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IlepeamoBa

YV apyriii 9acTMHI HABYAJBHOTO TMOCIOHHUKA DPO3IVISHYTO OCHOBHI
HaBYaJIbHI TUTAHHS TeoPil HMOBIpHOCTEN 1 MAaTeMaTUYHOI CTATHCTH-
k. HaBenemo y KOpOTKOMY BHIVISIAI HeOOXigHWH TEOPETHIHHN Ma-
Tepias, po3B’st3aHo HaraTro MPUKJIAIIB 1 3a7a49, sTKi LIIOCTPYIOTH Iieit
marepias. [le s03BoJIge TUM, XTO IPAIFOBATUME 3 HUM, J10Ope OBOJIO-
JITH TPOTPaMOBUM MaTepiasioM 1 3acTOCOBYBATH HAOYTI 3HAHHS IPH
PO3B’I3yBaHHI KOHKPETHUX €KOHOMIUHUX 33J1a4.

Hpyra dyactuHa nocibauKa nobyJoBaHa 32 TAKUM CAMUM TPUHITH-
1IOM, 1110 i TIePINa; CIOYATKY JAEThCA KOPOTKUN BUKJIA TEOPETUIHOTO
MaTepiaJly 3 JaHOI TeMU, IKUi LIICTPYETHCSH KOHKPETHUMY TPHKJTA-
JIAMW; TIOTIM TPOIOHYIOTBCS 3a4adl /I ayANTOPHUX 3aHATH ([O3HA-
weni siteporo "O"), camoctiitunx 3auaTe (airepa "C") i misa moma-
IIHBOTO 3aBaanus (airepa "J1").

Y KHU3I T0YATOK PO3B‘A3yBAHHS TPUKJIAJIIE TTO3HAYAETHCS CUMBO-
JIOM <, 3aKIHYEeHHS — D.

ABTOpH HaMaTaJuCs TaK TMOJATH MaTepias, mob ToCiOHIKOM MO-
[JTH KOPUCTYBATHUCS STK CTYJIEHTH €KOHOMIYHUX CIIENiaJ bHOCTeH, TaK i
CTYIEHTH THIMAX CHEIaJIbHOCTEH PI3HUX (hOPM HABUAHHSI.

YV TpeThOMY BHJAHHI BATIPABIEHO OMMUCKH T& HETOTHOCTI.



Tema 1. EnemenTu KoMOiHaTOPUKU

CykymHicTb, 3i6panns, cucremMa 06’ €K TiB IEBHOT TPUPO/U HA3UBA-
€TbCI MHOXKUHOI. Cami 06’€KTH HABUBAIOTLCSI €JAEMEHTAMU MHO-
KUHN. MHOXKUHE € CKIHYeHHI i HecKideHHI, 110 BU3HAYAETHCS
KIJILKICTIO €JIEMEHTIB JaHol MHOXHUHU. I1o3HagaTnMeMo MHOXUHK Be-
JIMKAMY JaTUHCLKuME Oykpamu: A, B, C ..., TxWi eleMeuT — MaJjn-
MI: a, b, ¢, .... O0’eqHaHHsA, iepepi3 i pizuumo vuooxna A, B
nosuagaruMemo Bianosiano A|JB,A- B (a6o A(\B ) ta A\ B;
- MOPOKHS MHOXKMHA, JKITO ¢ € eJIeMEeHTOM MHOXUHKA A, TO BUKOPH-
CTOBYIOTH 3amuc ¢ € A. ZAXIo x eleMenT b He HAJTeXUTh MHOKWHI
B, ro mutiyts b ¢ B. dxmo muoxuna A ckinuenna, To depes N(A)
TTO3HAYATUMEMO UMCIIO 11 €JIEMeHTIB.

YacTo BUHMKAIOTH 3a7a4i, KOJH Tpeba 3HANTH YHCI0 MOXKJJIUBUAX
PO3MITIIEHE 3aIaAHUX TTPEIMETIB, YUCI0 CIOCODIB, SKUMU MOMKHA 31~
cHATH Aedakuit Bubip, Tomo. 1l 3amadi BUBYaE Traay3b MaTEMaTUKH,
sIK& HA3UBAETHCI KOMOIHATOPUKOIO.

Bararo teopem i dopmysn KOMOIHATOPUKY €PYHTYIOTHCS HA JIBOX
NPaBIIAX, SIKi HA3HBAIOTHCS MPABIIAMHA CYMH 1 JOOYTKY.

IlpaBuno cymu. Axmo geskuit eleMeHT ¢ MOKHA BUOpaTH 1M
criocobamu, a ejeMeHT b — n cnocobamu, TPUIOMY HigKkuii Bubip a He
30IraeThCa 3 KOTHUM 3 BOOPIB b, To onuH 3 06’eKkTiB ¢ abo b MoxHA
Bubpartu n + m crnocobaMu. Y TepMiHAX MHOKHH II€ BUIVISIAE TAK:
axio N(A) =m, N(B)=n, AB=0, 10 N(A|JB)=m+n.

IIpaBunno nobyrKy. ZKio mesxwuii e1eMeHT a MOXKHA BAOpaTH
m. crocobaMu 1 Tpu KOKHOMY BHOOpI eJleMeHTa a eJieMeHT b MOXHA
Bubparu n crocobamu, To Bubip napu (a,b) MoxHa 3aiicHUTH NM
criocobamu.

Ilpuknan 1. Hexaii 3 nyakry A mo nmyekry B € m nopir, 3 A go C
—n gopir, 3 B 1o D — k nopir, 3 C no D — [ nopir; B i C moporamMu Mix
coboro He cnoydeni. CkiabKOMa JOPOraMu MOXKHA morpanut 3 A go D7

< 3riano 3 npasuioM 100yTKy 3 A 10 D yepes B € mk nopir, a yepes C
— nl 70pir; TOMy 3a IPABUIOM CYMH YHCJIO BCiX gopir 3 A g0 D e mk +nl. >

Muoxxury M Ha3WBalOThL YHOPAJAKOBAHONO, AKINO B Hiif BCTa-
HOBJIEHO BIJHOIIEHHA <, IO Ma€ TaKi BAACTHBOCTI: &) 11 Oyab-IKHUX



{a,b} C M abo a < b ( a nepeaye b ) abo b < a; 6) akmE a < b,
b < ¢, To a < ¢. Bubip BiaHomenHst TOPSIAKY B JIaHIi MHOXKUHI Ha3u-
BAIOTh 11 BIOPSIKYBaHHAM. Tak, HANPUKJIA], MHOKHHA HATYPATBHUX
YUCET CTAE BIIOPSAJIKOBAHOI, SIKIO BIOPSIKYBATH YUC/Id 38 BEJIUYU-
HOIO, TOOTO BBaXXaTH 11 < N, TOAL ¥ TLAbKEU TOHi, KoIH m < n. s
BIODSJIKYBaHHsT CKiH'deHHOI MHOXKUHN A 3 N(A) = n (n-MHOXK1HNI)
JOCUTH KOYKHOMY 11 eJleMeHTY IPUITACATH OJWH 3 HoMepiB 1, 2, ..., n
abo 3amnucary i1 eJJeMeHTH B TIEBHOMY TOPSIKY.

OueBnHO, MO JAHy MHOXHWHY MOXHA, BIIOPSIIKYBATH TTO-PI3HOMY.
Hanpuknama, MHOXKUHY {a, b, ¢} MOKHA BIODAIKYBATH TAK:

(a, b, c).(a, ¢, b), (b, a, ¢), (b, ¢, a), (c, a, b). (c, b, a).

JIBi BIOPSIKOBAHI MHOXKWHU BBAXKAIOTLCS PIBHUMU, SIKIO BOHU
CKJIQJAIOTHCS 3 THX CAMHUX €IeMEHTIB i 0JHAKOBO BHOpsAkoBani. Ha-
npukiai, (a, b, ¢), (a, ¢, b) — 11e pi3HI BIOPSIKOBAHI MHOXUHH.

Po3wumiinenssiM 3 7 eIeMeHTIB 110 &k Ha3UBaIOTL OVIL-SIKY BIIO-
psiKOBaHY k-TiMHOXKUHY n-MHOXKUHUA M . Hmeso po3minieHs 3 n ejie-
MeHTiB 110 k mo3nauaeTbes AF.

3 1BOro O3HAYEHHS BUILIMBAE, IO JIBA PO3MIIIEHHS] BBAXKAIOTHCS
PI3HUME He TIIBKH TOJI, KOJIH BOHU BIAPIZHAIOTHCS JEeIKUMU eTeMeH-
TaMU, aJie W TOJi, KOJU CKJAJATHCA 3 OJIHAKOBUX €JIEMEHTIB, AJe
BIAPIBHAIOTHCS 1X TTOPAIKOM.

Jnsa 6yap-axux Harypaapaux uucenr n i k(k < n) — npaBmibHa

dopmyita:

A =nn—1Dn-2)-...- (n—k+1). (1)

n

Ilpuknan 2. Tlpasninas dipmm ckiaanaerbes 3 7 ocib. Cxinbkoma
cnocobaMy 3 TXHBOIO YMCIA MOXKHA OOpATH NPE3WIEHTAa, TUPEKTOpa Ta KO-
MEpIIiHOro aupexkTopa?

< Cxopucraemochk dopmynow (1), nen =7, k= 3:

A3 =7-6-5=210.>

Pozmimenns 3 n eJ1leMeHTIB 110 7 HA3UBAIOTLCS TIE€PECTAHOBKAMU
3 N eJEMEHTIB, 1 TXHsT KLILKICTE I03HaYaeThest Fy,.



OueBuano, mo P, — 1e 9nco pi3Hux crnocobiB, AKMME MOXKHA BIIO-
PS/IKYBATH N-MHOXKHHY, 1, oTxe, P, = Al'. 3 dopmynu (1) Bumimnsae,
1o

P,=1-2-...-n=n! (2).

ITpuknanx 3. Cxinbkoma cnocobamu MOXKHA CKIACTH CIHCOK 3 & CTY-
JEHTIB?
< OcKiIbKY CKISIaHHS CIIUCKY € TIeRHUM YIIOPSAAKYBAHHIM MHOXKUHA 3
& 0cih, To MaeMo
P = 8! = 40320.

Orxe, cmcok MOXKHaA cKaacta 40320 criocobamu. >

Kowmbinatiieto 3 n enemMenTiB 110 k HasuBaeTLCs OyIL-sgKa k-11i1-
MHOZKHHA n-MEOXAHKN M. Yucno Beix xoMbinamidl 3 n eJIeMeHTIB 110
k mozmauaersea CF.

Jnsa 6ynpb-axkux marypaaphux uucen n 1 k(k < n) npaBmwibHa

dopmyita:

Crlizn(n—l)-...l{;!(n—(k—l)). (3)

IIpuknam 4. Arpoximik nepepipsie 6 B MiHEpaTbHUX JOOPHB, 1S
qoro oMy Tpeba MpOBECTH AeKLIbKA JOCHiAIB, MO0 BUBYUTH CYyMICHICTH
6yab-gKol Tpifiku mobpus. Has koxmoro gocainy 6epyTh ginsaky 0,25 ra.
Ha akili nutomi nposoasaThes BCi gocigu?

< 3HaliieMo CIIOYATKY YHUCIO AOCHIAIB, siKi ciig npoBectu. CKOpUCTAE-
Moch dopmyioio (3), nen =6,k =3:

s 6-5-4
06 ==

2.3 20
OckibKH Ha KOYKHUNA pmocain Buaingerhea 0,25 ra, TO Ha BCl JOCTiIH

tpeba Bumiintu 20 - 0,25 =5 ra. >
@opmyay (3) MOKHA 3aIMCATH y BULJIAIL:

Ck n!

T (4)

dxmo Beaxaru, mo 0! = 1, ro dopmyna (4) 6yne nmpasuibHA i
nnan = k.

Hist 6yab-sikux HaTypasabHux ancet n i k (k < n) npasuibai dhop-
MYJIH:

Cr=Cn ", (5)



Cri=Cn+Cp (6)

: n _ - 0 _ 7 ; :

Ockinbku C! = 1, To MoxHa BBaxkaTH, mo C; = 1,1 1omi (5) v
IBOMY BHIAJKY € ToToxkHiCTIO 1 = 1. Moxna moBecTu, 1110 4HCI0 BCIX
OIIMHOXKWH 7.—MHOXKWHE JOpiBHIOE 27, a ToMy

> ch=2m (7)
k=0

Bopasu

O1. B iganwui € 3 nepmri, 5 apyrux i 2 tperi crpasu. CKiabKoOMa
criocobaMy MOXKHA CKJIACTH 3 HMX 00ix?!

O2. ¥V pozurpailiy nepriocTi Kpainu 3 dyrdony 6epyTh yuacts 16
koMang. CribkoMa crocobaMu MOXKYTL OYTH PO3MOLLIEH] 30/10Ta i
cpibua memani?

03. Ckinbku icaye TeredOHHUX HOMEPIB, IKi CKIATAIOTHCS 3 IIe-
cTY pizHUX 1Udp?

O4. Jlng BU3HAYEHHS MIBUJKOCTI pocty HakTepiit Tpeba BuOpaTn
JOTHPH TTaMU HaKTepiit 3 HasgBHUX BOCbMH. CKITbKOMA Crocobamu
11e MOYXKHA 3pobuTH?

0O5. CkimpbkoMa crmocobaMy MOKHA PO3CATATH & TILIAYIB Y DALY
3 8 Micup?

06.V 6 crymentiB i 11 cTyIeHTOK € 03HAKK TIEBHOI'O THMEKIIIHO-
ro 3axsoproBannsd. [1106 nepeBipuTy HAsBHICTH 1IBOT'O 3aXBOPIOBAHHS,
Tpebda 3pobuTnu BUbIpKOBU aHAII3 KPOBI ¥ ABOX CTYIEHTIB i IBOX CTY-
nenTok. CkigbkoMa crnocobaMu Ie MOXKHA 3poburn?

0O7. Cupocruru Bupas

Poyy1
-1 N
37371 PQI*’I’L
O8. Pozp’s3aru piBHAHHS
n+2
AerQPiU—n _
—= - =110.
Py



09. Yucmo xombinariiit 3 n eJEMEHTIB M0 3 ¥ 5 pas3iB MeHIe, HiXK
quCJIo KoMOiHaniil 3 1 + 2 egeMeHTiB 110 4. 3HalTy n.

010. Ckinbku € MOXJAMBUX CIOCOOIB JIJIsi YTBOPEHHS 7030pY 3 3
cosiatie i oditepa, gxmo € 80 cosparie 1 3 odinepu?

0O11. Cxinbku € MOKIUBUX CIIOCOBIB posmoiny 6 pisHux IpeaMe-
TiB MiXK 3 ocobaMu TaK, MO0 KOXKHA 3 HUX OJIEPKAJIA 110 JIBA TTPEIME-
i?

012. 360pu 3 80 ocib 0bupaTh roJIOBY, CEKPETAPS 1 TPHOX UJIEHIB
peBiziiinol komicii. CkimbkoMa cnocobaMu Ife MOXKHa 3poduTn?

013. Ckimbkoma crnocobamu 3 20 maxicTis MOXKHA YTBOPUTH 2
koMauau 3 10 oci6?

0O14. KoxHOro 3 ceMu CTYIEHTIB MOXHA HAITPABUTHU JIJIsI TTPOXO0-
JIKEHHST TTPAKTUKK HA OJ[HE 3 JIBOX MinpueMcTB. CKiabKOMa pi3HUMA
criocobaMy 1e MOXKHa 3pobuTu?

015. ¥ naboparopHiit KaiTii € 8 6iyinx i 6 KOPUIHEBUX KPOJHUKIB.
BHafiTi 4MCa0 CrocobiB BHOOPY WATH KPOJUKIB, AKIIO: 1) BOHH MO-
KYTb OyTH Oy/Ib-sIKOTO KOJIBOPY; 2) TP 3 HUX HMOBUHHI OyTH OiimMu;
3) BOHM NMOBUHHI OYTH OZHOTO KOJIBODY.

016. Cxinbky MOXXHA, CKJIACTY I’ ITUSHAYHUX YKUCEJI TaK, 100 1Bi
cycinui tuchpu Gysu pizaummn?

C1. 3aMOK BiAKpPHBAETLCS JHUIIE B TOMY BUIAJIKY, KoM Habpa-
HO TIeBHUE TpuaHauHuit Ko 3 m'atu nudp. Crpoba moJsrag B TOMY,
10 HaOMparThL HaBMaHHs Tpy udpu. Bragartn HoMep BHAJIOCS -
e B OCTaHHii 3 ycix moxjuBux crpod. Ckiabku cripob mneperyBaJjio
BIAJIIY

C2. Ha xmmkkoBiit mosaumi posmimeno 30 Tomie. Cxinbkoma
criocobaMu X MOXKHA PO3CTABUTH, 11100 IIPU ILOMY HEPITHE 1 1pyruit
TOMHU He 3HAXOJIUJIUCH TOPYH?

C3. Tloizn MeTpo pobuTh 16 3yIUHOK, HA STKUX BUXOJATEH yCi Ia-
caxupu. CKiTbKOMa CIIOCOBAMU MOXKYThH POBMOIJIUTUCS MIiXK ITUMH
synmuakamMu 100 nmacaxkupip, ki BBIHIILIA B TI0T3/1 Ha KiHITEBI 3yTTHH-
mi?

C4. Ckimpku Tpeba MaTH CJIOBHUKIB, 1106 MOXHaA OyJsio 6e3ro-
CepeIHbo POOUTH TepeKaagn 3 OyAb-sIKOl 13 9T MOB: POCIHCHKOIL,



YKPalHCbKOI, aHIVIHIICHKOT, HIMEITBKOT, DPAHILY3bKOT OV Ib- KO0 1HIITOH
3 Hux?

C5. 3 10 pizaux kBiTOK Tpeba ckaacTu OyKeT Tak, mod y HbOMY
6ys10 He MeHIre JBOX KBITOK. CKibKOMa CIoCOOaMU MOMKHA CKJIACTH
Takuit 6yker?

C6. CxinprkoMa crocobaMu k TACaXKUPIB MOXKYTL PO3IOJIINTH-
Cs TI0 1 BaroHaXx, SKINO JJIsi KOXKHOT'O MaCaXkKUpa ICTOTHUM € TLIBKHU
HOMEP BArOH4, a He MicIle y Baromi?

C7. ApToMoOLILHMIE HOMED CKIATAETLCA 3 IBOX OYKB 1 YOTHPLOX
udp. SHAATH KIMBKICTh YCIX MOXKIUBAX HOMEPIB, STKi MOXKHA CKJIa-
cru 3 nudp Big 0 1o 91 30 6yks ykpaiHCbKOTO andasirTy.

JlomaritHe 3aBIaHHA

JI1. CkinbKy JOTUPU3HATHUX YUCET MOXKHA cKaacTu 3 mudp 0,
1, 2, 3, 4, 5, gxwmo: a) xKoxHa 3 1udp He TOBTOPIOETLCs; 0) mudpu
MOXYTh TIOBTOPIOBATHUCH !

2.V knaci 10 HaBYaABHUX TTPEAMETIB 1 5 PI3HUX YPOKIB Ha JI€Hb.
CxinmpkomMa criocobaMu MOYKHA PO3NOMLIUTH YPOKK HA OEHE?

3. Cxinbkoma cmocobamu 36opu, 1o ckaamaiorbes 3 40 ocib,
MOXYTh 00paTh 31 CBOTO CKJIAJY TOJIOBY 300piB, HOro 3acTynHUKA i
cexperaps?

4. Yucmo niepecTaHoBOK 3 71 OYKB BIJIHOCUTLCS IO YUCHA TEpe-
CTaHOBOK 3 1 + 2 6yks, sk 0,1 mo 3. Suaiitu n.

J5. 8 cTyneHTIB TOMOPOXKYBAAM ¥ ABOX YOBHAX, ¥ MEHIIOMY 3
SIKIX MOIVIO BMICTHTHCH He Gimbire 4 oci6, a B GLIBLIOMY - He Biib-
me 6 oci6. CkimbkoMa cIocobaMy BOHH MOXKYTL PO3MICTUTHUCE Y IIAX
yopHax?

6. Y maxopoMmy TypHIpi JABa y4acHUKY BUOYJIU, 3ITPABIIH 110 TPH
napTii KoxkHmit ( He 3irpaBmu Mix coboK0 ), i TOMy Ha TYpHIpL 6ysI0
sirpano Beworo 84 mapril. Cxiabku 6yJI0 YUYACHHKIB CIIOYATKY !

J7. CkijibKr MOXXHA yTBOPUTH I'ITUOYKBEHUX CJIiB, BHKOPUCTO-
Bytoun andasit 3 26 6yks?

JI8. Ha mewipni npucytni 12 gisgar 1 15 romakis. Cxinbkoma




criocobaMy MOXKHa BUOpaTH 3 Hux 4 mapy g TaHlis?
Z19. 360pw 3 60 oci6 0OMPalOTh TONOBY, CEKPETApst, TPHOX ICHIB
perakniiinol Kkomicil. Ckimpkoma crocobamu e MOXKHA 3pobuTn?
J110. Cxinbxoma, cnocobamu MoxKHa 15 MIaxicTiB MOAIINTHA Ha, TPH

KOMaHIH 3 b ocib?

A11. Komirer ckiagaerbes 3 12 wienis. MiniManbHuit KBOPYM Ha
3aCiJaHHgX ILONO KOMITETY IMOBHHEH HapaXoByBaTu 8 wienin. Ckijb-
KOMa CIIOCOoBaMU MOYKHA JIOCATTH: a) MIHIMAJIBHOIO KBOPYMY; 6) 6y 1b-
SIKOrO KBOPYMY !

J12. YV mesgroro 3aXBOPIOBAHHS € TITCTL BITOMUX CAMITOMIB. 3a-
XBODIOBAHHS JUATHO3YETHCH, SKIIO ¥ XBOPOIO IPOSIBIISIETHCS HE MEHIIIE
JOTUPHOX cuMOTOMIB. CKinbKU pi3Hmx KOMOIHAIH cUMIITOMIB IIpu-
BOJSITH JIO MPABUJBHOTO IiarHo3y?

H13. 3 ypuu, mo micrurs 10 gopHux Ta 6 610X Ky/ib, BEOMPAOTH
2 wopHi Ta 3 6L Kyai. CKLIbKOMA CIIOCOBAME I1e MOXKHA 3p0GHTH?

J14. Ckinbroma criocobamMu MOXKHA, POIMICTUTH 13 TOCTEN 38 KPy-

IJIHEM CTOJIOM?
Biagnosiai

01.30. 02.16-15 = 240. O3. 151200. O4. C§ = 70.
O5. Py =40320. 06. C?-C? =825. O7. 2z(2x +1). O8. z=09.
09. n; =14, ny = 3. 010. 303, = 246480. O11. P - CZ = 90.
7
012. A3, - Ci = ;25‘ 013. CL0. O14. > Ck =27 =128.
k=0
015. 1) C}, =2002; 2) CF-CZ =840; 3) C§ + C§ =62. O16. 9°.
C].. 53 —1=124. C2. P3(] - 2P29 - 30‘ -2 29' C3. 16100.
C4. A2 =120. C5. 210 - Y, — C}, = 1013. C6. n*. C7.30%- 10"
J1. a)5-5-4-3=2300; 6) 5-6-6-6=1080. JI2. A, = 30240.
3. A3, =59280. 4. n=4. I5.CZ + CE + Cg = 154.
J6. C2 , +6 = &4, x = 15. JI7. 265 = 11881376. O8. C{, AL, =
Aty - Aqg J19. A2, C§8 ,2[10 Cs - C3y. J11. a) C%, = 495;

6) z Ck, =794, I12. z Ck =22. 113. C?,C3. A14. (n—2).

k=4
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Tema 2. Bunaakosi moaii. /Iif Ham moaissmu.
NmosipuicTs moail

BunaagkoBoro Moai€l0 HA3MBAETHCST BCe Te, IO TPU BUKOHAHHI
JedKol CYKyIIHOCTI yMoB S Moxke BigbyTucsa abo He BiIOyTHCS.

Ilig ereMeHTADHUMU TOAISAME, 1TOB’ I3aHUMHK 3 TIEBHUM BUIIPO-
OyBaHHSM, PO3YMIIOTH YCI HEPO3KJIAIHI PE3YJIBTATU I[HOI0 BUIIPOOY-
BaHHs. KOXXHY TOJII0 MOXHA PO3MJISIATH SK JIEAKY MHOXUHY ejie-
MEHTAPHUX MTOIMN.

EsiemenTapni mogil MoxyTb OyTn 06’eKTaMu Halpi3ZHOMaHITHINIO
TMPUPOIH, TOMY JTIOMOBJISIOTHCS TIi/T ITPOCTOPOM €T€eMEeHTAPHUX TIO-
AiH pO3yMiTH TI€BHY MHOXUHY (CKiHueHHY ab0 HECKIHYeHHY ).

TozmauaTumemo npocTip ereMeHTapHUX moai 6ykeowo (2, a ito-
ro eeMenTu (TOUKH), TOOTO eIeMenTapHi Ioil,~ OyKBaMu w; abo w.
IliAMHOXKMHN TIPOCTOPY €JIEMEHTAPHUX IIOAil HA3UBAIOTHLCA IIOisI-
Mu (nozist A HACTAE, AKINO HACTAE AKa-HEOYIb 3 €JIEMEHTAPHUX TTOI1i
w € A). Cama MHOXHUHA () HA3UBAETHCST BIPOTITHOKO TOMIER0, TTOPO-
KA MHOXKWHA ) - HEMOXKJIUBOIO TIO/TIEI0.

Cywmoto moaiii A i B Ha3WBAETHCS OIS, TKA HACTAHE TPH TOsIBI
abo moail A, abo noail B, abo obox noaifl paszoMm. [HIIUMEU CJIOBaAMU,
1le TO/is, $Ka CKJIAJAETHCS 3 eJIEMEHTAPHWX IO, 0 BXOJAATL J10
ckaany xoda 6 ommiel 3 momiit A, B. CyMmy moziit nosnavaots A + B
abo Al B.

Hobyrkom moxiit A i B HasUBAIOTH MO0, K& BiIOYBaeTHCA
OpU OZHOYACHOMY HACTaHHI 060X momifi, To6HTO BOHA CK/IATAETLCI 3
eJIeMeHTapHIX IOAiH, 1110 BXOAITL B 00uaBl moaii A, B. Ti moaraTaoTh
AB abo A B.

Kaxyth, mo nogis A € okpemum Bunajgkom 1ol B ( abo B €
HacaigkoM A ), AKIIO eJeMeHTapHl Moil, SKi BXouaTh B A, BXOIATH
TakoXK y B, To0T0 mpm Hactandmi momil A Hacrae TakoxXK modis B.
IToznagarors ueit akt A C B abo B D A. dxmo onnovacuao A C B
Ta B C A, To monil HA3WBAIOTHCST PIBHOCUJABHUMU 1 Tieil darT
3alCyIOThL Tak: A = B .

IIpoTuae>kHo0 T07i€0 A 10 oAl A HA3MBAETHCS TEOPETHKO-
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MHOXKUHHE JIONoBHEHHST €2 \ A, T06TO Tojiis, IO CKJIAJAETHCS 3 YCIX
eJIEeMEHTApHUX IO, ki He Bx0oaaTh B A. Ile o3Hauae, mo momis A
HaCTa€ TOAl ¥ TLILKH TOI, KOJU He HACTae momis A.

Ionii A i B nasusatoThcsl HecyMicHUMH, AKIo AB = ().

JIerko moBOASITLCS TaKi BIACTUBOCTI OIepariiil Haj IoaissMu:

1) A+ B= B+ A; AB = BA (xoMyTaTuBHI 3aKOHH JTsI JIONABA-
HHSI | MHOYKEHHSI);

2) (A+B)+C=A+(B+C), (AB)C = A(BC) (acoujarussi
3aKOHU JIOJABAHHS 1 MHOJKEHHS );

3) (A+ B)C = AC + BC (aucrpubyTuBHUI 3aKOH MHOXKEHHS
BITHOCHO NOfaBaHHS );

4) AB+C = (A+C)(B+C) (nqucrpubyrusanil 3aK0H J107aBaHHS
BIJIHOCHO MHOXKEHHSI);

5 A+ B=A B, AB= A+ B (3akonu e Moprana);

6) A+ A=0Q, AA=10.

Ilpuknam 1. Crpinenp apidi cTpinse no mimeni: nomis A — Biayde-
HHsI [IPYU [EPIIOMY HOCTpiiai, momis B — mpu apyromy. Onucatu mpocrip
eIEeMEHTAPHUX NOAIN. 3amucaTd no/io, sKa NOI4rae B TOMY, II0: &) CTpi-
JIellb BJIYYMB Yy MilleHb nputaiMui ogud pas ( noxist C' ); 6) cTpiaenn BIy4uB
onuH pas ( noxig D ); B) crpinens we Bay4us y mimens ( nomgisg E ).

< Hpocrip enemMeHTapHUX MO CKISAAETHCS 3 TAKWX YOTHPHOX MOiH:
AB, AB, AB, AB, to6ro ! = {AB, AB,AB, AB} .

Onumemo temep nonii C, Di F .

a) fKmo cTpinens BIyYHB NpUHARMH]L ONUH pa3, TO 1 03HAYAE, MO BiH
BJIyYHMB 260 IpY IepUIOMy MOCTPi, abo mpu ApyroMy, abo npu 060X, TOHTO
C=AB+ AB+ AB .

6) Ozne Biry4eHHs MOXe Oy TH TLIBKYM TOAL, KOJIU CTPLIEIb IPY NEPIIOMY
NOCTPL/IL BJIYYMB, & IPU JPYTOMY — Hi, a00 IIpU MEPIIOMY He BJIYIHB, & DK
Apyromy Biyuus, Tobro D = AB + AB.

B) dKio crpisens He BAYYHB Y MilIeHb, TO 1€ 03HAYAE, MO BiH He BIIy-
4uB mpu 060X nocTpinax, tobro K =A-B, a0 F = A+ B. >

Hexait mpoctip eslemMenTapHux moiit {2 € CKIHUeHHOIO MHOXKWHOFO,
Q ={wi,ws,...,wn}, 70670 € TiIEKE N MOXJIUBUX DE3YJIbTATIB BU-
npobysannsi. OUeBUIHO, IO eJIeMEHTApHI TOIil Wi, ws, .. .,WN € II0-
mapHo HecyMicHEME, T06TO wiw; = 0,1 # j, {4, 7} < {1,...,N}.
Kpim Toro, vw BBarkaTHMEMO, IO BOHH € PIBHOMOXKJIUBUMHU, TOOTO ¥
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IAaHOMY TIPOTIEC KOXKHA 3 HUX MA€ OJTHAKOBY MOXKJIWUBICTH HACTATH.

Posrasmemo nomito A, Tob6To miamuoxkuny ). ImosipHicTIO 110-
Jil A Ha3MBAETHCS BiJIHOIIEHHS] YMC/IA DE3YJILTATIB BUIPOOYBAHHS,
CTPUVSTAUBAX TSI IO/ A, 710 9nciia BCiX PIBHOMOMKJINBUAX 1 TIOMAPHO
HeCYMICHUX De3y/ibTaTiB BunpobyBauHusi. lloznavaerbes nana #MoBip-
HicTh cuMBOsIOM P(A) 1 3riiHO 3 O3HAMEHHAM

P(4) = 2, (1)

ne N — uucno enementis MEHOXuHE ), a N(A) — uncio ereMeHTiB
MHOXKHHE A.

3 osmauenus imoBipHocTi moail BumBae, mo: 1) 0 < P(A) < 1;
2)P(Q)=1;3) P() =0.

Ilpuknan 2. Hasmanns B3aTuil TesedOHHAE HOMED CKIAJAECTLCA 3
5 nudp. dxa HMOBIPHICTE TOTO, IO B HHOMY: &) Bcl nudpu pisui (nomis A);
6) Bci nudpu venapui (nogis B) ?

< a) OCKiZIBbKM HA KOXKHOMY 3 IUSTH MICUb y II'STHU3HAYHOMY HOMEPI
MoXKe cTositn Oyab-sika 3 nudp 0, 1, 2..... 9, To BCiX pi3HUX T ATUIHAYHUX
HOMepiB 6yze N = 10°. HoMepu, B gkux Bci nudpu pisHi, — Ie po3MilieHHsa
3 10 enementis o 5, Tomy N(A) = A3, = 10-9-8-7-6. Orxe, 3rigno 3
dopmyoro (1)
B A_?O 10-9-8-7-6

= — =0,3024.

P(4) = 105 105

6) 3 5 menapuux mudp (1, 3, 5, 7, 9) MoxkHa yTBOPUTH 5° pizHUX 11'5-
TU3HAYHUX HOMepiB, T06T0 N (B) = 5°. OckinbKu BCiX PiIBHOMOMXKIHBHX BU-
najakis 6yne N = 105, to

5 1\° 1
P(B) = 05— (2) =35 = 0,03125. >
Ilpuknan 3. I'pyna, ska cknagaernea 3 & ocif, 3aiimae Micns 3a
KPYTJIUM CTOJIOM Y BUIQJIKOBOMY MOPSAKY. YIKa HMOBIpHICTH TOTO, IO Mpu
UBOMY JBl neBHI 0cobu cuIiTUMYTh nopyd (nomis A) ?
< OCKiJIbKY BIIOPSAKOBYETHCS MHOKHHA 3 & enementis, To N = 8! =
= 40320. Ioxii A cnpustoTs Taki poO3MIIEHHs, KOJIW OBl BiA3Ha4YeH]I 0cobH
CHUASTH HOPYY: BCHOTO & Pi3HUX CYCIAHIX IIap MiCIb 3a KPYIJIUM CTOJOM, Ha
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KOXHY 3 IKHX MOXKYTb CICTH BimzHadeni ocobu ABoMa CIocoBaMu, IPYA IILOMY
petrra 6 0ci6 pO3MIMIYIOTHCS HA PEIIT MICIb JOBLIBHO, TOMY 34 ITPABUJIOM
JODYTKY OIEPKYEMO, IO

N(A)=2-8-6!
Omxe, 3rigno 3 dopmyoro (1), Mmaemo:
N(A 2.8-6!
P(A) = ) = 8-6 = g >
N 8! 7

Ilpuknam 4. Ha cknazi rotoBol npoayKiil 3HAXOOUTELCA N BUPODIB,
3 AKUX M — TEpIIOro IATyHKY, PEITa — BUpOGH Apyroro raryHky. Poburhes
Bubipka 06e3 noBepueHHs obcsarom k. fxka AMOBIpHICTE TOTO, IO y BUbIpIL
6yne ki Bupobis nepioro raryuky (0 < ky < k) ?

< Yucsio N ycix MOXKJINBHX BHIAAKIB BUOOPY 3 1 BUPOOIB 10 k BUPOOiB
— Ie 9neno KoMOIHALIM 3 7 eleMeHTiR 1o k enementis, a, otke, N = CF.
Yucano N(A) Bunasxis, ski cnpusiors Hacranuo nogil A (cepea k supobis
6yae ki BUPOOGIB MEPIIOro TATYHKY ), BU3HAYAETHCA (DOPMYJION

N(4) = Cropn.
Tomy mrykaHa UMOBIpHICTH JOPIBHIOE

N(4) Chick-k
P(A) = ](V>: ok

Bopasu

_O1. JInsg axux noaiit A 1 B Moxnusa pisHicth A+ B =A7

_02. [Mogist A — nprHaliMHI OUH 3 YOTUPHOX BUPOOIB OPAKOBAHMII],
noxist B — 6pakopanux supobiB cepen Hux He Mere 2. 1Tlo oznagaoTh
nporureskai moaii A i B ?

03. Tosectu, mo A B=A+BiC+D=CD .

_O4. 3uaiitn sunagkosy noairo X 3 piBHOCTI

X+A+X+A=B.

O5. Tlpu nepepesenHi samka, B aKoMy MicTuaocss 21 cTamgaprHa
i 10 HecTaHAPTHUX JleTasteit, 3arybJjeHo OJIHY JleTaib, HEBLIOMO HAKY.
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Hapmannsa B3dTa 13 sMKA JeTadb (IC/ast NEPEBE3EHHsT) BUABUIACH
CTAHIAPTHOK. 3HAUTH HMOBIPHICTE TOTO, 110 OyJI0 3aryGJieHo:
a) CTAaHJAPTHY JETAJb; 6) HECTAHAAPTHY JETa/b.

_06. VY 25 ekzaMeHaniHUX OijleTaX MICTUTLCS IO JBA MHUTAHHS,
sIKI He TOBTOPIOITLCsI. CTyIeHT 3Hae Biamosigl jaumre Ha 45 IUTaHb.
flka fiMOBIpHICTBE TOrO, 10 BUOpaHWit 0ijerT MICTUTL MUTAHHS, SKi
CTYIEHT 3Hae !

_O7. ¥ rpymi — 15 cryznentis, cepell skux — 8 BiAMIHHUKIB. 3a
CIIICKOM HaBMaHHs Bigibpano 9 cryaenTis. 3HaiTn HMOBIPHICTL TOTO,
1o cepejl BiibpaHux cTy/eHTiB Oy/e b BiIMIHHUKIB.

_08.356ykB A, K, I, P,T nasMmantst BUOMPArOTH 3. 3HAHTE HMO-
BipHIiCTL momii A, K& monarae B TOMY, IO ITPU ILOMY BHIAIE:

1) omHe 13 ¢JIiB, IKi MOXKHA YTBOPUTH, NEPECTAB/IIOUN OYKBU B CJIOBI
"KIT "; 2) croso "KIT M.

_09. 3 xonoau B 36 KapT HABMAHHA BUTACYIOTH TPY KapTH. 3Ha-
WTH HMOBIPHICTE TOTO, 1110 CyMa OYOK ITMX KapT JOPiBHIOE 21, AKINO
BaJIET CKJI3JIA€ 2 OUKU, aMa — TPH, KOPOJIb — YOTUPH, TY3 — OJHUHA/I-
IATh, & PEIITa KapT — BLAMOBIAHO IMCTh, CiM, BiCiM, I€B’ATH 1 J€CATD
OUOK.

010. V nidr e’ aTHIIOBEPXOBOT0 OYIMHKY Ha IEPIIOMY TOBEPCI
BBIHIILIO IT'ITepO NMACAXKUPIB, KOXKHUY 3 IKUX 3 OJJHAKOBOIO MMOBIpHI-
CTIO MOXKE BHATH HA OyAb-IKOMY 3 TOBEPXIB, MOYMHAIYH 3 JIPYTOrO.
BHafiTy IMOBIPHICTE TOTO, IO BCI MACaykKUpH BUMILYTH: a) Ha OJHOMY
nosepci (ogHOuaCHO); 6) HA IOCTOMY TOBEpCi; B) Ha PI3HAX MOBEPXaX.

O11. dxa #MOBIpHICTE TOTO, IO, BISIBIIM HABMAHHS 3 KApTH 3
KOJIOJM B H2 KAPTH, MU JICTAHEMO: a) KapTH OfHiel MacTi; 6) OmHOTO
3HaYEHHS; B) TPHOX Ty3iB 7

0O12. B ypui — 5 6inux, 7 4epBOHUX 1 8 YOPHUX KyJib. HKa fiMO-
BIpHICTBH TOTO, IO, B3SBINW HaBMAaHHS 3 KYJi, JiCTaAHEMO KYJIi BCiX
KOJIBOPIB 7

013. I3 20 ocib, sTki ogHOYACHO 3aXBOpPiIKM Ha Tpum, 15 omgyxaau
nosHicTiO 3a 6 ami. Ilpunycrumo, mo 3 mmx 20 oci® BHIIAIKOBHM
JUHOM BUOpasn WsaThoX. fka HMOBIpHiCTH TOTO, mO: 1) BCl M'ATH
Oy KAy 3a IIICTh JHIB; 2) OAy2KaIu JIUIIEe TOTHPH 0co0u; 3) KOAHA
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ocoba He OFyKajaa 3a IIicTh JHIB?

014. Jlesika TOMYJAIIA POCIWH CKAATAETLCS 3 0COONH TPHOX BU-
giB, nomivenux AA, Aa, aa. YucenpbHiCTh KOXKHOIO BUAY BIAIOBIIHO
nopismioe 200, 600 1 50. ITpunycrumo, Mo 3 1iel TOmyJsIil BUIAIKOBO
BUOWPAIOTH OJIHY POCIWHY. SHANTH HMOBIPHICTE TOTO, IO T8I POCTMHA
susy : 1) AA; 2)AA abo Aa?

O15. Jlecars KHUT HaBMaHHS PO3KJIATAI0Th HA KHUYKKOBI# 110-
amdmi. dxa IMOBIPHICTE TOTO, IO TPy KOHKPETHI 3 TIUX JECATH KHUT
CTOATHUMYTL IOPY<?

016. Monery ninkumaroTh JlecaThb pasiB. fka fiMoBipHiCTE TOTO,
1o repb mpu uboMy Bunaje 7 pasis?

_C1. 36opu, na srkux apucyTH 25 ocib, y ToMy umCai 5 KIiHOK,
BUOMPAIOTE AeJierariito 3 3 ocib. Baxkarwau, 1110 KOXKHMI 13 TPUCYTHIX
3 OJIHAKOBOIO IMOBIpHICTIO MOXe 6y TH BUODAHUM, 3HAWTYU HMOBIPHICTh
TOTO, IO 70 CKJAJY meseraril BBIAYTE ABl KIHKH Ta OJUH JOJIOBIK.

C2. Komoga 3 36 kapT moAiena HaBMaHHsl Ha JABl piBHI YACTHHH.
fka #MOBIpHICTL TOTO, III0 KOXKHA 3 yacTUH Oyae oxmiel macti 7

_C3. 3 maprtil, » axiit 31 gerann 6e3 gedexTis i 6 3 gedexTamu,
6epyTh HaBMaHHS 3 ferati. YoMy AOPIBHIOE IMOBIPHICTD Y HACTYITHUX
BUIIQJKaX: &) BCl Tpum jeTail 6e3 gedekTin; 6) nIpuHaiMHl OHA AT
6e3 nedexTiB?

_C4. 3najity ¥MOBIpHICTL TOTO, IO AHI HAPOIXKeHHsT 12 oci6 Bu-
aJal0ThL Ha PI3HI MICAIl POKY.

_C5. Hexait A — MHO>KIHA, KODeHiB piBHsiHES 62°+1 = Tr. Buafitu
ABi B\ A, akmpo B = {1, 2}.

_C6. Croso "exonomicr" ckiajieHo 3 6yke po3pizuoi aberku. [To-
TIM KapTKu 3 OYKBaMU TEPEMIIYIOTHCS 1 3 HUX 3a 4eprow 6epyTh
HOTUPHU KapTKU. fxa HMOBIPHICTEL TOTO, IO Il YOTUPH KAPTKU B IIO-
PAOKY X HaJXOMXKEeHHs CKIaIYTEL CI0BO "MmicT"?

_C7. Cryaent 3abys Tpu octaHHi 1udpu TOTPIOHONO HOMEPA Te-
JgecoHy, ane maM’saTae, IO BCl BOHH Pi3Hi, i Habupae X HaBMaHHSI.
SuaiiTy #MOBIPHICTE TOTO, 10 HAOPaHI IUQPY TPABUIBHI.
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JlomaritHe 3aBIaHHA

1. o osmagarors noxii A+ A1 AA?
2. Komm moxnuea pisuict AB= A 7
J3. Copocruru supaz A = (B + C)(B+ C)(B + C).

J4. YV xomnoni — 36 xkapT 4oTupbhox macTei. Ilicis BHiMaHHS i

TIOBEPHEHHH OHIET KAPTH KOJ0Ia MEPEMITITYETHCS 1 3HOBY BUNMAETHCA
oflHa KapTa. SHAWTH WMOBIPDHICTE TOTO, IO OBGHABI BUTATHYTI KapTh
oIHiel MacTi.

JI5. YV ramaHri jexaTh Tpu MoHeTH BapTicTio mo 10 kom. i cim
mvonetr 1o 1 xor. HaBmanust 6epeTbCst 0JlHA MOHETA, a MOTIM BUMA-

€ThCs JIpYra MOHETA, SKa BUSABJISETHCS MOHETOK BapTticTio 10 Ko
SHafTH HMOBIpHICTHL TOTO, IO 1 Tepria MoHeTa Hyma BapricTio y 10
KOII.

J16. Ha BocbMU 0MHAKOBUX KApTKaX HAIUCAHI BIAIIOBIIHO UMCIA
2,4, 6,7, 8, 11, 12 i 13. Harmanusa 6epyTh JBI KapTKU. SHAXIITH
IMOBIPHICTL TOTO, IIIO0 YTBOPEHHI 3 IBOX OAEPKAHUX YHCET Apib €
CKOPOTHMM.

7. 3 necaru Oiseris oTepel BUrPAITHUMHU € 1Ba. SHAHTH HMO-
BIPHICTL TOTO, IO CEpeJl B3ATUX HA INACTA T ATH OLIeTIB: a) onuH
BUTpAIHA#; 6) 1BA BUIDAIIHI; B) TPUHANKMHI OJTMH BUTPAIITHUIA.

8. 3 konoau xapt (52 KapTH) HABMAHHS BUTATYIOTH TPU KAPTH.
SuaiiTy #MOBIpHICTH TOTO, 110 1ie OyJe Tpiiika, ciMKa i Ty3.

J19. YoMy nopiBHIOE iIMOBIPHICTL TOTO, IO, MOALIUBIIM KOJOILY 3
36 KapT HOLOJIAM, Y KOXKHIN TIavIl OEePKUMO 110 [Ba TY3U 7

J110. Hexait A — MHOoxkuHAa KOpeHiB pismanus 9z2 + 4 = 20z.
Buatitu AB i B\ A, sikmo B = {1, 2}.

H11. Kunyan gsa rpasibHi Kybukn. 3HadTH HMOBIPHICTH TOTO,
0 CyMa OYOK Ha BEPXHIX T'PaHAX JIOPIBHIOE 7.

J12. Jjs yCHinmHOro CKJIaJaHHs KOJOKBIYMY CTYIEHT TOBHHEH

BIATIOBICTH Ha OfHE 3 ABOX NUTaHbL, 3AIPONOHOBAHUX BUKJIAJAYUEM.
CrymeHT He 3Ha€ BLAIOBieH Ha BiciM NMUTaHb 3 TUX COPOKA, sIKi oMy
MOXYTh 33J1aTu. fKa #MOBIPHICTB TOTO, IO CTYAEHT CKJa/e KOJOKRBI-
yMm?
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J13. 3 cemu onnakoBux 6Oineris JjioTepel onwe Burpamuunii. Ce-
Mepo ocib TTo9eproBo BUAMAIOThL 10 OHOMY Olitery ( He TOBEPTAIYM
fioro ). Yu 3ameXnTh HMOBIPHICTHL BUTpAIly Bl Micusg B Uepsi?

J14. Kunyan i monern. flka #iIMOBIpHICTL TOTO, IO BUMIAIYTh
JBa repbu?

J15. B ypui € 15 gepBonnx, 9 cunix i 6 3eennx xyab. fAxa #imo-
BIpHICTB TOTO, IO CEpejl B3ATUX HaBMaHHs 6 KyJib OyJe o/lHA 3ejIeHa,
JIBl CUHIX 1 TpU YE€pBOHUX !

J16. Kybux, yci rpani skoro nodapbosamo, pospizann na 125
Ky6UKiB OTHAKOBOTO po3Mipy. Bel kybukw mepemirrano. 3Hafit #imMo-
BipHICTB TOTO, IO B3sAITHI HaBMaHHsS KyOWK marume 3 nodapbopaHi
rpasHi.

J17. Y madi croars 10 map pizHOMaHITHOTO B3yTTH. 3 HUX HAB-
MaHHs 0epyTh 4 YepeBuKy. 3HANTH HMOBIPHICTEL TOIO, IO CEpell Ri-
OpaHuX YEPEBUKIB HEMAE MAPHUX.

Binnosinai

O1. B C A.02. A - 6pakoBanux Bupobis Hemae; B - € o1uH 6paKOBaHI/II7I
6. Cis

BUpi6 abo Hemae xoanoro. O4. X = B. O5. a) g: 6)1 ‘2 =0,8.
c3Cs P 1 C3+20 C} +8C cict
07. 27 ~ 0,3916. O8. 1) —; —. O9. s 47474
cr, 0 X 5,
8 1 1.5 05 4C5, 1303 | C
010. a)o5 = o3 6) 553 B) o5 O11. )0532 ; 6) . )032. 012.
C5CiCs 0155 Cis - Ca %
5T = 0,25. 013. 1) =22, 2) ZLE_T5. 3y 5 014. 1) 4/17;
C3o C3o §2503 CSCQ
2) 200/850 + 600/850 = 16/17. O15. 10, 016. 210 = 15/128. C1.
21 3 1
05—%0. C2. ils C3. )C331 =0,579; 6)C31 +060331 + Gl =0,9973.
025 191 036 CV37 0137
C4. 5. Ch. AB = {1}, B\ 4 = {2}. Ce. v Cr. 1/720. JI1.

A+ A=A AA=A. JI2. AC B. 13. A= BC. JI4.0,25. ,Z[5 =, 6.
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2 A2 cict 5 o208 2 7 cleicl
- = 2 7. == 0 = = —. 8. ———
ez =z AT = g O = givlg A8 —
01602
324 10. AB = {2}, B\ A = {1}. [11.1/6. I12. 0,9641.

J19. o

36

H13. He zanexurs i P(Ax) = 1/7, k € {1,...,7}. Hd14. 1/4. J15.
4 ot

= 0,0029.

1,723 .
%%Cm ~0,17. JI16. 8/125. 117. 0104 2
030 20
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Tema 3. 'eomerpuuni iiMmoBipHOCTI

Qopmysia KAaCHIHO! HMOBIPHOCTI BIATIOBIIHUM YHHOM V3arajb-
HIOETHCS HA BUMAJIOK, KOJH HMPOCTIP €JIeMEHTApHUX ol ) € He-
NEPEPBHOIO MHOKHUHOIO.

Hexait 2 — xBagpoBHa 00J1aCTh HA TLIOIIMHI, TOOTO 00JACTh, KA
Mae ckinuenny miomnry. Posriagaemo cucreMy S KBaAPOBHUX IIIIMHO-
xuH MEOXKUHE (). BoHu, 9K BiJI0MO, yTBOPIOIOTE 0 - anrebpy. Hexait
YMOBH JIOCJIY TaKi, 10 UMOBIPHICTE O3 IaHHS B JJOBIILHY KBaIPOB-
Hy mifobaacts w obmacti ) mpomoprifina momnni miel obsacTi 1 He
3AJIEXUTH BiT 17 pogTamysanns B ). 3a ux yMOB s HMOBIpHOCTI
nacranus Oyap-sikol noml A = {(z,y) € w | w € S}, moxyuBOl B
JIAHOMY €KCIIEpUMEHTI, paBuibHa hpopmysia reoMeTpudHoOl iMo-
BIpHOCTI :

ILT.W

mw.)’

PA)=P{(z,y) ew | we S} =

(1)

@opmyny (1) MOXKHA TOMUPUATH HA BUMAJOK TPOCTOPY JOBLIBHOL
PO3MipHOCTI:

P(A) = P{(31, 5, 50) Ew | we 5} = W)
mes(§2)
ne mes(§)) — mipa MHOKMEN ), TOOTO JOBKUHA, TLIOMTA, 06’€M TOIIO B
3aJEeKHOCTI Bijl PO3MIPHOCTI TOTO MTPOCTOPY, B TKOMY PO3IISIA0THCS
JaHl MHOXKUHH.

Ilpuknan 1. Ha veckiruenny maxoBy JAOMKY 31 CTOPOHOI KB&APAaTa
a
2
1) A = { MoHera mona/ie TOBHICTIO BCEPEAUHY ONHOTO KBAAPaTa };
2) B = { moHera neperHe He GlibIne OfHIET CTOPOHN KBaapaTa }.

< Hexaii (x,y) — KOOpAMHATH IEHTPA MOHETH, IO BIAJA HA IIAXOBY
pomky. OCKITBKH MAXOBA IOIIKA € HECKIHYEHHOH), TO MOMKHA BBAYKATHU,
IO €IeMEHTAPHI Pe3yJIbTaTH JAHOTO €KCHePHMEHTY TOBHICTIO RH3HAUAK)-
ThCA TOJOXKCHHAM EHTPa, MOHETH BiTHOCHO BEPIIHH KBAJAPaTa, M0 MiCTUTh
nei nentp. Po3Minyioun NOYAaTOK KOOPAWHAT B OIHIA 3 BEPIIHH BKA3AHOTO
KBAJIPaTa, MOXKEMO 3AITUCATA MHOXKHUHY eneMeHTapHux nogii 2 = {(z,y) €

G HABMAHHST KHJAIOTh MOHETY pajiyca r < —. 3HafiTu HMOBIpHICTB TOJIT:
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€ER? | 0<z,y<a}.Muoxuna w,, mo Bianosinae noxnil A, Mae BUrIAT
wa ={(z,y) € Q| r <z, y <a—r}, T06TO € KBAIPATOM 31 CTOPOHOWO
a — 2r. 3rigao 3 dopmyoro (1)

nnws  (a—2r)?

P(A) = S

(4) .S} a?

MHoXXMHA Wy Ma€ CKIJJHIILY CTPYKTYPY, AKa 300paskeHa Ha PUCYHKY
Yy
O T a—7r a T

OckinpKy mIoma wp AopisHoe a® — 412, To

mwLwp  a? —4r? 72
a

P(B) =

Ry a?

Ilpuknan 2. Binpizok 3aBAOBXKKH [ PO3MIIAIA HA TPU YACTHHH,
BUOMPAIOYHN [BI TOYKH NOMLIY HABMAHHS. 3HAiTH HMOBIpHICTH TOTO, IO 3
YTBOPEHUX TPhOX BiJIPI3KiB MOXXHA CKJIACTH TPUKYTHHK.

< ITo3HaumMo MOBXKUHK YACTHH Binpizka uepes x, ¥, [—x—1y. YCi MOKIA-
Bi criocoOu MOALTY BiAPi3Ka Ha TPU YaCTUHY XAPAKTePU3YIOThCA SHAYEHHAMA
z, Yy, s akux 0 < z+y <!, x>0, y > 0. dxuo z, y po3TIsAIaTH K TIpsi-
MOKYTHI JIEKapTOBI KOOPJIMHATH Ha, IIJIOIIWHI, TO TTPOCTOPOM eJIeMEHTAPHUX
momiin £ 6yne Tpukytauk AOAB.
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Hst Toro mo6 3 BiApi3kis z, ¥, | — z — ¥y MOXKHA O6YI0 CKJIACTH TPUKY-
THHK, HEOOXi/IHO 1 JOCTaTHBO, M0O6 KOXKHUN 3 IUX BiAPI3KiB 6yB MEHITUM
Bl cyMu aBox immmx, Tobro x < y+ (-2 —y), y < xz+ ({1 — 2 —y),

l—z—y < z+y. 3Biacu BunuBae, Mo - < 3 ¥ < 3 Tty > 3 OCTaHHA
CHUCTEeMA HEPIBHOCTEHN ONMKUCYE TPUKYTHHK W . Tomy

wwe  2/4

P(C) = ) 12 4

D>

Bopasu

O1. ¥V kBajgpar BOUCAHO KpyT. YIka HMOBIPHICTD, IO KUHYTA HAB-
MaHHS B KBaJpaT TOYKA TOTaIe B KPYT?!

02. TIporsrom 30 xB, Big 12 rommau 10 12 rogunu 30 XBUIWH,
NIOBHHEH HAIIHTH TenedOoHHMI I3BiHOK. fKa HMOBIPHICTHL TOTO, IO
O3BiHOK Hagifime B ocTanHl 10 XxBujiMH YKA3aHOTO TPOMIKKY dacy,
SIKITIIO MOMEHT TOYATKY JI3BIHKA BUITAIKOBHH !

0O3. Ha ropu3oHTaAbHIN TICHINHL TPOBEAEHO TAPAJETbHI TPIMI,
1110 PO3TAIIOBAHI ONHA, Bl OAHOI Ha BiacTani 2a. Ha nuomuny HaBMaH-
Hsl KHJIAOTh TOHKY TOJKy 3aBaoBkKY 2[(l < a). 3naiiTn #MOBIpHICTH
TOTO, ITI0 TOJKA TIePEeTHE sIKy-HeOY/b PAMY.

O4. V cur"a/izaTop HOCTYIIATh CUTHAMN BiJl JIBOX NPUCTPOIB,
IPUIOMY HAJIXOZKEHHA KOXKHOT'O 3 CUTHAJIB PIBHOMOKJIIUBE B TIOBLTEL-
HUIT MOMEHT IpOMixKKY dacy T. CUrHagizaTop CIpalboBYeE, SKIMO Pi-
SHHUIIA MIXK MOMEHTaMK HAJIXOMKEHHsI CUTHA/IB Merma (¢ < T'). 3na-
WTHW ¥MOBIPHICTH TOTO, IO CHTHAJII3ATOP CIpaIioe 3a vdac 1), aKIno
KOXXHWH 3 TPUCTPOIB MOCUIAE TT0 OJHOMY CUTHAJY.

O5. fka iMOBIpHICTE TOTO, 1II0 CYyMa JIBOX HABMAHHS B3ATUX JIO-
JIATHUX YUCEJ, KOXKHE 3 dKUX He OiJbIle OIMHUIN, He TTEPEBUIIUTH

OJINHUII, & IXHiM nobyToK Oyse He Binbiinii §?
0O6. Ha nromuai npoBemeHo TapaseabHl IpsaMi Ha BigcTami 2a
onHa Bia ospol. Ha 1o maommHy HaBMaHHS KAJA0ThL MOHETY pajiyca

r < @. 3HAWTW HMOBIPHICTL TOTO, IO MOHETa He IEpeTHE YKOIHOI 3
IPAMUX.
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0O7. Ha sinpisky OA 3apmosxkku [ uuciaosol oci Ox HaBMaHHS
nocrasyieno aei Toukn B(x) i C(y), mpudomy y > x( KoopauHATY
roukr C' MO3HAYEHO UEPE3 Y JJId 3PYUIHOCTI ). 3HafiTH HMOBIPHICTD
TOr0, 110 NOBXKUHA, Bijipizka BC 6yne MEHINOI0 BiJl JIOBXKUHK BiIpi3Ka
OB. IlpunyckaeTsest, M0 WMOBIPHICTE TOTAAHHSA TOUKH Ha BiIPI3OK
MIPOMOPIIiifHA JOBXKWHI IIbOTO BiJpizKa 1 He 3aJeXXUTh Bij HOro po3Mi-
HIeHHs Ha YUCJIOBIH ocl.

C1. 3uaiiTu #MOBIPHICTb TOTO, IO TOYKA, KUHYTA ¥ Oy/Ab-dKe Mi-
ClLle BCEPEMHI KPYyTa, NMOTPAIUTh Yy BIMCAHI B Iel KPYT: &) IPaBUIb-
HWIT TPUKYTHUK; 0) KBaJpar.

C2. Creprkedb 3aBIOBXKKH [ po3TaMaIn HA ABl YaCTHHU. JHAATH
WMOBIPHICTH TOTO, 11O AOBXKHWHA MEHINO] YACTUHU He ITEPEBUIILY BATHME
/3.

C3. JIsi ocobu A i B IOMOBWINCL 3YCTPITHCS B IIEBHOMY MICIIH,
NPUYOMY KOXKHA 3 HUX MPUXOIUTH TYJIM HE3AJEKHO Bl Jpyrol y Bu-
naakoBuit MoMeHnT wmik 12 1 13 rox. Tofi, XTO IPUXOAUTL MEPIIHM,
yekae « (@ < 60 ) XBUaWH, 1 AKIIO APYIHi 38 1€l 9ac He TPUXOIUTD,
HIepIInil moKuAae Micie 3ycTpivl. 3HAHTH AMOBIPHICTL TOrO, IO 3Y-
CTPIY BLAOYIAETLCH.

C4. 3 Biapiska [—1, 2] HaBMaHHs B34TO 1Ba YnMcaa. Ika fiMo-
BipHICTB TOrO, IO IX cyma Oijbia oguHuUIl, a JoOYyTOK MeHIHi
ogunumi 7

JlomaritHe 3aBIaHHA

J1. Y roumi C, momoxkenHst sikol Ha Temecbonniit minii AB 3aB-
J0BKKH L piBHOMOXKIINBE, BiIOVBCS pO3pUB. SHANTH HMOBIPHICTL TO-
ro, mo Touka C Bigmanena sig Touku A He Menmne, Hix Ha [.

2. Ha Bigpisky AB #oBXHUHOIO [ HABMAaHHs IOCTABIECHO OB TO-
uku I i M. 3uaditu fimoBipHiCTE TOTO, 1110 Touka L Oyie Giuxde 10
Touku M, Hixk 1o Touku A.

3. Jlo apTobycHOI 3yIIMHKYE Yepe3 KOXKHI YOTHPU XBUJIWMHU TIiJT-
XOUTHL apTobyc miHil A, i 9epe3 KOyKHi MHCTh XBUJINH — aBToOYC JTiHiT
B. Tareppasm 4acy MiX MOMEHTAMW TPUXOAY aBTobyca minil A i Hait-
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OJIMXKYOT0O HACTYIIHOTO aprobyca JiiHil B PIBHOMOMXKJINBI B MeXKaX Big
HYyJI IO YOTHPBOX XBUJIMH.

BHafiTy #MOBIpHICTB TOTO, MIO: &) MepIunii aBTo0yC, AKKit mpudyIe,
6yne aprobycom minil A; 6) aprobyc Oyab-aKol Jinil nigiige BIposoBxK
JIBOX XBUJIVH.

4. Ha napxerny niggory kugaoTh MoHeTy giamerpom d. ITapker
CKJIAJEHNI 3 KBaApaTiB 13 ¢cTopoHowo a (d < ¢). 3HaliTn #MOBIpHICTH
TOTO, III0 MOHeTa He TepeTHe YKOMHOI 31 CTOPIH KBaIpaTiB TapKeTYy.

5. Y xpyr pagiyca R Kuga0Th TOUKY. SHAHTH IMOBIpHICTE TOTO,
110 BiACTAHDB Bij Ii€l TOYKH 10 LEHTpA KPYyra He [IEPEBUIILYE 7.

