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BCTYII

VY TeXHIYHHUX HayKax 3yCTpiuaroThCs JBa BUM SIBHILI, IO MOB s3aH] 3
EKCIIEpUMEHTaMH, CITIOCTEPEKCHHIMHU, BUMIpIOBaHHIMU. OHI eKcriepume-
HTH OJHO3HAYHO BM3HAYAIOTh Pe3y/bTaTH SBUIIL. 1X MOJENIOIOTH 3a JeTep-
MIHOBAHOIO CXEMOIO.

[HIT eKCIIepMMEHTH BUKJIMKAIOTh BUMAAKOBI SBHUIIA, TOOTO SIBUIIA,
pe3ybTaTH SIKUX HEMOXKJIMBO Harepen nepea0auynuT, He JUBJISTINCH Ha Te,
10 BHUXIJHI YMOBHU €KCIEPUMEHTY 30epiraroTh HE3MiHHUMH ab0 KOHTPO-
JOI0Th. Takl eKCepUMEHTH HAa3WBAIOTh CTOXACTUYHUMHU a00 BHIAIKOBHU-
MH.

[Ipeamerom Teopii MMOBIPHOCTEH € MaTeMaTUYHUI aHAJ3 BUMAIKO-
BHX siBUII. BoHa BHMBYa€ KiJIbKICHI 3aKOHOMIPHOCTI, 11O € B MAaCOBHUX OJTHO-
PITHUX CIIOCTEPEIKEHHSX 32 HUMH.

JlocuTh 94acTO Ha MPAKTHUIN TOBOAUTHCS BUBYATH SIBUIIA, HA TIEpeOir
SKWX BILUTUBAIOTH YUCJICHH] (DakTOpH. Y TaKWX BUITAJKaX JJIs1 HAOIHUKEHOTO
BH3HAYEHHS TIEBHOI XapaKTEPUCTHUKH JIOCIIPKYBAHOTO SBUINA 3/1IHCHIOETh-
Csl IOCUTh BENMKA CEpisl CIIOCTepeKeHb a00 BUIMIPOOyBaHb. 3HAUYEHHS, SIKI
OTPUMYIOTh B PE3yJIbTaTi KOKHOTO 3 TAKMX CIIOCTEPEKEHb, € BUTIAIKOBUMHU
1 B CyKYyIHOCTI Ha3UBAIOTHCS CTATUCTUUYHUMU JaHUMH. MeToau ixX aHamizy 1
BCTAHOBJICHHSI 3aKOHOMIPHOCTEH, SIKMM BOHH BIJIIIOBIIal0Th, BUBYAE MaTe-
MaTU4YHA CTaTUCTUKA. TEOPEeTHIHOI0 OCHOBOKO MaTeMAaTHYHOI CTATUCTUKH €

Teopiss KUMOBIPHOCTEH.



1 BUTTAJIKOBI TOAI1

1.1 Knacudgpixauia nooii

[Tomiss 0 Ha3WBAETHCS HEMOXKJIMBOIO, SKIIO B JAHOMY JIOCHTIAl BOHA
BIIOYTHCST HE MOXKE. ﬁMOBipHiCTb HEMOXJIMBOI TIOAIl JOPIBHIOE HYIIIO:
P(0)=0.

[Tomist | Ha3WBAETHCS TOCTOBIPHOIO, SKIIO B JTAHOMY JOCHII BOHA
000B'SI3KOBO B1IOYIAETHCA. ﬁMOBipHiCTL JOCTOBIPHOI TO11 JOPIBHIOE OJIH-
auii: P(1)=1.

[Tomiss A Ha3WBAETHCS BUIAAKOBOIO, SKIIO B JAHOMY JOCHTIAI BOHA
MOXe BIIOYTHCS, a MOXKE HE BiIOyTHCH. ﬁMOBipHiCTL BUNAAKOBOI ITOmil

yKJajeHa MK HyseMm 1 oguauiiero: 0<P(A)<1.
1.2 Knacuune suznauenns iimosipnocmi

Hexaii mocmim mae N piBHOMOXJIMBHX HacmiakiB. Hexait momii A
CHPUSIOTh M 3 X HacHiakiB. Tosl HMOBIPHICTH MOAIT A BU3HAYAETHCS 3a

dbopmyoro

P(A)="1,
l 1)

Ilpuxnao 1. Y xomuky 3 6inmx 1 2 yopHuX Kyii. HaBmauHst Buii-
MaeThCs Ky, SIka HMOBIPHICTH TOTO, 1110 BOHA O11a?
Piwennsn

Hexait A - momisi, siKa MOJsTaE B TOMY, 1[0 BUMMYTh 011y Kyiro. Jlo-
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ciia mae n=5 Hacmakis. [Toxii A copusitore M=3 HacmigkaMm. IMOBIpHICTH
momii A:
m —

P(A)="=

gl w

Bionoeiow

oL . . 3
HMoBIpHICTB TOTO, 10 KYyJIsI O1J1a, TOPIBHIOE c

[Ipn BW3HAaYeHHI M 1 N YacTO MOXKHAa CKOpHCTaTUCS (popMyrmamMu
KoMOiHaTopuku. HaragaemMo oCHOBHI 3 HUX.

IlepecTaBjieHHsIMM Ha3MBAaIOTHCA KOMOIHAIi 3 N €JIEMEHTIB, IO
BIJIPI3HAIOTHCS TOPSAKOM elleMeHTIB. KiJbKICTh mepecTaBlieHb 3 h efe-

MEHTIB BU3HAYAETHCS 32 (DOPMYIIOIO

P =ni=1.2.3-_n (
2)

Hanpukiaz, i3 TpboX eaeMeHTiB (8,b,C) MoXHa ckiacTu HaCTyIHI Ie-
pecrasnenss: abc, ach, bac, bca, cab, cba. Ix micTs.
P=3!=6.
Po3minieHHIMHM HaA3MBAIOTLCST KOMOIHAIT, CKJIaaeHl 3 N €JIEMEHTIB
Mo M 1 K1 BIIPI3HAIOTHCS CKIAIOM €JIEMEHTIB, a00 MOPSIKOM €JIEMEHTIB.

KinpKicTh po3MIIIEHb 3 N €IEMEHTIB IO M 00YHUCITIOETHCS 32 (POPMYIIOIO

o (
" (n-m)! 3)

Hamnpukiman, 13 TproX enemMeHTiB (a,b,c) ,y3sBIIM MO JBa €JIEMEHTA,

MOXKHA CKJIACTH HACTYIHI po3MiIieHHs: ab, ac, ba, bc, ca, cb.

7



CrnoJiyyeHHSIMH HA3WUBAaIOTHCS KOMOIHAIIT 3 N €JIEMEHTIB MO m, 10
BIIPI3HSIOTHCS X04a O omHMM ejeMeHTOM. KimbKiCTh CroyiydeHs 3 n ene-

MEHTIB TI0O M OOYHCIIOETHCA 32 (POPMYIIO0

m n! (
" mi(n-m)! 4)

PosrnsiHemMo mpukiagy pimieHHs 3a7adq 13 3aCTOCYBaHHSIM (POpMYIH

(D).

Ilpuknao 2. Y xomuky 3 Ounux 1 7 4opHUX Kynb. HaBMaHHs Buiima-
I0Th 2 KyJii. SIka HIMOBIPHICTb TOTO, 110 OOMABI KyJ1 017117

Piwenns

Hexait A - monis, 1o mosysirae B TOMy, o 00uAB1 Ky:1i O1mi. 3araigpHa
KUTBKICTh HACHIAKIB JOPIBHIOE KUIBKOCTI criomydeHb 3 10 mo 2, ToMy 110

MOXYTbh OYTH BUMHATI Oy/Ib-5K1 JIB1 KYJIi.

) 10!

n=C2=——"__ =145
21110 - 2)!

KinpkicTh HACHIKIB, COPUITIMBUX MOAIT A, TOPIBHIOE KIIBKOCTI

CIIOJTy4Y€Hb 3 YUCJIa OUINX KyJb 1O JBa!

I

m=Ci=_ % __3
21(3-2)!

OTtxe, P(A):m:i.

n 45

Bionoeiow



IIMoBipHicTB TOTO, 110 06MIBI Ky 6iTi, TOpiBHIOE 415.

Ilpuxnao 3. Y naprtii 3 N Bupo6iB M OpakoBanux. 3 napTii HaBMaH-
Hs1 OepyTh n BUpPOOIB. Bu3HaunTH MMOBIPHICTH TOTO, IO CEpe]] IIUX N BU-
po6iB 6yae m Opakoanux. (M<N, m<n).

Piwenns

Hexait A - mofis, mo mossirae B TiM, IO cepel n BUpoOiB m Opako-
BaHMX. 3arajibHa KIJBKICTh HACIAKIB JOPIBHIOE KUIBKOCTI CIONy4YeHBb 3 N
no n. CnpusTauBUMU IS MOAIT A OyAyTh Taki HACHiJIKH, KOJU B Y3STii
napTii 3 n BUpoOIB BUABIATHCA sIKi-HEOY b m 3 M OpakoBaHuX BUpOOIB, a
immm (N-m) OyayTh cTaHmapTHUMHU. KiIbKICTh HACHIAKIB Y3ITTS OpakoBa-
HUX BUPOOIB JOPIBHIOE KUIBKOCTI CIIOJIy4eHb 3 M MO0 m, @ YHCJIO HACTIAKIB
y3ATTS TOAATKOBO JI0 HUX CTaHIAPTHUX BUPOOIB JOPIBHIOE KUIBKOCTI CITO-
ayderb 3 (N-M) o (n-m). Koxen Bumagok y3aTTs m OpakoBaHUX BUPOOIB
MOYKHA CKOMOIHYBaTH 3 KOXKHUM BUTAJIKOM y3aTTs (N-M) CTaHIAPTHUX BHU-
pOOIB.

OTxe,

m ~n-m

CM N-M
n .
N

P(A) =

Bionogiow
SAxuro B mapTii 3 N Bupo6iB M OpakoBaHuX, TO IMOBIPHICTb HasiBHO-
CTI M OpakoBaHUX BHPOOIB 3 N HAaBMaHHS BUOPAHMUX PO3PAXOBYETHCS 3a
m n—-m
CmCnom

n
N

dopmynoro P(A) =



1.3 I'eomempuune susnaueHna UmogipHocmi

Ha mnpaktumii 9acto 3ycTpidarOThCS JOCHIINA, y SKHX KIJIBKICTh

o m
HacHiAKIB Oe3MexkHa. Y Takux Bumnaakax gopmyna P(A)=— He BKUBA€Th-
n

csi. Tozl 3aCTOCOBYIOTH METO/I T€OMETPUYHOI IMOBIPHOCTI.

Poszristnemo #oro asis ABOBUMIPHOTO MpocTopy (puc. 1).

Pucynoxk 1

Hexait Ha miontuHi po3TranioBaHa Aeska aiasHka D, mmomma sxoi go-

. D - NV . . . d .
piBHIOE S~ 1 B Hili MICTUThCS iHIIA JaisgHKa d - i3 wiomero S°. Jlo aiIsHKH
D nHaBmanHs KumaeTbcs Touka (auB. puc. 1). SIka #MOBIPHICTH TOTO, IO
TOUYKa MOTPanuTh A0 AUIIHKY d? TyT mpumyckaroTh, 0 WMOBIPHICTh BIIYy-
YeHHS B AKy-HEOyIb YaCTUHY ACISIHKA D mpomopitiiiHa 1ol 11i€i 9acTu-
HU 1 HE 3aJeXHUTh B 11 po3ramryBaHHsS 1 ¢opMu. Y TakoMy BUMAAKY

WMOBIPHICTH BIIY4YEHHS 10 AUISHKH d JOPIBHIOE:

10



gb- 5)

VY BUMAKy OAHOMIPHOI 1 TPUBUMIPHOI AUISIHKY D 3amicTh ol mo-

TpiOHO TOBOPUTH BiJIMOBITHO MPO JOBXKUHY i 0OCHT.

Ilpuknao 4. YcepenuHy kojia pagiycoM R HaBMaHHS KHHYTa TOYKa.
3HalTH WMOBIPHICTH TOTO, IO TOYKa Oyjae ycepeauHl BIHMCAHOTO B KOJIO
kBazapara. [IpumyckarTh, 1110 UIMOBIPHICTh YIIYYEHHS TOYKH B ITFO YaCTUHY

KOJIa TIPOTIOPITiHA IOl II€T YaCTHHH 1 HE 3aJIKUTH Bl PO3TAITyBaHHS

1010 KOJIa.
Piwennsn
Hexaii
Sgp=7R*, Sy =2’
e a=Rv2 10610 S, = 2R?,
p_Sw _2R°_2
S,p R? T
Bionoegios

HIMOBIpHICTB TOTO, IO TOUKA OyJIe ycepeuHi BIUCAHOTO B KOJIO

2
KBaJIpaTa, po3paxoBYyEThCS 3a POPMYIIO0 P == .
T

1.4 Anzeopa nodiii. Ocnoeui ghopmynu 011 06uUCIeHHA
uMOogipHicmi nooii

HaBeneni Huk4e BU3HAYEHHS UTIOCTPYIOTHCS JiarpaMaMu, Ha SIKUX
J0CTOBIpHA NO1s | - BIyueHHS TOUKH B IPSIMOKYTHHK, MOisl A - BIy4eHHS

TOYKH 70 AUISHKA A, mofist B - Baydenns touku g0 Ainsaku B (puc. 2, a).
11



Pucynoxk 2

1.4.1 IIpomuneostcui nooii
[Tomis A (umTaeThcsi «HE A») ToIATaE B TOMY, IO MOMIT A HE

Bi10yBaeThes (puc. 2, 0).

Cyma IMOBIpHOCTEH MPOTHIICIKHUX TTOAIN TOPIBHIOE OTUHUIIL:

P(A) + P(A) =1. 6

P(A)=1-P(A) . )

HaniiinicTio eemMeHTa Ha3MBAETHLCA UMOBIPHICTH TOTO, IO TIPOTATOM

JAHOTO BIJIPI3KY Yacy €JIeMEHT He BUIE 3 JIaay (HE BIIMOBUTH).

Ilpuxknao 5. Hexaii nHaniiiHicTh enemeHTa nopiBHioe 0,9. Ska
HWMOBIPHICTH TOTO, IO €JIEMEHT B1JIMOBUTH?

Piwuenns

[To3HauMMO uepe3 A IMOMiI0 «EIEMEHT BiIMOBUTBY», TOII A - «elle-

MEHT HE€ BIZIMOBHUTH». 3a (GOpMyJIor0 (6) MaeMo:

12



P(A)=1-P(A)=1-0,9=0_1.
Bionoegiow

HNMOBIpHICTB TOTO, 11O €JIEMEHT BiIMOBHUTH, HopiBHIOE 0,1.

1.4.2 /looymox nooiii

Jo0yTkoM nBox momiii A 1 B HazuBaerbcs momis AB, mo monsrae B

TiM, II[0 B JAHOMY JOCiAi 00MIBI mmoii BigOyayThes (puc. 3).

Pucynok 3

YMOBHOI0 IMOBIpHICTIO TTOAIT B, 3a ymoBH, 1110 BigOymacs momis A, €

BenmuuHa P(B), 1110 o0uucmroeTses 3a GopMynoro

P(AB) (

PA(B) = .
®)="o0a .

HNMoBipHICTh JOOYTKY ABOX MO/ OOUUCTIOETHCS 3a (HOPMYIIOIO

P(AB) = P(A) - Py(B). (

13



8)
Jliia He3anexxHux nofid A 1 B ymoBHa iiMoBipHIcTh P, (B) 30iraersb-

csi 3 OesymoBHOW iMOBIpHICTIO P(B). ¥V mpomy Bumanky dopmyna (8)

CIIPOLLYETHCS

P(AB) = P(A)-P(B). (
8a)

®opmynu (8) 1 (8.a) y3araabHIOIOTHECS Ha JOOYTOK OYIb-SKOi Kijlb-

KOCTI TTOIIH;
P(AlAZ"'An):P(AL)'PAl(AZ)"'-'PAlAZ...An—l(An) (
86)

JI1s1 He3aIeXKHUX TTOJIIH:

P(ALA,...A)=P(A)-P(A,)-...-P(A,). (
88)

Ilpuknao 6. 3 Tprox OYKB pO3pi3HOT A0CTKU CKIIAJICHE CIIOBO «PIKY».
JlutuHa, 1110 HE BMI€ YUTATH, PO3KK/Iajia OYKBH 1 MOTIM 30upana iX BUIIAI-
KOBO. 3HaWTH NMOBIPHICTH TOTO, 1110 B HET 3HOBY BHI1/Ie CJIOBO «PIK».

Piwenns

YBeneMo NO3HAYCHHS:

A - mepiia OykBa «P»;

A, - npyra 6ykBa «I»;

A, - Tpets OykBa «K»;

A - cxitanocs ciioBo «PIK».

14



Toni A=AAA,
P(A)=P(AAA;) = P(A)Px (A)Paaa (Ag).

ImMoBipHOCTI 00uHCIIOEMO 32 (hopmyaoo (8)

P(A)=1/3, Py(Ay)=1/2, Pypy(As)=1.

Toni

oyt lg L
3 2 6

Bionoeiow

< . .o . . 1
NMOBIpHICTH TOTO, 110 BIHJIE CIOBO «PIK», IOPIBHIOE &

1.4.3 Cyma nooiii

Cymoro mofii A 1 B Ha3uBaeTbcs mMofis, MO TOJATAE B TiM, MO

B1I0YI€THCS X04ua O OJfHA 3 ITUX TTO/IM.

Pucynoxk 4

Ha pucynkynky 4,a 306paxeni cnijibHi moii A 1 B, To6To Taki moii,

10 OOMBI MOXKYTh BIJOYTHUCS B TOMY CAMOMY JTOCTiI.

15



Ha pucynky 4,6 300pakeH1 HeCNJIbHI MOil, 1110 Y TOMY CaMOMYy J0-
CITl OJHOYACHO BIAOYTHUCS HE MOXYTh (HE TUTyTaTH HECHIIBHICTh TIOMIN 3

HE3aJICKHICTIO TTOIIH).

J71st HeciIbHUX TMOIIN cripaBeuBa (hopmMyia

P(A+B)=P(A)+ P(B). (
9)

Jlist ciimpHUX ToAin dhopmyna (9) HeBipHA 1 MOTPIOHO KOPHUCTATHCS

dbopmymoro

P(A+B)=1-P(AB). (
Oa)

L1 bopmynu y3araabHIOIOTHCS Ha Oy/b-KY KUIbKICTh TOJIIH:

- JUTSL N HECIIUIBHUX TTOMIN

P(AL+A, +...+A)=P(A)+P(A)+...+P(A). (
96)

- IUTS N CIIUIBHUX ITOIIN:

P(AL+A +...+ A)=1-P(AA,...A). (
9B)

Ilpuknao 7. JIns curHamizamii mpo aBapil0 BCTAHOBJCHO TPU He3a-
JISKHO TMPAIIOI0UUX CUTHam3atopu. VIMOBIpHICTH TOro, 10 IpH aBapii

MepIINi CUTHAI3aTop crpaiftoe, gopisaioe 0,9. Jlns mpyroro i TpeThoro

16



CUTHaI3aTopiB - BignoBigHo 0,8 1 0,7. 3HAWTH WMOBIPHICTH TOTO, IO TPH
aBapli Oy/ie moJjaHuii CUTHAJ TPUBOTH.

Piwenns

YBeaemMo Mo3HauYeHHS:

A - TIOIaHMI CUTHAJI TPUBOTH;

A - ciparroBaB 1 -if curHamizarop;

A, - cripalltoBaB 2-i1 cUTHaNI3aTop;

A, - cripaitoBaB 3-i CUTHAJI3aTOp.

[Momis A mae Bun:

A=A +A +A,.

CurHamizaTopd MOXYTh CIpaIfoBaTH OJHOYACHO, OTXKE MOl

A, A,, A, cuinbHi. CkopucTaemocs: popmysoro (9B):

P(A)=P(A + A, + A) =1-P(AAA).

SKIo curHam3aTOpW MPAIIOIOTh HE3AJIEKHO, TO MJIs OOYMCIICHHS

imoBipHOCTi P(A1A2 A3) ckoprcTaemocs (hopMyIoro (8B):

P(A1A2 As) = P(A)P(A)P(A;) = (1- P(A))(L- P(A))L-P(A)) =
=(1-0,9)(1-0,8)(1-0,7)=0,1-0,2-0,3=0,0086;
P(A)=1-0,006 =0,994.

Bionoeiow

[Tpu aBapii Oyne mogaHuii CUrHAJI TPUBOTH 3 HMOBIpHICTHIO (0,994,
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1.5 Po3paxynok Haoiiinocmi cxem

Haniitnicts P By3na, ckiiageHoro 3 N mociiIoBHO 3'€THAHUX €JIeMEH-

TiB (puc. 5), oduncmoerses 3a popmysaoro (10).

—» 1 —» 1 .. —» 01 |

Pucynok 5
Pnoc,v = I:>l P2 cee Pn ' (10
)
ne P;- maniitgicts i-ro enemenra , i=1, ... n.

Haniitnicts P By3na, ckiafieHOTo 3 n mapalienbHO 3'€HAHUX eJie-

MeHTiB (puc. 6) o0umcroeThes 3a popmyaoro (11).

Pucynox 6

Pnap :1_q1q2"'qn’ (
11)
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e qi:l-pi; i:]., N
1106 po3paxyBaTH HaAIMHICTh CXEMH, TOTPIOHO:
1 Buginutu B cxemi mapayiensHo 3'eqHand1 BiTku 1, 2, N,
2 JIns kokHO1 BITKM HafdiiHICTh Py Py ... P, po3paxyBatu okpemo.

3 Haniitnicts cxemu po3paxysatu 3a Gpopmyioro (11);

che,wu =1- q1q2 ce qm

0 =1- P1
d, =1- Py,
qn =1- pn'

19



Ilpuknao 8. Po3paxyBaru HaAIMHICTh CXeMHU, ITOKA3aHOI HA PUC. .

pEsin=

Pucynok 7

P(1)=0,1; P(2)=0,2; P(3)=0,8; P(4)=0,7.

Ilocniooenicme oin:

1 Cxemy po306uTu Ha piBHOODXHI TUTKH A 1 b (puc. 8):

Pucynoxk 8

2 HapiiHICTh KOXKHOI T1JIKH PO3paxyBaTH OKPEMO, CKOPHUCTAIOUHCH
dopmynamu (10)1 (11):
a) ritka A (puc. 9,a):
20



1 1
3
2 2
a §
Pucynok 9

3a ¢popmymnoro (11): P=1 - ¢,9,=1-0,9-0,8=0,28.

3a hopmymoro (10): P(A)=P(P(3)=0,28(0,8=0,224

0) rinka b (puc. 9,0). HaniiiHicTh BiTkH po3paxoByemo 3a (10):
P(h)=P;-P,=0,8-0,7=0,56.

3 HaniifHICTh yCi€l cXeMu:

Peensi=1 — (1 - P(A)) - (1 - P(b)) =1- (1-0,224)-(1-0,56)=0,658.
Bionoeiow

Hanifinicts cxeMu (MMOBIPHICTH TOTO, IO 3a 3aJlaHWA 9ac BOHA HE

BiaAMOBHUTH) 0,658.

1.6 @opmyna noenoi iimosipuicmi i ghopmyna iumoeipnocmiii

2inomes (popmyna baiieca)

1.6.1 @opmyna noenoi iimogipnicmi

Hexaii mikasisgda Hac moaist A MOXKe 3'SIBUTUCS TUIBKH CITIIIBHO 3 OI-

Hi€ro 3 monapHo HecmiapbHux moaiid Hy , Ho, ,H, (puc. 10).
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HZ

H1 - — H3

AH1 | aH2 RH3

Pucynok 10

Tonai cnpaBeanuBa hopmyna MOBHOI IMOBIPHOCTI:

P(A)=P(H1)-P,,(A)+P(H2)-P,,(A)+...+ P(Hn)-R,, (A)P(Hn). (]_
2)

HMoBIpHICTh MOSIBH MOJ1T A JOPIBHIOE CyMi JOOYTKIB IMOBIPHOCTEMH

noxiri P(Hi) (i=1...n) Ha BiAMOBIAHI YMOBHI IMOBIpHOCTI moii Ppi(A).

Ilpuknao 9. Ha TphoX Bepcrarax-aBTOMAaTax IITaAMITYIOThCS OJHO-
tunHi getam. [lepmmii Bepcrar mrammnye 45%, apyruii - 30%, 1 Tperiit -
25% ycix geraneir. bpak cepen BUTOTOBICHUX JETajeil T KOKHOTO Bep-
cTaTta BIAMOBIIHO MOpiBHIOE 2,5% , 2% 1 1,5%. 3HalTH WMOBIPHICTH TOTO,
110 B3STa HABMaHHS 31 CKJIQy JIeTallb OyJie CTaHIapTHOIO.

Piwuenns

Tyt moxais A - y3aTa HaBMaHHS 31 CKJIQQy AeTallb Oyae CTaHIapTHOIO.
[Toxist H; - metanp BUTOTOBJICHA Ha MepiiomMy Bepcerari, H, - netans BUro-
TOBJICHA Ha JIpyromy Bepcrati. Hz - meTans BUTOTOBJICHA HA TPETHOMY BEp-
crari. O6unciumo imoBipHocTi moxii P(H,), 1=1,2,3:
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45%
100%
30%
100 %
25%
100%

P(H1) = ——-=045,

P(H2) =

P(H3) = =0,25.

3HaxoUMO YMOBHI IMOBIpHOCTI P, (A) - IMOBIPHOCTI BUTOTOBJICHHS

CTaHJApPTHOI JIeTall Ha 1- My BepCTarTi:

100% - 2,5%

Pay(A) === o == =075,
100% — 2%
PHZ (A) = W = 0,98,
04 — 0,
Pys(A) = 100%-1,5% =0,985.

100%
Kopuctytounces popmysnoro (12), 3naxomumo P(A):
P(A)=0,45-0,975+0,3-0,98+0,25-0,985=0,979.

Bionoeiow
HNMOBIpHICTH TOTO, IO B3ATa HABMAHHS 31 CKJIaqy AeTaiab Oy/e cTaH-

napTHO, nopiBHIoE 0,979.

1.6.2 @opmyna baiieca

IMTomii Hy , Hy , ... ,Hn 4gacto Ha3uBaroTh rimore3amMu. Tomal momis A
B1IOyBa€ThCsl TPHW 3AIMCHEHHI OfHI€l0 3 Timote3. Hexal momis A yxke
BizOynacs. 3a yMOBOIO BOHA MOXKE BIOYTHCS CIUIBHO TUIBKH 3 OJHIEIO 3
rinoTe3. 3a3gaieriap HE BIOMO, sika 3 HUX 3aidcHmiIacsa. [IpupomaHo, 1o
BHHHKAE MMATAHHS MPO T€, HACKIILKM MOXKJIMBA KOXHA 3 TimoTte3. [Hmmmmu
CJIOBaMHU, BMHMKA€ 3aJa4ya BIAIIYKAHHS YMOBHUX IMOBIPHOCTEH TimoTes
I:)A(Hi)'

Bonwu 3naxo0ma1hCs 32 (hOpMYyII0IO
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N B ) P ()4 P(HL) Py (A) v PUHL) P (A)

Lle ¢popmyna baiieca.

Ilpuknao 10. B ymoBax nipukiany 9 BimOymacs moxis A, ToOTO HaB-
MaHHS y3sTa 31 CKJIaay AeTallb BUSBHWIACSA CTaHAapTHOW0. Ha sxomy Bep-
cTaTi, HalOLIbII WMOBIpHO, BOHa Oyna BurotoieHa? [lopiBHATH yMOBHI
IMOBIPHOCTI 3 BI/AMOBITHUMH 1M IMOBIPHOCTSIMU T1MOTE3.

Piwenns

BuznaunMo yMOBHI IMOBIPHOCTI T1MOTE3, KOPUCTYIOUHUCH (POPMYIIOI0

(12):

p, (H1) = 2420975 _ 4 1s0
0,3-0,98
P, (H2)=—"""72_030:
»(H2) 0,979
P,(H3)= 0.25-0985 0,252.
0,979

Haii6inbi iiMoBipHa mepina rinoresa - JAeTajlb BUTOTOBJICHA Ha TEp-
oMy Bepcrari. BipHicTh 00UnCIeHb MIATBEPAXKYETHCS PIBHICTIO:

P,(H1)+P,(H2)+P,(H3)=0,448+ 0,30 + 0,252 =1.

YMOBHA WMOBIPHICTh TMEPIIOI TIMOTE3M 3MEHINUIACcs, APYroi - He
3MIHUJIACS, a TPEThOI - 301IBITUIACS, TOOTO:

P,(H1) < P(H1), P,(H2)=P(H2), P,(H3)>P(H3).

MMoBipHOCTI  P(H1),P(H2),P(H3) € IOJOCIiIHAMH (arpiopHUMH)
IMOBIPHOCTSIMH TIIIOTE3, TOOTO BHUCYHYTUMH IO TMPOBEIACHHS IOCIITy, a
IMOBIPHOCT1 P, (H1),P,(H2),P,(H3) - MCISAOCTIAHUMHU (AIOCTENPIOPHUMH )

IMOBIPHOCTSIMHU TI1MIOTE3.
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Bionoeiow
Skmo HaBMaHHS y3s5Ta 31 CKIAMy JeTaib BUSBHIACS CTaHIAPTHOIO,

TO BOHA Oysla BUTOTOBJICHA Ha 1-My BepcTari 3 iimoBipHicTIO 0,448,
1.7 Iloemopennsn oocnioie

SKIIo mpoBOASATE JOCIIN, NIPU SKUX WMOBIPHICTH MOSBU MOIT A B
KOKHIM € HHAX HE 3aJIEKUTh Bl HACIIAKIB IHIIUX JOCHIAIB, TO TaKl JOCIIIU

HA3MBaIOTHCSI HEe3aJeKHUMH 111010 moaii A.

1.7.1 @opmyna bepnynni

NMOBIpHICTh TOTO, IO TpH N HE3AICKHUX AOCTITaX, Y KOXHIM 3
AKUX MMOBIpHICTb MOsiBM Toaii aopiBHIOE p (0<p<1), moxist A HacTymuTh

piBHO K pa3 (Oaiimyxe B sIKi¥i MOCIIZOBHOCTI ) 1 IOPIBHIOE:

|
P.(K)=C¥pka™™*, wn P, (k)=—"— p*q™™*. (
KI(n—K)! 14)

IMOBIpHOCTI1 TOTO, 1110 TTO/1iSI HACTYIHUTB:
a) menmie k pa3; 6) 6urem k pas; B) He mentie k pas; r) me Oubn k

pa3 - 3HAXOJATh BIAMOBIAHO 32 (hopMyIamu:

a)P,(m<k)=P (0)+P, @)+ P,(k-1);
0) P(Mm>k)=P (k+1)+P,(k+2)+...+ P, (n);
B) P,(m=k)=P,(k)+P,(k+1)+...+P,(n);
r) P.(m<k)=P,(0)+P,@)+...+ P, (k).
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Ilpuxnao 11. ]JIBa piBHOCWIBHHUX IIAxicTH rpawoTh y maxu. o
IMOBIpHIILIE€: BUTPATH JIB1 MAPTIii 3 YOTUPHOX YU TPH MAPTIi 13 HIECTH?

