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berosa Ossra /IsBoBHa,
YV4IHTE/Ib MATEMATHKH,
KoBanernro Ererna boprcosHa,

YIHTETs MATeEMaTHKH,
YOY «Canxr-Ilerepbyprcras rumuasusg «Aisma Marep»,

Canxr-Ilerepbypr

METOJUNYECKAS PASPABOTKA I10 TEME «TEOPHA BEPOATHOCTH B 10-
11 KJIACCE» OBOBIIAIOIINY YPOK-3AYETB 11 KJIACCE
ITO MATEMATUKE I1O TEME «3JIEMEHTHI TEOPMU BEPOAATHOCTEM»

AxrtyansHOCTh. C HeJJaBHero BpeMeHH B IIKOJIBHBINM KypC MaTeMaTUKU BKJIIO-
YeHBI BOIIPOCHI TEOPUU BEPOATHOCTEM, HO MaTepHaJl II0 OTOH TeMe TpebyeT orpe-
IeJleHHOU cucTeMarusanuu. IlosroMy cymecTByeT IOTpeOHOCTh KaKMM-TO OOpa-
30M IIpeJICTaBUTH €TO B BUJe LIeJIOCTHBIX OJIOKOB, COZlePXKAIIUX U TeOpeTUIeCKui
MaTepHas, U [eMOHCTPALUIO CIIOCOOOB pellleHus, M NPUMepPHl pelleHus 3a7ad.
Ocobenno 310 HeobxOomUMO caenath B 11 xiacce mpu nogroroske x EI'D. Pasmen
«DJIeMeHTHI KOMOMHATOPUKY, CTATUCTUKY U TEOPUU BePOSATHOCTeI» B MaTepraiax
orkpsIiToro 6anka 3aganuit PUIIN no maremaruke EI'D npoduasHOTro ypoBHS CO-
nepxut 403 3azaun Ha 41 cTpanune. B manHOM paspaboTke BbIZEIEeHBI HECKOIBKO
TUIIOB 337]a4 10 PA3JIUYHBIM TeMaM Kypca TEOPHUU BEPOATHOCTEH U IIpeIOKeHBI
crIoco6s!I mx peureHusa. KaxxapIil THII 33124 COMMPOBOXIAIOT MUHUMAaJIBHO HEO0XO0-
IouMble Teoperrnyeckue cBefeHus. QopMyIHMpOBKY 3373y CKOMMPOBAHBI C caifTa
OUIIN. [Ins oTpabOTKM JAaHHOTO MaTepuaia OyJeT YMeCTHO IIPOBECTH YPOK-3aueT
B 11 xitacce.

Tun ypoxa: ypox 0000IIeHISA U CUCTeMaTU3a Y 3HAHUH

Bup: KoMOMHUPOBaHHBIN YPOK
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®opma mpoBefieHUsA YpoKa: Gecesa, paboTa B IPyIIIaX, HHAMBHUAYaIbHAS Pa-
6ota.

O6opyzmoBaHue: KAPTOYKY C 3aTAHUIMU.

Bpewms npoBezenus ypoka: 40MuH

Lesu:

1. AKTyanusupoBaTh 3HaHHUA OOY4AIOIIUXCA II0 TeMe «DJIeMeHThI TeOPUU Be-
POATHOCTEl», OTPabOTaTh AJITOPUTM PeIleHUA BEPOSTHOCTHBIX 337]a4 Ha IIPUMepe
5K3aMeHAaI[MOHHBIX 33/a4.

2. ®opMupoBaTh HEOOXOLUMBIE CIIOCOOBI [IeATeIbHOCTH (YMeHUe 3a/aBaTh U
OTBevYaTh Ha [eWCTBEHHBIE BOIIPOCHI; OOCYXXJeHue INPOOIEMHBIX CHUTyalui B
TPyIIIax; yMeHNe OL€HUBATh CBOIO /€SI TeJIFHOCTD U CBOU 3HAHUS).

3agauu:

O6pa3oBarenbHbIE:

1. mpomomxuTh (POPMUPOBATH Y YUAIUXCSA IIPEICTABIEHNUI O TEOPUU BEPOAT-
HOCTH U ee IIPUMEHEHUN B )XU3HU YeJIOBEKa;

2. 3aKpenuTh HABBIK PElIeHN BEPOSTHOCTHBIX 3371aY;

3. copleICTBOBATh PAa3BUTHIO YMEeHHUs aHAJIU3UPOBATh, CDABHUBATH, IPUMEHATH
IIOJIyYeHHBbIe 3HAHUSA B HOBBIX CUTYyaIUAX;

4. copeiicTBOBaTh (OPMUPOBAHUIO y OOYYAIOUIVUXCS MO3UTUBHOM MOTHBALNIN
mpu nogroroske k EI'D mo matematuke.

PaszsuBaronue:

1. mpomomxuThk (GopMHUpOBaHME WHTENJIEKTYaJIbHBIX YMEHUN: aHAJIN3UPO-
BATh, BBIAE/IATH TJIABHOE IIPU paboTe C TEKCTOM 337a4H;

2. pa3BUBaTh OIBIT OOIIEHNUA IIPU PaboTe B IPyIIIax.

BocriuraTensHsie:;
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1. BocIuTHIBAaTH YyBCTBO OTBETCTBEHHOCTH 332 Ka4eCTBO UM pe3ysIbTaT BBIIIOJ-
HsIeMOIi paboThI;

2. IpUBUBATh CO3HATEJIbHOE OTHOLIEHUE K TPYAY;

3. BOCIIUTBIBATh CAMOKOHTPOJIb M B3AUMOKOHTPOJIb

4. BOCIIUTBIBATH YyBCTBO YBaXKEHUA K cOOeCeJHUKY, UHIUBUAYAIBHON KYJIb-
TYPbI OOl eHUA.

ILnanupyeMsiii pe3yabTar:

1. popmupoBaHUE OTBETCTBEHHOI'O OTHOIIEHMUA K OOY4YeHUIO, CIIOCOOHOCTH K
CaMOpPa3BUTHIO ¥ CAaMOOOPa30BaAHMUIO;

2. bopMupoBaHME KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUM H CO-
TPYZAHHUYECTBE CO CBEPCTHUKAMH.

