MIHICTEPCTBO OCBITU I HAVYKU YKPATHU
JIpBIBCHKMIA HallIOHATBLHUY yHIBEepcHUTET iMeH1 [Bana dpanka
MexaHiko-MaTeMaTUIHUHN (HaKyJIbTeT
Kadenpa maremaTnaHOi CTAaTUCTUKH 1 AU EpeHIIIAIbHUX PIBHSHb

IHANBIAYAJIbHI 3ABJIAHHSA
10 po3ainy «Bunaakosi moaii» 3 kypcey «Teopist iMoOBipHOCTEH»
NJIs 3100yBaviB BULIOI OCBiTH cnewiajibHOCTI 112-CTaTncTtuka
OCBITHBO-NIPO(eciiiHOI MporpamMu
«CTaTHCTHYHMI aHAJTI3 JaHUX)»

ro Hayj,
G'\e(.\'-"(o ay; Oy %,
e S
< i o

= A=
T T
Py }ﬁ

R\
&
&
%o h%ﬂﬂﬂﬂﬂf“ﬂm
2
.6&@

L3

)

Y.
%
©
<
®
|
<
=
(1]
I
—y
H
Q4
Q

Kadeppa
MaTeMaTUYHOT CTaTUCTUKMN i Qb
0@ AndepeHLianbHUX PiBHAHL e-}

2020

JIsBiB 2023



InauBinyaabHi 3aBaaHHs a0 po3ainy «BumagkoBi moaii» 3 kypcy «Teopis
HMOBIpHOCTEH» I 3700yBaviB BHUIOI OCBiTH cremianbHOCTi 112-CTraTucruka
OCBITHBO-TIpo(eciiinoi  mporpamu  «CTaTUCTUUHMM — aHami3 JaHux» / VYKL
I. b. bazunesuu, O. A. Sposa. — JIeBiB : JIHY im. IBana ®panka, 2023. — 36 c.

Ykaagaui: Ipuna bornaniBaa basmineBnu
Oxkcana AHnarosmiiBHa SIpoBa

Peunen3zenT: noxTop (pizuko-MareMaTUuHUX HayK, mpodecop . 1. €neiiko

PexomenoBano
Kaeaporo MaTeMaTUYHOT CTATUCTUKY 1 AU(PEPEHIIaTbHUX PIBHSHBD,
npotokost Ne 4 Bix 18.10.2023.

© I. b. basunesuy, JI.€. bazunesnu, 2023
© JIHY im. 1. dpanka, 2023



Beryn
Bapianr 1
BapianT 2
Bapianrt 3
Bapiaur 4
BapianT 5
BapianT 6
Bapiant 7
Bapianrt 8
Bapiant 9
Bapiant 10
BapianT 11
BapianT 12
BapianT 13
BapianT 14
Bapiant 15
Bapianr 16
Bapiant 17
Bapiant 18
BapianT 19
BapianT 20
BapianaT 21
BapianT 22
Bapiant 23
Bapiant 24
Bapianr 25
Bapiant 26
BapianTt 27
BapianT 28
Bapiant 29
Bapiant 30
Jliteparypa

3micT

O 00 3 &N L B~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35



Beryn

VY naHiii MeTonu4Ill MICTATHCS 1HAUBIAYadbHI 3aBAaHHA 10 Kypcy «Teopis HMOBIpHOCTEN,
po3ain «Bunaakori Benmuunamy. HaBeneno 30 BapianTiB. KoskeH BapiaHT cknamaeThes 3 14 3amay.
JIBi 3 HHMX CTOCYIOThCS BH3HAUCHHs MOMIN, X 00’€aHAHHS, TEPETHH, MPOTHUJICKHINA MOil, YU
cymicHi moxii.  HacTynmHi 4oTMpu Ha KiacuMuHe oO3HaueHHs imoBipHOCTi. IloTiM 3ajmaua Ta
reoMeTpuuHy HMoBipHicTh. Jlani Ha yMOBHI HMOBIpHOCTI, He3aslexHl moAii. 3rogoM Qopmyia
NoBHOI HMOBipHOCTI, Gopmyna baiteca. Hactynni 5 3amau Ha cxemy bepHysuii, HalliMoBipHile
yucio B cxemi bepHyiui, Ha 3acTocyBaHHs Teopemu IlyaccoHa, TOKambHY Ta iHTETpajbHy TEOPEMHU
Myaspa-Jlamnaca.

JI71st CTyIeHTIB MaTeMaTHYHUX CIEIIaTbHOCTEH.



10.

I11.

12.

13.

14.

BAPIAHT 1

Ha Bimpi3ky moBxkuHOI 15 cM HaBMaHHsS BHOMPAIOTH ABI TOYkU K, M. Onucatu momii A4 —
{BiZiIcCTaHP MK LIMMHU TOYKAMH HE MEPEBUIILYE 5 cM}, B — {BIJCTaHb BiJl TOUKU M JO JIIBOTO
KIHIIS € OLIBIIOI0 HIXK BiJICTaHb J0 MpaBoro KiHis}, C —{BiACTaHb Bi TOUKH M 10 TOUKU K €
MEHIIIO HIK BiJICTaHb BiJl TOYKA M 110 TPABOro KiHI}. SIKi 3 IMX MOAii € cymicHUMHU?
Omucaru noxii 4UB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

OnuH pa3 MAKUAAIOTH TpalbHUM KyOuk. K, M. Onucatu monii 4 — {KUIBKICTb OYOK, sIKa

BUITAJIa HE TIepeBUIlye 5}, B — { BuUIajga MapHa KIUIbKICTh 040K}, C — {BUIaja HemapHa
KUIBKICTh 040K }. SIKi 3 X mofiii € cymicaumu? Ommcaru nonaii AUB, ANB, AUC, ANC, BUC,
BNC, AUBUC, ANBNC, 4, B, C .
3HalTH UMOBIPHICTH TOTO, JTHI HAPOPKEHHS y 10 CTyICHTIB IPHUMAaAa0Th Ha Pi3HI MiCSIII.
8 0/IHAaKOBUX KYJBbOK PO3MICTUTH B TPbOX KOpOOKax. 3HANTH WMOBIPHICTb TOTO, 100 Y KOXKHIH
KOpOOLl 3HAXOIUTHCS X04a O O7HA KYJIbKA.
Yucna 1,2,...,n po3TalloBaHi BUMAAKOBUM YHHOM. 3HAUTH WMOBIPHICTH TOTO, 110 yucna 1, 2, 3
3HAXOJATHCS OPYY Y OYy/Ib-SIKOMY MOPSAIKY .
VY cryneHTchKil rpyni HaBuaeThes 10 aiBuar i 15 xmommiB. 3HalTH MMOBIPHICTH TOTO, IO CEpe]
7 B3SATHX MO CHHUCKY CTyACHTIB Oyne: a) piBHO 3 HiBUMHU; 0) *KOTHOI IIBUMHH; B) HE MEHIIIE
OnHi€] JIBUMHU.
3HaiTH UMOBIPHICTH TOTO, 110 HABMAHHS B35Ta TOYKA BCEPEAMHI Kpyra pagiyca R , BUSBUTHCS
BCEpEIMHI BIIMCAHOTO B 1IeW KPYT MPAaBUILHOTO TPUKYTHHKA.
[Mpunan ckimamaeTbcs 3 TPHOX EJIEMEHTIB, SIKI MPAIIOIOTh HE3ANEKHO OIWH BiJl OJHOTO.
VIMoBipHicTB BHXOTY 3 1Aty 3a yac ¢ mepioro enementTa jgopisuioe 0.1, 1pyroro — 0.2, TpeThOro
—0.15. 3naiiTi KIMOBIPHICTH TOTO, IO 32 Yac { BUHJIEC 3 JIay:

a) pIBHO OJIMH €JIEMEHT;

0) xoua O OJIMH EJICMEHT.
VY smuky nexats 20 TEHICHUX M SYMKIB, Y TOMY YncCHi 12 HOBUX i 8 THX, SKHMHU YK€ Tpalin
(crapux). I3 suka HaBMaHHS OepyTh 2 M’s4i ISl TPH, a MOTIM iX MOBEPTal0Th y UK. [Ticis
IIOTO JIOBUJILHUM YMHOM BHOMPAIOTH JBa HACTYITHI M 4l JUIs TpU. 3HAUTH HMOBIPHICTH TOTO,
110 11l ABa M 5141 OyAyTh CTapUMHU.
VIMOBipHICTD BIy4eHHs 6acKeTOOMCTOM y KOP3UHY AOpiBHIOE 0.8. 3HATH HMOBIPHICTH TOTO,
110 TIPY YOTHPHOX KUAKaX OyJI0: a) piBHO TpH BIyUYEHHS; 0) HE MEHIIE ABOX BIIyY€Hb; C) X04a O
OJIHE BITYUYCHHS.
3HalTH HAHIMOBIPHINTY KiIBKICTH BUOOPIIIB, SKI MPHUIAYTh Ha BUOOPUY AUIBHHINO, SKIIO SBKA
BHUOOPIIIB 10 il JUTBHHUII € 85% 1 y crrckax € 2400 ocif.
ﬁMOBipHiCTB TOTr0, 0 Ha BUOOpax OroyieTeHb BUSBUTHCA HeAilicHuM nopiBHIOe 0.004. 3HaiiTi
HMOBIpHICTB TOTO, 110 cepen 200 OroneTeHiB Oyae piBHO J1Ba HEIIHCHI.
[Tpuiimaroun HMOBIpPHICTH BIyY€HHs B IUIb MPH oxHOMY mocTpini 0.4, OiHUTH WMOBIpHICTH
toro, 1o mpu 1200 mocTpiniax BUABUTHCS a) piBHO 520 Biy4eHb; 0) He Ounbire 510 BIydeHb.
3HalTH WMOBIPHICTH TOTO, IO BIIXHWIEHHS BiJIHOCHOI YaCTOTH BiJl TEOPETHUYHOI WMOBIPHOCTI
0.7 mpu 2000 He3anexHUX BUMIPOOyBaHHIX He Oy/e nepesuiryBatu 0.01.
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BAPIAHT 2

Tpu pasu miakugarOTh CUMETpUYHYy MoHeTy. Ommcatu momii 4 — {rep0 Bumaae piBHO ABa
pasu}, B — {xoua 0 onuH pa3 Bunaje nudpa}, C — {xomaHOTO pazy He Oyzae repda}. Ski 3 UX
noxiit € cymicaumu? Onmcaru noxii AU B, AN B, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4,
B, C .
VY kBazpati i3 CTOPOHOIO 8 CM JOBUIBHUM YHHOM BHUOMparoTh TO4Ky. Omucatu momii 4 —
{BiiCTaHb B TOYKH JI0 33JaHOi CTOPOHM HE MEPEBUILYE 5 cM}, B — {BIACTaHb Bl TOUKH J0
LEHTPY KBajpaTa € OuIbInoro Hik 2 cM}, C— {BICTaHb BiJl TOUKU 10 HAMOIMKYOT CTOPOHHU HE
nepesuirye 2 cM}. SIki 3 nux mofid € cymicaumu? Omucatu mofmii AUB, ANB, AUC, ANC,
BUC, BNC, AUBUC, ANBNC, 4, B, C .
VY nipt 12 noBepxoBoro Oy IUHKY 3aiIIIO0 8 macakupiB. 3HAUTH WMOBIPHICTB TOTO, IO BCi BOHU
BUIIyTh Ha PI3HUX MTOBEPXaX.
€ 15 cunix, 14 opamxkeBux, 30 uepBoHUX 1 25 3eneHux ofiBmiB. Bubuparots 12 omniBiiB. 3HalTH
HMOBIpHICTH TOTO, IO Cepell HUX Oy/ie Mo 3 OJMiBIl KOKHOTO KOJIBOPY.
[Mapris cxiagaerbest i3 150-tr BupoOiB mepmoro copty Ta 80-Tu BUPOOIB Ipyroro copry. 3
napTii HaBMaHHs BUOpaHo 15 BupoOiB. 3HAWTH WMOBIPHICT TOTO, IO BCI BOHH MEPILIOTO COPTY.
3HaNTH UMOBIPHICTH TOTO, IO CEPEl HUX € X04ua O OJIMH MEPIIOro COPTY.
I'patounce OykBamu po3pizHoi abetku K, A, B, A, nuTuHa BUNaAKOBUM YMHOM CKJIAQJa€ iX B
psia. 3HaliTH HMOBIPHICTH TOTO, 1110 BOHA ckiajae cioBo KABA.
Ha Binpizky 4B noexxuHowo /, HaBMaHHs BUOpaHo ABi Touku K 1 M. Slka IMOBIpHICTh TOTO, 110
B1JICTaHb M)XK HUMH HE TIepeBHIye [ /4.
Jlnst curHamizamii mpo aBapil0 BCTAHOBIEHO J(Ba CHUTHATI3AaTOPH, SIKI MPALIOIOTh HE3aJICKHO
OIMH Bix oHOr0. MIMOBIpHICTB TOTO, 1110 TP aBapii CIPAIIOE MePIIHii CHTHATI3aTOp AOPiBHIOE
0.95, mpyruit — 0.9. 3HaifTu KWMOBIPHICTH TOTO, IO TPHU aBapii CIpAIIOE JIHIIE TEPIIHA
CUTHAJII3aTop.
VY cnenianizoBaHiii JikapHi 3HaxoauThcs 50 XxBopux i3 AiarHozoM K, 30 XBOpHX 13 A1arHO30M
L, 20 xBopux i3 miarHo3oM M . VIMOBipHICTb MOBHOrO BHyAaHHS ISl XBOPHX i3 JiarHO30M
K nopisntoe 0.6, mist xBopux 3 nmiarHo3amMu L 1 M 111 KIMOBIPHOCTI BiJIMOBITHO JOPIBHIOIOTH
0.8 1 0.9. XBopuii, kM JiKyBaBCsl y Iill JiKapHi, IOBHICTIO BUAYXaB. 3HANTH HWMOBIPHICTh
TOTO, 1110 HOTO JiarHO3 — 3aXBOpIOBaHHs K .
VIMOBipHiCTB TOT0, 110 CTYJEHT HA iCIUTI OTPUMAE OLHKY HE HMKYe HiX “4” nopismioe 0.7.
3HalTH WMOBIPHICTH TOTO, IO 37Al0YM YOTHPH ICIIUTH, BiH: a) OTPUMAE Xo4ya O OJHY OIHKY
MeHIIy HiX “4”; 0) BCl icIUTH BiH 374acTh Ha “4” a0o “5”; B) HE MEHIIE TPHOX ICIUTIB 3/1aCTh
Ha “4” abo “5”.
Bimomo, mo HaifiMOBipHima KiUTbKiCTh TosB monii 4 mpu 340 He3alne)KHUX BUIPOOYBaHHIX
nopiBHIOE 87. 3HAUTH MEXi, B SIKUX 3HAXOJIUTHCSI HIMOBIPHICTb.
CepenHs KUIBKICTh 3aMOBJIEHb, 1110 HAJAXOJATh Ha MiJIPUEMCTBO MOOYTOBOIO 0OCITyrOBYBaHHS
3a OJTHY TOAMHY, JOPIBHIOE JBa. 3HAWTH WMOBIPHICTH TOTO, 1110 3a JIBI TOAWHU HaJiiie:

a) YOTUPH 3aMOBJICHHSI;

0) MEHIIIe TPHOX 3aMOBJICHbD;

B) HE MEHIIIE HIJK TPU 3aMOBIICHHSI.
MMoBipHicTh HacTaHHS mONiI A TNpH OJHOMYy BHUIPOOyBaHHI aOpiBHIOE 04. 3HaiTH
HMOBIpHicTh TOTrO, 110 Mpu 4000 BunpoOyBaHHX moxist 4 BiAOyAeTbes : a) piBHO 1590 pa3z; 0)
He Ounbine 1620 pas.
Bimomo, 1110 HMOBIpHICTh BIAXWIJICHHS BiIHOCHOI YacTOTH BiJ TeopeTHyHOi iiMoBipHOCTI 0.3 He
Ooimpmie HiK ¢ mpu 2000 HesanexxHHX BHUNpPoOyBaHHSAX JopiBHIOE 0.9. 3HaliTH HeBiTOMe
YHCTIO & .
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BAPIAHT 3

I3 MHOXMHU {I;2;...;10} HABMaHHS BHOMPAIOTH aBa uncia. . Omucatu mofii 4 — {oOuBa umcia
ninarecs Ha S }, B — {oOunBa uncia aiunarecs Ha 3 }, C — {oOuaBa uncia HenapHi }. ki 3 1ux
noziit € cymicanmu? Onmcaru mofii 4U B, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4,
B, C.

VY piBHOCTOPOHHBOMY TPUKYTHHKY KLM 13 cropoHoto 10 cm BuOpaHo Touky. . Onucatu noxii
A — {TOuKa BHUSBHUTHCS BCEPEIMHI BIIMCAHOTO Kpyra}, B — {BiJCTaHb BiJl TOUYKH O CTOPOHHU
KL ne nepeBuurye 2 cM} C — {BiJICTaHb BiJl TOYKHU J0 BEpIIMHU M He nepeBuirye 4 cMm}. Ski 3
mux noniil € cymichumu? Onumcaru nonii 4UB, 4N B, AUC, ANC, BUC, BNC, AUBUC,
ANBNC, 4, B, C .

20 ogHAKOBUX KYJHOK MOKHA PO3MICTUTH y 5 KopoOkax. 3HalTH WMOBIPHICTH TOTO, IIO B
KOXKHIN KOpoO11i Oy1e MpuHAMHI TI0 OJHIH KyJIbIIi.

BriopsiikOByIOTb MHOXKUHY {1, 2,... ,3n}'3Ha171T1/1 HMOBIPHICTb TOTO, 1[0 KOKHE YHCIO, KpaTHE 3,

CTOITh Ha MICIIi 3 HOMEPOM KpaTHUM 3?

Yucma 1,2,...,n (n > 4) pPO3TAIIOBaHI BHITAJKOBUM UYHWHOM. 3HAWTH WMOBIPHICTH TOTO, IO
yucna 1, 2, 3, 4 3HaxoAAThCS OpyY B Opsaky 2, 1, 3, 4.

3HalTH MMOBIPHICTh TOTO, 1110 Cepel 5 HaBMaHHA B3SATHX MICSALIB poKy Oyzae:  a) piBHO OJUH
3UMOBHIA; 0) He Oy/ie 3MMOBHX.

3HalTH WMOBIPHICTH TOTO, IO BiJICTAHb BiJ] HABMaHHS B3ATOI TOYKKM K BCepeIWHI KBajapaTa
ABCD 31 ctopoHoro 10 cM 10 1aHOT CTOPOHH HE TEPEBUIIYE 8 CM.

Tpuui migkugaote MoHeTy. [lomis 4 — {Bumane i repo, 1 pemika},mofmis B - {He OiIblIe Hik
oJuH pa3 Bunaje rep6}. [lepeBiputu un noxuii A i B He3alexHi.

Bupi6 nepeBipseThcs HA BiANOBIAHICTH CTAHZAPTAM JBOMA TOBAPO3HABIAMU. MIMOBIpHICTH
TOTO, 110 BUPIO MEPEBIPATUMETHCS TMEPIIUM ToBapo3HaBiieM fopiBHioe 0.55, mpyrum — 0.45.
VMoBipHicTh TOTO, 10 BHpI6 Gy/Ie BU3HAHO CTAHAAPTHUM IEPIIMM TOBAPO3HABLIEM, JOPIBHIOE
0.9, npyrum — 0.98. Bupi0 npu nepesipiii OyJi0 BU3HAHUM CTaHAAPTHUM. 3HAWTH MMOBIPHICTh
TOTO, 1110 WOTO MEPEBIPSB MEPIINN TOBAPO3HABEIID.

VIMOBipHICTb TOTO, IO MOKYIEIb, SIKHil 3aiflIOB Y MarasMH OIATY, KyIHTb KOCTIOM 50-ro
po3mipy, aopiBHioe 0.25. flka HaliMeHIIIa KiJIbKICTh MOKYMIIB TOBHHHA 3aiTH B MarasuH, 1moo 3
imoBipHicTIO 0.95 cTBepKyBaTH, 10 X04a O OAWMH 3 HUX KyMHUTh KOCTIOM 50-T0 po3Mipy?
Ouiauty WMOBIpHICTH Tonii A, skmo y 450 BunpoOyBaHHSX HaWiIMOBIpHINIA KIJIBKICTH
nopiHIoe 290.

VIMoBipHicTB TOro, MO Mikcep BUABHThCA OpakoBaHuM fopisHIoe 0.002. 3HaiiTi HMOBipHiCTH
toro, mo cepen 1000 mikcepiB: a) He Oyzne OpakoBaHuX; 0) Oyne piBHO Tpu OpakoOBaHHX; B)
OyJie He MEHIIIe TBOX OpaKOBaHUX.

VIMOBipHICTb TOTO, IO CTYIEHT MEBHOTO By3y 3/aB Ceciio imme Ha “4” i “5” nopisHioe 0.45.
Binomo, 1o y By3i HaBuaethcs 5000 cTyneHTiB. 3HaTH MMOBIpHICTH TOTO, 110 HA “4” 1 “57
31aio cecito: a) piBHO 2240 ctyaenris; 0) He meHmie 2230 i He 6inbie 2260.

CKUTbKH TIOTPiOHO TPOBECTH HE3aJEKHUX BUIPOOYBaHb, 100 BiJHOCHA YaCcTOTa BiAPi3HSIACH
Bi TeopeTnyuHoi MoBipHOCTI 0.8 He Oumbiie Hik Ha 0.004 3 iMoBipHICTIO HE MeHIIOH 0.9.
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BAPIAHT 4

Tpu cnopTcMEeHH HE3alle)KHO OIWH BiJ OJHOTO BIy4YaloTh Y MimeHb. Omucatv momii 4 —
{nmepuuii BAy4uB y MillleHb}, B — {IpyrHii BIy4uB y MiieHb} C — {TpeTiii BIyYUB y MIIICHB}.
Sxki 3 nux nonii € cymicuumu? Onucatu nonii 4UB, ANB, AUC, ANC, BUC, BNC, AUBUC,
ANBNC, 4, B, C .

VY kpysi paaiyca 30 cm HaBMaHHS BUOMparOTh TO4uKy. Onucaru mofii 4 — {TOYKa BHUSIBUTHCS
BCEpEeIMHI BIMCAHOTO y KPYT KBajpara i3 BepmuHamMu KLMN }, B — {BIJACTaHb BiJl TOYKU IO
cTopoHH KL He mepeBumiye 2 cMj C — {BiJICTaHb BiJl TOYKU 10 BEPIIMHU M HE MepeBuuIye 4
cMm}. Sxi 3 nux monid € cymicaumu? Omnucatu mnomii 4UB, ANB, AUC, ANC, BUC, BNC,
AUBUC, ANBNC, 4, B, C .

