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BBEAEHME

HecMoTpa Ha TO, YTO OCHOBLI TEOPHY BEPOATHOCTEH H MaTeMaTHye-
CKOHIl CTATHCTHKH YK€ JOBOJLHO JABHO HPeNoAaioTcs B IUKOJIAX Hallei
CTpaHbLl, OCHOBHBIE IIOHATHUA M MHOI'HE MOJIOXKeHUA 3TOH UHTepecHOH Hay-
KH BCE eIlé OCTAIOTCHA HEJOCTATOYHO NMPOYHO YCBOSHHBIMH MHOTHMH yda-
IEUMHCA cpeAHe¥l 1IKoJbl. PeaynpraTel NpoBegenusa OI'9 ana yyamuxcs
9-x KJaccoB IOKasbIBAIOT, 4TO npuMepHo 30% wu3 Bcex caapaBmux OTD
He CIIPABJAAIOTCA ¢ 3aJaHUAMH IO TEOPUH BEPOATHOCTeH M(MJIM) IO CTATH-
cTuxe. Bosee Toro, HeKOTOpBle 3ajauu, npejnarapmuecss B OI'9 u guar-
HOCTHYECKHX paboTax, BHIBBIBAIOT OIPEAeIEHHYIO HEYBEPEHHOCTh V HEKO-
TOPBIX YUHTeJeH.

B mnpeasiaraemoii KHHure, cocroAleidl M3 ABYX duacreil, moApoBHO pac-
CMOTpeHBl OCHOBHBIE IIOHATHA, OTHOCAINHECA K TEOPUH BEPOATHOCTEH H
MaTeMaTHYECKOH CTATHCTHKE, AETAJILHO, MO IIATaM pasoOpaHBl pelleHHs
3aja4, Koropeie o0nuHO mpepaararorca B KMMax Ha OI'3. Kpome srtoro,
moApo0HO, Ha NpHUMepax H3JaraiTcA mnpocTeilline NMOHATUA KOMOMHATO-
PHKN (KoMOHMHATOpHBIE YMCJA OJiS YNCJa [IePEeCTaHOBOK, pasMemeHUH H
coueTaHuii 6e3 moBTopeHHii). C Tako#l e NOAPOOHOCTHIO BEAETCH H3JIO-
JKeHHe OCHOBHBIX IMIOJIOKEHHIH MATEéMATHYECKOH CTATHCTHUKH, NOKa3aHbI
Ha [DpHMEpax OTJHYHA BEIGOPOYHOro CpeZHero OT MOJhl U MeAUaHBI U Oa-
HO MOACHEHUE B KAKHUX CAYYaAX KAKOe U3 ITUX CPENHHX HYIXKHO HCIOJb-
30BAaTh.

TaxuMm 00pa3oM, OCHOBHOE OTJIHUYHe Halllell KHYMXKKH OT APYTHX, Halu-
CaHHBIX II0 pacCMaTpHBAaeMoOii TeMaTHKe — MHMOAPOOHOCT, 000CHOBaHHUA
BHIOOpA TOr'0 HMJIH HHOrO clocofa pellleHUs KOHKPEeTHBIX 3afa4 TeOpHH Be-
POSATHOCTEH M MATeMATHYECKOH CTATUCTHKH. _

B xHHre maHO GOJLINOE YHCJIO 3a4a4 AJIA CAMOCTOATEJNbHOTO DEelIeHHA
U AJIA KaXKIoMH, 6e3 HCKIKUYeHNA, 3afladd JaH OTBeET.

MplI HafgeeMcd, UTO mpeAJjiaraeMad KHHUra OyAeT HoJie3Ha KaK IIKOJIb-
HUKaM, TaK H YYHTEJAM MATeMAaTHKH, Ja U BCeM ADYTHM, HHTepecylo-
HIMMCA Teopueil BepOATHOCTEIH. '

Aamopui



YACTb |. 3AZAY4U NO TEOPUU BEPOATHOCTEWN

1. NTOHATUE BEPOATHOCTH

Kamupoe cobbiTHe HMMeeT ompene/éHHYIO BEPOATHOCTb. B HeKOTOPBIX
CJIYYaAX MBI MOMKeM JIETKO MPeJCKa3aTh Pe3yJIbTaT ONbITa (MCIBITAHH, CO-
PEBHOBEHHA M T.II.} C HEKOTOPOH JoJieH yBEpeHHOCTH, B ADYTHX ciaydasx
c/leJIaTh 3To cloxHee, [IpuBeleM IpuMepEL. ‘

Ipumep 1.1. IIycTs MoHeTy mpegmoJiaraior nogbpocurs 1 pas. Toraa,
ecJIM MOHeTa HPaBHJIbHON GOPMBI H H3rOTOBJIEHA YeCTHO, TO PA3YMHO CUH-

1
TaTh, YTC BEePOATHOCTD BHIINAJACHHA «0pPJa» paBHA E HJIH, KaK 4YacTO IoBo-

pAT, 50% . DTo 03HAYAET, UTO, He 3HAA HaBepHsKa MCXO0J onbITa (10 mpoBe-
JeHHA OMbIT4, AIPHUOPH) BO3IMOXKHOCTH BBINAJeHUsR Jubo «opia», aubo —
«PelIKH» Pa3yMHO OLleHUTh OJHHAKOBLIM YHUCJIOM LUAHCOB: roBopar 50x50.

Ipumep 1.2, IlyeTs yueHHK Buiyuna 15 BompocoB u3 20 ¥ Ha 3K3aMeHe
eMy JocTaHerca oAuH u3 aTuX 20 BompocoB. ficHO, YTO MONYYHUTEL OHJeT, B
KOTOPOM COIEPXKUTCHA OAHH U3 BBIYUEHHEBIX BOIPOCOB, MOMKHO OLEHHUTH 15
maHcaMu us 20, HiIH, 4YTO TO ke camoe, 75 us 100, wan 75% , Hau duciaoM
0,75.

Ipumep 1.3. TIpeanonoxum, BaM Hys>KHO OTKPBITH KOZOBHIH 3aMok. Koz
3aMKa Ha ABepH cocTouT n3 3 uudp: 1, 2, 3. Yrobb! OTKPHITHL 3aMOK HYXXHO
HabpaTb oTH TPH IHGPH B ONMpeeJéHHOM Nopsaike. KakuM 4uciaoM MOXKHO
OIEHHUTh YCIIEX IKCIIEPHMEHTAa: OTKpoeTcs JIM 3aMOK ¢ IepBoro pasa? BeI-
nuImeM Bce BO3MOXKHble Kombumammum: 123, 132, 213, 231, 312, 321.
Boabine komBuHanuii Het. [loHATHO, YTO ycnex — OTKPBITHE 3aMKa C Iep-

1
BOI'O pa3za — MOMKHO OLIEHUTH YHCJIOM E . 9T0 O3HaUAET, YTO 8 CpedHeM, NPO-

8eds cepuu, Hanpumep, no 6 ucneimaruil, MoabKo 6 0FHOM CAYHLAL U3 ULec:
mu 3amMok 6ydem omKpuLn C NEPE0zo pasaq.

IIpumep 1.4. PaccMOTpHM TOT Ke IPpUMeDP ¢ OTKPBITHEM 3aMKa, HO qoba-
BHM JOINOJIHATENbHOE YCJIOBHE: HepBad Ludpa Koga — 4érHaa. B aTom cay-

1
Yae BePOATHOCTh <«OTKPBITH 3aMOK C IepBOr'c pasa» 6y):[e'r pPaBHa -3-, no-

CKOJIBKY €CThb BCErc JBa BapHaHTa KOAA, NepBas Hudpa KOTOPOro — 4YeTHaf:
uwiu 213, unu 231. Bel BUANTE, YTO BePOATHOCTH BO3pOCJIa B ABa pasa.

B MaTeMaTHKe BEPOATHOCTL KAMKAOI0 COOBITHA OIEHMBAIOT HEOTPHILA-
TeJIbHBIM YHCJIOM, He GOJLIINM eNNHUIBI (HO He npoineHTaMu!). s Bepo-



Yacre [. 3agaun 1o reopuu Bepoarsocreit

ATHOCTH COOBITHA A mpuHATO 0GosHaueHHe P(A), KOoTOpOe uHTaeTca Tak:
1
P(A) — «BeposaTHOCTE COOLITHA A .

HArak, cnpaseannpo nepasecreo: 0< P(A)<1.

[IpUHATO Pa3IHYATH TPH THIIA COGBITHIL:

¢  Heso3MmoAucnoe cobbimue (4acTo 0003HAYAETCA CHMBOJIOM &) — aTO
TaKoe COGHITHE, KOTOPOe He MOXKeT IPOM30HTH B Pesy IbTaTe ZaHHOrO MCIbI-
TaHHA. BepoATHOCTE HeBO3MOXKHOrO COOBITHA pasHa 0: P(J)=0. Hanpu-

Mep, NpH NoAOPaACHIBAHHH UI'DAJIBHOTIO KYOHMKA (MIPABHOH KOCTH) C OUKAMH
or 1 xo 6 HeposmoxxHO BRInageHne 10 oukos npu oanoMm Gpocanuu. Beposrt-
HOCTE COOBITHSA «BBINAJIO YHCIO OUKOB, Oosbiitee 10» pasra 0;

¢ Jdocmoseproe cobvimue (4acto 0603HAYAIOT CHMBOJIOM {2) — 3TO Ta-
Koe coObITHEe, KOTOpOe 06f3aTeNbHO MPONUCXOMNT B pe3yJbTaTe JaHHOIO HC-
NBITAHHA. BepoATHOCTL JOCTOBEPHOTO COOGLITHA CYMTAIOT paBHOH 1:
P(Q) =1, Hanpumep, npu GpocaHuu TOro e Ky6uKa BepOATHOCTE COBBITHSA

«BBITIAJIO YHCJIIO OYKOB, MeHbIero 10» pasua 1;

¢ cayuainroe cobvimue (IpuHATO 0603HAYATE GONBIIMMHU GYKBAMMU J1a-
THHCKOTO aiadaBUTa) — 3TO TaKoe COOBITHE, KOTOPOE MOKET IPOU30HTH HJIH
He NMPOH30ITH B pe3yAbTaTe JAHHOTO MCHBITAHHUA. [IpyTrHMH cJIOBAMHU: CJIy-
qaiiHOe COOBITHE MOXKHO NPeACKAa3aTh TOJBKO ¢ HEKOTOpoit dosell ysepento-
cmu, KOTOPYIO MOXKHO BBRIDA3HMTH BIIOJIHE OINPEOeNEHHRIM IMOJOXKHTEAbLHBIM
umcsioM, MeHbiuM 1: 0< P(A)<1.

Hanpumep, nybiHKyeMBlil MpOrHO3 MIOTOALI CAEAYeT IOHHMATH KAK Be-
POATHOCTHHIA MPOTHO3, & MMEHHO: eCJIM YKA3aHO <Iorojga 3aBTpa Oyaer
MacMypHO#», TO 3TO O3HAYAET, UTO BEPOATHOCTh MACMYPHOH noroAsl (1o
JaHHRIM ['mapomMereoneHTpa) 3aBTpa He MeHee (,95. JInsa HegenbHOTO NMpPO-
FHO3a HOTOALlI AHAJOTHYHASA BEPOATHOCTE cocTaBuT yxe 0,65.

JJ1A BbIYHCIIEHUSI BePOATHOCTEHN CAyHalHBIX COOBRITHIH HCIONBL3YIOT Pas-
JUYHBIE MOJeJIM 3THX COOBITHI U UX UCXOJO0B.

2. KNACCUMECKOE ONPEAENEHUE BEPORTHOCTM

HauGonee npocroii Mogenbo cOOBITHA, AAfA BBIYHCIEHHSA €ro BEPOATHO-
CTH, ABASETCH KAACCUYECKAR MOTenb, NIIH TAK HA3LIBAEMOE KJAACCUYeCKoe
onpedeaerue 6ePOAMHOCIMU,

! BykBa P — neprasa 6ykBa Gpanily3cKoro cjiosa probabilitet — eepoamuocme.
910 ofo3HaYEHHEe NPHHAIICKHT BeJaukomy dpanimysckomy mMaremaTMKy XVII B.
IIrepy ae @epMa.
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2. Knaccnueckoe onpefie/ieHHE BEPOATHOCTH

9Ta MoJeab IMOCTPOEHA IO CAEAYIOLIeH cXeMe, KOTOPYIO CHadyana Mosac-
HHM Ha IPHMEPAaX, PACCMOTPEHHEBIX B IIyHKTe 1.
I[Ipumep 2.1. IloabpackiBas MOHETY, KaK IIPABHJIO, He BOSHHKAET COMHe-

HHH, 4TO BHIIIaJeHUe TOI UM HHOH eé CTOPOHBI pABHOBO3MOXKHO, 4 TAK KaK
y OOBIYHOH MOHETHI ABE€ CTOPOHBI, TO BEPOATHOCTH BHINAJEHHUA OTHOM M3

1
IBYX CTOPOH MOHETHI paBHa e

IIpumep 2.2. B npuMepe ¢ 3k3aMeHaIlMOHHBIMU OHJIeTaMHU TaKKe SACHO,
4TO BLIOOD «CUACTAMBOrO OKJIeTa» MOXKHO cAeaTh JIOObIM H3 15 cniocoboB, a
Bcero crioco6oB Beibopa 6ustera — 20. IloaToMy 1 BepOATHOCTH MBI OLIEHUJIK

15
obpr0 —=0,75.
ap 20
IIpumep 2.3. IlonpoGyiiTe caMmocTOATENbHO OOBACHUTE NpAMO ceifvyac,

1
M0YeMY BepOATHOCTDb OTKPBITh 3aMOK C IIEPBOI'0 pa3a paBHa rg

O60o0muM crasaHHoe. EciM B peayibTaTe HEKOTOPOro OIbITA (MCIBITA-
HHMA) BO3MOXKHO IIOABJIE€HHE OAHOrO M TOJbKO OZHOI0 M3 DABHOBO3MOJKHBIX
COOBITHH  ©;,0,,...,00y (MX MHOXKecTBO obo3Hadator OykBoit :

Q={m,,0,,...,0y} ), TO BEPOATHOCTh KAMXKAOTO M3 ITHX, TAK HA3BIBAEMBIX
. 1 1
DJE€MEHTAPHBIX, COOBITHII paBHa — : P(w)=—.
N N
Ecnn cobriTHEe A NPDOHCXOZUT TOrAA ¥ TOJBKO TOTAA, KOUZA IPOHCXOAHUT
X0oTaA OBl OAHO M3 COORITHH ®,,®,,...,0,, 0<m<N, To cobblTUA
W5 0y,y..., 0 ITPHAHATO HA3LIBATH COOBITHAMHE, 6.1a20NDUAMCMEYIOWUMY CO-

6rITHIO A. B 3TOM Cay4ae BepoOATHOCTH COOBITHA A paBHA, OYEBUJHO, OTHO-

menmo - ; P(A) LN
N N

B omuceiBaeMyI10 KJI8CCHUECKVIO CXeMY OMpeaesieHUA BEepPOSITHOCTH BXO-

AAT K PacCcMOTpeHHBbIEe BhIINle HEBO3MOXXHOE U JOCTOBEPHOE COOBITHSA. A

HMeHHO: eCJI¥1 HEKOTOPOMY COOBITHIO & He GJArONPHATCTBYIOT HH OLHO M3

3JIEMEHTAPHBIX COOBITHH ®,,®,,...,My , TO 3T0 — HEB03IMONCHOE COObitMmue H

0
P((Zi)-—-—ﬁ:O; €CJIH HEKOTOPOMY COOLITHIO BJATrONPHATCTBYET KaXJa0e M3

3JIEMEHTAPHBIX COOLITHH ©,,®,,...,0y, TO 3TO — docmoeeproe cobbimue N
N .

P(Q)=—=1. .

N

Knaccuueckoe onpegesieEHe BeposTHOCTH. [1ycTh onbiT S umeer N pas-
HOBO3IMOIMCHBIX HUCXOAOB ) ,0,,...,0, , HCUEPIEIBAIOLINX BCE BO3MOMKHLIE




YacTe 1. 3asaun Mo TEOPUH BePOATHOCTE R

1
dJIeMEHTapHble HCXOABI MAaHHOrO onbITa. IlycTes coOBITHIO A 6JIAarONpPUATCT-
BYIOT PDOBHO M M3 3THX UCX0H0B. TOrna BepoATHOCTHIO COBRITUA A HasbIBa-

eTCH OTHOLIEHHE — ; P(A)= m.
N N

U3 sToro onpegeneHNs cleAyeT, YTO AJISA IPOU3BOJILHOTO COOBITHA A BBI-
MOJHAIOTCA CJIeIYIOINe VTBEPHIACHUA.

1. 0<P(4)<1.
2. P@)=0.
3. PE)=1.

3. IPUMEHEHUE KNACCUYECKOIO ONPEAENEHUA
BEPOYTHOCTM

PaccmoTpum npocreiiiiine npuMepsl IPHMEHEHHA KJIACCHYECKOT0 onpe-
meJieHHS BePOATHOCTH COOBLITHS, KOTOPOE Yallle BCero npeasaraerTcs B 3K3a-
MeHaIMOHHbIX MaTepHuanax OI'D. Bel saMeTmnu, 4To A €ro IpUMeHEHHA
Heo0X0AMMO BEINOJIHUTE HeKoTopoie miary, [lepeuncsum aTH maru.

IIar 1. IlepeuncanTs Bece 663 HCKIIUYEHHA HCXOALI SKCIePHMEHTA (OIIbI-
Ta) Tak, YTOOBI 9TH McXoAbl 6GbraM OBI ecTeCTBEHHBIM 00OpasoM pPaBHOBO3-
MOXXHBIMH HCX0JaMH M HAWTH MX KoauyecTBO. HyxHo 3HaTh uucao N Bcex
PaBHOBO3MOXKHBIX HCXOJ0B OIIBITA.

Hlar 2. ChopMyIHpPORATh, KAKOE MMEHHO COOLITHE SABJAETCH PACCMAT-
puBaeMBIM cOOBITHEM A, HCMOJB3YA HalifleHHbIe B pe3yJibTaTe mara 1 ame-
MeHTapHLIE COOLITHA. 34eCh HYKHO [IepeuHCcIUTS Bee 6e3 HCKIIYeHUA paB-
HOBO3MOKHEIe COOLITHSA, KOTOPEIE 61aronpuATCTBYIOT coObiTHIO A. HymkHO
3HATH YUCJO M BCeX PaBHOBO3MOMKHBIX HCXOXOB ONbLITA, OJAronpHATCT-
BYIOIIHX paccMaTpUBaeMOMY COOBITHIO A. '

" " " m o
IlIar 3 (caMelil npocroii). HaliTu oTHOIIeHHe E yHCceJl, HAWJEHHLIX B

marax 1 u 2; P(A)zﬂ .
N
IIpumep 3.1. Ha Tapenke 20 nupoxkKos: 2 — ¢ macom, 16 — ¢ kanycroi
U 2 — c BumHei. Poma Hayrajg BeiOupaeTr oanH nuposkoK. Haligute Beposart-
HOCTE TOT'O, UTO OH OKAYKEeTCHA C BUIIIHEH.
Pewenue. B pesyapraTe 3TOro onbiTa (MCNLITAHUA, S9KCIIEPUMEHTa) BO3-
MOXKHBI cJefyioliue HCXozbl: o, =M, o,=M, o,=K, o,=K,.,0,;,=K,

0,9= B, 0,,= B (0603Ha4enus BLIGPaHLI 110 NePBON GyKBe HAUMHKHU MUDOXK-

'ToBOPAT, YTO COOBITHA o), ay,..., @, OOPAIYIOT NOAKRYIO 2pYNRNY COObLMUIL.



