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NpeaucnoBue

JlaHHas kHUra HamucaHa Ha OCHOBE Kypca JIeKLMH no aucuuruinde "Teopus BEpOsSTHO-
CTed U MaTeMaTH4ecKasl CTaTUCTHKA", KOTOpbIe YUTAIOTCS aBTOPAMH HA MPOTSHKEHUU Psi-
na net cryaeHtam Caskr-IleTepOyprckoro rocyiapcTBEHHOTO MOPCKOTO TEXHHYECKOTO
yHuBepcuTeTa U BoeHHo-kocMuyeckoil akamemuu A. @. Moxalickoro, U aapecoBaHa
CTyIEeHTaM TeXHWYEeCKHX YHUBepcHuTeToB. Llenb mocoOus — momMoub yJamumcs B BbIpa-
0OTKEe HABBIKOB CaMOCTOSITEJILHOTO PEIlleHUs BEPOSTHOCTHBIX 3a/lad M B TMOJATOTOBKE
K KOHTPOJIbHBIM MCTIBITAHUSIM.

O6bem matepuana cootBeTcTByeT ®I'OC TpeThero nmokosieHus, a rryOuHa U3I0KEeHU —
YPOBHIO TpeOOBaHUI K MaTeMaTHUECKOW MOATOTOBKE BHIMYCKHUKA POCCUHCKOTO TEXHH-
YecKOro yHHBEpCHUTETA.

Kaxxnplii pazgen KHUrM npenBapsieT HEOOXOOUMBIM TEOpPETHUECKMil MaTepHual, BKJIIO-
YaroLLMi B ce0s1 caMble BaXKHbIE OIpeAeSeHNsI U TeopeMbl. TeopeTuueckuii MaTepran us-
JIOXKEH B KPAaTKOM BHJE U JOMOJIHEH OOJbIINM KOJIMYECTBOM 3aau ¢ NOAPOOHBIM pazbo-
pOM HX peleHHs. B koHIle Kax1oro paszena MoMelleHbl 3ajauy, npeaararoumecs 1is
CaMOCTOSITEJIbHOTO peLleHHs], CHaOXEeHHbIe Pa3BEPHYTHIMH OTBETAMHU.

Inasa 1 "Onemenmul kombunamopuxu" BKIltoueHa B pabOTy B CBA3M C HEOOXOAMMOCTHIO
MCIIONIb30BAHUSI HEKOTOPBIX POPMYJT KOMOMHATOPHOTO aHajIu3a MpH MojAcUYeTe BEPOSITHO-
cTeid. B Heil maHbl GOpMyJITbI T BEIUMCIIEHHS YMciia pa3MelleHuH, MOICTAHOBOK U coue-
TaHWH W3 HEKOTOPOTO KOHEYHOTO MHOXKECTBA M pa3o0paH sl 3ajad C UCIOJIb30BaHUEM
3THX (HOpMYyII.

B enase 2 "Cuyuaiimvie cobvimusi” naHo TOHATHE CIY4YalHOrO COOBITHS M OIpeJe/ICHbI
anrebpandveckue Orepanny Haj cOObITHAMU. BeposSTHOCTH Cy4aliHOTO COOBITHS OTpe-
nensiercss Ha ocHoBe akcromatuku A. H. Kommoroposa, a mpu pazbope 3amau Gosnbinoe
BHUMaHHE yJelisieTcs MOCTPOCHUIO BEPOSTHOCTHBIX MOZIETIel SKCTIepUMEHTA.

B enasax 3—5 paccmarpuBatoTcs ciydaiiHble BEJTUUMHBI, Cly4aliHble BEKTOPbI U (PyHK-
LMW CIIy4YalHBIX BEIWYMH. 371€Chb JAIOTCS OMpEAENICHHS NHUCKPETHBIX M HEMpPEpBIBHBIX
CJIy4alHBIX BEJIMYMH U BEKTOPOB, 3aKOHBI MX pacrlpeAcsieHHs, a TaKKe OMpelesIeHUus U
CBOMCTBA 4YMCJIOBBIX XAapaKTepUCTUK. B KauecTBe NMpUMEPOB paccMaTpUBAIOTCS Takue
3aKOHBI pacrpe/iesieHUs] TUCKPETHOM CllydaliHOM BEIMYUHbBI, KAK OMHOMHUAJIBHBIN 3aKOH,
3aKkoH [lyaccoHa M reoMeTpUYecKHid 3aKOH, a TaK)Ke TaKWE 3aKOHBI paclpeneseHHus He-
MPEPBIBHOM CIIy4YaliHOW BEJIMYMHBI, KAK PaBHOMEPHBIA, MOKAa3aTENbHBIA U HOPMaJIbHBIH,
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3aKOHbI pacnpenenieHus. B enage 4 Gonblioe BHUMaHKUE yJeJI€HO BOMPOCAM HE3aBUCHUMO-
CTH CITy4YalHBIX BEJIMYMH W HAXOKACHUIO (DYHKLUMH perpeccuu, a 21aea 5 NOMOTHeHa Ta-

KMMHU pacripesieleHUsMH, KaK pacrpesiesenue x> 1 CTbIOIeHTa.

B koHue ka)k1o# riaBbl AaHbl 3a4aHWA U1 TUMIOBBIX PacyeToOB MO BCEM TemMaM pas3zeda,
conepxainue 30 BApUaHTOB B KaXKAOM 3a/IaHUM.

Inagwr 6 1 7 oTHOCATCA K pazfeny "Marematuueckas ctatuctvka'. B HUX paccMaTpuBa-
FOTCSI BOMPOCHI MEPBUYHON 00pabOTKH IKCIIEPUMEHTATIbHBIX TAHHbIX, MOTYYEHHs TOUeU-
HBIX U MHTEPBAIbHBIX CTATUCTUYECKUX OLIEHOK MapaMeTpoB MCCIeAyeMOro pacrpesene-
HUSl, IPUMEHEHHUS! KPUTEPHUEB COTachs AJsl MPOBEPKHU CTATUCTHUECKUX TMIOTE3, T. €. Te
BOMpOCHI, KoTopble BKIOUeHbl B PI'OC TpeTbero nokoneHust U Mo KOTOPbIM B TEXHUYE-
CKMX YHHMBEpCUTETax JaroTcs jJabopaTopHble U KypcoBele paboTel. B aTHX riaeax npuse-
JEHbI MPUMEPHI BBIMOJHEHHUS Ja00paTOpHBIX PadOT ¢ BBIYMCIECHUSIMH, BBIIOJTHEHHBIMU
Ha KaJbKyJsiTope v B cpeae Mathcad.

B npunoocenuu npusenensl TabnMLbl, HEOOXOAUMBIE AJIsl PELIEHUS 3a1a4 [0 TEOPUH Be-
POSITHOCTEH M BBIMIOJHEHUs 1JaOOPaTOPHBIX PabOT MO MareMaTHMYeCKOH CTaTUCTHKE, a B
KOHLIE KHUTY — CIUCOK LIMTUPYEMOM JIMTEpaTypbl U OTBETHI K 3aJadaM Uil CaMOCTOs-
TEJIbHOTO PELIEHUS.