[Torpibno kymuTH 10 TposiHA, B MaraswHi € TPOSIHIU 5 KOJNBOPIB. 3HAUTH HMOBIPHICTH TOTO IO
BC1 TPOSIHAM OyAYyThb OAHOTO KOJIBOPY?

I'pyny 3 20 cTyneHTiB Tpeba MOAUTUTH HA 3 YaCTUHU TakK, 1100 B mepuriil Oyno 5 CTy/IeHTIB, y
IpyTiid — 7, y TpeTiii — 8. 3HailTu IMOBIpPHICTB TOTO, 110 4 Py3iB HOTPAIUIATH B OJHY TPYITY.

VY kopobui € 20 3enenux i 50 cuHix ¢uomacrepiB. HaBmanus Bubuparots 10 ¢momacrepis.
3HaNTH HUMOBIPHICTH TOTO, IO CEPEl HUX HE MEHIIIE TBOX 3€ICHUX.

PosrnsnaeTsest JOBUIbHE CeMHU3HAUHE YHUCIO, K€ CKIaaaeThes 3 uudpp 1 1 2 (uudpu MOXyTh
MOBTOPIOBATHUCH). 3HANTH KMOBIPHICTH TOTO, 110 BOHO CKIIAJA€ThCS

a) JIUIIIE 3 OJIMHHUIIb, a00 JIUIIE 3 IBIHOK;
0) 3 TPbOX JIBIHOK 1 YOTUPHOX OJAMHUIL.

Ha mutomuHi npoBeaeHi mapaienbHi npsiMi BIZICTaHb MK SKUMHU JOpiBHIOE 2a. Ha muommny
HaBMaHHS KUJAIOTh KPyT pajaiyca r (r < a). 3HalTH UMOBIPHICTH TOTO, IO KPYI HE MEpPEeTHE
KOJHY 13 IPSMUX.
B ypHi 7 6inux i 3 wopHux kyni. HaBmanns BuitMarots 3 Kyoni. 3HalTH WMOBIPHICTB TOTO, IO BCi
3 KyJ1i 61710T0 KOJIBOPY, AKIIO B1IOMO, 11O CEpel HUX € Oia KyJis.
VY mepuriii ypHi 3Haxonatbes 1 6ina 1 9 4opHUX Kynb, y ApyTiid — 1 yopHa 1 5 6inux. 3 KOXKHOL
YPHU BUTSITHYJIUA 1O OJIHINM KyJIi, & BCi, 10 3aJUIIUINCh, IEPEKUHYIH Y TPETIO ypHY. 3HAUTHU
HMOBIPHICTH TOTO, IO HABMAHHS BUTATHYTA 13 TPETHOT YPHH KYJIsi € 011010,

VIMOBIpHICTB TOTO, IO €TEMEHT y MPHIAAI [IPaIioe Oe3BiIMOBHO Ha HPOTs3i dacy T OPIBHIOE
0.9. 3naiiT HMOBIPHICTH TOTO, IO CEPE]l YOTUPHOX EIEMEHTIB Ha MPOTA31 yacy 7 MPALIoE : a)
piBHO 0JMH; 0) HE MEHIIIE JBOX; B) X04a O OJMH.

Bimomo, mo #iMoBipHicTh TosiBH Toii 4 'y 300 He3ane:kHUX BUIPOOYBaHHsX nopiBHIOE 0.4.
3HalTH HAHIMOBIPHIITY KiJIBKICTh MOSIBH TOJIT A .

3HaiiTH WMOBIPHICTH TOTO, 10 Y TpboX 13 800 HaBMaHHA BHOpaHHX OcCi0 J€Hb HAPOIKEHHS
BUSABHUTHCA | ciuHs?

VMoBipHicTh mosiBu moxii 4 y koxsOMy 3 1600 He3anexHuX BUIPOOyBaHb HopiBHIOE 0.7.
3HalTH UMOBIPHICTH TOTO, IO TOMIst A BigOynetses: a) piBHO 1110 pa3; 6) e menme 1115 1
He Oinbire 1130 pas.

VIMOBipHICTh BiIXHIICHHS BiIHOCHOI 4aCTOTH TOSIBU MOAIl A Bijx TeopeTHuHoi itMoBipHOCTI 0.35
He Ounbine HiXK Ha & npHu 1200 He3anexHUX BUMIPOOyBaHHAX JopiBHIOE 0.94. 3HaliTH ¢ .
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VY rpyni HaBYaeThes 25 CTyACHTIB cepen skux 12 miBuar i 13 xmomnmiB. HaBmaHHS 10 cCKY
BubOpanu 5 ocib. [loxiss 4 — {Bubpani ocobu oaHiei crati}, B — {BuOpaHi CTy/IeHTH — JliBYaTa},
C — {BuOpani ocobOu pizHUX crtatei}. Ski 3 nux moxii € cymicaumu? Omnucatu noxdii 4U B,
ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

Ha Bigpizky KM nosxunoto 10 cm HaBMaHHS BHOpaHO ABI TOYKU L, P. Omucatu momii 4 —
{oOUIBI TOYKHM 3HAXOASTHCS ONVMKYE MO TOYKH K , HIK IO TOYKH M }, B — {BIACTaHb BiA
KOXKHOT 3 TOYOK JI0 CEpeJUHHM BiJpi3ka He nepeBuurye 2 cm} C — {BiJCTaHb BiJ TOYKH L 10
TOYKH M He nepeBuinye 4 cMm}. Ski 3 mux nofaii € cymicanmu? Onucatu noaii AU B, AN B,
AUc, ANc, BUC, BNC, AUBUC, ANBNC, 4, B, C .

20 pi3HMX 4YacTMHOK po3MmimarTh y 10 koMmipkax. 3HaWTH KWMOBIpHICTH TOTO, IO B JIaHY
KOMIPKY HE MOTPANUTh JKO/IHA YACTUHKA.

3a Kpyrawil CTUT CiAar0Th 5 YOJOBIKIB 1 5 KIHOK. 3HAWTH HMOBIPHICTH TOTO, 100 >KO/IHI ABI
0coOu ofiHI€T cTaTi HE CUIAThH OPYY?

VY kopoOui 3HaxoauThes 10 yepBoHuX, 15 3enenux, 20 cuHix i1 10 yopHux omiBmiB. HaBMaHHS
BuiiMaroTh 10 omiBuiB. 3HAWTH WMOBIPHICTH TOTO, IO Cepell HUX 2 YEPBOHMX, 3 3EJICHHX, 3
CHHIX 1 2 YOpHUX OJIIBIIiB.

VY Tpu BaroHu €NeKTPUUKH 3aliuio 5 oci0. 3HalTH WMOBIPHICTH TOTO, IO y JIPYTHil Barox
3aiIIUI0 PIBHO JBa MACAXKUPH.

3HalTH WMOBIPHICTH TOTO, IO HaBMaHHA KWHyTa B KyO (3 peOpoM MOBXKHHOI @) TOYKa
MoTa/iae y BIIMCAHY B LIeH KyO KYJIIO.

I'panbHy KICTKY KMHYTO ABa pa3sd. X;Ta X, — KUIbKICTh OYOK, IO BUIAIU BIINOBIIAHO NPH
nepuioMy Ta Apyromy Kuaasnusx. PosrimsHemo nogii: 4, = { X| aumutbes Ha 3, X, AUIUTbCA Ha
nBa}, A, = { X, ninutbes Ha 3, X, OUIAThCA Ha ABa}, Ay = { X| aumreca Ha X, }, Ay = { X,
OUIMThCS HAa X }. 3HaiiTu Bci napu 4; 1 A ;j HE3aIeKHUX MOJIIH.

Tpu MammHM BUIOTOBIIAIOTH JAETali, HNPUYOMY Mepiua MamuHa Buroronisie 20% Bciel
IpoayKIii, apyra MammHa - 30%, Tpers — 50%. MmoBipuicts 6paxy mepuroi Mauman — 0.05,
apyroi — 0.02, tperpoi — 0.01. 3HaiiTM HMOBIPHICTH TOTO, IO HAaBMaHHS B3fATa JETallb
BUSIBUTHCS] OPAKOBAHOIO.
VIMOBipHiCTH TOTO, WO CTYNEHT pO3B’sKe He MEHIIE MOJOBHHH 33a7ad HAa KOHTPOIbHIif
nopiBaroe 0,55. 3HaliTH WMOBIPHICTH TOTO, IO cepell HaBMaHHA B3ATHX 4 KOHTPOJbHUX OyIie
PO3B’s3aHO HE MEHIIIE MOJIOBUHU 33J1a4: a) Y TphoX poOoTax; 0) y KoaHIH poOOTi; B) mMprUHANMHI
y OfHI# poOOTi.
VMOBipHiCTh TOTO, IO Y MarasuHi HOKyIelb 3pO0HTh MOKYIKY HE MeHIe Hik Ha 40 TpH.
nopiBHioe 0.7. 3HaiiTH HaHIMOBIpHIIY KUIBKICTh MOKYIILIB, SIKI 3pOOJIATh MOKYIIKY HE MEHIIY
Hik Ha 40 rpH., AKI0 NOKynku 3aiiicHmno 1200 ocib.
VIMOBipHiCTb TOr0, 10 HABMAHHS B3ATHH CTYJEHT Ha IIPOTA3i HEPIIMX TPHOX POKIB HABUAHHS
HE OTpHUMaB OJHOI “2” mopiBHtoe 0.7. 3HaliTH WMOBIpHICTH TOTO, 1O cepen S000 cTyneHTiB Ha
IPOTS31 MEPLINX TPHOX POKIB HABYAHHS HE OTpUMAIIU XKOJHOI “2” : a) piBHO 3500 ocib; 0) Bix
3490 no 3520.
3HaiiTH WMMOBIPHICT TOrO, IO BIJIHOCHA YacTOTa BIAPI3HATUMETbCS BIiJ TEOPETHUHOI
riMoBipHOCTI 0.34 He Oinbine HiX Ha 0.005 mpu 25000 HEe3aneKHUX BUNPOOYBAHHSX.
IIpu mnepenaui MOBiIOMIIEHHS MMOBIPHICTh CIIOTBOPEHHS OAHOro 3Haky nopiBHioe 0,001.
3HalTH WMOBIPHICTH TOTO, 110 MoBigoMiIeHHS 3 1000 3HaKiB:

a) He OyJie CIOTBOPEHE;

0) Ma€e piBHO TPH CIIOTBOPECHHS;

B) Ma€ He OUIbIIE TPHOX CIIOTBOPEHbD.
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Ha icniuti y crynenta e Tpu nuranus. [loxii 4 — {CTyAeHT 3Ha€ BiAMOBib HA JIpyre MUTAHHSA},
B — {CTyJeHT 3Ha€ BIAIMOBI/Ib PIBHO Ha J1Ba MUTaHHs}, C — {CTYJEHT 3HA€ BIAIMOBI/Ib HE MEHIIIE
HIXK Ha JBa muTaHHs}. SIki 3 mux mojiil cywmicHi, a ski — HI? Onwmcatu moxii 4N B, AUB,
AUc, 4Nc, BUC, BNC, 4,B, C, AUBUC, ANBNC.
VY nexapToBiii IonMHI BCepeanHi Kpyra x” +y? =16 HaBMaHHs BUOpaHO Touky. [lomii 4 — {
x+y<2 }, B —{y>x*}, C —{y<1 }.Ski 3 uux moxii cymicHi, a ski — Hi? Onucaru momii
ANB,AUB, AUC, ANC, BUC, BNC, 4,B, C, AUBUC, ANBNC.
37 pi3HHX MPEaMETIB PO3MIIIAIOTh Y YOTHPHOX KOPOOKax.3HANUTH WMOBIPHICTH TOTO, IO Y
nepuriit kopooui 6yzae 4 npeameru, y Apyriit — 8, y Tpetiii — 14, y uerBepriit — 11?
VY marasuHi € 5 pi3HHX KOHBEPTIB 1 6 BUIIB MapoK OJHAKOBOi Baptocti. [lokymens kymye 4
KOHBepTH 1 4 Mapku. 3HalTU HMOBIPHICTH TOTO, 110 Oyae KymieHo 4 pi3HUX KOHBepTH 1 4
PI3HUX MapKu?
I3 30 Oinux TposiHa, 20 yepBOHUX, 25 pOKEBUX HaBMaHHs ckianu OykeT i3 15 kBiTok. 3HalTH
HMOBIpPHICTB TOTO, [0 Y OYKETI € M0 5 KBITOK KO)KHOTO KOJIbOPY.
BuraakoBuii eKCIIEPUMEHT TIOJIATAE B TOMY, IO MOHETY IMiAKUAAIOTh 0 TUX ITip, ITOKKM BOHA HE
BITaJIC JIBA Pa3u IMIJPs OJHIEIO 1 TIEIO K CTOPOHOI0. 3HANTH HMOBIPHICTH TIOJIIH:

a) eKCTIIEpUMEHT 3aKIHYUBCS J0 8-TO MiAKUIaHHS;

0) MOHETY MiIKUJATUMYTh NapHY KUIBKICTh pa3is;

B) EKCIIEPUMEHT TPOJIOBKYBATUMETHCSI HEOOMEXKEHO JIOBTO.
VY xpy3i pagiyca R po3TamioBaHO MEHIIMA KpyT pajiyca » . 3HaWTH WMOBIPHICTH TOTO, IIO
JIOBIJIbHA TOYKA 3 BEJIMKOTO KPyTa BUSBUTHCS BCEPEIMHI MEHILIOTO KpyTa.
EnexTpuunuii npunaj CKIagaeTbes 3 TPhOX €IEMEHTIB A, A,, Aj, Kl IPaLIOOTh HE3AIEKHO

oauH Bix oxHoro. EnmemeHTH A4, 1 A, BKIIOYECHI MapajeilbHO, A; HPUEIHAHUN 1O HUX
HOCI110BHO. MIMOBIpHICTh BUXOAY 3 JIaJly €IeMEHTy A, 3a uac { JOpiBHIOE p;(i=12,3). 3HaliTn

HWMOBIpPHICTB TOTO, 1110 3a Yac ! mpujaj BUKIE 3 Taay.

VY mipamiai cToiTh 12 TBHHTIBOK, 3 3 SKMX 3 ONTHUYHMM mnpuuijioM. CongaT KOPUCTYIOUHCH
TBUHTIBKOIO 3 ONITUYHUM IPUIILIIOM, MOXE BIYYUTH B LUIb 3 WMOBIpHicTIO (.81, 6€3 onTH4HOTO
npuitiny — 0.46. 3HaliTH WMOBIPHICTh TOTO, IO, CTPUISIIOYM 3 HaBMaHHsS B3SITOI T'BUHTIBKH,
COJI/1aT BIIYYUTh Y LiJIb.

[Ipu mTammyBaHHI MeTaNiYHUX KIEM OTPUMYyeEMO B cepeanbomy 90% craHmapTHUX.
Kopucryrouucs inTerpanpHoo teopemoro Myaspa-Jlannaca, 3HaiiTH WMOBIpHICTH TOTO, IO
cepen 900 kiem Oyae: a) Bix 790 no 820 crangaptaux; 6) piBHO 815 cTaHgapTHHX.
VIMOBipHiCTB TOTO, IT0 y HABMAHHS B3ATOTO BKJIAJHHKA IIEBHOrO GaHKY € cyma He MeHie 10
TUC. TpH. JopiBHIOE 0.4. 3HalTH WMOBIPHICTH TOTO, 11O CEPEJ] 5 HABMaHHS B3STHX BKJIAJHHUKIB
cyma Oyje Oinbiroro Hixk 10 TUC. TpH. a) y ABOX BKIIAIHHKIB; 0) X04a 6 y ABOX BKIJIATHUKIB; B)
y JKOJTHOTO BKJIQTHUKA.

3HaiTH HaWIMOBIpHINTY KUIbKICTh cepen 400 cTyaeHTiB, sIKi 3/1aiu cecito 0e3 ABIHOK, SIKIIO
HMOBIpPHICTb TOT'O, 1110 HABMaHHS B3SITUH CTYACHT 3/1aB cecito 6e3 aBiiiok nopiBHioe 0.9.
CepenHsi KUIBKICTh MOMHJIOK Ha OJIHIN CTOPIHII PYKONHCY JOpiBHIOE 2. 3HaWTH MMOBIPHICTh
TOT0, LII0 Ha JIBOX BUOPAHUX CTOpIHKAX Oyze pIBHO TPU MOMUIIKH.

3HANTH UMOBIPHICTH TOTO, IO BIAXWUJICHHS BIJIHOCHOT YacTOTH BiJ TEOPETHYHOI HMOBIPHOCTI
5/11 ne Oyne nepesumtyBati 0.02, sikiio Oyno mposeneHo 2500 croctepeskeHb BUIAJAKOBOTO
SIBHIIIA.
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[linknmaroTh YoTHPHU OAHAKOBI cuMeTpuuHi MoHeTH. [loaii 4 — {xouda 6 Ha ojHII MOHETI Oyje
rep0}, B — {xoua 6 Ha onHiii MOHeTi Oyxae repb i xo4da 06 Ha ojHII MoHeTi Oyae udpa}, C —
{He MeHIIe HIK Ha JIBOX MOHETaxX BUIMALyTh mudpu}. Ski 3 mux momii cymicHi, a ki — Hi?
Onwmcaru noxii 4N B, AUB, AUC, ANC, BUC, BNC, 4, B, C , AUBUC, ANBNC.

Vcepenuni kBaapata KLMN 3 BeplIMHAMH B TOYKAaX K(-4;0), L(0;4), M(4:0), N(0;—4) BuOpano
TOUKY M(x,y). Homii 4 — {x*+y*>1}, B —{xy>4}, C —{y>-1}. SKi 3 qux nofiif cymicHi,
a ki — Hi? Onucary noxii ANB, AUB, AUC, ANC, BUC, BNC,4, B, C, AUBUC, ANBNC.
BriopsiikoBy¥OTh MHOXKHHY {I;...;42} . 3HalWTH HMOBIPHICTH TOTO, IIO KOXXHE YHCJIO KPaTHE

TPbOM CTOITh Ha MICIII 3 HOMEPOM KpaTHMM TPbOM, a KOXXHE YMCJIO KpaTHE CEMH CTOiTh Ha
MICIIi 3 HOMEPOM KpPaTHUM ceMu?
¥V maraszuni € 4 coptu MoposuBa. Kynuru 10 nopiiii. 3HaliTi KIMOBIPHICTb TOTO, IO KYIUIATh 2
nopiii 1 copry, 3 mopiii 2 copry, 2 nopiiii 3 copTy, 3 mopitii 4 copTy.
VY rpymni HaBuaeTbes 25 CTYAEHTIB. 3HANUTH HMOBIPHICTH TOTO, 110 MPUHAWMHI JIBOE CTYACHTIB
HApOJMJINCH B OJIMH 1 TOH K€ JIEHb POKY.
3 noBHOI KoJIoAM KapT (54 kapTu) HaBMaHHS BUIMaiOTh 3 KapTH. 3HAWTU MMOBIPHICTH TOTO,
110:

a) KapTH BUTATAaTUMYThCS Y TIOCTIAOBHOCTI ,,Tpilika”, ,,ciMka”, ,,Ty3”;

0) BUTSATHYTUMU KapTamu OyIyTh ,,Tpiiika”, ,,ciMka”, ,,Ty3”.
Ha Biapisky OA4 nowxunoro 10 cm BuOpaHo 1Bi Toukn K 1 M . 3HaliTH HMOBIPHICTh TOTO, 10
JIOBXKMHA Biapizka KM OyJe MeHIOo0, HiX JTOBKKHA Bijpizka OK .
Yu npaBuiibHa piBHICTE: P(A/B)+(A/ E) =17
B onwniit 13 cryneHTchkuX rpyn HaBuaeTrbes 20 miByar i 10 xmonmiB. Jlo MpakTHUHUX 3aHATH 4
XJIOMIIB 1 3 JIBYAT HE BUKOHAJIM JIOMAIIHE 3aBJaHHA. Y HaBMaHHS BUOPAHOTO CTYJEHTa HE
BUSIBWIOCS JOMAIHBOIO 3aBJaHHSA. 3HAalTH MMOBIPHICT TOrO, LIO0 LUM CTyJEHTOM OyB
XJIOTIELb.
VIMOBipHiCTh TOTO, 1110 HABMAHHS KyIUICHA 1apa >KiHo4oro B3yTTs Oyae 37 po3mipy, Z0piBHIOE
0.4. 3naiiTi UMOBIPHICTH TOTO, IO CEpeJl HABMAaHHS 4 KYIUICHUX Tap KIHOYOTO B3yTTs Oyje: a)
piBHO ABI tapu 37 po3mipy; 0) )KOHOT Mapu; B) HE MEHIIIE TPHOX.
VIMoBipHicTh moOsBM Mozl y KOXHOMY 3 He3aleXHHX BHIpoOyBaHp 0.7. 3HAlTH KilbKiCTb
BUNIPOOYBaHb, IPU SKOMY HalIMOBIPHIIIA KUTBKICTh MOSIBH 1011 AopiBHIOE 20.
VMoBipHicTs mosiBM mogii y koxkHOMy 3 40000 HesanexHHX BuIpoOyBaHb jopiBHIoE 0.3.
3HalTH UMOBIPHICTB TOTO, ITO: &) MO BiAOyaeThes piBHO 12005 pa3; 6) He mentmie 11980 1 He
6inbe 12015 pas.
VIMOBipHiCTh TOrO, IO HABMAHHS B3ATHil y MarasuHi Tenesizop Oyje HeSKiCHMI TOpiBHIOE
0.004. 3naiitu iMOBIpHICTH TOTO, 110 cepen 1000 TeneBizopiB Oyne: a) piBHO 3 HesKICHI; 0) HE
MEHILIE JIBOX.
3HaliTH WMOBIPHICTH TOTO, IO MMOBIPHICTh BIIXMJICHHS BIAHOCHOI YacTOTH BiJ TEOPETUYHOT
iimoBipHOCTi 0.4 He nepesuiye 0.003 nmpu 5000 He3aneKHUX BUITPOOYBAHHSIX.
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YoT1upu ogHaKOBI KyJIbKU JOBUIBHUM YMHOM PO3MIIIAIOTh Y TpU KOpoOku. Onucaru momii 4 —
{ y mepriit KOpoOIi 3HAXOMUTHCS PIBHO JBI KyJIbKH |, B — {pIBHO OJHa KOpOOKa HE MICTUTH
XKOMHOI Kynbku}, C — {y TpeTiil KOpoOIll MICTUTHCS PIBHO OJHA KyJbKa} SIKi 3 mUX MOl
cyMicHi, a siki — Hi? Onucatu monii 4N B, AUB, AUC, ANC, BUC, BNC, 4, B, C, AUBUC,
ANBNC.
VY kBazpati 31 cropoHoto 10 cM HaBMaHHA BuOpaHo Touky. Ommcatu monaii 4 — {Touka
MICTUTBCSI BCEPEIMHI Kpyra BIMCAHOTO B KBajapaT}, B — {TOYKa MICTUThCA Ha BIJICTaHI HE
MeHII# HiXk 4 cM BiJ HeHTpa kBaapara}, C — {TouKa MICTUTHCS Ha BIJCTaHl HE OUIbIIIN HIXK 3
CM Bix HeHTpa Kpyra}. SIki 3 IuX mofiil cywicHi, a aki — Hi? Onucatu noaii 4N B, AUB,
4AUc, 4Nc, BUC, BNC, 4, B, C, AUBUC, ANBNC.
4 OIHAKOBI KyJIi PO3MIIIAIOTh y TPhOX KOpoOKaxX. 3HAWTH WMOBIPHICTH TOTO, IO PIBHO OJHA
KOpoOka 0yJie MOpOKHBOIO.
Ha Bepmmny ropu Bemyts 10 mopir. 3HalWTH HWMOBIPHICTH TOTO, IO MIiAHATTS 1 CITyCK
B1JI0YBaIOTHCS PI3HUMHU LUIIXaMU?
Cepen mnartieHTiB mpuBaTHOi 3yOHOI KiiHIKH € 70 xiHOK 1 50 40JyIOBiKiB. 3HAWTH WMOBIPHICTH
TOTO, 110 Cepe/l 7 HaBMaHHS B3SATUX MaIll€HTIB OyJe: a) piBHO 4 KiHKH; 0) HE MEHIIIe 4 JKIHOK.
3HaiiTu KMOBIPHICTH TOTO, 10 BUOpaHEe HAaBMaHHS I[ij1e yucio N mpu

a) IMiTHECEHH] JI0 KBapary;

0) miaHEeCeHH] 10 4-T0 CTETCHs
JaCTh YUCIIO, 10 3aKIHYYETHCS HA OAMHHULIIO.
Ha xomni ogquHMYHOrO pajiyca 3 LHEHTPOM B MOYATKy KOOPAWHAT HaBMaHHsS BUOMPAIOTh TOUKY.
3HalTH WMOBIPHICTH TOTO, IO BiCTaHb Bl BUOPAHOI TOYKH /10 TOUKH 3 KOOPAMHATAMH (1;0) HE

nepesurye 7 (7 € (0;1)).

