СОВМЕСТИМЫЕ И НЕСОВМЕСТИМЫЕ СОБЫТИЯ. КЛАССИЧЕСКОЕ ОПРЕДЕЛЕНИЕ ВЕРОЯТНОСТИ
Тип занятия: лекция.
Основные вопросы:
1. Понятие события.
1. Случайные, достоверные и невозможные события
1. Пересечение и объединение событий.
1. Классическое определение вероятности.
1. Применение формул комбинаторики при вычислении вероятности события.

Литература:
Алимов Ш.А., Колягин Ю.М., Ткачева М.В. «Алгебра и начала анализа», 2014.

Домашнее задание:
1. Изучить материал лекции, приведенный ниже.
1. Изучить §65-67 учебника. Составить по данным двум источникам конспект.
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Pesyanraret onuta, noay- g
UEHHBIE YUAUHMHCS 110C1e Ot
CUeTA HMEIOWLErOast KoaHyuectsa J0
3ANHCOK, OKAIANHCH  TaKiwi: 27
¢ yucaom 4 OLl1o 5 3anucok, ¢
gueaoM 3 — 20, ¢ umcaom 2
27, ¢ ucaom 1 -~ 19 sanucok, 20
¢ uncnom O — BECro 7 3danucoK.

Harasanoe upeacrasiciiie
0 XapakTepe pacnpeiesicHus 3a-
NHCOK AAeT rpaivix, Ha KOTOPOM
BAOAR ock OX OTKAANBIBAIOTCS
yuecna 0, 1, 2, 3, 4, a B1oab ocH
Oy — coOTBCICTRYIOUWEE KO-
yectso sanncok. Ecan B outoi
cHcTeMe KOOPAN(AT NUCTPOITH
rpadHK PACHPeAeIeHH  3amu-
COK N0 pe3y.abTaTam OlibiTa 1 NPeaBapIiircibioro pacuera, To
rpagHKH  Maa0 dem  GyAy 1 OLINNATHCH  OAHM  OT  APYroro
(puc. 181). K Tomy ke dopma rpadiikod nanomuHaer pacipe-
ZeieHlie Apo6u 1na focke 'aabrona.

Kﬂl( BHANM, Cle Jlo HI)UBQ}K‘.HHH OlipiTd 0Ka3a10Ch BO3MOXK-
HBIM C [IOMOUIBIO TEOPETHYECKHX PACCY:KACIHII NPeiycMOTpeTh
€r0 pesysLTaTLl ¢ HeboMLIWOM MOTPENIHOCThi0.

Takoe upejsujeHue ARJIACTCA CaMblM UEHHBIM B JIOAOM
Hay4HOM 1ICC/1IeIOBAIIHN H B Teoppm BEPORTIIOCTH B YACTHOCTH.

YMeiHe MPpeayCMOTPEThb X0il OTIhTa, B KOTOPUM HPHCYTCTBY-
10T eMEHThI (‘,"l'\"lﬂﬁH()C'l‘M. naer BO3MOXHOCTb BJHATL Ha €ro
peayabratel. [Tprmepoym Takoro NpeABHASHHsS MOXCT GhiTh HCTO-
pHsi azapTHBIX urp, pacupoctpaHerumx vxe 8 XVII Beke.
Onua 13 HHX — Urpa B KOCTH — COCTOSIIA B TOM, uTO B 60KaA
onycKa/i ABa- HMH TPY KYOHKA, 1A FPANAX KOTOPHIX GhLIH Ha-
Hecellhl 0T 0iHOi 10 weerd Tovek. Kax b urpox no ouepenu
6pocan KOCTH 1a CroM i HOACUIITHBAIACH CYMMa OYKOB, BLINAB-
mas [a BCPXinX rpaiax y KaxKjaoro npi onpeiueiacHHOM KOJIH-
yecTe Gpockor. YCIORHS BbIMIPbIWA GbliIH PA3HBLIMH.

Haipymep, ZoroBapHBAMHCh, YTO BCIO CTaBKY NOJydyaeT
TOT, Y KOro 06uast CyMMa OUYKOB PaHbilic IOCTHTHET OfpefesieH-
HOTO "HiCTd.

I onpefenenysi 11anCcoB HA BBIUTPLIL BaXKUO 311aTh, Kak
4acro BbINAAACT TO HAH npyroe KOJHUYCCTBO OUYKOB. Onm‘uue
HTPOKH 3ameTuati, "To npH GOablueM KoJiyecTBe GPOCKOB
ABYX KOCTeil yaule BCEro BLIMAZACT CYMMa OYKOB, papHas 7, a
pexe Beero — 2 win 12, Y4uTHBAs 370, OHH IPHHHMAAH TAKHE
YCAOBHsI HTPbl, UTOGH 06ecneyuTb ceGe BBIMTPBIL, T. €. BAHNIN

i
|
t
t
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Puc. 181
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Ha X0 CJIyJaHHOro mnpoiecca, OrpaHHuNBas BJIHAHHE Clyuyau-
HOCTH.

[TpiBeAeHHbBIC PUMEpPHI OKA3LIBAIOT, UTO B MACCOBBLIX CJIy-
YaifHbIX COOBITHAX CYIIECTBYIOT 3aKOHOMEPHOCTH.

Teopus eposmuocmeti — MAMEMAMULECKAS HAYKA, U3Y4UI0-
WA 3AKOHOMEPHOCMIL MACCOBOLY CAYHAUIHbLX COBbUNULL.

B Haue Bpemsi BO3pocaa poJib TEOPHH BEPOATHOCTEH B co-
B)EMCHHOM €cTecTBo3Hau K. Oka3plBaercs, 4To H3BecTHHIE GU3H-
yeckre 3axousl [efi-JTioccaxa, Boitns — Maprorra,: Ilacka-
ast, ABOragpo M Apyrue He MMeloT abCcOMIOTHOrO Xapakrepa
TOBKO B OMPELe]eHHOM MPHOMIKEHHH XapaKTePH3YIOT cylie-
CTBYIOLLHE 3a8KOHOMEPHOCTH B 11pipose. s mMansx niaoTHocTel
rasa STH 3aKOlbl [1€PECTAIOT JefCTBOBATL, H HA CMEHY UM [pH-
XOAAT 3aKOHOMEPHOCTH MACCOBBIX CJYYafHbBIX COOBITHH, KOTO-
pble H3y4YaeT TEOPHS BEPOSITHOCTEH.

