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HEPEIMOBA

OCHOBHHMM IHCTPYMEHTOM JOCIIIKEHHS 1 IPOTHO3YBaHHS €KOHO-
MIYHHMX SIBUII] 1 O0’€KTIB € €KOHOMiKO-MaTeMaTh4Hi MeToau. Boio-
JIHHA I[UM 1HCTPYMEHTapieM CTa€ 00O0B’SI3KOBOIO YMOBOIO JIJIsl YCIIIIII-
HOTO MOJIOAOTO AociiiHuKa. [IpoBeJieHHs SIKICHOTO CTaTUCTUYHOIO
aHai3y Ha MIKpO- 1 MaKpOpIBHIX JAa€ 3MOTy MPUUMATH aJeKBaTHI i
e(heKTUBHI PILICHHS B YIIPaBJIiHHI K JEPKABOIO, TaK 1 (PIHAHCOBO-TOC-
MOAAPCHKOIO JISTIBHICTIO CyO’€KTIB rocmojaproBanHs. Lle moTpebdye
IMOOKHUX 3HAHDb 1 BMIHb PAKTUYHOTO BUKOPUCTAHHS TPUHIIMIIIB Ta 1H-
CTPYMEHTApIl0 €KOHOMIKH, MAaTeMaTUYHOI CTAaTUCTUKH Ta Cy4YacCHHUX
npukiaaHux nporpaMm. OOpaHa Tema Jyisi HABYAIBHOTO MOCIOHUKA €
aKTyaJbHOIO, TOMY 1[0 00pOOKa 3HAYHUX MACHBIB MOTPEOY€E BEITUKHUX
3aTpat yacy 1 TpyJOBUX PECYPCIB.

BuBUYeHHS CTATUCTUYHUX JAHUX JO3BOJIIE BCTAHOBUTH CTATUCTHY-
Hl 3aKOHOMIPHOCTI, SIK1 BJIaCTUBI MAaCOBUM BUIAJIKOBUM siBUIllaM. [Ipu
IIbOMY HEOOX1AHO 3ayBa)KUTH, 1[0 HE 3aBXKJIU MOXHA MTpOaHaJi3yBaTH
BCIO CTaTUCTUYHY CYKYIIHICTh uepe3 Opak pecypciB. SKIIO CyIiIbHE
0OCTEKEHHSI TPOBOJAUTH HE MOKHA a00 HEIOPEUHO, pOOIATh BIIOIPKY
3 YCI€i CYKYITHOCTI, Ky JIOCIIKYIOTh Ha PENPE3CHTAaTUBHICTD, 3 Me-
TOIO0 TMIEPEHECEHHS PE3YJIbTATIB JIOCIPKEHHSI Ha BCIO TEHEPaIbHY CY-
KYIHICTb. 3aCTOCYBAaHHS CY4aCHUX MPOTpaMm B 0OpOOIIl BEIUKHUX MACH-
BIB JIaHMX 3MEHIIYIOTh 3aTPaTH 4acy 1 30UIbIIYIOTh TOYHICTh PE3yJib-
tatiB. [Iporpamuuii npoaykt IBM SPSS STATISTICS nanae mupoxki
MOXJIMBOCT1 JIOCTITHUKY B OOpOOIll K CTATUYHUX, TaK 1 JUHAMIYHUX
MOKA3HMKIB. 3a3BUYail 1i BUKOPUCTOBYIOTh JIJI1 OOPOOKH COIIOJIOTIY-
HUX JOCHIKEHB 3a OY/Ib-sIKOI0 TEMATHKOIO.

HapyanbHuil OCIOHUK MICTUTH HEOOX1HI BIJOMOCTI JIJIsl OBOJIO-
JIHHS OCHOBHMMHU TOHATTSAMHM Ta MPUHIIUIIAMA CYy9aCHUX METOJIIB CTa-
TUCTUYHOTO aHaJII3y, MOBHICTIO PO3KPUBAE METOAM Ta 3aCO0M JOCII-
JOKEHHS COIllalibHO-€eKOHOMIYHMX MMOKa3HUKIB y pI3HUX cdepax 3a J10-
MOMOTO0 MPUKJIAHOT TPOTPAMHU.



Hamucanuii mpocTor0 MOBOIO, Ha JOCTYIHOMY PIBHI Je€TalbHO
O3HAWOMJTIOE YUTAYiB 3 MPOBEJCHHAM CTATUCTUYHOTO aHATI3y JaHHX.
Mae npukiagHui acTeKT, OCKUIBKH yC1 IPUKIIAIU PO3TIITHYTH 32 KOH-
KPETHUMH COL1aJIbHO-EKOHOMIYHUMU MOKa3HUKAMH, IK1 BUKOPHUCTOBY-
I0OThCSI HA MAaKpO- Ta MIKPOPIBHSIX, Oy/ie 1IKaBUM SIK JJIsl CTYJCHTIB 3a-
KJIaJIIB BUIIOI OCBITH, TaK 1 MPAKTHKIB, 5Kl 3alMalOThCS aHATITUIHOIO
pO0OOTOIO.



PO3/LI 1
®OPMYBAHHS CTATUCTUYHOI BUBIPKH

1.1. CyTHIiCTh CTATUCTHYHOI BUOIpKH

CraTUCTUYHI METOAU MIPaLIOTh Y KOHTEKCTI. IloTpiOHO po3y-
MITH CYTHICTbD 1 JIOTIKY JAOCIIKYBAHOTO SBUIIIA.

Ipukaag. Mawoun KiTbKICTh 00CITyrOByBaHHS aBTOMOOLIIB O/I-
HIEIO 3aIMIPaBKOIO Ta OOCST TEPUTOPIi, SIKYy 0OCITyroBy€e OJHa 3ampaBKa,
HEOOX1IHO pO3paxyBaTH, CKUIbKH 3alpaBOK MOTPIOHO MOOYyIyBaTH B
JIepIKaBl.

1. Big ximpkocTi 00CIyroByBaHHS aBTOMOOUTIB OJHIEIO 3aIpaB-
KOIO.
2. 3aie’XHo B1J TEPUTOPIi, IKY OOCIyrOBYy€E OJIHA 3ampaBKa (puc.

1.1).

VY nepxasi 9,2 MiTH Opna 3ampaBka o0ciTy- [Totpi6HoO 7,67
aBTOMOO1JTIB mmmf TOBYE 1,2 Tc. aBTO @) THC. 3aIPaBOK
Tepuropis 603 Onna 3anpaBka 00- [ToTpi6bHO 24,15
628 km? = CIIyTOBY€E B Tyc. 3anpaBoK
25 kM?

Puc. 1.1. KiabkicTh 3anpaBok 1uist 3a0e3ne4eHHs MOTPed aep-
JKaBH

BuCHOBOK: 3aJie’)KHO BiJl METH JOCTIHHKA MOXKHA o0paTu Oy.ib-
KWW BapiaHT, IpU [[bOMY HEOOX1HO BpaXOBYBaTU JOPEUHICTH MOOY-
JIOBU 3aIIPABOK y TIYXUX MICIIEBOCTAX, /i€ HACCJICHHS Ma€ OJIMHUIII aB-
TOMOO1ITIB.

Pe3ynbTaTy CTATUCTUYHUX JOCHIIKEHb HEOOX1AHO CIPUNMATH 3
TaKUX TMO3UILIHA:

1. XTO MpOBOAMB JOCITIIKEHHS?

2. 3BIJIKHA HOMY II€ BiIOMO?



3. Yoro He BUCTa4ae y HOTro JOCIIHKEHH1?

4., Yy He 3aMIHEHUN 00’ €KT JOCTIIHKEHHS?

5. Yu € ceHc y upomy?

TepMinoioris:

Hani (data) — daxTu 1 yucna, 3a JOMOMOTOI0 IKUX MOXKYTb MTPUK-
MaTHCs PIIICHHS.

3miHHI (variable) — Oyp-ska XxapakKTepuCTHKa 00’ €KTA.

Habip manux (data set) — mani, mo BigiOpaHi IS KOHKPETHOTO
aHaJ3y.

CraTuCcTUYHE CIIOCTEPEKEHHSI MOKE OyTH CYLIIBHUM 1 BUOIPKO-
BUM.

IlepeBaru BUOIpKOBOTO OOCTEKEHHS:

— EKOHOMIsI MaTeplaibHUX, (IHAHCOBUX, TPYJAOBUX PECYPCiB;

— OIEpPaTUBHICTH;

— JleTajizailisg mporpamMu JOCHIKEHHS Y pa3l 00MEXEHHUX pe-
CypCIB J1a€ MOKJIMBICTh MIPOBECHHS MOTJIMOJICHOTO AOCTIKCHHS 3a
pPaxyHOK IIPOTPaMU JOCIIKEHHS;

— € €IMHOMOXKJIMBHM Yy BHUIAJKY HECKIHUEHOI TeHEPaIhHOI CY-
KYIHOCTi 200 y BUIAJIKY, KOJIM JTOCI1PKCHHS TIOB’ 3aH0 31 3HUIICHHSIM
00’€KTIB, 1110 CIIOCTEPIratOThCS;

— JI03BOJISIE 3HU3UTHU MOMMIIKU peecTpalii, TOOTO po301KHICTh
MIDXK ICTHHHHM 1 3ape€eCcTpOBAaHUM 3HAUCHHSM BJIACTHUBOCTI.

OcHOBHMI HEJOIIK BUOIPKOBOTO METOJY — L€ MOMUJIKH JOCHTiI-
KEHHSI, SIK1 HA3UBaIOTh IOMUJIKAMU PENPE3CHTATUBHOCTI (MpEICTaBHHU-
IITBA). AJI€ 111 IOMUJIKK MO>KHA OIIHUTH 3aBYACHO 1 3B€CTH J0 HE3HAU-
HUX BEJTUYHH.

[lin yac popMyBaHHSI CTATUCTUYHOIO BiIOOPY BUPIIIYIOTH TaKi
3aBJIaHHS:

1. Bu3HauarTh TeHEPAbHY CYKYITHICTb.

2. BuszHauyawTh po3mip BUOIPKH.

3. ObuparoTs MeTo hopMyBaHHS BUOIPKH.

I'enepanvna cykynuicms (N) — ycsi CyKynHICTh 00’ €KTIB, sKa ITi-
KaBUTh JociigHuka (puc. 1.2).

Buoipka (n) — yacTrHA TeHEPATLHOT CYKYITHOCTI, BUTIAJKOBO Bi-
ni0paHa Uil JOCHIDKEHHS 3 METOI0 OTPUMAaHHS BUCHOBKIB IO BJlac-
THUBOCTI T€HEPaAIbHOI CYKYITHOCTI.

8



Iapamempu — 11¢ YMCIOB1 XapaKTEPUCTUKHU T€HEPAIBHOI CYKYTI-
HOCTI.

Cmamucmuka — 4YUCJIOBI XapakTEPUCTUKUA BUOIpKU. DaKTUYHE
3HAYCHHS CTaTUCTUKH — 11€ OIlIHKA IMapamMeTpa TeHepaIbHO1 CYKYITHOCTI.

PenpesentaTuBHa BUOipKa SIBIsi€ COOOI0 reHepaIbHy CYKYMHICTb.

I'enepanbHa CyKynHicTh AHAJTITHYHA CTATHCTHKA
I 1 XapakrTepu3ye:
Bubipxoesuit poznooin 1) dopmy posnoainy;
2) MLEHTpajJbHY TCHICHIIIO
I l 3) amcrepciio
Bubipka

Puc. 1.2. ExeMeHTH CTATHCTHYHHUX JAHUX

Jlnst BumagkoBoi BUOIpKKM 00’€My N 3 TeHEpadbHOI CYKYIHOCTI
CIIpaBEJIUBI TBEPXKEHHS (LIEHTPAIbHA TPAaHUYHA TEOPEMA):

1. 3i 3pocTaHHsAM 00’eMy BUOIpKH N po3MOJiT BUOIPKOBOTO Ce-
PEIHBOTO HAOIMKAETHCS O HOPMAIBHOTO PO3MOJILTY.

2. CepenHe 3HaY€HHS YCiX BUOIPKOBUX CEPEAHIX € CepeIHE 3HA-

YEHHS FeHepabHOI CyKyImHOCTI (X ).
3. CranpapTHe BIAXWICHHS CEPEIHIX OPIBHIOE JJIS:

— BUOIpKHU: S =%;

. : /z(x_;)z
— TEeHEepaJIbHOl CYKYIIHOCTL: C = n :

K 3MIHIOIOTHCSI BUOIPKOBI XapaKTEPUCTUKH Y pa3i 3MIHU MMOKa3-
HUKIB Fr€HepabHO1 CYKYITHOCTI A€ MOKJIUBICTh MPOCIIKYBAaTH TPEeHa-
xep Central Limit Theorem for Means (1ieHTpanbHU JIMIT 1)1 OOTpYH-
TOBaHMX CepeHix): ttps://gallery.shinyapps.io/CLT_mean/

[Tpuxnan. HopmanbHHIT pO3MOI1I TeHepadbHOI CYKYITHOCTI (pHC.
1.3-1.5)

Central Limit Theorem for Means

(IeHTpaIBLHUM JIMIT JJIs1 OOTPYHTOBAaHUX CEPE/THIX )



Central Limit Theorem for Means

Parent distribution (population):} Population distribution: Normal
® No =
o
= N
= N
uwy A\
=
= A N
= /!
Mean E g / \
50 [51] = N
=1 / .|
8 A
= /
= Y
Standard deviation ;
@ . g B —
= ¥ T
-100 -50 0 50 100

Puc. 1.3. HopmanbHuii po3moaiJi reHepajibHOI CYKYITHOCTI, ce-
peaHe (mean) 3HadeHHs: fikoi 31 (1), a craHJAapTHe BiAXWIEHHS
(standard deviation) 20 (o)

Sample size:

150

MHumber of samples:

[50] 1000

100 50 0 50 100 100 50 0 &0 100

Pl sample 7 Sample 8
-
- £ =1933|

IBAMm more far free? ||
400 50 0 &1 100 100 50 0 50 100

... continuing to Sample 50.
Puc. 1.4. KinbkicTe BHOIpKOBHX cnocTepexeHb (number of
samples) 50, o0csar BuOipku 150 3Havyenn (sample size — po3mip
CIIOCTEPEKCHHS)

Sampling distribution:
Distribution of means of 50 random samples, each
consisting of 150 observations from a normal population

0.30

Density
0.20

0.10

0.00

-100 50 0 50 100
Sample means

Puc. 1.5. BubipkoBuii po3noaiji: po3moaij sl cepeaHix KoK-
Hoi 3 50 BunmagkoBux BUOIpPOK, 0 ckiaagaerbes 3i 150 cmocrepe-
’Ke€Hb BiJl HOPMAJbLHOI0 PO3MOALTY
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Cepeane 3HaueHHs BHOIpKOBOro posmnoauty — 30,7, crangapTHa
noxuOka (cepeHbOKBAIpAaTUYHE BIIXUJICHHS BUOIPKOBUX CEPEAHIX):

S_0_20
JN 4150

Cmanoapmna noxudka noxkasye, HaCKIJIbKU BUOIPKOBE CEPEIHE
BIJIPI3HAETHCA BiJl CEPEAHBOTO T'€HEPATBLHOT CYKYITHOCTI, 11€ TTOKa3HUK
penpe3eHTaTUBHOCTI.

3ayBaXKCHHS:

1. Po3nonin BUOIPKOBUX CEPEAHIX MPSIMYE 10 HOPMAIHHOTO PO3-
MOJITY HE3JIEKHO BiJl BUAY PO3IMOILIIB F€HEPATbHOI CYKYTHOCTI.

2. UuM cujbHIIIE€ PO3MOLI T€HEPaIbHOI CYKYIMHOCTI BIJIPI3HS-
€THCS Bl HOPMAJILHOT'O, TUM OUIBIINM BIUIMB Ma€ 301JIbIIECHHS 00’ €My
BUOIPKH HAa TOYHICTh pe3yJIbTaTy. BBakaeThCs, M0 IIEHTpaJIbHA TPaHU-
YHa TeopeMa Ja€ JjIsl CTATUCTHYHUX BUCHOBKIB IPUIHATHI PE3yJIbTaTH,
AKI10 00’ eM BUOIpkH OutbIie 30.

3. Skumio reHepaidbHa CYKYNHICTHh MAa€ HOPMAJIbHUW PO3MOILI,
TOJ1 BUOIPKOBE CepeoBHIIE Oyje pO3MOAIIEHO HOPMAJIbHO /1Jis BUOi-
POK OyIb-5IKOTO 00’ €MY.

[H111 MpUKIaaM HU3BKO1, CEPEAHBOI, BUCOKOI MPaBOCTOPOHHBOT 1
J1BOCTOPOHHBOI ACUMETPii HABENIeHI B JOJIATKy A.

~1,64

1.2. Buau (popmyBaHHSI BUOIpKH

1. Ilpocta BUnmagkoBa BUOipKa nepeadayae, 10 BCl €JIEMEHTH
reHepaJIbHOT CYKYITHOCTI MalOTh PiBHI IIAHCHU MOTPAITUTH O CTaTUCTUY-
HOI BUOIpPKH.

IIpukaan. B yniBepcuteti HaBuaeThes 2 000 cryaentiB. HeoOxia-
HO ckJacTH BUOIpKy 3 50 ociO.

BukopucroBytots MoximBocti Excel CITUUC().

Ilepesacu: He NOoTpeOy€e 3HAHHA CTPYKTYpH F€HEpaIbHOI CYKyI-
HOCTI, IPOCTHH JIJI pO3yMIHHS, pe3yJIbTaTH MOKHA PO3TOBCIOIKYBATU
Ha Te€HEPAIbHY CYKYIIHICTb.

Heoonixu: cknagHO CTBOPUTH OCHOBY BUOIPKH, BEJIMKI 3aTPaTH
Ha IPOBECHHS.
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2. CucrematuyHa BMOipKa OTPUMYETHCS INUIIXOM HyMepaillii
KOKHOT'O WIeHa MeHepalbHOI CYKYIHOCTI 1 OTiM BHOOpoM K-0ro HO-
Mepy.

Ipuxaan. ['enepanbHa cykynHicTh BKItodae 2 000 oquHUILb, 110-
Tpi6HO BiAiOpaTu 50. Ockinpku 2 000 / 50 = 40, To obupartucs Oyne
koxxHuM 40-i1 enemeHT. {715 moyaTky BUIIAJKOBO OOMPAETHCS MEPIINiA
ejeMeHT BUOiIpku cepea nepiux 40 elIeMeHTIB TeHepalbHOI CYKyI-
HOCTi. fkmo mepmuii 6yae Homep 15, Toni BuOipka BKIOYATHUME
00’exTH 3 HOMepamu 15, 55, 95 oo, Bcboro 50 00’ €KTiB.

Heoonikom € BIICYTHICTh BUIIAJKOBOCTI MiJ Yyac BUOIPKHU Yy pasi
00’€KTiB, KpIM mepuioro. Moske 3HU3UTH PENPE3CHTATUBHICTD.

3. CrpatudikoBana Budipka nepeadavae, 1o CTaTUCTUYHA BU-
OipKa MPOBOJUTHCS BUMAJKOBUM YNHOM OKPEMO B KOXKHIM IpyTIi reHe-
pabHOT CYKYyITHOCTI 31 30€peKEHHAM MPOIOPIIii CIIBBITHOIIEHHS PO3-
MipiB 1uX rpy1 (puc. 1.6).

I'enepajibHa CyKYNHICTH Bubipka
2 000 cryneHriB 100 crynenriB

25 % — xjgonui Bumankosuii 25 — xJomnmi

Puc. 1.6. Bisyauizauisa crpatudikoBanoi BUOIpKHU

75 — niBUaTa

Ilepesacu: BKIIOYAE BCl BaXKJIUBI MIATPYNHU CYKYIHOCTI, BUCOKA
TOYHICTb.

Heoounix: nependayae O1IBINI CKIIAIHY OpraHizailito 300py iHpop-
Mailii Ha npaktuii. CkiagHo BUOpaTu 3MiHHI ISl cTpaTudikaiii, He-
MOXJIUBE CTPAaTU(IKYBAHHS 3 YpaxXyBaHHSIM 0araTbOX 3MIHHUX, BEJIUKI
3aTpaTH Ha MPOBEICHHS.

Hpuxkaaa. Ha npox dakynprerax HaB4yaroTbes 3 000 cTyieHTIB,
cepen skux 30 % ¢inancuctis 1 70 % obmikoBuiB (puc. 1.1).
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IpomixkHi po3paxyHku cTpaTu(dikoBaHOI BUOIPKH

Tao6mus 1.1

I'eHepajbHa CYKYIIHICTh BubipkoBa CyKynHicTh
30 % 70 % 30 % 70 %
ITokas- : . ITokas- . .
¢dinaH- | 00JiKO- binan- | o0mi-
HUK . HUK .
CUCTHU BLI Bunas- CUCTH KOBLI1
domo- 500 | 900 | woemit | OO | 33 60 | >
BIKH BIKH
Kinku 400 1200 Kinku 27 80 107
Ycporo 900 2100 Ycboro 60 140
Ycworo 3 000 cTyneHTiB Ycworo 200 cTyaeHTiB

YacTka CTyAEHTIB, SIKY BIAOMPAIOTh:

3 000/ 200 = 15 paziB MeHIIIe TOTPIOHO BiIOpaTH CTYICHTIB.
Ycworo:
yososikis: 500 + 900 = 1400, 1400/ 15 = 93;
xinok: 400 + 1200 = 1600, 1600/ 15 = 107.

3 200 cTyAeHTIB TOBUHHO OYyTH:

dirancuctis: 200 * 30 / 100 = 60;
oomkoBIB: 200 * 70 / 100 = 140.
CHiBBIIHOIIIEHHS YOJIOBIKIB 1 )KIHOK:

— Ha (giHa"HcoBoMYy (akyibTeTi 55,6 / 44,4:

500 /900 * 100 = 55,6 400 / 900 * 100 = 44,4.

60 * 55,6 / 100 = 33,36 = 33;

60 * 44,4 /100 = 26,64 = 27,

— Ha obmikoBomy akynpreri: 42,9 / 57,1:

900 /2100 * 100 = 42,9 1200/ 2100 * 100 = 57,1.
140 * 42,9 / 100 = 60;

140 * 57,1 /100 = 80.

4. KnactepHna Bubipka nependayae BUOIPKY, B SIKIM CYKYITHICTb

Ha MEpIIOMY €Tami PO3MOJUIIEThCS Ha MIATPYNH, SIKI HE MEepeTHHa-
I0ThCSI Mk cO0010 (KJIacTepH), a MOTIM 3 IUX MATPyH GOPMY€ETHCS BU-

najkoBa BubOipka (puc. 1.7).

Ilepesacu: OB pOCTa Opraxizaiisa 30opy iHdopMmariii. Jlerkuii
y 3aCTOCYBaHHI, €EKTUBHUMN 3 TOUKH 30py 3aTpar.
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Perion C

Perion b

Perion A

Puc. 1.7. Bizyajizanisi KJiacTepHoi BUOipKku

Heooniku: xjiactepu MOXYyTh 1CTOTHO BIJPI3HATHCS OJUH BiJT OI-
HOTO 3a CTPYKTypor. Hu3zbka TOUHICTh, CKJIAJIHO PO3paxyBaTH U OIli-
HUTHU PE3yJIbTaTH.

Hanpuknao: nocniaHuKy HEOOXITHO OMUTATH MEIIKAHIIB, IO
’KUBYTh Y KBapTUpaX MPOBIHIIIHOTO MicTa. k1o y mexi 200 xxutio-
BUX OyAWHKIB, JOCTITHUK MOXe BHOpaTu Oynab-saki 20 1 omuTaTtH iX
MemkaHIliB. [Ipu 11b0My HE BpaxXOBY€EThCS PiBEHb JI0XO0Y MEIIKAHIIIB,
iX BiK, COLIAILHUMN CTATYC.

5. Emmipuyna Budipka (pocTa, KBOTOBaHa) — nepegodayvae, 1o
B KOJIO PECIIOH/ICHTIB 15l B1100OPY 1H(OpMAIIii BKIIOYAETHCS «IIEPIIUIA
3YCTPIUYHHIN.

Heooniku: xapakTepu3y€eTbCsi HU3bKUM CTYTICHEM PEeTpe3eHTaTHB-
HOCTI.

6. ExcnepTHuii Bindip

Ilepesacu: HU3bKa BapTICTh, 3pyYHO, HEBEJIUKA TPUBAIICTb.

Heooniku: He 103BOJIA€ pO3NOBCIOKYBATH PE3YJIbTATH HA T'eHE-
pajbHy CYKYIHICTh, Cy0’€KTUBHA TyMKa.
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/. Bindip MeTO0M «CHIXKHOTO KOMAa» — OIMTYBaHHS IPOBO-
JIUTHCA IUISIXOM TEPEJaBaHHs aHKETH B MeXax Ipynu (HapKOMaHH,
XBOPI1 Ha TyOEPKYJIbO3 TOIIO).

llepesacu. N0O3BOJISE OLIHUTH OKPEMI1 BUIIAJIKU ISl T€HEPaJIbHO1
CYKYITHOCTI.

Heoonixu: Benuka TpUBaIICTh AaHKETYBaHHS.

1.3. BusHayeHHs po3Mipy BUOIPKHU

VY mporeci CTaTUCTUYHOTO aHali3y MOTPIOHO 3a1aTu JBI BEJU-
YUHU: TOYHICTH OI[IHIOBAHHSA (CTYMHiHb JOIMYCTUMOTO BIIXUJICHHS BE-
JUYMHH, 10 OLIIHIOETHCS BiJ ICTUHHO1) 1 HMOBIPHiCTB, 3 KO rapas-
TYETHCS pE3yJbTAaT.

[Tix penpe3eHTaTUBHOIO BUOIPKOIO MaIOTh Ha YBa31 TaKy BUOIPKY,
3a SIKOK0 MOXHa MOOYyBaTH OIIHKM MapaMeTpiB TaKUM YMHOM, 1100
BIIXWJICHHS OLIIHKH B1Jl ICTUHHOT'O 3HAYEHHS T€HEepajbHOI CYKYITHOCTI
HE MEePEeBULLYBAJIO 3a/1aHy MOXUOKY E 1 pe3ynbTaT rapaHTyBaBcs 13 3a-
JTAHO0 MMOBIPHICTIO.

Ck11bKM MOTP1IOHO onuUTaTU 0ci0, MO0 OIliHKa Oyja OTpUMaHa 13
321aHOI0 TOYHICTIO?

[Toxuo6ka orinku = [lapamerp — O1riHKa.

I'panuuna noxuodka — 1€ MaKCUMAJIbHO MOXJIMBA MOXHUOKa s
B3saTOi MiMoBipHOCTI F(X). JloBipue umcio t mokasye, sK CITiBBiIHO-
CSATHCS TPAaHWYHA Ta CTaHAapTHA MOXUOKU. Bu3HavaeThCs:

A=tu=tS,

1€ (4 — CepeIHs MOMMIIKA, t — KoeilieHT T0BipH, KOS(ILIEHT KPATHOCTI
NOXMOKH, KBAaHTUIb PO3IOIiNy HMOBipHOCTEil. Moro 3HaueHHs 10piB-
Hio€ t-cratuctuil CtpronenTa (mogatok A) (tadm. 1.2).

1) y pa3i HOBTOPHOTO BUIAJIKOBOTO BiOOPY:

2
. /O'
— s cepenHboi: A =t ?;

p-g :t\/p(l— p) .

_ - A :t\/
JI YacTKH: A, 0 a0
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Tabomuis 1.2
3Hauenns t-cratuctuku CThIOAEHTA 1A
0o0csary BuOipku oiibme 500

PiBenn Hagiinocri Koncranra t
90 % 1,64
95 % 1,96
99 % 2,58

2) y pa3i 0e3MOBTOPHOro (BHUMAAKOBOTO Ta MEXAHIYHOTO) BiJI-
oopy:

o’ n
— g cepenboi: A, =1 7(1_Nj;

P-q n
—  JUIs 9acTKU: A, :t\/T(l_Wj'

Jlogipuuii inmepean — 11¢ po3paxoBaHUN Ha OCHOBI BUOIPKH 1H-
TEpBaJl 3HAUYCHb 03HAK, IKUM 3 BIJOMOIO MMOBIPHICTIO MICTUTh OIlIHOYHMIA
napaMeTp TeHepaIbHOI CYKYITHOCTI. 30UIBIICHHS JOBIPYOrO 1HTEPBATY
3MEHIIY€ TOUYHICTh PE3yJIbTaTIB.

Ha mpakTuili JOBIpAIOTh OIlIHKaM, 3HAYEHHS MOXUOKHU SKUX HE
nepesuinye 5 % (1 %), a piBeHb HaIIHHOCTI cTaHOBHTH 95 % a6o 99 %.

— MEXI TeHEPaJIbHOI CepeIHbO1 X— A < X< X+ A

— MEX1 F'eHepaJIbHOT YaCTKH f) —A < f) < E) +A,.

Hpuxaan. SAxuil y reHepanbHiil CyKYIHOCTI CepeH1i BIK CTYACH-
TiB iepuioro kypcy YADPCY? I3 nonepeaHix I0CHIIKEHb BiIOMO, IO
CTaHJIapTHE BIJXUJIEHHS T€HEPaJIbHOI CYKYMHOCTI (o) AOpiBHIOE 2
poku. ChopmoBaHa BUOIpKa y KUTBKOCTI 13 60 CTyZEHTIB, po3paxoBaHe
BUGipKOBe cepenne (x ) 17,5 pokn. HeobxixHo nodymysatu 95 % 10Bip-
umif iHTepBAaN JUIS TeHepanbHOI cepenHpoi (X ). Ha mepmmii Kypc BeTy-
nuio 550 CTyeHTIB.

t — craructuka CThlofeHTa s piBHA HagidHocTi 95 %

(@ =0,05,v=550) = 1,96.

2 2
A=t |7 = 1,96\/2 ~ 051
n 60

x—A<§<§+A
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175-051< x <17,5+0,51
16,99 < x <18,01

Bignosinb: cepeaniii Bik cTyaeHTiB nepioro kypey Y ADCY ko-
muBaeThes Big 16,99 no 18,01 pokis.

Ipuknaa. ¥V 25 marazuHax TOproBejibHOI MEPEXK1 B CEPETHBOMY
HI0JICHHO npoxdaBajnocs 196 omuuuup npoaykuii. CTangapTHe BigXu-
neHHs BuOipku (S) nopiBHioe 7. 3HaiTtu 95 % noBipuuii i1HTEpBaN s
FeHEePaJIbHOI CEPEIHBOI.

t — cratuctuka CterogeHTa st UMOBIpHOCT1 95 % Tta 25 — 1 =24
CTyTeHiB cBoOoau aopiBHIOE 1,711.

2 2
S :1/0— A:twfa— ~t.S=1711.7=11977
n n

Y—A<X<X+A
196 —11,977 < x <196 +11,977
184,023 < x < 207,977 .

BianoBige: cepe/lHe 3HaUEHHS T€HEPAIBHOI CYKYITHOCTI KOJIUBA-
tumeTbes Bia 184,023 no 207,977 ogquuuis npoaykiii, ToOTO B cepe-
HBOMY B yCIX Mara3suHax TOproBejibHOi Mepexi Oyae mpoaano 184-208
OJIMHUIIb TIPOIYKIIIT (B KOXKHOMY).

IIpuxaaa. Pesynsratu onutyBanHs 900 memikaHiliB micta [piiHb
(50 Tuc. Hacenenns) nokazanu, mo 460 onuranux (51,11 %) miaTpu-
MaloTh Ha BUOOpaxX KaHIUJATypy YUHHOTO Mepa MicTa. MokHa cTBep-
JOKYBaTH, 1110 MEp MicTa OyJie 0OpaHuil MOBTOPHO HA HACTYMHUU Iie-
pioa?

t-cratuctuka CTblOJeHTa JjIsi  piBHS  HaxgiHOocTi 95 %

(a=0,05v=550) = 1,96.

_[Pa_ 05111 (1-05111) _
A=t = —L96\/ 900 =0,0327

MeX1 TeHepaabHOl yacTku P—A<P<p+A
0,5111-0,0327< p<0,5111+0,0327

47,84% < p<54,38% |
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BianoBiae: He MOKHA 3a pe3yibTaTaMU ONMUTYBAaHHS CTBEPIKY-
BaTH, 110 OLIbIIE MOJOBUHU BHUOOPIIB TOJOCYBAaTUMYTh 32 YMHHOTO
Mepa Ha HACTYyITHUM Mepioj.

Hpuxaaa. 3 400 crynentriB HHIOAA onutano 144 cryaenta
(36 % BUOIpKa) MO0 CePeIHBOT YCIINTHOCTI 31 cTatucTuku. CepenHii
Oas1 onutanux ctaHoBuTh 4,0, nucnepcis BuOipku 24. 3HalTU AOBIpYl
iHTepBas ycrimHocTi Beix ctyaeHTiB HHIOAA, fimoBipHicTs 0,95.

t — craructuka CrplofieHTa 11 piBHA HamgiiHOCTI 95 %

(o =0,05,v=144) = 1,98.

A =t % (1-" 108 |24 (1- 1) _o65
A\ n N 144" 400

X—A<X<X+A
4-0,65<x<4+0,65
335<x<4,65.
Cepen onutanux 29 CTYJIEHTIB CKJIAIIM €K3aMEH HE 3 MEpUIOro

pasy. 3HalTH JOBIpPYl IHTEPBAIW YCHIIIHOI 3/1a4l JUCIUILIIHA «CTaTh-
ctuka» cepep ycix cryaentiB HHIOAA, iimosipHicTs 0,954:

n 144
p-q n 0,2-(1—0,2)( 144)
A =t |—|1-— =198 1- =198-,/0,001-0,64 =0,05
P \/ n ( Nj \/ 144 400

;—A<;<;+A
0,2—0,05< p<0,2+0,05
015< p<0,25
015-144< p<0,25-144
216 < p <36.

BianoBizib: 3 nepuoro pa3y CTaTUCTUKY MOXKYThb HE CKJIACTH BiJl

22 no 36 crynentiB. CepeHs YCHIIIHICT 3a UM MPEIMETOM CTaHO-
BUTHL 3,35-4,65 Oana.
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1.4. Mi"iMajabHUH 00CAT BUOIPKHU

Minimanvno docmamnuiit o6caz eudipku — 11e o0car BUOIpKH, 32
SIKMM BUOIPKOBI OI[IHKU PENPE3ECHTYBaIM O OCHOBHI BJIAaCTUBOCTI T'€HE-
pajbHOI CYKYITHOCTI.

O0csr BUOIpKY BU3HAYAETHCSH:

t’- o’
— JJIS IOBTOPHOT BUOIPKU: N = o
t?.
— JUIS YaCTKU: N= Azpq ,
t?.o?-N

— U1 0€3MOBTODHOI BUOIpKHU: N = .
A P p NN+t o

Ipuknaa. Sxuid po3mip BUOIpKKM HEOOXITHUM NI CTATUCTHUY-
HOTO JOCHIKeHH? SKIIO OIliHKa MOBUHHA Oy TH 3p00JieHa 3 TOUHICTIO
710 OJTHOTO POKY 1 UMOBIpHICTIO 99 %. Pe3ynbraTn nonepeaHbporo g0c-
JJKEHHS TTOKa3aly CTaHAapTHE BIIXUIICHHS BIKY — 2 POKH.
t?.o? 2,58.2°

N

BianoBiib: onuTaT MOTP1OHO 27 PECIIOHEHTIB.

AKIIO HEBIAOMO CTaHJAPTHE BIAXWIEHHS, BUKOPUCTOBYIOTH
dbopMyIy I OLIHKH YaCTKHU.

Ipukiaag. 3HaiiTH MiHIManbHY BUOIPKY, sika 3a0e3neuutsh 3 %
noxuOKu y pasi goBipuoro iHTepsaiy 95 %.

_t-pg_196%05-05_
A 0,03?

Bianosinb: onutatu notpioHo 1 067 pecrnoHIeHTIB.

IMpuknan. 3HaliTH CTaTUCTUYHY MOXUOKY BHOiIpKU 3 500 pecmo-
HJICHTIB TIPU PiBHI 3HAYYIIOCTI 10 PE3yJIbTaTiB onuTyBaHHs 95 %.

MakcumainibHa CTaTUCTUYHA MOXMOKa BHOIPKH PO3PaXOBYETHCS

3a (OpMYJIOIO:
A=t P4
n

3Biacu 11 BUOipku B 500 oMHUIIE CTATUCTUYHA TTOXHOKA BUOIPKH

=26,63~27.

JOPIBHIOBaTUME:

A:1,96-‘/M =196-/5~4,38%
500
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BianoBiae: KO B TOAAIBIIOMY 3’sCy€eMO, 1110 40 % peCrioHICHTIB
KyIyIOTh TOBApH B IHTEPHET-MEPEXKI, TO 1€ O3HAYaTUME, 1110 3 HMOBIpHI-
cTi0 95 % y reHepalibHiil CYKYMHOCTI IIpogaK B IHTEpHETI KOJIUBAETHCS
B Mekax Big 35,62 % (40 % — 4,38 %) o 44,38 % (40 % + 4,38 %).

0O06’em BUOiIpKU IpUOIU3HO MOXKeE OyTH pO3paxoBaHuii 3a popMy-
JI010:

neto Ll _400 aA =t "—2[1—3)_
A 0,05 T n N
3BijCH:
A =5 %, n =400 anxem
A=25%,n=1600 auxem
A=1%,n =100 ankem.

SIK1o HeBlJloMe CTaHAApTHE BIAXUJICHHS H1 BHOIPKH, HI T'€HE-
paJIbHOI CYKYITHOCTI, JOIIJILHO 3aCTOCOBYBATHU il MaKCUMaJIbHE 3HA-
YEHHSI, 110 1acTh JOJAATKOBY HaJIMHICTh pe3yJbTary, a came 0,5.

Ipukaan. 3uaiitu o0car BUOIPKH, AKa 3a0€3MeunTh MOXUOKy 5 %
y pasi goBipuoro inTepBaity 95 %, Ko o0cAT TeHepaIbHOI CYKYITHOCTI
ckiagae 2 000 oci0. I'enepanbHa cykynHicTh Outbie 500 ocid, ToMy
IU1s1 piBHSI HAIIAHOCTI 95 % BUKOpUCTOBY€EMO 3HauYeHHs 1,96.

t’c*N 1,96° -0,5% - 2000

n=— — = . > - =322 0co0m.
A;N +t°o 0,05°-2000 +1,96“ -0,5

Bionosiob: notpiOHO onutatu 322 pecrioH/IeHTA.

3ayBa)KCHHS:

1. O6’emM BUOIPKH HE MOB’sI3aHUH 3 11 peIPE3EHTATUBHICTIO.

2. 3arpoxye penpe3eHTaTUBHOCTI BUOIpKHU HE i1 00’ €M, a 3Mi-
IICHHS, TOOTO BIAXWJICHHS B1JI IPUHIIUITY BUIIAIKOBOCTI.

[CHYI0TH OH-JIaliH KaJIbKYJISTOPH JJI1 BUBHAYEHHS 00CATIB BUOIP-
KH:

URL.: http://socio-lab.vntu.edu.ua/download/Calculator.html
(puc. 1.8, 1.9).
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IIpukiag. fIKy KUIbKICTh MEIIKAHIIB JOCTaTHHO OYyJIO OMUTATH
I0JI0 pe3yJIbTAaTIB BCTYITHOI KaMMaHii, Ko y micii nposkusae 50 000
oc10. PiBens HamiitHOCTI 95 %, a moxuoOka 2 a6o 3 %.

PoapaxyHOR poaMipy BHOIpKH

® 85% @ 00%
Jloeipua HMOBIDHICTE 0 05% @ g7%

("movriems ") ® 00% ® 00,7%

JIoBIpuHil IHTEPEAT
("noxubxa” + 9)

T'eHEpANbHA CYRYIHICTE
(“acwoz0 pecnondenmia”)

Pozpaxyeati enbipsy OuncTuTi

Puc. 1.8. Bubipka 3a 10momMorom OH-JailH KaJbKYyJISATOpPa y
pasi noxuoku 2 %

Bionoesiowv: nns noxubku B 2 % goctaTHbo onutat 2 291 ocoly.

PozpaxyHok poaMipy BEOIpEH

JoBipua iMOBIpHICTE
("movnicms")

JHoeipaHii iIETERBATE
("noxxbna” + 9%5)

FeHEpATTEHA CYKYIIHICTE
("ecwozo pecnondenrmmia’)

Pazpaxyeatin Bnbipey

HeobxiganE po3nmip EHOIpEHR

Puc. 1.9. Bubipka 3a 10momMorom OH-JailH KaJbKYyJIATOPA y
pa3i moxuoku 3 %

Bionosios: nng noxubxu B 3 % nocraturo onutatu 1 045 oci0.
OTxe, 31 301IBIIEHHAM PO3MIPY TOXUOKHU 00CST BUOIPKH 3MEHIITY€ETHCS.

21



3a3Buyai MiJ1 4ac IpOBEJCHHS OY/Ib-SIKMX €KOHOMIKO-MaTeMaTH-
YHUX JIOCTIIPKEHb BUKOPHUCTOBYIOTh PiBeHb HaAiltHOCTI 95 %. Po3pa-
Xy€eMO 0OCsT BUOIPKH ISl IILOTO PIBHS 13 YpaxyBaHHSIM 3MIHM OOCSTIB
reHepaabHOI CYKYITHOCTI 1 moxuoOku (Tadm. 1.3).

Ta0mung 1.3
OO0csr BunajaKoBoi BUOipKu 1Jisi piBHs HaailiHOCTI 95 %0
O0cHAr reHepajbHOI CYKYITHOCTI JomycTuma Meska moxuoka,
%
+1% +3 % +5% |+£10%
30 30 29 28 23
100 99 92 80 49
500 475 341 217 81
1 000 906 516 278 88
3000 2 286 787 341 93
5000 3288 880 357 94
10 000 4 899 964 370 95
50 000 8057 1 045 381 96
100 000 Ta OinbLe 8 763 1 056 383 96

VY npakTUYHHMX AOCHIKEHHSAX (3 METOI MIHIMI3AIlli BUTpPAT)
OPIEHTYIOTHCS Ha TE, 110 IOCTATHHO JOCHIANTH HE Oibie 1 % 111150801
ayIuTopIi.

Ilepenik nuTaHb 1JIs1 CAMOKOHTPOJIIO

1. TlosicHiTh EpeBaru BUOIPKOBOTO METOAY.

2. Ha3BiTh 3aBaaHH, K1 BUPILIYE TOCTIAHUK 1] Yac 3aCTOCY-
BaHHS CTATUCTUYHOTO Bi00ODY.

3. TlosACHITH BIAMIHHICTH MK T€HEPaIbHOIO CYKYITHICTIO 1 BUOIp-
KOIO.

4. Ha3BiTh OCHOBHI BUJIU (POpMYBaHHS BUOIPKHU.

5. Y yomy pi3HULA MK MPOCTOIO 1 CUCTEMaTUYHOIO BUOIpKaMHU.

6. IlosiCHITH CyTHICTB, TIEpEBAry 1 HEJIOIIKHA 3aCTOCYBaHHS CTpa-
TudikoBaHoi BUOIpkU. HaBeniTh mpukiaan 3acTOCyBaHHs.

7. TIosICHITH CYyTHICTb, IEpEBAru 1 HEJIOJIIKM 3aCTOCYBaHHS KJlac-
TepHOro Bi0opy. HaBeniTh mpukiian 3aCTOCYBaHHS.

8. VY 4oMy BIIMIHHICTh M1 EMITIPUYHOIO BUOIPKOIO 1 BUOIPKOIO
32 METOJIOM «CHI’KHOTO KOMY».
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9. HaspiTh mepeBaru 1 HEIOJIKH 3aCTOCYBaHHS EKCIIEPTHOTO
Bi100py. HaBeniTh mpuKiagn 3acTOCyBaHHS.

10. JIns 4oro 3aCTOCOBYIOTH JOBipUMii iHTepBan? SKIO J0CHII-
HUK HOro 301IbITYE, 110 BiI0OYBAETHCS 3 PE3YJIHTATOM?

11. Ha3BiTh anropuT™M poO3paxyHKy MOXHUOKH 1 MNpUKIaAM ii
3aCTOCYBaHHSI Ha MPAKTHIII.

12. Ha3BiTh aiNroOpuT™M pO3pPaxyHKy MIHIMQJIBHOTO 0O0CSTYy
BUOIPKH.

13. Ha3Bith piBHI HaAIMHOCTI 1 MOSICHITH IXHIO MPAKTUYHY 3HAUY-
IICTb.

14. V pa3i BiICYTHOCTI CTAaHAAPTHOTO BIAXWJIEHHS BUOIPKH 1 Te-
HEpaJbHOI CYKYIMHOCTI, SIKY BEJIMUMHY BUKOPUCTOBYBATH JJIsI PO3paxy-
HKY MIHIMaJIbHOTO 00CSTY BUOIPKH.

TecTn

1. Ha3BiTb 3aBHaHHs, K1 BUPIITYIOTHCS M1 yac (opMyBaHHS
CTaTUCTUYHOTO Bi0OPY:

a) BU3BHAYCHHS pO3MIpYy BUOIPKHU:

0) yc1 BiANOBI/A1 NPaBUIIBHI:

B) BU3HAUYEHHS F€HEPAIbHOI CYKYITHOCTI:

r) BUOip MeToy (opMyBaHHS BUOIPKH.

2. YacTtmHa TeHepaIbHOI CYKYITHOCTI, B1IiOpaHa A1l JOCITiI-
YKEHHS 3 METOI0 OTPUMAaHHS BUCHOBKIB PO BJIACTUBOCTI T€HEPATBHOT
CYKYITHOCT1, — II€:

a) 3MiHHA;

0) croCcTepeKEHHS;

B) BUOIpKa;

I) mapamerp.

3. UucnoBi XapakTepUCTUKUA TeHEPAIbHOT CYKYITHOCTI — II€:
a) O3HaKM;

0) mapameTpu;

B) 4aCTOTa;

r) BUOipKa.
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4. Ha3BiTh BUOIPKY, B sIKill HyMEPYETHCS KOKHUN YJIEH r'eHepalb-
HO1 CYKYITHOCTI 1 B1iIOMpA€EThCS i-1il HOMED:

a) CUCTEeMaTUYHa;

0) npocrTa;

B) KJIACTEPHA;

r) cTpatudikoBaHa.

5. Ha3Bith BUOIpKY, B AKI CyKYIHICTh Ha MIEPIIOMY €Tarl po3-
MOJUISETHCS Ha MATPYH, 110 HE MEPETUHAIOTHCI MK CO0010, a MOTIM
3 UX rpyn HopMyeTbCsl BUMagKoBa BUOIpKa:

a) eMIIIPUYHA;

0) KJIacTepHa;

B) cTpaTU(]iKOBaHa;

I') CUCTEMAaTUYHA.

6. Ha3BiTh Bl BEIWYHHM, 110 33/1aI0ThCS B IIPOIIECI CTATUCTHY-
HOI'0 aHaJI3Y:

a) TOYHICTb OLIIHIOBAHHS, IIUTICHICTh 1H(POpMAII;

0) UMOBIPHICTB, 3 SIKOIO XapaKTEPU3YEThCA PE3YIbTAT, TOUHICTh
OI[IHFOBaHHS;

B) IMOBIpHICTb, IOBHOTA 1H(pOpMAIlii;

') TOYHICTh Ta MOBHOTA 1H(OpMAIIii.

/. Ha3BiTh MOKa3HUK, IKUH MMOKAa3ye€, HAa CKIJILKKA BUOIPKOBE Ce-
pEAHE BIAPIZHIETHCS B1Jl CEPEHBOIO FeHEPaIbHOT CYKYITHOCTI:

a) qUCIepcis;

0) KOpesIis;

B) CTaHJapTHa MOXUOKa;

I') perpecis.

8. HaspiTh MeToa, AKuii epeadavae ONUTYBaHHS IUIIXOM Tie-
peaaBaHHs aHKET Y MeXKax TpyIu:

a) METOJT «CHI)KHOTO KOMY»;

0) METOJ1 «MO3KOBOI'O LITYPMY»;

B) aHKETYBaHHS;

') METOJ] €KCIIEPTHUX OI[IHOK.
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9. Ha3sBith BUJl BUOIPKH, SIKUM miepegOavyae BKIOUYEHHS B KOJIO
PECIIOHIEHTA TIEPIIOTO 3yCTPIYHOTO:

a) cTpaTudikoBaHa;

0) mpocTa;

B) EMITIPUYHA;

I') KJacTepHa.

10. IToka3HMKOM pEenpe3eHTATUBHOCTI €:
a) NOBIpYMi 1IHTEpBAT;

0) cTaHIapTHA ITOXHUOKA;

B) KOPEJIALIis;

I) IeTepMiHalIis.

11. SIxi OIIHKY 3HAY€Hb MOXUOKHU € JIOMYCTUMUMU:
a) 30 %;

0) 6inbie 50 %;

B) MeHIie 5 %;

r) 75 %.

12. TBepKEeHHSM KO TeopeMH BUCTYyIA€ Take: «CepeaHe 3Ha-
YEeHHS yCI1X BUOIPKOBUX CEPEAHIX € CepeaHIM 3HAUYEHHAM IeHepaabHO1
CYKYITHOCTI»:

a) LeHTpaJlbHa TPaHUYHA TEOPEMa;

0) OCHOBHA TeopeMa CyKyITHOCTI;

B) LIEHTpaJbHA TEOpEMa reHepalIbHOI CYKYITHOCTI;

I') OCHOBHA I'€HepaJibHA Teopema.

13. Ha3BiTh NOMMIIKH, sIKI BAHUKAIOTH 1] 4ac BUOIPKOBOIO CIIOC-
TEPEKEHHSI YEPE3 HECYLIBHICTh PeeCTpallii JaHUX 1 HOPYILICHHS PUH-
IIUIIB BUMAAKOBOCTI BIIOOPY:

a) penpe3eHTaTUBHOCTI;

0) BUIIAJIKOBI;

B) CUCTEMATHYHI;

T') peecTpaiiii.
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PO3/IIII 2
OCHOBU CTATUCTUYHOT O
AHAJII3Y JAHUX

2.1. BidyanibHe npeacTaBJIeHHs PO3MO/IiJIiB

BizyanbHe npencTaBieHHs pe3ysbTaTiB Ja€ MOKIIMBICTh BIIAIOBIC-
TH Ha TaKi 3alTUTaHHS

1. Sxi 3HaYeHHS TUMOBI JJIs IIbOTO HAOOPY JaHHUX?

2. 5k BUPI3HSIOTHCS MikK CO0010?

3.Uu CKOHIIEHTPOBaHI1 JaHi O1JIs1 IKOTOCh THUIIOBOTO 3HAYCHHS ?

4. SIxuil XxapakTep Mae 1151 KOHIICHTpaIlisl TaHuX ?

5.Yu oaHaKoBUI XapakTep 3aTyXaHHS JJIsi MAJIUX 1 BEJIUKUX 3HA-
YEHb?

6.Yu € B iboMy HA0OP1 TaKe 3HAUYCHHS, SIKE 3HAYHO BIJIPI3HAETHCS
B1JI 1HIIIMX, 1110 TOTPEOye creliaibHOT 00pOOKU?

/.Yu MOXHa 3a3HAYMTH, 1110 1€ B LIJIOMY OAHOPIAHUN HAOIp YU
BUPA3HO BUIUISIETHCS HASIBHICTh TPy’

Pi3H1 3HaY€HHS BIACTUBOCTI (BUMAJKOBOI BEIUYMHU X) HA3U-
BAaOTh BapiaHTaMu (ITO3HAYAIOTh iX "epes x).

[lepinii KpOK 10 OCMUCJIEHHSI CTATUCTUYHOIO Marepiany — 1€
MOTO BNOPSAAKYBaHHS, PO3MIIICHHS BaplaHTa y MOPSIKY 3pOCTaHHS
(cmamaHHs), TOOTO PAHKMPYBAHHS.

AJte 11 BUBYEHHSI 3HAYHOT KIJTBKOCTI TaHUX 1IBOTO 3aMaJio. Tomy
pO30MBaIOTh BapiaHTHU HA OKPEMI IHTEPBAJIU, TOOTO MPOBOIATH IXHE
TpyITyBaHHS.

KinbkicTh 1HTEpBaJIB m BapTO OpaTh HE JAOCHUTH BEJIMKUM, 1100
HicIis TPYIyBaHHS Psifi HE OYB TPOMI3JIKUM 1 HE 30BCIM MalluM, 11100 HE
BTPATUTH OCOOJMBOCTEHN PO3IMOLITY I[1€1 BIACTUBOCTI.

Bianosigno g0 ¢gopmyaun Crepaxeca KiUIbKICTh 1HTEpBaTiB
m=1+3,322Ig n, a Beimunna intepBany (inTerpajibHa pizHuIs,
HIMpUHA THTEPBATY):

Xinax ~ Xpmin

k = ,
1+3,3221gn

7€ Xmax — Xmin — PI3HUIS MK HaWOUIBIIMM 1 HAMMEHIIIUM 3HAYEHHSIM
BJIACTHBOCTI.
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Uucna, K1 NOKa3yl0Th, CKUIBKH Pa3iB 3yCTPIYalOThCS BApIaHTH 3
[[LOT'O 1HTEPBATY, HA3UBAIOTHCS YACTOTAMM (IT03HAYAOTHCS Ni), a BiJI-
HOIIICHHS iX J0 3arajbHO1 KIJIbKOCTI CIIOCTEPEKEHb — YACTOCTAMHU a00
Bi/IHOCHUMH 4aCTOTaMH, T00TO W, = N

n

YacToTu 1 4aCTOCTI HA3UBAIOTH BaraMm.

CyMa BITHOCHHMX YacTOT JIOPIBHIOE OJIMHUIII.

N, M _MAn,+.+0,

n
W, +W, +...+W, =L +—=+
n n n n

=1

CyKynHICTh 3HAYEHb BJIACTUBOCTI, 3aMUCAHUX Y MOPAJKY 3pOC-
TaHHS HA3UBAIOTh BapialliHHUM PAAOM.

CTaTHCTUYHUM PO3MOA1I0M BUOIPKHU HA3UBAETHCS TIEPETIIK Ba-
PIaHTIB, IO CIOCTEPITralOTHCS, PO3MILICHUX Y MOPSAJIKY 3pOCTaHHS Ta
BIIITOBIIHUX 1M YaCTOT; BIIHOCHUX YaCTOT.

I1i1 yac BUBUYEHHS BapiallliHUX PSAJIIB MOPSI 3 MOHITTSAM YaCTOTU

Hak

BHUKOPHUCTOBYETHCA ITOHATTA HAKOITMYECHO1 YaCTOTHU ( n; ), sIKa IIOKAa3Ye€,

CKUIBKH CITIOCTEPITaliOCh BAP1aHTIB 3HAYCHHSIM BJIACTUBOCTI, MEHIIIUX X.

BigHomenHs HakommdeHoi yacTotu N mo 3aranpHOT KiTbKOCTI

CHIOCTEPEKEHD N HA3UBAETHCS HaKoMuueHoo yacricrio W,

HaxonuueHi yacToTu (4acToCTi) MepeOyBaroTh JJIsl KOKHOIO 1H-
TepBajy IMOCIIJIOBHO JOJaBaHHAIM 4YacTOT (YacTOCTEH) yCiX Iomepe-
HIX 1HTEpBaJiB, BKIIOYAIOUH LIEH.

Ipukaan. Pesynsratu 20 cioctepekeHb HaJl KIJTbKICHOIO BJac-
TUBICTIO T€HEPAIBHOI CYKYITHOCTI 3anucani B Tadui 2.1.

Tabnuusa 2.1
Buxinni nami
X 2 6 10 12 14
n 1 5 7 3 4

n = 1+5+7+3+4=20 — 06’em BUOIpKH, BITHOCHI YACTOTH:
1 5 7 3 4

W, =—; =—; Wy=—=—; Wy=—;W5=—=
17207 727 20’ 3 47207775 T 20

=
(Tabun. 2.2).
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Tabnuns 2.2
IIpomixHi po3paxyHKHu

X 2 6 10 12 14
N, 1 S5 7 3 4
20 20 20 20 20

JIns 3aiadHHs BapialliftHOTO Psily NOCTaTHHO BKAa3aTH BapiaHTH 1
BI/IOB1/THI iM 4aCTOTH (4acTOoCTi) a00 HAKOIUYEH]1 YaCTOTH (4aCTOCT1).

Bapiauiiinuii psin Ha3WMBae€TbCSA NUCKPETHUM, SKIIO OYIb-sKi
MOro BaplaHTH BIAPI3HAIOTHCS HA CTATY BEJIMUUHY, 1 HETIEPEPBHUM (1H-
TEPBAJIbHUM), SIKIIIO BaplaHTU MOXKYTb BIAPI3HATUCH OJTHA BiJ OJTHOI Ha
SK 3aBTOJTHO MaJTy BEJINUMHY.

Hexaii HeB1JIOMO CTaTUCTUYHUM PO3IOJILIT KiJIbKICHOT BJIACTUBOC-
T1 X. BBeieMo mmo3HaueHHs: Nj — KUIBKICTh CIIOCTEPEKEHb, ITiJ] Yac SKUX
CIIOCTEPIrajaucs 3HaUCHHS BJIACTUBOCTI X MEHIIIE X; N — 3arajibHa KiJib-
KICTh CIIOCTEPEKEHb.

BinHocHa gactoTa Ni/n € GyHKIIS BiJ X, TOOTO Y pa3i 3MiHHU X 3Mi-
HIOETHCA 1 QyHKIIA. OCKUIBKH 151 (DYHKIIISI OTpUMaHa JTOCTITHAM IILISI-
XOM, TO 11 HA3UBAIOTh EMIIIPUYHOIO.

Emnipununor ¢pynkuiero po3noainy (pyHKIiew0 po3noaity Bu-
Oipku) Ha3uBarOTh QyHKIIIO F*(X), dka BU3Hayae Ml KOKHOTO 3HA-
YeHHs X BIIHOCHY YaCTOTY TOTO, IO BJIACTUBICThH (BUIIAJKOBA BEJIH-

HakK
n.

o * -
ypHa X) NpuiiMe 3HAYEHHS, MEHIIE 3adaHoro x. (X)—T,

F*(x)=W(X < x)=W"*

Ha Bigminy Big emmipuyHoi Gyskmii po3noginy F*(X), iHTerpa-
TpHY GYHKINIO po3moaury F(X) Ha3WBarOTh TEOPETUYHOIO (PYHKITIETO
PO3IOALTY.

BiaMiHHICTE MiK €MIIPUYHOIO Ta TEOPETUIHOIO (PYHKIIISIMH PO3-
MOJTUTY 3aKJTaJIAETHCS B TOMY, IO TeopeTnyHa (yHKIlis F(X) Bu3HaUae
JUTs1 3HAYEHHS X UMOBIPHICTh noAil X < x, a emnipuyHa (QyHKI[IS BU3HA-
Jae BiJIHOCHY YacTOTY ITi€i X MO/Iii, ika mopiBHIOE F*(X).
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BaacTtuBocTi eMnipu4Hol PyHKIILII:
1) 3HaveHHS eMIipUYHOT PYHKIIT Hasexkarh Biapisky [0; 1];
2) F*(X) — HecrmagHa (yHKIIIS,
3) SKIIO X1 — HAMMEHIIEC 3HaYCHHS BJIACTUBOCTI, SIKa CIIOCTEpira-
€TBCA, a Xk — Halbinbmre, To F*(x1) = 0 mpu X <X, i F'(x,)=1 npm
X > X, |

s rpadigHOro 300pakeHHs BapialliiHUX PsiJiiB Hal4acTIIIe BU-
KOPUCTOBYIOTh MOJITOH, TICTOrpaMy, KyMYJISTUBHY KPUBY.
3HaYEHHsI BaplaHT Ta 4acTOT a00 BIJIHOCHUX YaCTOT MOKHA PO3T-
JSJIATH SIK KOOPJIUHATH TOYOK.
My (x1, 1), My(x3,m3), o) Moy (X, )
abo
M, (6 W), M (6 W, ), ey M (%, W)

ITosiroHOM 4acTOT HAa3UBAIOTh JAMaHy, BIAPI3KHU AKOI 3’€JIHY-
10Th TOUKH(X1, 1), (X3, Ny), ..., (X Npy).

Ilo1iroHOM BiZHOCHMX YACTOT HA3MBAIOTH JaMaHy, BIAPI3KHU
akoi 3’ ennyrots Touku(x,, Wy), (x,, W5), ..., (o Wi).

[Toiron 4acToT Ta 4aCTOCTEN € aHAJIIOTOM HIUILHOCTI HMOBIpHO-
cteit. Jlmsa moOymoBH TONITOHY YacTOT HA OCi aOCIUC BIAKIAAAIOTh
BapIaHTU Xk O3HAKU X, a HA OCl OPJMHAT — BIANOBIIHI iM YaCTOTH.
YTBOpEH1 TOUKH 3’ €IHYIOTh BIIP13KaMHU MPSIMUX 1 OJIEP>KYIOThH TOJITOH
yacToT. [Toniron, sik npaBuio, CIyrye st 300paKeHHsS] JUCKPETHOTO
BapialliitHOro psay.

Ipuknaa. Y pesynbrari BUOIPKM OJIepXKalud Takl O3HAKU:
—-3;2;-1;-3;5;-3 (Tabxa. 2.3). [IoOyayBaTH MOJITOH YacCTOT 111€1 BUOIPKH
(puc. 2.1).

Tabnuis 2.3
Buxigni gani
X 3 1 2 5
n 3 1 2 1

BaxxnuBicTh eMnipuyHOi PYHKIIIT pO3MOALITY BUOIPKH B TOMY, 1110
BOHA CITYTY€ JJIsl OIIIHKU TEOPETUYHO1 (DYHKITIT PO3MOA1TY T€HEepaIbHOI
CYKYITHOCTI.
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IHpuxaan. [ToOyayBatu emmnipudHy GyHKIIIO 32 JAHUMU BUOIPKU
(Tabm. 2.4).

—

Puc. 2.1. ITosiron 4yacTor BUOIPKOBOI0 00CTEKEHHHA

Tabmus 2.4
Buxiaui nani
3HauCHHS BJIACTUBOCTI, SIKa CIIOCTEPITaeThCs 2 6 10
YacToTy 3HAYCHB, SKi CIOCTEPITAIOTHCS 12 18 30

O6’em BubOIpku 12 + 18 + 30 =60 = n.
Hatimenine 31 3Hauens 2, Tomy F*(2) = 0.

X < 6, a came X = 2 ciocTepiraiock 12 pa3, Tomy F*(6)= % =0,2.
3nauenHs X = 10 cnoctepiramocy 12 + 18 = 30 pasiB, Tomy

F*(lo)z% =0,5.

Ockinbkn X > 10 HaiiGinbwe 3i 3Hauens, To F (x>10)=1
(puc. 2.2).
0, npu X< 2;
0,2, npu 2<x<6;

F*(x)=
0,5, npu 6 < x<10;

k1, npu X >10.
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v

I
0 2 6 10 X
Puc. 2.2. Emnipuyna ¢pyHkuisa BuUOipKOBOro o0CTe:KeHHS

I'icrorpaMoro 4acToT Ha3UBAIOTh CTYyNIHYATYy QIrypy, sSKa CKJa-
JAETHCS 3 MPSIMOKYTHHUKIB, OCHOBAMH SIKMX € YACTKOBI IHTEPBAJIX Bapi-

aHT JoBXHHOI0 N =X, —X,;, a Bucotu fopiBHIOIOTL (N, /h) wacroram
a00 yacTocTIM N, (Wi) iHTepBaiiB. I'icTorpama — 11e CTOBITYUKOBA Jia-

rpamMa 4acToT, a HE TaHuX!

SIKo 3’€AHATU CEPEeIMHU BEPXHIX OCHOB MPSIMOKYTHHKIB BIIpi3-
KaMH MPSAMOIi, TO MOKHA OTPUMATH MOJITOH TOTO K PO3MOJILTY.

[1noma npIMOKYTHHKIB FCTOrpaMU 4YacTOT JIOPIBHIOE 00’ €MY BHU-
OipKH, a TIIOoIIA TICTOTPaMH YacTOCTeW — oauHuIIl. ['icTorpama ciyrye
TUTBKU JJIs1 300paKeHHS IHTEPBAJIbHUX BaplallliiHUX PSIIB.

J1J1s TOOYI0BH TiCTOTpAaMU 9acTOT MPOMINKOK BapiaHT [Xmin; Xmax],
TOOTO BiJ HAMMEHIIIOTO 3HAYEHHS Xmin OO Xmax , AUIMMO Ha JEKUIbKa
BiJIpi3KiB OJHaKoBOi qoBkUHHU h. ITOTIM BiipaxoByeEMO CyMy 4YacTOT
TUX 3HAYEHb BapiaHT O3HAKHU X, SK1 HAJIEKaTh KOKHOMY 3 OJICpKAHHUX
BIJIPI3KIB.

Sxmio B K-My Biipi3Ky KiTbKICTh BapiaHTIB, IO CITOCTEPIraiu 3
ypaxyBaHHSIM iX 4acTOT, JOPIBHIOE Nk , TO OYIYIOTh NPSIMOKYTHUK [,
OCHOBOIO sIKOT0 Oye K-uii Bijipizok JoBxkHHOO h , a Bucororo — ni/h.

Hpuxkaaa. Marwuu po3nodia o3Haku X BuOIpku (Tadm. 2.5),
MoOyyBaTH TICTOrpaMy 4acTOT IOTO po3noAiay (puc. 2.3).
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Buxigni nani

Tabaung 2.5

Xk -2

1

2

7

8

Xmin = —2 o Xax = ! ‘[Xmin : Xmax] =9 OTUHUIIB, h= % =2,25

(Tabm. 2.6).
Tabmunsa 2.6
IHomikHi po3paxyHKu
Binpizku qOBXKUHH [-2;0,25] | [0,25; 2,5] [2,5; 4,75] [4,75; 7]
h=2,25
KinekicTs 3HaueHb Nk 9 15 6 9
II11pHICTS YaCTOTH 4 20 8 4
nk/h 3 3 3
A
Ny
h
20
3
8
3 U P
6 SN R
3
-2 0,25 2,5 4,75

Puc. 2.3. I'icrorpama BudipkoBoro o6cre:keHHs

Hpukaaa. HeoOXigHO BUBUMTH 3MiHY MPOJYKTUBHOCTI Ha O/]I-
HOTO pOOITHHMKA MEXAaHIYHOT'O 1I€XY B 3BITHOMY pOLll MTOPIBHSHO 3 MO-
nepeaHiM. OTpumaHo Taki AaHl npo po3noaun 100 podounx mexa 3a
MPOAYKTUBHICTIO B 3BITHOMY polii (y MPOILEHTAX JI0 TONEPETHBOTO).

97,8; 97,0; 101,7; 132,5;... ;142,0;104,2; 141; 122,1.
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Po3B’s13aHHA. PaHXXupyeMo BapiaHTH:
Xmin = 97,0; 97,2;...; Xmax = 142,0; n=100.
Xmax — Xmin 142 — 97 45
k=1 +3,322lgn  1+3,322-2 7,644
3a TMOYATOK TMEPIIOTO PEKOMEHAYIOTh OpaTu BETUYUHY
Xnouw™ Xmin _5297 - 2294 ( %)

3rpynoBaHui psij IPEeACTAaBUMO y BUTIIsAL Tabmui 2.7.

=589%; k=6 %.

Tabnuus 2.7
IIpomixHi po3paxyHKH NPOAYKTHBHOCTI Npaii 0JHOT0
POOITHUKA MEXaAHIYHOIO LEeXy

Ne | IIpoaykrus- | Yacrora YacricTh Haxonu- Haxkonu-
3/m HICTB Y (KLIBKiCTH (mosst YyeHa YyeHa
3BiTHOMY poOOiTHH- poOiTHH- 4yacrora 4acTicTh
poui B KiB) KiB) n/‘ W n'
MPOLEHTAX n, W= i n
10 TonepeN- ''n
HbBOI'O X
1. 94-100 3 0,03 3 0,3
2. 100-106 7 0,07 10 0,10
3. 106-112 11 0,11 21 0,21
4, 112-118 20 0,2 41 0,41
S5. 118-124 28 0,28 69 0,69
6. 124-130 19 0,19 88 0,88
7. 130-136 10 0,1 98 0,98
8. 136-142 2 0,02 100 1,00
> 100 1

Bapiatiitnuii psii € CTaTUCTUYHUM aHAJIOToM (peati3alli€ro) pos-
MOy BIACTUBOCTI (BUIAIKOBOI BETUYUHU X). Y IbOMY CEHC1 TOJIITOH
(ricrorpama) aHaJIOT1YHUI KPUBIA PO3MOALLY, a eMImipudHa (QyHKIS
po3noauty — GyHKIIT po3MoAiTy BUNIAAKOBOI BeIMUMHU (puc. 2.4).

KyMyJIATUBHOI0O KPHBOK HAa3WMBAETHCS KPUBA HAKOMUYEHUX
qacToT (4yactocTel) (puc. 2.5).
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['icrorpama
30 40,3

—————

2 0,2 I =
y |

: [loniron
10 10,1 | | /
|
I

= f‘_ | ‘{—**T ’/A

94 100 106 112 118 124 130 136 142 X %

Puc. 2.4. I'ictrorpama npoaAyKTUBHOCTI mpaui 0AHOr0 poodirT-
HUKA MEXAHIYHOTI'0 [eXy

JIis AUCKPETHOrO PAAY KaMyJIaTa Ma€ BUIJIS JaMaHoi, siKa 3’ €I
Hy€e TOukH (x;; Ni") abo (x;; Wi"9),i=1,2,....m.

ni A W m

Me=~1199

v

T I I I
124 136

Puc. 2.5. Bizyaqizauiss KyMyJATHBHOI 4aCTOTH

JIJist IHTepBaJIbHOTO BapialliiHOTO sy JiamMaHa MOYMHAETHCS 3
TOYKH, a0CIKca AKOi JOPIBHIOE MTOYATKY NMEPIIOTO iHTEpBALY, a OpAU-
HaTa — HAKOIMWYEHIN 4acTOTi (4acTOCTi), sfika JOpiBHIOE HYtO0. [HI
TOYKH ITI€T JaMaHO1 BIJMTOBIIAIOTh KIHIIM 1HTEPBAJIIB.
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OCHOBHOIO METOI PO3POOKH MPOrpaMHOro npoaykry SPSS € 00-
poOKa BEIMKUX MACHBIB JAHUX, OTPUMaHUX Yy MPOIEeCi MPOBEIACHHS
aHKeTyBaHHs. Y TaOJMIN HABEICHHUH MPUKIIAJ 3aCTOCYBAaHHS 4acTOT Y
PI3HUX IIKaJIaX BUMIpIOBaHHS (Tad:. 2.8).

Tabanis 2.8
Buau mkanua
HominajabHa mkasa \ ITopsiakoBa mIKajIa \ InTepBasbHa mIKAJIA
3Ha4yeHHS 3MIHHOT
Perion nmpo>xuBaHHS B O1iHKa CHOr'0IHI1 BikoBa mikaia
VYkpaini MaTepiaJibHOTO CTaHy
ciM’1
Kareropiss | Yactora | Kareropis Yacrora | Kareropis Yacrora
Hentp 622 I[OCI/ITE; 8 18-29 368
rapHUAN
I1liBneun 302 I"apHuii 100 30-39 342
Cxin 386 Cepenniit 706 4049 301
3axin 491 IToranuit 706 50-59 307
X X 3Ha‘IHOv 224 60 u cra- 487
ITOTaHUH pIie
X X He mosxy 57 X X
BiAIIOBICTH

3B1/ICM MO>KHA HaJIaTH XapaKTEPUCTUKY BUJIaM IIKaJI:

— HOMiHAJbHAa 3aCTOCOBYETHCS JUISi BUMIPIOBAHHS SKICHUX
O3HaK 00’e€KTa JOCHiIKeHHd. [ mpoBeneHHs po3paxyHKIB KOXKHIN
BJIACTUBOCTI O3HAKH HAJAE€THCS BIAIIOBIIHUM KO, SIKWH JTO3BOJISIE BlJI-
PI3HATH OJIHE 3HAUCHHS BiJ 1HIIIOTO;

— TOPSJIKOBA 3aCTOCOBYETHCS JIJIsl OLIIHKM BJIACTUBOCTEM O3Ha-
KM, 1110 MICTUTBCSI HA PI3HUX PIBHSIX BIJHOCHO OJWH OJHOrO. J{Jist TIpo-
BEJICHHSI PO3PaxyHKIB KOAYBaHHS MPOBOJUTHCS 32 MIPOIO 3POCTAHHS
a00 cragaHHs BIACTUBOCTEMN;

— 1HTepBajJbHA JI03BOJISIE MPOPAHKYBATH BUMIPIOBAJILHY BJlac-
TUBICTHb 1 BU3HAYUTH, Ha CKUILKH OJUHHUIIL OlIbIIE YU MEHIIE MIC-
TUTBHCS B PI3HUX 00’ €KTaX.

Ipuxknaaa. [ToOynoBanuii po3noais BiIMIOYMBAOYMX HA MOPI 3a
KUTBKICTIO JTHIB (X) (puc. 2.6).
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2-3 45 6-7 89 10-11 12-13 14-15 16-17 18-19 20-21 22-23 24-25

Puc. 2.6. Po3noais BiAOYMBAKYMX HA MOPi 32 KiJbKICTIO
JHIB

Bucrogok: po3moJiiyl Ma€ Ha3BY <«JABOTOPOMIT BepOIIO1», OTPiO-
HO po30uTtu naui Ha ABl rpynu (1 rpyma —Big 2 no 13, 2 rpyna — Bia 14
70 25 mHIB) 1 aHATI3yBaTH iX OKPEMO.

BizyanpHe npeacTaBieHHs po3noauTy 3a nomnomororw SPSS nae
MOXJIUBICTh OTPUMATH PO HHOTO SAKICHY 1H(HOPMAILIITO.

Ipukaan. [To6ynoBanuii po3noaisl PECIOHACHTIB 3a KiTbKICTIO
0ci0, mpoxuBar4IuX pa3zoM (x) (puc. 2.7).

— HopaanoHos

600,01 Cpepnee = 2 9027

CTanpapTHOS OTENOHEHWE
500,07 /\

4000

/ \

=] 24808
M=12593

Yacrora

200,07

-]
c \x—\J

0,0 T T T T |
00 2.00 4,00 &,00 & .00 10,00

Puc. 2.7. Po3noaisi pecnoHIeHTIB 32 KiJIBKICTIO 0Ci0, sIKI Npo-
JKUBAIOTH Pa3oM
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Bucnoeox: 3 onutanux 1 593 pecnoHAEHTIB y cepeaHbOMY IPO-
xuBae 3 ocobu. Haiibinpliiie 3 onuTaHuX MaroTh 2 YJICHIB POAUHU, HAll-
MeHiie — 8. [IpucyTHiii HOpMalbHUI PO3MO/1I 3 HE3HAYHOIO MPABOCTO-
POHHBOIO aCUMETPIEIO.

2.2. Iloka3HUKH LEHTPY PO3NOALTY

Cepenne 3HaueHHsi (Mmean) — piBHE cyMi BCiX 3Ha4YeHb PO3IIO-
JITY, TIOJIJICHE Ha TXHIO KIJIBKICTb.

BubipkoBe cepeHe Ha3UBAETHCA CEPEIHIM aprUPMETHUHUM BUOIP-
KW, TOOTO CyMa BCiX 3Ha4Y€Hb BUOIPKH, MOJIJICHA HA 11 KUTBKICTB:

=25,
n

e ) x, — CyMa BCiX 3HaueHb BUOIpKH, N — 00’ €M BUOIPKH.

Mony 1 MealaHy Ha3UBaKOTh CTPYKTYPHUMHU (TIOPSIAKOBUMU) Ce-
pEeIHIMU.

Meoiana — 3Ha4Y€HHS 03HAKH, SIKE€ MICTUTHCA MTOCEPEIUHI BIOPSI-
KOBAHOTO 11010 3pOCTaHHS BaplalliiiHOTO psAly. 3HAUYCHHS MEIaHU JJIs1
IHTEpBAJILHOTO BaplallliiHOTO psIy; 1€ BaplaHTa, sKa MpUMaJaEe Ha
CEepeIMHY YIOPSAKOBAHOTO Sy PO3MOLTY 1 JIJTUTh KOO Ha JB1 PiBHI
3a 00CSIrOM YaCTUHH, OOUUCITIOTH 32 (POPMYJIOLO:

ne Me —MeniaHa; Xo — HHKHS MeXa MeIIaHHOT0 iIHTepBaity; N — mupuHa

MealaHHoro 1HTepBaiy; ) f — cyma gactot; S — KyMVYJIITUBHA 4Ya-
s > -1

fme

CTOTa MepeaMeianHoro intepBainy; f —— dacTtora MeaiaHHOro 1HTEP-

me
Bally.

JIns BU3HAUYCHHS MEAlaHU BUKOPHUCTOBYIOTh KYMYJISTHBHI 4ac-
TOTH a00 YaCTKH.
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VY nuckpeTHoMy psijil MeaiaHOw Oyie 3HaUEHHS O3HAKH, IS SIKO1
KyMYJISITUBHA YacToTa (CyMa HarpoMaJyKeHUX 4acTOT) JAOPIBHIOE a0o
MEPEBUIILYE MOJOBUHY CYMH BCiX 4acTOT.

Mooa — 3Ha4Ye€HHS 03HAKU, 1110 HAWOUIBIII YaCTO 3yCTPIYAETHCS Y
pSIl PO3MOALTY; HAMMOIIUPEHIIIe 3HAYEHHSI 03HAKHU, TOOTO BapiaHTa,
SKUM y sl pO3NOALTY MAa€ HAMOLIbIY 4acTOTYy, PO3PaxOBYETHCS 3a
TaKow (HOPMYJIOH:

f —f
M =X, + h . o0 Mo ’
i ’ (fmo - fmo—l)+ (fmo - fm0+1)

ne Mo — wMoma; Xo — HHXHS MeXa MOJAIBHOIO I1HTEPBAIY;
fmo, fmo_l, fm0+1— 4acTOTH (BIJTHOCHI YaCTOTH) MOJAJIbHOTO, HEPEIMO-

JAJIBHOTO, MICIIMOJaIbLHOTO IHTEPBAIB, BIAMOBIAHO; N — MOBXKKMHA 1H-
TepBAly. Y AUCKPETHOMY psJii PO3MOALTY MOJAJbHE 3HAYEHHS
O3HAKH 3HAXOAATh Bi3yaJabHO 3a HAHOLIBIIIOI0 YaCTOTOIO (YACTKOIO).

3ajeXHO BIJl BUAY JAaHUX MOXKHA PO3paxyBaTH Takl IEHTPU PO3-
noziIiB (Tadm. 2.9).

Tabomuis 2.9
3acTocyBaHHSI BUMipPiB OCHOBHOI T€HJAEHIIIl 32 BUAAMHU 3MiHHUX

Tumnose 3nauenns | Howminanehi nani | Ilopsiakosi gani | IHTepBanibHI gaHi
Mogaa ° ° L
Meniana ° °
Cepenne °

Jl1s1 aHam13y 3aKOHOMIPHOCTEH PO3MOAiTy BUKOPUCTOBYIOTH Ta-
KO>K KBaHTHJI1, JEIHAI1 TOIIO.

Hpuxaaa. [IpoeneHo po3moia MiANMPUEMCTB 33 PIBHEM BUTPAT
Ha peksiamy (Tadi. 2.10):

38



Ta6nuus 2.10
IIpomixkHi po3paxyHKH BUTPAT MiANPUEMCTB

I'pynu mignpuemcrs 3a | Kiabkicrs | Cepenuna KymyasaTus-
PO3MipoM BHTpPAT, THC. nixnpu- inTep- X f, Ha YacTKa,
rpH emers, f, | Bamy, X S,
70 5 17 4 68 17
o7 39 6 234 | 56 (17 + 39)
7-9 51 8 408 107
9-11 42 10 420 149
11-13 29 12 348 178
13-15 15 14 210 193
15 1 Gunbiie 7 16 112 200
Pazom 200 X 1 800 X

X =1800/200=9 THC. IPH y CepeAHbOMY OJHE MiPHEMCTBO
BUTPAYa€ Ha PEKIIAMY.
Haii6inpury wactoty mae inrepsan 7-9, f =51 mmupuna intep-

Bajly 2, HIOKHS Meka X =/, IepeIMOIalibHa YacToTa fmo_l =39, mic-

namonaneHa yactota f ., =42,
51-39
(51-39)+(51-42
(HAOIBII MOIIMPEHUN PIBEHb BUTpAT cepej MiANPUEMCTB Ha
peKamMmy CTaHOBHTH 8,1 THC. TpH).

M,=7+2- )=8,1TI/Ic.rpH

IMosnoBuna obesry cykymaocti 0,5 f, =0,5-200=100 npuna-
1

nae Ha inTepsan 7-9 3uacrororo f =51, xymynaTuBHa yacToTa IEpen
MeJ[IaHHOTO IHTepBaily S, , =56, Toal (II0JI0BMHA M1ANPUEMCTB BUTPaA-

gae 10 8,7 TUC. TPH, 1HIII MEHIIIE HiXK 8,7 THC. TPH)

Me :7+2'1005—156:817 THC. I'PH.

S0 HalOIbIY YaCTOTY MarOTh JIBa 3HAYEHHS O3HAKU, BUOIp-
KOBUM pO3IOJILJT HA3UBAETHCA OIMOAIbHUM.
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2.3. XapaKkTepuCTHKA Aiana30Hy Po3MmoaiTy

CepenHsa BeIWYMHA MOKE OyTH OJIHAKOBA y PI3HUX 3HAYCHHSX
(Tabm. 2.11).

Taomunga 2.11
Ipuxaaam BapianiiHuX psiaiB

IToxa3Huk I 11 111
99 90 1
100 100 100
101 110 199
Cepenne 3HAUCHHS 100 100 100

Bucnosok: yci Tpu psiiu MatoTh OJHAKOBE CEPEIHE 3HAUECHHS, IPH
IbOMY NEPUIUN psiFi Ma€ HaMEHIIIe BIIXWJICHHS 3HAYEHb BlJ cepell-
Hboro (1), a TpeTiii HaitO1IBIIE (99).

Bapiauyin — ue MiHIUBICTb (KOJMBAaHHSA) 1HAUBIAyaIbHUX 3HAYEHb
O3HAKU CYKYIHOCTI, TOOTO BUMIPIOBaHHSI CTYEHS KOJIMBAHHS O3HAKH.

Xapaxkmepucmuku eapiayii: THTEHCUBHICTb CTPYKTYPHHUX 3PY-
II€Hb, MIJILHICTh B3a€MO3B’ A3KIB COI1aJbHO-CKOHOMIYHHX SBHIII, TOY-
HICTh pe3yJbTaTiB BUOIPKOBOTO OOCTEKEHHS.

JI1st BUMIproBaHHS Bapiallli BUKOPUCTOBYIOTh a0COJIFOTHI Ta Bi/I-
HOCHI IMOKa3HUKU Bapiallli:

— a0COoIOTHI MOKa3HUKH: PO3Max Bapilallii, CEpeHE JIHIIHE Ta
cepeIHE KBaJpaTUUHE BIIXUICHHS, TUCTIEPCis;

— BIJJTHOCHUMM TOKa3HMKAMHU Bapiallii € Koe()IieHT OCIUIALIT,
JHIMHUHT 1 KBaIpaTUYHUN KOe(ILIEHTH Bapialli.

Po3max eapiauii (R) — 1e pizauns Mixk MakCUMaJIbHAM 1 MiHiMa-
JbHUM 3HAYEHHSAM O3HaKH: R=X_ —X . .

Cepeone nininine 8i0XuieHHa — CEpeIHIN 3 MOJYJIIB BIAXUJICHB:
— JUIsl TeHEPaIIbHOI CYKYITHOCTI:

m n

xj—x‘-fj i ij—x‘
,a00 | =L——— — He3Ba)KeHa CcepeIHs.

5 “

[
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— JJ1s1 BUOIPKHU:

Cmanoapmmue sioxunennsn (Standard deviation) — xopiab kBaipa-
THHH 3 TUCIIEPCIi:
— JIJIs1 TeHEPaJIbHOT CYKYITHOCTI:

— HC3BAKCHA CCPCAHA,

Jlucnepcia — cepeaHiii KBaapaT BiaXUIEHb:
— JUJI T€HEPaIbHOI CYKYITHOCTI:

, ZT:(XJ'_)_()Z fj — z“::(xj_i)z

o = =X2—x,a60 ol=1r -

>, "
D)’

n—1

— J1g BUOIpKU: S 2 =

Koeghiyienm ocuunauyii — xapakTepu3ye BIJTHOCHY Bapiallito
KpaiHiX 3Ha4€Hb 03HAKU HABKOJIO CEPEAHBOI: VR=§ -100 %.

Koeghivienmu eapiauii:

— JHHIUHUI — XapaKTEPU3YE CIIBBIHOIICHHS CEPEIHHOIO JiH1H-
HOTO BIJIXWJIEHHS O3HAKU Ta ii CepeIHbO1 BEIIMUNHMU: VE% 100 %;

— KeaopamuuHuil — XapaKTEPU3YeE CIIBBIIHOIICHHS CEPEAHBOTO

KBaJpaTUYHOTO BIIXUJICHHS O3HAKH Ta ii CepeHbOI BETUINHU:

V. =2.100%,
X
O1iHKa CTyTeHs Bapiallii:
V<15 % —cnabxka, VBix 15 mo 33 % — cepenns, V > 33 % cunbHa.
VY KoMepIiiHIi TisJIbHOCTI XapaKTEpU3ye pU3HUK, MOKAa3ye, HACKI-
JbKH HEBU3HAYCHOIO € CUTYAIisl.
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Ipuknaaa. BuzHauutu kanauaaTypy 3a BIKOBOIO O3HAKOIO, sIKa
MO3K€e MPETEHIyBaTU Ha KEPIBHY MOCay B yHIBepcuTeTi. BikoBa mikana
JiicCHUX 3aBimyBadiB Kadenp, JeKaHa 1 MOro 3aCTyMHUKIB OJHOTO 13
(dakynbTETIB HaBeAeHa B Tabui 2.12.

Tabmumsg 2.12

BikoBa mkaJjia kepiBHOTo ckjiaay pakyjabTeTy

<
= = X —— ==} n
: s | 5x | E B B
< @ 2 2 > 9
5 ) = s S
= = A =) o
=
1 54 6,3 6,3 39,69 32 1 1
2 32 15,7 | 157 | 246,49 39 1 2
3 43 47 47 22,09 42 2 4
4 39 8,7 87 75,69 43 1 5
5 45 27 27 7.29 45 2 7
6 42 57 57 32,49 54 1 8
7 42 57 57 32,49 61 1 9
8 45 27 27 7.29 74 1 10
9 74 26,3 263 | 691,69 X X X
10 61 13,3 133 | 176,89 X X X
Cepenne 47,70 | Veworo | 91,80 | 1332,10 X X X
3HAUYCHHA

Minimym (Minimum) — HaiiMeHIIIe 3HAYCHHS B pO3MOiii (B Ha-
IOMY IPUKJIal 32 pOKH).

Maxkcumym (maximum) — HaiOiIbIIe 3HAYCHHS B PO3MOIii (Y
HaAIIOMY MPUKIIAl 74 poKH).

Po3max Bapiarii: 74 — 32 = 42 poxku.

CepenHe niHIMHE BIIXUICHHS:

 Xx-x
P4 j ‘:91,80210’20.
n-1 10-1
Jucnepcis:
N —\2
Z(x.—x)
24 j :1332’102148,01.

n-1 10-1
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CranjgapTHE BIIXUICHHS:
S=+/5? =./14801=1217 .

KoedirieHT ociiusiii: VR=% 100 %=% 100 %=88,05 %.

b

Koedimientu Bapiarii:

— JIHIAHUEA: V, = L -100% = % -100% = 21,38% ;

12,17

1100 %= 477

X
— KBagpatuuHuu: V; = 100 %=25,51 %.

Rl

Meniana: mojioBUHa 00CATY CYKYITHOCTI: O,Si f,=05-10=5,
1

npuriajaae Ha 3HaueHHA 43 poku (y pas3i HemapHOTo yucia psiay 1e oysia
0 MeJiaHa), ajle HaIl PsAJ CKIAJAEThCA 3 HMapHOro uucia uieHi (8),

TOMY oOupaeThCs IBa cepelHi 3HAYECHHS Bap1aHTHU
_43+45

M

e

=44 poku.

