MIHICTEPCTBO OCBITH I HAYKH YKPAIHU
MHUKOJIAIBCbKU HAIIIOHAJIbHUM ATPAPHUI YHIBEPCUTET
HABYAJBHO-HAYKOBHI THCTUTYT BIBHECY TA
THHOBAIIMHOI'O PO3BUTKY

OAKYJBTET MEHE/I)KMEHTY
Kadenpa ekoHOMIYHOT KIOEPHETUKH 1 MAaTEMaTHUYHOTO MO/ICJIFOBAaHHS

TEOPISI UMOBIPHOCTEU TA
MATEMATHUYHA CTATUCTHKA

MetoanuHi pekoMeHaarii
Ta 3aBAaHHS JUIS TPAKTUYHUX 3aHITh
3100yBayiB BUIIOI OCBITH OCBITHBOT'O CTYMEHS «0aKajaaBp»
cremianbHOCTI 281 «IlybmiuHe yrnpaBiaiHHS Ta aAMIHICTPYBaHHSI
JIEHHO1 Ta 3a049HO01 (PopMHU 3700y TTS BUIIIOI OCBITH

MukosaiB
2022



VJIK 519.2

T30

JIpyKy€eThCcsi 3a pIIMIEHHSIM HayKOBO-METOJMYHOI KOMICiT (akynbTeTy
MEHEKMEHTY MHUKOJIaiBChbKOTO HallIOHAIBHOTO arpapHoro yHiBepcuTeTy Bifg 29
nucronazaa 2022 poky, nmpoTokos Ne 3.

O. B. Illlebanina

C. I. Tumenko

I. I. Xuiaeko

B. O. Kpaitniii

I. I1. AtamaHIOK

A. B. lIIsen

Ykiaagaui:

—I-p ©€KOoH. Hayk, mnpodecop, mpodecop kadenpu
€KOHOMIYHOI KIO€pHETUKH 1 MAaTEMAaTHUYHOI'O0 MOJCJIFOBAHHS,
MukoJ1aiBCbKUi HalllOHAIBHUHN arpapHUM YHIBEPCUTET;

— KaHJl. TejA. HayK, JOLEHT, JAOLUEHT Kadeapu eKOHOMIYHOI
KIOEpHETUKH 1 MaTeMaTUIHOTO MOJICTIOBaHHS,
MukoJ1aiBCbKU HalllOHAIBHUHN arpapHUM YHIBEPCUTET;

— CTapIIMii BUKJIAAa4 Kaeapu eKOHOMIYHOI KIOEpHETHKH 1
MaTEMaTUYHOT' O MOJICIFOBAHHS, MuKOJ1aiBCbKUI
HAI[IOHAJILHUI arpapHuil YHIBEpCUTET.

— KaHA. €KOH. HayK, JOIEHT Kadeapu eKOHOMIYHOL
KiOepHeTHKH 1 MaTeEMATHYHOTI'O MOJICIIOBAHHS,
MukonaiBCchbKuil HalllOHAJbHUM arpapHUil YHIBEPCUTET;

Peuensenru:

— I-p TE€XH. Hayk, npodecop, npodecop kabeapu BHUILOI Ta
MPUKIIAIHOI MaTeMaTUKW, MUKOJIAIBChbKUM HalllOHAIbHUI
arpapHUil yHIBEpCUTET;

— KaH/J. TeXH. HayK, JOLUEHT Kadeapu iHKeHepii MPOorpaMHOro
3a0e3neyeHHsi, YOpHOMOPCHKUI HAIllOHATBLHUIN YHIBEPCUTET
im. Ilerpa Morunu.

© MukonaiBCbKUI HAIllOHAJIBHUA
arpapHuii yHiepcutert, 2022
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META, 3ABJIAHHSA KYPCY

Po3B’a3aHHs 0aratbOoX MPaKTUYHUX 3ajlad, 110 BUHUKAIOTh B
PI3HUX Taly3sX JISJIBHOCTI  JIFOJUHU, € HEMOXJIHUBUM  0e€3
BUKOPUCTAHHS MaTE€MaTUYHUX  METOAIB. 30KpeMa, BHUBYECHHS
pealbHUX TIPOIIECIB, B SIKMX HEOOXiJHO BpPaxOBYBaTH BHUIAJKOBI
dbakTopH, BIJIUB SIKMX HEMOXKIIMBO Halepe] nependayyBaTi, BUMarae
BUKOPUCTAHHS TEOPii UMOBIPHOCTEN 1 MATEMaTUYHO1 CTATUCTUKHU.

Hucuumiina  «Teopist  HWMOBIpHOCTEM Ta  MaTeMaTH4HA
CTAaTUCTHKA» BUBYAETHCS 3/100yBauyaMu BUINOI OCBITH CIEIiadbHOCTI
281 «IIybOmiuHe ynpaBiaiHHS Ta aJMiHICTPYBaHHS» Ha JIPyromy Kypci
1 € 00OB’SI3KOBOI0 KOMIIOHEHTOI OCBITHBO-IIpOdeciiiHOi mporpaMu
«ITybsniuHe ynpaBiiHHS Ta aMIHICTPYyBaHHS».

Mema Oucyunainu: JOCKOHaJ€ ONAHYBaHHSA MalOyTHIMU
daxiBugMu HAaYKOBO-METOJUYHUX 3HaHb Ta aHaJIITUKO-
PO3pAaXyHKOBHUX HABUYOK 3 TEOpPii WMOBIPHOCTEH SIK MaTEMaTHUYHOI
HayKH, 110 BUBYAE€ 3aKOHOMIPHOCTI BUIIAJKOBUX SIBUI, Ta 1i Mpak-
TUYHE BUKOPUCTAHHS Yy MOOYJIOBI EKOHOMIYHUX CTOXACTUYHUX
MoOJieJiell Ha MIKpPO- Ta MaKpOPIBHSAX 3 BUKOPUCTAHHSM €JIEMEHTIB
JUCIIEPCITHOTO Ta PErpeciiiHOTO aHai3y.

OCHOBHUMU 3a80aHHAMU, 1110 MAIOTh OyTH BUPIIIEHI y mpoI1eci
BUBYEHHSI IUCIUILIIHYU, € HAOYTTS 37100yBaYaMu BUIIIO1 OCBITHU:

—  3HaHb 3 Teopii UMOBIPHOCTEW 1 MaTEMAaTUYHOI CTATUCTUKU
10/1I0 OCHOBHUX BU3HAY€Hb, TEOPEM, ITPABUII, TOBEJICHb TEOPEM;

—  TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK 13
3aCTOCYBaHHS MAaTEMaTHUKO-CTATUCTUYHUX METOJIB B E€KOHOMIKO-

MAaTCMAaTUYHOMY MO,Z[CJ'HOBaHHi;



—  TOpaKkTUYHUX HABUYOK II0JJ0 BHUKOHAHHS SKICHOTO 1
KUIBKICHOTO aHalli3y BUIAJKOBUX TMOMIN, BUIMAJKOBUX BEJIUYUH Ta
CUCTEM TaKUX BEJIUYUH; MaTeMaTUYHOI OOPOOKM CTAaTUCTUYHUX
JJAHUX; CTaTUCTUYHOI OIIIHKU IMapaMeTpiB I'eHepaabHOI CYKYITHOCTI;
CTATUCTUYHOI TMEPEBIPKU TIMOTE3; JUCHEPCIMHOrO Ta KOPEISIIiHO-
pErpeciiHOro aHamizy.

00'ekmom TUCIUIUIIHU € PealIbHO 1CHYIOU1 SIBUIIIA-TIO/TI].

Ilpeomemom  NUCUUIUIIHU €  CYKYIIHICTh  TCOPETUYHUX,
METOJIOJIOTITYHUX 1  MPAKTUYHUX  ACHEKTIB NMOBIpHICHUX
3aKOHOMIPHOCTEH MAaCOBHX OJHOPIJHUX TOAIA Ta MaTeMaTUKO-
CTATUCTUYHUX METOJIIB TOCII/P)KEHHSI CTATUCTUYHUX CYKYTHOCTEH.

3100yBay  BUIOI OCBITM OTPUMYE€ BapiaHT 3aBJaHHS
IHIUBIAyanbHO Yy BuUkiagada. OcrtaHHa 1udpa 3a11KOBOI KHUKKU
YTBOPIOE YUCIIO IV, 1110 BUKOPHUCTOBYETHCS IPH po3B’s13aHHI 3a71a4 (NeNo
2,3,4,5,11). Yucno N € TakoX HOMepoM BapiaHTa jyis 3a1a4i Nel. B
3anadi Ne 9 BukopuctoByetbest Homep rpynu f (B=1, 2, 3...).

Hanpuknan, a1 octanHi 1udpu 3anikoBoi KHIKKK 09. 3100yBau
BHUIIIOI OCBITH BUKOHYE 3aj1a4l , 1e a=09, N=9.

Po3B’s130K 3a7au IMOBUHEH OYTH JETalbHUM 3 BiJNOBIIHUMU
MOCUJIAHHSIMU Ha MHUTAHHS TEOpii Ta HaBEACHHSIM (POPMYJ, TEOPEM,
BHUCHOBKIB, 1[0 MPU 1IbOMY BHUKOPUCTOBYBAIUCA. ¥YCi 0OUYMCIEHHS (B

TOMY YHUCJI1 JOTOMIXKHIi) HEOOX1/IHO 10JIaBaTH MOBHICTIO.



3ABJAAHHSA JJISI IPAKTUYHUX POBIT (CEPISA A)
3aBaannga 1

BapianTt 1-5
X111003aB0j] BUITIKAE€ BUPOOH, 110 MAIOTh TaKUW PO3MOALT: XJ10
«IliBpenauit» - 40%, Oarton «Koszampkuity - 20%, OatoH

«TepuiBcbkuit» - 25%, 0ynouku — 15%. Jlist BUpOOIB Pi3HOTO BUIY
WMOBIPHICTh HESIKICHOTO BUITIKAHHS BIAMIOBITHO JIOPIBHIOE:

No X6 baron baron bynouku
BapianTa | «lliBaennuit» | «Ko3zaupkuit» | « TepHIBCbKUI

1 0,05 0,1 0,15 0,06

2 0,06 0,1 0,05 0,08

3 0,04 0,08 0,1 0,05

4 0,05 0,15 0,05 0,1

5 0,04 0,12 0,08 0,1

1. TTokynens pu0aB YOTUPHU PI3HUX XIT100TIEKAPCHKUX BUPOOHU.
Buznauntu UMOBIpPHICTH TOTO, IIO:

a) BC1 mpua0adi BUpoOr OyAyTh SKICHUMU;

0) OZIMH 13 YHOTUPHOX BUPOOIB BUSBUTHCS HEAKICHUM;

B) xoua O OJUH 13 YOTUPHOX MPUAOAHUX BUPOOIB BUSBUTHCS
HESKICHUM.

2. 3HaliTu WMOBIPHICTH TOrO, WI0 HAaBMaHHS MNpPUIOAHUN
JTOBUTBHUM BUPIO BUSBUTHCS SIKICHUM.

3. HaBmanHs npuadanuii BUpiO BUSBUBCS SIKICHUM. SIKOTO BUITY
HaliMOBIpHIIIIe 1l xJTi0onekapchbKkuii BUpio?

Bapianr 6-10

VY rocnogapctBi 20 TpaHcnmopTHuUX 3aco0iB: 10 BaHTaXHUX
aBTOMOGLTIB, 3 KOMOaiiHH, 5 TPAKTOpIiB, 2 BOAOBO3KU. MIMOBIpHIiCTH
3alpaBKU MaJbHUM MPOTATOM JHS JUJIi KOXHOTO BHJY TPAHCHOPTY
B1/ITIOB1THO JOPiBHIOE:

No Bapianta | BanraxiBka | Kowmbalin TpakTop BonoBo3ka
6 0,5 0,8 0,6 0,75
7 0,4 0,7 0,5 0,9
8 0,45 0,6 0,8 0,7
9 0,4 0,8 0,7 0,6
10 0,35 0,8 0,6 0,7




1. V nom mnpamiooTh MO OJHOMY TPAaHCIOPTHOMY 3aco0y
KOXXHOTO BUAY. BU3HaunTH HUMOBIPHICTh TOTO, 1110 MIPOTSITOM JIHSA:

a) ycl TpaHCHOPTHI 3aco0u, IO MOpPAIlOTh Yy MOJi, OyAyTh
3amnpaBJieHi;

0) Tpu 13 YOTUPHOX TPAHCIOPTHHX 3ac00IB, IO IPAIIOIOTh,
OyIyTh 3allpaBJICHI;

B) Xx04a O OJMH TPAHCHOPTHHUH 3aci0, IO Mpalroe B MOdi, Oyae
3aIpaABJICHUN.

2. BuzHauuTu UMOBIPHICTH TOTO, IO JOBUIBHUN TPAHCHOPTHUI
3ac10 TOCTOIapCTBA MPOTATOM JHS OyJIe 3ampaBIIsTHC.

3. Ha A3C pns 3ampaBku 3aixaB TpaHCIOPTHUM 3acid 13
rocnoaapcTBa. o sSKoro BuAY TpaHCHOPTY, HaMIMOBIpHilIe, BiH
BIIHOCUTHCS?

3aBnanus 2

ToBapo3Haselp nepesipsie 24+N Bupo6u. FIMOBipHICTb TOTO, IO
BUpPiO OyJie MPU3HAHO MPUIATHUM JIJIS1 POJIAXKY JJIs KOKHOTO BUPOOY
ctaHoBUTH 0,6.

1. 3HaiiTu HAWBIPOTIAHIIIE YHUCIO HEMPUIAATHHUX ST MPOJAKY
BUPOOIB y MEPEBIPEHii mapTii.

2. 3HailTM UMOBIPHICTh HAWBIPOTIIHIIIOrO YKCIa HEIPUIAATHUX
BUp0OiB. OOuUKCIIeHHsT BUKOHATH 3a Qopmynamu bepnymmi, Jlamnaca
ta [lyaccona. [TopiBHSATH pe3ybTaTH.

3aBaanng 3
3aKOHM  CMIOXXKHMBAaHHS  €JCKTPOCHEPrii  JBOMa  Il€XaMH
MOJIOKO3aBOy IIPOTATOM JI00U MarOTh BUTJISIIL;

1-i1 11ex

KinbkicTh eHeprii, 110 830+10N | 850+10N | 870+10N
cnokuBaetrhesa, MBT (X)

850+10N | 870+10N | 890+10N

I7IM0BipHiCTb (p) 0,1 0,3 0,6
2-1 11ex
KinbkicTh eHeprii, 110 930+10N | 940+10N | 950+10N

crioxkuBaeTbcs, MBT (Y) — — —
940+10N | 950+10N | 960+10N

moBipHicTs (p) 0,3 0,5 0,2




HeoOxigHoO:

1. CkyactT 3aKOH PO3MOJAUTY KUIBKOCTI €JIeKTpOEHEeprii, 1o
CHIO’KMBAETHCS MPOTATOM JI00M JBOMA 3aBOJAMHU Pa30OM.

2. IlepeBipuTH Ha ILOMY MPUKIAIl CIIPABEIIUBICTh TEOPEM IIPO
MaTEeMaTHYHE CIIOJIBAHHS Ta MPO IUCIEPCII0 CYMH JIBOX HE3aJIEKHUX
BeJIUUUH. J[ucnepcito 0OUUCIUTH ABOMA CTIOCOOaMMU.

3. [loGyayBaTn 6araTOKyTHHK PO3IO1IY BUIAIKOBOI BETUUYUHH
Ta Moka3aTH Ha rpadiky 3HaiaeH1 3HaueHHs M(X) ta 6(X).

4. OOYHCIUTH, BUKOPUCTOBYIOYHM BJIACTUBOCTI MaTeMAaTHYHOTO
CIIOAIBaHHS Ta OHCIEpcli, MaTeMaTUYHE CIIOJIBAaHHS, IUCIEPCIIO 1
CEpeIHE KBaJ[paTUYHE BIIXUJICHHS BUNAKOBOI BEJIMUUHU

V=NX+(N+1)Y,
ne X — KUIBKICTh CIIOKHTOI €HEprii MepIIuM IeXoM, Y — KUIbKICTh
CIIO’KUTO1 €HEPTii IPYTUM LIEXOM.

3aBnanus 4
3amana  1HTerpajdbHa  (QYHKIIS  PO3MOJLITY  HENepepBHOI
BUITAIKOBOT BeTUIUHU X :
(0, akwo -00<x<0,
2

F(x)=<x—, akuo 0<x< N,
N2

1, akmgo x> N.

3HaAUTHU:

1. JIudepenmianbay QyHKIit0 po3noAiuty f(x) 1i€i BUNaIKOBOI
BEJIMUMHM Ta OOy ayBaTu rpadiku yHkmii fix) 1 F(x).

2. Marematnune cnoaiBanas M(X), nucnepciro D(X) (nmBoma
criocobamMu) Ta cepeiHE KBaipaThudHe BiaxuieHHs o( X ).

3. MMoBipHicT TOro, 10 B pe3yIbTaTi II’STH HE3aTEKHHX
BUMPOOYBaHb BUIAJKOBa BedWunMHAa X pIBHO TPH pa3u NpHiiMe

N

3HAYEHHS, 1110 HAJIeKUTh 1IHTepBaNy | — I

3aBaaHHda 5
JKupHicTh MOJIOKa KOPiB Y TOCMOapCTBaX 00JIaCTI € HOPMAJIbHO
posnojiieHa BunajakoBa BeauunHa X. CepenHs KUPHICTh MoJsioka (y

%) cranoButh 3 + 0,IN, aucnepcis >KUPHOCTI MOJIOKA JIOPIBHIOE
0,0225.



HeoOxigH0:

1. 3HaiiTu nudepeHIiaabHy Ta IHTerpagbHy (QYHKINT pO3MOILTY
BHUIAAKOBOI BETUYNHH X.

2. O0uMCIUTH WMOBIPHICTH TOTO, IO y HAaBMaHHS B3ATOMY
rOCMOJIapCTB1 JKUPHICTh MOJIOKA MEPEeBUIIUTE (2,5 + 0,1N)%.

3. 3HailTu WMOBIPHICTH TOrO, IIO0 JUPHICTH MOJOKa B
rocmojapcTBax obnacti € B Mexax Big (2,7 + 0,IN)% 1o (3,3 +
0,IN)%.

4. BuU3HAUMTH >KHUPHICTh MOJIOKA, SKy MOXHA TapaHTyBaTH
BIJIMIOBITHO JI0 TIPaBUJIa «TPHOX G».

3aBaanug 6

BunankoBa BenuurnHa X KiJIBKOCTI POCIHUH JIbOHY, 110 YpaKeH1
dy3apizoM, Ma€e HOPMAJIbLHUM PO3MOAIT 3 BIJOMHUMH CEpPEIHIM
KBaJIpATUYHUM BiIXuJeHHsIM © = 8+ 0,020.. 3HaliTU 3 HaAIIMHICTIO
0,95 TOYHICTL O, 3 SKOIO BHOIPKOBE CEpPEIHE OIIHIOE HEBIIOME
MaTeMaTU4YHEe CHOdiBaHHs, K0 00’eM BUOIpKku n = 400.

3aBaanuga 7

KinpkicHa o3Haka X reHepaibHOI CYKYIHOCTI Ma€ HOpMaJbHUH
po3nozaia. 3a BuOIpkoro 00’emy n=I6 3HalJIecHO BUOIPKOBE CepeaHE
x =20+ 0,200 Ta BUIpaBICHE CEPEIHE KBAJIpPaTUYHE BIIXWICHHS
s=1,2. OIIHUTA HEBIJOME MaTEMaTHYHE CIIOAIBAHHS 3a JOIOMOTOIO
HaJIIMHOTO 1HTEepBay 3 TOUHICTIO 0,95.

3aBaannga 8

JIB1 HemepepBHI He3aleKH1 BUINAAKOBI BenuuuHu X Ta Y 3agaHi
rpadikamu minpHOCTI AX) (puc. 3.1) Ta Ay) (puc. 3.2).

3nanitu M(X-Y), M(X-Y), D(3X-2Y+)5).

at+2N X

Puc. 3.1



S

2+2N) - y —

Puc. 3.2
3aBaannga 9
HenepepBHa BumajikoBa BeanynHa X 3ajlaHa 3aKOHOM PO3MOJILTY
Cimncona:
Fx)= ﬁ[l—%], akwmo xe€ (-a—2B;0+ 2B );
0 , AKWO x¢(-a—-2B;a+ 2P )
3HaiiTu iHTerpayibHy (PyHKIIII0 po3noaury F(x) Ta 4ucioBi
xapakrepuctuku M(X), D(X), o(X). [loOynyBatu rpadiku
iHTerpanbHoi F(x) Ta qudepeHmanbHoi AX) GyHKIIN po3noaiTy.

3aBnanns 10
OOuucnuTu pi3HI BUJIW CEPENHIX BENWYMH (TapMOHIIHY,
r€OMETPUUHY, apu(METUUHY, KBaJAPATUUHY) Ta MEPEBIPUTH MPABUIO
Ma>KOPaHTHOCTI CEPEHIX.
X, | 3ta | 5ta | 6ta | 8+ta | 10+a | 14+a

n; | 1+a ‘ 2+a | 3+a | 4+a ‘ 3+a | 2+a

3apaannga 11

Pe3ynpTaT  JOCHIDKEHHS ~ YPOXKAWHOCTI  3€PHOBUX Y
rocrojapcTBax 001acTi MOJaHO B TaOJIHII.

3a UMHU JaHUMU:

1. IToOyyBatH ricTorpamy Ta MOJIrOH PO3MOJILTY YacTOT.

2. PospaxyBatu cepeaHIO BpOXKAMHICTH JBOMa METOJaMHU
(3BMYAHUM Ta CIIPOILLICHUM).

3. Po3paxyBaTu MeJllaHHE Ta MOJaJIbHE 3HAUCHHS BPOKaHHOCTI.

10



4. Po3paxyBaTu MOKa3HUKH Bapiallii: po3Max Bapiarlii, cepeaHe
JTiHIMHE BIAXWICHHS, TUCTIEPCiI0, CEpeaHE KBaIpaTUYHE BIIXUIJICHHS
(3BUYATHUM Ta CIIPOIIEHUM CIOCOOOM), KOe(IIIEHT Bapiallii.