P(4)
P(4)+P(B)
VY nepuwiit ypHi 7 O61uX 1 8§ YOpHHUX Kyjb, Yy Apyrid — 5 Ounux i 4 4yopHux. 3 mepiioi ypHU
NEePEeKIIaaloTh B IPYTy HAaBMaHHs OJHY KYJIIO, a TIOTIM 3 JIpyroi JOBUIbHHUM YWHOM BHOUPAIOTh
3HOBY OJIHY KyJI10. 3HAlTH WMOBIPHICTH TOTO, 1110 BOHA OiJ1a.

Togii 4 i B mecymicui, a P(4 U B)#= @. losectn , mo Py p (A) =

MainHa-ek3aMeHaTOp MICTUTh 5 MHUTaHb, HAa KOXHE 3 SKUX IPONOHYETbCA 4 BapiaHTH
Bianosigeil. Ilo3uTuBHA OIliHKA BUCTABISAETHCA MAIIMHOK B TOMY BHIQAKY, SKIIO
€K3aMEHOBaHUI (TOW, XTO CKJIaJa€ iCIUT) BIAMOBICTh MPABHJIBHO HE MEHIIE HIXX Ha 4 MHUTaHb.
3HaiiTh HMOBIPHICTh OTPUMAHHS MO3UTUBHOI OLIIHKHM, BUOMpAaO4M B1/IMOBI1 HABMAaHHS.
OrninuT WMOBIpHICTh TIOAIT A, sikmo npu 400 He3aneKHUX BHMPOOYBAHHSIX HaWIMOBIpHIiIIA
KIUJIBKICTB 11 OSIBU JOpiBHIOE 246.

- . . 4 .
VImoBipHICTh MOsIBU NOJIT y KOKHOMY 3 2500 HezanexHux BUIpoOyBaHb JIOPIBHIOE rE 3HalTn

HMOBIpHICTH TOTO, 110 NOJ1s BiAOyAeTbes : a) piBHO 1430 pa3; 6) He meHmie 1425 i He Ounble
1435 pas.

VIMOBipHicTB TOro, IO TIPH TOIOCYBaHHI OIONETEHh BUABHTHCA He AiiicHUM jopiBuioe 0.0015.
3HalTH WMOBIPHICTH TOTO, IO Tpu rosocyBaHHi 1500 oci6 Oynme piBHO [Ba HemiHCHHX
OrosieTeHl.

CKipKH TTOTPIOHO MPOBECTH CITOCTEPEIKEHDb BUMAJAKOBOTO SIBHIIA, 1100 HMOBIPHICTH TOTO, IO
BiJIHOCHA YacTOTa MOSIBU MO/Iii BiPi3HsIACh BiI TeOpeTUYHOi WMOBIpHOCTI (.74 He Oinblie Hixk
Ha 0.002 mopiBHroBaya 6 0.98
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Tpu pi3Hi KyJIbKU a,b,c AOBUIBHUM YHHOM PO3MIILAIOTH Y JBI KOpoOku. Onucaru noaii 4 —
{y nmepuiit KopoO11i piBHO I1Bi KyJlbKH}, B — {KyJIbKa b BUSBUTBCS y ApYTiil kopobmi}, C — {y
Apyri KopoOui piBHO JBI KyJNbKH}. fKi 3 IUX MOAIN cymicHi, a siki — Hi? Onucatu noaii
ANB, AUB, AUC, ANC, BUC, BNC, 4,B, C, AUBUC, ANBNC.

Ha Binpizky KM nosxunoro 40 cM HaBMaHHS BUOMPAIOTH JIBI TOUKU P, S. Onucatu moaii A —

{Touka P 3HaXOOUTbCA y JdiBiM yacTWHI BiApi3Ka, a Touka S — y MpaBiii}, B — {BiACTaHb MiX
ToukaMu He nepesuirye 10 cm}, C— {TOUYKHM 3HAXOMATH BiJl LIEHTPY He Omkye Hix Ha 10 cM}.
SIKi 3 nux Mo cymicHi, a siki — Hi? Onmcaru moxii 4N B, AUB, AUC, ANC, BUC, BNC, 4, B,
Cc, AUBUC, ANBNC.

BriopsinkoBytots MHOXKUHY {1, 2, 3, ..., 45}. 3HAUTHIMOBIPHICTH TOTO, 100 KOXKHE YHUCIIO, SIKE
TUIUTHCS Ha 3, CTOSUIO HA MICIIl 3 HOMEPOM KpPaTHUM TPHOM, a KOKHE YHCIIO0, SIKE TIJTUTHCS Ha S,
CTOSUIO Ha MICIIi 3 HOMEPOM KpaTHUM 57

/ OIIHAaKOBUX KYJIbOK PO3KJIAJAIOTh yk SHIMKaX. 3HAUTH WMOBIPHICTH TOTO, L0 B MEPLIOMY
AUIUKY OyZie piBHO 2 KYJIBKH.

Jutuna rpaethes i3 10-ma OykBamu po3pi3HOi abetkw ,,a”, ,,a”°, ,,a”°, M, M7, 17, .17, 1, K",
,»€ . 3HaAUTH UMOBIPHICTH TOTO, III0 BOHA BUMAJAKOBO CKJIA/I€ CIIOBO «MAaTEMAaTHKa.

VY cramionapHoMy BiTiieHH] JikapHi € 20 mamieHTiB 3 giarHo3oMm A 1 25 — 3 giarHo3om B.
HaBmanns crapia Mezcectpa BuOpana 5 KapToK. 3HalTH HMOBIPHICTb TOTO, 11O CEpel] HUX: a)
PIBHO JBOX MAIIEHTIB 3 JiarH030M A; 0) HE MEHIIEe ABOX MAIIEHTIB 3 J1arHO30M A.

Ha Binpizky AB nowxunoro 20 cm BuOpano touku K i L, npuuomy AK =5cm, AL =15cm.

3HalTH UMOBIPHICTH TOTO, 1110 HABMAaHHs BUOPaHA TOYKA Ha BiJIPi3Ky AB BHUSBUTHCS TOYKOIO
Bifpizka KL .

JIBOE CHIOPTCMEHIB 3/IilCHIOIOTH 110 OJHOMY IOCTPiNy B MilleHb. MIMOBIpHICTh BIyueHHS Is
nepmoro nopiBHtoe 0.7, mnst npyroro — 0.75. 3HaiiTm WMOBIpHICTH TOTO, IO X04a O OIUH
BIIyYUTh Y MIIIEHb.

ITaprist merasneit BuroroBneHa aBoma poOitHukamu. Ilepumii BurotoBuB 2/3 maprii. Cepen

BHUpOOIB mnepiioro poditHuka 1% OpakoBanux aetanei, napyroro — 10%. ¥Y3sra st KOHTpOIIIO
JIeTanb BUSBHIIACS OpaKOBaHOIO. 3HAUTH HMOBIPHICTB TOTO, IO 1l BUTOTOBHUB JAPYTHA POOITHHK.
VMoBipHicTs TOro, mo HaBMaHHA BHOpaHAa oco0a HE 3aXOde JaBaTH BiANOBIAI COMIOIOTY
nopiHioe 0.1. 3HaliTH HMOBIPHICTH TOTO, IO cepell 4 HABMaHHS B3ATHX OCi0: a) pIBHO TPH HE
3axod4e JJaBaTy BIAMOBII HAa TUTAHHS COIlioa0ra; 0) Xo4ya 6 o1uH.

VY pesynbTaTi CIOCTEPEKEHb ISl JESKOI MICIEBOCTI OYyJIO BHUSBIICHO: WMOBIPHICTH TOTO, IO
HEPIIOro JIMITHS BUNAAe IO A0piBHIOE 4/17 . 3HaiTH HAliIMOBIPHIIIY KiJIbKICTh IOIIOBHX JHIB

MIEPIIIOTO JIUITHS BIPOAOBXK OCTaHHIX 50 POKIB.

ﬁMOBipHiCTB TOTO, II0 CTYJEHT OTpUMAE OLIbIIE BOX NBIHOK B cecito mopiBHIoe 0.03. 3HaiiTn
WMOBIpHICTh TOTO, 1O cepea 200 cryaeHTiB ABI “2” B cecil0 OTPUMAOTh: a) PIBHO JBa
CTyIeHTH; 0) HE OibIle ABOX.

VMoBipHicTs mosiBM momii y koxkHOMy 3 2400 He3anexHHMX BHIPOOyBaHb popiBHIOE 5/11.
3HaNTH UMOBIPHICTH TOTO, 11O OIS BinOyaeThes: a) piBHO 1090 pa3; 0) ve menme 1080 pa3 i
He Oinbmre 1105 pas.

3HalTH MMOBIPHICTH TOTO, II0 BIAHOCHA YacTOTA IMOSIBU MOAIl BiAPI3HAETHCS BiJl TEOPETUYHOT
imoBiprocTi 0.35 He Oimbmie HiK Ha 0.007, sxmo Oyno mpoBemeHo 3400 crmocTepexeHb
BHITA]IKOBOTO SIBHIIIA.
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BAPIAHT 10

BunaakoBuM 4MHOM BIOPSAKOBYIOTH MHOXKHHY {a, b, ¢, d}. Tlomis 4 — {ememeHT a Oyxe
3HAaXOJHUTHUCH JIiBilIe HiX b}, B — {ememeHTH a i b 3HaxomATHCA TIOpPY4}, C — {enemeHT d He
Oyzie CTOSITH IpyruM 3iiBa}. SIKi 3 uX moAiil cyMicHi, a siki — Hi? Onucatu nonii 4N B, AU B,
AUcC, 4Nc, BUC, BNC, 4,B, C, AUBUC, ANBNC.

Posrnsparore aBa KOHIEHTpUuHI Koia 3 pagiycamu 8 cm 1 10 cm. Tlomis 4 — {Touka
3HAXOJUTHCS BCEPEOUHI Kb}, MOAIsT B — {TOYKa 3HAXOAMTHCS BCEPEAMHI KBaJpara,
BIIMCAHOTO B KPYT 3 MEHIIMM paiiycoM}, momiss C — {Touka 3HaXOIUTHCS Ha BIACTaHI Bij
[EHTpa KpyTiB HE Oinblne HiK Ha 4 cM}. ki 3 UX moxii cywmicHi, a siki — HI? Onucaru momaii
ANB, AUB, 4UC, ANC, BUC, BNC, 4, B, C, AUBUC, ANBNC.

15 macaxxupiB po3MIlIAIOTHCS Y YOTUPHOX BaroHaX €NEKTPUUKHU. 3HAWTU WMOBIPHICTH TOTO, 110
y MepuIoMy Baroi Oyze 3 macaxkupi, y Apyromy - 4, y TpetboMy -4,y derBepromy - 4.
Uwucna 1, 2, 3, 4, 5 HanucaHi Ha I’ATH KapTovykax. HaBMaHHS IMMOCIIIOBHO BUOMPAETHCS TPU
KapTouku. CKITbKY MapHUX YHCETT MOKHA OTpUMATH?

Yucna 1, 2, 3, 4, 5 nanucaHi Ha ISATH KapTouykax. HaBMaHHS MOCHIJOBHO BUTSATAIOTH TPHU
KapTOYKH. 3HAUTH HMOBIPHICTH TOTO, 110 OTPUMAHE TPU3HAYHE YHUCIIO0 Oy1e TapHUM.

Cepen 50 momapynkoBux HabopiB € 30 ¢ipmu “Ceitou” i 20 dipmu «Pomren». HaBmanus
BuOpanu 10 momapyHkiB. 3HaHTH HMOBIPHICTH TOTO, IO cepel HUX ciM ¢ipmu “CBiToq”.
VYcepenuni kpyra pajaiyca R HaBMaHHSI BUOpaHO TOUKY A . 3HaWTH WMOBIPHICTH TOTO, IO ISt
TOUYKa BUSIBUTHCS BCEPENHI KBaJparTa, BIUCAHOTO B IIEH KPYT.

I3 ycix cimei, Mo MaroTh MO JABI ITUTHHH, BuOpaHo onxuy. Ilomis 4 = {y ciM’i XJom4uk i
niBuMHKa}, moxis B = {y ciM’i He Oumplie HDK OXHA IBUMHKA}. 3HAWTH P(A), P(B),
P(A4 N B) i noectu, mo nogii 4 i B 3anesxHi.

Cepen 30 ex3amenarniiitaux OuteriB € 20 «macnuBux». CTyI€HTH MIIXOAATh 3a OUTeTaMu OJMH
3a OJHUM. 3HAWTU WMOBIPHICTH TOTO, IO CTYACHT, KU MiIIAIIOB APYTUM 32 YEProlo, BUTATHE
«IIACIIUBUIT» OLJIET.

MMOBipHiCTh TOro, IO KOHTPONbHA pOGOTA Yy HABMAHHS B3STOTO CTYJAGHTa 3 Teopii
HMOBIpHOCTEH Oy/ie MICTUTH HE MEHIIE TTOJIOBUHH MPaBUJILHUX 3aBAaHb qopiBHIOE (.7. 3HAUTH
HMOBIpHICTh TOTO, IO CEpel 5 HaBMaHHS B3STUX CTYACHTCHKHX POOIT KUIBKICTh THX, J€
3po0JIeHO HEe MEHILE MMOJIOBHHM NPaBWIBHUX 3aBJaHb a) JAOPIBHIOE YOTUPHOM; 0) HE MEHINA
TPHOX.

VIMOBipHiCTb TOTO, 1[0 HABMAHHS B3ATHII CTYJIGHT 31aCTh iCIUT Ha “4” aGo “5” nopisuioe 0.7.
3HalTH HAWIMOBIPHINTY KIIBKICTh CTYACHTIB, SIKI 3aayTh icmuUT Ha “4” abo “5” , sKmo Ha
MOTOIl HABYAETHCS 85 CTYIEHTIB.

VIMOBipHiCTb TOro, IO HABMAHHS KYIUICHMH €IEKTPUUHHMII IPHMIA 3a 4aC TapaHTiHHOro
TepMiHy Buiine 3 nany nopisaioe 0.003. 3HaitTu WMOBIpHICTH TOTO, 0 3 1000 MprmaiB 3a gac
rapaHTIHOTO TEPMiHY BHIIE 3 JIay PIBHO 2 MPUIIAIH.

VMoBipHicTh mosiBM mofii y KkoxHOMY 3 2700 He3aleKHHX BHIpPOOyBaHb jopiBHIOE 0.38.
3HaiTH UMOBIPHICTH TOTO, IO MOiA BinOyaeThes: a) piBHo 1020 pa3; 0) e menme 1015 pas i
He Oureiie 1030 pas.

Iepesipero 3000 enexrporamm. MmoBipHicts 6paxy mopisuioe 0.15. Ska #imMOBipHiCTB TOTO,
IO BiJIXMJIEHHS BUOIPKOBO BCTAHOBJIEHOI YacTOTH Opaky BiJ WMOBIPHOCTI Opaky B Il mapTii
He nepesuurye 0.017
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BAPIAHT 11

KosxeH i3 1BOX MaHWX 0Cci0 HaBMaHHS Ha3WMBa€ JOBUTbHY IU(PYBiT 0HOTO 10 YOTUPHOX. [lomis
A — {nmepmma ocoba Ha3Baia OuIbIIy IUdPY HIXK Apyra}, B — {0O0HIBI 0COOM Ha3BaIM OJIHAKOBI
mudpu}, C — {cyma HazBanux Iudp mopiBuioe 14}. Omnucaru moxmii 4, B, C, 4, B, C, AUB,
ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC . SKi 3 X Mo € cymicHUMU?
VY kpy3i pagiyca 15 ¢cM 3 IICHTpOM B TTOYATKy KOOPIMHAT HABMAHHs BUOpaHO TOUKY. [lomis 4 —
{Touka BUSBUTHCSA BCEPEIWHI MPABUIHHOIO TPUKYTHUKAa KLM BIHCAHOTO B IIeil KpyT}, B —
{Touka BUABHUTbCA BCEpeAMHI KBagpata KPND BmucaHoro B uei kpyr}, C — {Touka
BUSIBUTHCS BCEPEIMHI Kpyra 3 IIEHTPOM B TTOYATKYy KOOpPJAWHAT 1 paaiyca 2 cMm}. OmucaTt moxii
4, B, C, 4, B, C, AUB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC. Ski 3 mmx noxiii €
CyMICHUMH?
30 pi3HuX npeaMeTiB po3mimaioTs y 10 smmkax. Slka #IMOBIpHICT TOTO, 110 Y KOKHIH KOpOOI
Oyne o 3 mpeameTu?
VY maxoBomy TypHipi Oepe ydacTh 20 YOJOBIK, sIKi 3a YKepEOKYyBaHHSM PO3IMOJIJICHI Ha JBi
rpynu 1o 10 yosnoBik. 3HalTH HMOBIPHICTh TOTO, LIO:

a) IBO€ HAWCUIIbHIIIMX IPABLIB I'PAIOTh Y PI3HUX IpymHax;

0) YeTBEepO HAWCWIIBHIIINX IMOTPAIHJIIH 110 TBOE y Pi3Hi rpynu?
VYV maxoBomy TypHipi Oepe ydacTh 20 YOJOBIK, sIKi 3a YKEPEOKYyBaHHSM PO3IMOJIJICHI Ha JBi
rpynu 1o 10 yosnoBik. 3HalTH HMOBIPHICTh TOTO, LIO:

a) IBO€ HAWCUJIBHIIIMX TPABIIIB OMMHATHCS Y PI3HUX IpymHax;

0) yeTBepO HAWCWIIBHIIIMX I'PABIIB MOTPAIUIATH Y Pi3HI TPYIIH.
JIOBUIBHUM YMHOM 13 3aMKHYTOTO BiJIpi3Ka [0;2] BUOpaHO 1Ba 4yKcia. 3HAWTH WMOBIPHICTD
TOTO, 110 iX cyma OiblIa HIX OAUHUIL, a J00YTOK MEHILIUH BiJl OJUHHMIIL.
VY memarorivHOMYy KOJIEKTHBI IIKOJIM Tpamioe 33 KIHKK 1 5 9ONOBIKiB . 3HAHTH WMOBIpHICTH
TOTO, 110 cepena 7 GimoioriB Oy1e Xoua O OJUH My>KUHWHA
EnextpuuyHe Koo ckiazeHe 3 YOTUPHOX eneMeHTiB. [lepmii Tpu 3’emHaHi Mik €000
napajeinbHO, a YeTBEPTHH NpPUEIHAHUM 10 HUX MOCHiIOBHO. llpumyckaeThcs, IO BiAMOBH
€JICMEHTIB € HE3aJIC)KHUMHU B CYKYITHOCTI TIOTIsIMA. 3HAWTH HATIMHICTh CXEMHU, SIKIIO HATIHHICTh
k -ro enementa nopisHioe p; , (k=1,2,3,4).
Po3rnsiaioTecsi MPUUMHU HEBAIOTO 3aITyCKy KOCMIYHOI paKkeTH, Mpo SKi MO>KHA BHCIOBUTH 4
rinoresu H,, H,, H;, H,. 3a cratuctmunnvmu pammmu P(H,)=0.2, P(H,)=04,
P(H,)=03, P(H,)=0.1. Ilin gac cnifcTa 6ys10 BU3HAYEHO, IO MPH 3aMyCKy CIIOCTEPIranoch
BUTIKaHHS TlaymBa (Tomiss A4 ). YMOBHI WMOBipHOCTI Tomii A4 3rigHO Ti€l ® CTATUCTHKHU
BianoBinHo nopisuiorots P(A/H,)=0.9, P(4/H,)=0, P(4/H;)=0.2, P(4/H,)=03. fxa
13 rinoTe3 HalBiPOTiAHIIIA 32 TAHUX YMOB?
MMOBipHiCTh TOrO, 10 BKIAJHUK 3HIME 3 paxyHKy cyMy Ginbiny Hik 400 rpH. zopisaioe 0.55.
3HANTH WMOBIPHICTH TOTO, 110 CEPe/l YOTHPHOX BKIAJHUKIB 3HIME 3 PaxXyHKy CyMy OUTBIIY HIXK
400 rpH. : a) piBHO TPO€E BKJIAHUKIB; 0) HE MEHIIIE IBOX BKJIAIHUKIB.
HaitimoBipnime uncino B cxeMmi beprymni npu 1400 He3aneXHHUX BUNPOOYBAHHSX JTOPIBHIOE
849. 3HaiiTu Mexi, B IKUX MICTUTHCSI HMOBIPHICTD TTOSIBY TTO/I1 TPH OTHOMY BHITPOOYBaHHI.
3HaNTH WMOBIPHICTH TOTO, IO KUTBKICThH ciMOK cepes; 10000 BumagkoBux mudp MiCTUTHCS MIXK
940 1 1060. 3nHaiiT1 KMOBIPHICTH TOTO, IO KIIBKICTh CIMOK JopiBHIOE 1010.
VMoBipHicTs ToOro, mo Kymnenwil npunax Oyme Opakosammii nopismioe 0.002. ITporsrom
MeBHOTO Tepioxy Oyno mpuadano 1000 nmpunamiB. 3HAWTH WMOBIPHICTH TOTO, MO MPUHANMHI
OJIVH 3 HUX Oy/ie OpaKoOBaHUM.
Ckinbku MOTpiOHO MPOBECTH AOCHiAIB, 100 3 MOBipHIcTIO (.7 CTBEpIKyBaTH, IO BiTHOCHA
4yacToTa MOsBU MOJil, Ka HAC LIKaBUTh, OyJie BIAPI3HATHCH BiJ WMOBipHOCTI 1i€l moxnii 0.4 He
Oimprry Hixk Ha 0.07?
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BAPIAHT 12

Tpu pasu nmigkuaawTe CUMETpUUHy MoHety. [lomist 4 — {Bumanu i rep0, 1 pemka}, B — {He
OinbIlle HK OMWH pa3 BumaB repd}, C — {xoua 0 oxauH pa3 Bunama mudpa}. Onmcatu momii
A,B,C, AUB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC .SKi 3 1ux MOiii € CyMiCHUMH, a
K1 — H1?