6. TIpoBoguTHCS TIOCTPLIT TIO JIUCKY, SIKUH TTBUJAKO 0DEPTAETHCS.
ILI/ICK—Ho;Li.HeHo Ha 20 piBHEX CeKTOPiB, modhapbOBAHUX IOYEPTrOBO B
qopHUH 1 6lmit KoJiip. Yka HMOBIpPHICTE TOTO, IO KyJisi BJIYYIUTH B
OJTMH 3 YOPHUX CEKTOPIBY

JI'7. Ha Bigpisky JioBXKUHOIO | HABMaHHSI BUOMPAIOTH JIBl TOYKH.
SHatiTn WMOBIpHICTB TOTO, IO BiACTAHL MiXK IIMMH TOYKAME OyIe He
MEHITIO0, HiXK [/2.

Bigmosini
™ 1 21 t(2T —t) 1 2
a—r 1 3v3 2 2 9 N 9
06. 1 (12 or. 1 Cl1. a) e 6)Z7T. C2.3 C3. (60%—(60—a)?)/60>.
C4. 8+7 -n2~ =~ 0,32034. 1. 1—— 2. - Cnm B3atu x = AL, y =

AM, e 0<z <, 0< <y <; CHpI/IHT.HI/IBl ?Haqennﬂ ly —z| <z d3.x
— noBinpHME MOoMeHT Jacy, 0 < z < 12xB. MoMmeHTH Npux0oay aBrobyca, JiHil
Az =0; 4; 8 MoMmeHTH npuxoay aBrobyca muil B : y; y+6, ne 0 <y < 4.
a) Cropusarnuei sHavenss: npu 0 < y < 2y < 2z < 4,64+y < z < 12;
mpuy >0y < ax <8 aboy+6 < x < 12; p =
gHaveHHs:: 2 < x <4, 6 < <z <& 10< <12, 4+

6) Crpusariusi

y<20<zc<y,ampm y>2y—-2<z<y;p=
2

1/2. 7. 1/4.
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Tema 4. TeopeMu mogaBaHHS i MHOXKEHHS

iMoBipHOCTEI1
dkimo moail Ar, Ao, ..., A, Homapuo HecyMicHi, Tobro A;A; = 0,
i#£ 7, {1, 7} C{1,...,n}, To iiMoBipHicTL CyMM X MOAIH NOPIBHIOE

cyMi TXHIX UMOBipHOCTEH:
P(A1+A2+...+An):P(A1)+P(A2)+...P(An). (1)

@opmyny (1) HasMBaIOTH TEOPEMOIO 0/aBAHHA WMOBIpPHO-
cTeil TonmapHo HeCYMICHUX TOJIH.

dAxmo nomii Aj, Ao, ..., A, J0BiaBHI, TO dopmyaa (1) nHabysae
3HAYHO CKJI/IHIIION0 BUIVISY. amuinemo 11y BUNaJKy 1 =211 =3

P(A1 + Ag) = P(A1) + P(As) — P(A1As);

P(A1 + Ay + A3) = P(A1) + P(A2) + P(A3) — P(A142)—
—P(AlAg) — P(A2A3) + P(A1A2A3)

Ilpuknam 1. YV kpamuumo HagifmIm Kanporosi nangoxu, 60% axwmx
nocravae nepuia dabpura, 25% — apyra i 16% — tpers. fka fiMosipaicTs
TOTO, IO KYILJIEHI HABMAHHS [TAHJYOXM BUTOTOBJIEHI HA mepIuiii abo Tperiii
dabpui?

< Beenmemo nosunavenns. Hexait A, B, C' — nomil, ki BiaOyayTbes, KOIU
HABMAHHS KYILIEHI MAHYOXW BUPOOJIeH] BiAMOBIAHO HA mepIuift, Apyrii abo
Tperiit pabpuni. Ioxis, dka monsirae B TOMYy, IO KYILIeHI HABMAHHS TIaH-
YOXHM BUTOTOBJICHI Ha nepiiiil abo rperiit dabpuni — A + C. Ockinbku noiil
HecyMicHi, To 3rigHo 3 dopmynown (1)

P(A+C)=P(A)+ P(C)=0,6+0,15=0,75,

6o P(A)=0,6, P(C)=0,15. >

Ilpuknan 2. 3uajitu HMOBIPHICTE TOrO, 110 HABMAHHS B3ATE JBO3HAU-
He yucio Oyae kparuum abo 2, abo 5, abo omHOMY 1 APYroMy OJHOYACHO.

< Hexait A — nozis, mo B3ATe HABMAHHA YUCIO KpaTHe 2, a B — nomid,

o 1e yucno kparue 5. Tpeba snaitru P(A + B). Ockiibku A 1 B cywmicui
nonii, o P(A + B) = P(A)+ P(B) — P(AB).
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Jpossauni yucaa — ne 10, 11, ..., 98, 99. Bcix 1x € 90. OueBugno, 1m0
45 3 aux KpartHi 2 (cnpusors nogasi nozii 4), 18 kparni 5 (cupusiob 10aB1

nonii AB) i 9 xparui 2 Ta 5 onHOYacHO (CNpHstoTh nogasi noail AB).
18 9

45

Tomy P(A) = 90 = 0,5, P(B) = 90 = 0,2, P(AB) = 90 = 0,1
i, otke, P(A+B)=0,5+0,2—0,1=0,6.0

ImogipHicTs HacTanus momii A 3a yMoBH, 1m0 omist B yxe Binby-
JIacst, HA3WBAEThCsT YMOBHOO 1 nosnadaethes P(A/B).

ImoBipHiCTE JOOYTKY JMBOX MO JIOPIBHIOE J0O6YTKY WMOBIPHOCTI
o/iHie] 3 WX MO Ha YMOBHY MMOBIPHICTHL Apyrol 3a YMOBH, IO
nepia Biadymacs, To6To

P(AB) = P(A)P(B/A), P(AB) = P(B)P(A/B). 2)

@opmynn (2) HA3MBAIOTL TEOPEMOIO MHOXKEHHsI HMOBIpHOC-
Teill.
dxmo P(A/B) = P(A), T0o KaxKyTh, 110 TIOJisA A HE 3aJEXKUTh BijI
nofii B. BaacrupicTs nezanexHuocTi moaiit B3aemua: sikino P(A/B) =
= P(A), ro 1 P(B/A) = P(B). Jlna uezanexuux nogitt A i B dop-
Mysd (2) HaOYBAKOTH BUIVISITY

P(AB) = P(A)P(B).
V Bunajgky Tprox nomiit A, B,C
P(ABC) = P(A)P(B/A)P(C/AB).
dArmo A, B, C — B3aeMHO He3aaexKHl 1oail, To
P(ABC) = P(A)P(B)P(C).

HAxrmo momii Aq, Ag, ..., A, — He3amexKHI B CYyKYyITHOCTI, TO AMOBIpHICTD
HACTAHHS TPUHANMHI OJTHIET 3 HUX, BUZHAYAETHCS 38 hOPMOIOI0

PAl+As+...+4,)=1—-PlAI+ Ax+... Ap) =

=1~ P(A1) - P(As)--- P(Ay). (3)
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Ilpuknam 3. V nexy asa MOTOpPW NPAIIOIOTh HE3ATICKHO ONUH Bl
ofHOrO. VIMOBIpHICTE TOTO, IO TPOTSTOM TOJUHY HEpIIHii MOTOP HE HOTpe-
Oye yBaru maiictpa, nopisaioe 0,9, mmrd Apyroro moropa Id AMOBIpHICTE
nopisuoe 0,85. 3uaiitu AMOBIpHICTL TOrO, IO BIPOALOBXK TOJUHH KOIEH 3
MOTODIB He moTpebyBaTHMe YBard MaicTpa.

< Hexait A — momis, sika HacTaHe, KOJIH NEpIIUA MOTOp He MOTpebye
yBaru OpOTArOM IOAWHU, & B — mofist, aKa HACTaHe, KOJU YBArd He moTebye
npyruit morop. Ockinbku nonii A i B € Heszame:kHuMH, TO

P(AB) = P(A)P(B) = 0,9 0,85 = 0, 765. >

Ilpuknanm 4. ¥ uponyxuii 3asofy 6pak ckmamae 5 % BiI 3araabHO
KIJIBKOCTI BUNyIIEeHUX aerajeit. s kouTposw Biaibpano 20 meraneii. fdxa
HMOBIpHICTB TOTO, IO CepeI HUX € NpUHANMHI ofHa OpakoBaHa 7

< ast 6yap-g9KoI JeTafi 3 TPOAYKIIT 3aBoay HMOBIpHICTE OyTH Gpako-
BaHOIO J0piBHIOE 3a yMoBo p = 0,05 = P(A), k € {1,2,...,20}, e nozis
Ap = { k-ra 3a nopsjkoM B3ATA JeTajb € OpakoBaHow }. O4YeBUIHO, HAC
HiKaBUTL noaid A +As+. . .+ Asg. SIKIIO IpoLEC TEXHOJOTIYHO Blaj1arosxe-
HUH, TO MOXKHA, BBAXKATH, 10 1o/l Ay, As, .. ., Aoy HE3aIEKH] B CYKYIHOCTI.
3a dopmyomwo (3) aictaemo

P(AL +As+ ...+ Ay)=1—P(A1) - P(As)-...- P(Ay) =
=1-10,95"" =~ 0,64

60 P(Ap) =1 — P(A;) =1—0,05=0,95.>
Bopasu
O1. B ypni 15 uepBonux, 10 cunix i b 6inux Kysib. 3 ypHU HABMa-

U BUMMAETLCA OAHA Ky/Isd., SHAWTH HMOBIPHICTL TOTO, IO I KyJIsd
Gyae uepBOHOK abo BHiot0.

_02. Ha crenaxi 6101i0TeKr y BUNAIKOBOMY TOPAIKY PO3KJIAIe-
HO 15 nmimpy4HuKiB, npudoMy b 3 HUX y naJjiTypkax. bibgiorekap Gepe
HaBMaHHs 3 MAPYYHHKHA. SHAHTH HMOBIPHICTE TOrO, IO OpUHAMHI
OJTVH 13 B3ATUX TMIAPYIHUKIB BUABUTHCS B TAJITYPIIL.

_03. ¥V nepmomy amuky € 2 6imi i 10 gopaux Kyab. Y Apyromy
AMUKY — 8 61ux 1 4 9opHi Kyni. 3 KOXKHOIO AMUKA BUHHSIIN 110 KYJIi.
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dka #iMoBipHicTE TOTO, 110: 1) 06maBl Ky 6ini; 2) onHa Kyms 6ia, a
npyra qopHa?

_O4. Tpu cTpiabll CTPLISIOTH Y b, ﬂMOBipHiCTb IOMAIaHHS B
[TE A7 TepIroro cTplabisd — 0,75, aas apyroro — 0,8, A7 TPeTHOTO
—0,9. BuaiiTu AMOBIpHICTHL TOTO, IO B AL IIONAJAE ITPUHAAMHI OJUH
CTpLIensb.

_O5. Ha reruiosiit elekTpocTanii npairoe 15 3MiHHAIX 1HKEHEPIB,
3 Hux 3 kiuku. Ilporsarom 3Mminu 3aitEaTo 3 ocobu. 3HaliTi HMOBIp-
HICTB TOTO, III0 ¥ BUIAJIKOBO BUOPaHIi 3MIHI Y0JOBIKIB BUABATHCS HE
MEHIIIE JIBOX.

_06. Tlaprig i3 100 meraseit nimysirae BUGIpKOBOMY KOHTPOJIIO.
YMOBOO HEIPHIATHOCTI BCi€T MapTil € HasgBHICTL NMPUHANMHI OmHIel
OpaxoBaHOl leTai cepejl 5 JeTasieil, 1o nepeBipsaThes. Aka WMoBIp-
HICTB /1 JaHOI mapTil 6yTH He IPUHHATOIO, AKIIO BOHA MicTHThL 5%
OpaKoBaHUX JieTaiei?!

_O7. ¥V 1exy mpartoe 7 40a0BiKiB 1 3 kinkn. 3a TabeaIbHUMEI HO-
MepaMi BimiOpaHo HaBMaHHS TPBOX 0Ci6. 3HaiiTu HMOBIPDHICTH TOTO,
1o Bei Bigibpani ocobu € dosioBikaMu?

_O8. 3 nosuol Kostozm KapT (52 KapTH) BUAMAIOTH OJIHOTACHO U0~
TP KapTH. Posragtaorhes mogil: A — cepen BuiinsTux KapT Oyie
npuHafivHi ojiHa 6y6HOBa; B — cepe BuiitHaTHX KapT Oyile npuHaiMHi
OJTHA IMPBOBa. SHafTH WMOBIpHicTh oall C = A 4+ B.

_09. Enexrpuuare koo Misk M 1 N cKIaIeHOo 3a CXeMOIO

I

K, Ko

20 (R O

Nt

Buxig 3 nagy 3a gac T pi3HAX eIeMeHTIB K0J1a — He3aJIeXKHI Toil,
ski MaroTh #mosipaocti: P(K1) = 0,6, P(K2) = 0,5, P(L1) = 0,4,
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P(Ly) = 0,7, P(L3) = 0,9. 3naiitn #MOBIpHICTE pO3PUBY KOJIA 3&
BKA3aHUH TMTPOMIKOK HaCy.

010. /Tsa MUCIUBIT CTPLISIOTHL OJHOTACHO 1 HE3AJICKHO OIUH Bi
OIHOTO B 3afinsd. 3aenns BOUTHH, sKIO: 1) momanu obuapa; 2) monas
OpUHARMHI OJUH 3 MUCJUBINE. fKa #MOBIPHICTL TOTO, IO 3a€lL BOU-
T, KO TEPITUH MUCIUBEIL TTonajaac 3 iMosipHicTo 0,8, a apyrui
— 3 iimoBipuicTio 0,75 7

O11. 3 nBox rapmar 3pobJeHO ONHOYACHO MOCTPIJ IO MiIlTeHi.
mosipHicTs momaganms 3 mepmol rapmarn gopisaioe 0,85, 3 apyrol
—0,91. 3uaiiTy #MOBIPHICTH BIAYUEHHS Y TiJTh.

012. JTawo snavenns: P(AB) = 0,3; P(AB) = 0,4; P(AB) =
0,2. 3’'sicyBarn, wn 3amexui moaii A i B. Ob6uucautn P(A/B) i
P(B/A).

013. Tpu kaienTn 3aimin 10 6aHky. IMOBIPHICTE TOTO, IO TIEP-
muit KIIEHT 3aKajae TMeBHOl Mocayru, AopisHioe p; = 0,32, npyruit
— po = 0,41, a Tperiit — p3 = 0,37. 3maiiTy AMOBIpHICTL TOTO, IO
TIOCTYTH 3ayKaJIa€ TPUHANMHI OTWH KJTIEHT.

0O14. Kunynu npa rpaibii KyOuky. 3HaiTH AMOBIpHICTL moail A
— BUIIJIaHHA TPWHANMHI Ha OHOMY KyOHUKOBI He GLIbIe IBOX OYOK.

015. € n8i ypuu. B mepmiii € 1 61ma Kyss1, 3 9opanx i 4 4epBoHmX,
y ApyTiit — 3 6iux, 2 YopHUX 1 3 UepBOHUX. 3 KOXKHOT YPHU HABMAHHS
BUMMAIOTH 110 OHIH Ky, MIC/IS 90T0 TOPiBHIOIOTH 1X KOJILOPH. 3HANTH
WMOBIPHICTB TOTO, IO KOJBOPU KYJIh OJHAKOBI.

016. Harmanus 6eperbest uucyo 3 cykKynsocTi yuces sijg 100 jo
999. ¢dxa fiMoBIpHICTH TOTO, 110 HIpUHAAMHI ABi foro nudpu OaHAKOBI?

0O17. € no 10 xapTok 6LI0r0, YEPBOHOIO, 3€JEHOTO 1 XKOBTOT'O
kohopiB. Ha kapTkax KOKHOrO KOJALOpY HaHeceHo nmdpu Big 1 10
10. Hapmamust BUOMpaeThCs OJIHA KapTKa. JHaiTH HMOBIpHICTE TOTO,
10 11 KapTka Oyae 6o i MmaTtuMe Ha cobi oguy 3 nucp 5, 6 abo 7.

O18. B ypHi 3naxoggarbes 10 purpantaux 6ineris i 15 6inerie 6e3
purpamry. Oaun 3a ogaum (6e3 moBepHeHHsI) BUiiMalOTLCa 4 GimeTw.
SuaiiTy HIMOBIPHICTE TOT'O, 1110 BCl BUUHSATI OijeTu Oy1yTh BUMPAIIHU-
M.

C1. Atounent 3a6ys ocTanHio MHGPY HOMEpa TeaehOHy 1 TOMY
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Habupage 11 HaBMaHHS. 3HaiTH AMOBIPHICTB TOTO, 110 HOMY JIOBEJIETHCS
J3BOHUTH He Olble, HiXK y Tpu Micusd. Yk 3MIHUTHCS HMOBIPHICTD,
AKINO OCTaHHs Iudpa HenapHa!

_C2. Bepcrar-apromar mramiye gerai, 96% 3 sikux crajgapTHi,
npuyomy 90% cTangapTHHX meTajeil — Iie JeTasii IMepIioro raTyHKY.
SuaiiTy #MOBIPHICTE TOTO, IO HABMAHHA B3ATa JE€TAJb BUSBUTHCS
JIETAJITIO TIEPIIOTO IATYHKY.

_C3. TmoBipHICTh TOKPAIIEHHS CHOPTCMEHOM OCOBUCTOIO JIOCST-
HEHHs 13 cTpubKIB y HOBXKUHY HOPIBHIOE P. YoMy HOPIBHIOE HMOBIp-
HICTBL TOTO, IO BiH IOKPAIIUB CBilf Pe3ybTaT, SKIIO HOMY HAIAHO
MOXKJIMBICTE cTpubdaru 3 pasu?

C4. Pobitauk obcayroBye 4 Beperaru. Mmosipaicts TorO, 10
BIIPOJOBYK MEBHOI TOJIMHU TIEPIITUIA BEPCTAT HE BUMATaTUME YBAaru po-
biTnuka, mopisaioe 0,7, A1 APYTOro BepcTara I HMOBIPHICTD HOPIiB-
utoe 0,8, mra Tperboro — 0,9 1 aas uerseproro — 0,85, Suaiitu fiMo-
BipHICTB TOTO, IO TIPOTATOM JIeSTKOT TOJMHYN TPUHANMHI OJIUH BepcTaT
norpedyBaTumMe yBaru poOiTHUKA.

_C5. ImoBipHICTE TOTO, IO B PE3Y/ILTATI YOTHPHOX HEZATEIKHITX
BunpobyBaHb TOMisT HacTaHe MPWHAMMHI OonWH pa3, gopisaioe 0,59.
SHafTH HMOBIPHICTH, HACTaHHS TOANl  TpmM OJHOMY BUIPOOYBaHHI,
SIKIIIO BOHA TN 9ac yCiX BHIpOOYyBaHL OJHAKOBA.

JlomaritHe 3aBIaHHA

JI1. BukoHyeThCa OJIMH TOCTPLI IO MIITIeH], sIKa CKIAJAEThCI 3
A0JIyKa 1 JIBOX KOHIIEHTPUUYHUX KiJjielb. IMOBIPHICTE BJYUYEHHS TpH
OIHOMY ITOCTPLIL B si6ayKO 1 B Kiabld Binmosiguo gopisuioe 0,11; 0,24;
0,35. BrafiTn #IMOBIPHICTE IPOMAXY.

H2. 3 ypuu, ska MicTaThL ¢ 611X i b 9OpHUX Ky/h, BUAMAIOThL
(O,ZLMCHO abo mocioBHO) MBI Kymi. 3HafiTi HMOBIPHICTH TOTO, IO
obuel Kysi 6yayTh OlLiuMu.

J3. JlBa cTplibmi, /Mg KX WMOBIPHOCTI BJAYYEHHS y MiIleHb
Aop@m% Bigmosigmo 0,71 0,8, pobagarh M0 OJHOMY IOCTplIy. 3Ha-
ATU #MOBIpHICTE TOTO, 110 &) 0OKBA CTPIJIBIN BIYYAOTh Y MIIIEHb;
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6) Kopmuit 13 CTPIJIBIB He BJIYYHTH y MIIIE€HB; B) X04a 6 OJWH i3
CTPITIBIIB BAYYIUTH y MillleHb (009MCamTH ABOMa Criocobamu);
') JIAIIE OJUH 13 CTPLABIIB BAYYATH y MIIIEHb.

4. Posrasimemo poboTy €1eKTPUIHOrO KOJIa, MOJaHOr0 Ha PH-

CYHKY
—D—2—8

@

Enemenrtu 1, 2, 3 3’eanani TOCTIIOBHO, a 10 HIX MAPAJIEJIbHO ITij-
kmoueHo erement 4. MimoBipHicTs 6e3Bi1MOBHOI po6OTH KOXKHOTO eTe-
MeHTa JopisHioe Biamosinro 0,6, 0,7, 0,8 1 0,9. Suaiite #MOBIpHICTH
6e3BiIMOBHOI POOOTH EIEKTPUIHOTO KOJIA.

5. 3 ypuu, gxa MIicTATBL @ 1 b YOPHUX KyJb, Y BUMATKOBOMY
Hopm, OJIHY 3a OJHOK, BUUMAOThH BCl Kyji. 3HaliTu HMOBIPHICTH
TOTO, IO APYTOI0 3& MOPSIAKOM OYyJIO B3SITO OLIY KyJIIO.

6. Ilinkuaaors a8l MoreTn. Posrisaorses mojil: A — Bunaja-
HHHF]Z)6& Ha nepImiit Moueti; B — Bunajanus repba Ha JIpyriit MOHETI.
SmafiTu #MoBipHicTs oail C = A 4+ B.

JU7. Tpu npuitMann] mapTi TOBapy IEPEBIPSIETHCT IMOJTOBAHA BW-
pobiB. YMOBaMu TEPEBIPKM JONYCKaeThest Merne 2% Opaky. 3HafTn
HMOBIpHICTE TOTO, Mo naprid i3 100 BupobiB, sxa MicTuTh 5% Gpaky,
Oyze TpUiHATA.

8. Tpunan cKIAJAETHCI 3 9OTHPLOX 610KiB. IMOBIpHICTE TOTO,
110 KOXKHUM 610K 6ye mpamoBari BIpoaosxk T rogun gopisaioe 0,9.
HAxa #IMOBIPHICTL TOTO, IO TPHIA] TpaIioBaTuMe Il 1’ TOAWH, SKIIO
BUIXIJI 3 JIa/ly KOXKHOI0 6JIOKY 03HAYAE BUXIJ 3 JIaJIy IPUJIALy 1 BijloMo,
10 OJI0KM BUXOASTH 3 Ay HE3AJIEKHO OJWH BiJ 0jHOTO0?

9. YoMy nopiBHIOE HMOBIPHICTE TOTO, IO TPHU N MiAKATAHHIX
IPAJILHOTO KyOUKa BHIAJE X0Ua 6 OLMH Pa3 OLMHHUIS]

H10. B ypui e b 6innx i 3 wopHi Kysii. 3HARTH HMOBIPHICTE TOTO,
10 B3Ti HABMAHHS 3 KyJsii 6yAyTh OilanMu.

J11. JTano snauenns: P(AB) = 0,6; P(A) =0,3; P(B) =0,8.
3’acyparu, un 3anexui momi A i B. O6uncmuru P(A/B) i P(B/A).
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J12. Tpu xientu 3aiinuiu ;10 6aHKy. IMOBIpHICTE TOTO, IO TI€p-
Mt KJAEHT 3asKajgae meBHol NoCcayTH, AopisHioe p; = 0,21, apyruit
—po = 0,61, a Tperiit — ps = 0,57. 3uafiTy ¥MOBIPHICTH TOTO, IIIO
TTOCJIYTH 3aKa/Jal0Th He MEHIIE JIBOX KJIIEHTIB.

J13. dxa #iMoBipHICTL TOTO, 1110 BUOPAHUI HaBMaHHsI BUPIO BH-
SIBUTBCSL TIEPIIOTO TATYHKY, SKIO Bijomo, mo 3% Bciel mpomykmil
CKIAJAI0TH HeCTaHAAPTHI BUpoOu, a 75% crammapTHUX BUPOOIB € mIep-
III0T'0 TATYHKY.

J14. Y maficTepHi mpallloe TpH BEPCTATH. 34, 3MiHY IIepIInil Bep-
crar norpebyparume yBaru 3 iimosipuictio 0,15. st gpyroro Bepcra-
Ta T WMoBipHicTs popisaioe 0,1 1 ang Tperboro — 0,12, Braxaro«n,
110 BEPCTATH He TTOTPeDYBATUMYTH OJHOYACHO yBaru, 3HANTH HMOBIp-
HICTB TOTO, IO 3a 3MIHY NPUHANMHI OJMH BEPCTAT HOTPeOyBATHME
yBaru mamcrpa.

J15. Jeranas mocaigoBHo i He3aeKHO 00pObIIsSeThCS YOTUPMA

pobirmkamu. VmosipaicTs Gpaky IuIst KOKHOIO pOGITHIKA, JOPIBHIOE
0,01. $Ixa #fimoBipHicTb BUIyCKY HeOpaKOBaHO! meTa?

J16. Ha mecstu xapTrax Hameceno mudpu Big 0 1o 9. fdxa #imo-
BipHICTB TOTO, 110 U} pU HA TPHOX HABMAHHS B3SITUX KapTKaX CKJa-
ayTh gnciao 2507

JL17. ImoBipHicTh TOTO, IO B MAra3uHi Y0JOBIYOTO B3YTTS I€pPro-
BOIO Oy7ie Tpojana mapa B3yTTs 44-ro posmipy, gopismioe 0,01. Crinsb-
Ku Tpeba mpojaTH map B3yTTd, 106 3 IMOBIPHICTIO HE MEHIIOK, HiXK
0,9, moxma 6yJ10 oUiKyBaTH, 10 Oye IpoAaHa IPHHANMHI OJHA Iapa
B3yTTs 44-10 pos3Mipy?

Bigmosini
2 67 1 11
0O1.-. 02. —. 03.1)—:; 2)—. 0O4. . 05. 187. 06. 0,23.
" o1 g D15 0,995 0,9187 0,23

O7. 7. 08.0945. 09.085. 010.1)06. 2) 0,95. O1L. 09865.

0O12. Ai B zanexni, P(A/B)=1/3; P(B/A)=1/5. 013.0,7472.

5 21 3 21
Ol4. . O15. . 016.028. O17. .. OI8 — . CL03;




0,6. C2.0,864. C3.3p—3p*>+p>. C4.0,5716. C5.1-Y0,41. 1.
a a —

; 2. . . : : 4: ;
0,3. I oy +b 213 a) 0,56; 6)00(13, ZO,Q,F)O,SE&
Y 0 C

J14. 0,9336. ,Z[6 R
5 ClOO OIOO

(0,9)%. 9. 1—(5/6) . J110. % =0,1785. Jd11. Ai B 3anexHi,

P(A/B) = 1/4; P(B/A) = 2/3. J12. 0,449466. JI13. 0,7275.
J114. 0,3268. JI15.0,96. JI16.1/720. JI17.n > 228.

=0,18. JI8.
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Tema 5. Popmysia moBHOI HIMOBIpHOCTI
ta ¢dopmysu Baiteca

Hexait A — nosinbua nogis, Hy, Hs, ..., H, — TonapHo #ecyMicui
noait (H;H; = 0,4 # j, {i,7} € {1,...,n}) raki, mo P(H;) > 0,
ie€{l,...,n},i AC H + Hy+ ...+ H,. Toxi npasusibna dopmyia
noBHOT iMOBIpHOCTI:

ZP P(A/H;). (1)

Ilpuknam 1. IlramnoypaabHuil Hex HAIPaBUB y BLIILI TeXHIYHOIO
KOHTpOJMIO JB1 mapril geraseil. Ilepmra mapris micrurs 20000  merasei,
5 % 3 akux 6pakosani. Jpyra napria micruts 10000 meraneit 3 1 % 6paky.
Herani obox mapriit mepeMimany, micjs YOoro KOHTPOJIEpP HABMAHHS B3SB
nerasb. fdxa fMoBipHicTh TOTO, IO I AeTalb Oyae OpakOBaHOWO?

< Hexait nogis A — subip 6pakosanol meraji, Hi — noais, aka NOJIATAE
B TOMY, IO JETaJIb 3 Mepiiol naptii, He — mneranb 3 apyrol naptii. Tomi

20000 _ 2 P(Hy) = 10000 1
20000 + 10000~ 3’ >/ 90000 + 10000 3’

P(A/H;) = 0,05; P(A/Hs) = 0,0L.
Tomy, srigno 3 dbopmynow (1), mykana AMOBIpHICTE
P(A) = P(H,)P(A/Hy) + P(H2)P(A/Hz) =

2
=--0,05 -0,01 =
3 +3 0,037. >

P(H;) =

dAxmo noxaii A, Hy, Ho, ..., H, — taki cami, sk i B dopmyui (1), i,
kpiMm Toro, P(A) > 0, o npasuibai dopmyiau Baiieca:

P(Hk)P(A/Hk:)

ZP P(A/H;)

P(H,/A) = ke{l,2,...,n}. 2)

ITpuknan 2. Hexaii € 12 ypH, 3 Hux y mecru ypaax (tun Hp) wi-
cTuThes 1o 3 6l 1 4 wopHi Kyui, B Tphox ypHax (tun Hy) — o 2 6ini i 8
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YOPHUX KyJb, y ABOX ypHax (tun Hs) — 110 6 6inux i 1 yopHiii Kyui, B oguii
YpHi
(run Hy) — 4 6ini 1 3 gopni Kyui. 3 HaBMaHHA BUGPaHOL YPHU B3ATO KyJIIO.
Yowmy mopiBHIOE AMOBIPHICTH TOrO, IO KYJIIO B34TO 3 YPHH cKiIaay Hs, akino
ROHA BUSIBUNACH 6110107

< Hexalt nozist A — B3siTa KyJIsl BUSBUIACSA BG171010. 3rifHO 3 YMOBOK

6 1 3 1 2 1
P(Hl)—ﬁ—§= P(HQ)_E_Z’ P(H?’)_E_E’
1 3 3 2 1
P(H4): E: P(A/Hl): m: ?, P(A/Hg): m: g:
6 6 4 4
P(A/Hy) = o= = = P(A/Hy) = ;0= = =.

3a dopmynoro Baiieca (2) 3Hax0AMMO NIyKaHY HMOBIPHICTD:

P(H3/A) =
_ P(Hs3)P(A/H3) _
P(H1)P(A/Hy) + P(H2)P(A/Hz2) + P(H3)P(A/H3) + P(Hy)P(A/Hy)
16
=TT ! 6 1 4 - 03l4»
37 156 T 12T

Ilpuknam 3. JIsa cTpinbii HE3AMEIKHO OMH BiJl OHOTO CTPLIAIOTH

Mo OfHIi MimeHi, poGITIn KOKHWH M0 OIHOMY HocTpiiay. VMoBipHicTs mo-
MaJlaHHs B MillIeHb [T TEePIIOro CTPLnbig Jopisuioe 0,8, A Apyroro —
0,4. Tlicast cTpinsbu B MilneHi BUSBIEHO OZHY NpobOOIHY. 3HaiiTu HMOBip-
HiCTBL TOTO, IO I POGOTHA 3pOOJEHA: &) NEPIIMM CTPLIbIEM; 6) ApyTruM
CTPLIBIEM.

< o mocmigy MOKAWBL Taki TimoTesn:
H; = { obuznpa cTpliblii He NOHAAYTH };
H, = { obuzpa crpijbli nonagyTs };
H; = { nepumit crpinens nonanae, a apyruit — Hi };
H, = { nepmmii crpinenp He nonajae, a Apyrui nomasae }.

Maewmo,
P(H)=0,2-0,6=0,12; P(H»)=0,8-0,4=0,32;
P(H3)=0,8-0,6=0,48; P(H4)=0,2-0,4=0,08.



Hexait nogiss A= { B mimmeni oxxa npotoina }. Tomi P(A/Hy) = 0;
P(A/H,) = 0 (Bunanok, mo o6uaei npoGoiny 36irmmucs, BBAKAEThCST HEMO-
kyuBowo noziero); P(A/Hz) =1; P(A/Hy) = 1.

IMicast mocainy rinoresu Hi 1 Ho cTaroTh HEMOXKJIUBUME, 8 WMOBIPHOCTI
rinores Hs 1 Hy 3rigzdo 3 domynamu Baiteca (2) maki:

0,48 -1 6
PlHs/4) = 0,48-1+0,08-1 7’
6 1
P(Hi/A) =1~ P(H;/A)=1- 2 = 7.»

Bopasu

_O1. B yphy, 1m0 MicTuTb 2 KyJii, OIyIIIeHo 61y KYJIE0, A I0ro
3 YDHU HABMAHHS B3sITO OJHY KYJIIO. SHA#TH HMOBIPHICTH TOTO, IO
BuiiHaATa KyJisd Oyie G100, SIKIIO PIBHOMOXKJIUBUMU € OyIb-Ki TpH-
HYIIEHHS PO MOYATKOBUI CKIA/I KYJIb 38 KOJIbOPOM.

_02. Tlo noBiTpsHii i TPOBOIUTHCS CTPLIL0A 3 IBOX PI3HUX pa-
KeTHUX YCTAHOBOK. VIMOBIpPHICTH BJIydYeHHS B IJIb MepIIOl yCTAHOBKK
nopieuioe 0,85, apyroi — 0,9. 3uafity #MOBIPHICTL BAYYEHHS B IILIb,
AKIIO BiJJOMO, IO TEPIa yCTaHOBKAa CIIpPallboBye 3 fiMoBipHicTIO 0,8,
a zipyra — 3 iMmoBipHicTO 0,7.

_03. Pobitnuk obcayrosye 3 BepCcTaTH, HA STKUX OOPODISIOTHCS
OJIHOTHUIIHI JleTasii. IMOBIpHICTE Opaky JJis TEPIIOro BEPCTaTa JIOPiB-
mroe 0,02, mig apyroro — 0,03, mia Tpersoro — 0,04. O6pobieni gerani
CKJIQJIAI0Th B OJUH AWK, IIpOIyKTHBHICTD TIEPIIIOTO BEPCTATA B 3 Pa-
3u HLIBINTA, HIXK JIPYTOro, & TPETHOTO B 2 pa3u MEHIIa, HiXK JIpyroro.
SuaiiTy AIMOBIPHICTL TOTO, IO B34Ta HABMAHHS JIeTajL Oyme Opako-
BaHOIO.

_O4. Hexaii € vorupu ypHu. ¥ nepiiiit ypHi 1 6ina ta 1 vopHa KyJi,
y Apyriit — 2 611 1 3 wopHi KyJi, B Tpetiit — 3 611 1 b YOpPHUX KyiIb,
y udereptiit — 4 61l i 7 wopuux kyuab. Iogis H; — Bubip i-oi ypHu,
i € {1,2,3,4}. Mano, mo #imosipricTs BubOpY i-0i ypHE J0piBHIOE
L. BubuparoTs HaBMaHHS OJIHY 3 YpH 1 BUUMAIOThL 3 Hel KyJo. Yka

10
WMOBIDHICTE TOTO, IO I KyJs Gija?
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O5. I'pyna cryzeHTiB CKJIAIAETHCA 13 a BiAMIHHUKIB, b 100pe
BCTUTAIOYUX 1 ¢, STKi BYATLCS TTocepe Hbo. BinMinouky ma exzameni
MOXKYTb ONEP:KATH TLILKK BIAMIHHI OIIHKH, A00pe BCTHUTAIOYL CTY-

JIEHTH — 3 OJHAKOBOIO HMOBIPHICTIO sik j106py, Tak i BiAMIHHY OITIH-
KW,a PEIITa — 3 OJHAKOBOIO HMOBIpHICTIO 100Dy, 3a/10BIJIbHY 1 He3a-
IOBLIBHY OIIHKM. JIjis CKIAMaHHSA ICHATY BUKJIWKAETHCS HABMAHHSI
OJIMH CTYACHT. 3HAUTH WMOBIPHICTH TOTO, IO BiH OJCPKUTL 100PY
ab0 BIAMIHHY OIHKY.

_O6. Bupib nepeBipsieThCa HA CTAHIAPTHICTH OTHUM 13 TPHOX TO-
BapO3HARBINB. IMOBIpHICTE TOTO, 1110 BUPIO MOTPANUTE IO MEPITIONO TO-
Bapo3HaBId, JopisHioe 0,25, 1o apyroro — 0,26 i 1o Tperboro — 0,49.
ImoBipHicTh TOrO, 110 BUPIO Oyile BU3HAHO CTAHJAPTHUM HEPIITUM TO-
BaposHasieM, gopisaioe 0,95, apyrum — 0,98, Tperim — 0,97. 3uafiTu
WMOBIpHICTE TOTO, IO CTAHAAPTHUI BUPIO IEpEBIpeHO APYTUM TOBa-
PO3BHABIIEM.

_O7. TenerpadHe NOBLIOMIEHHS CKJIAJACTHCA 13 CUTHAJIB "Kpail-
ka"l "Tupe". CrarmcTuuHl BIACTUBOCTI TEPEITKOJ TaKi, 10 CIOTBO-
PIOETHCS B cepenuboMy 2/5 nosizomiens "kpanka'i 1/3 nosipomiens
"rupe". Bigomo, IO cepen CUrHAIB, K1 IepemaroThesd, "kpamnka'i
"tupe"sycTpiuaroThes y Bigmomenni 5:3. 3HaWTH AMOBIPHICTL TOrO,
10 TPUHHATO CUTHAJ, SIKUE [IepelaBaBCst, sIKIIO: a) TPUHHATO CUTHAT
"kpanka'; 6) mpuitasaTo curaaa "tupe".

_O8. JIpa aBroMaru BUPOOISIOTH OJHAKOBI HeTajl, 9Ki HayTh Ha
crinbHuit KouBeitep. IlpogykruBaicTs 1-ro apromara yupiui Gijibima
BiA mpoaykTuBHOCTI mpyroro. llepmmumit apromar BuUpoOJIsiE€ B cepe-
napomy 60% geraseit BijMminuol sikocti, a apyruit — 84%. Hasman-
He B3dTa 3 KOHBeepa JleTalb BUABKIACHL BiLAMIHHOI sgkocTi. 3HafiTi
WMOBIPHICTH TOTO, IO i JeTab BUPODJIEHA TEPIITUM ABTOMATOM.

_09. ¥V rpymi 3 10 cTyzeHTIiB, 110 TPUXOAAThH Ha ICIOUT, 3 TATOTOB-
JieHi Ha, BinMiHHO, 4 — Ha J100pe, 2 — Ha MOCEPEIHbO 1 | MiroToBIeH
noraro. B ekzaMmenamiitnnx 6inerax € 20 nurads. BiAMIHHO miArOTOB-
JIEHUI CTYIEHT MoxKe BifnosicTu Ha Bci 20 murasb, 100pe mijiroTos-
Jean#t — ma 16, mocepeanbo — ma 10, moramo — Ha 5. Bukjanmkanmit
HaBMaHHsI CTYIEHT BIAIOBIB Ha TPU JOBLILHO 3aJaHUX IHTAHHS. 3Ha-
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ATU HMOBIpHICTB TOTO, IO Tl CTYJACHT MiATOTOBJEHUI: &) BiAMIHHO;
6) morano.

010. Hexait € api maptii geraseii, IprudIoMy BiZOMO, IIIO B OJHIi
mapTil Bci JeTasti 33/10BOIBHAIOTE TEXHIUHI YMOBU, a B JApyriii mapTil
1/4 wactuna nmerateit mesikicua. Jlerasb, B3sgra 3 HaBMaHnHA BUOpa-
Hol napTil, BUSBUJIACK SIKICHOW. 3HAATH HMOBIPHICTE TOTO, 110 Apyra
JeTaab 3 Ti€l K MapTil BUSBUTHCS HESIKICHOIO, SIKIINO TIEPINA J1eTab
TCJIA TIEPEBIPKU MOBEPTAETHCA B TAPTIIO.

O11. ITacaxkup MOXKe 3BEPHYTUCH JIJI TPUJIOAHHS KBUTKA B OJIHY
3 TPLOX Kac. IMOBIpHICTH 3BEpPTAHHS B KOXKHY Kacy 3aJeXWUTh Bix 11
MICIIe3HAXOZKEHHSI 1 JOPIBHIOE BIAMOBITHO P1, P2, P3. IMOBIpHICTL TO-
T'0, 1110 JI0 MOMEHTY TIPUXO/Ly TacayKupa HasBHI B Kacl KRUTKW Oy1yTh
PO3MpPOIaHi, JOPIBHIOE AJid mmepinol Kacu Py, mas apyroi — P, a5 Tpe-
Tho1 — F3. ITacakup HampaBuBCs 33 KBUTKOM B OJHY i3 Kac i KYITUB
KBUTOK. 3HAHTH HMOBIPHICTE TOTO, IO Iie Oy/le Tepina Kaca.

012. Ha negxy nocaay nperenayors 30% xinok i 70% dwonosi-
kiB. Cepes kinok 60% MalOTb yHIBEDCHTETCBHKY OCBITY, & CEepen do-
nosikie — 30%. fxa fiMOBIpHICTE TOTO, IO BUOpaHa HaBMAHHS 3asBa
Gyme Bia: 1) KIHKM 3 yHIBEPCHTETCHLKOK OCBITOK; 2) WosoBiKa 6e3
VHIBEPCUTETCHKOL OCBITH?

0O13. /lyist ciBOu 3aroTOBJAEHO HACIHHS MINEHUI COpPTY S, AKe
MICTUTDb HEBEJHMKY KIILKICTL HOMIIIOK COPTIB S, S3 1 S4. Hapmanns
B3TO ONHY 3epHHHY. Bigomo, 1o #MOBIpHICTb B34ATi# 3epHuHI OyTH
copty St — 0,96, copry So — 0,01, copry S3 - 0,02, copry Sq — 0,01, a
HMOBIPHOCTI TOTO, IO 3 1€l 36PHUHU BUPOCTE KOJIOCOK, V SIKOMY Oyie
He Mene, HiXK 50 3epHuUH, M0piBHIOIOTHL Bigmosiano 0,5; 0,15; 0,2 1
0,05. BrafiTn HMOBIPHICTL TOTO, IO KOJOCOK MICTHTHME He MEHIIE,
HixK 50 3epHUH.

0O14. Tlpu obcrexkeHHI XBOPOr0 BHHHUK/IA IJA03pa IPO ONHE 3
TPLOX 3aXBOPIOBaHb: X1, X9, X3. ¥V manumx yMoBax ixui #MOBIpHO-
cri JOPIBHIOIOTH BiANOBIAHO py = 1/2, po = 1/6, ps = 1/3. Jasa
YTOUHEHHS JIiarHo3y 3po0JeHO JIOJATKOBHE aHAJI3, SIKUi JIae€ 1mo3u-
TUBHUH pe3yapTaT 3 iMoBipHicTio 0,1 v BUmagky 3axBopioBaHnsg X,
3 iMoBipHicTio 0,2 v BUDAIKY 3axBopioBaHHst X9 1 3 iMmosipHicTIo 0,9



y BUNAJIKY 3axBopioBanus X3. AHamiz mposeqeHo 5 pasis, i BiH j1aB
4 pasy NO3UTHBHUNE PE3yALTAT 1 OJIMH Pa3 HeraTUBHUE. SHAWTH HMO-
BIpHICTb KOXKHOI'O 3aXBOPIOBAHHSI 3TiLHO 3 IPOBEIEHUM aHAJIIZ0M.

_C1. Tlpunaa cKA3TAETLCT 3 ABOX AyOIIOI0YUX OJIMH OJHOTO BY-
3J1iB 1 MOXKe TIPAIIOBATH B OJHOMY 3 JIBOX PEXWUMIB: HOPMaJILHOMY 1
HecnpuATIMBOMYy. HopMmambamit pexkuM cnocrepiraerhes y 80% Bu-
NaJIKIB eKcIIyaTaril npuiaxy, Hecnpuatiaubuii — y 20% Bunajxis.
Hapiiinicrs (fiMoBipHicTs 6€3BIIMOBHOT POGOTH) KOXKHOTO 3 BY3JB Yy
HOpMaJabHOMY pexxkuMi gopismioe 0,9, v mecnpuarausomy — 0,6. Ipu
BiAMOBI By3ja BigOyBaeThCA aBTOMaTHIHE i OE3BIIMOBHE ITEPEKJIIO-
ueHHs Ha y6sepa. HaliTr TOBHY HMOBIpHICTE 6e3BiIMOBHOT pO6OTH
OpUIay.

_C2. Tlo siTaxy npoBoauThCs 3 oaHakoBi noctpimu. MMosipHicTs
TIOMTaJaHHs TIPH MepIIoMy MocTpiiai JopisHioe 0,5, mpu apyromy — 0,6,
npu TpetboMmy — 0,8. Bupeaenus giTaka 3 jaay nIpu TPhOX BIYUIEHHIX
€ Biporiguoio momiero. [lpu ogHOMY BJIYYEHH] JITAK BUXOANTE 3 JIAIy
3 timoBipHicTo 0,3; Ipu JIBOX BJIYYeHHSIX — 3 iMoBipHicTio 0,6. 3HaliTH
WMOBIpHICTE TOT0, IO MICAS TPLOX MOCTPLIIB JMiTak Oyne 36uTo.

_C3. Hexait € npi ypam: y nepiriii a 06iux i b 90pHUX KyJiIb, ¥
npyriit — ¢ 6inux i d vopHuX Ky/b. HaBmanuga BubuparOTh OJHY i3 YPH
i 3 Hel BuiiMaroThb ofHy Kymto. Llst kynst BugBunacs 0iiow. 3HaliTn
WMOBIPHICTE TOTO, IO HACTYIHA KYJd, Ky BHUMAIOTL 3 Ti€l camol
ypHH, Oyae TakoxK Oi1010.

_CA4. 3 napTii, sgKa CKIAJACTHCA 3 I’ sITH BUPOOiB, HABMAHHS B3SITO
ojinH 3 BUPODBIB, sTkuit BusgBUBCs OpakoBanuM. KinbkicTs HpakoBaHHX
BUPODIB € PIBHOMONKJINBO OyAb-SKOI0. $IKe 3 IPUIIYIIEHb TIPO KiJb-
KicTh OpakoBanux BUpobiB € HaitimoBipHimIM?

JlomaritHe 3aBaaHHA

1. € gpa mabopu imcrpyMenTis. IMOBIpHICTE TOTO, 110 IHCTPY-
Meﬂﬁepmoro Habopy € crapgapTauM, jnopisaioe 0,8, a 3 gpyroro —
0,9. 3HaiiTu AIMOBIPHICTL TOrO, IO BANAIKOBO BUODAHWHA IHCTPYMEHT
CTaHJIAPTHUHA.



J2. Tpu rpynn CTYAEHTIB CKIAJAJIA €K3aMeH 3 BHIIOI MaTeMa-
Tukn. Y Tepimiit Tpym € 32 CTYAEHTH, 3 IKUX &8 CKJAAIN ICOHUT Ha
BiAMIHHO, Y JpyTiit — 25 cTyAeHTIB, 3 FUX — b Ha BIAMIHHO, a B TPETIit
— 30 crymentis, 1 3 Hux — 10 #Ha BiaMiHHO. 3’CYyBaIOCh, 11I0 HABMAHHS
B3ATHUI 38 CIUCKOM CTYIEHT CKJaB iCUT Ha BiaMiHHO. fKa #iMOBip-
HICTB TOTO, IO BiH 3 TEPIOl IPyIu?!

J3. Y nepiiit ypui micturbest 10 Kyiib, 3 HUX 8 0iaux, y Apyrii
ypHi — 20 KyJib, 3 HUX — 4 6iji. 3 KOXKHOI ypHU HABMAHHS BUTSTHYJIH

IO OJTHIH KYJIi, & TOTIM 3 TIUX JBOX KYJb JOBUIEHUM UHHOM B3sJIU OIHY
KyJI0. 3HAATH TMOBIPHICTH TOTO, IO B3ATO GLIY KYJIIO.

4. lapmaTHa GaTapest CKIa€ThCs 3 YOTHPHOX rapMar: JIBi Tap-
MAaTH TOTAJAI0TE B ILIbL IPYU OHOMY TOCTpisi 3 iMosipricTio 0,6, a aBi
igmm — 3 iMoBipHicTio 0,7. JIyig 3HUIIEHHS il JOCUTH JBOX IOTa aHb,
a TIpH OJHOMY TOoTaJ aHHI WMOBIPHICTh 3HHINIEHHS I JopiBHIOE (,8.
Opma 13 rapMar BACTpiamIa Jjpiyl. 3HaifiTy HMOBIPHICTL 3HUINEHHS
LTI

5. JTiunnsauk peectpye wactHHkE Tphox Tumis: A, B, C. Mmo-
BipHicTb nosiBE 1mux wactuHoK P(A)=0,2, P(B)=0,5, P(C)=0,3. Ya-
CTUHKHM KOXKHOTO 3 IIUX THMIB JIUYUJILHUK BJOBJIIOE 3 IMOBIPHOCTAMU
p1 = 0,8, po = 0,2, p3g = 0,4. Jliunnpuuk 3adikcyBap JaCTHHKY.
SuaiiTy #MOBIPHICTE TOTO, 110 1€ OyJia JYacTUHKA TUIy B.

6. Ha ckiajl HAIXOMUTL TPOJAYKINS 3 TPhOX (habpuk, mpuaoMy
npoxykiia nepmoi gpadbpuku ckaagae 20%, npyroi — 46% i Tpernol —
34%. BigoMo TakoXK, IIO CepenHiil IPONEHT HECTAHIAPTHUX BUPOOIB
s nepmol pabpuku gopismioe 3%, mas apyroi — 2%, a ms TpeThol
— 1%. 3mafiTm HMOBIpHICTH TOTrO, IO HABMAHHS B3ATHH BUPIO BUTO-
TOBJIEHO Ha Ieplriil padpHuill, SKIIo BRI BUIBABCS HECTAHIADTHIM.

J7. 3abaykaBiiu B Jiici, CTYJEHT BUIIIOB HA TAJAdBUHY, 3BLIKH
Buxoamao H popir. Bigomo, mo #MOBIpHOCTI BUXOLY 3 JICY 3a TOAWHY
IS pizHuX Aopir Bignosiauo Taki: 0,6; 0,3; 0,2; 0,1; 0,1. Homy nopis-
HIOE€ ¥MOBIPHICTH TOTO, IO CTYAEHT TIIIOB TIEPIIOID JOPOTO, AKIIO
BiJIOMO, 110 BiH BHUIIIOB 3 JIiCYy Uepe3 TOIUHY 7

J18. Hexait € Tpu ypHm: y mepmiit 3 aux — a 6imux 1 b "opHmx

KyJAb, Y APYLiit — ¢ 6inux i d 90pHUX KyJb, y TpeTiit — Tinbku k Oi-
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sux. BubuparoTs HaBMaHHga ypHY 1 3 Hel BUiiMaroTh Kyimo. 1 Kymis
BUABIIACS 011010, 3HaHTH HMOBIPHICTH TOTO, IO I KyJAd BURHATA 3
HEPITOT, Apyrol abo TpeThol ypHHU.

J19. Jlpa MUCIWBIL OHOYACHO CTPLIAIOTL y IIb. Bimomo, 1o
IL/'IMOTpHiCTb TIOMT3IaHHS ¥ MEPIIOTO MUCIHUBIIA JopiBHIOE 0,2, a B Ipy-
roro — 0,6. YV pe3yabrari MEpIIoro 3aJIy BUABAIJIOCS OHE TONa TaHHI
v Iiae. YoMy T0piBHIOE WMOBIPHICTE TOTO, IO TPOMAaXHYBCS TTEPITHL
MUCJIUBEIE

J10. Terani HaaX0sTh HA TIEPEBIPKY J0 JIBOX KOHTPOJEPiB. IMo-
BIpHICTE TOTO, IO JleTATb IOTPAINTEL HA TEPEBipKY A0 MEPITOTO KOH-
tpo.epa, gopismmoe 0.6, 1o apyroro — 0,4. MmosipuicTs Toro, mo cran-
JIapTHA JleTajb IIPH MepeBipii Oy/e BU3HAHA CTAHAAPTHOIO TIEPIITAM
xouTposepoM mopisuioe 0,94, a npyrum — 0,98. Axa #imosipHicTs TOTO,
O JleTaJjib, SKY BU3HAHO CTAHJIAPTHOIO, NEPEBIPSB MIEPIINil KOHTPO-
sep?

J11. Bimomo, mo B medkiit Beamkiit rpymi ocif, e JoJOBIKIB i
»kiHoK mopisHO, 5% wososikis 1 0,25% :xiHok € manpromikamu. Bu-
naJKoBO BUOUPAKTE OJHY 0C00y, sika BUSBUIACK HaabTOHIKOM. fka
HMOBIpHICTD, 110 1e: 1) w0JI0BIK; 2) xinka?

J12. JIsagugars m9Th eK3aMeHAHHUX OL1eTiB MicTaTh 1o 7Ba
NUTAHHS, sIKi HE TTOBTOPIOIOThCsS. CTYIeHT MOXKe BiJIOBICTH TLIHKH
Ha 40 nuTaHb. 3HaWTH KMOBIPHICTE TOTO, IO eK3aMeH Oyie CKIIAIEHO,
AKIINO JJI IILOI0 JOCATHL BLANOBICTH Ha JBa MUTAHHS 3 OJHOTO Olaera
abo Ha ojHe NuTaHHS 3 OijeTa i Ha BKa3aHe JONATKOBE ITUTAHHS 3
apyroro 6imzera.

J113. ImosipHiCTb TOTO, IO TPHU HAJATOMKEHOMY TEXHOJOTITHO-
My mpoueci Bupi6 € crapgapTHuM, popisaioe 0,94. 3apon Bumyckae
BUPIO juime TOMI, KOJIM BiH JIBIYi NPOHINOB CIPOIeHe BUIPOOYBaHHS.
Koxnue Take BunpobyBaHHS J1a€ MO3UTUBHUH PE3YJIBTAT JIJId CTAHAP-
THUX BUPODOIB 3 iMoBipHicTio 0,96, a M HeCTAHAAPTHUX 3 IMOBIpHI-
cro 0,08. 3nHaiimu AMOBIPHICTL TOTO, IO BUOYLIEHHH 3aBOIOM BHPIO
CTaHJIAPTHUHA.

H14. Cepen N ex3amenanitaux 0ineris € n "macaupux". /Isoe
CTYIEHTIB TATHYTH OLITeTH OZMH 33 OZHUM. Y KOro OiabIira #MOBIpHICTD
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BUTSITHYTH IIACJUBHH 611€T: v TOro, XT0O NPHHAIIOB IEPILIUM, U4 ¥ TOTO,
XTO IPHHIIOB JIPYIAM?

Biamosiai
O1. 2. 02.0,8844. 03. 0,024. O4.0,388. O5. — 3
3 3 , a+b+c 10
3
09. P(H1/4) = 0,58; P(Hs/A) = 0,002 010. P(B) = .

pi(l— Pr)

OTL LU = o Py po(1= Py) - pal1 = )’

012. 1) 0,461; 2) 0,803. O13. 0,486, O14. P(H;/A) = 0,002;
P(Hy/A) = 0,01: P(H;/A) = 0, 988.

C1. 0,96. Braziska. P(Hy) =0,8; P(H2)=0,2; P(A/H;) =
=1—(1-0,9)2=0,99; P(A/Hy)=1—(1-0,6)2 = 0,84
C2. 0,594. Jlitak moxe Oyt 36utuii (nogis A), aKio BiaGy/I0CS OJHE II0-
nagannsa (nomisi Hi), npa nonagauua (nonis Hy), Tpu nonazauus (nmozis

Hs);

P(H1)=0,5-0,4-0,2+0,5-0,6-0,2+0,5-0,4-0.8=0,26,

P(H3)=0,5-0,6-0,2+0,5-0,4-0,84+0,5-0,6-0.8=0,46,

P(H3)=10,5-0,6-0,8=0,24, P(A/H,)=0,3

P(A/H5)=0,6, P(A/H3)=1. C3.P(B/A)=

B 1 ala —1) L ele—1)

2 L a+bla+b-1)  (c+d)c+d-1)]
a+b c+d

H, — Bubpana nepiua ypHa; Hs — Bubpana apyra ypHa; A — nosiBa mepriui
pas 6imol xymi; B — nosiBa gpyruit pas 6imol Kyi.
a

P(H) = P(Hy) = 5 P(H, JA) = —2*b
2 +
c a+b c+d
P(Hy/A) = — <0 P(BJ4) = P(H\/A)P(B/H\A) +
a+b+c+d .

+ P(Hy/A) x P(B/H»A); P(B/H,A) = 1 P(B/HA) =

a+b—
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-1
= _°T°  C4.Tinoresn: Hi(k € {0,1,2,3,4,5}) — k 6pakoBaHux BUPO-

c+d-1
6iB. Iloxisn A — B3sTO GpakoBaHuii BUpPIO.
1 k
P(H,)P(A/H
= % (k € {0,1,2,3,4,5}). Haitimogipuiuorw ¢ rinoresa Hj,

TOOTO ’ATHL BGPAKOBAHUX BUPOHIB.
1
1. 0,85,  12.0,319. 3. 3 4. 0,785. Iloxii: Hy — nBiui Bu-

cTpimuaa rapMarta, fKa BAydae 3 iMosipHicTio 0,6; Ho — ABidi BUCTpinuma
rapMmara, dKa BiydJae 3 iMosipuicTio 0,7; A — 3HUINEHHS LI,

1
P(Hy) = P(Hy) = 5, P(4/H1)=0,6-0,6+(0,6-0,4+0,4-0,6)-0,8 =
= 0,744, P(A/H5) = 0,7-0,7+(0,7-0,3+0,3-0,7) - 0,8 =

6

=0,826. [I5. -5, JI6.0322. [IT. oo
a C
8. P(Hy [A) = ——2 0 P(y/4) = ——Fd
+ +1 + +1
ﬂ+b c+d 6 a+b c+d
P(Hs/A) = — . . JI9. 2. J110. 0,59.
N 7
a+b c+d

JI11. 1) 0,9524; 2) 0,0476. J112.0,904. JI13.0,99956. J114. Oxna-
KOBa. A; — nofis, mo i-i ¢cTyAeHT BUTATHe mwacausuii Giner, 1 = {1,2}; H;
— MepImil CTYAeHT y34B macauBuit 6imer, Hy — nepmmii cTyIeHT B3AR He-

n n n—1 N-—n n n

it 6lmer. P(A1) = —, P(As) = — - . = —.

macausmii Gimer. P(A7) N (As) v N—1+ N N_I-N
OT)Ke, P(Al) = P(Ag)
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Tema 6. IToBTOpeHHS He3aJEXKHUX AOCJIiIIB.
®opmyna Beprysiai. Teopema Ilyaccona

Hexair BigbyBaioThcs TOCTIAOBHI BUIPOOYBAHHS, TPU KOXKHOMY 3
AKHX MOXKe HacTaTh abo He Hactatu nepHa nogia A. Hacranma nonil A
Haj1asi HazuBaTuMeMmo MycmixoMm", Ipu IBOMY HMOBIDHICTE yCIiXy IIpH
KOXKHOMY BHITPOOYBaHHI 0/1Ha it Ta cama i gopisaioe p (0 < p < 1). Ta-
Ki BUIpOOYBaHHS HA3UBAIOTL TTOCJIIIOBHUMHY HE3aJIeKHUMU BUTI-
pobGyBanusimu (socsaigamm) abo Bunpobysanusivu BepHYJLT.

TTornagwmo depes p 9UCI0 YCHIXIB ¥ cepil 3 1 IOCHiJOBHUX He-
BAJTEKHUX BUNPOOYBAHDL, MPHU KOKHOMY 3 SKUX HMOBIPHICTH yCHIXy
IopiBHIOE p; Tpeba 3HANTH WMOBIpHICTHL TOrO, 1o 4 = k. ITf0 #iMo-
Bipricts noznadaote P{y = k}, abo P,(k), abo P,. Orxke, P, (k)
— IIe WMOBIpHICTL TOTO, IO TIpM 71 BUNpOOyBaHHAX Oyme k ycmixis.
ObuucroeThCs JaHa HMOBIpHICTE 3a HOPMYIO0

Po(k) = ClpFg"*, (1)

ne g=1-p, ke{0,1,2,...,n}. Habip uucen P,(k), k € {0, 1, 2,
..., I}, HA3UBAIOTHL BIHOMIHATBHUM PO3IOIIIIOM, a camy hOpMyILy
(1) — 6imomHOIO HOPMYJIOIO.

Bigomo, mo

n n
D o Pulk) =) Crpfq" F=1.
k=0 k=0

Yucno kg HacTaHHSI TOIl HA3UBAECTHCS HAMIMOBIPpHIIIINM, SKIIO
WMOBIpHICTE HacTaHHS noiil kg pas3iB y 1iit cepil BunpoOyBaHb Haii-
OLIbIIA R TIOPIBHAHHI 3 IMOBIDHOCTAMY iHITTUX pe3yibTariB. ZKIo n
— YUCJIO HE3aJEXKHUX BUMIPOOYBaHb, p — HMOBIPHICTE HACTAHHS O/
B OKpeMoMy BUIIpOOYBaHHI, TO HAHIMOBIpHIIIe YMCI0 HACTAHHS O
ko 3aJ0BOJIbHSIE HEPIBHOCTI

pn—q < ko <pn+p. (2)

Ockinbku np + p — (pn — q¢) = p+ g = 1, 1o 3aBxkaM icHye 1ine
yucao kg, gKe 3a10BoJbHsAE HepisHicTh (2). [Ipr npomy, AKIIo Np — p
— TIiJIe 9UCJ0, TO HaliMOBIpHIMUX 9ucen ABa: np — ¢, np + p.
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ko p ogHOro MopsAKy 3 1/n upu Benmuknx n abo p < 0,1, To
KOPHCTYIOTECST He hopMyioio (1), a Takoro

o A
Palk) = Jre (3)

e A = np.

®opmyay (1) Hazusaiors popmyaorw Bepnyiii, a (3) — dop-
mysoto Ilyaccona. Hab6ip uucen P,(k),k € {0,1...,n,...}, ne
P, (k) obuncarororbes 3a Gopmystorn (3), Ha3UBAETHCA PO3MOIIIIOM
ITyaccoHna i ang HBOTO CKAaJeHo Tabaumpo (Tabmuns 3).

