TEMA 1. OCHOBHI IIOHATTA TEOPII HMOBIPHOCTEMN

¥Yci mpomecu, mo BiAOyBarOThCS y MPHUPOII YU JIOACHKOMY CYCIIJIBCTBI, € HACHIIKOM B3aEMOJIl OaraTtrox
takropis. ns Toro mo6 BUBYMTH Lii MPOLIECH i HaaNi KepyBaTl HUMH, HEOOXiHO 3’SICYyBaTH, AKY POJIb Y TOCIIIKYBaHOMY
mporieci Bigirpae Koxkauit aktop okpemo. Hanpukian, y pa3i BUBYEHHS pyXy Tija CIiJ 3’SCyBaTH, SIKi CHIIA CIPHUYNHIOIOTH
HOro pyx, a sIKi TaJbMYIOTh; SIKHM YHMHOM CaMe PyXOMe TiJO BIUIMBa€ Ha Ti CHWJIM, IO Ail0Th Ha HbOro. Jlocmimkyroun
MpOIIEC 3MIHM KypCy JAEAKOi BaJIOTH, CKa)XKIMO TPHBHI, MOTPIOHO 3’SICyBaTH BIUIMB 0ararb0X €KOHOMIYHHX 1 COIialIbHUX
(hakTOpiB SK BHYTPIIIHIX, TaK 1 30BHIMIHIX, III0 MOXYTh ICTOTHO 3MIHIOBAaTH KypcC HAI[IOHAJIHHOI BATIOTH IIOAO J0JIapa,
HIMeNbKOT MapKH i T. iH.

VYci 3a3HaveHi (pakTopd HEOOXIMHO TOMATH 3 ITOMOMOTOI0 TMEBHUX KUIBKICHHMX OITIHOK, a Jalli — CKOPHCTATHCS
BIJIMOBIAHUMH MaTeMaTHYHUMH MeTtonamu. OTxke, 100 MaTH 3MOTY 3aCTOCYBaTH MaTeMaTHYHI METOIU 3 METOI0 BHBUCHHS
B3a€MOJI] TUX YM 1HIIUX (aKTOPiB, CIi/I yMITH BUPa)KaTH Ail0 KOKHOTO 3 HUX KiJIBKiCHO.

[[{o6 micratn mOTPiOHI YHCIOBI JaHi, HEOOXiMHO TPOBECTH Ccepit0 crocTepexenb. OTke, CIOCTEPEeIKEHHS €
HAWBaKIIUBIIIOW JIAHKOK OyIb-IKoro ekcnepuMeHTy. Ciif, mpoTe, ypaxoBYBaTH, IO JKOAHWNA HaWpeTebHIIIe
MiATOTOBICHUN EKCIIEPUMEHT HE JI03BOJIIE BHOKPEMHTH caMe TOW (akTop, SKWH JUIS HAac TONOBHHWHA. AJDKE B
3[1HICHIOBAaHOMY EKCIIEPUMEHTI MH HE B 3MO31 BHJIYYHTH YUCICHHI 3aiiBi (aKkToOpH, sSIKi HAC HE MIKABIATH. Tak, BUBUAIOUH
najaiHHA Tila, MM HE YHUKHEMO Aii Ha HBOTO CHJI, 3yMOBIeHHX oOepraHHAM 3emHOI Kyni. Komu xk imeTbcst mpo XimiuHi
peaxiiii, HaM HiKOJH HE JOBEIEThCSH CTHKATHCS 3 YACTHMHU €JIeMEHTaMH. A JOCITi/DKYIOUN BIUTMB HAa BPOKAWHICTH Ti€l 4n
1HIIOT KyJIBTYpH BHECEHOTO B IPYHT NOOpWBA, MU HE MOXXEMO 3HEXTYBATH BILUIUBOM iHIIUX (akTOpiB (omamu, cepemHs
BECHSHA TeMIIepaTypa, €KOHOMIYHHAN CTaH PErioHy i T. iH.), fKi Oe3MocepeNHhO BIUIMBAIOTH HA OCTATOYHHU HACKIIOK
EKCIIePUMEHTY — YPOXKaHHICTb.

Omxke, KOXKHE CIOCTEPEeKEHHsI J1a€ HaM JIMIIE HACTIJOK B3a€EMOJIii OCHOBHOTO (DaKTopa, KW Hac LiKaBHTh, 3 OaraTbMa
CTOPOHHIMH, ApyropsaHuMA. Jleski 3 HUX MOTPiOHO W MOYKHA BPaxOBYBATH B JIOCHTIDKEHHSX. Y PaxyBaHHS K pemTy (pakTopis
a0 B IIPHHIIMII HEMOXIIHMBE, 400 HEJOIJIbHE 3 AKUXOCh MIpKyBaHb. TOMY 3a peaJlbHUX YMOB TIiJ] Yac JOCTIPKEHHS Oy Ib-SKOTO
TMPOLIECY 3aCTOCOBYIOTh METOJ ¥oro dopmarrizarii, Oepyun 10 yBaru Jmiie Ti (HakTOpH, SKi ICTOTHO BIUTMBAIOTh HA 3a3HAYCHHUI
nporiec.