3. GopMupoBaHUe yCTOHYNBOU yueOHO-II03HABaTeIbHONH MOTUBAIIUY U HHTe-
peca K y4eHHUIO.

4. ocyulecTBIeHUEe PEeTYJIATUBHBIX JeHCTBUH CaMOHAOMIONEeHUA, CaMO-
KOHTPOJIA, CAaMOOLIEHKH B IIpOIlecce ypoKa;

5. popmMupoBaHUe yMeHUA CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BpeMA U
YIIPaBJIATE UM.

6. TIOCTpOeHNe YCTHBIX U MMIChMEHHBIX BBICKA3bIBAHU, B COOTBETCTBUU C II0-
CTaBJIEHHOM KOMMYHUKAaTUBHOM 3aja4Yel.

XO/J], YPOKA

OpraHu3anMOHHBIH I MOMEHT.

CoobueHne yyamuMcs TeMbl ypoka-3a4eTa, GOpMyIUpPOBKaA Iieseit

OcroBHO}# 3Tam.

JomxHa OBITH BbIZIeIEHA TPYyIIa CTAPUIEKIACCHUKOB IIPEACTaBIIAIONNX DKC-

II€EPTOB, KOTOPBIE 3apaHee I'OTOBATCA II0J, PYKOBOACTBOM y‘IHTe]Ieﬁ MAaTeéMATHUKHU 1
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OLIEHUBAIOT JIeATEIBHOCTh OCTAIBHBIX OOYYaIOUIUXCS COIVIACHO IIpeABAPUTEIHHO
pa3pabOTaHHBIM KPUTEPUAM.

Kaxzgsrii obyuaromuiics, coalomuii 3a4er, IoayJyaeT B Havanse cMoTpa «JIucr
ydeTa JOCTHMXKE€HUI», IZie IPOIMCAHBI 3TAIlbl IIPOXOXAEHUA HMHAVBUAYAJIBHOIO
MapuIpyTa ¥ KyZa BBICTaBJIAIOTCA YYalIUMUCA-DKCIIepTaMu O6aibl. B koHIEe Mepo-
IPUATHUA BCe OaJLIBl CYMMUPYIOTCSA, M BBICTABIAETCS COOTBETCTBYIOIIAs OTMETKA.
Bo BpeMs mpoBeseHUs 3a4eTa 00ydaromIyecs BBITATHBAIOT KaPTOYKU C HOMepaMu
3aJlaHu#, B ToM umcie nuddepeHIINPOBAaHHOTO U NPaKTUKO-OPUEeHTHPOBAHHOTO
XapakTepa.

OrmeTuM, 4TO IpU NIPOBeJIeHUU AAHHOTO MEPOIPHUATUA OCYIIeCTBIIETCA He
TOJIBKO KOHTPOJIb 3HAHWM 00ydaloumuxcs IO JAaHHON TeMe, HO M BBISABJIAIOTCA
TPYZHOCTHU II0 M3yYeHHOMY Marepuany. IIpu oOHapyxeHWUU 3aTpyAHEHUM, cTap-
IIeKJIACCHUKU-DKCIIePThI OOBACHAIOT U IIOMOTAIOT Pa3o0paThCs BO BCEX BO3HUKA-
IOIIX BOIIPOCaX.

Marepuas fj14 MOATOTOBKH K 33a4eTy:

1. 3agaqn Ha MpHMeHeHHe KIIaCCHIeCKOH (OpMYJISI BEDOATHOCTH COOBITHA

BeposraOocTBrO cOobOBITHZ A HA3bIBAIOT OTHOIIEHUE YHCJIA M OJIaronmpHsT-
CTBYIOUIUX 3TOMY COOBITHIO MCXOZOB K OOIIeMy YMCJIy N BCEX PaBHOBO3MOXXHBIX

HECOBMECTHBIX dJIeMEHTAapHBIX HCXOZOB, 00pasylomux mnoanyio rpynmy: P(A) =

m

—
3azayva 1.1. B yemnuoHaTe 110 TMMHACTHKe y4acTBYIOT 70 criopTcMeHOK: 25 u3
CHIA, 17 n3 Mekcuku, ocranpable u3 Kananer. [Iopsagok, B KOTOpOM BBICTYIIAIOT

TUMHACTKH, olpezenseTca >xpebueMm. Haiimure BepOATHOCTH TOTO, YTO CIIOPTC-

MEHKaA, BBICTYIIAONIdA HepBOfI, OKadXeTCA 13 KaHa,IU)I.
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Pemnrerrre. Yncno GrarompUATHBIX MCXOZOB —3TO U €CTh YMC/IO KaHAZCKUX
cnoprcmeHnok. Mx 70-(25+17) =28. O6mee uuncio ucxoznos — 70, 3T0 KOIUIECTBO

CIIOPTCMEHOK, YYdCTBYIOIIHMX B YE€MIIMOHATE. I/ITaK, HCKOMdA BEPOATHOCTD pPaBHA

= =04

Ortsert: 0,4.

3aMeuaHMe: PelIuTeJIbHO BCé PaBHO, KaKoOIl 10 CYETY, ITepBOii, KaK B yCJIOBUH
337la9¥, WU BTOPOH, TpPeTheH, ..., CeMHUAECATON OyneT BBICTYIIaTh KaHAZACKas

CIIOpTCMeHKa. VickoMmas BepOATHOCTH 3aBUCUT TOJBKO OT KOJIMYeCTBa KaHAACKUX
TMMHACTOK U O0Iero KoJn4ecTBa YYacTHUII,

3azava 1.2. llepen HavyajoM IIepBOrO Typa 4YeMIIMOHATa II0 TEHHUCY Y4acT-
HUKOB Pa30MBAIOT HA WTPOBbIE IIAPHI CIYyYaWHBIM OOpa3soM C IIOMOIIBIO >KpeOwu.
Bcero B yemnuoHaTe y4yacTByeT 76 TEHHHCUCTOB, CPelU KOTOPHIX / CIIOPTCMEHOB
n3 Poccuy, B Tom umcine Anaronuit Mocksun. Halimyre BeposTHOCTS TOTO, 4TO B
nepBoM Type AHaronuii MoCKBUH OyzAeT UIpaTh C KAaKUM-THOO TEHHUCHCTOM U3
Poccun.

