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BCTYTI

Y TeXHIYHUX HayKaxX 3yCTpivaloTbCs [Ba BUAM ABWLL, LLLO MOB’A3aHi 3
eKCrneprMeHTaMu, CNOCTEPEXXEHHAMU, BUMIptOBaHHAMKU. OfHI ekcnepume-
HTW OfIHO3HAYHO BM3HAYaAIOTb Pe3ynbTaTi ABULL. IX MOAENOThL 3a AeTep-
MIHOBaHOK CXeMOH0.

IHWI eKCnepyMEHTN BUK/IMKAKOTL BUMAAKOBI ABMLA, TOOTO fABMLUA,
pe3ynbTaTh AKX HEMOXX/IMBO Hanepes rnepefoavnTi, He AUBNAYUCH Ha Te,
O BMXIOHI YMOBMW €KCMepuMMEHTY 36epiraloTb He3MiHHMMM abo KOHTpPO-
NOK0Tb. Taki eKCnepyMeHTU Ha3uBalTb CTOXaCTUYHMMKU abo BMNALKOBK-
MW.

MpeameToM Teopii MMOBIPHOCTEN € MaTeMaTUUYHWUIA aHani3 BMNaAKo-
BUX siBML,. BOHa BMBYAE KiNbKiCHI 3aKOHOMIPHOCTI, WO € B MaCOBUX OfHO-
PIAHNX CNOCTEPEXEHHAX 33 HUMMW.

[locTb YacTo Ha MpaKTULi JOBOAMTLCA BMBYATM ABMLLA, HA Nepeodir
AKX BMINBAIOTb YNCNEHHI (haKTOpK. Y TakuX BUMNagKax Ans Hab/IMKEHOro
B13HaYeHHS MEBHOT XapaKTepuUCTMKM LOCNIAKYBAHOrO ABULLA 3M4iACHIOETb-
Cs IOCUTb BefiKa Cepisi CrocTepeXkeHb abo BMMPOoOYyBaHb. 3HaYeHHSs, AKi
OTPUMYHOTb B Pe3y/ibTaTi KOXHOr0 3 TaKUX CMOCTEPEXEHb, € BUMAAKOBUMM
| B CYKYMNHOCTI Ha3MBaTbCA CTATUCTUYHUMW AaHUMKU. MeToam TX aHani3y i
BCTAHOB/IEHHSI 3aKOHOMIPHOCTEN, IKUM BOHW BiAMNOBIAal0Tb, BUBYAE MaTe-
MaTMYHa CTaTUCTMKA. TeOpeTUYHOK OCHOBOK MAaTeMaTMUHOT CTaTUCTUKN €

Teopis MMOBIPHOCTEN.



1 BUNAAKOBI NOAIT

1.1 Knacudikauis nogii

Moais 0 Ha3MBaETLCA HEMOX/IMBOIO, AKLLO B AaHOMY AOCNiAi BOHa Bi-
[6YyTUCA He MOXe. VIMOBIpHICTb HEMOX/MBOI Mofii [JOPIBHIOE HYJIO:
P(0)=0.

Moais | Ha3MBaeTbCA AOCTOBIPHON, AKLIO B JaHOMY fOCnifdi BOHa
060B'A3K0BO BiAOYAeTbCA. IMOBIpPHICTb AOCTOBIPHOT NOAii AOPIBHIOE 0AM-
Huui: P(1)=1.

Moais A Ha3MBaETbCH BMMALKOBOK, AKLWIO B AaHOMY AOCNiAi BOHa
MOXe BifOYTUCS, @ MOXE He BiabyTucs. IMOBIpHICTb BUNaAKOBOT Nogii K-

nageHa MiXk Hynem i oguHuuetro: O<P(A)<1.
1.2 Knacn4yHe BM3Ha4YeHHS MMOBIPHOCT |

Hexain pocnig Mae n pPiBHOMOXNMBUX HacnigkiB. Hexain nopgii A
CNpUAOTb M 3 UMX Hacnifkie. Tofi MMOBIPHICTL Nodii A BU3HaYaETbCA 3a

(hopmynoto

P(A) = % o

Mpuknag 1. Y kowwuky 3 6iMX i 2 YOpHWUX Kyni. HaBMaHHS
BUAMAETLCA KyNsA. HKa MMOBIPHICTb TOr0, WO BOHA 6ina?

PiweHHs



Hexan A - nogis, fika nofgrae B TOMY, WO BUAMYTb Biny Kyfto.
[ocnig mae n=5 Hacnigkis. [ogii A cnpualoTe mM=3 Hacnigkam.

AMoBipHiCTb nogii A:

P(A) :%’

gl w

Bignosigb

AMOBIpHICTb TOrO, LLO Kynis 6ina, A0PiBHIOE g

[Mpn BM3HAYEHHI M | N 4aCTO MOXHA CKOpuUcTatucs (opmysiamu
KOMOGIHATOpPWKN. Haragaemo OCHOBHI 3 HUX.

MNepecTaBNeHHAMM Ha3MBaKOTLCA KOMOIHALIT 3 N enemMeHTiB, LU0
BIAPI3HAIOTLCA MOPAAKOM enieMeHTiB. KinbKiCTb MnepecTaBieHb 3 N

eM1eMEHTIB BU3HAYAETLCA 3a POPMY/IOH0

P=n=1.2.3-...-n (
2)

Hanpuknag, i3 TpbOX efieMeHTIB (a,b,C) MOXKHa CK/acTy HaCTynMHi ne-
pecTaB/eHHs: abc, ach, bac, bca, cab, cba. Tx LwicTb.
P=3! =6.
PO3MILLEHHSAMMN Ha3MBaKOTbLCA KOMOIHALLIT, CKNafeHi 3 N e/eMeHTIB
MO M i AKI BIAPI3HAKOTLCA CKIAAOM efleMeHTIB, abo MOpPsALAKOM efleMeHTIB.

KinbKiCTb po3MiLLeHb 3 N e/leMEHTIB M0 M 064YMCNIOETLCA 3a (DOPMY/IOHD

n! (

i T (n-m) 3)

Hanpuknag, i3 Tpbox enemeHTiB (a,b,c) ,y34BLIM MO [ABa efleMeHTa,

7



MOXXHa CKMacTy HaCTynHI po3MiLleHHs: ab, ac, ba, bc, ca, cb.
Cnony4YyeHHAMN Ha3MBalOTbCA KOMOIHAUIT 3 N eNemMeHTiB Mo m, Lo
BIAPI3HAOTLCA Xo4a 6 ofHMM enemeHTOM. KifbKiCTb CMOMyyYeHb 3 N

e/1eMeHTIB M0 M 064YMCIOETLCA 3a POPMY/IOHD

cr - n (
m(n—m)! 4)

Po3rngHeMo npuKnagn pilleHHsA 3aday i3 3aCTOCyBaHHAM (popmynun

).

Mpuknag 2. Y Kowuky 3 6innx i 7 YHopHUX Kynb. HaBMaHHSA BMiiMa-
0Tb 2 Kyni. AKa WMOBIPHICTb TOrO, L0 061ABI Kyni 6ini?

PiLLeHHs

Hexali A - nogis, Lo nonsrae B TOMy, Lo 06unagi Kyni 6ini. 3aranbHa
KINIbKICTb HacniAKiB AOPIBHIOE Ki/IbKOCTI CrnonyyeHb 3 10 no 2, Tomy Lo

MOXYTb OYTV BUAHSATI Oy ab-5Ki ABI Ky/i.

KifbKiCTb HacnifkiB, CnpuATAMBUX MOAIT A, [LOPIBHIOE KiNbKOCTI

CMONYyYeHb 3 Yncna 6inmx Kynib no Aga:

|
=C§ :ng
21(3-2)!
OTxe, P(A):E':i.
n 45

Bignosiab



AMOBIpHICTb TOTO, LU0 061ABI KyAi 6ifli, AOPiBHIOE 435.

Mpuknag 3. Y naptii 3 N BUpo6iB M 6pakoBaHuMX. 3 napTii HaBMaH-
HA 6epyTb n BUPOGIB. BM3HAUMTX MMOBIPHICTb TOrO, WO Ccepes UMX N
BMpOO6IB 6yae m 6pakoBaHuX. (M<N, m<n).

PiLLeHHs

Hexaln A - nogis, Wo nondarae B TiM, L0 cepef N BUPo6iB m 6pakoBa-
HUX. 3arasibHa KiNnbKiCTb HacMifKIiB AOPIBHIOE KifibKOCTI crosiydeHb 3 N no
n. Cnpuatnmemummn ans nodii A 6yayTb Taki HacNMigKW, KoKW B y3ATIA napTii
3 N BUPOOIB BUABNATLCA AKi-HeOyAb M 3 M GpakoBaHMX BUPOOIB, a iHLWi (n-
m) O6yayTb CTaHAapTHUMUK. KinbKiCTb HACMiAKIB Yy3ATTA  OpakoBaHUX
BUPOGIB [OPIBHIOE KiNIbKOCTI CMOMy4eHb 3 M Mo m, a 4MC/0 HacnifKis
Y3ATTA [OAATKOBO A0 HUX CTaHAapTHMX BUPOOIB AOPIBHIOE KIiNIbKOCTI CMo-
nyyeHb 3 (N-M) no (n-m). KoxkeH BUMafoK y3aTTa m 6pakoBaHUX BMPOOIB
MOXXHa CKOMOIHYBaTh 3 KOXHUM BWMagkom Y3atTa (n-m) cTaHZapTHUX
BUPOOIB.

OTxe,

m~n-m
P(A) = CuCnom Cr:\"“"

N

Bignosigb

Akwo B napTii 3 N B1Upo6iB M 6pakoBaHuX, TO IMOBIPHICTb HasBHOC-
Ti m 6GpakoBaHMX BUPOOIB 3 N HABMaHHSA BMOpaHMX pPO3paxoBYETLCS 3a o-
ClC

n
N

pmynoto P(A) =



1.3 F'eoMeTPUYHE BU3HAUYEHHS IMOBIPHOCT

Ha npaktuui 4acto 3ycTpivaroTbCA AOCNIAM, Y AKUX KiJIbKICTb

Hacnigkis ©6e3MeXxHa. Y Takux Bunagkax gopmyna P(A):m He
n

BXMBAETbCA. TO/i 3aCTOCOBYIOTH METO[ reOMEeTPUYHOT IMOBIPHOCTI.

Po3rnigHemo Moro g/1g ABOBUMIpHOro npoctopy (puc. 1).

PucyHoK 1

Hexai Ha nnowwmHi po3TalloBaHa geska ginsHka D, nnowa skoi gopi-
BHIOE S° i B Hili MicTUTbCS iHWA AinsHKa d - i3 nnoweto S°. Oo ginsHku D
HaBMaHHA KWMAAETbCA Touka (AMB. puc. 1). HAKa MMOBIPHICTb TOro, WO TOY-
Ka noTpanuTb 40 AiNsAHKK d? TyT NpunycKatoTb, WO MMOBIPHICTb BYyYEHHS
B IKY-HEOyAb YaCTUHY AensHKM D nponopuiiHa naowi uiel YacTUHM i He
3a1eXNUTb Big Ti po3TawlyBaHHS i (hOpMK. Y TaKOMy BUMNaAKy MMOBIPHICTb

B/lyYeHHA 40 AINAHKM d LOPIBHIOE:

10



d (
p=>_
SP 5)
Y BUNafKy OAHOMIPHOT | TPMBUMIPHOT AinsaHKKM D 3amicTb nnoLi no-

TPi6HO roBOPUTU Bi4NOBIAHO NPO AOBXMHY 1 06CAT.

Mpuknag 4. YcepeanHy Kona pagiycoM R HaBMaHHA KMHYTa TOYKa.
3HallTU MMOBIPHICTb TOrO, WO TOYKa Oyde ycepeauHi BMMCAHOro B KOJO
KBagpara. [punyckaroThb, WO MMOBIPHICTb YYYeHHS TOUYKM B L0 YaCTUHY

Kona nponopuiHa nnowi Liel YaCTUHU | He 3aNeXWTb Bif po3TallyBaHHS

00 Kona.
PiLleHHA
Hexai
Sk =R’ ' SKB:aZ,
e a=Rv2 10670 S, = 2R?,
pzhzﬁzg )
Se =R 7«
Bignosiapb

AMOBIpHICTb TOrO, LLO TOUKa 6y/ae ycepeanHi BAMCAHOTO B KOO KBa-

[para, po3paxoByETLCA 32 (YOPMY/OH P =2 .
v

1.4 Anre6pa nogii. OCHOBHI hopMynn AN 064NCNEHHS
MMOBIPHICT I NOAii

HaBefieHi HMXXYe BM3HAYEHHS iNHOCTPYIOTLCS [iarpamamu, Ha SIKUX
[0CTOBipHa Nofis | - BNy4YeHHs! TOUYKN B NPSAMOKYTHUK, NOAis A - BNyYeHHs

TOYKM [0 AiNSHKM A, Nodis B - BYyYeHHS TOUKK 40 AinsaHKu B (puc. 2, a).
11



()

PUCyHoK 2

1.4.1 MpoTune>KHi nogii

Mogis A (4ATaeTbCi «He A») Monarae B TOMy, LIO MOAIA A He

BigbyBaeTbCA (puc. 2, 6).

Cyma iMOBIpPHOCTel NPOTUNEXHKX MO AOPIBHIOE OANHWL:

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

HagiliHicTIO enemeHTa Ha3MBa€ETbCS MMOBIPHICTb TOrO, LLLO MPOTSArom

[aHOro BiApi3Ky Yacy efleMeHT He Buige 3 nagy (He BiAMOBUT).

Mpuknag 5. Hexail HapgiHicTb enemeHTa pgopiBHe 0,9. fka
MMOBIPHICTb TOTO, LLIO €/IEMEHT BigMOBUTbL?

PilweHHA

Mo3HauMMo 4epe3 A Mofil0 «enemMeHT BIAMOBUTL», TOAI A - «efe-

MEHT He BiIMOBUTb». 3a (hopmynoto (6) Maemo:

12



P(A)=1-P(A)=1-0,9=01.
Bignosigb

I7IMOBipHiCTb TOro, WO eNemMeHT BiAMOBUTb, AopisHioe 0,1.

1.4.2 006y TOK nogii

[o6yTkom ABOX nofdi A i B HasmBaeTbcA nofdis AB, L0 nonsrae B

TiM, WO B AaHOMY gocnifi obuasi noaii Bigdyaytbes (puc. 3).

PucyHok 3

YMOBHO0 IMOBIPHICTIO nogii B, 3a ymoBM, WO Bifbynaca nogid A, €

BenumHa P(B), Wwo 064YMCNIOETLCSA 3a (DOPMY/IOHD

PAB) =) (

P(A) 7

AMOBIpHiCTb JO6YTKY ABOX MOZiI 06UYMCIIOETLCA 38 (OPMY/IOHD

13



P(AB) = P(A) - Po(B). (
8)
[ns He3anexxHnx nogint A i B ymoBHa MMOBIpHICTb P, (B) 36iraetbcs
3 0e3ymOBHOK imoBipHicTIO P(B). Y ubomy Bunaaky qopmyna (8)

CMPOLLLYEThCS

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

dopmynn  (8) i (8.a) ys3arasibHIOKOTLCA Ha [O0OYTOK Oy/ab-AKOI
KiNIbKOCTi MOAii:
P(A.LAz Ah) = P(Ai) ) PAl(AZ) PA1A2...An—1(Ah) (
86)

[ns He3aneXXHNX Nogin:

P(AA ... A)) =P(A)-P(A)-...- P(A). (
8B)

Mpuknag 6. 3 TpbOX BYKB PO3PI3HOT abETKN CKafeHe C/I0BO «PiK».
ANTrHa, WO He BMie yniTaTi, po3kungana 6ykeu i nNoTim 36upana iX Bunad-
KOBO. 3HaTV MMOBIPHICTb TOrO, L0 B HET 3HOBY BUIAZE C/TOBO «PIK».

PilueHHA

YBeemo Nno3HayeHHs:

A - nepuia 6yksa «P»;

A, - apyra 6yksa «I»;

A, - TpeTa BykBa «K»;

A - cknanocs cnoBo «PIK».
14



Togi A=AAA,

P(A) = P(AiAQAS) = P(AL)PAl(AZ)PAlAZ(AS)'
IMOBipHOCTI 06uncntoemo 3a qopmynoto (8)
P(A)=1/3, Py(A)=1/2, Pyap(A)=1.

Togi

11 1
P(A)==-Z1==,
(A 32 6
Bignosigb

AMOBIpHICTb TOTO, LLO Bilifle CNOBO «PiK», AOPIBHIOE %.

1.4.3 Cyma nogii

Cymoto nogin A i B HasuBaeTbCA MNOAiS, WO nonsrae B TiM, WO

Bii6yaeTbCA Xo4a 6 ofHa 3 LUMX NoAi.

PUCyHOK 4

Ha pucyHKyHKY 4,a 306paxkeHi cninbHi nogii A i B, TO6TO Taki noait,

L0 06MABI MOXYTb BIAOYTUCA B TOMY CaMOMY AOC/iAI.

15



Ha pucyHky 4,6 306paxkeHi HecninbHI NOAii, WO y TOMy caMomy
Aocnifi 0gHoYacHo BigdyT1CA He MOXYTb (He niyTaTy HecrniNbHICTb NOAiN
3 He3a/IeXHICTHO MOofil).

[N HecninbHUX Nofin cnpaBedvMBa opmyna

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

Ana cninbHUX nogdin opmyna (9) HeBipHa i NOTPIGHO KopucTaTucs

(hopmy/oto

P(A+ B)=1- P(AB). (
9a)

LLi dhopmynu y3arasibHIOKTLCA Ha BYb-AKY KiNbKICTb NOAINA:

- NS N HECNINbHUX NOfiN

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

- AN N CriNbHUX NOAIN:

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

Mpuknag 7. Ana curHanisauii npo aBapit0 BCTAHOB/IEHO TPU Hesa-
NIEXHO MPALoUMX CUrHAaNI3aTopu. MOBIpHICTL TOro, WO npu asapii

nepLunii curHanisatop crpautoe, gopisHioe 0,9. [Ans apyroro i TpeTboro

16



curHanisaTopis - signosigHo 0,8 i 0,7. 3HaWTU MMOBIPHICTb TOrO, WO MpW
aBapii 6yae nogaHuin CUrHan TPUBOTW.

PiLLeHHSs

YBeemMo No3HaYeHHs:

A - NofaHnin curHan TpuBoru;

A - cripautosas 1 -in curHanisatop;

A, - CnpautoBas 2-i curHanisatop;

A, - cnpautoBas 3-i curHanisarop.

Mopis A mae BuA;

A=A +A +A.

CurHanisaTopu MOXYTb CMpaLloBaTU  OJHOYACHO, OTXKe MoAil

A, A, A cninbHi. CKkoprcTaemocs opmysoto (98):

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

AKWO CUrHani3aTopy NpauiooTh HE3IEXHO, TO 19 O06UMCNIEHHS

iMOBIpHOCTI P(AL A2 As) CKOPUCTAEMOCS (DOPMY/IOHO (8B):

P(ALA2 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=0,006;
P(A) =1-0,006 = 0,994.

Bignosigb

Mpw aBapii 6yae NoAaHWUIA CUrHaN TPUBOTU 3 MMOBIPHICTbIO 0,994,
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1.5 Po3paxyHOK HaginHOCT i CXem

HagiHicTb P By3n1a, CKNageHoro 3 n nocnifloBHO 3'€HaHNX efieMeH-

TiB (puc. 5), 0buncnoeTbea 3a opmyrnoto (10).

— | = 1 = — 1

PUCYHOK 5

Piocn = RF - Ry, (10)
ne P;- HafiAHICTb i-ro enemeHTa, i=1, ... ,n.
HagiiHictb P By3na, CKfageHoro 3 n napanenbHO  3'€4HaHNX

enemeHTIB (puc. 6) obuncntoeTbes 3a hopmynoro (11).

1
2
| : —
PucyHok 6
Pap =1— 40, ...y, (

11)

ae qi=1-p;; i=1,...,n.

18



LLL06 po3paxyBaTu HagilnHICTb CXeMU, NOTPIOHO:

1 Buginnutn B cxemi napanesibHo 3'egHaHi BiTku 1, 2, n.

2 Ans KOXHOT BITKW HafilHicTb Py P, ... P, po3paxyBaTi OKpemo.
3 HagiitHicTb cxemun po3paxysatu 3a popmysnoto (11);

RIXEMVI :1_q1q2"‘qn;

G =1- Py
q, =1-p,;
Qn =1- pn'
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Mpuknag 8. Po3paxyBaTu HAAIAHICTb CXeMU, NOKa3aHOT Ha puc. 7.

plEsin=

PUCYHOK 7

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

MocnigoBHICTb AilA:

1 Cxemy po36uTK Ha piBHOGIXKHI rifikn A1 b (puc. 8):

PucyHok 8

2 HagfiiiHiCTb KOXHOT TiNK1 po3paxyBaTi OKPEMO, CKOPUCTatUKCh
topmynamu (10) i (11):
a) rinka A (puc. 9,a):
20



L 1
3
2 2
a 6
PUCYHOK 9

3a hopmynoto (11): P=1 - g;0,=1-0,9-0,8=0,28.

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

6) rinka b (puc. 9,6). HagiinHicTb BiTK/ po3paxoByemMo 3a (10):

P(6)=P,-P,=0,8-0,7=0,56.

3 HagiliHicTb yCiel cxemu:

Poews=1 — (1 - P(A)) - (1 - P(B)) =1- (1-0,224)-(1-0,56)=0,658.

Bignosigb

HagiiHicTb cxeMun (MMOBIPHICTb TOrO, IO 3a 3afaHuil Yyac BOHa He
BigmMoBUTL) 0,658.

1.6 ®opmyna NOBHOI MMOBIPHICTI i (hopmyna NMOBIPHOCT i

rinoTes (dpopmyna baiieca)

1.6.1 dopmyna NOBHOT UMOBIPHICTI

Hexall LikaBnsiya Hac nodis A MOXe 3'9BUTUCA TiNIbKU CNifIbHO 3 0f-

Hi€l0 3 NonapHo HecninbHUX nodi Hy , H, , ,H, (puc. 10).
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H1 fL H3
AH1 | AH2 e
_\—\—\_\_'_,—I—'_
&
PucyHok 10
Togi cnpaeeanmea hopMy/a NoOBHOT IMOBIPHOCTI:
P(A) = P(H1)- P (A) + P(H2)- Py, (A) +...+ P(Hn) - P, (A P(Hn). (12

AMOBIpHiCTb MosBM NOAiT A [OPIBHIOE CyMi AO6YTKIB iMOBIPHOCTEV]

nogin P(Hi) (i=1...n) Ha BIiANOBiAHI YMOBHi iIMOBIPHOCTI Mofii Pyi(A).

Mpuknag 9. Ha TpbOoxX BepcTaTax-aBTOMaTax LUTamMMyHTbCS
OAHOTUNHI geTani. Mepwwnia BepcTar wramnye 45%, apyruin - 30%, i TpeTii
-25% ycix petanein. bpak cepef BUrOTOBNEHUX AeTanei ANid KOXKHOro Bep-
cTata BignoBigHO AopiBHIOE 2,5% , 2% i 1,5%. 3HaWTX UMOBIPHICTb TOrO,
LLL0 B35iTa HABMaHHS 3i CKnagy AeTanb Oyae CTaH4apTHOHO.

PilweHHA

TyT noais A - y3saTa HaBMaHHS 3i CKnafy Aetanb 6yae cTaHAapTHOLO.
Mogia H, - geTanb BUrOTOB/IEHA Ha MepLuoMy BepcTari, H, - feTasb BUro-
TOB/IEHA Ha Apyromy BepcTtati. Hs; - fgeTtanb BUrOTOB/EHAa Ha TPETbOMY
BepcTaTti. O6umcnmmo iMoBipHoCTI nogin P(H,), i=1,2,3:
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45%

P(H1) =7 _ 045,
100%
0
P(H2) = 2% _ g3
100 %
0,
P(H3) =222 _ 025

100%
3HaxoAMMO YMOBHI iMOBIpHOCTI P, (A) - iIMOBIPHOCTI BUrOTOB/IEHHSA

CTaHJapTHOT AeTasi Ha i- My BepcTari:

% — 259
P..(A) = 100% - 2,5% 0,975,
100%

100% — 2%
PHZ(A) = W = 0,98,

100% —1,5%

PaalA=—100%

=0,985.

Kopuctytoumck hopmynoto (12), s3Haxogumo P(A):
P(A)=0,45-0,975+0,3-0,98+0,25-0,985=0,979.

Bignosiab
AMOBIpHICTb TOrO, L0 B3Ta HaBMaHHA 3i CKnagy AeTanb 6y/e CTaH-

[apTHOO, AopisHioe 0,979.

1.6.2 ®opmyna baiteca

Mopil Hy , Hy , ... \Hn yacTo HasmBatoTb rinotesamu. Togi nogis A
BifOYBa€ETbCA MpWU 3AIACHEHHI OAHiet0 3 rinoTe3. Hexail nogia A yxe
Bigbynaca. 3a yMOBOIO BOHA MOXe Bif0yTUCS CMi/IbHO TifIbKK 3 OAHIEID 3
rinotes. 3asganerigb He BIAOMO, Sika 3 HUX 3AilcHWMNaca. MpupoaHo, Lo
BUHMKAE MUTAHHA NPO Te, HACKi/IbKM MOX/IMBA KOXHA 3 TinoTes. IHWyMK
CnoBamMW, BWMHWMKAE 3afadva BifllyKaHHS YMOBHWX IMOBIPHOCTEW rinoTtes
I:)A(Hi)'

BoHW 3HaxoasTbCs 3a hopMynoto
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P(Hi)PR. (A)

PalHi) = P(Hy) By, (A +P(H,) Py (A +...+ P(H ) Pun(A)

(13)

Lle hopmyna Baiteca.

Mpuknag 10. B ymoBax npuknagy 9 sigdynacsa nogis A, T06To Ha-
BMaHHA Yy3dTa 3i CKnagy [feTallb BuUsBUACA CTaH4apTHOH. Ha skomy
BepcTaTi, HaWbinbl WMOBIPHO, BOHA 6yna BWUroToBfieHa? [TOPIBHATY
YMOBHI IMOBIPHOCTI 3 BIAMNOBIAHUMUW IM IMOBIPHOCTAMM TiNOTES.

PileHHA

Bu3HauMmo yMOBHI iIMOBIPHOCTI TirnoTe3, KOPUCTYHOUMUCL (DOPMYOHD
(12):

0,45-0,975

P, (H1) =———="=-0,448;
»(H1) 0,979
0,3-0,98
P, (H2)=—"2""2_0.30:
»(H2) 0,979
P,(H3) = 0.25-0985 0,252.
0,979

Haii6inbw MvoBipHa neplua rinotesa - geTalb BUrOTOB/IEHA Ha nep-
LLOMY BepcTaTi. BipHICTb 064MCIEHb MIATBEPAKYETLCA PIBHICTIO:

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

YMOBHa MMOBIPHICTb MePLUOT FinoTe3n 3MmeHLInnacs, Apyroi - He
3MiHMNacs, a TpeTboi - 36inbLuMnacs, To6To:

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

AMOBIpHOCTI  P(H1), P(H2),P(H3) € AOAOCMiAHMMK (anpiopHUMK)
IMOBIpHOCTAMW TinoTe3, TOGTO BUCYHYTUMW [0 MNPOBEAEHHS Aocnigy, a
IMOBIPHOCTI P, (H1), P,(H2), P,(H3) - MICNa4ocnigHuMK  (anocTenpiopHUMK)

IMOBIPHOCTAMM TinoTes.
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Bignosigb
AKLL0 HaBMaHHS Yy35Ta 3i CKNagy AeTaslb BUABMMNACA CTaHAAPTHORO, TO

BOHa Gyna BUroToB/IeHa Ha 1-My BepcTarti 3 MMOBIpHiCcTHO 0,448.
1.7 MNoBTOpPeHHA focniais

FAKLLO0 NPOBOAATL AOCNIAW, NPU AKUX MMOBIPHICTL NosiBx nogdii A B
KOXHIM € HUX He 3a/1eXWUTb Bifj HACNIAKIB IHWWX AOCMIAIB, TO TaKi Aocnian

Ha3MBalOTbCA He3aieXXHUMI LLoA0 nogii A.

1.7.1 dopmyna bBepHynni

AMOBIpHICTb TOTO, LLO MPY N HE3aNEXHUX J0CAIAaX, Y KOXKHIM 3 AKIX
MMOBIPHICTb NosiBM Nofii gopiBHIoe p (0<p<l1), noaia A HacTynuTb piBHO K

pas (6aray»e B AKiin NOCNIAOBHOCTI ) i OPIBHIOE:

|
P.(K)=Ckp g™, umn P,(k)=— " pkq™™*. (
KI(n—K)! 14)

IMOBIPHOCTI TOrO, LLIO NOAIA HACTYNUTb:
a) MeHwwe k pa3; 6) 6inbLu k pas; B) He MeHLLe Kk pa3; ) He 6inbLu Kk pa3

- 3HaX04ATb BiAMOBIAHO 3a (hopMynamu:

a)P,(m<k)=P,(0)+P,@) +P,(k-1);
6) P,(m>Kk)=PR,(k+1)+P,(k+2)+...+ P,(n);
B) P,(m=k)=PR,(k)+P,(k+1) +...+ P, (n);
r P,(m<k)=P,0)+P,@+...+ P, (k).
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Mpuknag 11. [1Ba PIiBHOCW/IbHMX LIAXICTU rparoTb Yy Wwaxu. Lo
IMOBIpHILLe: BUrpaTy ABi NapTii 3 YOTUPLOX UM TPU NapTIT i3 LWeCTn?

PiLLeHHSs

patoTb [Ba PIBHOCWUIbHUX LLAXICTK, 3HAYUTL MMOBIPHICTL BUrpaLly
KOXXHOr0 [0PiBHIOE p=1/2, OTXe, MMOBIPHICTb Nporpawly g TakoX [0piB-
HIOo€e 1/2. Tomy WO Y BCiX NapTiaX MMOBIPHICTb BUrpally nocTiiHa i 6aii-
ayxe, y SKiin NocnigoBHOCTI 6yayTh BUrpaHi NapTii, MOXHa 3acToCyBaTu
thopmyny bBepHynni. 3HainaeMo MMOBIPHICTb TOro, WO ABi NapTil 3 4YOTK-

PbOX 6YAYTb BUTPaHi:
_crprgr A3 (L) (1Y 6
R=Cpat=s [2) (2) 16

3HaraemMo MMOBIPHICTb TOro, WO 6yayTb BUrpaHi TpW NapTil i3 wec-

SN

TN.

