dakTopuan. [NoHATME u CBOUCTBO (haKTOopMana.

lMpounsBeneHne Bcex HaTypasnbHbIX Yncen oT 1 o N BKAKOYUTENBHO Ha3biBaeTCA N-
hakTOopManom n obosHavaeTcA Kak n! u paseH nl=1-2-3...(n—1)-n

OTYy popMyny MOXHO 3anucaTb B criegylowemM Bnae:
n
n! = | I [
i=1

lNpumep 1
5!=1-2-3-4-5=120

lMpumep 2
9!-71=1-2-3-4-5-6-7-8-9-1-2-3-4-5-:6-7=1-2-3-4-5-6-7-(8-9-1)=5040-71= 357840
lNpumep 3

5! 1-2-3-4-5 1 1

N 1234567 6-7 42

MpumeyaHne
dakTopman onpenenéH Tonbko A4 uenbiX HeoTpuuaTenbHbIX Ynucen

®opmyna CtupnuHra, ona npubnmxEHHOro BbluncneHma aktopmana:

n'~ . [2xn (2)

€

CsoucTBa (hakTopuana:

1) OcHoBHOE cBOMNCTBO (pekypcuA): nl=(n—1)!-n
2) Ona yucna 0 npuHATO cornawenuve: 0!=1
3) nl2=nn=nl=n

dakTopuan 4acTo ncrnosb3yeTcA B hopMyiax KOMOUHATOPUKIM, TEOPUN BEPOATHOCTEN U
T.0.

PewuTb cneayrowmve 3apaHuA:

101="
31="?
121=7
2141 =7
12!

-9
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KOMBUHATOPUKA



KombuHaTopuka — pasgen matemaTukn, KOTOpbIn U3yyvaeT 3agadu Boibopa n
pacrnonoXeHnA 3N1IeEMEHTOB U3 HEKOTOPOro OCHOBHOIMO MHOXXECTBAa B COOTBETCTBUM C
3agaHHbIMK npasunamu. @opmysibl U NPUHLUMMNBI KOMOMHATOPUKN UCMONb3YIOTCA B
Teopun BEPOATHOCTEN ANA noacyeTa BEPOATHOCTU CrlydanHbIX COObITUM 1,
COOTBETCTBEHHO, NOMy4YEHNA 3aKOHOB pacnpeneneHna CnyyamHbiX BefIMYmH. ITO, B
CBOKO o4epedb, NO3BOMAET MccnenoBaTb 3aKOHOMEPHOCTM MaCCOBbIX CyYanHbIX
ABJIEHWN, YTO ABNAETCA BECbMa BaXXHbIM AJ1A MPaBUIbHOro NOHUMaHUA
CTaTUCTUYECKNX 3aKOHOMEPHOCTEN, MPOABAAIOWMUXCA B MPUPOLE N TEXHUKE.

MpaBuna cnoXxeHuAa U YMHOXXeHUA B KOMOUHaTopuke
MpaBuno cymmbl. Ecnu gBa genctema A v B B3aMMHO UCKNOYaOT gpyr apyra, npuyemM
aenctene A MOXXHO BbINOSHUTL M crnocobamun, a B — n cnoco6amu, TO BbINOAHUTL OOHO
noboe n3 aTux gencteunm (NMbo A, nnéo B) MOXXHO n + m cnocobamu.

Mpumep 1.

B knacce yuntca 16 manbunkos 1 10 gesoyek. CKonbkKnmu cnocobamm MOXKHO
Ha3Ha4YnTb OQHOro AEXYPHOro?

PeweHne

[e>XypHbIM MOXHO Ha3HauYuUTb MO0 Manbyuka, MO0 AEeBOYKY, T.€. AEXYPHbIM MOXET
ObITb N1060N N3 16 ManbYmMKoB, NM60O nobaa n3 10 geBoyek.

Mo npaBwuny cymMmbl nonyyaem, 4To OAHOMO AEeXYPHOro MoOXHO HasHauuTb 16+10=26
cnocobamu.

NMpasuno npoussepeHuA. ycTb TpebyeTcA BbINONHUTL NOCNefoBaTebHO k AeNCTBUNA.
Ecnun nepsoe gencTeme MOXXHO BbINOSIHUTL N1 cnocobamu, BTOpoe AencTaeme n2
cnocobamu, TpeTbe — N3 cnocobamu 1 Tak Ao K-ro oencTBuA, KOTOPoe MOXXHO
BbIMOSIHUTL NK cnocobamu, To Bce k AeNCTBNN BMeCTEe MOryT ObITb BbINOSIHEHbI:

N=n-n,-...-n,

cnocobamu.

Mpumep 2.

B knacce yuntca 16 manbunkos 1 10 gesoyek. CKonbkKnmu cnocobamm MOXKHO
Ha3Ha4YnTb OBYX OEXYPHbIX?

PeweHve

MepBbIM OEXYPHBIM MOXXHO Ha3Ha4YnTb NMB0 Manbymnka, Mbo OeBoyky. T.K. B Knacce
yuuTtcA 16 manbynkoB 1 10 geBoYyek, TO Ha3Ha4YnTb NepBoro OeXXYpPHOro MOXHO
16+10=26 cnocobamwu.

Mocne Toro, Kak Mbl Bbibpanu NepBoro AeXypHoOro, BTOPOro Mbl MOXXEM BbibpaTb U3
ocTaBwmxcA 25 Yyenosek, T.e. 25-10 cnocobamu.

Mo Teopeme yMHOXEHMA OBOE AEXYPHbIX MOrYT 6bITb BbibpaHbl 26*25=650 cnocobamu.
CouetaHuAa 6e3 noBTopeHU. CoyeTaHMA C NOBTOPEHUAMM

Knaccunyeckon 3agavyen KoMOMHATOPUKKN ABNAETCA 3a4ada O Ynucne covetaHum 6e3

NOBTOPEHNI, COAEP>XKaHME KOTOPON MOXKHO BbIpa3nTb BONPOCOM: CKOMTbKMMW cnocobamu
MO>XHO Bbl6paTb M K3 N pasfnyHbIX NpeaMeToB?
!
m_ mn.
m!(n—m)!
Mpumep 3.

Heobxoaumo BbibpaTh B Nogapok 4 n3 10 nMerowmxca pasnmnyHbiX KHAM. CKONMbKUMK
cnocobamMm MOXHO 3TO caenatb?
PeweHne



Ham 13 10 KHUr Hy>XHO BbiBpaTb 4, Npu4em NopALoOK Bblbopa He UMeeT 3HaYeHUA. Takmum
06pasoM, HY>KHO HaNTW Yncno covyetTaHum n3 10 anemeHToB no 4:

G ﬂ =210

S 6L4!
PaCCMOTpI/IM 3a.n.aqy 0 Yumcne coyeTaHum c NOBTOPEHNAMU: UMEeeTCA NO I OANHAKOBbIX
I'Ipe,EI,MeTOB KaXkgoro n3 n pa3}'ll/l‘-IHbIX TUNOB,; CKOJIbKUMU CI'IOCO@EIMVI MOXXHO Bbl6paTb m

(m S r R
—m = n+m—1)!
C?l = C?:;m—l = ( : )

ml(n—-1)!

Mpumep 4.

