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3apaHua ' MA no teme

1. B marazune xanmrosapos mnpoaaercsa 200 pyuek, u3 Hux 31 kpacHad, 25 3eaeHbIx, 38
dPHOAETOBEHIX, €Ille eCTh CHHUE U YepHBIe, UX ITOPOBHY. HalianTe BepoATHOCTD TOTO, UTO
IIPU CAYIAITHOM BBIOOpPE OAHOI

PYYKI OYAET BEIOpaHA KpacHAs HAHM YEpHAs PyUKa.

2. Ha sx3ameHe 110 OMOAOTHH ITKOABHHUKY AOCTAE€TCSA OAHUH CAYYAITHO BBIOPAHHBIA BOIIPOC
n3 crucka. BepodaraocTs Toro, uto sToT Bompoc Ha TeMy «Yaernncronoruey, pasaa 0,15.
Beposaraocts TOro, 9uro sto oxaxkercsa Bompoc Ha TeMy «boranuka», pasaa 0,45. B crimcke
HET BOIIPOCOB, KOTOPBIE OAHOBPEMEHHO OTHOCATCA K 9TUM ABYM TemaMm. Hariamre

BepO}ITHOCTI) TOI'O, 9TO HA 9K3aMCHC IITKOABHHKY AOCTAHCTCA BOHpOC

II0 OAHOU M3 3THX ABYX TEM.

3. Ha sx3amene 25 duaeros, Ceprert He Beryuna 3 n3 Hux. Hafiaure BEpOATHOCTH TOTO,

YTO €My ITOITAACTCSA BEIYICHHBIN OMACT.

4. B cpeanem 3 100 kapMaHHEIX (POHAPHUKOB, IIOCTYIIUBIIINX B IIPOAAKY, BOCEMb
HEHUCIIPaBHBIX. HaliAuTe BEPOATHOCTD TOTO, YTO BEIOPAHHBIN HAYAQYY B MAarasmHe

CpOHapI/IK OKaXKETCA chpaB CH.

5. OnpeaeAnTe BEPOATHOCTD TOTO, YTO IIPU OPOCAHUH UIPAABHOIO KyOHKa (IIPAaBHABHOM

KOCTH) BBIIIAACT MeHee 4 OYKOB.



[loBTOpPEHUE

1.lNonbITKa n3y4vatb U3BMEHYMBOCTb U CITy4aMHOCTb
C NMOMOLLIbIO MaTeMaTUKN NPUBESA K MOSIBIIEHUIO TEOPUM
BEPOATHOCTEMN.

2. OkpyxaoLwmn Mup NonoH cnydanHocten. Noroga, noabEmbl U cragbl
9KOHOMUKN, BONE3HN, HEOXKNOAaHHbIE BCTPEYM - BCE 3TU COObLITUA BO
MHOIOM CJTyYaunHbl.

3. Heobxoanmo:

* Hay4uUTbCA U3MEPATb CITy4anHOCTb YMCIIOM,;
* BbIYUCHIATb WAHCHbI CITy4YauHbIX COOLITUN;

e OLUEeHMBaTb 3HAYEHUA CITyYaUHbIX BEJIUYUH.

4. Teopusa BEPOATHOCTEN B LLKOME - 3TO popMMpOBaHNE COBPEMEHHOIO
MMUPOBO33PEHNS, 0OBbEANHAIOLLErO NpeacTaBneHns o PyHKUMOHAIbHbIX
3aBUCUMOCTAX U O Crlly4YanHON U3MEHYMBOCTM.



5. MeToabl TeEOpun BEPOATHOCTEN U CTATUCTUKU HEOBXOAMMbI ANS

9 peKTUBHON SKOHOMUKMN U NPON3BOACTBA, BHEAPEHUS HOBbIX JIEKAPCTB U
METOA0B JfleyeHunsi, obecrnevyeHunst CTpaxoBomn 3aLLnTbl rpaXkgaH oT
HenpeaBnaeHHbIX OBCTOATENLCTB, NPOBEAEHNSA pa3yMHOW coLuaribHOW
NOSINTUKMN.

6. CTaTnucTuka n Teopust BEPOATHOCTEN UrpatoT 0CcodYI0 posib B
COBPEMEHHOM MUPE U B COBPEMEHHbIX Npodpeccuax. OHM BaXKHbI ASS
pa3BUTUS LMAOPOBON SKOHOMUKN.

/. 3HaHMe OCHOB CTAaTUCTUKU U TEOPUN BEPOATHOCTEWN NMO3BOMSAET
NPOAOIMKNTL 0DpasoBaHNE NpakTUYeckn B NModon cpepe: B UHKEHEPHOM
gene, B cdepe ynpasreHus, B 06LLECTBEHHbIX CrieymanbHOCTSX, B
MeguLnHE U MCUXOrornu.