6-5-4 (1) (1)} 5
F’G(S):C63p3q3:—1‘2-3.(5j (E) 1

Tomy wWwo P,(2) > P,(3), TO MOBipHiLle BArpaTK ABi NapTil 3 YOTUPb-
OX, HDK TP NapTii i3 wecTn.

Bignosigb

AMOBIpHiLLe BArpaTV ABi MapTil 3 YOTUPLOX, HIX TPY MapTii i3 Lwec-

TN,

Mpuknag 12. MoHeTy KngatoTb N'aTb pasiB. 3HaWTU MMOBIPHICTb TO-
ro, Wo «rep6» BMUMNagae: a) MeHL [ABOX pa3iB; 6) He MeHLL ABOX pasiB.

PiweHHS

a) P=P5<0)+P5(1)=%,
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13
16

6) P=1-(R(0)+ R (1) =
Bignosigb
«["epb» BUMNafae MeHW [BOX pasiB 3 WMOBIPHICTbIO g He MeHW

.1
BOX pasiB - —.
ABOX P 16

1.7.2 HaimoBipHiLa KiflbKiCTb M0SAB NOAIT B HE3a/IEXKHUX
pocnigax
KinbKicTb k, (HacTaHHA NOAIT B He3aIeXXHUX [0CMifaX, Y KOXHIM 3 SKMX

MMOBIPHICTb NOSBM MOfii AOPIBHIOE P) Ha3MBAETLCS HaMIMOBIPHILLOW, SAKLLO
MMOBIPHICTb TOrO, LU0 NOAIA HAaCTYNUTb Y LKX icnuTax Ky pasis nepesumiLye (4m
NPUHaNMHI He MeHLLE) IMOBIPHOCTI IHLLMX MOXXIMBUX HacNifKiB focnigi..

HaiimoBipHiLla KiflbKiCTb BU3HAYa€TbCA 3 NOABINHOT HEPIBHOCTI:
np-g<Kk,<np+ p,

npuyomy:
1) AKLLo Yncno np—q Apobose, TO ICHYE OAHE HANMOBIPHiLLIE YMCO Ko;

2) SIKWO YnCcno np—( Uine, To iCHye ABa HaMOBIPHILUXX YKcna, a came

Ko 1k, +1;
3) AKLLO YMCnOo NP Lifie, TO HaliMOBIpHiLLE unicio k, = np.

Mpuknag 13. BUNpobyeTbCa KOXHMIA 3 15 eNeMeHTIB AesKoro npu-
nagy. VIMOBIpHICTb TOro, L0 eneMeHT BUTpUMAE Aocnid, AopisHioe 0,9.

3HaTX HakiMOBIPHILLY KiNbKiCTb €IEMEHTIB, L0 BUTPUMAKOTb A0CAi[.

PilueHHA
3a ymoBoto n=15; p=0,9; g=0,1. 3HaingeM0o HalNMOBipHiLLEe 4ncno Ky 3

NoABINHOT HepiBHOCTI np—q<k, <np+ p. lligcTaBnaoun faHi 3agadi,

28



MaeMo:
15-0,9-0,1< ko< 15:0,9+0,9 abo 13,4< ky<14,4.

Tomy wWo Ko - Uine uncno, i ockinbkn Mixk uncnamm 13,4 i 14,4 3Ha-
XOAUTLCA OAHE Line uncno, a came 14, To WyKaHe HaiMOBIPHiLLe yncno Ko
AOpiBHIOE 14,

Bignosiab

HaliMoBipHiLle KiNbKiCTb €/1eMEHTIB, L0 BUTPUMatOTb ICNNT, JOpPiB-

HioE 14.

1.7.3 ACMMNTOTUWYHI dhopmynn ana oopmynu BepHynni

Mpn BeNWKIA KiNbKOCTI AocnifiB N 064McneHHA 3a (DOpMY/oH
BepHynni (14) 3aHagTo cKnagHe. Y LbOMY BUNAAKY AN PO3paxyHKiB BUKO-
PUCTOBYHOTLCSA Pi3HI aCUMNTOTUYHI (DOPMY/IN.

ACMNTOTUYHOI Ha3MBaETLCSA Hab/MXKeHa (hopMy/a, TOYHICTb AKOI
3pOCTaE i3 3pOCTOM KifIbKOCTi iCNUTIB N i1y MeXi Npn n — co opMyna CTae
TOYHOIO.

[nsa popmynu bepHynni € ABi NOKa/IbHI aCUMNTOTUYHI (hOPMYNN, LLO
[103BONA0TL 06umncnnTn npuonmsHo Pn(k), i ogHa iHTerpasibHa gopmyna,

L0 A03BONSE NPUBAN3HO obuncnnT Pn(kl<k <k2).

JlokanbHa hopmyna Myaspa-Jlannaca

P.(K) ~ L o(x), (
o 14a)

K—a . ,
ne Xx=——-; a =np; o =.+/Npg.
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>(2

dyHKUIA ¢(x):%e2 3aTabynboBaHa (mopatok A) AN 3HaYeHb

Jor

0<k<4.Tpun x>4 6epyTb ¢(x) =0; QyHKLIA napHa: ¢(—X) = o(X).

JlokanbHa hopmyna NyaccoHa

a" (

Pk ~% e*,
k! 146)

ae a=np.
IHTerpanbHa hopmyna Myaspa — Jlannaca

P.(k, £k<k,)=D(x,) —D(x), (
14B)

7)(2

ae d)(x):%]x.e " dx - (DyHKUis Jlannaca;

xlzki_a, xzzkz_a, a=np, o=4npq.
(o2

PyHKUis D(x) 3aTabynboBaHa (f4oAaTok b) ans 3HayeHb 0<x<5.
Mpun x>5 6epyTb ®(X) =0,5; QyHKUiA HenapHa: P(—X) =-P(X).

TouHicTb hopmyn (14a, 146 , 148 ) 3aneXNTb He Ti/IbKW Bif KiNIbKOCTI

Aocnigis, ane i Bif IMOBIPHOCTI p nosiBK NoAiT A B KOXHIM gocnian. OgHak

Ha NPaKTULLi MOXKHa KepyBaTMCs HaCTYMHUM rpy6yM NpaBuioM:

- npu n<10 nokasbHi 3Ha4YeHHA P, (k) o64mncioBatyh 3a TOYHOK op-

mynoto (14);
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- npu n>10 i p>0,1 - 3a hopmynoto (14a);
- npu n>10 i p<0,1 - 3a hopmynoto (146);
- npu n>10 3HaveHHA P, (k, <k <k,) 064YMCMIOKOTLCA 32 POPMY/IO

(148).

Mpuknag 14. 3HainT MMOBIPHICTbL TOro, WO nodia A HacTynuTb
piBHO 70 pasiB y 243 gocnigax, KO WMOBIPHICTb NOSBK LiET NOAIT B KOX-
HOMY fdocniam gopisHioe 0,25.

PiLLeHHS

3a ymoBoto n=243; k=70; p=0,25; g=0,75. Tomy wo n=243 focuTb

BE/IMKE YMC/0, CKOPUCTAEMOCS SIOKANbHOK thopmynoto (14a):

P,(K) z§¢(x) |

_ k—np
AL

3HaeMO 3HaUYEHHS X:

A€ x

_k-np 70-243-0,25 9,25 137

X_ o - =
Jpq  243-0,25-0,75 6,75

3a Tabnuueto A.1 (aoaatok A) 3HaNAEMO ¢(1,37) = 0,156.
o 1

LLIykaHa MMOBIPHICTb P,,;(70) = ﬁ-0,1561: 0,02331.

Bignosigb

AMOBIpHICTb TOro, Lo nogis A HacTynuTb 70 pasis y 243 gocnigax,
nopisHoe 0,02331.

Mpuknag 15. IMOBipHICTb NOSBY NOAiT B KOXHIM 3 10 He3anexHux
icnuTiB nocTiHa i gopiBHioe 0,8. 3HalATK IMOBIPHOCTI TOro, WO noais

3'ABUTbCA: 1) He MeHLW 75 pasiB i He 6inbl 90 pasiB; 2) He MeHW 75 pasis.;
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3) He 6inbLL 74 pasis.
PilweHHA
3acTocyemo iHTerpanbHy hopmyny Myaspa-Jlannaca (14B):
P.(k <k <k;) = (x,) - D(X,),

0e  ox - PYHKUiA Jlannaca;

_lom k-np
v Npq v Npq

1) 3a ymosoto n=100; p=0,8; q=0,2; k1=75; k2=90 .
O6uuncnmmo x1 i x2:

:kl—np: 75-100-08 _
Jnpg  4/100-08-0,2

-1,25;

L, _k.—np_ 90-100-08 _
* Jopg  100.08-02

3 ornagy Ha Te, Wo dyHKuig Jlannaca HenapHa, T06T0 P (-X)=-P(x),
OAEPKUMO:

P, (75,90) = ®(2,5) - d(-1,25) = (2,5) + D(1,25).

3a Tabnmueto b.1 (gopatok b) 3Haingemo:

®(2,5)=0,4938; ®(1,25)=0,3944.

LLIykaHa NMOBIpHICTb

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

2) Bumora, w06 nogis 3'aBunacs He MeHL 75 pasiB, 03Ha4ae, Lo Ki-
NbKICTb NOSAB MOAIT MOXe AopiBHIOBaTA 75, un 76 , .., un 100 . Takum 4m-
HOM, Y PO3r/IsHYTOMY BUNAAKY MOTPIOHO B3ATK:

k,=75  k,=100.

Togai

_k —-np_75-100-08
Jnpg  /100-0,8-0,2

-1,25,
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_k —np_100-100-08 _,

X, = = =5,
* Jopg  4/100.08-0,2

3a Tabnuueto b.1 (gogaTok b) 3HarMaemo :

®(1,25)=0,3944.

LLlyKaHa MMOBIPHICTb R, (75,100) = 0,5+0,3944 = 0,8944.

3) lMopisa «nopia A 3'dBunacad He MeHW 75 pasiB» i «nogia A
3'aBunacs He BinblU 74 pasiB» MPOTUEXHI, TOMY CyMa iMOBIPHOCTEN LMX
nogdin gopisHioe 1. OTXxe, WyKaHa NMOBIPHICTb:

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

Bignosigb

AMOBIpHiCTb MOABY NMOAji He MeHL 75 pasiB i He 6inbl 90 pasiB fo-
piBHtoE 0,8882; He MeHLW 75 pasiB — 0,8944; He 6inbLu 74 pasis — 0,1056.

Mpuknag 16. Mo geskiin uini pobnate 50 HesaneXHMX MNOCTPINiB.
AMOBIpHICTb BAYYeHHS B Ljilb NpY O4HOMY NOCTPinNi AopisHIoe 0,04. 3Haii-
TW NPUG/IM3HO MMOBIPHICTb TOrO, LWO B LifIb NOTPanuTb: 1) )KOAHOro CHa-
paga; 2) oAvH cHapad; 3) ABa cHapaau; 4) He MeHL 4BOX CHapA4iB.

PileHHA

Ckopuctaemocs hopmynoto NyaccoHa (14.6):

k

124 =
Pn(k)NFe )
e a=np=50-0,04=2.
20
1) k=0 PSO(O):a-e‘2 =0,135;

1
2) k=1 F>50(1)=%-e2 _0,271;

2
3) k=2 F{.,O(Z):%-e2 =0,271;

4) k=2, P (k>2)=1-P,(0)- P, (1) =1-0135-0,271=0,594.
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Bignosigb
AMOBIpHICTb TOrO, LLO B Liflb He MOTPaNuUTb XO4HOrO CHapsaa, 40pi-
BHIO0e 0,135; noTpanuTtb ognH cHapag — 0,271; aBa cHapagu — 0,271; He

MeHLU ABOX cHapsais — 0,594,

1.8 HannpocTiwmnin NOTIK Nogil

MoTiK Nogin - NoCNif0BHICTb NOAiN, WO HacTatoTb Y BUNaAaKoBi MO-
MEHTM yacy.

HalinpocTilmia NOTiK Nofiil mae Tpy BNacTUBOCTI:

1) cTauioHapHICTb - WMOBIPHICTL MNOABM K MNOAIA MOTOKY 3a
MPOMIDKOK Yacy t 3a/1eXKUTb TiJIbKW Bif TPMBaNOCTI NPOMIXKKY 4acy i He 3a-
NEeXWUTb Bif, MOYaTKY Oro BifAniKy;

2) BIACYTHICTb Hacnigky - MMOBIPHICTb NosBn K nopgii NoToKy 3a
MPOMDKOK 4acy TpVBasiCTIO t He 3a/1eXXuTb Bif TOro, Ym 3'ABUANCA NOAIT
MOTOKY [0 MoYaTKy Bif/1iKy NMPOMIDKKY 4acy;

3) OpANHAPHICTL - NosBa GinbLUe OAHIET NOAIT 3a Ma/Min NPOMIDKOK
yacy NPakTMYHO HEMOXK/MBA.

CepefHE 4ucCnoO nMofdi MOTOKY 3a OAMHULIO 4acy HasuBaloTb
IHTEHCMBHICTIO MOTOKY | MO3Ha4yaroTb A (BMOGIp OAMHWLI BIiOJiKy 4vacy
AOBINbHUIA: CeKyHa, XBUNWHA, roAMHa, foba i 1.4.).

AMoBipHiCTb NosiBK K nogilt NOTOKY 3a Yac t BU3HAYAETLCA (OPMY-

noto lNyaccoHa

k -4t
P (k) = (xlt)k'e | (
- 15)

Mpuknag 17. Y pagioanapatypi 3a 10000 roguH 6e3ynvHHOT poboTu
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BiOyBacTbCs 3aMiHa 10 enemeHTiB. HKa WMOBIPHICTb BUXOAY 3 nagy
pagioanapatypu 3a 100 roguH 6e3ynmMHHOT po60oTIn?

PilLeHHsA

BiaMOBNEHHS eNeMeHTIB SiBNSie COO0K HaMMPOCTILMIA NMOTIK NoAin 3
iHTeHcuBHICTIO =10/10000=0,001roa™". Pagioanaparypa Buiige 3 nagy, sik-
O BiIMOBMTbL X04Ya 6 OMH eNleMEHT, TOOTO AKLWIO KiNbKICTb BigMOB/IEHb
oyae popisHioBatn k=1 un k=2, un k=3, um k=4, i 1.4.. lMo3Ha4YMMO0 yepe3 A
nofilo «BiAMOBUTL Xo4a 6 O4UMH enemeHT». ToAi NpoTUNEXHa nogisa A -
«He BIAMOBUTbL XofeH enemeHT» (k=0).

CkopucTaemocs opmynoto (6):
P(A) =1-P(A).

3a hopmynoto (15) npn k=0 3Haxoanmo:

A (lt)o — At —0,001-100 —0,1
P(A)=R(0)= a e =e" =e "~ =0,9048.

OTxKe, MMOBIPHICTL BMXOAY pagdioanapaTypu 3 nagy 3a 100 roguH
6e3ynnHHOT poboTn gopisHioe P(A)=1-0,9048=0,0952.

Bignosigb

PapioanapaTypa Buinge 3 nagy 3a 100 roauMH 6e3ynuHHOI po6oTh 3
iMoBIpHicTIo 0,0952.

2 BUTTALAKOBI BEJINYNHA

Ha BigmiHy Bif BunagkoBoi noail A Bunagkoesa BennuMHa X
XapaKTepU3yeTbCA CBOIM YMCNOBUM 3HAUYEHHAM X (MOPIBHATU “COHAYHWIA
[leHb”’- BMUMaaKoBa noAis; “KifbKiCTb COHAYHMX AHIB y 1998 poui” - Bunaa-
KOBa BE/NYMHA).

Bunaakosi BennunHu 06yBalOTb AUCKPETHUMWU | HENepeBHUMM.
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[NCKPEeTHI BUMNaAKOoBI Be/IMUMHM HabyBatOTb OKPEMUX i30/1b0BAHMX YMNCO-
BUX 3HaYeHb, SIKi MOXKHa nepeHymepyBaTu: X1, X2, ... ,xn, ...
HenepeBHi BUMNaAKOBI BEIMUNHA MOXYTb HabyBaTW YCIX 3HAYeHb 3

[esaKoro npomMixky [a, b].

2.1 3aKOHW po3Moainy BUMaAaKoBMX BENMUNH

3aKOH po3nogisly BUNagKoBOT BE/IMUYNHY - Lie NOBHa iH(opmaLlis npo
L0 BUMAAKOBY BeIMYMHY, TOOTO MatOTb OYTW BIiLOMI BCI 3HAYEHHS, AKUX
HabyBae BMNaAKOBa BeiMYMHA | BCI IMOBIPHOCTI, 3 AKMMW LI 3HAYEHHSA Ge-
PYTbCH.

[na ONCKPETHOT BUMAaAKOBOI BE/IMUNHM TaKWA 3aKOH MOXHa 3aaTu
TabnMuero posnoginy, y BepXHbOMY PAAKY SKOI MepenivyeHi 3HayeHHs,

AKNX HabyBae BMMaAKoBa BeIMUNHA, & B HXKHLOMY - BifNOBiAHI IMOBIpHO-

cTi (Tabn.l).
Tabnmugs 1
X X X, Co Xn
P(X =) o P, C Pn

OCHOBHa BaCTUBICTb Tabnuui: cyma iMOBIPHOCTEN 3a BCiMa iHAEK-

camu [OPIBHIOE O4MHUL

SP=1 (
16)

[na HenepepBHOI BMMNaAKOBOT BEIMYMHIM 3aKOH PO3MOAINY 3a4aeThCA

(PYyHKUiero po3noginty F(x), piBHOI iMOBIPHOCTI TOrO, L0 BUMNaAKOBa Be/u-
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UmHa X Habyae 3HaUYeHHS MEHLLE X:
F(x)=P(X<x),
abo wWinbHicTio posnoginy f(x), Wo Mae HaCTYMHWUIA CEHC:
f(X) - ye KoediLieHT NpPOMOPLINHOCTI NPX NigpaxyHKy iMOBIPHOCTI
B/TYYEHHS BUNAAKOBOT BEIMYMHM B Ma/IMiA MPOMIXKOK (X; X+dX):
P(x<X<x+dx)=kdx; k=f(x),
a60 P(x<X<x+dx)=f(x)dx.
dyHKUia po3noginy F(X) 1 winbHICTL posnoainy f(x) 3s'a3aHi cnis-

BiAHOLLEHHAMM:

F(x)= [ f(x)dx
(x) _fw (x)dx 17

F(x)=F'(x). 18
BnactusocTi doyHKUIT po3noginy F(X):
1) 0<F(x) <1
2) F(X) HecnagHa PYHKLif, TOBTO, AKLLO X, > X,, TO F(x)=F(X);
3) VMOBIPHICTb BNYYeHHS HernepeBHOI BWUMaAKOBOI BeIMUYNHUA B

MPOMIKOK (a,b) 06uncnoeTbCA 3a Popmynoro
P(a< x<b)=F(b) - F(a).

BnacTtmBocTi wWinbHOCTI po3noginy f(x):
1) f(x)>0;
2) WMOBIPHICTb B/IyYEeHHS HEMEPeBHOI BUMAAKOBOI BENNYMHM B

MPOMDKOK (a,b) 06uncnoeTbCA 3a Popmynoro

P@<X<m:Tumm.

[ns HenepeBHOI BUNAaAKOBOI BENNUNHMU:
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P(a< X <b)=P(a< X <b)=P(a< X <b)=P(a< X <h).

3) [f(xdx=1

2.2 Yncnosi xapak TepucT KM BUNaLKOBOT BETMUNHN

MartemaTuyHe cnoBifaHHA- Le CepefHE 3HaYeHHS BUMaAKOBOI Be-
NNYNHN. Mae nosHadeHHs M(X) un X :

- ONS QUCKPETHOIT BMNaAKOBOT BEIMUNHK —

X =M(X) = %p; (
i 19)

- NS HenepepBHOT BUNAAKOBOI BENUYMHN —

X =M (X)= [xf (x)dx (

o 19a)

uncnepcia xapakTepusye, HaCcKifibKM CWUIbHO PO3CifHa BMMaAKoBa
Be/INYMHa HAaBKO/10 CBOr0 CepeAHbOoro 3HaveHHs. NosHavaetbeq D(X):

- ANA ANCKPETHOI BUNAAKOBOI BEMNUYNHU —

D(X) = Y[ - M (X)Fp; (
i 20)

- [ANA HenepepBHOI BUNaAKOBOI BENNUYNHU —
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D(X) = [[x—M (X)T? f (x)dx (
o0 20a)

KopiHb KBafjpaTHWiA 3 ancnepcii Ha3nBacTLCsA cepeHiM KBaapaTuy-

HUM BIgXUNEHHAM | MO3HAYAETLCA o :

o =,/D(X).

21)

Mpuknag 18. AuckpeTHa BUNaaKosa BennymHa X 3afgaHa Tabnmuero 2

posnoainy

Tabnuug 2

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

3HainTh MMOBIPHICTb Py, (yHKUito po3noginy F(X), P(-1< X <1,5) -
MMOBIPHICTb B/TyYEHHS1 BMNAAKOBOT BEMMYMHU B NMPOMIXKOK [-1;1,5], maTe-
MaTU4yHe CnoBiJaHHA, ANUCMepcito | cepefHE KBaapaTUYHe BIAXUIEHHS.

PiLLeHHS

AMOBIpHICTb P, 3HaX0AMMO 3a (hopmysioto 3P =1

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

OTxe, P, =1/2.

"pathmk yHKLIT F(X) HaBedeHWIA Ha puc. 11.

[Nna ANCKPEeTHOT BUMagKOBOT BENMYMHN (DYHKUIS po3noginy F(x) mae

CTPUOKM B TOYKaxX x; PIBHI p,:
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0, npu x<0,
2, npn 0< x<1,
F(x)= {72 ™
3/4, npnl<x<3,
1, npu x> 3.
F(}C) A
1 O ——
0.8 )
064
0.4
0.2
2 1 U 1 3 4
X
PrcyHOK 11

AMOBIpHICTb ByUYeHHs BMMAAKOBOI BENNUYMHW B NPOMIDKOK [-1:1,5]
[OPIBHIOE
P(-1< X <15)=F(5)-F(-1)=3/4-0=3/4=0,75.

MaTemaTnyHe YeKaHHs 3HaX0AMMO 3a POPMY/IOHD

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

[ncnepcito 3HaXoAMMO 3a (POPMYOHD

D(X)=21% -M(X)Ip,

D(X)=(0-1)2-1/2+1-1)2-1/2+(3-1)° -1/4 =15.

CepefiHe KBaapaTUYHE BiAXWUNEHHS 3HAX0AMMO 3a (hOpPMY/I0H0

o =+D(X):

o =4/1,5 =1,225.
Mpuknag 19. Bunagkosa BennymHa X 3afaHa LWiIbHICTHO Po3noginy:
0, npnx<l1,
f(x)=qax, npul<x<2,
0, npux=>2.

3HalTK napameTp a, (yHkuito posnoginy F(X), maTemaTuyHe
CMoAiBaHHS i MMOBIPHICTb BIYYEHHS BEIMUYNHM B NPOMIXKOK [1; 1,5].

PilleHHA
MapameTp a 3HaxoAnmo, BUXOAAUN 3 BNacTUBOCTI 3 PyHKUIT F(X):

[ f(9ax=1,

—00

[ 100 = [ F00dx+] F(ax+ [ f()ck= ] Odx+ [ axc + [Odx =

2 X2 2 3
=a[xdx=a— =a(2-1/2)=—a
1 2, 2

Omxe, 3/2a=1,a=2/3.
dyHkuito F(X) 3Haxoaumo 3a popmynoto (17):

AKWO x<1,T0 F(X)= ](f(x)dx:O;

X

X X X 2
AKWO 1< x<2, TO F(x):If(x)dx:jf(x)dx:%jxdx:%-% -
—0 1 1

1
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0, npux<l1,
F(X)={(x*-1)/3, npnl<x<2,
1, npux>2.

MaTemaTnuHe cnofiBaHHs 3Hainaemo 3a popmynoto (14.a):

© 2 3 2
2 2 X 2 14
M(X)= I x- f(X)dx=|Xx-=xdx==-— =—=-(8-1)=—.
()L ()13 3319()

AMOBIpHICTb P(1< x<1,5) 3Haxo4WMO 3a BMacTMBICTIO 3 (YHKLii
F(x):

2
RlL<x<15=F15—F(Q) =153‘14=1§5=a41e.

2.3 HopmanbHw®in po3nogin

HopmanbHWIn po3noAin BUHUKAE 3aBXAW, KOMU CYMYHOTb Be/UKY
KIfIbKICTb BUNaAKOBMX A0AAHKIB, 6afyXe SK po3nofiNeHnx, ronosHe wob
YO[€eH A0AaHOK He 6YB LOMIHYHOUUM. YCi NPUPOLHI NpoLecy hopmyroTbCA
caMe TaK: Ha [esakuidi napameTp HaknafaeTbCA 6arato MaMx BUMNaLAKOBUX
BM/UBIB, BI LbOro Lieil napameTp BUABAAETHCA HOPMa/IbHO PO3MOAIMTEHNM.

LInM NoACHIOETLCA BeNMKe NpuKnagHe 3HaYeHHA HOPMasTbHOro po3no,u,iny:
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TEXHO/IOMYHI NOrpiLHOCTI, NOrpilHOCTI npwnagis i T.N. AK Npaswio

pO3MoAifieHi 3a HOPMa/ibHUM 3aKOHOM.
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2.3.1 LLLinbHICTb HOpMasibHOro po3noainy

(x-a)?
f(x) = L o ot
2w o

Ae « — MaTeMaTWyHe CrofiBaHHs, O-CepedHe KBaapaTU4He
BiAXMNEeHHSA (SKWO MoBa Kde Npo npuniag, T0 o - MOro TOYHICTb). Ha

puc.12 HaBefeHWI rpadik WwinbHocTi po3noginy f(x) npu a =2, o =1.

PucyHok 12

2.3.2 DyHKLUiIS HOpMasIbHOro po3noginy

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

HOpM )'

x =XZa D(X)

HOpM

ae o — (hyHKUis JTannaca.

3HaueHHs PyHKUIT P(X) obumcntooTbea 3a Tabnuuero b.2 (mogatok
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B). 3 npuBogy BnactmBocTe (yHKUiT D(X) AMBITBCA B pO3Aini
“InTerpanbHa dopmyna Myaspa-fSlannaca” (qpopmyna 14.8). Ha puc.13

npueefeHNI rpaik QyHKUiT posnoginy F(X) npn a =2, o =1.

PucyHok 13

2.3.3 Tvinosi 3agayi Ha HOpMasibHUIA PO3MOAI

3agava 1. VIMOBIpHICTb B/y4YeHHS HOPMaIbHO — PO3MOAINEHOI

BUMNaKOBOI BENIMUNHM B 3a[jaHNIN NPOMDKOK P(a< & < b) 06uncnioeTbes 3a

(hopmynoro

P(a< & <b) =(x;)-P(x,), 22)

he X=— X, =—
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3agaya 2. IMOBIpHICTb TOro, L0 BMMNaAKOBAa BEANUMHA BifXWNANTLCS
Bifl CBOr0 CepefHbOro 3HAYeHHsI He OifblUe HXK Ha 3afaHy BeIMUYUHY O,

06UYNCMIOETLCA 3a (POPMYNOHD

P(& | <6) = 2q>(§). (23)

3apaya 3. Mpasusio 3-X CUrM: MMOBIPHICTb TOrO, LLIO HOPMaIbHO Po-
3MofiNeHa BMNAAKOBA Be/MyMHA BIAXWIWUTLCA Bif CBOro MaremaTMyHOro
CNoAiBaHHA He OifibLL HIXK Ha NMOTPOEHE CepefHe KBafpaTuyHe BigXWUNeHHS
3o, AOpPIBHIOE oamHMLi (ToYHiwe 0,9974), To6TO ua nodis NpakTUYHO A0C-

TOBIpHa.

Pla —3c<é<a+30)~1.
( s ) 2

Mpuknag 20. KOHTpONbOBaHWIA PO3MIp AeTaneid, BUrOTOBMEHUX Ha
BepcTari-aBTomari, 3HaxoAuTbCA B MexXax Big 97 mm f0103 mm. [onyck
cknagae 1,5 mMm. 3HalTu BIiACOTOK MpuaaTHUX [eTaser, AKWO BepcTaTr
BiAperynboBaHNin NPaBUsILHO.

PilueHHA

CepegnHa npomixkky (97; 103) € matemaTM4yHMM CMOAIBaHHA KOH-
TPO/bOBAHOTO  po3Mipy  pdeTanieit: «=100. Tomy wWwo BepcTar
BiperynboBaHMii NpaBWIbHO, TO «a =100 i € PoO3Mip 3a KPEC/NEHHSAM.
BignosigHo o npasuna 3-x curm (24), BipHWIA pO3Mip BUrOTOBNEHNX AeTa-

neil € BUNaAKoBa BeNMUMHA &, YKNafeHa B MeXax a—3c<é<a+30, Y
HaloMy BUMafKy Le 97 <& <103. 3 NopiBHSHHS ABOX OCTaHHIX BUPaXXeHb

BUAHO, Woo=1.  fonyck o&=15. 3a qopmynowo (22) 3HaxoguMmo
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MMOBIPHICTb NOTPanMTA B AOMNYCK:
P(‘f — a\ <0)= 2(D(é) = 2@(%) =2-®(1,5)=2-0,4332=0,8664.
(o}

MepeBoAUMO MMOBIPHICTb Y BiacoTkK: 0,8664-100%=86,64%.
Bignosigb: npugatHa npoaykuia cknagae 86,64%.

