Тема: Простейшие вероятностные задачи.
Записать число и тему занятия в тетрадь.
Прочитать и оформить в тетрадь примеры №1-10, ответить на контрольные вопросы.
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Решить задачи:
1) Найти вероятность того, что при подбрасывании двух костей суммарное число очков окажется равным 9.
2) Бросают две игральные кости. Найти вероятность того, что сумма очков выпавших на двух кубиках больше 10.
3) Бросают две игральные кости. Какова вероятность появления на первой кости нечётного числа очков, а на второй пяти очков?
[bookmark: _GoBack]Записанные задачи и ответы прислать по адресу: matem.infor2020@gmail.com Баландина Т.Б.
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Eie pa3 oTMeTuM [1Ba OCHOBHBIX NMpPaBHJIA, MCTIONB3YEMBIX B TEOPUH
BEPOSTHOCTEHN: MPABHIIO CTOKEHHS BEPOSATHOCTEHR U MPABUIO YMHOXKEHHUS
BEPOATHOCTEH.

JiBa coObITHS Ha3bIBAlOT HECOBMECTHLIMM, €CIIH B OZHOM M TOM K€
HCIIBITAHUM OHH HE MOTYT MPOW30HTH OJHOBPEMEHHO, T. €. HACTYILICHHE
OJIHOT'O M3 HUX HCKITIOYAET HACTYIUICHHE JPYToro.

Ilpumep 7

Mycts B Menike HaxomaTcs 15 mapos: 7 Genbix, 5 KpacHBIX U 3 3ene-
HeIx. M3 Mellka Hayrazl BBIHUMAIOT OJMH ap. PaccMOTpuM crienyroumue
coObITHA: COOBITHE A — LIap OKa3ancs KpacHLIM; cobbiTHE B — wap oka-
3aJICsl 3eJeHbIM (OYEBHIHO, YTO COOBITHS A U B HECOBMECTHBE); COOBITHE
C — wiap okasajcsa He GenbiM (KpacHBIM WIIM 3eNeHbIM). BbiicHUM, Kak
BCPOATHOCTE COOBITUS C CBS3aHA C BEPOATHOCTAMH KaXIOTr0 U3 coObITHi
AuB.

Haiinem BeposatTHocTH cobbiThit 4, B, C. I KaXA0ro UCnbiTanmus (13-
BJICUCHHE M3 MEIIKAa OJHOro Iapa) PaBHOBO3MOXHBIMM SIBIAIOTCH 15
ucxonoB. M3 HuX s cobbTHA A 6naronpuaTHL 5 UCXONOB, AN COOBI-
Tust B — 3 ucxona, ans cobbitus C — 8 ucxonos. Haxonum BeposTHOCTH

9THX COObITHH: P(A)= %, P(B)= li P(C)= —8— Buaso, uro P(C) =

57 15
= P(4) + P(B).

HMeeM NpaBHIIo CI0KEHHA BEPOATHOCTEH: eciu cobbitie C 03HavacT,
9TO HACTYNaeT OJHO W3 ABYX HECOBMECTHBIX COOBITHI 4 U B, TO BCposT-
HOCTb coObITHS C paBHAa CyMME BEPOATHOCTEH COORITHIE 4 1 B.

Hpumep 8

Ha yuenusx NETYMK MOMYYMJI 33J@HHE KYHHYTOXHTB» TPU Pacnoyo-
XEHHBIX pAoM ckiaga Goenpunacos. Ha 6opty camonera oana Gomba.
BeposiTHOCTH NonanaHus B nepBslii ckian pasHa 0,1, Bo Bropo#t — 0,15,
B Tpetuii — 0,2. Jlio6oe nonagaxue B pe3yibTaTe ACTOHALMM BbI3HIBACT
B3pbIB OCTANIbHBIX CKUIafioB. Haliiem BEpOATHOCTB TOro, YTO CKiaas! Oy-
DyT YHUYTOMKEHBI.

O603HauMM cOOBITUA: 4 — NONaRxaHue B NEPBBIH CKiIaj, B — nonajaaHue
BO BTOpO#t cknan, C — nonajaHie B TPETHH CKam (3TH COOBITUS HECO-
BMeCTHbI), D — YHUUYTOXEeHHE cknanoB. [1o mpaBuiy ClOMEHHs BEpOST-
nocreit P(D) = P(4) + P(B) + P(C)=0,1 + 0,15 + 0,2 = 0,45.

JIBa coOBITHS Ha3bIBAIOT HE3ABHCHMBIMM, €CIM HACTYILUIEHHE OJHOIO
H3 HUX HE BIMACT Ha BEPOSTHOCTb HACTYINICHNS APYTOro COOBITHA.