ABTOpLI HaJACKOTCA, YTO KHHI'a OKa>KETCs MOJIC3HOM HE TOJIBKO IJI CTYACHTA o00ro
TEXHUYCCKOIro YHUBEPCUTCTA, HO U IJIA npenoL[aBaTeneI‘/'I, BEAYLIHUX MPAKTUYCCKHE 3a-
HATUA.



rmABaA 1

AneMeHTbl KOMOMHATOPUKMU

HexoTtopble popMysbl 1 3a1a4i KOMOMHATOPHOTO aHan3a (KOMOWHATOPUKH) MpEICTaB-
JICHbI B IaHHOM KHHI'€ B CBSI3U C TEM, YTO OHM MCIOJBb3YIOTCS BO MHOTHX 3aJayax Kiac-
CHUYECKOHN TEOPUM BEPOSTHOCTEM.

1.1. MPpUHUMN YMHOXEHNUA U NPUHLUN CNOXEeHUNA

anIHUMﬂ YMHOXeHUA
[Tyctb TpeOyeTcs BBIMOJHUTL k YHOPSJOYEHHBIX U B3aUMOUCKITIOYAIOIIUX APYT Apyra
aevictBuil. Eciin nepBoe U3 3THX JeHCTBUI MOXKHO BBIIOJIHUTD 7, CIOcOOaMu, BTOPOE —
n, crnocobamy, ..., k -e neiictBue — n, criocobamu, TO Bce k yMOPSAAOUCHHBIX AEHCT-
BUII MOKHO BBINIOJIHUTh 7 crioco0amu, rae

n=n-n, N, (1.1
3apaya 1.1. CKOJIBKO CYLIECTBYET BCEBO3MOKHBIX LIECTU3HAYHBIX YHCe?

Pewenue. Ileppas ungpa unciaa He MOXeT ObITh HysieM. ClieoBaTeNbHO, NEPBOH MOXKET
ObITh Mmo6as u3 dp ot 1 10 9. OcTanbHbIe MATH MECT B YHCIIE MOTYT OBITh 3aHSTHI JIIO-
6ot u3 pecatu uudp. [loaTomy, cornacHo MPUHLMIY YMHOXKEHHS, KOJIMYECTBO LIECTH-
3HAYHBIX YMCEJT PaBHO:

9-10-10-10-10-10=900 000.

MpuHUMN cnoxeHus

Ecau nns BbINOMHEHUS KAaKOro-TO NEHCTBUS MMEETCS: #,, WU N, , ..., WX 7, B3aUMHO
WCKJTFOYAIOIIUX JIPYT JApyra crocoboB, TO 00Iee KOIUIECTBO CIOcOO0B, KOTOPOE MOXKHO
UCTIOJIb30BATh IS BBITIOJHEHHUS 3TOTrO ICUCTBUS, PABHO:

n=n+n,+--+n,. (1.2)
3agaua 1.2. CKkoJbKO Map pa3HbIX MUPOXKHBIX MOXKHO BBIOpATh, €CJIM UMEETCs JIeCATh
NMUpoXKHBIX "OKiep", ceMb MUpoXxHBIX "byie" 1 BoceMb KOp3uHOUeK?

Pewenue. Tlapbl NUPOKHBIX MOTYT COCTaBIATbCS M3 MUPOKHBIX "Okiep" u "byme", ng
storo umeercst 10-7 =70 BapuanToB. [lapbl MMPOKHBIX MOTYT OBITH COCTABIICHBI U3 IMH-
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poxkHbIX "Okep" u kop3uHouek — Takux 10-8 =80 BapuantoB. U, HakoHell, 3TO MOTYT
ObITh TIUpOXKkHBIE "bymie" u xop3nHOukM — 7-8 =56 BapmanTOB. OOllee KOJIUYECTBO
crocoboB 7 ompenensercs No NpuHIUMIY cioxkenus (1.2)

n=70+80+56=206.

1.2. Pa3ameweHuns, nepecTaHOBKU, COYETaHUA

[TycTe MMeeTCst MHOXKECTBO E , comepxaliee #n dJIEMEHTOB, M W3 9TOr0 MHOXECTBA Jie-
JaroTCsl BBIOOPKM MO /7 SJIEMEHTOB B Kaxkaoh (m <n) .

Pasmewenuamu Ha3pIBatOTCs yNopsaoUeHHbIe BRIOOPKM M3 MHOXecTBa E . Yucmo pas-
MEIIeHUH U3 71 SJIEMEHTOB 10 77 BBIYMCISETCS MO GopmyIie:

4" =n-(n-1)-(n-2)---(n-m+1), (1.3)
Am:n-(n—l)-(n—2)-...-(n—m+1)-(n—m)-(n—m—1)-...-2-1: n! .
! (n-m)-(n-m-1)-2-1 (n—m)!

IIpumep 1. Umeercs mHoxkecTBO E ={1;2;3} . M3 31eMeHTOB 5TOro MHOeCTBa COCTAB-

JISIOTCS ABYXAJIEMEHTHBIE YIOPSI0UEHHbIE MHOXKECTBA!
{12}, {1;3}, {2:1}, {2:3}, {3:1}, {3;2}.
YT10o06bI yOeauThCs, YTO MBI BBINKCAIIM BCE pa3MEIeHHs], ONPe/IeIUM X KOJIMYECTBO, HC-
none3ys Gopmyay (1.3):
A7 =3-2=6.
[lpu m =n pa3MerieHHs Ha3bIBAIOTCS nepecmanoskamu. YUCIIo MepecTaHOBOK U3 71 dJie-
MEHTOB PaBHO
P =n-(n-1)-(n-2)-...-1=n!.

3amaya 1.3. CKOJIBKO LIECTU3HAYHBIX YHCEIT C PA3IMYHBIMHM LIU(PPAMHU MOXKHO COCTaBHTh
w3 mudp 1,2, 3,4, 5, 62

Peutenue. KonnuecTBo Takux YMCeE PpaBHO 4YUCITY pa3MeLueHm‘/'1 M3 IIESCTH 110 ECTh, T. €.
YHUCTYy NCPECTAHOBOK U3 LIECTH. HOSTOMy

P,=61=1-2-3-4.5-6=720.

Couemanusimu Ha3bIBalOTCA HEYNOPAAOUYCHHBIE Bbl60pKI/I U3 MHOkecTBa E . Uncio coue-
TaHUM U3 7 DJIEMEHTOB IO 7 BBIYMCIISAETCA MO (bopMyne

on A4 _n(n=1)-(n=2)--(n-—m+1)
" P m! '

m

(1.4)
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IIpumep 2. Ecnu B npumepe 1 U3 31eMEHTOB 3TOr0 MHOKECTBa £ cocTaBlstOTCS JIBYyX-
SJIEMEHTHBIE HEYIOPSJ0YEHHbIE MHOKECTBA, TO YUCIIO TAKUX MHOMKECTB — UHMCIIO COUe-
TaHWM W3 TPEX 3JIEMEHTOB IO JIBAa — PAaBHO 3, T. K. OJIMHAKOBBIMH COYETAHUAMH OYayT
mHoxkectBa {1;2} wu {2:1}, {1;3} u {3;1}, {2;3} u {3;2}. IlosToMy coueTaHUIMH
OyIdyT TOJBKO CIIEYIOIIUE TPH BHIOOPKH:

{12}, {1;3}, {2:3}.
Jlns couetanwmii yacto Gosiee yaoOHOU siBysieTcs hopmyJia:

o n!

n

(1.5)

:m!-(n—m)!'

!
Hanpumep, C; = % = g =3

Y BBIYMCJIEHUM YMCJIa COUueTaHUui CJICAYCT YUUThIBATh, YTO:
IT YET'y
m __ ~n—m | n _
Cr=C'", Cl=n, C" =1.