3 EJIEMEHTUV MATEMATUNYHOI CTATUCTUKW

3.1 TOYKOBI OLIHKMN YMCNOBUX XapaKTepuUcTUK. IHTepBasibHI
OLLIHKW YNCMIOBMX XapaKTEePUCT UK HOPMa/ibHO PO3MNOAINEHOT BUNAaLKOBOI

BEJIMUNHH

Hexalr nicng npoBefeHHS N [JOCANifiB  OTPUMaHO N 3HayeHb
BUNagkoBol BennuuHM X: x1, x2, .., xn. Ll 3HayeHHA  Ha3MBaKTb
BMOIPKOIO 06¢cary n. Toai matematunyHe cnogisaHHA M(X), aucnepcis D(X)

| cepefHe KBapaTuyHe BIAXUIEHHS o OLIHIOTLCA 3a (DOpMYy/iamu:;

* 1 n
M = )
HEXI 25)

. 10 o2
D'=—Y(xx-M") ,
n—lé(x' ) 26)

o =D 27)

M*, D* i ¢~ Ha3VBalOTb TOUKOBMMM OLLIHKAMM YMCNIOBUX XapaKTepu-
CTUK BMMNaAKOBOI BE/IMUYNHW.
Y pe3ynbTaTi NpoBeAeHHA N AOCNIAIB OAEPXXYEMO BUMaAKOBI 3HAYEH-

47



HA BeMunHKM X: X1, X2, ... ,XNn; B iHWIi cepii 4ocnigis BOHN OyayTb TPOXM
iHWuMmKn. Tomy M* i D* cami € BMNAaAKOBMMM BeIMYMHAMU 1 TOMY iX
MOTPI6HO OLIHIOBATHK 3a AOMOMOrOH A0BIPYMX IHTEPBAIIB.

[0BIpYMM IHTepBa/IOM Ha3MBAETLCA IHTepBas, WO 3 IMOBIPHICTIO ¥
HakpvBaEe OLUiHIOBaHMI napameTp. [MapameTp y HasMBalOTb HafIAHICTIO
IHTEpPBa/IbHOT OLIHKMW.

AKLWO BMMaLKOBa BENMYMHA PO3MOAineHa 3a HOPMa/lbHUM 3aKOHOM,
TO AOBIpPYNiA iHTepBaN AN51 OLiHKN HEBIAOMOro 3HavyeHHAa M(X)=o. 3Haxo-

ANTLCSA 3a (DOPMY/IOHD

* *

Jn 28)

M™—t G—<a<|\/l*+ty

"n

BenmumHy t, BM3HaYaeMo 3a Tabnmueto B.1 (goaatok B); sHaueHHs
t, 3aN1eXNTb Bif 06CATY BUBIPKK N i Bif HadiiHOCTI y: t, =t(y,n).

CepefiHe KBafpaTWYHe BiAXWIEHHS o  OLLIHIOETLCA 3a A0MOMOrO

O04HOrIO0 3 ,CI,OBipHI/IX iHIepBaﬂiBZ
O'*l—q <0'<0'*1+q, ||p|/|q<1,
( ) ( ) 29)

O<o<o (L+q), npng>1,
Pre 29a)

Ae g 3HaxomATb 3a Tabnuueto .4 (gogatok IN): q=q(y,n).

Mpuknag 21. 3a gaHumn BUGIpKM 06cary n=16 3HainaeHe B1GIpPKOBe

CepefiHe KBaApaTUYHe BiXuneHHs o =1. Mpunyckatouu, Lo A0CNi]KYBaHa
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Be/IMYMHA PO3MOLisieHa 338 HOPMaIbHUM 3aKOHOM, 3HanTW [OBipuunil
IHTepBan ANsi ¢ 3 HadIHICTIO ¥ =0,95.

PiLLeHHS

3a Tabnuueto I.1(momatok ) mpu y =095 i n=16 3Haxogumo
g=0,44. Tomy WO g<1, TO AOBIPYNIA iIHTEPBA 3HAXOAMTLCA 3a (HOPMY/IOHD
(29)

0,56 <o <1,44.

Bignosiapb
[loBipunin  iHTepBan AN o 3 HafiMHICTIO =095 [OpiB-

Hoe 0,56 < o <1,44.

4 ENEMEHTW KOPETALIIMHOIO AHANI3Y

[onycTmo, € nigcrasa NpUNycKaTK, Wo ABI BE/IMUYNHN X 1Y 3B'A3aHi
(hYHKLIOHa/IbHOK 3a/1eXHICTIO Y=f(X) | AnA BU3HAYeHHA BUAY LIEI 3a/1ex-
HOCTI NpoBefeHa cepisa 3 n ICNUTIB, Y AKUX BUKOHYBA/IUCA OL4HOYACHI BUMI-
pn X iy: (x1,yl), (x2,y2), ... ,(xn,yn) . Uepe3s ycinski Bunaakosi Bnavsu (Bi-
Opauii, Temnepatypw i T.n.) PYHKLiOHa/IbHA 3a/1eKHICTb, HaBITb AKLLO BOHA
I €, Byae nepekpyyeHa. AKLWO TovkK (Xi,yi) HaHeCTU Ha rpadik, To ogep-
YXMMO 300padKeHHS, WO CKNANaETbCA 3 TOUOK | Haragye po3mMuTy NiHito. Lle
300paXKeHHA Ha3MBAETLCS KOPENAUinHMM NoneM. 3a HAM iHOAI Bi3yaslbHO
BOAETLCA BCTAHOBUTU  (hOpMYy BUXIAHOT 3anexHocTi y=f(x). Akuwo
3a1EXKHICTb MK X Ta Y NPUNYCTUTK NiHIAHO —

y=kx+D, (30)

TO KoeqiuieHTH K 1 b nigbvpatoTe Tak, W06 cyma KBafpartiB BigXu-

NeHb eKCcrepuMeHTa/IbHUX TOYOK (Xi,yi) Big npsamoi (30) 6yna MiHiMaIbHOO
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(MeToA HalMeHLLWX KBafpaTiB).

Y UbOMYy BUMAAKY PIBHAHHA HA3MBaETLCA PIBHAHHAM NiHINHOT perpe-

cii. Ana obuncneHHs KoeiuieHTiB K 1 b Tpeba cnoyaTky 064MCIUTK Taki
BMOIPKOBI XapaKTePUCTUKN:

1) cepeaHe 3HaYEHHA X i V-

2) cepefHi KBagpaTUYHI BIAXINEHHA X 1 Y:

- 15 ol e [ 1S,
o, =\/E§(>§ -x )% ay=\/n—_1§(yi -y )2
3) KoeghiLieHT Kopensauii:
* 1
r = -
(n-1)-0,-0

Y (% =X - Y).

y i=1
3HayeHHs KoediuieHTiB K i b B piBHAHHI (30) 064MciOeTbCA 3a (hop-
MynamMu:

<

) oy 31)

Moaynb KoediLiieHTa Kopensvi ‘r*‘ XapaKTepu3ye LLiNbHICTb NiHili-

HOro 3B’A3KY MiDK 3MiIHHUMM X i Y. [N XapaKTepUCTUKN LWiNbHOCTI NiHilA-
HOro 3B’A3KY NPWINHATA HacTynHa rpagauis (taén.3)

Tabnmus 3
Mogynb ‘r*‘ LLLiNbHICTb NMiHINHOrO 3B’A3KY
09.10 3B’A30K TICHWIA
0,6..0,9 3B’A30K [OCTaTHIl
0,3..0,6 3B’A130K C/labKuii
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0..03

3B’30K BIICYTHI

Mpuknag 22. JaHi icnuTy HaBefeHI B Tabs. 4. BBaXKaemo, WO X iy

3B’A3aHi NIHINHOK 3a/IEXHICTIO. 3HaWTU PIBHAHHA NIHINHOT perpecii, BU-

3HAUNTU WiNBHICTb NIHIMHOIO 3B’A3KY MK X 1 Yy, No6yayBaTu Ha OfHOMY

rpadiky KopensiyiinHe none i niHito perpecii.

Tabnuus 4
X| 1,033 0,012 | 0,045 | 0,243 | 0,266 | 0,302 | 0,451 | 1,041 | 1,423 |1,914
Y/ 183 |058 [134 134 |164 |165 [191 [196 |2,08 2,18

Y T1abnuui HasegeHi 10 nap 3HayeHb (xiyi), Tomy 06cAr BUBIpKK

n=10. 3HaxoAnmo BMOIPKOBI YNCNOBI XapaKTEPUCTUKMN:

X = %Z X, = 0,673

i=1

*

)? =0,644324;

Q

Il
_

‘H

=

|

X |

o) = \/LZ(yi ~y )? =0,471297;
n-143
1

" (D00, 5

3 (%~ X )(y, ~y ) =0,783278.

Tak 5K, 0,6 <0,783278<0,9, TO 3B A30K MiX X i Y AOCTaTHIl.

O6uncoeMo KoegilieHTn K i b:

Oy

*

* = Tx % O'*
k=r"-—2=0573 b=y —-x -r -—L=1,265.

Oy Oy

PiBHAHHS NiHIAHOT perpecii:
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y =0,573x +1,265.

Mobyayemo KopensuiiiHe nose i NiHito perpecii Ha 0AHOMY PUCYHKY:

0.8

0.4
0.2 0.2 0.6 1.0 1.4 1.8

PucyHok 14
Bignosiab
PiBHAHHS NiHINHOT perpecii y=0,573x+1,265; KoediLieHT Kopenauii

r’ =0,783278.

5 MPABU/TA BUKOHAHHS 1 O®OPMJTEHHS
KOHTPO/MbHWX POBIT A/19 CTYAEHTIB 3AOYHOIO
BIAAITEHHSA

[Mpn BUKOHAHHI KOHTPO/IbHMX PO6IT HEOOXIAHO CTPOro AOTPUMYBATM
3a3Ha4YeHnX HmK4Ye npasui. Po60TK, BUKOHaHI 6e3 AOTPUMaHHA UuX npa-
BWJ1, He NepPeBIPAKOTLCS | MOBEPTAKOTLCA CTYAEHTY AN1A Nepepob/ieHHs.

1 KoHTposnbHa poboTa Mae 6yTn BUKOHaHa B OKPEMOMY 30LUNTI B K/i-

TOYKY YOPHUIOM OYAb-AKOro KO/bopy, KPiM YepBOHOro. HeobxigHO 3anu-
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LLIaTN NONSA LWAPUHOK 4-5 CM L1 3ayBaXKEHb PELIEeH3EHTa.

2 Ha 06knaguHLi 30wmMTa MaroTb 6YTK SCHO HanucaHi Npi3suLLe CTy-
[EHTa, Ooro iHiLiann, HaBYasibHMIn HoMep (LUKMP), Ha3Ba AUCLUNITIHWN.

3 Y po6oTi matoTb ByTM BMKOHAHI BCi 3aadi, 3a3HayeHi B 3aBfaHHI,
3a CBOIM BapiaHTOM. KOHTPO/bHI poboTH, WO MICTATb He BCi 3adadi 3aB-
[laHH$, a TaKOoX 3aaa4i He CBOro BapiaHTa, He NepeBIpsAOTLCS.

4 MMepef pilLeHHAM KOXHOI 3aaa4i Tpeba LiIKOM BUNMUcaTu Ti YMOBY.

5 PilleHHs 3afa4 BapTO BMKMadaTh AOKNAAHO M aKypaTHO, NOSICHIOHO-
4” | MOTMBYHOUM BCI AiT Nif Yac pilLeHHs i po6/1sgYn HeobXiAHI KPECeHHS.

6 icna ofep>XaHHSA NPOPELLEH30BaHOT PO60TU, AK He 3apaxoBaHOi Tak
| 3apaxoBaHoT, CTYAEHT MOBUHHWIA BUNPaBUTK YCi BiA3HAYEHI PELiEH3eHTOM
MOMW/NKM | HEONIKM | BUKOHATW BCI peKOMeHAaLiT peLeH3eHTa. AKLLOo pe-
LIeH3eHT MPOMOHYE BHECTU B PIilLIEHHA 3a4a4y Ti UM IHLII BMMpPaB/eHHA Y
[OMOBHEHHS | HagdicnaTy iX Ans NOBTOPHOI NepeBipKu, TO Lie BapTO 3p06UTH
B KOPOTKWUIA TEPMIH.

[Mpun BUNpaBNEHHSAX, WO BUCUNAOTLCA, NOBUHHA 0O0B'A3KOBO 3HAXO-
ANTUCSA peLieH30BaHa poboTa i peLeH3is Ha Hel. ToMy peKoOMeHAYETLCS Mpu
BUKOHAHHI KOHTPO/IbHOT po60TY 3anMlaTh HanpuUKIHL 30LLMTa KiflbKa Yn-
CTUX apKyLWiB AN BCiX LOMNOBHEHb | BUNpaB/ieHb BiAMOBIAHO [0 BKa3iBOK
peLeH3eHTa. BHocUTM BUNpaBieHHsA B cam TEKCT poboTu nicns Ti peLeH3y-

BaHHA 3a60pOHF|€TbCFI.

5.1 Bubip BapiaHTa

BapiaHT BMOMPAETLCA 32 HOMEPOM 3a/1IKOBOT KHUXKKW BIAMOBIAHO [0

HacTynHoI Tabnuui 5:
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Tabnmusa 5

NepegocTaHHA OcTaHHA Uuppa 3a/11KOBOT KHUXKKN
H(bpa sanikosol 11234 |5|6|7[8]9|0
KHUXKN
0 11234 |5|6|7|[8|9]|25
1 1111211314 |15|16 |17 18|19 |10
2 2122123241251 |2 |3|4]|20
3 6|7 (8|9 10/11|12|13|14| 5
4 16 |17 1819|2021 (22|23|24|15
5 11234 |5[6|7[8|9]|25
6 1112|1314 |15 /16 (1718|1910
7 2122231241251 |2 |3|4]|20
8 6|7 (8|9 1011|1213 |14| 5
9 16 |17 1819|2021 |22|23|24|15
5.2 IHAVBIgyaNbHI 3aBAaHHS
BapiaHT 1

1 Ha cknagi 3Haxoantbca 90 npupaatHux i 10 gedeKTHUX AeTtanei.
3HaNTV NMOBIPHICTb TOrO, WO Cepef, TPbOX HaBMaHHS B3ATUX feTaeld He-
Ma€e AedheKTHUX.

2 Bigain TexXHiYHOro KOHTPONKO nepesipse Aeski BUpobu Ha CTaHAap-
THICTb. IMOBIpHICTb TOrO, LLO BUPI6 HECTaHAAPTHUIA, AopiBHIOE 0,1. 3Haii-
TW MMOBIPHICTb TOTO, L0 HecTaHAAPTHUM Oyfe TifIbKN YeTBepTUA nepe.i-
peHuiA BUpIb.

3 3a 3agaHol HafivHicTio enemeHTiB: P1=0,1; P2=0,2; P3=0,9,
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P4=0,3, po3paxyBaTun Hagi/HICTb cxemu (puc.15).

1 |—
- 3
2
4 |
3
4

PUCYHOK 15

4 BTK npoBognTb KOHTPO/b NpWnaaise, WO BMUMNycKaroTbes. Mpunagn
MatoTb NPUX0BaHi fedekTn 3 imosipHicTio 0,15. Mpu nepesipui HasBHICTb
AedekTy BUABNAETLCA 3 iMOBIpHICTIO 0,9. Kpim Toro, 3 imosipHicTio 0,05
A06POSKICHWIA Npunag MoXe 6YTU NOMUIKOBO BM3HaHWIA AetheKTHUM. [pu
BUABNEHHI [edieKTy npunaam 6pakytoTbCs. BuaHaumTn MMOBIPHICTbL TOrO,
L0 3abpaKoBaHWI Npunag mae aeqexT.

5 AMOBIpHICTb B/lyUYeHHs B JeCATKY 415 [aHOro CTPifbLS Npu O4HO-
My nocTpini gopisHioe 0,2. 3HaNTN NMOBIPHICTb B/IYYEHHS B LECATKY He
MEeHLL TPbOX pasiB Npv AecATbOX NOCTpifax.

6 MMpy TpaHCNOPTYBaHHI Ta BaHTaXXHO-PO3BaHTaXYBa/IbHUX poboTax
6% LernvH BUABUANCA BUTUMK. AKa MMOBIPHICTbL TOro, Wo 3 napTii 8 1000
LerSIMH GUTUMKN BUABUTLCA He Binbl 70 WTYyK?

7 IMpn MacoBOMY BUPOBGHULTBI IHTErpasibHUX CXeM MMOBIPHICTb NOsi-
BU 6paKy aopiBHoe 0,005. 3HaNT MMOBIPHICTbL TOro, WO B napTil 3 600
BUPOGIB 6pakoBaHUMK ByayTb He Oifibll HXX TPWY BMPOOW; PIBHO 4OTUPK
BUPOOW.
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8 Bunafkosa BenvunHa X 3afjaHa 3akoHOM po3noginy (1a6n.6):

Tabnuus 6
Xi -4 0 2 3 5
P; 0,1 0,2 0,1 p 0,3
SHanTu:

1 p;
2) (hyHKUito po3noginy F(x) i 1i rpadik;
3) matemaTuyHe crnogisaHHa M[ X ;
4) pucnepcito D[X] i cepeaHe KBagpaTnyHe BigxuneHHs o[ X];
5) P (0<<X<3).
9 LWiNbHICTL IMOBIPHOCTI PO3MOAiNy AesKOi BUMaAKOBOI Be/IMUMHM
3aflaHa B TaKuii cnocio6:
0, x<1,
f(X)=<Ax, 1<x<2,

0, x=2.

BusHaunt  KoediuieHT A, (QYHKUIHO po3MoAiny, MaremMaTuyHe

CMNoAiBaHHA, a TaKoX MMOBIPHICTb TOrO, LU0 BMNAaAKOBa BeNMYMHa Habyae

3HaYeHHs B iHTepBai [o;ﬂ.

10 BignoBigHO [0 CTaTUCTUYHUX CMOCTEPEXEHb A1 AAHOr0 PErioHy
B JINNHI-CEPMHI MICAUAX BIAHOLLEHHA BUTPAT Ha Xap4yoBi NPOAYKTM [0
IHWKMX BUTPaT Yy cepedHbOMy cknagae 2,4. CepefHe KBagpaTuyHe BigXu-
NeHHs popisHioe 0,2,

1) 3HarTK MMOBIPHICTb TOrO, WO B MOTOYHOMY POLi BIAXWUNEHHS Bif-
HOLLIEHHS BUTPAT Bif CepefHbOro 3HayeHHs He nepesuwwmTs 0,3.

2) 3anucaty (YopMyn LWiMLHOCTI PO3MNOAINY I PYHKLIT po3noginy ans
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BUMNaLKOBOr0 3HaYeHHS BiXuieHHs. MNpunycTuTK, WO o06ymoB/ieHa Benn-
YMHa PO3MnoAifieHa 3a HOpMa/lbHUM 3aKOHOM.

11 MakcrMa/ibHa TOBLLMHA CHIr0OBOrO MOKPOBY 3a OCTaHHI 15 pokis y
AaHi MicLEeBOCTI 3a JaH1MK CrocTepeXeHb AopiBHIOBaNa (Y caHTUMeTpax):
50 48 52 53 54 61 52 60
50 48 54 53 50 46 53 61

3HaTK O0BipYi IHTEPBAIN AN CEPEAHbOr0 3HAYEHHS! TOBLUMHW CHi-
roBOro NMOKpuBY 3 HafinHicTio 0,95 i cepeHbOKBAAPATUUYHOIO BiAXNIEHHS
Bifl CEpeflHbOro 3HaYeHHs 3 HagivHicTio 0,99. MaeTbcs Ha yBasi, Lo 06Y-
MOB/1IEHa BENMNYMHA PO3MNOAIIEHa 32 HOPMa/lbHUM 3aKOHOM.

12 [aHi eKcnepuMeHTYy HaBefeHi B Tabnuui 7 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyayBaTy KopensuiinHe nore;

6) BMCNOBUTW TiNoTe3y NPo BWA CTAaTUCTUYHOT 3a1eXHOCTI MK X |
Y, BU3HAUNUTU KOeiLieHT Kopenauil i TICHOTY NiHINHOro 3B'A3KY;

B) 3HaWTW PiBHAHHSA NiHIT perpecit;

) nobyaysaTu NiHItO perpecii.

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

BapiaHT 2

1 13 30 getanein, cepeq skux 10 BULLOT SKOCTI, BUNAAKOBMM 06pa3om
BMOMpatoTb 20 AeTanei. Aka MMOBIPHICTb TOrO, LLLO Cepef HAX BUSABUTLCS 7
aetaneil BULOT SKOCTI?

2 JliHieto 3B'A13Ky, L0 MaE YoTVpK NpuitManbHO-NepefaBabHUX MyH-
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KTW, MepefaeTbCs NOBifOMNEHHSA. MOBIpHICTL TOro, L0 MOBIAOMAEHHS
Oyfe nepekpyyvyeHo Ha MepLIoMy, APYroMy, TPETbOMY i YETBEPTOMY MYHK-
Tax BignosigHo gopisHioe 0,1; 0,15; 0,2 i 0,25. Aka NMOBIPHICTb OAepPXKaH-
HS HECMTOTBOPEHOI 0 NOBIAOM/IEHHA?

3 3a 3agaHor HafiHICTO enemeHTiB: P1=P2=0,9; P3=0,8, P4=0,1,

po3paxyBaTy HafilHiCTb cxemu (puc 16).

PucyHok 16

4 Ha peskomy 3aBofi neplimii Bepctar Bupobnse 40% yciel
NPOAYKLIT, a ApYrun - iHWY. Y cepefHboMy 9 3 1000 geTasneit, BUPOOIEHNX
NepLIMM BepcTaToM, BUABNAKOTLCSA GpakoBaHUMU, a 419 ApYyroro sepcrara
- 1 petanb 3 250. BunaakoBo obpaHa 3 YCIET AeHHOT NpoayKuii AeTanb Bu-
ABM/acA 3a pesy/nbTaTamy NepeBipKy 6pakoBaHO. HKa WMOBIPHICTbL TOrO,
LLL0 BOHA 3p06/ieHa Ha nepLloMy BepcTari?

5 MpaBeLb HaKMAa€e KinbLA Ha KifIo4oK, MMOBIPHICTb yaadi npu LboMy
aopiBHtoe 0,1. BU3HAUMTN MMOBIPHICTb TOrO, WO i3 LWECTU Kinewlb Ha Kino-
YOK NOTpannsaTb xoya 6 ABa.

6 Y [feskomy MICTi B cepeHbOMY 3a pik HapomkytoTbes 1200 giTei.
AMOBIPHICTb HapOKeHHs X/ionumnka AopisHioe 0,51. BusHauuTu iAmosip-

HICTb TOro, WO B AaHOMY MICTI 3a PiK X/IONYMNKIB HAPOAUTLCA MEHLLE, HIXK
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AIBYNHOK.

7 CepeflHE UMCIO BUK/IMKIB MOOBINBHOT TeneoHHOT cTaHuil 1,7 3a 30
XBWUH. FKa MMOBIPHICTb, IO 3a roAvHy Hagiinge piBHO [Ba BUKINKW,
0i/lbLL IBOX BUK/NKIB?

8 Bunagkosa BenmymnHa X 3aaHa 3akoHOM posnoginy (tabn.8):

Tabnmugs 8
Xi -1 1 2 3 5
P; 0,2 0,1 p 0,1 0,2
SHanTu:

1p;

2) (hyHKUIt0 po3noginy F(x) i 1T rpagik;

3) matemaTn4yHe cnogisaHHa M[ X ];

4) pucnepcito DX] i cepeaHe KBagpaTuyHe BigxuneHHsa o[ X];

5) P(0<X<3).

9 LWLinbHICTL IMOBIPHOCTI PO3NOAiny AedKol BMNaAKOBOI BENNYMHM

3a71a€TbCSA B TaKWin cnocio6:

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

BusHaunTt  KoedpiyieHT A, (QYHKUIHO po3noAiny, MaTtemMaTuyHe

CMoAiBaHHS, a TaKoXX MMOBIPHICTb TOro, WO BMNagKoBa BeNNMYMHA Habyde

3HaYeHHA B iHTepBa {o;%}.

10 BignosigHO A0 AOKYMeHTaL i po3Mip KynbKOMNIAWMWMHUKIB MOBWH-
HUA popisHioBaT 100 mm. CepefHbOKBagpaTUYHE BIiAXW/IEHHS PO3MIpYy

KyNbKOMIAWWMHWKIB AOPIBHIOE 1 MM. [MpunycTume BIAXWUIEHHSA PO3MIpYy
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Ky/nbKonigwnnHuky Big 100 MM He NOBMHHO NepeBuLLyBath 1,5 MM, iHak-
LLie Ky/NbKONIAWWMHUK 6PaKy€eTbCS.

1) 3HalTK BiACOTOK 6paKy.

2) 3anucatv popMynu WiNbHOCTI po3noainy i gyHKUii po3nodiny po-
3Mipy BMMaAKOBO B3ATUX KYNbKOMIAWWMHUKIB. MpunycTuTH, Wwo 06yMoB-
NIeHa BeNMYMHA Po3nojifieHa 3a HOPMa/lbHUM 3aKOHOM.

11 KifbKOCTb MpauiBHUKIB TOProBmx MigNpUEMCTB MiCcTa B po3paxy-
HKY Ha 100000 rpH. ToBapoo6iry HaBefeHi H/KYe:

12 12 13 13 13 13 14 14 14 14

15 15 15 16 16 17 17 18 19 20

3HalTK O0BIpYi iHTepBaN 418 CepPelHbOr0 3HAYEHHS YMcna npadwis-
HUKIB 3 HagiiHicTio 0,95 i cepeiHbOKBaAPATUYHOIO BiAXWUNEHHSA Bif cepel-
HbOro 3HayeHHs 3 HaginHicTio 0,99.MpunNycTUTK, WO AaHi B Tabnuui pos-
noAifneHi 3a HOpMa/lbHUM 3aKOHOM.

12 [aHi ekcnepuvMeHTy HaBefeHi B Tabnuui 9 B 6e3po3mipHOMY
Burnsaai. MotpiéHo:

a) nobyayBaTu KopensuiiiHe none ;

0) BUCNOBUTK riNOTe3y NPO BUJ CTATUCTUYHOT 3aNeXHOCTI MK X i
Y, BU3HAYMTWN KOe(iLliEHT Kopensauii i TICHOTY NMiHIAHOIO 3B'A3KY;

B) 3HAWTK PiBHAHHSA NiHIT perpecii ;

r) nobyaysaTu NiHit0 perpecit.

Tabnmus 9
X 1 2 3 4 5 6 7 8 9
Y [16,50(13,75/13,31|12,50(12,75|12,35/11,83/10,50| 9,83
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BapiaHT 3

1 Y napTii 3 gecatu getaneit - BiciM cTaHAapPTHUX. BU3HauUnUTK iMMOBI-
PHICTb TOrO, L0 cepej ABOX BUMAAKOBO B3ATMX 3 NapTil AeTanein € xoya 6
Of\Ha CTaHJapTHa.

2 ABTOMOOi/NIb OCHALLEHWIA ABOMa MPOTUYTiHHUMW MPUCTOCYBaHHS-
MW: MeXaHIYHUM | enekKTpuyHMM. MexaHiyHe CnpaubOoBYE 3 IMOBIPHICTHO
0,9, a enekTpuyHe 3 iMoBIpHiIcTIO 0,8. HKa NMOBIPHICTb, O aBTOMOGINb He
VXKEHYTL?

3 3a 3agaHo0 HaginHicTio enemeHTis: P1=P2=0,8; P3=0,1, P4=0,2

po3paxyBaTty HafilHICTb cxemu (puc. 17).

PucyHok 17

4 AMOBIpHICTb TOrO, L0 NpK 6ypaseHHi Wwnapn 6yayTb 3HalAeH
PPYHTOBI BOAW, A0PiBHIOE 0,3. [PYHTOBI BOAM CyrpPOBOMKYIOTL TBEPAi Mo-
poau 3 iMoBipHicTio 0,6. Tam, e rpyHTOBUX BOL HEMaE, TBEPAI NOPOAM 3Y-
CTpivatoTbCA 3 iMOBIpHICTIO 0,8. 3HalMTM WMOBIPHICTb TOro, WO npwu

OypaBneHHi 6yayTb BUAB/IEHI TBEPAI MOPOAN.
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5 IMOBIpHICTb TOrO, L0 3Pa30K LIEMEHTHOrO KamMeHI0 BUTPUMAE fe-
CATb LMKNIB 3aMOPOXKYBaHHA-BigTaBaHHA AopiBHIOE 0,7. BunpobyeTtbes
napTis 3 AecsaTy 3paskis. BU3HauMTK NMOBIPHICTb TOrO, L0 HE MEHLL BOCb-
MW 3pa3KiB BUTPUMaOTb ICMUT.

6 AIMOBIpHICTb TOrO, L0 Napa B3yTT#, Y3ATa BUNaJKOBO 3 BUrOTOBJIE-
HOT NapTii, 6yae BULWOrO ratyHky, AopiBHioe 0,4. B1UsHaunMTy MMOBIPHICTb
TOro, o cepen 600 nap, WO HadIALWAM A8 KOHTPONO, Bif 228 00 252 nap
B3YTTA OYAyTb BULLOIO rOTYHKY.

7 Kacup oLlag6aHKy 06Ccnyrosye B cepejHbOMY OAHOr0 K/ieHTa 3a 15
XBU/IMH. FAKa MMOBIPHICTb, IO 3a roAMHY Kacup 06CnyXuTb GiNbll TPbOX
40M10BIK? PiBHO YOTMPbLOX YO/0BIKIB?

8 Bunagkosa BennymHa X 3afaHa 3akoHoM posnoginy (taésn. 10):

Tabnmusa 10
Xi 2 3 4 5
P, 0,1 P 0,4 0,3
3HanTu:
1) p;

2) (hyHKUito po3noginy F(x) i 1i rpadik;

3) matemaTuyHe criogisaHHa M[ X ;

4) pncnepcito D[X] i cepefHe KBagpaTuyHe BigxuneHHs o[ X];
5) P (0<X<3).

9 dyHKUiA po3noainy [AesKoi BUNagKoBOT BEMYMHN 3afaHa B TaKWid

cnocio6:
0 ,x<0,
F(X)={A+Bx* ,0<x<2,
1 ,x>2.

63



BusHauntn KoegilieHT A i B, 3HaTK BUPAXEHHS ANA  LLiNbHOCTI
IMOBIPHOCTI, MaTemMaTWU4He CNoAiBaHHSA i ANCMEPCItO, a TaKOX MMOBIPHICTb
TOro, L0 B1MNafKOoBa Be/iMynHa Habye 3HayeHHs B iHTepsai [-1, 1].

