeposimrocms P(B) ne 3aeucum
om eepossimuocmu P(4). Cobeimusa A u C — 3a8ucumsie, ROCKONbKY 6€pOSMHOCMb
cobbimus C pagna 0,5 ¢ yuemom nacmynnenus cobvimus A, u ona 6vina 6w pasta 0,4,
ecau 6vi cobbimue A He Hacmynuo.

Heckonbko coOBITHIH Ha3BIBAIOTCS INOoNnapHO-HE3aBUCUMBIMH, €CJIIX
Ka)XXObI€ OBa U3 HUX HE3aBHCHMBIC.

BCpOﬂTHOCTb coOBITHS B, BBIYHMCJIEHHAs B MPEAIOJIOXKEHHH, YTO
CoObITHE A yXe€ NpPOU30LUIO, Ha3bIBAETCS YCJIOBHOiH BepOSITHOCTLIO
co0bITHS! B 10 OTHOLIEHHIO K cOObITHIO A.

O6o3nauenue: P, (B).

TIpumep: B ypHe nesjcam mpu KpacHolx GUNbAPOHbIX wlapa u 06a CUHUX.
ObosHauum: A — cobvimue, cocmosiwyee 8 uzgneyeHuy kKpacHozo wapa, B — cobvimue,
cocmosuyee 8 U3BNeHeHUU CUHe20 wapa.

=0,6

Ecnu wap uzenexaemcs u3 yprvt monsko o0uH pas, mo umeem P(A)=

W | W

2
P(B, =g= 0,4.

Ecnu 0sa wapa uzenexaiomcsa nocnedosamenvro be3 sozepama 8 ypHy, mo
Mexncoy eeposmHocmamu HacmynaeHua cobvimuii A u B eo3Huxaem 3asucumocme.
Hanpumep, ecnu nepevim uszenexnu Kpacuwli wiap (cobvimue A), mo eeposmuocmb
Hacmynnenus cobbrmus B 8 smom cnyuae 3agucum om nacmynuewezo cobvimus A:

P,(B)= % =0,5 (cpasnume c P(B)).

Ecnu oice nepsvim Gyoem uszeneven cunuii wiap (cobvimue B), mo npu
NOBMOPHOM UCNbIMAHUYU 6ePOSMHOCMb U361EYEHUsi KpacHozo wapa (cobvimue A)

3
menepb 3asucum om npousowedwezo cobsimusn B: Fp(A) = i 0,75 (coenacno

KaaccuyeckoMy onpeoeneHuio eeposimriocmu (cpagrume ¢ P(A)).

IIpousBeaennem AByx coObITHii 4 1 B HaseiBaloT cobOsite C,
COCTOsILieE B TOM, YTO B pe3yJabTaTe MCHBITaHMA NpOMCXomaT oba pac-
CMaTpuBaeMbIX cOOBITHA. [lpyruMu ciioBaMu, coObiTHE C COCTOHUT B TOM,
YTO NMPOM30ILTIO0 cOObITHE A U COOBITHE B.

O6o3nayenue: C =A4B.
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IIpumep: B ypHe Haxooumcs name 6unbApOHbIX WAPO8 — MPU KPACHbIX U
0ea cuux. ITycmb A — cobvimue, 3aknoyaloujeecs 6 U3GNEYeHUU NEPevbiM KPACHO20
wapa, cobbimue B — & uzeneuenuu emopvim — cumnezo wapa, cobvimue C — 6 mom,
Ymo nepevim u3giekaemcs KpacHwlli, a mopbim — cuui wap. To ecmb cobvimue C
npeononazaem coemecmtoe Hacmynnerue cobvimuii A u B. ITo onpedenenuio npousee-
OeHus cobbimuii 30ece C=AB.

HpOHZ{BC}lCHHCM HeCKOJbKHX COOBLITHII Ha3bIBaeTCs COGBITHC,
3aKJIIOYAIoNIeecss B TOM, YTO B PE3YJALTATE€ MCIBITAHHMS NPOU30HIYT BCe
paccMaTpHuBaeMble COOBITHS.

Ilpumep: B nemrnem nazepe omovixatom oemu 8 gozpacme om 9 0o 15 nem
u3 pasubix cmpaH. Paccmompum cobbimue G — nosenenue Ha chopmnaowjaoke
Oesouku,; cobbimue L — nosenenue na cnopmnaowaoke pebenka 12 nem; cobui-
mue R — nosenenue Ha cnopmniowjaoke pebenka uz Ascmpanuu. Tozda npous-
eedeHuem 3mux cobvimuii 6yoem cobvimue S — noseneHue Ha cnopmniowaoxe
12-nemneti ascmpanuiickoii degouku: S = GLR. (Ho omcioda ewe He cnedyem, umo
P(S) = P(G)-P(L)-P(R)).

Ha BOIPOC O 3aBUCHMOCTH BCpOﬂTHOCTeﬁ COBMECTHO HacCTyrma-
IOIMX COOBITHIA OTBEYAIOT CEAYIONIME BE TEOPEMBI.

Teopema yMHOdCEHUA ONA 3A8UCUMBIX COOBIMUTE

Ecnu cobbitus A v B ABNAIOTCS 3aBUCHMBIMH, TO BEPOSTHOCTE
ux npousseneHus (codsitie C = AB) paBHa MPOU3BENECHUIO BEPOSTHOCTH
OOHOI0 U3 HUX Ha YCJIIOBHYIO BEPOATHOCTD APYroro:

P(C)=P(4) P,(B) (CRY)

Ilpumep: B mazasune npodaiomca 5 nneepos: 0ea uephuix, cepebpucmuiil,
KpacHulil u xcenmolil. B mazazun 3awnu 2 noxynamensi, kaxcovlii ¢ yenvio npuo6-
pecmu cebe nneep. Kaxosa eeposimnocme mozo, umo 6yoym npodarnsl 06a YepHbix
nneepa?

Pewenue: nycmov cobbimue A — npuobpemenue nepebiM nokynamenem
uepHo20 nneepa, cobbimue B — npuobpemenue emopvim nokynamenem uepHO20
nneepa, cobvimue C — KynaeHvl 08a uepHvix naeepa. Ilo onpedenenuto npouseedenus
cobvimuti umeem C = AB. Cobbimus A u B — 3asucumbie, nocKonbKy 8eposmHocms
Hacmynaenus cobvimus A enusem Ha eeposmHOCMb HacmynieHus cobbimus B.

B camom Oene, ecnu nepsuiii noxynamenv kynum uepnuiti nieep (P(4) = % ), mo
6epOAMHOCMb NOKYNKU YEePHO20 naeepa 6mopbiM CmaHem pagHol %(no Knaccuye-
ckoMy onpedenenuio). Ecau oice nepevlii He Kynum uepHblii nieep, mo eeposmHocmb
NOKYNKU 4epHo20 nieepa 8mopblM cmaHem pagHoil %:-;- 3asucumocme ecmo,
3Ha4um HysxicHo ucnonvzosamv gopmyny (5.1). Coenacro gopmyne (5.1) umeem:
P(C) = P(4)- P, (B) = g-l=l=0.l.

Omeem: 0,1.
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Teopema ymuodscenun ons nHe3agucumsix coovimuii

Ecmy coObits A 1 B — HE3aBUCHMEIE, TO BEPOSATHOCTL COOBITHSA
C=AB paBHa NpON3BEACHHIO BEPOATHOCTEH cOOBITHH A M B:

P(C)=P(4) - P(B) (5.2)

Ilpumep: Monema noodbpacvieaemcs dea paza. Kakoea eeposmuocme gvina-
OeHus opna é nepeom bpocke u yughpvl 60 smopom?

Pewenue: Paccmompum cobvimue A — evinadenue opna, cobvimue B —
svinadenue yugper u C — evinadenue opna npu nepsom bpocke, a yugpvl npu emo-
pom bpocke.

Coenacto onpedenenuro npoussedenus cobvimuii umeem C = AB. Cobbi-
mus A u B — He3aeucumbl, NOCKONbKY 8eposmHocmes Hacmynienus nobozo u3 Hux
He eénusiem Ha eeposmHocmb HacmynneHus opyzozo. Coanacvo ¢opmyne (5.2) nony-
yaem:

P(C) =P(4) -P(B) = 0,5-0,5 = 0,25.

Omeem: (),25.

O6e TeopeMsI cripaBeAIMBEI 11 OoJiee, YeM JBYX COOBITHIA,

Hanpumep, ecnu cobvimue B 3asucum om Hacmynnenus cobvimus A, a
cobbimue C 3asucum om Hacmynnenus cobvimus B, mo cobvimue D, 3axniouaioweecs
8 coemecmHom Hacmynnenuu cobvimuii A, B u C, umeem eepoamuocmo:

P(D) =P(4) - Py(B) - Pyp(C)
Ecnu xce cobbimus A, B, u C nezasucumwt, mo: P(D) = P(4) - P(B) - P(C).

YIIPAJKHEHUSA

1. B memxke Jlema Mopo3a Haxomutcs 30 xoHdeT «AneHka»
n 50 xoHder «benouxa». Jlex Mopo3 Hayrang BBITACKMBAET M pa3gacT
no oxHo# koH¢ere nersaM. KakoBa BeposTHoCTh: 1) uTO mepBEie ABa pe-
Genka momyyar no «AjieHke»? 2) 4TO HepBbie TpH peGeHka mony-
4aT KOH(ETH B IOCIENOBATENBbHOCTH: «AneHka» — «benoukan —
«benouka»?

2. B kypsATHuKe XHUBYT 5 Kyp: TpH Genbie u ABe cepbie. Ha npo-
IyJIKy M3 KypATHHKa JpYT 3a ApyroM BeiLUM 3 Kypouku. KakoBa BeposT-
HOCTB TOTO, YTO OHH NPOCJIENOBAIN B TAKOM Nopsiake: 1) cepas — Genas,
2) cepas — cepas — OGenas. Mi3sMeHuTCS M MCKOMast BEPOSTHOCTH MpH
nepecTaHoBke Bbixofa kyp? Hanmpumep, mis cnyyas Genas — cepas —
cepas?

3. B naBke Toprosua 6mxyTepueit nmMeeTcs 3 CyHIy4Ka, B KKIOM
u3 xotopeix no 10 u3nenuit. B mepsom — 8 GpacneroB ¢ candupamu,
BO BTOPOM — 7 Ky/IOHOB canHpamy, B TpeTbeM — S5 KoJlbe C candupamy.
U3 kax 1010 CyHAy4Ka HayraJ TOproBeL BEIHUMAET 110 ONHOMY YKpPALIEHHIO
s opopmiieHus BUTpHHBL. HaliTH BEpOATHOCTH TOTO, YTO B BHUTpPHHE
6yner npencrasneHa candupHas Honbopka.
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4. Cpenu 100 KypcaHTOB MOPEXOQHOTO YYHIHMILA 75 UMEIOT POCT
Menbuie 1 M 80 cM 1 25 — pocr, Gonbmuit unu pasueiid 1 M 80 cM. Haiitn
BEPOSATHOCTh TOTO, YTO CPEAM TPEX CIIyd4alHO BCTPEYEHHBIX KypCaHTOB
JIBOE OKaXyTCsl HIXKe, a ofuH Bbie 1 M 80 cm.

5. BepositHOCT TOTO, uTO Toncteit Bans u Cepbesnsiit Ilets 06a
MOIOT pykH Inepen obemoM pasHa 0,32. U3BectHo, yTo Bans mMoer pyku
nepen o6enqoM ¢ BeposaTHocThio 0,8. C kakoit BeposTHOCThIO IleTs MoeT
pykH nepen obemxom?

T " m
e 1 CNOHCEHUA

Cymmoii aByx cobbiTHii A 1 B HasbiBaetcs cobsiTe C, cOCTO-
siliee B MOSIBJICHUH XOTs GBI OMHOTO M3 COOBITHI A 1k B.

Ilpumep: nosenenue 080tk Uty yemeepku npu 8s10PACLIBAHUYU USPATLHO20
kybuka C = A + B — cumeonuyeckasn 3anuce cobbimus, cocmosiujezo 6 mom, ¥mo
evinaoaem nubo 06otika (cobvimue A), nubo vemsepku (cobbimue B).

ITIpumep: A — cobvimue, 3axniouaioweecs 6 uszenedenuu Kopons byben u3
Konodvl. B — uzeneuenue mo6ozo mysa. C = A + B — cobvimue, cocmoswee 6 uzgne-
yenuu aubo kopons GybeH, nubo nobozo mysa.

CymMMoii HeCKONBKHMX COOLITHIi Ha3biBaeTCs COOBITHE, COCTO-
siliee B MOSIBIEHUH XOTs ObI OXHOTO M3 3TUX COOBITHIA.

Ilpumep: B wnane ceepnymvr 6 mpybouxky nomepeiinble Homepa om |
00 36. Buiuzporunoimu sensiomes nomepa 2, 7, 29, 30, 32, 34. Ilycmo A, — uzeneve-
Hue Ne 2, A, — Ne 7; A, — Ne 29; A, — Ne 30; A, — Ne 32, A, — Ne 34. Cobbimue
A=A, +A,+A +A,+ A+ A ,cocmoum 6 useneuenuu u3 wasnbl 1106020 6b1UPLIUHOZO
HoMepa.

HaHOMHHM, 4YTO ABa COOBITHSA Ha3bIBAIOTCS HECOBMECTHMBIMH
(HecoBMeCTHBIMH), ECJIY HOABJICHHE OXHOTO B AaHHOM HCIILITaHUH (OIBITE)
HCKIIIOYACT IMOSABJIICHUE ApPYroro, ¥ COBMECTHMBIMH (COBMCCTHI:IMH),
€CJIN MOSABJICHHEC OOHOI'O0 HE MCKJIKOYACT MOSIBJICHHUS (PUIH HE l'IOﬂBJICHPIﬂ)
Apyroro (cM. Takxe Temy 3).

TI'pagpuyeckas urniocmpayus

CoOsiTHEe A — nmonazmanue B MoOYI0 TOUKY 30HHI 4, cobbiTie B —
fonagaHye B 100y TOUKY 30HHI B.

Puc. 6.1 — cobbiTH A ¥ B HECOBMECTHUMBEI.

Co6bitHio C = A + B COOTBETCTBYIOT BCE TOUKH KaK 30HHI A4, TaK
Y 30HBI B.

Puc. 6.2 — cobbiTist A ¥ B COBMECTHMBI.
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Puc. 6.1

Teopema cnodxcenun 6epoamuocmeli OAA HeECOBMECMUMbBIX
cobvimuii
BepoSTHOCTE CYMMBI OByX HECOBMECTHMBIX COOBITHH paBHa
CYyMMe BEPOSITHOCTEH 3THX COOBITHIA.
P(4 + B)=P(4) + P(B) 6.1)
B yacTHOCTH, [J1s1 IPOTHUBOMOIOXKHBIX COOBITHIA IMeeM:

P(A+A)=PA)+P(A)=1uPA)=1-P(4).

Teopema cnosicenun 6eposmuocmeit Ona COBMeCIMUMBIX COObIMU L
BeposiTHOCTE CyMMBI [BYX COBMECTMMBIX COOBITHHI paBHa
CyMMe BEpOSITHOCTEH 3THX COOBITMI YMEHBLIEHHOH Ha BEPOATHOCTH HX
MPOM3BECHHS.
P(A + B) = P(4) + P(B) — P(4-B) 6.2)
Crenyer 3aMeTHTh, YTO NMPH MPUMEHEHUHM TEOPEMBI YMHOXEHHA
JUIsi COBMECTUMBIX COOBITHI OepyTcsi B pacueT TEOpeMbI YMHOXEHMS U3

TEMBI 5.

Ilpumepbl Ha ucnonv3oeanue meopembl 0 CRONCEHUU 6eposmHOCmell OnA
Hecoemecmumblx cobbimuil:

1) Bypne 5 kpacnvix wapos, 6 uephuix u 7 scenmuix. Kaxosa seposmrocmo,
4mo 63ambill Hay2ad wap — YepHulll UTU dHcenmbolii?

Pewenue: Ilycmb cobbimue A — useneveHue uepHo2o wiapa, mozoa
5 6 1
P(A)_E ; nycmb B — useneuenue ocenmozo wapa, mozda P(B):.l..s.=§.

Cobbimua A u B — ne coamecmumbl (He Modcem 0OuH u mom e wap Gvimb

u yepHom u dcermvim). Ilyemv C — cobvimue «u3zeneyeH uepHwlli unu cenmolil

wapy, mozoa C = A + B, u no meopeme o cnoxcenuu eeposmHocmeii
P(C) =P(4) + P(B, / +1 13
= + = e— - T — .
(C) = P(4) + P(B) 83 13
Omeem: E
18
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2-t1 cnocob: Cobbimuem, npomusononoxcrem cobvimuio C, seisemcs

cobbimue 6 — u3eneyeHue KpacHozo wapa; P(C)_i ; uckomas 6eposmHocmb
18
P T =1 S5_13
PC)=1-P(L )= THETR

Ilpumeuanue: 3adauy MmoxcHo makdice pewumb mpembum CcnocoboM,
8bIMEKAIOUUM HENOCPEOCMBEHHO U3 KNaccuveckozo onpeoenenus TB:

m 647 13
PCY=—=—=—.
18 18
30ece m — cymmaproe konuvecmao uepHbix U Jcermblx, B — obwee Yucno
wapos 8 ypHe.

2) Cnoeo «nobeda» paspesanu Ha wiecmv Gyks, caepHyu Kaxcoyo 6yKey 6
mpyb6ouky u crosxcunu 6 ypHy. Hayzao svibuparom uemvipe 6ykeni. Boiuzpvieaem uzpox,
Y KOmopozo u3 83amblx GYKE MONCHO CRoxXcumb c1o6o «obed» nubo cnoso «bedan.
Kaxosa sepoamnocms evruzpviua?

Pewenue: Paccmompum cobvimue, cocmoswee ¢ ueneueHuu yemovipex 6yxe.

Ionnas apynna maxux cobuimuti codepocum C 2 =C'62 =15 cobbimuii. Bepoamnocmy

1

usenevenus nobvix yemvipex 6yke P(A;) =E (A, — i-ti Habop u3 yembipex byke).

Ilyemv A| — useneuenue 6yxe o, 6, e, 0, A, — useneuenue byks 6, e, 0, a.
Oba cobvimus Hecoemecmumvl (He MOZym NOAGUMbCA CpA3y NpU OOHOM Ohnbime).
ITo meopeme o cnoscenuu eeposmHocmet, UCKOMAs 6ePOAMHOCMb:

P=PA4)+PA)= B i5= %
Omeem: 3
15
YIIPAXKHEHUS

1. Hayran BeIOMparoTcst [Be KapTOYKU M3 YETHIPEX C 3aMHUCaHHBIMH
Ha Hux uudpamu 1, 2, 3, 4. KakoBa BepOSATHOCTEH H3BIIeYs JBE KAPTOUKH,
CyMMa 4Hcell Ha KOTOPBIX YeTHa?

3ajayy pemnTs ABYMS CHOCOOaMH: 1O TEOPEME O CIIOKEHHMH U Ha
OCHOBE KJIaCCHYECKOTO OMpe/eIeHHs BEPOSITHOCTH.
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2. B ypHe nexar mectb kaprouek ¢ Oykeamu m, o, 6, e, &, a.
[NocnenoBarenbHO Hayrag BBIHUMAIOT YETHIpE KapTOYKU. BEIMIpEIBaeT 10T,
Yy KOTOpOTrO MOJYYMTCS M3 BBIHYTBIX B CIy4aiHO! mocCiiexoBaTEeNbHOCTH
OykB J1M0O CJI0BO «06en», THOO0 CI0BO «Oeman?

3agady peluuTs ABYyMs cIocoGaMH.

3. Cunsa non s6noneit, HpioToH coctaBun TaGnuily BEpOsSTHOCTH
MafeHHs CIeoro s16/10ka B 3aBHCHMOCTH OT AaThi:

Bpems Jo 20 Ot 21 no Ot 26 no Or 1 no IMocne
nafeHus aBrycra | 25 aerycra | 31 aBrycra | 5 ceHTa0psa| 5 ceHTAOps
BepostHocTh 0,15 0,20 0,30 0,20 0,15

KaxoBa BeposTHOCTb nageHus s6moka 1) 1o 5 ceHTa6ps?
2) ot 21 aBrycra no S ceHTAOpsa?
3) nocne 25 aBrycra?

4. B npyny HaxomuTcs n JOCOCEBBIX pBIO, M3 KOTOPHIX m —
¢ HKpoii (m < n). PeibaKy BbInaHa MMIIEH31s Ha BBUIOB k pri0 (k < n). Kakosa
BEPOATHOCTD, YTO M3 k moiiMaHHBIX pHI6 XoTA GBI omHa OymeT ¢ MKpOit?
Haiitt MckoMy10 BEpOSTHOCTD 11 YacTHoro ciayyas: » = 1000, m = 500,
k=4.
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Tema 7. Ynpaychenus Ha NpUMEHEHUE meopem
CRONCCHUSA U YMHONCEHUA 8ePOAMHOCMEN
Ipusenem cxeMy, 06er4aroNnyo HCIOIb30BAHHE TEOPEM NPH pele-
HHM 3a7a4:

I'maBHOE cobbiTHE
(BEpPOATHOCTH KOTOpOro TpedyeTcs HalTH 1o YCIOBHIO 3a1a4H)

Y

CocTaBHble COOBITHS
(ompenmensOTCA U3 IIaBHOrO KaK COCTaBHbIE YaCTH)

Y

CBs3b MEXIY COCTaBHBIMH COOBITHAMH («H», KUIH»)

/ AN

CBa3b «M» — MPOU3BENEHUE .
CBA3b «HIH» — CyMMa COOBITHI

COOBITHI
Y Y
3aBHCHMEI M cOOBITHA? CoBMecCTHMBI 11 COOBITHA?
Her Ha Her Ja
y \
P(A-B) = P(4)-P(B) P(A+B) = P(4) + P(B)
Y Y
P(A-B) = P(4)-P(B) P(A+B) = P(4) + P(B) - P(4'B)
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YITPA’KHEHUSA

1. /lea mpyra pemmnid NOHTH Ha phibanKy Ha 4YeThIpe IHA.
Ecnu ecTh KIEB, TO HX COBMECTHBIH YJIOB 3a IEHb BCETIa COCTABISIET POBHO
15 pr16. Knes ects uib TOrAa, KOTAa HAET A0XKAB. BEposTHOCTE TOTO, UTO
JOXIb noiiaer B 000 U3 aHei, paBHa 0,25. Beraucianure BepoSTHOCTH
TOrO, 4TO UTOTOBBIH yNIOB Oy#eT cocToATh U3 15 phIG.

2. B MoTOoKpocce yyacTBYIOT TPH TOHILMKa OT Kiyba «3aps»,
BEPOATHOCTB CTaTh NPU3EpPOM 3ae3[a y KaXIAOTro COOTBETCTBEHHO paBHA
0,46, 0,5 u 0,8. OreHHTE BEpOATHOCTH TOTO, YTO 3a€31 OyHeT HMETh IBYX
npH3epoB oT Kiy6a «3aps».