3agaua 1.4. CKOJBKO YeThIpeX3HAYHBIX YMCEN MOXKHO COCTaBUTh, MCIIONB3YS IS WX
3aMmcy TOJIBKO JIBE UQPPHI?

Peuwenue. Ecnn uncna cocrasnsrorest u3 uudp 1, 2, ..., 9, To umeercs C92 BAapUAHTOB BblI-
Oopa aByx uudp u3 aepsatu. Kaxknas nmo3uius 4eThIpeX3HAYHOTO YMCIIa MOXKET OBITh 3a-
MOJTHEHa OJTHOW W3 JIBYX BBIOpaHHBIX UMD, T. €. UMeeTcs 2' =16 BapHaHTOB COCTaBJIe-
Hus yrcna. [lpyu 3ToM IOMmKHBI OBITH MCKITIOYEHBI J[Ba CIIy4as, MPH KOTOPBIX YEThIpeX-
3HaYHOE YHCII0O COCTOMT W3 OAWHAaKOBbIX 1udp. [losToMy, cormacHo npUHIUMTY
yMHOkeHHs (1.1), KOIMUECTBO k; YeTbIPEX3HAUHBIX UYMCEJ, COCTABIEHHBIX W3 LUPp I,

2, ..., 9, paBHO:

kI:Cg-(16—2):?-14:9-8-7.

Huaue crenyer moacUUTHIBATh KOJIMYECTBO YETHIPEX3HAYHBIX YWCEN, B 3aMKMCH KOTOPBIX
€CTh HOJIb, MOCKOJIbKY YMCJIO HE MOXKET HauuHaThCA ¢ HyJs. [lepBast mo3MIUs TAKUX YH-
cesl MOKeT OBbITh 3aHATa ofHOM U3 uudp 1, 2, ..., 9, T. e. uMeeTcs 9 BapuaHTOB BBIOOPA.
OctanbHble TPU MO3UILHUK MOTYT OBITh 3aHATHI 3TOM ke LU(PPOU WIIH HyJIEM, 38 UCKITIO-
YeHMeM ciyuas, KOrJa B 3allMCH Yucia ofHa wudpa, T.e. 2° —1 BapuaHTOB BBIGOpA.
[TosTOMy KOTMYECTBO k, TaKHX UMCE] PABHO

ky=9-(2-1)=9-7.

Hckomoe KoJIMYECTBO YETHIPEX3HAYHBIX YHCE OMNpeAesseTcs] MO MPUHLIUITY CII0XKe-
Hus (1.2):

k=k +k,=9-8:7+9-7=9-7.9=81.7=567 .
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1.3. 3agaum Ansi CaMOCTOATENIbHOIO peLeHus

3agaua 1.5. B mara3zuHe kaHUeNIpcKUX TOBapoB UMeeTcs 18 mapuKoBBIX pyyek KpacHO-
ro LBeTa, 8§ — cuHero uBeta U 6 — uepHoro useta. Kpome Toro, B Hanmuuuu ecte 4 pyu-
KM, KOTOpble MOTYT MHUCaTb CMHUM M KPacHbIM LIBETOM, a TAKXKe ABE PYYKH, KOTOpbIE
MOTYT TiicaTh Tpemsl 1BeTaMH. CKOJIbKUMH crtoco0aMKu MOXKHO ClieNlaTh MOKYIKY, YTOOBI
MMETbh BO3MOXKHOCTb MHUCaTh BCEMH TPeMs LIBETaMU?

3agaua 1.6. CkosIbKO pa3NUYHBIX YETHIPEX3HAUHBIX YMCEN MOKHO COCTaBUTh, UCIIOIb3YS
Tpu tudpst: 1, 2 u 3? Ucnonesys undpsr 0, 1 u 2?

3agaua 1.7. CKoJIbKO pa3iIUYHbIX TPEXIBETHBIX MOJOCATHIX (UIaroB (T0JI0Ckl MOTYT OBITh
pacronoXeHbl Kak TOPU30HTAIbHO, TaK U BEPTUKAIBHO) MOXKHO CIIUTh, €CITH UMEeTCs
MaTepHal MATH LBETOB?

3agava 1.8. CkonbkuMM criocobamMu MOTYT BCTaTh B odepenb AJis clauu 3adera 6 CTy-
neHToB? CKOJBKUMU crioco0aMu OHM MOTYT OpPTraHU30BaTh ouyepelb, eciau Mamma u Carira
TOJDKHBI CTOATH pIaoM? CKOJIBKO MOYYUTCsS BapUAHTOB, eciu npu 3Tom Caia JomKeH
cTOATh nocie Mamm?

3amaua 1.9. [la1p KHUT, cpeAu KOTOPBIX 2 OJIMHAKOBBIE, PACCTABJIAIOTCS Ha TOJIKE.
CKOJIbKO UMeeTCsl BApUAHTOB MX PACCTAHOBKH?

3agaya 1.10. B nocenke 12 nomos. Kaxxaple aBa 1omMa coeqMHEHBI IPYT C IPYTOM Telie-
XOJIHBIMU JI0POXKKaMHU ¢ LiBeTaMU. CKOJIBKO TaKUX JOPOXKEK?

3agaua 1.11. U3 smuka c AetansMu ABYX THIIOB BeIOHpatoT 3 netanu. CKONBKUMHU CHO-
co0amMu 5TO MOXKHO cHefiaTh, eclid JeTaliell MepBoro Tuma 6, BTOPOro Thma — 4, a u3
TpeX BbIOpaHHBIX JIeTajiel ABe AOJKHBI ObITh MEPBOro TUNa?

3agaua 1.12. Umeetcs 6 po3 kpacHOro U 6 po3 6emnoro 1eera. CKOJIBKO pa3InYHBIX OyKe-
TOB U3 HUX MOYKHO COCTABHUTb, €CJIM KX/l OyKeT OJKEH COCTOATh M3 JABYX pO3 Kpac-
HOTO LIBETa U TpeX po3 Oesoro 1pera?

3apaua 1.13. B rpynne u3 50 ctyaeHToB 20 3HaIOT HEMELKUH 3bIK, 15 — aHrJIMHACKUMA,
5 — oba s3bIKka, a ocTajbHbIC 3HAIOT TOJNBKO pycckri. CKONBKUMH CIIOCOOAMU MOMHO
BLIOPATh W3 STOM IPYIIbI IBYX CTYACHTOB, YTOOBI BMECTE OHM MOTJIM MOHSTH M aHTJINH-
CKYIO, U HEMEIIKYIO peyb?
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Cny4yaunHble coObITUA

2.1. Cny4yamMHbIX 3KCNEePUMEHT.
MpocTpaHCTBO 3fIEMEHTapPHbIX COOLITUMN.
Cny4yanHoe cobbiTue

[Ton cnoBamu "sxcnepument”, "onbIT", "HaOmroAeHue", "UcTbITAaHWE" TIOHUMAETCs MPO-
1[eCC, KOTOPBI MOYKHO OCYILIECTBJIATH (B TOM YHCIIE U MBICIIEHHO) HEOrpaHUYEHHOE YHC-
JIO pa3, BBINOJIHUB HEKOTOPYIO (DMKCUPOBAHHYIO COBOKYIHOCTh ycliOBHWil S. Pesynbrar
DKCHepUMeHma Ha3bIBAETCS UCXOOOM.