10 CepeHbLOMICAYHMIA TOBAPOOOIr y po3paxyHKy Ha AyLly HaceneH-
HA B cepefHbOMY cKnafae 25 rp.od. CepeaHe KBagpaTUyHe BiAXUNEHHS A0-
piBHtOE 0,3 rp.op.

1) 3HaTK MMOBIPHICTb TOrO, WO B NOTOYHOMY pOLi CepefHbOMICAY-
HWIA TOBapPOOOGIr y pPo3paxyHKY Ha [Aylly HacefeHHsi Brage Hwmkye 24,5
rp.og.

2) 3anucaty opmynu WiNbHOCTI Ta PYHKLIT po3noginy ana sunag-
KOBOIO BiXWNEHHS CepeHbOMICAYHOrO TOBapoo6iry Bif cepeiHbOro 3Ha-
YeHHs. MpunycTnuTK, WO 00yMOB/IEHa BEIMYMHA PO3NOAifeHa 3a HopMaslb-
HVM 3aKOHOM.

11 Yac, 3aTpayyBaHWii Ha GypaBfieHHA LUMNYPIB Y CKeNbHIi nopoai,
npu 25 He3aNeXxXHUX OiNgHKaxX BUABUBCSA HACTYNHUM (Y XBifIMHaX):

11,0 10,0 95 10,0 10,3 11,0 12,0 10,0

10,3 9,0 9,5 10,0 10,3 11,0 12,0 125

9,5 100 10,3 110 125 105 10,3 11,0 120
3HalTK O0BIpYi iHTepBaM ANS CEPEAHbOr0 3HAYEHHS 06YMOBMEHOT

BeNMUNHK 3 HagivHicTio 0,95 i cepeflHbOKBaApPaTUYHOIO BiAXW/EHHS Bif

cepeAHbOro 3HavyeHHs 3 HaginHicTio 0,99. MepeabavaeTbea, WO 00YMOBIe-

Ha Be/IMYMHa PO3MogiseHa 3a HOpMaslbHUM 3aKOHOM.

12 [aHi eKcrnepumeHTy HaBefeHi B Tabnuuyi 11 B 6e3po3mipHOMY
Burnsagi. MotpiéHo:

a) nobyayBaTy KopensuiinHe none;
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6) BMCNOBWTU TinoTe3y Npo BWA CTaTUCTUYHOT 3a/1eXHOCTI MK X i
Y, BU3HAYMUTUN KOeiLliEHT Kopenauil i TICHOTY NiHINHOIO 3B’A3KY;
B) 3HaWTW PiBHAHHS NiHIT perpecit;

) nobyaysaTu NiHItO perpecii.

Tabnuusa 11
X 01 (13 |06 |10 (12 (18 |21 |27
Y 1,04 11,08 {094 |1,06 [1,35 |2,01 |2,62 |3,00

BapiaHT 4

1 YoTupm KBUTKWU y TeaTp po3irpyroTbCAa BUMNALKOBMM YMHOM Cepef
MATW OHaKIB | CIMOX AiByaTt. BU3HauMTN MMOBIPHICTb TOrO, O KBUTKW fi-
CTaHyTbCA [BOM KOHaKaM i ABOM fiByartam.

2 Ha aBTOMaTMYHIl NiHIl, WO CKNafaETbCA 3 YOTUPLOX MOCAIA0BHO
MpaLoloUnX BepeTaTiB, BUrOTOBAAIOTLCA AesKi AeTani. VIMOBIpHICTb BUro-
TOB/IEHHA OpaKOoBaHOI [AeTani Ha MepLoMy, APYyroMmy, TPeTbOMy i 4eTBep-
TOoMy BepcTatax gopisHtoe 0,05; 0,06; 0,07 i 0,08. BusHauyMTK AMOBIPHICTb
MosBK He BpaKoBaHNX AeTaseil.

3 3a 3agaHo HafinHicTio enemenTiB: P1=0,9; P2=0,1; P3=0,8,

P4=0,2, po3paxyBaTtu HafilHICTb cxemu (puc. 18).
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2 |
— 1
2 |
2 |
3
4 ||
PucyHok 18

4 NeTanb MOXe HagxoAuTn Ans 06po6KM Ha nepLunii BepcTar 3 iMo-
BipHicTIO 0,2, Ha Apyrui 3 iMOBIpHICTIO — 0,3 | Ha TpeTin 3 IMOBIPHICTHO
0,5. BigcoTok 6paky cknagae ana umx sepcraris BignosigHo 0,2%, 0,3% i
0,1% . 3HalTX MMOBIPHICTb TOrO, LWO AeTanb Nicns 06p06IeHHS BUABUTLCS
6pakoBaHoHo.

5 LWo imoBipHilwe: Burpatm B PIBHOCU/IBHOIO CYNpPOTMBHUKA TpU
MapTiT y Wwaxm i3 WeCcT! 4Yn 4YoTUpW MapTil 3 BOCbMMU, AKLLO HIiYMi He Bpa-
XOBYHTbCS.

6 Y MexaHiYHOMY Liexy npautotoTb 120 Tokapis. VIMOBIpHicTb Toro,
O KOXHOMY TOKapo Yy [aHMil MOMEHT 4acy 3Hafo0uTbCS piselb 4aHOro
Tmny, fopiBHe 0,2. CKiNbKK pi3LiB JaHOro TUMy NOBUHHA MaTW IHCTPY-
MeHTa/lbHa KOMOpa, 106 3abe3neunTy 3 IMOBIPHICTIO 0,95 noTpebu B HNX?

7 Mpw apTunepiicbkomy 06CTpini “no nnowax” Ha OAuH rekrap no-
nagae B Uinb B cepesHboMy 500 cHapsais. BusHaunTyi AIMOBIPHICTb pyHY-
BaHHs G/1iHAaXa noLeto B 20 M, AKLIO BiH BUTPUMYE He 6iflbLl OAHOrO

B/TYYEHHS.
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8 Bunagkosa BennunHa X 3afjaHa 3akoHOM po3noginy (tabn.12):

Tabnunua 12
Xi -3 -1 0 1 4
Pi 0,2 0,3 P 0,1 0,1
3HanTw:

1 p;

2) (hyHKUito posnoginy F(x) i ii rpadik;

3) matemaTuyHe crogisaHHsa M[ X ];

4) pucnepcito D[ X ] i cepefHe kBagpaTuyHe BigxuneHHsa of X1;
5) P (-1<X<5).

9 ®yHKLUIA po3MnoAiny AesKoT BUNaLKOBOT BeIMUNHU 33[a€TbCA B Ta-

KW crocio:
0 ,x<0,
F(X)=<AC+B ,0<x<],
1 ,x=1.

BusHauntn napametpu A i B, 3HaWTW BUMPaKEHHA ANS  LWiNbHOCTI
IMOBIPHOCTI, MaTeMaTU4YHe CNoAiIBaHHSA, a TaKoX MMOBIPHICTb TOrO, LLO BU-
NajKoBa BesimunHa Haby/e 3HadeHHs B iHTepBani [1/2; 3 ].

10 T[MpoayKTMBHICTL Npaui no xnibo3aBodax 06/1acTi B cepeHbOMY
cknagae 2672 r.o./mic. CepeflHE KBagpaTuyHe BigXuneHHsA gopisHioe 300
r.o./mic.

1) 3aiTV MMOBIPHICTb TOrO, WO B NOTOYHOMY MICALL MPOAYKTUBHICTb
npayi 6yae He HK4Ye 2700 rp.og.

2) 3anucaty opmynu WifIbHOCTI Ta (PYHKLIT po3noginy Ana sunag-
KOBOIO BiAXW/IEHHA NPOAYKTMBHOCTI Mpaui Big Ti cepefHbOro 3HayeHHs.

MpUIAHATK, WO 00YMOB/IEHA BE/IMYMHA PO3NOMineHa 3a HOPMa/lbHUM 3aKo-
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HOM.

11 MNMwToMa Bara NpoAoBobYMX ToBapiB (Y BiACOTKAaX) Y TOBapoobiry
TOProBux NigNPUEMCTB HaBefeHa HIDKYE:
81 85 81 82 81 81 80 81 79 81
81 82 80 80 79 83 79 78 79 77

3HaiTW oBIpYI iHTEpBaNM A1 CepeiHbOr0 3Ha4YeHHS MUTOMOI Baru 3
HagiHicTio 0,99 i cepeAHbOKBAAPATUYHOIO BiAXW/IEHHS Bif CEPeAHLOro
3Ha4YeHHs 3 HafiliHicTio 0,95. MaeTbcs Ha yBasi, L0 BMMNaAKoBa BeIMUYnHa
po3nogisieHa 3a HOpMaslbHUM 3aKOHOM.

12 [aHi ekcnepumeHTy HaBefeHi B Tabnuui 13 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyayBaTy KopensuiinHe none;

6) BMCMOBMTW TiNOTE3y NPO BWA CTATUCTUYHOI 3a/1eXHOCTI MK X i
Y, BU3HAUYMTUN KOe(iLliEHT Kopensauii i TICHOTY NiHIAHOIO 3B'A3KY;

B) 3HaNTW PIBHAHHS NiHIT perpecit;

) nobyaysaTu NiHItO perpecii.

Tabnunua 13

X! 0 4 10 15 21 29 36 51 68 75

Y | 66,7 | 710 | 76,3 | 80,6 | 85,7 | 92,9 | 99,4 |113,6|125,1 | 134

BapiaHT 5

1 Y wyxnagi 3Haxoaatecs 50 ogHakoBMX Kyfb, 3 HMX 10 nodgapbosa-
HUX. HaBMaHHS BUTArAM 3 Kyni. 3HaWTXU MMOBIPHICTb TOrO, WO 2 Kyni by-
AyTb Nodap6oBaHi.

2 [Ans curHanisauii npo MoXXexy BCTaHOB/EHI [Ba HE3a/1eXXHO npa-

LIIOIOUNX AATYMKU. IMOBIPHICTb TOrO, L0 MPW MOXEXi AaTYMK CrpPaLitoE,
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ANa nepworo i gpyroro signosigHo gopisHioe 0,9 i 0,95. BusHauntn inmo-
BIPHICTb TOrO, WO NMPW MOXeXi crpautoe Xxoua 6 OANH aaTuuK.

3 3a 3agaHow HagilHicTio enemeHTiB: P1=0,2; P2=0,4; P3=0,1;
P4=0,1; P5=0,2, po3paxyBaTu HafilHICTb cxemu (puc. 19).

PucyHok 19

4 Ha cTaHuito o4neHHs CcTiyHmx Bog 10% CTOKY HagxoamTb 3 nep-
LIoro nignpuemctsa, 40% - i3 Apyroro, a iHLwe - i3 TpeTboro. MoBipHiCTb
MOSBU Y BOAI COMe BXXKUX MeTaniB A5 NepLloro, Apyroro i TpeTboro ni-
anpuemctea BignosigHo aopisHioe 0,01; 0,02; i 0,04. BusHauntn MMOBIp-
HIiCTb NOSIBU CO/MEN BaXKKNX MeTaniB y BCbOMY CTOLI.

5 [Ona 3anycky Aeskol YCTaHOBKW HeOOXigHO BKIOUMTKU 6 6M0KiB.
/AMOBIpHICTb TOrO, WO 670K BKOUMTLCA MPW HATWCKaHHI BignoBigHOI
KHOMKW Ha NynbTi KepyBaHHA, fopiBHIOE 0,9 Ans KoxxHoro 610ky. Hatwmc-
HYTO BCi KHOMKW. BM3HAuMTK MMOBIPHICTb TOrO, LLLO: &) YCTaHOBKa npatto-
BaT1Me; 6) ABa 610K He BK/KOYATbCH.

6 UntanbHWIA 3an IHCTUTYTY po3paxoBaHuii Ha 300 CTYAEHTIB, KOX-
HUW 3 AKUX 3 iMOBIpHicTIO 0,2 Gepe Ha abOHEMEHTI aHr/10-PoCiCbKUI
CNoBHUK. CKIiNlbKM TaKUX CMIOBHUKIB Ma€ OyTKM Ha abOHeMeHTI, LWob 3 iMo-

BipHicTIO 0,85 MOXKHa 6yno 3a6e3neynTm BCiX bakaroumnx?
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7 IMOBIpHICTb NoABK 6PaKoBaHOro BUPOGY MPWU MacoBOMY BUPOOG-
HULTBI fopiBHIoe 0,002. BUsHaunTy MMOBIPHICTb TOrO, WO B napTii 3 2000
BUPOGIB 3HaNAETbCA GiNbLL M'ATN 6PaKOBaHNX.

8 Bunagkosa BennymHa X 3afiaHa 3akoHOM posnoginy (tabsn.. 14).

Tabnunua 14
Xi -1 0 2 3 4
Pi 0,3 0,1 p 0,1 0,2
SHaNTK:

1) p;

2) (hyHKUit0 po3nodiny F(x) i ii rpadik;

3) matemaTtuyHe crnogisaHHa M[ X ];

4) pucniepcito D[ X ] i cepefiHe KBagpaTuyHe BiAXuneHHs o[ X];

5) P (0<X<5h).

9 LLLiNbHiCTb IMOBIPHOCTI 4esKOT BUMaAKOBOI BEIMUNHN 33[aEThCA B

Takui cnocio:

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

BusHaunTn KoediuieHT C, QyHKLIO po3noginy, MaTeMaTU4He Cnogi-
BaHHSA, cepeAHbOKBapaTMUHe BiAXWUNEHHS, a TAKOX MMOBIPHICTb TOrO, WO
BMNaAKOBa Befin4MHa Habye 3HaueHHs B iHTepsani [1/4; 1].

10 MpoBefeHi BUMIpK LOBXWHM TOYHO BifperynboBaHMM Mpuiagom.
CepefHbOKBaApaTUYHE BIAXUIEHHS NMOMWUIKW NPUIaay LOPIBHIOE 5 CM.

1) 3HalTN MMOBIPHICTb TOrO, WO NMOMWUIKA NPX BUMIPI NEPEBULLNTL
15 cm:

2) 3anucaty (popMynu LWiNBHOCTI po3noginy I yHKUIT po3noginy
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MOMWUNKN BUMIpPY. MpUAHATY, WO 06YMOB/IEHa BeNMYMHA PO3MOoLiseHa 3a
HOPMa/IbHUM 3aKOHOM,
11 MpoBefeHi BUMIpY EMHOCTI KOXHOMo 3 19 KOHAeHcaTopiB fasv
HaCTynHI pe3ynbTaTi (Y Mikpodapagax)
35 38 40 43 40 43 37 43 43
45 38 40 38 40 43 37 43 37 4,0
3HainTV O0BipYi iHTepBaNn AN8 CepefiHbOro 3HaYeHHS EMHOCTI KOH-
AeHcaTopiB 3 HaginHicTio 0,95 i cepeHbOKBAAPATUUHOIO BigXWUNEHHS Bif
CepefHbOro 3HayeHHs 3 HagiHicTio  0,99. MpunycTUTK, WO EMHICTb
KOH/EeHCaTopiB po3nogiseHa 3a HOpMasibHAM 3aKOHOM.
12 [aHi eKkcnepuMeHTYy HaBefleHi B Tabnuui 15 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:
a) nobyaysaTu KopensyinHe rnone;

6) BUCNOBUTK riNOTe3y NPO BWUZ CTAaTUCTUYHOT 3a1eXHOCTI MK X i

B) 3HaWTW PIBHAHHS NiHIT perpecit;

) nobyaysaTu NiHIitO perpecii.

Tabnmyd 15

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

Y 300 (291|284 | 281|280 27,7 275|272 | 27,0 | 26,8

BapiaHT 6

1 B13HaunTV MMOBIPHICTb Bigragatv Tpy ynicna B rpi “Cnoptnoto 5 3
36”.
2 MNpunag, Wwo npawtoe NPoTAroM Ao6u, CKNagaeTbCa 3 TPbOX BY3/IiB,

KOXHWUIA 3 IKNX, HE3a/IEXHO Bifl iHLLIMX, MOXe 3a Lieli vac BUIATU 3 nagy. He-
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CMpaBHICTb X04a 6 0HOro 3 BY3/iB NPWU3BOAUTL [0 BIAMOBMEHHS Npunagy
B LiNOMy. IMOBIpHiCTb 6€3BiAMOBHOI POGOTM NPOTArOM 406U A5 NepLUO-
ro, Apyroro i TpeTboro By3na BignosigHo gopisHioe 0,9; 0,95 i 0,85. Bu-
3HAYUTN NMOBIPHICTb TOrO, WO NPOTAroM 406w npunag 6yae npautoBaty
6e3BiIMOBHO.

3 3a 3agaHol HagilHicTio enemeHTiB: P1=0,3; P2=0,2; P3=0,4,
P4=0,5, P5=0,3, po3paxyBaTu HafiinHicTb cxemu (puc. 20).

1 3 5
2 4 5
PucyHok 20

4 Ha peskin dabpuui 30% npoayKuii BUPOONSETLCA NEPLUOKD MalLu-
HOtO, 25%- Ha ApYrii, a iHLWa NpPoAyKLUia — Ha TPeTbiit. MepLua MalluvHa aae
1% 6paky, apyra -2% i TpeTta-3%. BunagkoBo obpaHa ognHULA NPOAYKLIT
BUsBMNAcA 6pakoBaHOK. BU3HauMTV MMOBIPHICTb TOrO, WO BOHA BUrOTOB-
NeHa Ha nepLuini MaLlnHi.

5 Bepcrar-aBTomar Bupobnse 70% ycix BUpOOIB nepLumMm COpPTOM, a
iHWIi - gpyrum. ToTpibHO BU3HAUMTHN, WO € BiNbLL NMOBIPHUM - OfEpPXKaTy
[Ba NepLUOCOPTHUX BMPOOW 3 MATU HA BMaHHS BigibpaHUX, yn MaTb nep-
LLIOCOPTHMX 3 LECATU.

6 [0 TexHI4YHOro BogonpoBoay MNiAk4veHo 160 nignprueMCTB, KOX-
He 3 AKMX 3 IMOBIpHICTIO 0,7 y BM3HAYeHWUI MOMEHT Yacy 34iMCHIOE [06ip
BOAW 3 Marictpaii. BusHaumty MMOBIPHICTb TOrO, WO B faHWUA MOMEHT Ya-

cy 3abip Boan pobnatb He MeHLWw 80 i He 6inbw 120 NigNPUEMCTB.
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7 PapioanapaTypa BiAMOBMSE B CepefHbOMY OAWMH pa3 Ha MicAub.
3HaNTV MMOBIPHICTbL TOrO, L0 MPOTArOM [BOX TWXKHIB pafioanaparypa He
BIZAMOBUTb.

8 Bunagkosa BennumHa X 3afjaHa 3akoHOM po3noginy (taésn. 16):

Tabnuus 16
Xi -5 1 2 3 4
P; 0,4 0,2 P 0,1 0,1
SHanTu:

1p;

2) (hyHKUito po3noginy F(x) i ii rpadik;

3) matematunyHe cnogisaHHa M[ X ];

4) pucnepcito D[ X ] i1 cepefiHe KBagpaTnyHe BigxuneHHsa of X J;

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

9 LWinbHiCTb IMOBIPHOCTI BMNAAKOBOI BE/IMYMHN 33[aETbCA B TaKWi

cnocio:
0 ,x<0,

F) =A% +2) ,0<x<L
0 ,x=>1

3HanTK napameTp A, OYHKLUIK0 po3noginy, MatemaTuyHe CrojiBaHHs,
cepefHbOKBafpaTUYHe BiAXUIEHHSA i1 MMOBIPHICTb TOrO, L0 BUMajKOBa Be-
NN4YMHa Habye 3HaveHHs B iHTepBani [0.3, 2].

10 lNpoBefeHi BUMIpK AiameTpa Tpybu npunagom, WO Aae cuctema-
TUYHE 3aHWKEHHA pPo3Mipy Ha 2 cMm. CepefHbOKBajpaTUyHe BiAXWIEHHS
MOMW/IKM Npunagy AOPiBHIOE 1 CM.

1) 3HainTN NMOBIPHICTb TOrO, WO NOMWU/IKA MPU BUMIPI NEPEBULLTL 3
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CM.

2) 3anucatn opmynu LWiNbHOCTI Ta YHKUIT po3noginy MOMWUIKA
BUMipy. MNpunyctuTu, Wo o6ymoB/ieHa BeNMYMHA PO3MOAISeHa 3a Hopma-
NIbHUM 32KOHOM.

11 Bwutpath 4acy (NOAMHO-TOAUH) Ha BUPOOGHMUTBO 1L 3epHa,
3ahikcoBaHi Npv WOAEHHOMY KOHTPO/I NMPOTArOM ABOX TUXKHIB, TakKi:

8,12 817 820 821 820 817 8,22
8,27 822 817 832 820 821 8,16

Mpunyckarouu, Lo YacoBi BUTPATU PO3MOAiNeHI 3a HOPMa/lbHUM 3a-
KOHOM, 3HaWTK A0BipYi iHTEpBaIM AN CepeHbOr0 3HAYEHHS YacOBMX BU-
TpaT 3 HaginHicTio 0,99 i cepeHbOKBAAPATUYHOIO BiXWNEHHS Bif cepef-
HbOr0 3HaYeHHS 3 HafilHicTio 0,95.

12 [daHi eKkcnepuMeHTy HaBefieHi B Tabnuui 17 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyayBaTy KopensuiinHe none;

6) BMCNOBUTW TiMNoTe3y NPo BUZA CTAaTUCTUYHOT 3a1eXHOCTI MK X |
Y, BU3HAYMTUN KoedillieHT Kopensauii i TICHOTY NiHIAHOIO 3B'A3KY;

B) 3HANTW PIBHAHHA NIHIT perpecit;

) nobyaysaTu NiHItO perpecii.

Tabnuua 17
X 0 2 3 4 5 6 8 10
Y 43 | 51 | 56 | 74 | 88 | 9,7 | 10,1 | 94

BapiaHT 7

1 13 wectn kapTok 3 6yksamu "“JS1*, "I, "T", "E" , "P", "A" BUbU-

palTb HaBMaHHS Y BM3Ha4YeHOMY nopsaky 4. Bu3HauMTh MMOBIPHICTb TO-
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ro, Lo npu usomy Buiige cnoso "TUPE".

2 Tpu CTPiNbLi CTPINAIOTL Y Linb. VIMOBIPHICTb BAYYeHHS B Linb Ans
MepLIoro, APYroro i TpeTboro CTpinbua BignosigHo fopisHioe 0,6; 0,7 i
0,75. B3HauMTV MMOBIPHICTL X04a 6 O4HOr0 B/IYYEHHS B Li/lb, SKLLO KO-
XXEH CTpifieLpb 3p0bUTb N0 04HOMY NOCTPINY.

3 3a 3agaHol HafilHicTiO enemeHTiB: P1=0,9; P2=0,3; P3=0,2,
P4=0,1,po3paxyBaTi HagiinHiCTb cxemu (puc. 21).

2 |— 3 |—
2 || 3 |
3
1
4
PucyHok 21

4 Y uexy npauroroTb Tpu aBTomaTu. lMepwunii Bunyckae 35% ycCix
petanen i fae 2% 6paky, apyruii astomat Bunyckae 30% ycix getanei i
nae 3% 6paky, TpeTiin aBTomart Bunyckae 35% ycix getaneit i gae 1% 6pa-
Ky. B13HaunTy MMOBIPHICTb HAAXOMKEHHS ANA CKMNajaHHA GpakoBaHoI fe-
Tasli, BUrOTOBNEHOI APYrMM aBTOMATOM.

5 CTyaeHT BMOMPaE TaKy eK3aMeHaliiiHy «CTpaTerito»: Yy cepefiHbo-
My 3 20 nuTaHb Nporpamun 3 KOXKHOro npeagmeta BiH He roTye Aga, Crogi-
BatOUNChb, LLLO Ma/IONMOBIPHO BUTArTK GiNeT Bigpasy 3 ABOMa «MOraHUmm»
MUTaAHHAMMN, TINIbKN B LbOMY BMNAAKY CTaBUTLCA HE3a0BI/IbHA OLjiHKaA. HKa

MMOBIPHICTb OflepXKaHHS He Oifbll ABOX He3adoBifIbHUX OLiHOK, AKLLO B
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cecii cknagaetbea 10 icnuTis i 3aniKiB?

6 Ha mogeni rpe6ni BctaHoBneHo 120 gaTumkis. IMOBIpHICTb TXHBO-
ro HerpaBWILHOMO MIAKNHOYEHHSA 4O BUMIPHOBa/IbHOI YCTAHOBKU NS KOX-
Horo gopisHtoe 0,1. B13HauMTV MMOBIPHICTb TOrO, LLO HENPaBU/IbHO MifK-
NKOYEHO He Binbw 15 aaTymKis.

7 Y cepeaHbOMY AaHWIA Biadin MarasuHa 06CyroBye TPbOX K/IiEHTIB
3a 20 XBUMH. HKa MMOBIPHICTb, L0 3a roAMHY 06Cny>KaTb He 6inblu 4 Ki-
€HTIB; PIBHO 9 KNIEHTIB?

8 Bunazkosa BenmumnHa X 3aiaHa 3akoHOM posnoginy (taén. 18):

Tabnmuq 18
Xi -2 -1 1 4 5
Pi 0,1 p 0,2 0,1 0,2
3HanTu:

1) p;

2) (hyHKUit0 po3nodiny F(x) i ii rpadik;

3) matemaTn4yHe cnogisaHHa M[ X |;

4) pucnepcito D[ X ] i cepefHe KBagpaTuyHe BigXuneHHs of X|;

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

9 LW iNbHICTb IMOBIPHOCTI 4eAKOT BUNAAKOBOT BEIMYMHU 33[a€ETbCA B

TakKuin cnocio:

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

BusHaunt KoegilieHT A, (PYHKLIO PO3MoAiny, MatemMaTtuyHe cro-
AiBaHHA, CepeflHE KBaapaTUUHE BiJXWNEHHS, a TaKOX WMOBIPHICTb TOrO,

LLLO BUNaAKoBa Be/MYMHa Habyae 3HadeHHs B iHTepsani [1/2; 2].

76



10 PiBeHb 36MTKOBOCTI BMPOLLYBAHHSA OBOUYIB Y Ci/IbCbKOrOCnoAapCh-
KX nignpuemcteax y cepefHboMy cknagae 43%. CepefHe KBagpaTuyHe
BIAXW/IEHHS [OPIBHIOE 6%.

1) 3HalTK MMOBIPHICTb TOrO, WO B NOTOYHOMY POLi 30UTKOBICTb He
nepesnLWLnNTL 42%;

2) 3anucaty (opmynu WiNIbHOCTI Ta (DYHKUIT po3noginy Aana sunag-
KOBOTIO BigXWneHHs 30MTKOBOCTI Bif, Ti CepefHbOro 3HadeHHs. MpunycTuTu,
LLLO 06YMOB/IEHA BEIMYMHA PO3MO/i/eHa 38 HOPMa/lbHUM 3aKOHOM.

11 Bumipm yacy, HeobxigHOro A1 BUroTOB/IEHHS BU3HAYEHOT AeTarli,
[y HacTynHi pesynbTtaty (Y XBUINHAX):

130 10,1 112 98 11,3 125 10,1 11,1 118
11,5 10,7 10,0 106 11,8 11,3 105 115 124

MpunyckatouK, Lo 06yMOBMIEHWNIA Yac PO3NOAINEHNIA 32 HOPMa/IbHUM
3aKOHOM, 3HaWTU [JOBIpYi IHTEpPBa/IN ANA CEPeAHbOro 3Ha4YeHHs Yacy 3 Ha-
AinHicTio 0,95 i cepeHbOKBAAPATUYHOIO BIAXWIEHHS Bif, CepeiHbOro 3Ha-
YyeHH$ 3 HagiHicTio 0,99.

12 [aHi ekcnepuMeHTYy HaBefieHi B Tabnuui 19 B 6e3po3mipHOMY BU-
rnagi. MotpibHo:

a) nobyayBaTu KopensiyinHe none;

6) BUCNOBUTK TiNOTe3y NP0 BUJ CTAaTUCTUYHOT 3a/1eXHOCTI MIXK X |
Y, BU3HAUUTU KOEILIEHT KOpenauii | TICHOTY NiHIMHOTO 3B'A3KY;

B) 3HaWTW PIBHAHHSA NiHIT perpecit;

r) nobyaysaTu NiHIO perpecii.

Tabnmua 19
X 04 | 08 | 12 | 16 | 20 | 24 | 28 | 372
Y | 043 094 191|101 | 40 | 456 | 6,45 | 8,59
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BapiaHT 8

1 Y npssMOKYTHOMY 6POHbLOBOMY LUMTI po3mipaMu 2 M Ha 1 M € HEBU-
Anma Ans cynpoTmBHMKa ambpasypa pos3mipamu 10 cm Ha 10 cM. BusHauu-
TW MMOBIPHICTb TOrO, WO KyNd, WO noTpanuia B WWT, noTpanuTs B ambpa-
3ypYy, AKLLO B/IyYEHHS B OY/ib-IKY TOUKY LLMTA MOX/MBE.

2 AMOBIpHICTb CBOEYACHOrO OAEpPXaHHA BaHTaXy AOpiBHIOE 0,8, a
MMOBIPHICTb TOrO, WO YnaKyBaHHS BaHTaXy He Oyde ywkomkeHe — 0,7.
HAKa MMOBIPHICTb, WO BaHTaX O6yae OTPMMaHWIA BYACHO B HEYLLIKOIKEHOMY
ynakyBaHHI? fKa MMOBIPHICTb, sika 6yae AoTpMMaHa xo4a 6 ogHa 3 YMOB:
1) BaHTaX OTPMMaHWi1 BYACHO; 2) YNaKyBaHHS HeYLLIKOMKEHE?

3 3a 3agaHol HafilHicTio enemeHTiB: P1=0,8; P2=0,9; P3=0,7,

P4=0,2, po3paxyBaTu HafilHICTb cxemu (puc.22).

PucyHok 22

4 Ha cknafi 3HaxoAaTbCs eNeKTposiaMmnu, BUrOTOB/IEHI ABOMA 3aBO-
namun. Cepeft HUX 70% BWUrOTOB/MEHI MEPLUMM, a iHLWI - APYrM 3aBOAOM.
Bigomo, wo 3 KoxxHMx 100 1aMnoyok, BUroTOB/EHUX MEPLUUM 3aBOAOM -

90 3a10BO/ILHAIOTL CTaHA4apTy, a 3 100 namn BUroToBNeHMX apyrum - 80
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3a[10BO/IbHAOTL CTaHAApPTy. BM3HAUMTM WMMOBIPHICTL TOrO, WO Yy3ATa Ha
BMaHHS naMnoyka 6yae 3a0BO/IbHATU BUMOram CTaHZapTy.