3. lns mepemaynt CpOYHOro COOOILEHMS MU HaAEXHOCTH OBLIH
OTIpaBJIEHHI Ba MOYTOBBIX royiyOs (Ha city4ai, ecivi ¢ OMHUM M3 HUX NPO-
u30iineT YTo-HUOYAb HenmpeaBUAEHHOE). BeposTHOCTH HOCTaBKM HOCIHa-
HUs rony6smu cooTBeTcTBeHHO paBHBI 0,6 u 0,8. KakoBa BeposSTHOCTB
JOCTaBKHU IOCNaHNs afpecary?

T a Do, a NOHOU eepoAmHOCHU

Ilpumep: B mpex axeapuymax nnasaiom coomeemcmsento 30, 28
u 27 pvibok. Konuuecmeo 30n0mouix pbibok 6 akeapuymax coomeemcmeeHHo pagho §,
6 u 9. Boane axeapuymoe bezaem Cepvesnviti Ilems c cauxom. Haiimu eeposm-
Hocmb mozo, 4mo Hayzad evibpannan Cepvesbim Ilemeii 6 cavok peibka okascemca
3010mou.

Pewenue: Heuzsecmno, xakoti akeapuym cmarnem «xcepmeoi». Iloamomy

30ech 803MOJICHA peanu3ayus 00HO20 u3 mpex cobbimui (zunomes): BI — Kpadica u3

axeapuyma Ne 1, 32 — mo orce u3 akeapuyma Ne 2, B3 — mo ce u3 akeapuyma Ne 3.
Bce s3mu 2unomesvl, ouesuoro, pasHoyerHbl, uckniouaiom opyz opyea (HecosmecmHbot)
u obpasylom nonxyio 2pynny.

Taxum obpasom, P(B,)= P(B,)=P(B,)= %

Honycmum, «nobeduna» nepeas zunomesa, u Ilemsa usbpan akeapuym Ne 1.
Toz0a eposmnocmb u3gnedyeHus 3010mou pblbKu — 3MO YCROBHA 6EPOSMHOCMYb.

P(4)=P(B,)- P, (4).
30ece A — cobvimue — usaneuenue 3on0moti peibKY.

Hmakx, seposmnocme usenevenus 3010mou pblbKu u3 nepgozo akeapuyma

1 8
B(A=PB) P,(AH=-—.
cocmasum £ (A) (B)) - P (4 330
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Paccysicoan nodobrbim obpaom, noryuum, ymo 8eposmHoCMy U36NeHeHUs

30n0moii peibku uz 2-20 akeapuyma cocmasum £ (A) = P(B,)- Py (A) = % %
u mo gice — u3 3-20 axeapuyma: B(A)= P(B;) Fp (A)= l§ % .

Umobbr 6 cauok nonana 3onomas pelbka, nROOXO0UmM peanu3ayus 2uno-
me3vt Ne | unu Ne 2, unu Ne 3 (nioboii u3 Hux), npuvem 2unomesbl HeCOBMECMUMDbL.
3nauum, ModxcHO  6ocnonb3o8ambCa  meopemoli O ClOXNCeHuu 8  6ude:

P(A) = R (A)+ P,(A)+ B, (A) = P(B,)- F;, () + P(B,) P, (A) + P(B,) P, (4) =

19 19

15
328 327 70

1 8
= ——

3 30
O0600mas MmoMy4eHHBIH pe3ynbTat, Moay4uM (opMyly MOIHOH
epostoctn:  P(A)=P(B,)-F, (4)+P(B,)-F; (A)+...+ P(B,)- F; (4),

HIIH, KOpO"le:
P(4)= P(B,) B, (4) @.1)
k=1

Tne P(4) — vckomasi BeposiTHOCTb cobbitnst A, P(B, ) -— Bepost-
HOCTb k-oit runoressi, Fp (4) — ycnosHas BeposATHOCTb cOGbITHS 4,
BBIYMC/IEHHas B MPEAMNOIOKEHHH, YTO peann3oBaHa runoresa B, . Tumo-

Tessl B, ,k=1,...,n — HeCOBMECTHBI ¥ 06Pa3ylOT MOIHYIO IPYIITY.
CoOOTBETCTBYIOILYIO TEOPEMY MOXHO COpPMYIHPOBATEH TaK: 8epo-
AmHocmb cobvimus A, KOmopoe ModHcem HACMynumb auws Npu nosene-

Huu 00H020 u3 cobvimuii (2unomes) B, B,,..., B, , obpasyowux nonnywo
2pynny, paena cymme npou3sgedeHutl 6eposimrHocmeil Kaxcoou U3 sunomes
Ha coomeemcmasyowyio YCI06HYI0 86POSAMHOCMYb cobbimus A.

YIIPAJXKHEHUS

1. YmeroTcs 2 kOpoOKH ¢ WypynaMu U reo3msimu 1o 100 usnenuit
B Kaxaoii: B mepBoif — 10 reo3geif, Bo Bropoii — 20 reosgeii. Kakora
BEPOATHOCTH TOTO, YTO U3 Haynauyy B3sATOi KOpoOKH OyaeT Hayraa U3BJIeYeH
mypyn?

2. HwmeroTcs yeThipe ypHbL B nepsoii ypHe 1 xpacHslii v 1 cuHumit
map, BO BTOpO# — 2 KpacHBIX U 3 CHMHHX I1apa, B TPeThei — 3 KpacHBIX

38



U 5 CHHHX, ¥ B 4eTBEpTOi — 4 KpacHsIX U 7 cHHUX mapos. Hayranx Bei6u-
paloT OfHY U3 YpH ¥ BEIHUMAIOT U3 Hee map. HaifTu BeposaTHOCTD TOTO, 4TO
9TOT IIap KPacHbIM.

3. Ha xoHTponsHO# pabore mo mMaremarhke Mama BOCIONB30-
BaJIach IUMApraiakoi, koTopyto eii monOpocmuna Jlama. 3To Mornu 3ame-
TuTh Bnzopyxkas Cama (¢ BepostHocTsIo 0,3) u 3opkas Kiama (¢ Beposr-
Hoctelo 0,8). Cama sOemHuuaer yuurtenbHHIE ¢ BeposiTHOcThio 0,9, a
Knama — ¢ BeposatHocThio 0,5. KakoBa BepOsATHOCTB, YTO YYHTENIbHHIIA
y3HaeT o mmnapraike?

Ortser: p = 0,562.

4. ViMeeTcs TpU ypHBI ¢ OWIbSpOHBIME WapaMu. B nepsoii ypue
1 Gensiit u 1 yepHsIi mwap. Bo BTopoif — 2 Genbix U 3 YepHBIX, B TPEThEH
ypHe — 2 Genbix U 4 yepHBIX. BeposTHOCTh BBIOOpa i-TOi YpHBI JaHa

o i "
(opmynoit p, =-6-. KakoBa BeposTHOCTb, 4TO B3ATHII Hayraj Imap M3

cityyaifHO BBIOpaHHOM ypHBI — Oenblit?

* B 07
Ilepexona k opmyne Baiieca, BepHeMcs k pUMepy C aKBapHy-

MaMH.

HanmomuuM, uto Tam Cepbesnblii Ilers Hayrag BbIOMpaeT omMH U3 Tpex
aKBapHyMOB, a B BHIOpaHHOM aKBapHymMe — Hayrax— pbIOKy. Eciin B nepBom akBapuyMe
30pbIGoK M H3HUX 8 —3010TBIX, BO BTOpOM — 28 11 6, BTpeTbeM —27 1 9 COOTBETCTBEHHO,
TO BEPOATHOCTS 10iMaTh 30JI0TYI0 PbIGKY MBI HALLLTH 110 pOPMYIIE IOTHOH BEPOATHOCTH:

P(A)= P(B)) Py (A) +P(8;) Fp (A)+ P(B3) Fp (A) = % :

3nech o6o3HaueHo: 4 — cobLITHE «roiiMana 3010Tas puIGKay, PB'(A) —
BEPOATHOCTB MOMMATh 307I0TY10 PIGKY, ecm cocTouTcs cobbitne B; — Cepbesnblit

Tletst BLIGpA i-if aKkBapHYM, C BEPOATHOCTbIO P (B,.) .
Teneps nocTaBuM APYTYIO 3afiady: MPH TeX e yCJOBHAX HaliTH, HaIpUMep,

BEPOATHOCTH PA (Bl). Kax ona pacmmdposiBaeTcs (cu. 0603Ha4€HUsS YCJIOBHBIX
BEPOATHOCTEH Ha C. 17): 3TO BepOATHOCTH BbIOOpa NEPBOro aKBapHyMa, €CIH Y¥Ke
M3BECTHO. YTO MOiiMaHa MMEHHO 30j0Tas pbiOKa (2 M3 KaKOro akBapuyma, Mbl He
3HaeM). B 3ToM ciryyae MckoMast BEPOATHOCTb HaxoauTcs no popmyne Baiteca:

P(Bl)‘PB, (A4) .

PA(BI)= P(A)
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19
70 16
. p(By=328_%
BEPOATHOCTH BLIGOpa 2-ro Wiu 3-To akeapuyMoB o gopmynam: 4(8;) = o -1
70

TonsTHO, uTo Teneps cymma P, (B,)+ P,(B,) + P,(B,) = 1, nockoneky
(akT mouMMKH 30710T0# PeIGKH (COOBITHE A) TENeEph ABNAETCSA JOCTOBEPHBIM.

BooGie, dopmyna Baiteca moxeT 6biTh «oopMieHa» B BHIE
TeopeMsl: ITycmb cobvimue A Modcem Hacmynumov AU Npu YCA06UU

nosienenust 00H020 U3 Hecoemecmumblx cobvimuii (zunomes) B, B, ,...,B,,
komopule obpasyiom noanyio epynny. Toeoa, ecau cobvimue A ceepuunocs

(P(4)=1), mo eeposmnocmv i-moti eunomesvi B, onpedersemcs no
@opmyne Baiieca:

P(B,)- P, (A), i=1,2,..,n .1
P(4)

3neces P(A) — nonHas BepOATHOCTH COOBITHS 4, pacCYMTaHHAas IO
tdopmyne (8.1).

P,(B)=

YIIPAYKHEHUSA

1. B nepsom 3aroHe HaxoasTcs 10 osel, U3 KOTOpEIX 2 — Genbie,
OCTaJIbHble — YepHBIE, a BO BTOPOM 3aroHe — 7 GelIbiX ¥ 3 YepHBIX OBIIbI.
Mexay 3aroHaMH €CTb IIEPEXOJl, ¥ OXHa M3 OBELl IEPBOTO 3aroHa neperna
BO BTOpoO#. Ilepexon 3aKkpbuIM M U3 BTOPOTO 3aroHa oToOpajy OOHY OBILY
Ut CTprKKH. KakoBa BEpOATHOCTE TOTO, YTO NOMMaHHAas OBLIA OKa3ajach
U3 NEPBOTO 3aroHa, eCIM H3BECTHO, YTO OHa Genas?

2. B Tpex xopoOkax jiexar koHeTsl «Benouka», npou3BeNeHHEIE
Ha aByx ¢abpuxax «PaccBer» u «3aps». B neppoii kopobke 30% xoHdeT
¢$abpuku «3aps», Bo Bropoit — 40%, a B Tpetheil — 50%. Hayran Boi6panu
KOopoOKy ¥ M3 Hee Hayraj BeIHyNHM KoH(¢ery. KakoBa BepoSTHOCTB, 4TO
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u3BJeYeHHas KoH(eTa Opla a) U3 nepBoil KopoOkH, 6) U3 BTOpoit KopoOkH,
B) U3 TpeThel KOpOOKH, eCIIM M3BECTHO, YTO OHA OKa3anach MPOU3BENEHHOMN
Ha ¢abpuxke «3aps»?

3. B mecatu smukax ymakoBaHo nmo 100 oguHakoBbIX 1o popme
JaTyHHBIX ¥ OPOH30BBIX HIAPHUKOB, NPHYEM N0 JIATYHHBIX ILIapUKOB
obpaszyer apr(MEeTHYECKYl0 MpPOrpecCHI0 C HayaJdbHBIM KOJIMYECTBOM
m,=10 naTyHHBIX MIAPMKOB B MEPBOM AIUMKE M Pa3HOCTBIO Takke d=10
[IAPHKOB, TaK 4YTO B suiike Ne 2 — 20 JIaTyHHBIX IIAPUKOB, B SILHKE
Ne 3 — 30 u 1.0. Haynauy Bei6GpaHHBIH mIapuK OKa3asics JaTyHHEIM. Kakoa
BEPOSTHOCTb, YTO OH GBUI M3BJIEUYeH a) U3 sAmuka Ne 2? 6) u3 smuxa Ne 8?
Bce smumky o By HEOTIINYHMMBI.

Tema 10. @opmyna Bepuynnu

ITpumep: Ha mpenupoexe 6ackembonucm 6pocaem may 8 Kop3uHy u3 00HoU u

moti xce nosuyuu. Cobvimue A — nonan, cobsimue B — npomaxuyncs, npuvem B=A,
m.e. cobimus A u B npomusononocnel. Hzeecmno, umo eepoamuocme nonacmo 6
Kop3uHy y 6ackembonucma pasna p=0,6, He nonacmb q = 1 —p = 1 - 0,6 = 0,4. Kaxosa
eeposmuocme, ymo u3 10 6pockos 6ackembonucm nonadem 8 Kop3uHy a) 6 pasz?
6) 10 pa3? e) 3 paza?

Pewenue: Pesynomambr kaxcoozo 6pocka He 3agucam om pe3ynbma-
moe npedvldywux u nocnedyrowux bpockos. Hanpumep, ecnu cayuaii a) peanuso-
ean max: AABABBABAA (unu AAAAAAAAAA), mo, no meopeme ymuo-
JICeHUs. BepOSAMHOCMEl, BEPOSMHOCMb peanu3ayuu maxoli nepecmanoéku 6ydem
pParqqprapp = p°q*. Bcezo nepecmanogok ¢ wiecmbio RONAOGHUAMU U YeMbIpbMA

10
npomaxamu cywecmeyem (cm. popmyny 2.10): Hy = —— ; ommemum, umo maxoice:

6141’
160 =ﬂ. Ilo meopeme o cnoocenuu eepoamuocmei, UCKOMAR 6EPOAMHOCMb
6141
10 9 8.7 (3) r2)*
cocmasum P =C% p®.g* =W (gJ (g) =0,2508.

B cayuae 6) peanuzayus 803MOdNCHA €0UHCMBEHHbIM  CROCOBOM:

AAAAAAAAAA. Tlo meopeme ymuoscenus eéeposmuocmeti, P = 0,6 = 0,00605
(manoeamo wancos, mpenupyiica danvuwe!). dmom pesyrbmam MoxcHo nepenucamp

mak: P=Cig-p° ¢°=1.06".1.

[Jns cnyuasn 8) ananozuuHo nonyyum:

0 -9-8 (3) (2Y
P=C3 ‘ps'q7=m'(g) '(g') =0,1274.
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Boobe, ecnu B OIHOKPATHOM OIIBIT€ BEPOATHOCTE HACTYIUIIEHUA

coGBITHS A paBHa p, a IPOTHBONOJIOXHOrO cobbiTns A paBHa g =1 —p,
TO BEPOATHOCTDH MNOSBICHUA COGHITUS A POBHO /M pa3 IIPH 1 MOBTOPHBIX
HCTBITaHUAX COCTABIIAET:

P=Cr-p"-q"™. (10.1)

JanHas ¢popMysa HocUT Ha3BaHHeE (hopmysia Bepuynin.

YIIPA’)KHEHMA

1. Yto BeposiTHee BHIMIPATh: OOHY MAPTHIO M3 ABYyX HMIIM IBE
U3 YETHIPEX, €CIM UIPaloT PaBHOCHIBHbIE CONMEPHUKH W HHYbH HEBO3-
MOXHBI?

2. Y3 B3ATHIX HANPOKAT BeLleH 85% BO3BPAIIAOTCS HCIIPABHBIMH.
KakoBa BEpOATHOCTB TOro, YTO M3 6 BeIlleH HEHCNPAaBHBIMH BEPHYT HE
6onee 1?7 (OTBeT OKpyIIMTE 10 THICAYHBIX.)

Tema 11.* 3akon 6onvumux yucen

Camas mpocrasi HJUTIIOCTpaLMs 3aKoHa OOJBIIMX YHCEN CBA3aHa
¢ moaGpaceiBaHHeM MOHETHL. M3 cooOpaxkeHHi CHMMETPHUH BEPOSTHOCTh

BBINAZEHUs repba paBHa 1 3axon Gombmux uncen NposBIIAETCS 34eCh
2

Tak: 4eM Oonbiue BHIOpachiBaHWiT OymeT MHpOM3BENEHO, TeM Ommke

OKaXXeTCs HOJIS BbIIABLIMX repOoB K % Bonee ToyHo: ueM Gosbiue YHUCIO

HCHIBITaHU#H, TeM 00JblIe BEPOSTHOCTH TECHOH ONHU30CTH HONH BHINABIINX
rep6oB K MOJIOBHHE.

B o0meM Buze: eciu n — YHUCIO ﬂOlIﬁpﬁCLlBaHPlﬁ MOHETHI,
m — YHCJIO BBINABIINX repﬁoB, W =ﬂ — OTHOCHMTEJIbHasA 4acToTa
n
n

1
nosiBnenus rep6os, To nmpu 1 —> oo, W, = 7

IIpakTHueckH 3TO HafO MOHMMATh TaK: NPH YBEJIHMYEHHH YHCIIA
OIBITOB N J0JIs BhIMageHus rep6os (kak ¥ 1M¢p) yae BCEro CTaHOBUTCS
6mmke K 50% (XOTs BO3BMOXKHBI U OTIEJIbHbIE UCKITIOYEHHUS: BEPOSTHOCTh
p # 1 Bce-Taku He rapaHTus!).
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U Bce xe 3ToT NpuMep (MHOrOKpaTHOE HOAGPacHIBaHHE MOHETHI)
Obl1 HEOOHOKPAaTHO MOATBEP)KAEH SKCIEPUMEHTAIbHO, M B KIJIACCE €ro
MOXXHO ITPOU3BECTH ([IPH JKEJTAHHH).

Teopernueckum 060CHOBAaHHEM NIPUBENECHHOTO IPUMEPA SBJISAETCS
Teopema:

ITycmy seposmnocme cobvimus A 8 HeKOMOPOM 3KCnepumenme
pasHa p, u Nycmb NPOBOOUMCS N HE3ABUCUMBIX NOBMOPEHUU 3MO020
akcnepumenma. Hepes m 0603nauum Konusecmao nosgnenuti cobvimus A.
Tozoa ons a06020 yucaa a > () umeem mecmo Hepasencmeo Yebvlwesa:

” rq
P( w7 >“] < (111
3neceg=1-p.

Bepuemcs x nmpumepy ¢ moHetoil. Ecnin A — BrinageHue rep6a,
(BEpOATHOCTS p =%) U MIPOBEAEHO, HanpuMep, # = 300 UCNBITaHU#H, TO UL

3aJaHHOrI0 4McCJj1a, HAIIpUMED, a = O,l NOJ1y4a€M BEPOATHOCTh OTKIIOHCHHUA

. m 1
OTHOCHTEJIBHOM 4acTOTEI — BBIMAJEHHs repba OT 4ucia p =E Goree,
n

0505 1
yeM Ha 0,1 — MeHbIIE uKcia %q_ = = —
a‘n 019.300 12
U3 dopmynet (11.1), B 4acTHOCTH, cllemyeT, 4TO 4yeM Ooiblie
YHCJIO NMPOM3BEAECHHBIX JKCIIEPUMEHTOB K, TEM MEHbIIEe BEPOATHOCTh P

o m
OTKJIOHEHHS! OTHOCHUTENBHOM 4acTOTHI — OT BEPOSATHOCTH p COOBITHA A
n
Ha BeJIMYMHY, 6onblIyIO, YeM a.
Taxk, HanpuMep, B IpUMepe ¢ MOHETO#, eciu caenarts n = 600, To

NMOJyYUM P ’—'—"——-1—
2 600 2

0505 1
>0,1| < ——"—=—.
0,1°.600 24

ITpumep: Paccmompum cobvimue A — evinadenue eduHuybl npu vibpacwl-

8anuu uzpanbHoz0 Kybuka. 3adana eeposmiocme P(A) = p = % Ilycme 3a0ano
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yucno @ = 3_16 . Cxonvko pa3s cnedyem noobpocums Kybuk, umobel eeposmrocmy P

m 1
OMKINOHEHUA omnocume/lbuoﬁ yacmomsl —— om eepoamHocmu p = g Ha eenuqduny,
n

bonrvwyio — bvina menee 7 ?

10

Pewenue: Bocnonv3zyemca Hepasencmeom Yebviwesa (11.1)

15
P ﬁ-—l}>i < 6 6 =i:17puumuxypaeuenuro: 3 36=—-l—
n 6] 36 —1—-n 10 b 10
36*

n=1800.
Omeem: 1800 svibpacviearuii.

Bonpoc knaccy ona  obcyxcoenun: pewum HepaseHcmso

m 1 1
——— . Umo o3navaem nonyuennwiii pesynomam?
1800 6' 36 4 pesy

Omeem: Pewenuem HepaseHcmea A6NAemcs COB0KYNHOCMb

m >350
| m <250

BeposTHOCTE TOTO, YTO €AMHMILIA BRIMAAET MeHbIe 250 pa3 win
6onbmie 350 pa3 npu 1800 BeiGpaceiBanusax, — meHee 0,1.

Ilpu pemennu 3amay MHOrga ObIBa€T YOOOHO BOCHONIB30BATHCA
OLIEHKOM

1
< -
Pi=3 (11.2)

3meck p — BEpOATHOCTH HACTYIUIEHHS. HEKOTOPOTO COOBITHS NPH
MOBTOPHBIX HCHBITaHUAX ¢ = 1 — p. B camom nene,
Max (pq) = max (p(1 - p)) = max (p - p*) = — (Hpﬂp = —)

(T'paduk dyHxumH p — p? — napaGona, BETBIMHU «BHHU3Y).

44



IIpumep:
Beposmnocme nacmynaenus cobvimus A npu nosmopHwix uchnbl-
manusx uzeecmna u pasia p. CKonbko paz credyem nosmopumes onvim,

m .
4mobbl 6eposmHOCMy P OmKnOHeHUs. | — — p|  omHOCUMenbHOU Yacmo-
n
met — om p bonee,uem Ha 0,1 ne npesvrmana a) 0,2 6) 0,1 ¢) 0,05?
n

Pewenue: a) Bocnonvsyemcs ¢popmynou (10.1). Ilo ycnosuio,

p-q
a’-n

a=01, <0,2, unu, c yuemom oyenxu (10.2),

1
4
0,1°n

6) Paccyxcoas ananozuyno n. a), NOAYYUM HEPABEHCMBO

< 0,2, omkyoa nonyuum n> 125.

1

4 _ 01 n>250

2 1, N .
0,1 n 1

4

2
0,1°n

KaK BHANM, YE€EM BBHILIC Tpe6OBaHPlﬂ K HaaAC)KHOCTH pesyJIBTaTa,

TEM 60JIBIHC OIIBITOB HY)KHO HPOHSBCCTH.

8) <0,05, n>500.