3. HpHMeHeHHe KEJACCHYECKOI'O OTIpeieJieHNA BePOATHOCTH

KoB: M — ¢ msacoMm, K — c xanycroit, B — ¢ Bumineil). Bce 314 co0bITHA
MOYKHO, KOHEeYHO, CUMTATh PABHOBO3MOXHBIMH, TIOCKOJBKY PoMa BrIGHpaeT
NVpOOK Kayzad. IMeHHO 3TO MmpelmooxKenHe ABIAETCA MpocTeiinell Ma-
TeMaTH4YecKoil MOJe/bl0 JAHHOTO HMCIBITAHHA — KJACCHYECKOH MOeNblo
skcnepumenta. (lllar 1 Beimonnen: N =20.) ITockonabKy paccMaTpHUBaeMO-
My COBBITHIO, KAK MbI BHAMM, GJArONPHATCTBYET TOJBLKO ABA COOLITHA:
0,,=B, w,,=B, To m=2, (lar 2 Bemonnen: m=2.) U3 20 paBHOBO3-

MOKHEIX COOBITHIH paccMaTPpUBAEMOMY COOBITHIO 6JIATONPHATCTBYIOT 2 co-

OBITHA. 3JHAUUT, HCKOMAA BeposATHoCTL P(B)= -22—0 =0,1. (IHar 3 BLINQOJIHEH

4 3ajaua peinesa.) Oreer: 0,1.

Hpumep 3.2. HaiiTh BepoATHOCTL TOr0, UTO MPH ABYX NOJAOPACEIBAHHMAX
MOHETBI BBITIAAET JBa «OpJa».

Pewenue. B pesyabpTaTe 3TOro ONLITa (MCILITAENA, SKCIIEPUMEHTA) BO3-
MOKHEHI cJefiyioinue ucxoasl: o, = 00, w,=O0P, v,= PO, o,~ PP. Bce atn
COOGBITHA MOXXHO CUHTATH PAaBHOBO3MOKHBIMH, €CJi1 MOHeTa HMeeT (opmMmy
TOHKOrO AHCKA U He (panpniuBasa. MMEeHHO 3TO NpelrnojoKeHre ABJIACTCH
MPOCTeiiiIeil MATEMATHYECKOH MOJIeJIbI0 JAHHOIO HCOBITAHUA — KJjaccude-
cKoit Mozenpio skcmepuMenTa. (Ilar 1 sumoanen: N =4 .) IIocKOJABKY pac-
CMATPUBAaEeMOMY COOBITHIO, KAK MBI BUAHUM, OJaronpUATCTBYET TOJBKO OJHO
cobeiTHe: @, = PP, To m=1. (lllar 2 BeimosHeH: m =1.) U3 yeTbIpéxX paBHO-
BO3MOXKHBIX COOBITHH paccMaTpuBaeMoMy cobeiTHIO ®, = PP Gaarompusar-
ctByer 1 coObiTHe. 3HAYHT, HCKOMasa BepoOATHOCTh P(w,)= i =0,25.
(Iilar 3 BRITIOJIHEH U 3aJa4a penreHa.) Orser: 0,25.

3ameuanHe. BeLro 661 oMIMOKOI DePeYHCINATh ¥ CUMTATL PABHOBO3IMOMK -
HBEIMH cjejylolliie TpH cobeiTua: OO0, OP, PP, xora, geificTBATeNbHO, HH-
KaKoro MHOTO MCXoJa OBITh He MOYKeT, HO... COOBITHS He PABHOBO3MOKHBI:
He yuTeH NOopAZOK MoHeT B cobbiTusax OP m PO. YTobbl NOHATH, ITOYEMY
BasKHO paccMaTpuBaTh cobulTua ©,= OP, ®w,= PO Kak pasjJuyHble CoObI-
THA, 3agaliTe cebe Bonpoc: «Uto BepoaTtHee OO uau PP »? OtBer siced cpa-
3y: 9TH cOOBITHSA PABHOBEPOATHEI. A Temeps cipocuTe ceba: «UTo BepodaTHee
OO0 unu OP »? OrBeT TarKe sced cpasy: OP. Bor ”MeHHO T03TOMY MEI pac-
CMATPHUBAJM YeThIpe PAaBHOBO3MOMKHBIX cobbiTHA ©,=00, w,=O0P,
w, = PO, o, = PP.

Hpumep 3.3. HaiiTu BepoATHOCTEL TOT0, YTO IIPH OFHOM MoAOpackEIBAHUH
ABYX OAUHAKOBHIX UI'DANbHBIX KOCTel, CYMMa BBINIABIIIMX HA HUX OYKOB Oy-
IeT: a) He MeHbIIIe 9; 6) 6osbme 12; B) KpaTHa 5.



Yacre 1. 3agadu Mo Teopun BepoaTHOCTEH

Pewenue. B 3agauax Takoro THna yAoOHB PA3JIHUUHBIE CXeMbl, TAGIUIEI
U T.I., 4TOOBI YA00HO GBLIO MepedYHCIATh Bee 0e3 HCKIIOUeHHS Pe3yabTaThl
onbITa. MBI BOCIONB3YyeMCs TEM, UTO PE3YAbTATH NOAGPACEIBAHUA IBYX KY-
6HMKOB MOX¢HO IIPE/ICTABUTE B BUAE TAOJIHIEL:

HKOCTB
1 1 2 3 4 5 6
2
1 1+1 1+2 1+3 1+4 1+5 1+6
2 2+1 242 2+3 2+4 2+5 2+6
3 3+1 3+2 3+3 3+4 3+5 3+6
4 4+1 4+2 4+3 4+4 445 4+6
5 5+1 5+2 5+3 5+4 5+5 5+6
6 6+1 6+2 | 6+3 6+4 6+5 6+6

B 36 aueitkax sToii TabauUEl DpeacTaBaeHu Bee (N) aneMeHTapHBIE HC-
XOJbI JAHHOTO HCObpITAHUA. HcHo, uTo N =36 .

Jns oTBeTa Ha BONpoc a) MoACYHTAEM YHCJIO M 3JIeMeHTAPHBIX COOBLITHIA,
TIpY NOABJEHUH KaXKAOTO H3 KOTOPBIX CYMMa YHCJa OYKOB Ha 00eX KOCTAX
OyaeTr He MeHblie 5 (cobbiTHe A). U3 Tabanusl Haxoqum, uro m = 30. Orme-

THM, YTO OBICTpee MOACUHTATH YHUCJO HeGJAaronNpHATHBIX HCXOAOB: 1+1,

1+2, 1+3, 2+1, 2+2, 3+1. CnenosaTensHo, P(A) =§-g- =% ~0,83.
J1s oTBeTa Ha Bompoc 6) 4YMCJIO m 2JeMeHTapHBIX COOBITHMH, IIPK MOAB-

JIEHHH KaXKJ0ro K3 KOTOPBIX CYMMAa BHIMABIINX O4kKOB Gonbine 12 (cobbiTHE

0
B) paBHO EYI0. 3HAYNT, HCKOMAas BEPOATHOCTL paBHa Hymio: P(B) = éﬁ =0.
IIna OTBeTa HAa BOMPOC B) YHCJIO M 3JIeMEHTAPHBIX COOBITHIl, IPH MOAB-
JeHHH KaKA0ro U3 KOTOPBIX CYMMAa BBIIIABUIHX OYKOB KpaTHa 9 (cobriTHe C)

paBHO 7 (3To uucyo HalifeHo no tabaune. Ilogcunraitire camu!). 3naunr, uc-
7

KOMasi BepOoATHOCTL paBHa: P(C) = 36 ~0,194. OrBer: 0,194,

IIpumep 3.4. Ha copeBHOBaHHMSAX N0 MJAaBAHHIO CPelll YYACTHHUKOB IIO
JKpebuio paseIrPHIBAIOT ILIaBaTeJIbHEIE JOPOKKH, 10 KOTOPHIM CIOPTCMEHaM
OpeJCTOUT NPOILIBbITE. IIyCcTh cpeiu YYacTHHKOB 3amibiBa Ha 100 M yyacT-
BYIOT 8 IIOBIIOB: ABa N3 KoMaHAI Poccun, Tpu 3 KomaHAbl 'epMaHuy 1 no
oxuomy u3 ®paunun, Beasrun u Uranuu. Halinure BepOATHOCTDL TOTO, YTO
npeactaBuTeNb PoccHu 6yaeT MUILITE IO IIEPBOH JOPOKKeE.

Pewenue. Bribepem cnenyiomyio mozens. Ilo nmepBoil popoke MoOKeT
ILIEITE 1060 M3 8 cmoprecmeHoB. Ilonyuaem 8 HCX0A0B pacnpefesieHNs
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3. IIpumeHeHHE KJAACCHYECKOTO OIIpe/ie/IeHUA BEPOATHOCTH

CIIOPTCMEHOB Ha Iepsoii nopoxke. Cpefu 3THX MCXOA0B — ABa 6iarompu-
ATHBIX, IPH KaXJ0M K3 KOTODHIX IO NEePBOi AOpOKKe OyAeT ILUIKITH Npej-
craBUTeab Poccnu (cobuiTue A). Bee nexoarsl paBHOBO3MOMHEI: pacnpeneie-

Hie JOPOMKEK MPOHCXOIUT IO pe3dyabTaTaM xepeOnéBkH. CienoBaTesBHO,

MCKOMAas BepOATHOCTb paBHa P(A)= % =0,25. OtBeT: 0,25.

B Gostee COO0MKHBIX CAYYAAX JJA NMOAcUYETA 00LIEro yucaa HCXOAOB «OIbI-
Ta» U 00IIero 4ymejaa coObITHil, DJaronpHATCTBYIOUIUX paccMaTpHBaeMOMY
COOBITHIO, HCIIONBL3VIOT BCero Asa mpasuia: IIpaBuiao cymmel u IIparuno
npouseegenna. PaceMorpuM aTi paBuia noapobHee.

3.1. flpaBuno cymmb!

CHauaJjia nosacHawooud npumep. IlycTh Bam NpeACTOUT clesaTh BHIGOD
OJHOr0 TEHHUCHOT'O MdAua, eciu nMeercsa 4 Maua ¢pupmel Dunlop, 6 mMsauei
dupmMer Slazinger u 4 maua ¢pupmel Penn. CkoJIbKEMH criocobaMu BBl MO-
#eTe BpIGpaTh oanH Msau? OrBeT moutn ouyeBuaeH — 14-10 crocobamu, mo-
ckoabKy 4+6+4=14. 9roT pesysbTaT — cyMMa (IONyYeH CJIOXKEHHEM).
AHAJIOTUYHO U B 06111eM caydae.

®dopmyanpoBra npasuaa cyMmmsel. IIycTh ecTh TpH MHOMKeCTBA dJIeMeH-
TOB A={a1,a2,...,an}, B={b,b,,....h } HC={cl,02,...,ck}, IpUYEM B MHO-

m

JecTBe A COOepKHUTCA N 3JeMEeHTOB; B MHOMKecTBe B — m 3JeMeHTOB U B
MuHOXecTBe C — k aniemeHTOB. Torga BLIOpATE OMMH 3JEMEHT M3 MHOMECTBA
A, wau u3 B, uau uz C MoxkHO n+m+k cmocobaMu.

IIpumep 3.5. AHaronuii xouer BHIOpDATH IIBETOK M3 PO3 H XPHU3AHTEM.
UssecTHO, uTo uMeerca 50 pos u 40 xpusanTeM. KakoBa BepoOsATHOCTE TOTO,
yro AHaTonui Beibeper XpusaHtemMy? Pe3yJbTaT OKpyIJIUTe 8O COTHIX.

Pewenue. IToHATHO, 4TO YHCIO cIIOCOO0B BRIOOpA OJAHOTO IIBETKA PABHO
50+40=90. 3ToT pe3yabTaT caeayeT U3 npapuia cyMmel. Atak, obiee unuc-
Jno croco6oB BeIGopa paBeHO 90: N =90 . Ynciao 61aronpUATCTBYIOUINX CIIY-

4
yaeB — 40. IToaToMy HCKOMasa BEpOATHOCTL paBHA g—g ~ 0,44 . O1BeT: 0,44 .

I[Ipumep 3.6. O6 yyeHHKaX HEKOTOPOTO KJacca H3BeCTHO, uyTo 10 ydyeHn-
KOB 3aHMMAalOTCA B OHOJIOTHYECKOM KpPYXKe, 8§ — B MAaTeMaTHYECKOM
KPYJKKe, OCTaBIIMecsa 7 YYeHHKOB 3aHMMAIOTCA B MYS3HIKAJbHOH ILIKOJIE.
YuHTeNbs NONpOCHI YUEHHMKA NMPHUHECTH KJIAaccHbI »KypHaj. Kakosa sepo-
ATHOCTB TOTO, YTO KYPHAJI IPDHHECET YUYEHHUK, KOTOPHIH 3aHHUMAETCA B MY-
3BIKAJIBHOM LIKOJae?
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Yactse 1. 3agaun 1o reopun BepoATHOCTE#

Pewenue. U3 ycnousa safauu cjaeAyer, 4TO KYDHAJ MOXKeT NPHHECTH
aro6oit u3 10+8+7=25 yuenuxos. CrenosaresibHO, 06Ilee YHCIO BAPHAH-
TOB BbIOOpa yueHuKa paBHo 25: N =25 . 3ToT peayabTaT cjaeayeT U3 npaBu-
Ja CJI0MeHHA. B MySBIKaJBHYIO LIKONY XOAAT 7 Y4€HHUKOB. Bnﬁtnzrr, HCKO-

Mas BepOATHOCTH paBHA _21 =0,28 . OrseT: 0,28.

IIpnmep 3.7. B yueMnuoHaTe MO0 F’HMHACTHKEe YV4acTBYioT 50 cmoprcMe-
Hok: 18 u3 Poccuu, 14 us Ykpaunsl, ocrajgpHele — u3 Besopyccuu. Iopa-
JIOK, B KOTOPOM BBRICTYIIAI0T TMMHACTKH, onpeAeasercd xpebuem. Hailinure
BEePOATHOCTE TOI'0, YTO CIIOPTCMEHKA, BRICTYNAIOINAA NePBOil, OKAXKETCA N3
Benopyccun.

Pewenue. llockonbky tpebyercsa BHIOpaThL OJHY M'MMHAacTKy H3 50, To
ob1ee yncno ucxonos pasHo 50. Haiinem umcno cnoprcMenor u3 Benopye-
cun: 50-18-14=18. Tpebyerca BrGpaTh 0OZHY CIOPTCMeHKY M3 Bemopyc-
cuH. 3TO MOXKHO cjenaTh 18 cnocobamu. CiezoBaTeIbHO, HCKOMAST BEPOAT-

HOCTE Pzé—(s)— =0,36. OrBer: 0,36.

3.2. MNpasuno npouaseneHus

Onare paccMOTPHM NOACHAKWILHN nmpumep. IIycTs BaM HNpeACTONT che-
JaTh BEIOOD OJHOTO TEHHHMCHOTO MAYA, ONHOH TEeHHHCHOH paKeTKH, OJHOM
TEeHHHCHON MaiKH, ecxu uMeercsa 4 mAaua bupmul Dunlop, 2 maua dupMEI
Slazinger, 2 pakerku oupmu Slazinger, 1 paketka dupmer Head u 2 maii-
Ki ¢upmer Lacoste. CKOIBKHMH crmoco0aMu BBl MOMKeTe BhIOPaTh TPOHKY
(may, pakemxa, maitka)?

Pewenue. 3pecr pazobparpcsa caoHee. ITIOCKOJBKY MO YCJIOBHIO AJIA
cay4aifHoro BeIOOpa TPOMKH HpeaMeTOB (MAY, pPakemKa, malika) pupMa u3-
roTOBHTENh He BasKHA, TO V Hac nMeeTca 6 maueil, 3 paKeTKH H 2 MalKH.
Cuauasna Bei0epeM napy (pakerka; MA4). IIia aToro cocTaBUM Tabxumy.

Homepa
MAYei
Homepa 1 2 3 4 5 6
PaKeTOx
1 (1,1) (1, 2) (1, 3) (1,4) (1, 3) (1, 6)
2 (2,1) 2, 2) (2, 3) (2,4) (2, 5) (2, 6)
3 (3,1) (3,2) (3, 3) (3, 4) (3, 5) (3, 6)

Mzl BauM, 4TO Beero umeercsa 6x3=18 BoaMokHocTell BhIOOpa Haphbl
{MsIY; paKeTKa).

12



3. [IpuMeHeHne KIACCHIECKOTO OIIPeAeIeHHA BePOATHOCTH

Tenepsb ANAA KAXXA0HN Mapsl MBI MOYKEM BHIOPATh OZHY U3 IBYX Maek. Ilo-
JAYUYNM, OYEBHAHO, 36 Tpoek (MAY, pakemKa, Maiixa) , TO eCTb HCKOMBIH pe-
3yaApTaT — mnpomaBeAeHne: 6x3x2=36 (monyuyeH ymHOKeHHeM). AHAJO-
THYHO U B 001IIeM cay4dae.

®opMYyNIHPOBKA NPABHIA IPOU3BEACHHA. ITycmb ecmb mpu mHoNecmea
onemenmoe A={a,,a,,...,a,}, B={b,b,,....0,} u C={c,¢,...,c,}, npusém

8 MHONcecmae A codepiucumes n aLeMenmos; 6 MHoHecmee B — m aaemen-
moé u 8 muoxwecmaee C — k anemenmos. Tozda moxmno evtbpamev mpoilky
anemenmos (a, b, ¢) max, umo dra kKaxcdozo anemenma a u3 A MOMHO 8bi-
Opams a1060iL anemerm b u3 B u nocne amozo MoxcHO evlOpamb A000IL ae-
merm ¢ uz C. Imom 6bL60p MOMHO 8binOAHUMb X MX K cnocobamu.

IIpumep 3.8. IToaGpocunu 4 oguHaxoBhle MOHeThl. Haliiure BepoAT-
HOCTH TOT'0, YTO BBHIMAAET XOTA Okl OJHUH «Opé». PesyabTaT OKpyrianTe 10
COTBIX.

Pewenue. IIpu 6pocaHMH MOHETEI MOJKET BBLINTACTEL OJHA M3 JBYX €€ CTO-
POH: «Opéy» Mian «pemka». [Io3ToMy ¢ TOMOIIBIO IIPAaBHJIA TPOHU3BEJCHHUSA
MOYKEM BBIYHCJIHUTH O0Iee YHCI0 BCEX BO3MOMKHBIX MCXOJOB: IJIA KAaKAO
MOHETH — JBa BAPMAHTA, CJIE€ZOBATEAbHO, AAA 4eTHIPEX MOHET IOJIYYHMM
2x2x2x2=16 papuaHtoB. Takum o6paszom, obilee YUCTI0O HCXOAOB NoAGpa-
CBIBAHH4A YeTLIpEX MoHeT paBHO N =16. BhiuncaIMM 4HCJI0 HCXOA0B, B KOTO-
PEIX ecTh XOTd Obl OXMH «Opén». {na aToro nmpeacraBUuM cebe IpUMeEp HCXO-
Ja Kakoro-iubo noaGpacklBaHNA, 0003HAYAA «OPEJI» — 0 H «PelIKy» — p:
(p»p,p,0) unu (0,0, p,0) u T.5. Tenepb BUAHO, YTO PESYALTAT «OPEN» GyaeT

BO BCeX HCX0JaX, KpoMe OJHOro: ( PP Ds p) . ATaK, MBl HalllIH, YTO YHCIO

OnaronpuATCTBYIOIIMX UcXoaoB paBHo 16-1=15: m=15. CaenosaTesbHO,

MCKOMAA BePOATHOCTh PABHA OTHOILIEHHIO % =0,9375~0,94 . Orper: 0,94,

3ameuanne. Ecin B 0OZHOM U TOM Ke ONIIEITE HEKOTOPOe COOBITHE A MOMKeT
MOBTOPATHCA U TpebyeTcn BHIACHHTB B CKOJIBKHX cny4aax coObiTHe A MTOAB-
nseTcA XoTd Obl OOMH Pa3, TO YACTO ONPEAESAIT B CKOJBKHX CAYYAAX COOLI-
THEe A He IIPOUIOHIIQ BOBCE H.3aTeM IIOJAYUEHHOE YHCJIO BHLIYATAIOT U3 of1me-
ro YHCJA NCXO0JO0B, IIOCKOJIbKY CIIPABENINBO PABEHCTBO

N=(C06blm ue A ne npou3oumoJ+
ng(4)

+[coﬁbtmue A npouzowno xoma 6bl 0oun pa3j
m(4)
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Hactse I. 3agaun no reopuu BepoaTHOCTEH

Hpumep 3.9. B cayuaiinoM sxCnepuMeHTe NPABUILHYIO MOHETY MOAOpa-
CBIBAIOT NATH pa3. HalinuTe BepOATHOCTE TOTO, YTO «OPEJ» BBHINALET XOTH
OBl OZMH pa3. Pe3yabTaT OKPYIrIHUTe A0 COTHIX.

