Tema Ne 1. Kuiacuune Bu3HaueHHs1 itMoBipHoCTi. EsleMenTH KOMOiHATOpHKH

1.1 OcHOBHI MOHATTS TeOpii KMOBipHOCTEH

Teopiew iimosipnocmeii Ha3UBAETHCA MAaTeMaTHYHA HAyKa, 1[0 BUBYAE 3aKOHO-
MIPHOCTI y BUITQJIKOBUX sIBUIaX. PO3IJIsTHEMO psiJl OCHOBHUX TOHSTH, HA SIKHUX BOHA
0azyeThcs.

[lin eunpoodysannam (exkcnepumenmom) po3yMilOTh JCSKYy CyKYyIHICTh YMOB, B
SKUX CIIOCTEPIraeThcs Te a0 1HAKIIE sSBULIE, (PIKCYETHCS TOW ab0 1HIIUN pe3yNbTaT.
Jlocia Moxe OyTH MOBTOPIOBAaHUHN B OJHOTUIIHUX (HE3MIHHUX OCHOBHUX) YMOBAX HE-
oOMexeHe yncio pasiB. KoMIeke ApyropsaHux ymos, siki HEeMOXKIJIMBO TTPOKOHTPO-
JIOBATH 3MIHIOETHCS BiJl BUMIPOOYBaHHS 0 BUMPOOYBaHHS, IO MMPUBOJUTH 10 PI3HUX
PE3yNbTaTIB HACTIAKIB €KCIIEPUMEHTY.

» BunpoOyBaHHS — TiAKUAaHHS MOHETH (TPATbHOI KICTKH).
OCHOBHI YMOBH — CUMETPUYHICTh MOHETH (KICTKH).
JpyropsiHi — cuiia KUjaKa, CHjia BITpY, BOJIOTICTb MOBITPS 1 T.JI.

Bunaokoeor noodieto (nooicro) nazuBaeTbecsi OyAb-sikuid (HakT, IKUH MOXKE Ha-
CTaTH YU HE HACTATU B PE3yJIbTATI MPOBEACHHS BUNPOOYBaHHs. Bunankosi noaii no-
3HAYalOTh BEJIMKMMHU JJATUHChKUMU OykBamu A, B,C.

HUmosipnicmro nooii Ha3MBAETLCS YUCEIbHA Mipa CBOOOIM BIIEBHEHOCTI B MOSBI
JaHO1 TTO11 BHACIIIOK HOBOTO BHIIPOOYBaHHS.

ImoBipHIiCTh MOJIT 4 MO3HAYA€EThCST K P(A4).

Bipozionorw nazuBaetbes nofis U, sika BHACIHIIOK BUTPOOYBaHHS HEOJMIHHO T10-
BHHHA CTaTHUCH.

Jlst mocToBipHOT MOIT PWU) =1

» BunananHs MeHIle ceMH 040K MPH OJHOKPATHOMY KHJaHHI TpajibHOT KICTKH.

Hemoxncnugoro Ha3uBAETHCS TIOAIS @, KA BHACTIIOK JIOCBITY HE MOYKE CTATUCH.
Jlns HeMokIuBOI Mo il P@)=0.
» BunamaHHS ceMU OYOK TPH OJHOMY KHJIKY TPaIbHOT  KICTKH.

IMOBIpHICTh Oyab-sIKOT BHUIAJKOBOI MOJIi A mpuiiMae 3HAYEHHS MK HYJEM 1
OJIMHULIEIO:

0<P)<1.
Ilognotro zpynorw nodiii Ha3UBAIOTLCS JICKIJIBKA MOJIIA TaKWX, 110 BHACTIIOK BHU-
poOyBaHHS HEOJAMIHHO MOBUHHA CTATUCS X0Y OW OJIHA 3 HUX.
» IlosiBa repOa ab0 pemIKyu Mpy KUJaHHI MOHETH.

JlekinbKa mojii B TaHOMY JOCHIl HA3UBAIOTHCA HECYMICHUMU, SIKIIIO HISK1 J[Ba 3
HUX HE MOXYTb 3'SBUTHCS Pa30M.

» [losiBa uepBOHOI i YOPHOT MACTI MMPU OJJTHOKPATHOMY BUTSTHEHHI KapTH.



JlexibKa MO B JaHOMY BUMIPOOYBAaHHI HA3UBAIOTHCS PIGHOMONCTUBUMU SIK-
10 BOHU MarOTh PiBHY Mipy CBOOOJIM BIIEBHEHOCTI B MOSIBI BHACIIOK BUIPOOYBaH-
HSl.

» TlosBa 1,2,3,4,5,6 090K IIpH KUIaHHI TPAJIHHOTO KYOHKa.

SKIo HACTHIAKK BUMPOOYBAHHS YTBOPSATH IMOBHY I'PYIY HECYMICHUX PIBHOMOXK-
JMBUX TOJI1i, TO BOHU Ha3UBAIOTHCS 6UNAOKAMU.

Hacninox (BUNIagoK) Ha3UBAETHCS CHPUAMAUBUM ROOIi A, SKIIO BiH CIIPUYUHSIE
710 00OB'I3KOBOI MOSIBU MO11 A.
» llpu kumaHHI TpajgbHOI KicTKHM 3 mmectn Bunazakie (1,2,3,4,5,6 odok) momii 4 —

MOsIBa MAapHOr0 YKciia OYOK" CHOPUSITIMBI TpU BUNAAKu: 2,4,6 OUOK.

1.2 KnacuuHe BU3HAYEeHHA IMOBIpHOCTI

SK110 pe3ynbTaTty BUIIPOOYBAHHS 3BOASITHCS /10 CXEMHU BUIAIKIB, TO HMOBIPHICTh
noaii A oGUHCITIOETHCS 32 (HOPMYIIOI0

P(4)=" (1.1)

n 2
JIe 1 — 3arajbHe YHCJI0 BUIIAJIKIB; 71 — YUCJIO BUIAJIKIB, CIIPUATIMBUX MOIIT 4.

CmiBBigHomenHs (1.1) € xkiacuuHow ¢opmMyJior0 0o0YMCIEHHS HWMOBIPHOCTI
MOJIIH.
Hpukaaxg 1. Po3riasHeMo €KCNEPUMEHTH 3 KUAAHHSIM T'pajbHOI KICTKH.
Tpeba BU3HAUUTH MMOBIPHICTh BUNIAIHHS TAPHOTO YUCIA OYOK.

Po36’sa3anns. SIk BUNanKu NpU KUJAHHI TPAlIbHOI KICTKH PO3IIISIAEMO TPYITY
nofii: Bunaainus 1, 2, 3, 4, 51 6 ouok. Toji 3arajbHe YKCIO BUIAJAKIB B €KCIIEPH-
MEHTI — IIICTh; YUCJIO BUMAJIKIB, CIPUATIUBUX MOIT “NapHE YUCIO OYOK™, — TPU: BU-
naginns 2, 4 i 6 ouok. lllykana iimosipuicte P(4) =2 =1.

Hpukaan 2. Bigain TeXHUYHOTO KOHTPOIO 3HaumoB y naptii 3 1000 npunanis
30 6pakoBaHux. BuzHaunTu MMOBIPHICTH BUTOTOBJIEHHSI OpaKOBaHUX BUPOOIB.

Po36’azanns. 3aranpHe uncio BumnajkiB B ekcnepumeHTi — 1000; yncno Buna-
IKIB, COPUSITIMBUX MO “BUrOTOBIEHHS OpakoBaHux BUpoOiB” — 30. Illykana iimo-
BipHicTh P(A4)=70;=0,03 .

1.3 EjgeMeHTH KOMOIHATOPUKHU

Kombinamopuka — 1ie po3/in MaTEMaTUKH, 1110 BUBYAE PO3TAITyBaHHS, BIOPS/I-
KYBaHHsI, BUOIp 1 PO3MOJILI €JEMEHTIB 3 (PIKCOBaHOT MHOKHHH.

[Ipu BenmMKOMY YHCIII MOKIIMBUX HACIIAKIB BUTPOOYBAHHS MPOIEAYPH MIPSIMOTO
nepebopy MOXKIIMBUX BapiaHTiB MajioedekTuBHe. Ha gomomory npuxoasite KoMOiHa-
TOPHI METOJIU, B OCHOBI SIKMX JIE)KATh JBa HACTYTHUX IpaBuUJa.



IIpaBwio nogaBanHs. SKIIO NBI 83aemo8uKnOyHi Iii MOXKYTh OyTH BHKOHaHI
BIJIMOBIAHO M| Ta M, CIOCOOAMM, TOJl SIKYCh OJHY 3 IUX Ji MOXXHa BHUKOHATH
n,+ n, ciocobamu.

Ipuxnang 3. 3 micra A B micto B moxkHa go6partucs 4 notsiramu, 2 nitakamu, 6
aBToOycamu. CKibKOMa criocod0aMu MOHa 100partucs 3 micta A y micto B.

Po3zé’azanns. Tlpoizn 3 A y B Ha notsry, jitaky abo aBTOOyCcOM € 83aEMO8U-
KAMOYHUMY OTIEpAIlisIMU, TOMY 3arajbHy KUIbKICTh MapUIpyTiB MOKHA OJIEp:KaTH 5K
CyMy crOoc001B MepecyBaHHs, TOOTO N =n, +n, +n, =4+2+6 =12 crnocoOiB.

IIpaBusio mHoxkenHsi. Hexail 181 BUKOHYBaH1 OJ{Ha 32 OJHOIO il MOXYTh OyTH
3M1MCHEHI BIJMOBIAHO K; Ta Ky criocobaMu. Toal oOUBI BOHM MOXYTh OYTH BHKO-
HaHl n,* n,cnocodbamu.

Ipukaan 4. Y yemnionari kpainu 3 ¢yroony 6epyTh yyactb 16 komana. Ckijib-
KOMa croco0amMu MOXKYTh OyTH pO3MOJAiICHI 30J10Ta, CpiOHA 1 OpoH30Ba Meaai?

Po3zs’sizauns. N =n,-n, -n, =16-15-14 =3360.

Ipuxaanx 5. CKUIbKU CUTHAIIB MOKHA TOJIATH 3 KOPabJis 3a JI0MTOMOIOK YOTHU-

pPBOX MPAIopiB Pi3HOrO KOIBOPY, PO3MIIILYIOUHM IX HA IO, SIKIO BUKOPUCTOBYBATH
PI3HY KUIBKICTb ITpanopis?

Po3¢’azanns. CurHaiu MOXKHA TOJAaBaTH 4YOTUPMa, TPbOMA, JBOMA 1 OJHUM
npanopaMu. BiilmoBIIHO 710 MpaBujia MHOXEHHS, KIJIbKICTh MOXJIMBUX CIOCOOIB IO-
nadl curHainy 3 4 mpamopiB ckiaae n, =4-3-2-1=24 cnoco0iB, sl CUTHaIY 3 3 mpa-
MopiB — n, =4-3-2=24 cnoco0iB, JIJIsi CUTHAy 3 2 MparopiB MaeMO n, =4-3=12, a
Uit curHaity 3 1 mpamopa n, =4 croco0a. 3arajibHy KiJIbKICTh CUTHAJIIB MOXKHA O/Ie-

pXKaTh SK CcyMy cnocoOiB mns curHamiB 3 4, 3, 2 1 1 mnpamopiB, TOOTO
N=n+n,+n,+n, =24+24+12+4 =60 criocobamu.

OO0uBa mpaBmMIIa y3arajabHIOIOTHCS Ha BUMAJ0K OYIb—IKOT CKIHUEHHOT KUTBKOCTI JTIH.

VY KoMOIHATOPUII PO3PI3HSIIOTH TPU BUAM PI3HUX 3'€NHAHB (KOMOIHAIlIN) enemMe-
HTIB ()IKCOBaHOT MHOXXMHU: TIEPECTAHOBKH, PO3MIIIIECHHSI, CTIOTYYEHHS.

IlepecTanHoBKaMM 3 m €JIEMEHTIB HA3UBAIOTHCS TaKi iX CYKYMHOCTI, IO BIIPi3-
HSFOTHCSI OJTHA BiJ 1HIIOT TUTBKH IMOPSIKOM BXOJIPKCHHS €JIEMEHTIB:

P, =m!. (1.2)

m

[Tpu upomy nl=1-2-...-n, 0!=1.
IMpukaan 6. CKibKy pi3HUX TPU3HAYHHUX YHCET MOXKHA CKIIACTH 32 JIOTIOMOTOIO
TPHOX KapTOK

3 uudpamu 1, 2, 37

Po36’a3anns. 3aranbHa KUIBKICTh MOMKJIMBUX TPHU3HAYHUX YUCEN  JIOPIBHIOE
P, =3l=6.



Jlerko moMITUTH, IO TAKUH K€ Pe3yIbTaT MOKHA OJEPIKATH, 3aCTOCOBYIOUH MPABUIIO
MHOKEHHS.

Po3milieHHSIMM 3 1 €IEMEHTIB 10 M HAa3UBAIOTHCS TaKi CYKYMTHOCTI M €JIeMeH-
TiB, 110 BIAPI3HAIOTHCS OJIHA BiJ 1HIIOI MPUHANMHI OJHUM €JIEMEHTOM a00 TOPsII-
KOM 1X BXOJDKEHHSA (m < n) :

m _  n

A = G- (1.3)

Mpukaan 7. CKiabKy pI3HUX JIBO3HAYHUX YUCET MOKHA CKJIACTH 3a IOMIOMOTOIO
TPHOX KapTOK

3 mudpamu 1, 2, 3?

Po3z6’s3anns.3aranbHa KUIBKICTE MOYKJIMBUX JBO3HAUHUX YHCE BU3HAYACTHCS
31

BIAMOBIHO 710 BUpa3y : A} = m =6

Crnosiy4eHHSIMH 3 1 €JIEMEHTIB 10 M Ha3UBAIOTHCA TaKl CyKYITHOCTI M €JIeMEH-
TiB, O BiJIPI3HAIOTHCSA OHA Bij iHIIOT IPUHANMHI OJXHUM €JIeMeHTOM (m <n) :

m _ !
Co = G (14)
[lpn 1BHOMY Cc =1 C' =1 C! =n; c"=C"".

Ipukaan 8. CxuibkoMa criocodbamMu MokHa BUOpaTH /Bl iudpu 3 Tpox 1,2, 3?
Po36’a3annsa. 3aranpHa KiJbKICTh MOKIIMBUX CIIOCO01B BHOOPY HU(P AOPIBHIOE
2 3
@3 =-2)n!

Po3risiHeMo HacTyIHI NPUKIIAAl KOMOIHATOPHUX 3a/a4.

Hpuxnanx 9. KungaroTs AB1 rpaibHi KICTKI. SIka KMOBIpHICTH TOdIl: 4 —CymMa BH-
MaBIIUX OYOK AOpiIBHSE 5; B — noOyTOK BUIABIIKUX O4YOK AopiBHsE 8; C — cyma 5, a
T00YTOK 8 OYOK.

Po36’a3anns. 3aranbHe 4MCIIO MOXJIMBUX HACHIIKIB BUTPOOyBaHHA 1 = 36, OCKi-
JBKHM KO’KHA KICTKA Ma€ 6 HACHIIKIB 1 KOKHUM HACIIOK OJHIET KICTKU MOXE MO€/I-
HyBaTuCs 3 6 HacHiKaMU 1HIIOI KICTKU. BCl HACHiKI CKJIalaloTh MOBHY TPYIly He-
CYMICHUX PIBHOMOXJIMBUX TOJI.

CropustinuBumu nojii 4 € HacTynHi Hachiaku: 1+4; 2+3; 3+2; 4+1, To6T0 m =4.
4 _ 1

[llykana iiMOBipHiCTB, 3riaHo 3 popmyroto (1), P(A4) =5 =5 .
CrnpusTIuBUMH TOAIT B € IBa HACHIJIKU: 2x4; 4x2, TOOTO m =2. 3riHo 3
dopmynoro (1.1)  P(B) = 5t = & .

Cnpustimsux noxii C Hacigkis — Hemae, Tooto m =0, Ta P(C)=0,



Hpuxaan 10. 3 n'stu 6ykB po3pi3Hoi a30yku ckiaaeHe cioBo «KHUI'Ay. Jlutu-
Ha, sIKa HE YMI€ YMTATH, pO3cUNaia OyKBH, a MOTIM 3i0payia B JOBUIBHOMY MOPSIKY.
3HAWTH UMOBIPHICTB TOTO, 110 Y HE1 3HOBY BUHUILIO ¢l10BO «KHUI' Ay.

Po3zs’30k. 3 't OyKB MOKHa CKJIACTH Pi3HI OyKBOCHOJIYYEHHS, IO BiAPI3HS-
IOTBCSI OJTHE BiJ] OJJHOTO TUIBKU TOPSIKOM OYKB, TOMY YHCIIO BCIX HACHIJKIB BHUIIPO-
OyBaHHSI OOUHCIUMO SIK YHCIIO IEPECTAHOBOK 3 5 enemeHTiB: n = P5 = 5!=120. Bci
HACJIJAKW YTBOPSATH MOBHY I'PYNy HECYMICHUX PIBHOMOMJIMBHUX MOJIN, 3 SIKUX TUIBKH

OJlHa CHpuUATINBa MosiBl Noali A — BigHOBIeHHIO cioBa «KHUI'A». OTxe mrykana

iimoBipricTe P(4) =" = ﬁ

Hpuxaan 11. Te x nutanHs, Ko 0yso ckiaaene ciioBo «MOJIOKO».

Po3s’30k. 3aranbHe 4uciio HACHIAKIB BUNpOOyBaHHS n = P6 = 6!=720, uucio
CHPUATIMBUX HACHIJKIB m = P, =3!=6, TaKk K OykBU «O», 10 MOBTOPIOIOTHCS, MOXK-
Ha JJ03BIIBHO IEPEeCTaBISITH MiX coboro. Illykana iimoBipricts P(A4) =2 = 5= 5.

Mpuxaan 12. B suwky 100 neraneit, 3 Hux 10 — Opakoani. Hayraa Butsarayro 4
netani. 3HalTU WMOBIPHICTh MOIT 4 — HasIBHICTb CE€pEJ] BUTATHYTUX JIETaJIel PIBHO
TPbOX CTaHJApTHUX.

s .. 4 .
Po36’s13anns. 3aranpHe 4UCI0 MOKIMBUX HACTIAKIB BUlpoOyBanHs 7 = Cygo . Bei
BOHU YTBOPSITH MOBHY TPYITy HECYMICHHX PIBHO MOXJIMBUX Toaii. [ligpaxyemo uuc-
JI0 CTIPUSITIIMBUX HacHiKiB. Tpu crangaptHi neraiii 3 90, o € B SIIUKY, MOKHA BH-

TATHYTH Cy, CIIOCOOAMU. 3 KOKHOK OTPMMAHOK BHOIPKOIO 3 3 CTaHIapTHUX J€Ta-

Jeit MosKe TO€IHYBATHCS O1HA HECTaHAapTHA AeTanb 3 10 mo € C,, crocobamu.

_ 3 1 —m _ C9o Cly —
OT)Ke, m—C90~C10 ,aP(A) n ci 03
IMpukaan 13. [ToBHa Konoaa 3 52 KapT AUTMTHCA HA3J10Ta]l HA JIB1 PIBHI MAYKH 1O
26 kaptT. 3HaWTH UMOBIPHOCTI HACTYMHHX MOMAIN: A — B KOXKHIN 3 Ma4OK BUSBUTHCS
0 JIBa Ty3W; B — B OfHIN 3 MA4OK HE Oy/ie »KOJHOTO Ty3a, a B iHIIIHM — Bl yotupu; C
— B OJIHIH 3 Ma4oK Oy/ie OJIWH TY3, a B 1HIIINA — TPHU.

y . . 26 .
Po36 ’s3anns.3aranpne 4uciao HACHiAKiB BurpoOyBanus 7 = C;, . Yucno Haciiz-
2 c
. 2 24 —m — Y 48
KiB, cripusiTimBEX momii 4, m = C; -Ch | P (A)="= =~0,0109

[Tonis B moxxe 3A1MCHUTHCS IBOMA criocobamMu: ado B nepmiﬁ navii Oya1yTh BCi 4O-
TUPH TY3H, a B IPYT1i — )KOJHOTO, 00 HaBIAKH:
20CE 203 c
P(B)=="=0,0031 " Ananoriuno P(C)==5"=0,0139.
Ipuxaan 14. Ha necsatu kaptkax Hanucani uudpu 0, 1, ..., 9. Tpu 3 HUX BUOH-
paroTh HA3/0Taj 1 YKIAJAIOThCS HA CTLI B MOPSAKY MOSBU. 3HAUTH WMOBIPHICTH TO-

ro, 1m1o: a) Buiiae unucio 523 (momaist 4); 0) 3 BUOpaHux HUQPpP MOKHA CKIACTH YHUCIIO
523 (nmonis B).



Po36’s3anns.. 3aranbHe 4UCIIO BCIX MOKIIMBUX HACIIIKIB BUIIPOOYBaHHS

n= 45, =720 , TaK K OTPUMAHi 3'€/JHAHHS CJIEMEHTIB MOXKYTh BiJPi3HATHCS OJMH Bi

OJIHOTO 200 caMHMU eJIeMEeHTaMH, ad0 MOPSIKOM iX CiaiayBaHHs. Bci Hacmiaku yTBO-
PATh MOBHY TPYIy HECYMICHUX PIBHO MOXJIMBHX MOJIN. [3 3aranpHOro ymcia Hac-

JJKIB TUIBKU OJIMH CIPUSTIMBHA OTpUMaHHIO yucia 523, toérom=1. Tomi mykana

iiMoBipHicTb noaii A, 3rigHo 3 Gopmymnoro (1), P(4) =5 .

Jlnst moxii B 3aranpHe 4MCI0 HACHIAKIB BUIpoOyBanHa 1= C;, =120, OCKiIbEKH

MOPSIIOK TIOSIBM €JIEMEHTIB HE BiAIrpae poJii (eIeMEHTH MOXKHA MIHSTH MICISIMU 3a
ymoBo10). [llykana itMOBIpHICTh P(B) = % _
cl 120

IMpuxaanx 15. ¥V 1t cemunoBepxoBoro OyAMHKY Ha MEPIIOMY IMOBEPCl BBIALILIN
Tpu JroanHu. KokHa 3 HUX 3 OJIHAKOBOIO MMOBIPHICTIO BUXOJIUTh Ha Oy/Ib-IKOMY 3
MOBEPX1B, MOYUHAKOYH 3 APYroro. 3HalTH WMOBIPHOCTI HACTYITHUX MOJIM: A— BCl Na-
CaXUPU BUIIYTh HA YETBEPTOMY MOBEpCi; B — BC1 MacaXupu BUIIYTh OJJHOYACHO (HA
OJIHOMY 1 TOMY 3k noBepci); C — BCI MacaXupu BUKAYTh HA PI3HUX MOBEPXaX.

Po3é’sizanns.  3aranbHe  YMCIO  MOXJIMBHUX — HACNIJKIB  BUIPOOYBaHHS,

n=06"=216, P(4) =5 . MmosipricTs moxii B y micTs pa3is Gineure fimMoBipHOCTI

noii A, Tak K MOBEPXiB, HA AKUX MOKHA BUWUTH, IIicTh; m=6, 1 P(B) 221162%6. Jlist

noaii C yucno cnoco6iB, SKUMU MOXKHA PO3MOIUIMTH TPHOX MACAXKUPIB MO HIECTH

noBepxax, gopiBaioe m=C; =20, P(C)=3:=3; .