Pemrerme. JIna BEBIOpaHHOTO yXKe IIO YCJIOBUIO 33/[aYX POCCUSHUHA AHATONIUS
MockBrHa O6JIATOIPUATHBIX HCXOAOB (€T0 NApTHEpP - POCCUICKUN TEHHUCHUCT)
ocraércsa Bcero 6. YMeHbIIaeTCA Ha eJUHUITY U OOliee YMCIO BCeX PAaBHOBO3MOK-
HBIX MCXOJIOB — YKCJIO CIIOPTCMEHOB, TOTOBBIX CpaKaThca ¢ MocKkBUHBIM, uX — 75.
3HAYUT, UICKOMas BEPOATHOCTH PaBHA % = 0,08.

Orser: 0,08.

3agava 1.3. B cry4aiiHOM 3KCIlepUMeHTe CUMMETPUYHYIO MOHETY OpocaioT
nBaxbel. Hatiure BeposSTHOCTB TOTO, YTO PelIKa BBINIAZIET POBHO OJUH pas.

Pemrerme. Ilepeuncaum Bce BO3MOXKHBIE HCXOBI (UX 4) IIpu IBYyX GPOCAHUAX

MOHETBI:
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N ucxozmos ITepBoe 6pocanue Bropoe 6pocanue
1. Pemrka Pemrxa

2. Opén Opén

3. Opén Pemrka

4. Pemrka Opén

W3 Tabnusl BUAHO, YTO MHTEPECYIOUeMy HaCc COOBITHIO (POBHO OJHOMY IIO-
SABJIEHUIO PeIIKH) GJIaTONPUATCTBYIOT UCXObI ¢ HoMepamu 3 u 4. Ix nBa, a BO3-
MOXXHBIX MCXOJ0B B HameM ciaydae — 4. Crazo 6bITh, NICKOMas BEPOATHOCTb paBHA
2
-=0,5.

4
Orser: 0,5.
3azava 1.4. B cry4aiiHOM SKCIlepUMeHTe CUMMETPUYHYIO MOHETY OpocaroT

nBax el Hatimyte BepoATHOCTH TOTO, YTO OpEI BhITazeT 06a pasa.

Penrerne. braronpuaraomy cobsrtuio (A)- opén Beimazer oba pasa 6iaro-

IPUATCTBYeT OZUH ucxon — Homep 2 (cm. 3azavy 1.3). Takum obGpasom, P(A)=i =
0,25.

Ortser: 0,25.

3agayva 1.5. Ha onuMnmaze o pycckomy A3b1Ky 350 y4acTHUKOB pasMeCTHIN
B TPEX ayAUTOpHUAX. B mepBrIX AByX yzanock pasmecTuTh 1o 140 desnoBek, ocTas-
ITUXCA IIepeBesIM B 3allaCHYIO ayJUTOPUIO B ApyroMm kopmyce. Hafimure BeposT-
HOCTb TOTO, YTO CIY4YalHO BBIOPAaHHBIM YYACTHUK ITMCAJ OJUMIIMALy B 3allaCHOM
ayIUTOPUH.

Penrerne. Haiiném KoImdecTBO YesOBeK, IMHMCABUIMX OJUMIIMALY B 3allaCHOM

aypuropuu: 350-(140+140) =70. 3zauuT, ©CKOMas BEPOATHOCTH PaBHA % =0,2.

Ortser: 0,2.
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3azauda 1.6. B rpynme Typuctos 300 uenoBek. Mx BepTOIETOM AOCTaBIAIOT B
TPYZAHOAOCTYIIHBIH paiioH, IlepeBo3s 1o 15 desnosek 3a peiic. [lopsamok, B koropoM
BEPTOJIET IIepPeBO3UT TYPUCTOB, caydaeH. HalinuTe BepoATHOCTH TOTO, YTO TYPHUCT
B. mosetut mepBhIM peiicoM BepTOIETA.

Pemernme. Cioco6 1. VHTepecyiomee Hac cobsiTe — «Typuct B. mosierut

IIePBBIM peiicoM BepToIéTa» O3HAYaeT, YTO OH IIONAJaeT B YMCI015 yesoBek, BbI-

" 15
JIETAIOIIHX TIEPBIM PEHCOM, TIO3TOMY MCKOMas BEPOATHOCTD eCThb —— = 0,05.

. 300
Crroco6 2. Bcero peticoB == 20. Typucry B, cormacro ycnoBuio 3azauy,

IOIXOAUT TOJIBKO OLUH U3 HUX, 3HAUUT, BEPOATHOCTD OIIpejie/IieTCs OTHOIIeHeM
—=0,05.

Orser: 0,05.

3azaya 1.7. ®abpuka BeimycKaeT cyMku. B cpemnem Ha 100 xauecTBeHHBIX
CYMOK IIPUXOAUTCA 3 CYMKHU CO CKPHITHIMU JedekTamu. Haliyure BepoATHOCT TO-
ro, YTO KyIlJIeHHasd CyMKa OKa)KeTcs KauyeCTBeHHOI. Pesyibrar okpyriute mo co-

ThIX.

Penrerme. KauectBenusix cymok 100, a ob6mee gncio cymox 100+3=103. 3Ha-

100
YUT, BEPOATHOCTH BEIYUC/IACTCA KaK OTHOIICHHE —— ~ 0,971 = 0,97.

Ortser: 0,97.

3azava 1.8 B mxone 51 naruknaccHuk, cpegu Hux — Cama u Hacra. Beex
IATUKJIACCHUKOB CIy4aifHBIM 00Opa3oM [eyAT Ha TPU TPYIIHL, IO 17 4YeloBeK B
kaxgoi. Hatimure BeposTHOCTS TOTO, uTo Camra m Hacts okaxyTcs B OZHOMH TpyII-
me.