VY kBagpari KLMN 3 BepmmHamu K(-4;0), L(0;4), M(4,0), N(0;—4) BuOpaHO TOYKY S(x;y).
Homis 4 — {|x|>2}, B —{x>+y* <1}, C = {|y|>2}. Onucaru nonii 4,B,C, 4UB, ANB, AUC,
ANC, BUC, BNC, AUBUC, ANBNC .SIK1 3 IUX TIOAIN € CyMICHUMH, a 5K — H1?

KoxxeH 13 CTy/€HTIB TPyl 3Ha€ OJHY 3 IBOX MOB aHIJIIMCbKY a00 HIMEIbKY. AHIJIIMCHKY 3Ha€e
18 oci0, HimMenpKky — 12, aHTIIHCHKY 1 HiMelbKYy — 7. HaBMaHHA BHOpanu OJHOTO CTYJIEHTA.
3HalTH UMOBIPHICTH TOTO, 110 BIH 3HAE HIMEI[LKY MOBY.

Y nmidr 10 moBepxoBoro OyIWHKY 3alIIIo 5 macakwpiB. 3HAWTH HMOBIPHICTH TOTO, IO
NpUHANMHI JBO€ 3 HUX BUHWIYTh HAa OJTHOMY 1 TOMY K IOBEpCI.

ToBapucTBO 3 1 0ci0 cigae 3a KpyrJiMid CTUI. 3HAWTH WMOBIPHICTH TOTO, IO JIBI BH3HAYCHI
0CcO0M ONUHATHCS MOPYY.

Ha mnpuiiomi y tepanesta Oyno 10 vonosikiB 1 12 xiHok. Mencectpa HaBMaHHs BHOpana 7
KapTOK. 3HANTH WMOBIPHICTH TOTO, 110 CEPE HUX HE MEHIIIE TBOX KIHOK.

Slka WMOBIPHICTb, HE NPULUIIOIOYNCH, BIYYUTH HECKIHYCHHO MAaJOI0 KyJelo B TpPYyTH
KBaJpaTHOI PENITKH, SKIIO TOBIIMHA TPYTIB JOPIBHIOE @, a BIACTaHb MDK iX OCSIMH
nopiBHIo€ [ ?

Tosectn, mo P(4/B)=1-P(4)/P(B).

[Taptist Tpan3ucTopis, cepen skux 10% OpaxoBaHMX, MPOXOAUTH NepeBipky. Cxema nepeBipku
Taka, mo 3 WMoBipHicTIO 0.95 BuUsABIAE nedeKT, SAKIIO BIH €, a TaKOX ICHY€E HEHYJIhOBA
imoBipHicTh 0.03 TOro, mo cHpaBXHiil TpaH3ucTop Oyae BH3HAHO OpakoBaHMM. Slka
HMOBIPHICTH TOTO, IO HABMAHHS BUOPAaHUN TPAH3UCTOP Oy1e OpakoBaHUM?

MMOBipHIiCTh TOTO, 110 HABMAHHS B3SATHil CTYIEHT 3HA€ AHIIIHCHKY MOBY mopiBHIOE 0.96.
3HaliTH WMOBIPHICTH TOTO, 11O Cepe]l TPbOX HABMAaHHA B3STUX CTYJACHTIB: a)l[pHHANMHI OJUH
3HA€ aHTJIIHCHKY MOBY; 0) PIBHO JIBOE 3HAIOTh aHIIIIHCHKY MOBY.

3HATH MEeXi, B SKUX MICTHTBCS MOMIsl A, skmio npu 3400 crocTepeKeHHSIX BHITAIKOBOTO
SIBUIIA HAMIMOBIPHIIIIA KIJTBKICTh TIOSIBY ITi€T TTO11 TOpiBHIOE 1245,

Ha omnii cropinmi 2400 3nakiB. IIpu tumorpadivHoMy HaOOpi HMOBIPHICTH CIIOTBOPECHHS
oJHOro 3Haky nopiBHioe 1/800. 3HaiiTh HMOBIPHICTH TOTO, 110 Ha CTOPIHII Oyne HE MEHIIe
TIBOX TTIOMHJIOK.

VIMOBipHiCTb TOTO, IO CTYJEHT 31aCTh KOJOKBiyM 3 IEpuIOro pasy jopisioe 0.4. 3Haiitn
WMOBIpHICTh TOTO, 1O cepea 200 CTyaeHTIB KOJIOKBIyM 3 MEPIIOro pa3y 37acTh: a) piBHO 82
CTyAeHTH; 0) He MeHIe 74 cTyJeHTiB 1 He Oublie 81 cTyaeHTa.

3HalTH WMOBIPHICTH TOTO, IO BIIXWJICHHS BIAHOCHOI YacTOTH BiJ TEOPETUYHOI HMOBIpHOCTI
0.7 e nepesumnrye 0.04, sixuro Oyno mposeaeHo 4500 crmocTepekeHb BUTIAIKOBOTO SBHUIIIA.
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BAPIAHT 13
Cepen 5 ogHakoBUX OUIMX KyJlbOK 1 4 OJHAKOBHX 3€JI€HMX KYJbOK HaBMaHHsS BUOMpPArOTh 5
KyJboK. Onmcatu nofii 4= {cepel BUOpaHUX KyJbOK € NMpUHAWMHI oHa 3eneHa}, B={cepen
BUOpaHUX KyJTBOK BCi KyJi OJHAaKOBOro Kombopy}, C= {BuOpasum He MeHIIe HDK IBi Oii
Kynekn}. Onmcatn moxii 4, B8,C, AUB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC ki 3
IIUX TOJIIH € CYMICHUMH, a K1 — Hi?
VY npsIMOKYTHUKY 13 cTopoHamu 4 1 9 cM HaBMaHHsI BUOUParOTh TouKy. [lomist A — {BimcTaHb Bif
TOYKH J10 HalOIMK4uoi cTOpoHU He nepesuirye 1 cm}, B — {BiacTanp Big TOUKH 10 HAHOIMXKUOT
BepLIMHM He nepesuinye 1 cm}, C — {BiACTaHb Bl TOYKY /10 LIEHTPY KOJIa, OIMCAHOTO HAaBKOJIO
NpSIMOKYTHHKa He mepeBuinye | cm}. Omucatu monii 4, B,C, AUB, ANB, AUC, ANC, BUC,
BNC, AUBUC, ANBNC . SKi 3 uX MOJii € CYMICHUMHU, a K1 — Hi?
3 kostoau 3 36 kapt B3suH 10 kapT. 3HAWTH HMOBIPHICTB TOTO, 1110 CEPET HUX JIBA TY3H.
3 25 cryaeHTiB rpynu MokHa BuOpaHo 10 oci6. 3HalTH HMOBIpPHICTH TOTO, L0 cepell HUX OyJe
piBHO 5 miBYAT, SIKIIO y TPyIi HaBYaeThes 12 xyonmis?
Cepen umcen 1,2,...,n BiaMiue€HO YHMCIO k . 3HAUTH WMOBIPHICTH TOTO, IO 3 JIBOX YHCET,

BUOpaHMX HaBMaHHSA 3 IIi€l MOCIIJOBHOCTI, OJTHE BUSIBUTHCS MEHIINM 32 k , a Apyre — OLIbIIUM
3a k.

HaBmanHs B34TO ceMu3HayHE YUCIIO. 3HAWTH MMOBIPHICTH TOTO, 10 BOHO MICTUTh PIBHO JBI
OJIMHMULII.

JlaHo 1Ba KOHIEHTPUHHI Kona pajiyca 7,7, (1 >r,). Ha GifbuioMy Ko JOBiTbHUM YHHOM
BUOMpaoThest TOUkM A 1 B . Slka HMOBIpHICTH TOrO, 11O BiAPi30K AB He NepeTHe KOJIo
MEHILOro pajiyca?

VIMOBipHiCTB TOTO, IO MPHIAJ] HE BiAMOBHTE 110 MOMEHTY Yacy ¢, aopiHioe 0.8, a fiMOBipHicCTh
TOTO, L0 BiH HE BIAMOBUTH 10 MOMEHTY 4acy ¢, nopiBHIO€ 0.6. 3HailTH HMOBIPHICTH TOTO, IO
TpuUNIa, KUl He BiIMOBUTH JI0 MOMEHTY uacy # (¢, > f,), He BiIMOBUTH i 10 MOMEHTY Uacy ,

st mpuitoMy 3aiiky BHKJIaaad miarorysas 50 3amad: 20 — 3 qudepeniianpHoro unciaeHHs, 20 —
3 iHTerpanbHOro unciaeHHs, 10 — 3 teopii iiMoBipHOCTEH. IJIsi OTpuMaHHs 3alliKy HEO0OXiIHO
po3B’si3at ofHy 3amady. CTyneHT 3Hae 18 3amau 3 audepeHiiaabHOro YHCIeHHs, 15 —
IHTETpaIbHOTO YUCJICHHS, 5 — 3 Teopil KMOBIpHOCTEH. Bimomo, 1o CTyACHT 31aB 3alliK. 3HAUTH
HMOBIPHICTb TOTO, IO HA 3aJ1Ky BIH pO3B’53aB 3a/1a4y 3 Teopii KIMOBIPHOCTEH.

ﬁMOBipHiCTL TOTO, III0 HABMaHHS B3STUH MOKYTEIh Ta3€THOTO KIOCKY Mpuadae OiIbIe HiXK JBa
nepiofnyHi BUAaHHA JopiBHIOE 0.2. 3HaTH HMOBIPHICTH TOTO, IIO CEpe] YOTUPHOX MOKYIILIB
npHUI0ar0Th OUTBIIE HIK JIBa MEPIOJUYHI BUJIAHHS: a) HE MEHIIE IBOX; 0) He OUIbIIE IBOX; B)
xo4a 0 OquH.

JIMOBipHICTh TIPOPOCTAHHS HACIHMHM AAHOI MApTii eMITHMX COPTIB mureHuui mopisHioe 0.95.
CKUTbKY HACIHUH HEOOXIJHO B3STH 3 Li€i mapTii, o0 HailiMOBipHIIIa KiTbKICTh HACIHUH, SIK1
npopociu, nopisHioBana 100?

MIMOBipHiCTB TOT0, 10 TIACAXHUP MAPLUIPYTHOIO TAKCI YeKae CBOIO MAPUIPYTKy He GiNblie 1St
XBUJUH JopiBHIOE 0.5. 3HAWTH UMOBIPHICTH TOTO, 110 cepen 1000 macaxupiB CBOKO MapIIpyTKy
yeKasii He Olblie 5 XBUIUH: a) piBHO 498 0ci0; 6) He Oubiie 507 1 He MeHIe 497.
VMOBipHiCTB TOTO, 110 HATIEPE]] 3aMUCAHMIA MALIEHT CTOMATOJIOTTYHOT KIiHIKH He 3’SIBUTHCS Ha
npuiiom 0e3 nonepemkeHHs Ha npuiioM nopiBHioe 0.002. 3HaliTH WMOBIPHICTH TOTO, IO CEpPe
THCSYI Hamepe] 3amvcaHuX TMalli€HTIB CTOMATOJIOTIYHOI KIIIHIKKM HE MPUHIYTh HAa TPHHOM: a)
piBHO /1Bi 0co0M; 0) HE MEHIIIEe TPbOX 0Ci0; B) X04a O OJMH MAalli€HT.

CkimpKky TOTPIOHO TMPOBECTH CIIOCTEPEKEHBb JIESKOTO BHITAJKOBOTO SBUINA, 1100 BiIHOCHA
4yacToTa MOSBU MOJII BiAPI3HsIACKH BiJ TeopeTnyHoi iMoBipHOCTI 0.7 He MeHmie HIX Ha 0.04 3
rMoBipHicTIO 0.987
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BAPIAHT 14

HaBmanns Bubuparots 5 aBouudposux uucen. [logiss 4 — {xoua 6 ogHE YKCIO € MapHUM}, B
— {xou4a 0 oxmHe ymcyO € HemapHuM}, C — {piBHO JBa Yuclia € HemapHuUMHU ;. Onucatu moxil
A,B,C, AUB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC . SIki 3 UX TO/i{ € CyMiCHUMH,
a siki — Hi?
VY kyni paaiyca 25 cm HaBMaHHs BUOpaHO Touky. [lonis 4 — {BiACTaHb BiJ] TOUKH A0 LIEHTPY
KyJil HE TIepeBUIye 7 cM}, B — {BIJICTaHb BiJl TOYKH 70 IEHTPY € Ouabmior HiX 10 cm}, C —
{BimCTaHb BiX TOYKH 10 LEHTPY Kydi He mepeBuinye 18 cm}. Omucatu momii 4, B,C,
AUB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC . SKi 3 IUX MOMIA € CYMICHUMHU, a 5IKi —
Hi?
10 pi3HUX ONIBIIB PO3KJIACTH Yy I’ATh ALUIMKIB. 3HAWTH WMOBIPHICTH TOTO, IIO B KOKHOMY
SIIIUKY OyJIe 1O ABOE OJIBIIIB.
VY rpyni HaBuaetbes 25 ocib cepen skux 15 xmommiB. HaBmanHs BuOuparoTh 7 CTyACHTIB.
3HaiTi KMOBIPHICTH TOTO, IO CEpell HUX Oy/e piBHO 3 JIBUMHH.
3HalTH WMOBIPHICTB TOTO, IO Y I’ ITU3HAYHOMY YHCIIi OyyTh BIACYTHIi: a) OMUHMIIL; O) IBIHKY;
B) OJIMHUIII 1 IBIMKY; T) a00 OUHUIII, a00 TBIUKH.
9 macaxxupiB C1IaI0Th Y TPU BaroHM M0i3/1a. 3HAUTH HUMOBIPHICTH TOTO, II1O:

a) y KOXEH BaroH cs/ie 1o TpH Macakupu;

0) y mepuioMy BUSBUTHCS J1BA, Y IPYTOMY — TPH, Y TPETHOMY — YOTUPU HACAKHUPH.
3HalTH WMOBIPHICTh TOTO, IO BIJCTaHb BiJi HAaBMaHHS 3a/IaHOT TOYKH BCEPEIMHI KBajapaTa
ABCD 3i ctoponoro 20 cM 10 HalOIMKY0i CTOPOHH HE TIEPEBHUILLYBATUME 5 CM.
Tpu GackeTGOICTH BIYYAIOTh Y KOLUIMK HE 3aJI€XKHO OJMH BijJ 0OAHOro. VIMOBIpHICTb BIyueHHS
nepmioro gopiBaioe 0.7, apyroro — 0.8, Tperboro — 0.9. 3HaiTH WMOBIPHICTH TOTO, IO PIBHO
OJInH 06acKeTOOICT BIYYUTh B KOP3UHY.
3HalTH HUMOBIpHICTH Toro, 1m0 cepen 1000 eneKTpUUHUX JaMI HeMae 3IMCOBAaHMX, SKIIO 3
HaBMaHHA B3ATuX 100 mamm yci BUABWIHCSA CTaHAApTHUMH. [Ipu po3B’si3aHHI 3a/1a4i BBaXaTH,
KUTBKICTh OpakoBaHuX jamim He nepeBunrye 5 Ha 1000 1 Bci 3nauenns 0, 1, 2, 3, 4, 5 kiIbKocCTi
OpakoBaHUX JIaMII € PIBHOMOYJIHBI.
Po6iTHHK 06CIIyroBye 4 OXHOTHIIHMX CTAHKIiB. VIMOBipHICTB TOTO, IO CTAHOK BUMAraTuMe JIO
cebe yBary Ha mpots3i yacy 7', nopiBHioe 1/3. 3HaiiTi WMOBIpHICTH TOTO, 110 3a 4ac 7 : a)

PIBHO TPU CTaHKH BUMaraTUMYTh JI0 cebe yBaru poOiTHUKA; 0) HE MEHIIIE ABOX; B) X04a O OZMH.
CKiTbKM TOTPIOHO NPOBECTH CIOCTEPEkKEHb BUIAIKOBOIO SBUINA TaK, 100 HaiiMOBipHilIa
KUTBKICTh TTOSIBU TIOAI1 JOpiBHIOBaNa 345, mpu yMOBI, 0 HIMOBIPHICTh TOSIBU MOi1 Y KOXKHOMY
criocTepekeHHi nopiBHIoe 0.747?

VIMOBipHiCTh TOro, O HABMAHHS B3ATHii BiIBiZyBau CyIlepMapKeTy KOMIT'IOTEPHOI TeXHiKh
npundae npunrep nopisHioe 0.03. 3naiiTh HiMoOBipHICTH TOro, mo cepex 100 BinBigyBauiB
npuHTep Tpuadae: a) piBHO JBOE 0ci0; 0) He OlTbIIe TPHOX; B) X0Ua O OJIUH.

VIMOBipHICTb TOro, M0 MOKYIMEHb CyIepMapKeTy mpuabae Xoda 6 OIMH aKIiiHMHA TOBap,
nopiBHioe 0.7. 3HaiiTH #HMOBIpHICT TOro, mo cepea 5000 BiaBixyBauiB CyNepMapKeTy
akiiitHuii ToBap mpuadae: a) piBHo 3480 mokymuis; 0) Bix 3470 mo 3520 mokymuiB; B) HE
oimpire 3510 moxymiBs.

3HaliTH HalWMEHIIy KiTbKICTh CIIOCTEPE)KEHb BHIIAJKOBOTO SBHINA, NMPU SIKOMY BiIXWUICHHS
BiJIHOCHOI YaCTOTH TOSIBU MOAIT Bij ii TeopeTnuHoi WMOBIpHOCTI 0.8 Bipi3HsAETHCS HE OlnblIIe,
Hik Ha 0.004 3 iiMoBipHicTIO He MeHIIo10 Hix 0.98.
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HaBmanns BubGuparots umcio, sike He nepesuinye 1000. Iloxgis 4 — {4yucio € OUIBIIMM HIXK
500}, B — {uucno ue nepesutrye 700}, C — {BUOpaHE YUCIIO € TPU3HAYHUM 1 TOUNHAETHCS HA
4}. Omnucaru moxii 4,B,C, AUB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC . Ski 3 1ux
MOJIiiA € CYMICHUMH, a SIKi — Hi?

VY kBajzpati 31 cTOpoHOI0 15 cM HaBMaHHS BuOpaHo Touky. [lomist 4— {TOuka 3HaXOIUTHCH
BCEepEeIMHI KpyTa BIMCAHOTO B IIe¥ KBajapaT}, B — {BiJICTaHb BiJl TOYKH JIO OJIHI€] 3 BEPIIUH €
MeHIo Hixk 1 cm}, C — {BiAcTaHb BiJl TOYKH JO LIEHTpPA KBajJpaTa € MEHIIOK HIX 5 cMm}.
Omnwmcatu momii  A4,B,C, AUB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC. Ski 3 mmx
MOA1M € CYMICHUMH, a SIK1 — Hi?

3HalTH WMOBIPHICTH TOTO, IO cepesl BUOpaHUX HaBMaHHA 10 CTYIEHTIB € 5 XJIONMYUKIB 1 5
JIBYATOK, SKIO y Pyl HAaBYA€ThCs 25 CTyJeHTIB cepes akux 10 aiByar.

3 nocnmigosHocti wucen {I,2,...,N} BuOGpaHO 1 u€HMcem: x; <X, <...<X,. 3HaimiTh

-
iiMOBipHicTb TOrO, O X,, = m (1< m < n).

15 pi3HMX mpeAMETIB PO3MICTUTH Yy 5 KOpoOkax. 3HAaWTH HMOBIPHICTH TOrO, IO B KOXKHIM
KopoO11i Oyze 1Mo TpH MpeIMETH.

3HalTH WMOBIPHICTB TOTO, 110 MPUHAWMHI Y 0JiHi€T 3 14 0ci0 1eHb HapOoKEeHHs OyJie y CiuHi.
Ha mnoBepxHi Kyni HaBMaHHS BUOMPArOTh JIBI TOYKHM 1 3’€THYIOTH JPYror0 Kpyra. 3HaWTH
HMOBIpPHICTb TOTO, 1110 JOBXKMHA JYTH HE TIEPEBUILLY€E O PajiaH.

3 xosioau B 36 KapT HaBMaHHS BUIMarOTh OJHY KapTy. PosrisaaroTs nofaii: 4 = {BUTATHyTa
KapTa - Ty3}, B = {BUTATHyTa KapTa 4opHOi macti.}, C = {BUTArHyTa Kaprta abo Baner, abo
nama, abo KopoJib, a00 Ty3}. BcTaHOBUTH 3aekH] YK HE3alIeKHI HacTynHi nmoaii: 4 1 B, B i
C,A41C.

VY samuykax MiCTATBCS KYJbKH O1I0TO Ta YOPHOTO KOJBOPIB. Y MEPIIOMY, IPYromMy 1 TPETbOMY
ALIMKaX 3HaXOAUTHCA MO 2 Oii 1 3 4OpHI KyJll, y YEeTBEpTOMY Ta II’SITOMY — 10 OJHIM Oumii 1
onHill yopHiii. HaBMaHHs BUOMPAIOTH SIIMK 1 BUTATYIOTH 3 HBOTO KyJIO. BUTArHyTa Kyis
BUsIBUJIACS OUTI010. 3HAWTH MMOBIPHICTH TOTO, 110 BOHA BUTATHYTa 3 YETBEPTOro abO I’ SITOTO
ALIUKA.

ﬁMOBipHiCTb TOrO, 110 HaBMaHHS B3SATHH pubanka 3a ABI FOJAWHU 3J0BUTH OLIbIIE ISTH
pubwuH, nopiBHioe 0.7. 3HAWTH WMOBIPHICTH TOTO, IO Cepe]l 5 puOANIOK 3a JIBi TOJUHU 3JI0BUTH
OuIbLIe HIXK 5 pUOMH: a) piBHO Tpoe 0oci0; 0) He Oublle ABOX 0ci0; B) Xoua 6 oAuH pudanka.
HaifimoBipHimIa KiIbKICTh MOSBH TOMIT Y KOXHOMY 3 478 He3aneHUX BUIPOOYBaHHIX
nopiBHIo€ 258. OLiHUTH HMOBIPHICTB MOSBY MOAIT y OAHOMY BUIPOOYBaHHI.