Me:xi iHTEpBaIiB 3a
Ne m.m . Yucno rocnoaapcTs
YPOKaiHICTIO 36pHOBUX
KyJIbTYD, 1/ra (dacroTa)
1 14,0+0,IN ...18,0+0,IN 9
2 18,1+0,IN ...22,0+0,IN 15
3 22,1+0,IN ...26,0+0,IN 16
4 26,1+0,IN ...30,0+0,IN 24
5 30,1+0,IN ...34,0+0,IN 18
6 34,1+0,IN ...38,0+0,IN 12
7 38,1+0,IN ...42,0+0,IN 6

3aBaannga 12

BukopucroByroun JlaHi rocmojapcTB IMpoO  ypOKaHHICTb
36pHOBHX KYJBTYp Ta SKICTb TIPYHTY, IPOBECTH KOPEIAIIMHO-
perpeciiHuil aHami3 3B’A3Ky MDK JBOMa O3HAKaMH: YPOXKAWHICTIO Ta
SIKICTIO TPYHTY:

No YpoxaliHICTh 36pHOBUX STkicts rpyHTY, Gam
KYyJBTYp, I/Ta
1 32,2+0,1 a 84+ N
2 35,3+0,1 a 84 +N
3 27,5+0,1 a 82+N
4 25,1+0,1 a 71 + N
5 26,7+ 0,1 a 77+ N
6 18,9+ 0,1 a 67 + N
7 26,1 +0,1 a 75+ N
8 37,7+ 0,1 a 82+N
9 24,6 + 0,1 a 70 + N
10 26,6 + 0,1 a 75+ N
11 29,6 + 0,1 a 83+N
12 34,7+ 0,1 a 86 +N
13 26,4+ 0,1 a 73+ N
14 18,3+ 0,1 a 72+ N
15 28,6 + 0,1 a 70 + N
1.ITo6yayBatn  rpadik  KOpPEJSIIMHOT  3aJIeKHOCTI  MiX

YPOXKAMHICTIO Ta AKICTIO IPYHTY.
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2. 3HaliTU OIIHKM TapaMeTpiB pIBHSHHS perpecii MeToioM
HaWMEHIIMX KBaJpaTiB Ta MO0y ayBaTH ii rpadik.

3. llepeBiputH ajeKkBaTHICTh IMOOYyJOBaHOI Mojeal 3a F-
kputepiem dDimepa.

4. OOuucautu Koe(illieHT KoOpemsamii Ta JIeTepMiHallii.
[lepeBipuTy 3HAYUMICTH KOE(IIIEHTA KOPEIISIIII.

5. BukoHaTu 3aBl1aHHA, BUKOPUCTOBYIouM nakeT Excel.

3ABJAHHSA JJISA IPAKTUYHUX POBIT (CEPIA b)

3aBnanns 1

Bapianr 1-5

VY MarasuH npuBe3nau naptiio (acoBaHuX MakapoHiB 1o 0,5kr
4OTUPHOX Pi3HUX BUPOOHUKIB: 30% ycix makeTiB TepHIBCHKOTO
xmibo3aBonay, 40% - IlepBomaiicbkoro, 20% - Bo3znecencrkoro ta 10
% - TpHIiNbChKOro. MIMOBipHICT TOTO, IO Bara MaKeTa MaKapoHIB
ctaHoBUTh S00 I 7715 BIZTIOBITHOTO 3aBOJTY JOPIBHIOE:

< 1 .

& | = o :

T M = S »~ O = = =

S & 4 Q4 T A = A
= O & O 8 o S O

2 = e

1 0,85 0,9 0,8 0,9

2 0,9 0,8 0,75 0,85

3 0,95 0,75 0,8 0,7

4 0,8 0,9 0,75 0,8

5 0,8 0,9 0,75 0,85

1. ToBapo3HaBelb y35B MO OJHOMY ITAKETY KOXHOT'O 3aBOAY.
Buznauntu UMOBIpPHICTH TOTO, IIO:

a) ycl makeTu MaTumMyTh Bary B S00r;

0) OZIMH 13 YOTUPHOX MAKETIB Oye HEIKICHUM;

B) Xxoua O OJIMH 13 YOTUPHOX MAKETIB Oy/Ie HESIKICHUM.

2. 3HallTH HMOBIPHICTH TOTO, IO HABMAaHHSA B3SITHUW IaKeT
maTtume Bary B S00r.

3. HaBmanHs B3STHH MakeT € HEIKICHMM. Bu3HAuMTH, SKAM
3aBOJIOM HaliMOBIpHIIIe po3hacoBaHO IeH MaKeT.
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BapianT 6-10

VY rpyni 10 crynenTiB: 3 BIAMIHHUKH, 4 BUaTbCs HA «A00pe», 2-
Ha «3aJ0BLIbHO», 1 — JBI€YHUK. ﬁMOBipHOCTi TOrO, IO CTYJACHT
KOXKHOI KaTeropii MIATOTOBJAEHUM JO CEeMIHAPCHKOTO 3aHATTA Ta

3MOJKE JIaTH BIJAMOBIIb HA 3alIUTaHHS, BIMOBIIHO IOPIBHIOIOTh:

No Ha Ha Ha Ha
BapiaHTa | «BIAMIHHO» | «J00pe» | «3aJI0BUIBLHO» | «HE3aI0BLIHHOY
6 0,9 0,7 0,6 0,3
7 0,9 0,8 0,5 0,25
8 0,95 0,85 0,55 0,35
9 0,9 0,85 0,6 0,3
10 0,95 0,8 0,55 0,25

1. Buknagad BUKJIMKAE IO OJJHOMY CTYJICHTY KOXHOiI KaTeropii,
SK1 Jal0Th BIANOBiAl Ha OJIHE 3amuTaHHsA. Bu3HauuTH HWMOBIPHICTH
TOT0, 110 MPOTATOM JIHS:

a) BC1 CTYJICHTH AaJyTh IPaBWIbHI BiAMOBIII;

0) TpOE€ 13 YOTUPHOX JIAAYTh IIPABUJIbHI BIATIOBIII;

B) Xoua O OJIMH JacTh IPaBUJIbHY BIJMOBIb.

2. BUKIWKaEThCS HAaBMaHHS OJWH CTYACHT, SKOMY CTaBUTHCS
3anuTaHHg. Bu3HauuTH WMOBIPHICTH TOIrO, IO JaHUM CTYACHT
BIIIOBICTH HA 3alIUTAHHS.

3. Buknukanuii CTyACHT BIANOBIB Ha 3amuTaHHsA. HeoOXximHO
BU3HAUUTH, JO SKOI Kareropii HaWIMOBIpHIIIE BChOTO HAJCKUTD
JTAHWUM CTYJICHT.

3aBnanus 2

Uuciao [OBrUX BOJOKOH y TapTii OaBOBHU CTAaHOBUTH Y
cepeaaboMy 0,7 3araabHOi KITBKOCTI BOJIOKOH.

1. 3a sK01 3arajabHOI KIILKOCTI BOJIOKOH HAaWBIPOTIIHIIIE YHCIIO
JIOBT'MX BOJIOKOH BUSIBUTHCS PiBHUM 25+N?

2. Cepen BimiOpaHux BOJIOKOH 3HAWTH  HMOBIPHICTH
HaWBIPOTAHIIIOTO YKCa KOPOTKUX BOJOKOH. OOUYMCIICHHS! BUKOHATH
3a  ¢opmynamu bepnymr, Jlammaca Ta Ilyaccona. IlopiBHsTH
pe3yIbTaTH.
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3aBaanng 3

Ha nBox crankax ¢acyeTbcs MOJIOYHA MPOAYKIlisA. 3aKOHH
pO3MOAIIY KUIBKOCTI OpakoBaHUX TAKETIB, IO BUPOOJSIETHCA
MPOTATOM 3MIHU Ha KOXXHOMY 13 CTAHKIB, MalOTh BUTJISI:

1-11 ctanOK
KinpkicTh OpakoBaHUX I1aKiB 0 N IN
] (X)
MOBIpHICTH (p) 0,3 0,6 0,1
2-U CTaHOK
KinpkicTs OpakoBaHUX IaKiB 0 N N
) Y)
MOBIpHICTH (p) 0,2 0,6 0,2
HeoOx1aH0:

1. CkiyiacTu 3aKOH PO3MOALTY KUIBKOCTI OpakOBaHUX MaKeTiB, 10
BUPOOJISETHCS IPOTATOM 3MIHU 000Ma CTaHKAMU.

2. IlepeBipuTH Ha ILOMY MPUKIAIl CIPABEIIUBICTh TEOPEM PO
MaTEeMaTUYHE CIIOJIBAHHS Ta MPO JUCIEPCII0 CYMH JIBOX HE3JIECKHUX
BeJIUUUH. J[ucnepcito 0OUUCIUTH ABOMA CTIOCOOaMMU.

3. IToOynyBaTH 6araTOKyTHHUK PO3IOJALTY BUIIAJIKOBOI BEIUYUHHU
Ta Moka3aTH Ha rpadiky 3HaiaeH1 3HaueHHs M(X) Tta 6(X).

4. OOUHCIUTH, BUKOPUCTOBYIOYHM BJIACTUBOCTI MaTeMAaTHYHOTO
CIIOJIIBAHHS Ta JMCIIepCii, MaTeMaTHU4YHE CIOJIBaHHS, JMCIIEPCIIO Ta
CEpeHE KBaJ[paTUYHE BIIXUJICHHS BUNAJKOBOI BEJIMUUHU

V=NX+(N+1)Y,
ne X — KUIbKICTh OpakoBaHMX MAaKETIB, BUTOTOBJICHUX MEPIIUM
CTaHKOM, Y - KUIbKICTh OpakOBaHUX MAKETIB, BUTOTOBICHUX JIPYTUM
CTAHKOM.

3aBananns 4
3agaHa ¢yHKIIS po3noainy f(x):
0, akumgo -o<x< N,

f(x)=1334N"

5 AKUWO x> N.

X
3HAWUTH:
1. 3HauenHs cranoi A, 3a sikoro f{x) Oyne mudepeHIiaIbHO0
(GYHKITIEIO PO3MOALTY A€SKOI HEMePEePBHOI BUITAIKOBOI BETUIUHU X.
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2. Imrerpanpny QysKIito posnoxiny F(x) i€l BUNAgKOBOI
BEJIMUMHM Ta OOy ayBaTu rpadiku yHkmii fix) 1 F(x).

3. Marematuune cnogiBanus M(X), nucnepcito D(X) (aBoma
crioco0aMu) Ta cepeaHe KBajapaTudHe BIAXUIeHHS o( X ).

4. VIMOBIpHICTH TOTO, IO B PE3YJbTAaTl M’SITH HE3AJICKHUX
BUMPOOYBaHb BUIMAJKOBa BelWuMHAa X pIBHO TPU pas3u Mpuiime

: N
3HAYEHHS, [0 HAJIE)KUTh 1HTEPBATY (— 1; 5 )

3aBaaHHda 5

Bara pn3epkanbHMX KOpPOINB, SKHX BHJIOBIIOIOTH Yy CTaBKax
TOCTIOJIapCTBA, € HOPMAJILHO PO3IMOIJICHOK BUIAIKOBOIO BETUINHOIO
X, 3 MaTeMaTUYHUM crhofAiBaHHsM a = 500 + 0,IN r 1 cepeaHiMm
KBaJ[paTUYHUM BIIXUJICHHSIM 6 = 75T.

Heo0OxiaHo:

1. 3HaiiTu nudepeHIiaabHy Ta IHTerpagbHy (QYHKINT pO3MOILTY
BUITAIKOBOT BeTUIUHU X.

2. O0YMCaUTH HWMOBIPHICTH TOIO, IO Bara HaBMAaHHS B3STOTO
Koporta, oyae y mexax 425 + 0,INt no 550 + 0,1Nr.

3. 3HaliTu JOBIpUMN IHTEpBaJ, B SIKOMY 3 HWMOBIpHIicTIO 0,9545
OyJie 3HaXOUTHUCS Bara BUJIOBJICHUX KOPOITIB.

4. BuzHauuTH, B SKUX MEXKaX, BIAMOBIIHO J0 MPaBUa «TPHhOX
6», MOYKHA MTPAKTUYHO TapaHTyBaTH Bary BUJIOBJIECHOTO KOpOTa.

3aBnaHHd 6

3HalTH MiHIMAJILHUM 00’€éM BHOIpKH, 3a SIKUM 3 HaJIIMHICTIO
0,975 TOYHICTH OIIIHKA MaTEMAaTUYHOTO CIIOJIIBAHHS TE€HEpaIbHOI
CYKYIIHOCTI 3 HOPMaJbHUM pO3MOAUIOM BHOIPKOBUM CEpEAHIM
nopiBaioe 0=0,2. CepenHe KBaJapaTU4YHE BIIXWUJICHHS TE€HEPAIbHOI
CYKYITHOCTI BiJloMe 1 JopiBHIOE © = 3,5 + 0,04 0.

3aBnanns 7

KinbkicHa o3Haka X reHepajibHOT CYKYIMHOCTI Ma€ HOPMaJIbHUMN
po3mnojii. 3a BUOIpKoro 00'eMy n=4(0 3HaWJeHO BUIIPABJICHE CEPEIHE
KBagpaTuuHe BiaxwieHHs §s=1,2+0,02c.. 3HaiiTH HagIHHUAN
IHTEepBaJI, 10 TIOKPHBAE€ TEHEpaJbHE CepeaHE  KBaJpaTU4YHE
BIIXWIEHHS ¢ 3 HaaliHICTIO 0,95.

3 Ta0nulll 3HaYeHb ¢ = q(y,n) = q(0,95 ;40) = 0,24 (nonatox 4).

3aBnanns 8

JIB1 HemepepBHI He3allekH1 BUIaAKoBl BenuyuHu X Ta Y 3a7aHi

rpadikamu minpHOCTI AX) (puc. 3.3) ta Ay) (puc. 3.4).
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3naittu M(X-Y), M(X-Y), D(3X-5Y+7).

o)1
LA
/,
P__
at+N X
Puc. 3.3
o1
L1 —
P__
2(tN) - y —
Puc. 3.4

3aBaanuga 9
HenepepBHa BuIlagKoBa BeIMYMHA X 3aJlaHa 3aKOHOM PO3MOILITY
CimricoHa:

1 X
—| I -—-|, akmo xe(-a-PB;a+p);
Fix)= a+B[ a+Bj w (-a - p)

0 , AKWLO xeg(-a—-B;a+p)
3HalTH 1HTerpajdbHy QYHKII po3noainy F(x) Ta YHCIOBI

xapakrepuctuku  M(X), D(X), orX). IlodoynyBatu rpadiku
iHTerpaibHoi F(x) Ta nudepeHmiaabHoi AX) GyHKIINA pO3MOaLTY.
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3aaannga 10

OOuncnuTH pi3HI BHAM CEPEHIX BEJIWYUH (TapMOHINHY,
reOMETpUYHY, apu(PMETUUHY, KBaJpaTUUHy) Ta MEPEBIPUTH MPABUIIO
Ma)KOPaHTHOCTI CEpPEeaHIX.

X; ‘ 3+a ‘ 7+a ‘ 8+a ‘ 11+a | 12+a| 17+a

n; \ 1+a \ 2+a \ 3+a \ 4+a ‘ 3+a ‘ 2+a

3aaannga 11

Pe3ynpTaT  JOCIHIDKEHHS ~ YPOXKAWHOCTI  3€pPHOBUX ¥
rocrnojapcTBax 00acTi MOJaHO B TAOJIHUIII:
Mexi1 iHTepBaliB 3a
No .11 o . YHucno rocnogapcTs
YPOKaiHICTIO 3€PHOBUX
KyIBTYD, Wra (dacroTta)
1 15,0+0,IN ...19,0+0,IN 8
2 19,1+0,IN ...23,0+0,IN 14
3 23,1+0,IN ...27,0+0,IN 17
4 27,1+0,IN ...31,0+0,IN 25
5 31,1+0,IN ...35,0+0,IN 17
6 35,1+0,IN ...39,0+0,IN 12
7 39,1+0,IN ...43,0+0,IN 7

3a UMHU JaHUMU:

1. IToOyayBatH ricTorpamy Ta MOJIrOH PO3MOJILTY YacTOT.

2. PospaxyBatu cepeaHIO BpOXKAMHICTH JBOMa METOJaMHU
(3BMYAHUM Ta CIIPOILICHUM).

3. Po3paxyBaTu MejllaHHE Ta MOJaJibHE 3HAUCHHS BPOKaHHOCTI.

4. Po3paxyBaTu MOKa3HUKHM Bapiallii: po3Max Bapiarlii, CepeaHe
JiHIMHE BIAXWICHHS, TUCHEPCiI0, CEPeHE KBAJIPATUUHE BIJIXUIJICHHS
(3BUYATHUM Ta CIIPOIIEHUM CIOCOOOM), KOe(IIIEHT Bapiallii.

3aBnanns 12

BukopuctoByroun gaHli TOCHOJApCTB TMPO  YPOXKAHHICTH
3€pHOBUX KYJbTYp Ta /103y BHECEHHS MIHEPAIbHUX JTOOPUB IPYHTY
MIPOBECTH KOPEJALINHO-perpeciiiHuii aHayli3 Ta BCTAaHOBUTH BILIUB
7031 MiHEpaJbHUX TOOPUB Ha YPOXKAWHICTh 36PHOBUX KYJBTYD:

1. IloOynyBatu rpadik KOPEIAMIHHOI 3aJeKHOCTI  MiX
BPOXKAWHICTIO Ta 103010 BHECEHHSI MIHEPAIBLHUX JOOPHUB.
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2. 3HalTH OIIHKK TapaMeTpiB pIBHSHHS perpecii MeToAoM
HaWMEHIITMX KBaJpaTiB Ta OOy ayBaTH ii rpadik.

3. llepeBiputH ajeKkBaTHICTh IMOOYyJOBaHOI Mojeal 3a F-
kputepiem dDimepa.

4. OOuucautu Koe(ilieHT KoOpemsmii Ta JeTepMiHallii.
[lepeBipuTy 3HAYUMICTH KOE(IIIEHTA KOPEIISIIII.

5. BukoHaTu 3aBl1aHHA, BUKOPUCTOBYI0UM nakeT Excel.

Ne VYpoxaiHICTh 36pHOBHX J103a BHECEHHS
] KYJIbTYp, 1I/Ta MIHEpaJbHUX JOOPHUB
1 23,6 + 0,1 a LI+N
2 3L,9+ 0,1 a 3,1+N
3 35,2+ 0,1 a 2,8+N
4 36,4+ 0,1 a 2,9+N
5 23,6 +0,1 a L2+N
6 34,0 + 0,1 o 2,9+ N
7 38,2+ 0,1 a 3,0+N
8 17,3+ 0,1 o 0,8 +N
9 23,8+0,1 a 0,7+ N
10 19,7+ 0,1 a 1,3+N
11 24,6 + 0,1 a 1,4 +N
12 15,1+ 0,1 o 0,7+ N
13 28,6 + 0,1 a 1,6 + N
14 38,4+ 0,1 a 2,9+N
15 22,4+ 0,1 a 1,3+N

MMPUKJIAIN BUKOHAHHSA IPAKTUYHUX 3AB/IAHb

3apaannga 1

VY Bigaim 9 crpuibmiB: 3 Ayke Xopomux, 4 XOpomux Ta 2
nocepenHix. FIMOBIpHOCTI BIIyYeHHS B MillleHb ISl CTPLIBIIB KOXHOI
KaTeropii BiAMOBIIHO TOPIBHIOWOTE: p; = 0,95, p, = 0,8, p; = 0,6.

1. BUKIMKAOTh IO OJJHOMY CTPUIBITIO 13 KOXKHOI TPYIH, KOXKEH 3
SKUX POOUTH OJHHWH TIOCTPLI MO MilieHl. Bu3Hauut HWMOBIPHICTH
TOTO, I110:

a) yC1 CTpUIbIIl BIy4aTh B MIIICHB;

0) IBOE 13 TPHOX BPaA3ATh MIIICHB;
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B) Xo4a O OJMH CTPUICIh BAYYUThH Y MIIICHb.

2. BuknaukaioTh HaBMaHHS OJHOTO CTPUIBIS, SKHW TOBHUHEH
3po0uTH nocTpisl. BusHauYnTU UMOBIPHICTH TOTO, IO BiH BIYYUTh.

3. I[licis mocTpuTy MillleHb BpaXkeHo. Bu3Hauutu, 10 K01 rpymnu
HaWiMOBIPHIIIIE HAJICKHUTh CTPLUICIb.

Po3B’s13aHHsA

BBenemo rmo3znaueHH MOIIN:

Aj — cTpijenp Nepuioi rpyny BIYYUB Y MIIIICHb,
A, — cTpineup Ipyroi rpynu BIYYUB y MIlICHbD,
A3 — cTpinelp TpeThOl TPYIH BIYUYUB y MIIICHb.

BianoBigHO mpoTUiiekKHI moaii, TOOTO MPOMaxH:

A; - cTpiyeup nepuoi rpynu NpoMaxHyBcH,
A, - cTpineup Jpyroi rpynu NpoMaxHyBcs,
Az - cTpiieupb TpeThOi IPyNH MPOMaxHYBCH.

MmoBipHicTs npotunexHoi noxii ¢ = 1 — p, ToMy, MOBIpHICTb
TOTO, 110 CTPUICIh MEPIIOL TPYNH HE BIyUuTh ¢; =1 —p; =1- 0,95 =
0,05, BiIOBIAHO TMOBIPHICTh MPOMAaXYy JIsl CTPUIBIIS APYTO1l TPYIIH ¢,
=1-p,==1-0,8=0,2. Ananoriuno, g;=1-p;=1- 0,6 = 0,4.

1. a) Hexait moxiss B — yci CTpiibIll BIYYUIIN Y MIIICHb.

IToniss B — ne onHovacHa nosia nofid A;, A,, Az 1 3rigHO 13
MOHATTSIM JOOYTKY MO, MOXEMO 3aIliCaTH:

B = AI . A2 . A3 .

Ocki1bKHM  WMOBIPHICTH TOTO, IO CTPUICHL OJHIET 3 TPyl
BIy4uTh (200 Hi) y MiIIEHbh HE 3aJCKHUTh BIJ TOTO, BJIy4aTh YM Hi
CTPUIBIIl 1HIIUX TPYyH, TO JaHI MOl € He3Ie)KHUMH. ToMy MOXKEMO
CKOPHMCTATHUCSI TEOPEMOIO MPO MHOXKEHHSI MMOBIPHOCTEH HE3aJIeKHUX
MMOJIIH:

P(B)=P(A;-Ay-A3)=P(A;)-P(Ay)-P(A3)=
=p;-Pr,-P3;=095-0,8-0,6=0,456.