Piwennsn

['patoTh 1Ba PIBHOCWIBHUX IIAXICTH, 3HAYUTH WMOBIPHICTh BUTpAIILY
KOXHOTO JOpiBHIOE p=1/2, oTxe, UMOBIPHICTh MpOrpairy ( TaKOX JI0piB-
Hioe 1/2. Tomy 1m0 y BCiX mapTiax WMOBIPHICTH BUTpAIly MOCTIHHA 1 Oaii-
IOyXe, y AKii MOCTiA0BHOCTI OyayTh BUTpaHi MmapTii, MOXHA 3aCTOCYBaTH
dbopmyny beprymm. 3HalizeMo WMOBIPHICTh TOTO, IO JBI MapTii 3 YOTH-

pHOX OYIyTh BUTpaHi:

4.3 (1Y (1) 6
P =cire =12 (1] (5] -5

3HaiiieMo NMOBIPHICTH TOTO, 110 OyAyTh BUTpaHl TpH MapTii 13 IIe-
CTH:

P,(3)=Cp%q° 6'5'4.(1)3.(1)3_3
1.2-3 \2 2 16

Tomy mo P,(2) > P,(3), To HMOBIipHilIle BUrpaTd JBI HapTii 3 4o-
TUPHOX, HIXK TPH MaPTIT 13 HMIECTH.

Bionogiow

IIMoBipHilIe BUrpaTH IBi mapTii 3 YOTHPBOX, HiXK TPH MAPTii i3 Ie-

CTH.

Ilpuxnao 12. MoHety KUAAIOTh M'STh pa3iB. 3HAWTH UMOBIPHICTh TO-
ro, o «repOy» BUIAIa€: a) MEHII JABOX pa3iB; 0) HE MEHII JBOX Pas3iB.

Piwwennsn

a) P=P,0)+ P,
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6) P=1-(R,(0)+R,®) =~

13
16

Bionoeios

. o o 3
«['ep0O» BuUMagae MeHII ABOX pa3iB 3 WMOBIPHICTHIO 155 HE MeHII

BOX pasiB 13
a P 16"

1.7.2 Haiiimogipniwa KinbKicmo nose nooii 6 He3a1eicHuUx
odocaioax

KinbkicTe k, (HacTaHHS MOAIl B HE3AJEKHUX JOCTIAAX, Y KOXKHIM 3 SKUX

WMOBIPHICTh TOSIBU MOJIl JIOPIBHIOE P) HA3UBAETHCA HAWIMOBIPHILIOKO, SKILO
HMOBIPHICTB TOTO, IIO MOJIis HACTYNUTh y WX icnutax Ky pas3iB mepeBuirye (4u
MpUHAWMHI HE MEHIIIE) IMOBIPHOCTI1 IHIIIUX MOKJIMBUX HACIIJIKIB IOCTIIIB.

HaiiMmoBipHIIIa KUTbKICTh BUBHAYAETHCA 3 MOJBIMHOI HEPIBHOCTI:

np—q <ke<np+p,

MPUYOMY:

1) sxmo yucno NP —Q aApoOoBe, TO ICHYE OJJHE HaMOBIpHiIe Yucio ko;

2) AK1I0 4ucio NP —( 1iie, TOo ICHY€E JBa HAMMOBIPHIIIKUX YHUCIA, 4 came
ko 1 ko +1

3) sKImo umcno NP mite, To HaiMoBipHime yncao K, =np.

Ilpuknao 13. BunpoOyeTbcsi KOXHUN 3 15 €IeMeHTIB JesKoro mpu-
nagy. VIMOBIpHICTH TOTO, IO €NEMEHT BUTPHUMAE AOCIiN, HopiBHIOE 0,9.
3HalTH HaWIMOBIPHIITY KUIbKICTh €JIEMEHTIB, 1110 BUTPUMAIOTh AOCII.

Piwenns

3a ymoBoro n=15; p=0,9; g=0,1. 3raiinemo HaiimoBipHiIIe yucio ko 3
NoJBIMHOT HepiBHOCTI np—q <Kk, <np+ p. IliacraBndroun pnani 3aaadi,

Ma€EMO:
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15-0,9-0,1< ko< 15-0,9+0,9 a6o 13,4<ko<14,4.

Tomy mo ko - mie 9ucno, i OCKUTbKM MK yuciaamu 13,4 1 14,4
3HAXOJUTHLCS OJHE ITiJIe YHUCII0, a came 14, To IIyKaHe HaMOBIPHIIIIE YHUCIIO
Ko mopiBHioe 14.

Bionoeiow

HaiiMoBIpHillIe KiJIbKICTh €IEMEHTIB, 110 BUTPUMAIOTh I1CIIUT, JOPIB-

HIoc 14.

1.7.3 Acumnmomuuni popmynu ona gpopmynu bepuynni

[Ipu Benmukiil KITLKOCTI JOCHIAIB n oOuncieHHs 3a ¢popmysorn bep-
vy (14) 3anagro ckiaane. Y 1bOMY BUIMAIKY ISl pO3paxyHKIB BUKOPH-
CTOBYIOTHCSI P13HI ACUMIITOTUYHI (POPMYJIH.

ACHMMNTOTHYHOIO HA3UBAETHCS HaOMKeHa (Hopmyra, TOUHICTh SKOi
3pocTa€ 13 3pOCTOM KUIBKOCTI ICOMTIB N W y MEX1 Ipu n — o (dopmyna
CTa€ TOYHOIO.

s popmynu bepHyi € 1Bi JIoKanbHI aCUMITOTHYHI (POPMYITH, 110
N03BOJISIIOTE 00uncuTy npubausHo Pn(k), 1 ogna iHTerpanbHa dopMmyia,

110 J103BOJIsI€ TTpUOM3HO o0umcintu Pn(k1<k <k2).

JlokaabHa ¢opmysa Myaspa-Jlamuiaca

P (K) = o(x), (
© 14a)
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OyHKIIis (,o(x):%e2 3ara0ynpoBaHa (momaTok A) aas 3HAYEHb

0<k <4.TIlpu x>4 Gepythb ¢(x) = 0; dynkiis napHa: ¢(—x) = @(x) .

JlokaabHa ¢opmyaa Ilyaccona

‘ (

P, (k) = e,
k! 146)
e a=np.
Inrerpansna ¢popmyia Myaspa — Jlanaca
P (k, <k <kz) ~ D (x;) — D (xy), (
148)
Lo _—
D(X) = —— dx - aruiaca;
ze (x) N ! e dx - QyHxkuin Jlamn

xlzkl_a, xzzkz_a, a=np, o=4npq.

o) o)

Oynkiis @(X) 3aradynboBaHa (moaatok b) mis 3aagens 0<X<5.
[Tpu x>5 6epyth @(X) =0,5; PpyHkIis HEnapHa: O(—X) = -D(X) .

Tounicte popmyn (14a, 146 , 14B ) 3a1€KUTh HE TUIBKH BiJ] KIIBKOC-

T1 TOCHIAIB, ajie 1 BiJ] IMOBIPHOCTI P MOSBY TOAIl A B KOXKHIM gociiau. Of-

HAaK Ha MPAKTHUIIl MOKHA KEPyBaTHUCS HACTYITHUM T'pPyOUM MPaBUIIOM:

- npu n<l0 nokanbHi 3HaueHHs P, (k) oO4ucIIOBaTH 32 TOYHOIO

bopmyioro (14);

- ipu n>10 1 p=>0,1 - 3a popmymnoro (14a);
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- mpu n>10 1 p<0,1 - 3a popmynoro (140);

- npu n>10 3HauenHs P, (k; <k <k,) obuucmoroThes 3a HopMysnoro
(14B).

Ilpuxnao 14. 3naiiTn UMOBIPHICTH TOTO, 1110 MOAIS A HACTYNUTH PiB-
HO 70 paziB y 243 nocnifax, sSKIO WMOBIPHICTh MOSIBY II1€T MOAIT B KOXKHO-
My gociiau gopiBaioe 0,25.

Piwenns

3a ymoBoro n=243; k=70; p=0,25; q=0,75. Tomy mo n=243 H0CHUTH

BEJIMKE YHCJI0, CKOPHCTAEMOCS JIOKATBHOIO (hopmyioro (14a):

P.(K) zéco(X) ,

k—np
vhpPq

3HalaeMoO 3HAaYEHH X:

A€ X=

_k-np 70-243.0,25 9,25

X = - =2 =137,
Jnpg  /243.0,25-0,75 6,75

3a tabmuuero A.1 (momatok A) 3HaiigemMo ¢(1,37) =0,156.

o . 1
[Ilykana UMOBIPHICTH P,,;(70) = o5 0,1561=0,02331.

Bionoeiow
MMoBipHicTh Toro, mo moxis A HacTynuth 70 pasiB y 243 mocminax,

nopisntoe 0,02331.

Ipuknad 15. VimoBipHicTs 0SB moAil B KOXHIM 3 10 He3aIeXHUX
icnuTiB TocTiiHa 1 aopiBHIOE 0,8. 3HANTH IMOBIPHOCTI TOTO, IO OIS
3'aBUTHCS: 1) HEe MeHI 75 pasiB 1 He Onbin 90 pasi; 2) He MeHI 75 pasiB;
3) He OutbIn 74 pasis.

Piwiennsn
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3acrocyemo inTerpanbny Gopmyny Myaspa-Jlamiaca (148):
P (k; <k <£k,) = D(x,)—D(X,),

e o(x) - pyakmis Jlammaca;

1) 3a ymogoro n=100; p=0,8; q=0,2; k1=75; k2=90 .

O6uuncmumo x1 1 x2:

_k,—np  75-100-08

= = =-1,25;
Jnpg  4/100-0,8-0,2

1

k,-np 90-100-0,8
, = = =25
Jnpg  4/100.0,8-0,2

3 oy Ha Te, mo (yHkmisa Jlammaca HemapHa, T00T0 D(-X)=-D(x),
OJICPIKUMO:

P, (75,90) = @(2,5) — &(~1,25) = B(2,5) + D(1,25).

3a tabmuuero b.1 (momatok B) 3uatigemo:

d(2,5)=0,4938; ©(1,25)=0,3944.

[lykana HMOBIPHICTb

P, (75,90) = 0,4938+ 0,3944 = 0,8882.

2) Bumora, 1106 mois 3'iBujIacs He MEHII 75 pasiB, O3HAYa€, Mo Ki-
JBKICTB MOSB TOAIT MOXe nopiBHIOBATH 75, un 76 , .., un 100 . Takum 4uu-
HOM, Y PO3TJISTHYTOMY BHUITQJIKy TOTPIOHO B3ATH!

k =75k, =100.

Toni

_k,—np _ 75-100-08 _
* Jnpg  100-08-0,2

-1,25,
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_k,—np 100-100-0.8 _
* Jopg |100-08-02

3a tabmuuero b.1 (momatok B) 3naiinemo :

d(1,25)=0,3944.

[ykana HMOBIPHICTB P,y (75,100) = 0,5+ 0,3944 = 0,8944.

3) Ionis «momis A 3'sBHIAcs HE MEHII 75 pasiBy» 1 «mois A 3'siBuJjIa-
csi He Oubil 74 pa3iB» MPOTHIIEkKHI, TOMY CymMa IMOBIPHOCTEW LUX TOJIN
nopiBHioe 1. OTxe, IlykaHa HMOBIPHICTb!

P (0,74) =1-P,,,(75100) =1-0,8944 = 0,1056.

Bionoeiow

VIMoBipHicTs osiBY TOfii He MeHIT 75 pasiB i He Gimpmr 90 pasiB 10-
piBaIOE 0,8882; He menmt 75 pasiB — 0,8944; ne Ouein 74 pasis — 0,1056.

Ilpuknao 16. 1lo pesxit it poOmsaTe 50 He3aNEKHUX TOCTPLIIB.
VIMOBipHiCTh BIy4eHHS B Wil TPH OJHOMY TOCTpimi aopiHioe 0,04.
3HaiTH TPUOIN3HO WMOBIPHICTH TOTO, IO B I MOTPANHTE: 1) )KOAHOTO
cHapsiaa; 2) onuH cCHapsim; 3) ABa cHapsian; 4) HE MEHII IBOX CHapSIiB.

Piwenna

Ckopucraemocs hopmyioro ITyaccona (14.0):

k

a -
I:)n (k) zﬁe )

ne oa=np=50-0,04=2.

0
1) k=0 P,(0)= %-e‘z =0,135;

1
2) k=1 P50(1)=%-e2 =0,271;

2
3) k=2 P,(2) :%-e-2 =0,271;

4) k>2, P,(k>2)=1-P, (0)—P,(1)=1-0135-0,271=0,594.
Bionoeios
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ﬁMOBipHiCTb TOTO, 110 B I1JIb HE MOTPAINUTH KOTHOTO CHAPsIA, J0Pi-
BHIOE 0,135; morpamute ogun cHapsn — 0,271; nBa cHapsau — 0,271; He

MeHII ABOX cHapsiaiB — 0,594,
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1.8 Haiitnpocmiwiuii nomik nooii

IloTik moaiii - MOCIITOBHICTH MOJiH, IO HACTAIOTh Y BUITAIKOBI MO-
MEHTH 4acy.

Haiinpocrimmmit oTiK Mojiii Ma€e TpU BIACTUBOCTI:

1) cramioHapHicTh - WMOBIPHICTh MOSBU K TMOMid TOTOKY 3a
MPOMDKOK 4acy t 3aJ€KUTh TUIbKH BiJl TPUBAJIOCTI MPOMIKKY Hacy 1 He 3a-
JICKHUTD BiJ MOYATKY HOTO BIIIIKY;

2) BiACYTHiCTh HACJIAKY - HMOBIpHICTh MOsSBU K MOl MOTOKY 3a
MPOMDKOK 4Yacy TPHUBAIICTIO t HE 3aJIEKUThH BiJ TOTO, UM 3'SIBUIHCS TMOL1
MOTOKY JI0 MTOYaTKY BIJUTIKY MPOMDKKY 4acy;

3) opaMHApHICTD - MOsABa OibIe OJHIET MOIIT 3a MU POMIKOK
4yacy MpaKkTUYHO HEMOXKIIUBA.

Cepenne 9ucio MO MOTOKY 3a OJWHHMITIO Yacy HAa3WBaIOTh iHTEH-
CHBHICTIO MOTOKY 1 MO3HAYAOTh A (BHOIp OJWHUIIN BIJIJIIKY 9acy JOBLIb-
HUW: CEKyHJIa, XBUJIMHA, TOJWHA, 700a 1 T.11.).

MmoBipHicTh mosiBu kK HOZiH MOTOKY 3a yac t BU3HAYAeThCs GOPMY-

noro Ilyaccona

SRR (
- 15)
Ilpuknao 17. Y panioanapatypi 3a 10000 rogus 6e3ynHHOI poOOTH
BiIOyBaeThes 3amina 10 emeMeHTiB. Slka WMOBIPHICTH BHXOAY 3 JIaay
pamioanaparypu 3a 100 rogun 6e3ynmuHHOT poOOTH?
Piwennsn
BigMmoBieHHS eIeMEHTIB SBIII€E COOOI0 HAMMPOCTININN TOTIK TOAIHN 3

intencusuictio =10/10000=0,001ron". Pamioamaparypa Buiige 3 naxy,
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SIKIIIO BIZIMOBUTH X04a O OIMH €JIEMEHT, TOOTO SIKIIO KUILKICTh BIIMOBJIEHD
oyne nopiBHtoBatd k=1 un k=2, yn k=3, yu k=4, i 1.1.. [lo3naunmo uepes
A o0 «BIIMOBHTH X04a O OAWH eaeMeHT». To/I1 mpoTHiIeKHa OIS A -
«He BiAMOBHUTE xoeH exement» (k=0).
Cxopucraemocs popmyiioro (6):
P(A) =1-P(A).
3a ¢popmymnoro (15) mpu k=0 3Haxoammo:

();:)tl)O e M = g70001:200 _ 001 _ (§ 948,

P(A)=R(0)=

OTtxe, UMOBIPHICTh BUXOAY pafioamnapaTypu 3 jany 3a 100 romun
0e3ynuHHol pobdotu gopisHioe P(A)=1-0,9048=0,0952.

Bionoeiow

Panioanaparypa Buiine 3 nagy 3a 100 rogun 6e3ynuHHOI poOOTH 3

nmoBipHicTio 0,0952.

2 BUTTAAKOBI BEJIMUNHU

Ha Bigminy Bij BHIAIKOBOI MO/ A BHITaJKOBA BEIMYMHA X Xapak-
TEPU3YETHCSA CBOIM YHCIIOBHM 3HAYCHHSM X (TIOPIBHATH “‘COHSYHUM JCHB -
BHITQ/IKOBA TOMIS; “KUMBKICTh COHSAYHUX AHIB y 1998 pormi” - BuMagkoBa
BEJIMYHMHA).

WIAOKOBl BEJIUYNHUA Thb I .

BumnankoBi Be OyBalOTh JAHCKPETHHMH 1 HeNepeBHHUMH
JIMCKpeTHI BUIAKOBI BEJIMYMHU HAOYBAaIOTh OKPEMUX 130JIbOBAHUX YUCIIO-
BUX 3HAYEHb, sIKI MOXKHA NIepeHymepyBaru: x1,x2, ... xn, . ..

IIEPEBHI BUIIAKOBI BEJIWNYMHUA MOXKYTH H TH YCIX 3HA4Ye€Hb

Henepesni aJIKOBl1 BeE 0 a0yBa C1X 3HA4YeHb 3

JIESIKOTO MPOMIXKY [a, b].
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2.1 3akonu po3nooiny eunadKkosux éeiudun

3aKkoH po3noaijly BUTIAIKOBOI BEJIMUMHHU - 1€ OBHA 1H(OpMaIlis mpo
[0 BUITAIKOBY BEIMYMHY, TOOTO MArOTh OyTH BiJIOMI BCl 3HAYCHHS, SKUX
Ha0yBa€ BUIIAQJKOBA BEJIMYMHA 1 BCl IMOBIPHOCTI, 3 IKUMH 11l 3HaYeHHsI Oe-
PYThCL.

JIJis TUCKpETHOI BUITAJIKOBOI BEIMYMHM TaKUW 3aKOH MOYKHA 3a/1aTu
Ta0JIUIE0 PO3MOALLY, Y BEPXHHOMY PSJKY SKOi MepesiyeHl 3HAYeHHS,
AKX HaOyBa€ BUITAJIKOBA BEIMYMHA, & B HIDKHROMY - BIATIOBITHI IMOBIpPHO-

cti (Tadm.1).

Tabmnis 1
X X, X, D X,
P(X =x) P P, Coe Py

OcHOBHa BIIACTUBICTh TAOJMIN: CymMa IMOBIPHOCTEH 3a BCIMa 1HJIEK-

caMu JIOPIBHIOE OJMHUIT

>R =1 (
16)

JlJis HenepepBHOT BUMAAKOBOI BEJIMYUHU 3aKOH PO3MOJLTY 33/1a€ThCS
¢yukmiero po3noxainy F(X), piBHOT iMOBIPHOCTI TOTO, 1110 BUITaIKOBA BEIIHU-
yyHa X Ha0y/le 3HAUYE€HHS MEHIIIE X:

F(X)=P(X<x),
a0o0 miabHicTIO po3nmoaiay f(X), 1110 Mae HACTYITHUI CEHC:
f(x) - e xoedimieHT MPOMOPLIHHOCTI MPH MiIPAXYHKY IMOBIPHOCTI
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BJIYYCHHS BUITAJIKOBOI BEJIMYMHU B MAJIHH IPOMDKOK (X; X+dX):
P(x<X<x+dx)=kdx; k=f(x),
a00 P(x<X<x+dx)=f(x)dx.
®dynkiis posnoniny F(X) i minbHicTh posmomxity f(X) 3B's13aHi criiB-

BIJHOIIIEHHSIMU:

T (x)dx
F(x) _{o (x)dx 17)

F(x)=F'(x). 19

BaacruBocti ¢pynkuii posnoainy F(x):

1) 0<F(x) <L

2) F(x) Hecriagna GyHKIIis, TOOTO, SKIIO X, > X;, TO F(x,)>F(X);

3) WMOBIPHICTh BIIyYCHHS HEMEPEBHOI BUIAJKOBOI BEIMYMHUA B

npoMikokK (a,b) o0uncIroeThes 3a HOPMYJI0F0
P(a< x<b)=F(b) - F(a).

BaacruBocTi misibHOCTI po3noainy f(x):
1) f(x)>0;
2) WMOBIPHICTh BIYYCHHS HCIEPEBHOT BWITAJKOBOI BCIMYMHU B

poMikoK (a,b) 00uncIroeThCs 32 HOPMYJIOF0
b

P(a< X <b)=f(x)dx
a

J{ns1 HemepeBHO1 BUITAIKOBOI BEJTMYHUHMU:

P(a< X <b)=P(a<X <b)=P(a< X <b)=P(a< X <h).

3) [f(x)dx=1
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2.2 Yucnogi xapakxmepucmuku 6unadkosoi eearudutu

MaremMaTu4He CHOBIJaHHS- 1I€ CEPEAHE 3HAYEHHSI BUIAJIKOBOI Be-
anuuHU. Mae no3HadeHHs M(X) un X :

- JUIsL TUCKPETHOI BUNIAIKOBO1 BEJIUYUHU —

X =M(X)=>xp; (
i 19)

- U1 HEMIEPEPBHOI BUITAKOBOI BEJIMYUHU —

X =M (X) = [xf (x)dx.
o0 19a)

Jlucnepcisi xapakTepusye, HACKUIBKH CHJIBHO PO3CISIHa BUIIaKOBA

BEJIMYMHA HABKOJIO CBOTO cepeIHbOoro 3HaueHHs. [loznavaersesa D(X):

- JUIsL TUCKPETHOI BUNIAIKOBO1 BEJIUYUHU —

D(X) = ¥ [x - M (X pi; (
i 20)

- U1 HEMIEPEPBHOI BUITAKOBOI BEJIMYUHU —

D(X) = [[x - M (X)P f (x)dx.
o 20a)

Kopinb kBagpaTHuii 3 qucnepcii Ha3UBAETHCS CepeHiM KBaApaTHi-
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HHUM BilIXI/IJIeHHHM 1 IO3HAYAETHCA O .

& = /D(X). (21)

Ilpuxnao 18. JluckpeTHa BUMaaKoBa BeaMunHa X 3a/1aHa TaOJIULICIO

2 po3MoiTy

Tabmnist 2

X 0 1 3
P(X =X;) P, 1/4 1/4

3HaiiTi WMOoBIpHiCTh Py, dyHKIO posnoginy F(X), P(-1< X <15) -
HWMOBIPHICTh BIyY€HHS BHUIIQJKOBOI BEJIMYMHU B TPOMDKOK [-1;1,5], mate-
MaTUYHE CIIOBIJIaHHSI, TUCIIEPCIIO 1 CepeIHE KBAAPATUIHE BIIXUJICHHS.

Piwenns

IMoBipHicTs P, 3HaX0IMMO 3a hopmynoo . P =1:

p,+1/4+1/4=1.

Orxe, P, =1/2.

I'paduk pynkuii F(X) HaBenenuii Ha puc. 11.

Jlis AMCKPETHO1 BUMAAKOBOI BeIMUMHU PYHKIIS po3noauty F(x) mae

CTPUOKH B TOUKAX X; PIBHI p:

0, npu x<0,
1/2, npu0<x<1,
3/4, npul<x<3,
1, npu x> 3.
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F(x) 4
11 0
r:n_a-f ﬁ
0 E
D.#—?
0.2
2 1 u 1 p d 4

PucyHoK 11

VIMOBIipHICTh BJIydeHHSI BUIIAJKOBOI BEJIMYMHU B TpoMixkok [-1;1,5]
JOPIBHIOE

P(-1< X <15)=F(15)-F(-1)=3/4-0=3/4=0,75.

MaremaTi4He YeKaHHs 3HaX0IUMO 32 (hOPMYIIOI0
X=M(X)=2xp;,
1

M(X)=0-1/2+1-1/4+3-1/4=1.

Jlucrniepcito 3HaX0IUMO 3a (popMyIIoro

D(X)ZZ[Xi -M (X)]2 Pis

D(X)=(0-1)%-1/2+(1-1)%-1/2+(3-1)*-1/4=15.
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Cepenne kBaJipaTUYHE BIAXUJICHHS 3HAXOAUMO 3a (POPMYIIOL0

o =+/D(X):
o =4/15=1,225.

Ilpuknao 19. Buniagkosa BenmmurHaa X 3a/1aHa MIUTBHICTIO PO3MOILITY:

0, npux<1,
f(xX)=<ax, npul<x<2,
0, npux=>2.

3Haiith mapamerp «, OQyHkIiro posnomity F(X), MaremaTuuHe
CIOIBaHHS i IMOBIPHICTD BIYYCHHS BEIUYMHU B MPOMiKOK [1; 1,5].

Piwiennsn

[TapameTp @ 3HAXOAUMO, BUXOISTUU 3 BIACTHBOCTI 3 pyHKIT f(X):

[ F(0dx=1

—00

[ F00dx = [ £00dx+[ f(Qdx+] F(X)dx = [ Ock+ J axdx + [0k =

22

2 X 3
=afxdx=a— =a(2-1/2)=—-a.
1 2 1 2

Otxe, 3/2a=1,a=2/3.
®ynkito F(x) 3Haxoanmo 3a ¢popmysioro (17):

akmo x<1,T1o F(x)= [ f(x)dx=0;

X X X

2
Ko 1< X<2, TO F(x):If(x)dx:jf(x)dx:gjxdx:

-0 1 1 1

w|N

SIKIIIO X > 2, TO F(X) = jf(x)dx: jf(x)dx+_2[f(x)dx+if(x)dx:

—o0 1
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0, mnpu x<l1,
F(X)=<(x*-1)/3, npul<x<2,
1, npux=>2.

MartematudHe CroiBaHHs 3HaiaeMo 3a popmyiow (14.a):

% 2 2 2 x¥?% 2 14
M(X)=|x-f(X)dx=|x-—xdx=—-— =—-(8-1)=—.
()_L (x) j . 37, 5 B-D="

IIMoBipHicT, P(1< X <15) 3HAXOMMMO 3a BJIACTHBICTIO 3 (YHKIIi
F(x):

15° -1 _125

-0=—=0416,
3

PL<x<15)=F(5)-F(@)=

2.3 Hopmanshuit po3nooin

HopmanbHuii po3nofini BUHHUKAE 3aBXIU, KOIU CYMYIOTh BEIIUKY
KITBKICTh BUTIQJIKOBHUX JIOJAHKIB, Oaliye K PO3MOAICHUX, TOJIOBHE 1100
’OJIEH JOJJaHOK HEe OyB JOMIHYIOUMM. Y Cl1 IPUPOJIHI MTpoliecu (HOPMYIOThCS
came Tak: Ha JCSKUW MmapamMeTp HaKIaJaeThCs 0arato MajuxX BUIAIKOBUX
BILUTUBIB, BiJ] I[LOTO II€H TapaMeTp BUSBISLETHCS HOPMAIbHO PO3MOILIICHUM.
[{uM MOSICHIOETHCS BEJIMKE MPUKIAIHE 3HAYCHHSI HOPMAJILHOTO PO3MOLITY:
TEXHOJIOTIYH1 TOTPIIIHOCTI, MOTPIIIHOCTI MPWIAIB 1 T.M. SK MPaBUIIO

PO3IOIICH] 32 HOPMAJIbHUM 3aKOHOM.
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2.3.1 HlinbHicmb HOpMAIBLHO20 PO3NOOITY

_(x-a)?

e 20‘2

1

R

1€ a — MaTeMaTUYHE CIIOJIBaHHS, O-CEPEeIHE KBAIAPATHYHE BiIXU-

JIeHHs (SKIIO MOBA ¥ae Mpo TMpujiaa, TO o - WOro TodHicTh). Ha pmc.12

HaBeJeHMI rpadik mTBbHOCTI po3noauty f(x) mpu a =2, o =1.

Pucynok 12

2.3.2 @yuKyia HOpMaAIbHO20 PO3NOOIY

F(x) =1/2+d(x

HOpM ) !

X—«
HOpM = ' q)(X) .
e o — dynxkiis Jlamnaca.

3radends QyHkil O(X) o0uucaoThC 3a Tadbmmmero b.2 (mogarox
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b). 3 npuBoay BiactuBocTer GyHkiii d(X) AUBiITHCSA B po3aii “IHTErpab-
Ha (¢opmyna Myaspa-Jlamaca” (dhopmyna 14.8). Ha puc.13 npuBeaeHuit

rpadik ¢pyskiuii ponoainy F(x) mpu a =2, o =1.

Pucynoxk 13

2.3.3 Tunoei 3a0aui Ha HOPMATLHUIL POZNOOLT

3aoaua 1. IMOBIpHICTH BIy4YEHHS HOPMAJbHO PO3MOALICHOI BUMA-

KOBOi BEJIMYMHU B 3a7aHui MpoMixkoK P(a <& <b) obuncmoerbes 3a (op-

MYJIOIO

P(a<é <b)=d(x,)-D(x,), 22)

45



3aoaua 2. VIMOBIpHICTH TOTO, [0 BUITAIKOBA BEJIMYMHA BIIXUIUTHCS
B1I CBOI'O CEpPEIHHOrO 3HAYCHHS HE OUTbIe HDK Ha 33JlaHy BEIUYHHY O,

00YHCITIOETHCS 32 (HOPMYIIOI0

23
P(\g—a\<5)=2cb(g). (

3aoaua 3. [1paBuio 3-X curM: IMOBIPHICTH TOTO, IO HOPMAJIBHO PO-
3II0JIJIEHA BMIIAJIKOBA BEJIMYMHA BIJXMJIMTHCA BlJ CBOIO MAaTeMaTHYHOTI'O
CIOJIIBaHHS HE OUTBII HIXXK HAa TIOTPOEHE CEpeTHE KBAAPATUUHE BiIXMICHHSA
3o, nopiBHtoe oauuuii (Toudime 0,9974), To0TO 115 MOAis MPAKTHIHO JIOC-

TOBIpHA.

Pla —3c<é<a+30)~=1.
( S ) 2

Ilpuknao 20. KoHTpodb0BaHUI pO3MIp JeTajield, BUTOTOBJICHUX Ha
BEpCTaTi-aBTOMATi, 3HAXOAUTHCA B Mexax Big 97 MM 10103 mm. lomyck
ckiagae 1,5 Mm. 3HalTH BIZICOTOK NMPHUIATHHUX JIeTaJiel, KO BepCTaT Bif-
pEryIbOBaHHM MPaBUIIBHO.

Piwenns

Cepenuna mpomixky (97; 103) € MareMaTHYHUM CIIOAIBAHHS KOH-
TPOJIBOBAHOTO po3Mipy aetaneit: o =100. ToMy 110 BepcTar BiperyaboBa-
HUW TpaBuiIbHO, TO @ =100 1 € po3Mip 3a KpeciaeHHsM. BiImoBiIHO 10
npaBuia 3-x curm (24), BipHUI po3Mip BUTOTOBJICHHX JIETaleH € BUIMAIKO-
Ba BEJIMUMHA &, YKJaJieHa B MeXKax a —30 <& <o + 30, y HallOMY BUINAJI-
Ky 1e 97<£<103. 3 mOpiBHAHHA [IBOX OCTaHHIX BHUPaKEHb BHJIHO,
moo =1. Jlonyck 6 =15. 3a popmyrnoro (22) 3HaXoAuMO WMOBIPHICTH TO-

TPAIUTH B JOMYCK:
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P(£-al<5)= 2@(2) = 2@(%) =2-d(15)=2-0,4332 =0,8664.
(o)

[lepeBonumo itmoBipHicTh y BifcoTku: 0,8664-100%=86,64%.