3amavi 1151 CaMOCTIIHOTO PO3B 'A3aHHA

1.1. CkuibkoMa cioco0aMu MO>KHA pO3TallyBaTH Ha TIOJMLIL B PSiZ TPH Pi3HI KHUTH?
1.2. CkisibkoMa croco0aMy MOKHA PO3CaTUTH 3a KPYTJIUM CTOJOM M'SITh TOCTEH
Ha 5 cTUIBIIX?
1.3. Ckisnibkoma croco0amMu MOXkHa MPU3HAYUTHA TPHOX YOJIOBIK HA TPH PI3HI MO-
cagu?
1.4. Y Baroni TpamBaro 15 nBomicHux kpicen. CKUIbKOMa cnoco0aMu Ha HUX MO-
KyTb po3MicTuThcs 30 macaxxupis?
1.5. CkisibKu Pi3HUX TPU3HAYHUX YUCET MOXKHA CKJIACTU 3a Joromororo nudp 1,
2,3,4,5?
1.6. Ha cranmii € 8 3anacHux muisxiB. CKiJIbKOMa CIioco0aMy Ha HUX MOJKHA PO3-
CTaBUTHU TPH PI3HUX MOTATH?
1.7. I'pynia 3 8 4oslOBIK BHOMpae Jemeraiio Ha 300pu y CKJIaJi TPbOX YOJIOBIK.
Ck1IbKH PI3HUX BaplaHTIB JIeJIerailii MO>KHa CKJIacTh?
1.8. Ckisibkoma criocobamMu MOKHA 3 TPYIIU B 25 YOJIOBIK IPU3HAYUTH:
a) TpH JIIOJAWHU HA PIBHOLIHHI TTOCAIH;
0) YOTHpH JIOJIMHM Ha Pi3HI ocaau?
1.9. Komanay 3 BOCbMHU 4OJIOBIK PO30MBAIOTh HA JIBl TPYIHU 3 PIBHOIO KUIBKICTIO
mojei. CkilbkoMa crioco0aMu MOKHa 11€ 3p00UTH?



1.10. CkinbkoMa pi3HUMHU CIOCOOaMU MOKHA PO3KJIAacTd B AB1 kumieHi 10 MoHeT
PI13HOT BapTOCTI MO PiBHIN KIJIbKOCTI MOHET?
1.11. Homep aBTOMOOLISI CKIAAAEThCA 3 JBOX OYKB, 3a SKUMH CIIJy€ TPU3HAUHE
yucyo. CKUIBKY 1ICHY€ PI3HUX aBTOMOOUTBHUX HOMEPiB?
1.12. 3HalTH KUIbKICTh MOKJIMBUX HOMEPIB, SIKIIIO B HOMEPI:
a) 2 Oykeu 14 mudpu;
0) 3 6ykBu 14 uudpu;
B) OJIHOYACHO BUKOPUCTOBYIOTHCS HOMEPH 000X THIIIB.
1.13. Ilpu mepenaui nmoBigoMJeHb 1O Tenerpady BUKOPUCTOBYIOTh KoJ Mop3e.
Bxazaru:
a) 4d JOCTaTHO KOMOIHAIIIM, IO CKJIaJat0ThCsl HE OUIbINE HiXK 3 IM'SITH CH-
MBOIJIIB, 11100 3aKOAyBaTH OY/1b-sIKE MOBIJIOMJICHHS HA POCIMCHKIN MOBI;
0) UM TIOCTATHHO JIJIs IOTO KOMOIHAIIIM, 110 CKJIAIal0ThCS HE O1IbIINE HIXK 3
YOTUPHOX CUMBOJIIB?
1.14. CKiIbKM YOTUPU3HAYHUX YUCET MOXKHA CKJIACTH, BUKOPHUCTOBYIOUU LIUPpPU
1,2,3,4,5 akmio:
a) HISIKI HU(pU HE TOBTOPIOIOTHCA O1JIbIIIE OJHOTO pasy;
0) MOBTOPEHHS LUGP TONYCTUMI;
B) YKCJa OBUHHI OyTH HEmapHUMU, 0€3 MOBTOpPEHb Hudp.
1.15. 3 nynkry A B nyHkT bu Beayts 4 noporu, a 3 b 'y B cim gopir. Ckiiabku ic-
Hy€ MapuUIpyTiB IPOUTH:
a) 3AyB;
0) 3BBA;
B) 3 Ay B imHazan;
r) 3 Ay B iHazan, skio moBepraTucs moTpiOHO HOBUM IUIAXOM?

1.16. CkuTbKM CUTHATIB MO>YKHA TIOJIATH 32 JIOTIOMOT'0F0 6 MPamopIliB Pi3HOTO KOJIBOPY?

1.17. CkinbKM HaTypaJIbHUX YHCEN MOXHa CKJIACTH 3a Jonomororw mudp 1, 2, 3,
4, 5 tak, mo0 nepma mudpa Oyna 1, apyra — 2 1 100 oTpuMaHi Ynuciia JITUIucs Ha 57?

1.18. bixxats 8 cmopTcMeHiB. 3HAWTH KUIbKICTh BapiaHTIB:
a) pO3MoALIM Ha (IHIIIIL;
0) yTBOpUTH TPIHKY TIPU3EPIB;
B) CKJIACTH TPIMKY HarOpOKEHUX 30JI0TO0, CPIOHOIO 1 OPOH30BOIO METAIISIMHU.
1.19. KunaroTs AB1 MOHETH. SIka IMOBIPHICTH TOTO, IIIO:
a) TUIbKU Ha OAHIN Bumaze "pemka";
0) mpuHaiiMH1 Ha OJH1i BUTNIaae "repo"?
1.20. KunaroTs AB1 rpanbHi KICTKA. 3HAUTH KMOBIPHICTH TOTO,IIIO:
a) cyma BUIIaBIIIUX OYOK PIBHA CEMU;
0) pi3HMIIS BUTIABIINX OYOK PiBHA TPEM;
B) CyMa piBHA CEMH, a PI3HUILISI TPhOM;
I') cyMa piBHA C€MH, SIKIIIO BiJIOMO, III0 PI3HUIIS piBHA TPHOM.
1.21. Ky0Ouk, Bci rpaHi sIkoro 3adapBiieH] pO3NUISHUN TaK, 1110 KOXKHE HOTO pedpo
po3ainero Ha 10 yactuH. 3 onmepskaHoi Oe3niul KyOMKIB Hayraj BHOMPAIOTh OJIUH.
SIxa HIMOBIPHICTB TOTO, 1110 B HHOTO 3a0apBJICHI:



a) TpU IpaHi;

0) 2Bl TpaHi;

B) OJIHA IPaHb;

I') IpUHAWMHI OJTHA TPaHb;
1) YOTUPH T'paHi;

€) HEe MEHIIIEe JBOX I'PaHei;
’)He OUIbIIe IBOX IpaHeit

1.22. Ha m'steox kaptkax Hamwmcani jgitepu O, I1, P, C, T. 3naiitn MOBIPHICTb
b b b 2
TOTO, 110 HAa BUMHATHUX IO OJHOMY 1 PO3TAlllOBAHUX B OAHY JIIHIIO KapTKax MOXKHa
O0yne npouutatu ciioBo "CIIOPT"?

1.23. Ha mecthox kaptkax Hamucasi gitepu M, O, O, O, JI, K. 3naiitu imMoBip-
HICTh TOTO, 1110 HA BUWHATUX MO OJJHOMY 1 pO3TAIlIOBaHUX B OJIHY JIHIIO KapTKax MO-
*Ha Oyne npounrtaru cioso "MOJIOKO"?

1.24. ¥V wyxasaai 3mimani 6 ogHakoBUX KyOukiB. Ha BCiX rpaHsix KOXHOToO KyOu-
Ka HamucaHa oJiHa 3 HacTynmHux Jitep: A, A, A, H, H, C. 3naiitu WMOBIPHICTb TOTO,
[0 Ha BUMHATHX MO OJHOMY 1 PO3TAlIOBAHMX B OJHY JIIHIIO KyOMKax MoOkHa Oyje
npountatu cinoso "AHAHAC"?

1.25. Ha 'steox xaptkax Hanucani jgitepu K, M, H, I, T. BuiimatoTh HaBMaHHS 3
KapTkH. SIka HMOBIPHICTh TOTO, 110 ) Y MOPSJIKY BUXOIY KaPTOK YTBOPHUTHCS CIOBO
"KIT", 0) 3 BUMHAITHX KapTOK MOXHa cKiaacT cyioBo "KIT"?

1.26. 3 4 kaptok 3 mitepamu A, b, B, I' BuiimaroTh HaBMaHHS 2 KapTKU. 3HAUTH
HWMOBIPHICTB TOTO, III0 JIITEPU HA KAPTKAX BUSABJIATHCS CYCIIHIMU 32 a0ETKOIO.

1.27. 3 10 kaprtok 3 mudpamu 0, 1, 2, 3,4, 5, 6, 7, 8, 9 BUOMparoTh HABMaHHS TPH.
SIka MMOBIPHICTH TOTO, IO a) Y MOPSAKY BHOOPY LU(pP yTBOpUThCA uncio 327; 0)
MOXHa Oyjie CKJacTu yucio 327; B) MokHa OyJie ckiacTu yucio 3237

1.28. 3 10 kapTok 3 nudpamu 0, 1, 2, 3,4, 5, 6, 7, 8, 9 BubuparoTb HaBMaHHS JIBI.
SIxa UMOBIPHICTBH TOTO, 1110 YTBOPEHHE YUCJIO AUTUTHCS Ha 187

1.29. Ha n'atu xaptkax uudpu: 1, 2, 3, 4, 5. JIBl 3 HUX, OJIHA 32 OJHOI0 BHUIIMa-
I0ThCS. 3HAUTH MMOBIPHICTH TOTO, 1110 YMCJIO Ha JIPYTiid KapTui Oyae OUIbII HIXK Ha
MepIiii.

1.30. Ha r'stu kaptkrax uudpu 1, 2, 3, 4, 5. JIBi 3 HUX 0/1HA 32 OJJHOIO BHHMAIOTh.
3HaTH UMOBIPHICTH TOTO, IO YMCJIO HA APYTii KapTii Oyze OUbIe HIXkK Ha MepIIii

1.31. Habupatouu Homep TenedoHy, aOOHEHT 3a0yB JB1 ocTaHHI 1udpu 1, mam's-
Tar4M TIJIbKH, 110 BOHM Pi3HI, HAOpaB X HaBMaHHSA. 3HAUTU UMOBIPHICTH TOTO, IO
HaOpaHi NOTP1OH1 LU PHU.

1.32. V konreitdepi 10 namm, yotupu 3 SKUX HecrpaBHi. HaBMaHHS BUHMAaIOTh
OJIHY JIaMITy, sIKa KIMOBIPHICTh TOTO, III0 BOHA Oy/ie HEeCcIIpaBHa?

1.33. V xopoOui aexar 3 Oumx 1 4 yopHux mapy. HaBMaHHs BUIMAarOTh OJIH 3a OJI-
HUM JIBa I1apy. 3HaUTH UMOBIPHICTh TOTO, 1110 BUOpaHa PI3HOKOJILOPOBA apa IIapiB.

1.34. Ha r'atu ogHakoBuX Kyssix Hanucadi mudpu 1, 2, 3, 4, 5. Kyni nepemimai.
SIxa WMOBIPHICTH TOTO, IO BUIMAIOYU TPU Kyl OJJHA 32 OJIHOIO, OJIEPKUMO BC1 TPU
HeIapHi HOMEpPHU.
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1.35. B akanemiuHiii rpymi 25 cTyA€HTIB, 3 HUX 15 niBuat. Slka HMOBIpPHICTH TOTO,
10 cepeJl MepIInX 6 CTYJEHTIB, K1 3allIIN 0 ayauTopii, Oyne 4 AiBunHUA?

1.36. B akangemiuHiil rpymi 25 cTyaeHTIB. Y TpbOX CTYICHTIB MPi3BUIIE [MOYHUHA-
eTbest Ha Jitepy "A", y n1Box — Ha "O", B ogHOoro — Ha "I", B iHIIMX — HAa MPUTOJIOCHY.
Buknamgauy HaBMaHHS BUKIMKAE OJHOTO CTyJeHTa. SIka WMOBIPHICTH TOTO, IO HOTO
MPi3BUIIE TOYMHAETHCS HA IPUTOIOCHY?

1.37. 3 ramaniis, B SIKOMY 5 MOHET IO N'ITh KOMIMOK, 3 MOHETH IO TPU KOIMIMUKH 1
2 MOHETH MO JABI KOMINKH, BUIIMAaIOTh HAaBMaHHS TPU MOHETH. 3HAWTH MMOBIPHICTb
TOTO, 1IO:
a) BCl TP MOHETH T10 T'SITh KOMINOK;
0) BCl MOHETH PI3HOI BapTOCTI;
B) BCl MOHETH OJJHAKOBOiI BapTOCTI;
I') OJIHa MOHETA JIBl KOMIMKHU 1 IB1 MOHETH IO TPU KOMINKH.

1.38. CtyneHT npuifllioB Ha €K3aMeH, 3Halouu BiANOBiAI Ha 25 3 30 nutaHb 1po-
rpamu. Ex3ameHnaropoM Oyiu 3aaHU TpU MUTAHHS. 3HAUTH WMOBIPHICTH TOTO, IO
CTYJICHT 3Ha€ BIJMOBICTh Ha:

a) BCl MUTaHHS,

0) TUIBKY MeplIe TUTaHHS;

B) TUIbKH JIBa MUTAHHS;

r') He OLIbIIe /1B MUTaHb;

1) HE MEHIIIE J[Ba MUTaHb;

€) NpUHANMHI OJIHE TUTAHHS.

1.39. Kynytotb oHy kapTky rpu "Crnoptioro", B sikiii TpatoyoMy Tpebda BUKpeEC-
TUTH 6 yncen 3 36. Slka UIMOBIPHICTb, 1110 TPAIOYUNA BUKPECIUTH 6 3 6 BUTPAIIHUX YH-
cen?

1.40. Kyniyrots oany kaptky rpu "CrnopmioTo", B sikiii rpatouomMy Tpeba BUKpec-
TuTH 6 uncen 3 36. Slka UMOBIPHICTb, 1110 TPAIOUUN BUKPECIUTH 3 3 6 BUTPAITHUX YH-
cen?

1.41. Kynyrots oany kaptky rpu "CnoptioTo", B siKiii rpatouomy Tpeda BUKpec-
Uty 6 yucen 3 36. Y BUMAJAKY, KO Ipatoyuidl BUKpecauTs 3, 4, 5 abo 6 3 6 Burpa-
IIHUX YKCEJl, BIH OIEP’KY€E TPOIIOBHM BUrpalll. Ska HMOBIPHICTh OA€pKaHHS T'POILO-
BOT'0 BUTpary?

1.42. [licns Toro, siK BiCIM CTPUIBIIIB OJIHIET KBaTi(PiKaIlii MPOBENIN 3aJIM MO Millie-
Hi, B HIi BUSABWIOCSA 5 TpoOOiH. 3HAWTU WMOBIPHICTH TOTO, IO MEPIIMN 1 IPYyroi
CTPUJILI1 BIIYYHUJIA B MIIIICHb.

1.43. Ha yotuprox kaptkax uudpu 1, 2, 3, 4. Tpu 3 HUX OJIHA 32 OJJHOIO BUIMa-
10Thb. 3HAUTU UMOBIPHICTB TOTO, 10 HU(PPHU LUPPH 3'IBIATHCA B MOPSAAKY 3POCTAHHSL.

1.44. YetBepo Apy3iB BUIAJKOBO CIAAIOTh 32 KPYIJIMMA CTUI. 3HAWUTH WMOBIPHICTD
TOTO, IO JB1 (DIKCOBaH1 0COOU BUSBIIATHCS TOPSIJ.

1.45. 3 kononu s npedepaHcy, Mo MICTUTh 32 KapTH, HABMaHHS BUIIMAIOTh O/I-
Hy. Slka IMOBIPHICTH TOTO, 1110 HEIO ONUHUTKCA "Hama", "kopons" abo "Banet"?

1.46. Tpoe rpasuiB rpatots B kaptu. KoxkxHoMy 31aH0 no 10 kapT, 1B1 KapTH 3a-
auiieH1 B npukymi. OJuH 3 TpaBIiB 0auuTh, 0 B HHOTO HA pyKax 6 kapT OyOHOBOI
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MmacTi 1 4 He O0yOHOBOI. BiH ckuae AB1 KapTH 3 LUX YOTHUPHOX 1 Oepe cobdi MPUKyI.
3HalTH HUMOBIPHICTB TOTO, IO BiH MPUKYIIUTH JBI O0yOHOBI KapTH.

1.47. IloBHa xonoaa kapT (52) AUIMTHCS HABMaHHS Ha JIB1 PiBHI YaCTUHU. 3HAUTH
WMOBIPHICTb MOJIIN:

a) y KOXKHI{ maulii 1o J1Ba Ty3H;

0) B 0/HII 3 MayoK HE Oy/e )KOJHOTO Ty3a, a B IHIIIN — BC1 YOTUPH;

B) B O/IHIi 3 mayok Oyjae OAMH Ty3, a B IHIIIHN TpH.

1.48. V posurpamii nepiocti 3 6acker0oiny 6epyTh ydyacTth 18 KoMaH/ 3 SKUX BU-
MaJKOBUM YMHOM (DOPMYIOThCS Bl rpynu 1o 9 komanna B KoxkHiil. Cepell yHaCHUKIB
3MaraHb € 5 KOMaHJ eKCTpakiacy. 3HalTH UMOBIPHICTb MOIH:

a) BCl KOMaHIM €KCTpakjacy MnoTparisiTh B OJHY TPYILY;

0) N1B1 KOMaHAM €KCTpaKiIacy NOTPAIUIATh B OAHY 3 TPYIL, a TPU B 1HIILY.

1.49. V 6apabani peBosibBepa ciM KyOen, 3 HUX B II'SITU MaTPOHU, JIBa — TTOPOXKHI.
bapaban oGepraerbes, 1 poOUTHCS MOCTPL. 3HAUTH WMOBIPHICTH TOTO, 110, TTOBTOPH-
BIIIM JTOCBIJ JB1YI:

a) oOuaBa pa3u MOCTPiTy HE OYII0;
0) oOuBa pas3u BiOYBCS MOCTPI.

1.50. Yotupu KyJabKM BUIAQJKOBUM YHMHOM DPO3KHAAETHCSA MO YOTHPHOX JYHKAX.
Ko’kHa kynbKa moTparmise B Ty ad0 1HIIY JIYHKY 3 OJHAKOBOIO WMOBIPHICTIO 1 He3a-
JIKHO BIJ IHIIMX. 3HAUTH WMOBIPHICTH TOTO, IO B OJHIN 3 JYHOK OMUHUTHCS TPU
KYJbKH, B 1HIIIN — O/IHA, a B PEIITI IBOX JYHOK KYyJIhOK HE Oy/e.

Tema Ne 2. OcHoBHI Teopemu Teopil iMOBIpHOCTEH

2.1 Aaredpa BUNaJKOBUX MOAii

BunaakoBi mofii MOXyTh OyTH MPOCTUMU U ckiIaaHuMH. CKiIaIHi MOl SBISIOThH
c00010 cymy a00 J0OYyTOK MPOCTUX TOIH.

Cymoro 060x nodiit A 1 B Ha3uBalOTh MO0, 1110 IEpeOyBae B MOSB1 X04 OU OJHI-
€1 3 moAiit A abo B.
» BunpoOyBaHHA — KHJIOK TpajbHOI KICTKH;

A — Bunano 2 o4ku; B.— BUMaJIO HEMapHe yucio ouok {1,3,5};

C=A4+ B={1,23,5}.

Jlooymkom 06ox nodiit A 1 B nazusarots noaito C, njo nepedyBae B CHIIbHIN MO~
sB1 oAl A 1 B.
» BunpoOyBaHHSI — KHJIOK I'PaJIbHOT KiCTKH;

A — Bunano 3 o4ku; B — BUMaJIO HEMapHe yucio ouok {1,3,5};

C=4- B={3}.

[ToHsATTS cymu 1 1OOYTKY MO MOXKYTh OyTH y3arajJibHeH1 Ha BUIAIKUA OYyIb-IKOTO
yuciaa moglii.
3 BU3HAUYEHHS OMepalliil 10JaBaHHs 1 MHOKEHHS CITIIYIOTh CITIBBIIHOIICHHS:
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1) A+A =A; A-A=A;
2) A+U=U; A-U=A;

3) AtO=A; A-O= 0Q;

4) A+B =B+A ; A-B=B-A;

5) (A+B)+C = A+(B+C); (A-B)-C=A-(B-C);

6) A (B+C) = A-B+A-C.

2.2 OcHOBHI TeopemMHu Teopii HMOBiIpHOCTEH

Teopema JomaBaHHs iiMoBipHOCTeil. MMOBIpHiCTH CymMH ABOX moaiil piBHA
CyMI iX IMOBiIpHOCTEN MIHYC HUMOBIPHICTb JOOYTKY IIUX TOJIM:
P(A+ B)= P(A)+ P(B)— P(A-B). (2.1)

V pa3si ecymichuxx oA UMOBIPHICTD IX CyMH BU3HAYAETHCA 32 POPMYIAMMU:
P(A+B)=P(A)+ P(B); (2.2)
P4+ 4y +..+A4,) = (A4)+P(A)+..+P(4,) — mnsannoxin. (2.3)
IMogist 4, siKa MOJISIra€ B TOMY, IO MOJis A HE CTAHEThCS, HA3UBAKOTH HPOMU-
nexcnor nofii A. Iloxii 4 Ta A yrBOpSATh HOGHY 2pyny HECYMICHUX MOJIA A+ A=U .

Cyma HMOBIpHOCTEM MPOTUIICKHUX MO PIBHA OJAMHMIILL:
P(A)+P(4)=1, (2.4)

» BunpoOyBaHHS — BUTSTaHHS KapTH.
A— 1osiBa KapTKU YEPBOHOM MAcCT1, 4 —0sIBa KAPTKU YOPHOU MACTI.

[Toxii A 1 B Ha3UBAIOTLCA He3aleHCHUMU, SIKIIIO UMOBIPHICTh OJHIET 3 HUX He
3anexcums B1J 3M1MCHEHHS 1HIIIO].

» BunpoOyBaHHS — MOCIIIOBHE KUJAAHHS TBOX MOHET.
Pozraspators nomii:
A — Bumnajganusa rep0a Ha MepIiil MOHETI;
B — BunananHs xou 6u oHI€ET U pH;
C — BunaganHs repda Ha IpyTriid MOHETI.
I[Tomii A1 B 3anexui. [Toaii 4 1 C He3anexHl.

Ymoenoro iimosipnicmiro P(B/A) HazuBaeThCcs MMOBIPHICTH MOJIT B, sSika 3HAM-
JIeHa 332 YMOBOIO 3/IWCHEHHS MOiT A.

s nesanexuux noaii  P(B/A) =P(B);, P(A/B) =P(A).

TeopemMa MHo:keHHs iiMoBipHOCTeli. VIMOBipHicTh T0OYTKY JBOX MOl piBHA
n00yTKY MMOBIPHOCTI OAHI€I 3 HUX Ha YMOBHY MMOBIPHICTH 1HILOI P YMOBI, IO
nepiia nojis craiacs:

P(A-B)=P(A)-P(B/A)=P(B)-P(A/B). (2.5)
VY pa3si nesanescnux noaiit popmyna (6) CpoITyETHCS:
H(A-B)=P(A)-P(B)=P(B)-P(A) — nns nBox noxaii A i1 B; (2.6)

13



P(Aj- Ay ..o A)=P(4))-P(4)-.... P(4,) — IS N IO/, (2.7)

Mpuknan 1. IMoBipHicT BIydeHHS y LI TIPH OJHOMY TIOCTPIJI 3 TIepmIoi rap-
maTu aopisHioe 0,7; 3 apyroi — 0,8. 3HaliTH HMOBIPHICTH YpaXXEHHS LIl TPU OJHOMY
3aUIMTl 3 IBOX TapMar.

Poszs’s3anns.Beenemo nosnauenns. Hexat 4 — mopid, sika mojsirae B MoIlagaHHI
B LIUJIb NEpIIoi rapmaroro; B — apyroto. Iloaii, mo po3riasgaloTbes € CyMICHUMH i
HezaexkauMu. OTxe nofis C (ypakeHHs IIUTL TIPU 3aJ11l) € CyMOO JBOX CYMICHUX
o, iMoBipHICTh MoAll C MOXKHA BU3HAUUTH 32 hopmyoro (2.1)

P(C)=P(A+B)=P(A)+ P(B)— P(4- B) = P(4)+ P(B)— P(4)- P(B) ==0,7+08—0,7-08 = 0,94.