Bionogios: ¥WMOBIpHICT, TOT0, IO BCl CTPUIbI BIydYaTh Y
MiieHs p = 0,456.

0) [logis C — nBo€ 13 TPbOX CTPUIBILIB BIyd4aTh Yy MIIIEHb
CKJIQJAETHCS 13 TAKUX MOMA1M:

D — Bayunsiv nepiiuii Ta Apyrui CTpiiblll, TPETIA — Hi;
E — Bayunim nepiiuii Ta TpeTik CTPiIbIll, IPYTHI — Hi;
F — Biyuunu Jpyruil Ta TPETIA CTPUIBIN, NEPIIUNA — HI.
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Ili momii HecymicHI MIX c000i0, TOOTO HIsIKI JB1 3 HUX HE
MOXYTh BIIOYTHUCS OJHOYACHO, TOMY, 3TiAHO 3 MPHHIIUIIOM CYMH
MMOJIIH:

C=D+E+F.

[Tomist D cxnagaeTbes 13 OQHOYACHOI ITOSABU HE3AIEKHUX IMOIIN:
Nepmuil BIy4uB A;, Apyruid BiyduB A, TpeTil mpoMaxHyBcs Aj; .
Tomy, 3riJiHO 3 MOHATTAM H00YTKY MOJI1i, MOKEMO 3aUCATHU:

AHaHOFquO, E=A1A2A3, F=A1A2A3

BukopucroByroun  TeopeMu  JOAaBaHHA  HWMOBIpHOCTEH
HECYMICHUX 1 MHOXKCHHS HE3aJI)KHHUX MO, MAaEMO:

P(C)= P(D+E + F)= P(D)+ P(E)+ P(F)=

= P(4;)- P(4,)- P{4;)+ P(AI)'P(A_z)'P(A3)+P(A_1)°P:A2)'P(A3)

=P1°P2°93tP1°92°"P3+4q1°P2"P3 =
=0,95-0,8-0,4+0,95-0,2-0,6+0,05-0,8-0,6=0,442.

Bionogios: WMOBIPHICTh TOTO, IO JIBOE CTPUIBIIB 13 TPHOX
BIIy4aTh y MillleHb p = 0,442 .

B) llogisn G — «BayuuTh xoua O OJUH CTpUICLBY, €
MPOTUIICIKHOIO JI0 TIO/I1T «HE BIIYYHUTH KOACH.

Hexaii monist H — 5K0JieH CTpUIEIb HE BIIYYUB y MIIlICHb.

[Tomia H ckiagaeTbes 13 OAHOYACHOI MOSABU oAl A;, A,, Az 1
3T1JIHO 13 IOHATTSIM JOOYTKY MOA1M, MOKEMO 3alHUCaTH:

H=A4,-4, - A;.

OckilbKM WMOBIPHICTH TOTO, IO CTpUICHb OJHIET 3 Trpyl
BIIy4uTh (200 Hi) y MiIIEHb HE 3aJCKHUTh BIJl TOTO, BJIy4aTh YM Hi
CTPUIBIII 1HIIUX TPYyM, TO JaHI MOl € He3IeKHUMU. ToMy MOXKEMO
CKOPUCTAaTUCA TEOPEMOI0 MHOXKEHHS MWMOBIPHOCTEH HE3aleKHUX
MMOJIIH:

P(H)=p(A; -4, -A;3)=p(A;)-p(A,) p(A;)=

=q;°9,-93=0,05-0,2-0,4 = 0,004

Otxe, p(G)=1-pH)=1-0,004=0,996.

Bionogiosb.: WMOBIPHICTh TOTO, IO B MIIIEHb BIYYUTh Xoua O
OJIMH CTpiieIp 13 Tprox p = 0,996

2. Hexaii mofisi A — CTpijielb BIIyYUB Y MIIlICHb.

Po3rasiHeMo rinoTe3u:
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H; — BUKIWKaIU CTPUIBIA 13 MEPIOi TPYyIIH;
H, — BUKIWKaIM CTPUIBIIA 13 APYTOi TPYyIH;
H; — BUKJIVKAIU CTPLIbLS 13 TPETHOI TPYIIH.
3riJIHO 3 TEOPEMOIO PO MOBHY UMOBIPHICTH
P(A)=P(H;) Py (A)+P(H,) Py, (A)+P(H;) Py (A),

ne P(H;), P(H,, P(H;) — iiMOBIpHOCTI TOTO, IO OyJe BUKIUKAHO
CTPUIBLA BIJMOBIAHO 13 MEPIIOi, APYroi, ad0 TPETHOI IPYII.
Py, (A) - UMOBIPHICTh TOTO, III0 MIMIEHh BPaXXEHO, 32 YMOBH,

110 1€ 3pOOUB CTPUICIH § —1 TPYIIH.
Buznaunmo moTpiOH1 KMOBIPHOCTI.

3rifHO 3 KJIACHYHHUM O3HAYeHHSIM WMOBIpHOCTI P( A )=ﬂ
n
BIIHOIIICHHSI YHWCJia PE3yJbTaTiB COPHUATIMBHUX MOSIBI JTaHOI MOMIl J0
3arajibHOTO YHCJia MOXKJIMBUX PE3yiIbTaTiB.

OCKUIbKM Y HAC yChOTO JIEB’SITh CTPUIBIIB, a JO MEPIIOT rpymnu
BITHOCSTBCSI TPO€E, TO WMOBIPHICTH TOTO, IO OyJe BUKIUKAHO

: 1 :
CTPUIbLIS MEPIIOL TPYITHA P(H 1) % } AHaJIor14Ho, P(H 2 ) = %;
2
P(H;)=".
HepeBipI/IMo MPaBWIBHICTh 3HANACHUX WMOBIPHOCTEH T1MOTE3:
1 4 2 3+4+2 9
P(H;)=— = - =],
Z (Hi)= 3 9 9 9 9

3rigHo 3 YMOBOKO 3ajayi, HMMOBIPHICTh TOTrO, IO CTPiIEIb
mepuoi rpynu BIy4dTb y MilleHb, Pp (A)= 0,95, BiaNOBIAHO,
npyroi - Pp, (A) = 0,8 1 TpeTboi Py, (A) =0,6.
IlincTaBnsieMo OTpUMaHi 3Ha4eHHS y (GOpPMYJy IIOBHOI
HMOBIPHOCTI:
1 4 2
P(A4)= 30:95+5:08+:0,6=08056.

Bionoeios: WMOBIpHICT, TOro, IO MIIIEHL OyJe BpaXeHO
P(A4)=0,8056.

3. OCKUIbKH OISl BXKE BiAOyJacs, TO PO3TIASHEMO MO0 A —
MIIIIEHb BpakeHo. Jjisi mepeoliHku WMOBIPHOCTEW HEOOXiAHO
ckopucrtatucs Gopmyioro baiteca:
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(H;)- H,-(A)
PA(Hi)=p p(z) .

[IpoBenemo OILIHIOBAHHS MJi1 KOXKHOI 3 TPYN CTPUIBIIB. Yci
HEOOXI1IH1 TaH1 JJISI [ILOTO BXKE €:

1

P(H,)= PUL) Py, (4) 5707 _ 0,3931;

AV P(A) 0,8056
‘08

P(H )=P(H2)°PH2(A)= 9 " g 4414

AV P(A) 0,8056

P,(H )=P(H3)°PH3(A)= 9 _9,1655

ANV P(A) 0,8056

OcKUIbKHU iPA (H;)=0,3931+0,4414+0,1655=1, TO
i=1

MIepPEeOIlIHEeH] TIIOTe3U 3HANEHO MTpaBUIbHO. [TopiBHIEMO iX.

bauumo, 110 HaibOIbIma IMOBIPHICTE P4 (H 2 ) = 0,4414. Otxe,
CTpUI€Ib, 10 Bpa3uB MillleHb, HAWIMOBIPHIIIIE BIAHOCUTHCS JI0 IPYroi
TPYIIU.

Bionogiov: ctpuienp, 10 Bpa3suB MillleHb, HaWIMOBIpHIIIIE
BIJIHOCUTBCSI 10 APYTOi TPYyIIH.

3aBaannga 2

Burpo6osytots 100 neraneii. MIMOBipHiCT TOro, IO ACTAID
3ircoBaHa, nopiBHIOE 0, 1.

1. 3HaiiTu HaWBIPOTiAHINIE YHCIO 3IMICOBAaHMX JeTajed Yy
nepeBipeHii maprii.

2. 3HaliTh WMOBIPHICTh HAWBIPOTITHIIIOTO YKCIA 31TICOBAHUX
neraneit. O0uucieHHs npoBecTu 3a dhopmyiamu bepnymni, Jlannaca
ta [lyaccona. [TopiBHSITH OTpuUMaHi pe3yabTaTH.

3. VIMoBipHicTh TOTO, 10 HABMAHHS B3STHI BUPiO y maprii 6ye

NEePIIOro COPTY, JOPIBHIOE % CK1IbKM OAMHUIG 1IOTO BUPOOY CIIiA

y35ITH, 100 HAWBIPOTAHINIE YHUCIO BUPOOIB MEPIIOTO COPTY
nopiBHIOBayo 6 2707
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1. 3maliTh HaWBIPOTIAHINIE YHCIO 3IMICOBAHUX JeTaleh y
nepeBipeHii maprii.

Po3B’s13aHHsA

OckUIbKM BCl  BUOPOOOBYBaHHS MDK COOOI0  HE3aJlexXHI,
MOBTOPIOIOTHCS 0arato pasiB, MalOTh JIMIIE JBa MOXJIMBI HACIIKH,
WMOBIPHOCTI IIUX HACHIJKIB € CTaJUMM JUIS BCiX BUNPOOYBaHb, TO
BOHH YTBOPIOIOTH cxeMy bepHyi.

3rilHO 3 TEOPEMOIO MPO HAWBIPOTIJHINIE YUCIO «YCHIXiB» Yy
cxemi bepnyii: np—q<ky<np+p.

Y namomy Bunagaky: n =100, p=0,1,q=1-p=1-0,1 =0,9.

OGuucaroemo:

np—q=100-0,1-0,9=9,1;
np+p=100-0,1+0,1=10,1.

Otxe, 9,1<ky<10,l.

VY namomy BumNaaky k — 4uciio neTajield MOBUHHO OYTH IIUIMM
4KCIIOM, TOMY Ky = [np + p] = [10,1] =10.

Bionoegios: naiiBiporiaHiiie, mo Oyje 3incoBano 10 netanei.

2. BukopucTtoByIOUM YMOBY MONEPEIHBOI 3ajadi, 3HANTH
WMOBIpPHICTh ~ HAWBIPOTIAHINIOTO  YHWCIA  3IMCOBAHUX  JIETAJICH.
OO6uucrnendss npoectd 3a Gopmynamu bepuymm, Jlannaca Tta
ITyaccona. IlopiBHSTH OTpUMaHi pe3yJibTaTH.

Po3B’s13aHHsA

3rigHo 3 ymMoBoto 3axavi: v = 100, k=10, p = 0,1, ¢ = 0,9 (nuBs.
m.1).

3a ¢dopmynorwo bepHymil, HWMOBIpHICTH TOTo, IO B R
BUMPOOYBAHHSAX TO/I1s1 HACTAHE PIBHO K pa3iB:

/
P,(k)=Ck.p* . g"* peck ="

k!-(n—k)’
IlincTaBUBIIM JaHi, OTPUMAEMO:
10 100! 100!

190~ 101 (100 - 10)! ~ 101-90!
. 91-92-93-94-95-96-97-98-99- 100
1-2:3-4-5-6-7-8-9-10

=1,73-1073;

Py (10)=1,73-107 .0,1"" . 0,9°° = 0,1318.
3rinHo 3 popmynoro Jlamnaca:
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P, (k)= ——p(x), ne x =

k—np
v hpq

\hpq
ITincTaBUBIIM BUXiJHI JaH1, OTPUMAEMO:

Jnpg =100-0,1-0,9=3; x= 10—120'0’1 =

3rinHo 3 tabnuuamu s GyHkiii [ayca (p(x) = (p(0) =0,3989
(0ooamox 1).
[lincTaBuBIIN AaHI, OTPUMAEMO:

(k)= g 0,3989 = 0,132967 .

0,

P

n

3a dopmyioro IlyaccoHa:
k

P (k)z%-e_’l,z[e A=n-p.
ITixctaBumo: A =100-0,1 =10,

7010
Py (10) = 101

e 10 ~0,124322 .

3a uumu ¢dopmyliaMH OTpUMANM PI3HI Pe3yJIbTaTH, OJHAK
oOuuciieHHsT 3a  (OPMYJIOIO bepHynni B JJaHOMY BUNAJKY
HaWTOYHIIIIE.

Bionogios: ¥MOBIpHICTh HAMBIPOTITHIMIONO YHCIA 31MCOBAHUX
neraneit Py, (10)=0,1318.

3. VIMoBipHicTh TOTO, 110 HABMAHHS B3ATUIl BUPIO y mapTii Gye
MIEepILIOro COPTY, TOPIBHIOE % CKUIBKM OJIMHUIIB 1IbOTO BUPOOY CIIij

y3sITH, 1100 HaAWBIPOTIAHIIIE YHCIO BHUPOOIB TEPIIOTO COPTY
nopiBHIOBaJIO 0 2707

Po3B’si3aHHsA

2 1
3a ymoBot, ky = 270, p=§, q =§.

3acTtocoByroun (HopMylly ISl OOYMCICHHS HaWBIPOI1IHIIIOTO

.. 2 2 :
yuciia «yCHIXIB», OTPUMYEMO N - 33 <270<n- 3 + 3 3B1ACH

Ma€EMO CHCTCMY:
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c q

n-z—13270, zns270£,
3 3 3 3
P abo < 8 ;
n-—+—2270; —n2269§.
3Binkn 404 <n<405,5.
Bionogiob: 115 TOoro, MO0 HAWBIPOTIJIHINIE YUCIO BUPOOIB

MIEePIIIOTO COPTYy MAopiBHIOBaNO 270, HeoOximHo B3situ 404 abo 405
BUPOOIB.

3aBaanng 3
3aKOHHU PO3NOALTY ABOX HE3aJIC)KHUX BEJIMYUH MAIOTh BUTJISIL;

X, | 10-12 | 12-14 | 14-16 | 16-18
P | 01 | 03 | 04 | 0,2
Y, | 20-22 | 22-24 | 24-26
P 03 [ 05 | 02
HeoOx1aHo:

1. CxitacTu 3aKOH PO3MNOALIY CYMHU JIBOX 3a/JlaHUX BEIUYHH.

2. IlepeBipuTH Ha IHOMY MPUKJIAJI CIIPABEITUBICTH TEOPEM TIPO
MaTeMaTHUYHE CIOMIBAaHHA Ta AMCIEPCII0 CYMH JBOX HE3aJeHKHUX
BEJIWYHMH, OOYHCIMBIIM ii JBOMA CIIOCOOaMH.

3. TloOyayBaTu 6araTOKyTHUK PO3MOIiITY BUIAIKOBOI BETMUUHU
Ta Moka3aTu Ha rpadiky 3HaiaeH1 3HaueHHs M(X) ta 6(X).

4. OOUHCINTH, BUKOPUCTOBYIOYHM BJIACTUBOCTI MaTeMaTHYHOTO
CIIOAIBaHHSA Ta JUCHEPCii, YHCIOBI XapaKTEPUCTHKH BHUITAJKOBOI
BenmunHu V' =3X - 2Y.

Po3B’s13aHHsA

1. BuzHaunmo cepeHu iHTepBaiB:

X, 10-12 12-14 14-16 1618
X 11 13 15 17
p 0,1 0,3 0,4 0,2
Y, 20-22 22-24 2426
Y 21 23 25
p 0,3 0,5 0,2

CkazieMo 3aKOH pO3MOaiUTy BUNIAIKOBO1 BennunHu Z =X + Y.
3rigHO 3 O3HAYEHHSM CYMH JBOX HE3aJIC)KHHUX BHIIQJIKOBHX
BEJINYMH BeJINYMHA Z HAaOyBa€ MOXJIMBHUX 3HAYCHbD:
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z;=11+21=32 2=11+23=34; z3=11+25=236;

=13 +21 =34, 25=13+23=36; 7zs=13+25=238,;

z,=15+ 21 = 36; 2s=15+23=38; zo=15+25=40,
z10=17+21 = 38; 2u=17+23=40, z;,,=17+25=42.
3HalIeMO UMOBIPHOCTI MOXKJIMBUX 3HAUYCHb.

s Toro, mo6 z = 32, nmocraTHbo, 100 BeauurHa X HaOyna
3HaueHHs X; = 11 i BenmumnHa Y — 3Ha4enss y; = 21. ViMoBipHOCTI 1IMX
MOXJIMBHMX 3HAY€Hb BIJMOBIIHO AOPiBHIOWOTH 0,1 1 0,3.

Ockinpky 11 Beanauan X Ta Y — He3alexkHl, To moaii x; = 11
Ta y; = 21 TakoX HE3aJIeKHI, OT)KE, WMOBIPHICTh TOTO, IO BOHH
HACTaHYTh OJHOYACHO (TOOTO MMOBIPHICTH MOIT z = 32) 3a TEOPEMOIO
muoxkenns P(z = 32)=0,1-0,3=0,03.

AHAIOTrTYHO 3HAXOIUMO:

P(z=11+23=34)=0,1-0,5=0,05;

P(z=11+25=36)=0,1-0,2=0,02;

P(z=13+21=34)=0,3-0,3=0,09;
P(z=13+23=36)=0,3-0,5=0,15;
P(z=13+25=38)=0,3-0,2=0,06;
P(z=15+21=36)=0,4-0,3=0,12;
P(z=15+23=38)=0,4-0,5=0,2;

P(z=15+25=40)=0,4-0,2=0,08;
P(z=17+21=38)=0,2-0,3=0,06;

P(z=17+23=40)=0,2-0,5=0,1;

P(z=17+25=42)=0,2-0,2=0,04.

Cepen MOXJIMBUX 3HAUYECHb BEUYUHU Z € JIEK1IbKa OJIHAKOBUX,
Hanpukian, Z = 34. lle 3HaueHHS OTPUMYETHCS BHACIIJOK HAaCTaHHS
noAi (X =11, Y =23 ) abo ( X =13, ¥ = 2I). lli noaii HeCyMmicCHi.
Tomy 3riziHO 3 TEOPEMOIO 10 aBaHHS, UMOBIPHICTh 3HaUCHHA Z = 34 €
CYMOIO MOBIPHOCTEM IIUX TOA1M: P(Z = 34 ) =0,05+0,09=0,14.

AHaJIOT1YHO BU3HAYAEMO 1HII WMOBIPHOCTI.

3anumeMo IMyKaHUW 3aKOH:

Z | 32 | 34 | 36 | 38 | 40 | 42

p | 003 | 014 | 029 | 032 | 018 | 0,04

J171s1 KOHTPOJII0 cyMa MMOBIPHOCTEN Ma€ IOPIBHIOBATH OJMHUILII:
0,03 + 0,14+ 0,29+ 0,32+ 0,18 + 0,04 =1.

26



2. 3riIHO 3 TEOPEMOIO MPO MaTEMATHYHE CIOJIIBAHHSI CYMH JIBOX
HE3AJIE)KHUX BEJINYNH:

M(X+Y)=M(X)+M(Y).
3HaiIeMo BIAIIOBIIHI MaTEMATUYHI CIIOIIBaHHSA 32 O3HAYECHHAM:
n
M(X)= _leipi :
1=
M(X)=11-0,1+13-03+15-0,4+17-0,2=
=1,1+3,9+6+34=144;
M(Y)=21-0,3+23-0,5+25-0,2=6,3+11,5+5=22,8.
I[J'Iﬂ CyYMH BOX BCJIIMYHH:
M(X+Y)=M(Z=X+Y)=32-0,03+34-0,14+36-0,29 +
+38-0,32+40-0,18+42-0,04 =
=0,96+4,76 + 10,44+ 12,16+ 7,2+ 1,68 = 37,2.
Omxe, 37,2=14,4+22, 8, a60 37,2=37,2.
CnpaBeauBiCTh TEOPEMH Ha JaHOMY MPHUKIaAl JOBEICHO.
3rigHo 3 03HavYeHHAM aucnepcii 3Haiaemo D (X ), D (Y ), D (Z).
D(x)=M(X - M(X))* =
=(11-144) - 0,1+(13-14,4)° -0,3+(I15-14,4)° - 0,4 +
+(17-14,4) -0,2=3,24;
o(X)=D(X)=3,24=1,772;

D(Y)=M(Y - M(Y))’ =(21-22,8)°-0,3+(23-22,8)°-0,5+
+(25-22,8)-0,2=1,9;
D(z)=M(z-M(2))’ =(32-37,2)*-0,03+(34—-37,2)" - 0,14 +

+(36-37,2)"-0,29+(38-37,2)° -0,32+(40-37,2)* - 0,18 +

+(42-37,2) -0,04=5,2
A 3a Teopemor PO AUCIEPCII0 CyMH JBOX HE3AICKHUX
BCJINYHNH.:

D(X+Y)=D(X)+D(Y).
3HaiiieMo BIAMOBIIHI JUCIIEPCIi 3a CIPOILEHOI0 (OPMYIIOLO:
p(x)=M(x?)- M (x).
3HAX0AUMO:
D(X)=117 -0,1+13% - 0,3+15°-04+17% .0,2-14,4° =
=12,1+50,7+90+57,8—207,36 = 3,24,
D(Y)=21°-0,3+23%.0,5+25%.0,2-22,8° =
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= 132,3+264,5+ 125 519,84 = 1,96 .
s cymu:
D(X+Y)=D(Z=X,+Y,)=32-0,03+347-0,14+ 36" -0,29 +

+38%.0,32+40°-0,18+42° -0,04—-37,2° =
= 30,72+ 161,84 + 375,84 + 462,08 + 288 + 70,56 — 1383,84 = 5,2.
IlepeBipsieMo cripaBeJIMBICTD:
5,2=3,14+ 1,96, a6o 5,2 = 5,2.
CnpaBeIuBICTh TEOPEMH Ha JAHOMY MPUKIaAl JOBEJCHO.