8. Teopusa BeposaTHOCTEN Havarna cknagbiBatbca B XVII B.

CHa4yana NCTOYHMKOM BEPOATHOCTHbIX 3aay CNy>XUIn Urpbl: Urpa B
KOCTW, rae rnaBHoOe - NOACYET Yncria paBHOBO3MOXHbIX KOMOUHAaLINWN,
KOMOWHAaTOPHbIE 3a4a4un, CBsI3aHHble C BpocaHnemM MOHETbI UM KOCTH, C
BbIOOPOM Crly4amHbIX KOMOUHALMIA KapTOYeEK, LapoB U T. M.



9. CTaHOBMNEHNE TEOPUN BEPOATHOCTEN Aano TOMYOK BypHOMY pasBUTUIO
ctratuctukn. B XVII B. CTaTUCTMKa Kak HayKa BrepBble NMPUMEHSETCS B
aemorpacdum n ctpaxoBaHUM, BO3HUKAKOT NOEN O CnyvanHbIX onbkax B
N3MEPEHUSIX.

10.Teopust BEpOATHOCTEN M CTAaTUCTUKA OOMroe BpeMA pa3BmBanunuch Kak
onucaresibHble eCTECTBEHHbIE HAYKU, UCNOSMb3VIOLLIME MaTEMAaTUYECKUIN
annapart. B nonHouUeHHy0 MateMaTUYECKy0 TEOPUIO HayKa O BEPOATHOCTSAX
npeBpatunack nuiib B XX B. bnarogapsi cMucteMe akCuom, CoO3gaHHON
akagemukom AHgpeem Hukonaesmnyem KornimoropoBbiM

A.H. KOJIMOIOPOB

H3bpaHubic TPYabl

Tom 2

TEOPHUSA
BLPO?ITHOCTEH

MAT EMATl/I‘{ECKA}I
CTATUCTHKA

34.1%| 34.1%




Pasgenbl

1. CraTtuctuka (npegcraBrieHne OaHHbIX,
onucaTenbHaga CTaTUCTUKA, NMOHATME O Crly4YanHOoU
N3MEHYMBOCTN).

2. Cny4danHble 3KCNepPUMEHTbI, CrydYanHble CObbITUA U
NX BEPOSTHOCTMW.

. 3. Cny4yanHble BENNYUHbI, UX XapaKTEPUCTUKN U

NOHATME O 3aKOHe DOoSbLLINX Yncen.

Axknacc BepoAaATHOCTbL U cTaTUCTUKA 7-8 Knacc
Teopus

https://www.vaklass.ru/p/veroyatnost-i-statistika




Cratuctnyeckue gaHHble B Tabnuuax

[Monck nHdopmaummn B Tabnunuax

BbluncneHna B Tabnmuyax

Tabnuubl ¢ pesynsrataMmn NOACYETOB N USMEPEHUN

Tabnuua - ognH 13 caMblX NPOCTbIX N YOOBHbLIX CNOCO6OB Nnoncka u

ynopaaovinBaHnA JaHHbIX.
Howmep Yucno BbICTpenos Yucno nonagaHum |
cTpenka
1 44 26

70 45

2
3 40 14
4 67 48

Tabnuubl

e obneryarT NOUCK HEODXOOUMbBIX CBEAEHUN,

* 136aBNAKT OT HEODXOAMMOCTU N3yvaTb BCHO MMEIOLLYOCH
MHGOPMaLUIO - 3TO rMaBHOE NMPEUMYLLECTBO Tabnuubl nepen TEKCTOM.

* O3BOSIAIOT NIErKO CpaBHUBATb AaHHbLIE N AeNiaTh PasyMHbIN BbIOOP.




padmyeckoe npencraBreHue AOaHHbIX

[ns HarnagHoro, 3anoMUHatoLLLErocs n3obpa)keHms u
COMOCTaBMNEeHUst AaHHbIX UCMNONb3YHTCA AuarpaMmmabi.
B otnuyune ot Tabnuu, gMarpaMmbl He nepeaatoT
NHOPMaLMIO COBEPLUEHHO TOYHO, 3aTO OHU HarnsaHbI
1 NO3BONSAOT CPaBHMBATb BENTUYMHDI.

Puc. 1. Juazpamma naowjadeli mamepukoe

Kak onuncatb OoAHUM-ABYMA YNCITaMU O0NbLUON MacCUB YNCIIOBbLIX AAaHHbIX?