Pewenue. Ilpnu noAOpacLIBAHHH OATH MOHeT BO3MOYKHO
2x2x2x2x2=2° =82 paBHOBO3MOKHEIX mcxoma: N =32. Uucao 6Giaro-
IIPHATCTBYIOIUX HCXOJAOBR, MPH ROTOprXI «Op&JI» .BHIIIAZET XOTH OLI OJTHH

pa3, paBao m=32-1=31. CiegoBaTeJIbHO, HCKOMAas BePOATHOCTH

P= % =0,96875~0,97 . Orser: 0,97.

IIpumep 3.10. B cnyuyaiiHoM sKcrepUMeHTe GPOCAIOT TPH HIPaJBHBIE
xocTH. Haligure BepodATHOCTE TOro, 4To B cyMMe Bhlnager 10 ourxos. Pe-
3yJbTAT OKPYIJIMTE JO COTBIX.

Pewenue. Ilpu 6pocaHun Tpex UrpajbHBIX KOCTEH, IO MPABUJIY MPOU3-
BeJEeHU:A, BCEr0 MOKeT OHITh 6x6x6=216 sgeMeHTApHHIX HCXOHOB:
N =216.

HaitzeM uncso m 6JIaroIpUSITHEIX HCXOJ0B, MPH KaXKAOM H3 KOTOPHIX
BeinagaeT cymMa B 10 oukoB, Ilonpo6yeM nmepeuHcauTs Bee caydan. ITa CH-
Tyaluus 6oee CJIOXKHAA U HYKHO OBIThH BHEMATEIbHEE.

IIycTe Ha nepBOii KOCTH BhINAJO 1 04KO, TOrAA HA ABYX APYTUX KOCTAX
JOJIKkHO BhIDACTh 9 oukoB. ITonyuaeM cileayroiiHne HCXOAbI: 1+3;i~6, 1+4+5.
Mbt gbLnucvieaem caazaemvie no 603pacmManiiio, ¥mobvl NOMOM Yuecms pas-
AUYHbLE CNOCOObL PACNONONCEHUA FMUX CAAZAeMbIX U ¥Mobbl 6 daabHeliuiem
usbexcams noemopos. B naHHOM ciaydae BCe craraeMble Ka)KJoi H3 CYMM
pa3JHYHEL, I0O3TOMY [10 IPAaBHJAY IMPOH3BEAeHUA NJIA KaKIOH CYMMEI IOJY-
yaem 10 6 ucxoxos. B camom gene, ana cymmel 1+3+6 crnaraemoe 1 MosxHO
IOCTABUTE HA OJHO U3 TPEX MECT, cjlaraeMoe 3 Ha OOHO M3 ABYX OCTABIINXCH
MecT U cjaaraeMoe 6 — Ha egHHCTBEHHOE OCTaBlIeecs MecTo. Becero momyua-
eM 3x2x1=6. Ananoruuyno 1 aas cymmsl 1+4+4-5, Mmoxxem mosyuuts 6 pas-
JIMYHBIX NcXoZoB. (Ilone3ano BEINUCATE UX BCe, UTOOLI e111é pa3 YBHAETD, KAK
paboraetr npaBuao npoussegeHun.) Urak, ¢ 1 umeem 12 cnoco6oB.

IIycTek Ha NepBOit KOCTH BhIIAJO 2 04YKA, TOTAA HA ABYX APYI'HX AOJIYKHO
66T 8 oukoB. Ilonyuaem 24246, 2+3+5H, 2+4+4. OnaTs 8vinucvi8aem caa-
zaemute no eospacmanulo. Cymma 2+3+5 MoskeT OBITH MOJYYEHA INECTHIO
Pas3sJIHYHBIMY CIIoco0aMH (3TO MBI Y3Ke CUUTANH). A BoT cyMMy 2+4+2+6 moay-
YHUTH II1ECThIO cllocofaMH He YAACTCHA, HOCKOJBKY B HEH eCTh OAUHAKOBLIE
cnaraemele. Ciaraemoe 6 MOKHO IIOCTABHThL Ha OJHO M3 TPEX MeCT, a JBa
APYTUX CAaraeMaIX TOJbLKO HA OAHO ((haKTHUECKH Ha ABa, HO 3TH CIy4Yau He-
pasiu4MMbl, [IOCKOJbKY CjlaraemMble OZMHAKOBbIe). AHAJIOTHYHO, CYMMY
2+4+4 MOKHO OJYYHTD TOJBKO TpeMd criocobaMi. (Beinumure aTH cnoco-
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3. [lpumMeHeAne KJIACCHYECKOTO OIPeAeJeHHA BEPOATHOCTH

Obl, yTO6LI YBUAETh KAK OHH IOJy4YarOTCcA Ha npaxkTuxe). Hrak, ¢ 2-Mda ou-
KaMH Toxxe uMeeM 12 cmoco6oB.

HycTbs Ha nepBoil KOCTH BHINAJIO 3 OYKa, TOTAA Ha ABYX JAPYTHUX JAOJYKHO
OBITL 7 0ouroB. ONATH 8binUCLIBAEM CaAazaemble O so3pacmanuio. [lonyuaem
3+3+4. O6paTuTe BHUMaHHe, 4TO 60JbIlIe KOMOMHAIINHA HET, IIOCKOJbKY He-
BO3MOXHO [IOJYUHTh CYMMY { C IIOMOIIbIO BO3pAaCTalOIIUX caaraeMelX. (Ec-
JI B3AThH, HATIpUMeP, 315, TO MOTOM JOJIMHEI HANHCATEL 2, HO 2 < § M mo-
9TOMY eé Hanucath Heabsda.) Cymmy 8+3+4 MOMXHO IOJYYHTE TpeMs
crocobaMM, pacCy)kKJaf TaK ke KaK U B IpeasiayiieM caydae. Mrak, ¢ 3-mMa
OYKaMH HMeeM.3 cmocoba.

Ecnu Ha nmepBoit KocTH OyaeTr BeInagaTk 60Jbinee, yeM 3 YHCIO OYKOB, TO
MBI He CMOKeM HOTOJHHTD 3TO YHC/IO 0UKOB BO3PACTAIOIIMMH CJIaraceMBIMH.
Taxkum oOpasoM, nonydaeM 4YHCIO OJATOOPHATHBIX HMCXO[0B, PpPaBHOE
12+12+3=27, 10 ectb m=27. CunemoBaTelbHO, MCKOMAS BEpPOATHOCTL

_m_2T 1 4125, Orser: 0,125.
N 216 8
ITpumep 3.11. Augpeii BrIOHpaeT TpexsHayHoe yHcao. HafiiuTe Bepost-
HOCTE TOT'O, YTO OHO AeJHTCA Ha 33.

Pewenue. CHauana Hy)KHO HAITH KOJHYECTBO TPEX3HAYHBLIX yHcesa. Ha
MecTo eguHHN ecTh 10 mpetenaentos: 0, 1, 2,..., 9. Ha MecTo necaTKoB —
Toxke 10, a BOT Ha MecTO coTeH — 9, MOCKOJBKY YHCJIO COTEH He MOYKeT paB-
HAThCA HYJIO B TPEX3HAYHOM uHciae. Takum o6pasoM, Mo mpaBuIy IIpoU3Be-
AeHuda noaydaeMm Bcero 10x10x9=900 Tpéxsnaunprx uucea: N =900, Te-
nephb MNOJACYHTAEM, CKOJbKO U3 HUX AeJUTCA Ha 33. 3Jeck YO0OHO HCXOIHTE
M3 NOHATHA KpaTHOoro. Jlio6oe uncio, kpaTHoe 33, uMeer sua 33k . Haiinem
BCe TaKUe HaTypanbHBIe YHca Kk, 4To 33k ecTh TpEX3HAUYHOE YHCIIO, TO eCTh
100<33k <999 . U3 sroro HepaBeHCTBA (Jeis BCe ero 4ieHbl Ha 33) Haxo-

100 999 1 9
TUM 33 <k< ETY <> 355 <k< 30—3—3 . CuegoBaTenbHO, YZOBJETBOPSAIOT
TOJBKO uucaa 4, 5, ..., 30. Copammusaercs, a CKOABKO 3aech uncen? OTaer

TakoB: 30-4+1=27 unces.

~ Ecan rpebyercst y3HATE, CKOIBKO BLIIMCAHO MOCAEOBATENbHEIX HATYPATIBHBIX
qcenornpom: n,n+1,n+2,...,m, ro oreer Ha Bonpoc TakoB: M —n+1 uucno.

Temeps, 0o omnpeseneHMI0 BEPOATHOCTH  COBBITHA, TOJy4aeM
27
P=—=0,03. Orser: 0,03.
. 900 ’
Ipumep 3.12. Tenesuszop y CBeTHI CIOMAJICA U MOKA3BIBACT TOABKO OJIHH

cAydaiHbii KaHau. CBeTa BRJIOUaeT TeleBH30p. B 5To BpeMd mmo 9 KaHa am
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Yaere 1. 3agaun no reopuu sepoaruocTeit

13 30 noxaswBalOT HoBocTH. HaliiuTe BEpOATHOCTD TOrO, uTo CBETa mOmAa-
JleT Ha KaHaJ, I'ie HOBOCTH He HAYT.

Pewenue. CHauasa HY>KHO [MOHATE, YTO (PAKTHYECKH HE BAXKHO, 4TO Te-
JIEBU30D CAOMAJCA, a BaXXHO TO, YTO OH MOKA3BbIBAeT TOJbKO OAMH KaHAJ.
Hrobel CeeTe He NONACTEL Ha MPOCMOTP HOBOCTel, HYKHO, YTOOBI OHa ITOMAasa
Ha OAMH U3 21 KaHa/loOB, NOCKONLKY Beero KaHaaoB 30, a HOBOCTH HAYT No 9
KaHanaMm. To ecTk «a100uMEIX» CBeToli KaHaJ0B HMeercs 21, a Bcero Kaua-

noB 30. Takum obpasom, Becero ucxogos N =30, a 6aaronpuaTHeix m =21,

21 7
CremoBaTelbHO, HCKOMAas BEPOATHOCTE PABHA OTHOIIEHHIO 30 = 10 =0,7,

Otger: 0,7.

IIpumep 3.13. MoHery 6pocunu 3 pasa. HaiiauTe BepoATHOCTh TOTO, YTO
IIPH MePBEIX ABYX OpocaHUsAX BHIIIAJIa OJHA H Ta K€ CTOPOHA MOHETHI.

Pewenue. PaccMOTPHUM ONBIT, COCTOAIIUN B MEePBHIX JBYX OpocaHuax
MoHeTel. KosudectBo mcxomoB N paBHO 4YeTHIpEM: oOpej-opell, pellKa-
pellKa, pelkKa-opeJ, opei-pemka. KosudecTBo 6,1aronpuaTHbeIX HCXOA0B M
paBHO AByM. Takum ofpa3oM, HCKOMas BE€POATHOCTh PABHA OTHOIIIEHHIO
m_2_0,5. Orser: 0,5.
N 4

3ameuaHMe. YCJOBHE 3TOH 3aJadM MOKHO CHPOPMYJHPOBATHL YYThL IIO-
Apyromy:

Monemy 6pocuau 3 pasa. Haildume aepoamuocmb mozo, ¥mo npu nep-
8bix 08Yyx OPOCAHUAX 8biNANA 00HA CMOPOHA MOHeMbL, @ NPU MPemvem —
dpyzas.

3aech, KOHEYHO, HAl0 PacCMATPHBATE OMBIT, COCTOANINI B Tpex Opoca-
HUAX MOHeThl. KomudectBo Hcxog0oB N paBHo 8. KoauyecTBo Gaarompusar-

HBIX HCXOJA0B m paBHO ABYM. Takum o6pasoM, MCKOMasa BepOATHOCTEL PABHA
2

m
OTHOIUIEHU) F =§ =0,25. Kak u cIegoBajio OKHJaTh, OTBET 3aJadyi H3Me-
HHJICA. 3aMeTHM TaKXe, YTO ecjIM MOHeTY O6pocHaH He 3 pasa, a, HapuMep,
103, T0o OTBeT He U3MEHHTCSH, TAK KAK BCE PABHO PACCMATPHUBAETCS OIBIT, CO-
CTOALMI B IEPBLIX TPeX OpocaHuax.
HHTepec BLI3BIBaeT 0600ueHite NpeabIAYINei 3agaun;

IIpumep 3.14. Ilycts MoHeTy Gpocuin n pa3. Hall'Tu BepoATHOCTH TOTO,
4TO nepBble M OpocaHU 3aKOHYMIIHUCHh OAUHAKOBO. (3eck m<n .)

Pewenue. PacCMOTPHM ONBIT, COCTOALTHI B IIepPBBIX 7 OPOCAaHUAX MOHe-
Thl. KoanyecTBo Hcxomgos paBHo 2™ . U3 HUX 6iaronpuATHBIX POBHO 2 (Bce

2 _
OpJIbI MJIH BCe penikH). TakuM o6pasoM, MoAydaeTcsa OTBET: o =2,
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3. IlpuMeHeHKE KIACCHYECKOTO ONpeeaeHUs BEPOATHOCTH

OO6paTuM BHEMaHHE, UTO MTOTOBHIM OTBET He 3aBHCHT OT OOIIEro YHcjIa
Gpocanuii n. Ormer: 2™,

3.3. 3apaum Ha BbIMMCIEHNE BEPOATHOCTEN

1. Koaa Boibupaer TpexsHauHoe uyucao, Haiijute BepOATHOCTH TOIO,
YTO OHO JeJInTcA Ha 4.

2. Amnjgpeii BriOupaeT TpexsHauHoe yucyao. Haligire BepoATHOCTE TOIO,
4TOo OHO JenuTtcs Ha 10.

"3. Bopa BuIOupaeT Tpex3HauHoe ynca0. HalifuTe BepOATHOCTD TOTO, YTO
OHO JleTuTCA Ha 49.

4, Jama peI6HpaeT YeThIpéXxa3aHauHoe yucsio. HaliiuTe BEPOATHOCTE TO-
ro, 4TO OHO AeJHUTCA Ha 73. PesyapTaT OKPYIIUTE 10 COTHIX.

5. Mama BeiOHpaeT YeThIpEX3HauHOe uHcso. HalignTe BepoATHOCTh TO-
ro, 4YTO OHO AeJauTcA Ha 125.

6. Karsa soibupaer ueThIpéxsHauHOe uHcyo. HalifuTe BEPOATHOCTL TO-
ro, UTO OHO AesuTcA Ha 479,

7. TeneBmsop y MapuHBI caoMajcad B NMOKa3bIBaeT TOJbLKO OAMH CJY-
yaiiHbIH KaHaJ. MapHHa BKJIIOYAeT TeJeBU30p. B 3TO BpeMA 10 BOCBMHM Ka-
HaJlaM M3 NATHIECATH NOKA3BIBalOT KMHOKoMeauu. HaiinTe BepoATHOCTh
TOTO, yTO MapHHa monajier Ha KaHaJ, TAe KOMeIua He HeT.

8. Tenerusop y I'meba ciomajyicss M MOKA3bIBaeT TOJLKO OOWH Ciydaii-
HBIA KanaJ. I'nebd BriouaeT TeneBn3op. B aTo BpeMsA 1o BOCbMH KaHAJIaM U3
COPOKAa NOKAa3blBaloT KMHOKOMeauHn. Haiaure BepoAaTHOCTL TOro, 4To I'1ed
nonajgeT Ha KaHaJ, e KOMeIua He HUaeT.

9. TeneBusop y Camu ciaomMalicad ¥ MOKA3LIBAET TOJBKO OAUH CJAy4Ya-
HBIll Kagan. Callla BKJIIOYAET TeJEBU30p. B 3To BpeMda Mo ABeHAAIIATH KaHa-
JaM M3 TPUALATHA [TOKA3BIBAIOT KMHOKoMeanH. Hagure BepoATHOCTR TOTO,
yro Camra monaaer Ha KaHAaJ, TAe HAeT KOMeaud,

10. TeneBusop y Tosnu caaomasica H MOKa3bIBAeT TOJbKC OAUH CAYYaHHBIN
kaHaj. Tona BKJOYaeT TeJeBH30p. B aTo BpemMA o MATH KaHAJaM M3 ISTH-
JecaTHu nokassiBaloT ¢yTdos. HaligzuTe BepoaTHOCTH TOro, uro Tosas momna-
AET Ha KaHaJ, rje ¢pyT6oJ He ujer.

11. B cay4aiiEoM sKcHepUMeHTe GpOCaloT aBe UrpajbHble KocTH. Hali-
AUTe BEPOATHOCTh TOTO, YTO B CyMMe BBIANET 5 OYKOB. Peayibrar oKpyr-
JIUTE IO COThIX.

12. B cayuaiiHoM sKcIiepuMeHTe GpPocaloT TpM urpaJjibHble KOcTH. Haii-
TUTe BEPOATHOCTDL TOTO, YTO B CyMMe Bhinafier 16 oukoB. PesyawraT OKpyr-
JIATE IO COTHIX.
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Yacrs I. 3agaun mo reopuu BeposTHOCTEIH

13. B cayuaiiHOM aKcIiepUMeHTe CHMMETPHUHYI0 MOHETY 6pocaioT TpH-
aabi. HaliiTe BepoATHOCTE TOTO, YTO OpeJI BHIIAAET POBHO ABa pasa.

14. B cayuaiiHOM 3KCIIEPUMEHTe CHMMETPHYHYIO MOHETY GpPOcaloT 4eThl-
pexasi. HalifuTe BepoATHOCTH TOrO, YTO OPeJ He BHIIAKET HH pa3y. Pesyisb-
TaT OKPYTJAUTE A0 COTBIX.

15. B cayuaitHOM sKCIIepUMEHTe CHMMETPHYHYIO MOHETY 6pocaloT 4eThl-
pexxasi. Hailinyure BepOATHOCTE TOrO, UTO Opes BHIAJET XOTA Gbl OAHH paa.
PeaynbTaT OKpyriauTe 40 COTHIX.

16. B yuemnuoHaTe mo rumMHacTHKe yuacTByioT 40 cmopremenok: 12 ua
Aprenrnsel, 9 u3a Bpasunmnu, ocransHeie — u3 [laparsas. Iopanok, B Ko-
TOPOM BBLICTYIAIOT '’MMHACTKH, olpenenserca xpeduem. Haligure BepoAr-
HOCTb TOTO, 4TO CIIOPTCMEHKA, BBICTyHAIOLIaA NepBoil, okamerca us Ilapa-
rBas.

17. B copeBHOBaHMAX MO TOJKAHHIO AApPA YYacCTBYIOT 4 cIlopTCMeHa H3
ApreHTuHH, 7 cioprcMeHoB 3 Bpasunun, 10 cnopremenos u3 Ilapareas u
4 — u3 Ypyrsaa. [Iopagok, B KOTOPOM BHICTYIIAIOT CIIOPTCMEHE], ONpeneas-
ercs xpebuem. Halinure BepOsATHOCTL TOro, YTO COOPTCMEH, KOTOPHLIM BEI-
CcTyIMaeT IIoCAeAHNM, oKaxKeTcs ua Ilaparsas.

18. HayuyHnaa koHdepeHIIHs TPOBOIUTCS B 5 AHeil. Beero 3anaHupoBaHO
75 DOKJIaA0B — IepBble TPH AHA Mo 11 JOKIam0B, OCTaNbHBIE PaclIpeAeeHbI
IIOPOBHY MeXAY YeTBEPTBHIM U MATHIM THAMH. [lopAaoK DOKJAAOB Ompese-
asercs xepeObéBKoH. KakoBa BepOsATHOCTB, YTO AOKJaja mpodeccopa M.
OKaXXeTCsd 3alJIAHUPOBAHHBIM HA MMOCJIeJHU NeHb KoHbepeHIMK?