3. [loOynyBaTtn 6araTOKyTHUK PO3IMOJILTY BHUITAJAKOBOI BEJIMYMHU
Ta Mokas3atu Ha rpadiky 3HaiiaeHi 3HaueHHs M(X) Ta 6(X).
Jns  moOynoBu  OaraTOKyTHHKa po3mnojaury Ha oci 0OX

BIIKJIAJEMO 3HA4YE€HHS BapiaHT, a Ha ocl O0Y — 3HadueHHA
nmMoBipHocTel. BinmoBigHo nokaxkemo M(X) ta 6(X) (nuB. puc. 2.1).
A
P

o) ;. O

0,4

0,3

0,2

0,1

v

M(X)

Puc. 2.1

4. BUKOpHUCTOBYIOUM BJIACTMBOCTI MaT€MaTUYHOIO CITOJIIBAHHSI
Ta JWcHepcii, OOYMCIAMMO YHCIIOBI XapaKTEPUCTUKH BHUMIAJKOBOI
BenmuunHu PV =3X-2Y.

Bukopucraemo Taki BIaCTUBOCTI MATEMAaTHYHOTO CITO/[IBAaHHS:

a) MaTeMaTH4YHE CHOJiBaHHSI cyMH (abo pI3HUIN) JABOX
HE3aJICKHUX  BEJIMYMHHU  JOpiBHIOE cymi (abo  pi3HMI)  iX
MaTEMAaTUYHUX CIIO1BAHb;
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0) cranuii MHOKHMK MOYKHAa BUHOCHTH 3a 3HAK MaTEMaTHYHOTO
CIIOIIBAHHS.

OTxe, 3aUIIEMO:

MV)=M3X-2Y)=M(3X)-M(2Y)=3M(X)-2M(Y).

ITligcTaBis04u 4YMCIOBI 3HAYCHHS, OTPUMaHl B IIONEPEIHBOMY

MyHKTI1, OJIEP>KUMO:
M(V)=3M(X)-2M(Y)=3-14,4-2-22,8=-24.

3HaNEMO TUCTIEPCitO.

Bukopucraemo BIacTUBOCTI JUCTIEPCIi:

a) aucriepcis cymu (abo pi3HMIN) JBOX HE3aJICKHUX BEIMYHH
JTOPIBHIOE CyMI TUCTIEPCIN IINX BEIUYUH;

0) cTayMii MHOXHHMK MOXHAa BHHOCHTH 3a 3HaK JUCIIEpCii,
1IHOCSYY MOTO JI0 KBajApary.

Takum YUHOM:

D(V)=D(3X -2Y)=D(3X)+ D(2Y)=9D(X)+4D(Y)=

=9-3,14+4-1,96 = 36,1.
CepenHe KBaJpaTHYHE BIIXUJCHHS € KOPEHEM 13 Jucrepcii

o(V)=yyD(WV)=+36,1~6,0083.

Bionogiov: M(V)=-2,4; D(V)=36,1; o(V )~ 6,0083.

3aBnanns 4
1. Bunaakopa BenuurHa X 3aj1aHa QYHKIIIEIO PO3IOJILTY:

0, ;mmoxs-g,

1 /| T
F(x)=<—\UI+sinx), akmo -—<x<—,
(x)=15( ) axao - 2

1 ;11<u40x>E
’ 2'

3HAUTHU:

a) nudepeHiabHy (QYHKIIIO pO3NOALTY f(X) 11i€l BEIUYUHU Ta
nooynyBatu rpadiku yHkiii f(x) 1 F(x);

0) 4YKCIIOB1 XapaKTePUCTUKH BETUYNHH X

B) UMOBIPHICTh TOTO, IO BUIAJIKOBA BeIMurHa X B pe3yJbTari
TPHOX HE3AICKHUX BUIPOOYBaHb PIBHO JBa pa3u HaOy/e 3HAYCHHS,

: T
110 HAJIC)KUTh 1HTEPBATY (0 ,Zj :
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Po3B’si3aHH#A
a) 3a oO3HauYeHHSM WIUIBHOCTI po3noauly (AudepeHiaTbHOT

¢Gyukuii posmominy) f(x)=F'(x).

3HaX0aUMO:
r a 7
0, yeai x<-—,
2
1 iava T 7
f(x)=3—cosx,jéni -—<x<—,
2 2 2
e A \ AN 7z-
0, yeai x> 5

[To6yayemo rpadiku GhyHKITIH.
[TincraBumo Kpaiini 3HadYeHHA Y QyHKIIII0 F(X).

7T 1 g 1
Jgxmo x=—-—: F(x)=—|1+sin|——||=-U-1)=10;
KO X P (x) 2( sm( ZD 2( )

T 1 ) 1
=—: F =—|1+sin—|=—U+1)=1 .2.2).
AKIIO X 2 (x) 2( st) 2( ) (puc )
|
F& )
1
AT
7
T — 0 x| |
2 2
Puc. 2.2
ITlincTaBuMoO KpaiiHi 3HaUueHHS Y QYHKITIO f(X).
T 1 n) 1
Sxmo x =——: xX)=—cos| —— |=—-0=0;
I p f(x) p ( 2) 2

T 1 n 1
KIIO X = —: X)=—cos—=—-0=0.
SIKII p f(x) 26055 =7

BizbMeMo npoMixkHe 3HaUeHHS X = 0:

1 1 1
xX)=—cos0=—-1=— (puc. 2.3).
f(x) p 3 2(p )
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4 E)
Puc. 2.3
Bionoeios: nudepeniiianbia GyHKIIISA PO3MOTY MA€ BUTIISI;
r . 2
0, yéeni x<-—,
2
1 iase T r
f(x)=3—cosx,yéui -—<x<—,
2 2 2
s T
0, yeui x> 5

b

0) s o6umciaeHHss MaTeMaTUIHOTO CTIOIIBAaHHS
ckopucTaemocs opmynoro M(X)= [ xf(x)dx . [lixcrapupum

a

/4 T 1 .
a=——, b=—, f(x)=—cosx, nicranemo:

2
X cos xdx .

l—.(\)‘§

1 1
X-—-cos xdx =—
2 2

|
ISR

M(X)=

3HalIeMOo IHTErpall ClIOCOOOM IHTETPYBaHHS 32 YACTUHAMU:
[udv =uv — [vdu .

u=Jx, du = dx
=xs1nx—Ismxdx=

f x cos xdx = .
dv = cos xdx, v = Icos xdx = sin x

=XSInX+cosx.

IToBepHeMoOCs /10 OOUYHCIICHHS:
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'—ol\)‘§
NN

M(X)=l xcosxdx=l(xsinx+cosx)
2 2

;E(zzzj(z(zj(zm

e Cren i

2 2

Ny
3

3HaitiemMo nucnepcito 3a GopMyJioro:

b
D(X)=[x?f(x)dx-[M(X)] =

T
2

X -1cosxdx—02 =£ _[xz cos xdx .
2 2°

e L

ISR

2
[aTerpas 3HaigemMo crnocoooM iHTErpyBaHHS 32 YaCTHHAMM:

= x? du = 2xdx
Ixzcosxdx=u x

dv = cos xdx, v = sin x

=X sinx—_[szinxdx=

= x? sin x — 2| x sin xdx =
u=Xx, du = dx

dv = sinxdx, v =—cos x

[ x sin xdx =

= —xcos x + [ cos xdx =

=—XCOSX+Ssinx.

=X sinx—2(—xcosx+ sinx)= x2 sinx+2xcosx—2sinx.
OTxe,

T
7 2

T
2
D(X)= sz cos xdx = Z(xz sinx+2xcosx—2sinx

)
} =
_r

2
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1{ n? 1 n?

L gvneo-2-1-H P —D)-n-0-2-(-1)]|=
2[4 " } 2[4 (=1)-= ( )}
2 2 2 2
Y N A ) S ) LAY

2| 4 4 2| 2 4

3HalIeMOo IUCTIEPCio 32 O3HAYCHHSIM:

b
D(X)=[(x—M(X)) f(x)dx=

2
x?cosxdx="—-2

'—ol\)‘§
'—ol\)‘§

x—0 2 -—I cos xdx = —1
( )
2 2

ISR
ISR

2
Januii inTerpan 0yno oduucieHo Buiie, Tomy D(X ) = T _2

OO0uucIUMO cepe/IHE KBaAPATUYHE BIIXUIICHHS:
2 2 2
c(X):JD(X):\/“——z:\/” 8 _m 5
4 4 2
) ] n? z? -8
Bionogiov: M(X )=10; D(X)=7—2; o(X)= —

B) Bu3Haunmo IMOBIpHICTH TOTO, 1110 B pe3yJbTaTI

BUNpoOyBaHHA X HaOy/e 3HAaUCHHS 3 IHTEPBaITY (0 ;Ej.

b
CxopucraeMocs (hopMyJIoro: P(a <X< b) = I f(x)dx.

[lincTaBnsarouu JaHi, OTPUMAEMO:

T /4

4 4
P 0<X<z =£Icosxdx=£sinx =1 sinz—sinO = Q=Q
4 2y 2 0 4 2 4

3a  dopmynoto bepHymni  WMOBIPHICTH TOro, IO

B n
BUMPOOYBAHHSX IO/I1sI HACTAHE PIBHO Kk pa3iB:
/
P,(k)=Ck.p* . q"* peck=—""—__
n( ) n p q n k.’-(n _ k).’
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V2

VY Hamomy Bunagky n =3, k=2, p = 7

[TigcTaBiasieMo Ta OOYUCIIFOEMO:
2 3! 3! 1-2-3
C3 —_ —_ —_ —_
203-2) 211! 1-2-1

2 2
P=7=0’3536; q=1—p=1—§z0,6464;

M

P;(2)=3-0,35367 -0,6464" = 0,2425.

Bionogios: WMOBIpHICTh TOTO, IO BUITAJKOBA BelMWunHa X Y
pe3ysIbTaTi TPhOX HE3aJICKHUX BUMPOOYBaHb PIBHO JIBa pa3W Halyje

3HAYEHHS, 110 HAJICKUTh IHTEPBAITY (0;3): P; (2) =0,2425.

2. 3agano QyHKIIIO po3noainy f(x):
0, akmo -o<x<1,

f(x)=134

—» AKWo x> 1.
X

3HAWUTH:

a) 3HaueHHs cTanoi A, 3a sKoro f{x) Oyne nudepeHiiaaIbLHO0
(GYHKITIEIO PO3MOALTY A€SKOI HEMEPEePBHOI BUITAIKOBOI BETUIUHU X.

0) InrerpanbHy GyHKIi0 po3noaury F(x) 1i€i BUIaAKOBOI
BEJIMUYUHM Ta OOy ayBaTu rpadiku yHkmii fix) 1 F(x).

B) Marematuune cnoaiBanas M(X), naucnepcito D(X) Ta
cepeaHe KBaJgpaTUuHe BiaAXuiaeHHS 6( X ).

r) MIMOBipHiCTH TOro, IO B PE3y/IbTAaTi IIECTH HE3ATEKHHX
BUIIPOOYBaHb BWIIQJIKOBa BelnuuMHa X PIBHO JBa pa3u Halyge
3HAYCHHS, 1110 HAJIC)KUTh IHTEPBAITY (2;4 )

Po3B’s13aHHsA

a) 3riIHO 3 BJIACTHBICTIO IIUIBHOCTI (PYHKLII po3noainy f(x),
HEBJIACTUBMI IHTErpall BIJ IIUIBHOCTI PO3MOJUTY WMOBIPHOCTEM
BUMAJKOBOI BEJIMYMHU Y HECKIHUCHUX MEKaX JOPIBHIOE OJUHUIII:

Oj?f(x)dx=1.

34



VY namomy Bunaaky GyHkiisg Ha0yBa€e HEHYJbOBOI'O 3HAYEHHS

Ha intepsai (I;+0). Tomy | %dx =1.
1 x
00 A © 7 00 b
f 3—4dx=3Aj —dx=3A] xdx=3Alim | x’dx=
1 X 1 X 1 b—wo g
-3 al A A
=3Alim>—| =—lim = =—lim S+ =0+A4=A.
b—>wo — 3 b—o x3 b—o b3 1
1 1
BpaxoBytouu, mo | ﬁdx= Iraf| ﬁdx= A, oTpuMaemMo
1 x* 1 x*

A=1.
Takum gynHOM, TudepeHiianbHa QYHKIIS PO3MOILTY Mae
BUTJISIL;
0, akmo -o<x<1,
(x)=4 3
U —, aKkwo x> 1.

x4

Bionogiob: 3nauenns cranmoi A, 3a sKoro f{x) Oyne
nidepeHIiagbHO0 (YHKIIE PO3MOAITY HEMepPEepBHOI BHUIIAJIKOBOL
BenmunHu X: A=1.

0) 3Hailinemo iHTerpanbHy QYHKII0 po3noauty F(x).

3rigno 3 o3HaueHHsM, F(x)= [ f(x)dx.

—Q0

Ha npoMikky — oo < x < 1 MaeMo:

F(x)= ]ff(x)dx= T0dx=0- i[cdx=0.

—00 —Q0 —Q0

Ha npomixkky x > I 0ep>KUMO:

1 X 1 X X
F(x)= [f(x)dx+ [ f(x)dx = j0dx+]i4dx=0+3jx_4dx=
—o0 1 —oo 1x 1
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-3
X 1 1 1
=3 —5| =~ 3| = ztI=I-—

1 1

OCTaTOYHO 3aIIUIIEMO:
0, akmo -o<x<1,

F —
(x) l—i, akuwo x> 1.
3
[To6yayemo rpadiku byukiii f(x) ta F(x) (puc. 2.4 ta 2.5).
|
A
fix]
N
R B
3 L8
Puc. 2.4
|
A
Fix)
-p--
|
3 [
Puc. 2.5

Bionoegios: inTerpanpHa QyHKIIS PO3IMOLITY MA€ BUTIIS:
0, akmo -o<x<1,

F(x)= 1
(x) l1———, akwmo x> 1.

x3

B) 3HaliIeMO MaTeMaTHUYHE CITOAIBaHHS 3T1HO 3 POopMyJIIoH0:

M(X)= [x-f(x)dx= | x-%

—00 —o0 X

00 b
dx = j%dx= lim j%dx=
1X b—x ] x
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b b

b 1 b -2 3 1
=3 lim [——dx=3lim [x dc=3lim>—| =-> lim —| =
b—>w] x5 b—w b—>w — 2 2 b x2
=3 pim| L1 =—3.(—1)=§.
2b>w\ p2 1 2 2

Jlucniepcist HenepepBHOI BUNAKOBO1 BEJIMUMUHM:

o0 o0 2 o0
D(X)= [x7- f(x)dx—M*(X)= ] xz-%dx-(ij N

—00 —00 X

b b
= lim j'idx—2=3lim jidx—2=3lim(—£+1j—2=3—2=i
b—)oolxz b—)oolxz b—x b 4 4

CepenHe KBapaTUUHE BIIXUICHHS:

o(X)=./D(X) = \/g = g ~ 0,866 .

Bionogios: M(X)=i; D(X)=i; G(X)z 0,866 .
2 4
r) BusznHauumo HMOBIpPHICTH TOIro, IO B PE3YyJbTaTi IIECTH
HE3AJIC)KHUX BUIMPOOYBaHb BUMAJKOBa BelnunHa X PIBHO JBa pa3u
HaOy/1e 3HAYEHHS, 1[0 HAJICKUTh 1HTEPBATY (2 4 )
Cnouarky 3HalJeMO MWMOBIPHICTH TOrO, IO B PE3YJbTaTi
BUMPOOYBaHHS BUIIAJIKOBA BenuynHa X HaOy/e 3HAYCHHS 3 IHTEpBAITY

(2 4 )
b
Cxopuctaemocst GpopMyJiorLo: P(a < X< b) =[ f(x)dx.
a

ITincTaBisto4u JaHi, OTPUMAEMO:
4 4

{3 7 1 1 1
P2<X<4)=[ " dx=3"| =—"| =— 4+ =
2X -3 X 4° 2
2 2
LI SIS T 0,004
64 8 64 64
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3a  dopmynoto bepHymni  WMOBIpHICTH TOro, 10 B R
BUMPOOYBAHHSAX TOI1S1 HACTAHE PIBHO K pa3iB:

/
P,(k)=Ck.p* . g"* peck ="

k!(n—k)’
Y Hamomy BUNAAKy n = 6, k = 2, p=0,1094.
NmogipHicTs mpotmiiexHoi noaii q=I1-p=1-0,1094=0,8906.
[TigcTaBiasieMo Ta OOYUCIIFOEMO:
2 6! 6! 5.6
C6 —_— —_— —_— —_—
20(6-2) 214! 1.2

15;

Ps(2)=15-0,1094% -0,8906* = 0,1129.

Bionogiob: ¥WMOBIpHICTH TOr0o, IO B PE3YyJbTaTi IIECTU
HE3AJIe)KHUX BUIMPOOYBaHb BUMAJKOBa BelnunMHa X pIBHO JBa pas3u
npuiiMe 3HAUYCHHS, 110 HAJICKUTh IHTEpBAILY (2 ;4 ): Py (2) =0,1129.

3aBaaHHAa 5

3picT AOPOCIMX YOJOBIKIB y JESIKil MICIIEBOCTI € HOPMAJbHO
PO3MOIJICHOID  BUIMAJKOBOIO  BEJIMYMHOIO 3  MaTeMaTUYHUM
criogiBaHHAM I70cwm 1 nucniepciero 36. Jis 111€1 BUNIaJIKOBO1 BEJIMUMHU
HEOOXI1HO:

1) 3HaiiTn nudepeHIiaabHy Ta IHTETPabHY (YHKIIT PO3MOILTY;

2) 3HAWTH WMOBIPHICTH TOrO, IO 3pPICT HAaBMaHHA BUOPaHOIO
qoJioBika Oyjie B iHTepBai Bijx 165 no 175¢cwm;

3) BU3HAUUTH TpaHUYHE BIAXWICHHS 3pOCTYy HaBMaHHS
BHOPAHOI'0 JIOPOCJIOI0 YOJIOBIKA BijJi CEPEAHBOr0 3pPOCTY, SIKE MOYKHA
rapaHTyBatud 3 iMOBIpHICTIO 0,95. BuU3HAuuTH TakoXX I1HTEpPBAJ, B
AKOMY 3 UMOBIpHICTIO 0,95 11€# 3piCT 3HaXOIUTHCS;

4) 3HalTH 1HTEpBA JIJIsi 3HAYEHHS 3pOCTY HaBMaHHS BUOPaHOTO
JIOPOCJIOr0 YOJIOBIKA, SIKUM MOKHA FapaHTyBaTH 3T1IHO 3 «IIPABUIOM
TPHOX CUTM).

Po3B’si3aHHsA

1) HlinbHiCcTh po3noauty (audepeHiiaibia QyHKINsS PO3MOILTY)
JUTSl BUTIQJIKOBOT BEJIMYMHHU, 1110 PO3MOALIIEHAa HOPMAJILHO, MA€ BUTJISIL;
(x-a)?

267

1
JO)=
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3riiHo 3 yMOBoOto 3anaui a=170, 6’ =36.

[TigcTaBUBIIM BUXiHI 1aH1, OTPUMAEMO:
(x-170) (x-170)°
1 236 _ L e 72

J)= R ¢ 6/2n

Hopmanbha dyHKIlIS po3noainy (IHTerpajibHA) Ma€ BUTIISI:
(z—a)z
267
I e dz.

F(x)=

cr

BHUKOPUCTOBYIOYM TTOYATKOBI JJaH1, OTPHUMAEMO:
2
N ( z—170)

F(x)= je 2 dx.

621 _
Bionoeion:
(x=170)°

1
mudepeHianbaa GYHKIS PO3IOILT x)= e 7
ep by p y f(x) 6 m

(2-170)°
fe 72 d.

62T _»

iHTerpanbHa QyHkis po3noauy F(x) =

2) MOBIpHICTH TOrO, IO BUMAJKOBA BEJIWYMHA IMOTPANUTH B
1HTEepBaJI BiJ @ 10 f:

P(a<X<B)=(I)(B;a)—(D(a_aj.

o)

[TigcraBiasieMo BUXI1IHI JaHI:
B—a 175-170 5

= =—=0,833;
c 6 6
a-a_ 165_170=—§=—0,833.
o 6 6

3a Tabmuiamu GyHKIT Jlammaca 3Haxoaumo:
®(0,833)~ 0,2967; (- 0,833)~—0,2967 (dooamox 2).

[TincraBuBmM y GopMyiny, OTPUMAEMO:
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P(165 < X < 170)= ©(0,833)— (- 0,833) = 0,2967 — (- 0,2967 ) =
=0,2967 +0,2967 = 0,5934 .

Bionogiob: WMOBIpPHICTH TOTO, 110 3PICT HABMAaHHS BUOPAHOIO
YOJIOBIKA oyne B 1HTEepBal BIJI 165 110 175¢cwm:
P(165< X <170)=0,5954.

3) JloBipuuii iHTEpBaJ, B SIKUM 13 UMOBIpHICTIO 0,95 moTparusie
CEpeIHE 3HAUEHHS 3pOCTY, 3HAIEMO, CKOPUCTABIIUCH (HOPMYJIIOHO:

P(X-d<e)= 2c1>(3j.

o)
BukopucTOBYIOUYHM MTOYATKOBI JIaHI:

P(Xx-170/<¢)= Zd)(gj =0,95.
OT1xe, MaeMo: 2(1)(2) = 0,95, 3BiIKHN (I)(Ej =0,475.

3a Tabmuiamu GyHKI Jlammaca 3HaxoaumMo % = 1,96 (0ooamok 2).
Otxe, €=1,96-6=11,76.

X -170/< 11,76 , a6o
—11,76 < X -170< 11,76 ;

3B1JICH,

—11,76 +170< X < 11,76 +170;
158,24 < X < 181,76.

TakuM YMHOM, CepeaHid 3piCT JOpPOCIOro 4YOJoOBiKa 13
nMoBipHicTIO 0,95 3Hax0AUTHCS B Mexkax Bif 158,24 no 181,76 cwm.

Bionogiob: TpaHnyHE BIAXWICHHS 3pOCTY HaBMaHHS BUOPAHOIO
JIOPOCJIOTO YOJIOBIKA BiJl CEPEAHBOTO 3POCTY, SIKE MOKHA rapaHTyBaTH
3 imoBipHicTIO 0,95: € = 11,76 .

[aTepBan, B sskomy 3 MMOBIpHICTIO (,95 3HAXOAUTHCS CEepenHii
3pICT TOPOCIIOTO YOJIOBIKA (1 58,24;181,76 )

4) 3riiHO «MpaBHUiia TPHOX CUTM,
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‘X — a‘ <30.
[TigcraBiasieMo mOYaTKOBI JTAHI:
X —170/<3-6.

Orxe, —I18< X —-170< 18,260 170-18< X <170+ 18.

Maemo: 152< X < 188.