IHpumep 9

Ilyctb B oHOM Melke HaxoasTcs 10 mwapukoB, U3 KOTOpBIX 3 Gelbix,
a B apyroM — 15 mapukoB, u3 kotopeix 7 6enbx. M3 xaxmoro mcuixa
Hayrajl BbITACKMBAIOT IO OJHOMY IapuKy. KakoBa BEpoSTHOCTb TOrO,
410 002 1apruka OKaxXyTcs OenbiMu?
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PaccmoTpuM cobbITHSA: A — U3 NEPBOro MEUIKa BHIHUMAIOT Genblii Lia-
pHK; B — 13 BTOPOTO MeIlKa BHIHUMAIOT Genblif mapuk (COOBITHA HC3aBH-
cumbl). Jina cobbitus 4 GnaronpuaTHeIMH SBASIOTCA 3 Mcxona u3 10 u

P(A)= %, Juist cobpiTHs B — 7 ucxonos u3 15 u P(B) = %

PaccMoTpuM cobbite C, cOCTOSIIICEC B COBMECTHOM TOSBICHUH COObI-
THid A 1 B. ObL1ee 4HUCI0 PaBHOBO3MOXHBIX UCXOJOB MCIIBITAHMS, B KO-
TopbIx coObITHE C HACTYNAeT WM HE HacTynaeT, paBHo 10 - 15. leficreu-
TeNbHO, KaaoMmy u3 10 u3BneueHuii mwapuka u3 NMEPBOro MeLKa COOT-
BETCTBYET 15 BO3MOXHOCTEH HM3BJEUCHHs LIapHKa W3 BTOPOro MeIlKa.
BnaronpusTtHeiMu Anst coObiTHA C SABNAIOTCS T€ MCXOMBI, MPH KOTOPHIX
00a BBIHYTBIX LIapHKa SABIAIOTCA GenbiMU. KaxioMy M3 Tpex BO3MOXHBIX
u3BJieyeHHil GENOro 1IapuKa M3 NEPBOIO MELIKA COOTBETCTBYIOT CEMb
BO3MOMHOCTEH H3BJIeYeHHs 6ENOro WapHKa U3 BTOPOro MEILKa, T. €. YHC-
JIO HCXOJOB, GnaronpuATHBIX Uit coObiTust C, paBHo 3-7. [ToaToMy noiry-

yaem: P(C):lO'T=E.E wii P(C) = P(4) - P(B).

ViMeeM NpaBHII0 YMHO)KEHMSA BePOSATHOCTEH: eciu cobbiTie C 03Ha-
4aCT COBMECTHOE HACTYIUIEHHE JBYX HE3aBUCHMbIX coObITHH 4 M B, TO
BEPOATHOCTB COOBITHA C paBHa MPOM3BEAEHUIO BEPOSATHOCTEH COOBITHIT A
u B, 1.e. P(C)=P(A4) - P(B).

Ipumep 10

BpocaioT aBe urpanbhbie KocTH. KakoBa BEpOSTHOCTb MOABIEHHA Ha
[EpBOi KOCTH YETHOT'O YKMC/Ia OYKOB U HA BTOPOH — TpeX OMKOB?

0O603Ha4nM COOBITHS: A — MOSBICHAC HA NMEPBOI KOCTH YE€THOTO YKMCNa
OYKOB, B — MosiBJIEHHE Ha BTOPOH KOCTH TpeX O04KOB, C — MOABNEHNE HA
11epBOH KOCTH YETHOrO YMCJa OYKOB M Ha BTOPOH KOCTH TpEX OYKOB
(T. ¢. cobbitie C COCTOUT B COBMCCTHOM TIOSIBJIEHMH cOObITHH A U B).

