Уважаемый обучающийся, все работы выполняются в рабочих тетрадях по математике. Работа выполняется синей пастой. 

[bookmark: _GoBack]Тема: Понятие о законе больших чисел.
Цель: изучить формулу Бернулли, ее применение для решения задач, сформулировать закон больших чисел.
1. Сделать конспект (определения, свойства, формулы). 
2. Рассмотреть приведенные примеры.

Можно ли предвидеть, какова примерно будет относительная частота появлений события? Положительный ответ на этот вопрос дает теорема, доказанная Якобом Бернулли (опубликована в 1713 г.), которая получила название "закона больших чисел" и положила начало теории вероятностей как науке.
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Выполнить № 14.13 (а, б, в), 14.16.
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Выполненные задания присылать с указанием группы и фамилии
эл. почта: masha_fin@mail.ru
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2 k
paBHa 3 BEPOATHOCTH TOTO, YTO OTHOCHTEJNbHAA YACTOTA H cobeiTna A

OT/IMYACTCS OT BEPOATHOCTH COBKITHA A HA BeIWNMHY, He GOIBUIYIO

npuGamKerno pasa 0,812, UTo TAKXKe AOCTATONHO GIM3KO K 1.

DTH NpUMEPH! MOATBEPAAAIOT TAK HAILIBAEMbIHl 3AKOH GOABUINX
wncex.

TIycTs B ONLITE BEPOATHOCTH MOABACHNS HEKOTOPOO COOMITHS A
pasma p. TOrAa NPH MHOTOKDATHOM NOBTOPEHMM ONKITA (CUWTAS OTH
ONLITEI HeaaBMCHMBIMH) GaH3KA K 1 BEPOSTHOCTE TOFO, UTO OTHOCH-
TeBHAS UACTOTA MOSBJIEHMS COOMITHS A MAJ0 OTAWYATCH OT .

DTOT 3aKOH MOXKHO CHOPMYIMPOBATE GOJee TOYHO:

s MOBHIX CKOAB YIOAHO MANBIX TONOKHTETBHRIX WMCEX € B O
MOHO YKAIATS 0CTATONHO GONBIIOE HATYDABHOE UHCIIO 1, TAKOE, UTO

m
UpH 7-KPATHOM TOBTOPEHHI OLITA OTHOCHTETBHAR HACTOTA 2 COGH-

THA A, MMEIOIero B KaXKJI0M ONbITé BEPOATHOCTD P, OTKJIOHAETCHA OT p
MEHBINe WeM Ha € ¢ BEPOATHOCTHIO, Gobmeit wem 1 — 8:

P(‘%‘pl<s]>l—6.
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1413 Bexosects cemsn HexoToporo pacrenus pasua 90%. Haiizure
BEDOSTHOCTS TOTO, UTO K3 IATH TOCEHHEIX CeMSH BIOKAYT:
a) 0; 6) 1; B) 2; r) 4; x) 5.
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14.16 Hmeercs TecT u3 ueTmpex 3ajammii. K kaxcaomy ua sagammit
AaEBl 5 oTBeTOB AnA BhiGopa. KoHTpoaupyoomee ycTpoicTso
IpoBepsieT paGoTy YueHMKA IO HOMEpAM BHIGDAHHBIX OTBETOB
¥ BBICTABIIAET OTMETKY:

5 — 3a BRIGOD BEPHBIX OTBETOB BO BCEX UETHIDEX 3aJAHMAX;

4 — 3a BHIGOP BEPHBIX OTBETOB B JIOGLIX TPEX 3ANAHMSAX;

3 — 3a BHIGOD BEPHBIX OTBETOB B JIOGHLIX ABYX 3aaHMAX;

2 — 3a BHIGOP BEPHOTO OTBETA JHIIL B OAHOM 3ATAHMN;

1 — 3a BLIGOD HEBEPHLIX OTBETOB BO BCEX YETHIDEX SANAHHAX.
Vuenux, He BHUIONHAN SaKAHWH, DL CIYHAMHHHIM OGPAIOM
yKasaTh HOMepa BEpHEIX OTBETOB B KasoM M3 HuX. Kaxosa Be-
POSTHOCTH TAKMM CTIOCOGOM TOYHHTH OTMETKY:

a) 5; 6) 4; B) 3 1) 2 ;) 17
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TIycTs B OMbITe BEPOATHOCTS COGKITHS A DABHA p M ONMIT TOBTODS-
eTcs n pa3, NP OTOM KAXABIA NOBTOPSEMi ONMIT He3ABMCHM OT
OCTANLHBIX.