BiamoBias: mpuaaTHa npoayKilisa ckiamae 86,64%.

3 EJIEMEHTU MATEMATHYHOI CTATUCTUKH

3.1 Toukoei ouinku yucnosux xapaxmepucmux. Inmepeanvui
OUIHKU YUCI06UX XAPAKMEPUCMUK HOPMATILHO PO3NOOINEHOT 6UNAOK06OT

eéeéiuvyunu

Hexaii micis mpoBeneHHs n TOCTIAIB OTPUMAHO N 3HAYCHb BUIAIKO-
Boi BeymmunHU X: X1, X2, ..., xn. L{i 3HaueHHs HA3WBaIOTh BUOIPKOIO 00CATY
n. Toxi matematnune cnoaiBanus M(X), mucnepcis D(X) 1 cepeane kBaj-

paTUYHE BIIXWICHHS o OLIHIOIOTHCA 32 (hopMyIamu:

M =1y
= — X.1
niz " 25)
1 0 ’
D'=—>Y(x-M"),
n—1é(' ) 26)

27)

M#* D* i ¢ Ha3MBalOTh TOUKOBUMH OLIHKAMU YHMCJIOBHX XapakKTe-
PUCTHK BUIIQIKOBOT BEJTMUNHHU.
VY pesynbTari MpPOBEACHHS N JOCHIIIB OJEPKYEMO BHITAJKOBI 3HA-

4eHHs BeMMuMHM X: X1, X2, ... ,Xn; B 1HIIHN cepii AOCTIAIB BOHH OYIyTh
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Tpoxu iHmmMH. Tomy M* 1 D* caMi € BUITaJIKOBUMH BEJIMYMHAMH 1 TOMY X
MOTPiOHO OITIHIOBATH 32 JOTIOMOTOIO JOBIPYMX 1HTEPBAJIIB.

JIoBipuuM IHTEpPBAJIOM HA3UBAETHCS IHTEPBAJ, 110 3 IMOBIPHICTIO Y
HaKpHUBa€ OIlIHIOBaHUU mapamerp. [lapamerp y Ha3MBalOTh HAINHICTIO 1H-
TEePBAJILHOI OIIHKH.

ko BUMAgKOBA BEIMYMHA PO3MOJIJICHA 32 HOPMAJIBHUM 3aKOHOM,
TO JIOBIpYMI 1HTEpBAJ JJIs OIMIHKK HEBIIOMOTO 3HaueHHS M(X)=o 3Haxo-

TUTHCS 32 (OPMYIIOI0

* *

(o)

Jn' 28)

* O *
M - t}/ ﬁ <a<M + t}/
Bemuuuny t, Bu3Hadaemo 3a Tabauuero B.1 (momatok B); 3sHaueHHs

t, 3aeKHuTH B1J1 00CsTY BUOIPKH N 1 B1JT HATIAHOCTI  : t, =t(y,n).

Cepenne KBagpaTHYHE BIIXWICHHS o OIIIHIOETHCS 3a JOIIOMOTOIO

OJTHOTO 3 IOBIPYMX 1HTEPBAIB:
o (l-q)<o<o (1+q), npug<l,
29)

O<o<o (L+q), mpug>1,
(1+0), mpuq 204)

e q 3HaxoaaTh 3a Tadmuiiero .4 (mogarok I'): q=q(y,n).

Ilpuxnao 21. 3a nanumu BuOipku o0csry n=16 3HaiieHe BUOIpKOBE
cepellHe KBaJlpaTHuHe BiaxwieHHd o =1. [Ipumyckatouu, 1o 10ciimpKyBa-

Ha BEJIMYMHA PO3MOJIICHA 32 HOPMAJIbHUM 3aKOHOM, 3HAUTH JOBIpUYWH 1H-
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TepBaJl A © 3 HaiiHICTIO ¥ = 0,95.
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Piwenns

3a Tabmumero [.1(momatox I') mpu y =0,95 1 n=16 3HAXOAMMO
q=0,44. Tomy 1o q <1, TO AOBIpYMIl IHTEPBAJ 3HAXOUTHCA 32 (POPMYJIIOO
(29)

0,56 < 0 <1,44.

Bionoegiow
JloBipumii 1HTEpBAJ M1 G 3 HAOIAHICTIO ¥ =095 JOpIiB-

aroe 0,56 < o <1,44.

4 EJJEMEHTH KOPEJSIIMHOI'O AHAJI3Y

JlomycTtumo, € miacTaBa MPUITyCKaTH, IO AB1 BEJIMYUHH X 1Y 3B'13aH1
(GyHKIIOHATBHOIO 3aiekHIcTIO Y=f(X) 1 /11 BU3HAYCHHS BHIY L€l 3aIeK-
HOCTI TpOBEJIeHa cepist 3 N ICMUTIB, y SIKUX BUKOHYBAJIHUCS OJTHOYACHI BUMI-
pu X iy: (x1,y1), (x2,y2), ... ,(xn,yn) . Uepe3 ycisgki BUIMAAKOBI BILIMBH
(BiOparii, Temmneparypu 1 T.1m.) GyHKIIIOHAIbHA 3aJICKHICTh, HABITh SKIIO
BOHA 1 €, Oyzae mepekpydeHa. Skmo Todku (xi,yl) HaHecTH Ha rpadik, TO
OJICP’)KUMO 300paKeHHS, IO CKIAAA€ThCS 3 TOYOK 1 Haragaye pO3MHUTY
miHito. Lle 300paxeHHsT HA3UBAETHCS KOPEISALIMHUM MMOJIeM. 3a HUM 1HOZI
Bi3yaJbHO BJA€ThCS BCTAHOBHTH (opMmy BuxigHoi 3ajexHocti Y=f(X).
SIKI10 3aJIEKHICTh MIXK X Ta Y IPUITYCTUTH JIIHIHHOIO —

y =kx +D, (30)

To Koedirientu K i b migbuparoTh Tak, MO0 cymMa KBaJpaTiB BiIXH-
JIeHb eKCIIEPMMEHTaJIbHUX TOYOK (XI,Yi) Bim mpsimoi (30) Oyna miHiMalIb-
HOIO (METOJ HAMMEHIITNX KBapaTiB).

VY 1upoMy BUNAAKY PIBHSHHS HA3UBA€ThCS PIBHSHHIM JIHIIHOI perpe-
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cii. lna obuncnenns koedimieHtiB k 1 b Tpeba cmoyaTky 00UMCIUTH Taki
BUOIPKOBI XapaKTEPUCTHKU:

1) cepenne 3HaYeHHS X 1Y:

n

— 1 — 1
O SR ‘sz'

2) cepe/iHi KBaJpaTHyHI BIAXIJICHHS X 1Y:

1 &, -, —
=\/E§(Xi—x) ; O'yz\/ﬁ;(yi—Y) :
3) KoedirieHT KOpesiii:
* 1 —* —*
r Z( =X )Yi-Vy )

(n 1)-o, Gy

3nauenHs koedimieHTiB k 1 b B piBHsHHI (30) 00uncaroeThes 3a dop-

MYJIAMHU:

: . .GX_ "

*

Monyns koeditieHTa Kopemsiii XapakTepu3ye MIIbHICT JIHIN-

HOTO 3B 513Ky M1 3MIHHUMU X 1Y. JI7s1 XapaKTepUCTUKHU IILTBHOCTI JIHIMN-

HOTO 3B’ 513Ky MPUWHSATA HACTYITHA rpaaamis (Tabi.3)

Taomums 3
Moxyis |r H{impHICTE JTIHIHHOTO 3B’ SI3KY
09..10 3B’ SI30K TICHUU
0,6..09 3B’ SI30K JIOCTATHIN
0,3..0,6 3B’SI30K CJIAOKHUI
0..0,3 3B’SI30K BIJCYTHIM
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Ilpuknao 22. ]Jlani icnuty HaBeaeHl B Tabn. 4. BBaxxaemo, mo X 1y
3B’sI3aH1 JIIHIMHOIO 3aJIEXKHICTIO. 3HAWTH PIBHSHHS JIHIMHOI perpecii, BU-
3HAYUTHU HIUIBHICTH JIIHIKHOTO 3B’SI3KY MK X 1Y, TOOyIyBaTH Ha OJHOMY

rpadiky KOpemsiiiHe mose 1 JIHII0 perpecii.

Taomuis 4

X] 1,083 {0,012 | 0,045| 0,243 | 0,266 | 0,302 | 0,451 | 1,041 | 1,423 | 1,914

Y 183 |058 (1,34 |1,34 |164 (165 191 (196 |2,08 2,18

VY tabmuni HaBeaeni 10 map 3uaueHn (Xi,yi), Tomy oOcsar BHOIpKH

n=10. 3naxoarmMo BUOIPKOBI YKCIIOBI XapaKTEPUCTUKHU:

X =13 % 0673

i=1

S|

3y, =1,651;

i=1

y*:

*

o

g

%Z(x, ~X )? =0,644324;

i=1

X

o, = \/ﬁZ(yi ~y)? =0,471297;
i=1

* 1 s
m.z(x' —X )(yI y ) 0,783278.

Tak sk, 0,6<0,783278<0,9, TO 3B’SI30K MIXK X 1Y JIOCTaTHIM.

Oo6uncmoemo koedirientu K i b:

O'* = 5 o« O'*
1 =0573 b=y -x -r-—2

Oy Oy

k=r" =1,265.

PiBHSIHHS JiHINHOI perpecii:
y = 0,573x +1,265.

[ToOymyemo KopensiiitHe ToJie 1 JIiHII0 perpecii Ha OJJHOMY PUCYHKY:
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0.8

0.4
-0,2 0.z 0,6 1.0 1,4 1,8

Pucynok 14
Bionogiow
PiBHsiHHS NiHIMHOI perpecii y=0,573x+1265; KOEQIIIEHT KOpemsIi

r" =0,783278.

5 MPABUJIA BUKOHAHHS i1 O®OPMJIEHHS
KOHTPOJILHUX POBIT JJISI CTYEHTIB 3AOYHOI'O
BUIALJIEHHS

[Ipu BUKOHAHHI KOHTPOJIBHUX POOIT HEOOX1THO CTPOTO TOTPUMYBATH
3a3HAYCHUX HUXK4e npaBuil. PoOoTH, BUKOHaHI 0€3 AOTPUMAaHHS IHMX Ipa-
BUJI, HE MEPEBIPSAIOTHCA 1 MOBEPTAIOTHCS CTYACHTY JJI EPEPOOIICHHS.

1 KontponrHa poboTra Mae OyTH BHKOHAHA B OKPEMOMY 3OIIHTI B
KJIITOYKY YOPHUIIOM OyIb-SIKOTO KOJBOPY, KpiM uepBoHOTO. HeoOxiaHo 3a-
JIMIIIATH TIOJIS IUPUHOK 4-5 CM J1JIs 3ayBaXKE€Hb PELICH3CHTA.

2 Ha oOknaauHII 301IMTa MalOTh OyTH SICHO HAMKCAaHI MPI3BUIIIE CTY-
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JeHTa, OTOo 1HIIiaIH, HaBYaJIbHUI HOMep (udp), Ha3Ba AUCIUTLIIHH.

3 ¥V poboti MaroTh OyTH BUKOHAHI BCl 3a/1adl, 3a3Ha4CeHI B 3aBJaHHI,
3a cBOiM BapiaHnToM. KoHTposbHI poOOTH, III0 MICTSITH HE BCl 3a7a4l 3aB-
JaHHS, a TAKOX 33J1a4ul HEe CBOTO BapiaHTa, HE MEPEBIPSFOTHCA.

4 Tlepen pimeHHSIM KOXXHOI 3a/1a4l TpeOa IIJIKOM BHUIKCATH il YMOBY.

5 Pimenns 3aga4 BapTO BUKJIAJATH JOKIATHO W aKypaTHO, MOSCHIO-
I0YM 1 MOTUBYIOYH BCl i1 MiJ 4ac pillieHHs 1 poOasiun HeoOX1H1 KpeceH-
HSL

6 Ilicns omepskaHHsS TPOpELEH30BaHOT POOOTH, K HE 3apaxOBaHOI
TaK 1 3apaXxOBaHOI, CTY/ICHT MOBUHHUN BUIPABUTH yCl1 BiJ3HAYECH] pelieH3e-
HTOM TIOMHJIKM 1 HENOJIKM 1 BHUKOHATH BCl PEKOMEHJaIlli peleH3eHTa.
SKI10 peleH3eHT MPONOHYE BHECTH B PIIICHHS 3a7a4 T1 UM 1HIII BHUIIPAB-
JICHHS YW JOTIOBHEHHS 1 HAJICTIATH iX JJI IIOBTOPHOI IEPEBIPKH, TO II€ Bap-
TO 3pOOUTH B KOPOTKUH TEPMIH.

[Ipu BUMpaBiIEHHSX, 110 BUCKIIAIOTHCS, TOBUHHA O0OB'SI3KOBO 3HAXO-
JTUTHUCS pelieH30BaHa po0oTa 1 pereH3is Ha Hei. ToMy peKOMEHY€eThCs TIPH
BUKOHAHHI KOHTPOJIbHOI pOOOTH 3aJIMIIIATH HAMIPHUKIHII 30IIMTa KiJbKa YH-
CTUX apKYIIB JJIA BCIX JOMOBHEHb 1 BUMIPABJICHB BIJAMOBIIHO O BKa31BOK
perieH3eHTa. BHOCUTH BUTIPaBJICHHS B caM TEKCT POOOTH Micis ii pereH3y-

BaHHS 3a00pOHSAETHCS.

5.1 Bubip eapianma

BapiaaT BuOupaeTbcsi 32 HOMEPOM 3aJ1IKOBOI KHIDKKH BiIOBITHO 10

HacTymHO1 Tabuii 5:
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Taomurs 5

Iepenocranus Ocranns nmndpa 3a;JiK0OBOI KHHKKH
undpa 3aaikoBoi
1123|456 |7]8]9]0
KHUKKH
0 1123|4567 ]8]9]|2
1 1112 1131415161718 19|10
2 2112212324251 |2 |3 |4 |20
3 6| 7(8|9 1011|1213 |14 5
4 16 (17 118 19|20 |21 |22 |23 |24 |15
3) 1123|4567 ]8]9]|2
6 1112 1131415161718 19|10
7 21122 12324251 |2 |3 |4 |20
8 6| 7(8|9 1011|1213 |14 5
9 16 (|17 118 19|20 |21 |22 |23 |24 |15
5.2 Inougioyanvui 3a60aHHA
Bapianm 1

1 Ha cknaai 3Haxomutbes 90 mpumatHux 1 10 gedekTHUX AeTanei.
3HalTH MMOBIPHICTH TOTO, IO CEpe]l TPHOX HABMAaHHS B3ATUX JETaJIeH He-
Mae 1ePEeKTHUX.

2 Bigain TeXHIYHOTO KOHTPOJTIO TIEPEBIpsiE€ ekl BUpoOU HaA CTaHMa-
pTHicTh. VIMOBipHicTH TOTO, mO BHpI6 HecTaHmapTHUiL, nopiHIOE 0,1
3HalTH UMOBIPHICTH TOTO, III0 HECTAHJIAPTHUM OYJe TIIbKW YETBEPTHI Te-
peBipeHuil Bupio.

3 3a 3agma”oro HamihHicTIO enemeHTtiB: P1=0,1; P2=0,2; P3=0,9,
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P4=0,3, po3paxyBatu HafiliHICTh cxeMu (puc.15).

1 |—
- 3
2 |
4 |
3
4

Pucynok 15

4 BTK npoBoauTh KOHTPOJIb NPUIAIIB, IO BUMYyCKatoThes. [Ipumnanu
MaroTh MpuxoBaHi nedextu 3 imoipHicTio 0,15. [Ipu nepesipiil HasBHICTD
nedexty BusiBisieTbes 3 iMoBipHicTIO 0,9. Kpim Toro, 3 imosipHicTio 0,05
TOOPOSKICHUY MpHIIa]l MOXKE OYTH MOMUJIKOBO Bu3HaHU nedextHum. [Ipu
BUSIBJICHHI J1e(DeKTy mpuiaad OpakyroThcs. BusHauntu WMOBIPHICTH TOTO,
110 3a0paKoBaHUi TIpUIaa Ma€ Te(eKT.

5 ﬁMOBipHiCTb BIIyYCHHS B JECATKY JJIS JAHOTO CTPIIBILI MPU OHO-
My moctpini aopiBHioe 0,2. 3HalTH NMOBIPHICTh BIIYUYECHHS B JCCITKY HE
MEHIII TPHOX Pa3iB MPH AECATHOX MOCTPLTIaX.

6 [Ipu TpancnopTyBaHHI Ta BaHTXKHO-PO3BAHTAXYBAIBHUX POOOTaX
6% TeTJIMH BUSBIIIACS OMTHMU. SIka HMOBIPHICTH TOTO, 110 3 mMapTii B 1000
[EeTJIMH OUTUMH BUSBUTHCS HEe O11bm 70 mTyk?

7 IIpu MacoBOMYy BHUPOOHHIITBI IHTETPAIbHUX CXeM WMOBIPHICTH MO-
s Opaky nopiBHioe 0,005. 3HaliT UMOBIPHICTH TOTO, 110 B MapTii 3 600
BUpOOIB OpakoBaHMMH OyayTh HE OLIBII HIX TPU BUPOOU; PIBHO YOTUPH
BUPOOU.
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8 BunaskoBa BenmunHa X 3a7jaHa 3aKOHOM PO3MOALTY (Ta0u1.6):

Taomums 6
Xj -4 0 2 3 5
P; 0,1 0,2 0,1 p 0,3
3HalTH:

1) p;
2) ¢ynxkuiro posnoaity F(x) 11 rpadik;
3) marematnune criofiBanas M| X |;
4) nucnepcito D[X] i cepente kBaapaTtuuHe BiaxuieHHs o[ X];
5) P (0<<X<3).
9 IliapHICT IMOBIPHOCTI PO3MOILTY AEAKOI BUITAIKOBOI BEITHMYMHU
3a71aHa B TaKWH CIIOCIO:
0, x<1,
f(x)=4Ax, 1<x<2,

0, x>2.

Buznauntu koediuieHT A, (QyHKUIIO po3MOAUTY, MaTeMaTHYHE

CIO/IIBAaHHA, a TAKOXX WMOBIPHICTh TOTO, IO BUIIQJKOBA BEIMYWHA HAOy/eC

. . T
3HAYCHHS B IHTEpPBaJl [O;Z} .

10 BigmoBigHO A0 CTAaTUCTUYHUX CIOCTEPEKEHB JUIsl JAHOTO PETiOHY
B JIMMHI-CEPITHI MICSALSAX BIJHOLIEHHS BUTPAT HA Xap4yoOBl MPOAYKTH O 1H-
IIMX BUTpAT y cepeaHboMy ckiaaae 2,4. CepenHe KBaapaTuyHe BIAXUIICH-
Hs1 JopiBHIOE 0,2.

1) 3HaiiTi TMOBIPHICTH TOTO, IO B TOTOYHOMY POLIl BIAXUJICHHS BiJI-
HOIIIEHHS BUTPAT BiJ CEpPEAHBOr0 3HAUCHHS HE TepeBUIIUTH (,3.

2) 3anucatu GopMyId MILTBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILTY
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JUIS BUIIAJIKOBOTO 3HAa4yeHHsS BiaxwieHHs. [IpumyctuTtu, mo oOymMoBieHa
BEJIMYHMHA PO3MOJIICHA 32 HOPMAJIbHIUM 3aKOHOM.

11 MakcumanbHa TOBIIMHA CHITOBOTO TIOKPOBY 32 OCTaHHI 15 pokiB y
JaHI MICLIEBOCTI 3a JAaHUMH CIOCTEPEKEHb JOpiBHIOBaJAa (y CaHTUMET-
pax):

50 48 52 53 54 61 52 60
50 48 54 53 50 46 53 61

3HalTH AOBIpYl IHTEPBAIM JJIsI CEPEAHBOTO 3HAYCHHS TOBIIWHM CHi-
rOBOTO MOKPHUBY 3 HamiMHICTIO 0,95 1 cepeTHbOKBAAPATUYHOTO BiIXHIICHHS
B1JI cepeaHbOro 3HaueHHS 3 HamaiiHIcTIO 0,99. MaeThcs Ha yBasi, mo o0y-
MOBJICHA BEJIMYMHA PO3MO/I1JIEHA 32 HOPMAJILHUM 3aKOHOM.

12 JlaHi ekciepuMEHTy HaBejleHl B Tabmuil / B 6€3pO3MIpHOMY BH-
risiai. [loTpi6HO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TINOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIMHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) moOyayBaTH JIIHIIO perpecii.

Taomurs 7
X | 41 | 50 | 81 |104 120|139 |154|180|208 | 241
Y | 4 8 [10 14 |15 |20 |19 | 23 | 25| 30

Bapianm 2

1 I3 30 gerasneii, cepen sikux 10 BHIOT SKOCT1, BUMTAAKOBUM 00pa3oM
BuOuparoTh 20 neraneit. Slka KMOBIPHICTH TOTO, 1110 CEPEl HUX BUSIBUTHCS 7

JeTajaey BUIIOI IKOCT1?
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2 JliHi€ero 3B'3KYy, 1110 Ma€ YOTUPHU MPUIMaIbHO-TIEpEaBaJIbHUX MyH-
KTH, TIEPEIAEThCS TOBIJOMIICHHS. ﬁMOBipHiCTL TOr0, IO ITOBIJIOMJICHHS
Oyze mepeKkpydeHo Ha MepIioMy, APYyroMy, TPEThbOMY 1 YETBEPTOMY ITyHK-
Tax BiamosigHo gopiHioe 0,1; 0,15; 0,2 1 0,25. SIxka IMOBIpHICTH OJIepKaH-
HSI HECTIOTBOPEHOTO TTOB1TOMJICHHS ?

3 3a 3agaHoro HagikHIicTIO eneMenTiB: P1=P2=0,9; P3=0,8, P4=0,1,

po3paxyBaTu HaJilHICTh cxemu (puc 16).

Pucynok 16

4 Ha nmesxkomy 3aBomi mepmmii Bepcrar BupoOisie 40% yciei mpo-
AOyKIii, a apyru#i - iHmy. Y cepeanbomy 9 3 1000 neraneit, BupoOieHuX
MEepIUM BEPCTAaTOM, BUSBIIAIOTHCS OpaKOBAHUMM, a Jisl JIPYroro Bepcrara
- 1 getans 3 250. BumagkoBo obpana 3 yciei 1eHHOT IpOayKIlli JeTadbh BH-
SBUJIACA 3a pe3yJbTaTaMu MepeBIpKU OpakoBaHOKO. Slka WMOBIPHICTh TOTO,
110 BOHA 3p0o0JIeHa Ha NepIIoOMY BepcTaTi?

5 I'paBers HakMIa€ KUTbIS HA KUIOYOK, HMOBIPHICTD yAadl MPHU IbO-
My aopiBHioe 0,1. Bu3HauuTH WMOBIPHICTH TOTO, IO 13 IIECTH KUIEUb Ha
K1JIOYOK TTOTPAIIATH X04a O JBa.

6 V neskoMy MICTI B cCepeTHROMY 3a PiK HapOLKy0Thest 1200 miTeit.

HIMoBIpHICTh HapOHKEHHS XJIomurKa aopiBHIoe 0,51. BuzHauntu WMoBIp-
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HICTh TOTO, 1110 B JAHOMY MICTI 3a PiK XJIOMYUKIB HAPOJIUTHCA MEHIIIE, HIXK
IBUYNHOK.

7 CepenHe 4nca0 BUKJINKIB MOO1IRHOT TenedonHoi cranmii 1,7 3a 30
XBUJWH. Slka WMOBIPHICTH, IO 3a TOAWHY HaJliIe PIBHO JBa BUKIIHMKH,
OLIBIII ABOX BUKJIUKIB?

8 Bunasakoa BenruuHa X 3a7aHa 3aKOHOM po3noIiy (Tabi.8):

Ta0muia 8
Xj -1 1 2 3 5
Pi 0,2 0,1 P 0,1 0,2
3HalTH:

1) p;

2) ¢ynxkuiro posnoainy F(x) 11 rpadik;

3) marematnune criofiBanas M| X |;

4) nucniepciro D[X] i cepenne kBaapatuune BigxuieHHs o[ X];

5) P(0<X<3).

9 IliapHICTE IMOBIPHOCTI PO3MOILTY JAEAKOI BUITAIKOBOI BEITHMYMHU

3aa€THCA B TAKUH CITOCIO:

0, x<1,
f(x)=4A(2x+1), 1<x<2,
0, x=>2.

Buznauntu koediuieHT A, QyHKUIIO pO3MOAUTY, MaTeMaTHYHE

CIO/IIBAaHHA, a TAKOXK WMOBIPHICTh TOTO, IO BUIIQJKOBA BEIMYMHA HAOyeC

. . T
3HAYCHHS B IHTEpPBaJl [0;5} .

10 BiamoBimHO 10 MOKYMEHTAIii pO3MIp KYyJbKOMIIIIUITHUKIB TIO-

BuHHUN JopiBHIOBAaTH 100 MM. CepenHbOKBaApaTUYHE BIIXUICHHS PO3Mi-

60



Py KyJIbKONIIHUITHUKIB JopiBHIOE 1 MMm. [Ipunyctume BiIXuieHHsS po3Mi-
py KyabkomiamunHuky Big 100 MM He MOBUHHO TiepeBuIyBaTu 1,5 MM, 1H-
aKIe KyJIbKOITIITAITHAK OpaKy€eThCs.

1) 3HaiTH BiICOTOK OpaKy.

2) 3anucatu (GopMysId MIIBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILTY
pO3MIpy BHIMAJIKOBO B3SATHUX KYIbKOMIIMIMMHUKIB. [Ipunmyctutu, mo o0y-
MOBJICHA BEJIMYMHA PO3MO/I1JIEHA 32 HOPMAJIbHUM 3aKOHOM.

11 KinbkocTh MpalliBHUKIB TOPrOBUX MIAMPUEMCTB MICTa B pO3paxy-

HKy Ha 100000 rpH. TOBapoOOITy HAaBE/IEH1 HILKYE:

12 12 13 13 13 13 14 14 14 14
15 15 15 16 16 17 17 18 19 20

3HalTH JOBIpYl 1HTEPBAIIM AJIA CEPEIHBOTO 3HAYEHHS YMCIIa MpalliB-
HUKIB 3 HamiiHICTIO 0,95 1 cepemHbOKBaAPATHYHOTO BIAXUIIEHHS B1J cepe-
THBOTO 3Ha4YeHHS 3 HaaiHICTIO 0,99 . IIpumycTuTH, 1110 AaH1 B TaOIHI PO3-
MOJIIJICH] 32 HOPMAaJIbHUM 3aKOHOM.

12 Jlani ekciepuMeHTY HaBejeH1 B TaOnuIl 9 B 6e3p0o3MipHOMY BHU-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIIHE TIOJIC ;

0) BUCIIOBUTH TINOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIHHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHS JiHII perpecii ;

) moOyayBaTH JIIHIIO perpecii.

Taomuisg 9
X 1 2 3 4 5 6 7 8 9
Y 116,50/13,75|13,31|12,50/12,75|12,35|11,83/10,50| 9,83
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Bapianm 3

1 V¥V maprii 3 gecsatu neranei - BiciM cTaHAapTHUX. BU3HaunTH iimMo-
BIPHICTH TOT0, IITO CEPE]T IBOX BUIIAKOBO B3SATHX 3 MAPTIi AeTaneu € xoua 0
OJIHA CTaHJIapTHA.

2 ABTOMOOLTH OCHAIIEHUH BOMa MPOTHUYTIHHUMHU MPHUCTOCYBaHHS-
MH: MEXaHIYHUM 1 €JIEKTpUYHUM. MexaHIuHe CIparbOBY€E 3 IMOBIPHICTIO
0,9, a enmextpuune 3 iMoBipHIcTIO 0,8. SIka IMOBIPHICTH, III0 ABTOMOOLITb HE
YKEHYTh?

3 3a 3agaHoro HamiMHicTIO enemeHTiB: P1=P2=0,8; P3=0,1, P4=0,2

po3paxyBaTH HalIHHICTh cxemHu (puc. 17).

Pucynok 17

4 VImoBipHicTh TOTO, IO MpH GYpaBJICHHI MMapH OYayTh 3HAiICHi
IpyHTOBI Bojy, popiBuioe 0,3. [pyHTOBI BOAM CYNPOBOIKYIOTH TBEP/I I10-
ponu 3 imoBipHicTiO 0,6. Tam, 1e IpyHTOBUX BOJ HEMAE, TBEP/l MOPOIU 3Y-
CTpidaroThes 3 iMoBipHICTIO 0,8. 3HANTH WMOBIPHICTH TOTO, IO MPU OypaB-

JIeHH1 OyAyTh BUSIBJICHI TBEPi MOPOIH.

62



5 VIMOBipHiCTB TOTO, 1IT0 3pa30K LEMEHTHOTO KAMEHIO BUTPUMAE Jie-
CATh ITMKIIIB 3aMOpOKyBaHHsS-BinTaBaHHS aopiBHIOE 0,7. BumpoOyeTbcs
napTisi 3 JeCATH 3pa3KiB. BuU3HAYMTH HMOBIPHICTH TOTO, IO HE MEHII
BOCHMH 3pa3KiB BUTPUMAIOTh 1CITHUT.

6 VIMOBipHiCTH TOTO, IO Mapa B3YTTH, y35Ta BHIIAJKOBO 3 BHTOTOB-
JeHoi mapTii, OyAe BHUIOro raTyHky, fgopiBHioe 0,4. Busnauutu imMoBip-
HICTB TOrO, o cepea 600 map, Mo HAMIUIUMA IJIT KOHTPOIIO, Bix 228 10
252 nap B3yTTs OyayTh BHUILOTO TOTYHKY.

7/ Kacup omambanky oOCIyroBye B CepeHROMY OJHOTO KIIIEHTA 3a
15 xBunmH. Slka WMOBIPHICTB, IO 3a TOAWHY KAacHUpP OOCITYXHTh O1JIBII
TPHOX 40JI0BIK? PIBHO YOTHPHOX HOJIOBIKIB?

8 BunasikoBa BeyimunHa X 3a7aHa 3aKOHOM po3nozuty (tadm. 10):

Taomums 10
X; 2 3 4 5
P; 0,1 P 0,4 0,3
3HalTH:
1) p;

2) ¢ynxkuiro posnoainy F(x) 11 rpadik;

3) maremarnune criofiBanas M| X |;

4) nucnepcito D[X] 1 cepenne kBaapaTudHe BiagxuiaeHHs o[ X];
5) P (0<X<3).

O OyHKIIIA pO3MOALTY JEAKOI BUITAIKOBOI BEIMYMHU 3aJaHa B TaKUU

crocio:
0 ,x<0,
F(x)=4¢A+Bx* ,0<x<2,
1 ,x>2.
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Buznauntu koeditientu A 1 B, 3HalTH BUpaXeHHS IS HIIILHOCTI
IMOBIPHOCTI, MaTeMaTHUYHE CITOAIBAHHS 1 TUCIIEPCIIO0, a TAKOXX WMOBIPHICTH
TOrO, 1110 BUIIAJKOBA BeJMYnMHa HaOy e 3HaueHHs B inTepBaii [-1, 1].