ITocaioBricTh mOmift, 1Kl 3’ABASIOTHCA Y BUNAIKOBI MOMEHTH Ya-
Cy, HA3UBAEThCsA IIOTOKOM moAdiit. Braxkarumemo, 1o moTik momiit e
IIYyacCOHOBHUM, TOOTO BUKOHYIOThCS YMOBH:

1) cepenne WmMCaO MOAIH, 9K 3'ABJIAIOTHCS 3& OAMHUIIO dacy, €
cTamM 1 TOpiBHIOE @ (IHTE@HCHBHICTB TIOTOKY );

2) ol 3’ABAAI0TECS MOOAMHIN, & He TPYTIaMu;

3) BiACyTHs TCaAAig, TOGTO HMOBIPHICTEL TIOABH NOAIl He 3ase-
JKUTH BiJI mogBu abo He MOsABH TIOJI paHillle Ta He BILIMBAE Ha Hail-
6mKye MaibyTHE.

SIKImo MOTIK Mol € MyacCOHOBMM, TO WMOBIPHICTL TOABH Tomil A
k pa3zie 3a yac t 3HAX0UMO 32 HOPMYIIOD

(at)*

(k) = A

e o, (4)

Ilpuknana 1. B ypsie 20 6innx i 10 vopaux Kyib. Buiinaro niapss
4 Kymi, TpUYOMy KOXKHY BUMHSATY KYJIIO TIOBEPTAIOTH B YPHY HA3a. TIepes
THM, SK 6paru HacCTyHHY. dKa AMOBIpHICTE TOTO, IO 3 4 BUHHATUX KyJIb 2
6yayTh GinuMu?

< ImogipHicTs BUiiHATH Giny Kymo p = 20/30 = 2/3 MoxHa BBaXKATH
OJIHAKOBOIO B ycix 4 punpobysanusx; ¢ = 1 —p = 1—2/3 = 1/3. Cropu-
crapmck dopmyioo Bepuysii (1), picraemo

. 4-3 /2\* /1\* 8
Pi(2) = §p2q2:L2<3> (3> :E'D
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Ilpuknan 2. Yacrka BUpODBIB BUINOIO €ATYHKY HA JaHOMY IIijI-
npueMcTBi ckaagae 31% . Yomy nmopisHioe HaffiMOBipHiNIE YKCIO BUPOBIB
BUIIOTO TATYHKY Y BUIAIKOBO Biaibpaniit mapTil 3 75 Bupobin?

<4 Maemo, mo p=0,31,n=75, aqg=1—p=0,69.

3riaHo 3 (2) onepKyeMo

750,31 — 0,69 < ko < 75- 0,31 + 0,31,
22,56 < ko < 23, 56.

3Bigcu Bumusag, mo kg = 23.
Ilpuknana 3. Ckinbku pasis Tpeba NAKUHYTH TpalbHUA KyOHK,
mo0 HaKIMOBIpHIilIe YUCIO BUNAIAHH IBIMKU HOpiBHIOBAIO 327
< Y gasoMy BHNAAKY p = 1/6, kg = 32. Tpeba 3maiiTi dncio Hezase-
JKHUX BUNPOOYBaHb 7. 3 dhopMynn (2) onepKyeMo
1 5 1 1
n-——=<32; n--—=>32.
6 6 6 6
3 nepwol HepiBHOCTI BuMBaE, mo 7 < 197, a 3 apyrol — n > 191.
Omrxe, Tpeba nposectu Big 191 go 197 mesanekHux BUIPOOYBAHb. >
Ilpuknan 4. Ha dakynwreri 730 erynentis. fAxa iMosipHicTs TOTO,
o 1 BepecHd € DHEM HAPOKEHHS OJHOYACHO TPbOX CTYIEHTIB?
< IMmoBipHICTH TOTO, IO JHEM HAPOMXKEHHS OKPEMOTO CTYIeHTa € 1 Be-
pecHsd, nopisHioe p = 1/365. 3acrocopyrwoum dopmyny (3), ne n = 730,
p=1/365, k=3, A =np="730-1/365 = 2, nicraemo
236_2
31

[ 34

P73() (3) ~ = O, 18045.

ITe o3uauae, mo B cepenapoMy y 18 Bunankax i3 100 Ha 1 BepecHs npu-
[aJa€ JAeHb HAPOKEHHS 3 CTYIEHTIB (bakyabTery. >

Bopasu

O1. /Troe piBHOCHIBHUX ITaXiCTiB rpafoTh y maxu. 1o fimoBipHi-
ITIe: BUTPATH /Bl TAPTil 3 YOTHPHOX UM Tpu HapTil 3 mectu (aivwi 70
yBaru He 6epyrbes)?

O2. TMoBipHICTE BUTOTOBJIEHHS CTAHIAPTHOrO BUPOOY JOPIBHIOE
0,95. fdxa #MOBIpHICTL TOTO, IO Cepel JecdaTh BUPODBIB € He OinbIme
OJIHOT'0 HECTAHJAPTHOIO?
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03. Bigomo, 1110 Ha KOXKHY TUCITY HOBOHAPO/KEHUX TTPUIIAIAE B
cepenabOMY H15 xgomuuKin 1 485 misgaToxk. B oxmiit cim’i — 6 miTeit.
SHalTH HMOBIPHICTE TOTO, IO Cepe HUX He BLIbIne 2 AiBYaTOK.

04. Josinpao BuOpaHa ocoba 3 iMoBipHicTIO p = 3/5 BUKOHYE
neBHe 3apAanug 3a 1 xB. Hexait 3apmanms BUKOHYeThCsI 10 ocobamu.
$ka AMOBIpHICTL BUKOHAHHS JAHOIO 3aBIAHHS CiIMOMA 3 HUX?

O5. Ilogis B macrae Tomi, Koau momis A macrame He Menmre 4
pasiB. 3HaliTu AMOBIPHICTh HACTAHHS 11011 B, AKIINO 3AiHCHIOETHC D
HE3AIEKHUX BAMPOOYBAHB, ¥ KOKHOMY 3 AKWX IMOBIPHICTb HACTAHHS
moaii A nopismioe 0,8.

O6. TmoBipHICTE BUTIOTOBJIEHHS HECTAHIAPTHOL JIeTaji JOpiBHIOE
0,05. Ckisbku meraseit mopuuuo 6yt B mapTil, mo6 HaiiMoOBipHiIe
YUCI0 HECTAHIAPTHUX jeTajelt y Hit popisHwoBaio b57

O7. dxa #ivosipaicTs HacTamHsS oAl A y KOKHOMY BUIPOOY-
BAaHHI, AKIIO HaiMoBipHilIe yneao Hactangs noail A y 120 nocaigax
nopisuioe 327

0O8. Onrosa 6aza nocravae 10 MaraswHis, BiJ KOMKHOIO 3 SKHX
MOXKe HAJIATH 3aABKa, Ha YePTOBUi JeHb 3 iMoBipHicTo 0,4 He3a1€KHO
BiJI 3asIBOK IHINIMX Mara3wHiB. 3HaliTi HaliMOBIpHIIIe YHC/I0 3asBOK ¥
leEb Ta MMOBIPHICTDL O/IepyKamHS ITHOTO YUCTA 3aIBOK.

09. Ilinpyunuk Bumano tupaxkem 90000 ekzemrnispis. Imosip-
HICTBH TOTO, IO TiJPYyYHUK 3OPOITYPOBAHO HEMPABUJIBLHO, JIOPIBHIOE
0,0001. BraiiTy EMOBIpHICTEL TOTO, IO TUPaXK MICTHTL TOYHO 5H Opa-
KOBAHUX KHHUT.

010. ImosipHicTs TOTO, IO BUCIIHE B €PYHT 3€pHO He 3iiime, 10-
pirmaioe 0,01. Yomy nmopiBHioe #MOBIpHICTL TOTO, 110 3 400 BHCIIHMX
HaclHuH He 3iiige 37

O11. 3 ymoB BHOyCKy JioTepel Bijlomo, 1o Burpae 1/20 ycix Bu-
nymenux Oineris. Ckinbku Tpeba KynuTh Olieris, mob IMOBIpHICTL
purparnty 6ysaa e menmow, Hixk 0,997 $lka #imoBipHiCTBE TOTO, 11O 3
200 6imerip BUrpac e Mere 57

0O12. ApromaTuuna TenedOHHA CTAHINA OJEPKYE B CEPEIHBOMY
3a roanny 300 BukIUKiB. fka #AMOBIpHICTE TOTO, IO 3a JAHY XBUJIMHY
BOHA MATHME TOYHO JBA BUKJIUKU !
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013. Kaura B 1000 cTopinok mae 100 moMmmiox. fka fiMoBipHICTE
TOTO, III0 Ha BUIAJIKOBO BUOPaHIi CTOPIHIN € He MeHIe 4 MOMUIOK?

014. CepefHs KiILKICTL 3aMOBJIEHD, STKI HAIXOAATL 40 MaTra3uHy
KOXHY TOAUHY, JOpiBHIOE 3. 3HaliT HMOBIPHICTH TOTO, IO 3a JABI
roaunu Hagiize: 1) 5 3aMOBIeHb; 2) MEHIIE 5 3aMOBJICHD; 3) HE MEHIIe
5 3aMOBJIEHb.

O15. IMoBipHICTE TOTO, 110 BUTPATH BOJAM HA JIETKOMY IHIPU-
eMcTBl 6yIyTh HOpMAThHUME (He BLIBIIUMY TTEBHOTO YHC/IA JITPIB 32
100y ), nopisuioe 3/4. 3uafiTi WMOBIPHICTEL TOTO, 1O B HalbAMKYL 6
JHIB BUTPATH BOJAM OyAYyTh HOpMaJibHUMU TpoTsaroMm 1, 2, 3, 4, 5, 6
JTHIB.

016. 3apoxa signpasup Ha 6azy 4000 skicumx Bupobis. Imosip-
HICTB TOTO, IIIO B J0P03i BUpi6 momrkoauThed, gopisaioe 0,00025. 3ua-
WM WMOBIpHICTE TOTO, 10 Ha 6a3y Hagiiime H IOMIKOIKeHuX BUPODiB.

C1. Bucistno 28 3epeH siUMEHIO 3 0JIHAKOBOIO AMOBIPHICTIO CX02KOC-
Ti. ZK010 € 11T WMOBIpHICTD, SIKIIO HARIMOBIPHIII YHCIa TTO3UTUBHUX
pesyabrarie 17 1 187

C2. Cepen BupobiB jesKoro 1exy Opak 3yCTpidaeThes 3 IMOBIpHI-
cro 0,015. 3matiTu #iMoBipHicTh TOrO, 110 cepe 200 Bupobis 6pako-
BaHUX BUSIBUTHCH ).

C3. IMoBipHICTb HAPOAPKEHHS XJIONYNKa, 1 AiBUnHKHA JopisHioe 0,5.
$lka WMOBIpHICTE TOTO, IO cepel 21 HaBMaHHSI BiliOPaHUX HOBOHAPO-
JKEHuX Oysie MpUHANMHL OMH XI0mYuK (110/ist A); 94UCI0 XIOMYnKIB
i giBuarok onHakose (nouis B)7

C4. TmoBipHiCTb BiMOBH KOXKHOT'O NPWIJY NIPU BUIPOOYBaHHI
nopisutoe 0,2. Cxinbku Takux npuwiajis Tpeba Burpobysaru, 1mob 3
iMoBipHicTio, He MerIow 0,9, AicTaTH He MeHIe TPLOX BiaMoB?

JlomaritHe 3aBaaHHA

J1. ITlo imoBipHimTe BUurpaTn y piBHOCHIBHOTO CyIIepHUKA: 1) Tpu
naprii 3 YOTUPHOX UM II'SITh 3 BOCHMU; 2) He MEHIIe TPhOX MAPTiit 3
YOTHPHOX YW He MEHIIe 19TH IapTiit 3 BoChbMu?

2. TIpoBogurhes cTpiabba mo 1mial 3 cHapgnaMu. CHapsy II0-
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NaJal0Th ¥ IiIb HE3AJIEXKHO OJIMH Big OAHOTO. JIjIs KOXKHOr0O CHADIY
WMOBIPHICTh TomaganHs B L JopieHIOE 0.4. fx1mo B mian momas
OVH CHApPSII, TO BiH 3HHAINIYE ML 3 iMoBipHicTIO (,3; AKIINO JIBa CHa-
psaau — 3 imosipHicTio 0,7; AKIIO Tpu cHapaau — 3 iMoBipHicTIO 0,9
SuaiiTy TOBHY MMOBIPHICTL 3HMINEHHS .

3. Tosapozmasers omigmae 24 3pasku ToBapy. IMOBIPHICTD, 1110
B3ATHH 3pa30oK Oyle BU3HAHO MPUIATHUM IS TIPOJAXKY, JOPIBHIOE
0,6. 3uaiiTu HaitiMoBipHiIe UMCTO 3pa3KiB, siki TOBAPO3HABEIL BU3HAE
OPUJIATHUMUA JIO0 TPOJIAXKY.

4. ImoBipHICTE MOSABU JIETKOT O] B KOXKHOMY 3 BiCIMHAIITATH
HE3AJIEKHIX JI0C/IIB nopisutoe 0,2. 3uaittu WMOBIPHICTH TOTO, IO
IOMisT 3’IBUTHCS TPUHANMHI TPU Pas3H.

J15. TmosipHicTh BUrparty rmo obJirariii Mo3WKK 3a Bechb dac 11 ail
nopieuioe 0,25. fdxa #iMoBipHiCTE TOTO, IO, TPUADABIIK 8 OOJIITAIii,
MOXHa BUT'paTet 110 6 3 Hux?

J16. ImoBipHicTh BiIydeHHsT cHapda B Iib gopismioe 0,3. Cxiab-
Ku Tpeba 3pobuTH HE3aJeKHUX TOCTPLIIB, 00 WMOBIpHICTE x04a 6
OJIHOTO BJYYEHHS B ILIL Oyia Ginbmon 3a 0,97

7. Papioanmaparypa mictuts 1000 HezanexHO Npano0Inx eje-
MeHTiB. IMOBIpHICTE TOTO, IO e/leMeHT BiIMOBUTEL y poboTi 3a 106y,
crasa i gopisaioe 0,0002. 3uafiTy ¥MOBIpHICTL TOTO, 110 3a 10Oy Bid-
MOBILTH B po6oTi: 1) 3 mikpoenemenTw; 2) He Ginbine 3 MiKpoeseMeH-
TiB; 3) He MeHIIEe 3 MIKPOEJIEMEHTIB.

8. st koxHOTO abOHEHTS, HMOBIPHICTE 3aTejiedOHYBATH HA KO-
MyTEp BIIPOAOBK oJiHiel roguun nopisaioe 0,01. KomyraTop obeiy-
roeye 300 abonenTiB. 3uaiiTy HMOBIPHICTE TOTO, IO TPOTITOM OJIHIET
roqunu 3arejiedonytors: a) 4 abonentu; 6) ue Ginbiie 4 abonenTis.

9. Kopexrypa obcarom 500 cropinok wmicturh 500 mOMHIOK.
SuaiiTy HIMOBIPHICTEL TOrO, IO HA CTOPIHIN € He MeHine 3 IOMUIIOK.

J110. Ha apromarudny TesedOoHHY CTAHINIO HAJIXOIUTH TPOCTHI
NOTIK BUKIHKIB 3 inTencusHicTio a = 0, 8(BuKi. /xB). 3Ha#TH HMOBIp-
HICTH TOTO, IO 32 JIBl XBUJIWHE: a) He HaJiiijie *KOIHOTO BUKJINKY; 0)
HaJiiIe TOYHO ONMH BUKJIMK; B) HaJiiiie xoda 6 OJMH BUKJIVK.

A11. TloTik BaHTaxKHUX MOI3/iB, AKi IpUOYBaIOTh Ha COPTYBAIbHY
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ripKy, MOXKHA BBAYKATH ITPOCTHM 3 IHTeHCHBHICTIO @ = 4 (n0i3au/ o).
SuaiiTy #MOBIPHICTE TOTO, IO 3a& MIBMOJMHK Ha TipKy npubyme:
a) oguH 1oi3a; 6) xo9a 6 OWH 1I0I3/; B) HE MEHIIE TPhOX HOI3/IIB.

J12. Cepen metareit, siki BADOOJISIOTHCST POOITHUKOM, OyBa€ B Ce-
peanboMy 3% HecramgapTHUX. 3HaAHTH HMOBIPHICTH TOTO, IO CEPE
BiZibpannx Ha BunpoOyBamHus 6 meTaseit 2 Aetauai OyayTh HecTaHIAp-
THUME. flKe HaliMOBIDHIIE YMC/IO HECTAHIAPTHUX JeTasell y naHiit
Bubipiii 3 6 BUpobiB 1 sika #oro WMOBIpHICTE?

J13. Hpsaunsuaung obeayrosye 1000 seperen. ImosipHicTs 06pH-
BY HUTKY HA oHOMY BepeTeHi mpotaroMm 1 xs. gopisaroe 0,004. 3uaiitn
WMOBIPHICTH TOTO, 110 TPOTATOM 1 XB. 0OPUB CTAHETHCH HA 5 BEpeTe-
HaX.

J14. TmosipricTs TOTO, 110 JAMIa 3AIUIUTHCS CIPABHOK (HEey-
HIKO,ZLTQHOIO) micas 1000 roaunr pobotu, nopisaioe 0,2. fAxa #MoBip-
HICTB TOTO, IO 3 5 JIAMTI He MEHIIe 3 3aJIAMAThCsT CITPABHUMHE TTiCST
1000 romun poboTu?

J115. Cepenns KiabKICTh 3aMOBJIEHD TAKCI, 1110 HAAXOIUTD JIO JUC-
Hequ—pcm{oro OYHKTY IOXBIINHHU, JOpiBHIOE 3. 3HAUTH HMOBIpHICTL
TOTO, 110 3a 2 XBUIWHE Hailae: 1) 4 3amMoBieHHs; 2) MeHIme 4 3aM0OB-
JIeHb; 3) He MeHme 4 3aMOBJIEHb.

Bigmosimi

01. P4(2) > P6(3) 02. P(A) - Plo(O) + Pl()(l) - 0,914
03. 0,37. 04. 0,215. O5. P(B)=0,73728. 06. 1099 <n < 1119.
O7. 32/121 < p < 33/121. O8. kg =4; Po(4) = 0,251.

09. P90000(5) = 0,0607 010. P40()(3) = O, 195. O11. a) n Z 100
200

52
ZPzOO )~ 0,971 012. Pi(2) » —; ~0,084. Cxopucraruce (4)

?a—300/60—5 t=1.
013 1- (Pl()o()(O) + Pl()o()(l) + P1 (2) + Pl()()()(?))) = O7 000004
014. Cxopucraemochk (4) 3a =3,t =2, k = 5. Maemo: 1) Pa(5) =
5,6
e 9y Pk < 5) = 1156-5; 3)P(k25):1—115e—6.

5!
015. Cxopucraemock popmyioro Beprymmi: Ps(1) = 0; Ps(2) ~ 0,03;
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P6(3) ~ O, 13 P6(4) = 0,3; P6(5) ~ 0,36 P6(6) ~ O, 18. O16. P40()0(5) ~
~ 0, 003.

C1. 18/29. C2.0,101. C3. P(A)=1—P(A)=1— P,,(0) =
=1-09, (1/2)"; P(B) = Paa(n) = 03, (1/2)"".

-1
C4. 3 ymosu 0,1 > (0,8)" (1 + % + n(n{ﬂ)) 3HAXOIUMO, 10 1. >

> 25.

1. 1) Py(3) =1/4; Ps(5) =7/32; Pa(3) > Ps(5); 2) Ra(3) =
= Py(3) + P1(4) = 5/16; Rg(5) = Ps(5) + Ps(6) + F3(7) + Bs(8) =
= 93/256; Rs(5) > R4(3). 2. P(A) = 0,389. Tinoresu: H;—B 1ijab BiIy-
gm0 ¢ cHapsinis, ¢ € {1, 2, 3}; P(H,) = P3(1), P(Hz) = P3(2), P(Hs3) =
P3(3). 3. ko = 14, ky = 15. [T4. Rig(3) = 1—Pi5(0)— —Pis(1)—Pis(2) =
0,73. 5. 0,0038. 6. n > 7. lllykane n 3HaAXOJAUTHLCA 3 HEPIBHOCTI

—(0,7)" > 0,9. I7. 1) Piogo(3) ~ 0,001148; 2) Piooo{k < 3} = 0,999944;
500 -1

3) Puoo{k > 3} = 0,000036. [I8. a) 0,168; 6) 0.815. JI9. > — =~
m=3 .

6_1

— & 0,08 JI10. a) P(0) ~ 0,202 6) Pa(1) ~ 0,323, n)

1 —

Mw

m=0
Ry(1)=Po(k > 1) ==1— P(0) ~» 0,798. Ckopucrarucs (4) 3 a = 0,8,
t=2. ,Z[].]. a) P()’g,(].) =2 6_2 = 0 27 6) P()’g,( ) =1- P0’5(0) = 0,865
B) P0,5(3) =1- (P()75(0> + P()75(1> + P()75(2>) ~ 0,323. 112. B (2) ~ 0,011;
ko = 0; Ps(0) = 0,81. T13. Piggo(b) = 0,1562. H14. 0,05792.

JI15. 1) 0,133853: 2) 0,151205; 3) 0,848795.



Tema 7. JlokanbHa Ta iHTErpajbHa TeopeMu
Myaspa - Jlammaca

Axmo nobyTok npq Beawkwii, To A obuucaenus P, (k) Bukopuc-
TOBYIOTL JIOKaJIbHY Teopemy Myaspa - Jlamaca.

Hexait y KoxKHOMY 3 1 He3aJIe2KHUX BUNPOOYBaHbL HMOBIPHICTh Ha-
cranns nogil A ogmaxosa 1 gopisnioe p (0 < p < 1), Toxi

P, (k
i VP4 (k) L

ae

—_
[¥]

z k—np

p(r) = —=—e 2, z= :

V2T /Nnpq

IIpu 3pobiieHnx TPUNIYIIIEHHSIX BiJHOCHO P, SIKIIO 74 TOCTATHBO Be-
JIUKE, Mae Miciie HabJIuKeHa PiBHICTh

Oyuxuig ¢(r), ¢ € R, € napuoo. 3rauenns 1iel GYHKIGT A7
x > 0 nogaxo B Tabauni 1.

ITpukaanx 1. ImoBipHICTE BUrOTOBIEHHS JETaJ BUIIONO TATYHKY Ha
naHoMmy Bepcrari nopisaioe 0,4. 3HaliTy HAGTWKEHO HMOBIPHICTH TOTO, IO
cepejl HaBMaHHS B3ATHX 26 meTasieil TOJ0BUHA BUSBUTHCS BUIIOTO FATYHKY.

< Maemo

p=0,4 ¢=1-0,4=0,6; n=26, k=13;
np=26-0,4=10,4; npg=10,4-0,6 =6, 24;
Vnpg =+/6,24x25; k—np=13-10,4=2,6;

k—np 2,6
= =_1_=1,04; =(1,04) = 0,2323,
N EX 04 o) = (1,04) =0, :
Je 3Hagenns (1, 04) snaitgedo 3 tabiuni 1.
Toxi
p(x)  0,2323
Pog(13) = = = 0,093.
26( ) \/w 2’ 50 3 >
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Jlast obuncIeHHsT TIPU BEJUKHUX 7, HMOBIPHOCTI TOTO, IO YHCJIO
yCIixiB B 1 jlociinax BepHy/un p 3HAXOIAThCH MK k1 1 ko, BUKOPH-
CTOBYIOTH iHTerpasbHy Teopemy Myaspa - Jlamnaca

2
1 2
Plky <p<hktm— [ e/, 1
h<u<hbx o [ 1)
Z1
e
ki —np ko — np
rn=—, o= ——.
AUy V1pq
DyHKITIA

" Var

HaszuBaeThcs (pyHKINEew Jlammaca abo inrerpasom imosipHocTi. Bo-
na Mae pnactupocri: 1) @(—z) = —®(z), z € R; 2) &(0) =0; 3) & -
spocratoda dyuxnia; 4) ®(+o00) = 1/2, Tobro lir+n O(x) =

T—>+00

1 T
®(x) / e 124tz € R, (2)
0]

= 1/2. Buauenns dbyukuil P(z), 0 < z < 5, HapegeHo B TabuIl 2.
dAxmo ckopucrarucst (2), To dopmyny (1) MOXKHA 3allUCATH ¥ BHU-
TJISITL

ko — np) <k1 - np)
Pk <p<k z<1><7 N Y il Ay
{k1 2} N Jnpa

Hany dopMmyily MOXKHA 3AMUCATH | TAK:

P{aﬁ”\/%)gb}z@(b)—é(a). (3)
3okpema,
P{‘Z—p‘ﬁe}z%b(e ;;),6>0. (4)

Ilpuknan 2. Ilpu ycrameHoMy TexXHOJOTIYHOMY mporeci dpabpuka
BUIIYCKAE B cepeauboMy 70 BiACOTKIB MPOIYKIIT MEpIIoro raTyHKy. Jomy
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JOpiBHIOE WMOBIpHICTE TOrO, mo B maptii 3 1000 Bupobis umciio BUPOHIB
MEPIIOTO TATYHKY MICTHThCS Mix 625 1 7607
aMaemon =1000, p=0,7,g=1-0,7=0,3, ki =652, ks = 760, a
TOMY
ke —mp 760 -1000-0,7 60

_ - — 41405,
N v/1000-0,7-0,3 /210 '
bionp 632700 48 .

Jipd 210 Velo

I3 Tabauni 2 g dyukuii & 3HAXOIUMO, IO

$(4,1405) = 0,4999; P(-3,3124) = —P(3,3124) = —0,4954.
Orxe,
P{652 < . < 760} = ®(4,1405) — ®(—3,3124) = 0,4999 + 0,4954 =

= 0,9953.0>

Ilpuknan 3. Ilocisro 600 nacinWH ropoxy 3 IMOBIPHICTIO TPOPOCTA-
vHs 0,9 [T KOXKHO! HACIHWHW. 3HAHTH MEXKY abCOMOTHOT RETUIUHU Bil-
XWJAEHHST YaCTOTH MPOPOCAUX HACIHWH Bix fiMoBiprocTi p = 0,9, gKIo 1
MeXKa, IOBHHHA TapaHTyBaTucsd 3 imosipHicTio P = 0, 995.

< Bigomo, mo Koum n — YHCI0 HE3AJEXKHNX BUIPOOYBaHb 1 p — IMOBIp-
HICTH HACTAHHSA TOJIl B OKPEMOMY BHIIPOOYBAHHI, TO TIPH JOBLIbHOMY £ > 0
npaBuibHa piBHicTb (4), e ¢ = 1—p. ¥ namomy Bunaaky n = 600, p = 0,9,
¢g=1-0,9=0,1, P =10,995. Toxi 3a dbopmymno:o (4)

P{‘E—O,9‘§E}z2<b € ﬁ ;
n pq
600
29 ——— ] =0,995.
(E\/o,9~o,1> ’

I3 Tabmuni 3uadens GyHKUil @ 3Haxonumo, mo 28 (x) = 0,995 mua x =
= 2,81, 1, oTxke,

0,09 2,81.0,3

€=2,81-
600 10-v6

=0,034.>
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Ilpuknan, 4. VmoBipHiCTb HACTAHHS MO B KOKHOMY 3 HE3ATIEIKHIK
Bunpobyranb crana i gopisuioe 0,6. Ckinbku BUIPOOYBaHb Tpeba MPOBECTH,
o6 iMoBipHicTL BiAXMJIEHHS YacToTH Big p = 0,6 B oguH ado apyruii Oix,
menrie Hixx Ha 0,01, gopisarosana 0,9957

< 3 ymosu 2®(z) = 0,995 snaxomumo, mo = = 2,81, Tomy

n n
— =2,81; 0,01,/——— =2, 81; = 281 - -0,4;
qu ,81; 0, ,/076_0,4 ,81;  /n=281-4/0,6-0,4;

n = (281 - 0,4899)? = (137,662)% ~ 18951.
Orxe, n = 18951.1>

Bopasu

O1. 3uatiti fiMoBipHIiCTL TOro, 110 nomist A Hacrame 70 pasis y
cepil 3 243 BunpobyBaHb, AKIIO HMOBIPHICTE HACTAHHS IiEl IO/l ¥
KoyKHOMY BuripobysaHHi fnopisatoe 0,25.

02. Cepenr BUpODHIB MEBHOTO MAOPUEMCTBA OPaK 3yCTPIUaETLCS 3
imosipnictio 0,015. Sratitu fimoBipHicT TOTO, 110 cepea 200 Bupobin
6pakoBannx Oyme b BupobiB.

03. 3mafitu #MOBIpHICTE TOTO, 10 TIoAisT A Hactame 1400 pazis y
2400 mocizax, AKII0 KMOBIPHICTD IOSABH i€l TOAIl ¥ KOXHOMY HLOCIi
nopisaioe 0,6.

O4. TIpu ycrajienomy TexHoJ0rivHOMY TIpoiieci 60 BiCOTKIB yCbo-
o 4YMCIa BUPOOIB BUIYCKAETHCS BUIMUM TaTYHKOM. llpuiiMajbHUK
napMmanus 6epe 200 Bupodis. HoMmy gopiBHIOE HMOBIPHICTH TOTO, IO
cepen HUX BUPOOIB BUIIOrO raryHKy Oynme Big 120 go 150 mTyk 7

O5. I'panbauit kyouk KuganTs 800 pazis. fka iMoBipHICTE TOTO,
10 YUCI0 OY0K, KpaTHE TPhoM, Bunajde He menre 28() i me 6inbime 284
pasis?

06. VmosipricTs mosiBr oAl v KoKHOMY 31 100 He3aI€KHIX B
npobyBanb cTaJja i Jopisaioe p = 0, 8. 3HaliTi AMOBIPHICTH TOTO, IO
noist 3’ ABUTHLCA: &) He MeHme 75 pasis i me Ginbme 90 pasis; 6) ne
MeHIe 75 pasiB; B) He Giabine 74 pasis.

O7. TmoBipHiCTh TIOSBH TOAIl Y KOXKHOMY 3 HE3AJIEKHUX BUIIPO-
6yBaub nopiBaioe 0,8. Ckinbku Tpeba 3podutu BUIpPoOYBaHDL, 1106 3
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imoBipHicTio P = 0,9 Moxxna 6y/10 OUiKyBaTH, 110 OIS 3 IBUTLCS He
MemnIe 75 pasis ?

O8. TvoBipHiCTL MOABK TOAIT ¥ KOXKHOMY 3 625 He3aeKHUX 10-
criaie nopisuioe p = 0,8. 3HaliT HMOBIPHICTH TOIO, IO BiJHOCHA
BeIMYINHOIO He Oinbiie, Hixk #a 0,04.

0O9. ImoBipHICTE MOABU MO/l Y KOXKHOMY 3 HE3ATEKHUX BUIPODY-
Baub p = 0,5. 3HalTH YKUCIO JOCIIB N, TPU SKOMY 3 IMOBIPHICTO
P = 0,7698 MoxKHA CTBEPIKYBATH, III0 BITHOCHA JACTOTA MOABHU I10-
Oubie, Hixk Ha 0,02.

010. Imosipuicts mosBu moail y koxkHOMY 3 400 He3zamexHIX
punpobysanb p = 0,8. Srafitn Take jJoAaTHE €, MO 3 IMOBIPHICTIO
P =0,9876 abcomoTHa BeIUYNHA BIAXUIEHHS BIAHOCHO! YaCTOTH II0-

O11. V xuwmrapai 10000 xwwr. IMoBipHiCTE TPOJaXKy KOXKHOI 3
HUX mpoTarom JiHs aopisaioe 0,8. ke MakcuMasibHe YUC/I0 KHUT Oye
IPOJaHo 3a ZeHb 3 iMosipuicTio (0,999 7

O12. ImosipHiCTh TpUAOMY TIEBHOIO CUTHAAY JopiBHIoE p = 0, 72.
Snaiitu, cKinbku Tpeba NPUUHATH CUTHAJIB, MO0 YacToTa NPUHOMY
LIBOTO CUTHAJY BiAPI3HSAIACH Bl IMOBIDHOCTI HOro mpuitomy He 6ijib-
e, HixK Ha € = 0,1, 3 waziituicrio P = 0,95 7

C1. Ha dakysbreri HaBuaeTbes 1095 crynentis. ImosipHicTh Ha-
POJIZKEHHST KOKHOTO CTYAEHTa B TE€BHUH JeHb mopisHioe 1/365. 3na-
HTv: a) HaliMOBIPHIIIE YUCIO CTYIEHTIB, IO Hapoauiucs 1 ciuns; 6)
HMOBIpHICTE TOTO, 10 1 CluHS HAPOIMIOCS TPOE CTYAEHTIB; B) HMO-
BipHICTB TOrO0, IO 3HAHIETHCS He BLIBINE TPhOX CTYIAEHTIB, sTKi HAPO-
e 1 claHs.

C2. BizyanbHe ¢crocTepekeHHs IITYIHOr0 CYTYTHHKA 3eMIT MOXK-
JIMBE y JAHOMY TIyHKTI 3 iMoBipaicTio p = 0,1 (BimcyrHicTs XMapHO-
CTl) KOXKHOro pasy, KOJIM RiH IIPOJITAE HAJ UM IIyHKTOM. CKimbku
pasiB MOBUHEH HPOJETITH CYNYyTHUK HAJ MYHKTOM CIIOCTEPEYKEHHS,
mo6 3 iMOBipHiCTIO, He MeHIIow Bia 0,997 (To6To TpakTUIHO Bipori-
JTHO ), IOr0 MOXKHA OYJIO CIIOCTEPIraTy He MEHIIe T1'sITH pasis 7
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C3. Jlocain MOBTOPWIN HE3AJIEKHUM 4YUHOM N pagis. Ilogia A y
IEOMY JOCJIAl HacTae 3 IMOBIDHICTIO p. fka HMOBIpHICTH TOTO, IO
|k — np| < 3/npq, ne k — ducno gocmigis, y sknx Hacrajga momis A,
g=1—p7?

C4. Ha cknag Marasumnay HaaxoadTh Bupobu, 80 BiACOTKIB AKMX
nepioro raryaky. Ckigesku Bupobie Tpeba B3sTH 31 cKiaady, 1106 3
imoBipHicTio 0,997 MoxKHA OYyJI0 CTBEP/ZKYBATH, 1110 YaCTOTA BUPODIB
HEPITIONO TaTYHKY 3HaxoauTbes mix 0,751 0,85 7

C5. Tsi monern mizxmgaiors 1000 pagis. Hexait p — uynciao ru-
najganb, kKombinanil rep6-rep6. 3HalTH HMOBIPHICTL TOrO, IO YHCIO
koMmbiHaniit repb-rep6 micTuThbest Mik 236 1 264.

C6. ImoBipHICTS TOTO0, IO MOKYIIEBl KPAMHKII YOJIOBIIOr0 B3y T-
Tsi HeoOxijHe B3yTTs 43-10 po3Mmipy, nopisHioe 0,3. Yka WMOBIpHICTH
Toro, 1mo cepeji H00 MOKyIIiB YacTOTa TUX, XTO MOTPedye TaKOro B3y-
TTS, BIAXUAUTLCS Big iIMOBipHOCTI 0,3 3a abCOIOTHOK BEJIMYNHOK HE
Olbie, wisk ma 0,04 7

C7. Yacrora BazxKKHX YaCTOK yV KOCMIYHOMY BHUITPOMIHIOBAHHI
ckaagae B cepeqanboMy 15%. Slke maiiMenime 4nco KOCMi9HIX 9aCTOK
NOBUHHO OyTH 3apeecTpoBaHe TpuaaJioM, moeb 3 imoripHicTio 0,996
BLAXUJIEHHS JaCTOTH MOSBY BaXKKHUX JACTOK BiJl IXHBOT IMOBIpHOCTI He
NEPEBUIIYBAJIO 33 abCcoFOTHO BeananHow 0,047

C8. V¥ banky, mo kpeaurye Hacejaernus, 1000 kiientis. KoxuaOoMY
KJI€eHTy HagaeTbed Kpeaut H()() Tuce. TpH. npu yMoBi nosepaenns 110%
niei cymu. MmosipHicTs HENOBEPHEHHS KPEINTY KOXKHUM 3 KJII€HTIB B
cepeauboMy ckiagae p = 0,01. Axu npubyTok rapaHTOBaHUI OAHKY
3 fimogipaicTio: a) 0,8; 6) 0,9957

JlomaritHe 3aBIaHHA

1. Bigowmo, mo 4/5 pobitHukis GabpuKu MAIOTh CEPETHIO OCBITY.
ILHSEKGT}/B&HHH pubpano 400 pobiTHukis. fAxa AMOBIpHICTL TOTO,
mo: 1) 300 pobiTHUKIB MaroTh cepefHto ocBiTy; 2) 320 pobiTHUKIB
MalOTL CEePeNHIO OCBITY?

2. T'panprmit Ky6uk kugaoTh 800 pasie. fxa itmMosipricTs TOTO,
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110 YUCJI0 OUOK, KpaTHE TPLOM, Bunase 267 pazis?

J13. ImoBipHicTh HAPOMKEHHsT XAomunKa gopisaioe 0,51 . SuaiTu
IL/'IMOFpHiCTb toro, 1o cepe 100 Hoporapomkenunx 6yae 50 XIOMIUKIB.

4. Monery xunyro 2N pazis (N semuxe). Suaiiti #MOBipHiCTb
TOTO, M0 Teph Bumage pisuno N pasis.

JI5. ImoBipaicTs Buxony 3 jamy 3a dac 1’ 0THOTO KOHJIEHCATOPa
gopisuioe 0,2. 3HalTH AMOBIPHICTL TOTO, 110 3a Jac T 3 100 xonaen-
caTopiB BUHIAYTH 3 mamxy: a) He MmeHire 20 KOHIEHCATOPIB; 6) MeHIIe
28 Konzencaropis; B) Bia 14 1o 26 KoHAEHCATODIB.

J16. Hocaimxyrors 500 mpo6 pymu. VmosipricTs mpoMucioBoro
BMicTy 3aiiza y KoxHIi mpoGi mopistioe 0,8. 3Haiith HMOBIpHICT
TOTO, IO KLIBKICTH TMpod 3 MPOMKUCIOBUM BMICTOM 3adi3a Oyme Mix
300 1 400.

7. Tlpu ycraseHomMy TeXHOJOIIYHOMY TPOIeci #MOBIpHICTE Opa-
KoBaHOro BUpoBy p = 0,015. 3Hafitu fiMOBIpHICTE TOrO, 10 YacToTA

6pakoBanux Bupodis cepea 1000 BuroroBiernx 6ymae BiApI3HATHCT BiI
IMOBIPHOCTI BUTOTOBJIEHHS OpakKoBaHOro BHpoOy He OLIbINe, Hi’K Ha
0,005 y Toit abo inmmmit 6ik. AK 3MIHUTHCS Pe3y/abTAT, SKIIO 3aMiCTh
1000 Bupobis B3siTH 625 7

8. Bigmin rexaiunoro kouTpoto mepesipse 900 gerasieit Ha cTaH-
JapTHICTB. IMOBIPHICTE TOTO, 1O JeTasb CTaHIapTHA, opisHioe 0,9.
Suaiitu 3 iMosipaicTio 0,9544 Mexi, B skux OyJie MICTUTHCS YUCTO K
CTAHJAPTHUX JleTajell cepell IepeBipeHnx.

9. TmosipuicTs nogeu moail B koxkuaoMy 3 900 HezanekHUX BU-
HpoﬁaHb nopisaioe 0.5. 3HaliTy Take NojaTHE YUCIO £, IO 3 IMO-
BipaicTio 0,7698 abcostoTHa BeJIMYNHA BiIXUIEHHS BiJHOCHOI 9YacTOTH

J110. Yomy TOBMHHO JNOPIBHIOBATH YHUCJI0 1 KUJAHL TPABLHOTO
Ky6uka, 1106 iMoBipHicTh moail {|u/n —1/6] < 0,01} Gyna He menma,
HiXK WMOBIPHICTE TPOTUIEKHOT IO, JIe (4 — YUCIO0 MOSBU OJHOTO OUKa
TPH 1 KUJJAHHAX TPATLHOTO KyOmka?

J11. 3 xoumefiepa cXOIUTh y CepeaHboMy 85 BijICOTKIB BUPODIB
nepIoro rarysky. Ckinbku BUpobiB Tpeba B3ATH, 11106 3 IMOBIPHICTO
0,997 BigxmiaeHHSI 4aCTOTH BUPOOIB MEPIIOro TaTyHKY Cepel HWX BiI




0,85 3a abcosroTHO BeMYMHOW He nepepuinysajo 0,017

J12. Y crpaxosiit kommanil 10 Tuc. KJIi€HTIB, SKi 3acTpaxyBasn
CBOIO—HepyXOMiCTb. CrpaxoBuit Buecoxk ckjagae 2000 rph., HMOBIp-
HicTb HermacauBoro sunagky p = 0,005, a cTpaxoBa BUILIATa KJIEHTY
npu nboMy ckiaanae 200 Tuc. rpH. 3HARTE PO3MIp IPUOYTKY CTPaxoBOl
KoMIaHil 3 fimosipaictio P: 1) 0,9; 2) 0,995.

Biagnosiai

01.0,0231. 02. 0,1185. 03. 0,0041. O4. 0,48. O5. 0,06. O6. a) 0,8882;
6) 0,8944: 1) 0,1056. O7. n = 100. O8. 0,9876. 09. n = 900. O10.
e =10,05. O11. 8124. O12. 78.

C1. a) 3; 6) 0,2306; B) 0,5. C2. n > 152. C3. 0,9973 (uacTunHuii Buna-
Jok npasuina "tppox curm™). C4. 576. C5. 0,69228. C6. 0,94882.
C7.n =661. C8. a) 44,5 min. rpH.; 6) 40,5 MJIH. TPH.

JI1. 1) 0,0022; 2) 0,05. J2. 0,03. I3. 0,0782. 4. Pon(N) =
0,5641/v/N. [I5. a) P{k > 20} = 0,50; 6) P{k < 28} = 0, 98;
B) P{14 < k < 26} = 0,8664. 6. 0,5. A7. P = 0,807; P, = 0,697. JI8.
792 < k < 828. J19. € = 0,02. J110. n > 632. JI11.n ~ 11247. J112. 1) 8
MIH. TPH.; 2) 6,2 maH. rpa. IIprbyTok kommanil gopisaioe (20 —0, 2k)
MJIH. TPH., Zie k — 9UcI0 cTpaxoBux Buiiar. Tpeba 3HaliTH Take YUCIIO
m, mob P{m < k < 10000} < 1— P, 60 Toxi 3 iimosipricTio P npuby-
Tok KoMnaHil ckrage (20 — 0, 2m) mH. rpa. Ckopucrasmmucs hopMmy-
noto (3), micranemo, mo P{m < k < 10000} ~ 0,5— CD(";’_O?)O), a TOMY
0,5— @(”;7_0550) < 1— P. YV nepmomy Bunajaky 0,5 — @(”;7_0550) <0,1
abo @(”;’_0‘20) > 0,4, 3BIIKN BAILIMBAE, IO ”%go > 1,28 abo m > 60,
aorke, R=20—-0,2-60 =8 maH. rpu. Y IpyroMy BUOAJIKY aHa-
JIOTIYHO 3HAXOARMO, IO @(”;7_0‘20) > 0,495, a Tomy ”%go > 2,57 abo
m>691 R=20-0,2-69 =6,2 maH. rpH.




Tema 8. Bunaakosi Beauuauau. PyHKIlig Ta pan
PO3MOAiIy AMCKPETHOI BUIIAJIKOBOI BEJIMYUNHI

Hexait 3amano fimosipricanit mpocrip (£2, S, P). 3agamo na  miii-
cuy uncyaoBy yukuio & = £(w). Topopsith, mo £ € BHUIIAIKOBOIO
BEJIMYUHORO, SKIIO JIJIst JIOBLIBHOTO MIICHOTO 2 BUKOHYETHCS yMOBA

{we|é(w) <z} es. (1)

Muoxuny {w € Q|&(w) < x} Gymemo Hamal 7t CKOPOTEHHST
nozuadaru {£ < x}, aHajoriunmit 3mict maroTh 3amcu {x; < & < 2},
{& >z}, {¢€ < z} romo. 3rigno 3 ymosoio (1) icuye P{{ < z}, sy
H03HA4YaI0Th CUMBOJIOM Fg, T0OTO

Fe(r) =P{¢ <z}, z R (2)

ITro dyukiico Ha3uBaIOTL (DYHKITIEIO PO3MOIIIY BUMTIKOBOT
BeJIMUUHU &.

DyHKITIS PO3MO/IIY BUMAIKOBOT BeNUUnHE & Ma€ Taki BIACTUBO-
CTi:
1) V{:El, 1‘2} CR: P{:El <E< 1‘2} = Fg(l‘g) — Fg(l‘l);
2) Fg(l‘l) < Fg(l‘g), AKINO 1 < T9. {3:1, 1‘2} C R;
3) dyuxuig posmoxiny HenepepsHa 3iiBa, To6TO Fe(r — 0) =

Fe(z), v € R;
4) IBTOO Fe(z) =1, IBEHOO Fe(z) = 0.

Bumnajkopa Bejinunna £ Ha3UBAETHCS AMCKPETHOIO, SIKIIO 3HAME-
HHsl, SKUX BOHA MOXe HabyBaTU, yTBOPIOIOTH CKiHUeHHY abo 3J1iueHHy
MHOXUHRY. Jist Toro 106 3a/1aTn Taky BUIIAIKOBY BEJUYHUHY, JOCUTD
JIJTsl KOYKHOTO 3 11 MOXKJJIMBUX 3HAYEHB 38/1aTH HMOBIPHICTh HAOYBaHHS
HEIO [IbOI'0 3HAYEHHS

pp=P{€=g;}, kEN.

Tabauns BUTIS LY




Ha3MBAETLCI PAJIOM PO3MOIiIY BUIAAKOBOI BETUYUUHU &.

SHAYEHHS L1, X£2,...,Tp ... BUINAJKOBOI BEJIWYMHU MOXYThH OyTH
Oyab-sIKUMH, 100 HMOBIpHOCTEH pg. k > 1, TO BOHK BCl JomaTHI 1,
3riZIHO 3 aKCIOMOIO aJUTUBHOCTI, 33/[0BOJILHIIOTE YMOBY

Zpk =1
k

Bizememo mpsimokyTHy cucremy xoopauHar. Ha oci abemuc Bij-
KJIaJ[eMO 3HAUYEHHST BUMA/IKOBOI BEJIUYHMHU &, & HA OCI OPJIMHAT — iMO-
BipHOCTI mux 3Havenb. Cycigui Touxku (2, p;) 3’€aHAEMO BiapizKamu,
ToAl AicTaHeMo (Dirypy, sika HA3WBAE€TbCSl TIOJIITOHOM PO3IIOILIY
BUMNA/IKOBOI BeJTUMYINHY &.

p

P3

P4

P2

I
P 1
1 !
1
1

z1 () z2 T3 %4 z5 T

OTxe, 3aKOH PO3MOALTY JUCKPETHOI BUMAIKOBOI BETUYMHU &
MOXKHA TOJATH 3a JOMOMOTOI0 PYHKIINI pO3IoAiay abo 3a JOIOMOTOI0
psimy po3noainy. fAxmo € 3a1aH0 33 JLOMOMOTOI0 PIIy PO3IOILTY, TO
bYHKINA PO3NOJIIY BUBHAYAETHCS PIBHICTIO

Fe(z) = Z pi, ¢ €ER,
1 <T

Jle CYMYBAHHS B TIPaBit YaCTWHI MOMUPIOETHCT HA BCL Ti IHAEKCH 1,
nns sknx x; < z. e cxiggacra $yHKIisg, ska HaOyBae CTAJIOr0 3Ha-
JeHHs Ha OyIb-sIKOMY IHTEpBaJIl, IO HE MICTUTL 3HAYeHb BUIIAIKOBOL
BesmmunEy €. 11 TOUKM PO3pUBY — Iie MOMK/IMBI 3HAYEHHS &, a CTPUOKK
B TOYKaX PO3PUBY — BiAMOBIAHI #IMOBIPHOCTI

pi = Fe(w; +0) — Fe(x).
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Ilpuknana 1. Posrasapaerbcs pofoTa TPhOX TEXHIYHUX MPUCTPOIB,
IO TIPAITIOIOTE HE3AIEXKHO. IMOBIPHICTE HOPMAaJABHOT POOOTH MEPIIOro TIPH-
crpoio jopisaioe 0,2, npyroro — 0,4, Tpersoro — 0,5. Bunankosa Benuauna &
— YUCJIO MPUCTPOIB, IO NPAIOIOTh. [106yayBaTy psa pO3NOALIY BUIAAKOBOI
Resmmanan €.

< Moxouei 3Had4enHa Bunagkopol Bemmuuau € : 0, 1, 2, 3. Binmosinui
™M HMOBIpPHOCTI 3HANEMO, KOPUCTYIOUHACH MPABUIAME JTONABAHHS 1 MHOMXKe-
HHsl. ZIKITO MO3HAYMTH 4epe3 A; MOmio, IO ¢-Wil IPUCTPIi NpamioBaTHME
HOPMANLHO, TO A; 03HAYaE BiIMOBY IPAIIOBATH HOPMAILHO i-My MPHCTPOIO.
OueBuaHO, MO

P(A1)=0,2, P(A5) = 0,4, P(43) = 0,5, P(4;) =1— P(4;) = 0,8,
P(A;)=1—P(A45) =0,6, P(43) =1— P(A3) =0,5.

Tomy -
p=P{{=0}=P(A;-4>-43)=0,8-0,6-0,5 =0,24;

pr=P{E=1}=P(A;- Ay - A3) + P(A] - Ay - A3) + P(A; - Ay - 43) =
=0,2-0,6-0,5+0,8-0,4-0,5+0,8-0,6-0,5=0,06+0,16 40,24 = 0, 46;
ps=P{E=2} = P(A; - Ay - A3) + P(Ay - A5 - A3) + P(A; - 4y - 43) =
=0,8-0,4-0,5+0,2-0,6-0,5+0,2-0,4-0,5=0,16+0,06 + 0,04 = 0, 26;
ps=P{€=3=P(A; - Ay- A3) =0,2-0,4-0,5 = 0, 04.

Ak i caig Gyno ouikysaTu, p1 + p2 + p3 + pa = 1. Omxe, psig po3nomiay
BUIIAIKOBO! BEMUINHN & MAE BUTIISII:

¢l ot |2 |3
p | 0,24 0,46 [ 0,26 | 0,04

Ilpuknan 2. IlobymyBaTu QyHKINIO PO3IOLILY BHUIIAIKOBO! BEJIU-
by € 3 IpuKIagy 1.

< Posrasgatumemo pisui 3HaveHHs T 1 OyaeMO 3HAXOOUTHU JJIsT HUX
Fe(z)=P{{ <z}, zeR:

1) Hexalt £ < 0; OCKIIBbKE BLI'€MHUX YUCTOBUX 3HAYEHB BUIIAJIKOBA Be-
mruuna € He Mae, to Fe(z) = 0;

2) mexait 0 < 2 < 1, roai F¢(z) = P{{ =0} =0, 24;

3) akmo 1 < <2, 10 Fe(z) =P{{=0}+P{£=1}=0,46 40,24 =
=0, 70. OueBuzHo, mo 1 F¢(2) =0, 70;
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4) mexait 2 < x < 3, romi Fe(z) = P{{ =0} + P{{=1}+
+P{E=2}=0,24+0,46 + 0,26 = 0, 96;

5) akmo x > 3, 10 Fe(x) = P{{ =0} + P{{=1}+
+P{¢{=2}+P{£=3}=1.

3obpaszmmo dyuKHio Fy Ha rpadiky.

Fe
1 -—
0,75 —
0,5
0,25 le
O 1 2 3 T >

InaukaTopoMm mojil A Ha3WBAETHLCS BAMAIKOBA BETUIMHA, 1], IKA
JOPIBHIOE OMHUIT, KO B PE3YALTATI JIOCILTY TO/I1d HACTAIA, 1 HYIIO
— {KIIO HE HACTAJIA:

[ 1, axmo A Hactaia,
" 0, gakmo A He HacTasa.

Pan postmoniny BunagkoBol BEAMYUHE 1) Ma€ BUTJISI:
i 0 1
pl|l—p|p

e p — iMoBipHicTL moail A B JaHOMy AOCTiAL.
OyHKIIA PO3UOALIY JaHOI BUIAIKOBOI BEIHINHA MAE€ BUTISII:
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Bopasu

O1. Bunajxosa pennunna £ Ma€ 3aKOH PO3IOILITY
¢l o -3l o 1 |-3]0[-3
P | 0,15 | 0,1 | 0,07 | 0,2 | 0,2 ‘ 0,08 | «
SHAATH « 1 3aTWCATH 3aKOH PO3ITO/ILTY BUTAIKOBOT BETHYHHI TAK,
o6 y TepuioMy PsiKy BCl 4uca Oysm pisHi.
0O2. ImosiphicTs TOrO, IO BUPIO HE € CTAHAAPTHUAM, JOPIBHIOE
0,06. Kourposep Bimdupae 3 KOKHOI mapTii 5 BUPOOIB 1 TPOBOAUTL

MEPEBIPKY KOXKHOIO 3 HWX. ZIKIMO TpamuThCsd BUPIO, KWl He BiAImo-
BiJla€ HOPMI, TIEPEBIPKA TPUNHHSETHCT 1 BCS MApTisd 3aTPUMYETHCS.
SHafTy PO3MOALI BUIAIKOBOI Beaudnnu & — KiALKoCTI BUpODGIB, ki
NIJIATAI0TEL KOHTPOIIO, a TaKoK (PYHKINI0 PO3HOAIIY i€l BHIALKO-
BOl BEJIMYNHM.

_O3. Bunajgxosa BejnunHa £ Ma€ 3aKOH PO3IOJLITY

gl-2|-1]0|1]|2
p|01]02[02]04]0,

Buatitu: 1) dyHKIII0 po3noaity Ta modymaysatu i1 rpadik;
2) iimosipuicrs P{[¢] < 1}.

_0O4. 3 naprii, mo micrures 100 BupobiB, cepen skux € 10 nede-
KTHIX, BiAiOpaHo BHMOAIKOBO T SThH BUPODIB JJIS IIEPEBIPKU TX SIKOCTI.
IlobymyBaru psii po3NOLIY BUIIAJAKOBOI Bemanuu & — duciaa jede-
KTHWX BAPODIB, K1 MICTATELCS cepel BiaiOpanux.

_O5. Tlpuctpiit cKIaTAETHCT 3 TPHOX €JIEMEHTIB, Kl MPaIO0Th
He3aJIeXKHO. IMOBIpHICTH HECTTPAITIOBAHHST KOXKHOTO €JIEMEHTA B OJHO-
My gocaigi popismioe 0,1. CkracTu 3aK0H PO3MOIALIY BUIIAIKOBOI Be-
Jguaran € — YUCIa eJIEMEHTIB, 1110 BIAMOBWJIM B OJHOMY JOCJiJ, Ta
3HAUTH (DYHKINO PO3MOALITY i€l BUMAIKOBOI BENUYUHH.

_06. Mucjyiusenp CTpAAE MO0 AUYHHI 0 IEPIIOro BAYYEHHS, aJe
BCTHTAE 3p0bUTH He BiIhIe YOTHPHOX MOCTPLIIB. 3HATH 3aK0H i PyH-
KIIIO PO3IIOJLTY BUMAJIKOBOI BeJIMUMHU € — YUCTA TOCTPLIIB, 3pobiie-
HWX MUCJWBIEM, AKIIO WMOBIPHICTH BJAYYEHHS B b ITPH OJHOMY
nocTpimi popisuioe 0,7.
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O7. ABToMODOLIL TOBUHEH IIPOIXATU IO BYJIMI, Ha SIKiil BCTaAHOB-
JIEHO TpW CBITVIOGOPH, $Ki IIIOTH HE3AJIEXKHO ONMH BiJI OJHOTO; IpH
IEOMY 3€JIEHWH CUTHAJ TOPUThH mpoTdarom 1,5 xB., xkoetuit — 0,3 XB.,
uepBoHUH — 1,2 x8. 3HANTH 3aKOH DPO3NO/LTY BUIIQJAKOBOI BeITHIUHE &
— YMCIA 3YNUHOK aBTOMODLIS Ha naHiit ByJuI.

_0O8. ¥V naprtil 3 mectu geraseit € 4 crapgapTHi. Hapvanws Bi-
gibpamo 3 merasi. CkJIacTh 3aKOH PO3MOALIY JUCKPETHOI BHIIAIKOBOL
BeIMYMHN £ — 9UCIA CTaHIAPTHAX JeTajeil cepel BiaiOpaHux.

_09. Jlocnis cKIaIAEThCS 3 TPHOX HE3ANAKHUX KUJIaHb MOHETH,
P KOXKHOMY 3 siknx repb Bunajgae 3 imosipuictio 0,5. [lis sBunaj-
KOBOTO UHCJIA TIOABY Tepba ToOyayBaTh: a) pa PO3MOALIY; 6) MHOTO-
KYTHHUK (TI0JIirOH) PO3NOMALTY; B) DYHKIHO PO3IOILITY.

010. Exzamenarop 3a7a€ CTyACHTOBl J0JATKOBI MUTaHHSA. IMO-
BipHICTH TOTO, IO CTY/EHT BiAMOBICTH HA JOBIIBbHE 33/IaHe TTUTAHHS,
nopieuioe 0,9. Bukiagay IpUNuHsIE ONUTYBAHHS CTYIEHTA, SIK TITLKUI
TOM He 3HAE BIAMOBIAI Ha deproBe nmuTaHHda. Tpeba:

a) CKJIACTH 3aKOH PO3IOMLIY JUCKPETHO! BUIIAQJKOBOI BETMUMHN &
— YHCAA JOAATKOBUX MHUTAHD, STKi 33/1aCTh BUKJIAIAT CTYIEHTY;

6) sHaliTH HAIMOBIpHIIIE YHCIO 3aAHUX CTYJEHTOBl JIOTATKOBUX
NIATAHD.

O11. Bunagxosa Beaunuuna £ — BIACOTKOBA 3MiHA BAPTOCTI aKIliit
CTOCOBHO 1XHBOT'O TIOTOYHOIO KYPCY IPOTATOM IIMECTH MICSIIIB Mag 3a-
KOH PO3MOJILITY

SuaiiTy TMOBIPHICTE TOTO, 110 KYIIBJIA aKIliil BUTHIITA, HIXK PO3-
MileHHd rpouefl Ha 6aHKIBCbKMI merno3ut wig 36% piunux.

_C1. 3aiiicHIOITLCS TOCJIIOBHI He3aJIeXKHI BUIPODYBAHHS, TpH
KOJKHOMY 3 sIKWX IMOBIpHICTBL ycnixy (macramus momil A) gopiBHIOE
p. Bunpobysanust nmpoBofsgThes s10 nepiioro ycnixy. Ilokazarwu, 1o
BUMAAKOBA BesmanHa & (umcao BUIPOOYBaHb, 3AIHCHEHUX 70 MEPITIOT
NosiBY 10111 A) PO3MOLIeHa 38 3aKOHOM

pr=Plé=k}=(1-p)* p, k=0,1,2,....
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Ieit po3moaiy Ha3UMBAKTL TEOMETPUYHUM PO3IOAIJI0M 3 IIa-
paMeTpoM p.

_C2. Bunagkosa BeamunHa £ PO3MNOLIEHA 33 TEOMETPUIHUM 3a-
kKoHoM 13 mapamerpoM p (mus. C1.). Smasitn P{¢{ < 2} 1 P{¢ > 2}.

_C3. Crpisers ga 3Maragiax Mae 4 OaTPOHU 1 CTPiAse B LLIL
JIO0 HEPIIOro BJIydeHHs. VIMOBIpHICTS BJIyUEHHS TP OJHOMY HOCTPi
p=10,7. Hexaii £ — gncio npomMaxisB. 3HafiT pO3IO/ILI BUIAIKOBOT Be-
mranan €. O6uucantn P{¢ < 3} 1 P{2 < & < 4}. Banucaru yHKIi0O
posrnoniiy ta nobyaysaru il rpadik.

_C4. Kuynarors gBa rpasbhi kyouku. Hexait € — cyma o4ok, sKi
BUIAJAIOTH Ha BEPXHIX MPAaHSIX. SHANTH 3aKOH PO3MIOALTY Ta (PYHKIIO
POBIOILIY BUIIAIKOBOI BEMMINHHA &.

JlomaritHe 3aBaaHHA

J1. Bunagkosa Benmunna £ Mae 3aKOH PO3IOHLIY

¢l-1jo| 2 Joj-1]2 |-l
p|02]01]021]p]023]0,14 0,08

SualiTy [ 1 3a0UCaTH 3aKOH PO3IIOALIY BUIAJIKOBOI BEJIMYMHN TAK,
106 y TepuioMy psaKy Bei uucia 6yau pizHi.
J2. Bunagkosa Benmunna £ Mae 3aKOH PO3IOHLIY

El-1] 1 |2]4] 6
p‘0,1‘2,5a2|a‘a‘0,4

Buatitu: 1) a; 2) P{€ > 2}; 3) P{¢ < 4}.

3. Posriasinarors poboTy TphoX HE3AIEKHUX IPHCTPOIB. ImMo-
BIPHICTb BIIMOBH IEpIIOro HpucTpo nopisuioe 0,8, apyroro — 0,6,
Tperboro — 0,5. [lobyayBaru pag posnopiay BUIAAKOBOI BEIHIHHE &
— YHUCJia TPaIoYuX ITPUCTPOIB.

J4. Y mepmiit ypui — 4 kyuai, a B gpyriit — 3 xyiai. Ha xoxmiit
Kyﬂ@moi VPHH HaHeCeHO UYMCJI0 040K Bim 1 70 4, a Ha KoXKHIiH
KyJai Aapyrol ypHm — uncao odok Big 1 go 3. Hexait £ — cyma ouok,
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SIKI BUMAJIH Ha 060X KyasiX. Jljist BUnagkoBol BendwHu & suaiTu: 1)
3aKOH PO3MOJLTY; 2) YHKINO po3nozaiay Ta mobyaysaru 11 rpadik.