Penrernme. Ilpepnonaraem, yro Camra y>xe 1momasi B OfHY U3 TPEX TPYII, Ge3-

pasnmu4Ho, Kakyiwo. Juis Hactu, Takum o6pasom, uncio Mect B CamnHoi rpymnire
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COKpaTuioch 1o 16, T.x. Mecto 3aHaTo Cameit. 3aMeTHUM, YTO Ha eAUHUIY YMEeHb-

IIVJIOCH U 00IIee YKCIIO YYaCTHUKOB paclipesie/IeHus 110 IPYIIaM, T.K. U3 UX YUC-

na yxe uckmo4éH Cama. Takum ob6pasoMm, BepoaTHOCTH Toro, yro Cama n Hacra
. 16

OK)XyTCA B OJIHOH IPyTITIe, paBHA - = 0,32.

Ortser: 0,32.

3azayva 1.9. B cry4aiiHOM sKcriepuMeHTe OpOCAIOT [iBe UTPATbHbIE KOCTH (KY-
6uka). HalizuTe BepOATHOCTH TOTO, YTO B CyMMe BBIIQZeT 7 OYKOB. Pesyiprar
OKPYTJIUTE ZO COTHIX.

Penrerme. 1lpn 6pocanuu IByX UTPAJBHBIX KOCTel BO3MOXHBI 36 HCXOZOB
VCITBITAHUS, T.K. JIFOOOH MCXOM, UCIIBITAaHUA IIpU OpocaHuu nepsoit xocru (1, 2, 3,
4,5, 6) MmoxxeT coueTaThCs € JTI00BIM U3 mecTu ucxozos (1, 2, 3, 4, 5, 6) npu 6poca-
HUM BTOpPOH KocTtu. VHTepecylomeMy Hac COOBITHIO - B CyMMe BBIIAaZeT 7 OYKOB
6aronpusTHbl ucxoxsl: 1 u 6,6 n1,5u2,2u5,4 u 3,3 u 4. x Bcero — 6. 3Ha-

6
YUT, HCKOMas BEPOATHOCTD — = 0,1(6) = 0,17.

Orser: 0,17

3agava 1.10. B cry4aiiHOM SKcIepuMeHTe OpOCAIOT [IBe UTPaJbHBIE KOCTH
(xybuka). Haiinure BepoATHOCTH TOTO, YTO B CyMMe BbInazieT 9 oukos. Pesyibrar
OKPYTJIUTE ZO COTHIX.

Pemrernme. Kak u B mpepsimymeii 3amade, obljee YUCIO BCeX PAaBHOBO3MOXK-
HbIX Hcx0z0B — 36. baronpusarueiMu ucxogzamu 6yayt: 6 u 3,3 1 6,4 u 5,5 u 4.
Vx Bcero ueTsIpe. BrrauciseM BepOsSTHOCTD: % =0,(1) = 0,11.

Orser: 0,11.

3agawa 1.11. B cinydaifHOM SKCIleprMeHTe OpOCaioT [iBe UTpabHble KOCTHU
(xybuxka). Haiimyure BeposSTHOCTH TOTO, 4YTO B cyMMe BbrmazieT 11 oukos. PesynpraT

OKPYTJIUTE 10 COTBIX.
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Pemerrme. Bcex paBHOBO3MOXXHBIX UCX0Z0B — 36. braronpusarusie: 5 u 6, 6 u

2 1
5. MIx aBa, 1 M03TOMY BEpOSTHOCTH PaBHA =187 0, 06.

Ortser: 0,06.

3azaga 1.12. Tlepen HauanoMm ¢yTOOJIBHOTO MaTda CyZbsS OpocaeT MOHETKY,
YTOOBI OIIpesle/INTh, KaKasd U3 KOMaHJ, HauyHET urpy c madom. Komanza «Camndup»
WTpaeT TPU MaT4a C pasHbIMHU KoMaHzamu. Haiiiure BeposSTHOCTD TOTO, UTO B OTUX
MaT4ax KomMaHga «Candup» HAYHET UTPY C MAYIOM He OoJiee OFHOTO pasa.

Penrerme. CoctaBum Tabnuily, B KOTOPOH CHUMBOJ «+» OOO3HAYUT TOT (pakT,

yTo KoMaHzAa Candup HauWHAeT UTPYy, a CUMBOJI ' — " OyZieT O3Ha4yaTh, 4YTO UTPy

HaYMHaeT Apyras KoManzaa (conepruk Candupa):

Ne mcxomoB I xomanma II xomanza III xomanza
1. + + +
2. + + -
3. + - +
4. - + +
5. - - +
6. - + -
7. + - -
8. - - -

OueBuzHO, YTO MHTEpeCyIOIeMy Hac COOBITHIO A - B OTUX MaTyaX KOMaHZA
«Canpup» HAYHET UTPY C MAIOM He GoJjlee OJHOTO pasa, OIATOIPHUATCTBYIOT UCXO-
4
Il ¢ HOMepaMu 5, 6, 7, 8. Bcero mcxozmoB — 8, 3HaYUT, BEPOATHOCTH paBHA 3= 0,5.
Ortsert: 0,5.

3agayva 1.13. Ilepen HavamoMm ¢GyTOOIBHOTO MaTda CyAbsa OpocaeT MOHETKY,

YTOOBI OIIpenEe/INTh, KdKasd N3 KOMaH/ HAYHET urpy ¢ MAa490M. KOMaH,ZI;a «burosor»



OBPA3OBAHHUE CETOAHSA: BEKTOPHL PA3BUTHUA

UTpaeT TPU MaTya C Pa3HBIMU KOMaHAaMu. Haligyte BepOATHOCTb TOTO, YTO B 3TUX
MaT4yax KoMaHja «buosor» HauHET Urpy Cc MAYOM BCe TpU pasa.