Cobsrts 4 1 B nesaBucumel, Torna P(C) = P(A4)- P(B) = 31 = L

66 12
IV. KouTpoJibHbIe BONPOCHI
1. Kakue coObITHS HA3bIBAKOT HECOBMECTHBIMH?
2. IpaBuio clo>KeHNs BEPOATHOCTEH.
3. CBOHCTBO BEPOATHOCTEH MPOTUBOIIOIOKHBIX COOBITHHA.
4. Kaxue coObITHS Ha3bIBAIOT HE3aBUCHMBIMU?
5. TIpaBui0 YMHOXEHHsA BEPOSTHOCTEH.
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B xinaccuueckoil MaTemaTuxe paboTaloT C pealbHON MOAENbIO CUTya-
MM (HanpuMep, BCTpeYa JBYX ICIIEXOAO0B), KOTOpas OAHO3HAYHO ONM-
CHIBAETCH C IOMOLLBIO MAaTEMATHUYECKOIO anmnapara. B ®u3HH Mbi 1OCTO-
SHHO CTAIKMBAEMCA C TEM, YTO HEKOTOPOE COOBITHE MOXET NPOU30HTH, a
MOXET M HE NPOM30HTH (HampuMmep, He OroBOPEHHAs 3apaHee BCTpeua
JByx Apy3eii B kade). Takue HenpeacKkasyemble COOBITUS HA3BIBAIOT CJIY-
yaitubimu. Teopus BepossTHOCTEH M3yuaeT pasiUYHBIE MOAENH CTyyaii-
HbIX COOBITHIA, UX CBOHCTB2 U XapaKTepucTHKH. Pasymeercs, 3Ta Teopus
HE MOXET OJHO3HA4YHO MpPE/CKa3aTh, Kakoe COOBITHE B PEANLHOCTH 1IPO-
u30iizieT, HO MOXET OLICHUTh, KaKoe coObiTue Hanbonee BeposTHO. Ecte-
CTBEHHO, KaK ¥ BO BCeii OCTalbHOH MareMmaTuke, BeIOMpaemas MOJIEIb
HAeaIu3uPOBaHa (HapUMEp, CMECH BELIECTB CUMTAOTCH HACATHHO Mepe-
MeIIaHHBIMH, U3MEHEHNE CKOPOCTH TENA IPOMCXOAUT MTHOBEHHO H T. 11.).
IMosToMy, kak MBI HaG/II0JaeM B XKH3HH, MOYTH HeOBIBaTIOE COOBITHE NIPO-
HCXOJUT, 8 OKUAAEMOE — HET.

Teneps pa3bepeMcsi ¢ OCHOBHBIMH NMOHATHSIMH TCOPHH BEPOSITHOCTH.
Tlpu sToM GyaeM CYuTaTh, YTO CIyHaiHbIE COOBITHS PABHOBEPOSITHDLI
(11 paBHOBO3MOMKHDBY), — UIEATN3HPOBAHHAS MOJIETID.

Knaccuyeckoe onpenesiese BepoOsiTHOCTH. BEepoATHOCTBIO COOBITHS
A Np¥t APOBEJEHUH HEKOTOPOTO MCTIBITAHUS Ha3bIBAIOT OTHOLIEHHM " “yCia
TEX MCXOJIOB, B pe3y/bTaTe KOTOPHIX HAcTymacT cobbithe A, K 0biiieMy
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qucy BCeX (PaBHOBO3MOXKHBIX MEXKIY c00O0if) MCXONOB 3TOrO MCMbITa-
HUA.

Jina pelleHus 3a5a4 HCMONb3YIOT AJFOPHTM HAXOKAECHUS BEPOATHO-
cTH ciry4aiinoro cobniTus. HeoGxomMMo onpenenyrs:

1) uncno N Bcex paBHOBO3MOXHBIX HCXOJOB JAHHOTO MCIIBITAHMS;

2) komuecTBo N(A) HCXONOB, B KOTOPHIX HACTyNaeT CoObITHE A;

3) yactHoe

PaBHAETCS BEPOATHOCTH cOObITUA A, KOTOpoe 060-

N(4
3HAYAIOT CUMBOJIOM P(4), T. e. P(A4) = L

Hpumep 1

HatineM BEpOATHOCTL TOTO, YTO MPH OJHOM GPOCAHHMM HIPalIbHOH KOC-
1 (xKyOuka) BHINAZET: a) TPU OuKa; 6) YMCIO OYKOB, KPaTHOE TPEM;
B) YKCJIO OYKOB GONIbILIE TPEX; I') YMCIIO OYKOB, HE KPaTHOE TPEM.

Beero nmeercs N = 6 BO3MOXHBIX MCXOOB: BeimajeHue 1, 2, 3,4, 5, 6
0ukoB. C4MTaEM, YTO ITH HCXO/bI PABHOBO3MOXHEI.

a) TonpKo NpH OAHOM M3 Ucxo10B N(4) = 1 MPOUCXOAUT MHTEPECYIO-
ulee Hac cobbITHE A4 — BbINaZEHHE TPCX O4YKOB. BeposTHOCTE 3TOr0 COOBI-
T8 P(A) =M =l.