5. JIBa cTpisibill CTPLISOTh KOXKHUK 110 CBOTH Miteri, pobJisian
HE3AJIEXKHO OJMH BLJL OJJHOTO 110 OIHOMY HocTpiny. MMosipricTs noma-
JAHHSA B MIIlIeHb 771 TEPIIOro CTPLABISA — P1, A APYyroro — ps. Pos-
IVISJAIOTHCA Bl BUNIAIKOBL BETMANHE: £ — YUCJIO TOMAJAHE TTEPITIOTO
CTPULIBILS; &y — YUCJIO NONAJAAHB JPYrOT0 CTPLIBIS Ta IXHS PI3HUIS
& =& — &. llobynyBaru psaj poO3NOALTY BUIIAIKOBOI BEIUINHN &.

6. TlpoBomarsca MOCHiOBHI He3aMeXKHI BUNPOOYBAHHS T1ATH
HpI/IK,HiB Ha HaAiRHICTE. KoyKAnit HACTYyIHUI TpHIa,)l BUIPODHOBYETH-
csl IWINTE B TOMY BUNAJIKY, KOJIK TIOTepe/Hil BusaBupcs Hagiitaum. [lo-
OyayBaTH psiJ] pO3MOJIIY Ta 3HANTH DYHKIIIIO PO3IOALITY BUITAIKOBOTO
quCIa BUNPOOOBYBAHUX TIPUIAJIB, SKIIO HMOBIPHICTE BUTPUMATH RW-
npoboByBaHHS I KOXKHOIO 3 Hux jopisaioe 0,9.

7.V naprii 3 10 geraneii € 8 crangapraux. Hapmanus Bijidpa-
HO 2 meraqi. CkaacTy 3aKOH PO3IOALIY YUCIA CTAHIAPTHUX AeTaJlei
cepejt BilibpaHux Ta MOOYAyBATH MHOTOKYTHHK DO3IOALIY 1 rpadik
dyHKIIT po3noity.

8. IIpoBojsgTbCs He3aleKHI TECTYBAHHS BEJIUKUX IHTErPATBHUX
cxem (BIC) no Tux mip, nokm mHe Oyie BUSBJIEHO IIEPILY HECIPABHY
BIC, micsist 4oro TecTyBaHHS NPHIMHAETHCSA. MOBIpHICTH TOTO, IO
recryBauus nosiapHol BIC zakinunThesa yemimuao, gopisaioe p. 1oby-
JIYBaTU Pl PO3IOJALIY BHIIAJIKOBOI BeauunHu & — YMUC/IA TECTIB, sIKi
CJILJI IIDOBECTH.

J19. VmosipHicTs TOrO, 10 CTPijens BAYYATH B MillleHb IPH
OL];HWHOCTPLHL nopisatoe 0,8. CTpiibiesi MOCHIIOBHO BUIAIOTHCS
OaTpOHU JO TWX Ip, IIOKK BiW He IpoMaxHeThes. Tpeba:

a) CKJIACTH 3aKOH PO3IOMLIY JUCKPETHO! BUIIAJKOBOI BEIMUMHN &
— YUCJIa aTPOHIB, BUJAHUX CTPIIBIER];

6) sHAifiTH HaliMOBIpHIIIE YHCTIO BUJAHUX CTPLIBIEB] TATPOHIB.

J10. JIBoe HackerHoIiCTIB MOYEProBO KHAAOTH M’STU B KOIIUK
IO TUX TIip, TIOKK ONMH 3 HUX He mnomaje. [lobyaysaru psag posmnomiay
BUII3/IKOBOI'O YMCAA KUIKIB, 1110 3/IHCHIOIOTHCS KOXKHUM 3 HackeTbo-
JICTIB, SKIO ¥MOBIPHICTHL MONAMaHHS AJds Teprmoro nopisaioe 0,4, a

67



nns apyroro — 0,6.

J11. Bank Bugae 5 KpeauTiB. IMOBipHICTL HETIOBEPHEHHS KPe-
auTy popisHioe 0,2 A7 KOXKHOTO 3 IO3UYANLHUKIB. JHAATH 3aKOH
PO3MIOALIY KITBKOCTI MO3WYaTLHUKIB, STKi He IMOBEPHY/IM BYACHO Kpe-
JIAT.

Binmosiai

_ ¢1-3]0 |1

O1. a=0,2 p| 050302
os El 1|2 ] 3 | 4|5
" p | 0,060,056 | 0,053 | 0,050 | 0,781
0, <1,
0,06, 1<z<2,
Fe(z) = 0,116, 2 <z < 3,

0,169, 3 <z <4,
0,219, 4 <z <5,
1, > 5.

0, x<-=-2
0,1, -2 <z < -1,
0,3, —1<a<0,
03. 1) Fe(z) = 05 O<cz<l 2) 08
0,9, 1<z<2,

1, x>2.
o4 Sl O | 1 | 2 | 3 [4]5
" p|0,583]0,340 | 0,070 | 0,007 | 0 | O
&l o |1 | 2 3
0s. - | 0,729 | 0,243 | 0,027 | 0,001

0, z <0,

0,729, 0<x <1,

0,972, 1<z <2,

0,999, 2 <z <3,
1, = >3.

3 4

p | 0,7 | 0,21 | 0,063 | 0,027
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7

0, =<1
7

0,7, 1<z<2,
Fe(x)=< 0,91, 2<z<3,
0,973, 3<x <4,
1, =>4
&1 0 1 2 3
or. p | 0,125 | 0,375 | 0,375 | 0,125
glof t 2|3
0s.
p|0O]1/5]3/5]1/5
&1 0 1 2 3
09. p | 0,125 | 0,375 | 0,375 | 0,125
0, <0,
0,125, 0 <z <1,
Fe(x) =< 0,500, 1<z <2,
0,875, 2<x <3,
1, = >3.
§|1|2|3 || k
010. 2) p|01]0,09]008[--[(©0,9"-0,1]:--

6) ko = 1. O11. Ipupict cymMmu Ha Gaskicbkomy aenoszuri npu 3%
B MicaIb cKIaje depes micTh Mmicamis ((1,03)% — 1)100% = 19,4%. Toxi
P{¢> 19,4} =0,6.

C2.

P{E<2y=po+p1 =2p—p*, P{E>2}=1-P{E <2} = (1 -p)~
gloj 1] 2]3 |4

3 plola ||| d
P{e<3y=pl+q+¢@+¢%), P2<e<4ay = (p+1).

oo 1213 4|5 |6
" Tp|1/36 ] 2/36 |3/36 |4/36 |5/36
T | 8 [ 9 |10 | 11 |1
6/36 | 5/36 | 4/36 |3/36 |2/36 |1/36

g=1-p;
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( 0, <2,

1/36, 2 <z <3,
3/36, 3 <x <4,
6/36, 4 <z <5,
10/36, 5 <z < 6,
15/36, 6 <z <7,

p=1—p1, 2=1—ps.

Fe(r) =9 2136, 7<w <38,
26/36, 8 <z <9,
30/36, 9 <z < 10,
33/36, 10 <z <11,
35/36, 11 <z <12,
| 1, z>12.
- 1] 0|2 . 9) 0.6:
1. 8=0,04, 05T 014035 J12. 1) 0,2; 2) 0,65 3) 0,4.
¢l o | 1| 2 | 3
A8 = T024 [ 0,46 | 0,26 | 0,04
14 €] 2 3 14| 5 | 6 | 7
Top|1/12 ] 2/12 | 3/12 | 3/12 | 2/12 | 1/12
( 0, <2,
1/12, 2 <z <3,
3/12, 3 <z <4,
Fe(z) =14 6/12, 4 <z <5,
9/12, 5 <z <6,
11/12, 6 <z <7,
L 1, >7.
¢l -1 | 0 | 1
5.
A P | @1p2 | q1q2 + p1p2 |101qQ
116 gl 1| 2] 3 | 4 | 5
" p|01]0,09]0,081]0,0729 | 0,6561
¢l o | 1 | 2
AT p | 1/45 | 16/45 | 28/45
¢ 1| 2| | k
8. . g=1-p.
pill D |q|p|q|||pk—1q|| . q p
&l 1| 2 3 |- k
H9-2) =TG5 0,16 | 0,128 | | (0.8 1 0.2 ] -



J110. £, — BUIIAAKOBE YUCIO0 KUAKIB s 6acKeTO0MICTa, 10 PO3MOUNHAE
KUAKA; £ — Te caMe st Apyroro backerdosticra;
P{& =m}=(0,6-0,4)""1-(0,4+0,6%); P{& =0} =0,4;
P{& =m}=0,6-(0,4-0,6)""".(0,6+0,4%), m > 1.
JI11.
¢l oo |1 |2 | 3 | 4 | 5
p | 0,32768 | 0,4096 | 0,2048 | 0,0512 | 0,0064 | 0,00032 -
Cxopucrapmumch 6iroMHOI0 hopmyston, e p = 10,2, ¢ =0, 8.
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Tema 9. HenlepepBHa BUOaJgKOBa BEJANYMHA.
ITinpuicTs po3moaiay iMoBipHOCTEId

Bunankosa esmunna £ HA3MBaETLCA HenepepBHOIO (abcosroT-
HO HEIepPEepPBHOIO), AKIIO ICHye HeBlT eMHa DYHKIS Pg Taxa, II0
ang nosiibHuX ¥ € R dynxuito posnopiny Fy MoxHa 10JaTh y BH-

TJISITL
T

F(e) = / pe(t)dt, x € R.
—oC

PosrinsgaTiuMeMo Taki BUNAJIKOBI BeIMYUHU, /1 SKUX Pg € Helle-
PEPBHOIO CKPi3b, KPIM, MOXKJIWBO, CKIHIEHHOTO UNUC/I8 TOUYOK.

OyHKIIA pe HasUBaeThCs IIVIBHICTIO po3Mofdily fimosipHO-
creii abo MIJIBHICTIO po3mogiiy. HemepepsHa BHDAIKOBa BeIIU-
quHa Moyke HabyBaTu OyAb-gKHX 3HAUYEHb 3 JESKOrO iHTepBaJdy Ha
BIAMIHY BiJ AMCKPETHOI BUIIAIKOBOI BEJIMYHHHU, fKa MOXKe HabyBa-
T JIATIE 130TROBAHNX 3HaUeHb. [[ligbHicTh PO3NOALTY HMOBIpHOCTEN

Ma€ BJAACTUBOCTI:
Dpe(z) >0, z €R;

Q)P{z; <& <o} = /pg(x)dx, {z1, z2} CR;

Z1
+oc

3) [ pelaldo =1
—oc
4) gKImo & o4l £ QYHKILS pg HETEPEPBHA, TO Fé(a:) =pe(z), z €
R.
IMOBIpHICTH TOTO, IO HENEPEPBHA BUIIQJKOBA BEJIMYMHA HaOyIe
KOHKDPETHOIO 3HAYEHHsI, JOPiBHIOE HyseBi, TobTo P{{ = a} = 0, a
TOMY

P{:El <§<1}2}:P{ZE1§§<1}2}:
:P{xl <§§1}2}:P{ZE1 Sfﬁl’g}
DyHKITIST PO3MO/IIY BUIAIKOBOI BENUYUHU OyJIb-sIKOMY 3HAUEH-

HIO Zj, CTABUTH y BiANOBiAHICT iMOBipHicTE p = Fe(xp) = P{€ < x,}.
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Iukomm BuHuKae obepHeHa 3a/ada: 3a 33JIAHUM 3HAYEHHIM P 3HANTH
TaKe Ip, mo0

Fe(zp) = p. (1)

Touka x,, 17151 sikol BUKOHyeTbcst (1), Ha3UBAETLCST KBAHTUJLIIIO,
110 BLANIOBIZaE 331aHOMY PIBHIO p, a00 KBaHTUJLIIO MOPAOKY P.

KpanTuans, sika BiAIOBI1a€ 3SHAYSHHIO p = X Ha3UBAETHCI Meia-

HOIO pO3TIOALTY. Mesiana € onHi€0 3 XapaKTePUCTHK TEHTPY PO3IIO-
Oty #fiMoBipHOCTel. Bumaakopa BemdnHa 3 OIHAKOBOIO WMOBIPHICTIO
MOKe HaOyBaTH 3HAUEHHS STK MEHIII, TakK 1 OLabIl Bia MeaiaHu.

V BUNJIKY HENEPEPBHOIO PO3IOJIIY BUIAJIKOBOI BENUYMHE & 3
MILILHICTIO pe 3HAUEHHS T, IPU AKOMY p¢ HabyBae HalOLIBIIONO 3Ha-
YCHHS, HA3UBAIOTh MOJOIO PO3HOALTY. fKIIO MJILHICTE pg Ma€ OOHY
MOJTY, TO PO3IOJIiT HA3WBAETHCT YHIMOAATBHUM.

ZIX1110 K IIJIBHICTL PO3HOILILY pe Ma€ MiHIMyM BeepeauHi obnacTi
MOXKJIUBUX 3HAYEHB £ 1 MOHOTOHHO 3POCTAE TTpU HAOIMKEHH] JI0 Me¥Ki

obJ1acTi, TO PO3MIOMLT HASUBAETHCST AHTUMOIAJILHIM.
ITpuknan 1. Jdano dyHKIio

() = 0, x <0,
PEI= Cze, 2 >0.

st skux 3uadedh napaverpa C 1udg GyHKIIA € MILHICTIO PO3IOILILY
JesTKOT  HEemepepBHOI BHIAAKOBOT Benwunuu £7 3ualitu (HYHKIIIO pO3mIo-
JiNny AaHol BEJINYIHHH.

< st Toro mo6 dbyuKIis p 6yia mibHICTIO PO3MOALTY, TOBUHHI BUKO-
HYBATHCS JIBI YMOBH:

1)p(z) > 0 pu Bcix z € R;
+oc

) / p()ds = 1.
— 0
3 nepuiol ymoBu BurmBae, mo C' > 0. 3rigHo 3 Apyrox yMOBOO iHTe-
Fpaﬂ

+oc +oc +oc
/ p(z)de = | Cxe %dex =-C / zde ™ =
—oc 0] 0
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+oo
=C

=—Czxe™®

+o0 +o0o
+C / e ¥dr =C(—e ")
0 0

0

NOBUHEH JOPIBHIOBATH OAMHULI. 3Biacu omepxyemo, mo C = 1. Orxe, pyu-
KIIid P € NILIBHICTIO PO3IOALILY JesIKOI BUIIAAKOBOI BEJIMYHHH £, AKIIO BOHA
MAag BULJIsLL

pe(T) = { 0 r=0,
J ze *, x>0.

OyHKIIiA PO3MOALTY 1i€T BUN3IKOBOI BEIUUUHA £ MA€ BUTIS

. 0, z <0,
Fe(a) = [ pelz)do = [retr =1, >0

0

Ilpuknan 2. Hexait BUnagxoBa BeIMUMHE £ MA€ MUILHICTL PO3IO-
Ainy

pe(e) = |z exp{—a’}, z € R.

Yowmy popiBHIOBaTHME HMOBIPHICTE TOTO, IIIO A3H3 BUIAIKOBA, BEJIMTHHA
Habyze 3Hadvenns 3 inrepsaiy (0; 1)7

< Mykamy #iMosipricts P{0 < £ < 1} MOXHa 3HANTH 33 JOMOMOTOKO
BJIACTUBOCTI 2) MIILHOCTI PO3LOALILY

x2

1 1
Plzy < &<z}t = /pg(x)dx = /lx]e*ﬁdx = /me*ﬁdx =
0 0

x1

1
1 Ce? 1 2
——§/d€ ——56
0

= % -0,6321 = 0, 31605. >

1
_1 -1 _1 —
= (1 -e!)=5(1-0,3679) =

0

Ilpuknan 3. PyHKOisg poO3NOALTY BUIAIKOBOI RETWYNHNA £ BU3HA-
JAEThCT POPMYJIIOD

0, x <0,
Fe(z)y=< 0,5(l—cosz), 0<z<m,
1, T > .
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3HalflTH KBaHTUII g 25, £0,50; £0,75-
a4 Maemo Fe(z,) = p. loknagemo B it pierocti p nocaimosuo 0,25;
0,50; 0,75. Toxi gictanemo:

Fe(wo25) = 0,25, 0,5(1 — coszo.25) = 0,25, coszg.25 = 0,5, o.95 = %

Fg (1’0,50) = O, 50 O, 5(1 — COS .’170’50) = O, 5, COS Xo,50 = O, X050 = g

2
Fg (1‘0775) = 0, 75 O, 5(1 — COS I0’75) = O, 75 COSZo,75 = —0,5, Zo,75 = ?ﬂ-

>

Bopasu

O1. Oyukiris po3o/Iiy HEIEPEPBHOT BUITAJIKOBOI BEJUYUHU &
3aJaHa BUPA3OM

0, z <0,
Fe(z) =4 az?, 0<z<1,
1, z > 1

Bnafitu: 1) xoedinient a; 2) minbHicTe PO3NOALTY pg i mMOOYIY-
Baru i1 rpadik; 3) P{0,256 < £ <0,5}.

_02. OyukItisg po3moAiay HemepepBHOI BeInunHr & 3a7aHa hop-
MYJIOHO

Fe(z) =a+b-arctgr, z€R.

Bmaditu: 1) crami a i b; 2) mineHiCTH PO3NOALLY P;
3) P{-1< &< 1}

_O3. MlinbHicTh PO3NOALIY p¢ BUIAJAKOBOI  BeIMYUHM 3aJaHA
dbopmysiown
0, z <0,
ae *, x> 0.

pete) = {

Buatitu: 1) koedirienT a; 2) dyukiio posmoaiay; 3) P{1<&<2}.
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0O4. HenepepBHa BUMIKOBA BEMINHA MAE IIILHICTD

T

0, —oo << ——,

(2) T . <7r2
=< acosx, ——<zr<—,
Pl 2
0, §<$<+oo.

Tpeb6a: 1) smaiitu koedimienT a; 2) moOyAyBaTH KPUBY PO3IOALIY
BUIIQKOBOI  BeqmuwHy; 3) suaiitu P{0 < & < 7w/4}; 4) smaiitu
dynxiito posnoxiny Iy ta nobyaysaru i1 rpadik.

_O5. Bunagxopa BeuYrHA MA€ IIBHICTL PO3IOLLILY

0, z <1,
pg(x) - aln_x. x> 1.

3
Suafite ¢ 1 GYHKINIO PO3NOALIY.
06. Bunagxosa BewunHa 3a7aHa (DYHKINEH PO3ITONLITY

0, z <2,
Fe(z) =< 0,50 —1, 2<z<4,
1, x > 4.

SuaifiTy IMOBIPHICTE TOTO, II0 B PE3Y/ILTATI BUIPOOYBaHHS & Ha-
Oyne sHavenns: a) menme (,2; 6) MeHIIe TPLOX; B) He MEHIIE TPHOX;
r) He MEHIIe I'ITH.

_O7. JNano mIJIBHICTE PO3IOALIY HENEPEpBHOI BUMIAIKOBOI Be-
JauHy &:

0, z <0,

i

pe(z) = { €O, 0< ajrﬁ 5
0, > —.
7Y

Smaiiti gyHKuio po3noainy Fe.
O8. IMlinpHiCTH PO3MOALTY BUNAJKOBOI BeJUYUHK &

T
07 %‘S——,
2
2, T 71'
pe(z) =19 —cos’z, —=—<z<—,
T 2 7 2
0, T > —.
2
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SuaifiTy WMOBIPHICTE TOTO, 110 Y TPbOX HE3AJEKHUX Hocaimax &

7r
nabyJle IBOX 3HAYEHDL 3 IHTEPBAIY (O; Z)

09. Bunagkopa BesmanHa £ Ma€ IMIIBHICTEL PO3MOILILY

0, z<1,
pg(x) - é z > 1.

z2’
Bmaditu: 1) koedinient A; 2) dbyukuito posnoaity Fy; 3) P{2 <
& < 3}; 4) iMoBipHICTB TOTO, IO NIPU YOTHPHOX HEBATEKHUX BUIIPO-
OyBaHHSIX BeIMUMHA & JKOJIHOTO pa3y He Tomaje B iHTepBart (2;3).
010. TpupajicTe XUTTS POCJUH TAHOTO BUJIY B IEBHOMY Ce-
PEIOBUIIl € HEIEePEPBHOIO BUIIAIKOBOIO BEAWMYNHOIO & 31 MIILHICTIO
PO3IOILITY

@=1" T
PEEI = Bgeap{—2/120}, = € (0, +00).

1) Bmaditn dyHKIIO posnoainy. 2) ka YacTKa POCIWH ITAHOTO
suay rune 3a 100 guis? 3) dkmo neska pocamna xkuge potarom 100
JIHIB, TO sIKa ¥MOBIpHICTH TOTO, 110 BoHa mpoxkuie 111e 100 gmis?

O11. TarepBan pyxy aBrobyca sopiBaioe 15 xBuauHaMm. 3HAHTH
bYHKIIIO PO3IIOJILTY BUMTAIKOBOI BETMYNHY £ — 9acy O9iKyBaHHS aBTO-
6yca Ta IMOBIPHICTB TOTO, I1I0 MTACAXKUP YeKaTHMe aBTo0yca He Gijbiie
O XBHJIMH.

_C1. TIpoekmist £ pajiyca-BeKTOpa BUIMAIKOBOI TOYKHU KOJIA PaJi-
yca a Ha jiameTp Mae pyHKIN pO3NoALLy (3aKOH apKCUHYCa)

0, z < —a,
1 1

Fe(z) = 3 + - arcsing, —a <z <a,
1, T > a.

. a a
Buatitu: 1) #MOBIpHICTE TOTO, 11O —3 < €< 7 2) KBaHTWIIb
Zo,75; 3) MIUIBHICTE PO3MOALNY pe; 4) Moy i Mesiany PO3NOJILILY.
C2. ImosiphicTb nomil A 3a1€XUTh BiJl BUNAJIKOBOI BEJIMYUHU

&, posnojiyieHol 3i crasow minbzicTio pe(z) = 1, £ € (0,1). YmosHa
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fiMoBipricTs moaii A npu € = x jopismioe P(A/z) = 22,0 < z < 1.
SuafiTi TOBHY HMOBIpHICTH mogil A.

_C3. Ha pucynky nasejieHo rpadik GyHKINT pO3IIOALTY BUMTAIKO-
BOI BEJIMINHU &

Bnafiti: 1) miabHICTs PO3NOALLY pg; 2) dyHKIi0 po3noaity Fg;

a+b 3b+a
P <E< .
3) { 2 s&s 4 }

_CA4. J1aso MIBHICTD PO3IIO/ILY HEIEPEPBHOI BUITAIKOBOT BeJIU-
yuHn pe () = 629”_“’2, z € R. 3raiiTu Moy 1i€l BUIAIKOBOI BETMINHNA.

_C5. [linbHicTh PO3MOALTY BAMAAKOBOI BenndwHH & 3a1aHa Hop-
MYJIOIO

0, r <1,
pelz) = Cx 32 z>1.

Bmatitu C 1 byuxuio posnominy Fe.

JlomaritHe 3aBIaHHA

J1. OyHKIig PO3MIOALTY BUNAIKOBOI BEIMUYWHE & MAE BUIUIAL

0, z <0,
Fe(r) =< az®, 0<z <1,
1, > 1.

SHaATH KOeDITHEHT ¢ Ta MIBHICTE PO3MOILTY BETHINHA £.
J12. Bunagkosa Bennunna € 3a7aHa (QYHKINEIO PO3IIOILTY

0, z < -1,
Fe(r)=< 2(z+1), —-1<z<1/3,
1, z>1/3.
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Buaiitu P{0 < £ < 1/3}.
J13. Bunagxkosa Benmania £ 3aa0a QYHKINEO POSITOIALTY
1 T

1
Fe(z) = 5T ;arctg 5 T E R.

SHaNTY MOX/IMBE 3HAUEHHS X1, AKe 33J[0BOJIbHSIE YMOBY: 3 IMOBIp-

HICTIO 1 BUNIQIKOBA BeIMYNHA £ B pe3yabTaTi BUIpobyBaHHsa HabyIe
3HAUEHHS, OIJIBINOTO 32 I1.
4. Henepepsra Bunajikopa Benduta & 3a/jaHa MJIbHICTIO PO3-

2
noziny pe(z) = gsin 3z B imTepsasi (O; g) i pe(z) = 0 moza mum

i i
inTepBasoM. 3uafitn P {g <E< Z} .
J15. Bunagkosa Bennunna € 3a7aHa (QYHKINEI PO3IIOILTY

0, x <2,
Fe(z)=<¢ (z—2)?, 2<z<3,
1, T > 3.

Buafitu: 1) minericTs posnoainy pe; 2) P{1 <& < 2,5},
P{2,5 <¢<3,5}.

J6. JTano IMABHICTL DO3MOMITY HeNepepBHOI BUMAIKOBO! BeJN-
qvmﬁ

0, r <1,
1
0, x> 2.

Smatitu F.
J17. Bunagkosa penmunna £ po3nogiaena 3a sakounoM CiMmcoHa
(rpadik 11 MIbHOCTI HMOBIPHOCTEH HABEJICHO HA PUCYHKY ).
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Pe

Buatitu: 1) opaunaTy BEPIIHHA TPUKYTHUKA Ha PUCYHKY; 2) 3a-

3
mucaru dbopmyity mus pe 1 Fe; 3) P{—Ea <¢&< g}, P{§ > —%},

JI8. Bunagkosa Benuynna eKCIEHTPUCATETA JeTal £ XapakTepu-

2
x

3yeTbest (ysKiiero posnoainy Penes Fe(z) = 1—exp {—2—2} sz > 0.
o

Braiitu: a) pg; 6) MeiaHy PO3NOILLY; B) MOLY DPO3IOLILIY.
J19. Bunagkosa Bemaunna € 3a/[aHa MJIBHICTIO PO3MOLITY

0, z <0,
pg(:l:) “\ de T 2 >0.

Bmaditu: 1) dyuxuio posnogity Fe; 2) P{0 < £ < 1}.

J110. Jamo dyukmio f(z) = Az2e 2%, £ > 0. Bmsnagurm: 1)
pu AKOMYy 3HadeHHi A GyHKIs f € MUIBHICTIO POSMOILTY JesKOT
HerepepBHOI BeJmuuHE &; 2) dbyHKIio posnoniny Fg; 3) P{0 < & <

1/2}.

Binmosiai
0, =z<0,
Ol.l)a=1; 2)pe(z) =< 2z, 0<z <1,
0, z>1;
3) P{0,25 < £ < 0,5} =0,1875.
1
1)a= , b= ; = —, ; .
02.1)a=1/2,b=1/7; pe(z) 7r(1+a:2)'x€]R' 3)1/2
0, r <0,

R L

80



JP{1<E<2t=e"t —e72,

1 T V2
04. 1) a=—; < -t =—
Ja=g; B Po<E< =Y
Oa xé_ga
1) Fgy=¢ Serl o T T
2 2 2
1 —.
s m>2
0, r <1,
05.a=4; Fi(z)= 1+ 2lnz
- — 1
x

06.2) P{£ <0,2}=0; 6) P{£<3}=0,5 »)P{¢>3}=0,5
r) P{{>5} =0.

0, z <0,
O7. Fe(z) = ( sinz, O<m§g,
1, x> 5.
2
™ T+ 2 T+2) 3n—-2
OS.p:P{O<§<Z}: - ,P3(2):3< 4W> —
0, x <1,
09.1)A=1; 2)F(z)=< z—1

x> 1;
3) P{2 <€ <3} =1/6; 4) 048
010. 1) Fe(z) =1 — exp{—2x/120}, z € [0, 4+00).

P{0 < £ <100} = 0,5639; 3) P{¢> 200/5 > 100} ~ 0,4361.
011. ¢ mae pisHoMipHUit posmoxin Ha Biapizky [0; 15],

0, z <0, )
Fe(z) = 1”3—5 0<e<15 PS5 =2
1, x> 15;
a a 1 a2
.1 — = — = — 2 = —
C1 )P{ 2<f<2} 3 )Z’o’75 5
0, z < —a,
3) pe(x) = N —a<z<a
P=N wva = ’
0, T > a;

4) Mona BiACYTHS, a MefiaHa o5 = 0.
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1
C2. P(4) = 3" Tpeba cKOPUCTATUCEH IHTErPATBHOK (HOPMYIIOK TOBHOT
UMOBIpHOCTI

+oc
P = [ Pafo)pe(a)de.

0, x & [a; b],
. = 1
8 1) pele) v € [o; ]
b—a
0, r<a,
2) Fe(z) = x—ag a<z<hbh,
b—a
1, x> b
3)P{a+b<§<3b+a}:o,25.
2 4
C4.£L’(]:1
0, r<1
C5.C=1/2; Fe(x)= 1
1——, 1
\/5, T >
0, x <0,
Adl. a=1; pe(z)=< 3z, 0<z<1
0, z>1
i T V2
N2.1/4. 3.1 = 2. ,Z[4.P{g<€<1}—?.
0, x <2,
J5.1) pela) = { 2(w-2), 2<a <3,
0, x> 3;
2) P{1<&<2,5}=0,25 P{2,5<&<3,5}=0,75.
0, <1,
2 _
6. Fe(z) = xzx: 1< <2, .
1, x> 2.

1 0, r & [-a;al,
AT.1) 2);05(%):{ R -l
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; 2
(x;_:), —a<x <0,
PR =4 2
1-— 502 0<x<a,
1, z>a

3 a 7 a 7
4)1’{‘5“555}:§=P{5>—5}=§~

2
8. a) pe(x) = %exp{—%} . T

6)0-,/2119—ge2z1,180; B) 0.

x < 0,

0,
J19. 1) Fe(z) :{ U mie oo D P{O<E<1} 0,08

J10. 1) A =4;2) Fe(z) =1 —2(2® + z + 1/2)e™2*, 2 > 0; 3) 0,0803.

v
o
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Tema 10. YUncaoBi xapakKTepuCTUKN
BUIIAAKOBUX BEJIMNYNTH

Hexait £ — nuckpeTHa BUNIAIKOBA BEJIMUNHA, 3AKOH PO3IIOJIIY SKOT
Ma€e BUTJIA;

Elxy | ma | ... | xp
PP |DP2]|.--| Dn

Maremaruanum cunogiBanusm ME (M (€)) niel BunaakoBol Be-
JIMYVHN HA3UBAIOTH CYMY DLy

+oc
T1pL+ Topo + -+ Tppp + - = anpn:
n=1

AKINO OCTaHHil 36iraeThes abcomoTao. Orke,

+oc
Mf = anpn- (1)
n=1

Axmmo & — HemepepBHA BUIIAAKOBA BEAMYHHA 31 NILJIBHICTIO HMO-
BIPHOCTI pg, TO MaTEMaTUIHUM CIOIIBAHHAM HA3HBAETHCA UUCIIO

+oc

Me= [ ope(a)as, 2)

—0oc

33 YMOBH, 1110 iHTerpas 36iraerbest abcoarTHO, TOBTO 36iraeThcd 1H-

TerpaJt
+oc
/ |z |pg () de.

OnunremMo OCHOBHI BJIACTHUBOCTI MATEMATHYHOTO CIIOIIBAHHS.
1) fxmo & — HemepeBHA BUIAJAKOBA BEJHIMHA 31 MILTBHICTIO PO3-
noAiny pe, f — dyHKIiA, HemepepBHa Ha MHOXKMHI 3HaYeHDb §, TO

+oc
Aﬁ@zjjmmmm. (3)
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VY BUIAJKY JUCKPETHOT BUNMaIKOBOl Beqmamnu & dhopmyra (3) ma-

O6yBae BUIJISIILY
)= Flzn)pk- (4)
k

2) Mc=c¢, ¢ — crana.

3) M(c€) = cME, ¢ — crana.

4) M(E+n)=ME+ Mn, €11 — I0BLIbHI BUNATKOBL BEJIHINHHE.
5) dxmo £ i1 — He3aIeKHI BUMATKOBI BEJIHINHE, TO

Mén=ME - Mn.

6) M(&— MéE) =0.

MaremarudHe CHOAIBAHHA — II€ CEPEIHE 3HAYEHHS JaHOI BHIIAJI-
KOBOI BEJIMUMHU, IEHTP 11 PO3TOILIY.

JIpyrorw BayKJINBOIO YHCIOBOIO XapPAKTEPHUCTHKOK) BHUIIAIKOBOI Be-
sgmanbn & € gucnepcia DE, sdka ciyXuTh Mipo0 pO3CiIOBaHHS JTaHOI
BUIAIKOBOI BEJIMYMHKA HABKOJIO 1T MaTEMaTUYHOIO CIIOIiBaHHSI.

Hucniepciero D¢ punaakopol BenInunny £ HA3HBAIOTL MaTeMaTH-
qHe CIOAIBaHHSA KBaJpaTa BIAXWIEHHS M€l BEJUUMHU BiJT 11 MaTeMa-
THYIHOTO cuoaiBanns ME, Tobro

D¢ = M (€ — M¢)®. (5)

Jucrnepcist BUMTAAKOBOI BEIMYUHA Ma€ TaKl BIACTHBOCTI:
1) mucmepcist ¢Tanol BeJIMYUHE JOPIBHIOE HYJTIO, TOOTO:

Dc=0, ¢ — craJga;

2) cTanuit MHOXXHUK MOYXKHA BUHOCHTH 3& 3HAK JUCIEPCT, TTiaHic-
11 WOro OO0 KBaApaTa:

D(c€) = ¢’ D§;
3) akio £ 1 7 — He3a/IeXKHI BUNAJIKOBl BEJIMIMHHA, TO

D(¢+n) = D¢+ Dn;
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4) mucriepcisi BUNAIKOBOI BEJIMUMHY JTOPIBHIOE PI3HUII MiXK Ma-
TeMATHYHNM CIHOJIBAHHAM KBajpaTa Iiel BeIUYMHN 1 KBaJApaToM 11
MaTEMATHIHOrO CIOMIBAHHS:

D¢ = Mg* — (Mg)?.

Jns obuncnenns gucrepcil 3a dopmyioro (5) Tpeba ckopucTaTy-
cst dopmymavu (3) abo (4), 1m0 y BUNAAKY JUCKPETHOI BUIIAIKOBOI
BEINYMHUA J1A€

+oc
DE =Y "(z) — M&)py, (6)
k=1
a y BI/IHa,,Z[Ky HeHepepBHOT BI/IH&L[KOBOT BEINYMHU
“+oc
De = / (z — ME)pe(a)da. (7)
-

Kopiub kBagpaTauil 3 qucrepcil Ha3uBaloTL CEPETHIM KBapa-
TUYHUM BIAXUJIEHHSIM a00 CTAHIAPTOM

O'gz\/D_f.

Ilpuknan 1. 3naiity MaremMaTndre CHOAIBAHHS | MOLY AMCKPETHO!
BHUIIAIKOBOI BENMWMIUHU £, TKA MAE P POZIOILITY

El o] 1] 2] 3
p[0,110,310,5]0,1

< 3riguo 3 dhopmynoo (1) onep:Kyemo, Mo
ME=0-0,14+1-0,3+2-0,5+3-0,1=1,6.

Mogoro BunaakoBol Benudunu £ € g = 2, To6TO 11 HalliMoBipHile 3Ha-
YeHHA. D
Ilpuknan 2. Bunazkopa penmunna £ 3aJaHa IILTBHICTIO PO3MOILLY

c-sinz, x€ (0;7/2];

pe() = { 0, x ¢ (0;7/2].
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SHaiiTi KoedilieHT ¢ 1 MaTeMaTUYHe CIIOAIBAHHS BUNAJKOBOI BEIUIUHI

&.
< Ockinbru pe(z) = 0 npu = & (0; 7/2], T0 3 yMOBH
+oc
[ petarda =1
—0oC
BUILIABAE, IO
/2 w/2
/csinmdwzl, —CcCcosT =1, ec=1
0 0
Toni za dopmynoro (2) Maemo
w/2 w/2 /2 7/2
ME = /xsinwdx: —/xdcosx: —X-CcoSx +/cosxdx:
0 0 0 0
w/2
. . T .
=sinz :s1n§—smO:1. >

0

Ilpuknan 3. 3naiitu AUCHEpCild BUNAIKOBOI BEIMIMHUA & — YHUCIA
OYOK, IO BUITAIA€ HA TPAJBLHOMY KYOWKY TIpH OZHOMY KHIaHHI.

<Y "ac £ HabyBae 3Ha4veHb : 1,2,3,4,5,6, 3 OIHAKOBOIO HMOBIpHICTIO p =
=1/6.

Cnouarky 3naiiaemo ME:

1 1 1 1 1 1
=1-Z492.2 P [ Lz J—
ME¢ 6+ 6+3 6+ 6+5 6+66‘
21 7
=% "z

IMTykana mucnepcis, 3rigHo 3 ¢popmyow (6),
2 1 2 1 2 1 2 1
DE=(1-3,5)% 2 +(2-3,5° = +(3-3,5" - +(4-3,5" —+

1 1
5-3,5)%2-2+(6-3,5)?%-2=
+( ,5) 6+( ,5) G

17,5 35
6 12
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Ilpuknan 4. Bunagkosa penmunna £ Ma€ IIIIBHICTD PO3IOILITY

0, z=<-2,
pﬁ(x) = h: —2<.’L’§3,
0, x>3.

Suaiitu h, ME 1 DE.
< JI71st 3HAXOMAKEHHSI h. CKOPHUCTAEMOCST THM, IO

+o0 -2 3 +o0 3
1= / pe(z)de = / Odx + / hdz + / Odx = hz| = 5h.
—o0 —00 -2 3 =2

Orxe, bh =11 h = 0,2. 3HaxoaAMMO MaTeMaTHYHE CIOAIBAHHA 38 GOp-
MyJo1o (2):

+oc -2 3
ME= /xpg(x)dx: /m~0dm+/m~0,2dm+
—oc —oc —2
+oo 3
x
+/m-()dx:(),2.7 =0,5.

3 —2

Jlnst obuncnenns mucnepcii ckopucraemocst hpopmyown (7):

+oc 3
D¢ = /($—Oa5)2p§($)d$Z/(m—0,5)2'0,2dx:
—oc -2
3 3
_02. @205 625 oy
3 3

ITpuknan 5. 3mimana Bunagxosa senumuuna & Mag (PYHKIIIO PO3IO-
Jity, 3a1aHy rpadiaHo

F
1 ~—
0,75 :
0,25 /
0 T z
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Suaittu M & 1 DE, axmo Bigomi iimosipuocri P{ =1} = 0,25,
P{¢=2}=0,25.

< Ouesunno, o npu & < 1 Fe(xz) =0, anpu 2 > 2 Fe(z) = 1.
Hnst 3uaxomkenus pupasy Fe(z) mpu 1 < o < 2 3armumemo piBHSHHS

npsaMol, o npoxoauts depes touku (1;0,25) 1 (2;0,75):

-1 _ Fe(z)—0,25

x
_ C Fele)=2_025
5 1= 0.7 0.2 (d@=5-02

Bigomo, mo ajist 3Mimanol BUIAIKOBOT BEIUYNHA

Mf szpz /mFg( )d

Je CYMYBaHH:A NOMUPIOETHCSA Ha BCl 3HAYEHHS ;, AMOBIpHOCTI AKUX BiAMIHHL

BiJl HyJid, & iHTerpana — Ha Bl npoMixkku, ne F; nHenepepsna; | — MHOXWHA
IPOMIXKKIB HelnepepBHOCTI QyHKIIT Fg;

D¢ = Z — M&)’ps + / (z — M€)*Fy (v)da.
I
Maemo

2

22
ME=1-0,25+2- 0254—/2 x—075+z
1

2

=0,754+0,75=1,5;
1

2
2

3
M52:12.0,25+22-0,25+/%d:c:0,25+1+%
1

2
7T 29
=1,2 -~ = —.
’5+6 12

Toxi

2
De = be® - (e = 2 (3) 29 2_1

12 2

Bopasu

O1. Jano mepeik MOX/IMBAX 3HAYEHL JUCKPETHOI BHIIAIKOBOI

Besimuuby & 1 = —1, 0 = 0, £3 = 1, a TakoXkK JIJaHO MaTEMaTUYHI
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cromiBaHHs i€l BUIAIKOBOI BeJIWYWHM Ta 11 kBajpata: ME = 0,1,
M¢E? = 0,9. BuaiiTu #MOBIpHOCTI p1, P2, P3, 3 AKUMHE HAOYBAIOTHCH
3Ha4YE€HHAd T1, T2, L3.

02. 3raiitu M¢, D ta 0¢ TUCKPETHO! BUIIRIKOBOI BEJIMUUHH, 110
PO3LO1JIeHA 3a 3aKOHOM

1 5 1 9 [ 1118 22
»]0,3]01]0,3]0,2]0,1

0O3. Juckperna BUNaJKoBa BejnunHa & HabYBae 1Ba MOXKJIUBI
3HAYEHHS 1 1 Lo, IPUUOMY Zo > X1. IMOBIpHICTE TOrO, 110 € HAOY-
Jle 3HaYeHHs 1, Jopipuioe 0,6. 3HAWTH 3aKOH PO3MOILIY BHIIAIKOBOL
Besinuuby &, ko ME =1,4; DE =0, 24.

04. Kunaiors n rpajbHux KyOUKIB, 3HAUTH MaTeMaTHIHe CIIOi-
BaHHH 1 JUCIEPCII0 CYMM 9MCAA OUOK, sIKi BUIAAYTh HA BCIX TDAHAX.

0O5. 3naiiTy MaTeMaTHYHE CIIOAIBAHHS JUCKPETHOT BUITA,IKOBOT Be-
JuunHU & — YUCSIa TAKUX KUJIAHD I1'ITH MPajJbHUX KyDUKIB, Y KOXKHO-
MY 3 SKUX Ha IBOX KyOHKax BHIAJE IO OJHOMY OUKY, AKIINO 3aralbHa
KIBKICTh KHJaHL JOPIBHIOE JIBaIISITH.

06. VYV TexHIYHOMY IPHCTPOI IPAIIOIOTL HE3AIEKHO IBA OIOKMU.
ImoBipHicTh 6e3BiMOBHOT poboTu 1epiioro 60Ky JopiBaioe p1 = 0,4,
npyroro — pe = 0, 7. Bunajxopa BejimanHa & — 9UCI0 TPALOI0OYAX HJ10-
Kir. SHaiTe 1T MaTeMaTUIHEe CIOAIBAHHSA, JUCIEPCIIO 1 cepegHe KBa-
JipaTUYHE BiJIXUJIEHHS.

O7. Bunagkosa Bennurba & 3aaHa MIIHLHICTIO POSITIOLTY

1
pelz) = w2 — 27

0, z & (—¢;c).

z € (—c;c),

Suaiitu ME.
08. 3uafiTu MaTeMaTHYHEe CIIOMIBAHHS BUMAJKOBOI BEIWYMHHE &,
sIKa 33/1aHa (DYHKINEI PO3IOILITY

0, z <0,
Fe(z) =< z/4, 0<z <4,
1, x> 4.

09. Bunaaxosa BenrunHa & 3aaHa MILILHICTIO PO3IOALIY
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0, z & (0;7),
pe(r) = { 1/2sinz, z € (0;m).

Suaiitu DE.

010. Jins geaxoro obnagHanus dac ( B TOAMHAX ) JIO TEPIIO-
0 PEMOHTY € BUIIAJIKOBOIO BEJIUIUHOK & 31 MIUIBHICTIO DO3MOJIIIY

|0, z <0,
pe(z) = { 2zexp{—x?}, = >0.

BuatitTu: 1) cepenmiit 9ac 10 MEpIIoro peMoHTY; 2) HMOBIPHICTD
TOTO, IO BIPOJOBK TEPITHX JABOX POKIB OGJIaIHAHHS He MOTpebyBa-
TUME PEeMOHTY.

O11. Bunajxosa BenmnumnHa £ 3a7aHa MLILHICTIO PO3TOALIY

pe(z) = { a, z € (—2; 3],
¢ 0, =z¢(-2;3]

Bmaditu: 1) xoedimient a; 2) dyukiio posnoaity Fe; 3) ME, DE;
4) P{l < & < 5}.

0O12. Bunajkopa BenununHa & Mae OYHKINIO PO3IOILITY
0, z <0,

z?/16, 0<z <2,
z—T7/4, 2<x<11/4,
1, x> 11/4.

Tpeba: 1) 3HaliTH MUTBHICTL PO3IOALTY p¢; 2) mobymysaru rpadi-
kn dynxuiit Fe i pg; 3) snaiitu ME, DE i og; 4) snaiitu P{1 < ¢ <
1,5}.

013. TpusamicTh KUTTEBOrO MHKIY ( B JHSAX ) M/ JESKOI PO-

Fe(z) =

CIIMHY € BUMATKOBOIO BEIUIUHOI & 31 MIJIBHICTIO PO3IOALITY

0, z <0,
pe(x) = ¢ /20000, 0 <z <200,
0, = > 200.

1) flka cepesst TPUBATICTE KUTTEBOTO IUKJIY B 1€l poCnHEI?
2) YoMy n0piBHIOE HMOBIPHICTL TOTO, IO POCINHA 3aTUHE BIIPOLOBIK
neprux 30 nuis? 3) ko pocimHa BuKuBae BIpoaosK 100 1HiB, TO
3 AKOK WMOBIpHICTIO BOHA 3arwHe y HacTymHi 30 aHIB?

O14. B excriepuMeHTi 3 pO3CeJIeHHs TIOMYJISIi KOMaX y 338/ 1aHOMY
Micii 6yia BUOyIIEHa BeIHKA KiTLKICTL MypamroK. CrocTepeKeHHs:
TOKa3aJu, o Mcad 1 XB 9acTHHA MYPAIIOK, sIKi 3HAXOAATHCH BiI
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MiCIsd, 7ie BOHM OYJIM BUIYITIEH], Ha BiICTaHl He MEHIIIH, HisK £ METpIB,
IPUGJIA3HO JOPiBHIOE € 2%,

1) fIka yacTEHA MypAaIIOK, IO TPOHILIN GiIble OAHOrO METpa Bijl
nmanoro micus? 2) Ha siky cepesiHiO BIACTaHb BIJATSIOTHCS My PAIIKH
BiA MicIts, e BOHH OyJsiM BHUITYIIEHi?

C1. 3uaiTu ucnepciro AUCKPeTHOT BUNAIKOBOI BETUIUHE &, PO3-
noainenol 3a 3akoHoM llyaccona

E] 0 1 2 .. T %
_ e~ )\2 —A )\k —A
ple | 2 7 i

C2. MinpHiCTL PO3NOAINY P BUNAIKOBOI BeMUYMHE { BU3HAYA-

eThest popmysoro (3akon Jlamnaca)
pe(z) = ae™*l, £ € R.

SuafitTu koedimient a, ME 1 DE.

C3. V madi € 9 npuaanis ; 3 Hux 5 HoBUX 1 4 crapux. 3 IIa-
¢du nHapmanHs GepyTb 4 npuiiagu; BUMTAJIKOBA BENUYMHA £ — YHCIO
HOBUX TPUJJIIB cepel B3aTux. [lobyayBaTu ps po3ronily BUMIAJIKO-
BoT BemmunHn £. OO6UnCIUTH MaTeMaTHYIHe CIOMIBAHHS, JUCITEPCIo i
CEepeJIHE KBAAPATUIHE BIJIXUJIEHHS.

C4. PiBrOMIpHO pPO3MOJiJIEHa BHUINAJKOBA BelWunHa & 3aJaHa
MITBHICTIO PO3MOILTY

pg(x):{ 1/(21), z€(a—1la+l)
0, x & (a—1la+1).

SuaifiTy MaTeMaTHUHe CIOAIBAHHS 1 Jucnepcio &.

C5. Jlpa rpapmi ykaaznaioTh mapi. Ileprmuit xaxke: "Crasio ge-
CATh FPUBEHL TPOTH TPHOX, 1110 TH HE BJAy4HIN y Mimenn.” Ipyruii,
3HAKUH, IO BJIYYa€ B MillleHb 3 iMOBipHicTIO p = 0, 3, mpulimae mapi.
Yu Mae pariito apyru#t rpaseip 7

C6. Ha 3zapoxi surorosiaeno H() maptiit BupobiB, KOKHA 3 SAKWX
ckaagaerTbes 31 100 opporunHIX BUpo6iB. MMoBipHiCTS, 10 KOXHUIL
Bupi6 norpebye perysoBaHHsl, He 3AJI€XKUTh Bl CTAHY IHITUX BUPOOIB
i nopieatoe 0,05. 3 KoxkHOT napTil Jjist KOHTPOK 6epyTh 10 BUpobiB.
K110 cepes HUX € X0U OJIMH OPAKOBAHUHN, TO BCSI TAPTIs TOBEPTAETHCS
Ha JIOOIPAIIOBaHHs, MpH 1IEOMY cobiBapricTs napTil 3pocrae Ha 500
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rpuBenb. CobiBapTicTs Komammiiinol napTil cknajgae 3000 rpuBeHs.
SualiTn cepenHio cobiBapTicTh niel mponykiil Ta il cepenHe KBaapa-
TUYHE BiIXUJICHH.

C7. OnHoYaCHO 1 HE3a€XKHO KHHYTO HOTHDPU TPaJbHI KYOHKH.
Bunajkopa Benuuuna & HabyBae 3HaveHHst (), AKIIO X0Y HA ONHOMY
KyOuKy BUTaJa JBitTKa, HabyBae 3HaUeHHs 1, AKIO ABifiKa He BUIA-
Jia Hi pa3y, ajge X049 Ha OJHOMY KyOuky Bumasna Tpiitka, i Habysae
3HavYeHHs 2 B pemTi Bunajkie. 3uatitu ME 1 DE.

C8. Bunagkopa Benmunna £ 3aaHa CBOEKO MILILHICTIO PO3MOILILY

be:
0, z < =2,
pe(r) = ka?, <z <4,
0, x> 4.

Bmafitu: 1) crany k, dbyuxiio posnoainy Fe, M&, DE; 2) iimosip-
HicTh TOro, mo 2 < & < 5.

C9. Jlutuni 1af0Th IMIICTH TPEAMETIB, 3 AKWX JIAIIE OJUH IIPOX0-
IUTL 4Yepe3 oTBip pamku. JlwrmHa npobye NpOoCyHYTH IpeaMeT de-
pe3 oTBip. fke oUlKyBaHE YUCIO TPEJAMETIB, IO IX BUIPOOYE JIUTHHA,
Ko : 1) oguH 1 Toit caMuit IpeaMeT He OepeThes ABivl; 2) y KOXKHii
cpobi 3 OJHAKOBOK HMOBIpHICTIO MOXKe OyTH BUOpaHUM OyIL-sIKHH
npeamMer?

C10. bank Bugae no3uky n = 1000 pizHuM MO3UYATBLHUKAM Y
po3umipi S = 100 Tuc. TPH. KOXKHOMY 31 CTAaBKOIO IIO3HYKOBOTO Bii-
corka r = 30%. 3uaiiTy MaTeMaTHYHE CIOOIBAHHS 1 CEpENHE KBa-
JparuyHe npubyTKy 6aHKY, & TAKOXK YMOBY HA CTABKY HO3UYKOBOIO
BIZICOTKA, SIKINO HMOBIPHICTL MMOBEPHEHHS TTO3UKY TTO3UIAJLHUKOM J10-
pirHtoe p = 0, 8.

JlomaritHe 3aBaaHHA

1. Burniajikosa pestmunna & HabyBae TphOX 3HAUEHDb: 1 = 4 3 iMO-
BipHicTIO p1 = 0, 5; 9 = 6 3 IMOBIpHiICTIO po = 0,3 1 T3 3 IMOBIPHICTIO
ps. SHaliti x3 1 ps, 3HAun, 1o ME = 8.

H2. Yucno 6inerip y Gesnporpaimniit notepei gopisnioe 1000, a
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BUTpaIli po3noaiasaoThbes Tak: 500 6ireris mo 10 rpH., 300 6ieTin mo
20 rpu., 150 6imeTiB mo 50 rpu., 40 6ineris mo 100 rpu., 10 6ineTis o
200 rpu. fxa cepeanst BeMYMHA BUTPAILY

3. TIposogaThes HezanexkHl BUNIPOOYBAHHSA, B KOKHOMY 3 SKUX
i3 #imosipuicTio 0,8 MoXke BinmbyTHCs sKach momiss A. Bunpobysamus
HPOBOJATRCS JI0 TEPINOT HosgBu Mojil A, a 3arajibHe YUCTIO BUIIPO-
6yBaHbL He TIEPEBUIIYE TOTHPHOX. SHAUTH CEpeTHE YUCTO 3AIHCHEHIX
BUIIPOOYBaHbD.

4. 3naiitn DE i 0¢ BUNaIKOBOI BeMWYNHA &, 33]aHOT 3aKOHOM
PO3IOALLY:

El 5] 2 [ 3] 4
p|0,410,3]01]0,2

Z15. /TuckpeTHa BUNAIKOBA BENIMYMHA Ma€ TITBbKM JIBA 3HAUEHHS
x1 i 2o, mpudOMy piBHOMOXMIBEX. Josectn, mo DE = ((z2 —z1)/2)2.

6. 3 ypuu, mo mictuth 4 6im 1 6 YOpHUX KyJIh, BHUIAIKOBUM
quHOM 1 663 OBEPHEHHS , BUAMAaIOTEL 3 KyJi. Bunajkosa sequuuHa & —
YUCI0 OLIUX Kyab cepel BuitHaTux. Omucar 3aKOH PO3MOALIY 1 3Ha-
WTH MaTeMaTUdHe CIO/AIBAaHHS Ta JUCIEPCII0 BUMNAJIKOBOI BEJUYMHU
£

7. IliapHiCTE pO3MOALTY BAMAIKOBOT BenUnHN € 3a/1aHa BUDa-

30M
0, z <0,
pe(z) =< acosz, 0<az<7/2,
0, x> m/2.

SuafitTu koedinient a, ME i DE.
J8. ligpHiCTE PO3MOALTY BUMAIKOBOI BEJUINHN & MA€ BUMIS

0, z <0,
pe(z) =4 az?, 0<2<2,
0, x> 2.

Buatitu koedinient a i P{|¢ — ME| < 1/2}.
J19. Bunagkosa Bemaunna € 3a/[aHa MJIBHICTIO PO3IOILITY

0, x <2,
pe(z) =< —322/4+92/2-6, 2<z<A4,
0, x> 4.

94



Buatitu: 1) M¢; 2) mony; 3) meniany.

J110. B ypri micrurhea 101 kynd, ki TpOHYMepOBaHl YUCAAMUI
0,1,2,...,100.3 yPHU HaBMaHHs O6€pYTh KYJII0. SHAUTH JIUCIEPCITO
Ta CTAHIAPT BUMAJIKOBOI BEIUYNHU & — YUCAA OYOK Ha BISATIH Kyii.

H11. 3HafiTi 3aK0H POIMOLIY BUIIAIKOBOI BETWINHNA &, AKIIO
BOHA MOXKe HabyBaTH JINIIE IBA 3HAYEHHS — T 1 Lo, To > 1, 1 BITOMO,
mo P{{ =x1}=0,3; Mé{ =2,2; DE=17,56.

H12. Bunagxopa BeJHUuHa &, IIUIBHICTE PO3MOIILY KOl pg, 3a-
JIaHa CBOEIO dynxiiero posnoginy Fy :

0, z < =2,
v 2

Fe(z) = 332—i— , —2< <2,
1, x> 2.

Bmaditu: 1) pg, ME, DE; 2) imosipaicTs Toro, mo 0 < & < 5.
J113. 3uaiiTu pucrepciio Ta cepesHe KBaApaTuiHe BlAXUICHHS BU-
NaJKoBOI BeMUUnHM &, 3a1aH0l PYHKIIEW DPO3IOALITY

0, z <=2,
Fe(r) =< z/4+1/2, -2<z<2,
1, x> 2.
A14. IIinbHICTh PO3NOALTY BUNAIKOBOI BEIUYMHY § Ma€ BUIJISL
0, z <0,
pe(x) =< 0,5z, 0<x<2,
0, x> 2.

Suaiitu ME, DE i obuncauTu HIMOBIPHICTE TOTO, 10 a0COJIOTHE BEJIH-
9UHA BIAXWICHHS & BiJ MaTeMaTUYHOIO CHOJIBAHHS HE MEePEBUIIUTD

0,5.
Bignosiai
01. P11 = 0’47 P2 = 0’17p3 — 0’5

02. M¢ =11,5; DE = 32,85; 0¢ = 5,7315.
03.

el 1] 2
p| 0,604
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O4. ME=M(& + &+ + &) =nM& =Tn/2,
DE=D(& +&+---+ &) =nDE =35n/12.

O5. ME=20- P5(2) = 3,215. 06. M& =1,1, DE = 0,45,
o¢ = /0,45 = 0,67.

O7. Mé=0. 08. ME=2.09. D¢ = (% —8)/4.

+oc

010. 1) /7/2. Cxopucraruce Tum, wo [ exp{—z*}dz = /7/2;
0
2) P{¢>2} =e

0, T < =2,
Oll.a=1/5 Fe(z) =< (z+2)/5, -2<z<3,
1, x> 3.

3) M¢ = 1/2, D¢ = 25/12; 4) 2/5.
0, z <0,
z/8, 0<z<2,
1, 2<az<I11/4,
0, x> 11/4.
3) M€~ 2,1, DE ~ 1,2, 0¢ ~ 1,0954; 4) 0,078.
013.1) M¢ ~ 133,3; 2) P{¢ < 30} = 0,0225;
3)1- P{¢> 130/5 > 100} = 0, 23.
014.1) Fe(z) =1— 2%, z € R, P{e > 1} = 1 — F¢(1) ~ 0, 1353;
2) Me¢ = 1/2.
Cl. Me =)\ DE=X.C2.a=1/2, ME =0, DE = 2.
C3.

012. 1) pe(z) =

&l o i 2 3 1
p | 0,008 | 0,159 | 0,476 | 0,317 | 0,040

. Me=2,222,

D¢ = 0,619.

C4. ME& = a, DE = [%/3. C5. Tak. Tpeba 3HaiiTi MaTeMaTHIHi CIIOi-
BaHHSI BUTPAIIB TIEPIIOro 1 JIPyroro rpaBIiB 1 MOPIBHATH 1X.

C6. M¢ = 160000; 0 = 1735. C8. 1) k= 1/24;

0, x < =2,
3

Fe(z) = x7-;-8’ —2<z <4,
1, z>4.

M =5/2, De = 31/20; 2) P{2 < £ < 5} =17/9.
C9. 1) M¢=3,52) M¢=1/6.
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C10. 1) Hexait £ — 4nuCJIO NOCTAYAIBHUKIB, SKi IOBEPHYJIA NO3HKY, TO-

Ol npubyToK GaHKY € BHIIAIKOBOIO BewmauHOow 77 = (1 + {ﬁ S¢ —nS.
Ockinmbgku ME& = np, To Mn = Sn(% —

amicT e Togi, ko M7 > 0, Tobro {—(i] — (1 —p)>0.O0rxe, Mp=4

MJIH. TPH., 0 = /D1 = 1644, 38 Tuc. rpH.
1. 25 = 21, ps = 0,2. J12. ME = 24,5, JI3. 1,248,
TI4. M€ = 0,3, DE = 15,21, og = 3,9.
T16.

(1- p)) Bunaua nosuku mae

cl o [ 1] 2 3
p | 1/6 | 1/2 [ 3/10 | 1/30

, M¢=6/5, D¢ = 14/25.

A7.a=1 M= (n/2)—1, D=7 —3. 18. a = 3/8,
P{le— Me| < 1/2} = PL<e <2t =17/8.
9. 1) M¢ =3, 2) moma zg = 3, 3) Memiana x5 = 3. J10. D¢ = 850;

N £ 2] 4
oex 20,15 A1 g
1
. € (=2 2),
12, 1) pe(z) =< 4/z +2° zel )

M€= -2/3; Dg =~ 1,42; 2) P{0< € <5}~ 0,293.
J13. M¢&=0; DE = 4/3; 0¢ = 2/V/3.

4
JU14. M = 5; DE= 53 P{lE ~ ME| < 0,5} = -
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Tema 11. BararoBuMipHi BUOaaKOBI BeJIMYNHN
(BumaaKkoBi BeKTOpPU)

Hexaii € BiopstikoBana cucremMa 7 BUIIAAKOBUX Besinuut &1, €, . . .,
¢ Hazuparumemo i1 BUTIAZKOBUM BEKTOPOM ab0 71 - BUMIPHOIO
BHUIMAKOBOK BEJIMYMHOIO i T03HAYATUMEMO TAK:

52 (617627"' 7€n)

Toai &; — 1e i-Ta BUIIAIKOBA KOOPAUMHATA BEKTOPA £. YIOPSLIKOBAHY
CUCTEMY 3 73 BUIIQJIKOBUX BEJIMUMH MOXHA POBIVISIATH it sTK BUIAJIKO-
BY TOUKY 3 KoopauHaTamut &1, €o, ..., &, ¥ N - BUMIDHOMY €BKJIJJOBOMY
npoctopi R™.

106 3amaTy BunajaxoBuit BEKTOpP, Tpeba BKAa3aTH BCI Ti 3HAUEHHS,
SIKUX BiH MOxKe HabyBaTH, 1 IMOBIDHOCTI, 3 SKUMU Il 3HAYEHHST HAOY-
BAIOTHCA. YHIBEPCAJBHUM CIIOCOOOM 33JIaHHS BUITAIKOBOIO BEKTOPA €
3aIaHHS HOTo (DYHKINT PO3MOILTY, K& BU3HAYAETLCS PIBHICTIO

F(x17x27"'7xn) :P{fl <$1,fz <x2a~"7fn <xn}:

(z15...;3p) € R,

SYIUHUMOCS JIeTaJIbHIIIe Ha JBOBUMIpHOMY BUIAJKY. [Ipu oMy
Hexait &1 = &, a & = 1. BractusocTi dbyHKINT po3moAiIy ABOBAMIPHOL
BHUIIQIKOBOI BEJINYNHE AHAJIOTIYHI BIACTUBOCTAM (DYHKINI PO3MIOILILY
BUITAJKOBOL Benmamuu. Onumemo 1x.

1) 0 < F(z,y) <1, (z; y) € R%.

2) F e necrramna pyHKIIA 10 KOKHIN 13 3MIHHKX.