VIMOBipHiCTb MOKYIIKH y CynepMapKeTi Ha cyMy Oinbry Hixk 500 IpH. y HABMAaHHS B3STOI 0COOU
nopiBHioe 0.01. 3HaiiTu iiMOBipHICTH TOrO, 110 cepes; 200 moKymiiB 3p0OUTh MOKYINKY OUIbIITY
HiK Ha 500 TpH.: a) piBHO JIBa BiJIBiAyBayi; 0) HE MEHIIIE TPHOX; B) X04a O OJIMH.

VMoBipHicTh mosBY Toii B y KoxkHOMY 3 2000 He3aTeXKHHX CHOCTEpeXkeHb popiBHIOE 0.55.
3HalTH WMOBIPHICTH TOTO, IO MO B BigOymack : a) piHo 1111 pa3; 6) Bix 1100 mo 1111
pas; B) He meHie 1107 pas.

VIMOBipHiCTb TIOSBH TIOT y KOKHOMY 3 7 HE3aJIeXHHMX BUIPOOyBaHb popiHioe 0.2. 3Haiitn
KUTBKICTh BHUNPOOYBaHb n, NpU SKOMY 3 HMoBipHicTIO 0.9876 MoOXHa CIONIBAaTHCh, IO
B1JIHOCHA YacTOTAa MOSBU MOJII BIAXWINTHCA B1Jl i1 HMOBIpHOCTI He Ounbiie Hik Ha 0.04.
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I3 ykpaincekoi abeTku HaBMaHHA BHOUparoTh 5 OykB. Ilomis 4 — {Bci OykBu romocHi }, C —
{cepen BuOpanux OyKB MpUHAWNMHI OJJHA IPHUTOJIOCHA}, B — {€ X04a O O/Ha TOJOCHA 1 X04a 0
onHa mpurosnocHa}. Onucatu moxii 4,B,C, AUB, ANB, AUC, ANC, BUC, BNC, AUBUC,
ANBNC . SIki 3 X MO € CyMICHUMH, a sIKi — Hi?

VY piBHOOeApeHiit Tparertii 31 croponamu 10 cm, 30 cm, 20 cm, 20 cM HaBMaHHSI BUOPAHO TOYKY.
[loniss 4 — {BuOpaHa TOUKa 3HAXOJUTHCS BCEPENMHI Kpyra, BIMCAHOTO B It0 Tpameuii}, B —
{TOYKa 3HAXOIUTHCS MIX CEPEIHBOIO JIHIEI0 1 MEHIIOK OCHOBOIO}, C — {TOYKA 3HAXOJIUTHCS
MIX CEepeaHbOIO JIHIEK 1 Oinblio ocHOBOW0}. Omnucartu momii 4,B,C, AUB, ANB, AUC,
ANC, BUC, BNC, AUBUC, ANBNC . Sxki 3 IUX MOAiN € CYMICHUMH, a SKi — Hi?

3HalTH HMOBIPHICTB TOTO, IO cepesl 7 BUOPAHUX CTYACHTIB Ipynu 3 JiBYaT i 4 XJIOMIB, SKIIO
y rpyIi HaB4YaeTbes 12 aiByar i 13 xjonuis?

Hapmanus BuOuparoTs Tpu mudpu Bia 1 g0 9. 3HaiiTh MOBIPHICTh TaKUX IMOIN: a) BCl MUbPH
HenapHi; 0) Bci nudpu napHi; B) MpuHaiMHI 0Ha M ppa napHa.

I'panbhuii kyOuk migkugaoTh 4 pasu. 3HAMTH HMOBIPHICTH TOTO, IO BUIAJAE HAa BEPXHIX
IpaHsX pi3Ha KUIbKICTh OYOK.

3HalTH WMOBIPHICTh TOTO, IO CEpeid ITSATH HaBMaHHA BHUOpaHUX OYKB YKpaiHCBKOI aOeTKu
Oyze: a) piBHO Bl TOJIOCHUX; 0) HE MEHIIIE TBOX TOJIOCHUX.

Ha Biapizky OA4 noBxuHOIO L 4YHCIOBOi oci OX HaBMaHHsS MOCTaBJIEHA TOYKA B(x). 3HaiiTn

HMOBIpHICTh TOTO, IO MEHIIWH 3 Bigpi3kiB OB 1 BA Oyne mMatu JOBXUHY MeHIIy Bix L/3.
[Ipunyckaerbes, MO0 WMOBIPHICTH TOMAJaHHS TOYKH Ha BIJPI30OK MPOMOPIIHHA JOBXHHI
BIJpi3Ka 1 HE 3aJIEXKUTh BiJ] HOTO PO3MIILIEHHS HA YUCIIOBIH OCi.

3a pesynbpraramu nepenucy HaceneHHs (1891 poky) AHrimii i YenbCcy BCTAaHOBICHO: TEMHOOKI
0aThKH 1 TEMHOOKI CHHU (4 B) CKIanaloTh 5 % yciX 0ci0, TeMHOOKI OaThKH 1 CBITJIOOKI CUHH

(Aﬂ§ ) — 7.9%, cBITI00KI OaTbKH 1 TEMHOOKI CUHH (Z N B) — 8.9%, CBITJI00KI CHHH 1 CBITJIOOKI

Gatbku (4NE) — 78.2%. 3HaiiTi 3B’S30K MiK KOJTHOpOM oueil GaThka i cuma, T06T0 P(B/A),
P(B/4), P(B/4), P(B/4).

I3 smuka, Mo MICTUTH m OUTMX 1 7 —m YOPHUX KYJIBOK, 3ary0sieHo 2 KyiabKu. I[lopiBHATH
HMOBIpHOCTI BUTATHYTH OLTy KYJIIO JI0 BTPATH 1 MICIIsl BTPATH.

ﬁMOBipHiCTb TOTO, II0 HAaBMAaHHS B3ATUHA CTYJEHT BYAaCHO 3/1aCTh 1HAMBIAYyaJlbHE 3aBIAaHHS
nopiBHtoe 0.8. 3HalTH WMOBIPHICTH TOTO, IO CEpell 5 CTYACHTIB BYACHO 3JJIM 1HIWBIIyalbHE
3aBJIaHHS: a) PIBHO TPOE 0Ci0; 0) HE MEHIIE IBOX; B) MPUHAWMHI OJIMH.

3HaTH HAWIMOBIPHINTY KITBKICTh CTYACHTIB, SIKi 3[aJyTh CECito Jnme Ha “4” ta ‘57, gkmio
WMOBIpHICTB 37aTH cecito Ha “4” 1 “5” mopiBHioe 0.45 1 Ha OTOI HABYAETHCS 80 CTYIEHTIB.
VMoBipHiCTh , WO HpH MepeBipii MOGYTOBOI TEXHIKM HABMAHHS B3STHIl TeleBi3op Oyne
OpaxoBanuM nopiBHioe 0.001. 3HaiiTu iMoBipHICTB TOTO, 110 cepen 3000 TeneBizopiB Oyre: a)
piBHO aBa OpakoBaHMX; 0) HE MEHILIE TPHOX; B) X04a O 0MH OpaKOBaHUIA.

MMoBipHicTs mosiBM momii y koxkHOMy 3 2000 He3alexHHMX BHIPOOyBaHb aopiBHIOE 0.72.
3HalTH WMOBIPHICTH TOTO, IO BimOynack: a) piBHO 1440 pa3; 0) He MmeHme 1444 pa3; B) He
oinbiie 1438 pas.

MmoBgipHicTs mosBu mofii y koxzOMy 3 10000 He3anexHHMX BUIpOOyBaHb HopiBHIOE 0.75.
3HaiiTu Take JoJaTHE € , 110 3 UMOBIpHICTIO 0.979 abcontoTHA BeMYMHA BIIXUICHHS BITHOCHOT
YacTOTH BiJ TEOPETUYHOI HIMOBIpHOCTI (.75 HE MEPEBUIIUTD € .
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Haswmanns Bubupatots Tpu nudpu. [logis 4 — {yci nudpu Henapui}, B — {xoua 6 ogHa mudpa
HermapHa}, C — {xo4a 0 omHa nudpa € napHoro}. Omnucaru moxii 4,B,C, AUB, ANB, AUC,
ANC, BUC, BNC, AUBUC, ANBNC . Sxi 3 UX MOAiIN € CYMICHUMH, a SIKI — Hi?

Y nmnpaBuiIbHOMY TpPHUKYTHUKY KLM BuOupatoTh Touky. llomis 4 — {BuOpaHa Touka
3HaXOAUTHCS BCEPEIMHI BIHCAHOTO Kpyra}, B — {TOYKa 3HAXOJUTHCA MK BHOpaHOIO
CEPEIHBOIO JIIHIEIO 1 BIAMOBITHOIO OCHOBOIO KL }, C — {BUOpaHa TOYKa 3HAXOAUTHCS MIXK TI€IO
K CepelHbO0 JiHi€ 1 Beprmuow M }. Ommcatu moxmii 4,B,C, AUB, ANB, AUC, ANC,
BUC, BNC, AUBUC, ANBNC . Sxi 3 UX MOAIN € CYMICHUMH, a Ki — Hi?

20 pi3HUX KHHUT PO3MIMIAIOTH Y KHIKKOBIM madi 3 5 MOTUIAMH, 1€ TIOJTUIS MOXKE BMICTUTH BCi
20 xHUT. 3HAHUTH HMOBIPHICTH TOTO, 10 KOXKHA MOJUIISI OyJ1e MICTUTH 110 4 KHUTH.

Yucna Big 1 1o 30 po3TamoByrOTh BUMAJKOBUM YMHOM B psifl. SIka MMOBIpHICTH TOTO, IO TPU
grcna 10, 20 1 30 He cTosATh IOpyu?

3HalTH UMOBIPHICTH TOTO, 10 cepen 20 HaBMaHHsS BuOpaHux uucen Big 1 mo 100 Oyxe : a)
piBHO 10 mapuux; 6) He meHmie 10 mapHUX; B) He OLIbINe 10 MapHUX.

3 konoau 3 54 xapt BuOpanu 4. 3HailTH IMOBIPHICTH HACTYIHUX MOJIN:

a) Bcl kKapTu OyOHOBOI MacTi;

0) cepen BUOpaHUX KapT € MPUHANMHI OJUH TY3.

Veepemuni kBanpata ABCD Bubpano Touky M (x,y). Binomo, mo 4(0;0),B(0;1),C(1;1),

2+yz<l.

D(1;0). 3uaiiTu fiMoBipHiCTH TOTO, O X
PajucT TpUYi BUKIHMKAe KOPECIOHAEHTA. VIMOBipHICTH TOro, mo Oyme HPHIMHATO HepIIHii
BUKIIUK, AopiBHIOe 0.2, npyruii Buxiuk — 0.3, tpetiii — 0.4. [loaii, Ak nmoisraoTb y Tomy, 1110
BUKJIMK OyJie 04yTO, He3aJeXH1. 3HAlTH HMOBIPHICTb TOTO, 1110 KOPECHIOHACHT MOYY€ BUKIIUK.
I3 10 cTyneHTiB, MO OpUHANUIM Ha icnuT 1 B3suim OinetH, IBanenko i Ilerpenko 3HaioTh 20
o6ineriB 3 30, Tkauyk moraHo 3aiiMaBCsl 1 BCTHT MOBTOPUTH Juie 15 GineriB, iHIN CTYACHTH
3HaTh yci 30 OineriB. 3HaHHS Ollera rapaHTye 3aady icnuTy 3 HMmoBipHicTio 0.85, a mpu
He3HaHHI OuTeTa iCIUT MOXHaA 37aTH 3 KWMoBipHicTIO 0.1. 3HaAWTH WMOBIPHICTH TOTO, IO
HaBMAaHHS B3SITUH CTYJIEHT 3/1aCTh 1CIUT.

VY ciM’1 4 miTeii. Baxkaroun HMOBIpHOCTI HApPOKEHHS XJIOMYHMKA Ta JIBYMNHKUA OJHAKOBUMH Ta
piBHuMU 0.5, 3HalTH HMOBIPHICTH TOTO, IO B CIM’1:

a) 2 XJIOIMYUKIB 1 2 JIBYATOK;

0) KUTbKICTh XJIOMYMKIB Big 1 70 3.

3HalUTH MEXi, B SKHX MICTUTbCA HMOBIpPHICTH MOSBU moxii y ogHomy 3 1400 He3anexHHX
BUIIPOOYBAaHHSX, SIKIIO HAallIMOBIpHIIIA KIIBKICT H0piBHIOE 788.

MMOBipHiCTh TOTO, IO HABMAHHS B3fTa jamma Oymxe OpakoBana, nopiBHioe 0.005. 3HaiiTu
HMOBIipHICTH TOro, 110 cepen 1000 mamm BUABUTHCS: a) piBHO 5 OpakoBaHUX; 0) HE MEHIIE 5
OpakoBaHUX; B) Xo4ua O 0/1Ha OpakoBaHa.

VMoBipHicTs TosBM momii y KoxkHOMy 3 4000 HE3aNeKHHX BHIPOOYBAaHHAX AOpiBHIOE 0.4.
3HalTH UMOBIPHICTB TOTO, IO MOAIS BiOyAeThCs: a) piBHO 1604 pa3; 6) He mente 1595 pas; B)
He Ounbine 1610 pas.

3HalTH WMOBIPHICTH TOTO, IO BiJHOCHA YacTOTA IMOSIBH MOAIl BiAPI3HAETHCS BiJl TEOPETUYHOT
nmoBipHocTi 0.4 He 61bie HiK HA 0.004 mpu 4000 He3aneKHUX CIIOCTEPEKEHHIX BUIAKOBOTO
SBUILIA.
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[TpoBoAMIIMCh CTATUCTHYHI JOCITIPKEHHS 3a JaHUMH PO JiTeHd, Mo Hapoauch y 1990 pori.
ITomiss 4 — {HaBMaHHs B35iTa TUTHHA HAPOJWJIACh B3UMKY}, B — {HaBMaHHs B3sTa JUTHHA
HapoAWJIach y MepmioMmy miBpiydi}, C— {OUTHHA HEe HapoaWiIach BIITKY}. Omnmcatu momii
A,B,C, AUB, ANB, 4AUC, 4Nnc, BUC, BNC, AUBUC, ANBNC. fki 3 umx momii €
CYMICHUMH, a SKi — Hi?

VY kpy3i pagiyca 25 cM HaBMaHHs BUOpaHO TOUKY. [Tomist 4 — {TOUKY BUSIBUTBCS 1032 KBaJPATOM,
110 BIOKMCAHUH B 1Iei Kpyr}, B — {TOUKa BUSBHUThCS BCEPEIUHI KpyTra pajiyca 1 ¢M IEHTp SKOro
CHIBMAA€ 3 IIEHTPOM HAmIoro kpyra}, C — {To4ka BHSBHUTBHCS 11032 KPyroM pajiyca 3 cM IEHTP
SIKOTO CITIBMAA€ 3 IIEHTPOM HaIoro kpyra}. Omnwmcartu momii 4,B,C, AUB, ANB, AUC, ANC,
BUC, BNC, AUBUC, ANBNC . SIKi 3 uX Mo/ii € CyMICHUMH, a SIKi — Hi?

VY midt 12 moBepxoBoro OyauHKy Ha 1 moBepci cimae S macaxupiB. 3HaAWTH WMOBIPHICTH TOTO,
110 PUHAWMHI JIBOE 3 HUX BUHAYTh Ha OJTHOMY 1 TOMY K TIOBEPCI.

10 4oNOBIK PO3TAIIYIOTHCS Y IIEPEHTY. 3HANTH IMOBIpHICTB TOTO, 110 A 1 B OyayTh crosiTn
opyHu.

Cepen n OineTiB € k BUrpallHUX. 3HAUTH MMOBIPHICTH TOTO, IIO BJIACHUK S OLIETIB (s < k)

BUTPA€ IPUHAKWMHI IO OHOMY 3 HHX.

JlecsiTh OJTHAKOBUX KYJBOK JOBUTBHUM YHHOM PO3MICTHIIN y 4 sUKaX. 3HAUTH WMOBIPHICTH
TOTO, Y MEPIIOMY SAIIUKY Oyne Xoda O ojHa KyJIbKa.

Ha Bigpisky OA4 nomxkuHOI0O L 4YncioBoi oci OX HaBMaHHS MOCTAaBJICHO JIBI TOUKH B(x) 1

C (y) 3HalTH KUMOBIPHICTH TOTO, IO 3 TPHOX OTPUMAHMX BiIPI3KiB MOKHA CKIIACTH TPUKYTHHK.

[IpoBoauThes cTpinb0a Mo JnesKoMy 00’€KTy, WUMOBIPHICTh BIyUeHHS B sIKui nopiBHIOE 0.2 1
nocTpimu € HezanexHUMU. CTpins0a NPUNUHAETHCS TNPU TMEPIIOMY BIyYEHHI. 3HaAWTH
HMOBIpHICTB TOTO, 110 Oy/I€ 3/11HCHEHO 5 TIOCTPIIIB.

3a yac MpOXOKEHHs OJHOrO MOpory Oaiijapka HE OTpUMAE MOLIKOKEHb 3 HMOBIPHICTIO p,
MOBHICTIO JIAMAETHCS 3 HMOBIPHICTIO p,, OTPUMY€ CEpPIlO3HE MOIIKOKEHHS 3 IMOBIPHICTIO p4
(pl +py+p3= 1). JIBa cepilO3HMX MOIIKO/KEHHSI NPUBOAUTH A0 IMOBHOI NOJOMKH. 3HAWTH
HMOBIpPHICTb TOTO, 1110 MTPH MIPOXOKEHHI JIBOX MOPOTiB Oaiiapka He Oy/ie 31aMaHa.

3HaNTH WMOBIPHICTH TOTO, IO cepea 4 CTYICHTIB: a) PIBHO JIBOE HAPOAWINCH B3UMKY; O)
NpUHAliMHI JIBOE HApOAWIMCh B3MMKY; B) JKOJIEH HE HapoAMBCA B3UMKY. (BBaxatu, mo
HMOBIPHOCTI HAPOPKEHHS BIIITKY, BOCCHHU, B3UMKY, HABECHI € OJTHAKOBUMH).

KomyTtartop o6cayroye 100 aGoneHTiB. FIMOBIpHICTS TOTO, IO BIPOXOBK XBHIHHH a0OHEHT
MMOA3BOHUTH Ha KoMyTaTop, nopiBHIoe 0.01. 3HaiTH HMOBIPHICTH TOTO, IO BIPOIOBX XBUIMHHU
MOJI3BOHSTH:

a) piBHO Tpu aOOHEHTH;

0) MeHIIIe TPHOX a0OHEHTIB;

B) OiIbIIIe TPHOX AOOHEHTIB

ﬁMOBipHiCTb TOTO, MO MOfisi A BimOyneTbcs y oaHomy 3 300 He3aneKHUX CHOCTEPEKEHb
nopiHioe 0.45. 3HaiiTi HAIMOBIPHILTY KUTBKICTh MOSIBU MOJIT A .

VMoBipHicTs mosiBu moxii y koxkHOMy 3 4000 He3alneKHUX BUNPOOYBAaHHSX HOpiBHIOE 0.45.
3HaNTH UMOBIPHICTH TOTO, IO TOAIs BiaOyaeThes: a) piBHO 1804 pas3u; 6) He menme 1790 pa3
B) He Oinbiie 1809 pa3 i He menmie 1789 pas.

3HalTH HMOBIPHICTH TOTO, 0 BITHOCHA YaCTOTA MOSBHU MOJIi BIIPI3HAETHCSA Bif il TCOPETUUHOT
iimoBipHOcTi 0.44 mHe Oimpme, HiK Ha 0.002 , skmo npoBomwiock 2500 He3anIeKHHX
CTOXAaCTUYHUX €KCIIEPUMEHTIB.
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Ha xonTpombHiit poboti Oyno 3agano 10 nurans. [logiss 4 — {CTyIeHT BiAMOBIB MPaBUIHHO HA
NapHy KUIBKICTh MUTaHb}, B — {CTYIEHT BIANOBIB MPaBWJIBHO HAa HEMApPHY KUIBKICTh MUTAHB |,

C— {cTyneHT BIJNOBIB MPaBUIbHO Ha OUIbIIY MOJOBUHY NuTaHb}. Onucatu noxaii 4,B,C ,
AUB, ANB, AUC, 4NC, BUC, BNC, AUBUC, ANBNC . SKi 3 1uxX NoAiil € CyMiCHUMH, a
AK1 — Hi?

VY kpy3i paaiyca 10 cM HaBMaHHS BUOpaHO TOuky. Ilomist 4 - {Touka BHSBHUTbCS BCEpEAMHI
KBaJpaTa, BIUCAHOTO B IIeW KPyT}, B — {TOYKa BUSABUTHCA BCEPEAMHI TPUKYTHUKA, BIIMCAHOTO
B LIEl Kpyr, IpUYOMY OJHA 3 BEPLIMH TPUKYTHHUKA CIIBMAJa€ 3 BEpIIMHOIO KBajapata},C —

{TOouka BMABHUTHCS BCEpelMHI Kpyra paziyca 1 cM, IEHTp SKOTO CIIIBIIAJAa€ 3 LIEHTPOM
BUXIJTHOTO KpyTa}.

Muoxwuny uucen {1,2,....57} BOOPSAKOBYIOTh TOBIILHUM YHHOM. 3HAUTH UMOBIPHICTB TOTO, 30
yucio 23 Oyne crostu nepen uuciaom 30, a yucno 30 Oyne crostu meperd yuciaom 49 i He
000B’3KOBO MOPYH.

25 ofHAaKOBUX KyJb pO3MIIMAIOTh ¥ 7 KOpoOKax. 3HAWTH HMOBIPHICTH TOTO, IO y MEpPIIii i
TpeTiii KopoOkax Oyie MpuHAWMHI 110 OJTHIM KYJII.

I3 koo B 52 kapTH HaBMaHHs BUOpaHO 4. 3HaWTH MMOBIPHICTh TOTO, LII0 CEpel HUX: a) HEMAE
Ty3iB; 0) BC1 KapTH O/IHI€T MaCTi; B) BC1 KAPTU PI3HUX MACTEH.

[lectepo 40M0BIK YBIHILIO y ()T HA TIEPIIOMY TIOBEPCI IECATHIIOBEPXOBOTO OyIMHKY. 3HAWTH
HWMOBIPHICTB TOTO, IIIO:

a) BC1 MacayKupy BUKWIYTh HA PI3HUX MTOBEPXax;

0) Ha pyromy, TPETbOMY Ta YETBEPTOMY MOBEPXaX KOJCH MacaKup He BUHJE 3 TTY.
Ycepemuni kBajpata 3 Bepmmnamu (0;0), (0;1), (1;1), (1;0) HaBmamHS BHOMpacTbCS TOUKA
M (x,y). 3naittu itmoBipricTs Toro, mo xy < a, (0 <a <1).