Bionogios: iHTEpBaN, y SKOMY 3HAXOJUTHCA 3pPICT HaBMaHHS
BUOPAHOTO YOJIOBIKA, MOKHA FAPAHTYBAaTH 3T1AHO 3 «IPABUIOM TPHOX
curm»: (152; 188).

3aBaanuda 6

1. BunankoBa BenmuumHa X — KUIBKOCTI POCIMH IIIICHUIIl, IO
ypakeH1 JIeSIKOI0 XBOPOOOI0, Ma€ HOPMAIbHUN PO3MOAUT 3 BIJOMUMH
CepeaHIM KBaJIpPAaTUUYHHUM BIIXUJCHHSIM G = 8. 3HAWTH 3 HAAIHHICTIO
0,95 TOYHICTL O, 3 SIKOWO BHOIPKOBE CEpPEIHE OLIHIOE HEBIJOME
MaTeMaTH4YHE CTOIBaHHS, K0 00’ eM BUOIpKu 1 = 400.

Po3B'si3aHHs

(o]
, Je t

Jn

TouHICTh OIIHKK & 3HAXOAMMO 3a (opmyio O =

BM3HAYMMO 3 piBHOCTI @(t)= % _095

=0,475.

VY Tabnuui 3Hauens (yskiii Jlamnaca (dooamox 2) 3HaX0auMO
BiAnoBigHe 3HaueHHs 0,475, pyHkiis HaOyBae HWOro 3a 3HAYCHHS
aprymenty ¢=1,96. IlinctaBumo BuXIJHI JaHl Yy Qopmyly s
3HAXOJIP)KEHHSI TOYHOCTI OIIHKU:

8_1,96-8_1,96-8

400 20

=0,784.

TakuM 4YMHOM, TOYHICTb, 3 SIKOIO BHOIPKOBE CEpPEIHE OIlIHIOE
HEB1IOME MaTeMaTHUYHE CIIOAIBaHHsA, & = 0,784 .

Bionogiob: TOUHICTH OLIIHKH, 3 KO BUOIPKOBE CEPEIHE OILIHIOE
HEB1IOME MaTeMaTH4YHE crioaiBaHdg O = 0,784 .

2. 3HaliTi MiHIMaJILHUM 00'€eM BUOIPKH, 3a SIKOTO 3 HAIIMHICTIO
0,975 TOYHICTH OIIIHKA MaTEMAaTUYHOTO CIIOJIIBAHHS TE€HEpaIbHOI
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CYKYITHOCTI 3 HOPMaJbHHUM PO3IMOIIJIOM 1 BHOIPKOBHUM CEpPEeaHIM
nopiBaioe 0=0,2. CepenHe KBaJpaTU4YHE BIIXWUJCHHS TE€HEPAIbHOI
CYKYITHOCTI BIJIOME 1 JOPiBHIOE 6 = 2 .

Po3B'sizanns

. . to
3 piBHOCTI & = —— BUXOAUTH, IO JJISI TOTO, 00 3a0e3IMeunTH

In

3a7laHy TOYHICTh OIIIHKH HEOOXIIHO, 100 YKuCiIo n - 00'eM BHOIPKH,

3aJI0BOJIBHSIJIO HEPIBHICTH:

2. 2
t"o

52

[ 2

VY Ttabnuii 3nadueHs Qyskiii Jlammaca (dodamok 2) 3HaX0aUMO,

mo @(2,241)= 0,973

=0,4875, omxe mapamerp t = 2,24.

[lincraBnsouu y hopMyiry, MaEMO:
t’c?  2,24°.2°
5’ 0,2°

= 497,76 .

Otxe, MIHIMaJIbHE YHCIIO, AK€ 3aJ0BOJIBHSE IO HEPIBHICTH,—

n=498.

Bionogios: HeoOXinHMI MiHIMaIIbHUN 00’ €M BUOIpKU — n = 498.

3aBnanus 7
1. KinbkicHa o3Haka X reHepalbHOI CYKYIHOCTI Mae€
HOpMaJdbHUM po3noaul. 3a BuOipkoro o00'emy n=I6 3HaiiIeHO
BUOIpKOBE cepenHe Xx =10 Ta BUIIpaBIICHE CEpPEIHE KBaJIpaTHUUHE
BlaxwieHHa s = 0,8 . OUIHUTH HEBIIOME MaTeEMAaTUYHE CIIOIBAaHHS 3a
JIOTIOMOT'OF0 HaJIIMHOTO 1HTEpBay 3 HaaiHIicTIO 0,95.
Po3B'sizanHs

L — s — IS
Hamiitauii iHTepBall Ma€ BUTIISA | X — ——, X+ —— |.
\n \n
3a TaOauIel0 3HAYECHb t, = t(y s n) = t(0,95 ;13 ) =2,13

(0ooamox 3).
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[TincTaBnsgroyn BUX1AHI JaHl, MATUMEMO

0;8,- 10+ 2,13 0;8) a6o (9,574; 10,426).

1HTEpBaI: (10 - 2,13

Bionogiob: Hanmiyinuii 1HTEpBaj, 10 OIIHIOE HEBIIOME
MaTeMaTHYHE CIIOAIBaHHS, MA€ BUTJIS (9,5 74; 1 0,426).

2. KimpkicHa o3Haka X TeHEpajJbHOI CYKYNHOCTI Mae€
HOpPMaJbHUN po3moAia. 3a BUOIpKOl 00'eMy n = 40 3HaiineHo
BUMPABJICHE CEpeIHE KBaJpaTUYHE BIAXWICHHSA §=2. 3HaWUTH
HaJIITHUM 1HTEpBaJl, 1110 MOKPUBAE T'e€HEpaAJIbHE CEepeIHE KBaJIpaTUUHE
BIIXWJICHHA ¢ 3 HaaliHICTIO 0,95.

Po3B'sizanns

HaniitHuii 1HTEpBasl, 110 MOKPUBAE CEPEHE KBaJApaTUUHE

BIJIXHMJICHHS 3 3aJaHOI0 HAAIMHICTIO, MA€ BUTJISI;

s(]—q)<c<s(1+q).

3HaYeHHS ¢ 3HAXOAMMO 3 Ta0iuIll 3Ha4YeHb (QYHKINT (dodamox
4):
q=q(y;n)= 4(0,95;36)=0,24.
[lincTaBnsro4yu BUXiAHI AaH1, OACPKUMO:
2(1-0,24)<o<2(1+0,24) abo 1,52<0<2,56.
Bionogios: Hanmiiinuii 1HTEpBaj, MO0 IOKPUBAE TEHEpaIbHE

cepeaHe KBaJpaTUUHE BIAXWICHHS ¢ 3 HajilHICTIO 0,95 Mae BUTTIAL:
(1,52 ;2,56).

3aBnannga 8
JIB1 HemepepBHI He3aleKH1 BUNAAKOBI BenuuuHu X Ta Y 3agaHi

rpadikamu mibHOCTI AX) (puc. 2.6) ta Ay) (puc. 2.7).
3uaiitu M(X+Y), M(X-Y), D(2X-3Y+4).
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|
A
| ftx)
A
/"/ FiN
b__
& 13 e
Puc. 2.6
L |
1
- fo) 4
B
.___,...-l-""
..---"""""?_E‘
] T
et
¥
Puc. 2.7

Po3B’s13aHH#A

CnoyaTky BU3HAYMMO aHAJITUYHUN BUpaA3 Aid QyHKLIN AX) Ta
S).

3riiHo 3 pUCYHKOM 5.6, 11t x<0 Ta x>15, 3HaueHHs QyHKIIIT
f(x)=0.

Busznaunmo 3HaueHHs (PyHKIii Ha mpoMiKKy 0 < x < 15. Jlns
bOr0 HEOOX1MHO 3HaWTU piBHSAHHSA TpsiMoi OA. 1o0 BuU3HAUUTH
PIBHSIHHS TPSIMOi, HEOOX1THO 3HATH Ha IIH MPSAMIiil KOOPAWMHATH ABOX
Touok. KoopnuHatu nowatky koopawHat Touku O (0;0). 3Haiinemo
KOOPAWHATH TOYKH A.

3rilHO 3 BU3HAYEHHSAM IIIJIBHOCTI PO3MOALLY, muioma ¢irypu,
mo oOMmexeHa (QyHKIE0 po3noaity, nopiBHIoe I. Y Hamomy
Bunagky ¢irypa, mo oOMexeHa (QYHKIIEIO — HOPIMOKYTHUM
TPUKYTHUK.
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3 omHOro OOKy 3a BH3HAYEHHAM Spgcy =1, 3 1HIIOrO,

S roc4 =5-OC-AC. 3rifHo 3 MaimoHkoM, OC=I5. BpaxoByrouu

1
BCE BUIIIECKA3aHE, MAEMO Spgcy = Py 15-AC=1.
1 : 2
Orxke, —-15-AC = 1. 3Biacu, AC = —.
2 15

2
Takum YUHOM, KOOPJAUHATU TOYKHU A(I 5 ’Ej :

. o . X—Xx y—y
PiBHsHHS TIpAMOI JI1HIT Yepe3 AB1 TOUKH: L _ !

X)—X7 V2= )y

Maemo aBi Toukn: O(0;0) Ta A(15 ,%)

[TizcTaBUMO X KOOPAMHATH B PIBHSIHHS MPSIMOI:

x-0 y-0
15-0 2
15
x oy 2 2
152 57T YT s

15
TakuM 4YHMHOM, MOKEMO 3allMCcaTH AaHAJITUYHUM BUpa3 s

byukIli AX):

-

0, x<0;
(x)=<ix, 0< x<15;
2
15
0, x> 15.

AHaIOT1YHO BU3HAYaeMO BHUpa3 i QyHKIIl AY):
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r

0, y<0;

2
f(J’)=<Wx, 0<y<30;

0, y > 30.

BukopucToByrourM BJIACTUBOCTI MaTEMAaTHYHOTO CIOIBaHHS,
MO>keMo 3anucat, 1o M(X+Y)=M(X)+M(Y).

3HalIeMO MaTeMaTU4YHE CIIOJAIBAaHHSI KOXXHOI BMIIAJIKOBOIL
BEIIMYMHHU.

15
b 15 9 I5 2 53
a o 15 157 ¢ 15° 3 0
3 3 3
= 2 ’ 15 _0 = 2 15 =2 15:25=107
152\ 3 3/ 152 3
b 30 5 5 30 P 330
y
M(Y)=[y-f(y)y= [y —Sydy=—7[yldy=—"5"~| =
a 0o 30 307 ¢ 30° 3 0
- ' =2-10=20.

2 .[303_03]_ 2 30° 230

30° | 3 3] 302 3 3

[lincraBasemMo oTpuMaH1 3HAYCHHS:
MX+Y)=M(X)+M(Y)=10+20=30.
BiamoBigHO, BUKOPHCTOBYHOUYM BJIACTUBOCTI MaTEMaTHYHOTO

CIIO/IBaHHS Ta 3HAWJICH] paHillle 3HAYEHHSI, MAEMO:
MX Y)=M(X) M(Y)=10 20=200.
3HaifieMo aucnepcii BUnaakoBux Beanuud X Ta Y.

b 15
-D(X)=Ix3-jYxJ¢x—A42(X)=‘[xz._zgxdx_lozz
a 0 15
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2 15 2 x? 2 (15% 0!
—jx3dx 100=—""*"| _190="2_ |2 _0 |_1p9-
15° 157 4 1572 (4 4

2 15° 2.15% 1 22
_ 2 2 —100_i—100_—5—100_
157 4 2 2
=225—200=25=12’5;
2 2

30 2
D(Y)= Iy - f(y)dy—M?*(Y)= _[y 302ydy—202=

30

2 30 2 2 (30% o
Iy3dy—400=—'y— — 400 = : — — 400 =
307 30° 4|, 30° \ 4 4
4 2 2
= 230 0=23" 499 =3" 499 =20 _ 499 -
307 4 2 2

=450—- 400 = 50.
CKOpHCTaBIIMCh BJIACTUBOCTSAMH JMCIIEpCii Ta 3HaMACHUMU
3HAYCHHSIMH, OTPUMAEMO:

D(2X—-3Y+4)=D(2X)+D(3Y )+ D(4)=2°D(X)+3°D(Y)+0=
=4D(X)+9D(Y)=4-12,5+9-50 = 50 + 450 = 500.

Bionosion: M(X +Y)=30; M(X-Y)=200;
D(2X -3Y +4)=500.
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3aBaanuga 9
HenepeprHa BumaakoBa BeaudnHa X 3ajlaHa 3aKOHOM PO3MOJILTY
Cimncona:

f(x)=4 22\ 22

0 , AKWO x ¢ (-22 ;22).
3HalTH 1HTerpaiibHy (QyHKLiO po3noauty F(x) Ta YuCIOBI
xapakrepuctuku  M(X), D(X), orX). IlodoynyBatu rpadiku
iHTerpaibHoi F(x) Ta nudepeHmiaabHoi AX) GyHKIINA pO3MOaLTY.
Po3B’si3aHH#A
a) Po310’eMo0 4uCI0BYy BiCh Ha YOTUPHU MTPOMIKKHU:
x<-=-22;
—22<x<0;
0<x<22;
x> 22.
Ha mepmiomy 1 octaHHROMY TTPOMDKKAX (DYHKITIS f{(X) JTOPIBHIOE

1( Mj
1-—, Aakwo x € (-22 ;22 );

0.

Ha napyromy mnpomikky —22<x<0 3MiHHa Xx HaOyBae
B1JI’€MHUX 3HAY€Hb, TOMY PO3KPHUBAEMO 3HAK MOMAYJISI 1 MIHSEMO MPH
boMy 3HaK. OTxe, QyHKIlIS HAa [bOMY MPOMIXKKY HaOy/ie 3HAUCHHS

I, (- 1, x
f(x)_zz(l 22)‘22(1 22)_ 22(”22)'

Ha tpetbomy npomikky 0 < x < 22 3MiHHa X HaOyBa€ J0JaTHUX
3HAY€Hb, TOMY 3HAK MOJYJS IPOCTO OIMyCKaeThes. I (yHKIS Ha
IIbOMY MMPOMDKKY MaTUME BUTJISI;

(Ko, x
J(x)=; [1 zzj_ 22 (1 22)'

OTxe, aHATITUYHUNA BUpa3 QPyHKIIII:

0, X < -22;
/ \
Tliv X)) _22<x<o
2 22)
-2, 0<x<22
2 22)
\ 0 , x> 22

48



3a 03Ha4YeHHSIM IHTEeTpajgbHa QYHKIIIS PO3MOILITY

o0
F(x)= [ f(x)dx
—0
3nHalineMo 3HaueHHs F(X) Ha KO)KHOMY HNPOMIKKY.

X X
1) x<-22: F(x)= [0dx=0 [dx=0.

2)—22<x<0:
=22 X X
F(x)= [0dx+ | i(1+i)dx=0+i | (1+i
2T 2T 2 22 5, 22

1 x? 1 1 x?) 1
=—| x+ +I1——=—|x+— |[+—.
22 2-22 2 22 44 2

3) 0 < x< 22

X
7 2 2  r)\2
S . e X |1, )
2" 222) n 22 n 2.22

F(x)= [0dc+ | é(1+ijdx+]fi(1—i)dx

22 022

—0 =22

10 1=
0+ | (1+ijdx+—j(1—ijdx=
22 5, 22)7 " 22,

0 X
1 x? 1 x?
=—| x+ + X— =
22 222 22 2.-22
22 0

2 2 2
=i 0+ 0 _1 —22+( 22) + ! x——
22 2:22) 22 2.22 22 222

Jas
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2 2
:_i.(_zz){_lj. 2° | 1 x|
22 22)\2-22) 22 2.22

1 1 x? 1 x?) 1
=1-—+——| x— = x——|+—=.
2 22 2.22| 22 4| 2

4) x> 22:

22

=22 0 22 X
F(x)= [0dx+ | 21—2(1+ijdx+ji(1—i2jdx+jodx=

“w _22 0 22 22

10 1%
0+ | (1+ijdx+—j(1—ijdx+0=
22 5, 22)7 T 22,0 22

0 22
1 x? 1 x?
=—| x+ +—| x- =
22 222 22 2-22
- 22 0
2 2
=i 0+ 0 _ —22+( 22) +
22 2:22) 22 2:22
2 2
+i 22+ 22" |1 0+ 0 =
22 2:22) 22 2-22

2 2
=—i-(—22)+(—1]- 27\ 1[,, 22" _
22 22)\2.22) 22 2.22

2 2
=_i.(_22)+(_ lj. 22 + 1 .gg_i. 22" _
22 22)(2-22) 22 22 2-22

YR
2 2

TakuM uHOM, OTpUMaiu Bupa3 GyHKIii F(x):
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( 0, x < -22
2
L x+x— +1, -22<x<0
22\ 44) 2
F(x)=1
1 x2) 1
—|x-——|+—, 0= x<22
22\ 44} 2
1 x> 22,

0) [loOynyemo rpadiku Qynkiii fix) ta F(x) (puc.2.8, puc.2.9.)

.
Six)
i
HE
L %\
A SN
> ~
7 \‘33 3
| |
Puc. 2.8
|
A
Féd
b
7
53T 22 %
Puc. 2.9

B) 3HaIEMO YMCIIOB1 XapaKTEPUCTHUKH BUIIaIKOBOI BETMIMHHU.
MaTeMaTHqu CHO,Z[iBaHHH

1 X 22 1 X
M(X)= Ix f(x)dX—_£2x Z(1+Zjdx+(j) 22(1—5

51



10 x? 122 x?
=— [|x+—dx+—[|x—"=ldx=

22 5 22 22 22
0 22

1(x? x3 1(x? x3

22\ 2 3:22 22\ 2 3.-22
- 22 0

1[(—22)2 (—22)3J 1[222 223)=

22 2 3-22 2\ 2 3-22

22 22 22 22
——+—+——-—=0

2 3 2 3
Jlucmepciro:

b
D(X)=[x* f(x)dx-M?(X)=

0 1 22
= | x? -—(1+ijdx+ [ x? -i(l—ijdx—0=
_22 22 22 0 22 22
0 3 22 3
_ L | x2+ X x+ij' 2o =
22 5, 22 22 22
0 22
3 1 x3+ x? N 1 x3_ x? 3
22\ 3 4-22 22\ 3 4-22
- 22 0

1 [(— 2 (- 22)4]+ 1 [223 224 jz

20 3 4.22 | 220 3 4.22

10227 1 2t 1 227 1 2%
"2 3 24227223 2422
222 227 22 22 2.22° 2.22%
3 473 47 3 T4 T




2.227.4-2-22°.3 2.22°.(4-3)_2.22° 22°

12

12

CepeaHe KBapaTUUHE BIIXHICHHS:

Bionogiob: M(X )=10; D(X):T; (o]

222 22
X)=D(X)=,"2 =2~ 8,9815.
o(X) 6 6

3apaannga 10

OO6unciuT  pi3Hi

227

12

(X))~ 8,9815.

BUIM CEpPEeAHIX BEIWYMH (TapMOHIYHY,
reOMETpUYHY, apu(PMETUUHYy, KBaJpaTUYHy) Ta MEPEBIPUTH MPABUIIO
Ma>KOPaHTHOCTI CEpPEHIX.

X, | 4 7 e | 1 | 15
m; o B 2
Po3p’s13anun
Bnecemo po3paxyHku B Tabnuiio 2.1
Tabmums 2.1
JlaHi 1J1s po3paxyHKy pPi3HUX BHJIIB CepeHixX
n.
X; | n X—’ LnX | n-LnX |X-n| X | x%.n
i
4 1 0,25 1,386294 | 1,386294 4 16 16
6 2 10,333333 | 1,791759 | 3,583519 | 12 36 72
7 3 ] 0,428571 | 1,945912 | 5,83773 21 49 147
9 4 | 0,444444 |1 2,197225 | 8,788898 | 36 81 324
11 3 10,272727 | 2,397895 | 7,19368 33 | 121 | 363
15 2 | 0,133333 | 2,70805 5,4161 30 | 225 | 450
Cyma| 15 | 1,86241 | 12,42713 | 32,206221| 136 | 528 | 1372
1) OOumciuMO cepeaHI0 TapMOHiliHY 3a (opMyIIor
k
_ 21,
X _ =1
2apm kﬁ
l=1xl
— I1+2+34+4+3+2 15
= = 8,05408 .
Yen =T 3 43 2 1,86241
T e T T
4 6 7 9 11 15
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2) O0YUCIUMO CEPEIHIO TEOMETPUUHY

— Yn;l n n n n
Xzeom =R X7 - x37 x5 o x h
[TincTaBuMO BUX1IHI JaHI:
- 15
X ceom = \/41'62'73'94'113'152
Kopiab Oyab-aKOTro CTEmneHss MOKHa OOYHCIUTH 3a JOTIOMOTOO
norapudmyBanHs. [Iponorapudpmyemo 0OUJIB1 HaCTUHU PIBHIHHS:

_ 1
In X zeom = ln(4’ -6%.77.9% .11’ .152V5.
3a BJIACTUBOCTSIMHU JIOTapU(PMiB:

ln;zeom = %ln(41 . 62 °73 -94 113 -]52)=

=%(ln4’ +in6’+mm73+m9? +m11’ +ln152)=

= é(]ln4+ 2In6+3In7 +4n9+3Inll+2Inl5)=2,147082.
TOHI, ;3e0M = 82’147082 ~ 8,55984 .
3) OGuncIMO cepeHIo apudMeTHIHy ;apudm =

- 4-1+6-2+7-3+9-4+11-3+15-2 136
X apudm = P = = 9,06667.

k
2
in N
i=1
k .
m
i=1

. \/42-1+62-2+72-3+92-4+112-3+152-2
X keaop = 15

4) OOUNCIUMO CEepPEeHIO KBaAPATUUHY Xreap =

~ 9,56382

5) Onepxani cepeiHl PO3MIILYIOTHCS B TAKOMY MOPSIKY:
8,05408 < 8,55984 < 9,06667 < 9,56382,
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110 BIJMIOB1Ja€ BUMOTAM BJIACTUBOCTI MaXKOPAHTHOCTI CEPETHIX:
Xapm < Xzeom < Xapugpm < X xeaop -

Bionosion: X zapm = 8,05408 ; Xsoom =~ 8,55984 ;
Xapugn = 9,06667 ;
;,«mop =~ 9,56382 . OpnepxaHi cepeaHi PO3MINTYIOTHCS BIAMOBIAHO H0
IIpaBHIIa Ma)KOPaHTHOCTI CepeIHIX:
;zapM < ;zeom < ;apudm < ;KeaOp .