B KoHOuTepckom marasnHe npogasanuch 4 copta NMPOXXHbIX: HANONEOoHbI, 3KNepsbl,
NecoYHble 1 cnoeHble. CKONbKUMK Cnocobamu MOXHO KYNUTb 7 MUPOXHbIX?
PeweHve

T.K. cpean 7 NUPOXKHbIX MOTYT BbITb MMPOXKHbIE OOHOMO CcopTa, TO YMCNO CNocobos.,
KOTOPbIMW MOXHO KYMNTb 7 MUPOXHbIX, ONpenenfaeTcA YAC/IOM COYeTaHUM C
NOBTOPEHNAMMU 13 7 No 4.

— . |
Ci=CT 1 120
703!

Pa3smeweHnA 6e3 noBTopeHUinl. PasmeLwieHUa ¢ NoBTOpeHUAMMU

Knaccudeckon 3agadenn KOMOUMHATOPUKK ABNAETCA 3aada O YyMcne pasMmelleHnn 6e3
NOBTOPEHWNN, COAEP>XXaHMEe KOTOPON MOXXHO BbIpa3nTb BOMNPOCOM: CKOJIbKUMUK criocobamu
MO>XHO BbI6paThb 1 pa3mMecTuUTb N0 M Pas3/IMYHbIM MeCTam m U3 N PasNYHbIX

npeameToB?

m

o n!
(n—m)!

Mpumep 5.

B HekoTopon razeTte 12 cTpaHul. Heob6xoaumo Ha cTpaHuuax 3TOM ra3eTbl NOMECTUTb
yeTblpe hoTorpacum. CKonbKMMmM crnocobamm MOXHO 3TO caenaTb, €CNU HU OdHa
CTpaHuua raseTbl He JO/MKHA cogepxaTb 6onee ogHoun poTorpadum?

PewweHwue.

B paHHOM 3apadve Mbl He NPOCTO BblbMpaem poTorpadumm, a pasmellaem ux Ha
onpeaeneHHbIX CTpaHuuax raseTbl, MpMYeM KaxkaaA cTpaHuua ra3eTbl oSHKHa
copepxaTb He 6onee ogHon poTorpacmn. Taknm obpasom, 3apadva CBOAUTCA K
Knaccm4eckon 3agadve 06 onpeaeneHnn Yynucna pasveLleHmin 6e3 noBTopeHn ns 12
9/1eMEeHTOB Mo 4 anemMeHTa:

4 121 12!
A = =-2-9.10-11-12=11880.
T 12-4 8
Takum obpasom, 4 choTorpacmm Ha 12 cTpaHMuax MOXKHO pacnonoXxuTs 11880
crnocobamu.

Tak>ke Knaccu4eckom sagaden KOM6VIHaTOpI/IKVI ABNAETCA 3agada O 4Yncne pa3MeLIJ,eHVII7I
C NOBTOpPEeHnAMN, cogep xaHne KOTOpOI7I MO>XHO Bblpa3nTb BOMPOCOM:_CKOJIbKUMW



cnocob6amMm MOXHO Bbl6paTb N pasMeCTUTb MO M pa3sinyHbIM MeCTaM M U3 N NpegmMeToB,
cpeau KOTOpPbIX €CTb 0AVHAKOBbIE?

-_—m
. P

Mpumep 6.

Y Manb4ymka octanucb OT Habopa 4/1A HaCTONbHOM Urpbl WTamnbl ¢ umgpamm 1, 3 n 7.
OH pewmnn ¢ NOMOLBIO 3TUX LWITAMMNOB HAHECTU Ha BCE KHUMM NATU3HAYHbIE HOMEepa—
cocTaBuTb KaTanor. CKOMbKO pasfinyHbIX NATU3HAYHbIX HOMEPOB MOXKET COCTaBUTb
MasbYnK?

PeweHne

MOXHO cuuTaTb, YTO OMbIT COCTOUT B 5-KpaTHOM BblGOpe C BO3paleHUeM OgHON 13 3
undp (1, 3, 7). Takum o6pasom, 4YMCNO MNATM3HAYHbLIX HOMEPOB onpenenaeTcaA

4YMCMIOM pasmelLleHNIA C NOBTOPEeHNAMU U3 3 3/IeMEHTOB Mo 5:

43 =3° =243

MepecTtaHoBKK 63 NOBTOpPEeHUN. NepecTaHOBKU C MOBTOPEHUAMM
Knaccunyeckon 3agavyen KOMOMHaATOPUKK ABNAETCA 3a4a4a O Yncne nepectaHoBoK 6e3
NMOBTOPEHWNA, COAEP>)KAHNE KOTOPOI MOXXHO BblpasnTb BOMPOCOM: CKONbKMMU cnocobamum

Mpumep 7.

CKOMbKO MOXHO COCTaBUTb YeTbIpeXOYKBEHHbIX «CMOB» U3 BYKB crnoBa«bpak»?
PeweHve

eHepanbHOM COBOKYMHOCTLIO ABMATCA 4 OyKBbl cnoBa «b6pak» (6, p, a, K). Yncno
«CNoB» onpegenAeTcA nepectaHoBkamun 3Tux 4 6yks, T. €.

P,=4=1-2-3-4=24

[na cnyyan, korga cpeam Boibpaembix N 3/IEMEHTOB €CTb OAVNHAKOBbIE (BblIOOpPKa C
BO3BpaLleHneM), 3afady 0 Y1cne NepecTaHOBOK C NOBTOPEHNAMM MOXHO Bblpa3uTb
BOMPOCOM: CKOJIbKMMM crnocob6aMm MOXXHO NepecTaBUTb N NPeAMETOB, PACNO0XKEHHbIX
Ha N pasfivyHbIX MecTax, ecnu cpeam n NPeamMeToB UMeTCA K pasnnyHblX TMNoB (K < n),
T. €. €CTb OANHAKOBbIE NPEeaMEThI.

1!

pnl LR i
minl.n!

Mpumep 8.
CKornbKO pasHbIx 6yKBOCOYETaHNN MOXHO caenaTb n3 6yks cnosa «Muccmcunmn»?
PelwweHve
3pecb 1 6ykBa «M», 4 ByKBbI «U», 3 ByKBbI «C» U 1 BykBa «MN», BCero 9 6yks.
CnepoBaTtenbHO, YACNO NepecTaHOBOK C MOBTOPEHUAMMU PaBHO

- al

Ps(1,431)=—— = 2520.

114131



OnopHbIN KOHCNEKT no pa3peny «<Kom6uHaTopuka»

Cpenn BEIOpaHHBIX
3]IEMEHTOB €CTh

OJINHAKOBKIE?
HET
JA
BriOpanHbIE M cm-__ " BriOpanHBIE M
3]IEMEHTOB HYKHO o _(m+n-1! T omi(n—m)! ¢— | DJICMCHTOB HYKHO
Pa3MeCTHTH 10 M % (n -1 - Pa3sMeCcTHTH 110 M
Pa3IHYHBIM o Pa3IHIHBIM
MecTam? (TIOpSAIOK MecTaM? (TTOPAI0K
HMEET 3HaYCHHUE) HMEET 3HaUECHHE)
Ha Ja
v
y Her 4" = n! Hex —
— 2 = 4+— !
m=n ¢ A}an - nm n (n—m)!
Ha
da l
n! Pn =n
P(n,,...n, )=
mt...-n!