CoBpeMeHHOE ecTecTBO3HAHHe UIHPOKO HCOAb3YEeT TEOPHIO
BEpOSITHOCTE KaK TeOPETHYECKYl0 OCHOBY Aasl 06paGoTKH
pesyabraToB HabmwoneHuit B (u3HKke, MeXaHHKe, aCTPOHOMHH,
reoje3ui, GHOOTHK, BbUHCAHTEABHON MaTemaTHke. Teopwuio
BEPOSITHOCTEH NPHUMEHAIOT B SKOHOMHKE, CTATHCTHKE, BOCHHOM
Jene, MpH OMPeieJeHUH OMTHMA/JBHBIX KaHAJIOB CBSISH, Ha
TPAHCIOPTE, B MPOH3BOACTBE. B CBA3M ¢ IIHPOKHM pa3BHTHEM
NPeANPHATHI, BbIMYCKAIOUMX CEPHHHYIO NPOAYKUMIO, TEOpHs
BEPOATHOCTeH HCIONb3YeTCss He TOAbKO st GpaKkoBKH H3je-
Auit, a M A% OPraHH3alHH (IPOM3BOACTBA (CTATHCTHUECKHH
KOHTPOJIb Ha IIPOU3BOACTBE).

Teopuio seposiTHOCTE! HCMONL3YIOT AaXKe B TYMAHHTApPHBIX
HAayKaX, B YAaCTHOCTH B HCTOPHYECKHX HCCIEJOBAHHAX, B apXxe-
00THH 118 pacuindpoBKH Hafmucell HA #3bIKAaX AABHO HCues-
HYBUIMX HAPOJOB, B UIHPPOBKE H AeLIM(POBKE, H3YUEHHH 3aKO-
HOMEDHOCTeI! JIHTEepaTypPHOro si3blka MHcareselt u nostoB. Tot
Gakr, yTo B cBOE BpeMs He GbLI0O BO3MOXKHOCTH IICC/AENOBATh
3aKOHOMEPHOCTH f3bIKA METOAAMH TEOPHH BEPOSTHOCTEH, npu-
Bes K TOMY, uTo Teserpapras asfyka Mopse tpebyer Ha 10—
12 npouenToB 3HaKes Gosiblue As MEPeiauH ONTHMATBHOTO KO-
AupoBsanits  audasuta.

§ 2. OcHoBHble NOHATHS TEOPHN BEPOSITHOCTEN

Teopus BeposirHocTell, KaKk u A060H pasjen MaTeMaTHKH,
ONepUPYET ONpeAeJeHHBIM KpyroM moHsiThit. Bosbmuucrsy
NOHATHH TEOPH! BEPOSTHOCTEH AIOTCs ONpEAeNEHHS, HO HeKO-
TOpbie NPHHHMAIOTCS 32 MCDBHUHEIC, HEOMpeiessieMbie, Kak B
TeOMETPHH TOUKa, MpsiMasi, MJIOCKOCTb.
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[lepBHYHLIM TMOHATHCM TCOPHH BEPONTHOCTER ABAKETCH
coboimue. Tloy cobbiTHEM HOHUMAIOT NMi06oe fiBJIEHHE, NPO KO-
TOpPOE MOMHO CKa3aTb, YTO OHO MPOHCXORHT HAH HE MPOHCXO-
IHT, NpHYEM a6CTParupysch OT KOHKPETHON HPHPORLL caMoro
COOBITHSA .

Jlio60e COBLITHC NPOMCXOIHT BCJICACTBHE ucnnunarus (WaH
oruwma). TIoa uciibitaduem (WM OUBITOM) NOHHMAIOT Te YCJ0-
BHsi, B Pe3yJ/IbTaTe KOTOPHX NPOHCX0auT coburhe. Hanpuwmep,
1016pAcLIBAHHE MOHETHI — HCMBITAHHE, 3 HOHBJACHHE HA HeR
«rep6a» — cobuTHe. Buinyck GuIeTOB JoTepeH -—— HCMHTakHe,
a NOosiBJIEHHE BLIMIPLILIA Ha ONpEAeNeHHBIi GHICT — CoOhITHE.

Co6uTisi 0603HAUAKT GOJIbLIHME GYKBAMH JIaTUHCKOTO ai-
¢pasura 4, B, ... .

Teopusi BCPOATHOCTCH H3YUaeT MACCOBble CllydaRHbie coObi-
THA.

Onpenenenue Caysaldnsiu coboimiuecs HAOLAEMCR
cofuumnue, KOmOopoe MONCEm npousolmu uAu Ne npousolmu npu
OCYWECmEneHUR  OnPeOEACHHO20 UCKHIMAHUR.

TIpHMepsl HCMWTAHHA U COOTBETCTBYIOULHX HM CAYYaRHBIX
co6uTHA npuBefexn B TaGmuue 20.

TuGanua 20
H
i Hcnnrause Cayuafinve coGuThe
INoAGPacKEBaRHE HIPAAbHOFO TlosiBAeuie YeTHpEX ONKOB Ha
Ky6aKa BepXHeR Tpauu KyGOuka
Hrpa 8 waxmarn Buirputn y concpiuxa
BunycK NMaMi  37eKTpOsasno- TlosBAenne GPaKOBAHHMX AaMn

| BHM 3aBOAOM

[pusennTe aHaAOTHUHLIC TDPHMEDH HCALITAUHA R COOT-
BETCTBYIOUMX HM CAYYaRHLIX COOBITHH.

Onpenenenue. Maccosumu HA3EAOMER 0OKOPOOHNE
cobbumus, Habandaesme & ONpeOeseHHHLX YCADBUAX, KOMOpbie
Mmozynt Gointb 80CAPOUIEEOCHD HROZPDARINEHHOR KOAUHECBO Pas.

Haupumep, nonazanue uau npoMax B CepHH BHICTPEJOB,
nosiBerine GPAKOBAHHLIX H3AEAHMA HPH CEPHIHOM HX BHINYCKE,
NOsAIBJEHHC «UHCAA» NPH NOAGPACHIBAHHH MOHETHL.