10 CepennpoMicsYHUI TOBAPOOOIT y PO3paXyHKY Ha YNy HACEJICH-
HA B cepenHboMy ckianae 25 rp.oa. CepeaHe KBaapaTWYHE BiIXUICHHS
nopisntoe 0,3 Tp.of.

1) 3HaiiTi WMOBIPHICTH TOTO, IO B MOTOYHOMY POIll CEPEAHBOMICSY-
HUW TOBApOOOIr y PO3paxyHKy Ha NAYyIly HAcEJeHHS BHage Hux4de 24,5
rp.ox.

2) 3ammcatu (GpopMynH MIIALHOCTI Ta QYHKINI PO3MOIITY sl BUTIAI-
KOBOTO BIIXHJICHHS CEPETHBLOMICSYHOTO TOBAPOOOITY BiJl CEPEAHHOTO 3HA-
gyeHHs. [Ipunmyctrtu, mo oOyMoBIeHa BEIMYWHA PO3MOIIJICHA 32 HOPMaJlb-
HUM 3aKOHOM.

11 Yac, 3arpadyBanuii Ha OypaBiCHHS IIMYypIB Y CKEIbHIA MOPOI,
npu 25 He3aNeKHUX TUISHKAX BUSBUBCS HACTYIHUM (Y XBIJIMHAX):

11,0 10,0 95 100 103 11,0 120 10,0
103 9,0 9,5 100 10,3 11,0 120 125
9,5 100 103 110 125 105 103 110 120
3HaNTH MOBIpYl 1HTEPBAIM IJIsI CEPEIHHOTO 3HAYCHHS OOYMOBIIEHOI
BeNMuuHU 3 HamiiHIcTIO 0,95 1 cepeIHbOKBAAPATUYHOTO BIAXUJICHHS BiJ
cepeaHpOro 3HaueHHs 3 HafginuHICcTIO 0,99. [lepenbadaeTbes, M0 00yMOBIIe-
Ha BEJIMYMHA PO3MOJILICHA 32 HOPMAJILHUM 3aKOHOM.

12 Jlani ekciepuMeHTy HaBeeH1 B Tabnuill 11 B 6€3po3MipHOMY BU-

risiai. [loTpi6HO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;
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0) BUCIIOBUTH TINOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTH KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIHHOTO 3B'SI3KY;
B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) MoOyayBaTH JIIHIIO perpecii.

Tabmmis 11
X o1 (13 |06 |10 1,2 |18 |2,1 |27
Y 1,04 11,08 (0,94 1,06 |1,35 |2,01 |2,62 |3,00

Bapianm 4

1 Yotupu KBUTKH y T€aTp PO3IrPYIOTHCS BUITAJKOBUM YHHOM CEPE
I'ITH FOHAKIB 1 CIMOX JiBYaT. BU3HAUYUTH MMOBIPHICTH TOTO, IO KBUTKH Ii-
CTaHyThCS JBOM IOHAKaM 1 IBOM JiBYaTaMm.

2 Ha aBTOMaTW4HIN JiHII, MO CKJIAAAETHCSI 3 YOTHPHOX IMOCIITOBHO
TIPAIIOIOYHX BEPCTATIiB, BUTOTOBIISIOTHCS AesKi fetani. MIMoBipHicTh BHTO-
TOBJICHHSI OpakoBaHOI JeTayll Ha MEPIIOMY, IPyromMy, TPEThOMY 1 4eTBep-
Tomy Bepctatax gopisarioe 0,05; 0,06; 0,07 1 0,08. Buznauntu WMOBIpHICTH
MOSIBU HE OpaKOBaHMX JETaJICH.

3 3a 3agma”oro HamihHicTIO enemeHTtiB: P1=0,9; P2=0,1; P3=0.8,

P4=0,2, po3paxyBatu HafiitHICTh cxeMu (puc. 18).
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2 |—
_ 1
2 ||
2 |—
3
4
Pucynok 18

4 Jleramb MOKe HAIXOIUTH Jii OOpPOOKHM Ha TMEpIIUN BepcTaT 3
iMoBipHicTIO 0,2, Ha Apyruit 3 iIMOBIpHICTIO — 0,3 1 Ha TpeTiit 3 IMOBIpHIC-
Ti0 0,5. BimcoTok Opaky ckiamae s nux BepcTaTiB BiamoBigHo 0,2%,
0,3% 1 0,1% . 3HaifT; “MOBIPHICTH TOTO, IO ACTalb MICIsA 00pOOICHHS
BUSIBUTHCSI OPAaKOBAHOIO.

5 Illo imoBipHiIIe: BUTPAaTH B PIBHOCHJIBHOTO CYMPOTHUBHUKA TPHU
napTii y miaxu i3 mecTd 4Yd YOTHPHU MapTii 3 BOCbMH, SIKIIO HIYUI HE Bpa-
XOBYIOThCS.

6 Y MexaHiuHOMY IieXy npamoroTh 120 Tokapis. MMoBipHicTs TorO,
10 KO)KHOMY TOKaplo y JaHWW MOMEHT 4acy 3HaJ00UThCS pi3ellb JaHOTO
tuny, AopiBHIOE 0,2. CKUIbKYU PI3IIB JaHOTO TUIYy TOBUHHA MAaTU 1HCTPY-
MEHTaJIbHa KOMOpa, 1100 3a0e3neunTtr 3 iMoBIpHICTIO 0,95 moTpedu B HUX?

7 Tlpu aptunepiiickkoMy o0CTpiil “Mo miomax”’ Ha OJUH TeKTap Mo-
najae B 11 B cepenubomy 500 cHapsiaiB. Busnauntu MMOBIpHICTh pyHHY-
BAaHHs OMiHIaXa mIomero B 20 M2, SKIIO BiH BUTPUMY€E HE O1JIbII OJTHOTO

BJIYUYCHH:.
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8 BunaskoBa BenmunHa X 3aj[aHa 3aKOHOM po3moaiiy (Tadi.12):

Tabmuist 12
X; -3 -1 0 1 4
Pi 0,2 0,3 P 0,1 0,1
3HaiTH:

1) p;

2) ¢ynxkuiro posnozaity F(x) 11 rpadik;

3) maremarnune criofiBaras M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxuieHus of X J;
5) P (-1<X<5h).

O ®OyHKIIS pO3MOAITY ASSKOI BUMAAKOBOI BEIMUYMHM 3aJa€ThCS B Ta-

KHH CI10Ci0:
0 ,x<0,
F(x)=<{AX*+B ,0<x<],
1 ,x=>1.

Busnauntu nmapametpu A 1 B, 3HaiiTH BUpaxeHHS IS IUTBHOCTI
IMOBIPHOCTI, MaTeMaTUYHE CIIOJ[IBaHHS, a TAaKOX HMOBIPHICTH TOTO, IO
BHITQ/IKOBA BeJIMUMHA HAOy/1e 3Ha4eHHS B iHTepBaii [1/2; 3 ].

10 TIpomykTuBHICTH Mpalli Mo x;a10603aBogax 00JaCTI B CEPEAHHOMY
ckiagae 2672 r.o./mic. Cepeqne kBagpaTudHe BiaxuieHHs aopiBHioe 300
r.o./mic.

1) 3aiiTu WMOBIPHICTH TOTO, IIO B MOTOYHOMY MICSII MPOTYyKTHUB-
HicTh Tpaii Oyne He Huwxkue 2700 rp.op.

2) 3anucatu GopMyau MUILHOCTI Ta (PyHKIIT PO3MOALTY JUIsl BUMIA/-
KOBOT'O BIIXHWJICHHS MPOMYKTHUBHOCTI Tpalll Bif 1i cepeaHbOro 3HAYCHHS.
[TpuitHsaTH, 1110 00YMOBIJIEHA BEJIMYMHA PO3MOICHA 32 HOPMaJbHUM 3aKO-

HOM.
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11 IMutoma Bara mpoIOBOJILYUX TOBAPIB (Y BIACOTKAX) Y TOBAPOOOITy
TOPTOBUX MIIMPUEMCTB HaBeI€HA HUXKYE:
81 85 81 82 81 81 80 81 79 81
81 82 80 80 79 83 79 /8 79 77

3HANTH OBIpYl IHTEPBAIM ISl CEPEAHLOTO 3HAYCHHS MMUTOMOI Bard
3 HaginHIcTIO 0,99 1 cepeHbOKBAAPATHYHOTO BIIXUJICHHS Bl CEPEIHBOTO
3Ha4YeHHS 3 HajiiHICcTIO 0,95. Maethcs Ha yBa3i, IO BUMAKOBA BEIUYHHA
po3moiiyieHa 32 HOpMajJbHUM 3aKOHOM.

12 Jlani ekciepuMeHTy HaBeleH1 B Tabnuill 13 B 6€3po3MipHOMY BU-
risiai. [lotpi6HO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) MoOyayBaTH JIIHIIO perpecii.

Taommm 13

X! 0 4 10 15 21 29 36 o1 68 75

Y | 66,7 | 710 | 76,3 | 80,6 | 85,7 | 929 | 99,4 |113,6|125,1 | 134

Bapianm 5

1V myxmsni 3aaxonarbes S0 oqHakoBUX Kyiib, 3 HUX 10 modap6o-
BaHux. HaBmanHs BuTArim 3 Kyini. 3HalTH MMOBIPHICTH TOTO, IO 2 KyIi
OynyTh modapboBaHi.

2 Jlnsa curHamizanii mpo MOXKeKy BCTAHOBJICHI JIBa HE3aJEKHO IMpa-
IIIOFOYNX HJATUYHUKH. ﬁMOBipHiCTL TOTO, IO TP TOXKEXK1 JATYUK CTPAIIFOE,

JUTSI TIEpIIOro 1 Apyroro BiamoBiaHo aopiBHioe 0,9 1 0,95. Buznauntu fimo-
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BIPHICTH TOTO, IO MPH MOKEXK1 CIPAITIOE X04a O OUH JaTUHK.
3 3a 3ama”oro HamgihHicTiO enemenTiB: P1=0,2; P2=0,4; P3=0,1;

P4=0,1; P5=0,2, po3paxyBatu HajiitHicTh cxemu (puc. 19).

Pucynok 19

4 Ha cranmiro ouunieHHs cTidHUX BoJ 10% CTOKY HaaXOIWTh 3 Tep-
mroro mignpremctsa, 40% - i3 gpyroro, a iHme - i3 TpeTboro. MMOBipHIiCTb
MOSIBU Y BOJ1 COJIEH BaXKKUX METAJIB ISl IEPIIOTO, APYTroro 1 TPEThOro Mi-
anpuemcTBa BiamoBigHo mopisHIoe 0,01; 0,02; 1 0,04. Busnauutu iiMoBip-
HICTb MOSIBH COJIEH BKKMX METAJIIB Y BChOMY CTOII.

5 Jlnsa 3amycKy JAEsKOi YCTaHOBKH HEOOXI1THO BKJIIOYHTH 6 OJIOKIB.
ﬁMOBipHiCTb TOTO, IO OJIOK BKJIFOYUTHCS TPH HATUCKAHHI BIIMOBIIHOI
KHOIIKM Ha MyJIbTI KepyBaHHs, AopiBHIOE 0,9 mns koxHOoro 0joky. Hatuc-
HYTO BCl KHOTIKA. BU3HAUUTH MMOBIPHICTH TOTO, I0: ) YCTAaHOBKA MPAITIO-
BatuMe; 0) 1Ba OJOKU HE BKIIFOYATHCS.

6 UuransHuii 3an iHCTUTYTY po3paxoBanuii Ha 300 CTyIeHTIB, KOXK-
HUN 3 sKkux 3 IMOBIpHIcCTIO 0,2 Oepe Ha aOOHEMEHTI AHTJIO-POCIACHKUIA
cioBHUK. CKIJIbKM TaKMX CIIOBHUKIB Ma€ OyTH Ha aOOHEMEHTI, 11100 3 iMo-
BipHicTIO 0,85 MOXxHa Oyi10 3a0e31meunTH BCiX Oaxayux?

/7 IMOBIpHICTh MOSIBU OpakoBaHOTO BUPOOYy TPH MacOBOMY BHPOO-
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HunTB1 qopiBHIOE 0,002. BuzHaunTt MIMOBIpHICTH TOTO, 110 B mapTii 3 2000
BUPOOIB 3HAIACTHCS OLMIBII M'ATH OpPaKOBAHMX.

8 BumankoBa BenmunHa X 3a7jaHa 3aKOHOM pO3MoALTy (Taosm.. 14).

Tabmuis 14
X; -1 0 2 3 4
Pi 0,3 0,1 P 0,1 0,2
3HaiTH:

1) p;

2) ¢ynxkuiro posnozaity F(x) 11 rpadik;

3) marematrune criofiBanas M| X |;

4) nucnepcito D[ X |1 cepeane kBaaparuuHe Biaxunenus o[ X];

5) P(0<X<h).

9 H1ibHICTh IMOBIPHOCTI JI€SIKOT BUMAAKOBOT BEJIMUWHUA 3a/a€THCS B

TaKWUH CII0CIO:

0, X <0,
f(x)=4C(x*+2x),0<x<1,
0, x>1.

Buznauntu xoedimient C, QyHKITIIO po3MOaLTy, MAaTEMAaTHIHE CITOT1-
BaHHS, CEPEIHHLOKBAIPATUYHE BIIXWIICHHS, a TAKOX WMOBIPHICTH TOTO, IIIO
BHITQ/IKOBA BEJIMUMHA HAOy/1e 3HAaYCHHS B iHTepBaii [1/4; 1].

10 [IpoBeaeHi BUMIpU TOBKUHHU TOUYHO BiAPEryIbOBAHUM MPHUIAIOM.
CepeaHbOKBapaTUYHE BIAXUICHHS TOMUJIIKY TTPUIIATy TOPIBHIOE 5 CM.

1) 3HailTu MMOBIPHICTH TOTO, IO MOMUJIKA PH BUMIpPI MEPEBUILITUTH
15 em:

2) 3anucatu (GopMyNId MILTBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILITY
noMuwiku Bumipy. [lpuitHsaT, 1o oOyMoOBIeHa BeJIMYMHA PO3MOJILICHA 3a
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HOPMAaJIbHUM 3aKOHOM.
11 TIpoBeneHi BUMIPH €MHOCTI KOXHOTO 3 19 KOHIEHCATOpIB Aaiv
HACTYIHI pe3yybraTH (y Mikpodapaaax)
35 38 40 43 40 43 3,7 43 43
45 38 40 38 40 43 3,7 43 3,7 4,0
3HalTH AOBIPYI IHTEPBAIM JJII CEPEIHHOTO 3HAYEHHS €MHOCTI KOH-
neHcaTopiB 3 HafgiiHIcTIO 0,95 1 cepeHLOKBAAPATUYHOTO BIAXUIJICHHS BI
cepeHboro 3HaueHHs 3 HamaiiHicTIo 0,99. [IpumycTuTH, 110 €MHICTH KOH-
JICHCATOPIB PO3MO/ILJICHA 32 HOPMaJIbHUM 3aKOHOM.
12 Jlani ekciepuMeHTy HaBeleH1 B Tabnuill 15 B 6€3po3MipHOMY BU-
risiai. [loTpi6HO:
a) moOyayBaTH KOPEJAIiHE TI0JIE;

0) BUCJIOBHUTH TIIOTE3y MPO BUJ CTATUCTUIHOI 3aJCKHOCTI MK X 1

B) 3HAWTHU PIBHSHHSA JiHIT perpecii;

) MoOyayBaTH JIIHIIO perpecii.

Taomurs 15

X 0 1 2 3 4 3) 6 7 8 9

Y 300|291 |284 281|280 2/,7|27/5|272|27,0]| 26,8

Bapianm 6

1 BusHaunuTu WMOBIPHICTH BiATagaTH TpH yucia B rpi “CroptioTto 5
336”.

2 lpunam, mo mparioe IpoTAroM J00H, CKIIAAETHCSA 3 TPhOX BY3IIIB,
KOKHUW 3 SKUX, HE3aJIEKHO BiJ 1HIIUX, MOXKE 3a IIEW 4ac BUUTH 3 Jamy.

HecmpaBnicTs x04a 6 0AHOTO 3 BY3JiB MPU3BOAUTH 10 BIAMOBJICHHS IMPH-
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nagy B IijoMy. MIMOBipHiCTH G€3BiIMOBHOI poGOTH IPOTArOM HOOH I
MEepILOro, APYyroro i TpeThoro Bysia BianoBiaHo popisHioe 0,9; 0,951 0,85.
Buznaunty IMOBIPHICTH TOTO, IO MPOTATOM 100M Tprutaa Oyze mpartoBa-
TH O€3B1AMOBHO.

3 3a 3aga”oro HamihHicTIO enemeHTtiB: P1=0,3; P2=0,2; P3=04,

P4=0,5, P5=0,3, po3paxyBaTu HaaiiHICTh cxemu (puc. 20).

1 3 5
2 4 5
Pucynok 20

4 Ha pesxiit padpurti 30% npoayKiili BUpOOIIE€THCS TIEPIIO0 MaIlTH-
HO10, 25%- Ha APyTiii, a 1HIIIa TPOAYKIIisA — Ha TpeThid. [lepma MammHa qae
1% Opaky, apyra -2% 1 Tpetsa-3%. BunagkoBo oOpaHa OAUMHUILI MPOTYKITIT
BUSIBIJIACS OpakoBaHOIO. Bu3HauuTH WMOBIPHICTH TOTO, 110 BOHA BUTOTOB-
JieHa Ha MepIii MaluHi.

5 Bepcrar-aBTomar BupoOmsie 70% ycix BUpOOIB IEPIIUM COPTOM, a
1HII - gpyrum. [oTpiOHO BU3HAUKTH, 11O € OLIBII WMOBIPHUM - OJIEpKATH
JIBa TIEPIIOCOPTHUX BUPOOH 3 M'ATH HAa BMAHHS BITIOpaHUX, YU M'SATh Iep-
IIOCOPTHHUX 3 JACCSTH.

6 [lo TexHIYHOrO BOJOMPOBOAY MiAKIIOYeHO 160 mamprueMcTs,
KOXHE 3 SKUX 3 IMOBIpHICTIO (0,7 y BU3HAuU€HHUH MOMEHT 4acy 3[1MCHIOE
n00ip Boau 3 Mmarictpaii. BusHauntu MMOBIPHICTH TOTO, IO B JAHUWA MO-
MEHT 4acy 3a0ip Boau poossats He MeHIr 80 1 He Outbin 120 mianpueMCTB.

/ PapmioamapaTypa BiJIMOBIISIE B CEPEIHbOMY OJIMH Pa3 Ha MICSIIb.
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3HaNTH UMOBIPHICTH TOTO, IO MPOTATOM JBOX THXKHIB pajioamnaparypa He
BIJIMOBHUTb.

8 BunasikoBa BeymunHa X 3a7jaHa 3aKOHOM po3mouty (Tadi. 16):

Taomung 16
X; -5 1 2 3 4
Pi 0,4 0,2 P 0,1 0,1
3HAUTH:

1) p;

2) ¢ynxkuiro posnoxaity F(x) 11 rpadik;

3) marematnune criofiBanas M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxuieHus of X |;

5) P (-6<X<3).

9 IIimpHICTh IMOBIPHOCTI BHMAJAKOBOI BEIMUMHU 3aJAETHCS B TAKHIMA

crocio:
0 ,x<0,

F0=4A0C+2) ,0<x<1
0 ,x=>1

3HaiiTu mapameTp A, QyHKIIII0 pO3IMOIiTy, MATeMaTHYHE CIIO [IBaHHS,
CEepEeTHHOKBAIPATUYHE BIIXWICHHS W WMOBIPHICTH TOTO, IO BHUITaJIKOBA
BenMurHA HaOye 3HaueHHs B iHTepBai [0.3, 2].

10 IlpoBeneni BuMipHu AiaMeTpa TpyOH MPUIIaaoM, IO Ja€ CUCTeMa-
TUYHE 3aHKEHHS po3Mipy Ha 2 cM. CepenHbOKBAAPATHYHE BiIXHIJICHHS
MTOMUJIKH TIPUJIaay JOPIBHIOE 1 cMm.

1) 3HaiiT MMOBIPHICTH TOTO, IO MOMUJIKA TIPU BUMIpPI MEPEBUILITUTH

3 cMm.
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2) 3anucatu (popmMynau HIUIBHOCTI Ta (QPYHKIT PO3MOILTY MOMUIKA
BuMipy. IlpumyctuTh, mo odyMoBiIeHa BEeIMYMHA PO3MOALICHA 32 HOpMa-
JILHUM 3aKOHOM.

11 Burpatu yacy (JOAMHO-TOJWH) Ha BUPOOHUIITBO 111 3epHa, 3a-
(bikcoBaHI MPH MIOACHHOMY KOHTPOJII IPOTATOM JIBOX THXKHIB, TaKi:

812 817 820 821 820 817 8,22
827 822 817 832 820 821 8,16

[Ipunyckarouu, 110 YaCoB1 BUTPATH PO3MOIIICHI 32 HOPMAJIBHUM 3a-
KOHOM, 3HalTH JTOBIpYl 1IHTEPBAIH JUIsI CEPEAHHOTO 3HAUYCHHS YaCOBHUX BU-
TpaT 3 HaAiiHIcTIO 0,99 1 cepeAHBOKBAIPATUIHOTO BIIXHIICHHS BiJ Cepe/l-
HBOT'0O 3HaUeHH 3 HaaiHICTIO 0,95.

12 JlaHi ekcriepuMeHTY HaBeJieHl B Ta0iuil 17 B 6€3p03MipHOMY BH-
risiai. [loTpi6HO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TINOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTH KOEQIIIEHT KOPETSALIi 1 TICHOTY JIHIHHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) moOyayBaTH JIIHIIO perpecii.

Taomums 17
X 0 2 3 4 5 6 8 10
Y 4.3 51 5,6 74 8,8 97 | 101 | 94

Bapianm 7

1 I3 mectu kaptok 3 Oyksamu "JI", "I, "T","E", "P","A" BubuU-
paroTh HABMAHHA Y BU3HAUCHOMY MOpsiKy 4. BuzHauuTu WMOBIPHICTH TO-

ro, 1o npu upoMy Buiize cioso "THUPE".

74



2 Tpu CTpiNbIIi CTPINAIOTH Y IiTb. FIMOBIpHICTH BIyYEHHS B LiJIb IS
MEePIIOro, APYroro 1 TPEeTbOro CTPUIbIA BiAmoBigHO aopiBHIOE 0,6; 0,7 1
0,75. BuzHaunTy WMOBIPHICTH X04a O OJHOTO BIYYCHHS B II1JIb, SKIIIO KO-
KE€H CTpLIenb 3pOOUTH IO OJTHOMY TTOCTPLITY.

3 3a 3amanoro HamiuHIcTIO eiieMeHTiB: P1=0,9; P2=0,3; P3=0,2,

P4=0,1,po3paxyBaru HaiiHICTh cxemH (puc. 21).

2 |— 3 |—
2 || 3 |
3 |
1
4 ||
Pucynok 21

4 'V nexy mpaiooTh Tpu aBToMartu. [lepmmii Bumyckae 35% ycix
neraneit 1 mae 2% Opaky, npyruii aBromat Bumyckae 30% ycix aeranei i
nae 3% Opaky, TpeTiii aBTomMaT Bumyckae 35% ycix nmeraneit 1 gae 1% Opa-
Ky. Bu3HaunTy IMOBIpHICTh HAIXOKEHHS JJI CKJIQJaHHS OpakoBaHOI Jie-
TaJji, BATOTOBJICHOI APYTUM aBTOMAaTOM.

5 CryzaeHt BuUOHMpAE TaKy €K3aMEHAIlIMHY «CTPATETIIo». Y cepel-
HbOoMYy 3 20 muTaHh TpOrpamMu 3 KOXKHOTO IMpeaMeTa BiH HE TOTYeE JIBa,
CIIO/TIBAIOYNCh, 110 MAJOWMOBIPHO BUTATTH OUIET BiApasy 3 JBOMA «IOra-
HAMW» TIATAaHHSIMH, TUTBKH B IIbOMY BUTIAJKY CTaBUTHCS HE3aJ0B1IbHA OIIi-
HKa. Slka IMOBIpHICTH OZCp>KaHHS HE OUIBIN JBOX HE3aI0BIILHUX OIHOK,

SIKIIO B cecli ckirazaerhbes 10 icmuTiB 1 3a1KiB?
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6 Ha mozeni rpe6ii BcraHoBnerno 120 natumkis. MMoBipHicTs iXHBO-
IO HEMPaBUJIBHOTO MiJIKJIIOUEHHS IO BUMIPIOBAIBHOI YCTAHOBKH JJISI KOXK-
Horo nopiBHioe 0,1. Buznauntu iMOBIpHICTD TOTO, 1110 HEMPABUIBHO MiJIK-
JIF0YEHO He Oubil 15 AaTyuKiB.

7 Y cepenHproMy AaHUU BT Mara3nHa oOCIyrOBY€E TPhOX KJIEHTIB
3a 20 xBuJIMH. SIka IMOBIPHICTD, 1[0 32 TOAMHY 00CTY>KaTh HE O1IbII 4 KJTi-
€HTIB; PIBHO 9 KIT€HTIB?

8 Bunaakoa BenruuHa X 3a7jaHa 3aKOHOM po3noIity (Tads. 18):

Taomums 18
X; -2 -1 1 4 5
Pi 0,1 p 0,2 0,1 0,2
3HaUTH:

1) p;

2) ¢ynxkuiro posnozaity F(x) 11 rpadik;

3) marematnune criofiBanas M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxumieHus of X |;

5) P (-2<X<4).

9 IlimpHICTH IMOBIPHOCTI JIESIKO1 BUIIAIKOBOI BEIMYWHH 3a7A€THCS B

TaKWUH CII0CIO:

0, x>0,
f(x)=<A(x+2), 0<x<],
0, x=>1.

Busnauntu koedimieHT A, QyHKIIIO pO3MOALTY, MATEMaTUYHE CIIO-
JiBaHHS, CEPEIHE KBAIPATUYHE BIIXHWIICHHS, 4 TaKOXX WMOBIPHICTH TOTO,
10 BUMIQJIKOBA BeJIWYWHA HAOyJe 3HaueHHs B iHTepBami [1/2;2].

10 PiBeHb 30MTKOBOCTI BUPOIIYBAHHS OBOYIB Y CLILCHKOTOCMOAAPCH-
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KUX MIANPUEMCTBAX y cepenHboMy ckianae 43%. CepemnHe KBaapaTUIHE
BIIXUJICHHS JOPIBHIOE 6%.

1) 3HaiiTi TMOBIPHICTH TOTO, 110 B MOTOYHOMY POIll 30UTKOBICTH HE
nepeBUIUThL 42%);

2) 3anucatu GopMyaH MUILHOCTI Ta (PyHKIIT PO3MOALTY JUIsl BUMIA/I-
KOBOT'O BIJIXWJICHHS 30MTKOBOCTI BiJl ii cepequboro 3HaueHHs. [Ipumycrtu-
TH, 1110 OOyMOBJICHA BEJIMUMHA PO3MOIIICHA 32 HOPMAJILHUM 3aKOHOM.

11 Bumipu gacy, HEOOX1THOTO JJisi BUTOTOBJICHHSI BUBHAYEHO] JIeTal,
JlaJId HACTYTIHI pe3ynbTaTH (y XBUJIMHAX):

130 101 11,2 98 113 125 10,1 11,1 118

115 10,7 100 106 118 113 10,5 11,5 124

[Tpumyckaroun, mo 00yMOBIICHHUI Yac PO3MOIITICHUHN 32 HOPMAJIbHUM
3aKOHOM, 3HAWTH JOBIPYl IHTEPBAJIM JIJIsl CEPEIHHOTO 3HAUCHHS Yacy 3 Ha-
nivinicTio 0,95 1 cepeTHPOKBAIPAaTUIHOTO BIAXUJICHHS BiJ] CEPEIHLOTO 3HA-
yeHHs 3 HaalnHicTio 0,99.

12 Jlani excriepuMeHTY HaBeseH1 B Ta0iui 19 B 6e3po3MipHOMY BH-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;

r) MoOyayBaTH JiHIIO perpecii.

Tabmuus 19
X 04 | 08 | 1,2 | 16 | 20 | 24 | 28 | 3,2
Y (043 094|191 | 101 | 40 | 456 | 6,45 | 8,59
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Bapianm 8

1V npsiMokyTHOMY OpOHBOBOMY HIUTI po3MipaMu 2 M Ha | M € He-
BUJIMMA JJIs1 CyNIPOTUBHUKA amOpa3ypa po3mipamu 10 cm Ha 10 cm. Busna-
YUTH UMOBIPHICTH TOTO, IO KYJISI, [0 TOTpanuia B IIHUT, IOTPANUTH B aM-
Opasypy, SKIO BIyYCHHs B Oy/Ab-IKY TOUKY LIIUTA MOXJIMBE.

2 VIMOBIipHICTH CBO€YACHOTO OJlepkaHHs BaHTaXy jpopisHioe 0.8, a
HMOBIPHICTh TOTO, IO yHaKyBaHHS BaHTaxy He Oyme ymkomkene — 0,7.
Ska WMOBIPHICTb, 110 BaHTaX Oy/Jie OTPUMAaHUN BUACHO B HEYIIKOKEHOMY
ynakyBaHH1? Slka IMOBIPHICTb, sika OyJe JOTpMMaHa Xxo4a O ofHa 3 YMOB:
1) BaHTaX OTpUMaHUI BYACHO; 2) YIIAaKyBaHHS HEYIIKOKEHE?

3 3a 3aga”oro HamihHicTIO enemeHTtiB: P1=0,8; P2=0,9; P3=0,7,

P4=0,2, po3paxyBatu HaJiliHICTh cXxeMu (puc.22).

Pucynok 22

4 Ha cknaml 3HaXOASATHCS €JIEKTPOJIaMITi, BUTOTOBJICHI JBOMA 3aBO-
namu. Cepen Hux 70% BHUrOTOBIICHI MEPIIUM, & 1HIII - IPYTUM 3aBOJIOM.
Bigomo, mo 3 koxxanx 100 1amMmmoyok, BUTOTOBJICHUX MEPIIAM 3aBOJOM -

90 3am0BONIBHSIOTH CTaHAAPTY, a 3 100 mamn BurotoBieHNX Apyrum - 80
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3aJIOBOJILHSIOTH CTaHIAPTy. BHU3HAUMTH WMOBIPHICTH TOTO, IO y35Ta HA
BMaHHS JJaMII0uKa Oy/ie 3aI0BOJIbHATH BUMOTaM CTaHIapTYy.

5 VIMOBipHICTh BITyYeHHS B JAECATKY JUIS JAHOTO CTPiIbIA TIPH OJHO-
My nocTpim nopiBaioe 0,8. Buznauutu WMOBIpHICTH TOTO, 110 pu 10 He-
3QJIeKHUX TTOCTPIJIaX BIyYEHb Y ACCATKY Oy/ie He MEHIII 7.

6 Illxoma mpuiimae B mepmii kimacu 200 mitedi. BusHauntu MmMoBIip-
HICTh TOTO, IO Cepea HUX BUABUTHCA HE MeHII 100 AiBYMHOK, SKIIO XJIOT-
YUKU CKJIQJIal0Th y cepeaaboMy 48%.