Penrerme. Tabnuna ncxonoB IIpyBeieHa B mpenpiayieit 3agade. Cobprtuio A
- B 3TUX MaT4yax KoMaHza «buosor» Ha4HET UIPy ¢ MAYOM BCe TPHU pasa, Oyaro-

IPUATCTBYET UCXOJ, C HOMepoM 1 (OH — eJMHCTBEHHBIN). TakuM 00pa3oM, HCKOMas

1
BEPOATHOCTD BEIYHCTIAETCS KaK OTHONICHHE - = 0,125.

Ortser: 0,125.

3azayva 1.14. Mexanudyeckue 4achkl C ABEHAAIIATUYACOBBIM ItndepOiIaToM B
KaKOM-TO MOMEHT CJIOMAaJIUCh U Iepectanu unru. Haifimure BeposSTHOCTH TOTO, 9TO
yacoBas CTpeJIKa OCTAaHOBHUJIACH, JOCTUTHYB OTMETKH 7, HO He NOHZA IO OTMETKHU
1.

Penrerne. Ilpu paccmoTpeHNH NMOJOOHBIX 33/aY HA TeOMETPUUECKYIO Bepo-

ATHOCTD II0JIe3HO UMeTh BBUY, YTO OAVH Yac Ha JBeHAIIaTUIacoBOM IudepOiia-

360°
12

Te 3aHUMAaeT CeKTOp = 30° Ot 7 mo 1 mpoxozuT 6 4acoB, yacoBasf CTpesKa

npeogoneBaer 30° X 6 = 180°, Takum 00pa3oM, MCKOMas BePOATHOCTH BBIYHCIIA-

180
ercsa xkak — = 0,5.
360

C pmpyroit cTOpoHBI, TOCMOTpPeB Ha 12-vacoBoil mudepOiaT, MOXEM BUIETH,
YTO NMPOMEXYTOK OT 7 4acoB 1o 1 yaca 3aHWMaeT POBHO IIOJIOBUHY IiudepbiarTa,
3HAYUT, BepOATHOCTH paBHa (,5.

Orser: 0,5.

3agava 1.15. B ciyyaiitHOM SKCIlepUMeHTe CUMMETPUYHYIO MOHETY OpOcCaioT
TpxAbl. HaliiuTe BepOsSTHOCTH TOTO, YTO PElIKa BHINIAZIET BCE TPU Pa3a.

Penrerme. Bce Bo3amoxHbIe ncxosl (ux 8) mpu Tpéx OpocaHUAX IIpeiCTaBIIe-

HBI B TaOau1e:
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Ne ncxozma 1-oe 6pocanue 2-oe 6pocanue 3- 6pocanue
1. Opén Opén Opén

2. Opén Pemrka Pemrka

3. Pemrka Opén Pemrka

4. Pemrka Pemrka Opén

5. Opén Opén Pemrka

6. Pemrka Opén Opén

7. Opén Pemrxa Opén

8. Pemrka Pemrka Pemnrka

braronpusarusit ucxopn omuH — nociaensuuii: Pemka-Penrka-Pemka. Bepost-

, 1
HOCTB, COTJTACHO K/IACCHYECKOit popMyIie, paBHa - = 0,125.

Ortser: 0,125.

3agayva 1.16. B ciry4aifHOM 3KCIlepUMeHTe CUMMETPUYHYIO MOHETYy OpocaioT
yeTsIpesx1pl. HaliiuTe BepOATHOCTD TOTO, YTO OPEJ BEIIAZIET POBHO /IBa Pasa.

Pemrerre. MoXXHO COCTaBUTh TAOIUIy U IJIA 4eThIPEX OpocaHUIl CHUMMeT-

pH‘IHOfI MOHETBI:

Ne ucxopa 1-oe 6pocanue | 2-oe 6pocanue | 3- OpocaHue 4-Gpocanue
1. Pemrxa Pemrka Pemrka Pemrka
2. Peurxa Peunrka Pemrka Opén
3. Opén Peunrka Pemrka Pemrka
4. Peurxa Opén Pemrka Pemrka
5. Pemxa Pemxa Opén Pemxa
6. Pemxa Pemxa Opén Opén
7. Opén Opén Pemrka Pemrka
8. Opén Pemxa Pemxa Opén
9. Peurxa Opén Opén Pemrka
10. Pemxa Opén Pemxa Opén
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11. Opén Pemrka Opén Pemrxa
12. Peurxa Opén Opén Opén
13. Opén Pemrka Opén Opén
14. Opén Opén Pemrka Opén
15. Opén Opén Opén Pemrka
16. Opén Opén Opén Opén

Yucio mucxozmoB paBHo 16. BraronpusTHsie ucxonbl B Tabiniie UMEIOT HOMe-
6 3
pa: 6,7,8,9,10,11. x Bcero 6. 3HauUT, BEPOATHOCTH PaBHA it 0,375.

Ecnu B34Th Ha cebs TpyA U BeIyuuTh TeopeMy S1. bepHysin, To cocraBieHus
TaGJINIIBI MOXKHO M30€KaTh.

Teopema: Eciu BeposATHOCTS p HacTyIUIeHUS COOBITHS A B KaXKJOM KCITBITA-
HUY IOCTOSIHHA, TO BepOSTHOCTH P, (k)TOro, 4To B cepuu n OZHOPOZHBIX HE3aBH-

CHMBIX HCIIBITAHMN coObiTie A HacTymuT poBHO k pa3, pasHa: P, (k) =

Cap g™ " (1).

n!
( —k)'k!

3necs Cy k= — YHCJIO COYeTaHUI M3 N DJIEMEHTOB 1O K B KaXX70M, q —

BEPOATHOCTD CO6I>ITI/IH, ITPpOTUBOIIOJIIOKHOT'O coObITHIO A.

4!
(4-2)!2!

B ycnoBuax Hameit 3amauu p=1, Q=1 —===, CF =C? = = 6. Iloxgcras-

1\?2 [(1)\?
nsiem B popmyiy (1) u moxygaem: Py(2) = 6 (E) ' (E) = 0,375.

Orsert: 0,375.