MaccoBHIMH CHHTAIOT 4 Te COGRITHH, /18 KOTOPLIX COOTBET-
CTByIOIIAE HCMLITAHHS HEMb3sl BOCTIPOH3BECTH, HO ECTh BOBMONK-
MOCTb HAGMOAATH AHANOTHYHKIE HCMILITAIHSA B 60AbMIOM KOTHTE-
crBe. Hanpumep, Be30B TesnepoHHON craHuMu aGOHCHTaMH,
PANMOAKTHBHBIA pacnaj aTOMOB BellecTBa.




image9.png
Onpeneunenue. Mroxermso cobvimuti obpasyem non-
HYlo epynny cobbumuil, ecau scredcmsue KOWO020 UCHOIMAHUA
xoms 6m 00HO U3 IMUX cOObIMUL HABEPHAKA npouoLidem.

IIpuniepnl.

1) Tossaenue 1, 2, 3, 4, 5, 6 oukoB npu oxHoM 6pocanHK
HLPaibHON KOCTH.

2) Bhlurpuin wjaH OpoUrpuil Mo AAHHOMY JIOTepeiHOMY
GHIETY B ONPENE]eIIHOM THPaXKe.

3) Tloasaende 6e0r0 WAM YEPHOTO lIapa NPH BbIHHMAHHH
[apoB 113 Ypiibl, cojepxkaulei 2 GesblX W 3 uepHbIX Iuapa.

Onpeneunenue Cobomun Ay, A,, ... A, rasvisaomes
NONAPHO HECOBMCCMALLIU 8 OQRHOM UCHLIMAHUL, eCAU HUKOKUE
aaa U3 Rty ne moeynt npmmor?rnu emecme.

Mpumepun.

1) Tlonananue u tpomax 1iph 0AHOM BhicTpeste. 31ech HMeeM
MHOMECTBO 1BYX HECOBMECTHBIX COGHITHi.

2) Tlosisaenne 1, 2, 3, 4, 5, 6 oukoB npu ogHom Gpocannx
HTPaJIbliOr0 KyGHKA — TpHMEp MIHOMKEeCTBA LIECTH HEeCOBMECT-
HBIX COOBITHHA.

Cobuitist Ay, Ay, ... A, MOTYT GbiTb PABHOBOZMONCHOIMU.
TlonsiTHe pPABHOBO3MOKHEX COOLITHH — MepBHYHOe, Heompe-
JesisieMoe OHSITHE TeopiH B?pOﬂT[lOCTEﬁ. ﬂozx PaBHOBO3MOXK-
HBIMH TIOIIMAIOT TaKHe COBLITHSA, KAXKA0€ H3 KOTOPhIX He HMeer
HHKAKHUX MPEHMYLIECTB B NOSBACHHH vaile APYroro 1ipd MHOTo-
Pa30BLIX HCABLITAHHAX, [POBOAMMBIX MpPH OAHHAKOBBIX YCJO-
BHAX.

Mpuveps.

1) Monananue nannoii komanawt 8 I, 11, ITI, 1V rpynny ny u
KepeGbeBKe CHOPTHBHEIX KOMAHA.

2) Mosnenue 1, 2, 3, 4, 5, 6 ouxkoB npu oanom GpocaHun
HrpasIbHOH KOCTH.

PaBHOBO3MOXKHOCTL COGLITHH CBSi3aHa C TeM, YTO YCJIOBHS
HCOBITAHHA A8 K2XAOTO 13 HHX HACATH3IHPYIOTCH, CUHTAIOTCS
a6cooTHO OANHAKOBBIMH. HanpuMep, urpanbHbiii KyOHK Cuu-
TaeTcst KyO6om uneasbuoi hopMbl, IVIOTHOCTb BEILECTBA, H3 KO-
TOPOTO OH ClieN1aH,— MOCTOHHOM, @ IeHTP TSKECTH KyOHKa —
cofeprKaluMcst B reomMerpryeckom nentpe. Mckmouaercs soB-
KOCTb MIpOKa B nonbpachiBaHiy Ky6GHKa.

MHorHe H3 TEOPeTHYECKHX yTBEPIKJICHHH TEOPHit BEPOSTHOC-
Teil CTPOAITCA HA PACCMOTPEHHH MHOXECTBA COOBITHII, HMEIOUAX
BCE TPH CBOHCTBA: 06PA3YIOT MOJHYIO TPYNNY COOHTHH, sBAsS-
10TC HECOBMECTHBIMH M PaBHOBO3MOXHbIMH. COGLITHS TaKoro
MHOXECTBAa HA3bIBAIOTCS INeMEHMAPHHIMU .

Hanpumep, mosBienue «rep6a» wiH <4YHCAa» NPH OLHOM
6pocanin Monerhi, nossaenue 1, 2, 3, 4, 5, 6 04KOB NpH oaHOM
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Ta6anna 21

f}"."‘\% Henuranue Cobiratie
1 llarpeanne nporosiokH JIIMHa NPOROAOKH yReAHuH-
Jact
2 |[loaGpacwBaHKe WrpaJibBOro Buiaao aBa ouka
KyGHKa

3 |MMpouscpia mOYTOBOTO AWK Haiineno Tpu uncnma

4 Cosnanue Huskoil TemuepaTypn| Boua Bpesparnsuacs B e

5 |TIpoussenewue BHCTPRJIA [lonanatile B 1eab

6 |Oxaaxmiacune Tena LEro o6vem yBeauuuiacs
ﬁj)OCZlHIlH urpajaoioro K)’GHK«’.! — MIOXXECTBO 3/1€MEHTAPHLIX
COObITHI.

IlpuBenute npHMepbl MHOMECTB 3/IeMEHTAPHBIX COGBITIIH,

BaxcHeiinuMi NOHATHSIMII TEOPHH BEPOSATHOCTEH sBASIOTCS
NOHSITHST QOCIMOBEPHOZD W HEBOZMOMCHOR) COOMIMUL .

Hocmosepros Hasvisaemes cobbimue, Komopoe sciedcmsue
QURHOZ0 UCNOIMARUA 0BAIAMENLHO D0ANCHO RPOUSOLINL.

H(’ﬂOBMOJ)CHblM Ha3vBaemest  MmaKove UUF)L'I"I-M.P, KOMopoe
8cAe0cmeue 0aNHO20 UCNBIMAHUR He MOXCM Apou3OHmu.