Bognouac yci Ti Gakropu, sSIKUMH eKCIIEPUMEHTATOp HEXTYE, 3arajioM BiJIOMBAIOTHCS HA HACHIIKAX €KCIIEPUMEHTY, HaJaloun
iM HEOTHO3HAYHOCTI.

Tax HacTaroTh HenepeabdaveHi Hanepea MOil, KOTPpi HA3WBAIOTh gunadkosumuy. BunaakoBi moii B Maci croctepexeHb
HiAMOPSAKOBaHI, K 3’ SICYyBaJIM JIOCTIIHUKY, IEBHAM XapaKTEPHUM JIUIIE JUI HUX HEBUTIAIKOBIUM 3aKOHAM.

MaremaTi4yHa HayKa, [0 BUBYAE 3aKOHOMIPHOCTI MaCOBHX MOJii, HA3UBAETHCS MEOPIEN0 LUMOBIPHOCHEI.

Hayky, 110 BHKOPHCTOBYE TEOPII0 HWMOBIPHOCTEH Mt OOpPOOKM YHCICHHMX OJIMHUIL iH(OpMAIll sSK HACHIiAKIB
EKCIIEPUMEHTY, Ha3UBAIOTh MAMEMAMULHOW CIMAMUCUKOI.

3ayBaKUMO, 110 HUHI iCHY€ TEHCHIiS JIO MOSIBH HOBUX €KOHOMIYHUX JMCIUILIIH, TakuX sk «ExoHoMerpis», «Teopis
pusuky», «Teopis HamifiHOCTI», «lH(popMaTHKa» 1 T. iH., KOTpI TICHO MOB’s3aHi 3 Teopier #moBipHOCTEH. CBOIM
BUHHUKHEHHSM i JUCHUIUIIHU 3aBASYYIOTH caMme Teopii WMoBipHOcTel. Oke, Teopito HMOBIPHOCTEH MOXKHA PO3IIISIATH SIK
00’eTHaHHS MEBHOI KUTBKOCTI PI3HOPIAHUX 1 JIOBOJNI PO3BUHEHUX JUCIUILIIH, KOXKHA 3 SIKUX 30KpeMa i BCi BOHH pa3oM
MAalOTh CTaTH HAYKOBUM Oara)keM KO’KHOI0 €eKOHOMIYHO OCBIUEHOTO clieliaicTa.

[MocnimoBHICTE Omepariif, BAKOHYBaHUX 3 JOJICP)KAHHAM IIEBHOTO KOMIUIEKCY YMOB, HAa3HBaIOTh €KCHEePUMEHNOM
(mocmimom, cripo0oto). Haciiiok Oyab-1K0oro eKCrepuMeHTY Ha3UBatOTh HOJIEI0.

ExcnepumenT He 00OB’S3KOBO Ma€ BHKOHYBAaTH JIIOJWHA. BiH Mo)ke 3IiHCHIOBATHCS HE3aIEKHO BiJ HEl, CKaXiMO
KOMIT F0TepoM. JIFOJIMHA B TAKOMY pa3i € CriocTepiradyeM, KOTpuid (hikCye HACTIZOK eKCIIEPUMEHTY — ITOIIFO.

Knaacudikanis moxiii. [Tonii noginsiroTbest Ha 8ipO2iOHI, HEMONCIUBE TA BUNAOKOEI.

SIKmio B pe3ysbTaTi eKCIepUMEHTY, 3MIMCHIOBAHOTO 3 JOACPKaHHSAM MEBHOIO KOMIUIEKCY YMOB, NIEBHA TMOis 000B’SI3KOBO
HACTa€, TO BOHA HA3UBAETHCS 8ipo2ionoro. BiporiaHa mois mo3Ha4aeThes CHMBOJIOM € («oMeray).

HaBenemo npukiiaau BipoTiTHUX MO,

Hpuxkaan 1

1. V 3emHHX yMOBax Boja, Harpita 1o temrepatypu 100 °C, HaOyBae cTaHy KHITiIHHSL.

2. Slkmo B ypHi MictuThes 10 0IHAKOBHX KYJIbOK, MPOHYMepoBaHuX Bif 1 mo 10, To Kynbka, HABMaHHS B3sITa i3 i€l
YpHH, Ma€ HOMep, 10 MICTHThCS B Mexax Bin 1 mo 10.