TOr/ia B 5TOM CIOKHOM OEITe BePOSTHOCTS COOMTAS A,, 3aKT0UA-
1omerocst B TOM, 9T0 coOkITHe A mpowaoiizer k paa (k < n), pasHa

P, (A)=Crp'q" "%, (8%}

rae g =1 - p. Obsramo suecto P, (A,) mumyt P, (k).

@opuyany (1) nassipaior gopmyoii Bepmyaiu.

JlelicTBTeNBHO, TAK KAK B KAXIOM IPOCTOM OIEITe BEPOSTHOCTH
TOSB/ICRUS COOMITHS A DABHA P, TO BEPOATHOCTh HENOABICHUS COOBI-
Tus A pasma ¢ =1-p.

TIycTh B CI0AKHOM ONBITe TPOM3ONLIO cobkiTHe B, , 3aKm0uai0-

Bty
Ineecs B TOM, 4TO B MPOCTHIX OMBITAX ¢ (DHKCHPOBAHHBIMM HOMEDAME
L, ..., L, NPOM3OILIO COGBITHE A, & B POCTHIX ONBITAX C APYTHMH HOMe-
pamu cofbiTie A He npOH3OI0. Tak KAK ONBITH HE3ABHCHMEL, TO BEPO-
STHOCTL oToro cOGMTMR B, PaBHA NPOM3REXEHMI0 BEPOATHOCT:
P(B, I.)=p'q"" (cm. m. 12.6).

Komwuecrso cobmmui B, PaBHO WMCAY CHOCOGOR BHIODATE

k anementos u3 n, T. e. pasHo C) . Bee cobhTns B,

.11, HOCOBMECTHEL,
- Toaroy
BeposTHOCTL P, (k) COGBITHA A, DABHA CyMMe BEPOSTHOCTeHl Beex coObI-
it B, T.e P,()=Cip'¢" " treg=1-p.

Tem cambim opmyna (1) Aokasana.

cobuTie A, sBAsieTcs obheuHentem neex cobuTuii B,
b
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TIPUMEP 1. TIycTh BCXOJXKECTh CeMSH HEKOTODOTO PACTeHMS Pas-
Ha 90%. Haiizem BEPOATHOCTH TOTO, WTO M3 NATH NOCEAHHBIX CEMSH
B3OAYT 3.

B aamnom npumepe p=0,9, ¢=1-p=0,1, n=5, k=3. Toraa
Py(3)=C} - 0,9° 0,12~ 0,0729, T. e. ecTh BEPOATHOCTH TOTO, UTO 3
IIATH NOCESHHBIX CeMSIH B3OKAYT 3, npubmnKenHo pasa T%.
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OuesnzHo, uto
PR AC]

k=0

@)

IOTOMY 4TO COBHITHS A, HECOBMECTHEI 1 HX CyMMA €CTh OCTOBEDHOR CO-
Grirue. PaercTso (2) ciieAyer Taxxe u dopmyisi Guroma HpioToma:

Sh®=3chie =0+ =1"

k=0 K=o

1.

PaBencTB0 (2) Brpakaer nepoe cojictro wicea P, (k): a1 mio6o-
10 HATypanBROro n cymma Beex wicen P, (k) passa 1.

Tipesczie uem cpopMy IHpoBaTSs BTOpOe coficTso wicex P, (k), pac-
CMOTDHM KOHKDETHbI IDHMEDHL.

TPHMEP 2. B ra6auue 10 npHsefeHs: npuGamKenmbie SHAYCHHS
nepssix mecrn wucex Py, (k) A% p = é

Ta6aumna 10
k 0 1 2 3 4 5

Pyg(k) | 0,1074 | 0,2684 | 0,3020 | 0,2013 | 0,0880 | 0,02640

Mu BUAMM, uTO uHcaa P, (k) ¢ Bospactanuem k or 0 1o m =np =
=10 - = = 2 ospacraior, a ana k > m y6usaior. [TocaegosarensHOCTD

wncen Pw (k) Mo%HO Bbu10 61 TPOAOHKHTE A1 A = 6, 7, 8, 9, 10. Ho
370 He CAe/IAHO MOTOMY, UTO COOTBeTCTByIOIMe oTuM k uncna P, (k)
OueHb MAJbi, T. €. GIMIKH K HYJIO.

BJieck CYmeCTBeRRO To, uTo 667bIHe M3 wHcen Py, (k) rpynmupyior-
cs oKono uncna Py (m), rae m=np = 2.





image4.jpg
TIPHMEP 2. B raGaune 10 npusexeHs! npuGIisKenbe SHATCHNST
nepsuix mecru wncex Pyg (k) a1a p = é

Ta6auna 10
k 0 1 2 3 4 5

Pyg(k) | 0,1074 | 0,2684 | 0,3020 | 0,2013 | 0,0880 | 0,02640

Mt Bugim, wro wncxa Py, (k) ¢ Bospacramuen k or 0 xo m = np =
=10. % = 2 poapacraor, a aus k > m yomsasor. TocieoBaTe EHOCTS

wncen P, (k) MOHO GBuI0 6t mpoROMKMTE A1 A = 6, 7, 8, 9, 10. Ho
370 He CAe/IAHO MOTOMY, UTO COOTBeTCTByIOImMe oTuM k uncna P, (k)
OueHb Mabi, T. €. GIM3KH K HYJIO.