19. Kokypc wucnonHureneii mpoBogurca B 3 JAHA. Bcero sadBjaeHO
55 BHICTYILIEHUH — 110 OJHOMY OT KaKJoi cTpaHbl. B nepBLlii JeHb
33 BHICTYILIEHHUA, OCTAJIbHbIE PacIpe/ie/ieHbl IOPOBHY MEXKAY OCTABITHMUCH
auavu. Illopsaaok BeICTyILIeHU onpeaenaeTcs kepebbeBKoN. KakoBa Bepo-
ATHOCTBH, YTQ BBICTYILJICHHe IpeacTaBUTeNA PoccHMH COCTOHTCH B TpPeTHIl
IeHb KOHKypca? ' |

20. Ha cemuHap npuexanu 7 yudeHsIX U3 Poccuu, 7 us Illsenuu u 6 us
Cepb6un. ITopagok aoxaamoe omnpeaensieTcd KepeObéBKoii. Haligure Bepo-
ATHOCTH TOT0, YTO CeABMBIM OKaykeTcA AoKJaa] yueHoro us [lIseirnmu. 5

21. Ilepen HauaJoM IEepPBOrO Typa YeMIIMOHATA II0 TEeHHHCY YYACTHUKOB
pa30dMBalOT HA WrPOBBIe IApHI CIAY4YailHBIM 00pAa30M C 1IOMOIIBIO Kpebus.
Bceero B ueMmnuoHaTe yuyacTByOT 46 TOeHHHCHCTOB, cpeau KoTopwx 19 yuacr-
HHKOB N3 Poccuu, B ToMm unchae dpocaaB Mcakos. Haliaute BepoATHOCTE TO-
ro, uTo B niepeoM Type fApocias Ucakos 6yaer urpats ¢ KaKuM-1HO0 TEHHH-
cuctom U3 Poccun?
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4, CraTHCTHYECKHH MeTOx

22. B cGopuuke 6uieros mo xumuu Becero 50 6mreror, B 20 n3 HHUX
BCTpeYdeTcs BONPOC Mo yrieBomopojaam. HalauTe BepOATHOCTE TOIO, UTO B
cay4aitHo BLIGPAHHOM Ha dK3aMeHe 6uJeTe MIKOJIbHHKY AOCTAHETCA BOMPOC
110 YyTJIeBOAOPOAaM.

23. B c6opHEKe GueToB Mo MaTemaTtuke Bcero 20 6mneros, B 13 U3 HUX
BCTpeYaeTCA BOMPOC MO npousBopHoit. Halgure BepoATHOCTHL TOrO, YTO B
ciayuaitHo BHIGpAHHOM Ha 3K3aMeHe OMJeTe IIKOJLHHKY He JOCTaHeTCcHA BO-
npoca 110 IPoU3BOAHOI.

24. Ha yemmuoHaTe 110 IPLIKKAM B BOAY BBICTYHAIOT 25 CHOPTCMEHOB,
cpeau HuX 7 npuiryHoB u3 Poccuu u 10 nprirynos us Iaparsas. Ilopagok
BBLICTYIIJIEHUI ompenenseTcsa xepebbéBkoil. Halaure BepOATHOCTH TOTrO,
YTO YeTHIPHAMIATHIM Oy ZeT BRICTYNATE NPLITYH H3 PoccHu.

4. CTATUCTUMECKWUA METOA

PaccMOTpHM HMHOI NOAX0J K OINpEeleIeHHI0 BEPOATHOCTH COOBITHA —
cmamucmuieckuli memod onpereeHUs BEepOATHOCTH coOGBITHA, TO €CTh
MOAXO0J, KOTOPBLIH OCHOBAH HA MCHOJb30BAHUM Pe3yJILTATOB GOJBIIOTO YHC-
Jla OTHOTHIIHBIX MCHBITAHMIA .

B aTOoM ciydae 3a epoamnocmb coObimus NPUHUMAOM OMHOULEHUE YAC-
MmomuL NOABAEHUA HAOAI00AeM020 ucxoda i ob6weMy HUCRY 6cex nposedé-
HbLX UCTILLMAHUIL.

Hanpumep, nycTs B pesyaprate npoepku 1000 mukpodoroB HEKOTOPO-
ro MpPOM3BOAHUTENA 5 M3 HUX OKaselBaloTcA OpakoBaHHBIMH. Toria MOXXHO
CKa3aTh, YTO BEPOATHOCTh H3TOTOBJEHHA JaHHBLIM IPDOU3BOAUTENEM MUKDO-
¢doHa xopouiero Kauectsa (To ecTb 0e3 Opaka), NpuUOIHKEHHO paBHA OTHO-

LIEHHIO —?9—5 =0,995.
1000

ITycts onpenenénHoe coObITHEe A MPOMCXOAUT 1, pa3 B cepuu ua N onu-
HaKOBBIX MCHHITaHMIi. YHCNO 1, ecTeCTBEHHO HA3BATh YACMOMOU noneie-

nua coboimua A. Ilo yacrore noasnaeHusa coOBITUA HEBOZMOMKHO CYIHTH O
BEPOATHOCTH 3TOr0 coObITHA. (TOouHO TaK Ke KaK O BeJIMYMHe OIIMOKN IpH

! CnoBO «CTATHCTUKAS TPOMCXOAUT OT JATHHCKOrO «Status» — COCTOAHHE Jena,
KOTOPOEe MOMKHO 0XAPAKTEPH3OBATE CHOPOM OIpEAeIEHHOTO BHAA JAHHBIX, KOTODhIe

1 o0pasyoT cmamucmurky cocmoaHuA den. TepMUH «CTAaTHCTHKA» IIOABHJICH B
XVIII peke.
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Yacers 1. 3agaun no reopuu BepoATHOCTEH

H3MepeHUH HeJb3A CYANTh 0 TOUHOCTH 3TOTQ U3MepeHnd,) Beé feso B 0THO-
CHTEeJILHOH 4acToTe MoABJeHHA coObiTHA. Ecau, HanpuMep, H3BeCTHO, YTO
paboTHRK gomycKaer 6pak B pafore — uarotoBma 10 6pakoBaHHBIX H3je-
JHil, TO MBI HE CMOXXEM OIEHHTHL KadyecTBO ero paboTel. Hy»KHO 3HaATBL,
CKOJBbKO BCero Hameanil oH chesan. Ecau, Hanpumep, 20 usgeauit, To oH
JIOX0M pabOTHUK — KasKAasd BTOpad ero getaib OpaxkoBaHHada. Ecau xe us-
roroaeHo 200 nsgenunii, To Ka4eCTBO €ro paboThl 3HAYHUTEBHO BhILIE, a ec-
JH UM 6bL10 uaroTossieno 1000 usgennii, To paboTa BHICOKOTO KayecTBa.

n
OtHolIeHIE F“’: w, (A) Ha3BIBAIOT OMHOCUMENLHOU HacMmOmoi coboi-

mus A B cepnu u3 N ucnelTanuil, BeposaTHOCTL cOOBITHA A paBHa (IpubIH-
SKEHHO) OTHOCHTEJIBHOM 4acToTe COOBITHA A IIPH ZOCTATOYHO OOJIBIIOM YHC-
Je N IIpoBeJE€HHBIX UCIIBITAHUH,

4.1. Ctatnctnyeckoe onpeaenceHue BeposTHOCTH

BepoamHocmbuio cobbimua A Hasvieaemca wucao P(A), k¥ xomopomy
cmpemMumca omHocumenbHaa wacmoma wy(A) noagarenus amozo cobbimus

6 N ucnvimanusax, npoéodumsvix 8 0OUHAKOEHLX YCAOBUAX, NPU HEOZPAHU-
YeHHOM Yeeauderuu yucaa N amux ucnotmanuil: wy (A)N—> P(A).
3@

A il

N

Ilpumep 4.1. Pabpuka BeImycKaeT cyMKH. B cpennem Ha 190 kauect-
BEeHHBIX CYMOK IIPHXOJMTCHA BOCEMb CYMOK CO CKPHITHIMM Aedexramu. Hai-
AHTe BEPOATHOCThL TOTO, UTO KYILUIEHHAS CYMKa OKAXXeTCd KauyeCTBEHHOH.
Pe3yabTaT OKPYTJAUTE A0 COTBIX.

Pewenue. B nagHoii 3ajade NPUXOANUTCA UCIIOJIb30BATE CTATHCTHYECKHH
MOAXOA K OIpefeieHHIO BepoaTHocTH. M3 ycioBHA 3ajayl ciaegyeT, YTO B
cpenneM u3s 190+8=198 cymok kauecTBeHHBIMM ABasfioTca 190, moromy,
yTo cKasaHo: wa 190 cymok npuxodumcsa 8 ¢ 6paxon, a He us 190 cymox 8
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4. CTaTHCTHYECKNHI METOJ

¢ 6paxoM. 3HAYUT, BEPOATHOCTH TOTO, YTO KYIJIEHHAA CYMKa OKa(eTcA Ka-
YyeCTBeHHOM, paBHa P = % ~0,96. OrBer: 0,96 .
198

IIpumep 4.2. Ilpy ucOoETaHHH DpHOOPA OKA&3AJI0Ch, YTO OTHOCHTEILHAS
yacToTa MOABJeHHS HeKadecTBeHHoro npubopa pasHa 0,05. Haiiaure uucio
UCIIpaBHBEIX mpuGopos B napTtun ua 500 npubopos.

Peuwenue. B 1aHHOHM 3ajade NMPHXOJHTCSA TaKiKe HUCIOJL3OBATh CTATH-
CTHYECKHH NOAXOA M olpelleJieHHe OTHOCHTEeNBHOH 4acToThl cobbrtusa. U3
OPHBEAGHHOrO BhIIIE OMNpeAesleHHs, MOKeM Hanucatk O, 95=% , TAe
n, — KOJHUYECTBO MCIPAaBHBIX NpUGOPOB, KOTOpoe U Tpebyercs HaMTH. Ilo-

ay4aem n, =0,95x500=475. OrBer: 475.

4.2. 3apaum Ha BblYMCNIEeHNe BEPOATHOCTEN

1. B cpemnem ua 1400 cafoBBIX HACOCOB, MOCTYNMBINUX B IpPOJaMKy, 7
noaTekaoT., HalifiiTe BepOATHOCTL TOr0, YTO OAMH CAy4aiiHO BRIOpaHHLIM
IOJIS KOHTPOJIA HACOC He MOATEKaeT.

2. dabpuKa BHIDIYCKaeT cyMKH. B cpeaneM Ha 180 KauyecTBeHHEIX Cy-
MOK NPHUXOAUTCA NATHAALATE CYMOK CO CKPHITRIMHU AedexTamn. Halizure
BEPOSTHOCTb TOrQ, YTO KYIJIEHHAS CYMKA OKa)XeTcsa KayeCTBeHHO — Gea
CKPBLITHIX ZeeKTOB. PeaysibTaT OKPYILJINTE A0 COTHIX.

3. B cpeaneMm n3 200 Besocunenos, MOCTYNHUBIINX B IPOJaXy, 4 UMeIOT
nedeKT 1Mo okpacke. HaiiauTe BepoOATHOCTE TOr0, UTO OAUH CJIYYailHO BHI-
OpaHHBIHA Besocune] He HMeeT JedeKTOB IIo OKpacKe.

4. B HexkoTOpoM peruone B teueHue 120 aue#t B roagy OTHOCHTeJAbHAasA
YacToTa JIMBHEBBIX AoxkAei cocrapuaa 0,05. CKoabKO AHE# B 3TOM peruoHe
B TeueHue aTux 120 gHeil He 6b110 IHBHEBBIX JOKACH T

5. B HekoTopoM peruoHe B TeueHue 200 gHeil B rogy OTHOCHTEJIbHAA
4acToTa rpo30BHIX jJoxkaeit cocTaBuia 0,09, CKONbKO AHell B 9TOM perHoHe B
reyenue 3Tux 200 gueil O6BLIM rPO30OBLIE AOXKIN T

6. B HexOTOpPOM ropoze ero JXHUTEAsAM NOCTYIIAIOT 3aKasbl, CAeJaHHEIe
UMU B HHTe€pHeT-MarasuHe Amazon, u B cpeguem Ha 500 sakas3oB mpuxo-
auTcsa 2 HeloOpoOKaueCTBEeHHEIX: O CKPBITHIMH Aedertamu. Halinnre Bepo-
SITHOCTB TOTO, YTO NOJYy4YeHHEI} BaMu 3aKkas, 6yaeT 6e3 CKpPBITHIX eEeKTOB.

7. B HekoTopoMm permoHe B TeueHHe 210 AHeil B roay OTHOCHTENLHAS
4yacToTa cHeromnazoB cocTaBmnia 0,2. CKOJIBbKO AHEl B 3TOM pPernoHe B Teue-
Hue oTux 210 gHeit mén cHer?
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Yacrs I. 3agaunu no Teopuu BepodaTHOCTE

5. UICNOJib30OBAHUE KOMBUHATOPHBIX YUCEN

B Gonee cHOXKHEIX cayyasX AJSA BbIYHCJEHUS YHCIa MCXONOB NAHHOTO
HCIBITAHUA MOXKHO MCNOJBb30BaTh KOMOUHAMODHbIE YUCAA, TTO3BOJAIONINE
HaiiTH YHCJIO HCXOJOB HCIBITAHNA B 3aBHCHMOCTH OT CHUTyanuu. Bcero ra-
KHX YHCeJ LIIeCTh: YHCA0 P, mepecTaHOBOK 1 3J€MEHTOB, 4ucio A’ pasme-

IIeHHi 7 2JIeMeHTOB 10 k MectaM (k< n), uuciao C! coueraHuit ua n snemMeH-
ToB 1o kB (kR<n), npuyeM 3TH NepeCTAHOBKHM, Pa3MelleHHs M COYETAHUSA

pacCcMaTPHBAIOTCA KaK 0e3 y4uéTa INOBTOPEHNS JAHHBIX 3JI€MEHTOB, TaK H,
HaoBOpOT, ¢ NOBTOPEHUAMU. 3aMEeTHM, YTO IPUMeHEeHHE FOTOBLIX CXeM IOf-
cueTa BapHAHTOB (KOMOMHATOPHLIX YyHCes) TpeOyeT U3BECTHOrO ONBITA, KO-
TOPBIH nIpuobpeTaercd ¢ yBeiHUeHHEeM UHCJIA PelleHHbIX 3a1a4.

YacTo pesyabTaT MCHBITAHUA MOKHO MPEJCTABUTH B BHAE HEKOTOPOIL
KOMOHHAI MY BJIeMEHTOB, 3AlTMCAHHBIX B BH/E IOCIeJ0BATEILHOCTH 3JI€MEeH-
ToB: (a,b,...,c) KoM6uHAaTOpHLIE YHMCJIA, TepeYrcJeHHble BhIIIe, IIOMOraioT
HalTH KOJUYECTBO TaKUX KoMOMHanuii. ByseM paccMaTpHBATH IOK& TOJb-
KO Takue KOMOMHAIlMHM, B KOTODHIX He AOMYCKAKTCH NOBTOPEHUSA 3JeMeH-
TOB.

5.1. NepecTanoeku 6ea nosTopéuuﬁ

Paccmorpum npumep. [Iyers TpeGyerca 4 GyKBEI 2, H, 0, b PACIIOJ0MKUTH
B onuH pax. Hac mHTepecyeT BOIpoC 0 TOM, CKOJBKHMMH CIIOCO0aMH 3TO
MOYKHO cAesiaThb. EC/IE MOpAJOK pacrnosiokennss OyKB 0espasfinueH, TO HX
MOJKHO PacoJIOXUTE OZHUM CIIOoCO00M, HATTpUMED, TAK KaKk OHM HAITUCAHBL:
&, H, 0, b. Ecnu nopaxok OYKB BayKeH, TO YHCJO CIIOCOGOB MOMKHO NpeacTa-
BHTH B BUJIe CJIeAYIOLIei CXeMbI, KOTOpPas Ha3blBaeTCA depegom evibopa.

Mecmo Oyxew 2.
Beezo 4

Mecmo Oyxéest K,
Beezo 12

Mecmo Oyxsaw 0.
Beezo 24

Meemo Oyxavt o,
Bceezo 24

B camoMm aene, nepBy0 OYKBY MOXKHO PacloJIOKUTL HA OJJHOM M3 UeThl-
pex Mect. Bropylo — Ha a000M H3 TpeX OcCTaBIIUXcA. Bcero moayamm
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5. HenoassoBaHue KOMOMHATOPHBIX YHCEA

12 papuanTOB. Ilocje 3TOro TpeThio GYKBY MOXKHO PACIOJIOMKHUTE HA OJHOM
U3 ABYX ocTaBiInxcda MecT. Ilonyunm 24 BapnanTa packjaagkn. U, HakoHel,
1ocjaeH00 6YKBY MOMKHO [IOMECTUTEL HAa ONHO OCTaBIIIeecs MeCTo — BhIOOpAa
yixce Her! HTak, cymecTByeT Bcero 24 BAPHAHTA PACIOJOMKEHHA UYETHIPEX
OyKB.

Ecnu 0600muTs 3afgauy Ha caydail mepecTaHOBOK It PA3JIMUHBIX 3JI€MEH-
TOB (6YKB) IO 11 MecTaM, TO MOJYYMM YHCI0 P, pasnu4YHBEIX BApHAHTOB, PAB-
Hoe {n—1)(n-2)...2-1. 9T0 mpousBeJeHNE AJA KPATKOCTH 3alNCH IIPHHATO

sanucelBaTh B Buae n! (uuraercdA: «3H GaKTOpHAI »).
Takum o6pasoM, obiree yiicio P, mepecTaHOBOK M3 n 3JIeMEHTOB §e3 I10-

BTOpeHNii pasHo nt!:
P =nl!.

n

IIpumep 5.1. Ha 4 kapToukax HanmucaHbl OYKBEI 1, H, 0, b, ITH KAPTOYKH
pacKJIaABIBAIOT HAa CTOJAE B pAA. KakoBa BepOATHOCTH TOTO, YTO IMOJYIHM
CJIOBO «HOJIL» 7 PeaysbTaT OKpyrinTe 4O THICAYHEIX.

Pewenue. Bce d4eTsipe OykBBl pasauuHbl., IlosTomMy cymiecTByer
41=4-3-2-1=24 cnocoba UX packJaakH. Bce pacKJajKH pABHOBO3MOMKHEI,
BaaronpusaTHBIX packjIajgok ogHa. CiezoBaTeNbHO, HA OCHOBAHHHU KJIACCH-
YEeCKOT0 onpeaeyicHHA BepOATHOCTH IIOJAYYHM HCKOMYIO BEepOATHOCTDH

P= 514— ~0,042. (Zpobs 5121- =0,041666...=0,041(6) npu OKpPyrJeHUH [HOO
TBICAAYHBIX, TO €CTh A0 «COMHHUTEJBHOr0» AeCATHUHOIO 3HAKA B paspsle ThI-

cauHbIxX gaet 0,042 w MBI nHOIeM i ~0,042). OrBet: 0,042,

IIpumep 5.2. Ha copeBHOBAHHAX IO NJIABAHHIO CPeXH YYACTHHKOB pa-
SHITPBIBAIOT ILJIABATENLHBIE JOPOMKKH, [0 KOTOPBIM IPEACTOHMT ILILITH
cnoprcmeHaM. IlycTe cpeau yuacTHHMKOB 3amjbIBa YYACTBYIOT O ILIOBIIOB:
IBa U3 KoMaHAB Poccun u no oguomy n3 CIIIA, ®panuuu n Uranuu, Hai-
JHUTE BEPOSTHOCTH TOTQ, YTO MNpeAcTaBUTEJH Poccuu OYAYT IIBITE 110 COCeA-
HHM AOPOMKKaM. |

Pewenue. IlmoBumli — pasauunble nogn. Ilostomy cyiecTByer
5!1=5-4.3-2.1=120 cnoco6oB X HEpecTaHOBOK IO AOPOMXKKaM OacceiiHa.
Bce 5Ti nepecTaHOBKH — DABHOBO3MOXHE. Haiiném uncio 61aronpuATHEIX
HCXOJI0B, TO €CTb YHCJIO BCeX BAPHAHTOB N3 120 BO3ZMOMKHEIX, B KasKJOM U3
KOTOPBIX MJIOBLUEI H3 PoccHn MARBYT 10 cocefHUM AopoxKKaMm. IloeTymum
TaK: CHavaja HalJeM 4HCJIO0 cIocoGoB BHIGOpDa ABYX COCEAHHX AODPOKEK.
Itnx BapuaHToB 4: (12), (23), (34), (45). B ka:xa0M U3 9THX CAydYaeB HANIHX
IUIOBLIOB MOYKHO paclpezeuTh AByMA crocobaMu. Ilosmyuum 8 BapmanTos.
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Yaers I. 3agaus 0o TeOpHH BePOATHOCTEIH

BospMeM OAHH H3 9THX 8 BApDMAHTOB M HailfileM 4HCJI0 cIocoBOB pacupeaelie-
HHA OCTABHINXCH TPeX IJIOBIOB IIO TPEM MecTaM. ITHX cnocobos 3!1=6. Ta-
KUM 00pa3oM, AJIS KaXKAOTe U3 8 BApMAHTOB DacnpefejieHHUs IJIOBHOB U3
Poccnu monyuaeM 6 pasivuHBEIX BAPMAHTOB paclpelielIeHUs BCeX IJIOBIIOB
o opoxKam facceitna, mpUYeM B KaxKJAOM M3 9THX BAPHMAHTOB HAIIH [LJI0OB-
IBI ILILIBYT MO COCEAHUM AopoxkKaM. [TonyuaeM Beero 8-6 =48 BapHaHTOB.