IMoxiss Ha3WBAETBhCS HEMOXIIMBOIO, SIKIIO B PE3YJbTaTi EKCIEPUMEHTY, MPOBEIEHOrO 3 JOJCpPKaHHSIM TIEBHOTO
KOMILIEKCY YMOB, BOHA He HacTae Hikoyid. HeMoxkinBa moist Mo3Ha4aeThesi CHMBOJIOM & (ITOPOXKHS MHOYKHHA).

puxaanx 2

1. B ypHi mictutbest 10 0HAKOBHX KyJhOK, MpoHyMepoBanux Bif 1 mo 10. HaBmanHs GepeThest oHa Kynbka. [losBa
KYJIBKH 3 HOMepoM 12 Oyie oJIier0 HEMOKITHBOIO.

2. Slxmo Ha pocmimHid nutsHII mocisté 100 3epHUH SYMEHIO, TO MOJis, KOTpa IMOJSATaE B TOMY, IO Ha MOMEHT
30UpaHHS BPOXKal0 Ha 1M AUTSHII 3°SIBUTHCS KOJIOCOK IIIEHUII], € HEMOXJIUBOO.

[onist HA3UBAETHCS BUNAOKOBOV, SKILO 32 MEBHOTO KOMIUIEKCY YMOB Y Pe3yJbTaTi eKCICPUMEHTY BOHA MOYKE HACTAaTH
ab0 He HaCTaTH 3aJIeXKHO Bij Jil YMCIeHHUX OpiOHUX (haKTOpiB, ypaxyBaTH sKi TOCTIIHUK HE B 3MO3I.

Bumnaaxosi nojii mo3HayaroTh cuMBoiaMu A, B, C, ... a00 Ay, Ao, As,..., Ay, By, Bo, ..., Bp.

OTxe, BUNIAIKOBI MOJTiT TIOB’s13aHi EKCIIEPUMEHTAMHU, HACIIIJIKU IKUX € HEOJHO3HAYHUMH.

1. MpocTi Ta cknageHi Bunagkosi nogiji.NMlpocTtip enemeHTapHUX noain

Teopist iMOBIpHOCTEH SK OAMH 13 PO3ZUIIB MaTeMAaTHKH JOCHIKY€E TMEBHUI BUJA MaTeMaTWUYHUX MOZETed — MoJeli
BHUIIaJKOBHX MOJiH, a He caMi TakKi HOil.

MatemaTu4Hi MOJIENI, K BiJIOMO, BiJOMBalOTh HAHICTOTHIIII BIACTUBOCTI JOCITIKYBaHUX 00’ €KTIB, a0CTParyr4uch BiJl
HEICTOTHUX.

JJ1s MaTeMaTHYHOTO OMFCY BHUITAJKOBUX IOMIM — HACTINKIB €KCIEPUMEHTY — 3aCTOCOBYIOTHh TaKi TOYHI TOHSTTS:
npocmi (enremenmapHti) Ta CKAa0eHi UnaoKo6i noodii, nPocmip eiemMeHmapHux nooill.

[omist, mo Moke BimOyTHICS BHACTIAOK TMPOBEACHHS OAHIEI i Jumre onmHiel crpoOu (eKCIepUMEHTY), Ha3HBa€ThCS
NPOCMOI0 (eleMeHMApHOI) BUNAOKOBOI0 NOJIEID.

EnemenTaphi nozii mo3nadarotbest o; (i = 1, 2, 3,...) i B Teopii HMOBIpHOCTEH, TaK caMo 5K, CKa)XKiMO, TOYKa B F€OMETPIii,
HE TIOJIAIOTHCS Ha MPOCTIIT CKIIATOBI.

Ipukaan 1. MoHeTy miAKUIa0Th OAMH pa3. BU3HauuTH eneMeHTapHi MOJii IHOTO eKCIIEPHMEHTY.

Po3é’a3annsa. MOXIIMBI TakKi eJIeMEHTApHI BUITaIKOBI TTOIT:
1 =T (MOHeTa BUIIajie Tepoom);
®, = 11 (MOHeTa BHUMaje H(POIO).

Mpukaan 2. MoHeTy MiAKUIAIOTH TpUYi. BU3HAYNTH eJleMeHTapH1 TOiT IIbOTO eKCIIEPUMEHTY.