3) lim F(z,y)=0,y€R,

T—>—00

lim F(z,y)=0,z€R, lim F(z,y)=1.
y—>—00

z—+oc
y—+oc
4) lim F(zy)= lim P{<zn<y}=P{n<y}=
= Fy(y), y €R;
Am F(z,y) = lim P{¢<z,n<y}=P{ <z} =Fa),
z € R.
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JBOoBMMIpHY BHIAJKOBY BEJUYMHY HAa3WBAIOTL JAUCKPETHOIO,
AKINO MHOKHWHA 3HAYUEHD, IKUX BOHA MOXKe HabDYTH, € CKIHYeHHO10 ab0
3dennor. JIas 3aMaHHs Takol BEINYNHN JOCATL 3a0aTH 11 MOMKJIUBI
sHaveHHs (Z;, yx) 1 IMOBIDHOCTI KOXKHOTO 3 Hux: pjr = P{€ = z;,n =
= Yy }. 3aKOH PO3MOJLILY TaKOl BEJIMUMHU MOXKe OyTH BUPAYKEHUN y
BUDJISIOL TAOIHIN 3 IBOMA BXOTAMU

p\Elaxi [0 [ |- >
Y1 Pir | Po1 | o | Pir | || b1
Y2 P2 | P22 | ~-- | Pi2 | " || P2
Tadu. 1.
Ye | Pk | P2k | | Pik | || Pk
> Ippe [ [ 1]

TyT BUKOPUCTAHO TIO3HAYEHHST: Dj. = Y. Diks Pk = 9 Dik-
k i

3 akcioMH aIUTHUBHOCTI BHILIMBAE, 1110
pi =Y px = Pl€=min=yc} = P{{=m};
k k

aHAJIOTIYHO
p.x = P{n =1y}

Omxe, #iMoBipHOCTI {p;.,1 € N} BU3HAYAOTH PO3MOLIT BUIIAIKOBOT
Bemuwnn &, a {p.x, k € N} — posnoain sunagkosol Benuannu 7). [pu

IBOMY
sz'k = Zpi- = Zp.k =1
ik i k

DyHKIiA PO3MOALTY BHIIQJKOBOTO BeKTOpa (&£,7)) BU3HAYAETHCS
PIBHICTIO

Flz,y) =Y pir, (3 9) € R,
ik

Jle CYMYBaHHS TIOITUPIOETHCST HA BCI 4, JUIsd SKuX ; < x, a k HabyBae
yCiX 3HAYEHb, A TKUX Y < Y.
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Ilpuknam 1. fxicTh NPOLYKIIl XapaKTEpU3y€EThC ABOMA, BAIIAIKO-
BUMU napaMerpamu £ 1 7). 3aKOH PO3MOALLY JIBOBUMIDHOI BUIIAKOBOI BEJIH-
qunu (€, 7) 3amano Tabauieo ( BUaiieHa )

n\&| 5 6 T
0 0,2 0 | 0 ||02
0,1 | 0,1 |[0,15] 0 || 0,25
0,2 [ 0,050,15] 0,1 0,3
0,3 0,05 0,1 |0,1]0,25

[ TJo4Jo4]02] 1 |

3uafiTu 3aKOHU PO3IIOJILTY BHUIAIKOBHX BenwdnH € i 7).

< JTOMOBHNMO TaBJIHII0 PAAKOM 1 CTOBITYUKOM 31 3HAKOM Y ., TPOBIBIIHA
CYMYBAHHSI BeJIHIHH P BIANOBIIHO TO pAIKax i ¢cTormunkax. Toai oyenn-
JHO, IO 3aKOHU PO3IOIiIY BUMNAIKOBHX BEIUYHH £ 17 MAIOTh BULJISL:

>

¢l 5|67 | |n|]O0][01]02]03|
p[0,4]04[02]° [p|02]0,25]0,3]0,25]

JBoBuMipHY BUNaIKOBYy Bennmduny (£,7) Ha3UBAIOTh HEIEPEpPB-

HOIO, SIKIIO icHye Taka GyHKINS p, 1Mo byHKIia posmoaiay F ganol
BUII3/IKOBOI BEJIUYUHU MOXKe OYTH MojaHa y BUIVISI

F(z,y) = /x (/y p(u,v)dv | du, (z; y) € R%

OyHKINO p HA3BUBAIOTL IMIJIBHICTIO PO3MOIiJIY BUIAIKOBOTO
BekTopa (£,7). [Ipr upomy

O’F(z,y)

9oy p(z,y)

y TOYKaX HelepepBHOCTI (byHKIIT p.
TigpHiCTb PO3MOALTY Ma€ TaKi BJIACTUBOCTI:
1) p(z,y) >0, (z; y) € R%;

+oc [ +0oo
2) 7f _f p(u,v)dv) du=1.
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3HaYN MJILHICTD PO3NOILLY P ABOBUMIPHOI Bestmaunu (£, 1), jer-
KO 3HaHTHU IIIJIBHOCTI PO3HOIiLy pe Ta py i1 KommonenT. Crpasii,

xX 400
Fe(z) = yl}{{looF(waZ/) = / /p(u,v)dv du, x € R,
3BLIKH
dF. +oc
pelz) = 4G = /p(:v,u)du, z €R;
dz
—oC
AHAJIOTIIHO
Yy +oo
F) = tim P = [ | [ plao)ds ) doy e R
—00 00
| iF,(x)
T
py(y) = Zi]y = /p(u,y)du, y € R.

Hexait 3a1ana TMCKPETHA TBOBUMIPHA BUNIAIKOBA Bemanaa (€, 7).
Posragremo byHKIT0O PO3MOILIY BAMTAIKOBOI Beanyunnu € 3a yMOBH,
o 7 Habyota 3HadenHs y;, j € {1,...,n}. Ilo dyHKito T03HAYAIOTH
F(z/y;). ImoBipricTs Toro, mo ¢ HabyBae 3HAYMEHHS T;, KOJIH 1) HAOYIIO
3Ha4YeHHS ¥;, JOPIBHIOE

P{n = y;} D.j

p(zify;) = (p.; #0),

aHAJIOTIYHO i
p(y;/xi) = ﬁ (pi. #0).

;-
VY BUDAJKy HENEPEPBHOrO PO3NOALLY BeKTOpa (£,7) 3’ aBIsaioThes
YMOBHI IMUIBHOCTI po3noniiy &, koau 17 = g, 1 7, koau & = x. Moxna
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JIOBECTH, IIIO

(z,y) p(z,y) p(z,y) p(z,y)
plefy) =58 = L plyfa) =D = ,

Pr(y) jf p(z,y)dz pe(7) jf p(z,y)dy
ne (z; y) € R2.

Bunagkosa Benmunna ¢ Ha3WMBAETHCI HE3AJTE2KHOIO BiJl BUIAJI-
KOBOI BEIUYMHHU 1), AKIINO POIMOALI & He 3a/I€KUTh BiJ TOTO, SIKOIO
3HaYeHHsT Ha0y/Ia BUIAIKOBA BEJIMUYWHA 7). AHAJIOTIUHO BU3HAYAETHCS
HezaseKHICTh 1) BijJ £. fKimo Besmanay & i 1) HE3a/IeXKHI, TO P;; = Pi.D-;
(muckpernuit posnonin) i p(z,y) = pe(2)p,(y), (z;y) € R? (meme-
PEPBHUI PO3IOILT).

Ilpuknan 2. Hexaii MNBbHICTL PO3NOALTY NBOBAMIPHO! BUIIAIKOBOL

BEJINIUHY ‘
2e772Y, ggmo x > 0,y > 0,
p(@,y) = :
0, B IHIIIMX BHUIIQOKAX.
3naiitr GyHKLIT PO3NOALLY BUIAIKOBOrO BekTOpa (£,7), BUIIAIKOBHX
BesmmanH € 1 1), YMOBHI IIIJIBHOCTI PO3IOILITY.
< CnouarKky JOBe/IEMO KOPEKTHICTh O3HAYEHHSI BUIIAJKOBOIO BEKTODA

(&m):
1) p(z,y) >0, (z; y) € R?, mo ogesmmmo;
+oo [/ Foo “+oo +oo
2) / /p(m,y)dx dy =2 / e “dx / e Wdy =
-0 oo 0 0
+o0 1 +o0 1
_ P _ T, 2y —9.1.- —
= 2(—e ) ( S ) 2-1-5=1
0 0

BuaiimemMo BYHKIIIO PO3NOALIY JAHOrO BUIIaAKOBOro Bekropa (&, 1):

z Y z Y
F(z,y) = / (/ plu,v)dv | du = 2/ /e_“_2”dv du =
“oe \oo o \o
x y @
= 2/e*“du/e*2”dv =(—e™")

0 0

(e

0
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:(1—671) (1—6_2y) mpu z >0,y > 0.

Jnst Beix inmmx Touok (z,y) F(z,y) = 0. Ouesnano, mo p(z/y) = 0
npu x < 0, 60 £ He HaOyBag BiI €MHHX 3HAYEHB; AKIIO & > 0, TO

p(z,y)
plafy) = =
[ p(z,y)dr
Qe %% 2T e ®
= = Too = — = e_m_
Foermagr 27k
0
Hauri
z —+o0 z +o0
Fe(z) = / /p(u,y)dy du:/du / 2e "Wy =
—oc — OO 0 0
x +oc
:/e*“du~2 / e~ 2dy =
0 0
z +oo

=(=e7)| (=)
0
Fe(z)=0 mpu z<0.
Ananoriuno p(y/z) = 0npuy < 01ip(y/z) =2~ mpuy > 0; F,(y) =
=1l—eZupuy>0,F(y)=0umpuy<0. >

=1—-e* mpu x>0,

Bopasu

O1. B ypui € yorupu kyiai: 2 6imi, 1 vopna i 1 cusd. 3 ypHH
HaBMaHHs 6epyTh OBl KyJi. SHAWTH 3aKOH DPO3HONLIY JBOBHMIDHOI
BUMAAKOBOI Beqmunau (€, 1), 76 & — 9UC/I0 YOPHUX, & 1) — YHCJIO CHHIX
KyJIb y BUOIpII.

0O2. /IpoBumMipHa JUCKPETHA BUIAJKOBA BEJHWUYMHA 33JIaHA 3aKO-
HOM PO3TOILITY
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n\€£]0,001 0,02 0,03 0,04
0,02 [ 0,01 0,02 0,04 0,04
0,04 | 0,03 0,24 0,15 0,06
0,06 | 0,04 0,10 0,08 0,08
0,08 | 0,02 0,04 0,03 0,02.

Suatitu: 1) 6e3yMOBHI 3aKOHU PO3NOALTY 7 1 &; 2) YMOBHHIT 3aKOH
posnoniny € 3a ymoru, mo 1 = 0,06 i yMOBHUIT 3aKOH DO3IOILITY 7
npu & = 0,02.

03. BakoH pO3MOJLTY BUIAAKOBOrO BeKTOpa (£,7) JTUCKPETHOTO
THIY 33JA€THCSI TaOIUIICIO

\e| 1 2 3
1 (0,05 0,06 0,10

0,10 0,15 0,05
0,15 0
0,10 0,05 0,05

N —
=
—
ot

Buatity : 1) 6e3ymoBHI 3aK0HU posnogiry & 17; 2) yMOBHUI 3aKOH
posnoniny € 3a yMOBH, 10 1 = 2, i yMOBHUIl 3aKOH DO3IONLITY 77 3a
ymosu, mo & = 1; 3) P{n < £}.

0O4. JlaHo MIAIBHICTE PO3MOALIY CHCTEMHU BUIIAJKOBUX BEINYNH

& n):

(2,y) = asin(z +y), 0<z<m7/2, 0<y<m/2
P\ Y) = 0, R yCiX IHIIMX BUIIQIKaX.

SuaiiTn KoepIIieHT ¢ 1 PYHKIIIO PO3NOALTY BAIAIKOBOI BEIHINHI

& n)-

05. Cucrema BUIIaIKOBUX BeMunH (£, 7)) MiAIOPAIKOBAHA 3AKOHY
PO3MOLTY 31 MIILHICTIO

(2,y) = a(z +vy), B obmactiQ,
Pyl = 0, 1032 Tieio 06/1aCTIO,

ne Q — xBajpar, obmexenuit npsvumu . = 0, x = 3, y = 0, y = 3.
Tpeba suaittu: 1) xkoediuient a; 2) P{(£,n) € D}, ne D — xBajpar,
obMexennit npavMumu . =1, r =2, y=1, y = 2.
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06. Cucrema BunajikoBux seanaui (€, n) po3nomiaeHa 3a 3aKOHOM

a

) = . (z. y) € RZ.
p(z,y) T2 (. y)

Busznauury koeditiient a. Ilepesipuru, uu € Benuaunu £ i 1 3ae-
JKHUMHE. SHAATH Pg, Py 1 AMOBIPHICTD TI0IaIaHHsT BUIIAIKOBOI BEJTAIH-
mu (£,7) B KBaJparT, IEHTP KOO 36Irae€ThCs 3 TTIOYATKOM KOOD/IMHAT,
& CTOPOHH TAPAJIETbHI OCSIM KOOPIAUHAT 1 MaiOTh AOBXKUHY b = 2.

C1. Hexail minpHICTL POSHOMIAY CHCTEMH HEBI €MHUX BHIAIKO-
BUX BEJIMYNH BU3HAYAETHCS (DOPMYIIO0

(z.g) = { Fovep{=(@®+9))}, 220,y >0,
Py = 0, B IHIIMX BUIAJKAX.

Buaiitu k, pe, py, p(z/y), p(y/z).

C2. JIpa cTplablli, HE3AMEKHO OJUH Bl OZHOrO, POOILATH IO IBA
TOO/IMHOKUX (HE3aIEeXKHUX) TOCTPIIN KOXKHUK 10 CBOIH Mimeni. Bu-
& IKOBA BeJIMIMHA, £ — YHCJIO BJIYUEHb IIEPIIOr0 CTPUILI, 1} — APYTOTO
CcTpibls. IMOBipHICTE BAYIEHHS TIPH OJHOMY TOCTPLIL A/s TEPITIOTo
crpinbis p1 = 0,7, aas apyroro pe = 0,4. [lobyaysaTn 3akoH po3-
HOJ/ILTY JTBOBUMIPHOI BUMAIKOBOI BenarHE (€, 7)) 1 3AKOHU DO3IIOZILITY
BUIIQIKOBUX Benuuud & 1 1. 3uaiity dyuxiio posnonity F.

C3. Tpuui HezaJNeKHO TMIKWIATE IpanbHuil Kybuk. Hexair £ —
YUCTIO TIOSIB YETBIPOK, 7} — YHCIO TOAB TApHUX YHCET. JHAaHTH HMO-
Bipricts P{2¢ > n}.

JlomaritHe 3aBIaHHA

J1. 3akoH PO3IOALIY CHCTEME JIBOX BUMAJKOBHX BenmdnH (£,7)
3aJ3aHO TaOJINIICIO POIIOALILY

n\&| 0 1 2 3
-1 10,01 0,06 0,05 0,04
0 10,04 0,24 0,15 0,07
110,05 0,10 0,10 0,09.
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Buatitu: 1) 6e3yMOBHI 3aK0HM PO3NOALTY & 1 7; 2) YMOBHHIT 3aK0H
posnoniny & 3a ymoru, mo 77 = 0, 1 YMOBHUIL 3aKOH PO3IOILIY 1) TIPH
E=2.

2. Cucrema BUIQJIKOBUX BeimdnH (£, 7)) 3a/aHa MIBHICTIO PO3-
noainy

(o) = { coszcosy, 0<z<7/2;0<y<m/2
’ 0, B yCIX IHITUX BUMAIKAX.

SHalTH (DYHKINO POSIOILTY JBOBUMIPHOT BUITQIKOBOT BEIWUYNHI

& n)-

3. Bunagxosuit BekTop (£, 7)) Mae 33KOH PO3MOMLITY

n\g\—1 0 1
0 |o0,1 0,2 0
1 0,2 0,3 0,2

Buatitu: 1) 3akoHu posnozainy xommoreHT & 1 7; 2) P{€ < 1};

3) P{¢ <1,n>0}.

4. dxicth TpoayKIil XapakTepH3YETbCs JBOMAa BUIAIKOBUMU
napaMerpamu € i 7. 38KOH pO3IOALLy IBOBEMIpHOrO BekTOpa (£,7)
3a1aH0 TAOTHIIEo

n\é| 5 6 7
0 102 0 0
0,1 [ 0,1 0,15 0
0,2 [0,06 0,15 0,1
0,3 [ 0,06 0,1 0,1

Buatitu: 1) yMOBHU# PO3MOILT BUAJAKOBOI BEIMUMHN £ 33 YMOBH,
o 1 = 0, 1; 2) yMOBHUIA PO3MOILT BUNIAIKOBOI BEJIMIHHH 1) 38 YMOBH,
mo £ = 6.

5. JIsoBumipna BumajkoBa BenmumHa (£,7) 3aJaHa TaOJHIEIO
pOBTIOZiTY

n\&| -1 1
"1 | 1/8 5/24
0o | 1/6 1/6
1 |5/24 1/8
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BuafiTu: 1) 3aKOHU PO3IOJLTY BUNAJKOBUAX BesmduH & 117); 2) yMOB-
HUH DPO3MOJLT BUIIQIKOBOI BEIWYUHM 7) 3a yMmoBH, mo & = —1; 3)
P{¢ <n}.

J6. Cucrema Bunagkosux BesnmdnH (£,7) Mae MIIBHICTE PO3IIO-
ALy

A
72(16 4 22)(25 + y?)

Tpeba suaiitu: 1) Benuuuny A, 2) dyHkIio posnoaity F.
J7 IlinpHiCTE pPO3MOALITY HBOBAMIPHOI BUIIAIKOBOI BENIMYMHEI

(&,n) 3amana dopMyIo0O

(3 y) € R

p(xvy) =

p(z,y) = Ae~aehay=cr® o5 () ¢ >0, (z; y) € R%

SHaATH IIILHOCTI PO3NOALLY pe 1 py. s AKUX 3HAUEHDb HapaMe-
TpiB € 1 77 € HE3AJIEKHUMHU BUIIAIKOBAMY BEJIMYUMHAMUA 7

8. IlisnbHoCT] PO3NOIILIIB BUNIAIKOBUX BeTUYInH & 1 7} 331210 THCsE
BiATIOBIAHO hOpMYJIaMK

0, z < -1,
pe(z) =< 1/3, —1<z<2,

0, x> 2;

0, z <2,
ppl(z)=¢ 1/5, 2<2 <7,

0, x> T7.

Bunazaxoei penmannu € 1 7 Hesanexkui. 3uafiTr IMOBIPHICTL TOrO,
0 BUMAAKOBA Beqmunna (£; 1) monaja B npsaMokyTHuK 11 = {(z;y)|
—2<r<1,2<y <5}

9. TMapa sunagkosux Bemwuun (£,7) BU3HAYAETHLCA TaKUM 9W-
HOM: #KIIO IIPH [iJKUJAHH TPAJbHOrO KyOUKA BHIALAE [IAPHE Hi-
cno, 7o & = 1, B nmporwiekuHoMy Bunagky & = 0; n = 1, Koau YUCIO
OUOK KpaTHe TPbOM, Y NpoTuiekHoMY Bunaiky 1 = 0. Suaiitn 3aKoH
PO3BIIOALIY BUNAJKOBOrO BeKTOpa (£,7), 6e3yMOBHI T4 YMOBHI 3aKOHU
posroniny & i 1.
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J110. Hexaii £ i 1) — KOOp/IMHATH BUIIA/IKOBOT'O BEKTOPA POIIOJIijIe-
mi piBHOMIpHO Beepemuni mpsvokyTHuka I = {(z;y)|a < z < b,¢ <
y < < d}. BaliTe MIBHICTE po3oAiny Ta MYHKIH PO3MOJLLY ABO-
BUMIpHOI BHIaAKOBOI Beamanuu (€, 7).

J11. Hexaii € nposumipra Bunaskosa Bemuauna (£, 1), 1€ BUIAI-
KOBa BeaMunHa & PO3IOALIEHA 3a MOKA3HUKOBUM 3aKOHOM 3 IapaMe-
TPOM A

(z) = 0, z <0,
Pe\r) = Ae M. >0,
a BUIMQJKOBA BEANYMHA 1) TPH 3aJaHoMy 3Hadenni & = x, x > 0,

po3nogiﬂeHa TaKOXK 3a INOKa3SHHKOBHUM 3aKOHOM, all€ 3 IIapaMeTpPOM T

0, y <0,
pa\e)={ %, V0

Suafit: 1) MUIBHICTE PO3MOALTY P JBOBUMIPHOT BUIIAIKOBOI Be-
amaurn (€, 1); 2) MUIBHICTG PO3IOALLY P, BHUIAIKOBOI BEJUUINHH 1);
3) YMOBHY HILIBHICTE po3noainy pe(z \ y).

Biagnosiai
O1.
n\é] 0 1
0 | 1/6 1/3
1 |1/3 1/6
02.1)
§|0.01 0.02 0.03 0.04 77|0.02 0.04 0.06 0.08
p|0.10 0.40 0.30 0.20° p|0.11 048 0.30 0.11 °
2)
— 0.06 & 0.01 0.02 0.03 0.04
=0 p | 0.133 0.333 0.267 0.267 °
_ n | 0.02 0.04 0.06 0.08
=002 p | 0.05 0.60 025 0.10°
03. 1)
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el1 2 3 n|-1 0 1 2
p |04 04 02° p|02 03 03 02

¢l1 2 3

D=2 705 025 025 8 Pin<&p=0.7.
eoqp om0 1 o
= Tp[01% 0250 0375 0250
0O4.a=1/2;

0, z <0,y <0, abo z <0,y >0, abo z > 0,y <0,
—1/2sin(z +y) +1/2siny + 1/2sinz, 0 < z < 7w/2,
_ 0<y<m/2,
Fay) = 1/2(1 4+ sinz — cosx), O<z<m/2, y>7/2,
1/2(1 4 siny — cosy), x>n/2, 0<y<7/2,
1, z>w/2,y >7/2.

05. 1) a = 1/27; 2) P{(¢,n) € D} = 1/9.
06. a=1/7% pe(z) = 1/(mn(1+ 2?)), z € R,
po(y) =1/(x(1+ %), v € R, p(z,y) = pe(x)py(y), (25 y) € R,
P{&melly=1/4. .
Cl. k=4; pe(x) = 2ze 2 > 0; py(y) =2ye ¥,y > 0; plz/y) =
=2ze ", x> 0; ply/z) = 2ye V", y > 0.
C2.

\¢| o 1 2

0 [0,0324 0,1512 0,1764
1 ]0,0432 0,2016 0,2352°
2 | 0,0144 0,0672 0,0784

n

¢l o 1 2 n] 0 1 2
p|0.09 042 049 ° p 036 048 0.16°
y\z |z<0]0<z<l|l<a<2]| 2>2
y<0 0 0 0 0
F(z,y): 0<y<1| 0 0,0324 0,1836 | 0,3600 .
l<y<2| 0 0,0756 0,4284 | 0,8400
y>2 0 0, 0900 0,5100 1
J1. 1)
£l 0 12 3 n| -1 0 1
p|0,10 0,4 0,3 0,20 p|0,16 0,50 0,34

109



¢l 0 1 2 3

D=0 76,08 0,48 0,3 0,14
£=2 n| -1 0 1
p | 0,167 0,5 0,333
J2.
0, <0,y<0, aboz >0,y <0, abo z <0,y >0,
sin z sin g, 0<z<nw/2, O<y<n/2,
F(z,y) =« sinz, O<a<m/2, y>7/2,
siny, x> w2, 0<y<n/2,
1, z>7/2, y > w/2.
3. 1)
El-1 0 1 n|] 0 1
p|0,3 0,5 0,2° p 0,3 0,7"
2) 0,8; 3) 0,5.
_ ¢l 5 6 7
Ad. 1)n=0,1 p|2/5 3/5 0°
B n]0 0,1 0,2 0,3
2)¢=6 p |0 3/8 3/8 1/4°
5. 1)
el -1 1 n| -1 0 1
p 0,5 0,5° p|1/3 1/3 1/3

_ n| -1 0 I
2) £=-1 p|1/4 1/3 b5/12°

H6.1) A=20;2) F(z,y) = ! (arctg(z/4) + 7/2)x

2

3) 3/8.

x(arctg(y/5) + 7 /2), (z; y) € R%

7.
pe(z) = A VT

Texp
po(y) = A%exp{— (c— b—i) yQ}, y € R;



£ i1 e mesanexuumu ipu b = 0, A = \/ac/.
A8. P{(¢,n) € I} = 2/5.

9.
n\&l 0 1
0 1/3 1/3
1 1/6 1/6
Be3ymoBHI 3aKOHW PO3TOALIY:
elo 1 g0 1
p|1/2 1/2 p|2/3 1/3 -
VMOBHI 3aKOHM PO3IOILIY:
_ IS U S _1 &1 0 1
n=0 p 12 1z "7 T i
_ m| o 1 ~qy np o 1
=0 e s 5 Tem s
J110
1
—, (;y) €],
sy ={ G-a@-o =Y
0, (z; y) ¢ 1
F(z,y) = Fe(z) - Fy(y). (v y) € R,
e
0, z<a, 0, y<g
z—a y—c
F&(x): b_a: (L<Z’§b, Fn(y): E: C<y§d
1, x> b 1, y>d.
11

(o, z <0 abo y <0,
PEY) =\ \pemOte 250 1 4> 0

0, y <0,
pn(y) = A .
G V7Y

0, <0

pe(z\y) = { () + y)2e—(>\+y)w. > O npu y > 0.
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Tema 12. YucjioBi xapakKTepucTuKu
0araTOBUMIpHIX BUNAAKOBUX BEJIUYINH

Hexait 3amano n-pumipHy BUmagkoBy seamduny (€1,&2,...,&n)-
MareMaT4HUM CIOOIBAHHSM II€] BUIAJKOBOl BEIMYAHU HA3H-
BAETHCsT N-BUMipHUE BekTOp (ME1, M&s, ..., M&y,), ne ME&, — mare-
MaTHUYHE CIIOJIBAHHS BUITAIKOBOI BENUIUHE .

ucnepciero abo gucrepciiiHoOi MaTPHUIEIO N-BUMIPHOI BU-
1a/IKOBOT BE/IMYMHY HA3WBAETHCS CYKYIHICTh n° Wuces, IO BU3HAUA-

0ThCst HOpMyIaMu

bzk:M((gl_Mgz)(gk_Mék)) {Z k} - {1727"'777'}:

npu HEOMY b = bg;.
PosrsistremMo 1BOBUMIPHY BUIIQIKOBY Besmanny. Axmo (£, 1) € auc-
KPETHOK BHIAIKOBOIO BEJIMIUHOK), 33,1aH0I0 3aKOHOM PO3IOILITY

n\E| oy [ x| |z |- | D
Y1 Pir | P21 | o | Pir | || b1
Y2 P2 | P22 | ~-r | Pi2 | " || P2
Ye | Pk | P2k | | Pik | || Pk

> [pfpe [ ]p [ ] 1]

TO

Mé= mipi, Mn=Y yp,
I3 k
b = M(§ — M£)* = DE =Y (i — ME)°p;.,

boa = M(n— Mn)® = Dn="> (yx — Mn)’p.s.
k

bia = M((§ — M&)(n — Mn)) = M({n) — MEM.
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Benuunna b19 HazuBaeThbCd KOBapialli€lo BUMTAIKOBUX BEIUYMH 1
HO3HAYAETLCS CUMBOJIOM cov(€,n). V BUNAJKY JAUCKPETHOT BUNAIKO-
BOI BEJIMYMHK KOBapialis 00UNCIIOETHCST 38 (hOPMYJIOI

b2 = cov(&,n) ZZ — M&)(yx — Mn)pik.-

Axmo x (£,7) € HEMEPEPBHOK BUMAJKOBOK BEJIMUUHOIO 31 ILIb-
HICTIO PO3MOALTY P, TO

—+0 —+00 —+o0 —+00

M¢ = /:E /p(x,y)dy dr, Mn= /y /p(x,y)dx dy,
+o0 +o0
by = Dé = / (& — Me)? / P, y)dy | d,
bgg:Dn— M77 / (z,y)dz | dy,
+o0
bz = cov(§,n) = /(x—Mé) /(y—Mn)p(x,y)dy dr.

KoeditienToM KOpesdilil Mix BHIAIKOBUMY BeanduHamu & i
7) HA3UBAETHCS YUCJIO

cov(€, 1)
VDE-Dy’

Koedimient xopesasiii Mae BIACTUBOCTI:
1) p(&,m) = p(n,€);

2) p(&,8) = 1;

3; lp(&,m] <1

4) axmo £ 1 1 nesanexui, To p(&,n) = 0;

= P(ﬁﬂ?) =
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5) axmio p(€,n) = £1, To mix £ 1 n icaye Jiniitna yHKIIOHATBHA
3aJI€KHICTE.

IMpuknaasm 1. JIsopuMipHa BUNAIKOBA BeTHINHA 3a,1aHA 3AKOHOM PO3-
TOTiy
el 1 2 3

7\
1 [1/18 1/9 1/6
2
3

1/12  1/6  1/4
1/36 1/18 1/12
Buaitru M§, Mn, DE, D, cov(§,n), p(€,1)-
< 3HallgeMO CHOYaTKY 3aKOHHW PO3NOALIY OJHOBUMIDHUX BHUIIJKOBHX
penmmanH € 1 n:

¢ 1 2 3 n| 1 2 3
p|1/6 1/3 1/2° p|1/3 1/2 1/6
Toxi
1 1 1 7 1 1 111
Mé=1-—+2--+3.-=~  Mp=1--4+2-—43.-—= -
¢ 6T 3T T Y g 373955
2 2 2 2 1 2 1 2 1 7 :
DE=M(E— ME* = ME — (ME* =1 s eg-(g) =
1,49 49 495
6 3 2 9 9 9
1 1 1 11\ 2
D :MQ—M 2:12-— 22._ 2, - _ | = —
n n° — (Mn) T2 53 G
1+2+3_121_12+72+54—121_17.
3 2 36 36 T 36’
cov(§,n) = M((§ — M&)(n— Mn)) = M({n) — MEMn =
1 1 1 1 1 1
=1-1-—+92.1-= 1-= .9.-41.-3.—1+9.3.—
Th g3l a3 2 13423 2t
1 1 1 7 11 154 77
1.9.—3+9.92.= I P
+ 2" 6733 12736 T3 18

Ockinbku cov(€,n) = 0, ro p(€,1n) = 0.
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7 11
Orxe, Bektop (ME, Mn) = (§ F) € MaTeMaTWJYHUM CIIOgiBaH-

HAM JBOBUMIDHOT BUNAIKOBOI Besmaunu (€, 1), a MaTpuils

D¢ cov(é,m) \ _ [ 5/9 0
cov(&,m) Dn a 0 17/36
— aucnepcifiHoo Marpuiieio (KoBapiamiiiHOI0 MaTPUIIEIO) AaHO! JBO-
BUMIPHOI BUTI&IKOBOI BEJIMYUHU. >

ITpukman 2. Cucrema BUNAmKOBUX BeswuuH (€, 7)) mamopsaKoBaHa
3aKOHY PO3MOLNY 31 MILJIBHICTIO

[ a(z+y), saxmo (x;y)€ D;
Mww)—{ 0, ! ;mEO Cm%)¢5

Obnacts 1) — kBagpar, obmexenuit npavmunvu  « = 0, ¢ = 3, y =
0, y = 3. Tpeba: 1) BusHauuT KoedinienT a; 2) 0GYUCIUTH HMOBIPHICTD
MON&IAHHSA BUTIAAKOBOL Besmmaunn (£,7) B KBAAPAT (), 06MeKeHNi TPSIMEME
r=1,z=2,y=1,y=2; 3) auaiiru ME&, Mn, DE, Dn, cov({,n), p(&,n).
< 1) KoedilienT a 3HaX0I¥MO 3 PIBHSAHHS

3 /3
a/ /(m—i—y)dy de =1,
0o \D

3BLOKA

3
:a/<3x+g>dx:
0

3
2 2
=a <7+ 27)> =27a, 27a=1,

10010 @ = 1/27.

2)P{(E, )e@}—%/ /2<w+y>dy ”2217/<”“"“y2>

2
i/ _1 (= 3
27 27 \2 72"
1




3) Buaiigemo ME 1 Mn. Maemo

0 0 0

1 / 7 49 1 / 35
_ 1 2 0% _ 21 3 _ _ 99
—9/<x 2x+16>(m—|—3/2)d.r 9/(3: 2% 6%

4] 4]

3
1 m4_2m3_35x2+147m 13 2.3

T o\ 4 3 32 32 9\ 4 3

+147~3 1 /27 i 105+147 1 3+42 _
39 3\ 392 32/ 3\4 32/

AHAJIOTIYHO

147
32

_>d$:



3 /3
cov(€,n) :21—7/ (/m—7/4)(y 7/4)(:L'-|—y)dy> dr =

0

217 3(3:—7/4) (/3 (y— 2) (:U+y)dy) de —

0
3

2 )dx:
0

= 3<m—7/4> (m (y2/2— gy)

3
LT
3| ~gY
0

0

3 3
1 1
:--/@-7/4)(3:—3/2 ———/(x2—7.r/4—3m/2+21/8)d:1::
36 36
4] 4]
3
(2 T 3. 2N __1(, 63 27 63 _ 1
“T3\3 8" 4 8”30_36 8 4 78) 16
Toxi
Y61
—. D>
/_ /_ 11
Bopasu

O1. /IsoBumipHa BUIAAKOBA BesuauHa (€, 7)) 3a/1aHa 3aKOHOM PO3-

oMLY
n\& | —1 0 1
-1 [1/6 |1/6|1/6

1 1/411/8 | 1/8
Buatitu M, DE, Mn, Dn, cov(€,n), p(&,n).
02. Jlano HezasiexkHi BUNAIKOB] Besnantu € 1 17 :

0 1 2 3
0,1

¢ 0 1 2 n
p|0,25]0510,25|"|p|0,4|0,3]0,2

Buatitu: 1) 3akonn posnoginy cymu £+n i 106yTKy £ BUNAIKOBUX
penmaut £ 1 n; 2) ME, Mn, M(§+n), M(¢n); 3) DS, Dy, D( +n).
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03. /IsoBuMipHa BUNAIKOBA BeTMYnHA (£, 7)) Ma€ 3aKOH PO3MOMILITY
n\&| 0 1

-1 0,1 10,15
0 0,151 0,25
1 0,2 10,15

Buatitu: 1) ME, Mn; 2) xopensiiitny MaTpuirio; 3) KoedirienT
KopeJsiil € 1 9.

O4. Cucrema punajkoBux Besudud (£, ) 3ajaHa 3aKOHOM PO3IIO-
AiTy:

n\NE] 0 1 2 3 1 5 6
0 |0,202]0,174 | 0,113 | 0,062 | 0,049 | 0,023 | 0,004
1 0 | 0,099 | 0,064 | 0,040 | 0,031 | 0,020 | 0,006
2 0 0 |0,031 0,025 | 0,018 | 0,013 | 0,008
3 0 0 0 | 0,001 | 0,002 | 0,004 | 0,011

Buatitn M&, DE, Mn, Dn, cov(é,n).
0O5. Jlarno MIABHICTE PO3MOJALTY CHCTEMU BUITAJIKOBUX BEJWMYNH

& n):

(2,y) = 0,5sin(x + y), 0<z<7/2,0<y<m/2,
Pyl = 0, B YCIX IHITUX BHIAIKaX.

Buatitu: 1) M, Mn; 2) nucnepciitny marpumio; B) p(€,n).

0O6. 3ualiTy MJIBHICTE PO3MOLTY, MATEMATHYHE CIIOJIBAHHS Ta
JUCIEePCIHHY MATPHIIO BUNAAKOBOI Beauaunu (£, 1), akmo 11 GpyHKkmisa
PO3IOILITY

Fla,y) = sinz siny, 0<z<7/2,0<y<mn/2,
Y= 0, B YCIX 1HITMX BUIAJKaX.

O7. Jano MUIBHICTL PO3MOALIY CACTEMH HEBIJI €MHUX BHIIAIKO-

rux Bemmunn (£,7):
kaye= (7" +%), z>0,y>0,
pl@y) =14, .
) B yCiX IHIIMX BUITAJIKAX.
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Bnaditu: 1) k; 2) pe, pp; 3) ME, Mn, DE, Dn, cov(€,n).
O8. MlinbHicTs PO3NOALLY JBOBHMIDHOI BHIAKOBOI BEJIWNYWHU
(¢,m) samana dopmyon

C
) szyZl,

plz,y) = § 28y’
0, B yCIX IHIIUX BHUIAIKAX.

Bratitn crany C i cov(é,n).
C1. 3akoH PO3MNOJLIY CHCTEMH BHUIAJKOBUX BeJwuuH (&,7) Mae
BUIVISLT

n\&] 10 ] 20 [ 30
20 |3\ | 2Xx | A
40 | N [4x [ 2)
60 | 0 | 2X | 5A

Buatitu: 1) xoedimient A; 2) ME, Mn; 3) DE, Dn; 4) xoeditient
kopensnii p(€, 7).

C2. MinpHiCTE PO3MOALITY BHIAAKOBOrO BeKTOpa (£,7) Mae BuU-
LJTSIT

Clr’+azy+y?), 0<z<1,0<y<1,
p(x7 y) = 0 . .
) V DPEIIT] BUIIAJIKIB.

Suafitu C Mf M77 Df DT/ De. Pn i p(§777)

JlomaritHe 3aBaaHHA

J1. Bunagkosa gBoBuMipHa BeIMYWHA 3aJaHa 3aKOHOM PO3IIO/Ii-
Iy

n\E|—-1] 0 | 1
“1 | 0 |1/4
0 |1/4| 0 [1/4
T | 0 |[1/4] 0

Buatitu: 1) ME, DS, Mn, Dn; 2) cov(€,n), p(&,n).
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J2. Jlano He3aJieXKHI BUMIAIKOBI BesIMaunbn & 1 77 :

Ef 11 2 3 n] —2] 1] 0
»p|0,1]03]0,6]| [p|0,6]0,3]0,1

Buatitu: 1) 3akoHU po3nofiny cymu £+n i 106yTKy &1 BUIAIKOBUX
pemmann & i n; 2) ME, Mn, M(§+n). M(&n); 3) D, Dn, D(§ +n).

J3. 3akoH po3moalIy CHCTEME JIBOX BUMAJKOBHX BenmdnH (£,7)
3aJaHO TAOIUIIEIO POSIOILIY:

n\NE] 0 i 2 3

T 10,01 ]0,06]0,05] 0,04
0 |0,04]0,24]0,15 0,07
T [0,050,10 | 0,10 | 0,09

Bradira: 1) M¢, Myg; 2) DE, Dy, cou(£, 7).
4. linpaicTs pO3NOALTY BUIIQIKOBOTO BeKTOPA (£,7) Mae Takmit
BUTTISL:

Clry+14?), 0<2<2,0<y<2,
p(z,y) = { 0( y+y) VU=V
R Y PEIITI BUMIAAKIB.

Buatitu: 1)3uavenns C; 2) M, Mn; 3) DE, Dn, cov(€,n).

5. € npi Bunagxopi peauauad £ 1 7, 38’2330 CHIBBIAHOIIEHHSIM
n =2 — 3¢. Yucnosi xapakrTepucTuku Beqaunaunu & 3anani: ME = —1;
D¢ = 4. Buatitu: 1) Mn, Dn; 2) cov(€,n), p(€,n).

6. 3akon po3noJIily CUCTeMH JIBOX JIACKPETHUX BUIRIKOBUX Be-
mrav (€,1) 3a71aH0 TabIUIEo

n\E] 1 ]2 [ 4

0 [0,1] 0 |0,1
2 10 10,3/0,3
5 10,21 0 | 0

BHalTE 4YUCI0BI XapaKTEPUCTUKN BUIIQJKOBOrO BekTopa (&,7):

M¢; DE, Mn, D, cov(&,n), p(&,n)-
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7. IlinbHiCcTE PO3MOALTY JBOBUMIPHO! BHIAJIKOBOI BEIMYHHU

(&,n) 3amana dopMyIo0O

p(x y) — 0(1 - xyg)a ’x‘ <1, ‘y’ < 1:
’ 0, B yCiX IHIINX BUTAIKAX.

Bnafitu crany C i xoedimienTt xopensnil p(€,n).
JI8. Bumagkosa JBOBUMIpHA BeMYHHA 3aJlaHA 3aKOHOM PO3TIOJTI-

y

n\E] 1] 0 ] 1
2 10,1]0,2
4 [0,2]0,3]0,2

BuatitTu: 1) MaTeMaTHIHE CIOMIBAHHA; 2) KOPEJANIRHY MaTPUIO;
3) KoedIIieHT KOPEATl.

9. Jlposumipna BumaxoBa Bemmunna (£, 1) Mae MUTLHICTD PO3-
noainy p(z,y) = Cxy B obmacti D i p(z,y) = 0 1032 1iero 06/1aCTIO.
Obnacts D — TpukyTHUK, obMmexenuit npamumu £ +y—1 =0, £ =0,
y = 0. Bnatitu: 1) senuauny C; 2) ME 1 Mn; 3) DE 1 Dy; 4) cov(é,n)
ip(&,m).

Biagnosiai
O1. M¢ = —1/8, D¢ = 133/192; My =0, D = 1;

600(57 77) = _1/8: P(fa’?) = -0, 15.
02.1)

t+n] 0 1 2 [ 3 | 4 5
p 10,110,275]0,3[0,2[0,1]0,025

| 0 1 2 3 1 6
p | 0,55 0,15 | 0,175 | 0,05 | 0,05 | 0,025

2) ME=1, My=1, M(E+7) =2, M(En) = 1;
3)DE=0,5Dnp=1, D(£+n) =1,5.
03. 1) M¢ = 0,55, Mn =0, 10;

0,2475 —0,055 \ -
2)<—0,055 0,59 ) 3) p(&,;m) = —0,144.
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O4. M¢ = 1,947, DE = 2,610; Mn = 0,504, D = 0, 548;
cov(€,m) = 0,561. O5. 1) ME=0,785, Mn =0,785;

0,188  —0,046 \ ~
2) (—0,046 0,188 ) 3) p(&m) = —0,245.

06. p(x,y) =coszcosy, 0< < 7/2,0<y<7/2; M{=Mn=

-t =3 0
("5 2% )

O7.1) k=4;2) pe(z) = 2$€7$2, x>0, py(y) =2ye™¥%, y > 0;
3) M{=/m/2, Mn = /m/2; D{ = Dn=1-7/4; cov(§,n) = 0.

08. C =4, cov({,n) =0.

C1.1) A = 1/20; 2) M¢ = 22, My = 41; 3) DE = 56, Dy = 259;
4) ple,n) = 0,56. C2. C = 12/11, pe(z) = 12/11(2? + z/2 + 1/3),
po(y) = 12/11(y* +y/2+1/3), M{ = My =T7/11, DE= Dn=
= 0,071, p(€,7) = -0, 155.

1. 1) ME =0, DE = 1/2;: My =0, Dy = 1/2;
2) cov(§,m) =0, p(&n) =0.

J12. 1)

t+n| -1 ] 0 1 2 3
p 10,06 0,21 0,46 | 0,21 | 0,06

] =6 ] -4 3] 2] -1 0
p 10,36 0,18 | 0,18 | 0,15 | 0,03 | 0,1

9) M€= 2,5, Mn=—1,5, M(¢ +1) = 1, M(én) = =3, 75;
3) DE = 0,45, Dy = 0,45, D(€ + 1) = 0,9.

J13.1) M€&=1,6, My =0,18: 2) DE = 0,84, Dy = 0, 4676,
cov(&,n) =0,002. J4.1) ¢ =3/28;2) M =8/7, Mn =10/7;
3) DE = 46/147, D = 46245, cov(€,n) = —2/147. 5. 1) My = 5,
Dn=36; 2) cov(&,n) = =12, p(é,n) = =1. A6. ME=2,5, Mn = 2,2,
D¢ =1,65, Dn = 2,56, cov(é,n) = —0,9, p(€,n) = —0,438.

7. C = 1/4, p&n) = -1/5. O8. 1) ( —=0,1; 3,4); 2)
2
( 8:11&91 8:;3 ) 3) p(&,) = 0,2174. 19. 1) € = 24; 2) ME = Mn =
1 2
8) D¢ = Dn = 523 4) cou(€,m) = == p(€,m) = =5
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Tema 13. @yHKIIT BUIIAIKOBUX BEJIUYINH

Hexait € dpyuxuia ogmiel 3minnol [ 3 obmactio BusHadenns D(f) i
JlesTKa. BUTTAIKOBA BETMYWHA &, BCI 3HAYEHHST GKOI HAJIEKATH MHOXKHU-
ui D(f). Toai, axmo & nabyna 3HaYEHHS T, BBAXKATAMEMO, IO HOBA
BUMAJKOBA BesqmanHa 7) Habyna suadennst f(z). Ils HOBa BHMOAIKO-
Ba, BETMYMHA HAUBAETHLCS (DYHKITIE€HD BUTIAAKOBOT Beauduuu £. Y
[BOMY BUNJIKY TUIyTh: 7 = f(£). Bunnkae sanutanus, sk 3HAfTH
3aKOH PO3IIOMULY 1), KOJIU BLIOMMIA 3aKOH pO3oiay &.

PosryiaremMo ¢MOYaTKy JAUCKPETHY BUMATKOBY BEJUIHHY &, 3aKOH
POSMOJLTY K0T Mae BUTJISAT

Elm [ T2 || Tn
PP |P2| | Pn
Monist {¢ = z;} macrae 3 imoBipHicTIO P;, 7 € {1,...,n}, 3 Hieo XK

iMoBipHicTIO 77 HabyBae 3nadenns y; = f(z;). Tomy 3akoH posnoziiy
BUIAJAKOBOI Beqmannu 1) = f(£) Takmii:

n| f@1) | flz2) | -+ | f(zn)
p b1 b2 Pn

Axmo icHye nekiabKa 3Hadenb X;, and sknx f(x;) omme it Te ca-
Me, TO BCi Takl BUINIaJKu OO’€IHYIOTBCA B OJIMH, SIKOMY BiJITIOBINAE 3a
TEOPEMOIO JIOJaBaHHSA WMOBIPHICTE, IO JOPIBHIOE CyMi HMOBIpHOCTEH!
06’eIHYBAHNX BHUIIAIKIB.

Ilpuknan 1. Hexaii po3nonin BUDAIKOBOI BEINYUHE £ 3a1a€ThCT Ta-
GJINIIEIO

El 21 -1] 0 1] 2
p|0,1]0,1]0,3]0,3]0,2

Tpeba 3HANTH 3aKOHH PO3NOALTY BUNAIKOBHX BeJHIHH £2 i &3,

<4 Mowmmsi snadenns £2: (=2)2 =4; (-1)2=1; (0)2=0; (1)2 = 1;
(2)? = 4. 3pincu sunmmBag, mo 1 = £2 Habysae 3Hauvens 0; 1; 4 Bianosizao
3 imosiprocTsvu 0,3; 0,14+ 0,3=0,4; 0,1+ 0,2 =0, 3.

Otxe, 3aKOH PO3MOALTY &2 MA€ BUIIAL

123



T o0 1] 4
p | 0,3]0,4]0,3

Ockinpku GyHKIIA 77 = €3 MOHOTOHHO 3pPOCTaIOua, TO PI3HHM 3HAYEH-
HaM £ BiANOBInaOTE pizui 3HadeHHs 7). OTxke, 3aKOH POIMOJLITY IIi€] BUMAJI-
KOBOI BETUIUHU TaKUil:

G 8[-110 1738
p 10,10,1|0,3]0,3]0,2

Ax1mo £ — HenmepepBHA BUIIAIKOBA BEJIMIMHA, SIKA 3aJaHA IMLILHI-
CTIO PO3LOJLIY Pg, 1 akimno y = f(x) — anudepenniitoBra CTPOro 3pocTa-
1092 abo CTPOro cragHa dyHKIig, obepHenHon 1 axoi € £ = 1 (y),
TO IIiNTBHICTH Py, BUNA/IKOBOI BEJIMYNHN 7) 3HAXOJUTHCS 33 HOPMYJIOI0

po(y) = pe(f T NI W), y € B(f), (1)

ne E(f) — mpoxuna 3nadens GyHKil f.

Armo f — KycKoBO CTPOro MOHOTOHHA (DYHKITS HA MPOMiKKY MO-
JKJIMBUX 3Ha4Y€Hb &, TO BEChb YKa3aHU ITPOMIXKOK PO30UBACTHCST HA
JACTHHHI OPOMIXKKH, Ha KOXKHOMY 3 sKWX [ — MOHOTOHHA PYHKIIIS.
Ko nmux TPOMIKKIB N 1 HA KOKHOMY 3 HUX obepHery (DYHKINIO 10
f mosmasTe wepes f;, i € {1,...,n}, To minpHicTH po3mosiny

pa®) = el NI WY v € BU).

Ipuknazn 2. Hexali 38/1aH0 WITBHICTD PO3IOAULY P¢ BHIAIKOBOT Be-
JuauHA £, MOXKJIHMBI 3HAYEHHS AKOI MICTAThbCA B inTepsasi (a;b). 3maiiru
IMIIBHICTD PO3IIOJLTY BUNIAAKOBOI Besmauau 1 = 3€.

< Ockinbku GyHKUisg ¥ = 3z audepenniiiosaa i 3pocrae Ha (a;b), To
BOH& Mae 0bepHeHy = = /3, sika BU3HadeHa Ha inTepsasi (3a; 3b), nudepen-
HiffoBHA i 3pocTarpda Ha IbOMY 1HTEpBaJIi.

3rigao 3 (1) Maemo

pal) = Peu/HI(w/3) = pelu/3) 5, v € (3a; 30). o
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Armo €17 — AUCKpeTHI BUIAIKOB] BEJMYNHUI, TO JIJIs BUSHAYUEHHS
3aKOHY po3noAiny dyHKIil { = & 41, Tpeba 3HAUTH BCI MOXKJIUBI 3Ha-
venns (. Jlas mporo Tpeba gogaTH KOXKHE MOXKJ/INBE 3HaUeHHS £ 110
BCIX MOXJIMBUX 3HAUYEHBb 7). IMOBIpHOCTI 3HANIECHMX MOXJIWBUX 3Ha-
4eHb { JIOPIBHIOITE J00YTKY WMOBIpHOCTEN BiIMOBIIHUX 3HAUEHD & 1
7.

dAxmo &€ 1 1 — HenepepBHI He3aJeXHI BUNAJKOBl BEJUYUHU, TO
IIUIBHICTE PO3NOALLY p cyMu ( = & 4 1 MOXHA 3HalTH 33 HOPMY-

JIORO
+oc

p(z) = / pe(2)pn(z —z)dz, z € R (2)

—
ab0 3a pIBHOCHIBLHOIO (POPMYJIOIO

+oc
p(z) = / pe(z — z)py(z)de, 2 € R,

—oC
Iie P¢ 1 Py — OIWIBHOCTI PO3IOALIY BIANOBIIHO BUIIQJIKOBHX BEJIMYMH &
i n. Ko MOXJUBI 3HaUEHHsT apI'yMeHTIB HeBi'€MHi, TO
z

p(2) = [ pelolpy(s — a)do, z € B (3)
0

abo
Z

p(2) = [ pele = ohoy()do, = € By
0

Ilpuknan 3. Heszanexxni Bunaaxopl semwuuad £ 1 7 3a0aHl MLIBHO-
CTSIMHA PO3MOALTY

pe(r)=e"*, 0<x< oo,
po(y) =1/2e7Y/2, 0<y < +o0.

SHaliT KOMIIO3UIIIO [IUX 3aKOHIB, TOOTO MIUILHICTL PO3NOALIY BUIIAI-
KoBoi Benmmunau ( = £ + 1.
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< OcKiTbKY MOXKJTMBI 3HAYEHHSA apT'yMeHTIB HeBiJ eMHi, TO 3riaHo 3 (op-
MyJ010 (3)

z z

p(z) = /e*$ (%e_(z_’”)ﬂ) dr = %e*'z/?/efz/zdx =

0 0

— %e—z/Q(_Qe—Z/Q + 260) —

=e (1 —e*?), ze(0,4). >

Bopasu

O1. J/luckpeTHa BHUIAAKOBA BEINYMHA £ 38aHA 33aKOHOM PO3IIO-
AiTy:

E] 1] =21 2
»|0,310,1]0,2]0,4

BHaHATH 3aKOH PO3IOJLIY BUIIAJIKOBOI BEIMYHHY 7 = 3E2.
0O2. JluckperHi He3aexKHI BUNAJKOB] Beauunnu & i 7) 3a71aHi 3a-
KOHAMH DPO3MOJILITY:

e 1 ] 3 nl 2 | 4
p]0,310,7 » 0,604

SHalTy 3aKOH PO3MOALITY BUNIAKOBOI Bejudnnu ( = & + 7).
03. Bunajxosa Besuunna € 3a/aHa 3aKOHOM DO3IIOJLIIY:

El=2[=1]o0 172
p|0,1[0,2]0,3[03]0,1

BHafiTi 3aKOH PO3HOALTY BHIaAKoBol Beymamam: 1) n = &2 + 1;

2) n = sin (n€/2).
O4. /Ipi He3asexHl BUNAIKOB] Bejuunnu € 1 7 3a/1aHi 3aKOHAMEI
PO3IOJILITY:
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cl—270 13 n] 5] -1 4
»|0,3]0,2[0,4]0,1]" p|0,1[0,6]0,3

Bnafitu: 1) 3aKkoH po3nomity BUNaAKoBOl Beamauan ¢ = & - n;
2) M(¢.

0O5. HenepeppHa BUunaJIkoBa BesinduHa & po3IoiieHa B IHTEPBAJI
(0,1) 31 miispHicTIO

| 2=, x € (0;1),
Pe () _{ 0,  x¢(0;1).

SHalTH MaTeMATHYHEe CITOIBAHHS TA JWUCIEPCI0 BUMAIKOBOT Be-
mranEn ) = £2,
0O6. Bunagkosa Beauunna & po3moaiieHa, 31 MIbHICTIO POSIOALTY
pe(s) = { 1/2cos z, z € (—7/2;7/2),
J 0, r & (—n/2;7/2).

SHalTH MaTeMAaTHYHE CIOAIBAHHS TA JUCIEPCII0 BUIIAIKOBOI Be-

JauHE 7} = | sin].
O7. 3agano dynkio posnoiny Fy BUIaJKoBol enduny §. 3Ha-
v ByHKII0 PO3MOALTY BUNATKOBOI Bemanan 1 = —2€ /3 + 2.

O8. Bunanxopa Bemauna € po3Io/iijieHa 338 TOKA3HUKOBUM 3aKO0-

HOM
0, r <0,

pele) = { 3¢ %, 10,

SHafTY MHABHICTE PO3MOJLIY BHIAAKOBOI Besinunuu 17 = 2 — 3€.
09. Bunagkosa BenmrunHa & 3aaHa MILILHICTIO PO3MOALIY

{ 1/2sinz, z € (0;7),

pe(z) = 0, x & (0;m).

BHafiTy MaTeMaTHUHE CIOJiBAHHA Ta jJucrepcio dynkmil n = &2,
CKOPHCTABIIACEH IILIBHICTIO PO3IOILILY D).
010. Hezanexui BUIAIKOBI BeIUYUHA & 1 1) 3aJaHI IIILHOCTIME
PO3IOILITY
pe(z) = 1/3e72/3, 0 <z < +oo,
pn(y) = 1/5¢Y/5, 0<y<+oo.
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SHAATH MHIBHICTE PO3MOALLY BUTAIKOBBOI BeimanHu ( = & + 7).

O11. Jigi pemonTHi O6puragr oOCAYroBYIOTH BOAOIIHHY CHCTEMY
Micra. Hac HaJXOJ/>KeHHST YeProBoOi 3asBKM HA PEMOHT MAE TTOKA3HU-
KOBUIt PO3MOALT 3 mapaMeTpoM A. Ileprmny 3asBKy, sika Hami#fmIa, 06-
CJYTOBYE TIepIia Opurata, HACTYIHY — Apyra 6purajfa. SHANTH 3aKOH
POBIOLIY Yacy OUYiKyBaHHSI CBO€El 3aIBKH IPYTroi OPUTaI0Io0.

C1. 3Ha#Ty OILHICTL PO3IOMIY BUNAIKOBOI BEIMUYUHE 1) = &2,
zie & — HelepepBHA, BUMTIKOBA BEJIMUNHA, KA 33/1aHa MIIBHICTIO PO3-
oMLY

pel) = { 1/2cos z, x € (—m/2;7/2),
0, & (—7/2;7/2).

C2. Bunajxosa sejuauna & miAnopsaIKOBaHa HOPMAJIbHOMY 33KO0-

HYy:

I 2
pe(z) = ——e€ 227, z €R.
2no

SHAATH MaTeMATUYIHE CIIOMIBAHHS BUMATIKOBOT BETHIMHNA
n=1-—23¢ +4€,

C3. Bunagkopa Bemuwna & po3mojijieHa HA BCiit aucjosiit oci 3
HILILHICTIO Pg (z) =0, 5e~ 1%l Buatitn IMIBHICTE PO3MOALTY BUTIAIKO-
Boi Besmumny 7 = £2. YoMy JIOpiBHIOE MaTeMATHYHE CIIOIBAHHSA Iiel
BUITIKOBOT BEIMUNHI !

C4. CrygenT mpu O3 B YHIBEPCUTET KOPUCTYETHCS TPOJIEH-
6ycom i aprobycom. Tposeiibyca oMy MOBOIUTHCS YeKaTu He OibIiie
JIBOX XBWJIMH, a aBrobyca — He OibIle JecaTH XBUJIMH. BRaskaioun
Jac OUIKyBaHHsS TpoJjeiibyca £ it aprobyca 177 HE3AIEKHUMU BUIIATKO-
BUMW BEJIUYHHAMHU, PO3MOLICHUME PIBHOMIPHO Ha TpomikKax [0, 2]
i [0,10] BigmoBiaHO, 3HANTH MIIIBHICTL PO3NOALLY CYMapHOTO 4acy
ouikyBaHHs & + 7).

JlomaritHe 3aBIaHHA

1. JluckpeTHa BUIIAIKOBA BeJUYUNHA & Ma€ psij POIIOILITY

E[-1] 0 1] 2
»0,210,1]0,3]0,4
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BHAHTH 3aKOH PO3IOJIIY BUIAIKOBOI BEINYHHN 1) = 28,
2. 3HaliTu 3aK0H PO3IOALNTY BUMAIAKOBOI Besmanau ( = & + 17,
AKIIO

(10 [ 12 ] 16 n] 1 | 2
p|0,410,1]0,5] »10,2]0,8

3. 3agana dyrkuia posnoainy Fe punaakopol Benanny §. 3Ha-
fiTv pyHKIio po3noginy Fy Bunaaxkosol BemmuuHu 1 = 3§ + 2.

4. JIpi nezanexHi Bunakosi Bejanunnu & 1 77 3a/laHi 3aKOHAMU
PO3IOALLY:

Ef11 112 4 n] —3] 0 | 1
p|0,2]0,4]0,3]0,1| »10,3]0,5]0,2

Buatitu: 1) 3akoH po3nomity BUNaAKoBol Bemmanan ¢ = & - 1;
2) M¢.

5. 3akonu posnoAiTy JIBOX HE3a/NeKHUX BUNAJIKOBUX BEJTUUMH
MaOTh BATJIA

el 1] 273 nl] 1] 2 | 3
»|0,1[0,3]0,6] »10,2]0,3]0,5

SHAMTH 3aKOH PO3MOALTY BUMAAKOBOT Bemmunan ( = & + 7).
J16. Jlamo 3aKOHUW DO3MOJIIY JBOX HE3AJEKHUX BUIAJKOBHUX Be-
JIMTIAH

El 0 2] 4 n] 2 | 3 | 4
p|0,4[0,2]0,4] »0,3]0,4]0,3

Buatitu: 1) 3aK0OHU PO3MOJALTY BUIAIKOBUX BenmanH: & + 17, £ — 1,
(& —=m)?2) P{O<E+n <6}
JI7. Bunagkosa Benmunna £ po3nogiaeHa 3a 3akonoM Korii:
1

= —, z€R.
(14 22)’ v

pe()
BHAHTH MLIBHICTE PO3NOLTY BUNAIKOBOI BeanmauHu ) = &5 + 2.

JI8. Hemepepsua BumagkoBa BeanmdrHa & PO3MNOAIIEHA 38 IOKA-
BHUKOBHUM 3aKOHOM:
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0, z <0,
pg(x) 1 re T, 2 >0,

e A > 0.

3a AKMX YMOB iCHYIOTH 1 9OMY JOPIBHIOIOTH MATEMATHIHE CITOJTi-
BaHHS 1 JUCHEpCis BUNA/IKOBOI BeIMYUHN 1) = 57

J19. Hezamexui HOpMaILHO PO3IOMIIEH] BUIAIKOBI BEIMYIHHHI £ i
N saaq{i MIIIBHOCTAMHE PO3ITOLITY

pf(x):me z, p?](y):\/%

Josectu, 1110 Bunajaxosa Bennuna ( = & + 17 € TAKOXK HOPMAJIBHO
POBITOLIIEHOTO.

Z10. Buma Kol BemmanHu & 1 7 MAlOTh OJMH i TOH caMuii TTOKa-
SHUKOBHM PO3IMOILT 31 MIIILHICTIO

1 22 1 il
e 2

: {z, y} CR.

0, z <0,
pe(z) = pylz) = { Ae M >0,

e A > 0.
3HAATH MITBHICTE PO3TOILY Péiy-

Binnosiai
n| 3 | 12 ¢l 3 5 7
O1. pl0,5]0,5|° 02. p| 0,18 | 0,54 | 0,28
n] 1 [ 27]5 n] —1] 0 | 1
03. 1) pl0,3]05)|02 2) pl0,2]05]|0,3

Cl[-15] =8 [ =5 | -3 | -1
p 0,01 | 0,00 0,04 | 0,06 0,24

04. 1)

2) 0,01.