Ecnu B pe3ysibTaTe NPOBEACHHUA SKCIEPUMEHTA HACTYNIACT TOJILKO OJUH UCXOA, TO TaKoM
OKCIIEPUMEHT HA3bIBACTCA aemepmunupoeannbm. Ecmm xe B PE3YJIbTATE SKCIICPUMCHTA
MOTYT HaCTYIIUTh Ba U Gonee HUCXOJ0B, TO TaKkoM OKCIIEPUMEHT HAa3bIBAOT C.ﬂyllaﬁHblM.

HapaeHe ¢ TepmMuHOM "Hcx0" MCMONB3YIOT Takxke TePMUH "asnemenmapnoe coovimue".
MHOKeCTBO BCEeX UCXOJIOB (3JIEMEHTaPHBIX COOBITHH) TJAHHOTO CITY4YaifHOTO 3KCIIEPUMEH-
Ta 00pazyeT npoCcmpancmeo siemMeHmapHulx codvimuii, KOTopoe 0d00o3HavaroT (2, a camu
3JIEMEHTapHbIEC COOBITHI — © .

CnenyeT NoHMMaTh, YTO OJTHOMY U TOMY JK€ CITy4ailHOMY 3KCHEpUMEHTY B 3aBUCUMOCTH
OT TOTO, YTO B HEM HaOMIOJaeTCsi, MOXKHO COMOCTABUThH pa3Hbie MPOCTPAHCTBA dJIEMEH-
TapHbIX coObiTHii Q). Hampumep, ecnu npu OpocaHuWu WrpalibHOW KOCTH HaOIoAaeTcs
KOJIMYECTBO BBIMABIIMX OYKOB, TO MPOCTPAHCTBO 3JEMEHTAPHBIX COOBITHH BKJIIOYAET
B ce0s [IECTb UCXO/IOB, T. €.

Q :{(’0196029 6039(’049 (’05960(,}9

rac ®, — 3JICMCHTApHOC CO6LITI/I€, KOTOPOC€ COCTOUT B TOM, YTO BbINNAAACT I'PaHb C I o4-

kamu. Ecnm B 9TOM ke dKcrnepuMeHTe HabJtojaeTcs, BIMAIO WM HE BbINAIO IIECTh
OYKOB, TO MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHH BKJIIOYaeT B cebs JBa HMcXoja:
Q={m,,m,}, rae ®, — BbINAJIO WECTb OYKOB, (), — HE BBINAJIO IIECTh OYKOB.

[IpocTpancTBo 2 MOXeT MpeAcTaBisTh COOOW JUCKPETHOE MHOXKECTBO: KOHEUHOE
Q={w,, ®,,...,0,} Wm cuetHoe Q={®,®,,...,®,,...} . Q MOXKET TaKKe SABIATbCI U
HECUETHBIM MHOKECTBOM.
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Ipumep 1. B ypHe 5 Genbix ¥ Tpu KpacHbIX Wiapa. BeIHUMAIOT ciy4aliHbiM 00pa3oMm Mo-
cllefoBaTesbHO 2 mapa. TakoMy SKCIIEpUMEHTY COOTBETCTBYIOT 4 ncxoa:

O oba mapa Genbie;

O nepBblii wiap Genblid, a BTOPOl — KPacHBIH;
O nepBblii LIap KpacHbIii, a BTOpoii — Oesbli;
O o0a wapa KpacHble.

HpOCTpaHCTBO QJICMEHTAPHbIX coObITUI (I/ICXOI[OB) AAHHOI'O KCIIEPpUMEHTA MOKHO CUM-
BOJIMYCCKH NPEACTABUTD B CIICAYIOLIEM BHUJEC!:

rae OykBamu "B" u "K" 0603HaueH LBeT BHIOpaHHOrO Liapa: Oenblid UM KPacHbIA COOT-
BETCTBEHHO. B 3TOM mpuMepe mpocTpaHCTBO 37IeMEHTapHBIX COOBITHI KOHEUHO.

IIpumep 2. DKCIEPUMEHT COCTOUT B TOM, YTO OpocaeTrcsi UrpajibHasi KOCTb 10 TeX Mop,
NoKa He BblNageT 6 04YkoB. B 3TOM sKCHiepMMeHTe MPOCTPAHCTBO JIEMEHTAPHBIX COObI-
THil OyaeT OeCKOHEUHBIM M CHETHBIM Q={®,, ®,,...,®,, ...}, HOCKOJIbKY SKCIECPUMEHT
TEOPEeTHUUYECKH MOXKET MPOAoKaTbes OeckoHeuHo. Ilpu 3ToM Hcxoa ®; COOTBETCTBYET
TOMY, YTO 6 OYKOB BbINAJO HAa MEPBOM OPOCAHUM, UCXOJ (), O3HAYAET, YTO HA MEPBOM
OpocaHuM He BbINAAO 6 OUKOB, a HA BTOPOM — BbBINAJIO, ..., UCXOJ (O, O3HAYAET, YTO

6 OUKOB BbIMaNO Ha #-M OpocaHMH, a Ha MpeablAYIIKMX 7 —1 OpocaHMsX BBINANO Kakoe-
TO APYTO€ YUCJIO OYKOB.

IIpumep 3. Ecau npu nmpoBeaeHUH 3KCIIEPUMEHTa OTMEYaeTcs BpeMs ! MpUXoja aBTo-
Oyca Ha aBTOOYCHYIO OCTAHOBKY B TeueHHe 12 4acoB (T. €. ® =t ), TO MPOCTPAHCTBO 3Jie-
MEHTapHBIX cOOBITHI OyAeT HECUETHBIM:

Q={r|r<[0,12]}.

[MoamuoxkecTBO A MpOCTpaHCTBA dJIeMEHTapHbIX cobbiTuit Q (A4 () Ha3biBaeTcs

CYUAUHBIM COObIMUEM W MPOCTO coObimuem. B KOHEUHOM M CUETHOM cCilyyasX 3TO
MOXKeT OBITh JII000E MOJMHOXKECTBO, @ B HECUETHOM Cllydae — CHeLMaIbHBIM 00pa3oM
BbIOpaHHOe (rmoapoOHee 006 3ToM cm. 6 paszo. 2.3).

I'oBopAT, 4yTO MpU MPOBENCHUH CIIyYalHOro 3KCHepUMeHTa S coObITHe A MPOU30IILIO,
€CJIM HACTYITHII UCXOM © , PUHAIJIeXKAIHA coObITHI0O A (€ A).

2.2. Anrebpanyeckue onepauum
Hag crny4YyavHbIMU COOLITUAMU

Omnpenenenue 2.1. HegozmooicHvlm Ha3bIBaeTCsl COObITHE, KOTOPOE HE COACPKUT HU OJI-
HOTO BJIEMEHTAPHOrO COOBITHS MpocTpaHcTBa () JaHHOro 3KcreprMeHTa. HerosMoxkHoe
coObiTHE 0003HavYaeTes & .
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3AMEYAHUE

Hpyrumu cioBaMH, HEBO3MOXKHBIM Ha3bIBAE€TCsl COOBITHE, KOTOPOE HE MPOMCXOAUT HU MPH
OJTHOM MPOBEJCHUM JaHHOTO IKCTIEPUMEHTA, T. €. ITyCTOE MHOXKECTBO.