Po3é¢’azanna. Tpupa3oBe MiJKUIAHHS MOHETH — 1€ OIHa cTipoba. EjeMeHTapHUMH BUITaIKOBUMHU TOIiSIMHU Oy Ty Th:
®1 = TTT (TpU4i BUTaae repod);

7 = 1 (Tpudi Bunazae uudpa);

®3 = ITII

o4 =rIr | (repb Bumaje ABivi);

M5 = IIT
g = TIIT
o7 =1urn | (rep0 BUIaae OIHH pa3).
g = Oar

Omxe, IbOMY €KCIIEPUMEHTY BiJIIOBIJAIOTH BiCIM eJleMEHTapHUX MOIH.

Mpuxaan 3. 3agano muoxuny uncea Q = {1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12}. Hasmanus i3 1i€i MHOXUHH GepyTh
omHe yncio. [ToOymyBaTn Taki BUIIaqKoBi Moil: 1) 3’IBUTBCS 4MCIIO, KpaTHE 2; 2) Yuciio KpaTHe 3; 3) 4ncio, KpaTHe 5.
i BumagkoBi momii Oymyth  ckiameHumu. [lo3Haummo  ix  BignoBimno A,B,C. Tomi A =
={2,4,6,8,10,12}; B={3,6,9, 12}; C= {5, 10,}.

EnemenTapHi BunajakoBi noaii o; € A, oj € B, oy € C, skl HanexaTh BiNOBIHO CKJIaJ€HMM BHIIAJKOBUM HOAIAM A4, B,
C, TOOTO € eneMeHTaMHt LIUX MHOXHH, HA3UBAIOTh €eMEHMAPHUMY NOOISIMU, SKI CNPUAIOMb NOA6I KOKHOI 13 3a3Ha4YEHUX
HOJIil yHAC/iTOK IPOBEICHHS EKCIIEPHUMEHTY (; CIIPUAIOTH MOsABI moAii 4, 0j — nogii B, oy — noxuii C).

Koxxnomy ekcrepuMeHTy (crpo0i) 3 BHIAAKOBUMH pe3yibTaTaMu (HACHITKaMH) BiAMOBimae IeBHa MHOXWHA ()
€JIEMEHTAapHUX TOMAIH j, KOXKHA 3 SIKMX MOXeE BifOyTHCSA (HAcTaTH) BHACHIZOK HOro MpOBEACHHS: ®; € ). MHOXHHY
Ha3UBAIOTb HPOCHOPOM eneMeHmaphux nooii.



[Ipoctip eneMeHTapHHX MOMIM MOXEe OYTH SK JHCKPETHHM, TaK 1 HEMEpPepBHHUM. SIKII0 MHOKHMHA € 3YHCICHHOIO
(3miveHHoO10), TOOTO BCi i1 eneMeHTH MOXXHA TepeniunTH abdo MpUHAHMHI MPOHYMepyBaTH (KOXKHIHM eneMeHTapHid momii
MOCTABUTH y BIANOBIIHICTh OIWH 1 TUIBKHM OJHH €JIEMEHT HECKIHYEHHOI MOC/II0BHOCTI HATypalbHUX 4ucen 1, 2, 3, ...), To
MPOCTIp €IEMEHTAPHUX MOAIN HA3UBAIOTh JuckpemHuum. BiH Moke OyTH 0OMEKCHIM 1 HEOOMEKCHIIM.

Y mnpotuBHOMY pa3i (TOOTO KONHM KOXHIM eJeMeHTapHil MoMii He MOXHA IOCTaBUTH Y B3AEMHO OJHO3HAYHY
BiJIIIOBITHICTB TIEBHE HATYpaJIbHE YMCIIO) MPOCTIP €IEeMEHTAPHUX TOMI HA3UBAIOTh HENEePePEHUM.

VY po3riIsiHYTHX paHille IPUKIagax MPOCTOPH eIEMEHTapHUX MOAi Oy TUCKPETHUMHU.

[Mpuknann HenepepBHUX (HEAUCKPETHUX ) MPOCTOPIB EIEMEHTAPHUX MOAIH AicTaHEMO, PO3TIISTHYBIIN:

1) po3mipr OJHOTHIHKX JeTajel (HiaMeTp, TOBXKHHA), [0 TX BUTOTOBIISE POOITHHK ab0 BEpCTaT-aBTOMAT;

2) 1MoKa3u MPHJIAJIiB, 110 BUMIPIOIOTh Macy, CHIIy CTpyMy, HalPyTy, OIIp i T. iH.

OTxe, OHATTS €NeMEHTaPHOI MMO/i{, MPOCTOPY eNeMEHTapHIX IO/Ii € OCHOBHUMH B TE€Opii IMOBIPHOCTEH, SIK TOYKa Ta
npsMa B akCioMaTH4YHO MOOyIOBaHil eBKJIiNOBIM reomerpii. Cama mpupoja eneMeHTapHUX MOAi y Teopil IMOBipHOCTEH
IpY IbOMY HEiCTOTHA.