«OnucarenbHass ctTaTUCTUKa»
B cTatncTmke ncnonb3yeTcd MHOXXECTBO OnucaTtesibHbIX nokasaTesneu, no
KOTOPbLIM MOXXHO CYyAUTb O CPEeOHUX 3HAYEHUAX, pacCeENBaAHUN,
aCMMMETPUYHOCTU N XapaKTepe N3MEHEHNSA CTaTUCTUYECKUX AAHHbIX:
* cpeaHee apudpmeTnyeckoe,
* MeaunaHa,
* pasmMax YMcrioBbIX Habopos,
* cpegHee reoMeTpUYEeCcKoe U cpegHee rapMoHU4Yeckoe,
* YyacToTa 3Ha4YeHUn 1 CBOUCTBA 4YacToT.




HensmeHHbIe BENUYUHLI B XKU3HW BCTPEYaAOTCS KpanHe
peakKo.

[1axxe Te BENUYUMHbLI, KOTOPble B (pM3nNKe Ha3bIBaKOT
KOHCTaHTaMu (MOCTOSIHHbIMW), Yalle BCero
noaBepXeHbl UI3BMEHYMBOCTMN.

- NHoraa MOXHO yKkasaTb NPUYMHBLIL U JaXKe 3aKOHbI -

N3MEHYUBOCTMH.
Ho noMMMO 3aKOHOMEPHON N3MEHYMNBOCTH

NoOYTW BCerga NpucyTCTBYET pasdHoHanpaelieHHagd
cliyyamHag U3MeHYMBOCTbL, MPUYNHBLI KOTOPOWU
N3BECTHbI YaCTUYHO, a NOPOU HEU3BECTHLI BOBCE.




Axknacc

Npegmers BepouiHoCis v ClarvcInga

Bepo ATHOCTb W CTAaTUCTUKA, 7 Knhacc Cgt_egHee rApMOHUYECKOE HabGopa nonoxuTenbHbIX Yucen
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HE™ Ane CERA T .., 2, TOGYE K CE AT Cas Oper Taee wicna M, w2
o 1 1
Aok
I. TlNpeacTaeneHue gaHHbIX H -\ &
PP P —
1. Mpegcraeneque A3nHEX B Tabauyax e = T :5: m=ry iy }-;L
e
2. [pakTuusckne SRUMCNEHNUS No T30AHUHEM S3HHEIM € PR FEPACECIOS ST, DEPIH S ST & COGMENY 31 OCPITAE €SI T, .., Z¢
2= 1
3. Vizeneuerme u MHTEOHpeTac o TaéﬂHUHbXABHH!:IX CPC,\HCC Pap.\lOHlNCCKOC - KaK CPC.\HRJI CHOPOCTB ABIDRCHIA HA pﬂBHH‘( _\"laCTKBx
4. [padMueckos NpegrTaENeHHe S3HHEIX E EWAE KPYrOELIX AMarpamm TIVTH. OHO BOGHHEAET B SKOHOMIYECKHX 32A2493X O CPEAHHX 3aTpaTax Ha .