BuHom HbroTOHa. 370 (hopmyna, npeacTaBfAoLas BoipaxxeHne (a+b)n npu
MOSI0OKUTETIbHOM LieJ/IoM N B BUAE MHOroY/1eHa:

1 2
(a+d)?=a”+C a"12+C a” 232 +
be] be]

3 n-1

+C " 3p3 + +C abl4pn,

N be]

3ameTum, 41O cymMmMma rokasartesnen cteneHen 4nda a n b noctoaHHa m paBHa n.

Mpumep 1.
3l
(a +2Y=a3+3a%b+ ———ab?+ PP =g+ 32b + 32 + 7.
11 -2l




ODpumep 2. (1+x)0=1+6x+15x2+20x3 + 15x% + 6x° + 5.

( Bruucnute 70 camul )

1 2 3 n-1
(S (¢ SN (¢ S (o
Yucna n N n n Ha3blBalOTCA OGUMHOMUAIBHLIMU
KoaghhuymeHTamu.

VIX MOXKHO BbIYUCIINTB, MPUMEHSA TOIbKO C/I0XKEHUE, eC/in M0/1b30BaThbCA CrieaytoLLen
cxemoun. B BepxHe# cTpoke nuiuem ase eavHuybl. Bce nocneayrolme cTpoku
Ha4YnHaroTCA M 3aKaH4YMBaroTCA eanHULen. [TpoOMeXXyToYHbIe Yncia B 3TUX CTPOKax
MoJs1y4arTCA CyMMUPOBaHNEM COCEAHUX YNCesT N3 NMpeablayLuen CTPoKu. 31a cxema
Ha3bIBaeTCA TpeyrosibHMKoM llackanAa:

lNepBana cTpoka B aTon Tabnuue cooepXnt GuHoMmmanbHble KOIUUMEHTbI onA n=1;
BTOpaA - 4nA n=2; TpeTbA - anA n =3 n T.4. [loaTomy, ecnu Heob6xoanumo, Hanpumep,
PasnoXuTb BblpaXXeHUeE:
(a+b)”,
Mbl MOXXEM MONYy4YUTb pe3ynbTaT MOMEHTaNbHO, UCNOMb3YA Tabnuuy:

' 7 7 -5 33.2 N7 3 N~ 374 21.3 - 6 7
(a+b) =a +Tab+21lab"+35ab +35ab™ +-21lab +7ab™ +b

CBowcTtBa 6MHOMUAIIbHBIX KO3(OOULNEHTOB.

1. Cymma KoaghbuumeHToB pas3noxeHnsa (a+b) " paBHa 2.
[nA pokasartenbcTBa [OCTATOYHO NONOXUTL a= b = 1. Toraa B npaBoun YacTu
pasnoxeHnAa 6uHoma HetoToHa Mbl 6yaemM MMeTb CyMmmMy BUHOMMATTbHBIX
KO3hPULMEHTOB, a cnesa:

(1+1)r=27

2. KoaghpuumeHTbl 4reHoB, paBHOyAaNnEHHbIX OT KOHLOB Pa3/1oXKeHWs, paBHbI.
OTO CBOWCTBO creayeT N3 COOTHOLLIEHWS:



n N

3. Cymma KoahpmumeHTOoB YETHLIX Y/IEHOB Pas/ioxXeHNA paBHa CyMMme KO3 OULNEHTOB
HEeYETHbIX Y/IeHOB Pa3/ioXeHUd ; Kaxxaas n3 Hux paBHa

on-1,

- N=N"= "
[nA pokasatenbcTBa BOCMNOb3yeMcA 6MHOMOM: (1-1) 0 0. 3pecb YéTHble
YfieHbl UMEIOT 3HaK « + » , @ HEYETHbIE - « - ». Tak Kak B pe3dyfnbTare pasfioXXeHnA
nony4yaetcA 0, TO crepoBaTenNbHO, CyMMbl X BUHOMUWASbHBIX KOA(PMPUUMEHTOB paBHbI

. n.9—o95n-1
Me>xay cobor, N03ITOMY KaxkaanA U3 HUX paBHa: 2":2=2 » 4YTO 1 TpeboBanocb
AoKasaTb.

Cob6biTuA. Buagbl cobbiTUMN

OAaHO 13 6a30BbIX MOHATU TEOPUN BEPOATHOCTEN — 3TO cObbITUE. CObbITUA ObiBAIOT
AOCTOBEpPHbIMU, HEBO3MOXXHbIMU VI CITy4aHbIMM.
[ocToBepHbIM Ha3bIBalOT COObITUE, KOTOPOE B pe3ynbTaTe UCHbITaHNUA
(ocyLyecTBEHNA onpeaeneHHbIX AEVCTBUI, OrpeaeEHHOro KoMraekca
ycnoswmii) 06A3aTeNnbHO NPOoU3onaéT. Hanpumep, B yCNoBMAX 3€eMHOr0
TAroTeHMA NoabpoLLEeHHAA MOHETa HENPEeMEHHO yrnaaéT BHUS.

HeBO3MOXXHbIM Ha3biBalOT COOLITUE, KOTOPOE 3aBeAOMO He NPOU3OUAET B
pesynbTate nucnbiTaHuA. Npumep HEBO3MOXHOIO COObITUA: B YCNOBUAX
3EeMHOro TAroTeHnA nogbpoleHHasa MoHeTa yreTUT BBepX.

W, HakoHeL, cobbITUe Ha3biBaeTCA Cy4auHbIM, ECNV B peaynbTaTe
NCMbITaHNA OHO MOXXET, KaK NPOU30MUTHU, TaK U HE MPOU3OUTHU, NPU 3TOM
AOMKEH MMETb MECTO NPUHLUMNNANBHBIA KPUTEPUIA CNYYANHOCTU:
cnyyanHoe cobbiTue — eCTb CriecTBue CrlydanHbIX (hakTopos,
BO34ENCTBME KOTOPbIX NpeayranaTb HEBO3MOXHO UM KpamnHe
3aTpyaoHuTensHo. Mpumep: B pe3ynbtate 6pocka MOHETbI BbinaaeT
«Opén». B paccMOTpeHHOM cryyae cnyyanHble hakTopbl — 3TO hopma u
husnyeckne xapakTepucTUKN MOHETbI, cuna/HarnpasreHe 6pocka,
CONpOTUBNEHNE BO3ayXa U T.A4,.

MoaYépKHYTbIA KPUTEPUIA CyHaMHOCTU OYEHb BaXKEH — Tak, Hanpumep,
KapTOYHbII LWynep MOXET O4YeHb JTOBKO UMUTMPOBATb Cly4anHOCTb U
[laBaTb BbIMIPbIBaTb XXEPTBE, HO HN O KaKMX CyYaiHbIX hakTopax,
BNMAIOWMNX HA UTOrOBbI pe3ynbTaT, peyn He NOET.

JTlo6o#m pe3ynbTaT UCNbITAHWA Ha3blBaeTCA MCXOAOM, KOTOPbIA, COBCTBEHHO
M npeacrtasnAeT cobon noAasneHne onpeanenéHHoro coboiTnA. B yacTHOCTN,
npwv nogbpacbiBaHMM MOHETbI BO3MOXHO 2 1cxoaa (CnydYamHbix cOObITUA):
BbINaaeT opén, BbinaaeT pelwka. EctecTtBeHHo, nogpasymeBaeTcaA, 4YTO
AAHHOE UCMbITaHue NMPOBOAUTCA B TaKUX YCNOBUAX, YTO MOHETA HE MOXET
BCTaTb Ha pebpo unun, CKaxkem, 3aBUCHYTb B HEBECOMOCTMN.