[IpocTip exemMeHTapHHAX MOAIA € MATEMAaTUYHOIO MOJEILIIO TIEBHOTO 17€aTi30BaHOT0 eKCIEPUMEHTY B TOMY PO3yMiHHI,
o Oyab-KUHA MOXIJIMBUH HOTO HACIIJOK OINUCYETHCS OMIHIEI0 1 JIUIIC OJHIEID €JICMEHTApHOIO IMOMAIEI0 — HACIiIKOM
EKCTICPUMEHTY.

MoRBoI0 Teopii MHOXKHH BUIAJAKOBA MOist A 03HAYY€EThCS SIK TOBIIbHA HETIOPOXKHS MiAMHOXHHA MHOXKUHK Q (4 < Q).
2. Onepauii Hag nogiamMm

\/ Honasannus. Cymoro 0sox nooditi A i B wmasupaetbes Taka nomis C=AUB (C = A + B), ska BHACIIJOK
eKCIIEPUMEHTY HACTAa€ 3 HACTaHHAM NMPMHAWMHI oamiei 3 noxiit 4 a6o B. Toxito AU B cxemartnuno 300paxeHo Ha puc. 1
3aIITPUXOBAHOIO O0JIACTIO.

A AuB B

q1p

Puc. 1

Oneparis A4 \U B Ha3uBaeThCS 06 '€OHAHHSIM THX TIOTIH.
\/ Muoxenns. /Jooymxom 0sox nooditi A i B Hasubaetbca Taka nomis C = A[)B (C=A4B), sxa BHACIiIOK

eKCIIEPUMEHTY HACTa€ 3 OJJHOYACHUM HACTaHHIM Mol 4 1 B.
Onepauis A B Ha3UBAETbCSA nepepizom MX NMOLiH (puc. 2).

A B

P

ANB
Puc. 2

‘/ Bignimanns. Piznuyero 06ox noditi A i B nasuBaethest Taka momis C = A \ B (C =A — B), ska BHACHiI0K

EKCIIEPUMEHTY HACTa€ 3 HACTAHHAM MOIT A 1 0JIHOYaCHUM HeHacTaHHAM nojii B (puc. 3).

A\B Q
LD D
A B
Puc. 3

Mpuxnan. 3agano MHOXMHY 1inmux uncen Q = {1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15}. HaBmanHs 3 Hei OepyTh
OJTHE YHCIIO.
[ToOymyBatu BunaakoBi moii: 1) A — y3site uncio kparue 2; 2) B — kpatHe 3.
Busuauntu AU B; ANB; A\ B.

Pose’szanna. 1) A= {2,4,6,8,10,12,14}: 2) B= {3,6,9, 12, 15}.



3BiJCH TICTAEMO:

AUB=1{2,4,6,8,10,12,14} U {3,6,9,12,15} = {2,3,4,6, 8,9, 10, 12, 14, 15};
ANB=1{2,4,6,8,10,12,14} N {3,6,9, 12, 15} = {6, 12};
A\B=1{2,4,6,8,10,12,14}\{3,6,9, 12, 15} = {2, 4, 8, 10, 14}.

Axmo ANB # &, To BUNIAAKOBI TIOJIiT A 1 B HA3UBAKOTH CYMICHUMU.

Skmo ANB = J, To Taki BUMAAKOBI TOMIT A 1 B HA3UBAIOTH HECYMICHUMIU.

HoBHaA rpyna Moaii. IMporuaexui nomii. ko AIUAUAU ...

n
~UA= UA =Q, 1o Taki BUNIAIKOBI MO/l yTBOPIOIOTH N0GHY 2pyny, a caMe: BHACIIIOK eKCIICPUMEHTY SIKach i3 moiit 4,
i-1

000B’sI3KOBO HACTaHE.

Mpuxnaa. [Ipu ogHOpa3oBOMY MiIKHIAHHI TPATHHOTO KyOHKa 000B’SI3KOBO 3’SBUTHCS OAHA i3 ITUQP, IO € HA HOTO

rpamsx, a came: Ay =1, A, =2, A3 =3, A4 = 4, As = 5, Ag = 6. Omxe, Bunaakosi momii A; (i = IT6) YTBOPIOIOTH TIOBHY
6

rpyny: JA =Q={1,2,3,4,5, 6}.
i=1

JBi HecymicHi BUnaakoBi mojii, 110 yTBOPIOIOTH MOBHY TPYITY, HA3UBAIOTH HPOIMUNEHCHUMU.