pon3EoACTB0. OOMIENPHEATOIO OO03IHAMEHIA AAA CPCAHETO IRPMOHINECKOTO

5. lpaduueckos NpeaCTaENeHHe 43HHEIX & BMAE CTONGHKOSSIX ANarpamm B

6. UYTeHWe v NOCTpOEHME UarpaMm

Il. OnucaTenbHasa CTaTUCTUKA Ewe ogu cneyuanshelil sug cpegrero - CDEAHEe

FEOMETPUYECKOE - NpUMEHRAETCS, KOMAa HY)KHO YCPEAHUTL
OTHOCUTENbHOE U3MEHEHWE KaKOM-TO BENUYMHDI, BbIPAKEHHOE YUCNOBLIM

2. Meguaxa uncnosoro HaGopa KOAhhULUMEHTOM WK B NPOLEHTAX.

1. Yucnoesie Habopsl. CpegHes apudmeTiuscroe

3. Haubonsliee V H3MMEHEWEE 3IR3USHUR UNCN0EOTD Haéopa. Pazmax

4. CeoWlcTE2 cpegHMx

lpeaMeTsl BEPOATHOCTb U CT3TUCTUKE

JIIZE Creyaaiitian usmeHuMBoCTL BeposATHOCTb 1 CTaTUCTUKA, 8 Kacc

1. [puMepsl CAyuaiHON HEIMEHUNEDCT

2. YacToTa 3HzusHWI E MaCCHES 43HHEIX
3. Tpynnupoeka. TUcTOrpaMMsl I. BepoATHOCTb cnyyaliHoro cobbiTus

1. 3nemMeHTapHble CO6bITUA. BUabl COBLITUIA

<

Teopwa rpados -
2. BeposTHOCTb Cy4aitHOro cobbITUA
1. BeegsHue e Teopuio rpados

3. OnbITbl C PABHOBO3MOXHbIMW 3N1eMeHTapHbIMKU COBLITUAMW. Cy4aiHblii BbIGOP
2. Jlemma 0 pyKONOXITHRAX

| . - =
L Ptermn Ly i 8 rpage Il. BeeaeHue B Teoputo rpados

4. [MorrTue 3itneposa rpada. OpUeHTHPOSaHHLE rpadl 5
o virhi paeaLp P Pags 1. [epeso. CBOICTBA JepeBa

Y4yebHuk Anredpa

V. BepoaTHOCTL U YacToTa cny4aiiHoro cobbitus o
A 5 [ll.  CnyyaiiHble cobbiTus
1. CayuarHein oneIT ¥ cayuanHoe cobuitie

1. MpoTmBONOAOXHOe cobbiThe. Anarpamma diinepa £our]




BepoATHOCTb cny4aMHOro cobbITUA - 3TO YncnoBad Mepa
npaBaonoaodust aToro cobbITUS.

HeBo3moOXXHOEe crny4yanHoe coObITHe - 3TO CriydanHoe cobbiTue,
KOTOpOe B CrlyYanHOM 3KCNepUMEHTE He HacTynaeT. BepoaTHoCTb
HEBO3MOXHOro cobbITnsi pasHa O.

JocTtoBepHOe cny4yanHoe coObITUe - 3TO CriydanHoe cobbiTue, KoTopoe
B CIy4anHOM 3KcnepumeHTe obsizatensHO HacTynaet. BeposaTHOCTb
OOCTOBEPHOro cobbiTnsa paBHa 1.

NHorga BepoATHOCTM COBBLITUIA MOXHO paccyMTaTb MaTeMaTU4eCcKn, HO YacTo MPUXOAUTCH UX NPUBAMXKEHHO
y3HaBaTb - OLleHMBaTb - C MOMOLLbIO YacTOT, MOBTOPSAS Cry4arHbIN OMNbIT MHOIO pas.

MycTb, Hanpumep, Mbl npoenu onbIT 100 pa3 n HekoTopoe cobbiTne C npomsowno 45 pas.

OTHOLLEHMe Yncna Tex OnbITOB, B KOTOPbIX cobbITMe C nponsoLno, Kk obwemy 45 yncny npoBegéHHbIX OMbITOB
paBHO B AaHHOM crnydae 45/100= O, 45.

Yucno 0,45 B aTOM crniyyae ABnsieTca 4acToTon crny4vanHoro cobbitusa C.

MbI roBopunu o YactoTe 4Yncen B Habope AaHHbIX. Ho Beab ecnu BenuunHa 13 Habopa AaHHbIX okasanacb
paBHa KaKOMY-TO YMCIy, TO 3TO MOXHO paccMaTpuBaTh Kak HEKOTOpoe criydaiHoe cobbiTue. MoaToMy YactoTa
COObITUSA He SBMNAETCS AN HAC COBCEM HOBbLIM MOHATUEM.




OnpepneneHue. OTHOLWEHME YUCNA ONbITOB, B KOTOPbIX
crlydamHoe coObITUe NPOU3OLLSIO, K O0LeMy Yncny
npoBeAEeHHbIX OANHAKOBbIX ONbITOB Ha3bIiBaeTCH
4YaCcTOTOM AAHHOro CJfly4YaMHoOro coobITUA B 3TOU cepuun
OnbITOB.

Hanpumep, ecnm cobbiTne He HAcTynuIo HKX pasy, To ero 4acrtorta pasHa O. .
Ho 3TO He 3Ha4nT, YTO OHO HEBO3MOXHOE. MOXET BbIThb, B CrieayoLlen cepm
TaKNX XKe OMbITOB 3TO COBLITUE BCE XKe Cny4nTCcA.

Ecnn cobbiTne HaACTyMnmiio BO BCEX OlbITaX, TO YaCTOTa 3TOro CcoObITUS paBHa 1.

BepOﬂTHOCTVI MU YacToTbl CBAA3aHbl. Ecnu onbIT NOBTOPATb AOCTATO4YHO
MHOIO pa3, TO OKaxeTcsA, 4YTO YaCToTa coObITUA GNN3Ka K ero BEPOATHOCTM.