2. 3agaqm Ha HaXO)XZE€HHE BEPOATHOCTH IIPOTHBOIIO/IOKHOIO COOBITHA

Omnpegnenenue. [IpoTHBOMO/IOKHEIMH COOBITUSIMY Ha3BIBAIOT ABA HECOBMECT-
HBIX COOBITHA, OOPa3yIOUIUX ITOTHYIO IPYIIITY.

/IBa cOOBITHA HA3BIBAIOTCA HECOBMECTHBIMH, €CIA OHU He MOTYT IOABUTHCS

OJJHOBPEMEHHO B pe3yJIbTaTe OJHOKpPAaTHOro ombiTa. COOBITUA OOpa3yIoT IOJHYIO
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IpyIIIy, eCId B pe3yJbTaTe OINBITA OJHO M3 COOBITUH 00A3aTeIbHO IIPOU30HIET.
CyMMa BepOSTHOCTe}t IPOTHBOIIONIOXHBIX cobbiThil pasHa 1, T.e. P(A) + P(A) =

1. 3mech P(A) - BEpPOSTHOCTB COOBITHA, IIPOTUBOIIOJIOXHOTO COOBITHIO A.

3azayva 2.1. B cpepaem u3 900 camoBbIXx HACOCOB, IOCTYNIMBUINX B IIPOJAXY,
27 noprexaror. Haifimure BeposATHOCTH TOTO, YTO OAUH CIy4aiiHO BEIOPDAaHHBIHN [
KOHTPOJIA HACOC He MOATeKaeT.

Pemernne. CobbITHe A — HACOC TIOATEKAET, COOBITHE A — HACOC He TIOATEKaeT.
P(A)=1--=1-—-=097.

Orser: 0,97.

3azava 2.2. BepoaTHOCTb TOTO, YTO B CIy4aifHbIH MOMEHT BpeMeHU TeMIlepa-
Typa TeJja 3[J0POBOTO YesoBeKa okaxkercsa Hiwke 36,8°C, paBua 0,94. Hatizure Be-
POATHOCTb TOTO, YTO B CJIy4aiiHbII MOMEHT BpEMEHHU Y 3Z0POBOTO YeJIOBeKa TeM-
nepaTypa Tejna okaxercsa 36,8°C miu Bsime.

Penrerme. CobpITHE — «B CITy49aiiHBIN MOMEHT BpeMeHH y 3Z0POBOT0O YeJI0BeKa
TeMIepaTypa Tena okaxercsa 36,8°C mau BbIlIe» IPOTUBOIIOIOXKHO COOBITHIO «YTO
B CJTyYaifHbINi MOMEHT BPeMEHU TeMIlepaTypa Teja 3JJ0POBOTO YeJIOBeKa OKaXKEeTCs
Hike 36,8°C». IToaTomy P(A_) =1-0,94 = 0,06.

Ortser: 0,06.

3azaga 2.3. Cepéxa, Cama, Upa, Cons, XKens, Tomus, Kcioura u Pens 6pocunu
Xpebuil — KoMy HaunHaTh urpy. HaiizuTe BepoSTHOCTH TOTO, YTO HAYMHATH UTPY

noypkHa O6yner He Kcromra.

Pemenne. BepostHocTh coGBITHs A — «urpy HauHér Kcroma» paBua P(4) =

1
g = 0,125, d BEPOATHOCTD ITPOTUBOIIOJIOXXHOTO COOBITHSA - HAYMHATH Urpy AOJIKHA

oyner He Kcromnra, paBHa P(/T) =1-0,125 = 0,875.
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BaMETI/IM, YTO MOKHO OBIJIO BBIYHC/IATH HCKOMYIO BEPOATHOCTh KdK OTHOIIE-

HUe 4Yucia fgerei, Kotopsie «He Kciomu» - ux ceMepo, K O0LIeMy YHCIy ZeTeil B
7
urpe (ux 8 geysoBeK): 5= 0,875.

Ortser: 0,875.

3. 3agayn Ha INpHMEHEHHE TeOpeMBI CIOXEHHA BEPOATHOCTEH A/ HeCOB-
MeCTHBIX COOBITHH

Cymmor (A+B) nByx cobprTuii A u B Ha3bIBaIOT COOBITHE, KOTOPOE HACTYIIAeT
TOT/Ia ¥ TOJIBKO TOT[A, KOTAA HACTYIIAaeT XOTA ObI 0gHO 13 coObrTHit A mau B.

CrnoxeHue BepoATHOCTeIl HCIIOIB3YeTCA TOIA, KOTr/a HY>KHO BBIYMCIUTD Be-
POATHOCTH CYMMBI CTy4alHBIX COOBITHI.

Teopema ciroxeHHA BEPOATHOCTEH HECOBMECTHBIX COOBITHH. BepoATHOCTH
TOTO, YTO IIPOU3OUAET OHO U3 ABYX HECOBMECTHBIX COOBITUI, paBHA CyMMe Bepo-
arHocrew stux cobertuii: P(A + B) = P(A) + P(B).

3azayva 3.1. Ha sx3aMeHe II0 TeOMETPUU IIKOJIBHUK OTBEYAeT Ha OJUH BOIIPOC
M3 CIIMCKA 5K3aMeHAaIlMOHHBIX BOIIPOCOB. BepoATHOCTH TOTO, YTO STO BOIPOC IO
TeMe «BIuca"Hasa OKpyXHOCTb», paBHa 0,2. BepoaTHOCTb TOTO, UTO 3TO BOIIPOC IIO
TeMe «BHemrHme yriasl», paBHa 0,35. Borpocos, koTopsie 0ZHOBpeMEeHHO OTHOCAT-
cs K OTUM ABYM TeMaM, HeT. HaiizuTe BepoATHOCTB TOTO, UTO Ha 9K3aMeHe IIKOJIb-
HUKY JJOCTAHeTCS BOIIPOC II0 OJHOM U3 3THX ABYX TEM.