Onpenenenne 2.2. /Jocmosepnvim Ha3biBA€TCs COOBITHE, KOTOPOE COMEPIKUT BCe dIie-
MEHTapHble COOBITHS MPOCTpaHCTBA () JaHHOTO SKCrepuMeHTa. J[ocToBepHOEe cOObITHE
obo3Havaercs Q.

3AMEYAHUE

prrI/IMI/I CJIOBAMHU, NOCTOBEPHBIM HA3bIBACTCA C06HTI/Ie, KOTOPO€ MPOUCXOAUT MNPU KaK-
JOM MNPOBEACHWUU JAHHOTO S3KCIIEPHUMEHTA.

Omnpenenenue 2.3. Cymmoii coObiTHii 4 1 B Ha3bIBaeTcs COObITHE, KOTOPOE BKJIKOYAET
B ce0s BCe 3TIeMEHTapHbIe COOBITUS, MPUHAIICKALINE WA COOBITHIO A , WU COOBITHIO B,
win uM obouM. Cymma coObiThii 0603HauaeTcs A+ B .

3AMEYAHUE

Jdpyrumu cioBaMu, CyMMONH COOBbITUIl Ha3blBaeTCs COOBITHE, COCTOAILEE B HACTYIUIEHUU
XOTs ObI OTHOTO U3 COOBITHI-ClIaraeMbIx.

Ecnu n300pa3uth MpoCTpaHCTBO 3JIEMEHTAPHBIX COOBITHI B BHUIE MPSIMOYTrOJbHUKA Ha
TJIOCKOCTH, a coObITUS A U B B BUJE MHOKECTB TOUEK, JIE)KALIMX BHYTPH 3TOrO MPSIMO-
YroJIbHUKa, TO cyMMa coObITUi A + B mpencrasisier coboil 3alITpUXOBaHHYO 00JacTh,
n300pakeHHy1o Ha puc. 2.1.

\\

Puc. 2.1 Puc. 2.2

Onpenenenne 2.4. IIpousgedenuem codbbituii 4 U B Ha3biBaeTcs coObITHE, KOTOpOE
COCTOMT U3 DJJIEMEHTapHBIX COOBITHM, MPHUHAANEKAIIMX OOOUM 3TUM COOBITHIM
(puc. 2.2). IlpouszBenenune cobbITHil 0603HavyaeTcs A- B .

3AMEYAHNE

Hpyrumu cioBamu, MpOU3BEJEHUEM COOBITUII Ha3bIBaeTCsl COOBITHE, COCTOALIEE B OJHO-
BPEMEHHOM HACTYIMJIEHUU COOBITHI-COMHOXKUTENEH.

Omnpenenenue 2.5. CoObiTiiss A U B Ha3bIBalOTCA HecogmecmubiMu, eciii A-B=O .

3AMEYAHUE

Ecm Q={0,,0,,...,®,} — NPOCTPaHCTBO 3JIEMEHTAPHLIX COOBITUI HEKOTOPOro 3KCMe-

pUMEHTA, TO UCXOAbI ; — HECOBMCCTHBIC C06BITI/IH, T. K. IpU Kax 10 peaiun3alunu 3KCre-
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pUMeHTa MPOUCXOJUT TONBKO OAMH McxoA. CyMMa BceX MCXOJO0B — JOCTOBEPHOE COObI-
THE, T. K. TIPH KKAOW pean3aliy SKCIepruMeHTa KaKoi-To ncxon (pe3ysbTaT 3KCIepH-
MEHTa) TOJIKEH TPON30UTH.

Omnpenenenue 2.6. Pasnocmeio coObiTuii A U B Ha3biBaeTcsl COObITHE, COCTOSIIEE U3
3JIEeMEHTApHBIX COOBITUH, MPUHAUIEKAIIUX COOBITHIO A W He NpUHAIJIeKAIUX COObI-
a0 B (puc. 2.3). PazHocTh cobbITHIT 0603HavaeTcs A— B .

3AMEYAHUE

Hpyrumu cioBaMu, pa3HOCTbIO COOBITHI Ha3bIBaeTCs COObITHE, COCTOALIEE B HACTYIUICHUN
COOBITUS-yMEHBIIAEMOTO 1 HE HACTYIUIEHUN COOBITHSI-BBIYMTAEMOTO.

Puc. 2.3 Puc. 2.4

Omnpenenenue 2.7. ['oBopsAT, 4To coObITUE B 6i1euem 3a cob6oil coObiTue A, U MULIYT
BcC A, eciii MHOXKECTBO 3JIEMEHTAPHBIX COOBITHIA, U3 KOTOPBIX COCTOMT cOObiTHE B,
SIBJIIETCS. TIOJMHOXKECTBOM MHOKECTBA 3JIEMEHTAPHBIX COOBITHIA, U3 KOTOPBIX COCTOMT
coowpitre A4 (puc. 2.4).

Onpeaenenne 2.8. ['oBopsT, uTo coObITUS A U B mooicoecmgennsl (paBHbI) APYT IPYTY,
unuytT A=B,ecnu Ac B u BC 4.

Onpenenenne 2.9. Cobbitve A =Q— A Ha3bIBAETCS NPOMUEONOLONCHBIM COOBITHIO A
(puc. 2.5).
Ecnu cobbitHe 4 — MPOTHBOMNOJIOKHOE COOBITHIO A , TO:

A4-4=02,

A+A4=Q.

=

Puc. 2.5
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3apaua 2.1. Ilycte 4, 4, 1 4, — npousBoJbHbIE HAaOIIOJaEMble B 3KCIIEPUMEHTE CO-
ObiTHs. Haligute BhIpakeHUs U151 CJIEAYIOIUX COOBITHI:

1) mpor30LLI0 TOJBKO OHO U3 3TUX COOBITH;

2) MPOW3OILIN BCE TPHU COOBITHS;

3) He MPOU3OIIIO HU OJIHO U3 HUX;

4) npousouuio XoTs 6bl OIHO U3 COObITUH 4, A,, 4.

Pewenue. 1) [lycts coObiTHE B COCTOUT B TOM, YTO MPOM3OLLIO TOJILKO OJHO M3 COOBI-
™Ml A4, A,, A;. Torna

Bd Ay A+ A Ay A+ A Ay 4.

2) Ilycte cobOpitie C' COCTOMT B TOM, YTO MPOU3OLIN BCE TPHU COObITUA A, A, U A,
oaHospemeHHo. Torga C — 3TO MX NPOM3BENIEHHE, T. €.

C=4,-4,-4;.
3) Ilyctb coObiTue D COCTOUT B TOM, YTO HE MPOU3OLLIO HU OJHO U3 COObITUH 4, 4,,
A4, . CnenoBarenbHO, B JAaHHOM CITy4ae, MPOM30LIM OJJHOBPEMEHHO TPH COOBITHSA, NPO-
TUBOIOJIOKHBIX COOBITUAM 4, A, n A, coorsercTBeHHO. Torna D sBnseTcsa npousse-

JE€HUEM 3THX NPOTUBOIOJIOKHBIX COOBITUH 4, 4, U 4;, T. €.
D=4-4,-45.
4) Ilycte coOpiTHe F' COCTOMT B TOM, YTO MPOM3OLLIO XOTA Obl OJHO M3 COOBITHH 4,

A4, , 4, .1lo onpeaeneHuto cyMmbl COOBITUI
F=4+4,+4,.

[Tockoneky coObiTe [ ABIISETCA MPOTUBOMNOIOKHBIM COOBITHIO D, TO €ro MOKHO BbI-
pa3uTh yepes coobitus 4, A,, A, U B TaKOM BHJE:

F=Q-D=Q-4-4,-4,.