[loBTOPUTL cbopmynﬁ
P(A) = — - dpopmyna BeposiTHOCTH,

roe A — co6b|Tme,
N — YNCIO BCEX PAaBHOBEPOATHbLIX MCXOAOB,
M — YnCrio BNaronPUATHLIX UCXOOO0B.

BEPOATHOCTb KO/M4ecTBO 6ﬂal'0rlpVIﬂTHbIX ncxopos

— — _— g Q cobbITnA KO/IN4EeCTBO BCEBO3MOXKHbIX MCXOA40B

Knaccuyeckne BEPOATHOCTHbLIE ONnbIThI C
MCNnonb3oBaHMemMm MOHeT

Mpw pelueHun 3aaad ¢ MOHETaMM YUCIO BCeX
PaBHOBEPOATHLIX UCXOAO0B (N) MOXHO NOCYMTaTH MO

dopmyne N=22, rae a — konM4yecTBo BPOCKOB.
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e MaremaTuyeckasi

\“,\:.’r‘,’; * MOJeJIb
‘\‘O e «MrpajibHast KOCTb»
Knaccuyeckune BeposiTHOCTHbLIE ONbIThI C s
MCNONb30BaHMEM KyOMKOB i i~ oo
Mpw pelieHun 3agay ¢ Kybukamm Yncno Bcex 3 ) =
bINa/JleHHe Kaxaou rpaHH npu Bepo
PaBHOBEPOATHbLIX UCXOAOB (N) MOXHO NOCYUTATL NO MHOTOKPATHOM Gpocaiuit KyGHKa

MeeT OlHHAKOBYIO BEPOSITHOCTH Omeem: 0,25,

dopmyne N=62, roe a — konu4ecTso HPOCKOB.




3apanusa A no BuC

1. 3aganue Ne 10

Y 6abyLwku 10 yawek: 6 ¢ KpaCHbIMU LBETAMMN,
OoCTalnbHble C CMHUMUN. babyLuKka HanuBaeT Yain B
CryYamHo BblOpaHHYto Yallky. Hanante BeposaTHOCTb
TOro, YTO 3TO ByAeT Yallka ¢ CUHUMU LiIBETAMMW.

2. 3agaHue Ne 10
3anucaH pocT (B caHTUMETpax) NaTn yyawmxca: 158,
166, 134, 130, 132, 129. Ha cko/ibko oTnnyaeTcs

cpeagHee apudpmeTnyeckoe aToro Habopa 4ymcen oT ero
MeaunaHbl?




3. 3aganue Ne 10

B rpynne n3 20 poccUNCKNX TYPUCTOB HECKOSLKO
4yenoBeK BrageT MHOCTPAHHbIMU sA3blkaMun. 3 HUX
NATEPO roOBOPSAT TOSIbKO MNO-aHIMMUCKN, ABOE TOSMbKO MO-
dopaHLuy3cku, ABoe no-ppaHLy3CKN U NO-aHrMNNCKMN.
KakoBa BEpPOSATHOCTb TOro, YTO Crly4anHO BbiOpaHHbIN
TYPWUCT roBOPUT NO-ppaHLLy3CKn?

4. 3agaHne Ne10

B cnyyanHom akcnepumeHTe CUMMETPUYHYIO MOHETY BpocatoT Tpu
pasa.

Hangnte BepoATHOCTbL TOro, YTO Opes BbinageT poBHO 1 pas.

5. 3agaHue Ne10

[nsa ak3ameHa nogrotoBunmn ounetbl ¢ Homepamm ot 1 go 50.
KakoBa BEpPOATHOCTb TOro, YTO Hayrag B3ATbl y4EHUKOM Buner
NMeeT ABY3HAYHbIN HOMEP?




6. 3agaHue No10

B Tabnuue npeanctaBlieHbl pe3yJibTaTbl HETbIPEX CTPEJIKOB,
NOKa3aHHblE M Ha TPEHNPOBKE.

1 67 48
. 2 70 45
3 40 14
4 44 26

TpeHep pelunn nocnaTb Ha COPEBHOBAHUS TOrO CTPEnKa, Y KOTOPOoro
OTHOCUTENbHAasa YacToTa nonagaHui Bbile. Koro ns ctpenkos
BblOepeT TpeHep? YKkauTe B OTBETE ero HOMEP.




7. 3agaHue Ne10
BepoATHOCTL TOro, YTo HOBasl LLapuKoBasi py4dka
NULLET Nf0oxo (unu He nuweT), paBHa 0,29.

[TokynaTenb B MarasnHe BblOMPAaET OAHY TaKyr PYUYKY.
Hangmnte BepoOATHOCTb TOro, YTO 3Ta pydka NULLET
XOpOLLO.