CobbITuA (Ntobblie) 0603HaAYalOT 60bLUNMK NATUHCKUMKW ByKBaMu

ABC D EF, .

nM6o TeMun ke BykBamMu ¢ NOACTPOYHbIMMU

A, 4, 4 AL 4.

NHOeKcamu, Hanpumep: " . NicknioyeHune cocTaenseT
6ykBa F , KOTOpan 3ape3epBupoBaHa noa Apyrue Hy>abi.

3anuwem cnegyowme cnyvyamHole cobbITUA:

AO — B pe3y/ibTate 6pOCKa MOHETbI BbINaaeT <<opér|»;

Bj — B pe3ynbTaTte 6pocka urpanbHou KocTu (Kybuka) BbinageT 5 O4KOB;

T — un3 konoabl 6yneTt nssnedveHa kapta TpedoBOV MacTy (110 yMONYaHuIO Konoaa
cYnTaeTcA NnosIHoM).
[a, cobbITMA NPAMO Tak 1 3anUCbiBaIOT B NPaKTUYECKUX 3afadax, Npy 3TOM B YMECTHbIX
cny4anx yoobHO MCnonb3oBaTh «roBOPALLME» MOACTPOYHbIE NHOEKCHI (XOTA MOXHO
060MTUCH N 6E3 HUX).
CnepyeT B TpeTui pa3 NOAYEPKHYTb, YTO CllyYanHble COObITUA 06A3aTENbHO
yOOBNETBOPAIOT BblLENPUBEAEHHOMY KPUTEPUIO ClyYanHoCTU. B aTom cmbicne cHoBa
nokasartesieH 3-1 NnpuMep: ecrim N3 Konoabl N3HavyasbHO yoannTb BCe KapTbl TpedoBomn

MacTn, To cobbiTe ~ ¥ cTaHOBUTCA HEBO3MOXXHbIM. Haob0opoT, ecnn ncnbiTaTento
WM3BECTHO, 4YTO, HaNpUMep, Aama Tped NIEXXUT CHU3Y, TO OH MPU XXEeNaHUU MOXET

coenatb cobbiTne Cf’ [ocTtoBepHbIM =) Takum 06pa3om, B JaHHOM npumMepe
npeanonaraeTcA, YTO KapTbl XOPOLLO nepemMellaHbl U UX pyballKu Hepa3nnyumbl, T.e.
Konoaa He ABMAETCA KpannéHon. MNpnyém, 3gech nog, «Kpanom» NOHMMAlTCA Aaxe He
«yMenble PyKu», NIMKBUOVPYIOWME CNYy4anHOCTb Ballero BbiMrpbiwa, a Buamvble
nedekTbl KapT. Hanpumep, pybalika Tour e aambl Tped MOXeT ObiTb rPA3HOWN,
NOPBaHHOMN, 3aK/TEEHHON CKOTYEM.

[pyraA Ba>kHaA xapakTepucTmka cobblTUM — 3TO UX PABHOBO3MOXHOCTb. [1Ba nnu
60nbLUee KONMYecTBO COObITUM Ha3biBalOT PABHOBO3MOXHbLIMU, €CNIN HU OOHO N3 HUX He
ABNAeTcA 6o5ee BO3MOXHbIM, YeM gpyrue. Hanpumep: BbinageHve opra unuv peLKn npu
6pOoCKe MOHETDI;

BbinageHue 1, 2, 3, 4, 5 nnm 6 04KOB Npu BpocKe urpanbHOro Kybuka;

n3BnevyeHne KapTbl TpeoBOn, NMKOBON, 6YOHOBOW UM YEPBOBOM MacTU N3 KONOAbI.
Mpn aTOM NpegnonaraeTcA, YTO MOHeTa U KYbMK OQHOPOAHbI U UMEIOT reOMeTPUYECcKn
npaBWbHYIO OOPMY, a KOSIo4a XOpOoLO nepemMellaHa n «maeanbHa» € TOYKU 3peHnaA
HepasnMuMMocTu pyballek KapT.

MoryT nu 6bITb Te XXe cobbITUA He paBHOBO3MOXXHbIMU? MoryT! Hanpumep, ecnu y
MOHETbI U Kybnka CMELLEH LIEHTP TAXKECTM, TO ropa3ao vawe 6yayT BbinagaTb BNOMHE
onpenenéHHble rpaHn. Kak roeoputca, ewé ogHa nasenka onia MoweHHNKoB. CobbiTmA

Cr: O Oy, CS — n3Bne4veHne Tpedbl, NUKK, YepBbl NN ByOHbI TOXE
paBHOBO3MOXHbl. OIHaKO PaBHOBO3MOXXHOCTb JIEMKO HAPYLWIMT POKYCHUK, KOTOPbIN,
TacyA Konoay (oaxke «upaeanbHyto»), TOBKO MOACMOTPUT U CMIPAYET B pyKase,
Hanpumep, Ty3a Tped. 34ecb CTaHOBUTCA MEHee BO3MOXHbIM, YTO ONMOHEHTY 6yaeT
chaHa Tpedya, 1, rmaBHOe, MEHEE BO3MOXHO, YTO ByaeT caaH Tys.

Tem He MeHee, B paCCMOTPEHHbIX TPEX CyyanAX Npu noTepe paBHOBO3MOXXHOCTU BCE Xe
COXpaHAeTCA Clly4anHOCTb COObITUMN.


http://www.mathprofi.ru/primery_reshenij_proizvolnyh_troinyh_integralov.html

CoBMeCTHble U HeCOBMECTHbIe COObITUA. [TPOTUBONOJIOXKHBbIE COObITUA.
MonHasa rpynna co6biTun

CobbITMA Ha3bIBaOT HECOBMECTHbBIMU, €C/TV B OOHOM U TOM XK€ UCMbITaHUW NOABAEHNE
O[HOrO M3 COBLITUI NCKOHYaeT NoABeHNe Apyrnx cobbITuiA. MNpocTenm npruMepom
HECOBMECTHbIX COObITUI ABNAETCA Napa NPOTUBOMNOMOXHbIX COObITUIA. CobbITHE,
NPOTMBOMNOJSIOXKHOE AaHHOMY, 06bIYHO 0603HaYaeTCA TOU XXe NTaTUHCKON BYKBOW C
4épTo4ykOon BBEPXY. Hanpumep:

A,

AO — B pe3ynbTaTte 6pocka MOHETbI BbinageT peLuka.

CoBepLUeHo ACHO, YTO B 0TAEbHO B3ATOM WUCMbLITAHUW NOABAEHME Opfa UCKoYaeT
noABneHne peLwwkun (M HaobopoT), MOITOMY AaHHbIE COObLITUA N Ha3bIBAOTCA
HECOBMECTHbIMW.