3agaua 2.2. B kopoOke nexar kpacHble U cuHue ¢uiomacTepbl. CiiydaiiHbIM 00pazom
BBIOMpaIOT 1Ba M3 HUX. CoOBITHE A COCTOMT B TOM, 4TO 00a (uioMacTepa OKas3ajuch
KkpacHbIMU. CoObITHE B — OAMH W3 HUX KPacCHbI, a OQUH — cHHMA. YTO 03HayaroT co-

obitust A, B,A+B,A-B,A-B,A-B?

Pewienue. TlocTpouM MpOCTPaHCTBO 3J€MEHTAPHBIX COOBITHI TaHHOTO JKCIEPUMEHTA,
ob0o3Hauas npet ¢uiomactepoB OykBamu: K — kpacHsrit et 1 C — cunmii. OT™MeTUM
MIPU 3TOM MCXOJIbI, BXOJSIINE B COOBITHS A U B':

_ B B
A

Q= @W wim Q= @(CC)(KC)(CK)
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U3 Buaa npoctpaHcTBa Q SCHO, YTO COObITHE A COCTOMT B TOM, YTO XOTS Obl OIMH U3
IBYX (hJIOMacTepoB — CHUHMH, a COObITUE B — B3AThIe (yioMacTepbl OJHOTO LiBeTa: 00a
KpacHble Wi 00a CUHUe.

B cobbiTe A+ B He BXOAWT TOJILKO OJMH HMCXOJ JKCHEePUMEHTa — {CC}. IToaTomy
coObiTie A+ B 0O3Ha4aeT, 4yTO XOTsl Obl OJJUH U3 BHIOPAHHBIX (hIIOMACTEPOB — KPACHBIMA.

CobbiTist A m B HecoBMecTHbIe, modTOMy A-B = . [lockoneky A C B,a Bc A4, 10
A-B=4Aw A-B=B.

3agaua 2.3. backerGonmuct Opocaer M4 B KOp3WHY 10 TepBoro mnomnafganus. CoObl-
THEe A, — OH nonai npu i-Mm 6pocke, coObITHE B — OH Honan B KOP3UHY € YETBEPTOrO

paza. Beipa3ute cobbiTve B uepes coObITHA 4, .

Pewenue. CoGbiTHe B siBnsieTcs NPOU3BEJCHUEM UEThIPEX COOBITHIA:
O A4, — npomax npu nepsoM GpoCKe;

O A4, — npomax npu BTOpoM Gpocke;

O A4, — npomax npu TpeTheM OPOCKe;

0O 4, — nomajaHue npu 4eTBepToM Opocke.

CnenoBatensio, B= A4, -4, - 4, 4,.

3agaua 2.4. V3 KOOI KapT MOCIIEOBATENBHO CIy4allHBIM 00pa3oM BBIHMMAIOT TPU
kaptbl. CoObITHE A, — mepBas KapTa KpacHOW MacTH, coObITHe A4, — BTOpas Kapra
KPacHOM MacTH, coObITHE A, — TPeThbsl KapTa KpacHOW MacTH, coObiTHe B — XOTs Obl
OJiHa KapTa 4epHoii MacTu. Beipa3uts cobbitie B uepes cobbitust 4, (i=1,2,3).
Pewenue. To onpeeneHnto CyMMbI COOBITHI

B=A +4,+ 4.

OpHako B [JaHHOM 3agaye ynoOHee MEpPerTH K MNPOTHUBOMOJOXKHOMY COOBITHIO
A -A4,- A4, =B — Bce Tpu KapTel KpacHOM Mmactu. Torma, ¢ yderoMm ompeneneHus 2.9,
coObiTHEe B paBHO pa3HOCTH COOBITHIA:

B=Q—4, -4, 4,.

3AMEYAHNE

CobbiTue B MOXHO BbIpa3uTh 4depe3 coObiTust A, He BBOAL coOblTHE 2, T.e.

B=A 4,4+ A4 A+ AAA +AALA +AAA+AALA+AAA.

3agaua 2.5. CobbiTue A COCTOWT B TOM, YTO HOMep TenehoHa OKaHYMBaeTcs Ha [udpy,
SIBJISIFOLLLYOCS YeTHBIM YMcioM. CoObiTHE B COCTOMT B TOM, YTO HOMEp TeJie)oHa OKaH-

yuBaeTcs Ha HOJb. UTo 03HauatoT cobbiths: A+ B, A-B, A-B, A-B?
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Pewenue. 1lpu pelieHnn 3TOM 3a1auu cleayeT NOHUMAThb, YTO
Bc A (puc. 2.6).

Torpna sicHo, yuTO:

O A+ B=A, T.e. HOMep TenedoHa OKaHYMBAETCs Ha LUPpY,
KOTOpast SIBJISE€TCS YETHBIM YHUCIIOM;
O A4-B=B,T.e. HoMep TenedoHa OKAHIMBAETCS HA HOJIb;

O A-B=A-B, T.e. HOMep TeedoHa OKaHYMBAETCs Ha 2, 4, Puc. 2.6
6, 8;

O A-B=O ,T.e. HEBO3MOXKHOE COOBITHE.

3AMEYAHNE

3agauum 2.6—2.11 npennaraeTcs pelIUTbh CaMOCTOSATENBHO.

3amaua 2.6. U3 konoap! 36 kapT nocaeaoBaTelbHO BBIHUMAKOT TpU KapThl. CoObiTHE A,
(k=1,2,3) — k- kapTa NMKOBOI MacTH. UTO 03HAYAIOT COOBITHS:

1) A4+ A4, +A4y;2) A4, Ay;3) A A4+ A A A+ AAA?

3agaua 2.7. CoObiTie 4 — XOTs OBl OJIMH W3 YEThIpeX MPOBEACHHBIX YETHIPbMS OXOT-
HUKaMU BBICTPEJIOB MoNall B 1ieJib, B — BCe BBICTPEJbI Jaju npomax, coobitue C —
TOJIBKO OJIUH BbICTpeJi nomnai B ueib. Uro o3HauatoT cobbitus A+ B, A-B, A-C, 4,
A-C?

3apava 2.8. J[pa urpoka no ouepeAau BbIHUMAIOT U3 KOJI0Ibl 36 KapT MO OAHOM KapTe.
BeiurpsiBaeT TOT, KTO MEPBBIM BBIHET JaMy MHUKOBOH macTH. CoObiTHe A, — mNepBbIid
WUTPOK BBIHMMAaeT AaMy MUK Ha k-M XoJie, coObITHE Bj — JlaMy THK BBIHUMaeT BTOPOH

UTPOK Ha j-M xofe, coobiTie C' — TepBblid BbIMIpall A0 YeTBEPTOro xoaa. Beipasuts co-
ObiTie C' yepes cobbiTust 4, u B;.

3amaua 2.9. llenb cocTOUT U3 Tpex 3JIEMEHTOB MEPBOrO TUIA U OJTHOTO AJIEMEHTa BTOPO-
ro THUIA W BBIXOJUT U3 CTPOS, €CITM HEUCIIPaBHBI BCE SJIEMEHTHI MEPBOTO THIA WM dJie-
MeHT BToporo tumna. CobbITue A, — He UCIpaBeH i-ii 3JIeMEeHT MepBOoro TUMa (i =1, 2, 3) s

B — He ucnpaseH snemeHT Broporo tvna, C — LeNb BhILLIA U3 CTpos. Beipazurs
cobbitiss C u C uepes 4, u B.