Hanpumep, nossnenne xoTa Gh 0IHOTO H3 WICCTH OUKOB
npu oAnoOM 6POCZIHHH HrpanbHoro K}’GHK‘(I — JOCTOBEPHLE L0~
6birne, a NOABACHHC ABeHlajlaTi OUKOB HPH TOM e HCNbITa-
HHI — HEHOIMOXKHOE COObITHE,

3aaanmne 1. [Tpoananusnupyiite Tabminy 21 u Boigeanre
B HCH JIOCTOBCPHLIC, HCBO3MOXKIIBIE H CYUalilibie COOBITHS.

3anaune 2. Jonycrum, 4ro HEKOTOPbIE NPAMOY 0L
nuk L pasaéanan na n paBHHIX NPOHYMEPOBAHHBIX 1PSIMO-
YroabHHKOB — Kaprouck I, raed = 1,2, 3, ... n.

TMoce TacoBaHHs HAYTAR BbITHTHBAETCH OJHA H3 KapTOYCK.
BeaegcrBie TaKCro HCHBITAHHS CO3M3TCS MHOMECTBO COGbI-
THIT. ByjlyT 211 colbiTiist TOFO MHOXKECTBA 3J1eMeNTapibiMu?

Basueiiuny HOHATHEM TEOPHH BEPUHTHOCTCH KaK pasjena
MATEMATHKN sBJISETCS II01IsITHE BEPOSTHOCTH C/YHAiHOTO Com
ObITHSA.

Bepoamuocmy — 4UCAOBUR XUPAKIMEPUCHLUKR BOIMONCHOCTI
NOABAEHUT CAYHALINO20 COCLIMUA NPU ONPedeseHHOM YCAosuU,
Komopoe moxcemm (minmb 0CHPOUIBEOCHO NEOZPAHUMCHROE KOAU-
uecmso pa3. PacCMOTPHM TNOHATHE BEPUsTHOCTH GoJlee OCHOBA-
TeJhHO.
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§ 3. Knaccuueckas BeposiTHOCTb

Breyem 1IpeXK e BCero [OHATIE BEPOATHOCTH 1151 31EMEH~
TApHBIX COOBITHIT, T. €. TaKHX, KOTOpPbIE 06pas\ioT NOJHYI0
TPYIIY HECOBMECTHBIX PABHOBO3MOXHbBIX COOBITHIT.

PaccMoTpHM TaKoit ONBIT: HAa MOJKe HaxoaTes 13 Mukpo-
KaJbKyJasiTOPOB, H3 KOTOPBLIX 3 noaomanbl. OnsliT COCTOMT B
TOM, UTO Hayraj 6epyT OluH MHKPOKa/ibKynatop. Mbl ne Mo-
HeM 3apaiee CKasaTb, KakiM OyJeT B3sThblil MIKPOKAJIbKYJ/if-
TOP -— HCIPABHBIM H.IH 110 TOMAHHBIM. Taxk Kak Mbl MOMXeM
BbIGpaTh TONBKO OAHH JI0BOH npuGOp, TO NOsABICHIIE HCIPaB-
HOTO MM 110/JOMaHHOTO — cJryyaiiubie cobbITHs, 0dpasylouine
NOTHYIO TPyIiy 13 13 HeCOBMeCTHLIX PaBHOBO3MOMKHBIX COBbI-
THi.

Mx stux 13 sa1ementapublX cOOBITII NOSBIEHHIO HCTPABHO-
ro upubopa 6aaronpusTcTByOT 10 cOGBITHI, a noABAEHHIO
1010MaHHOTO — 3 cOOLITHS.

Iycrb A — cobhiTiie, COCTOsILEE B BLIGOPE HCTIPABHOTO MUK~

pORanbKy.asfTOpa, a B — nonomannoro. Torza uiiciao H

1
13
3
T,;‘ XapaxkTepH3YIOT BO3MOXKHOCTb OCYLIECTBJAEHIIS COOTBETCT-
BeHHO coObirin A iy B. DTH uncaa Ha3LIBAKT BEPOSTHOCTAMH
- 10 3
cobbitit A W B u obosnavaor: P (A4) = o P (B) = T
Onpeneunet e Beposmrocmoio cayuaiinoeo coboumus
HQ3bI8QENCA OMHOUWEHUE KOAuYecmasa COﬁhNHIH.i, 5/1H£‘1]VZ[JNHIT!L’”'L-
syiowux 3momy (‘UG')HHIUO, K KOAu4ecmasy 8cex pasHOB03MONCHBIX

HPCOBMECTIHOIX CODLUNILLL npu onpe{)eﬂeuﬂo.u ucnstmaruu.
m
O6o3navator P (A) = - rae n — ofliee KO/1HYeCTBO paB-

HOBU3MOXHBIX H HECOBMECTHBIX COGHITIH, OGPa3yIOLHX noJ-
HYIO TPyMIly, M — KOJHYEeCTBO 3JeMeHTapHbIX cobbiTHil, Gaa-
rONPUATCTBYIOULHX COOBITHIO A.

BeezenHoe onpejesienne ABJAETCH ONpeleseHHeM KJacch-
YecKOi BepoOSITHOCTH. h

Hrak, BeposTHOCT — 3TO YHCJOBas XapaKreplicTHKa cre-
NeHH BO3MOKHOCTH KAKOTO-HHOYAb C/Iy4aiiHOro co6biTHs NpH
TEX WM APYTHX OIPEJe/IeHHBIX YCJOBHAX, KOTOPbIE MOTYT
AOBTOPSTBCSI HEOTPAHHUEHHOE KOJIHYECTBO pas.

Dopmyay P (A4) = % MOZKHO NIPOHJMOCTPHPOBATD HATASA

Ho (pme. 182).
CimBoa P (A) npoHCXOAHT OT JAaTHHCKOFO cioBa proba-
bilitas, uTO O3HayaeT «BEPOATHOCTBY.
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Ecan (‘I)BBHHBHTb cobriTns 110 BO3MOXKIIOCTH
HX 1OSIBJEHHS, TO BEPOSITHOCTh JOCTUBCPHOrO
cobuiTy U/ ecrecTseHHO NpHuSITL 3a |, T. e

m
P (L) == I, T. K. AN 1OCTOREPHOTO COBLI-
™A M= n.
Tax Kak AN HEBO3MOMHBX COGLITHH 'HCIO
m SNcMEHTAPHBIX  COGHITHH, CLOCOGCTBYIOULHX
HM, PaBHO [1yJi0, TO BEPOHTHOCTb HEBO3IMOX-

Horo coGurtua V pasna 0, 1. e. P (V) ='_":

Ecan A — caynaiinoe cobuTHe, T. €. TaKoe, KOTOPOE MOMKET
MPOHAOMTH, TO BEPOSITHOCTb €IV YAOBJETBOPHEr HEPaBencTBy
0<PA<I.