5 AMOBIpHICTb B/Iy4eHHs B JECATKY 405 [aHOro CTPifbLS Npu OfHO-
MY nocTpini gopisHtoe 0,8. BUsHaunTy MMOBIPHICTb TOrO, WO Npu 10 He3a-
NEeXHUX NOCTpPifax BNyYeHb Y AeCATKY Oyfe He MeHL 7.

6 Lkona npuiiMae B nepuwi knacu 200 giTeid. BusHaumTi 1AMOBIp-
HICTb TOrO, LLO cepef HUX BUABUTLCA He MeHLW 100 AiBUMHOK, AKLLO X10M-
YMKN CKNagaroTh y cepefHbomy 48%.

7 Tpoc cknagaetbca 3 200 oKpemmx CcTaneBux Xun (4poTi.).
AMOBIpHICTb TOrO, WO OfHA XWNa He 3a[0BOMbHSAE TEXHIYHUM YMOBaM,
aopiBHoe 0,015. Tpoc 6pakyeTbCs, AKLWO B HbOMY 6Oinbliue 4 Ae(ieKTHUX
XuUn. BU3HaunTV MMOBIPHICTL NOSIBM Opaky.

8 BunaKoBa BenmumHa X 3afaHa 3akoHoM po3noginy (ta6n..20):

Tabnunusa 20
Xi -2 0 1 3 5
P; 0,2 0,1 0,1 p 0,4
3HanTu:

1) p;

2) (hyHKUito po3noginy F(x) i ii rpadik;

3) matematunyHe cnogisaHHa M[ X ];

4) pucnepcito D[X] i cepefHe KBagpaTuyHe BigxuneHHa o[X];

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

9 LLiNbHICTL IMOBIPHOCTI BMMAAKOBOT Be/IMUMHN 3303€TbCA (PYHKLI-

€10:
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0, x<1,
f(X)={AX*, 1<x<2,
0, x>2.

3HanTK KoeqilieHT A, (OYHKLiKO po3noginy, mateMaTU4He cnojiBaH-
HA | AUCNepcito, a TakoX MMOBIPHICTb TOro, WO BMMaAKoBa BeMYMHA Ha-
Oyfe 3HayeHHs B iHTepBani [0;3].

10 KOHTPO/OETLCA €NaCTUYHICTb CMHTETUYHOT NpsXi. Mpska BBaXKa-
€TbCA MPUAATHOI, AKLWIO eNacTUYHICTL 1T yKnadeHa B Mexax Big 1,5 ao 2
CepeflHE 3HAYEHHS enacTUYHOCTI 6epeTbes piBHUM 1,75. CepeiHbOKBaApa-
TWUYHe BIAXWNEHHA enacTUYHOCTI JopiBHioE 0,2

1) 3HainTn BiACOTOK Gpaky.

2) 3anucaty ¢opMynu LWINBHOCTI po3noginy i yHKUiT po3noginy
e/1aCTUYHOCTI BUMAAKOBO Y3ATOro 3paska npsxi. MpunyctuTin, Wwo o6yMoB-
NleHa BeNMyMHa po3nojiseHa 3a HOpMaslbHUM 3aKOHOM.

11 MNposeAeHi BUMIpY Yacy pob0oTun AM3eNbHOro ABUIyHa OAHIET Ma-
PKN 40 MepLUOro KanpemoHTY Jann HacTynHi pesynbTatu (Y roamHax):

3960 5000 4250 3680 4000 4360 4120
4720 4640 3920 5600 4880 4040 4800 5240
3HanTK O0BIpYi IHTepBa/IM ANA CEPEAHBLOrO 3HAYEHHS pecypcy ABU-
ryHa 3 HagiviHictio 0,99 i cepeiHbOKBaAPaTUUHOIO BiAXUNEHHS Bif cepef-
HbOr0 3HaYeHHA 3 HagiviHIcTio 0,95. MNPUIAHATK, WO 06YMOBNEHA BEMYMHA
pO3MofisieHa 3a HOPMa/lbHUM 3aKOHOM.

12 [aHi eKcnepuMeHTy HaBefeHi B Tabnuui 21 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyaysaTy KopensuiiHe norne;

©) BUCNOBUTW TiMNOTe3y NPO BUf CTATUCTUYHOT 3aN1eXHOCTI MK X |
Y, BU3HAYMTU KOe(iLlieHT Kopensauii i TICHOTY NiHIAHOIO 3B'A3KY;

B) 3HAWTW PIBHAHHSA NiHIT perpecit;
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r) nobyayBaTtu NiHit0 perpecii.

Tabnuua 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

BapiaHT 9

1 Ha cknagi TeneaTesnibe € MATHAAUATb KiHECKOMIB, NPUYOMY [JECATb 3
HWX BWUFOTOB/IEHI MOCKOBCHKUMW, @ iHLWI - /IbBIBCbKMM 3aBOAOM. 3HalTK
IMOBIPHICTb TOrO, L0 cepes M'ATU HaBMaHHS Y3TUX KiIHECKONIB BUSABUTBCS
TPpY KiHECKOMNW, BUTOTOB/IEHI MOCKOBCbKMM 3aBOZIOM.

2 AGOHEHT 3a0yB OCTaHHIO Undpy HoMepa TenedoHy i Habupae 1T Ha
yfaady. 3HaT MMOBIPHICTb TOro, WO MOMY A0BeAeTbCA HabupaTn HoOMep
He 6i/bLL TPLOX pasiB.

3 3a 3agaHor HagiHIicTio enemeHTis: P1=P2=0,9; P3=0,8, P4=0,1,

po3paxyBaTy HafiHICTb cxemun (puc.23):

PucyHok 23

4 Ha KOHBeep HaaxoasTb OHOTUMHI BUPOGW, BUrOTOB/EHI IBOMA PO-
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6iTHMKamu. Mpun ubomy nepwmin noctaense 60%, a gpyruin - 40% Big 3a-
ra/bHOro KifbKOCTi BUPO6iB. IMOBIPHICTb TOrO, L0 BUPI6, BUrOTOBNEHMIA
nepLwrM pobITHUKOM, BUABUTLCA HECTaH4apPTHMM, fopiBHIoe 0,005, apyrum
—0,01. ¥Y34T1in HaBMaHHSA 3 KOHBEEpa BUPiO BUABMBCS HeCTaH4apTHUM. Bu-
3HAYNTK MMOBIPHICTb TOrO, LLO LEei BUPIO BUrOTOBNEHUIA MepLUMM Po6iT-
HUKOM.

5 Ha 6yaiBHMLUTBO MatOTb 3aBe3TW 6 napTiii 0340610Ba/IbHUX MaTe-
pianis. IMOBIpHICTb TOrO, L0 KOXHa NapTis 6y/e 3aBe3eHa Yy BifnosigHoc-
Ti ao rpadika, gopisHtoe 0,8. BU3HauUUTK MMOBIPHICTb TOrO, LLO HE MeHLL 4
napTiin 6yae AOCTaBNEHO B TEPMIH.

6 Y 6yauHKy iHCTUTYTY € 6000 enekTponamr, MMOBIPHICTb BKIO-
UEHHS KOXHOT 3 HUX fopiBHioe 0,5. B13HauMTy MMOBIPHICTL TOrO, WO Ki-
NbKICTb OAHOYACHO BK/HOYEHUX enekTponamn cknage Big 2800 o 3200.

7 TpoTAroM roguHM KOMYTATOp OAEPXKYE B CepefHbOMY LUICTAecAT
BUKMKIB. TenehoHicTKa Bifgyymnacs Ha i XBUIUHW. BM3HAUYMTN AMOBI-
PHICTb TOrO, WO 3a L Yac: He Hafiiige >OAHOro BUKMKY, Hadige He
0iNbLLI ABOX BUK/MKIB?

8 BunaakoBa BennymHa X 3afjaHa 3akoHOM po3noginy (tabn.22):

Tabnuus 22
Xi -3 -1 0 2 4
P; 0,2 0,3 p 01 0,1
3HanTu:

1) p;
2) (hyHKUit0 po3noginy F(x) i i rpagik;
3) matemaTn4yHe cnogisaHHa M[ X |;

4) pncniepcito D[X] i cepefHe KBagpaTnyHe BigxuneHHs o[X];
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5) P (-1<X<4).

9 LLiNnbHICTb IMOBIPHOCTI [eAKOi BMNAaAKOBOI BeNMYMHM  33faHa B
TaKuii cnocio:

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

BusHaunt koeilieHT A, QyHKLIiO po3noginy, maTemaTuyHe cro-
AiBaHHSA, a TaKoX WMOBIPHICTb TOro, WO BMNagKoBa BenMyMHa Habyae
3HayeHHd B iHTepBani [0; 2].

10 PiBeHb peHTabenbHOCTI B TOBAPOOOLIry MiAnNPMEMCTB CYCMi/IbHOro
XapyyBaHHs B cepefHbOMY cknafae 4,9%. CepefHe KBaApaTU4He BigxXu-
NeHHs popisHtoe 0,3%.

1) 3HalTK MMOBIPHICTb TOrO, LLIO B MOTOYHOMY pOLi piBEHb PeHTabe-
NbHOCTI Byfe He HXK4e 5,2%.

2) 3anucaty hopmynu LWiNbHOCTI po3nodiny i PyHKUIT po3noainy ans
PiBHS peHTabenbHOCTI. MPpUitHATK, WO 06yMOB/IEHA BENNYMHA PO3MOiNeHa
32 HOpPMa/IbHVM 3aKOHOM.

11 [Aocnifg Ha TpmBaniCTb Po6OTW pagionamn BM3HAYEHOro TUMY [AaB
HacTyrnHi pe3ynbtaty (y roamHax):

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

Mpunyckarouu, Wo 06yMOBMEHUIA NapameTp PO3ModineHuii 3a Hop-
Ma/IbHMM 3aKOHOM, 3HaWTW [OBIpYi iHTEpPBaNN ANA CEPefHbOr0 3HAYEHHS
yacy po6oTu 3 HagiinHicTio 0,95 i cepeHbOKBaAPATUYHOIO BiAXWUNEHHS Bif
cepefHbOro 3HaYeHHs 3 HafdilHicTio 0,99.

12 [aHi eKcnepuMeHTYy HaBefeHi B Tabnuui 23 B 6e3p0o3mipHOMY BU-
rnagi. MoTpibHo:

a) nobyaysaTu KopensuinHe nose;
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0) BUCNOBUTU TiNOTE3Y MPO BUA CTATUCTUYHOI 3a1eXHOCTI MXK X i
Y, BU3HAUUTU KOeiLiEHT KOpenauil i TICHOTY NiHINHOIOo 3B'A3KY;
B) 3HANTW PIBHAHHSA NiHIT perpecit;

) NobyayBaTu NiHIKO perpecii.

Tabnunua 23
X 1033|065 |09 | 133|166 | 199 | 2,33 | 2,66
Y |11,86| 15,67 | 20,60 | 26,69 | 33,71 | 43,93 | 51,13 | 61,49

BapiaHT 10

1 [Bi 6puragm 6yaiBenbHUKIB 04epXytoTb 10 iHCTPYMEHTIB, cepeq,
AKNX 2 — BIAMIHHOI AKOCTI. IHCTpyMeHTU BUMNagKoBMM 06pa3oM MoAins-
IOTbCSA HaBMiN. HKa MMOBIPHICTb TOrO, WO B KOXHIN 6puragi 6yae iHCTpY-
MEHT BIAMIHHOI AKOCTI?

2 Ha 6yaiBHMUTBO Bif Pi3HMX MnocTavyasibHUKIB MOBWMHHI Hadinth 4
napTii marepianis. IMOBIpHOCTI TOro, LWO NapTii 6yAyTb AOCTaB/eHi B Tep-
MiH, piBHi BignosigHo 0,9; 0,8; 0,7 i 0,95. 3HalATKU UMOBIPHICTbL TOrO, LIO
Xoya 6 ofiHa napTia He 6y/e AOCTaB/ieHa B TEPMIH.

3 3a 3afaHo0 HaginHicTio enemeHTiB: P1=P2=0,8; P3=0,7, P4=0,6,
P5=0,8 , po3paxyBaT HafilnHICTb cXemu (puc. 24).

PucyHoK 24
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4 [na cknagaHHsA HaaXoAATb OAHOTUMHI AeTasi 3 TPbOX MiANPUEMCTB,
npuyomy nepwe noctasnse 50% , gpyre 30% i Tpete - 20% yci€l Kinb-
KOCTi feTaneid. IMOBIpHOCTI NosiBM 6paky A/ NepLuoro, Apyroro i TpeTbo-
ro nignpremcTts BignosigHo pisHi 0,05; 0,1 i 0,15. BUGIPKOBUIA KOHTPO/b
3HaMLWOB OpakoBaHy [eTaslb. AKa MMOBIPHICTb TOrO, WO 6pak Bigbysca 3
BUHW Apyroro nignpuemcTsa?

5 Mpwunag cknagaeTbest 3 8 By3niB. HagiHicTb (MMOBIpHICTL 6e3Bia-
MOBHOI poboTy npoTarom 4Yacy T) ANna KOXXHOro Bysna gopisHioe 0,9.
3HaTN AMOBIPHICTb TOrO, WO 3a Yyac T BiAMOBUTL He GinbLU ABOX BY3NiB,
AKLLO0 BY3/M BUXOAATL 3 flagy He3aeXXHO 0AMH OAHOrO.

6 Bigomo, wo 60% Yyci€i KiNbKOCTI BATOTOB/IEHNX 3aBOAOM TeNedoH-
HWX anapatiB BUNYCKAETbCA NepLUMM COPTOM. BU3HAUMTV MMOBIPHICTb TO-
ro, Wo B naptii 3 200 anapatiB MepLIOCOPTHMX BUABUTLCA Big 110 fo 130
LUTYK.

7 Y Kamepi YincoHa B cepeiHbOMY PeecTpyeTbCA 15 enemMeHTapHUX
4acToK Y 1 roauHy. BM3HauMTy MMOBIPHICTb TOrO, WO NpoTarom 20 XBK-
NNH By e 3apeecTpoBaHoO: ABi YaCTKK; OifibLU ABOX.

8 BunagkoBa BenmumHa X 3afjaHa 3aKoHOM po3noginy (Tabn.. 24):

Tabnuua 24

Xi -5 -3 1 2 3

PP | 02 | 03 0,1 p 0,1
3HanTu:

1) p;
2) (hyHKUit0 po3noginy F(x) i i rpadik;
3) matemaTuyHe crogisaHHa M[ X ];

4) pucnepcito D[ X ] i cepefiHe KBagpaTuyHe BigxuneHHs of X J;

85



5) P (-3<X<4).

9 ®yHKUis po3nodiny Aeakol BUMaLKOBOI BEIMYMHM 33[3aEThCA B Ta-

KWiA crocio6:
0, x<0,
F(X)=¢AXx, 0<x<2,
B, x>2

3HanTK napameTpy A i B, BUPaXeHHSA 418  LWiIbHOCTI iIMOBIPHOCTI,
mMaTeMaTU4He CNofAiBaHHS | AUCMNepCito, a TaKoX MMOBIPHICTb TOrO, LLIO BU-
NnajkoBa Benu4ymHa Habyfe 3HauyeHHs B iHTepBani [1/2; 3/2].

10 Mpwnag ona BUMIPY BIACTaHI 40 00'eKTa CUCTEMATUYHO 3aHVKYE
nokasaHHsa Ha 10 M. CepefHbOKBaApaTUyHe BiAXUNEHHSA NOMWUKN npuiagy
NOPIBHIOE 5 M.

1) 3HainT WMOBIPHICTb TOrO, LLO MOMW/KA NPV BUMIpI BiACTaHi Ao
06’eKTa He nepeBnWKUTL 15 M.

2) 3anucaty (opMynu LWINBHOCTI po3noAiny I yHKUIT posnoginy
noMuaK1 npunagy. Mpunyctnty, Wo o6yMOBeHa BENMYMHA PO3NojineHa
332 HOPMa/IbHUM 3aKOHOM.

11 MpoBefieHO KOHTPO/bHI iCNUTW 16 OCBITNOBANbHIX NamMM. IXHii
TEPMiH CNy>X6un BUABMBCS PiBHUM (Y roamnHax):

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

BBaxkaroum, L0 TepMiH CY>KOM KOXKHOT NamMnun € HOPMasibHOK BuUNa-
[KOBOI BE/IMYMHOK, 3HAWTK [OBIpYi IHTEpBaIN A/1F CEPeAHbOr0 TepMiHy
cny>éu 3 HaginHicTio 0,99 i cepeiHbOKBAAPATUYHOIO BIAXU/IEHHS Bif, Ce-
PeAHbOr0 3HaYEHHS 3 HadilHicTio 0,95,

12 [aHi ekcnepuMeHTy HaBefeHi B Tabnuui 25 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyayBaTy KopensuiinHe none;
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6) BUCNOBUTK TiNOTE3Y MPO BUA CTATUCTUYHOI 3a1eXHOCTI MK X i
Y'; BUSHAUUTN KOEMILIEHT KOPenayii i TICHOTY MIIHINHOTO 3B'A3KY;
B) 3HANTW PIBHAHHA NiHIT perpecit;

r) nobyaysaTu NiHitO perpecii.

Tabnuua 25

X 101 (091 (0,9 150 |[2,00 [2,20 (2,62 |3,00 |3,30 |3,52

Y /0,15 0,20 0,43 |0,35 [0,52 (061 |0,68 |1,15 (1,22 |1,37

BapiaHT 11

1Y wyxnagi nexarb 15 nnaBKuX 3ano6iXHUKIB , WO BiAPI3HAKTb-
CA TiNbKW CUNOKO CTPYMY, Ha SKWIA BOHW po3paxoBaHi. 3 HUX 7 po3paxoBaHi
Ha 10 A,5-Ha8 A, 13 -Ha5 A HaBmaHHsA 6epyTcs ABa 3anobiKHUKN.
Bu13HauMTK MMOBIPHICTb TOrO, LLO BOHW PO3pax0BaHi Ha MaKCUMaslbHWI
CTPyM.

2 AMOBIpHICTb BAYYeHHs B LjiNb NEpLUMM CTpiNbLeM AopisHioe 0,8,
apyrum — 0,75, CTpinku pobnate No 0AHOMY NOCTPINY 0AHOYACcHO. BusHa-
YMTW MMOBIPHICTb TOrO, L0 B LifIb NOTPANUTb TiIbKX OAUH CTPINELb.

3 3a 3agaHol HafinHicTio enemeHTiB: P1=0,9; P2=0,1; P3=0,5,
P4=0,6, po3paxyBaTu HafilHICTb cxeMu (puc. 25):

2 -
1 ~{
I 3 4

2

PucyHok 25
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4 € 10 ogHaKoBUX YPH, Y 9 3 AKUIA 3HAXOAMTLCA MO 2 6inX i 2 Yop-
HUX Kyni, @ B O4HIN - 5 6innx Kynb i 1 YyopHa. 3 ypHW, B3ATOT HaBMaHHS,
BUTArHYTa 6ina Kyns. HAka MMOBIPHICTb TOrO, WO Ky BUTATHYTA 3 YPHU,
AKa MICTUTb 5 BINNX Ky/b?

5 Y TeneBisiviHili CTyAiT € YOTMPW TeNeBI3iMHMUX NepeaaBa/lbHUX Ka-
Mepu. IMOBIpHICTb TOrO, L0 0AHa Kamepa B fjaH1il MOMEHT Yacy BK/Hue-
Ha, fgopiBHtoe 0,6. BM3HAUYMTU MMOBIPHICTb TOrO, WO B AaHWIA MOMEHT
BK/IKOUEHI: PIBHO ABI KamMepu; Xo4va 6 0Ha Kamepa.

6 3 BENMKOI NapTii 3epHa, WO HaaiLina, i y AKiid YacTka BENUKKX 3e-
peH cknagae 20%, Bigbupatotb Ans  npobu 1000 3epeH. BusHaumty
MMOBIPHICTb TOr0, WO KiNbKICTb BEIMKMX 3€PEH Y LA NPo6i BUSBUTLCS He
meHLe 160 i He GinbLue 240.

7 3a [aHuil NMPOMIXKOK Yacy cepefHs KifibKiCTb MOMWIKOBUX 3'€f-
HaHb, L0 NpUNagae Ha O4HOro Tefle)OHHOro aboHeHTa, JOPIBHIOE 5. Aka
MMOBIPHICTb TOrO, LLIO 3a PO3rNSAHYTUIA Yac AN JaHOro aboHeHTa KiflbKiCTb
NMOMWUNKOBMX 3'€HaHb 6y/e bisbLie ABOX?

8 Bunaakosa BenimumnHa X 3afilaHa 3akoHOM po3noginy (Tabn..26):

Tabnmus 26
Xi -1 0 2 4 6
Pi 0,1 0,2 P 0,2 0,1
3HanTn:

1p;
2) (hyHKUit0 po3nodiny F(x) i i rpadik;
3) matemaTtuyHe crnogisaHHa M[ X ];
4) pucnepcito D[ X ] i cepefiHe KBagpaTuyHe BigxuneHHs of X1,
5) P (0<X<7).
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9 W iNbHICTb IMOBIPHOCTI AeAKOT BMNAAKOBOI BENIMYMHUN 33[3aEThCA B

TakKu crocio:

(0, x<1,
1
f(x)= A{XJFE} 1<x<2,
0, x=2.

BusHauntn KoegilieHT A, (hyHKUIKO po3noAiny, MatemMaTU4He Croai-
BaHHS i AMCNepCito, a TaKoX MMOBIPHICTb TOrO, LLO BMMaAKOBa Be/MUMHA
Habyze 3Ha4yeHHA B iHTepBani [-2; 1,5].

10 CepefHiin TepMiH CNy>X6K enekTponamn, Wwo BUMYCKarTLCA NlaM-
noBMM 3aBogoM, fopiBHIOE 150 rof. CepefHbOKBagpaTU4HE BiAXUIEHHS
yacy cny>ém gopisHtoe 10 roga,.

1) 3HalTV MMOBIPHICTb TOrO, WO KYM/eHa efieKTposamna npopoouTb
mMeHLw 100 rogumH.

2) 3anucaty hopmynn LWINLHOCTI po3noginy i PyHKUIT po3noainy ans
yacy cnyoému enektponamnu. MNpuinHATK, WO 00yMOB/IEHa BeNMYMHA PO3-
nogineHa 3a HOPMaJIbHUM 3aKOHOM.

11 lMpoBefeHi BUMIpU MOrpPILLIHOCTI B YCTAHOBLL OMOPHUX KOMOH Aa-
NN HACTYIHI pe3ynbTaTu:

43 44 42 43 44 45 43 45 44
46 44 41 43 44 45 43 43 46 472
3HailTV OoBipYi iHTepBasn ANa cepefHbOT MOrpilHOCTI B YCTaHOBL
KOMOH 3 HafilHicTio 0,95 i cepeaHbOKBaAPaTUUYHOIO BiAXUIEHHS Bif cepe-
AHBLOrO 3HaYeHHs 3 HaginHicTio 0,99. MpUHATK, WO 06YMOBNEHNI Napa-
METP Ma€e HOPMaslbHUIA PO3NoAin.

12 [laHi eKcnepuMeHTy HaBefeHi B Tabnuui 27 B 6e3p03mMipHOMY BU-

rnagi. MoTpiéHo:

a) nobyayBaTu KopensiyinHe none;

89



0) BUCNOBMTY TiNOTe3y NPO BUA CTATUCTUYHOT 3a/1eXKHOCTI MiXK X 1Y
B) 3HANTW PIBHAHHSA NIHIT perpecit;

) NobyayBaTu NiHIKO perpecii.

Tabnuuga 27

X 79 116 |12,8 [149 16,3 [18,6 |20,3 |21,9 | 23,6 |252

Y 13,0 |22,8 (24,8 | 28,6 |31,6 |38,7 |40,0 (44,9 43,0 |44,3

BapiaHT 12

1Y KHWKKOBI NOTEPET PO3IrpytoThCs MATb KHUT. YCbOro B YPHI Ma-
eTbcA 30 KBUTKIB. MNepLunid, AKUIA NPUIALLIOB [0 YPHW, BUAMAE YOTUPWN KBUT-
K. BU3HAYNTM MMOBIPHICTb TOrO, WO ABa 3 UUX KBUTKIB BUABNATLCS BU-
rpawHUMK.

2 Tpw CTpifbLi, He3a1eXHO OAMH Bif O4HOro, pobnsaTb MO OAHOMY
noctpiny. MOBIpHICTb BMy4YeHHS B MilleHb A0S MepLIoro, Apyroro i
TPeTboro CcTpifbua BignosigHo popisHioe 0,6; 0,7, 1 0,8. BusHauntu
MMOBIPHICTb TOrO, WO MEepLUMiA | APYruiA CTpineub NoTpanuan, a TPeTin
MPOMaxHyBCH.

3 3a 3agaHol HafinHicTio enemenTis: P1=0,8; P2=0,3; P3=0,5,
P4=0,6, P5=0,7, po3paxyBaTu HafiiHiCTb cXxemu (puc. 26):

2

PucyHok 26
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4'Y uexy Asa asTomatu. OauH Bunyckae 55% yciel npoaykuii i gae
3% 6paky, apyrui sunyckae 45% npoaykuii i gae 2% 6paky. 3HalnTV Nmo-
BIPHICTb HaAXO[PKEHHS NS CKNagaHHA 6pakoBaHoTl geTai.

5 Y marasuH yBiiLwno 8 nokynuis. 3HalnTy NMOBIPHICTb TOrO, WO TPK
3 HUX 3p06/1ATb KYNiB/0, AKLLO MMOBIPHICTb 3p06MTU KYMIB/IO 415 KOXKHO-
ro 3 HUX gopisHroe 0,3.

6 Y cneuianizoBaHnin MarasuvH pagioanapatypu Hagivwno 150 Ko-
NbOPOBMX TeneBi3opis. IMOBIpHICTL TOro, LLO Tenesi3op BMMarae pery-
NIOBaHHS nepef Npoaaxem, AopiBHIOE 0,4 AN KOXHOMO 3 HWUX. 3HanTu
MMOBIPHICTb TOrO, WO He MeHW 50 i He 6inblw 80 Tenesi3opiB BUMaratoTb
[0[aTKOBOI0 peryntoBaHHs.

7 Mpunag cknagaetbca 3 2000 OAHOTUMHUX €NeMeHTIB, NpuYomy
MMOBIPHICTb BiIMOB/IEHHSI A/19 KOXHOr0 3 HUX fAopiBHIOe 0,005. 3HanTu
MMOBIPHICTb BIAMOB/IEHHA Mpunagdy, AKWO BiH BigbyBaeTbCA NpU BigMOB-
NEHHI 6iNbLU OAHOr0 eNleMeHTa.

8 Bunaakosa BenmumnHa X 3aaHa 3akoHOM posnoginy (tabn..28):

Tabnunus 28
Xi -2 0 1 3 5
P; 0,1 0,1 P 0,2 0,3
SHanTu:

1) p;

2) (hyHKUito posnoginy F(x) i ii rpadik;

3) matemaTtuyHe criogisaHHa M[ X ;

4) pucnepcito D[ X ] i cepefiHe KBagpaTuyHe BigxuneHHs of X,

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

9 LW ifbHICTb IMOBIPHOCTI AeAKOT BUNAaAKOBOI Be/IMUMHWN 33[3a€ThCA B
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Takuii cnocio:

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

3HanTK KoedilieHT A, YHKUiO po3noginy, maTteMaTuyHe CrofiBaH-
HA | AMChepcito, a TakoX MMOBIPHICTb TOrO, WO BWUMagKoBa BeMUMHA
npuiiMae 3Ha4veHHs B iHTepBani [-1;1].

10 3aBof BUMYCKAE TeNeBi3opu, TEPMiH CNyXX6bu AKUX Ao 1-ro pemMoH-
TY KONMBAETLCA Bif 1-ro poKy [0 4-X POKIB.

1) 3HainTK BiACOTOK TeNEBI30PIB, TEPMIH CNYXOMN SKUX HE MEHLL 2-X
POKIB.

2) 3anucatyi (PopMynK LWILHOCTI po3noainy i PyHKLUIT po3noainy ans
TepMiHy CNny>Xou BMNAAKOBOro y3ATOro tenesizopa. MpunyctuTu, Wo oby-
MOB/IEHa BENMNYMHA PO3MNOAIIEHa 32 HOPMa/IbHM 3aKOHOM.

11 OUuiHIOETBCA KOHLEHTpaLid AOMILIKM [AeSKOI PeyoBMHM B AOCHI-
[MPKyBaHOMY Matepiani. OTpumaHo Taki pesynbTtatu (Y BiACOTKax):

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

3HaTK AO0BIpYI iHTEpBaM AN CepefHbOI KOHLEHTpaLT gaHoT peyo-
BUHW 3 HaginHicTio 0,95 i cepefHbOKBaApaTUYHE BIAXWIEHHS Bif cepen-
HbOr0 3HaueHHs 3 HafdirHicTio 0,99. MpunycTUTK, WO Pe3ynbTaTn BUMIpIB
PO3MOAiI/IEHI 32 HOPMa/IbHUM 3aKOHOM.

12 [aHi eKcrnepuMeHTy HaBefleHi B Tabnuui 29 B 6e3po3MipHOMY
Burnagi. MNotpiéHo:

a) nobyayBaTy KopensuiiHe nore;

6) BMCNOBUTW TiNoTe3y MPO BWA CTaTUCTUYHOT 3a1eXHOCTI MK X i
Y, BU3HAUNTU KOeiLieHT Kopensauil i TICHOTY NiHINHOro 3B'A3KY;

B) 3HaWTW PiBHAHHSA NiHIT perpecit;
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r) nobyayBaTu NiHit0 perpecii.

Tabnuusa 29
X 26 30 34 36 42 46 50 54
Y 394 |460 |567 (693 [825 |7,73 |10,55 12,40

BapiaHT 13

1 'pyny MOHTaXHMKIB 3 18 0cCib, cepef AKMX 4 BMLLOT KBaidikauii
PO3MOAINAITL Ha ABi OAHaKOBI bpuragn. Aka MMOBIPHICTL TOrO, LLO Mpw
BMMAaAKOBOMY BMOOPI B KOXHI 6puradi 6yae no 2 daxisug BULWLOT KBanidgi-
Kauii?