3agaua 2.10. I[lycte A4, B u C — mnpousBOJIbHBIE Ciy4YaiiHble cOOBITHSA. Bripazuthb
Yyepe3 HUX CledyIoUIne COObITHS:

1) mpou3o1uIo ToNbKO coObITHE A |

2) NpoM30LLI0 POBHO J1Ba COOBITHS U3 YKa3aHHBIX TPeX;

3) HU OHO COOBITHE HE TTPOU3OIILIO;

4) Bce TpU COOBITHS TIPOH3OLILIH;
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5) mpou3ouuio XoTs Obl 0JHO COOBITHE;

6) x0T ObI OIHO COOBITHE HE TIPOU3OIILIO.

3anaua 2.11. [oaGpackiBatotes Tpu MoHeTsl. Cobbitust: A4,, (k=1,2,3) — Ha k-ii Mo-
HeTe Bbinas repd, B — Ha Tpex MOHeTax Bbinayio He 6osee ogHoro repba, C — Ha Beex

Tpex MOHeTax Bbinan rep6. Beipazuts cobbitust B u C uepes coObiTust 4, .

2.3. BeposaTHOCTHast mogenb
CJly4YanHOro 3KcnepumeHTa.
BepoATHOCTHOE NPOCTPAHCTBO

B Teopuu BeposTHOCTEH KaXKAOMY Cly4aifHOMY COOBITHIO COTMOCTABIISICTCS YMCIIOBas Me-
pa ero ocyLeCTBICHHsI — BEPOSITHOCTb JAHHOrO coObITHs. ['oBOpST, UTO MocTpoeHa Be-
POSITHOCTHAsE MOJIENb CIIyHaitHOrO 3KCIEPUMEHTA, €CJIM YCTAHOBJIEHA CBSI3b MEXKAY UCXO-
JaMHd W MX BEPOSITHOCTSMM, YTO NACT BO3MOXHOCTb BBIUMCISTH BEPOATHOCTH JIHOOOro
coObiTis A Q.

B o0uiem citydae Takoi MOJENbIO CIYKUT BEPOSITHOCTHOE MPOCTPAHCTBO <Q, 3, P) , TIe

) — MpPOCTPAHCTBO 3JEMEHTAPHBIX COOBITHI; J — HEKOTOpPOe MHOXKECTBO COOBITHH,
HaJl KOTOPBIMU OMpeJieieHbl ONEPaluy CJIOKEHHUs, YMHOKEHUS, BBIYMTAHUS U Mepexo/ia
K MPOTHBOMOJIOKHOMY COOBITHIO; P — 3a7aHHasl Ha MHOXKeCTBe 3 (DYHKIIMS 3THUX CO-
obithit (P = P(A), rne A€ J), Ha3biBaeMasi BEPOSITHOCTBIO STUX COOBITHIA.

JI7st KOHEYHOTO M CUETHOTO () BEpOSATHOCTHOE MPOCTPAHCTBO MOKHO TMPEICTABUThH B 60-
Jiee mpocToit popme.

BeposATHOCTHaa Mmogenb Criy4yauHOro aKCnepuMeHTa

C KOHe4YHbIM YUCJsIOoM ncxonoB

[Ipennonoxxum, 4To cilydyalHbId 3KCIEPUMEHT MMEET KOHEUYHOE YMCJIO MCXOMAOB, T. €.
MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHH () SBISIETCS KOHEUHBIM.

BepOﬂTHOCTHOﬁ MOJECJIbIO SKCIIEPUMEHTA C KOHEUHbBIM YHCJIOM UCXOHO0B CIIY>KUT KOHCY-
HO€ BEPOATHOCTHOC IMPOCTPAHCTBO, KOTOPOE y,[[06H0 3aIliMCbiBaTh B BUJIC!:

Q o, 0, . O

P) \P(o) P(w,) .. P(o,))

n

rae o, ®,,..,®, — HWCXOAbl OSKCHEepUMeHTa (dJieMeHTapHble coObITud); P(0,),

P(®,),....,P(®,) — akcHOMAaTH4ECKH MPUIHCAHHBIC HCXOJaM BEPOSITHOCTH, IJIs KOTO-
PBIX IOJKHBI BBITIOJHATBCS:

) P(co].) >0, i=1,2, .., n — axcuoma HeompuyamelbHOCMU,;

n
a Z P(w;) =1 — axcuoma nopmuposannocmu.
i=1
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Onpeanenenne 2.10. Beposmnocmvio npouseonvrozo cobvimusi A€ 3 (A ) B Bepo-

ATHOCTHOM MOJEJN C KOHEYHBIM YHCJIOM HCXOJO0B HA3bIBAETCI 4YMCIIO, 0003HAYaeMOe
P(A) Y paBHOE CyMMe BEpOSTHOCTEH BCeX BXOJSIIMX B HETO UCXOIOB.

P(4)=), p(o). 2.1)

;€4

3AMEYAHUE 1

~

B ciydae skcnepuMeHTa ¢ KOHEYHBIM YHCJIOM HCXOJOB CHCTEMa MHOXKECTB J 3aMKHYyTa
OTHOCHTEJIbHO BBEJICHHBIX Ha HEl KOHEYHOrO YMCJa OINepaluil CI0KEHUS U YMHOXKEHUs,
T.e. U3 Toro, uto A€3J u BeJ cnemyer: 1) A+Be3J; 2) A-BeF; 3) Ae3;
4) Qe 3. B 3ToM ciydae roBOpST, UTO CUCTEMa MOAMHOXECTB I SABJISIETCS anieebpoil.

3AMEYAHMUE 2

Jlerko yb6enutbces, uto onpeneneHHas dopmyoii (2.1) Beposithocts P(A) ynoBneTBopsiet

TpEM aKCHOMaM:

P1. akcuome HeoTpunaTensHoctT: P(A)>0 VA€ J;
P2. akcrome HopmupoBanHocTh: P(Q)=1;

P3. akcuome  apguTUBHOCTH: eciu A€3I uW  Be 3 —  HECOBMECTHbIE, TO
P(A+B)=P(A)+P(B).

CDopmyna Kraccu4yeckomn BEepPOATHOCTU

Ecnu npocTpaHCTBO 3JieMeHTapHBIX COOBITHI HEKOTOPOTO CIy4YaifHOro SKCrepuMeHTa S
KOHeuHo, T.e. Q={0,®,,..,®,}, a Bce HCXOIAbl (dIEMEHTapHble COObITUS) ©,,
(i=1,2,...,n) — paBHOBO3MOXHbIE, TO BEPOSITHOCTb MOSBICHUS CIy4alHOrO COOBITHS

Ae 3 (Ac Q) MOXKHO ONPEAETUTD 10 Popmye KIACCULEeCKOil 6ePOSIMHOCHIU
P(4)="4 (2.2)
n

rac¢ n — MHOXKECTBO BCEX MCXOJAOB NAHHOI'O JKCIEPUMECHTA, m, — MHOXXCECTBO HCXO-

JIOB, OJIaronpHUSTCTBYIOIIUX HACTYIICHHUIO COOBITHS A (BXOAAIIUX B cOObITHE A ).