Jlany 3a1auy MO>KHa PO3B'S3aTH 11I€ 1HIIUM CIIOCOOOM.

Lline Oynme ypakeHa, SIKINO CTAHEThCS OJIHA 3 TPHOX HECYMICHHMX TOMIN: 4 -A,— B
1iJIb HOMaja Mepia rapMara i He momana apyra; A4, - A4, — B LiJb He Ionajia Hepiia
rapamara i rmomnajua apyra; 4-4, — B 1Lk MOonaa oOuiBl rapMatu. Y 1IbOMY BUIAIKY,
3aCTOCOBYIOUYH TEOPEMY PO CyMy HECYMICHUX oAl y popmydi (2.3), orpumaemMo

P(C)=P(4 - A)+ P(4 - A)+ P(4, - A) = P(A)- P(A) + P(4) P(4) + P(4) P(4,) =
=0,7-(1-08)+(1—0,7)-08+0,7-08 =094,

Camuii ipocTuii crocid po3B'si3aHHs 3a/1aul MOJIATAE B MOIaHHI UMOBIPHOCTI TIO-
aii C yepe3 UMOBIPHICTh MPOTUIIEKHOI MOJIT — TpoMax 000X rapmar:

PO =1-RO)=1-R4 - 4)=1-P4) P4)=1-(1-07)1-08)=094.

Mpuxaan 2. CTpinerp pobuth 3 MOCTpinm 1o oaHiil Minreni. IMoBipHicTh Bity-
YEHHS B KO)KHOMY IOCTPLIL o/iHaKoBa 1 qopiBHIOE 0.9. 3HAWTH WMOBIPHICTH TOTO, 110
B MiIlleHi Oyie:

a) Hi 0JJHOT MPOOOIHM;
0) onHa mpoboiHa;

B) JB1 TPOOOTHU;

') TpU IPOOOTHH.

Po3zg’sa3anna. a) lloznaunmo A — BIIy4eHHs TIPU MEPIIOMY MOCTPiil, A, — BIy4eHHS
pu ApyromMy noctpiii, A; — BIlydeHHs npu TpetboMmy noctpiil. [lomii A A, A;—
He3aJIeXkKH1, ToMy 1ot A (H1 oHO1 MPoOOiHU) SBJsIE COO0I0 TOOYTOK TPHOX 3aJEXK-
HUX TOAIM:

A=A-A,-A,,  P(A)=P(4, - A, - A,) = P(4,)- P(4,)- P(4,)=(1-09)’ =0,001;
0) nmoxist B — ojHa npoboiHa :
B=A-A,-A+A A -A,+A A, - A, P(B)=3-0,9-0,1% =0,027;
B) nojtist C — 1Bi poOOTHU:
C=A,-Ay-A+A A -A,+A A, - A, P(C)=3-0,97-0,1=0,243;
r) noxdisi D — Tpu npoOoinu”

D=4, A, 4, P(D)=P(4,-4,-4,)=0,9° =0,729.
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Hpuxaan 3. CtyaeHT NpuiIlnoB Ha €K3aMeH, 3Har4u BiAmoBiAl Ha 15 3 20 nu-
TaHb IporpaMu. 3HalTH UMOBIPHICTh TOTO, IO CTYACHT BIJANOBICTh HA TPH 3a/laHUX
€K3aMEHATOPOM 3alUTaHHS.

Po3zs’azanns. lloais C (CTyIEHT 3HA€E BIJNOBIAI HA BCI TPU 3alIUTaHHS) SBJISE CO-
0010 TOOYTOK TPHOX 3AJECKHUX TOMIN: A, (CTYyIEHT 3HA€E BIJANOBIAL HA TIEPIIE 3arH-
TaHHA); A, (CTYZCHT 3Ha€ BIJIMOBIIb HA JAPYTe 3aMUTAHHS [IPU YMOBI, 1110 BIH BiJIMOBIB

Ha niepiie); A; (CTYJIEHT 3Ha€ BIAMOBIIb HA TPETE IPU YMOBI, 1110 BIH BIJINOBIB Ha Te-

pie i apyre). O0urcaMMO WMOBIpHOCTI IuX momii: P(A4;) = 13; P(4,/4)=143;

20 °
P(A4;/ AA4,)=13.
3a TeopemMoro po HMOBIPHICTH T00YTKY:
P(C)=P(4) P(A,/ 4)- P(4;/ 4,4,) =35 1513 = 0,368.

20 19 18

Ipuxaan 4. (3agaua Oyna 3anmpononoBaHa [.Herotony C.Ilipcom B 1693 p.).
I'paBenb Kuga€ mCTh TPAILHUX KICTOK 1 BUTPAE, SKIO BUMAAAE XOUY OU OJHA OJTUHU-
1. ['paBens kumae IBaHAAUSTh TPATbHUX KICTOK 1 BUTPAE, SKIO BUIMATYTh X0Y OU
JIB1 OIMHMUII. Y KOro OUIblIE HMOBIPHICTH BUTPATH?

Po36’az3anns. O0UnCIMMO UMOBIPHICTD BUTPAILy JUIsl IEPILIOTO TpaBList: mojist 4 —
IIpU KHUJIaHHI LIECTU T'PAbHUX KICTOK BUNAAA€ OAUHULS; Ai — BUINAJAHHS OJMHMII
MIPU KUJIKY OJIHIET TPajbHOI KICTKH;

6 6
- — 5
A=A A4,4,4,4; 4, , P(A4) = (gj , P(A) =1—[§) =0,6651.

O06uncIMMO WMOBIPHICTH BUTPANLy JUJIsl IPYrOro TpaBlis: MOAls B— npu KHUJIaHHI J1Ba-

HaJISITH rpajbHUX KICTOK BHUITIaJ1a€ X04 oun IIB1 OJIMHMUII:
5 12 1 5 11 17 5 11

P(B)=1—[j —12~.£j =1—£j ~0,6187, P(A)> P(B).
6 66 66

OT1xe, IMOBIpHIIIE BUTPATH X0U OM OJHY OJUHUIIO MPU KUJAHHI YOTHPHOX Tpajb-
HUX KICTOK.

Hpuxaan 5. (“ITapanokc ne Mepe”. [lpuaBopHuii kaBajep 1 a3apTHUM rpaBellb
meBaibe ae Mepe, cydacHuk biiesa [ackans, BBaxkas 111 IMOBIPHOCTI PIBHUMH 1 3BU-
HyBadyBaB MaT€MAaTHKIB Y CBOiX Mporpaiiax). JloBectu, 1o 61j1b1 KIMOBIPHO TIPH TIi-
JOKUJIaHHI YOTUPBOX TPajJbHUX KYOMKIB OJEpKATH MPUHANMHI OJIHY OAMHUIIO, HIK
py 24 MAKWIAHHAX ABOX KYOUKIB OJIep>KaTH MPUHAWMHI OJMH pa3 Bl OJIMHUIII.

Po36’a3anna. BinnoBigHi WMOBIPHOCTI TOPIBHIOIOTh:

P(A)=1—(%j ~0.5177, P(B)=1—(§j ~0.4914, P(A4)> P(B)

OT1xe, IMOBIpHIIIE BUIPAaTU X04 OM OJHY OJUHHUIIO MPHU KUJAHHI YOTHPHOX T'pajb-
HUX KICTOK.
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2.3 MoaeJi HAZIHHOCTI TEXHIYHUX CHCTEM

[Tin HagiiHICTIO TeXHIYHOI CHCTEeMH PO3yMIETHCS WMOBIPHICTh i1 O€3BIIMOBHOI
poboTH 3a meBHUM niepioa yacy T.

OcHOBHI TeopeMH Teopii WMOBIPHOCTEH [103BOJISAIOTH BU3HAYATH HMOBIPHICTH
0€3B1IMOBHOI pOOOTH CHUCTEMHU 3a BIJIOMUMHU MMOBIPHOCTSAMHU O€3BIIMOBHOI POOOTH
OKpEMHUX ii eJIEMEHTIB.

3aexHo Bij criocoOy 3'€THaHHS €JIEMEHTIB PO3PI3HSIIOTh CUCTEMHU 3
1) nocnioosnum;
2) napanenvHum,;
3) smiwarnum 3'€THAHHSIM €JIECMEHTIB.
IlocainoBHe 3'€1HAHHS ejieMeHTIB cucTeMu. /[ Oe3BiIMOBHOI poOOTH CHC-

TeMu, 0€3yMOBHO HeoOXxigHa 0e3BiIMOBHA poOOTa BCIX €IEMEHTIB CUCTEMH, BIJMOB-
JIEHHSI CUCTEMH HACTa€ TOJ1, KOJIU BIIMOBJISIE X04a O OUH €JIEMEHT CUCTEMH.

Ipuxknan 6. PosrisiHeMo cucTeMy 3 MOCHIIOBHUM 3'€IHAHHSM 7 €JIEMEHTIB.
KoxxHomy i-My eleMeHTy MOCTaBJIeHa y BIAMOBIIHICT HMOBIPHICTH i1 0€3B1IIMOBHOI
pobotu p;. bynemo BBaxkatu, MO cCUCTeMa po30MTa Ha €JIEMEHTU Tak, 10 BiIMOBA
OyIb-SIKOTO 3 HUX Hi B SIKOMY pa3i HE BIUIUBAE HA BIJIMOBY 1HIITUX €JIEMEHTIB.

o—l h—/a—"" 0~

Puc. 2.1

Po3zé’sazanns. 1loznauumo:
C — cucrema rnpanesiaTHa 3a aeskuil nepiog yacy T;
A, —npaue3natHuil 1-uil eemMeHT cucteMu npotarom vacy T;
A, — mpane3naTHul 2-uil €J1EMEHT IPOTATroM vacy T;
A; — pane3naTHUi i-1il eJIEMEHT CUCTEMH NPOTAroM yacy T.
ﬁMOBipHiCTL noii A; TOpIBHIOE P(A4,)=p,
Bcs cuctema nparies3iaTHa TUIBKH TOA1, KOJIM TIparie3/1aTHi BCl ii e1eMeHTH, TOOTO

C=4-4-..4-..4,=]]4.
i=1

OckinbKH BCl TIOAIT A; MIDK cOO0I0 HE3aJIeKH1, TO UMOBIpHICTh Noi1 C BU3HAUUTHCS
3a (OpMYyJIOH0

PO)=T]p (2.8)
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IlapajneabHe 3'€1HAHHS eJieMeHTIB cucteMu. Biamo- < P
Ba CHUCTEMH 3 MapayieIbHUM 3'€THAHHSIM €JIEMEHTIB HACTyIae
TOJ1, KOJU BIJIMOBJISIOTH OJTHOYACHO BCl eiaeMeHTH. Cucre-
Ma BBaXKAETHCA Mpare3faTHoi, SKIO Mpare3laTHuii Xxo4da 0
OJINH €JIEMEHT CUCTEMHU.

1

P,

iEl

Ipuxkaaxy 7. Po3risiHEMO cucTteMy 3 mapajieiibHUM P
3'eTHAHHSAM 71 €JIMEHTIB. Puc.2.3
Posé’azannsa. 11lozHauuMmo:

C — cucTeMa Tmpare3aTHa 3a JesKuii mepioq yacy 7;  C — cUCTEMa BiIMOBHIIA;
A; — 6e3BigMOBHA poOOTa i-T0O €JIEMEHTA CUCTEMHU; A, — BiJIMOBA i-T'0 €JIEMEHA.

Bes cucrema Oyne Hempartie3gaTHa TiUIBKHA TOJII, KOJW OyIAyTh Hempares3aaTHl BCl ii
eJIEMEHTH, TOOTO

C=d - Ayd cd, =4 .
=1

OcKiabpKH Bei OMIT A, Misk cO00r0 He3allexKHi, TO MMOBIPHICTh MoAil C BH3HAYUTHCS

3a (hOpMYIIOK0 rC)=[Ja-p).
i=1
[lykany #MOBIPHICTb IIpaIe3JaTHOCTI CUCTEMH 3HANAEMO 3a (OPMYIIOI0
P(C)=1-P(C)=1-[]0-p)). (2.9)
i=I

n
Anai3z Mozeni mokasye, mo ockinbku 100yTok [[(1-p,)— 0, To npu 1 — oo,
i=1

HWMOBIpHICTh 0€3BIZIMOBHOI POOOTH cucteMu P(A) — 1. TakuM 4rMHOM, BBEJCHHS B CHC-
TEMY JIOJJATKOBUX TMapaJIeIbHUX TUIOK CITPUSE TM1ABUILEHHIO HA/IIHHOCTI CUCTEMH .

3mimiane 3'¢THAHHSA €JIEeMEHTIB CHCTEMHU

Hpuxaan 8. PeanbHi TeXHIUHI CHCTEMH, K MMPABUIIO, MAIOTh 3MilllaHe 3'€THAH-
HSl €JIEMEHTIB, TOOTO SIBJISIFOTh COOOO CKJIa/IHI KOMOIHAIIT TOCTIIOBHUX 1 MapaJIeIbHUX
3'eiHaHb. Po3risiHeMo cuctemy 31 3MIlIaHUM 3'€JHAHHAM 6 eneMeHTiB. KoxkHomy i-my
€JIEMEHTY MOCTABIIEHA Y BIIMOBIIHICTH KIMOBIPHICTS 11 0€3B1IMOBHOT POOOTH p;.

P4
P1
O— —1 Ps Ps °
b2
Ps
\ J \ J
Y Y
[ =
B: Brr Brir

Puc.2.3
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Po3zé ’si3auns. 1lo3naunmo:
C — cucrteMa mnparne3aTHa 3a JIesikuii nepiof yacy 7;
C — cucTeMa BiMOBHIIA,
A; — 6e3BIIMOBHA po0OTa i-TO €JIEMEHTa CUCTEMU;
A — BiIMOBA i-TO €JIeMEHTA.

B; — 6e3BimMoBHA po0OTa i-r0 OJI0KA CUCTEMU;
- o 2 _ 2
4,-4,, P(B,)ZH(]—pi), P(BI)ZI_P(BI):I_H(I_pi)a
i=l i=1
4, P(B;)=ps,

- _ 6
=44, 4, P(Bm):l_P(Blll)zl_H(l_pi)’

i=4

C=B, B, By, P(C)=P(B, By, 'Blll):(l_H(l_pf))‘ D3 '(I_H(l_pi))~

B,

BI[

>

3amavi A151 CaMOCTIHOTO PO3B 'A3aHHA

2.1. 3HaiiTH WMOBIPHICTH TMOSBH KOJBOPOBOI Ky, SKIIO B ypHI MicTUThCS 10
YEpBOHMX, 5 CHUHIX 1 15 011X KyJIb.

2.2. IMOBIpHICTb BIIy4€HHS B 1[IIb IpH ojiHOMY noctpiii 0,4. PoOutkes 3 moct-
pinu. flka UMOBIPHICTH , 1110 Oyi€:
a) TUIbKHU OJTHE BIyYEHHS,
0) xo4a O OJTHE BIIyYCHHS.

2.3. Kunyro aBi rpaibHi KicTku. YoMy piBHa WMOBIPHICTH TOTO, IO Xo4ua O Ha
OJIH1M 3 HUX BHIIAJE 5 0YOK?

2.4. B ognomy smuky 10 cranmapTHuX 1 3 HeCTaHJApTHI JieTali, B 1HIIOMY 12
CTaHJApTHUX 1 4 HeCTaHIapTHUX. BuiiMaeThcs HaBMaHHS 3 KOKHOTO SIIIIMKA T10 OJ1-
Hii nerani. SIka HMOBIPHICTD, IIO:

a) oOuJIB1 IeTam CTaHAApTHI;

0) oOuIBa HECTaHIAPTHI;

B) 3 TIEPILIOTO SITUKA CTAHJAPTHA, 3 IPYTrOTO HECTAHAAPTHA;
I') OJHAa CTaHJAapPTHA;

1) xo4a O oJiHa cTaHjapTHA?

2.5. VIMOBipHiCTb ypaxkeHHs Lii IpH ogHOMY moctpini 0,7. CTpinsba BeaeThes
710 TIEpUIOro BIYYEHHs, ajie He OUblle M'STh NOCTPLIIB. SIKka HMOBIPHICTH TOTO, 110
OyJie BUTpaueHeE:

a) 1Ba CHapsIu;
0) YOTUPU CHaPSIH;
B) N'ATh CHAPSIAIB?

2.6. Ctpinens BubuBae 10, 9, 8 ovok 3 WMoBipHicTIO BianosiaHo 0,1, 0,3 1 0,2.

3p006JieHO TpU MOCTPUIN. 3HANTH UMOBIPHICTh TOA1H:
a) Bci Ky Biyunsiv B 10;
0) Bci KyJi BIy4usid B 9;
B) JKOJHA KyJisg He Biyuniia B 10;
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I') )OJIHOTO pa3y He OyJio BUOUTO OLIbIIE § OYOK.

2.7. BuHuiyBau Bejie CTpiIb0y MO Ha3eMHIH 1T TphOMa HE3JIC)KHUMU yepra-
Mu. JIJist ypaskeHHs 11111 IOCTaTHRO TOMAJaHHs OJHOTO CHapsja B IUJIb. I71M013ip-
HICTh BIIyY€HHS OJIHUM CHapsI0M B mepiiil uepsi pisHa 0,2, B npyriit 0,3, B TpeTiid
0,4. 3HaliTH KUMOBIPHICTh Ypa)KEHHS II1JTi.

2.8.T'pyna BHHMINYBAdYiB aTaKye JIaHKy OoMOapayBalbHUKIiB. MMOBipHiCTH
3HUIIEHHS OJIHOr0 OomOapayBasibHUKA piBHO 0,5, 1BoX — 0,25, Tprox — 0,15. Bu-
3HAYUTU UMOBIPHICTH TOTO, IIIO:

a) Oyne 30utHii Xxoua 6 OluH OOoMOapayBAIbHUK;
0) Oyme 30uTO HEe MeHIIe 1Ba 60MOapayBaIbLHUKIB.

2.9. IMoOBIpHICTb BUSIBICHHS 1111 TpH ogHOMY T0J1b0T1 0,8. BuzHaunuTu imMoBi-
PHICTB TOTO, 10 Oy7e MOTPIOHO HE MEHIIIE YOTUPHOX MOJIBOTIB HAJ IIJUTIO.

2.10. JIns curHamizaiii mpo aBapil0 BCTAHOBJIIEHO J[BAa HE3aJEKHO MPAIFOIOYUX
CHTHAJTi3aTOpH. VIMOBIpHiCTB TOTO, IO MPY aBapii CHTHATI3ATOP CIPALIOE, JOPiB-
Hioe 0,95 g nepioro curHainizaropa i 0,9 qis gpyroro. 3HailTH WUMOBIPHICTH TO-
ro, IO TIPH aBapii CIPAIIOE TUIBKU OJIMH CUTHAII3ATOP.

2.11. ViMoBipHiCTh OHOTO BIIy4eHHS B LiJIb IPH OZHOMY 3aJII 3 JBOX rapMaT J0pi-
BHIO€ (,38. 3HalTH UMOBIPHICTh YPaXXKEHHS 1Tl TIPYU OJHOMY TOCTPLII MEPILIOO 3 rap-
Mart, SIKIIO BIJIOMO, 110 ISl JPYTO1 rapMaTH 11l KMOBIPHICTb 10piBHIOE (,8.

2.12. ViMoBipHicTh X04a 6 OJHOrO BIYYEHHS B LiNb HPU YOTUPHOX MOCTpPLIAX
nopiBaioe 0,9984. 3naiiT TMOBIPHICTH BIYUYEHHS B I[1JIb IIPU OJTHOMY ITOCTP1JI.

2.13. VImoBipHICTh X04ua O OJHOTO BIYYEHHS CTPLIBIEM B IIJIb MIPU TPHOX MOCT-
pinax popiHtoe 0,875. 3HalTH UMOBIPHICTH BIIYYSHHS B I1JIb IPU OJHOMY TTOCTPLII

2.14. J[Ba CTPiMbIl CTPLIAIOTH 110 MilteHi. IMOBipHICTh BIy4eHHS B MillleHb [P
OJIHOMY mocTpim st nepuioro pieHa 0,7, mis apyroro 0,8, 3HailT WUMOBIPHICTH
TOTO, 1110 TIPU OJHOMY 3aJITI B MIIIIE€Hb BIIYYUTh TUIKU OJIUH CTPLICIIb.

2.15. JIBa cTpiiblll OJJHOYACHO CTPUIAIOTH MO OJHINA MILIEHI, pOOJIAYM MO OJHO-
My rocTpiny. FIMOBIpHiCTb OJHOTO BIIydYeHHS B MillleHb IPH 1boMy piBHa 0,42. Bu-
3HAYUTHU WMOBIPHICTH BJIYYEHHS B MIIIEHb IPU OJHOMY MOCTPUIl APYTUM CTPiJib-
11eM, KOJIM B1JJOMO, IO JUIsl IEPIIOTO 1151 IMOBIPHICTH piBHA 0,6.

2.16. CtyaeHT po3mykye noTpiOHy Homy Gopmyiay B TpbOX JOBIJHUKAX.
MmoBipHicTh TOTO, 1m0 GOPMYa MiCTHTBCS B MEPIIOMY, APYTOMY, TPEThHOMY
NOBIIHUKAX, BiANOBIAHO nopiBHIOE 0,6; 0,7; 0,8. 3HaliTH UIMOBIpHICTH TOTO,
o ¢popmysia MICTUTHCS:

a) TUIBKU B OJTHOMY JIOBITHUKY;
0) TIIBKHU B IBOX JIOBIHUKAX;
B) V BCIX TPbOX JIOBIJTHUKAX;

') Y )KOJTHOMY JOBIJHUKY.

2.17. Ha cknaai 15 omHOTUNMHUX arperarTiB, 5 3 HU3 MaloTh JeekTH. I3 ckimaxy
ojiep>kaHo 3 arperatd. BuzHaunTy WMOBIPHICTH TOTO, IO X04a O OJMH 3 OJieprKa-
HUX 13 CKJIaJly arperatiB Oyjie 3 1e(eKToM.
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2.18. 3 xoyioay, MO0 MICTUTH 52 KapTKH, BUNMAIOTh HayraJ TpU KapTku. Burs-
THYTI KapTKU B KOJIOJy HE MOBEPTAIOThCSA. 3HAWTHU HMOBIPHICTH TOTO, IO CEpel
HUX He OyJie Hi OJIHOTO Ty3a.

2.19. 3 uudp 1,2, 3, 4, 5 BuOUparTh Ha3I0Taa OAHY, a 3 THX, 10 3ATUIIUINACS,
Apyry. 3HAUTH UMOBIPHICTH TOTO, 1110 Oy/ie BUOpaHa HenapHa 1udpa:
a) MepuInii pas;
0) npyrui pas;
B) 00uBa pasu.
2.20. IIpu ogHOMY IUKJI OTJISIAY PaAiOIOKAIIAHUAN CTAHII IJTb BUSBISAETHCS 3
MoBipHicTiO 0,7. BusBIIGHHS 111J11 B KO)KHOMY IUKJI1 BiIOYBA€THCS HE3AJEHKHO BiJl
IHIIWX. 3HAUTH UMOBIPHICTH TOTO, 1110 NP 5 IUKJIAX 1171k Oy/i€ BUSBIICHA.

2.21. VIMOBipHiCTb TOTO, 110 B €JIEKTPUYHOMY JIAHIIOTY HAIIPY’KEHHS IepeBH-
IIUTh HOMIHAJIbHE 3HaueHHsA, aopiBHIoe 0,15. Tlpu migBuIieHOMY Hampy)KEHHI
WMOBIpHICTh aBapii Mpuiaay CIOXUBaya €JIEKTPUYHOTO CTpyMy nopiBHIoe 0,85.
BuzHauutu MIMOBIPHICTh aBapii Npuiialy BHACHIIOK M1JBUILIEHHS HAMIPY>KEHHS.