[IporHo3He 3HAYEHHS CEPEIHBOrO BHU3HAYAEMO 32 JOMOMOIOKO
JOBIPYMX 1HTEPBAIB:

t-craructuka CtproneHTa s WMoBipHOCTI 95 % Ta 10 — 1 =9
CTYTEHIB CBOOOU JOPiBHIOE 2,26:

S 1217
E=t—>=226-"~'-8698
Jn J10

}—E<y<§+E
47,7—-8,698< u<47,7+8,698
39< <56,

BucHoBOK: cepenHiii Bik KepiBHOTO CKiiaay (akyJIbTETy CTaHO-
BUTH 47,7 pOKIB, IPU ILOMY KEPIBHY MOCAAY OYOJIIOE 1 32-piuHMil HAY-
KOBO-TI€JIJarOT1YHUM TepcOoHaNl (MiHIMAJIbHE 3HAY€HHs) 1 74-piuHuit
(MakcumanbHe 3HaueHHs ). [locagy Moxke 0OIMHATH MPETEHEHT Y Billl
39-56 pokiB, kUi BiAMOBIgae KBadiikaiiHIM BUMoraMm. Maemo 06i-
MOJJTLHUM PO3MO/iI, HANO1IBIIT BXKMBAHUM BIK KEPIBHOTO CKJIaTy 45 1
42 poxku. [TonoBuHa KepiBHOTO CKIIaay (haKyJIbTETy Mae€ Bik 10 44 poKiB
(Meniana), iHmIi — ctapuil. Po3max Bapiaiiii cranoBUTH 42 poku. CepenHs
TUIOBA (CYKYIHICTh OJHOpIJHA) Bapiailisi CTaHOBUTH 25,5 % (MeHIe

33 %).
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Ipukaaa. 3poOUTH NPOTHO3 y TeHEpaIbHINA CYKYITHOCTI BUTPAT
M1ATPUEMCTB Ta OLIHUTH pU3UKH (Tadm. 2.13).
Tabmuusg 2.13

IIpomikHi po3paxyHKH BUTPAT HiANPUEMCTBA

Burparnu, . KiabkicTh X — X ‘x. _)—(‘_ f (x. _;)2 (x. _)—()2 £
THC. TPH, X; | MINPHEMCTB, fj ! ) i i j
4 17 -5 85 25 425
6 39 -3 117 9 351
8 51 -1 51 1 51
10 42 1 42 1 42
12 29 3 87 9 261
14 15 5 75 25 375
16 7 7 49 49 343
Pazom 200 X 506 X 1848

CepeiHE 3HAYCHHS:
Yxf B 4-17+6-39+8:51+10-42+12-:29+14-15+16-7

X = = 9 THC. I'DH,
Yf 200 P
B e
I= . 2200 =2,53tuc. rp
2.1,
) Zl:(xj _X) i 1848
o’ = ~ =200 =9,24 Tuc. rpH,
2
1
Zm:(x. —>_<)2 f
o= [T =67 = [9,24=3,04 1yc. rpm.
2
o 3,04
E=22 =196 —042
Jn V200

x—E<pu<x+E
9-0,42< 1 <9+0,42
858< 11<9,42

V,=2-100 %z% 100 %=33,8 %,
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9

- 100 %=

]
X

BucHOBOK: y HacTynmHoMYy niepioi nmporuo3Hi Butpatu 200 mif-
MPUEMCTB CTAHOBUTUMYTH Bia 8,58 10 9,42 Tuc. rpH. [Ipu nupomy € pu-
3UKH, 10 BOHU OyAyTh OUTBIIMMHU, IPUCYTHSI CUJIbHA CTYIIHb Bapiallii
BIIHOCHO cepeaHboro (33,8 %).

V= 100 %=28,11 %.

2.4. Pi3HOBHIM Ta XapaKTePUCTUKH (POPM POo3MOaijiiB

3a GpopmMoro po3MOALIAIOTECS Ha OJHO-, IBO- 1 0araTOBEPIITMHHI.
HasBHICTh IBOX 1 OUIbIIIE BEPIIIMH CBIAYUTH PO HEOTHOPIIHICTD CYKYII-
HOCTI, TOEAHAHHS Y HiMl TPYIl 3 PI3HUMU PIBHSIMU O3HAKH. Po3moaiiu
AKICHO OJJHOPIJHUX CYKYITHOCTEH, SIK MPABUIIO, OJHOBEPILIVHHI.

Cepen OTHOBEPIIMHHUX PO3MNOJLIIB € CHMETPUYHI Ta aCUMETPUY-
H1 (CKOIII€H1), TOCTPO- 1 IJIOCKOBEPIIIMHHI.

Y cuMmeTpuyHOMY PO3MOALIlI PIBHOBIAJAJEHI BiJ LEHTpPA 3HA-
YEHHS O3HAKW MaloTh OJHAKOBI YaCTOTH, a B aCUMETPUYHOMY — BEp-
IITMHA PO3MOJUTY 3MimeHa. HampsiM acuMeTpii MpOTUIICKHUM HATIPAMY
3MIIIEHHS BEPIIMHHU. SKIIO BepIlIKHA 3MIIIEHA JIIBOPYY, TO LISl aCUMET-
pis IpaBOCTOPOHHS, 1 HABNaKku. ACUMETpPIsd BUHUKAE BHACIIAOK 0OMe-
’KEHO1 Bapiallii B OJHOMY HampsiMi a00 32 YMOBHM JOMiIHYBaHHS IpH-
YUHU PO3BUTKY, sIKa BEJI€ 10 3MIIIEHHS LIEHTpa po3noainy (puc. 2.8).

A A A

[IpaBocTOpOHHS Cumerpuynuit JliBocTOpOHHS
acuMeTpis PO3MOILIT acuMeTpis
(«XBICT» TIPaBOPYY) («XBICT» JIIBOPYHY)
A >0 A =0 A <0
X>M_ >M, x=M_ =M, X<M, <M,

Puc. 2.8. Bizyauizanist neHTpiB po3noaiiay (aogatox b)
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J11st BimoOpaskeHHsI HAOIMKEHOCT1 (POPMU PO3MOJILITY IO HOPMab-
HOTO BUJY ICHY€ JIBI OCHOBHI XapaKTEPUCTUKU: aCUMETPIis U eKCIlec.

Acumempin (SKkewness) — BiTHOCHE BiIXUJICHHS, K€ XapaKTepu-
3y€ HaIpsM 1 Mipy CKOIIIEHOCTI B CEPEANHI PO3MOALIY, TOOTO B SIKHi
01K BIIHOCHO CE€pPEAHBOTO 3MIIIEH] OIBIIICTh 3HaYeHb po3noaity. Hy-
JIbOBE 3HAYEHHS aCUMETPii BKa3y€ CUMETPUUHICTh PO3MOALTY BIJIHOCHO
cepeaHboro 3HaYeHHs. [Io3uTHBHA acuMeTpis BKa3ye Ha 3ABUT PO3IIO-
Ty B O1K MEHIIINX 3HAYCHb, 4 HEraTHBHA — B OIK OLIBIINX 3HAYEHb. Y
OUIBIIOCTI BUIMA/IKIB 32 HOPMAJIbHUIN TPUUMAETHCSA PO3MOJILI 3 ACUMET-
pi€ro, sika moJiirae B Mexkax Big —1 1o +1. Y gocimipkeHHIX, 10 HE MO-
TpeOyIOTh BUCOKOTO PiBHSI TOYHOCTI PE3YJIbTATIB, HOPMAJIbHUM BBAXKA-
€THCS PO3MOJIT 3 ACUMETPIETO, SIKA 32 MOJYJIEM HE MEPEBUIILYE 2.

Koegiuienm acumempii (3a IlipcoHoM) — cTaHgapTHE BIJIXH-
X—M,

p—

nenns: A, =

Ipu |A|<0,25 — acumerpis crnabka;
npu 0,25<|A|< 05 — acumeTpist cepenius;
pu |A|>0,5 — acuMeTpis cHIbHA.

Excuec — BinoOpakae CTyHiHb 30CEPEKEHOCTI €JIEMEHTIB CYKYII-
HOCTI HaBKOJIO IIEHTpa Po3MoAlLy. SIKIO 3HaUYEHHs eKcilecy ONM3bKe
10 HyJig, To opma po3noAiny Ogu3bKa 10 HOpMaidbHOro. Po3paxo-
BY€ETHCS 32 (OPMYIIOIO:

m —\
le(xj_x) fj
EX:lu—iaI[elu4: m .
o 2 f
1

Excuec Outbiiie 3 — rocTpOBEPIIMHHUEI, MEHIIIE 3 — MIOCKOBEP-

1000%05050%0%8

2.5. SluukoBa xiarpama, nmepeBaru 3aCTOCyBaHHSA

MakcumanbHy KITbKICTh 1HGOpMAIIil Ipo Psil pO3MOALTY HaM Jlae
Bi3yaJibHE MPEICTaBICHHS PE3YIbTaTIB 3a JOTIOMOTOIO SIIUKOBOI Jiar-
pamu (puc. 2.9).
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Q: Q,

MiniMym Meniana Maxkcumym
ExcTpemaibHi IMomipHhi |—-—| Mowmipai — Exctpemabii
BUKUIU BUKUIN
BUKHUIN BUKUIN
*
X o | | | L x ¥ ¥
15I0R 151QR IQR 15I0R 15I0R

Puc. 2.9. OCHOBHI XapaKTepUCTHKHU AIINKOBOI AilarpamMmu

JliBuit 1 mpaBuii 01K TPSIMOKYTHHUKA (SIIIIUKA) BIAMOBIAAIOTH MEP-
momy (Q1 =25 %) 1 Tpetbomy (Q3= 75 %) KBaHTUIISAM (3HAYEHHS, 110
BUOKPEMIIIOIOTh Y4 1 ¥4 BuOipku). Bimcranp mMixk 1-m 1 3-M KBaHTH-
JSIMH — 1€ MIXKKBaHTUJIbHUN po3Max (a0o BiJCTaHb):

IOR=0,-0,.

['opu30HTaIBHI TOYKHK Ha KIHIII «BYCIB» — 11€ MaKCUMAaJIbHE 1 Mi-
HIMaJIbHE 3Ha4YEeHHS po3nojaury. OKpemi TOUKH, K1 BUXOJATh 3a MEXI
SAIHUKA, — 116 BUKUIU, BOHU OyBalOTh MTOMIPHI ¥ ekcTpeMaiibH1. ExcTpe-
MallbH1 BUKHJIM TOTPIOHO po3risaatu okpemo. [1i1 yac mnopiBHSIHHSA BU-
O1poK, SIK1 TOAICH] Ha KaTeropii, el BUJI iarpaMu HalO1IbIIT HATJISITHO
XapaKkTepu3ye PO3IMOILI.

IIpukaan. 3HaliTH KBaHTWI1 BUOIPKHU 1 MI>KKBAaHTUIILHUI PO3Max
3a manumu 8, 9, 10, 11, 12, 13, 15, 15, 18, 20, 20, 26, 53. 3’scyBatu, uu
€ eKCTpeMasIbHI BUKUIH.

Meniana nopiBaioe 15 (13 cnocrepekeHb 7 3HAUYCHHS € MeJia-
HOIO).

Meniana = Q2= 15 (50 % BuGipkn).

0 =121 105 (25 % Buipx).
20420

Q, =20 (75 % BuOipKM).

MIXKBaHTUIIBHUI pO3MaXx:
IQR=Q,-Q,=20-105=9,5 15IQR =1,5-9,5=14,25,
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Buznauaemo Mexi sIuKa:
— HIKHS MexXa:
Q —15IQR=10,5-14,25=-3,75.
HaiiHrkdue 3Ha4€HHSI HAIIOTO PSTy CocTepeKeHHs 8 (1€ — TIBUH
«BYC»);
— BEPXHS MEXkKa:
Q, +15IQR = 20+14,25=234,25,
Jlo 3nauenus 34,25 kpaiiHiM € 26 (1€ — IpaBUil «BYC»).
Po3paxoByemo mMexi moMipHUX BUKUIIB (puc. 2.10):
— OOYMCIIIOEMO MPABY MEXY:
3IQR =3-95=285
Q3+ 3IQR =20 + 28,5 = 48,5;
— 00YHUCITIOEMO JIIBY MEXY:
Q —3IQR=105-285=-180.

Meniana Q=15

Exkctpemanbhi
Q1=105 Q=20 BHKHUIU
53
Q,+3IQR=485
x

Q:1-15IQR=-3,75 IQR=9,5 Qs+15IQR=34.25

Puc. 2.10. Anaji3 psiay cnocTepekeHHs 3a J0MOMOI0OK AIU-
KOBOI JliarpaMu

VY HamoMy AOCIHIIKEHHI JIBOPYY BUKHU/IIB HEMA€E B3arall, MEXYy
MOHa OyJi0 0 1 HE pO3paxOBYBaTH.

BUCHOBOK: yCi CHOCTEpEKEHHS, 110 BUXOAATh 3a Mexi 48,5, €
EKCTpeMaJIbHUMHU BUKUJIAMU, Y HAIIIOMY BUIAJIKY 1€ 3Ha4YCHHS 53 Tpu-
HAJISTE CIIOCTEPEKEHHS.

2.6. Onucosa cratuctuka B SPSS

Pesynbratit omMcoBO1 CTATUCTUKY MOKHA OTPUMATH 32 JOTIOMO-
rOI0 TPHOX BMOHTOBAaHUX QYyHKIH (puc. 2.11-2.15):
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1) onucoBa: «AHaJi3» — «OnucareJbHble CTATHCTHKH» —
«OnucarejbHbIE»

[+ CpegHee aHaueHwe [ Cyrama

Faagpoc

[ CTanpaptHas OtknodeHue [ Musrmym

[ Ancnepcua [ Makcumym
[/ Pazmax [« CpegHekeagpatiuHan ownbka cpegHes
PacnpegeneHne

[ Prcuecc [ AcupmeTtpun

MopAROK BLIECOA

@ Kak B ClMCKe NepeEMEHHBIX
| @ ANhaBNTHLI
' | @ No eoapacTaHWio cpegHero

(@ Mo yBelBaHWD CpeOHero

[ﬂpnnumi{mh][ OtmeHa ][ Cnpaeka ]

Puc. 2.11. [dianorose BikHo SPSS

2) 4acToTH: «AHaAM3» — «OnucarebHbIe CTATHCTHKH» —
«YacToTh»

+'-_|-'i Yactoter: CTatmcTikn =
3HAYSHKMA NPOLEHTHNER PacnonoxeHne
[ KeapTiunm [+ CpepHee
[T OpouenTunu ana: paBHLIX rpynn [+ Megnana
[] NpouexTInN: [+ Moga
[+ Cyrama

[ 3naueHunA - ueHTpLI rpyNNn

PaafGpoc PacnpegenaHue
[¥ CranpaptHoe oTknoHeHme & MuHumym [% Ackmmerpua
[+ Oncnepcua [ Marcuraym [+ Zrcuecc

& Paamax [ CTaHpapTHan ownbka cpegHero

Puc. 2.12. [lianoroBe BikHO SPSS
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. YactoTer Jwnarpasmbi

-~ TUM OUarpammel
i@ Het
i@ CTonGuatkie
(2 Kpyroekle
@ MucTorpaMmel:

[ iMoKkazaTe Ha rMCTOrpamMMe HOPMANBLHYID KRB

r 3JHAYeHWA Ha guarpamme

@ Yacrotel @ MpoueHTel

(Gponorars J [ orwena [ crpaska |
Puc. 2.13. [ianorose Bikno SPSS

3) po3BimyBaabHUl aHAM3: «AHAIN3» — «ONMHcaTeIbHbIE
CTATHUCTUKI» — «Pa3Be0YHBIN aHAJIU3)

H® WMcen en0BaTh: CTATHCTHEN

[ OnKUcaTensHbIe CTATUCTHEN

A0BepUTENkHLIR MHTEpEAN ONA CpeaHero b |

[+ M-oueHEn
[ BriGpock
[ iMpoueHTAng

(o) (ol el

Puc. 2.14. IlliaJmmBIe BIKHO SPSS

i, Wconegosars: Ipadnen

r AWKWYHEIE OWArpaMMEl C YCIMK OnucatensHelE —
@ YpoeHW hakTopa BEMECTE :
£} 3aBMCHMbIE BMECTE [& MicTorpamma
&) Het

[& Mpadukn v KpUTEpUKA ONA NPOEEPKA HOPMANLHOCTK

r Paabpoc No ypoBHAM C KpUTEpKWERM JTTMBUHA
@ Hert

@& OueHka cTeneHn

@ Mpeofpazoeanne CTeneHkb: |HaT.norapudm -

@ Bes npeofpazoeaHnA
\Shasoms) eOmenan) Ctpoeia,)
Puc. 2.15. [dianorose BikHo SPSS
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Ipuknaa. BuzHauutu kaHAuaaTypy 3a BIKOBOIO O3HAKOIO, SIKa

MO>K€e MPETEHIyBaTU Ha KEPIBHY MOCay B yHIBepcuTeTi. BikoBa mikana
TIACHUX 3aBilyBauiB Kadeap, AeKkaHa 1 HOTo 3aCTYIHUKIB OJTHOTO 13 (pa-
KYJIbTETIB HaBesieHa: 54, 32, 43, 39, 45,42, 42,45, 74, 61.

OTpumaHi 3a I0MOMOI'0I0 TPOrpaMu pe3yiIbTaTH HABENIEHI B Ta0-

i 2.14.
Tabnuis 2.14
Pe3yabTaTH onmcoBoi craTucTuku B SPSS
OnucoBa CTATUCTHKA
.. Maxcu- | Cepenne | Cra. BinxwieHHs
N [Minimym P A BUL
MyM (x) (S)
[ToBHi poku | 10 32 74 47,70 12,166
N BamigHuX
 BATVIHHX 1
(1im)
OnucoBa cTAaTHCTHKA
=
= = .
» = Z — = = ! ‘S 9
< 22X | =X = = e ~ &r-\ g~
z|3g £5 |58 3= | Ea|EE% €9 45
s o E = E %) ‘5 ~ = o = ~ T
[~ s c — &} m S o =
= = <
™
@]
< < <
= | E = = | = = = = = 2 = =
= = = = = = = = = = = >
& (5] (5] (5] (5] o (] ] (5] (] o
= | = = s | = S = = = S = =
= = = = = = = = = =
< [ [+ [+ [+ :‘[ < < [+ = [ !'
[ [ [ [ [ = [ [ [ = [ =
@) @) @) @) @) &) @] @] @] &) @) &)
IToBHI
poKi 10 | 42 32 74 47,70/ 3,847 | 12,166 |148,011| 1,215 | 0,687 |1,444|1,334
N
BaII- 10
HUX
(M)

[TepeBipka Ha HOPMAJIBLHUI PO3MOILI:

eKcIiec/cTanaapTHa moxuoka excuecy = 1,444 /1,334 = 1,08

acuMeTpisi/crangapTHa moxudka acumerpii = 1,215/0,687 =1,77.
Pe3ynbTaT < 2 HEe NOPYIIyE HOPMAIbHUN PO3MOILIL.
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807

70

50

40

304

T
MoEBHI pokm

Puc. 2.16. fAmukoBa giarpamMa po3noaijiy KepiBHOIo CKJIaay

Bucnosok: cepenHiil BIK KEpIBHOTO CKJIaay (akyJibTETy CTaHO-
BUTH 47,7 pOKIB, IPU IIbOMY KEPIBHY MMOCAAY OYOJIIO€E 1 32-piuHMil HAY-
KOBO-TIE€JAAroriyHuii nepcoHan (MiHIMaJIbHE 3HAUYEHHS T. 2) 1 74-p1uHuii
(MakcuMalbHe 3HaYeHH T. 9) (puc. 2.16). [Tocany Moxe 00iiHATH TIpe-
TEHJICHT Yy Bitll 39-56 pokiB, sKkiil BiANOBIa€e KBaTi(iKaiiHUM BUMO-
raM. MaeMo OiMoAaIbHUN PO3MO1I, HAMOUIBII B)KMBAHUN BIK KEpiB-
HOTO cKkJ1any, — 45 142 poku. [lonoBuHa KepiBHOTO cKiIaay (HaKyIbTeTy
Mae Bik 110 44 pokiB (MeniaHa), iH111 — cTapiini. Po3max Bapiailii cTaHo-
BUTH 42 poku. CepeliHs TUTIOBA (CYKYIHICTh OJIHOPIJIHA) Bapiallisi cTa-
HOBHTB 25,5 % (MeHe 33 %). 47,7 > 44 > 42 ( x> M, >M,) cunbHa

npaBocTopoHHs acumeTpist As= 1,215 (> 0,5), mI0CKOBEPITMHHUMN PO3-
noxin, excuec 1,444 (meHie 3-x), Ipu IbOMY HE MOPYIIIEHO HOPMaJib-
HUW po3noALT (JOBEICHO Yepe3 aHaIli3 CHiBBITHOLIECHHS €KCIIeCy il acu-
MeTpii).

Ilepesik nUTaHb JJISI CAMOKOHTPOJIIO

Ha3BiTh OCHOBHI TOKa3HUKHU LIEHTPY PO3MOILTY.
Ha3BiTh BIAMIHHICTH MK MOJIOIO 1 MEI1aHOIO.
ITosICHITH TIOHATTS «O1IMOJATIbHUIY PO3TOILI.
Ha3BiTh XapakTepHCTUKH Alana3oHy pPO3MOILTY.

oo e
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5. Ha3BiTh BIIMIHHICTh M1k CEPEIHBOKBAIPATUUHUM 1 JIIHIHHUM
BIIXWJICHHSIMU.

6. Ha3BiTh OCHOBHI P13HOBUIU POPM PO3MOALTIB.

/. Ha3BiThb OCHOBHI MEpeBaru 3aCTOCYBaHHS SIIMKOBOI Jiar-
paMu.

8. TIosICHITh MOHSTTSI «TOCTPOBEPIIMHHUI) 1 «ILJIOCKOBEPIINH-
HUI» eKCLEC.

9. Ha3BiTh xapakTepucTuKky (HOpMHU PO3MOLITY, 110 BKa3y€e MIpy
CKOIIICHOCT1 B CEpEJNHI PO3MOILTY.

10. Ha3BiTh 0COONMBICT PO3PAXYHKY 30H MMOMIPHHUX Ta €KCTPE-
MaJILHUX BUKHU/IIB.

11. Ha3BiTh BIAMIHHICT, MiXK CTaHJAAPTHUM BIAXHJICHHSIM 1
JTHCTIEPCIEIO.

12. Slkmo gocmigHUK OTprMaB OIMOJAILHHUM PO3TO 11T BHOIPKO-
BOT'O CTIIOCTEPEKEHHS, K1 HOTO JI1i B OIIHII CTATUCTUYHOI CYKYITHOCTI?

13. TlosicHITH OCOOJMBOCTI 3aCTOCYBaHHSI MOKa3HUKIB LIEHTPY
pO3MO/INTy B HOMIHAJIbHIH, TOPSIAKOBIN Ta IHTEPBAJIbHIN IIKalaXx.

14. TlosCHITH CTPYKTYpYy AIIMKOBOI JiarpaMu, BKaXiTh Tepe-
Barv 1 HEJIOJIIKH ii 3aCTOCYBaHHS.

TecTn

1. Omnwucosa cratuctuka HE xapakrepusye:
a) TUCTIEPCIIO;

0) popmu posmnomainy;

B) LICHTPAJIbHY TEHJIEHIIIIO;

r) Koe(iIieHT anmpoKCUMaIIii.

2. BimHOCHE BIIXUJICHHS, SIKE XapaKTepU3ye HAIPSAM 1 MIpy CKO-
IIEHOCT1 B CEPEMHI PO3IOJITY, — 1IE:

a) eKCIIeC;

0) acumeTpis;

B) CepeaHE BiAXUICHHS;

T') cepeIHe KBaJAPAaTUIHE BIAXUICHHS,
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3.HyapoBe 3HaUeHHS acCUMETpii BKa3ye Ha:

a) CUMETPUYHUHN PO3MOILI

0) NpaBOCTOPOHHE BIIXMICHHS

B) JJIBOCTOPOHHE BIAXWJICHHS

I') OJJHAKOBE MPABOCTOPOHHE Ta JIIBOCTOPOHHE BIIXUJICHHS.

4.  Tlo3uTHUBHA acUMETPIS BKA3ye€ Ha:

a) 3JIBUT pO3MOALTY B 01K OLIBIINX 3HAYEHB;
0) 3ABUT PO3MOJLTY TPAaBOPYY;

B) 3JIBUT PO3IOLITY JIIBOPYY;

I') 3[IBUT" PO3MOJILTY B OIK MEHIIINX 3HAYEHb.

5. HeratuBHa acumeTpis BKa3ye Ha:

a) 3IBUT PO3MNOALIY B CTOPOHY OUIBIINX 3HAYCHbD;
0) 3ABUT PO3MOJILTY BIIPABO;

B) 3JIBUT PO3IOLIY BIiBO;

I') 3JIBUT PO3MOJITY B CTOPOHY MEHIIIMX 3HAYCHb.

6. Cnabka acumerpis |As| B Mexax:
a) no 0,25;

0) Bix 0,25 1o 0,5;

B) Bix 0,5;

I') IPAaBUJIIBHOL BIJMOBIA1 HEMAE.

7. Tloka3HuUK, IKUM BiJoOpakae CTYMiHb 30CEPEIKEHOCTI eJie-
MEHTIB CYKYITHOCTI HaBKOJIO IIEHTPY PO3MOALIY:

a) eKclIec;

0) acumerpis;

B) CEpPE/IHE BIIXUJICHHS,

T') cepeHe KBaJAPAaTUIHE BIAXUICHHS.

8. Skmo excrec 6mm3bKkuii 10 0, TO pO3MOILI:
a) HOpMaJIbHU;

0) OM3BKHIT 1O HOPMAJIBHOTO;

B) CUMETPUYHUM;

I') ACUMETPUYHUI.
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9. SIkmo 3HaYeHHS eKCllecy OUIbINe YuM 3, TO PO3IMOILI:
a) Ma€ MPaBOCTOPOHHIO ACUMETPIIO;

0) HOpMaJIbHU;

B) IJIOCKOBEPIIMHHUM;

') TOCTPOBEPIINHHUM.

10. k1o 3HaYEHHS €KCLIECY MEHIIIE HIXK 3, TO PO3IMOALI:
a) Ma€ MPaBOCTOPOHHIO ACUMETPIIO;

0) HOpMaJIbHUK;

B) IJIOCKOBEPIINHHUI;

') TOCTPOBEPIINHHUM.

11. BincoTok 3Ha4eHb JIsl KOXKHOI KaTeropii 3a BUpaxyBaHHSIM
MPONYIICHUX 3HAYCHB — IIE:

a) IPOCTUM BIJICOTOK;

0) BaJIIHUI BIJICOTOK;

B) KyMYJISTUBHUH B1JICOTOK;

I') CKJIJIHUM BIJICOTOK.

12. Hakomm4yeHwui# BiACOTOK BEJIUUYMHH — II€:
a) IpOCTUH BIJICOTOK;

0) BaJIiIHUM BIJICOTOK;

B) KyMYJISSTUBHUH B1JICOTOK;

T') MPAaBUJIBLHOI BiJIMIOBIA1 HEMAE.

13. KuIbKICTh CIIOCTEPEIKEHb, B IKUX O3HAKa (X) MpUiiMae MeBHE
3Ha4YeHHS a00 MICTUTHCS B IEBHOMY 1HTEpPBAaJl, — IIe:

a) MoJia;

0) MesiaHa;

B) 4aCTOTa;

') CepeIHE 3HAUCHHSI.

14. BamnijHi 3Ha4€HHS — 1IE:
a) BIJICOTOK B1J] 3araJIbHOT KUIBKOCTI 3 YpaXyBaHHSAM MPOMYCKIB;
0) MpaBUIBLHOI BiJTIOB1I1 HEMAE;
B) CIIMCOK 3HAYCHb 3MIHHUX;
I') CUCOK (paKTOPIB BILIUBY.
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15. Biacortok — 1e:

a) BIZICOTOK BIJI 3arajbHO1 KUIJIBKOCTI 3 ypaxyBaHHSIM MPOIYCKIB;
0) KIJIBbKICTb 00’ €KTIB, AKa BIAMOBIJIA€ Tpajiallii KOXKHIM 3MIHHIH;
B) HAKOIMMYEHUH B1JICOTOK BEJIUUNHHU;

I') BIJICOTOK 3HAa4Y€Hb JJIsI KOXKHOI KaTeropii 3a BHpPaXyBaHHIM

MPOMYIIEHUX 3HAYCHbD.
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16. I'padiune nmpeacTaBiICHHS JaHUX — II€:
a) KOpEeISIIMHIN aHa13;

0) Bizyasi3allis JaHUX;

B OIITHUMI3AIliiiHA MO/IEIIb;

r) O6i3HEeC-TIpolIeC.

17. HaitmomumpeHniiii crnocoou Bizyanizalli JaHuX:
a) rpadika, CXeMHU;

0) miarpamu;

B) iH(orpadika, Oi3HeC-aHATITHUKA,;

I') yCl BIAMOBIAl MPaBUJIBHI.

18. Buau 3MIHHUX ITOIUISIOTH HA:
a) HOMIHAJIbHI1 JIaHi;

0) MOPsAIKOBI J1aHi;

B) IHTEpBaJIbHI (KIJIBKICHI) TaHI;
I') yCl BIAMOBIAl MPaBUJIBHI.

19. Buau yacToT noAiIsAt0Th Ha!
a) HOMIHAJIbHY IIIKaIy;

0) MOpPsIAKOBY IIKAIy;

B) IHTEpBaJIbHI YaCTOTH;

T') yCi BIJNIOBIAl TPABUIbHI.

20. HominanwHi qaHi — 11€:

a) sSIKICHA O3HaKa;

0) KIJIBKICHA O3HAKa;

B) KyMYJISITUBHA O3HAKA;

I') IPaBUJILHOI BIJIMOBII HEMAE.



21. O06epiTh NOPAIKOBY IIKATY — 1IE:

a) TeHJIepHa O3HaKa, PEeT10H MPOKUBAHHS;
0) copT TOBapy, piBE€Hb JOXOJY;

B) KUIbKICHA O3HAKa;

r) nonepeaHii BiaOip JaHUX JJIA aHAII3Y.

22. CranpapTHe TaOJWYHE MOJIAaHHS 3 MOXJIMBICTIO COPTYBaHHS,
EKCIIOPTY Ta PinabTpallii JaHuX — 1I€:

a) CTaTUCTHKA;

0) maHi;

B) TaOJIHIIS,

I) ricrorpama.

23. T'icrorpama — 1ie:

a) cnoci0 rpadiYHOTO MPEACTaBICHHS, SKUM CKIATa€ThCs 3 Mps-
MOKYTHHUKIB;

0) rpadik y hopmMi KOpoOOUYKH 3 ByCUKAMHU;

B) rpadik y ¢hopMi KoJia, SKUM MOAUICHUN Ha CeTMEHTH;

T') MPAaBUJIBLHOI BIJMIOBIAl HEMAE.

24. BamigHuii BIICOTOK — II€E:

a) MpaBUJIbHOI BIJIMOBIA1 HEMAE;

0) KIJIBbKICTh 00’ €KTIB, KA BIAMOBIJIA€ Tpajaliii KOXKHOI 3MIHHOT;

B) HAKOIMMYEHMI B1JICOTOK BEJIUUUHHU;

I') BIJICOTOK 3Hau€Hb JJI1 KOXKHOI KaTeropii 3a BUpaxyBaHHSIM
MPONYIICHUX 3HAYCHb.

25. 3HayeHHs BUMAJAKOBOI BEJIMYMHU, 110 TPAIISIE€ThCS Hanlvac-
TIII€ B CYKYITHOCTI CIIOCTEPEKEHbD:

a) MeJliaHa;

0) mona;

B) BUOIPKOBE CEPEIHE;

I') IPAaBUJIBHOI BIJMOBIAl HEMAE.

26. Meniana — 1e:
a) 3HAYCHHS, B IKOMY X Ha0yBa€ MaKCUMAaJIbHOI O3HAKHU;
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0) 3HAYEHHsI, B IKOMY X Ha0yBa€ MiHIMaJIbHOI O3HAKH;
B) BEJIMUMHA O3HAKH, III0 PO3TAIIOBaHa MOCEPEIMHI PAHKOBAHOTO

psly BUOIPKHU;

I') BeJIMYMHA O3HAKH, 1110 HE MAa€ BIIHOIICHHS /10 BUOIPKHU.

27. Cyma BCiX 3Hau€Hb BUOIPKH MO1JI€HA HA 1X KUIBKICTh:
a) MeJiaHa;

0) Mmona;

B) BUOIPKOBE CEPEIHE;

) cepeaHe apupMeTUYHE.

28. Pi3HUIT MK HAWOLIBIIMM Ta HAWMEHIIUM 3HAYECHHIMU B

paAny ClIOCTCPCIKCHD.

a) po3Max R;

0) po3max P;

B) JUCIIEPCis;
I') 4acToTA.

29. Cnyrye 1jisi OLIHKKM CUMETPUYHOCTI PO3MOALTY BUIIAIKOBOI

BEJIMUMHHU 1010 CEPEAHBOI:
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a) Koe(iIieHT KOpesIii;

0) KoedilleHT AeTepMiHallii;

B) aCUMETDIs;

I') MPaBUJILHOI BIJIMOBII HEMAE.

30. BubipkoBe cepeHe:

a) cepeliHE apu(PMeTHYHe BC1X BUOIPKOBUX 3HAYCHB;
0) cyma BCiX BUOIPKOBUX 3HAUECHb;

B) 10OYTOK yCiX BUOIPKOBUX 3HAUYEHb;

I') IPaBUJILHOIL BIJMIOBIA1 HEMAE.

31. Excuec:

a) MpaBUJILHOI BIJINOBIII HEMAE;

0) miH1HUN a00 HENIHIMHUM;

B) TOCTPOBEPIIMHHUIN a00 MJIOCKOBEPIITMHHMI;
') CUJIbHUI a00 CIIaOKMiA.



32. bimoaansHHUI PO3MOILNI:

a) Ma€ OJIHY TOYKY;

0) Ma€ 1Bl TOYKH, a HE OJIHY;

B) HE Ma€ TOYOK;

T') IPaBWJIBHOI BiJMIOBI/II HEMAE.

33. [lo3uTHBHA acUMETPIs:

a) BKa3ye Ha 37BUT PO3MOALITY B OiK OUTBIIINX 3HAYECHD;
0) BKazye Ha 3IBUT PO3MOALIY B 01K MEHIIIUX 3HAYCHB;
B) HE BKa3ye€ HI Ha 110;

I) iHIIIA BiJMIOBIIb.

34. ®opma po3noauTy OJIM3bKa 10 HOPMAJIBLHOTO, SIKIIIO €KCIIEC:
a) Om3bKui 110 1;

0) 6mm3bkumit 10 0;

B) MICTUThCS B Me&Xkax Big —1 1o 1;

r) Oy/ib-sIK€ 3HAUCHHS.

35. YV OunblIocTi BUNAAKIB 32 HOPMAJIbHUK PO3MOALT MpUiiMa-
€ThCA ACUMETPIs, sIKa:

a) He MEePEeBUIILY€ 3HAUCHHS |2|;

0) nepeBUIlly€e 3HAUCHHS |2|;

B) OlbIIa 3;

I') MPAaBUJIBLHOI BiJMIOB11 HEMAE.

36. BinoOpakae CTyIiHb 30CEPEIKEHOCTI €JIEMEHTIB CYKYITHOCTI
HABKOJIO LIEHTpa PO3NOALIY:

a) kputepiit dimepa;

0) ekciec;

B) BUOIPKOBE CEPEIHE;

r) kputepiit Jlap6ina-¥Yotcona.
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ExonomMivyHa iHTepnpeTanisi CTaTUCTUYHOT0 AHAJII3Y

Ipuxaan 1. [IpoBecTy CTATUCTUYHUN aHATI3 OCHOBHUX IMOKa3-
HukiB gismbHOCTI ITAT Kb «IIpuBatbank» 3a 2001-2017 poku 3a na-
HUMHA Ta0um 1.

Tabomuis 1
OCHOBHI MOKA3HUKH JiIJILHOCTI
IIAT Kb «IIpuBarbank» 3a 2001-2017 pp.
dinaHcoBuUii 30-

. AKTHUBH, , Jdeno3utu

Pik pe3yJbTar, 00B’sI3aHHI, 3 .
MJIH TPH 10p. i ¢is. ocid
MJIH I'PH MJIH I'PH

2001 33,48 7221,36 6 912,33 2 409,57
2002 35,07 10 259,71 9837,99 4 336,65
2003 49,19 17 724,43 17 092,38 6 017,72
2004 289,8 14 671,25 13 308,96 10 317,32
2005 437,07 21 719,16 19 606,09 13 627,08
2006 382,52 30 652,74 27 493,53 20 220,28
2007 1 052,51 51 149,69 46 242,43 36 249,36
2008 990,5 78 410,04 70 515,63 55 244,57
2009 842,96 81 813,22 71 753,93 52 858,58
2010 1239,78 109 752,52 98 001,05 77 139,56
2011 1216,43 14 2236,7 12 5700,1 92 043,44
2012 1410,42 169 570,39 151 391,27 106 275,74
2013 1 832,07 211 425,77 191 189 129 863,54
2014 652,63 201 471,24 180 045,37 144 343,78
2015 239,82 251 551,13 225 827,12 169 502,57
2016 628,51 269 032,37 240 100,58 191 603,55
2017 1734,99 245 882,11 218 345,19 564 738,72

IDicepeno: mobynoBano Ha ocHoBi ganux Odimiiinoro caiity ITIAT Kb
«ITpuBatBank»®.

VY cepennbomy ITAT Kb «lIpuBarbank» 3a ciMHaALSATh POKIB
oTpumyBaB 768,69 muiH rpH (piHaHCOBOTO pe3yibrary, 11 2620,22 MiH
rpH akTuBiB Ta 100 786,05 MiIH rpH 3000B’s13aHb 3a 3arajJbHOI0 CYMOIO
neno3uTiB 98 634 miH rpH (Tadun. 2). CrangapTHe BIAXWICHHS, IO T0-
Ka3ye pO3CitOBaHHs 3HAYEHb BITHOCHO ii MAaTeMaTUYHOTO CIIOiBaHHS,
3a (pIHAHCOBUMH pe3yJbTaTaMH CTaHOBUTH 582,64, 3a aKTHUBaMu —
9 499,27, 3a 30008’ s13anussMu — 84 574,8 3a nenozuramu — 134 703,4.

' Odinitinuii caiit [TAT Kb «IIpuBarbank» URL : https://privatbank.ua
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AHaTI3yl0ud CTaTUCTUYHI OILIIHKM, HEOOX1HO 3a3HAYUTH, 110 (i-
HAHCOBI pe3yJbTaTH, aKTUBH 1 3000B’I3aHHS MaIOTh BITHOCHO HOpPMAaJIb-
HUW PO3MOJLI, a caMe CITIBBIIHOIICHHS acUMETpii A0 i cTaHaapTHOI
MOXMOKHU M €KCIIeCy, BIJIMOBIIHO, BKA3y€ HE Ha MTOPYIIIEHHS YMOB HOP-
MaJIbHOCTI (< 2), TIpU IIbOMY IIPUCYTHS CEPEIHs MPaBOCTOPOHHS acCH-
MeTpist AS < 0,5, IIIOCKOBEPIIMHHMEN po3moaina (< 3).

Taomumg 2

OmnucoBa crarucTuka nokasHukis IIAT Kb «IlpuBarbanx»
3a2 20012017 pp.

dinanco- Jlen
BH 3000B’51- CrosuTH
AKTHBH, OpUANY-
IMoka3Huku pe3yJib- 3aHHA, MJIH . g
MJIH I'PH HUX i Qizny-
TAT, TpH .
HHX 0Ci0
MJIH TPH
Cepenne 768,69 112 620,22 | 100 786,05 98 634,82
Mopga 33,48 7 221,36 6 912,33 2 409,57
Meniana 652,63 81 813,22 7 153,93 55 244 57
Acumertpis 0,39 0,42 0,43 2,83
I()?E IIOXUOKA acUMET- 0,55 0,55 0,55 0,55
Acumerpia / CT. 0,71 0,76 0,78 5,15
moxXuOKa aCUMETpii
Excuec -0,94 1,43 -1,43 9,54
Cr. moxubKa eKxciecy 1,06 1,06 1,06 1,06
Exciuec / Ct. moxuOxka 0,89 1,35 135 9
eKCIIeCy
Crannaprae  BUNH-| oo 64 | 9499227 | 847588 | 134 703,68
JICHHS
POSHOHIH xcpT/IMe> ch>Me>Mo XCp>Me>Mo XCp>Me>MO
0
ITpornos Ha 2018 pik
IToxu6Oka (E) 299,59 48 843,95 43 582,02 69 263,11
HwoxHst / BepxHsI 469,10/ | 63 776,27/ | 57 204,03/ | 29 371,71/
Mexa g0 cepenaporo | 1068,28 | 161464,17 | 144 368,07 | 167 897,93
Tpengosuit  amamiz | 1658,92 | 276 886,78 | 247 120,26 428 566,8
[KOCQINEHT AMPOKCH- | pa_ ) | R2=0,04 | R2=094 | R2=0,76
Marii

Iicepeno: moOya0BaHO aBTOPOM.
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3HAYHO Tipiill MOKA3HUKU PO3MOALITY 3a JEMO3UTAMU IOPUIUYHUX
1 pi3uuHux 0ci0. [IpucyTHs 3HaUHA MPABOCTOPOHHS ACUMETPIsi, TOCTPO-
BEPIIMHHUNA PO3MOJIUI, MOBHICTIO BIJACYTHIM HOpMaJIbHUWA PO3MOJILI.
3poOuMO IPOTHO3 JABOMA CIIOCOOAMU: MEPIINI — BITHOCHO CEPEIHBOTO
3HAYEHHS, APYTUH — aHalli3 4aCOBOI'O PSIy 3a JOTIOMOTOIO0 PIBHSHHS
TPEHIy.

[IporHo3He 3HAYEHHsI CEPEIHBOTO BHU3HAYAEMO 3a JIOMIOMOIOIO
JOBIpYMX 1HTEepBaJIB: t-ctatucTuka CThIOJIEHTa JU1sl UMOBIpHOCTI 95 %
Tta 17 — 1 =16 cryneniB cBo001u 10piBHIOE 2,12:

E = ti — 212% =299,59

Jn V17

x—E<u<x+E
469,10 < £ <1068,28.

®dinancoBuii pe3ynbTat 2018 poky ctanoButume 1,66 Mipa rpH,
IIPOTHO3 3/IIHCHEHO 3a JOTIOMOTOI0 CTETICHEBO1 (hyHKIIIi. AKTHBH KOMEP-
miiHux OankiB 2018 poky craHOBUTHUMYTH 276,89 mipa TpH, a 30-
00B’s13aHHs — 247,12 Muapa rpH. 3a ApyruM 1 TPETIM NOKa3HUKAMU 3111~
CHEHO MPOTHO3 3a JONOMOTOI0 JIIHITHOTO TPEHY, a MPOTHO3 3a JAEIo-
3UTaMU IOPUIUYHHUX OC10 1 PI3UYHUX 0C10 — 32 JOTIOMOTOIO MOJIIHOMI-
anbHOI (PyHKIIIT TOKazaB po3Mip y 428,57 Miap rpH.

AHanmi3youn AUHaMIKy (IHAHCOBUX pPE3YJIbTaTIB, OTPUMAHUX
[TpuBaTtbankoMm 3a 1€t mepioa, 0JHO3HAYHO BUIHO TEHJICHIIIO JI0 Ha-
POIITYBaHHS MOro (hiHAHCOBUX MOKJIMBOCTEHN 32 BUKJIFOUEHHSIM JICK1Tb-
KOX KPU30BHUX POKIB.

2000
1500
1000

500

0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Puc. 1. Ilunamika ¢inancosoro pesyabrary IIAT Kb «Ilpu-
Batbank» 3a 2001-2017 poxu

IDicepeno: moOya0BaHO aBTOPOM.

62



Omxe, 3riiHO 3 TpadikoM AUHAMIKK (IHAHCOBUX PpE3yJIbTaTiB
0aHky (puc. 1) 6bauumo, 110 HaiMeHImid pe3ynbrar 6ank Mas y 2001-2003
pokax (Bix 33 mo 50 mutH rpH). Lle sBuIlle OyI0 3yMOBICHO HEIIOIaBHIM
CTBOPEHHSIM OaHKY, HU3bKOIO JIOBIPOIO HACEJIEHHS JI0 ITLOTO OAHKY SIK HO-
BOT'0 Ha PUHKY, a TAKOXX 3araJIlLHUMH €KOHOMIYHHUMHU IIPOIIeCaMHU, 1110 BiJI-
OyBauCsl y MOCTPaIHChKIN YKpaiHi. Tako OJHUM 13 KPU30BUX POKIB,
xonu [IpuBarbank MaB Manuii piHaHCOBHIA pe3ynbTaT, a came 239,8 MiH
rpH, ctaB 2015 pik. Ile OyB pik 3 HECTAOUTLHOIO MOJITUYHOIO Ta €KOHOMI-
YHOIO CUTYAIII€0 B KpaiHi Ta MPOIIECOM HaIllOHAI3allil caMoro OaHKy.

JI1st yCBIIOMIICHHSI IPUYHMH TaKUX 3MIH y pO3Mipax OTpUMaHUX
(db1HaHCOBUX PE3yJbTaTIB OaHKY BApTO JOCIIIUTH OCHOBHI HOTO CKJa-
1oBi (puc. 2).
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Puc. 2. lunamika ckiiagoBux pinancosoro pesyiasrary IHAT
Kb «IIpuBarbank» 3a 2001-2017 poxku
Iicepeno: moOynoBaHO aBTOPOM.

OTxe, HallMEHIIa CyMa aKTHUBIB, 3000B’A3aHb T4 CyMU JCMIO3UTIB
oyna 2001 poky: 7 221,36, 6 912,33, 2 409,57 MaH IrpH BIANOBIAHO.
Haii6inpiry cymy aktuBiB 6aHk MaB 2016 poxy — 269 032 muH rpH.
Haiibinbiry cymy 30008’ s3adb 240 100 muiH rpH Takox 2016. Makcu-
MaJlbHy CyMy J1eno3uTiB — 2017 poky.

BucHOBOK: aHami3yr4uu TpUBAIUN MEpioJ dYacy, HEOOXITHO
BpaxOBYBaTH 3MIHY BapTOCTI I'poIlliei, a came 1HQIIALINHI Npolecu B
KpaiHi. Jleno3uTu 1opuIndHuX i GI3UYHUX OCI0 HAMpsIMYy 3aJIeKaTh BiJl
TaKUX 3MIH. Y TOJAJIBIIOMY HEOOX1JHO, KPIM HOMIHAJIbHUX MOKa3HU-
KiB, TOCJIIAUTH peajibHl B 1iHaX 0a30Boro poky. Llei 3axij 3MEHILNUTD
KOJIMBaHHS, 110 BiAOYJIHCS 32 paxyHOK 3017IbIISHHS KypCy Joiapa, mo-
KPAIUTh PO3MOALT BITHOCHO CEPEIHBOTO, TOA1 PE3yIbTaTH MPOTHO3Y
OyIyTh OLIBIII TOCTOBIPHIIITUMHU.
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3araioMm (piHaHCOBE CTAHOBUILE OAHKY € cTabuIbHUM. [TocTynoBo
30UTBIIYETHCSA WOT0 HAAINMHICTL Ta (iHaHCOBAa CTikicTh. Jlo peul,
HE MO>KE HE BTIIIATH 1 TOM (haKT, 1110 OCTAHHIM YacoM J0 OaHKY MPOsIB-
JISIIOTh 3HAYHUM 1IHTEPEC MOTEHITIMHI IHBECTOPH, 30KpeMa MIIHI 3aXiaH1
OaHKIBCBKI CTPYKTYpH, 110 XOTiM 6 mpumdatu akiii [IpuBarbanky.
Takuil iHTEpeC € SICKpaBUM JOKa30M CTa01IbHOIO (PIHAHCOBOTO CTaHy
OaHKy. AKe dKOJHOMY IHBECTOPY HaBITh HA [YMKY HE CIajie BKIaJgaTu
KOIITH Yy CTPYKTYpy a0o Oi3HeC, siKi MaloTh MpoOJieMu Ta HEAOCTATHIN
pIBEHb HAJIIITHOCTI.

Ipuxaan 2. Po3riasiHyTo 0COOIMBOCTI 3aCTOCYBaHHSI MPOTPaM-
Horo npoaykty IBM SPSS STATISTICS nig yac mpoBeIeHHS CTaTHUC-
TUYHOT'O aHali3y co0iBapTOCTI MPOAYKIIII CUILCHKOTOCIOIAPCHKOTO
BUpoOHUITBA (Taba. 3). HamaHo xapakTeprucTUKy OMTMCOBOMY, YaCTOT-
HOMY 1 PO3BIAyBajJbHOMY aHali3aM, sIKi JalOTh MOXJIMBICTb JOCIIJI-
HUKY 3/IIMICHUTH CTATUCTUYHUM aHaJ13 €KOHOMIYHUX MOKa3HUKIB.

Ta0aug 3
BupoOoHu4a codiBapTicTh ¢/T IPOAYKUii 3a perioHaMu Y KpaiHu
y 2017 p., mapa rpH
Bupoonuua Bupoonu4a codiBapricTh
Perion co0iBapTicTh MpoAyKUii | MpoaykKuii (PodiT, mocayr)
(podit, mocayr) c/ry ¢/t y pepmepcbkux
NiAMPHEMCTBAX rocrnojaapcTBax
Binaumbska 25,069 4,292
Bommuceka 6,942 1,195
JlaimporeTpoBchKa 19,913 4,635
JloHerpka 7,745 1,472
JKutomupcrka 8,432 0,967
3akapnaTchka ,676 0,193
3anopi3bKa 11,777 3,125
IBaHO-®paHKiBChKA 5,125 0,771
Kuiscbka 29,973 2,326
KipoBorpasacrka 14,202 5,062
Jlyranceka 6,227 2,326
JIbBIBCBKA 7,200 1,487
MukosaiBCbKa 10,557 3,399
Onecbka 14,687 4,925
[TonraBchka 24,702 3,360
PiBHEHCEHKA 5,447 00,538
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[TponoBkeHHs TabUII 3

CymMchKa 14,010 2,039
TepHOMiTBCHKA 10,991 1,323
XapKiBChbKa 17,879 3,174
XepCcoHChKa 10,549 2,904
XMenbpHULIbKA 16,529 2,104
Uepkacbka 26,768 2,449
UepHiBelbKa 1,849 0,402
YepHiriBcbka 47,253 1,692
M. KuiB 25,150 0,006

Tlorcepeno: Odiniiinmii caifT Jlep:kaBHOI CITy>KOM CTATUCTUKK Y KpaiHu®,

Pesynomamu 0ocnioocenns. MoxXJIMBOCTI MPOrpaMHOTO TPOIYK-
Ty SPSS 103BOJISII0TE TPOBECTH CTATUCTUYHUI aHall3, BAKOPUCTOBY-
04U MOT0 TPU OCHOBHI BUIHU, @ CAM€: ONMMMCOBUM, YaCTOTHUH 1 PO3BiAY-
BaJIbHUHM aHami3u. ONUCOBUM aHAII3 Ja€ MOXKJIMBICTh IIpOaHasi3yBaTu
BHOIPKY 3a IONIOMOT'OI0 CTAaH/IAPTHUX XapaKTEPUCTHUK, & CaM€ BU3HAYA€
BaJIIJTHICTb 1 3arajibHy KUIBKICTbh CIIOCTEPEKEHB, pO3Max Bapiailii, MiHi-
MaJjbHE 1 MAKCUMAJIbHE 3HAUYECHHSI, CYMY, CTaHIapTHY MOXUOKY, TUCIIep-
CII0, TIPY [IbOMY CEPEIHE 3HAUCHHSI, ACUMETPIs Ta €KCLIEC PO3PAXOBaHI 3i
CTaHJAPTHUMHU MoXuOKkaMu. YacTOTHUM, KpIM BHIIIETIEPEPaXOBAHUX
XapaKTePUCTUK, J10JJaTKOBO BH3HAYa€: KBAHTWUJII BHUOIPKH, YACTOTY
(BIICOTOK) HACTaHHSA MOA1H, pO3PaXOBYy€ iXHE HAKOMTMYEHHSI Ta B1100-
paxkae Ha pi3HUX THUIAX Jlarpam.

Po3BiyBasIbHUY aHaJ13 HaOUIBII MOBHO XapaKTEPU3YE CEPEo-
BUIIIE 3a JIOTIOMOI'0I0 HBOTO 1 aHalli3ye€ BUPOOHUYY COOIBApTICTh C/T
npoayKIii (poOiT, HOCIyT) y MIANPUEMCTBAX 1 (hepMEPCHKUX rOC01ap-
CTBax y po3pisi perioHis 3a 2017 pik, a came:

1. JlocnigHUK OTpUMYE 3BeJeHYy 1H(OpMaIlil0 NpPO KUIbKICTh
HasiBHUX 1 MPOMYIIEHUX CIOCTEPEKEHb, BU3HAYAE iX BIACOTKH. B
obcTexeHi 3anyueHo 24 perionu ta micto Kuis. Ls indpopmaris Ha-
OyBa€ IIHHOCTI IMiJ Yac 0OPOOKH BEJIUKUX MAaCHBIB CTATUYHMX 1 JU-
HaMIYHUX JaHUX.

2
Odiuiiinuit caitt JepxaBnoi ciyx0u cratuctuku. URL : http://www.ukrstat.-

gov.ua. (nara 3BepHenHs 28.04.2019).
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2. AHani3ytouu ONKUCOBY CTaTUCTUKY, MOYKHA CTBEP/IKYBATH, 1110
cepelHs BUpOOHMYA COOIBAPTICTh C/T MPOAYKI Ha MiANPUEMCTBAX
VYkpainu craHoButh 14,786 Mipa T'pH, NpU IIbOMY € PETiOHU, B SIKUX
Butpavaetbcss 0,676 wMapag rpH  (MIHIMaJbHE  3HA4Y€HHs) 1
47,253 miuipA rpH (MakcuMasibHe 3HaYeHHs ). [looBrHA perioHiB Ykpa-
1HM Ha MIATPUEMCTBAX MarOTh BUTpatu a0 11,777 mapa rpu (MeaiaHa),
1HI11 — OUTbIi BUTpaTu. Po3Max Bapialii ctaHoBUTH 46,577 Mip. rpH.
Cepennsa HeTunoBa (CyKyIHICTh HEOJHOpPIHA) Bapiallisi CTaHOBUTH
71 % (xBapparnunuii koedimieHT Bapianii Oiabe 33 %). CepenHe 3Ha-
4yeHHs Oubiie 3a meiany (14,786 > 11,777), npucyTHs CUIIbHA MPABO-
ctopoHHst acumeTpis (As = 1,303 > 0,5), MIOCKOBEPIIMHHUN PO3IMOILIT
(excrec 2,299 menme 3-x). Cepenns BupoOHHYA COOIBAPTICTh C/T MPO-
OyKii 'y  ¢GepMepchbKUX TOCMONApCTBAX YKpaiHM CTaHOBHUTH
2,247 mipA TpH, TIPU IIbOMY € perioHH, B skux BuTpadaerbcs 0,006
MJIpA TpH (MiHIMaNIbHE 3HaYeHHs) 1 5,062 Mapa rpH (MakcUMalibHE 3Ha-
yeHHs ). [TooBuHA perioHiB Ykpainu Ha epMepChKUX rOCIOJapCTBaxX
MaroTh BUTpaTu 10 2,104 mupa rpH (Meaiana), iHII — OUIbII BUTPATH.
Po3max Bapiaiii cranoBuTh 5,056 muipa rpH. CepeiHs HeThnoBa (CyKy-
MHICTh HEOAHOPI1/IHA) Bapiallisi cTaHOBUTH 66 % (kBagpaTuuHuii koedi-
uieHt Bapiauii oinbiie 33 %). [Ipucytusa cepenns (As = 0,403 < 0,5)
paBOCTOPOHHSA a (2,247 > 2,104) acumeTpis, IIIOCKOBEPIIMHHUN PO3-
nozain ekcuec — 0,709 (mentie 3-x) (Tadma. 4).

Tabnuis 4
OnucoBa craTuCTUKA BUPOOHUYOI COOIBAPTOCTI ¢/T mpoaAyKuii
3a 2017 p., mJupa rpH
C/B Ha migmpueMcTBaX C/B na pepmepenrux
rocnoapcrBax
IMoka3Huku
Craruc- Ctnanaapraa Cratuc- CTaaHgapTHa
THKA noxuodKa THKA noxuoka
Cepenne 14,786 2,109 2,247 0,296
05 % nosipumit | RHT|10 434 1,636
) TPaHUIISA
iHTEepBa IS Bepxiis
cepeHbOTO P 19,138 2,857
TPaHUIISA
5 % yciueHe cepeiHe 13,945 2,214
Memaiana 11,777 2,104
Jlucniepcis 111,177 2,190
BinxuieHus 10,544 1,480

66



MiHiMym 0,676 0,006
MaxkcumyMm 47,253 5,062
Po3max 46,577 5,056
M KKBaHTHJIBHUI pO3Max 15,237 2,186
AcuMmetpist 1,303 0,464 0,403 0,464
Excriec 2,299 0,902 -0,709 0,902

Joicepeno: po3paxoBaHO aBTOPOM 3a JAHMMH®,

Cepenns BupoOHHMYa coO1BapTicTh ¢/T mpoAykii 2018 poky Ha
nianpueMcTBax cranoputume Bing 10,434 mo 19,138 mupxa rpH, a Ha
dhepmepchKux rocmogapcTax — 1,636 — 2,858 Mipy rpH.

3. KBanTuiapHUM pO3MOILUT BU3HAYAE BIJICOTOK PETIOHIB 3a 00Cs-
rom Butpart. Tak, 75 % perioHiB MarOTh C/B Ha MIAMPHEMCTBAX y PO3-
Mipi 22,491 miipa rpH, a y pepmepcbkux rocrnoaapcTBax — 3,267 mMipa
rpH (Tabm. 5).

Tabnuns 5

KBanTmii, Mmuipa rpH

KBanTnii
5 10 | 25 50 75 90 95

IHoxka3sHukn

BupobHuya ¢/B mpoayk-
mii ¢/r ma mianpuemct-1,0283,8157,071 11,777 22,491| 28,610 42,069
Bax

BupobHuya ¢/B mpoayk-
ii c/r Ha depmepcrknx|0,0620,3181,081 2,104 3,267 4,751 5,021
rocrnojapcTBax
oicepeno: po3paxoBaHO aBTOPOM.

3BaxkcHE
CepelHE

4. JleranbHUl aHaNi3 €KCTPEMAJbHUX 3HAYEHb JIA€ MOXKIIUBICTb
BU3HAYUTHU PETIOHU, B SIKUX BUTPATH CYTTEBO BUPI3ZHSIOTHCS BiJ| 3ara-
JBHOT  CYKYNHOCTI, TakK, 3a MiAOpUEMCTBAMH  YepHITiBCHKOI
(47,253 mapna rpH) i KuiBcbkoi (29,973 mupa rpH) o0macti MaroTh
MaKCUMaJbHI BUTpaTH Mo YKpaiHi, a 3akapnarcbkoi (0,676 Mapa rpH)
1 Yepniserpka (1,849 mupna rpH) o61acTi — MiHIMalbHI. 3a Gpepmepch-
KUMU rocrojapcrBaMu BupizHstoTbesi KipoBorpaaceka (5,062 mupn
rpH), Onecbka (4,925 mupa rpH), 3akapnarceka (0,193 mupa rpH) 00-
nacti 1 M. Kuis (0,006 Mapa rpH) BiATIOBIIHO.

3TaM caMmo.
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5. [loOGynoBaHi rpadiku: UMOBIpHICHUHN Tpadik (OUIKYBaHHS i
9ac HOPMAJIBHOTO PO3MOALTY 3a KUIBKICTIO 3HaY€HB) 1 MMOBIPHICHUM
rpadik 3 BiAAaJICHUM TPEHAOM (KUIBKICTh CIIOCTEPEXKEHb, 10 BiAXH-
JIEHI BiJl HOPMAJIbHOTO PO3MOJILTY) Aal0Th MOXJIMBICThH Bi3yajbHO 30-
Opa3uTH ycCl CIIOCTEPEIKEHHS Ta BU3HAYUTH iX BIJIMOBIAHICTE YMOBaM
HOPMAaJIBHOT'O PO3IOJILTY.

6. Po3paxoBanuii kputepiii KonmoropoBa-CMipHOBa BKa3zye Ha
MOPYUIEHHS YMOB HOPMAaJIbHOTO PO3MOJIIY, 3HAYUMICTh MOKA3HUKIB
oinba 3a moxuoky (0,2 >0,0510,195 > 0,05). ITpu ipoMmy BUpoOHHYA
C/B MPOAYKIi Ha MIJAMNPUEMCTBAX HAOIMKAETHCS JO0 HOPMAaJbHOTO,
kputepii [lanipo-Yinka 3nauymiocti 0,021 < 0,05 (Tab:. 6).

Taomurs 6
Kpurepiii HOpMaJabHOCTI
Kosmoropos-CmipHoB Hlamipo-Yiik
IMoxka3zuukn Cratuc-| Cr. | 3Haum- |Craruc-| Crt. | 3Haum-
THKA CB. MiCTh THKA CB. MIiCTh

Bupobnuua  cobiBap-
TICT MPOLYKIIT CT | a9q | 25 | 0200° | 0,956 | 25 | 0,346
(bepMepPChbKUX  TOCTO-
napcTBax
BupobHuua  cobiBap-
Tictb mpoaykmii c/r y| 0,144 | 25 0,195 0,902 | 25 0,021
M1 IIPUEMCTBAX
JDicepeno: po3paxoBaHO aBTOPOM.

JlonaTkoBO mepeBiprUMO Ha BiAMOBIIHICTh HOPMAJIBHOTO PO3IMO-
Ty 32 JOMMOMOT'OK0 €KCIECY M aCUMETPIi:

1) excuiec/cTaniapTHa MOXHOKA €KCIIECY;

2) acuMmeTpist/cTaHIapTHA MOXUOKa aCUMETPIi.

3a mianpueMcTBaMHU poO3paxoBaHi 3HaUe€HHs 2,5 1 2,8, 110 mij-
TBEPIKYE MOPYILICHHS YMOB HOPMalIbHOTO po3mnoAainy (> 2), a 3a
bepmepcekumu rocnoaapctBamu — 0,8 1 0,9 — pesyabTaT MEHIe
2-X, MOKHA MPUAHITA HOPMaJIbHUM po3noAia. LliHHICTh i€l GhyHK-
111 3pOCTae, KOJIU MPOBOJAUTHCS BUOIPKOBE JOCIIIKEHHS 1 pe3yJib-
TaTU CTAaTUCTUYHOIO aHaji3y MEPEHOCITHCS Ha BCIO T€HEPAIbHY
CYKYIIHICTb.
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7. 11o0y1oBa ricrorpaMu Ja€ MOKJIUBICTh OI[IHUTH, KA KUIbKICTh
CIIOCTEPEKEHb MTPUNMaE MEBHE 3HaUCHHS 00 niepeOyBae B IEBHOMY 1H-
TepBati. BupoOHM4a co01BapTICTh MPOAYKIT Ha (hEepMEPCHKUX TOCIIO-
JapCTBax IIECTH PETIOHIB cArae 10 1 MIIpJ TpH, 11I€ LIICTh IepeOyBae B
1HTEepBail BiJ 2-X 10 3-X MupJ TpH. JIuiie oauH perioH Mae BUTPATH
BUPOOHUIITBA OuIbIe 5 MiapA rpH. Ha ricrorpami npucyTHs MpaBOCTO-
POHHS acUMETpis (XBICT nepeOyBae MpaBopyy), HAABHUM HOpMaTbHUM
posnoin (puc. 3).

7N = . L

& iy

/ \

=

ooo 1,000 000 3000 4000 So0o a0

Bupod Bieapri poayeull (podir, nocnyr) elr e Yo (p I, Poznyr) cir 8
p

L A

Puc. 3. BizyaabHe BiioOpaxeHHs1 cO0iBaApTOCTI NPOIYKIIL
Jrcepeno: po3paxoBaHO aBTOPOM.

BizyanbHe 300pakeHHSI sy CIOCTEPEKEHHS 3a JOMOMOIOIO
AIIMKOBO1 JilarpaMM BKa3ye Ha BIJACYTHICTb €KCTPEMalbHUX BUKHJIB,
JTa€ MOXJIMBICTh BUBHAYUTH MeJllaHy, MiHIMaJIbHE 1 MAaKCUMaJIbHE 3HA-
yeHHa. HwkHIM 1 BepxHIM OOKHM SIIMKa BIAMOBIIAIOTE MEPIIOMY
(Q1 =25 %) i Tperbomy (Q3 = 75 %) KBaHTHIISAM (3HAYCHHS, 110 BHO-
KPEeMJTIOIOTh Y4 1 ¥4 BUOIpKM). S1uKoBa aiarpama 3py4dHa Iija yac mopiB-
HSIHHA BUOIPOK, K1 MOAUICHI Ha KaTeropii, BOHa HalOUIbII HATJISHO
XapaKTepu3ye PO3IMOIi.

Bucnosku i nepcnexmusu 0ns nodanvuiozo 0ocnioxcenus. dep-
MEpChKE rOCIoAapCcTBO B YKpAaiHi JUIIE PO3BUBAETHCS, PO IO CBIA-
4yaTh BUTPATHU C/B mpoAykiii. CepeaHiii po3Mip MEHIIMNA 3a BUTPATH
nignpueMcTB y 6,6 pasza. Po3Butok c¢/r B YKpaini HepiBHOMIpHUN. Y
NOJAJIBIIIOMY HEOOXITHO MpOaHai3yBaTH I1HII E€KOHOMIYHI TOKa3-
HUKH, I00 MATBEPAUTH L1 TPUITYIICHHS.
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PO3ILI 3
MEPEBIPKA CTATUCTUUYHUX I'ITOTE3

3.1. IIpyHIUIM NepeBipKU CTATUCTUYHMX TinoTe3

OpHe 3 OCHOBHHUX 3aBJlaHb CTATUCTUKH TOJISITA€ B MiATBEPIXKEHHI
a00 crIpocTyBaHH1 IEBHOTO MPHUITYIICHHS (TIMOTE3H) BITHOCHO TeHEpab-
HOT CyKyIHOCTI, 3p00JICHOT Ha OCHOBI BHOiIpKoBOi. Cama mpoiiemypa 3ic-
TaBJICHHS TIMOTE3U 3 BUOIPKOBUMHU JTAHUMHU HA3UBAETHCS TIEPEBIPKOIO
CTaTUCTUYHOI TIMOTE3U. 3ayBa)KUMO, 1[0 CTAaTUCTUYHA TIMOTE3a MIT-
BEPIKYEThCA a00 CIPOCTOBYETHCS ajie HISIK HE OBOAUTHCS. ['imoTe3a
MOe OyTH ITPaBWIILHOIO 200 HEMPABUIIBLHOIO, IT1]1 Yac ii MPUUHSATTSA a00
CIPOCTYBaHHS MOKJIMBA MIOMUJIKA, TOMY Y pa3l MPOBEACHHS CTaTUCTUY-
HOI'0 TECTYBaHHSI BU3HAYMMO NOMMJIKM 1 Ta 2 pony.

CratucruyHa rimore3a (rimore3a) — 1€ NEBHE TBEPKCHHS
(MpUMyIIeHH) BIIHOCHO T€HEPAIbHOI CYKYITHOCTI, IO MEPEBIPSETHCS
Ha OCHOBI BHOIpKHU. ['iIM0Te3a HA3UBAETHCS MAPAMETPUYHOIO, SIKIIIO TIe-
PEBIPSAETHCS MPUITYIIIEHHS PO MapaMeTPH PO3MOJILUTY IEBHOTO BUTY, TA
HEMApaMETPUYHOIO, SIKIIO MEPEBIPSIETHCA TIMOTE3a MPO BUJ HEBIIO-
MOT'0 PO3MOALTY.

[lepeBipka CTaTUCTUYHOI TMOTE3U MOXKE OYTH MPOBEACHA 3 BU-
KOPUCTAHHSM NapaMeTPUYHHX 1 HEMApaMETPUUYHUX KPUTEPIIB.

Ha npaxruiii HalyacTiiie J0BOAUTHCA PO3B’A3yBaTH 3a]1aul IBOX
THUIIIB 32 MEPEBIPKOIO T1MOTE3. 3a1a4i MepIIoro TUMY MOB’s3aH1 3 Mepe-
BIPKOIO TIMOTE3 MPO ICTOTHICTh BIAMIHHOCTENW MIXK MapaMeTpaMu CTa-
TUCTUYHUX CyKynHocTel. [IpukiiaioMm Takux 3agad Mo>ke OyTH OLliHKa
BIPOT1THOCTI BIIMIHHOCTEH MIXK CepeaHIMHU, AUCTIEPCISIMU, KOeDIIlie€H-
TaMU KOpeJislii, perpecii Ta iH.

3ajadi Ipyroro TUITy OB’ A3aHi 3 IEPEBIPKOIO TIIOTE3 PO 1CTOT-
HICTh BIJMIHHOCTEW 3aKOHIB po3moairy. Jlo HUX BIAHOCATH 3amadi
II0JI0 BU3HAYEHHS BIAMOBIAHOCTI BUOIPKOBOIO PO3MOJALTY T€OPETHY-
HOMY, 4acTillle BCbOr0 HOPMaJIbHOMY, OIiHII OJU3bKOCTI JIBOX €MITi-
PUYHUX PO3MOJUIIB, OJHOPIAHOCTI CKJIAay KUIBKOX CYKYIMHOCTEH
TOIIIO.
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Po3srisiHeMo esiki BaXKJIMB1 epeyMOBHU 1 0COOJIMBOCTI IEpPEBip-
KM CTaTUCTUYHUX TIMOTE3 3a7a4 NMEepIIoro TUITy, MOB’SI3aHUX 13 3aCTO-
CYBaHHSIM MapaMETPUUHUX KPUTEPIiB 1 MPHUIYLICHHS HOPMAJIBHOTO
pO3MOJIUTy B T€HEpaIbHIA CYKYMHOCTI. BHOIp KOHKpETHUX 3aXOJliB 3
MEPEBIPKH T1MOTE3U 3aJICKUTD Bl TAKUX YMOB:

1) oOcsar BubipkoBoi cykymHocTi. [1ix yac mepeBipku rimores 3a
JAaHUMH BEJTUKUX BUOIpOK (N > 30) JOLINEHO 3aCTOCOBYBATH Y2-KPUTE-
piii HOpMAJIBLHOTO PO3MOALTY, a 3a JTaHUMH Majiux BHOiIpok (N < 30) —
t -cratuctuky CThIOJEHTA;

2) piBHICTH BHOIPOK 3a YHMCENIbHICTIO. BHOIpKOBI CYKYITHOCTI 3a
YUCENBbHICTIO MOXKYTh OyTH piBHUMH 1 HepiBHUMH. L{1 BmacTuBOCTI He-
00X1/IHO BpaxOBYBaTH MiJ] Yac MPAKTUYHOI NMEPEBIPKHU TIMIOTE3 MPO ic-
TOTHICTh BIIMIHHOCTEN MK CEpPEIHIMH, 30KpeMa IIiJl 4ac pPO3PaxyHKy
CEPEeIHbOI MOMIJIKU ABOX BUOIPKOBUX CEPEAHIX;

3) mpunIunu GpopMmyBaHHS BUOiIpok. [IpuiioMu nepeBipku cra-
TUCTUYHUX TIMOTE3 3aJIeXkKaTh BIJl XapakTepy (GopMyBaHHS BUOIPKOBUX
CYKYITHOCTEH. SIKI0 cCrioOCTEpEKEHHS OJIHIET BUOIPKY HE MPOTUCTABIISA-
IOThCSI CIIOCTEPEKEHHSIM JIpYyroi BHOIpKH, TO Takl BUOIPKHA Ha3HUBa-
I0Th HE3AJICKHUMHU. SIKIO K CIOCTEPEKECHHS OJHIE€T BUOIPKHU JEIKOIO
MIpOIO TOB’sI3aH1 31 CIOCTEPEKEHHIMU APYroi BUOIPKHU, TO TaKl BHOi-
PKH Ha3uBaIOTh 3JICKHUMU. DOpMyBaHHS BUOIPKOBUX CYKYITHOCTEH
3YMOBJIIO€ P13HI MPUUOMHU OLIHKK BIPOTITHOCTI MIK CEpEAHIMU JBOX
MaJInX BUOIpOK. K10 BUOIPKHM HE3AJIEKH1, TO CTATUCTUYHIMA OIIHITI TT1-
JUISITa€ PI3HULS CEPEHIX, SIKILIO 3aJIeXKH1 — CEPEIHS PI3HULIS;

4) piBHiCTh aucnepcii. I1i yac nmepeBipKy rinoTe3 o0 cepe/l-
HIX MOJJIMBI JIBa BHUIIQJKM I10JI0 BHOIPKOBUX AMCIIEpCId: aucrepcii
piBH1 200 HEpiBHI. Y 3B’S3KY 3 I[UM BUHUKAE CIICI1aJIbHE 3aBIaHHS T1e-
PEBIPKH TIMOTE3M MPO ICTOTHICTh BIAMIHHOCTEN IBOX aucnepciit. s
MEPEBIPKHU TIMOTE3U MPO PIBHICTH ABOX JUCHEPCIH Y TeHEpPATbHUX CY-
KYIMHOCTSIX BUKOPUCTOBYEThCS Kputepit dimepa, ssKUil IPyHTYEThCS
Ha CITIBBIIHOIICHHI ABOX BUOIPKOBUX CKOPHUTOBAHMX IUCIIEPCiH, 110
3aMiHIOIOTh 3HAUYECHHSI JUCTIEPCIN y TeHEepATbHUX CYKymHOCTIX. Kpu-
TUYHI 3HaUYeHHs KpuTepito Dimepa 3HaXOAATh 3a cHeliaJbHUMU Ta0-
JUISIMHM 32 BIATMOBIHOKO KIIBKICTIO CTYNEHIB CBOOOAW 1 3aJaHUM
pPIBHEM 3HAYYIIOCTI.
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3aJiexKHO Bij TOTO, PIBHI UM HEPIBHI JUCIIEPCIi B TEHEPAIBHUX CY-
KYIHOCTAX, TOTPIOHO BUJIO3MIHIOBATH CXEMY MEPEBIPKU TIIOTE3HU.

Po3B’a3yBaHHs 3a71a4 JPYroro TUITY MOB’SI3aHO 3 MEPEBIPKOIO Ti-
MOTE3 BIJHOCHO 3aKOHIB PO3MOALTY TE€HEpaJbHUX CYKYIMHOCTEH. Y
MPaKTUIHUX JOCTIKCHHSIX YaCTO BUHUKAE HEOOX1THICTh BCTAHOBUTHU
XapakTep po3MOJIUTy TeHepaIbHUX CyKynmHocTel. [Ipu nboMy MOXKYTb
BUHUKATH 33/1a4l TPhOX BUJIIB:

1) mpo y3ro/KeHICTh eMIpUYHOrO (BHOIPKOBOTO) 1 TEOpETHUY-
HOT0 (T€HepaJIbHOTO) PO3MOILIY;

2) Mpo HE3aJEKHICTh PO3MOJLTY OJHIET O3HAKU B APYTOi;

3) Npo OJHOPIAHICTH ABOX Ta OUIbIIE EMIIPUYHUX PO3IOJILTIB.

Taki rimores3u, sIK 1 TIMOTE€3W BIAHOCHO MapaMeTpiB PO3MOJLIY,
MIEPEBIPSIOTH 32 IOMIOMOTOIO CIIeIiaTbHUX KPUTEpIiB 3roau. Kpurepiem
3roJIM Ha3UBalOTh KPUTEPIA NMEPEBIPKU TINOTE3M MIOJO0 NependadyBa-
HOTO 3aKOHY HEBIJIOMOIr'0 pPO3MOJUTY B TeHepanbHii cykynHocti. Lli
KpUTEPIl J03BOJISIOTh BCTAHOBUTH, Y3TOJKYIOTHCS YU HE Y3TOKY-
IOThCS JOCHIIKYBaH1 PO3HOAUIM 3 TEOPETUYHUMH PO3MOJILIAMH, a Ta-
KOX T€, HACKUIbKH ICTOTHUMH € PO301KHOCTI M1’K IUMH PO3MOJILIIAMH.

3.2. OcHOBHA i aJIbTEPHATHBHA IiNOTE3N

OpHa rinoTe3a Ha3MBAETLCI O0CHOGHOI0 (200 HY1b060I0), 11 T103-
HayatoTh Ho, JoriuHe 3amepedeHHs OCHOBHOI TMOTE3H HA3UBAETHCS
albTEPHATUBHOIO Ta mo3HaudaeThcss Hi. I'imoTesy, mo ¢ikcye equne
3HAYEHHS MapamMeTpa, Ha3uBalOTh HPOCHOIO, B IPOTUIIC)KHOMY BUIIA-
IIKY — CKJ1AOHOI0.

[IpaBuiio, 3a SIKUM NPUUMAETHCSA PILICHHS MPO MNPUUHATTS abo
BIIXWJICHHS TiroTe3u Ho Ha3MBawOTh cmamucmuynum Kpumepiem ne-
pesipku Tinote3n Ho. PimeHHs npuiiMaioTh Ha OCHOBI BHUOIpPKH
X1, X5, ... Xy, 32 sK010 GOPMYIOTH crieniaabHy (GyHKI0 BUOIpku T, =
T(Xy, X5, ... X;,), 110 QYHKIIIIO HA3MBAIOTh CMAMUCHUKONO KpUmepiio.

IIpuHuun nepeBipku rinore3. MHOXHWHAa MOXKIIMBUX 3HAYEHB
CTaTUCTUKH KpUTepito Ty, po3AlIsIETHCS HA JIB1 MiAMHOKHUHHU, 10 HE TIe-
PETUHAIOTHCS: KpUTUUHY chepy S, ToOTO cepy BiIXUIICHHS T1OTE3U
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Ho Ta cepy S mpmitHsTrs wiei rimoresn. SKimo dakrtrdHe (CrocTepesk-
HE, BUpaxXyBaHE Ha OCHOBI BUOIPKH) 3HAUCHHS KPUTEPIIO MOTPAIUISIE B
KpuTu4Hy cepy S, To oOcCHOBHA TinoTe3a Ho BigxuisieTbes Ta mpuiiMa-
€ThCA allbTepHaTUBHA H1, y IpOoTUIICKHOMY BUMAJKY IPUUMAETHCS OC-
HOBHA T1M0Te3a, TOOTO BIAXWIAETHCS aIbTEPHATUBHA.

Ak yxke 3ayBa)KyBaJIOCh, IiJi Yac MEPEBIPKU CTATUCTUYHOI TiMo-
TE3U € TIeBHA WMOBIPHICTh MOMUIUTHUCS.

IMomMuiIKa NepuIOro Poay noisieac 8 momy, Wo 8iOXUNAEMbCS HY-
1b06a 2inomesa, AKa Hacnpaesdi € npasunbHoio. VIMOBipHicTb i€l mo-
MUJIKU TTIO3HAYAETHCA (& Ta HA3UBAETHCS PIBHEM 3HAUYIIIOCTI KPUTEPIIO.
3a o3naueHusM @ = P(H;|H,). {10 iMOBIpHICTh 3a7a10Th, SIK IPABHUIIO,
nepes; MPOBEICHHSM TECTy, YMCJIOBE 3HAYEHHSI € CTaHJIAPTHUM QX =
0,01; 0,05; 0,001; 0,005.

IHoMuIKa IPYroro poay nosiseace y 8i0OXUNEHHI AlbMePHAMUBHOL
einomesu, wo Hacnpasoi NPAasuiIbHA. ﬁMOBipHiCTL IIOMUJIKM JPYTOro
poay no3HadaeThes 8. BigmosigHo mo o3nauenns S = P(Hy|H;). Be-
au4yuHa 1— [ Ha3UBA€THCS MOTYXKHICTIO KpUTepito. MiHIMI3yBaTH MMO-
BIPHICTh OJIHOYACHO MOMMJIKK 1-r0 Ta 2-TO POy MOKIIMBO JIUIIE 32
YMOBH 301Ib1IIEHHSI 00’ €My BUOIpKH (Taodu. 3.1).

Tabmums 3.1
I'imore3a Ho Binxuisierbcsa IHpuitmaerbest
[IpaBunbHa [Tomunka 1-ro pony [IpaBunbHE pilieHHS
a = P(H;|H,) 1 —a = P(Hy|Hy)
HenpasuibHa [IpaBunbHE pilieHHS [Tomuiika 2-ro poxy
1—p = P(H|H;) B = P(Hy|H;)

VY panioniokaili moMuJiKa MEPIIOro Poay — MPOMYCK CUTHATY,
JIPYroro poay — NPUMHATTS XHUOHOTO CHUTHANLY; Y HOPHUCIPYACHIIT
Q — WMOBIPHICTh BUIIPABJIOBYBAaHHS BUHHOTO, 3 — 3aCy/>KEHHS HEBHH-
HOT'0; Y BUPOOHUIITBI & — PU3UK MOCTaYaIbHUKA, 5 — PU3HK CIIOKUBAYa.

Pieenv 3nauumocmi 2inome3u Ha3UBaIOTh IMOBIPHICTD 31MCHUTH
MOXUOKY MEPIIOro poay, TOOTO BIIXWINTH MPABUIIBHO HYJIBOBY TIIOTE3Y
(@ = 10 % abo 5 % abo 1 %). [Tnoma mig HOpMaJLHUM PO3IOIITIOM
nopiBHIo€ 1. HaM HEoOX11HO NIEpeBIpUTH, UM I1€ BUITAIKOBE cepeiHE abo
cepenHe iHImoro posnoAuty. IloxuOka xapakTepusye, 10 cepeaHe 3Ha-
YEeHHSI MTOTIAJIO BUTIAJKOBO, TO BIIXUIISIETHCS HYJIbOBA T1ITOTE3a.
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Po3mmproerbest mo111a, 3HUKY€EThCS B1JICOTOK TOXUOKHU, HA PIBHI
0,05 Bigxmisemo, a 3a 0,01 He Bigxuasemo (puc. 3.1).

~—

¥ N =

B — noxuo6ka Il pony o — noxuodka I poxy

1 -0,95=0,05, 1-0,99=0,01.
Puc. 3.1. BisyaJaizanisi mnoxu0Ku nepuioro i Apyroro poay

Jlist Bizyauizaliii mOXuOKH 3aCTOCYEMO PO3MOIUTBYUN KaTbKYJIs-
top: https://gallery.shinyapps.io/dist_calc/ (puc. 3.2-3.5).
Distribution Calculator (po3noaiibunii KAJILKYJISATOP)

Distribution Calculator

Distribution: Normal Distribution
Mormal
= S/ g
Mean S | i
o (0] ) //'
(TS VI DO TR T ‘,' \\
['s] // k
= /
Standard deviation = b ™,
. R 20 5 o .
— K .
(=1
S AA k_
L= T T T T T T =
-89 -6.6 -3.3 ] 3.3 6.6 9.9
X saors>h) P(X <-6.5 or X > 6.5) = 0.0489

Puc. 3.2. HopmanbHuii po3moaij

standard deviation — cepeHROKBAIpAaTUYHE BITXUIICHHS

mean — cepeIHE 3HAYCHHS

Find area — 3nalinits chepy:

both tails — 00uaBa xBOCTH lower tail — HIKYH XBICT
upper tail — BepxHiit XBiCT middle tails — cepenni xBocTu
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Distribution Calculator

Distribution:
1

Nommal
Binomial

t

F
Chi-Squared

0.4

0.2

1 Distribution

/I_H“\\
/N
\
N
Y

/

/N

0.0

P(X<aorX=h)

Fing Area:

Bath Tails

Puc. 3.3. t-po3moain

Distribution Calculator

Distribution:

E

Degrees of freedom
' 11]
o——— )

Degrees of freedom (2)

— |
1 3 g ) 2l l,l:

P(X<-1.960rX>1.96)=0.0784

F Distribution

Modet:

P(X>a)

Puc. 3.4. F-po3noaia

Distribution Calculator

Distribution:

Chi-Squared|

Nomal
Binomizl
1

Chi-Squared

hode!

P(X >2.98)=0.0499

Chi»2 Distribution

PX=>a)

Find Area:

Uppar Talt

Puc.3.5. y* — po3noain

P(X>1831)=0.05
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3.3. AJITOPUTM NMPOBEAEHHA CTATUCTUYHOIO0 TECTYBAHHSA

ITepeBipka CTaTUCTUIHOI TIITOTE3H Mepeadadae mocCIiJ0OBHE BUKO-
HaHHS TAaKUX €TalliB;

1. Ouinutu iHGOpPMaILIitO Ta OMMCATHA CTATUCTUYHY MOJI€]Ib BUOIP-
KOBO1 CYKYITHOCTI.

2.Ha ocHoBi BubOipku X;, X5, ... X, chopmyintoBaTi HYJbOBY Ta
aJbTEPHATUBHY T1MIOTE3U.

3.Bubpartu kputepiii nepeBipku. Y KOKHOMY KOHKPETHOMY BH-
najgKy MmiaouparoTh CTatuctuky kpurepito T, = T(Xy, X5, ... X)),
3a3BUYall 3 HUXKYE nepepaxoBanux: U — HopManbHUNA PO3MOILI, pO3IO-
i xi-kBajgpat (momatok B); t-posmoain Creromenta (momatok A),
F-posnonin ®imepa (moxatok I).

4.3a CTaTUCTHKOIO KPUTEPIIO Ta PIBHEM 3HAUYIIOCTI & Yy BIAMO-
BIIHIMA CTaTUCTUYHIN TaOaUI (Y IbOMY MIAPYYHUKY 111 TaOJIMII MOaaH1
B JI0JIaTKaX ) BU3HAYAIOTh KPUTUYHE 3HAYEHHS (KpUTUYHY TOUKY) Ta BH-
3HA4YaITh KpUTHUUHY cepy S. Mexi cep BU3HAYAIOTHCSI, BIJTIOBIIHO,
13 CHIBBIJHOLIEHb JJIsI TPABOCTOPOHHBOI, JIIBOCTOPOHHBOI Ta JIBOCTO-
POHHBOI cep, IO MoKazaHo y Tadaui 3.2.

Tabnums 3.2
Mexi cpep CTATHCTHIHOTO KPUTEPIiIO
Kpurmiani MmoBipHicTs mommiku 1 po Bizyanizartis
cepi p poxy yaizar

[IpaBocTto- P(t >t ) —a “
POHHS T TP
JliBocTo- a
DO P(ten < tgp) =a
JIBoCcTOpOHHS P(tcn < thl) + P(tCH > thz) =a N a/2
CumeTrpuyHa _ _a
JIBOCTOPOHHS P(ten < tigr) = P(ten > tip2) = 2

76



5. Jlnst orpumanoi peanizailii BUOIPKH Xq, X5, ... X;; PO3PAXOBY-
FOTh (JaKTUYHE 3HAYEHHS KPUTEPIIO Tepoerep = T (X1, X2, . Xp) = L.

6. Skmio po3paxoBaHe 3HAYEHHS t HAJEXKUTh KPUTUUHIN cdepi,
TO TirmoTe3y Ho BIAXWisAioTh; KO X t € S, TOAl HEMa€ MiACTaB JIs
BIIXWJICHHSI OCHOBHOI rinoTe3n, To0To Ho mpuiiMaroTs.

/. ®opMyINIOBaHHS BHCHOBKIB 3a pe3yjbTaTaMU TMEPEBIPKU
HYJILOBOI T1IIOTE3H.

Heo0xinHO 3ayBakuTH, IO y pa3l BiJACYTHOCTI CTaTUCTHYHMX
TaOIUIh 13 KPUTUYHUM 3HAUYCHHSIM MOYKHA CKOPHUCTATHUCS 3HAYMMICTIO
KpUTEPIIO (p-3HAUYCHHS).