YIIPAXKHEHHSA

1. CkonbKko Hafo chenarb OINBITOB, YTOOBI PaBEHCTBO D =
ToyHOCThIO 0,01 mONYyYHTE C BeposATHOCTHIO 0,957

3|3

m
2. KakoBa BEpOSTHOCTb paBEHCTBa P =~ — C TOYHOCTHIO 10 0,1
npu 100 oneiTax? n

Tema 12. Cryuaiina yy, ach, HU

IIpumep 1: Cnyuaiinas eenuyuna X — cymma 04Ko8, 8bInaguiux npu 0OHO-
KpamHom eblbpacbiéanuu 08yx uzpanbHulx Kyouxos. Bce 6oamoocHbie 3navenus X mozym
npuHUMame yenouucieHHble 3HaveHus om 2 (gvinano d0se eounuywl) oo 12 (svinano oge

wecmepku).
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PaccunTaeM BepOsATHOCTE MOSABIEHHUS KX IOTo 3Ha4eHHs X. Beero
couetannii aByX 1mMpp MoxeT OBITH 36 (MO MpaBHIy YMHOXEHHS).
Ilpu 3ToM X = 2 MOXET MONY4YHUTHCS TOJIBKO B OXHOM ciyd4ae u3 36, a

MMEHHO, KOTa BHIMAJAIOT ABE EAMHHLEL. 3HAUHT, P(X = 2) = % Cymma

X = 3 moxer ObITh MONMy4eHa ABYyMs crocobamu: 1+ 2 u 2 + 1. 3Hauwr,

PX=3)= 2. Paccyxnass momoGHBIM 06pa3oM, momy4uM TaOmuLy
36

pacrpeeneHus Cly4aiHOMN BeTMYHHEI [0 €€ BEPOSTHOCTH.

Tabnuya 12.1

X]| 2 3 4 5 6 7 8 9 |10 | 11 | 12

pl1 2|34 |5]|6|5|4|3]|2]1

36 |36 [ 36 |36 |36 |36 |36 36|36|36 |36

Win 3aK0H pacripeneNieHus cly4aifHoi BeTNYHHbI, 3a1aHHBIH Ta0-
mueit 12.1.

3nech 1060€ YaCTHOE 3HAYECHHE CITy4YaifHOH BeTHYNHBI X ABIIAETCS
3NIEMEHTApHBEIM COOGBITHEM, a BCE 3HAYEHMs OOPas3ylOT MOJHYIO TpyIIy
3JIEMEHTAPHEBIX COOBITHIA (cM. TeMy 3) Tak, YTO HX CyMMapHas BEpOATHOCTh
paBHa exunune. [TocnenHee CIyXUT CPEACTBOM KOHTPOJIS MPaBUIBHOCTH

1).

1 2 1
nocTpoeHus Tabnunpl. (JIerko mpoBepuTh, 4TO — + — +

36 36

JTO0 NpuUMep 3aKOHA pacHpeesIeHUs! KOHEUHOH AUCKPeTHO# ciy-

4aiiHOH BEJIMYMHBI, T.€. TAaKOH, KOIla BO3MOXHBIX 3HAaYECHHH X, BENH-
9UHBI X KOHEYHOE MHOXECTBO.

ITpuBenem mpuMmep pachpeneicHUs HempepbIBHOW cJyuaifHoi
BeJIMYHHBI [10 €€ BEPOSATHOCTH.

Ilpumep 2: I'opa apby3oe codepoicum naoowl, macca komopuvix X
(6 k2) paznuuna. Bce apby3vi pazdenum na epynnel: maccoii 0o 2 ke, om 2
00 4 k2, om 4 00 6 k2, om 6 00 8 ke, om 8 00 10 ke u ceviwe 10 ka.

DKCIEepUMEHTAIBHO YCTAHOBUM CIIEAYIOUIYIO 3aBUCHUMOCTB:
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Tabnuya 12.2

X Ho 2 kr [2;:4) [4;6) [6;8) | [810) | >=10«kr
P 0,06 0,16 0,26 0,28 0,19 0,05

Ta6nmma 12.2 oTpakaeT 3aKOH pacIpeaeeHus cly4aiiHoii Helpe-
PBIBHOM BenUuHHEL. KOHTpOIS :

> B =0,06+0,16+0,26+0,2840,19+0,05=1

CnyuvaiiHas BeIMYMHAa B JaHHOM NpHMEpEe —— Macca OTHOTro
apOy3a — HenpepsIBHa, MOCKOIbKY MOXET NMPHUHUMATH JII00ble ASHCTBH-
TeNbHBIE 3HAYEHHs Ha COOTBETCTBYIOIIMX MPOMEXKYTKAX.

IlpaxTuyecku TabauLly pacrpeneneHus ciy4aiHoiH HelpepbIBHOH
BEJIHYHHBI — Macchl apOy30B MOXKHO MOCTPOUTH, Hanpumep, Tak. Ilocie
npogaxu n = 10 000 no maHHBIM KaCCOBBLIX YEKOB 3alOJHAIOT BTOPYIO
CTpOKY TaOnuub! 12.3:

AbcomotHas yactota M = m(x) (41cna — ycIOBHEIE)

Tabnuya 12.3
X, Kr Ho2xkr| [2;4) | [4;6) | [6;8) | [8;10)| >10 | Kourpons
AbcomtioTHas 600 | 1600 | 2600 | 2800 | 1900 | s00 | Zm="=
4acToTa m, WITYK =10 000
OTHocuTebHAS
m 0,06 | 0,16 | 0,26 { 0,28 | 0,19 | 0,05
4yacToTa w=—
n
P=w 0,06 | 0,16 | 0,26 | 0,28 | 0,19 | 0,05 2p,=1

Iockonvky uccaedosanuto noogepeanoce mMHozo apby3os, mo no
3aKOHY 6ONbWUX HUCEN CYUMAEM 6epOSMHOCMb NONAOGHUS CAYYAUHOU
Maccol 8 «C80U» NPOMEICYMOK, PABHBLE OMHOCUMENbHOU Yacmome.

YIIPAJKHEHMA

1. OmHoBpeMeHHO moxbpachIBalOT UrpasbHBIA KyOHK C pa3me-
YEHHBIMH I'paHAMHU OT 1 10 6 ¥ NpaBUIIBHBIA TETPAdAP C IPaHAMHU, pa3Me-
yeHHbIMH OT 1 10 4. IlocTpouTts Tabnuiy pacnpenenaeHus ciay4aiHo# Be-
JIMumHBl X, NpencTasnsiomeii coboit cyMMy uncia, BHINABILETO Ha BEpX-
Hell rpaHy KyOMKa, ¥ YHCia Ha HIDKHEH IpaHH TeTpasapa.

2. OnnoBpeMeHHO nonbpackiBaloT TpH MOHeTHI. Ciry4aliHas BeH-
4ypHa X — 4MCJIO BhimaneHuii repOa. 3anaiiTe 3akoH pachpenesieHus X B
BHIE TaONUIIBL.
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3. B npumepe 2 pazgenuM apOy3sl Ha rpynmsl A0 2 KI, OT 2 A0
3 kT, 0T 3 10 4 KT M T.I., TOJy4YHB CIEAYIOULYIO0 3aBUCUMOCTS (Tabnuny):

X, kr no2 | [2;3) [ [3;4) | [4;5) | [5:6) | [6;7) | [7:8) | [8;9) | [9;10)| =10

AGcoJoTHas
yactoram, | 600 | 700 [ 900 | 1200 | 1400 | 1500 | 1300 [ 1000 | 900 | 500

WTYK

3anucare B TabnuyHOH (hopMe 3aKOH paclpeleneHUs BETHYHUHBI
X 1o BepOATHOCTSM, NPHHAB MPUOIMKEHHO BEPOITHOCTH PaBHBIMH OTHO-
CHTENbHBIM YacTOTaM.

4. B Tabmuue npuBeaeHbl pa3mepsl omexasl S50 yudammxcs
11 xnacca:

44 | 42 | 40 | 46 | 48 | 44 | 42 | 50 | 44 | 52
48 [ SO | 44 | 52 | 54 | 50 [ 48 | 52 | 48 | 50
46 | 50 | 48 | 52 | 50 | 44 [ 48 | 46 | 48 | 50
46 | 46 | 50 | 48 | SO | 46 | 48 | 52 [ 50 | 48
50 | 52 | 48 | 46 | 52 | 52 | 46 | 48 | 50 | 52

ITo 3TMM maHHBIM coCTaBbTe TaONMIy paclpele/iCHUs 3HaYeHUit
ciIy4aiHO# BeMHMYMHBI X — pa3Mep OmEXIb! yYalMxcs Mo 4actoraMm (m)
¥ OTHOCHTENIBHBIM 4acToTaM (w).

Tema 13 Ionuzon uzucmozpamma

ITpumep 1: Paccmompum mabnuyy pacnpedenenus 3nauenuti OUCKpemHot
cnyuaiinoli eenuyunbl X — pasmepa 00excobl 00OUHHAOYamuKAIaccHuKog no abeconom-
HbM Yacmomam m (nocne obcnedosanusn n = 50 yenoeex).

Tabnuya 13.1

X 40 42 44 46 48 50 52 54
1 2 5 8 12 12 9 1
w 0,02 | 0,04 | 0,10 | 0,16 | 024 | 0,24 | 0,18 | 0,02

3

B cucreme xoopaunar X, m, nono6paB Mpou3BONBHO MaciuTao,
OTMETHM TOYKH C KoopauHatamu (X;m;) (puc. 13.1). Ecnmu coenuHHTH
MOCJIENOBAaTENbHO MOCTPOCHHBIE TOYKH, TO MOJMYYEHHas JIOMaHHasT Has3bl-
BAEeTCSA MOJHUIOHOM 4acTOT (aGCOMIOTHBIX). AHAJIOTMYHO BBOOMTCS JIO-
MaHHas — MOJIMTOH OTHOCHTEJIBHBIX YacTOT. EC/H KkaxI0My 3HaYE€HHIO X,
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Tabnuue! 13.1 cOOTHECTH 3HaYeHHE OTHOCHTEIBLHON YacTOTHI W; = —,
n
TO JIOMaHasi, MOCJIENOBATENBHO COEOUHAIOMANA TOYKH (X;m;) — HONHUroH
OTHOCHTENbHBIX 4acToT. [IockonbKy abCONIOTHYIO YacTOTY m; M OTHOCH-
TEJIBHYIO W, CBA3BIBAET JIMHENHAs 3aBUCUMOCTD: M, = W, TO MOXHO CYH-
TaTh, YTO MOJUTOHBI a0COMIOTHON U OTHOCHTENBHOM YacTOTH M300paxa-

I0TCSl OHOM ¥ TOM ke JIOMaHOH JIMHHEH, TONBKO B pa3HbIX MacuTabax.

Ilpumep 2: Paccmompum mabnuyy pacnpedeneHus HenpepbleHou cayuati-
Houl eenuyunbt X — maccel 00H020 apbys3a no abconiomHoti yacmome m 8 NPOOAHHbIX
n = 10 000 apbysax. IIpu smom éce apby3vl pazobbem Ha nOOMHONCECMEa, onpedens-

eMble nepgou cmpoko mabnuybl.

IoamuoXecTBa . . . . . .
X, xr [0;2) [2;4) [4;6) [6;8) | [8;10) | [10;12]

Yacrora m
(xonnyecTBo
ap6y30B B
TIOAMHOXKECTBE)

600 1600 | 2600 | 2800 1900 500

OrHOCHTENbHAS
4acToTa

m

n

0,06 0,16 0,26 0,28 0,19 0,05

w=

=~|§

0,030 | 0,080 | 0,130 | 0,140 | 0,095 0,025
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H

I
24601012X

Puc. 13.2

Crponm crynenuyaryio Qurypy (puc. 13.2) B cHcteMe KoOpoH-
Har (X, m) Tak, 4TO OCHOBaHMEM KaXKIOTO MPSAMOYrOJIbHUKA CIYXXHT MIpo-
MEXYTOK, paBHBIH [UIMHE NOAMHOXECTBa X, a BBICOTOH — COOTBET-
CTByIOIIas abCcoMOTHas yacToTa m (konuyectBo apOy3oB). [TocTpoenHas
¢urypa Ha3zslBaeTcs rucTorpammoii abcomoTHbIX yactoT. Eciu mocTpouts
cTyneH4ary Qurypy B cucteMe koopauHar (X, w), TO MOJY4HUM THCTO-
rpaMMy OTHOCHTEJBHBIX 4acToT (1-1 u 3-s cTpoky Tabmuuel). B cBssu
C TEM, YTO BEIHYMHBI M W W MPOIOPLUHOHAIBHBI, MOXHO CUHTATh, 4TO
THCTOIpaMMBbl m ¥ w N300pakaloTcst OXHOM U TOH e cTynmeH4aron ¢ury-
PO, TONIBKO B pa3HbIX MaciuTabax.

CnenaeM BaXKHbIe 3aMEYaHHS:

1) IpomexyTku Ha ocu X IPH MOCTPOEHUH THCTOrPaMM BhIOHpa-
I0TCSl paBHBIMHU MeXIy co0oii. B mpruMepe 2 3Tu npomexyTku 2 = 2 (kr).

2) Ilo ocu opavHaT OGBIYHO BHICTPaUBAKOTCHA HE BEIMYMHBL W,

w.
OTHOCHTEJIBHBIX YaCTOT, a [MpPOMOPIHOHAIIBHEICE HM BCJIHYHHBI —}—;-

(cm. puc 13.3). B npumepe 2 no0aBUM YETBEPTYIO CTPOKY

>

w
=— H
2

w

CTpOMM TFHCTOrpaMMy cucteMme koopauHar (X, A ) (puc. 13.3) Takas
rucTorpaMMa ofnafiaeT 3aMedaTeNIbHBIM CBOMCTBOM: €€ IUIOIadb paBHA
€AVHHLIE, a [IOLANb KaXIOro IPIMOYTObHHKA PABHA W, — OTHOCHTEIb-
HoO# yacToTe (mpoBepsTe!).
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w.
3HaueHne —L Ha KaXIOM NPOMexyTke ocH X Ha3BIBaeTCA

IUIOTHOCTBIO OTHOCUTEIBHOM YaCTOTHI Ha 3TOM IIPOMEXYTKE.

W
/]
0.2
0.1
0.030)
0] 216 81012 X
Puc. 13.3
YIHPA’KHEHHUSA

1. ITocTtpouts MONUroH aGCONMIOTHBEIX ¥ OTHOCHUTENIBHBIX YacTOT
10 JaHHOMY paclipelieNIeHHIO ci1y4aiHoi BeauyuHbI (cm. Tabmuiy).

X 2 3 5 6
M 10 15 5 20

2. Pagnonporpamma «KpyToit conoseii» B TeueHHE qHS Nepeaana
B 3¢up 100 neceH, B TOM YHClIE NPONOKUTENBHOCTBIO 10 2 MMUHYT —
12 necen, ot 2 g0 4 muHyT — 16 necex, ot 4 go 6 MuHyT — 40 necew,
ot 6 no 8 MunyT — 25 necew, ot 8 1o 10 MuHyT — 7 meceH.

IMocrpoiite rucTOrpaMMy OTHOCHMTENBHBIX YaCTOT HCHOIHEHHUS
MeceH MporpaMMoOi, a TaKke THCTOrpaMMy IUIOTHOCTH OTHOCHTENBHOI
YaCTOTHI.

3. Hcnonb3ys rucTorpaMMy IUIOTHOCTH OTHOCHUTEIIBHOMN YaCTOTHI
B Npenbiayied 3amade, HAHAUTE OTHOCHTEIBHYIO YacTOTy HCHOJHEHHS
HECEH: a) MPONO/KUTENBHOCTBIO 10 4 MUHYT; 6) IPOXOIKUTENEHOCTBIO
oT 4 10 8 MHHYT.
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Tema mamucmuyeckue XapaKxmepucmuxuy paoog OaHHb

Mamemamuuyeckoe 03cudanue cy4aiuHo 81U UHbL

Ilpumep 1: ITpubbin 6azoH ¢ nuweHuyeii u mpebyemcs onpedenums Konuye-
cmeo (Oonio) knelikosunbl 6 ee 3epHax. Bce 3epHa sazona nazvieaiomes 2eHepanvHoi
cogoxynHocmuio. OOHaxo uccnedosanuio 6yoym nodeepzHymol He 6ce 3epHQ, a KaKas-
mo ux yacmb. Oma yacme Ha3vieaemcs 8b16OPOUHON COBOKYRHOCHIbIO, UNU NPOCMO
ev160pKoi. Ilonamrno, ymo evibopka OonxcHa xopowio ompaxcamv ceoticmea écell
nueHuybl 8a2oHa, m.e. O0AHCHa bbimb penpesenmamusHoli. Hanpumep, ecnu ons uc-
CNedoB8anus 0OHO20 8a20HA 637U OeCAMOK 3epeH U3 OOHOU MOYKYU 8a20HA, a ONf
uccne0o8anus Opy2020 6az0HA 63U NAMb NPOG NO CMO 3€peH U3 PA3HbIX MOYeK
8azoHa, mo emopas 6bl60pKka 04eBUOHO bonee penpe3eHMAamueHa, Yem nepeas.

ITpumep 2: Obysnan ¢habpuka nnanupyem 6vinyck 3uMHeti My*#cckou obysu.
Obyswukam Hy*CHO 3HAMb, CKONLKO NPOYEHMOB MYMICHUH HOCAM KaxcOblii U3 Cyuje-
cmaylowux pasmepos obyeu. 30ecb 2eHepatbHas COBOKYNHOCMb — 6Ce MYyHCHUHbL —
803MOdICHble nokynamenu obyeu. OOnako uccnedosarnue nposooumcs Ha 6bvlbopke,
ckadcem, uz 50 cayyaiino omobpartbix mydxcuun. Ilpescoe yem npucmynums K ucche-
006aHui0, OaHHble NO NPUIHAKY — pazmep oGysu — pacnonazaiom 8 nopsioke Heybbl-
6aHUuA unu Hegozpacmarus npusznaka. Taxoi pso yucen Hazvieaom 6apUAYUOHHBIM.
Ilycme, nanpumep, 6 pesynbmame ynuunozo onpoca noaywuacsa psao u3 50 pazmepos
Myarcekotl 0byeu (cm. mabn. 14.1).

Tabnuya 14.1

25 | 21 {20 {27 | 31 | 32|25 |26 |28 28|31 |27 |24]25]27
21 [ 25|26 | 26 | 28 |27 |27 30|27 |31]|3029|29(27]26

28 127 |1 26|25 |28{29|27|26|22]23
30125124123 1322827262726

IToctpouM BapHalMOHHBIA pSAX MO BO3PACTAaHHUID IpPH3HaKa
(Tabn. 14.2).

Tabnuya 14.2

20121 | 2112223 (23|24 |24 [25]|25]|25|25(25]|25/{26
27 [ 27 | 27|27 |27 | 27|27 (27|28 |28 |28 (28|28 |28 ;29

26 {26 |26 |26]26|26|26|27]|27 |27
2912930303031 (31]|31]32]32

ITosp3ysich BapHaIIMOHHBIM PSIIOM, JIETKO MOCTPOUTH YXKE 3HAKO-
MYIO HaM TaGnully pacnpeneneHus cily4aitHolH BeIMYHHBI IO ee abCoMoT-
HBIM YacToTaM (Tabi. 14.3, nepBbie IBE CTPOUKH) U MO €€ OTHOCHTENBHBIM
yactotaM (Tabn. 14.3, TpeTss cTpoka).
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Tabnuya 14.3

X—
HecuenyeMbli 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27
TNpHU3HaK
(pasmep)

m — 4acToTa 1 2 1 2 2 6 8 11

m
w=—n—"—
0,02 | 0,04 | 0,02 | 0,04 | 0,04 | 0,12 | 0,16 | 0,22

OTHOCHTENbHAsA
yacTora

28 29 30 31 32 KonTposs
6 3 3 3 2 Xm=50=n

0,12 |{ 0,06 | 0,06 | 0,06 | 0,04 Tw,=1

BBenem psin BaxKHBIX MOHSATHH, UCIIONB3YEMbIX B CTaTHUCTHKE, HA
NpHMepe BapHallMOHHOTO psina Tabi. 14.2.

Paszmaxom BbIGOPKH R Ha3blBaeTCs pa3HOCTh MEXIY €€ HauOOoIIb-
IIMM ¥ HAMMEHBUIUM 3Ha4eHUsMH. B n1aHHOM ciyyae R =32 -20=12.

Monoii Bb16opKkH Mo Ha3pIBacTCS 3HaUYCHHUE CllydaiHOM BenHyM-
HBI, BCTpeyaloleecs B BEIOOpKe vale Bcero. B naHHoM ciiyuae Mo = 27.

MenuaHoii Bb16opkn Me Ha3biBaeTCs cpegHee YHCIIO (T.€. CTOs-
Iee Ha CpeHEM MecCTe B BRIGOpKE), €C/H KOIMYECTBO YHUCEN HEUETHOE M
cpenHee apH(pMeTHIECKOE ABYX CPEIHHHBIX YHUCEI, €CIIM X KOJMYECTBO B
BEIOOpKe ueTHOe. B HaieM npuMepe Ha 25 u 26 MecTax CTOUT pasmep 27,

27+27 =7,

Cpeannum 3Hauenuem X BeiGOpkH X Ha3biBaeTcs CpemHee

3HAYUT, Me =

X + X, +...X,
n

20421421 +22422+ ... +32+32
X= 50 -

_ 20114212422/ 14232+424:2425-6+26:8+27-11+28-6+31:3+32-2+29-34303 =
50

apr(METUYECKOE BCEX €€ 3HAaYCHHUI: X = . B Hamem npumepe:
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YIIPA’)KHEHUSA
1. B Tabnuiue npHBEeAEHBI pacXodbl CTapIICKIACCHHUKA 3a 4 THSA:

Jlenp Henenu IMonenenvuuk | Bropuukx | Cpema | Uetsepr
Pacxons! (py6.) 18 25 24 25

Hexro 06pa6oTan 3TM faHHbIE ¥ 3aMKcal CleayloIee:

a) 18 +25+24+25=92,92:4=23.[ ]1=23(pyb.);

0) 18, 24, 25,25; (24 +25):2=24,5.[ ]1=24,5 (pyb.);

B) 18, 25,24,25;[ ]1=25 (py6.);

r)25-18=7.[ 1=7 (py6.).

B kBazpaTHBIX CKOOKaX JOJDKHBI OBITh YKa3aHbI HAHMEHOBAHUS CTa-
THCTUYECCKHUX XapAaKTCPHUCTHK. Onpenenme, Kakas CTaTUCTUYECKas Xapak-
TEPHUCTHKA HAXOAUTCA B KaXXIOM 3aaHUH.

Omsgem: a) cpenHee apupMeTHyecKoe; 6) cpenHee 3HaYEHHE ABYX
PSOOM CTOSIIKX B CEpeauHe YHCEN, TO eCTh MEAHaHa; B) CaMOe pacrpo-
CTpaHEHHOE YMCJIO PAAa, TO €CTh MOJA; T') Pa3HOCTh MEXAY HauOONbIIMM
¥ HaMEHBIIUM YHCIIaMH, TO €CTh pa3Max.