2.22. B smuky cepen 100 ongHakoBux Ha BuDsig aetaned 80 cranmapTHux. [3
AIIMKA B3ATO ABI AeTalli. 3HAUTH MMOBIPHICTh MOKJIMBUX MPH IIbOMY HACJI1JIKIB.

2.23. AGoHeHT 3a0yB ocTaHHIO IMGpY HOMepa TesnedoHy 1 ToMy Habupae ii Ha-
BMaHHS. Bu3HaunTi WMOBIPHICTH TOTO, 1110 HOMY JOBEAETHCS J3BOHUTU HE OLIbIIE
HDXK B TPU MICIIS.

2.24. VIMOBipHiCTh BIy4eHHs B 1IiJIb TIPH CKUJaHHI 6oMOu nopisHioe 0,7. Hmo-
BIpHICTB TOTO, 1110 O0MOa He BUOyxHe, fopiBHIOE 0,08. 3HATH HMOBIPHICTH PyHHY-
BaHHA 00'€KTa, SKIO Oyje CKUHYyTa 07Ha 6oMOa.

2.25. V mimky 3mimani 30% KOTYIIOK 3 HUTKaMu 01510T0 Kosibopy 1 70% — ve-
PBOHOTr0. 3HAWTH WMOBIPHICTH TOTO, IO BUIHATI HA30TaJ] ABl KOTYIIKH OyAyTh 3
HUTKAMH OJTHOTO KOJbOPY.

2.26. 3 ypHHU, 110 MICTUTh KyJii 3 HOMepamu 1, 2, ... 9, MOCTITOBHO BUTATYIOTh
JIB1 KyJIi, IPUUOMY TIepIa KyJis MOBEPTAEThCS, SKIIO HOro HOMEp HEe PIBHUHN OJIU-
HULI. 3HAUTH WMOBIPHICTh TOTO, IO KYJIA 3 HOMEpOM 3 Oyze BUTATHYTa IPH JIpY-
rOMY BUTATHEHHI.

2.27.V naumi 8 matpoHiB, 2 3incoBaHi. HaBMaHHs BUOMpalOThCS 3 maTpoHU 1
MPOBOJIUTHCA CTPLIKOA. BU3HAYMTH MMOBIPHICTH TOTO, CTO MPHU CTPUILOI BiIOY-
JEThCA 2 MOCTPUIH.

2.28. IMOBipHiCTh TOTO, 110 TIPH OJZHOMY MOCTPiTi CTpijelh BIYYUTh Y Iilb,
piBHa 0,4. CKUIbKM TOCTPLIIB TOBUHEH 3pOOUTH CTplJielb, 00 3 HMOBIPHICTh HE
menie 0,9 BiH BIy4UB Y I1JIb IPUHANMHI OJTUH pa3?

2.29. IMOBipHiCTh TOTO, IO MPH OJHOMY HOCTPiJi CTPIIOK BIYYHTb Y JECATKY
piBHa 0,6. CKUTbKH MOCTPLTIB TOBUHEH 3pOOUTH CTpPijellb, 1100 Xxo4a O pa3 BIy4UThb
y IE€CATKY 3 UMOBIpHICTH HE MeH1Ioi 0,87

2.30. BuzHaunty HaAiMHICTh TEXHIYHOI CHCTEMH, 300pa)K€HO1 Ha PUCYHKY, 3a
BIJIOMUMHU HMOBIPHOCTSIMU 0€3BIIMOBHOT POOOTH OKpEMUX i1 €JIEMEHTIB.
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0,7 ]
Q—— 0,5 —| 0,8 o
0,5

2.31. BuzHauntu HaAIAHICTh TEXHIYHOI CHCTEMH, 300pakKeHOi Ha PHUCYHKY, 3a
BIJIOMUMH WMOBIPHOCTSIMU O€3BIIMOBHOI POOOTH OKPEMHUX 11 €IEMEHTIB.

0,5 0,6
o— 0,6 —-[:: ::] [:: — ::]-—43

0,4

2.32. Bu3HauuTu HAAIWHICTh TEXHIYHOI CHCTeMH, 300pakeHOi Ha PHUCYHKY, 3a
B1JIOMUMHU WMOBIPHOCTSIMU 0€3B1IMOBHOI POOOTH OKPEMHX ii €JIEMEHTIB.

0.4 0,5 0,6

o— 0.6 —| —O0

TemaNe 3. dopmy.sa nmoBHoI iiMmoBipHOCTI i popmyJia beiieca

3.1 ®opmyJia NOBHOI MMOBIPHOCTI

Hacnigkom 000X OCHOBHUX MPaBUJI TEOPii HMOBIPHOCTEM — MpaBuiia 10JaBaHHS 1
MpaBuja MHOKEHHS — € opMyJia MOBHOI KIMOBIPHOCTI.

Hexait B yMoBax mocBiy mojiist A 3'sIBISE€THCS CHIIBLHO 3 OJTHIEIO 3 TTOBHOI TPYIH
HecyMicHUX mofii (rimore3) H, (ie {1,2,...,n}), Bimomi anpiopHi iimoBipHicTi P(H;) Ko-
’KHOT TimoTe3u i yMOoBHI WMOBipHOCTI P(A/H;) noxii A 3a yMOBH, 1110 3A1MCHUIACS Ta
a0o I1HIIA TinoTe3a, TOAl MMOBIPHICTh MOJ1i A BU3HAYAETHCS 32 (POPMYJIOK MOBHOL
HMOBIPHOCTI:

P(A)=) P(H,)-P(A/H,), (3.1)
i=1
ne P(H,) — UMOBIpHICTb rinote3un Hi; P(A/H,)— yMOBHAa WMOBIPHICTh MOl A TpH

3/1MICHEHHI TnoTe3u H,.

Hpuxaan 1. € 15 ex3ameHaniiHuX O61JI€TIB, KOXKHHUM 3 SKUX MA€ I10 JIBA TTUTAHHS.
CryneHT 3Hae BIANOBII HA 25 3anuTaHb. 3HAUTH UMOBIPHICTh TOTO, 1110 €K3aMeH Oy-
Jle 3IaHMH, SKIO JJIg 1bOTO0 JOCHTH BIAIIOBICTH Ha OOMBA 3allMTaHHS CBOro OliIeTa
a0o0 Ha OJIHE 3allMTAaHHS 3 CBOro O1jeTa 1 Ha ojIHE (32 BUOOPOM BUKJIa[ayva) 3alUTaHHs
3 10JaTKOBOro Oiera.

Po3ss’s3anns. Buznaunmo moii: rimore3a H; — CTyJIeHT 3Hae 0OuaBa 3alUTaHHS
CBOro Ourera; rinmore3a H, — CTYAEHT 3 JIBOX 3alUTaHb CBOTO OijieTa 3HA€ OJUH.

25 24 . )
P(H)= "=} P,y =2 2 5.2 250 25,
30 29 30 29 30 29 870 87
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YMOBHI HUMOBIPHOCTI OMii A: P(A/H\)=1, P(4/H,)= 24
2

25 24 . 25 24 190
P(A)= P(H)- P(A/ H )+ P(H,)- P(A/H,) = = . 23 14 22 22 _ 20
(A) = PCHL)- P(AT )+ PO - PUATHL) =0 o 1 e e =008

3.2 ®opmyaa beiieca

Axmo Bigomi anpiopHi (70 BUTIPOOYBaHHS) WMOBIPHOCTI TIMOTE3 1 BIIOMO, IIIO
nomisi A cramacsi, TOo amoctepiopHi (mical BUMPOOYyBaHHS) WMOBIPHOCTI TiMOTE3
P(Hi/A), (i=1, 2, ... , n) o0uucmooTh 3a (popmy.ioio beiieca:

P(H;)- P(A/H;)
P(H/A)=— . J= 12..n . (3.2)

D" P(H;)-P( A/H)
i=1

dopmyna beiteca 1a€ MOXKIUBICTh IEPETISIHYTH HMOBIPHOCTI TIMOTE3 3 YpaxXyBaHHIM
OTPUMAHOTO pe3yJbTaTa eKCIIePUMEHTY.

Ipukaan 2. Ha ckinan HaAXoAUTh MPOAYKLIS TPhOX (PaOpuK, MPUUOMY YacTKa
poIyKIist mepioi ¢padpuxu ctaHoBUTH 20%, npyruit — 40%, Tpetboi — 30%. Binomo
TaKOX, 110 CEPEIHIN BIJICOTOK HECTaHIAPTHUX BUPOOIB s mepioi padpuku cTaHo-
BUTH 1%, npyruit — 2%, TpeThoi — 3%. 3HaiiTH KMOBIPHICTH TOTO, I110: a) HAYTa B3s-
TUW BUPIO BUSBUTHCS HECTaHIAPTHUM; 0) BUPIO BUTOTOBJICHUI Ha mepiliid dhadpwuii,
SKIIO BOHO BUSIBUJIOCSI HECTaHAAPTHUM.; B) Ha sIKik (aOpuill HaiBiporijHime OyB
BUTOTOBJICHUI BHUPIO, SKIIIO BOHO BUSBUJIOCS CTaHIaPTHUM?

Po3zé'a3uns. a) BU3HAUMMO MOAIT: 4 — HA3/10Tal B3SITUI BUPIO BUSIBUTHCS HECTAH-
JapTHUM; TinoTe3a H; — Ha3moraa B3sTUN BUPIO BUTOTOBJICHUM Ha mepiiiid ¢hadpuili;
rinore3a H, — Ha apyriid gadpuui; rinote3a H; — Ha TpeTiil ¢padbpuii. Bei rinoresu
HECYMICHi i CKJIa#aloTh MOBHY IPyIly. MIMOBIpHICTh KOXKHOI TillOTE3H BU3HAYAETHCS
MEPEKIIAA0M MPOLUEHTHOI YaCTKU MPOAYKIIii BIAMOBIAHOT (haOpuku B 6€3p03MIpHY Be-
auuuHy, ToOTO AuteHHsM Ha 100%. Tak, P(H,)=0.2;P(H,)=0,4; P(H,)=03.
AHaNOriYHO  BH3HAYAIOTh  YMOBHI  HMOBIpHOCTI momii A:  P(4/H,)=0,01;
P(A/H,)=0,02; P(A4/H,)=0,03. Tenep, BukopucroBytouun (opmymny (9), MoxHa
OTpUMATH IITyKaHy MOBHY WMOBIPHICTh TOIT A4:

PA)= iP(Hi)'P(A/Hi) =P(H,)- P(A/ H,)+ P(H,)- P(A/ H,)+ P(H;)- P(A] H;) =

i=l

=0,2-0,01+0,4-0,02+0,3-0,03=0,019;

0) Beomo, 1o noxist A Bxke ctanocs. Tpeba 3HalTH anmoCTepiOpHY WMOPIBHOCTD
rimores3u H,.

[lykany iMOBIpHICTb 3HaineMo 3a Gpopmyiioro beiieca:

P(H,)-P(A/H)) _ P(H,)-P(A/H,) _ 0.2-0.01
iP(H,.).p(A/Hi) P(4) 0,019

i=1

P(H,/ A)= = 0,1053;"
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B) 1100 BU3HAUUTH, Ha KiH dhaOpulll HailBiporigHilie OyB BUTOTOBJICHUI CTaH 1a-
pTHHI BUPiO, HEOOX1THO MOPIBHATH MK COOOIO BCI alloCTEPiOpHI HMOBIPHOCTI TiMoO-
T€3: P(H,/A), P(H,/A), P(H,/A).3a yMOBOIO 3aJia4l BUPIO BUABHUBCS CTaHAAPTHUM,
TOOTO cTajacs Mmoaisd 4.

ITonii A1 4 € mpoTuyie)XKHUMU. 3 BUpaxyBaHHsM (2.4)
P(A)=1-P(4)=1-0,019=098]1.
OOUHUCITIOEMO YMOBHY WMOBIPHICTB MOJIIT 4 MPU YMOBI, IO MiATBepAMIacs rinore3a H;:
P(A/ H)=1-P(4/ H)=1-0,01=099 ,
P(A/ H,)=1-P(4/ H,)=1-0,02=098, P(4/H,)=1—P(A4/H,)=1-003=097.
3a popmymnoro beiieca:

P(H,)-P(A/H,) 0,2:0,99

P(H,/A)= ~ ~0,2018 »
P(A) 0,981
— 04098 - :
PH, 1 A)=22970 03906, pea, 1 a) =222 _ 2966 .
0,981 0,981

HaiiGinpmior0 anocTepiopHOr WMOBIPHICTIO Mae apyra rinore3a. OTxe cTaH-
JapTHUM BUP1O HMOBIpHIIIE BCHOTO OYB BUTOTOBJIEHUH Ha Apyriid (padpuil.

3amavi 1151 CaMOCTIHOTO PO3B 'A3aHHA

3.1. Y naGoparopii € 6 KoMmm'ioTepiB mepuioro Tumy i 4 gpyroro tumy. MIMoBip-
HICTh TOTO, IO MiJ] Yac JEIKOTO PO3pPaxyHKy KOMIM'IOTEep HE BUiiie 3 Jady, piBHa 0,95
mutst iepioro tumy 1 0,8 ms apyroro tumy. CTyIeHT NpOBOAUTH PO3PAXyHOK HA Ha-
BMAaHHsS BUOpaHOMY KOMM'tOTepl. 3HAWTH WMOBIPHICTH TOTO, IO JIO0 3aKIHUEHHS PO3-
paxysky IIK He Buiine 3 nmany.

3.2. B smuky mictuthesa 12 geranelt, BUrotoriaeHux Ha 3aBoji Nel, 20 peranei,
BUTOTOBJICHMX Ha 3aBoai Ne2 i 18 meraneif, BuroToBieHux Ha 3aBomi Ne3. MmoBip-
HICTh TOTO, IO JIe€Tajlb, BUTOTOBJIEHA Ha 3aBOjI1 Nel, BiAMIHHOI siKOCT1, piBHA 0,9, nis
neranei, BUrotoriaeHux Ha 3aBoji No2 — 0,6 1 Ha 3aBoai Ne3 — 0,9. 3naiiTu iiMOBIp-
HICTh TOTO, III0 BUTATHYTA HABMaHHS JCTalh BUSBUTHCS BIIMIHHOI SKOCTI.

3.3. Tlo niTaKy poGHTBHCS TPH OAMHOYHI MOCTPinH. MIMOBipHICTH MOMAZAHHS TIPH
nepomy noctpini 0,5, npu apyromy 0,6, npu Tpetbomy 0,8. JIjst BUBEIEHHS JliTaka
3 JTay AOCTaTHHO TPHOX BiIy4eHb. [Ipu ogHOMY MOMagaHHi JiTaK BUXOIUTH 3 Jaay 3
rimMoBipHicTh 0,3, ipu 1Box — 0,6. 3HATH KMOBIPHICTH TOTO, IO B PE3YyJbTaTI TPHOX
MOCTPUIIB JIITaK Oyje 30UTHIA.

3.4. Y nepunii ypHi Mictutbest 10 Kynb, 3 HUX 8 Outux, B Apyrii ypHi 20 Kyiib, 3
HUX 4 OumuX. 3 KOXKHOI YPHM HaBMaHHS BUTATHYJM MO OJHIA KyJji, a MOTIM 3 IUX
JBOX KyJb HaBMaHHS B3SUIM OJHY KyJIt0. 3HaWTH WMOBIPHICTH TOTO, IO B3sATa Olia
KYJISL.
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3.5. € aBi ypau. Y nepmiit 3 611ux 1 4 4OpHI KyJ, y Apyrid - 6 611ux 1 3 4opHi
KyJi. 3 IepIioi ypHU B APYTY MEPEKIAIal0Th 5 KyJlb, MICIS YOTO 3 APYroi ypHU BUK-
MaroTh OJHY KyJIt0. BU3HauuTH WUMOBIPHICTH TOTO, III0 BOHA BUSBUTHCS O1JI010.

3.6. barapes 3 TproX rapmar 3poOusa 3ajil, NPy bOMY 2 CHapsIu MOTpanuid B
i1b. 3HAMTH WMOBIPHICTH TOTO, IO MEpIla rapmara jaja mpomax, SKIIOo WMOBIp-
HICTh BJIyY€HHS B LUIb Ui mepuioi rapmatu aopiBHioe 0,4, mist apyroi — 0,3, mis
Tpetboi — 0,5.

3.7. Yucna BAaHTOXKHUX MaIIWH, 1110 TPOIKKAIOTH M0 MI0CE, HA IKOMY CTOITh O€H-
30KOJIOHKA, BITHOCUTBHCS JI0 YHMCJIA JIETKOBUX MAILMH, 10 MPOTKIKAIOTH MO0 TOMY X
moce, sik 3:2. VIMOBIpHICTb TOTO0, 110 3aIpaBIsTHMEThCS BAHTAXKHA MAIINHA, PiBHA
0,1, a nmerkosa — 0,2. JIo OEH30KOJOHKH Tij'iXajna aJig 3alpaBKU MallldHA. 3HAUTH
HWMOBIPHICTB TOTO, 1110 1€ BaHTAXKHA MAIIMHA.

3.8. Cepen 10 cTpinbIliB — 1Ba MaliCTpH CIIOPTY, K1 BpakaroTh 10 mimenei 3 10;
OJIUH TEPIIOPO3PSATHUK, KU Bpakae 9 3 10; 4oTupu Apyropo3psagHUKU, SKi Bpa-
xarTh 8 3 10; Tpu HOBakH, BpakaroTh 1Mo 7 Mmimene uzl0. Slka IMOBIpHICTh TOTO,
10 BUKJIMKAHUN HA370TaJl CTPUIEIh Bpa3uTh miapsa 3 mimeHi? Slka HMOBIpPHICTb TO-
o, 10 TOCTP1JI 3pOOKB MEPIIOPO3PSATHUK, SIKILIO TOH, 1110 CTPIJISAB Bpa3uB 3 MillIeHI?

3.9. Ha cknan moctymnae mpoaykiiis TppoX (Gabpuk, MpUuuoMy MPOAYKIIS MEPIIoi
ckianae 20%, apyruit 46% 1 tpetboi 34%. Bigomo, 1o cepenHiii BiJICOTOK HECTaH-
JapTHUX jAeTanei s nepioi ¢adbpuku piBHui 3%, npyroi — 2%, tpetboi — 1%.
3HalTH UMOBIPHICTH TOTO, IO HABMAHHA B3ATHI BUPIO BUTOTOBJIEH Ha nepuiil ¢ao-
pHIIl, KO BIH BUSIBUBCS CTaHIAPTHUM.

3.10. Texct nporpamu ckiaaaeTbes 3 55 Oyks, 30 mudp 1 15 crneniaibHUX CUMBOJTIB.
JIMOBipHiCTb MOMUIIKM TIpU BBeJICHHI morpamu pisHa 0,02 jutst Gyib-sKoi 6yksu, 0,01 st
Ooyab-skoi tudpu 1 0,08 i OyAb-SIKOTr0 CIEIIaIbHOTO CUMBOJY. 3HAUTU MMOBIPHICTH
0€3MOMUIIKOBOTO BBEICHHSI HABMAHHSI B3 TOIO CUMBOJY IIPOTrpaMu. 3HAMTH WMOBIPHICTb
TOTO, IO BBE/IEHA ITU(PA, KO BBEICHHS MPOMIILIO 0€3 MOMUIIKH.

3.11. YV mipamiai n'sTe TBUHTIBOK, TPH 3 SKHX OOJIaJIHAHI ONTHYHHUM TIPHIIIJIOM.
VIMOBipHiCTB TOTO, IO CTPiseIh ypasHTh MillleHb TIPH MOCTPifi 3 TBUHTIBKM 3 ONTHY-
HUM TPULIUIOM, JopiBHIOE 0,95, st TBUHTIBKU 0€3 onTudHOro npuiiny — 0,7. 3Hai-
T UMOBIPHICTH TOTO, 1110 MillIeHb OyJle Bpa)eHa, SKIIO CTPLUIeIh 3pOOUTh OJIMH TOC-
TpiJd 3 HABMaHHS 00paHOi 'BUHTIBKHU.

3.12. Y rpyni cnopremeniB 20 MKHUKIB, 6 KoB3aHAPIB i 4 dirypuctu. MiMosip-
HICTh BUKOHATHU KBali(iKalliiHy HOpMY JOPIBHIOE: i JmxkHUKa — 0,9, 111 KOB3aHs-
pa — 0,8, misa dirypucra — 0,75. 3HaliTH UMOBIPHICTH TOTO, 1[0 HABMAHHS BUKJIMKA-
HHM CIIOPTCMEH BUKOHAE HOPMY.

3.13. Tpets yacTuHA OJHIET 3 TPHOX MAPTIN € IPYTOCOPTHOIO, 1HIII JAETalll y BCiX
napTisix — nepuioro copty. Jleranb, B3sTa 3 OAHIEI MapTii, BUABUIIACS MEPIIOCOPT-
HOI0. 3HAWTHU UMOBIPHICTH TOTO, IO A€Taslb Oyja B3sTa 3 MapTii, 10 Ma€ IPYrocopT-
H1 JeTanl.
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3.14. MMoBipHiCTb BCTYIY 0 IHCTHTYTY BUIYCKHHKA CepeIHbOI MKOIH piBHa 0,6,
texHikymy — 0,7, miarorosyoro BijaineHHs — 0,8. Cepen koxxuux 100 aliTypieHTIB —
50 BUITYCKHHUKIB CEPEIHBOI IIKOJH, 25 — TEXHIKYMIB 1 25 — MATOTOBYUX BIIJICHHS.
BunankoBo BuOpanuit abiTypi€HT BCTYIUB JI0 IHCTUTYTY. SIka HMOBIPHICTh TOTO, IO
a0iTypieHT OyB BUIIYCKHUKOM: &) CEPEAHBOI MIKOJIH; 0) TEXHIKYMY; B) IMiJATOTOBYOTO
B1UTIJIEHH?

3.15. Touku 1 THpe B TenerpadHOMy KOJI BUKPUBIISIOTHCS HE3AJIEKHO OIUH BiJl
OJTHOTO 3 OJHAKOBOIO HMMOBIipHicTIO 0,15. 3HalTH WMOBIPHICTH TOTO, IIO: &) CIOBO 3
YOTUPHOX CUMBOJIB INepeaHe 0e3 BUKPHUBICHHS; 0) B CJIOBI 3 TPbOX CHMBOJIB BH-
KPUBJICHO HE O1JIbIIIE IBOX CUMBOJIIB.

3.16. Y mipamifi aecsiTh TBUHTIBOK, YOTUPHU 3 SIKMM 0OJaHAHI ONTUYHUM IPUIIi-
oM. VIMOBipHiCTh TOTO, 110 CTpielb ypasuTh MillleHb MPU MOCTPLN 3 TBUHTIBKH 3
ONTUYHUM TPUIILTIOM, TopiBHIOE 0,95; i1 TBUHTIBKM 0€3 onTuyHOTro mpuiiny — 0,8.
Crpinenp ypa3uB MillleHb 3 HaBMaHHs oOpaHoi rBUHTIBKU. 1[0 iMOBIpHilIe: cTpijienb
CTPUISB 3 TBUHTIBKH 3 ONTHYHUM MPHUIILITIOM a00 6€3 HhOTO?

3.17. .Ha tprox gouok — Ipy, Oneny, Mamry B ciM'l mokJiafieHuii 000B'I30K MUTH
nocya. Ockunbku Ipa crapmia, i qoBoauthesi BUkonyBatu 40% Bciei po6oTu. [Hmm
60% po6OTH 1OBOAATECS MOpiBHY Ha Oneny i Mamry. FiMoBipHicTb mo-HeGyb po3-
OUTH 3 TIOCYTy ITiJT 9ac 0JJHOr0 MUTTS Juid Ipu, Onenn 1 Maim BiJITTOBITHO JIOPiBHIOE
0,02; 0,03; 0,04. batbku HEe 3HAIOTh, XTO YEPIyBaB yBeUepl, ajie BOHU YyJIU JI3BIH PO-
30uroro mocyny. flka WMOBIpHICTH TOTO, 10 mocya muwia: a) Ipa; 6) Omnewna;
B) Mama?