IMogis, sxa IpoTUIekHa A, mosHadaeTbest A . [IpoTuiexHi Moii y mpocTopi eleMeHTapHuX Hofii imoctpye puc. 4. Bin

YHAOUHIOE TAKOXK criBBigHomeHHs: 4 J A= Q, AN A=,

'‘Q

Puc. 4

Bumnanakosi momii 4, B, C (A ¢ Q, B < Q, C c Q), nug AKAX BU3HAYEHO OIEpaIlil A0JaBaHHs, MHOXXEHHS Ta
BiJIHIMAHHSI, IMiJJISTAI0Th TAKUM 3aKOHAM:

1.AUA=4,4NA4=A.

2.AUB=BUA.
3.4 B=B(A.
4.(4UB) Uc=4U BUO).
5. (4NB) NC=4N BN O).
6.(4UB) Nc=@Nc)U BNO). | [Mepumii AuCTpHOYTHBHUIT 3aKOH.
7.4NB)Uc=4U0) N BUO. | Jpyruii qucTpuOyTHBHUM 3aKOH.

KomyTtaTuBHHI 3aKOH AJIS Onepartiii JoqaBaHHs

Ta MHO>XCHHA.

AcomiaTUBHHAN 3aKOH IS OTIepariiit
IOJaBaHHA T4 MHOXKEHHS.

8.4UQ=Q.
9. ANQ = A.
10. AU D = 4.
11. AND = 2.
12. A =Q\ 4.
13.Q = @.

14. O =Q.

15.AUANB)=4;B=B U(BN A).

16. AUB =ANB.

17. ANB =AUB.

EnemenrtapHi BUMagxoBi MOJil 3al0BONBHSIOTH Taki TBEPMKEHHS: 1) MK co00I0 HECyMICHi; 2) yTBOPIOIOTH TOBHY

rpyny; 3) € piBHOMOXJIMBHMH, a caMe: yCi eJeMEHTapHi MHOAil MaroTh OJHAKOBI MOJKJIMBOCTI BiOYTHCS BHACTiIOK
IPOBEICHHS OJJHOTO EKCIICPUMEHTY.



Jl1s1 TUCKpETHOTO pocTopy €2 MepIi /1Ba TBEPHKEHHS MOkHa 3amucatn Tak: 1) o, 0j= 3, i # j; 2) _Ulo)i =Q.
i=

JIJis KiTBKICHOTO BUMIPIOBAHHS TIOSIBH BHITAJIKOBUX IO/ 1 IX KOMOIHAIINA YBOJUTHCS HOHSATTS HMOBIPHOCTI MOII, 110 €
YUCJIOM TaKoi K TIPUPOJIH, 5K 1 BiICTaHb y TEOMETPii a00 Maca B TEOPETHUYHIN MEXaHiIli.

3. Knacu4yHe o3Ha4yeHHA UMOBIpPHOCTI

Imosipuicmio 6unadkosoi nodii' A Ha3uBa€TLCA HEBiN eMHe uncio P(A), 110 JOPiBHIOE BiIHOIIEHHIO YHCIIa €JIEMEHTAPHIX
noziii M (0< m < < n), sIKi COPUSIOTH MOSABI A, 10 KUIBKOCTI BCIX €IEMEHTApHUX MOii N mpocTopy

p="1, (1)
n

st memoxknuBoi moxii P () =0 (m =0);
s Biporignoi momii P () =1 (m =n).
Otke, 1151 JOBUIBHOT BUIIAIKOBOI IMOIi1
0<P(A)<1. (2

Mpuxnax 1. V sSmuky MicTUTbCS 15 OJHOTHITHUX JeTajed, i3 sSKuX 6 OpakoBaHUX, a pelra — CTaHJapTHI.
HaBmanHns 3 siuka 6epetbest oJjHa JeTaib. SIka HMOBIpHICTh TOTO, 110 BOHA Oy/1e CTaHIAPTHOIO?

Po3é¢’azanna. Yucno BCiX piIBHOMOXKIIMBHX €JIEMEHTAPHUX MOMAIM IJIs I[bOTO eKCIIEPUMEHTY:
n=15.
Hexaii A — nonist, 110 noJsirae B MOsIBi CTaHAAPTHOT feTalti. UUcio eneMeHTapHuX MOIiH, 0 CIPUSIOTH MMOSB1 BUMIAIKOBOT MOl
A, nopiBuioe ges’st (M =9). 3rigwo 3 (1) Maemo:
m 9
P(A)=—=—=
n 15

ol w

4. Akciomu Teopii AMOBIpHOCTEN Ta iX HacnigKu

3aranom ¢yHKIII IiHCHUX 3MIHHUX OyBalOTh BU3HAYEHWMH HE Ha BCiii MHOXKWHI NIHCHUX YHCEN, a JIWIIEe Ha MEeBHIiH 1i
MiIMHOXHHI, IKY Ha3UBaIOTh 00JIACTIO BU3HAYCHHS (YHKIIII.