Ipukaan. [loOyayBaTu ricrorpamy 3a JaHUMH BHOIPKH Ta 3poO-
OWTH MPUITYIIEHHS PO 3aKOH PO3MOILTY.

Tab6mumsg 3.3
Buxigni nani
Xi5 X 04 4-8 812 12—-16 1620 2024
n; 40 24 16 12 8 4
% 10 6 4 3 2 1
h=4-0=4.

CronyduBIIM CEpeAUHU MPSAMOKYTHUKIB TICTOTPaMH, 32 BUTJIS-
JIOM OTPUMAaHOi KPHUBOi MOKEMO 3pPOOUTH MPUITYIIIEHHS, TOOTO BUCY-
HYTH TIIOTE3y MPO iCHYBaHHS €KCIIOHEHITIAJLHOTO po3noainy. Koxny
rinoTe3y BapTO MEPEBIPUTH, a JJI HOTO MOTPIOHI EMITIPUYHI Ta TEO-
pETUYH1 YacTOTU. EMITIpHUYHI — 11€ 4acTOTU 3HAWJICHI 33 JaHUMH BUOIp-
KU, TEOPETUYHI YaCTOTH — OOUUCIIIOEMO 3a GOpMYJIaMHu.

VY BUNIAZIKY OuCKpemHo2o 3aKoHy po3nooily TEOPETUUHI YaCTOTH
IIyKaroTh 32 hopMysIot0: N/ =N- P., Ae N — 00’eM BUOIpKH; Pi — HMOBIp-
HICTh CIIOCTEPE)KYBaHOTO 3HA4YCHHS X = Xj, sfKa OOYMCIIOETHCS 3a
YMOBH, 1110 X B34T€ 3a MPUIYIIICHUM 3aKOHOM.

VY OUIBIIOCTI BUNAJIKIB 3aKOH PO3NOALTY JOCIIIKYBAaHOT BUIIA/I-
KOBOT BEJIMYMHU HEBIJIOMUM, ajie € TIeBHI MiJCTaBU JJIsI MPUMYIICHHS,
IO BIH €, HAMIPUKJIAJl, HOPMAJIbHUM, IOKa3HUKOBUM, PIBHOMIPHUM, Ti-
MEePreOMETPUYHUM TOIIO.

Hexait HeoOx11HO miepeBipuTH TinoTe3y Ho mpo Te, mo BumaakoBa
BEJIMYMHA PO3IO//ICHA 3a TIEBHUM 3aKOHOM, 1110 3a1a€ThCs (DYHKIIIEIO PO-
3oty Fy(x), T00T0 ocHOBHA rimote3a mae Burisia Ho: Fy (x) = Fy(x).
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AJIbTepHATHBHA TiNOTE3a CyNEepedYuTh OCHOBHIM, ToOTO Hi: Fyx(x) #
Fy(x). 11 mepeBipKu TilOTE3M PO PO3IO/ILI BUITaIKOBOT BETUIMHHA X
MPOBOJMMO BUOIPKY 1 mpeacTaBiseMo ii y dopmi Tabnui 3.4 craTuc-
TUYHOTO PO3MOALTY.

Tabnuns 3.4
Buoipka cTaTHCTHYHOTO PO3MOTILY
X; X1 Xy Xm
n; ny n, Ny,

3 06’eMoM BUOIpKH N = )i, N;.

3.4. Buau po3noaijiiB

JIuckperHa BMNIaJAKOBa BeJM4YnHA X Mae€ OiHOMIaJIbHUU 3a-
KOH po3noainy 3 mapamerpamu Ne N, p e [O; 1], SKIII0O BOHA Ha0yBae
3HaueHHs 0, 1, 2, ..., m, ... n 3 IMOBIPHOCTSIMH, 110 OOYUCITIOIOTHCS 32
dopmynor bepuymni: P(X =m)=C;'p"q"™".

Tol ¢akT, 110 BUMIAAKOBA BEIMYMHA X, pO3MOJLIEHA 3a O1HO-
MiaJbHUM 3aKOHOM 3 mapamerpamu Ne N, p e [O; 1], MO3HAYAETHCS Ta-

kuM ynHOM X~B (n; p) (Tabm. 3.5).

Tabmums 3.5
Buoipka 0iHOMiaJILHOTO PO3MOALTY
X; 0 1 2 M n
pi q" | Cyp'q™ | Clp’q™*| ... |[Crp"g"" e | D"

BinomiaabHMii 3aK0H PO3MOLTY IIMPOKO BUKOPUCTOBYETHCS B
TEOpli 1 TPAKTHUIl CTATUCTUYHOTO KOHTPOJIIO SIKOCT1 MPOYKIIii, ]| Yac
onucyBaHHA (PYHKIIOHYBaHHSI CUCTEM MacOBOI'0 OOCIIyTrOBYBaHHS Ta B
1HIMX cdepax.

MaremMaTH4YHe CIIOAIBAHHS BUITQJIKOBOI BEJIMUYMHU X, PO3IOiJIe-
HO1 32 O1HOMIAJTLHUM 3aKOHOM, 00UHCITIOETHCS 3a popmyiioro M(X) = np.

Jlucnepcisi BUMAIKOBOI BEMMUMHUA X, PO3MOIIIICHOT 32 O1HOMIAJIb-
HHM 3aKOHOM, 004ucItoeThes 3a hopmytioro D(X) = npq.
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JuckperHa BunajakoBa BeanuuHa X mae posnoaia Ilyaccona
3 mapametpoM A =np,0< A <o, ne N, p €(0;1), gxiio BoHa HpHUii-

mae 3HadeHHs 0, 1, 2, ..., M, ... — 1€ KIIBKICTh YCIXIB y N HE3AJIC)KHUX
BUNPOOYBaHHAX bepHyi, 32 yMOBH SIKIIO N — +o0, p — 0 3 iiMOBIp-
Ale
HOCTSIMH, 110 IIyKalOTh 3a Gopmynoro (Tadi. 3.6): P(X =m) = —-
m!
Tabnuusg 3.6
Bubipka posnoainy Ilyaccona
X 0 1 2 e m
Di e~4 Ae~4 A? 2 Ae ™
—e
2! m!

Posnoain Ilyaccona 3a mapamMeTpoM A MO3HAYA€ThCS TAKUM YH-
HOM: PS(M).

3a I0MOMOT00 IbOTO 3aKOHY HOCTIIKY€EThCS KIJIbKICTh 3001B Ha
aBTOMATHUYHIH JIiHII, BIAMOB CKJIaJHOI CUCTEMH, 110 MPAIO€ B HOpMa-
JLHOMY PEXHMI, BUMOT Ha 0OCITyTOBYBaHHS, SIK1 TTOCTYIAIOTh 32 OJIU-
HUIIIO Yacy B CUCTEMaxX MacoBOI'0 0OCIIYTOBYBaHHS TOIIIO.

Skio BumaikoBa BenuuruHa X Mae posnoaut Ilyaccona 3 mapamer-
poM, Tojii: Matemarudne crioaiBanas M(X)= A; mucriepcis D(X)= A .

Ipuxnaaa. Koxen 31 150-Tu 3HaKiB MOBIIOMJICHHS, HE3aJIEKHO
BiJ] 1HIIIUX 3HAKIB, MOKE€ OYTH CIIOTBOPEHUM ITiJ] 4acC MPOXOKESHHS JI1-
HISIMU 3B 13Ky 3 WMoBIipHicTIO 0,003. O0UMCANTH NMOBIPHICTH TOTO,
110 OTPUMaHe MOB1AOMJICHHS:

1) He MICTUTH KOJTHOTO CITOTBOPEHOIO 3HAKA;

2) MICTUTh HE MEHIIIE€ HIK JIBAa CIIOTBOPEHUX 3HAKHU.

Hexaii BunaakoBa BennurnHa X — KUIbKICTh CHOTBOPEHUX 3HAKIB,
cepen 150 3HaKIB, 110 MICTITHCS y MOBIIOMIICHHI. Tak, 3aaHa BUNa/I-
KOBa BEJIMYMHA PO3MOALICHA 3a 3akoHOM [lyaccona, mapamerp po3mo-
miny A=np =150-0,003 = 0,45. BukopucroByroun TBEpAKEHHS
7,5 ms k = 0,1, maemo:
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1
1) P(X=0)=c 4 2220,2869; 2) P (X>2)=1-P(X<2)=1 -

0 1
(PX=0+PX=1)=1- (e-°a45-%+e-oa45-%)z
1-0,9246=0,0754.

[IpumycTuMo, 110 ICHy€ MHOXKHHA, 110 MICTUTH N €JIEMEHTIB,
cepell SKMX PiBHO M eJeMEHTIB BOJIOJIIIOTh IIE€BHOK BIIACTHBICTIO.
3 OCHOBHO1 MHOKMHHU B1JIOUPAIOTh N eleMeHTIB. BumaakoBa BeaTnynHa
X — KUIBKICTh €JIEMEHTIB M 3 BJIACTUBICTIO, cepell BiiOpaHuX Mae ri-
nepreoMeTpUYHMA 3aKOH PO3MOLTY, SKIIO BOHA TPUMAaE 3HAUCHHS
Ch -Ch_w

Ch

I'inepreomerpuunuii po3noain 3 napamerpamu N, M, n no3na-

yaeThcs TakuM urHOM: X~ H(N,M,n) (ta6:x. 3.7).

1,2, ... min (n, M) 3 iiMmoBIpHOCTSIMH P(X =m) =

Tabmuns 3.7
Bubipka rinepreoMeTpu4HOro po3moaiiy
X; 0 1 2 m
pi | Cu CR-m | Cu CiZm | Cia CRZh C Cih
[ [ Cy Cy

['imepreomMeTpuyHUM 3aKOH PO3MOJLTY ITUPOKO BUKOPHCTOBY-
€TbCS B MPAKTHUI[l CTATUCTUYHOTO MPUUMAIIBHOTO KOHTPOJIIO SKOCTI
MIPOMHMCIIOBOI MPOAYKIIii, B 3a/1a4ax, MOB’SI3aHUX 3 OpraHi3aliero BUOIp-
KOBHX JIOCJIJKEHb, Ta B 1HIIUX cepax.

Skimo BUMAgKOBa BEJIMYMHA X MAa€ TIMEPreOMETPUYHUN 3aKOH
po3noAainy 3 mapamerpamu N, M, n , Toxi:

: M
1) maremaTtmyHe criogiBanHs M(X) = nW ;

M M n
1 = 1-— || 1-—
2) mucnepcis D(X)= n N l( N j( N j

Hpuxaaa. Y norepei «CnoptiaoTo 6 13 45» rpoioBi Npu3u OTPHU-
MYIOTh YYaCHHKH, sIKi BUrpanu 3, 4, 5 1 6 BUIiB copTy i3 BiIIOpaHUX
BUIMAJKOBO LIECTH BUIIB 13 45. Po3mip npu3y 30UIbIIY€ETHCS 31 30171b-
IIEHHSIM KUJIBKOCT1 BraJlaHuX BUJIIB CHOPTY. 3HANTH 3aKOH PO3IOJILTY
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BUMAJKOBOI BETMUYUHU X — YHUCJIO BraJIaHUX BU/IIB CIIOPTY CEPeJ] BUMa-
IKOBO BimiOpaHux 1mectu. Slka WMOBIPHICTh OTPUMATH TPOIIOBHIA
npu3? 3HalTH MaTeMaTUYHE CHOIBaHHS Ta JUCIEPCitO 1€l BUMAIKO-
BO1 BEJIMYUHHU.

Po3B’s13aHHA
Tabmums 3.8
Buxigni 1ani
x; 0 1 2 3 4 5 6
p; |0,40056 | 0,42413 | 0,15147 | 0,02244 | 0,00137 | 0,00003 | 0,0000001
6 6 6 6
M(X)= 6.@ =0,8: D(X) = G'E.(l_gj(l_EJ =0,6145 :

P8 < X <£6)=0,0244 +0,00137 + 0,00003 + 0,0000001 = 0,02383 ~ 0,24 .
VYci TBepKEHHS 3BeIeMO B Ta0IuIlto 3.9.

Tabnuus 3.9
XapakTepucTUKA BUAIB PO3MOIiJIiB
Marema-
. IMapamer- HmosipHicTs THYHE .
Po3noaia p P{X = k) crioi- Jucnepcis
BaHHs
bepnymmi p s k=1; 1-p s p(1—p)
€ 10,1 _
p €[0,1] k_g — p = pq
binomians- J B, (k) = Cip*q™";
HuiA neNpelod T 0T P P
I'eomeTpuu- P(X = k) = pgk1; a
Huii PEOD | ) 1,23, 1/p p’
. _ k ~n-k
Tinepreo P(X =) = CmChiwm
MeT-pHY- M cn M-n 'V'( _M](l_“
Hui o k=0,1,2,3, ... N N-1U NAT N
min(n,M)
I[Tyaccona P(X = k) —ikf“
A € (0,0) K A A
k=123, ..n

Bunaakosa BesimunHa X po3nojijieHa PIBHOMIPHO Ha IHTEp-
Bai (a, b), AKIIO MIUTBHICTS PO3IMOJIUTY € CTAJIO0I0 IS BCIX MOKIIMBUX
3Ha4YeHb X, TOOTO:
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1
f6) = fo—arX € @D

0,x & (a,b).
Toit ¢akT, 10 BUIAIKOBA BEIMYMHA X PO3MO/IIJICHA PIBHOMIPHO,
Ha iHTepBai (a, b) mo3HavaeTbes Takum unHoMm: X ~ U [a,b].
SIkmio BumaikoBa BeIM4rHa X pIBHOMIPHO PO3MO/IiIeHa Ha 1HTEP-
Baui (a, b), To:
1) dyHKIisS po3noauTy WUMOBIPHOCTEH BUMAAKOBOI BeTWYUHU X
Ma€ BUTJIS;
0, gkuio x < a,
X—a
b—a
1, akmo x > b;

a+b.

2) matemaruuse criofiBanus M (X) = —

Fy(x) = JAKIo a < x < b,

(b-a)”

3) mucnepcis D (X) = =

br+1 _ ar+1
(b—-a)-(r+1’
5) #moBipHicT, BiaydeHHs X B iHTepBan (a,f) HOpIBHIOE

4) IOYaTKOBUM MOMEHT K, =

Pla<X <p)= ’g %5 YMOBH, 1110 KIiHIII IHTEpBaTy HaleXaTh Bipi-
—a

3Ky, Ha SIKOMY PIBHOMIPHO PO3MO/IJIEHO BUMAIKOBY BEJIUYUHY.

Ipukaaa. EnexTponoTsaru MeTpONoOIITEHY HWIYyTh PETYJSIpHO 3
iHTepBasioM 2 xB. [lacaxkup BUXOAUTH Ha IIATHOPMY y BUNATKOBUN
MOMEHT 4acy. Slka WUMOBIpHICTh TOTO, 1[0 YE€KATH MacaXUpOBl1 MpHii-
JIEThCSI HE O1IbIIE MIBXBUJIMHU. 3HAUTHU IHTETpaIbHy Ta qu(epeHiaib-
HY QYHKIIT po3noAiTy WUMOBIPHOCTEN, IO OMUCYIOTh PyX €JIEKTPOIO-
TATIB METPONOJIITEHY, Ta MOOYIyBaTH iX rpadiku. 3HAUTH MaTeMaTH-
YHE CIOJ[IBAHHS Ta CEPEIHHO KBaAPATUUHE BIIXWICHHS BUNIAKOBOI Be-
JUYUHU X — 4acy OUIKyBaHHS €JIEKTPOIIOTATY.

Bunaakosa BenuurHa X — yac O4iKyBaHHS €JIEKTPOIOTATY Ha ya-
coBoMY BIIPI3KY [0; 2] Mae piIBHOMIpHHI 3aKOH PO3MOALTY 3 MapaMeT-
pamu: a = 0; b = 2. Tomy ¢yHKIIT po3moaiay HMOBIpHOCTEH Ta HIiIb-
HOCTI MAaTUMYTb BUTJIAL:
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0, x<0 0, x<0

1
F(x)=<§,0<x32; f(x)=<§, 0<x<2;
1,x>2 1, x>2

YucioB1 XapaKTEepUCTUKHU JOPIBHIOIOTH:

M(X):OLZZ—L D(X) = (2 O) _LosX= f~058

JIMOBipHiCTB TOTO, IO HACAKUPY HPUIHNCTHCA YeKATH He Oiblie
0,5
1B XBUJIMHH, AOpiBHIOE: P(0< X <0,5) = jO,SdX = O,5X‘E'5 =0,25-0=0,25
0
(200 BUKOPHCTOBYIOUM T€OMETPUYHE O3HAYEHHS MMOBIPHOCTI, MaTH-
MEMO BIAHONIIEHHS IUIOLII KBajiparta 31 ctopoHoro 0,5 1o mioii npsamo-
KyTHHKa 31 cTopoHamu 21 0,5).
Bunaakosa BesnuuHa X po3nogijieHa eKCIOHEeHIINHO 3 napa-
MeTpoM A (200 3a MOKAa3HHUKOBUM 3aKOHOM), SKIIO IIUIBHICTH PO3IO-
Ty IMOBIPHOCTEH 3a1a€ThC POPMYJIIOKO:

(e x>0,
f(x)_{ 0,x < 0.

Toit ¢axr, 1m0 BUNaaKkoBa BeIuYnHA X PO3MOJILICHA €KCIIOHEH-
IiHO 3 TapaMeTpOM A IMO3HAYAETHCS TAKKUM YHHOM X ~ Ex(A).

k1110 BUMaaKoBa BeIM4YMHA X PO3MOJIUICHA 38 TOKA3HUKOBUM 3a-
KOHOM 3 IapaMeTpoM 4 , TO:

1) dyHkuis po3noaity UMOBIPHOCTEN BUMAAKOBOI BEIMYUMHU X
0, x<0

mae Burisg F, (x) = {1 o 0
y X >

=1

2) MaTeMaTH4HE CHOI[iBaHHH M(X) =

3) nucmepcis D(X) = ﬁ’

4) #MOBIpHICT, BiIyueHHs X B 1HTepBan (o;f) HOpPIBHIOE
Pla<X<p) =0 -1

[Toka3zHMKOBHUH PO3MOALT BiAIrpae JOCUTh BAKIMBY POJIb Y TEOPii
cucteM MacoBoro obciayropyBaHHs (CMO) Ta Teopii HaJalMHOCTI.
VY teopii CMO A — cepeaHs KUTbKICTb MOIiH, 10 B CEPEHBOMY MOXYTh
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B1I0OYTHCS 32 OJIMHUIIIO Yacy, BIAMIOBIIHO, IOBKHHA YaCOBOI'O MPOMIXK-
Ky MDK JBOMa CYCIIHIMH TOJISIMHA PO3MOJJICHA 3a MOKAa3HUKOBUM
3aKOHOM.

Hpuxkaaa. BcranopieHo, 1o TepMiH PEMOHTY TejeBizopa €
BUIIaJIKOBA BEJIWYUHA X, 1110 PO3MOALIIEHA 32 TTOKa3HUKOBUM 3aKOHOM
po3nojuly. BuzHaunTu WMOBIPHICTH TOTO, III0 HA PEMOHT TEJIEBI30pa
HeoOX11HO He MeHIe 20 IHiB, SIKIIO B1JIOMO, IO CEPEAHIN TepMiH pe-
MOHTY TE€JIeBI30piB CTAaHOBUTH 15 A10. 3HAWTH MIITBHICTH HMOBIPHOC-
TeH, IHTErpayibHy (QYHKIIIIO PO3IOLTY HMOBIPHOCTEH 1 CepeIHLOKBA-
paTUYHE BIXUJICHHS BUIIAJIKOBOI BETUYMHU X.

3a yMOBOIO BIJJOMO, 1110 BUMAaJAKOBa BeJIMYMHA X pO3MOA1ICHA 32
MOKa3HUKOBUM 3aKOHOM PO3MOALTY 1 Ma€ MaTeMaTU4yHE CIIOJiBaHHS,

oo JopiBHIOE 15, TOMYy: M(X)z%zlS; Zz%; o(X)=M(X)=15

(IHIB).
@OyHKIIT HIBHOCTI 1 pO3NOALTY WMOBIPHOCTEM MAaTHUMYTh BHUTI-
TSI
0, x<0 0,x<0
f(X): 1 *%X _ F(X)Z 1
15° x=0; 1-e ¥ ,x>0.

NMOBIpHICTH TOTO, IO Ha PEMOHT TEJIEBI30pa HEOOXIAHO HE
MeHIe 20 qHIB 3HaiAeMO JBOMA CIOCO0aMMU:

© 1
P(X >20)=P(20 < X <oo):jie 15 dx
315

a0o0
20

P(X >20) =1-P(X <20) =1- F(20) =1-(1-e 1°)=0,264
BunankoBa BejnmunHa X po3nojgijieHa 32 HOPMAJBLHUM 3aK0-
HOM 3 TTapaMeTpaMu @, O, SIKIIO HIIJBHICTh PO3MOAUTY 3a0a€ThCs Gop-

MYJIOIO:
1 _ (x_a)z

f)=-m="e 2

Toit ¢akT, 110 BUMaAKOBa BeMTMIrHA X pO3MOAiIeHAa HOPMAILHO 3

napamMeTpaMu &, 0, II03HAYaeThesl TakuM unHoM: X ~ N(a, a2).
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ko BUMajgkoBa BeIWYMHA X PO3IOJIlJIEHA HOPMAIBHO 3 Tapa-
MeTpaMH a, 02, To
1) dyHKIS po3moaiTy WMOBIPHOCTEH BHITAIKOBOI BEIMUMHU X
Ma€ BUTJISI;
1 x (t-a)?

: _[ e 2 dt

27 .

2) MaTeMaTH4HE CIOZAiBaHHA, Moma Ta wMemiana M(X) =
Mo(X) = Me(X) = a;

3) mucnepcis: D(X) = o?;

4) acumeTtpis: As = 0;

5) excuec: Es = 0;

6) KMOBIpHICTE BiIy4eHHS X B 1HTepBal («;f) HAOPIBHIOE

P(a < X sﬁ):@[ﬂ_“}—q{“_“]
(o2

o

F,(x) = ®(x) =

o)

HopmMmanbHuii po31o/iijl Ha3uBaKTh CTAHAAPTHUM (200 HOpPMO-
BaHUM), SKIO[0 MareMatuuHe cromiBanas M(X) = 0, npucmepcis
D(X) = 1.

HopManbHuii po3nojii HA3MBAKTH 3arajbHUM, KO MaTeMa-
tuuHe cnogiBanusa M(X) i cepente KBaapaTHUHE BIAXUICHHS JOBIIbHI.

3a ymoBu X ~ N(a, 62), iMOBipHicTb TOTO, 110 X

— TpuiiMe 3HaUYeHHS MeHII1 (a00 He OUTbIII) 32 o OOUHCITIOETHCA
3a (opMYJIOIO:

a-a

P(X<0))=P(X<a)=0(a)=0,5+®, (—);

(¢}

— TMpuiiMe 3Ha4YeHHs O11bII11 (200 HE MEHII) 32 0L O0UUCITIOETHCS
3a (hOpMYJIOIO:

o-a

P(X>0)=P(X>0)=1-0(a)=0,5-D, (—);

(@)

— npuiiMe 3HadeHHs 3 iHTepBany (a; [3) oOuncaoeThes 3a Ghop-

MYJIO¥O:

P(a<X<B)=0(B)-0(a)=0y (X2) -0, (£2);
— HWMOBIPHICTh TOTO, IO X BIAXWIUTHCSA BIJI MAaTeMaTUYHOTO
cnogiBanus M(X) = a Ha BenmuuuHy He Oinbry HixK 6 > 0 , oOuuncro-

eTbes 3a popmysaoro P(|X-a]<d)=2d, (g)
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Ipukaan. BBaxkaetncs, 1110 3piCT YOJIOBIKA IEBHOI BIKOBOI IPyIU
€ HOpPMaJIbHO PO3MOJJICHa BUIAJIKOBA BeJIMYMHA X 3 MapaMeTpaMu
c?(X)=36;M(X) =a=173. 3uaiitu: minaeHicTh iIMOBipHOCTEH Ta
1HTErpayibHy (QYHKIIIIO pO3MOALTY KMOBIPHOCTEH; IO KOCTIOMIB 4-T0
pocty (176-182 cm) 1 3-ro pocty (170—176 cm), siki moTpiOHO TIEepe-
0auuTH B 3araJibHOMY 00’ €M1 BUPOOHHUIITBA JIJIs1 111€1 BIKOBOI IPYIIH.

®OyHKIIT TIIBHOCTI 1 PO3MOALTY HMOBIPHOCTEH MaTUMYTh BUT-
TS

(x-173)2
1 ef 2:36

fix)= :
() 6271

x  (x173? _
Lo gl do(rR))

F(x)=
) 627 °, 2 2
Houst kocTioMiB 4-10 pocty (176-182¢cm), siki moTpiOHO nepeada-
YUTH B 3aralbHOMY 00Cs131 BUPOOHUIITBA JUIS 111€1 BIKOBO1 TPYIIH, 0Pi-
BHIOE:

182-173 176-173
_> _o (_

P(176<X<182) =@ (

0,4332-0,1915=0,2417.

Hoist kocTiomiB 3-ro pocty (170—176 cMm), siki moTpiOHO mepe-
0auuTH B 3araIbHOMY 00Cs31 BUPOOHUIITBA JJIS IIET BIKOBO1 IPYIIH, 10Pi-
BHIOE:

) = d(1,5) - ©(0,5) =

176-173 170-173
P(170<X<176)=® ( ) D (

2-0,1915=0,3830.

) —D(0,5)+d(0,5)=

2

®dynknig Jlamiaca @y (t) = \/%_T[ f; e_t?dt Ta0yJIbOBaHa, BiJIIO-
BIJIHI1 3HaUYC€HHS (PYHKIII1 IPEJCTABJICHI B I0JIaTKY.

Ipukaag. O0YKUCIUTHA TMOBIPHICTH TOTO, 1110 HOPMAJILHO PO3IO-
nuteHa BedquurHa X BIAXWIATHCA B MaTEMATHYHOI'O CIIOIIBAHHSI
M (X) = a "a Benuuuny o, 20, 30.

BukopucToByroun octaHHIO (HOPMYITy TBEP/KEHHS, MTPOBEIEMO
HEOOXI1JIHI PO3PaXyHKHU:

P(|X-a|<0)=20, (g) —2,(1)=2-0,3413=0,6826:
P(|X-a|<20)=2®, (2;") =2y (2)=2-0,4772=0,9544;
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P(|X-a|<30)=2®, (3?") =2y (3)=2-0,4965=0,9973.

3 OCTaHHBOTO MPUKJIAAY BUILIMBAE MPABWIO TPbOX curm (30):
SKIIIO BUITAKOBA BEIMYMHA X Ma€ HOPMaJIbHHUHN PO3IOLI, TO BiIXH-
JIEHHS 111€1 BUOAAKOBOI BEJIUYWHHU B1J 11 MATEMATUYHOT'O CIIO1BAHHS
32 a0COJIFOTHOIO BEJIMYWHOIO HE TIEPEBUIIYE TOTPOEHE CEPETHE KBA/I-
paTu4yHEe BIIXHUJICHHS.

Sxmo X ~ N(a, 02), To cTaHIapTU3aLis BUMNAAKOBOI BEIMYNHU

BiI0OyBaeThes 3a (HOPMYIION0: Z = % ~N(0,1).

HopMmanbHuii po3nofia Mae BaKJIWBE MPaKTUYHE 3HAYCHHS, 1€
MiATBEPIKYIOTh Taki (haKkTH:

v/ BaKIIMBI 3aKOHH PO3IOILITY JUCKPETHHX BHUIIAJKOBHX BEJIH-
YUH Ipu N —> 00 apOKCUMYIOThCS HOPMaIIbHUM (Harpukiaa, biHomi-
anbHui, [Tyaccona);

v/ BaJIMBI CTATHCTHYHI KPHUTEPil i OLIHKH, IO BHKOPHCTOBY-
IOThCSI B MATEMaTUYHIN CTATUCTHUII, 0a3YIOTHCS HA 3aKOHAX PO3MOJILTY
BUMNAJKOBUX BEJIWYHUH, 110 SIBJISIOTH COO0I0 CyMy HOPMaJIbHO PO3IO/II-
JICHUX BUIIAJIKOBUX BEIWYWH (Hampukiaa, po3noain CrerogeHta, di-
niepa, Xi-KBaJpar po3nojin);

v HOPMaJbHO PO3IO/IiIEH] BUMAAKOBI BEJIMYNHA BUKOPHCTOBY-
I0ThCSL Y pa3l JOBEACHHS 3aKOHY BEJIUMKHUX YHCEJ Ta IIEHTPaIbHOI Ipa-
HUYHOI TEOPEMMU;

v/ 3HaYHA KiJIbKICTh BHIIAAKOBUX BEJIMYKH, 3 SKHMH CTHKa€MOCS
B JKUTTI, «PO3MOALICHI HOPMaIbHO», TOOTO MiAKOPSIOTHCS HOPMaJIb-
HOMY 3aKOHY PO3IOJLIY.

HenepepBHa BUNagKoBa BeJIMYMHA X MAa€ ramMma-po3moid,
SKIIO MIUTBHICTH PO3MOALTY 3371a€ThCsl (HOPMYJIOIO:

0, x<0,
feo={ M

01, oA >().
—r(a) X% e x>

Toit haxT, 110 BUNaAKOBa BeInUynHa X Mae raMMa-po3I0/IiJ 3 Ma-
pameTpaMHu @, A mo3HavaeTbes TakuM unHoM: X ~ G(a, A).

Tyt I'(x)= f0+oo t*letdt — ramma-dynxmis Eiinepa, sxmo x > 0
IUIS IIMX 3Ha4YeHb aprymenty ['(n+ 1) =n!
SIKIIO BHIMaIKOBa BEJMYMHA X Ma€ raMMa-po3IMoil 3 mapameT-
pamu a, A, TO
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1) dyHKIIS po3MmoaiTy HMOBIpHOCTEH 3a1a€ThCs (HOPMYJIOFO:
0,x <0,
F(x) = A4

@ -fx“‘l e Mdx,x > 0:

0
. a
2) maremaruuHe crogiBanas M (X) = -

. a
3) mucnepcis D(X) = =
SIkio HemepepBHA BUMAKOBA BEIMYMHA X MAa€ raMMa-po3noi
i mapamerp a(k) HaOyBae nuIe JOJATHHUX IIUIKMX 3HAYCHH (ITapaMeTp

MO3HauYaTh K), TO raMMa po3moisl mepeTBOPIOEThCs B po3mnoain Ep-

nanra k-toro nopsaxy, GyHKIIis, HIUIBHOCTI HAOyBa€ BUTIISIAY:
0, x<0

f(X): }\‘ . k-l, -AX > —
—(k-l)! (Ax)*"-e™, x>0, k=1,2,... .

Toit dakT, 1110 BUIaIKOBa BeIMYMHA X, PO3MO/A1IECHA 32 3aKOHOM
Epnmanra 3 mapamerpamu @, A, TO3HAYa€ThCA TAKUM YHHOM:
X~ ERL(K, 7).

Sxmo BumaakoBa BenuurHa X Mae po3nonai Epnanra K-ro mo-
PAIKY, TO:

1) dyHKIIS po3MoaiTy HMOBIpHOCTEH 3a1a€ThC (HOPMYJIOKO:

0, x<0,

X

—_ }\t
F(x) : J (Ax)k1-eMdx , x>0;

(k-1)!
0

: k
2) MaremarnyHe criofiBaHHs M (X) = 7

: K
3) mucnepcis D(X) = P
Henepepua BumaakoBa X Mae JsorapudMiuHO-HOpMaIbHUN

(JTorTHOpMaJIbHUN) PO3MOALI, SAKIIO 11 JIorapudM 3aT0BOJIBHSIE HOP -
MaJIbHUW 3aKOH:

Inx _(t-Ina)?

1 2
- le 29 dft;
o217 _‘[o

F(X)=P(X <x)=P(In X <Inx) =
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A
="

M(x) =ae?;D(x)=a%’ (e° —1);M,(x)=ae™ ;M (x)=a.
Hexait X;, X5, ..., X, — BUQJKOB1 BEJIMUUHM, HE3AJICKHI, OJTHA-

KOBO PO3IMOIJIEHI 32 HOPMOBAaHUM HOPMaJIbHUM 3aKOHOM, TOJi cyMa

. ) .
KBAJPAaTIB [IUX BUIMAJKOBUX BEIUYHUH xﬁ = YL, X Mae po3mnoin X2 3

V = N CTYNEHSIMHU CBOOOIH.
SIKII0 BUMAIKOBA BEeNUYMHA X Ma€ PO3MOALN y2 3 M CTyNeHAMH
cB0OOOH, TO:
1) mIBHICTH PO3MOALTY MOBIpHOCTEH 3a1ae€Thes (POpMYyIIOIO:
0, x<0,

n X
)= {1 x2'e2, x>0:
Ene

2) maremaruuHe crogiBanas M (X) = n;
3) mucnepcis D(X) = 2n.
Hexai Y — BuIiagxKoBa BeJIM4MHA, 10 MA€ HOPMOBAHUN HOPMaJlb-
HUM pO3MOALI, BUMTaJKOBA BeJMYrMHA X 3a1a€ThCsl PYHKUIE€I0 MIIJIb-
HOCTI pO3Moaiay:
0, x<0,
2

n
fX = ni _ _&
* o X 2, x>0;
27r(3)
. Y .
TOA1l BHUIIaJIKOBA BCJIINMYHNHA Zzi Mae€ po3mnmoALla CTBIOI[GHTa 3 1n

CTYNEHSIMUA CBOOOIH.

Skmo BumagkoBa BenuyuHa Z Mae po3noAia CThloJCHTa N CTY-
IIEHSIMU CBOOOJIH, TO

1) IIIBHICTB po3n011iny ﬁMOBipHOCTeﬁ 3a1a€ThCs POPMYIIOHO:

2) MaTreMaTW4HE CIojiBaHHs, Moja Ta Meaiana M(Z) = Mo(Z) =
Me(Z) = 0;
3) mucnepcis D(Z) = n_nz
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Hexait X Ta Y — BUIIaIkoBi BEJIMYMHH, 1110 MAlOTh 3aKOHU PO3IIO0-

Ty

( 0, x<0

n
Fe-{ @7y
np Ill
227 (%)
( 0, y<0
ny
f=4_m)2 =,

271 (3) n

mpy?
3

e 2 ,x>0,

, y>0,

: Y : :
TOJIl BUMAJKOBA BEJIMYHWHA Z=)—( Mae posnoaln dPimepa-CHene-

KOpa 3 KUIbKICTIO CTYII€HIB CBOOO/IU, 110 JOPIBHIOE 1, 1.

Skmo BunajakoBa BenuunHa Z mae po3noiut CThloeHTa 3 1 CTY-
IIEHSIMUA CBOOOIH, TO

1) matematuune ciogiBanus M(Z) = -
2

2) mucnepcis D(Z)=

ny .
-2’

2n§ (n>+n;-2)

ny(ng-2)? (n;-4)

VY3araibHEH1 XapaKTEPUCTUKU PO3MOAUIIB HAaBEACHI B TaOIMIII

3.10.
Tabmuusg 3.10
XapakTepucTHKA BUAIB PO3NOALTIB
Po3noain | IMapame- [iibHicTH po3nmoainty M(X) D(X)
TpH fiMoBipHOCTeil
PiBHOMIp- 1
. b _ 2
ot wa aab<eb}? Flx) = {b —, XE€ (a, b) a+ (b —a)
(a,b) : 0, x¢&(ab) 2 12
IToxa3nu- ax
KOBHi 1 € (0,00) f(x) = {’16 » x20, /A /A
) 0, x<0
PO3IOIiI
Hopwmoga-
HUI (CTaH-
o 2
JApTHHH) - f(x) = L exT 0 1
HOpMaJIb- o
HUI pO3Io-
pivhi§
Hopwmaus- (x—a)?

o a€ERr, 1 > 2
HUH  pO3- 250 f(x) = e 20 a o
TIOJTLT 9 oV 21
T'amMma 0,x<0
pO3MmoIin a>0, fx)=4 A% gl —dx a 5

- > —
1>0 @ X e x>0 i a/A
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Posnonin k=1 2 f(x)
EpHaHFa - ju > 0 _ 2 k_10,x_: 0 ; k//lz
o e x =0k =12,
X - pos- 0,x<0
MOI1I 1 n_ o x
nen fG) = X2 e x>0 n 2n
221 (3)
Posmopin r (n + 1) 5 _nT+1
z
Crbloze- f(z) = —Zn <1 N _> o i
Tt nen ot (7) " 0
(t-posro- 2 e —
L)
Posmopin
dimepa-
CHene- ;;_1_1 .
= . — n _ 1
Kopa kEeN, fr(x, kq, k2) leszkz xka (1 + n Ilcz
(F‘po:mo— keN ﬁx) o i o
A1) = :

3.5. [lepeBipka yMOBY HOPMAJILHOCTI PO3MOALTY

VY X011 AocHiKEeHHsT HE00X1JHO 3pOOUTH BUCHOBOK IIPO T€, UM
y3TO/KYIOTBCSl Pe3yJIbTaTH CHOCTEPEkKEHb 13 3pOOJEHUM MPHUITYIICH-
HAM. {71 IbOTO BUKOPUCTOBYETHCS CHEHIAIBHO MigiOpaHa BeIMUUHA —
KpUTEPIil 3roau.

KpurepieMm 3roam Ha3uBarOTh CTATUCTUYHUN KPUTEPI TIEpeBip-
KM T1IOTE3H PO MOXKJIMBHM 3aKOH HEBIJIOMOTO PO3MOJLTY. Y MaTeMa-
TUYHIN CTaTUCTUII € 0arato KpUTEpPiiB 3T0JIH, 1110 HA3BaHI, SIK MPABUIIO,
Ha YeCTh YUEHUX, SIK1 L1 Kputepii copmymroBanu Ta qosenu: [lipcona,
Konmoroposa, ®@imepa, CmupHoBa i1 1H111. Hal611b11 mOmmMpeHumu i
BXKMBaHUMU € Kputepiil [Tipcona ta kpurepiit Konmoroposa.

Kpurepiii x? [Tlipcona

Jl71s1 mepeBipKU OCHOBHOI TIMOTE3U PO 3aKOH PO3MOALTY BUIMA-
KOBOT BEJIMUMHU HEOOX1HO BCIO chepy 3HAUECHb BUNIAJIKOBOT BEJTMYMHU
X po30UTH HA M THTEPBATIB Xg — X1; X1 — X2} e Xm—1 — Xy TQ M-

paxyBaTd WMOBIPHOCTI p,; i=1,m NONAJaHHs BUIIAJKOBOI BEUYUHA X

y BIJMOBIAHUHN 1HTEpPBAI X;_q — X;. 3 LI€I0 METOI BUKOPUCTOBYIOTH
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popmyny Pla <X <B}=F"(8)-F (a). Toxi Teopermuna Kib-
KICTh 3HAYCHb BUMNAAKOBOI BEINYMHHU X, [0 MA€ IMOTPAINTH Y i-THH 1H-
TepBaj, MOXKe OyTH po3paxoBaHa 3a Gopmyioro n - p;. OTpuUMyemMo y
pe3yJbTaTl CTAaTUCTHYHHMEI PO3MOMAUI BHMIAAKOBOI BEMHMYMHU X

(Tabm. 3.11) Ta TeOpeTHIHUH P PO3MTOALTY.
Tabmums 3.11

A; Ay A, A,
n; nq n, NMm
! I I _ ! —
n; n,=np; n, =np; Nm = NPm

Sxmro eMmipuyHi 9acToTH (Nj) CYTTEBO BiAPI3HAIOTHCS Bij TEOpe-
THYHKX (N'; = np;), TO OCHOBHY rinore3y Ho HEOOXiTHO BiIXUINTH, B
MPOTUJIEKHOMY BUIAJIKy — NpUUHATU. KpuTepieM, 10 XapakTepusye
CTYIIHb PI3HULII MI’)K TEOPETUYHUMH Ta EMITIPUYHUMU YaCTOTAMHU, € BE-
auuunHa, 3anpononoBana K. IlipconoM, po3paxoByeThcs BOHA 3a Qop-
MYJIOIO:

!
m 2
2 (ni — )
ch - Z ’ '
i=1 n.
1
Bignosinno, Teopemi [lipcona 3a yMOBH 11 — 00 CTaTUCTUKA MA€
posnoain y? 3k =m —r — 1 crynensamu cBo60H, TyT M — KiJBKICTh
(iHTEepBaiB) BUOIPKHU, I — KUJIBKICTh MapaMeTPIB MOKJIMBOTO PO3IO-
Ty .
AJTOpUTM BUKOPUCTAHHA KpuTepiro 3roau Ilipcona
1. OOUKMCINTH OCHOBHI YHCJIOBI XapaKTE€PUCTUKHU BUOIPKHU.
2. O0YUCIUTH TEOPETUYHI YACTOTH ISl BapiaHT BUOIpKHU 3a Pop-

MyJIOIO: N, = @gp(ti ), Ie N — 00’ em BUOIpkH; N — KpOK (Pi3HULI MIXK
o

CYCIIHIMU BapiaHTaMH, sIKi € PIBHOBIAIAJICHUMH); o — BUOIPKOBE ce-

PEIHBOKBAPATUYHE BIXUIICHHS,
. X; — X
@(t;) — dynkuig Jlamnaca 3 apryMeHTOM: t, = ———.

o)
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3. BupaxyBatu yZ,,cr — BUOIPKOBE 3HAUEHHs CTATUCTUKH KPUTE-
m ! 2
pifo: 25 = Zw
i=1 |’]i

4. 3HailTH CTymiHb BUIBHOCTI 3a dopmysoro k =m —r — 1, ne
M — KUTBKICTh IHTEPBAJIB, I' — KUIBKICTh MapaMeTPiB PO3MOALTY.

5. 3HaiiTu 3a TaOJUIICI0O KPUTUYHY TOUKY )(621, k> SIKa BIJITIOB1/1A€ 3a-
JTAHOMY PI1BHIO 3HAUYIIOCTI & BIJAMOBIAHO JIO KIJIBKOCTI CTYNEHIB CBO-
001 3a TAOIUIIEIO Y >—pO3MOIiTy.

6. IopiBHATH yZ,ocr — BUOIPKOBE 3HAUEHHS CTATUCTHKHU Ta KPU-
TUYHY TOUKY )(2, - SIKIO Y&i0er < )(é, x> TO rinore3a Ho He mpoTupiunTh
eMIIIPUYHUM JaHUM 1 ii NpUAMAIOTh; AKIIO XEioer = )(é,k, TO OCHOBHA
rinoTe3a BIIXUJISEThCS.

BaxxnuBum 111 BUKOpUCTaHHA Kputepiro [lipcoHa € BUKOHaHHS
HEOOX1/IHOI YMOBH: B KOKHOMY 3 IHTE€pBaJiB Ma€e OyTH HE MEHLIE 5 CIo-
cTepekeHb (TOOTO n; = 5). SIKIIO B OKpeMHUX iHTepBajax KUIbKICTh
CIIOCTEPEKEHbh MEHIIIEC 5, HeOOX1THO MPOBECTH 00’ €THAHHS BiAIOBIJI-
HUX 1HTEpBaIiB, TOOTO MPOBECTH YKPYITHEHHS.

Kpurepiit Koaimoroposa

VY Bumajky nepeBipku mpocToi rinote3u kputepiit Konmoroposa
€ HAUIIPOCTIIIUM KPUTEPIEM MEPEBIPKU TIOTE3U MPO 3aKOH PO3NOLTY
BUMAJKOBOI BelWuuHM. [lel kpuTepiil MoB’s3ye eMIipuuHy (PyHKIIiIO
posnoainy F, (x) 3 ¢pyHkItiero po3noauty F(x) HemepepBHOI BUNIAIKO-
BO1 BEJINYMHU X,

Hexail MaeMO KOHKpPETHY BUOIPKY X1; X3; ... X, 3 HEBLIOMOIO (DyH-
Kiier po3noauty F(x) Ta emmipuyHoio QyHKIIE€ po3noauty Fy, (x).
BucyBaetncs mapa rinote3: ocaoBHa Ho: F(x) = Fy(x) Ta ansTepHaTHB-
Ha Ha: F(x) # Fy(x).

CyTHICTh KpPUTEpIIO MPOCTa: MOCHIIUTH CIeliadbHy (YHKIIIO,
sKa SBJIIE COOO0I0 MAKCHMYM BiAXHJICHHS eMMIpUIHO1 (QYHKINT pOo3IIo-
niny  Big  TeopetnuHoi. KoamoropoB JoBiB, 1o s (yHKINT
D, = max OOIF,{‘ (x) — Fy(x)| mae micue rpaHulls:

_ P{\/nD,, < x} > K(x),n - .

[HIIIMIMYT c10BaMM, BUTIAJIKOBA BEIWYHHA \ nD,, Ma€e po3MOIiI, 0
HE3aJIKHO B1J] pO3MOAUTY BUITAJAKOBOI BEIMUUHU X HAOIMKAETHCS 10
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posnoainy Kommoroposa. Tyt K(x) — dyukuis posnoginy Koamoro-
poBa, /I SIKO1 cKiiajieHa Tadnuis 3.12, siky MOKHa BUKOPUCTOBYBATU
TSl pO3paxyHKIB 32 YMOBH, IO KIJIBKICTh criocTepexxeHs n = 20.

Tabnuist 3.12
Buxinni nani

a 0,2 0,1 0,05 0,02 0,01 0,001
Xo 1,073 1,224 1,358 1,520 1,627 1,950

AJITOPUTM BUKOPUCTAHHSA KpUTepio 3roau Kosmoroposa
1. Bynyerbcst eMmipuyHa 1 TeOpeTUYHA PYHKINT PO3MOILTY.

A<A : : o :
2. « BU3HA4a€eThCA Mipa pO301KHOCTI MK TEOPETUYHUM 1

EMITIPUYHUM PO3MOALIOM 3a popmyrow D = max‘F*(x) — F(x)‘ Ta 00-

YHUCIIOEThCI A = D\m :
3. Marouu piBeHb 3Ha4yIOCTI & 3 BiAHOWEHHS P(4,) = o Ta Bu-

KOPHUCTOBYIOUH BIJIMOBIIHI TaOJIMII1, 3HAXOAUMO BIJIIIOBIJTHE KPUTUYHE
3HA4YCHHA Aa.

4. Sxmo 3HalijieHe 3Ha4eHHs A Oyjie OUIbIIe KPUTUYHOTO Aa, BU-
3HAYEHOTO Ha PiBHI 3HAYYIIOCTI ¢, TO HYJIbOBA rroTe3a mpo Te, 0 BU-
najKkoBa BelIWunHa X Ma€ 3aJaHui 3aKOH PO3MOALTY, BIAKUIAETHCA.
K110, TO BBOXXaIOTh, 1110 TIMOTE3a HE MIPOTUPIYUTH JOCTITHUM JIAaHUM.

Kpurepiii KoamoropoBa 10CHTh 4acTO BUKOPHCTOBYETHCS Ha
MPAKTHIll 3aBISKH CBOiM MPOCTOTI, aji€ HOTr0 BUKOPUCTAHHS MOKJIUBE
JIUIIE TO/1, KOJU TeopeTHUHAa QYHKI[IS pO3MO1Ty 3a/1aHa oBHicTIO. Ha
&KaJb, 11e OyBa€ IOCUTh HEYACTO.

3.6. IlepeBipka craTucTU4YHUX rimore3 y SPSS

Jiist mepeBipku HOpMaJIBLHOCTI po3noaity B SPSS 3acToCcOBYIOTH:

Kpurepiit Koaimoroposa-CMipHOBa 103BOJISI€ 3HANTH TOUYKY, B
AKIH cyMa HaKOMUYEHUX PO301KHOCTEM MK JIBOMAa PO3MOALIAMHU €
HaWOLIBIIO0, 1 OIIIHUTH TOCTOBIPHICTH III€T PO301’KHOCTI.

Kpurepiii llanipo-Yiinka — 0co0IUBICTIO 3aCTOCYBaHHS I[bOTO
KPHUTEPIIO € Te, 0 BiH JO3BOJISIE MEPEBIPUTH HOPMATBHICTH PO3TOLTY
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MaJiix BUOIPOK, MMPU IbOMY OTPUMAHI1 OL[IHKU KPUTEPII0 HOPMATBHOCTI
OUIBIII TOYHIIII, 1110 TO3UTUBHO BUPI3HIE MOTO cepell IHIINX albTepHa-
TUBHUX KPUTEPIIB.

Po3paxyeMo 111 KpuTepii Ha TPUKIIAI].

Ipukaaa. BuzHauuty KaHAUAATYPY 32 BIKOBOIO O3HAKOIO, SIKa
MOX€E MPETEHyBAaTH HAa KEPIBHY Mocaay B YHIBepcUTeTl. BikoBa mikana
TIACHUX 3aBilyBauiB Kadeap, AeKaHa 1 HOTo 3aCTYIMHUKIB OJIHOTO 13 (pa-
KyJbTETIB HaBeqeHa: 54, 32, 43, 39, 45, 42,42, 45, 74, 61.

3acTocyemMo MOxkiIuBOCTI SPSS niis omiHkKM po3nofiiny: «AHa-
Ju3» — «OnucarejibHble CTATUCTUKNY — «Pa3BeqoYHbI aHAIN3Y.

Oo6wupaetbces: Bkinaaka «I'paduku» (puc. 3.5), cmoci0 Bizyamizaiii
«I'ucrorpammay. CtaBuThes BigmiTka «I paduku u Kputepuu AJIs po-
BEPKHU HOPMAJIBLHOCTUY, sika MICTUTh QYHKINT KpuTepiiB Koamoropona-
Cwmipnoga 1 [Ilamipo-VYinka.

",_;,J Wconegoeate: [pagmkn b4
FALWWYHBIE OWArpaMMel OnucaTenbHble
@ ¥YpoeHW akTopa BMeCTe | CTeon-nucT
© 33BMCHMEIE BMECTE [ [WcTorpamma
© Het

Paadpoc no ypoBHAM C KpuTeprem JTMBMHA

@

[I‘Ipnnnn:ﬂ{mhj[ OTMmeHa ][ Cnpaeka ]

Puc. 3.5. /liaaorose Bikno SPSS

HatucnyBmm knaBimry «IIpogoibKuThy, OTpUMAEMO pe3yJIbTaTH
(Tadm. 3.13).
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Tabmuusg 3.13
Kpurepii nepeBipkun HOpMaJIbHOCTI

Kosamoropos-Cmipnos? Ilanipo-Yink
CraTuctuka| cr. ¢B. |3HaunMicTth| CTATHCTHKA | CT. CB. |3HAYUMICTH
o1 0,288 10 0,019 0,886 10 0,153
POKH

a. IlompaBka 3HaunmocTi Jlimbedopca.

Hopmanbuauii po3noain (mpuiiMaeThes rinotesa Ho), sikio 3Hauu-
MicTh moka3HukiB < 0,05.

Bucnosok: 3a xputepiem Konmoroposa-CMipHOBa MPUUMAETHCS
Ho rinote3a (0,019 < 0,05), po3no/iiy1 HOpMajdbHUN, IPU IILOMY KpUTE-
pii [lamipo-Yunka o rinore3y Biaxuisie (0,153 > 0,05).

[Tporpamuuii mpoaykt SPSS 15 OLIHKY pO3MOILTY J1a€ MOXKITUBICTD
3aCTOCYBAaTH TaKl METOAM TOPIBHSHHS CepeIHIX BeauurH (Taod. 3.14):

Tabnuusa 3.14
OCHOBHI MeTOIU NMOPIBHAHHS CepPeIHIX BeJIUYHH

MeTtoau nopiBHSIHHA cepeIHiX BeJIUYHH
ITapamerpuyHi MeTOaM Me- Henapamerpuuni meroan
peBipKHu
Opnna JIB1 BUOIpKU Opna BuGIp- JIB1 BUOipKu
BuOip- | Hesanexni | [Tapui | Ka: Heszanexui BuGipku: | [lapui  BuOGipku:
Ka: BUOIPKU: BUGIp- | ¥*-KBajpar, KpuTepii ManHna- | kputepii 3HaKiB,
t-Tecr, | nBorpymo- | Ku: KpUTepiit Vithi, Kpyckana-Yo- | Yinkokcona, ®@pin-
Z-tect | Buii t-Tect, | map- Komnmaro- miaeca, Menianu, Mo- | Mana, MaxkHeMa-
Z-TECT Huit t- | poBa-Cmip- | 3eca, Banbga-Bonb- | pa, MaprinaasHoi
TECT HOBa ¢doBina, JKOHKXIpa- | OMHOPIAHOCTI
Tepncrpu, Konmaro-
poBa-CmipHOBa

I[HapameTpu4Hi KpuTepii NOPIiBHAHHSA CepPeIHIX BeJIMYUH

PosrasiHemo mpukiiaau 3acTOCyBaHHS OCHOBHHX MapaMeTPUIHUX
METOJ[IB, III0 3aCTOCOBYIOTH IJI TIEPEBIPKM TIMOTE3 CTATUCTUYHUX
JIOCHI1IKEHD:

t-kpuTepii — 116 0JHOBUMIPHUN METO/ ITEPEBIPKHU T1IOTE3, 3aCTO-
COBYETBCSI JIJII HEBEIUKUX BUOIPOK, KOJIM HEBIJJOME CTaHIapTHE BiAXH-
neHHs. Pe3ynabTar MOpiBHSHHS CEpeHIX 3HAYCHb 13 3aCTOCYBAaHHSM
t-KpUTEPII0 OIIHIOETHCS 3a JOCTOBIPHE 3HAUYYNIOCTI (p-3HAYUMICTH),
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10 € MIPOIO JJOCTOBIPHOCTI OOUMCIICHUX PE3YJIbTaTIiB. K0 po3paxo-
Bane p < 0,05, ue o3nayae, o BuxigHa rimoresa (Ho) moxke OyTu Bij-
XWJICHA 3 UMOBIPHICTIO TOMUWJIKK MeHIe 5 %, Npu 1bOMY pO3pPaxoBy-
€ThCA JIOBIpUMM 1HTEpBaJ, SKUM 1OpiBHIOE 95 %.

Ipuxaaa. [lepeBipumo rinoTe3y npo Te, Mo adbiTypiEHTH OJTHOTO 13
(bakyIbTETIB y CepeAHbOMY MOCTABUIIM MEPIIHiA rpioputeT (HoaaTok /).

binein geranbHO PO3IJISTHEMO 3acTOCyBaHHs t-kpuTepito (puc.
3.6) 3a momomororw SPSS: «AHamm3» — «CpaBHeHHe CPEeIHHUX» —
«OnHOBBIOOPOYHBIIl t-KpUTEPHID).

'nﬁ';f OpnoebiBopounsli T-kpuTeprii

ﬁ Haomep no cnucky [... ﬁ MpiopwuteT [priorutet]
6@ Ean [bal] ByTcTpen...
ﬁ YKpaiHCceKa MoBai ...
ﬁ MaTemaTika [mat]
ﬁ [Mearpadia [geoq]

&7 Cepepnili Gan aoky...
ﬁ [HoaemHa moea [inoz]

X
MpoBepAEMEIE NEPEMEHHBIE:

MpopepAeMoe 3HAYEHUE:

[ oK ][ ECTEI.BI{EI.][ Copoc ][ OTMeHa ][Cnpam{a]

Puc. 3.6. [liaigorose BikHo SPSS

OOupaeTbcs 3MIHHA, 32 SIKOIO MEPEBIPAETHCS TinoTe3a. s boro
HEOOX1/IHO BUJIUIUTHU B JIIBOMY JI1aJIOTOBOMY BIKH1 3MiHHY 1 HATUCHYTH
CTPUIKY, 110 IaCTh 3MOTy MEPEHECTH 3MIHHY B IpaBe BIKHO. OOOB’s13-
KOBO IIPOCTABJISIETHCS 3HAYEHHS T10TE3H (B HAILIOMY BUIAKY TEPILIHIA
npiopuret) y komipii «IIpoBepsemoe 3HaueHue». Haruckaerbes kia-
Bimma OK. Pe3ynbratu gociimkeHHs BigoOpaxkeHO B Tabmuisax 3.15—
3.16.

Tabmurst 3.15

OnHOBUOIPKOBA CTATHUCTHKA

N Cepee Cepen§LOKBaﬂpaTHqu CepenHbOKBaIpaTHYHA
BIIXWJICHHSA MMOXHOKa CepeTHHOTO
[Ipiopurer| 74 2,28 1,724 0,200
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Tabnuus 3.16
OnxHOBHOIpKOBMH KpUTEPIH

3HaueHHs KpUTepito = 1
Crvitei 3naunmicthb |Cepen-| 95 % noBipuunii iHTEpBa A7
T CBOy6O . (1BOCTO- Hs pi3HHII
A poHHs1)  [pi3HuIS]  HiokHs BepxHs
Hp;gf“' 6,405 | 73 0,000 |1,284| 088 1,68

Bucnosok: Horinotesa Biaxumnserbes 0,00 < 0,05. AGiTypieHTH B
CepeHbOMY ITPOCTABIISIOTH MpiopuTeT 2,28, a He 1, mpu 1IbOMY I1€ 3Ha-
YEHHS HE TOTpAIUIsie B IOBIpUM 1HTEpBAI:

2,28 -0,88<2,28<2,28 + 1,68

1,4 <2,28 <3,96.

t-kpuTepiid AJ5 He3ajle;KHUX BMOIpOK BH3HAYA€ BIUIUB OJHIET
HE3aJIeKHO1 3MIHHOI Ha 1HIIYy 3aiexHy. He3anexxHa 3MiHHA € JUXOTO-
MIYHOIO 200 O1HAPHOIO.

[TepeBipsitOTHCS 2 TECTH:

1) piBHICTB CepenHIX;

2) PIBHICTb TUCHEPCIi.

Hpuxaaa. Jocaiaguty, 4u BIUIMBAE CTAaTh a0ITypl€EHTAa OAHOTO 13
(dakyJIbTETIB HAa AKICTh HABYAHHS B IIKOJI (3arajibHUM PEeHTUHTOBUI
0air), oOpaBmu qoBipumnii inTepsai 95 % (momatox JI).

®dyukiig B SPSS: «AHaau3» — «CpaBHeHHe CpeHUX» — «l-Kpu-
TepUid ISl HE3ABUCHUMBbIX BHIOOPOK).

Oo6upaethes 3minHa «bany, sika XxapakTepu3ye 3arajibHUM pedTHH-
roBuii 0as abiTypieHTiB. BKkazyeThcst KpUTEpil, 3a SIKUM OyAyTh Tpymy-
BaTH JaHi — cTaTh (puc. 3.7), 3a JOMMOMOT 010 CTPLJIOK.

['pynyerbest 3a O1HApPHOIO 3MIHHOIO CTaTh. HaTHCHYTH KiaBilry
«3amath TPyIb» 1 MPOCTaBUTH 3HAYeHHs TpyIl: 0 — KiHKa, 1 — 40JIOBiK
(puc. 3.8).

VY Bruaami «IlapameTpbl» NpOCTaBISIEMO PIBEHB JIOBIPYOrO 1HTEP-
Baity (puc. 3.9).
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t a T-kpUTERWIA ANA HEIABNCUMBIX EblBOpOK

MNpoBepAEMEIE NEPEMEHHEIE: m b

& Haomep no cnvcky [... & Ban [bal]
& MpiopuTeT [priarutet]
& YKpaiHCkKa moBa i .. «
& Matemaruea [mat]

& [Meorpadia [geoq]

& Cepenniit Gan goky...
& |HD3EMHA MoBa [inoz]

>

BEytcTpen...

prnanUBaTh no:

[ stat(? 2) |
wﬁw

OK BcTaeka ﬁ M

Puc. 3. 7 I[la.ﬂorm;e BIKHO SPSS

W 3agate rpynmnel

(@ 3apaHHEIe 3HAYEHNA

Mpynna 1: 0 i

Mpynna 2: 1|

Moporogoe 3HaYeHWE:

Leosowen. |_omens J_copanea )

Puc. 3.8. I[la.norose BiKHO SPSS

\FE, T-KpuTepmii 4nn Hesaencumb Beibopok: M. X

MpoueHT QOBEPWTENEHOID MHTEpBaNA: | k] %

MNponyWweHHLe 3HaYeHna
@ cknoyaTe No 0TOeNEHOCTH

HcknioyaTte HabniwoeHWA LenKsm

(oomonsons)_omens ] crpawa |

Puc. 3.9. [lianorose BikHo SPSS

Hatuckaemo knasim «I Ipogomkute» 1 «OK». PesynbsraTu mocii-
JKEHHS BigoOpaxkeHo B Tabiauisax 3.17-3.18.
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Tabmuusa 3.17
CraTucruka rpynu

Cepe OKBAIDA o CepennbokBajpaTuy-
Crars | N | Cepenne P HH.I) BaApaTHin HA MOXHOKA
BiAXHJIeHHA
CepeaHbBOro
5 kinka | 55 | 159,973 12,565 1,694
al yosoBik | 23 | 149,987 13,807 2,879

VY BuOIpKY YBIAIIIO 55 *KIHOK 1 23 4YOJIOBIKA, K1 BCTYIWIA Ha
OJIVH 13 paKyJIbTETIB.

Tabnuns 3.18
Kpurepiii 11 He3a/1e;KHUX BUOIPOK

Kpurepiii
piBHOCTI
aucnepcii
JliBinga t-KpuTepiil 1151 piBHOCTI cepeaHix
Cepen- | 95 % nosipumii
3nau. |Cepe-| HbOKBaA-| IHTEpBAJ A
(1Bo- | AHSA | paTH4YHA pizHuLI
3nauu- cTo- | pi3- | moxuoOka | Huxk-
baa F | micTh T |CT.CB.|pOHH#1) HulsA| pisHuui | HaA | Bepxus

[lepenbavaeTscs
piBHicTs amcrep-0,017, 0,898 [3,109| 76 | 0,003 |9,986| 3,212 |3,588| 16,384
ciit

He  mepenbaua-
€THCSI PIBHICTb JIU- 2,989 38,019 0,005 |9,986| 3,341 |3,223| 16,749
crepcii

[TpaBuiIbHICTH BUCYHYTOI TIMOTE3U MOKHA MEPEBIPUTH 32 JIOTIO-
MOTOI0 BEJIMYMHU «3HAYMMICTh» 3a KputepieM JIiBins (Tadm. 3.18), sika
nopisHioe 0,898 (F-kputepiii Mae itMoBIpHICTH OLTbITY 32 0,05). OTXe,
rifnoTe3y npo PiBHICTh JUCHEPCI HE BIAXWISIEMO 3 IMOBIPHICTIO TIOMMUJI-
ku 0 %, 110 BHIIE MOpOroBoro 3HaueHHs 5 %. Hynpora rimore3a (Ho)
NPUITMAETHCA, aHAJI3Y€EThCS BEPXHIM pAloK. Ko 6 HyJIbOBa rinoTe3a
BIIXWJISJIACS, TO aHAI3yBaIM O pe3yJibTaTy 3a HUKHIM PSIKOM.

BucHOBOK: y 11bOMY BUNIAJKy BUKOPUCTOBYETHCS t-KpUTEPiid, Bij-
MOBIIHUIM TBEP/KCHHSAM «TepeadavdaeTbCs PIBHICTh AUCTEpCiiDy. Y
TaOIuI MOXKHA 6aunTw, 110 T mopiBHIOE 3,109, cTymeniB cBoboau — 76,
JBOCTOPOHHSA 3HauuMIcTh nopiBHIOE 0,003, sike MEHIIIE JOMYCTUMOTO
piBHs, 1m0 npopiBHioe 0,05. OTxe, rimore3y mpo Te€, 10 YOJOBIKH 1
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JKIHKM MaroThb OJHAKOBHH Oai, BiaxuisseMo. OCKUIBKH cepeaHii Oal
)iHOK 159,973, a wonosikiB — 149,987, o Ha gecaTh OajiiB MEHIIIE.

t-kpuTepil 1151 3aJ1eKHUX BUOIPOK 3aCTOCOBYIOTH IIiJ] 4Yac aHa-
13y OJIHIET TPYIU PECTIOHACHTIB IS PI3HUX IIIJICH.

Hpuxaaa. JlocaiguTy BIUIMB Ha 3arajbHUNl PEMTHHrOBUIN Oai
abliTypieHTa, OJIHOTO 13 (pakynbTeTiB, oiiHKK 3HO i3 MaTemaTuKu i yK-
paiHChKO1 MOBH Ta JiTepaTypu (gomatok [1).

Oynkiis B SPSS: «AHamm3» — «CpaBHeHHe cpeHuX» — «t-Kpu-
Tepuil I MapHBIX BLIOOPOK» (puc. 3.10).

'IF,T: T-kpuTepnil AnA NapHeX BelBopokK T

MapHble NepeMEHHEIE:

& Homep no cnmncky ... Mapa |I'Iepen-'|EHHaH1 ||_|EDEMEHHELF|2 |
&b Crars [sta] 1 ¢ Banbal & Marematikal..
& Npiopwrer [priorutet] 2 4 Ban[ball & YkpaiHcbKa M...
& Ban [ball 3
f YEpalHCbEa MOBA | ... +
& Matemaruea [mat]
ﬁ’ [eorpatia [geoq]
&% Cepenniil Gan goky...
& |HO3&MHA MOBA [INoZ] -

[ QK ][ ﬂcraana][ Copoc ][ OtmeHa ][Cnpaana]

Puc. 3.10. diasorose BikHo SPSS

3a 4yeproro oOMpaeThCA Mepiia 1 Jpyra napu 3MIHHUX, 10 JOCIII-
mxytoTbest. Hatuckaemo knasiry «OKy». ¥V tabmuisix 3.19-3.21 Bio6-
paXkeHi pe3yabTaTh JTOCIIIKECHHS.

Tabmuus 3.19
CrarucTuka napHux BUOIpoOK

CepeannoxkBajapa-
Cepenne | Ne CepeleITOKBaz[pa- TI/II)‘IHa noxn(h?a
THYHE BiIXHJIEHHS
CepeTHHOr0

Mapa 1 ban 157,029 |78 13,645 1,545

Marematuka | 142,795 |78 20,207 2,288

ban 157,0293|78 13,645 1,545
Mapa 2 pra.l.'HCI.;Ka

MoOBa 1 JiTepa- 161,590 |78 18,592 2,105

Typa
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Kopeasiuii napaux Budipok

Tabaung 3.20

Ne Kopeasiniss | 3Haunmicth
[Tapa 1 ban & Maremartnka 78 0,769 0,000
Mapa 2 B?JI & YkpaiHcbka MOBa 1 78 0,812 0,000
miTeparypa
Tabmuusa 3.21
Kpurepiit napaux Budipok
=5
5z
= ®
=
g
. . g, - g & 3
B = |8 o )
¢ | EE |23 B3E :
= L O (Lo A - =
o = = = o= = o .9 -~
=% = = = < = @ o
) D < V o @ ot
S | 285|282 wE¢E
O RO © 7o) =
»
Huoxnst| Bepxus
Tapa ban — Mare-
1 vatuka | 14,234| 13,062 | 1,479 |11,289| 17,179 | 9,624 | 770,000
ban —
apa| Y KPATHCEKA
2p moBai |—4,561| 10,948 | 1,240 |—7,029|-2,093 |-3,679|77|0,000
JiTeparypa

Bucnosok: 3aranbHa cepeiHsl pEUTHHTOBA OIlIHKA a0ITypi€EHTIB —
157,029. AGiTypieHTH Kpallle 3HAaIOTh YKPaiHChbKY MOBY 1 JIITEpaTypy
(cepenne 3HaueHHs 161,59), Hixk MaremaTuky (cepeiaHe 3HAUYCHHS
142,795). BrmuB pe3ynbsratiB 3HO 3 ykpaiHChKOT MOBU Ha 3arajibHUM
perdTuHroBui 6an ounbmmi (kopemnsmist 0,812), Hixk 3 MaTeMaTHKH (KO-
pemstis 0,769), npu 11boMy 0OHMIBa MOKAa3HUKU BKa3YIOTh Ha 3HAYHUM
3B’ SI30K.
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HenapameTpuyHi KpuTepii NOPIiBHAHHS cepeaHiX BeJIMYUH

HemapaMeTpruyHi METOJIM 3aCTOCOBYIOTHCS ISl TIEPEBIPKH T1IO-
T€3 MPO MapaMETPU I'eHEPAIbHOT CYKYITHOCTI Y BUIAJIKy, KOJIU 3MiHHA
HE PO3MO1JIeHa HOPMaJIbHO 200 JOCTITHHUK 3aCTOCOBYE HOMIHAJIbHI Ta
NOpSIAKOBI  JlaHi. Pe3ynbrat HemapamMeTpUYHUX METOJIB MAaloTh
MEHIITY 1HpOPMATUBHICTH 1 HE TaKl TOUHI, HI’K TapaMETPUYHI KpUTEPIi.
PosrnsiHeMo kpuTepli, 1110 Hal4yacCTillle 3aCTOCOBYIOTh Yy MPUKIIATHUX
JTOCJT1IPKEHHSIX.

Kpurepiii Manna-YiTHi 3aCTOCOBYIOTh JJIsl TIOPIBHSIHHS JIBOX
He3aJIeKHUX BUOIpOK (aHaAOT t-KpUTEpiro sl HE3aIEKHUX BUOIPOK).
CrniouaTKy paHXXy0Th yC1 00’ €KTH 0€3 BpaxXyBaHHS HAICKHOCTI 10 TPy
MOPIBHSIHHS, a OTIM PO3PAXOBYIOTh CEPEAH1 PAHTH ISl KOKHOT 13 TIBOX
rpyn. Ilicns 3HaXOJKEHHS CEpeNHIX PaHTriB BU3HAYAETHCSA p-3HAUM-
MiCcTh. T€CT MOXkHa HE 3aCTOCOBYBATH y pa3l HAABHOI'O HOPMAJIBHOTO
pO3MoIiTy.

Ilpuxnaaa. JlocniauTy BIJIMB CTATTI HA 3arajJbHUN PEUTHHTOBUI
Oai abiTypieHTa o1HOTO 13 (hakynbTeTiB (H0aaToK ).

Oynkiis B SPSS: «Ananusz» — «Henapamerpuyeckue Kpurte-
pum» — «YcrapeBine JUAJIOrOBble OKHA» — « /I 1BYyX He3aBH-
CHUMBIX BBIOOPOK» (puc. 3.11).

CNUCoK NpOBEPASMBIX MepeMeHHB
@& Homep no cnucky [... @‘9 Ban [bal]

@& Mpioputet [priorutet]
& YEpaHCLKA MOBa | ...

ﬁ Matemartnka [mat]
@& [Meorpadin [geoq]
g& CepeaHii Gan poky... ["pynnupoBaTe No:

]

& IHO3EMHAE MmoBa [inoz] stat(? ?)

[ 3apark rpynnm...]

KpuTepui
[ U ManHa-YutHn [] Z Konmoropoea-CMUpHOES

[] Mozeca [[] Cepwit Banega-Bonegoewya

:] [ Chpoc ][ OTrMeHa ][ Cnpam:a]

Puc. 3.11. [ianorose BikHo SPSS
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3 JBOTO JiaJOTOBOTO BiKHA OOMPAEMO 3arajibHUM PEeHTUHTOBUI
Oas1 abiTypi€HTIB, 32 JOTIOMOTOIO CTPIIKU MEPEMIIIYEMO B MpaBe Jia-
JIOTOBE BIKHO. ['pynytoThCsi 3MiHHI MO OlHApHiN 3MiHHIN cTaTh. JlJis
IIbOT0 HEOOX1JTHO 00paTH BKIAAKY «3alaTh IPyMHIbD) 1 BKA3aTU CTATh:
0 — xiHka, 1 — 4os0BIK (Takuil miudp MarOTh MEPBUHHI J1aH1 B TAOJIHII).
Hartuckaemo knasinny «IIpogomkutey» (puc. 3.12).

'aa'ﬁ Jee HezaBucumble Boibopri: 3agate rpyn. A

[Mpynna 1: D
Mpynna 2:

[ﬂpﬂﬂﬂﬂ}l{HTh][ OTmeHa ][ Cnpaeka ]

Puc. 3.12. [{ianorose BikHo SPSS

st otpumanHa OUTbIIOL 1H(OpMAIIs MPO 3MIHHI OOMPAETHCS
BKIIasiKa «IlapamMeTpsl», TPOCTABISAIOTHCS MITKH OMTMCOBOI CTATUCTUKHU
(puc. 3.13).

'aa'ﬁ Jee Hezaencumble BeiBopr [Napamerpel *

CTaTUCTUEA

MponyWwWeHHEIE 3HaYeHNA
(@ Mckniyare No 0TOENLHOCTA
(2 Mcknoyate HaBniuOeHra LenuKom

[ﬂpqqonmrh][ OTmeHa ][ Cnpaeka ]

Puc. 3.1.3. dianorose BikHo SPSS

HatucnyBum knasimi «I[Ipomomxute» 1 «OK», oTpumaeMo pe-
3ynbTaTH aHamizy (Tabdim. 3.22-3.24).
Tabmuisa 3.22
OnucoBa cTaTHCTHKA

Cepen- Cepen- o Mak- IpouenTni
Ne HbOKB. Minimym 50-a1
HE . cumym| 25 . 75-s1
BIIXWICHHS (Mexiana)
ban |78|157,09| 13,645 118,728 [182,631/149,945| 159,044 |166,439
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Tab6mung 3.23

Panru
Cratp N Cepeaniii panr Cyma panxris
bai PKIHKa 55 4418 2430,00
YOJIOBIK 23 28,30 651,00
Ycboro /8

CraTucTu4Hi Kpurepii

Tabaung 3.24

baxa
U Manna-Yitai 375,000
W Binkokcona 651,000
Z —2,822
ACUMINTOT. 3HAYUMICTD (2-CTOPOHHS) 0,005

a. 3rpynoBaHO 3a 3MiHHOIO: CTaTh.

Bucnosok: cepenniii pedtuHroBui 0ai xxiHok — 44,18, a 115 4o-
noBikiB — 28,30. Ockinbku po3mip piBHs 3HauuMocTi p = 0,005 < 0,05,
MOYHa CTBEP/I’)KYBAaTH, 0 YCHIIIHICTb K1HOK, BUIIA 32 YCHIIIHICTh YO-
JIOBIKIB, € CTATUCTUYHO 3HAYMMOI0. AHAII3YI0UH ONTMCOBY CTaTUCTHUKY,
HEOOX1/IHO 3a3HAYUTH, 110 Julie 25 % abiTypi€eHTIB MatOTh PEUTHHTO-
Buit 6an 1o 149,945, 50 % — no 159,044, yci iHII1 BUIIUN, 10 BKa3ye
Ha BUCOKHU piBEHb MIJATOTOBKHU CTYJCHTIB MEPIIOTO KYypCy.

KpuTepiii 3nakiB. [1i1 yac 3acTocyBaHHSI METOly CIIOYATKY IS
KOKHOTO 00’€KTa BU3HAYAETHCS 3HAK PI3HUIL 3Ha4eHb. [ligpaxoBy-
€THCS KUTBKICTh JOAATHHUX, BiJ’€MHMX 1 HYJIbOBUX Pi3HUIIb, & TTIOTIM PO-
3paxXOBY€ThCS P-3HAUUMICTb.

Ipukaan. IlopiBHsSEMO pe3yiabTaTH TECTYBaHHS IIKOJIAPIB 3i
3HAHHA YHUCJIOBUX PSIAIB 1 pIBHS 0013HAHOCTI (J101aTOK E).

Oyukuis B SPSS: «Ananu3» — «Hemapamerpuueckue Kpure-
pum» — «YcTapeBUIne JUAJT0OTrOBble OKHa» — «/lyisl IByX cBsI3aHBIX
BbIOOPOK» (puc. 3.14).
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t= KpuTepnw ana geyx cBA3aHHBDX BoIGopoK

TecToBkle Napkl:

& MNe Mapa |Mepemednasl  |MepemenHan2 | +
& non 1 &7 UNCMOBLIE PA... & OCEEOOMIEHH... NapameTpel..

& ¥nacc 2
o X
& yoBau

& CYET B yMe [TecT1]
& UMCMOBLIE pAQLI [TE...

| & cnoeaps [rect3] KpuTepun
& OCEE0OMMNEHHOCTE ... ] ¥unkokcona
& KDaTKOBpPEMEHHAA .. [ 3nakos
& omercal [] MakHemapa
& aTMEeTEa?

[ MapraHaneHoi ogHopoOHOCTH

(k) (acaase) (2o90c ) (omena) (Gnpama)

Puc. 3.14. [{ianorose BikHo SPSS

OO6upaemo 3MiHHI, 1110 TOpPiBHIOIOTHCA. [lepeminryemMo ix y npase
nianorose BikHO. OOupaemMo KpUTepii epeBipku «3HAKOBY. Y BKIJIAIII
«Tounbie» crtaBumMo MITKYy «ToJIbKO acumMnToTH4YecKn». HaTuckaemo
kiasimry «IIponomxute» (puc. 3.15).

ﬂ_:--.—e

(@ TonkKo aCUMATOTHUECKN
) MonTe-Kapno
O0BEPUTENEHEI YROBEHE: oy

KonuyecTeo BEuIGOpOK:
) TouHkIE
o MWHYT

Koroa no3eonAKT BEIYMCAWMTENEHEIE BOIMOMHOCTH, EMECTO
MoHTe-Kapno MCNonb3yeTCA TOYHBIA METOM,

| [ONA He ACHMNTOTWYECKMX METOO0B NPW PacyeTe CTATMCTHE
KONMWYeCTEEHHbLIX KDUTEDWEE B AYelKax Bcerga nuio

| OKpYIMAKTCA 00 Wenkelx, Nudo vx gpobHele 4acTy

 oTOpacklBAETCA.

[ﬂpoﬂoﬂx{um][ OTmeHa ][ Crnpaeka ]

Puc. 3.15. [dianorose BikHo SPSS
JI71st oTpuMaHHs 10/1aTKOBO1 1H(OpMallist PO 3MIHHI 0OUPAETHCS

BKjIaaKa «[lapameTprl», MPOCTABISIOTHCS MITKH OMTUCOBOI CTATUCTUKU

(puc. 3.16).
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Puc. 3.16. [lianorose Bikno SPSS

'@.; [ee ceazaHHbie BoiBoprn: [NapameTpel

Cratuctiika

[& OnucarencHeie [&f (KeapTinm

MponyweHHble 3HaYeHNA

@ Mckniyate No oTOeNeEHOCTH

) KckniowaTs HaBnoOeHWA WenmKom

[Dpo,qonmmh][ OTmeHa ][ Cnpaeka ]

Hatuckaemo knasimii «IIpogomkuts» 1 «OK». Pe3ynbTaTtu HaBe-
JeHd1 B Taomuix 3.25-3.27.

OnucoBa CTATUCTHKA

Tadomus 3.25

Cepen- IIpouentuii
HbHOKB.
Cepen-| Bigxu- Makcu- 50-n
Ne | He JeHHst | MiHiMmym | MyMm 25 |(meniana)| 7/5-u1
Hnenosl | 1661 1035 | 2,768 4 17 |825| 10,50 12,00
pAau
O6isna- 14001 1151 | 3,040 4 21 |10,00| 12,00 [13,00
HiCTb
Tabmuist 3.26
YacToTH
N
O6i3HaHicTh — yncioBi | Binx’emHi pizHumi? 39
pan JlonaTHi pi3HUL;® 57
CrmiBnagarodi CriocTepeKeHHs" 4
VYceworo 100

a. O013HaHICTh < YUCIIOBI1 PAJIH.
b. OGi3HaHICTh > YUCIIOBI PSIH.
c. O013HAHICTh = YHCIIOB1 PSJIH.

CraTucTu4Hi KpuTepii

Tabmurs 3.27

O0i3HaHICTh — YNCJIOBI psAan

VA

—-1,735

ACHUMIITOT. 3HAUUMICTh

(2-cToponH:1)

0,083

a. Kpurepiii 3HaKiB.
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Bucnosok: y 39 Bunankax 3Ha4€HHS 3MIHHOI TECTY YHCIIOB1 psIIU
BHUSIBIJIMCSI MEHIIIMMHU 3a 3HAYCHHS T€CTY 0013HAHICTh, a B 57 BUMaagKax
3HAQYEHHS 3MIHHOI TECTY YMCIIOB1 PSAJIA MTEPEBUIIUIN 3HAYCHHS 3MIHHO1
TeCT 0013HAHICTh, 10 TOTO X 4 pa3u BCTAHOBJICHO PIBHICTh 3HAYEHb
000x 3minHuX. [Ipu npomy p = 0,083 > 0,05 MoxkHA CTBEPHKYBATH, 1110
BIJIMIHHICTh MK p€3yJIbTaTaMH TECTIB € CTATUCTUYHO HE3HAUYUMOIO.

Kpurepiii YijikokcoHa rpyHTY€eTbCSl HA OCHOBI MiApPaxyHKY a0-
COJIFOTHUX PI3HUIIb MDK MapaMeTpaMy 3Ha4€Hb 3 MOAANIBIINM iX paH-
KyBaHHSAM. [10TIM pO3paxoByeThCS CEpeaHE 3HAYCHHS PAHTIB IS JI0-
JATHUX 1 B1I’EMHHUX PI3HUIIb.

Ipukaan. IlopiBHsSEMO pe3ynabTaTh TECTYBaHHS IIKOJISIPIB 31
3HAHHS YMCJIOBUX PSAIIB 1 p1BHA 0013HaHOCTI (101aToK E).

Oynkiis B SPSS: «Anaausz» — «Henapamerpuyeckue Kpurte-
pum» — «YcrapeBiine IMajoroBbie OKHa» — «/lJIf ABYyX cBsI3aHBIX
BbIOOpOK» (puc. 3.17).

hﬁ; KpuTepui ana 4eyx CBA3aHHBX BRIBopoK

TeCToBLIE Napkl;
& Mo Mapa  |MepemenHanl  |MepemexHas? | s
& non 1 ¢ uiCnoBbie pA... 47 OCBEOOMMEHH...

& wnace 2

& w3 ¥
& xo66u

@5) CYET B ¥Me [TecT1]
& uncnoesle pAme [Te...
& cnosape [rectd] KpuTtepun

& 0CBEOMNEHHOCTS [ [¥ YunkokcoHa
& KpatkoBpeMeHHanA . |_i e

& ometkal _ '
& ommeTka2

[] MakHemapa

[] MapruHansHoit ooHepogHOCTH

[ OK ][ﬂmaana][ Copoc ]['DTMEHEI][CI‘IDEIBKEI]

Puc. 3.17. [lianorose Bikno SPSS

AHanoriuHo oOupaeMo 3MiHHI, 110 MOPiBHIOOTHCS. [lepeminry-
€MO 1X y TpaBe JiajioroBe BikHO. OOupaeMo KpUTepid MHEpeBIpKU
«YuikokcoHa». Hatuckaemo knasimry «OK» 1 oTpuMyeMo pe3ysibTaTH
aHam3y (tadin. 3.28-3.29).
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Tabaung 3.28

Panru
Ne | Cepenniii panr| Cyma pasris
OO6i3HaHicTh —Bix’e€MHI paHTH 392 42,26 1 648,00
qucioBl psian  [JlogaTHi paHTH 57° 92,17 3 008,00
CniBnagaroyi crioctepe- 40
PKEHHS
Bcboro 100

a. O013HaHICTh < YHUCIIOB1 PSJIN.
b. O0i3HaHICTh > YUCIIOBI PSJIH.
. O0i3HaHICTh = YUCJIOBI PAJIH.

Ta6mus 3.29
CraTucTu4Hi kpurepii

O0i3HaHicTDL —

YHUCJIOBI psAU
> —2,493°
ACHMIITOT. 3HAUUMICTh 0,013
(2-cropoHHS)

a. Kpurepiii 3HakoBUX paHriB BinkokcoHa.
b. Ha ocHOBI BiJ1’€MHUX paHTiB.

Bucnosok: piBenb 3naunmocTti p = 0,013 < 0,05 moxxHa cTBep-
JUKYBaTH, 110 BIAMIHHICTh MIXK pe3yJbTaTaMU TECTIB € CTATUCTUYHO
3HaunMMor0. Kputepiii BinkokcoHa € OUIbII TOTY>KHUM, HIK KpUTEpIn
3HAKIB.

Kpurepiii Kpyckasa-Yosieca (mopiBussaaa K He3asiexxHux
BHOIpOK)

[el HemapamMeTpUYHUI KPUTEPI € aTbTePHATUBOIO OJJHOBUMIp-
HOMY (MEXTpynoBOMY) aucnepciiHoMy aHamizy. CyTHICTb KPUTEPIIO
MOJISITa€ B MPEJICTABIICH] BCIX 3HAUY€Hb BUOIPOK, IO MOPIBHIOIOTHCA, Y
BUTJISAJII OJTHIET 3aTaibHOT MOCIIIOBHOCTI PaHTiB, 3 MOJAJIBIIINM PO3pa-
XYHKOM CEPEIHBOr0 PAHTy JJIsI KOKHOI BUOIPKU. SIKIIO BUKOHYETHCS
CTATUCTUYHA TINOTE3a NP0 BIJICYTHICTh BIIMIHHOCTEW, TO CTBEPIKY-
I0Th, III0 BC1 CEPEHI paHTU MPUOJIU3HO PIBHI 1 HAOIMKEH] /10 3arajib-
HOI'0 CepeIHhOTO paHry. HynboBa rirnores3a — 11€ BIIMIHHOCTI BiJICYTHI.
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Ipukaaa. [lepeBipuMo TinoTe3y Npo Te, UM ICHYE 3B’SI30K MIXK
YCHIIIHICTIO 3 MaTeMaTHKH 1 X001 mkossipiB (n01aTok E).

Oyukiis B SPSS: «Ananu3» — «Henapamerpudeckue Kpure-
pum» — «YcrapeBuiue 1uajgoroBbie okHa» — «Jlsa K He3aBucuMbIx
BbIOOPOK» (puc. 3.18).

"EI h’:pHTEpHH ANA HECKONBEKNXK HESABWCHMbIX E-I:lIEIDFI-DK

CnWucok NpoBepAEME NEpemMEaHHBL

& non “ & Maremarnka [oTmeTKaZ]
ﬁ Knace MapameTphl...

& o
@@ cYyer g yme [Tectl]

ﬁ YWMCNOBRIE pAORI [...
ﬁ cnogape [Tect3]

CpyNNWpoOBaTE Mo
&% ocEegomnenHocCT... + |

xoBou(? ?)
ﬁ KpaTKOBpEMEHHA. ..

& Yepainceka moBa. [+ [Ba.qa[hmanaam_..]

Kputepun
[¥ H Kpycrkana-Yonneca [] Megwana
[7] OAxoHmpa-TepncTpel

(o) e ((copee) (Omena) (Gpama)

Puc. 3.18. [dianorose BikHo SPSS

OOupaeMo 3MiHHY, IO IOCIIJIKYIOTh, Y BEPXHE JI1AJIOTOBE BIKHO,
1 3MiHHY, 3 SIKOO TPYIYIOTh, Y MPaBe HIKHE. 3a1a€MO Jl1ara3oH Mopi-
BHSIHHSI, a came BUJM x001. J[JIs IbOTO HATUCKAIOTh BKJIAJKY «3a7aTh
nuanazon» (puc. 3.19).

'@’ Heckoneko Hezasmcnmbr: Boibopok 3ag,..

Auana3aoH ana rpynnupyowWwen nepemMeHHol

MUHIRYI:
Makrcumym:

[ﬂpo.qonxmm” OTMeHa ” Cnpaeka ]

Puc. 3.19. [lianorose Bikno SPSS
VY Brianmi «TouHbie» cTaBUMO MITKY «TOJBKO acMMIITOTHYE-
cku». Hatuckaemo kiasimy «lIIpogomxute» (puc. 3.20).
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@,'F TouHbIE KPUTERHK X

(B ToneKo acMMATOTHYECKI
) MoHTe-Kapno
[JOBEPUTENEHEIA YPOBEHE: oy

KonuuecTeo BeIBOpOK:
(Z) TouHeIE

[ MUHYT
Korga no3eonAnT BblYMCNWTENEHEIE BO3MOXHOCTH, BMECTO
MoHTe-Kapno MCnonba3yeTcA TOYHLIA MeTod,

ONA He aCMMATOTHYECKMY METOO0E NPW pACYETE CTAaTUCTHME
KONWYECTEEHHLIX KPMTEPWER B AYeAKax Bceroa nuido
OKPYIMAKTCA oo Uenslx, NMGo nx gpodHele YyacTH
oTOpaceIBAETCAH.