3.18. 3 neporo Bepcrara Ha 300pKy noctynae 40% Bcix aerajnei, 3 Apyroro —
30%, 3 TpeTroro — 20%, 3 yerBeproro — 10%. Cepen aeranen 3 nepmoro Bepcrara —
0,1 6pakoBanux, 3 apyroro — 0,2%, 3 Tpetporo — 0,25%, 3 gerBeptoro — 0,5%. Ha
300pKy MOCTyIuia OpakoBaHa JeTalb. SIka HMOBIPHICTH TOTO, III0 BOHA MOCTYIHJIA 3
IpyTroro Bepcrara?

3.19. EnekTpoHHMI NPpUCTPINA CKIIAA€Thes 3 8 OJIOKIB, 3 3 SKUX BIAMOBJISIOTH 3
moBipHicTio 0,1., a 11111 3 #iMoBipHIcTIO 0,15. fIka IMOBIPHICTH BIJIMOBH HaBMaHHS
BUOpaHOTO OJIOKY?

3.20. Cepen N exzamenariiaux 0inetiB n (n<N) «macauBux». J[Ba cTyAeHTIB mi-
JIXOJIATh 3a OlIeTaMu OJIUH 3a 1HIIMM. BU3HAYUTH, Y KOO 13 CTYJEHTIB: y MEPIIOTO
a0o0 y apyroro, Oyjie OiybIlie HMOBIPHICTD Y3STH «ILACIUBUI» O1IET.

Tema Ne 4. IIoBTOpeHHS eKCIIEPUMEHTY

4.1 ®opmyaa bepuysii

BunpoOyBaHHSI HA3UBAIOTHCS HE3ANEHCHUMU, SKIIO UMOBIPHICTH TOTO 20O 1HIIIO-
ro HacHiAKy BUIIPOOYBaHHS HE 3aJI€KUTh BiJ TOTO, K1 HACHIJIKK MaJH 1HIII BUIIPO-
OyBaHHS.
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He3zainexxHi BUIIpoOyBaHHSI MOXKYTh IIPOBOJIUTHCS K B OJHOTHUITHUX YMOBaX, TakK i
B Pi3HUX. Y MEPIIOMY BUMAAKY WMOBIPHICTH MOSIBU SIKOICh MOAIl A Y BCIX BUIIPOOY-
BaHHS OJIHA 1 Ta K, Y APYTrOMY BHUIIAJIKy BOHA MIHSAETHCS BiJl JOCIIAY 0 AOCIITY.

®opmyaa bepuyJuti. IMOBIpHICTH TOTO, IO B 77 HE3JIEKHUX BUIIPOOYBAHHSX, B
KOKHOMY 3 SIKUX WMOBIPHICTb MOSIBU MOJIIi JOPIBHIOE p (0< p<1), IOAIST A HACTYIUTh
piBHe k paziB (6aiimyxe B sIKiil OCIIJOBHOCTI), BU3HAYAETHCS 3a (OPMYIIOL0:

P, (ky=Cr-p*-(1-p)"*. (4.1)

Mpuxaaa 1. [IpoBoautbest S MOCTPLNIB MO MilI€H] 3 UMOBIPHICTIO YJIYYEHHS KO-
xHoro (,7. SIka UMOBIPHICTB TOTO, 110 Oyze: a) TouHe 3 BIy4YeHHs; 0) He MeHIe 3a 4
BITyY€Hb; B) HE OLIbIIE 32 3 BIIyYCHbD.

Po3g'a30x. a) IpoBOAUTHCS 1 = 5 HE3aJEKHUX BUIIPOOYBaHb 3 UMOBIPHICTIO YITy-
YeHHS B MIIIEHb B KO)XHOMY 3 HUX p = (0,7. UMOBipHICTH TOTO, 1110 OyAe TO4HO k = 3
BIYYEHHS, OOUHCIIOEThCS 3a popmysioro bepHyi:

Ps(3)=C2-0,73(1-0,7)* =0,3087 .

0) mofito A, sKa mojsirae B TOMy, 1110 MpU 5 mocTpiiax Oyae He MeHIe 3a 4 BIy-
YeHb, MOXKHA PO3TJISIATH K CYyMY JIBOX HECYMICHUX noAiil: B —4 Bnyuenns 35 1 C
— 5 BIy4eHb 3 5.

PB)=PB(4)=c?-07*(1-07)" =036015, PC)=R(5)=C3-0,7°(1-0,7)° =0,16807,
Tomi P(A) = P(B)+P(C)=0,36015+0,16807 = 0,52822 ;

B) MIPKYIOYM aHAJIOT1YHO, WMOBIPHICTh MOAIT — HE OLIbIIEe TPhOX BIYYEHb IPH
M'ATA MOCTPUIAX MOXHA OOYMUCIUTH, K CyMYy MMOBIPHOCTEH YOTHPHOX HECYMICHHUX
MMO1H:

P(A4) = P, (0)+ (1) + P (2) + F5 (3).

Opnak, nonii 4 (He OiIbIe TPHOX BIYYEHb MPHU M'SATH MOCTpiiax) 1 (HE MEHIIe
YOTUPHOX BIYYEHb NpPU M'STH TOCTPUIAX)  MPOTHIECKHI OAUH OJHOMY, TOMY
P(A)=1-P(4)=1-0,52822=0,47178 .

4.2 JlokaabHa Teopema Jlanaca

SKIIO KUTBKICTh HE3aJCKHUX BUMPOOYBAHb JIOCUTh GeNUKA, 3aMICTh (HOpPMYIIH
bepuymii TpeGa KOpUCTYBATUCS JIOKANbHOIO 1 iHme2panbHow meopemamu Jlannaca,
AK1 JIaI0Th MPUOJIU3HUI PE3yNbTaT, ajie BIH TUM OJIMK4Ye 10 pe3ybTaTy TOYHOI (op-
Mysu bepHyii, YyuM O1IbIlIE KUIBKICTh BUIIPOOYBAHb.

JokaibHa Teopema Jlamiaca. VIMOBipHICTb TOTO, IO B 7 HE3IEKHUX BUIIPO-
OyBaHHSX, B KOXXHOMY 3 SIKUX MMOBIPHICTh MOSIBU MOJIIi TOPIBHIOE p(0< p<1), TIOMISA
HAaCTynuTh piBHO k pasziB (Oaiimyxe B sIKiM MOCIITOBHOCTI), MPUOIU3HO piBHA (TUM
TOYHIIIIE, HIK OlbIIIe n):

26



1

N olx), (4.2)

Pn(k):

x2

- k—n

e ¢lx)= J;—” e 2 — ¢ynkuis ['aycca, x= \/ﬁ) — aprymenT ¢yHKii ["aycca;

q=(1 — p) — IMOBIPHICTb NPOTUIIEKHOI MO

Bracmusocmi ¢ynxyii ¢(x) :
1) ¢yukuis ¢(x) — napaa, ¢(-x)=g(x);
2) Vjx>4, ¢(x)=0..

Y Jlomatky HaBeieHa Tabmui 3HadeHs GyHkuii ¢(x) Bix mosuTHBHOTO apry-
MeHTYy X (Tabun. 1).

Teopemy Jlamiaca pekOMEHIYETbCSI 3aCTOCOBYBATH TIpU npgq > 9.

Hpuxaaxg 2. € 50 myHOK, IO SIKMX BUNAAKOBUM YMHOM PO3KUIAIOTh 20 KYJIBOK.
KoskHa KysbpKa 3 0JTHAKOBOIO HMOBIPHICTIO MOKE MOIACTU B OY/Ab-SIKY JIYHKY. 3HAUTH
HMOBIPHOCTB TOTO, L0 B JIaHY JIYHKY IIOTa/i€ PIBHO OJIHA KYJIbKA.

Po3ss'szanna. a) 3a yMOBOIO 3a7a4i TpoBOAUThCS 1 = 20 HE3aJICKHUX KUJIKIB KY-

o . . 1 )
ABOK 3 OHAKOBOIO HMOBIPHICTIO NOTIATAHHA MPH KOKHOMY KHIKY p=— =0,02. Imo-
BIPHICTb MOMA/IaHHA B JTYHKY PIBHO OAHOI Kyl mpu 20 KUIKaX MOXHA OOYHUCIUTH 3a

nornoMoror popmynu bepuyii, ane npu n > 10 1e npuBeAe 10 HEBUIPABIAHO Be-
mukux obuunciaeHb. CKOpUCTaEMocs JIOKaJbHOIO TeopeMoto Jlaruiaca:

P, (1) = ox) st IEOTO 3a31ajeriapb 00YHCIITUMO BUPAa3H:
npq

k—n 1-20-0,2
Jnpg =4/20-0,2-(1-0,2) = 0,626, X = J?IZ =6 = 0,96, 3a Tabn. 1 (quB. JlogaTox

tabnuns 1) 3HaligeMo 3Ha4YeHHS QYHKITT ¢(0,96) = 0,2516. 3Haiigemo ITyKaHy WMOBI-

PHICTB:
9(0,96) 02516 0.4

P, ()= = ~ 0,
20() ’_npq 0.626

4.3 ®opmyaa Ilyaccona

Ko MMOBIPHICTh p MOABU TOJIi 4 B OKpeMOMY BUIIPOOYBaHHI OJIM3bKa 10
HYJI, TO HaBITh MPU BEJIMKUX 7 3HAYEHHSI HMOBIPHICTI, 0OUHCITIOBAHE 3a JIOKAIBHOIO
Teopemoro Jlamnaca, BUSBIIAE€TbCA HEAOCTATHHO TOYHUM. B Takux BUMaakax BUKOpH-
CTOBYIOTb (hOpMyiLy, ofepxany /lyacconom.

Teopema Ilyaccona. SKio WMOBIpHICTh p HAcTaHHS MOAIi 4 B KOXXHOMY BH-
npoOyBaHHI MMOCTIMHA, ajle Maja, YACI0 HE3aJeKHUX BUMPOOYBaHb 71 JJOCTATHHO Be-
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JMKe, al =np <10, TO HUMOBIPHICTH TOTO, IO B # BUIPOOYBAaHHAX MOJiA A HACTYIUTb
piBHO k pa3iB mpUOIU3HO piBHA
k
Py=2 e, (4.3)
k!
rme A = np

s dopmynu I[lyaccona HaBenenu tadnuii 3HadeHb QyHkiii P, (k) ( ais. Jo-
JaTOK Ta0uIs 3).

IMpuknan 3. MMoBipHiCT BUTOTOBNECHHS HecTaHaapTHOI nerani pisaa 0,004
3HaiTH UMOBIpHICTH TOrO, 10 cepea 1000 neranelt BUSBUTHCSA 5 HECTAHIAPTHUX.
Po3zg'azanna. Maemo n=1000, p=0,004, TOOTO BUKOHaHH BHUMOT1 T€OPEMU
Ilyaccona A=np=1000-0,004=4<10. 3a tabnunero Qyukuii [lyaccona (quB. JlogaTok
Tab.3) ipu, k=5 oxepkeMo:
k
P,(k) = %-eﬂ = Byy(5) = 0,1563.

3HaiinemMo WMOBIPHICTh TI€T K MOJIIT 32 TOKaJIBHOIO TeopeMoto Jlamaca.

Maemo  n=1000, p=0,004, k=35,

_k—np  5-1000-0,004 1 =0,501, ¢(0’501):0’3519

x_ = =
Jnpg  1000-0,004-0,996 1996

(0,501)  0,3519
1,996 1,9966
Toune 3nHauenns Hagae popmyna bepnymi:

Pyso (5) = C.ppy - 0,004° -0,996* = 0,1552.

[IlykaHa WMOBIPHICTb: Py (5) = L ~0,1763.

Takum yuHOM, y 1aHoMy BuNaaky (opmyina Ilyaccona gae HabaraTo OUIbII TO-
yHe HaOImkeHHs, HiK Gopmyra Jlamnaca.

4.4 InterpaabHa Teopema Jlamiaca

InTerpanbna Teopema Jlamaaca. VIMOBIpHIiCTH TOTO, IO B 71 HE3ANEKHUX BH-
poOyBaHHAX, B KOKHOMY 3 SIKHX MWMOBIPHICTH MOSIBA MOl J0piBHIOE p (0< p<1),
MOJIisl HACTYNUTh HE MEHIIE k; pa3iB 1 He OUIbIIE k; pa3iB (Oaiigyke B K1 MOCIIIOB-
HOCTI), MPUOJIU3HO piBHA (TUM TOYHIIIE, YUM OLIBIIE N):

P, (klakz):@(xz)_d)(xl)a (4.4)
ne CD(X ) = L r e B dx — inrerpanpHa dyHkuis Jammaca;
N2 *°
_k,—np . _ky—np : . .
X =——1 x — apryMEHTH 1HTErpabHOI QYHKIIT PO3MOALTY;

l NI . A pPq

q = (1 — p) — IMOBIPHICTb MPOTUJIEIKHOT TOI].
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Bnacmusocmi ¢hynxyiic @(x) :
1) ¢yukuis @(x) — HenapHa, @(-x)=-®(x);
2) V|x| >5, d(x)=0,5.

V Jlomatky HaBeleHa TaOIuIs 3HadYeHb QYHKIID @(x) BiJ MO3UTUBHOIO apry-
MeHTy x (Tabi. 2).

Mpukaan 4. VIMOBipHiCTs BIIydeHHs y MillleHb TIPH OJJHOMY HOCTpiJI JOpiBHIOE
0,8. 3naiiTi IMOBIpHICTH TOTO, 110 TIpH 100 mocTpinax, MileHb Oyje BpaxkeHa: a) pi-
BHO 75 pa3iB; 0) He MeHIIIe 75 pasiB.

Po3g’s3anns. a) 3a ymoBoOI0 3a7a4i mpoBoauThes n = 100 He3anexxHUX BUIIPOOY-
BaHb 3 UMOBIPHICTIO MOSIBU MO/ B KOXkHOMY p = 0,8. BuzHauumo mykany imMoBip-

HICTh 3a JIONOMOTOI0 JIOKaJIbHOI Teopemu Jlammaca. st mporo 3a3majeriap oOuuc-

k—np _ 75-100-0,8 .
JIUMO BHpa3u: -/npg =./100-08-(1-0,8) =4, x=\/£= 4 =-125. Buacnigok mnap-

HocTi ¢ynkuii ["aycca o(-1,25)= 9(1,25)=0,1826 . [Ilykana WMOBIPHICTB:
(-1.25) _ 0,1826

Jnpg

0) ckopucraemocsi 1HTerpajpbHOI0 Teopemor Jlamaca mnpu  »=100;
p=08; ¢=02; k =75; ko, =100:

Py, (75) = L4 = 0,0456 -

P,(ky,ky)=P(75;100) =@(x2)_@<xl)=®(k2 —l’lpJ_@(kl —an _

\pq \PY

=@(Wj‘@(W)=@<5)‘@<‘1’25)'

Ockimbku  @(—x)=-®(x), T0D(5)-®(-1,25)= & (5)+ @ (1,25 ), @ MOTIM 1O Tabm. 2
(muB. Jlomatok ) 3HaiiTH BiAMOBIAHI 3HAYeHHS QYHKIIT. Y pe3ylbTaTi OTPUMAEMO:

P, (75:100) = @(5) + @(1,25) = 0.4999997 + 0,3944 =~ 0,8944 .

Mpuknan 5. IMOBIpHiCTb BiZBiIyBaHHS CTYIEHTOM OYIb-AKOI JEKIii 33 KypcoM
"Teopist iiMoBipHOCTER" nMOpiBHIOE p = 0,9. BU3HAUMTH MMOBIPHICTH BIABIAYBaHHS
CTYJIEHTOM He MeHIle 12 nekuii 3 16 3amiaHoBaHUX y CEMECTPI, SKIIO WMOBIPHICTb
1oro mosiBu Ha Oy/b-siKiil Jiekiii ckianae 0,9.

Po3zé’sazanns. 3a ymMoBOIO 337a4l MPOBOAUTHCS 7 = 12 HE3aJIeKHUX BUIPOOYBAHD 3
WMOBIPHICTIO MOSIBH MOJ1T B KOkHOMY p = (0,9. Bu3Haunmo 1nrykaHy WMOBIPHICTH 3a
JI0TIOMOT010 1HTETpalibHOI Teopemu Jlamaca:

F, (kl,kz):Plé(l2,l6)z (D(xz)_(p(xl)a

Cky—np  12-16-09 —2.4 _ky—nmp _16-16-09 _ 16

= -25 X, =
npq 16 -0,9-0,1 1,2 npq J16-0,9-0,1 1,2

P (12;16) = @(1,33)+ @(2) = 0,1647 + 0,4082 = 0,5729 .

ne =133,
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Takum ynHOM, IITyKaHa WUMOBIPHICTH P, (12;16)=0,5729.

4.4 HajiBiporigHinie 4ucj0 31iiiCHeHHS MOAiL

[Tpu po3B's3anHi 3ana4, noB's3aHux 3 ¢opmynamu bepuymm 1 Jlamuaca, dacto
BUKOPHUCTOBYIOTh MOHATTA HAUBIpo2iOHiue Yucio 30iticHeHHs: nodit. SIKIo B KOKHO-
My 3 # HE3aJeKHHMX BHUMIPOOYBAaHHSAX MOJIl 3'SBISETHCA 3 OJHAKOBOIO KWMOBIpHIC-
TI0 p (0< p<1), TO Haitgipozioniwe uucno 30iticnenns noii k) B 1uX BUIPOOYBaH-
HaxX (Oaliayke B sIKIA TIOCIITOBHOCTI) BUSHAYAETHCS 3a JOTIOMOTOIO JBIHYACTOI HEpi-
BHOCTI:

np—q<k,<np+p, e g=1-p. (4.5)

Ipukaag 6. MOBIpHICTH TOTO, 1110 MACAXKUP CHIZHUTHCS J10 BIAMPABICHHS MOi-
3na, gopiBaioe 0,02. 3HANTH HAMBIPOTITHIIIIE YUCIIO 3aMi3HEHUX 3 855 macaxupis.

Po3é'sazanna. IlpoBonats n = 855 He3zanexHUX BUIPOOYBaHb, MMOBIPHICTh MOSIBU
nmoii A (CIi3HEHHsI Tacakupa JI0 BiAMPABICHHS IM0i3/1a) B KOXKHOMY 3 HUX OJIHAKOBa
(p = 0,02). HaiiBiporiaHiiie 4ucio 3a1MCHeHHS MoJ1i 4 TOTpiOHO BU3HAYMTH 3a HEpi-
BHICTIO (14):

np—q<k,<np+p;
855-0,02-0,98 <k, <855-0,02+0,02 ;
16,12 <k, <17,12 .

HaiiBiporignime 4ucio 3a1MCHEHHS MOJIM — Ie IJIa BeauyuHa. ToMy IIykaHe
4UCIOk, =17.

Hpuxnan 7. Ckinbku TpeOa B3ATH JeTaNeH, 00 HaWBIPOTIIHIIIEC YUCIIO TTPUIa-
THUX OyJ10 piBHO 20, SIKIIO0 MMOBIPHICTh TOTO, 110 HABMAHHS B34Ta JI€Talb BUSIBUTHCS
OpaxoBaHoto, gopiBHIo€ 0,17

Pos36's3anns. VIMOBIpHICTS TOTO, 110 AETAlb € NPHAATHOIO, BU3HAUYMMO SIK HMO-
BIPHICTb MpOTUIEXKHOI nofaii: p = 1-0,1 = 0,9. Jlig BU3HAUEHHA IIYKAHOI BEIMYUHU
n (3arajibHa KUIBKICTh JIeTalIel, cepel SKUX HaWBIPOT1IHIIIE 3HAX0AUThCs 20 mpua-
THUX) CKOPUCTAEMOCS (DOPMYJIOI0 HAWBIPOTAHIIIONO Yncia 3aiicHeH s nofin (14),
MiJCTaBUBIIK B HET &k, =201 p=09:

n-09-0,1<20<rn-09+0,9 .

Po3B'si3aB1m cucremy HEPIBHOCTEH:

OTpUMA€MO NIIYKAHC piHICHHH
20<n-0,9+0,9; n-0,92>19,1; n>212;

n=22.

{n-0,9+0,9—1320; {n~0,9 <20,1; {ns22,3;
= =
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3anayi 1151 CaMOCTIHHOTO PO3B 'sI3aHHA

4.1. CTpiznens BiIy4yae B MIIICHb MIPU OJHOMY MOCTPijIi 3 HMOBIpHICTHIO 0,6. 3Haii-
TU UMOBIPHICTH TOTO, 1[0 HA M'ATh MOCTPLIIB MPUNATYTh:
a) TP BIYYEHHS;
0) HE MEHIIIE TPhOX BIIYYCHB;
B) X04a O OJIHE BITyYEHHS.
4.2. Y cim'i 5 miTeit. 3HaNTH HMOBIPHICTB TOTO, 11O B CIM'T:
a) 2 XJIOMYHUKH;
0) HE MeHee2-X XJIOIYHKIB;
B) HE ME€Hee2-X 1 He OlbIie 4-X XJIOMYUKIB?

4.3. 'panpHa KicTKa KUHYyTa 4 pasu. Slka WMOBIPHICTh TOTO, IO 6 OYOK BHIIAJIC
Tpu pazu?

4.4. PoObuThCst 5 mOCTPUIIB 3 UMOBIPHICTIO BIIy4eHHsI B KoxkHOMY 0,7. Buznauntu
HMOBIPHICTb TOTO, 10 Oy/Ie HE MEHIIE 2-X BIY4YEHb.

4.5. JIBa piBHOCWJIBHUX IAXICTU IpatoTh B maxu. [llo iMoBipHIIIE: BUrpaTH ABI
napTii 3 YOTUPHOX a00 TP MAPTIi 3 MIECTH (HIUUI 10 yBaru HE MPUUMAIOTHCS)?

4.6. VIMoBipHicTb BinMOBH Oy/b-AKOi 3 8 OJHAKOBMX MIiKpocXeM B OJOLi piBHA
0,02. . 3HaifTK UMOBIPHICTH TOTO, IIIO:
a) BIIMOBUWJIO HE O1IbIIE 2-X MIKPOCXEM;
0) BCl MIKPOCXEMH CITPaBHI.

4.7. KyOouk kunyTuii 4 pa3u. 3HailTU UMOBIPHICTH TOTO, IIO:
a) IIecTipka BuMaia xo4ya 06 OJuH pas3;
0) mecTipKa BUIajga He OlIble ABOX pa3iB;
B) JIBIYl BUITAJIO YUCJIO OYOKIB, HE MEHIIIE II'ITH.

4.8. VIMoBipHicTh HApOKEHHS XJI0m4uKa piBHa 0,515. Ska HMOBIpHIiCTb TOTO, 10

cepen 10 HOBOHapoKEHUX Oye:
a) 4 MiBYUHKU?
0) He MeHIIIe 3a 7 XJIOMYHKiB?

4.9. Binpizok AB ngopxunoro 15 cM posauibauit Toukoro C BigHocHO 2:1. Ha neit
BI/Ip130K HAB370raJl KHHYTO 4 TOYKHU. 3HAUTH WMOBIPHICTh TOTO, 110 JIBl 3 HUX BUSB-
nsateea niBime Toukn C i a1 — mpasime. [lepegdavaerscs, 1o WMOBIPHICTh MOIa-
JIlaHHSI TOYKHU Ha BIJPI30K MPOTMOPIiHHA JOBXKHUHI BIpi3Ka 1 HE 3aJI€KUTh BiJ] HOTO po-
3TallyBaHHS.

4.10. Bigpizok po3aiabHuii Ha 4 piBHI yacTuHU. Ha Bigpi30K HaB310Ta] KUHYTO &
TOYOK. 3HAWUTHU WMOBIPHICTh TOTO, 110 HA KOXKHY 3 YOTUPHOX YACTUH IMOMNAJE MO ABI
touku. [lepenbavaeTncs, o0 HMOBIPHICTH MONAJaHHS TOUYKU HA BIAPI30K MPOTOPITIH-
Ha JOBXKHHI BIAPI3KA 1 HE 3AJIEKUTH B1Jl HOTO pO3TAIIyBaHHS.