Beposithoerh /050ro cobuitua B yjloBaeTBOpseT YCAOBHIO

0<P(B)L L.

Oupeleenne BEPOHTHUCTH CAYYARIIOTO COOLITHS HCMOMb-
3yeTcs 045 HCHOCPE/ACTBEIIOr0 BhIYMCICHHS BEPOATHOCTCH.

3anavua | W3 ypub, conepxauteir 4 6eavix, 3 uepHmix i
7 KpacnbiX IAPOB, BRIHUMAIOT OHII Wap. KakoBa wepOsiTHOCTD
TOrO, 4T0 OH OyjAeT GeabiM HJAH YCPHhIM?

Pewenne. Jlyct A — coGbiTHe, COCTOSILCE B HONKAEL-
HHH 6enoro wiH uepHoro mapa. B 3toil 3anaue scero mapos
(cayuaeB) n = 14, a co6LITHii, GAAPOUPHATCTBYIOUIHX COGBI-
o A, m = 7.

CacaoBaTeNbHO, BepoOSITHOCT cobbitha A pasna P (A) =
1
U
3anaua 2. KakoBa BeponrHoCTb TOTO, YTO MPH OZHOM
6pocait i HIPATLHOTO KYGHKA BHIANET YHCJO OUKOB, KpaTHOe 3?2

Pewen u-e [Nycrb A -— cobuiTie, cocrosiiee B TOM, 4TO
BHIIA1€T YHCAO OYKOB, KparHoe 3. Bcero moxer 6uith n == 6
cnyuacs (Bmnaner 1, 2, 3, 4, 5, 6 oukon). Ha nux nsa 6aa-
ronpusTeTBytor cobuthio A (swnanaer 3 u 6 oukos). Hrak,

PA) =2 =1,

-

§ 4. Hcnoan3onanne opMya KOMOUHATOPHKH
JJIS BLIYUCAEHHUS BEPOATHOCTEH COObITHI

HenocpexcTaeniibiil NOACUET BepOsTHOCTeH COOLITHI 3lauH-
TENLHO YNpoLacres, eciy s NPeABAPHTENBIIONO BHYHCIEHHA
m M n ucnoabsoBaTh Gopmyasl komGuHatopukH. [lpu sTOM
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TPaBH/IBHOCTL DeLeHHs 3a]aud 3aBHCHT OT YMEHHs ompeje-
JIHTH BHA CO€AMHEHHI1, 06pPa3yeMblX COBOKYMHOCTBIO COGBITHIA,
0 KOTOpBIX MIeT peub B yc/ioBuH 3anaud. [lpusesem npumepst
PeLIeHHs TAKHX 3ajau.

3aagaua 1. M3 16 yuamuxces, cpesH KOTOpbIX 4 1eBOUKH,
Ha Beuep BCTpeud Ges BHIGOpA MPHIALIAIOT TPOHX yualLHXCs.
KakoBa BeposiTHOCTb TOTO, UTO CPeiH LpULIAEHHBX Gyner
OjHa AeBOYKa?

Pewewnne. Ilycrb A — coGLTHe, BePOATHOCTb KOTOPOTO
HYKHO HaltTh. [Lis onpenesienus Beex 3JeMeHTapHbIX COGBITHIT
C/lefyeT 3HaTh, CKOJABbKO PasHbiX rpynn mo 3 yuauwuxcs us 16
MOKHO CO31aTh. 3€Ch MMEeM NeJI0 C YHCJIOM coueTaHui u3 16
3/1€MEHTOB 10 3, T. e. n = C’?s. UTo6bl HAUTH YHCAO COOBITHH,
61arONpPUATCTBYIOMHX COGBITHIO A, paccyknaeM Tak: OIHY
ICBOUKY M3 YeTHIPEX MOXKHO BHIGpaTh Cf croco6ami, a 18a Ipy-
PHX YHallUXCs JOJIKHbBI OBITH ManbuukavH. JIBYX MajibuMKOB
U3 12 MOXHO BHGPaTh Ciz pasbiMH cnocoGamu. Tak Kak Hajo
NPHIIACHTb Oy ACBOYKY H ABYX MAJbUHKOB, TO BCETO TAKHX

1 2 1 2
rpyin 6yner Cy - Cpp, 1. e.m = Cy - Cia.

Ci-Ch  4.12.11-1.2.3 33
PA) a 2 16 5.1 — 70"

3anaua 2. B cepun us N uanenuit M GpakoBaHHbIX.
M3 napTuu Hayran BhiGHpaioT a usneani. IKakopa BeposiTHOCTD
TOrO, YTO CPEIH ITHX @ U3Jesuit 6yner b 6pakoBaHHBIX?

Pewen ue Chavana onpenesnM, CKOIbKO BCEro rpyni
10 a uagenuii MoxHo obpasoBath u3 N n3neauit. OueBHIHO,
yto n = Ch. Jlnf onpeieneHus m paccykiaem Tak.

N3 M 6pakoBaHHBIX H3[e/Hii MOXKHO BeIGpaTh b GpaKkoBaH-
ubix Cy cnocoGavi. B BHGOpKe KOMKHO GHTD b GpaKoBapHbIX
H @ — b He6GpaKkoBaHHBIX, a BCEro B CepUH HeGpakoBalHbIX
usnenanit N — M, nosromy u3 N — M neGpakoBaHHBIX H3Je-
JHiE MOXKHO BHIGpaTh @ — b u3nenuit Cfi—% cuocobauu. Torna
coBbiTHIO A, BEPOSITHOCTD KOTOPOro Hajo Haiiti, Gyaer Giaro-
NpHSITCTBOBATH Cy - C&=4 cobbituit.