2 CTpinewps po6uTL TPU NOCTPINN MO PYLLINHIN MilLeHi. MOBIpHICTb
B/TYYEHHS B Lji/Ib MPW MepLLIoMy nocTpisi gopisHioe 0,1, npu gpyromy — 0,3
| npy TpeTbomy — 0,5. 3HaNTV MMOBIPHICTb X04a 6 OHOrO BNYYEHHS.

3 3a 3agaHow HapinHicTio enemeHTiB: P1=0,1; P2=0,2; P3=0,8,

P4=0,7, po3paxyBaTtu HafilHICTb cxemu (puc. 27):

1 |
- 3
2
4 3|
PucyHok 27

4 AMOBIpHICTb TOTO, L0 BMPOGU AEAKOr0 BUPOBHNLITBA 38[0BOMbHS-

I0Tb CTaHAapTy, AopiBHIOE 0,96. MPONOHYETLCA CNpOLLEeHa C1UCTeMa KOHT-
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po/ito, WO nponyckae 3 iMoBipHICTIO 0,98 BMpOOW, fKi 3a[0BOJLHAKTHL
cTaHAapTy, i 3 imoBipHicTio 0,05 BUpPOOK, AKI He 330BOMIbHAIOTL CTaH4ap-
Ty. fKa IMOBIPHICTb TOrO, L0 BUPIO, L0 MPOMLLIOB TaKUiA KOHTPO/Ib, 3af0-
BOJIbHAE CTaHAapTy?

5 POGITHVK 06CNyroBye 4OTUPY BEPCTATU, KOXKHWNIA 3 AKX MOXKE BUIA-
T 3 nagy nifg Yac 3miHu 3 imoBipHicTio 0,02 3HaliTK MMOBIPHICTL TOrO, L0
3 nafly BUAYTb He GifbLU 2 BEpPCTaTIB.

6 IMOBIpHICTb TOrO, WO MiCNS O4HOr0 HABYILHOrO POKY MiAPYUHUK
Oyne matu noTpeby B HOBOMY MJETIHHI, AopiBHIOE 0,25. 3HaTK NMOBIp-
HICTb TOro0, Lo He MeHW 800 i He 6inbw 1100 nigpy4HUKiIB 6yae He0bXigHO
nepennecT 3aHOBO, AKWO (OHA HaBYa/bHOI 6I6GNIOTEKM CKNAOAETLCA 3
4000 KHur.

7 Ha oguH Ky6iuHWIA MeTp I'pYHTY nNpunagae B CepefHbOMY 2 KaMeHs.
3HalTN MMOBIPHICTb TOrO, WO B KOBLUI eKCKaBaTopa, EMHICTIO B 2,5 Ky6. M
BUSABUTLCA : N'ATb KaMEHIB, OifibLUe M’ AT,

8 Bunaakosa BenmumnHa X 3afiaHa 3akoHOM posnoginy (taén.. 30):

Tabnumus 30
Xi -3 -1 0 2 5
P 0,2 0,1 0,1 P 0,4
SHanTK:

1p;

2) (hyHKUIt0 po3noginy F(x) i i rpagik;

3) matemaTn4yHe cnodisaHHa M[ X ];

4) pucnepcito D[ X ] i cepefHe KBagpaTuyHe BigxuneHHs of X1,

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

9 LUiNbHICTL IMOBIPHOCTI [eAKOl BUMaLKOBOI BefIMYMHU 3aJaHa B
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TakKu crocio:

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

BusHaunt napametp A, (PYyHKUIO po3nodiny, maTemaTuyHe Crogi-
BaHHS, AMCMNEPCito, a TaKoX MMOBIPHICTb TOrO, L0 BMNaAKOBa BeMYMHA
Haby/e 3HayeHHsA B iHTepBani [0; 1,5].

10 BignoBigHO A0 KPecneHHs, JOBXMHA AeTasli NOBMHHA LOPIBHIOBA-
™ 50 cm. CepefiHE KBagpaTWyHe BigXWMIEHHS LOBXWHW [LOPIBHIOE 1 CM.
MpunycTme BIAXWNEHHA po3mipy feTasi Big 50 cM He MOBUHHO MNepeBu-
wysatu 1,5 cMm, iHaKLe aetanb 6pakyeTbCs.

1) 3HainTV BiACOTOK NpUAATHMX AeTaneil.

2) 3anucaty opMynu LWiNbHOCTI PO3nodiny i PyHKLUIT po3noainy ao-
BXXMHW BMNaAKOBO y3ATOI AeTani. MpunyctuTn, 1o obyMoBfeHa BENMUMNHA
pO3MogisieHa 3a HOPMaslbHUM 3aKOHOM.

11 Yac, 3aTpayyBaHWUin Ha BUKOHAHHS AedKoi onepauii npy 20 He3a-
NeXHUX JocNifax, BUSABUIOCA HACTYMHUM (Y XBUIMHAX):

16,0 16,6 179 175 55 179 175 180 145 16,0
16,5 175 190 155 165 179 180 16,0 179 175

3HalTK AoBipYi IHTepBaNN AN CepefiHbOro Yacy 3 HafivHicTio 0,95 i
cepefHbOKBaAPaTMYHOr0 BiAXMNEHHS Bif cepefHbOro 3Ha4YeHHs 3 HadilHic-
10 0,99. MpunyctnTK, WO 006yMOB/EHA Be/IMUMHA PO3MOoJisieHa 3a HopMa-
NbHVM 3aKOHOM.

12 [aHi eKcnepuMeHTYy HaBefieHi B Tabnuui 31 B 6e3p0o3mipHOMY BU-
rnagi. MotpibHo:

a) nobyaysaTu KopensiyinHe none;

6) BUCNOBUTK riNOTeE3Yy NP0 BUA CTATUCTUYHOT 3a1eXHOCTI MK X |
Y,
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B) 3HAWTW PIBHAHHSA NiHIT perpecit;
) NoGyayBaTW NiHIK0 perpecii.

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

BapiaHT 14

1 KnHyTO ABI rpasibHi KiCTW. 3HaWTX MMOBIPHICTb TOrO, L0 Ha 060X
BMNaZe YMC/I0 OYOK Y CYMi, SKI JOPIBHIOKOTH 6.

2 bykBu, WO CKNagatoTb C/I0BO “PEMOHT”, BUNUCAHI KOXKHA Ha OKpe-
Mii KapTui. KapTkn peTenibHO NepemillyroThes, MiCas YOro BMMaroThCA
YOTMPWU 3 HUX Y BM3HAYEHOMY MOPAAKY. HAKa Npu LbOMY MMOBIPHICTb Ofe-
p>KaTn cnoBo “mope”?

3 3a 3agaHo HafiHicTio enemenTiB: P1=0,8; P2=0,7; P3=0,6,
P4=0,9; P5=0,75? po3paxyBaTu HafiliHICTb cxemu (puc. 28).

1 2
3 5

4 4

PucyHok 28

4 Tpw nepeBipLyi MNOCIBHUX AKOCTel 3epeH MNLIEHNUL BCTAHOB/IEHO, LLIO
BCi 3epHa MOXYTb OyTV po36uTi Ha YoTMpY rpynu. [0 nepLuor rpynu Bij-

HocATbCA 96% YycCiX 3epeH, A0 APYrol, TPeTbOi i YeTBepTOi BIAHOCATLCA
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BiANOBIAHO 2%, 1% i 1%. IMOBIpHICTb TOTO, LLO 3 3epHa BUPOCTE KOOCCH,
WO MICTUTL He MeHW 50 3epeH, 4N HaciHb MepLuol, ApYroi, TPeTboi i
yeTBepToi rpyn BignosigHo pisHi 0,5; 0,2; 0,18 i 0,02 BwusHaunTK
MMOBIPHICTb TOrO, WO 3 Y39TOr0 HaBMaHHS 3epHa BUPOCTE KOJIOCCS, SIKe
MICTUTb He MeHLL 50 3epeH.

5 na paHoro 6ackeT6osicTa MMOBIPHICTb 3aKUHYTU M'iY Y KOLUMK
aopiBHoe 0,7. MNpoBeaeHo aecATb KUAKIB. LLLO IMOBIpHiLLe - 3aKUHYTU M'AY
Y KOLLVK LUICTb Yu BiCiM pasiB?

6 AMOBipHiCTb BMXO4y 3 Nafy 3a 4Yac T OJHOrO KOHAeHcaTopa
aopiBHioe 0,2 BusHaumMtn KMOBIPHICTL TOro, wWo 3a ue 4vac 3 100
KOHAEeHcaTopiB 3 nafy BUAAYTb He 6inbLu 20 LUTYK.

7 Mpwn poboti EOM y cepeHbOMY 3a 5 roanH BigbyBaeTbCs ABa 3001
B 11 po60Ti. BU3HaUMTV MMOBIPHICTb TOrO, LLIO Nporpama, ska 3aimae 30 XB.
MaLLUWHHOro Yacy, npoiige 6e3 360t0.

8 Bunagkosa BennymHa X 3afaHa 3akoHOM po3noginy (tabsn.. 32).

Tabnuus 32
Xi -6 2 1 2 5
Pi 0,3 0,1 p 0,1 0,2
3HanTu:

1p;

2) (hyHKUit0 po3noginy F(x) i i rpadik;

3) matematunyHe cnogisaHHa M[ X ];

4) pucnepcito D[ X ] i1 cepefiHe KBagpaTuyHe BigxuneHHsa of X J;

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

9 ®PYHKLIA po3nodiny AesKol BUNaAKoBOT BEIMUNHM 3a/laHa B TaKui

cnocio;

97



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

BusHauntn napametpu A i B, 3HaTKM BUPaXKeHHS AN LWiNbHOCTI
IMOBIPHOCTI, MaTeMaT1yHe CMOAiBaHHA | AUCNEPCIto, & TaKoX MMOBIPHICTb
TOro, WO BWMagkoBa BenMyMHa Habyde 3HayeHHs B iHTepsai [2; 3].

10 CepefHa Hanpyra B enekTpomepexxi gopisHioe 220 B. CepeHbOK-
BafpaTUYHe BiAXWNeHHS Hanpyru gopisHioe 5 B.

1) ¥ cKinbKOX BiACOTKax BUNaAKiB BiAxuneHHA Hanpyru Big 220 B He
nepesnwnts 10 B.

2) 3anucatu hopMynu WINbHOCTI Po3noainy i yHKUIT po3noainy Ha-
npyru. NpuinHATY, Wo 06yMOB/IEHa Be/IMYMHA PO3MOAiseHa 38 HOPMaIbHUM
3aKOHOM.

11 3a pe3ynbTaTaMy CMOCTEPEXEHb 3a CYMapHUMU PiYHUMK Onagamu
B [laHiin MicueBOCTi 3a 17 pokKiB 6y OTPMMaHi HacTynHi daHi (y MinimeT-
pax):

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

3HainTK JOoBIpYi iHTEpBaNM AN CepeaHbOro CyMapHOro 3HayeHHs pi-
YHMX onaais 3 HagiviHicTo 0,95 i cepeHbOKBAAPATUUHOIO BiAXUIEHHS Bif
cepefHbOro 3HayeHHs 3 HaginHicTio 0,99. Mpunyctutu, Wo 06yMOBNEHWIA
napameTp Mae HOpPMasibHWUIA PO3MOAiS.

12 [aHi eKCnepuMeHTY HaBefeHi B Tabnuui 33 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyaysaTy KopensuiiHe norne;

6) BMCNOBUTW TiMNOTe3y NPO BUA CTAaTUCTUYHOT 3aNeXHOCTI MK X |
Y, BU3HAUUTU KOeiLieHT Kopenauil i TICHOTY NiHINHOro 3B'A3KY;

B) 3HaWTW PiBHAHHSA NiHIT perpecit;
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r) nobyayBaTu NiHit0 perpecii.

Tabnuusa 33
X 0,78 |156 (2,34 (3,12 (381 (4,22 |545 |594
Y 0,1 1,20 (1,12 (225 |426 |483 |128 |16,35

BapiaHT 15

1 Y notepei € Bcboro 1000 KBMTKIB, 3 HUX 20 BUrpaHUX. KynneHo
[Ba KBUTKW. BU3HauMTV MMOBIPHICTb TOrO, LLIO 06MABa KBUTKM BUTPaLLHI.

2 Y CTyOeHTCbKii rpyni 18 toHakiB i 12 fAiBYnH. 3a CNUCKOM BUMaz-
KOBMM 00pa3om BMOMPalOTb Aenerawito 3 ABOX YOMOBIK. BusHauntu rimo-
BIPHICTb TOrO, L0 06paHo AiBYMHY i HOHaKa.

3 3a 3agaHol0 HadiliHicTio enemeHTiB: P1=0,1; P2=0,2; P4=0,9, pos3-

paxyBaTWu HafinHicTb cxemu (puc. 29):

1 —_

PucyHok 29
4'Y uexy Tpu TUNN aBTOMaTMUYHUX BepcTaTiB BUPOONAKOTL OAHAKOBI
petani. [MpoAyKTWBHICTb BepcTaTiB  OfAHaKoBa, afie fAKICTb Pob60TH
BIAPI3HAIOTLCA: BepcTaTtu Meplioro tvny BupobnsioTs 90% npogykuii
BIAMIHHOI AKOCTI, gpyroro -85% 1 Tpetboro -80%. Yci BMroTOB/EHI 3a

3MiHY JeTai HaaXo4ATb Ha CKag B OHY EMKICTb. BM3HAUNTK MMOBIPHICTb
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TOro, WO HaBMaHHA ObpaHa [eTajlb BUSBUTLCA BULLOT AKOCTI, AKLLO
BepcTaTiB nepLuoro Tmny - 10 WTyK, ApYyroro - 6 i TpeTLOro - 4.

5 Ha Bigpi3ok [0; 10] HaBMaHHA KMHYTO M'ATb TOYOK. Br3HauuTu
MMOBIPHICTb TOrO, WO ABi Kpanku noTpannsaTb Ha Bigpi3ok [3; 5]. MaeTbcs
Ha yBa3i, L0 NMOBIPHICTb YNy4eHHs Ha OyAb-AKWUIA BiApi30K nponopuiiHa
A0ro AOBXWHI.

6 [0 uexoBoi marictpani CTUCHYTOro nosiTpsa nigkntoyeHo 100 nHe-
BMaTUYHMX IHCTPYMEHTIB, KOXKHWUIA 3 AKX MpaLtoe B JaHUA MOMEHT Yyacy 3
IMOBIpHICTIO 0,4. MaricTpanb He nepeBaHTaXeHa, AKLWIO KifIbKICTb CUHX-
POHHO NpaLoYMX IHCTPYMEHTIB He nepesulye 50. 3HaNTU MMOBIPHICTb
TOrO, WO MaricTpasib Y iaHNil MOMEHT He nepeBaHTaXeHa.

7 3pa3oK pagioakTMBHOT PevOBUHU B cepefHbOMY 3a 10 ¢ BUNYyCKae
4OTMPW 3apALKeHI YacTKU. B13HauMTy MMOBIPHICTL TOrO, WO 3a 1 ¢ 3pa3ok
BUMYCTUTb: X04a 6 OA4HY YacTKy; PIBHO O4HY YacCTKy.

8 BunagkoBa BennumHa X 3aiaHa 3akoHOM posnoginy (taén.. 34):

Tabnuusa 34
Xi -1 2 3 5 7
P 0,2 p 0,1 0,1 0,4
3HanTu:

1) p;

2) (hyHKUIt0 po3noginy F(X) i i rpagik;

3) matematuyHe cnogisaHHa M[ X ];

4) pucniepcito D[ X ] i cepefHe KBagpaTuyHe BigxuneHHs of X1;

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

9 dyHKLUiA po3noainy Aeskol BUNagKoBOl BENNYMHU 3aflaHa B TaKui

cnocio:
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0, XxX<2,
F(X)=< AXx+B, 2<x<4,
1, x=>4,

BusHauntn napametpy A i B, 3HaWTU BUPaXeHHA ANA LWiNbHOCTI
IMOBIPHOCTI, MaTeMaTU4YHe CNOAIBaHHS, a TaKoX MMOBIPHICTb TOrO, LLIO BU-
naZKoBa BefiMyMHa Habyae 3HauyeHHs B iHTepsai [0; 1].

10 Tepe3n ansa 3BaKyBaHHSA KIEHTOK Y Ca/lOHI Kpacu CMCTeMaTUyHO
3aHWXXYHOTb Ha Bary Ha 1,5 kr. CepefHbOKBaApaTUYHE BIAXUIEHHS MOMWJI-
K1 npunagy gopisHioe 0,5 Kr.

1) 3HalTK NMOBIPHICTb TOrO, LLIO MOMW/IKA NPK 3BaXYBaHHI He nepe-
BULLINTL 1 K.

2) 3anucatn opMynu LWINbLHOCTI po3noginy i yHKUiT po3noginy
MOMW/IKA 3BaXKYBaHHA. IMpunyctuty, Wwo obymoBIeHa BeMYMHaA PO3nogi-
NleHa 3a HOpMa/lbHM 3aKOHOM.

11 OUiHIETLCA MNPOLEHTHUA BMICT [edaKOro KOMIMOHeHTa B
focnigpkysaHomMy maTepiani. MposefeHi Bumipy ansg 16 npob gann HacTymn-
Hi pesynbTaTu:
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

3HalTK O0BipYi [HTEpBaIN AN CEPEAHbON0 3HAYEHHS MPOLIEHTHOMO
BMICTY 3 HagiitHicTio 0,99 i cepeHbOKBaAPATUUYHOIO BiAXUIEHHSA Bif cepe-
AHbLOI0 3HaYeHHs 3 HaginHicTio 0,95. MaeTbcs Ha yBasi, L0 00YMOB/IEHWIA
napameTp PO3MOAINEHNI 32 HOPMa/IbHUM 3aKOHOM.

12 [aHi eKcnepuMeHTYy HaBefieHi B Tabnuui 35 B 6e3p0o3mipHOMY BU-
rnagi. MoTpiéHo:

a) nobyaysaTu KopensyinHe none;

6) BUCNOBUTK TiNOTe3y NPO BUA CTAaTUCTUYHOT 3aeXHOCTI MK X i
Y, BU3HAYUTUN KOEQILiEHT Kopenauii i TICHOTY NiHINHOIO 3B’A3KY;
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B) 3HANTW PIBHAHHA NIHIT perpecit;

r) nobyayBaTu NiHit0 perpecit.

Tabnmua 35
X |120]131|140|16,1|17,4|18,0| 20,0 | 214
Y 54 | 59 | 67 | 76 | 8 | 97 | 107 | 118
BapiaHT 16

1 MakeT micTuTb 20 NAUTOK, Npu4omy 3 3 HUX MatoTb feekTn. Ko-
HTpONep BUTAraEe 4 NANTKN HaBMaHHA. 3HANTN MMOBIPHICTb TOTO, L0 NakeT

Oyfe NPUAHATUIA KOHTPONEPOM, AKLLO ANS LbOro HeobXiAHO, LWO6 BiH He

3HANLLOB Hi OAHIET BpaKoBaHOI NINTKM.

2 /AMOBIpHICTb TOrO, L0 BECb KOMMNEKT CTIHOBMX MaHenel, BUroToB-
NeHMX i3 3aCTOCyBaHHAM CKIoonopy, byae BULLOT AKOCTI, AopiBHIoe 0,9.
[ns KOMNMeKTy naHenei, BUIOTOB/IEHUX 3@ CTapol0 TEXHOsOriet, 6e3
cknoonopwu, us MMOoBIpHICTL AopisHioe 0,7. bpuraga ogepxxana Tpu KOM-
NNEKTW NaHenein nepLloro BuAay i Aga - Apyroro. BusHaunmt NMOBIPHICTb
TOrO, WO BCI M'ATb KOMM/IEKTIB NaHene 6yayTb BMLLOT AKOCTI.

3 3a 3agaHol0 HafinHicTio enemeHTis: P1=0,4; P2=0,5; P3=0,7;

P4=0,9, po3paxyBaTun HagiHicTb cxemu (puc. 30):

1

2

PucyHo
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4 O6'eKT 3B0A4ATb TpX OpUragnm MOHTaKHUKIB. IMOBIPHOCTI TOro, WO
Gpuragn AONycCTATb MOPYLUEHHSA TEXHOMOTIT MPU MOHTaXi OAHOro 6/0KY,
piBHa BignosigHo: 0,01; 0,15; 0,02 Mepwa 6puraga BukoHana 50% BCbO-
ro obecsary po6it, gpyra - 30%, TpeTs - 20%. HAKa AMOBIPHICTb TOrO, LLO
06paHuii BUNagKoBum 06pa3om 610K 3MOHTOBaHWUIA 3 NOPYLLUEHHAM TEXHO-
norii?

5 Bigomo, wwo 10% yciei KinbKoCTi pafionamn He 3a[0BOJIbHSAE YCIM
BMMOram ctaHgapTy. BusHaumTy MMOBIPHICTb TOrO, L0 3 YOTMPLOX Y3ATUX
HaBMaHHS flaMrn BUABUTLCA He BiflbLL O4HIET HECTaHAAPTHOI.

6 Biggin TeXHOMOriYHOro KOHTPO/O nepesipse 475 BMPOOGIB i3 yCiel
napTii. AMOBIpHicTb Toro, Lo B1pi6 6pakosaHoi — 0,05. FKLLO cepes nepe-
BIpEHMX BUPOOGIB BUABMTLCA Oifbll 30 6pakoBaHMX, TO BCA MNapTid He
NPUIAMAETLCS. 3HANTM MMOBIPHICTL TOrO, WO NapTia 6yae NpPUAHATA.

7 T1poTAroM rofivHN KOMyTaTop OfepXXye B cepefHboMY 60 BUK/MKIB.
3HaNTV MMOBIPHICTb TOrO, LLIO 3a [Bi XBUINHW: He OY[e >XOAHOIO BUKINKY;
Oyne He 6ifibLLe 04HOI0 BUK/NKY.

8 Bunaakosa BennmumHa X 3afiaHa 3akoHOM po3snoginy (tabn.. 36):

Tabnmuq 36
Xi -4 -2 0 1 3
P; 01 0,3 04 0,1 P

3HanTK:
1) p;
2) (hyHKUit0 posnoginy F(x) i ii rpadik;
3) matemaTuyHe criogisaHHa M[ X ;
4) pucnepcito D[ X ] i cepefiHe KBagpaTuyHe BigxuneHHsa of X,
5) P (-4<X<1).
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9 ®YHKLUIA po3noainy AesKol BUNagKoBOT BeNMUYMHW 3aaHa B TaKui

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

BusHauntn napametpu A i B, 3HaTKM BUpPaXKeHHS AN LWiNbHOCTI
IMOBIPHOCTI, MaTemMaTu4He CNoAiBaHHSA i AMCMEPCito, a TaKoX MMOBIPHICTb
TOro, WO BMNaLKoBa BeNnYnHa Habye 3HaueHHs B iHTepBani [1; 4].

10 ABTOOYC NPONKMKAE AaHWIA MapLIPYT Y cepefHbOMY 3a 6 rOAuH.
CepefHbOKBaApaTUYHe BIAXUIEHHSA 4NA Yacy npoi3gy gopisHioe 30 xB.

1) 3HaTV MMOBIPHICTb TOrO, WO Yac Npoi3ay BigXMNNTbLCA Big 6 ro-
[NH He 6iNbLu, HiXK Ha 20 XB.

2) 3anucaty (opmMynu WiNbHOCTI PO3NoAiny i PyHKLIT po3noginy ans
yacy BIAXWNEHHS Npoi3ay Big 6 roguH. MpunycTtuTy, Wo obymMoB/eHa Be-
NINYNHA PO3NOAiNeHa 3a HOPMa/lbHUM 3aKOHOM.

11 MpoTAromM KOPOTKOro NPOMIXKKY Yacy BMMIPAIacs BOIONCTb MOBI-
TPSA B LieXy 1 OTpUMaHi HacTynHi faHi (y BiACOTKax):

49 50 52 48 49 51 48 49 49 50

50 53 48 49 51 47 49 50 51 52
3HanTK OoBipYi iHTEpBaNW AN cepefHbOT BOIOrOCTI MOBITPSA B LIEXY

3 HaginHicTio 0,95 i cepeHbOKBAAPATUUHOIO BiAXWUNEHHS Bifl CepeHbOro

3HaYeHHs 3 HaginHicTo 0,99. MepenbayaeTbes, WO 06YMOBNEHUIA NapaMeTP

PO3MOAiNEeHNI 32 HOPMa/IbHUM 3aKOHOM.

12 [laHi ekcnepuvMeHTYy HaBefeHi B Tabnuui 37 B 6e3po3mipHOMY
BUrnagi. MotpibHo:

a) nobyayBaTy KopensuiinHe norne;

6) BMCNOBUTW TiNOTe3y NPO BUA CTAaTUCTUYHOT 3a1eXHOCTI MK X |
Y, BU3HAYMTUN KOe(iLlieHT Kopensauii i TICHOTY NiHIAHOIO 3B'A3KY;
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B) 3HANTW PIBHAHHA NiHIT perpecit;

r) nobyayBaTu NiHit0 perpecit.

Tabnmuq 37
X 15|40 50| 70|85 |10,0|11,0|125|14,0| 155
Y |50|45 |70 75]95 |90 |113| 9,2 [116] 123

BapiaHT 17

1 Ha cknagi € 20 KOHTPONIbHO-BMMIPHOBA/IbHUX NPUNagiB, i TiNbku 12
3 HUX BigTapupoBaHi. BU3HauMTX MMOBIPHICTb TOrO, WO 3 MATK Y3ATUX
npunagis 4oTMPKW BIATApPUPOBaHI.

2 Mucnuselb BUCTPIMB 3 pasvt No Ljini, Wo Bigaansetscs. Mosip-
HICTb B/IyYEHHS B HET Npu nepLioMy nocTpini gopisHoe 0,8, a Micna Kox-
HOro nNocTpiny 3aMeHwWyeTbed Ha 0,1 3HaNTV MMOBIPHICTb TOrO, WO BiH NO-
TpanuTb [Ba pasu.

3 3a 3afgaHor HafiHicTio enemeHTiB: P1=0,7; P2=0,8; P3=0,5;
P4=0,6, po3paxyBaTtu HafilHICTb cxemu (puc. 31):

1 2

PucyHok 31
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4 Ha peskini dhabpuui 30% yciei npoayKuii BUPOGNSETLCA MEPLLOKD
MaLLrHOo, 25%- Apyror MallnHOR, a iHLWa NPoAyKLia - TpeTbol. MepLa
MalinHa fae 1% Opaky, gpyra —-1,5% i Tpetda - 2%. BusHauntu
MMOBIPHICTb TOro, L0 BMNaLKOBO 06paHa OAMHUUA NPOAYKLIT BUABUTLCS
6pakoBaHoHo.

5 CTyfeHT cKnagae icnut aBToMaTMYHOMY ek3ameHaTopy. Ha KoxHe
MUTaHHA Bi4NOBIAb AAETbCA “TaK” un “Hi”. flka MMOBIPHICTb CKNAaCcTU icnu-
TV HaBMaHHSA, AKWO 414 LUbOro nNoTpibHO Aatw BipHI Bignosigl He MeHLW
YMM Ha CiM NUTaHb 3 AecATn?

6 3a 3MmiHy BMpo6nseTbea 2000 geTanen, WO MOTiM PO3NoAinaoTbCA
Ha [Ba raTyHKV i CKNadyroTbCs B [Ba BiAnoBiAHWX KOHTeliHepu. VIMoBip-
HiCTb BUIOTOBNEHHS [eTanei nepworo ratyHky 0,6, apyroro- 0,4. Ha siky
KIfIbKICTb fieTaneil mae 6yTN po3paxoBaHUn KOXEH KOHTelHep, Lo6 3 imo-
BipHicTto 0,9 BiH He OyB NepenoBHEHMIA [0 KiHUSA 3MIHN?

7 MNpwn 6e3ynunHHIN poboTi EOM BigbyBaeTbCca B cepeaHbOMY OfHa
aBapiiHa 3ynuHka 3a 100 rod. po6oTn. HKa WMMOBIPHICTb, WO 3a 400y
BifGYeTbCA aBapiiHa 3ynuHKa?

8 BunagkoBa BennymHa X 3afaHa 3akoHOM posnoginy (tabn. 38):

Tabnmuq 38
Xi 0 1 2 7 8
P; 0,1 0,1 p 0,2 0,3
3HanTu:

1) p;
2) (hyHKUit0 po3noginy F(x) i i rpagik;
3) matemaTn4yHe cnogisaHHa M[ X |;

4) pncniepcito D[ X ] i cepefHe KBagpaTuyHe BigxuneHHs of X1J;
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5) P (1<X<8).

9 ®dYHKLIA po3nodiny AesKol BUNaLKOoBOT BEIMUNHM 3alaHa B TaKui

cnoci6:
0, x<0,
F(X)=4x*+B, 0<x<2,
1, x=2.

BusHauntn napametpy A i B, 3HaiTM BUpaXeHHA ONS WiNbHOCTI
IMOBIPHOCTI, MaTeMaTU4HE CMOAIBaHHSA, a TaKOX MMOBIPHICTb TOrO, LLO

BMMaKOBa BeNMYMHA Habye 3Ha4eHHs B iHTepBani {—1;%]

10 Mpunag ans BAMIPY rMMOUHM BOAOKMMM Aa€e CUCTEMATUUYHE 3aHK-
XXeHH$ Ha 1M. CepeaHbOKBaapaTUUHe BiAXUNEHHS MOMWUNKU Npunagy Aopi-
BHIO€ 0,5 M.

1) 3HainT MMOBIPHICTL TOrO, WO NMOMWUSIKA BUMIPY He MepeBULLMTb
1,5 Mm.

2) 3anucatn opMynu LWINLHOCTI po3noginy I yHKUiT po3noginy
MOMWUSIKA BUMIpY. MpunyctuTn, Wo 06yMOB/IeHa BeNNYMHA PO3MO/iNeHa 3a
HOPMa/lbHVM 3aKOHOM.