IMOBIpHICTh TaKOX HE 3aBXKJIU MOXHA BU3HAUUTH JUIS OY/Ib-SKHUX IMiIMHOXHH MHOXHHHU Q (MPOCTOPY €IEMEHTApHUX
nonii). Tomy MOBOIUTHCS OOMEXKYBAaTHUCS TEBHMM KJIACOM IIJIMHOXKHH, JIO SIKOTO BHCYBalOThCS BHMOTH 3aMKHEHOCTI
BIJTHOCHO Omepalliii 101aBaHHs1, MHOKCHHS Ta BiJIHIMaHHS.

Hexaii 3a/1aHO JOBUIBHUE TPOCTIP €IEMEHTAPHUX MO — MHOXHUHY 1 ©® — nesika cucTeMa BUIaIKOBUX ITOJTIH.

Cucrema 1o Ha3UBAETHCS A12eOPOI0 NOOI, SIKIIIO:

1.Q e 0.

2. I3Toro,mo 4 € ®, B € O, putumBae: mo ANBe®,AUBe ® 4A\B e 0.

I3 TBepmkens 11 2 micraemo, mo @ =Q\'Q, a omke, @ — ©. HaiiMeHImoro cucreMoro, sika 0ye anrebporo mozii, € © =
(9, Q). Axmo Q2 — oOMexeHa MHOXHUHA, TO CUCTeMa ® Takok Oyjie 0OMe)eHO. K10 MHOKHHA MICTHTB N €JIEMEHTIB, TO
KUIBKICTB yCix miaMHOxkuH Oyae 2",

SAxmo € € HemepepBHO MHOXHHOI, TO CUCTeMa ( yTBOPIOETHCS KBAJPOBHUMU ITiIMHOKMHAMH MHOXXHHHU L), SKi
TaKOK YTBOPIOIOTH alre0py Moii.

Yucnopa yHKIis P, 10 BU3HAYEHA HA CHCTEMI HOi# ®, Ha3UBAETHCS KMOBIPHOCTIO, SIKIIIO:

1. ® € anreOporo MO,

2. Jlns 6ynp-sixoro A = @ icuye P (A)>0.

3.P(Q)=1.

4. SIxkmio A i B € vecymicaumu (AN B = @), To

P(AUB)=P(A)+P(B). (6)

Jis po3B’s3yBaHHS 3a/1ad 3 HECKIHUCHHUMH IIOCTIJIOBHOCTSMHU TOJiii, HaBEJCHI aKCIOMH HEOOXiTHO IOMOBHHUTHU

aKCiOMOIO HETIePEPBHOCTI.

5. [lnst Oynp-sixoi cmagnoi mocnigoBHocTi A UA, UAU ... UA U ... mogiit i3 ©, Takoi, mo (A =), BUIUIMBAE
n=1

PIBHICTH



IimP(ﬂAnjzo.

n=1
Tpiiika (O, Q, P), ne © € anredporo moii i P 3a0BOJBHSE aKCioMU 1—35, Ha3WMBAETHCS IIPOCTOPOM IMOBIPHOCTEH.

Mpukaan. 3agano MuokuHY miux gucen Q = {1, 2, ..., 30}. HapmaHHs 3 1i€el MHOXHHU OepyTh OfHE 4Hcio. Slka
HMOBIPHICTb TOTO, IIJ0 BOHO BUSIBUTHCS KpaTHUM 5 abo 77?

Po3zé’azanna. IIpoctip Q Mictuth N = 30 eneMeHTapHUX MOIii.
[To3naunmo yepes A moxito, o MOJIATaE B MOAB1 YUCIa, KpaTHOTO 5, a yepe3 B y mosBi uncia, kpatHoro 7. Toni AictaHeMo:

A=(5, 10, 15, 20, 25, 30), m, =6;
B=(7,14, 21, 28), m, =4;

ANB= 0.
3rigHo 3 (6) Maemo:

m, m 6 4
P(AUB)= P(A)+P(B):71+TZ=£+E

1
5

Hacainku akciom

1. Slxmmo Bumaakosi nofii Ay, Ay, As, ... An € HECYyMiCHUMH TIOTIAPHO, TO

P(Ua]-2p(a) ™

2. SIkmo BuUnaakoBi mofii A; A, As, ... Ay YTBOPIOIOTH TIOBHY TPYITY, TO
= (Ul Aij =1. (8)

I3 piBHOCTI AU A =Q i akciom 3, 4 BUILUIMBAE, 11O
P(AUA)=P (A)+P(A)=1—
>P(A)=1-P(A)>P(A)=1-P(A). 9)

SIkmo ANB =@, To

P(AUB)=P(A)+P(B) -P(ANB). (10)
Crpagi:
AUB=AU(BNA), 1o P(AUB)=P(AUBNA))=P(A)+P(BNA)
(AN(BNA)=0). (11)
OCKIIBKH

B=(Bﬂﬂ) U (Aﬂ B) 1 IpH L{BOMY (Bﬂﬂ) U (Aﬂ B) =, T0
P(B)=P(ANB) U (BNA) =P (ANB)+P (BNA)—>

—~P(BNA)=P(B)-P(ANB).