MpoTMBOMNONOXHbIE COOLITUA NIErKO POPMYNUPYIOTCA N3 COOBPaAKEHNN INTIEMEHTAPHOMN
NOTNKMN:

— B pe3ynbTate 6pocka MOHETbI BbinaaeT Opérnt;

3 — B pesynbTaTe 6pocka UrpanbHOro Kybmka BbinaneT 5 O4YKOB;

5 _B pesynbTaTe 6pocka nrpanbHOro Kybrka BbinageT YNCI0 0YKOB, OT/IMYHOE OT
nAaTwn.
JIn6o nAaTb, NM60 HE NATb — TPETbEro He AaHo, T.e. COBbLITUA HECOBMECTHbI U
NPOTMBOMOJSIOXHbI.
AHanorn4Ho — unu Tpedha nnm KkapTa gpyrom macTtu:

T — s konoabl 6yneT nssnedyeHa kapTa TpedoBOM MacTy;

T — s konoabl 6yoeT nssneyeHa nuka, Yepsa unm 6ybHa.
MHO>eCTBO HECOBMECTHbIX COObITUM 06pasytoT NONHYIO rpynny cobbITUN, ecnu B
pesynbTarte OTAe/bHO B3ATOrO UCObITaHMA 06A3aTeNbHO NOABUTCA OOHO U3 3TUX
cobbITnn. OyeBmMaHO, 4TO NtobaA napa NPOTUBOMOMOXHbLIX COOLITUN (B HACTHOCTH,
npumepsbl Bbiwe) obpasdyeT nonHyto rpynny. OQHako B pasfmyHbiX 3agadyax ¢ OgHUM U
TEeM >XXe 06bEKTOM MOryT hurypmpoBaTthb pasHble cOObITUA, HANpUMep, ANA UrpanbHOro
Kybuka xapakKTepHO pacCcMOTpeHue cneaytoLlero Habopa:

1 — B peaynbTaTe 6pocka UrpanbHOro Kyéuka sbinageT 1 04Ko;

‘82 — ... 2.04Ka;
B

3 _ ... 83o0uka;
B

4 — ... 40uKka;
B

5 — ... 5 0YKOB;
B

6 — ... 6 04KOB.

BB, B, B, B, B ;

CobbITnA HeCcoOBMeCTHbI (MOCKOJIbKY NOABNEHNe Kakon-mbo

rpaHy UCK/IoYaeT OQHOBPEMEHHOe NoABMNEHNE Opyrux) 1 06pasytoT NosHyto rpynny (Tak
Kak B pe3y/nibTaTte UCMbITaHNA HenpeMeHHO NOABUTCA OHO M3 3TUX LECTU COObITUN).
Ewwé ogHo BaxkHOe MoHATNE, KOTOPOE HaMm CKOpO NnoTpebyeTcA — 3TO ANIeMEHTApPHOCTb
ncxopga (cobbitnA). Ecnmn coBcem NpocTo, TO afieMeHTapHoe CoBbITUE «HEesb3A



pasnoxuTb Ha gpyrmue cobbiTnA». Hanpumep, cobbiTuaA
By, By, B, B“’ Bs. BG 3/1IEMEHTapHbI, HO COObITUE 85 He ABNAETCA TaKoBbIM, TaK

p ) )
Kak nogpasymeBaeT BbinageHve 1, 2, 3, 4 unu 6 o4koB (BKNo4aeT B cebA 5
3N1eMEHTapHbIX NCXOA0B).

B npumepe ¢ kapTamm cobbiTnA Cr: U Gy, CE (n3BneveHmne Tpedbl, NUKK, YepBbI
nnu 6y6HbI COOTBETCTBEHHO) HECOBMECTHbI 1 06PasyoT MOJSTHYIO rPynny, HO OHK
HeanemeHTapHbl. Ecnn cunTath, 4TO B KONoae 36 KapT, TO KaXkaoe N3 NepevymncreHHbIX
cobbITNin BKNIOYaeT B cebAa 9 anemMeHTapHbIX UICXOA0B. AHANOMMYHO — COObLITUA

DD, DD, DG, Dy Dy D D
» T T8 9 T0 B ’ * 7T (n3BneveHvie LWECTEPKU, CEMEPKM, ...,

KOPOJiA, Ty3a) HECOBMECTHbI, 06pasytoT MNOSIHYIO FPYNNy N HESNEMEHTAaPHbI (KaXXaoe
BKNOYaeT B cebAa 4 ucxona).

Takum 06pas3om, aneMeHTapHbIM UCXOA0M 30eCb CHNTAETCA NULb U3BJIEYEHNE KaKOW-TO
KOHKPETHOW KapThbl, N, pa3ymeeTcA, 36 HECOBMECTHbIX 3/IEMEHTaPHbIX UCXOO0B TOXE
06pasyoT MOSHYO rpynny COObITUNA.

CoBmecTHbIE COBbITUA MEHEE 3HAYUMbI C TOYKM 3PEHNA PELLEeHNA NPaKTUYeCKNX 3aaad,
HO 06X0OUTb UX CTOPOHON He Byaem. CobbITUA Ha3bIBaOTCA COBMECTHbLIMU, €CNN B
OTOEe/IbHO B3ATOM UCMLITAHUW NOABMIEHNE OAHOrO U3 HUX HE UCK/TOYaeT NoABeHne
apyroro. Hanpumep:

T — ns konoabl KapT 6yaeT nssnedyeHa Tpeda;

7 — 3 konogpl kKapT OyneT usBneyeHa cemépka.
Ecnun 6bITb cOBCEM NAKOHNYHBIM, OAHO HE NUCKITKOYaET OpYyroro.
MoHATMEe coBMeCTHOCTM oxBaTbiBaeT 1 60nbluee KOMMYeCTBO COObITUIA:

D _ 3aBTpa B 12.00 6ygeT noxab;
G _ 3aBTpa B 12.00 6yaeT rposa;

S _ 3aBTpa B 12.00 6yneT conHue.

CuTyaumA, KOHeYHO, OOBOJIbHO peaKaA, HO COBMECTHOE NMOABMEHNE BCEX TPEX COOLITUN
B NpUHUMNE HE UCKIoYeHo. CneayeT OTMETUTb, YTO NepeyncneHHble cobbiTuA
COBMECTHBbI U MONAPHO, T.€. MOXET ObITb TO/IbKO NIMBEHDb C FPO30N NN FPUBHON OOXOVK,
WU NOrpoOMbIXaeT Henodanéky Ha poHe ACHOro Heba.

Anre6pa co6biTun
Onepauwna cnoxxeHnA cobbiTUin 03HaYaeT fornyeckyto ceasky UJTN,

a onepaumnA YMHOXXEHNA COObITUN — Nornyeckyto cBA3ky U.
1) Cymmonm oByx cobbITUm A n 5 HasblBaeTcA cobbiTne A+ B KOTOpOE COCTOMUT B

TOM, YTO HACTYMNUT UK cobbITNE A ynn cobbitne B wnm o6a cobbiTua 0OHOBPEMEHHO.
B Tom cnyyae, ecnm cobbITMA HECOBMECTHbI, MOCNEAHWIA BapuaHT oTnagaeT, TO eCTb

MOXXET HacTynuTb Unn cobbiTue A unun cobbiTmne B ;
MpaBwuno pacnpocTpaHAaeTcA N Ha 60nbLlee KOMMYECTBO criaraemMblX, Hanpumep,

+ A+ A+ 4+ -
cobbITne 141 AQ "% jl‘ Aj COCTOUT B TOM, YTO Npon3ongeT XoTA 6bl 0OQHO N3

CObObITUN A" A? ‘% A“ ’ AS , @ ecnin cobbITMA HECOBMECTHbI — TO O4HO W TOSIbKO OJHO



A

3 A A
cobbITE N3 3TON CYMMbI: NN COBbITUE , nn cobbiTmne , nn cobbiTne

A

cobbiTne A‘ , Wnn cobbiTne .
Mpumepbil:

, W

B.=B+B8 +B.+8,+8 §
Cobbitna ~ 2 1 E 3 4 % (npu 6pocke MrpanbHoOl KOCTU He BbinageT 5
OYKOB) COCTOMT B TOM, 4YTO BbinageT unu 1, unm 2, unn 3, unn 4, unn 6 04KOB.
B.=58+28
CobbiTne 14 1 <
noasuTcAa 1 nn 2 o4vka.