N 6

6) Ilpu aByx ucxomax N(B) = 2 npoucxoaut cobbiTHe B: BhlnajgeHue
YKMCA OYKOB, KPATHBIX TPEM: BBIMAJCHUE HIH TPEX, MM LIECTH OYKOB.
NB) 2 1

N 6 3

B) Ilpu tpex ucxonax N(C) = 3 npoucxoaut coOsite C: BbINAJICHNE
yucna 04koB Gosblie Tpex: BeimagcHue 4, 5 wiM 6 oukoB. BeposTHocTh
atoro cobsitus P(C) = MO = 3 = l

N 6 2

r) M3 mecty BO3MOXHBIX BhimaBIuMX gucen yethipe (1, 2, 4 u 5) He
KPaTHBI TPEM, @ OCTallbHbIE Ba (3 U 6) AENATCA Ha TPH. 3HAUMT, UHTEPE-
cyrouiee Hac coObITHe D HAacTymaeT B 4eThIpeX ciydasx, T. €. N(D) = 4.

ND) 4 2

BepostHocTb Takoro cobbitus: P(D) = —==
N 6 3

BepositHocTh Takoro cobbitus: P(B) =

IIpumep 2

Haiizem BEpOATHOCTH TOTO, YTO HPY BHITACKUBAHMU OJHOM KapThl M3
KON0AbI (52 KapThl) 3Ta KapTa OKaKETCA: a) AaMOH muk; 6) Aamoil n106oii
MacTH; B) KapTo¥ MUKOBOI MacTH; r) KapToii uepHOii MacTH.

Bceero umeeM N = 52 BO3MOXHBIX Hcxona. CUMTaeM, YTO 3TH MCXOJbl
PaBHOBEPOSATHBI.
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a) OueBHIHO, YTO B KOJIOAE TOJBLKO O/HA Aama nHK. [1o3TroMy TONE-
KO MpH OAHOM M3 MCXOR0B N(A) = | MPOMCXOAUT UHTEpECYIOILEE HaC
coObiTe 4 — BHIMAJEHHE JaMbl MUK. BeposTHOCTH 3TOro COGHLITHS
P(A)= Nid) L

N 52

6) Taioke B KOJOAC MMEIOTCA KapThl YETHIPEX MacTeil, B TOM 4uCIe Yye-
ThIpe Aambl. [ToaTomy npu uetbipex ucxonax N(B) = 4 npoMCXONUT HYX-
Hoe HaM coObiTHe B — BbimaacHue 000 JaMbl. BeposaTHOCTH Takoro
coObitua P(B) = NB) i = L

N 52 13

B) B Konone umeercs no 13 kaprt kaxao0i MacTu, B TOM YKCIIE W TH-
koBoii. [loaToMy uncno unTepecyromux Hac ucxoao N(C) = 13 — BblI-
najeHWe KapThl NHUKOBOH MacTH. BepoATHOCTH 3TOro COOBITHS
P(C)= MO = B l

N 52 4

r) B xonoae umerorca 26 xapT 4epHOH MacTH M 26 KapT KpacHoi Mac-

TH. YHCIO MHTEpECYIONX Hac UcxoRoB N(D) = 26 — BblNajieHHe KapThl

4epHo# macTu. BeposTHocTs Takoro cobeitua P(D) = 2 = 1

52 2

IpH BBIMMCIIEHHH BEPOATHOCTH YacTO MCIIONB3YIOT NPABHJIO yMHOMe-
Huf. Ja Toro uto6bl HATH YHCIO BCEX BO3MOXKHBIX MCXOZOB HE3aBH-
CHMOTO HPOBEACHHA ABYX HCTbITaHKH 4 U B, HE0OX0AUMO NEPEMHOKHUTH
UCNO BCEX MCXOJOB MCTILITAHUS A M YMCIIO BCEX HCXO/IOB UCMIBITAHUSA B.

Hpumep 3

HaiineM BepoOsTHOCTB TOro, YTO HPH MOAGPACHIBAHHM ABYX KOCTEi
CYMMapHOE YHC/I0 OYKOB OKKETCS PABHBIM 5.