2. Haitnure MeauaHy cieqyolIMX psaoOB JaHHBIX!

2)8,4,9,5,2; 6) g_;_%:_

3. Ha craguone «JlokoMoTHB» Oblna 3aMKCHpOBaHa ClleAyHoIas
MOCEIAaeMOCTh NEpBhIX 4YeThipex PyTOonbHbIX maTueil: 24 532, 18 711,
22 871, 24 334. KakoBa Grina cpemHss MOCENIaeMOCTh (CpenHee aprdme-
THYECKOe) 3THX MaTyeili? UeMy paBeH pa3max nocemaeMocT?

4. B teuenue roaa Jlena nonyyvaina ciegyrolyie OTMETKH 3a KOH-
TPOJIbHBIE 1O anrebpe: ONHY «ABOHKY», TPU «TPOHKH», YETBIPE «YETBEPKU»
U TpH «naTepku». Haiinurte cpennee apudmeTHueckoe, Mooy U MemuaHy
JTHUX OaHHBIX.

IIpumeuanue: Ecnu psao codepacum HewemHoe Konu4ecmeo wucen, mo Meoua-
Ha — yucno, nexcaujee MoYHo nocepeduHe ynopsaodovenrozo paoa. Ecnu xonuuecmso
yucen yemHo, mo MeduaHa — cpedHee 08yX HUcel, PACNONONCEHHbIX NOCEPedUHe yno-
pAOoYeHHo20 paca. JJo cux nop Mbl HAxXoOunu meouawy cpeou 3HaweHuld, HU OOHO
u3 Komopbix He 6cmpevaemcs 6onee 00Hozo pasa. JIns mozo 4mobbr ucnonb3oeamo
onpeodeneHue, 0anHoe 8 yHebHUKe, MOJICIO 8bInUcams 6 pAo 8ce 3HAYeHUs paccmMampu-
eaeMoli eenuyunbl (Ommemku) 8 nopsdKe 603pACMAHUs 6 MOM Konuyecmee, Komopoe
umeemcs. Ilonyuunocsy 11 3nauenuii — HedemHoe yucno. SHayum. MeOuanoii aensemcs
NeMeHm, Komopbulil HaX00UMCs Ha CPEOHEM MeCIne YNopAOOYEeHHO20 PAOa.

Bmecme ¢ mem, ModcHO Haumu 3Havenue MeOuaHsl, He 8bICMPAUBAS BCEX
3HaueHull paoa. Takoii cnocob 3axnioyaemcs 6 moM, 4o eHavane paccyumvléaemcs
obwee yucno nemenmog psaoa: 1 + 3 + 4 + 3 = 1. 3nauum, meouara — wucno, cmo-
Auee Ha wiecom mecme ynopadouenHozo paoa. Tenepb ycmanasnueaem, Kakas oyen-
KQ OKaiCcemcs Ha wecmom Mecme: CyOsl NO UCXOOHOU mabnuye, CHavana — 0OHA eOu-
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Huya, 3amem — mpu mpotiku — Umozo 4enibipe, 3amem — yemvipe Yemeepku — 3Ha-
Yum, Ha wWecmom — yemesepka.

Taxoti cnocob Haxoxcoenust Meduansl 0CODEHHO IpdexmuseH, ko20a 6 psody
MHO20 PA3HbIX 2DYNN Hucen.

3mom cnocob rxcenamenvHo nonysumbs ¢ NOMOWbIO Knacca.

5. Maiua, Camra, Kars, Jlena, Bans 1 Muina nomum B NULIEPHIO.
Bans coen 5 kyckoB nunuel, Muma, Cama, Jlena — no 3 kycka, Kara —
2 xycka, Mawa— 1 kycok. 1) Hafinure Bce M3BeCTHBIE BaM CTaTHCTHYECKHE
XapaKTepPUCTHKH 3THX OaHHbIX. 2) Ecnn 661 Bans cben He 5, a 7 KyckoB
MU, KaK O6bI H3MEHWINCH 3TH BEJINYHHEI?

6. Y rpynne! 3 20 cTaplIEKIaCCHUKOB CIIPOCHITH, CKONBKO MPH-
MEpHO 4acoB B I€Hb OHH TPaTAT Ha MPHIOTOBIECHHE NOMALIHUX 3aJaHHH.
OTBeTHl UIKOJILHUKOB NPENCTABIEHBI Ha QHarpamme, nM3o00paxeHHOH Ha
pHucyHke (puc. 14.1).

a) Cxonbko BpeMEHH B [IEHb B CPEIHEM TPATUT YYEHHK M3 3TOH
rpynb Ha PUTOTOBNIEHHE NoMantHuxX 3ananuii? (Haiioure cpenree apud-
METHYECKOE ITOTO Psila NAHHBIX.)

6) CxonbKO BPEMEHH TPATHT CPEIHHUI YYEHHK Ha IPUTOTOBICHHE
Jomanraux 3agannid? (Haiigure Mennany 3THX NaHHBIX.)

B) CKONBKO BPEMEHH TPATAT Ha MPUTOTOBJIEHHE NOMAIIHUX 3a/1a-
Hu#t GONBIIMHCTBO U3 3THX pebaT? (Halioure Momy 3THX OaHHBIX.)

r) [IpencraBere 3TH AaHHEBIE B BHE TaONHUIIbI YaCTOT:

Yucno WKoNbHUKOB
o N »H o [« -]

Puc. 14.1

Oco0sIit MHTEpEC MPEACTABIAET MATeMaTHYecKoe O0XHMIaHHe
ClTy4aitHOM BEJTMYUHBEI.

THpumep: Iycmo oana, Hanpumep, mabnuya 12.1 pacnpedenenus cayyaiinou
senuyunbl X — CyMMbl OYKOB, bINABUUX NPU OOHOKpamHom noobpacviéanuu 08yx
uzpansHbIX Ky6UuKos, no ee (cymmel o4ko8) sepossmuocmu P:

X| 2 3 4 15 6 7 8 9 |10 11 | 12
1 2 3 (4| 5 6 5 4 3 2 1

P —_ i — — — — — i — il [

36 | 36 | 36 |36 | 36 |36 |36 | 36 |36 36 | 36
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Marematnueckoe oxuaanue (06o3Hauaercss MX) HaxomuTCs Kak
CyMMa NpOM3BEICHHUI:

1, 2,3 4.5 6.5 4 3 11
My=px+ o5ty + +pux,,=% 2+§-6--3+% 4+% 5+% 6+% 7+¥ 876- 9+§E‘lﬂ+-3-6 ll+% 12=

= 7i~7,28
18 :

Boo6uie, MaTeMaTH4YeCKHM 0XKHIaHHEM IHCKPETHON ciy4aii-
HO#i BeJIMYMHBI HAa3BIBAETCSA CyMMa MpPOU3BENCHUIH BCEX €€ BO3MOXKHBIX
3Ha4YEeHU N Ha UX BEDOATHOCTH:
k]
MX =xipy+Xpy +...+ X Pu = 205 . (14.1)
i=l
3ameuanue: U3BecTHO, 4TO mpH GONBIIOM KOJHYECTBE MCIEBITA-
HMi BEpOSATHOCTH HACTYIUIEHHs KakKoro-nubo coObITHS HPHMEPHO paBHa

i

€ro OTHOCHMTENIBHOH 4YacToTe: p; = W, =-”—1—, 3mece m; — abComoTHas
4acTOTa MOSIBIEHUs § — TOTO COBHITHS M5 OBILEro YHCIa HCTIBITAHMI 7.
PaccmotpuM, Hanmpumep, Tabn. 13.3 pacnpenenenus ciy4aiHo# Beau-
4YKMHBI — pa3Mepa o6yBH. MaTeMaTH4YeCcKoe OKHIaHHE STOH BETHYHHBL:

MX =xp)+ %07+, X, Py S W+ X W + X W, =X P+ Kyt X Py =
M M M, xM, +xM,+. . +x M, -
=x—t4x, 2+ 4x, =L 22 a7
7 7 n n

ITonyuyaercs, 4TO MPH HOCTATOYHOM KOJIMYECTBE MCIBITAHHI
MaTeMaTHYeCKOE OXXKHAAHHE HPUMEPHO PAaBHO CPEIHEMY 3HAYEHHUIO BEJIH-
ynHbl X. B JaHHOM KOHKPETHOM cCily4yae, KaK YK€ ObLJIO MOACYMTAHO,

MX s X =26,7.

YIIPAXKXHEHUE
7. 3aKoH pacnpefeneHus cy4yaiHoi BeIM4HHBI 3a1aH Tabauueit:

X 2 5 6 7
P |03 (01]02] 04

Haiitn MaTeMaTiyecKoe OXXHIaHHE 3TOH BETHYHHEI.
Ortser: §5,1.
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T a_15. Omxaounenue om He20 3HAYEHUA, OUCNEPCUA

cpedHee KeaopamuyHoe OMKIOHEHUE

Tpumep: Ha cmone nesicam nsmo kapmogpenun ¢ maccoti x, = 1502, x, = 125 2;
x, =852 x, =802 x; = 70 2 (kapmoghenunvl panxcuposatbl no He6O3PACMAHUIO
Mmaccwl).

150+125+85+80+70
5

OmKnoHeRusMU om CpeoHe20 6eca AGAAIOMCA pasHOCMU X, — X . B oan-
Hom cayuae x,— X cocmaensiiom coomeemcmeenno. 150 — 102 = 48; 125 — 102 = 23;
95-102=-17; 80— 102 =-22; 70— 102 = -32.

Koumpons: cymma omxnonenuii pasra Hynio: 48 + 23 — 17 - 22 - 32 = (.

Boobwye, omxnonenuem Ouckpemuoii cayuaiHol 6enu4unbl X,
om ee cpeonezo 3nauenun X Hazviéaemcs pasHocme x-X.

IIponomxum paccMoTpeHHe «KapTOQ)enLHoro» npumepa. [Toctpo-
UM CIEOYIOLIYH Tabnuy :

Cpeonuii eec kapmogpenn: X =

=102 (3

X 150 | 125 85 | 80 | 70

i

x,-X 48 | 23 |-17| 22| -32

(x, —X)* | 2304 | 529 | 289 | 484 | 1024

IlepBass cTpoka — BapHaNMOHHBIA pAn Ciy4YaiiHON BenU4M-
HBEI x — Maccsl kapTodens. Bropoit psn — oTknoHeHus ciy4aiHo#H Belu-
YHHBI X OT €€ CpefaHero 3HaueHus. TpeTbs CTpOKa — KBaJpaThl 3THX

o 712 .

orknonennit (x;, —X)°. Tlocnenuss cTpoka MO3BOISET HalTH elwe
OIHy BaXHYH0 CTATHCTHYECKYK XapaKTEpUCTHKy: aucmnepcuio D —
cpenHee apu(METHYECKOE KBAAPaTOB BCEX OTKIOHEHWH, a HMEHHO:

2304+ 529+ 289 + 484 +1024
D= 5 =926.
BooGOwe, aucnepcueii nasvlieaemcs cpednee apugmemuyeckoe
K8aopamos 6cex OMKAOHEHUll Om cpeoHe20 3a0aHHbIX N 3HAYeHUl Cy-

YQUHOU 8ETUYUHDL:
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n

712
(= X)? +(x, = X))+t (x, — X)? _ ;(x" -X)

D=
n n

Eme oqHa BakHas CTaTHCTHYECKasi XapaKTepHCTHKa — cpeliHee
KBaJpaTH4yecKkoe OTKIoOHeHHe O (0003HayaeTcs GyKBOH «cHrMan).

ITo onpenenenuto o = x/B .
Jns Hamero npumepa I = 926 =304,

YIIPA’XKHEHUS

1. XKano6s1 Ha OMO3NaHuUs 3NMEKTPHUYEK, TOCTYNHUBIINE B JHCIIET-
yepckyro craHimi CeMadopoBo B TeUEHHE HeeNH, I03BOIHIIN COCTABUTh
CIIElYIOLIYI0 JMarpaMMy 4acTOT IO OINO3AaHHSM 33 HEAEIIO:

Onpenenute cpenHee 4KUCIO OMO3NaHUI B [EHb 3a HEHNETIO U
CpeIHEKBaJApaTHYHOE OTKJIOHEHHE.

2. Ha crpoiiky ¢ KMpIMYHOro 3aBoAa mpuBe3nu 20 ymakoBOK
kupnuya. YtoObl MPOBEPUTH KauY€CTBO MapTHH, M3 KaKIOH YIAKOBKH
BBHITALMIIM CITy4aHHBIM 06pa3oM [0 KUPHUYY ¥ 3aMEPUITH JUTHHY KaXJI0TO.
Hwmxe nmpencrasieHs! mojydeHHele BenuuuHel (B cm): 20,5; 20,1; 21,3;
20,3; 19,8; 19,2; 20,1; 19,6; 20,2; 20; 20,5; 19,7; 19.9; 20,5; 19,6; 20,1;
19,4; 19,8; 19,1; 20,3.

a) OmpepenuTte CpemHIOW AMHHY KHUPHIHYA.

6) Haiinute BenmuuuHy cpeaHeKBaIpaTHYHOTO OTKJIOHEHHS JUTHHBE
KHMpIHYa OT CpeHeii.
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B) Kaxoif npoueHT kupnuueil, IIMHA KOTOPHIX OTIMYaeTCs
OT cpenHeit Gombuie, yeM Ha 0,2 cM? Bonblie 4eM Ha BEJIMYMHY CpEXHe-
KBaZIpaTUYHOTO OTKJIOHEHHs?

3. TMaceuyHHK 3aMETHII, YTO MYENbl B ABYX €r0 YIbSX MPOH3BOIAT
Mex HepaBHOMepHO. Pa3 B 10 nHeit OH BBIHMMAI COTHI U3 Yibsi U 3aHOCHII
B Tabnuuy Maccy (B KI) CHATOTO Mefa, BBIpabOTaHHOTO MYeIaMy 3a Je-
CATBb JHEH.

a) ITuensl kakoro u3 yinseB paboraror Gonee crabunsHo? (Coe-
JajiTe BBIBOI, BBIYMCIIMB BEIHYHHY CPEIHEKBAIPaTHYHOTO OTKIOHEHHUS
KOJIHYECTBA NPOU3BENECHHOIO Meza.)

6) Ecnu B mepBoM ynbe xuset 100 myen, a Bo BTopoM 75 mye, To
CKOJIBKO B CpeIHEM Mpou3Bena Mexy 3a neprox ¢ 19 mo 28 asrycra xaxaas
nyena 1 u 2 ynosa?

HHTepBansl BpeMeHH Macca meza (B kr)
1-if ynei 2-it yneit

C 20 no 30 anpens 11,4 11,9
C 1 anpens no 10 mas 12 10,8
C 11 o 20 mas 11,5 13,2
C 21 o 30 mas 11,7 12,6
C 31 mas o 9 nioHs 11 11,1
C 10 o 19 uions 10,6 11,4
C 20 no 29 urons 13,1 13,2
C 30 uions no 9 urons 12.8 12,9
C 10 no 19 urons 11,9 13,5
C 20 no 29 urons 13 10,9
C 30 mions no 8 aBrycra 12,5 12,3
C 9 no 18 asrycra 12,9 11,7
C 19 no 28 aBrycra 11,6 12

C 29 asrycTa no 8 ceHTa6ps 12 10,5

* D 7} 1 MHOCHY 8ePOSMHOCH

IIpumep: BepHemcs k npumepy, ceazanHomy ¢ paduonpozpammoli «Kpymoii conosetin.
Tam npeonazanach cnedviowyas 6vl60pKka no NpPoOOINCUMENLHOCMU UCRONHAEMBIX
necen: (mabn. 16.1, nepavie 06e cmpoku):

Tabnuya 16.1

Jns h=2:
X, MuH [0;2) | [24) | [46) | [6:8) | [810]
muryk | 12 | 16 | 40 | 25 | 7 | PBeero

m
W =100 0,12 0,16 | 040 0,25 0,07
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h=2 % 0,060 | 0,080 | 0,200 | 0,125 | 0,035

Hnah=1:

Xomum | [0;1) | [1;2) | [2;3) | [3:4) | [4:5) | [5:6) | [6:7) | [7;8)

m, WITyK 5 7 7 8 15 25 15 10

w=% 0,05 | 0,07 | 0,07 | 0,08 | 0,15 | 025 | 0,15 | 0,10

h=1 -%)— 0,05 | 0,07 | 0,07 | 0,08 { 0,15 | 0,25 | 0,15 | 0,10
[8:9) | [9:10)
Bcero
5 2 n=100
0,05 0,02
0,05 0,02

Ha ocHOBaHUH NEepBHIX JBYX CTPOK CTPOHUM CTPOKY OTHOCHUTEIb-

o m o
HOH 4acToTBl W = 1—— U CTPOKY IJIOTHOCTH OTHOCHTENBHOH YacTOTHI
w . "
—, TIe 1ar h npuHAT paBHEIM 2 (MHH). Ha ocHoBe mepBoii H yeTBepToOii

cTpok Tabnuubl 16.1 cTrpouM rucrorpamMmy IUIOTHOCTH pacrpenesieHHs
OTHOCHUTENIBHOM 4acTOThI MCIOJNHEHMs NMECEH Pa3NHYHOH UINTENbHOCTH
(cm. puc. 16.1).

A Teneps pa3zo6sem BEIGOpKy U3 100 neceH Ha 6onee menkue noa-
rpynmnsi, npogonkuTenbHocThio [0;1), [1;2), [2;3) v T.A. MuHyTHI (IATas
CTpOKa TabJIMIBI) ¥ COOTBETCTBYIOIHME aOCOMOTHBIE YaCTOTH! M (LITYK) —
mectas CTpoka TabmMubl (CYMTaEM, YTO COOTBETCTBYIOLIHE AaHHBIE
M3BECTHBI). 3aT€M DPacCUMTaEM OTHOCHTEIBHYI 4HacToty w — (cenb-
Masl CTpPOKa) U ee IIIOTHOCTH (8-51 cTpoka). Hanoxum HOBy10 rHCTOrpaMmy

w
(X - — ) Ha npexHioro. O6e rUcTOrpaMMbl CTPOMM B ONHOM MacuuTabe.
h

Kax Buaum, BTopas ricTorpaMma yTouHseT nepyto. O6e OHH MMEIOT OfIHY
1 Ty xe mmpuny [0;10] 1 mwiomans, paBHyI0 €AHHHLE.
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Ipu Gonplinx BIOOpKaX, OTHOCUTENIBHAS 4aCTOTa MOAMHOXECTB

BBIGOPKH MPUGIM3UTENBHO PaBHA UX BEpOSTHOCTH: W; = D, .

w
o P
p'\/h It
0.2
mel| N
01 N
i 5 N
0] 12345678910 X% 0] 1234567891 X%
Puc. 16.1 Puc. 16.2

Ecnu npomomxuth yMeHbleHHe Iara h (P COOTBETCTBYIO-
INEM YBENHYEHHH BLIOOPDKH #), TpaHMIa THUCTOTpaMMbl OymeT crpe-
MHUTBCS K HEKOTOpoH KpuBO#i (puc. 16.2), KOTOpYHd MOXXHO Ha3BaTh
KpUBO# pacrpeneneHys MIIOTHOCTH OTHOCHTENBHON YacTOTHI Ccly4aiHo#i
senuuuHbl X. IloatoMy kpuByio (puc. 16.2) MOXHO cuMTaTh rpaduxom
GYHKUMM paclpeiefieHHsl IIIOTHOCTH BEPOSTHOCTH Cy4aiHo# Benu-
4HHbI X.

3ameuanue: ['paduk mo puc. 16.2 nossonser HalTH OTHOCHUTENb-
HYI0 YaCTOTY MCIIONIHEHHs NeceH 1060#t NpOoaoKUTENBHOCTH, KaK COOT-
BETCTBYIOILEH Miomaayd. Hanpumep, oTHOCHTENBHAs 4acTOTa HMCIOJHE-
HHs IECeH ANMHOM OT 2 10 4 MMHYT paBHA 3alITPHXOBAHHOH IJIOIIAAN HA
puc. 16.2 (cp. ¢ ynp. Ne 3 temsi 13).

7* H HOe pachpe

o

. H

Ha 601b110M KONIMYECTBE IKCIIEPUMEHTOB YCTAHOBJIEHO, YTO MHO-
THe clydaifHble BETMYHHbI, TAKHE, HApUMep, KaK poCT JIofeH U Ux Macca,
Macca OZHOTHITHEIX oBomieH (kaprodenb, apOy3bl), MPOMEXYTKH BpeMEHH
MeXIy CJIy4aliHbIMU BCTPEYaMH C IPOXOXKUMM, OTPEIIHOCTH AJIMHBI IPH
H3TOTOBJIEHUH 3JIEKTPOIOB AJISI CBAPKHM U OUY€Hb MHOTHE APYTHE XOPOIIO
OIUCBHIBAIOTCS C HOMOILBIO QYHKLMH HOPMAJIBHOIO paclpeneieHus MIoT-
HOCTH BEPOATHOCTH. OTa QYHKIMS 3afaeTcsi HOBONBHO CIIOXHOM ¢op-
MyJIOii:
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_(x=-m)*
202

1
Pp(x)=—pr=ce
o\2rx 171

3neck O — cpeaHee KBaApaTHYECKOE OTKIOHEHHE CIIY4aifHOM BEJIMUMHEL
OT €€ MaTeMaTHYECKOTO OXXHAAHHUS.

cp(x)* A

/

Puc. 17.1

1
B Touke x = m ¢ynkuus (17.1) umeer MakcumyM 0"/2” ,

okono kotoporo ¢yHkuus @(x) obpasyer KoOIOK0I006pasHyl0 (opMy
(puc. 17.1), npuuem rpadux CHMMETpHUUEH OTHOCHUTEIBLHO NIPAMOH X = m.

Ipu x —>300, rpadux acumnrToTMYECKH NpHGIMXKAETCH K
ocu x. MoxxHO toka3ars (cm., Hamp., [6]), 4To mpenen IIomwany ol Kpu-
Boit (puc. 17.1) npu x —> 100 pasen exunuue. Kak u B mpumepe puc. 16.2,
Ha puc. 17.1 BepoATHOCTh HACTYNJIEHUs COOBITHS Ha KaKOM-HHOYIb Mpo-

MexXyTKe [a, b] paBHa IIOmany nox KpuBoi ((X) Ha ITOM MPOMEXKYTKE:

P(x€[a,b]) = naowadvaa,bb, . (Jlna naxoxaeHus momanei Kpu-
BOJIMHEHHEBIX Tpaneuuii NoJ KpUBHIMH HOPMaJILHOTO pacipeneieHus pas-
pabGoraHs! TabMHLB — cM. [6].)

I'padux dynkumu (17.1) HopmaneHOro pacmpeneiaeHus IIOTHO-
CTH BepOATHOCTH Ha3biBaeTcs kpuBoii aycca.

PaccmotpuMm kpuByto "aycca (puc. 17.2), rae Ha ocu X ot cpen-
HEro 3Ha4YeHWs TOYKU X = m OTJIOXKEHHI ClIeBa M CIpaBa OTPE3KH, paB-
Hele O . PacueThl MOKa3BIBAalOT, YTO IUIOAAb MOA KPHUBOH Ha OTpe3ke

2
[m—o,m+ o]cocrasnser npumepHo 0,68 wiu = OT eauHHLBL ITO
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O3HayaeT, YTO Cily4aiiHas BeIMYHHA, OTIMYAIOLIAsCA HAa BENUYHHY <O
OT 3HauYeHHs m (B Ty ¥ OPYTYIO CTOPOHY); UMEET BEPOSATHOCTH MOSIBIIE-

HHUA z_z.