3aBaannsa 11
PesynpTaT  AOCHIDKEHHS  YPOXKAWHOCTI  3€PHOBUX
rocrojapcTBax 00JacTi MpeaCTaBiIeHO B Ta0auI 2.2:

Tabnuis 2.2
Mexi iHTEpBaiB 3a
No .ot . . Yuciio rocnogapcTs
YPOKAMHICTIO 36PHOBUX
(gacToTa)
KYJBTYD, 1l/Ta
1 14,0 ...18,0 5
2 18,1...22,0 7
3 22,1...26,0 9
4 26,1 ...30,0 14
5 30,1 ...34,0 7
6 34,1...38,0 5
7 38,1...42,0 3
3a MUMHU JaHUMU:

1. IToOyayBaTH ricTorpamy Ta MOJITOH PO3MOJILTY YacTOT.

2. PospaxyBatu cepeaHIO BpOXKAWHICTH JBOMa METOJaMHU
(3BMYAHUM Ta CIIPOILICHUM).

3. Po3paxyBatu MeiaHHE Ta MOJaIbHE 3HAYEHHS BPOXKAWHOCTI.

4. Po3paxyBaTu MOKa3HUKH Bapiallii: po3Max Bapiarlii, cepeaHe
JiHIMHE BIJXUJIEHHS, JUCIEPCiI0, CEPEIHE KBaJpaTUYHE BIIXUJICHHS,
Koe(iieHT Bapiarii.

Po3B’si3aHH#A

1. BigoOpa3umo BapialiiiHuid psja po3NOALTY TOCHOJAPCTB 3a
BPOXKAWHICTIO 3€pPHOBHUX KYJIBTYp Y BHUIUILAI TicTorpamu. JIJIst 115010
BIIKJIAJIEMO 3HAYEHHs 1HTEpBaIiB (3a ypOXKaMHICTIO X;, 1I/Ta) Ha OCi
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abcIyc, a KUIbKICTh M; 00’€KTIB (4acCTOTH) — Ha OCl OpAuHAT (pHC.
2.10)

Ticrorpama Ta moairoH iHTepRaILE HOTO
Bapianifixoro pEIY pOIno gy

—= —u
L] o]
1 |

Yactota

BpoxatiHictn Xi

Puc. 2.10

[ToOyayemo Ha 1bOMY K MAaJIOHKY TOJITOH PO3MOJLIY,
3’€THYIOYHM CEPEINHH BEPXHIX YACTHH MPSIMOKYTHHKIB T1CTOTPaMHU.

2. Po3paxyemo cepeiHIO0 BpOKaMHICTh 3BUYAMHUM CIIOCOOOM SIK
cepe/iH0 apu(METUYHY 3BaKEHY.

Cepenns apudmeTnyHa 3BakeHa 00UUCITIOETHCS 3a (POPMYIIOI0:
z X; n;

2n;

CknageMo 1oAaTKOBY TabmmiIto 2.3.

CepenuHy KOXHOTO 1HTEpBaly BH3HAYaeEMO Tak: JOAAEMO
MOYaTOK IHTEPBAy Ta MOTO KiHEllb 1 JITUMO HaBIILIL.

JoOYyTOK X;n; ITyKaeEMO SIK T00OYyTOK BiAMOBITHUX CTOBITYHKIB.

[TincraBiasieMo maHi:

X =

_ con. 1352
X = 2% 1 = = 27,04 u/za.
z n; 50
Po3paxyemo cepenHi0 BpOXKaWHICTh 3€pPHOBUX KYJIBTYp

METOJIOM BIJIIKY BiJI YMOBHOTO TOYAaTKy. 3a YMOBHHUU IOYaTOK
BIJIJIIKY BI3bMEMO CEpE/IHE 3HAUYECHHS IHTEpBalTy, 1[0 MAa€ HANMOUIBITY
yacTtoTy. B Hamomy Bunmagaky x, = 28,0 ulea. JloB)KHHA KOXKHOIO
iHTepBany h=4,0 y\za.
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Tabnus 2.3

JlaHi 1JIs po3paxyHKy cepeaHbol apu(MeTHYHOI 3BAKEHOI

B IHTEpBAJILHOMY Ps/Ii PO3MOALTY
Cepenuna
Ne BposxaiiHiCThb, iHTI;pBaJIy Hneno HobyTox
.10 g . | TOCTIOapCTB
1/ra BpPOKatHOCTI X;-n;
X;, I/ra i
1 14,0 ...18,0 16,0 5 80
2 18,1...22,0 20,0 7 140
3 22,1...26,0 24,0 9 216
4 26,1...30,0 28,0 14 392
5 30,1...34,0 32,0 7 224
6 34,1...38,0 36,0 5 180
7 38,1...42,0 40,0 3 120
Ycevozo - 50 1352

JInst  CHpoIlieHHs PO3paxyHKIB BIJ KOXXHOTO 3HAYCHHS X;
BiHIMaEMO X,. IT0TIM oieprkaHi BIAXUICHHS PO3JUIMMO Ha BEIUYHUHY
IHTEepBaly, B PE3YyJIbTaTi YOr0 OJECPKUMO BIAXWICHHS BapiaHT BiJl
YMOBHOTO TOYaTKy, BU3HA4Y€HE Ha KOXHOMY iHTepBaii (x’). VYci
NOTP1OH1 PO3paxXyHKH 3BeJeMO B Tabsuill 2.4,

Tabmung 2.4

JlaHi 1J18 po3paxyHKy cepeaHb0i apu(MeTHYHOI B iIHTEPBAJILHOMY
PAAi PO3NOAIJy METOAOM Bi/lVIIKY Bill YMOBHOIO NMOYATKY

Cepena BigxuiienHs Biji yMOBHOTO
Ne . inTepBay Hucno HOUATKY Jl06
VYpoxKaifHiCTb, -~ | rocmo- _ _ YTOK
L 1/ra Bpozian- JApCTB Yi— %o X, = Xi ~ Yo x'l- ‘N
HOCTI " u/2a l h z
X;, 11/Ta l B IHTEpBaIax
1 |14,0...18,0 16,0 5 -12 -3 -15
2 | 18,1...22,0 20,0 7 -8 -2 -14
3 1221...26,0 24,0 9 -4 -1 -9
4 | 26,1...30,0 28,0 14 0 0 0
5 130,1...34,0 32,0 7 4 1 7
6 | 34,1...38,0 36,0 5 8 2 10
7 | 38,1...42,0 40,0 3 12 3 9
Bcovozo - 50 -12
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Cepenne apuMeTHIHE METOIOM BIUTIKY BiJl YMOBHOI'O MOYATKY

i ’
004HCITI0EMO 3a popMyTIo: X =X -h+ X,.
Po3paxyeMo yMOBHY (3MEHIIIEHY) CEpEIHIO
Xi — Xy

o 2
—,zle..n,. h ’=—12:_0’24.

X =
2111- Zni 50

[lincraBasemMo oTprMaHi 3HaYEHHS B QOPMYITyY:

x=x h+xy=-024-4,0+28,0 = 27,04 u/a.

Bionoeios: po3paxyHKH CepelHbOI BPOXKAWHOCTI JBOMa
MeTOJlaMH (3BHYAHUM 1 CHPOIICHUM) Jajdd OJWH 1 TOW CcaMHid
pe3ynbtat x = 27,04 u/2a.

3. Jlnsg po3paxyHKy MeJ1aHu CKJIaJieMO TaOauIlo 2.5, 3a JaHUMU
AKO1 3HaWJAEMO MEIlaHHUN 1HTEpBaJ, s YOro IOMEePEeaHbO
MoOyayeMO psiJi HAKOMUYEHMX dYacToT. Ha KoXHOMYy iHTepBali
HAaKOIIMYCHA YacTOTa YTBOPIOETHCS JOJAaBaHHSIM 4YacTOTH JaHOTO
IHTEpBAIY /O HAKOMMYEHOI 4YacTOTH TOMEPEIHHOr0 IHTEPBATY.
Hanpuknan, Ha apyroMmy I1HTEpBall 4acToTa 7 IUIKOC HAKOMUWYEHA
JacToTa MEPIIOro 5, OTPHUMAEMO HAKOMMYCHY YacTOTy Ha JIPYrOMY
iHTepBam 12.

Tabmuus 2.5.

JaHi 1y1s po3paxyHKy MOJH i MeliaHU B iHTEPBAJBHOMY Psi

PO3MOAiIYy IrocroAapCcTB 32 BPOKAWHICTIO 3ePHOBHX KYJIbTYP

Ne YpoKaiHICTh, Hucno Hakomriera
LI rOCIOJAPCTB YacToTa

n/ra <.
n; i
1 14,0 ...18,0 5 5
2 18,1 ...22,0 7 12
3 22,1 ...26,0 9 21
4 26,1 ...30,0 14 35
5 30,1 ...34,0 7 42
6 34,1 ...38,0 5 47
7 38,1 ...42,0 3 50

Meniannum € inTepBan 26,1 ...30,0, ocKUIbKY Ha 1IeH 1HTEPBaJ
MPUXOIUTHCS TIepIia HAKOMWYeHa 9acToTa, 0 MEePEBUIIYE MMOJIOBUHY
BCbOT'0 00’eMy cykynHocTI (35 nepeBuiye > n; : 2=50:2=25).
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Po3paxyemo wmemianHe

3HAQYEHHS BPOXKAMHOCTI
KyJIbTYD:

3€pHOBHX

Me=xy+h-

0,5>n; —S,_ 25-21

2N, Me-1 =26,l+4-——=27,24y/2a,
g 14

Xxy=26,1 — HWKHS MeXa MEAIaHHOTO IHTEpBAITY,

h=4,0 — noB>XXxuHa IHTEPBAIIY;

e

0,5%.n; = 25 - 1010BMHA CYyMH HAKONIMYEHUX YACTOT;

Sye—; =21 - cyMa HaKkONMYEHHX YacTOT IHTEpBaly, IO
nepeaye MeJlaHHOMY;

ny;, = 14 - 4acrora MEI1aHHOT'O 1HTEPBAILY.

Po3paxyemo mMoianbHe 3HaY€HHS BPOKAMHOCTI.
Ockinbku iHTEpBan 26,1

...30,0 mae HalOUIBIIY YacTOTy, B
HbOMY MICTHUTBCSI MOJIA.

Mo=xy+h- "Mo ~ " Mo-1 =
(”Mo —Mppo-1 )+ (”Mo - ”Mo+1)
=26,1+4- 14-9

(14=9)+(14+7) 2777 wee
X¢=26,1 — HYXKHS MeXa MOJIAJIbHOTO 1HTEepBay,
h=4,0 — noB>xxuHa 1HTEpBaIY;
ny, =14,

Ac

Ryro_1 =9, Myr,+7 =7 - BIINOBIIHO YacTOTH

MOJIAJIbHOT0, MEPEAMOAATBHOIO 1 MICASIMOIAIBHOTO 1HTEPBAIB.
Bionoeiov: memana Me = 27,24 u/za, mona Mo = 27,77 u/2a.

4. Po3paxyeMo MOKa3HUKH Bapiallli (po3max Bapiallii, cepeaHe
JiHIMHE BIJXUJIEHHS, JUCIEPCII0, CEPEIHE KBaJApaTUYHE BIJIXUJICHHS,
Koe(diieHT Bapiarlii).

Jlns po3paxyHKy HEOOXITHHUX ITOKa3HMKIB Bapiarii CKJIaJeMo
JTOJATKOBY Ta0IuIto 2.6.

Po3max Bapiauii R = X, — Xpin = 42,0 —14,0 = 28,0 u/2a.
CepenHe niHIAHE BIIXUICHHS

2l — x| n;
d = ‘ : ‘ i _ 263,68 _ 5,2736 u/-a.
an- 50

Hucnepcis

—\2
62=Z(x,-—x) m 212992 0.
Zni 50
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CepenHe KBaApaTUIHE BIAXUICHHS

—\2
c=\/z(x" ~x) -n, _ 21292 055984 = 6,53 wha.

KoedimienT Bapiartii

2n;

50

6,53
V=2.100%= .100% = 24,15% .
X 27,04
YpoxkafHICT, 3€pHOBUX KYJBTYp Yy 3aJaHiil CYKYHHOCTI

KOJIMBA€ETHCSA B MeXKax + 6,53 u/za adbo Ha 24,15% 110 BITHOIICHHIO JIO
CepeaHbOI BPOKANHOCTI.

Bionoeion:

TUCTIePCist
G = 6,53 u/2a; xoediuieHt Bapiamii V = 24,15%.

cepeaHe

KBAJpPaTU4YHE

cepeaHe JiHIMHE BIIXUJICHHS d= 5,2736 wu/za;

6’ = 42,5984 ; BIIXWJICHHSA

Tabnuns 2.6
JaHi 11 po3paxyHKy CepeJHbOro JIiHIHHOTO i CepeHbOro
KBaJIPATHYHOIO BiAXUJICHHSA

oy Cepenne
CepezmHa Yyceno Cepe JIHE JIHIMHE KBaJIpaTU4HE
No Vpoxaii- | inrepany | - BIAXHJICHHA BiIXMJICHHS
I1.I1 HICTb, BpOJKaii-
/ra HOCTI X;, e = | |x —;‘ -1 v (x,. —;)2 .n;
/ra h; X;— x‘ (xi ‘x)

1 14,0 16,0 5 11,04 | 55,20 | 121,88 | 609,41
...18,0

2 18,1 20,0 7 7,04 49,28 | 49,56 | 346,93
...22,0

3 22,1 24,0 9 3,04 27,36 9,24 83,17
...26,0

4 26,1 28,0 14 0,96 13,44 0,92 12,91
...30,0

5 30,1 32,0 7 4,96 34,72 | 24,60 | 172,21
...34,0

6 34,1 36,0 5 8,96 44,80 | 80,28 | 401,41
...38,0

7 38,1 40,0 3 12,96 | 38,88 | 167,96 | 503,99
...42,0
Ycvozo - 50 - 263,68 - 2129,92
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3aBaannga 12

BukopuctoByroun JaHli TOCHOJApCTB MNP0  YPOXKAHHICTH
36pHOBHX KYJBTYp Ta JI03y BHECEHHS MIHEPAIbHUX JOOPHUB TPYHTY,
MIPOBECTH KOPENAIIMHO-pETPECIMHUN aHalli3 Ta BCTAHOBUTH BILJIUB
703U MiHEpaJbHUX TOOPUB HAa YPOXKAWHICTh 36PHOBUX KYJBTYD:

Tabnuns 2.7
Ne VYpoxkaiHICTh 36pHOBHX J103a BHECEHHS
) KYyJIbTYp, I/Ta MiHEpaJTbHUX JOOPHUB

1 23,6 1,1

2 319 3,1

3 35,2 2,8

4 36,4 2,9

5 23,6 1,2

6 34,0 2,9

7 38,2 3,0

8 17,3 0,8

9 23,8 0,7
10 19,7 1,3
11 24,6 1,4
12 15,1 0,7
13 28,6 1,6
14 38,4 2,9
15 22,4 1,3

1. IloOynyBatu rpadik KOPEIAMIHHOI 3aJeKHOCTI  MiX
YPOKAMHICTIO Ta JJO3010 BHECEHHS MiHEpaJbHUX JTOOPHB.

2. 3HalTH OUIHKK TapaMeTpiB pIBHSHHS perpecii MeToAoM
HaMEHIIMX KBaJpaTiB Ta MOOy1yBaTH ii rpadik.

3. IlepeBiputu ajAekBaTHICTh IMOOyAoBaHOi Mojemi 3a F-
kputepiem dDimepa.

4. OOuucnutu Koe(IIEHT KOpemslii Ta JeTepMiHallii.
[lepeBipuTy 3HAYUMICTH KOC(IIIEHTA KOPEIISITII.

5. BukoHaTu 3aB1aHHA, BUKOPUCTOBYIOoUM nakeT Excel.

Po3B’si3aHH#A
1. Jlnsg BU3HAYEHHS BUJY AHAIITHYHOI 3aJIEKHOCTI MIXK
YPOXKAMHICTIO 3€PHOBUX KYJILTYp Ta /03010 BHECEHHS MiHEpaJTbHUX
n06puB modOyayemo rpadik — kopemsmiae moie (puc.2.11). Ha oci
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abciic HaHeceMo 3Ha4YeHHs (aKTOPHOI O3HAKM (HE3aJIeKHOI 3MIHHOI
X — 71034 BHECEHHsI MiHEpaJbHHX JIO0OpPWB), a Ha OCl OpJAMHAT —
pe3ylabTaTUBHOI O3HAKW (3aJ€KHOI 3MIHHOI Y — ypokaitHOCTi
3€pHOBHX KYJIBTYD).

Bukopucropyroun ¢daktuuni 3HadyeHHs X Ta Y, moOyayemo
3ajaH1 15 Todok (x;; y; ), 10 YTBOPIOIOTh KOPEJIALIHE IOJIe.

Jan eXHiCTb MDK YPOMaHHICTIO 3epHOBHX KyNbTYP Ta 8030H
MiHep ANbLHHX BO00PHEB
¥i
- L
*
35 e
4+
30
*
25 b
* * * +
20 ¥
+
15 +
10
5
D T T T T T T
0 0,5 1 1,5 2 25 3 Xi s

Puc. 2.11
I'padix mokaszye, Mo 3B’A30K OIM3BKUN A0 JIHIMHOTO 1 TOMY
3QJIEKHICTh MOKHA BUPA3UTH Y BUTIISIL PIBHAHHS MApPHOI JIHIMHOI

perpecii ;x =b;x+b,.

2. PiBHAHHSA IPAMO] JiHii perpecii y . =b;x +b,.

[TapameTpu piBHAHHS JiHIT perpecii b; Ta b, 3Haiigemo 3a
METOJIOM HaMEHIITUX KBaJpaTiB, BAKOPUCTOBYIOUU CUCTEMY:

2y=byn+b;3 x,

Y yx = b02x+b12x2.
VYci HeoOX1H1 JjIs pO3B’sI3aHHS CUCTEMH PIBHSAHB JIaHI BHECEMO
110 Tabnug 2.8.
OneprkaH1 JaHi MiICTABIISIEMO B CUCTEMY:
412,8 =15by) + 27,7b,,

857,85 =27,7b, + 63,85b,.
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Tabmuis 2.8

Po3paxyHOK qaHMX /11 BU3HAYEHHS NIOKA3HUKIB

KOPEJSIIIHOTO 3B’ A3KY

Po3paxyHKOBI BETUYHHA
Ypoxain- Jlo3a OuikyBaHe
HICTb BHECEHHS (Teope-
No | 3€PHOBHX MIHEpaTh- TUYHC)
" | KyJbTYyp, HUX yx y’ X SHA9CHHA
n/ra 100pUB ypoxKa-
y X HOCTI, 11/Ta
y
1 23,6 1,1 25,96 556,96 1,21 | 21,90142
2 31,9 3,1 98,89 | 1017,61 | 9,61 | 36,95119
3 35,2 2,8 98,56 | 1239,04 | 7,84 | 34,69373
4 36,4 2,9 105,56 | 1324,96 | 8,41 | 35,44621
5 23,6 1,2 23,32 556,96 1,44 | 22,65391
6 34,0 2,9 98,6 1156,0 8,41 | 35,44621
7 38,2 3,0 114,6 | 1459,24 9,0 36,1987
8 17,3 0,8 13,84 299,29 0,64 | 19,64395
9 23,8 0,7 16,66 566,44 0,49 | 18,89146
10 19,7 1,3 25,61 388,09 1,69 23,4064
11 24,6 1,4 34,44 605,16 1,96 | 24,15888
12 15,1 0,7 10,57 228,01 0,49 | 18,89146
13 28,6 L6 45,76 817,96 | 2,56 | 25,66386
14 38,4 2,9 111,36 | 1474,56 | 8,41 35,4621
15 22,4 L3 29,12 501,76 1,69 23,4064
Cyma | 412,8 27,7 857,85 | 12192,04 | 63,85 412,8
Cep.3s | 27,52 1,8467 57,19 | 812,8027 | 4,2567 27,52
H.
[TapameTpu piBHSHHS perpecii MOKHAa BUSHAYUTH 3a
dbopmynamu:
b, = nZy)Zc >y Zx=15 857,85—-412,8 27,7z7,5249;
nyx’-Yx-Yx 15-63,85-27,7-27,7
160 bI=E y_-32c=57,19 27,52-1,84f7z7,5249;
x2-(x)  4.2567-(1,8467)
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by=y-b-x=27,52-7,5249-1,8467 =~ 13,624
abo 0e3rmocepelHbO PO3B’SA3aBIINM CHUCTEMY, HANPHUKIAA, METOJIOM
BIAHIMAHHS.
Po3ainumo nepiiie piBHSHHS (KOXKEH J10JJaHOK) Ha KOE(IIIEHT 3a
b;, B HammoMy BUNaaky Ha 15. JIpyre piBHSHHS po3a1auMo Ha 27,7,

15by +27,7b; = 412,8): 15,
{27,71)0 +63,85b; = 857,85|: 27,7;
by +1,8467b; = 27,52,

{b,, +2,3051b; = 30,9693.

BigniMemo apyre piBHAHHSI BiJ] MEPLIOro, TOOTO BiJHIMEMO
BIJIMOBI/THI MMapH YJICHIB:
by — by +(1,8467 — 2,3051)b, = 27,52 — 30,9693 a6o
—0,4584b; = -3,4493 .
3 OCTaHHBOTO PIBHSHHS 3HAXOAUMO b;: b; = —3,4493 : (— 0,4584 );
b, =7,5247 .
3naiaeMo koedirieHT by, mMiACTaBUBIIM 3HaMACHE 3HaUYCHHS b; B
OyJib-sIKe, HAIIPUKJIAJI, y TIEpIIE PIBHSHHS CUCTEMHU.
by=27,52-1,8467b; = 27,52 —-1,8467 -7,5247 = 13,6241 .
Bigxunenus BiJ po3paxoBaHUX O€3MOCEPENHBO 3a (opMyliamMu
3Ha4YC€Hb OTPUMAaHI 3a PaXyHOK OKPYTJICHb.
OT1xe, MiICTABUBIIM OTPUMAaHI JaHl B PIBHAHHS perpecii, Maemo:

Vv, =13,624+7,5249x —

PIBHSIHHS perpecii (KopensiiifHe piBHSHHS), III0 BUPAXKAE 3B’ 130K MK
YPOXKANHICTIO 36pHOBUX KYJBTYpP Ta 03010 MIHEPAIbHUX JOOPUB.

Po3risiHemMo 1oro eKOHOMIYHY 1HTEpHpPETALIiO.