Teneprb, TOAB3YACH KJIACCHUYECKHMM OINpeAeSeHHEeM BepPOATHOCTH, Hali-

: 48 2.24 2
€M, YTO HCKOMAaA BepOATHOCThL paBHa P=——=——-=—-=0,4 . OrBer: 0,4.
120 524 5
Onpenenenue. IlepecTaHOBKOH M3 N1 3JEMEHTOB  MHOMKeCTBa

A= {al,az,...,an } Oe3 noemopenull (Bce 31eMeHTH MHOYKeCTBa A Pa3JNYHEI)

HA3LIBAETCS KOMOMHAIMA, coJepsKalllad BCce 71 3JeMEeHTOB MHOXKecTBa A,
IIpH 9TOM JBe II€PeCTAHOBKH OTJHUYAKIOTCA TOJNBKO MOPAAKOM 3JEMEHTOB,
BXOJAAINHNX B 3TH KoMOnHanuu. Yucao P, Bcex nmepecTaHOBOK U3 N 3J€MeH-

TOB MHOXecTBa A paBHO P, =n!.

5.2. 3anaum, B KOTOPbLIX UCNONb3YyeTcn POpPMyNna ANA UMcha
nepecTaHoBOK De3 noBTOpeHui

1. HaiiguTe BeposATHOCTBH TOTO, YTO B peayabTaTe caydaiiHoii paccra-
HOBKHM Bcex uuogp 1, 2, 3,4, 5 (non'ropeﬁna oMdpp He AONYCKAIOTCA) HOJaY-
YUTCHA HEYETHOE MATU3HAYHOE YHCJIO.

2. Ha#iauTe BEpOATHOCTH TOTO, YTO B pe3yJabTaTe CAyYaWHON paccra-
HOBKH Bcex nuop 1, 2, 3, 4, 5 (moBTOpeHusa nudp He JONYCKAIOTCH) MOJY-
YUTCA NATA3HAYHOE YHCJIO, AeJiAllleecs Ha 4.

3. Haiiante BepoATHOCTE TOTO, YTO B pe3dyJjbTaTe CAydalHOIl paccra-
HOBKH OYKB 2, &, 0, f IONYYHUTCH CAOBO «yz04». PeayabTaT OKpPyIJIHTE 40O CO-
THIX. .

4. HaiignTe BepoATHOCTH TOrQ, YTO B pe3yjbTaTe cAydaiiHOH paccTa-
HOBKH OYKB 6, 2, 1, 0, ¢, iy IOJIYYUTCH CJIOBO «2200yc». Pe3yabpTaT OKpyTrauTe
J0 THBICAYHBIX.

5. Haiigute BepoATHOCTL TOrO, UTO B pe3yJbTaTe cJay4yaiiHOM paccra-
HOBKU OYKB a, 6, ¢, U, K, I, 1, p, C, I NOTYYUTCS CAOBO «PeCnyorura».

6. PaGoTrHuK apxuBa paccTasjsier paboune nanku ¢ HoMepami ot 1 go 4
Ha MoJKy. KakoBa BepoATHOCTE TOTO, UTO IPH CAYUaHONH pacCTaHOBKEe HO-
' Mepa mamox 6yAyT nH60 BO3pacTaTh, AuGo yOpiBaTh? Pe3yabTaT OKPYraNTE
J10 COTBIX.

7. Cexperapb oTIpaBaseT 5 NHceM II0 IATH aapecaM, PpacKJAAALIBAA 3TH

IIHNCHMA B KOHBEPTHI ¢ HANMMCAHHBIMH aApecaMi cay4JaiHbiM obpasoMm. Kako-
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5. HeooasaoBanue KOMOMHATOPHBIX 4HCEN

Ba BEPOATHOCThL TOI'0, UTO BCe NHChbMA OYAYT OTIIpaABJIEHBI IO IPABHILHBIM
agpecaM? PeayabTaT OKPYIJINTE A0 COTHIX.

8. Cexkperaphb oTnpaBideT 5 MUCeM IO IATH apecaM, PACKJIAALIBAA 3TH
NMUCHMa B KOHBEPTHI CAy4YAHHRIM obpasoM. KakoBa BepOATHOCTB TOrO, YTO
x0T 661 0JHO MUCHMO OyIeT OTIIPABJIEHO O IIPABUJILHOMY afpecy?

9. CekpeTaps OTIpaBAAET 5 MNCEM IO MATH aJpecaM, PACKIAALIBAA 9TH
IIHUCHEMA B KOHBEPTHI CayuaitHbiM ofpaszoM. KakoBa BepOATHOCTH TOI'O, UTO
POBHO OOHO NHCbMO OYZET OTIPABJIEHO IO MpaBHJIBHOMY aapecy? Pesyjasrar
OKPYIJIHTE 0 COTBIX.

5.3. Paamewenus 6e3 nosTopeHui

OnAThL pacCMOTPHUM IIPUMEP.

ITpumep 6. ITycTs TpebyeTca HapHcOBaThH ABYXIIBETHEIN ()JIar ¢ TOpH30H-
TaJbHBIMH JUHASAMH OZHOIN HIMPUHEI, UCTIONBL3YVA 7 1IBETOB.

BaxHO MOHUMATB, YTO B HAILIEM IIPHUMEpe BAXKHBI He TOJIBKO CAMH IiBETA
I10JIOC, HO M MX PacnoJioykeHHe. IIpHHATO TOBOPHUTE: « NOPAJOK 8aXH eH U 8bi-
6upaem 2 u3 7». B nomgoOHHIX caydyasix UMeeM JeJIO ¢ pa3meujenuamu u3 7
no 2, '

IToacunTaem, CKONBKO TPeOyeMBIX GJIaroB MOXKHO HAPUCOBATE. s aTO-
ro yEoOHO HCIIOJIL30BATh Jepeao avitfopa (CM. BEIIIE)

Buifop nepsozo-
yeema. Beezo 7

Buwibop nepeozo
ysema. Beezo 42

MMosicnennn. Ilepsriit 11BeT MOXKHO BBIOpaTh ceMbI0 cmocobamu. Bro-
POH — TOJIBKO IIECTHIO, MOCKOJALKY (hJ1ar AoJKeH GHTE ABYLIBETHLIM. Beero,
KaK BHAUM, HONYYUM 42 BapHaHTA.

Ecan 06061muTE 3aauy Ha cay4dail pasMelUeHHi 71 pasANYHBIX 3JIeMeH-
TOB(1IBETOB) IO k MecTaM (k < n), TO HONMy4YHM unciao A, paBHoe uncy pas-

JUYHBIX pa3MelleHHH «W3 1 IreMenmoé no k», KOTOpOe paBHO
n(n-1)(n-2)...(n-k+1). 910 mpousBeieHHEe MOMKHO AONOJHHUTL A0 PaKToO-

pHala, eCciIH ero yYMHOMXHTE H, KOHe4YHO, Da3jJeIHB Ha IOPpOH3BeleHHE -
(n-k)(n—-k-1)...2-1=(n—-k)!. Torga nonyuuM, 410 06Illlee YHUCJIO pasmelie-

HUit A’ U3 N 57eMeHTOB 110 k¥ MecTam 6€3 HOBTOPeHUIi pABHO ———— :
(n-k)
!
n .
LI
(n—k)
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Yacrs 1. 3agaun 0o TeOPHH BepOATHOCTEH

3ameuanne, Hanomuum, uto 0!=1 u opm n =k nonyuaem
om_nl_ o p
(n-n) 0!

IIpnmep 7. ABToMAaT ciay4aifHEIM 006pa3oM pPHCYeT ABYXLBeTHRIH ¢uiar ¢
FOPHU3OHTAJBHLIMH IBETHBIMH JIRHHAMHE OXHOH HIMPHUHBI, HCIOJAB3YSA T 1Be-
TOB: TEMHO-CHHHH, CHHUI, roay0oi, TEMHO-3eJIeHbIH, CAJTATHBII, PO3OBEIH U
tduosnerosuiii. KakoBa BepPOATHOCTH TOrO, YTO MOJYUYHUM ¢GJar, COCTABJICH-
HBIHM 13 XOJIOJHBIX IIBETOB; TeMHO-CHHHH, cHHMH, rony6oit?

Pewenue. Obmee uncsao pacuserox (uara pasao A’ =7-6=42. Obmee

qmcyo ¢IaroB ¢ X0N0ZHON packpackoil paBHo A7 =3-2=6. Cuuraem, uro

BCe paClBEeTKH PABHOBO3MOYKHBI. I103TOMY MCIOJIB3YS KJIaCCHUECKOE OMpe-
6 1
JejleHue BePOATHOCTH, noaydaem P = 13 = - ~ 0,143 . OrBer: 0,143,

Onpenenenne. PasMelienueM 1 oieMeHTOB MHOKecTBA A ={a,,d,,...,d, }

0e3 noemoperuil (Bce aJIeMeHThHI MHOYKECTBa A pAa3NUYHBI) o kB MecTaMm
(k < n)Ha3bIBaeTcA KOMOMHAIINA, cOoAepsKallad £ 2JIEMEeHTOB MHOMKeCTBa A,
IIPH 3TOM ABA pa3MelleHUA OTAMYAIOTCA AHOO MOPAAKOM 3JEeMEHTOB, JTUGO
COCTABOM DJIEMEHTOB, BXOAANINX B 9TH KOMOMHanuu. Yuchao A,’f BCeX pas-

MellleHHUH 11 3JIeMeHTOB MHOKecTBa A 110 k paBHO
!
A* =n(n-1)(n-2)...(n-k+1)=—=>

(n-ky’

5.4. Coueranusn 6e3 noBTopeHni

Onsarte HauuHaeM ¢ npumMepa. IIyeTs TpeGyeTcs BBIOpaTh TpH pO3HI, Gea-
pasINyYHO KaKHe, TOJBKC HMEHHO pPO3bi, H3 KOP3HHBI, B KOTOopoii 5 po3 u 10
xpusaHTeM. CKOJIBKMMH CIIOCOGAMH 3TO MOKHO caeaaTh? Bo-nepBpIx, MbI
IMIOHUMAaeM, UYTO XpH3aHTeMbl He npwyéMm. BeiOupats ciaegyer ma3 pos. Ilo-
HATHO TaKKe, YTO Bce PO3Bl pasiauuHbl. [Ipupoxa He mo6UT mOBTOpeHMii!
IloaTomy Hy:XHO BHIOpPATh TpH 3JIEMEHTA U3 IATH H, KAK MEI 3HaeM (CM. BhI-
e pasMelleHua 6e3 NOBTOPEHHI), 3TO MOMKHO CAeJaTh Ag =5-4-3=60 cno-

coGamu. OgHAKO 3aMEeTHUM, 4YTO II0 YCJOBHIO, HaM 6e3pasINyHO, B KAKOM I10-
pPAAKe pacmoJiokeHBl po3bl. IlosToMy umciao 60 HY)XKHO YMEHBIIMTL, a
MMEHHO BO CTOJIBKO pa3, CKOJbKHMH CIIOCODaAMH MOYKHO MEepecTaBHTL 3 3Jie-

MeHTa, TO ecTh B 3!=6 pas. Toraa moayuum umciao cuocoGoB BeIGopa 3 ae-

60

60
MeHTOB U3 5 6e3 yueTa NOPAAKA, & UMEHHO 31 = 3 =10 cmocoboB.
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5. Acnionb3oBaHue KOMOHHATOPHBIX YHCEN

Ecan nogyMmaThb, TO HaC HHTepecyeT, CKOJIbKO MHOMEeCTB U3 TpeX 3Je-

MEHTOB MOYXHO COCTABHTDH H3 H 3JIeMeHTOB JaHHOT'O MHOXecTBa. IIyeTh ecTh
3TH NATH 3JIeMeHTOB (Pa3jIM4YHLIX po3): a,b,c,d,e. CHaYaJla BO3bMEM IO Of-

HOMY 3JIeMeHTY. JTO MOMKHO CAeJaTh MATHK cnocobamu: a,b,c,d,e. Temeps

K KaxxaoMmy OyzeMm noadupaTts BToOpoii, 6e3 mosropeHui. ITonmyunm
ab,ac,ad,ae,be,bd, be,cd,ce,de

U Tenepb — TPeTHIL:
abc,abd,abe,acd,ace,ade,bed,bce,bde, cde .

Ilonyumnnu gecaTs KOMOMHALMI MK, KAK IPUHATO T'OBOPHUTE, AECATE CO-
yemanuii 6e3 noemopenuii u3 5 2/1eMeHTOB 110 3. IIpUHATO FOBOPUTL: «7O-
PACOK ne gaxcen u guibupaem 3 ua 5» — 3HAYAT 3TO COUETAHHA.

‘Ecan o6001IUTE 3agauy Ha caydail coueTaHHi 1o R 3J1eMeHTOB U3 AAH-
HBIX 71 Pa3JMYHBIX 31eMeHTOB (1BeToB) (k'<n), To NoAyYuM yucio C' pas-

kR

" n!
JANYHLIX COYETAHHI, paBHOe — 2= —
B, (n-R)E!
o = n! )
n — .
kl(n—E)!
Onpenenenue. CoueraHueM H3 n 3JIEMEeHTOB MHOeCTBa

A= {al,a2,...,an} 6e3 noemopeHruil (Bce 3JIeMeHTEI MHOYKECTBa A pas3JIMYHBbI)
mo k (k <n) Has3pIBaeTca KOMOMHaLMA, cogep:Kaiian k aJieMeHTOB MHOMKeCT-

Ba A, IpU 3TOM JABa COYEeTAHHA OTJHYAITCA TOJBKC COCTABOM BXOAAIINX
3JIeMeHTOB, HO He HX NOPAAKOM ([TOPANOK He BaxkeH), T0 eCTh coueTaHHeM
H3 71 3JIeMEeHTOB MHOXKecTBa A ={a],a2,...,an} 6e3 noemopenuil no k HA3BI-

BaeTcA J1060e MHOMECTBO, cofiepkaliee k 3J1eMEHTOB, B3ATBIX H3 MHOXeCT-
Ba A= { al,az,...,an} . Yncno C! Bcex coueTaHNIi U3 . 971eMEHTOB MHOMECTBA

A no k 6e3 noBTOPEHEHH paBHO ‘
r  n!
" RkNn-k)!

IIpumep 8. B KonrenpKe nexart 3 nATHPYOJIeBble MOHETRI H CeMb JeCATH-
pybuaeprrx. KakoBa BepoATHOCTE TOro, 4TO, B3AB CJOy4YailHbIM 00pasoMm (Ha-
NIpHUMeEDP, B TEMHOTE M B I'PYOLIX NepYaTKaX) AB& MOHEThI, 00e OHH OKAXYTCA
necATHpY6IeBbIMU?

Pewenue. Obmee ynciao cnocoGoB B3ATL ABe MoHeTHl W3 10 paBHO
2 10! 10! 10-9
1 2110-2)! 2181 2

=45 cnocobaM. Yucao 6aaronpHATHEIX CIIOCO-
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Yacrs 1. 3agauu nmo Te0puH BepOATHOCTEH

6oB BBLIOpATH ABe aecaTupybiesble MOHETHI paBHO
2 71 776
C, = = = =21. CnepoBaTeIbHO, HCKOMAA BePOATHOCTEL PaB-
27-2)t 215! 2 .
2
Ha P= C—'; = 21 = 7 ~0,467 . OrBeT: 0,467,
¢ 45 15 ‘

5.5. Beibop napbi

E1ie ogHH THII 3aJ1a4 10 TEOPHH BePOATHOCTEH, MPHMBIKAIOIIAN K TIOHA-
THIO «YMCI0 COUYETAHHH», MOJKHO peIlaTh ¢ MOMONIbI KOMOHHaTOPHOrO
yucJa C,'f TakK, KakK 3TO CAeJIaHO BhIIIIEe, HO MOXXHO U ITO-gpyromy, 6ojaee npo-

CTO.

CyTh TaKHX 3aJa4 TAKOBA: MHOXXeCTBO JIIOJeH MIH IIpeIMeTOB, 0 KOTO-
pBIX HAET peub, pasbMBaeTcA Ha HeCKOJbKO TPy, U TpebGyeTcss HANTH Be-
POATHOCTH TOTOC, YTO [Ba 4YeJI0OBeKa WUJIHU IIpeJMeTa IONAJH B OJHY TDYIIMY
(eciu peub HAET 0 COPEBHOBAHWH — CHIrpasn Mexay coboit) uau Haobopor,
nmonaju B pasHele rpynnsl. MoyXHO yCJIOBHO HASBATh TAKHE 3aJa4YH 3afavda-
MH Ha «BBIOOD Naphl». PacCMOTPHM HEeCKOJNBLKO NIPUMEPOB:

IIpumep 1. B knacce 26 yenosek, us Hux 2 6aouanua. Kmace paséuau Ha
JBe pPaBHBIe NOATPYIIILI 10 aHTIMACKOMY A3LIKY. HaliTu BepoOsATHOCTH TOrO,
yTo 0fa GMOHANHA OKaKYTCA B OZHOM IpyIIIe.

Pewenue. PaccmorpuM oaHoro us 0J0HAMHOB. OH COBEpIIEHHO TOYHO
OKa’KeTcd B OZHOH M3 MOATPYII, Ha3oBeM eé 1-it moarpynmnoii. Kyaza Moxer
MOMACTH BTOPO#?

1 noarpyniia B

2 moarpynna

Ji1s BTOpOro cylllecTByeT pOBHO 25 Hcxog0B: 12 MecT B epBoii moarpyn-
ne (ogHO yske 3aHATO!) 1 13 MecT BO BrOpoii. Bece oHu (MecTa), KOHEUHO,
paBHOBeposATHbI. [103TOMY BEPOATHOCTH TOTO, YTO 00a GJIOHAMHA MOMALYT B

12 ‘
OAHY MOArpynny, paBHa :2—5 =0,48. O6paTM BHUMaHUe, YTO 380AHO Mbl BbI-
ACHUJHU H BEPOATHOCTE TOT0, UTO GJOHAMHEI IONMAAYT B pasHhIe CPYIINbI, OHA
13
aBua — =0,52.
pPasHa 95

O6paTM BHUMAaHHE, UTO NOAOOHLIH criocob pemenns paboTaeT TOJIBKO B
TOM CcJydae, ecJH KJacc [OeJNTCA Ha TIPYNNe OZUHAKOBOIO pa3sMepa
(cm. Taxxke [Ipumep 3).
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5. HcnoabsoBarie KOMOHMHATOPHBIX 9HCEN

IIpumep la. B knacce 25 yenopex, u3 Hux 2 6aouguna. Kaace pas6nau
HA JBe MOAIPYINEHI 110 aHMIHHECKOMY A3BIKY — 12 1 13 uenoeex. Haiitu Be-
POATHOCTH TOrO, UTO 008 OI0HIHHA OKAXKYTCA B OLHOM I'pyiie.

Peuwenue. 30ech, K COXAJEHHIO, AHAJOTHYHOE NPEALIAYIIEMY pPeIleHHne
He IIPOXOJUT, Belb PPYNILLI Pa3HoM BeaHUYHHBI! [IpuXoauTCsa HCIIONB3OBATH
O0OLIHI TTOAXO.