7 Tpoc ckmamaerbess 3 200 OKpeMHX CTalleBUX JKWI (JIPOTIB).
ﬁMOBipHiCTb TOTO, IO OJHA JKWJIa HE 3aJO0BOJIbHSE TEXHIYHHM YyMOBaM,
nopiaioe 0,015. Tpoc OpakyeTbcs, SIKIO B HbOMY Ounbiie 4 medexTHux
XKuj. BusHaunTn MIMOBIPHICTH TIOSIBU OpaKy.

8 BumnankoBa BenmunHa X 3a7aHa 3aKOHOM po3moALTy (Tadir..20):

Tabmui 20
X; -2 0 1 3 5
P; 0,2 0,1 0,1 p 0,4
3HalTH:

1) p;

2) ¢ynxkuiro posnoxaity F(x) 11 rpadik;

3) marematnune criofiBanas M| X |;

4) mucniepcito D[X] 1 cepenne kBaapaTuune BigxuiaeHus c[X];

5) P (-1<X<6).

9 [IibHICTH IMOBIPHOCTI BHITAJKOBOI BEIWYWHU 33TA€THCA (QYHKITI-

€10:
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0, x<l1
f(x)=<AX*, 1<x<2
0, x=2.

3HaiiTu KoediieHT A, QYHKILIIO PO3MOALTY, MaTeMaTUYHE CIOJIi-
BaHHS 1 JUCIEPCII0, a TAKOK MMOBIPHICTH TOTO, IO BUIIAKOBA BEJIMYHHA
HaOye 3HadeHHs B iHTepBai [0;3].

10 KoHTpomo€eThCsl €MacTU4HICTh CUHTETUYHOI mpspki. [Ipshka BBa-
KAETHCS MPHUJIATHOI, SKIO €IaCTUIHICTB i1 yKIajeHa B Mexax Big 1,5 mo 2
Cepenne 3Ha4CHHS €1aCTUIHOCTI O6epeThes piBHUM 1,75. CepeHbOKBaIpa-
TUYHE BIIXUJICHHS €IaCTHYHOCTI MopiBHIOE (),2

1) 3naiiTi BiICOTOK OpaKy.

2) 3anmcatu (OpMyIHM HIIILHOCTI PO3MOAITY 1 (PYHKIII PO3MOALTY
€JIACTUYHOCT1 BUIIAJKOBO Y3ITOro 3paska mnpsoki. [Ipunmycturu, mo odymo-
BJICHA BEJIMUMHA PO3MOiJICHA 38 HOPMAIbHUM 3aKOHOM.

11 [IpoBeneHi BUMIpHu 4acy poOOTH TM3EIbHOIO JIBUTYHA OJIHIE€T Ma-
PKH IO TIEPIIOTO KaMPEeMOHTY Jajid HACTYIHI Pe3yabTaTH ( y TOAUHAX):

3960 5000 4250 3680 4000 4360 4120
4720 4640 3920 5600 4880 4040 4800 5240
3HaANTH MOBIpYl 1HTEPBAIW IJIs CEPEAHBOTO 3HAYEHHS PECypCy JBH-
ryHa 3 HamaiiaicTio 0,99 1 cepeqHbOKBAAPATUIHOTO BIIXWJICHHS Bij Cepe/l-
HbOTO 3Ha4YeHHs 3 HaiiHIcTIO 0,95. [Ipuiinary, mo oOyMoBIeHa BEIMYMHA
po3mo/iiyieHa 32 HOpMajIbHUM 3aKOHOM.

12 JlaHi excriepuMeHTY HaBeseH1 B Ta0iuil 21 B 6e3p03MipHOMY BH-
risiai. [loTpi6HO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIHOTO 3B'SI3KY;

B) 3HAWTHU PIBHSHHSA JiHIT perpecii;
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) MoOyayBaTH JIIHIIO perpecii.

Tabmnist 21
X 1 2 3 4 5 6 7 8
Y 100 | 85,6 | 74,4 | 65,3 | 56,7 | 43,3 | 40,8 | 34,8

Bapianm 9

1 Ha ckmazi Tenearenbe € m'SITHAIIATh KIHECKOIIIB, TPUIOMY JECAThH
3 HAX BHUT'OTOBJICHI MOCKOBCBKHMMHM, a 1HIII - JIbBIBCHKHMM 3aBOJIOM. 3HAWTHU
WMOBIPHICTB TOTO, IO CEpe/l M'ATU HaBMaHHS Y35TUX KIHECKOIIB BUSBUTH-
Csl TPY KIHECKOITH, BUTOTOBJICHI MOCKOBCHKHUM 3aBOJIOM.

2 AGoneHT 3a0yB ocTaHHIO IU(py HOMepa TenedoHy 1 Habupae i Ha
ynauy. 3HalTH WMOBIPHICTH TOTO, 1[0 OMY JOBENETbCS HAOMpaTH HOMEP
He OUIBII TPHOX Pa3iB.

3 3a 3agaHoro HagikHIicTIO eneMenTiB: P1=P2=0,9; P3=0,8, P4=0,1,

pOo3paxyBaTH HAIIWHICTh cxeMH (puc.23):

Pucynoxk 23

4 Ha xoHBeep HAAXOAATh OJHOTHITHI BUPOOW, BHUTOTOBJICHI JBOMA
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pobitaukamu. [Ipu npomy mepmuii mocrasisie 60%, a apyruit - 40% Bix
3araJbHOr0 KibKOCTi BHPOGiB. MIMOBipHICTH TOTO, IO BHPiO, BHTOTOBIIE-
HUW TEpIUM POOITHUKOM, BUSBUTHCA HecTaHAapTHHM, nopiBHIOE 0,005,
apyrum — 0,01. V3aruii HaBMaHHS 3 KOHBeepa BUPIO BUSBUBCS HECTaHAAp-
THUM. Bu3HaunT WMOBIPHICTH TOTO, IO 1€l BUPIO BUTOTOBJICHUHU IEp-
IIUM POOITHUKOM.

5 Ha OymiBHHIITBO MarOTh 3aBe3TH 6 MapTiid 03400 TI0BATBHUX MaTe-
piais. ﬁMOBipHiCTb TOTO, 110 KOKHA MapTis Oyje 3aBe3eHa y BiIMOBIIHOC-
Ti 710 rpadika, gopiBHioe 0,8. BusHauntu WKMOBIPHICTH TOTO, 110 HE MEHII 4
napTiii Oyzie J0CTaBJIEHO B TEPMiH.

6 ¥V Oynunky iHcTUTYTY € 6000 enexTposamil, HMOBIPHICTh BKJIIO-
YeHHS KOXKHO1 3 HUX nopiBHIOE 0,5. Bu3HauuTH MMOBIpHICTH TOTO, IO Ki-
JBKICTh OJTHOYACHO BKJIFOUCHHUX eJieKkTposiamn ckiaae Big 2800 go 3200.

7 TIpoTsiTOM TrOAMHHU KOMYTATOpP OJIEPKYE B CEPEIHHOMY IIICTIACCST
BUKJIMKIB. TenedoHicTKa Biamyuuiacs Ha Bl XBUIUHU. BuzHauntu iimMoBi-
PHICTH TOTO, 11O 3a e Yac: He HaJliae >KOJHOTO BUKIWKY, HAAIMAE HE
OLIBIII ABOX BUKJIUKIB?

8 Bunasakoa BenmuuuHa X 3a7jaHa 3aKOHOM po3noiy (Tabi.22):

Tabmui 22
X; -3 -1 0 2 4
Pi 0,2 0,3 P 0,1 0,1
3HaiTH:

1) p;
2) ¢ynxkuiro posnozaity F(x) 11 rpadik;
3) marematnune criofiBanas M| X |;

4) mucniepcito D[X] 1 cepenne kBaapaTuune BiaxuiaeHus o[X];
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5) P (-1<X<4).

9 IllimpHICTE IMOBIPHOCTI JESKOI BUMAJAKOBOI BEIIMYWHU 3ajaHa B
TaKUi Cocio:

0, x<0,
f(X)=<A(x+2), 0<x<1],
0, x=>1.

Buznauntu xoedimieHT A, QyHKIIIO pO3MOALTY, MAaTeMaTU4YHE CIIO-
JiBaHHS, a TaKOX WMOBIPHICTH TOTO, IO BHIMAJKOBA BEIMYMHA HAOyze
3Ha4eHHs B iHTepBai [0; 2].

10 PiBeHb peHTaOEIBHOCTI B TOBAPOOOITY MiANPUEMCTB CYCHIIBHOTO
Xap4yBaHHsS B cepeaHboMy ckiamae 4,9%. Cepemne KBaapaTUdHE BiIXU-
nenHs popisHioe 0,3%.

1) 3HaiiTi “IMOBIPHICTH TOTO, 110 B TOTOYHOMY POIIl piBE€Hb peHTa0e-
JHHOCTI Oye He Huxde 5,2%.

2) 3anmcatu (GOpMYIHM HIIIBHOCTI PO3MOALTY 1 (PYHKII PO3MOALTY
i piBHs peHTabenbHoCTl. [IpuiinaTu, 1o o0yMoBIeHa BEIUYHMHA PO3IIO-
JijIeHa 32 HOPMAJIBHUM 3aKOHOM.

11 Jlocnig Ha TpuBaicTh POOOTH paaioiaMIl BU3HAYEHOTO THUITY JaB
HACTYIIHI pe3ynbTatH (y rOJAnHaX):

1800 1200 2400 1600 1800 1200 2400 3000 1800 1200
2400 1900 1200 1800 2400 3000 1200 2400 1800

[Tpumyckaroun, 1m0 0OyMOBJICHHM MapaMeTp PO3MOAUICHUA 3a HOP-
MaJIbHUM 3aKOHOM, 3HAWTH JOBIpYl IHTEPBAIU JJISI CEPEAHBOTO 3HAYCHHSI
gacy po6otu 3 HamiiHICTIO 0,95 1 cepeTHROKBAIPATUIHOTO BIAXUIICHHS Bl
CEpeHbOT0 3HaYeHHS 3 HaalHicTIO 0,99.

12 JlaHi ekcriepuMEHTY HaBeJeH1 B Ta0uIl 23 B 0€3p03MIpHOMY BH-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;
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0) BUCIIOBUTH TINOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIHIHHOTO 3B'SI3KY;
B) 3HAWTHU PIBHSHHSA JiHIT perpecii;

) moOyayBaTH JIIHIIO perpecii.

Taomums 23
X 033 | 065|099 | 1,33 | 166 | 1,99 | 2,33 | 2,66
Y |11,86| 15,67 | 20,60 | 26,69 | 33,71 | 43,93 | 51,13 | 61,49

Bapianm 10

1 JIBi Opuragu OyniBeJbHUKIB OJEPKYIOTh 10 1HCTpYMEHTIB, ceper
AKUX 2 — BIAMIHHOI SIKOCTi. [HCTpyMEHTH BUIMAIKOBUM 00pazoM MOALIS-
I0TbCSI HAaBMUI. Slka HIMOBIPHICTH TOTO, III0 B KOXKHIM Opurazi Oyne iHCTpY-
MEHT BIAMIHHOI IKOCTI1?

2 Ha OymiBHUIITBO BiJ PI3HMX IMOCTA4YaJIbHUKIB MOBUHHI HamiuTH 4
napTii MmaTepianiB. IMOBIpHOCTI TOTO, 110 MapTii OyAyTh OCTaBJIEHI B TEp-
MiH, piBHi BiamosigHo 0,9; 0,8; 0,7 1 0,95. 3HaliTH UMOBIPHICTH TOTO, MIO
xoua 0 oj1Ha TapTis He Oyie TOCTaBjIeHA B TEPMIH.

3 3a 3amanoro HamiiiHicTIO exeMmeHTiB: P1=P2=0,8; P3=0,7, P4=0.,6,

P5=0,8 , po3paxyBaru HaAilHICTH cxemu (puc. 24).

Pucynok 24
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4 Jlnsg ckiaagaHHS HAIXOIATh OJHOTHITHI JETam 3 TPhOX IMiNPH-
€MCTB, pudomy mepiie moctasisie 50% , npyre 30% 1 tpete - 20% yciei
KITBKOCT1 jaetasield. IMOBIpHOCTI MosiBM Opaky mjis TIEPIIOro, APYroro i
TPEeThOro miaAnpueMcTB BianosiaHo piBHi 0,05; 0,1 1 0,15. BubipkoBuii ko-
HTPOJb 3HAWIIOB OpakoBaHy JAeTallb. Slka MMOBIPHICTH TOTO, IO Opak
B110YBCSI 3 BUHU APYTrOro MianpueMcTaa’?

5 Ilpunan cknamaerbest 3 8 By3miB. HamiliHicTh (HMOBIpHICTH O€3BiI-
MOBHOI po0OTH TpoTsAroM wyacy T) i KOXHOTO By3na aopiBHioe 0,9.
3HalTH WMOBIPHICTH TOTO, IO 3a Yac T BIAMOBHUTH HE O1IBII IBOX BY3IIB,
SKIIO BY3JIM BUXOJSTH 3 JIaJly HE3AJIEKHO OJUH OJTHOTO.

6 Bimomo, mo 60% yciei KiIbKOCTI BUTOTOBJICHHX 3aBOJOM Telie-
(OHHMX amapaTiB BUITYCKAETHCSA MEPIIMM COPTOM. Bu3Hauutu HMOBIp-
HICTh TOTO, 110 B mapTii 3 200 amapariB NEPUIOCOPTHUX BHUSBUTHCA Bij
110 mo 130 mTyk.

7 Y xamepi YiJIcOHa B CepeHBLOMY PEECTPYEThCS 15 enemMeHTapHuX
yacTtok y 1 ronuny. Buznauut iMOBIpHICTH TOTO, 110 POTIroMm 20  XBU-
nuH Oy/ie 3apeecTpOBAHO: Bl YACTKH; O1LJIbII JIBOX.

8 BumnankoBa BenmunHa X 3a7aHa 3aKOHOM po3moALTy (Tadir.. 24):

Tabmuis 24
Xj -5 -3 1 2 3
P; 0,2 0,3 0,1 p 0,1
3HaiTH:

1) p;
2) ¢ynxkuiro posnoxaity F(x) 11 rpadik;
3) marematnune criofiBanas M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxuieHus of X |;
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5) P (-3<X<4).

9 OyHKITIA pO3MOIITY AESIKOI BUTIAKOBOI BEJIMYUHN 3a/1a€ThCS B Ta-

KHH CI10CiO:
0, x<0,
F(xX)=<Ax, 0<x<2,
B, x>2.

3uaiitu mapamerpu A 1 B, BUpaxxeHHS i1 IIUTBHOCTI IMOBIPHOCTI,
MaTeMaTUYHE CIOJiBaHHSA 1 IUCIIEPCIIO, a TAKOXK WMOBIPHICTH TOTO, 110 BU-
MajKoBa BeJIWYMHA HaOyje 3HadeHHs B iHTepBai [1/2; 3/2].

10 Ipwrax mist BUMIPY BiACTaHl 10 00'€éKTa CHCTEMATUIHO 3aHUKYE
noka3zanHs Ha 10 m. CepelHbOKBaIpaTUUHE BIAXUJICHHS TIOMUJIKU TIPUIIATy
JOPIBHIOE 5 M.

1) 3HaifT; UMOBIPHICTH TOTO, IO MMOMHUJIKA TIPH BUMIpPI BIACTaHI 10
o0'ekTa HE MEPEBUIIUTH 15 M.

2) 3anucatu (GopMysId MILIBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILITY
noMWIKU npunaay. [lpumyctuTy, mo oOyMoBiIeHa BEIUMUYUHA PO3MOITICHA
32 HOPMAJILHUM 3aKOHOM.

11 IIpoBeneHO KOHTPOIIBHI icuTH 16 OCBITIIOBANLHMX JIaMIL. IXHil
TEPMiH CITy>KOU BUSBHUBCS PIBHUM (y TOAMHAX):

2500 2640 3120 3500 3200 3010 2780 2850
2990 3620 3200 2400 3520 3120 3000 3010

BBaxkarouu, 110 TepMiH CIIy>kOM KOXKHOT JTaMIM € HOPMaJIbHOIO BUIIA-
JKOBOIO BEJIMYMHOIO, 3HANUTHU JOBIpYl IHTEPBAIM AJISI CEPEAHBOTO TEPMIHY
cyx6u 3 HamiHIcTIO 0,99 1 cepeTHPOKBAIPATUIHOTO BIIXMIICHHS BIJ Ce-
pPEeIHBOTO 3HaUeHHs 3 HafAilHIcTIO 0,95.

12 Jlani ekcriepuMeHTy HaBeJeH1 B Tabmuill 25 B 6€3p0o3MipHOMY BU-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIC;
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0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y; BU3HauuTH KOe(ili€HT KOPEJALii 1 TICHOTY JIHIHHOTO 3B'SI3KY;
B) 3HAWTHU PIBHSHHSA JiHIT perpecii;

) MoOyayBaTH JIIHIIO perpecii.

Taomursg 25

X 101 (091 |09 |150 2,00 2,20 |2,62 3,00 [3,30 |3,52

Y |015 (0,20 {043 |035 |0,52 |0,61 |0,68 1,15 1,22 |1,37

Bapianm 11

1V myxnsaal mexats 15 mmaBKuX 3amoO0DKHUKIB , MO BIIPi3HSI-
IOTHCSl TUTBKH CHJIOK0 CTPYMY, Ha SIKMW BOHU pO3paxoBaHi. 3 HUX 7 po3pa-
xoBanl Ha 10 A, 5 -nwa 8 A, 13 - Ha 5 A. HaBmannas Oepytcs aBa 3a-
MoOKHUKHA. BU3HAYUTH MMOBIPHICTH TOTO, 110 BOHM PO3paxoBaHi Ha MaK-
CUMAJIBHUM CTPYM.

2 VIMOBipHiCTh BIy4eHHS B IiJIb MEpPIIMM CTpiibleM aopisHioe 0,8,
apyrum — 0,75. Ctpinku poOsiTh O OJTHOMY MOCTPUTY OJHOYacHO. Bu3Ha-
YUTH UMOBIPHICTH TOTO, IO B IUJIb MTOTPAIMUTH TUTHKWA OJAWH CTPLICIIb.

3 3a 3aga”oro HamihHicTIO enemenTtiB: P1=0,9; P2=0,1; P3=0,5,

P4=0,6, po3paxyBatu HaJilHICTh cxeMu (puc. 25):

2
1
- 3 |- 4
2 R
11—
2 |—
Pucynok 25
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4 € 10 ogHakoBUX ypH, ¥ 9 3 KU 3HAXOAUTHCA MO 2 OUTUX 1 2 4op-
HUX KyJl, a B OAHIN - 5 Oumx Kynb 1 1 yopHa. 3 ypHH, B3ATOI HaBMaHHS,
BUTATHYTA Olna Kyns. Slka WUMOBIPHICTH TOTO, IO KYJIsl BUTSTHYTa 3 YpHH,
sIKa MICTUTh 5 O1TMX KyJIb?

5 V rteneBi3iitHiN CTYy/Ii € YOTHPHU TENEBI3IMHUX MEpeaaBAIbHUX Ka-
Mepu. VIMOBipHiCTh TOTO, 110 OJ]HA KaMepa B JaHUH MOMEHT Yacy BKIIFOUe-
Ha, aopiBaOe 0,6. BusHauntu WMOBIPHICTH TOTO, IO B JaHUH MOMEHT
BKJIIOUEHI: PIBHO JB1 KamepH; Xxo4a O oJHa Kamepa.

6 3 BenmKoi mapTii 3epHA, 10 HAAINNUIA, 1 y SKI YacTKa BEITUKHUX
3eper ckmnamae 20%, Bigbuparote mius mpobdu 1000 3epeH. Buznauwmtu
HMOBIPHICTB TOTO, IO KIIBKICTh BEJIMKUX 3€pPEH y Il Mpo01 BUSBUTHCS HE
mentie 160 1 ve 6unbine 240.

[/ 3a naHui MPOMDKOK 4Yacy CepelHs KUIbKICTh MOMUIKOBUX 3'€[I-
HaHb, 110 TIPUTIAZAE Ha OAHOTO TeleOHHOTO a0OHEHTa, JOpiBHIOE 5. Slka
HMOBIPHICTB TOTO, 10 3@ PO3TISHYTUN Yac i TaHOTO aOOHEHTa KUIbKICTh
MMOMUJIKOBHUX 3'€THAHb Oye OuTbIe JBOX?

8 BumnankoBa BenmunHa X 3a7aHa 3aKOHOM po3MoALTy (Tadr..26):

Tabmuist 26
Xi -1 0 2 4 6
Pi 0,1 0,2 P 0,2 0,1
3HalTH:

1) p;
2) ¢ynxkuiro posnozaity F(x) 11 rpadik;
3) marematnune criofiBanas M| X |;
4) nucniepcito D[ X |1 cepeane kBagparuute BiaxumieHus of X |;
5) P (0<X<7).
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9 IllimpHICTH IMOBIPHOCTI AESKOI BUMAJAKOBOT BETUYMHH 33A€THCS B

TaKUH CIIOCIO:

0, x<1,
1
f(x) = A(x+§j, 1<x<2,
0, x=2

Busznauntu koedirieHT A, QyHKIIIO pO3MNOALTY, MATEMATUYHE CIIOi-
BaHHS 1 JUCIEPCII0, a TAKOK MMOBIPHICTH TOTO, IO BUIIAJKOBA BEJIMYHHA
HaOyie 3HaueHHs B iHTepBai [-2; 1,5].

10 Cepenniit TepMiH CIIy>kOU €JIEKTPOIaMI, [0 BUITYCKAIOTHCS Jia-
MITOBUM 3aBOJIOM, AopiBHIOE 150 roa. CepenHbOKBaIpaTUIHE BIIXUICHHS
gacy ciyxou nopisHtoe 10 rog.

1) 3naiiT KMOBIPHICTH TOTO, 110 KYIIJICHA €JIEKTPOIaMIia IpopOOUThH
meHm 100 roauH.

2) 3anucatu GopMysId MIUIBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILITY
Ui 4acy ciyxOm enextponamnu. [IpuitHsatu, mo oOyMoBiIeHa BEIWYMHA
po3mo/iiyieHa 3a HOpMajJbHUM 3aKOHOM.

11 [poBeaeHi BUMIpH MOTPIIIHOCTI B YCTAHOBI[I OMOPHUX KOJIOH Ja-
JIM HACTYIHI pe3yIbTaTH:

43 44 42 43 44 45 43 45 44
46 44 41 43 44 45 43 43 46 4.2
3HalTH AOBIpYl 1HTEPBAIU AJIA CEPEIHBOI MOTPIITHOCTI B YCTAHOBII
KOJIOH 3 HafikHICTIO 0,95 1 cepemHbOKBaAPATUYHOTO BIIXUICHHS Bl cepe-
THBOTO 3Ha4YeHHS 3 HamiHICTIO 0,99. [puitHaru, mo oOymMoBIeHUN mapa-
METpP Ma€ HOPMaJLHUM PO3MO/ILL.

12 Jlani ekcriepuMeHTy HaBeeH1 B Tabnuill 27 B 6€3p03MipHOMY BU-

risiai. [loTpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;
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0) BUCIIOBUTH TIMOTE3Y MPO BUJ CTATUCTUYHOI 3aJEKHOCTI MK X 1 Y

B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) moOyayBaTH JIIHIIO perpecii.

Tabmus 27
X /79 |116 128 |149 |16,3 | 18,6 |20,3 |21,9 | 23,6 |25,2
Y 13,0 1228 [248 | 28,6 |31,6 | 38,7 [40,0 44,9 |43,0 (44,3
Bapianm 12

1 V KHIXKKOBIi JT0Tepei po3IrpyrOThCS M'SITh KHUT. Y ChOTO B YPHI Ma-

etbest 30 kBUTKIB. [lepimid, sskuii MPUIAIIOB A0 YpHH, BUHMAE YOTUPH KBU-

TKH. Bu3HaunTy AMOBIPHICTH TOTO, IO JBA 3 IIUX KBUTKIB BUSBIATHCS BU-

I'PaIHUMHU.

2 Tpu cTpiibIll, HE3aJIEKHO OAWH BiJ OJHOTO, POOJIATH MO OJHOMY

noctpiny. VIMOBIpHICTH BIIyd€HHS B MIII€Hb ISl MEPIIOro, APYroro i

TPETHOTO CTPUIBI BIANMOBIAHO aopiBHIOE 0,6;

0,7;

1 0,8. Busnauuru

WMOBIPHICTh TOTO, IO MEPIIMHA 1 APYTHUM CTPUIEh MOTPANUIN, a TPETii

MIPOMaxHYBCS.

3 3a 3agma”oro HamihHicTIO enemeHTtiB: P1=0,8; P2=0,3; P3=0.,5,

P4=0,6, P5=0,7, po3paxyBaTu HaaiiHICTh cxeMu (puc. 26):

2

Pucynok 26
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4'Y nexy nBa apromatu. OquH BUnyckae 55% yciei mpoaykitii 1 1ae
3% Opaky, npyruii Bumryckae 45% mpoaykiiii 1 gae 2% Opaky. 3HalTH MMo-
BIPHICTh HAIXOKCHHS /IS CKJIaIaHHs OpakoBaHOI J1eTall.

5 V MarasuH yBiUIUIO 8 MOKYMIIB. 3HAWTH WMOBIPHICTH TOTO, IO
TPHU 3 HUX 3pOOJATH KYMIBIIO, SKIIO WMOBIPHICTH 3pOOUTH KYITIBIIO IS
KOXKHOTO 3 HUX JopiBHIOE (,3.

6 ¥V cmeuianmizoBaHuii MarazuH pajioanaparypu Haaiimoio 150 ko-
JTBOPOBHX TeJeBi3opiB. MIMOBipHICTH TOTO, IO TENEBI30p BUMArae pery-
JIOBaHHSA Tiepes mpojaxem, aopiBHioe 0,4 Mg KOXHOTO 3 HHUX. 3HAUTH
HMOBIpHICTB TOr0, 1110 He MeHII 50 1 He Ounbir 80 TenaeBi30piB BUMAraroTh
JI0JTAaTKOBOTO PETYIFOBAHHS.

7 Tlpunag cknmamaetbess 3 2000 OAHOTUITHMX €JIEMEHTIB, MPUUOMY
WMOBIPHICTh BIIMOBJIEHHS JIJI1 KOXXHOTO 3 HuMX mopiBHIOE 0,005. 3HaiiTH
HWMOBIPHICTh BIIMOBJICHHS TIPHUJIATy, SIKIIO BiH BiIOYBA€THCSA MPU BIAMOB-
JICHH1 OJIBII OJTHOTO €JIEMEHTA.

8 BumnankoBa BenmunHaa X 3a7aHa 3aKOHOM po3oALTy (Tadir..28):

Tabmuig 28
X; -2 0 1 3 5
P; 0,1 0,1 P 0,2 0,3
3HalTH:

1) p;

2) ¢ynxkuiro posnozainy F(x) 11 rpadik;

3) marematnune criofiBanas M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxuieHus of X |;

5) P (-1<X<3).

9 IllimpHICTH IMOBIPHOCTI ACSKOI BUMAJAKOBOT BETUYMHH 33A€THCS B
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TaKWUH CII0CIO:

0, x<0,
f(xX)=9A(x+2), 0<x<]
0, x=>1.

3HaiiTu KoedirieHT A, QYHKIIII0 pO3MOALTY, MATEMAaTUYHE CIIO/IIBaH-
HA 1 JUCHEpPCiio, a TaKOX HMOBIPHICTH TOTO, IO BHUITAJIKOBA BEIMYHHA
npuiiMae 3Ha4eHHs B iHTepBaii [-1;1].

10 3aBoj BuMycKae TeNeBi30py, TEPMIH CIY>KOHU SKUX 0 1-TO peMOH-
Ty KOJUBAETHCA BiJl 1-TO pOKy A0 4-X POKIB.

1) 3HaliTi BiICOTOK TEIEBI30PIB, TEPMIH CIYKOH SKHX HE MEHII 2-X
POKIB.

2) 3anucatu (GopMysId MIUIBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILTY
U1 TEPMIHY CIIy>KOM BUMAJKOBOTO Y3SITOro TeneBizopa. [lpumyctuth, 1o
o0yMOBJICHA BEIMYMHA PO3MO/IIJICHA 32 HOPMAJLHUM 3aKOHOM.

11 OmiHIOEThCS KOHIEHTpPAIliS JOMIMIKA ACSIKOI PEYOBHHHM B JIOCII-
JDKyBaHOMY Marepiaii. OTpuMaHoO Taki pe3ysbTaTH (y BiICOTKAX):

50 58 55 57 45 49 50 58 58
42 45 48 49 50 53 55 53

3HalTH MOBIpYl IHTEPBAIM JIs CEPEIHBOI KOHIICHTpAIIli TaHOI pedo-
BUHM 3 HafgiiHIicTIO 0,95 1 cepenHbOKBagpaTUYHE BIIXUIICHHS BiJ Cepe/l-
HBOTO 3Ha4eHHs 3 HafliHicTIO 0,99. [lpunycTuTH, 10 pe3yabTaTH BUMIPIB
PO3IOIIICH] 32 HOPMAJTBHUM 3aKOHOM.

12 Jlani ekcriepuMeHTy HaBeleH1 B Tabmuill 29 B 6€3p0o3MipHOMY BU-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTH KOEPIIIEHT KOPETSALIi 1 TICHOTY JIIHIHHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;
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) MoOyayBaTH JIIHIIO perpecii.

Taomums 29
X 26 30 34 36 42 46 50 54
Y 394 (460 |567 |6,93 |8,25 |7,73 |10,55|12,40

Bapianm 13

1 I'pyny MonTaxkHuKiB 3 18 0cib, cepen sxkux 4 BUIoi kBamidikarii
PO3MOAUIIOT Ha JBI OJHAKOBI Opuramu. Slka WMOBIPHICTH TOTO, IO TIPHU
BUIIaJIKOBOMY BHOOP1 B KOXHIM Opuraai Oyne mo 2 ¢daxiBis BUIIOI KBai-
dikarrii?

2 Crpinens poOUTH TPU MOCTPiMM 1O pymIilHilA Mimeni. MmoBip-
HICTh BJIy4C€HHS B IUJIb TIPH TIepIoMy mocTpiii mpopisaioe 0,1, mpu apyro-
My — 0,3 1 mipu tperbomy — 0,5. 3HalTH NMOBIPHICTh X04a O OJJHOTO BIIY-
YECHHSI.

3 3a 3agma”oro HamihHicTiIO enemeHTtiB: P1=0,1; P2=0,2; P3=0.,8,

P4=0,7, po3paxyBatu HafiiiHICTh cxeMu (puc. 27):

i
— 3
2
4 3
Pucynok 27

4 VIMOBIpHICTH TOTO, IIIO BHPOOM AESIKOTO BHPOOHHIITBA 3a10BOJIb-
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HSIOTh CTaHAPTY, AopiBHIOE 0,96. [IponoHyeThCs CripolieHa cucTemMa KOH-
TPOJIIO, MO Mpomyckae 3 iMoBipHicTIO 0,98 BUpOOH, sKI 3aTOBOJLHSIIOTH
CTaHAapTy, 1 3 iMoBipHicTIO 0,05 BUpoOHU, SIKI HE 3aJ0BOJIBHSIOTH CTaHAP-
Ty. Slka IMOBIpHICTb TOTO, IO BUPIO, IO MPOUIIIOB TAKUM KOHTPOJIb, 3310~
BOJIbHSIE CTAHJAPTY?