Koedimient perpecii b;=7,5249 mnokasye, mo 3a MTiABUIICHHS
7031 MIHEPAJIbHUX JOOpUB HAa OJUHUIIIO, YPOXKAMHICTH 3€PHOBUX
KyJIbTYp B CEpPEIHbOMY 3a 3aJlaHOI CYKYIHICTIO TOCIOJIapCTB
301MbIIUTECS HA 7,5249u/2a.

BukopucTtoByrourM pIBHSIHHS perpecii, MOXHa po3paxyBaTu
O4iKyBaHl (PO3paxyHKOBI, TEOPETUYHI) 3HAYEHHS yPOKAKHOCTI () )

3a pI3HUX 3HAYEHb BHECECHHS 03U MiHEpadbHHX M00puB. |1 11bOTO
3aMICTh X Yy PIBHSHHS perpecii CTaBUMO KOHKPETHE 3HAYCHHS.
Hanpuknan,

Vy=2,8= 13,624 +7,5249-2,8 = 34,69373.
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OTpumaHi pO3paxyHKOBI 3HAYEHHSI BPOXKAWHOCTI BHECEMO B
tabnuio 2.8.

it moOynoBu  JIiHIL

HAHECEMO Ha PHUCYHOK JIBI

perpecii

v, =13,624+7,5249x
rouxu M ,;(0,7;18,89146) i

M 2(3,1;36,95119) Ta TPOBEIEMO Yepe3 HHUX MpsIMy JiHI0 (puc.

2.12).

Bionoeiow: piBHsIHHS JiHIT perpecii ; « =13,624+7,5249x .

3. IlepeBipumo ajaekBaTHICTH MOOyJa0BaHOI Mojemi 3a F-

kpurtepiem dDiepa.

CknageMo n1oAaTKoBY Tadmitio 2.9.

Tabnuns 2.9
Jani nyis po3paxyHky koedinienra ®@imepa

No y X Yx; Yx, =Y Ve, =¥ Vx, = Vi (yxi —y,-)z
1 | 23,6 1,1 21,9014 | -5,6185 | 31,5684 | -1,6985 2,8851
2 | 319 3,1 36,9511 | 9,4311 88,9473 5,0511 25,514
3 | 352 2,8 |34,6937 | 7,1737 51,4623 | -0,5062 0,2563
4 | 36,4 2,9 |354462| 7,9262 62,8248 | -0,9537 0,9097
5 | 23,6 1,2 22,6539 | -4,8660 | 23,6788 | -0,9460 0,8950
6 34 2,9 |354462| 7,9262 62,8248 1,4462 2,0915
7 | 38,2 3 36,1987 | 8,6787 75,3198 | -2,0013 4,0051
8 | 17,3 0,8 19,6439 | -7,8760 | 62,0321 2,3439 5,4941
9 | 23,8 0,7 |18,8914| -8,6285 74,4516 | -4,9085 | 24,0937
10 | 19,7 1,3 23,4064 | -4,1136 | 16,9217 3,7063 | 13,7373
11 | 24,6 1,4 | 24,1588 | -3,3611 | 11,2971 | -0,4411 0,1946
12 | 15,1 0,7 |18,8914| -8,6285 74,4516 3,7914 14,375

13 | 28,6 1,6 |256638 | -1,8561 3,4452 -2,9361 8,6209

14 | 38,4 2,9 |354462| 7,9262 62,8248 | -2,9537 | 8,7249

15| 22,4 1,3 23,4064 | -4,1136 | 16,9217 1,0064 1,0128
> | 412,8 | 27,7 412,8 718,9729 112,8111

Cp| 27,52 | 1,8467 | 27,52

OO0uucauMo po3paxyHKOBE 3HAUEHHsI Kputepito Dimiepa:
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JI€ B — YUCJIO JOCIIIIIB.
ITlincTaBUMO OTpUMaHi AaHi B HOPMYITy:

no— )2
EI( i_y)
o 1 :(15—2)-718,9729z82’8522.
2 112,8111
Z(yl_yl)
i=1
n—2

3HalimeMo TabauuyHe 3HaueHHS KoedimieHta dimepa 3a k;=I,
k,=13 aucen cTyneHiB BUIbHOCTI (0ooamok 5): F,, .5, = 4,7 .

OckUIbKH pO3paxyHKOBe 3HaueHHs @Dimepa OIblle HIXK
tabnuune (82,85>4,7), TO po3risHyTa MaTeMaTHYHA MOJICIb
aJIeKBaTHA EKCIICPUMEHTAJIbHUM JaHUM.

Bionogiob: mo0OynoBaHa MaTeMaTHYHa MOJEIb aJCKBaTHA
CKCTICPUMCHTAILHUM JTaHUM.

4. BuzHauuMo TICHOTY 3B’SI3Ky M1 O3HAaKaMH, III0 BHUBYAEMO
(YpOokalHICTIO Ta 103010 BHECEHHS MIHEPATbHUX JOOPHB).
JUist bOTO PO3PAXyEMO JIHIAHHI KOCPIL[IEHT KOPEIIALii:

Xy-xy

32 =) -0

VY¢i HeoOX11H1 A1 pO3paxXyHKY JaHi Bi3bMeMO 13 Tabmil 2.9.
X y—Xx-y

(6 A0
_ 57,19~ 1,8467 - 27,52
42567 —(1,8467)° -/812,8027 - (27,52)°

=0,9297 .
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KoedimieHnT kKopemnsilii mokasye, 1mo MiXk ypOoKalHICTIO Ta 03010
BHECEHHSI MIHEpaJIbHUX JOOPHB Ma€ MICII€ TICHHI TIPSMH 3B I30K.

Koedimient nerepminarii r? = (0,9297)2 = 0,8644 noxa3sye,
mo 86,44% 3aranpHOI Bapiallii ypokallHOCTI OOYMOBJICHO 103010
BHECEHHSI MiHEpaJIbHUX I00pUB, a iHIIA yacTuHa (13,56%) — iHmMMu
BUMAAKOBUMHU (pakTOpamu, SIK1 B JaH1# 3a/1adl HE BpaxOBaHi.

[lepeBipuMO 3HauUMICTh KoedilieHTa kopessiii. Jis 1uporo
00YHUCIIUMO f-CTATUCTHKY:

—2 15-2
t=r | P22 o297 | 122 g 193
Wi-rl 1-0,8644

3a 3aganoi WmoBipHOocTi P=0,95 1 k=I3 uyucna CTyneHIB
BUIBHOCTI, 3HAWIeMO TaOJIMYHC 3HAYCHHS KpHUTEpito 1, =2,16

(0ooamox 6).

OckibKU ‘t‘Z‘th‘ (9,103>2,16), T0 KoedILIEHT KOPEJAIii €
3HAYMMMUM.

Bionogios: xoedimienT xkopemsmi r = 0,9297; xoedimieHT

neTepMiHaIii r? = 0,8644. OOGuucneHuil KoeIIIEHT KOpemAIii €
3HAYUMUM.
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Puc. 2.12.I'padik 3ameKHOCTI YPOKAWHOCTI 36pHOBUX KYJIBTYP B/ JO3W BHECEHHS MiHEpaJbHUX TOOPHUB
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5. 3Haiinemo nmapaMeTpu piBHSHHS perpecii Ta KoediieHT Kopemsiii
3a JIOTIOMOTO0 €JIEKTPOHHOI Tabmnui Excel.

Jlnst nporo Bukopuctaemo ¢ynkmii JUHEMH ta KOPPEJL.

l.
2.

BreceMo Biomi 3HAYEHHS X Ta y B TAOIHITIO.
Buninsemo nBi koMmipku A21:B21 (piBHSHHS perpecii mae jBa
napamerpa).

. BHOcumo ¢popmyay. Jlis niboro

CTABUMO 3HAK «=);
BBOJIMMO pociiicbkumu OykBamu HasBy dyukuii JUHEWH;
BIJIKPUBAEMO JTY¥KKY;

BHOCHUMO ajipecu KOMipok 42:A416 (3HaueHHS p);

CTaBUMO KPAIKy 3 KOMOIO «;»;

BHOCHUMO ajipecu KoMipok B2:B16 (3HaueHHS X);

HAaTUCKAaeMO OJHOYAacHO Taki kiasinn Ctrl+Shift+Enter (0OCKUIbKU
3a (hopMyJIor0 Oy1e OOUHCIICHO JIBa TapaMEeTPH).

Jl1s1 00UYMCIIEHHS TEOPETUUHOTO (PErpeciiiHoro) 3Ha4eHHs y:

CTaBUMO Kypcop y koMipky C2;

BBOAUMO dhopmyny: =A421*B2+B21,;

OCKUIbKU 3HAYEHHS MapaMeTpiB perpecii He MIHSIOTHCS ISl BCIX
3HA4Y€Hb X, TO HEOOXI1JTHO 3p0O0UTH aOCOJIFOTHI MOCHIaHHS, TOOTO
dbopmyna HaOyae Burisny: =$A4821*B2+$B321,

KOIiI0eMO oTpuMany ¢opmyiy B koMipku C3 — C16.

Jlnst o6uuciaeHHst KoedilieHTa KOpeJsili BBOAUMO B KOMipky 423
dbopmyny: =KOPPEJI(42:416;B2:B16).

BUOMpaemMo Tun Jiarpamu « TOYkOoBa» Ta BUKOHYEMO HEOOXIHI
KPOKHU 151 0pOPMIICHHS Jliarpamu.

MoxHna mnpocto HaTUCKaTh «Jlam» Ta Ha OCTAaHHBOMY KpOIIi
HATUCHYTH «I 0TOBOY.
JInst moOynoBU JTiHIT TPeHIa HA TOTOBIHM Jlarpami:

BUOMpaEMO OyIb-SIKy TOYKY (DAKTHUYHUX JaHUX Ha MAaJIOHKY
(J1IBOIO KHOIIKOKO MHIIII);

HE TIEPEMIITYI0YH MUIIKY, HATUCKAEMO TIPaBy KHOIIKY;

y JI0AaTKOBOMY MEHIO, IO 3’SBUJIOCS, BUOUpaemo «JlobaBuTH
JHIIO TPEHAY;

obupaemo Tum miHIi — «JliHIHa» Ta mapametpu «llokazyBaTu
PIBHSIHHS JIIHIT HA MAJTIOHKY».
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Tabmuist 2.10
®opmyJiu UIsl 00UHCTIeHHs mapamMeTpiB perpecii B Excel
s moOynoBu rpadika GaKTHIHUX TaHUX:
- BUJUIIEMO 32 IOIMTOMOTOI0 MHUIIIKH KOMIpku A2:B16;

A B C
1 y X YA
2 23,6 1,1 =$A$22*B2+$B$22
3 1319 3,1 =$A$22*B3+$B$22
4 135,2 2,8 =$A$22*B4+$B$22
5 364 2,9 =$A$22*B5+$B$22
6 | 23,6 1,2 =$A$22*B6+$B$22
7 |34 2,9 =$A$22*B7+$B%$22
8 38,2 3 =$A$22*B8+$B$22
9 17,3 0,8 =$A$22*B9+$B$22
10| 23,8 0,7 =$A$22*B10+$B$22
11119,7 1,3 =$A$22*B11+$B$22
12| 24,6 1,4 =$A$22*B12+$B$22
13 ] 15,1 0,7 =$A$22*B13+$B$22
14 | 28,6 1,6 =$A$22*B14+$B$22
15]38,4 29 =$A$22*B15+$B$22
16 | 22,4 1,3 =$A$22*B16+$B$22
17 | =CYMM(A2:A16) =CYMM(B2:B16) | =CYMM(C2:C16)
18 | =A17/15 =B17/15
19
20 | B1 BO
21 | =NMNHENH(A2:A16;B2:B16)
22
23 | =KOPPEJ1(A2:A16;B2:B16) | |

- Ha TAaHeNl I1HCTPYMEHTIB BUOMpaeMo mikTorpamy «Maiictep
iarpamy;
Pe3ynbTaTu po3paxyHkiB B Excel moka3aHno B Tabnuiii 2.11.
Tabmuns 2.11
Pe3yabTaTn po3paxyHkiB B Excel

A B C
1 y X YA
2 23,6 1,1 21,90142
3 31,9 3,1 36,95119
4 35,2 2,8 34,69373
5 36,4 2,9 35,44621
6 23,6 1,2 22,65391
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7 34 2,9 35,44621
8 38,2 3 36,19870
9 17,3 0,8 19,64395
10 23,8 0,7 18,89146
11 19,7 1,3 23,40640
12 24,6 1,4 24,15888
13 15,1 0,7 18,89146
14 28,6 1,6 25,66386
15 38,4 2,9 35,44621
16 22,4 1,3 23,40640
17 412,8 27,7 412,8
18 27,52 1,846666667
19
20 | b1 b0
21 7,524887115 13,62404179
22 |r

23

0,929717421
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CxeMa MOTOYHOIO i MiACYMKOBOT0 KOHTPOJIK 3HAHD

Ne

Kinexkicts

) KinbkicThb OriHka Cyma
3MICTOBOTO TOJIUH dopma KOHTPOITIO 3AXO/IiB ‘ '
MOJIYITFO JIK 113 min max min | max

Ayoumopna poooma:
— OTMIUTYBAaHHS Ha
3aHATTIX; 2 1 1 2 2
— BUKOHAHHS TTPAKTUIHUX
3aBJIaHb; 2 1 2 2 4
Camocmiitna poooma:

1 10 6 |_ OTIPAITIOBAHHS OKPEMHX
MMUTaHb TEM; 2 0 0,5 0 1
— BUKOHAHHS
1abopaTOPHUX POOIT; 2 0,5 1 1 2
— IIATOTOBKA 1 1 2 1 2
MIPE3CHTAIlIH;
Pazom: 6 11
Ayoumopna poooma:
— OTMIUTYBAaHHS Ha
3aHATTIX; 2 1 1 2 2
— BUKOHAHHS TPAKTUIHUX
3aB/IaHb; 2 1 2 2 4
— KOHTPOJIbHA po00Ta; 1 5 3 5
Camocmiinna poooma:

) 12 ¢ |~ OTPAlIOBAHHS OKPEMHX
MMUTaHb TEM; 2 0 0,5 0 1
— TecTyBaHHs B moodle; 2 0,5 1 1 2
— IIJATOTOBKA T3 JOIOBI 1
Ha KOH(]epeHIIio; 1 1 1 1 1
— BUKOHAHHS
1abopaTOpHUX POOIT; 4 0,5 1 2 4
Pazom: 11 19
Ayoumopna poooma:
— OTMIUTYBAaHHS Ha
3aHATTIX; 2 1 1 2 2
— BUKOHAHHS TTPAKTUIHUX
3aBJIaHb; 1 2 2 2 2
Camocmiitna poooma:
— OTPAIIOBAHHS OKPEMHX

3 10 4 MMUTaHb TEM; 2 0 0,5 0 1
— IiArOTOBKa
MIPE3CHTAIlIH; 1 0 1 0 1
— BUKOHAHHS
1abopaTOPHUX POOIT; 4 0,5 1 2 4
Pazom: 6 10
Ayoumopna poooma:
— ONMUTYBaHHS HA

4 8 4 | 3aHATTAX; 2 1 1 2 2
— BUKOHAHHS MPaKTUYHUX
3aBJaHb; 2 1 2 2 4
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— KOHTpOJIbHA po00Ta; 1 1 4 3 4

Camocmiinna poooma:

— ONpAaIIOBAHHS OKPEMHX 2 0 0,5 0 1

MUTaHb TEM;

— TecTyBaHHsA B moodle; 2 0,5 1 1 2

— BUKOHAHHS

1abopaTOpHUX POOIT; 4 0,5 1 2 4

— MATOTOBKA HAYKOBOI

CTaTTi; 1 3 3 3 3

Pazom: 13 20
Bcnoro no xucuiIigi 60 100

nal

10.
11.
12.
13.
14.

IIATAHHSA JJIA HIICYMKOBOI'O KOHTPOJIIO
«TEOPISI UMOBIPHOCTEN»

[Ipenmer Teopii itmoBipHOCTEH. [ToHsaTTs moxii. Knacudikaris momiid.
BigHocHa gacToTa Ta CTaTUCTUYHA UMOBIPHICTD.
CronydeHHsl, pO3MIIIEeHHS, TEPECTaHOBKHU.
KnacuuHe BU3HAYCHHS HMOBipHOCTI. FIoro 06MexeHiCTb.
['eomeTpuyHa WUMOBIPHICTD.
TTOHSTTS CyMH TIOAIH. VIMOBIpHICTD CyMH HECYMiCHHX MOl
IToBHa rpyna noxiit. IMOBipHiCTb CyMH MOBHOI IPYIIH MOl
IIpotunexHi noxii. IMOBipHICTh MOSBH HPOTUIEKHOT TTOII.
BiporigHi 1 HEMOXJIMBI MOJ11 Ta iX KMOBIPHOCTI.
Heszanexui nozii. IMOBipHicTh 10Oy TKY He3aIeKHUX MO,
3anexHi noxii. IMoBipHiCTb T0OYTKY 3aleKHHUX MO,
VIMOBipHICTb CYMH CYMiCHUX TIOJiiA.
dopMmysia MOBHOT KMOBIPHOCTI.
®opmyia banieca.
IToBTOpHI HE3aNeXH1 BUMIPpoOyBaHHI. DopMmyia bepHyJi.

['eomeTpuyHUil 3aKOH pO3NOALITY UMOBIPHOCTEM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.
217.
28.
29.
30.

[TyaccoHiBChKHI 3aKOH PO3IOLITY HMOBIPHOCTEH.
3HaxXO0/KeHHsI HAiMOBIPHIIIOTO YKCJIa OdIH.
UucnoBi XapaKTEPUCTUKHU JUCKPETHUX BUIAJIKOBUX BEJIMUMH.
UucaoBi XxapaKTEPUCTUKU HETIEPEPBHUX BUMAJKOBUX BEJIUUUH.
BiiacTuBOCTI MaTEeMaTUYHOTO CHO/IIBAHHS.

BnactuBocTi nucnepcii.

binoMianpHMI 3aKOH PO3IOI1TY HMOBIPHOCTEH.

PiBHOMIpHMIT 3aKOH PO3MOJILTY UMOBIPHOCTEH.

[linbHICTH MIMOBiIpHOCTEH (AUdepeHIianbia GyHKIA) 1 11
BJIACTUBOCTI.

3akoH Benukux uncen. Teopema Yebuiona.

DyHKIIis po3MOAUTY UMOBIpHOCTEHN (1IHTErpasibHa (DYHKIIS) Ta 11
BJIACTUBOCTI.

HopMmanbauil 3aK0H po3Mno/1iJly BUTIaJIKOBO1 BEJIMUUHMU.
Teopema Myaspa-Jlaruiaca.

[IpaBuyio TpbOX CUTM I HOPMAJIBHOTO 3aKOHY.

Acumerpis 1 eKciiec.

Kopensmiitauit MoMeHT. KoedirieHT Kopensiii Ta Horo BIacTUBOCTI.

«MATEMATHYHA CTATUCTUKA»

BubipkoBa cepeaHnsi, BHUOIpKOBa JucHepcisi, BHUOIPKOBE CEPEIHE

KBaJI[pATUYHE BiJXUJICHHS.
EMmipudHi MOMEHTH.

3araJibHUM aNroOpUTM MEPEBIPKU NPABUIBHOCTI HYJIHOBOI TIIOTE3H.

JIBOBUMIpHHUI CTAaTUCTUYHUN PO3MOJLI BUOIPKM Ta HOTrOo YHCIIOBI

XapaKTEePUCTUKHU.
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5. InTepBaNibHUN CTATUCTUYHUM pO3MOALT BUOIPKM Ta HOTO 4YHCIIOBI
XapaKTEePUCTUKHU.

6. IloOymoBa mOBipYOro IHTEpBAy IS X :OpH HEBIJOMOMY 3HAa4YCHHI
o ;13 3aJIaHOI0 HAJIMHICTIO ¥ .

7. TloOynoBa J0oBipYMX 1HTEPBAJIB 13 3aJaHOK0 HAIIMHICTIO y IS D;,0 ;.

8. JlucKkpeTHui CTaTUCTUYHUUN pO3MOAiT BUOIPKH Ta ii UMCIIOBI
XapaKTEePUCTUKHU.

9. IlepeBipka mpaBUWIbHOCTI HYJIbOBOI IIIOTE3U PO PIBHICTH JBOX
JTCTIEPCIH.

10. MHoX1HHA JIiHIHHA perpecis.

11. Obnacts npuiiHsTTs rinore3u. Kpurtuyna odnacts. Kputnuna Touxa.

12. IBodakTOpHUI AUCTIEPCIMHUNA aHATI3.

13.lapauii  cTaTUCTUYHUN PO3MOJLT BUOIPKM Ta MOro YMCIOBI
XapaKTEePUCTUKHU.

14. IlepeBipka TimOTE3 TMPO  JOCTOBIPHICTH  BIAMIHHOCTEH  MIXK

ucrepcisiMu 3a JornomMmoroto F-kputepist.
15. [ToOynoBa moBipyOTO IHTEPBAIY IS X. 3a JOIOMOIOI0 HEPIBHOCTI
YeOuiona 13 3aJaHOI0 HAAIMHICTIO 7.

16. CreneneBi cepeHi. [IpaBuio MakOpaHTHOCTI.

17. IlepeBipka MpaBUILHOCTI HEMAPAMETPUUHUX CTATUCTUYHUX T1IIOTE3.

18. ITapameTpryHi CTaTUCTUYHI T1IIOTE3H.

19. IlpeaMeT MaTeMaTHYHOI CTATUCTHKU. Ii Miclie B cUCTEMi CTATUCTHYHUX
JTUCUMILTIH. 3aBJJaHHSI MAaTEMAaTUYHOI CTATUCTUKHU.

20. IToka3Huku Bapialiii 03HaK.

21. OCHOBHI BUMOTH JI0 CTATUCTUYHUX OI[IHOK.

22.MeToau BU3HAYEHHS TOUKOBUX CTATUCTUYHUX OIIHOK.

23. OnHodakTopHUN qUCTIEPCIHUN aHaTi3.
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24. CtaTuCTUYHI TIIIOTE3U: HYJIbOBA 1 aJlbTEpHATUBHA, ITPOCTA 1 CKJIagHA.

25.1lepeBipka MPaBWIBHOCTI  HYJbOBOI TINOTE3W MPO  3HAYEHHS
FeHEPaAIIbHOI CEPEIHBOI.