3

@ %)

Puc. 17.2

Takxe noxa3aHo, 4TO cnyqai«'max BEJIMYMHA B IIpe€aenax oT

[m—20,m+20] umeer BepoSTHOCTH MOSBIEHHS NPUMEPHO B 96%
BCEX M3BECTHBIX CllydaeB. U HakoHel, AJisi HOPMAJIBHOTO paclpefeneHus

Cily4aiiHBIX BEJMYMH Ha mpoMexyTtke [m—30,m+30] BepostHOCTh
MOSIBJICHH Clly4aiiHO# BenuuuHbl cocTapngeT 0,997 (mpaBuito Tpex curm).
IMocnenHee o3Hauaer, 4To ¢ HaxexHOCTEIO 0,997 mobass HopManbBHO pac-
HpeaeneHHas CilydaitHas BeJIMYHHA OTKIOHSAETCS OT CPEIHEro 3HAUYCHH m
He Oosee, 4eM Ha TpH O .

U3znoxeHHble CBOMCTBA OTKJIOHEHHI OXXHIAEMBIX CIIy4aiHBIX
BEJIMYMH OT MX CPEIHHX 3HAYECHUH m MOTyT OBITh HCTONKOBaHEI TaK:

Iycts m — MaTeMaTH4ecKoe OXHUOaHHE (CpeHee 3HaUeHHE) CIIy-
yaiiHOH BenHuMHB X, O — cpelHee KBaJpaTUYHOE OTKIOHEHHE BENHU-
4yKHb1 X OT ee cpeHero 3HayeHus. Toraa c HagexHocTho P = 0,68 cnyuyaii-

Has BEIWYMHA OKAXETCS B HHTEpBANE [M — O, M+ O ; C HATEKHOCTBIO

P =0,96 cnyyaiiHas BeIHYMHA OKaXETCs B UHTepBane [m—20,m+207]
H, HaKoOHell, ¢ HaexHOCThIo P = 0,997 cnyyaiiHas BeIMYMHA OKaXeTCS B

untepsane [m —30,m +30]. CooTBETCTBEHHO, EPEUHCIEHHBIE MHTED-
BaJIbl HAa3BIBAIOT JOBEPHUTEIILHBIMY C 33JaHHOH HANEXHOCTHIO.
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IIpumep: Cpeonsis npooondcumensHOCmbs MmeKyujez0 pemMoHma
asemobyca ¢ macmepckoi m = 30 cymok; cpeonee K6aopamuuHoe Omxa0-
Henue om 3moi npodondxcumenshocmu O = 2 cymok. C HadexcHocmyvio
P = 0,96 paccuumaiime onmumucmuueckuil u neCCUMUCMUYECKUll NPOcHO-
3bl 8blObIGAHUSL ABMOBYCA U3 IKCRAYAMAyuu.

Pewenue: C naoexcrnocmeuio 0,96, 0osepumenvhulii unmepsan npo-
odonacumensrocmu pemonma cocmaensem [30—2-2; 30 + 2-2] = [26, 34].
Ieccumucmuueckuut npoenos — 34 cymok, onmumucmuyeckui — 26 cy-
mok.

Omeem: 34; 26.
Bosnee mogpoOHO ¢ pacyeToM HOBEPHTEIIBHBIX HHTEPBAJIOB MOXHO

MMO3HaKOMHTBCS, HAapHMep, B [6].



Omeembl u pewienun ynpasxcHenuii

Temal
1. Orser: A={3,6,9, 12, 15, 18, 2, 24,27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57}.
3. Orser: a) {@}, {x}, {y}, {x; y}.
6) {3}, {9}.
B) {9}.
Pewenue:
a) Pasnocts E=B\U = {k,1,y,6}\ {6, 1,e, b} = {x, y}. [lepebopom Haxoaum
BCE MOAMHOXECTB2 (BKJIIOYas MyCTOE M CaMO MHOXeCTBO E):
{9}, {x}, {y}, {x. y}.
6) E={7,3,2}\{4,7, 1, 2}={3}. [lonmuoxectBa: {3}, {D}.
B) E={=+}\{/,\,— = +} = Q. [lonmMHOXeCTBa: {D}
4. Orset: a) n(E) =0, n(D)=3,n(C) =9, n(K) =6;
6) n(E)=17,n(D)=0,n(C)=17,n(K)=0.
Pewenne:
a) Packpoem mMuoxecTBa 4 u F:
A=1{1,2,3,4,5,6},F=1{0,1,2,3,4,5,6,7, 8}; u3 ycnosus E = A\F =@,

D=F4={0,7, 8}; c=aUF= {0,1,2,3,4,5,6,7,8};

K=A(F={1,2,3,4,5,6}

HenocpeacTBeHHO, U3 PACKPBITBIX MHOKECTB HMEEM:

n(E)=0, n(D)=3,n(C)=9, n(K)=6.

6) Packpoem muoxectBaduF: 4= {-3,-2,-1,0, 1, 2, 3}, F= Q. U3 ycinosus:

E=A\F={-3,-2,-1,0,1,2,3}; D=FU=0;C=AU F={-3,-2,-1,0,1,2,3};

K= ﬂ F =@. HenocpeacTBeHHO, U3 PaCKPLITHIX MHOXKECTB HMEEM:
n(E)=17,n(D)=0,n(C)="17, n(K)=0.
5. Orser: kBaznparsl.

Pemenue:

1) TIpsMOYrombHHK — 3TO NapaJUIeNOrpaMM C NPSIMbIMH YIIIAMH.
Pom6 — napanenorpamMM, y KOTOPOroO BCE CTOPOHBI PaBHBI.

2) Ilepeceyenne — napasuienorpaMm C paBHLIMH MEXAY COOO0H CTOPOHAMH U
MPAMBIMH YITIaMH, @ 3TO — KBaJpaT.

6. Orser: W ={a, c. Lk}, Wy={a c. f I}, Wy={a. b, c. f}, Wy={a, c. f k I},

Ws={a bcfi}, Ws={abcfl},W,={abcfkl}.

Pewenue:

U3 ycnoBus cnefyeT, 4TO MHOXKECTBO M CONEPXKHUT 31eMEHThl MHOXecTBa W Ge3
3]1eMEHTOB MHOXeCTBa K.

CnenoBarensHO, MHOXECTBO W OMKHO COAEPXaTh BCE 3NEMEHTHI MHOXECTBA M,
a TaoKke — JMobble 3neMeHThl MHOXecTBa K Mnn coBceM He comepxarb APYTHX
97NEMEHTOB. 3HAYNT, MHOXKECTBO W 0643aTeIbHO CONEPIKUT neMeHTs! {a, ¢, f}, a

Taroke Jobble HaGopel 3nemenToB u3 {k, /, b} u Q.

[Tonyyaem crnenyiowmnii HaGop orsetos: W ={a, ¢, f k}, W,={a, ¢, £ I},
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Wy={abefh,Wy={acfhkl},Ws={abcfk,Ws={abecfl}
Wo={abcfkl}

Y6enumcs, HanpuMep, B IPaBHILHOCTH OTBeTa W 5

Ws\K={a b c fk\k [ b}={acfi=M

Ilpumeuanue. Ha 3TOM mpuMepe XOpOIUO BHAHA PasHULIA MEXAy ypaBHEHUEM
M= W - P, u3 xoroporo He cieayer W = M + P, u anreGpanyeckuM ypaBHEHHEM
a = b — ¢, u3 xoToporo cneayer b =c + a.

7.
Pemenne:
a) Bunouerne A C C cooTBETCTBYeT NONOKEHHIO KOHTYpa A BHYTpH KoHTypa C;
BiIoueHHe B C C cooTBeTCTBYET NoJI0XKeHHI0 KOHTYpa B BHyTpH koHTypa C;
pasHocTh A\B= (J 03Hayaer, 4To HET yyacTka A, He MpHHa{Iexawero B, T.e. Bce
TOYKH GUryphl A NIpHHAIJIEXKAT Takke MHOXeCTBY B (puc. 1.4 a).
6) Koutyps! A 1 B nexar BHyTpH KoHTypa C, HO He nepecekaroTcss Mexcy coboii.
(puc. 1.4 6).
B) Bce Tpu xoHTypa A, B u C monapHo He nepecekaiorcs (puc. 1.4 B).

8. Omer:a)A[1B#@,B(1C#0,A(1C=0.
6) (A U B)\(A n B); npyroe peruenue (A\B) U (B\A).
nAalU@UonsN o).

9. Orsger: 15.
Pewenne:
ITycts A — MHOXECTBO CTpesKoB, m(A4) = 5; B— MHOXecTBO MulLieHei, n(B) = 3;
BCEro BLICTpeNnoB mn =5-3 = 15.

Tema2m.1

1. Ortser: 24 360 ciocoGoB.
Pemrenne:
Kaxnaprii crioco6 BeIGopa oT/IHYaeTCs OT 06010 APYroro TM60 COCTABOM TPOWKH,
JM60 NOMKHOCTBIO BHYTPH TPOMKH. 3HAuMT, HY)KHO HailTH KONMYECTBO BCEX
TPOeK, OTIMYAIOIUXCA APYT OT Apyra aubo mopsaxoM, nH60 XOTs Gbl OZHMM
3/IEMEHTOM, a 3TO — YHCJIO pasmermenuii u3 30 mo 3: A3 = 30-29-28 = 24 360.

2. Ortser: 60 uncen.

Pemenue:
Bce Tpex3HayHble YHCIIa 10 YCJIOBHIO pa3nuyaloTcs 6o nopsaakoM uudp, muéo
ux HabopoM, 3HaYHT HcKoMoe yucio A} = 5-4-3 = 60.
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3. Ortser: 48 uncen.

Pemenue:

Ecau 6b1 BMecTo Hy:ns ObuIa 3anaHa, Hanpumep, uMdpa 9, To 3agaya cBenach Gbl

K MpeablayIuei, 1 OTBET cocTaBui Ol 60, HO YKC/Ia He HAYHHAIOTCA C Hyns. Ecin

OBl YHCIa MOXHO OBLTO OBl HaYaTh ¢ HyA, TO UX 61O GbI 1/5 U3 60 yncen (Bcero

yuces 60, u3 HUX 1/5 HauyMHaeTcs ¢ Hyad, 1/5 — ¢ eAMHHULBI U T.4.). 3HAYHT, HY)KHO
3 l

u3 obLlero yucia pasMeLieHUiH As oTOpPOCHUTH OfHY MATYIO: —* 60=12.

Ocraetcs 60 — 12 = 48 pa3MmerueHu#. 5

4. Orset: 120 cnoco6oB.
Peruenue:
Kaxnas «1yTka» OTIHYaeTCs COCTaBOM JKEPTB, a TAKXKE BECOM KaMHeii B pIoK3ake
Kaxcaoro. Monensio BCEBO3MOXKHBIX BapHaHTOB SBJAIOTCA BCEBO3MOXKHBIE

3

pasMemenns u3 6 snementosno 3: A, = 6-5-4=120.

Tema2 n. 2

1. Ortser: 24 cnocoGa.
Pewennue:
Bo3MoxHBIE KOMOHHALMH PacCaXKMBaHUA OyAYT OTIMYATHCA TOJIBLKO MOPSAIKOM.
3HayuT, 3TO — BCEBO3MOXKHBIE IEPECTAHOBKH U3 4 31€MEHTOB: R‘ =4l=24,

2. Orset: 17 280 cnoco6oB.
Pewenue:
TMruust Moxcro chects 4 =4l=24 cnoco6amu, mupoxasie Py =6!=720
cnoco6amMu; HO KaxIoMy crnocoOy MNOMOMEHHA MU cooTBeTcTByeT 720
BO3MOXXHOCTEH NOeNaHHA MUPOXKHBIX. 3HauuT, 1A Toncroro Bacu cymiecTByer
F, - F;=24.720=17280 cnoco6os nosasrpakars (IIpaBHI0 yMHOXEHHUS).

3. Orset: 1) 5040 cioco6os; 2) 1440 cnoco6os.
Peruenne:
1) U3 cemepsix rocreit MoXxHo 06pa3oBarh P7 =7'=5040 NepeCcTaHOBOK.
2) Baus moxer cunets aubo cnesa ot AHH, nu6o cnpapa. (CooTBeTcTBYyIOIIEE
YHCJIO NEPECTaHOBOK Pz =1-2=2) Ocranbusix LIECTEPHIX TOCTeH MOXHO
paccaauTh Ps TIepeCTaHOBKaMH: P6 =6!=720, npnuem, xaxaomy nopsaxy
«AHf — Bans» coorBeTcTBYeT BCe 720 mepecTaHOBOK ApyTHX roctef. Beero, mo
NpaBUNYy YMHOXEHHS, TTONyYaeTcs Pz . P6 =2-720=1440 cnoco6amu.

4. Ortser: 1) 720 cnoco6oB; 2) 240 crioco6oB.

Pewenue:
1) B3aumuoe pacnionoxenne Auu n Bauu 3apukcuposano. Ha ocransuble mects
CTYALEB, O4E€BHAHO, MOXXHO PacCaJiMTh rOCTEH NMEPECTaHOBKaMH U3 6 3IEMEHTOB:

P,=6=720.
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2) Pacnonoxxenue Auu ¥ Tanu 3adukcupoBano. Tpoiika Aus, Bans, Tana moxer
PacnonoXUThCA AByMs ciocobamu (Baus cnesa ot AHu niH cripaBa). OcraBiuuxcs

rocteit MOXXHO paccagyTh NePECTAHOBKAMH M3 IIATH 3JIEMEHTOB: Ps =5!=120.
Kaxnomy pacnonoxenuio Auu, Banu u Tanu coorserctByer Bce 120 BapuaHTOB

PACIIONIOXEHHS OCTANBHBIX TOCTel, moatomy Bcero Bapuanto 2 - 120=240

cnoco6oB..
Tema2n. 3
|
1. Jlesas wacts C¥ =2
kl-(n—k)!

npasas wacts: O % = 7l _ zl
% s (n—k)l(n_(n—fc))l—(n..k)lk[

2. Bocnons3yemcs ¢popmynamu (2.6) u (2.3). JleBas yacTsb:

C*4 C™F = zl . zl _
n T H-(i-B)  E+D (- (e + 1)
zl zl
T H-B | DLkl
nl zl
TR G-k-Dii—k)  KG+D) (i—k=D
a(k+D)+nl (n=k)  Aktnltaln-nk_ A-(nt) (@)

Ho(e+D)-(-k-Dl(n=k)  (k+D (=B (+D)1 (r=B)| (k+D)! (o= )1 ;

o _ (2 +1)! RGeS
T e D (1= e+ D)) G+ D2 K

3. Ortser: 45 pykonoxaTHii.

IlpaBas yacTs:

Peluenue:

KaxxnoMy pyKoImoXaTHIO COOTBETCTBYET COUYETaHHE M3 [AECATH YENOBEK M0 [Ba.
22109 s

Bcero uncio TakHX coyeTaHuii 10 — 1.2 - .

4. Ortser: 220 TpeyronabHHKOB.

Pemenue:
IMockonbKy JIT0GbIM TPEM TOYKaM COOTBETCTBYET OJIHH H3 TPEYTONbHHUKOB, TO BCETO
MOXXHO TOCTPOUTH TPEYTOJBHHKOB CTONTBKO, CKOILKO BCEBO3MOXKHBIX COUETAHHI 110

TPH TOYKH MOXXHO OTOOPa3HTh U3 ABEHALIATH: C’é =t =220.
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S.

Orsert: 1) 61 npamast; 2) 656 TpeyroiLHHKOB.
Pemenue:
1) Us (_','132 BCEBO3MOXHBIX Npambix ' 3 CIIMBAIOTCA B ONHY npaMyo. IToaTomy

3 o, 1211 43
nckomoe umcno npameix: Cpy - Oy +1= T2 13 +1=01,
Cy C;
2) U3 L3 BCEBO3MOXHBIX TPEYroJbHMKOB L4 BBIPOXKAAIOTCA B OTPE3KH,
nexaluue Ha oxHoi npsamoii. [ToaToMy HckoMOe YHCII0 TPEYTONBHHUKOB:

Ch-Ci=Ch-Cy = 12112;3}0—4&656

Tema 2. /lonoJHUTENbHBIE YIIDAXKHEHHUS

1.

Ortert: 2520 cioco6amu.
Peurenue:

o 2
IycTts nepBoit nonyyaer nogapok Jlama. Ero MoxxHoO caenatb Cm BapHaHTaMH.

3
Kaxnomy BapHanTy 0T60pa 1ByX ciosos Jlame orseuaet C g BAapHAaHTOB MOAAapKa
Caie, 3Ha4MT, BapuaHTOB oTOOpa nATH ciaoHoB Jlame u Came cymecTsyer

2 3
Cm Cs (npaBuno ymMHOXeHHs). Eci consl Came u Jlame yxe oToGpaHsl,
TO CIOHBI s [namm onpenensiorcs OQHO3HAYHO. 3HAYMT, BCETO BO3MOXHO

sapnantos Cpy - Cg =45-56=2520.

3ameyanne: O4yeBUAHO, YHCIIO BAPHAHTOB HE NOJDKHO 3aBHCETh OT MOPSAKA pa3-
CS
naun. Tak, ecnu cHavana oto6pats nonapok [awe (Bcero L BapHaHTOB), IOTOM

Cawe (scero C 3 ), HOJIYYUM TOT K€ OTBET: Cl% : C_E = 2520 . Jins Buexnace-
HOro pacCMOTPEHHS MOKHO PEKOMEHIOBaTb OGOOIUMTL TOT pe3ynbTar (m Clo-
HOB, K, K,, ..., K WTyKk uOer B Nonapky AETAM, UMEIOWME Homepa 1, 2, ..., n,
npuueM K, + K, + ... + K =m).

Otser: 1) 10 cnoco6amu; 2) 172 800 cocoGamu.

Peurenne:

1) PaccMoTpum HHkHHE nonkH. M3 mecTH «kampu3HbIey» MacCaXUphl 3aHUMAIOT
TpH. 3Ha4HT, 3 MecTa 0CBOGOXKAAIOTCA 11 TIOGBIX TPEX «HEKANPH3HBIX», KOTOPBIX

Beero 10 — 3 — 2 = 5 yenosex. BoiGpars 31X Tpex MoxHO (' 53 =10 cnocobamu.
Cnenas 0TGOp Ha HMXKHHE TIOJIKH, MBI TEM CaMbIM OJHO3HAYHO OTpENENseM BoexX
MacCaXHPOB BEPXHHUX MOJIOK. 3HAYUT, BCETO BADHAHTOB [1aCCaXUPOB VIS BEPXHHUX

3
W HAXKHHUX MOJIOK Cs = 10 .

2) Ecam Bce MecTa HymepoBaHbI, TO KaxaAoMy HaGopy MaccaXXHpOB Ha HMK-
HHE MecTa OTBeyaeT 6! MepecTaHOBOK, a KaXKIOH IMEPeCTaHOBKE «HHXKHHX»
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I1acCCaXXMPOB COOTBETCTBYET 4! NMEepecTaHOBOK «BEPXHHX». 3HAUMT, KaKIOMY
Habopy «HHMXXHHMX» [acCaXMpoB CoOTBeTcTByeT 6!4! mnepecTaHOBOK Bcex

3
NacCcaXxmupoB, a TaK KaK TaKHUX HaGOPOB Cs = 10 » TO HCKOMO€ YHCJI0O COCTaBUT

61-41.C7 =720-21.10=172800 — s3gecs meaxast mcmoms30BaHO

MPaBHJIO YMHOXXEHHUS.
OrtBer: 432 yucna.

Pemenue:
02
HaGopos no xBe ueTHbIX UHQPBI MoxeT GbiTh L3 ; HaGOPOB 10 1BE HEUETHBIX
2 .
1 ps! MOXKET GBITH C4 , 2 TaK KaK Ka)X10#i n1ape YeTHbIX HH(P MOXHO NOCTaBHTh

o ci.c}

B COOTBETCTBHE 4 nap He4yeTHbIX, TO Bcero nomyyaeM L3 L4 HaGopoB no
4 undps! (npaBuno ymHoxenus). Ecin B kaxknom HaGope u3 4-x undp coenats
BCEBO3MOJXXHbIE MEPecTaHOBKH, nonyunM 4! nepectaHosku. Htoro Bcex umcen

nonyuaercs Ca -C2 - 41=432.
Orser: Cs“ ~C1:'0 .Cg.
Perenue:

4 5
Ilepsyto rpynmny Mo>xxHO coGpaThb Cs cnocobamu. Bropyio — Cm cnocobamu.
A Tak Kak kax1oMy Habopy NepBoi rpynmbl MOXHO NIOCTaBHTh B COOTBETCTBHE

5 " " . .
Cm HabopoB BTOpO#, TO Bcex KOMOMHauMiA paGOTHHKOB M3 TEPBOil 1 BTOPOit
Cy - Ch

rpynn Moxet 6biTh Lg - U1y (TpaBuiio yMHoxenus). M3 octasiumxcs 9 yenosex
3 o o

oTo6paTh TPH MOXKHO Cg crnioco6amu, npuyemM 1060My HaGopy nepBoit 1 BTopoi

3
IPyNI MOXHO ON0GpPaTh TPEThio BeeMu Cy o crmocob6amu. 3HAYMT, 1714 BCEX TpeX

TpYNI CyLIECTBYET c.cp . C3 6 H pa6

g Lo Lo pasnuyHpIX kKOMOMHaLHIT paGOTHHKOB, B3ATHIX
M3 3aaHHBIX 20.
Orter: 480 «cnoB».
Peenue:
Bynem mnox6upare cnoBa Tak. CHavyana HalzeM BCEBO3MOXHBIC «CNIOBa» IO
5 6ykB, oGpaszoBanubie H3 cnoBa «KPOHAw». Takux cnoB 5! BMoHTHpyem
Ternephb B M000e «cnoBO» U3 S OykB eure onHy Oyksy «O» Tak, yTo6bl aBe Gyk-
BBl «O» He cTosii panoM. U3 mecTH BO3MOXHBIX NEPECTAHOBOK — IMONOXKEHHE
HOBO# GykBbl «O» — aBe He moxxomaT (ecnu HoBas OykBa «O» — cneBa UM
CrpaBa OT cTapoit). 3HayuT, Mobas NepecTaHOBKa U3 NMATH pasHbIX OyKB MOpOX-
naer 6 — 2 = 4 mecTHOYKBeHHbIX c0Ba. Bcero HCKOMOE KOMMYECTBO COCTaBUT

4 : 5!'—_ 480 «CJTOB».
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6.

Otsert: 2400 criocoGamu.
Pewienne:

AKTpHC Ha pomi MosGHpaeM pa3MelleHHAMH 3 6 1o 3: Aé =6.5.4=120
CrocoGoB. AKTepOB MoNGHpaeM pasMELEHHAMH H3 5 10 2: Ag =5.4=20

crnoco6GoB. A Tak Kak KaxmoMy criocoOy mombopa akTpHC MOXHO COMOCTaBHTh
20 croco6GoB noxbopa akTepoB, TO MO NMPABHIYy YMHOXKEHHSA BCEro Nnojiy4aercs

A2 A2=120.20=2400 crocobos.