CHauana HaiifiéM ofIee yucao cnocoboB pasgeneHus 25 yYEeHHMKOB HA
Aee noarpynnel no 12 u 13 yenopexk. Ecau BrIGpaTh 12 YesloBeK B OJHY MMOI-
rpynny, To BTopas IOATPYIIAa IO COCTaBY ONpeAeJHTCA 0HO3HAYHO. To xKe
caMoe, ecad BHIOpaTh 13 YenoBeK B OAHY MOATPYINY, TO BTOPad MOATPYIIIA
II0 COCTABY ONpeAeJMTCA OgHO3HayHO. IloaToMy umcio cmocofoB paspaesie-
HuUsA 25 YyuyeHMKOB Ha JABe moArpynnel mo 12 um 13 uenosek paBHO
Ci=C = _25! (moka BEIYMCAATS He Oyaem). Urak, N = M5!

121x13! 121x13!

Tenepp HAUAEM YHUCIO M OGAATONPUATHBIX pasfesleHUil KJjacca, IIPpH Ko-
TopoM 2 GIOHAWHA OKAKYTCHA B OJHOH IOATDYNIIe. ITO YUCIO M CKIAIEIBA-
eTcsa U3 Beex MepBBIX moArpymni mo 12 4YesioBeK, B KOTOPLIX 3allHUCaHbI 3TH

HallH OJIOHIWHEI M U3 BCeX BTOPHIX NMOATpPyNN no 13 desnoBek, cpegu KOTO-
23!

puix 2 6ouauHA. Yucyao noarpynn no 12 yvenosek paBHO c;;_' = W (Ge-
+ X .

péM couerauud u3 23 no 10, nockonaesky 2 6JIOHAMHA yKe 3allHCAHbI B Iep-

23!

BYlo TOAIPYINY), a HMCNO TOATPYNN mo 13 wemosex — Cp=r. -
X

CnepoBaTresibHO, HCKOMOE YHCJIO 6JIaI‘Ol'IpPI.HTHbIX HCXOAa08 paBHO
231 231 231(11x12+12x13) 231x288

+ = .
10!x13! 11!x12! 121x13! 121x13!

m=Ci3+Cli =

Y1061 HAHTH UCKOMYIO BEPOSATHOCTD, OCTANOCH HAHTH OTHOIIEHUE

231x 288
121x13!  (23!x288)-(12!x13!) 288 48 _0.48
25! (121x13!)-251  25x24 100

121x13!

Bo3MorkeH 1 HHOM NOAXON AJIA BEIYUCJIEHUA HCKOMOI BEPOATHOCTH.
B kaacce 25 yesmoBek. 3aHyMepyeM BCeX YYEHHKOB YHcJaMHu oT 1 mo 25.
ITycTs B nepByIO rpynmny monagyT HoMepa ot 1 go 12, 4 Bo BTOpyilo — ot 13

A0 25. PaccMOTPHM 4YHCJIO ¢IOCOG0B IPHCBOUTL ABYM GJIOHAMHAM B& HOMe-

pa B mpegenax ot 1 go 12: ato Gyner uucio coueranuin C, = 122J =66 . Ko-
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Yacrs 1. 3agaun no TeopHHU BEPOATHOCTEH

JUYeCTBO CHOCO00B NPHCBOUTH ABYM OJIOHAWMHAM ABA HOMEpa B Opejeax oT

13 no 25 CZ, =}~3—;—2— =78 . U, HakoHel, oblee YUCIO CIOCOGOB NIPHCBOUTD

25-24

IBYM OJIOHAMHAM KaKHe-TO ABAa Homepa oT 1 xo 25 paBHO C225 = =300.

L} .
3raunT, Beero ucxogos 300, u3 KOTopriX 61aroNPHATCTBYIOT HAIlleMy cOBHI-

THio 66+ 78=144, 1 oTBEeT NoIyYaeTcA TAKOM: % =0,48 . OrBeT: 0,48.

Ilpumep 2. B TypHupe no maxmMaTaM y4acTBYIOT 86 rpoccMeiicTepoB, H3
Hux 12 poccusin. HaiiTH BepoATHOCTE TOro, 4T B mepBoM Type Crentan JIu-
XOHeeB CHIIPAET CO CBOMM COOTeYEeCTBeHHHKOM.

Peuwenue. Byaem ncxoguTh U3 TOro, YTo Naphl B IePBOM Type BuIOHMpa-
10TCA KepedbbeBKoil, To ecTh cayuaiiHo. 3adukcupyem CrenaHa 3a OJHUM H3
HTPOBBIX CTOJIHKOB, U 6y/leM UCKAThL eMy napy. SIcHo, uTo BEIGHpATL HaAO H3

55 yuacTHHKOB (caM ¢ co0oil OH He MOKeT UIpaTh!), a POCCUAH cpegH HHX
L
11

O6yaer 11. Takum o6pasomM, oJiyyaeTcH OTBeT: T =0,2. Orser: 0,2.
IIpumep 3. B knacce 21 yueHHK, IJs COCTABAEHHA rpadHKa AeKypCTB

UX pa30naH Ha 7 rpyNm Mo 3 YejioBeKa CAyYaAMHLIM o0pasoM. Hafliaute Be-

POATHOCTH TOTO, uTO yuaweca Tana n JJlana nonaau B OAHY rpynny.

Pewenue. TaHns coBeplileHHO TOYHO Monaja B oAdy u3 rpyni. Ilyers ato
rpynna HoMep 1. Torga mocuuTaeM KOJHYECTBO Pa3HUYHBIX BAPHAHTOB AJA
Jauu. B nmepBo# rpynne Aa1s Hero ecTh ABa MecTa (OOHO yiKe 3aHATO TaHeit),
a Bcero BapuaHTos 20,

1 rpynna Taunn

2 rpyma

3 rpynma

4 rpynna

5 rpymnmna

6 rpymnmna

7 rpyuma

IToaTromy Beero ucxonos 20, a GaaronpusaTHelx U3 HUX 2. [Jonygaem or-

20 =0,1. OrBet: 0,1.

BeT:

Hna cpaBHeHHA NMPHBEAEM pellleHHe MocjelHell 3afauyHl ¢ MOMOINLIO MO-
HATHSA YHCJA COUeTaHMNH.
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5. HenoapsoBanue KOMOMHATODHBIX YHCeN

Bcero B kiacce 21 uenoBek, N03TOMY KOJHYECTBO ClI0cO60B BHIOpATL ABA

MecTa B Tabauie gexypcTB Ana Taum u ,[[énn paBHO C:l =?~%@=210.

CrOBBKO H3 3THX CIIOCO0OB ABIAIOTCA OnaronpuaTtaeiMu? Haiigem ckoib-
KHMH cImoco0aMu MO)KHO pasmecTuth TaHio u JlaHio B mepBoii rpylie: 9To
uncao pasgo C:=3. Ho rpymn Bcero ceMb, IO3TOMY cyliecTByeT 7-3=21

BO3MOYKHOCTh MOMecTHTh TaHio u HaHio B ogHoil rpynne. Takum obpasom,

[OJy4aeM OTBET: Ezil_ =0,1. OtgeT: 0,1.

5.6. NonoaHuTenbHbIE 3apaum

)i 2012
BoidHCIUTE Cyg 5 +Cogys -

2 2
Berancauts Cyp. —Cop o

Hoxaxure, uro C5 , +Co , =2013%.

Pemwre ypasuenue: C> +C? =15(n-1). (n — HaTypaJbHOE YHCIIO).

+

R W e

. Pemure ypasrenne: C? =66, (n — HaTypajbHOe YHCJIO.)

6. YroGombme — P, unu C),?

7. B rnacce yuates Konsg u Baca. Knace cayuaiiHeIM 06pa3oM AesiaT Ha
rpyuns no ¢uskyastype (11 m 13 uesoBek). HaanTe BepoATHOCTD, UTO
Konsa u Baca monazyT B OGHY IpyImy.

8. B kiacce yuatcd ape mogpyru — Csera u Jama. Ha mKoabHBIX CcO-
PEBHOBAHMAX KJIACC Pa3fieIHJIH Ha 4 TPyINH 0o 5 yeaoBek kaxgaa. Hatigu-
T€ BePOATHOCTb TOr0, YTo CBeTa u Jawa monajyT B OGHY 'PYIITY.

'9. B zasske c6opHoii Poccuu 23 dpyrboauncra. CkoAbKHMHE criocofaMu
MOXKHO BBRIOpaTh 11 uesoBeK cTapToOBOro cocTara?

10. B zaaBke cbopuoit Poccuu 23 dyrboamcra. Haiaure BepOATHOCTH
yragaTk 11 4eyioBEeK CTApPTOBOTO COCTABa, €CAH M3BECTHO, UTO BCE MOTLYT
BBIHTH Ha I0JIe ¢ PABHOH BEPOATHOCTLIO.

11. Tect cocTouT u3 5 samanuii. KakoBa BepoATROCTE YraJZaTh NIPaBHJIbL-
HEBI# OTBeT XOTA ObI B OIHOM 3aJaHHH TECTA, €CJIH K KaKIOMY 3aZaHHIO JAHO
10 YeThIpe BAPHAHTA OTBETa, U3 KOTOPHIX TOJBKO OAMH BEPHBIH?

12. TecT cocTonT U3 5 3agaHui. KaKkoBa BepOATHOCTEL YragaTk NPaBHJIb-
HbI€ OTBETEHl POBHO B JBYX 3aJaHHAX TECTA, €CJIH K KaKIOMY 3aJaHHIO JaHO
10 YeThIpe BaApHAHTA OTBETA, U3 KOTOPBIX TOJBKO OAWH BEPHBIH?

13.‘Tec'r cocTonT U3 S 3amanmii. KakoBa BepOATHOCTE YrahaaTh IIPaBHJIIb-
Hbieé OTBEThl POBHO B TPeX 3aflaHUAX TeCTa, €CJIH K KaKJAOMY 38JaHHUIO JAHO
110 YeThIpEe BADMAHTA OTBETA, K3 KOTOPHIX TOJBKO OAHH BEPHBIMN?
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Yacts I. 3agauu no reopun BeposiTHoCcTe

14. Yuenuku 9-ro kaacca uaydaior 10 npeaMeTroB. CKOABKHMHE criocofa-
MH MOYKHO COCTABHTh paclHCAHHE YPOKOB Ha OHH A€Hb TaK, YTOOR! ObLI0 7

Pa3JIHYHLIX YPOKOB? _

15. YueHukH 9-ro gaacca uay4damoT 10 npeameroB. KakoBa BepOATHOCTH
yraJaTh pacicaHie Ha OZUH JAeHb, €CJIH U3BECTHO, UTO B 3TOT JeHb OyaeT 7
VPOKOB, H BCe OHH PASJIHYHBI?

16. CoOpaune counnenuii I>xexa JIoHaoHa cocTOUT 3 8 TOMOB. CKOJIb-

KHUMH CIIoc00aMH MOKHO PACCTABUTh 9TH TOMA Ha KHIYKKOH ITOJKe?

17. Pemure ypaBHeHHe: A =42A2 (x — HaTypanbHOe 4HCII10).

18. Ha nonke croutr 30 kuur, 10 u3 KOTOpeIX A paHbie yutaia. He ras-
AfA, A CHUMAIO ¢ NONKH 3 KHUTH. HaiiguTe BepOATHOCTh TOrO, YTO A YXKE UH-
Tan KaXxIyio U3 HUX.
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YACTb Il. 9/IEMEHTbI CTATUCTUKU, TABJIUL bI,
OBPABOTKA AAHHbIX

1. CTATUCTUMECKHUE XAPAKTEPUCTUKH

PaccMOTPUM CTATHCTHYECKHE XapaKTePUCTUKH AAHHEBIX, MOJYYEHHBIX B
pe3yibTaTe U3MEePEeHHA HEKOTOPBIX BeJHYHH TAKHX, Kak memnepamypa,
dasaenue, dauHa, naouw,ads, 06sem, 6aAAbL peilmunza u m.n.

IlycTs, HAIpMMeEDP, H3BECTHBI 3aMephl TEMIIEPATYPHl B TeueHHEe OJHOTrO
JHA B onpegeneHHoM MecTe. IlycTs sTi gaHHble (B rpaaycax llenbcus), oHM
00pasyIoT 66t60pKY, TAKOBEI

1 2 2,3 1,8 1,5 2 2,1 2,2 2,2 2,6 | 2,4 2,1

2 2,2 2,1 1,9 1,9 1,8 1,9 1,7 1,5 1,5 1,2 1,1

EcJiM pacmnoyIosKuTh 9TH YHCJIA B MOPAJKE BO3PACTAHU A, TO MOJIYYeHHBIH pAL

1 1,1 1,2 | 1,56 1,5 1,5 1,7 1,8 1,8 | 1,9 1,9 1,9

21 2 2 2,1 2,1 2,1 2,2 2,2 2,2 2,3 2,4 (2,5

- YHCceJ HA3BIBAETCHA SAPUAYUOHHBIM pAadom (ynopadoiennoit 6vi0OprOl,
cmamucmuyeckoil 8vt6opioil ); 4neHbl BAPHATITMOHHOI'O PAAa MHOTAA HA3bI-
BAIOTCSA 8aAPUAHMAMU.

Mb! BHAMM, UTO HEKOTOPbIe BAPHAHTHI IOBTOPAIOTCA. UNUCAO TAKHUX MO-
BTOPEHHUIl Ha3BIBaeTCsA wacnmomoil eapuanmbuvi. Hanpumep, Bapuanra 1,2
uMeeT yacToTy 1, a BapuanTa 2,2 — 3. Hcnonbaysd MOHATHE YAaCTOTH {TOY-
Hee abCconomHoil 4acmomast 6apuaHmsl) BADUAITHOHHBIH PAJ HHOTAA MOYKHO
COKPaTHUTh, JNOIMOJHHMB €ro CTPOKOIH ¢ YacTOTAMH, KOTOpHIe 0003HAYAIOTCH
O6ykBOI n, , rAe i — NOPAJKOBEIA HOMED BapHaHTHI. B HallleM Ipumepe IO-

JYYUM

i 1 (1,112 |1,5{1,7|18119| 2 (2122232425

&t |1 |1 1|311] 23|38 |3|11]1]1

CyMMa Bcex 4acToT paBHA 06vemy svibopru:
1+1+1+3+1+2+3+3+3+3+1+1+1=24.

Cpensee apndMeTHyecKOe BCeX BAPHAHT Ha3blBaeTCA cpednuM 3Haxenu-
eM 6bi00pKU NI 66L60pOLHbBLM cpedrum, KOTOpOE 0003HadaeTcs ¢ . B Ha-

LIeM cJaydae cpegHee 3HaYeHHe PaBHO

33




Yacte I1. DneMeHTHl CTATHCTHKH, TAGIKLIEL, 06paboTka JaHHBIX

1+1,1+1,2+3-1,5+1,7+2-1,8+3-1,9+3-2+3-2,1+3-2,2+2,3+2,4+2,5
24 -

_ 44,9

~a "

f=

1,9.

ITonyueHHEIH pes3yJLTAT O3HAYAET, UTO B TeUeHHE AHSA CPeJHAA TeMIle-
paTypa B JaHHOM MecTe cocTaBuja 1,9 °C.

MbI BUAHM, YTO B T€YeHHEe JHA TEMIepaTyphbl (BAPHAHTHI) OTKJIOHAIHUCH
OT cpeaHero sHauenusA. CpeiHee 3HAY€HHe KBAAPATA OTKJIOHEHUA BapHaHTEI
OT cpeZilHero 3HaUeHHUs Ha3blBaeTcs ducnepcueli Boibopku. [ucnepcus o6o-
3HayvaeTca OyKBoil D, u moKaseiBaeT, KAKOBO cpednee snavenue xeadpama

OIMKROHEeRUR BeIMUUHBI OT €e CPeIHero 3HAUeHHA.

Takum 06pa3oM, YTOOBI HANTH AUCITEPCHIO BEIGOPKH HYKHO:

HaATH OTKJIOHeHHUSA BCeX BAPHAHT OT CpeAHero 3HaueHHu4,

BO3BECTH 3TH OTKJIOHEHHA B KBaJpaT U

HalTH cpeiHee HOJYYeHHRX 3HaYeHUI.

O6bIYHO BCE BRIYMCJIEHHS TPOBOJAT B TabauIle.

t 1 {1,11,2(1517|1,8(1,9] 2 |21/|22|23]|24)|25

t.-t |-0,9/-0,8/-0,7{-0,4|-0,2{-0,1|/ 0 | 0,1 { 0,2 | 0,3 |0,4|0,5]0,6

n 1 1 1 3 1 2 | 3] 3 3 3 1 1 1

(t,-%)*0,81/0,64|0,490,16 [0,04]0,01| 0 [0,01|0,04{0,09/0,16(0,25 0,36

Tenepbs HaXOAUM JHCTIEPCHIO

D= 0,81+0,64+0,4€:l+3-0,16+0,04+2-0,01+3-0+
: 4 24

+3-0,01+3-0,04+3'0,09+0,16+0,25+0,36 _ 38,67
24 24

~0,15.

Hrak, qucnepcua — cpefHee 3HaueHHe KBAAPATA OTKJIOHEHHA TeMIepa-
Typsl (¢, —%)* B JaHHLI{l MOMEHT OT Cpe/IHEro 3HAYEHUA | TeMNepaTyphl CO-

crasaser 0,15(zpaol] ¥’ . O6paTuTe BHUMaHHEe Ha PA3MEPHOCTh: KBaJpaTHbIe

rpagych! Lleabcus! 3Ta BeIMuMHA He HOKASLIBAET JHHeilHOe cpefHee 3HaAUE-
HHE OTKJIOHeHHA. [I1A yCTpaHeHWs TAKOH CTPAHHOM PAZMEPHOCTH OBBIYHO

BBLIYHCJIAIOT pACcCeArUe BAPDHAHT OT CPefHero 3Ha4YeHUsA, PaBHOE KBAaJPaTHO-
My KODHIO H3 AmcnepcHu. Pacceanme npuHATO oGo3HadaTh OyKBOil G,. B

Hamuiem npumepe 6, =./D, =/0,15~0,39.
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1. CraTHCTHYECKHE XaPAKTEPUCTHKH

ITpu HEKOTOPBIX HCCIEIOBAHHUAX MCIOJIBIYIOTCA APYTHe CpPeJHUEe: Me-
nuama M, umoza M, .

Onpenenenne. Meduanoit M, ynopadouenHoii 8vi6opru Ha3vi8aemcs

HUCNO, PABHOE 3HAYEHUIO 6APUAHMbL, KOMOpoe Jeaum 8bl60pKY Ha dae, co-
depacauiue o0UHAK080€ HUCAO APUAHT.

lpumep. PaccMOTpUM ynopsagodeHHYO BAPHAHTY CpPeJHEro pocTa yda-
muxca 11 knacca:

i 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

h, |1,74|1,76 1,76 |1,76|1,77{1,77|1,78| 1,8 {1,81|1,81|1,82|1,84|1,85

Bribopka coaep:xkuTr 13 BapHAaHT, MO3TOMY BapHaKTa, JeJIAHIadA BEIOODPKY
nomnonam, pasHa h, =1,78 . CienoBarenvHo, meguana M, =h, =1,78.

i 1 2 3 4 5 6 7 8 9 10 | 11 | 12
h |1,74|1,76|1,76 | 1,76 [ 1,77 | 1,77 | 1,78 | 1,8 | 1,81 |1,81 (1,82 | 1,84

Ecan 6b1 BeibOpKa cojep:kasa 12 BapHaHT, To MeguaHa paBHAJACH Obl
moboMy YHCHY, JeXanmemMy Mexay b, u k.
Hanpumep, Anaa ynopagodenHon seibopkn h; =1,77, h, =1,78 , moaTromy

MeAnaHa BEIGOPKH eCcTh J106oe unciio, jJexalliee MEKAY HUMH. OO0bI4HO BBI-
~ 6upator cpexnee apudmernueckoe ITHX papuant: M, =0,5(h; + ;) =1,775.