Orxe,
P(AUB)=P(A)+P(B)-P(ANB).
3. ®opmyiia qomaBaHHs st N CYMICHUX BUIAJAKOBHX IO Ma€e TaKMi BUTJISII:
p [CJAJ —yP4)-% T P(4na)s
i-1 i=1 i=1 j=i-1

(12)

n-2 n-1 n-1 et n
+y x> P(ANANA)=..=(-1) P[_rmj .
i=1 j=i-1 k=j-1 i=1
Hampukmnaz, s TphoX CyMICHUX BUIIQAKOBUX MOAIH Gopmyiry (12) MoxkHA 3amucaTH Tak:
P(AUBUC)=P(A)+P(B)+P(C)-P(ANB)-P(ANC)-P(BNC)+
+P(ANBNC). (13)



4. Slxkuo BunaakoBa nojis A crpusie nosisi B (Ac B), To
P(A) <P (B). (14)

Ipuknan 1. B ypHi mMicTsaTees 30 0qHAKOBUX KYIIBOK, sIKi MpoHyMepoBaHi Bix 1 1o 30. HaBmanHs i3 ypHH OepyTh 0JHY
KyJIBKY. SIka HMOBIpHICTB TOT0, 1110 HOMEP KYJIbKH BUSBUTBCS KpaTHUM 3 abo 57

Po36’azanna. KinmpKicTs ycix eneMeHTapHUX noaiit MHOxuHK Q n = 30.

[MTo3naummo yepe3 4 = {3, 6, 9, 12, 15, 18, 21, 24, 27, 30} (m; = 10) — mosBy KyJIbKH 3 HOMEPOM, KpaTHUM 3, a yepe3 B = {5,
10, 15, 20, 25, 30} (M, = 6) — mOsABY KYyJIbKH i3 HOMEPOM, KPaTHUM 5.

A NB=(15,30) (my =2) € mogisMu cyMicHUMH.

3rigso 3 (10) micranemo

P(AUB)=P(A)+P(B)-P(ANB)=
_m m, my 10 6 2 14 7.

n n n 30 30 30 30 15
5. leomeTpu4Ha MMOBIPHICTb

Knacuyne o3HaueHHs WMOBIPHOCTI MpHIATHE JHWIIE IJisi EKCHEPHUMEHTIB 3 OOMEKEHHM YHCIOM PiBHOMIPHHX
€JIeMEHTapHUX IO/, TOOTO Koy MHOXHHA () (TIpOCTip eneMeHTapHuX MO/Iiil) oOMexeHa.
SIkimo MHOXHHA () € HENmepepBHOIO 1 KBAJAPOBHOW, TO A oOuHciaeHHs iiMoBipHOCTI A (4 C'QQ) BUKOPHUCTOBYETHCS
reoMeTpruyHa HMOBIPHICTh
m(A
P(A):—( ). (15)
m(€2)
SIkmo MHOXHMHA Q BUMIPIOETBCS B JHIHHUX OMUHHMINIX, TO P (4) MOpiBHIOBATMME BiJIHOMICHHIO JOBXKHHH, SKIIO ()
BUMIPIOEThCS Y KBaIPATHUX OJAUHHILIX, TO P (A) MOpiBHIOBATUME BiJHOIICHHIO IUIOII, 1 T. iH.

Mpuxnaa 1. ITo Tpy6ONpoBoIY JOBXHUHOI0 2 KM MK IyHKTaMH A 1 B niepekauyroTh HadTy. Ska KMOBIPHICTH TOTO,
10 MOIIKO/HKEHHS Yepe3 MEeBHUH 4ac poOOTH TPyOOIIPOBOY CTAHETHCS Ha JUISHIN JOBXHHOIO0 100 M.

Po3é’azanna. IIpoctip enemMeHTapHUX nofii Q = {0 <I< 2KM}, Tomi A= {0 <I<01 KM} (4 cQ).

3rigHo 3 (12) maemo:
b 01 1

A=
|

A
P(A)—M— > 20"

@