4 i 4~
OrBeT: Clg Clﬁ . Cll C? .
Pemenwue:

. 4
B nepsbiii ALMK BCero MoxHO orobpars C| a3HbIX HAOOpOB MPEXMETOB.
p P 19 P P! P
Jlns BTOpOro AlUMKa MOXHO NPOH3BONBLHO BbIOHMpaTh M3 19 — 4 = 15 npeameros:

4 .
Cls KoMOHHauui. [Ing TpeTbero ALIMKa BCEBO3MOXKHBIE COYETAHHA MPEIMETOB
C‘ 4 3
cocTaBAT )] BapHaHTOB H ANIA YETBEPTOro: C,- =C',- BapuaHToB. HaxoHeuw,
€CJIM AIIMKH 110 4 npesIMETa 3aMONHEHB], TO Ha [I0JI0 5-T0 SIMHKA OCTAeTCs OLHH
Habop M3 Tpex NpeaMeToB.
C‘
Onnomy Habopy nepBoro AuKMKa MOXHO nnonobpark L} BapHaHTOB COLEPIKHMOTO
c-c

BTOPOro. 3HA4HT, B ICPBOM M BTOPOM AIIMKaX BO3MOKHO L9 -L}s BapHaHTOB

ch-cl-cf
BbIGOpa MpEIMETOB, COOTBETCTBEHHO, B MEPBLIX Tpex Amukax Lo L5 Ly

AT
crioco6os, B nepasix uetsipex Clg - Cs - Cp; - C'7 sapuantos. B 37om penenun
TPHIKAB! IPHMEHEHO MPABHIIO YMHOKEHHS.

Tema2.1m.1

1.

Orser: 125 uncen.

Pemenne:

Tpex3HayHBIC YMCNa OTIMYAIOTCA APYr OT Apyra auGo nopsakoM imop, aubo
undpamu, HO B UMCIaX LUGPHI MOTYT MOBTOPATCA [0 TPEX pa3. 3HAYUT. HCKOMOe

73 3
KOJIMYECTBO COCTABJIAET As =5=125.
Otset: 90 yncen.
Pewienne:

Ecnu 681 uncna 00, 01, 02 3acyuThIBaNHUCh KaK ABY3HAYHBIE, TO UX KOJMYECTBO
2 2
cocTaBaano 6st Alo =10% =100 (ot 00 10 99). Uckmounm Bce onHOHAUHBIE

umcna, siaoyast 0 u nonyuum 100 — 10 = 90. DToT pe3ynsbTar Nerko NpoBEPUTH
npsAMBIM nepeGopom.
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Tema2.1m.2
1. Ortger: 60 uncen.
Pemenne:

~

HcxoMoe Koau4ecTBO HaﬁﬂeM, paccyuTaB YHUCJIO NEPECTAaHOBOK })n man=6¢c

= xl 6l 1.2.3.4.5.6
nosTopenuaMH k, =2, k, =3: F = = = =60
2. Otser: 5040 «coB». ki 2031 1.2.1.2.3
Pewenne:
3amaua CBOQMTCA K HAaXOLEHMIO YHMC/IA MEPECTAHOBOK C [IOBTOPEHHMAMH MpH N=8,

8!
K,=2,K,=2,K,=2 (o 1Be 6yksbi A, P u M) Fy =————=5040.
2!-21-21
Tema2.1m.3
1. Ortset: 220 cnoco6oB.
Peruenue:

Kaxxaplii BO3MOXKHBIHT Hab0p MHPOXKKOB €CTh COYETAHHE JECATH JIEMEHTOB H3

TPEX C OBTOPEHUSMH: 5’130 =C 130 4321 =C’132 = M =220

2. Ortser: 20 TpeyTOJBLHHKOB. 1.2.3
Pewenue:
3agaHHBIE YeThIPE YHCJIAa TaKOBBI, YTO JIIOOBIM TPEM H3 HHX COOTBETCTBYET
TPEyrolbHUK, IOCKOABKY JOGble TpHM 4HCIa YHOBIETBOPAIOT —IIPaBHIY
TpeyTolbHHUKa (KaX/as CTOPOHAa MEHbILE CYMMBI IBYX OPYTHX).
HckxoMoe 4HCIIO — KONMHYECTBO BCEBO3MOXKHBIX COYETaHMii C MOBTOPEHMAMU M3

YETBIpEX 3IEMEHTOB 110 TPH: C'f =C 43 31 Cg =20.

Tema 2.1. [lononuuTeabHble YIPAKHEHHS

1.  Orser: 70 cepwii.
Pewenne:
ITycts BeIMrpBIBaET KOMaHAa A. 3TO BO3MOXHO, ecu cuet 1) 4:0; 2) 4:1; 3) 4:2;
4) 4:3 B ee nonb3y. IIpy 3TOM BO3MOXHBI JI0OBIE NMEPECTaHOBKH BBIMIPBILLEH,
KpOMe CiTy4as, KOraa NoCNeqHHi BBIMIPHILI NPHHAUIEKHUT komaHze b.
1) Cuyuaii 4:0 obpasyer nepecraHoBKky AAAA, BapHaHT TONBKO OIMH.

4

DopManbHO €ro MOXHO PaCCUHTATh KaK P4 =—=1.
|
2) Cuyuaii 4:1. U3 Bcex BO3MOXHBIX EPECTAHOBOK C NOBTOpPeHHAMH BAAAA,
ABAAA, AABAA, AAABA u AAAAD, nocnenHss — NOCTOPOHHSAA. 3HA4HUT,

72



~ 51
BO3MOXXHBIX CEpHii MaTyeit Ps -1= -—' -1=4.
3) Cnayuaii 4:2. 3nech HY)KHO HaHTH BCE NEPECTAHOBKH C NMOBTOPEHHAMH 3a
BBIYETOM YHCIIa [IEPECTAHOBOK, 3aKaH4YMBaomuxcs Ha b. Bcex nepecranoBok
= 6l
PG = ——=15; B TOM 4HCNE MNEPECTAHOBOK, 3aKaHYMBAIOILIMXCA

4121

Ha B cTombKO Jke, CKONBKO NEPECTaHOBOK M3 MATH a3neMeHTOB AAAADB ¢

5 _ 3
TMIOBTOPEHUAMH P5 = o =5 . Witoro Bo3MoxHbIx cepuii 15— 5 = 10.

4) Cnyuaii 4:3. IToBTopss paccyxaeHHs s cCiydas 3), MOMyYHM HCKOMOeE

wncnokak Fy —Fy = — ———=35-15=20.
4.3 412
Bcero BapuaHTOB ¢ BbiMrphlieM A nonydaercs 1 +4 + 10 + 20 = 35, Cronbko xe
Maryeit ¢ BeiurpsiieM b. Beero BapuanToB 35-2 = 70.
Otger: 144 nepecTaHOBKH.

Pewuenne:

YHCO MepecTaHOBOK M3 HeTHIpeX HeeTHuIX wadp cocrasaser Py = 4l= 24,
Kax pas nepectaHoBKa NopoxaaeT 6 «HyXHbIX» uncel. Hanpumep, 3179—231879;
321789; 312798; 831279; 381729; 318792. Hcnonb3ys mpaBuiIO YMHOXEHHS,
TIOJTyYHM MCKOMOE 4HCIo 24-6 = 144,

Ortser: 96 cnoco6os.

Peenue:

B cnose «3Meeeny wecTs GykB ¢ Tpems nosropenusmy. [loatoMy Ge3 Tpebopanus

~ 6
3a1a4yM O COCenCTBE 6yKB €, CJIOBO HMEET ‘PG = _l =120 NnepeCTaHOBOK. BMmecte ¢

TEM, KaKAas Ne€peCTaHOBKa U3 TPEX COINACHBIX NOPOXKAAET 4 «HCHYXHBIX)» CJ10Ba.
Hanpmwep, eeeMsji, Meeesn, M3eeen, m3aeee. Beero NEepeCTaHOBOK M3 TPEX 6yKB

M3 P3 = 3!= 6, 3naunT, «HEHYXHBIX)» COB BO BCEX NEPECTAHOBKAX U3 LIECTH
6ykB 6-4 = 24. Orciona, «HyXHBIX» cnoB: 120 — 24 = 96.

Orser: 24 cniocobamu.

Pemenne:

TTepecTaHOBOK M3 TpeX COracHeIX OykB — Wi, p, T, cymecTsyer 3! = 6. Kaxnoii
Tako# NepecTaHOBKE OTBEYAET YETHIPE «HYXHbIX» cnosa. Hanpumep, mpr—
aruapar, 11apara, aumpara, amapra. 3HauMT, BCETO «HYXHbBIX» CI0B (10 HpaBuiIy
YMHOXEHHSA) HaHaeTcs 4-6 = 24.
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Tema 3

Ortger: 1.
Pemrenne:
Bce TpH oIIanK MMEIOT MATHA, CIEAOBATENbHO, BCE TPOE — MATHHUCTBbIE. 3aber
BBIMIPHIBAET OfIHA M3 TPeX MATHUCTHIX JOLIAfeH, MO3TOMY pPacCMaTpUBaeMoOe
coGeITHE (COCTOAALLEE B TOM, YTO 3a0er BHIMIpaeT MATHUCTasA JOWAMb) ABIIETCA

ZIOCTOBEPHBIM H €ro BEPOATHOCTH paBHa 1. (PopManbHO: p =" rtnen=3,m=3,
n

m_3oy
P n 3
Ortger: 0.
Pewenne:
Cpeny xoHbeT, HMEIOLIMXCA B aCCOPTHMEHTE HPHCOK, HET, 3HayuHT, [leTa He cMo-
KET MX KyIIHTb U paccMaTpuBaeMoe cobbiTHe (CocTosLiee B TOM, uTo Ilets noma-
KOMHTBCS UPHCKOI) ABNAETCA HEBO3MOXHBIM. Ero BeposTHOCTb paBHa 0.
Otser: 0,12.
Pemenne:
Bcero cuHux fuu B Kop3uHe y 3aifna 6p110 3 (25 — 7 — 10 — 5 = 3). Hcnons3ys
KJIaCCHYeCKOe OMnpeie/ieHHe, HMeeM: BCEro IEMEHTOB (Auw): 25 (3HauuT, n = 25),

M3 HUX CHHHX — 3 (m = 3), nosmyyaem: P (A) = 2—3:5-=0,12 .
3 1 1
Otser: 1)26,2)13,3)0,4)26 .

Pemrenne:

PuTa M3bIMaeT KapTOUKy «BCIEMYIO», TOITOMY OHa MOXET IONacThb B M00yI0 U3
6ykB. B Hannucu uMeeTcst 3 OykBel «e», 2 — «a», 0 — «1» U 1 — «M», Kpome Toro,
Bcero OykB 26. C yuerom ¢opmyist 3.1 numeem:

3 2 1 1
=—; PA)y=—=—,; P(L)=0; P(M)=—.
P(E) Y (A4) T3 (L) (M) Y

Ortser: P(4) = l; P(B)=0,5; P(C)= i; P(D)=0,5.
9 35
Pewenue:
Bcero B xomone 36 kapr: 3 HuX 18 — uepHbix M 18 KpacHbIX, Mo 9 kaxnoi
U3 4-x macted (muxH, GyOHBI, Tpedbl, 4epBbl) U MO 4 KaXAOH M3 NOCTOMHCTB

(4 urectepxu, 4 CEMEPKH H T.1.).
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4 1 18 1

3uamnt, P(A)=—=— P(B)=—=—=0,5.
36 9. 36 2
CoGritne C 03HayaeT, 4TO M3 KONOABl YXE€ HM3BJeYCHa OJHA KapTa, TO €CTh
4
ocranocs 35, a T. 370 6bu1a 1aMa, TO Ty308 ocTaocs 4, 3uaunt, P(C) = % .

CoGriTHe D 03Ha4aeT, YTO KOJI0Ja YiKe JHILIEHa BYX KapT, TO €CTh OCTanoch 34, a
TaK Kak BTopas GblTa MHKOBasd, TO TEMHBIX KapT OcTanock 17, moatomy

Poy==1 05
34
OrtserT: 2 .
Pewennue:

Bcero xocTsiek ToMHHO 28, CyMMY TOYeK Ha KaXK0if H3 HUX MOXXHO NIPeICTaBUTh
B BHJiE€ TaOIHLIBL:

0 1 2 3 4 5 6
0 0 1 2 3 4 5 6
1 2 3 4 5 6 7
2 4 5 6 7 8
3 6 7 8 9
4 8 9 10
5 10 11
6 12

CyMMbI To4€eK, MeHbLuKe 6, 06BENEHSI.
Menee 6 — 310 0, 1, 2, 3, 4, 5, Takux Kocramek B Habope 12. CnexoBarensHo,

po12_3
28 7

Orser: 0,14.

Pewenue:

Bcero B uncnax or 1 go 100 cymectsyer 14 umucen, Aensmuxcs Ha 7, 3HAYMT,

14
= = —_——=0,14'
m=14,n=100 P 100
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10.

1.

Otser: _2. .

Pemenue:
He Menee 3-x naTeH o3Havaer 3, 4, 5 u 6, NO3TOMY TaKMX LIEHKOB 4 U3 6.

4 2

p =g=§

Ortser: 2) 0,5; 6) 0,1; B) _8..
45

Pewenne:
IBy3naunsix yucen Bcero 90 (ot 10 po 99) u3 Hux HeyeTHeIx — 45, Kpar-
HBIX 11 — 9, He npeBocxoaAmux 25 (cienoBarensHo, He Gonee 25) — 16.

45 1 9 1
PA)=—=—=0,5; ¢ P(B)=—=—=0,1;
a)()02 )()9010
16 8
P(CH =
) PO = 5= 25
O'rBe'r:._z_.
145
Peenne:

2
Bsi6pats 13 30 mykx 2 MOXHO C3o cnioco6amu. M3 MeyerHbIX 12 myk BoIOparh 2

MOXXHO Cu crnocobamu.
BeposTHOCTE COOBITHA A — «BBLUIOBJEHHBIE M3 Npyna 2 LIYKH OKa3alHCh C

2
METKaMH» paBHA: P (A) = 9_122_ = 22— .
c2 145
1
OrBeT: a
Pewenue:

B3sare 3 yueGHMKA C TNOJKH, Y4YMTHIBAA TMOPANOK HX M3BATHUA, MOXHO

3
A =4.3.2= 24 cnocobamu. U3 HHX TONbKO Pa3 MOXKHO B34Th KHHIH
B YCTaHOBJICHHOM MOPSAKE, [MOCKOJbKY MX MMeEeTCs Mo 1 3k3eMmispy Kaxaoii

p:-éa-.
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12. OrtserT: l .

Pemerrml.2

HaiineM o6miee xonuuecTBO KyOMKOB, NMOJYYEHHBIX TOCJIE pachuia MpsMo-
yronpHOro mapamnenenunena. Jiis 3Toro HaizeM o0GBEM NPAMOYTONBHOTO
napajulejienunena (V,,q) H 00BbeM oxHoro kybuka (V ’W)’ a 3aTeM pa3fe/iuM

VM’ Ha V'M .

V yap = 20X 30X 40 = 24000 (e )

3
Ve = 125(em ™)

V;gc 125 Ky6HKa.

24 xy6uKa c cepoi U YepHOH I'PaHAMH.
8 ky6uKoB c cepoit U 6enoii rpaHaMH.
16 xyOuxoB c Genoit ¥ uepHOH rpaHAMH.

Hroro: p 16 1
TOrO: p =—r=—
192 12
Tema 4
1. Orper: Z .
4
Pemwenue:
Puc. 4.4
Hckomyto BepOATHOCTD HaleM KaK OTHOLIEHHE P — ﬂ_l ,rie A1 — mo-
Ha

mangb Kpyra, H2 — nnomans xBaapara (puc. 4.4).

! g
G (= 078)
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11
2. Ortser: T (% 0,61),

Pewenue:
1 )
1
s // / )
24
Puc. 4.5

BbigenuM Ha NpAMOYTONBHHKE NapKETHOH IUIMTKM «ONaronpHATHbIN» NpPAMO-
YTONBHHK (3aIITPHXOBAHHBII), FPaHHILIBI KOTOPOTO OTCTOAT OT IPAaHHMIL INTUTKH Ha
1 cMm. Ecnii McXoauTh M3 TOTO, YTO BCE TOUKH INIMTKH PAaBHOBO3MOXHBI KaK LEHTD
ynaBlIei MOHETBI, TO PacHoJ0KEHHE LEHTPa MOHETHl BHYTPH 3alITPHXOBaHHOrO
NPAMOYTOJIBHHKA — YCJIOBHE DacrojioXeHHEe MOHEThl BHYTpH MiaMTkH. Orciona

A1
uckomas BepostHocTs £ = —— e 441 — nnomams BHyTpeHHErO MpAMO-

YrojibHHKa, H 2 — Iolaab IVIMTKH.

Ortser: 16 -

Pewenwue:
OG603HaYMM JUTHHBI IBYX 4acTeii x H y COOTBeTCTBeHHO. OueBHIHO, YTOOHI Nepsas

a a
4acThb GblIa HE MEHEE 4_ , IOJDKHO BBITIOJIHATHCSA HEPABEHCTBO X > 4_ , @ YTOOBI

a
NpH 3TOM [IBE€ IPYTrHe 4acTH Takke Obuin Gonee T , HeobxoauMo, 4ToOb!

a
BHITIOHAIOCE HEPABEHCTBO X < 57 . [Tonyyum LENOYKY HEPABEHCTB IUIA X:
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a a
ry <x< 7 - Paccyknas nonoGHeM o6paom, momywMM AnA “acTd y:
@yl
4 2

y

a

a2

7

N
oA a2 a x

Puc. 4.6.

BBenieM CHCTEMy KOOPIMHAT X, y M lalMM 3aa4e NeOMETPHYECKYIO HHTepIpeTa-
0. OGOMM HepaBEHCTBAaM YNOBIETBOPSET 3aIUTPHXOBaHHAs IUIOLIAAb, PaBHAS

OtseT: 1) ToNMHA MOHETHI ZOMKHA COCTaBIATH MPHMEPHO 35% oT ee aua-
MeTpa;

2) TonuMHa MOHETHI JO/KHA COCTABNATh MPHMEPHO 58% oT ee auamerpa.
Pewenue 1:

OnuiueM BOKpYr MOHETHI BooOpaxcaeMblii chepHuecKHiH MBUIBHBIH Iy3bIPb.
IToBepXHOCTb My3bIpA pa3buTa Ha TPH YacTH: INAapOBOil MosAc ToiaumHOH H u
JIB€ «LIANOYKu». ECiM B MOMEHT CONPHKOCHOBEHHMS C FOPU3OHTANBHOI omopoit
Iap KOCHETCSA €€ B TOYKE Ha MOofACE, TO MOHETa ynajeT Ha pe6po, B MPOTHBHOM
ciy4ae (puc. 4.7) MOHeTa ynazieT «IUIalIMA», T.€. Ha KPYIIoOeé OCHOBAaHHE LIH-
JIMHApA.
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Puc. 4.7

p= AL

BeposTHOCTB NMaaeHus Ha pepo sy rae 441 — nomans noBepxHoCTH
2

LIapOBOro Mosica, M2 — nnowans onmcaHHoM cdepsl («MBUIBHOTO ITy3BIPS»).

1
Bsenem H u d (cm. puc. 4.7). Torna paguyc cohepsl R=‘5Vd ’+H?,
py=27RH =aH \Jd"+ H?, p,=47R =g(d* + H?)

oy _mHfd? +HY H __ Hid
#a m@* +H?)  fa?+H? *Jl +(H)=
d

zr~
ITo ycnoBuio 3 , oTKyna

H
3H/d=J{+(H1d),9(H /d) =1+(g.] 8(H 1d) =18 Ida‘/.;?zU,BS ,

Peienne 2:

OnmiieM OKpYXHOCTb BOKpYT oceBoro ceyeHnss ABCD MoHeTHI, Jiexalllyio B BEpTH-
KaJTbHOI I10cKoCTH (puc. 4.7). CunTaeM, YTO MOHETa ajaeT Tak, yTo cedeHne ABCD
HE BBIXOOMT M3 CBOeii BepTHKalbHOM miockocTH. Toraa MckoMas BEPOATHOCTB

P= #_l -~ —~
= P me u, =|AB|+|CD|, p, =27R . Us puc. 4.7 cnenyer:

|4B|=|cD|=2Ra=2. %Jd’ +H?. arctg§= Na? +H2arctg%;
2+fd? + H?arctg £
= d =—arctg 7;

Ha 2%7:«/01’ +HT 7
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1.

~
L :;.l::: |

emMa

i 0l 2 arctg H_1 oTKyna arctg H_z
HaiiieM U3 yClI0BUA — ——— =
7 d 3 d 6
4
=tg —~ 0,58,
6
Ortser: 1) 0,14; 2) 0,15.
Pernenne:
1) Ilycte cobbiTHe A — wu3BIeYeHHEe MepBoiH koH(QeThl «AJeHKay,
30 3

P(A)=—==; nycTs cobsiTHe B — u3BiIeUeHHE BTOpPOii «AseHkm». Ecnu
80 8

nepBast KoH(eTa OoKaxeTcs «AJEHKOH», TO B MELIKe OCTaHeTCcA 29 «AJIEHOK»

29
u 50 «benouex», u BEPOATHOCTh COObITHS B onpenenutcs kak P, (B) = — ;

79
BEPOSTHOCTB HACTYNIeHUA coObiTHSA C = AB (nepBoie nBe KOHDETH — «AJIEHKH»)
HaiizieTcs 10 TeopeMe YMHOXKEHHS 1 3aBUCHMBIX coObITHI (popMmyna 5.1):

3 29 _ 87
P(C)=P(A) Py(B)== === ——m0,14.
C) =P BB =2 o=

2) Ilycts cobbite 4 — nepBas «AneHka», cobbiTHe B — BTOpas «beoukay;

TOraa P(A):%:g;

PA(B) = @; BepoATHOCTh coObITHA C = AB mo TeopeMe YMHOXEHHA IUIA
79

3aBMCHMBIX cOObITHIi (popMyina S.1):

PC) = P(A) By (B) =2 2o ===

IMycts cobbiTe D — TpeThs koHdeTa «benoykay. BeposTHOCTh HacTymIeHHUS

49
3TOro COGHITHA 3aBHCHT OT HACTyIUIeHUs cobeitis C, a umenno, Fo (D)= 78

eciu ofiHa «AJleHKa» U ofiHa «besouKay» yxe YLIIH U3 MELIKa, TO BCEro B MEILKe
ocranoch 78 xoHdeT, B ToM uncne 49 «bemouexk». Hactymnenue cobuitns E =
ABC = CD umeer BEpOSTHOCTS:

— 0,15,
316 78 8216
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Ortger: 1) 0,3; 2) 0,1; He BiHgeT.
Peenue:
1) PaccMoTpuM cobbiTHA A — cepas Kypuua MepBOif MOKHHYIa KYpPATHHK,

P( A) = g , B — Genas kypuua Beiuuia Bropoit. OueBnaHo P(B) 3aBuUCHT OT

P(A): P( B) = PA ( B) = i . IToatomy nopsnok 4B (cnepBa cepasi, IOTOM —
4

Genas) MMeeT BepOATHOCTE (popmyna 5.1):

23 3

2) Paccyxnas aHaJOTMYHO, HMeeM: JUIA COObITHA A — MepBOi BbIILIA cepas
2
xypuua:  P(A) = g; Ins cobbiTHs B — BTOpOi BHILTA cepas KypHUA:
1
P.(B)=—; nna cobertus C — TpeTbeil BhILLIa Genas KypHua HMeeM

3
P @)= 3 =1. Iins cobrrmuas D = ABC no TeopeMe 06 yMHOXeHHH

3aBHCHMBIX COOBITHIA MOTyyaeM:

2 1 1
P(D)=P(A) - Py(B) - Bp(C) =%~ 1=—=0,1
(D) = P(A)- F4(B)- Fyp(C) 57171
Ecnu n3MeHuTh NMOpSANOK BBIXOAA MEPBBIX Tpex Kyp: benas — cepas — cepad,
10 nonywnm: P(D) = E -% -1-.- = i =0,1. Kax sugno, HH yMCIHTEND, HU
543 10

3HaMeHaTesb P (D) HE MEHAIOTCA, U NNEPECTaHOBKA BBIXOAA NTHUL U3 KYPITHHKA Ha
BE€POATHOCTD HE BJIMACT.