4.11. VIMOBIpHICTh ypa)KeHHsI MIILIEHI IPU OJHOMY MOCTPUIl MOCTIHHA 1 TIOPIBHIOE
0,8. 3HaiiTH KMOBIPHICTH TOTO, 110 TIpH 100 mocTpisnax miieHs OyAe ypaxeHa:
a) piBHO 75 pa3is;
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0) He MeHIIe7S pasis;
B) 3HAMTU TO HAWBIPOTIAHIIIE YKCIIO BIYUYEHb y MILLICHb.

4.12. IMOBIpHICTb TOTO, L0 MaCaKUpP CII3HUTHCS J0 BIANpPaBICHHS I0i3/1a piBHA
0,02. 3HaiiTu HAWBIPOT1HIIIE YUCIIO CII3HUBIIUXCS 3 855 macaxupis.

4.13. PoOuthcs 5 MOCTPLIiB 3 UMOBIPHICTBIO BIy4eHHS B KO>kHOMY 0,6. . 3HalTH
HaWBIPOT1IHIIIE YUCIIO BIyYEHb.

4.14. Cxiyibky TOTPIOHO B3STH J€TalIeH, 11100 HAWBIPOTIHIIIE YUCIIO TOJHUX OY-
70 piBHE 50, AKII0 HMOBIPHICTH TOTO, III0O HABMAHHS B35Ta JIeTalb OpakoBaHa piBHA
0,1.

4.15. IMoBipHiCTh MOSABY MOl B KOXKHOMY 3 HE3aJICKHHX BHIIPOOYBaHb piBHA
0,3. 3HaliTi yKucno BUNPOOYBAHb 71, TIPU SIKOM HAMBIPOTITHIIIE YMCIO MOSIBU MOIIi
Oyne nopiBHioBaTh 30.

4.16. UeMy noOpiBHIOE WUMOBIPHICTh p TOSIBU MOAIT B KOXXHOMY 3 49 He3aneXHHX
BUMPOOYBaHb, SKIIO HAWBIPOTAHIIIE YUCIO MOSBU MOAIT B IIUX BUIPOOYBaHHSX JI0-
piBHto€ 307

4.17. 3HaliT UMOBIPHICTH TOTO, L0 YKMCJIO BUMaAaHb oauHuUIl micias 12000 kua-
KiB KyOMKa JIC)KUTh TTOMIXK:

r) 190012150 pas3is;
1) 180012100 pas3is.

4.18. VIMOBipHiCTh BUIyCKy eJIeKTponaMIy 3 aedextoM pisHa 0,03. 3HaiiTH Haii-
BiporijHimie yucio 6e3aedexkTnux gami B napTii 3 200 mtyk. Buznauutu: a) iMoBi-
PHICTh HaWBIPOTITHINIOTO YHCia Oe3nedekTHUX jamim; 0) WMOBIPHICTH TOTO, IO B
1M mapTii ynciio 6e31epeKTHUX JTaMIl HE MEPEBUILUTD JECSATH.

4.19. VIMOBipHiCTH MPaBUILHOTO CIPALIOBAHHS ABTOMATA IIPU OIyCKAHHI MOHETH
nopiBatoe 0,03. 3HaiiTH HAWBIPOTIAHIIIE YHUCIIO BHUMAJKIB MPABUILHOTO CIPAIIOBAH-
Hs aBTOMaTa mpu omnyckanHi 150 moHer. BusHaunTt MMOBIPHICTH TOTO, IO YHCIIO
BUIAJIKIB TPaBUJILHOTO CIPALIOBaHHS BUSBUTHCA: a) piBHUM 140; 6) menie 3a 140.

4.20. Texct cknanaerbes 3 800 3HaKiB. MIMOBipHiCTs MOMMIKH TipH HAGOPi GyIb-
axoro 3HaKky gopiBHioe 0,005. 3HailTH HAWBIPOTIIHIIIE YHACTIO 3pOOJIEHUX TTOMIIIOK 1
HOTO0 UMOBIPHICTB.

4.21. Iigpyuynuk Bugaauii tupakem 100000 exzemrusipiB. st KOKHOTO OKPEMO-
ro €eK3eMIuUsipa MMOBIpHICTH OyTH HempaBWbHO 30pomrypoBanuM piBHa 0,0001.
3HaNTH UMOBIPHICTH TOTO, IO TUPAXX MICTUTH PIBHO 5 OpaKOBaHUX MiIPYyYHUKIB.

Tema Ne 5. Bunaakosi BeJJTUUNHHA

Bunaokoeoro eéenruuunoro ( 6.6.) Ha3UBAETHCS BEJIMYMHA, sIKA BHACIIJIOK BUIIPO-
OyBaHHS NpUiiMae Te€ a00 1HAKIIE HEBIJOME 3a3/1€J1eT1/Ib 3HAUCHHS.

Jlisi mo3HAYEeHHS 6.6 BUKOPUCTOBYIOTh BEJIMKI JIITEPU JATUHCHKOTO andaBiTy X,
Y, Z, a 1 iX MOKJIMBUX 3HAUYCHb — BIATIOBITHO MaJIi JIITEPH X, V), Z.
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BumnaakoBi BeIMYMHU AIISATHCS 32 TUIIOM IIPOCTOPY MOXKIMBUX 3HaY€Hb Ha JMC-
KpETHI1 1 HerlepepBHI.

5.1 /IluckpeTHi BUNIAJAKOBI BeJIUYHMHU

BunankoBa BenumuuHa X HazuBaeTbes ouckpemuoi (/[BB), sxuio:

1) cyKymHICTH 1 MOKJIMBUX 3HAUY€Hb BJIA€ThCS NepepaxyBaTH — X; X, . X, (WK X,
X, .. X, .), TOOTO ii 3HaUYEHHs HaJIe)KATh JIIUYWJIbHINA MHOKHUHI — CKIHYEHHIH a00
HECKIHUCHHIM;

2) Mo’KHa 3HAWTHU BiAMOBiAHI HiMOBipHOCTI p, = P{X = x, } Toro, 1mo BUMaIKOBA Be-
au4yrHa X npuiMae 11 3Ha4€HHS .
3axon po3nodiny — 11ie BUUEpIHA XapaKTEPUCTHKA BUTAJIKOBOT BEIMYNHU, 3B'SI30K
MIK MOXJIMBUMH 3HAYEHHSMH BUIAJKOBOI BEIMUUHM (200 KOHKPETHUMM Jl1ara3oHa-
MU 3HAYE€Hb) 1 BIIMOBITHUMHA WMOBIPHOCTSIMHU.
Haii6inp11 mpocToro (hopMoro 3a/1aHHs 3aKOHY PO3MOJILTY € pAad po3nooiiy — Tabd-
JUIIA, 10 CKIAJAEThCS 3 IBOX PSIKIB. Y MEpHIoMy PSAKY IMepepaxoBYIOTh BC1 MOXK-

JIMBI 3HAYCHHS BHITAIKOBOT BEJMYMHHU B TOPSAAKY 3POCTaHHS, a y APYroMy — BiJIIOBI-
JTH1 IMOBIPHOCTI:

Xy X2 | XL | K

pPr | P2 .. | DPi| .. | Pn

o

Ockinpku momii {X =x, ,{X =x,},... HecyMicHI # yTBOPATH MOBHY IPYILy MO, TO
> p,=1  —  yMOBa HOPMYBaHHS. (5.1)
i=l1

@Dynkuyiero po3nodisiy BUNIAIKOBOT BEIMYUHBI X HAa3UBAEThCcs PyHKUIA F(X), sSKa
MPU KOKHOMY CBOEMY apTyMEHTI X YHUCEIBHO JIOPIBHIOE MMOBIPHOCTI TOTO, IO BUIA-
JIKOBA BeIMYMHA X BUSBHUTHCS MEHIIE 32 3HAUCHHSAM apTyMEHTY X

F(x)=P{x < x} (5.2)

Bracmusocmi ¢ynxyii poznooiny:
1) F(x) — necnagna QyHKLis, TOOTO AKIIO X, >X, To F{x,)>Flx)
2)  F=)=0;

3) Fltoo)=1.
AHaNMTHYHUI 3amnmuc byHKLIi po3noauTy F(x) Mae BUTJISAL
0, x<0;

F(X): Zi:xi<xp[’ X>O.

To6TO 1151 AMCKPETHUX BUNAAKOBUX BEIMYUH F(X) — po3pusHa CTyIiHYacTa QyHK-
115, HETIepepBHA 3711Ba.
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Y=

5.2 HenepepBHi BUNIAIKOBI BeJIUYHHU

Bunankosa BenuuuHa X HasuBaeThes Henepepsenoi (HBB), sikuio:

1) MHOXMHA ii 3HaUY€Hb CHIBIAJA€ 3 TPOMDKKOM (KUIbKOMA MPOMIKKaMU) YHUCIIO-
BOI 0C1, MHOXKHHA MO€ OyTH 0OMEXeHOI0 a00 HEOOMEXKEHOIO;

2) WMOBIPHICTH TOTO, I1I0 BUIAJKOBA BEJIMUMHA HAaOyBae Oy/b-IKOTO Hamepen 3a-
JTAHOTO 3HAYEHHS X; , JOPIBHIOE HYIJIIO.

3ayBakuMo, o xo4a P{X =x,}=0, Moais X = x, € MOKJIUBOIO.

3aK0H PO3MOJITY HenepepsHoll BUNIAAKOBOI BEIMYMHA MOKe OyTH 3aJlaHUi y BH-
DSIAL iHme2panvHoi pyHkyii posnodiny (5.2) abo  winvnocmi po3nodiny (wineHocmi
UMOGIpHOCMI).

[Ipu yucmi AlanazoHiB n — oo AUCKpPETHA (QYHKIIS PO3MOALTY MEPETBOPIOETHCS B
HEeTepepBHY IHTETpabHY (QDYHKIIIO po3noainy F(x), 30epiratouu BCi ii BIIaCTUBOCTI.

Dynkyia wiinbHocmi po3nodiny WMOBIPHOCTI f(x) sABIISIE COOOIO BiTHOIICHHS
MMOBIPHOCTI BJIyYE€HHSI HENEPEPBHOI BHIMAJKOBOI BEJIMYMHU B MAajud [1ara3oH
[x,x+AX), 10 TOBKUHHU 1ILOTO Jiara3oHy A X:

F(x+Ax)-F(x) _dF

<
£(x)= 1im P{X e [x, x + Ax]} _ lim Plx<X <(x+Ax)}_ lim _dr
Av—0 Ax Av—0 Ax Ax—0 Ax dx

IibHICTh PO3MOALTY WMOBIPHOCTI € MEPIIO0 MOXIIHOIO Bl 1HTErpaibHOI (yHKIT
PO3MOILTY:

dF
flx)= e (5.3)
Bracmusocmi winenocmi po3nooiny:
1) f(x)20; (5.4)
2) [ fode=1. (5.5)

S0 BUIaKOBA BEIMYMHA 3aaHa HIUIBHICTIO PO3MOLTY, TO (PYHKIIIIO pO3MO/Ii-
Jy MO’KHA 3HalTH 32 (HOP-MYJIOIO

szﬁj@w (5.6)
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5.3 OCHOBHI YHCJIOBi XapaKTePUCTUKH

Mamemamuune cnogioanns TUCKPETHOT BUMTAIKOBOT BEJIMUNHHU:

M(X):Z;xipi; (5.7)
Mamemamuyre cnogioanHs HETIEPEPBHO1 BUIIAIKOBOI BEIMUNHU:
M(X)=] x- fx)dx . (5.8)
Jlucnepcisa TMCKPETHOT BUNIAJIKOBO1 BEJIMUUHU:
D(xX)=3 (x,=M(X)’p, ; (5.9)
oucnepcisi HEEPEPBHOI BUMAIKOBOI BEJIMYUHHU:
D(X)= f:(x — M(X))* f(x)dx. (5.10)

Cepeone keadpamuuHe GiOXUNEHHS:

o, =D, ; (5.11)

Opyeuti No4amrkosull MoMeHm AUCKPETHOI BUNIAAKOBOT BEJTUUMHH:

o, =M(x?)=>" x?p,; (5.12)
Opyautl nNOYamKo8Uuti MomMeHm HeIepEePBHOI BUMAIKOBOT BEJIMYMHHU:
o, =M(X?*)=[ x*- f(x)dx. (5.13)
B imkeHepHilt npaktumi D(X) BU3HAYAIOTH 3a JOIMOMOIOKO JIPYroro mo4aTKOBOIO
MOMEHTY: D(X)=a, —m. , TOOTO
D(X)zzn:xi p,—M?*(X); nns JIBB; (5.14)
)
D(X) =[x fx)dx—M*(X); s HBB. (5.15)
ﬁMOBipHiCTL MoTNaJaHHs BUIIAIKOBOI BEJTMYMHHU Ha 3a1aHUI 1HTEpBAI:
PiX e le.d)t=F(d)- F(c)= Y p, st JIBB; (5.16)
ey
P{X e [e,d)}= F(d)- F(c) = L" f(x)dx s HBB. (5.17)

Ipukaaag 1. CxoxicTh HACIHHS OIIHIOETHCS HWMOBIpHICTIO 0,8. Posrmsimaerbes
BUIMAJKOBA BEJIMYMHA X — YUCJIO HACIHHS, IO CXOAWJIO Cepela M'ATu mocisHux. Bu-
3HAYUTU 3aKOH PO3NOJLUTY y BUIIIAAL psaxy po3noauty. [loOyayBaru rpadik iHTEerpa-
JpHOT (PYHKUIT po3nofuly F(x). 3HAWTH MaTeMaTHU4HE CHOBIAAHHS M(X), OUCIEp-
CiI0 D(X) 1 cepeaHE KBaApaTUUHE BIIXUJICHHS o, BUMAJAKOBOI BennmunHHU X. Haiiti Ta-
KO UMOBIPHICTD IOIa/IaHHs BUIAIKOBO1 BeIMUMHU X B 1HTEpBaj 3HaueHs [0; 3,5).

Po3zs'aizanna. BunagkoBa BennurHa X MOXKe NpUHAMATH OJIHE 3 YHMCJIOBUX 3HA-
yenb: 0, 1, 2, 3, 4, 5. Buznauumo BiANOBIIHI HUM WMOBIpHOCTI. B yMoBax gaHoi 3a-
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na4l HaWO1IbII BIAMOBIAHUM CIIOCOOOM BU3HAYEHHS WMOBIpHOCTEH € popmyna bep-
aymi (11), B sikoi n = 5; p = 0,8. OTpumMaemo BiAMOBIAHI UMOBiIpHOCTI: st X] =0,
p1 =0,00032; o x, =1, p, =0,0064; 0 x3 =2, p3 =0,0512; mua x4 =3, py =0,2048;
s x5 =4, ps =0,4096; 1 xg =35, pg =0,32768,

ykanuii psg po3noaiay Ha0yae BUTTISLY:

X 0 1 2 3 4 5
p; | 0,00032 | 0,0064 | 0,0512 | 0,2048 | 0,4086 | 0,32768

[Tpu moGynosi rpadika F(X) Bich aOCIIUC MOXKJIMBUMHU 3HAUYCHHSIMU BHUIIAJIKOBOI
BEJMYMHU PO30MBAETHCA HA (1n+1) 1iana3oH, B KOKHOMY 3 TAKHMX Jiala30HiB (yHKI
F(x) Mmae nocriiiHe 3HaYCHHS:

x<0; FX)=0; Hy) A
0<x<1; F(X)=p=00003; B 'TI‘
1<x<2; FX)=p+p,=00067, R ﬁ
|

2<xs3; F(X)Zips=0,05792; i i

Y 0,26272 |
3<x<4; F(X) :éps =0,26272; 0,05792 .c_______g;?_;T_i /mx i .

0 1 2 34 5

S
4<x<55 F(X)=) p =06723

s=1

x>5; FX)=1.
Marematuune cnoBiganus M(X) BUMaaKOBOI BeIMYMHU X BU3HAYAIOTH 3a (op-
Mysioto (5.7) ipu n = 6:

6
M(X) = Zl«:l XiPi =X Py T Xy Py + X3 Py + Xy Py + X5 Ps + X P =
=0-0,00032+1-0,0064+2-0,0512+3-0,2048+4-0,4096+5-0,32768=4.

Hucnepcis D(X) BunankoBoi BenTWYMHU X BU3HA4alOTh 3a (opmynoro (5.14)
npu n = 6:
D(X)= z; x p,—m? =07-0,00032+17 -0,0064 + 2% - 0,0512 + 3% - 0,2048 + 4 - 0,4096 +
+5%.0,32768—4% =0,8.

CepenHe KBaJpaTU4YHE BIJXUJICHHS BHUMAJAKOBOI BEJIMUYMHM X BU3HAYAIOTH 3a
dopmymoro (5.11): o, =./D, =-/0,8 =0,8944 .

HIMOBIpHICTh MOMAa/laHHs BUIAJKOBOI BEJIMYWHU B 33JaHUI IHTEpBaj 3HAYEHb
BIJI x| = -5 710 X; = 2,7 MO>KHA BU3HAUUTH JIBOMa CIIOCOOAMH:

a) P0<X <35)=F(35)-F(0)=026272-0=0,26272.
0) A0<X<35)=PX=0)+PX=1)+PX=2)+PX=3)=

36



=0,00032+0,0064+0,0512+0,2048 = 0,26272.

Ipukaan 2. besnepepsHa BUMaAKOBa BeInurHA X 3a/laHa IMUIBHICTIO PO3MOILTY

f(x):{o mpu  xe [0;1];

cX TpH XE€E [O; 1].
¢byukuito posnoaury F(x). IloOynyBatu rpadik migbHICTI po3noaLLy f(x), rpadik iH-
TerpajibHoi QyHKUIi po3noauty F(x). Buznauutu maremaruune crnoBigaHHs M(X),
mucnepcito D(X), cepeaHEKBaIpaTUYHE BIIXUJICHHS 0, 1 UMOBIPHICTh TIOTIAIaHHS BU-

3HalTH 3HAYEHHS HIUIBHICTIO MOCTIHHOIO ¢, IHTErpajbHY

najikoBoi BeauuuHu B iHTEpBai (0; 0,5).

Po3zé’azanns. TloctiiiHa BeMWYMHA ¢ BU3HAYAETHCS 33 JIOMIOMOTOKO BJIACTHUBOCTI
HIUTBHOCTI po3noaity (5.5).

OckiJIbKY 3aJ1aHa f(X) — KyCOYHO-HETIepEepPBHA, TO PO3TISIAETHCS CyMa 1HTErpasiiB

Ha MIPOMIKKaX HETEepEepPBHOCTI:
1

Jif(x)dx=J._0m0~dx+J.;cxdx+r0~dx=0+%

+0=£,
. 2

. C
OTtpuMyeMoO piBHSIHHA — =1, 3 IKOTO ¢ = 2.
2

0 nopu x¢ [0; 1];

[1inbHICTh pO3MOALTY HAOyae BUDIISAY: f (x) = { x mpn xe [ 0: 1].

[HTerpasibHy QyHKIIIO pO3NOAUTY F(x) BU3HAYAIOTh 32 (GopMyJioro (5.6) 1i1s KOX-
HOTO TIPOMI’KKa HETIEPEPBHOCTI:

mpn <0 F(x)=[0-dr =0;
0 X X
npu 0 <x <1 F(x):J._mO-dt+I0 2tdt:O+t2‘0 =x;

mpu x>1 F(x)=["0-dr+[ 2t +[0-dr =0+ +0=1.

0, ecmm x<0;
OcTaroyHo OTpUMYyeMO: F(x)={x’, ecrm 0<x<I;
1.

ecau x> 1.

I'padiku f(x) 1 F(X) MatOTh BUTIISA

SO Fo) A
X 1
|
. 2 JA’T ______ ; 2
o 05 1 Fol o5 1

MaremaTtuune crioBiants M(X) BuzHauaroTh 3a popmyioro (5.8):
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1
0 | 2x 2
M(X)=J:x-f(x)dxzj‘_ogc-0-dx+Lx-2xdx+fx-O-dx:0+T0 +O=§.
Hucnepciro D(X) Bu3Havaroth 3a popmynow (5.14):
o0 2 4 1 .
D(X)= L X f(x)dx - M (X)= IOI 2 .2xdx_(§J =2% _3:%. Cepenne kBaJpaTU4HE BI/JI-
0

XHMIICHHS: O, =D, =,/ =42 =0,2357.
MMOBIpHICTB ITOITaIaHHS BUITAIKOBOM BEJIMYMHU HA 3aJaHUN IHTEPBaI:

a) P(0< X <0,5)=F(0,5)-F(©0)=(L)"-0>=1. Ha rpadixy F(X) wieit iimoBipHOCTI

BIJIIIOBIZA€ BEINYMHA AF .

0) P(-5<X<35)= J: f(xx= E 2xdx = xz‘z =+ . Ha rpadixy f(x) mieif #mMoBip-

HOCTI BIIMOBIIa€ TUIOIIA, BUALICHA CipuM (hOHOM.

VY Teopii HMOBIPHOCTEM 4YHUCIOBI XapaKTEPUCTUKU BIIITPAIOTh BEIUYE3HY
posib.HacTo BIAaeThCs PO3B'sI3aTU MPUKIIAAH] 3a/1a4i, ONEPYIOUYd OJJHUMH YUCIOBUMU
XapaKTEePUCTUKAMU, 3aJUIIAI0YM 3aKOH PO3MOJILTY.

3ajaum AJ151 CAMOCTIiHOTO PO3B 'A3KY.

5.1. Tpy CTYHEHTH 31aI0Th eK3aMeH. IMOBIpHICTb 31aTH eK3aMeH ISl HepIIOro
ctynenTa ngopiBuioe 0,95; mist apyroro — 0,9; st tpetboro — 0,85. Posrnsmaerbes
BUIMAJKOBA BeJIWYMHA X — YMCJIO CTYACHTIB, sIKI CKJIajdu e€Kk3aMeH. BU3HAUuTH 3aKOH
PO3MOJITY Y BUIIISIAL Py po3noauty 1 GyHkuii po3noauty F(x). [loOymyBatu rpa-
¢ik F(x). Buznauntu maremarnune cnopgiBanHa M(X) 1 nucnepcito D(X). 3Haiitu
HWMOBIPHICTb MOTIAJaHHS BUTIAIKOBOI BETMYMHU X B IHTepBaJ 3Ha4eHb [ 1,5; 3).

5.2. 3 aBTOBOK3a1ly BiJNpaBUINCA TPH aBTOOYCH. FIMOBIpHICTH CBOEYAaCHOTO MpH-
OyTTsl KO’)KHOTO aBTOOyca B KiHIIEBUM MyHKT BijnoBiaHo aopiBHioe 0,7; 0,8; 0,9. Po-
3 AAETHCS BUIMAJIKOBA BEIMYMHA X — 4MCIO0 aBTOOYCIB, 10 NpuOynu BYacHo. Bu-
3HAYUTHU 3aKOH PO3IMOJALLY y BUIJISIAL Py po3noauty 1 pyHKuii posnoainy F(x). Io-
OoynyBatu rpadik F(x). Busnauutu marematudHe crnojiBaHHsS M(X) 1 gucrepciio
D(X). 3naiiTn UMOBIPHICTh TOIAJaHHs BUNAKOBOT BEIMYMHU X B IHTEpBaJI 3HaYCHb
[1;2,5).