B, =8+58+8
CobbiTne ~ 2 2 T4 6 (6yneT YETHOE YMCNO OYKOB) COCTOUT B TOM, YTO
BbinageT unn 2 unn 4 nnm 6 04YKOB.

(BbINapeT He 6onee AByX OYKOB) COCTOUT B TOM, YTO

Cy +C5
CobbiTve 3aK/lo4aeTcA B TOM, YTO 13 KONoAbl 6yAeT U3BneyeHa kapTa
. Do+D,+D,+D
KpacHOii MacTu (Yepsa unu 6y6Ha), a cobbite ~ £ ~— A = TX 7T
6yneT n3BneyYeHa «KapTUHKa» (BaneT WAu Jama Ui KOporb Un Ty3).
YyTb 3aHATHEE [EM0 C COBMECTHBIMU COBLITUAMM:

— B TOM, 4YTO

0bbITne COCTOUT B TOM, YTO U3 Konoabl byaeT nssneyeHa tTpeda nnm
cemépka nnun cemépka Tped. CornacHo aHHOMY Bbile onpeaeneHnio, XoTAa 6bl YTO-TO —
nnn nrbaa Tpedha nnu nobaa ceMépka nnn nx «nepeceyveHmne» — cemépka tped. Jlerko
noacyYnTaThb, YTO AAHHOMY COObLITUIO COOTBETCTBYET 12 3N1eMeHTapHbIX Ncxonos (9
TpedoBbIX KapT + 3 OCTaBLNECA CEMEPKN).

CobbiTne D+G+8 COCTOUT B TOM, 4TO 3aBTpa B 12.00 HacTynuT XOTA Bbl OHO
N3 CyMMMpPYEMbIX COBMECTHbIX COBbITUIN, 8 UMEHHO:

— nnu 6ygeT TONbKO A0XOb / TONIbKO rpo3a / TONbKO COMHLUE;

— UNN HACTYyNUT TOSbKO KakaA-HMbyab napa cobbiTUi (AOXAb + rpo3a / ooXap +
CONHLE / rpo3a + COsHue);

— NN BCE TPU COBbLITMA NOABATCA OAHOBPEMEHHO.

To ecTb, cobbiTNE D+G+S BKJIHOMaeT B ceba 7 BO3MOXKHbIX MCXOO0B.
BTopown ctonn anrebpbl CO6LITUN:

2) MNMpovnsBeneHnem osyx cobbITUN A B jaspisatot cobbitne A5 , KOTOpOEe cocTouT
B COBMECTHOM MOABSIEHUN 3TUX COBbITUN, NHBbIMU COBaMU, YMHOXEHNe A5 o3Hauvaer,

YTO MPU HEKOTOPbIX OBCTOATENLCTBAX HACTYNUT U COObITNE A , n cobbITue 5 .
AHanorn4Hoe yteepxXaeHue cnpasennveo 1 anA 60nbwero konnyectsa cobbliTUN, Tak,

Adydy - Ay

YCNOBUAX NPON3ONAET U COBbITUE Al , N cobbiTne AQ , N cobbiTne % ..., N cobbITNE

Ay

PaccmoTpuMm ncnbiTaHne, B KOTOPOM noabpackiBaloTcA ABE MOHETHI U cneaytowme
coobITUA:

Hanpumep, Npon3BeneHne rnoapasymeBaeT, YTO Npu onpeaenéHHbIX

A _ Ha 1-A MOHeTe BbiNnaaeT Opén;

A4 _ Ha 1-i1 MOHeTe BbiNageT peLuKa;



Aﬁ — Ha 2- MOHETE BbINafeT Opén;

AQ — Ha 2- MOHETe BbINafeT peLlka.
Torpa:

— cobbITne "qlA? COCTOUT B TOM, 4YTO Ha 06enx MoHeTax (Ha 1-1 1 Ha 2-i) BbinageT
opén;

— cobbITne AIAQ COCTOUT B TOM, YTO Ha 06enx MmoHeTax (Ha 1-i 1 Ha 2-1) BbinageT
peLuka;

— cobbITne ‘qlA? COCTOUT B TOM, YTO Ha 1-1 MOHETe BbiNaaeT OPEN N Ha 2- MOHeTe
peLuka;

— cobbiTHe AlA? COCTOUT B TOM, YTO Ha 1-1 MOHETE BbINAAET pewKa 1 Ha 2- MOHeTe
opén.

HeTpyaHo 3amMeTuTb, 4TO COBbITUA AIAQ’ A4 4, A1A2’ AIAQ HEeCOBMECTHbI (T.K. HE
MOXET, HanpMmMep, BbiNacTb 2 opsia U B TO XXe caMoe BpeMA 2 peLLKku) n obpasyoT
MONHYIO rpynny (NOCKOJSIbKY Yy4TEHbl BCE BO3MOXKHbIE MCXOAbl 6pOocKa OBYX MOHET).

[aBanTte npocyMMUpPYEM OaHHblEe COObITUA: AAy + Ady+ A A + A4, . Kak
MHTepnNpeTnpoBaThb 3Ty 3anucb? OYeHb NPOCTO — YMHOXEHME 03Ha4YaeT NOrMyYecKyto
cBA3ky U, a cnoxenne — UJ1N. Taknm obpasom, cymmy

Ady+ Ady+ Ady+ A4, NErko NpPoYMTaTh NOHATHBIM YEI0BEYECKUM A3bIKOM:
«BbINadyT ABa opna unu ase pewwkn nnn Ha 1-in MoHeTe BbinageT opén 1 Ha 2-i peluka
WU Ha 1- MOHETEe BbiNaZeT peLwka v Ha 2- MOHeTe Opén »

910 6bIN NpUMeEp, Koraa B O4HOM UCMbITAHUN 3a0eNCTBOBAHO HECKOIbKO 0OBLEKTOB, B
AaHHOM criydae — aBe MoHeTbl. [lpyraA pacnpocTpaHeHHas B NpakTUYeCcKMxX 3agadax
CXema — 9TO MOBTOPHbIE UCMbITAHUA, KOrga, HanpuMmep, 0OvH U TOT XKe UrpasnbHbli KyOuK
6pocaeTcA 3 pa3a nogpad. B kayecTBe oeMoHCTpauum paccMoTpyM cnegytowme
CO6bITUA:

BUJ‘*

B(:ns

— B 1-M 6pocke BbINageT 4 04Ka;
— BO 2-M 6pocke BbINnageT 5 O4KOB;
(38 _B3-m 6pocke BbiNnageT 6 0YKOB.