26. Heninilina perpecis.

27.1aTepBaibHI CTATUCTUYHI OIIHKM IS HapamMeTpiB TEeHEpaabHOI
CYKYITHOCTI.

28.1lo0ymoBa MOBIpYOro iHTEpBaly U r, T€HEPAIbHOI CYKYIHOCTI 13
3aJIaHOI0 HAIIHMHICTIO 7.

29. Anroput™ piiieHHs1 0AHO(AKTOPHOT MOJIENI.

30. Busnauenns KoedimieHTIB perpecii (Pyx, Pxy) Y€pe3 KoedimieHT

KOPEJIALii.
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JTOJATKH

Mooamok 1
xz
3nauenns pynknii Nayca ¢(x) = %e_ B

x 0 1 2 3 4 5 6 7 8 9

0,0 0,3989 | 3989 | 3989 | 3988 | 3986 | 3984 | 3982 3980 3977 | 3973
0,1 | 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 3910 3902 | 3894 | 3885 | 3876 | 3867 | 3857 3847 3836 | 3825
0,3 | 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3726 | 3712 | 3667
04 | 3683 | 3668 | 3653 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 3521 3521 | 3503 | 3467 | 3448 | 3429 | 3410 3391 3372 | 3352
0,6 | 3332 | 3312 | 3392 | 3271 | 3251 | 3230 | 3209 | 3287 | 3166 | 3144
0,7 3123 3101 | 3079 | 3056 | 3034 | 3011 | 2989 2966 2943 | 2920
0,8 | 2897 | 2874 | 2850 | 2827 | 2903 | 2780 | 2756 | 2832 | 2709 | 2685
0,9 | 2661 | 2637 | 2613 | 2689 | 2565 | 2541 | 2516 | 2592 | 2468 | 2444
1,0 | 02420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
L1 | 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 1942 1919 | 1895 1872 | 1849 | 1826 | 1804 1781 1758 | 1736
L3 | 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1682 | 1561 | 1539 | 1518
L4 | 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
L5 | 1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127
5,6 | 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 100969 | 0973 | 0957
1,7 0940 0925 | 0909 | 0893 | 0878 | 0863 | 0848 0833 0818 | 0804
1,8 | 0790 | 0775 | 0761 | 0748 | 0734 | 0721 | 0707 | 0694 | 0681 | 0669
1,9 0656 0644 | 0632 | 0620 | 0608 | 0596 | 0584 0573 0562 | 0551
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X 0 1 2 3 4 5 6 7 s 9
2,0 | 0,0540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0476 0468 0459 | 0449
2,1 0440 | 0431 | 0422 | 0413 | 0404 | 0396 | 0387 0379 0371 | 0363
2,2 0355 0347 | 0339 | 0332 | 0325 | 0317 | 0310 0303 0297 | 0290
2,3 0283 0277 | 0270 | 0264 | 0258 | 0252 | 0246 0241 0235 | 0229
2,4 0224 | 0219 | 0213 | 0208 | 0203 | 0198 | 0191 0189 0184 | 0180
2,5 0175 0171 | 0167 | 0163 | 0158 | 0154 | 0151 0147 0143 | 0139
2,6 0136 | 0132 | 0129 | 0126 | 0122 | 0119 | 0116 0113 0110 | 0107
2,7 0104 | 0101 | 0099 | 0096 | 0093 | 0090 | 0088 0086 0084 | 0081
2,8 0079 0077 | 0075 | 0073 | 0071 | 0069 | 0067 0065 0063 | 0061
2,9 0060 | 0058 | 0056 | 0055 | 0053 | 0051 | 0050 0048 0047 | 0046
3,0 | 0,0044 | 0043 | 0042 | 0040 | 0039 | 0038 | 0037 0036 0035 | 0034
3,1 0033 0032 | 0031 | 0030 | 0029 | 0028 | 0027 0026 0025 | 0025
3,2 0024 | 0023 | 0022 | 0022 | 0021 | 0020 | 0020 0019 0018 | 0018
3,3 0017 0017 | 0016 | 0016 | 0015 | 0015 | 0014 0014 0013 | 0013
3,4 0012 0012 | 0012 | 0011 | 0011 | 0010 | 0O10 0010 0009 | 0009
3,5 0009 0008 | 0008 | 0008 | 0008 | 0007 | 0007 0007 0007 | 0006
3,6 0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 0005 0005 | 0004
3,7 0004 | 0004 | 0004 | 0004 | 0004 | 0004 | 0004 0003 0003 | 0003
3,8 0003 0003 | 0003 | 0003 | 0003 | 0003 | 0002 0002 0002 | 0002
3,9 0002 0002 | 0002 | 0002 | 0002 | 0002 | 0002 0002 0001 | 0001
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, Hooamoxk 2

F4
3unauenns pynkunii Jamnaca ¢(x) = ﬁ% f; e zdz
X D (x) X D (x) X D (x) X D (x)
0,00 0,0000 0,34 0,1331 0,68 0,2517 1,02 0,3461
0,01 0,0040 0,35 0,1368 0,69 0,2549 1,03 0,3485
0,02 0,0080 0,36 0,1406 0,70 0,2580 1,04 0,3508
0,03 0,0120 0,37 0,1443 0,71 0,2611 1,05 0,3551
0,04 00160 | 0,38 0,1480 | 0,72 0,2642 1,06 0,3554
0,05 0,0199 | 0,39 01517 | 0,73 0,2673 1,07 03577
0,06 0,0239 | 0,40 0,1554 | 0,74 0,2703 1,08 0,3599
0,07 0,0279 | 041 0,1591 0,75 0,2734 1,09 0,3621
0,08 0,0319 | 0,42 01628 | 0,76 0,2764 1,10 0,3643
0,09 0,0359 | 0,43 01664 | 0,77 0,2794 1,11 0,3665
0,10 0,0398 0,44 0,1700 0,78 0,2823 1,12 0,3686
0,11 0,0438 0,45 0,1736 0,79 0,2852 1,13 0,3708
0,12 0,0478 0,46 0,1772 0,80 0,2881 1,14 0,3729
0,13 0,0517 0,47 0,1808 0,81 0,2910 1,15 0,3749
0,14 0,0557 | 0,48 0,1844 | 0,82 0,2939 1,16 03770
0,15 0,0596 0,49 0,1879 0,83 0,2967 1,17 0,3790
0,16 0,0636 | 0,50 0,1915 0,84 0,2995 1,18 0,3810
0,17 0,0675 | 0,51 0,1950 | 0,85 0,3023 1,19 0,3830
0,18 00714 | 0,52 0,1985 0,86 0,3051 1,20 0,3849
0,19 0,0753 0,53 02019 | 0,87 0,3078 1,21 0,3869
0,20 0,0793 0,54 02054 | 0,88 0,3106 1,22 0,3883
0,21 00832 | 0,55 0,2088 | 0,89 03133 1,23 0,3907
0,22 0,0871 0,56 0,2123 0,90 0,3159 1,24 0,3925
0,23 0,0910 0,57 0,2157 0,91 0,3186 1,25 0,3944
0,24 0,0948 0,58 0,2190 0,92 0,3212 1,26 0,3962
0,25 0,0987 0,59 0,2224 0,93 0,3238 1,27 0,3980
0,26 0,1026 0,60 0,2257 0,94 0,3264 1,28 0,3997
0,27 0,1064 0,61 0,2291 0,95 0,3289 1,29 0,4015
0,28 0,1103 0,62 02324 | 0,96 03315 1,30 0,4032
0,29 0,1141 0,63 02357 | 0,97 0,3340 1,31 0,4049
0,30 01179 | 0,64 02389 | 0,98 0,3365 1,32 0,4066
0,31 01217 | 0,65 02422 | 0,99 0,3389 1,33 0,4082
0,32 01255 | 0,66 0,2454 1,00 03413 1,34 0,4099
0,33 0,1293 0,67 0,2486 1,01 0,3438 1,35 04115
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[Iponosxenns nogaTtka 2

X D (x) X D (x) X D (x) X D (x)
1,36 0,4131 1,67 0,4525 1,98 0,4761 2,58 0,4951
1,37 0,4147 1,68 0,4535 1,99 0,4767 2,60 0,4953
1,38 0,4162 1,69 0,4545 2,00 0,4772 2,62 0,4956
1,39 0,4177 1,70 0,4554 2,02 0,4783 2,64 0,4959
1,40 0,4192 1,71 0,4564 2,04 0,4793 2,66 0,4961
1,41 0,4207 1,72 0,4573 2,06 0,4803 2,68 0,4963
1,42 0,4222 1,73 0,4582 2,08 0,4812 2,70 0,4965
1,43 0,4236 1,74 0,4591 2,10 0,4821 2,72 0,4967
1,44 0,4251 1,75 0,4599 2,12 0,4830 2,74 0,4969
1,45 0,4265 1,76 0,4608 2,14 0,4838 2,76 0,4971
1,46 0,4219 1,77 0,4616 2,16 0,4846 0,78 0,4973
1,47 0,4292 1,78 0,4625 2,18 0,4854 2,80 0,4974
1,48 0,4306 1,79 0,4633 2,20 0,4861 2,82 0,4976
1,49 0,4319 1,80 0,4641 2,22 0,4868 2,84 0,4977
1,50 0,4332 1,81 0,4649 2,24 0,4875 2,86 0,4979
1,51 0,4345 1,82 0,4656 2,26 0,4881 2,88 0,4980
1,52 0,4357 1,83 0,4664 2,28 0,4887 2,90 0,4981
1,53 0,4370 1,84 0,4671, 2,30 0,4893 2,92 0,4982
1,54 04382 1,85 0,4678 2,32 0,4898 2,94 0,4984
1,55 0,4394 1,86 0,4686 2,34 0,4904 2,96 0,4985
1,56 0,4406 1,87 0,4693 2,36 0,4909 2,98 0,4986
1,57 0,4418 1,88 0,4699 2,38 0,4913 3,00 0,49865
1,58 0,4429 1,89 0,4706 2,40 0,4918 3,20 0,49931
1,59 0,4441 1,90 0,4713 2,42 0,4922 3,40 0,49966
1,60 0,4452 1,91 0,4719 2,44 0,4927 3,60 0,499841
1,61 0,4463 1,92 0,4726 2,46 0,4931 3,80 0,499928
1,62 0,4474 1,93 0,4732 2,48 0,4934 4,00 0,499968
1,63 0,4484 1,94 0,4738 2,50 0,4938 4,50 0,499997
1,64 0,4495 1,95 0,4744 2,52 0,4991 5,00 0,499997
1,65 0,4505 1,96 0,4750 2,54 0,4945
1,66 0,4515 1,97 0,4756 2,56 0,4948

83



3uavenns t, = t(y,n)

Mooamok 3

n y n y

0,95 0,99 0,999 0,95 0,99 0,999
5 2,78 4,60 8,61 20 2,093 2,861 3,883
6 2,57 4,03 6,86 25 2,064 2,797 3,745
7 2,45 3,71 5,96 30 2,045 2,756 3,656
8 2,37 3,50 5,41 35 2,032 2,720 3,600
9 2,31 3,36 5,04 40 2,023 2,708 3,558
10 2,26 3,25 4,78 45 2,016 2,692 3,527
11 2,23 3,17 4,59 50 2,009 2,679 3,502
12 2,20 3,11 4,44 60 2,001 2,662 3,464
13 2,18 3,06 4,32 70 1,996 2,649 3,439
14 2,16 3,01 4,22 80 1,001 2,640 3,418
15 2,15 2,98 4,14 90 1,987 2,633 3,403
16 2,13 2,95 4,07 100 1,984 2,627 3,392
17 2,12 2,92 4,02 120 1,980 2,617 3,374
18 2,11 2,90 3,97 1,960 2,576 3,291
19 2,10 2,88 3,92
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Buavenns g = q(y,n)

Mooamoxk 4

n ? n ?

0,95 0,99 0,999 0,95 0,99 0,999
5 1,37 2,67 5,64 20 0,37 0,58 0,88
6 1,09 2,01 3,88 25 0,32 0,49 0,73
7 0,92 1,62 2,98 30 0,28 0,43 0,63
8 0,80 1,38 2,42 35 0,26 0,38 0,56
9 0,71 1,20 2,06 40 0,24 0,35 0,50
10 0,65 1,08 1,80 45 0,22 0,32 0,46
11 0,59 0,98 1,60 50 0,21 0,30 0,43
12 0,55 0,90 1,50 60 0,188 0,269 0,38
13 0,52 0,83 1,33 70 0,174 0,245 0,34
14 0,48 0,78 1,23 80 0,161 0,226 0,31
15 0,46 0,73 1,15 920 0,151 0,211 0,29
16 0,44 0,70 1,07 100 0,143 0,198 0,27
17 0,42 0,66 1,01 150 0,115 0,160 0,211
18 0,40 0,63 0,96 200 0,099 0,136 0,185
19 0,39 0,60 0,92 250 0,089 0,120 0,162
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HHooamok 5

Kputnuni Touxu posnoainy @imepa (F-po3noainy)

PiBens 3nauymocti 0,05

ko~Kki 1 2 3 4 5 6 12 24 o0

1 164,4 | 199,5 | 215,7 | 224,6 | 230,2 | 234,0 | 244,9 | 249,0 | 254,3
2 18,5 9,2 19,2 19,3 19,3 19,3 19,4 19,5 | 19,5
3 10,1 9,6 93 9,1 9,0 8,9 8,7 8,6 8,5
4 7,7 6,9 6,6 6,4 6,3 6,2 5,9 5,8 5,6
5 6,6 5.8 5,4 5,2 5,1 5,0 4,7 4.5 4.4
6 6,0 5,1 4.8 4,5 4.4 4,3 4.0 3,8 3,7
7 5,6 4,7 4.4 4,1 4,0 39 3,6 3,4 3,2
8 5,3 4,5 4,1 3,8 3,7 3,6 3,3 3,1 2,9
9 5,1 4,3 3.9 3,6 3,5 3.4 3,1 2,9 2,7
10 5,0 4,1 3,7 3,5 3,3 3,2 2,9 2,7 2,5
11 4.8 4,0 3,6 3,4 3,2 3,1 2,8 2,6 2,4
12 4.8 3,9 3,5 3,3 3,1 3,0 2,7 2,5 2,3
13 4,7 3.8 3,4 3,2 3,0 2.9 2,6 2,4 2,2
14 4,6 3,7 3,3 3,1 3,0 2,9 2,5 2,3 2,1
15 4.5 3,7 3,3 3,1 2,9 2.8 2,5 2,3 2,1
16 4.5 3,6 3,2 3,0 2,9 2,7 2,4 2,2 2,0
17 4.5 3,6 3,2 3,0 2,8 2,7 2,4 2,2 2,0
18 4.4 3,6 3,2 2,9 2.8 2,7 2.3 2,1 1,9
19 4.4 3,5 3,1 2,9 2,7 2,6 2,3 2,1 1,8
20 4.4 3,5 3,1 2,9 2,7 2,6 2,3 2,1 1,8
22 43 3,4 3,1 2,8 2,7 2,6 2,2 2,0 1,8
24 43 3.4 3,0 2,8 2,6 2,5 2,2 2,0 1,7
26 4.2 3,4 3,0 2,7 2,6 2,4 2,1 1,9 1,7
28 4.2 3,3 2.9 2,7 2,6 2.4 2,1 1,9 1,6
30 4,2 3,3 2,9 2,7 2,5 2.4 2,1 1,9 1,6
40 4,1 3,2 2.9 2,6 2,5 2.3 2,0 1,8 1,5
60 4,0 3,2 2,8 2,5 2.4 2.3 1,9 1,7 1,4
120 3,9 3,1 2,7 2,5 2,3 2,2 1,8 1,6 1,3
00 3,8 3,0 2,6 2,4 2,2 2,1 1,8 1,5 1,0
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IIponosxeHHs noxarka 5

PiBens 3nauymocti 0,01

=

1 2 3 4 5 6 8 12 24 o
1 | 4052 | 4999 | 5403 | 5625 | 5764 | 5859 | 5981 | 6106 | 6234 | 6366
2 | 985 | 990 | 992 | 993 | 993 | 994 | 993 | 994 | 99,5 | 99,5
3| 341 | 308 | 2905 | 287 | 282 | 279 | 275 | 271 | 26,6 | 26,1
4| 212 | 180 | 167 | 160 | 155 | 152 | 148 | 144 | 139 | 13,5
50163 | 133 | 12,1 | 114 | 11,0 | 10,7 | 103 | 99 | 95 | 90
6 | 137 ] 109 | 98 | 92 | 88 | 85 | 81 | 77 | 73 | 69
71123 96 | 85 | 79 | 75 | 72 | 68 | 65 | 61 | 57
8| 113 | 87 | 76 | 7.0 | 66 | 64 | 60 | 57 | 53 | 49
9106 | 80 | 70 | 64 | 61 | 58 | 55 | 51 | 47 | 43

0] 100 | 76 | 66 | 60 | 56 | 54 | 51 | 47 | 43 | 39
1] 97 | 72 62 | 57 | 53 | 51 | 47 | 44 | 40 | 3.6
2] 93 | 69 | 60 | 54 | 51 | 48 | 45 | 42 | 38 | 34
13 91 | 67 | 57 | 52| 49 | 46 | 43 | 40 | 36 | 32
14| 89 | 65 | 56 | 50 | 47 | 45 | 41 | 38 | 34 | 3,0
15| 87 | 64 | 54 | 49 | 46 | 43 | 40 | 37 | 33 | 29
16| 85 | 62 | 53 | 48 | 44 | 42 | 39 | 36 | 32 | 28
17| 84 | 61 | 52 | 47 | 43 | 41 | 38 | 35 | 3.1 | 27
18] 83 | 60 | 51 | 46 | 43 | 40 | 3,7 | 34 | 30 | 26
19 82 | 59| 50 | 45 | 42 | 39 | 36 | 33 | 29 | 24
200 81 | 59 | 49 | 44 | 41 | 39 | 36 | 32 | 29 | 24
22| 79 | 57| 48 | 43 | 40 | 38 | 35 | 3.1 | 28 | 23
24| 78 | 56 | 47 | 42 | 39 | 37 | 33| 30 | 27| 22
26| 77| 55| 46 | 41 | 38 | 36 | 33| 30| 26 | 21
28| 76 | 55 | 46 | 41 | 38 | 35| 32| 29| 25| 21
300 76| 54 | 45| 40 | 37 | 35| 32| 28| 25| 20
40| 73| 52| 43| 38| 35| 33| 30| 27| 23| 18
60| 70| 50| a1 | 37| 33| 31| 28| 25| 21 1,6

1200 69 | 48 | 40 | 35| 32| 30| 27| 23| 20| 14

w| 66| 46| 38| 33| 30| 28| 25| 22| 18| Lo
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Mooamox 6

Kpurnuni Touku po3noxginy Crerogaenra (t-po3noainy)

Yucno cryreHiB PiBens 3HauyIocTi, a
ceobomn, k| g9 | 910 | 0,05| 0,02 | 001 ]| 0,002 0,001
1 3,08 | 631 | 12,7 |31,82 |63,66 |127,32 | 636,62
2 189 | 292 | 430 | 697 |993 |1409 | 31,60
3 1,64 | 235 | 3,18 | 454 | 584 | 7.45 | 12,94
4 153 | 2,03 | 278 | 3.5 | 460 | 560 | 861
5 148 | 2,02 | 257 | 337 | 403 | 477 | 686
6 144 | 1,94 | 245 | 3.4 |3.71 | 432 | 596
7 142 | 1,90 | 2,36 | 3,00 | 3,50 | 4,03 | 541
8 140 | 1,86 | 231 | 2,90 | 3.36 | 3.83 | 5,04
9 138 | 1,83 | 226 |2.82 |3.25 |3.69 | 478
10 137 | 1,81 | 223 |26 |3.07 |3.58 | 459
11 136 | 1.80 | 220 | 272 | 3.11 | 3,50 | 4.44
12 136 | 1,78 | 2,18 | 2,68 | 3,05 | 3.43 | 432
13 135 | 1,77 | 2,16 | 2,65 | 3,01 | 337 | 422
14 134 | 1,76 | 2,14 | 2,62 | 298 | 333 | 4,14
15 134 | 1,75 | 2,13 | 2,60 |295 |3.29 | 407
16 134 | 1,75 | 2,02 | 258 | 292 |325 | 402
17 133 | 1,74 | 2,01 | 2,57 | 290 |322 | 3,97
18 133 | 1,73 | 2,10 | 2,55 | 288 | 320 | 3,92
19 133 | 1,73 | 2,09 | 254 | 286 |3.,07 | 3,88
20 133 | 1,73 | 2,09 |253 |285 |35 | 3.85
21 132 | 1,72 | 208 |252 |2.83 |3.14 | 3.8
22 132 | 1,72 207 |251 |28 |3.12 | 3,79
23 132 | 1,71 | 2,07 | 250 |281 |3,00 | 3,77
24 132 | 1,71 | 2,06 | 249 |280 |3,09 | 3,75
25 132 | 1,71 | 2,06 | 248 |279 |3.08 | 3,73
26 132 | 1,71 | 206 |248 |278 |3.07 | 3.71
27 131 | 1,70 | 2,05 |247 |277 |3.06 | 3.69
28 131 | 1,70 2,05 |247 [276 |3.05 | 3.67
29 131 | 1,70 | 2,04 | 246 |26 |3.04 | 3,66
30 131 | 1,70 | 2,04 | 246 |275 |3.03 | 3,65
40 130 | 1,68 | 2,02 |242 |2,70 |297 | 3,55
60 130 | 1,67 2,00 |239 |266 |291 | 3.46
120 129 | 1,66 | 198 |236 |2.62 |286 | 3.37
© 128 | 1,64 | 196 |233 |258 |281 | 3.29
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HaBuanrnHe Buganas

TEOPISI UMOBIPHOCTEM TA
MATEMATHUYHA CTATUCTHKA

MeTtoan4H1 peKoMeHaalii

Ykaagaui:

Ille6anina Onena B’ sueciaBiBHa
Tumenko CsiTinana [BaniBHa
Xuniabko IBaH IBanoBuu
Kpaiiniii Bonoaumup OnekciiioBud

®dopmar 60x84 1/16. YM. npyk. apk. 2.94.
Haxnan 50 npum. 3am. Ne

HanpykoBaHo y BUJTaBHUYOMY BT
MuKko1aiBChKOTO HAIIOHAIBHOTO arpapHOTo YHIBEPCUTETY
54020, M. Muxkomais, Byi. ['eopris I'onranze, 9

CeigontBo cy0’exta BumaBan4oi cripaBu JIK Ne 4490 Bix 20.02.2013
p.
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