11 [aausaTb BUMIpIB Yacy, He0bXigHOro A4 NPOXOMAPKEHHSA BCbOrO
MapLUpyTy aBTOBYCOM, Aanu HacTYMHi pe3ynbTaTth (Y XBUIMHAX):
240 256 276 262 262 284 280 298 300 260
280 310 318 338 338 340 350 360 366 354

3HanTV AoBipYi iHTEpBaNN ANA CEPeAHbOro Yacy MPOXOMKEHHS Ma-
pwpyTy 3 HaginHicTio 0,99 i cepelHbOKBAAPATUYHOIO BIAXU/IEHHS Bif, Ce-
PeAHbOro 3HayYeHHs 3 HaginHicTio 0,95. MepeabavaeTbes, WO 06YMOBIEHa
BEe/IMYMHA PO3MOJifeHa 3a HOPMa/lbHUM 3aKOHOM.

12 [aHi ekcnepuMeHTYy HaBefieHi B Tabnuui 39 B 6e3p0o3mipHOMY BU-
rnagi. MoTpi6Ho:
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a) nobyayBaTy KopensuiiHe nore;

6) BMCMOBMTK TiNOTE3Y NPO BWA CTATUCTUYHOI 3a/IeXHOCTI MK X i
Y, BU3HAUUTU KOeiLiEHT KOpenauil i TICHOTY NiHINHOro 3B'A3KY;

B) 3HaNTW PIBHAHHS NiHIT perpecit;

) nobyaysaTu NiHit0 perpecii.

Tabnmua 39
X | 27|46 |63 |78 ] 92 106|120 134 | 14,7
Y |170(162 (133|130 9,7 | 99 | 62 | 58 | 57

BapiaHT 18

1 3 pecATn noTepeiHux 6INeTiB BUrpawHUMK € ABa. BusHauutu
MMOBIPHICTb TOrO, LLO Ccepef Y3ATUX HaBMaHHS N'aTu GineTiB ABa BUsB-
NATLCS BUTPALLHUMW.

2 /AMOBIpHICTb TOrO, L0 AeTaslb, BUrOTOBMEHA Ha NEPLUOMY BepcTaTi,
Oyae nepLIOCOpPTHO, AopiBHIOE 0,7. MNpy BUroTOB/EHHI TaKoT X AeTasi Ha
Apyromy Bepcrtati LA MMOBIPHICTL AopiBHioe 0,8. Ha 1 - My BepctaTi
BUrOTOB/IEHI 2 AeTani, Ha 2 - My BepcTaTi — 3 AeTasi. $ka MMOBIpHICTb To-
ro, L0 BCI AeTasli BUABATLCA NEPLUOCOPTHUMN?

3 3a 3agaHol HafiHicTio enemenTis: P1=0,7; P2=0,8; P3=0,1,
P4=0,2, po3paxyBaTu HafilHICTb cxemu (puc. 32):

PucyHok 32

108



4'Y uexy BUrOTOBNAOTb AesKi OyaiBenbHi AeTani, KOXHa 3 AKX MO-
Xe 6yTn aeekTHOK 3 iMoBipHicTo 0,01 [deTanb nepeBipsETLCA KOHTPOE-
pOM, L0 BUABNSAE aedekT 3 iMoBIpHIcTO 0,95. Kpim TOro, KOHTPONep MoXxe
NMOMMWNKOBO 3abpakyBaTu rapHy fetanb 3 imoBipHicTio 0,05. BusHauntu
MMOBIPHICTb TOrO, L0 AeTasb Oyae 3abpakoBaHa.

5 IMOBIpHiCTb BUrpaLLy Ha 6ipxi npoTarom AHs — 0,3. Aka iMoBip-
HIiCTb X04a 6 0AHOro BUrpaLLy NPOTAroM TPbOX AHIB?

6 [n1s OCNiAiB Ha MiLHICTb BUroTOBNeHO 5000 3pa3kis. IMOBIpHICTb
PYWHYBaHHSA 3pa3Ka Yepe3 BUMaAKoBi AeeKTU MOro CTPYKTYpPWU AOPIBHIOE
0,2 BusHaunTt MMOBIPHICTb pyiHYBaHHSA: piBHO 80 3pasKiB; He MeHL 75 i
He 6inbLU 125 3pa3skis.

7 CepefiHili TepMiH CNy>6u TpaH3MCcTopa — 2 POKN. AKa MMOBIPHICTB,
LLL0 TPaH3MCTOpP BIAMOBUTL NPOTATOM MEPLLIOro POKY Cy»X6un?

8 Bunaakosa BenmumnHa X 3afaHa 3akoHOM posnoginy (taén. 40):

Tabnmus 40
Xi -3 -1 0 4 5
P; 0,2 0,3 0,1 p 0,1
3HanTun:

1) p;

2) (hyHKUit0 po3noginy F(x) i 11 rpadik;

3) matematunyHe cnogisaHHa M[ X ];

4) pucnepcito D[ X ] | cepefiHe KBagpaTuyHe BigxuneHHsa of X,

5) P (-3<X<4).

9 ®yHKLUIA po3noainy AesKol BUNaAKOBOI BE/IMUNHU 3afjaHa B TaKui

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

BusHaunt napametpu A i B, 3HalNTW BUPAKEHHS AN LWiNbHOCTI
IMOBIPHOCTI, MaTemMaTuyHe CNoAiBaHHSA i AMCMEPCito, a TaKoX MMOBIPHICTb
TOro, WO B1MNaAKOBa Be/iMyYnHa Habyde 3HavyeHHs B iHTepBani [-1/2; 1/2].

10 MTruedabprka npogae Sinua, Bara SKMx KonmeaeTbes Big 60 I oo
Qr.

1) 3HainTK BiACOTOK SAELb, Bara SiKUX He MeHLLe 75r.

2) 3anucaTi hopmynn LWinbHOCTI Po3noginy i PYHKLIT po3noainy su-
NaaKoBOl Barv OKPemo y3sToro anus. MNpunyctut, Wwo o6ymoBneHa Benu-
YMHa PO3MojifieHa 3a HOpMa/lbHUM 3aKOHOM.

11 Pe3ynbTatu rigponoriyHnX crnoctepeXxeHb npotarom 20 pokis 3a
BE/INYMHOKO PIYKOBOIO CTOKY PiKK (Y KyO. Ki/loMeTpax ) HaBefeHi HKYe:
081 079 08 081 08 081 08 08 081 081
080 0579 o080 083 079 0,78 0779 0,77 080 081

3HarTK [0BipYi IHTEPBaNM AN18 CePeAHbOro 3HaUYeHHS PiYHOrO CTOKY 3
HaginHicTio 0,95 i cepefHbOKBAAPATUYHOIO BiAXWNEHHSA Bif CepefHbOro
3HayeHHs 3 HagirHicTio 0,99. MNpunycTuTK, Wo 06yMOoB/eHa BEIMUYNHA PO-
3nofineHa 3a HOpMa/ilbHNUM 3aKOHOM.

12 [aHi eKcnepuMeHTy HaBefeHi B Tabnuui 41 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyayBaTy KopensuiinHe none;

6) BUCNOBUTW TiNOTe3y NPO BUA CTAaTUCTUYHOT 3a1eXHOCTI MiXK X |
Y, BU3HAYMTUN KOe(iLlieHT Kopensauii i TICHOTY NiHIAHOIO 3B'A3KY;

B) 3HAWTW PiBHAHHSA NiHIT perpecit;

) NobyayBaTu NiHIKO perpecii.
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Tabnuusa 41
X |102|04/06|08|10|12 (1416|1820
Y 3337|4043 (45|49 |51 |55]|58]6,2

BapiaHT 19

1 Y rpyni 12 yon., 4eTBEPO MatOTb CMOPTMBHI po3psaan. Bunaakosum
06pa3oM rpyna po3nogingeTbca Ha [ABi KOMaHAM. BW3HAUNTV MMOBIPHICTb
TOrO, WO B KOXHIN KOMaHAi BUABUTLCA PiBHA KiIbKICTb PO3PALHUKIB.

2 [1Ba CTpinbLi pobaaTh Mo OAHOMY NOCTPiNi. IMOBIPHICTb BNyYeHHS
B MilleHb A4 nepwioro popisHioe 0,7, a gna gpyroro 0,8. BusHauntu
MMOBIPHICTb NOPasKy MiLLeHi.

3 3a 3amaHoK HagiHicTio enemeHTiB: P1=P2=0,1; P3=0,9, P4=0,2,
po3paxyBaTy HafilHicTb cxemu (puc. 33):

PucyHok 33

4 40 % ycix npunagis, WO BMNYCKAaKOTbLCA, 36MparOTbCA 3

BUCOKOSIKICHUX fieTanen, a iHLWi - 3 AeTasnen 3BMyaiHoT AKOCTI. HaginHicTb

111



npunagy, 3ibpaHoro 3 BUCOKOSIKICHUX AeTasel, fopisHioe 0,95, a 3i6paHoro
3 leTanen 3BnyainHoi akocti — 0,7. Mpunag BUNpobyBascsA NPOTAroM yacy t
i NpautoBaB 6e3BiAMOBHO. 3HaNTV NMOBIPHICTb TOrO, WO Npunag 3ibpaHuii
3 BUCOKOSIKICHUX fieTanel.

5 Mpw nepefadi NOBiAOMMIEHHS UMOBIPHICTb NEPEKPYYyBaHHSA OHOI0
3Haka fopiBHIoe 0,1 B13HauMTV MMOBIPHICTbL TOrO, WO MOBIAOM/EHHS 3 [e-
CATW 3HAKIB MICTUTb He BiflbLL [BOX MepeKpyYyBaHb.

6 3a 3miHy BurotoenseTbca 2000 OAHOTUNHUX BY3/IB AEAKOro npu-
nafy. IMOBIpHICTb TOrO, LLO BY30n [OBEAETLCS BiANpaBUTW Ha JOAATKOBE
pPerynioBaHHs, AopiBHIOE 0,4. AIMOBIPHICTb TOTO, WO KifbKICTb TaKuUX BY3-
nis He nepesnwnTb K, gopisHioe 0,95. MoTpi6bHO 3HanTK K.

7 Y cepefHbOMY Ha 1 M” MOBEPXHi LUTYYHOrO CynyTHUKA Nonajae 3a
yac oro po6oTn Ha opb6iTi 400 MiKpOMeTeopUTIiB. BM3HAUNTU NMOBIPHICTb
B/lyYEHHS Ginbllue 5 MIKPOMETEOPUTIB Ha CK/I0 iNtoMiHATOpa, AKLLO MOro
nnoLa AopisHoe 100 cm?.

8 Bunaakosa BenmumnHa X 3aflaHa 3akoHOM posnoginy (tabn. 42):

Tabnunua 42
Xi -2 0 1 3 5
P 0,3 0,1 p 0,1 0,2
3HanTun:

1p;

2) (hyHKUIt0 po3noginy F(x) i i rpagik;

3) matemaTn4yHe cnodisaHHa M[ X ];

4) pucnepcito D[ X ] i cepefHe KBagpaTuyHe BigxuneHHs of X1,

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

9 ®yHKUIA po3noainy AesKoT BUNAAKOBOT BEIMUMHN 3aflaHa B TaKuid
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cnocio:

0, X <1,
F(X)=<A+Bx*, 1<x<2,
1 X>>1.

BusHauntn napametpu A i B, 3HaTV BUPaXKEHHA [ANS  LWiNbHOCTI
IMOBIPHOCTI, MaremaTvyHe CrofiBaHHsA, a TaKoXX MMOBIPHICTb TOrO, LLO
BUMafKOBa BeNMunHa Habyfe 3HayeHHsi B iHTepBani [-1/2; 1/2].

10 TuToma Bara NpPoA0BO/IbYMX TOBAPIB Y TOBAPOOLIry B cepeiHbO-
My cknagae 75%. CepefHe KBagpaTuUyHe BiAXUNIeHHSA fOPiBHIOE 1%.

1) 3HalTXU MMOBIPHICTb TOrO, WO B MOTOYHOMY pOLi NMMTOMa Bara
MPOAOBO/bYMX TOBAPIB Yy TOBApPOOOLIry nepeBULLUTL 76%.

2) 3anucaty (hopMyu LLIMLHOCTI PO3MoAiny I PyHKLIT po3noginy ans
BMMAAKOBOro BiJXWU/MEHHS MUTOMOI Bary NpofoBO/IbYMX TOBapiB Y TOBapoO-
06iry Big 75%. lNpunyctuTn, WO 06YMOB/EHA BENIMUYMHA PO3MofisieHa 3a
HOPMa/IbHUM 3aKOHOM,

11 OpHakoBi 3pasKn [esKoro CrnjaBy MOBWHHI MICTUTK PIBHO Tpw
rpamu cpi6na. JocnigkeHHs 20 3paskiB Aaso HacTynHi pesynbtatn (Y Mi-
nirpamax):

22960 32010 22980 33000 22950 33000 33040 33010 22980 33000
22980 33000 22950 22960 33010 22980 33000 33000 22960 33010
3HalTK O0BipYi iIHTEpBaNX AN CepeaHbOro 3MicTy cpibna 3 HafiHic-
T0 0,95 i cepeHbOKBAAPATUYHOIO BiAXMNEHHA Bij CepeHbOro 3Ha4YeHHs 3
HaginHicTio 0,99. MpunycTnTK, WO BU3HAYeHa Be/MuMHA Po3nofineHa 3a
HOPMaJIbHUM 3aKOHOM,

12 [aHi eKcnepumeHTy HaBefeHi B Tabnuui 43 B 6e3po3mipHOMY
BUrnsaai. MotpiéHo:

a) nobyayBaTu KopensuinHe none;

6) BMCNOBWTU rinoTe3y Npo BWA CTaTUCTUYHOT 3a/1eXHOCTI MK X i
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B) 3HANTW PIBHAHHSA NIHIT perpecit;

) NobyayBaTu NiHIKO perpecii.

Tabnuua 43
X 1121823 |31 |41 |46 |52 | 67| 83
Y |5,01|4,72|4,07|381)|3,40]|3,64 3,11 288|283
BapiaHT 20

1 Y rpyni 11 40NnoBiK, LLECTEPO 3 AKUX MAKOTb MepLUi CNOPTUBHI PO3-

paau. BusHaunTy MMOBIPHICTb TOro, LIO cepesl 5 BMMAAKOBO 06paHMX

CMOPTCMEHIB BUSIBUTBLCS TPY NEPLLOPO3PSAAHMKMN.

2 MexaHi3M CKNafaeTbCs 3 TPLOX BY3iB. VIMOBIpHiCTL 6paky npu

BUIOTOB/IEHHI NepLuoro Bysna gopisHioe 0,08, gpyroro By3na — 0,12 i Tpe-

Tboro — 0,01 B3HauMT1 MMOBIPHICTb TOrO, LLO MPU BUIOTOB/IEHHI MeXaHi-

3MY TiNIbKK APYrnid By30/1 6pakoBaHMWiA.

3 3a 3agaHol HapginHicTio enemeHTiB: P1=0,6; P2=0,2; P3=0,8;

P4=0,7, po3paxyBaTun HagiHICTb cxemu (puc. 34):

3

PucyHok 34

4 'Y naptii 3 600 pagionamn 200 BAroTOB/EHI Ha NepLIOMY 3aBOf|,

250 - Ha Apyromy i iHLwi - Ha TpeTboMy. IMOBIpHICTb TOrO, L0 namna, BU-
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roToB/IeHa Ha NepLIOMY 3aBOAi, BUABUTLCA CTaHAAapPTHOWO, aopiBHioe 0,97,
Ha apyromy — 0,91, Ha TpeTbomy — 0,95. HaBMaHHA y34Ta namna Buasuiaca
CTaHAapPTHOW. BM3HAUMTU MMOBIPHICTL TOrO, WO BOHa BWUIOTOB/IEHA Ha
MepLLIoOMY 3aBOA;.

5 POGITHUK 06CNYroBye N'ATb BEPCTATIB, KOXHUI 3 AKUX MOXe BUNTH
3 nagy npoTArom 3MiHKM 3 iMoBipHicTo 0,01 BU3HauUTK AMOBIPHICTb TOrO,
L0 LLIOHaMEHLLIE YOTMPKW BEpCTaTh NPOPO6/ISTL YCHO 3MiHY.

6 B ycbomy 6YAMHKY TYPTOXUTKY BUKOPUCTOBYHOTLCA 600 enekTpo-
Nnamn, KOXKHa 3 AKX MOXke 3 iMOBIpHICTIO 0,3 neperopitTi paHill, HixX Mpo-
pPoOUTL MOKNaAeHNA TepMiH. BM3HAUMT MMOBIPHICTb TOrO, L0 3a AaHWK
TepMiH foBeaeTbCa 3aMiHMTK 6inbl 200 enekTponamn.

7 Y BIAAIN BUH 3BEPTalOTbCA B CEpefHbOMY TpU nokynuis 3a 40 XB.
fAka MMOBIPHICTb, WO 3a FOAMHY Y Bifdin BUH 3BEPHYTLCA Oiflbll TPbOX
MOKynuiB?

8 Bunagkosa BennymHa X 3afjaHa 3akoHOM po3noginy (tabn. 44):

Tabnuus 44
Xi 1 2 4 5 7
Pi 0,1 0,2 p 0,3 0,3
SHanTK:

1p;

2) (hyHKUit0 po3noginy F(x) i i rpadik;

3) matematunyHe cnogisaHHa M[X];

4) pncnepcito D[X] i cepefHe KBagpatuyHe BigxuneHHs o[X];

5) P (2<X<7).

9 LLLiNbHICTb IMOBIPHOCTI [AesKOi BMNAaAKOBOI BENMYNHN 3a[aHa B Ta-

KW cnocio:
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0, x<1,
f(X)=7AX, 1<x<2,
0, X >2.
BusHauntn KoediyieHT A, (PYHKLIO po3noAiny, MateMaTuyHe Cno-
AiBaHHA, a TaKOX WMMOBIPHICTb TOrO, WO BMNAAKOBA BeMMYMHA Habyae

3HAYeHHs B iHTEpBa [%ﬂ

10 CepeaHii picT YONOBIKIB Yy AaHOMY perioHi aopisHioe 175 cMm. Ce-
peHbOKBaAPaTMYHE BiAXNNEHHS POCTY A0piBHIOE 10 cMm.
1) 3HainTV BiACOTOK Y0/I0BIKIB, PICT SIKMX MepeBuLLye 175 cm.
2) 3anucaty ¢opMynu LWINBHOCTI po3noAiny i (yHKUIT po3nodiny
3POCTY YO/OBIKIB.
11 ABaguAaTuNITHI BUMIPU TOBLUMHK NbOAY B CiYHI | IIOTOMY Ha akBa-
TOpIT BOAOVMUMLLA Jann HACTYMHI pe3ynbTaTn (y CaHTUMeTpax):
61 62 64 66 62 68 63 65 62 65
58 65 61 63 65 66 65 62 58 62
3HainTV foBipdi iHTEpBaNN ANS cepefHbOT TOBLUMHWN NbOAY 3 HagivHi-
cTto 0,95 i cepeHbOKBaAPATUYHOIO BiAXWUNEHHS Bif CePefHbOro 3HaYeHHS
3 HagilHicTio 0,99. Ma€eTbcs Ha yBa3i, L0 00YMOBMEHWNIA NapaMeTp Po3mno-
AiNeHNIA 32 HOPMaIbHUM  3aKOHOM.
12 [aHi eKcnepuMeHTY HaBefeHi B Tabnuui 45 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:
a) nobyaysaTy KopensuiHe rnone;
6) BUCNOBUTW TiMNOTe3y NPO BUJA CTAaTUCTUYHOT 3a1eXHOCTI MK X |
Y, BU3HAUMTU KoedillieHT Kopensauii i TICHOTY NiHIAHOIO 3B'A3KY;
B) 3HANTW PIBHAHHSA NIHIT perpecit;

) nobyayBaTu NiHIt0 perpecii.
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Tabnuus 45
X |21 24 | 28| 30 | 34 |35 | 36 | 39 | 40
y (1813|1413 |12 |11|10 11|08

BapiaHT 21

1 € 6 geTanen nepLloro ratyHky, 5 - ogpyroro, 4 — TPeTbOro raTyHky.
$ka MMOBIPHICTb TOrO, WO cepes TPbOX BUMaAKOBO 06paHuX feTaseil Bu-
ABNATLCA AeTasi BCIX IaTyHKIB?

2 PagucT Tpuui BUKIMKAE KOPECTIOHAEHTA. MOBIPHICTb TOrO, L0
Oyfe NPUAHATUIA Nepwnii BUKNKK, AopisHioe 0,2, apyruii BUKNNK — 0,3,
TpeTini BUKNMK — 0,4. FAKa NMOBIPHICTb TOrO, L0 KOPECMNOHAEHT MOYyeE BU-
KNNK?

3 3a 3amaHoK HagiHicTio enemeHTiB: P1=P2=0,8; P3=0,1, P4=0,2,

po3paxyBaTu HafiHICTb cxemu (puc. 35):

PucyHok 35
4 na cknafaHHs HagxoasTb AeTani 3 MapKoK TPbOX 3aBofiB. 3 Map-
Koo 3aBody Nel HaaxoamTb 45% ycix AeTanei Ta MMOBIPHICTb TOrO, LU0
fleTanb HecTaHAapTHa - 0,01; 3 mapkotro 3aBoay Ne2 HagxoamTtb 30% feTa-

Neil Ta UMOBIPHICTb TOrO, WO AeTaslb BUABUTLCA HecTaHaapTHo — 0,015; 3
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Mapkoto 3aBogy Ne3 HagxoauTb 25% YycCixX AeTasied Ta WMOBIPHICTb TOrO,
WO AeTanb BUABUTLCA HecTaHAapTHOK — 0,02 3HailTM MMOBIPHICTb TOTO,
fKa HeCcTaHJapTHa feTasb, WO Hagilwna Ha 360pKy, HaneXxuTb 3aBogy No2

5 AMOBIpHICTb TOrO, LIO €NeKTPUYHA NaMna npopobuTb He MeHLL
1000 4, popisHtoe 0,6. BM3HauMT MMOBIPHICTL TOrO, WO Xo4ya 6 oAHa 3
M'ATX namn NPopobuTb BECh LI TEPMIH.

6 OTK nepesipsie Ha cTaHgapTHicTb 900 feTaneii. IMOBIpHicTb Toro,
O [eTaslb BUSBUTLCSA CTaHAApTHOH, A0piBHIOE 0,9. BM3HauMTW MMOBIp-
HICTb TOro, WO B NapTii, WO MNepeBipsaeTbCA, CTaHAAPTHUMWN BUABNATLCA He
6inbw 830 peTanen.

7 Ha gucneTtyepcbKuid MyHKT Yy cepefHbOMY HaAXOAWTb TPW 3aMOB-
NEHHSI B XBU/IMHY Ha Takci. BU3HauMTV MMOBIPHICTbL TOrO, L0 3a ABi XBU-
NNHW Hagige: a) He B6iNnbLLU TPbOX BUKNKIB; 6) PiIBHO M'ATb BUK/IMKIB.

8 Bunazkosa BenmumnHa X 3aflaHa 3akoHOM po3noginy (tabn. 46):

Tabnuus 46
Xi -3 -2 -1 0 4
P; 0,2 0,1 p 0,3 0,1
3HanTu:

Dp;

2) (hyHKUIt0 po3noginy F(x) i 1T rpagik;

3) matematuyHe cnogisaHHa M[X];

4) pucnepcito D[X] i cepegHe KBagpaTuyHe BigxuneHHa o[X];

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

9 LLiNbHICTb IMOBIPHOCTI [AeAKOi BMMaaKoBOT Be/IMYNHN 3aaHa B Ta-

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

BusHauntn KoediyieHT A, (DYHKUIO po3noginy, maTtemaTtuyHe Cro-
AiBaHHA | AUCNEPCIito, a TaKOX MMOBIPHICTb TOro, WO BUMafKoBa BENNYU-
Ha Habyfe 3HayeHHs B iHTepBani [-0,5; 0,5].

10 doHaoBiIALaYa MO NI0L00BOYEBMX 3aBOAAX Y CepejHbOMY CKafae
0,8 rp.oa. CepefHe KBagpaTU4He BiagXunneHHs gopisHioe 0,2 rp.og.

1) 3HalTK MMOBIPHICTb TOrO, LIO B NOTOYHOMY poui (hoHAOBIAAAYA
nepeBuWNTL 1 rp. o4,

2) 3anucaty hopmynn LWiNbHOCTI po3nodiny i PyHKUIT po3noainy ans
BUMaKOBOIO BigXMNeHHA (DOHAOBIALAYI Bif CepeHbOro 3Ha4YeHHS.

11 TMpwn po3pobrieHHI TexHoNorii BUPOOHMLITBA HOBOro Marepiany
3po6neHo 20 npob i oTpUmaHi HacTynHi pe3ynbtaty (Y BiACOTKax):
1,8 2,3 1,5 1,8 2,5 1,8 2,3 2,6 15 1,8
2,5 3,0 1,8 2,3 2,8 1,5 1,8 2,5 2,5 1,8

3HalTK O0BipYi iHTEpBan AN CepefiHbOro BiACOTKA 3 HaAiMHICTHO
0,95 i cepegHbOKBAAPATMYHOIO BIAXWIEHHS Bif CepefHbOro 3HayeHHs 3
HaginHicTio 0,99. MepenbayvaeTbes, WO 06YMOBEHa BENNYMHA PO3NOAine-
Ha 32 HOPMa/lbHUM 3aKOHOM.

12 [aHi ekcnepuMeHTYy HaBefeHi B Tabnuui 47 B 6e3po3mipHOMY BU-
rnagi. MoTpiéHo:

a) nobyayBaTu KopensiyinHe none;

6) BMCNOBWTU TinoTe3y Npo BWA CTaTUCTUYHOT 3a/1IEXKHOCTI MK X i
Y'; BU3HAUUTK KOeiLieHT Kopensauii i TICHOTY NiHIAHOro 3B'SI3KY;

B) 3HANTW PIBHAHHA NiHIT perpecit;

) nobyayBaTu NiHit0 perpecii.

119



Tabnunua 47

X 120,10 07|06 |05]0403]02]01
Y | 51|98 163|143 169|264 |229|27,5]| 30,2

BapiaHT 22

1 3 10 6inetiB BUrpaWHUMK € 2 BM3HAUNTKM MMOBIPHICTb TOrO, LIO
cepefl y3aTUX HaBMaHHS 5 6ineTiB BUABUTLCA OfMH BUPALLIHWIA.

2 CTpinawTb Mo fAesKin uini, MIMOBIPHICTb BIyYeHHS B Ky MpU of-
HOMY nocTpini fgopisHoe 0,2 TloCTpinM NPUMNUHAKOTLCA MPU MEPLLIOMY
B/IyY€HHI. 3HANTW MMOBIPHICTb TOrO, WO 6yAae 3p06/1eHO PiBHO 6 NOCTPIIB.

3 3a 3agaHol HafinHicTio enemeHTis: P1=0,9; P2=0,3; P3=0,5,
P4=0,6, po3paxyBaTu HafilHICTb cxemu (puc. 36):

2
1
L 3| 4
3 |—,
1 I —
3
PucyHoK 36

4 Ha [BOX BepcTaTax BMPOONAETLCA OAHAKOBa MpoAykuis. MNpoayk-
TUBHICTb MEPLLIOro BepcTara B ABa pasun Oifbllue NPOAYKTUBHOCTI APYroro.
AMOBIpHicTb NnosiBM 6paky Ha nepLuomy sepctarti 0,1, Ha gpyromy — 0,15.
BurotoBneHi 3a 3mMiHy AeTani CKnafatTbCA B KOHTEWHep. 3HaWTK MOBIp-

HiCTb TOro, L0 BMNAAKOBO 006paHWi 3 KOHTelHepa BUPI6 He BUABUTLCH
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BpakoBaHuM.

5 BTK nepeBipsie fesiki BUPoOM, KOXHUIA 3 AKX HE3aIeXHO Bif, iH-
lWKnX 3 imoBipHicTio 0,02 MOXKe BUSBUTUCA AePEKTHUM. BM3HAUMUTN MMOBI-
PHICTb TOrO, WO 3 AeB'ATU AeTasel AeheKTHUMU BUSBNATLCA He Oinblue
[BOX.

6 Y uexy npautoloTb He3aleXXHO OAWH Bif OLHOrO B OAHAKOBOMY
pexxumi 100 BepcTarTiB, efeKTPONPUBIA SKMUX BKAOYeHWd npotarom 0,8
YCbOro Yacy po60oTu. BM3HaunTK MMOBIPHICTb TOrO, WO B A0BI/IbHO Y3ATUN
MOMEHT Yacy BUABNATLCA BKAOYeHMMM Big 70 0 86 BepcTaris.

7 Y cepeflHbOMY Ha CTaHLilO LUBMAKOT AOMOMOIM MPOTArOM FOAUHM
HaaxoauTb 12 BUKIUKIB. 3HAWTK MMOBIPHICTbL TOrO, WO 3a ABaAUSTL XBU-

NWH  Hadinge: pPiBHO YOTUPY BUKNNKK; He GiNbLU LWECTU BUKIUKIB.

8 Bunagkosa BennymHa X 3afjaHa 3akoHOM po3noginy (tabsn. 48):

Tabnuugs 48
Xi -5 2 4 5 6
P 0,4 0,1 0,2 p 0,1
3HanTu:

1p;

2) (hyHKUiIt0 po3noginy F(x) i 1i rpadik;

3) matemaTuyHe criogiBaHHa M[X];

4) pncnepcito D[X] i cepeaHe KBagpatuyHe BigxuneHHa o[X];

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

9 LLLiNbHICTb IMOBIPHOCTI 4esKOT BUMaLKOBOI Be/IMYMHX 3afaHa B Ta-

KW cnocio:
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0, x<0,
f(X) =4 A1+ Xx),0<x<3,
0, X2 3.

BusHaunt - KoeilieHT A, (PYHKUIHO po3noginy, MaremMaTtuyHe

CrofiBaHHs, a TaKOX MMOBIPHICTb TOrO, WO BWMNagKoBa BeMYMHA Habyde

] .
3Ha4YeHHA B IHTepBasll |:§,7Z':|.

10 Mpunag ANA BUMIPY KPOB'SHOrO TUCKY CUCTEMATMUYHO 3aHWKYE
TUCK Ha 10 ogmHMub. CepefHbOKBagpaTNUYHe BIAXUIEHHA NOMWIKK Npuna-
AY OOPIBHIOE 5 0ANHULAM.