Pemrerme: cobeiTie A — mocTaHeTCA BOIPOC IO TeMe «BImcaHHas OKpyX-
HOCTb», COObITHE B — mocramercs Bompoc 1o teMe «BHenrnue yriisl», Torga coObI-
e A+B - Ha 5K3aMeHe IIKOJBHUKY JOCTAHETCHA BOIPOC IO OJHOM U3 3THX IBYX
TeM. Y IYUThIBadA, 4TO «BOIPOCOB, KOTOpBIe OAHOBPEMEHHO OTHOCATCA K OTUM JIBYM

T€éMaM, HET», IIDUMEHAEM TeOpEMY CIOXXEHHA BepOHTHOCTeﬁ AJIA IBYX HECOBMECT-

ubrx coosrtuii: P(A+B) = 0,2+0,35 = 0,55.
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Orser: 0,55.

3azava 3.2. BepoATHOCTb TOTO, YTO HAa TeCTMPOBAHUU II0 MaTeMaTHKe yda-
muiica A. BepHO pemrut 60sbire 9 3azay, paBHa 0,63. BeposaTrHocTs TOTO, uTO A.
BepHO pemuT Gosibure 8 3azay, paBHa 0,75. Haiimure BeposATHOCTH TOTO, UTO A.
BEPHO PEIINUT POBHO 9 3a7ad.

Pemerne. Beném obo3HaueHus: coosiTre A- pemeHo 6osee 9 3amay, cOOBI-
e B — pemeno 6onpie 8 3amay. Jpyrumu cioBamu, cob6srtre B 3akiriodaercs B
TOM, 4TO pellleHO poBHO 9 mim 6osbuie 9 3amad. Ilycts cobeitne C — yuamuiics
pemwn poBHO 9 3amau. Torga B=A+C. Ilo Teopeme cioxeHUs BepOATHOCTEH IJIst
HecoBmecTHbIX cobObituii, P(B)=P(A)+P(C), u, cmemoparensro, P(C)=P(B)-P(A).
IToxcraBnas yucioBsie 3HaYeHus, noxyvaem: P(C)=0,75-0,63=0,12.

Orser: 0,12.

3azava 3.3. BepoATHOCT TOTO, YTO Ha TECTUPOBAHUU IO PU3MKe ydauluicsa
A. BepHO pemut 6osbure 6 3amay, pasHa 0,61. BeposTHOCTs TOTO, uTO A. BEpHO
peurut Gonbie 5 3azay, pasHa 0,66. Haiimure BeposATHOCTH TOrO, 4TO A. BEPHO
peIuT poBHO 6 3azad.

Penrernme. Copepxanue 3amadyn aHAJIOTUYHO nipenpipyueit. [Tycts cobsitue E
— pelreHO BepHO poBHO 6 3aza4, coObITHe F — pemreno BepHO 6obIne 5 3amay, co-
6siTrie K — pemeno Bepro 6oisbure 6 3azau. Torga F=K+E u P(E)=P(F)-P(K)=0,66-
0,61=0,05.

Ortser: 0,05.

3azava 3.4. BepoATHOCTH TOTO, YTO HOBBIHM CKaHEP NPOCIYXKUT OOJIBIIE TOJa,
paBHa 0,94. BeposTHOCTB TOTO, YTO OH IIPOCTYXXUT OOJbIIe ABYX JyeT, paBHa 0,87.

Hafinure BepOATHOCTH TOTO, YTO OH IIPOCTYXXUT MEHBIIe BYX JIeT, HO OoJIblIe To-

Ia.
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Penrernme. Ilycts cobpiTHIe A - HOBBIM CKaHep IIPOCIYXXUT OOJbIIE TOJA, CO-
6s1THE B - mpocryxuT 6osbine ABYX seT, coosiTe C — CKaHep IPOCTy>KUT MeHBbIIe
IByx jier, HO 6oibure roga. Torma A=B+C. CoriacHo Teopeme CIOXEHUS BEPOAT-
unocreit P(A)=P(B)+P(C) u rorga P(C)=P(A)-P(B). Umeem: P(C)=0,94-0,87=0,07.

Orsert: 0,07.

4. 3agaun Ha IpHMEHEHHE TeOpeMBI YMHOXEHHA BEPOATHOCTEH HE3aBHCH-
MBIX COOBITHH

IIpomssenenmem npyx coosrtuii A u B HassiBator cobsrTue C = A - B, xotopoe
3aKJIIOYAETCSA B TOM, UYTO IIPOUCXOAAT U coObITHE A, 11 coOBITHE B.

CoOsrTre B Ha3bpIBAIOT HE3aBHCHMBIM OT COOBITUS A, eCJIU BEPOATHOCTH IIOSIB-
JIeHUs COOBITUA B He 3aBHCHT OT TOTO, IPOU30IITIO COOBITHE A MM HE IIPOU30-
IIIJIO.

Teopema: BepoaTHOCTh mpon3BeseHUs [BYX He3aBHUCUMBIX COObITHH A u B
paBHA IIPOU3BEZEHUIO BEPOATHOCTH OIHOTO M3 HUX HA BEPOATHOCTb [PYTOTO:
P(A-B) = P(A) - P(B).

3agayva 4.1. Ecnm maxmaruct A. urpaet 6ensIMu GUTypaMU, TO OH BBIUTPBI-
BaeT y maxmarucra b. ¢ BepoarrocTsio 0,6. Eciu A. urpaer yépHbIMU, TO A. BBINUT-
psiBaet y b. ¢ BeposarHocThIO 0,45. Illaxmaructsr A. u b. urparor gBe maptuu, pu-
4éM BO BTOpOH mapTum MeHAIOT uBeT ¢uryp. Haliaure BepoATHOCTH TOTO, UTO A.
BBIMTpaeT oba pasa.

Penrernme. Ilycts cobprTrie A — maxmaTtucT A. BBIUIPAJ IEPBYIO MAPTHUIO, CO-
6sITe B — maxmaruct A. BRIMTpasI BTOPYIO IIAPTHIO, TOrAa coOsitTue A - B — max-
MaTucT A. Beiurpan obe maptuu. [IprMenseM TeopeMy YMHOXEHUS BEPOSITHOCTEH
HesaBucumsbix coosrtuii: P(A-B) = P(A)-P(B) =0,6-0,45 = 0,27.