B 14 B 25 B 36
Torpa cobbitne ~ + (25 736 coctouT B TOM, UTO B 1-M 6pocke BbiNnageT 4 ouka u
BO 2-M 6pocke BbinageT 5 04koB 1 B 3-M 6pocke BbinageT 6 o4koB. O4eBMOHO, YTO B
cnyyae ¢ Kybmkom 6yneTt 3HaumMTesibHO 60sblie KoMOuHaLUmii (MCXo40B), YeMm, ecnn Bbl
Mbl nogbpacbiBanv MOHETY.

BepoATHOCTb COGLITUA

BepoATHOCTb COBbLITNA — 3TO LieHTpasibHOE NOHATME TEOPUN BEPOATHOCTEMN. ...
YOUNCTBEHHO NOrMYHaA BeELLb, HO C YEro-To Haao 6b10 HaumHaTb =) CyllecTByeT
HECKOJIbKO NOAXOA0B K eé ornpeaeseHunio:

Knaccuyeckoe onpeneneHne BEpOATHOCTU;
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O603Ha4yeHnA. BepoATHOCTb HEKOTOPOro cobbITUA A ob6o3HavaeTcA

60O NTAaTUHCKOW BYKBOM P , @ camo cobbITne 6epéTcA B CKOOKM,
BbICTYNaA B poain cBoeobpasHoro aprymeHTa. Hanpumep:

F )

(AO) — BEPOATHOCTb TOr0, YTO B pe3ynibTaTe 6pocka MOHETbI BbiNaaeT «0pérn»;
P(B;)
OYKOB;

£(Cy)

— BEPOATHOCTb TOrO, YTO B peaysibTaTe 6pocka UrpanbHOM KOCTU BbiNagdeT 5

— BEPOATHOCTb TOr0, YTO 13 KosloAbl 6yaeT n3snedeHa kapta TpedoBOM MacTu.
Takxxe onA 0603Ha4YeHNA BEPOATHOCTU LUMPOKO UCMONb3YeTCA ManeHbkasa bykBa £ B

Cr

YaCTHOCTU, MOXXHO OTKa3aTbCA OT rPOMO34OKNX 0603HAYEHUIN COObITUMN A‘f’ 3z

E(4p), £(B5), P(Cy)

7]

nx BepOFlTHOCTeVI B NONb3y CJ'IG,EI,yIOLLl,GVI CTUNNCTUKN::

Po=7
2 _ BEPOATHOCTb TOrO, YTO B pe3ynbTtaTe 6pocka MOHETbI BbiNafeT «Opén»;
1
Ps= g
— BEPOATHOCTb TOro, YTO B pe3ynbTare 6pocka nurpasbHOM KOCTU BbiNnageT 5
OYKOB;
Pr= Z
— BEPOATHOCTb TOro, YTO N3 KoNnoabl byaneT ussneyeHa kapta Tpecosoun
MacTu.

[aHHbIn BapumaHT nonynApeH npun peweHnn npakTn4eCkKnx 3agad, noCcKoJsibkKy no3BosiAeT
3aMeTHO COKpaTUTb 3annmcb peLlleHnA. Kak n B nepBom criy4dae, 30ecb y,D,O6HO
McnoJjib3oBaTb «roBopALllne» I'IO,D,CTpOLIHble/Ha,D,CTpO‘-IHbIe MHOEKCbI.

Knaccuyeckoe on peneneHne BepoATHOCTU:

BepOFITHOCTbI-O HacTynneHumA cobbITUA A B HEKOTOPOM MCMNbITaHNN Ha3biBalOT

m
P(_A) = —
OTHOLUEHNEe % rpe:
% _ obLuee YnNCO BCEX PABHOBO3MOXHbIX, 3/1EMEHTAPHBIX MCXOA0B 3TOFO UCMbITaHUA,

KOTOpble 06pa3yoT NONHYIO rPyNny COObITUN;

8 _ KONMYEeCTBO aIEMEHTAapHbIX MCXOA0B, 61aronpPUATCTBYIOWMX COBbLITUIO A
Mpw 6pocke MOHETLI MOXET BbiNacTb NM60 Opén, NM60 pellka — faHHble cobbITUA

06pasyloT MOMHYIO rpynny, TakMm 06pasoM, obLLee YMCo ncxogos # = 2 ; P 9TOM,

KaxkObl N3 HUX A1eMeHTapeH N PaBHOBO3MOXXEH. CobbiTnio /-10 6118.FOI'IpI/IFITCTByeT

m=1 ncxop, (BbinageHne opna). No knaccuyeckomy onpeneneHnto BepoATHOCTEN:

mo 1
PUg)=" =



AHanorn4Ho — B pesynbTate 6pocka Kybrka MoXXeT NoABUTLCA n=56
PaBHOBO3MOXHbIX UCXOA0B, 06pa3yloLmMX MOSHYIO rpynny, a cobbITUIO

3N1eMeHTapHbIX

3 BnaronpuATCTBYET eAVHCTBEHHbIN 7% = 1

mo 1
P(B) =2 = =

Ocoboe BHMMaHMe obpallato Ha TpeTuin npumep. 3aecb 6yaeT HEKOPPEKTHBIM cKa3aTb

1
Pl =-
«pas B Konoge 4 mactu, TO BEpOATHOCTb U3BNeYeHUA Tpedobl ». B
onpeneneHnn pedb UAET 06 d1EMEHTAPHbIX UCXoAax, MO3TOMY NPaBUSIbHbLIN MOPALOK
paccy>XAeHNN TaKoB: BCero B Konoae 36 KapT (HECOBMECTHbIE 3/IEMEHTapHbIE UCXOAb,
obpasytoLme NOoAHY rpynny), u3 H1UX 9 KapT TpedoBOr MacTu (KO-BO N1eMEHTapHbIX

ncxopn (BbinageHve nATEPKM). NoaTomy:

MCXOA0B, 61aronpUATCTBYIOWMX COBLITMIO ~ 7 ); MO KNACcCUYEeCKOMY OmnpeaeneHuno

mo 9 1

BEPOATHOCTMU: n 36 4 . MmeHHo Tak!
BepoATHOCTN MOXXHO BbIpa3nTb U B MPOLEHTax, HanpuMep: BePOATHOCTb BbinageHue

l-HJO"/o:SO"/o l-100%s::el6,67%

opfa paBHa 2 , BbiNaaeHna NATEpKK 6 ,

1 100% = 25%
n3BrieveHnsa Tpedbl , HO B Teopumn BepoATHocTen STOIMO OEJIATb
HE NMPUHATO (xoTA He BO36paHAeTCA NpUKMObIBATbL MPOLEHTHI B YME).
[MpuHATO Ucnonb3oBaTh OONV €AMHULbI, U, O4EBUAHO, YTO BEPOATHOCTb

0= P(A) =<1

MO>XXeT NBMEHATbLCA B rnpepnesax

P(A) =0

. Mpn atom ecnun

P(A)=1_

, TO cobbITne A ABJ1AeTCA HEBO3MOXXHbIM, €CJ1N

0 < P(4) <1

OOCTOBEPHbLIM, a eCcinn
coObITUN.