Hrak,

Ch - Cih
Hrak, P(A) = C—“
N

3anaua 3. Kaxpasn GykBa, BXOASIAs B CIOBO «BEPOAT-
HOCTB», BHIMHCAHA HAa OTASIbHYK Kaprouky. Kakopa eposit-
HOCTb TOTO, 4TO NOCJI€ TIATENBHOrO NePEeMElHBAHHST H BbIHH-
MaHHsl UETBIPEX KapTOUeK MOJIy4HM CJOBO «SICHOM?
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P ewen ne. B noamHOXKECTBAX, KOTOPblE MOMKHO COCTa-
BHTb N3 OAHHHAAUATH GYKB 110 YeTLIPe, HAC HIITEpecyIoT GYKBL!
H HX nopsnok. Mrax, n = Ay, VI3 3THX NOAMHOKECTB TOMBbKO
OJIHO GAATOUPHATCTBYET NOHBACHHIO CloBa «AcHo». Tlostomy
m = |. HMckomasi BeposTHOCTH

m | 1 1
PA) - I A T R R ]
3agana 4. Uro BepositHee: BRIIPATh Y PABHOIO N0 CH-
sie conepliuka 3 napTHH W3 4 WIH 5 napTHil H3 8?2

P e en ue Ofoznaduv nepsoe colhthe A, a Bropoe —
B. O6wee K0AHUECTBO BCEX BO3MOKHEIX PE3Y/LTATOB UeTHIDEX
NapTHit MOIY4HM, KOMOHIHDYS BLIMTPLIL HIH NPOHTPLILL B
nepmuﬁ HapTH C BRIIPLIIEM BO K‘l'ﬂpoﬁ, 1‘[)E”I‘ht‘ﬁ " ‘It‘TBk‘pTOl‘t’l
paprtusix. Mrak, n —= 2* — 6. OTu co6bITHs PaBIIOBOIMOMKIILE.

BaaronpuaTabiMi COOLITIAME GYAYT TC, NPH KOTOPKX nep-

Bblif DLIHTPAeT B TPeX CjyyasX H3 qe'rupex, e m=C( =
% 4. Tlostomy P (A) — < ;,

B ciyuae soceMH uapriit no= 2s — 256, m — Gy = 56.
Mostomy P (B) = 6 _ .1

™ T ST

TaxuM 06pa3eM, BLMrparL TpH napnm 13 UCTBIPCX BCPOSIT-
Hee, yeM HHTh u3 BOCbMII.

[TpuBegeM HCTOPHUECKYIO 3afady, NOKA3LIBAIOWLYIO, KAK
HPH BBIYHCJICH HH BCpGﬂTHOCTCP’{ BAXHO YUHTBIBAThH YCJ0BHE,
4roGh BCe COOLITHS GLITH PABHOBO3MOKHDIMH.

3anaua 5. MMapasoxc ae Mepe. Hpyr Bae
8a [lackaas, xaBazep jie Mepe, CTpacrHblil MIPOK B KOCTH,
3aMeTHJI, YTO NPH MHOTOpa3’oBoM Gpocartii Tpex KocTefi cymma
oyKoB, papnasn 11, Bunazact uaire, 4cM CyMMa OYKOB, paBHast
12. TTo muenwo jie Mepe, oGe KOMGHHALIN OMKOB AOJKHbBI Obl1H
HMeTb OHHAKOBYIO BepositiocTs. [Tpn stom 1e Mepe paccyx-
Haa Tak: 11 OUKOB MOXKHO NOAYUHTh 1HECThH) PAIHBIMH CHOCO-
Gawn (6—4—I, 6—3—2, 5—5—1, 5—4—2, 5—3—3, 1—4 -3)
H TaK JKe 1eCTbI0 Pa3lLiMH CNOCOBUMH MOXKHO NOJYunTh 12
oukoB (6—H—1, 6—4—2, 6—3-3, 5—5—2, 5—4—3, 4—4—4).

Ha oumfixy ne Mepe yxasan Baes [Tackaas. Creayer yuu-
TbIBaTh H€ TOJBKO CYMMY BBINAAAMANHX OUKOB, HO H TO 0bero-
ATCABCTBO, HA KAKWX HMCHHO KOCTSIX OHH BbIAAAIOT.

JlefCTBUTENBHO, MPOHYMCEVEM KOCTH H GYACM BolfIHCHIBATD
OuKH B TOi MOCACAOBATEABHOCTH, B KOTOPOI OHM BBINALAIOT.
Tora koMGHHauHs 6—4—1 OCYLWEeCTBHTCS, KOTAA 6YIEM HMETb
OJIHH H3 lIeCTH pe3yabTatoB (6-—4—1, 6—1—4, 4—1—6, 4—

=
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6—1, 1—4—6, 1—6—4), a xombunauus 4—4—4 ocymecr-
BHTCA TOJBKO B OJHOM cayuae (4-—4—4).

B stoM mcneitanid Bcero n = 816 paBHOBO3MC KHBIX pe-
3y/abTatoB. [losBeHHIO cyMMbl OUKOB L1 GsaronpusTCTBYIOT
27 pe3yabTaToB, a MNOABJIEHHIO OYKOB 12 — 25 pesy.braros.
Irum 1 06bACHAETCS 3aMedeHHas e Mepe TeHacHuna K 6onee
4aCTOMY MOABJEHHIO OYKOB, CyMMa KOTOpbIX pasna 11,
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§ 1. MoHsaTHe 0 TeopuH BepoOSTHOCTE!

XapakTtepHoii OCOGEHHOCTbIO KypCa MaTeMaTHKH, KOTODbIii
Bbl H3Y9asii 10 HACTOSIIEro BPeMeHH B HIKOJe, SIBSETCS onpe-
JEJIEHHOCTb HEH3BECTHBIX, KOTOpHIE HYXHO ObiIO HAliTH NpH
pewlediH pasHooGpasHbix 3ajau. Hanpumep, Benwunna V
ofbema Ky6a HMeET OMpeJieieHHOe 3HaueHue, ecid H3BEeCTHA
IMHHA ero pe6pa. 3HaueHHe MCHOBEHHOH CKOPOCTH onpeens-
ercs (pyHRuHMell s = f (f), BuIpaXKalollel 3aKOH ABHMKEHHS, H
3HaYeHHEM MOMEHTA BpeMeHH {, B KOTOPbIH BHYHCJSETCS] MIHO-
BEHHAS CKOPOCTb. B 4acTHOCTH, MTHOBEHHasl CKOPOCTb Tesa
npH cBOGOAHOM NajeHHH B MOMEHT BpeMeHy t = 4c paBHa
3HAUYEHHI0 TIPOU3BOAHOH (GYHKLUHH § = —g;—, ecmu t =4 c.