[ﬂpaﬂt}m{mh][ OTmeHa ][ Cnpaeka ]

Puc. 3.20. [diasorose BikHo SPSS

HatucnyBmm knaBimm «IIpomomxuts» 1 «OK», oTpumaemo pe-

3yJIbTaTH aHaiizy (tabm. 3.30-3.31).
Tabonuira 3.30

Panrn
Xo0i N Cepenniii panr
MaremaTtuka Criopt 33 38,18
Kowmrr torep 37 54,28
MucTenTBo 30 59,38
Ychoro 100

Tabomuist 3.31
CraTucTHuHi KpuTepiit?

MaTtemaTuka
Xi-KBagpar 9,437
Cr. cB. 2
ACUMIITOT. 3HAYUMICTh 0,009

a. Kpurepiii Kpyckana-VYoinneca.
b. I'pymyroua 3miHHa: X00i.

OTtxe, piBeHb 3Haunmocti p = 0,009 < 0,05, MoXHa CTBEPIKY-
BaTH, 110 ICHYE CTATUCTUYHO JIOCTOBIPHUM 3B’SI30K MO3ALIKIIBHUX 3a-
XOTUICHBb MIKOJISPIB 3 YCIHIIIHICTIO 3 MaTeMaTHKH. BIIUB € cTaTuCTH-
YHO 3HAYUMUM.
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[Ilo6 BU3HAYMTU CUIY 3B’S3KY, AOILUIBHO MOMAPHO MOPIBHITH
pi3H1 CIiBBIIHOIIEHHS X001. J[JIs1 1[bOTO BUKOPUCTAEMO HEMapameTpry-
HUM KpUTEPI JJI IBOX He3ajdeKHUX BUOipok (ManHa-YiTHI):

Oynkiis B SPSS: «Ananu3» — «Henmapamerpudeckue Kpure-
pum» — «YcrapeBuiue AUAJIOroOBble OKHa» — «/lus AByX He3aBH-
CHMBIX BBIOOpOK» (puc. 3.21).

CNWCoK NpoEEpAEMBIX NEPEMEHHBIX

&7 non
! & knace
! & mya

! ﬁ CYeT B yMe [TecTl]

& CnoBape [Tect3]

& yncnoesie pAgs [

@@ OCEEOOMIAEHHOCT. .
& KpATEOBPEMEHHA. .
| ﬁ YHpaiHCLKA MOBa...

— g@ MaTemartnka [oTMeTEaZ]

CpynnMpoEaTE NO:
| [xo6602 7)

- [BEuJ,th FD].I'I'II'II:.I...]

KpuTepuin

' | 7] U Manna-Yutumn [7] Z Konmoropoea-CuupHoea

[7] Mozeca [] Cepwit Bankga-Bons hoenua

:] [ Chpoc ][ OTMeHa ][i.lnpaaua]

.Pnc.”é.Zl. I[i-zi:]iorose_ﬁikno SPSS

Hatucuytn kimaBimy «3ajgaTh Tpynmnb» 1 MOPIBHATH MO 4ep3i
x001: criopt (1) 1 komm’rotep (3), copt (1) 1 MuctenTBo (2), KOMII t0TEP
(2) 1 mucrentBo (3). BcraHoBUTH TO3HAYKYy Ha Kputepito «MaHHa-
Yurany (puc. 3.22-3.25).

':?,'“ Jee Hezasucumble oiBopw: 3agate rpyn... X

[Mpynna 1:
[Mpynna 2: D

[ﬂpoﬂonx{mh][ OTMeEHA ][ Cnpaeka ]

Puc. 3.22. /lianorose Bikno SPSS
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1}" h’:pHTEpHH ANA ABYX HESBEMCHMBLX E-I:lIEIGFI-DK

CNUCOK NpOBepAEMELX NepeMEHHEIX

ﬁ Mo ﬁ Maremarnka [oTmeTeaZ]
ﬁ naon

& xnacc
i
& cuet e yme [Tect]

ﬁ YWCMOERIE PAOE [TEC...
ﬁ CnoBape [Tectd]

& 0CEELOMNEHHOCTE [.. . [ pynnnpoBaTe No:
ﬁ KpaTKOBpEMEHHEA N... E |mﬁﬁu{1 3)
& Vrpaincbka Moea [o...

3aare .

Kpurepun

Fu Yy w [] Z Konmoropoea-CMupHoea

[] Mo3eca [] Cepwit Banega-Bonehoenya

(o) (o) cope ) (omens ) (crpane)

Puc. 3.23. [liajgorose BikHo SPSS

T Kpwrepun 4na gsyx HESZBMCMMBE BoIBopoK

CNWCOK NpOBEPAEMBIX NEPEMEHHLIX,
ﬁ No f MaTematiea [oTMeTkaZ]

ﬁ non
ﬁ Knacc

o
ﬁ CYeT B yMme [Tectl]

ﬁ YACNOBLIE PADLI [TEC...
ﬁ CnoBape [Tectd]

ﬁncaennmnemnmh [ . [pyNNUpOBaTE NO:
ﬁ KpaTKOBpEMEHHAA ... E |mﬁﬁu{12}
ﬁ YKpaiHceka MoBea [o...

e .|

Kputepui

[ U ManHa-Yuthn [ ] Z Konmoropoea-CMupHoBa

Dél'u'lnaega% ["] Cepwit Banega-Bonehoemua

""""""""""" MM@MMM

Puc. 3.24. /lianorose BikHOo SPSS
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el KpwTepun 4na qByx HEIZBMCMMER EblBopoK

CNWCoK NpoEEpAEMEIX NEpEMEHHEIX;

g@ Ma ﬁ MaTemaTiea [oTMeTKaZ]
ﬁ non Mapamertpel...

g@ Knacc

# o
ﬁ CYeT B yMe [Tect]

& uncnoBwie pAdy [Tec...
ﬁ CNoBapk [Tectd]

ﬁ QCEeOOMMNEHHOCTE ... [ pyNNUpOBaTE NO.
ﬁ KpaTKoBperMeHHAanRA n... |xoﬁﬁu{23}

ﬁ YKpaiHCebKa mMoea [o0... [

M

3afatk rpynnel...

Kputepun
[ U ManHa-¥Yuthu [ | Z Konmoropoea-CMUpHOBA

[] Mozeca [7] Cepwit Baneoa-Bonedosnya

| OK ECTMH Copoc | OtmeHa |Cnpama|

Puc. 3.25. [lianorose BikHo SPSS

Hartucnytu knaBimy «OK». ¥V tabnuusax 3.32-3.37 noganuii ie-
TaJbHUN aHAII3.

Tabnuisa 3.32

Panrn
Xo00i N Cepenniii panr | Cyma paHris
Martematrka Cropt 33 29,15 962,00
KoMt torep 37 41,16 1523,00
Ycworo 70
Tabmui 3.33
CraTucTu4Hi KpuTepii®
MartemaTHuKa
U ManHna-YitHi 401,000
W Binkokcona 962,000
Z 2,472
AcUMOTOT. 3HAYUMICTH (2-CTOPOHHS) 0,013

a. 'pynyroua 3mMiHHa: X001.
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Tabaung 3.34

Panrn
X00i N Cepenniii panr| Cyma paHris
Matematuka  [CriopT 33 26,03 859,00
MucrtenrBo 30 38,57 1 157,00
Ycbporo 63

CraTHCTHYHI KpuTepii®

Tabmuist 3.35

MarteMaTHKAa
U Manna-YiTHi 298,000
W Binkokcona 859,000
Z —2,718
ACUMINTOT. 3HAYUMICTD (2-CTOPOHHS) 0,007

a. 'pynyroua 3miHHa: X001.

Tadomurs 3.36

Panrn
Xo0i N Cepenniii panr| Cyma paHriB
Marematuka |[Komi’rotep 37 32,12 1 188,50
MucrtenTBo 30 36,32 1 089,50
Yceoro 67

CraTucTu4Hi KpuTepii®

Tab6mung 3.37

MaremaTuka
U Manna-YiTHi 485,500
W BuikokcoHa 1 188,500
Z —0,880
ACUMMNTOT. 3HAYUMICTD (2-CTOPOHHS) 0,379

a. 'pymyroua 3MiHHa: X001.

Bucnosok: nitn, y sikux xo001 komm’totep (cepeaniit panr 41,16)
MaroTh Kpallli OIIHKK 3 MaTEeMaTHKH, HK Ti, 110 BIABIAYIOTh CIIOPTHUBHI
cekitli (29,15), ominka 3nauyma p = 0,013 < 0,05. Skmio mopiBHIOBaTH M-
TEH, 3aXOIUICHUX MHCTENTBOM (cepemHii panr 38,57), TO BOHH MaroTh
Kpallli OIIHKK 3 MaTeMaTUKH, HUK Ti, 110 BIBIIYIOTh CIIOPTHUBHI CEKIIil
(26,03), ominka 3nauyma p = 0,007 < 0,05. Y TpeThoMy MMO€AHAHI XapaK-
TEepPU3yBaTH HEAOIILHO, OCKUIBKH OIliHKa He3Hauyta p = 0,379 > 0,05.
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Kpurepiii ®pinmana. 3acToCOBYIOTh ISl TOPIBHSIHHS MapHUX
3aJIe)KHUX BUOIPOK. BiH IpyHTY€EThCS Ha paHKyBaHHI psIy MOBTOPHUX
BUMIPIOBAHb JIJII KOKHOI'O 00’ €KTa BUOIPKH.

Ipuxnaa. IlepeBipuTu 3HAYUMICTH PE3YJIbTATIB TECTYBAHHS
mkosspiB (mogatok E).

Oyukiis B SPSS: «Ananu3» — «Henapamerpudeckue Kpure-
pum» — «YcrapeBmue JuajoroBble okHa»y — «Jliusa K cBsa3aHbIX
BbIOOPOK» (puc. 3.26):

'3,'# KpwTepin 40 HECKONBKNX CBAZaHHBX BRIGOpOK

MpoBepAEMLIE NEpEMEHHEIE:

II x

ﬁ Mo ﬁ CYeT B yMe [Tect] ol m T
@5’ nan @5’ YWCNOBRIE pAOK! [TECTZ] CTaTMCTHERN. .
ﬁ Knacc & cnogape [Tectd]

& By3 &7 0CEEOOMNEHHOCTE [Te...

ﬁ *000K ﬁ KpaTKoBEpeMeHHaA Na...

ﬁ YKpaiHCkKa moga [o...
ﬁ MaTemaTnka [oTMEeT...

Kputepui

(& ®pugmana [ W Kenganna [| © Kokpena

[ oK ][ﬂma&r{a][ Chpoc ][DTMEHEI.][CI‘IDEI.BKEI.]

Puc. 3.26. [diainorose BikHo SPSS

OOpatu 3 paBoOro A1aJOroBOro BiKHA 3HAYEHHS JJIsI IEPEBIPKHU.
BcranoBuTy mo3Hauky Ha kputepito «Ppuamana». HatucHyTn kia-
Bimy «OK». Pe3ynbraTu ananizy HaBejaeH1 B Tabnuisx 3.38—3.39.

Tao6muis 3.38

Panrn
CepenHniut panr
PaxyHok B ymi 2,50
Yucnosi psan 2,65
CI10BHHUK 3,41
OO6i3HaHICTh 3,08
KopoTkouacHa nam’sth 3,37
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Tabnuusa 3.39
CTaTHCTHYHI KpHuTepii®

N 100
Xi-KBagpar 29,696
CT. CB. 4
ACUMIITOT. 3HAYUMICTD 0,000

a. Kpurepiii ®pigmana.

Bucnoeox: pienp 3Haunmocti p = 0,000 < 0,05 MoxkHa CcTBEp-
JOKYBaTH TIPO CTATUCTUYHY JOCTOBIPHICTH PI3HMII MiX II'SITbMa pe-
3yJbTaTaMU TECTYBaHHs MIKOJAPIB. [Ipu 1iboMy Halkpali pe3yiabTaTu
BOHM TOKa3aJiM 31 3HAHHS TEPMIHIB — TECT-CJIOBHUK (CEepelIHIi paHT
3,41), Haliripuii oTpuMalu 3a paxyHOK B yMi (CepeniHiil paHr 2,5).

Ilepesik nuTaHb 1JISI CAMOKOHTPOJIIO

=

[TosICHITH CYTHICTh CTATUCTUYHOI T1IIOTE3H.
Ha3BiTh OCHOBHI YMOBH 3aCTOCYBaHHS ITApaMETPUUHUX MeE-

N

TOMIB.

[TosICHITH NPUHITUIIN TIEPEBIPKU TIMOTE3.

[TosicHITH BIAMIHHICTh MK TOMUJIKOIO I 1 II poiB.
Ha3BiTh eTanu nepeBipku CTATUCTUYHOI TITOTE3H.
Ha3BiTh BUIM pO3MOALIIB, OCHOBHI XapaKTEPUCTUKH.
[TosicHICTh 3HAYMUMICTh KPUTEPIiB 3rO1, HA3BITH 1X.

8. Ha3BiTh napameTpu4Hi METOAM MEPEBIPKU CTATUCTUYHUX T'i-
10Te3, 10 3aCTOCOBYIOTHCS Yy MporpaMHomMy mpoaykTi SPSS.

9. Has3BiTh BUIM HEMMApaMETPUUYHUX METOJIB MEPEBIPKU CTATHUC-
TUYHHUX TIMOTE3, 10 3aCTOCOBYIOTHCS Y MPOTPAMHOMY MPOIYKTI
SPSS.

10.OxapakrepusyiiTe HemapaMeTpUIHI METOIU TIEPEBIPKH CTa-
TUCTUYHUX T1MOTE3, M0 3aCTOCOBYIOTH JIJISI HE3AIC)KHUX BUOIPOK.

N ook ow

11. OxapakTepusyiiTe HemapaMeTPUUHI METOIU MEPEBIPKHU CTa-
TUCTUYHUX T1HOTE3, 1110 3aCTOCOBYIOTH JIJII MapHUX BHOIPOK.

12. TTosicHICTh OCOOJUBICTD 3aCTOCYBAHHS KPUTEPIiB IEPEBIPKU
HOpMaIbHOCTI po3noauty B SPSS.
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TecTn

1.TleBHEe TBepIXKEHHS I110JI0 T€HEPAIBHOI CYKYITHOCTI, 1110 TIepe-

BIPSIETHCS HA OCHOBI BUOIPKH — 11€:

a) BUOIPKOBE CIIOCTEPEIKEHHSI;
0) CTaTUCTHUYHA TINOTE34;

B) PiBHICTb JUCHEPCIT;

T') MPaBUJIBHOI BIJMOBIAI HEMAE.

2. SIK1110 BIIXUIISIETHCS HYJILOBA TIIOTE3a, IKa HACIPAB/Il € IPaBU-

JIBHOIO, TO IIE:

a) IOMUJIKA TIEPIIOTO POIY;

0) MOMMJIKA IPyTrOro poay;

B) IMOMUJIKA NIEPIIOro 1 APYroro poais;
I') IPaBUJILHOI BIJMOBII HEMAE.

3. SIK110 BIIXUIISAE€THCS aIbTePHATUBHA T1IOTE3a, IKa HaCTIPaB/Ii €

IIpaBHUJIbBHOIO, TO 1 C:

a) TOMUJIKA TIEPIIOTO POIY;

0) moMuJIKa Ipyroro poays;

B) IMTOMMUJIKA TIEPIIIOTO 1 IPYTOTO PO/IIB;
I') MPaBUJILHOI BIJIMOBIAI HEMAE.

4. IMOBIpHICTb 311ICHUTH MOXUOKY MEPIIOTo poy (TOOTO BiAXHU-

JIUTU BIpHY HYJIbOBY T1MOTE3Y) Ha3UBAIOTh:
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a) piBHEM 3HAYMMOCTI CEPEIHOTO 3HAUEHHSI;
0) plIBHEM 3HAYMMOCTI AUCTIEPCIi;

B) piBHEM 3HAYUMOCTI T1OTE3H;

I') IPAaBUJIBHOI BIJMOBIAI HEMAE.

5.YomMy AOpIBHIOE TJIOIIA HOPMAIBHOTO PO3MOLTY:
a) 0;

0) 4;

B) 1;

I') IPaBUJIbHOL BIJIMOBIAI HEMAE.



6. 3a dbopmynoro bepHysl 0O0UMCIIOETHCS NUCKPETHA BUMA/I-
KOBa BEJIMUMHA, 110 MAE:

a) OiHOMIiaJbHUI 3aKOH PO3MOJILIY;

0) rinepreoMeTpUYHUN PO3MOJILT;

B) TECOMETPUYHUN PO3MOILT;

I') pIBHOMIPHUM pO3MOALI.

7. TlapameTp A 3aCTOCOBYETHCS ITi/T YaC PO3PAXYHKY PO3MOALTY:
a) €KCTIOHEHIIMHOTO;

0) rinepreoMeTpUIHOrO;

B) TEOMETPUYHOIO;

I') pIBHOMIPHOTO.

8. CTaTUCTUYHUI KPUTEPIN MEPEBIPKU TNHOTE3U MPO MONKIUBUM
3aKOH HEBI1JJOMOI'0 PO3MO/I1TY Ha3UBAETHCS:

a) KpUTEPIEM 3TOJIH;

0) TUCKPETHUM 3aKOHOM;

B) CTATUCTUYHUM TBEPKCHHSIM;

T') MPAaBUJIBLHOI BiJTIOBIA1 HEMAE.

9. Jlo mapamMeTpU4HUX METOIB MOPIBHSHHS CEPEIHIX BEIUYHMH
BIIHOCSITh:

a) Kputepii 3HakiB, OpiamaHa i Y1IKOKCOHA;

0) t-Tect, z-TeCT;

B) kputepii Manna-VYitHi 1 Kpyckana-¥Yomneca

I') IPAaBUJILHOIL BiJIMIOBIA1 HEMAE.

10. 1o HemapamMeTpU4YHUX METO/IB TOPIBHSHHS CEPEIHIX BEIH-
YU1H, 1[0 3aCTOCOBYIOTH JIJIsl HE3AJIEKHOI BUOIPKH, BITHOCSITH:

a) KpuTepii 3HakiB, OpiamMaHa i Y1IKOKCOHA;

0) t-TecT, z-TeCT;

B) kputepii ManHa-YitHi 1 Kpyckana-Yomnieca;

I') IPAaBUJILHOIL BIJMIOBIA1 HEMAE.
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11. /lo HemapamMeTpUYHUX METOJIIB MOPIBHSHHS CEPE/IHIX BEJU-
YHH, 10 3aCTOCOBYIOTH JIJIsI TAPHOI BUOIPKH, BITHOCSTH:

a) Kputepii 3HaKiB, OpigManHa i YiJIKOKCOHA;

0) t-TecT, z-TecT;

B) kputepli Manna-YitHi 1 Kpyckana-Yomneca;

I') IPaBUJILHOI BIJIMOBIAI HEMAE.

12. Kputepiit llamipo-Yinka q011i15HO 3aCTOCOBYBATH JJIs IIepe-
BIPKHU:

a) BEJIUKUX BUOIPOK;

0) Manux BUOIPOK;

B) po3Mip BUOIPKH HE Ma€ 3HAYCHHS;

I') IPaBUJIbHOI BIJIMOBIAI HEMAE.

13. 1o HEmapamMeTpUYHUX METOJIIB MOPIBHSHHS CEPEAHIX BEIH-
YUH, 1110 3aCTOCOBYIOTh JJI HE3aJIEKHO1 BUOIPKU, BIAHOCSTH:

a) kputepii MakHeMapa 1 MapriHaiabHOI OJJHOPIIHOCTI;

0) t-TecT, z-TecT;

B) kputepii Menianu, xonkxipa-Tepnctpu 1 Mo3eca;

I') IPAaBUJIIBHOL BIJMOBIA1 HEMAE.

14. 1o HemapamMeTpUYHUX METOJIIB MOPIBHSHHS CEPEAHIX BEIU-
YUH, 110 3aCTOCOBYIOTH JIJIsl MTAPHOI BUOIPKH, BITHOCSTH:

a) kputepii Maknemapa 1 MapriHaibHOi OJJHOP1AHOCTI;

0) t-TecT, z-TecT;

B) kputepii Menianu, Jxonkxipa-Teprctpu 1 Mo3eca;

I') IPaBUJIBHOI BIJMOBIAl HEMAE.

ExonomiuHa iHTepnpeTanisi CTATUCTUHYHMX Tinmore3
Ipuxaaa. IlpoBecTu cTaTUCTUYHUN aHami3 78 abOITypi€HTIB
2019 poky, sKi BCTYNWJIM B HaBYAJIbHO-HAYKOBUM 1HCTUTYT OOJIIKY,
aHam3y ta ayauty (nami — HHIOAA). Jlis aHami3zy B3sTH Takl CTaTUC-
TUYHI MOKA3HUKU: CTAaTh BCTYIHUKA, 3arajabHuii 0a, ominka 3HO 3 yk-
paiHChKOI MOBHU 1 JITepaTypH, MaTeMaTHKH, Teorpadii, 1HO3EMHOI

120



MOBH, CEpeHIN 0all JOKYMEHTA PO OCBITY Ta MPIOPUTET, IKUIN a0ITy-
pient craBuB ana Yuisepcurery JPC Ykpainu (nomatok J[*).

3MEHIIIEHHS! KIJTLKOCTI a0ITYpIEHTIB 3a OCTaHHI POKHU, BBEICHHS
30BHIIIHBOTO HE3aJIeKHOTO OlliHIoBaHHs (Jani — 3HO), BcTaHOBIEHHS
oap’epy 13 3HO gomyctumoro Jyisi BCTYITy, 3arajibHa TEHICHIIIS 3MEH-
IIICHHSI HACEJICHHS 1 HapOP)KYBAHOCT1 HETaTUBHO BILJIMBAIOTh HA J15Lb-
HICTh 3aKJIa/iB BUIOI OcBiTH (am — 3BO). BBeaeHHs 0€3B130BOT0 pe-
KUMY CIIPOIIYy€ abiTypi€eHTaM BCTYNUTH Ha HaB4yaHHsS y 3BO Ommxk-
HBOT'O 3apyOi1XXKs, /e BapTICTh OIUIATH HUXKYA 3a KOHTPAKTOM, HIX B
VYkpaiHi, a piB€Hb KUTTS 1 MEPCIECKTUBU 3HAYHO BUII. CTae akTyallb-
HUM TIPOBEJICHHS OLIHKW 3HaHb a0ITYypIEHTIB 3 METOKO PEryJIIOBaHHS
NepeNiKy AUCUUILIIH, KI HEOOX1THO BCTAHOBJIIOBATH IiJ 4ac BCTYIY
Ta BigHOIIEeHHS iX 10 YHiBepcutTery JJDC Ykpainu sk mMiciisi HAaBYaHHSI.

Pesynbrat mokazanu (tadu. 1, 2), mo 2019 poky abiTypieHTH B
CepeaHbOMY MPOCTABJISIIOTH IPIOPUTET 2,28 1 TOBIpUM iHTEpBAI:

2,28-0,88 <2,28 <2,28+1,68;
1,4 <2,28 <3,96.

Tabmmsg 1
OnHOBHOIPpKOBA CTATHCTUKA
N |Cepemne CepeuHITOKBanpa- CepeanboxkBaapaTuiHa
THYHC BIIXWJICHHA noxuoKa CEPEAHBOI0
Hpiopit-| 71 5 og 1,724 0,200
TCT
IDrcepeno: po3paxoBaHO aBTOPaAMH.
Tabmmis 2

OnHOBUOIPpKOBMU KpUTEPIit

3HaueHHs Kputepito = 1
95 % noBipunii
T Cryneni | 3naunmicts | Cepenns 1HTEpBAT IS
CcB0OOOU |(TBOCTOPOHHS)| PI3HUILSA pi3HHUII
Hwxnsa  |Bepxns
[Tpioputer 6,405 73 0,000 1,284 0,88 1,68

IDicepeno: po3paxoBaHO aBTOPaMHU.

’ Beryn. OCBITA.UA. URL: https://vstup.osvita.ua/r11/3457/
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Y BuOIpKy BBIHHUIO 55 KIHOK 1 23 4OJOBIKa, sSKI oOpanu
HHIOAA. 3a nonomoroto kputepito JliBins 3HaiiaeHo (tad:. 3, 4), mo
cepenHii 6an xiHok 159,97, skl BCTynuId Ha HaBYaHHS, BUILIUM 3a 40-
JIOBIKIB Ma>Ke Ha JeCATh OaJIiB 1 CTaHOBUTH 149,99,

Tabauis 3
CraTucTuka rpynm
Cepennbo-
« |CepeIHbOKBaAPATHY -
Cratb | N | Cepenne . KBaJIpaTH4YHA
He BiAXHJIeHHsA
NMOX1OKa cepeAHbOro
B PKinka 55 | 159,973 12,565 1,694
Yomnogik | 23 | 149,987 13,807 2,879
*3aranbHuii 0an BCTYITHHKA.
icepeno: po3paxoBaHO aBTOPaAMHU.
Tabaums 4
Kpurepiii ny1s He3as1e:KHUX BUOIPOK
Kpurepiii {-kpuTepii AJ15 PiBHOCTI cepeaHix
JliBing puTep P P
=
= : | gE&
= B Zxg S a2
bax = Z| = 3 8
: D EEE%E:
S | 5 Elgz =-F
- o | EY o
= 2 5 ol & =
LL = = < o = B o«
= 5| a =z 2 £
5] = = \© = =
= ~ o2 El E =
“ 5 852 £ &
= & ==f -
@)
Hepez[6a'riaeTbc;1 PIBHICTE © o ool ool
menepeiii 3l 8 |S e|g/g|a|g|8
=} o o7} c|lo| o | m|8
He nepenbauaerbes ol 2 |w|lo| ool
K S |90 £ |«
S| 2 |S || o |~
N | Y | oo o | o |8

Jrcepeno: po3paxoBaHO aBTOPaAMHM.
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O1IHMMO BIUIMB CTaTTI Ha 3araJibHUNA peUTUHTOBUI Oan abiTypi-

€HTA 3a JIONMOMOTOI0 CTATUCTUYHUX KpuTepliB ManHa-YiTHI 1 Bikok-
coHa (Tabi. 5, 6, 7).

Tab6muis 5
OnucoBa CTATHCTHKA
N | Cepeane g:([))gl;- Mini- MakcumMym HpotenTrl
PEAHE] © | omym Ml 25 | 50 | 75-m
BIIXHUJICHHSA
ban | 78| 157,09 13,645 118,728 | 182,631 |149,945|159,044/166,439

Jrcepeno: po3paxoBaHO aBTOPaAMHM.

Tabmmis 6
Panru
Crartpb N Cepenniii panur | Cyma paHris
ban  DKinka 55 44,18 2430,00
YoJ10B1K 23 28,30 651,00
Ycboro 78
Iicepeno: po3paxoBaHO aBTOPaAMHU.
Tabmurs 7
CraTucTu4Hi KpuTepii®
IToxka3Huk ban
U Manna-YiTHi 375,000
W Binkokcona 651,000
Z -2,822
ACUMNTOT. 3HAYUMICTD (2-CTOPOHHS) 0,005

a. 3rpymoBaHo 3a 3MiHHOIO: CTaTh.
icepeno: po3paxoBaHO aBTOPAMHU.

Pe3ynbTaTu aHamizy MokasyloTh, 110 CEPEIHIN pEeUTHHIOBUI Oa
K1HOK 44,18, a 4onoBikiB — 28,30. OCKIIBbKU pO3MIip PiBHS 3HAUUMOCTI
p = 0,005 < 0,05, MmoxkHa CTBEPIKYBAaTH, 110 YCHIIIHICTh KIHOK BHUIIA
32 YCHIIIHOCTI YOJIOBIKIB 1 € CTaTUCTUYHO 3HAYMMOIO. AHAII3YIOUH
OIKCOBY CTAaTUCTUKY, HEOOX1IHO 3a3HAUUTH, 10 Juiie 25 % abitypieH-
TIB MarOTh pedTHHroBHi 6ai 10 149,945, 50 % — no 159,044, Bci iH1111 —
BHUILIN, 1110 BKa3y€ HA BUCOKUH PIBEHb MIATOTOBKHU CTYICHTIB MEPIIOTO
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[IpoBeneHo OIiHKY BIUIMBY Ha 3arajbHUIl peUTUHTOBUH Oan abi-

TypieHTa orinku 3HO 3 MaTemMaTHKH 1 yKpaiHChKO1 MOBH Ta JIITEPATYpPHU
(tabmn. 8, 9, 10).

Ta0mung 8
CraTtucTika napHux BUOIpOK
CepennboxBajapa-
Cepeane | N CepenH{)OKBaupa- THYHA MOXUOKA ce-
THUYHEC BIIXWJICHHHA
PEeTHBOTO
ban 157,029 |78 13,645 1,545
ITapa 1
Marematika |45 795 |78 20,207 2,288
ban
157,029 |78 13,645 1,545
Mapa 2 YKpaiHChKa .
MOBa
nireparypa | 161590 |78 18,592 2,105
IDicepeno: po3paxoBaHO aBTOPaMHU.
Tabmuis 9
Kopeasiii napaux Budipok
N Kopeasinis | 3HayumicTh
[Tapa 1 ban & Maremarnka 78 0,769 0,000
Mapa2 DX & YKpaiHCbka MOBY g 0,812 0,000
1 JJiTepaTypa

JDxcepeno: po3paxoBaHO aBTOPaAMHM.

AHaJli3 mokaszaB, 10 a0ITypi€HTHM Kpalle 3HAIOTh YKPaiHChKY
MOBY 1 JiTepaTtypy (cepenne 3HaueHHs 161,59), Hixk maTemMaTuky (ce-
penHe 3HadueHHs 142,795). Bru pesynbratiB 3HO 3 ykpaiHChKOI
MOBH Ha 3aralibHuil peUTuHroBui 0an o1nbiunii (kopemsiis 0,812), Hixk
3 maTteMatuku (kopensuis 0,769), npu iboMy 00MIBa TOKa3HUKU BKa-
3yIOTh Ha 3HAYHUH 3B’ SI30K.

[IpoBeneHo OIIHKY BIUIMBY Ha 3arajbHUI PEHTUHrOBUI Oan adi-
TypienTta ominku 3HO 3 iHo3emMHO1 MOBH 1 reorpadii (Tabdun. 11, 12, 13).
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Kpurepiiit napaux Budipok

Taoaung 10

IHapHni pizHocTi
! = ?
1 C = =& o =
= M = @m = A =
o O = .
: e =| X Z & R -
o |EE|S3| SELEE| - |5g8E5
= SE | BE| & REX & 5
= _ D g N g
v = 5 I~ 2
5y 5y E 2 o =
o | g5 |E°S 2 Z =
2 | @ -
T 12& 35 &
& == m
Hapaban =Ma- 14 53, | 13062 | 1,479 | 11,289 | 17,179 | 9,624 | 77 |0,000
1 |remaTuka
ban — Yk-
Hazpapam”?“a. 4,561 | 10,948 | 1,240 | 7,029 | 2,093 | -3,679 | 77 |0,000
MOBa 1 JIi-
Teparypa
icepeno: po3paxoBaHO aBTOPAMH.
Tabmnia 11
CraTtucTuka napHux BUOIpoOK
CepenHboxBagpaTuy-
IMapa Cepenne| N Cepezlmjomsanpa- HA MOXuOKa
THYHE BiIXUJIEHHS
cepeIHbOro
1 [bax 163,887 | 17 11,676 2,832
[Ho3emHa moBa (143,588 | 17 18,252 4,427
2 |ban 155,1175 | 61 13,622 1,744
["eorpadis 151,951 |61 19,910 2,549
Jicepeno: po3paxoBaHO aBTOPAMH.
Taomung 12
Kopeasiuii napaux Budipok
N Kopeasinis | 3naunmictsn
[Tapa 1 ban & THozemHa moBa 17 0,483 0,050
[Tapa 2 ban & I'eorpadis 61 0,703 0,000

IDicepeno: po3paxoBaHO aBTOPaMHU.
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Tabmuusg 13
Kpurepiit napaux Budipok

IlapHi pisHocTi
- 0 1 -
Cepen- Cepen 950{ou0131p 3Hau.
HbOKB. |YHii iHTepBaI cT.| (aBO-
Cepen-| HbOKB. . T
. NOXUOKa | JUIsl pi3HUID CB.| CTOpPO-
HE BiIXm-
cepen- HHS1)
JeHHS
HbOTO |[HMKHSI| BEPXHS
[Tapa [ban —
1 [nozemna| 20,299 16,242 3,939 11,948 28,650 5,15/16| ,000
MOBa
[lapa ban ~ 1ol 5167 14163 1,813-0461 6,7941,7560| 086
2 orpadis

IDicepeno: po3paxoBaHO aBTOPaMHU.

AOGiTypieHTH Kpatie 3HatoTh reorpadito (151,951), Hixk iHO3eMHY
MoBy (143,588). BB pesynbrariB 3HO 3 reorpadii Ha 3araabHHi
peritudrosuit 0an cuibHuit (0,703), a 3 1IHO3EeMHOI MOBH ClIa0Kuil (KO-
pensiisa 0,483).

Ortxe, Ha mepmmi kypc HHIOAA BcTynwimm CTyIeHTH 3 BUCOKUM
piBHEM MiATOTOBKU. [Ipu 11bOMY 3KIHOUYOT TOJIOBUHHU MaiikKe B TP pa3u
OlsbllIe 1 piBE€Hb iXHBOI MIATOTOBKM BUIIUHN, HIK Yy 40JOBIKIB. OOupa-
IOUM 1IE€W 1THCTUTYT, a0ITYpIEHTH 1LY LIIECIPIMOBAHO, BUCTABIISIOUH
cepeaHiil npioputet 2,28, Ha HAllly IYMKY, Ha iXHE pillICHHS BIUIMHYJIa
BeJIMKa KUIBKICTh OOJKETHUX MICIb 1 sIKICHA MpodopieHTalliiHa po-
O0oTa KOJNEKTHUBY 1HCTUTYTy. CTYyIEHTH Kpallle 3HalTh YKPAIHCBKY
MOBY, HI’)K MaTEMAaTHUKY, 1 Kpaille reorpadito, Hi>kK IHO3EMHY MOBY.
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PO3J1T 4
JAUCHEPCIMHUU AHAJII3 Y SPSS

4.1. YMOBH 3aCTOCYBAHHS 0JJHO(PAKTOPHOTIO
AUCIIEPCIMHOTO0 AHAJII3Y

Hucnepciiianii ananiz (ANOVA? Analysis of Variance) — e me-
TOJ IEPEBIPKHU TIMOTE3 MPO PIBHICTH TPHOX 1 OLIbIIE cepeaHix. BusHa-
4a€eThCS BIUIMB OJIHIET (HE3a1eKHO1) 3MIHHOT Ha 1HIY (3anexHy). [Ipu
IIbOMY HE3aJIe)KHa 3MIHHA MOBMHHA OyTH HOMIHAJIBHOIO 200 MOPSIKO-
BOIO, 1 3aJI€’KHA — METPUYHOIO.

VY npakTUYHIN AiSSIBHOCTI 3aCTOCYBAHHS JUCIIEPCIHOTO aHATI3Y
J1a€ MOJKJIMBICTE BIJIITIOBICTH HA TaKl 3aIIMTAHHS:

1. Yu 3anexath BOAOOAHHS CIIOKUBAYIB JI0 TOPrOBOI MapKH B1JT
PIBHS iXHBOTO JOXOY?

2. Yu 3anexarb BIoA0OAHHS CIIOKUBAYIB O TOPrOBOI MapKu Bijl
BUJTy PEKJIaMHUX 3aXO0M1B?

3. Yu 3anexath BNOJOOAHHS TPy CHOKUBAYiB BiJ MICLb MPUI-
OaHHs TOBapy?

4. Yu BIUIMBAE PIBEHb OCBITH PECHOHJEHTIB HA PIBEHb IXHBOTO
noxony?

5. Yu po3pi3HA0ThCA reorpadiuHi CErMEHTH 32 TOBAPHUMU Tiepe-
Baramu CIOKuBayviB?

Oco0JIMBOCTI 3aCTOCYBAHHSI OCHOBHUX KPUTEPIiB MEPEBIPKU T1IO-
TE€3 B 3aJICKHO Bl XapaKTEPUCTUKU IPYIIH:

1) mepenbavaeTbcs piBHICT TUCIIEPCIi:

— SKIIO TPYyNH MalTh OJHAKOBUM PO3MIp, 3aCTOCOBYIOTHCS
QP-32-I'-V abo Trroku (MOTYKHUI KpUTEPIH, KOJIU Oarato rpym);

— Iledde cnabmmuii 3a Thl0KH, 3aCTOCOBYIOTH JJIs BUBHAYEHHS
PI3HUII TpyIHax pi3HOrO PO3MIpy;

— SIKIIO BXXJIMBUM € KOHTPOJb TOXUOKU | THIY, KOJIM y rpymnax
10 5 N — boHdeppoHi;

— SIKIIO PO3MIp TpyIl ¢1ab0 BUPI3HIETHCS — ["abpiess;

— SIKIIO pO3MIp IpyIl cuiibHO BUpizHseTbes — GT2 [Noxb6epra;

— JUIsl HOPIBHSIHHA 3 KOHTPOJIBHOIO TPYNOK0 — JlaHHETT;
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2) He mepeadavyaeThCsl PIBHICTh JUCIIEPCII:
— yHiBepcanbHuM € MeTol T2 TamxeiiHa;
— SIKIIO BaXJIMBUM € KOHTPOJIb MOXUOKM | TUMy, 3aCTOCOBYIOTH

T3 JlaHHeTT;

— SKIIO € CyMHIBH Y PIBHOCTI IUCTIEpCiit a00 3a HasIBHOCTI TPyII
3 PI3HOIO KUIBKICTIO CIIOCTEPEKEHb, 3aCTOCOBYIOTh KpuTepiit ['elimc-

Xoyeuia.

Hpuxkaaa. 3a panuvu 30 MarasuHiB MpOaHaAII3yeEMO B3ae-
MO3B’ 130K MK 00CsiraMM MPoJax 1 BATpaTaMu Ha pekiiamy (Tada. 4.1).
HynboBa rimore3a — B TOPrOBEJBHUX TOYKAX 3 PI3HUM PIBHEM
BUTpAT Ha peKiamMy 00CsT IPOJIaXKy B CEPEIHHOMY OJTHaKOBUN. T0OOTO

HE 1ICHY€ 3B’SI3Ky MK PIBHEM BUTpPAT Ha pEeKIaMy i 00CITOM MPOAAXKY

B MarasuHi.
Tabmaums 4.1
PiBeHb BUTPAT Ha peKJIaMy B Mara3mHax
PiBeHb BUTpAT HA pekJiamy (paKTOpPHA 03HAKA)
Ne| mmsbkmii (1) | cepeHiii (2) | BHCOKHIA (3)

O0csr npoaaKy, TUC. TPH (Pe3yJIbTATHBHA 03HAKA)

1. 5 8 10
2. 7 8 9
3. 6 7 10
4, 4 9 8
5. 5 6 9
6. 2 4 8
7. 3 5 9
8. 2 5 7
Q. 1 6 7
10. 2 4 6

®OyukIis B SPSS: «AHaau3» — «CpaBHeHHne cpefnux» — «On-
HO(PAKTOPHBIN AUCIEPCHOHHBIN AHAJIU3).

OOupatroTbes 3aexHa 1 He3aleKH1 3MiHHI, K1 IEPEMIITYIOThCS B
IpaBi J1aJI0rOB1 BIKHA 3a JIOMIOMOTOK0 CTPUIKHU (puc. 4.1).

128




CNWNCOK 33BMCHMBIX MEPEMEHHBIX
&% DBCAr npogaky, TWE TPH [

dakTop:
+ | & PiBeHb BMTPAT Ha peknam... |

Lok ][ Beraska | copoc || ommena || capanca |

Puc. 4.1. dianorose BikHo SPSS

Oo6upaetnes Bknaaka «llapaMeTprl» 1 CTaBISTHCS MITKH OITMCOBA
CTaTUCTHUKA, IEPEeBIpKa OTHOPITHOCTI quctepcii, rpadik cepeaHix (puc.
4.2).

1 OanodakTopHbIR JMCNEQCHOHHEIA 3HAM...

- CTaTWCTHEA
[ OnucarensHele

[] ®ukcHpoBaHHele M cnyyaiiHele 30 dekTel

[ IMpoBepka ogHOPOQHOCTH uChepchi

[] Epayna-®opcaita
[] wanu

[« Tpadmk cpegHmx

MponyleHHLle 3HaYeHuA
@ cknioyats No OTAENLHOCTH

HcknwyaTte HalnwOeHWA LWeNMKaM

[ﬂmﬂnmm” OTMeHa ” Cnpaeka ]

Puc. 4.2. /lianorose Bikno SPSS

HaTtucHyBIIN BKJIAIKy «AMNOCTEPUOpPHBIC», OOMpPAEMO KpHUTEpii
MEPEBIPKHU TIMOTE3 JIJIs ABOX BUIAJIKIB: y pa3i HasiBHOCTI (Throki) abo
BiicyTHOCTI (T2 Tamxelina) piBHOCTI qucnepcii (puc. 4.3).
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MpennonaraeTcA pageHcTeo OMCNepcHi

] H3P

| BoHfieppoHK

[] Wnpak
| Wedge

] FP-3-T-y
| QP-3-T-y

[C] cHK
[ Terokn
] b TewoKM
| OyHkan

[7] Yonnep-AyHkan

[7] DanueTT

| GT2 Moxfepra

| FaBpuans

PageHCTEO OMCNEpCHid He NpennonaraeTca

[ T2 Tamxeitna

[] T2 DanueTT

[7] reimc-Xoyann

YpoBeHE IHAYNMOCTH: |[||05

[] ¢ DapgHeTTa

[ﬂpononmmh][ OTMeHA ][ Cnpaeka ]

Pnc 4.3... I[iaJ.I_OFOBe“];iKHO SPSS

Haruckarotbces knasim «IIpogomxuts» 1 «OK».
®Oyukiist B SPSS: «Ananusz» — «CpaBHenue cpeqHux» — «Oj-
HO(AKTOPHBIN IUCIEPCHOHHBIA AHAJIU3).
OnucoBa CTaTUCTUKA 3aCTOCOBYETHCS JIJIsI HEPEBIPKU 3HAUYIIOCTI
chopmoBanux rpyi. KinbkicTs 00’ €KTIB JOCHIIKEHHS B KOXKHIHN TpyIIi
MOBHHHA OyTH OlbiiIe 2. AKIIO y npoueci T0CIiKeHHS € cpopMOBaHa
rpymna 3 OJHI€0 BIAMOBIII0 PECHIOHAEHTA, BOHA BBAXKAETHCS HE3HAUY-
1010 1 i1 BUIy4aroTh (Tadi. 4.2).

Taonuus 4.2
OnucoBa cTaTUCTHKA 00CATY NMPOAAXKY, THC. TPH

95 % noBipumii

iHTepBaJ 1J ce-

Cepen- PeIHbLOTO0 3HA-
HbOKB. |(CTaHaaprt- YeHHS
Cepen-| Bigxu- |Ha noxu6- Huxns| Bepxus | Mini- | Makcu-
N HE JICHHS Ka MeKa | MeKa | MyM | MyM

Hiumse- | 191 370 | 2003 | 633 | 227 | 513 | 1 7
195051
gi;peﬂ' 10| 620 | 1,751 554 | 495 | 745 | 4 9
f;fl’o' 10 | 830 | 1,337 423 | 734 | 926 6 10
Bcooro | 30 | 6,07 | 2,532 462 512 | 7,01 1 10
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VYci rpynu MaroTh OPaKTUYHY 3HAYUMICTh, KUIBKICTh PECIIOH/ICH-
TIB y KOXHIi rpymi 10.

Tabnuus 4.3
Kpurepiii oqHOPIAHOCTI qucHepcCiil 00CATy MPOAAXKY, THC. TPH

Craructuka JliBiug CT.CB.1

1,353 2

3HAYUMICTD

0,275

CT.CB.2
27

Cratuctuka JIiBiHS lae 3MOTy MepeBipUTH TinoTe3y «Jlucnepcii
y TIOPiBHIOBAHUX rpynax piBHI» (Tad:. 4.3). 3uauumicts 0,275 o3Hayae,
IO TIMoTe3a MOXe OyTH BIAXWICHA 3 UMOBIPHICTIO mOXuOku 27,5 %.
OTtxe, rinote3a HE BIAXWISETHCS, 1 1I€ O3HAYAE, IO JUCHEPCIi PIBHI.
Axiio 3HauuMicTh MeHie 0,05, rimore3a Moxe OyTH BiIXUJIEHA, TOOTO
JUCIIepCii HEPIBHI.

[lepeBipka mpaBUIIBHOCTI HYJILOBOI TIIOTE3U MPOBOIUTHCS 32 aJIr0-
PUTMOM, HaBEeICHUM Yy Ta0i. 4.4, y MarasuHax 3 pi3HUM piBHEM BUTpaT
Ha peKJiaMy oOCAT MPOAAXKY B CEpeIHbOMY OfHaKOBUM. He icCHye 3B 53Ky
MIXK piIBHEM BUTpAT HA peKJiaMy i 00CATOM MPOJAXKy B Mara3uHi.

Ta6nuusa 4.4
ANOVA
Cyma . |CT. CB. Cepenniii F  |3HayumicTh
KBa/IpaTiB KBaJpaT
Mixrpynamu SSg k-1 | SSg/k-1=MSg MS/
BcepeauHi rpym SSw n-k | SSwin-k=MSw| s\E;v
Ycboro SSg+SSw | n-1
Tabmuis 4.5
OO0csAr nmpoaaxy, TMC. TPH
Cyma Cepennii
KBaJpaTiB | CT. CB. | KBajpar F 3HavyumicTh
Mixrpynamu 106,067 2 53,033 17,944 0,000
Bcepenuni rpyn 79,800 27 2,956
Ycporo 185,867 29

3naunmictb F-xputepito 0,000 Bkazye, 1110 rinoTe3a HEMpaBUiIbHA
1 noBMHHA OyTHU BigxwieHa 3 UMoBipHICTIO 0 %. 3MiHa piBHS BUTpAT Ha
peKIaMy BIUIMBA€E Ha 3MiHY 00CATY MpOJiaK y MarasuHax (taou. 4.5).

131



MHOXWHHI TOPIBHIHHS Jal0Th 3MOTY BU3HAYUTH TPYIIH, B SKHUX
BIJIMIHHOCTI HaWOUIbII 3HA4YHI. Y BUNAIKY, KOJW AHMCIEpCii piBHI 1
Pyl MaroTh OJHAKOBUM pO3MIp, aHANI3YIOTh JaHl 3a JIOMOMOIOIO
tecTy Thioku. Y pa3i HEpiBHOCTI AUCIIEPCIH 3aCTOCOBYIOTh PE3yJIbTaTH
tecty T2 Tamxeitna (tabm. 4.6).

Tab6mums 4.6

MHOxXMHHI OPiBHAHHSA

3anexxHa 3MiHHa: OOcAT poAaxy, TUC. TPH
(1) Pi-
BeHb |((J) PiBennb
BHUTPAT |BUTPAT HA
Ha peK- | pekjiamy
Jamy

95 % noBipumii

Cepen- .
pea iHTepBaJ

HA pi3-| Cranaapr- 3Haum-
HMIA |HA noxuOKa| micth | Hukusi| Bepxus
(1-J) Mexka | Mexa

cepenniii -2,5007 0,769 0,008 | 4,41 -0,59
Bucokmit |-4,6007 0,769 0,000 | -6,51 -2,69
TrroKH Hu3bkuil | 2,500" 0,769 0,008 | 0,59 441

HU3LKUU

HSD [P pycokmit |-2,1007 0,769 | 0,029 | 4,01 | —0,19
_| mmspkmit |4,600°] 0,769 | 0,000 | 2,69 | 6,51
BHCORIN T o emift |2,100°| 0,769 | 0,029 | 0,19 | 4,01
| ceponmiii 25001 0,841 0,025 | 4,72 | 0,28
sucokmii | 4,6000 0,762 | 0,000 | 6,63 | 257
Tanxeiinalcepe i HU3bKUU 2,500** 0,841 0,025 | 0,28 4,72
ucokmii | 2,100 0,697 | 0,023 | 3,95 | 0,25
_| mmspkmit |4,600°] 0,762 | 0,000 | 257 | 6,63

BHUCOKHUU

cepenniit | 2,100"| 0,697 0,023 | 0,25 3,95
* Cepeons piznuys 3nayuma Ha pieni 0,05.

VY tabnuill napu, Kl XapaKTepHu3ylThCsl 3HAYHOIO PI3HULICIO ce-
peaHix, Mo3HadarThea 3ipoukoro. KokHa mapa, mo3HayeHa 31pod-
KO0, — II€ O3HA4ae, 10 PI3HUIIS MiXK PIBHEM BUTpAT Ha pEeKIaMy B Ma-
ra3vHi 3Ha4yHa JUIs KOXKHOi 3 Tpym. Pe3ynbTar AOCTOBIpHUM, ake
p-3HadyeHHs < 0,05.

['padik cepeaHix BEJIMYMH Ja€ 3MOTY Bi3yallbHO MOOAYUTH 3HA-
YUMICTh P13HUII PiBHIB OOCSTY MPOJAaXy B MarazuHax 3 pi3HUM PIBHEM
BUTpAT Ha pekiamy (puc. 4.4).

OTtxe, Oyab-sSIKUI pIBEHb BUTPAT HA peKJiaMy BIUIUBAE HA 00CATU
MPOJIaKy B Mara3uHax.
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o—

Cpeanee O6eAr npoaaxy, THE .IpH
i

T T T
HH3BEKMIM cepeHiA BHMCOKKMIA

PiBeHb EMTRPAT Ha peKnamy

Puc. 4.4. I'pagdik cepeaHix BeJIMYUH 3HAYMMOCTI 00CATY MPoO-
A%y B Mara3uHax 3 Pi3HUM pPiBHEM BHTPAT HA pPeKJIaMy

Ipuknan. BusHaunutu 3a1€XKHICTh BMIHHS IIKOJISPIB paXyBaTH B
yMi Bif iX X001 (mogaTok E).

Oyukuis B SPSS: «Ananu3» — «CpaBHeHnune cpeanux» — «Oxa-
HO(AKTOPHBI TMCIIEPCHOHHBIN aHAIN3» (puc. 4.5).

'}' OaHodakTopHEIA ANCNEPCACHHBINR aHANNS

CNNCOK 33BMCUMEIX MEDPEMEHHEIX
& Ne - &% cuet B yme [Tectl]

[ )
& non [ ]
§ ::33'3'3 % ﬂapauerpi... %

.ﬁ YMCNOBbIE pAL [...
.g? cnogape [Tectd]

ﬁ OCBEO0MMEHHOCT. .
& KpaTKoBpEMEHHA... -

-

daKTop:

| ﬁ x0B60n |

(oK (Borama) (25p0c ) (omens ) (cnpama)

A Vinaiurees moes

Puc. 4.5. [lianorose BikHo SPSS
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Po3paxoBy€eThCs aHAJIOTIYHO SK BUINCONHCAHUM, aje OCKUIbKH
TPyl MalTh Pi3HY KUIBKICTH CHOCTEPEXKEHBb IJIA OIIHKH PIBHOCTI
aucnepcii ooupaerses kpurepiit [edde (4.7-4.11).

Ta6mms 4.7
OnucoBa CTaTHCTHKA PAXYHKY B yMi y po3pi3i xo00i

95 % noBipumii
Cepen- IHTePBAT VI | 0o | ny
N Cepe- | HbOKB. | CTaHAapT-| CEPEAHBOIO ie | en-
JHE | BiAXH- [HA MOXHOKA 3HAYEeHHS I
JICHHSA Hwuxusa | Bepxus y y
MexKa | MeKa
Cnopt 33| 9,67 | 2,582 0,449 8,75 1058 | 4 14
Kowmm’rorep | 37 | 11,43 | 2,102 0,346 10,73 | 12,13 7 17
Mucrenteo | 30 | 9,43 | 2,885 0,527 8,36 10,51 3) 15
Ycboro 100| 10,25 | 2,653 0,265 9,72 10,78 | 4 17
Tabnus 4.8
Kpurepiii oqHopiaHocTi qucnepcii
PaxyHoOK B ymi
Craructuka JliBins CT.CB.1 CT.CB.2 3HAYMMICTD
1,858 2 97 0,161
Tabaums 4.9
ANOVA
PaxyHoK B ymi
Cyma Cepenniit
KBaJIpaTiB | CT.CB. | KBaJApaT 3HavyumMicTh
Mix rpynamu 82,969 2 41,484 6,556 0,002
Bcepenuni rpyn | 613,781 97 6,328
Bcroro 696,750 99

MHOKUHHI IOPiBHAHHA

Tao6mumsg 4.10

3anexHa 3MiHHa: PaxyHOK B ymi
95 % noBipumii
Cepennst 1HTEepBa
pisuuns |Crangaptia| 3naun- | Hwkasa | Bepxus
(I) Xo0i (J) Xo6i (1-J) MoXuoOKa MICTh MexKa MeKa
[Medde Cnopr  |komm’1otep | —1,766" 0,602 0,016 —-3,26 0,27
muctenTso | ,233 0,635 0,935 -1,34 1,81
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Komm’rorep| cmopr 1,766 0,602 0,016 0,27 3,26
mucTenTBo | 1,999" 0,618 0,007 0,46 3,54

MuctenrBo| cropr -0,233 0,635 0,935 -1,81 1,34

koM’ rorep | —1,999" 0,618 0,007 -3,54 -0,46

Tamxeiin Cooptr | komm ' oTep ~1,766" 0,567 0,008 -3,16 -0,37
MHUCTENTBO | ,233 0,692 0,982 -1,47 1,94

Komm’roTep| cmopt 1,766" 0,567 0,008 0,37 3,16
mucrenTso | 1,999 0,630 0,008 0,44 3,55

Mucrenrso CIIOpT -0,233 0,692 0,982 -1,94 1,47

koM’ fotep | —1,999" 0,630 0,008 -3,55 -0,44

* Cepeons piznuys 3nawuma Ha pieni 0,05.

PaxyHok B ymi

Taomuna 4.11

[Tinmuoxuna nis ansda = 0,05
X001 N 1 2
[edde®®  Mucrenrso 30 9,43
Cnopt 33 9,67
Kowmm’torep 37 11,43
3HAYNMICTD 0,931 1,000

3axomieHHsl WKoyspiB koMl roTepoM (11,43) cyTTeBo BUPI3HS-

€THCS CepeJl IHIIUX JIBOX 3aXOIICHb (puc. 4.6).

11 ,5—

11,0

10,5

10,0

CpenHee PaxyHoK B yMi

cnopT

T
KoM TeR

Xooi

T
MHUCTEUTEO

Puc. 4.6. I'padik cepennix Besm4uH x00i 3 piBHeM paxyBaTu

B yMi
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Bucnosox: craructuka JIiBiHs BKaszye, 1110 Aucnepcii piBHI (p-3Ha-
yumictb 0,161 > 0,05). 3nauumicts F-kpurepis 0,002 Bka3zye, 1o rimo-
Te3a HE MpaBUJIbHA 1 MOBUHHA OyTH BiaxuieHa 3 WMoBipHicTio 0,2 %.
X001 MKOJsApIB BILIMBAE HA IXHIO 3/IaTHICTh paxXyBaTH B yMi. Pe3yiib-
TaTH PO3PAXyHKY IIKOJSAPIB B yMi, A THX, XTO 3aXOILTIOETHCS
KOMIT FOT€POM, CTATUCTUYHO OLIBIIN, HIXK JJISI THX, XTO 3aXOILTIOETHCS
cropToM 1 MUCTEIITBOM. [Ipy IbOMY Ti, XTO 3aXOIUIFOETHCS CIIOPTOM 1
MHUCTEITBOM 3a pe3yJibTaTaMHi PO3pPaxyHKy B yMl CTaTUCTUYHO HE BU-
PI3HSAIOTHCS. 31pOYKOI0 BIIMIYEHI Mapy BUOIPOK, JIJIS AKUX PI3HULA Ce-
pPEIHIX 3HAYEHb CTATUCTUYHO JOCTOBIpHA (p — 3HauuMicTh < 0,05).

4.2. IBopakTOopHUil AUcIepCiHHNA aHAaJTi3

Hpukaaa. Y X011 MapKETUHTOBUX 3aXO0/I1B PO3pOOJIEHO BA TUITU
PEKJIAMHOIO POJIMKY: TYMOPUCTUYHUM 1 cTaHJapTHUM. Peknama po3mi-
IyBajacs y BUXIJHI 1 poooui gui. s qocmmkeHHs 00pano 16 moTeH-
UIAHAX KJIEHTIB, sIKI OyJiM BHWIIAJIKOBO PO3MOJIUIEHI Ha 4 rpymnu
(1 rpyna nuBUIaCsS TYMOPUCTUYHUHN POJIMK Y poOOYM JeHb, 2 — TYMO-
PUCTUYHUI POJIUK y BUXIAHUW J€Hb, 3 — CTAaHAAPTHUN POJIUK Y poOO-
Yuil JeHb, 4 — CTAHJIAPTHHUI POJIMK y BUXIIHUN HeHb) (Tadn. 4.12).
KokHuii pecrioHJIeHT NeperisigaB PoJiuK, 1 OLiHIOBaIN €()EeKTUBHICTh
pexinamu 3a 20-0anbHOIO cuctemoro. HeoOXigHO OMIHUTH €(dEeKTUB-
HICTh PEKJIAMHUX 3aXO0/I1B 3 BAKOPUCTAHHSAM JIBOCTOPOHHBOTO JIUCTIEP-
ciiiHoro ananizy npu o = 0,01.

Tab6muis 4.12
OuiHka pecnnoHeHTAMHU PeKJIaMH

JleHb THXKHSA:
Tun ponuky: 1) poGoumii 2) BMIXIJIHHH
1) ryMOpUCTHYHMIA 6, 10,11, 9 15,18, 14, 16
2) craHmapTHUI 8,13,12,10 19, 20, 13, 17

[eit nBodakTOpHUI AucnepciitHuii aHami3 (Tadua. 4.13) mae ne-
KiJIbKa HYJIbOBUX TIMOTE3: OJHA JJIs1 KOKHOI HE3aJIeKHOI 3MIHHOI Ta
OJlHA JJ1s B3a€EMO3B’SI3KY.
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Ho — Tun posivka 1 IeHb HE MaloTh €EKTY B3a€MO/I1i Ha €PEKTUB-

HICTh PEKJIAMH.

H1— tun ponuka 1 AeHb MarOTh €(DEKT B3a€MO/I1i HA €(DEKTUBHICTD

peKIIaMHu.

Ho — eekTUBHICTh peKJIaMU HE 3aJI€KUTh BiJ] TUITY POJIMKA.
H1 — epekTUBHICT peKJIaMu 3aJICXKUTh Bij TUITY POJIUKA.

Ho — epekTUBHICTh peKJIaMu HE 3aJI€KUTh B JHS TUXKHS.
H1 — eeKTUBHICTD pEeKJIaMH 3aJICKUTh Bl JTHS THXKHS.

Tabnuis 4.13
AJTropuT™M ABO(PAKTOPHOI0 AUCHEPCIHOIO aHATI3Y

Cyma Cryneni Cepenne kBaapaTuiHe =
KBaJIpaTiB CcB0O0OIH BiAXHWJIeHHA
CDaKTOp A SSA a-1 MSA Fa
CDaKTOp B SSB b-l MSB FB
DML | SSae | (aD)(bed) MSne Fave
[ToxuOxka SSe ab(n-1) MS, X
Bceroro X X

SSa— cyma kBajgpatiB 115 (hakTopa A,

SSg— cyma kBajapartiB s gakropa B;

SSaxe — cyma KBaApatiB il B3aeMO/I1i PaKkTopiB;

SSe — cyma kBajgpaTiB 1Ji MOXUOKU;

a — KIIBKICTh PiBHIB (hakTopa A;

b — KiBKiCTH piBHIB akTOpa B;

N — KUIBKICTh 00’ €KTIB Y KOXKHIN TpyTi.

Oyukiis B SPSS: «Anaam3» — «O0mas JuHelHHas MoJeb) —

«OJIM—ogHOMepHasD».

Oo6uparoTbes 3aiiexkHa 1 pikcoBaHi pakToOpH 3 JTIBOTO J11aJIOTOBOTO

BiKHA 1 3a JIOTTOMOTOIO CTPLIOK IMEPEHOCUTRCS B TIpaBi (puc. 4.7).
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[ Q ONM-ogHomepHaR .

33BMCHMARA NEpEMEHHAR
- P | EMb.. [

| & ban [Bal)

PUKCUPOBAHHEIE DAKTOPLI
& Ponwe [Roluk] [
£ IeHe T#HA [Den] AnocTe| Bl |

- | Copamm.. |
Cny4anHele QakTopkl:

KoeapuaTkl:

Beca onA eageweHHoro MHK: |

| | |
(o) \ecteesa) Gotmoey) Lonvetal \Gneassa) |

Pnc. 4.7. I[laJmmBe BIKHO SPSS

VY Brnaam «['padiku» oOUparoTh XapaKTEPUCTUKHU BI3yaJIbHOTO
BimoOpaxkenHs (puc. 4.8, 4.9).

Fol ONM-cgromepran: Mpadukn npodunei

DAKTOPLI: [(OpW3OHTANEHAA OCk: |
Roluk *  [pen |
Den |

OTOENkHEIE MHINA:
| Roluk | |

. OTOENkHEIE TpadMKEN: |
£ |

Mpadmen: [Nobagums | | |13mMeEHNTE ¥OoanuTe

mu;mm B

Puc. 4.8. I[la.ﬂor()Be BIKHO SPSS

138



\E, O/IM-ognomepHan: Mpaduikn npoduneii

DAKTOPLL [(OpW3oHTaNbHaA OCk:
Roluk | | |
Den |
OTOeNEHLIE MAHKMMK:
| |
OTOenbHEIE rpadinKmn:
| |
[MpadKn: NoGapnTk FlamMEeHUTE ¥OANUTE
|Den*RnIuk |
ﬂpmomm[ OTMEHA ” Cnpaeka ]

Puc. 4.9. [lianorose BikHo SPSS

Hatuckatots Bkiaaky «Ilapamerpu» 1 nepeMillytoTh y IpaBe Ji-
anorose BikHO OVERALL (ycst Mozienb), CTaBJISITh MITKH 32 OCHOB-
HUMU XapaKTepUCTUKAMHU, a CaMe: OMKICOBA CTATUCTUKA, OLIIHKU PO3Mi-
piB eexTy, KpuTepii ogHOPiAHOCTI. BiANOBIIHO 10 YMOBH MPOCTABIIS-

10Th piBeHb 3HaUnMOCTI o0 = 0,01 (puc. 4.10).

'I.i!" OJNIM-ogHomepran: [NapameTpol

- OUEHEeHHLIE MAPTMHANEHLIE CpeOHWe

DaKToPLl U MK B3AWMOOeACTENA:

BulEeCTH CpeOHWe ONA:

(OVERALL) [OVERALL)
Roluk .
3
Roluk*Den
E: HWTE M3BHbI& EKTh
r BelgeCTH

[+ OnKMcaTenbHBEIE CTATUCTHERW
[+ DueHkr pasmepa agderTa
[7] HaBnwoeHHaA MOWHOCTE

[ ©uenEn napametpor

[ MaTpuua KoapGUUWEeHTOR KOHTPACTOR

[+ KpwTepun ogHopogHocTk

[7] rpatuk pazGpoca No ypoBHAM
[7] rpatwem ocTatkoe

[ Kpurepwit oTcyTcTEWMA cormacka

[ Ofwan dyHKUWMA, OONYCKAKWAA OUEHKY

YpOoBEHE 3HAYMMOCTK. OdoeepUTenkeHel2 MHTEpEANL: 99,0 %

Mpopon:#KTe [

OTMeHa

|[ crpaska |

Puc. 4.10. I[iaIJIOFOBe ﬁiKHO SPSS




Haruckarors knasimi «IIpomgomxute» 1 «OK». PesynbraTu aHa-
713y HaBeJleHH] B Tabnuisax 4.14-4.18.

Tabnuus 4.14
Mixkrpynosi pakropu

Mirka 3HaYeHHA N

1 ['ymopucTHYHUN 8

Pom 2 CrangapTHUI 8
Tlenb THKHS 1 PoOounii 8
2 Buxigaunii 8

Tab6mums 4.15

OnucoBa CTATHCTHKA
3aHG)KHa 3MiHHaI Baﬂ

CranpaprHa

Poauk Henn Tuaxns | Cepenne HoxHOKA N
PoOoumnit 9,00 2,160 4

TYMOPUCTUYHUHN Buxigunii 15,75 1,708 4
Bcrworo 12,38 4,033 8

Po6ounii 10,75 2,217 4

CTaHJapTHUN Buxigunii 17,25 3,096 4
Bcroro 14,00 4276 8

Pobounii 9,88 2,232 8

Bcrworo Buxigunii 16,50 2,449 8
Vcroro 13,19 4,102 16

Tabnuus 4.16
Kpurepiii piBHocTi tucnepciii moxuooxk JliBins®
3anexxna 3minHa: ban

F CT.CB.1 CT.CB.2 3HAYUMICTh

0,473 3 12 0,707

IlepeBipsiec HYJIBOBY TINIOTE3Y, IO JAUCIEPCIs MOXUOOK 3aJIeKHOT
3MIHHOI OJTHAKOBA 3a FPYyMaMHu.
a. Ctpykrypa: Binmbamii unien + Roluk + Den + Roluk * Den.
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Tabmuus 4.17
Kpurepii misxkrpynoBux edekris
3anexHa 3MiHHa: ban

Cyma YacrkoBa

KBaJpaTiB Cepenniit 3Hauu- | eTa-KBaj-
Jlxepeio Tuny III |cT. ¢B.| KBagpar F MiCTh part
CkopuroBana | o6 q1g8a | 3 | 62,063 | 11,242 | 0,001 0,738
MOJIEITb
Buibamii unen |2 782,563 1 |2 782,563|504,011| 0,000 0,977
Roluk 10,563 1 10,563 | 1,913 0,192 0,138
Den 175,563 1 175,563 | 31,800 | 0,000 0,726
Roluk * Den 0,063 1 0,063 0,011 0,917 0,001
[ToxnOka 66,250 12 5,521
Ycroro 3035,000| 16
C.KopGFOBaHI/II?I 252438 | 15
M17ICYMOK

a. R-kBagpar =,738 (CxopuroBanuit R-xkBanpar = ,672).

Tabnuisa 4.18

3arajbHe cepeaHe
3anexHa 3MiHHa: ban

CranagaptHa 99 % noBipumii iHTepBaJ
Cepenne NnoXuoKa Hu:xkHsa mexka BepxHs me:xa
13,188 0,587 11,393 14,982

Bucnosok: cratuctuka JliBiHng BKa3ye, 110 AuUcniepcii piBH1 (p-3Ha-
gumicTb 0,707 > 0,05). JlochipKeHHS T1IM0Te3:

Ho — tun ponuka i JeHb HE MatOTh €PEKTy B3aEMOIIi HA €(PEKTUB-
HICTh peKJIaMHu.

H1— Tun ponuka i 1eHb MatoTh €(eKT B3aeMO/I1i HAa €PEKTUBHICTD
pEKIIaMH.

3naunmicts F-xputepis 0,917 Bka3zye, mo Ho rinore3a npaBuibHa
1 HE BIIXUISAE€THCS 3 IMOBIpHICTIO 91,7 %. Turm ponuka i AeHb HE MaIOTh
edexTy B3aeMO/I1i Ha €()EKTUBHICTh PEKIIAMH.

Ho — e eKTUBHICTB peKJIaMU HE 3aJICKUTh Bl TUITY POJIHKA.

H1 — e(eKTUBHICTh pEeKJIaMU 3aJICKUTh BiJ] TUITY POJIMKA.

3nauuMicth F-xkpurepis 0,192 Bka3zye, 1o Hp rinotesa rnpaBuibHa
1 HE BIIXWISIETHCS 3 IMOBIpHICTIO 19,2 %. Tun posnka He Ma€e BIUTUBY
Ha e(PEKTUBHICTH PEKIIAMHU.
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OueHnBaeMele MaprmHanbHble cpeaHue ana Ban

Fonuk
1877

MY RORUCTIAYHIAR
- CTaHLAPTHUIA

1677

12= Vi

10 o

OueHeHHbI2 MapruHanbHeIe cpegHUe
oo

T T
poBouqi B Mg HIAM

NeHe THXHA

Puc. 4.11. MaprinanbHi cepeaHi B oumiHui eQeKTUBHOCTI
pexJIaMmu

Ho — ebeKTUBHICTh pEeKJIaMU HE 3aJICKUTh BiJl JTHS THXKHS.

H1 — eeKTUBHICTb pEeKJIaMU 3aJICKUTh BIJ THS THOKHS.

3nauumicth F-kputepist 0,000 Bka3ye, mo Ho rinore3a HeNpaBu-
JbHA 1 MU 11 BiIxuisieMo 3 iMoBIpHICTIO 0 %. [TpuiiMmaemo rinortesy Hi
€()eKTUBHICTh PEKJIAMHU 3aJI€KUTh BiJl IHS THKHS. AHAII3yIOUM Mapri-
HaJIbHI cepenHi sl €(heKTUBHOCTI PEKIIAMU, MOXKEMO CTBEPIKYBAaTH,
10 CTaHJAAPTHUN POJIUK OLIHIOEThCA BUlE (puc. 4.11).

4.3. Incnepciiinnii anaJi3 3 TppbomMa paxkropaMu

IMpukaan. JocaiguTyu CTymiHb BIUIMBY (DaKTOPHUX 3MIHHUX X!
CTaTh, X001 Ha pe3yJIbTAaTUBHY O3HAKY ): 3HAHHS 3 MaTEMAaTUKH (J10]1a-
ToK E). BusiButu:

— YW ICHY€ PI3HUILS MK 3HAHHSIMU J1BYAT 1 XJIOMIIIB;
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— YU PIZHATHCS OIIHKUA 3 MAaTEMATUKU MiIX IpyHaMu 3axOIJICHb
HIKOJISIPiB;

— YU iICHY€ BIUIMB (PAKTOPHUX O3HAK M1k COOOIO.

Oynkiis B SPSS: «Anamm3» — «O0umas JuHeiiHAsT MOJeJIb) —
«OMUJI-omHomepHas» (puc. 4.12-4.14).

. 0NM- CAHOMEpHER

JABMCUMAA NeEpEMEHHARA:
- Mo,

enk...
& Ne - | &% Matemarnka [Oujnka?] | |
KOHTpACTE... I
‘& Knac PUKCMPOBAHHEIE DAKTOPLI - :
ﬁ Bya [ :
& PaxyHok B ymi [TecT1] § ;:;Tb . == |
gﬁ Yucnoei pAgu [Tect2] ME&] |
ﬁ CnoeHWE [Tect3] . COXpaHnTE...
CoyyalHele DakTopbl: t

ﬁ OGiaHaHicTe [Tectd]
ﬁ KopoTKouacHa nam'..

gﬁ YKpaiHCceKa moga [O... - E]rrcrEen._. I

Koeapwarkl:

Beca onA eageweHHoro MHK:

| |
oK || Boraska || copoc || Omena l.mm |

Puc. 4I.12. JIiaJiomBe BiKHO SPSS

. O/IM-ogHomepHan: Mpadmkn npoduneii

MAKTOPLI: [(OpW30OHTaNbLHAaA OCk:

CTate - | |
Xofi

OTOeNEHEIE MMHKAK;

OTOenbHEIE rpabKkn:

Mpagukm: OodaenTte || MamMeHuTe ¥OanuTk

Xofi*CTats
|DraTb*Kn i |

Opogon#nTe OTmeHa Cnpaeka

Puc. 4.13. [lianorose BikHo SPSS
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';,'“ OfM-opromepHan: MNapamerp

CEHEHHEIE MAPTMHANEBHLIE CpEOHWE

DaKTopkl U WX B3aWMOOEACTENA: BrleecTk cpedHKe OnA:

(OVERALL) (OVERALL)

CTate

CTare*Xobi

[

Boipecti
[ OnucaTensHLle CTATUCTHEN E‘IEI{QHTEDHH UJJ,HUDUD,HUCTI-‘E
[ OueHkwn pasmepa adderTa [] rpadwk paaGpoca no ypoBHAM
[] HaGnwagHHaA MOWHOCTE [7] rpaguew ocratkos
[ DueHkM napameTpoe [ KpuTepwit oTcyTcTEMA cornacuA
[] MaTtpuua ko3 dgUUMEHTOR KOHTPACTOR [] Ofwan dyHKWMA, OONYCKAKWAR OLEHKY

YpOBEHE 3HAUNMOCTK: JoBepUTENEHEIE MHTepEank: 95 0 %
[ﬂpqqonmrh][ OTMeHa ][ Cnpaeka ]

Puc. 4.14. [lianorose BikHo SPSS

HarucnyBumm knasimn «IIpomomxute» 1 «OK», orpumaeMo pe-
3yJABTATH JOCTIKEHHS B Tabmmisax 4.19—4.22.
Tabnuus 4.19

Mixkrpynosi pakropu

MiTka 3HaYeHHA N
Crrars 1 >KiHKa. 61
2 YosoBik 39
1 Cropt 33
X001 2 Kowmm’rorep 37
3 MucTenTBo 30

Tabnuisa 4.20

OnuconBa CTAaTHCTHKA
3ajiexxHa 3MiHHA: MareMaTtuka

CraTthb X00i Cepenne| CTangapTHe BiAXUJIEHHS N
Cnopt 4,2267 0,24339 15

I Komm’rorep | 4,2474 0,28552 19
' Mucteurso | 4,3278 0,27080 27
Bcroro 4.2779 0,26856 61
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Criopt 4,0000 0,25896 18
qOJT Komm’rorep | 4,2667 0,22361 18
' Mucteurso | 4,1000 0,17321 3
Bcroro 4,1308 0,26622 39
Criopt 4,1030 0,27327 33
Veroro Kowmm'rotep | 4,2568 0,25390 37
Mucteurso | 4,3050 0,26953 30
Ycworo 4,2205 0,27589 100

Tabmaums 4.21
KpuTtepiii piBHocTi qucnepciii noxuoox JliBina®
3ajierxHa 3MiHHA: MarteMaTHka

F cr.cB.l | cT.cB.2 3HAYUMICTH
0,572 5 94 0,721

[lepeBipsie HYJIBOBY TIIOTE3Y, IO JUCIEPCIS MOXUOOK 3aJIEKHOL
3MIHHOI JIOPIBHIOE 3a TPyIaMu.
a. Ctpykrypa: Binpnuii wien + Crats + X001 + Ctath * X00i.

Taomuna 4.22
Pe3yabTaT 1UCHEpPCiiHOTO aHAJII3Y
Jikepeto Cyma kBaapariB| c1. |Cepennii = 3H.a‘ll/l-
Tuny IIT CB. | KBajpar MiCTh

(Ckoperoara 1,282 5 | 0256 | 3,854 | 0,003
MOJIETTh
BinsHUil ien 1 054,384 1 |1054,384|15849,389 0,000
Crath 0,315 1 0,315 4,738 0,032
X001 0,364 2 0,182 2,735 0,070
Cratp * X001 0,303 2 0,152 2,278 0,108
[ToxnOka 6,253 94 | 0,067
Ycporo 1 788,798 100
C_KopemBaHI/H/I 7535 99
1 CYMOK

R2= 0,170 (Cxoperosanuii R?= 0,126).

Bucrnoeok: 3MiHHa CcTaTh Ma€ CTATHCTUYHO JIOCTOBIPHHUM BILJIWB
Ha 3HAHHS IIKOJIIPIB 3 MaTeMaTUKU (CEpeIHE 3HAYCHHS ISl YOJIOBIKIB
4,13, a xinok — 2,28). Kpurepiit ®imepa 4,74 3naunmuii (p = 0,032 <
0,05). 3MiHHa X001 HE BIUTMBAE Ha pe3yJIbTaTH 3 MAaTEMAaTUKH IIKOJISPIB,
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ockinbku p = 0,07 > 0,05. Takox HE BUSBJIECHO CTAaTUCTUYHO JTOCTOBIP-
HOTO B3a€MO3B’SI3KYy M1 HE3QJIC)KHUMHU 3MIHHUMH CTaTTI 1 X001 (p =
0,108 < 0,05). Koediient nerepminanii R = 0,170 Bka3ye Ha Ti pe-
3yJIbTaTU 3 MaTeMaTHKM IIKOJAPIB, K1 juie Ha 17 % 3amexars Bij
X001 1 CTaTTI y4HiB, 1 Ha 83 % BiJa IHIIUX YMHHHUKIB, BKIIOYAIOYH CTO-
xacTuuHy 3MiHHY. CepeliHiil 0an OIiHOK JJisl AiBUaT Mailke He 3aJie-
KUTb BIJ 3axomuieHb. [lpu 1pOMy XJOMI, MO 3aXOIUIIOIOTHCS
KOMIT FOTEPOM, MAIOTh BUINMM Oal 3 MatremaTuku (puc. 4.15).

OueHUBaEMbIe MaprHanbHEle cpegHKne ans MaTemarvka OueHMBaEMbIe MAPrUHANBHB e cpeaHKe AN MaTemaru

Fera Crath e ®of

HEH onop
— MY —— KD
MUET

430+ 4,30

4204

410 i
5,

QOueHeHHEIe MAprHHancHeIe cpeaHne
-
3

OueHeHHBIe MAprHHancHLIe ¢cpegHHe

4007 ¢ 4,007

T T T I
cnopT KoM HETELTSD HEH M
XoBi Crate

Puc. 4.15. MaprinaJjbHi cepefHi BeJIMYUHM JJI MATEMAaTHKH
3a CcTATTIO i X00i

4.4, AconiaTUBHUH aHAJTI3

VY BUmaaky aHaiizy He3ajaexHOi ((aKTOPHOT) 1 3aJIeKHOT (pe3yJib-
TaTUBHOI) 3MIHHUX, SIKI MPEICTABJICHI 32 JOMOMOTOK HOMIHAJIbHUX
IIKaJI, 3aCTOCOBYIOTh acolliaTUBHUU aHaii3. IlepBuHHYy 1H(pOpMaIliO
IPYIYIOTh y TaOJUIIIO 3B’ I3aHOCTI. SIK MpaBuiIo, BOHA CKIAAAEThCS TS
JIBOX 1 OUJIBIIIE O3HAK 1 MICTUTh YaCTOTH JIJIsI KOKHOTO HAa0OPYy 3HA4YCHb.
[lix yac mpoBeaeHHS aHAII3y JOCTITHUK Ma€ JaTH BIANOBIIb HA 3aIld-
TaHHS:

1.Ywu icHye B3a€MO3B’SI30K M1 HOMIHAJIbHUMU 3MIHHUMU ?

2. SIk11o icHye, TO siKa Horo cuia?

3. Slkuii xapakTep 1 HalpaBJICHHS 3B’ A3KY?
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Hpuxaan. JlocmanuTy, 4 iCHY€ 3aJ€KHICTh MK BIIOJ0OaHHIMHU
HIKOJISIPIB 1 1X CTATTIO. SIKINO iCHY€E, BU3BHAUUTH i crity 1 Hanpsim. Oniu-
tano 100 mKoispiB, sIKI MalOTh TaKi BIIOJIOOAHHS: CIIOPT, KOMII FOTEP 1
MHCTEUTBO (H0aaTOK E).

Oynkmis B SPSS: «AHanu3» — «OnucatejibHasi CTATUCTHKA» —
«Tadanubl CONPAKEHHOCTH.

OOuparoThCs J1aHi 3TiaHO 3 YMOBOIO 3aAa4i (puc. 4.16).

'3‘ Tabnuuel conprKedHocTH

CTpoKm:

& No g& CT1ath
@ Knac CTATUCTHEN. .
ﬁ Bya

& Paxoxs ywi Tecr1] CronGu:
& Ycnosi pan [Tecr?) e Qopuar..
& CNoBHWE [Tect3] CTUnk...
@ OfiaHaHicTe [Tecrd]

& KopoTkoyacka nam'ars [Tecs] Croii 1 3 1 Sl
ﬁ YipaiHceka moea [OuiHkal]
& Narenanika [OujHka2]

-_'
z
T

O

|/ ‘BuiBECTH KNACTEPU30BAHHEIE CTONGYATHIE AMATDAMMEE

["| He BuiBOQMTL TAGNMUL!

(Lo o) e s cm

Puc. 4.16. [liaaorose BikHo SPSS

VY Bruamaii «CTaTUCTUKU» CTaBIATHCS MITKH Xi-KBajpart, @i 1
V Kpamepa, kopensauii. Hatuckaerbes kiaBima «IIpogomkuThy
(puc. 4.17).

Y Braamil «Sdeiiku» OOUpArOThCS XapaKTEPUCTUKHU TaOIHIl
OB’ A3aHOCT1, KIJIbKICTh CLIOCTEPEKEHb, OUIKYBaHHI 3HAUYE€HHSI, B1JICOT-
KM Ta HeCTaHAapTHI 3aiuiiku (puc. 4.18).
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—

@ TaBanukl ConpaxeHHOCTA: CTaTHCTHEK A

[+ ¥u-keagpar [« Koppenauun |
r HoMWHANLHAA rMNopAOokoBas ————— |
[] Koahd. conpaseHHocTH [] ramma |
[of o uV Kpamepa [] d Comepca |
] Namépa [] Tay-b Kepnanna r
[ Koadh HEONpEOENEHHOCTH [7] Tay-c Kenganna [
r HOMKWH./MHTEpE. [] Kanna |
] 3ra [] Pueck |

[] MakHemapa |

[] CratncTikn Kokpena u ManTena-XeHuena [

MpoeepAemoe ofWes OTHOWEHWE WAHCOB PABHO. |4 1

Mmm

Puc. 4.17. I[iaJIOFOBé BIKHO SPSS

2. TaBnuus conpmkenHocTi: Baisog s aueiikax

- Konwuyectea - Z-KpUTEpUi
[+ HaGnwoeHHEE [] CpaeHWTE NponopumK cTonGuoe
[ Oxompaemele . CEOppEeETHpOBATE p-3HAaYeHWA (MeTog BoHdieppoHin

[] Ckpbleate Mansie KonwyecTea

MeHbwWwe 5
~ MpoUgHTHI - CQCTATERN
[ Mo cTpoke [V HecTaHOapTnaoeaHHsle
[ Mo cronGuy [] CTaHOapTW30BaHHEIE
[ Bcero [] CkoppekTMpOBaHHLIE CTAHOAPTU30BEAHHLIE

- HelenouncneHHkLIe BECa
(@ OKpyrNATE KONWYecTea B AYeikax () OKpyrmATe Beca HaGnKOoeHKui
() YoeKaTh KONWYECTEA B AYeikax () YCekaTk BECA 3HAYSHWI

(©) He KoppekTUpoBaTh

(apenomons)_omersJ(_crpasca

Puc. 4.18. [diasorose BikHo SPSS

Haruckarorbcs knasimi «IIpogomkutsb» 1 «OK».
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Tadaunga moB’A3aHOCTI

Tabomung 4.23

Xo0i (pe3yibTaTUBHA 03HAKA)
dakTOpHA 03HAKA ; Ycboro
Cooprt | Kom’rorep | Mucreurso
KinbKicTh &IHOK 15 19 27 61
KibKiCTh 4OJIOBIKIB 18 18 3 39
Ycboro 33 37 30 100

®dyukIis B SPSS: «AHamm3» — «OnucarejibHASA CTATHCTHKAY —
«Tab6auubl conpsizxkeHHocTH» (Tadi. 4.24-4.25).
Ha nepuiomy etarni nepeBipseThCsi BaTiAHICTh PE3yIbTaTIB aHKE-
TyBaHHS (KUIBKICTh HaJIaHUX BiATIOBiACH) (Tabd. 4.24).

Taomung 4.24
3BeeHnil 3BIT 32 CIOCTEPEeKECHHAMM
Cnocrepe:xeHHsI
Banigni Iponymeni Ycboro
N Ilpouentn | N | IlpouentTnn | N IIpouenTun
Crats * X001 | 100 100,0 % 0 0,0 % 100 100,0 %
Tabomuist 4.25
KomoOinaniitna tadauusa Crarb*Xo0i
Xo00i
Komm’rore| Mucren-
Cnopr p TBO Ycboro
Crats DKIH. KuiskicTs 15 19 27 61
OuikyBana kinbKicTh | 20,1 22,6 18,3 61,0
% B Ctarhb 246 % 31,1% 44,3 % 100,0 %
% B X001 455% 51,4% 90,0 % 61,0 %
Vo SATATLHOTO ACYM 15 (opl 19006 | 27.0% | 61,0%
Ky
SaJIUIIIOK -5,1 -3,6 8,7
YOJI. KipKicTh 18 18 3 39
OuikyBaHa KuUIbKICTh | 12,9 14,4 11,7 39,0
% B CTarh 46,2 %| 46,2 % 7,7% 100,0 %
% B X001 54,5 %| 48,6 % 10,0 % 39,0 %
o SArATBHOTO MACYM 0 (05 18004 | 3,0 % 39,0 %
Ky
S aTUIIIOK 51 3,6 -8,7
YVcporo KinekicTh 33 37 30 100
OuikyBaHa KiIbKICTh | 33,0 37,0 30,0 100,0
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% B CraTh 33,0%| 37,0% 30,0 % 100,0 %

5 :

/o B X0bi 901 10009% | 1000% | 100,0%

0 1 _

K/ ;Sam“"mm MACYMI33 006 370% | 300% | 100,0%

Taomung 4.26
Kpwurepii xi-kBaapar
ACHMMITOTHYHA
3HaYeHHsI| CT.CB. | 3HAYMMICTD (2-CTOPOHHS)

Xi-kBajpar [lipcona 15,4052 2 0,000
BignocuHu mpaBronoaioHoc- 17 504 9 0.000
Ti ) )
JliH1iiHO-TIHIHHNHI 3B’ 130K 12,652 1 0,000
KiabKiCTh AOIMYCTUMUX 100
CIIOCTEPEKEHD

a. s kinpkocti komipok 0 (0,0 %) nponoHyeTbcsl 3Ha4eHHs, MeHIe 5. Mi-
HIMaJIbHE OYiKyBaHe 4yuciio aopiBHioe 11,70.

Taomung 4.27
Cumerpu4Hi Mipu

ACHMITOTHYHA
3Ha- | cepeannbokBaapa- IIlpudausnallpudausna
YeHHSl | THYHA MOXHOKa? TP 3HAYMMICTDh
Hominan |[®u 0,392 0,000
V Kpamepa| 0,392 0,000
Koedirien-
™ 3B’s13a- 0,365 0,000
HOCTI
[arepBan R Ilipcona | —0,357 0,085 3,789 0,000°
Hopsio-  Kopenstis | 355 0,087 3,763 | 0,000¢
BUU Cnipmena
KinbKiCTh JOMYyCTUMUX] 100
CITIOCTEPEKEHD

a. He nepenbavae HyIb0BOI TIIOTE3H.

b. BukopucTaHHs aCUMOTOTHYHOI CEpEAHBOKBAIPATHUYHOI MOXUOKU B MPHUITY-
IIEHHI HYJIbOBOI T1IIOTE3H.

c. OOrpyHTOBaHO Ha HOPMAJIbHIN aPOKCUMAI.

JInst mepeBipKUA CTATUCTUYHUX TIMOTE3 3aCTOCOBYIOTH Hemapa-
METpUYHI KpUTEPii, a came ¥2. YMOBH 3aCTOCYBaHHsI SIKOTO €: KiJIb-
KICThb CIIOCTEPEIKEHBb MMOBUHHA OyTH OLIbINA 5, a BUOIpKa BUIIAIKOBOIO.
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Oxkpemo oro MoxHa po3paxyBaTu, 3acTocyBaBIu ¢yHKI0 B SPSS:
«Ananu3» — «Henmapamerpuueckue KpUTepum» — « Y CTapeBIINE THATIO-
TrOBbIE OKHa» — «XU-KBaJpTa». AHami3 Tabnuil 4.26 noB’s13aHOCTI Ta-
KOX JI03BOJISIE HOTO OTPUMATH.