5 PobiTHHK 00CIIyTOBY€E YOTUPH BEPCTATH, KOXKHHM 3 SIKUX MOXE BH-
WTu 3 nany mig dac 3miHu 3 iMoBipHicTIO 0,02 3HaliTH WMOBIPHICTH TOTO,
110 3 JIaJly BUHIYTh HE OUTBINT 2 BEPCTATIB.

6 IMOBipHiCTB TOTO, IO MiCI OJHOTO HABYATHHOTO POKY MiJAPYYHHK
Oyne matu moTpeOy B HOBOMY IUIETIHHI, qopiBHIOE 0,25. 3HalTH WMOBIp-
HicTh TOrO, mo He MeHm 800 1 He Oinpm 1100 migpyuHukiB Oyae HEOO-
X1HO TIEPEIIECTH 3aHOBO, SKIIO (hOH HABUAIBHOI 010J10TEKH CKIIAIA€Th-
¢4 3 4000 xHur.

7/ Ha onuH kyOl4HMIA METp IPYHTY IpPHIIAJIa€ B CEPEIHHOMY 2 Kame-
Hs. 3HAWUTHU UMOBIPHICTH TOTO, IO B KOBIII €KCKaBaTopa, EMHICTIO B 2,5
Ky0. M BUSIBUTBLCSA : IT'ITh KAMEHIB, OLJTbIIIE 11 SITH.

8 BumnaakoBa BenmunHa X 3a7aHa 3aKOHOM po3noAuty (tadr.. 30):

Taomums 30
Xj -3 -1 0 2 5
P; 0,2 0,1 0,1 p 0,4
3HalTH:

1) p;
2) ¢ynxkuiro posnozaity F(x) 11 rpadik;
3) marematnune criofiBanas M| X |;
4) nucniepcito D[ X |1 cepeane kBagparuute BiaxumieHus of X |;
5) P (-3<X<6).
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9 HIibHICTE IMOBIPHOCTI JESKOi BUITAJKOBOT BEIWYMHU 3a/1aHa B

TaKUH CIIOCIO:

0, x<1
f(X)=<Ax+1, 1<x<2,
0, x=2.

Busznauntu napamerp A, QyHKIIIO PO3MOILTY, MaTEeMaTUYHE CIOJi-
BaHHS, JAWCIEPCIO, a TAKOK WMOBIPHICTH TOTO, III0 BHUIIAJKOBAa BEIUYMHA
Halyne 3HadeHHs B iHTepBaii [0; 1,5].

10 BignmoBigHO A0 KpeciaeHHs, TOBKUHA JIeTalll TOBHHHA JOPIBHIOBA-
™ 50 cm. CepenHe KBaapaTW4HE BIIXWICHHS JOBXWHHU JOPIBHIOE 1 CM.
[Tpunyctume BigxuiieHHs po3Mipy aeTtaii Big 50 cM He MOBUHHO TMEPEBU-
nryBaTtH 1,5 cM, 1HaKIIe aeTaih OpaKyeThes.

1) 3HalTH BiICOTOK MPUAATHUX JIETAJICH.

2) 3anmcatu (pOpMYIHM HIIIBHOCTI PO3MOALTY 1 (PYHKII PO3MOALTY
JOBKUHU BUTAIKOBO y3s1T0i netani. [IpumycTuTH, mo oOyMOBIIeHa BeJu-
YUHA PO3MO/IJICHA 32 HOPMaJIbHUM 3aKOHOM.

11 Yac, 3aTpauyBaHuil Ha BUKOHAHHS JAesKoi omeparlii npu 20 He3a-
JISKHUX JTOCTIgaX, BUSIBUIIOCS HACTYITHUM (Y XBUJIMHAX ):

160 16,6 179 175 55 179 175 180 145 16,0
165 175 190 155 165 179 180 160 179 175

3HalTH OBIPYl IHTEPBAIIM JIJIsl CEPEAHBOTO Yacy 3 HajikHicTIo 0,95 1
CEpPEeTHHOKBAIPATUIHOTO BIAXUIICHHS BiJl CEPEIHHOTO 3HAYCHHS 3 HAIIiHI-
ctio 0,99. IlpumyctuTy, 1o 00yMOBJI€Ha BeTWYMHA PO3MOJICHA 32 HOpMa-
JHHAM 3aKOHOM.

12 JlaHi excriepuMeHTY HaBeJeH1 B Ta0nuil 31 B 6e3p0o3MipHOMY BH-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BHUCJIOBUTHU TIMOTE3y MPO BUJ CTATUCTHUYHOI  3aJEKHOCTI MIXK
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X1Y;
B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) moOyayBaTH JIIHIIO perpecii.

Taomums 31
X -3 -2 -1 0 1 2 3 4
Y 4 8 10 14 16 20 23 26

Bapianm 14

1 KunyTo ABI rpajibHi KiCTU. 3HaWTH UMOBIPHICTb TOTO, IO Ha 000X
BHITQJ/IC YMCJIO OYOK y CyMl, sIK1 JOPIBHIOIOTH 6.

2 bykBH, 110 CKJIaIaf0Th CJIOBO “‘pEMOHT’, BUMMCAH1 KOKHA Ha OKpe-
Miid kapTii. KapTku perenbHO MepeMillyloThCs, MICIS YOro BUHMAIOThCS
YOTUPH 3 HUX y BU3HAUECHOMY MOPAIKY. SIKa mpu 1boMy WMOBIPHICTh OJie-
pIKaTH CJIOBO “Mope’?

3 3a 3agma”oro HamihHicTIO enemeHTtiB: P1=0,8; P2=0,7; P3=0,6,

P4=0,9; P5=0,75? po3paxyBaTu HaiiiHICTh CXeMHU (puc. 28).

1 2
3 5

4 4

Pucynok 28

4 Tlpu mepeBiplli MOCIBHUX SKOCTEW 3€pEH MIIEHUIl BCTAHOBJIECHO,

10 BC1 3€pHA MOXYTh OyTH po30UTI Ha 4oTHpHU rpynu. Jlo mepioi rpymnu
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BiTHOCATHCS 96% ycCixX 3epeH, 10 ApYyroi, TPEThOi 1 YETBEPTOI BITHOCITHCS
BiAmoBigHO 2%, 1% i 1%. FIMOBipHiCTH TOTO, 110 3 3¢pHa BUPOCTE KOJIOCCH,
110 MICTUTh He MeHII S50 3epeH, A1 HaciHb MepIoi, JPyroi, TPEThoi 1 ueT-
BepToi rpyn BigmosigHo pieHI 0,5; 0,2; 0,18 1 0,02 Buznauntu IMOBIpHICTH
TOTO, 110 3 y34TOr0 HaBMaHHS 3€pPHA BUPOCTE KOJOCCS, SIKE MICTUTH HE
MeH SO 3epeH.

5 na manoro 6ackeTOoicTa MMOBIPHICTh 3aKMHYTH M'SIY Y KOIIMK
nopisaioe 0,7. [IpoBeneno aecsats kuakis. 11[o iMoBiIpHIIIE - 3aKUHYTH M'ST4
y KOIIIUK IIICTh YH BICIM pa3iB?

6 MMoBipHicTh BUXO.Y 3 Tay 3a 4ac T OHOTO KOHJEHCATOPa JOPiB-
Hioe 0,2 BuzHauutu MMOBIpHICTH TOTO, 110 3a Iieil yac 3 100 koHaeHca-
TOPIB 3 JIay BUMYTh HE O1bI 20 MITYK.

7 Tlpu po6oti EOM y cepenaromy 3a 5 TOIWH BigOyBaeThCs ABa 3001
B 11 poOoTi. BusHauntu iMMOBIpHICTH TOTO, 110 Mporpama, sika 3aiimae 30
XB. MallTMHHOTO Yacy, Tpoie 6e3 300t0.

8 BumankoBa BenmunHa X 3a7jaHa 3aKOHOM PO3MOALTY (Taos.. 32).

Taomurs 32
X; -6 2 1 2 5
Pi 0,3 0,1 P 0,1 0,2
3HalTH:

1) p;

2) ¢ynxkuiro posnozainy F(x) 11 rpadik;

3) marematnune criofiBanas M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxmieHus of X |;

5) P (-2<X<2).

9 ®yuKIisA Ppo3MOALTY AESKOI BUNIAAKOBOT BETUYMHN 3a/laHa B TaKWU

crocio:
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0, x<2,
F(X)=<Ax+B, 2<x<4,
1, x>4.

Busnauntu napamerpu A 1 B, 3HalTH BUpaKeHHsS ISl UIUIBHOCTI
IMOBIPHOCTI, MaTeMaTHUYHE CIIOAIBAHHS 1 TUCIIEPCIIO0, & TAKOX WMOBIPHICTh
TOTO, III0 BHWITQJKOBAa BEJIMYMHA HaOyae 3HA4YCeHHS B iHTepBami [2; 3].

10 Cepenns manpyra B enektpoMepexi aopiBaioe 220 B. Cepennano-
KBa/IpaTUYHE BIIXUJICHHS HANIPYTH AOPiBHIOE 5 B.

1) V ckibKOX BIJICOTKAaX BUMAIKIB BiAXWJEHHS Hanpyru Big 220 B
He nepeBunuTh 10 B.

2) 3anucatu GopMyId MILIBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILITY
Hanpyru. [IpuitasaTy, mo o0ymMoBiIeHa BEJIMYMHA PO3IOALICHA 32 HOPMaJlb-
HUM 3aKOHOM.

11 3a pe3ynpTaTaMu CIOCTEPEKEHB 32 CYMaPHUMU PIYHUMH ONaJaMH
B JIaHii MicueBOCTI 3a 17 pokiB Oyiu OTpUMaHi HACTYyMHI JaHi (y MUTiMeT-
pax):

992 969 992 878 1060 961 1002 960 1054
969 1018 902 1054 1098 1015 1012 1010

3HalTH JOBipYi IHTEPBAIU AJISl CEPETHBOTO CYMapHOI'0 3HAYEHHS Pi-
YHUX OomadiB 3 HalHHICTIO 0,95 1 cepeTHhOKBAIPAaTUIHOTO BIAXUJICHHS BiJ
cepeHboro 3HadeHHs 3 HaaiiHicTio 0,99. Ilpunyctutu, mo oO0ymMoBiIeHUM
napameTp Ma€ HOpMaJIbHUM PO3MOILIL.

12 Jlani ekcriepuMeHTy HaBeeH1 B Tabnuill 33 B 6€3p03MipHOMY BU-
risiai. [loTpi6HO:

a) moOyayBaTH KOPEJIAIIIHE T0JIE;

0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIHIHHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;
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) MoOyayBaTH JIIHIIO perpecii.

Taommms 33
X 0,78 |156 (234 (3,12 381 (422 |545 |594
Y 0,1 1,20 |1,12 |2,25 |426 |483 (128 |16,35

Bapianm 15

1V norepei € Bcboro 1000 xkButkiB, 3 Hux 20 Burpamnux. Kymneno
7Ba KBUTKHU. Bu3HaunTH HMOBIPHICTH TOTO, 110 OOWIBA KBUTKW BUTPAIIIHI.

2 Y cryneHtchbkiit rpymi 18 roHakiB 1 12 1iBuMH. 3a CIIMCKOM BHIIA/I-
KOBUM 00pa3oM BHOWPAIOThH JIEJIETAII0 3 JBOX YOJIOBIK. BusHaunth Himo-
BIPHICTB TOTO, III0 0OpPAHO JIIBUMHY 1 FOHAKA.

3 3a 3amanoro HamiHICTIO enemenTiB: P1=0,1; P2=0,2; P4=0,9, pos3-

paxyBaTu HaAIMHICTH cxeMu (puc. 29):

1 —_

Pucynok 29
4 'V uexy Tpu TUNH aBTOMAaTUYHHUX BEPCTATIB BUPOOJISIOTH OJHAKOBI
netami. IIpoayKTHMBHICTR BepCTaTiB OJHAKOBa, ajie¢ SKICTh pPoOOTH
BIJIPI3HAIOTBCS: BEPCTaTH MEPIIOro TUIYy BUPOOIstOTE 90% mnpomykiii
BIIMIHHO1 SIKOCTi, Apyroro -85% 1 tpetporo -80%. Yci BUTOTOBIEHI 3a

3MIHY JeTali HagXo[ATh Ha CKJIaJg B OAHY €MKICTh. Bu3HauuTH
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HMOBIPHICTh TOTO, IO HABMAaHHS O0OpaHa JIeTajlb BUSBUTHCS BHUIIOT SIKOCTI,
SKIIIO BEPCTATIB Mepuioro tumy - 10 mryk, apyroro - 6 i TpeThoro - 4.

5 Ha Bigpizok [0; 10] HaBMaHHS KHHYTO M'STh TOYOK. Bu3HA4YWTH
HMOBIPHICTH TOTO, 1110 Bl Kpanku MOTPAIUIATh Ha BiAPi30k [3; 5]. MaeTbcs
Ha yBa3l, 1110 IMOBIPHICTh yJIy4€HHsI Ha OYyJb-sIKUM B1API30K MPOMOpIIiiiHa
WOr0 JIOBXKHUHI.

6 Jlo 1mexoBoi MaricTpaiui CTUCHYTOro NOBITps mifkiaodeHo 100 mHe-
BMATUYHUX IHCTPYMEHTIB, KOXKHHM 3 AKUX MPAIIO€ B TaHUW MOMEHT 4acy 3
imoBipHicTIO 0,4. Marictpaiib HEe TepeBaHTaXKEHa, SKIIO KIJIbKICTh CHHX-
POHHO TMPAIIOIOYUX 1HCTPYMEHTIB He TiepeBuirye 5S0. 3HalThH WMOBIPHICTh
TOT0, 1[0 MariCTpalib y JAaHUH MOMEHT HE TIEPEBAHTAXKEHA.

7 3pa3ok pa/lioaKTUBHOI PEUOBHUHU B cepeaHboMy 3a 10 ¢ Bumyckae
YOTUPH 3aps/KEHI YaCcTKU. BU3HAUMTH MMOBIPHICTH TOTO, 1110 32 1 € 3pa3ok
BHITYCTUTH: X04a O OJHY YacCTKY; PIBHO OJIHY YaCTKY.

8 BumnaakoBa BenmunHaa X 3a7aHa 3aKOHOM po3moAuTy (Tadir.. 34):

Taomuns 34
X; -1 2 3 5 7
P; 0,2 p 0,1 0,1 0,4
3HalTH:

1) p;

2) ¢ynxkuiro posnoxainy F(x) 11 rpadik;

3) marematnune criofiBanas M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxmieHus of X |;

5) P (-1<X<5h).

O ®OyHKIA po3NOALTY ACSKOI BUMAAKOBOT BEIWYMHU 3aJlaHa B Ta-

KM cnocio:
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0, x<2,
F(x)=<Ax+B, 2<x<4,
1 x=>4.

Busznauntu napamerpu A 1 B, 3HaiiTH BUpakeHHsS s UIIJIHOCTI
IMOBIPHOCTI, MaTeMaTUYHE CIIOJ[IBaHHS, a TAaKOX HMOBIPHICTH TOTO, IO
BHITQ/IKOBA BeTMYMHA HAOy e 3Ha4YeHHs B iHTepBaii [0; 1].

10 Tepe3u amnst 3BaKyBaHHS KIIEHTOK y CaJlOHI Kpacu CUCTEMAaTHUYHO
3aHIKYIOTh Ha Bary Ha 1,5 kr. CepeIHbOKBapATHIHE BIIXUJICHHS TOMUJI-
KU npuiany nopisHroe 0,5 Kr.

1) 3HaifT; IMOBIPHICTH TOTO, IO TTOMIJIKA TIPH 3BAKYBaHHI HE TIepe-
BUIIUTE | KT.

2) 3anucatu (GopMyId MILTBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILITY
MMOMUJIKHA 3BaKyBaHHSA. [IpuIrycTUTH, 110 00yMOBJICHA BEIMYMHA PO3IO/Ii-
JICHA 32 HOPMAJIBLHUM 3aKOHOM.

11 OmiHIOETBCS TPOIEHTHHM BMICT JAESKOTO KOMIIOHEHTa B J0-
ciipkyBanoMmy matepiani. [IpoBeneni Bumipu ais 16 nmpod maau HACTYIHI
pE3yNbTaTH:
33,0 31,0 32,5 27,5 29,0 31,0 32,5 33,0
33,05 34,0 29,0 31,0 32,5 33,0 33,5 33,0

3HaNTH AOBIpYl 1HTEPBAIN ISl CEPEIHBOTO 3HAYCHHS MPOIICHTHOTO
BMICTY 3 HafiiHICTIO 0,99 1 cepeTHbOKBaAPATUYHOTO BIAXUIICHHS BiJ cepe-
THBOTO 3Ha4YeHHs 3 HagiiHIicTIo 0,95. MaeThcsa Ha yBasi, 0 00yYMOBIICHUM
rapamMeTp pO3MOIJICHUH 32 HOPMaJIbHUM 3aKOHOM.

12 Jlani ekciepuMeHTy HaBeleH1 B Tabmuill 35 B 6€3p0o3MipHOMY BU-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TIMOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1

Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIIi 1 TICHOTY JIIHIHOTO 3B'SI3KY;
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B) 3HAWTH PIBHSHHSA JiHIT perpecii;

r) moOyayBaTH JIIHIIO perpecii.

Taomuis 35
X 11201131140 16,1| 174|180 | 200|214
Y 54 59 67 76 85 97 | 107 | 118

Bapianm 16

1 ITaket mictuth 20 MIKMTOK, puuoMy 3 3 HUX MatoTh nedektu. Ko-
HTpOJIEp BUTSTae 4 MIIUTKU HaBMaHHS. 3HAWTU WMOBIPHICTH TOTO, IO Ta-
KeT Oyje MPpUUHITHN KOHTPOJEPOM, SKIIO IS [ILOTO HEOOX1THO, 00 BiH
HE 3HAMIIOB Hi OJIHI€T OPaKOBAHOI TIUTKH.

2 VIMOBipHiCTB TOTO, IO BECh KOMIUIEKT CTiHOBHMX MaHelNei, BUTo-
TOBJICHUX 13 3aCTOCYBaHHSM CKJIOOTIOpPY, OyJe BWINOI SKOCTI, JTOPIBHIOE
0,9. [1ng KOMIUIEKTY TaHEJei, BUTOTOBJICHHX 3a CTAPOI0 TEXHOJIOTi€r0, 03
CKJIOOTOpH, 1151 MMOBIpHICTh AopiBHIOE 0,7. Bpurama onepxkana Tpu Kom-
MJICKTH TIaHeJIel MepIioro BUy 1 JIBa - APyroro. BusHauuTu HMOBIPHICTH
TOT0, 110 BC1 MM'ATh KOMILJICKTIB MaHesiel OyAyTh BUILO] SIKOCTI.

3 3a s3aganoro HamiifiHicTIO eneMmeHTtiB: P1=0,4; P2=0,5; P3=0,7;

P4=0,9, po3paxyBatu HafiitHICTh cxemu (puc. 30):

1 2

Pucynok 30
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4 OO'exT 3BOASATH TpU OpUTAIU MOHTAXKHUKIB. IMOBIPHOCTI TOTO, 1110
Opuraau MOMYCTATh MOPYIICHHS TEXHOJOTI MPU MOHTaX1 OJIHOTO OJIOKY,
piBHa BignorigHo: 0,01; 0,15; 0,02 Ilepma Opurana Bukonana 50% Bcho-
ro oocsary po0ir, apyra - 30%, Tpers - 20%. Ska WMOBIPHICTH TOTO, IO
oOpaHuil BUIMAIKOBUM 00pa3oM OJIOK 3MOHTOBAHUM 3 TOPYILIEHHSM TEXHO-
Jorii?

5 Bigomo, 1o 10% yciel KiabKOCTI paaiofiaMIl HE 3a0BOJILHSE YCIM
BUMOTaM CTaHJapTy. BusHauntu WMOBIPHICTH TOTO, IO 3 YOTUPHOX Y3SATUX
HaBMaHHS JJaMIl BUSBHUTHLCS HE OUIBIT OHIET HECTAHIAPTHOI.

6 Bimmin TeXHOIOTIYHOTO KOHTPOIIO TiepeBipsie 475 BupoOiB 13 yciel
naprii. iMoBipHicTh Toro, 110 BHpi6 GpakoBanoi — 0,05. SIkmo cepen Te-
peBipeHUX BHUPOOIB BUABHUTHCS OuIbI 30 OpakoBaHHMX, TO BCS MapTis HE
npuiiMaeTbest. 3HAUTH UMOBIPHICTB TOTO, IO MAapTist OyAe MpuiHATA.

[/ TlporsiroM TOIMHM KOMYTaToOp OJEpXKye B cepeaHbomy 60
BHUKJIMKIB. 3HaWTH WMOBIPHICTH TOTO, IO 3a JBl XBUJIMHHU: HE OyJe KO-
HOT'O BUKJIUKY; Oyzie He OlbIlle OHOTO BUKIIUKY.

8 BumnankoBa BenmunHaa X 3a7aHa 3aKOHOM po3moAuTy (Tadir.. 36):

Taomus 36
X; -4 -2 0 1 3
P, | 01| 03 | 04 | 01 | p

3HalTHU:
1) p;
2) ¢ynxkuiro posnoxaity F(x) 11 rpadik;
3) marematnune criofiBanas M| X |;
4) nucniepcito D[ X |1 cepeane kBagparuune Biaxuienus of X |;
5) P (-4<X<1).
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O ®OyHKIA Po3NOAUTY ACIKOI BUMAAKOBOT BETWYMHU 33JlaHa B Ta-

KHH CI10Ci0:
0, x<0,
F(X)=4A+Bx,0<x< 2,
1, x>2.

Busnauntu napamerpu A 1 B, 3HalTH BUpaKeHHs ISl UIUTBHOCTI
IMOBIPHOCTI, MaTeMaTUYHE CITOAIBAHHS 1 TUCIIEPCII0, a TAKOX WMOBIPHICTH
TOTO, 110 BUIMAKOBA BeTWYMHA HAOy e 3HA4YCHH B iHTepBaii [1; 4].

10 ABTOOYC MpOKMKAE JaHWKH MapHIPyT y CEPeaTHBOMY 3a 6 TOIWH.
CepeaHbOKBaJpaTUYHE BIAXUIICHHS AJISl 4acy Mpoi3ay nopiBHIOe 30 XB.

1) 3HaiiT UMOBIPHICTH TOTO, IO YaC MPOi3Ay BIAXUIUTHECS BiJ 6 TO-
JIAH He OureII, HIK Ha 20 XB.

2) 3anucatu GopMysId MIUIBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILITY
IUIS 9acy BIOXWJIEHHS Mpoi3ny Bia 6 roauH. [Ipunyctuty, mo odymoBieHa
BEIIMYHMHA PO3MO/IICHA 32 HOPMAJIbHIUM 3aKOHOM.

11 TIpoTsiroM KOPOTKOTO MPOMIKKY Yacy BUMIpsIacs BOJIOTICTb MO-
BITpS B 1IeXy 1 OTpHUMaHi HACTYIHI qaHi (Y BiJICOTKaX):

49 50 52 48 49 51 48 49 49 50

50 53 48 49 51 47 49 50 51 52
3HalTH OBIpYl IHTEPBAIH JJISl CEPEIHBOT BOJIOTOCTI MOBITPS B IIEXY

3 HamivHICTIO 0,95 1 cepeAHhOKBAAPATUIHOTO BIIXUJICHHS BiJl CEPEAHHOTO

3HadyeHHA 3 HafgiuHicTIO 0,99. Ilepenbadaerbesi, mo OOyMOBICHHUI Tapa-

METp PO3MOALICHUH 32 HOPMAJIHLHUM 3aKOHOM.

12 Jlani ekciepuMeHTy HaBeeH1 B Tabmuil 37 B 6€3p03MipHOMY BU-
risiai. [loTpi6HO:

a) moOyayBaTH KOPEIAIiHE TI0JIC;

0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTH KOEQIIIEHT KOPETSAIi 1 TICHOTY JIIHIMHOTO 3B'SI3KY;
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B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) moOyayBaTH JIIHIIO perpecii.

Taomums 37
X 15140 50| 70|85 |100|11,0|125|14,0| 155
Y |50 45|70 1|75 1]195 |90 |11,3| 9,2 |116| 12,3

Bapiaum 17

1 Ha ckiagi € 20 KOHTPOJIbHO-BUMIPIOBAIBHUX TIPUIIAIB, 1 TIIBKU 12
3 HHUX BiATapupoBaHi. Bu3HauuTH HMOBIPHICTH TOTO, IO 3 M'STH Y3STUX
MPUJIAJIIB YOTUPH BiATApUPOBAHI.

2 MucnvBenp BUCTPUIMB 3 pasu MO I, M0 BIAAATSIETHCS. ﬁMOBip—
HICTb BJIYYCHHsI B HET IpH MepLIoMy moctpiii aopiBHioe 0,8, a micias Kox-
HOTO MocTpiny 3MeHIyeThes Ha (0,1 3HalTH HMOBIPHICTH TOTO, IO BiH TTO-
TPaNnuTh J1Ba Pa3u.

3 3a 3ama”oro HamgikHicTiO enemenTiB: P1=0,7; P2=0,8; P3=0,5;

P4=0,6, po3paxyBatu HafiiHICTh cxeMu (puc. 31):
1 2

Pucynok 31
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4 Ha pesxiit padpumi 30% yciel mpoayKiiii BUpOOISIETECS TEPIIOI0
MaIMHo0, 25%- Ipyrow MaIIuHOIO, a 1HIIA MPOAYKIl - TpeThoi. [lepmia
mamHa gae 1% Opaky, apyra —1,5% 1 Tpets - 2%. BusHauwmtm
HMOBIPHICTH TOTO, II0 BUIIAJKOBO OOpaHa OJWHMUIIS MPOAYKIIil BUSIBUTHCS
OpaKoBaHOIO.

5 CryneHT ckiafae iICOUT aBTOMaTHYHOMY ek3ameHaTopy. Ha koxue
MATAHHS BIAMOBIIb TAa€Thes “Tak” uu “Hi”. Slka IMOBIPHICTH CKJIACTH 1CITH-
TH HaBMaHHS, SKIIO JJIS [HOTO MOTPIOHO JaTH BIPHI BIAMOBIII HE MEHII
YUM Ha CIM ITUTAHb 3 JESCATU?

6 3a 3miny BupobsseTbes 2000 geTaneit, mo MmoTIM PO3MOAUISIIOTHCS
Ha JIBa TaTyHKHU 1 CKJIAIYIOTHCS B JIBa BIAMOBIIHUX KOHTCHHEPH. ﬁMOBip—
HICTh BUTOTOBJICHHS JeTajei mepimioro ratyuky 0,6, npyroro- 0,4. Ha sxy
KUIBKICTB JieTasield Mae OyTH po3paxOBaHUM KOXKEH KOHTEWHep, 1100 3 iIMOo-
BipHicTIO 0,9 BiH HE OYB MEePENOBHEHMM 10 KIHIIS 3MIHU?

7 Tlpu 6e3ynunHIi podoTi EOM BifOyBaeThcs B cepeAHbOMY OAHA
aBapiiiHa 3ynuHKa 3a 100 rom. poGorm. Slka WMOBIpHICTB, IO 3a J00Y
B1I0y1eThCA aBapiiiHa 3ynuHKa?

8 BumnankoBa BenmunHa X 3a7aHa 3aKOHOM po3moAuTy (Tads. 38):

Taomurg 38
X; 0 1 2 7 8
P; 0,1 0,1 P 0,2 0,3
3HalTH:

1) p;
2) ¢ynxkuiro posnozaity F(x) 11 rpadik;
3) marematnune criofiBanas M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxuieHus of X |;
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5) P (L<X<8).

9 OyuKIisA Po3MOALTY AESIKOI BUNAAKOBOT BETUYMHN 3a/laHa B TaKWU

crocio:
(0, x<0,
F(X)=<{x*+B, 0<x<2,
1, x>2.

\

Busnauntu napamerpu A 1 B, 3HallTH BUpaXeHHs AJIs HIUTBHOCTI

IMOBIPHOCTI, MaTeMaTHYHE CITOJ[IBaHHS, a TaAKOXX WMOBIPHICTH TOTO, IIO

. . T
BUITAJIKOBA BCJIMYHNHA Ha6yz[e 3HAQYCHH/A B lHTepBaﬂl I:—l; E} .

10 Ipunax aas BUMipy TIMOWHUA BOJIOMMU Ja€ CUCTEMaTUIHE 3aHU-
xeHHs Ha 1M. CepeTHbOKBaIpaTUUHE BIIXWJICHHS IOMUJIKY MIPUIIALy A0Pi-
BH10€ 0,5 M.

1) 3HaliTu WMOBIPHICTH TOTO, IO MOMHJIKA BUMIPY HE MEPEBUIIUTH
1,5 m.

2) 3anmcatu (GOpMYIH HIIILHOCTI PO3MOALTY 1 (PYHKIII PO3MOALTY
noMIIKHY BuMipy. [Ipunyctutu, 1mo o0ymMoBiieHa BeIMYMHA PO3MOAIICHA 3a
HOPMAaJIbHUM 3aKOHOM.

11 JIBamiath BUMIpIB Yacy, HEOOXIAHOTO JJII TMPOXOKEHHS BCHOTO
MapIIpyTy aBTOOyCOM, JaJId HACTYTIHI Pe3yNbTaTu (y XBUJIMHAX):
240 256 276 26,2 262 284 280 298 30,0 26,0
280 310 318 338 338 340 350 360 366 354

3HalTH JOBipYl I1HTEPBAIMU AJISI CEPEIHBOTO Yacy MPOXOIKEHHS Ma-
puipyty 3 HafiiHicTIO 0,99 1 cepeIHbOKBAAPATUYHOTO BIIXWICHHS Bij ce-
penHboro 3HadeHHs 3 HamiiHicTIo 0,95. [lepenbagaeTnes, mo oOymMoBiIeHa
BEJIMYHMHA PO3MOJIICHA 32 HOPMAJIbHIUM 3aKOHOM.

12 JlaHi excriepuMeHTY HaBeJeH1 B Ta0uIl 39 B 6€3p03MipHOMY BH-
risiai. [lotpiGHO:
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a) moOyayBaTH KOPEIAIiHE TI0JIC;

0) BUCIIOBUTH TINOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;

r) moOyayBaTH JIIHIIO perpecii.

Taomums 39
X 27 | 46 | 63 | 7.8 | 92 | 106 | 12,0 | 134 | 14,7
Y |170|16,2 133130 9,7 | 99 | 6,2 | 58 | 57

Bapianum 18

1 3 pecsatu moTepeHWX O1E€TIB BUTPAITHUMH € 1Ba. BuszHaunth
HMOBIPHICTh TOTO, IO CEpell Y35TUX HaBMaHHsS M'SITH OUIETIB /IBa BUSB-
JSITHCSL BUTPALTHUMU.

2 VIMOBipHiCTB TOTO, 110 JeTaNb, BUTOTOBIICHA HA IIEPIIOMY BEpPCTa-
T1, OyJe nepmocopTHOO, AopiBHIOE 0,7. [Ipy BUTOTOBIEHHI TAaKOi X JeTall
Ha JIpyroMmy BepcTarti 1 WMoBIpHICTH qopiBHioe 0,8. Ha 1 - my Bepcrari
BUT'OTOBJIEH1 2 JieTaii, Ha 2 - My BepcTari — 3 aerani. Slka HMOBIPHICTH TO-
rOo, 1110 BC1 JIeTalll BUSIBJIATHCS MEPIIOCOPTHUMU ?