Ho B 3KU3HU H TPYNOBOH ACATENBHOCTH IPHXOAHTCS HMETh
D0 C COOBITHAMY PeanbHOro MHPA, 3aBUCSLUMU OT 06CTosi-
TR/IBCTB, KOTOPble JTHGO Heu3BecTHb, JHOO He NONJIEKAT YueTy.
Hanpumep, nenb3s npenycvoTpeTb, Ha Kako# Ou/IeT Bhnanaer
BBIMTPHIL B OYAVIIEM THPAXKe JIOTEPEH, CKOJIBKO 3€peH AacT
OTIpefie/IEHHbIH KOJIOC OT NOCESTHHOTO 3epHa MILEHHIB, CKOJIbKO
BBIIYCKHUKOB CPEAHHX LIKOJ NMOAAAYT 3asBJEHUSI A8 NOCTYM-
neHus B YKpPaUHCKUH rocy1apCTBeHHBIH NeJlaroTHUecKHi YHH-
sepcuTeT, OyIyT Ju cpeid jJeraneii, o6paGoTaHHBIX ToKapem
31 cMeny, GpaKoBaHHblE H CKOMBKO.

CoGbITHS TAKOTO XapaKrepa HasbiBaloTes cayuadnomu. Teo-
pUs BepPOSITHOCTE!l 3aHHMAETCS M3yUeHHeM CJyYalHbIX COGbi-
TH.

B npupoje uer Hu OAHOTO HH3HYECKOTO SBJACHUS, B KOTO-
pom Obl He NpOsIBASAIHCH sBeHHs cayyaiinoctd. Ho B maccc-
BLIX OJHOPOJIHBIX C/Ay4ailHbIX COOBITHAX, T. €. TAKUX, KOTOPHE
MOTYT HEOQHOKPATHO TOBTOPATbCSH NPH BLINONHEHHH OfHHA-
KOBBIX YC/IOBHH, HE3aBUCHMO OT YeJ/IoBeKa, CYIECTBYIOT 3aKOHO-
MEpHOCTH, MOJJAIOLIMECs YueTy.
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TMpuMepaMi MAcCOBBIX COOLITHA ABJIACTCA CepHS BHICTpe-
JI0B OJHOTO CTPesika U3 OANOi M TOM XKe BHHTOHKH, CepHAHRI
BBIIYCK JIAMIT 3JIEKTPOSNAMIIOBLIM 3aBOAOM, 8 MACCOBBIX CJyuait-
HLIX COBLITHII - NOMAJAHHEe HiW 1POMAX B CCPitH BLICTPEIOB,
TDHBAEHHE 6paKOBEllHllle Jgamn B CEpliﬁHOM 11X BbiiyCKe 34CK-
TPOJAAMMIOBRIM 3ABOAOM.

OnioBpeMentio ¢ MaCCOBLIMH CyuaiiibiMH COBLITHAMK CY-
WECTRYIOT H CANHUYHLIC caydafinbie cOObITHS, HAupHMe]p naje-
nne TyHFyCCKUI‘D Meteoprra.

Teopiisi BepOSITIOCTEH H3YUALT TOABKO MACCOBhIC Cayyak-
Hble COOBITHSI.

PaccMOTpHM NPHMEPHI, NOATBEPXAAIOULHE CYLIeCTBOBaH ke
34KOHOMCPHOCTCH B MacCOBBIX CHYUAliHBIX COGHTHAX.

TTpunmep | Ecin GpocuTh MONETY OAHH Pa3, TO HEb3st
NpeABHAETh, KAKOW CTOPOHOI OHA BhnagerT — «repfom» 1au
cudcaomy. Hennsst ybHAeTh HHKAKOH 3aKOHOMEDHOCTH, €ClH
6pocutb Morery 10 pas. Ho eme 8 XVIHI B. n3secrubiit (pan-
nyscknit cctecroncnbitatedb K. Biuxfxpon, GpocHn MoHeTy
4010 pas, noayuwa 2048 BLnafaimit «repGa», aHNIMHCKHH
6uogor Y. Tupcon, Bpocun woxery 1200 pas, nonyuns 602
Bhiliajlat iy «repbay, a 6pocus 2400 pas — 12 120 phinapawuii.
YyeHble 3aMeTH/H, WO HIPH MHOTOKPATHOM GpOCAHHH MOHETHI

Ta6aunua 16

Obuee
KoJnue-
CTBO
«repbos»
KoautecTro «rep6oB» B cepusx no s == 100 ucupitanné | s cepusx
no n—
= 1000
HCNbITA
Huil

54 46 53 55 46 5 41 48 51 53 501
18 46 40 53 49 19 48 54 53 45 485
43 52 58 51 51 50 52 50 53 49 509
A8 60 54 55 50 48 47 57 52 35 536
48 51 51 49 44 52 50 46 53 4l 485
49 50 45 52 52 48 47 47 47 St 188
45 47 41 49 49 59 60 55 53 50 500
83 52 46 44 44 51 48 51 46 5t 597
45 47 46 47 47 48 59 57 45 48 496
47 41 51 51 5t 52 55 93 41 48 484
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Puc. 180

KOJHUECTRO BbUIALAHILT «rep6as HIH (UHCAA» PAC]eeTseTcs
NPHOAHZUTENBIIO [OPOBIY.

B tabauie 16 noKasaHbl pesy.ibTaThl COpHH HCNLITAR I, NP1
Korophix MoHerst 6pocaan 10 000 pas. Hlpu srom pacematp-
BAMMCh OTHeJblo cephu Mo n — 100 wcnblTanal, ¥ B KaXAOH
cepun QUKCHPOBAAN KOJHUECTBO MOABJEHH «repfoby.

Mpumep 2. Pacnpegeacuue jpodH Ha pocke I'aabTona
(puc. 180). Ecan nachinarh ApoGb (apuxu) B pesepsyap cbep-
XY, TO IAPHKH KaTATCSH MO OTCEKAM H COBMpATCs BHH3Y
Braesnax. BCTDEUGR 112 CBOCM NMYTH IECTHYTOTbHHKH, Ka}KﬂbIﬂ
LWAPHK MOXET NOKATHIhCH KAK BNPABO, Tak W BJeBo. OmHako
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Apo0b pacnpefesserca B THe3/ldX HE DABHOMEpHO, a HMeeT
KOJOKOJA01I0106HOe  pacrpelneIente.