0,2]0,18 | 0,12 | 0,03 | 0,03
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05. Mnp=1/2; Dnp=1/12. O6. Mn=1/2; Dn=1/12.
O7. Fy(y) =1 F; (%2;—91) .y €R.

ev=2, y <2,
0Os8. pn(y) = { 0 > 2.
in . 22 *_16m2
09.p,(y) = 2, 0<y<a® Mp=7"-4 Dp=m-16n480

VY ) f )
1e™% 5(1 _ 6—22 15) 2> 0.
= 2 ? - s
o y={ ¥
_f Aze z>0,
o1 e ={ >0
Cl.p,(y) =52, 0<y<n’/4

C2. Mn=1- 302

1 /Y >0
C3. = zm¢ T Y=Y M= 9.
Py(y) {07 Y <0 n
(0, z <0,
Z 0<z2z<2
20° =
1
C4. p5+n(z) = m, 2 <z S 10,
12 — =z
, <12,
o W0<z<12,
\O, z>12.
nl1/2] 1 | 2 | 4
Al = 053510103 04
2.

m | 11 | 12 | 13 | 14 | 17 | 18
p | 0,08 0,32]0,02]0,08]0,10 | 0,40

A3, Fy(y) = Fe (*57) .y € R.

Cl-12] =6 | -3 | -1
p | 0,03]0,09 0,12 0,04

w

4. 1)

0 1 2 3 1
0,5 ] 0,08 | 0,06 | 0,06 | 0,02

2) —0,84.

(] 2 [ 3] 47 5 |6

A5 p|0,02]0,09]0,26 0,33 |0,3
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J16. 1)

p 0,12 | 0,16 | 0,18 | 0,08 | 0,18 | 0,16 | 0,12

c—n| 4] 3] 2] -1 0 1 2
p |0,12[0,16 | 0,18 [ 0,08 | 0,18 | 0,16 | 0,12

E—mZ] 0 1 1 9 [ 16
P 0,18 [ 0,24 | 0,30 | 0,16 | 0, 12

2) 0,72.
7. pn(y) = 37r((y—2)2/;+(y—2)4/3)’ Yy 7é 2.

A8. Mn icuye mpu A > 11 Mn = A/(A — 1); Dy icuye npu A > 21
Dn=M((A=1)*(A = 2));

J9. p(z) = 1/(2y/@)e % /4, z € R. Cropucrarucs dpopumymnoo (2) i Ty,
+oo

mo [ e~Udt = /7.
J110.

0, x <0,
ANge™ ™ ¢ > 0.

pesn(e) = {
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Tema 14. MoMeHTH BHUOaAKOBUX BEJIMYMH.
Koedinient acumerpii Ta ekciiec

Kpim MmaTeMaTwIHOTO CrIOAIBaHHS 1 IUCTEPCil, B TeOpil WMOBIPHO-
cTi Ta 11 3aCTOCYBAHHAX BUKOPUCTOBYIOTH TAKOXK 1HII YHUCIOBI Xapa-
KTEPUCTUKH.

Hexait & > 0 — 1mine, a — giiicae auciao. MoMeHTOM k-ro TIOpsia-
Ky BUNJIKOBOI BeJuunHu £ CTOCOBHO TOUYKH ¢ HA3UBAETHCS YHUCJIO
(4KII10 BOHO icHYE)

vi(a) = M(¢ - G)k-

Axmmo a = 0, To MOMEHT HA3UBAETLCI MOYATKOBUM. IlouaTkoBuit
MOMEHT k - TO IOPAAKY HO3HAYATHMEMO depe3 Ug. O4UeBHIHO, IO
vy = Mf

IleHTpajapbHUM MOMEHTOM HA3MBAETHCSI MOMEHT CTOCOBHO TOU-
kn g = ME; meHTpaabHuilt MOMEHT k - TO MOPSIAKY MTO3HAYATHMEMO
uepes pg. Jlerko nomitutu, 1mo g1 = 0, a pe = DE.

Mix 1eHTpaJbHUMKA 1 MOYATKOBHMH MOMEHTAMH ICHYE II€BHUM
3B’sa30K. CrupaBi, 38 O3HAYEHHAM

p = M (€ — )",
PoskpuBatoun BUpa3 y mpaBiit YacTWHI, HICTAEMO, 30KpeMa, JIJId
HEPIUX YOTUPHOX MOMEHTIB:
p1 =0,
po = vo — 7,
t3 =3 — 3wy + 21/{’,
Wy = vg — 43y + 61/21/% — 31/?1. (1)

TlouaTkoBi MOMEHTH 17 BUIIAIKOBOI BENUYUNHU € BUBHAYAIOTHCS
32 TaKUMU (DOPMYIAMHU, ¥ 3aJ€XKHOCTI BiJ TOTO, YH € POIIIOJLIT JUC-
KPETHUM, YW HelepepBHUAM:

+oc

n=Yatn,  w= [ o 2)

— o0
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Ty p; — IMOBIPHICTD, 3 KOO HaOYBAETHCI 3HAUYECHHS T; BUMIAIKO-
BOI BEJIMUUHU &, & Pg — IIUIBHICTE PO3IHOJLILY BHIIAIKOBOI BEJUMUUHU

ITpukaam 1. JIuckperHa BUIAJAKOBA BeJH4uMHA & 3aJaHA 3AKOHOM
PO3IOILITY

&l 2 [ -1 ] o 1 2 3
p | 2/20 | 4/20 | 6/20 | 5/20 | 2/20 | 1/20

3uaiiT MOYATKOBI Ta IEHTPATbHI MOMEHTU 1€l BEIWYMHU JI0 YeTBEp-
TOT'0 TOPAIKY BKJIIOYHO.

< 3naxoauMo 33 HopMyoo (2) N0YATKOBI MOMEHTH NEPINOro, IPyroro,
TPETHOTO 1 YeTBEPTOTO MOPAIKIB!

yl:_2.2%_1.;_0+0-%+1-%+2-22—0+3-%=0,2;
v = (<2 ()P O P 2 S T
y4:(_2)4-22—0+(—1)4-;—0+04-%+14-%+24-22—0+34-21—0:7,7.

IlenTpanpai MOMEHTH 3HaXOAUMO 3a dopmyaamu (1):
po =vo —vi =1,7—(0,2)% = 1, 66;
ps =v3 —3vor + 208 =1,4—3-1,7-0,2+2 - (0,2)® = 0, 40;
pa = vy —4dvsp + 602 — 3t =7,7—4-1,4-0,246-1,7-(0,2)%—
—3-(0,2)* =6,17. >
SHadyeHHS (41 3aBXKIM JIOPIBHIOE Hy/I0. HacTymHHM Ticas HBOTO
LIEHTPAJBLHUM MOMEHTOM HENapHOI0 HMOPsKy € 3. BiH xapakrepu-
3y€e BIIXUJIEHHS PO3IOJIIY BUIAJIKOBOI Besinantu & BiJl CUMETPUYIHO-
ro. 3a Mipy « TIbOrO BiAXWJIEHHST GEPYTH BiHOIIEHHS TEHTPAIBLHOTO

MOMEHTY TPEThOTO TOPSIIKY 70 CEPETHBOTO KBAJAPATHIHOTO B KyDi,
sIKe Ha3UBaloThL KoedilieHToM acumerpii:

_ M3

=3
O¢

(07
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YerpepTuit TEHTPATLHAN MOMEHT CIYXUTH JJId XapaKTEPUCTUKI
KPYTOCTI PO3IIOJILY BUMTAIKOBOI BEJIUYIUHY & B IOPIBHSHHI 3 KPYTIiCTIO
PO3NOILTY HOPMAJILHOI BUTAIKOBOI BEIMYNHN 3 MATEMATHIHUM CIIO-
JIBaHHAM 1 JINCIEPCICI0 TAKUMK CAMUMU, sik 1 B £. 3a Mipy KpyTOCTi
K 6epyTh BEIUYINHY

AKa HA3HMBAETHCI €KCIIECOM.

JLiist HOPMAJIBLHOTO 3aKOHY PO3UOIIIY Ly = 30, Tomy B manomy
Bunagky x = 0.

Ilpuknam 2. 3naiitn KoedimieHT acuMeTpii Ta EKCIEC PO3IOILTLY,
HaBeJEeHOro y TpUKJIam 1.

< Maemo
o (Vi) poy/mz  1,66-1,29 Y
I I 6,17
K=" 2 (1,66)° 0,76.>

Ilpuknam 3. 3maiiTh MOYATKOBI MOMEHTH BUIAAKOBO! BenmamHau & 31
IIIBHICTIO HMOBIpHOCTEH

(z) = 0, z<1,
belt) = 4/z%, x> 1.
< 3a dopmyior (2) Maemo

+oc +oc +oc

vy = Mgk = /;rkpg(m)dx: /mk%dxzél / #Fde =

—oc 1 1

OueBuaHO, IO JaHI PO3PAXyYHKH NPaBWIbHI, Koau k < 4, 60 upu k > 4
zanucanuii imrerpan posbiraerbes. OTKe, BUNIAIKOBA BEIHIHHA, 10 PO3TJIIs-
JA€THCA, MAa€ MOMEHTH TIEPIIOTO, APYTOro 1 TPETHOro MOPSIKIB, & MOMEHTIB
TTOPSIIKIB YeTBEPTOTO 1 BUINE HE Mae. b
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Bopasu

O1. /IuckpeTHa BUIAJKOBA BeIMYMHA £ 3aJaHa 3aKOHOM PO3IO-
Alry

el 1| 2| 4
p|0,1]0,3]0,6

SHafTy MOYATKOBI Ta IEHTPAJbHI MOMEHTH IEPINOr, JAPYroro,
TPETHOTO 1 YETBEPTOTO MOPSIIKIB.

0O2. Jlosectu, 110 HMEHTPAJBHUN MOMEHT TPETHOIO MOPSIKY 3Bs-
3aHWAM 3 MOYATKOBUMHU MOMEHTAMHU DPIBHICTIO

M3 = V3 — 31/11/2 + 2V?.
0O3. Bunagkosa BenmrunHa & 3aaHa MILILHICTIO PO3IOALIY

0,5z, x€(0;2),
Pele) = { 0, z & (0;2).

SHalTH TOYATKOBI Ta NEHTPAIbHI MOMEHTH TEPIIAX YOTUPHOX I10-
PAIKIB.
O4. Jlano psa po3nojiay BUMAJIKOBOI BEJUYUHA &:

cl 1 [ 357109
p|0,1]0,4]0,2[02]0,1

SHAATH TOYATKOBI Ta, MEHTPAIbHI MOMEHTH TIEPITNX TOTHPHOX TTO-
PAAKIB i€l BUNAJAKOBOI BEJIMYUHU, & TAKOXK BU3HAYUTU KOedirieHT
acuMeTpil Ta eKcIrec.

05. Jlano dyHKII0O

0, z <0,

az?, 0<z <1,

fw) = a(z —2)2, 1<z <2,
0, x> 2.

136



Jliast groro 3HadeHHst a GYHKINS [ € MILHICTIO PO3MOILIY Bu-
najkosol Beawunar £ 7 3HaWTH II0YaTKOBI Ta IEHTPAIBHI MOMEHTH
JOTHPHOX MOPSIKIB, KOeMiIlieHT acuMeTpil Ta eKCIIeC.

06. O6uucuTU MOYATKOBI Ta IMEHTPATBHI MOMEHTH MIEPIITUX YOTH-
PBOX HMOPAAKIB BUIIAIKOBOI BEJIMYUHE, SIKA PO3MOAIIEHA 31 IIIJILHICTIO

PO3IOILITY
(z) = 0, z <0,
Pe 3¢, 2> 0.

C1. Henepeppna punajikoBa BeJuduHa & PO3MO/i/IEHA 38 3aKOHOM

Jlamaca:
pe(z) = be 7l 2 e R

Suaiitu KoedimienT b, ME, DE, xoedilienT acuMerpil, ekcIiec.

C2. O6GunciauTy MOYATKOBI Ta MEHTPAJbHI MOMEHTH BUIAIKOBOL
BeJIMUMHY &, SIKIO 33J1aH0 11 MIBHICTE PO3IOILITY

0, z <1,
pe(r) = 9/r1% x> 1.

JlomaritHe 3aBaaHHA

1. JTano psi/t pO3MO/IIY BUIIAIKOBOI BEJIUYUHU &:

El 2] 4168
p10,4(0,3]0,2]0,1

SHAATH TOYATKOBI Ta, MEHTPAIbHI MOMEHTH TIEPITNX TOTHPHOX TTO-
PAAKIB 11161 BUIAJIKOBOI BeMMYMHN £, & TAKOXK KoedillieHT acumeTpil
Ta eKCIIEC.

J2. Josectu, 1Mo TEHTPATLHUN MOMEHT YETBEPTOTO MOPIAIKY
3B'SI3QHMI 3 TOYATKOBMME MOMEHTAMH PIBHICTIO

pa = vg — 43y + 61/21/% — 31/%.
3. Bunagkosa Benmunna £ 3a1aHa MIILHICTIO PO3MOILILY
2z, x€(0;1),
o= {5 o
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SHAATH TOYATKOBI T4 IEETPATLHI MOMEHTH TIEPITUX YOTHPHOX IO-

PAJKIB.
4. TinbHicTh po3noAiay BUNAIKOBOT BEJTUUMHHE §
0, =<0,
z, O0<zx<1,
pe(z) = 2—z, 1<zx<2,
0, x>2.

SHalTH TOYATKOBI Ta NEHTPAIbHI MOMEHTH TEPIIAX YOTUPHOX I10-
PSIKIB, KOEMIMeHT acuMeTpil Ta eKcIiec.
5. Jlas BunajxoBol BeJINUUHE & 3 MJIBHICTIO PO3IOIIITY

0, z<£0,
pg(x) - e T, x>0,

3HANTH TTOYATKOBI T4 IMEHTPAJILHI MOMEHTH MEPITTAX YOTUPHOX TOPSII-
KiB, KoedilieHT acumeTpil Ta eKkciiec.

Biagnosiai

O1l. 1, =3,1; vu =10,9; v3 = 40,9; vy = 158,5; 1 = 0; pe = 1,29;
uz = —0,888; uy = 2,777. 03, vy = 4/3; 15 = 2; v5 = 3,2; vy = 16/3;
w1 = 0; po = 2/9; pug = —8/135; pa = 16/135. O4. 11 = 4,6; v» = 26, 6;
vs = 177,4; vy = 1293,8; 1 = 0; po = 5,44; us = 4,992; ug = 64,55;
a=10,3%;k=-0,82.05.a=3/2;v1 = Lo =1,1;v3 = 1,3;v4 = 57/35;
w =05 pe = 0,1 ug = 0 ug = 1/35; 0 = 0; k = —1/7. 06. vy, = 3’,“—,;
ke {1,234 pn = 0; p2 = 1/9; 3 = 2/27; py = 1/9. C1. b = 1/2;
ME=0;DE=2,0=0;k=3.C2. ME=9/8; v, =9/(9— k) npu k< 91
He icHye ipu k > 9; po = 9/448. 1. 1y = 4; 19 = 20; v3 = 116,8; vy = 752;
=05 po =4 uz =4,8; gy = 35,2; = 0,6; k = —0,8. [A3. vy = 2/3;
vo =1/2;v3=2/5;vs = 1/3; ju = 05 po = 1/18; pg = —1/135; pug = 1/135.
Ha.v1 = 1,00 = 7/6; v3 = 3/2; vy = 31/15; 1 = 0; pa = 1/6; ug = 0;
e =1/15; 0 =0; k = —0,6. A5. vy = kb, k € {1,2,3,4}; u1 = 0; po = 1;
ps=2; e =9 a=2; k=0.
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Tema 15. 3aK0H BEJINKUX YUCEJI.
IlenTpaspHa rpaHnYHa Teopema

Hepienicts MapkoBa. fkmo y HeBij'eMHOI BUITAIKOBOI BEJIU-
uyuHu & iCHye MareMaTu4He crojiBanus ME, To mpu HOBUILHOMY JI0-
JIATHOMY (r TPABWIBHOK € HepiBHicTh MapkoBa

P{f<a}21—M7€. (1)

Hpukgang 1. Cywma seix BRIamIB v 01HOMY 3 6aHKiR ck1agae 2 - 108
IPUBEHb, 4 HMOBIPHICTH TOTO, IO BUIAIKOBO B3ATHI BKJIAJ He IIEPEBHILYE
10* rpueens, gopismioe 0,8. IIlo MOXKH2 CKa3aTH HPO YHCIO BKJIAIHHKIB
IaHOro 6aHKy 7

< Hexait £ — BeuvuHA BHIIAIKOBO B3ATOIO BKJIALY, 4 1. — YHUCJIO BCIX
BrJIaHUKIB. Toxi 3 yMoBH 3a1a4i BumMBae, mo ME = 2 - 108 /n. Ockinbku
P{¢<10*} = 0,8, a srinxo 3 HepiBHicTIO Mapkosa (1)

M¢ 2106
P 104V >1 - —, >1-—
{¢<10%} > gt O 0,8 > —

3BiICH BUNIUBAE, IO

2108
0,2 < 0

200
,2< —— apo 0,2< — a tomyn < 1000.>
n- 104 n

Hepisricts Yeburmmosa. /st 6yap-g9K0] BUIAAKOBOI BEIHYHHI
&, aucnepcis Kol CKiHdeHHa, IpaBljibHa HepiBHicTh Yeburmosa

P{le Mg <e} > 12 2)

ne € > 0 — noBlJIbHE YUCIIO.

Ilpuknan 2. Cepenus nosxuna neram 50 cM, a nuenepcis — 0,1.
Kopucrywuuce HepiBricTIo Yebuiosa, OIIHATH WMOBIPHICTE TOTO, IO BU-
[I3IKOBO B3ATA JETAJIb BUSBHTHCS 33 JIOBXKHUHOIO He MeHIe 495 c¢Mm i He
6imniie 50,5 oM.

< Hexait £ — noBKuHa BUI&JIKOBO B3ATOI AeTaji. 3 YMOBH 3aJa4l BU-
mimBae, mo ME = 50, a DE = 0,1. Tpeba OUWIHUTH 3HH3Y BEIUIUHY
P {49,5 < £ < 50,5}. Ockinbku mepisaicTs 49,5 < £ < 50,5 piBHOCHABHA
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HepiBHOCTI [€ — 50| < 0,5, T0 HeOOXinHO oninuTu P {|{ — 50| < 0,5}, Tofro
P{|€ — M¢&| < 0,5}. 3rinno 3 mepipricTio Yeburosa (2)

D 0,1
P{l¢ - M¢ <o, 5}>1——€_ 0.5 =0,6. >
Teopema Heburrosa. Hexait &1, &9, ..., &,, ... — TIOCOIIOBHICTH

HE3AJIEKHIX BUMAIKOBUX BEJIMYUH, JUCIEPCIT IKMX 0OMeXkKeHl OIHIE0
SL+&+--+E& artart-tay
T, T,

1 Tiero x crator C. Tonl mig noslabHoro € >
< 5} >
n
> D&
C

"

3Bijcy BUILINBAE, 1110

lim P Efl——gai<5 =1.
n—00
i=1
(3akoH BesIUKUX uyuces y ¢popmi Hebuinona).
Axmo a1 = a9 = ... = a, = a, T0 Teopema ebumona HabyBaE
BUTJISLTY

1 n
lim P4 |- &—al<ep=1.
n—o0o n —

3Bijcy BUIHO, IO B ILOMY BHUMOAJIKY CEPeIHE apuMDMETHUYHE BH-
IaJaKOBUX Beanmdnd &1, &2, .. ., &, 9Ke € BUNAIKOBOIO BEIMYMHOIO TP
BETUKOMY 1 K 3aBTOJHO MAaJIO BIIPI3ZHAETHLCS BiJl CTAJO] BETUYUNHHA .

Ilpuknan 3. Jlas ru3nadenns cepemHpol TPUBAJIOCTI TOPIHHS ene-
krpojgamMou B naptii 3 200 OIHAKOBUX SIIWKIB OyJI0 B3ATO HABMAHHS IIO
OJHI# JaMIIl 3 KOKHOTO smyKa. OuiHuT 3HU3y HMOBIPHICTH TOIO, IO Cepe-
JHsI TPUBAJICTE TOpiHHA BiAibpannx 200 namn BiApI3HAETHCS Bi cepenHbol
TPUBAJOCTI TOPIHHS B yCiif mapTil 3a abCOTIOTHOI RETUIMHOK MEHIIE, HIXK
Ha 5 ToJ, IKIIO BiJIOMO, IO CepesiHE KBAIPATHYHE BiAXMIEHHS TPUBAJIOCTL
TODIHHS €JIEKTPONAMITN B KOXKHOMY SIIAKY MeHIe 7 TOI.
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< Hexait £ — TpuBamicTh FOpiHHST €TEKTPOJAMIN B3ATOI 3 4-TO AITUKA.
3riano 3 ymosoio 3aga4i DE; < 72 = 49. O4eBHIHO, 1110 CEpeNHs TPHBAIICTE
TOPIHHSA JAMIT y BUOIpIL

L +&+- -+ &0
200 ’

a cepesHs TPUBAJICTH MOPIHHS JIAMI B YCiif mapTil

M&G +M& + -4 Mé&xgo
200 )

OUiHEMO 3HH3Y AMOBIPHICTE:

r{ <sf.

Jnst uporo ckopucraemocs dpopmyiown (3), ne C =49, e =5,

n = 200:
<5}2

"
1—20,0098 = 0,9902.-

S +8&+ -+ 8o MG+ M+ -+ Méo
200 200

S+t +8oo MG+ ME -+ Méoo
200 200

S99 _
200 - 25 5000

Teopema IlyaccoHa. ZIkmo B TOCHIIOBHOCTI He3asleXKHUX BU-
mpobyBaHb p; — IMOBIPHICTH TOsIBY TOIT A B 4-My BUNpOOYBaHHI, a
M — YUCJI0 HACTAHHS TOMIT IIPU 1 BUIIPOOYBAHHSAX, TO

m 1 <
Pl - A

sre 6 'He Oyso uncno € > (). 3Biacy BUMINBAE PIBHICTD

; <6}:1,

(3akoH Besiukux yuces y ¢opwmi Ilyaccona).

>]—Z:17>]— .
- n2e? - 4neg?’

} anpz‘(l — pi) |
<eg
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Ilpuknanm 4. Ilpoeeneno 800 nesanexuux BunpodyBann: y 200 3 Hux
IMOBIpHICTh MTOSIBY OYiKYBAHOTO Pe3yabTaTy mopisHoBasa 0,5, y 400 Bumpo-
6yBaHHAX I1d WMoBipHicTs — 0,4, a B permni Bunaakis — 0,3. Ouinutu 3HU3Y
UMOBIpHICTL TOTO, IO BIAXUJICHHS] YACTOTU MOSBU OYiKYBAHOTO PE3YIAbTATY
Bl cepemHbOT UMOBIPHOCTI 38 aOCONIOTHON BeAUInHOK He nepepuinye 0,04.

< Akio gepe3 p; TO3HAYUTH UMOBIPHICTh HACTAHHS MOJIT B ¢-MY BUIIPO-
OyBaHHL, TO cepenHs HMOBIpHICTH HACTaHHA Toil y 800 BUIpOOYBaHHAX

3,2
8

1 — 1
p = — P = S g P gy = = ’4_
P E: p 8OO(O 5-200+ 0,4 - 400+ 0,3 - 200) 0

n
1

m
— —p|<0, 04}, KOPUCTYIOUHUCH TEO-
n

OuinumMo 3uHM3y #imoBipHicTs P {

pemoto ITyaccona, Tounime mepisuicrio (4). Opepxumo

P{‘T—o,zl
K

0,5(1 — 0,5)200 + 0,4(1 — 0,4)400 + 0,3(1 — 0, 3)200

<0704} >

>1- =0,817.
= 8002(0, 04)2 O P
dxmo y sunagaky dopmyau (4) p1 = ... = p, = p, TO MATUMEMO
HEPIBHICTH
m Pq 1
e R D - = Qe (5)
n ne dne

3 dKOI BUILIUBAE, 110
lim P{|T—p| <5} =1
n—oo mn
(3akoH Besiukux 4yuces 'y ¢dpopmi Beprysui).
Armo €1,&9,...,&n, ... — HE3AJIEXKHI BUMAJIKOBL BEJIUYUHU 1 7, =
E1+&+...+&,,n €N, T0 TeopeMH, FTKi CTBEPIAKYIOTH HOPMAJILHICTD
TPAHUYIHOTO PO3MOIINY BIATIOBIIHAM YMHOM TIEHTPOBAHUX 1 HOPMOBa-

HWX BUIIAAKOBUX BCJIUYHUH 7}p. HASHBAOThCA IIEHTPpAJIbHUMHU T'Da-
HUYYHMUMHM TeopeMaMMH.
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Hagenemo ogny 3 HEX, K& 4aCTO BUKOPHUCTOBYETLCS B MaTeMaTH-
YHIA CTATHCTHI.

Teopema Jlinaebepra-Jlesi. ko B3acMHO HE3aJIEKH] BUIIAI-
KoBI BemmawHu &1,&9,...,&,, ... OTHAKOBO PO3MOMLIEH], MAaIOThL MaTe-
MaTHYHe CIIOMIBAHHS ¢ 1 AUCIEPCiI0 02, TO IPH 7t — 0C PIBHOMIPHO
mox € R

n
> & —na . F
: i=1 _ —22/2
n};IEOP o <z NoT: / e dz.
—OoQ

Bopasu

O1. Cepegniit Tepmin ciyxbu MoTopa 4 Poku. 3a HEPIBHICTIO
MapkoBa OIIHUTH 3HU3Y WMOBIPHICTE TOTO, III0 JAHHH MOTOP HE IIPOo-
cay)uTh Oiyibie 20 pokis.

02. Jlist BunaaxoBol Benmmauau & Bigomo, mo D& = 0,009 i
P{|¢ — M| > e} <0,1. Buaditu &.

0O3. Hesin’emnui puna koBi Benmuuunan £ i 1 HezamexHi, ME = 5,
Mn = 4. Ouinwury 3HU3y iiMOBipHIiCTH HepiBHOCTEI: 1) € 4+ 17 < 40; 2)
&n < 200.

04. Enexrpocrantis obcayrosye mepexy 3 18000 mamm, iMoBip-
HICTL YBIMKHEHHSI KOXKHOI 3 SKUX yV 3UMOBHU Beuip popisioe 0.9.
OrtiruTy #1IMOBIPHICTH TOTO, TIIO YUCIO JIAMII, YBIMKHEHUX ¥ MEPEXKY B
3UMOBUH BeUip, BIAPIZHIETHCT B CBOTO MaTeMATUYHOTO CIIO/IIBAHHS
3a abCOTIOTHOI BEMMUYNHOIO He Oiabie, mixk Ha 200.

05. Poznojin BANaAKOBOI BEINYMHE £ 3aJaHO TabJIAIIEIO:

e 1 9 3 4 5 6
»|0,05]0,10 | 0,25 | 0,30 | 0,20 | 0,10

Yowmy gopisuioe P {|& — M¢| < 2}7 Ouinnru 1150 #IMOBIPHICTH, KO-
PUCTYIOUKCHL HEPIBHICTIO Yebuiona.

06. OuinnTy HMOBIPHICTS TOTO, 110 ¥ rpyii 3 800 40m0BIK YnCIO
0Cib, sTKi MAIOTh BHIILY OCBITY, BiJIPI3HIETHCS Bijl CBOIO MAaTEMATUYHO-
IO CITOAIBaHHS MeHIIe, HixK Ha 30.
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O7. Beaxarouu /st IPOCTOTH, IO IMOBIPHICTE HAPOIKEHHS XJI0-
munka JopisHIoE 0,5, OMIHATH 3a JOIMOMOT0IO HepiBHOCTI Yebuinopa
¥WMOBipHiCTE TOTO, 110 cepen 1200 HOBOHAPOIKEHUX XJIOMYHUKIB Oye
Big 550 mgo 650 BKJIFOYHO.

O8. MareMarnuHe CIOAIBAHHS IIBUAKOCTI BITPY Ha JaHIit BHCO-
Ti gopiBHIOE 25 KM/rom, a cepefHe KBaJpaTudHe Biaxuienus — 4,5
KM/ro. ki mBuakocTi BITpy Ha il BUCOTI MOXKHA OYIKYBATH 3 IMO-
BipHicTio, He MeHIow 0,97

09. ImosipuicTs MosiBY MOAIT B OHOMY Jociizi gopisioe 1/2. Hu
MOXHa 3 iMoBipHicTIO, HlnbIo Bia 0,97, CTBEPIXKYBATH, 0 YUCIO
nosie moail A B 1000 mezanexuux mociainax 6yze B Mmexkax sia 400 mo
6007

010. Cxinpku pazis Tpeba BUMIpATH JaHy BEJUIUHY, ICTHHHE 3Ha~
YeHHs KOl JOPIBHIOE a, 06 3 IMOBipHicTIO, He Menmoio 0,95, MoxHa
OyJI0 CTBEPIKYBATH, 1110 CEPEIHE aprbMeTHYHe SHAYCHHS [IUX BUMI-
PIOBAHL BiAPIZHAECTLCS BiA @ 3a aOCOTIOTHOIO BEJIUUYNHOIO MEHIIE, HiXK
Ha, 2, SIKITIO CepeTHE KB IPATHIHE BiIXUIEHHT KOXKHOIO 3 BUMIPIOBaHb
memnre 107

O11. lposeneno 600 Hezamexxunx BUIpodyBanb; y 200 3 HUX iM0O-
BipHicTh ostBM ol A nopismiosasta 0, 3, a y pernti sunagkis — 0,5.
OuinnTy 3HU3Y AMOBIPHICTE TOTO, IO BIAXUJIEHHS YacTOTH BiJl cepe-
JIHBOT HMOBIPHOCTI He TIEPEBUINUTE 38 a0COTHOK BeandnHoo 0,05.

012. JTucnepcist KoxxHOI 3 £1,&9, ..., gy HE3AMEIKHUX BUIAIKO-
BuX BeamdmH jopisaioe 1. OuinuTy HMOBIPHICTH TOTO, IO CEPEIHE
apuMeTrIHe IIUX BUMAIKOBUX BEANYNH BIIXUISETHCA BiJ CBOIO Ma-
TEeMATUIHOIO CIO/IBAHHS 33 aOCOIOTHO BEJIMYUHOI He Oijibine, HizK
na 0,1: 1) 3a momomororo Hepisrocti Yebummosa; 2) 3a JOIIOMOTIOI0 IEH-
TPaJbHOI TPAHUYHOI TEOPEMHU.

0O13. Bunagxosa BeIUYUHA 7, € CEPEIHIM apuMMETUYHUM 1 =
= 10000 HezaIeXHUX 1 OJTHAKOBO PO3TIO/IIIEHUX BUNAIKOBIX BEJIMIUH,
cepenHe KBaApaTUIHE BIAXUIEHHsT KOKHOI 3 AKWX JOpiBHIOE 2. fke
Ha#biIbIIe BIAXMIEHHS BEJTUYUHE 1)y, BiJI MATEMATHYHOIO CIIO/IBAHHS
Mn, voxua ouikyBaTu 3 liMoBipaicTio > 0, 95447

C1. Bunajxosa Besuunna & Mae uucaoBi xapakrepuctuku ME =
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1, 0¢ = 0,2. Ouinnry 3Hu3y itvosiprOCTi momiit: A = {0,5 < § < 1,5},
B={0,75<¢< 1,35}, C=4{¢£<2}.

C2. TmoBipHICTE BANYCKY HECTAHIAPTHOI JAeTasl HOpIBHIOE 25 Bi-
cotkis. OUiHNTH 3HU3Y HMOBIpHICTE TOTO, 1110 B TapTii 3 1000 nerasneit
YHCJI0 HECTAHIAPTHUX BIAPI3HAEThHCA Bia 250 mene, mixx na 40.

C3. 3’sacyBarn, 4u MOYXKHA 3aCTOCYBATH TeopeMmy Hebuimopa Jo

[IOCJTIJIOBHOCT] HE3AIEXKHUX BUMAJIKOBUX BeawduH &1, &g, ..., &ny v oy
SKINO &, Ma€ PO3MIOILI
&n —on 0 5n

p | 1/(3n%) | 1-2/(3n%) | 1/(3n%)

C4. 3 4000 mposenenux Bunpobysanb v 500 iMOBIpHICTL MOsABU
ouikypamoro pesyiawrary — 0,4, 5 1200 — 0,5 i » 2300 — 0,6. 3uaiitu
Mexi, B SKUX IMOBUHHA 3HAXOUTHCH YaCTOTA TOSIBU OYIKYBAHOTO De-
3YJIBTATY, SKINO Iie Tpeba rapanTyBaTu 3 imosipHicTo 0,98.

C5. Bunagkosa BeIUYnHA 1), € CEPEIHIM apudMETHIHAM He3aIe-
JKHUX 1 OJIHAKOBO PO3IO/IIJIEHUX BUNIAKOBUX BEJIMYUH &1, . . ., &y, AUC-
nepcist KoKuOI 3 aknx gopisuioe . [lpu skomy n Oyae BUKOHYBAaTHUCD
uepisnicres P{|n — Mn| < 0,01} > 0,99737

JlomaritHe 3aBIaHHA

J1. Jlna sunajgxosoi Besimanuu & Bigiomo, mo DE = 0,01 i
P{|€ — M¢| < €} > 0,96. 3uaiirn «.

2. Cepesie 3HaYEeHHST BUTPAT BOJIM B HACEJIEHOMY TYHKTI CKJIa-
J:Laem()() JI Ha genb. OuminuTé AMOBIPHICTL TOTO, II0 B ILOMY Hace-
JIEHOMY IYHKTI BUTpaTu BoJu He O6yayTh nepesurnysaru 120000 y Ha

JCHb.
J13. JIuckpeTHa BHUIAJKOBA BEINYMHA & 3aJaHA 3aKOHOM PO3IIO-
Alry
£E103106
pl0,2]08

Kopucryrouncs mepipaictio Yebumosa, OMIHATH WMOBIpHICTL TO-

ro, mo £ — M¢| <0,2.
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J14. ImosipHicTb HacTaHHA 10411 A B KOXKHOMY JIOCJLAl JOPIBHIOE
1/2. Kopucryroanck HepiBHicTIo HeOuImosa, onmiHuTi #MOBIPHICTE TO-
ro, mo uncao £ nogeu noail A 6yne micturncs B Mexkax Bia 40 no 60,
AaxIo 6yme mposeneno 100 Heza eXKHUX JOCIIMIB.

5. JluckpeTHa BUNAIKOBa BENMYUHA § 3a/IaHA 32KOHOM PO3TIO-
ATy

E101]04]06
»10,2]03]05

Kopucryounces HepipHicTio Yebummosa, ONiEUTH WMOBIPHICTH TO-
ro, mo |§ — M¢| < +/0,4.

6. OcpiTnoBaJjbHa Mepexka CKIaTaeThes 3 20 mapaJiebHo BBi-
MKHEeHHX J1aMil. [MoBipHicTb TOTO, 110 3a gac T ymammoa 6yae BBIMKHE-
Hoto, Jopieuioe 0,8. Kopucryouancs HepiBhicTio Uebuiosa, ominuTi
WMOBIpHICTE TOTO, 110 aOCOMIOTHA BEJIMYNHA PIZHUIN MiXK YHCIOM YBi-
MKHEHUX JTAMIT 1 CEPETHIM TUCIOM (MATEeMATHIHUM CIOIIBAHHSAM ) YBi-
MKHEHUX JIAMI 32 9ac T BUSIBHUTBCS: &) MEHIIE TPHOX; 0) He MEHIIe
TPLOX.

J7. Hezamexui Bunajxosi Benuunuu &1, &2, ..., &, ... 33aH]
3aKOHOM PO3IOJILITY:

&n —no 0 no.

p | 1/(2n?) [ 1—1/n? | 1/(2n?)

Yu Mo¥KHA 3aCTOCOBYBATH JIO 1€l MOCJIIOBHOCTI Teopemy ebu-
mona?

8. CxoxicTh HaciHHg SKOIChL PoCaHHE cKjagae 70 BIICOTKIB.
Ouinury 3uu3y #MOBIpHICTE TOro, 110 TipH 1Mociei 10000 Hacinuu Bij-
XUJEHHS YacTKU THX, IO 3IUIMIH, Bi IMOBIpHOCTI ToTO, IO 3iifme
KOYKHA 3 HUX, HE MEPEBUIIUTE 33 abcoroTHO Beaunannon 0,01.

9. ImosipHicTs TOrO, IO MOKYMIIEBI B3yTTEBOIO MATa3WHY II0-
Tpi6HT{epeBI/IKI/I 41 poawmipy, nopisatoe 0,15. OuinnTu Mexi BijcoTKa
nokyunis cepe 2000 Tux, 10 BigBiAAIN MArasuH, SKIM HeobXiaHI Ta-
Ki YePEeBUKU, AKINO Il Mexki Tpeba rapanTyBaTu 3 iMoBipHicTio 0,98.
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J10. JTucriepcis koxmol 3 £1,&2, - - -, 84500 OHAKOBO DPOBIOJLIE-
HAX He3aJeKHUX BUITJKOBUX BEJIWMYUH HopiBHIOE 5. OuiHuTH HMO-
BipHICTBL TOTO, IO CEpeaHE apudMeTHYHe [INX BUIAIKOBUX BEINYNH
BIAXUJISIETHCS BiJl CBOIO MAaTEMAaTHYHOIO CIIOAIBAHHS 38 a0COJIOTHOIO
BeIMYNHOK He Olnpime, mixk Ha 0,04: 1) 3a momomororo mepisnocTi Ye-
furosa; 2) 3a JOMOMOTOK IEHTPATBHOT TPAHUIHOT TEOPEMH.

Biagnosiai

O1. P{£<20} > 0,8. O2. ¢ > 0,3. 03. 1) P{€+n<40} >
1 — M(E+n)/40 = 0,775; 2) P {én <200} > 1 — M(¢n)/200 = 0,9.
04. P{|c — M¢| <200} > 1 — "2 = 0,9505; P{|¢ — M¢| < 200} ~

2

200 \ B _ _ _
2% (\/n_pq> = 1. O5. P{l6-M¢ <2}y = P{E=2}+ P{£=3} +

P{E—d}+ P{E=5}=0,85: P{|¢— M¢|<2}>1— 14ﬂ = 0,585. O6.
P{|¢ — M¢| < 30} > 1-8/9-p(1—p) > 1—3 = g 07. P {550 < £ < 650} >

2
1-299 = 0,88. 08.10,8 < £ < 39,2. 09. P {|¢ — 500] < 100} > 1_105002 -

502

0,975. 010. n > 100/(4 - 0,05) = 500. Cxopucraruce dbopmyiow (3). O11.

P E—p
n

< 0,05} >0,843. O12. 1) > 0,888; 2) =~ 0,997. 0O13. 0,028.

C1. P(4) > 0,84; P(B) > 0,36; P(C) > 0,74. C2. P > 0,883. C3. Tax.
C4. (0,527; 0,563). C5. 450000.
0,0144

JIL e > 0,5, 12. P> 0,583 JT3. P{le — Mg < 0,2} > 1- ==
= 0,64 J4. P{|¢ —50| <10} > 0,75. [O5. P{|¢ - M¢| < 0,4} >

4
1 — 0,(5)346 = 0,909. 16. a) P{|¢—16/ <3} > 1 - 0,36 = 0,64; 6)
P{|f—16|Z3}§1—0,64:0736.,2[7.TaK.,Z[8.P{‘ZL_077<0701}Z
1_077.¢—079 9. £ = 0,056, aGo 5,6 Bigcorka. J10. 1)
0,012-10000 77 - € = U, Uob, a ,6 BlacoTka. ]

> 0,301; 2) 0,7698.

147



Tema 16. 'emepanpua cykynHicTh. Bubipka,
po3moais Bubipku, eMoipndyHa yHKIid
PO3II0iiIy, BUOIPKOBI XapaKTEepPUCTUKN

Hexait £ — Bunajxosa BeJudnHa, QYHKIIA Po3noiiny akol Fr nam
HeBimoMa. HocaimKyoun II10 BeIUIUHY, MU 31IMCHIOEMO N Pa3iB OJINH
i TOit caMuil eKCIIEPUMEHT, Y PEIYILTATI SIKOI'O OJEPKYEMO N 3HAUEHD
BEJINYUHU & : T, Z9,...,%Ln. LIPUAHATO MHOKWHY BCIX MOXJIUBUX
3HAYEHDL BUTTAKOBOI BETMIWHY { HA3WBATH T€HEePAAbHOIO CyKYTIHI-
CTIO, & OJIEPKaHI B Pe3YABTATI N eKCTIEPUMEHTIB YACAA L1, L2, ..., L
— BUOIPKOIO 3 1i€l CYKYIHOCTI.

OCKiBKY YMOBU €KCITEPUMEHTY BBAXKAEMO HE3MIHHUMU, & PEe3y/Ib-
TaTH €KCIEPUMEHTIB HE3AJEXKHUMI OJUH BiJ OJHOTO, TO PE3YILTATH

7, EKCIIEPUMEHTIB X1, X2, ..., Ty € HE3AJEKHUMHI B CYKYITHOCTI BUMa-
KOBUMH BEJINYMHAMHE, 110 MAIOTL OJIHY # Ty camy (DYHKIIIO PO3IOIIITY
F.

Bubipka Moxke 3anucyBaTucs y BUIJISL BapialiiftHoro psay abo y
BUIJISIJ CTATUCTHYIHONO Dsjly. Bapiamitinum psaaom Bubipku 1, To,
.. .; Ty, HABUBAETHCH CI10Ci6 11 3amUCy, TPU AKOMY €JIEMEHTHU BIIOPSIIKO-
BYIOTBCS 33 BEJIHUHHO0, T00T0 3anucyorsbes v sursai (0, 23, ..
aj(k), e W < z <...< k). Pispung mixk MakcuMaJJIbHAM 1 MiHi-
matbnM enementamu subipku £*) — (1) = w nasusaerbes posma-
xom Bubipku. Hexait y Bubipiii o6cary n eneMeHT x; 3yCTPIidaeThes

n; pasiB. Yucao n; HA3UBAETHCSI YACTOTOIO eleMeHTa x;. OueBuaHo,
k

1110 Z n; = n. CTaTHCTUYHUM PAJIOM HA3HUBAECTLCS TOCTITOBHICTD
=1

nap (x;,7;). 3aIUCYIOTh CTATHCTHIHWH Psifl Y BUNISIL TaOJIUIT, mep-

it PAAOK FKOI MICTUTHL €IeMEHTH X;, a JAPYTUi — iXHAl JacTOTH 7;.
Ilpuknan 1. 3anucarn y Burnaai BapianifiHOro 1 CTATHCTUYIHOTO psi-

nis BUbGipKy 5, 3, 7,10, 5,5,2,10,7,2, 7, 7, 4, 2, 4. 35alitn po3Max BUOipKu.
< Ob6csr Bubipku n = 15. BnopsiikyBasiiim enemMenT BUGIPKU 32 RETN-

YUHOIO, JiCTaHEMO Bapiarifinuit psi

2,2,2,3,4,4,5,5,5,7,7,7,7,10, 10.

Po3max subipku w = 10 — 2 = 8.
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CrarucTuanuii psif 3alIUCYETHCI V BUTIAIL TabIHI

z; | 2134|5710
n; | 311234 2

st KOHTPOIO TPABUILHOCTI 3aIUCY 3HAXOIUMO Z n; = 15.>

Ilpw Benukomy obcsz3i Bubipkm i1 efemMeHTH O0’€IHYIOTL Y I'PY-
i (PO3psan), MOAAIOYHN PE3YIBTATH JOCTIB Yy BUMVIS/IL TPYIOBAHOTO
CTATUCTUIHOTO paxy. JIjist IbOro iHTEPBA, SIKU MICTUTH yCi eJieMeH-
T BubipKY, po30UBAETHCI Ha k YACTUHHUX 1HTEPBAJIIB, IO HE TIEPETH-
HatoTbCsd. QOUNC/TeHHsT 3HAYHO CIPOIIYIOThCS, SKIO YaCTHHHI IHTep-
BAJIM MalOTh OJJHAKOBY NOBXKUHY h & w/k. Mu posrignaruMemMo came
Takui Buna oK. Ilicjast Toro, sik YacTUHHI iHTepBain BUOpaHi, 3HAXO-
IATH 9aCTOTH — KiMBbKICTh 7i; €IeMEeHTIB BUOIpKH, 1K1 IOMAIH B i-i
iHTepBaa (esieMenHT, KU 36Ira€ThCS 3 BEPXHBOIO MEXKEI IHTEPBAILY,
BIIHOCATBLCS [0 HACTYTIHOrO iHTepBasy). OepKaHui CTaTHCTAIHU
DS Y BEPXHBOMY DSJIKY MICTHUTH CEPEIUHU L; IHTEPBAJIB TPYIlyBaH-
Hd, & HIKHINT — 9acTOTH n;.

V zanexHocTti Bij obcary Bubipky 4MCI0 iHTEPBAJIB FPYIYBaHHS

k Geperbcs Bix 6 o 20. Tlopsax 3 yacToTaMu OJIHOYACHO MiJ[PAXOBY-
i

FOTBCS TaKOXK HAarpoMasKeH JaCTOTH E 7j, BLAHOCHI 9aCTOTH N; /n
j=1

T
i HarpoMaJiKeHi BiTHOCHI 4acTOTH an/n, i €{1,2,...,k}. Onep-
j=1
JKAHI PEe3YIBTATH 3BOJATHCA B TAOUINT0, KA HA3UBAETHCS TabIHIEIO
JaCTOT IPyHoBaHol BUOIPKU.
Baysazkentst. [Ipu mo6yn0Bl IHTEPBAJILHOTO CTATUCTUIHOTO Pd-
JIy JTOBKUHY YACTHHHOTO IHTEPBATY 00UHMCIIOITE 38 (hOPMYIIOI0

. 2k — 21
143,322-Ign’
k)

ne (Y — majivenmma Bapianta, £8) — HaiiGlbIa BapianTa, a n — 06CAT
BUbipKH.
Ilpuknan 2. Ilogarn Bubipky 55 cnocTepekeHb y BUIMIAI] TabmIi

9aCTOT, BAKOPUCTOBYIOUN 7 1HTEpBAIiB IpylIyBanis. Bubipka:
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17 19 23 18 21 15 16 13 20 18 15
20 14 20 16 14 20 19 15 19 16 19
15 22 21 12 10 21 18 14 14 17 16
13 19 18 20 24 16 20 19 17 18 18
21 17 19 1r 13 1v 11 18 19 19 1T.

< Posmax Bubipku w = 24 — 10 = 14. JloBxxuHa iHTEpBAILY
h = 14/7 = 2. PesynpTaTy IPyILyBaHHs 3BEIEMO B TAOJIHUIIO

Ho- Tarep- Cepe- | Yacro- | Harpo- Bizn- Harpo-
Mep BaJIA JUHA ™ MaJiKe- | HOCHi MaJIK.
inTep- inTep- Hi qac- BiJTH.
BaJy BaJy YacTo- TO- YacTo-
™ ™ ™
7 I; T; n; an n;/n an/n
j=1 j=1
1 [10, 12) 11 2 2 0,0364 | 0,0364
2 12, 14) 13 4 6 0,0727 | 0,1091
3 [14, 16) 15 8 14 0,1455 | 0,2546
4 [16, 18) 17 12 26 0,2182 | 0,4728
5 [18, 20) 19 16 42 0,2909 | 0,7637
6 [20, 22) 21 10 52 0,1818 | 0,9455
7 [22, 24 ] 23 3 55 0,0545 | 1,0000
>
IlosiroHOM 4YacTOT TPYIOBAHOI BUOIPKM HA3WBAECTLCS JIAMa-
Ha 3 BepumHaMu B Toukax (z;,n;), ¢ € {1,2,...,k}. Ticrorpa-

MOI0 YACTOT T'PYNOBaHO! BUOIpKM Ha3WBaeThCd cxipuacra ¢dirypa,
CKJIQJIEHA 3 NPAMOKYTHUKIB, MOOy/JI0BaHMX HA IHTEpBa/IaX IPYIyBa-
HHsl TaK, IO TJIOMIA KOXKHOI'O NPIMOKYTHUKA JIOPIBHIOE YaCTOTI Ny,
i € {1,2,...,k}. BBigcu BUmIMBaE, MO IWIOMA TICTOIPAMU YaCTOT
JopiBHIOE 00csiry BUGIpKU 7. Y TOMY BUIIAJKY, KOJU JIOBXKHHU BCiX
IHTEpBAJIIB OJHAKOBI Ta JOPIBHIOIOTL f, BUCOTH NPSIMOKYTHHKIB HO-
piBaOIOTE Ay =n;/h, i € {1,2,...,k}.

Amnasoriuno 6y/yeThCA TOMTOH 1 TiCTOTpaMa BIIHOCHUX YaCTOT

rpynoBanoi BubipKu.
Ilpuknan 3. IloGynysaTu moMiroH i ricTorpaMmy 4acToT I'DYIOBAHOL
BUOIPKHY 3 IPUKIALY 2.
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< 3a pe3ysbTaTaMu IPYIyBaHH MTOOYAYEMO ITOMINOH 4aCTOT 1 ricTorpamy
4acToT.

n; n;

16 16 M

14 14

12 12

10 10

8 8

6 6

4 4

2 2

O 11 15 19 23 &3 O 12 16 20 24 x;

>

Po3mogisioMm BubipKu Ha3snBaloThL TUCKPETHUH PO3IOLLI, B SIKO-
My KOXKHOMY 3 YHCEeN X1, T2, ..., T, BLANOBINae #MoBipHiCTH 1/1.
OyuKIi€o po3roaiiy subipkn (abo emnipudHo (YHKITIEHO
PO3TIOILITY) € o
F,(z) = —, z€R. (1)
ZIIZ<CC n
Ouenuno, mo Fy(z) =0 upu < (U i Fy(z) =1 upu z > (™).
Ha mpomixky (x(l) , a:<">] F, € HECTIa IHOO KYCKOBO CTAJIOK (DYHKINET0.
Ilpuknam 4. IloGyanysaru rpadik emmipuaaol (QYHKIII PO3IOILILY
s BUOIpKHY 3 IPHKAALY 2.
< [Togamo BUOIPKY y BUIVISAL CTATUCTUYHOTO PsLLy

x; |10 (11 1213 | 14 | 15| 16 | 17
ng; | 1 1 113|143 |67

z; |18 |19 | 20|21 | 22 | 23 | 24
ni | 71916 |41 1 1

Ockinbku (1) = 10, a 2055 = 24, 10 F,(z) = 0 mpu = < 10 i F,(z)=1
npu x > 24. ns inrepsany (10, 24] emnipuany dbyrKIiio 6yayemo 3a dbop-
myunoro (1):

1 26
v <1l Fo(r)= 2 =0,018  x<18, Fo(z)= o =0,473;
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2 33
r<12, Fy@)= - =0,036 <19, Fu(z) =3 = 0,600
3 42
T<13, Fu@)= - =0,054  ©<20, F(z)=-=0,764
6 48
<14, F,(z)= 5= =0, 109; <21, F,(z)= 5= =0,873;
10 52
x <15, F,(z)= 5= =0, 182; x <22, F,(z)= E = = 0,945;
13 53
x <16, F,(z)= 5= =0, 236; x <23, F,lz)= 5= = 0, 964;
19 54
x <17, F,(z)= 5= =0,345; <24, F,(z)= ¥E = = 0,982;
55
x>, Fi(o)=2=1
F,
1 -t
0,8
0.6 -
0,4
0.2 -
O 1: 12 14 16 18 20 22 24 T

AXIIo M MaEMO CTATUCTUIHHUN DAL, TO YUCIA

%

3|'—‘
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k k
1 1
5% = - E ni(z; — )% = - E n;x? — (z)?
i=1 =1

Ha3MBAIOTHCA BIJANMOBIZIHO BUOIPKOBUM cepeaHiM i BUOGIPKOBOIO
JUCIIEPCiero.

Bonu € ToukoBUME OHIHKaMU BiAMOBIIHO MaTEMaTHYHOrO CIOIIBaA-
HHST Ta gucnepcii renepanbHol cykynmocti. Ilopss 3 S? po3rsiaiorh
sunpasyeny (nescymeny) ominky S = n/(n — 1)52.

Ouninku T i 512 € CITPOMOXKHUMHK # HE3CYHEHUMHU OIIHKaMK MaTe-
MAaTHYHOTO CHOJIIBAHHS Ta JIUCTIEPCil BiATIOBIIHO.

Ax xapaKTepuCTUKN BapialifHUX PaiB BUKOPUCTOBYIOTH TAKOXK
MediaHy i Moay.

Menianow Me Ha3MBaeThCA BapiaHTa, KA € CEPEIMHOK) CTATH-
CTUYHOTO Bapiarifiaoro psay. fAxiio obcsr subipku n = 2k — 1, To
Me = zp; agkmo w n = 2k, to Me = E(ik + xp1).

V BUMajKy iHTEPBAJIBHONO CTATHCTUYHOTO PO3IMOJLITY

1
Me =gy 1+ p 20— D=L
nm
Jle zo — IM0YaTKOBE 3HAYEHHS MEJIIAHHOIO IHTepBaJly, TOOTO iHTEpBa-
JIy, SIKVH MICTUTH Mejiany; Sj,—1 — HarpoMa/KeHa 4acToTa IHTePBa-
Jly, sSIKHI Iepeslye MeAlaHHOMY; 7, — JacTOTa MeJiaHHOIO IHTepBaJLY;
h — noBxXWHAa MeJiaHHOrO iHTEpBasy; n — obcar cykynHocri. Homep
MeJlaHHOTO IHTePBAJY BLANOBIIA€ IHTEPBATY, HATPOMAJIKEH, YaCTOTa
SIKOTO JIOPIBHIOE ab0 TEPEBUIIYE MTOJOBUHY CYMU YacTOT

io+1

7
257Ufggl< §:7U.
Jj=1 Jj=1

Mogoio Mo CTaTHCTUYIHOTO DO3MOMLTY HA3WBAETHCS BapiaHTa,
sIKa Ma€ HaUbLABIIY YacToTy. fIKINO MaeMo iHTEPBAJIbHUNE CTATUCTH-
qHUH PO3MOMLA, TO

Ty — Njg—1
(nig — Mig—1) + (Mig — Mig+1)”

Mo=z0+h
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e g — MOIATKOBE 3HAYEHHST MOJAJILHOTO iHTepBady, TOOTO IHTEPBA-
Jy, SIKAU MICTUTB MOLY; ;, — JACTOTa MOJATLHOI'O IHTEPBAJLY; T, —1
— YacToTa 1HTEPBaJy, IO NEPEAYE MOTAIBHOMY; Tjo+1 — JACTOTA 1H-
TepBay, HACTYIIHOrO TICAS MOJAAJBLHOrO; i — MOBXWHA MOJAJBLHOTO
inTepBaJy.

ITpuknan 5. O6umcauTn MeniaHy Ta MOLY CTATHCTHYHOIO POSIIOALILY
KIJIbKOCTI IPOJIAHOIO B3YTTA (32 PO3MIpOM)

x; | 36 | 37 | 38|39 |40 | 41 | 42 | 43
ng; | 1 115 | & |17 |21 |18 ]| 8

< Obcar cykynuocri n = 79, To6ro Henapuuti, a Tomy 2k — 1 = 79,
k = 40. Oxe, Menianow Oyae x4g. 1 3HAXOMKEHHS 49 3HAWAEMO HATPO-
Ma/K€eHI YaCTOTH PO3MOILILY

T; 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43
n; 1 1 5| 8 | 17|21 | 18| &

Smy | 1| 2|7 |15|32(53|71|79
j=1

B onepxkanitt Tabauil 3HaAXOAMMO HATPOMAIXKEHY YaCTOTY, siKa MEHIIa
BiJ MOJIOBMHM OOCATY CYKYIIHOCTI, 1 IEpIIy YacToTy, dKa Oiabima 3a Hel.
Bonn popisaioroTs Bianosigao 32 i 53. Orxe, nepiri 32 BapiaHTH 3a CBOEIO
BeIUYMHOIO MeHIi 41, a HacTynHi 21 BapiaHTa, 4Ki MalOTh HOMepH 3 33-T0 J0
53-r0 BK/IHOYHO, HaOyBaloTh 3Hadenns 41. Orxe, meniana Me = x40 = 41.

Hajibinpima 4acToTa HAIIOTO PO3IOALTY AOpiBHIOE 21, 1 BOHA BiamoBigae
apianTi 41. Tomy moma Mo =41. b

Bopasu

O1. V¥ pesynbrati Bubipku omep:xano ducaa: —d, 1, —3, —2, 0, 0,
—3,-3,-2,0,1,2,0,0. [lobynyBaru CTATUCTUIHHUI pPsIJ, HAPUCYBATH
MOJIITOH 1 ricTorpaMy 4acToT. SHARTH eMIIpUIHY (PYHKIN PO3IOILILY.

O2. [lobyayBaru CTATUCTUYHUN Psil 1| HAPUCYBATH IOJITOH JJId
po3noniny po3Mipis 45 map 4oa0BiYOro B3YTTS, IPOJAAHUX Y MAra3nuHi
3a JeHb:
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39 41 40 42 41 40 42 44 40 43 42 41 43

39 42 41 42 39 41 37 43 41 38 43 42 41

40 41 38 44 40 39 41 40 42 40 41 42 40
43 38 39 41 41 42

03. CrocrepekeHHs 38 TOBIMHOK (B MM) 50 CIFOIAHUX TPOKJIa-
JIOK JTQJIH TaKl pe3y/IbTaTH:

0,021 0,030 0,039 0,031 0,042 0,034 0,036 0,030 0,028

0,030 0,033 0,024 0,031 0,040 0,031 0,033 0,031 0,027

0,031 0,045 0,031 0,034 0,027 0,030 0,048 0,030 0,028

0,030 0,033 0,046 0,043 0,030 0,033 0,028 0,031 0,027

0,031 0,036 0,051 0,034 0,031 0,036 0,034 0,037 0,028
0,030 0,039 0,031 0,042 0,037

[TobyayBaTy 3a UMY JaHUMU IHTEPBATBHIA CTATUCTUIHUAN sl 3
OnHAKOBUMY iHTepBasamu (nepiuit inrepsast [0,020; 0,024), npyruit
[0,024; 0,028) i T.1.) i HAKPECJUTH TicTOrpamy.

O4. CrarucTuvyHa CYKYIHICTh MA€ BUIVILAI

61,55 61,59 62,09 63,08 63,97 64,74 65,07
67,12 68,10 69,38 70,21 7021 70,36 7125
71,86 72,00 72,39 7241 7246 7250 72,80
72,84 7344 7493 7546 7565 77,13 77,37
7764 TT.86 77,93 78,03 78,28 78,74 78,97
79,07 79,10 79,34 7934 7934 7940 79,49
79,70 80,02 80,26 80,56 80,65 80,69 81,13
81,32 81,40 81,54 8185 82,27 8271 82,74
82,78 83,03 83,05 83,59 83,68 83,74 83,78
83,96 84,98 8518 8532 8564 8571 8584
86,01 86,03 86,05 86,11 8648 86,94 86,98
87,38 8747 8759 87,89 8803 88,04 88,11
8824 8889 90,34 90,40 90558 90,73 90,76
92,51 92,72 9294 9458 9506 9573 96,11
96,34 96,55.

CxacTu IHTEPBAILHUNA PSIT PO3MOALILY, SHAWTH eMIIpUIHy (hyH-

155



KITI0 PO3MOALIY, & TAKO0XK UMCIOBI XapaKTEPUCTUKHU, BISIBIIIH

g W=
143,322 -lgn

O5. ¥ pesysbrari jocainy Bunagkosa seanunna ¢ nabyna 3Ha-
Jenn: 2, 5,7,1,10,5,9,6,8,6,2,3,7,6,8,3,8,10,6,7,3,9,4, 5,
6. Tpeba :

1) 3HaliTH CTATECTUIHUI PO3MOALT BUOIPKM;

2) mobyyBaTH TOJITOH 9aCTOT.

06. VY pesyarrari BunipoOyBaHb HellepepBHA BUIIAIKOBA, BEJIUIUHA
& mabysa 3vadgenns: 16, 17,9, 13, 21, 11, 7, 7, 19, 5, 17, 5, 20, 18, 11,
4, 6, 22, 21, 15, 15, 23, 19, 25, 1. Tpeba :

1) ckacTh TAGIUIEO CTATHCTHIHOTO PO3MOLTY, PO3OMBIIH TPOMI-
)oK [0;25] Ha T'9Th PO3PSIZIB, TKI MAIOTH OJHAKOBI JOBKUHHU;

2) mobyLyBaTH TiCTOTpaMy JaCTOT.

O7. 3uaiity eMmipuIHy QYHKINO 38 TAKAM POITOILIOM BUOIPKMA:

z; | 1 | 416
ni; | 10 1 15 | 25

O8. Tlicast m’a™v BUMIpIOBaHb JOBXKWHU CTEPIKHS OJHKM ITPHIA-
noM (6e3 CHCTeMATHYHWX NOMHJIOK) OJ€P’KaHO Taki pe3ysiprard (B
MM) : 21 = 92; o = 94; 23 = 103; x4 = 105; x5 = 106. 3raiitn :

a) BUOGIPKOBY CEPEJIHIO JIOBXKUHY CTEPXKHs; 6) BUDIPKOBY 1 BUIIDABIICHY
JIUCIIEPCITO TTOMUJIOK TTPUIATY.

09. Ha 3aBoxi 6y/i0 mpoBejieHO KOHTPOJbHE BuMipioBaHHst 200
OJIHOTHUIIHUX JleTajeit. Pe3ynbrarn, 3706y Ti miciast rpynyBaHHs, HaBe-
JIeHO B TalJIUIT, e Y HEePIIOMY PANKY BKa3aHO CEPeIUHU 1HTEPBaJIIB
(mmpurom 0,1 MM), & y ApyroMy — 4HCIO PE3YAbTATIE BUMIPIOBAHHS,
110 TOTPANUIK Y 1ielt iHTepBaI:

7: 13,7138 394041424344
n; | 1 | 22|40 | 79 |27 | 26 | 4 | 1

Suaiity BUOIPKOBI CEpeJIHE 1 AUCIIEPCi0, a TAKOXK HE3CYHEHY OIliH-
Ky JHcTepcii.
010. 3a maauMu 9O0THPLOX BCTYIHUX ICHUTIB CKIageHa TabJIHIIsT

156



Cyma
Gamis |12 |13 |14 | 15|16 | 17 | 18 | 19 | 20
K-crp
abiryp. | 1 | 3 | 7 [15]21 |30 12| 8 | 3

BuatiTy BUOIpKOBE cepesHe Ta BUOIPKOBY JMCIEDCIIO (3CyHeHy i
HE3CYHEeHy ) /I BUMAIKOBOI BenuuHu & — cyMu GasiiB.
O11. 3apaH0 CTATUCTUYIHUN PA;

wi2578_2)xi56710
ni | 34165/ n; | 4158 2

1)

SHaNTH YMCIOBI XapaKTEPUCTUKU 1 NOOYIyBaTH eMIIpUIny hyH-
KIIIO PO3MOJILTY Ta TOJITOH HaCTOT.