5.3. backeTOOdICT Kuaae M'ss4 y KOIIMK 3 WMOBIPHICTIO MONAJaHHS MPU KOXKHOMY
kuaky 0,4. Po3rmsamaerscsa BUMAAKOBa BEIMYMHA X — YHCJIO BIYYEHb M'STYEM B KO-
MK NpU TPbOX KHJKaX. BU3HAUMTH 3aKOH pO3MOAULY y BUIVISAL PSAAY PO3NOALTY 1
¢ynkuii po3noainy F(x). IloOyayBaru rpadik F(x). BusHauntu MareMatuyHe cro-
BimanHa M(X) 1 nucniepcito D(X). 3HailTH MMOBIPHICTh TOMaJaHHS BUIIAJIKOBOI Be-
auYuHU X B IHTEpBaJl 3HaUeHb [1; 3,5).
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5.4. Ha nutsixy pyxy aBromo0u1st Tpu cBiTiodopu. KoxHuil 3 HUX 3 IMOBIPHICTIO
0,5 abo no3BoJisie, a0 3a00pOHSIE aBTOMOOLIIO MOJANBIINN pyX. Po3risgaeTbest BuU-
MaJIkoBa BeJIM4MHA X — YUCIIO0 CBITIO(MOPIB, MPOUIEHUX aBTOMOOIJIEM 10 TEPIIOT 3y-
MUHKW. BU3HAYUTH 3aKOH PO3MOJILTY Y BUTIISIL Py PO3MOALTY 1 GYHKIIT pO3noalTy
F(x). IlobynyBatu rpadik F(x). BuzHauutu matematuune crnoBiganus M(X) 1 auc-
nepciro D(X). 3HaliT UMOBIPHICTh TMOMaJaHHs BUMAJAKOBOI BeIWYMHUA X B iHTEpBaJ
3HaveHs [-1; 1,5).

5.5. B ypHi — 'aTh 0qHAKOBUX KyJib 3 Itudpamu 1, 2, 3, 4, 5. BUTATYIOTH TpH K.
Posrnspaerbes BunaakoBa BeanMunHa X — YHCIIO BUTSATHYTUX KYJIb 3 HEMTAPHUMU ITH-
¢dbpamu. BusHaunTH 3aKOH PO3MOAUTY Y BUTIISL PSAAY PO3MOAUTY 1 (QYHKIIIT pO3TOILITY
F(x). [To6ymyBatu rpadik F(x). Buznauntun matematuyde cnioBiganus M(X) 1 auc-
nepcito D(X). 3HailT IMOBIPHICTh TMOMAJaHHS BUIAJIKOBOI BEJIMUYMHU X B 1HTEpBaJ
3HaveHs [-1;2,5).

5.6. € n'ATh KBUTKIB BapTICTIO 1 rprBHA, 3 KBUTKU BApTICTIO 3 TPUBHU 1 2 KBUTKHU
BapTICTIO 5 rpuBeHb. BuOHUparoTh Ha3moraj 1Ba KBUTKU. PO3risgaeThcs BUIIAIKOBA
BelIMYMHA X — CyMapHa BapTICTh BUWHATUX KBHUTKIB. BH3HAUMTH 3aKOH pO3MOILTY Y
BUIJISIAL psALy posnoAuty 1 ¢yHKuii po3noainy F(x). [loOyayBaTtu rpadik F(x). Bu-
3HAUUTH MaTteMatuyHe crnofiBanHs M(X) 1 mucniepcito D(X). 3HailTH UMOBIPHICTH
MTOIaJIaHHs BUITaIKOBOT BeTMYMHU X B IHTEpBaJ 3HaUCHb [3; 5).

5.7. Ctpinensp, skuil Bpakae MIIIEHb NMPU OJTHOMY IMOCTPLT 3 WMOBIpHICTIO 2/5,
BeJIe BOTOHB JI0 TEPIIOro BIYUYEHHs, MalOUl BChOTO 4 maTpoHu. PosrisgaeTscs Bu-
MajkoBa BenuynuHa X — 9UCII0 3po0JeHUX MOCTPUIiB. BU3HAYNTH 3aKOH PO3NOALTY Y
BUTJISIAL psay po3noiny i GyHkiii po3noainy F(x). [loGyayBatu rpadix F(x). Bu-
3HAUUTU MateMatuyHe crnofiBaHHs M(X) 1 mucnepcito D(X). 3HailTH UMOBIPHICTb
MOMNaJIaHHs BUIIAJIKOBO1 BeMUMHU X B 1HTEpBaj 3HaueHb [0,5; 3).

5.8. HenepepBna BumagkoBa BeduuMHa X 3aJaHa LIUIBHICTIO  PO3MOALLY

0 mpu x<-2;
f(x)=4c¢ mpm -2<x<3; 3HaANTH 3HAYCHHS ITOCTIHHOI BeINYUHHU c. BU3HAUNUTH 1H-
0 mpu x>3.
TerpajabHy (QPYHKIIIIO PO3NOALTY F(x), moOyayBatu rpadikud F(x)i f(x). 3HalTH Ma-
TeMaTtuyHe crnojiBanns M(X), nucnepcito D(X), cepeaHe KBaapaTUUHE BIIXWICHHS
0,1 UMOBIPHICTh MOMAaJaHHs BUMIAJAKOBOT BEeIMYMHU X HA 3a/IaHU 1HTEPBaJI 3HAYEHb

P(-1<X<3).
5.9. HenepepBHa BumajgkoBa BeluuMHa X 3a7aHa IIUIBHICTIO  PO3MOJALTY
0 mpm x<1;
f®)={(x—D/c npu 1<x<3, 3HAUTH 3HAYEHHS IOCTIMHOI BEJMYMHM c. Bu3HAUnMTH 1HTET-
0 mpu x>3.
panbHy (PYHKI[IFO po3noAury F(x), moOyayBaTu rpadiku F(x)1 f(x). 3HailTH MaTe-
MatuyHe crnoaiBaHHs M(X), nucnepcito D(X), cepenHe KBaJpaTUYHE BIIXWJICHHS
F(x) 1 IMOBIpHICTh MOMNAJaHHs BUIAJAKOBOI BEeJIMUMHUA X Ha 3a/laHUM 1HTepBaJl 3Ha-
yeHb P(-0,5<X<15).
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5.10. HenepepBHa BumagkoBa BeauuMHa X 3ajlaHa MIUIBHICTIO PO3MOJLITY
0 mpm x<O0;
f(x)=4cx® mpm 0<x<2; 3HalTH 3HAYEHHS MTOCTIHHOI BENVMYMHH c. Bu3HaunTH iH-
0 mpm x>2.
TerpajabHy (QYHKIIIO pO3MOALTy F(x), modymyBatu rpadikud F(x)1 f(x). 3HalTH Ma-
TeMaTU4He crnofiBaHHs M(X), nucnepcito D(X), cepeqHe KBaJpaTHUHE BIAXUJICHHS
o, 1 UMOBIPHICTh TOMNAJaHHs BHUITAJKOBOI BeJMYMHM X Ha 3aJlaHUl 1HTEpBajl 3HA-
yenp P(0< X <1).

5.11. HenepepBHa BumajgkoBa BeduyuMHa X 3aj7aHa MIUIBHICTIO  PO3MO/Ii-

1y ()= {O npu xe’:‘[O; 1]; |
c(2—x) npu xe[O, 11
iHTerpanbHy (DyHKIII0 po3noniny F(x), modymayBaTu rpadiku F(x)i f(x). 3HalTu
MareMmatuyHe crioaiBanus M(X), nucnepcito D(X), cepenHe KBaApaTUYHE BiIXWICHHS
o, 1 UMOBIPHICTh TOMAJaHHS BUIAJKOBOI BETUYMHU X HA 3a/JlaHWi 1HTEpBaJl 3HA-

yeHb P(0< X <0,5).

3HAWTH 3HAYEHHS IMOCTIMHOI BEJIWYMHH ¢. BU3HAUUTH

5.12. HenepepBHa BuMaakoBa Beau4rHa X 3a7aHa 1HTETPAIbHOIO (YHKIIIEIO PO3-
0 mpm x<O0;
nonity F(x)={cx’ mupu 0<x<2; 3HaWTH 3HAUCHHS MMOCTIHHOI BeMYHHU c. Bu3Ha-
1 mpu x>2.
YUTH MIUIBHICTh PO3NOALTY f(X), moOyayBaTu rpadiku f(x) 1 F(x). 3HaiTH MaTeMa-
ThyHe crnoiiBanHs M(X), aucnepcito D(X), cepelHe KBaJpaTUYHE BIAXUIECHHSA 1
WMOBIPHICTh TMOMAJIaHHS BUMAJKOBOI BeIMYMHU X Ha 3aJlaHUl 1HTEpBaJI 3HA-
qeHb P(0< X <1).

5.13. HenepepBHa BuIaIkoBa BeJIMUMHA X 3aJlaHa IHTETPAIbHOI (QYHKIIEI PO3-
0 mpu x<O0;
noainy F(x)=<cx mpum 0<x<2; 3HalTH 3HAYCHHS MOCTIHHOI BeJIMYUHU c. Bu3Ha-
I npu x>2.
YUTH UIUIBHICTh po3noAlny f(x), noOyayBatu rpadiku f{x) i1 F(x). 3HailTU MaTeMaTH-
yHe crioaiBanHs M(X), nucnepcito D(X), cepenHe KBaapaTUuHe BIAXUIEHHS 1 IMOBI-
PHICTH TOMNAJaHHS BUMAJAKOBOI BelWYMHU X Ha 3aJaHuUi 1HTEpBaJ 3HAYEHBb
POS< X <1).
5.14. HenepepBHa BUNaJKoBa BeJIMuMHA X 3aJlaHa 1HTETPaIbHOIO (YHKIIED PO3-
0 mpu x<-1I;
nominy F(x)={c(x+1) nmpu —-1<x<I; 3HAWTH 3HAYCHHS MOCTIMHOI BEJIUYHUHU C.
I opu x>1.
Buznauutu miiibHICTh po3nonaiuny f(x). , moOyayBaTu rpadiku F(x)i f(x). 3HaiTH
MaremaTuyHe cnoaiBanHs M(X), nucnepcito D(X), cepenHe KBapaTUuHE BiIXUJICH-
HA F(x) 1 UIMOBIPHICTh MONAJaHHS BUIAJKOBOI BEIUYMHU X HaA 3aJaHUN 1HTEpBal
3HaueHb P(0,5< X <1).
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5.15. HenepepBHa BumnajkoBa BenuurHa X 3ajaHa IHTETPATbHOIO (YHKIIIEIO PO-
0 mpu x<0
3MOALLY F(x)={cx+] mpu 0<x<3; 3HANUTH 3HAUYEHHS [IOCTIHHOI BeIMYMHHU c. BusHa-

1 mpu x>3.
YUTH IUIBHICTh pO3MoAlly f(x), modyayBaTu rpadiku f(x) 1F(x). 3HailTH MaTema-
tuuHe cniogiBanHs M(X), nucnepcito D(X), cepenHe KBagpaTUYHE BIIXUJIEHHA O, 1

WMOBIPHICTh TIOTIQJIaHHSI BUITAJIKOBOT BEIMYMHU X HaA 3aJaHWil IHTEpBal 3Ha-
uenb P1< X <2).

Tema Ne 6. 3akoHM po3noAiTy IMCKPETHUX BUNIAKOBHX BeJIUYUH

6.1 biHomiajbHMIA 3aKOH PO3MOALITY

Hexaif poOUThCS 1 HE3ICKHUX €KCIIEPUMEHTIB, Y KOKHOMY 3 SIKMX 3 OJIHAKO-
BOIO IMOBIPHICTIO p MOK€E BIIOYTHCS Jesika moaist A.

BunankoBa BennunHa X — 4MCIIO €KCIEPUMEHTIB, Y AKUX BIIOYBa€eThCs Mofis A
OyJie po3moiieHa 3a O1HOMIaTbHUM 3aKOHOM PO3IOJILITY

P(Xx=m)=C;'p"(1-p)™ (6.1)

3 PAJOM PO3MOALILY, IO MAa€ BUIIIA]

X; 0 1 m n
pi a-p)" | mpa-p)” | ... | G"pap" | ..o | P

Cyma HUMOBIPHOCTEH y APYTOMY PSIIKY PSY PO3IOALUTY JOPIBHIOE OJUHUII, TOOTO

Y cipit-p)=1.
i=0

binomianbHMi 3aKOH PO3MOJILTY Ma€ JBa MapaMeTpU:
P — UMOBIPHICTh MOSIBU TOJI1i 4 B OJTHOMY €KCIIEPUMEHTI;
n — 3arajibHe YMCJI0 EKCIEPUMEHTIB (BUITPOOYBaHBb).

Yucs10Bi XapaKTepUCTUKHN OiHOMIAJIbHOI BUNIAJIKOBOI BeJTHYUHH

M(X)z np . (6.2)
D(X) =np(1-p). (6.3)
0, =/D(X) = lnp(1-p). (6.4)

HIMOBIpHICTh BIIy4Y€HHS JUCKPETHOI BUMAJKOBOI BEJIMYMHU Yy 3aJlaHUi Jiana3oH
3HaY€Hb BU3HAYAETHCA 32 JOIIOMOr00 (GOopMyIn
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kZ . . .
1 1 n—i
P{kISXSkz}:Zk:Cnp (1-p)". (6.5)
1=r
Ipukaan 1. TexHiuna cucteMa CKIATAEThCS 3 5 BY3JIB, 0 (PYHKIIIOHYIOTh HE-
3aJIC)KHO ONHH BiX OHOTO. BusHaunt Matemariune crogiBanss M(X), JTUCTIEPCIIO
D(X) 1 cepelHe KBaJ[paTUYHE BIIXWJICHHS o, YHUCJa BiJKa3iB BY3JiB, KO UMOBIp-
HICTb BijiKa3y Oy/b-sikoro 13 Hux p =0,2.

Pose's3anns. Biakasu BysmiB — 1ie HesanexkHi moxii. IMOBIpHiCTb Bikasy Kox-
HOT'O 3 HUX OJiHaKoBa 1 jgopiBHIoE 0,2. OTxe, BUNaAKOBa BeanunHa X po3Mno/iijieHa 3a
O1HOMIaJIbHUM 3aKOHOM. A I1€ 3HaYUTh, IO i1 YMCJIOBI XapaKTEPUCTUKHU BU3HAUAIOTh-
cs1 3a popmynamiu (6.2) — (6.4):

M(X)=np=5-02=1.
D(X)=np(1- p)=5-02-08=08.

0, = D(X) = np(1- p) =/0,8=0,8944 .

6.2 3axon posnoniny Ilyaccona

3akoH posnofaity Ilyaccona € rpaHUYHUM BUITAIKOM O1HOMIAJTBLHOTO PA3MOJILTY.

JI1s HaHMmpOCTINIOTO MOTOKY IMOAIN BHMaAKoBa BeaudnHa X — KIJIbKICTh ITOIIH,
110 MOTpaNWIN Ha 1HTepBai T — po3nojiiyieHa 3a 3akoHoM [lyaccona

P(X:m):ﬂe_”, (6.6)

m!

ne a= AT = np — cepeaHe YUCIIO MOJIIH, 0 MOTPAIUIIOTh Ha 1HTepBad 1 (€quHUN
rapaMeTp 3aKOHY pO3MOALTY);

A — IHTEHCUBHICTh HACTAHHS MOJ1M (KIJIBKICTh MO1N B OJUHULIIO Yacy);
T — neBHMI 1epioA yacy.

Psn po3nonuty myaccoHIBCbKOT BUIIAKOBOT BETUYMHU Ma€ BUTJIIS

Xi

0

m

Pi

—a

e

—a

ae

(ae’)/m!

Jle cyma WMOBIPHOCTEH y IPyromMy psiiKy psiiy pO3MOJUTy AOPIBHIOE OJIMHUIIL,

i
> a
TOOTO >—e“=1.
i=0 1!

3akoH posnofauty Ilyaccona mae equHuil mapamerp:

ad — MAaTCMaTU4YHC Cl'IOI[iBaHHSI.
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Yuci10Bi XapaKTepUCTHKH MYACCOHIBCbKOI BUIIA/IKOBOI BeJIUYNHA

M(X)=a. (6.7)
D(X)=a. (6.8)
0. =DX)=+a. (6.9)

JIns 3HAaxXO/KEHHST UMOBIPHICTI BJIYyUEHHS ITyaCCOHIBCHKOI1 BUMAAKOBOI BEJIUYH-
HU B 33JIaHUI 1HTEPBAJ 3aCTOCYIOTH JIB1 CTIEIIadbH1 TaOJIHIII.

[lepmra Tabnuus 103BOJIsi€ BU3HAYATH WMOBIPHICTh TOTO, 10 TyaCCOHIBChKA BU-
MaJIKOBa BEJIMYMHA NIPpUIMaE 3HAYEHHS m, TOOTO WMOBIPHICTh P(X=m) .

Jpyra TaGauiis 103BOJIsI€ BU3HAYATH WMOBIPHICTH TOTO, IO IyaCCOHIBChKA BU-

MaJIKOBa BEJIMYMHA MPUIIMaEe 3HAUYCHHSI, IKe MEHIIEe ado piBHE m, TOOTO UMOBIPHICTb
P{X<m} .

Jpyra tabnuig € OUIbIll YHIBEPCATbHOIO, TOMY IO JI03BOJISIE JIETKO BU3HAYaTH
HWMOBIPHOCTI:

P(X=m)=P{X<m} - P{X<(m-1)};

P{X>m} =1-P{X<(m-1)};

P{m < X< my} = P{X<my} — P{X<(m—1)} .

IMpukaaa 2. Buznauntu itMoBipHICTH TOro, 110 HA A3C 3HaXOAUTHCS OJUH a00
MpUHANMHI OWH aBTOMOOUIb, SKIIO CEPEAHE YHUCIO aBTOMOOLIIB, IKU 3HAXOASITHCS Y
nanuit Tepmid yacy Ha A3C nopiBHIOE 3.

Po3zs'azannsa. UMOBIpHICTb 3HAXOIPKEHHS 0JTHOTO aBTOMOO11s1 HAa A3C:
1

a™ _, B _ _
P(X=m)=""¢", P(X:1)=Ci—'e":a-e":3-e3=0,149.
m! !
IMoBipHicTh Toro, mo Ha A3C 3HAXOIMTHCA MPUHANMHI OJHH aBTOMOOIIIE:

0
P(le):l—P(X:O):l—%e‘” =1-¢ =095,

3axa4u NI CaMOCTIHHOIO PO3B 'SI3KY.

6.1. BumankoBa BenuurHa X — KUIBKICTh OJIOKIB, 110 TtocTymnatTh 3 JKBK Ha Oy-
TIBEJIPHUN MalJaHYMK — PO3MoaiicHa 3a 3aKkoHOM IlyaccoHa. IHTEHCUBHICTh HaIXO0-
JOKEHHS OJIOKIB Y = 2 O10Ku/200uHa. 3HAUTH UMOBIPHICTH TOTO, 10 KUJIBKICTh OJIOKIB,
10 HAAIMIUIK 3a 2 TOANHU:

a) cknazae 10 mir.;
0) nepeBUIUTH 10 1mIT.;
6) ckiajae Mexme 10 mr.
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6.2. BunankoBa BennunHa X mianopsakoBaHa 3akoHy Ilyaccona 3 matemaTuuy-
HUM CHOJiIBaHHSIM a = 3. 3anucaTu (QYHKIIIO PO3MOALTY WMOBIPHOCTI BUITQJKOBOT
BeNMurHU X. 3HAWTU UMOBIPHICTH TOTO, 110 BUITaIKOBA BeJIMUMHA X MpUNME:

@) 3HAUYCHHS MEHIIIE, HIXK 11 MaTeMaTHUYHE CIIOIIBAHHS;

0) O3UTUBHE 3HAYCHHSI.

6.3. [loTik 3asBOK, 110 MOCTYNAIOTh HA TeJIE(POHHY CTaHIIIO, SIBJIsSIE COOOI0 Hal-
MPOCTIMINNN TOTIK MOAiA. MaTreMaTuyHe CIO/{iBaHHS YMCJIa BUKIIUKIB 3a TOAUHY JI0-
piBHIOE 30. 3HalWTH UMOBIPHICTH TOTO, IO 32 XBWJIMHY HaJIIlIe HE MEHBIIE BOX BU-
KJIMKIB.

6.4. Ilpuctpiii ckinanaerscs 3 1000 enemeHTIB, K1 NPaLylOTh HE3AJIEKHO OJMH
BiJl oAHOr0. VIMOBIPHICTH BIJIMOBH OY/b-SIKOIO €JIEMEHTY MpPOTIAroM yacy 1 JopiB-
Hioe 0,002. 3naliT UMOBIPHICTH TOTO, 110 3a Yac 7 BIAMOBIISTH PIBHO 3 €JIEMEHTH.

6.5. Ilinpyunnk Bumanuii Tupaxkem 100 000 ex3zemruisapiB. IMOBipHICTH TOTO,
0 TAPYYHUK 30polrypoBaHuil HenpaBwibHO, nopiBHIOE 0,0001. 3HaiiTy WMOBIp-
HICTb TOTO, 1110 TUPAK MICTUTH 5 OpAaKOBAaHUX KHHT.

6.6. Bepcrar-apTomar mramnye jaetani. UMOBIpHICTH TOTO, 1110 BUTOTOBJICHA
JeTanb BHUSBUTHCA OpakoBaHOo, AopiBHIOE 0,01. 3HailTH MMOBIPHICTH TOTO, IIO Ce-
pen 200 aetaneit BUSIBUTHCS piBHO 4 OpaKOBaHUX.

6.7. 3aBoj Bianpasus Ha 6a3y 500 BHPOGiB. IMOBIpHICT YIIKOIKEHHS BHPOOY
B f0po3i popiBHioe 0,002. 3HaiiTH WMOBIPHICTH TOTO, IO B JOPO3i Oy YIIKOKEHO
BUPOOIB:

a) piBHO 3;

0) meHiIie 3;

6) OinbIne 3;

2) IPUHANMHI OJUH.

6.8 IlpucTpiii ckIIama€eThCs 3 BETUKOTO YHMCIIA HE3AJICKHO MPAIIOI0YUX eJIeMEH-
TiB 3 OJTHAKOBOIO (JIy’K€ Majior0) WMOBIPHICTIO BIIMOBU KOKHOTO €JIeMeHTa 3a Jac 7.

3HANTH cepeHE YUCIIO €JIEMEHTIB, 110 BUUAYTH 3 J1aay 3a 4ac 7, SKIIO0 WMOBIPHICTh
TOTO, 1110 3a I1el Yac BIJIMOBUTD NMIPUHAMMHI OJWH €JIeMEeHT, JopiBHIOE 0,98,

Tema Ne 7. 3akoHu po3noijly HenmepepBHUX BUNAIKOBUX BeJIUYUH

7.1 PiBHOMIpHUII 3aKOH PO3MOIiTY

HenepepBHa BUIIaKOBa BEIMYMHA PO3IMOAUICHA 33 PIBHOMIPHUM 3aKOHOM,
AKIIO i1 IIIBHICTh PO3MOILITY MA€ BUTIISIA:

f(x):{o, xela,bl;

c, X€ [a,b].

(7.1)
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PiBHOMIpHWMIA 3aKOH PO3MOIITY Ma€ JABa apameTpu: a i b .

[HTerpanbHa GyHKINS PO3MOALTY Ma€ BUTIISI:

0, x<a;
F(x)= z—a’ a<x<b; (7.2)
1, x>b.

['padiki miIbHICTH PO3NOJALTY Ta IHTETPANBbHOI QYHKIIT AJIT pIBHOMIPHO PO3IO-
JJIEHOT BUMAIKOBOT BEJIMUMHUA Ma€ BUTJIS, HaBeJieHW Ha puc.7.1. 1 puc.7.2.

Oaamxﬂb

Puc.7.1. Puc.7.2

Yucs10Bi XapaKTepUCTHKHU

M(X)=a;b 5 (7.3)
D(X):(b IZ“)Z . (7.4)
o, =/D(X) :@. (7.5)

HIMOBIipHICTH BIy4E€HHS BUTIAJKOBOT BETUYMHY B 3aJJaHUH Alana3oH [a,f], Ko
1IeH J11ana3oH BXOAUTH Yy Jliana3oH [a,b],M0xkHa BU3HAUUTH 32 (HOPMYJIOLO:

P{aSXS,B}z’g:a. (7.6)

Ipuxaaan 1. Tponeitdycu npuOyBaroTh Ha 3yNUHKY KOXHI 4 XBUIMHU. Bu3Hauu-
TH UMOBIPHICTb TOTO, 1110 Yac OYIKyBaHHs TpoJieii0yca He nepeOuIblrye 3 XBUIUH?