Ho aT0 EeobsA3aTeJIBHO, MOXKHO B3ATh, HallpuMep, n 1,772,
OTMeTHM, YTO BEPOATHOCTH TOTO, UTO 3HAUEHHE BApUAHTEHI OOJILIIE Me-
JUAaHBI PABHA BEPOATHOCTH TOr0, YTO 3HAUEHHE BADHAHTHI MeHbINEe MeHAHBI

u pasHo 0,5.
Omnpenenenue. Modoit M, ynopadouennoil 6bi60pKU HA3LLEACTCA HUCO,

PaBHOe 3HAYEHUN 6apPUAHTbL, KOMODPOe umeem HAUBOALULYIO wacmomy
(2auie Opyzux acmpevaemcs 6 8apuayUOHHOM pade ).

Hanpumep, aasa BbIOODKM, TpPHBEIeHHOH BbIIlle, MOJa pPAaBHA
M,=h,=h,=h, =1,76, MIOCKONBKY APYyTrue 3HaUeHNA BCTPEIAIOTCA PexKe.

Bri0opka MOXKeT UMeTh HECKOJIBKO pasJMYHbIX Moh. I[IpuMepoM mMoxker
CIYAHUTH Clleaylollan BeIOOpKa,

i 1 2 3 4 5 6 7 8 9 10 | 11 12
h, 11,741,776 1,76 1,76 {1,77 1,77 [1,77| 1,8 |1,81 1,81 |1,82|1,84

KQoTopada HMeeT ABe MOJAbI:
M =h,=hy=h,=1,76 u M"=h, =h, =h, =1,77..

Baxcro snamo, umo gepoamuocmbs mozo, ¥mo cAyiaiitHo 6blOpPaHHOe Huc-
20 @ pasro mode: a =M  — nHauborbWas U3 8cex gepoamHocmell mozo, ¥mo

Fmo HUclo a4 pasgio HEKOMOPpOMY UHOMY SHAYUEHUI0 6APUAHMIbL. Hanpu.nep,
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Yacrs II. 3reMenTH CTATHCTHRH, TabMUIILL, 00paboTKa fAHHBIX

8ePOAMHOCHLL MO26, MO CAYHAlHO 6bi0panHoe wucao a=h =1,74 paena
1/12, a eepoamnocme mozo, umo a=M, =1,76 pasna 1/4 u mot eudunm,

wmo jOonvuie, vem 1/12 empoe.
2. BAJAYUN O CPEOHEM APUDMETUYECKOM U MEAUWAHE

YacTo CJI0KHOCTh MPEACTABJAIT YHCTO JOTHYECKHE 3ala4UH Ha CpeIHee
3HaYeHMe ¥ MeAHAHY, TO €CTh 3ajJjayH, I'le HHUEero CYINTATh He HaJ0, a Tpedy-
eTCA TOJBLKO YeTKO 3HATh ONpelesieHHe COOTBeTCTBYIOMIeH XapaKTepHUCTUKH.
HobaBader CHOMHOCTH M YACTO HECKOJBLKO 3alyTaHHoe ycjoBue. Hanpmn-
Mep:

3anava 1. Cpeauuii pocT yueHHKAa B KJiacce coctaBaseTr 171 cm (To ecTh
cpegHee apudMeTHYeCKOe 3HAYEHHNIH pOCTa IJIA BCEX YYEHHKOB KJacca pas-
HO 171 c¢M). U3BecTHO, UTO B KJacce yunTcs Baca BacuH, deil poct paBeH
180 cm. BeiGepuTe BepHOE yTBepXK AeHHE:

‘A. B xnacce ecTb yueHHK pocToM 162 cMm.

B. B kaacce ecTb yueHHK pocToM poBHO 171 cM.

B. B kimacce ecTh Y4eHHK pocTOM MeHee 171 cm.

I'. Bacsa BacuH — caMbiii BLICOKHH YUeHHK KJlacca.

Peuwenue, PaccMOTPHM Bce yTBEPIKAEHHUA 110 OUePEH:

«A» — 310 yTBep:KAeHHE, OMeBHAHO, HEBEPHO, TaK KaK MpO 3HAUYEHHA
pocTa ocTaNlbHEIX YUeHHKOB (KpoMe Bacuiausa) HH4ero He ckasaHo. B Knacce
MOXKeT OBITh YUeHHK pocToM 162 cM, a MOMKeT U He OHIThL, HH(POPMAILHH Y
HaC HeJIOCTATOYHO.

«B» — aTOT OTBET AOBOABHO YACTO BHIOHPAIOT MIKOJbHUKH NPH PEIIEHHH
AAaHHOM 3alauH, HO OH, KOHEYHO, TOXXKe HeBepeH. Beab H3 TOro, 4To cpefHee
3HaUYeHHEe HEKOTOPOH BeJIHUHHBI PABHO @, He CJIeIYeT, UTO 3TAa BeJIHUHMHA XO-
TA GBI pa3 MpUHNMAaeT 3HaueHHe a. K npuMepy, KJIacc MOT COCTOATDH U3 AeBA-

T desqoBeK poctoMm 170 cMm, u Bacu Bacuua. Torga cpenHee apudpmeTnde-
170-9+180

CKOE€ pPaBHO 0 =171 ¢M, HO B KJjacce HeT HHKOIO POCTOM POBHO

171 cmM.

«B» — mycTh 3TO He Tak, H B KJacce HeT yueHHKOB HMKe 171 cm. Torga
cpeanee apudMeTrueckoe 6yger Goapme 171 cM (Bce yUYeHHKHM He HMXKe
171 cm m ecTh eiuie Baca Bacus!), 4To npoTHBOPEYUT YCAOBHIO 3aauu. 3Ha-
4yHuT, OTBET « B» BepeH.

«I'» — poBonbLHO NpaBIONONOOHOE YTBEPXKAeHHE, HO KaK A B IYHKTE «A»
y HaC HeT CTONPOIIEHTHOH YBepeHHOCTH, TaK Kak HHOOpMATNU CIAUIIKOM
MaJio. B Kjaacce MoryT ObiTh 1 GoJiee BEICOKHE YUEHUKH, 3HAYHT, YTBEePIKIe-
Hue «I'» weBepHo. Oreer: B.
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2. 3agauu o cpeHeM apu(PMETHYECKOM X MeJHaHe

3anaua 2, Crioapjecca HOJKHA MMeTh pocT He MeHee 170 cMm. Ecth ye-
ThIpe IpyInbl KaHAUAATOK B cTioapiecchi: A, B, B,I'. B kakoii us Hux, no
KpalfHel Mepe, IIOJOBHHA AEBYIIEeK, MOXKeT paboTaTh CTIOApAeccaMy, ecji
BBHINOJIHEHBI CJIEAVIONIHE YCIOBHA;

A — pocT camoil BLICOKOH eBYIIIKH paBeH 185 ¢Mm;

B -~ cpenumii poct geByuek pased 171 cm;

B — poct caMoii HeBRICOKO#H geByLIKH 168 cMm;

I’ — meaunana pocra neBymek paBHa 170,5 cM.

Peuwenue. PaccMOTPHUM BCe BO3MOMKHOCTH 110 OUEpPeIH:

A — u3 TOro, 4TO caMas BEICOKAs JeBYLIKA HUMeeT pocT 185 cM, He cie-
AyeT HHKaKoH MHQOPMAIIMK O pocTe ocTanbHeIX, IloaToMy mpo rpynmy A
HHYErQ OIpeAeIeHHOIO YTBEPXK AT HeIb3d.

B — nycTh B aToil rpynne Bcero 3 AeBYINKH: ABe pocToM o 169 cm, & oa-

Ha 175 cm. Toraga ux cpegHmMii pocT paBeH 169+1§9+175 =171 ¢M, ogHako

IBe U3 TPeX KaHAHAATOK He MOAXOAAT Moj yciaopue. IlosroMy mpo Ty rpyn-
IIy HEJIb3A YTBEPIKAATD, YTO XOTA OBl IIOJIOBUHA ee YUYaCTHHIL He HizKe 170 cM,

- B — mpo aTy rpynny Toe HUYEro He IOHATHO, Kak U npo A. Pocr ogHoi
JeBYINKH HUEYero He TOBOPHUT HaM 00 OCTaAbHbBIX.

' — no onpeneneHuo, ecjau MearaHa Habopa uucen pasHa 170,95, To, no
Kpaiineil Mepe, MOJOBHHa YHces 3Toro Habopa He MeHbme 170,5. A 3nauuT
He MeHee IIOJOBHUHEI AeByileK u3 rpynmsl I He Himvke 170,5 ¢M, 4TO BOoNHe
yaoBJeTBOpAeT yeaosuio, IloaTomy BepHriii oTBeT: «I'». OtBeT: I'.

PacecMoTpuM TpaagHIIMOHHBIE 38JaYM Ha BHIYMCICHHE CPeIHEro apugme-
THYECKOTO U MeJHaHHI.

3azxaua 3. B Tabauiie nokasaHo spemMs (B MUHYTax), KoTopoe Tpatui Ilers
. Ba ZOPOTY H3 LIKOJILI AOMOH KaXKIuIi AeHs B TeueBUe Hegenu. Haligure cpen-
Hee BpeM#, KOTOpoe OH TPAaTUM KaXKAbIH JeHb Ha JOPOr'y H3 ITKOJIBI JOMOH.

oH BT cp YT nr ch
10 12 18 8 6 9
Peutenue. B 3agaue npocto TpebyeTcsa HaHTH cpefEee apudpMeTHUECKOe
10+12+18+8+6+9
Habopa umcen 10,12,18,8,6,9. Briuucaaem: 3 =10,5.

Oteer: 10,5 MunyT.
3agauyy MOryT OBITH YCJIOXKHEHEI, B TAKHX CAYYaAX MPUXOAHUTCHA BRIYHC-
JIATH MEAHAHY U cpefiHee apudMeTHIecKoe HE OJHUH, a ABa WIH 0oJiee paa.
3agaua 4. B Tabaune nokasaHo Bpems (B MHHYTaX), KOTOpOe TPaTHIH
Ilera u [lama Ha AOPOTY M3 LIKOJIbI AOMOM KajyKAbIl /leHb B TeUeHUe HeaelH.
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Yacers II. 3eMeH TR CTATHCTHEKH, TAOIMIILI, 06paloTKA JAHHEIX

Haiigure, KTO 13 MAJILYHKOB B cpeJHEM TpaTHJI OoJibIIe BpeMEeHH Ha JOpory,
1 Ha CKOJIBKO MHHYT.

H BT cp 4T T cO
Ilers 10 12 18 8 6 9
IMama 13 7 8 9 11 9

Pewenue. Ileta B cpeaHeM  TpaTHMT Ha  JOPOry  AOMOH
10+12+18+8+6+9

6

=10,5 MUHYT KaXxALIA JeHb, Ilama B cpefHEM TPATHT

Ha AOpPOry JAOMOIi 13+7+829+11+9 =9,5 munyrt. 10,5-9,5=1. Orser: Ile-

TH, Ha OAHY MUHYTY,

3amaua 5. KocTa B TeueHHe MepBoil YeTBepPTH MOJYUYHA CIAEAYVIOIIHe
OLIEHKM 110 MaTemaTruke: 2,3,3,2,2,2,2,5,2,5. HaliguTe, HaCKOJIBKO OTIANYA-
eTcsl MeaHa ero OLIeHOK OT ero cpeaHero GaJa.

Pewenue. Boiuncaum cpegHMii 6ami:

2+3+3+2+2+2+2+5+2+5
10

Teneps ynopagouynm oneHKH mo Bospacranuw: 2,2,2,2,2,2,3,3,5,5. Me-
AuaHa roro Habopa umces paBHa, KOHeYHO, ABYM. Takum oGpa3oM, Meaua-
Ha MeHbIle, YeM cpefHee aputMeTnuyeckoe Ha 2,8—-2=0,8. OrBer: Meauaua
MeHbIIe Ha 0,8,

=2,8.

3. BbIBOP CTATUCTUMECKOM XAPAKTEPUCTUKU
ANA OUEHKU ABJIEHUA

Cpeanee apudmeTHUecKoe, MeIHAHA, MOJAA, B3BEIIIEHHOE CpeHee U MHO-
rme Apyrue «CpegHue» IIPU3BAHBLI IIOKa3aTh HEKOTOPOE «XapaKTepHOes,
«TUIIMYHOE» 3HAYeHHe BapUaHTH! AJA AaHHO! BuIOOpKH. Kak MbI BUaeH B
pasJIMYHBIX 3a7a4aX, sHaUYeHHA 5TUX XapaKTePUCTHK MOTYT OTJIHYATHCS
ApYyr OT Apyra, OpUTOM 3HauuTesibHO. OOBIYHO, KOI'Ia B 3aJadax roBOpAT O
cpefHeM 3HAYEeHHMHU KaKOW-TO BeJIMYMHEI, UMeeTCA B BUAY MMEHHO cpeiHee
apu)MeTHYeCKOe 3HAUEHHH 5TOH BesqIMuMHBI. Kak npaBuso, 6ojiee pasyMHO
«XapaKTepHu3yiolleH» MAaHHYIO BBIQOPKY BeJHUMHOM HABJIAETCHA CpeIHee
apudMeTHYeCKOe, OJHAKO 3TO He BCerJa Tak. B HEKOTODHIX cayuasax Megua-
HA ABJAeTCA 0oJiee aJeKBATHOH OIEHKOH. ITO NPOUCXOJUT B TeX CIyYAAX,
KorJla JaHHBIe COJAepXKaT TaK Ha3bIBaeMble 6b.OpOCbi, TO €CTh OTHAEJIbHEIE
3HAUEHHUSA BapHaHT, Pe3KO OTJHYAIOIIHecd OT OCTAJBHBIX, HAIlpHUMep, B
GOJIBIIYIO CTOPOHY., DTH BHIOPOCH 3aMETHO BJHAIOT Ha cpefHee apudMeTH-
YyecKoe, a Ha MeJuaHy BCJIeACTBHE CBoell MaJIOYUCJIEHHOCTH BJINAHUA MpaK-
TUYECKH He 0Ka3bIBaioT. PaccMoTpuM monynsapHEINA IIpuMep:

Hpnmep 1. IlycThr Ha HEKOTOPOM HPEeANPHATHH TPYAATCA & pabouux ¢

MecAYHOMH sapmiaroi — 25 TeicAY pyOaell Ka)KAbIN, yOopIuna ¢ 3apniaaToit
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3. Bribop cTaTHCTHYECKOH XapaKTePHCTHKH IJIA CIeHKH SABJICHHA

15 TeicaY py6aeii, 6yxranTrep ¢ sapuyatoii 30 Teicay pyOaeit H reHepaabHbII
JAUpPeKTOp ¢ 3apniaroil 230 reicay py6ael. CKONBKO B cpeiHeM 3apabaThipa-
€T COTPYAHHK ZAHHOTO NpegipuaATUa?

Cpe,zmas dapIliinaTa, €Cal CYHTATh €€ KaK CpeagHee apmpme'rnqecuoe,

5-25+15+30+230 .
paBHa 3 =80 Teicau pyOaeil. KoHeuHo, 3TO YHCIO Cay-
JKUT MJIOXOH OLIEHKOH cpeAHell 3apmjaThl B KOJJIEKTHBE. Beab 7 U3 BOCBMHE
COTPYZHHUKOB MOJYYalOT HAMHOrO MeHbIire, 4yeM 50 TeicsA4. SHAYHTEJIBHO pa-
3yMHee B JaHHOW 3ajlaye paccMOTPETh MeAMaHy. ¥YHOPSJOYHM 3apIaThI:
15, 25, 25, 25, 25, 25, 30, 230. MeauaHa paBHA 25, H AHCTBHTEJIBHO MOM-

HO CKa3aTb, 4TO 3apa60Tox CpeaHero COTPYJAHHKA 3TOTo NpealIpuATHA PaBeH

25 Teicayam pyOaeii. To Ke camMoe 3HaueHMe JACT MoJa — 3HAUYEHHE 3ap-
IIJ1aThi, KOTOpPOE BCTpedaeTCHd Jallle BCero. _

Ilprmep 2. B Tabnunoe noKaszaHo KOJHYECTBO APAMATHYECKHX TeaTPOB B
pOCCHMCKHX ropojax-MHJLIIKOHEpax.

I'opox Koa-eo TeaTpoB

Mockea 120

Caukr-Ilereptypr 80

[ary
[

Kazaub

HoepocHOHpPCK

Huxuauit Hoeropoa

OmMcK

IlepMe

Camapa

Boxrorpag

Poctos-na-Jlony

Erxarepunéypr

Bl | ] o v =3 =1 OO W©

HeaabMHCK

Pewenue. Cpeanee apudmMeTuuecKoe 4YMCAa ZPaMATHYECKHX TEATPOB
O pOCCHﬁCRHX I‘ODOII;OB'MHJIJIHOHEDOB PaBHO

120+80+12+9+84+7+7+5+5+4+4+4 _

12 -

Ho Trakoe KoJHMueCcTBO TEATPOB SIBHO He XapaKTepHO AJIA CPeJHEro ropo-
Ja-MUnnaunoHepa. Meauana e guasa atoro Habopa uucen pasHa 7, 4TO 3HAYM-

22,
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Yacrs I1. daeMeHTRI cTATHCTHRY, TAGIHILI, 00padoTKA JAHHEIX

TeJBHO JYUIIe JaeT NpeACTABJIeHHe 0 THHHYHOM KOJUYECTBE TeaTPOB B POC-
CHHACKOM ropofie-MHAJHOHEPE.

IIpumep 3. B mixosne, rae yunted Maba, npunaTa gecATHOaAIbHAA CHC-
TeMa OlleHHBAHUSA.

B xnacce Mapu rosoBeie OIEHKH YUEHHKOE II0 MeOMETPHH — CIEAYIO-
wue: 8, 5, 4,10, 4, 4, 4, 5,4, 10, 4, 4, 6, 4, 4. Haiigure MmeagnaHy, MOZY U
cpenHee apudMeTHYeCKOe 3TOr0 Hafopa OleHOK. Hakas U3 3THX XapaKTepH-
CTHK, Ha Bam Barasm, aydiie oTpa)kaer CpefHIOK OLEHKY IO FéOMETPHUH B
aToM KJacce? OTBet obocHyiiTe, '

Pewenue. YuopsagouuM onieHku: 4,4, 4,4,4,4,4,4,4,5,5, 6, 8,10, 10.

Menuana nanHOro Habopa OLEeHOK paBHa 4. Moza Toxe paBHa 4.

9.-4+2-5+6+8+2-10 _1
CpenHee apudMeTHYECKOe PABHAETCHA 15 = 5~3~ .
B 7jaHHOM cJy4ae, KOHeYHO, MeJUaHa U MOJa Jy4lile OTPAasKalT CHTya-

DU C OIeHKAMH 110 'eOMETPHH B KJiacce.

Boobme, yacTo B 3ajadax, rje M3MepAeTCA HEKOTOPHIM pedTHHr (Ha-
NMpHUMeD, OIleHKY B HIKOJIE, NI MeCTa B CIIOPTUBHBIX COCTA3aHHNAX), JyYIIe
XapaKTepH3YyeT CPeIHION CUTYAIlHI0 KMeHHO Moja. A B cily4ae, xozda mod
HeCKOoMbKOo (TaKkHe pacrnpefe/IeHUA YHCeN Ha3bIBAIOTCA NOAUMOOANbHUIMU),
KOppeKMmHee 6Ce20 UCNONLb308AMbd MeOUAHY.

4. 3A0AHUS HA BbIMMCJIEHUE BEPOATHOCTEW
U CTATUCTUHECKUX XAPAKTEPUCTUK

1. B amuxe gexur 12 6enpix ¥ 18 vepuux mapoB. CiayuyaiineiM obpa-
30M M3 TOro fAILIMKA H3IBJAEKAlOT 5 niapoB, KakoBa BepOATHOCTE TOI'Q, YTO
®TH IHapsl 0FHOTO uBeta? Pe3yapTaT OKpyriuTe A0 THICAYHBIX.

2. B amuke jgexuT 12 6enpix u 18 uepHbIX mapoB., CayuailiHBEIM 00pa-
30M M3 9TOTO AILKMKA M3BJeKaloT 5 mapoB. KakoBa BepOATHOCTH TOro, YTO
cpelH 3THX MIAPOB TPH OeJIbIX H ABa YepHBIX mapa? PesyabraTr oOKpyraute
A0 TBICAYHEIX.