BJieck CYmeCTBeRKO TO, uTo 661bIHe M3 wHcen Py, (k) rpynmupyior-
cd oKono yucna Py, (m), rae m = np = 2.

TIPUMEP 3. B rabanue 11 npusesens npubiukeHHbIe SHAYCHNS

Boex uicen P (k) ans p = 2
Ta6auna 11
k o 1 2 3 4 5 6

Pg(k) | 0,0014 | 0,0165 | 0,0823 | 0,2195 | 0,3292 | 0,2633 | 0,0878

Mst B, uro wncna Py (k) ¢ sospacrammen k or 0 5o m = np =
=6 § = 4 Bospacrasor, 8 ans k > m yGsBaT. Bech GoBmEe W3 THCET

P (k) rpynmupyiorcs oxoxo Py (m), tae m = np = 4.
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Chopmynupyem reneps BTopoe cBoicTso uncen P, (k).

CymecTByeT HATYpATLHOE UMCIO M, MPUOIMMEHHO DABHOE np
(m = np ¢ TouHOCTHIO 10 1), TaKoe, UTO NP Boapactamuy k o 0 A0 m
uucna P, (k) Bospacraior, npu k = m (uHoraa u npu k = m + 1) nocrura-
0T MAKCUMYMa, & P AaJbHefIIeM BOSPACTARMH k yORBawoT, [Ipu oToM
G6abmme uncaa P, (k) TPYIIMPYIOTCH OKOJIO MAKCHMATBHOTO SHAYEHHSA
P, (m).

B npumepax 2 u 3, shuncass snavenns P, (k), MOXHO nokasats,

k
uTO Apo6h — (OTHOCHTeNBLHAS YACTOTA NOSBJIEHHA cOOmTHA A) ans k,
n

GIHIKUX K m, MAJO OTIHYAeTCS OT p.

TleiictauTensio, B npumepe 2 cymma Py (1)+ Py (2) + Pyo (3)
€CTh, 04EBHHO, BEDOATHOCTH TOTO, YTO IIPH PACCMATPHBAEMOM HAMM /e~
CATHKDATHOM IOBTODEHHH ONBITA COGhITHe A npousoiifer au6o 1,
160 2, G0 3 pasa. DTO FATMCHIBAIOT TAK:

P<k<3)=Piy(1) + Py (2) + Pyy (3).

Tlockosky HepasercTso 1< k < 3 MosxHo sanucars Tak: |k — 2| < 1

wn rax: £ -1 ‘ <0,1 — n mockomsKy Pyq (1) + Pyg (2) + Py (3) =

10 5
=0,7717, 10 mumyr

om

P(‘i— <0.1) 0,7717.
10
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D10 TPHG.MIKEHHOE PABEHCTEO OIHAUAET, UTO HPH ACCATUKDATHOM
TIOBTODEHHH OIBITA, B KOTODOM BEPOSITHOCTS HACTYILTEHHS COOMTHS A

pasna % BEPOSITHOCTS TOTO, WTO OTHOCHTENLHAS YACTOTA 1o MOBTOpeRIS:
cobbitna A ormmuaercs or epoATHOCTH COBMTA A HA BEMMMHHY, He
Goapmyio 0,1, npuGmeKenso pasia 0,7717, 4TO AOCTATONHO GIMAKO K 1.

B npunepe 3 cymma Py (3) + Py (4) + Py (5) ects, ouemnamo, epo-
ATHOCTS TOTO, UTO TPW PACCMATPHBACMOM HAM IIECTHKPATHOM TOBTO-
Penuu ommiTa cOOHITHE A Mpomaoiizer nuo 3, mbo 4, MG 5 pas. Do
aamuchBaior Tax:

P(3<k<5)=Py(3)+ Pg(4) + Py (5),

nam Tax:

P(|lk-4|<1)=P(8)+P(4)+P(5=0,812,
MM, HAKOHEN, TaK:

(-3
6 3

< 1] ~0,812.
6

D0 MpUBIIMKEHHOE PABEHCTEO OHAUAET, UTO NPH MIECTHKPATHOM
IOBTODOHMA ONBITA, B KOTOPOM BEPOSTHOCTH HACTYILICHMS COOBITHS A