Bo3MOXHO ClEAyIOlEe COYETAHHE OYKOB Ha NIEPBOH U BTOPOH KOCTSX:
1+4,2+3,3+2,4+ 1 - versipe Graronpusatheix cnyuas (N(4) = 4).
Bcero Bo3MOXHBIX UCX0A0B N = 6-6 = 36 (1m0 LIECTD /I KAXKAOH KOCTH).
N4 4 1

N 36 9

Co6biTHE, KOTOPOE MPOMCXOIUT BCETAA, HA3bIBAIOT JOCTOBEPHBIM CO-
osrruem. Hanpumep, cobbiTue, cocTosliee B TOM, YTO TpH GpocaHuu Ur-
PIBHOI KOCTH BbillaAeT HaTYpaibHOE 4MCIIO OYKOB. BeposrnocTs noc-
TOBepHOTO coOBbITUs paBHa 1. CoOBITHE, KOTOPOE HE MOXXET NPOMU30HTH,
Ha3BIBAIOT HeBO3MOMHBIM. Hanpumep, Brinagenne 9 ouKkoB Ha Wrpalb-
HOM KocTH. BeposiTHOCTL HEBO3MOXHOTO coObITHs pasHa 0. Takum 06-
pa3oM, BepOATHOCThL P(A) HekoToporo cobbitus 0 < P(A4) < 1.

3aMeTUM, HTO 110HATUE BEPOATHOCTH 1103BOMAET PEILATh NPAKTUYECKUE
3a44a4HM.

Torzna BEpOATHOCTb paccMaTpuBaeMoro cobuitis P(A) =
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Hpumep 4
Kax npubnuxeHHO nNocYHTaTh YHEIO poid B 03epe?
[lycte B o3epe miaBaer x puib. BpocaeMm cere U OTnaBIMBaEM n phib.

. n
BeposTHocTh noiimMats oty pridy P =—. IloMeTnM 3TuX pHIG U BHITyC-
x

THM B 03epo. Uepe3 HECKONBbKO AHEH B Ty XK€ NOTOAY, B TOM XKE MECTe
CTaBHM Ty ke ceTh. [1pearnonoxum, uro noimanu m puib, n3 HUX k — Me-

. k
4eHbIX. MeyeHas peiba moiiManachk ¢ BeposiTHocThl0 P =—. Ilomyuaem
m

n k nm
PaBEHCTBO: — = —, OTKyAa X = Ve PasyMeercs, TOYHOCTb TAKOTO IKC-
x m

nepuMeHTa Gy/ieT HEBBICOKOM, HO JUIs OLICHKH Yucnia PhIG B 03epe BIOJIHE
JIOTyCTHMA.

Ipy pelueHHH HEKOTOPBIX 3a7ay YAOGHO HCIONbL30BAaTh CBOMCTBO Be-
posiTHOCTEH NPOTUBONOIOKHBIX COObITHH. CoObITHS 4 U B Ha3HIBAIOT
NPOTHBONMOJ0XKHBIMM, €CIIM BCAKOE HACTYIUIEHHE COOBITHA A O3HayaeT
HeHacTyIleHne cobbITus B, a HeHacTyIUIeHHe COOBITHA 4 — HacTymeHue
cobsiTust B. CobbITHE, IPOTHBOINONONKHOE COOBITHIO 4, 0603Ha4aIOT CUM-
Bostom A. CyMMa BEpOATHOCTEH NPOTHBONOJIOXKHAIX COOBITUI paBHa 1,
T.e. P(A)+P(4)=1.

Ilpumep 5

Ilycts 6pocatoT urpanbhyro kocTb. O603HauMM cOOBITHS: 4 — BBINajie-
HHsl YETHOTO YMCNA OYKOB, B — BhIMajeHHE HEUETHOTO 4YHC/IA OYKOB.
Ou4eBuaHO, YT0 A ¥ B — MPOTHBONONOXKHEIE COOBITHA, T. €. B = A. Ilpu
sToM P(A)+P(4)=1.

IHpumep 6

Bpocatot aBe urpansHeie koctd. KakoBa BEpOATHOCTE TOIO, YTO CyMMa
OYKOB, BHIABUINX Ha JBYX KyOukax, MeHbie 10?

O61wee YHCI0 PaBHOBO3MOXHBIX MCXOZIOB 3TOTO HCIBITaHUS PaBHO 36.
[Mycrs coObiTiEe A O3HAYaeT, YTO CyMMa BBHIIABIIMX Ha ABYX KyOHkax
oukoB MeHbuie 10. Tak kak GIaronpusATHBHIM Ut COOBITHA A sABIAETCA
6OIbIIOE YHMCII0 HCXOAOB, TO YAOOHO CHayana HaWTH BEPOSTHOCTHL MPOTH-
BOTIOJIOXHOTO €My COBBITHA A, KOTOPOE 03HAYAET, YTO CYMMA BbINABLINX

oukoB Gonblile My parHa 10. BraronpusTHEIMY 1A COOBITHS A SBIA-
oTCA: 6 +4; 6+ 5,6+ 6; 5+ 6; 4 + 6. [To3TOMYy BEpOATHOCTE P(Z) =%

— 31
P(A4)=1-P(A) ==
u P(4) (A) 36