3. B ammuke jgexuT 12 Genwix H 18 yepHBIX mapos. CayyaliHBEIM o0pa-
30M M3 3TOr0 AIIHKa H3BJEKAIOT D mapoé. KakoBa BepOATHOCTH TOro, YTO
cpeAy 3THX IIapoB He MeHee TpeXx OesnblX IIapos? PeayabTaT oKpyraute o
TLICAYHLIX.

4. B kapmase Ilamm aexur 7 moHeT: Tpu no 5 py6. u 4 o 10 py6. Ila-
ma cJy4aiiHO JOCTasi U3 KapMaHa TPH MOHeThHl. KakoBa BepoATHOCTL TOrO,
yro B KapMaHe Ilamu ocrajgock OZHHAKOBOE YMCJIO MOHET KaxAoTo BHha?
PeayabTaT OKPYIJIHTE 0O COTHIX.
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4, 3a,11a1mﬂ Ha BEIYHCJIEHHe BepOHTHOCTeﬁ U CTATHCTHUYSCKHX XapaKTEePDHCTHER

5. B rapmane [lamu sexur 7 moner: Tpu no 5 py6. u 4 o 10 py6. I1a-
ma cay4aifHo JOCTaJ U3 KapMaHa NATh MOHeT. KakoBa BepOATHOCTL TOTO,
yTo B KapmaHe Ilamu ocrajioch Bcero JABe MOHETHI Pa3HOTO HOCTOMHCTBA?
Pe3yabTaT oKpYyraIuTe A0 COTHIX.

6. Ha pucyHke nzobpaxeH rpapuk ocagkos B r. Kasuauuarpage ¢ 4 no
10 deBpana. Ha ocu abcmuec oTKJIAARIBAIOTCA ZHM, HA OCH OpPJUHAT —
ocagk¥ B MM. OnpesiesnTe 10 pUCYHKY, CKOJBKO JHElH U3 JaHHOIO IIepHOoa
BBHITAAAJIO OT 2 A0 8 MM OCAJKOB. BHIUHC/IHTE cpeAHee KOJIMYECTBO (B MM)
0CaJKOB 3a BCce BpeMs HaOII0feHUi, BRIYUCINTE NHCIEPCHIO U paccesHHUe,

b d 1
MeAHaHy M MoAy. BEIUMCIeHNA OKPYTIJIANTE B0 AECATHIX .

e |

1 |

]
/ \ 7L77
I/ /

N

e B e O ®

; . -
4 5 6 T 8 9 10 uucagsmecaya

7. Ha pucyHKe >KHPHBIMH TOYKaMH NOKa3aHA CPeJHECYTOUHAH TeMIe-
paTypa Bo3nyxa B Bpecre kaxkamiii geHs ¢ 6 no 19 uwoaa. Ilo ropusouTanu
YKa3bIBAIOTCA 4YHCJIa MecAlla, [0 BePTHKAJIM — TeMIepaTypa B rpagycax
Henscnsa. na HATIAAHOCTH KUPHBIE TOYKYM COoeAMHeHBI JuHUel. Onpene-
JIUTE 10 PHUCYHKY, KAKOr0 YHCJa cpeJlHeCYyTOYHaA TeMmieparypa Oblia Hau-
MeHbINeH 33 YKa3aHHBINA nepuo/. BeuucauTe CpeAHION TEMIIEpaTypy 3a BCe
BpeMmaA HabmoneHnil, BHBIMHCINATE JUCIIEPCHIO U paccessHUe, MeJUAHY 1 MOAY.
BriuucieHUsa OKPYIIIATe 4O AeCATHIX.

T°C A__.

J——

R . —— —'f'fi:'f.g:.:}__' g

=

25 +— |

————
10 11 12 13 14 15 16 17 18 19 wvucra mecaya

! Ecau orbpachbiBaemasd uudpa paBHa 3, TO NPeAbIAYLIIAA NHGPA YBEIHUNBACTCS
Hal. ‘
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Yacts I1. neMeHTH cTATHCTHEH, TAGIHIEl, 00paboTKa JaHAKX

8. Ha pucyHKe »XHPHRIMH TOUKAMH MIOKA3aHA CPeJHeCYTOYHAHA TeMmie-
paTypa Bo3ayxa B IIckoBe Kaxaslil AeHb ¢ 15 no 28 mapra 1995 roza. ITo
TOPH3OHTAJH YKA3biBalOTCH UHCa MEeCALA, N0 BePTHKAJIHN — TeMIepaTypa B
rpagycax leancuda. A HarJIAAHOCTH *KUPHEIEe TOUKH COeAWHEHEl JHHHEH,
OnpegennuTe oo PHCYHKY, KaKoil Oblja HanbGonbuIaa cpefHECYTOYHAA TeM-
NepaTypa 38 yKasaHHBIH epuoj. BeiuucanTe CpeIHIOI TeMIIEPATYPY 3a BCe
BpeMdA HaOJII0ZeHHW, BRIYMC/IHTE AMCIEPCHIO U pacCcesHHe, MEeJHAHY U MO-
nyl. BrruncieHua oKpyrasaiiTe g0 JeCATHIX.

T°CA
8

il e, N 7

6
4
2

T

-
15 16 17 18 19 20 21 22 23 24 25 26 27 28 xucaas mecaya

9. Ha pucyHKe *KMPHHEIMHM TOYKaMH IIOKAa3aHa CpeJHeMeCAYHaA TeMIe-
paTtypa Bo3ayxa B Coun 3a kaxkamulit mecan 1970 roaa. Ilo ropuaodranu yka-
3BIBAIOTCA MECHANLI, IO BEPTHKAJH — TeMmmeparypa B rpagycax Leascus.
JJ1Aa HarnAgHOCTH *KUPHBIe TOUKH COeJMHEeHR! JIHHHeH, OnpeaennTe 0o pu-
CYHKY, KaKkoi Oblla Hau6GoJbIIaA cpegHeMecsAdYHas Temmnepatypa B Couu B
1970 roay. OTtser gaiite B rpagycax Ileascusa. BeraucanTe CpeaRIOn0 TeMIe-
patypy B Coun 3a Bce BpeMs HaOJ0AeHHI, BRIYHCINTE AHUCIIEPCHIO U pac-
cesHHe, MeJHaHy U MOAY. BRIuHCIeHUA OKRPYrIAiTe SO AeCATHIX.

TCA

20 r N

\
16 yd \
12 i L Y

8 AN

4

0 - o
1 2 3 4 5 6 7 8 9 101112  mecryn

! Ecaiut 3HAUEeHHe TeMIOepPATYPEl He CUUTHIBASTCA N0 rpaddHKy OJJHO3HAYHO, TO ITO
3HaYeHHMe BHIGHpaeTcA mpubamkénnao ¢ Tounocteio Ao 0,2 °C . Hampumep, Temne-

patypa 17 mapta paeua 1,5 °C, a 23-ro — 2,2 °C.
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4. 3aganna Ha BHYNCIEHHE BePOATHOCTEH M CTATHCTHYECKHX XapaKTEPHCTHK

10. Ha pucyHKe XMpPHBIMH TOYKAMH IOKAB3aHO CYTOYHOE KOJHYECTBO
0CaZIKOB, BeInaaasmux B MypmaHcKe ¢ 7 o 22 Hoabpa 1995 roaa. Ilo ropu-
30HT&JH YKa3bIBAIOTCA YHCJIA MeCcAlla, HO BEPTHKAAH — KOJHYEeCTBO Ocaj-
KOB, BHIIABIINX B COOTBETCTBYIOLIMII AeHb, B MHJINMeTpax. Jna Harnam-
HOCTH >XHpHBle TOUKHM HAa DHUCYHKe coelWHeHH JuHHed. Omnpeznesurte I1o
PHCYHKY, Kaxoe HanboJblllee KOJHYECTBO O0CAKOB BRINAAAJO B epuon ¢ 7
1o 14 Hoabpa. OTBer AaiTe B MHIIUMeTpaX. BeluHcauTe cpefHee KOJIHUYe-
CTBO OCAJKOB 3a Bce BpeMA HAG/IIOZeHHA, BHIYMCINTE AUCHEPCHIO K pacces-
HUe, MeJHaHy U MOAY. Briuncaenus okpyrasiiTe A0 JeCATHIX.

MMA

5,0
4,5
4,0

3,0 l

\
nmraL
> / \\ / \\ A
o |\ /)
0,5 \
0,0 V -

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 uucaa mecaya

11. B cpeaHeM y Ka)kJOro yuyeHMKa KJjacca, rae yuurca Toada, ects mo 7
terpagok. ¥ Toau 6 rerpagoxk. Kakoe u3 ciaefy0mux yTBepKIeHUH BepHO?

1) ObsasaTessHO HAMJIeTCA YUEHHK, Y KOTOPOTO POBHO 7 TeTPAJIOK.

2) Ob6sasarensHO HANAETCH Y€JIOBEK, Y KOTOPOro XoTd 661 9 TeTpaioK.

3) VY Tonu meHbIlle BCEX TETPALOK B KJjacce.

4) O6sa3aTeqbHO HallleTCs YYEHHK, YV KOTOPOT'O eCTh Xord Ohl 8 TeTpaioK.

12. B cpegHeM Ka)KABIH yYeHHK KJjacca, B Kotopom yuurca Cepexa,
TPATHT Ha Jopory Ao miKoanl 36 muayTt. Cepexka TpaTHT Ha aopory 19 mu-
HyT. Kakoe u3 c/iegyoIinux yTBep:KAcHHI BepHO?

1) Ob6ssaTenbHo HaliieTcd YYeHHK KJAcca, KOTOPBIM TPATHT Ha AOPOTY
6omee 40 MHHYT.

2) OOsasaTesbHO HaleTCA YYEHHK KJIacca&, KOTOPHIH TPATHT Ha AOPOTY
POBHO 36 MHHYT.

3) B kiacce KakAbIi y4eHHK, KpoMe CepeKkH, TpaTHT Ha mopory 6ojee
36 MmuRYT.

4) O6a3aTelbHO HaHAETCA YH€HHK, KOTOPHIH TpaTHT Ha gopory Gojiee
36 MmuHYyT.
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Yacts I1. D1eMeHTH CTATHCTHRH, TAGIHLILL, 00paloTKa AaHHBIX

13. Cpeanuit pocT »uTeleil ropoja, B KoTopoMm kuBer Jlamia, paBeH
170 cM. Poer Jamu — 173 cM. Kakoe u3 cneayioliux yTBepXAeHHH BepHO?

1) Hama — camas BHICOKAH JEBYIIKA B ropoje.

2) O6sasaTensHo HalMaeTcA AeByIIKa Hke 170 cmM,

3) O6sasatennHo HailfeTcs YeJIOBEeK pocToM MeHee 171 cMm.

4) O6s3aTeabEO HalifeTcs YeJoBeK pocToM 167 cM.

14. Bacs mepemesn u3 9 knacca «A» B 9 knacc «B». Morio i1 Tak ciay-
YHUTBLCS, UTO B PE3YLTATE CPEAHMI POCT B 0G0HUX KJIACCaX YBeANYHICA?

15. B mikone, rae yunrca I'neG, npunATa aecATnOaiabHad cUCTeMa olle-
HUBaHHUA.

B kaacce I'neGa rogossle onedku no reomerpun: 10, 9, 4, 10, 7, 4, 4, 5,
4,4, 4, 4, 6, 5, 4. Hailigure meguaHy, MOAY U cpeaHee apudMeTHUECKOE 3TO-
ro Habopa oleHOK. Kakasa M3 aTHX XapaKTepHCTHK, Ha Bam B3rian, gydine
OTpaXkaeT CPpeJHIO0 OLEHKY M0 reOMeTPHH B Kiacce? OTBeT oboCHYIHTE.

16. [laub! 1Ba HaGopa YHCe:

1) 3;4;3;5;6;5;3;3;6;2

2) 0;9;0;9;0;2;1;8;7; 4.

BrIuMCANTe U CpaBHHUTE cpefiEne apudMeTHYecKHe aTHX HabopoB. To ke
3afaHue A/ JUCIepcH 3THX HaGOPOB.

17. lausl ABa HaGopa uMce:

1) —4;-2;3;7;8;,-95;3;-8;0; 3

2) 0;2;0;3;0;-10; 11; 8; -7; -2.

BhIYHCIIMTE H CPaBHHTE CpeLHNUEe apudMeTHIecKHe 3THX Habopob. To ke
3aaHue I Juciiepcuit aTux Habopos.

18. Haaw aBa HaGopa uKcen:

1) 2;4;3;3;2;56;3;2;4;4;3

2) 0;9:0;9;0;2;1;8; 7; 2;6.

He npousBoasa BeIYHCAEHHH, YKaXXHUTe, KAKOH U3 HaOOpoB uMeeT OOJIb-
YO ZUCTIEPCHIO.

19. MamuaucTku UHHa 1 Mapusa nepene4aTsIBAJIH POMAH.

B Tabiuile TOKa3aHO KOJHUYECTBO CTPAHHIL, KOTOpOe Ka)Kaasd U3 HUX Iie-
pelleuaThIBAJIA KAXKARIN [eHb B TeueHHe Hedenu. Hafiiure, KTO U3 feByIIeK
B CPeJHEM MEeYAaTaJ B IeHb H0JbIle CTPAHHUIL B Ha CKOJIBKO.

IMH BT cp YT ar cb BC
Huna 30 42 18 18 16 29 15
Mapusa 33 27 28 25 11 24 27
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4, Ba,uanna Ha BBIYACHEHHe BepOHTHOCTeﬁ H CTATHCTHYECCKHX XapaKTePHCTHK

20. lna paGoTHl B MOAEJILHOM AreHTCTBEe OTOHMPAIOT KAHAHAATOK C pPOC-
tToM He MeHee 172 cm. Ecthb 4 rpynnm geByinek. B kakoit U3 rpynn 3aBefoMo
IIOJIOBMHA AeBYIIeK MoAX0AUT o pocTy? IIpo rpyninks u3BeCcTHO ciefyiomiee:

1) B nepsoii rpynne cpegHuii pocT paBeH 174 cM.

2) Bo BTOpoOi# rpynne HauGOJILIINKI POCT paBeH 184 cM.

3) B TpeTheill rpynne MUHUMAJBLHLINA pocT paBeH 162 cm.

4) B 4YeTBepTOIi rpylie MeJuaHa pocTa paBHa 174 cMm.

21. B Tabaune AaHE pe3yJLTATH YeThIPEX CTPEeJIKOB, IOKa3aHHbIE UM Ha
TpeHHpoBKe. TpeHep peniuJ mocjaTh Ha COPEBHOBAHUA TOTO CTPEJIKAa, Y KO-
TOPOTO B CPEJHEM HA OJMH BBICTPEJ OPHUXOANTCSH OOJbIIe BRIOUTBIX OYKOB,
Koro u3 cTpenkoB BulGepeTr TpeHep?

Damnana Yucno BRICTPENIOR Yucno BRIGHTHIX 04KOB
AllekcaHApPOB 30 240
Boromonos 48 210
Bacunben 60 260
I'puropbesn 25 ' 190

22, Urpok B GoyJauHr caenan 5 Gpockos u BeIGua 8, 9, 7, 10, 6 xerneii.

HaiiauTe cpegHee apudpMeTHyeCcKoe 9TOI0 PAARK YMCel.

23. IIponasxa GpyKTOoB B MarasmHe 3a HeJesl0o IIpeAcTapiseT paj 345,
229, 456, 358, 538, 649, 708 kr B geHb. HaliauTe pasHuOy MeXXay CpeIJHUM
apudmMerHyecKHUM M MeIHaHOI 3TOro pAja ducel.

24. B Teuenive yeTBepTH KocTA mONYYHJ clelylolie OTMETKH II0 MaTe-
MaTHKe:

TPH «XBOMKH», JBE «TPOHKH», JECATb «UeTBEPOK» M IATH «IIATEPOK».
Haiigure cymMMy cpenHero apupMeTHIECKOro U MeIHAHEI €ro OLIeHOK.,

25, Obmaa mMacca BOCBMM JeCATHAHEBHBIX IIeHKOB paBHa 4 Kr 480 r.
HleHoic Tysux nmeer maccy 590 r. Kakoe 13 cneayomnx yTBepxxIeHHI Ha-
BEPHSAKA CIIPaBeJJIHBO?

1) Cpeausas macca meHKa papxa 580 r.

2) O0a3aTeNBHO €CTh IMIEHOK ¢ Maccoit 530 1.

3) OOGsasaTelbHO eCTh IIEHOK ¢ Maccoit 560 r.

4) (Q0A3aTeNnbHO €CTh LHeHOK ¢ Maccoii MeHee 560 r.
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OTBETbHI

HYACTb |

3.3. 3AJAYM HA BbIMUCJIEHUE BEPOATHOCTEN

1 2 3 4 5 6 7 |8 | 9 {10]| 11
0,25 | 0,09 | 0,02 | 0,01 | 0,008 | 0,002 | 0,84 | 0,8 | 0,4 | 0,9 | 0,11
12 13 | 14 | 15 | 16 |17 ] 18 [ 19| 20 | 21 | 22
0,03 | 0,375 | 0,06 | 0,94 | 0,475 | 0,4 | 0,28 | 0,2 | 0,35 | 0,42 | 0,4
23 24 25
0,35 | 0,28 | 0,03
4.2. 3AAMM HA BbINUCJIEHVE BEPOSITHOCTEN
1 2 3 4 5 6 . 7
0,995 0,92 0,98 114 18 0,996 42
5.2. 3AIAYU, B KOTOPbIX UCNONb3YETCH ®OPMYJIA
AN YUCNA NEPECTAHOBOK BE3 NOBTOPEHWH
1 2 3 4 5 6 7 8 9
0,6 | 0,2 | 0,04 |0,001|2,75-107 ~0,0000003 | 0,08 | 0,01 |0,625| 0,33
5.6. LONONHNTENBHbIE 3A0AMMN
1 2 3 4 5 6 7 8 9
4026 | 2012 9 12 ropee 133 1 2 11352078
THCTO | o6 | 19
fonpIe
10 11 12 13 14 15 16 17 18
1 781 | 135 | 45 1 6
1352078 | 1024 | 512 | 512 [0048001 504800 [40820| 10 | 3503
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OrBeTHl

HYACTb i

4, 3AIJAHUS HA BbIYUCNEHUE BEPOSITHOCTEN
U CTATUCTUYECKUX XAPAKTEPUCTUK

1 2 3 4 5
40 ~ 0,066 Mz0,236 ﬂz0,304 18 0,51 il~=0,57’
609 7917 2639 35 7
6 7 8
3 audA; cpeaHee 16 wions: ¢
i . ; cpenHee .
3,8 nan; Auc 282,5°C 6 °C; cpenuee 87,6 °C =2,7°C;

mepcus

10,4 mm?; pac- 14

cesaHue 3,2 MM}

nepcus 6,0 (°C)?; pac-
ceanue 2,4 *C; megnana

= 20,2 °C: ouc-

aucnepcus 2,4 (°C)%; pacces-
Hue 1,5 °C; MeauaHa

MeguaHa 2,2+2,5 _ o pre
Me =2,0; Moxga M,=g‘0—’§'—|ﬂ=20,8 °C; )'Vf.3 = =24 C,MO,I[a
He oIIpeesieHa Moza My =21 °C He onpejeseHa OJHO3HAYUHO
OJJHO3HAYHO
9 10 11 12 13
24 °C; cpennee 4 MM; cpenHee
162 © e 13,7 °C; nuc- %’:—é =1,5 MM; gEcTIep-
nepcusa 46,4 (°C)?%; pac- | cua 1,7 Mm®; paccesnue (Jerpep-{Uernep- roeThe
ceanne 6,8 °C; Meguana 1,3 mm; MesnaHa TOe TOE P
Me=13+14:13,5 °C; Me=l+1’25=1,1 MM;
Mona M,=6 °C moza M, =0,5 MM
14 15 16 17 18 19 20
meguasa | 1) M=4; (1) M=0,5; Mapzs
worno |4Mona 4, D=18. [D=24,65.| Haf o | B ersep-
cpeaHee | 2) M=4; |2) M=0,5; p or al:ﬁ y TOH
4,9 | D=13,6 |D=34,85 panumy
21 22 23 24 25
AekcaHgpoBa 8 13 7,85 YyeTBEPTOE
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