3AMEYAHUE

HpI/I noacueTe BepOHTHOCTeﬁ C MOMOUIBIO KITACCUYECKOI0 OMPEACICHUA YaCTO OKa3bIBAOT-
Cs MMOJIC3HbIMU CBEACHUA U3 KOM6I/IHaTOpI/IKI/I, NPpUBCIACHHBIC B cliaee 1.

3agaua 2.12. MoneTta Opocaetcs aBa paza. KakoBa BeposITHOCTh TOTO, YTO OJIUH pa3 BbI-
nazer repb, a Apyroi pas — peruerka?

Pewienue. 3agady MOXHO pelIUTb MO OmnpeaeneHuio 2.1, MoCTpOUB MPOCTPAHCTBO dJie-
MEHTApHBIX COOBITUH MITH UCTIONBL3Ys GOPMYITy KIacCHUeCcKOl BepoITHOCTH (2.2).
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1-i1 cnocob. TlocTporuM MPOCTPAHCTBO BIIEMEHTAPHBIX COOBITHI paccMaTpUBaeMOro 3Kc-
MepUMEHTA TaK e, KaK 3TO ObLIO cjesaHo B ipumepe 2.2.

Q={(I, I); (I, P); (P, I); (P, P)}.

HOCKOHBKy HET OCHOBAaHHU npeanovYeCcTb OAUH UCXOA SKCIICPUMEHTa APYyromy, TO MnoJja-
raem, 4to BEpPOATHOCTU ITHUX COOBITHI PaBHEBIL, T. €.

Pa:mzpa:m:P@Jn:P@Jn:%.

CJ'IC,HOBaTeJ'[LHO, BEPOATHOCTHOC MPOCTPAHCTBO SKCIICPUMEHTA UMCEET BU/:
@, ) @, P) (P,I) (P,P)

Q_
)L 11

4 4 4 4

O603HaYMM HHTEpecyrolee Hac coObIThe dyepe3 A . OueBHIHO, YTO OHO COMEPIKHUT JIBA
ucxona (I, P) u (P,T), 1.e. A={(T, P)}+{(P,I)}. Iostomy, no dopmysne (2.1) mo-
JyYUM
P(4)=P{(T, P)+ P{(P, T} =~ 1L
4 4 2

2-il cnoco6. PaccMaTpuBaeMblil SKCIIEPUMEHT UMEET YEThIPE PABHOBO3MOKHBIX MCXOJIa:
(I, T), (I, P), (P,T), (P, P). Dro no3gossier HaM BOCMOIb30BaThCs POPMYIION Kitac-
crveckoil BepositHocTh (2.2). Hactymienuio mHTEpecyrommero Hac cobsitus A Guiaro-
npustcrBytor aa ucxona (I, P) u (P, T'). Ilonaras B ¢popmyne (2.2) n=4, m, =2,

noayunm P(A4) = % .

3agaua 2.13. Ha oguHHAAIaTH KAPTOHHBIX KapToukax HanucaHel OykBel B, E, P, O, S, T,
H, O, C, T, b. Cnyuaiinbim 06pazom OepyT IeCTb KapTO4eK U U3 HUX COCTABJISIIOT CJIOBO.
KaxoBa BepoaTHOCTB, 4TO W3 OYKB, HAITUCAHHBIX Ha BHIOPAHHBIX KapTOUYKaX, MOXKHO CO-
craButh ciioBo APOCTbL?

Pewenue. ITlyctb coObiThe A — BbIOpaHHbIE KapTOUKM MOTYT OOpa3oBaTh CJIOBO
SAPOCTbD. Ucnons3yem i1l BBIYKUCIIEHHST BEPOSITHOCTH ATOTO COOBITHS (OPMYJTY KIIacCH-
YeCcKOU BeposATHOCTH (2.2).

Haiigem umcno Bcex MCXOAOB SKCMEPUMEHTa, KOTOPOE PaBHO 4UMCIy codeTaHuit m3 11
(KOJIMYeCTBO BCEX KapTOUeK) Mo 6 (KOJIMYECTBO BHIOUPAEMBIX KAPTOUEK):

¢ 11 7-8.9-10-11 7-2-3-11

n=Cf=——= = 462.
615! 120 1

Yucno 61aronpuATCTBYIOIIMX COOBITMIO A4 HMCXOAOB HailleM MO MPHUHLMIYY YMHOXe-
Hus (1.1), yuutsiBas, 4to B 3aaHHOM Habope OykB OykBbl O U T MOBTOPSIOTCS ABAXKABI.
ITosToMy

m,=1-1-2-1-2-1=4.

CrnenoBatesnbHo, P(A4)= 4i62 =0,0086.
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3agaua 2.14. bpocaroT 1Be urpaipHble KocTH. KakoBa BepoSATHOCTb, UTO CyMMa BBINaB-
LIMX Ha HUX OYKOB paBHa 8?

Pewenue. TlockonibKy Ha KaXXI0W IpaHU MOXKET BbINACTh OT OJAHOrO JI0 LIECTH OYKOB, TO
YHCJIO BCEX UCXOJIOB 3TOTO 3KCMIEPUMEHTA, COTJIaCHO NMPUHLMIY YMHOxkeHus (1.1), paBHo:

n=6-6=36.

Beinuiem Bce ucxonabl (tadm. 2.1), Bxoasuiure B coObiThe 4 — CyMMa BbINABUIMX Ha
UTPaJIbHBIX KOCTSAX OYKOB PaBHA BOCHMH.

Tabumua 2.1
IlepBast KocTh 3 5 4 2 6
BTtopast kocThb 5 3 4 6 2

W3 Tabnuiipl sicHO, 4TO B coObITHE A BXOAAT 5 UCXOIOB, T. €. m, =5. Toraa no dhopmy-
Jie K1accu4ecKol BeposTHOCTH (2.2):

5

36

3agaua 2.15. U3 konoas! 36 kapT Haygady BbIHUMAIOT TpH KapTel. Haiitu BeposTHOCTB
TOTO, YTO:

P(4)=

1) Bce Tpu KapThl OyIyT KpacHOW MacTH;

2) aBe KapThbl OyAyT KpacHOM MacTu, a OJHa — YEPHOH;

3) onHa kaprta OyjaeT AaMa, BTopas — KOpOJib, & TPEThsl — BaJIeT;

4) nama, KOpoJib ¥ BajieT OyayT OAHOM MacTH.

Pewenue.

1) Ilyctb cobbiTe 4 — Bce TpU BbIHYTbIE KapThl kpacHoi MacTu. [lo ¢opmyine knaccu-

YeCcKOi BeposTHOCTH (2.2)

p(ay="42

HcxonoM skcneprMeHTa CiIyKUT TpokKa KapT, BbIHYTast M3 KOOI, IPUYEM Hac UHTepe-
CYeT TOJIBKO COCTaB 3TOH TpoHKH. UMCI0 BCeX MCXOOOB # PAaBHO YMCIY CHOCOOOB BbI-
HYTb TPU KapThl U3 36. DT0 HeynopsaoueHHble BbIOOpkH. ClenoBaTenbHO, YUCIO BCEX
MCXOJI0B PaBHO YMCITy cOoYeTaHuil u3 36 no 3.

|
n:C§62i=34-35-6.
31-33!

[TockoabKy KapT KpacHOW MacTH IMOJIOBHHA, T. €. 18, TO 4uciio GaronpusTCTBYHOLIMX
COOBITUIO A UCXOH0B — 3TO YMCIIO covyeTaHui u3 18 mo 3, T. e.
3 18!

iy =C182m216'17‘3.