, TO peyb UAET O Crly4anmHoOM

! Ecnm B xopae pelueHnA no6on 3agaym y Bac Nosly4umsiocb Kakoe-To
Apyroe 3HayeHue BepOATHOCTU — ULLUTE OLINOKY!

Mpn kKnaccnyeckom nogxoae K onpeneneHnto BEpOATHOCTU KpanHue
3Ha4yeHuA (HOMb 1 eguHMLA) NOMy4aTCA NOCPEACTBOM TOYHO TaKUX Xe
paccy>xaeHunn. [ycTb U3 HEKOM YpHbI, B KOTOPOW HaxoaAaTcA 10 KpacHbIX
Lwapos., Hayrag ussnekaetcA 1 wap. PaccmoTpum cnegyowme cobbITuA:

K _ua YPHbI Oy[eT M3BNeYEH KpacHbIN Lap;

Z _ 13 ypHbl OyOeT N3BeYEH 3eMEHbIN Wwap.

O6Luee KONMYeCTBO UCX0aoB: = 10 . CobbITuIo K 6naronpuATCTBYIOT BCE

BO3MOXXHbIE€ UCXoabl (m - 10) , crepoBaTernbHO, 7 10 , TO eCTb
OaHHOoe cobbiTMe [oCTOBEPHO. [1nA 2-ro »ke cobbITnA 6/1aronpuUATCTBYOWME UCXOabI



(m=10)

Z HEBO3MOXXHO.

Ocobbi NHTEpeC NpeacTaBnAT cobbITUA, BEPOATHOCTb HACTYNIEHNA KOTOPbIX
Yypes3Bbl4anMHO Masia. XO0Tb Takme CoObITUA U ABNAIOTCA ClTyYaHbIMU, 0718 HUX
cnpasennus cnepyrowmn noctynar:

B €AVNHNUYHOM UCMbITaHUM MasiloBO3MOXKHOE COBbITUE HE MPON3ONAET.

OTCYTCTBYIOT , MO3TOMY , TO €CTb COBbITUNE

Cymma BEpPOATHOCTEN COOLITUIA, KOTOPbIE 06Pa3ytOT NOSTHYIO rpynny, paBHa
eavHuue. 'py6o roBopA, ecnun cobbITA 06pasyoT NOSHYIO rpynmny, TO CO
100%-1 BEpPOATHOCTbLIO Kakoe-TO N3 HUX Npon3onaéT. B camom npocTtom
cny4dae NOJHyo rpynny o6pasytoT NPOTUBOMOSIOXHbIE COObITUA, HANPUMEP:

4 — B peaynbTaTe 6pocka MOHEThI BbiNaaeT Opén;

4y — B peaynbTaTe 6pocka MOHEThI BbiNafeT peLuka.

Mo Teopewme: Pldp)+ P(4,) =1

COBepLIJeHHO NMOHATHO, YTO JaHHble cObbITUA PaBHOBO3MOXXHbI N UX BEPOATHOCTU

Pldo) = 7, P(Bp) =
OANHAKOBbI :
Mo npuymHe paBeHCTBa BEPOATHOCTEN PABHOBO3MOXXHbIE COObITUA YaCcTO Ha3biBalOT
paBHOBEPOATHbLIMU. A BOT 1 CKOPOroBopKa Ha ornpefesieHne cteneHn onbAHEHNA
nosy4ymnach =)

B. B P(BY+P(B)=1
Mpumep ¢ KyBUKOM: COBbITUA ~ 37~ 2 NPOTUBOMNOMOXHbI, MO3TOMY (85)+ £(5s) _
PaccmaTpuBaemas TeopemMa yao6Ha TEM, YTO MO3BOMAET GbICTPO HANTV BEPOATHOCTb

1
P(B) ==
NPOTUBOIMOJTIOXXKHOIo cobbITUA. Tak, ecnn n3eecTtHa BEPOATHOCTb TOro, 4To
BbiNnageT I'IFITépKa, J1erko BblHUC/TIUTb BEPOATHOCTb TOIo, 4YTO OHAa He BblMaaeT:
- 1 5
P(B,)=1- P(B)=1-—-=2
& 6

370 ropasao npotye, YeM CyMMUPOBATL BEPOATHOCTU NATU 3/1eMeHTapHbIX Ucxodo0B. [OnA
aNeMeHTapHbIX MCXOA0B, K CNOBY, AAHHAA Teopema TOXe crnpaBefvBa:

P(B) +P(By)) + P(B;) + P(B) + P (85)+ P(5;) =1

CobbiTna ~1° A * ¥6  kak 0TMeyanoch BbilLe, paBHOBO3MOXXHbl — U Tenepb
Mbl MOXXEM CKasaTb, YTO paBHOBEPOATHbI. BEpOATHOCTb BbiNadeHUA No6on rpaHn

1

Kybuka paBHa 6 :

P(B) = P(8,) = P(B,) = P(B,) = P(B;) = P(B;) = -

6



1
P(Cr)=—
Hy n Ha 3akycKy Konoga: nocKosbKy HaM U3BECTHa BEPOATHOCTb 4 TOro, 4YTO
OyneT nusBnedeHa Tpea, TO Nerko HanTu BEPOATHOCTb TOro, YTO ByaeT u3BneyeHa
KapTa Apyrov MacTu:

PC+PT) =1 = PC)=1-P(Cy)=1-1=

NN N

4
3ameTbTe, YTO PACCMOTPEHHbIE Napbl COBLITUIN ~ 27 73 1 CT’ CT He paBHOBEPOATHbI,
Kak OHO Yalle Bcero v 6oiBaeT.

B ynpoLieHHOn Bepcuun 3annucu peLlleHna BepOATHOCTb MPOTMBOMONOXHOIO COBbITUA

y g p =07
cTaHpapTHO o6o3HavaeTcA CTpovHoM BykBon * . Hanpumep, ecnu -
) g=1-p=1-07=03
BEPOATHOCTb TOr0, YTO CTPESIOK NonaaéT B Lenb, TO —
BEPOATHOCTb TOro, YTO OH MPOMaxHETCA.

'B Teopun BepOHTHOCTeVI 6yKBbI '3 7 9 He>XXeJlaTes/ibHO UCMNOoJ/1Ib30BaThb B
KaKuX-TO Opyrnx uenqax.

PewuTtb cnepylowme 3apayum:

1) B mara3uH noctynuno 30 Xxon0AuNbHUKOB, NATb U3 KOTOPbIX UMEIOT
3aBoackou aecdekT. CnyyanHbiMm o6pa3om BbIGUPaOT OAUH
xonoaunbHUK. KakoBa BepOATHOCTb TOro, YTo OH 6yaeT 6e3 aedekta?

2) HanTn BepOATHOCTb TOro, 4YTO Npu 6pocaHun ABYX UrpasibHbIX KOCTEN
B CYMMe BbiNageT: a) NATb OYKOB; 6) He 6051ee YeTbIPEX OYKOB; B) OT 3
A0 9 0O4KOB BKJTIOUUTESIbHO.

3) HanuTn BepoATHOCTb TOro, YTO NpU 6pPOCKe ABYX UrpasibHbIX KOCTEN
npousBeaeHNe OYKOB: a) 6yaeT paBHO cemu; 6) oka)keTcA He meHee 20;
B) OyAeT YETHbLIM.