I3 simuka, B SIKOMY 3HaXOIAThCs 2 Ol 1 3 4OpHI KyJii, IBOE TIO Yep3i BUTATAIOTH KyJIi. 3HAWTH
HWMOBIPHICTh BUTSTHYTH TIEPIITy OLTY KYJIIO JUIsl KOYKHOTO YYaCHUKA.

Tpu CIOPTCMEHM TIPOBOJATH MO OAHOMY IOCTPiNy B OAHY i Ty * MilleHb. VIMoBipHOCT
BIIy4€HHs B MilllEHb [PU OJHOMY IOCTPUIl JOPIBHIOIOTH BIANOBIIHO p, p,, p3. SKa

HMOBIPHICTD, 110 APYTUN CIOPTCMEH HE BIYYUB, SIKIIO Y MillIeH1 BUSBUIOCA Bl IPOOOTHN?
JIMOBIpHICT TOTrO, O HABMAHHS B3ATHil CTYICHT >KOJHOTO pa3y HE MPOIYCTHB 3aHATTS 3
NEBHOTO MpeaMeTy aopiBHIOe 0.7. 3HaWTH WMOBIPHICTH TOTO, IO CEPEN 5 CTYJCHTIB: a) PIBHO
JIBOE 0Ci0 HE MPOMYCTUIIM KOJHOTO 3aHATTS; 0) MPUHAWMHI OJMH CTYACHT HE MPOIYCTHB
YKOJTHOTO 3aHSTTSI; B) BC1 CTY/IGHTH HE MPOITYCTHIIN KOJHOTO 3aHSTTA.

HaiitimoBipHima KiJIbKiCTh MOSBU MO 4 1pH 345 HE3aleKHUX CIOCTEPEKEHHSIX BHUIIAIKOBOTO
SIBHIIA JOPiBHIOE 234, 3HAWTH MEXI1 B SIKUX MICTUTHCSI HMOBIPHICTB ITi€T MOII.

fIMOBipHiCTL TOTO, IO TIPH IMIUIAHTAIll 3y0a IMIIJIAaHT BUIMAJAKOBO BITaJIe HA 36MIIIO, JOPIBHIOE
0.001. 3maiiTu iiMOBipHICTH TOrO, 10 mia yac 2000 omepariii mo iMIUTaHTalii 3yda IMIIAaHT
BIajie a) piBHO 3 TpH pasu; 0) He MeHIIe 2 pa3; B) He OinbIe 3 pas.

JIBi Mmonetn kunaroth 480 pa3iB. 3HAUTH HMOBIPHICTH TOTO, IO MO ,,repO-rep0d” BinOyACTHCS:
a) piHo 119 pa3; 6) ne Oinbie 114 pas; B) He menmre 110 pa3 i He Oinbire 125 pas.

3HaiTH WMOBIPHICTH TOTO, IO BIIHOCHA YacTOTa MOSBH MOii BiIPI3HAETHCS Bl i TEOpeTUUHOL

HMOBIPHOCTI 1—71 He Oumbme HiX Ha 0.0001 mpu 45000 He3aneKHUX CHOCTEPEIKESHHIX

BHUITAAKOBOI'O ABUIIIA.
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@DikCcyeTbCs KUIBKICTh TPABUIBHUX 3a7a4, SKI PO3B s3I abITypi€eHTH, TPH YMOBI, IO
3aBaanHs wmictuiam 20 3amau. Ilomis 4 — {abiTypi€eHT TpPaBWIBHO PO3B’sI3aB HE MEHIIE
MOJIOBUHU 3ajad}, B — {abITypieHT pO3B’si3aB NMPAaBWJIbHO MapHY KUIBKICTh 3aBAaHbj, C —
{abiTypieHT po3B’si3aB MPAaBUIILHO HEMAPHY KibKiCTh 3aBaanb}. Omucatu noxii 4,B,C , AU B,
ANB, AUC, 4Nc, BUC, BNC, AUBUC, ANBNC . Skl 3 1uxX moAiil € CyMiCHUMH, a SKi —
Hi?

V nexapToBiii cucTeMi KOOpAMHAT HABMaHHS BUOPAHO TOYKY M (x,y). [lomis 4 — {x+y>4}, B
—{x*+y*<16}, C — {|y|<2}. Onucatu noxii 4,B,C, 4UB, ANB, AUC, ANC, BUC, BNC,
AUBUC, ANBNC . Ski 3 1uX MOAiH € CyMICHUMH, a SKi — Hi?

VY kopoOr11i 3Haxoauthes 10 6imux 1 20 yepBoHMX Kyiab. HaBMmaHHS BUIMaOTh 9 KyJsib. 3HAUTH
HMOBIpHICTb TOTO, 1110 C€pe]l HUX PiBHO 4 Ol KyJIi.

BriopsiikoByIOTh MHOXHHY {a,b,c,d, f} 3HAWTH WMOBIPHICTH TOTO, IO €JIEMEHTH a 1 b HE

CTOSITh TIOPYH.
Hapmanust BuOpanu 7-3Ha4HE YWCIIO, K€ CKIAMAETHCA 3 Pi3HUX IUGP. 3HAUTH WMOBIPHICTH
TOTO, 1110 Y HbOMY € PIBHO TpU NapHi LUDPH.

Jlo mepexpecTsi 3 YOTHPHOX CTOPIH IMiJ iXallo O OJHOMY aBTOMOOLTI0. KojkeH 3 aBTOMOOLTIB
MOKE€ 3 OJHAKOBOIO HMOBIPHICTIO PO3BEPHYTHUCH 1 MOIXaTH Ha3aJl, MOIXaTH MPSMO, HAJIBO YU
HarpaBo. Uepe3 neskuid 4ac yci aBTOMOOUII TOKWHYIHM TepexpecTs. 3HAUTH WMOBIPHICTh
HACTYTIHUX MOMIH:

a) yci aBTOMOO1JTi TOTNYTh OJHIEIO ¥ TI€IO K BYIHUIICIO;

0) TaHOIO BYJIMIICIO TO1e TP aBTOMOO1II;

B) MIpUHANWMHI OJHIEIO BYJIMIICIO HE TIOT/IE JKOAHA MAlllHHA.

VY BUIIAIKOBUH MOMEHT 4acCy X € [O;T ] 3’SIBIIAETBCS PAAlOCUTHAN JOBKHUHOMWO ¢, Y BUIAAKOBUI

MOMEHT 4acy BKJIIOYA€TbCA MpUIIMAayYHa 4ac f, < ¢, . 3HANTHU MOBIPHICTb BUSBJIEHHS CUTHAIY,

SKILO MPUKHMaY BKIIFOYA€THCSI MUTTEBO.

Yotupu pa3uw MiAKUAAIOTH MOHETY. 3HAWTH WMOBIPHICTH TOTO, IO BHITAJE HE MEHIIE IBOX
repOiB, SIKIIO BIJIOMO, 1110 Bi0yacs nofgiss 4 = {npm{aﬁMm OJIVH Pa3 BHIIaB rep6}.

Crynent IBanrok 3Hae nume 10 3 25 ex3ameHauiiHUX OUIETIB. Y SIKOMY BMINAIKy IIAHCH
IBanHIOKa OTpUMaTH 3HAHOMMUI O1NIET OUIBIII: KOJH BiH BUTATY€E OUIET MEPIIUM YU IpyrumM?

VY Tabnuii BUMAJAKOBUX 4YWCeN MU(pPU 3rpynoBaHi mo 2. 3HAWTH WMOBIPHICTH TOTO, IO CEPeN
100 map mapa ,,09” 3ycTpiHEeTbCS HE MEHIIIE JIBOX Pa3.

VMoBipHicTs mosBu moxii 4 y koxsomy 3 8000 HesamexHHX BHIPoGyBaHb popiHIOE 0.7.
3HaiiTu UMOBIPHICTH TOTO, IO MO A BiAOyaetbes: a) piBHO 5600 pa3; 0) Bix 5595 mo 5605
pa3; B) He MeHIe 5590 pas.

ﬁMOBipHiCTb TOTO, IO BiJBiAyBau Kade 3aMOBUTH 3eleHW dYail gopiBHioe 0.3. 3HaliTh
HMOBIpHICTh TOTO, 1[0 cepel 4 BiABiIyBauiB Kade 3eleHHi Yail 3aMOBHUTBH: a) PIBHO TPOE
Bi/J[BiyBauiB; 0) HE MEHIIIE TPHOX BiJ[BiAyBadiB; ¢) Xoua O OJMH BiJBiayBay.

3HalTH HalliMOBIpHIIy KUIBKICTh TOSIBU MOAI1 4 B cxeMi bepHyi, AKmo » =457, p=0.37.
3HalTH KUIBKICTh HE3aJEeKHHUX CIIOCTEPEKEHb BUIIAJKOBOIO SIBUINA MPHU SKOMY BIAXWIJIEHHS
BITHOCHOI YacCTOTH BiJ TeopeTH4yHoi iMoBipHOCTI 0.27 He nepesuirye 0.005 3 IMOBIpHICTIO HE
MeHIoro Hix 0.98.
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VY KoHTponbHIN poOOTI 3 Teopli HMOBIpHOCTI Oyso Tpu 3anadi. HaBMaHHS B34TO JOBUIbHY
po6oty. IToxiss 4 — {3pobieHo mpaBMIBLHO MIPUHANWMHI ABI 3a71a4i}, B — {BCi 3a7a4i 3p00JICHO
HeBipHO}, C — {OUTBIIICTH 3a/a4 3po0JaeHO HeBipHO}. SKi 3 MMX MOMIA CyMicHI, a siKi — Hi?
Onwucaru noxii 4,B,C , AUB, AUC, BUC, ANB, ANC, BNC, AUBUC, ANBNC.
Bcepenuni piBHOCTOPOHHBOTO TPUKYTHHKAa KLM 31 CTOPOHON b BUOPAHO MOBUIBHY TOUKY.
[Tomisi 4 —{BuOpaHa TOYKA 3HAXOAUTHCS BCEPEIUHI KPyra, BIIMCAHOTO B II€H TPUKYTHHUK}, B —
{BuOpaHa TOYKa 3HAXOAWTHCS HAa BIJCTaHI BiJl BEpIIUHU M He Oinbine HiX b/10 }, momis C —
{BiIcCTaHb BiJ TOUKH O CTOPOHH KL HEe MepeBHILye b/20 }. SIKi 3 MUX MOJINA CyMiCHI, a sIKi —
Hi? Onmcarn moxii 4, 8,C , 4UB, 4UC, BUC, 4NB, ANC, BNC, 4UBUC, A4ANBNC.

VY marasusi € TpossHIu 7 KOJNbOpPiB. 3HAUTH WMOBIPHICTH TOTO, IIO MOKYHEIb KyMHTh TPOSHIN
PI3HUX KOJILOPIB, SIKIIO BiH KYIY€ PiBHO 5 TPOSIH]L.

20 pi3HUX TpEAMETIB PO3TAIIOBYIOTh ¥ 5 KOpoOKax. 3HAWTH WMOBIPHICTh TOTO, IO MEpIIi JBi
KOPOOKH OyIyTh MICTUTH TIO 5 TIPEIMETIB.

Ha monutii B TOBUTBHOMY TIOPSIZIKY PO3TAIIOBAHO 7 KHUT, CEPEJT SKUX 3HAXOJUTHCS TBOTOMHUK
Jx. Jlonnona. 3HaillTH WMOBIPHICTH TOrO, IO OOWMIBA TOMH CTOSTh MOPYY y OyAb-IKOMY
TOPSIKY .

JIOBITbHUM YHHOM 13 pO3pi3HOI a0eTku (KOKHA OyKBa 3yCTpPIYA€ThCS JUIIE OJWH pa3) JUTHHA
BuOpana 7 OykB. 3HAHTH HUMOBIPHICTB TOTO, 11O CEpPe BUOpaHUX OYKB: a) PIBHO JBI TOJIOCHI; 0)
xo4a 0 oJlHa TMPUTOJIOCHA; B) BIACYTHI OykBH “c”, “n”.

Ha xomni B3sTO Tpu A0BUIBHI TOUKU A, B, 1 C. 3HalTH WMOBIPHICTH TOTO, IO TPUKYTHUK
ABC — rOCTpOKYTHHH.

[Tpunan, skl CKIAgaeTbes 3 TPHOX HE3AJIEKHO NPALIOIYMX E€JIEMEHTIB, BKIIOYHINA B
EJIEKTPUUHY MEPEXY 3a CXEMOIO: €JIEMEHTU A; 1 A, BKIIOYEHI NOCIIIOBHO, A3 MpPUETHAHUH J10

HHX INapayienbHo. VIMOBIpHICTE BUXOAY 13 Jady i-TO €JIEMEHTY 3a 4yac ! JOPIBHIOE p,. 3HAUTH

HMOBIpHICTb TOTO, 1110 32 Yac ! Mpujaja He BUHE 3 Jany.

Ha Tppox NOHBOK (CTapily, cepeiHo, MOJOMIIY) B CIM’1 MOKJIaJA€HO 000B 30K MUTH IMOCYJ.
Crapura Bukonye 40% Bciei po6ortn, inmi — mo 30%. MmoBipHocTi po36uTH mpn MUTTI X04a 6
OJIHY TapilKy JUIsl KOKHOI 13 cectep aopiBHIOOTH Bianosiano 0.01, 0.02, 0.03. HeBimomo, XTo
MUB Harepeo/iHi Mocy 1, aje OJHa TapijKa BUSBWIACA PO3OMTO0. 3HAWTH HMOBIPHICTH TOTO,
II0 TTOCY/J] MIJIa CTapIlia, CEPEIHS Y1 MOJIOIIA JTOHBKA.

[I’siTepo cTyZeHTIB 110 /IBa pa3y MiAKUAIAIN CAMETPUYHY MOHETY. 3HAUTH WMOBIPHICTB TOTO, 11O
KoMOiHamis “repO-rep0” Bumama: a) piBHO y TPbOX CTYJIEHTIB; 0) y KOAHOTO CTYIEHTA; B)
NpUHANMHI y TBOX.

VIMOBipHiCTb TIOSBH TIOJii y KOXKHOMY i3 He3aJIeXKHUX BHIPOOYBaHb nopiBHIOE 0.74. CKinbknu
MOTPiOHO MPOBECTH HE3AICKHUX BUIPOOYBaHb, 00 HAMIMOBIpHIIIA KUTBKICTh JOpiBHIOBANIA O
7447

VIMoBipHicTB BEXOy 3 Jajy eleMeHTa y NpUiIaji Iicls poKy BHKOpHCTaHHs popiHioe 0.02.
Hocnimxysanu 100 npuiaiB Ha IpOTA31 OAHOTO POKY. 3HAWTH HMOBIPHICTH TOTO, IO €JIEMEHT
BHUMIIIOB 3 JIaJy PIBHO y 2 TIPHIIaJIax.

ﬁMOBipHiCTB 3’eqHanHs 3 aboHeHToM aopiBHIoe (.8. 3HaliTu WMOBIpHICTH TOro, mo 3a 120
BUKIIMKIB KITBKICTh 3’ €IHAHb MICTUTUCH B MeKax Oyie Mixk 86 1 95.

3HalTH MMOBIPHICTH TOTO, L0 BIAXWJIEHHS BIIHOCHOI YAaCTOTH BiJl TEOPETUYHOI HMOBIPHOCTI
0.7 nme nepeumryBatume 0.02 npu 4790 He3aneKHUX BUMPOOYBAHHSX.
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JIBi4i miAKUAAI0Th TpanbHui KyOouk. [lomis 4 — {xoda 6 oauH pa3 BuUMaio Oijbine HiX 4 040K},
nofiss B — {?KOAHOro pasy He Bunana ‘“2”}, moxis C — {ABiYi BUNAJIa OAHA 1 Taka X 1udpa}.
SIki 3 X MO cyMicHi, a siki — Hi? Onucatu nmoxii 4,B8,C , AUB, AUC, BUC, ANB, ANC,
BNC, AUBUC, ANBNC.

VY kBagpati KLMN 3i ctopoHoro 50 cM HaBMaHHs BUOpaHo Touky. [lomis 4 — {BuOpaHa Touka
3HAXOAMTHCS BCEPENMHI Kpyra BIIMCAHOTO B IIeH KBaapaT}, NoJisi B — {BIACTaHb BiJl TOYKH 0
LHEHTPY KBajpara € Oumbmioro HikK 12 cm}, momist C — {TOYKa 3HAXOAUTHCS BCEpEIUHI
TpUKyTHHKa SMN, ne S — cepeauHa cTopoHu KL }. SIki 3 1UX MOIIA CyMicHI, a sIKl — Hi?
Omnwmcaru oxii 4,B,C , AUB, AUC, BUC, ANB, ANC, BNC, AUBUC, 4ANBNC.

B yniBepcureti HaBuaethcsi 1500 cryamentiB. JloBecTH, 110 NMpHUHANHMHI JBOE 3 HUX MAlOTh
onHakoBl iHimiamu. Y st 10 moepxoBoro OyauHKY 3aiinuio 4 mnacaxupiB. 3HAWTH
HMOBIpHICTB TOTO, 1110 BOHM BUHAYTh HA PI3HUX ITOBEPXaXx.

['panbHMii KyOUK MiAKUAa0Th 3 pa3u. 3HaWTH WMOBIPHICTH TOTO, 110 “2” BUMAaJAe PiBHO OJUH
paz?

Uucna 1,2,...,n (n > 3) po3TalioBaHi BUMAJKOBUM 4YHHOM. [Ipumyckaroum, 10 pi3Hi
po3TantyBaHHs YUCEN PIBHO MOXJIMBI, 3HAUTH UMOBIPHICTH TOTO, 10 Yncia 1, 2, 3 po3ramioBaHi
y NOPAAKY 3pOCTaHHs, ajie He 000B’SI3KOBO MOPYHY.

VY kopobui 3Haxomutbes 10 Ounmx, 15 yepBonux i 20 3eneHux Kyib. HaBmMaHHS BHOMpaOTh
JecATh KyJb. 3HAUTH HMOBIPHICTB TOTO, 110 BUOpaHO 2 6iJti, 4 YepBOHUX 1 4 3€JIEHUX KYIIb.
Cropona kBagpata ABCD nopiBHIOE . 3HAliTM WMOBIPHICTH TOTO, L0 HAaBMAaHHS B3ATa
BcepeauHi KBaapata ABCD TouKa BUSBISETHCS BCEPEOUHI Kpyra 3 IeHTpoM B Touli O 1
pajiycom 7, sIKIio Touka O 3HAXOJUThCS HA MEPETHHI AiaroHasiei, a r < a/2.

Binomo, mo npu migkuganHi 10 rpanbHUX KyOWKIB BUNAJa MPUHAWMHI OJHA OJUHUIA. SIKa
HMOBIpHICTB TOTO, 1110 BUIIAJE MPUHANMHI JBi a00 Oiblie OMUHUIB?

Yorupu KyJi, cepes] IKuX J1B1 Oi1i 1 AB1 YOPHI, po3NOJLieH] y ABl ypHU. HaBmMaHHS BUOHpaeThCs
ypHa, a 3 Hei Kyist. Sk TpeGa po3noaiINTH Ky, 11100 HMOBIpHICTh MOl 4 = {BUTATHYTa Kyl
6ina}0yna MaKCUMaJIbHOO?

VIMOBipHiCTb BIyueHHS B Wilb IPU OZHOMY HOCTpimi nopiBHioe 0.3. 3HaiiTH MOBIpHICTH
pyHHYBaHHS 111 IPU 4 TOCTPLIax, SKIIO AJsl pyHHYBaHHS IOCTaTHBO 2 BIYUYEHHS.

3HaliTH HaWIMOBIpHINIE 4YKHCIO B cxemi bepHymti, skmo mnpoBoauiaoch 1480 HezaleKHUX
BUNIPOOYBaHb 1 HMOBIPHICTH MOSIBU MOJIiT Y KO)KHOMY BHUIPOOYBaHH1 j10piBHIOE 0.45.
VIMOBipHicTb TOro, IO NPMKIAA JiCTAaHE IONIKOUKEHHS NPU TPAHCIOPTYBAHHI JOPIBHIOE
0.0005. 3naiiTn HMOBIpHICTH TOTO, IO Tpu TpaHcmopryBanHi 20000 mpunaniB AiCTaHyTh
MTOIIKO/PKEHHS JIBa 1 O1TbITIE TPUIIAIH.

JIMOBIpHiCTh TOT0, 110 HOKYIEIb B CyepMapKeTi Mpui6ae 0BOUEBY IIPOIYKIIiI0 10PiBHIOE 0.45.
3HaiiTu WMOBIpHICTH TOro, MmO cepea 3000 MOKyNIB cynepMapKeTy HpUI0ar0Th OBOYEBY
npoaykuito: a) pisHo 1350 oci6; 6) He menme 1359 oci6; B) He menmie 1340 ocib.

3HaNTH WMOBIPHICTH TOTO, IO BIJIHOCHA YacTOTa BIIXWJIMTHCS BiJ TEOPETUYHOI WMOBIPHOCTI
0.7 ue 6inbuie Hixk Ha 0.005 mpu 4700 He3aneKHUX BUMPOOYBAHHSX.

26



10.

11.

12.

13.

14.

BAPIAHT 23

HaBmanns B3sT0 noBinbHe aBoungpose yucno. [loxis 4 — {uncno pinutecs Ha 3}, moxist B —
{BuOpane uucno napue}, nogiss C — {mepma uudpa Oinbima HIK Apyra}. Ski 3 UX MOAIH
cyMicHi, a ski — Hi? Onucaru noxii 4,B,C , AUB, 4UC, BUC, ANB, ANC, BNC, 4UBUC,
ANBNC.
VY kpy3si paxiyca 14 cm HaBMmanHs BHOpaHo TOYKy. [lomis 4 — {TOouka BHSIBHTHCS BCEpenuHi
KBagpara KLMN , BOMCAHOTO B IIEH Kpyr }, mojis B — {TOYKa BUSBUTHCS BCEPEIMHI Kpyra 3
THM JK€ IIEHTPOM 1 paziycom 1 cm}, moniss C — {BiJICTaHb BiJ] TOUKH A0 IIEHTpa Kpyra Ouibmia 10
cM}. SIki 3 mux momii cymicHi, a siki — Hi? Onucaru moxii 4,B,C, AUB, 4UC, BUC, ANB,
ANC, BNC, AUBUC, ANBNC.
20 pi3HUX HpeaMeTiB po3TamoBYOTh y 10kopoOkax. SIka HWMOBIPHICTH TOTO, IO Y KOXHY
KOPOOKY MOTpanuTh 1o 2 npeameTu?
B xopoOr1i 3HaxonuThes 18 pydok cMHBOTO KOJIbOpy 1 15 pydok uepBoHOro Kosbopy. HaBmanHsS
BUIMalOTh 12 py4yok. 3HalTH WMOBIPHICTH TOTO, L0 CEPE HUX 7 PyUOK CHHBOTO KOIBOPY
Tpudi niAKUIAIOTE TPabHUM KyOUK. 3HAWTH HMOBIPHICTB TOTO, IO PIBHO JIBA pa3u Bumazae “2”.
3HalTH UMOBIPHICTH TOTO, IO “OJMHUYKA” BUTIAJC PIBHO OHMH pa3.
HaBmanHs Bunucano tpu uudpu. 3HalTH IMOBIPHICTb MOI1H:
a) yci mudpu pizHi;
0) cepen BUMMCAHUX LU(P PIBHO JBI CMIBMAAIOTh.
3HalTH WMOBIPHICTH TOTrO, IO KOPEHI PIBHSHHSA x? + px+q=0 € pgilichi 1 pi3Hi, SAKIIO

pE (— 1;1), q € (— 1;1).