Crton64aTtas guarpamma

Xobi

M cropT
M komn'oTep
CnmcTenreo

307

Konu4ecTBO

Crate

Puc. 4.19. BizyajbHe BigoOpaxxkeHHs X00i 32 CTATTIO

Bucnogok: BIAMIHHICTh CIIOCTEPEXKEHb 1 OYIKYBAaHHX BEJIUYWH
BKa3ye Ha Te, IO 3MiHI CTaTh 1 X001 OB’ s13aH1 Mk coboro. Lle miaTBep-
mxye 3aaueHHs > (15,405 p = 0,00 < 0,05). Cepen xiHOK nepeBaxae
3aXOIUIeHHsT MUCTeUTBOM (puc. 4.19), Ha iHUI BUAU X001 reHJepHa
O3HaKa Maixe He BIuMBae. I[Ipu 1poMy aHaii3 CUMETPUYHHX MIp
BKa3ye, 10 JaHuM 3B’ 30k ciaadkwuii (Big 0—0,3 BiacytHil, Big 0,3-0,5
cnabkui, Bia 0,5-0,7 cepenniit, Bijg 0,7 10 1 cuiibHUH, 3HAYEHHS TTOPIB-
HIOIOTHCS 32 MOZIEINIAIMHU ), a came: 3HaueHHs1 u, V Kpamepa, koeditienTu
noB’s3aHocTi, R Ilipcona 1 kopemsuis CripMeHa MarOTh 3HAYEHHS
ol Hik 0,36, ane menmn Hix 0,5 (tadi. 4.27).
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IlepeJiik NMTaHb JI51 CAMOKOHTPOJIIO

1. Ha3BiTh ME€TOJM CTaTUCTUYHOTO aHAII3Y, SIKi IPYHTYIOThCS Ha
MOPIBHSHO CEPEIHIX BEIIMUMHAX.

2. TlosSICHITH CyTHICTH HYJIBOBOI TIOTE3H, IO MEPEBIPsIE TOCTII-
HUK y XO/I1 TIOPIBHSIHHS CEPEIHIX BEJIMYMH.

3. HasBiTh moKa3HUK, IKHUM 3aCTOCOBYIOTh JJIs IEPEBIPKHU HYJIbO-
BOT T'IIOTE3H.

4. HaBeniTh NpUKIaaW 3aCTOCYBAHHS JUCIIEPCIHOTO aHaTI3Y.

5. TlosiCHITH CyTHICTh AUCIIEPCIMHOTO aHAII3Y.

6. Ha3BiTh, sSiIKi TUIK HIKAJ 3aCTOCOBYIOTH IIiJl Yac MPOBEICHHS
JUCIIEPCIMTHOTO aHai3y, 0COOJIMBOCTI iX 3aCTOCYBaHHS.

/. Ha3BiTh OCHOBHI BUAM T-TECTIB 1 IUCTIEPCIHHOTO aHATI3Y, IO~
SICHITH BIIMIHHICTh MK HUMU.

8. TlosicHITB, AJIs 4OTO 3aCTOCOBY€EThCS TeCT JIiBiHI.

9. Ha3BiTh OCHOBHI KpPOKM OJHO(PAKTOPHOrO IUCHEPCIHHOTO
aHaJi3y ]l 4ac MPOBEJICHHS MEPEBIPKU MPAKTUYHOI 3HAYYLIOCTI pe-
3yJbTATIB ONMUTYBaHHS PECTIOH/ICHTIB.

10. TlosicHITH BIAMIHHICTH MK OJIHO(DAKTOPHUM 1 ABO(DAKTOP-
HUM JUCEPCIHHUMHU aHaJ13aMH.

11. TlosicHITB, SIK BILUIMBAIOTh Pe3yJbTaTh TecTy JIiBiHI Ha TO-
AN X1]T TPOBEACHHS TUCTIEPCIAHOTO aHai3Yy.

12. TlosicHITH BUNIQJKK 3aCTOCYBAHHS allOCTEPIOPHUX TECTIB Y
AUCTIEpCIHHOMY aHai3i.

TecTn

1. Meton nepeBipKy TIOTE3 MPO PIBHICTh TPHOX 1 OUIbIIE Cepe-
HIX — [I€:

a) BUOIPKOBE CIIOCTEPEIKCHHS;

0) CTaTUCTHUYHA TINOTE3a;

B) AUCHEPCIMHUN aHAI3;

I') IPAaBUJIBHOI BIJMOBIAl HEMAE.

2. 'Y pa3i piBHOCTI AUCHEPCIT 3aCTOCOBYIOTh KPUTEPIiit:
a) QP-O-I"-V;
0) T2 Tamxeiina;
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B) T3 JlanHerrT;
r) ['elimc-Xoyen.

3. VY pasi piBHOCTI JUCTEPCii 3aCTOCOBYIOTh KPUTEPIil:

a) ['eiimc-Xoyenna;
0) T2 TamxeiiHa;
B) T3 JlanHerrT;

r) JlaHHeTT.

4. 'Y pa3i piBHOCTI JUCHEPCIi 3aCTOCOBYIOTh KPUTEPIil:

a) ['eitmc-Xoyemnna;
0) ledde;

B) T2 Tamxelina;

r) T3 JlaHHeTT.

5. ¥V pasi piBHOCTI JUCTIEPCii 3aCTOCOBYIOTh KPUTEPIil:

a) ['eitmc-Xoyemnna;
0) Trioku;

B) T2 Tamxelina;

r) T3 JlaHHETT.

6. V¥ pasi piBHOCTI AMCHEPCii 3aCTOCOBYIOTh KPUTEPIiii:

a) ['eitmc-Xoyemnna;
0) T2 TamxeiiHa;
B) T3 /lannerr;

r) bondeppoHi.

7. 'Y pa3i piBHOCTI AMCHEPCii 3aCTOCOBYIOTh KPUTEPIil:

a) ["aOpienp;

0) T2 TamxeiiHa;
B) T3 /lanHerr;

r) ['efimc-Xoyen.

8. V¥ pasi piBHOCTI AUCHEPCii 3aCTOCOBYIOTh KpUTEPIH:

a) T3 [{annerrT;
0) T2 TamxeiiHa;
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pii:

B) GT2 I'ox0Oepra;
r) ['eiimc-Xoyemnn.

9. V pasi BiACYTHOCTI pIBHOCTI AUCIIEPCIi 3aCTOCOBYIOTh KpPUTE-

a) Jlanuerr;
0) T2 Tamxeiina;
B) GT2 'oxbepra;

r) Hledde.

10. 'V pasi BicyTHOCTI PIBHOCTI AUCIIEPCIT 3aCTOCOBYIOTH KPUTEPIif:
a) T3 lannerr;

0) I"'abpienb;

B) GT2 'oxbepra;

r) bondeppoHi.

11. V pa3si BiICyTHOCTI PIBHOCTI JUCTIEPCIii 3aCTOCOBYIOTh KPUTEPIH:
a) ['eitmc-Xoyemna,

0) I'aGpiens;

B) JlaHHETT;

r) bordeppoHi.

12. OGepitTh KpUTEPIM, AKUNA 3aCTOCOBYIOTH IS JUCHEPCIHHOTO

aHaji3y, KoJm oOcsT rpymnu Jo S:

a) Trroku;

0) I'aGpiens;

B) JlaHHETT;

r) bordeppoHi.

13. O0epiTh KpUTEPIN ISl UCTIEPCIHHOTO aHATI3Y, AKIIO Mepe/I-

0ayaeTbCsl PIBHICTh JUCIEPCIN 1 TPYNH MalOTh OJHAKOBUI pO3MIp:
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a) QP-3-I'-V i TriokH,

0) ['abpiens 1 Jlanuerr;
B) llledde 1 Bordepponi;
r) ['eiimc-Xoyenna.



14. O0epith KpUTEPiH sl AUCTIEPCINHOTO aHATI3Y, AKIIO TEepe/I-
0adaeTbCs PIBHICTD TUCTIEPCIH 1 TPYNH MAIOTh PI3HUN PO3MIP:

a) Trroku;

0) T3 JaHHeTT;

B) llledde;

r) ['efimc-Xoyena.

15. OGepiTh KpuTepid Uil AUCHEPCIHHOTO aHajizy, SKIIO0 HE
nependayaeTbesl PIBHICTh JUCTIEPCIM 1 TPYNU MaloTh Pi3HY KIJIBKICTb
CIIOCTEPEIKEHbD:

a) TrroKH;

0) lannerrT;

B) llledde;

r) ['eitmc-Xoyenna.

16. OGepith KpuUTEpil, KUK MEPEBIpPs€ TINOTE3y MPO PiBHICTh
JUCIIEPCiil y TOPIBHIOBAHUX IPyIaXx:

a) TrroKWU;

0) /lannHerrT;

B) llledde;

r) JliBiHSL.

17. k110 BUOIPKOBI CIIOCTEPEIKEHHS MalOTh HOMIHAJIBHY LIKOJTY
K 32 3aJIKHUMHU, TaK 1 HE3aJIe)KHUMH 3MIHHUMH, TO 3aCTOCOBYIOTH:

a) acoIllaTUBHUM aHAI3;

0) onqHO(MAKTOPHUN TUCTIEPCIMHUI aHa13;

B) 1BO(AKTOPHUI AUCTICPCIMHUN aHAII3;

T') MPaBUJIBHOI BIJTIOBIA1 HEMAE.

18. O6epiTh KpuTEpid JIsl AUCTIEPCIHHOTO aHAII3Y, SKIO TMEPe/-
0adaeTbCs PIBHICTh TUCTIEPCIH 1 pO3MIpP IPyN CHIIBHO BUPI3HAETHCS:

a) TrrOKH;

0) annerr;

B) Lledde;

r) GT2 I'ox6epra.
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19. O6epiTh KpUTEPIH ISl UCTIEPCIHHOTO aHATI3Y, SAKIIO Mepe/I-
0adaeTbCst PIBHICTh JUCTIEPCIH 1 HEOOX1THO MOPIBHATH 3 KOHTPOJIBHOIO
IPyIIOIO:

a) Trroku;

0) lanneTT;

B) llledde;

r) GT2 I'ox6epra.

20. OGepiTh yHIBEpCAIbHUN KPUTEPIN JJIsI TUCTIEPCIHHOTO aHa-
T3y, SKIIO He Mepen0adyaeThCsi pIBHICTh TUCTIEPCIA:

a) T2 TamxeiiHa;

0) JannerrT;

B) llledde;

r) GT2 'ox0Oepra.
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PO3JILT 5
KOPEJISILITHUIA AHAJI3

5.1. OCHOBHI NOHATTHA KOPEJISHIHHOT0 aHAJII3Y

3aBIAKU aHTI1AChbKOMY O1osory i ctatucty @peHncicy ['anbTony
HanpukiHil XIX CTOMITTS B CTAaTUCTUKY OYB YBEJECHUM TEPMIH «KOpe-
sy (correlation). Kapn Ilipcon (1857-1936) i JIxopmx HOmna
(1871-1951) y cBoixX mparsix po3poOrIv i BBEIM B MPUKJIAIHI CTaTUC-
TAYHI JOCTIKCHHS TEPMIH «apHUM KOE(IMIEHT KOPEISIi», SIKAH 1
ChOI'0JIHI 3aCTOCOBYIOThH JIJIsi BUBUCHHS B3a€MO3B’SI3K1B 3MIHHUX.

Kopeasiiisi — 11e cTaTUCTUYHA 3aJ7I€KHICTh MK BUITAJKOBUMU Be-
JUYUHAMHU, 110 Ma€ IMOBIPHICHHI XapakTep.

Kopeasiniiuuii aHaJ1i3 — CTAaTUCTUYHAN METOJ, SIKU JTO3BOJISIE
BU3HAYUTH, UM € 3aJICKHICTh MK BUITAJIKOBUMHU 3MIHHUMU, IKUM BOHA
Ma€ HanpsiM 1 HACKUJIbKH CUJIbHA.

Kopensamiitnuii aHasi3 103BOJIS€ TOCIITHUKY:

1) BuOpatu 3 ypaxyBaHHSAM CIIEUU(IKHU 1 TPUPOIN aHATI30BAHUX
3MIHHUX BIANOBIAHUYN IHCTPYMEHT JJIsl BUMIPIOBAHHS TICHOTHU CTaTHUC-
TAYHOTO 3B’SI3KY (KOEQIIEHT KOPEJsIli, KOpelsiiiHe BlAHOIIEHHS,
paHroBui KOe(IieHT KOPEISLIi TOIIO);

2) OLIIHUTH 3HailfieHe 32 HAIBHUMU BHOIPKOBUMHU JAHUMHU, HOTO
YUCJIOBE 3HAYEHHS 32 JIONIOMOI'0I0 TOYKOBO1 Ta IHTEPBAJIbHUX OI[IHOK;

3) nepeBipUTH TIOTE3Y MPO TE, 10 OTPUMAHE 3HAYCHHS aHaI130-
BAHOI'0 BUMIpIOBaya 3B 43Ky AIMCHO CBIIUUTH MPO HASIBHICTH CTATHC-
TUYHOTO 3B’ 43Ky, TOOTO NEPEBIPUTH JTOCIIIKYBAHY KOPEIAIINHY XapakK-
TEPUCTUKY Ha CTATUCTUYHO 3HAYYLLy BIIMIHY BiJl HYJIS;

4) BUBHAYUTH CTPYKTYPY 3B’ A3KiB MK KOMIIOHEHTaMU JTOCI1IKY-
BaHl 0araTOBUMIPHOi O3HAaKM, 31CTABHBIIM KOXHIM Iapi BiANOBiAb:
3B’SI30K € YU HEMAE.

Po3pi3HsioTh ABa BUIW 3aJIC€KHOCTI MDK €KOHOMIYHUMU SIBU-
naMu: (QyHKIIOHAJIbHY a00 JKOPCTKO JIETEPMIHOBAHY 1 CTATUCTUYHY
ab0 CTOXaCTUYHY, BIpOTiIHY.

PosrnsHeMo nipukiagu aiarpaMu po3CIFOBaHHS eMITIPUYHUX 3HA-
YeHb 3MIHHMX X 1 Y 3a JOIOMOIOI0 Cy4YaCHHMX OHJIAaWH-TEXHOJOTIH:
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Interpreting Correlations an interactive visualization (Bi3yamizaiiis Ko-

pensmiiiaux 38’ s13kiB): http://rpsychologist.3com/d3/correlation.
HeratuBHa JjiHiliHa 3aJiexkHicTh (HEraTUBHA Kopessdiis ado

3BOPOTHIM 3B’S30K) — Y pa3i 3pOCTaHHs 3HAYEHb OJHIE€T 3MIHHOI 3MEH-

IIYIOTHCA 3HAYEHHS 1HIIO01, po3paxoBaHe 3HAYEHHS ICHY€ B Mexkax —1 <
r<0 (puc. 5.1).

Slide me
®
Correlation: -0.79
o~ Sample size 100 MNew sample
N Shared variance: 62.4%
\.\ o &
o L ]
& ‘ﬂ..
.. ~
.. Ly \w ? @ ¢

L ] )
- :"f.':-

Slide me — pyxaiite Mmene. Sample size — 06’em BHOIpKH.
New Sample — moBa BuGipka. Shared variance — ciizibHa Bapiartis.
Puc. 5.1. BizyaJjizanisi CHJIbHOI HETaTUBHOI KOPeJIS LI

YiTka HeraTuBHA KOPeJALis JOPIBHIOE —1, KOJU MPOCHIIKO-
ByeThbes 100 % cnuibHa Bapialisi ABOX 3MIHHUX, IPU [[bOMY BUMA/I-
KOBI 3MiHHI TOBHICTIO HAKJIAJAIOThCS HA MPsAMY (sIKa IPAMY€E 3 HUXK-
HBOTO TMPABOr0 KyTa — y BEPXHIW JIIBUH), BIICYTHS 30HA PO3CIIO-
BaHHs (puc. 5.2).

IMo3uTuBHA giHiitHa 3a0exHicTh (0 < r < 1) — 3pocTaHHs piBHS
3HA4YE€Hb OJIHIET 3MIHHO1 CYNPOBOJIKY€ETHCS M1BUIIICHHAM 3HAYEHHS 1H-
1101 3M1HHOI (puc. 5.3).

YiTka no3uTUBHA KOPeJIsia TOpiBHIOE +1, KOJIU MPOCHTIIKO-
ByeThcsi 100 % cninbHa Bapialis ABOX 3MIHHUX, IIPU LIbOMY HampsiM
(GyHKIIIT 3 JTIBOrO HUKHBOTO KyTa — B MpaBuid BepXHiil (puc. 5.4).
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Slide me

®
e Correlation: -1
* o Sample size | 100
= - Shared variance: 100%%
-h'.
~ .
Puc. 5.2. BizyaJizanisi 4iTkOl HeraTUBHOI KOpeJIsilil
Slide me
®
Correlation: 0.85
® i Sample size | 100 New sample
o Shared variancefifW#v
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Puc. 5.3. BisyaJsizanisi CHJIbHOI O3UTHUBHOI KOPeJIsiIil
Slide me

7 Correlation: 1

- Sample size | 100

Shared variance: 100%4

;'.
- ’/

Puc. 5.4. Bisyasizanist 4iTKOI NO3UTHBHOI KOPeJsALil
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3ayBaXuUMO, 110 CTpoTa KOpEeJsIis € MaTeMaTHYHOK a0CTpak-
HI€I0 1 HE 3yCTPIYAETHCS B PEATbHUX JOCIIIKEHHSIX.

3a BiICYTHOCTI 3B’SI3Ky Mi>K 3MIHHUMU HUAETHCS PO HYJbOBY KO-
peasitito. IIpu 11boMy HyJIbOBa 3arajbHa KOPEJALis MOXKE CBIIYUTH
PO BIJCYTHICTh JIMIIIE JIHIAHOT 3aJIE)KHOCTI, @ HE MPO BIACYTHICTh
Oy Ib-SKOI'0 CTATUCTUYHOIO 3B’s3KY (pHC. 5.5).

Slide me
®

Correlation: 0

Sample size 100 New sample

L Shared variance: 0%
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Puc. 5.5. Bizyaqizaunist HyJ1b0BOI KOpeJIsILil

3 BUIIICHABEJACHOTO MOKHA OMKMCATH MEXI 1 HaJlaTH XapaKTepHC-
TUKY Koe(ilieHTy Kopensiii. KuibkicHa Mipa KOpPETALiiHOTO 3B’ A3KY
OIIHIOETHCS 3a 3HAYEHHSAM y Mexkax Big —1 g0 +1. Bix’emH1 3HaueHHS
KoedilieHTa KOpeJAilii BKa3yloTh Ha 3BOPOTHUHN 3B’ 30K, OJATHI — Ha
NpsAMUNA. SIKIIO OIlIHIOBAaTH 1HTEHCHUBHICTBH 3B’SI3KY, TO BIH pO3IJIsija-
€THCS 32 MOJYJIEM 3a TAKUMHU MEKaAMMU:

Bia 0 10 0,3 BiACYTHIM;

Bix 0,3 1o 0,5 ciraOkwii;

Bi1 0,5 mo 0,7 cepenHiii;

Bix 0,7 10 1 cuibHUIA.

Yum Oamkue KoeillleHT Kopesiii HaOamKaeTbes 10 1, TUM
CUJIBHIIINK 3B’5130K, 1 HABMAKH, SIKIIO PO3paxOBaHE 3HAYECHHS Koedi-
Ii€HTa Kopensiii HaoamwxkaeThes 10 0, TUM cialiia TeHICHITI.
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5.2. OcHOBHI MeTOAM BUMIPIOBAHHS KOPEJALIMHOIO
B32€MO3B’SI3KY

MeTtoau BUMIpIOBaHHSI B3a€MO3B’SI3KY TICHO TOB’s3aHI 13 BUMI-
PIOBATBHUMU IITKAJIAMH PE3yJIbTATHBHOI 1 (JaKTOPHUMH O3HAKaMHU.
3aranpHONIpUHHATHI KoedimieHT kopensii [Tipcona () 3acToco-
BYIOTbH JJISI OLIIHKH 3B’SI3KY MK JBOMa 3MIHHUMH, SIKI BUMIPIOIOTHCS B
METPUYHIH MIKali (KiJIbKICHA 03HaKa) 1 MalOTh HOPMaJIbHUI PO3IOILI:
Xy—xy
SxSy

r=

Jie X — BUOIPKOBE CepeIHE BEIUYUHU X, Y — BUOIPKOBE CEpPEIHE BEIIU-
yuHM Y, Xy — BUOIPKOBE CEpeIHE BeauunHu XY, S, — BUOIpKOBE cepeaHE
KBaJpaTUYHE BIAXUIECHHS BEIMYUHM X, S, — BUOIPKOBE CEPEIHE KBAJI-
paTtuyHe BiaxuiaeHHs Beanurunu Y. [Ipu iboMy BUOIPKOBI cepeiHi 1 ce-

PEIHBbOKBAIPATUYHI BIIXUJICHHS ICHYIOTh 3a (bopMyJIaMI/I'
_ 1

— k _1
—;Z 1Xin, y= j= 1yln]1xy__ 121 1Xi Yjnij,

X
S =\/le Xi nl_(_ —1Xin 1)2

\/ Z] 1y]n] ( Z] 1y]n]) :

VY pasi 3aCTOCOBYBaHHS HE3rPYNOBAHUX JIaHUX, HAABHOCTI JIHIH-
HOTO 3B’SI3KYy MIX PE3yJbTaTUBHOIO Ta (PaKTOPHUMH O3HAKAMHU BUKO-
PUCTOBYETHCSI CIIPOIIEHUN JTiHIMHUN KoediieHT kopessiii [lipcona,
KWW XapaKTEPU3Y€ TICHOTY 3B’SI3KY 1 HOTO HAMPSIM:
Zl 1 XiVi— ((Zl 1%2?:13%)/“)

(R (R 202 ) (S V2~ (SR ¥ /1)
1€ N — KUIbKICTh CIIOCTEPEKEHb, Vi — IHAUBIIyaJbHI 3HAUEHHS PE3YJib-
TaTUBHOI O3HAKH, X; — 1HJIUBIIyaJIbH1 3HaY€HHS (PaKTOPHOI O3HAKHU.

. _ﬁ_ rvn—k
LS, N1-rt

JIist mepeBipKM 3HAUUMOCTI KoedillieHTa Kopemsiii BUKOPUCTO-
BYIOTh { — ctaTucTuKy ChrOAEHTA.

161



[Topsiiok mepeBipKU 3HAUUMOCTI KoedilieHTa 3a t-cCTaTuCTUKOIO
CrbrozeHra:

1. O6upaemo piBeHb 3HaUUMOCTI @ (1 a6o 5 %).

2. Po3paxoBy€eMO KiJbKiCTh cTymneHiB cBooomu (N—K).

3. 3a tabnuuero po3noainy CThIOJICHTa BU3HAYAEMO KPUTHYHE
3HaueHHs t misg a, N — K, ie K =m + 1, a m — KiIbKicTh (pakTopiB.

Sxio po3paxoBaHe 3HaUCHHS t-cmamucmuxu 3a MoayJieM (3a ab-
COJIFOTHOIO BEJIMYMHOIO) OUIbIIIEe TAOJUYHOTO 3HAUYCHHS, TO PO3paxoBa-
HUM KOe(ILIEHT KOPEJISIIIi € ICTOTHUM /11 00paHOTO PiBHSA 3HAYMMOCTI
a. B 1HmoMy Bunagaky Koe(ii€eHTH HEICTOTHI.

Ipukiaagu. Ha nianpueMcTBi NPOBOASTH JOCIIIKEHHS €(hEeKTUB-
HOTO BUKOpUCTaHHS ()OHY OIUIaTH Tpalli, TUC. TpH (paKkTopHA 3MiHHA
X), BU3HAYAIOTh MOTO BIUIMB Ha PE3yJIbTATH JISUIBHOCTI Cy0’€KTa TOC-
MoJIapIoBaHHs. 3a pe3yJIbTaTUBHY O3HAKY B3ATO YMCTHI JOXI] Bij pea-
Ji3aIii NpoayKilii (TUC. TPH) 3a iecsaTh pokKiB. J[aHi HaBeAeH1 B TaOuII
5.1. 3naittu koediuieHt kopensii [TipcoHa 1 mepeBipuTH MOTO 3HAYU-
MICTb.

Tabmuist 5.1
IIpomixkHi po3paxyHKH 3a JaAHUMHU MIANPUEMCTBA

Ne X; Vi x? XiYi Y%
1. 33,8362 125,5460 1 144,8884 4 247,9996 15761,7981
2. 36,5619 164,2310 1 336,7725 6 004,5974 26 971,8214
3. | 39,2876 | 198,2530 1 543,5155 7 788,8846 39 304,2520
4, 42,0133 253,0230 1765,1174 10 630,3312 64 020,6385
5. 44,7390 287,3650 2 001,5781 12 856,4227 82 578,6432
6. 47,4647 295,1130 2 252,8977 14 007,4500 87 091,6828
7. | 50,1904 | 289,1530 2 519,0763 14 512,7047 83 609,4574
8. 52,9161 296,1230 2 800,1136 15 669,6743 87 688,8311
9. 55,6418 315,4650 3 096,0099 17 553,0404 99 518,1662
10. | 58,3675 324,5640 3 406,7651 18 943,9893 | 105 341,7901
Y | 461,0185| 2548,8360| 21866,7346 | 122 215,0942 | 691 887,0809

3 BUXIAHUX JaHUX MOKHA MPUIYCTUTH, IO MK JAHUMHU € Jii-

HiliHA 3aJIe)KHICTh, TOOTO X MOYKHA allPOKCUMYBATH MPSIMOIO JITHIEIO.
122215,0942-((461,0185%2548,8360)/10)

r =

= 10,9256,

\/ (21866,7346-((461 ,0185)2/10)) (691887,0809-((2548,8360)2/1O))

162




_0,9256*V10-2 _ 2,61799

T 1-0,92562  0,37855
ts = (a=0,05;v=10-2 =8) = 2,306,
 posp = 6,916 > 2,306 = t 1ug:

= 6,916,

Bucnogok: Ha MANPUEMCTBI ICHY€ TIPSIMUNM CHJIBHUH JIHIAHUN
3B’S130K MK (DOHJIOM OILIATH Mpalll 1 YUCTUM JIOXOJAO0M MiMPUEMCTBA.
t-craTucTHKa po3paxoBaHa 3HAYHO OLJIbIIA 32 KPUTUYHE TaOIUYHE 3HA-
YEHH$, MO/JIEJIb a/ICKBaTHA.

Heo0x11HO0 3ayBaXXUTH, 1110 y BUMAAKY 1HIIUX (POPM pO3MOALTIB 1
HaBITh KOJIM OJ{HA 13 BEJIHUYHUH € JUCKPETHOI0, KPUTEPIA KOpPEsIii
[Tipcona ae BIAHOCHO TOYHI1 pe3yabTaTu. [Ipu 11boMy y pasi BIICYTHOCTI
HOPMAaJIBHOTO PO3MOJIUTY 1 HABHOCTI HENIHIAHOTO 3B’ 513Ky MiX 3MiH-
HUMHM BCE K TaKU PEKOMEHAYETHCS KOPUCTYBATUCS KOe]illieHTOM map-
HO1 paHroBoi Kopensiii CripMena:

GE(RM B RBi)Z
n(n2 — 1)
ne Rai, Rei — paHr# OIIHOK I-r0 HAIIPsAMY.

VY pa3i HasBHOCTI PaHTiB, sIK1 TIOBTOPIOIOTHCS, 3aCTOCOBYIOTH TaKy
bopmyiy:

Pas =1-

pAB:]'_ = !
1 1
6(n3 - n)_]_Z(TA +TB)

ne Ta, Tg — MOKa3HUKM 3B’ A3aHUX PAHTIB A 1 B, 10 BU3HAYAIOTHCS Ta-

KM YHMHOM:
L L

3
I:lTI —IZ_;,(E _tl)a

| — KiTBKiCTh TPyN 3B’s13aHUX (OJHAKOBUX) PAHTIB,l| — KiJIBKICTh
3B’s3aHMX paHTiB y |-iii Tpymi.

KoedimieHT mapHOi paHroBOi KOpEislii MOXKe MpuiMaTH 3Ha-
yeHHd Big —1 5o 1.

Ipuknan. Excrieptu omiHo00TH [{epkaBHY MOJATKOBY aIMIHICT-
pamito (mam — JITA) oxaniei 3 obmacteit Ykpainu 3a 10 HanmpsimaMu
pOOOTH 11010 TTOTIOBHEHHS JIepKaBHOToO OrokeTy (Tadi. 5.2). 3a pe-
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3yJbTaTaMU OIIHKU MOOYyHTe MATPUII0 paHriB. Po3paxyiite y3roju-
KEHICTh €KCIepTa 3 JyMKaMU KOXHOTO 3 PEIITH eKCIepTiB. Pe3yb-
TaTU MOJANTE y BUTJISAII MAaTPUIll KOe(DIIIEHTIB MTAPHOI paHTOBOI KOpe-

JISIAA.
Tabnuns 5.2
Ouinka ekcnepriB HanpsaMiB poooru JAITA
Ne Excneptu
Hanpsamu 1 5 3 4
1. |Ilomarok 3 10x0/iB (hi3UYHUX OCIO 100 | 100 | 90 | 80
2. | llomaTtok Ha mMpuUOYTOK MiANPUEMCTB 90 | 100 | 80 | 100
3. | Ilnara 3a 3emiio 90 80 | 100 | 90
4, [TogaTok Ha 01aHy BapTICTh 90 70 70 70
5. bromxerne BimmkonyBanus [1/B 70 90 50 60
6. AKL‘[I/I3HI/II/I 301p 13 BUpOOJICHUX B YKpaiHi TO- 80 60 60 | 50
BapiB
7. AKI_[I/IHSHI/II/I 36lp 13 BBE3CHUX HA TEPUTOPIIO | o 60 10 | 50
YKkpainu ToBapiB
8. €IMHUI TOAATOK ISl CyO €KTIB Majioro 0i3- 50 60 30 40
HeCy
9. |Yactuna npubOyTKy (IOXOIIB) Jep:KaBHUX
) 40 | 50 20 0
T1IPUEMCTB, SIKA YTPUMYETHCSI B OI0JIKET
10. | PentHi maTexi 60 50 10 | 20

Martpuirto 6aJ1iB mepeTBOPIOEMO Ha MATPUILO paHTiB Tab. 5.3 (Ha
MPUKIIAJl APYroro eKCrepTa po3risHyTo y Tabnuusax 5.3, 5.4).

Tabmuus 5.3
Ipukiaan paHKyBaHHA MOYATKOBUX JaHMX
baau Ne Po3paxyHok PanxxoBaHuil psaj
100 1 1+2 15 1,5
100 2 2 1,5
80 4 - 4
70 3) - &)
90 3 - 3
60 6 7
60 7 o ; *8_7 7
60 8 7
50 9. 9,5
9+10 _ 95
50 10. 2 9,5
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Pan:xoBaHi BuXxiaHi xami

Tab6mums 5.4

Excnepru
Ne Hanpsamu 1 5 3 4
1. ITogaTok 3 1ox0aiB (hi3UYHUX OCIO 1 1,5 2 3
2. [TogaTok Ha MPUOYTOK MIANPUEMCTB 3 1,5 3 1
3. ITnara 3a 3emutro 3 4 1 2
4. | IlogaTok Ha 10AaHy BapTiCTh 3 3) 4 4
5. bromkerne BimmkoayBanus [1/B 6 3 6 5
6. AI(I_'II/ISHI/II/I 301p 13 BupoOsieHuX B YKpaiHi To- 5 7 5 6.5
BapiB
7. AKI_[I/I'?HI/II/I 361p 13 BBE3E€HHUX Ha TEPUTOPIIO 8.5 7 7 6.5
Ykpainu ToBapiB
8. €IMHUI TTOAATOK ISl CyO €KTIB MaJloro 0i3- 8.5 7 8 8
HEeCy
9. |YactunHa mnpuOyTKy (IOXOIIB) AepKaBHUX
) 10 9,5 9 10
T IITPUEMCTB, SIKA YTPUMYETHCSI B OIOJIKET
10. | PeurHi rutaTexi 7 9,5 10 9

O0YnCIMMO y3roKEHICTh MEPIINX JBOX €KCHEPTIB (IS 1HIIUX
nap eKCIepTiB MPOIMOHYETHCS BUKOHATH PO3PAaXyHKHU CaMOCTIHHO). [
I[OT'0 PO3pPaxyeMo KOe(DIIIEHT MapHOI paHTOBOT KOPEJISAIIIi:

n

Z(RAi - RBi )2

Pas =1- 1 =

6

- L)

CkopucraeMocst po3paxyHKOBOO TaOIHIErO S.5.

Tabnuusg 5.5
IIpomisxkHi po3paxyHku
Panru
Ne Hanpsamu excnepris | R, _R, ( Ry _R,)’
Rli RZi
1. |Iomatok 3 goxoxniB ¢iznunux ocid6 | 1 1,5 —0,5 0,25
2. |llomatox Ha mnpuUOYTOK MiAMpPHU- 3 15 15 2,25
€EMCTB
3. | Ilnara 3a 3emito 3 4 —1 1,00
4. | IlogaTok Ha 1oAaHy BapTICTh 3 5 -2 4,00
5. | bromxkerne Bimmkoxysanus [1/1B 6 3 -3 9,00
6. AKI_II/IBHI/II/I 361'p 13 BUpPOOJEHUX B 5 7 D) 4,00
YKpaiHi TOBapiB
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7. | Akuu3Hu# 30ip 13 BBE3CHUX Ha Te- 85 7 15 2 05
puTopito YKpaiHu TOBapiB ’ ’ ’
8. | €nuHui mogaToK /s Cy0’€KTIB Ma-
J0T0 O13HECY 8,5 ! 1 2,25
9. |Yacruna npubyTKy (10XOIiB) nep-
KaBHUX MIANPUEMCTB, fka yTpumy- | 10 | 9,5 0,5 0,25
€TBCS B OIOKETI
10. | PeurHi rutaTexi 7 9,5 -2.5 6,25
Pazom X X X 31,5

3B’s13aH1 paHry, BiJMOBIIHO, TIOPIBHIOIOTH:

KinbkicTb rpyI 3B’ s13aHUX pPaHTiB 3a epiiuM exkcriepTom (3; 3; 3),
(8,5; 8,5), npyrum excneptom (1,5; 1,5), (7; 7; 7), (9,5; 9,5).

KinpkicTh 3B’sI3aHMX PaHTIB 3a MEPIIMM E€KCIIEPTOM CTAHOBUTH:
t1 =3, t2 =2, 3a gpyrum excneptom t3 = 2, t4 = 3, ts = 2, ts = 2. 3BiacH,

T, =(3°-3)+(2°-2)=30:
T,=(2° -2)+(3 -3)+(2° - 2)=36.

315

Maemo: P.. =1- =0,802.
L0 ~10)- 1 30+ 36)
6 12
0,802v/10-2 2,2684
= = 6,358

10,8022  0.3568
tras = (@ = 0,05; y = 10 — 2 = 8) = 2,306.

Po3paxoBanuii koediiieHT mapHoi panroBoi kopensiii (0,802)
3HAYUMUH (tposp = 6,358 > 2,306 = trq61).

Marpuisi koedillieHTIB MapHOI PAHTOBOI KOPEJSIil aHAJIOTIYHO
PO3paxoOBaHMX 3a BCiMa YOTHpPMa €KCIEpTaMu HABOJIUTHCS B TAOJIMIN
5.6.

Tabmuus 5.6
Marpuus napaux koedinienTis kopessinii Cnipmena
Excnepru
Excnepru 1 5 3 4
1 1 0,803 0,886 0,867
2 1 0,833 0,917
3 1 0,930
4 1

166



Bucnosxu. AHanizyrouu MaTpUIO MapHUX KOe(DIIlieHTIB paHTOBO1
KOPEJIALIii, MOKHA CTBEPIKYBaTH MPO TOCUTh BEJIUKY CTYMIHb 301Ty 1y-
MOK €KCIIEPTiB, OCOOJIMBO MIX JAPYTUM, TPETIM Ta YETBEPTUM EKCIep-
TaMHU.

JIist Manmux BUOIPOK 3aCTOCOBYIOTHh PAHTOB1 KOS(DIIIEHTH KOPEIIs-
mii Crnipmena abo Kenpana. Koiau oOuaBi 3MiHHI BUMIPIOIOTHCS B HO-
MIHAJbHUX IIIKaJaxX, 3aCTOCOBYIOTHh KpuTepii acorriaiii di (mokpoko-
BHM aHaJ13 1aHO B TeMi 4.4. AcoliaTUBHUHN aHaJli3 3MIHHUX ).

5.3. Kopeasiniiinmii ananiz y SPSS

Ilpuknaaa. BuszHauuTH B3a€MO3B’A30K MIXK PE3yJbTaTUBHOIO
O3HAKOI0: 00CST MPOMHUCITIOBOT TTpoayKIlii, MiH TpH (Y) 1 pakTopHUMU:
aKTUBU KOMEpPIINHUX O0aHKiB, MJIH TpH (X1), oOcsr omnepailiii GponHmo-
BOT'0 PUHKY, MJTH I'pH (X2), 00CsT omnepaliiil BUIIOTHOTO PUHKY, MJTH TPH
(X3) (puc. 5.6). [ToOyayBaTH MaTpuilio HapHUX KOS(ILIEHTIB KOpEs-
11i, MPOBECTH aHali3 3a 16 poKiB.

@alfin  Mpaeka Bug [Oaddele [MpeofpazoeaTe  AHanna  [pAMOA MapkeTwHr  Cpaduea

C
SH e e~ w . =E M B E

Rik FF AKB OFR COWVR nep

1 2001 210,84 70,27 68,50 13.48
2 2002 229,63 125,43 108,60 20.44
3 2003 285812 120,99 203.00 32.m
4 2004 400,76 196,95 321,30 35.01
5 2005 468,56 316.97 403,80 40.90
B 2006 551,73 561,13 4582 80 5572
T 2007 717,08 599,40 754,30 8224
8 2008 917,04 926,09 883,40 99,31
9 20049 806.55 880,30 1067.30 12113
10 2010 1043,11 942,09 1537.80 201,41
11 201 1305,31 1054 28 2147.50 298,02
12 2012 1367.93 1127.19 250646 37016
13 2013 132241 1278,10 1676.97 638,34
14 2014 1428.84 1316.85 2331.54 165,80
15 2015 1776.60 1254 39 2171.559 303,79
16 2016 2158.03 1256,30 212755 5090,33
17

Puc. 5.6. Buxigni nani mojaeJi
167



®Oynkiiist B SPSS: «Anamm3» — « Koppeasmun» — «Ilapubie».

[3 7iBOrO MiasIoroBOoro BiKHAa OOMpPAEMO 3MiHHI 1 332 JIOMTOMOTOIO
CTPUIKH TIepeMilyeMo paBopyd. JJist mepeBipku 3B’ 13Ky 3aCTOCYEMO
koediieHT kopensii [lipcoHa, OCKUIBKM y HAC yCi BX1JIH1 JaHI MalOTh
KUTBKICHI 03HaKH (puc. 5.7).

+H:| MapHele kKoppenayun

MepeMeHHBIE:

& pi

K [Rik]

>

&} QBcAr peaniaoBaHo...
&2 AKTVEN KoMepLiitHK. .
&’ JaranbHWA ofcAr o...
ﬁ JaransHwi ofcar o...

Koa UKW eHTRl KEOppenaLmiE

W

MpCoHa

KpuTepuil 3HaUMMOCTH

[] Tay-b Kenpanna

[] Cnupmana

@ OeyxcroponHnin () OgHOCTOPOHHMIA

[ MeTiTL 3HaYNMEIE KOppenALMI

[ Ok ][ ﬂmaama][ Chpoc ][ DTMEHE][CI‘IDELEKE[]

Puc. 5.7. Ilapunii koediuient kopesasiuii Ilipcona

[Ticns HatuckanHs kiasimi «OK» orpumaeMo BUB1 Pe3yIbTaTiB

(Tabm. 5.7).
Tabmuns 5.7
Matpuns napaux koedinienrtiB kopessiuii Ilipcona
OO0csr pea-
JII30BaHOI | AKTHUBH Oo0csar Oobcsar
IHoxkasHukm NPOMMCJIO- | KOMepLiii- | onepauii | onmepauiu
BOI POAYK-HUX 0aHKIiB|()OHIO0BOI0 BAJTIOTHOIO
uii (Y) (X1)  |punky (X2)punky (X3)
O6C$£F pean130—K9pen;1u1;1 1 0,924 0,922™ 0,640
BaHO1 mpomuc-Ilipcona
1TOBOI NMPOAYK-3Had. (ABOC-
1ii , MJIPJ TPHTOPOHHS) 0,000 0,000 0,008
(Y) |
Kopewsiis | 9o 4 1 0,033" | 0387
[Tipcona
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AKTHUBHU KOMe-
pUIMHUX OaHA
KiB, MJIpJ TpH
(X1)

3Ha4. (IBOCH
TOPOHHS)

0,000

0,000

0,139

OO6csr  onepa-
11111 (HOHTOBOTO
PUHKY, MIIP
rpH (X2)

Kopensiis
[Tipcona

0,922™

0,933

0,381

3Ha4y. (aBOCA
TOPOHHS)

0,000

0,000

0,146

OOcsar omnepa-
1 BAJIFOTHOTO
PUHKY,  MIIP/Y
rpH (X3)

Kopemsis
[Tipcona

0,640™

,387

0,381

3Ha4. (IBOCH

TOPOHHS)

0,008

00,139

0,146

** Kopemnsis 3nHaunMa Ha piBHi 0,01 (1BocTOpOHHS).

ABTOMAaTUYHO B TporpamMHoMy npoaykTi SPSS 3aknanena QpyHk-
s, SIKa CHPOUIY€E AOCHIAHUKY IHTEpIPETyBaTH PE3yJIbTaTH, a caMme
BI/I3HAYCHHSI PI3HOI0 KUIBKICTIO 31POYOK PE3YJbTATIB JOCIHIIKEHHS
(Tabm. 5.8).

Tabmums 5.8
InTepnperanis piBHIB 3HAYYIIOCTI
PiBeHb cTATHCTHYHOIL CrarucruuHa ITo3HavyeHHn
3HAYMMOCTI, p iHTepnperaiis B SPSS
p <0,001 MaxkcuMaJIbHO 3HAUYNMUHN 3B’ SI30K falalel
0,001<p<0,01 JIoCUTh 3HAUUMHUH 3B’ SI30K falel
0,01< p<0,05 3HaYUMU 3B’ 30K *
0,05<p<010 Cnabo3HaYUMUi
p>010 Hesnaunmuii

VY npakTU4HINA IisTbHOCTI 3aCTOCOBYIOTh KPUTUYHE 3HAYEHHS JIi-
HiiHOTO Koe(illieHTa KOpeslli s BU3HAYEHHS MOPOrOBOTO 3Ha-
YEHHS JJIs1 IOPIBHSIHHS (DAKTOPIB 3 METOKO BKJIIOUEHHS B PErpeciiiHy
MOJIEJIb:

2 1/2

maon

+(n-2)|

7€ N — KIIBKICTh CIIOCTEPEKEHb, TaOMWYHE 3HAUYCHHS t-cmamucmuxu
st y =(n — 2) cryneniB cBo6oau ta a = 0,05. Vi dakTopHi 03HAKH,
[0 MalTh PO3PaXOBaHUM KOEQIIIEHT KOPEJSIli BUILNE KPUTUIHOTO

r =
Kp t2

mabn
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3HAQYEHHS, MOXHA 3aCTOCYBaTH JjIsi TTOOYJIOBU pErpeciiiHOi MOJiedi,
aJKe KOpEJSIIMHNAN aHai3 € MePIIUM KPOKOM Y perpeciiHomMy aHami3i.

Kputnune 3HauenHsi t-ctatuctuka CThlOJCHTA OOUpAETHCS 13
taoymmi juist 2 = 0,051y =(n—2) =16 — 2 = 14 cTyneHiB cB00O 1 HOT0O
3Ha4YeHHS JOpiBHIOE 2,145. 3BepTaemMo yBary, He3Bakalouu, IO
PO3TIISIAAETHCS TP (haKTOPHI O3HAKH, IMTOPIBHIOIOTH JIBa MapHUX Koedi-
LIEHTH KOPEJIAIlii, TOMY 3aBKI1 JUIsI BU3HAUYCHHS PiBHS CTYIEHIB CBO-
oomu (N — 2). BusHauaeMo KpUTHYHE 3HAYCHHS JIIHIHHOTO KOoedilieHTa
KOpEJIALIil ISl MaTpUIll TapHUX KOES(PILIEHTIB KOPEIISIIIi:

2,145%
Tp™ 5 =0,4973.
2,145°+(16-2)

Bucrosok: mMix pe3ynbTaTuBHOI0O (Y) 1 pakTOpHUMHU O3HAKaMU
X1(0,924) 1 X2(0,922) cuiibHuY NpsMul JTiHIHHAN 3B’ 130K, O0csT ore-
palliii BAJIIOTHOTO pUHKY Ma€ CepeaH1i MPpsMUH JIIHIMHUI BIIJIUB Ha 00-
CSIT peali3oBaHoi mpomuciaoBoi npoaykiii (0,64). Yci po3paxoBaHi 3Ha-
YeHHs1 mapHuXx KoedirienTiB kopesiii [lipcona 3HauHO BUIIl 32 HOTO
KPUTUYHE 3HAa4Y€HHs. 3a MOoOyJA0BHM MHOKHUHHOI perpecii HeoOXiAHO
BpPaxoOBYBaTH, [0 aKTUBU KOMEPLIHUX OaHKIB (X1) MatOTh TICHUM JIi-
HIMHUN 3B’S30K 3 1HIIOK (DAKTOPHOIO O3HAKOI OOCSTOoM omepariii
dormoBoro puHKY (X2) (142 = 0,933), mo nokasye HasABHICTh MiX
HUMH MYJIbTHKOJIIHEapHOCTI. HeoOXigHO mpoBeCTH N01aTKOBI JOCIII-
KEHHSL.

Hpuxaan. Excrieptu oniHiooTh [ITA onHiel 3 obnactelt Ykpai-
HU 3a 10 HanpsiMamMu poOOTH 111010 TOTTOBHEHHS JIEP>KaBHOTO OIOJKETY
(Tabi. 5.9). Po3paxyiiTe y3ro/)KeHICTh €KCIEPTIB 32 JOTIOMOTOI0 MaT-
pHLIl MapHUX KOE(PIIIEHTIB PAHTOBOI KOPEJISIIi.

TabOmuist 5.9
Ouinka ekcnepriB HanpsimiB podotu JIITA
Ne Excnepru
Hanpsamu 1 > 3 1

1. | Ilogatok 3 noxoaiB (hi3MYHHUX OCI0 100 | 100 | 90 | 80
2. | Ilomarok Ha mpuOYTOK MiIPUEMCTB 90 | 100 | 80 | 100
3. | I[Inara 3a 3emuio 90 | 80 | 100 | 90
4. | IlogaTtok Ha 10AaHy BapTiCTh 90 | 70 | 70 | 70
5. | bromxkerne BimmukoayBanus [1/1B 70 | 90 | 50 | 60
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6. | Akiu3Hu 301p 13 BUpOOIeHUX B YKpaiHi To-
BapiB

7. | Akiu3Hu 30ip 13 BBE3CHUX Ha TEPHUTOPIIO
Ykpainu ToBapiB

8. | €xuHuii momaTok Mg Cy0’€KTIB Maioro 0i3-
HECY

9. |Yacrtuna npuOyTKy (I0XOMIB) JepKaBHUX 20 | 50 | 20 0
HiANIPUEMCTB, SIKA YTPUMYETHCS B OFO/IKETI

10. | PenrtHi miarexi 60 50 10 | 20

80 | 60 | 60 | 50

50 | 60 | 40 | 50

50 | 60 | 30 | 40

Oynkiiis B SPSS: «Anamus» — « Koppeasimun» — «Ilapubiey.
OOupaeMo OIIHKU BCIX YOTUPHbOX €KCHEPTiB. Bigmiuaemo pan-
roBi napHi koedimientu kopemsiii Crnipmena 1 Kennamna (puc. 5.8).

'3' MapHele KoppenaLmr

[MepemMeHHEIE:

il vAR0ODOD1
Jll var00002 CTunk...

Ji varR0O0D4

- KoaddWUWEeHTEl KoppenAaLuin

- KpuTepuil 3HaYMMoCTH

(@ [eyxCTOpOHHWIA OOHOCTOPOHHKMA

[+ MeTUTE 3HaYMMEIE Koppenaumn

ok J{Beras || copoc || omena || cupasca |

Puc. 5.8. liasnorose Bikno SPSS

Hartnckaemo xknaBimy «OK» 1 oTpumaemMo Taki pe3ynbTaTu
(Tabn. 5.10):

171



Tabmuus 5.10
MaTtpuus paHroBUX NapHUX KoedilieHTIiB Kopesauii

VARO001 | VAR00O2 | VARO003 | VAR004
Tay-b Ken-| VAROO1 Koedimient kopensiii 1,000 0,667" 0,768™ 0,706™

Jana 3Ha4. (ABOCTOPOHHS) 0. 0,012 0,003 0,006
VARO002 [Koedimient kopensiii 0,667" 1,000 0,707 0,810™

3Ha4. (TBOCTOPOHHS) 0,012 . 0,006 0,002
VARO003 [KoedimieHT Kopensii 0,768™ 0,707™ 1,000 0,809™

3Ha4. (TBOCTOPOHHS) 0,003 0,006 0 0,001

*%

VARO004 KoedimieHT Kopemsii 0,706 0,810™ 0,809™ 1,000
3Ha4. (TBOCTOPOHHS) 0,006 0,002 0,001 0

Po Cmip- | VARO0O01 KoedimieHT kKopemnsii 1,000 0,803™ 0,886 0,867

MeEHa 3Ha4. (ABOCTOPOHHS) 0. 0,005 0,001 0,001
VARO002 [Koedimiert kopensiii 0,803™ 1,000 0,833™ 0,917

3Ha4. (ABOCTOPOHHS) 0,005 0. 0,003 0,000
VARO003 [Koedimient kopensiii 0,886™ 0,833™ 1,000 0,930™

3Ha4. (ABOCTOPOHHS) 0,001 0,003 0 0,000

VARO004 [Koedimiert kopensiii 0,867 0,917 0,930™ 1,000
3Ha4. (ABOCTOPOHHS) 0,001 0,000 0,000 0.

* Kopesiist 3Haunma Ha piBHi 0,05 (IBOCTOpPOHHS).

** Kopensiist 3HaunMa Ha piBHi 0,01 (qBOCTOpOHHS).

Bucnoeox: mopiBHIOIOUH JIBa METOJU OIIIHKH, HEOOX1THO BiJIMI-
TUTH, 10 TOKa3HUKU KeHaania MaroTh MEHII 3HAYECHHS, aJI€ BOHU 3HA-
yuMi. PiBeHb koedilieHTIB paHroBux kopensuii CrnipMeHa po3paxoBa-
HuM Ha piBHI 3HaunMocTi 0,01. Vi omiHku napHUX Koe]illieHTIB Kope-
nsauii CoipMeHa BKa3yrlOTh Ha MPSAMUM, JIHIMHUNA, CHIIBHUN 3B’S30K.
Haii0inpima y3romxkenicts ominku JITA Mix 4eTBepTUM €KCIepToM i
ApYruM, 4eTBEPTUM 1 TpeTiM. Halicmabmia — MK NepiiuM 1 IpyTruMm.

YacrunHauii koedimieHT Kopeasimil. SKiio aAB1 3MiHHI KOpEto-
I0Th, 3aBX/I1 MOKHA MPUITY CTUTH, IO LSl KOPEIALisi 00yMOBJIEHA BILIH-
BOM TPEThOi 3MIHHOI SIK 3arajibHOI MPUYMHU CILUIBHOI 3MIHHOCTI TIep-
KX JBOX 3MIHHUX. /{719 mepeBipku JOCTaTHHO BUKJIHOYHUTH BILIMB II€T
TPETHOi 3MIHHOI 1 pO3paxyBaTH KOPEJSIiI0 ABOX MEpPIIUX 0e3 Bpaxy-
TSI HA3UBAETHCS YACTUHHOK KOPEIIALIETO.

Ipuxknaaa. Kopendmiiinuii aHani3 B3a€MO3B’SI3Ky MK 00CAroM
IPOMMCIIOBOI MPOyKIii, MiH I'pH (Y) 1 pakTOpHUMHU O3HAKAMU IMOKa-
3aB JIIHIMHY 3aJIEKHICTh MK aKTUBAMU KOMEPIIMHUX OaHKIB, MIIH T'PH
(X1) 1 oOcsToM orepartiii poHIOBOTO PpUHKY, MITH TpH (X2). [IpoBecTu
YACTUHHUHN KOPEAIIHHAN aHai3.
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Oynkiis B SPSS: «Anamm3» — « Koppeasuun» — «YacTHbiey.

1. CiouaTky mpoaHali3yeMO 3aJIEKHICTh Pe3yJIbTaTUBHOT O3HAKH
o0csry peanizoBaHoi MpoMuciioBoi mpoaykiiii (Y) 3 pakTopHOIO 3MiH-
HOI0 00csirom ormepailii porgoBoro puHky (Xz). IIpu mpomy 3adikcy-
€MO 3MIHHY (X1) aKTUBH KOMEPIIHHUX OaHKIB (puc. 5.9).

& Pik[RiK]
g? OGcAr onepavii gan...

KpuTepuil 3HaYMMOCTH

MepemeHHLIE:

&} C@cAr peaniaoeadoi...
ﬁ OGcAr onepauii do...

Flcknwyaemele:

&2 AKTVEM KoMepLiitHu. .

(@ OryxcTopoHHnid @ OOHOCTOPOHHMI

[ BLIBOOMTE MCTMHHGIA YpOBEHE 3HAYMMOCTH

[ OK ][Emaama][ Chpoc ][DTMEHE[][CI‘IDE[EKE[]

Puc. 5.9. [lianorose BikHo SPSS

Hatuckaemo knaBimy «OK» 1 oTpuMyeMo pe3ynbTaTH HOCHI-
JoKeHHs (Tadut. 5.11).

Tabomurst 5.11

YacTuHHA KOpe silif

O06csar peadizo-|O0csar onepa-
BaHOI POMHUC-| Wil (POH/I0-
3MiHHI BILIUBY JIOBOI MMPOIYK-| BOI'0 PUHKY,
nii, MUIpA I'PH | MJIPJA I'PH
(Y) (X2)
AkTHBH  KO-OOcsr peanizoBa-Kopensiis 1,000 0,434
MEPIIMHUX [HOI IPOMHUCIOBOI3HAYNMICTE 0 0106
0aHKIB, MIPANPOAYKLIi, MIPI(IBOCTOPOHHS) ' ’
rpu (X1) rpH(Y) CT. CB. 0 13
O6csar  onepamiiKopensiiis 0,434 1,000
(hOHIOBOTO PUHKY,3HAYNMICTE
0,106 0.
MIIpA IpH (X2)  |(IBOCTOPOHHS)
CT. CB. 13 0
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Bucnoeox: obcsr onepariiii (oHI0BOTO pUHKY CJ1a00 BILUIMBAE Ha
oOcsr peani3oBaHOl MPOAYKINi, KOE(ILIEHT YaCTHHHOI KOpessIii
0,434, BiH BKa3zye Ha MpsMUI CIaOKUM JiHIMHUN 3B’ s130K. [Ipu 1ipomy
3a pe3yJbTaTaMu MaTpUIll MapHUX KoediuieHTiB kopesii [lipcona
ryx2 = 0,922.

2. Ha npyromy eTari rnpoaHaiizyemMo 3ajeKHICTh pe3yJIbTaTUBHOL
O3HaKU 00CATY peanizoBaHOi mpoMuciaoBoi npoaykii (Y) 3 ¢gakTtop-
HOIO 3MIHHOIO aKTUBaMH KOMepIIMHUX 0aHKiB (X1), a 00csT omnepariii
dbonoBoro puHKy (X32) 3adikcyemo.

1?;; HacTHbie KOD P enaLmm >

P ——
& Pik [RikK] .ﬁ DECcAr peanizoBaHol...

Focknmyaemble:
£ OBcAr onepaugii go.

KpuTepri 3HadymmMocTh
@) OpyxCcTopoHHWA ) OOHOCTOPOHHWMA

& BeiBogWTe MCTMHHEIA YPOBSHE IHAUMMOCTIA

[ O ][ Bcraeka ][ Copoc ][ OTmeHa ][Cnpaﬁu{a]

Puc. 5.10. dianorose BikHo SPSS

Haruckaemo knasinry «OK» 1 oTpuMyeMo pesyiibratu 5.12.

Tabnuist 5.12
YacTuHHA KOpesuis

. AKTHBH KO-
O0csr peaJiizo- .,
.. MepuiifHuX
.. BaHOI IPOMUCJI0- .
3MiHHI BILTUBY N 0aHKiB,
BOI MPOAYKIii, MDA IpH
mapa rpH (Y) (X1)
O6csr O6csar peanizoBa-Kopensinis 1,000 0,461
oreparliii [HOi TPOMHUCIOBOI3HAYNMICTE
doHmo-  |[mpomykKuii, MIPA(IBOCTO- 0. 0,083
Boro puH-rpH (Y) OHHS)
Ky, MIPJ CT. CB. 0 13
rpH (X2) |AxktuBn  komep-Kopensuis 0,461 1,000
MHNX  OaHKIB,3HAYUMICTh
mipa rpH (X1)  |(mBocTopo- 0,083 0.
HHS1)
CT. CB. 13 0
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Bucnosok: aktuBM KOMEpIIMHUX OaHKIB MalOTh TaKOX CIaOKUii
PSIMUIA JTIHIMHAN BIUIMB HAa 0OCST peaii3oBaHOil MPOMUCIOBOI MPOTYKIII,
Koe(iIieHT yacTuHHOI Kopeii 0,461, xoda Aemnio BHINE 3a BIUIMB
onepariii ongoBoro puHkKy. IIpu 1bomy 3a pesyiabTaraMu MaTPHUIIl
napHux koedimientiB kopemsamii Ilipcona rye = 0,924, 3Biacu
BUILIMBAE, 10 OOWJIBI 3MiHHI, JOTIOBHIOIOYM OJHA OJIHY JaJH BHUCOKI
OI[IHKU TapHUM KoediuieHTaM kopessiiii I[lipcona. Maemo HasiBHUM
HEraTUBHUM BIUIUB JIIHIMHOI 3aJI€KHOCTI MK (DAKTOPHUMHU O3HAKaMH,
a caMe MYJIbTUKOJIIHEapHOCTI.

Ilepesiik NMTAHD AJI51 CAMOKOHTPOJIIO

1. TIoSICHITH CYTHICTb KOPEJISIIMHOTO aHAJII3Yy.

2. UuM BIIPI3HIETHCS HETaTUBHA JIIHIMHA 3aJ€KHICTh BiJ MO3H-
TUBHOI.

3. TlosicHITH y 4OMYy OCOOJUBICTb YITKOI 1 HYJIbOBO1 KOPEJISIIIi.

4. Ha3BiTh OCHOBHI METOJIM BHUMIPIOBAHHS KOPEJAIIMHOTO
3B A3KY.

5. Ha3zBith, KM METOA KOPEJAIINHOTO aHali3y 3aCTOCOBYIOTh
JUISt METPUYHUX JTAHUX.

6. Ha3BiTh, sIKMi1 METOJI KOPEISIIMHOTO aHalli3y 3aCTOCOBYIOTh
TSl TIOPSITKOBUX JTaHUX.

/. Ha3BiTh, SIKMIl METOJI KOPEJISIIIIMHOTO aHalli3y 3aCTOCOBYIOTh
JUISt HOMIHAJIbHUX JAHUX.

8. Y yomMy 0co01uBICTh METOAY TTapHOi Kopersiii CripMeHa, mo-
SICHICTb, KOJIM HOTO 3aCTOCOBYIOTb.

9. V yomy ocobnmBicTh MeTOAY mapHoi kopesiii [lipcona, mo-
SICHICTb, KOJIM OTO 3aCTOCOBYIOTb.

10. TloscHITh, ST YOTO 3aCTOCOBYETHCSI KPUTUYHE 3HAUCHHS
MapHOro KoedilieHTa KOpesiii.

TecTn

1. CTaTHCTHYHUN METO/, IKMH JT03BOJISIE BU3HAYNUTH, UM € 3aJICK-
HICTh MDK BHUITQJIKOBUMM 3MIHHMMH, 1 BUMIPATH ii IIUIBHICTh Ta Ha-
psIM — 11€:

a) KOpesiiHuN aHai3;
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0) nucnepciiHuil aHai3;
B) OIKCOBA CTATUCTHUKA,;
I') paBUJIbHA BIJMOBIAL BIICYTHS.

2. SIka 3a71e)KHICTh MK BETMIMHAMH, SKITO KOS(IIMEHT KOPEISITi

Oyne HaOaKeHui 1o 0:

a) BIJICYTHS;

0) mpomnopiiiHa;
B) O0OCpHEHA;

r) cialka.

3. SIk Ha3UBAETHCS KOPEISIIIMHNM 3B’ 430K, IPU IKOMY 3HAUYCHHS

PE3yIbTATUBHOI O3HAKHU 3MIHIOETHCS Y IPOTUIICKHOMY HAIPSMI 11010
dakTopHOI:

a) KpUBOJIIHIWHUM;
0) oOepHEHMII;

B) MPSIMUI;

I') NPSAMOJIHIMHUH.

4. B skuxX Me)ax MICTUTbCS KOS(DIIIEHT KOPEIISIIIi:
a) [0;1];

0) [-1; +1];

B) [-1; 0];

r) [0; 4].

5. JIns BUMIpIOBaHHS TICHOTH B3a€MO3B’SI3Ky MK JBOMa O3Ha-

KaMH, 110 BKJIIOUCHI Y MOJCJIb, BU3HAYAXOTh:
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a) IpaBUJIbHA BIJIMOBIb BIJCYTHS;
0) mapHi KoeilIEHTH KOPETALIIT;

B) MapHi Koe(DIIiEHTH aCUMETPIi;

I') MapHi Koe(iLI€HTH JIeTepMIHAIi.

6. Po3paxoBanuii koedimieHT Kopemsii «—0,45» — 11e o3Hayvae:
a) crnabkuii oOepHEHUH 3B’ A30K;

0) BIJICYTHIi 3B’SI30K;

B) cepeaHlid 00epHEHMUI 3B’ I30K;



r) ciaaOKuil mpsiMuii 3B’ SI30K.

7. B sikux Mexax MoJjsirae 3HaueHHs KoeilieHTa Kopesiii:
a) Big 0 no 4;

0) Bix 0 mo 1;

B) Big —4 no +4;

r) Big—1 mo +1.

8. KoedimienT kopesii 0,95 — 1ie o3Hayvae:
a) ¢akTopHa 3MiHHA Ha 95 % 3aneXuTh BiJl pe3yJbTaTUBHOI 1 Ha

5 % BiJ IHIIIMX BEJIMYMH, HEBPAXOBAHUX Y MOJIEIII;

0) 3MiHHa Ha 95 % 3anexuTh BiJ HakTOpHUX 1 HA 5 % BiJ 1H-

X BCJIIMYHNH, HCBPAXOBAHUX Y MOI[CJIi;

B) TICHHI NPSIMHI JIIHIAHUM 3B’ SI30K;
r') TICHHI OOCpHEHUM JIIHINHUN 3B’ SI30K.

9. AHani3z MaTpuIll MapHUX KOEPIIEHTIB KOPENSALIl BU3HAYAE Ha-

SIBHICTD:

BY:

a) aBTOKOPEJISIII;

0) reTepoCKeIaCTUYHOCTI;
B) TOMOCKEIACTHYHOCTI;

I') MYJBTHKOJIHEAPHOCTI.

10. 3B’s3KHU, B IKMX ICHYIOTh HEBpaXxOBaH1 (paKTOPHU, MAIOTh Ha3-
a) QyHKIIIOHAJIbHUX;

0)1eTepMiHOBaHUX;

B)CTOXaCTUYHHUX;

I') 3MIIIAHUX.

11. p-3HayeHHs MOJEN1, 0 BKa3y€ Ha 3HAYYIIICTh OILIHOK IIO-

BUHHO OyTH:

a)< 0,05;
0)> 0,05;
B)= 0,05;
) OUTBIITUM 3a TAOJIUYHE 3HAYCHHS.
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12. Sxmo mig yac 3pocTaHHs 3HAYEHb OJHIET 3MIHHOT 3MEHIITY-
€THCS 3HAUEHHS 1HIIOT — 11€:

a) MO3UTHUBHA JIIHIHA 3aJICKHICTb;

0) KOHCepBaTUBHA JIiHIITHA 3aJIC)KHICTD;

B) HEraTUBHA JIiHIMHA 3aJI€KHICTD;

I') paBUJIbHA BIJMOBIAL BIJICYTHSI.

13.YiTka HeraTUBHA KOPEJIALisl JOPIBHIOE:
a) —100;

0)-10;

B) —1;

I') MpaBUJIbHA BIJTMIOBIAL BIJCYTHS.

14. Ctpora no3uTuBHA KOPEJALIS JOPIBHIOE:!
a) 100;

0) 10;

B) 1;

I') MpaBUJIbHA BIJTMIOBIAL BIICYTHS.

15. BigcyTHICTB 3B’ SI3Ky MK 3MIHHUMH — II€:
a) 4iTKa MO3WTUBHA KOPEJISIIis;

0) uiTKa HETaTUBHA KOPEJIAIIIS;

B) HYJIbOBa KOPEJISIIIS;

I') MpaBUJIbHA BIJTMIOBIAL BIICYTHS.

16. 1151 BUBHAYEHHS KOPENSALINHOTO 3B’ 13Ky MI>)K HOMIHATbHUMU
JTAHUMU BUKOPUCTOBYETHCSI KPUTEPIil:

a) ITipcona;

0) CnipmeHa;

B) Kennana;

r) acoriarii di.

17. JIist BUBHAYEHHSI KOPEISIIIIAHOTO 3B’SI3KY MiXK MOPSIKOBUMU
JaHUMU BUKOPUCTOBYETHCS KPUTEPIN:

a) Ilipcona;

0) CniipmeHa;
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B) Kennana;
r) acomiarii di.

18. 3B’s3kH, B IKUX 3HAYCHHS PE3yIbTaTUBHOI O3HAKU HA
100 % BinmoBinae paxTopHiii:

a) GYHKIIOHAJIbHI;

6) KOpEJIsAIIiHI;

B) CTOXaCTHYHI;

r) 3MiIIaHi.

19. Mopens, y siKiii BAKOPUCTOBYETHCS BUMaAKOBA BETUYMHA (T10-
XHOKa) — 11e MOJICIIb:

a) yHKII1OHAJIbHA;

0) IETEpMiHOBaHA;

B) CTOXaCTUYHA,

r) 3MiIIaHa.

20. [Ins BU3HAUEHHS KOPEJISALIMHOTO 3B’SI3KYy MIXK METPUUYHUMHU
JTAHUMU BUKOPUCTOBYETHCSI KPUTEPIN

a) I[Tipcona;

0) CniipmeHa;

B) Kennana;

r) acomjiaiii @i.

179



€0/T0/T00Z/T/-/1e1013J0/Aaus1ind/ni en adueUly sa|qel//:sdny : TN

90/T00Z/S31ulypjuedyentid/syueg en/-/61o/ensen soueuly//:sdny : 14N

Jsoulayojo-efenosueulyinoge/en-yuedieAtid;:sany : 1N «meqresud p 9 LVII 1Hed UHHANTIGO

WY TOOZUAP YJesuap/upb/aiiesadosenAob 1eisiyin' mamiy/:dny - T "HHIedY £ UNHLOULRLO HOXAID [OHdRXdD]f LUued mE@bE&Om

"HIII XUhgMXOID dI0MOIH]
" [rOdOXI I90HO0 BH OHRLONWAQOII 0radadiC]]

S8IS6ICE 90L8SS€E 8601 ST 8C 00 68¢S81 00 S€01I¢eC 00 FESOTT 00 ¥OFrIt 00 8+08LT SI0C
<80Ts9T 0T6T86T LETT 99T 66 vELT 0L 8ELH+9S 0T SFEBIT 00°619€C 01 Z88<HT £10¢
IE€EEISOT C8IEBET v TII €ccT 1<$°829 0909161 09°0010FT 00 8+€£9T OF TE069T S10<
STOTLLT BS¥6LEI [ 98°1C T8 6€C 09°T0S691 01 /LZ8STT 9+ 9<TIc 0T ISSIST £1I0C
89.L91ICT 8TLO99CT 6 ¥+TI 8811 £9°CS9 08 €rervl O+ S+00SI ¥£ 0018I 0T ILFVIOT ¥I0<
EELBPST Te6¥SHI <001 66 L £L0°TES8I 0SS £€986C1 00681161 L0°CTSE9T 08°SZF+11Ic €10
FOS8LSTHI 68880+1 9°66 66 L Cr oI+l 0£°S4T901 0€16£1I51 SSL68FI O 0LS691 cIo0c
£S/99CT 00991IC¢I 9¥+0I1 €6 L ¥ 9ITI ++ €+0T6 O1 00LSTI LI S¥EEl 0L°9¢TTFI 110Z
SLTIIOIL 695Z801 1601 €6 L 8L6€C1 9C6EILL €0’ 10086 020988 0SS TSL601T 0o10c
98TH+68 Sreel6 €CII 6L L 96 T8 8S 858TS €6 ESLIL 6+ 06401 TZ £I818 600¢
I+9<+8 SS08+6 gl S+’ < 0S 066 LS ¥FESS €9°SICOL 1 S++8 O OI+SL 800¢
68TET9 I€L0CL 9911 SO'S IS TSOI o9¢ 6+T9E €V TFCoF OCLLES 69°6F11S £00T
190ZLY ESTIHFPFS 911l oS TS T8E 8C 0TT0T €S E6VLT 6L LS6E +£°TS90€E 200
FOFI8E eV €011 ces LOLEY 80°LT9¢1 60790961 6£S91ICT ST 6ILICT £00<
T8EF9T ELISTE £€TII +EC 08°68C TELIE0T 96 80¢€1 66 ISHI STILOFT #¥00<T
CTOIIC FHELOT T 801 S 61 6+ <L LT09 8E T60LT O 9CTL P PCTLLT £00<C
SP6lI6l OI8ScCT t 66 6T < LOS€E co9eEd 66 L£86 o€ 0EF 1.°6SC0I €00<c
S€880T L85+0T 1901 £v°C 8 €€ LS 60FT €ETI69 1.°€0E 9€ ITTL 100<C
adi 5w BHdI HIW BHdI HI'N
Bdi B ederox = Bdi HI'W Bdi HI'N Bdy HICW
‘EHHILI'ODEH BB -2siizaigiiiogy = ‘xexgririsad Z & ‘rerigex n Mg
mrroxoy? aIgag >diM ERzcoHeHID HIHEOIIY EHHELE _H000f N HAHINY
‘dd 81071007 &€ «iHeqreaud Q) LVII MLBLIIrA€dd 1900HBHI(D
[ BIuIrQeJ,

"1 MIMIQRL MNMHRY BE 4dlIf

-XKed XUHhINOHOMO0MBI BL AMHBQ dIMUHERMOL XUEOOHBHI( €1IreHE UMHUIIEBIRA0NM U10990d] | | “rersud]]
AcrreHe 0JOHUNIBIRAON BIMeLddudd.LHI BHRINOHOM

180


https://finance.ua/ua/org/-/ua/banks/privatbank/finres/2001/06
https://tables.finance.ua/ru/currency/official/-/1/2001/01/03

AHani3yrouu JUHaMIKy (piHAaHCOBHX Pe3yJIbTaTiB, oTpumManux [Ipu-
Batbankom 3a 2001-2018 pp., 01HO3HAYHO BUAHO TEHACHIIIIO IO HAPOIILY-
BaHHs MOro (hiHaHCOBUX MOKJIMBOCTEH 3a BUKITIOUEHHSIM JCKIIBKOX KpH-
30BUX pOKiB. [IpoaHanizyemo BILTMB HaBeACHUX y Tabnuili 1 dhakropiB Ha
muHamiky (pinancoBux pe3ynbTariB [IAT Kb «IIpuarbank» 3a momomo-
T'OI0 KOPEJISIIMHOIO aHaIi3y B MporpaMHOMY IIpoayKTi SPSS.

Ha Bnacuuii kamitan [TAT Kb «IIpuBarbanky» nepeBaxHa O1J1b-
IICTh MOKA3HHUKIB Ma€ iCTOTHUH BIUIMB, KpiM iHGusamii (r = 0,27).
3riHOo 3 HAIIUM JOCIKEHHSIM 1HJIEKC CIIOKUBYHMX IiH (1HQIIsIIs) B3a-
raji He BIUIMBAE Ha AISTIBbHICTH 0aHKY, 0OpaHi MOKa3HUKU MalOTh IMap-
HuH KoedimienT kopensmii Bia 0,08 1o 0,29 (tabmn. 2). [Tpu oMy 1po-
CITIAKOBY€EThCS CIAOKUM JIHIMHUN B3a€EMO3B’SI30K ii 3 KypCcoOM Jiojapa
0,34, ToMy 1110 Y pa3i 30UIbIIEHHS 1HQIISIIHHUX TPOIIECIB Y KpaiHi Kypc
JoJapa TEX 3pocTae. Y CBOKO UEPTY, HA TAKUM BAKIIMBUM MOKA3HUK, K
BJIACHUH KamiTay OaHKy, III0 Ma€ MPSIMUi 3B’ 30K 13 HOro (hiHaHCOBUMU
pe3yJibTaTaMU, YUHSITh ICTOTHUM BIUIMB: akTuBH (I = 0,98), neno3urtu
(r=0,76), 30008 s13auHs1 (I = 0,98) 6banky, a Takox Kypc nojapa (0,90),
BBII (r = 0,97) ta noxoau Hacenenns (r = 0,98).

Tabnuisa 2
MaTtpuus napHux koe@imieHTIiB KOpesiuii
Ak- | Baac- | 3o- Kypc JMoxoau | Pinanco-
Iloxka3HuKHU| TUBM |HUH Ka-| 00B’sI- i[;:: no- IHI(};J;H- BBII | nace- | Bmii pe-
nmiTaja | 3aHHA Japa JICHHSI | 3yJbTaT
AKTHBHU 1 ,980™ |1,000™| ,756"" |,860"| ,290 | ,932™ | 946" ,454
,000 ,000 ,000 ,000 | ,242 | ,000 ,000 ,059
Bracuuii ka-{,980" 1 978" | 757 |,897| 273 | 9717 | 976" 569"
miTan ,000 ,000 ,000 ,000 | ,272 | ,000 ,000 ,014
30- 1,000 ,978™ 1 753" |,85777| ,292 | 929" | 944~ ,449
0oB’si3anHs | ,000 | ,000 ,000 ,000 | ,239 | ,000 ,000 ,061
Jenosutu |,756 | , 757" | ;753" 1 816" | 190 | ,837" | 825" ,303
,000 | ,000 ,000 ,000 | ,451 | ,000 ,000 221
Kypc nonapal ,860™ | ,897 | 857 | 816" 1 ;340 | 9327 | ,899” 539"
,000 | ,000 ,000 ,000 ,167 | ,000 ,000 ,021
[Hmsis 290 | ,273 ,292 ,190 ,340 1 ,231 ,197 -,082
242 | 272 ,239 ,451 ,167 ,357 432 (47
BBII 932" | 971" | 929" | 837" |,932"| 231 1 995" | 6557
,000 | ,000 ,000 ,000 ,000 | ,357 ,000 ,003
Jloxomu ©a-{,946 | 976" | 944 | 825 |,899™| ,197 | 995" 1 652"
CEJICHHS ,000 | ,000 ,000 ,000 ,000 | ,432 | ,000 ,003
dinancosuii | ,454 | 569" | ,449 ;303 | 539" | -,082 | 655" | ,652" 1
[pe3ysbTaT ,059 | 014 ,061 221 ,021 | 747 | ,003 ,003

ocepeno: BnacH1 po3paxyHKH.
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AHaJi3yr0uM MaTPUITIO TApHUX KoediiieHTiB Kopensiii [TipcoHa,
HEOOX1THO 3a3HAYUTH, 1110 Ha (PIHAHCOBI pe3ynbTaTu OaHKa HOTO ak-
tuBHM (r = 0,45), 30008’ s13anH: (I = 0,45), po3mip aeno3uris (I = 0,30)
ta i (F =—0,08) He YMHATH BIUIMBY, aJ)Ke KOe(PIIIEHTH KOpes-
uii [Tipcona 3a HUIMU € HaITO HU3LKUMHU, 110 BKa3ye€ Ha CIa0KUH 3B’ 130K
(Big 0,3 1o 0,5) MDK HaHUMM MOKa3HMKaMH, a 3a 1HQISIIE0 B3araii
BicyTHiH (Bix 0 go 0,3). HalticToTHimui 3B’30K (PiHAHCOBI pPe3yJib-
Tatu 0aHky mMaroTh 3 BBII (r = 0,66) Ta po3mMipoM J0XO/A1B HACEICHHS
(r = 0,65) 3a pik. EkoHOoMiuHE cepeoBUIIC KpaiHU Ma€e CepeaHii mpsi-
MU JIIHIMHUYN BIUIMB HA €HJOTeHHY 3MiHYy. LS TeHAeH s € JIOr1YHO1O,
aJpke YuM O1JIbIIIE BUTOTOBJICHO B KpaiHi TOBAPIB, TUM O1IBIIIUM € HOTO
BBII, a orxe, 1 MOXKJIMBICTh 301JIbIIIYBaTH OOCST BIIBHUX KOILTIB Ha
pyKax y HaceJeHHs, 10 MPUBOAUTH JI0 3aTPeOyBaHOCTI OAHKIBCHKHUX
MOCJIYT, TAKUX SIK: BIIKPUTTS JICTIO3UTIB, 30UIbIIICHHS BaJTIOTHO-OOMIH-
HUX olepauii Ta iHmux nocayr. Tak camo 1y pasi 3menmenHs: BBII ta
JOXO/1B HACEJICHHS JIIOJIM BCE YACTIIIE 3BEPTAIOThCS A0 OaHKY 3a Kpe-
IUTaMU Ta pO3CTPOYKAMH, 1110, B CBOIO YEPTY, TAKOXK MO3UTUBHO BILJIU-
Ba€ Ha (piHAHCOBI pe3yyibTaTH 0aHKY, XO4a B IIbOMY BHUIIAJIKy IPUCYT-
Hill pU3UK IXHBOTO HemorameHHs. Brums BiacHoro kanitany (r = 0,57)
Ta Kypcy HallloOHAJIbHO1 BaitoTH 110 nonapa CIIA (r = 0,54) maiixe Ha
OJIHOMY DiBHI.

VY npakTU4HIN TISJIBHOCTI 3aCTOCOBYIOTh KPUTHYHE 3HAUEHHS JIi-
HIMHOTO KoeilieHTa KOpesiii (TOporoBe 3HaYEHHs ), IK€ BUKOPUCTO-
BYIOTh JUIsl TIOPIBHSIHHA 3 PO3pPaXOBaHUMHU MAapHUMHU KOEPIlIEHTAMH.
BiH BpaxoBye 3MiHYy CHJIH 3B’S13KY BiJl KUIBKOCTI CIIOCTEPEKEHD Y Py
nuHamik. I1ig yac 31iMCHeHHS KOPEIALINHOr0 aHaji3y JOMIJILHO Xa-
paKTEpU3yBaTH O3HAKHU, SIKI MAIOTh pO3paxoBaHUM KOE(DIIIEHT KOpeis-

1ii GLIBIIMI 32 KPUTUUHHIC:

2 1/2

mabn

+(n-2)|

w | 42
tmaﬁﬂ

1)

6 . . . .

[Tassnox T. M., JlaroBcbkuii B. B., KpaeBcekuit B. M. Ta iH. AHaniTuka Ta
MPOTHO3YBaHHS COI1aTbHO-EKOHOMIUYHUX MPOLECIB 1 MOJATKOBUX HAIAXOKEHD :
monorpadist K.: HIT «Komnpunt», 2019. 426 c.
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Je N — KUIBKICTh CHOCTEPEKEHb, TAOJMUYHE 3HAYCHHS {-CTaTUCTUKHU IS
y = (n—_2) cryneniB cBob6ou Ta o = 0,05. Po3paxyeMo KpuTHIHE 3HAYCHHS
i Harroi moaeni y = (18 —2) = 16 cryneniB cBoboau Ta o = 0,05:

| 21199
er—\j 2,1199%+16 =0,468. (2)

[IponoBxxumo aHamizyBaTH (aKkToOpH, SIKi 3aJ0BOJIBHSIIOTH 1[I0 BH-
MOTY, a caMme: BJIaCHUM KarmiTail (x1), Kypc HalllOHAJILHOI BAJIFOTH J0 J10-
napa CIIA (x2), BBII (x3) Ta moxoau HaceiaeHHS (x4). MK ACSIKUMU €K-
30r€HHUMHU 3MIHHUMU TIPUCYTHS JIiHIITHA 3aJI€KHICTh (MYyJIbTUKOIIHEap-
HICTh), TOOTO MOKA3HUKH JTOTIOBHIOIOTh OJIUH OTHOTO, 110 HE J1a€ MOKJIHU-
BOCTI pO3MEKYBATH BIUIUB KO’KHOTO HA €HJOT€HHY 3MIHHY (Ta01. 3).

Tabnuis 3
JliHiliHA 32JI€KHICTh MiK (PAKTOPHUMH 3MIHHUMH

X1 — BrnacHuii | X1 — BacHui KamiTai X2 — Kypc | X3 - BBII

KarmiTaj X4 — noxoau HACeJIeHHsT | Jojapa X4 — Jloxoau Hace-

X3 — BBII X3 —BBII | neunsa

Te1xs = 0,971 Tx1xa = 0,976 Tx2x3 = Txaxa = 0,995
0,932

Iicepeno: BnacH1 po3paxyHKH.

o6 OLiHUTH BIUJIMB KOXKHOTO (hakTopa Ha (PiHAHCOBI pE3yiib-
TaTH, TOLLIBHO PO3paxyBaTy YaCTUHHY MapHy Kopensiito. [ nepe-
BIpKH JIOCTaTHHO BUKJIFOYUTH BILIMB JIPYroi 3MIHHOI 1 pO3paxyBaTH KO-
PETIALI0 MK €HJIOT€HHOI0 3MIHHOIO 1 OJTHIEI0 €K30T€HHOIO (1HIIIa €K30-
reHHa (ikcyetbes). Joxonu nacenenns 1 BBII € ckiiagnoBumMu oauH oji-
HOTO, TOMY YaCTHHHY KOPEJIAIII0 32 HUMH PO3paxOBYyBaTH HE JOIi-
JpHO. 3 Tabnuil 4 BUaHO, 110 BBII mae Oinbiuii BrijiuB Ha h1HAHCOBUIMA
pesynbrar (r = 0,523), Hixk BnacHu# kamitan (r =—-0,372).

AHa3y04u HACTynHy napy (pakTopHUX O3HaK, JOIIBHO BiMI-
TUTH BIUIUB JOXOIIB HaceJeHHs Ha (iHaHcoB1 pe3yabTatH (r = 0,537),
SKUM TIepeBUIIy€ BIUIUMB BiacHoro kamitany (r =—0,405) (Tabm. 5).

[Topientorouu BBII (r = 0,502) 3 kypcom nonapa (r =—-0,264), He-
OOXIJHO 3aHAYMTH, IO MEPIIUA TIOKAa3HUK Ma€ CHUJIBHIIMINKA BILIUB

(Tabu. 6).
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Taomuis 4

YacTuHHa KopeJsiis Mixk (PiIHAHCOBUM Pe3yJabTATOM,
BJIacHUM Kamitayuom i BBII

.. . dinancosmii Baacamii
3MiHHI ynpaBJiHHS .
pe3yJabTaT KamiraJj
CI)iHaHCOBHﬁKopeHm.uH 1,000 —0,372
S3HAYNMICTD
pe3yabTar 0,141
BRI CT.CB.
. [Kopemsiis -0,372 1,000
Briacuuii 3HAYUMICTD
KariTaia 0,141
CT.CB.
3MIHHI YIIpaBIIiHHS G1rancoBmH BBII
pe3yJbTar
®dinanco- [Kopemnsiis 1,000 0,523
S T— 1595071 I;ziym)- 3HAYUMICTE CT.CB. 0,031
Kafral g Kopenuis 0,523 1,000
3HAYUMICTB CT.CB. 0,031
JDicepeno: BIacHI po3paxyHKHU.
Tabaung 5

YacTuHHA KOpe sitia Mixk GIHAHCOBUM Pe3yJIbTATOM, BJIACHUM
KamiTajJaoM i 10X01aMH1 HaceJeHHS

.. . dinancoBui Baacuwuii
3MiHHI ynmpaBJiiHHSsA .
pe3yabTaT KamiraJja
) . [Kopemsamis 1,000 -0,405
Ddinancosuit P H
S3HAYUMICTD
Jloxomn g PE3YIIBTAT S 0,107
CeJIeHHS . Kopemsiis -0,405 1,000
BriacHiH Ka-3Ha‘H/IMiCTB
rmiTall . 0,107
.. . dDinaHcoBUi Hoxoau
3MiHHI ynmpaBJiiHHSs
pe3yJibTaT HACEJICHHHA
: . Kopensis 1,000 0,537
dirancosui -
SHAYUMICTh
Y pe3ynbTar o on 0,026
KariTai Kopensiis 0,537 1,000
Hloxor N aunmicTh
TICHHS S 0,026

IDicepeno: BnacH1 po3paxyHKH.
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Tabnuus 6
YacTuHa Kopeasia Mik (PiHAHCOBUM Pe3yJIbTATOM,

Kypcom goJiapa i BBII
3MiHHI ynpaBJIiHHS DiHaHCOBHIl pe3yJbTaT BBII
. .. [Kopemsiis 1,000 0,502
dirancosuit .
€3yJIbTaT SHATHMICTS 0,040
Kypc P CT.CB. ’
nosapa Kopemsiis 0,502 1,000
BBII 3HAYNMICTD 0,040
CT.CB.
3MiHHI ynpaBJ/iiHHA ®dinancosuii pesyasrtar | Kypc noapa
dinanco- [Kopemsiis 1,000 -0,264
BUI1 pE3yJib-3HAYUMICTh
BBII TaT CT.CB. 0,306
Kopemsiis -0,264 1,000
Kypc  1o- :
S3HAYNMICTD
napa 0,306
CT.CB.

Iicepeno: BnacH1 po3paxyHKH.

[IpoBenenuit KopenAIiiHNI aHalll3 BKa3ye, 110 Ha (pIHAHCOBI pe-
3ynbtatul [IAT Kb «IIpuBarbank» matots cyrreBuii BrumB BBII i go-
XOJId HaceJieHHs YKpaiHu. 3arajioM (piHaHCOBE CTAaHOBHUIIE OaHKy €
ctab1apHuM. [ToCcTynoBo 301IbITY€E€THCS KOTO HAAIMHICTD Ta (PiHAHCOBA
CTIMKICTb. J[0 pedl, He MOKe HE BTIIIATH 1 TON (PaKT, 110 OCTAHHIM Ya-
COM 70 OaHKy MPOSBIISAIOTh 3HAYHUU 1HTEpEC MOTEHLINHI 1HBECTOPH,
30KpeMa MIIHI 3aX1H1 OaHKIBCbKI CTPYKTYpPH, 110 XOTLIU O npuadatu
akiii [IpuBatbanky. Takuil iHTEpeC € ICKpaBUM JOKa30M CTaOUIBHOTO
(d1HaHCOBOro cTaHy OaHKy. AJDKE >KOJHOMY IHBECTOPY HaBITh Ha
TYyMKY HE crhajie BKJIaJaTh KOILITH Yy CTPYKTYpy abo Oi3Hec, skl MaloTh
npo0JIEeMU Ta HEJIOCTATHIN PIBEHb HAJIIMHOCTI.