Ortser: 0,28.

Pewenue:

UsbaTHe ykpalueHHs U3 mo60ro CyHayuka — COObITHE HE3aBUCHMOE OT U3bATHA
yKpallleHHH U3 APYTHX CyHAY4KoB. ITOCKOJBKY pacCYMTBIBAETCS BEPOATHOCTH
TOTO, YTO BCE BBIHYThIE HU3IENHA C candupaMH, TPUMEHAEM TEOPEMY YMHOXKEHHS
JJIS HE3aBUCHMBIX COOBITHIA:

P(A)=08-07-0,5=0,28.

Peenue:

Co6bITHS 3aBHCHMBIE, [IOCKOJIBKY TPH BCTpeue J060ro H3 KypcaHTOB MEHAETCS
006111ast YUCJIEHHOCTD U KOJIMYECTBO JII0fieH ¢ onpeeseHHbIM pocToM. [IpuMenseM
TEOpeMY YMHOXXEHHS IJIA 3aBUCHMBIX COOBITHIA:
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75.74.25 2775 925

P(D)= - =222
100-99-98 19404 6468
5. Orser: 04.
Pemenmue:
ITyctb cobbiTHe A — Bana BbIMBUI pykH nepen obenoM, cobbitue B — Ilets
BBIMBII PYKH nepex o6enoB, cobeiTie C — 002 BBIMBLIM pyKH Mepen o0emom.
ITo ycnosuto, P(4) =0,8; P(AB)=0,32. A Tak Kak coObITHA A U B— He3aBUCHMBIE,

P(AB) 0,32
P(4B) = P(4)-P(B), PB)=—"t=_ =,
10 P(4B) = P(4)-P(B), otxyna F(B) P@ 08
Tema 6
1
1. OTBe‘r:'3‘.
Pemenue:

2
Bcero pa3Hbix HaGOpOB MO JBE KAPTOUKH C4 . OHH COCTaBJIAIOT MONHYIO IPYIITY
cobbiTHii. BepoarnocTs moGoro Habopa cocTtaBiser — . Bcero map umcen,

IAIOIHMX YETHYI0 CyMMY IIBE, 8 MMEHHO: COObITHE A — H3BIeYeHHe Yucen 1 u 3,
cobeitve B — wu3Bieuenue yucen 2 U 4. CobGbltus A M B HeCOBMECTHMEI
(ne MoryT npou3oiiti B ogHoM onbite). CoObITHE C — «CyMMa ABYX YHCEJT YETHa»
o onpezneneHuio (cM) ectb cymMma cobbitiii A 1 B: C = A + B. Ilo Teopeme o

1

CIIOXEHHH U1 HeCOBMECTHMBIX cobbITHit P(C) = P(A) + P(B) = -g + g =-§ .

2 .
2 cnocob: ITonHas rpynna coCTOHT U3 C4 = 6 cobbITHi1, n = 6. GnaroNpUATHHIX

m 2 1
coObITHi m = 2. MckoMast BEpOATHOCTD P=—=—=—
n 6 3
1
2. Orser: —.
180
Pewennue:

ITonnas rpynna cobbITHIT COCTOMT U3 BCEX NEPECTAHOBOK 10 4 GyKBBI U3 LIECTH:

A; =6 5.4.3=360 BeposrHocTs nm060H NEpecTaHOBKH COCTaBIAET

. N€pECTaHOBKH HECOBMECTHMBI, U 10 TCOPEME O CJIOXKCHUH Bepox'rﬂocrei«i

360
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JUIS 3TOro ciy4as, MCKOMas BEPOSTHOCTh CYMMBI COOBITMH pDaBHa cymMe

L, 1 1
360 360 180

2 cnoco6: ITonHas rpynmna coxepxxuT n = 360 coObITHIL. 113 HUX «GNaronpUATHBIX»

BEpPOATHOCTEH: P =

% 360 180

ITlpumeuanue. Pazeuna Mexay 3Toi 3axadeii ¥ MpUMeEpPOM 2 3aKITIOYAETCSA B TOM,
4TO B NpHMeEpe U3 1ecTH Oyks: 1, o, O, €, 1, a, oTOHpaloT ueThipe 63 yuera ux
MOCJEN0BATENBHOCTH, 2 B 33[1a4€ — C YYETOM.

Ortser:1) 0,85; 2) 0,70; 3) 0,65.

Pewenne:

OmneiThl, 3aKioyaiolMecs B HaOMIONEHMH 3a MafeHWEM OHOro s6joka Ha
OMpeCICHHbIH MOMEHT BpEMEHH, HECOBMECTHMBI, TI09TOMY NPHMEHHMA Teopema
CIIOXEHHS U1 HECOBMECTHMBIX COOBITHH:

1) P=0,15+0,20+0,30 +0,20=0,85

2) P=0,20+0,20+0,20=0,70

3) P=0,30+0,20+0,15=0,65

(2 — )l (n=k)l

Otser: 1 — A—m—

Pewienne:
ITycts A — cobbiTHeE, 3aKTI0ualoNIeecs B IOMMKe XOTA Obl OHO# PLIOHI C HKPOIi.
TormaAd=1- A ,rme A — cobuiTHe, 3aKTI04AI0MIEEC B HE [IOUMKE HH OIHOH

pbi6HI ¢ ukpoii. Haiinem P( A ). Bcero Bo3MOXHBIX HCXOIOB T1pH NIoUMKe k peI®

Ck_ 7l
okl (n-k)

. B ToM umcie, coueranuii 1o k pei6 Ge3 HKpsI , TOraa

_(r-m)l(n-k)!
S )| CE T al(i-m-k)

(n— )l (n— k)
nl(n—m—k)l

_ _
ok o =B e P(A) = Zxm

Hcxomas BepossTHOCTE: P(4) =1 -

Jlna yacTHoro ciyvas:
-1- (1000 - 500)1(1000-4)! -1- 50019961 - 497 498

P(A)= = =1-0,062=0938
100011000 - 500 - 4)! 10001-4961 2 997 999 2

84



Tema 7

1.

Orser: 0,421875.

Pewenne:

PemnM 3apauy, onupasck Ha cxeMmy. [J1aBHoe COGBITHE, BEPOATHOCTh KOTOPOTO
HYXXHO HalTH, — HOXIb, KOTOPLIH MAET TONLKO OAHH JEHb M3 YeThipex (ecan
IOXIb BooOwe He moiaer — He OymeT ynosa, ecau goxab Oyner uaru Gosee
OJIHOTO [IHA, TO Y/IOB OKaxkercs Gonpie 15 pri6). O603Ha4YMM 3TO cOOBITHE GyK-

Boit C. BBeneM coGbiTHA B ; — JOXIb HAET TONBKO B i-if AeHb (COCTaBHbIE A
cobertus C), u cobbITHS A ; — 10X1b MAET B i-i JeHb (COCTaBHbIE A COOHI-
Hit B; ), i =1, 2, 3, 4. Torna MMEIOT MECTO 3aBUCHMOCTH: B1 = AI . A2 . A3 ‘A s
B,=A4-A,-4,-A, ,B,=A4-4,-4,-4, ,B,=4, -4, 4, 4,.

Jins Hactynnenus mo6oro U3 cobbITHi Bl , B2 s B3 uwm B 4 (MCronb3yeTcs CBA3b
«HIINY), @ TaK KaK 3TH COOBITHS HECOBMECTHBI (CPaBHUM JI00bIE 1Ba M3 HHX), TO
(cM. cxeMy) IO TeOpEME O CJIOKEHHH BEPOATHOCTEH:

PC)=P(B)+ P(B,)+P(B)+ PB,)=P(A B B A)+P(R & & R)+P(& & & R)+P(A & B A)=
= P(A)-P(R) P(R)- P(A,)+ PCR)- P(Ay) P(A)- P(A)+ P(R)- P(B,)- Pl4y)- P(A)+ P(A)- P(Ry) P(Ay)-P(A)=
1333 3133 3313 3331 Vi

44444444 4444 4444 64

2.

Otser: 0,446.

Pemenue:

I'naBHOE cobbiTHE S — nobexa AByX roHIUMKOB B 3ae3ne. CocTaBHBIE HE3aBHCH-
Mble COOBITHA BTOPOro ypoBHs: A — noGeaun nepBblii roHumk, B — noGenun
BTOPOii roHnK, C — noGeans1 TpeTHiH roHIIHNK, H3 KOTOPBIX 00pa30BaHbI COCTaB-
Hbl€ HECOBMECTHUMBIE COOBITHS 1€pBOT0 YPOBHA — D — noGeaunu nepsblii ¥ BTO-
poit roHmmMkH, F — nobeaunu Bropoit M TpeTHii ronmuky, G — nobeauny nep-

BbIH M TpeTHit roHmMKH. COrmacHO MMEIOIMMCS CBA3AM monydaeM: D=AB C,

F=ABC,G=ABC S=D+F+G.

P(S)=0,46-0,5-0,2 + 0,54-0,5-0,8 + 0,46-0,5-0,8 = 0,446

OtserT: 0,92.

Pewenne:

CoGriTHE 4 — moCTaBKa NMHCbMa NepBbIM ronybem M cobbiTHe B — nocraBka
MHCbMa BTOPHIM rosty6eM — CoOBITHA He3aBHCHMBIE (110 ONPENEIEHHIO) M COBMeE-
cTuMsle (o onpenenexuto), npuueM P(4) = 0,6, P(B) = 0,8. CobbiTie C — «x0Ts
661 onuH rony6b HOCTaBHJI MHCbMO» — cymMMa cobbiTiii A U B: C = 4 + B
(no onpexnenenuro). Ilo dopmyne (6.2): P(C) = P(4) + P(B) — P(4B), rae
P(AB) = P(A)-P(B) — nns He3aBUCHMBIX coObITHIT. IMeem:
P(C)=0,6+0,8-0,60,8=1,4-0,48=0,92.

2 cnioco6: Bocnonb3yeMcst BEpOSTHOCTAMH NPOTHBOMOIOXKHBIX COOBITHIA.
BeposTHOCTB co6biTUS A (TepBblii rony6hk He JOCTABHI HCHMO):
P(A)=1-P(A)=1-0,6=04;
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BEPOSATHOCTb COOLITHS F (BTOpOIt rony6b He OCTaBHI NUCBMO): P( B)y=1-pB)=

=1 -0,8 =0,2. BeposATHOCTb NPOH3BEAEHHUA HE3ABUCUMBIX COOBITHI A - B (o6a

rony6s He JOCTaBUIH nuceM): P( Z . E )=P( Z )-P( B_ )=0,40,2=0,08.
BeposTHOCTH NpOTHBOMONOKHOrO CO6BITHSA C (x0T GbI OMHH ronyOb nocTaBuII

nucemo): P(C)=1-P(A - B )=1-0,08=0,92.

1.

Tema 8

Ortser: 0,85.

Pemenne:
CobbiTHE A — H3BNEYEH LIypPYI.

I'unotessl: Hl — U3BJICYEHHUE NPOU3BENCHO U3 ﬂepBOﬁ K0p06KPl;

H 5 — M3BJIEYEHHE MPOM3BENECHO M3 BTOPOH KOpoOKH.

OGe runotessl 06pasylOT MONHYIO Ipynny coObITHI, MOCKoNbKy Gonblue HET
BapMaHTOB M3BJEYEHUA LIypyMna, TONbKO ABE KOpOOkH. s pemeHus 3amaqyu
NpUMeHHM GOpMYNy NONHON BEPOATHOCTH, NOCKONILKY BEPOSTHOCTH THITOTE3 HaM
M3BECTHBI, YCITOBHbIE BePOATHOCTH COOBITHA A B NPEANONOXEHHH II000ii 13 IBYX

TUIOTE3 TAKXKE HaM JaHbl: P(Hl) = P(Hz) = —;— =0,5, PHl (4)=0,9

(cornacHO KJIaCCHYECKOMY OINpEIeNeHHI0 BEPOATHOCTH), Ph,2 (A) =0,8
(cornacHo K1acCH4€CKOMY OIpEeNeNeH IO BEPOSTHOCTH).

puay=P(H\) P, (A)+ P(H,)- P, (4)=0509+08)=
=0,51,7=0,85.

721
1760

Pemrenue:

OtseT:

CobriTHe A — BBIHYT KpacHslii map, runotess:: | — BbiOpanu wap u3 nepsoit
ypust, H , — BbIGpanu wap 3 BTopoit ypust, /1, — sriGpanu wap us Tpetseit

ypuwt, H 4 — BbIOpanu map M3 4eTBEPTOH YpHBL.
P(H,) = P(H,)= P(H,)= P(H,) = i- =0,25,P, (4)=05,

4
Py (A)=04, B, (==, B, (4= '
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Hcnons3ya GpopMyny nonHoii BCPOSTHOCTH, MONYUHM:

P(A)=iP(Hk)'PH,(A)=P(H.)'PH,( A)+ P(H,)- By (A)+ P(Hy)- By (A)+ P(H,)- By (4)=
k=1

= 0,25~0,5+0,25~0,4+i+l=0,125+0,l+2+£=
4.8 11 352 352

0205485 (9 65 3% 325 721

352 40 352 1760 1760 1760
Ortser: 0,562.
Pemenue:
BeeneM coObiTHe A — «yYHTENbHHULIA Y3HANA O [UNAprajkKey, Al — Camua 3ame-
THIa IIMapraaky M A2 — Krnama 3ametruna mnapranky. Ilo ycnosuio

P(4)=03; P(4)=0,7; P(4,)=08; P(4,)=0,2. Boswoxas

ClIefiyIoLIne FHNOoTe3bl, 00pasyloLye MONHYIO IPyMNy: Bl = Al A2 — wnaprarn-
ky 3amermnn u Cama, wu Knama;, pan8 He3aBHCHMBIX  COOBITHH

P(Bl) = P(A1)~ P(Ag) =03.08=0,24, Bz = A,Zz (Cawa 3ame-
THna, Knama He 3ameTuna) P(BQ) = P(Al) P(EQ) =0,3.0,2=0,06,
Awanorwuro, B, = A A,, P(B;) = P(4) P(4,)=07 08=056

u B, = :4—122 P(B,) = P(El) P(:_‘lg) =07 0,2=0,14 (xourpons
0,24 + 0,06 + 0,56 + 0,14 =1).

o dbopMyne monHoit BepoATHOCTH:

P(A)=P(By) - Py (A)+P(By) By (D) + P(B;)- Py (A +P(B,) B (4)

CornacHo yCnoBuio, BEPOATHOCTh f0eanl co croponst Camm P, =0,9,

BEPOATHOCTh  s6embl co cToponst Knamw  p, =0,5. Pacemorpum

(A) — BEPOATHOCTL Me€peaayu 26exbl YUMTEIbHULE, €CIIH o0e neBoyKH
3Hal0T O wmnaprajke: [lsd He3aBUCHUMBIX H  COBMECTHUMBIX coObITHI

F(D=p+p,-p1p=09+0,5-0,9 0,5=0,95.

M3  ycnoBus  Halinem PBZ(A) =p = 0,9; PB3 (A)= D, = 0,5;
P, (4)=0.
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Bosspatnasice k popmysne (*), monyuum
P(4) = 0,24-0,95 + 0,06-0,9 + 0,56:0,5 + 0,14-0 = 0,562

4. Orser: 2
60
Pewenue:
Beenem cobGsitHe 4 — u3BieyeHHe 6e1oro mapa M runoTesbl B,,B2 17 B3 —
3BIICUERHE Wapa M3 1-#, 2-i wm 3-i ypher. Io ycnosmo P(B,) = p, =—;
P(B,)=p,=2. P(B,)=p,=>
)= P2 = 6; 3)=D3= 6’ COOBITHS BI,B2 H B3 o6pasyior
nomyio rpymny: P(B,)+ P(B,)+ P(B;) =1.
Bocnoab3yemcs GpopMysodt Uit noIHOH BEPOATHOCTH:
1 2 2,32 23
P(A)= P(B) A +P(By) P (A)+P(By) Pp(A)==—+=-= ==
(A)= P(B))- Py (A) +P(By) Py (A)+ P(B3)- Py (A) = 2656660
Tema 9
1. Ortser: -2-.
9
Pemenue:

Co6riTHe A — noiiMana 6enas oBua, runotessr: . | — Nepebexana Genas osua,

H , — nepe6exana uepuas opua.

1 4 8
P(H‘)=§=0’2’ P(H2)=—5-=0,8, PH,(A)=1_’

7
PH, (A)=T
Ipumenas popmyiry Baiieca, momy4nm: -
P(H,)- Py, (4) 512
P = 5@y By O+ PO By () 1847 5
51 51
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Pewenue:
HUcnonb3ys ¢opMyny NONHOH BEPOATHOCTH, HaiileM BEPOATHOCTb H3BJICUCHHS
koHbeTsl $abpuxu «3apa». Ilycte 4 — cobbiTHE, COCTOsALLUEE B H3BJICHECHHH

koHQeTs! Gabpuku «3aps», B,. — ofpaienue Kk i-my fmuky (i = 1, 2, 3). Torna

o ¢opMyJe MOTHOH BEPOATHOCTH:

P(4)=P(B)- P, (A)+P(Bz)~PHI(A)+P(B,)~PB,(A)=§'0,3+%-0,4+§'0,5 =04,

a) BepoaTHocTs m3BneueHns xoHderbl $habpuku «3aps» U3 nepBoi KOPOOKH
HaitneM no popmyne Baiteca:

1
. =03
PA(BI)=P(BI) PB,(A)=3 1

P(4) 04 4

6) TO e — H3 BTOPOit KOPOOKH:

1
P(B,) P (4) 3%%
P,(B,)= ==
P(A) 04 3
B) TO )€ — M3 TpeTheil KopoOxH:
! 0,5
P(Bs)'Paz(A) § ’ 5
P(A) 04 12
poBepka: 2312 .
28
Otser: 55 355 -
Pemenne:

HaiineM nonHyl0 BEPOATHOCTb H3BJEYEHHMA JIaTyHHOro uapuka. Ecim 4 —

W3B/IEYEHHe NaTyHHOro wapuka, B; — obpamenue K i-My SIMKY, TO
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PBY = By (4)= T

100 rae mi — YHMCJIO JNAaTyHHbBIX IUAPDHKOB

B i-oM SALUMKE. wmy=my+d(G-1)=10+10G-1)=10:;

10
P& (A) = _0_6 =0i. nIo dopmyne I MONHOW — BEpPOATHOCTH:
01 1 1 1+10 55
P(A PB) Pp(A)=), — 0li=— Y iz—e —— 10=—.
()é()”()z 1oo§ 100 2 100
ITo dopmyne Baiteca s i = 2:
Py B () 15012
P(B,)= (2)'3,«)__10 _ 2
ANF27 T - ez
P(4) 0,55 55
Hngi=8:
! 0,18
P(Bg) B (A 1o 8
8
Py(B;) = 2 =10 o
P(A) 0,55 55
Tema 10
1. OtBerT: BepoATHeE BBIMTPATh OAHY MAPTHIO U3 IBYX.
Pewenne:
Pemenue mbl HaitneM ¢ noMouubio hopmynst bepHymH, nockonbKy ucxon noboi
MapTHH He 3aBHUCHT OT UCXONOB NpebIAyLIHX U HE BIMAET Ha nocienyomue (T.e.
NapTHH SABAAIOTCA COOGBLITHAMM HE3aBHCHMBIMM OTHOCHTENBHO COOBITHA A —
BBIMTpHII B naptuu), P(4) = 0,5, P(z—‘l- ) =0,5. Ina nepsoro cnyuas n = 2,
By =C205'0,5'=05
k=1, nns Broporo — n =4, k = 2. Ilony4aem: B (1) = C120,5%0,5% = g =0375.
CpaBHuBas HalIeHHbIE BEPOATHOCTH, IPUXOIMM K BbIBOLY, 4TO BEPOATHEE
BBIUIPATh OXHY MapTHIO U3 IBYX, YEM [BE U3 YEThIPEX.
2. Orser: 0,776.
Peenne:
CoGriTHe A — BepHynn He Oonmee oxmHoit HemcrnpaBHoi Bewu. He Gonee

OOHOM O3HauaeTr — ONHY HMJIM HOJIb HEHCNPABHBIX Bewei u3 mecty. Takum
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obpazoM, Hawe cobbiTHE A4 COCTOMT M3 JOBYX COCTaBHbIX HECOBMECTHMBIX
COOBITHH — BEpPHYNH ONHY HEHCMpPaBHYIO Bellb HJIM BCE BEIH BEPHYIH
ucnpaBHbIMH. [IpuMeHHM TeopeMy O CyMMe HECOBMECTHMBIX COOBITHIA
u ¢opmyny BepHymin (mwis Kaxaoro u3 OBYX COCTaBHBIX COOBITHH):
P(4)=C3085 0,15 +C;025 015 =085 +6 0,15 0,85 =0,377149515625+0,39933478125s 0776,

Tema 11
1. Otser: n > 50000.
PeucHue:
n
W3 ycnosus cnenyer |p — —| < 0,01 ¢ sepostrocTsio 0,95 min, uto To ke
2
I3
camoe, [ — —| > 0,01 ¢ Bepostnoctsio 0,05. ITo dopmyne Uebbimera (11.1):
2

e

> 0,01] <22 e a=001,P=00s.

a ‘R
Hcnone3ys ounenky (11.2), umeem 3 q < 7 < 0,05, naun
a‘-n 4a'n
! 0,05 50000
—— < 0,05, otkyna n > .
4.0,01% »
3
Otger: 4.
Peulenue:
. m p-q
Bocnonb3yemcs HepaBencTBoM Yebbimena (11.1): P||—- p>a|< 3
n a 'n
- - p-q.
B aanHoM cnyuae a = 0.1. n = 100 ; BeposTHOCTB P< 3 5
a -n
1
4 1
Bocnonp3oBabuucs ouetkoii (11.2), nonyunm P < — =—.
0,1°-100 4
m
MeI NoysHIH BEPOSTHOCTb MPEBBILEHHA PAa3HOCTH |— — p| 1O CPaBHEHHIO
n
¢ 0,1. 3HayMT, BCPOATHOCTh HempeBbliieHUsA (T.e. UCKOMas BEPOATHOCTD —
1 3
BEPOATHOCTH MPOTHBOMNOJNOXKHOTO cobbITH) cocTaur | — P =1——= Z .
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Ortser:
X|2(3]4|5]6|7]8]9]10 KonTpons
P l 3 i i i i }_ _?_ -1_ Zp!=.l_+i+” +l:1
4124124124124 (2424 |24 | 24 24 24 24

Pewenne:
Bcero pa3znuuHbIX 3Ha4€HHH CyMM MOXET OBITh OT 2 (BbInanu 2 equHuIbl) 1o 10
(BBIMana mrectepka Ha KyOHMKe M yeTBepka Ha TeTpadape). Bcero coueranuit no

nBe uudpr1 MoxeT 6uITL 6-4 = 24 (1o npasuy ymuoxenns) P(X =2) = % .