Orser: 0,27.
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Wcnons3ys TeopeMy YMHOXXEHHSA BEPOATHOCTEH HE3aBUCHUMBIX COOBITHH,
MO>XXHO PelIuTs U 3azaqy 1.13:

Ilepen, Hauanom ¢GyTOOIBHOTO MaT4ya CyLbi OpocaeT MOHETKY, YTOOBI OIpe-
IeTUTh, KaKasd U3 KOMaHJ HayHET urpy ¢ Ma4oM. Komanpa «buosnor» urpaer tpu
MaT4ya C pa3sHBIMH KoMaHjamu. Haiiiure BepOATHOCTH TOTO, YTO B OTUX MaTdax

KoMaHza «buosor» HaYHET UTPy c MAIOM BCe TPHU pasa.
1
Pemerme. BeposaTHOCTS HauaTh UTPy IIpU OpOCAaHUM >XKpeOus paBHA p Bepo-

ATHOCTBb TOT'O, YTO 3TO coObITHE IIOBTOPUTCA TPH pd3d, II0 TeOpeEME€ YMHOXKXEHUA BE-

1

. . . 11 1
POATHOCTeH (B ZAHHOM Ciydae TPEX) He3aBUCHMBIX COOBITHUI paBHa 33 3°8°"

0,125.

Ortser: 0,125.

3azava 4.2 B cry4aiiHOM 5KCIlepHMeHTe CUMMETPUYHYIO MOHETY OpocaroT
nBaxasl. Halinure BepoATHOCTD TOTO, UTO OPEN He BBINAZET HU pasy.

Penrerrme. CobsITHE «OpENT He BBINAZIET HU pasy» IIPU ABYyX OPOCAHUAX MOHe-
TBI O3HA4aeT BbINIAJleHNe JABYX pellek IoAp:Az. IIockoibKy BepOATHOCTE BbINAZe-
HUS PEIIKY IIPU OZHOM OpOCaHWM paBHA %, TO BEPOATHOCTH COOBITUS «BBINIAZIEHUE
IBYX pellleK» II0 TeOpeMe YMHOXXEeHUs BEPOATHOCTEN ByX HE3aBUCHUMBIX COOBITUIMA

paBHa

N R
N R

=~ =0,25.

Pazymeercs, 3Ty 3ajjaqy MOXXHO OBLIO pemaTh M C IIOMOILIBIO KJIACCHYECKOH
(bopMyJIBI BRIYNCIEHNS BEPOITHOCTH COObITHA (cM. 3amayu 1.3, 1.4).

Orser: 0,25.

3agadva 4.3. UTOOBI IPOMTH B ClIeNyIOUUHA KPYT COpeBHOBaHUH, PyTOOIBHON
KOMaHe Hy>XHO HaOpaTh XOTsA ObI 4 O9YKa B IByX Urpax. Ecm KoMaH/a BRIMTPHIBA-

eT, OHa IoJIy4yaeT 3 OuKa, B cilydae Huubell — 1 ouko, eciu npourpsiBaetr — 0 ou-
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koB. HalizyTe BepOATHOCTD TOTO, YTO KOMaH/le yAACTCA BBIMTU B CIeLyIOUUI KPYT
copeBHOBaHUil. CumTaiiTe, 4YTO B KOXA0M UTpe BEPOATHOCTU BBIUTPHINIA U IIPOUT-
pBIIIa OJMHAKOBBI U paBHEI 0,3.

Pemerme. Tlpunércs BCIIOMHUTH W IIOHATHE IIOJHOM TPYNIBI COOBITHH, U
TEOpeMy CJIOXKEHUS BEpPOATHOCTel HeCOBMEeCTHBIX COOBITHM, U TeOpeMy yMHOXe-
HUS BEPOSTHOCTEH He3aBUCUMBIX COOBITMH. B 3asjaye yka3aHbBI BEPOATHOCTU BBI-
urpsima u npourpsima (06e pasus 0,3), 3HAUUT, BEPOATHOCTh HUYbEH paBHA 1-
(0,3+0,3) =0,4. Yro6s! KOMaH A BHIIIJIA B CIeLYIOUUI KPYT, OHA, COIJIACHO YCJIO-
BUIO, JOJDKHA HAOpaTh KaK MUHUMYM 4 O4Ka 3a ZjBe UTPHI, 3HAUYUT, OHA MOXKET BbI-
UTPaTh B 00enx Urpax (9To IprUHECET eit 6 0YKOB), 11OO BBIUIPATH OFHY U3 UIP, a
IPYTYIO CBECTH K HUYbel (TOrZa IOMyduT 4 O4YKa, Yero e, B IPUHIIUIIE, TOXE J0-
craToyHO). MTak, KOMaHZY YyCTpaWBaeT OJHO M3 TPEX COOBITHH: BBIUTPHIII-
BBIUTPHIII (COOBITHE A), BRIMTPHIMI-HUYbsA (COObITHE B), HUUBA-BRIMTPHII (COOBI-
tue C). Bce atu cobsitus - A, B, C - mecoBmectnsl. Haiiném BeposTHOCTH 3THX CO-
6bITHiI. BeposATHOCTE COOBITHS A IO TeopeMe YMHOXXeHUS BepOSTHOCTEH He3aBH-
cumbix cobertuit P(A) = 0,3-0,3 = 0,09. Amanoruuno P(B) =0,3:0,4=0,12 u
P(C) =0,4-0,3 = 0,12. [IpumeHsieM TeOpeMy CJIOXeHHUSI BEPOSITHOCTEH s TPEX
HecoBmecTHbIX cobsituit A, B, C. Ilomyuum: P(A+ B+ C) =P(A) +P(B) +

P(C), u, moacraBuB B GOopMyJly BEIYMCIEHHbIE BEPOSTHOCTH, UMeeM: P(A + B +
C)=10,09+012+0,12 =0,33.
Ortsert: 0,33.
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