Bucnosxu: 1TAT Kb «IIpuBatbanky» 3aitmae niaupyrodi mo3uiii
3a BciMa (PIHAHCOBUMHM MOKA3HUKAMM B rajly3i Ta JIOBIpOIO HACEJICHHS,
ajke 00CIIyroBY€ TPETHHY BKJIAIB HaceJCHHsS KpaiHu 1 moHan 24 %
HacelleHHs1 Ykpainu. KopensiiiiHuii aHami3 mokasas, 110 Ha BIACHUM
kamitan [IAT Kb «IlpuBarbanky» nepeBakHa OUIbIIICTh aHAJI30Ba-
HUX TOKA3HHWKIB Ma€ 3HAYHUM BIUIMB, KpiM 1HQIALII. AKTUBH, 30-
OOB’s13aHHS, PO3MIP JICTIO3UTIB Ta 1HJIEKC CITOKMBYMX I11H Ha (PiHAHCOBI1
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pe3ysbTaTh 0aHKy HE YMHSATH BIUIMBY. HallicToTHIMMI 3B’ 30K (hiHAH-
COBI pe3ybpTat 0aHKy MaroTh 3 BBII Ta po3mipoM 10X0/11B HaceIeHHS
3a pik. BIUIMB BiIacHOro Kamitaixy Ta Kypcy HalllOHAJIbHOT BaJIOTH J10
nonapa CIIIA mae cepenHiii BIUIUB.

Xoua iH(IAIA HISIK HE BIUIMBA€E Ha ()1HAHCOBI MOKA3HUKU OaHKY,
BBaXKA€EMO 3a HEOOXIJHICTh MOAANBIIOTO JOCTIKEHHS pealbHO1 TECH-
NeHIii GpiHaHCOBUX pe3yJbTaTIB y IiHaX 0a3oBoro poky. Llei 3axin
3MEHIIUTh KOJIMBAHHS, 110 BIAOYJIHCS 32 PaXyHOK 30UIBIICHHS KypCy
noapa, 1 MOKpaIiuTh pO3NOALaI BITHOCHO CepeIHBOI0, 110 3a0€3IeYUTh
JOCTOBIPHIIINI ITPOTHO3.
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_PO3ILI6
MHOKWHHW PETPECIVTHAT AHAJI3

6.1. CyTHiCTBh Ta BUIH PerpeciiHOr0 aHAJI3Y

Perpecisi — 116 BUMipIOBaHHS OJJTHOCTOPOHHBOI'O CTOXACTUYHOTO
3B’SI3Ky MK (DAKTOPHUMHU 1 pe3yJIbTATUBHUMH O3HaKaMu. Perpeciiinuii
aHajl3 JJa€ MaTEMaTHIHUN OTHUC 3aJIEKHOCTI MK 3MIHHUMH, TTOOYI0-
BaHa MOJIEb JI03BOJISIE OTPUMYBATU MPOTHO3U M OIIIHIOBATH BILIUB
(dhaKTOpHUX O3HAK HA Pe3yJIbTaTUBHY.

VY pasi moOyaoBH perpeciitHoi Mojiei He0OX1JHO YITKO PO3MEXKO-
BYBaTH XapaKTEPUCTUKH BXITHUX JAaHUX Mojenl. st 1iboro OuIbII Jie-
TaJbHO PO3IMVISTHEMO KJIaCH(IKAIlil0 3MIHHUX BEIUYUH Yy perpeciiHux
MOJENAX:

1. Eniorenna 3miHHa (pe3yJbTaTUBHA 3MIHHA) — O3HAKA, sIKa Xa-
pakTepu3ye Hacliaok 1ii pakTopa abo dakTopis, 3aiexHa 3MiHHA (Y).

2. Ex3orenHi 3minHi (¢hakTopHi 3MiHH1) — TPUYMHU Ta YMOBH, SIKi
HEOOXI1H1 I BUHUKHEHHS MEBHOT'0 HACHIAKY (X), €K30T€HHI 3MiHU
BU3HAYAIOTh CHJIOTEHHI, ajie caMi He TIepe0yBarOTh i1 X BIJIUBOM.

TakuM 4MHOM, MiXX €HJIOTEHHHMMHU Ta €K30T€HHUMHU 3MIHHUMU
ICHYIOTb TUIbKH OJTHOCTOPOHHI CTOXAaCTHYHI MPUYMHHI BiTHOCUHHU.

3. Hanmepen Bu3Ha4YeHHA 3MiHHA (y1aroBa). [1in 1aroBoro po3y-
MIIOTh 3MIHHY, 3HAYEHHS SIKO1 BIJICTA€ HA OJIUH a00 JIEK1JIbKa NEepP1OIIB.
KO Xtk — 3HAUEHHS 3BUYANHOI 3MIHHOI Xk, 3a(p1IKCOBaHI B 1€l MOMEHT
yacy t, To Xt k — ii JJaroBi 3HaY€HHs 3MIILIEHHI Ha OJIUH MEPI0J.

4. CninbHo 3aJ1eskHi 3MiHHI — 11e 3BUYaiiHl €HIOT€HH1 3M1HHI, K1
MOSICHIOIOTHCS pErpeCiiHOI0 MOJIEIUTI0 B MOMEHT 4acy t. Mix HumH ic-
HYIOTh 0araToCTOPOHHI 3B’ S3KH 1 BU3HAYAIOTHCSA HE OJHUM PIBHSHHSM,
a OJIHOYACHUMU pPiBHSHHSIMU Mojeni. [Ipukian: rpomoBuid o0ir Y1 i
OOOPOTHICTH TPOLIEH Y2, MI’)K HUMH 1CHYIOTh OJHOCTOPOHHI1 CITIBB1THO-
IIICHHSI.

5. 30ypeHHs1 200 JaTEeHTHI 3MiHHI — 116 €KOHOMIYHI BEJIMYMHH,
K1 HE BXOJSTh y PIBHSHHS PErpeciiiHoi Mojeni, aje BIUIMBAaIOTh Ha
CHIJIBHO 3aJIKHI 3MiHHI. BOHM (OpMYIOTBhCS 3aBIAsSKH BUMAAKOBUM
BIUIMBaM, MOMUJIKAM 1 MPUNYIICHHSAM. 30ypEeHHSI € CTOXaCTUUYHUMU
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3MIHHMMHU, 1X 3HAYEHHS 3HAXOJATh K 3aJUIIKU 32 OKPEMUMHU PIBHSIH-
HSIMH TI1CJIS OLIIHKY HEBIJIOMHUX MapaMeTpiB MOJEII.

6. @ikTUBHI 3MiHHI (AIUXOTOMIYH1) — I1€ KaTErOpiitH1 3MIHHI, SIK1
MalOTh SIKICHI1 XapaKTEPUCTHUKH, 111 3MIHH1 O1HAPHOTO THUITY, TOOTO KOXK-
Ha 3MIHHA MO€ PUIMAaTH BCHOTO JIBA 3HAUCHHS — OJIUHULIS 1 HYJIb.

Knacudikaris BUaIB perpecii:

0. 3a ynciom 3MIHHUX: MpocTa (MapHa) 1 MHOKMHHA (Oararodak-
TOpHA).

1. BigHocHO hopmu 3aJI€KHOCTI, MOJICII MOALISIOTh Ha: JIHINHY
Ta HEJIHINHY:

1) miniiitHa perpecis (3MiHa X MPHU3BOAMUTH JIO BIJIHOCHO PIBHOMIp-
HOi 3MiHHM )Y = a+fX + u, ne

BEJIMUMHA Y CKJIAJIA€ThCS 3 IBOX CKJIAJIOBUX:

HEBUIIAKOBI CKJIam0Bi a+fX , e x = {X1, X2, ..., Xn}, aa i f — na-
paMeTpu PIBHAHHS, 3HAXOASITHCA METOJOM HAaUMEHIIIUX KBaJpaTiB:

b= n-2Xy—2x-2 a=y-b-x-
n-3x*—(Xx)" ’

BUIAJKOBA CKJIaJIoBa (30ypeHHs, MOMIWIKH) U= {ul,uz,...,un }

2) HemiHiliHA perpecis:

— CTeneHeBa (3 MPUCKOPEHHS — BILUIMB 00CSTY TPOIIOBOT MacH
(x) Ha piens QUi (v)): Y = ax? + u;

— rinepOona (3 YNOBUIbHEHHSIM — 3aJIEKHICTh NPOJYKTUBHOCTI

npaili poOiTHHKIB () Bia piBHS 3apriatu (x)): ¥ =a + g +Uu;
— mapabona (31 3MIHOK HampsMy 3B’SI3KY — 3QJIEKHICTHb Ypo-

’KaHOCTI 36pHOBUX ()) BiJ] KITBKOCTI ONAiB (X)) Y =a + X +CX* +U -

6.2. ETanu perpeciiiHoro anaJisy B SPSS

[IpoaHanizyeMo Ha KOHKPETHOMY MPHUKIIA/l €Talu perpeciitHoro
aHajizy.

Hpukaaa. [ToOynyBaTu MHOXHHY perpeciiiHy Mojesb, BU3HA-
YUTH BIUIMB OCHOBHMX (DIHAHCOBUX MOKA3HUKIB Ha OOcCAr peaiizaili
MIPOMUCIIOBOI MPOAYKIIii (Taba. 6.1).
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Tabmums 6.1
Buxiani nani st perpeciiiHoro anasisy

Pik O0csar O0csr O0csar
peaJiizoBaHoi AKTHUBH onepauii onepauii
NPOMMCJIOBOL KoMepuiiiHux | (oHxoBOIO BAJIIOTHOI'O
npoaykuii (Y) oankiB (X1) PHMHKY (X2) pHHKY (X3)

2001 210,84 70,27 68,50 13,48

2002 229,63 125,43 108,60 20,44

2003 289,12 120,99 203,00 32,91

2004 400,76 196,95 321,30 35,01

2005 468,56 316,97 403,80 40,90

2006 551,73 561,13 492,80 55,72

2007 717,08 599,40 754,30 82,24

2008 917,04 926,09 883,40 99,31

2009 806,55 880,30 1067,30 121,13

2010 1043,11 942,09 1537,80 201,41

2011 1305,31 1054,28 2147,50 298,02

2012 1367,93 1127,19 2506,46 370,16

2013 1322,41 1278,10 1676,97 638,34

2014 1428,84 1316,85 2331,94 165,80

2015 1776,60 1254,39 2171,59 303,79

2016 2158,03 1256,30 2127,55 5090,33

1. ITocTanoBuYMii eTam — BU3Ha4YeHHSI 00’ €KTa JTOCIIHKEHHS KIH-
1IEBOI METH MOJICTIOBAHHS, CYKYHMHOCTI (paKTOpiB 1 MOKA3HUKIB, SKI
HaWOIbIIIE XapaKTePU3yITh MOJIENh, iX POJIb Ta MICIE B JOCHIIKEHHI
€KOHOMIYHUX IPOIIECIB.

MeTtoro JOCHIIPKEHHS € BU3HAYEHHS BIUIMBY (DiHAHCOBOI'O CEK-
Topy YKpaiHu Ha IPOMUCIOBICTh. B YKpaiHi BiJICyTHsI CTaTUCTHKA 3a
BKa3aHUU mepioj 3a o0csaraMu BUPOOHHIITBA, TOMY OOpaHO o0cAT pea-
J130BaHO1 MPOAYKIIi, SKWW BIUIMBAE€ HA KIHIIEBY METY AisSJIBHOCTI
cy0’€KkTa rocrioIaprOBaHHs — OTPUMaHHA MPUOYTKY.

2. Indopmaniiinuii eTan — peTpOCIEKTUBHUM aHaAI3 €eKOHOMIY-
HO1 CYTHOCTI JIOCTIJIX)KYBAHOTO Tpoliecy, (GopMyatoBaHHs Ta (hopMmali-
3aris iHpopmarliiiHoi 6a3u Mojaed MO0 JOCTATHBhOI KITBKOCTI OJIU-
HUIIb y CYKYIHOCTI (y 8 pa3iB OubIIe, HIXK YUCIO (PaKTOPiB, IPpU ILOMY
1 dbakTopHa HE MEHIIA HIK 8 TOUOK, & MHOXKHMHHA PETPECIS HE MEHIIIE
HDK N = 3*KUIBKICTh (DaKTOPIB).
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Po3paxyeMo MiHIMaIbHHUI 0OCST Py CIIOCTEpEKeHHs: 8§ < 3*3
=9<16.

[licTHAAIATE POKIB JOCTATHS KUJIBKICTh CIIOCTEPEIKEHbD.

3. @opmaJizaniiiHui eTan — NPURHATTS TIIOTE3U B3aEMO3B SI3KY,
BUOI1p 3arajJbHOr0 BUAY MO, CrieIM(IKaIlis 3B’ sI3KIB y PIBHIHHSIX.

Ha nepmiomy erani aHani3yrooTh iHQOpMaIiiHUN psiji Ha HasB-
HICTh BIUIMBOBUX BUKHU/IIB. Y Cl BIUIMBOB1 CLIOCTEPEKEHHSI € BUKUIAMU,
IpH I[bOMY HE BC1 BUKHUIM € BIUIMBOBUMHU. BUKUIH, SIKI CYTTEBO BUPI3-
HSIOTHCS BiJl 3HAYCHB PANIY CIIOCTEPEIKCHHS, alie Bi3yalbHO iX MOXKHA
PO3MICTUTH Ha TTOOY0OBaHY JIIHIHHY allpOKCUMAIIil0, € HEBIUIMBOBUMH.

8

LR
9

Puc. 6.1. Bukua HeBIJINBOBU A

e
e °

Puc. 6.2. Bukua BILINBOBUM

BruiBoBi BUKUAM 3MIHIOIOTh KYT HaXWIy PErpeciiHoi MmpsMoi,
10 MPU3BOJUTH A0 3MiHHU KoedilieHTa AeTepMiHallii. Ko aHamizy-
I0Th PE3YJIbTATU AaHKETYBAHHS PECIIOHACHTIB, TO ITiJ] Yac aHaj13y BUKH-
IiB, y MEpIIy Yepry, NepeBipsAOTh HAIBHICTh apu(PMETUUHOT TOMUIIKH,
a TIOTIM aHaJI3yIOTh TUIOBICTh 3HaueHHs: QyHKIs B SPSS: «/lan-
Hble» — «[IouCK HEOOBIYHBIX HAOIIOIEHUIT.

3i cniucka «IlepeMenHbIe» 00MparOTh BX1AHI 3MIHHI 1 IEPEHOCSThH
y IpaBe AlajoroBe BiKHO 3a onomororo crpiiku. Hatuckarots «OKy.
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VY Hamomy JOCIIJPKEHHS! HETUIIOBUM CIIOCTEPEKEHHSIM € TOUKa
10, OCKUIbKY Yy HAC AUHAMIYHUHN PsiJ, 1IeH MTOKA3HUK 13 PALY CIIOCTEepe-
YKEHHS BUWJIy4aTH HE MOKHa. BidyanbHO B1100pa3uMo BUKHU/IU 3a yciMa
BXIJITHUMHM JaHUMH Mojell 3a jaomnomororo (ynkiii B SPSS: «I'pa-
¢pika» — «Macrep nuarpamm».

3 nepeniky «["anepes» obOupaetbes «PaccesHus/Toukuy, micis
4Oro B HUKHbOMY J1aJIOTOBOMY BiKHI 3’ SIBJIIFOTHCS 1XH1 BUU. DIKCy-
€MO JIIBY KHOIIKY MHIIIKK Ha «MaTpulia quarpamm paccessHus» 1 nepe-
TATYEMO Y BEpXHE J1ajiorose BikHO. [Ticns nporo 31 cnucky «llepemen-
HbIE» OOMpPAEMO BXiJHI JIaHi 1 IEPEHOCHUMO IO Yep3i Y BEPXHE MAiayio-
rOBE BIKHO B HUKHIM MPSIMOKYTHHK.

@

MepemeHHEle Buigog CoxpaHuTe [ponyWeHHbe 3HaveHna  [apamerpel

MepemMerHbIg: AHANMW3NPYEMEIE NEPEMEHHEIE:

@& Pik [Rik] f OGcAr peaniaogadoi NpoMUCNoBoT Npogykuii, mapg. rpH.(Y) [PP]
f AKTHEM KOMepUiiHnx GaHkie, mnpo. rpH. (61) [AKB]

4% DOcAr onepauiil foHOOBOTO PUHKY, MARD. TEH. (X2) [OFR]

f OGCAr onepauiil BANKTHOTO PUHEKY, MApa. TpH (X3) [OVR]

MepeMeHHan MOeHTMdUKaTopa HaBNIoOeHUA:

OnA MaMeHeHnA WKans! NamepeHA NepeMEHHOR
WENKHUTE N0 HEel NPAB0IA KHOMKOA MBIWKW B CIACKE
MepemeHHEIE.

[ OK ][ﬂcraalca][ Copoc ][OTMSHE[][CI'IDE[EKEI]

Puc. 6.3. BusiBJ1eHHSI HETUIIOBUX CIIOCTEPEKEHD

OTtpumaHuil pe3yJbTaT HE MICTUTh JI0CTaTHBOI 1HDOpMartii. [
30UTbIIEHHS HOro 1H(GOPMATUBHOCTI 3IMCHUMO KiIbKa KPOKIB:

1. I[ToOyayemo TpeH ais Beix GyHKIiH. HatucHemMo Ha MaTlOHOK
JIB141 JIIBOIO KJIABIIIOK MMIIKH. AKTHBI3YETHCS MaJIOHOK 1 3’ SIBUTHCS
HOBA IMaHeNb yrpasiiHHsg HUM «Pegaktop auarpammy. Ha BepxHiii na-
HEeJl 00upaeMo «DJIeMEHTh) — «JIMHUS anpOKCUMAIIUH J1JISI UTOTay.
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2. Ilo miaronam noOyayemo miarpamu. Ha BepxHii maHen oOu-
paeMo «llapameTpspy — «Iloka3aTh nuarpamMmel Ha JUArOHAIN.

"Q-'l KoncTpykTop anarpamm X

MepemeHHele: Mpu npedeapuimensHOM NpoCMompe AUaspamMel UCNONEIYIMCA danHbe U3 MpUMeDa
& pik[RiK]

@@ OGCAr peanizoeaHol..
ﬁ AKTHEN KEOMEDLIAHMN... 0
@@ 3aransHui ofcar on...
ﬁ JaransHWia obcar an... @
@@ nstandardized Pre...
& Unstandardized Re... 00
& Standardized Resid... |
ﬁ Cook's Distance [C... S
& 95% L Cl for PP me... o
& 95% U Clfor PP me... c:% °

8]

Fes karneeopil
(RCRUNEC MR HAR
NEIEMEHHER]

Ofcar peanizoeaHol NpomMyMenaEal
ﬁ npogyenii , MApA. FpH.CCL AKTHEM L.

[pynNUpyRWKWe NepemMerHsle [ MOSHTHEWEALWA TOURK JaronoBKNICHOCKK -
CBOWCTEA

3NeMEeHTa...

Manepen Ea30BLIE AaNEMEHTE

1]

BriGepuTe na: MNapameTphl...

IadpaHHoe
CTonGuKn

NMHKMK

DGnactu

Kpyri
PacceAHnAMou...
MacTorpamma
Makc-muH
Ak

JeoliHele 0CK

[ OK ][ﬂmaar:a][ Cipoc ][DTMEHEI.][CI‘II}EI.EI{EI.]

Puc. 6.4. IloOynoBa niarpaMu po3cCirOBaHHA 3a BCiMa MOKa3-
HUKAMH
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Puc. 6.6. BinoOpaxeHHs: giarpamMu Ha JiaroHaJji aiarpamu
PO3CilOBaHHS

OOcsr onepalliif BAIIOTHOTO PUHKY Ma€ HAUTipUIMi po3Moil, €
BUIAIKOBUN BUKHJI, SSKMM y TOJAJIBIIOMY BIUIMHE Ha SIKICTh MOJEI.
['padiku nigdopy Jat0Th MOKIUBICTh OI[IHUTH, AKY (QYHKI[1FO HEOOX1]1-
HO Oy/JlyBaTH, Ha PUCYHKY JIiHIHHA 3aJI€KHICTb.
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Puc. 6.7. I'padgiuauii aHag i3 B3a€EMO3B’A3KY MiK INOKA3HU-
KaMu

['padixu mindopy Jar0Th MOKIUBICTh OLIIHUTH, SIKY (YHKIIIIO He-
00X11HO OyJyBaTH, HA PUCYHKY JIIHIIHA 3aJICKHICTb.

4, KopensiuiiiHuii eTan — BU3Havae, sIKAA 3B’ 130K MK JOCTIIKY-
BaHUMU 3MIHHUMH HOTO CTPYKTYpH, POpMHU Ta IILITBHOCTI. JleTanbHuii Ko-
PENALIIHNAN aHaI3 32 [IUM MPUKIIaI0M (Tadu. 6.2) onucaHuid y po3aui .

3a foro pe3ysibTaraMy BIITy4aeMo oOcsT orepaliii ()oHI0BOTO pu-
HKY ¥ aHaJIOT1YHO Oyly€EMO MATPHIIIO MAapHUX KOe(DIlIE€HTIB KOpEsLli 3
TpbOMA BXIIHUMH JAaHUMH. MaTpulld mapHUX KOe(DIlI€HTIB KOpPEemsIii
BKa3y€ Ha BIJCYTHICTh MK €K30r€HHUMH 3MIHHUMH JIHIMHOTO 3B’S3KY
(po3paxoBaHUi MapHUN KOe(MIIIEHT KOPEIAllli He MEePEBUIIyE 3HAUCHHS
0,9), TOOTO BIACYTHS MYJIbTUKOJIIHEAPHICTb.

MyIbTUKOIIHEAPHICTh — 1€ JIIHIMHA 3aJIEKHICTh MK HE3aJICKHUMHU
3MIHHUMHU ((haKTopamu), BOHA HE J1a€ MOKIIMBOCTI BU3HAYUTH BIUIUB KO-
KHOT'O 3 HUX HA PE3YyJIbTATUBHY O3HAKY.
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Tabnuus 6.2
Matpuus napaux koediunieHrtiB kopessiuii Ilipcona

Oo6car
Oocar AKTHBH omnepanuiii
peai3oBaHoOi | KOMepIIiii- | BAJJIOTHOTO
NMPOMUCJIOBOI | HUX 0aHKIB,| PHHKY,
NpOayKIii, | MJIpA TPH | MJIPA I'PH
mupa rpH (Y) (X1) (X3)
OGcsr peanizo- Kopensuist [Tipcona 1 ,924™ ,640™
BaHOI POMUCIIO- | 3HaY. (IBOCTOPOHHSI) ,000 ,008
BOI TIPOJTYKITIi, N 16 16 16
mipa rpH (Y)
AxrtuBu komep- | Kopemnsnis Ilipcona ,924™ 1 387
IHHUX OaHKIB, 3Ha4. (ABOCTOPOHHS) ,000 ,139
mitpa rpH (X1) N 16 16 16
OGcsr onepaniii | Kopensuis Iipcona ,640™ 387 1
BaJIOTHOTO 3Had. (IBOCTOPOHHS) ,008 ,139
PUHKY, MJIpJ TPH N
(X3) 16 16 16

** Kopensist 3HaunMa Ha piBHI 0,01 (1BOCTOpOHHS).

[IpyurvHY BUHUKHEHHS MYJbTHUKOJIIHEAPHOCTI:

1. ITomMunkoBe BKJIFOUEHHS B PIBHAHHS JIBOX 1 OlJble JIIHIAHO-
3QJIC)KHUX 3MIHHHUX.

2. [IBa 1 abo OunbIie (hakTopH, sIKI B HOPMAJIbHINA CUTYyaIlli ciabo
KOPEIOI0Th, CTAIOTh Y KOHKPETHUX YMOBaX BUOIPKU CHIIBHO KOPEIbO-
BAHUMU.

3. YV Mojenb BKIIIOYAETHCS 3MIHHA, 110 CUJILHO KOPEITIOE 13 3aJie-
YKHOIO 3MIHHOIO (PEe3yJbTaTUBHOIO O3HAKOIO), BIUIUB 1HIIKUX (HDaKTOPIB
CTAHOBHUTHCA HE3HAYHUM — 1€ IOMIHAHTHA 3MIHHA.

Hacnigku MyJIbTUKOJIIHEAPHOCTI:

1. O1inku KOe}ili€HTIB 3aTUIIAIOTHCS HE3MIIIEHUMHU.

2. CranmapTHi TOXUOKHU KOE(DIIIEHTIB 301IBITYIOTHCS.

3. Po3paxyHok t-cmamucmuku 3aHUKEHUM.

4. O1iHKY BTpayaroTh CTIUKICTh 10 3MIiHU crienudikaiii i 3MiHU
OKPEMHX CIOCTEPEXKEHb (BTPAYAETHCA CTIMKICTh MOJENl). 3arajibHa
SKICTh PIBHSIHHS, @ TAKOXX OIIIHKH 3MIHHUX, HE MOB’I3aHUX 13 MYJIbTH-
KOJIIHEAPHICTIO, 3aTUIIAI0THCS] HE3MIHHUMU.

Xoua HaJITHUX METO/IIB TECTYBaHHS MYJIbTUKOJIHEAPHOCTI HE
ICHY€, € TeKUIbKa i1 03HaxK:
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1) He3HauHi 3MIHM y BHUXIAHUX JaHUX (HAIPUKIad, HOJaBaHHS
HOBHMX J@aHMX) IMPHU3BOIATH JI0 ICTOTHHUX 3MIH OIIIHOK KOe(]IiIli€HTIB
perpecii;

2) BHCOKE 3HaUCHHS Koedilli€HTa JeTepMIHAIIil 38 HE3HAUYII[OCTI
napameTpiB 3a t-ctatuctukoro CThIOJICHTA;

3) y Mozen MiXk JIBOMa €K30M€HHHMH 3MIHHUMHU — BEJIUKE 3Ha-
YEHHSI TapHOTO KOe(III€EHTa KOPEIISIIi.

VYci 111 03HaKU MYJIBTUKOIIHEAPHOCTI MalOTh OJIUH CIIJILHUM He-
JIOJTIK: OJHA 3 HUX YITKO HE PO3MENKOBYE BUIAJKHU, KOJIU MYJIbTHKO-
JIIHEApHICTh ICTOTHA 1 KOJIM HEIO MOKHA 3HexTyBaTu. Ha »kanb, Hemae
YHIBEpCAIbHUX METOJIB, NOCTIIHUK caM oOMpae HAIpsIMU YCYHECHHS
MYJIbTUKOJIHEAPHOCTI:

1) BUKOpHUCTATH TOAATKOBY a00 MEPBUHHY iH(POpMAIIitO;

2) 00’eHATH 1HpOPMAITIIO;

3) BIIKHHYTH 3MiHHY 3 BHCOKOIO KOPEIIAIII€IO;

4) mepeTBOPUTH JIaHi;

5) 301IBIINTH OOCST CITIOCTEPEIKCHD;

6) mepeTBOPUTH MYJIBTHKOJIIHEApHI 3MiHHI, a caMe: BUKOPHC-
TaTH HEJHIWHI (OpMH, JIIHIMHI KOMOIHAIIT AEKUTBKOX 3MIHHUX, TIEpIIi
PI3HHUII 3aMICTh CAMHUX 3MIHHUX.

[Ipu bOMyY MPOCTEXKYETHCS MPSAMUMN JTTHIMHUII 3B’ 30K M1k €HJIO-
T€HHOIO 3MIHHOIO 1 €K30r€HHUMU. Y Cl pO3paxoBaHi 3HAUYCHHS BUIII 32
KPUTUYHE 3HAYEHHS KOe(DIIIEHTA KOPEJISIIII:

2,145%
Tup = 5 =0,4973.
2,145°+(16-2)

Kputnune 3nauenns t-cratuctuka CThloJIeHTa 00MPAETHCS 3 Ta0-
mari st a = 0,051y = (n—2) =16 — 2 = 14 cryneHiB cBOOOIU HOTO
3Ha4YEHHS JI0p1BHIOE 2,145,

3ayBakuMo, 1110, KpiM 3aCTOCYBaHHSI METOAY KPUTHUYHOTO KOe(i-

II€EHTA KOPEJALIL, 71 BU3HAYEHHS MEePEeNiKy €K30Mr€HHUX 3MIHHUX JJIS
perpeciiiHoi MoJieIi 3aCTOCOBYIOTh M 1HIII METOIM B1100pY 3MIHHUX, a
came:

1) npumycoBuii — yci He3aleXHi 3MiHHI BKIJIIOUAIOThCS Y PIB-
HSIHHSI;
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2) TOKPOKOBUH — IIOKPOKOBE BKIIFOUCHHSI, SIKE IIPOBOJAUTHCS Y T10-
PAIKY 3pOCTaHHSI p-pPiBHS;

3) BHKJIFOUCHHS — MIOKPOKOBHI METOJI, CIIOYaTKy BKIIFOYAIOTh yCi
HEe3aJIeKH1 3MIHHI B PIBHSHHS perpecii, a MoTiM BUJIY4YarOTh Ti, pIBEHb
3HAYUMOCTI SIKUX BUILE KPUTUYHOTO. SIK MPaBUIO, KPUTUYHUM 3HAYCH-
HSM € p-piBeHb 0 0,1.

5. IlapameTpuyHmii eTan (3HAXOJKCHHS PIBHSIHHS perpecii) —
BU3HAYEHHS 3arajJibHOTO BUY, CTPYKTYPH IIYKaHUX 3B’ SI3KIB M1k Y Ta
X 'y BUINSLAl TEBHOI TMapaMeTPU4YHOI CYKYHHOCTI  (PyHKII:
Y=8+LX+Bx,+Lx,+¢€.

Ha nibomy erani OyayroTh piBHsSHHS perpecii. @yHkiist y SPSS:
«Anajam3» — «Perpecusn» — «JIuneiiHas.

'a?,’“ fnHeinan perpeccna

JaBEMCKMan NepemMeHHan:

- CTAaTUCTUEN. .
& Pik [Rik] |§ Q@cAr peaniaoeadol NpoMWCNOBOT NPOOYKLIT , M... |

&7 AKTUEN KOMEPLAHW. . Enok 1 ua 1 padnkn...

& OBcAr onepauiit dio... CoXpaHuTs...
ﬁ OGcAr onepauii gan... Cneywige

[lapameTphl...
He3aBncumMble NEQEMEHHIE

& MiTven KomepuiiHuy Bankie, Mnpg. rpH. (1) [A.. CTume...

&7 OOCAr onepavil BaNKTHOTO PUHKY, MAPA. TPH (X... EyTcTpen...

MeTog: |Elaup, > |

m MepemerHan oThopa HabnooeHWi:
2 | |

MeTkn HaGnOoeHWA;
£3 |

m Beca onA eageweHHoro MHE:
)] |

[ OK ][ﬂma&na][ Capoc ][OTMEHEI.][CI'IDEBKEI.]

Puc. 6.8. Bu0ip eH10reHHO] i €eK30reHHUX 3MIHHMX

OO6upaeMo 3 TiepestiKy JaHUX €HJAOTeHHY i €K30re€HHI 3MIHHI 1 3a
JIOTIOMOTOI0 CTPUIKM MEPEMIIIAEMO B TIpaBl J11asiorosi BikHa. O00B’s3-
KOBO HEOOX1JHO 3aJ]aTU CTAaTUCTUKY MOJeNl (BkIaaka « CTaTUCTUKNY),
rpadiku (Bkiaaka «['padikuy») it 00paTh OCHOBHI XapaKTEPUCTUKHA MO-
7l 1 3anumiKiB (Bkiaaka « COXpaHUTbY).

1

(o}
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. Muneiinan perpeccua: CTaTMCTIKN

- Koagduunentel perpeccin — | [ Cornacue mogenn
[ OueHkn [7] WameHeHne R-keagpar
[ [oBepUTENEHEIE MHTEPBANEI [ OnncarensHele CTATUCTHER
YpoeeHb (%) |95 [] YacTWuHEIE M YACTHEIE KOPRENALMA
7] MaTpuua Kogapnaumii [ OuardocTikn KonnuHeapHoCTH
- OcTatkn

[ Dapbun-YoTcoH
[iOmarHocTuia no HaGnogeHnAM

@.3 Brifpock 33 npegenami; 3 CpeOHeKBEaOpaTHYHLIX OTKNOHEHIA

@ Bce Habnwoaoerua

(Gesporvony | _omere |_cusses J

Puc. 6 9. Ban CTATHCTUKH MOJeJIi

, @ MuHernan perpeccun: [pagukn ot \
DEPEMNDNT -,.'J,Harpamma pacceAHMA B w36 ——— |
*ZRESID Mpensimyuee | |
*DRESID |
*ADJPRED - |,r‘ZRESID |
*SRESID e
*SDRESID Y :

| *ZPRED |

MpafuKEn CTAHOAPTUA0BAHHKIX OCTATKOR
[7] BripecTk BCe yaCTHEIE rpadiMKN

[7] FucTorpamma
[ HopmaneHei BepoATHOCTHEIA rpading

psporvers) _omesn|_crpeme )

Puc. 610 IHo0ynoBa rpa(]mca HOpMaJ'IbHOFO po3mnoainy
3aJIMIIKIB /151 €H0Te€HHOI 3MiHHOI
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'lx.]:l NuHelHan perpeccua:; CoxpaHuTe W

MpenckasaHHele 3HAYEHKMA OcTaTKw

[+ HecranpapTuaoeaHHele [+ HecrangapTuaoeaHHele
| CTaHOApTM30BaHHEIE [ CTaHmapTHaoBaHHkIE
| CKOppEeKTMpORAHHEIE [] CTeloOeHTMAMpORAHHEIE
| C1a. owwBKa cpegHn [] ¥oaneHHwle

[] CTelopeHTMaMpOBAHHEIE YOANEHHEIE

PaccToAHNA CTaTWCTHEN BIMAHNA

[] MaxananoGnca [] DfBeta

[+ Kyka [] CtanpaptaoeaHHbie DiBeta
[[] PagBanancupoeka [C] DfFit

IHTepBankl NpenckasaHna ("] CranpapTnaoeanHble DiFit

........................... ' _ KoBapWaunoHHOE OTHOWEHKWE

DoEepUTensHLEIR MHTEpEAR: 0

CTATUCTHEN K03 P PUUMEHTOR

[[] Cospate cTaTMCTHEW KoahdMUMEHTOR

o

ZKCMOPTUROEATE MHBOPMALMID O MOOENW B hain XML

| | [Dﬁaup...]
[+ Brniounts mMatpuuy Kosapnaumii

[I‘Ipup,unmmh][ OTmeHa ][ Cnpaeka ]

Puc. 6.11. AnaJji3 3aJUIIKIB

HatucnyBum kHonku «IIpomomxute» 1 «OK», oTpumaemo pe-
3yJbTatT a”amizy (tadm. 6.3).

PerpeciitHa Moie1b Ma€ TaKU BUTJISI;

Y=112,842+0,999x_1+0,156x_2.

3pocTaHHs aKTUBIB KOMEPIIMHUX OaHKIB Ha | MIIpA rpH Npu3Beae
70 3pOCTaHHsS O0OCATY peai30BaHOi MPOMHCIOBOI MPOAYKIT Ha
0,999 mupa rpH npu cTanocTi iHIMMX (HAKTOPIB. A 3pOCTaHHS OOCSTIB
orepalliii BaIIOTHOTO PUHKY Ha | MJIpJ TpH MPHU3BEAC IO 3POCTAHHS
o0csary peanizoBaHOi MpoMuUCIOBOI mpoaykimii Ha 0,156 mapna rpH,
B1JIMIOBIJTHO.

CrangapTu3oBaHi KoeiieHTH OeTa BU3HAYAIOTh, sIKa €K30TCHHA
3MiHAa Ma€ HaWOUIBIIUN BIUIMB (€IAaCTUYHICTh 3a CTAHIAPTHUM BIJIXH-
JICHHSIM) Ha €HJIOTE€HHY 3MIHHY.
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Tadnuist 6.3

KoeginienTn®
Hecrannapruso- CTaHnap-. 95,0 % JoBip- CTaTHc_.
. TH30BaHHI o . THKA KOJIi-
pam Kkoedinie- Zpa- | IHTEPBAT HEapHOCTI
Moneis Koe(iuieHTH HTH T - g B
Cranpapr- MiCTh
B Ha Bera Huxuns Bepxus o- VIE
MeKa | MeXa | MyCcK
noxnuoxa
1. (Koncranra) |112,842| 70,284 1,606|0,132 -38,998|264,681
IAKTHBU
KOMCDWIHHIX] () 999 | 00ge | 0796 [11,587/0,000| 0,812 | 1,185 |0,850 | 127
0aHKIB, MJIP] 6
rpH (X1)
O0csr onepa-
M  BaJIIOT- 117
Horo puHky, 0,156 0,032 332 4,833|0,000| 0,086 | 0,225 |0,850 ’6
MITPT I'PH
(X3)

a. 3anexHa 3MiHHA: 00CAT peani30BaHOl MPOMHCIOBOT IPOIYKIIi, MIPJA IPH

(Y).

Cranmaptru3oBaHuil Koedlli€eHT TokKasye B 2,4 paza OUIBIIHIA
BIUIUB Ha 00CST peai3oBaHOT MPOMUCIOBOI MPOAYKIIll aKTUBIB KOMEP-
miiaux 0ankiB (0,796), Hixk BIUIMB BasiroTHOTO puHKY (0,332).

6. Ilpo6aemMHuUii eTanm — aHasIi3 MOJIEII HA BIICITHICTh MYJIBTHKO-
JIHEAPHOCTI1, F€TePOCKETACTUYHOCTI Ta aBTOKOPEJISIII, 1X YCYHEHHS Yy
pasi BUSBJICHHS.

MyJabTHKOJIIHEAPHICTH J1arHOCTYETHCS Y pa3l aHaI3y MaTpUIll
napHux koediieHTiB kopessinii. Kpim Toro, B SPSS BOynoBanuii an-
TOPUTM TEPEBIPKA HA MYJIBTHUKOIIHEAPHICTh uYepe3 AUCIEPCiiHO-1H-
basuiiauit paxrop (mapametp VIF), 3HadueHHs sikoro 3a ¢gakTopamu
NOBUHHO OyTM MEHIIMM 3a rpannuyHuil nokaszHuk (VIF =10, npu
p = 0,01), a 3HaueHHs TonepaHTHOCTI (momyck) Bute 0,1.

®@yukuiss B SPSS mpocraBnsieTsest mij yac moOyIOBH JIHIMHOT
perpecii y Bkiiaai «CTatucTukay — «/IMarnocTuka KoJUIMHEAPHOCTD.

VY HamoMmy BHUNAAKy MYJIbTUKOJIHAPHICTH BiACyTHs: VIF =
1,176 < 10, momyck 0,850 > 0,1.

I'eTepockenacTH4HiCTh — 1€ 3MIHHICTh JUCIEPCil BUIBHOTO
YjieHa, BAHUKAE Y pa3l MepexpecHoi BUOIPKH, PIJIIIe — Y HaCOBOMY PsIi,
TOOTO Y CUCTEMI HasIBHI Pi13HI AUCTIEPCIi TOMUJIOK.
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JIxepesno rerepocKeJaCTUYHOCTI:

1. HMucmepcis 3pocTae 13 3pOCTaHHSIM OJHOTO 13 PaKTOpiB.

2. Y yacoBoMmy psiji, KoaM (paKkTopHA 3ajIeKHA 3MIHHA Ma€ OLTBIIHIA
IHTEpPBAJ SIKICHO HEOJHOPITHUX 3HAYEHb a00 BUCOKUIN TEMII 3pOCTaHHS.

3. SIKio SKICTh JaHUX Bapilo€ BCEPEANHI BUOIPKH.

Hacnigku: oniHKy HE3MIIeHi, aje 301JbIIY€EThCS UCIIEPCis po3-
MOJIJICHHS OLIIHOK KOE(DIIIEHTIB 1 MPU3BOAUTH JI0 HEJAOOIIHKHU CTaHap-
THUX TTOXUOOK (3aHUKEHHS).

AHai3 rpadikiB 3AIMIIKIB € OJJHUM 13 METO/11B BUMIPIOBAaHHS I'e-
TEPOCKEIaCTUYHOCTI B Mojieni (puc. 6.12).

3acobu ycyHeHHs: BUKopuctat 3BaxxeHuid MHK, nepepo3mno/i-
JIUTH 3MIHHI a00 po3paxyBaTh MOXUOKHU 3 MTOMPABKOIO HAa T€TEPOCKEIaC-
TUYHICTH (TECT YaiTa).

[TpoBectu miarHocTuKy 3anuiikiB y SPSS nmocuts 3pyuHo. Perpeciii-
HUI aHaI3 Ma€ BMOHTOBaH1 (PYHKIIIi, SIK1 JOCTIKYIOTh CTaHIapTU30BaHI
3aJIMIIKY (TIEPEeBIpKa HA TETEPOCKEAACTUYHICTh). AHANI3YIOUN CTaHIapTU-
30BaH1 3AUIIKH (Z-SCOres) MOXHA CKOPUCTATUCS pEe3yJIbTaTaMH CTAaTHC-
TUKY 3aJTUIIKIB a00 JiarpaMoro po3citoBaHHs (Bkaaka «I papuxm»).

A A
e @ . $ o .p.
o e° % o 3 “ e
[ o @ ( o J PP [ J
° ° g %
I 4
a) TOMOCKETaCTUYHICTh 0) reTepoCKeJaCTUYHICTh
A A
- 4
(_J [ _J (_J
[ (_J
——'—n—&'—.—> g0 % e 000>
Py (_J [ pos (_J
- >

B) F€TEPOCKEIACTUYHICTh T') T€TePOCKETACTUYHICTb.
Puc. 6.12. BisyajibHe npeacTaBjJeHHs 3aJIMIIKIB MOAeJi
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Mexi z-Scores:

95 % — (—1,96; +1,96)

99 % — (—2,58; +2,58)

99,9 % — (-3,29; +3,29)

|cTh. 3amumiKky| > 3 — BUKJIMKAIOTh M1103py MPO WUMOBIPHICTH TOTO,
10 1€ 3HAYCHHS MONaJI0 Y BUOIPKY BUIAIKOBO.

Skmo Ounbmie 1 % crnocTepekeHb 3a a0COIIOTHOI BEITUYHMHOIO
MEPEBUILYIOTH 2,5, TO MOJIEJIb IOTAHO MPEACTABIISIE PeaibH1 JaHi.

Skmo Ounbmie 5 % crocTepekeHb 3a a0COIIOTHOK BEIUYHMHOKO
MEePEeBUIYIOTh 2, TO MOJEIb IOraHO MPEACTaBIIsIE peaibHl JaHi
(puc. 6.13).

CrangapTu3oBaHe NPOTHO3HE 3HAYEHHS HE TOBUHHO BUXO/UTH 32
Mexi (—=3; 3).

VY nobynoBaHiil MOJIEIN BIICYTHSI T€TEPOCKETaCTUUHICTb.

Ouarpamma paccesHus

3aBucuman nepemeHHas: O6car peanizogaHol NpoMUcNOBOI NPOAYKLUIT , MApA.

rpH.(Y)

3

2.—

PerpeccuAa CTaHRapTU30BaHHLIA OCTATOK
Q

T | T I
-1 ] 1 2

PEFPECCHH CTEHAEPTHSOBEHHOE npeackKkazaHHoe iHa4YeHHWe

Puc. 6.13. [liarpama po3CiloBaHHS CTAHJIAPTHU30BAHOTO MPOT-
HO3HOI'0 3HAYEHHS
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ABTOKOpeJfAlliss — 1€ 3aJIeKHICTh BHUIAJIKOBOIO YJIEHA Py
CIIOCTEPEKECHHS BIJl MUHYJIUX 3HAYECHb.

Hacnigku aBTOKOpesii:

1. 301IbIIyIOTECA TUCTIEPCIi OIIHOK KOE(IIIEHTIB.

2. 3aHWXKYIOTHCS CTaHAAPTHI MOXUOKHU KOE(DIIIEHTIB.

MeTtoau BUMIpIOBaHHS:

1. Craructuka Jlap6iHa-YoTcoHa BU3HA4Ya€ aBTOKOPEIISIIIIO Iep-
oro nopsAaKy (01HO(aKTOPHI MOJIEIN1) Y YaCOBUX pAsiax (HE BUKOPHUC-
TOBYIOTH JIJIs BU3BHAUEHHS: CE30HHOI aBTOKOPEJISIIIT, /IS aHaJIi3y: Jaro-
BOI MOJI€JI1), BOHA BMBYAE 3aJIMIIKHU PIBHSIHHS perpecii:

i (gt — & )2

DW = 2T—
2.8
1
Po3paxoBanuii kputepiit nossirae B Mexxax Bifg: 0<DW <4, nipu
IIbOMY SIKIIO
— DW < 2 1 3HaueHHs ONW3bKI 10 HYJS — NPUCYTHS TTO3UTUBHA
aBTOKOPEJIALIIS;
— DW > 2DW>2i 3payenns naGmmxaroThes 10 4 — IPUCYTHS
BiJI’€MHA aBTOKOPEJIALIIS;
— DW = 2a60 HabnmkeHuit 10 2 — aBTOKOpEIsLis BiACyTHA (Ta0l.

6.4).
Tabnuus 6.4
Mexi Ta xapaktepucrtuka kpurtepiro Japoina-Yorcona
IHo3uTuBHA I'inore3a Herarusna
aBTOKOPeJIALIA aBTOKOPpeJIsilist
DW <d, IIpucytHs aBrokopemsuis | DW >4 —d_
DW >d, Bincyrns aBTokopemsuis | DW <4 —d,
d, <DW<d, 30Ha HEBU3HAYECHOCTI 4-d,<DW<4-d,
| 204l<>[ | —1 Ly

d d, 4—d, 4—d

Puc. 6.14. I'pagiune Bukopucranusa tecty Jlapoina-yYorcona
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3aco0u yCYHEHHS: BUKOPUCTATH y3arajibHioounii MHK.
Ta6nuune 3nauenns d -posnoainy ana (noxarok XK):
d;(0,05;16;2)=0,982
d, (0,05;16;2)=1,539
1,539<1,803<(4-1,539)=2,461
d, < DW < 4 — d, — aBToKopens1is BiACcyTHs (Tadn. 6.5).

Tabmuns 6.5

Pe3y.m>TaTn MOZ[CJIIOBaHHHb

Cxoperopanmii CranaaprHa

Mogeas | R |R-kBagpar| R-kBaapar noxu0Oka ouinku Jlap0Oin-Yorcon
1 ,9742 ,948 ,940 142,821 1,803

a. IIpenukropu: (KoHcTaHTa), AKTUBU KOMEpUIMHUX OaHKiB, mipia rpH (X1),

OOcsr onepalliii BaJIlOTHOTO PUHKY, MIIpA I'pH (X3),

b. 3anexxna 3minHa: OOcCsT peanizoBaHOl MPOMUCIOBOT MpoayKilii, Mipa rpH (Y).

VY pa3i notparuisinas tecty JlapOina-YoTcoHa B 30Hy HEBU3HaUe-
HOCTI 200 MOOY/1I0BU MOJEINI 3 JIArOBUMH 3MIHHUMHU BUKOPHUCTOBYIOTh
tect bpeyma-TI'oadpi.

7. InenTudikaniiHuii eTan — aHaji3 JJOCTOBIPHOCTI OILIIHOK He-
BIJIOMHX MMapaMeTPIB, 110 BXOJATh Y PETPECIMHY MOJIEIIb.

Koediuient xopensiii MHOKHUHHOI perpecii I' = 0,974 Bka3ye Ha
JHIAHUN OpsIMUM 1 CUIIBHUAN 3B’ S30K.

KoedimienT nerepminaliii mossirae y 4acTill MOSCHEHOI JUCTIEPCIi B
sarajbHii aucnepeii. Skmo R® gocsrae cBoro HaOLILIIOrO MOKIMBOIO
3HAYEHHS, TO OJHOYACHO MIHIMI3Y€ThCA CyMa KBaJIpaTiB 3AJIUIIKIB:

e _RSS_, ESS_, >e’ 1SS SS,
TSS TSS Sy, —y) SS,., +SS,, SS, +SS,,
r=+R?

KoeoinienT nerepminanii R’ nexuts y mexkax Big 0 go 1. ko
R* = 0, T0o 11e 03Hauae, MO 3aIexKHIcTh MiX Y Ta X BigcyTHs, T00TO X
ne BmBac Ha Y. Komn R’=1, B cucremi icuye (QyHKI[iOHANLHMN
3B’s130K Mk Y Ta X, TOOTO BCl TOUKH OyJyTh JIeKaTH Ha MigiOpaHii
MPSIMi, 10 € MOKJIMBUM, KOJIM BUKOHY€EThCS yMoBa ESS = 0.

Pospaxosanuii R*= 0,948 1e o3Hauae, o Bapialis pe3yIbTaTHB-
HO1 o3Haku Y Ha 94,8 % 3anexxuTh BiJ Bapiaiii (pakTOpHUX O3HAK, a
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5,2 % — 1e Bapiartisg GpakTopiB, K1 HE BKJIIFOUEHI B MOJI€JIb, BKIIOYa0YH
CTOXaCTUYHY 3MIiHHY.

Cropuropanmnii koedinieHT nerepminanii (a00 HOpMOBaHUIA)
BUKOPHUCTOBYIOTH JJIsl OLIIHKHA PEabHOI TICHOTH 3B’A3KIB MIXK PE3YJib-
TATUBHOIO 1 (DAKTOPHOIO O3HAKAMM, ISl IOPIBHIHHS MOJEII 3 PI3HOIO
KUIBKICTIO TTapaMeTpiB (X, IpU 1IbOMY PsiJl CIOCTEPEKEHHS TOBUHEH
OyTH OJHaKOBHI). 3BEpTaOTh yBary Ha OJU3BKICTh CKOPUIOBAHOTO 1
3BUYAITHOTO KOE(QILI€HTIB AeTepMiHaIlii. KO 111 MOKAa3HUKU MAloTh
BHUCOKI 3HAYCHHS 1 HECYTTEBO BUPIZHAIOTHCS, MOJICNIb BBAKAETHCS Tap-
noro R? <R?:

n-1
n-m-1’
1€ N— KIIBKICTh CIIOCTEPEIKEHD, M— KUIBKICTh (haKTOPiB (X).

1-(1-R?)-

CranaapTHa noxudka (S = 9:) — Le owLiHKa CEPENHBOTO KBapa-
TUYHOTO BIIXWICHHS KoedilieHTa perpecii BiJy HOro 1CTUHHOTO 3Ha-
yeHHs. KoediiienT Oyae 3HAaUMMUM, SIKIIO € JTOCTaTHS MMOBIPHICTb,
10 Oro iICTUHHE 3HAYEHHS BIAPI3HAETHCA BiJ HyJs (Tabn. 6.6). Konu
XapaKTePU3YIOTh PI13HI MOJIEII 3 BUCOKUM 3HAUYCHHSIM KoeillieHTa ae-
TepMiHallil (110 MalOTh Pi3HY KUIBKICTh (PAKTOPIB, KUIBKICTH CIIOCTEpE-
*eHb (N) 0JlHaKOBa) OOUPAIOTh NI MPOTHO3Y Ty, B AKIA CTaHJApTHA

MOXMOKA MEHIIIA:
S=0 = —Zef —
=0, _‘/n—m—l =142,821.

Tabnuis 6.6
Mucnepciiinnii anamaiz ANOVA?
Cyma kBaapariB| cr. | CepenHniii 3HavyuMicTh
Moaeanb SS cB. |kBaapat MS F F
L Eerpec“‘ 4822363,656 | 2 |2411181,828| 118,208 | ,000°
SaJIUIIOK 265170,235 13 20397,710
E g’ (n-k)| S’=0’
Ychoro 15
T 5087533,891 (n-1)

a. 3asiexxHa 3MiHHA: 00CST peati30BaHOi MPOMUCIIOBOI MPOAYKITii, Mips rpH (Y).
b. [IpenukTopu: (KOHCTaHTa), 0OCAT Omepalliii BAIIOTHOTO PUHKY, MJIp rpH (X3),
aKTHBU KOMEPIIHHUX OaHKiB, Mipa rpH (X1).
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MSE — cepenniii kBaapar BIIXWJIECHb BIJHOCHO perpecii
(S? = o?) — nae OUiHKY 3aTMINKOBOI IUCTIEPCii BIIHOCHO perpecii, sAka

0aszyeThcs Ha N — K cTymeHiB ¢cBoOO M. Y MOJICI 3 KpamuM TigoupaH-

2 2 . .
HIM S° =0 mae menm 3HaueHHs. MSR — cepenust cyma KBaapaTis

BIIXWJICHHS, III0 00YMOBJICHA PETPECI€ElO.

Cyma KkBaapaTiB BIIXUJICHD:
2
n

RSS = Sspeep :Z(yi o y.) ,

i=1
n 2

ESS =SS, =& =Y (¥, -9, ,

i=1

TSS=SS, =SS 4SS

umoeo peep ocm
.

Perpecis Oyne 3Ha4MMOO, SKIIO CymMa KBaJApaTiB BIIXWICHb
perpecii BIIHOCHO CepeHbOro Oyje OUIBIIOK TMOPIBHSHO 3 CYyMOIO
KBaJIpaTiB BIIXUJICHb 3aJIUIIKIB, TOOTO

RSS > ESS,
4 822 363,656 > 265 170,235.
Perpeciitna Moaens 3HauuMa (1adi. 6.7).

Tabnuus 6.7
KoedimienTn®
HecrangaptuszoBani CTaHHE}pTH_ 95,0 % [loBipunii CT.a THCTHRA
L 30BaHHI Koe- ) KOJIIHEapHOCTI
KoediIieHTH . 3Hauu- | 1HTEpBau i B
Mopenb dimienTH T icTE
CrannaptHa Hwxnsa | Bepxus |Homyck| VIF
B bera
noxuoka Mexa Mexa
1 |((Koncranra) 112,842 70,284 1,606 | ,132 | -38,998 | 264,681
IAKTHBH KOMeEp-
ifiHux OaHkiB,| ,999 ,086 ,7196 11,587 | ,000 ,812 1,185 | 0,850 |1,176
Mipa rpH (X1)
OOcsar omeparii
PATIOTHOTO PHIT 1 5 032 332 4833 | 000 | 086 | ,225 | 0,850 |1,176
Ky, MIpI TIpH
(X3)

Po3paxoBane 3HaueHHs t-ctatuctuku CTBIOJICHTA IA€ MOXKJIH-
BICTh OLIIHUTH NapaMeTpu Mozei. BoHa nopiBHIOe 3HaUeHHs Koedilli-
€HTA 3 MO0 CTaHJIAPTHOIO MOXUOKOIO:

‘ B _rin—k
S, J1-r?

B

[Topsiiok mepeBipKu 3HAUMMOCTI Koe(illieHTa 3a t-CTaTUCTUKOIO:
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1. OoOwupaemo piBeHs 3HagnuMocTI @ (1 % abo 5 %).

2. Po3paxoByeMo KinbKicTh cTymneHiB cBo6oau (N—K).

3. 3a Tabauiero po3noauty CThbioJICHTa BUSHAYAEMO KPUTHUYHE
sHaueHHsA t mig @, N —K, ie K=m + 1 (momatok A).

4. Slkmo po3paxoBaHe 3HAYEHHS {-CTaTHCTHKHU 3a MOJyJeM (3a
a0COJIFOTHOIO BEJIMYMHOIO) OLJTbIlIe TAOJUYHOTO 3HAYEHHS, TO PO3Paxo-
BaH1 KOC(ILIEHTH PIBHSHHS € ICTOTHUMHM 11 0OpaHOro piBHS 3HAYU-
MOCTI @ ¢ 1 pIBHSHHSI MOKHa BUKOPUCTOBYBATH JjIsl MPOTHO3Y. B 1H-
IIIOMY BUIAJIKY KOE€(ILIEHTH HEICTOTHI.

tra62(0,05; 16-2—1=13)=2,16.

to = 11,587 > t .6, = 2,16 p1 =0,00 <0,05

t; = 4,833 >t 5, = 2,16 p2=0,00<0,05
t-craTucTuka po3paxoBaHa 3HAYHO OLIbIIA 32 KPUTUYHE TaOIUYHE
3HAYCHHS 3a BCIMa IapaMeTpaMH, MOJIeb aJieKBaTHA. J{Jis1 mepeBipku
aJICKBATHOCTI TMapaMeTpiB MOKHA 3aCTOCOBYBAaTH 3HAYUMICTh OLIIHOK
t-ctatuctuku CthrogeHTa. [lopiBHIOIOUM p-3HAYECHHS 3 PIBHEM 3HAUY-
mocti @ = 0,05, MaemMo: SKIO p-3HAYCHHS OLIbIe a0 TOPIBHIOE &, TO
Koe(ilieHT pIBHAHHS perpecii He3HAUyIuH, 1 HAaBNaKu. Y HaIlIOMY BU-
naaky t-ctatucrtuka CThIOJIEHTa 3HAUMMa, MOJIEIb a/IeKBaTHA.

[Topsimok mepeBipKr 3HAUMMOCTI KoeilieHTa 3a F-cTaTUCTUKOIO:
R*(n—Kk) _ RSS  MSR

1-R?  ESS/(n—k) MSE

1. O6upaemo piBeHb 3HauUMOCTI @ (1 260 5 %).

2. Po3paxoByeMO KiIBbKICTh cTyTeHiB cBobomu: fi = mif, =n—Kk.

3. 3a Tabnuuero po3noauty dimiepa BU3HAYAEMO KPUTHYHE 3Ha-
yenna F s a, fi=mif,=n-k.

4. Slxkuio po3paxoBaHe 3HAYCHHS F-cTatucTuku 3a Mopaylem (3a
a0COJTFOTHOIO BEJIMYMHOIO) O17IbIIe TAOIUYHOT0 3HAUeHHS (moaaTok I),

F=t°>=

TO pO3paxoBaHi KOEQIIEHTH PIBHSIHHA € ICTOTHUMH JUIsi OOpaHOro
PIBHSI 3HAUUMOCTI @ 1 PIBHSIHHS MO>KHA BUKOPUCTOBYBATH JJIsl MPOT-
HO3y. B iHIIOMY BUMNaKy KOe(Iili€HTH HEICTOTHI.
F.6,.(0,05 f,=2; f, =16 —2—-1=13) = 3,81.
Po3paxoBane 3HauenHsa 118,208 (p-3nauenns = 0,000), mo Oi-
JbIIE 32 KPUTUYHE 3HAYEHHS, MOJEJb a/ICKBATHA.
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CranjapTHa noxuOka napamMeTpiB MOJeNi BKa3ye, HA CKIJTbKU
OyayTh BapitoBaTH KOe(III€EHTH Bil BUOIPKU JO BUOIPKHU.
YuM MeHIIIe JOBIpUl IHTEPBAJIU, TUM MOJIETb OUIbII peNpe3eHTa-

THUBHA.

Bincrans Kyka Bru3Havae cuimy BIUIMBY BUKUY Ha piBHX (N Bif
0 mo 1), siki10 HEeMae BIUIMBOBUX BUKHIIB, MOJIEb rapHa. Po3paxoBaHi
3HaueHHs BifcTaHl Kyka konuBarothes Bia 0 (min) go 0,512 (max), m1o
BKa3y€ Ha BIJCYTHICTh BIUIMBOBUX BUKHIIB (Ta0. 6.8).

0aJIaHCUPOBKH

Tabaung 6.8
CraTucTuKa 3aJIUIIKIB2
Cepen-
Makcu- HLOKB.
Minimym MyMm  |CepeaHe BigXujieHHs
EEHOI:;"?‘OB&HG HAY 1851150 2159.2649937,0963  567,00168 16
CTanzaprHe NPOTHO3OY 35 5455 0,000 1,000 16
BAHC 3HAYCHHIA
CrangapTHa  MOXHOKA
MPOTHO30BAHOTO  3Ha- 38,438 142,286 57,077 24 587 16
JCHHS
CxoperoBane  NPOTHO-  1g 301119393 45411944.4897|  592,44419 16
30BaAHC 3HAUYCHHA
BaTHIoK 204,26184/363,78345 00000 132,95870 16
Crampapramii - samm- 450 5547 0000 0,031 16
IHHIOK
]g’fczmm’ Maxanono- 0149 13951 1.875 3,298 16
Bincrann Kyka 0,000 0512 00,079 0,158 16
3HAUCHHS LICHTPOBAHOI 0010 0930 0,125 0,220 16

a. 3anexHa 3MIHHA: 00CsT peanizoBaHOl MPOMHUCTOBOI mpoayKiii, mupa rpH (Y).

binbm nmoBHy iHGOpMaLil0 PO PO3MOAUT Y MOAeNl aae rpadik
HOPMAJIbHOT'O PO3MOALTY CTAaHAAPTU30BAHUX 3AJIMIIIKIB JIIHIHHO1 perpe-
cli. 3aJIMIIKK PO3IMO/IiJICHI Ha TIPSAMIiH, 1110 BKa3y€ Ha HOPMAJIbHUM PO3-

TTOT1JT.
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HopmaneHbirn P-P rpadcgp vk perpeccn CtaHaapTU30BaHHbINA OCTATOK

3aBucumMman nepemeHHan: O6cAr peanisoeaHol NpoMMCcNoOBOT NpoAYyKUIl , mnpAa.

HadnroaeHHaA Hakon. BepoATHOCTE

rpH.(Y)
1,0 o
&2 05
o
x o ©
E =]
a2 o
B 05T o
5
Q
= o
x lo]
B 04 o
=
[ 1)
[
T
=
* =
O oz =
(o]
lo]
0,0 T T T T
0,0 0,2 0,4 0,6 0,2 1,0

Puc. 6.15. I'padik HOpMAJIBHOrO0 PO3NOAJY CTAHAAPTH30BA-

HUX 3aJMIIKIB MoaeJ1i

$ann [Mpaeka Bug, LaHHEle MNMpeofpa3oeaHue AHanwua MpAMoA MapEeTHHT paduka Cepeuc OKHO
e
SHE e B . SEEW M R e B S
21:PRE_1
Rik PP AKB OVR PRE_1 RES_1 ZRE_1 | COO_1 LMCI_1 UMCI_1

1 2001 21084 70,27 13,48 185,11499 2572501 8012 00362 43.94627 0  326.28372
2 2002 229863 12543 2044 241,28421  -11,65421 - 08160 00062 108,26110 374,307
3 2003 28912 120,99 329 238,78981 50.33019 ,35240 01180 105,02329 372,55633
4 2004 400,76 196,95 3501 314,97538  B5,78462 60065 02697 192 05350 437,89725
5 2005 46856 316,97 40,90 43575184 3280816 22872 00276 32841656 543,08711
B 20060 551,73 56113 5572 681,89214 -130,16214 91137 02472 59672401 T67,06027
T 2007 717,08 59940 8224 724 23637 -7,15637)  -05011 00007 641.,19576 807 27698
g 2008 917,04 926,09 99,31 1053,14683 -136.10683 -95299 03183 961.85942 1144 43424
9 2009 806,55 830,30 12113 1010.81184 -204.26134 -1.43020 06405 92377103 1097,85266
10 2010 104311 942,09 20141 108500708 -41.89708 -, 29335 00291 99510567 117490848
11 2011 130531 105428 288,02 1212.07535 53.23465 65281 01818 1113,06202) 1311,08867
12 2012 1367.93 112719 37016 129610962 71.82038 60287 ,01285 118991574 140230349
13 2013 132241 127810 638,34 1488,53388 -166,12388 -116317 09846 1366,80751 1610,26025
14 2014 1428.84 1316,85 165,80 1453,72925 -24.88925 - 1742700321 1315,09017 159236833
15 2015 1776,60 125439 303,79 1412,81656 363,78344 254714 51156 1287,50547 153812765
16 2016 2158.03 1256,30 50903 215926487 -1,23487)  -,00865 44385 1851,87360 246665613

Puc. 6.16. PesysabTaT Mogel0BaHHS Y BKJIaAUI «/laHHbIe»

PRE_1 (Unstandardized Predicted Value) — nporaosuuii Y
RES_1(Unstandardized Residual) — pi3anms mix Y-Y
ZRE 1 (Standardized Residual) — ctangapTHa moxubka
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COO_1(Cook’s Distance) — BiacTtanb Kyka

LMCI_1 (95 % L CI for PP mean) — umxHili 10Bipuuii iHTEpBa

UMCI_1 (95 % U CI for PP mean) — BepxHiii qoBipuHnii iHTEp-
BaJl.

8. Bepudikamis Moaesi — 3icTaBJIeHHS peaJbHUX 1 PO3PAXYHKO-
BUX JIaHUX, IIEPEBIPKa aJ€KBAaTHOCTI MOJE1, OlliIHKa TOYHOCTI Ta CTili-
KOCT1 OTpMMAaHUX PIBHSHB 3B’sI3Ky, MOOY0Ba MPOTHO31B Ta CLIEHAPiiB
PO3BUTKY.

3aCTOCOBYEMO BHUITAJKOBHUI BiJI0Ip CHOCTEPEKEHb y CIIBBIHO-
meHHi 70 % 1 30 %: Jlannbie» — «OTo0paTh Habaw0aenus» — «Ciy-
yaiiHast noaBbI0opkay. [loctaButu MiTKy «IIpumepno 70 % ot Bcex
HAOJIIOICHU D).

[ToOyayBaTu Jnekiabka pa3iB ISl KOXXKHOTO BHUIAJKY JIHIAHY
perpecio: BUKOHATU MOOYIOBY Mojenl: «AHaam3» — «Perpecusn» —
«JIuneiinasi». IlopiBHATH pe3ynbTaTH, SKIIO MOKA3HUKHU CYTTEBO HE
3MIiHIOIOTh, MOJICJIb CTiliKa (Tabm. 6.9—6.11).

BriGpate
& PiKIRIK] © Bce HabniogeHuA
.ﬁ QOCcAr peaniaoBaHo...
&5 MTvEN KoMepuifiHm...
‘g& JaransHWA oBcAr o...
&% 3arancuuii obcar o... (@ CnyuyaiiHan nogeeliGopka

@5 MpBnuanTensHo 7... Mopesifopka... | MpuGnuanTensHo 70 % HaGnogeHui

(©) BpeMeHHON OWMANA30H UMK OUana3oH HaGnooeHwi

(&) ECny BEINONHEHD YCNOBWE

|3 1ArnaneansaTe 0L TR O8 R e SH VKL

+\_|:l OTtobpate HaGnrgedna: CnyyaiHan nodeelGopka >

i % 0T BCeX HABnKOeHWA

HaGnwoOoeHWA 13 NepeLIX HaGnwooeHWA

) TouHo

[I‘Ipnp,onmmh][ OTmeHa ][ Cnpaeka ]

CocToAHWE DUNETPOEATE HAONKOEHWA N0 3HaYeHWAM filter_%

[ OK ][ BeTaeka ][ Copoc ][ OTMEHA ][ Cnpaama]

Puc. 6.17. Bunaakosa BuOipKa cniocTepexeHb
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Tabnuist 6.9

Pe3yabTaTh perpeciiinoi moaei®

R-kBan-| Cxoperoanmii| CrangapTHa JapOuH-
Moaeab R part R-kBagpar |[moxuOka oumiHku,  YoOTCOH
1 0,971 0,943 0,931 163,49961 2,396

a. [Ipenukropu: (koHCTaHTa), 0OCAT OTeparliii BATIOTHOTO pUHKY, MIIPJ TPH
(X3), akTuBHM KOMEPIIHHUX OaHKiB, MJIpA IpH (X1);
b. 3anexxHa 3MiHHA: 00CAT peasii3oBaHOi MPOMUCIOBOI MPOIYKINi, MIPT

rpH (Y)
Tabnuit 6.10
ANOVA?
Cyma Cepenniii

Mopaeanb KBaJIpaTiB CT.CB. KBaJpar F 3HAYHNMICTD
1 Perpecis 4009702,386 2 2004851,193 74,998 0,000°

BaInIIoK 240589,116 9 26732,124

Bcroro 4250291,502 11

a. 3ajexHa 3MIHHA: 00CST peani30BaHOl MPOMUCIOBOIL mpoaykuii, Mipa rpH(Y)
b. [IpeaukTopu: (KOHCTaHTa), OOCSAT OTEpalliii BaFOTHOT'O pUHKY, MIIpJ I'pH (X3),
aKTUBH KOMEPIIHHUX OaHKiB, MiipA rpH (X1)

Tabmuist 6.11

Koedimientn®
Hecrannapruso- | Ctangapru- 95,0 % Hosip- | Craruc-
BaHi Koedinue- | 30BaHi Koe- yMii iHTepBag | THKA KOJi-
HTH dinienTn aaa B HEAPHOCTI
Cranaa-
pTHA 1O~ 3nauu|Huxns| Bepxus | Jlo-
Mogaeab B xuoka bera T |-MicTh| Mexka | Mexa | myck |VIF
1 |(KoncranTa)|113,976| 93,521 1,219 ,254 |-97,582| 325,534

AKTHBHU KO-
MepLiHHIX
0aHKIB, 1,018 ,116 171 8,763 ,000 | ,755 1,281 | ,812 1,231
MJIpA  TpH
(X1)
OOcsar  ome-
pariii BaJIroT-
HOTO pHHKY, ,150 ,038 ,344 3,911 ,004 | ,063 ,236 ,812 1,231
MJIpI  TpH|
(X3)

. 3ajie’xkHa 3MIHHA: 00CsT peatizoBaHol MpoMKcIoBol npoaykiii, Mipa rpH (Y)
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Bucnosok: Monienb CTiiiKa, SIKICTb MOJIEIl HE TOoripimiacs, yci
SKICHI XapaKTePUCTUKU BKa3yIOTh Ha aJIEKBATHICTh PETrpPeciiiHOi Mo-
nenl. 3MIHMBCS JIMIIEe po3paxoBaHuii koedimieHT [lapOiHa-YoTcoHa:
1,539<2,396<(4-1,539)=2,461, npu boMy BiH 3HOBY K TaKU BKa3y€ Ha
BIJICYTHICTh aBTOKOPEJIAIi. ¥ MOJiel BiICYTHS MYJIbTHKOJIHEAPHICTb.

Ilepesik nUTaHb JJISI CAMOKOHTPOJIIO

1. TTosicHITh, UMM BiJIPI3HAETHCS MTAPHA PETPECIsl B1JT MHOKUHHOI.
2. OxapakTepu3yiTe BUIU 3MIHHUX BEJTUYUH Y PErPECItHUX MO-

3. I1osICHITh, UMM BIJIPI3HAETHCS KOS(PIIIEHT JeTepMiHAIIl 1 KOpe-
4. OxapakTepu3yiTe OCHOBHI €Tanu MoOya0BU PErpeciiHoi Mo-

5. Ha3BiTh KpuTEpii aJICKBATHOCTI PErPECIiHOI MOJIETI.
6. ITosICHICTh CYTHICTh MYJIbTUKOJIIHEAPHOCTI Ta HUISAXHU 11 yCy-

/. ITosicHITh, UMM HeOe3MeYHa aBTOKOPEJIALIS 1 SIK 11 BUMIPSITH.

8. IIpoBeniTh aHamni3 rpadikiB 3aJUNIKIB PErPECIiHOl MOJEI.

9. IlosicHITH CYTHICTB AucnepciiiHoro ananizy ANOVA.

10. Matpuus mapHux Koe(dIIi€eHTIB KOPENSALIi, SKAW NPUHIUI 11
noOy1I0BH 1 3aCTOCYBaHHS.

11. JloBeaiTh IOLUIBHICT MOOYI0BU Tpadika HOPMAILHOTO PO3-
MOy B pErpeciiHOMy aHai3l.

12. Ha3BiTh NMOKa3HUKH, SIKI XapaKTEPU3YIOTh SIKICHY CTOPOHY
perpeciiHol MoJIedi.

13. OxapakTepusyiTe CyTHICTb F€T€pOCKEIaCTUYHOCTI, OSICHITh
il BIUTUB Ha pEerpeciiiny MOJAENb.

14. TlosicHITh CyTHICTb AuUcHepciiiHO-1HpsALIHOTO pakTOopa, AJIs
YOro Moro 3acTOCOBYIOTh Y PErPECITHUX MOJIEIISX.

15. IlosICHITB, Y YOMY CYTHICTh aBTOKOPEJSLII 1 sIK1 11 HACIIJIKU
JUT MOJIEITI.
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TecTn

1. Opniero 3 yMOB 1100Yy10BU OaraTo(pakTOPHO1 MOJIEIII € TIOCTATHS
KUIBKICTh OJMHUIIb Y CYKYITHOCTI:

a) sIK MiHIMyM, y 8 pa3iB Oublile, HIXK KUTbKICTh (DaKTOPIB;

0) 10;

B) 9;

I') MpaBUJIbHA BIAMOBIAL BIICYTHS.

2. SIkmio Mix aBoMma abo Oinblie ¢hakTopaMu MOJICN ICHYE
MYJIbTUKOJIIHEAPHICTh, TO BAPTO:

a) irHopyBatH 1ier (axr;

0) po3pyxyBatu kputepiii lap6ina-Yotcona;

B) BWUIYYUTH OJIUH 13 (PaKTOPIB;

I') MpaBUJIbHA BIJTOBIAL BIJICYTHSI.

3. 3MIHHICTh AMCHEPCii BUIBHOTO YjieHa — IIE:
a) MYJIbTUKOJIIHEAPHICTh;

0) aBTOKOPEJIALIS;

B) T€TEPOCKEIACTUYHICTb;

I') IpaBWJIbHA BIAMOBIIb BiJCYTHS.

4. JIiHiiiHa 3aJIXKHICTD YJEHA Py CIIOCTEPEHKEHHS BIJT MUHYJIMX
3HAY€Hb — 1IE:

a) MYJbTHUKOJIIHEAPHICTh;

0) aBTOKOpEIISIIis;

B) T€TEPOCKEIACTUYHICTb;

I') TOMOCKEIACTUYHICTD.

5. 3icTaBlieHHS! pealbHUX 1 pO3PaXyHKOBHUX JaHUX, OI[IHKA TOY-
HOCTI Ta CTIMKOCTI, MOOY/10Ba IMTPOTHO31B Ta CIIEHAP1iB PO3BUTKY BU3HA-
4a€eThCSl HA €Talll perpeciiHoro aHamizy:

a) mpoOJIEMHOMY;

0) imeHTHdIKAIIHHOMY;

B) BepudikaiiiiHomy;

r) dopManizamiitnomy.
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6. Kpurepiit ®imepa BU3HAYAETHCS JJ1s1 BABHAUCHHS:
a) MYJbTUKOJIHEaApPHOCTI;

0) aBTOKOpeJISIIli;

B) aJIeKBaTHOCT1 MOJEII;

I') T€TePOCKEIACTHUHOCTI.

7. Slxmo po3paxoBanuii kputepiit JlapOina-YorcoHa notparuisie

B inTepBai [4- dy; 4-di], To aBTOKOpEAIIis:

a) BIJICYTHS;

0) 30Ha HEBU3HAYCHOCTI;

B) IPUCYTHS;

I') MOXHa BU3HAYUTH HAOJMKEHO.

8. ®opmymroBaHHS Ta hopmamizaiis 0a3u MOACHTI MO0 JOCTaT-

HbOI KUIBKOCTI OJIMHUIIb Y CYKYITHOCTI BU3HAYA€ETHCS Ha €Tarll perpe-
CIIHOTO MOJICTIOBAHHS:

a) 11eHTU(IKAIIHHOMY;
0) iHpopmaIiiHOMY;
B) MapaMeTPUYHOMY;
I') MOCTAHOB YOMY.

9. Akwmo po3paxoBanuii kputepiit Japoina-Yorcona norparuise

B iHTepBal [dy; 4- dy], TO aBTOKOpEIIAIIis:
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a) BIJACYTHS;

0) 30Ha HEBU3HAYCHOCTI;

B) IPUCYTHS,

I') MOXHa BU3HAYUTH HAOJIMKEHO.

10. Kpurepiii Jlap6ina-YoTcoHa MICTUTBCS Y MEXKaX:
a) [-1; 1];
6) [0; 1];
B) [0; 4];
r) [0; 2].



11. KoediwieHT neTepmiHailii MICTUTBCS Y MEXKaX:

a) [-1;1];

6) [0;1];
B) [0;4];
r) [0;2].

12. Ha sikoMy eTarmi MoJieJIFOBaHHs 3HaXO/ASTh PIBHSHHS perpecii:
a) TapaMeTpPUYHOMY;

0) KopemnsliitHoOMY;

B) BepudikaliitHoMy;

r) igeHTU(IKaAIHHOMY.

13. JlixiiiHa 3a1eKHICTh MK HE3AJIECKHUMHU 3MIHHUMU — II€:
a) MYJbTUKOJIHEAPHICTH;

0) aBTOKOPEJAILIS;

B) TIeTEPOCKEIACTUYHICTD;

I) TOMOCKEIACTUYHICTb.

14. HasBHICTH T€TEPOCKEIACTUYHOCTI B MO/JIEJII MOKHA 3HANTH,
poaHasi3yBaBIlIu:

a) rpadik nigdoopy;

0) rpadiky 3aIMILIKIB MOJEII;

B) rpadik HOPMAJIBLHOTO PO3MOALITY;

r) TpaBWIbHA BiAMOBIIb BIICYTHS.

15. Skmo po3paxoBanuii kputepiii JlapOina-YorcoHna nmorpan-
nsie B inTepsain [di; dy], TO aBTOKOpEIIAILis:

a) BIJICYTHS;

0) 30HA HEBU3HAYECHOCTI;

B) IIPUCYTHS;

I') MOXHA BU3HAYUTH HAOJIMIKEHO.

16. Ha ckinpku BiICOTKIB 0OpaHi (paKTOpH XapaKTepHU3yIOTh
MOJIEJb, SKIO KoeilieHT nerepminaiii qopisHoe 0,68:
a) 32 %;
0) 68 %;
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B) 0,68 %;
r) 0,32 %.

17. Koediuient nerepminaiiii 0,95 — e o3Hayvae:
a) (¢aktopHa 3MiHHA Ha 95 % 3aneXuTh B pe3yJbTaTUBHOI 1 HA

5 % BiJ IHIIIKMX BEJIMYMH, HE BPaXOBaHUX Y MOJIEIII;

0) pe3yJbTaTUBHA 3MiHHA Ha 95 % 3a51eKUTh BiJ (PAaKTOPHUX 1

Ha 5 % BiJl IHIIUX BEJIMYUH, HE BPAXOBAHUX Y MOJIEJI;

B) TICHUM NpsIMUM JTIHIAHUM 3B’ SI30K;
r) TICHUI 0OCpHEHUM JIIHINHUM 3B’ SI30K.

18. CtyneHi BUIBHOCTI kputepito dDimmepa sl NepeBIpKU PiBHS

3HAYYIIOCTI MapaMeTpiB MO, SKa JOCTIKYEThCA 32 JaHUMH 26
CIIOCTEPEIKEHB 1 3-X (HaKTOPiB, JOPIBHIOIOTH!

a) 261 3;
0) 221 3;
B) 291 3;
r)2214.

19. Sxmo po3paxoBanuii kputepiil JJapOina-¥Y oTcoHa nmoTparuisie

B iHTepBai [0; dl], To aBTOKOpESIIIS:

a) BIJACYTHS;

0) 30Ha HEBU3HAYEHOCTI;

B) MNPUCYTHS;

I') MOXHa BU3HAYUTH HAOJMKEHO.

20. MynbTUKOIIHEAPHICTD — 1IE:

a) 3MIHHICThH AUCHEPCIi BUIBHOTO YJICHA;

0) JiHIMHA 3aJ€KHICTh MK HE3aJIC)KHUMHU 3MIHHUMMU;
B) HEJIHIIHA 3aJIEKHICTh MK HE3aJIEKHUMU 3MIHHUMU;
') JiHIMHA 3aJIeKHICTh MK 3aJIC)KHUMH 3MIHHUMH.

21. Ha sikomy eTtami perpeciiHoro aHajizy BU3HAYAEThCA CTPYK-

Typa, popma Ta IIIIBHICTh 3B’ A3KIB:
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a) mapaMeTpUYHOMY;
0) KopemsiitHOMY;



B) BepudikaiiiiHomy;
r) TpoOJIIEeMHOMY.

22. O0uucnaeHHs JOCTOBIPHOCTI OIIHOK MapaMeTpiB, 10 BXOSITh
y MOJIeJib, BU3HAYAETHCA HA €TaIll perpeciiHoro aHamisy:

a) 1aeHTU]IKaIIHHOMY;

0) KopemsLiitHOMY;

B) BepHuQIKaIIHHOMY;

r) mapaMeTpU4IHOMY.

23. Sxuo po3paxoBanuii kputepii lapbina-YoTcona nmorparisie
B iHTepBal [4—d,;4], TO aBTOKOpEIALIIS:

a) BIJACYTHS;

0) 30Ha HEBHM3HAYECHOCTI;

B) IPUCYTHSI;

I') MOXHa BU3HAYUTHU HAOJIMKEHO.

24. [IpuiiHATTS T1IOTE3U B3a€EMO3B’ 3Ky, BUOIP 3arajJbHOIO BUAY
Mozen, crietudikailisg 38’ a3KiB y pIBHIHHSAX:

a) ¢dopmanizaniitHomy;

0) MOCTaHOBUOMY;

B) MapamMeTpUUYHOMY;

I) KOpeJsliiiHOMY.

25. O3Haka, siKa XxapakTepu3ye HacliIokK Jii pakTopa abo ¢akTo-
PIB, 3aJIeKHA 3MIHHA — 11€ 3MIHHI:

a) €K30TCHHI;

0) eHJOTeHHI;

B) (DIKTHUBHA;

I') JIAaTCHTHI.

26. O3Haka, siKka XapaKTepu3ye MPUINHU Ta YMOBH, SIK1 HEOOX1/1H]
JUIsl BAHUKHEHHSI IEBHOTO HACIIJIKY, [0 HE TIepe0yBae Mmij loro BIUIM-
BOM — II€ 3MIHHI:
a) €K30TCHHI;
0) €HJOTEHHI;
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B) JIATEHTHI;
r) (IKTUBHI.

27. EKOHOMIYHI BEJTMYMHHU, SIKI HE BXOASATh Y PIBHSIHHS perpeciii-
HHUX MOJIEJIEH, ajie BIUIMBAIOTh Ha 3aJIC)KHI 3MIHHI — 1I€ 3MI1HHI:

a) (IKTUBHI;

0) Hamepes] BU3HAUYCHI;

B) JIaroBi;

r') JaTEHTHI.

28. KareropiiiHi 3MiHHI, SIKI MalOTh AKICHI XapaKTEPUCTUKH, I
3MiHH1 O1HApHOTO THUITY — 1I€ 3MIHHI:

a) Harepe] BU3HAYCHI;

0) narosi;

B) JIATEHTHI;

r) (IKTHUBHI.

29. 3MiHHY, 3HaYEHHS SIKOi BIJICTA€ HA OJIUH a00 JIEKIJIbKA Mepio-
IB, — 1I€ 3MIHHI:

a) Jaros.i;

0) ¢ikTuUBHI;

B) JIATEHTHI;

I') €K30IEHHI.

ExonoMivyHa iHTepnperanisi perpeciiHoro aHaJisy

Hpuxkaan. 1. 311MCHUTH CTATUCTUYHY OIIHKY JUHAMIKH PO3BUT-
Ky OyJI1BEJIbHOI raity3i Y KpaiHu, IPOBECTU pErpeCiiiHMiA aHa13 Ta 3/11-
CHUTH SIKICHUN MPOTHO3.

AHaii3 AUHAMIKKA BBEJACHHS B €KCIUIyaTallil0 3arajibHOi IUIOIII
oynisens 3a niepiof Bi 2000 go 2016 pp. (puc. 1) Bka3ye Ha iCHyBaHHS
IBOX MEPI0/IIB, YIIPOJOBXK SIKUX Tally3b PO3BUBAJIACH MTO-PI3HOMY.

[Tepmmii nepiog — 1e nepiox 3 2000 o 2008 pp., sikuil MOXKHa
OXapaKTepU3yBaTH CTAOUTLHUM 3POCTAaHHSIM rajy3i, Ha 1110 BKa3ye Ju-
HaMiKka 11 OCHOBHMX MOKa3HUKIB (puc. 1 1 puc. 2).
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Puc. 1. /luHamika BBeJeHHS B €KCILIYyaTALIl0 3arajbHol
IO, THC. M?
Iloicepeno: noOyn0BaHO aBTOPAMM 34 JAHUMU' .

180 000,0 .
O6car
160 000,0 BUKOHAHUX
byaiBenbHUx
140 000,0 pO6iT, MJIH rpH
120 000,0 o6
- e car
100 000.0 peanizoBaHoi
' byaisenbHoi
80 000,0 npoAayku,ii,
MJTH. TPH.
000000 e e oo (OCHOBHI
3acobu
4
00000 byaiBHMUTBA
20 000.0 (Ha KiHeLb
' POKY), MJIH.
0,0 rPH.

20002001200220032004200520062007200820092010201120122013201420152016

Puc. 2. /IlunaMika 0CHOBHUX NMOKA3HUKIB OyHAiBeJIbHOI rajay3i

Jloicepeno: moOyI0BaHO aBTOPAMH 3a JaHUMHU®.

Hes3Baxkatouu Ha Te, 1110 TEMIHU IXHHOTO 3pOCTAHHS HE OYyJIM CTa-
JIMMH, CTIOCTEPIraJIoCh MaJIHHS 00CATY peaiai3oBaHo1 Oy 11BEIbHOI MPO-
nykiii 2005 poky it o0csry BuKoHaHux OyaiBensHux pooit 2002, 2004
poKiB (puc. 3), MPOTe iIXH1 3HAYEHHS MEPEBUITYBAIHN OJJUHHULIIO.

7O¢)iuiﬁHHﬁ caiit JlepxaBHoi ciayxOu craructuku Ykpainu. URL : http://
www.ukrstat.gov.ua.
*Tam camo.
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= e = ObcAr
BUKOHAHUX
byaiBenbHux
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peanizoBaHoi
byaisenbHol
NpoAyKLil

1,1

0,9

------ OcHoOBHi
3acobu
byaiBHMUTBA

0,7

0,5
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Puc. 3. /Ilunamika TeMniB 3pOCTAHHA OCHOBHMX NOKA3HUKIB
OyaiBeJbHOI raJjaysi
loicepeno: moOya0BaHO aBTOPAMHU 3a JaHUMK.

Tax, 17151 3arajibHOI IUIOIIII BBEICHOT B €KCILTyaTAaIliIo I TTOKa3HUK
y cepenabomy ctaHoBuB 1,08 & 0,06, a cepeaniil piunuii mpupict — 652,67
+ 142,82 TUC. KB METPIB; 11 OCHOBHUX 3ac001B Oy miBHuIITBa— 1,17+ 0,11,
cepenHii praynuit mpupict — 4104,78 + 1787,11 MiH rpH; 11 KIJTBKOCTI
oymiBenbHUX MmianpuemMctB — 1,09 + 0,04 12731,38 + 432,69, niisa o0csry
BUKOHAHMX OyaiBebHUX poOiT— 1,24 £0,1616223,31 £2257,25 MIIH IpH;
g o0csAry peanizoBaHoi OyaiBenbHOI mpoxykmii — 1,34 + 0,15 1
14387,78 = 4170,07 maH rpH BianosigHo (tadum. 1). ITicas 2009 poky, B
SKOMY B1I0YJIOCS pi3Ke MaiHHS YCIX MMOKA3HUKIB, KPIM OCHOBHHUX 3aCO01IB
BUPOOHUIITBA, PO3IIOYABCS IPYTUI NEPIOA, SIKUH MOKHA OXapaKTepU3y-
BaTH SK MEPIOJ] 3pOCTaHHS 1 BIIHOBJIEHHS! OCHOBHUX MOKA3HUKIB Oy IiBe-
JHHOI Tally3l, MpoTe BiH OyB HecTaOUTbHUI. Xo04a cepeliHl TEMIH 3pOcC-
TaHHs (KpIM KUIBKOCTI OyAIBEJIbHUX MiANPUEMCTB) MEPEBUIIYBAIA OJIU-
HUITIO, TPOTE B TIEBHI POKHM 1X 3HAYCHHS OYJI0 MEHIIIe OuHUII (Tads. 1).
VY 1eit nepioj TaKokK 3MEHIIUIIUCS CEPEAH] MPUPOCTH 32 PiK MOPIBHSIHO
3 nornepeaHiM nepiogoM. KuibKicTh Oy1iBETbHUX MIATPUEMCTB B3arai
IpOsIBWIIA TEHJACHIIIO 0 iX 3MeHlIeHHs. [IpoTre nuHamika po3BUTKY

9TaM caMo.
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OyniBenbHOI ramy3i ynpoaoBx 2010—-2016 pokiB He Oyie BUTIISINA ONTH-
MICTHYHO, SIKILIO BpaxyBaTu 3pocTaHHs Kypcy nosapa CIHIA 1 3Bectu 00-
CSIT BUKOHAHUX OyiBEIbHUX POOIT, 00CAT peali3oBaHO1 MPOIYKIIIi 1 OCHO-
BHI 3aCO0H OYJIIBHMIITBA JI0 ITI€T TPOIIIOBOI OJIMHHUII.