Tpusep 3. YuennkH OAHOTO Kaacca IIPOBEAT TAKOI
onuiT (mpoBeuTe ero # Bai). Kaxiplii BHwer Ha JAnucTKe GyMary
o0bie uersipe cioBa. Flocie 3TOro MoACYMTLIBAIOT, CKOJILKO
OYKB B KQXAOM H3 HAMHCAHHMX GI0B, 1 3ANHCHIRAOT STH HHC-
Jla PAAOM € COOThETCTRYoM ¢10BoM. [loce atoro koanvect-
BO ETHBIX UHCE/] 3aMHCHIBACTCH B PAMOUKY.

3anick MOXKET HMCTb TAKO# Bt

Marevaruka — 10

LBetox 6
Cron — 4 lﬂ
Camoner — 7

Kaxcapiii ns 20—35 ywenuxoB KJIacca MHIWeT TPH TaKHe
sauucky. ITocsie 3T0r0 Bee 3anRCKE COGHPANT H ABA YUYCHHKA
MOACYHTHIBAIOY, HE OGLRARIRI PEIYNbTATOB, KGIHUECTBO 3allH-
COK, HMENIlX B panouxe wicaa 0, |, 2, 3, 4.

B 370 Bpemst yuuTeab HE3aBHCHMO OT YUCHHKOB MOJCHHTHI-
BaCT KOJIHICCTRO TaKKX 3ankcox. Fips 9T0M NpoBOAATCs TaKie
PACCYXACHNA: DOSBIERAE B PAMOYKE KKIOH 3aMACKH UHCE
0. 1, 2, 3, 4 — cobuTra cayuainue, maccoskie. B ochosy pac-
YETOB NIQIONIM, YTO CNOBA C ETHHIM ¥ HETGeTHBIM KOJHYeCTBOM
Oyks BeTpeyaoTes 0AHRAKOBO yacto. Kpome 31010, 148 ogHOTO
TJI0BA BOIMOMHE TOIBKO JIB& CAYGAHHBIX CUDMTHS:

I cobrerie — caoso nueer werHoe YUCIO GYKB (4);

11 co6uTieé — CTOBO BMEET HEYeTRHOE YHC10 OYKB (H).

Js ABYX cnoB BO3MOMEM dernpe colbrrus (raba. 17).

Jlun Tpex cAGB BO3MOKEH BOCeMb CAYYZHHLIX COOLITHH
(raba. [8).

HUas 4eTHpex 0B BOIMOMHB IFECTHRQUATL CIYYaiiHBIX

cobntii (ratn. 19). Kaxace w3 16 cobuITHIY BO3MOKIO B ~——
YAacTH BCeX 3al1HCOK.

Ta6auwuna 17 TaGauua 18

1
16

T
[ Mepuoe | TpeTee cacmo
U BTOpOR |———-

caona "

.4 L Hi qn HHY
HY HUY
HH Hun

=
a 4q 9H L] s [
|
]
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Ta6anua 19 W3 rabauusr 19 MOXKHO cle-

| JaThb  BHIBOXL OTHOCHTEJbHO
Tepsoe, | Uergeproe c/ioBo |  BO3MOMHOTO pacHpeneseHus sa-
sropoe, | | {HCOK:
TpeThe W N 1) CoGbiTHe, COOTBETCTBYIO-
/082 ulee MOSBACHHIO BCEX UeTHIpex
CJIOB C HYeTHHIM YHCJAOM OYKB,
uqg uauy quun BCTpegaeTcs B Tab/HIe TOJbKO
YYH uyHa YYHH ONMH pas. noaToMy Bce yeTeipe
qHY qH9Y YHYH CJIOBA MOTYT ¥METhb YeTHOEe UHuC-
HHH 4RI HHH 710 GYKB B % 4acTH BCeX 3anu-
HuYq HY9Y HYUH
HYH HYHY HYHH COK.
- o - 2) CobuiTHe, COOTBETCTBYIO-
. - f— Hee MOSIBJCHHI0 TPeX CJA0B C
ann - i 9EeTHBIM UHCAOM GYKB, HOBTOPSA-
ercs B Tabauie YeTHpe pasa.

Mostomy Tpu caoBa moryr

1
4 = — yacTH BCcex 3anu-

HMETb YEeTHOE YHCJIO 6yKB B 6 r

COK

3) CobbirHe, COOTBETCTBYIOMIEE MOSBJACHHIO JABYX CJOB C
YeTHHIM uMcaoM GyKB, BCTpeyaeTcs mecTb pas. [lostomy aBa

C0Ba MOI'YT HMeTh 4eTHOe YuC/io OYyKB B 1.6

16 kR
BCEX 3AITHCOK.

4) CoGuiTHe, COOTBETCTBYIOMIEE NONBICHHIO ONHOIO CJIOBa
€ YeTHHIM uHC.10M GYKB, NOBTOPSETCA B TabauLe YeThHpe pasa.
[TosToMy ClielyeT OXKHIaTh NOSIBACHHS OJHONO CJIOBA C YETHHIM

1 1
yucaoM OyKB B % 4 = -

B kunacce, rae nposoputcsa onbiT, 26 ydammuxcs Hanscas
26 - 3 = 78 3anucok. IlosToMy pacuersl NpUBOLAT K TaKHM
pesyaibraTam:

4acTH

4acTH BCeX 3aNACOK.

i 7
C gucioM 4 B pamke NOMKHO GbiTh 78 - w = 4—5-, T. €.
4 uan 5 3an#cok;
i 1
C uHCAOM 3 JOAKHO ObITh 78 - = 19—2-, T. €. 19 uan
20 3anucox;
C YHCJOM 2 JOMIKHO GObITh 78 - %— = 29%, T. €. 29 uau
30 3anucok;
1
¢ uncaom 1 gonxuo GeiTh 78 - = 4—;—, T. e. 4 un
5 3aNuCcoK;
1
¢ yncaon O A0/ KHO ObITH 78 - = 4%, T. e. 4 uan 5

3a{IHCOK.