1) 3HainT! MMOBIPHICTb TOrO, WO MOMWU/IKA MPU BUMIPI KPOB'SHOIO
TUCKY He NMepeBnLLnTL 15 ognHNLG.

2) 3anucaty (YOpMy/nn LWINbHOCTI Ta (PYHKUIT po3noginy NoMUIKM
npunagy.

11 lMNpoBeseHI BUMIPWU KiNIbKOCTI OMagis, L0 BMNaIW, Y XKOBTHI 3a Me-
piog y 15 pokiB AN AaHoi MicLeBOCTI Aann HacTynHi pesynbtatu (y mini-
MeTpax):

99 125 103 92 100 109 118 106
116 98 140 122 101 120 131

3HanTK J0BipYi iHTEPBANM ANS CepeiHbOr0 3HAYEHHS KiflbKOCTi ona-
AiB, 3 f0BipeHO0 iMoBiIpHICTIO 0,99 i cepeHbOKBAAPATUYHOIO BIAXWUIEHHS
Bifl CepeiHbOro 3HayeHHs 3 HaginHicTio 0,95. MNMepeabayaeTbes, WO 06yMo-
B/IEHa BeNIMUYNHA PO3MNOAiNeHa 3a HOPMa/lbHM 3aKOHOM.

12 [aHi eKcnepuMeHTy HaBefeHi B Tabnuui 49 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyayBaTy KopensuinHe none;

©) BUCNOBUTW TiNoTe3y NPO BUf CTAaTUCTUYHOT 3aNeXHOCTI MK X |

Y; BU3HAUNUTK KOoeiLlieHT Kopenauii i TICHOTY NiHINHOro 3B'I3KY;
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B) 3HANTW PIBHAHHA NiHIT perpecit;

r) nobyayBaTu NiHit0 perpecit.

Tabnuua 49
X 103025020 |0,14 | 0,12 | 0,10 | 0,09 | 0,08 | 0,05
Y | 5045|7065 )|95|90 113 9,2 | 11,8
BapiaHT 23

1 3 36 6inetiB BUrpawHUMK € 5. BU3HAYUTN MMOBIPHICTb TOrO, WO

cepef, y3aTUX HaBMaHHSA 5 BiNeTiB BUSBUTLCS PIBHO 3 BUTPaLLHMX.

2 ABOHEHT 3a0yB OCTaHHIO UUgpy HoMepa TenedoHy i Habupae 1 Ha
BMaHHS. BM3HauYMTN MMOBIPHICTb TOrO, WO NOMY A0BEAETLCS A3BOHUTU He
BiNbLL, HDX Y TPW MiCUS.

3 3a 3agaHo HafinHicTio enemenTiB: P1=0,1; P2=0,4; P3=0,5,

P4=0,2; P5=0,3; P6=0,2, po3paxyBaTu HagilnHIiCTb cxemu (puc. 37):

4 [esKi BMPOOU NepeBipstOTbCA HA CTaHAAPTHICTb ABOMA KOHTpO/e-

PucyHok 37
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pamu, npuyomy nepinii nepesipse 60%, a gpyruin - 40% yciei NpogyKLUii.
AMOBIpHICTb TOrO, WO CTaHAAPTHUI BUPI6 Gyde BU3HAHO CTaHAAPTHUM
npu nepesipui NepwmnM KOHTposiepom, gopisHioe 0,95, a gpyrum — 0,9
(FKICTb MepeBIPKN KOHTPO/EPIB 3a/1eXUTb Bif, IXHbOT KBasliikauii). BusHa-
YMTU MMOBIPHICTb TOrO, WO CTaHAapTHWUI BUPIO Oyde BU3HAHO CTaHAapT-
HUM.

5 Po6buTbcs 10 He3aNeXHMUX NocTpinis no wini. IMOBIpHICTb BAyueH-
HA NpK1 ogHOMY nocTpini 0,25. 3HaTV MMOBIPHICTb HE MeHLLE 3 B/yYeHb.

6 IMOBIpHICTb TOrO, SIKi KyNbKW, L0 BUrOTOBASIOTLCA AN MiALIMM-
HUKIB, He BK/afarTbCa B NpunycTumi po3mipu, gopisHioe 0,1 BusHauntu
MMOBIPHICTb TOro, Wo B napTii 3 1000 WTyK, 3a6pakoBaHNX KY/bOK 3a/n-
LUMTbCA He GinbLy 240.

7 Y Kamepi BincoHa thikcyeTbea 30 3iTKHEHb YacTOK Y roAvHy. 3Hain-
TW MMOBIPHICTb TOrO, LLO NPOTArOM OAHIET XBUNNHW: He BiAOYyAeTbCs XKO[-
HOro 3ITKHEHHS; Bif0YAeTbCA 6iNlbll OAHOI0 3iTKHEHHS; Bif0YAeTbCA OifbLL
NBOX 3ITKHEHb.

8 Bunaakosa BenimumnHa X 3afiaHa 3akoHOM posnoginy (taén. 50):

Tabnmuya 50
Xi -3 -1 0 1 4
Pi 0,1 0,1 P 0,3 0,2
3HanTn:

1p;
2) (hyHKUit0 po3nodiny F(x) i i rpadik;
3) matemaTtuyHe cnogisaHHa M[X];
4) pucniepcito D[X] i cepegHe KBagpaTuyHe BigxuneHHa c[X];
5) P (-1<X<1).
124



9 LWiNbHICTL IMOBIPHOCTI BMNAAKOBOI BENNYMHU 3afjaHa B TaKui

cnocio:
0, x<0,
f(x) =1 ABXx+1),0<x<2,
0, X>2.

BusHaunTi KoeilieHT A, (yHKLIKO po3noainy, MatemaTU4He Croai-

BaHHS, a TaKoXX MMOBIPHICTb TOro, L0 BUMNagKoBa BeNMYMHa Habype 3Ha-
YEHHA B iHTepBa Eﬂ

10 Bpoxaint a6nyk, 3i6paHuiA 3 OLHOIO [epeBa, PO3PI3HAETHCA 3a
KINbKICTIO LYKpY B nnogax. [nd gaHoro gepesa 3MICT LYKPY B niogax Ko-
NMBaeTbLCA Big 7% [0 13%.

1) 3HainTn BiACOTOK AGNYK, 3MICT LYKPY B AKNIA He HKYe 11%.

2) 3anvcaTy opmynn WiNbHOCTI PO3MoAiny i PYHKLIT po3noainy Bu-
MafKoBOro BifCOTKa LlYKPY B OKPEMO B3ATOMY S0/yL.

11 [laHO 3Ha4eHHA NPOMDKKIB Yacy (nepeps Yy rasonocravyaHHi Moc-
KOBCbKOT 061aCTi, BUK/IMKAHNX YLIKOPKEHHAMM Ha ra3onpoBojax cepef-
HbOIO i BUCOKOIO TUCKY) Y roguHax:
10 22 26 30 40 13 23 28 30 43 15 25 30
50 30 15 25 30 34 40 20 25 30 38 60

3HanTy foBipYi IHTepBaIM A4/19 CEPefHbOro 3HaYeHHS MPOMIKKY Yacy
3 floBipeHoto iMoBIipHICTIO 0,95 i cepefHbOKBaAPATUYHOMO BIAXWUIEHHS Bif,
cepefHbOro 3HavyeHHs 3 HaginHicTio 0,99. MepenbavaeTbes, WO 06ymMoBne-
Ha Be/IMYMHa PO3nogisieHa 3a HOPMaJIbHUM 3aKOHOM.

12 [aHi eKcnepuMeHTYy HaBefieHi B Tabnuui 51 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyaysaTu KopensuinHe norse;

6) BUCNOBUTK TiNOTe3y NPO BUA CTAaTUCTUYHOT 3a1eXHOCTI MK X i
Y'; BU3HQUNTW KOeMILiEHT KOPenAuii i TICHOTY MiHINHOrO 3B'A3KY;
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B) 3HANTW PIBHAHHA NIHIT perpecit;

r) nobyayBaTu NiHit0 perpecii.

Tabnunua 51
X (3015|1007 06 |05]|04]|03]|02
Y [11,8]19,7|50,7 | 46,7 | 43,7 | 49,9 | 51,1| 72,9 | 80,3

BapiaHT 24

1 Po3rnsgatoTbCst BCINSKI M'ATU3HAYHI ymcna. BusHaumtn iMmoBip-
HIiCTb TOrO, WO BCi UM(PU BUMNAAKOBO 06paHOro N'ATU3HA4YHOro Ymncnia pis-
Hi.

2 [Ba CTpifbLi 3p06unu no nocTpiny B MilleHb. VIMOBIpHICTb BAy-
YEHHS B MiLLEHb A8 NepLuoro cTpinbua gopisHwoe 0,6, ana apyroro — 0,9.
#AKa MMOBIPHICTb TOrO, WO B MiLLEeHb NOTPaNWUAN ABi Kyni?

3 3a 3agaHol HafiHicTio enemeHTis: P1=0,2; P2=0,1; P3=0,2,
P4=0,3, P5=0,4, po3paxyBaTtu Hafi/HiCTb cxemu (puc. 38):

PucyHok 38
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4 € [Bi NapTii 0AHOTUNHUX BMPOGIB 3 12 1 10 WTYK, NPUYOMY B KOXK-
Hill NapTil - No ofHOMY 6pakoBaHOMY. Bupib, y3ATUIn HaBMaHHSA 3 NepLuoTl
MapTii, NepeknageHo B Apyry, nicng 4oro BMGMPaETbCA HaBMaHHA BUPI6 i3
ApYroi napTii. BU3Ha4yMTV MMOBIPHICTb TOrO, LLO B ApYruii pa3 byae BUTAr-
HYTWIA BpakoBaHWii BMPIO.

5 LLLo iMOBIpHiLLIEe — BUrpaTn B PIBHOCU/IBHOIO CYMNpPOTUBHUKA He Oi-
NbLLIE TPLOX YW HEe MEHLLE M'ATK NapTi 3 BOCbMW, AKLLO HIYNAHWUIA Pe3y/ib-
TaT BUKNHOYEHNIA?

6 Y MeH0 CTYAeHTCbKOI ifasibHi Tpy nepLumx 6ntoga - 6oply, posco-
NBHUK | Xapyo. IMOBIpHICTb TOrO, WO AOBINbHUIA CTYAEHT BisbMe 6OpLL,
popisHtoe 0,4. CKinbKn nopuin 6oplly mae 6yt NigroToBneHo, LWoo 3
IMoBipHIcTIO 0,9 3a40BONBHUTW MONUT, AKLWO TAanbHIO 3a 3MiHY BigBigye
400 4onoBiK?

7 Mpy MacoBOMYy BUPOBHULTBI IHTErpasibHUX CXeM MMOBIPHICTb NOsi-
BW 6paky gopisHioe 0,005. BM3HaunTy MMOBIPHICTb TOrO, WO B NapTil 3 600
BUPOGIB GpakoBaHNMW OyAyTh: &) He BiNbL HIXX TpY BUPOOU; 6) PIBHO YO-
TP BUpOOW.

8 Bunaakosa BenmumnHa X 3aaHa 3akoHOM posnoginy (tabn. 52):

Tabnunua 52
Xi -2 -1 1 2 3
P 0,2 0,3 0,1 P 0,1
3HanTu:

1 p;
2) (hyHKUito po3noginy F(x) i ii rpadik;
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3) matemaTuyHe cnogisaHHa M[X];
4) pucniepcito D[X] i cepefHe KBagpaTnyHe BigxuneHHs o[X];
5) P (-2<X<4).

9 LLiNnbHICTb IMOBIPHOCTI AeSKOi BUMaAKOBOI Be/IMYMHN 3afaHa B Ta-

KW cnocio:
0, x<1,
f(X)={AE, 1< x< 2,
0, X> 2.

BusHauntn KoegiLieHT A, (OYHKLIO po3noainy, mateMaTuyHe Cnogi-
BaHHS, a TaKoX MMOBIPHICTb TOro, L0 BMMNaJKoBa BeMyMHa Habyae 3Ha-
yeHHs B iHTepsani [0,5; 2].

10 MNuToma Bara NpoAyKLil BNacCHOro BUPOOHMLTBA B KOONTOprax y
cepefHbOMY cknagae 51%. CepeaHe KBagpaTU4He BiAXWMIEHHS [OPIBHIOE
6%.

1) 3HaliTM MMOBIPHICTb TOrO, WO B ManbyTHLOMY POLi MPOoAYKLis
B/IaCHOI0 BUPOBGHULITBA ByAae yKnafeHa B Mexax Bif 45% [0 55%.

2) 3anucaty (opmMynu LWiNLHOCTI PO3NoAiny i PyHKLIT po3noginy ans
BMNAAKOBOro BiAXWNEHHS NPOAYKLIT BNacCHOro BMPOGHUUTBA Bif 1T cepea-
HbOI 0 3HAYEHHS.

11 Ona BU3HAYEHHA MapKy LEMEHTY Oynn NpoBefeHi iCnuTK 3pasKiB
LIEeMEHTHOIr0 KaMeHI0 Ha CTUCK, L0 Aanv HacTyrnHi pe3ynbtatu (Kinorpam
Ha KB.CaHTUMETP):

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
3HanTK J0BIpYi iHTepBanM ANd CepefHbOro 3HayeHHs BMMIPHOBAHOI

BE/INYMHM 3 [JOBipeHO iMOBIpHICTIO 0,95 i cepefHbOKBAAPATUYHOIO Bij-
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XWNIEHHA BIf CepefHbOro 3HayeHHs 3 HaginHicTio 0,99. MNMepenbayvaeTbes,
LLLO0 BMMipHOBaHa Be/iMymMHa po3rnogisieHa 3a HopMasibHUM 3aKOHOM.

12 [aHi ekcnepuMeHTY HaBefleHi B Tabnuui 53 B 6e3po3mipHOMY BK-
rnagi. MoTpiéHo:

a) nobyayBaTu KopensiyinHe none;

6) BUCNOBUTK rinoTe3y NpPo BWf CTaTUCTUYHOT 3a1eXHOCTI MiXK X i
Y; BU3HAUNUTK KoeilieHT Kopenauii i TICHOTY NiHIAHOro 3B'3KY;

B) 3HaWTW PIBHAHHS NiHIT perpecit;

) NnobyaysaTu NiHItO perpecii.

Tabnmusa 53
X 1 2 3 5 10 20 30 | 50 | 100
Y 415|352 |4,08 325|291 262|241 230|121

BapiaHT 25

1 30 mynspiB, cepef KX 6 BALLOIO po3psay, PO3noAineHi BUNagKo-
BUM 06pa3oM Ha 3 6puragm rno 10 YONoBIK Y KOXHiN. HAKa MMOBIPHICTb TO-
ro, Wo BCI Mynsapv BALWLOIo po3psaay noTpanasaTb 40 NepLloi 6puragn?

2 Y nepwin ypHi 1 6ina i 4 yopHUX Kyni, y apyrivi — 2 6inux i 3 yo-
PHUX, Y TPETIN - 3 BINUX | 4 YOPHUX KyNi. 3 KOXHOT YPHW B35 NO KyIi.
$ka MAMOBIPHICTb TOrO, WO cepef BUMHATUX KyNb 6yae 1 6ina i 2 YopHUX
Kyni?

3 3a 3agaHow HafivHicTiO enemeHTiB: P1=0,1; P2=0,4; P3=0,3,
P4=0,2, P5=0,5, po3paxyBaTtu HafiliHIiCTb cxemun (puc. 39):
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PucyHok 39

4'Y TUpi € MATb Pi3HUX 33 TOYHICTIO GOK TBUHTIBOK. IMOBIpHICTb
B/ly4YeHHS B MilleHb 4719 JaHOro CTPifNbUA 3 HUX BIANOBIAHO AopiBHIOE 0,5;
0,6; 0,3; 0,7; 0,9. BU3HaUMTK UMOBIPHICTb B/TYYEHHS B MiLLEHb, AKLLO CTPI-
neupb poOUTL OAMH MOCTPIN 3 BUAAHOT HABMaHHSA FBUHTIBKN.

5 Cepell KOKOHIB LLOBKOBUYHOMO LUOBKOMpPAAa B AaHi napTii 70%
MICTSATb OCI6 XKiHOYOT CTaTi. BU3HauMTN MMOBIPHICTbL TOrO, LLO cepeq Aecs-
TV BMMAAKOBO BIAiOpaHMX 3 L€l NapTil KOKOHIB MICTUTb 0CI6 XIHOYOT cTaTi
CiM KOKOHIB.

6 3a gaHUMKU TeXHIYHOr0 KOHTPO/O B cepeaHbomy 10% BUroToBne-
HUX Ha 3aBOAl FOAMHWKIB BUMaratTb [0AATKOBOIO peryntoBaHHSA. Yomy
NOPIBHIOE MMOBIPHICTb TOrO, 1O 3 400 BUrOTOBMEHMX FOAVUHHUKIB HE MEHLL
350 WT. He 6yayTb MaTV NOTPedY B AOAATKOBOMY PeryntoBaHHi?

7 ABTOMaTM4yHa Tened)oHHa CTaHUia odepxye B cepefHbomy 300
BUK/IMKIB 3a roguHy. BusHaumTy MMOBIPHICTb TOrO, WO 3a AaHy XBUIMHY
BOHa OZePXXWUTb: PIBHO [ABa BUKINKM; OifibLL ABOX BUKIUKIB.

8 BunagkoBa BennymHa X 3afaHa 3akoHOM po3noginy (tabn. 54):

Tabnuusa 54
Xi -3 0 1 4 6
P; 01 0,2 p 0,3 0,1
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3HanTu:

1) p;

2) (hyHKUiIt0 po3noginy F(x) i 1i rpadik;

3) matematunyHe cnogisaHHa M[ X ];

4) pncnepcito D[X] i cepegHe KBagpatnyHe BigxuneHHs o[X];

5) P (-3<X<4).

9 LLiNbHICTb IMOBIPHOCTI [AeAKOI BWMNAAKOBOI BE/IMYMHN 3a[aHa B

TakKu crnocio:

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

BusHaunti KoegilieHT A, (hyHKLIKO po3noainy, MateMaTuyHe cnogi-
BaHHSA, a TaKOX MMOBIPHICTb TOrO, L0 BMMNAaAKOBa BENIMUMHA Habyae 3Ha-
YyeHHA B iHTepBani [1; 5].

10 BignoBigHO A0 CTAaTUCTUYHUX CMOCTEPEXEHb CepefiHil BpoXal
NweHnUi B faHOMY perioHi gopisHioe 25 u/ra. CepefHbOKBagpaTUYHe Bij-
XWUneHHs gopisHioe 0,4 u/ra.

1) 3HanTK, B CKIiNbKOX BiACOTKax BMNAAKIB BPOXain nepeBmwmnTb 30
u/ra.

2) 3anucaty hopmynn LWiNbHOCTI po3nodiny i PyHKUIT po3noainy ans
BMNaJKOBOr0 3HAUYEHHS BPOXAD MO POKax.

11 MpoBefgeHi icNUTK Ha PO3TAraHHs 3pas3kiB KOHCTPYKUINHOT CTani
AV HACTYNHI 3HAa4YeHHA [0S MaKCUMasibHOT Hanmpyru (Kinorpam Ha
KB.CaHTUMETP):

3200 4000 3800 4100 3400 4200 3700
3900 3200 4100 3800 4200 3500 4000 3900

3HaiiTK OoBipYi iHTepPBaIN ANS CePefHbOr0 3HAYEHHS MaKCUMasbHOI
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Hanpyru 3 HaginHicTio 0,95 i cepelHbOKBAAPATUYHOIO BiAXWUEHHSA Bif Ce-
PeAHbOro 3HadeHHs 3 HaginHicTio 0,99. MepenbayaeTbes, WO 06YMOB/eHa
Be/IMYMHA PO3MogisieHa 3a HOpMasibHUM 3aKOHOM.

12 [aHi eKCnepuMeHTY HaBefeHi B Tabnuui 55 B 6e3po3mipHOMY BU-
rnagi. MoTpi6Ho:

a) nobyayBaTy KopensuiiHe nore;

6) BMCNOBUTW TiNoTe3y NPO BUA CTAaTUCTUYHOT 3a1eXHOCTI MIXK X |
Y; BU3HAUNUTK KOoeiLlieHT Kopenauii i TICHOTY NiHINHOro 3B'I3KY;

B) 3HAWTW PIBHAHHSA NiHIT perpecit;

) NobyayBaTu NiHIKO perpecii.

Tabnmua 55
X 57 143 |38 |31 |27 |20 |17 |11 |07
Y 4,15 (3,52 4,08 |3,25 2,91 (2,62 (2,41 (23 |1,21
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NOOATKU

JopaTokK A
Tabnunua A.1 - 3HayeHHsb PYHKUIT ¢ = % g x/2

X 0 1 2 3 4 5 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
03| 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
1,010,2420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
11| 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 1989 1965
1,2 | 1942 1919 | 1895 1872 | 1849 1826 | 1804 | 1781 1758 | 1736
13| 1714 | 1691 | 1669 1647 | 1626 1604 | 1582 | 1561 1539 1518
1,4 | 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
15| 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
2,010,0540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
2,1 | 0440 | 0431 | 0422 | 0413 | 0404 | 0396 | 0388 | 0379 | 0371 | 0363
22| 0355 | 0347 | 0339 | 0332 | 0325 | 0317 | 0310 | 0303 | 0297 | 0290
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MpogoBxeHHs Tabnmyi 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 | Ole7 | 0163 | 0158 | 0154 | 0151 | 0147 | 0143 | 0139
26| 0136 | 0132 | 0129 | 0126 | 0122 | 0119 | 0116 | 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
34| 0012 | 0012 | 0012 | 0011 | OO11 | OO10 | 0010 | 0010 | 0009 | 0009
3,5| 0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | 0007 | 0006
3,6 | 0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 | 0005 | 0OOS | 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 | 0OO1 | OOO1
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JonaTok b

Tabnmus B.1 - 3HaueHHs  QyHKUiT D(X)= %jelezdx
T o
X P(x) X P(x) X P(x) X P(x) X P(x)

0,00 | 0,000 | 0,40 |0,1554 | 0,80 | 02881 | 1,20 | 0,3849| 1,60 0,4452

0,01 | 0,004 | 041 |0,1591}| 0,81 |0,2910| 1,21 | 0,3869 | 1,61 0,4463

0,02 |0,0080 | 042 |0,1628| 0,82 |0,2939 | 1,22 | 0,3888 | 1,62 0,4474

0,03 | 0,0120 | 0,43 | 0,1664 | 0,83 | 02967 | 1,23 | 0,3907 | 1,63 0,4484

0,04 | 00160} 0,44 |0O,1700| 0,84 | 0,2995| 1,24 | 0,3925| 1,64 0,4495

0,05 |0019 | 045 |0,1736| 0,85 |0,3023 | 1,25 | 0,3944 | 1,65 0,4505

0,06 |00239| 046 |0O1772} 086 | 03051 | 1,26 | 0,3962 | 1,66 0,4515

0,07 |00279} 047 |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 |0359| 049 |0,1879}| 089 |0,3133| 1,29 | 0,4015| 1,69 0,4545

0,10 |0,0398 | 050 |0,1915}| 0,90 |0,3159 | 1,30 | 0,4032| 1,70 0,4554

0,11 | 00438 | 051 |0,1950| 091 |0,3186 | 1,31 | 0,4049| 1,71 0,4564

0,12 | 00478 | 052 |0,1985| 0,92 |0,3212 | 1,32 | 0,4066 | 1,72 0,4573

0,13 | 0,0517 | 0,53 |0,2019, 0,93 |0,3238| 1,33 | 0,4082| 1,73 0,4582

0,14 | 0,0557 | 054 |0,2054| 094 |0,3264 | 1,34 | 0,4099 | 1,74 0,4591

0,15 | 0,059 | 055 |0,2088| 095 |03289| 135 |0,4115| 1,75 0,4599

0,16 | 0,0636 | 05 |0,2123| 096 |03315| 1,36 | 0,4131| 1,76 0,4608

0,17 | 0,0675| 057 |0,2157| 0,97 |0,3340 | 1,37 | 04147 | 1,77 0,4616

0,18 | 0,0714 | 058 |0,2190 | 0,98 |0,3365| 1,38 | 0,4162| 1,78 0,4625

0,19 | 00754} 059 |0,2224} 099 |0,3389 | 1,39 | 04177 | 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 |00832]| 061 |0,2291}| 101 |0,3438 | 1,41 | 0,4207 | 1,81 0,4649

0,22 |00871| 062 |0,2324| 1,02 |0,3461 | 1,42 | 0,4222 | 1,82 0,4656

0,23 |00910} 063 |0,2357| 103 |0,3485| 1,43 | 0,4236 | 1,83 0,4664

0,24 |0,0948 | 064 |0,2389| 1,04 |0,3508 | 1,44 | 0,4251| 1,84 0,4671
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MpopoBxeHHA Tabnmyi b.1

X P(x) X P(x) X P(x) X P(x) X P(x)

0,25 |0,0987 | 065 |0,2422| 1,05 |0,3531 | 1,45 | 0,4265| 1,85 0,4678

0,26 | 0,1026 | 0,66 | 02454 | 1,06 | 03554 | 1,46 | 0,4279| 1,86 0,4686

0,27 | 0,1064 | 0,67 | 0,2486| 1,07 | 03577 | 1,47 | 0,4292 | 1,87 0,4693

0,28 | 01103 | 068 | 0,2517| 1,08 | 0,3599 | 1,48 | 0,4306 | 1,88 0,4699

029 |01141} 069 |0,2549| 1,09 |0,3621 | 1,49 | 0,4319| 1,89 0,4706

0,30 |0,1179 | 0,70 | 0,2580 | 1,10 | 0,3643 | 1,50 | 0,4332 | 1,90 0,4713

031 |01217} 071 |0,2611| 1,11 | 0,3665| 1,551 |0,4345] 1,91 0,4719

0,32 |0125 | 0,72 |0,2642| 1,12 | 0,3686 | 1,52 | 0,4357 | 1,92 0,4726

033 01293 | 0,73 | 02673 | 1,13 | 03708 1,53 | 0,4370| 1,93 0,4732

034 01331} 0,74 |0,2704| 1,14 | 03729 | 1,54 | 0,4382 | 1,94 0,4738

03 |01368 | 0,75 |0,2734| 1,15 | 03749 | 1,555 | 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 | 1,59 | 0,4441 | 1,99 0,4767

2,00 | 04773 | 226 |0,4881| 2,52 | 04941 | 2,78 | 0,4973 | 3,20 0,4993

202 | 04783 | 228 |0,4887 | 2,54 | 04945 | 2,80 | 0,4974 | 3,30 0,4995

204 104793 | 230 |04893| 256 |04948| 2,82 | 0,4976 | 3,40 | 0,49966

2,06 |04803 | 232 |04898| 2,58 | 04951 | 2,84 | 04977 | 3,50 | 0,49978

208 04812 234 04904 | 260 |04953| 2,86 |0,4979| 3,60 | 0,499841

2,10 | 0,4821 | 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 | 2,90 | 0,4981 | 3,80 | 0,499928

2,14 |04838| 240 |04918| 2,66 | 0,4961| 2,92 | 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 | 2,44 |0,4927| 2,70 | 0,4965 | 2,96 | 0,4985 | 4,50 | 0,499997

2,20 | 04861 | 2,46 |04931| 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 | 04875 | 250 |0,4938| 2,76 | 0,4971 | 3,10 | 0,4990
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JlogaTok B

Tabnuus B.1 - 3HaueHHs t=t(y,n)

i Y

" 0,95 0,99 | 0,999 " 0,95 0,99 | 0,999
5 2,87 4,60 8,61 20 2,093 | 2,861 | 3,883
6 2,57 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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Tabnmua .1 -3HayeHHs g =q(y,n)

JopaTok [

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 | 0,243 | 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

138




Cnucok nitepatypu

1 'mypmaH B.E. Teopus BepOSATHOCTEM M MaTemMaThyeckas CTaTUCTuKa. —
M.: BbIcLu. Wwkona, 1993. — 224 c.

2 'mypMmaH B.E. PyKoBOACTBO K peLUeHuto 3aaa4 No TeEOPUN BEPOATHOCTEM
M MaTeMaTMYECKO cTaTuCTMKe. — M.: BbicLu. Wwkona,1993. — 180 c.

3 Muukesny .T1. Bbicluas maTematuka: Teopus BEPOSATHOCTEN U MaTe-
MaTuyeckas CTaTUcTuKa: Yueb. — MH.: Bbiw. wk.., 1993. — 269 c.

4 bensieB b./. Teopusi NOrpeLLHOCTEN 1 CNoco6 HauMeHbLUNX KBAApPaTOB:
Yueb. [ins By30B. — M.: Hegpa, 1992. — 286 c.

5 Xangak M.I. Teopis AIMOBIpHOCTeN | MaTeMaTU4YHa CTaTUCTUKA 3 eneme-
HTaMW iH(opMmauiiHOT TexHonoriT: Haey. noci6Huk / M.1.)Kangak, H.M. Ky3bmi-

Ha, C.HO. bepniHcbKa. — K.: Buwa LWwK.., 1995, — 351 c.

139



HaBuanbHe B1UaaHHA

BACWJIbEBA Jliogmunna BonognmmpieHa
METbMAH IpnHa AHaToniiBHa
TOMNTYHOBA JTiogmunna MwuxaiiniBHa
UOPHOMAS Bonogumnp Mmnkonaesny

KYPC NEKLII TA KOHTPO/1IbHI 3ABAAHHA 3 ANCLNTTIHA
“MPUKNAAHA MATEMATUKA”

HaByasibHUI NOCIOHNK

AN CTYAEHTIB BALLMX TEXHIYHMUX HaBYa/lbHUX 3aKnagiB

PepakTop I.1.[lbsKoBa
BepcTtka O.M.OpgiHa
43/2005. Mign. fo apyky dopmaT 60x84/16.
Manip ofceTHMn.  YM. ApYK. apK. O6n.-B1A. apk.
Tupax npuM. 3am. Ne

Buaaseupb | BUTOTIBHUK
«[JoHb6acbKa Aep>kaBHa MaLLIMHOOYAIBHA akagemis»
84313, M. Kpamartopcbk, Byn. LLkagiHoBa, 72

CBifoLTBO MPO BHECEHHA CY6’€KTa BMAABHMYOI CNpaBu [0 [ep>KaBHOro PeecTpy
cepii AK Ne 1633 Big 24.12.2003 p.

140