3 3a 3amanoro HamiuHICcTIO ejiemeHTiB: P1=0,7; P2=0,8; P3=0,1,

P4=0,2, po3paxyBatu HailiHICTh cxeMu (puc. 32):

Pucynok 32
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4 Y nexy BUTOTOBJISIIOTH JCsK1 Oy/IIBEIbHI JIeTajl, KO)KHA 3 SIKUX MO-
xe 0ytu nedextHoro 3 iMoBipHicTio 0,01 [leTans nepeBipseThCs KOHTPOJIE-
powm, 110 BusiBisie nedext 3 imoBipHicTIO 0,95. Kpim TOro, KOHTposep Moxe
MMOMUJIKOBO 3a0paKyBaTH rapHy AeTaib 3 iMoBipHicTIO 0,05. Busnauutu
HWMOBIPHICTH TOTO, IO JIETaJIb Oy/ie 3a0pakoBaHa.

5 VIMoBipHicTh BUrpanry Ha Gipski mpotsrom mHs — 0,3. Ska iMoBip-
HICTh X04a O OJIHOTO BUTpAlTy MPOTATOM TPHOX JHIB?

6 [l mocmiaiB Ha MittHICTh BUTOTOBJIeHO 5000 3pa3kis. ﬁMOBipHiCTL
pYWHYBaHHSA 3pa3ka 4epe3 BUIMAJKOBI JIe()EKTH HOTO CTPYKTYPH JTOPIBHIOE
0,2 Busnauutu MMOBIpHICTH pyiHYBaHHs: piBHO 80 3pa3kiB; HE MeHII 75 1
He Oubin 125 3paskis.

7 CepenHiii TEpMiH CITy>KOU TpaH3UCTOpa — 2 POKU. SIka IMOBIPHICTB,
10 TPAH3UCTOP BIAMOBUTH MPOTSITOM MEPILIOTO POKY CIIyKOu?

8 BumnankoBa BenmunHaa X 3a7aHa 3aKOHOM po3noAuty (Tadi. 40):

Taomusa 40
X; -3 -1 0 4 5
P; 0,2 0,3 0,1 p 0,1
3HalTH:

1) p;

2) ¢ynxkuiro posnozaity F(x) 11 rpadik;

3) marematuune crogiBanas M[ X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxumieHus of X |;
5)P (-3<X<4).

9 OyHKIIA pO3MOIITY ASSKOI BUMAAKOBOI BETUINHU 3aJaHa B TaKH

criocio:
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0, x<0,
F(X)=<A+Bx* 0<x<1,
1 X>1.

Busnauntu napamerpu A 1 B, 3HalTH BUpaKeHHs ISl UIUIBHOCTI
IMOBIPHOCTI, MaTeMaTUYHE CIIOAIBAHHS 1 TUCIIEPCIIO0, a TAKOX WMOBIPHICTH
TOrO, 1110 BUIIAJKOBA BeJMUnMHa HaOy e 3HaueHHs B inTepBaii [-1/2; 1/2].

10 [tunedabpuka nponaae sifis, Bara sKux KOJIUBa€eThes Bia 60 T 110
9.

1) 3HaiiTH BIJICOTOK SIEITh, Bara IKUX HE MCHIIIE 75T.

2) 3anmcatu (OpMYIH HIIIBHOCTI PO3MOALTY 1 (PYHKIII PO3MOALTY
BHITAIKOBOT Baru OKpemo y3sToro s, [Ipumyctutu, o ooyMmoBieHa Be-
JUYMHA PO3MOJIITIEHA 32 HOPMATbHUM 3aKOHOM.

11 Pe3ynbpTaT TigpoNOri4HUX CIIOCTEpEKeHb NpoTsiroM 20 pokiB 3a
BEJIMYMHOIO PIYKOBOTO CTOKY pikH (Y KyO. KIIOMETpax ) HaBEJCHI HUKYC:
o8 o0/9 08 081 08 081 082 08 081 081
80 o0,/9 080 08 0779 0/8 079 0,77 080 081

3HalTH AOBIpYl IHTEPBAIHU JIJISl CEPEIHHOTO 3HAUYEHHS PIYHOTO CTOKY
3 HamivHICTIO 0,95 1 cepeqHROKBAAPATUIHOTO BIIXUJICHHS BiJl CEPEAHBOTO
3Ha4eHHS 3 HamiiHICTIO 0,99. [IpumyctrTy, mo o0yMoOBIeHa BEIMYHUHA PO-
3MOI17IEHA 32 HOPMAJILHUM 3aKOHOM.

12 Jlani excriepuMeHTy HaBeseH1 B Ta0nuil 41 B 6e3p0o3MipHOMY BH-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIC;

0) BUCIIOBUTH TIMOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTH KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) MoOyayBaTH JIIHIIO perpecii.
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Tabmnist 41
X 102|04/06(08|10(12 14|16 |18 2,0
Y [ 33/37140[43|45|149 |51 |55|58]6,2

Bapianum 19

1V rpyni 12 4o., yeTBepo MarOTh CHOPTUBHI po3psiau. BumangkoBum
o0paszoM Trpyna po3MoAUISETHCSA Ha JBI KOMaHId. Bu3HAYWTH WMOBIPHICTH
TOTO, 110 B KOXKHIA KOMaH/1 BUSBUTHCA PiBHA KUIBKICTh PO3PSAHHKIB.

2 JIBa CTpinbIii pobIATH TI0 OHOMY HOCTPii. IMOBipHiCTh BiydeHHs
B MilieHb st mepinoro nopiBHooe 0,7, a mus apyroro 0,8. BuzHauwutw
HMOBIPHICTH MOPa3KH MIIIEHI.

3 3a 3agaHoro HagikHIicTIO eneMenTiB: P1=P2=0,1; P3=0,9, P4=0,2,

po3paxyBaTH HaIIHHICTh cxemu (puc. 33):

Pucynoxk 33

4 40 % ycix mpuiajiB, MO0 BUMYCKAIOTHCA, 30UPAIOTHCS 3 BUCOKO-

SAKICHUX JIeTajeH, a 1HIIIl - 3 IeTajield 3BuYaiiHoi sKocTi. HamiiiHicTh mprta-
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Iy, 310paHoOro 3 BUCOKOSAKICHUX AeTanel, nopiaoe 0,95, a 3i6paHoro 3 jae-
Tajei 3BuyaitHoi skocti — 0,7. Ilpunag BunmpoOyBaBcs mpoTIrom vacy t i
mpaitoBaB 0e3BIIMOBHO. 3HANTH WMOBIPHICTH TOTO, IO MpHUJa] 310paHuii 3
BUCOKOSKICHUX JIETAJIEH.

5 Ilpu nepenayi moBiOMIICHHS! HMOBIPHICTD MIEPEKPYUYBAHHS OHO-
ro 3Haka nopisHtoe 0,1 BuzHaunTi HMOBIPHICTH TOTO, IO TTOBIIOMJICHHS 3
JECSITH 3HAKIB MICTUTh HE OlJIbII JBOX MEPEKPYUYBAHbD.

6 3a 3miHy BUTOTOBISETHCS 2000 OMHOTUMTHUX BY3JIIB JEAKOTO MPU-
namuy. ﬁMOBipHiCTb TOTO, 110 BY30JI JOBEACTHCS BIIMPABUTH HA JOJATKOBE
perymoBanHs, gopisaioe 0,4. IMOBipHiCTH TOT0, 110 KiJIbKiCTh TAaKHX BY3-
niB He nepeBumuTh K, mopisaroe 0,95. [ToTpioHO 3HakTH K.

7Y cepeanbomy Ha | M MOBEPXHI MTYYHOTO CYMyTHHKA TOMAIA€ 3a
yac iforo podotu Ha op6iTi 400 MikpomeTeopuTiB. BusHaunTH HMOBIPHICTD
BIIyY€HHs OUIbIIE 5 MIKpOMETCOPUTIB Ha CKJIO UTIOMIHATOpa, SIKIIO HOTro
mora gopisaioe 100 cm’.

8 Bunaakoa BenmrunHa X 3a7jaHa 3aKOHOM pO3MOILTy (Tadm. 42):

Tabmuist 42
X; -2 0 1 3 5
Pi 0,3 0,1 P 0,1 0,2
3HaiTH:

1) p;

2) ¢ynxkuiro posnozaity F(x) 11 rpadik;

3) marematnune criofiBanas M| X |;

4) nucniepcito D[ X |1 cepeane kBagparuute BiaxmieHus of X J;

5) P (-2<X<3).

9 ®OyHKIIA pO3MOIITY ASSKOI BUMAAKOBOI BETUIMHU 3aJaHa B TaKHA

crocio:
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0, X <1,
F(X)=4A+Bx? 1<x<2,
1 Xx>>1.

Busznauntu napametrpu A 1 B, 3HalTH BUpaxeHHS i UIUIBHOCTI
IMOBIPHOCTI, MaTeMaTUYHEe CIIOAIBAaHHS, a TaKOX WMOBIPHICTH TOTO, IO
BUIIAJKOBA BeIMYMHA HaOyae 3HaueHHsS B inTepBami [-1/2; 1/2].

10 ITuToma Bara mpoIOBOJBYMX TOBAPIB Y TOBAPOOOITY B CEPEAHBO-
My ckianae 75%. CepenHe KBaapaTudHe BIAXUIIEHHS T0piBHIOE 1%.

1) 3HaliTh WMOBIPHICTH TOTO, IO B MOTOYHOMY POIll MUTOMAa Bara
MPOJIOBOJILYMX TOBAPIB y TOBAPOOOITy MepeBUIUTE 76%.

2) 3anucatu GopMysId MIUIBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILITY
JUIS. BUMAJIKOBOT'O BIJIXMJICHHS MUTOMOI Baru MpoOJOBOJBYHUX TOBAPIB Y TO-
BapooOiry Big 75%. [pumyctuTy, 110 oOyMoBiIeHa BEIMYMHA PO3MOIITICHA
32 HOPMAJILHUM 3aKOHOM.

11 OpnakoBi 3pa3Ku JIESIKOrO CIUIaBY MOBMHHI MICTUTH PIBHO TpPH
rpamu cpibrna. Jocaimkenns 20 3pa3kiB Aajio HACTYIHI pe3yabTatu (y Mi-
Jirpamax):
22960 32010 22980 33000 22950 33000 33040 33010 22980 33000
22980 33000 22950 22960 33010 22980 33000 33000 22960 33010

3HalTH AOBIpYl IHTEPBAJIM ISl CEPEIHBOTO 3MICTYy Cpibiia 3 HalIHHI-
ctio 0,95 1 cepeTHLOKBAAPATUYHOTO BIIXMJICHHSI BiJl CEPEIHBOIO 3HAYCHHS
3 "HaaiHicTio 0,99. [lpunmycTuTH, 1110 BU3HAYEHA BEJIMYMHA PO3MOJILICHA 32
HOPMAaJIbHUM 3aKOHOM.

12 Jlani ekciepuMeHTy HaBeeH1 B Tabmuill 43 B 6€3p03MipHOMY BU-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TINOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1

Y,
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B) 3HAWTH PIBHSHHSA JiHIT perpecii;

r) MoOyayBaTH JIIHIIO perpecii.

Taomu 43
X 12 |18 | 23|31 |41 |46 | 52 | 6,7 | 8,3
Y 501472407 |3,81|340|3,64|3,11|2,88 2,83

Bapianm 20

1V rpyni 11 4onoBik, mecTepo 3 SKUX MaOTh MEPIl CHOPTUBHI PO3-
psaau. BuszHaunTH WMOBIPHICTH TOTO, IO CEpel S5 BHUMAAKOBO OOpaHUX
CIIOPTCMEHIB BUSIBUTHCS TPU TIEPIIOPO3PSTHUKH.

2 MexaHi3M CKJIaJa€eThcsa 3 TPhOX BY3JiB. MIMOBipHiCTH GpaKy mpu
BHUTOTOBJICHHI mepioro By3na gopiBHioe 0,08, npyroro Bys3na — 0,12 1 tpe-
Th0r0 — 0,01 BuznaunTt IMOBIpHICTH TOTO, IO MPU BUTOTOBJICHHI MEXaHI-
3MY TUTBKH JAPYTUHA By30J1 OpaKOBaHUM.

3 3a 3amaHoro HamgikHicTIO eiemeHTiB: P1=0,6; P2=0,2; P3=0,8;

P4=0,7, po3paxyBatu HafdiliHICTh cxeMu (puc. 34):

3 |—

Pucynok 34
4 'Y maptii 3 600 pamionamn 200 BUTOTOBJIEHI Ha MEPUIOMY 3aBO/II,
250 - Ha Apyromy # iHmmi - Ha TpeThoMy. FIMOBipHICTE TOTO, 110 TAMTIa, BH-

rOTOBJICHA Ha TMEPIIOMY 3aBOJi, BUSBUTLCA CTaHIAPTHOIO, qopiBHIOE 0,97,
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Ha npyromy — 0,91, Ha Tperbomy — 0,95. HaBmanHs y34Ta J1laMiia BUsIBUJIa-
Csl CTaHJIaPTHOO. BU3HAUMTH MMOBIPHICTH TOTO, III0 BOHA BUTOTOBJICHA HA
MepIIOMY 3aBO/I.

5 PoGiTHUK 00CTyrOBY€ M'ITh BEPCTATIB, KOXKHHM 3 IKUX MOXKE BUUTH
3 naxy mpoTarom 3MiHd 3 iMoBipHicTiO 0,01 Buznauutu WMOBIpHICTH TOTO,
10 IOHAWMEHIIIE YOTUPU BEPCTATH MPOPOOIISATH YCIO 3MIHY.

6 B ycboMy OyIMHKY TYPTOXUTKY BUKOPHUCTOBYIOThCA 600 enexTpo-
JIaMII, KOJKHA 3 KX MOXKe 3 iIMOBIpHICTIO 0,3 TIeperopiTH paHill, HiXK TPo-
poOUTh MOKJAZAeHU TepMiH. Bu3HaunT MMOBIPHICTH TOTO, IO 32 JaHH
TEePMiH JOBEACThCS 3aMiHUTH O11bIT 200 enexkTporamil.

7/ Y BIIALT BUH 3BEPTAIOTHCS B CEPEIHHOMY TpH MOKYMIlB 3a 40 XB.
Ska IMOBIPHICTB, 110 3a TOJIMHY y BIJUT BUH 3BEPHYTHCS OUIBII TPHOX ITO-
KYTIIIB?

8 BumnankoBa BenmunHaa X 3a7aHa 3aKOHOM po3MoALTy (Tadu. 44):

Taomua 44
X; 1 2 4 5 7
Pi 0,1 0,2 P 0,3 0,3
3HaiTH:

1) p;

2) ¢ynxkuiro posnozaity F(x) 11 rpadik;

3) marematrune criofiBanas M[X];

4) mucniepcito D[X] 1 cepenne kBaapaTuune BiagxuiaeHus c[X];

5) P (2<X<7).

9 IibHICTh IMOBIPHOCTI JESIKOT BUMIAJKOBOI BEJIMYWHM 3a/1aHa B Ta-

KM cnocio:

115



0, x<1,
f(x)=<AX, 1<x<2,
0, X >2.

Busznauntu koedimienT A, QyHKIIIO po3MOaiTy, MaTEMaTHYHE CIIO-
JiBaHHS, a TaKOX WMOBIPHICTh TOTO, IO BUMAJKOBAa BeIWYMHA HaOyzde

. . T T
3HAUYCHHA B IHTCPBAJIl [E’E} .

10 Cepenniii picT 4oJOBIKIB y JaHOMY perioHi qopiBHIoe 175 cm. Ce-
PEIHLOKBAIpATUYHE BIIXUIICHHS pOCTy nopiBHIOE 10 cMm.
1) 3HaliTH BiICOTOK YOJIOBIKIB, PICT SKUX TEepeBUIILy€E 175 cM.
2) 3anucatu GopMyId MILTBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILITY
3pOCTY YOJIOBIKIB.
11 JIBagnATHIITHI BUMIPH TOBIIWHU JILOAY B CiYHI 1 JIIOTOMY Ha aK-
BaTOPI1 BOJAONUMMIIA JTAJIM HACTYITHI pe3yabTaTh (Y CaHTHMETpPax):
61 62 64 66 62 68 63 65 62 65
58 65 61 63 65 66 65 62 58 62
3HANTH JOBIPYI IHTEPBAIM ISl CEPEIHBOI TOBIIMHM JIbOY 3 HAIIMHI-
ctio 0,95 1 cepeTHLOKBAAPATUYHOTO BIIXMJICHHSI B1JI CEPEIHBOTO 3HAYCHHS
3 HagiiHicTIO 0,99. MaeThest Ha yBasi, 10 00OYMOBIICHHH MTapaMeTp PO3Io-
TIICHUI 32 HOPMAJIBHUM 3aKOHOM.
12 Jlani ekcriepuMeHTy HaBeleH1 B Tabmuill 45 B 6€3p0o3MipHOMY BU-
risiai. [lotpiGHO:
a) moOyayBaTH KOPEIAIiHE TI0JIC;
0) BUCIIOBUTH TIMOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y, BU3HAUUTHU KOEQIIIEHT KOPETSAIii 1 TICHOTY JIIHIHOTO 3B'SI3KY;
B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) MoOyayBaTH JIIHIIO perpecii.
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Ta0muisg 45
X 21 24 | 28 30 | 34 | 35 | 36 | 39 | 40
Y 18 13|14 13|12 (111011 08

Bapianm 21

1 € 6 neraneit nepuIOro raTyHKy, 9 - Apyroro, 4 — TpeTbOro raTyHKy.
Sxa WUMOBIPHICTH TOTO, IO CEpel TPHOX BHUMAJAKOBO OOpaHUX JeTajei BU-
SBJIATHCS JIETall BCIX TaTyHKIB?

2 PamucT TpHUi BHKIMKA€E KOPECTIOHIEHTAa. VIMOBIpHICTB TOTO, IO
Oyne mpUHHATAN TIepIuil BUKIMK, nopiBHioe 0,2, npyruii Bukauk — 0,3,
Tpetiit BukiuKk — 0,4. $Ika WMOBIPHICTB TOTO, 1110 KOPECTIOHJEHT MOYYy€ BU-
KJIMK?

3 3a 3agaHoro HagikHIicTIO eneMenTiB: P1=P2=0,8; P3=0,1, P4=0,2,

pO3paxyBaTH HAIIHHICTh cxemu (puc. 35):

Pucynok 35
4 Jlnst ckiagaHHs HaIXOMTh AETall 3 MapKOK TPHOX 3aBOMAIB. 3 Map-
kot 3aBoay Nel Hamxomuth 45% ycix AeTanei Ta WMOBIPHICTh TOTO, IO
netans HectanaaptHa - 0,01; 3 mapkoro 3aBogxy No2 Hagxonuts 30% nera-

Jiel Ta UMOBIPHICTH TOTO, IO JIeTalb BUSBUTHCS HecTaHaapTHOO — 0,015;
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3 Mapkoro 3aBoay Ne3 Hagxomuts 25% ycix aetaniedl Ta HMOBIPHICTH TOTO,
0 JeTajdb BUSABUTHCS HecTaHmapTHoo — 0,02 3HaiiTm WMOBIPHICTH TOTO,
sKa HeCTaHJapTHA JIeTallb, IO HAINIIIA Ha 300pKY, HAJISKHUTH 3aBo Iy No2

5 VIMOBipHiCTh TOTO, IO €IEKTPUYHA JIaMIa NPOPOOUTH HE MEHII
1000 9, mopiHtoe 0,6. BuzHaunt MMOBIPHICTH TOTO, IO Xo4a O OaHA 3
I'ITH JIaMIT IPOPOOUTH BECH LIEH TEPMIH.

6 OTK mnepeBipse Ha cTangaptHicTs 900 neraneii. iMoBipHicTs TOTO,
10 JeTallb BUSIBUTHCS CTaHAapTHOO, nopiBHIOE 0,9. Busnauutu iimMoBip-
HICTh TOTO, IO B MAapPTIi, 0 NEPEBIPAETHCA, CTAaHJAPTHUMHU BUSBIISATHCSA HE
outei 830 neranen.

7/ Ha nucneryepchbKkuil MyHKT y CEPEIHOMY HAJIXOJIUTh TPH 3aMOB-
JICHHS! B XBWJIMHY Ha Takci. BusHauuTu WMOBIPHICTH TOTO, IO 3a JIBl XBU-
JIMHU HaJiie: a) He OUTBIT TPhOX BUKIIHKIB; O0) PIBHO I1'SITh BUKJIUKIB.

8 BumnankoBa BenmunHaa X 3a7aHa 3aKOHOM po3MoALTy (Tadi. 46):

Tabmui 46
X; -3 -2 -1 0 4
Pi 0,2 0,1 P 0,3 0,1
3HalTH:

1) p;

2) ¢ynxkuiro posnozaity F(x) 11 rpadik;

3) marematrune criofiBanas M[X];

4) mucniepcito D[X] 1 cepenne kBaapaTuune BigxuiaeHus c[X];

5) P (-3<X<0).

9 1ibHICTh IMOBIPHOCTI JESIKOT BUMIAJKOBOI BEJIMYWHM 3a/I1aHa B Ta-

KM cnocio:
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0, x<0,
f(x)=<AB+x), 0<x<2,
0, X>2.

Busnauntu koedimieHT A, QyHKIIIO PO3NOAITY, MaTeMaTHYHE CIO-
JiBaHHS 1 TUCTIEPCIIO, @ TAKOXK WMOBIPHICTh TOTO, IO BUITAIKOBA BEJINYH-
Ha HaOye 3HaveHHs B intepsani [-0,5; 0,5].

10 ®ongoBigAaYa MO TUIOJJOOBOYEBHUX 3aBOJAX y CEPEIHBOMY CKJa-
nae 0,8 rp.ox. CepenHe KBaapaTudHe BiAXuiIeHHs 1opiBHIOE 0,2 Tp.0I.

1) 3HaifTh “MOBIPHICTH TOTO, IO B MOTOYHOMY porli (poHIOBIITIaTA
IepeBuIIuTh 1 Tp. oA,

2) 3anucatu GopMysd MITBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILTY
JUTSI BUTIAJIKOBOTO BIAXWJICHHS (POHIOBIIIAY1 BiJl CEPEAHBOTO 3HAYCHHSI.

11 Tlpu po3poOsieHHI TEXHOJOTli BUPOOHMIITBA HOBOTO MaTepiairy
3po0seno 20 nmpoO i oTpuMaHi HACTYIHI pe3yabTaTH (Y BiJCOTKAaX):
1,8 2,3 1,5 1,8 2,5 1,8 2,3 2,6 1,5 1,8
2,5 3,0 1,8 2,3 2,8 1,5 1,8 2,5 2,5 1,8

3HAWTH JOBIpYl IHTEPBAIM JIJISI CEPETHBOTO BIJACOTKA 3 HAINWHICTIO
0,95 1 cepenHbOKBAJAPATUYHOTO BIAXUIICHHS Bl CEPEIHBOTO 3HAYCHHS 3
HamiHicTio 0,99. [lependadaerses, 10 00yMOBJIeHA BEIMYMHA PO3IO/I1IIe-
Ha 32 HOPMAJILHUM 3aKOHOM.

12 Jlani ekciepuMeHTy HaBeeH1 B Tabmuill 47 B 6€3p03MipHOMY BU-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIC;

0) BUCIIOBUTH TIMOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y; Bu3HaunTH Koe(ilieHT KOPEIALii 1 TICHOTY JIHIIHOTO 3B'SI3KY;

B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) MoOyayBaTH JIIHIIO perpecii.
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Taomums 47
X 20110107 06 | 05|04 |03]|0,2] 01
Y 51|98 16,3143 /169|26,4 229|275 |30,2

Bapianm 22

1 3 10 6ineriB BurpamHuMu € 2 BuzHauuTu AMOBIPHICTH TOTO, IO
cepen y3sITUX HaBMaHHS 5 OUIETIB BUSBUTHCS OJWH BUTPAILTHU.

2 CTpinsitoTh 1O JEsKiH 1111, IMOBIPHICTb BIyYEHHS B SIKY TpPH OJI-
HOMY ntocTpii opiBHIOE 0,2 [TocTpinu NPUNHHSIOTHCS MPU NEPIIOMY BITY-
YeHH1. 3HAUTH WUMOBIPHICTH TOTO, 110 Oy/1e 3p00JICHO PIBHO 6 MOCTPIIIB.

3 3a 3amanoro HamihHicTIO exemeHTtiB: P1=0,9; P2=0,3; P3=0,5,

P4=0,6, po3paxyBatu HafiiHICTh cxeMu (puc. 36):

2
1
L 3| 4
3 |—
1
3
Pucynok 36

4 Ha nBox BepcraTax BUPOOISETHCS OMHAKOBA mpoaykiis. [Ipomgyk-
THUBHICTH MEPIIOTO BepcTaTa B JBa pa3u OUIbIIE MPOIYKTUBHOCTI IPYTroTo.
IMoBipHicTs mosiBM Gpaky Ha nmepmomy Beperarti 0,1, Ha npyromy — 0,15.
BurotoBineni 3a 3MiHy J1eTajl CKJIaIal0ThCsl B KOHTEHHEpP. 3HaTH WMOBIp-

HICTh TOTO, IO BUIAJIKOBO OOpaHUil 3 KOHTeWHepa BUPIO HE BUSBUTHCS
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OpaKoBaHUM.

5 BTK mnepeBipsie aeski BUpoOH, KOKHUN 3 SKUX HE3AJCKHO Bij 1H-
mux 3 iMoBipHIcTIO 0,02 Moke BusSBHUTHCS AeheKTHUM. Bu3zHaunTu MMOBI-
PHICTH TOTO, IO 3 JEBITH AeTayield Me()EKTHUMH BHSBISTHCS HE OlIbIIE
JIBOX.

6 V 1mexy mpairoroTh He3aJIeKHO OJIMH BiJ OJTHOTO B OJJHAKOBOMY pe-
xumi 100 BepcTaTiB, €JIEKTPONPUBL IKUX BKIOYEHHH nipoTsiroM 0,8 ycbo-
ro yacy po6otu. Buznauntu MMOBIpHICTH TOTO, IO B JOBUIBHO y3TUH MO-
MEHT 4acy BUSBIISTHCS BKIIIOUeHUMH Bix 70 10 86 BepcTaTis.

7 Y cepemHbOMYy Ha CTaHIIIIO MIBUIKOI JOTIOMOTH MPOTSITOM TOJAWHH
HAJIXOIWUTh 12 BUKIWKIB. 3HAUTH MMOBIPHICTH TOTO, IO 3a JABAAIATH XBH-
JUH HaIIAAe: PIBHO YOTHUPH BUKIIUKH; HE OUIBII IIECTH BUKJIMKIB.

8 BumnankoBa BenmunHa X 3a7aHa 3aKOHOM po3moALTy (Tadt. 48):

Taomuns 48
X; -5 2 4 5 6
P; 0,4 0,1 0,2 p 0,1
3HalTH:

1) p;

2) ¢ynxkuiro posnoxaity F(x) 11 rpadik;

3) marematrune criofiBanas M[X];

4) mucniepcito D[X] 1 cepenne kBaapaTuune BiagxuiaeHus c[X];

5)P (-5<X<4).

9 IllimpHICTE IMOBIPHOCTI JESKOI BUMAJAKOBOI BEJIMYWHU 3ajJaHa B

TaKUH CIIOCIO:
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-

0, X <0,
f(x)=9AL+x),0<x<3,

0, X > 3.

"

Busnauntu koedimieHT A, QyHKIIIO pO3MOALTY, MaTeMaTHU4HE

CIIO/IIBAaHHSA, @ TAKOK MMOBIPHICTH TOTO, III0 BHUMAJKOBA BeTWIMHA HAOye

. .| T
3HAUYCHHSA B IHTCPBAJIl |:§,7Z':| .

10 Ilpunag nnst BUMIpY KPOB'STHOTO THUCKY CHCTEMAaTHYHO 3aHIKYE
Tuck Ha 10 omunuib. CepeTHbOKBAIpaTUYHE BIAXUIICHHS TOMIJIKH TIpUJia-
Iy TOPIBHIOE 5 OTMHUIISIM.

1) 3naiiTi WMOBIPHICTH TOTO, IO MOMHUJIKA MPU BUMIpPI KPOB'STHOTO
TUCKY HE IEPEBUIIUTH 15 OTMHUIIB.

2) 3amucatu (HopMynH HIABHOCTI Ta (QYHKIIT pO3MOIALTY MOMUIIKA
npuiIay.

11 IpoBeaeH1 BUMIpH KUIBKOCTI OMadiB, III0 BUTIAJH, Y )KOBTHI 3a Iie-
pioa y 15 pokiB /yist JaHOT MICIIEBOCTI JIajid HACTYIMHI pe3yabTaTtu (y M-
MeTpax):

99 125 103 92 100 109 118 106
116 98 140 122 101 120 131

3HalTH AOBIpYl IHTEPBAIH YISl CEPEIHBOTO 3HAYCHHS KUIBKOCTI Oma-
1iB, 3 MoBIpeHOoIo iMOBIpHICTIO 0,99 1 cepemHbOKBAAPATUYHOTO BiIXMIICHHSI
B1JI cepeHboro 3HaueHHs 3 HaainHicTIo 0,95. [lepenbadaerses, mo 0oymo-
BJICHA BEJIMUMHA PO3MOiJICHA 38 HOPMAIbHUM 3aKOHOM.

12 Jlani ekciepuMeHTy HaBeqeH1 B Tabnuill 49 B 6€3p0o3MipHOMY BU-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIC;

0) BUCIIOBUTH TIMOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1

Y; BU3HauuTH KOe(Iili€HT KOPEISALii 1 TICHOTY JIIHIHHOTO 3B'SI3KY;
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B) 3HAWTH PIBHSHHSA JiHIT perpecii;

) moOyayBaTH JIIHIIO perpecii.

Tabmuus 49
X 103 /025|0,20 0,14 0,22 0,10 | 0,09 | 0,08 | 0,05
Y [ 50 45|70 65|95 |90 (113| 92 | 118
Bapianm 23

1 3 36 OinetiB BUrpamiHUMH € 5. Bu3HauuT MMOBIPHICTH TOTO, IO

cepell y3sTUX HaBMaHHs 5 O1JIeTIB BUSIBUTHCS PIBHO 3 BUTPAITHUX.

2 AGoneHT 3a0yB ocTaHHIO IU(py HOMepa Tenedony 1 Habupae i Ha

BMaHHS. Bu3HaunTH MMOBIPHICTH TOTO, IO HOMY JOBEJETHCS A3BOHUTHU HE

OB, HIXK Y TPU MICIIAL.