0O12. Jlaa iHTEpPBaJIBHOTO CTATUCTUYHOIO PO3NOALITY POOITHUKIB
3a gacoM (y xB.), sTKWil 3aTpadaeThest HA 0OPOOKY ofHieT JeTali

I 110:2) [ [2;4) | [4;6) | [6;8) | [8; 10) | [10; 15]
n: | 133 | 237 | 373 | 362 | 270 125

3HANTH MeIiany Ta MOTY.
013. O6uuciauru BUOIPKOBI CepeIHE 1 AUCIEPCII0, MOLY 1 MeIiaHy
71T BUOIPKU:

I; 112;4) | [4:6) | [6;10) | [10; 16) | [16; 20]
n: | 2 8 35 40 15

0O14. llobyayearu emmipuday (QyHKIHIO PO3MOLTY i TIOJIN0H Ya-
croT. 3HaiiTy BUIOPKOBI ceperHe i JAUCIEPCio, MOAY 1 MemiaHy s
Bubipku:

z; |0[1]3]5|6
n; 524415

C1. TIposoguiuck Bunpobysarts aytimnBocti 40 OTHOTUIIHUX Da-
gionpuiimadis. PesyapTaru BUIpOOyBaHb MiCJIs IPYIIYBAHHS IOJAHO B
TabIUIsAX, 1€ B IEepIIOMY PAAKY JAHO IHTEpBaJu dyTauBocTi (y Mik-
POBOJIBTAX), ¥ APYTOMY DAIKY — YHCJIO TPUHMAYiB 3 UYTIUBICTIO Yy
X IHTEPBATAX:
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I; | [75; 125) | [125; 175) | [175; 225) | [225; 275)

g 0 1 5 9

I; | [275; 325) | [325; 375) | [375; 425) | [425; 475)

i 6 6 2
I; [ [475;525) | [625; 575) | [575; 625) | [625; 675) | [675; 725]
n; 2 0 0 1 0

Ilobynysaru dyuKio po3noginy Bubipku, obuucauru BUGIPKOBY

CEPEHIO Yy T/IMBICTE 1 BUOIPKOBY JIUCHEPCito (HE3CYHEHY OIHKY ).

C2. 3 Meror BU3HAYEHHSI CEPEIHLOI BPOXKANHOCTI MIMEHUIN Ha
mwrommi 500000 ra mposegeno BuOIPKOBE BUMIPIOBAHHS BParKaiiHOCTI

Ha 2500 ra. Pe3ysbrar BUMIpIOBAHb TIOAAHO y TAOJIMII

Bpox.
31ra | [15;17) | [17;19) | [19; 21) | [21; 23) | [23; 25) | [25; 27]
Kinbk.

ra 100 300 500 700 600 300

SuaiiTy BUOIPKOBY CepeIHIO BPOXKANHICTL 3 TeKTapa 1 BUOIPKOBY
Jucnepciro. 3HaiTH HMOBIPHICTE TOTO, IO CEPEeIHS BPOXKANHICTL 3

500000 ra Bigpizusgerbest Bia BubipkoBoi He Oijibine, HiXK HA 9 KT

JlomaritHe 3aBIaHHA

J1. IlobyayBaTn JNUCKPETHUN CTATUCTUIHUE DsiJl i HAKPECIUTH
noiron posnoainy 60 abiTypienTis 3a uucaom 0aJiiB, OEPKAHUX HU-

MHIHlBCTYHHHXiCHHTaX

20
21
17
20

19
24
22
21

22
21
20
18
23

24
18
16
22
21

21
23
22
23
19
25

18
21
18
21
22
21

23
19
20
25
21

21.
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17
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19

20
24
21
20
20

16
21
17
19
23

15
20
19
21
22

23
18
20
24




J2. [Parnecar cnocTepeykeHb 33 KUPHICTIO MOJOKA JAJIU TaKi
pesynbratu (B %):

3,86 4,06 3,67 397 3,76 361 396 404 384

394 3,98 357 3.87 407 399 3,69 3,76 3,71

394 382 4,16 3,76 4,00 346 4,08 3,88 4,01

393 3,71 381 4,02 4,17 3,72 4,09 3,78 4,02 °

373 352 389 392 418 426 403 4,14 3,72
433 382 403 3,62 3091.

[lobyayBaru 3a UMW JAHUMHU IHTEPBAILHUN BapiamiiHuil pam 3
piBuuMu iHTEpBasamu (nepruii intepsan [3,45; 3,55), apyruit [3,55;
3,65) 1 T.a1.) 1 HAKPECTUTH TICTOrpaMy.

3. 3 renepanbhoi cykynHocTi 3pobsieno ubipky obesry n = 60:

z | 1] 3] 6|26
n; | 8140 | 10| 2

Suaiity BUOIpKOBEe cepeane, BUOIPKOBY JUCIEPCIIO Ta BUIIPABICHY
BUGIPKOBY JIUCIIEPCITO.

J4. Y pesyinbrarti Bubipku omep:kano duciaa: —3, 2, —1, —3, 5, —3,
2. BHafiTn eMuipuuHy (hyHKINO po3noainy Ta mobyayearu i1 rpadik.

J5. Huxue HaBeJIeHO Pe3yIbTATH BUMIPIOBAHHS 3pOCTY (B €M)
BI/IH&,ZL—KOBO Bigibpannx 100 cTymeHTis:

3pict [154; 158) | [158; 162) | [162; 166) | [166; 170)
Yuciio
CTYIEHTIB 10 14 26 28

3pict [170; 174) | [174; 178) | [178; 182]
Yuciio
CTYIEHTIB 12 8 2

Suaiity BUOIpKOBEe cepeane, BUOIPKOBY JUCIEPCIIO Ta BUIIPABICHY
BUGIPKOBY JIUCIIEPCIIO 3POCTY OOCTEXKYBAHUX CTY/AEHTIB.

J6. Y Biaalal TeXHITHOr0 KOHTPOJIO 6ya0 BuMipsano 200 BTyI0K
3 HZ@, BUT'OTOBJIEHOI OJHUM aBTOMATHYHMM BEPCTATOM. Y TabJIHI
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JIAHO BIAXWJICHHS JiaMeTpiB Big HoMiHaTY (y MiKpOHAX) MCJsT TPyITy-
BAHHS

Mexi
pipatens | [-20, —15) | [~15,-10) | [=10,=5) | [-5,0) | [0,5)
0 7 11 15 24 49
Mezki
Bigxunens | |5,10) | |10,15) | [15,20) | |20,25) | |25,30] |
7 41 26 17 7 3

SuaiiTy BUOIPKOBE CEpEIHE Ta HE3CYHeHy OINHKY HMCIEpCil s
WX BLAXUJIEHb.

7. 3 mapril cranepux mwiamok 3pobieno Bubipky obcsarom 200
ONMHUD i PE3YJILTATH BUMIPIOBAHHS TOBIIMHU ILIAIIOK 3TPYIIOBAHO
B 12 inrepsaais mupunroo 0,02 vv. Pesyabraru HaBegeHo B TabJmIl,
e B IEPIIOMY PSAKY 3aIUCAHO CEPEIVHM IHTEPBAJIIB T;, & B APYTOMY
7; — YMCJIO TJIATIOK, TOBIIMHA SIKAX MICTUTBCS ¥ IILOMY 1HTEPBAJII

z; | 14,41 | 14,43 | 14,45 | 14,47 | 14,49 | 14,51 | 14,53 | 14,55
n; | 2 2 8 9 9 14 | 41 76

z; | 14,57 | 14,59 | 14,61 | 14,63
n; | 21 11 1 3

Suaiity BUOIPKOBI cepene i AUCIEPCito, a TAKOXK HE3CYHEHY OIIH-
Ky aucrepcii.

x; (1111213 |14

n; | 4 1 3 2

SHaATH eMIIPUIHY HYHKIIIO POIMOALTY Ta TMOOYayBaTH 11 rpadik.
9. 3anano CTaTUCTUYHUE DT

8. Mauo posmoain subipku

$i2456_2)$i25
n; | 8191013 7,

~J
o

1)

w
—
W

10
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z; | 6812115
n; 213110 5

3)

SHafTH YMC/IOBI XapaKTEPUCTUKU 1 MOOYIyBATH eMIipudHy (hyH-
KITII0 PO3MOJILTY Ta TOJITOH HaCTOT.

J10. Craructraauii PO3MOII BOJOKOH OABOBHU 33 JOBKUHOIO
(MM) Mae BUTJIAT

z; |69 | 12|15 | 18 | 21 | 24 | 27
n; | 3127 |60 |8 | 108 | 127 | 153 | 172

z; | 30 | 33|36 |39
n; | 146 | 82 | 33 | 4

SuaifiT JUIs HBOTO MeJIIaHy Ta MO.LY.
J11. Obuucanru BUbipKOBe CepeiHE, JUCITEPCI0, MOY 1 Memiany
s BUOIpKU

I; | [=2;0) | [0;4) | [4;6) | [6; 10]
ni | b 10 | 20 15

z; | 30 | 33|36 |39
n; | 146 | 82 | 33| 4

Biagnosiai

O1.
( 0, z<-5,

1/14, =5 <z < -3,
2/7, =3 << -2,
F,(z)= 3/7, —2<z<0,
11/14, 0<zx <1,
13/14, 1<z <2,
L 1, z>2

x; | 37 | 38|39 |40 | 41 | 42 | 43 | 44
ng | 1 3|5 |8 12|19 |5 2 |

2, | 5] 3] —2]0[1]2]
ni| 1| 3| 2 |5]2]1]

02.
03.
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I; 1]0,020; 0,024) | [ 0,024; 0,028) | [0,028; 0,032) | [0,032; 0,036)
n; 1 4 22 &
I; |]0,036; 0,040) | [0,040; 0,044) | [0,044; 0,048) | [0,048; 0,052]
n; 7 4 2 2
0Od4.
I; | |61,55; 66,55) | | 66,55; 71,55) | |71,55; 76,55) | |76,55; 81,55)
n; 7 7 11 27
I; | [81,55; 86,55) | [86,55; 91,55) | |91,55; 96,55]
n; 23 16 9
(0, z < 64,05,
0,07, 64,05 <z < 69,05,
0,14, 69,05 <z < 74,05,
Fo(z) = 0,25, 74,05 <z <79,05,
Y 0,52, 79,05 <z < 84,05,
0,75, 84,05 <z < 89,05,
0,91, 89,05 <z < 94,05,
L 1, x > 94,05;
7 = 80,85; 5% = 66,62; S = 67, 29.
o5, L% 112(3|4|5|6|7|8]|9]|10
I |11 2131135332 2
06 I | [05) | [5,10) | [10,15) | [15,20) | [20,25]
| n; 3 5 4 8 5
0, z<1,
) 0,2, 1<z<4
O7. Fufz) = 0,5, 4d<2<6
1, x>6.

08. 7 = 100; S = 34; §? = 42,5. 09. & = 4,004; 5% = 0,0159;
S? =0,0160. O10. T = 16,48; S% = 0,4896; S? = 0,4945.
O11.1) = 6; S? = 4,33; S? = 4, 585;

F,(x)

0,

1/6,
7/18

x <2,
2<z <5,

, b<ax <7,
13/18,
1

7T<x <8,
, T >8.
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92) 7 =6,63; S2 = 1,935; 52 = 2, 0425.

0, x <5,
4/19, 5 <z <86,
F,(z)= 9/19, 6<z<T,
17/19, 7 <z <10,
1, x> 10.

012. Me=6,04; Mo = 5,85.
013. 7 =11,32; S = 14,7; Mo =11; Me = 10, 75.

0, z <0,
5/20, O<z <1,
_ 7/20, 1<x<3, _ e . ..
014. F,(z) = 11/20, 3<z<5, T =3,2; 57 =5,96; Mo = 3;
15/20, 5<z <6,
1, z > 6;
Me = 3.
Cl1.z=323,75; S? = 108. C2.z =21,84; S? = 6,64;
0,09+/2500
P{la—21,84] < 0,09} = 2& | Z——— | =28(1,75) = 0,919.
{la —21,84] < 0,09} (m>()
m z; |15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
Nns | 1 2 4 b} 6 | 10| 13| 7 6 4 2 |
2.
I; |13,45;3,55) | [3,55;3,65) | [3,65;3,75) | [3,75;3,85) | [3,85;3,95)
n; 2 3 7 & 9
I; | [3,95;4,05) | [4,05;4,15) | [4,15;4,25) | [4,25;4,35]
n; 11 5 3 2
J13. 7 =4; S? = 18,67; S = 18,986.
0, <=3
3/7, —-3<zx< -1,
4. Fp(x) =< 4/7, —-1<az<2,
6/7, 2<zx<5,
1, x> 5.
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66; S? = 33,44; S? = 33,778. 16. T = 4,3; S? = 92,25.

A5.z=1
J7. & = 14,54; S? = 0,0015; S? = 0,00149.
8.
0, x <11,
0,4, 1l<z<12,
F.(z) =< 0,5, 12<2<13,
0,8, 13<z<14,
1, x> 14.

J19.1) 2 =4; S2=1,8; 52 = 1,86,

07
4/15,
17/30,
9/10,

17

F,(x)

2) =6,61; S =2,03; S = 2,15,

07
1/6,
2/9,
4/9,

17

F,(x)

3) 7 = 11,56; S = 8,0475; S = 8,471,

J10. Me =24; Mo = 27.

x <2,
2 <z <4,
4 <z <5,
5<x <6,
z > 6.

x < 2,
2 <z <5,
5<z <7,
7T<z <8,
x> 8.

x <6,
6 <z <8,
8 < x <12,
12 <z < 15,
x > 15.

J11. 7 =4,7; S =8,01; $2 = 8,17; Me = 5; Mo = 5, 33.
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Tema 17. InTepBajbHI OMIHKYU IJIs
MaTeMaTUYHOr0 CHOAIBAHHA 1 cepeaHBbOro
KBaJApaTUIHOIO BiaXujieHHST

TOoUKOBI OIIHKM TapaMeTpiB PO3MOALILY (MaTeMaTUIHOrO CIIOJi-
BaHHS | qucnepcil) MOXKHA B3sTH 33 TTIOYATKOBI OPIEHTOBHI Pe3yJIbTaTH
0BpPOOKY CIIOCTEPEKEHD. 1X HemoMiK vV TOMY, IO HEBIIOMO, 3 AKOIO TO-
YHICTIO BOHW BU3HAYAIOTL OIIHIOBAHUM MapaMeTp. ZKINo mpu BeUKO-
MY UMCJIi CIIOCTEPEKEHD 1151 TOYHICTD € JIOCTATHBOK JIJI8 MTPAKTHIHHX
BUCHOBKIB, TO JiJisT BUOIPOK HEBEJIMKOTO OOCSTY MUTAHHS TOYHOCTI OIIi-
HOK € ICTOTHUM.

TlocTapiena 3aja9a B MaTeMATHYHIA CTATHCTHIN DPO3B’ SI3YETHCS
tak. Hexait C — meBimoMuil nmapaMerp po3nojiay. 3a 3pobJeHo BU-
OIPKOI0 3HAXOJATHL 33 NEBHUMH NPABUJIAMHU YUCIA Y1 1 Yo Tak, 1100
BUKOHYBaJIaCh HEPIBHICTH

P{C € (v1;72)} = B

Ywmcsma vy 1 y2 HA3WBAIOTH HAOIMHUMU MeEXKaMU, a 1HTEPBAJ
(v1;v2) — HazmifinuM iHTepBasoMm g napamerpa C. Yucno [ mHa-
S3UBAETLCS HATINRHICTIO 3pO0JIEHOT OIIHKM.

OckiibKE 9uCHa 1 1 Yo 3HAXONATHCS 3a B3ATOI0 BUDIPKOIO, TO
BOHHM € PYHKIUSIMH BiI %1, T2, ..., Tn 1, OTIKE, € BUMAIKOBUMH Be-
JIUGUHAME, & TOMY HaJifHWH iHTEpBas (7y1;7y2) TaKOXK BUIATKOBHIL.
Bin moxe nakpusarn nmapamerp C (nesre uucio) abo ni. Came Tax
i posymitors Bunazakosy mogio {C € (y1;2)}, sKa IOIAraE B TOMY,
110 HaAlMHKi inTepBa Hakpupae duciao C.

Hexait 21, x9, . . ., T, — BUOIpKa 3 reHEepaJbHOT CYKYITHOCTI BEJIMYHU-
HE &, pO3MOAIIEHO] 33 IIEBHUM 3aKOHOM 3 MATEMATHIHUM CIIOMIBAHHSIM
a i qucnepciero o2, Tosi, SIK BiIOMO, Z1, X9, . . ., Ln € CYKYNHICTIO 3Ha-
4eHb, HAOYTUX 72 B3aE€MHO HE3AJEKHUMMU, OJIHAKOBO PO3MIOLIIEHUMEI
BUIAJKOBUMHU BeamumHaMu &1, &2, ..., &, M0 MAIOTL MAaTEMATHIHE
crnofiBaHHs a 1 aucnepcieo 0. ToMy 3a IEHTPAIBHOI0 TPAHUUIHOIO
Teopemoro v dopmi Jlingebepra-Jlesi npu n — oc

P{]E—a| < %m} — 28(z), z > 0,
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ne © — dbyukiia Jlamnaca.
3BijicK BUILIMBAE, 110 TIPH JTOCTATHRO BETUKOMY 1

P {|§: —a| < %x} ~ 20(z),

Tobro mpu HagiitHoMy piHi 8 = 2®(xg) HaxifinuM iHTEpBaSOM AJIS
MaTEMATUIHOIO CHOJIIBAHHS 0 € TPOMIXKOK

_ g 4 o
T——=x8; T+ —=x5].
NV
Ockinpky ¢, K TPABUIO, HAM HEBiJoMe, TO HOro 3aMiHIOIOTH Be-
manroo Sq. Ipu npomy ans Hagiitnoro pisust § = 2®(zg) s a
6epyTh HaJiiiHUI iHTEpPBAI

_ 5 . S
T— ——28; T+ —x5 ] .
N
Axmo obcar Bubipky HegocTaTHbo Benukmit (n < 30), To manmit

IHTepBaAJ He 3acayroBye 3HauHOol JoBipu. Toxl B mpoMy BHIAIKyY Oe-
PYTB iHTEDBAT

5 bz Sy y
(x VRN ‘*) |

ne tg = t(fB,n) — 3HaveHHs, sike Geperbest 3 Tabsui posnoaity Crbio-
nenta (rabanus 5).

Ilpuknan 1. Hexali iz 3nagennh BUNAIKOBOI BENMUYHHE, POSTOMITICHOL
33 HOPMAaJILHUM 33KOHOM 3 HEBIOMUM MATEMATHYHUM CIOIIBAHHSIM (1, 3DO-
6aeHa BubipKa obcaroM n = 25, A IKOT cepeane apudmerndne T = 12,7, a
BUGIpKOBa BUIpaBeHa guciepcia S7 = 0,25. 3uaiinemo HaIiitnuil inTepsan
I mapaMerpa a 3 Hajifinicrio S = 0,95.

< 3 tabmuui posnoainy Crewogenta g § = 0,95, n = 25 3HaxX00MMO
tz = 2,064. Orxke, Hazilti Mexi Taki:

0,5

S1
F— lts=12,7—2,064- = ~ 12,5,
T \/’Eﬁ E] bl 5 H
St 0,5
T+ —ig =12,7+2,064- — ~ 12,9,
m+\/ﬁﬁ ’ + ’ 5 )
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a MareMaTWyHe CIOAIBAHHA @ HAKPUBAETHCA HaiifiHum inrepsasnom (12,5;
12,9) 3 naaiituicrio 0,95. Moxkna ckaszaru, mo a =~ 12,7 3 Tounicrio go 0,2
i HamiftaicTio 0,95 . >

Hagiiftuuit igTepBan A OIMIHOK CEPEeTHBOIC KBaAPaTUIHOIO Bij-
XIAICHHS ¢ HOPMAaJIbHOIO PO3IOALIY 38 BUIPABIECHUM BUOIPKOBUM Ce-
penHiM S1 Mae€ BULISI

(S1(1—¢q); S1(1 +¢q)), =axmo ¢<1,

(0; S1(1+4q)), sxmo ¢>1,

ne ¢ = q(y,n) BA3HAYAETHCS 3 Tabauiml 7 33 HalgifinuM piBHEM 7 i
obcsirom BUDIpKE 1.

Ilpuknan 2. /lnst 3HAXOZKEHHS CEPEAHBOI Mach OWYKIB HA TBAPUH-
HUIBKINA depmi 6ymo Bigibpano 170 6mukin. Tpeba 3HANTH MOXKIUBY MEXKY
noxubKW cepenubol Macu Guuka 3 ¥mosipricTio 0,9973, akmo subipkosa
qcnepcia S? = 40. Kpim Toro, Heo6ximHo 3HANTH HaMifiHUN iHTepBas I
o 3 imosipricTio v = 0, 99.

< 3 pisuocri 2®(z) = 0,9973 3a Tabuunero 2 g Gyskuil Jamnaca
3HAXOIUMO, 1o g = 3. Toxni

S1 S V40
Tg—— = T8 =3
Vn vn—1 V169

a TOMY HaJiftHW iHTEpBaJ IJId a

=0,4865-3 = 1,4595,

(z — 1,4595; 7 + 1,4595).

st BU3HAYerHs HaJiHHOrO IHTepBaJy, IO MOKpUBaE o aiust n = 170 i
v =0,99 3 Tabmund 7 mis ¢ = q(y,n), snaxomumo ¢ = 0, 15. Ocklibku

Jn V170
S, = S = V40 = 6, 34,
YT m=1" V169 ‘

TO HaOIfiHUH 1HTEPBAJ HJIs 0 MAE BUIJIS

(6,34(1 — 0,15): 6,34(1+0,15)) ato (5,39; 7,29). »

167



Ilpuknan 3. 3naiitu MiniMaabHUA 06cAr BUOIPKHU, IPH SKOMY 3 Ha-
gittaicTio 0,975 TOYHICTD OIIHKH MATEMATHYHOTO CIIOMIBAHHS ¢ DeHEPAJIBLHOT
CYKYITHOCTI 3a BUOIDKOBUM cepenniM mopisaioBaruMe ¢ = 0, 2, aKiio Bigome
CepesTHE KByIpaTuIHe BiXuIeHHsI 0 = 1,2 HOpMaANLHO pO3MOAINIEHOI TeHe-
PaNbHOI CyKYITHOCTI.

< Ckopucraemocst (GOPMYJION, siKa BU3HAYAE TOYHICTH OIIHKU MaTeMa-
TUYIHOTO CHOIBAHHS MeHEPAJILHO! CYKYITHOCTI 3a BUOIPKOBUM CepeHIM:

5 o
=Tg5—.
B\/ﬁ
3Bigcu
2 2
T50
n="-"2
52

3a ymopow 8 = 0,975 abo 2®(zg) = 0,975; omke, ®{zz) = 0,4875. 3
tabsmnni 3HaveHb GyHKOT Jlannaca 3axoquMo, mo x5 = 2, 24.
Toni n = (2,242 -1,22) : (0,2)2 = 181. >

Bopasu

O1. 3uajiTy HagiMHWE IHTEpBAJX IJs OIIHKK 3 HagifHicTIO f =
0, 95 HeBiIOMOr0 MaTEMATUIHOIO CIIOAIBAHHS ¢ HOPMAJIHHO PO3IIOTi-
JIEHOT BUIIQJIKOBOI BEJIMUMHU &, SIKIO 33/aHO CEPEHE KBAJAPATUIHE
Biaxmienust ¢ = 5, ubipkose cepeane T = 14 i obcsir Bubipku n = 25.

0O2. 3uaiitu Mminimanbaui obcsar Bubipku, mpu SKOMY 3 HaJiitHi-
crio B = 0,925 TouHicTL OUIHKKM MAaTEMATHYHOIO CIOMIBAHHS HOD-
MaJIbHO PO3MIOJIIJIEHO] TEHEPAJIBHOI CYKYIIHOCTI 38 BUOIPKOBUM Cepe-
nHIM fopisHioBaTHMe § = 0, 2, AKINO CepeIHE KBAIpaTUIHe BiIxmie-
HHST TeHepaJ bHOl CYKYIHOCTI ¢ = 1, 5.

03. 3 napTil OAHOTUITHUX BUCOKOOMHUX PE3UCTOPIB BimibpaHo jjid
kouTpoao 10 mrr. BuMiproBaHHS TOKA3AIN TaKi BIAXUIESHHS Bl HOMI-
Hasty (y kimoomax): +1; +3; —2; +2; +4; +2; +5; +3; —2; +4. 3na-
Vi BUGIPKOBI cepeHe 1 JUCITepCiio BiAXMIeHHS (DaKTHIHOI BEIHUYNHE
oTIopy Bij HOMiHAJY B 1iit maprii. 3a posnogiiom CTbIogeHTa 3HANTH
HaIIHH] MexX1 JJIT MaTeMaTHIHOIO CIOMIBAHHS I[bOI0 BiAXMJIEHHS [IPU
HatitHOMY piBHi S = 0, 95.
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0O4. 3a gapmMmu 9 He3aIEKHUX OJHAKOBO TOYHMX BUMIPIOBAHD
JedaKol (bi3UIHOl BeJIMUMHK 3Haiifed] cepe/iHE apudMeTudHe Pe3yJib-
TaTip BuMipioBaHb T = 30,1 Ta BUOpaBjeHe CepelHE KBAPATUIHE
Biaxuiaenust S1 = 6. OuinuTy ICTUHHE 3HAYEHHA BUMIPIOBAHOI BeJIH-
YUHK 3a JOIOMOIOI0 Hajiifmoro inreppasy 3 Hagifigicrio S = 0, 99.

0O5. TIpoeegeno 9 HezameXKHUX 1 OJHAKOBO TOYHUX BUMIipPIOBAHbE.
Ixme cepenne apudmernune gopisrioe 37,261, a BubipKoBa AuCIep-
cist S% = 25. OMiHUTK iCTHHHE 3HAYEHHs! BUMIDIOBAHO! BEJMYMHU 3
HagiftaicTio 8 = 0, 95.

0O6. Tepmin ciyx0u OCBITIFOBATBHOL JIAMIIH € HOPMAaJBHO PO3IIO-
JALIeH0I0 BUMAIKOBOIO BEJIMIMHOI), TAPAMETPH sIKOI a. 1 0 HeBLIoMI.
JList X OIIHKHM IIPOBEIECHO KOHTPOJALHI BUMIPIOBAHHs 16 JramMIl, BHXO-
A9 3 90ro, 3Haimeno, mo T = 3000 rox., a 81 = 20 rox. 3uaiitu
HaIHHUE 1HTEpBaJL /I MaTeMaTHUIHOrO CIOMAIBAHHS ¢ 3 HAJIIMHICTIO
£ = 0,95, a Takoxk HaMTHII iHTEepBaJ, SKII HAKPUBAE CEPETHE KBa,I-
paTudHe BIAXWIEHHSA 0 3 HaminicTio v = 0, 995.

O7. 3a panumu Bubipku obcsiry n = 16 3 reHepabHOI CYKYITHO-
cTi 3HAHIEHO BUTIPABIEHE CEPEIHE KBAAPATHIHE BiaxuaeHHs 51 = |
HOPMAJIbHO PO3MOMILIEHO! sIKICHOI O3HAKW. 3HalTh HafifiHuit iHTep-
BaJI, STKWH HAKPUBAE TeHEPAIbHE CepeHE KBaJpaTUIHe BIIXUIEHHST O
3 HaziitHicTIo v = 0, 95.

0O8. 3pobsreno 12 BuMiproBaHb OHUM TpUIaIoM (63 cucremaTud-
HOT MOMUJIKH ) JIesKOT (DI3NIHOT BEJIMYNHE, TIPUIOMY BUIIPABJICHE CEpe-
JIHE KBapaTudHe BLIXWJIEHHS S| BUIIAIKOBUX ITOMUJIOK BUMIpIOBaHb
gopisuioe 0, 6. 3ualiTy ToumicTs NpMwiIay 3 Hagidnicrio 5 = 0, 99.

C1. Bumipsaro makcuMmaibHy eMHIcTbh 20 KOHJAEHCATOPIB 3MiHHOI
€MHOCTI; Pe3y/bTaTH BAMIPIOBaHbL (y mikodapasax) HaBeIeHO y Ha-
crynHiit Tabsmri:

440 431 440 440 4,65
456 471 454 436 4,56
431 442 460 435 4,50
440 443 448 4,42 445,

BHatiTy : a) HaiitHl MexXi /1 MATeMATHIHOTO CIOIIBAHHSA @ TEeHe-
pasbHOI CyKymHOCTI mpu HasiftHoMy pisai: 1) 0,99: 2) 0,95, kopucry-
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J0UYMCH HOPMAJTBHUM PO3IOALIOM ; 6) 3po0UTH Te caMe 3a JOTOMOTO0
posnoniny CrhiomenTa.

C2. Bigowmi pesyabTaru ABaJUSATH IBOX BUMIPIOBAHBL KOl Be-
Jsmuumnu: 3,1, 3.3, 2.9, 3,0, 3,1, 3,2, 2,8, 2,7, 3,1, 3,2, 2,9, 3,0, 2,9,
3,1, 2,8, 29, 3.2, 3.3, 2,9, 3,1, 3,2, 3,0. 3a poznogimom CrbiomenTa
3HaiTH HaIHUN 1HTEepBAT JJIsd 3HAUEHHS BUMIPIOBAHO! BEIUYHHU
3 HajiituuM pisaem 5 = 0, 99.

C3. Tlpu nepesipii 180 oauHMIL TOBAPY 3 BEJIUKOI apTil BUSBU-
nock 12 6paxosanux. 3uaitr 92%-uit HamlfHUil IHTEPBA 11 9ACTKH
OpakoBaHUX ONMHUIIL Y BCi#l maprii Ta OliHUTH MiHIMaTLHUI 0bCT
Bubipku, mo6 3 imosipaictio 0,92 MoxkHA GyJIO CTBEPIZKYBATH, IO
yacTka Opaky B yciit mapTil BiIpi3HAEThCs BiJl YaCTKU TI0SBU OPaKy y
BubipIi He 6inbire, Hixk Ha 2% 7

C4. Posragnaerbca Bubipka obcsary n = 40 3 HOpMAJIbHO PO3-
noaisenol cykynuocti. BubipkoBe cepenne BuGIpKEM JOpiBHIOE 25, a
BUNpaBJcHa BUOIpKOBa mucnepcia — 3,7. 3mafity 90%-uit mamiitnmit
IHTEpBAS I8 MaTeMaTHYHOIO cromiBaHHd Ta 95%-uit Haniimmit in-
TePBaJI JJI CEPETHBOI0 KBAAPATUIHOTO BIIXMIEHHSI.

JlomaritHe 3aBaaHHA

J1. I'mibruna MoOpsi BUMIPIOETHCS TIPIIALOM, CUCTEMATHIHA II0-
XUOKa SKOTO JIOPIBHIOE HYJIO, & BUNAJIKOBI TOXUOKY POIIOJIIEH] HOP-
MaJIBLHO 3 CepelHiM KBaIpaTUIHUM BiaxmienusaMm o = 15 m. Ckigbku
Tpeba 3pobUTH HE3aJEKHUX BUMIDIOBAHb, 00 3HAHTH TVIMOMHY 3 110-
xubKOI0 He OLIBIIO, HiXK b M, mpu HajiltHOMY piBHi 8 = 0, 9.

J2. 1) Bunagkosa BenmmuuHa po3nojLIeHa 38 HOPMAJLHIM 3aK0-
HOM 3 IapaMeTpoM o = 2. 3pobena Bubipka obcsry n = 25. SHafiTu 3
Hajiinicrio S = 0,95 nagifinnit inTepBas I HEBLIIOMOIO IIapaMeTpa
4 TTHOT'O PO3IOMLTY.

2) Hexail 3 MHOXXUHN 3HAYEHDb BUIAJAKOBOI BEJIMYMHH, K& PO3IIO-
IlleHa 338 HOPMAaJIbLHMM 3aKOHOM 3 HEBLAOMHUM MAaTEMATHIHUM CIIO-
JiBaHHAM @, 3pobseHo BubIpKy obcary n = 25, juis sikol BuOipKOBe
cepenne T = 12,7, a BubipKoBa JUCIEPCis S% = 0, 25. 3uafiTy HaIid-
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HU IHTEpBAI A1 mapaMerpa a 3 Hajiftuicrio S = 0, 95.

J3. 3a mammmu 16 HeszaneXHUX BUMIPIOBaHb Nedxoi hizmaHol
BeJIMYMHN 3HaiimeHl cepenne apudMeTnyHe pe3yJbTATiB BUMIPIOBAHD
T = 42,8 1 BumpaBJjeHe CepelHe KBaAPAaTHUYIHE BlAXWIeHHs S1 = 8.
OuiguTy ICTHHHE 3HAYEHHS BUMIPIOBAHO! BEJAWYMHHU 3 HaJIIHHICTIO
5 =0,995.

4. 3a narnvu BubipKY 06¢ATY N 3 TEHEPATbHOT CYKYITHOCTI HOP-
MAJIBHO PO3MOILTeHOl KIMBbKICHOT O3HAKY 3HANIEHO BUTIPABJIECHE Ccepe-
JIHE KBaJApaTUdHe BlaxumieHHs S1. SHaifiTu HaifiHui iHTEepBaJ, TKWit
HaKpUBaEe TeHepaJbHe cepeJIHE KBaJpaTHdHe BIAXWIEHHS ¢ 3 HaTi#-
Hictio v = 0,995, akmo : a) n =10, S; = 5,1; 6) n =50, S1 = 14.

5. TIposeneno 10 BumMiproBanb ogHUM TpuiagoM (6e3 cucreMa-
THHEHOMHHKH) IedaKol (pi3muHOl BEIMIUHI, IPUIOMY BUIIPABJICHE
CepeJIHE KBaIpaTUUHE BiIXUIEHHS BUTI4JKOBUX ITOMUJIOK BUMIPIOBaHb
nopisatoe 0,8. 3HaliTu TOYHICTE TPUIALY 3 HagitaicTo 0,95.

J16. Jlis BU3HAUEHHSI CEPeIHbOl CYMU BKJIAJAIB Y OaHKy, IKUH Mae

2200 BKJIAJTHUKIB, IpoBeneHO BUOIpKOBe mociaimxents 111 BKIaIHUA-
KIB, Pe3Y/IBTATH SIKOT'O JaHO B TaOJIHII

Cyma

Briaazny, | |10;30) | |30;50) | |50;70) | |70;90) | [90;110) | [110;130]
TUC.TPH.

Yucio 1 3 10 30 60 7
BKJIZI.

Kopucryrouncs muMu 1aguMu, 3HAUTH HaJilH] MeXKI /s TeHe-
PaJbHOIO CEPEIHBOTO &, STKi MOYKHA 0yJi0 6 rapaHTyBaTH 3 IMOBIpHI-
crio 0,95.

JI'7. JIoig BU3HaYEHHS CepeHbOI BPOXKANHOCTI TMITIEHUTTI Ha IO
500000 ra nposeeno BubipKoBe BUMiploBaHHA BpoxkaiinocTi Ha 2500
ra. Pe3yspTaTi BUMIpIOBaHbL MOTAHO B TAOIUII

Bpox.

31ra | [15;17) | [17;19) | [19; 21) | [21; 23) | [23; 25) | [25; 27]

(B 1)

K-cTo 100 300 500 700 600 300
ra
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SHalTH HaIIHHI MeXi /I CepeIHbol BPOXKAMHOCT] 3 HAIIMHICTIO!
1) £=0,95; 2) 5 =0,995.

8. Buwmipiosanns tepaocri 16 3paskis jieropanol crafi (B ymos-
HUX OJMHWIISIX) JaJu Taki pesyapratd : 13,1; 12,8; 11,9; 12,4; 13,5;
13,7; 12,0; 13,8; 10,6; 12.4; 13,5; 11,7; 13,9; 11,5; 12,5; 11,9. Braxa-
10YH, 1110 BUOIpKA OJeprKaHa 3 HOPMAJIbLHO PO3MOILIEHO] TeHePAJILHOT
CYKYTHOCTI, 3HANTH HAAIH] IHTEPBAIN JJIs MATEMaTUIHOTO CITOTIBA-
HAS Ta CEPEIHBOTO KBAIPATHIHOTO BIIXUIEHHS TPU HaiNHOMY PIBHI

0,95.
Biagnosiai

01. 12,04 < a < 15,96. O2. n = 179.
03.2=2,S2=5,77:0,3<a < 3,7. 04. 23,38 < a < 36,82.
05. (33,421; 41,001). O6. (2989,35; 3010,65), (0; 41,4).
07.0,56 < o < 1,44. 08. 0,06 < o < 1,14.

Cl.a) 1) 4,41 <a<4,53; 2)4,42 <a <4,52;

6) 1) 4,40 < a <4,54;2) 4,42 < a < 4,52.

C2. 7 =3,0318; S2 = 0,0303; 2,9268 < a < 3, 1368.

C3. (0,0615; 0,0785), n > 34. Cxopucrarucst (GOPMYJIOL0

evn )
ne p* = p/n — gacrora, ¢* = 1 — p*. C4. (24,5; 25,5); (1,46; 2,38).
J1.n=25 O2.1) (z —0,784;7 +0,784); 2) (12,5; 12,9).

J13. 34,66 < a < 50,94. JT4.2) 0 < o < 14,28: 6) 7,98 < o < 20, 02.
A5.0,28 <o < 1,32. 6. 86,37 < a < 93,45. 7. 1) (21,74; 21,94);
2) (21,64: 22,04). JT8. 12,08 < a < 13,06: 0,56 < o < 1,44.

Pilp* — pl < e} ~ 20 (
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Tema 18. Meron ymoBHuUX Bapiaut (Metom moGyTKiB)
obunc/JaeHHS BHOIPKOBUX XapaKTEePUCTHK

SIKIIo YmMCiIo BapiaHT JOCUTH BEJIMKE, TO JUJIS CIPOIIEHHS 0GYHC-
JIEHb TIPU 3HAXO/KEHHI BUOIPKOBUX XapPaKTEPUCTUK 3aCTOCOBYIOTH
IpYIyBaHHsI eMIIpHYHUX Janux. Hexait (a; b) — iHTEpBas, B sIKOMY
nexarh yci Bubipkosi sHadenns. Poszi6’emo inTepsan (a;b) na geske
wucso k piBnux wactud. Hexait x;, ¢ € {1,2,...,k}, — cepeuan 11ux
IHTEPBAJIIB; JIJIsi COPOIEHHS 00YNC/IEHE TTOKJIAJIeMO HAOIUKEHO, 110
BCi BUOIpKOBI 3HaUYEHHs, SIKi TONAJIK B ¢-i IHTEpPBaJ, JOPIBHIOIOTE T;.
AxIm10 135 — YnCI0 BUOIPKOBHUX 3HAYEHD, STK1 IOIMAJIH B i-if IHTEPBAJI, TO

1
:;2
2 = iZanf —(2)%

JIyist mogasIbIIoro CHDOH_LGI;EH 0OYHCICeHb 3aCTOCOBYIOTH METO[,
yMoOBHUX BapiaHT (merom noOyrkis). Hexait 4g — HOMEp OmHOTO
3 IHTEPBAJIB, AKWI 3HAXOINTHCS NPHUOJM3HO IIOCEPEINHl IHTEPBAILY
(a; b); ocobuBo 3pyuHO OpaTh iHTEPBAJ, B KWl TOTPAIKIO HAKOLIL-
e 9ucao BUOIPKOBUX 3HAUEHD, ale e He 000B a3K0B0. BBemeMo Tak
3BaHl yMOBHI BapianTh u; = ¢ — i9. Hexait h = (b —a)/k — noBxu-
HA JaCTMHHUX iHTepBaJiB abo kpok. Ockimbku z; = x1 + (i — 1)h,
i€ {1,2,...,k}. 10 1 — 25y = (i — 10)h = u;h, 3BiAKH

T = Tiy +ush, 1 € {1,2,...,k}.
Toxi

k
1
T =i +uh, ne G=— anuz (1)

k
1
5% = p2 - anu? — (u)? | = h?52. (2)
i=1

@opmysn (1) 1 (2) 3pyuni TuM, O YMOBHI BaplaHTH U; — OG-
JOBHI IILJI YKCIA.
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Ilpuknam 1. 3naiiTu METOIOM YMOBHHX BapiaHT BUOIPKOBE CepeHe
i BubipkoBy JucHepcito 3a 3aJaHuM po3noaiioM Bubipku obcsry n = 100:

T; |12 | 14 | 16 | 18 | 20 | 22
n; | 5 | 15|50 |16 | 10| 4

< Ckaa1eMo po3paxyHKOBY TabJINIIO, JJIs 9Oro:

1) zarmmimemo BapiaHTU B HEPUIUE CTOBIYUK;

2) 3aIHIIEMO YACTOTH B JPYTUA CTOBIIUHK;

3) 3a yMOBHHU# Hyab ;, Bi3bMeMO BapianTy 16, ska Mae HalGLIbIILy
YaCcoTy; y KIITHHIN TPEThOrO CTOBITYHKA, AKA HAJEXKUTH PSAJKY, 10 MICTUTH
YMOBHUH HYJIb, 3anucyemo (; Haa HyJIeM TOCHIIIOBHO 3amucyemo —1, —2, a
mig Hyaem — 1, 2, 3;

4) 1o6yTKHA 71;U; 3AMUIIEMO B 9€TBEPTUI CTOBIYKUK ; JOAABIIN I YUC/IA,
TXHIO CYMY 3allUCYEMO B HUXKHIO KJITUHKY YeTBEPTOTO CTOBITUNKA;

5) 10OYTKM n;u? 3aImMIIeMO B IUSTHH CTOBIYUK; CYMY 9HCE] IBOTO
CTOBITYHMKA BMIILYEMO B HMXKHIO KJITHHKY I1'ITOI'O CTOBITYUKA.

Z; T (27 n;u; ’I’LZ’U,72

121 5 -2 | =10 | 20
141 15 | =1 | —15 15

16 | 50 0 0 0
18 | 16 1 16 16
20 | 10 2 20 40
22| 4 3 12 36
100 23 127

Toni srigao 3 dopmynamu (1) i (2) maemo:

1
F=16+ — - 23-2 = 16, 46:

100
1 23\
2_92| _— | == =4(1,27 - (0,23)%) = ;
S (100 127 (100)) (1,27 — (0,23)%) = 4,87,

6Goh=14—-12=2.p>

k10 noyaTkosl BaplaHT HEe € PIBHOBLAJAJIEHUMM , TO IHTED-
BaJI, B SKOMY MICTSTHCS BCl BapiaHTH BUOIPKH, JIJIUMO HA JIEKiJIb-
Ka PIBHUX, JOBKHHOKO /i, YACTMHHUX IHTEpBaJiB (6axkaHo, mo6 KO-
JKHIH JacTuHHUE iHTepBaa MicTus He Merine 8 — 10 sapiant). TToTim
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BHAXOJAUMO CepPeVuHN JaCTUHHUX IHTEPBAJIB, sIKi 1 YTBOPIOIOTH II0-
CJILJIOBHICTH PIBHOBIIJAMEHNX BapiaHT. 3a JaCTOTY KOXKHOI CepeInHM
iHTepBaJly 0epeMo CyMy YacTOT BapiaHT, sTKi MOMaau y BiAIOBiIHUI
JacTUHHHI 1HTepBaJI.

ITpu obuncaennl BUOIPKOBOI HUCHEPCIl AJIsT 3MEHITIEHHST TOMUIKH,
BUKJIMKAHOI I'PYIlyBaHHAM (0COOJMBO MIPH MaJIOMy YHC/I iHTEpBAIIB)
pobumo nonpasky Ilemmapna i obuucoemo 11 3a bopmMysiown

=2 12
12

Ilpuknam 2. 3a nonoMorow MeTony yMOBHHX BADIAHT 3HAWTH BU-
6ipkoBe cepefiHe i BUBIPKOBY JHUCHEPCii0, SKIIO PO3NOALNT BUGIpKM o6Csry
n = 100 Mae BUTTIAT

z; [ 23| 7 | 91112516 | 18 | 23 | 25| 26
n; 35106110 4 [12]13]| &8 [20] 9

< Po3i6’emo Bipizox [2; 26] Ha Taki YOTHPH YACTHHHUX MPOMIXKKH JOB-
KuHOW h = 6: [2; 8); [8; 14); [14; 20); [20; 26].

Vagpmu cepeuHM YaCTUHHUX 1HTEPBAJIB 3a HOBiI BapiaHTW x;, JicTa-
HeMO piBHOBimaneni Bapiantu : z1 = 5, o = 11, 23 = 17, x4 = 23. 3a
YaCcTOTY M1 BapiaHTy 1 = 5 BI3bMEMO CyMy YaCTOT BapiaHT, sIKi TIOTIATH B
nepinuit iHTEpBaT: M7 = 3 + 5 + 10 = 18.

SHAMIIOBIM AHAJOTIYHO YaCTOTHA PEIITH BAapiaHT, JICTAHEMO PO3IOILI
PIBHOBIIIa/TeHUX BapiaHT:

x; | 5 | 11117 23
n; | 18 | 20| 25 | 37

CxiageMo po3paxyHKOBY TaOJIUIIO

Z; T s niu; niuz

o | 18 | -2 | =36 | T2
11120 | -1 | =20 20
17| 25 0 0 0

23 | 37 1 37 37
100 —19 | 129

Orxe, ¥, = 17,4 = 75 - (—=19) = —0,19; T = 17+ (=0,19) -6 = 15, 86;
—(-0,19)%) = 45,14.
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SIxmo BpaxysaTu nonpasky llenmapaa, To omepskuMo, mo 52 = §2 —
132 62 _
Koedinient acuMeTpii i eKCIlec CTaTUCTHIHONO POIMOILILY BY-
3HAYAI0OTHCS BIATIOBIIHO (hopMyIaMu
I70g o
o = g, K = ? — 3, (3)
ne

1 & 1 &
mg = — E ni(e; —7)%, ma=— E ni(z; —z)*.
n. 4 n 4
=1 =1

SIKIIO CKOPUCTATHUCS METOJOM YMOBHUX BapiaHT, TO mg 1 14 00-
HUCTIOITHCS 32 hopMyJIaMu

ma = (Ms — 3M My + 2M3)h3,
my = (My — 4My M3 4+ 6 M2 My — 3MAY,

e
1 -
7\4_ i
]_EE :nlui
=1

— YMOBHUI MOMEHT j-T'0 TOPSAIKY (oueBuaHo, mo M = ).
Ilpuknam 3. 3naiitu koedimieHT acuMmerpil i eKCIEC 38 pPO3MOALIOM
BubIipKY NpHUKIAIY 1.
< Posmumpumo Tabdiminto 3 npukiIany 1, JonoBHuBLIN 11 e IBOMa CTOB-
MYUKAMH:

xX; N Ui n;u; nluf nluf nﬂl,;l
12 5 -2 | —-10 20 —40 &0
14| 15 | =1 | —15 15 —15 15
16 | 50 0 0 0 0 0
18 | 16 1 16 16 16 16
20 | 10 2 20 40 80 160
22 4 3 12 36 108 | 324

100 23 127 | 149 | 595

Maemo My = @ = 0,23, My = 1,27, M5 = 1,49, My = 5,95. Tomy

ms = (1,49 — 3-0,23-1,27 + 2(0,23)%)2% = 5,124,
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ma = (5,95 —4-0,23-1,49 +6(0,23)? - 1,27 — 3(0,23)")2* = 79, 582.

Akuio Bpaxysaru, mo S = /4,87 ~ 2,21, To 3riaHo 3 dopmynamu (3)
MaTUMEMO

5,124 79, 582
=0 ~0,49, k= ——— —3~0,36.
T s T T asy "

Bopasu

O1. BukopucroByrouu MeTO/I yMOBHUX BapiaHT, 3HAUTH BUGIPKOBE
cepeqHe, BUOIPKOBY JUCIEPCIIO Ta HAMINHI MeXKi A1 MaTeMaTHIHOTO
croziBaHHa 3 HagifHicTio S = 0,95 1 HagiitHl Mexi A8 cepeaHbo-
IO KB3IPaTUIHOTO BIAXWIEHHS 3 HafAiltHicTIo v = 0,99 3a 3amannum
PO3IOALIOM BUOIpKM:

x; | 65|70 | 75 | 80 | 85

1) ni| 2|5 |25]15] 3
NE 101315171923 242628323435
n; 124689620 15]10][8]7]5
N 714 | 721 | 7,28 | 7,35 | 7,42 | 7,49 | 7,56 | 7,63 | 7,70
n; | 2 9 | 24 | 43 | 51 | 37 | 25 | 8 1

ObuncuTn TakKoxK BUOGIPKOBY JUCIIEPCIT0, BPAXOBYIOUH TIOTPABKY
MMTenmapaa.

02. 3naiiTy KoedIIIEHT acuMeTpil # eKCIlec 3a 3aIaHuM PO3IOILI-
Jom Bubipku obcsiry n = 100:

7: ] 2,6 3,0 343842
n:| 8 | 20|45 | 15 | 12

1)

x; | 48 1 52| 56 | 60 | 64 | 68 | 72 | 76 | 80 | 84
n;| 24|68 (1213018 | 8 | 7|5
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0O3. Tlpu ceeputirHi 80 OTBOPIB TUM CAMHUM CBEPJJIOM 3 HACTY-
MTHUMHU BUMIPIOBAHHSIMHU JIAMETPIB OTBOPIB Ofep:KAHO Takl gaHi (B

MM):

40,25
40,37
40,33
40,28
40,29
40,41
40,35
40,28
40,29
40,27

40,35
40,35
40,41
40,30
40,33
40,40
40,34
40,45
40,39
40,38

40,45
40,44
40,35
40,40
40,31
40,33
40,34
40,32
40,39
40,37

40,35
40,35
40,30
40,36
40,33
40,37
40,31
40,34
40,37
40,37

40,39
40,30
40,33
40,32
40,36
40,34
40,43
40,31
40,37
40,36

40,40
40,34
40,38
40,32
40,34
40,30
40,36
40,31
40,38
40,35

40,42
40,31
40,33
40,42
40,30
40,43
40,34
40,36
40,36
40,32

40,32
40,32
40,33
40,35
40,30
40,34
40,34
40,34
40,41
40,36.

Suaiity BUGipKOBe CepesHE 3HAUEHHS JliaMeTpa 1 He3CyHeHY OIfiH-
Ky JAcTepcii, 3TpyIyBaBIId eMIIIPUYHI JIaHl | BUKOPUCTABIITH MeTO/T
yMoBHEX Bapiaut. [lpu rpymysanmi posbutn mpomixkok sig 40, 25 1o
40,45 na 10 mpomixkkis 3 kpokom h = 0, 02.

O4. TIpw BumipoBanui 3pocry ( B CAHTMMETpax ) HABMAHHS BH-
Oopannx 100 cTymeHTIB 0/lepKaIW IHTEPBAJHHUM POITOILT

I; [154; 158) [158; 162) [162; 166) [166; 170)
N 10 14 26 28

I; [170; 174) [174; 178) [178; 182]

705 12 8 2

3 JIOTIOMOTO0 METONY YMOBHUX BapiaHT 3HAlTH BUOIpKOBE cepej-
He, BUGIpKOBY JUCIEPCiio, KoedilieHT acuMeTpil Ta eKcIiec.

C1. 3uatiT BubIpKOBI CEpesHE 1 JIUCIEPCIIO, & TAKOK HEICYHEHY
OIIHKY Aucmepcil Bubipkn

Z;

14,41

14,43

14,45

14,47

14,49

14,51

U

2

2

8

9

9

14
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T

14,53

1455

14,57

14,59

14,61

14,63

1

41

76

21

11

4

3

C2. O6uucauru BubIpKOBE cepejiHe Ta BUOIPKOBY JUCIEPCIO, KO-
edinienT acumerpil Ta exciiec jJisi BUGIPKH

T, [[10; 12) | [12; 14) | [14; 16) | [16; 18)
T 2 4 8 12
T; T [18; 20) [ [20; 22) [ [22; 24]
7 16 10 3

JlomaritHe 3aBaaHHA

J1. 3uaiiTu 33 METOIOM YMOBHEX BapiaHT BUOIPKOBE CEPEIHE, RU-
6IpKOBY JUCIEPCIIO Ta HAJIMHUN 1HTEPBAJ IS MaTeMATHIHOTO CITO-
nmipamud 3 pisaeMm magifinocri S = 0,9 subipku:

2)

)y [ (186 [19.0 [ 19,4198 [20,2 20,6
n;| 4 | 6 | 30 | 40 | 18 | 2

2; | 618 11 [ 13 [ 15,5 | 17,5 | 20 | 23,5 | 24,5 | 26

n;|11916 6] 4 | 6 |8 5 | 4 |1

SuHaifiTy TaKOXK BUOGIPKOBY JUCIEPCII0 3 YPaXyBaHHSM IIOMPABKH
MMTenmapaa.
2. 3uaiitu koediieHT acuMeTpil Ta eKCIiec JiJisi CTATUCTUIHOrO
PO3IOLTY BUGIPKY:

e 1]6 [11]16]21

n; 25 [ 40 [ 20 | 10
g) [z [10.2 104 [ 10,6 [ 10,8 [ 1L [ 11,2 [ 11,4 [ 11,6 | 11,8 | 12,0
n: | 2 3 8 | 13 |25 20 | 12 | 10 | 6 1
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3. O6uucauru BubipKOBI cepesHe 1 AUCIEpCio, KoedillleHT acu-
MeTpil it ekcrec mis BUGIpKM:

1) I; | [61; 65) | [65;69) | [69; 73) | [73; 77) | [77; 81)
n; 1 4 5 8 14
I; | [81; 85) | [85; 89) | [89; 93) | [93; 97) | [97; 101]
7 9 6 1 1 1
%) I; | |49; 52) | [52; 55) | [55; 58) | [58; 61)
4 3 6 11 19
I | |61; 64) | [64; 67) | [67; 70]
1 30 21 10
3) I; | [-40;-30) | [-30;—20) | [-20;—10) | [-10;0)
1 7 11 15 24
I; | ]0; 10) | [10; 20) | [20; 30) | [30; 40) | [40; 50) | [50; 60|
n; 49 41 26 17 7 3
Biagnosiai

O1.1) = 76,2, S? = 18,56, 5% = 16,48, (74,98; 77,42), (3,08; 5,71);
2) ¥ = 23,35, S? = 38,425, 5% = 36,342, (22,13; 24,57), (4,996; 7,463).
3) T = 7,4151, S? = 0,0116, 5% = 0,0112, (7,401; 7,431), (0,093; 0,123).
02.1) a=0,139, k = —0,353; 2) a = —0,233, k = 2,997. O3. T = 40, 35,
S? = 0,00196. O4. T = 166, S? = 33,44, a = 0,16, k = —0,39. C1. & =
14,54, §? = 0,0015, S? = 0,001508. C2. Z = 17,8, S? = 8,4, a = —0, 393,
k=—0,303. d1.1) £ = 19,672, S? = 0,169, S? = 0, 156, (19,604; 19,740);
2) = 15,68, S? = 32, S? = 30,7, (14,35; 17,01). A2. 1) a = 0,18,
k= —0,45; 2) @ = —0,014, k = —0,2445. JI3. 1) # = 78,9, S? = 52,15,
a=0,21, k=0,28;2) T =61,10, S? = 19,53, a = —0,51, k = —0,72;
3)Z=28,6,5%2=3789,a=-0,12, k = —0,18.
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Tema 19. 3acrocyBauug kpurepito Ilipcona
AJI TIePeBipKHI rinore3u Npo HOPMAaJIbHMII
PO3MO/IiJI TEHEPAJBHOI CyKyIMHOCTI

Hexait emmipuanmit posnoain (BubipKy) 3aJaHO y BALISIL PIBHO-
BiJJIaJTEEWX BAapIiaHT 1 BiATIOBIIHUX 1M 9aCTOT:

Ty | X1 | T | - | Tg

g | 1 | o e | Tg

JLast mepeBipKy, YU Y3TOIZKYIOTHCS JlaHl BUOIPKH 3 TIOTE3010 PO
HOPMAJIbHU PO3MIOMLT TeHEPAJIBHOI CYKYITHOCTI, TIOCTYIAITH TAK:
1. O6umcnoTh TEOpeTHYHI (BUPiBHIOKY) 4acTOTH 38 hOpMyJIa-

MW
I

nh )
n; = ?QD('UZ) (S {17 st 78}:
ne n — obcar BubipKuU, h — pI3HANA MiXK IBOMAa CYCIAHIMH BapiaHTa-
mu, S — BubipkoBa jgucrepcis, v; = (x; — 1)/S, 1 € {1,...,8}, T —
BUOIPKOBE CepeHe,

—_
™

v

p(v) = N

i—1 7

IIe 7b; — EMIIIPUYH] 9aCTOTH, n; — Teopernyni yacrory, i € {1,...,s}.

3. O6UUCTIOTD YUCJIO CTYIEHIB BLIBHOCT] k = § — 3, Jie § — YUCJIO
Pi3HUX 3HAYEHDL ;.

4. Bubupaiors piBeHb 3HAYYIIOCTI (.

5. BHaxonaTh 3 Tabmui 6 3a k i x? fimosiphicTs P(x? > Xg), SIKIIIO
IIsT IMOBIPHICTE MeEHINA 33 B3ATHH PiBeHb 3HATYINOCTI, TO JIaHI CIO-
CTEPEKEHD HE Y3IO/KYIOTHCH 3 TIIOTE30H0 1IPO HOPMAJIbHUM DO
reHepabHOI CYKYITHOCTI; SIKIO K 1151 HMOBIPHICTE OlJIbINIA 32 piBEHb
BHAUYIOCTI, — TO Y3TOJKYIOTHCS.
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Ilpuknan 1. Kopucryrouncs xkpurepiem Ilipcona, mpu pieHi 3HATY-
mocti a = 0,05 nepepipuTu, uu y3TOMKYETbCA TINOTE3A PO HOPMAJbHUM
PO3MOIIN FeHepabHOI CYKYIHOCT 3 JaHuMu Bubipku obcsry n = 200:

T; | B T 9 |11 (1315|1719 21
n; | 15|26 |25 |30| 26|21 |24 |20 |13

< 3a JOMOMOrOK METONY YMOBHHX BApIaHT 3HAXOIMMO, IO BUOIPKOBE
cepenHe 1 BubipkoBa aucCepcisa BiATOBIIHO MOpiBHIOIOTE T = 12,63,
S =4,695.

O6uncanmo TeopeTHyHi YacToTH, Bpaxoywud, mo n = 200, h = 2,
S = 4,695, 3a popMyIoK0

,mh . 200-2

;= o elvy) = ———p(v;) = 85, 2p(v;
n; = (Vi) 47695<p(v) 85, 20(v;)

( snagenns (v;) 3HaxoAuMo 3 Bianosiguol Tadnuni 1 ). JIas nporo ckiagemo
PO3PAXYHKOBY TaOJINIIO

i @ | ng | vi =222 po(vy) n; = 85,2p(v;)
1| 58 |15 —1,62 0,1074 9.1
21 7 26| —1,20 | 0,1942 16.5
3| 9|25 -0,77 0,2966 25,3
4111 (30 —0,35 | 03752 32,0
5|13 | 26 0,08 0,3977 33,9
6|15 | 21 0,51 0,3503 29.8
7117 | 24 0,93 0,2589 22,0
8119 | 20 1,36 0,1582 13,5
921113 1,78 0,0818 7,0

st obumciieHHst

CKJIJIEMO TAKOXK BLAIOBLAHY TaOINIIO
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N2
i|ni | ny | ni—ny | (ng—n)? %
1115 91 | =5,9 | 3481 3.8
5126 [ 165 | 9.5 90,25 5.5
3125 253 —0,3 0,09 0.0
430320 —2,0 40 0.1
5126 (339 —7.9 | 62,41 18
621 298 | —8,8 | 7744 2.6
7124 [ 220 2.0 4,0 0.2
8120 135 65 12,25 3.1
913 70 | 60 36,00 5.1

X2 = 22,2

OCKiIbKYM 9HCIIO CTYIEHIB BinbHOCTI k= s —3 = 9— 3 = 6, T0 3 TabImIl
6 mpu k = 6 i x7 = 22 3Haxomumo iMosipricTs P(x* > x7) = 0,0012.

Suaiinena WMOBIpHICTB MeHIIa 33 piBeHb 3Hauymocti 0,05, a ToMmy rimo-
Te3a PO HOPMAJLHUAN PO3IOALI MeHePaabHOI CYKYIIHOCTI HE Y3TOMXKYEThCs
3 JaHUMH BUOIpKHU. >

Hexait emmipuunmnit po3nogia 3a1aH0 v BULIsIIL

I | [x1;20) | [mo523) | oo | [2s; 2sq1]
iz 1 o n

JLast Toro, mo6 nepeBipuTH, UM Y3roIKYIOThHCS JaHl €M PUYHOTO
PO3MOJILTY 3 TIMOTE30I0 TPO HOPMATLHAM PO3MOIN TeHePaTbHOI CYKY-
TTHOCTI, TTOCTYMAIOTh TaK:

1. OGuucaIOTL 33 METOIOM YMOBHHUX BapianT BuOIpKOBe cepe-
nHe Z 1 BubipKOBe cepeHE KBaApaTUdHe BiAXUJIEHHS S, IPUIOMY 3a
BapiaHTH OepyTh BIAIOBIAHO CEpeINHM JACTHHHUX IHTEPBAJIIB

Tt T
Yi=—%5

2. HopMy1oTb BUIIAIKOBY BeJUYUHY &, TOOTO TEPEXOJAThH IO BU-
najkoBol senmuunu 1 = (£ — Z)/.S, npudomy HaiiMenIre 3HaYeHHs 7
MOKJIATAIOTEL PIBHUM —00, a HaibianIe +oo.