Pozeg'sizanns.

Tak sk [e, B]=3 xB., a |a,b]=4 xB.,TO P{OSXS3}:%:O,75.

45



7.2 Iloxa3oBHii 3aKOH PO3NOALLY

HemnepepBHa BuIIagkoBa BEIMYWHA PO3MOJIIJICHA 33 MOKA30BUM 3aKOHOM,
SKIIO i1 UIBHICTH PO3MOLITY Ma€ BUTIISI:

03 3y a.7)

x>0,
ne A — IHTEHCUBHICTb MO/, TOOTO KIJIBKICTh MO/ B OJIMHHUIIIO Yacy.

[aTerpansua QyHKINS BUMAAKOBOI BEIMYMHU, PO3IMOAUICHOI 32 MOKAa30BUM 3a-
KOHOM, BU3HAYAETHCS BUPA30M

F(t)={0’ sl (7.8)

-, x20.

['padixku mIBHOCTI pO3MOALTY 1 IHTETpaIbHOI (YHKINIT SISl BUMAJAKOBOI BEIH-

YUHU, PO3MOAIICHOI 3a ITOKa30BUM 3aKOHOM, Ma€ BHIJISJI, HaBeJIeHUH Ha puc.7.3.,
7.4.

F@
1 _
0 0
Puc.7.3. Puc.7.4.
[Toka3oBuii 3aKOH PO3MOILTY MAa€ TUTBKU OJIUH TapameTp 4 .
Yncs10Bi XapaKTepUCTHKHU
1
MX)=— .. 7.9
(=1 (7.9)
1

D(X)=— . (7.10)
o. =,/D(X)=%. (7.11)

NMOBIpHICTh BIIy4eHHSI BUIMAJAKOBOI BETMYMHU B 33JIaHUU Jiana3oH [a,b], Ko
1eH J1ana3oH BXOAUTH Yy Jiana3oH [0, e |, MOkKHA BU3HAYUTH 32 (OPMYJIIOIO:

Pla< X <b}l=e™-—e". (7.12)
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Ipuxnag 2. BunaakoBa BeTUYMHA PO3MO/LICHA 3@ MMOKa30BUM 3aKOHOM 3 Iapa-
MeTpoM A=2. BU3HauuTH HMOBIPHICTh TOTO, 110 BUMAAKOBA BeauynHa X HaOy/1e 3Ha-
YEeHHS MEHBIIIE 32 MATEMAaTUYHE CIIOXIBAHHS .

Posze'azanns.
1 1
Tak sk M(X)==-=—-=0,5. TO

A
PiX<05}=P0<X<05}=e?" - =1-¢"=0997.
7.3 HopMajabHUI 3aKOH PO3MOAITY

HenepepBHa BumaikoBa BeIMYMHA PO3MOAIICHA 32 HOPMAJIBHUM 3aKOHOM, SIKIIIO ii
HIUTBHICTH PO3TOIIITY Ma€ BUTIISI:

f(x)=ame 20 (7.13)

7€ 0 1 m — mapaMeTpu pO3MOILITY.

[HTerpanbHa pyHKIIA PO3MOALUTY BUBHAYAETHCS BUPA30OM:

(t—m)2 (t—m)2

X " 1 B 2 1 T 2
F(x)= t)dt = 207 dt = 207 dt . 7.14
) _Lf( ) _L o-\2x ‘ o-\2x _Le ( )

['padiky mUIBHOCTI pO3NOALTY 1 IHTETrpaJIbHOI (YHKIIT JUIsI BUMAJKOBOI BEIH-
YUHU, PO3MOJIICHOI 3a HOPMAJbHUM 3aKOHOM, MAa€ BUIJIAJ, HABEICHUW Ha
puc.7.5.,7.6.

f)

1
o\ 21

Puc.7.5.

Yncs10Bi XapaKTepUCTHKHA

M(X)=m .. (7.15)
D(X)=0" . (7.16)

o.=JD(X)=0. (7.17)

47



VIMOBIpHICTD BITyY€HHS BUMIAJKOBOI BETMUMHHU B 3aJlaHUH Jiana3oH [a,b] MoxxHa
BU3HAYUTHU 32 HOPMYJIOIO:

P{aSXSb}zcb(b_ij—@[a_mj:cD(xz)—@(xl). (7.18)

o
ne @(x) — ¢pynxuis Jlamnaca (quB. JlomaTok tadim.2).

HNpuxaan 3. Cepennuit yac o6cayropysanns 11K =2 r. CepeqHe KBajpaTUUHE
BIJIXWJICHHSI Yacy OOCIIyTOBYBaHHS JOpIBHIOE o, =0,403 r. BusHauutu WMOBIPHICTD

3aBepieHHs oociyropyBanss [1IK y repmin vacy Big 1,5 1o 2,5 r.
Posze'azanus.
Tak sk m=2, 0=0403, a=15 b=2,5, TO

LoLs-2 L 252
' 0,403 U > 0,403

=124, @(x,)=-03925, @(x,)=03925

P{,5< X <25} =d(x,)-D(x,)=0,3925+0,3925=0,785 .

3amavu NJIA CaMOCTIHHOTO PO3B 'SI3KY

7.1. ABTOMOOUTICT CKOIOE JIBl CLIPOOM 3 METOIO MOAOJAHHS JOPOKHBOI Mepel-
KoaW. VIMOBIpHICTh MOJONAHHS TIEPENIKOAN NMPH KOXKHiN CIpobi oJHaKoBa i piBHA
0,8. 3HaliT UMOBIPHICTH TOTO, IO B PE3YJIbTATI IBOX CIPOO Mepenikoaa 0y e moio-
JlaHa MPUHANMHI OJUH Pa3s.

7.2. Mane nianpueMcTBo Ma€e 16 aBTOMOOLIIB, 10 MPAIIOIOTh HE3aJIeKHO OJIUH
BiJl OJJHOT0. BU3HAYNTH MaTeMaTUYHE CTIOBIJaHHS, JUCIIEPCII0, CEPEIHE KBaIpaTHy-
HE BIIXHWJICHHS YUCJIa BIJIMOB aBTOMOOLJIIB, SIKIIIO HMOBIPHICTH BIJIMOBH OYy/Ib-SKOTO 3
Hux piBHa 0,3.

7.3. Hucno nepeBipoK MIANPUEMCTBA TPOTATOM POKY 1HCIEKIIEIO € BUMAIKOBOIO
BEJIMYMHOI0, 10 Mae po3noaut Ilyaccona. 3HaiiTi KMOBIPHICTH TOTO, IO HA IMiANPH-
€MCTBI OyJie Mpoi3Be/IeHa MPOTIroM KaJleHAapHOro POKY oJHa abo xoya O ojHa Ime-
peBIpKa, SKIIO CePeTHE YUCIIO MEPEBIPOK HA JAHOMY TUMYACOBOMY 1HTEpBall a=4.

7.4. Ha nignpuemctsi npauoe 50 BepcTaTiB. IMOBIPHICTH BIZIMOBH KOKHOTO 3
Hux piBHa 0,002. Yucno BiAMOB — BUIAJKOBa BEIMYMHA, 1110 Mae po3noain Ilyacco-
Ha. Bu3zHauuTH WMOBIpHICTH 0€3BIIMOBHOIO (DYHKIIOHYBaHHS BC1X BEPCTATIB.

7.5. TloTsrm MeTpOMONITEHY CIIYIOTh yepe3 1,5 XB. 3HalTH UMOBIPHICTH TOTO,
10 Yac OYIKYBAaHHS MOTATY HE MEPEBUIUTH 1 XB?

7.6. Cepennst rogunHa Bupydka marazuna 100 r. o. CepenHe kBagpaTU4He BiJI-
XWJICHHSI TOJIMHHOI BUPYYKH 25 T. 0. ['oMiHHA BUpYyYKa € BUIAJKOBAa BEJIMYUHA, IT1]I-
JIerjia HOpMaJIbHOMY 3aKOHY PO3MOJAUTY. 3HAWTH WMOBIPHICTh OTPUMAHHS MPOTITOM
OJIHI€1 TOIMHU BUPYYKH y po3Mipi Bix 80 mo 120 r. o.
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7.7. ABToOycu npuOyBaroOTh Ha 3yNUHKY 4epe3 6 XB. 3HANTH HWMOBIPHICTH TOTO,
110 Yac O4YiKyBaHHS aBToOyca HE NMEPEBUIIUTH 5 XB?

7.8. O0'eM mpoakiB TOBapy MPOTATOM MICAIISI € BUTIAJKOBA BEIMYMHA, TTi7JIeT-
Jla HOPMAJILHOMY 3aKOHY PO3MOJLTY 3 mapameTpamu x =500 1 o, =120T. 0.. 3HAHUTH

HMOBIPHICTb MPOJAXKyY TOBAPY MPOTATOM OJHOTO MicsIs Ha cymy Bia 450 no 600 r. o.

7.9. [linipueMcTBO Mae 5 BepCTaTiB, M0 MPAIIOIOTH HE3aJIEKHO OJIMH BiJ] OJTHO-
ro. UMoBipHICTh BiIMOBHU OyJb-sikoro 3 Hux piBHa 0,25. Busnauntu mapamerpu Oi-
HOMIQJIbHOTO 3aKOHY PO3MOITY BUNIAJAKOBOI BETMYUHU X — YHCIIO B1IMOB BEPCTATIB.

7.10 BuzHaute cepefHe KBaJpaTUUHE BIAXWICHHS 1 AUCHEPCII0 4Yuciia BiJIMOB
aBTOMOOUITIB, SKIIO BUIMAIKOBA BeaudnHa X — YHUCJIO BIIMOB aBTOMOOLIIB — 3ajiaHa
PAIOM PO3MOALTY:

X; 0 1 2 3 4 5 6 7

pi 0,2 10,15(0,15| 0,1 |0,250,04 | 0,06 | 0,05
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JTOJATKHU

1 e
1 X )= e
Tab6uauus 1. 3nauenns GyHKIii ¢ (x) Jor
x o] » | 2 | 3 [ 4 | 5 | 6 | 7 | 8 | 9
0,0 | 03989 10,3989 03989 03988 0,3986 0,3984 03982 0,3980 0,3977 0,3973
0,1 | 03970 03965 03961 03956 03951 053945 03939 03932 03925 0,3918
0,2 | 03910 03902 03894 03885 0,3876 053867 03857 0,3847 053836 03825
0,3 | 03814 03802 03790 03778 03765 03752 03739 03726 03712 03697
04 | 03683 03668 03652 03637 03621 03605 03589 03572 03555 0,3538
0,5 | 03521 10,3503 03485 03467 03448 03429 03410 03391 03372 0,3352
0,6 | 03332 03312 03292 03271 03251 03230 03209 03187 03166 03144
0,7 | 03123 03101 03079 03056 0,3032 03011 02989 0,2966 0,2943 02920
0,8 | 02897 02874 02850 02827 0,2803 02780 02756 02732 02709 0,2685
0,9 | 02661 02637 02613 02589 02565 002541 02516 0,2492 0,2468 02444
1,0 | 02420 02396 02371 02347 02323 02299 02275 02251 0,2227 0,2203
1,1 | 02179 02155 02131 02107 02083 0,2059 02036 02012 0,1989 0,1965
1,2 | 0,1942 0,1919 0,1895 0,1872 10,1849 0,1826 0,1804 0,1781 0,1758 0,1736
1,3 | 0,1714 01691 0,1669 0,1647 0,1626 0,1604 0,1582 0,1561 0,1539 0,1518
1,4 | 0,1497 01476 0,1456 0,1435 0,1415 0,1394 0,1374 0,1354 0,1334 0,1315
1,5 | 0,1295 01276 0,1257 0,1238 0,1219 0,1200 0,1182 0,1163 0,1145 0,1127
1,6 | 0,1109 0,1092 0,1074 0,1057 0,1040 0,1023 0,1006 0,0989 0,0973 0,0957
1,7 | 0,0040 0,0925 0,0909 0,0893 0,0878 0,0863 0,0848 0,0833 0,0818 0,0804
1,8 | 00789 00774 0,0759 0,0745 0,0731 0,0718 0,0705 0,0692 0,0680 0,0668
1,9 | 0,0656 00644 00632 0,0620 0,0608 0,0596 0,0584 0,0573 0,0562 0,0551
2,0 | 0,0540 0,0529 0,0519 0,0508 0,0498 0,0488 0,0478 0,0468 0,0459 0,0449
2,1 | 00440 0,0431 10,0422 0,0413 0,0404 0,0396 0,0387 0,0379 0,0371 0,0363
2,2 [ 0,0355 0,0347 0,0339 0,0332 0,0325 0,0317 0,0310 0,0303 0,0297 0,0290
23 [ 0,0283 0,0277 0,270 0,0264 0,0258 0,0252 0,0246 0,0241 0,0235 0,0229
24 | 00224 0,0219 0,0213 0,0208 0,0203 0,0198 0,0194 0,0189 0,0184 0,0180
2,5 [ 0,0175 00171 00167 00163 0,0158 0,0154 00151 0,0147 0,0143 0,0139
2,6 | 00136 0,0132 0,0129 00126 00122 0,0119 0,0116 0,0113 0,0110 0,0107
2,7 | 0,004 0,0101 0,0099 0,0096 0,0093 0,0091 0,0088 0,0086 0,0084 0,0081
2,8 | 0,0079 0,0077 0,0075 0,0073 0,0071 0,0069 0,0067 0,0065 0,0063 0,0061
2,9 | 0,0060 0,0058 0,0056 0,0055 0,0053 0,0051 0,0050 0,0048 0,0047 0,0046
3,0 | 00044 00043 0,0042 0,0040 0,0039 0,0038 0,0037 0,0036 0,0035 0,0034
3,1 | 0,0033 0,0032 0,0031 0,0030 0,0029 0,0028 0,0027 0,0026 0,0025 0,0025
3,2 [0,00238 0,00231 0,00223 0,0022 0,00216 0,00203 0,00196 0,0019 0,00184 0,00178
3,3 [0,00172 0,00167 0,00161 0,00156 0,00151 0,00146 0,00141 0,00136 0,00132 0,00128
34 [0,00123 0,00119 0,00115 0,00111 0,0011 0,00104 0,0010 0,0010 0,00097 0,00094
3,5 |0,00087 0,00084 0,00081 0,00078 0,00076 0,00073 0,00071 0,00068 0,00066 0,00063
3,6 |0,00061 0,00059 0,00057 0,00055 0,00053 0,00051 0,00049 0,00047 0,00046 0,00044
3,7 [0,00042 0,00041 0,00039 0,00038 0,00037 0,00035 0,00034 0,00033 0,00031 0,00030
3,8 [0,00029 0,00028 0,00027 0,00026 0,00025 0,00024 0,00023 0,00022 0,00021 0,00021
3,9 | 0,0002 0,00019 0,00018 0,00018 0,00017 0,00016 0,00016 0,00015 0,00015 0,00014
L og(=x)=0(x);

2.

Vi[> 4,9(x)=0 .
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Ta6auus 2. 3naueHast GyHKIli P (x)=

0 [ 1+ [T 2 [3 [ 4 [5 [

| 7 | 8 | 9

0,0 (0,0000 0,0040 0,0080 0,0120 0,0160 0,0199

0,0239

0,0319 0,0359

0,1 [0,0398 0,0438 0,0478 0,0517 0,0557 0,0596

0,0636

0,0714 0,0753

0,2 (10,0793 0,0832 0,0871 0,0910 0,0948 0,0987

0,1026

0,1103 0,1141

0,3 0,1179 0,1217 0,1255 0,1293 0,1331 0,1368

0,1406

0,1480 0,1517

0,4 |0,1554 0,1591 0,1628 0,1664 0,1700 0,1736

0,1772

0,1844 0,1879

0,5 [0,1915 0,1950 0,1985 0,2019 0,2054 0,2086

0,2123

0,2190 0,2224

0,6 (0,2257 0,2291 0,2324 0,2357 0,2389 0,2422

0,2454

0,2517 0,2549

0,7 10,2580 0,2611 0,2640 0,2673 0,2703 0,2734

0,2764

0,2823 0,2862

0,8 [0,2881 0,2910 0,2939 0,2967 0,2995 0,3023

0,3061

0,3106 0,3133

0,9 [0,3159 0,3186 0,3211 0,3238 0,3264 0,3289

0,3315

0,3365 0,3389

1,0 [0,3413 0,3438 0,3461 0,3485 0,3508 0,3531

0,3554

0,3599 0,3621

1,1 10,3643 0,3665 0,3686 0,3708 0,3729 0,3749

0,3770

0,3810 0,3830

1,2 |0,3849 0,3869 0,3883 0,3907 0,3925 0,3944

0,3962

0,3997 0,4015

1,3 10,4032 0,4049 0,4066 0,4082 0,4099 0,4115

0,4131

0,4162 0,4177

14 (04192 0,4207 0,4222 0,4236 0,4251 0,4265

0,4279

0,4306 0,4319

1,5 [0,4332 0,4345 0,4357 0,4370 0,4382 0,4394

0,4406

0,4429 0,4441

1,6 [0,4452 0,4463 0,4474 0,4484 0,4495 0,4505

0,4515

0,4535 0,4545

1,7 10,4554 0,4564 0,4573 0,4582 0,4591 0,4599

0,4608

0,4625 0,4633

1,8 10,4641 0,4649 0,4656 0,4665 0,4671 0,4678

0,4686

0,4699 0,4706

1,9 [04713 0,4719 0,4726 0,4732 0,4738 0,4744

0,4780

0,4761 0,4767

2,0 [0,4772 0,4778 0,4783 0,4803 0,4793 0,4798

0,4803

0,4812 0,4817

2,1 [0,4821 0,4825 0,4830 0,4834 0,4838 0,4842

0,4846

0,4854 0,4857

2,2 [0,4861 0,4861 0,4868 0,4871 0,4875 0,4877

0,4881

0,4887 0,4889

2,3 [0,4893 0,4895 0,4898 0,4901 0,4904 0,4906

0,4909

0,4913 0,4916

2,4 [0,4918 0,4920 0,4922 0,4925 0,4927 0,4929

0,4931

0,4934 0,4936

2,5 [0,4938 0,4939 0,4941 0,4943 0,4945 0,4946

0,4948

0,4951 0,4952

2,6 [0,4953 0,4955 0,4956 0,4957 0,4959 0,4959

0,4961

0,4963 0,4964

2,7 10,4965 0,4966 0,4967 0,4968 0,4969 0,4970

0,4971

0,4973 0,4974

2,8 10,4974 0,4975 0,4976 0,4977 0,4977 0,4978

0,4979

0,4980 0,4981

2,9 [0,4981 0,4982 0,4983 0,4983 0,4984 0,4984

0,4985

0,4986 0,4986

1. @(—x)=—-d(x) ;
2 V{>5 o(x)=05.
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Taboauusa 3. 3nauenns gynkuii [lyaccona P, (k)="-

A* o

k!

A

01 | 02

0,3

0,4

0,5

0,6

07 | 08

0,904837 0,818731

0,740818

0,670320

0,606331

0,548812

0,496585 0,449329

0,090484 0,163746

0,222245

0,268128

0,303265

0,329287

0,347610 0,3594463

0,004524 0,016375

0,033337

0,053626

0,075816

0,098786

0,121663 0,143785

0,000151 0,001062

0,003334

0,007150

0,012636

0,019757

0,028388 0,038343

0,000055

0,000250

0,000715

0,001580

0,002964

0,004968 0,007669

0,000004
— 0,000002

0,000015

0,000057

0,000158

0,000356

0,000696 0,001227

0,000001

0,000004

0,000013

0,000036

0,000081 0,000164

0,000001

0,000003

0,000008 0,000019

RN N | AR D [

0,000001 0,000002

0,9 1,0

1,5

2,0

2,5

3,0

3,5 4,0

0,406570 0,367879

0,223130

0,135335

0,82085

0,049787

0,030197 0,018316

0,365913 0,367879

0,334695

0,270671

0,205212

0,149361

0,105691 0,073263

0,164661 0,183940

0,251021

0,270671

0,256513

0,224042

0,184959 0,146525

0,049398 0,061313

0,125510

0,180447

0,213763

0,224042

0,215785 0,195367

0,011115 0,015328

0,04067

0,090224

0,133602

0,168031

0,188812 0,195367

0,002001 0,003066

0,014120

0,036089

0,066801

0,1000819 0,132169

0,156293

0,000300 0,000511

0,003530

0,012030

0,027834

0,050409

0,077098 0,104196

0,000039 0,000073

0,000756

0,003437

0,009941

0,021604

0,038549 0,059540

R(I (NN |B RN =D

0,000004  0,000009

0,000142

0,000859

0,003106

0,008102

0,016865 0,029770

=)

0,000001

0,000024

0,000191

0,000863

0,002701

0,006559 0,013231

[y
<

0,000004

0,000038

0,000216

0,000810

0,002296 0,005292

)
)

0,000007

0,000049

0,000221

0,000730 0,001925

[y
(5]

0,000001

0,000010

0,000055

0,000213 0,000642

[
w

0,000002

0,000013

0,000057 0,000197

[a—y
=~

0,000003

0,000014 0,000056

[
9]

0,000001

0,000003 0,000015

[
=)}

0,000004

[y
~J

0,000001
— 0,000001

4,5 5,0

6,0

7,0

8,0

9,0

10,0

0,011109 0,006738

0,002479

0,000912

0,000335

0,000123

0,000045

0,049990 0,033690

0,014873

0,006383

0,002684

0,001111

0,000454

0,112479 0,083227

0,044618

0,022341

0,010735

0,004998

0,002270

0,168718 0,140374

0,089235

0,052129

0,028626

0,014994

0,007867

0,189808 0,175467

0,133853

0,091226

0,057252

0,033737

0,018917

0,170827 0,175467

0,160623

0,127717

0,091604

0,060727

0,037833

0,128120 0,146223

0,160623

0,149003

0,122138

0,091090

0,063055

0,082363 0,104445

0,137677

0,149003

0,139587

0,117116

0,090079

0,046329 0,065278

0,103258

0,130377

0,139587

0,131756

0,112599

0,023165 0,036266

0,068838

0,101405

0,124077

0,131756

0,125110

0,010424 0,018133

0,041303

0,070983

0,099262

0,118580

0,125110

|
HQ\OW\IG\UI-BMNHG

0,004264 0,008242

0,022529

0,045171

0,072190

0,097020

0,113736

[
(9]

0,001599 0,003434

0,011264

0,026350

0,048127

0,072765

0,094780

[
)

0,000554 0,001321

0,005189

0,014188

0,029616

0,050376

0,072908
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ﬂ,k

Taboauusa 3. 3nauenns gynkuii [lyaccona P, (k)= o e
A

k 4,5 5,0 6,0 7,0 8,0 9,0 10,0

14 |0,000178 0,000472 0,002228 0,007094 0,016924 0,032384 0,052077
15 [0,000053 0,000157 0,000891 0,003311 0,009026 0,019431 0,034718
16 [0,000015 0,000049 0,000334 0,001448 0,004513 0,010930 0,021689
17 [0,000004 0,000014 0,00018 0,000596 0,002124 0,005786 0,012764
18 [0,000001  0,000004 0,000039 0,000232 0,00009440,002893 0,007091
19 |- 0,000001 0,000012 0,000085 0,000397 0,001370 0,003732
20 |- — 0,000004 0,000030 0,000159 0,000617 0,001866
21 |- — 0,000001 0,000010 0,000061 0,000264 0,000889
22 |- — — 0,000003 0,000022 0,000108 0,000404
23 |- — — 0,000001 0,000008 0,000042 0,000176
24 |- — — — 0,000003 0,000016 0,000073
25 |- — — — 0,000001 0,000006 0,000029
26 |— — — — — 0,000002 0,000011
27 |- — — — — 0,000001 0,000004
28 |- — — — — — 0,000001
29 |- — — — — — 0,000001
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