3 3a 3aga”oro HamihHicTIO enemeHTtiB: P1=0,1; P2=0,4; P3=0,5,

P4=0,2; P5=0,3; P6=0,2, po3paxyBaTu HadiiiHICTb cxeMu (puc. 37):

Pucynok 37

4 Jlesiki BUpOOU MEPEBIPSAIOTHCA HA CTAHIAPTHICTH IBOMA KOHTPOJIE-
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pamu, nmpudomy nepinuit nepesipsie 60%, a apyruit - 40% yciei npoayKILii.
VIMOBipHiCTh TOTO, IO CTAHAAPTHHH BUPI6 Oyle BU3HAHO CTaHAAPTHUM
IpHU TIEepeBIpIll MepmuM KOHTposiepom, nopiBHioe 0,95, a npyrum — 0,9
(SIKICTh TEPEBIPKU KOHTPOJIEPIB 3aJIEXKUTh Bl iXHBOI KBamdikarii). Bu-
3HAQYUTH WMOBIPHICTH TOTO, 1[0 CTaHIAPTHUHN BUPIO Oy/e BU3HAHO CTaH[a-
PTHHM.

5 Pobuthes 10 He3aneKHUX TOCTpiiB 1o wini. FIMoBipHicTh BIyueH-
Hs ipu ogHOMY mocTpini 0,25. 3HaliTH IMOBIPHICTh HE MEHIIIE 3 BIy4YEHb.

6 ﬁMOBipHiCTL TOTO, SIK1 KYJIbKH, IO BUTOTOBJISIOTHCS JJIsT TT1IITHTI-
HUKIB, HE BKJIQJIalOThCS B MPUITyCTUMI po3MipH, nopiBHioe 0,1 Buznauutu
WMOBIpHICTH TOTO, 110 B mapTii 3 1000 mTyk, 3a0pakoBaHUX KYJIHOK 3aJIH-
mUTHCA He OltbI 240.

7Y xamepi Bincona ¢ikcyerses 30 3iTKHEHb YaCTOK Y TOJIMHY. 3HAM-
TH WUMOBIPHICTh TOTO, 1[0 MIPOTSITOM OJHI€T XBWJIMHA: HE BIAOYACTHCS JKO/I-
HOTO 3ITKHCHHS; BIIOyAEThCS OUIBII OJHOTO 3ITKHEHHS; BIIOYIETHCS
OLIBIIT ABOX 31TKHEHb.

8 BumnankoBa BenmunHaa X 3a7aHa 3aKOHOM po3moAuTy (Tadi. 50):

Taomusa 50
X; -3 -1 0 1 4
Pi 0,1 0,1 P 0,3 0,2
3HalTH:

1) p;
2) ¢ynxkuiro posnozaity F(x) 11 rpadik;
3) marematrune criofiBanas M[X];
4) mucniepcito D[X] 1 cepenne kBaapaTuune BiaxuiaeHus c[X];
5) P(-1<X<1).
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9 limpHICTh IMOBIPHOCT! BHWMAJKOBOI BEJMYMHM 3aJaHa B TaKH

crocio:
0, x<0,
f(X)=<ABx+1),0<x<2,
0, X>2.

Buznauntu koedirieHT A, QyHKIIIO PO3MOALTY, MATEMaTUYHE CITOI-
BaHHS, a TAKOXXK WMOBIPHICTH TOTO, 1[0 BUITAIKOBA BEJIMYMHA HaOyze 3Ha-

. .\ 7
YCHHJ B 1HTepBaJ'Il [Z,E} .

10 Bpoxait s6myk, 310paHuil 3 OAHOTO JEpeBa, PO3PI3HIETHCA 3a
KUTBKICTIO IYKPY B Tuiogax. st JaHoTo AepeBa 3MICT MyKpPY B MJI0IaX KO-
mmBaerses Bl 7% no 13%.

1) 3naiiTu B1ACOTOK SI0JYK, 3MICT I[yKpY B sikuii He HUx4YE 11%.

2) 3anmcatu (OpMYIH HIIIBHOCTI PO3MOALTY 1 (PYHKII PO3MOALTY
BUITIJIKOBOT'O BIJICOTKA I[YKPY B OKPEMO B3SITOMY SIOJTYIII.

11 Jlano 3HaueHHS MPOMIXKKIB Yacy (mepepB y razonocrayanHi Moc-
KOBCBHKOI 00J1aCTl, BUKJIMKAHUX YIITKOHDKEHHSIMH Ha Ta30MpPOBOJIAX Cepe/l-
HBOTO 1 BUCOKOTO TUCKY) y TOJIMHAX:
10 22 26 30 40 13 23 28 30 43 15 25 30
50 30 15 25 30 34 40 20 25 30 38 6,0

3HaWTH TOBIpYl IHTEPBAIH JIJIsl CEPETHHOTO 3HAYCHHS TIPOMIKKY Yacy
3 1O0BIpeHOI0 iIMOBIpHICTIO 0,95 1 cepeqHOKBAAPATUIHOTO BIIXMIICHHS BiJ
cepeaHpOro 3HaueHHs 3 HafginHICcTIO 0,99. [TepenbadaeTbes, 1m0 00yMOBIIe-
Ha BEJIMYMHA PO3MO/IIICHA 32 HOPMAJIbHUM 3aKOHOM.

12 JlaHi ekcriepuMEHTY HaBeJeH1 B Ta0iuil 51 B 6e3p0o3MipHOMY BH-
risiai. [loTpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIE;

0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y; Bu3HaunTH Koe(ili€eHT KOPEJALii 1 TICHOTY JIHIIHOTO 3B'SI3KY;
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B) 3HAWTH PIBHSHHSA JiHIT perpecii;

r) MoOyayBaTH JIIHIIO perpecii.

Taomums 51
X 3015|1007 06 |05,04 ) 03| 0,2
Y [118]19,7 | 50,7 | 46,7 | 43,7 1499 |51,1|72,9 | 80,3

Bapianm 24

1 PosrasmgaroTbesi BCUISKI M'STU3HAYHI YKCia. BU3HAYUTH HMOBIp-
HICTb TOTO, IO BC1 ITU(pU BUTIATKOBO OOPAHOTO M'STU3HAYHOTO YHCIIA Pi3-
HI.

2 JIBa CTpiibIli 3poOMIIM 110 MOCTPidy B MimeHs. MIMoBipHicT Biy-
YEHHS B MIIICHB JIJIS IEPIIOTo CTpuIbist gopiBHIoe 0,6, mis npyroro — 0,9.
Sxa UIMOBIPHICTB TOTO, 110 B MIIIIEHb MTOTPATMIIH JIB1 KYJIi?

3 3a 3amanoro HamiuHICcTIO eiieMeHTiB: P1=0,2; P2=0,1; P3=0,2,

P4=0,3, P5=0,4, po3paxyBaTu HaaiiHICTh cxemu (puc. 38):

Pucynok 38
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4 € nBi napTii oMHOTUIMHKUX BUPOOIB 3 12 1 10 mTYyK, IpUIOMY B KOX-
HI{ mapTii - mo ogHOoMYy OpakoBaHomy. Bupi0, y3sTuil HaBMaHHS 3 MEpUIOi
napTii, mepeKIaieHo B APYTY, MICJsl YOro BUOMPAETHCS HABMaHHA BUPIO 13
Apyroi maptii. BusHauuTu WMOBIPHICTH TOTO, IO B JIpYruil pa3 Oyne Bu-
TATHYTUN OpakoBaHH BUPIO.

5 o imMoBipHillle — BUTPATH B PIBHOCHJIHLHOTO CYMPOTUBHUKA HE Oi-
JIbIIE TPHOX UM HE MEHIIIE M'ATH MapTiid 3 BOCbMHU, SKILO HIYUIHUI pe3yib-
TaT BUKJIIOYCHUI?

6 YV MeHIO CTYIeHTCHKOI inanpHl TpH mepmux 0Jroma - 6opIi, po3co-
JNBHUK i Xap4o. VIMOBipHiCTH TOTO, 110 JOBINBHMIA CTYJEHT Bi3bMe OOpII,
nopiBaioe 0,4. CkuTbku Topiii Oopmry mMae OyTH MATOTOBJICHO, 100 3
iMoBipHIcTIO 0,9 3a10BOJIBLHUTH TOMHT, SKIIO ITAIBHIO 3a 3MIHY BiIBIIy€E
400 yomnoBik?

7 IIpu MacoBOMYy BHUPOOHHIITBI IHTETPAIbHUX CXeM WMOBIPHICTH MO-
aBu Opaky nopiBHioe 0,005. BusHauutu MMOBIPHICTH TOTO, 11O B MapTii 3
600 BupoOiB OpakoBaHUMH OyIyTh: a) HE OLIBII HIXK TpU BUPOOH; O) piBHO
YOTHUPH BUPOOH.

8 BumnankoBa BenmunHa X 3a7aHa 3aKOHOM po3MoALTy (Tadu. 52):

Taomus 52
Xj -2 -1 1 2 3
P; 0,2 0,3 0,1 p 0,1
3HaiTH:

1 p;
2) dynkiiro pos3noaity F(x) i 1i rpagik;
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3) marematnune criofiBanas M[X];

4) nucniepcito D[X] 1 cepenne kBaapaTuune BiaxuiaeHus c[X];

5) P (-2<X<4).

9 IllimpHICTH IMOBIPHOCTI JESKOI BUMAJAKOBOI BEIMYWHU 3ajaHa B

TaKWUH CII0CIO:

0, x<1,
f(x)={Ax*,1<x<2,
0, X > 2.

Busznauntu koedirieHT A, QyHKIIII0 pO3MOALTY, MATEMATUYHE CIOIi-
BaHHS, 4 TAKOX WMOBIPHICTh TOTO, 1[0 BUIIAJKOBA BEIMYMHA HAOy/e 3HAa-
yenHs B intepsam [0,5; 2].

10 Iutoma Bara MPOAYKIIi BIACHOTO BUPOOHHUIITBA B KOONTOpPrax y
cepenapoMy ckmamae 51%. CepeaHe KBaapaTU9HE BIIXWIICHHS JTOPIBHIOE
6%.

1) 3HaiiT WMOBIPHICTH TOTO, 110 B MaOYTHHOMY POIll TPOIYKIIiS
BJIACHOTO BUPOOHUIITBA Oyie yKiIajaeHa B Mexax Bijx 45% mo 55%.

2) 3anucatu GopMyId MIUIBHOCTI PO3MOALTY 1 (PYHKIIT PO3MOILTY
JUTSI BUTIQJIKOBOTO BiXHJICHHS TIPOAYKIIl BJIACHOTO BUPOOHMIITBA Bif ii ce-
PEAHBOTO 3HAUCHHH.

11 Jinst BU3HAUCHHSA MapKH LIEMEHTY OyJu MPOBECHI ICIIUTH 3Pa3KiB
[IEMEHTHOT0 KaMEHIO Ha CTHUCK, 1110 Jalii HACTYMHI pe3yibTaTH (KiJorpam
Ha KB.CAaHTHMETD):

298 290 298 263 318 288 301 288 316 291 306 271
316 328 305 304 303 291 255 295 296 293 308 316 286
3HalTH AOBIpYl IHTEPBAIMU ISl CEPEAHBOTO 3HAYEHHS BUMIPIOBAHOI

BEJIMYMHU 3 JIOBIpeHOI0 iMOBIpHICTIO 0,95 1 cepenHbOKBAIPATHIHOTO BiI-
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XWJICHHS BiJl CepenHbOro 3HaueHHs 3 HanidHicTio 0,99. [lepenbauaerncs,
110 BUMIPIOBaHa BEJITMYMHA PO3IOIIJICHA 32 HOPMATHHIUM 3aKOHOM.

12 JlaHi eKkcriepUMEHTY HaBeJeH1 B Ta0uIl 53 B 0€3p03MIpHOMY BH-
risiai. [lotpiGHO:

a) moOyayBaTH KOPEIAIiHE TI0JIC;

0) BUCIIOBUTH TIMOTE3Y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y; BU3HauuTH KOe(ili€HT KOPEJSALii 1 TICHOTY JIIHIHHOTO 3B'SI3KY;

B) 3HAWTHU PIBHSHHSA JiHIT perpecii;

) moOyayBaTH JIIHIIO perpecii.

Taomus 53
X 1 2 3 5 10 20 30 50 | 100
Y 1415|352 408 325|291 |262 241|230 1,21

Bapianm 25

1 30 myssipiB, cepen SKUX 6 BUIIIOTO PO3PSAY, PO3IMOAICHI BUITAIKO-
BUM 00pa3om Ha 3 Opuraau no 10 4oyoBIK y KOXHiH. Slka HIMOBIpHICT TO-
T0, [0 BC1 MYJIAPU BHILOTO PO3PSAY MOTPAILISITE A0 TIEepIIoi Opuraan?

2 'Y nepuriit ypHi 1 6in1a 14 4opHUX KyJi, y Ipyrii — 2 6immx 1 3 Jo-
pHUX, y TpeTiil - 3 O1mX 1 4 YopHUX Kyii. 3 KOXXHOI YPHHU B3SUIH IO KYJIi.
Ska WUMOBIPHICTH TOTO, IO CEPEa BUMHATUX Kyib Oyae 1 Oina 1 2 4opHHX
Kymi?

3 3a 3aganoro HamihHicTIO enemeHTtiB: P1=0,1; P2=0,4; P3=0,3,

P4=0,2, P5=0,5, po3paxyBaTu HaaiiHICTh cxemu (puc. 39):
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Pucynok 39

4V TUpi € m'ATh Pi3HUX 33 TOYHICTIO GO0 MBUHTIBOK. MIMOBIipHiCTH
BIIy4CHHS B MIIIEHB JIJIs1 TAaHOTO CTPUIBIS 3 HUX BIAMOBIIHO H0piBHIOE 0,5;
0,6; 0,3; 0,7; 0,9. Busnauntu MOBIPHICTh BIIy4€HHS B MIIICHB, SKIIO CTPi-
JIe1b pOOUTH OJIMH TIOCTPLI 3 BUIAHOI HABMaHHS TBUHTIBKH.

5 Cepen KOKOHIB IIOBKOBUYHOTO IIOBKOMpsia B Aanii mapTii 70%
MICTSITh 0C10 JkiHOUO1 cTaTi. Bu3HaunTH WMOBIPHICTH TOTO, IO CepPe AeCs-
TH BUIAIKOBO BiAIOpaHMX 3 €T MapTii KOKOHIB MICTUTh 0OC10 KIHOYO]1 CTaTi
CIM KOKOHIB.

6 3a maHMMU TEXHIYHOTO KOHTPOIO B cepeanbomy 10% BHUroTOBIIE-
HUX Ha 3aBOJI TOAWHUKIB BUMAararTh JOJIaTKOBOTO PETyIOBaHHSI. Yomy
JOPIBHIOE WMOBIpHICTH, TOro, mo 3 400 BUTOTOBJIEHMX TOJWHHUKIB HE
MeHi 350 mT. He OyayTh MaTH MOTPEOyY B TOJATKOBOMY PEryJIIOBaHH1?

/7 ABromatmyHa TenedOHHA CTaHIS ofepkye B cepearpomy 300
BUKJIMKIB 3a rOJMHY. BU3HAUWTH WMOBIPHICTH TOTO, IO 3a JIaHy XBHJIMHY
BOHA OJICPKUTH: PIBHO JIBa BUKJIUKH; OLTBII JBOX BUKJIMKIB.

8 BumnankoBa BenmunHaa X 3a7aHa 3aKOHOM po3MoALTy (Tadi. 54):

Taomung 54
Xi -3 0 1 4 §)
Pi 0,1 0,2 P 0,3 0,1
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3HaUTHU:

1) p;

2) ¢ynxkuiro posnoaity F(x) 11 rpadik;

3) maremarnune criofiBanas M| X |;

4) mucniepcito D[X] 1 cepenne kBaapaTuune BiaxuiaeHus c[X];

5) P (-3<X<4).

9 HIibHICTE IMOBIPHOCTI JESKOi BHUIMAIKOBOI BEMYMHU 3aJ1aHA B

TaKWUH CII0CIO:

0, x<0,
f(x)=4A(X*+2),0<x<1,
0, x>1.

Busznauntu koedirieHT A, QyHKIIIIO pO3MOALTY, MATEMATUYHE CIOIi-
BaHHS, a TAaKOX WMOBIPHICThH TOTO, IIIO BUMAJKOBA BeTWYNHA HaOy/e 3Ha-
4yeHHs B iHTepBam [1; 5].

10 BigmoBigHO A0 CTAaTHCTHYHHMX CIIOCTEPEKEHb CEPeIHIA BpOXKaM
MIIEHUII B TaHOMY perioHi nopiBHIOE 25 1/ra. CepemHbOKBaApaTUIHE BiI-
xuieHas gopisaioe 0,4 1y/ra.

1) 3HaliTH, B CKITLKOX BIJICOTKAX BHIAJAKIB BpOXKail mepeBUIIUTH 30
n/ra.

2) 3anmcatu (GOpMYIHM HIIILHOCTI PO3MOALTY 1 (PYHKII PO3MOALTY
JUTSI BUTIAJIKOBOT'O 3HAYCHHS BPOJXKAIO IO POKAX.

11 TlpoBeneHi iCIUTU HA PO3TATAHHS 3pa3KiB KOHCTPYKIIHHOI cTai
Janv HACTYMHI 3HAYCHHS IS MaKCHUMalIbHOI Hampyru (KUIorpaMm Ha
KB.CAaHTHMETP):

3200 4000 3800 4100 3400 4200 3700
3900 3200 4100 3800 4200 3500 4000 3900

3HaANTH MOBIpYl THTEPBAIM IJIs CEPEAHHOTO 3HAYCHHS MaKCHMAIbHOI
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Hanpyru 3 HagiiHIcTIO 0,95 1 cepeIHROKBaIPAaTUYHOTO BIIXHMJICHHS BiJ Ce-
penHboro 3HadeHHs 3 HamiHIcTIo 0,99. [lepenbagaeTnes, mo oOymMoBiIeHA
BEJIMYMHA PO3MO/IICHA 32 HOPMAJIbHIUM 3aKOHOM.

12 Jlani ekcriepuMeHTy HaBeJeH1 B TabmuIll 55 B 6€3p0o3MipHOMY BU-
risiai. [loTpi6HO:

a) moOyayBaTH KOPEIAIiHE TI0JIC;

0) BUCIIOBUTH TINOTE3y MPO BUJ CTATUCTUYHOI 3aJIEKHOCTI MIXK X 1
Y; Bu3HaunTH KOe(ili€eHT KOPEIALii 1 TICHOTY JIHIIHOTO 3B'SI3KY;

B) 3HAWTHU PIBHSHHSA JiHIT perpecii;

) MoOyayBaTH JIIHIIO perpecii.

Taomurs 55
X 57 143 |38 |31 (27 |20 (1,7 |11 |07
Y 415 (352 (4,08 3,25 (291 |262 (241 |23 |121
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JTOIATKH

Jooamok A
Tabmuus A.l - 3HadeHHdb QyHKUIT @ = %e_lez

X 0 1 2 3 4 ) 6 7 8 9

0,0 10,3989 | 3989 | 3989 | 3988 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973
0,1 | 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 | 3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 | 3825
0,3| 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3726 | 3712 | 3697
0,4 | 3683 | 3668 | 3653 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5| 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 3372 | 3352
0,6 | 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 | 3123 | 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920
0,8 | 2897 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 | 2685
0,9 | 2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 | 2444
1,0 | 0,2420| 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,1 | 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 | 1942 | 1919 | 1895 | 1872 | 1849 | 1826 | 1804 | 1781 | 1758 | 1736
1,3 | 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582 | 1561 | 1539 | 1518
1,4 | 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
1,5| 1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127
1,6 | 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957
1,7 0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804
1,8 | 0790 | 0775 | 0761 | 0748 | 0734 | 0721 | 0707 | 0694 | 0681 | 0669
19| 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 | 0,0540| 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
2,1 | 0440 | 0431 | 0422 | 0413 | 0404 | 039 | 0388 | 0379 | 0371 | 0363
2,2 | 0355 | 0347 | 0339 | 0332 | 0325 | 0317 | 0310 | 0303 | 0297 | 0290
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[Tponosxenust Tabaui A.1

X 0 1 2 3 4 5 6 7 8 9

2,3 | 0283 | 0277 | 0270 | 0264 | 0258 | 0252 | 0246 | 0241 | 0235 | 0229
2,4 | 0224 | 0219 | 0213 | 0208 | 0203 | 0198 | 0194 | 0189 | 0184 | 0180
25| 0175 | 0171 | 0167 | 0163 | 0158 | 0154 | 0151 | 0147 | 0143 | 0139
26| 0136 | 0132 | 0129 | 0126 | 0122 | 0119 | Ol116 | 0113 | 0110 | 0107
2,7| 0104 | 0101 | 0099 | 0096 | 0093 | 0091 | 0088 | 0086 | 0084 | 0081
2,8 | 0079 | 0071 | 0075 | 0073 | 0071 | 0069 | 0067 | 0065 | 0063 | 0061
2,9 | 0060 | 0058 | 0056 | 0055 | 0053 | 0051 | 0050 | 0048 | 0047 | 0046
3,0 10,0044 | 0043 | 0042 | 0040 | 0039 | 0038 | 0037 | 0036 | 0035 | 0034
3,1| 0033 | 0032 | 0031 | 0030 | 0029 | 0028 | 0027 | 0026 | 0025 | 0025
3,2 | 0024 | 0023 | 0022 | 0022 | 0021 | 0020 | 0020 | 0019 | 0018 | 0018
3,3| 0017 | 0017 | 0016 | 0016 | 0015 | 0015 | 0014 | 0014 | 0013 | 0013
3,4| 0012 | 0012 | 0012 | 0011 | 0O11 | 0010 | OO10 | OO10 | OO0O9 | 0009
3,5| 0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | OOO7 | 0006
3,6 | 0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0004
3,7 | 0004 | 0004 | 0004 | 0004 | 0004 | 0004 | 0003 | 0003 | 0003 | 0003
3,8 | 0003 | 0003 | 0003 | 0003 | 0003 | 0002 | 0002 | 0002 | 0002 | 0002
3,9 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0001 | OOO1
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HHooamok b

TaOnuus B.1 - 3nauenns  Qynkuii O 12y

.
)=z e

X D(x) X D(x) X D(x) X D(x) X D(x)

0,00 | 0,000 | 0,40 | 0,554 080 | 0,2881 | 1,20 | 0,3849 | 1,60 0,4452

0,01 | 0,004 | 041 |0,1591 ) 081 | 0,2910 | 1,21 | 0,3869 | 1,61 0,4463

0,02 | 0,008 | 042 |0,1628 | 082 | 0,2939 | 1,22 | 0,3888 | 1,62 0,4474

0,03 | 00120} 043 |0,1664 | 083 | 0,2967 | 1,23 | 0,3907 | 1,63 0,4484

0,04 | 00160} 0,44 |0,1700 | 0,84 | 0,2995| 1,24 | 0,3925 | 1,64 0,4495

0,05 | 0019} 045 |0,1736 | 085 | 0,3023 | 1,25 | 0,3944 | 1,65 0,4505

0,06 | 00239} 046 |O0,1772 | 086 | 03051} 1,26 | 0,3962 | 1,66 0,4515

0,07 | 00279} 0,47 |0,1808 | 087 | 0,3078 | 1,27 | 0,3980 | 1,67 0,4525

0,08 | 00319 048 |0,1844 ) 0,88 | 0,3106 | 1,28 | 0,3997 | 1,68 0,4535

0,09 | 03%9| 049 |0,1879 | 089 | 0,3133 | 1,29 | 0,4015| 1,69 0,4545

0,10 | 0,0398| 0,50 |0,1915 090 | 0,3159 | 1,30 | 0,4032 | 1,70 0,4554

0,11 |0,0438| 051 |0,1950 | 091 | 0,3186 | 1,31 | 0,4049 | 1,71 0,4564

0,12 | 0,0478| 052 |0,1985 | 092 | 0,3212 | 1,32 | 0,4066 | 1,72 0,4573

0,13 | 0,0517}| 0,53 |0,2019 | 093 | 0,3238 | 1,33 | 0,4082 | 1,73 0,4582

0,14 | 0,0557| 0,54 | 0,2054 | 094 |0,3264 | 1,34 | 0,4099 | 1,74 0,4591

0,15 | 0,0596| 0,55 |0,2088 | 0,95 | 0,3289 | 1,35 | 0,4115| 1,75 0,4599

0,16 | 0,0636| 0,56 |0,2123 | 096 | 0,3315| 1,36 | 0,4131 | 1,76 0,4608

0,17 |0,0675| 0,57 | 0,2157 | 0,97 | 0,3340 | 1,37 | 0,4147 | 1,77 0,4616

0,18 | 0,0714} 0558 | 0,2190 | 098 | 0,3365| 1,38 | 0,4162 | 1,78 0,4625

0,19 |0,0754| 059 |0,2224 | 099 | 0,3389 | 1,39 | 0,4177 | 1,79 0,4633

0,20 | 0,0793| 0,60 | 0,2257 | 1,00 | 0,3413 | 1,40 | 0,4192 | 1,80 0,4641

0,21 |0,0832| 061 |0,2291 | 1,01 | 0,3438 | 1,41 | 0,4207 | 1,81 0,4649

0,22 |0,0871}| 062 |0,2324 | 1,02 | 0,3461 | 1,42 | 0,4222 | 1,82 0,4656

0,23 |0,0910| 0,63 |0,2357 | 1,03 | 0,3485| 1,43 | 0,4236 | 1,83 0,4664

0,24 10,0948 0,64 |0,2389 | 1,04 |0,3508 | 1,44 | 0,4251 | 1,84 0,4671
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[Tponosxenns tadbaui b.1

X D(x) X D(x) X D(x) X D(x) X D(x)

0,25 |0,0987| 065 |0,2422| 105 |0,3531| 1,45 | 0,4265| 1,85 0,4678

0,26 | 0,1026 | 0,66 | 0,2454| 1,06 | 0,3554 | 1,46 | 0,4279 | 1,86 0,4686

0,27 | 0,1064 | 0,67 | 0,2486| 1,07 |0,3577| 1,47 | 0,4292 | 1,87 0,4693

0,28 |0,1103| 0,68 |0,2517| 108 |0,3599| 1,48 | 0,4306 | 1,88 0,4699

0,29 |01141| 069 |0,2549| 109 |0,3621| 1,49 | 0,4319 | 1,89 0,4706

0,30 |01179| 0,70 |0,2580| 1,10 | 0,3643 | 1,550 | 0,4332 | 1,90 0,4713

031 |01217| 0,71 |0,2611| 1,11 |0,3665| 1,51 | 0,4345| 191 0,4719

0,32 | 0125 | 0,72 |0,2642| 1,12 |0,3686| 1,52 | 0,4357 | 1,92 0,4726

0,33 |01293| 0,73 |0,2673| 1,13 |0,3708| 1,53 | 0,4370 | 1,93 0,4732

0,34 |01331| 0,74 |0,2704 | 1,14 |0,3729 | 154 | 0,4382 | 1,94 0,4738

0,35 |01368| 0,75 |0,2734| 1,15 |0,3749| 155 | 0,4394 | 1,95 0,4744

0,36 | 0,1406 | 0,76 | 0,2764| 1,16 | 0,3770| 1,56 | 0,4406 | 1,96 0,4750

0,37 | 0,1443| 0,77 |0,2794} 1,17 |0,3790| 1,557 | 0,4418 | 1,97 0,4756

0,38 | 01480 | 0,78 |0,2823| 1,18 | 0,3810| 1,58 | 0,4429 | 1,98 0,4761

0,39 |01517| 0,79 |0,2852| 1,19 |0,3830| 1,559 | 0,4441 )| 1,99 0,4767

2,00 |04773| 2,26 |0,4881| 252 |0,4941 | 2,78 | 0,4973 | 3,20 0,4993

202 |04783| 2,28 |0,4887| 254 |0,4945| 2,80 | 0,4974 | 3,30 0,4995

204 |04793| 2,30 |0,4893| 2,556 |0,4948 | 2,82 | 0,4976 | 3,40 | 0,49966

2,06 |04803| 2,32 |0,4898| 258 |04951| 2,84 |0,4977 ) 3,50 | 0,49978

2,08 |04812| 2,34 |0,4904 | 2,60 | 0,4953 | 2,86 | 0,4979 | 3,60 | 0,499841

2,10 |04821| 2,36 |0,4909 | 2,62 | 0,495 | 2,88 | 0,4980 | 3,70 | 0,499903

2,12 | 04830| 2,38 |0,4913| 2,64 |0,4959 | 290 | 0,4981 | 3,80 | 0,499928

2,14 | 04838 | 240 |044918| 2,66 | 0,4961| 292 | 0,4983 | 3,90 | 0,499943

2,16 | 04846 | 2,42 |0,4922| 2,68 | 0,4963 | 2,94 | 0,4984 | 4,00 | 0,499968

2,18 | 04854 | 244 |0,44927 | 2,70 | 0,4965| 2,96 | 0,4985 | 4,50 | 0,499997

2,20 |04861| 246 |044931| 2,72 | 0,4967 | 2,98 | 0,4986 | 5,00 | 0,499997

2,22 | 04868 | 2,48 |0,4934| 2,74 | 0,4969 | 3,00 | 0,4987

2,24 | 0,4875| 2,50 |0,4938| 2,76 | 0,4971| 3,10 | 0,4990
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JMooamox B

Tabmuus B.1 - 3nauenns t = t(j/, n)

Y Y

" 0,95 0,99 | 0,999 " 0,95 0,99 | 0,999
3) 2,87 4,60 8,61 20 2,093 | 2,861 | 3,883
6 2,97 4,03 6,86 25 2,064 | 2,797 | 3,745
7 2,47 3,71 5,96 30 2,045 | 2,756 | 3,659
8 2,37 3,50 5,41 35 2,032 | 2,720 | 3,600
9 2,31 3,36 5,04 40 2,023 | 2,708 | 3,558
10 2,26 3,25 4,78 45 2,016 | 2,692 | 3,527
11 2,23 3,17 4,59 50 2,009 | 2,679 | 3,502
12 2,20 3,11 4,44 60 2,001 | 2,662 | 3,464
13 2,18 3,06 4,32 70 1,996 | 2,649 | 3,439
14 2,16 3,01 4,22 80 1,991 | 2,640 | 3,418
15 2,15 2,98 4,14 90 1,987 | 2,633 | 3,403
16 2,13 2,95 4,07 100 1,984 | 2,627 | 3,392
17 2,12 2,92 4,02 120 1,980 | 2,617 | 3,374
18 2,11 2,90 3,97 140 1,960 | 2,576 | 3,291
19 2,10 2,88 3,92
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Tabauus I'.1 -3nauenns g =q(y,n)

Hooamoxk I’

Y Y
" 0,95 0,99 | 0,999 " 0,95 0,99 | 0,999
5 1,37 2,67 5,64 20 0,37 0,58 0,88
6 1,09 2,01 3,88 25 0,32 0,49 0,73
7 0,92 1,62 2,98 30 0,28 0,43 0,63
8 0,80 1,38 2,42 35 0,26 0,38 0,56
9 0,71 1,20 2,06 40 0,24 0,35 0,50
10 0,65 1,08 1,80 45 0,22 0,32 0,46
11 0,59 0,98 1,60 50 0,21 0,30 0,43
12 0,55 0,90 1,45 60 0,188 | 0,269 | 0,38
13 0,52 0,83 1,33 70 0,174 | 0,245 | 0,34
14 0,48 0,78 1,23 80 0,161 | 0,226 | 0,31
15 0,46 0,73 1,15 90 0,151 | 0,211 | 0,29
16 0,44 0,70 1,07 100 0,143 | 0,198 | 0,27
17 0,42 0,66 1,01 150 0,115 | 0,160 | 0,211
18 0,40 0,63 0,96 200 0,099 | 0,136 | 0,185
19 0,39 0,60 0,92 250 0,089 | 0,120 | 0,162
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