Taomuns 1

CepeaHi npupocTH Ta cepeaHi TeMIU 3POCTAHHS OCHOBHHMX
NMOKA3HUKIB OyaiBesibHOI raaysi B mepioa 3 2000 10 2016 poxu

OCHOBHI MOKa3HUKH
OyniBeIbHOI rajysi

2000-2008 2009-2016
... . .o cepeaHi TeMIu
cepeniii cepeaHi TeMIu cepeniit IPOCTAHES
npupict 3POCTAHHS npupict (2010-2016)
3a pik 3a pik

YIPH | Y A0

Y IPH | Y 10JL.

OO6csr BUKOHaHUX Oy-
JiBEJILHUX PpOOIT, MIIH
I'pH

6223312 | 1,24+ 1,24

257,25

0,16 +0,16

3426,49+320 | 1,11+ 0,96
8,25 0,18 +0,27

OO6csr  peanizoBaHOi
Oy/iBEeIbHOI TPOIYK-
11i{, MJTH TpH

14387,78+ | 1,34+ 1,34+

4170,07

0,15 0,16

9965,93+477 | 1,11+ | 0,97+
1,20 0,13 0,25

OcHoBHi 3aco0u OyiB-
HUITBAa  (HANPHKIHII

4104,78+1 1,17+ 1,17

1408,81+£337 | 1,05+ 0,92

787,11 0,11 +0,11 4,07 0,17 +0,26
POKY), MJIH I'pH
Kinpkicts  OyniBenb- 2731 38+ -
HHUX MITPUEMCTB, 432’69 1,09 +£0,04 1233,21+165 0,99+ 0,16
OJIUHHUIIE ’ 4,83
BBe;[eHHﬂ B E€KCIUTya- 652,67+ 432334352,
Talio 3221raan01 142,82 1,08+0,06 06 1,07+0,14

IUIOII, THC. M

Jloicepeno: po3paxoBaHo 3a JaHUMHC,

=== 06cAr
BMKOHAHMX
byAiBenbHUxX
pobit
Ob6car
peanizoBaHoi
byaisenbHoi
npoayKuii
----- OCHOBHi
3acobu
byaisHMUTBA

ANN1_INNY _INND _INNA_INNLC _INNL _INNT _INNO _INNO_IN1N_IN11_IN1I _IN1D IN1A INIC _INI1C

Puc. 4. lunamika TemMniB 3pOCTAHHS OCHOBHUX NMOKA3HUKIB
OyaiBeJIbHOI rajaysi, Bupasxkenux y gojgapax CIIA
Jlicepeno: mobyn0BaHO aBTOPAMH 34 JaHUMH' ..

10 Tam camo.
11 Tam camo.
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IHapHi koedinieHTH KOpeasiuii

Taboaung 2

IMoxka3Huku

Kypc rpuBHi moao
nosapa CLIA

OO0csr BUKOHAHUX
OyaiBeIbHHUX POOIT

O0csr peanizoBanoi
OyaiBeIbHOT MPOXYKIIil

OcHOBHI 3ac00u
OyaiBHULITBA

KinbkicTh OyaiBejbHUX
NiANPHEMCTB

Inpexc peanbHol
3apo0iTHOI IJIaTH

Cepenns 3apodiTHa
njiara

JOMOrocnoaapcTns

CykynHi pecypcu
3arajbHa miona

Kypc rpusni
moxo  Jo-
napa CIIIA

O0csr BUKO-
HaHUX Oyxi-
BEJIIBHUX PO-

oiT

1,00

OOGcsr  pea-
J1130BaHOI
OymIiBeNbHOI
IPOAYKIIi

0,62

0,97

1,00

OcHoBHI 3a-
cobu BUPOO-
HUIITBA

0,59

0,88

0,91

1,00

KinbkicTh
OyniBenb-
HUX MiANpH-
€MCTB

0,13

0,69

0,63

0,64

1,00

Innexc
peanbHo1
3apo0iTHOT
I1aTu

—0,53

0,34

—0,43

—0,47

0,13

1,00

Cepenns 3a-
poOiTHa
iaTa

0,85

0,86

0,92

0,91

0,43

0,54

1,00

CykymnHi pe-
CypCH JOMO-
rocro-
J1apCTB

0,79

0,89

0,94

0,95

0,50

0,54

0,99

1,00

3araipHa
oA

0,45

0,87

0,88

0,67

0,53

-0,30

0,72

0,74 | 1,00

Jrcepeno: po3paxoBaHO aBTOpaMU 3a JaHUMU

12TaM caMo.
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Sk BuHO 3 TaOnmI 1, cepeHi TEMITM 3pOCTAaHHS [TUX MOKAa3HUKIB
y IbOMY TIE€pi0A1 MeHIe oguHuIll, mounHaoun 3 2011-2012 pokis Bia-
OyBajoCh pi3Ke iX 3MeHIIeHHs (puc. 4) 1, Maii’ke JOCATHYBIIM KPU30-
Boro 3HaueHHs 2009 poky, B 2016 poriii 11€it mpoliec 3yImMHUBCA.

JIns mopanbIIoro aHasidy 3acTOCOBYEMO €KOHOMETPHUYHI Me-
Toau. Matpulis mapHuX Koe(diIlieHTIB KOpessiii Mmokasye, 10 BBe-
JICHHSI B €KCILTyaTallilo 3arajibHoi ILIOII KOPEIIEThCS 3 00CITOM BH-
KOHaHMX OyiBeNbHUX poOiT (KoeditieHT kopensiii 0,87), o6csarom pe-
aiizoBaHux OyniBenbHUX poOiT (0,88), ocHOBHUMM 3aco0amu Oy AiBHU-
utBa (0,67), cepennboro 3apo6iTHOIO miatoro (0,72), CYKyITHUMH pecy-
pcamu nomorocnonapcts (0,74) (tada. 2).

BBeneHHs 10 po3risiay odiliitHOro cepeHhOPIYHOTO KypCy IPUB-
Hi, gonapa CIIIA, inaekcy peanabHOI 3apo0ITHOI TJIaTH (10 momepe-
HBOTO POKY, %), cepeHboi 3apo0iTHOT IJIATH B PO3PaXyHKY Ha OJTHOTO
IITATHOTO TpaIliBHUKA, CYKYITHHX PECYPCIB Y CEPEAHHOMY 3a MICSIIh B
PO3paxyHKy Ha OJHE TJOMOT'OCIOAapPCTBO HAMU 3pO0JIEHO 3 METOIO J0-
CJIIIPKEHHS] MOKJIMBOTO BILTUBY Ha Oy IIBEJIbHY raidy3b MOKAa3HUKIB, SKi
dbopmyroTe monuT. OCKIIBKM 3ap0o0iTHA IJ1aTa B YKpaiHi CTAHOBUTH
MOCTIMHY YaCTKy B 3arajbHUX J0X0JIaX HACEJICHHS, TO B MOJIEJIb, 3 ME-
TOI0 YCYHEHHS MYJbTHUKOJIIHEAPHOCTI, BKIIFOYEHO JIUIIIE CEPEHIO 3apO-
OITHY IJIaTy.

[ToGynoBaHna Mojiesib (MOZIE€Nb 1) Mae BUTIIS:

Y =6483,53 - 2,18-X1+ 0,04-X>—0,10-X3+ 0,05- X2+ 1,93 X5,
ne ¥ — BBElICHHS B €KCIUTyaTallito 3arajbHOi IJIOIII, THC. M2,

Koediuient nerepminamii (R? = 0,89) Tta xpurepiii ®imepa
(F = 18,44) Bka3zy1oTh Ha Te, 10 MO/JIEJIb € aJICKBATHOIO 1 MAa€ TapHi Mo-
SICHIOBaJIbHI BIacTUBOCTI. [IpoTe nipu piBHi 3HauymocTi 0,1 psig koedi-
I[IEHTIB € He3HAUyIUMH (Tad. 3, puc. 5).

[{e MOkHa TOSICHUTH HASIBHICTIO B MO/IEJI1 MYJIbTUKOJIIHEAPHICTIO
(BIIIMBOM Kypcy rpuBHI Ha 1H11 (paktopn). [Ilo0 ycyHyTH 11el HEeJoMTiK,
BHUPa3UMO (PaKTOPH, IO BUMiPIOIOTHCS B TPOIIIOBUX OJAUHUIIAX, Y T10J1a-
pax CIIIA.

VY pe3ynbTaTi oTpUMyeEMO MOAENb (MOAENTD 2):

YV=6573,58+0,21-X2—-0,95-X3 + 0,02-X4 + 21,29 X5
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CraTucTu4Hi xapakrepucTuku mogedi 1

Tabomums 3

Koediui- | t-cratuc- P-3na- Huzxns Bepxms
dakTopu CHTH THKA qennst MeKa MeKa
90,0 % 90,0 %
Y — nepeTuH 6483,53 6,11 0,00 4577,00 8390,06
X1 — odinidHuiA cepen-
HBOPIYHUI KypC TPHUBHI -2,18 -1,17 0,27 -5,52 1,16
(3a 100 monapir CILIA)
X2 — olcsr peainizoBa-
HOT Oy/iBEJIbHOI MPOTY- 0,04 1,57 0,15 -0,01 0,08
KIIii, MJTH TPH
Xs — ocnoni sacobm | 4, 1,99 0,07 0,19 0,01
OyIIBHULITBA, MJIH I'pPH
X4 — KUIBKICTH OygiBe-
JIBHUX MiTPUEMCTB, 0,05 0,70 0,50 -0,07 0,17
OJMHUILIb
X5 — cepenus 3apodiTHa | 4 g 1,00 0,34 155 5,40
iarta, rpH
Jloicepeno: po3paxoBaHoO aBTOPAMM 34 JaHUMU S,
Koedimienr nmerepminamii (R? = 0,91) ta kpurepiii ®imepa

(F =29,81) Bka3zyroTh Ha Te, 1110 MOJIEIb € aJIEKBATHOIO 1 MA€ TapHi MO-
SCHIOBAJIbHI BJIACTUBOCTI. SIK BUJIHO 3 Ta0IMII 4, B IIIJIOMY CTAaTUCTUYHI
XapaKkTepPUCTUKU MOJEN1 3HAYHO MOKpamuiaucs (puc. 5). 3ayBaxumo,
110 B MEPIIiH 1 APYT1d MOJETAX KOePILIEHT NpH 3MIHHINA X4 € HE3HAUY-
muM. L{e Bka3ye Ha Te, 10 KUIbKICTh Oy 1IBEIbHUX MIMPUEMCTB HE Ma€e
CTaTUCTUYHOTO BIUIMBY HA BBEJICHHS B €KCILTyaTaIll0 3arajibHO1 IIIOIIII
1 B MOJIaNbIIOMY 1Ie¥ (paKTOp 3 MOJAEI1 MOKHA BUITYUUTH.

AHali3 Oynb-sSIKOTO pUHKA Ma€ BKIIIOYATH JOCHIIKEHHS B3a€-
MO3B’SI3KY LIHU MPOAYKIIIi Ta MONuUTy 1 npomno3utii. Odiiiiina cratuc-
TUKA HE HABOJUTH JIAHUX CTOCOBHO I[1HU KBaJAPAaTHOI'O MeTpa Oy/IIBeb
YOPOJIOBXK JOCIHII)KYBAaHOTO mepioay. s OIIHKK IbOTO MOKa3HHUKA
HNOJIIMMO O0CAT peaji3oBaHOi OyIiBEIbHOI MPOAYKIIi, BUPAKEHY B
IPOILIOBUX OJIMHUIISAX, HA BEIMYMHY BBEJICHOI B €KCILTyaTaIll0 3aralb-
HO1 rtoni. o BemnunHy Ha3BEMO OIIHKOO BapTOCT1 KBAJPATHOTO Me-
Tpa OyaiBesb 1 OyJieMo 1i BUpaXaTu B TPUBHSX 3a KBaJPAaTHUI METP
(a00 momapiB CIIIA 3a kBaapaTHUN METP).

13 Tam camo.
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CraTCTHYHI XapaKTePUCTHKH MOJeJIi 2

Tab6mums 4

Koediumien- | t-cratuc- | P-3Ha- Huwknst | Bepxus
dakTopu ™ KA — MeKa MeKa
90,0 % 90,0 %
Y — nepetuH 6573,58 7,44 0,00 4998,81 | 8148,35
Xy — obcsr pea-
Ji30BaHO1  Oyi-
BEJILHOI MPOJIyK- 0,21 4,02 0,00 0,12 0,30
mi, MJIH JOJ.
CIIA
X3 — OCHOBHI 3a-
COOM' OYMIBHHI- | g 648 | 000 | -1.21 -0,69
TBa, MIH JOJ.
CIIA
X4 — KUIBKICTD
OyAiBeIIbHIX 0,02 0,43 0,68 | -0,05 0,08
i IPHEMCTB,
OJIMHUIIb
X5 — cepenHs 3a-
poOiTHa TUIaTa, 21,29 6,82 0,00 15,73 26,86
noa. CIITA

IDicepeno: po3paxoBaHO aBTOpAMU 3a JAHUMH .
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Puc. 5. I'pagixm moaedi 1 i moaeJti 2 (BBeIeHHSI B €KCILIyaTa-
il0 3araJbHOI IJIOII, THC. M2)

IDicepeno: noOyn0BaHO aBTOPAMM 3a JAaHUMU ™,

14
Tawm camo.
15
Tam camo.

5

225



20000

e= «= BapTiCTb KB.
MeTpa, A0.

15000

10000

BapTicTb KB.
MeTpa, rpH.

5000

-— = = ey - em
- am -_— e e -~~
- an o= o == - e

0
200N020012002200A20NA2005200A200720NR20NA2N01N2N112012201320142018201A

Puc. 6. /IluHamika OmiHKH BapTOCTI KBAaJAPAaTHOI0 MeTpa
OyaiBesib
Jloicepeno: noOyn0BaHO aBTOPAMHM 3a JaHUMU P,

Sk BumHO 3 Tpadika (puc. 6), MHaMIKa OIIIHKK BapTOCTI KBaapaT-
HOTO MeTpa Oy/iBeJib Ma€ YiTKO BUpakeH1 JIB1 TeHeHIlii. [lepiry B me-
pioza 3 2000 o 2009 pp. V ueit nepioa BigOyBaioCch NOCTYNOBE, MalkKe
3 OJJHAKOBMMM TE€MIIaMH, 3POCTaHHS JIOCII)KYBAHOTO MTOKAa3HUKA, BU-
PaXEHOro SIK Y HaI[lOHAJIbHIN BaltOTI, Tak 1 B nonapax CIIA (B cepen-
HeoMy 1,22 1 1,24, BignoBigHO). Y Apyromy nepiofi COCTEPIraeTbes
SIK HECTaOUThbHICTh JWHAMIKHA, TaK 1 3MEHIICHHS TEMIIB 3POCTaHHS
(B cepennboMy 1,06 10,90 BianoBiaHO). BBiBIIM LieH pakTop, OTPUMYEMO
TaKy MoJiesib (MoJienb 4):

Yy =7355,38—-2,35- X1+ 0,39-X>—0,71- X3+ 17,83 - Xas.

L{st MoAens Ma€ TapHi CTAaTUCTUYHI OLIIHKH (Ta0J1. 5), KoepilieHT
netepminaiii nopisHioe 0,93, kputepiit dimepa — 40,36, yci koedirrie-
HTHU € 3HAYyIIUMHU.

Ha puc. 7 300paxkeH0 cTaTUCTUYHI AaH1 1 Tpadiku, sIKi TIOCTPY-
I0Th MOJIeNTb 3 1 MoJienb 4 (MoAeib 3 — 11e MOJIC/b, SIKa aHAJoT14Ha MO-
neni 4, B AK1i (pakTopu MpeCTaBieHl B HAalllOHAIBHIM BaJIIOTI, ii aHaTi-
TUYHUI BUPA3 MU HE HABOJIMMO, OCKUTBKH, K OYJIO BXKE BKa3aHO BUIIIE,
B Hill IPUCYTHS MYJIbTUKOIIHEAPHICTD, KA MOTIPIIyE CTATUCTUYHI OI1i-
HKH KOe(]illI€HTIB).

e Tam camo.
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CraTuCcTH4YHI XapaKTePUCTUKH MoeJTi 4

Tab6muis 5

Koedi- | t-cratu- | P-3na- Huanst | Bepxus
Paxropun iEHTH | cTHKA | YeHHA Vewa ieaa
" 90,0% | 90,0%
Y — nepetuH 7355,38 18,95 0,00 6663,72 | 8047,05
X1 BAPTICTR KB MC- | 534 | 503 | 007 | 441 | 028
Tpa, A0J1.
X2 — o0cHr peanizoBa-
HOT Oy/iBEeIBHOT TPO- 0,39 4,04 0,00 0,22 0,56
TYKITii, MJTH JTOJ1.
X3 — OCHOBHI 3aco0u
OylIBHUIITBA, mioa | 0,71 -4,14 0,00 —1,01 -0,40
JOJ1.
Xa— cepemns 3apo0i- | 1793 | 551 | 000 | 1206 | 23,60
THA T1J1aTa, J0JI
Jloicepeno: po3paxoBaHO aBTOPAMH 34 JaHUMUL'.
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10000 eee Mopgenb 3
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8000 CrnocTtepex
7000
6000 — = =Mogenb 4

5000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Puc. 7. I'padgiku moaeJti 3 i moaeJi 4 (BBeleHHSI B eKCIJIyaTa-
1ilo 3araJbHOI 10|, THC. M?)

IDicepeno: moOynoBaHO aBTOpaMU 3a JaHUMU .

18

Amaumi3 rpadikiB oKa3ye, 0 MOJIENb 4 Kpalle Onmucye JOKPU30-

BU TIEP10/1, @ MOJIEIIb 3 — MICIAKPU30BUH TIepio. 3 [IbOTO MOXKHA 3pO-
OUTH BHUCHOBOK, II0 YYaCHUKU PUHKY B JOKPU30BUM MEpiojl OLIbIIE
OpIEHTYBAJIMCh HA 1IHU, BUPAXEHI B J0JIApOBOMY eKBiBajeHTI. [licis

2009 poky, Koau BIiAOYyJIOCS 3HEIIHCHHS HAIlIOHAJIBHOI BaJIIOTH,

17
Tam camo.
18
Tam camo.
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peanbHl JOXOJU TPOMAJIsiH MOoYald 3MEHITYBAaTUCh, YYACHUKUA PUHKY
CTaJI OPIEHTYBATUCh HA I[1HU, SIK1 BUPAXKEH1 B TPUBHSIX.

[IpoBeneHut anami3 1a€ MOXKJIMBICTh 3pOOUTH Taki BUCHOBKU. Ha
cTaH OyJIBHUIITBA B YKpaiHi 3HAYHUI BIUIMB MAIOTh: CEPEAHBOPIUHUN
KypC T'PUBHI 1I0I0 IHO3EMHUX BAIIOT, 0OCAT peali30BaHOi Oy 11BEIbHOT
MIPOJYKIlii, OCHOBHI 3ac00M OyJIBHHUIITBA, CepeaHs 3apoOiTHA IjIaTa B
PO3paxyHKy Ha OJIHOTO IITATHOTO MpalliBHUKA, BAPTICTh KBAJAPATHOIO
MeTpa OyxaiBenb. KinbkicTh OymiBEIbHUX MIANPUEMCTB CYTTEBOTO
BIUIUBY He Mae. Ha 1nipomy ertami 301IbIIEHHS BapTOCTI KBaJAPAaTHOTO
MeTpa xuTiaa Ha oauH nonap CIIA nmpu3BoauUTh 10 3MEHIIIEHHS BUPOO-
HUIITBA B Oy/IBEINIbHIM raiy3i B cepeiHboMy Ha 2,34 + 2,06 kBaipaTHUX
MeTpa. 30UIBIIIEHHS CepeIHbO1 3apo0iTHOI Iath Ha oauH goaap CIIA
MPU3BOJAUTH 1O 30LIBIICHHS BBEJCHHS B EKCIUTyaTallilo 3arajibHOi
ol Ha 17,83 £ 5,76 kB. metpa (Tabdin. 5). 30unbmieHHsT OPIIIAHOTO
KypcCy IpuBHI1 10 iHO3eMHMX BamtoT Ha 1 monap CILIA nmpuszBoguTh 10
3MEHIIICHHS B cepeiHboMy Ha 2,18 + 3,34 kB. MeTpa (Tadm. 3). Kpuszosi
SIBHIIIA B €KOHOMIII], a caMe 3HCI[IHSHHS HaIllOHAJbHOI BaJIIOTH, 3MECH-
IICHHS peajlbHUX JOXOIIB TPOMAJISIH, 3aKPUTTs OaHKIB, IPU3BEIU 110
3MEHIICHHS IHBECTHUIIIH y OyAiBEIbHY raiay3b, MalIHHS MMOMHUTY 1, SIK Ha-
CHIO0K, MaJiHHs 00csTiB OyniBHULTBA. Tak, y mpaiii [3] BKa3zyeThcs, 0
OCHOBHOIO TTPUYHUHOIO, 3 K01 OYJIBHHUIITBO TUMYACOBO MPU3YITMHEHO
a00 3aKOHCEPBOBAHO, € BIACYTHICTh (PiHAHCYBaHHS. 3HAYHUI 3HOC BU-
poOHMYUX (HOHIB OyAIBEIIBHUX MIJNPUEMCTB BILJIMBAE HA 3POCTAHHS
co0iBapToCTi OyniBEIBHOT MPOAYKIIL 1, IK HACHIIOK, TPU3BOAUTH 10
30UIBIIIEHHS BAapTOCTI 1 CKOPOUEHHS IUIATOCIIPOMOKHOTO TOMUTY Ha
HbOro. OHOBIIEHHSI BUPOOHUUMX (POHIIB NOTPpEeOy€e MOJATKOBUX KOIII-
TIB, SIK1 HE UAYTh O€3MocepeIHbO Ha Oy AIBHUIITBO. Came 1IUM MOSICHIO-
€ThCS B’ €MHE 3HAYCHHS KOoe(illieHTa 32 OCHOBHUMHM 3aco0aMu Oy/1iB-
HUIITBA B MOOYAOBAHUX MOJICIIAX.

OpHiero 3 1uied moOya0BM MaTeMaTUYHUX MOJEIeH €KOHOMIid-
HUX TIPOIIECIB € 3A1MCHEHHS Ha iX OCHOBI MPOTHO31B. OCOOIUBICTH I0-
OyJIOBaHUX 1 AOCIIPKEHUX BUIIE MOJIENICH MOJISITaE y TOMY, 1110 Ha iX-
H1A OCHOBI Ba)KKO 3/1MCHIOBATH MPOTHO3M, OCKUIBKU ISl IIbOTO HEOO-
X1JTHO CIPOTHO3YBAaTH CIOYATKY €HIAOTCHHI 3MiHHI, SIKIIO 1X 3HAYCHHS
Hamepes HeBigoMe. Y pe3ylbTaTi IbOI0 BUHUKAE HEOOXiAHICTh Oy Iy-
BaTH «IPOTHO3U HA TIPOTHO3AX.
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OmHUM 13 IPUIYIIEHD MO0 MOITYKY MPOTrHO3HUX 3HAYEHB € 30epe-
YKEHHS TEHJICHITIH, 1[0 MOKHA TOSICHUTH, 30KPEMa, IHEPTHICTIO EKOHOMIY-
HUX nporieciB. OHIEO 3 MOICTICH TPOTHO3YBaHHS, 110 BUKOPHCTOBYIOTh-
Csl Ha TIPaKTHIII MiJT Yac 30epeKeHHs TEHACHIIHN, € MOJIeb TPEH 1A, B SKIH
3aJICKHOI0 3MIHHOIO BHUCTYMA€E JIOCHIPKYBAaHUM TOKa3HUK, a HE3aJIeK-
HOIO — 9ac a00 HOMEp CIOCTEPEKESHHS IhOT0 MOKa3HUKA. TaKuM YMHOM,
TPEHI0BA MOJIE/b — 116 MAaTEMAaTUYHUIA ONMUC TUMYACOBO1 TeHeHlli. [Ipo-
BEJICHE JTOCIIPKEHHS BKa3ye Ha ICHYBaHHS JIBOX TEHACHIIIN y OyaiBeNIbHIN
rajysi, TOMy JIOT1YHO OyayBaTH TPEHIOBY MOJEIb Ha CTATUCTUYHUX J1a-
HuX Apyroro nepioay (2010-2016 pp.). [IpoTe Mana KiTbKICTh CLIOCTEPE-
KEHb TIPU3BEE 0 HU3bKOI CTATUCTUYHOI SIKOCTI MOJIENI 1, SIK HACHIJIOK,
nporuo3u OyayTh HeedekTusHi. [1[00 ycyHyTH 11e# He10IiK, HaMU TO0Y-
JI0OBaHa MOJIENb Ha JTAHUX 32 BECh JIOCIIDKYBAaHUH TIEPi0/, aJie IIPH IbOMY
BBEJICHO J1B1 (DikTUBHI 3MiHHI. 3MiHHA D1 HaOyBae 3HaueHHs 0 y TOKpH-
30BUM Tiepion 1 3HaueHHs | B iHmui. 3miHHa D, HaOyBae 3HaueHHs 1 B
KpH130Bi pokH 1 3HaueHHs 0 B ycix iHmmX. [Io0ynoBana Ha OCHOBI IILOTO
MO/JIeTh MAa€ BUTJISII;

V' =4375,89 + (652,67 — 220,33-D1)-t — 580,22 D, — 1748,67-D»,
1e ¥V — BBeJIeHHS B €KCILTyaTallilo 3arajibHoi IUIOIIII, THUC. M2

t — HOMEpP coCTEPEKEHHS.
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Puc. 8. TpenaoBa Mmoae/ib Ta NPOrHO3H

Iloicepeno: noOya0BaHO aBTOPAMM 3a JaHUMU Y,

19 Tam camo.
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Kputepit ®dimepa craHoButh 66,95, koedillieHT aeTepMiHaIlii
nopiBaroe 0,96, M0 BKa3ye Ha aJIEKBaTHICTh MOOYAOBAHOI MOJACHII Ta
SKICHI il CTaTUCTUYHI BIaCTUBOCTI. Ha 0CHOBI 111€1 MOAEI1 TOOYJ0BaHO
MPOTHO3 PO3BUTKY OyaiBHUIITBA B YKpaiHi Ha niepiog 2018-2019 pp.
(puc. 8, Tadm. 6).

Tabnuis 6
IIporHo3Hi 3Ha4YeHHSI BBEACHHS B €KCILIYATALII0 3arajbHOI
o, Tuc. M? (po3paxoBano Ajis piBHg 3HavymocTi 0,1)

Toka3HUK 2018 pik 2019 pix
30cpencenia 10261,33 + 857,79 10693,67 + 911,31
KpU3HU
IlpumuHenHs 12010 + 755,5 12442,33 + 815,35
KpU3H

Jlocepeno: po3paxoBaHO aBTOPAMH 33 JAHUMHU Y,

[Iporuo3 nmokasye, 110 i 4ac 30€peKeHHS TEHIEHIIH BapTO OYi-
KyBaTH MOAAJIbIIE TTOCTYIOBE 3pOCTaHHS BUPOOHUIITBA B OyAiBEIbHIMI
rampysl.

Bucnosexu. He3Baxkaroun Ha eKOHOMIYHY HECTaOUIBHICTh B YKpa-
iH1, OyZlIBeJIbHUI PUHOK MPOJIOBKY€E HAPOIIyBaTH cBOi obopotu. Ilpu
bOMY OyJiBENbHINA raiy3i mpuTaMaHHl psll MpoOIeM, Kl HEOOXITHO
BUPILITYBaTH.

OpHiero 3 mpo0JIeM aHai3y Tally3l € BiICYyTHICTh SKICHOI, KOMIUIEK-
CHOI, JIOCTOBIPHOI 1H()OPMaIIIITHOT PO BCIX YYACHUKIB PUHKOBUX B1JHO-
cuH. CTBOpeHHs €uHO1 1HGOpMaIlli CUCTEMH MOXe 3a0e3neunTH 30ip,
CHUCTEMATH3alIII0 1 HAKOMMMYEHHS SIKICHO1, IOCTOBIPHO1 1H(opMaiii.

CTaTUCTUYHO JOBENICHO, 1110 3MEHIIICHHS KUIBKOCTI MIMPUEMCTB
HE Ma€ HETaTUBHOTO IJIMBY Ha Oy/IBEJIbHY rany3b y nuiomy. [Ipuunnu
TaKOTO SIBUIA MOTPEOYIOTh MOAATBIIOTO JTOCTIKEHHS.

Haii6inb111 mpo06sieMHOI0 1 BaromMoro y Oy 1iBeJIbHUN rajly31 Ha Cho-
T'OJIHI € 1i (piHaHCOBA CKJIa0Ba. HU3bKa MIaTOCIPOMOKHICTh OKYTIIIIB,
BIJICYTHICTh CTaOIIbHUX JOXO/I1B, 3MEHIIICHHS KYIIBEJIbHOI CIIPOMOK-
HOCTI, 3aKpUTTS OAHKIB, 3HEIIHEHHS HAIlIOHAJILHOI BAJIFOTH HEraTUBHO
BILUTUBA€ Ha TOMNMUT, ()iIHAHCYBAaHHSA 1, BIAMOBIIHO, HA BUPOOHUIITBO B

20TaM caMo.
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TOCHIKYBaHii ranysi. B ymoBax aedinuTy rponoBux MoTOKIB IiJIMH-
CaHH$ JOBIOCTPOKOBHUX JIOTOBOPIB HE € MOMKJIMBUM, 10 TAKOXX Ma€ He-
raTUBHUM BILIMUB.

Hpuxaan 2. [lodyayBaTu perpeciiiny MoJenb 3aJ€KHOCTI IPo-
MUCJTIOBOTO CEKTOpY YKpainu Bij (1IHAHCOBOTO 3a JaHUMHM TaOIuIIl 7.

Tao6murs 7

OCHOBHI MOKA3HUKH JiISIJILHOCTI EKOHOMIKH Y KpaiHu
3a 2001-2016 pp.

Poxnu Y X1 X2 X3 Xa Xs
2001 210,842 70,27 68,50 13,48 5,37 304,90
2002 229,634 | 125,43 108,60 20,44 5,33 370,33
2003 289,117 | 120,99 203,00 32,91 5,33 454,56
2004 400,757 | 196,95 321,30 35,01 5,32 589,63
2005 468,562 | 316,97 403,80 40,90 512 806,18
2006 551,729 | 561,13 492,80 55,72 505 | 1041,44
2007 717,076 | 599,40 754,30 82,24 505 | 1351,00
2008 917,035 | 926,09 883,40 99,31 5,27 | 1806,00
2009 806,55 880,30 | 1067,30 | 121,13 7,79 | 1906,00
2010 1043,11 | 942,09 | 1537,80 | 201,41 7,94 | 2239,00
2011 1305,31 | 1054,28 | 2147,50 | 298,02 7,97 | 2633,00
2012 1367,93 | 1127,19 | 2506,46 | 370,16 7,99 | 3025,00
2013 1322,41 | 1278,10 | 1676,97 | 638,34 7,99 | 3234,00
2014 1428,839 | 1316,85 | 2331,94 | 165,80 | 11,89 | 3476,00
2015 1776,603 | 1254,39 | 2171,59 | 303,79 | 21,84 | 4195,00
2016 2158,03 | 1256,30 | 2127,55 | 5090,33 | 25,55 | 5070,00
Cepenne 937,10 751,67 | 1175,18 | 473,06 8,80 | 2031,38

Jloicepeno: CKIAIEHO 3a TaHUMUZL,

Zloq)iuiﬁHHﬁ caiitr [lepxkaBHoi ciy:)xOu craructuku Ykpainu. URL : http://
www.ukrstat.gov.ua.

Odiniitanii caiit Hamionanenoro 6anky Ykpaiau. URL : http://nbuportal.bank.-
gov.ua.

Odiuiiinuit caiit HamionanbHOT KOMICIT, IO 3[1HCHIOE JIep>KaBHE PETYIIOBAHHS Y
chepi puHkiB ¢inancoBux mnocayr. URL : http://nfp.gov.ua/content/rzviti-
nackomfinposlug.html.

Odimiviamii  caitt CiTtoBoro ©6anky. URL :
country/russia.

http://www.worldbank.org/ru/-
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3a 70MOMOTO BUPOOHUYOTr0 MeToy po3paxyHky BBII nmpoana-
Ji3yeMO €KOHOMIUHE cepenoBuine Ykpainu. 2017 poxy maiike 53 % y
cknaai BBIT 3aliMaroTs 4oTupu no3uitii. Jligepom € moaaTku Ha NpoayK-
™ (15,86 %), 3BijicM BUIUIMBAE, 110 CIOKUBAHHS IEPEBAXKae€ Haj
BUPOOHMYMMHU (PYHKIISIMHU Yy KpaiHi. 3HAYHUMN MMOJATKOBUM Tsrap Hece
KIHIIEBUN CIIOKHMBAY, KyIiBeJbHA CIPOMOXKHICTh SIKOTO Ha ChOTO/IHI
CyTT€BO 3MeHImacs. buteiy yactky BBII cranoBUTE oniToBa Ta po3-
piona toprisis (14,13 %). Ha sxainb, choroani nepepoOoHa MpOMUCIIOBICTh
VYkpainu 3aiiMmae surie TpeTro no3uilito 1 1e aurie 12,39 % BBII. Ykpaina
CTBEP/IKYETBCS SIK CLIILCHKOTOCTIONAPChKa KpaiHa (CUIbCHKE, JIICOBE Ta
puOHE TocmoAapcTBO Jmie Ha 2,16 % MeHI 3a nepepoOHy MPOMUCIO-
BicTh) BijicoTok BBII Bif niboro Buay misibHOCTI cTaHOBUTH 10,23 %.

Sxio mopiBHioBaTu curyailiro 3 2008 pokom (10 ¢iHaHCOBOI
KpU31), TO TEepepoOHa MPOMHUCIIOBICTh 3aiMaia JIAUPYIOUY TMO3HIII0
(17,38 % BBII), Toprisns Oyna Ha apyromy mictii (13,85 %), TpeTro mo-
3UIII0 3aiiMalii nojaTku Ha npoayktu (13,34 %), 3aMukana 4eTBIpKYy
JAEPIB AISUIbHICTh TPAHCHIOPTY 1 3B’s3KY (9,18 %). 2008 poky cuibchbke
rocnojiapctio 3amano 6,87 % y BBII, a e 65,148 muip rpH, o Maiike
B I’ITh pa3iB MeH1e Bix piBHA 2017 poky (305,194 mapna rpH).

AHa3y04l MPOMHUCIIOBUI CEKTOpP €KOHOMIKH, HEOOXI1AHO 3a-
CTOCOBYBATH JIBa MiJX0/H, a CaM€, 3 OJTHOT0 OOKY, BU3HAaUYaTH (pakTopu
BIUIUBY Ha HHOTO (DIHAHCOBHUX BaXKEJIIB €KOHOMIKH, SIK1 BIUIMBAIOTh Ha
BeJIEHHS (DIHAHCOBO-TOCIOAAPCHKOI NISUTBHOCTI KOHKPETHOTO MIITPUEM-
151, 3 1HILIOTO — AOCIIUTU (PAKTOPH BIUIUBY Ha Pe3yIbTaTH BUPOOHUII-
TBa 31 CTOPOHU KIHIIEBOTO CcrokuBava. [lepiia MHOXXKMHHA perpeciiina
MOJIeJb ToOyJ0BaHa 3a cTaTucThuHUMHU gJanumu 2001-2016 pp., 1e eH-
JOTEHHY 3MiHHY BH3HAua€ pe3ysbTaT JISUIBHOCTI BUPOOHUYOTO CEK-
TOPY €KOHOMIKH, a caMe 00CSAT peanaizoBaHOi MPOMMCIIOBOI MPOAYKIIIi,
mip IpH (V).

Ex30reHHMMH 3MIHHUMHM € €JIE€MEHTH (PIHAHCOBOIO PHHKY, a
caMe: aKTHMBU KOMEPLIMHUX OaHKiB, MJIpJ T'pH (X1), 3araabHUM 00CsT
orepartlii GoHIOBOTO PUHKY, MIPA TPpH (X2 ), 3araapHui 00caT onepa-
Iill BAIFOTHOTO PUHKY, MIIpJ TpH (X3) 1 pakTop gacy (1), sxuit mae 6e3-
MocepeIHIN BIUIUB K Ha (PIHAHCOBUM, TaK 1 IPOMUCIIOBHI CEKTOPH
€KOHOMIKH, aJ)K€ BiJ 3aJIy4EHHsI KOIITIB y JISUIbHICTh CyO’ €KTIB MiJIM-
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PUEMHUIIBKO1 MISUTBHOCTI JO OTPUMAHHSI pe3yJIbTaTIB Bl HEl MPOXO-
TUTH TIEBHUI TPOMDKOK dacy (Tabdi. 7). [ToOymoBana MaTpuIlsd mapHUX
KO€(ILIEHTIB KOPEJISIii BKa3y€e Ha MpsIMY JIIHIAHY 3aJ1€XKHICTh MiXk ¢a-
KTOPHHUMH 1 pe3yIbTaTUBHUMHU O3HaKamu (Tad1. 8).

VYTpoaoBXK MIICTHAALSTH POKIB CEPETHbOPIYHUMN IPUPICT 00CSTY
MPOMUCIIOBOI TpoAyKuii ctaHoBUB 119,24 mnpn rpH. Ileét mpupict
BIJIHOCHUHM, HEOOX1JTHO BpaxOBYBaTH PI3KUM CTpUOOK 3pOCTaHHS MOKa-
3auKa 3a 2015-2016 pp., sskuif cupoBOKOBaHUM 1HGIAINHOIO CKIIAI0-
BOIO 00CSATOM pealli3oBaHOl IPOMHUCIIOBOI mpoaykiii (puc. 9).

Tabnuns 8
Matpuus napHux koe@iuieHTIiB Kopeasiiii Mik 00cArom
peasizoBaHOI NPOMMCJI0BOI NPOAYKIII Ta psAOM (paKTOpiB

IHoka3Huku Y X1 X2 X3 t

Y 1 0,9242 0,9218 0,6400 0,9748
X1 0,9242 1 0,9327 0,3871 0,9727
X2 0,9218 0,9327 1 0,3809 0,9418
X3 0,6400 0,3871 0,3809 1 0,5106
t 0,9748 0,9727 0,9418 0,5106

JDicepeno: po3paxoBaHO aBTOPOM 3a JAHUMH TaOIuIIl 7.
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IDicepeno: pospaxoeano agmoponm.
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JuHamika oOcsTy MPOMUCIOBOI MPOAYKIlIL BKa3y€e Ha 3MIHY OC-
HOBHOI TeHzaeHMii 1 2009 poky, TOMy B MOJeidb BBEICHO (PIKTHUBHY
3miHHy (D), saxa ¢ikcye BmiuB (¢iHaHcOBOi Kpusu. s moOynoBu
MOJIEJIl 3aCTOCYEMO piK-perpecito (rpedeHeBy perpecito). Bona nae
MOJIMBICTh PO3MEKYBATU OI[IHKM KOE(IIIEHTIB MOJIEJ1 32 HABHOCTI
MyJIbTHKOJIEapHOCTI. 1lo0ygoBaHa Mojenb Ma€e BUCOKUM KOEQIIIEHT
MHOKUHHOT Kopesiii (R = 0,9929), mo Bka3zye Ha TICHUM JIHIMHUN
3B’s130K M1k (hakTopamu. O0csar BupoOHuITBa Ha 98,59 % 3anexuth
BiJ1 (pakTOpiB Mojeni 1 aumie Ha 1,41 % Big iHmUX GakTopiB, BKIIOYA-
1oun cTroxactuany 3miHHy (R?= 0,9859). Pospaxosanuii kputepiii ®i-
mepa 140,04 3naunmuii (p = 6,38E-09). YV moneni BiACYyTHS aBTOKOpe-
asmis, cratuctuka JlapOina-Yorcona gopiBaioe 2,04 (du = 2.1). Haii-
OUTBII Pe3yIbTaTUBHUM € 3HaYeHHs IpeOHs 0,02, mpu sKoMy 3HAYCHHS
VIF menmi 10, a R? = 0,977. PiBHaHHS perpecii MaTHMe TaKuii BUTJIAL:

Y =30,7068+ 01779 X, +01537X, +01117X, —1331880D + 59,6236t . (1)

[ToGynoBaHa Moi€)Ib BKA3YE: SIKIIO aKTUBU KOMEPIIIMHUX OaHKIB
30UIbIIATRCA HA | MIIpA TpH, TO 0OCAT peani3oBaHO1 TPOMUCIOBOI ITPO-
AyKIIi 301IbIUTECA B cepennboMy Ha 0,1779 mipa rpH 3a yMOBH CTa-
J0cTi 1HIMX (aKTOPIB MOJIENI; SIKIIO 3arajJbHUN 00csr oneparliii (hoH-
JIOBOT'0 PUHKY 301IbIIATHCS HA | MITpA TpH, TO 0OCSAT peaii3oBaHoi Ipo-
MUCJIOBOT MPOAYKIIIi 30UTbIINTHCS B cepennbomy Ha 0,1537 mupa rpH
BIJIMOBIJTHO; SIKIIO 3arajbHUl 0OCAT oOmeparlii BaJlOTHOTO PUHKY
30UIBIIUTHCS HA | MIIpJT TPH, TO OOCST peaai3oBaHOi TPOMUCIOBOI ITPO-
aykiuii 3pocte B cepeauboMy Ha 0,1117 mapa rpa. Kpim Toro, BTpatu
B 00CATY peai3oBaHOi MPOAYKIIiT TPOMHCIOBOCTI B KPU30BUN MEPioA
U1sl YKpaiHu cTaHOBUIM y cepeanbomy 133,188 mupa rpH, a njopivxa,
Cepe/IHs IMHaMiKa IPUPOCTY BUPOOHMIITBA 32 MIICTHALSTH POKIB CTa-
HOBUTH 59,6236 mapa rpH. Lle npupicT 3Ha4HO MEHIINH 3a pe3ybTaT
JHIMHOTO TPEHly Ha pucC. 1, Ipu IbOMY JOCTOBIPHIIIHA.

[TopiBHSIEMO BIUIMB MOSICHIOIOUUX 3MIHHUX Ha 00CST TPOMUCIIO-
BOI IIPOAYKIIIT 32 TOMMOMOT'0I0 CTaHIapTU30BaHUX KoedilieHTiB (Oera-
koediiieHTiB) (Taba. 9). BianoBiIHO A0 pe3yJibTaTiB PErpeciiHOl MO-
7€l HaOIBIIMNA BIUIMB HA OOCST MPOMMCIIOBOI MPOIYKINI Mae yac,
aJpKe 3 4acOM BapTICTh KaIliTaly 3MEHITY€EThCA. ToMy /1S pI3HUX THIIIB
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I'POIIOBHX ITOTOKIB IOBMHHA 3aCTOCOBYBATUCS BiANIOBIAHA CTaBKa JAHUC-
KOHTYBaHHs ab0 KarmiTasizarlii.

Tabnuns 9
CranjapTus3oBaHi perpeciiini koeimieHTH nepumoi Moaei
Pimx-mapamerp X1 X2 X3 D t
0,02 0,1418 | 0,2332 | 0,2383 | —0,0572 | 0,4874

KoedimienT enactnanocTi 0,1427 | 0,1927 | 0,0564 — —
Jicepeno: po3paxosano agmopom.

Hpyry no3uitito 3aiimae BatoTHUN puHOK. [IITy4He cTpuMyBaHHS
peanbHOro KypCy TpUBHI TPU3BOAUTSH 10 MaJAiHHS KOHKYPEHTOCIIPOMOK-
HOCTI MPOMUCIIOBOI IPOAYKIIl HA BHYTPILLIHBOMY 1 30BHIITHBOMY PUHKAX
1, IK HaCJ1JOK, IO CKOPOUYEHHS ii peasibHOro BUIycKY. Lle moscHioeTbcs
THM, 10 KOPOTKOCTPOKOBUM €(DEKT peaIbHOrO 3MIIIHEHHS TPUBHI O/I-
HO3HAYHO HETaTUBHO BIJOMBAETHCA HA JMHAMII[l BUPOOHUIITBA, alie
JIOBFOCTPOKOBHI €(PEKT I[bOT0 YKPIIUICHHS, HABIAKW, MO3UTUBHUM. 3
1HIIOTO OOKY, 1H(IISIIHE 30UIbIIIEHHS OOCSTIB peaii30BaHOI TPOMUC-
JIOBO1 MPOYKIIiT Ma€ KOPOTKOCTPOKOBY MEPCIEKTURY, aJI3KE TP LIbOMY
CYTTEBO 3MEHIIIY€ThCS KyIIBEIbHA CIPOMOKHICTh HaceneHHs. [1ianpu-
€MCTBA, SIK1 3aiMalOThCSI 30BHIIIHLOEKOHOMIYHOIO JISUTBHICTIO W OTpH-
MYIOTh BUPYUKY Y J0JIapaxX, MatOTh CYTT€EBI M€pEeBaru nepe IHINMU.

Bruus hoHA0BOTO pUHKY Ha MMPOMUCIIOBUM CEKTOP MOMPHU MOT0 He-
JIOCKOHATICTh (HU3bKUM PIBEHB KalliTasi3allli, JIKBIIHOCTI Ta MIPO30POCTI
(OHAOBOIO PUHKY; HEIOCKOHATA PUHKOBA 1H(PPACTPYKTypa; HE3axuIle-
HICTh TIPaB 1HBECTOPIB) MO3UTUBHUM 1 3aliMae TpeTIO Mo3uIlito. Bummyck
aKIIi MIMPUEMCTB 1 3aTy4YE€HHS 3a iX JIOMOMOTOI0 1HBECTOPIB JIA€ MOXK-
JIMBICTh OTPUMYBATU OOOPOTHI KOIITH JJig BeACHHS (DIHAHCOBO-TOCIIO-
JIapChKOi isSUIbHOCTI mignpueMcTBa. [Ipu 11boMy HEOOXiIHO BpaxoBY-
BaTH, M0 (POHIOBUM PUHOK HE KOPUCTYETHCA MOMUTOM Yy HACEICHHS Ye-
pe3 BIACYTHICTh B OCTAHHBOI'O JIOCTATHIX KOIUTIB JIJIsSI IHBECTHUIIIMN.

AKTUBH KOMEpULIMHUX OaHKIB HE BUKOHYIOTh CTHUMYJIIOIOUO1
dbyHKI1i 17151 BUpoOHUITBA. B YKpaiHi HAATO )KOPCTKI YMOBU KPEJIUTY-
BaHHS IPOMUCIIOBUX MiANpUeMCTB. [TinprueMcTBa, K1 OTpUMau Kpe-
IUT, a00 HECYTh HEMOMIPHHI Tsrap OOPry 1 MOTPAIUISIIOTh ¥ CTaH (ax-
TAUYHOTO OAHKPYTCTBA, a00 CIOYATKy HE MAalTh HaMmipy MOBEPHYTHU
KPEIUT 1 HABMUCHE 3aB/Ia0Th IIKOJAU OaHKY.
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B dinancoBoi kpu3u 3aliMae OCTaHHIO Mo3uilito. BiH Hera-
THBHO BIUIMBA€ HA €KOHOMIKY B3araii, 3HWKYE OOCSTH peasizoBaHOl
npoaykiii. CydacHa piHaHCOBa Kpu3a 00yMOBJ€Ha crielin(iKoo mpo-
By OIMOJIAJIbHOI OCHOBU (piHAHCOBOTrO KamiTany. J[BoicTuii xapakrep
(1HaHCOBOT'O KarmiTady B Cy4aCHOCTI BUPaXXA€ThCSA y BCE OLIBII YiT-
KOMY TOJAUTI IIbOTO KaIiTaly Ha pealibHUM KaliTall, akyMyJbOBaHUN Y
rpoIIoBUX POoHAAX MPOMUCIOBUX MIANPUEMCTB, 1 TpaHCHEPTHUM KaITi-
TaJl, IPEJICTABICHUMN TUBEPCU(PIKOBAHUM CIEKTPOM (DOHIOBUX 1 KPETUT-
HUX 1HCTPYMEHTIB, III0 00€pTaOThCs HA (PIHAHCOBUX pUHKAX. Temmu
3pocTaHHs ()IHAHCOBOTO PUHKY BUIIEPEIKAIOTh TEMITU 3pOCTaHHS BU-
pPOOHUIITBA, IO CIPUYUHSE 3HUKEHHS MIATOCHPOMOKHOCTI IPOMUC-
JIOBUX MIANPUEMCTB. BUMiproeMo BIUIMB KOKHOTO (pakTopa Ha €HI0-

: . : X,
TeHHY 3MIHHY 3a JOIIOMOTOI0 KOC(III€HTa eNacTHIHOCTI £, = ff—
' y

(me p — mapaMmeTpu piBHSIHHA perpecii). 3pocTaHHs 0OCSTIB ornepailiit
dbon0BOrO pUHKY Ha 1 % 30161IUTH 0OCST peaai30BaHOi IPOMHUCIOBOT
npoaykii Ha 19,27 %, 3011bIIeHHS] aKTUBIB KOMEPIIIMHUX OaHKIB 301-
JBIINATE 00csT Ha 14,27 %, BIIIOBIIHO, aHAJIOTTYHA 3M1HA O0OCSTIB OIle-
paliii BaJlOTHOTO PHUHKY 30UIBIIMTH 00CsATH peanizamii Ha 5,64 %
(Tadm. 3).

AHaI3y04l TPOMUCIOBUM CEKTOP €KOHOMIKH, HEOOX1THO PO3T-
JSIIaTH MOTO HE TIIBKH 31 CTOPOHHM BUPOOHUIITBA, & i CIIOKMBAHHS T'O-
TOBO1 MPOJYKIIII HACEJIEHHs. 3BIJACH JAOIJIBHO MOOYyBaTH 1HITY pe-
IpeciiiHy MOJENb, B OCHOBI SIKOi €K30r€HHUMU 3MIHHUMH OyAyTh X4 —
odiiifHUI, cepenHiil 3a nmepioJl Kypc aojapa 10 TPUBHI (IKUN JacThb
3MOTY BUMIPATU THQIISIIAHUN BIUIMB HA 00CST peasii30BaHOI MPOMHUC-
JIOBOI MPOJYKIIii) 1 X5 — cepeIHbOMICAYHA 3ap00iTHA T1aTa OJHOTO Mpa-
I[IBHUKA (sIKa BU3HAYA€ TUIATOCIIPOMOXKHICTH HaceseHHs) (Tabmi. 1).
[Ipu 11bOMY BUKOPUCTAEMO JIBa MIEPIOJU: A0 1 MICIIKPU3OBUH 1 Bpaxy-
€MO 3MIHY KyTa ocHOBHOI TeHJeHIIi1 2009 poky. Ll meToauka 1 ii mo-
PIBHSUTBHUM aHaJIi3 JETabHO BXKE PO3TJISIAINCs Y TPOTHO3YBaHHI Oy-
JIBEIBHOI rayry3i. Mojiens MaTUMe TaKui BUTJISL;

Y :,Bo +ﬂ1x4 +,32X5 +(ao +a1D1)t +ﬂ4D1 +ﬂ5D2 +é, (2
ne Y — o0csr peanizoBaHO1 MPOMUCIOBOT MPOYKIIii, MIPA T'PH; [o — Ma-
paMeTp MHOXKHUHHOI perpecii B TOUIll IEPETUHY PE3yJIbTATUBHOT O3HAKU
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3 BICCIO ); [1— MapaMeTp MHOXXUHHOI perpecii npu Xs; f2 — napameTp
MHOXKUHHOI perpecii pu Xs; (g + a1) = 3 — pu 1[bOMY 8o — 3arajibHUH
TPEH]I 3a IIICTHAAATH POKIB; a1 — IPOMDKHHUN KOE(]ILI€HT, 1110 Bpaxo-
BY€ 3MIHY HanpsiMy TeHACHIIIi; t — TpeH; f41 fs — napaMeTpu MHOKUH-
HOT perpecii 3a pIKTUBHUMHU 3MiHaMH; D1 — po3MekyBaHHS 4acOBOTO
pAly Ha J10 1 MICIAKPU30BUiA Tiepiol; Do — BIUIMB CBITOBOT €EKOHOMIYHOT
kpu3u 2009 poky; ¢ — noxubka mojeni. [ToOynoBana mojenbs Mae Tic-
HUU JHIMHU] 3B’ 130K MK ¢dakTopamu (R = 0,9983). O6c¢sr BupoOHU-
1rBa Ha 99,67 % 3anexutsb Bia pakTopiB mozenl 1 auiie Ha 0,33 % Bix
THITTNX BEJINYHH, BKJIIOUAIOYHU CTOXaCTUYHY 3MIHHY
(R? = 0,9967). Pospaxosanuii kpurepiii ®imepa 446,39 3Haummmii
(p = 1,29E-10). Haii6inpm pe3yabTaTUBHUM € 3HaueHHs rpeOHs 0,015.
[TosicHUMO pe3yabTaTh MOJEIIOBaHHS. 3arajibHe PIBHSHHS:

Y = 32,794 + 11,22x4 + (42,858 + 123,655D1)t — 11,323D; —
—150,202D; (3)

CaiToBa (hiHaHCOBA KpH3a HETaTUBHO BIUIMHYJIA Ha KYIIBEJIbHY
CIIPOMOKHICTh HACEJEHHS, B PE3YyJIbTaTl YOro OOCITH peali3alii npo-
MUCTIOBOT IPOYKIIii ckopotwircs Ha 150,202 mupp rpH.

o exonomiuHoi kpuzu (2001-2008 pp.):

Y =32,794+11,26x, +0,227x, + 42,868t —150,202D, (4)

AOCONIOTHUN cepeAHBOPIYHMIN MPUPICT peasli30BaHOT TPOMHUCIIO-
BOi MTPOAYKIIIT yIPOJOBXK BOCbMH POKiB CTaHOBUB 42,868 Mip IpH.
[Ticns ekonoMivuHoi kpu3u (2009-2016 pp.):
Y =21471+11226x, +0,227x, +166,523t —150,202D, (5)

AOCONIOTHI TEMIM 3POCTaHHS Y MICISIKPU30BOMY TEpiozl B
3,9 pasa Bumli BiJ 10KpuU30BOro. Tak, yrnpoaoBx BOCBMH POKIB LIOPi-
YHO B CEPEAHBOMY pEaTi30BYyBaliOCid IMPOMMCIOBOI MNPOJYKIli Ha
166,523 Maap rpH. 3pOCTaHHS CepeIHbOr0 KypCy Jlojapa 10 IPUBHI Ha
OJIMHUITIO BIUIUBY MPU3BEE 0 3pOCTaHHS 0OCATIB pearizallii mpoMuc-
70BOi mpoaykiii Ha 11,226 mapa rpH — 1€ 1 € 1HpIAIiiHa CKIag0Ba,
sKa, 3 OJTHOTO OOKY, 301IbIIIy€E 00CATH AOXOIB CyO’ €KTIB rOCIOIapIO-
BaHHsI, a 3 1HIIIOTO — 3MEHIIY€E KYIIBEJIbHY CIPOMO>KHICTh HACEJICHHS.
3011bIIEHHS] CEPEIHPOMICAYHOL 3apIuiaTi 1-To mpamiBHUKA Ha 1 TpH
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30UIBIINTE 00csATH npoaaxy Ha 0,227 Mipj rpH. 3a pe3ysibTaTaMH MO-
JCIOBaHHS, HAWCWIIBHIIINKM BIJIUB Ha O0OCAT peaizoBaHOi MPOIYKIIil
Ma€e piBeHb CEPEIHBOI 3apIIaTH KOHKPETHOTO mpalliBHUKa (Tadi. 10).

Taomung 10
CranjapTusoBaHi perpeciiini koeimieHTH Ipyroi Mmoaei
Pipx-nnapametp X4 Xs D>
0,015 0,1184 0,5697 —0,0645

KoedirtieHT enacTuuHOCTI 0,1054 0,4921 —

Lrcepeno: pospaxoearno asmopom.

Horo KyrmiBenbHa CHPOMOXHICTh BU3HAYAE OOCATH YHCTOTO JIO-
XOJTy BiJl peaiizalii IpOMHUCIOBOI MPOAYKIIT Cy0’€KTa rOCHOIapIOBaHHSI.
Bruus kypcy osapa Maiike B I SITh pa3iB MEHIIH. TpeTro mo3uiliro 3ai-
Mae piHaHCOBA Kpu3a 1 11 BIUIUB HAMEHIINI, ajle HEraTUBHUIA.

BucnoBok. IIpoBenenunii nopiBHsibHUE aHamii3 BMmicty BBII 3a
BUPOOHUYMM METOJOM TIOKa3aB, 10 MIXKHapoaHa (iHAHCOBa KpH3a,
MOJIITUYHA HECTAOUIBHICTh Y KpaiHi, BO€HHI 111l Ha CXO/l1 CYyTTEBO MOTi-
pIIMIIM €KOHOMIUHE cTaHoBHUIllEe B YKpaiHi. 2017 poky maitxke Ha 5 %
3MEHIIMBCS BIJICOTOK MEPEpOOHOI MPOMUCIOBOCTI MOpPiBHSAHO 3 2008
POKOM, III0 MEPEMICTHIIO IF0 KAaTETOpII0 3 MO3WINI Jiijiepa Ha TPETE
miciie. Topriist 30eperiia CBO€ JApyre Miciie, 301UIbIIUBIIN BMICT Y
BBII na 0,28 %. Konu nojgatku Ha NpoayKTH 3aiiMar0Th MEPUIICTh Y
ckiani BBII, MoxkHa cTBepIKyBaTH PO OE3IISUIBHICTD YDy, B KpaiHi
SIKOTO MPOIIBITAE EKOHOMIUHA, MOJIITUYHA 1 (piHaHCOBa Kpuza. HeoOxiaHo
3a3HAYMTH, 110 HACEJIEHHS HECE OCHOBHE MMOIATKOBE HABAaHTAKEHHS, [TPU
[bOMY OLIBIIICTh 3 HUX OUIBIIY YacTKy CBOiX JOXOJIB BUTpayae Ha
NPOJYKTHU XapuyBaHHS 1 KOMYHaJIbHI IJIATEXKI.

Pe3ynbTaTu perpeciiiHoi Mojeln Mmoka3aid, o cepel (piHaHco-
BUX BaK€JIiB HAMOUIBIINKM BIUIMB HA PE3yJIbTAaTH MPOMUCIOBOI MislIb-
HOCTI Ma€ BaJIIOTHUW PUHOK, HA JAPYromy Micii (OHIAOBUN PHUHOK,
TPETIO MO3UIIII0 3aliMae OAHKIBCHKUM CEKTOp €KOHOMIKH. [Ipu nbomy
00csT pealli3oBaHOi MPOMUCIOBOT NPOAYKIlli HAMOUIBII Yy TIUBUM € J10
3MiH Ha (OHIAOBOMY PUHKY, OAHKIBCHKUN CEKTOP 3a BILUIUBOM Ha JIpy-
roOMY MICIIi, TPETIO MO3UIIII0 3aiiMa€e BAJIIOTHUI PUHOK.

238



PO3BUTOK TPOMUCTIOBOTO CEKTOPY HAIpPsMY IMOB’sI3aHUM 13 100-
poOyTOM HacesneHHs Kpainu. Pe3ynbTaTu Ipyroi Mojelni BKa3ylTh Ha
NpsIMY CUJIBHY JIIHIWHY 3aJI€KHICTh MK O(IIIHHUM CEpeaHIM KypCcoM
Jojapa Jo TPUBHI 1 CEPEIHBOMICSIYHOIO 3apIIaTOr0 MpaIliBHUKA B YK-
paiHi (r = 0,8523). [Ipu ubomy o6cCsT peanizoBaHOT TPOMHUCIOBOI MPO-
JYKIIi1 Maii>ke B I’ SITh Pa3iB € OUIBIT YyTIAUBUM JI0 3MIH CEPEIHLOMICS-
YHOT1 3apIuiaT npaiiBHuKa (koedimieHt enactuaHocTi 0,4921), Hixk 10
3MiH Kypcy nonapa (koedimieHt enactuynocTi 0,1054).
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PO3/ILI 7
KJIACTEPHU AHAJII3

7.1. CyTHICTH Ta BHJM KJIACTEPHOT0 aHAJII3Y

Knactepnuii anHamiz J103BOJISIE BUSIBUTH Tpynu (KJIacTepu)
00’€KTIB 3a 3aJaHUMU 3MIHHUMH.

3aBaaHHs KJIACTEPHOIO aHAII3y MOJArae y GopMyBaHH1 TPYIL:

* OJTHOPIJHUX BCEpenuHi, 00 €KTH MOAIOHI MK CcO00K0 (yMOBa
BHYTPIIIHbOI TOMOT€HHOCTI);

* BIZIMIHHUMX BiJ 00’ €KTIB B 1HIIKUX Tpymnax (yMOBa 30BHIIIHBOI I'e-
TEPOTEHHOCTI).

VY mpolieci BAKOHAHHS KJIACTEPHOTO aHali3y BUSIBIISIFOTHCSI CTATUC-
TUYHI 3B’S3KU MK aHAJ130BaHUMU 3MIHHUMHU, SIK1 BKa3YIOTh Ha IMO10-
HICTh 3MIHHUX, 1 MOTIM 00’€/IHAHHS BUSABJICHUX YMHHUKIB y TPy Ha
OCHOBI PIBHS BIAMIHHOCTEN M1k HUMH. KIJIbKICTh KJIACTEPIB 3AJI€KUTh
B1JI TapaMeTpiB, 110 3aJar0ThCs, MOJAIOHOCTI 3MIHHHMX, III0 00 €aHY-
IOThCS B OJIUH KJIACTep.

3a3BHuail mapaMeTpu KiacTepu3allii MatoTh Pi3HY BEJIMUYUHY BU-
MIpY, III0 HE JO3BOJISE 1X 00’ €IHYBATU. Y CYHYTH LI€W HEJIOIIK JO3BOJISIE
cTaHaapTu3aiis napametpiB. CrnociO craHngapTU3alli oOupaeTbes 3ane-
’KHO B1JI COLIAJIbHO-EKOHOMIYHOTO 3MICTY Ta CTATUCTUYHOI PUPOIU TI0-
Ka3HUKIB. BapiaHTu mpouenyp cTaHaapTU3allii 3a JOIMOMOTOI0 BiAHO-
IIEHb 3MIHIOIOTHCS 1 KOPUTYIOTHCS 3QJIEKHO BIJT METH JTOCTIIKEHHS Ta
3MICTy MEpBUHHUX JaHuX. OCHOBHI CIOCOOM CTaHAapTHU3AIlil HABEJICHO
y Tabmui 7.1.

Tabmus 7.1
Cnoco0u crangapru3anii mapaMmeTpis

Cnocio crangapru3zanii | Crumyasitopu (max) | decrumydisitopu (Min)
Crnioci6 crmiBBiTHOIIICHB: X a
— X " Z;=— 5y =5

o= xrmx : min : Xst : X ) o Xij
Knacuunnii croci6 cras- Xj; — Xi Xi = X;;
JapTH3AIli o, o,
Crangaprusamiss  Bapia- . Xij = Xiin ; = Xiax — X

e i, o i,y
ITHAM PO3MaxoM X =X X =X
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SIKI10 BC1 MMOKa3HUKHU € CTUMYJIATOpAMU, TO CTaHIapTU3AIlII0 JI0-

X..
. .o . o MNj .
LUIBHO 3M1MCHIOBATH BIAHOWIEHHAM: Z; =— . SIkmo 0a3or mopis-
X

max
HAHHS € CEPEIHIM piBeHb MOKA3HUKA, TOOTO a =X. Y NOPIBHAIBLHOMY
aHaji31 collaibHO-€KOHOMIYHUX SBUIII MOIIUPEH] OIIHKU, pO3PaxoBaHi
Ha OCHOBI1 BIIXWJICHb (xij — a), CTaHJAapPTU30BaHUX BapialliiiHUM po3Ma-

xoM (x_ —x_, ). IIpy bOMY JJISI CTUMYJIATOPIB ¢ = X, , JUTSl JIECTUMY-
JSTOPIB & =X, .

X — X . Xiox — Xij
X X Xmin

Xmax o Xmin ma.
CranagapTu3oBaHEe y TakWil ClIOCIO 3HAYEHHS Zjj MOKA3ye€ BIJIHO-
CHY ITO3MIIiIO |-01 OJMHMII CYKYITHOCTI B Jiana3oHi Bapiallii 3a i-M Io-
Ka3HUKOM. 32 BUCOKMMU 3HAUEHHSIMU MMOKa3HUKA Zjj HAOIUKAETHCA J10
1, 3a HU3bKUMHU — 10 0. SKII0 yCi BEIMYMHU MarOTh OJHAKOBY BEJIH-

YUHY BUMIPY, X CTaHIapTU3yBaTH HEMOTPIOHO.

7.2. ETanu kiaacrepHoro anamaizy B SPSS

[Iporpama SPSS peainizye Tpu METOU KIACTEPHOTO aHATIZY:

1. JIBoetanHuil kinactepHuil aHamni3. J[03BOJsi€ BUSIBUTH TPYINH
00’€eKTiB (KJIACTEPIB) 3a 3aJaHUMU NTapaMeTpaMu, SIKIIO L1 TPyNu Aii-
CHO 1CHYIOTh. [IpH 11bOMY MporpamMa aBTOMAaTUYHO BU3HAYAE KUIBKICTh
ICHYIOUMX KJIacTepPiB. KO OAHO3HAYHO BU3HAYUTH 11€ HEMOMKIIUBO,
yci 00’ €KTH pO3MIIIYIOTh B OJIUH.

2. Knactepuzariis K-cepennimu. Po36uBae 3a 3aianumMu napamer-
paMHM BCIO MHOKHMHY 00’ €KTIB Ha 3aJaHy JIOCIITHUKOM KiJIbKICTh KJacTe-
piB Tak, 00 CepeHE 3HAYCHHS VIS KJIACTEPIB 3a KOKHUM IMapaMeTpoOM
MaKCHUMaJIbHO BIJIP13HSIIHUCS.

3. lepapxiuna kmactepusaitis. HaitouibIn rHydKuid METO, STKHM
J03BOJISIE IETAIIBHO AOCIIIUTA CTPYKTYPY BIIMIHHOCTEH MiX 00’€K-
TaM¥ i1 00paTv HAUOLIBII ONTUMAIbHY KIIBKICTh KJIACTEPIB.

ETanu kinacTepHOro aHamizy:

1. Bubip napamempig-kpumepiie 0na Kknacmepuszauii.
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2. Bubip cnocooy eumipy éiocmani midxc 06’ckmamu (knacme-
pamu).

[TouaTKOBOIO YMOBOIO € BiJTHECEHHS KOKHOTO 00’ €KTa JO OJHOTO
BI/IOBITHOTO KJIAaCTepy. 3a3BHYail 3aCTOCOBYIOTh KBaJipaT €BKJIII0BO1
BIJICTaH1, BIATIOBITHO JI0 SIKO1 BiJICTaHb MK 00’ €KTaMH JTOPIBHIOE CyMi
KBaJ[paTiB pI3HUIIl MIK 3HAYEHHSAMHU OJHOMMEHHHX MapaMeTpiB
00’€ekTiB. Y MpoIIeCl aHalli3y CyMa KBaJIpaTiB Pi3HULIb PO3PaXOBYETHCS
1St BCiX 3MiHHUX. OTpUMaH1 BiJICTaH1 BAKOPUCTOBYIOTHCS MPOTPAMOI0
st GopMyBaHHS KiactepiB. KpiM eBKII10BO1, ICHYIOTh W 1HII BUIU
BiJIcTaHeH, a came Kopesiis [lipcoHna, Kocunyc, KBajapaT €BKIi0BO1
BijicTaHl, YeOumeBa, MaHxeTeHChbka, MIHKOBCHKOTO, KOPHUCTYBaIlbKa
B1JICTaHI.

HeoOxi11HO 3a3HayuTH, IO BCi MapamMeTpu CTaHIAPTU3YIOTh, 1
iXHS Bara CTa€ OJHAKOBOIO. Y MPOTPaMHOMY MPOJIYKTI 3aCTOCOBY-
IOThCS TaKl METOJIM CTaHAapTU3allli: Z-OI[IHKH, Alama3oH B —1 g0 +1,
nianasoH Big 0 o 1, MakcumaibHa BeMunHa 1, cepense 1, cranmapTHe
BIIXWJICHHS.

3. @opmyeannn Knracmepis.

IcHye n1Ba OCHOBHI MeTOIU (POPMYBAHHS KIIACTEPIB:

— MetoJ 31uTTA. [loyaTkoBl Ki1acTepu 30UIBIIYIOTHCS MIISIXOM
00’€THaHHS JOTU JOKH, HE Oyie chOpMOBaHUIN € TMHUN KIacTep, KU
MICTUTD YCI JIaHi;

— MeToJ ApoOJieHHsI OyAyeThCS Ha 3BOPOTHINM oreparlii: croya-
TKY yCi JaHl 00’ €AHYIOTbCA B OJIMH KJIACTEP, SIKUM MOTIM AUIMTHCS Ha
YaCTHUHU JIOTH, IOKU HE Oy/ie NOCITHYTHIN OaKaHWM pe3yibTar.

[I{o10 3aMOBYYBaHHS TPOTPAMOIO 3aCTOCOBYETHCSI METOJI 3TUTTS,
SKUM Ma€ Takl CiM CIoco0IB 00’€THAHHS 00’€KTIB, a caMe MIKTPYIIO-
BOT'O 1 BHYTPIIIHbOTPYTIOBOTO 3B’S3K1B, HAKOIMKYOTO 1 HAWJAIBIIOTO
CYyCIJIIB, LIECHTPOITHOI 1 MeJIIaHHOI KJacTepu3alii, Yopaa.

Hanpuknasn, MikrpynoBui 38’5130k 00’ €HY€E Cepe/lHI BCEPEANHI
rpymn. Cro4aTKky po3paxOBY€EThCS HAaWMEHIIE CepeTHE 3HAUYEHHS BIJIC-
TaHl MDK BCIMa mapaMu rpyl, a MOTIM 00’ €JIHy€ JB1 TPyIH, 110 Ha-
O1bI OM3BKI MK co00r0. Ha mepiioMy Kpolri, KOIu yci KJIacTepu €
OIMHUYHUMHU 00’ €KTaMu, I omepalis 3BOJUTHCS J0 3BUYAWHOIO
MOMApPHOTr0 MOPIBHSIHHS BiJICTaHI Mik 00’ekTamu. TepMmiH «cepeaHe
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3HAYEHHS» MA€ CEHC Ha JIPyroMy eTarl, KojJu cpOpMOBaHi KJIACTEpH,
SIK1 MICTSITh O1JIbIlI€ OJHOTO 00’ €KTA.

4. Inmepnpemauia pe3yiomamia.

3anexxuTh Bij IiJeH JOCTITHUKA.

Ipukaaa. [IpoBecTu kiacTepHUii aHali3 TPYJI0BOTO MOTEHITIATY
3a perioHamMu Ykpainu. JlJist aHai3y 3aCTOCyBaTH Takl 3MIHHI: 3aifHATE
HACEJICHHS, TUC. 0C10; MONMUT Ha PoOOYy CUJTy Ha KiHEIb MEPioay, THC.
0C10; IOCTIiHE HACEICHHS, CePEIHS YNCEIIbHICTh, TUC. OC10; CepeTHbO-
MiCsiYHa 3ap00iTHA IJIaTa, TPH; PIBEHb 3aPEECTPOBAHOTO O€3pOOITTS Ha
KiHEIlb POKY, Y % J0 HACeJICHHS Mpale31aTHOTO BIKY; HassBHUN JOXI]
y PO3paxyHKY Ha OJIHy 0coOy, TpH; 1HACKCH CHOXXHUBYUX IIiH, %; H0-
X0 HaCEJICHHs, MJIH I'pH (101aTOK 3).

3 psny ciocTepeskeHHs1 BUIy4eHo M. KHiB y 3B’s3Ky 13 CYTTEBUM
KOJIMBAHHIM yCiX MOT0 3HAaY€Hb BiJI 3arajibHOI TCH/ICHIIII.

Oynkiis B SPSS: «Ananu3» — «Knaccupuxkanun» — «Mepap-
XHyeckasi kjaacrepuzanusa» (puc. 7.1).

1B ey wwenn? [Hatiopanrinene] - Peaawrop aoritn M SPSS Statistics

Dain  Mpaeka Bay  faddue  MpeclpazossHie  AHanks  TIPAMOA MapeeTwar  Tpagiuia  Cepemc  OkHl  Crpaka

SHE Qe BE XD

CHIACITELHEIE CTATICTUR [ | o 7
i) | Tun HACTREHE AEMEIE TAGTHLE b SHausHuA | Cponyiyent | Wnpisa | Beipassisanne Mepa | Pons
1 Parioq TekcTozan [ — b ||Het Her 12 = Monesom... gl Homusanewas ™ Buogean =
2 JaiiHATEHACENSHHA HucnoBoi e e v ||HeT Her B = Mo npaeo. Her gaHuex ™ Bungran
3 | Manwr HuenoBni o T —— 5 Hes Her 8 = Mo npage. . HeT QaHHkX “w BrogHan
4 MNacnidde HucnoBR Her Her 3 =[lonpago Har faHHux  Broguan
: - CMELIZHHEE MORENH I
5 Japnnara “Yuchoeoi Har Her [} = o npaen... Het gaHHex “» BrogHan
Keppanaunn ¢ =
6 Beagofims Hucnoeod = r Her Her B =onpaen.. HeT gaHKe: “w BrogHan
= BIpRCoIs =
T Doxiguaocofy Hucnoenit Het Her B =TMonpaeo  HeT gaHkex ™ BingHan
TLMMHER Head b =
B InpnsLR Huenosi i Het Her & = o npasr. HeT GaHHEx “ BuogHan
= 1 i Helpornse ceth 15 = +
g | Mlawngu “ucnoeni o Ha: Hor i = Monpaen. Her panesx v Brogsan
10 I Knaccudiikauni b | IBB depesranieiit enacrepHsii sHanua..
b
(5] Ll oM EpHOCTH [l #nacTe pusais K-cpagHin...
= Lz +
L : [ Wepapwniscean snactepuaaima
48 | HENapaMETPIYECKNE KERTERIH ¢ o
= i Bl Conwrs knacreps
14 Meorko zn pagaHne *
| [ fepeees knaconnraumm..
1% Burenpanne 14
MMCKPUMUHEHTHEIR SHETUS
1 MHOHBCTEEHHLIR TTRETS Rl e =
{7 [ Aanus NPOTHLEHEE 2HESEHIRA.. [ wieron finwsaizm copersa .
S MHEHECTEEHHEA MMTYTELRA 4
19 | CrowHie Bl ook I
20 T Muwrauya
21
- EoHTpant KEvECTER
W ROCspupss
Mpac " B0 EPEMEHU. ¥
| L
i & |
Mipsaeraine e Haskus.
ViBpapm aaeas KNacTepHIaUmA.., Mpausccop IEM SPSS Safistics roros | | Unicode:ON
v ~

R T & B 6 0 = » 3 -

Puc. 7.1. MeToa iepapxiuHoi KjiacTepu3auii

3 JIIBOTO /11aJJ0OTOBOT'0 BIKHA OOMpAEMO MmapaMeTpH 1 3a JI0MOMO-
TOI0 CTPUIKH MEPEMIITYEMO TpaBopyd (puc. 7.2). 3amatu cmnocid 171eH-
TAQIKaIi 3MIHHUX, JJIs1 HAIIOTO CIIOCTEPEKEHHS 1€ PEriOHU Y KpaiHu,
MEePEMIIITYEMO MOTO B HIXKHE BIKHO MTPaBOPYHY.
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>
MepemeHHbIE:

@5’ CepedHeOMICAYHA 3apo0iTHA. . [+ [

@ FieeHb 3apeecTpoBadaro Gea. . f

&% IHDeKoH CNOXMBUMX LiH [IHGN... _

& [oxoow HACENEHHS, MIH. TPH....
ﬁ HaABHWA Q0XiA Y POIPAXYHKY ... |~ =

MeTiuTe HAGNKOEHWA 3HAYEHHAMMK:
-» |_R=. PerioH [PerioH] |
~ KnacTepnaoeatk
® HabnooeHna MNepemMeHHEl

~ BolBECTH
[ Ctatuctvka (& Mpadmkn

ok J[ Beraexa |[_copoc || omiena || cupasa

Puc. 7.2. BHeceHHsI mapaMeTpiB JJisl IPOBeIeHH i€epapXiuHOI
KJacrepu3amii

OO6uparoun BKJIAJKy CTaTUCTUKH, MOKHA BCTAHOBUTH MITKH, SIKi
3abe3neyvarh Bizyasizalliio mpoIieciB KjacTepusaliii, a came:

— miTka «Ilopsimok armomepariii» 3a0€3M0e4nTh Bi3yai3alliio MoK-
POKOBOTO KJIACTEPHOT0 aHaiizy (puc. 7.3).

i, WMepapramuecknii knactepHeld aHanms: Crate...

[+ MopAgok amomepawum
[] Matpuua GnuaocTei

- MpUHAONE¥HOCTE K KNacTepam

@ Hert
@ DOpHo peweHne

Yucno KnacTepoe:

(© OwanazoH peweHuii

[ﬂpqqonmm” OtMeHa H Cnpaeka ]

Puc. 7.3. CTaTHCTHYHI XapaKTePUCTUKH I€PApPXiYHOI KJIacTe-
pusauii
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VY tabnui «Kpoku arimoMepariii» apyra kojionka Knacrep 00’ en-
HaHMM 1 cKIagaeTbes 13 croBminiB Kmactep 1 1 Kimactep 2, siki Biamosi-
Jal0Th HOMEpaM KJjacTepiB, 10 00 ’€qHaHI Ha 1bOMYy Kpoiil. Ilicis
00’€THaHHS KJIacTepa MPUCBOIOETHCS HOMEP, IKUH BIATIOBIIa€ HOMEPY
B kosioHui Knactep 1. Hactynna konmonka «KoediiieHTH MiCTSTh 3Ha-
YEHHS B1JICTaH1 MIXK KJIacTepaMH, 5Kl 00’ € THYIOTbCS Ha JaHOMY KPOIIL.
Kononka «ETtam» meprioro mosBieHHs KiacTepa MOoKazye, Ha SKOMY
KpOIll 10 IBOTO 3’SIBUJIMCA TEPIINi 1 Apyruil 00’eaHaH1 KJIacTEpH.
OcranHns kosionka «HacTymauit eTam» nmokasye, Ha SKOMY KpOIll 3HOBY
3’SIBUTHCS KJIACTEP, 110 YTBOPEHUM HA IIbOMY KPOIIi:

— MiTka «Martpuna 61u30cTel» 1acTh 3MOTY Bi3yali3yBaTH 1H-
dhopmMaliiro mpo BiACTaHb MiXK 00’ €KTaMH 1 KJIaCTEPaMH.

— HACTYIHUM € BHOIp MNPUHAICKHOCTI JO KJIACTEPiB: MiTKa
«Het» — 3a0e3neunTh BUBIJ yCIX KJIacTepiB y pe3yibrari; «OmHO pe-
HIEHUE» — J1a€ MOXJIMBICTh 3a/1aTH TOYHY KUIBKICTh KJIACTEPIB Y pi-
1meHH1; «/[namna3oH perieHuin» — 3ade3nevyye BUB1 JEKIIBKOX PIIIEHb 3
PI3HOIO KUIBKICTIO KJIACTEPIB, 3a1a€ThCS Alana3oH Bij 1 0.

Binkpusim Bxnanky «I'paduxuy, HEOOX1THO MPOCTABUTH BIAMIT-
ku «JleHaporpamMmmay, sika rpadgiuyHo BiIOOpPa3UTh BIIHOCHY BEJIUYUHY
PI3HOCTI MK MapaMeTpaMu ab0 KJacTepamMu Ha KOXKHOMY KpOLil Mpo-
necy (puc. 7.4). «CocynpyaTas» Jaiarpama B mporpami Mae psiji HeJ0Ji-
KiB, TOMY CTaBUThCA BiaMiTKa «Her».

':E'ﬁ WMepapxuuecknil knacrepHeli ananns: [p. X

[ Dengporpamma
Cocynkuarad guarpamma

©) Bce knacTephl
(@ 3agaHHLIi QMana3oH KNacTepos

CpueHTauMA

Q

[ﬂpununmmh][ OTMmeHa ][ Cnpaeka ]

Puc. 7.4. I'padgiuna BizyaJizaunis iepapxiqHoi KiacTrepusamii
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Bxnagka «Metoa» 1ae MOXKIIMBICT, 00OpaTH MeTOAU 3B’SI3KY —
MeToau (popMyBaHHS KJIAcTEpiB, MPU SKUX 00’ €KTH 00 €THYIOTHCS B
IpyIy Ha OCHOBI PO3paxoBaHOi MK HUMH BiJICTaHi, TOOTO CIOCIO
00’e1HaHHS TTapameTpiB (puc. 7.4):

«MeXrpynmnoBble CBA3U» — CYTHICTh METOJAY B 00’€HaHI Ha
KOKHOMY KpOIll MiJIsrarTh KiaacTepu abo 00’€KTH, BIJICTaHb MIXK
SKUMHU MiHIMaJbHa.

«bawxalmmuii coce» — B OCHOBI TOJsiTae BUOIp 3MIHHUX, BIJIC-
TaHb MK SKHMH MiHIMaJIbHA.

«JlanpHMI1 coce» — B OCHOBI mouisirae BUOIp 3MIHHHMX, BIJICTaHb
MDK SIKHMH MaKCHMaJIbHa.

«llenTpouaHas KiaacTepusalus» — OIIHIOETbCS BIJACTaHb MiX
HEHTPOiIaMu (CEpEHIMH) TPYI 3MIHHUX.

«Meton Yopna» — sk Mipa, BAKOPUCTOBYETHCSA KBaJIpaT €BKJI1I0-
BOI BIJICTaHi, SIKMil TOBUHEH OYTH MIHIMAJIbHUM TOIIIO.

'5,’,7 HMepapxvyecknid KnacTepHeli adanns: Metog

METDD.1|ME}+:rpynnuanﬁ CEA3N - | |
Mepa
@ MHTepeantHan: | Keagpat EEknugoeoi . |
i
) KonnyecTeeHHaRA: ~
© BuHapHas: ~
Mpeofpa3oBaTe 3HAYEHKWA Mepa npeofpa3o...
CTaHgapTuaauma; |22-m_||e|mn - [] BaaTe MoOyne
@ Mo NepeMeHHLIM ["| CMeHNTE 3HaK
© Mo HabnwgeHnAm: | Npueecty k 0-1
[ﬂpoﬂoﬂmm][ QTMeHa ][ Cnpaeka ]

Puc. 7.5. BctaHOBJIEHHS MeTOIB I€papXiuHOI KJIacTepu3amii
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VY cnucky «/HTepBaibHAs» MOXKHA 00paTu CcHociO po3paxyHKy
BI1JICTaH1 MI>K 00’ €KTaMH, a caMe:

— «KBagpar paccrosnusi EBkiuia» — BiicTaHb MiXK 00’€KTaMH
PO3PaxoBYEThCS SK PIZHUI KBaJpaTiB BIAMOBIAHUX 3MIHHHUX IIHMX
00’€KTiB, 10 OEPYTh YUaCTh B aHAII31;

— «Kocunycy» — MeToa BUMipy BijicTaH1 0a3y€eThCsl HA KOCUHYCaX
BEKTOPiB 3MIHHUX;

— «Koppensauus [Tupcona» — MeTor BUMIPY BIJCTaHI 3a JOMO-
MOT'OI0 KOPEJIALlil BEKTOPIB 3MIHHUX;

— «YeObl11eBay — pO3paxyHOK BIJCTaHI K MAKCUMYMY a0OCOIIOT-
HOT'O 3HAYEHHS PI3HUII MK €JICMEHTaMU;

— «Hacrtpoennas» — 103BoJIsIE 3a1aTH KOPUCTYBAIIbKUI BUMIp
B1JICTaH1 TOIIO.

Cnoci0 crangaptu3zaiii ooupaeThcsi 31 cnucky «CranmapTusa-
11is1», 3ayBOXKUMO, IO MPOBEICHHS CTaHAapTH3alllil pI3HUMH METOIaMH
MOKE JIaTH Pi3HI Pe3yibTaTH JOCTIIHUKY. 3araJbHONPUIHHATHM € Me-
TOJ CTaHApPTU3AIll] Z-3HAYCHHS.

Jliis 30epexeHHs] pe3yJbTaTiB KJIACTEPHOTO aHali3y MOTPIOHO
BIIKPUTH BKIaAKy «COXpaHUTh» 1 MPOCTABUTH MITKH, AKY KUIBKICTb
KJIaCTEpIB MOTPiOHO 30epertu. JloCHiJHUK MOXKE OTpUMAaTH OJHE 3Ha-
YEHHS, a MOXKE JICKUJIbKa Y BCTAHOBJICHOMY HUM Jiarna3oHi (puc. 7.6).

'@,'# Wepapxuueckuii knactepHblid ananus: Co.. X

MpUHAONEXHOCTE K KNacTepam

©) Het
@ OpHo peweHne

Yucno Knactepos:

(©) OnanasoH pelweHni

[ﬂpu,qnnmm][ OtMeHa ][ Cnpaeka ]

Puc. 7.6. 30epe:xeHHs1 iepapXiqHOI KJIacTepUu3amil

HarucnyBmm kHONKy «lIpomoimkuTh», OTpUMaeEMO TaKu pe-
3yJpTaT (Tadmu. 7.2).

247



Tabmumi 7.2
ITopsinoxk armomepanuu (KJIacTepoB)

O0’ennanuii ErTan nepiuoi nosisu
Kjacrep Koediumie- KjaacTrepa Hacrynuui
Eran |[Kiactep 1|Knactep 2 HTH Knacrep 1 | Knacrep 2 eTan
1 18 20 ,566 0 0 5
2 5 16 ,584 0 0 4
3 17 22 ,624 0 0 7
4 5 21 ,697 2 0 7
5 18 24 ,870 1 0 8
6 1 13 1,354 0 0 9
7 5 17 1,485 4 3 9
8 2 18 1,514 0 5 10
9 1 5 1,831 6 7 12
10 2 23 2,286 8 0 11
11 2 8 2,838 10 0 13
12 1 10 2,895 9 0 13
13 1 2 3,914 12 11 18
14 12 14 4,186 0 0 16
15 7 15 5,199 0 0 17
16 12 19 6,017 14 0 20
17 7 9 7,875 15 0 19
18 1 11 10,892 13 0 19
19 1 7 12,709 18 17 21
20 3 12 13,013 0 16 22
21 1 6 18,555 19 0 22
22 1 3 27,703 21 20 23
23 1 4 39,410 22 0 0

Sk BUIIHO 3 TaOJIHIIl, HA TIEPIIOMY €Tari B KJacTep 00’ €qHYEThCS
napa o0’ €KTiB, BIZICTaHb MK SIKUMU € HalimMeHIor. Ha npyromy — 3HOBY
PO3pPaxoBY€EThCS BIJICTAaHb MK 00’ €KTaMM 1 00’ €IHYIOTh Y KJIacTep napy
HANOUTBII OJIM3bKUX 00 €KTIB, Y pe3yJIbTaTi OTPUMYETHCSI 200 OJMH KJlac-
TEp 13 TPbOX 00’ €KTIB, a00 J1Ba KIacTepH 13 1BOX 00’ ekTiB. [Iporiec 3muTTs
MPOIOBXKYETHCS JIOTH, TOKH YC1 00’ €KTH HE MOTPAILIATh B OJMH KJacTep.
Ha erami 1 06’ eqnani 06’ extu 18 120. Biactans Mi>k 00’ €KTaMU JIOPIBHIOE
0,566. He oquH 13 1BOX 00’€KTIB HE HAJICKUTH J10 OyIb-IKOTO KjacTepa,
Npo IO CBIIYaTh HYJ B CTOBIMYMKY KiacTep 1 1 2 (eTam mepiioi nosiBu
kjacrepa). HactynmHum etanom Juist ibOro KilacTepa € eTan 5, Ha AIKOMY J0
KJIacTepa MPUETHYETHCS 00’ €KT 24 TOIIIO.