3. OCUnCHIOITL TEOPETUYHI HMOBIPHOCT] TIOTIAIaHHS BEIUYUHY 7)

. 1e{l,..., s}

B inrepsas (2, zit1):

pi = ®(zi11) — (=),
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ne & — dbyuxiis Janmaca (Tabawnus 2).
4. 3HaxX0IATH BEJINIUHY

e n — obcar BUGIpKH.

5. O6UnCTIO0Th YHCIO CTYIEHIB BlIbHOCTI & = § — 3, e $ — YHCI0
iHTEpBaiB BUOIPKU.

6. BubuparoTs piBeHb 3HAUYIIOCTI Q.

7. 3a ganummu k i Xﬁ 3HAXOMSATh 3 Tabaumi 6 HMOBIPHICTH P(X2 >
Xg); SAKIIO 1151 IMOBIPHICTh MEHIIA 33 TPUHHSTHN piBeHb 3HAYYIIOCT,
TO JIaHl CIOCTEPEKEHb He Y3TO/IXKYIOTLCS 3 TIMOTE3010 PO HOPMAJTh-
HWIT PO3TOMILIT TeHepaIbHOI CYKYITHOCTI; SIKIIO 1151 HMOBIPHICTH OiIkINa
3a piBEHb 3HATYIIOCTI, TO Y3TOMKYIOTHCS.

ITpuknan 2. Kopucrywouucs kpurepiem IipcoHa, 3 piBHEM 3HAUy-
mocti o = 0,04, BUSCHUTH, YH Y3TOIXKYEThCS TIIOTE3a PO HOPMATBHMIIA
PO3IOALN FreHepaJIbHOI CYKYITHOCTI 3a JaHuMu Bubipku obcary n = 100

T, | [3:8) [ [813) | [13;18) | [18;23) | [23; 28) | [28; 33) | [33; 38]
ni| 6 8 15 10 16 8 7

< 3nafizeMo BubGIpKOBE cepeHe i BUGIPKOBE CepeiHE KBAIPATHYHE Bij-
XUJICHHS METOJ0M YMOBHUX BapiaHT. 3 LI€H0 METOI IepeiaeMo Bl 381aH0r0
IHTEePBaJBLHOTO PO3IOALIY OO PO3IOILIY PiBHOBIIIANEHUX BapiaHT, BITBITA
3a BapiaHTH y; cepeqne apudMeTnyHe KiHIIB iHTEpBANY ¥; = (@ + Tip1)/2,
i€ {1,2,...,7}. Y pe3yabrari 0ZepKUMO POIIOILIL:

v:; 15,51 10,5 ] 15,5 | 20,5 | 25,5 | 30,5 | 35,5
n: | 6 | 8 15 | 40 | 16 | 8 7

IIpoBiBmu oHYMCTEHHS 32 METOIOM YMOBHHX BapiaHT, 3HAKAECMO, 110
=207, S=17,28.

O06uncauMO TeopeTuyHi KMOBIDHOCTI p; NONSJAHHSA HOPMAJILHO PO3IIO-
JieHol BUTIAIKOBOI Benmnuunu £ B iHTEepBaN (25, £it1):

P{.Ti <€<LL’Z'+1}:¢ (%) — & (xls—x> :Q(zi—i—l) —Q(Zi),
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ne @ — dbynkuis Jannaca i z; = (x; — T)/S.

SayBakuMO, M0 HafMEHINe 3HAYeHHS 2; = 2; 0epyTh piBHUM —00, a
HalbinbIIe +00.

Hampukmam,

To — T

plzP{xl<€<$2}:@(22)—@(21):¢< g )—@(—OO):

:@(%) +®(00) =B (—1,74) +0,5=0,5— ®(1,74) =

=0,5-0,4591 = 0,04009.

Amnasyoriyao ob4MCII0IOThCA iHIT TeopernyHi fimoBipHocTi. PesynbraTn
OOYHCICHD TIOAaMO Y BUIIAL TabInII

i 2 Ziy1 b(z;) P(zip1) | pi = P(2iq1) — P(2)
1] —o | =1,74| 05 | —0,4591 0,0409
5 [ —1,74 | —1,06 | —0,4591 | —0,3554 0,1037
3| —-1,06| —0,37 | —0,3554 | —0, 1443 0,2111
4| -0,37 0,32 —0,1443 0,1255 0,2698
51 032 | 1,00 | 01255 | 03413 02158
61 1,00 | 1,60 | 03413 | 04545 0.1132
71 1,69 | oo | 04545 05 0,0455

st obuvcnensst

=1

CKJIQIEMO TAKOXK BIAIOBIIHY TaOJIMIIO

7

. n; — Np;

1 Vs np; = 100p; n; | Ny —NpP; (ni - npz')2 ( . nplpl)
3
1 0,0409 4,09 6 1,91 3,648 0,89
2 0,1037 10,37 8 —-2,37 5,617 0,54
3 0,2111 21,11 15 —6,11 37,332 1,77
4 0,2698 26,98 40 13,02 169,52 6,28
5 0,2158 21,58 16 —5,58 31,136 1,44
0,1132 11,32 8 -3,32 11,02 0,97
7 0,0455 4,55 7 2,45 6,002 1,32

Yopi=1] > np; =100 X; =13
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ObuncamMo YHCIO CTYIEHIB BiMbHOCTI & = s —3 = 7—3 = 4. Toni 3
TaGinui 6 3a k = 4, 2 = 13 3HaXOIMMO AMOBipHICTE

P(x* > x2) = 0,0113.

Ockinbku 3HalIeHA WMOBIPHICTH MEHIA 34 PiBeHb 3HAYYIIOCTI « =
= 0,04, To rinoresa mpo HOPMAILHUHA PO3NOILI FeHEepAJIbHOI CYKYITHOCTI He
V3TOIKYETDCS 3 JaHAMU BUOIDKH. >

Bopasu
O1. Kopucrywunchk xpurepiem Ilipcoma, mpu piBHI 3HAIYIITOCTI

0,05, yCTaHOBHATH, YU Y3TOIKYETLCA TilIOTe3a PO HOPMAaJILHUN pO3-
IO/ TEHEPAJIbHOI CYKYITHOCTI 3 jJaHuMu Bubipku obcsry n = 200

2 10,3]0,5]0,7]09 1,1 13][15]1,7]1,9]21]23
n;| 6 | 9 | 26|25 30262 |24]20] 8|5

0O2. Kopucryrwouucsk kpurepiem Ilipcora 3 piBHEM 3HAUYIIOCTI «,
MEPEBIPUTH TIMTOTE3Y PO HOPMAJTBHHUN PO3ITOLT TeHEPaJbHOI CYyKY-
. . . . . . !
nHoctTi §, AKIIO BLIOMI eMIIPUYHI n; Ta TEOPeTHYHi 7; YacTOTH:

n; | 81640 72 [36] 18] 10
1 . — « 7
) =008 T s 36 [ 76 [39 | 18 | 7
B ng | 6] 13 ]38 | 74| 106 ]85 30 14
2) @=0.05 e Ty Taz 52| 99 |76 37| 13

B n; | 51102087
8) =005 T s (7 [ 5

03. Kopucryiwouuck kpurepiem Ilipcona, mpu piBHI 3HAUYIIOCTI
0,05, yCTaHOBHATH, YW Y3TOIXKYETLCA TilIOTE3a IIPO HOPMAJILHHN PO3-
[IOJILJI TEHEPAJIbHOT CYKYITHOCTI 3 JJAHUMU BUOIpKU:
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T, | [=20;—10) | [=10;0) | [0;10)
n; 20 47 80

I; | [10;20) | |20; 30) | |30; 40) | |40; 50|
T4 89 40 16 8

Li | [153) | 3:5) | [5:7) | [7:9) | 19; 11)
ni | 2 4 6 10 18

I, [111;13) | [13;15) | [15;17) | [[17;19) | [19; 21) | [21; 23]
n; | 20 16 11 7 5 1

C1. Ha ex3ameHi 3 1I€BHOT'O IIPEAMETA EK3AMEHATOP 33/13€ CTY/IEH-
TOBI TUIBKY OJHe TIMTAHHS 3 OJHIET i3 HOTUPHOX YaCTHH Kypcy. 31 100
CTYIEHTIB 26 0/IepKaJM TUTAHHS 3 TEPINol 9acTUHU, 32 — 3 JApyrol,
17 — 3 TpeTbol 1 25 — 3 yeTBepTOl. U MOXKHA 32 ITUMU Pe3yJIBTATA-
MW TPUUHATH TITOTEZY, IO CTY/IEHT 3 OJHAKOBOIO HMOBIPHICTIO MOXKe
JicTaTH Ha eK3aMeHl NUTaHHdA 3 OyIb-dKol JacTuHu Kypcy?! Basaru
a=0,05.

C2. Posrgpaioyy po3MOILT PO3MIPIB YOJI0BIYOTO B3YTTS, IIPO-
JIAHOTO MAara3WHOM 3a 3MIHY, sik BUOIPDKY 3 MeHepaJibHOI CYKYITHOCTI,
MEPEBIPUTH TIIOTE3Y MPO Te, IO O3HaKa, SKa HAC IIKABUTH, PO3IIO-
JieHa B TeHePaJbHIM CYKYITHOCTI 38 HOPMAJbHUM 3aKOHOM, B3SBIIH
a = 0,01. /larl mpo KIABKICTL Iap TPOSAHOTO BIYTTS IOITAHO B Ta-
Ot

Poamip Bayrrst z; | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44
Kinpkictbmapn; | 1 | 2 | 3 | 5 10|13 | 9 | 6 | 1

JlomaritHe 3aBIaHHA

1. Kopucrytouuncs kpurepiem Ilipcona 3 piBHEM 3HAUYIIOCTI (¢ =
0,05, mepeBipUTH TIOTE3y PO HOPMAJBLHUN PO3MOJII TeHepaabHOT
. . . . . . !
CYKYIHOCTI &, 9KIIO BiIOMI eMIipHyHI n; Ta TEOPETHYHI 7; 1aCTOTH:
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3)

J2. Kopucrytouncs kputepiem [lipcona, mpu piBHI 3HAIYIIOCTI
a = 0,05, BCTAHOBUTH, YW Y3TOAXKYETHCS TIIOTE3a PO HOPMAIHHMIH

8

13 ] 15

20 | 16

10

7

9

14 | 16

18116 | 9

6

14

18| 32

70 | 20

36

10

10

24 | 34

80 | 18

22

12

8

16 | 40

72136 | 18

10

6

18 | 36

76 | 39 | 18

7

PO3ITIOMLIT FeHePaIbHOI CYKYITHOCTI 32 JaHUMHU BUOIPDKH:

)

T, | [6;16)

[16;26)

[26; 36)

[36; 46)

8

U

7

16

35

[46; 56)

[56; 66)

[66; 76)

[76; 86]

15

8

6

5

[5;10)

[10; 15)

[15;20)

[20; 25)

[25; 30)

7

8

15 18

23

[30; 35)

[35; 40)

[40; 45)

[45; 50]

19

14

10

6

J3. Tlpu pieuai 3aagaymocti o = 0,01 mepeBipuTi rimoresy mpo
HOPMAJIbHUI PO3MOMLT 03HAKHK Y TeHepaIbHIl CYKynHOCTI & 3a Bubip-

KOIO, JaHi siKol HaBeJZeHoO B TabJIHII

7 2 8 35
7 43 22 15 )
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4. Jlns HaBejeHuX BUOIPOK, B3SBIIM 3a PIBEHb 3HAUYIIOCTI (r =
= 0, 10, mepeBipuTH rirnoTe3y Ipo Te, 0 BOHK OJIepXKaHi 3 HOpMaJIbHO
PO3MOJILIEHO] TEHEPAJIBHOI CYKYITHOCTI:

1) 150 Bigxumiens giamerpis narmnd nepeansol 0ci Bl HOMIHAIBHOTO
posMipy (MEM):

Cepeauna

IHTepBaJY
z; 26 |29 [ 32 |35 |38 |41 |44 |47 | 50 | b3
1 1 4 1312322129129 (16|11 | 2

2) 3pict 1004 gisuar y i 16 pokis (cm):
I; | [134;137) | [137;140) | [140;143) | [143;146)

7, 1 4 16 53
I; | [146;149) | [149;152) | [152; 155) | [155; 158)
n; 121 197 229 186
I; | [158;161) | [161;164) | [164; 167) | [167; 170) | [170; 173]
7, 121 53 17 5 1
Biagnosiai

O1. Varomxyerses (k =8, x2 = 7,71, P(x* > x2) = 0,4664).

02. 1) Hpuiimaerses (k =4, x5 =3, P(x* > x3) = 0,5578);
2) npuitmaerses (k =5, x2 = 7,19, P(x* > x2) = 0,2206); 3) npuiimae-
oot (k = 4, 2 = 2,47, P(x* > x2) = 0, 7358).

03. 1) Vsromkyerscs (& = 10,4, S= 13,67, k =4, x2 = 5,4,
P(x* > x2) = 0,2503); 2) ysromxyersca ( & = 12,04, S*= 4,261, k = 6,
x2=1,3, P(x* > x3) = 0,9658). OckinbKu 4acTOTH IEPIINX JBOX | OCTaH-
HIX JBOX IHTEPBAMIB MaJi, TO g ob’€IHATH KOXKHY Iapy LIHUX IHTEpBaJIiB
B OOWH 1 mMpocyMyBaTHu IX YaCTOTH.

C1. linoresa nigrsepmkyerscs (k =3, x2 = 4,56, P(x* > x2) =
= 0,1718).

C2. Tinoresa migrepmxyerses (& = 40,64, S= 1,73, k = 3, xJ =
=1,35, P(x* > X%) = 0,7258). IlepeiiTu 10 iIHTEPBAIBLHOTIO PO3LOALILY
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I; [135,5;36,5) | [36,5:37,5) | [37,5;38,5)
T 1 2 3
I; 1138,5;39,5) | [39,5:40,5) | [40,5;41,5)
n; 5 10 13
I; | [41,5;42,5) | [42,5;43,5) | [43,5;44, 5]
T 9 6 1

i 06’e/iHATH MEPIIMX TPU iHTEPBANU B OJIMH i /B OCTAHIX B OJIUH, OCKIIBKU
TX 4aCTOTH MAaJi.

1. 1) Hpuiimaerses ( k=6, x2 = 1,52, P(x* > x2) = 0,9197);
2) Bigxungerbesa (k= 4, XZ =13,93, P(x? > Xﬁ) = 0,0073);
3) npuiimaerbea (k = 4, XZ =3,06, P(x? > Xﬁ) = 0,5578).

A2. 1) He ysromxyerses ( F = 42,5, S°= 17,17, k =5, xJ = 14,
P(x* > x2) = 0,0146); 2) ysromxyersest ( E = 27,54, S= 10,44, k = 6,
X2 =5,4, P(x* > x2) = 0,4956).

3. ¥Y3romxyerncs.

4. 1) Tpuiimaerbes, x3 = 3,26 (uepui gpa i ocranui gBa iHrepsaan
o6’exnarn); 2) npuiiMaersest, x5 = 0517 (nepui Tpu i ocranni Tpu inTepBaN
ob’eiHATH).
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Tema 20. ExemenTu Teopii kopeasiil

19, Jliniitna kopensniitna 3a7e>kHicTsb i npami perpecii. He-
xait £ 11 — BUMAJIKOBL BEJIMIWHU, 3B SI30K MiXK sikuMu Tpeba BUBUYUTU.
V pesyaprari 1 BUIPOOYBaHb MNICTAJM 71 AP 3HAYEHL [IUX BEJTUYHH
(1,11), (z2,92), ..., (%n,yn). Bubipkosi cepenni Ta mucnepcii 1mo-
3HAYUMO BiATIOBiIHO T, , S2, Sg. 3a ominky xoedillieHTa KOpPEJIAIil
p = p(&,n) BizbMeMO BUOIPDKOBUI KOEDIEHT KOPEISIT r — Koediri-
€HT KOPEJAMil M pPO3IOAiIaMi BUOIPOK L1, T2, «..; Ln 1 Y1, Y2, - - -5
Yp; TP TIBOMY KOXKHIN mapi (z;,y;), K 1 mpu m06y10Bl OTHOBUMIPHOT
byHKIUT posnoaiay BubipKU, npunucyemo iMosipuicrs 1/n. 3rigno 3
O3HaYEHHAM KoedillieHTa KOpeasil

22
Ty — NT - Y
gy &Y T

S.8,  nS,S,

a IpsIMOl perpecii £ Ha 7 —

Ty - 7= o2y — )
y— T = Syy ).

Piuanng npsamux perpecii JOIIBHO 3HAXOIUTH JIAIIE B TOMY BW-
HajKy, KOJU TOUYKA (24, 4;), ¢ € {1,2,...,n}, rpymyOThCS M0OIU3Y
neBHOI IpsaAMol (116 MOXKHA TIEPEBIPUTH, HAIPUKJIA, TOOYyBABIIM 111
TOYKH B JICKAPTOBI# crcTeMi KOOpIMHAT).

Ao uncsio BUITpoOYBAHB 1 JIyKe BEJIUKE, TO JIjist CIIPOIIEHHST 00-
YHCJIEHD JaH1 3TPYIVEMO i 3aCTOCYEMO MeTOT YMOBHIX BapianT. Hexair
JIaH1 B2Ke 3IPYIOBAHO i BUSBUJIOCH, IO T1apa YHCeN (Z;,Y;) CIocTepi-
ranace ng, + € {1,2,...,k}, j € {1,2,...,1}, pasis. Bamumemo i
JaHl y BUIVISIJIL KOPEJSIiiHOT Tabjiumii
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n\E| 1 | z2 | .| Tk || DL

Y1 iy | no1 | -« | NEL || T

Y2 n12 | N22 | ... | Ng2 || N2
Tabu. 1.

n ey | Mop | - | T ny

S>olmy | mo | ... | mg || n

Y miit rabmammi

1 k k 1
my — E TLZ'j, nj == E TLZ'j, E m; = E nj =n,
j=1 i=1 =1 j=1

N — YUCI0 BCiX cnocrepe:kenb. Popmyna (1) HabyBae BUTIIs LY

Z N TilY; — nT -y

i,J
= ) 2
NSz Sy )

Hexait 01 —x; = h1, 1 € {1,2,...,]6—1}, Yj+1 — Y; =
=hy, je€{l,2,...,1—1}, — kpoku Tabmuii. [Tozuagumo uepes i,
Jjo HOMEpH BapiafT, IO JEXATh IPUOAM3HO IOCEePeInH] BaplallifiHmx
pAAiB, i BBEIeMO YMOBHI BapiaHT! u; = 1 — %9, vj = j — jo. O4eBuaHO,
1110

Ti = Ty +uihi, © € {1,2,...,k},

Y; = Yjo +vihe, 7€ {1,2,...,1}
Toai dopmyna (2) 6yzme Takor

0]
" 15,5y )
e
ﬂ—limu ﬁ—lzl:n 52—1i 2 _ 2
_nZ:1 U _nj:1 7U; u—nZ:1mzuz



l
, 1 ) ‘ Y Y
52 = - anvjz — %%, a 82 =hiS2, 5’5 = h3SZ2.
J=1
3ayBaxuMo, o T = Tj, + U - h1, § = yj, + ¥ - ha.
Ilpuknam 1. V xopenauiiiniii Tabnmni Hapeaenl BUOIPKOBI 3HAYCHHS
BesmanH 1

€\n |10 1214 [ 16 | 18 [ 20
10 |9 41

30 | 1]10] 9 | 3

50 216 |14] 6

70 11018 6

3uHaliTy piBHSAHHEA TPAMEUX perpeciit n #Ha £ 1 £ Ha 7.
< CxyrazeMo KOpensiiiiny Tabauiio B yMOBHHX BaplaHTax, B3sBIIN 3a
yMoBHI Hyai z;, = 501 y;, = 16.

\n|-3]-2]-1]0][1]2
—2

9 4 1 14

-1 1 10 | 9 3 23
0 2 6 |14 | 6 28
1 1 |10 |18 |6 | 35

10 | 16 | 17 |27 | 24 | 6 | 100

Snaiinemo 7 i U:

(—2)-14+(-1)-23+1-35 _ —51+435 _

= = —0,16:
“ 100 100 0,16;
3.1 —9).1 “1)- 1. .
1_):( 3)-10+(-2)-164+(—-1)-17+1-24 +2 6:_0743.
100
O6YMCANMO JTOTIOMIXKHI BeuanHy u2 1 v2:
— 4-14+1-234+1-35 114
2 = = — = 1,14
" 100 100
— 9-104+4-16+1-17+1-24+4-6 219
P =22 _919.
100 100

Toxi

Su= \i — () = /T T (0,167 = 1,056,
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Su= /0 — (02 = /2,19~ (0,43 = 1,42,

3naitnemo Z U5
> nguiy = (=3)(=2)9 + (—2)(—-2)4 + (—1)(-2)1+

+(=3)(-D1+ (-2)(-D10+ (-)(-1)9+(-1)-1-1+1-1-18+
+2-1-6=54+164+2+3+20+9—1+18+12=133.

133 -100-(—0,16)(—0,43) 126,12 0.84
N 100- 1,056 - 1,42 © 149,952 7
- hy =50 +20(—0,16) = 50 — 3,2 = 46, 8,

- hy =16+ 2(—0,43) = 16 — 0,86 = 15, 14,

Toxi

S, = h1 Sy = 20-1,056 = 21,12,
S, =hyS, =2-1,42 = 2, 84.

O1xe, IIyKaHe PiBHSHHS NpsiMOT perpecil 1 Ha £ Ma€ BUIVIA

_ 2,84

Jo = 0,113z + 9, 85.

abo
AnamoriyHo 3HAXOMUMO PIBHSHHS NPAMOI perpecii £ Ha 7
21,12
Ty — = N—— — 15,14
Ty —46,8=10,84 5 84 (y —15,14)
abo
Ty =6,25y —47,78.>

3 Tabs. 1 MOXKHA OJIePKATH POIIOJLT CepeJIHIX BEIUYUUH §g,
i€{1,2,...,k}, a3y, j€{l,2,...,1}.
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Tyt

Zq T To Ce Tk

glpi ga?l gxg e gxk, Ta6.H. 2,
Yacrora | m1 | ms | ... | myg

Yq Y1 Y2 .. U1

xyT wyl $y2 oo J}yl Ta6.H. 3
Hacrota | n1 | no | ... | my

{
_ 1 .
ywl:_E YiTij, 16{172771€},
mi s34

Piugnng npsamol perpecil MOXKHA IMyKATH Y BUIJILAI]

Je = ax + b,

e a i b 3HaXO0OITLCSI 3 CUCTEMU DIBHSIHL

ae

ax +b=1,

1 1
:E:—Zmzxi; :T:QZ—ZmZx%
n i—1 n =1

k
1 B 1
Yy = E Zl miYy, y=— 1 MiZiYy,
1= 1=
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20, Heuiniiina perpecis. SIxmo Jinii perpecii Biaminmi Bix nps-
MHX, TO KOediIlieHT Kopeadril He Jiae IOBHOI VSIBH IIPO 3B’A30K MIXK
BesimarHamMu € 1 7). Y IbOMY BUIAJKY 33 MIpy 3aJI€KHOCTI 6epyTh
KODENAifiHI BiAHOIIEHHS, sIKi 00UYUCIIOITE 38 POPMYJ/IaMU:

_ 5 R
Tnje = S, Tefm = Se’ (4)
zIe
1< 1<
Srgr = Z(ﬂxi ) m; 572, = - Z(y; —7)°n;
i=1 j=1
1< 1<
St = - D (@, —7)n5; SE= - > (@i — 2)°mi;
j=1 i=1

k l
_ 1 _ 1
x.:—g TiMg4s i:—g T
Y; nj A vty ylv mz . y] ()
=1 =1
Pozrnanemo Bunaiok, koiu rpadik po3citoBaHHSs 3HAUEHD BUIIAI-
KOBUX BeJIMUUH £ 1 77 HAOJUXKEHU 710 Tapabosiu
Je = az® 4 bz + . (5)

Hexait posnogia aBoBuMipHOT BunaaxoBoi Bemmawnau (€, 7)) Mae BU-
ran taba. 1. Ha ocmosi miel tabsmm nmepeiizeMo 1o Tabia. 2, me Ko-
JKHOMY Z; BLAIIOBLIaTUME CepeJHE 3HAUEHHH {J;, 3 JacToToro my;. Toni
IS 3HAXOMKEeHHsI G, b 1 ¢ MaTUMEeMO CUCTEMY PIBHSIHL

( k k k k
GZHJ?mi + bef’mZ + chfmZ = fongsz
i=1 i=1 i=1 i=1
k k k k
3 2 _
oY wmi+bYy wimitcd mimi =Y Timis,, (6)
i=1 i=1 i=1 i=1

k k k
aZx?mi —i—beimi 4+ nec = Zngxz
\

i—1 i—1 i—1
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Axmo samicts piBHgHHS (5) B3ATH
o = oz + ¢, (7)

TO 11T OOYMCTIOBAHHS G 1 ¢ AICTAHEMO CHCTEMY PIBHSIHD

k k k
4 2 2, =
a g T, mi+c¢ E T;m; = g Tz, s
i=1 i=1 i=1
k k
2 —
a g r;m; +nc= E Y, -
i=1 =1

IIpu Bubopi dopmysin KOpeadIiiiHol 3a1e2KHOCTI 9 Bijg & y BUIVIAI

(8)

_ a
T

JUIS 3HAXOMKEHHsT KoedinieHTiB a 1 b oflepKyeMo cucrteMy piBHSHBb

k k
a 2 m_iml +bn = Zl MY
koL ko T 1 (10)
GZ zmi-{—bZ;mz— miYz;

3

VY Bunajky rinepboJjiiunol perpecii & Ha 1 piBHIHHS TitepboJin Mae
BUTJIST

‘14
Y

koedilieHTH ¢ i d SKOro 3HaX0UMO 13 CUCTEMHU

cZ—nJ +dn = Zn]xyj,
i= 1
l
Z n] —l—dz—n] = Z:I;y]—nj.

Ilpuknan 2. 3naiitu BI/I6ipKOBe piBHSIHHSA perpecil

Je = ax® + bz + ¢

3a JAaHUMU KOPEISIiHHOT Tab I
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n\¢é| 2|3 |5

25 (20 — | — | 20
45 - 130 1| 31
110 | — | 1 | 48 | 49

20 | 31 | 49 | 100

OUiHATH CHIY KOPEJSIIHHOTO 3B’SA3Ky 33 BHOIPKOBAM KODENSIiHHUM
BIJTHOIIEHHSM Ty /¢ .

< CkiasieMo poO3paxyHKOBY TabJIUITIO

x; | my; Yus m;T; mim? mimg’
2 20 25 40 &0 100
3 31 47,1 93 279 837
5 49 | 108,67 | 245 1225 | 6125
Z 100 — 378 1584 | 7122

7 = - —— 3
MZ; | MY, | TGz, Ti | Y, Ty

320 500 1000 2000

2511 | 1460 4380 13141
30625 | 5325 26624 133121
33456 | 7285 32004 148262

IMigcTaBuBIy 3HAHAEH] YMCIA OCTAHBOTO PAAKA B (6), AicTaHeMo cucre-
MY DIBHSIHB JJIsl 3HAXOIKeHHsI KoedilieHTin a, b, c:

33456a + 7122b + 1584c = 148262,
7122a + 1584b + 378¢c = 32004,
1584a + 378b + 100c = 7285.

Po3B’3aBIIM 1]0 CHCTEMY, OJCPKUMO
a=2,94; b=7,27; c=-1,25.
MMicaa migcranoBky 3HaiAenux KoediuienTtis y (5) mictanemo
Je = 2,942% + 7,272 — 1,25.
Tenep znafigemo r,) /g Maemo

{
1
—Z nigy; = 755(20-25 + 31-45 + 49 - 110) = 72,85;

3
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1 I
Sn=, > (i —9)*n; =

j=1

1
= \/m@o(% — 72,85)2 + 31(45 — 72,85)2 4+ 49(110 — 72, 85)2) =

=37,07;

1
= |/ 755 (20(25 — 72,85)% + 31(47,1 = 72,85) + 49(108, 67 — 72,85)?) =

= 33, 06.
Toni 3 dpopmynu (4) Bunusae, mo

Sy 33,06

=21 _ — 0, 89.
Mie =g T aror T T

Bopasu

O1. 3naiitr BubipKOBI piBHAHHS TPsAMUX JiHIE perpecil 1 Ha £ i
& Ha 1) 33 mAHUMU KOPEJIAIifiHol TabuIi:

n\E[5]10 152025303540
100 [2] 1 3
120 3| 4] 3 10
1) [ 140 510 8 23
160 1 6 | 1|19
180 115
5058 11|86 5] 250
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n\E |18 [23 28 [33[38] 43 [ 48
125 1 1
150 | 1 |2]5 8
p |17 32|12 17

200 T8 |7 16
225 3| 3 6
250 112

16 |8 |20[10]4]1]50

n\E] 2530354045

21 5| 3
g [SL[T[9]15]3

A1 2 |17 | 17| 2

51 2 [ 11| 6

61 2 | 2

02. Buaiiti BubipKoBe piBHSIHES perpecii §; = azx’+bx—+c i Bubip-
KOB€ KOpEJIsiiHe BIIHOIIEHHS Ty /¢ 38 JAHUMU KOPEJIIHHOT TabIAII:

n\NE[O[T1]2[3]4
0

18] 1 1 20

3 1120 21

1) ) 315 (10] 2 20
10 7|12 19

17 20| 20

22 126 |18 |14 | 20 | 100

n\E] O [ 4]6]7]10

7 191111 21

13 2 |14 16

2) 40 3122 2 27
80 15 15

200 21 | 21

21 118 | 23 | 17| 21 | 100
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1. 3uaiitu BuGipKOBe piBHAHHS perpecil T, = az? + bz + ¢ 1 Bu-
Ul b p perp y
OipKOBe KOpEJSIiiiHe BIIHOIIEHHS Te/m 38 KOPEJATIHHOI0 TabauIelo:

n\E] 6 | 3050
1

15 15
3 1114 15
4 2 118120

16 | 16 | 18 | 50

C2. TIposeaeno 60 BunpobyBaHb MilTHOCTI BOJIOKHA BABOBHU B 3a-
JeXKHOCT] Big fioro ToBmuau. Jlani mux BunpobyBaHb HABEACHO B Ta-
OJtuill, e € 03HaYAE IEeBHY YMOBHY BEJIMYUHY, 00EpPHEHO MPONOPIIHHY
TOBIIMHI BOJIOKHA, 7} — "PAHUYIHE HABAHTAYKEHHSI (B IrpaMax)

E\n|5,2|4,7]|42|37
2,3 3 1
2,5 2 6 2
2,7 4 12 | 2
2,9 2 7 |12
3,1 2 5
Bnafity BUGIpKOBe pIiBHAHHA perpecii §, = az® + bz + ¢ i xo-

pendniifae BigHomeHHsI. KpiM TOTO, 3HAUTH PIBHAHHS pErpecil 4, =
=az®+c, . =ajz+b.

JlomaritHe 3aBIaHHA

J1. Buatitr BubipkoBe PIBHSAHHS TpsiMuUX JIiHI perpecii n Ha € i
& Ha 1) 33 mAHUMU KOPEJIAIifiHol TabuIi:

n\& |5 |10 [ 15]20 253035
100 6 | 1|7
120 41216
1) 140 8 |10 ] 5 23
160 [ 3] 4| 3 10
180 | 2| 1 1 4
) 1111 5 (10| 3 |30

201



n\& |10 | 15|20 | 25|30 | 35
15 3] 3
2) 18 1156 |4
21 218 13| 4
24 5 [10] 5 | 1
27 415815

J12. 3uaiitu BubipkoBe piBHAHHS perpecil ¥, = az’+bz+ciBubip-
KOB€ KOpeJIslIiiHe BIIIHOIIEHHST T, /€ 33 TAHUME KOPeIdmiiiHol Tab/Inri:

n\E]O0[4]5
1 |50 5| 1| 56

1) 35 44 44
o0 5 | 45| 50
50 | 54 | 46 | 150

n\éEJO0[1]2[3]4
10 |20 5 25
11 |7 [15]3 |1 26
2) | 20 317 4 24
35 8 |13 ] 7 | 28
50 5|42 47
27 |23 [ 2823 [ 49 | 150

J3. Y Tabauni HapegeHo BUOIPKOBI JaHi IPpo KiALKICTH BUIIYIIE-
HuxX BUpoDGiB & 1 moBHUX BUTpaT 17 Ha 20 OJIHOTUIIHUX THANPUEMCTBAX

E\Nn |3 4|57 [8]10[12]13 |14 |19 |20 |24
2

1111
4 111 2 111
9 2 1 111
18 1 1

Bualitu piBHsHHS perpecil ¥, = a/z + b1 obuncantu Kopeariitae
BIJIHOIIEHHST T /¢
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Bigmosimi

0O1. 1) §, = 1,92z + 101,6; 7, = 0,12y + 3,7;
2) o =4z + 57,8, 7, = 0,19y — 3, 1;
3) . = 1,48z — 15,4; 7, = 0,35y + 22,9.

02. 1) §, = 0,662% + 1,23z + 1,07; 7, /¢ = 0, 96.
2) ¥» = 3,202% — 13,01z + 9,09; r,, /¢ = 0, 99.

C1.z, = 2,8y> + 0,02z + 3, 18; re/n = 0,96.

C2. §, = 0,85522 — 5,598z + 12, 348; 7, = —0,2921z2 + 6, 4668;
o = 11,8255/1 — 0,0840; r¢y = 0,7526; 1,6 = 0, 7683.

1. 1)y, = —2,15z + 181,8; &, = —0,33y + 65,7;
2) g = 0,412 4+ 12,04; &, = 1,37y — 6,09.

2. 1) §, = 1,532% + 1,95z + 1; 7, /¢ = 0,99.
2) §o = 1,592% + 3,332+ 9,4; r,, /¢ = 0, 83.

3. §. = 16,6146/ + 9,6502; /¢ = 0, 7372.
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Tabauus 1. 3aauenns GyHKIT ¢() =

Tabsmmii

1

V271

2

5

6

0.0

0.3989

0.3989

0.3989

0.3988

0.3986

(0.3984

0.3982

0.3973

0.1

0.3970

0.3965

0.3961

0.3956

0.3951

0.3945

0.3939

0.3918

0.2

0.3910

0.3902

0.3894

0.3885

0.3876

0.3867

0.3857

0.3825

0.3

0.3814

0.3802

0.3790

0.3778

0.3765

0.3752

0.3739

0.3697

0.4

0.3683

0.3668

0.3653

0.3637

0.3621

0.3605

0.3589

0.3538

0.5

0.3521

0.3503

0.3485

0.3467

0.3448

0.3429

0.3410

0.3352

0.6

0.3332

0.3312

0.3292

0.3271

0.3251

0.3230

0.3209

0.3144

0.7

0.3123

0.3101

0.3079

0.3056

0.3034

0.3011

0.2989

0.2920

0.8

0.2897

0.2874

0.2850

0.2827

0.2803

0.2780

0.2756

0.2685

0.9

0.2661

0.2637

0.2613

0.2589

0.2565

0.2541

0.2516

(0.2444

1.0

0.2420

0.2396

0.2371

0.2347

0.2323

0.2299

0.2275

0.2203

1.1

0.2179

0.2155

0.2131

0.2107

0.2083

0.2059

0.2036

0.1965

1.2

(0.1942

0.1919

0.1895

0.1872

0.1849

0.1826

0.1804

0.1736

1.3

0.1714

0.1691

0.1669

0.1647

0.1626

0.1604

0.1582

0.1518

1.4

0.1497

0.1476

0.1456

0.1435

0.1415

0.1394

0.1374

0.1315

1.5

0.1295

0.1276

0.1257

0.1238

0.1219

0.1200

0.1182

0.1127

1.6

0.1109

0.1092

0.1074

0.1057

0.1040

0.1023

0.1006

0.0957

1.7

0.0940

0.0925

0.0909

0.0893

0.0878

0.0863

0.0848

0.0804

1.8

0.0790

0.0775

0.0761

0.0748

0.0734

0.0721

0.0707

0.0669

1.9

0.0656

0.0644

0.0632

0.0620

0.0608

0.0596

0.0584

0.0551

2.0

0.0540

0.0529

0.0519

0.0508

0.0498

0.0488

0.0478

0.0449

2.1

0.0440

0.0431

0.0422

0.0413

0.0404

0.0396

0.0387

0.0363

2.2

0.0355

0.0347

0.0339

0.0332

0.0325

0.0317

0.0310

0.0290

2.3

0.0283

0.0277

0.0270

0.0264

0.0258

0.0252

0.0246

0.0229

24

0.0224

0.0219

0.0213

0.0208

0.0203

0.0198

0.0194

0.0180

2.5

0.0175

0.0171

0.0167

0.0163

0.0158

0.0154

0.0151

0.0139

2.6

0.0136

0.0132

0.0129

0.0126

0.0122

0.0119

0.0116

0.0107

2.7

0.0104

0.0101

0.0099

0.0096

0.0093

0.0091

0.0088

0.0081

2.8

0.0079

0.0077

0.0075

0.0073

0.0071

0.0069

0.0067

0.0061

2.9

0.0060

0.0058

0.0056

0.0055

0.0053

0.0051

0.0050

0.0046

3.0

0.0044

0.0043

0.0042

0.0040

0.0039

0.0038

0.0037

0.0034

3.1

0.0033

0.0032

0.0031

0.0030

0.0029

0.0028

0.0027

0.0025

3.2

0.0024

0.0023

0.0022

0.0022

0.0021

0.0020

0.0020

0.0018
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T
1 22
Tab. 2. i1 ®(zr) = —= - .
abavua 2. Snavenns: GyHKIT P(x) NGT: /exp ( 5 ) dz
0

x b(x) x b(x) x b(x) x b(x)

0.00 | 0.0000 | 0.32 | 0.1255 | 0.64 | 0.2389 | 0.96 | 0.3315

0.01 | 0.0040 | 0.33 | 0.1293 | 0.65 | 0.2422 | 0.97 | 0.3340

0.02 | 0.0080 | 0.34 | 0.1331 | 0.66 | 0.2454 | 0.98 | 0.3365

0.03 | 0.0120 | 0.35 | 0.1368 | 0.67 | 0.2486 | 0.99 | 0.3389

0.04 | 0.0160 | 0.36 | 0.1406 | 0.68 | 0.2517 | 1.00 | 0.3413

0.05 | 0.0199 | 0.37 | 0.1443 | 0.69 | 0.2549 | 1.01 | 0.3438

0.06 | 0.0239 | 0.38 | 0.1480 | 0.70 | 0.2580 | 1.02 | 0.3461

0.07 | 0.0279 | 0.39 | 0.1517 | 0.71 | 0.2611 | 1.03 | 0.3485

0.08 | 0.0319 | 0.40 | 0.1554 | 0.72 | 0.2642 | 1.04 | 0.3508

0.09 | 0.0359 | 0.41 | 0.1591 | 0.73 | 0.2673 | 1.05 | 0.3531

0.10 | 0.0398 | 0.42 | 0.1628 | 0.74 | 0.2704 | 1.06 | 0.3554

0.11 | 0.0438 | 0.43 | 0.1664 | 0.75 | 0.2734 | 1.07 | 0.3577

0.12 | 0.0478 | 0.44 | 0.1700 | 0.76 | 0.2764 | 1.08 | 0.3599

0.13 | 0.0517 | 0.45 | 0.1736 | 0.77 | 0.2794 | 1.09 | 0.3621

0.14 | 0.0557 | 0.46 | 0.1772 | 0.78 | 0.2823 | 1.10 | 0.3643

0.15 | 0.0596 | 0.47 | 0.1808 | 0.79 | 0.2852 | 1.11 | 0.3665

0.16 | 0.0636 | 0.48 | 0.1844 | 0.80 | 0.2881 | 1.12 | 0.3686

0.17 | 0.0675 | 0.49 | 0.1879 | 0.81 | 0.2910 | 1.13 | 0.3708

0.18 | 0.0714 | 0.50 | 0.1915 | 0.82 | 0.2939 | 1.14 | 0.3729

0.19 | 0.0753 | 0.51 | 0.1950 | 0.83 | 0.2967 | 1.15 | 0.3749

0.20 | 0.0793 | 0.52 | 0.1985 | 0.84 | 0.2995 | 1.16 | 0.3770

0.21 | 0.0832 | 0.53 | 0.2019 | 0.85 | 0.3023 | 1.17 | 0.3790

0.22 | 0.0871 | 0.54 | 0.2054 | 0.86 | 0.3051 | 1.18 | 0.3810

0.23 | 0.0910 | 0.55 | 0.2088 | 0.87 | 0.3078 | 1.19 | 0.3830

0.24 | 0.0948 | 0.56 | 0.2123 | 0.88 | 0.3106 | 1.20 | 0.3849

0.25 | 0.0987 | 0.57 | 0.2157 | 0.89 | 0.3133 | 1.21 | 0.3869

0.26 | 0.1026 | 0.58 | 0.2190 | 0.90 | 0.3159 | 1.22 | 0.3888

0.27 | 0.1064 | 0.59 | 0.2224 | 0.91 | 0.3186 | 1.23 | 0.3907

0.28 | 0.1103 | 0.60 | 0.2257 | 0.92 | 0.3212 | 1.24 | 0.3925

0.29 | 0.1141 | 0.61 | 0.2291 | 0.93 | 0.3238 | 1.25 | 0.3944

0.30 | 0.1179 | 0.62 | 0.2324 | 0.94 | 0.3264

0.31 | 0.1217 | 0.63 | 0.2357 | 0.95 | 0.3289
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IIponoexkentst Tadbaui 2.

x D(x) x D(x) x D(x) x D(x)
1.26 | 0.3962 | 1.59 | 0.4441 | 1.92 | 0.4726 | 2.50 0.4938
1.27 | 0.3980 | 1.60 | 0.4452 | 1.93 | 0.4732 | 2.52 0.4941
1.28 | 0.3997 | 1.61 | 0.4463 | 1.94 | 0.4738 | 2.54 0.4945
1.29 | 0.4015 | 1.62 | 0.4474 | 1.95 | 0.4744 | 2.56 0.4948
1.30 | 0.4032 | 1.63 | 0.4484 | 1.96 | 0.4750 | 2.58 0.4951
1.31 | 0.4049 | 1.64 | 0.4495 | 1.97 | 0.4756 | 2.60 0.4953
1.32 | 0.4066 | 1.65 | 0.4505 | 1.98 | 0.4761 | 2.62 0.4956
1.33 | 0.4082 | 1.66 | 0.4515 | 1.99 | 0.4767 | 2.64 0.4959
1.34 | 0.4099 | 1.67 | 0.4525 | 2.00 | 0.4772 | 2.66 0.4961
1.35 | 0.4115 | 1.68 | 0.4535 | 2.02 | 0.4783 | 2.68 0.4963
1.36 | 0.4131 | 1.69 | 0.4545 | 2.04 | 0.4793 | 2.70 0.4965
1.37 | 0.4147 | 1.70 | 0.4554 | 2.06 | 0.4803 | 2.72 0.4967
1.38 | 0.4162 | 1.71 | 0.4564 | 2.08 | 0.4812 | 2.74 0.4969
1.39 | 0.4177 | 1.72 | 0.4573 | 2.10 | 0.4821 | 2.76 0.4971
1.40 | 0.4192 | 1.73 | 0.4582 | 2.12 | 0.4830 | 2.78 0.4973
1.41 | 0.4207 | 1.74 | 0.4591 | 2.14 | 0.4838 | 2.80 0.4974
1.42 | 0.4222 | 1.75 | 0.4599 | 2.16 | 0.4846 | 2.82 0.4976
1.43 | 0.4236 | 1.76 | 0.4608 | 2.18 | 0.4854 | 2.84 0.4977
1.44 | 0.4251 | 1.77 | 0.4616 | 2.20 | 0.4861 | 2.86 0.4979
1.45 | 0.4265 | 1.78 | 0.4625 | 2.22 | 0.4868 | 2.88 0.4980
1.46 | 0.4279 | 1.79 | 0.4633 | 2.24 | 0.4875 | 2.90 0.4981
1.47 | 0.4292 | 1.80 | 0.4641 | 2.26 | 0.4881 | 2.92 0.4982
1.48 | 0.4306 | 1.81 | 0.4649 | 2.28 | 0.4887 | 2.94 0.4984
1.49 | 0.4319 | 1.82 | 0.4656 | 2.30 | 0.4893 | 2.96 0.4985
1.50 | 0.4332 | 1.83 | 0.4664 | 2.32 | 0.4898 | 2.98 0.4986
1.51 | 0.4345 | 1.84 | 0.4671 | 2.34 | 0.4904 | 3.00 | 0.498650
1.52 | 0.4357 | 1.85 | 0.4678 | 2.36 | 0.4909 | 3.20 | 0.499313
1.53 | 0.4370 | 1.86 | 0.4686 | 2.38 | 0.4913 | 3.40 | 0.499663
1.54 | 0.4382 | 1.87 | 0.4693 | 2.40 | 0.4918 | 3.60 | 0.499841
1.55 | 0.4394 | 1.8%8 | 0.4699 | 2.42 | 0.4922 | 3.80 | 0.499928
1.56 | 0.4406 | 1.89 | 0.4706 | 2.44 | 0.4927 | 4.00 | 0.499968
1.57 | 0.4418 | 1.90 | 0.4713 | 2.46 | 0.4931 | 4.50 | 0.499997
1.58 | 0.4429 | 1.91 | 0.4719 | 2.48 | 0.4934 | 5.00 | 0.500000
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Tabavus 3. Tabnuug posnominy [yaccona P(k) =

He

0.1

0.2

0.3

0.4

0.5

0.6

0.904837

0.818731

0.740818

0.670320

0.606531

0.548812

0.090484

0.163746

0.222245

0.268128

0.303265

0.329287

0.004524

0.016375

0.033337

0.053626

0.075816

0.098786

(0.000151

0.001092

0.003334

0.007150

0.012636

0.019757

0.000004

0.000055

0.000250

0.000715

0.001580

0.002964

0.000000

0.000002

0.000015

0.000057

(0.000158

0.000356

0.000000

(0.000000

0.000001

0.000004

0.000013

(0.000036

[ O =[N =[O

0.000000

(0.000000

(0.000000

0.000000

0.000001

(0.000003

X
>

0.7

0.8

0.9

1.0

2.0

3.0

0.496585

0.449329

0.406570

0.367879

0.135335

0.049787

0.347610

0.359463

0.365913

0.367879

0.270671

0.149361

0.121663

0.143785

0.164661

0.183940

0.270671

0.224042

0.028388

0.038343

0.049398

0.061313

0.180447

0.224042

0.004968

0.007669

0.011115

0.015328

0.090224

0.168031

0.000696

0.001227

0.002001

0.003066

0.036089

(0.100819

0.000081

0.000164

0.000300

0.000511

0.012030

0.050409

0.000008

(0.000019

(0.000039

0.000073

0.003437

0.021604

0.000001

0.000002

0.000004

0.000009

0.000859

0.008102

0.000000

(0.000000

(0.000000

(.000001

0.000191

0.002701

0.000000

(0.000000

(0.000000

0.000000

(0.000038

(0.000810

TS| oo~ o vy x| eof 0| —| o

0.000000

0.000000

0.000000

0.000000

0.000007

0.000221

—
N

0.000000

(0.000000

(0.000000

0.000000

0.000001

0.000055

—
o

0.000000

0.000000

0.000000

0.000000

0.000000

0.000013

—
IS

0.000000

(0.000000

(0.000000

0.000000

(0.000000

(0.000003

15

0.000000

0.000000

0.000000

0.000000

0.000000

0.000001
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ITponoexenns: Tabauni 3.

>

i 4.0 5.0 6.0 7.0 8.0 9.0

0 ]0.018316|0.006738 | 0.002479 | 0.000912 | 0.000335 | 0.000123
1 10.073263 | 0.033690 | 0.014873 | 0.006383 | 0.002684 | 0.001111
2 |0.146525|0.084224 | 0.044618 | 0.022341 | 0.010735 | 0.004998
3 10.195367|0.140374 | 0.089235 | 0.052129 | 0.028626 | 0.014994
4 10.195367|0.175467 | 0.133853 | 0.091226 | 0.057252 | 0.033737
o [0.156293|0.175467 | 0.160623 | 0.127717 | 0.091604 | 0.060727
6 ]0.104196 | 0.146223 | 0.160623 | 0.149003 | 0.122138 | 0.091090
7 10.059540|0.104445 | 0.137677 | 0.149003 | 0.139587 | 0.117116
& 10.029770|0.065278 | 0.103258 | 0.130377 | 0.139587 | 0.131756
9 10.013231|0.036266 | 0.068838 | 0.101405 | 0.124077 | 0.131756
10 1 0.005292|0.018133 | 0.041303 | 0.070983 | 0.099262 | 0.118580
11 10.001925|0.008242 | 0.022529 | 0.045171 | 0.072190 | 0.097020
12 1 0.000642|0.003434 | 0.011264 | 0.026350 | 0.048127 | 0.072765
13 10.000197]0.001321 | 0.005199 | 0.014188 | 0.029616 | 0.050376
14 1 0.000056 | 0.000472 | 0.002228 | 0.007094 | 0.016924 | 0.032384
15 1 0.000015|0.000157 | 0.000891 | 0.003311 | 0.009026 | 0.019431
16 | 0.000004 | 0.000049 | 0.000334 | 0.001448 | 0.004513 | 0.010930
17 10.000001|0.000014 | 0.000118 | 0.000596 | 0.002124 | 0.005786
18 | 0.000000 | 0.000004 | 0.000039 | 0.000232 | 0.000944 | 0.002893
19 1 0.000000|0.000001 | 0.000012 | 0.000085 | 0.000397 | 0.001370
20 | 0.000000 | 0.000000 | 0.000004 | 0.000030 | 0.000159 | 0.000617
21 10.000000 | 0.000000 | 0.000001 | 0.000010 | 0.000061 | 0.000264
22 0.000000 | 0.000000 | 0.000000 | 0.000003 | 0.000022 | 0.000108
23 0.000000 | 0.000000 | 0.000000 | 0.000001 | 0.000008 | 0.000042
24 |0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000003 | 0.000016
25 1 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000001 | 0.000006
26 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000002
27 10.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000001
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. A
Tebauys 4. Posnonin Ilyaccona. Tabauis 3uadernn E

Fe_)‘.

k=m

0.1

0.2

0.3

0.4

0.5

1.000000

1.000000

1.000000

1.000000

1.000000

0.095163

0.181269

0.259182

0.329680

0.393469

0.004679

0.017523

0.036936

0.061552

0.090204

0.000155

0.001148

0.003599

0.007926

0.014388

0.000004

0.000057

(0.000266

0.000776

0.001752

=R N PO

0.000000

0.000002

0.000016

0.000061

0.000172

0.6

0.7

0.8

0.9

1.0

1.000000

1.000000

1.000000

1.000000

1.000000

0.451188

0.503415

0.550671

0.593430

0.632121

0.121901

0.155805

0.191208

0.227518

0.264241

0.023115

0.034142

0.047423

0.062857

0.080301

0.003358

0.005753

(0.009080

0.013459

0.018988

0.000394

0.000786

0.001411

0.002344

(0.003660

DU =R N PO

0.000039

0.000090

0.000184

0.000343

0.000594

1.2

1.4

1.6

1.8

2.0

1.000000

1.000000

1.000000

1.000000

1.000000

(0.698806

0.753403

0.798103

0.834701

0.864665

0.337373

0.408167

0.475069

0.537163

0.593994

0.120513

0.166502

0.216642

0.269379

0.323324

=W N = O

0.033769

0.053725

0.078813

0.108708

0.142877

[

0.007746

0.014253

0.023682

0.036407

0.052653

(0.001500

0.003201

0.006040

0.010378

0.016564

0.000251

0.000622

0.001336

0.002569

0.004534

0.000037

0.000107

(0.000260

(0.000562

0.001097

O ool

0.000005

0.000016

0.000045

0.000110

0.000237
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IIponosxkentst TabauI 4.

3

2.2

24

2.6

2.8

3.0

4.0

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

0.889197

0.909282

0.925726

0.939190

0.950213

0.981684

0.645430

0.691559

0.732615

0.768922

0.800852

0.908422

0.377286

0.430291

0.481570

0.530546

0.576810

0.761897

0.180648

0.221277

0.263998

0.308063

0.352768

0.566530

0.072496

0.095869

0.122577

0.152324

0.184737

0.371163

0.024910

0.035673

0.049037

0.065110

0.083918

0.214870

0.007461

0.011594

0.017170

0.024411

0.033509

0.110674

0.001978

0.003339

0.005334

0.008131

0.011905

0.051134

0.000470

0.000862

0.001487

0.002433

(0.003803

0.021363

0.000101

0.000202

0.000376

0.000660

0.001102

0.008132

S| o~ o v | oo~ o

0.000020

0.000043

0.000087

0.000164

0.000292

0.002840

—
N

0.000004

(0.000008

(0.000018

0.000037

0.000071

0.000915

3

2.0

6.0

7.0

8.0

9.0

10.0

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

0.993262

0.997521

(.999088

(.999665

0.999877

0.999955

0.959572

0.982649

0.992705

(0.996981

0.998766

0.999501

0.875348

0.938031

0.970364

0.986246

0.993768

0.997231

0.734974

0.848796

0.918235

0.957620

0.978774

0.989664

0.559507

0.714943

0.827008

0.900368

0.945036

0.970747

0.384039

0.554320

0.699292

0.808764

0.884309

0.932914

0.237817

0.393697

0.550289

0.686626

0.793219

0.869859

DO~ S| Ut b= @2 N — D

0.133372

0.256020

0.401286

0.547039

0.676103

0.779779

Nel

0.068094

0.152763

0.270909

0.407453

0.544347

0.667180

—
=

0.031828

0.083924

0.169504

0.283376

0.412592

0.542070

—_
—_

0.013695

0.042621

0.098521

0.184114

0.294012

0.416960

—_
N

0.005453

0.020092

0.053350

0.111924

0.196992

0.303224

—
[ 8

0.002019

0.008827

0.027000

0.063797

0.124227

0.208444

—_
[IoN

0.000698

0.003628

0.012811

0.034181

0.073851

0.135536
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IIponosxkentst TabauI 4.

m 5.0 6.0 7.0 8.0 9.0 10.0
15 (0.000226 | 0.001400 | 0.005717 | 0.017257 | 0.041466 | 0.083458
16 (0.000069 | 0.000509 | 0.002407 | 0.008231 | 0.022036 | 0.048740
17 (0.000020 | 0.000175 | 0.000958 | 0.003718 | 0.011106 | 0.027042
18 0.000005 | 0.000057 | 0.000362 | 0.001594 | 0.005320 | 0.014278
19 0.000001 | 0.000018 | 0.000130 | 0.000650 | 0.002426 | 0.007187
20 (0.000000 | 0.000005 | 0.000044 | 0.000253 | 0.001056 | 0.003454
21 0.000000 | 0.000001 | 0.000014 | 0.000094 | 0.000439 | 0.001588
22 (0.000000 | 0.000000 | 0.000005 | 0.000033 | 0.000175 | 0.000700

Tobauya 5. Posnoain Creonenta. Tabmuist 3uadens tg = (5, n).

B 0.95 | 0.99 | 0.995 n B 0.95 | 0.99 | 0.995
] 2.78 |1 4.60 | 8.61 20 2.093 | 2.861 | 3.883
6 2.4714.03 | 6.86 25 2.064 | 2.797 | 3.745
7 2.45|3.71 | 5.96 30 2.045 | 2.756 | 3.659
8 2.37|3.50 | 5.41 35 2.032 | 2.729 | 3.600
9 2.3113.36 | 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 2201 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 1298 | 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 2111290 | 3.97 oc 1.960 | 2.576 | 3.291
19 210 2.88 | 3.92
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Tabauys 6. Tabnuus 3uadens P(x* > x2).

2 1 2 3 4 5 6 7 8
q
1 |0,3173]0,6065 | 0,8013 | 0,9098 | 0,9626 | 0,9856 | 0,9948 | 0,9982
2 10,1573 0,3679 | 0,5724 | 0,7358 | 0,8491 | 0,9197 | 0,9598 | 0,9810
3 10,0833 |0,2231(0,3916 | 0,5578 | 0,7000 | 0,8088 | 0,8850 | 0,9344
4 [0,0455|0,1353 | 0,2615 | 0,4060 | 0,5494 | 0,6767 | 0,7798 | 0,8571
5 10,0253]0,0821|0,1718 | 0,2873 | 0,4159 | 0,5438 | 0,6600 | 0,7576
6 |0,0143|0,0498 | 0,1116 | 0,1991 | 0,3062 | 0,4232 | 0,5397 | 0,6472
7 10,0082 0,0302 | 0,0719 | 0,1359 | 0,2206 | 0,3208 | 0,4289 | 0,5366
& 10,0047 |0,0183 | 0,0460 | 0,0916 | 0,1562 | 0,2381 | 0,3326 | 0,4335
9 10,0027 |0,0111|0,0293 | 0,0611 | 0,1091 | 0,1736 | 0,2527 | 0,3423
10 |0,0016 | 0,0067 | 0,0186 | 0,0404 | 0,0752 | 0,1247 | 0,1886 | 0,2650
11 [0,0009 | 0,0041 | 0,0117 | 0,0266 | 0,0514 | 0,0884 | 0,1386 | 0,2017
12| 0,0005 | 0,0025 | 0,0074 | 0,0174 | 0,0348 | 0,0620 | 0,1006 | 0,1512
13| 0,0003|0,0015 | 0,0046 | 0,0113 | 0,0234 | 0,0430 | 0,0721 | 0,1118
14 | 0,0002 | 0,0009 | 0,0029 | 0,0073 | 0,0156 | 0,0296 | 0,0512 | 0,0818
15 | 0,0001 | 0,0006 | 0,0018 | 0,0047 | 0,0104 | 0,0203 | 0,0360 | 0,0591
16 | 0,0001 | 0,0003 | 0,0011 | 0,0030 | 0,0068 | 0,0138 | 0,0251 | 0,0424
17 | 0,0000 | 0,0002 | 0,0007 | 0,0019 | 0,0045 | 0,0093 | 0,0174 | 0,0301
18 | 0,0000|0,0001 | 0,0004 | 0,0012 | 0,0029 | 0,0062 | 0,0120 | 0,0212
19 | 0,0000 | 0,0001 | 0,0003 | 0,0008 | 0,0019 | 0,0042 | 0,0082 | 0,0149
20 |0,0000 | 0,0000 | 0,0002 | 0,0005 | 0,0012 | 0,0028 | 0,0056 | 0,0103
21 [0,0000 | 0,0000 | 0,0001 | 0,0003 | 0,0008 | 0,0018 | 0,0038 | 0,0071
22 0,0000 | 0,0000 | 0,0001 | 0,0002 | 0,0005 | 0,0012 | 0,0025 | 0,0049
23 0,0000 | 0,0000 | 0,0000 | 0,0001 | 0,0003 | 0,0008 | 0,0017 | 0,0034
24 [0,0000 | 0,0000 | 0,0000 | 0,0001 | 0,0002 | 0,0005 | 0,0011 | 0,0023
25 |0,0000 | 0,0000 | 0,0000 | 0,0001 | 0,0001 | 0,0003 | 0,0008 | 0,0016
26 |0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0001 | 0,0002 | 0,0005 | 0,0011
27 10,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0001 | 0,0001 | 0,0003 | 0,0007
28 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0001 | 0,0002 | 0,0005
29 [0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0001 | 0,0001 | 0,0003
30 |0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0001 | 0,0002
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Tabauus 7. Tabauuys snavens ¢ = q(y,n).

0.95

0.99 | 0.995

n

gl

0.95

0.99

0.995

1.37

2.67

5.64

20

0.37

0.58

0.88

1.09

2.01

3.88

25

0.32

0.49

0.73

0.92

1.62

2.98

30

0.28

0.43

0.63

0| I O] L

0.80

1.38

2.42

35

0.26

0.38

0.56

0.71

1.20

2.06

40

0.24

0.35

0.50

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

0.340

14

0.48

0.78

1.23

&0

0.161

0.226

0.310

15

0.46

0.73

1.15

90

0.151

0.211

0.290

16

0.44

0.70

1.07

100

0.143

0.198

0.270

17

0.42

0.66

1.01

150

0.115

0.160

0.221

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

Tabauuys 8. Tabmuns sHadensb Gyukuil y = In(z).

In(z)

T

In(z)

T

In(z)

T

In(z)

T

In(z)

In(z)

1.0

0.0000 (2.5

0.9163

4.0

1.3863

5.5

1.7047

7.0

1.9459

8.5

2.1401

1.1

0.09532.6

0.9555

4.1

1.4110

5.6

1.7228

7.1

1.9601

8.6

2.1518

1.2

0.1823]2.7

0.9933

4.2

1.4351

5.7

1.7405

7.2

1.9741

8.7

2.1633

1.3

0.2624 2.8

1.0296

4.3

1.4586

5.8

1.7579

7.3

1.9879

8.8

2.1748

1.4

0.3365(2.9

1.0647

4.4

1.4816

9.9

1.7750

7.4

2.0015

8.9

2.1861

1.5

0.4055(3.0

1.0986

4.5

1.5041

6.0

1.7918

7.5

2.0149

9.0

2.1972

1.6

0.4700(3.1

1.1314

4.6

1.5261

6.1

1.8083

7.6

2.0281

9.1

2.2083

1.7

0.5306 | 3.2

1.1632

4.7

1.5476

6.2

1.8245

7.7

2.0412

9.2

2.2192

1.8

0.5878(3.3

1.1939

4.8

1.5686

6.3

1.8405

7.8

2.0541

9.3

2.2300

1.9

0.6419(3.4

1.2238

4.9

1.5892

6.4

1.8563

7.9

2.0669

94

2.2407

2.0

0.6931(3.5

1.2528

5.0

1.6094

6.5

1.8718

8.0

2.0794

9.5

2.2513

2.1

0.7419(3.6

1.2809

5.1

1.6292

6.6

1.8871

8.1

2.0919

9.6

2.2618

2.2

0.7885(3.7

1.3083

5.2

1.6487

6.7

1.9021

8.2

2.1041

9.7

2.2721

2.3

0.8329(3.8

1.3350

9.3

1.6677

6.8

1.9169

8.3

2.1163

9.8

2.2824

24

0.8755(3.9

1.3610

5.4

1.6864

6.9

1.9315

84

2.1282

9.9

2.2925
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