Cymma X = 3 MoxeT GbITh nomyyeHa kak 1 + 2 wm 2 + 1 — mByms cmoco-
6aMu (paBHOBEPOATHBIMH, HECOBMECTHBHIMH B OJHOM SKCIIEPHUMEHTE). 3HAUWT,

2
P(X =3)= —2; (1o TeopeMe 0 ciOKeHHH BeposTHOcTeH). na X =4: 1 + 3,
3
2+2 u3+1—pucnocoba. (X =4) =§. InaX=51+4,2+3;

4
3 +2; 4+ 1 — ueThIpe cocoba . P(X=5)=§.L[mx=6:1+5;2+4;

3 + 3; 4 + 2 — uersipe cnocoba (mepBoe cnaraeMoe — OT TETPadApa).
4
P(X=6)=£.JlnxX=7:l+6;2+5;3+4;4+3—qe'r|>1pecnoc063.
4
PX=T=—.
24
3
OuaX=8:2+6;3+5;4+4; P(X:S):E;M,‘X=9:3+6;4+5;

PX=9)= 2—24 s, 1A X = 10 — oo coueranne 4 +6, P(X =10) = % .

CTpouM HCKOMYIO TaGnuIry.
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OtseT:

X 0 1 2 3 KonTpons
m 1 3 1
m 1 3 3 1 1 3 3 1
P==—| = | = | = | < |Dp=c++>+==1
n 8 8 8 8 8 8 8 8
Peuienue:
TMonuyto rpymniy co6biTuit Halinem nepeGopoM (r — rep6; 1 — uubpa)
1-s1 MOHeTa I i i I r r r r
2-s1 MOHeTa i i r r i I r
3-1 MoHeTa it r i r i r I

W3 Tabnuusl BUAHO: BCEro ANEMEHTapHBIX COOBITHI n = 8, B TOM uncne, X =0,
m=1X=1,m=3;X=2m=3;X=3,m=1.

OrtgerT:
X, kr po2 | [2:3) | [3;4) | [45) | [56) | [67) | [7:8)
AGcol0THas
4acToTa m, 600 700 900 1200 1400 1500 1300
WTYK
OTHOCHTeNIb-

Hafl 4acToTa
m 0,06 [ 0,07 [ 0,09 | 0,12 0,14 0,15 0,13
w=—
n

P=w 0,06 | 0,07 | 0,09 | 0,12 0,14 | 0,15 0,13

[8;9) [ [9;10) | 210 | Kourpons

1000 | 900 | 500 z p; =1

0,1 0,09 0,05

0,1 0,09 0,05 zp‘ =1
1

Pewenue:
, m;
3HayeHHss BEPOATHOCTEH HaxoauM mo ¢opmyie D; ® W, =—. B nannom
n

cnyyae n = 10000; noncTasus 3HaueHus nu W, , IONYYHM OTBET.
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4.

Ortser

X 40 | 42 | 44 | 46 | 48 | 50 | 52 | 54 ITpoBepka
weo | L1 2|5 811211210 90 1

i~"n | 50|50| 50| 50|50|5]|50/5 Yw-=I

Pewenne:
PaccmoTpeB ucxonHyio Tabnuuy, 3aMedaeM, 4TO CiydaiiHas BenuyHHa X —
pa3Mep OfexAbl — JUCKPETHA, MPUHUMaeT 3HaueHus ot 40 mo 54, Bimoyas

BC€ MNPOMEXYTOYHBIC YETHBIE 4HCNA. Beinucas

MEPBYI0 CTPOKYy — 3Haye-

HUSA X, HEMOCPENCTBEHHBIM MOICYETOM HAXOAMM NaHHbIE BTOPOH CTPOKM m, —
abcomoTHy0 YacToTy m (kponoTiueas pabora!). Kontpons: ym,=n=150.

X 40 | 42 [ 44 | 46 | 48 | 50 | 52 | 54 ITpoBepka
m P25 [ 8 11200209 1 1 sy pi4ss.41=6 =n
m | L]l 25| 8|12]12] 9|1
PR LN R B U 0 8 (O V3 A I
w,=—-150]| 50| 50| 50| 50| 50| 50| 50 Dw =1
n 1

B Tperbeii cTpoke 3anuchiBaeM OTHOCHTENbHYIO HaCTOTY KaXIOro pa3Mepa.

CoueTanue NepBoi U TpeTheil CTPOKU [2€T OTBET.

Tema 13
mAw
 §
1. Orser:
Puc. 13.4
Peluenue:
CrpouM Tabnuuy:
X 2 3 5 6
m 10 15 5 20
m
. 0,2 0,3 0,1 0,4
n

n=50. Kontpons: 0,2 +0,3 +0,1 +0,4=1.
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Crpoum Toukn (X ;M;) B BuIOpanHoit cucreme xoopaunat (X, m). Cymmu-
pyf cTpoky m, monyuuM n = 50. JlomonHMM HCXOAHYIO TabGJMLy CTPOKO#

m
W = —— OTHOCHTENbHBIX 4acTOT. COeNHAA MOCAeN0BaTeNbHO TOYKH Ha rpa-
n

¢uke, nomyyaeM (B pa3HbIX MaciTabax) MOMHIOHBI aGCOMIOTHBIX U OTHOCHTENb-
HBIX YaCTOT AUCKPETHOH Cy4aiHOt BeTHUHHBI.

w
o M
o’-—._-
0....._
o'_—
24680 X T >y
Orser: 24681
Puc. 13.5 Puc. 13.6
Pewienne:

Bri6upaeM npomexytku A = 2 MuH. CTpouM TaOnHLy pacrpeneneHus Hempe-
PbIBHO# cnyyaiHOH BenuuuHbl X (MPORZOMKHUTENBHOCTb TeceH) Mo abcomoTHOM
4acToTe m HX HCNOAHEeHHs (IepBble JBE CTPOYKH Tabnuubl). B Tperbeit cTpoke

m
3aMUCHIBAEM OTHOCHTEBHYIO YaCTOTY HCIIOJHEHHUSA NIECEH W = ———

100
(xonTpOns 0,12 +0,16 +0,40+0,25+0,07=1). Ucnons3ys 1 u 3 cTtpouxu Tabauusl,
CTPOHM THCTOrpPaMMy OTHOCHTENBHOIH uacToThl X — w (puc. 13.5). Paccunraem

w
4eTBEPTYIO CTPOKY TabnHIbl — -— IIIOTHOCTh OTHOCHTENBHOMN YaCTOTHI M CTPOHM

w
rucrorpaMmy X —Z (puc. 13.6). Halinem nnowaas mocneanei rucTorpaMMbl

S =2-0,06 + 20,08 +2-0,200 + 2:0,0125 + 2-0,035 = 1.
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3.

X, MuH [0;2) | [2;4) | [4:6) | [6;8) | [8;10]
m, WTYK 12 16 40 25 7

m 0,12 | 0,16 | 0,40 | 0,25 | 0,07

w 0,060 | 0,080 | 0,200 | 0,125 | 0,035

OrtBer: a) 0,28 (unu 28%); 6) 0,65 (wmm 65%).

Pewenne:

OTtHocHTENbHAsA YaCTOTa MCMOMHEHHS neceH oT 0 40 2 MMHYT paBHa IUIOLIALH
MPAMOYTOBHHKA, COOTBETCTBYIOIIETO INIOTHOCTH OTHOCHTENBHO# YacToTsl [0; 2]
(puc. 13.6) YacToTa HCNONHEHHS NECEH NMPOIOKUTENLHOCTBIO OT 2 10 4 MHHYT
PaBHa IJIOLIa X COCEAHEro NPAMOYTOILHHKA, COOTBETCTBYIOILEr0 OTHOCHTENBHO#M
yacTore [2; 4] Bcero oTHOCHTENIbHASA YaCTOTa HCTIIOJIHEHUS NECEeH AMUTENBHOCTHIO
or 0 10 4 MHHYT paBHa CyMM€ IUIOLIaZieif ABYyX YKa3aHHBIX MPAMOYTOJILHUKOB,
umn w(0; 4) = w(0; 2) + w(2; 4) = 2:0,06 + 2:0,08 = 0,28 (m 28%).
AHIOrMYHO HaiIeM OTHOCHTENLHYIO YaCTOTY MCIOJNHEHHS MECeH MPOXOKH-
TENBHOCTBIO OT 4 10 8 MHMHYT KaKk CyMMapHYIO IUIOLIafb NMPSAMOYTONLHUKOB C
ocHoBaHuAMH [4; 6) u [6; 8), (puc. 12.6), mn w[4; 6) + w[6; 8) = 2:0,200 +
2:0,125 = 0,65 (nmu 65%).

Tema 14

1.

Ortser: X, Me, Mo, R.

Pewenue:

Bocmnonp30BaBILKCE ONpeeNeHHAMH, MOMY4HM, YTO B CKOOKax cinenyer nocneno-
BaTeNbHO 3amycarh: a) cpefHee apudmernueckoe, X; 6) cpenHee 3HauYeHHE ABYX
PAIOM CTOALIMX B CEpEAMHE YHCEIN, TO €CTh MeinaHa, Me; B) camoe pacipocTpa-
HEHHOE YHUCJIO PAZA, TO eCTh Mozia, Mo; T) pa3HOCTb MeX Iy HauGOIbIINM U Hau-
MEHBIIHM YHCJIaMH, TO €CTh pa3max, R.

13
Ortser: a) 5; 6) —.
32
Pemrenue:
a) Ynopsumouenssiit pan: 2, 4, 5, 8, 9.
5 — MeanaHa No ONpENENEHHI0O — CPENUHHOE YMCJIO YNOPAHOYEHHOro psna
C HEYETHBIM KOJIHYECTBOM JJIEMEHTOB.
6) IIpuBeneM npobu K OMMHAKOBOMY 3HAMEHATEIIO:

16 716 " 16 1A
4 6 7 10
VYnopsao4eHHbIH pan: F’ F’ K’ K
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Tak xak pAa COACPKHUT YETHOE YHCIIO IIEMEHTOB, TO MeINaHoM ABNAETCA cpenHee

6 7 (6 7Y, 13
apudmetnyeckoe npobeit 1o~ M g7 (H + F] 12 = 37
Oreer: 22 612; 5821.
Perenne:
Cpennee apupMeTHUECKOE:
(24 532+ 18 711 22871 +24334):4=90448 :4=22612.
Pasmax: 24532 - 18711 = 5821.
Orser: 3.8; 4; 4.
Pewenue:
CocraBnM Tabnuuy 4acToT

OtMmeTKa «2» «3» «d» «5»

Yacrora 1 3 4 3

Bcero nonyueno 11 ormerok.

Cpennee apudmeTHieCKOE:

(21+33+4 44+5 3) 11 =42 11 z3,8'

Mona paBHa 4, T.K. 3T0 Han6oIee YacTo BCTPEYAIOIIAACT OTMETKa.

Insa HaxoOeHHs MEIMAaHbl BLINHIIEM YIOPANOYCHHBIH DA OQMHHAZLATH
ormerok: 1,3, 3,3,4,4,4,4,5,5, 5. Tak kak UHCNO 51EMEHTOB psilia HEYETHO, TO
MEIMaHOM SBIAETCA IEMEHT, CTOAIIMIA OT Hayana ¥ KOHLA pAjia Ha OMHaKOBOM
PacCTOAHMH — LLIECTO#H 3IEMEHT, T.€. 4.

Otser: 1) X=2,53; Me=3; Mo=3;R=4;,2) X=3,17, Me=3, Mo=3; R=6.
Peuenue:

IMocTpoum BapuanuouHslii pan: 1, 2, 3, 3, 3, 5. OH conepXHT ILECTh 1EMEHTOB.

1+2+43
Cpennee apudmMeTHYECKOE: X= T3+3+0 = 2,83 . Menuana:

Me =3; Mmona: Mo =3;pasmax R=5-1=4.

Ecnu 3amennth uncno 5 Ha 7, nonyuum pax 1, 2, 3, 3, 3, 7. Ilpu atom Mona
(nanGonee 4yacTo BCTpedaloLleecs YMIIO) M MeaMaHa (CpeiHee IOBYX DPAIOM
CTOALIMX B CepeiMHE psna 4Mces) He uaMeHATCH. HoBble 3HayeHMs mHoaydar
pasmax u cpeiHec apudmeTnyeckoe: R=7-1=6.

Ortser: a) 1,9; 6) 2; B) 2;

r)
3arpaunBaemoe BpeMs, X Ou | lu | 29 | 3y | 4y
Yacrota, m 2 5 7 5 1
Pemenne:

a) CpenHee apupMeTHUECKOE:
(0.-2+1 5+2.-7+3.54+4.1):20=38:20=1,9.

6) BeinuiueM B ynopsAO4€HHbIH Pl BCE 3HAUEHHUA:
0,0,1,1,1,1,1,2,2,2,2,2,2,2,3,3,3,3,3,4.

B) Menuanoii Gyner asnaTscs cpensee apudmeruieckoe 10-ro u 11-ro anemenTos.
O10 — 2.
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3arpaynBaemoe Bpems, X | Oy lu 2y [ 34 | 44

Yacrora, m 2 5 7 5 1

7. Ortger: 5,1.
Pemenne:
1) Kourpons 0,3 +0,1 + 0,2 +0,4 = 1.
2) MX = x,py+ X0, + X305 + X, py =2 0,345 0146 0,247 0,4=5)

Tema 15
1. Ortser:3; 1,3.

Pewenue:
Beruncaum cpenHee apuMeTHYECKOE ONO3NaHHHA:
a 2+3+4+5+4+2+1
7

IpoMexxyTouHbIe pe3ynsTaThl MOXKHO 0OpPMHUTE B Tabnuue:

3

* [ = a| |x-a|2
2 1 1
3 0 0
4 1 1
5 2 4
4 1 1
2 I 1
1 2 4
Z|x-a|’=12

HaiineM nucnepcuio kak cpenHee apudMeTHYeCKoe KBaApaTOB OTKJIOHEHHH

1
D Z lI - a | 12
n , TIIe N — KOJIMYECTBO 3HAYEHHH BeNMUMHbL X, L) = —— .
3HayuT, CpeaHee KBaAPaTHIHOE OTKIOHEHHE 1A ONOo3AaHHit 7
12
og=,—=1,3
7

2. Orser: 20; 0,5; 60%; 20%.
Pewmenue:
Vnopsanounm 3ananuslii pax uucen: 19,1; 19,2; 19,4, 19,6; 19,6; 19,7; 19,8; 19,8;
19,9; 20,0; 20,1; 20,1; 20,1; 20,2; 20,3; 20,3; 20,5; 20,5, 20,5; 21,3.
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a) CpenHss JIMHA KHPNHYa paBHa:
19,1419,2+19,4+19,6-2+19,7+19,8-2+19,9+20,0+20,1-3+202+20,3-2+20,5-3+213 -

20

6) BeimuuieM B CTPOYKY MOXYAH OTKJIOHEHUS OT cpemHero 3Hauenus: 0,5; 0,1;
1,3;0,3;0,2; 0,8; 0,1; 0,4; 0,2; 0; 0,5; 0,3; 0,1; 0,5; 0,4; 0,1, 0,6; 0,2; 0,9; 0,3 (*).
Bo3ssenem nocnenoBarensHO 3TH yucna B kBaapar: 0,25; 0,01; 1,69; 0,9; 0,04;
0,64; 0,01; 0,16; 0,04:0,025; 0.09; 0,01; 0,25; 0,16; 0,01; 0,36; 0,04; 0,81; 0,09.

BbIYHCIHMM OMCNIEPCHIO KaK cpeaHee apudMeTHUecKoe Yucel MOCAeRHero psajaa:

20,0

D-_2_-L
0 4
1 1
Torfla CPeHEKBAIPATHYHOE OTKIOHEHHE © 4 =—2— =0,5 .

B) OTK/IOHEHHE IIMHBI KaXIOro KMpPNHYa OT CPEXHEro 3HaueHHs BBINHCAHO B
pane (*). CuuracM KonMyecTBO 3HaYCHHH ykazaHHoro paaa 6onbiue 0,2. x — 12.

E—JDU% =60%

Bcero 3nauenuii 20. Jlerko BEICYHTaEM HYXHBIH MIPOLIEHT: 2(}
Teneps nosicunTaem KoauuecTBO 3HaueHHH pana (*), 6onpmnx o = 0,5. Ux — 4.
CrenoBaTensHO, NPOLEHT KUPNHYeH, AnuHa KoTopsix Gonbiie cpeanero Ha 0,5:

i~100% =20%
20 ‘

OrBeT: a) muensl NepBoro yiaba paborator crabnisHee; 6) 0,116 u 0,16.
Perenne:

2. A

»

a) 1) Cpemnsis Macca Mena 3a nekany (10 mueit) ana 1-ro ymps: @1 =
unu

- 114+12+11,5+11,7+11+10,6 +13,1+12,8+11,9+13+12,5+12,9 +11,6 +12 -
14
OTK/I0HEHHA |a L= X, | :0,6;0;0,5;0,3;1;04; 1.1, 0,8; 0,1; 1, 0,5; 0,9; 0,4; 0.

Ksagapars! oTknonenuit: 0,36; 0; 0,25; 0,09; 1; 0,16; 1,21; 0,64; 0,01; 1; 0,25; 0,81;
0,16; 0.

Jucnepcus:

12,

a

Zlal "‘:12 -

n,

_0,36+0,25+0,09+1+0,161,21+0,64+0,01 +1+0,25+0,81+0,16 _ 5,94
b= 7 EETRE
1

Cpenxee kBaApaTHYHOE OTKJIOHEHHE: a,= '\)D 1 = +/0,42 = 0,65 .

99



6) CpenHsas Macca Mena 3a ieKay JUIS BTODOTO YJIbS:

. =11,9+10,8+13,2+l2,6+ll,1-l-ll,4+13,2-I-12,9+13,5+]0,9+12,3+11,7-i-12+10,5 -
! 14

Ortxknonenus: 0,15 1,2; 1,2; 0,6; 0,9; 0,6; 1,2; 0,9; 1,5; 1,1; 0,3; 0,3; 0; 1,5.

Ksanpath! otknonenuit: 0,01; 1,44; 1,44; 0,36; 0,81; 0,36; 1,44; 0,81; 2,25; 1,21;

0,09; 0,09; 0; 2,25.

Jucnepcus:

12.

2 001+144+1,44+036 +081+0.36 +144+081+225+1, 2140094009 +2,25 _ 12,56 o0
14
Cpenuee KBafpaTHuHOE OTKIOHeRMe: & 1 = Dy =+/0,89 = 0,95

BsIBOZ: MYENBI IEPBOTO YiIbs paboTalOT CTaGHIBHEH.
6) C 19 mo 28 asrycra:

D, 3

1-it yneit 2-ii yneit
Bcero 1o6bITO (B Kr) 11,6 12
Muen 100 75
f[o?u‘ro B CPEIHEM OT OXHOH IMYenbl 0,116 0,16
KT
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11.
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Aneebpa v Havana aHanu3a: Yue6. 1 10 kinacca obmeobpa3osar.
yupexcaenuit / C.M. Huxonscknit, M K. Iloranos u ap. — 5-¢ u3n,,
non. — M.: IIpoceemenne, 2006. — 432 c.

Bbawmaxoe M.H. Maremaruka, 10, 11. — M.: MueMo3una, 2002. —
403 c.

Bpoockuii U.JI., Jlumeunenko P.A. BeposTHOCTb M CTaTHUCTHKA.
7-9 knaccel. Pemenne 3amau M3 y4yeOHMKOB MoA penaKuHer
I'B. Hopogeesa. — M.: APKTHU, 2006. — 88 c.

Bunenxun HA. u op. Anrebpa W Maremarnyeckuit aHams. 11 wi —
M.: Muemo3suna, 2002. — 288 c.

Bunenxun H.AI. Kombunaropyka. — M.: Hayka, 1969. — 328 c.
I'’mypman B.E. TeopHst BEpOATHOCTEH M MaTeMaTH4eCKas CTATHCTHKA:
VYueGHoe mocobue s CTyAE€HTOB By30B. — M.: Beicmas mikona,
2000. — 479 c.

I’vypman B.E. PykoBOACTBO K PEHICHHIO 33/1a4 10 TEOPUH BEPOATHO-
cTeit U MareMaTH4ecKoit craTucTuke: YuebHoe nocobue 1 CTyaeH-
TOB By30B. — M.: Bricmas mkona, 2000. — 400 c.

Hopoghees I'B., Cysoposa C.b. u Op. Maremaruka, 7 xnacc. —
M.: poca, 1999.

Hopogees I'B., Cysoposa C.b. u Op. Maremaruka, 8 wiacc. —
M.: Ipoga, 1999.

Hopogees I'B., Cysoposa C.b. u Op. Marematuka, 9 xmacc. —
M.: Ipoda, 1999.

3omukoe C.B., 3omuxosa H.H. 3aga4HuK-IPaKTHKYM TI0 TEOPHH Be-
posiTHOCTe#: Y ueOHO-MeToaYecKoe ocodue aJisi CTyneHTOB (PU3HKO-
MateMaTnieckoro ¢axynsrera MypMaHCKOTO roCyAapCTBEHHOTO nefa-
rorudeckoro yHusepcureta. — Mypmanck: MI'TIY, 2003. — 45 c.
Jloxoms H.B. Maremaruka: YueOHO-METOAHUECKOE MOCOOHE AJIA CTY-
[IEHTOB ryMaHuTapHbIX ¢akynsreTroB MITIY. — Yacte 3: DneMeHTHI
TEOPHH BEPOSATHOCTEH U MaTeMaTH4ECKOH CTaTUCTHKH. — MypMaHck:
MITIY, 2004. — 68 c.
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13. Mopokosuu A.I" Anre6pa u Hayana aHaymm3a. 10 1. — M.: Muemo-
3uHa, 2005. — 408 c.

14. Henun E.I1., [lonzoéa O.E. Anrebpa u Hadana aHanu3a, 11 wiacc. —
X.: Mup gmercrBa, 2006. — 416 c.

15. Llxunv M.H. u Op. Anrebpa n Hauana aHaimm3a. 11 w1 — K.: 3oauak-
EKO, 2003. — 400 c.
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