CIOPTCMEH CTpiJisie TI0 1T, IO PyXaeThCsi HA HbOTO. VIMOBIpHICTB BIIYYEHHS B Iilb IIPH
nepomy noctpiii gopiBHioe 0.4 1 36inbmryerses Ha 0.1, mpu KOXXHOMY HACTYITHOMY MOCTPLJIL.
3HalTH WMOBIPHICTH IBOX BIIyYEHB IPH TPHOX HE3AJIECKHUX MOCTPLIax.

Binomo, mo 97% mpoaykiii, sSIKy BUTOTOBJISE 3aBOJ, 3aJ0BOJIbHsE cTaHAapTy. CrporieHa
CHUCTeMa KOHTPOJIO BHU3HA€ CTaHAAPTHY MPOAYKIO 3 iMoBipHicTIO (.95, a HecTaHIapTHY —
0.05. BuzHauntu MMOBIpPHICTH TOrO, IO BUPIO, SKUH NPOWIIOB CIPOIICHUH KOHTPOIb, €
CTaHJAPTHHUM.

MMoBipHicTh TOTO, 10 0c06a, SIKa IePETHHAE KOPIOH Ma€ YKPAiHChKE FPOMAISHCTBO JOPIBHIOE
0.52. 3HaiiTH WMOBIPHICTH TOTO, IO CEpeJ TPbOX HABMAHHS B3SATHUX 0Ci0, sKi MEPETUHAIOTH
KOpJOH, Oyzie: a) piBHO JiBa TpOMaJsiHMHA YKpainu; 0) nmpuHaiMHI OJuH OyJe rpoMaJIiHUHOM
HIIIOT JepXKaBH.

VIMOBipHiCTb TOTO, 1110 HA MEBHOMY MiANPUEMCTBI 3apIUIaTa y HABMAHHS B3STOTO MPAI[iBHAKA
3a micsanpb He MeHma, HiK 1000 rpH. nopiBHoe (.74. B sIkMX Mekax MICTUTBCS KUIBKICTh OCIO,
10 TPAIIO€ Ha IbOMY MiJMPUEMCTBI, SKII0 HAHiMOBIpHIIIa KiTbKICTh MPAIiBHUKIB, SKi MAlOTh
3aprutaty He MeHmny Hix 1000 rpH. nqopiBHIOE 8957

VIMOBipHICTh TOro, IO HABMAHHS B3fTa Mapa B3yTTs Oyxe OpakoBaHoro, nopiHioe 0.002.
3HaiiTu UMOBIPHICTH TOTO, 110 ceper S00 map KinbKiCTh OpakoBaHUX Tap Oyze: a) piBHO ABi; 0)
He OlbIe OfHI€T; B) HE MEHIIIE TPHOX.

VIMOBipHiCTb TOTO, 0 HABMAHHS B3STHIl CTYJEHT BOJOJI€E MOJILCHKOK MOBOKO 10piBHIOE 0.4.
3HaiiTH WMOBIpHICTH TOro, MmO cepea 1000 cTyaeHTIB MOJBCHKOI BOJOIIOTH: a) piBHO 390
oci0; 0) ne menme 395 oci6; B) He Ounbie 420 1 He meHme 385 ocil.

Bigain TexniuHoro xouTpomo mnepesipse 900 neraneil Ha craHapTHicTh. MIMOBipHiCTH TOTO,
o JeTalb CcTaHjmaprtHa, AopiBHioe 0.9. BukopucroByroun iHTerpajipHy Teopemy MyaBpa-
Jlannaca, 3Haiitm 3 HmoBipHicTIO 0.9544 rpanuii, y skux OyJe MICTHTUCH KUIBKICTH M
CTaHJIaPTHUX JIeTajeil cepel nepeBipeHux.
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JlutuHa, rparodyrch Ha KJaBlaTypi KOMIT I0Tepa, HaBMaHHs HaOpana 5 pisHux OykB. [logis 4 —
{cepen HabOpaHux OyKB € TOJIOCHi}, moais B — {cepea HaOpaHuX OyKB HE MEHINC, HDK TpH
npurosiocHi}, moxais C — {Bcl OyKBU HPUroyiocH1}. SIK1 3 LMX HOAINA CyMiCHI, a sIKl — Hi?
Onucaru noxii 4,B,C , AUB, 4UC, BUC, ANB, ANC, BNC, AUBUC, ANBNC.

VY mpsAMOKyTHOMY TPUKYTHUKY 3 KaTeToM KL 5 cM 1 rimoTeHy3or LM 10 cM HaBMaHHS
BuOpaHo Touky. [lomiss 4 — {BuOpaHa TOYKa 3HAXOIUTHCA BCEPEIMHI Kpyra BIIMCAHOTO B IICH
TPUKYTHHUK}, TOMis B — {BIACTaHb BiJ TOYKH 1O BepliMHUM K He nepesuilye 3 cm}, C —
{Bi/IcTaHb BiJl TOUYKHU JIO BEPIIMHU M - He mepeBuinye 1 cM}. Ski 3 mux moAiil cymicHi, a sSiKi —
Hi? Onmcary noxii 4,B,C , AUB, AUC, BUC, ANB, ANC, BNC, AUBUC, ANBNC.

VY rpymi 20 CTYIeHTIB 3HAIOTh aHTJIIHCBEKY MOBY, 15 — HIMEIbKY, 7 3 HUX 3HAIOTh OOU/IBI MOBH.
SIxa IMOBIPHICTb TOTO0, III0 HABMAHHS BUOpaHi /1Ba CTYI€HTH 3HAIOTh 00M/1BI MOBH?
BropsiakyBatu MHOXKUHY {1;2;...;90}. 3HAWTH HMOBIpHICTH TOTO, 100 YKCIO 25 3aBkau HILIO

panime, HiX 45, a 45 He mi3Hime 307

VY 6i6mioteni mpodecopa IBanenka € 2000 KHUT 3 KyJIbTYypH, icTOpii i muctenTsa, 1500 kHur 3
HaykoBoi Tematuky i 3000 Xynoxsix keur. Moro cu HaBMaHHs — Bu6paB 10 kHuMT s
yuTaHHA. 3HAUTH WMOBIPHICTH TOTO, IO CEpPEll HUX: a) PIBHO JBI KHUTH 3 HAYKOBOI TEMaTHKU;
0) HeMae HAyKOBHMX KHMWT; B) PIBHO JIBI KHUTU 3 HAYKOBOI TEMAaTUKH, PIBHO TPpU KHHUTH 3 1CTOPIi,
KyJbTYPH 1 MUCTEIITBA.

Bunucano nocniioBHicTh 3 7 1udp. 3HaUTH UMOBIPHICTH MO1H:

a) mepma nudpa napHa;

6) Bci MpH CIiBIAAAIOTH;

B) nepma nudpa Oinbiia 3a OCTaHHIO.

Ha mapkeTHy miasiory HaBMaHHSI KMJAlOTh MOHETY aiameTpa d . Ilapker mae ¢opmy KBaapaTiB
3i croponoto a (a > d). 3HaiiTu #iMOBIpHICTB TOTO, 110 MOHETA He TIEPETHHAE KOIHOT 3i CTOpIH.

Jano P(4)=0.7, P(4~ B)=0.3. 3naiitu P(B/4).

B anp6omi 10 ymctux 1 5 moramenux Mmapok. HaBMaHHs BUKMAalOTh JBI JOBUIbHI Mapkw,
MOTAIIAIOTh X, a MOTIM 3HOBY KJIaayTh B ainb0oM. Iliciis iboro HaBMaHHs BUHMAIOTh 1Bl MapKH.
SIxa IMOBIPHICTB TOTO, 110 BOHU MOTalIEeH]1?

[IpoBoauiack cTaTUCTUKA Cepell BiAMPaBIEHOT KOPECIOHICHIIIT 1 BUSBHUIIOCH, 1110 HMOBIPHICTh
TOTO, IO JINCT BIJNIpaBICHUN 3a KOPAOH, nopiBHIoe 0.2. 3HANTH WMOBIPHICTH TOTO, 110 cepen 4
HAaBMaHHs B3STHX JIMCTIB: a) PIBHO OJAMH BIJIMpaBlIeHUWH 3a KOpAOH; O0) Xxoua O oauH
BIJITPABJICHUH 32 KOPJIOH; B) HE MEHIIIE JIBOX JIUCTIB BIAMPABICHO MO YKpaiHi.

3HaliTh HallIMOBIPHIILY KIJIBKICTh OCi0, SIKI MalOTh CTUIBHUKOBI TelIe(QOHH, SKIIO WMOBIPHICTh
TOTO, III0 HABMAaHHJ B34Ta 0c00a y Iei mepioj] B)Ke Majla CTUIbHUKOBUH TenedoH aopiBHIoE 0.7,
a KUIbKicTh 0ci6 opiBHIoe 2500.

VIMOBipHiCTb TOTO, IO KI€HT TypucTHUHOI (ipMu Ipuabae MyTiBKY 332 KOpAOH, KopisHIoe 0.4,
3HalTH UMOBIPHICTH TOTO, 10 cepen 2000 KIieHTIB TYTIBKY 3a KOpJOH mpuadae: a) pieHo 790
oci0; 0) ne 6ubmre 807 ocid; B) He MeHIe 792 ocid 1 He Oibine 820 ocib.

CKiJIbKH MOTPIOHO MPOBECTH HE3AIEKHHUX CIIOCTEPEKEHb BUIAJAKOBOTO SBHUIIA, 1100 BITHOCHA
4yacToTa MOSABU MOAII Bipi3HsuIachk Bix i TeopernuHoi imoBipHOCTI 0.45 He Olnblie, HIX Ha
0.003 3 iiMOBIpHICTIO HE MEHIIIO0, HiXK 0.96.

Ha renedonHiii craHnii HempaBwibHEe 3’€IHaHHS MaeMo 3 WMOBipHicTIO 1/200. 3HaiiTh

HMOBIpHICTH TOTO, 110 cepen 200 3’eqHaHb BiTOYBAETHCS:
a) pIBHO OJTHE HEMPABUIIbHE 3’ € HAHHS;
0) OlIbIIIe HIXK JIBa HETIPABWILHUX 3’ €THAHHSX.
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[linkuparoTe nBa omHAKOBI TpanbHi KyOuku. Ilomis 4 — {Bcl yumcna, AKi BUIATH, €
pi3HMMH}, TIOZIiE B — {cepena 4mcen, sKi BUMIAIH, € X04a O oJHEe HemapHe}, moaist C — {BCi
yricaa Oinbin Hixk 4}. SIki 3 mux moxii cymicHi, a siki — Hi? Onwucatu moaii 4,B8,C, AUB,
AUcC, BUC, ANB, ANC, BNC, AUBUC, ANBNC.

VY pombi KLMN 3 roctpuMm KytoM K 60 rpamgyciB i cropoHoro 10 cM HaBMaHHS BUOpaHO
Touky. [lonmist 4 — {TOYKa 3HAXOAUTHCA BCEPEAMHI KPyTa BIUCAHOTO B 1Iel poMO}, mosis B
— {BiZICTaHb BiJ TOYKU JI0 BEepIIMHU K He mepeBuirye 1 cMm}, momis C — {BiJCTaHb BiX
TOYKH JI0 TOYKH MEPETUHY JlaroHajieil € He OUIbIIoI0, HiK 1 cMm}. SKi 3 uX mosii cymicHi,
a ki — Hi? Onucatu noxii 4,B8,C, AUB, AUC, BUC, ANB, ANC, BNC, AUBUC,
ANBNC.

VY kopoobui € 12 yepBonux, 20 3eneHux 1 18 cuHix Kynpok. Butsarawots 15 kynbok. 3HaiTu
HMOBIPHICTB TOTO, 110 CEPE HUX PIBHO 5 YEPBOHMX 1 7 3€JICHUX KYJIb.

39 pi3HUX NpPEIMETIB PO3TALIOBYIOTh Y TPHOX KOpOOKax. 3HAMTH HMOBIpPHICTH TOTO, IO Y
nepuriii kopooui oyzae 10 mpeameris, y apyriii — 12, pemra y TpeTiit?

3 Kosioau 3 36-TU KapT HaBMaHHS BUMMarOTh ABl. 3HAWNTH WMOBIPHICThH TOTO, 1[0 CyMa OYOK
UX KapT AOPiBHIOE 14, K10 BajeTy BiANOBIAA€ ABa OUKa, AaMi — 3 0uKa, KOpPOJo — 4, Ty3y
— 5 oyok, “micti” — 6, “cimui” — 7, ..., “mecsarmi” — 10.

Yucna 1;2;...;24 BIOOPAIKOBYIOTh JOBUIBHUM YMHOM. 3HAWTH WMOBIPHICTH TOTO, 1[0 YHCIA
5;14; 24 CTOSITb IOPYY y Oyb-SIKOMY TOPSIKY.

Ha xoumi pamiyca R HaBMaHHsI BUOpaHO ABl TOYKU. 3HAWTH WMOBIPHICThH TOTO, IO BiJICTaHb
MK HUMH HE TIEPEBUILYE 7 (r < 2R).

Hexait P(B)>0 i Buxonyerncs pisnicts P(4 | B)+ P(Z ) =1. [Ilo MokHa cKa3aTu Mo NOAii
A1iB?

[lpunyctumo, 1m0 HaXIdHICTh BHU3HAYEHHS TyOEpKyJbO3y IpU PEHTI€HIBCBKOMY
npocBivyBaHHI ckiagae 95% (1o6To 5% HOCIIB TyOepKyIb03y JIMIIAIOTHCS HEBUSBICHUMHU).
MMOBipHiCTs TOro, MmO y 340POBOI JIOAMHM OyJe IOMUIKOBO BCTAHOBIEHO JiarHo3
TyOepKyb03 H0piBHIOE 1%. OOcTe)yBangack rpyrma JIIOAeH 13 cepeHIM MPOIIEHTOM XBOPUX
0.1%. Slxka WMOBIpHICTH TOTO, IO JIFOJAWHA, BH3HAHA XBOPOIO, Oynae IIHCHO HOCIEM
TyOepKyIb03y?

VIMOBipHiCTh TOr0, HABMAHHS B3ATHI CTyJEHT OyB 3a KOpAOHOM JopiBHIoe 0.4. 3Haiitn
WMOBIPHICTh TOTO, IO Cepell 5 HaBMaHHS B3ATHX CTYACHTIB 32 KOPJIOHOM OyJu: a) piBHO
nB1 0coOm; 0) HE MEHIIIE TPOX 0Ci0; B) X04ua O OJUH CTY/ICHT.

VIMOBipHiCTb TOr0, 1110 HPOTATOM CiuHs y JaHOMY paifOHi y HABMAHHS B3ATiH KBapTHpi Oye
cnoxuro Oinpme HiXXK 100 kBT enextpoeneprii nopiBHioe 0.8. 3HalTH HaliMOBIpHIITY
KUIbKiCTh cepen 8500 kBapTup, Ae Oyne crnoxuto Ouibie Hik 100 KBT enekTpoeHeprii.
IIMOBipHiCTH TOro, IO y HaBMaHHSA B3ATili KBapTHPi MEBHOTO palOHy IIOCTAaBJIEHO
JIYMIBHUK Ha Boay popiBHioe 0.7. 3HaiiT WMOBIpHICTH TOro, mo y 5000 kBapTupax
JTIYUIFHUKYA HA BOJy MOCTaBIIeHO: a) piBHO y 3509 kBaptupax; 0) He MeHmie HixX y 3490
KBapTUpPax; B) HE MeHlIe HIX y 3493 kBapTupax 1 He Ounbiie HIX Y 3512 kBapTupax.
Kopekrypa 500 cropinok mictuth 1300 onucok. 3HalTH HaWIMOBIPHIIIY KUIBKICTh OIMHMCOK
Ha OJIHIN CTOPIHLI TEKCTYy 1 KUMOBIPHICTH LIOTO YKCIIA, KOPUCTYIOUUCH 3akoHOM [lyaccona.
3HANTH HEBIOME YUCIO &, SKIIO WMOBIPHICTH TOTO, IO BiJTHOCHA YacTOTa TOSBU MOl
BIIPI3HAEThCS Bif i1 TeopermuHoi WmoipHOCTI 0.47 He Oinbmie HiX Ha ¢ npu 3400
HE3AJIEKHUX CIIOCTEPEKEHHIX BUIIAJKOBOIO SBUINA 3 HMOBIPHICTIO HE MeHIIO0 Hix 0.98.
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3 mHoxunu {1, 2, ..., 10} Bubuparots oane uucino. [loxiss 4 — {BuOpaHe uucino napue}, B —
{BuOpane ymcno AinmuThcs Ha 5}, C— {BHOpaHe YMCIIO HE TIEPEBUILY€E YOTHPH }. SIKi 3 IIMX MO
€ cymicaumu? Ommcaru omii 4U B, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .
Bceepenuni npssMoKyTHHKA 31 cTopoHaMu 5 cM 1 10 cM HaBMaHHS BUOUpaOTh TOUKy. . [loxis A4
— {TOouKa BUSIBHTHCS BCEpPEIMHI Kpyra 3 IIEHTPOM B TMIEPETHHI JiaroHanel i paaiyca 2 cMm}, B —
{BiIcTaHb BiJ TOUKH O HAHOMMXkK4UOI cTOpoHU HE mepeBuinye 1 cMm}, C— {BiICTaHb BiJ TOYKH
710 HalOIMKYOi BEpIIMHU He nepeBuiye 1 cM.}. Ski 3 nux nofiil € cymicaumu? Onucaru noxii
AUB, ANB, 4UC, 4NC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

BriopsinkoBytoTe MHOXHHY {f, Y, O, €}. 3HAUTH UMOBIPHICTH TOTO, IO €JIEMEHTH € 1 O CTOSATh
nopy4 y Oyab-sikoMy HOpSIIKY?

VY m’ATh BaroHiB €JNEKTpUUKH CigatoTh 10 macaxupiB. 3HAUTH HMOBIPHICTH TOTO, IO 11O OJHOMY
MacaXupy csae y Mepudid 1 MM STHH BaroH, 1Mo JBOE CSAAYTh y JIPYTHH 1 YETBEPTHH BaroH,
YEeTBEPO CsiJie Y TPeTiil BaroH.

VY kopobii € 20 yepBoHUX 1 15 romyOux KyJiboK. 3HAWTH HMOBIPHICTB TOTO, IO CEpe
HaBMaHHS II’SITU BUOpAHUX KYJIbOK OyJie: a) pIBHO JBl YEpBOHIi; 0) HE MEHILIE ABOX YEPBOHHUX.

3 moBHOro HaboOpy KOCTel AoMiHO (28 MmTyK) HaBMaHHS BUOWpAaIOTh 5 KocTed. 3HANTH
HMOBIpHICTH TOTO, L0 Cepell HUX OyJe xoua O o7Ha 3 ,,0JUHHYKOI0 ™.

Ha xoni omuHMYHOTO pajiyca 3 IEHTPOM B IOYATKy KOOpIMHAT HAaBMaHHS BHOPAHO TOUKY.
3HaiiTi KMOBIPHICTH TOTO, IO MPOEKIIIsl TOUKH HA Bich Ox HE MEpPEBUIIYE a (a < 1).

Jloectn, wo ko 0< P(4)<1 i P(B/4)=P(B/A4), Tonoxii 4 i B nesanexi.

VY 306ipHiit komauai mkomm 40% ckmanaroTe yuHi 10 kmacis, 35% - 9 knaciB, 25% - 8 knacis.
[Ticna mepmioro 1HS pallOHHUX 3MaraHb HeBjada criTkana BianoBinHo 2%, 4% 1 5% yuHiB.
3HaiTH HMOBIPHICTH TOTO, IO BUITAJIKOBO B3SATUH YUEHB, SKUI MPOTPaB, BUUTHCA y 9 Ki1aci.
KonTponbaa poboTa CKIamaeThes 3 MIECTH 3aBAaHb, MPUYOMY IS TOTO, MO0 BOHaA Oyia
3apaxoBaHa, HE0OX1THO 3a BIJIBEICHUI Yac BUKOHATH JOBUIBHI 4 3aBHaHHsA. SIKIO CTyAeHT Oye
BUKOHYBAaTH Jiuiie 4 3aBIaHHS, TO WMOBIPHICTh MPABUIBHOIO BUKOHAHHS OYJb-SIKOTO 3 HUX
nopiBHioe 0.8. SIKII0 BiH BUKOHa€ 5 3aBAaHb, TO WMOBIPHICTh BUKOHAHHS OyJb-SIKOTO 3 HHUX
BUSBHUTHCS piBHOIO (.7, a SKIIO BiH BUKOHAE BCl 6 3aBlaHb, TO Il HMOBIpHiCTh AopiBHIOE (.6.
SAxi nii cryaeHTa HeOOX1AHO BU3HATH HAWKpaIuMu?

3HalTH HAWIMOBIPHINIY KIJTBKICTh NMPABUIBLHO 3POOJICHHMX TECTOBHMX 3aB/IaHb, SIKIIO y TECTI €
TPUALATH 3aBJIaHb 1 HMOBIPHICTh BUKOHATH MPABUIBHO 3aBIaHHs AopiBHIOE (.95.

MMoBipHicTh Toro, 1o npunan Gyiae HecrpapHuii gopisHioe 0.0001. 3HaliTi HMOBipHiCTH TOTO,
1o cepen 20000 npunaai Oyjae a) piBHO TpU HECIPaBHUX; 0) HE MEHIIIE TBOX.

ﬁMOBipHiCTL TOTO, IO TOJIsI A BiAOYIETHCS MPU OJHOMY CIIOCTEPEKEHHI BUITAJIKOBOTO SBHIINA
nopiBHioe 0.45. 3HaiiTu WMOBIpHICTH TOro, 1m0 npu 2000 criocTepexeHHsaxX Moais BiIOyAeThCs
a) piBHO 910 pa3z; 6) He Oinbire 915 1 He menmIe 890 pas.

MMoBipHicTh mosBu mogii 4 y koxkHOMY 3 4000 HE3aNEKHHMX eKCIEpPHMEHTIB jgopiBHIoe 0.3.
3HalTH WMOBIPHICTh TOTO, IO BIJIHOCHA YacTOTa MOSBH MOAiI A Oyae BiAPIZHATUCH Bif
TEOPETUYHOI IMOBIPHOCTI He Oibiue Hix Ha 0.02.
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Jutuna rpaetbes uudpamu po3pizHoi apudmeTuku. Y KOMIUIEKTI € 10 4 eK3eMIUIIPH KOXKHOI
nudpu. [Iutnna HaBMaHHs BuOpana 4 mubpu. [lomis 4 — {Bci mmdpu mapui}, B —
{mpunaiiMHi 1B1 upu mnapHij, C — {e€ mapHi 1 HemapHi uudpu}. Ski 3 UUX NOAIN €
cymicaumu? Onucaru noxii 4UB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

VY kBazparti i3 BepmmHaMu K (0;0), L(0;2), M(2;2), N(2;0) HaBMaHHS BHOpaHO TOUKY S(p;q).
Iomis A — {p+q>2}, B—{p2 +q? <4}, C-{g>1}. Sxi 3 mux momiit € cymicauMu? Onucartu
nonii AUB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

35 pi3HHUX MpeaMeTH Po3KIaaaloTh 7 KOPOOOK. 3HAWTH UMOBIPHICTH TOTO,II0 y KOXKHIN KOpoOIIi
OyJie piBHO MO 5 MPEIMETIB.

IT’sa1h pa3 miaKUAaTh TpabHUM KyOMK. 3HAWTH HMOBIPHICTH TOTO, L0 MPUHANMHI JiBa pa3u
BHUIIaJIa OJHAKOBA KUTBKICTh OYOK.

Crynent Ha icniut BuBuMB 70 mutanp 13 100. [l 312491 icHUTy TOCTAaTHHO BIAMOBICTH Ha 1B
MATaHHS 3 TPhOX 3aMPOIMIOHOBAHUX. 3HAWUTH WMOBIPHICTH 371a4l i1CTIUTY.

JIOBITBHUM YHHOM BIIOPSIIKOBYIOTH MHOXHHY {a, f,7,7n}. 3HaWTH IHMOBIpPHICTH TOTO, IO

CICMEHTH « 1 77 HC CTOATH IMOPYH.

Ha mutomuHi npoBesieHo napanenabHi OpsMi BIACTaHI MIXK SIKUMHU [TOYEProBO TOPIBHIOKOTH 1.5 cM
1 8 cM. Ha miomuHy kuparoTh Kpyr pamiyca 2.5 cMm. 3HalTH WMOBIPHICTH TOTO, IO KPYT HE
NepeTHE KOJHY 13 IPAMUX.

3HalTH WMOBIPHICTH TOrO, MO 3aMOBJICHA MDKMIChKa pPO3MOBa HE BiIOYIEThCS, SKIIO
WMOBIpHICTh 3alHATOCTI BCIX KaHAJIB 3B’SI3Ky B IIed MPOMDKOK dacy mpopiBHioe 0.8, a
HWMOBIpPHICTb BIJICYTHOCTI OCOOH, SIKY BUKJIMKAIOTh Ha PO3MOBY, JTOpiBHIOE 0.4.

B ypHy, sika MICTUTH 7 KyJib, OKJIAJIH OUTy Kyiqto. Slka HMOBIPHICTH TOTO, IO B35iTa 3 YPHH
KyJis1 Oyie 06171010, SIKITIO BC1 MPUITYIIEHHS MTPO MOYATKOBUN CKJIaJl YPHU PIBHOMOXKIIUB1?
VIMOBipHiCTH TOro, 10 MOKyHelb CyHepMapKeTy 3alaTHTh B Kaci He MeHmIe HiK 50 IpH.
nopiBaioe 0.55. 3HailTH KWMOBIPHICTH TOTO, IO CEpPEJ YOTUPHOX IMOKYIIIB a) PIBHO IBOE
3po0JATh MOKYNKY HE MeHIe HiK Ha 50 rpH.; 0) *KOoJeH He BUTPATUTh Oiibiie HiX 50 rpH. B)
IpUHANMHI OIMH 3pOOUTH MOKYIKHU HE MeHIe Hik Ha 50 rpH.

3HalTH KUIBKICTh HE3aJIEKHHUX BHUIIPOOYBaHb, SKIIO HAWIMOBIPHIIIA KUIBKICTh JOPIBHIOE 45 1
HMOBIpHICTD MOSIBH MOJIIT Y KO)KHOMY €KCIIEpUMEHTI 1opiBHIOE 0.38.

MaemMo JesiKy KUIbKICTh TICTa V', 3 SIKOTO BHIIIKalOThCS OyJOYKH 3 poJ3MHKaMu. B Ticto
BCUIIAE€TBCS M POJ3UHOK, IMICIS 4YOro BcA Maca 0OaraToKpaTHO MEPEeMILIyeTbCs, a MOTIM
po3pizaeTbes Ha piBHI yacTHHU. Hexall Ha okpemy OyJOuKy po3Xia TicTa CKJIagae Vv, Tak IO
BCBOT'O BUIIKAETbCS N =V /v Oyno4oK 3 poa3UHKaMu. 3HAWTH MOBIPHICTH TOTO, 110 B OKPEMO

B3ATIH OyJIOUIll BUSBHUTHCS X04a O O7HA pOA3HUHKA.

VMoBipHicTh mosiBM Tofii By KOokHOMY 3 790 HE3aJEXKHHX eKCHEpHUMEHTIB jaopiBHIOE 0.4.
3HalTH WMOBIPHICTH TOTO, 110 TOIS BiOyAeThes: a) piBHO 318 pa3; 6) He menmie 310 pa3 i He
ounbie 315 pas.

Ska MakcuMalbHa PI3HHII MOXE OyTH MK HMOBIpHICTIO TosiBHM mofii 4 0.7 1 BIiZHOCHOIO
YacTOTOIO ii MOSBH, SKIIO WMOBIPHICTH Iii€i pizHMLI 3a Momyiaem y 3000 He3ane)xHHUX
BunpoOyBaHHs AopiBHIOE 0.98.
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1. I3 10 6inux 1 15 yepBOHUX KyJb HaBMaHHA BUOWpPaiOTh 5 Kynb. [lomis 4 —{Bci Kymi ogHOTO
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KObOpY}, B — {cepel BUTATHYTHUX KyJb € MPUHANMHI O/JHA KyJIi1 YEPBOHOTO KOIbOpYy}, C —
{cepen BUTATHYTHX KyJib € NpPUHAWHMHI OJHA KyJs OUIOTO KONbOpy}. SKki 3 IuxX mopiil €
cymicaumu? Onmcaru oxii 4U B, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

. Beepenuni mnpsiMokyTHUKaA 13 BepmmHamu K (0;0), M(0;4), L(8;4), N(8;0) IOBUIPHHM YHHOM

BHOpAHO TOUKY S(p;q). omiss 4 — {p* +¢> >4}, B — {q<3}, C —{p>2}. Ski 3 uux nomuiit
cymicaumu? Onmcaru oxii 4U B, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

€ 10 pi3HHX cOpTiB KBITOK. SIka MMOBIpHICTH TOrO, IO OYyKeT, CKJIAJACHUN 3 5 KBITOK Oyne
MICTHTH KBITH 2 PI3HUX COPTIB.

BropsakoByloTh MHOXHUHY {I;2;...;10;11}. 3HalTH HMOBIPHICTH TOTrO, IO HAa MAPHUX MICIIX

CTOATH MApPHI YKCIIA, a Ha HETIAPHUX — HenmapHi?

Ha cranuii y Baron cino 40 macaxwupis. Iloi3n mae 8 3ynMHOK, KpiM IMOYaTKOBOI. 3HAWTH
HMOBIPHICTB TOTO, IO Ha -1 3yNUHIN BHiie 5 macaxupis, Ha 2-ii 5,..., Ha 8-1i 5 macaxupis.
3HaiiTH WMOBIPHICTB TOTO, 110 13 30 HaBMaHHS BUOPAHUX CTYACHTIB 2 Kypcy Oyne 15 XJomiiB i
15 miBuart, KO HA Kypci HaBYaeTbes 45 miByat i 55 XJIOMIIIB.

3HaiiTH HMOBIPHICTH TOTO, IO JOBUIbHA TOYKA Kyl pagiyca R BHUABHUTHCS BCEpenuHi
NPaBUIBHOTO TETpaeapa, BIIMCAHOTO B IO KYIIIO.

3 MHOXHWHH YHCEIl {1,2,...,N } 3a CXE€MOI0 BUIAJKOBOrO0 BMOOPY BUOpAaHO TpU yucia. 3HANTH

YMOBHY HMOBIPHICTh TOTO, IIO YHCJIO, BUOpaHE TPETIM, BUABUTHCS OUIBLIMM HDK JApyre, aie
MEHIIIMM HIX TIepIIe, SKIIO BiAOMO, IO MEPIIe YHCIIO0 OUTbIIe HIXK IpyTe.

Tpu exonoTH, MO MPAIIOITh HE3aJIEKHO OAHMH BiJl OAHOTO, MOBIIOMIISIOTH TPO MOSIBY KOCSKa
pu6u. MMOBipHiCTs TOro, IO TPM TIOSBI KOCSKa PHOM CHPALOE TEPIINi, APYTHid, TpeTiit
exonort, popiBHioOTE 0.7; 0.8; 0.75 BimmoBigHO. Bimomo, 1m0 ABa €XOJIOTH HE CIPAIFOBAJIH.
3HalTH WMOBIPHICTH TOTO, IO TMpPH MOSIBI KOCAKA PHOM HE CIpAlIOBalld JIPYTHHA 1 TpeTii
€XOJIOTH.

VIMOBIpHICTh TOTO, 110 HABMAHHS B3ATHIl CTYJEHT 4 Kypcy OTPUMYE CTHIICHiI0 JopiBHIOE 0.8.
3HaliTH WMOBIPHICTH TOTO, IO cepel 5 CTyHeHTIB 4 Kypcy a) piBHO IBO€ OTPHUMYIOTh
CTUTICH/TIFO; 0) X04a O OJMH OTPUMYE CTUTICH/IIIO.

Bizomo, mo HaiiMOBIpHIIIa KUTBKICTh TOSBU Toail 4 'y 900 He3ane)kHUX BHUIPOOYBAHHSIX
nopiBHIOE 478. B sSKHX MeKax MICTUTHCS WUMOBIPHICTD MOIT 4 ?

VY panioanapartypi, sika Mictuth 300 1amI1, 3aCTOCOBYIOTHCS JTaMIIH 3 HMOBIPHICTIO MPUIATHOCTI
80%. 3Haiitu ¥iiMoBipHiCTH Toro, 10 400 TakMX JaMIl TOCTATHBHO JUIS YKOMIUIEKTYBAaHHS IIi€i
pamioanaparypu.

VmoBipHicTs BHrpamry B sotepei mopisuioe 0.00002. 3HaiiTH HMOBIpHICTH TOTO, IO CEpe
100000 6inetiB Oyne xo4a O OJUH BUTPAIIHUM.

3HaliTH UMOBIPHICTH TOTO, IO BIIXWMJICHHS BIHOCHOI YacTOTH BiJ TEOPETUYHOI HMOBIPHOCTI
0.75 ne nepeuiye 0.005, sikmo 6yno npoBeaeHo 1000 He3aIeKHUX CIIOCTEPEKEHb.
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BAPIAHT 29

1.IligkuparoTe ABa OAHAKOBI rpajibHi KyOuku. Ilomis 4 — {1Ba pa3u BUmIajga HemapHa KUIbKICTh

10

1.

12.

13.

14.

O4uoK}, B — {xoua 6 oguH pa3 Bumana “5’}, C — {omHOTO paszy He Oymno “2”}. Ski 3 mux
noziit € cymicanmu? Ommmcatu mofii 4UB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, A4,
B, C.
VY xBagpatr KLMN 3i ctopoHoto 10 cM BmmcaHO TPUKYTHHK KLP, e P — cepeluHa CTOPOHHU
MN. JIoBIIbHUM 4YHHOM BHOHparOTh TOUYKY BcepeauHi kBajpara. Ilomiss 4 — {Touka
3HAXOAMUTHCS BCEPEUHI BIMCAHOTO TPUKYTHUKA KLP }, B — {TOYKa 3HAXOJUTbCS BCEpEIUHI
KpyTa, BIIMCAHOTO B KBaApar}, C — {TOYKa 3HAXOAMTHCS BCEPEAMHI TPUKYTHHUKA LMP }. Sxi 3
nux momid € cymicammu? Omwmcatu momii AUB, ANB, AUC, ANC, BUC, BNC, AUBUC,
ANBNC, 4, B, C .
Yucna Big 1 1o 50 po3TamoByOTh y TOBUTBHOMY MOPSAKY. 3HAWTH HMOBIPHICTH TOTO, IIO
gucna 10, 18, 25 1 40 cToars mopyd y Oyb-IKOMY TOPSIKY.
25 pi3HHX MpeIMETIB MOYKHA PO3TAIOBYIOTh Y TPhOX KOpoOKax Tak, 100 y mepirii kopooi
OyJ10 BiciM mpeameTiB, y apyriid — 10, y Tperiii — cim?
3HalTH WMOBIPHICTH TOTO, III0 HABMAHHS BUOpaHe TPUIIU(PPOBE YUCIIO JUINTHCS HA TPH.
I3 5 pi3HUX TPOstHI 1 7 Pi3HUX TIOJIBIIAHIB JTOBUIBHUM YMHOM CKJIAJAl0Th OyKeT 13 5 KBITOK. Ska
HMOBIpHICTb TOTO, 1110 Y HBOMY Oy/ie PIBHO TPH TIOJbIIaHU?

3HaliTH WMOBIPHICTH TOTO, II0 KOpPEHI KBaJpaTHOTO pIBHSIHHS x? + px+qg=0 €
KOMIUICKCHUMH, SKIIIO p € [0;4] , g€ [0;4].

JIBi4l MiAKUIAIOTh MOHETY. Slka MMOBIPHICTH TOTO, IO MPH APyroMy MiAKUAAaHHI Oyae repo,
SIKIIIO BiJTOMO, IO TIPH TIEPIIOMY TiIKHIaHHI BUTIAaB Tep0?

Tenerpadiune TOBIAOMIJICHHS CKIIQA€ThCA 3 CHUTHATIB «Kpamka» 1 «tup»”’. CTaTHUCTHYHI
BJIACTUBOCTI MEPEIIKO/] TaKi, [0 CIIOTBOPIOETHCS B CEPEAHBOMY 2/5 TMOBIJOMIICHD «KpPAIKay i

1/3 moBimomnens “tupe”. Bimomo, 110 mpu mepepadi CHrHAIM 3yCTPIiYalOThCs Y BiAHOIICHHI

5:3 («kpamka»:»Tupe»). 3HaUTH WMOBIPHICTH TOTO, IO BIPHO MPUUHATHIA CUTHA — «KPAITKay.

. IMOBIpHICTb TOT0, III0 HANAJAI0Uuil BIYyYUTh Yy BOPOTa MpH 3a0MBaHHI OJMHAALATUMETPOBOTO

ynapy nopisHioe 0.7. 3HaiiTu HMOBIPHICTH TOTO, 1110 MIPH TPHOX CHPOOaX BiH HE MEHIIIE ABOX pa3
BIIYYHTb y BOPOTA.

3HaliTH HaAWIMOBIpHINIE YHCIO y cxeMi beprHymm, skmo Oymno mpoeaeHo 20 cmpob i
HMOBIpHICTH yCHIXy B KOKHOMY BUIIpoOyBaHHI nopiBHIOE 0.17.

VY cnocrepexxeHHsx Pesepdopna panioakTMBHa BeNIMYMHA 3a TPOMDKOK yacy 7.5 ¢
BUIIPOMiHIOBaJIa B cepenHboMy 3.87 O - 4acTHMHKH. 3HAWTH HMOBIpHICTH TOTrO, IO 32 | ¢
3’SIBUTHCS X04a O O/lHA O - YACTHHKA.

VMoBipHicTs mosiBM moxii y koxHOMY i3 890 BumpoGyBaHHAX nopismioe 0.35. 3uaiité
HMOBIpHICTB TOTO, 110 TOIs BinOyaeTses: a) piHO 310 pa3; 6) He menme 320 pa3 i He OiibiIe
300 pas.

ﬁMOBipHiCTb TOTO, IO BiIHOCHA YaCcTOTa BIIPIZHAETHCSA BiJ TEOPETHUHOI iMoBipHOCTI (.32 He
oinbiie Hixk HA 0.003 mopiBaroe 0.98. 3HallTH KUIBKICTh HAWMEHIITY BUTIPOOYBaHb.
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BAPIAHT 30

I3 MHOXUHH {I; 2; a; b; ¢} BUOUPAIOTH IIIMHOXKHHY 3 IBOX eneMeHTiB. [lomis 4 — {miaMHOXHHA
MICTUTh Xxo4ya O onHy OykBy}, B — {miIMHOXHHa MICTHTh Xxo4a O onmHy uugpy}, C —
{miaMHOXXMHA MICTUTH abo cami OykBH, abo cami nudpu}. SAki 3 UUX NOAIN € cymMiCHUMH?
Onucaru oxii 4UB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

V Kpy3i 3 HEHTPOM Yy HIOYaTKy KOOpAHHAT i paxiycoMm 10 cM HaBMaHHs BUOPAaHO TOUYKY M (x;y) .
Homist 4 — {|x|+[y|>4}, B —{xy>4}, C — {|x]<3}. fxi 3 uux noxii € cymichumu? Onucatn

noxii 4UB, ANB, AUC, ANC, BUC, BNC, AUBUC, ANBNC, 4, B, C .

VY 5 BaroHiB enexkTpuyky cinae 15 macaxxupiB. 3HaAWTH HMOBIPHICTH TOTO, 110 B KOXEH BaroH
3aiijie o 3 macaxupu.

['panbHuil KyOUK MiIKMIAIOTH JBA pa3d. 3HAWUTH MMOBIPHICTH TOTO, IO MEPIIMN pa3 BUIAAE
O1bIIIE OYOK HIK PYyTHH pa3.

Ha monuni 3nHaxonsteess 10 kHUT 3 MareMatukd, 5 — 3 ¢isuku 1 10 KHUT XyZOXKHBOI
aiteparypu. 3HaWTH WMOBIPHICTH TOTO, IO CEpe] CEMH HaBMaHHS BHOpPaHUX KHUT OyJe Tpu 3
MAaTEeMAaTHKH, JIBl — 3 (PI3UKH 1 JAB1 3 XyI0KHBOT JIITEPATyPH.

Ha monuiii HaBmanHs po3ctaBiieHo 10 TOMIB eHIWKIIONEAii. 3HAHTH WMOBIPHICTH TOTO, IO
nepuri 4YOTUPU TOMM 3aiMaTUMyTh MiCLie MOpYY y MOPSAKY 3pOCTaHHS HOMepiB (37iBa
HaNpaBo i HABIAKH).

3HaliTH WMOBIPHICTH TOTO, IO BIJICTaHb BiJ TOYKM BCEpEIMHI MPSMOKYTHHMKA 31 CTOPOHAMHU
10cMm 1 15 cM 10 HAWOMMKYIOT BEPIIMHU HE TIEPEBUIITYE 2 CM.

3 MHOXHHM BCIX POJUH, SIKI MalOTh JBOX [iTeH, 0OpaHO OAHY. YCi eleMeHTapHi Momii
pIBHOMOXTHBI. SIKa WMOBIPHICTH TOTO, IO B 11 POAMHI JBa XJIOMYUKH, SKIIO BiOMO, IO B
Hill € XJIOM4HK?

[IpoBouTHCS MOCa/aKa JiTaka Ha aepoJpoM. SIKIIO J03BOJISE MOT0JIa, JIbOTYMK Ca/Kae JITaK
KOPUCTYIOUHUCh, KPIM MIPUJIAJIiB, Bi3yaIbHUM CIIOCTEPEKEHHIM. B 11bOMy BHITaKy HMOBIPHICTH
BJAJIO TOCAJKU p;. SIKIIO aepoJpoM 3aTATHYTHH XMapaMu, TO JIbOTUUK CAJKA€ JIITAK TIIbKU
KOPUCTYIOUUCh IpUiIafaMu. Y IbOMY BHIAAKYy HMOBIPHICTb BAAjOl MOCATKU P, (p2 < pl).
[Ipunagu, mo 3abe3neuyroTh CIily MOCaAKy, MalOTh HAIIHHICTh (MMOBIPHICTH 0€3B1IMOBHOL
po6otu) P . Ilpu HU3BKIK XMAapHOCTI 1 TOJi, KOJIM BiIMOBJISIOTH MPHJIAJIN CIIIOT MOCAIKH,
HMOBIpHICTb BJaJIOl MOCAAKH JOPIBHIOE ps (p3 < pz). CraTuCTHKaA CBIgYUTH, O B k %

BUMAKIB TTOCAKU aEPOAPOM 3aTSATHYTHH HU3bKOIO XMApHICTIO. 3HAWTH WMOBIPHICTH BIAIOi
MOCAJIKH JIiTaKa.

CrioctepeXxeHHSIMH BCTaHOBIICHO, 110 B TIEBHIM MICIIEBOCTI y BEpecHi B cepeiHboMy OyBae 12
JIOIIOBUX JHIB. SIka IMOBIPHICTB TOTO, IO 13 HABMAHHS B3STHX Y IIbOMY MicsIll 8 MHIB 3 3 HUX
OyIyTb JOUIOBUMHU?

B sikux Mekax MICTHTbCS HEBiJIoMa HMOBIPHICT, SIKIIO HAWIMOBIPHIIIA KUTBKICTh MOSBU TMO/IT
y Kos)kHOMY 3 400 He3aJIe)KHUX BUIIPOOYBaHb JIOPiBHIOE 2577

3HalTH CepeHIO KUTbKICTh A OpakoBaHUX JieTajel, SKIIO MMOBIPHICTBH TOTO, IO B LI MapTii
€ xo4a 0 oxHa OpakoBaHa AeTanb qopiBHIOE 0.98.

VMoBipHicTh TOrO, O B cynepMapkeTi Gyzie 3po6IeHo MOKYIKY Ha CyMy Gimbury Hixk 70 TpH.
nopiBHioe 0.4. 3HaliTu WMOBIPHICTH TOTrO, 10 cepea S000 MoKyImIiB 3pOOUTH MOKYTKY OLIbITY
Hik Ha 70 rpH. : a) piBHO 1990 0ci0; 6) He menmte 1980 1 He 6inbe 2100 ocid.

MMoBipHicTh mosiBu ol y koxHOMy 3 2000 He3aneKHUX BUIPOOYBaHb gopisHioe 0.7. 3HalTH
Take JOJATHE YHCIO &, 00 3 WMOBIPHICTIO He MeHIIow Hik 0.98 aGcomoTHE BIAXUICHHS
BiJIHOCHOI YaCTOTH MOSIBU MOii BiJl i1 HMOBIPHOCTI HE MIEPEBUIILYBAIO & .
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