HanexHnicTs 10 Ki1acTepiB 1MojaHo B Tadbaui 7.3.
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Tabnuus 7.3
HaJje:xHicTs 10 KJ1acTepis

CnocrepexeHHs Kaacrepu 4
1 :BinHMIIbKA 1
2:BonuHcbka
3:JIHinponeTpoBChKa
4:JloHelbKa
5:2Kuromupcbka
6:3akapnaTchbKa
7:3amnopizpka
8:IBaHo-DpaHKIBChKA
9:KuiBcbka
10:KipoBorpaaceka
11:JIyranceka
12:JIbBIBCBKA
13:MukonaiBcbKka
14:Onecrka
15:TTonTaBchKa
16:PiBHEHCHKA
17:Cymchbka
18:TepHominbChka
19:XapkiBcbKa
20:XepCcoHChKA
21:XMenpHUIIbKA
22:Yepkacbka
23:YepHiBelbKa
24:YepHIriBcbka

PR RRPRPRPNRPR R RPERPNRFPNRRRRR AR ®WNE

JI1st 3py4HOCT]1 TpaKTyBaHHsSI pe3yJibTaTy HEOOXIJIHO 300pa3uTu
PO3MOJILT 3a KjacTepaMH 3a jomomoror giarpamu (puc. 7.7). Jlus
[bOr'0 MOTPIOHO AKTUBI3ZYBATH TAOJIMII0, HATUCHYBIIMU JIB1Yl JIIBY KJIa-
BIIIlY MUIIKH, BUAUTUTH CTOBITYMK 1 HATUCHYTH MPaBy KHOMKY MHUILKH.
3 KOHTEKCTHOro MeHIo obparu «Co3nare aumarpammy» — «Crtonoua-
TYIO».
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Puc. 7.8. liarpama iepapxiuHoi Kjiacrepu3amii

Jlenaporpama mokasye mpoiiec Kiiactepusariii 3a JoroMOroro Je-
PEBOBUJIHOT CTPYKTYpH (puc. 7.9).

250



CoBMEWEHHE KNACTEPA NEPEKANHPOEAHHBIN PACCTOAHUA
0 ] 10 13 20 25
| | 1 1

(] (] =
= [ ] [x]

|BaHo-Tpa 8

Cymchka 17

=]

a
KuiBchra ]
G

Opeceka 14

ToHeusks 4

Puc. 7.9. lenaporpama iepapxiuHol KjacTepusauii

Jlae MOKITMBICTb OCIITHUKY MPOAHAII3yBaTH BC1 €TAIN KJIacTe-
pu3ailii, a caMe BU3HAYUTHU iX KUIbKICTH 1 BifcTaH1. [llkama Bix 0 m0 25
yMoBHa. Ha genaporpami Oyjib-gKe pillieHHS XapaKTepU3yeThCS BEPTH-
KQJIbHOIO JIIHIEI0, KUTBKICTh TOYOK MEPETUHY AKOi 3 JEPEBOM BiAMOBI-
Jla€ KUTbKOCTI KJIaCTepiB Ha MOTOYHOMY eTarmi. OTxe, SKII0 PO3MITUTH
aiHito Ha 15, To 11e 18 1 19 KpokH, B AKUX OTPUMYETHCS 3 KIIACTEPH.
Jlenporpama J03BOJISIE pO3paxyBaTU ONTUMAJbHY KIJIbKICTh KJlacTe-
piB, IKy HE0OXiHO Oys0 OyayBatH. /{15 IbOTO BiJl KUIBKOCTI MapaMeT-
PIB BIJHIMAEMO KUIBKICTh KpPOKIB, TOOTO 24 — 20 = 4 kiactepu.

Bucnosok. BupobHuuuii norexiyian YKpaiHd 3Ha4HO BIApI3HS-
€THCS 3@ PEriOHaMU, KJIACTEPHUM aHaI13 MOKa3aBs, 110 B MEPUIN Kiac-
Tep MoTpanuia Juiie 3akaprnarcbka 001acTh, ika Ma€ HU3bKUM PiBEHb
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0e3po0ITTS 1 BUCOKUU PiBEHb CEPENHBOI 3apruiaTtu. Y apyruil [one-
1bka 00JIacTh SIK OJIHA 3 MOTYKHUX MPOMHCIOBHUX 00JacTei, mpH
IIbOMY BOHA MAa€ MAaKCUMAJIbHY KUIbKICTh IMTOCTIMHOTO HACEICHHS U 1H-
JIEKC CMOXKUBYHUX I1H. Y TPETIA KiacTep MOTPanuio YOTUPU MPOMHUC-
JIOBUX PErioHH, a came JHImponeTpoBChbKU (Ma€ MaKCUMAIIbHY KLJTb-
KICTh 3alHSTOTO HacejeHHs), JIbBIBChKUM (NMIpUTAMaHHUN MiHIMallb-
HUM 1HJIEKC CMOXKUBUMX I11H), Onechbkuil (Mailke MiHIMaIbHUM PIBEHB
06e3po0iTTs) 1 XapKIBChKUHM (Ipyre Micie IMoJ0 3alHATOCTI Hace-
JIeHHs). Y Cl1 1HIII PEeT10HU MOTPANWIA B YETBEPTUI KIIACTED.

2. Posrnsnemo kiactepusaiito K-cepeanim. ®@yukirist B SPSS:
«AHamu3» — «Kimacenpukanus» — «Knacrepuzanusa K-cpexnumm»
(puc. 7.10).

1-?,{ "Bes mering [Hatopganneod] - Peoskrop annna 8k 5P55 Stafistes

Oamin  Mpagka  Ban  Jadeee 11 AHanu3  CloAmod mapeeTwr  Tpadwka Cepemc  Oxso  Crpaska
=1 H Fi) E " OneTy T
f 1 L:J el | .= o
e S _ ‘ CMEATEMSHEE CTRTHCTH b I{" b 5 _ _
| e [ Twn | PN perpayeseneie ratiige ¢ | Sasmann | Mponywons... Wnpnia .. Buipar Mepa | Pome |
1 Periox Tercmaan 1T CoaHEHHE CHEaHI + | Her Her 12 = Monesow. gl Homwsanersan S Bangnas
2 | Jalmresacensdns Hucnoeoii 8 e e v | Her Her B =Monpeer. & Ukara  Bxognan
3 | Momr Yucnoesi 8 £ i Her Her ] =lonpaeo.. ¢ Wean  Broaran
— (GaGIERHEIE MHH2IHEE MODENK LA
4 | MocTiitne “ucnoscit i R " Her Her B = o npaeo... 069 kans *w BrogHan
5 | Japanara “uenoeni 8 i f Het Her B = Mo npaeo & Wikanw * BungHan
. | OpRENALITH -
6 Beagofims Yucnoeod @ . , | Her Her B EMonpase. & Weana s BangHan
== ~ e ETECCHA =
7 Dosiakaocohy  ucnoend B . : Her Her B =onpeeo.. o Wran  Bxogvan
= TMHER B
B InginsyiA Yucrioand g Ty Her Her B = Mo npago. & Wkany “ BrogHan
e ; 2 e
9 Doxogu Yucnogod @ Hemnoriae coon | Hat IHer R =nonpaes... 4 Weand *w BrogHan
: : b
10 CLud 1 Yucnoesd @ LA [ Zejmaranvti wnacrepuil 24N | =M npaen. gy Homweanseas e Banguan
" ] R SRE DO i HracTepMaaliR K-coemHmm.
- L] u
2 L bours [l Mepapmmuecean snacrepnaauss,
3 HenapamerpiyeChne KpTepnt ¢
i el i CHNyaTs KNacTape
1 [Nparkoan posaHne +
= JlepestA knacch BrkaLMi.
1A Brremeanmng b B Rer m‘ -
iij MHOWRETaEHHEIE DTRETH L B Ot e
" 2 A3 IPOTALBHHLLE 2HBSEHAR... E e i
18 HHEHECTaEHEZA WMTITELHA ko
___|?_ CgHbie sl optn ¥
o BB Mmwmauia
2 liokmpans ka42cTEA '
= B RoCHmuans
~_1 TIHACTE ZHCTREHHOS MOJENIN]IE 2HUE 1 MONENUHORAHNE B0 EpEvEnd. |
I |
- - I e |

sBcTsEne Jais Mpencramncane Mepenehvue

KNACTEOUIALINR K-Cpamkimn |Mpougccep B SPSS Stalistics roTor
. Lt

o

Unicode ON |

=ty
Ll = B

Puc. 7.10. Meroa kinacrepu3anii K-cepexnim

OO6paBmu (yHKIIIIO 31 CITUCKY, OTPUMAEMO J1aJIOTOBE BIKHO, SIKE
HaJIacTh 3MOTY 00paTH mapaMeTpu 1 METOAU AoCHiKeHHs (puc. 7.11).
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W, KnacTepHeiii aHanus metogom K cpegrmx

MepemeHHBlE:

|
|_£) Average Linkage (B... | g@ JAAHATE HACENEHHA, TUC. 0Ci0 [3aAHATEHACENEHHA] -
&3 Average Linkage (B... g@ Monut Ha poGoyy CcMNY Ha KiHeus nepiogy, TMC. ocid [Mo...
&; Average Linkage (B... g@ MocTiAHeE HACENEHHA CEPEOHA YWCENbHICTL, ocil [MocTi... MNapameTphl
&3 Homep KnacTepa Ha... @@ CepegHeomicAyHa 3apobiTHa nnata, rpd [3apnnara)
&3 Homep knactepa Ha... @@ PieeHe 3apeecTpoBadoro GeapobiTTa, Ha KiHeUb POKY, ¥ ...
g@ HaABHWA Qoxig v po3paxyHKy Ha ogHy ocody, rpd. [Doxig,...

-

MeTuTe HaONWOEHNA 3HAYEHUAMM;

g |_ﬂ. PerioH [PerioH] |

YWCno KNacTepoe: FﬂETOH

@ MTepaurn u knaccupuEaLma ToneKo Knaccupukayna

 LleHTpLI KnacTepos

[7] MpounTate HaYankHLE W3

[ OK ]Eﬂaﬂm]u;ﬁpoc ”Omeua] Cnpaeka

Puc. 7.11. [Jianorose BikHO BUOOpPY mapaMeTpiB JJIf KJIacTe-
pu3auii K-cepeanim

OO00B’s13k0BO HEOOX1AHO TocTaBUTU MITKY «lIpuHannexxanue K
KJIACTEPY», IKa MICTUThCS Y BKJIaal «CoxpaHute» (puc. 7.12).

= Knacrep K-cpegHm: CoxpaHnTe HOBYHD M...

[ MpuHaonexHocTe K kNacTepy

["]iPaccroanue ot ueHTpa knactepa

quqﬂnmm” OTMeHa ” Cnpaeka ]

Puc. 7.12. 30epexeHHs

pe3yJbTaTiB  KJacTrepu3aiii
K-cepeanim

HarucnyBiu Bknanaky «IlapameTpsi», MOCTaBUTH MITKY MPO Bi-

noOpakKeHHs! CTATUCTUYHUX PE3yJIbTaTiB IEHTPOBAHUX KJIATEPIB MOYAT-
KOBHX 1 KiHIIeBUX (puc. 7.13).
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@,'ﬁ KnacTepHbiii aHanus metogom K cpegrme Ma.. X

CTaTMCTUEA

[+ HayankHkle LEHTpE KNACTepoR

[] TaBnwuua gUcnepcMoHHOro aHanuaa

[+ {KoHeuHwIi KnacTep onA kaxgoro HaGnogeHus

MponyleHHsle 3HaYeHuA

@ Mcknioyate HabnnOeHna LennEom

) Weknioyats Habniowgedna nonapHo

[ﬂpununm{mh][ OTMEHA ][ Cnpaeka ]

Puc. 7.13. leranizauis napametpiB kiacrepusanii K-cepeanim

Pe3ynpTatr oTprMaeMo Mmicis HaTUCKaHHS KHOTIKH «I [po1omKuTh.

Ipukaaa. 3a 7aHUMU HaBEACHOTO BHUILE MPUKIAIY MPOBEAEMO
KJIacTepu3allito 3a gonomoror mMeroay K-cepeansoro.
[ToyaTKOBI1 IIEHTPH KJIACTEPIB BKA3YIOTh, 110 TPETIN KIACTEP Ma€
MaKCHUMaJIbH1 3HAaYCHHS 3a OUTBIIICTIO TOKa3HUKIB, KPIM PIBHS 3apeec-
TPOBAHOTO O€3pOO0ITTA W 1HACKCY CIOXUBUYUX I[1H, AKI HAOJUXKEHI JI0
MiHIMaJIbLHOI'O 3HaYeHHS (Tad. 7.4).

Tabmaumus 7.4
IHouaTkoBI HEHTPH KJacTepiB
IToka3zHukmn 1 5 KﬂaCTep3 4

3aiiHATe HACEJIEHHs, THC. 0Ci0 580,60 | 298,20 | 1402,30 | 1 258,90
[lonuT Ha poOouy CUly Ha KIHEIb
epiony, THC. 0ci6 3,70 0,50 6,40 3,30
[locriiine naceness, cepenss M- 1 2q9 3 | 9 155 22| 3 215,50 | 2 669,17
CEJIbHICTB, THC. OC10 ’ ' ' ’
CepennbomicsigyHa 3apo0iTHA TIaTa, 837500 | 7365.00| 8862.00 | 7 657.00
I‘pH 1 ) ) 1
PiBeHb 3apeecTpoBaHOro  0Oe3po-
01TTs1, HA KiHELb POKY, y % 10 Hace- 3,00 2,10 1,70 1,60
JIEHHSI MPAIe3/]JaTHOTO BIKY
Haspruil 10XIA 'y pospaxyHky Ha 60517 50 190618 60| 72883,40 | 60117,70
0JIHY 0CO0Y, TpH
[HAEKCH CIIOKUBYMX I[1H 109,30 | 109,30 | 109,20 111,20
Jloxoam HaceneHHs, MJIH TPH 112856,00/60086,00{305510,00{216333,00
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Hpyruil knactep MICTUTH OaraTo MiHIMaJIbHUX 3HAYEHb, 4 CaMe
KUIBKICTh 3aHSTOTO HACEJIECHHS, MOMUT Ha po00dy CHUITY, CEPEAHBOMI-
CSIUHY 3apIuiaTy, HassBHUM 10X1]] y PO3PaXyHKY Ha OJHY 0CO0Y 1 10X0a1
HACEeJICHHS.

Merton knactepusartii K-cepennim nae MOXIMBICTh 3MIHUTH PO3-
paxoBaHi IEHTPHU KJIACTEPIB, 1110 TO3BOJISIE OTPUMATH O1IbIIT TOYHUM pe-
3yabTaT (Tadsa. 7.5), ToMy OUIBII AETalbHO JOILIJIBHO OMMCYBAaTH KiH-
1IeB1 LIEHTPpHU KiacTepiB (Tadi. 7.6).

Tabmuusa 7.5
XpoHoutoris itepamiii *
ITepauiﬂ . 3M1H321IeHTplB Kﬂac;eplB Z
1 11380,951 23511,484 ,000 26379,105
2 1069,611 3525,512 ,000 8999,627
3 2044,327 2685,590 ,000 6326,949
4 ,000 ,000 ,000 ,000

a. [TogiOHICTh MOCATHYTA 3aBASKA HEBEJIUKUM 3MiHAM IIEHTPIB KJIACTEPiB
a00 0e3 Hux. MakcumasbHa 3MiHa a0COJIFOTHOI KOOPAUHALIIT TSl OYb-SKOTO LIEH-
py: ,000. IloTouna itepauis — 4. MiHiManbHa BIJICTaHb MIX HauyaJbHUMH
neHTpamu: 65 988,007.

Ta0mung 7.6
KiHueBi neHTpu KjIacrepin
Kaacrep

IMToxa3uukmu 1 5 3 4
3aiHATE HACEIEHHS, THC. OC10 603,03 439,85 1402,30 (925,15
HogHT Ha po60t.1y CUJIy Ha KIHCHB1’93 1,32 6,40 3,22
nepioy, TUC. 0Ci0
[locTiiine HaceneHHs, CCPENHS -y 399 84 11 169,03 321550 [2 531,10
CEJIBHICTB, THC. OCI0
Spe}};)eI[HBOMICH‘-IHa 3apo0iTHA nnaTa,7 768.25 (7 366,62 |8 862,00 |8529 67
PiBeHb 3apeecTpOBaHOrO  0Oe3po-
01TTs1, HA KiHElb POKY, Y % 10 Hace-2,33 2,30 1,70 1,55
JICHHS MPaIe3aTHOTO BIKY
HasBrHi 1OXIN 'y pO3paxyHKY Hag, 16 2046 737,45 (72 883,40 56 693,82
0JIHy 0Cc00Y, TPH
[HAEKCH CIIOKUBYMX I[1H 109,15 (109,62 109,20 110,35
Jloxoau HaceIeHHS, MJTH TPH 99 995,5069 660,77 [305 510,00176 593,83
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Tabnuus KiHIIEBUX LEHTPIB KJIACTEPIB y [IbOMY BUMAAKY CYTTEBO
He 3MiHunacs. JlizepoM € kiactep TpH 1 B HbOTO MOTPANUB JIUIIE OJUH
perioH (JHimponeTpoBchbkuil) (Tadn. 7.7, puc. 7.14).

Ta0numg 7.7
HaJjie:xHicTs 10 KJacTepiB
Homep

CIOCTEPEKEeHHS Perion Kiaacrep | Biacrannb
1 Binauipka 1 12958,435
2 Bonmuceka 2 5927,666
3 JlHINpONETPOBCHKA 3 ,000
4 JloHerpka 4 25006,493
5 DKutomupcrka 2 15054,759
6 3akapnaTchbka 2 6725,481
7 3anopi3zbka 4 29749,357
8 [BaHO-DpanKiBChKa 1 14212,141
9 Kuiscbka 4 31634,745
10 KipoBorpaaceka 2 6693,619
11 JTyrancbka 2 27836,368
12 JILBIBCBKA 4 9459,367
13 MukoJsiaiBCbKa 2 14774,424
14 [Onecrka 4 12554,399
15 [lonraBcbka 1 14290,460
16 PiBHEHCHKA 2 3312,028
17 [Cymchka 2 14100,054
18 TepHOMIbChKA 2 8614,133
19 XapkiBCbKa 4 39897,573
20 XepcoHChKa 2 3821,417
21 X MenbHUIIbKA 1 12840,760
22 Uepkacbka 2 12883,308
23 UepHiBenbka 2 18785,186
24 UepHiriBchka 2 4303,059

3 MakCUMaJIbHUX 3HA4Y€Hb 3a TapaMeTpaMu HOro Mo)KHaA oXapak-
TEpU3YBATH SIK MOTYKHUU TPOMUCTOBUM LEHTP YKpaiHU 13 BIIIHOCHO
BUCOKHMMHM JIOXOJaMHU HAaCeJIeHHS — «HaWKpallle MicIle MpaleBialTy-
BaHHs» (puc. 7.13).

Bizyanizartiito pe3yapTariB po3noALTy MOXKHA OTPUMATH, TOOY Y-
BaBIIIM J0JAaTKOBO 3a Tabiuiiero 7.6 miarpamy (puc.7.15).
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Homep cnoctepexeHHA
Puc. 7.14. [liarpama kJjacrepa 3a kiaacrepusauniecro K-cepesn-

L i = f T
= = A - D b = | F l_ =
& 8 [y SansSani = ] Fi T e TR N e e g — =
n 1 T ARSI T TErET U =
Hyphan 2 CEETETN ) 2 12823,308
| SMACCTH 21 YapHIgeyD 2 | 1eras 86
] 3aranoeok 24 Y2pHIrED 2 ]
I Nonmeuanms
L CEaaHEID OTUET N0 HaGNI0AEHI
HypHan HomanHEE
UBHTPLI KRACTEROR
nacTepnanEaTE
=] Zaronanak | Knacrep
I Nonueuarii 3
1 CoBOHEd CERIN (MEREF T T EHHA, THE,
aronoeck i
Lif MopAnox smarspauwm i Monkr wa pofinsy cary,
L M puHagnesy 0cTe K KnacTe HE EIHE s MEIogy, THE.
L] CTONOWS! #E MOBHABHOR TS ol
=[5 Dexpparpammaz M0ETIRHE HACENE HHA T
Hypuan EEPELHA HMG AN HITT, R SLiS
Hypran Te.oclg CHRAMNPORETR Cri+C
IRCTRER KNACTEPRIAUHA * | Cepegsonicaina 4y
(] Samnoeck 32pafiTHE NMAaTa, PH BCTaRuTs Cirley
@ Mannesanns Fls2Hs 3apeecTpogaHon Ypannme Yaans
L HAuankHsIe 4eHTRL KNECTEPOR GEsf 0BTTA, Ha KiHeLs
L8 XpOHONOTHA UTERSLIMA POEY, ¥ % 00 HACRNEHHA Brmanurs Tabniay
LB MNonkagnesmocts « knacrapan NP AUA3IAATHOMD EIKY
() Ko BUHLIE URHT DL KNECTRRCE HameHni mowin, v =
1 NEWTY AKYHIY HA DY i
CH ANOVA arofiy, rpw Coanare prarpEmmy Y| crongeamo
L 4Hcno HaBmansHui B KoM | THAZEA ENOSHH BN LI
CeolicTea TAGNH sl ToueuHms
Jk0 4 HACENERHA, MIH 4 i
H CEOACTES AUERK TuHzfuaTyn
LWaGnare 1aGmu G afinacTamu
ECTaBMTS CHOCHY Kprroano
[aerer | T T 5 T =+ |
|1 | | 31139635 | 206381084 | 7eEsTaI | =
Mang BpaueHns

o [NaHenk RHCTEFMEHTIE

Puc. 7.15. ETanu no0yaoBu aiarpaMu KiHIeBUX HEHTPIB KJac-
TepiB
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Hpyruii knactep MICTUTh Mai’kKe BCl MiHIMAJIbHI 3HAYEHHS 1IEHT-
piB KJIacTepiB, HOr0 MOKHA HA3BATH «HAWTIPIIE MICIIE MpaleBIAIITY-
BaHH» (puc. 7.16).

IMiHHI
JaliHATE HACENeHHA, THC.
ocif
MonuT Ha pobody cuny, Ha
= KiHEUE Nepiony, THC. ocib
300 000 MocTiliHe HAaceneHHA
CEPELHA YHCENBHICTE, THC.
ocif
m CepeaHbomic a4Ha 3apobiTHa
nnaTa, meH
PigeHb sapeecTpoOBaHOMo
] DeapobiTTA, Ha KiHEUE poKy,
Y %% 00 HAaceneHHA
NpaUgsaaTHom Biky
|| HaagHWiA goxig v pospaxyHEy
200 Doo— Ha ogHy ocoly, oM.
[ IHAEKCH CNOXKMEYME LjH
O JoxopM HACENEHHA, MIH.
TRH.

3Ha4veHHA
|

100 000+ B

KnacTep 1 KnacTep 2 Knactep 3 Knactep 4

Knacrtep

Puc. 7.16. [liarpama KiHIeBHX HEHTPIB KJIAaCTEPiB

AyTcaiinepamu € Ounbliie mMoJioBUHU perioHiB (13) Ykpainu, ki
NOTpanuiv B IpyTruil Kiiactep, a came BonuHcbka, JKutomupcebka, 3a-
kapmatchka, KipoBorpazaceka, JIlyranceka, MukosnaiBcbka, PiBHEHCBKa,
Cymcoka, TepHomiibchka, XepcOHChbKa, Yepkacbka, YepHIriBchbka,
Yepniserpka obnacti (tadu. 7.7, puc. 7.14). Lle cinbecbkorocnoaapchbki
PETi0HU, SIKI MAIOTh HU3BKHI PIBEHb PO3BUTKY MMPOMUCIOBOTO CEKTOPY,
KkpiMm JIyrancbkoi 00JacTi, sika moTpanuia B el KJIacTep yepe3 BOEHHI
nii B YKpaiHi, 1[0 HeTaTUBHO BIUTMHYJIO HA OT'0 COIIaIbHO-€KOHOMIYHI1
MOKA3HUKH.

HactynHi n1Ba kjnactepu CyTTEBO HE BUPIZHAIOTHCS 3a KUIBKICTIO
perioHiB (Tab. 7.8).

Tak, y nmepiuii KracTep yBIMIIUTH YOTHPH PET10HH, a caMe BiHHU-
ubkuii, IBaHO-DpaHKIBCbKUM, [loaTaBChKUM 1 XMEIbHUIIBKUM — II€
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00J1acTi 3 MAKCUMAJIbHUM PIBHEM 3apEECTPOBAHOTO OE3pOOITTS. Y UeT-
BEPTOMY KJIACTEPl XapaKTEPHUM € MapaMeTp 1HACKCY CIOKHWBYUX IIiH,
TOMY MOKHA HaJaTH KJACTepy HA3BY «HANAOPOXKYl I[IHW», MA€E IIICTh
obnacreil, a came JloHenbky, 3anopissky, KuiBcbky, JIbBIBChKY, Ofie-
CbKY, XapKiBCHKY.

Tabmuus 7.8

KiibKicTh criocTrepekeHb y KO KHOMY KJacTepi
Kiactep 1 «HaiftbO1bIIe 6€3pO0ITTS» 4

2 «Halripiie Miclie mpaleBIalTyBaHHs 13

3 «Halkpalle Miclie MpareBIalTyBaHHD) 1

4 «HANIOPOXKYI IIIHU 6
Baigai 24
[IpomymieHi 0

IIporpama Tako BH3HA4ya€ BIJICTaHI MDK KIHIIEBUMH LICHTpaMH
KiactepiB (Taba. 7.8) 1 mpoBoauth aucnepciiauii anaiaiz ANOVA
(Tabm. 7.9)

Tabnuist 7.9
Biacranb Mik KiHIEeBUMH LIEHTPAMHU KJIacTepiB
Kaacrep 1 2 3 4
1 31199,635 206391,164 76657,926
2 31199,635 237309,546 107411,605
3 206391,164 237309,546 129931,856
4 76657,926 107411,605 129931,856

[Ipu upboMy HEOOX1IHO 3ayBakuTH, 1110 F-KpuTepiit moTpioHO 3a-
CTOCOBYBATH JIMIIE 3 OMUCOBOIO LTI Y 3B’SI3KY 3 THUM, IO KJIACTEPH
BUOpaHi Tak, 00 PI3HULSI MIXK CIIOCTEPEKEHHSI B PI3HUX KJlacTepax
OyJia MakcuMaiabHO. Po3paxoBaHi piBHI 3HAUMMOCTI HE CKOPETroBaHi
JUTS IbOTO, 1 TOMY 1X HE MO>KHA 3aCTOCOBYBATH ISl IEPEBIPKU TIIOTE3U
PO PIBHICTh CEPEJHIX KIIACTEPIB.

Tabmuus 7.10

ANOVA
Kaacrep IHoxubOka
™~ T 3HauH-
IToxa3Hukn Cepenniii Cepennii F MiCTE
KBaJpar CT. CB. KBaJpar CT. CB.
Baifnate  HACCNCHHS,  gansg ()79 3 15183,617 | 20 |34,951| 0,000
THC. 0C10
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[Torut Ha pobouy cuiy,
Ha KiHellb Mepioay, THC. 11,313 3 1,626 20 6,958 | 0,002
oci0

IlocTiliHe HaceaeHHS ce-
[PEIHS YUCeNbHICTD, THC. 3453248,962 3 261911,342 20 |13,185| 0,000
oci0

CepenHbOMICSYHA 3apO-
OiTHA TUIaTa, TPH

PiBeHb 3apeecTpOBaHOIO)
0e3po0ITTS, Ha KiHEIH
POKY y % 10 HaceleHHS
Mpare3 aTHOro BiKY
HasiBHUI m0X17 y po3pa-
XYHKY Ha ofHy oco0y, 313090976,944 3 94737684,961 | 20 3,305 | 0,041
rpH
[HAEKCH CIIOKUBUUX L[1H 1,357 3 0,785 20 1,727 | 0,194

i‘g‘(’ﬂ“ HACCIICHHA, MIH 53789706060,828| 3 [268217224,107| 20 |107,311 0,000

2254584,155 3 265820,558 20 | 8,482 | 0,001

0,899 3 0,383 20 | 2,345 | 0,103

Bucnosok. Y BUIaaKy, KOJau MOTPIOHO MIBUIKO 3HAUTH POOOTY 3
BHCOKHM DPIBHEM J0XOAY, MOTPIOHO iXaTu B JIHIMpONETPOBCHKUI pe-
riod. CkyagHo OyJae nrykatu po0oTy y BinHuubkii, [Bano-OpaHKiBCh-
ki, IlonTaBchkiil 1 XMenbHMUIBKIN oOnacTsax. Haipopoxxuuii piBeHb
xUTTd y JloHeubkoMy, 3amopizbkoMy, KuiBcbkomy, JIbBIBCBKOMY,
OnecbkoMy, XapkiBcbkoMy perioHax. KiactepHuil aHasi3 mokasas, 1o
OUTbLIICTh perioHIB YKpainu (13) moTpanuiu B KiacTep «Hauripiie
MICIIE TTpalleBIAIITYBAHHS.

Ilepeaik nuTaHb 1JI1 CAMOKOHTPOJIIO

1. TlosICHITH CYTHICTh KJIACTEPHOIO aHATI3Y.

2. Ha3BiTh 3aBmaHHs, fAKI CTOSTh Meped  JOCHITHUKOM
KJIACTEPHOTO aHaJli3y.

3. Jlms 9oro 3acTOCOBYETHCS CTaHIAPTHU3AIIS MOKA3HUKIB 1 SKI
METOJY CTaHAApTU3AIlli BU 3HAETE?

4, Ha3BiTh METOIM KJIACTEPHOrO aHalily, SKi TepemdadeHi B
nporpaMHomMy mpoaykTi SPSS.

5. TIoSICHITH CyTHICTB JIBOETAITHOTO KJIACTEPHOI'O aHaJIi3y.

6. Ha3BiTh ocoOnMBICT,  KjacTepu3alii 3a  JOMOMOTO
K-cepennim.

7. Oxapaktepu3yiTe OCOOJMBOCTI 3aCTOCYBaHHSI 1€papXidHOI
KJIacTepH3aIlii.
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8. Ha3BiTh OCHOBHI €TanM KJIACTEPHOTO aHaJI3y 1 MOSICHITh IXHIO
CYTHICTb.

9. TIosicHiTh cyTHICTH IOHATTS «IlopsioK armomepartii.

10. JIsis 4oro po3paxoBY€eThCs B KIIaCTEPHOMY aHai31 «Marpuiis
OJM3BKOCTI»?

11. Jns 9oro BUKOPUCTOBYIOTH «JleHaporpaMy» B KJIaCTEPHOMY
aHamizi?

12. Ha3BiTh OCHOBHI criocoOu 00’ €THaHHS TTapaMeTPiB.

13. Ha3BiTh OCHOBHI CHOCOOM PpO3paxXyHKY BiJCTaHI MIX
00’€KTaMHU y KJIaCTEpHOMY aHaJi3l.

TecTn

1. Ha3BiTh 0a30Bi MeToaM (OPMYBaHHS KJIACTEPiB:
a) 3MUTTS 1 APOOJICHHS;

0) IHTEPBAJIBLHOTO PO3IOILIY;

B) MIKTPYIIOBUX 3B’SI3KIB;

I') IPaBUJILHOI BIJIMOBI/I HEMAE.

2. Etanu xiactepHOTO aHami3y:

a) BUOIp mapaMeTpiB 1 cnoco0y BUMIPY BiJCTaH1, (OpMyBaHHS
KJIACTEPIB Ta IHTEPIPETAllisl pe3yJIbTaTiB;

0) BuOip mapameTpiB, GOpMyBaHHS KJIACTEPiB Ta IHTEPIIPETALlis
pe3yJIbTaTIB;

B) BUOIp crioco0y BUMipy BijcTaHi, (OpMyBaHHS KJIaCTEpIB Ta 1H-
TepnpeTalis pe3yabTaTiB;

I') IPAaBUJIBHOIL BIJMIOBIA1 HEMAE.

3. Ha3BiTh MeTOIM KIACTEPHOTO aHami3y, Kl PYHKUIOHYIOTh y
SPSS:

a) IBOETAITHUI KJIacTepHUl aHai3, kinacrepusanis K-cepennimu ta
lepapxiyHa KJlacTepu3allis;

0) ogHOETANHWI KIACTepHUU aHami3, kiactepuzauis K-cepen-
HIMM Ta lepapXxiyHa KJIacTepU3allis;

B) JBOCTAITHUI KJIACTEPHUM aHaJI3, KiIacTepu3ains R-cepeanimu ta
lepapxivyHa KJacTepu3ailis;
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I') IPaBUJILHOI BIJIMOBIAI HEMAE.

4. Hanae 3Mory Bi3yadizyBaTu 1HQOpPMAIlI0 PO BIJCTaHb MIXK

00’€KTaMH 1 KJlacTepamu:

a) MaTpuIlsl OJIM3BKOCTI;

0) miarpamMa KjacTepis;

B) Z-OLIIHKH;

I') IPaBWIBHOI BIJMIOBI/II HEMAE.

5. I'padiuHo BioOpaxkae BiTHOCHY BEJIMUHUHY PI3HOCTI MIXK Mapa-

MeTpaMu a00 KjacTepaMH Ha KOKHOMY KpPOIIl MPOIIECy:

a) IEHIporpama,;

0) MaTpuIls OJIU3BKOCTI;

B) Jllarpama;

I') MIPaBUJIbHOI BIJIMOBIAI HEMAE.

6. Metoq, B iKoMy 00’ €JHYIOThCSI Ha KO)KHOMY KPOIIl KJIacTepH 3

MIHIMAJIBLHOIO BIJICTAHHIO:

a) MIKTPYIIOBUX 3B’SI3KI1B;

0) LIEHTPOI1IHOT KJIaCTEepH3alIii;
B) MeTo Yopaa;

I') MPaBUJILHOI BIJMOBIAI HEMAE.

7. B 0CHOBI1 M€TO/Ty MOJISATa€ BUOIp 3MIHHUX, BIJICTAHb MK SIKUMHU

MaKCHUMaJIbHaA:

a) MDKTPYTIOBUX 3B SI3KIB;

0) EHTPOI1IHOT KJIaCTepH3alIii;
B) MeTo Yopaa;

I') IPaBUJIBHOI BIJMOBIA1 HEMAE.

8. B ocHOBI MeTOy TIOsIsiTa€e BUOIp 3MIHHUX, BIICTAaHb M)XK IKUMH

MaKCHUMaJIbHA:
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a) MDKTPYTIOBUX 3B’ SI3KIB;

0) EeHTPO1AHOT KIIacTepHU3allii;
B) JAJILHBOTO CYCl/a;

I') IPaBUJILHOI BIJIMOBIAI HEMAE.



9. B ocHOBI1 MeTO/y noJiirae BUOIp 3MIHHUX, BIJICTAHb MK SIKUMU
MiHIMaJIbHA:

a) OJIM3BKOTO CycCifa;

0) IEHTPO1IHOT KJIaCTepU3allii;

B) METOJ YOpaa;

I') IPAaBUJILHOI BiJIMIOBIA1 HEMAE.

10. Meton, B SIKOMY OIIIHIOETHCS BiACTaHb MIX CEpEIHIMHU 3Ha-
YCHHSIMU TPYII 3MIHHUX

a) OJIU3BKOTO CYCIJIa;

0) IIEHTPO1IHOT KJIaCTepU3allii;

B) METOJ YOpAaa;

I') IaJIeKOTO Cycifa.

11. Meton, B IkOMy sIK Mipa BUKOPUCTOBYETHCS KBaJpaT €BKJIi-
JIOBOI BIJICTaH1, SKUM MOBUHEH OYTH MiHIMAJIbHUM:

a) OJIM3BKOTO CYC11a;

0) LIEHTPO1AHOT KJIacTepU3allii;

B) METOJ YOpaa;

I') TaJIEKOTO CycCla.

12. Metop, B IKOMY BiICTaHb M)XK 00’ €KTaMU PO3PaXOBYETHCS K
PI3HUII KBaApaTiB BIANOBIIHUX 3MIHHUX IIUX 00’ €KTIB:

a) kBaapart BijcTaHi EBkiina;

0) kBagpat BiacTaHi UeOuiena;

B) Kopensiis [Tipcona;

r) Mmetoa Yopja.

13. MeTton BUMIpY BIJICTaH1 3a JOTIOMOTOI KOPEJSIli BEKTOPiB
3MIHHHUX:

a) metos YeOuiena,

0) kBajgpart BijcTani EBkiina;

B) METO]l KOCUHYCY;

T') MPaBUJIBHOI BIJTIOB1A1 HEMAE.
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14. Po3paxyHOK BIJICTaH1 SIK MAKCUMYMY a0COJIFOTHOT'O 3HAYCHHS
PI3HUII MK €JIEMCHTaMU:

a) meto1 YeOuiiena,

0) kBaapat Bifacrani EBkiina;

B) METOJT KOCUHYCY;

I') IPaBUJILHOI BIJIMOBIAI HEMAE.

ExonomMivyHa iHTepnipeTanisi KJIaCTEPHOI0 aHAJI3Y

IHpuxaaa 1. JlocniauTu piBeHb PO3BUTKY TPYAOBOTO MOTEHIIATY

perioHiB YKpaiHu Ta MOPIBHATH iX 3a JOMOMOTOI0 KJIACTEPHOTO aHa-

713y, BU3HAYUTHU HANOLIbII MPUBAOIMBI PETIOHU JIsl MpaleBIAlITY-

BaHHA (Taba. 1), a TAaKOXK OIIHUTH 3aMHATICTh HACEJICHHS 3a BHUJAMHU
€KOHOMIYHOI AisJIbHOCTI (Tab. 4).

Ta0mums 1

CraTucTu4Hi 1aHi TpyaoBoro norenuiauay 3a 2018 pik
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BiHHHMIbKA 652,7 | 09 | 1561016 | 7801 | 27 54992 | 109 | 112916
BoTHHCHKA 3711 | 2.6 | 1034165 | 7324 | 2 464751 | 109,9| 63741
i‘gp"“em“' 14023 | 6,4 | 3215499 | 8862 | 1,7 | 728834 | 1092 | 305510
JloHerbka 741 | 08 | 4170296 | 9686 | 1.4 31888 | 112,3 | 174157
Kutommpeska | 516,7 | 2,2 | 1226,485 | 7372| 2,6 | 521359 109,1| 83714
3akaprarchbka 5024 | 1.2 |1254645] 8070 09 | 404716 1122 67323
3aropizbka 7322 | 08 [1713,714] 8726 | 24 | 679825 109.2 | 149083
Isano- 656,8 | 1,4 | 1372648 | 7551 | 15 | 48367,7| 109,1| 86956
DpaHKIBChKA
KuiBcbKa 7557 | 49 [ 1755333 9097 | 16 | 634984 110/ 145715
Kiposorpasceka | 3805 | 1,8 | 944,484 | 7191 | 3.4 51018 | 109 | 64523
JIyranchka 2082 | 05 | 2155221 | 7365| 2.1 | 206186 | 1093 | 60086
JIbBiBCHKA 10612 | 6,2 | 2507.445| 8001 | 1,3 | 55510,7 | 110,1 | 185963
Mukomaieceka | 496,2 | 1.4 | 1135495 | 8160 | 2,8 | 555439 | 109.4 | 81497
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Onecbka 1001,9 | 3,3 | 2370,631 | 8011 1 61165,6 | 109,3 | 188312

ITonTaBcbka 580,6 | 3,7 | 1399,296 | 8375 3 60217,5 | 109,3 | 112856
PiBHeHCBKA 473,6 | 1,3 | 1157,914 | 7469 2,5 47729,1 | 109,3 | 72819
CyMmcbka 485,1 | 1,4 | 1085,659 | 7324 2,9 55934,4 | 109,7 | 80348

Tepuoninscbka | 410,8 | 1,2 | 1045,845 | 6969 1,9 43512,5 | 109,7 | 61684
XapkiBcbKa 1258,9 | 3,3 | 2669,167 | 7657 1,6 60117,7 | 111,2 | 216333

XepcoHChKa 448,2 | 0,6 | 1040,878 | 7058 1,9 50109,4 | 1095 | 67894
XMenpHUIbKa 522 1,7 | 1266,394 | 7346 2,1 52487,6 | 109,2 | 87254
Yepkacbka 522,6 | 0,5 | 1209,728 | 7478 2,9 50292,6 | 109,7 | 82043

YepHiBenbka 3829 | 1.3 902,473 | 6991 1,6 42850,4 | 108,7 | 51288

YepHiriBcbka 429,7 | 1,2 1004,37 | 6995 2,4 50895,4 | 109,6 | 68630

Jloicepeno: 3a TAaHUMUZ?,

Btpara TpymoBoro moteHIiainy B pe3yibTari 0€3Bi30BOI0 PEKUMY
ChOT'O/IH1 OJIHA 13 OCHOBHMX Mpo0OsieM B YKpaiHl. BiH BUCTyMae ojiHi€rO 3
OCHOBHHUX YMOB 3a0€3ME€UEHHS COl1aIbHO-€KOHOMIYHOTO PO3BUTKY peEri-
OHy Ta KpaiHu B IjioMy. BrucokoedeKTuBHE BUKOPUCTAHHS TPYIOBOIO
MOTEHLIIATy, MOro PO3BUTOK Ta PIBHOMIPHUHN PO3MO/ILIT 32 PETIOHAMHU /10~
3BOJIMTH ITIABUIIIUTA €KOHOMIYHUH PIBEHb PO3BUTKY KpaiHU B IIJIOMY, 1110,
B CBOIO YEpry, COPUATUME 3MEHILIEHHIO PIBHS O€3pOoO0ITTS Ta BiIIUIUBY
TPYJOBUX PECYPCIB 3 KpaiHU, JO3BOJUTH CPOPMYBATH HAJICKHHUM PIBEHb
OIJIaTH TIpalll, TOKPAIIUTH YMOBU MpaIli Ta MiABUIIUTHA PIBEHb >KUTTS
HaCEJICHHS.

3acTOCyBaHHSI KJIACTEPHOTO aHAJII3y JI03BOJISIE€ 00’ €IHATU BU3HAYE-
HUU MeperiK napaMeTpiB y TPyIH 3a CIOpiIHEHMMHU o3Hakamu. Ha mep-
IIOMY €Talll KJIaCTePHOro aHai3y oOpaHi HasiBHI CTATUCTUYHI J1aHl, sIK1 Xa-
paKTEepU3yIOTh TPYAOBUN MOTEHIIIAN perioHIB YKpainu. J{Jist aHamzy 3a-
CTOCOBaHi Taki napametpu 3a 2018 pik: 3aiiHATE HACENEHHS, TUC. OC10; MO~
IUT Ha poOOYy CHITY, Ha KiHEllb Mepiojy, THUC. OCi0; MOCTiiHE HACEICHHS
CepeIHS YUCEIbHICTh, TUC. 0C10; CepeHbOMICSIYHA 3apO0iTHA IJIaTa, IPH;
PIBEHB 3apEECTPOBAHOTO OE3pOOITTS HA KIHEIb POKY Y B1ICOTKaX J0 Hace-
JICHHS, TIPALIE3JaTHOTO BIKY; HAsSIBHUH J0X1]l y pO3PaxXyHKY Ha OJIHY 0CO0Y,
I'pH; THACKCU CHOXUBYMX II1H, %; JOXOJIM HACEJICHHS, MJIH TpH. I3 psamy
CIIOCTEPEKEHHS BIIIy4eHO M. KUiB y 3B’SI3Ky 13 CYTTE€BUM KOJIMBAHHSAM
yCiX Horo 3HaueHb Bij 3arajabHOi TeHAeHIIIi (Tad. 1).

22O(l)iuiﬁﬁﬂﬁ cailt [lepxkaBHoi cmyx6u cratuctuku Ykpainu. URL
http://www.ukrstat.gov.ua/operativ/gdn/dvn/arh_dvn2001.htmi
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Puc. 1. Ilenaporpama iepapxiuHoi kjiacrepusauii
Jorcepeno: po3paxoBaHO aBTOPaMHU.

Ha npyromy erami noOyjoBaHa JIeHApOorpamMa lepapxiqyHoi Kiac-
Tepuzanii B mporpamHomy npoaykti IBM SPSS STATISTICS, sxka
JI03BOJIMJIa BUBHAYUTH ONTUMAJIbHY KUIBKICTh KJIacTepiB (puc. 1).

3a 10MOMOTr010 IEPEBOBUIHOI CTPYKTYPH PO3PAXOBAHO KUIBKICTh
3niiicHeHnX KpokiB (20). 3HailIeHO PI3HUII0 MIXK KUIBKICTIO TapaMeT-
piB (KUIBKICTh PETiOHIB) 1 KUIBKICTIO KPOKIB Ta OTPUMAHO KIJIBKICTh
KJIACTEPIB, AKY AOLILHO OynyBaTtu 4 (24 — 20 = 4 knactepn).

Ha TpeTpomy eTami MpOBEAEHO KJIACTEPU3ALIIO 3a JOIOMOIOK0
merony K-cepennboro, skuii 103BOJISIE OTPUMATH MTOBHY XapaKTepHC-
TUKY KJacTepiB [4].

AHaI3y0uM OTpUMaH1 Pe3yJbTaTH, 3a3Ha4UMO, 110 TPETIN Kilac-
TEp Ma€ MaKCUMaJIbH1 3HaYEHHSI 3a OUIBIIICTIO TOKa3HUKIB, KPIM PIBHS
3apeeCTPOBaHOI0 OE3pOOITTA Ta 1HAEKCY CIOXHUBYHUX IIiH, K1 HAOJIH-
»KEH1 0 MIHIMaJIbHOT'0 3Ha4YeHHs (TadJ. 2, puc. 2).

Bin € nizepom cepen KiaacTepiB 1 B HbOTO MOTPAIUB JUIIE OAUH
JHinponeTpoBchbkuit period (puc. 3). 3a MakCUMaJIbHUM 3HAYEHHSAM
I0JI0 NTapaMeTpiB HOro MOYKHA OXapaKTepU3yBaTH K MOTYKHUH MPO-
MUCJIOBUIM IIEHTp YKpaiHM 3 BiJHOCHO BHCOKMMH J0XOJIaMHU Hace-
JIEHHSI — «HaMKpallle MicIie MpaieBaamTyBaHHs (puc. 3).
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LeHTpu KJIacTepiB TPYA0BOr0 NMOTEHUIiATy

Tabnuisa 2

Kuaacrep

Iloka3Huk

1

2

3

4

3aifHATE HACCJICHHS, THC. OCI0

603,03

439,85

1402,30

925,15

[lormutr Ha pobouy cuily, Ha Ki-
Hellb eP10J1y, THC. 0C10

1,93

1,32

6,40

3,22

[locTiliHE HACEJICHHs, CepeiHs
YHUCEIBHICTh, THC. 0CI0

1 399,84

1 169,03

3 215,50

2 531,10

CepenHbomicsiuHa  3apoOiTHA
TuiaTa, rpH

7 768,25

7 366,62

8 862,00

8 529,67

PiBeHb 3apeecTpoBaHOTO O€3po-
OITTsI, HAa KiHElb POKY, y % [0
HACEJICHHS MPaIle3aTHOTO BIKY

2,33

2,30

1,70

1,55

HasiBHUIT 0X17T y pO3paxyHKY Ha
0JIHY 0C00Y, T'pH

54 016,20

46 737,45

72 883,40

56 693,82

[HAEKCH CIIOKUBYMX I[1H

109,15

109,62

109,20

110,35

Jloxoaun HaceJIeHHs, MJIH TPH

99 995,50

69 660,77

305 510,00

176 593,83

Iicepeno: po3paxoBaHO aBTOPAMHU.

3aifHsATEe HACEJIEHHs, THC. OC10

B [HIEeKCH CIIOXKHUBYHKX IIH
Jloxonu HaceneHHs, MJIH. TPH.

54016,2
99995,5

603,03

1399,84
7768,25

2,33

109,15

439,85

1,32

| 1169,03

7366,62

[32)
o o«
— o

KIACTEP 1

46737,45

109,62

KIACTEP 2

¥ [Tormut Ha poboOUy CHITy, Ha KiHEeLb EePiofy, THC. 0Ci0
W [JocTiifHE HaCETEHHS CepeqHs YHCENbHICTh, THC. 0CI0
CepenaboMicsiuHa 3apo0iTHA IU1aTa, TPH
PiBens 3apeecTpoBaHOro 6€3po0ITTS, HAa KiHEIb POKY, Y %o
® HasiBHUH IOXiN y po3paxyHKy Ha OAHY 0co0y, TpH.

69660,77

1402,3

8862

< ~
© —

1 32155

KIACTE

<
™
©
@
N
~
P

109,2

3

305510

925,15
3,22
25311

KIACTE

8529,67
1,55

@ I 56693,82

176593,83

110,35

4

Puc. 2. [liarpama neHTpiB KjacTepiB

IDicepeno: po3paxoBaHO aBTOPAMH.
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Puc. 3. Jliarpama KJjacrepiB TpPyA0BOr0 MNOTeHUiady 3a
K-cepennim
Jrcepeno: po3paxoBaHO aBTOPaMHU.

Hpyruii kj1acTep MICTUTh YUMaJIO MiHIMAJbHUX 3HAYEHb, a CaMe
KUIBKICTh 3aHATOTO HACEJICHHS, MOMUT Ha POOOTYy CUITy, CEPEIHS YH-
CEJILHICTh TMOCTIMHOTO HAaCEJIEHHS, CEPEAHbOMICSYHA 3apIljiaTa, HasB-
HUl IOXiJ Y PO3paxyHKy Ha OJHY 0coOy i J10XoIau HaceieHHs. Moro
MO>KHa Ha3BaTH «HAWTIpIIE MICIe MpaleBIalTyBaHHsI» (pUc. 3).

AyTtcaiinepamu € Oinblua noioBuHa perioHiB (13) Vkpainu, siki
MOTpaIuiiv B Ipyrui Kiactep, a came: Bonuuceka, Kutomupceka, 3a-
kapnarcbka, KipoBorpajaceka, Jlyranceka, MukonaiBcbka, PIBHEHCBHKa,
CymMmcbka, TepHomninbebka, XepcoHcbka, Uepkacbka, UepHiriBcbka Ta
Yepniserpka obsacTi (Tadu. 3, puc. 3).

[le cimbchbKOrocnoAapchKi perioHH, SIKi MalOTh HU3bKHMI pPIBEHb
PO3BUTKY IMPOMHCIIOBOTO CEKTOPY, kpiM Jlyrancekoi o6acTi, sika moT-
paruia B 11e# KJ1acTep uepe3 BOEHHI i1 B YKpaiHi, 1110 HeraTUBHO BILIH-
HYJIO Ha OT0 COIIAJIbHO-€KOHOMIYHI TOKa3HUKHU.

HactymnHi 1Ba KJ1acTepu CyTTEBO HE BUPI3HIIOTHCS 3a KIJbKIC-
TIO perioHiB (Tab:. 3). Tak, y nepiimii Kkjiactep yBiHIILIN YOTUPH pe-
rioHu, a came. BinHunbkuii, IBano-®pankiBcbkuil, [loaTaBChKUi 1
XMeNnbHUIIbKUH, 11€ 0071aCTi 3 MAaKCUMAJILHUM PiBHEM 3apeecTpoBa-
HOro 0e3po0iITTA. s 4eTBepTOro KjiacTepa XapakTepHUM € Iapa-
METp IHAEKCY CIIOKUBUMX I[1H, TOMY MOKHA HaJaTH KJIaCTEPy Ha3BYy
«HAWUAOPOXKUl IIHW», BIH Ma€ MIICTh 00JacTeu, a came: JloHEbKY,
3anopi3bky, KuiBceky, JIbBiBChbKY, Onechky Ta XapKiBChKY.
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Tabnuus 3
KinbKicTh crIOCTEpPEKEeHb Y KOKHOMY KJIacTepi

Kuaacrep K-1B Perion
1 «HaitbinpIIe 6e3po0ITTI» 4 Binaunpkuii, IBaHO-®paHKIBCH-
kuii, [lonTaBcbknii 1 XMeIbHUIILKUN
2 «HaWripuie Miciie MpaneBIamTy- 13 Vet 11
BaHHS
3 «Halikpalie micue IpaieBialTy- 1 JIHITPONIETPOBCHKUIA
BaHHS
4 «HAWIOPOKYI ITTHI Jlonenpkuid, 3amopizbkuii, KuiBch-
6 |kui, JIbBiBCHKMIA, Onechkuii Ta Xap-
KIBCHKHI
Bamigai 24

icepeno: po3paxoBaHO aBTOpPaMH.

Ha dyeTBepTOMYy eTari npoaHaiai30BaHO 3aHHATICTh HACEJICHHS 3a
BHUJIAMU €KOHOMIYHOI JISNIBHOCTI (puc. 4) 111 BU3HAYCHHS PETIOHIB 13
PO3BUHEHUM TaIy3€BUM acleKToM. [ 1boro crovarky mpoaHai3o-
BaHO CTPYKTYPY 3alHATOr0 HACEJIEHHS 3a BUJAMU €KOHOMIYHOI JisJIb-
HocT1 2018 poky. HaiiOuiblty muTOMY Bary B CTPYKTYp1 3aiHATOCT] Ha-
CEJICHHSI MalOTh TaKi BUJAM AiSUIBHOCTI: ONTOBA Ta pO3/IpiOHA TOPTIBIIS,
PEMOHT aBTOTPAHCIIOPTHUX 3aC001B 1 MOTOIUKIIB (22 %); CLIIbChKE, Ji-
coBe Ta pubHe rocrogapctBo (18 %); mpomucnosicts (15 %); ocBiTa
(9 %); omHAKOBY MHUTOMY Bary MarOTh TPAHCIIOPT, CKIAJCHKE TOCIIO-
JapCTBO, TIOMITOBA Ta Kyp €pChbKa MisUIbHICTD; IepKaBHE yIPaBIIiHHS U
000poHa, 000B’SI3KOBE COLIAIBHE CTPaxyBaHHs; OXOPOHA 3I0POB’S Ta
HaJaHHs COLIalbHOI Joromoru (6 %).

[lepepaxoBaHi MOKa3HUKHU B 3arajbHii Cymi CTaHOBIATH 82 %
3afHATOrO HACEJICHHS, TOMYy BUKOPUCTAHO JIMIIE iX AJIS KJIaCTEPHOTO
anamzy K-cepennim (tabun. 4).

[eHnTpu KacTepiB BKa3yloTh, III0 TPETiH KiIacTep BKIIOYAE B ceOe
Maii’ke BCl MAaKCUMaJIbH1 3HaYEHHS 3a KIJIbKICTIO 3aHATOr0 HACEJICHHS
3a BUJAMU €KOHOMIYHOT JIISJIBHOCTI, KPIM JIEPKABHOTO yIIPaBIiHHA Ta
oboponu (Tadm. 5).

Ioro MoXHa 0XapaKTepH3yBaTH SIK TIOTYKHH# TIPOMHCIIOBHH, TO-
pProBeJIbHUI LEHTp YKpaiHW, OCEPEOK OCBITH Ta OXOPOHHU 30pPOB’S,
SAKUA Ma€ HaWOUIBIIY KUIBKICTh MpAaIeBIIAIITOBAHOTO HACEJICHHS 3a
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BCiMa BUJIaMH €KOHOMIYHOI JISUTBHOCTI, II€ — PET10HU «JIiJIepu coIlia-
JBHO-€KOHOMIYHOTO PO3BUTKY». IX mjumie nBa: JIHImpomeTpoBChKaA 1
XapkiBchbka 001acTi (puc. 5).

* CLIIbCBKE, JIICOBE Ta pUOHE rOCIIOAAPCTBO
MIPOMUCIIOBICTh
OyIiBHULITBO

* OITOBA Ta PO3APiOHA TOPTIBIIL; PEMOHT

aBTOTPAHCIIOPTHHX 3aCO0IB i MOTOLUKIIIB
TPAHCIIOPT, CKJIAIChKe TOCIOAAPCTBO, MOLITOBA

Ta Kyp'epchKa JisIbHICTh S
THMYacOBE PO3MIIlyBaHHS i opraHizanis

XapuyBaHus S
* 1H(pOpMallld Ta TEJICKOMYHIKaIlll

- (hiHaHCOBA Ta CTPaxoBa AisUIBHICTH

oreparlii 3 HepyXOMUM MailHOM

npodeciiiHa, HAyKoBa Ta TEXHIYHA JisIbHICTH
* [ISUTBHICTB y chepi aAMiHICTPATUBHOTO Ta

JIOTIOMi’KHOTO 00CJTyrOBYBaHHS
JiepKaBHE yIpaBIIiHHA if 000poHa; 000B'I3K0BE

o :
22% coljanbHe CTpaxyBaHHs
OCBITa

* OXOpOHa 3[I0pOB'sSI Ta HAJ[AHHSI COLIaTBbHOL

JIOTIOMOTH :
* MHCTEUTBO, CIIOPT, PO3BAru Ta BiJIIOYMHOK

Puc. 4. CTpyKkTypa 3aiiHAATOr0 HACEJECHHS 32 BUJAAMU AifAJIb-
HocTi 2018 poky

JDicepeno: po3paxoBaHO aBTOPaAMHU.

Jpyruii Kjiactep MICTUTh MPAKTUYHO BC1 MOKA3HUKHU 3aHATOTO Hace-
JICHHS 3a BUJaMH €KOHOMIYHOI JISUTbHOCTI 3 MiHIMAJIbHIMU 3HAYCHHSIMH, a
came: OCBiTa, OXOpOHa 3/I0POB’S Ta HAJAHHS COIIATBHOI JOTIOMOTH, ClTb-
ChK€ TOCIOJIapCTBO, ONTOBA Ta PO3APIOHA TOPTIBIISA, TPAHCHIOPT Ta MPOMU-
CIIOBICTb. FIoro Mo)kHa Ha3BaTH «ayTCAiiepd COIaIbHO-eKOHOMIYHOrO
PO3BUTKY». AyTcaiiiepamu € Oiibiiia 1mojioBuHa perioHiB (16) Ykpainuy, sika
noTpanwia B Jpyrui kiactep, a came: [Tonrascbka, Mukonaiscbka, Kipo-
BOrpajchka, JIyrancbka, JKutomupcbka, 3akapnarcbka, BomHcbka, PiBHe-
Hchka, CyMmcbKa, TepHomiibehka, IBaHO-DpaHKIBChKa, XEPCOHChKa, XMe-
npHUIbKa, Yepkachka, YepHiBelibka Ta YepHIriBcbka oOmacti (puc. 6).
Crou BXOJIATh PETIOHU, SIKI MalOTh HU3bKUI PIBEHb PO3BUTKY IMPOMHUCIIO-
BOTO 1 CUTLCHKOTOCHIOAAPCHKOIO CEKTOPIB, KpiM JIyraHchkoi 00macTi, sika
MoTparvia B ek KacTep uepe3 BOEHHI /il B YKpaiHi, 1110 HEraTMBHO BILIU-
HYJIO Ha ii COLIaTbHO-€KOHOMIYHI ITOKA3HUKH.
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Tab6mums 4

3allHATe HACEJIEHHS 32 BUIAMH €eKOHOMIYHOI TiJILHOCTI

Ta perionamu 2018 poxky

e «
= - I =
o g E g 5 B o Z o
B EC¢ i85 |E5Z E¢
2 g = Q-‘E 3) N = = = % a2 = 3 ﬁ
= =Z S 5| 25 SEE | EFR | 25 2
Z ~FaE g Z== SeF | 8o K| 28 5| 7
z sSSE| £S5 | E | 628 | 228|558 ¢
3 SsES| 825 | B | =gz | 585 583 ¢
2 ESET| ¢c82 | © | &5 |gsg|SEE| =
= OCe=sg| %58 sea | 8528|385 2
S| 2E¢ =22 283|835 | F
23| ES& 222|285 &8¢E
3 O E =g% | x°8
(=7 st
BinHuIbKA 122,6 215 59,1 41,3 37,2 41,7 68,4
BonuHchKa 86,5 74,3 44,6 20,4 24.6 26,4 | 49,9
lf[;‘;ffs;“' 360 107,4 |111,8| 873 65,4 80,9 | 3365
JloHelnbKa 171,7 64,1 50,9 57,8 45,6 429 1919
Kuromupchka 128,2 77 451 39,2 39,6 32,2 75,7
3akapnarchbka 86,3 130,8 47,7 23,8 22,6 28,1 58,6
3anopisbka 158,8 120,8 | 53,2 35,8 36,7 455 | 163,9
Eg‘;"’jpa‘*' 108.3 168 53 234 216 | 362 | 678
KuiBchKa 168,3 48,5 62,3 68,2 55 57,1 | 130,9
I(f;g;’Borpaﬂ' 61,1 109 35,7 243 25.1 26,2 | 492
JIyrancbka 79 39,6 18 17,1 25,5 15 59,3
JIbBiBChKa 2034 1948 | 98,3 62,4 56,3 71,8 | 1554
MuxkonaiBcbKa 93,4 1425 40,3 29,5 36,2 25,8 64,9
Onechka 2393 1632 | 888 | 107,3 59,2 576 | 853
ITontaBchbka 124,7 125,6 47 35,8 33,1 39,6 97.8
PiBHeHCHKA 124,6 85,9 48 259 21,3 31,2 62,7
CyMcbKka 98,5 116,8 | 411 26,7 26 30,1 70,2
Z:f:omm" 78.1 1284 | 44,4 19,8 18,5 274 | 365
XapkiBcbka 307,7 1724 11057 | 71,2 57,6 68,8 | 2321
XepcoHChKa 99 136,4 38,5 22,7 28,3 24,6 39,8
XMeIbLHUIIbKA 116,5 146,7 48,4 25,3 31,9 32,2 64,1
UYepkacbka 95,8 146,3 447 28,4 23,3 35,5 73,8
UYepHiBelbka 70,9 111,7 35,3 16 17,3 22,8 39,6
YepHirisebka 97,8 107,9 | 34,7 19,3 32,5 32,1 | 531

Jlorcepeno: 3a naHuMuU

23

2?’Ocl)iuiﬁHHﬁ cailt [lepxkaBHoi cmyx6u cratuctuku Ykpainu. URL
http://www.ukrstat.gov.ua/operativ/gdn/dvn/arh_dvn2001.htmi
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Tabaung 5
[HenTpu KiIacTepiB 3aHHATOr0 HACeJIEHHSA
32 BUIAMH €KOHOMIYHOI TiAJILHOCTI

Kuacrep
IMoxka3Huk 1 5 3 4
Ocaita 188,43 | 96,79 | 333,85 166,27

Jlep>xaBHE ympaBIliHHS i1 000pOHA; 000B’ 13-

) 191,00 | 115,43 139,90 77,80
KOBE COLIaJIbHE CTPaXyBaHHS

OxopoHa 370pOB’s Ta HaJaHHS COIAJIBHOI

OTIOMOTH 82,07 | 41,66 | 108,75 | 55,47

CisibCbKe TOCIOIAPCTBO, JIICOBE TOCIOAApC-

70,33 | 24,85 | 79,25 | 53,93
TBO T4 pUOHE rOCIOAAPCTBO

OnToBa Ta po3ApiOHA TOPriBJs; PEMOHT aB-

L . 50,90 | 26,71 | 61,50 | 45,77
TOTPAHCIIOPTHUX 3aC0O01B 1 MOTOIUKIIIB

Tpancnopr, C,KJ'IaI[CBKC. rocTIoaapeTBo, Mo- 57.03 | 2009 | 7485 | 4850
IITOBA Ta KYp €PChKa ISUIBHICTD

[TpoMHUCITOBICTD 103,03 | 60,19 | 284,30 | 162,23

JDicepeno: po3paxoBaHO aBTOPaMHU.

400 .
OcsiTa

E JleprkaBHe yrpaBIiHHS if 000poHa; 000B'I3K0BE COIlianbHe

350  CTpaxyBaHHSA 333,85
& OXOpoHa 3/I0pOB's Ta HAJIAHHS COLIAJIbHOT JOTIOMOTH

CinbCcbKe roCIogapCTBO, JiCOBE TOCIOAAPCTBO Ta pHOHE
300  rocmomapcTBO 2
OnroBa Ta po3apiOHa TOPTiBIS; PEMOHT aBTOTPAHCIIOPTHHX

0o
B

,3

==
3ac00iB I MOTOLUKJIB =
= TpaHcnopT, CKJIaJIChbKe IOCIOAAPCTBO, MOIITOBA Ta Kyp'epchKa %
250 TiSUTBHICTD E
& [IpoMuCIIOBICTH %
200 188,43 191 =
E = 16627 162,23
= = =
150 = = E
= 115,43 = =
= 103,03 g 7g= = —_ =
100 = = = ’ =
= = E =]
= = — 5393 | =
50 = =4166 2908 =

(L
|||‘HU¥1||

26,71
%4,85

Knactep 1 Knactep 2 Knactep 3 Knactep 4

Puc. 5. /liarpama HeHTpiB KJIaCTePiB 3aHHATOI0 HACEJICHHH 32
BHIAMM JAiIJILHOCTI
Jlorcepeno: po3paxoBaHO aBTOPAMU.
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Puc. 6. /liarpama kiaacrepa 3a K-cepeanim
Lrcepeno: po3paxoBaHO aBTOPAMHU.

BapTo 3a3HaunTH, 1m0 A0 2 KjJacTepa TaKoK BBIMIIUIM OLIBIIICTh

oOJracTei 3ax1/IHO1 YaCTUHM Y KpaiHU, 11€ MOKHA MOSCHUTH TUM, 1110 Ha
CHOT'OJIH1 OUTBIIICTD KUTEIB IILOTO PET10OHY BIAMPABIISIOTHCS Ha 3apO-
O1TKHU 32 KOPJOH JI0 KpaiH-cyciaiB, 30kpema 1o [lonbiai, PymyHii Ta 18-
IIUX, 10 B 3araJilbHOMY MPU3BOJUTH O 3HUKEHHS PIBHS 3alHSTOCTI

HaCCJICHHA.

HactynHi 1Ba KjlacTepy HE BUPIZHIIOTHCS 3a KUIBKICTIO PET10HIB
(Tadun. 6).

Tabnuusa 6
KinbKicTh crIOCTEpPEKEeHb Y KOKHOMY KJIaCTepi

Kaacrep

K-

Perion

1 «UeHTp CcoiaIbHO-CKOHOMIY-
HOTO PO3BUTKY»

3

Binauneka, JIbBiBchka, Oechka

2 «ayTcaiaepu CoIialbHO-EKOHO- 16 Yci i1

MIYHOTO PO3BUTKY»

3 «i1igepu couiaabHO-€KOHOMIYH 5 JIHinponeTpoBCchKa, XapKiBChKa
HOTO PO3BUTKY»

4 «nepudepist coriaaTbHO-EKOHOA 3 Jlonenpka, 3anopi3bka, KuiBcbka
MIYHOTO PO3BUTKY»

Bauini 24

icepeno: po3paxoBaHO aBTOPaMHU.
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[Tepiumii knacTep Mae HaOJIMKEHI JO MAaKCUMAJIbHOTO 3HAYCHHS
MOKa3HUKH PO3MO/ILTY, a 3a IEP>KaBHUM YTPABIIHHSIM i1 000pOHOIO B3a-
raji MakcuMalibHe. Y nepiiui kiactep yBiinuy Binauieka, JIbBiBCh-
ka 1 Oxgecbka o61acti. BoHM MaroTh MOTYKHUM TaTy3€BUIN aCIeKT.

YeTBepTuil Kj1acTep Ma€e XapaKTEPUCTUKH, K1 HAOTMKAIOTHCS 10
MIHIMaJIbHUX (KpIM MPOMHUCIIOBOTO BUJY AiSILHOCTI), 1ie [[oHenbKa,
3anopi3bka 1 KuiBcbka 00s1acTi.

BucHoBOK: pe3ynbTaTH JOCTIIKEHHS MOKa3allu, 1110 Maixke yeT-
BepTa YaCTHHA BCHOI'0 HACEJICHHS 3aiiMa€ThCsl TOPTIBJICIO TA PEMOHTOM
aBTOTpancnopry (22 %), Ha IPyromMy MicCIll — 3alHATICTh Y CUIbCHKOMY
rocioaapcTsl (18 %), TpeTio mo3uilio 3aiiMae IPOMUCIOBUN CEKTOP
ekoHOMIKkH (15 %). dakTUYHO MOXKHA 3a3HAYUTHU, 110 AKTYaJIbHOIO €
MIITPUMKA JIEPXKABU JJIsI PO3BUTKY MPOMUCIOBOTO 1 CLIBCHKOTOCIIO-
JIapChbKOT0 CEKTOPIB EKOHOMIKH, SIK1 B MallOyTHHOMY 3a0e31edarh I'iTHe
KUTTS HACEJICHHIO KpaiHu. [leprricTh TOPTiBIl XapakTepHa sl Majio-
PO3BUHEHHUX KpaiH. Y MOAAIBIIOMY JIOPEYHO 3aCTOCYBATH 1[I0 METO-
UKy JJIS aHaizy oOCsTiB BHUPOOHMIITBA 3a BHJAAMH €KOHOMIYHOI
nismbHOCTI. [IpoBeAeHHS MOPIBHAIBLHOTO KJIACTEPHOTO aHaJI3y 3a pi3-
HUMHM TI€p10JIaMH JIO3BOJIUThH OIL[IHUTHU B JWUHAMIIll BIUIUB (PiHAHCOBO1
(2008 p.) 1 momituuHoi (2014 p.) kpu3 B YKpaiHi TOLIO.

Pe3ynbpTaTu KJIacTEepHOrO aHali3y TPYJIOBOTrO MOTEHINaTy Hace-
JICHHSI TIOKa3ajiy, 110 JiAepaMu COIialbHO-EKOHOMIYHOTO PO3BUTKY €
JIHinmporneTpoBCchKa Ta XapKiBChbKa 00J1acTi, IPU 1[bOMY B MEPIIN Haii-
MPOCTIIIIE MOXHA 3HAUTH JOCTOMHY pOOOTY, a OCTaHHIM MpUTaMaHHE
nopore mpoxkuBaHHs. Kiactep «IIeHTp COIllaJbHO-€KOHOMIYHOTO PO3-
BUTKY» BKJItOYa€ TpU perionu: Binuuubkuid, JIbBiBChbkUid 1 OeChKU,
IpU I[bOMY B NIEPIIOMY IPUCYTHIA HAO1IBITNN PiBEHb OE3pOOITTS, a B
JIBOX OCTaHHIX — HaMOUIBIINHI 1HACKC CIIOKUBUMX IT1H. Y TPETIN Kiiac-
Tep «nepudepis ColaibHO-€KOHOMIYHOTO PO3BUTKY» noTpanuiu [o-
HellbKa, 3anopi3bka 1 KuiBcbka 001acTi, IS IKUX XapaKTePHOIO O3Ha-
KOI0 TaKOX € BHUCOKHHU piBeHb 1HQIsAMIT. DAKTUYHO 1€ TTPOMMCIIOBI
o0J1acTi, B IKHX HE BUKOPHUCTAHI BJacHI MOXIUBOCTI. JloHelnbka 00-
JaCTh Mae€ 1ieil pe3yabTaT yepes noaii Ha Cxoni kpainu. [{ns KuiBcbkoi
o0sacTi Takl HU3BKI MOKAa3HWKH OTPUMAaHI 4epe3 Te, M0 OUIBIIICTD
HacelleHHs mpaltoe B M. KuiB, yepe3 TepuTopialbHy OJU3bKICTh, AC
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MPUCYTHI MIUPOKI MOKIUBOCTI 11010 TTpaleBIAIITYBAaHHS Ta PiBHS J0-
X0JIiB. AyTcaiiepaMu 3a PO3MOA1IOM TPYJOBUX PECYpPCIB € OijIbIIa Mo-
JIOBUHA perioHiB Ykpainu (16), npu oMy B TphoX 3 HUX: IBaHo-Dpan-
KiBCbKiM, [TonTaBchkiii 1 XMeNbHUIILKIA — HAOLIBIINN piBeHb O€3pO-
OiTTs. AKkmo cuTyallis B KpaiHi HaWOMMKYMM YacoOM HE 3MIHUTHCS,
IIPHUCKOPUTHCS BIATIK Ipalie31aTHOTO HaceICHHS 3a KOp1oH. BBeeHHs
0€3BI130BOr0 PEKUMY CIIPOCTUIIO OFOPOKPATHUHI MEPENOHHU 100 IIpa-
[EBJIAIITYBAHHS B KpaiHax OJIMKHBOTO 3apyOiXOKs, /1€ 3a aHAIOTTYHY
Ipaito IiaTa Ha MOPsJOK BUIlA HIX B YKpaini. OTpuMaHi pe3yibTaTH
MaroTh MPUKIATHUMN aCIEKT 1 MOKYTh BUCTYIIATH OCHOBOIO JJIsI PO3PO0-
JICHHS CTpaTerii coliaalbHO-€KOHOMIYHOIO PO3BUTKY K OKPEMOI'O pe-
riOHY, TaK 1 KpaiHU B IIIJIOMY.

Hpuxaag 2. OUiHUTH JOXOAM HAaCEISHHS YKpaiHu 3a JIOMOMO-
rOl0 KJIACTEPHOTO aHAIII3y Ta BIUIMB MOJITUYHOI KPU3H HA HUX.

[ToniTHyHa Ta €KOHOMIYHA HECTAOUIBHICTh B YKpaiHi 30UIbIIIy€
BapialliiHuil po3Max MK Oaratumu 1 O1THUMHU BEpCTBAMU HACEJICHHS.
BiacyTHICTh cepeaHbOr0 KJIacy MPHU3BOJNTH O COIIAIbHUX BHOYXIB,
K1 IEPIOANYHO PYHHYIOTh €KOHOMIYHE CEpEIOBUIIE KpAaiHH, 1€ PEBO-
mouist 2004 poky, BoeHHi aii Ha Cxoai 2014 poky, siki OpuU3BEId 10
JieBajIbBallll TPUBHI. | sIK HACJI1/I0K, 3HEIIHIOIOTHCS 3a01aJPKEHHS 1 10-
XOJIM HaCEJICHHSI, 3MEHIITY€E€ThCS iXHSI KYIIBEIbHA CIIPOMOXKHICTh. 3 TO-
ripmeHHsaM GopMyBaHHS JOCTAaTHHOTO PIBHS JOXOY B HaCEIEHHS Y K-
paiHi BUHUKAIOTh JYMKH TIPO MITpaIlito, 10 CIPUYHHSIE BTPATy TPYHA0-
BOI'0 MIOTEHIIIAJTY 1 HETATUBHO BIUIMBA€E HA €KOHOMIKY KpaiHU 3arajioM.

CrnioyaTky npoaHajizyeMO TUHAMIKY CepeHbOPIYHOI 3ap0OITHOT
IJIaTH 1 10X0/1B HacejaeHHs 3a 2002—2018 pp. Jloxoau HaceaeHHs J10-
IIJIBHO PO3MJIsiAaTH 0€3 IHQIAINHOT CKIa0BO1, 100 OI[IHUTH PeallbHY
ix quHamiky. [Ipu 1iboMy OpIBHSAEMO HOMIHAJIBbHI 1 pealibHi AaHi, 3Hak-
JEMO 1X 3a JIONOMOIOI0 1HJIEKCY CHOXKUBYMX IiH. J[JIsI po3paxyHKy
peabHUX JOXOIB JOIIIBHO pO3paxyBaT KyMYISITUBHUN KOEPILIEHT
y mi"ax 6a3osoro 2001 poky [8]:

R, =]](L+r /100), (1)

j<i
ne rj— mopiyHi TeMnu iHQAAUi y %, [1 — Bu3Hayae 1o00yTOK BUpasy.

Pe3ynbpTaTi KyMyJISITUBHOTO 1HJIEKCY CIIOKHBYMX ITiH 1 peagIbHUX
IMOKA3HUKIB JOXOIIB ITIOJAaHO B Ta0IHUI 7.
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BuxigHi gaHi 1jsi CTATHCTHYHOI0 AHAJIIZY

Taomurs 7

Jloxoau Ky- PeasnHa Peanbni
Cepeanbo- Hace- A0XO01H
. Ingexkcu | myasi- | cepeaHbO-
IHokas- Mic4YHA JICHHSH . Hace-
. . CIIOKMB- | THB- MiCAYHA
HUKH 3apo0iTHa | Ykpai- . o . . JICHHSH
yMuxX HiH* | HUii iH- | 3apoOiTHa R
iara, rpH | HH, MJIH Ykpainn,
JAeKC | mjiara, rpH

TPH MJIH T'PH
2002 376 185073 99,4 0,99 378,27 1861,90
2003 462 215672 108,2 1,08 429,56 1993,27
2004 590 274241 112,3 1,21 488,49 2442,04
2005 806 381404 110,3 1,33 605,01 3457,88
2006 1041 472061 111,6 1,49 700,19 4229,94
2007 1351 623289 116,6 1,73 779,33 5345,53
2008 1806 845641 122,3 2,12 851,84 6914,48
2009 1906 894286 112,3 2,38 800,54 7963,37
2010 2239 1101175 109,1 2,60 861,97 | 10093,26
2011 2633 1266753 104,6 2,12 969,07 | 12110,45
2012 3025 1457864 99,8 2,71 111558 | 14607,86
2013 3265 1548733 100,5 2,73 1198,10 | 15410,28
2014 3480 1516768 12491 3,40 1022,33 | 12142,89
2015 4195 1772016 143,32 4,88 859,88 | 12364,05
2016 5183 2051331 112,42 5,48 945,02 | 18247,03
2017 7104 2652082 113,72 6,24 1139,01 | 23321,16
2018 8865 3219518 109,82 6,85 1294,26 | 29316,32

*(rpyaeHs A0 rpyAHsl NONEPEIHbOTO POKY).

IDicepeno: po3paxoBaHO aBTOPOM 32 JaHUMHU".

24

AHa3y04M TMHAMIKY HOMIHAJIBHOT CEPEHbOMICIYHOI 3apO0IT-
HOI IJIaTH 32 CIMHAJILSITh POKIB, HEOOX1THO 3a3HAYMTH, 110 BOHA 3pOC-
Tana Ha 435,23 TpH WOPIYHO, TPU LILOMY PEATbHUI MOKa3HUK BKA3y€
cepeiH1i aOCONIOTHHI MPUPICT y JEB’SITh pa3iB MEHIIIE, & CaMe IIOPOKY
npupict craHoBuB Julie 47,91 rpu. Koediientu anpokcumaiiii HabJu-
KAIOTHCS 10 OJWHUII, 1110 BKa3ye HA MOXJIMBICTh 3aCTOCYBaHHS JI1HIN-

HO1 (yHKIIT ansa aHami3zy (puc. 1). 2013 poky peanbHuil piBeHb 3ap-
IJIaTH MaB O1JIbIITY KYIIBEJIbHY CIIPOMOKHICTB, HIkK 2018 poky, Komu ix
po3mip O0yB Ha 100 rpH OLIBIITHH.

240(1)iui171H1/H”4 cailt [lepxxaBHoi cmyx0u craructuku Ykpainu. URL
http://www.ukrstat.gov.ua/operativ/gdn/dvn/arh_dvn2001.html
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Puc. 7. IluHamika cepeAHbOMICAYHOI 3apO0IiTHOI IJIATH HA
2002-2018 pp., rpu

IDicepeno: po3paxoBaHO aBTOPOM 3a JAHUMU TaOIHIN 7.

AHani3yro4u HOMIHAJIBHUN JOX1]l HACETICHH Y KpaiHu 3a 1eH me-
pioj, HEeOOX1IHO 3a3HAYUTH CYTT€EBE 3pOCTaHHs quHaMiku 3 2014 poky,
AK€ B1AOYJIOCA 3a paxyHOK JieBajbBallli TpMBHI B KpaiHi. HoMiHanbHI
noxou 3a 2002—-2018 pp. mopiuno 3poctanu Ha 165,437 mupa rpH (ko-
ediuieHT anpokcumarii 0,92), npu 1boMy peanbHUM NPUPICT CTAHOBUB
auie 16,218 mapa rpH (koedimieHT anpokcuMarii 0,56) (puc. 8).

JInst KnacTepHOro aHamildy B3STI NMOKA3HMKHU: 3alHSATOCTI Hace-
JICHHs (3aliHsTE HACEJICHHS, TUC. OC10; pIBEHB 3apEeeECTPOBAHOTO OE3po-
OITTS Ha KIHELb POKY Y BIJICOTKAaX /10 HACEJICHHS MPale3JaTHOro BIKY),
JOXOIB (cepeaHbpoMICAYHA 3apo0ITHA IJ1aTa, TPH; HASIBHUM JJOXI]T Y PO3-
paxyHKy Ha OJJHy 0co0y, I'pH; I0XO/I1 HACEJICHHS, MJIH TPH; BUTPATH Ha
NepCcoHall MIANMPUEMCTB, MJIH I'PH), KUTbKICTh HACEJIEHHS (MOCTIHE Ha-
CEJICHHS, Cepe/IHSl YUCENIbHICTh, THUC. 0C10), IHACKCH CIIOKMBUYUX IIiH 1
o0csr peanizoBaHOl MPOAYKIIii (TOBapiB, MOCIYT) cy0’€KTIB TOCMO/1a-
pIOBaHHS, MJIH T'PH, 5K IMOKa3HUK BUTPAauYC€HUX HAsSBHUX KOIITIB Hace-
neHHs. [ns po3paxyHky obpaHo meton kinactepusanii K-cepenHim i
noOy1I0BaHO YOTUPHU KIIACTEPH.
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Puc. 8. /Iunamika goxoaiB HacesieHHs1 Y kpainu 3a 2002—-2018 pp.
IDicepeno: po3paxoBaHO aBTOPOM 3a JaHUMU TaOIuIIl 7.

VY tabnuill 8§ HaBeIeHUI pe3ysIbTaT PO3MOILTY PETIOHIB 3a JI0XO0-
JTaMU HACEJIEHHS 1 BIACTAaHb MI’)K HUMMU.

Tabmums 8
HaunexHicTb 10 KiacTepa

Chnocre- 2013 p. 2018 p.

peKeHHS Perion Kaacrep| Bigcranp |Knacrep| Biacranb
1 Binauipka 1 19425,460 2 67437,357
2 Bonmnaceka 1 23528,716 1 82822,997
3 JlHinmponeTpoBchKa 3 ,000 4 ,000
4 JloHerpka 4 ,000 3 31083,832
5 JKutomupcrka 1 15066,495 1 25586,737
6 3akapnaTchka 1 19250,555 1 28133,907
7 3anopi3pka 2 28908,469 2 91371,399
8 IBaHO-®panKiBChKa 1 14495,474 1 18256,722
9 KwuiBceka 2 90591,709 3 84874,211
10 KipoBorpaaceka 1 15289,937 1 8423,946
11 Jlyrancbka 2 37411,591 1 67434,900
12 JIbBiBCHKA 2 12559,385 3 54375,101
13 MukosaiBcbKa 1 18665,713 1 61148,975
14 Opnecbka 2 10311,722 3 32380,756
15 ITonraBcrka 2 38015,920 2 53190,022
16 PiBHeHCEHKA 1 17858,907 1 23955,796
17 CymMmchbka 1 11994,838 1 18139,121
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18 TepHomiiabchbka 1 19954 ,838 1 24636,175
19 XapKiBChKa 2 30551,889 3 36475,740
20 XepCcoHChKa 1 183168,884 1 21343,717
21 XMeIpHUIBKA 1 13134,061 1 25161,056
22 UYepkacbka 1 24990,942 2 77239,814
23 YepHiBerpka 1 32286,774 1 65350,717
24 YepHiriBchka 1 12521,805 1 10930,775

IDicepeno: po3paxoBaHO aBTOPOM 3a JaHUMU TabIuUIIl 7

BizyanbHO cipuiiMaTy pe3yJbTaTu NPOCTiiie, TOMY OO0y 10BaHO
JiarpaMy HaJIeX)KHOCTI JI0 KJIacTEpy perioHiB Ykpainu (puc. 9).

B Knactep 2013 p. MW Knacrtep 2018 p.

SRS

Puc. 9. liarpama HasexHocri 10 kiaacrepy 2013 i 2018 pp.
Jicepeno: po3paxoBaHO aBTOPOM 3a JAaHUMU TaOIHIN 7.

AHa3y04u Ki1acTepu, HeOOX1IHO 3a3HAYUTH, 11O MEPIIICTh 3aii-
Mae 4eTBEpPTUH KiacTep, L€ — JiJiep, HOro MOKHA Ha3BaTH «Kpallle
MICII€ TIpaleBIAIITYBaHH». ¥ HBOTO MOTPAIUB JIUIIE OJWH PET1IOH —
JloHenpka 007acTh, sSIKa Ma€ HAWOUIbINY KUIBKICTh 3alfHATOrO Hace-
JICHHSI, SIKE OTPUMYE MaKCHUMaJbHY CEepeHhOMICAUHY 3apruaty. [lpu
IIbOMY 1HJIEKC CITOKMBYHUX I[1H HAKO1IBIINM cepel HOTUPHOX KIaCTEPiB.
Y perioHi MiHIMaldbHUN piBEHb O0E3pOOITTSA 1 MaKCHUMajlbHI BUTPATH

2179



MIAMPUEMCTB Ha MEPCOHaN. 3a paXyHOK MaKCUMaJIbHOI KUIBKOCTI OC-
TIMHOT'O HACEJIEHHS HAsIBHUM JOX1] y PO3PaxyHKy Ha OJIHY 0CO0y 3ai-
Mae ApYry MO3HIliI0 3 YOTHUPHOX (TadiI. 9).

Tabmauis 9
Kinuesi nenrpu kiaacrepiB 2013 poxky
IHapameTpu Kanacrep
1 2 3 4
3aifHATE HACEJIEHHS, THC. 0Ci0 516,71 941,17 1508,00 19 36,40

[locTiiiHe HaceneHHS, CEpeaHS YHCEIIb-
HICTh, THC. OCI0

PiBeHb 3apeecTpoBaHOTrO 0€3pOOITTS Ha Ki-
HEeLb POKYy y % 10 HaceleHHs Mpane3aar- 2,31 1,73 1,60 1,20
HOTO BIKY

CepennboMicsuHa 3apo0iTHA TUIaTa, TPH 2627,07, 307557 3 336,00 37 55,00
HasBHMIT [0Xia y pO3paxyHKy Ha OJHY

1176,59 2115,30 3289,10 4 331,00

34 487,72 25935,49 30 300,60 31 048,50

0co0y, rpH
[HIEKCH CITOKUBYMX IIH 99,37 99,26 99,70 100,40
Jloxoau HaceJIeHHs, MJTH TPH 32596,80 69 344,86 12 4594,00 16 6366,00

OO6csr peanizoBaHoi MPOAYKIi (TOBapis,
mociyr) cy0’ekTiB rocrogaproBanss, MiaH 39 163,43/ 141 458,83 444 4549,70 57 5698,90
rpH
BuTtpatu Ha mepcoHas MmiInpueMCTB, MITH
rpH

3777,51 16 150,96 39 231,40 54 468,80

IDicepeno: po3paxoBaHO aBTOPOM 3a JaHUMU TaOIuIIl 7.

Tpertiii kiactep 3aiiMae apyre wmicie. s HbOro xapakTepHi Taki
O3HAaKW: MaKCUMaJIbHUN 0OCAT peanizallii mpoAyKIilii cy0’€KTiB rocroja-
PIOBAaHHS 32 BIJIHOCHO BHUCOKHMM pPiBHEM IH(IALIAHUX TpoueciB. [Haekc
CHOXHUBYMX IIH 3aiiMae APyTy MO3UIIIO MICII MaKCUMaJIbHOTO. 3a BCIMa
IHITMMY TIOKa3HWKaMHU BIH Ha PIBEHb HIDKYHUM BiJ] YETBEPTOrO KiacTepy,
ajyie Ma€ rapHi XapaKTepUCTUKHU, a CaMe. BUCOKUN PiBEHb 3aiHATOrO Hace-
JICHHSI, 3apO0ITHOI TIJIaTH, JOXO/11B HACETICHHS, HU3bKUI PIBEHb 0€3pO0ITTS
TOIIO. 3a BCIMa XapaKTePUCTUKAMHU MOTO0 MOKHA Ha3BaTH «CEpEAHIN pi-
BEHb JI0XOiB». JI0 HHOTO MOTpanuB OJWH PErioH, a came J{HimponeTpoB-
CBKHM, SIKUH € MOTYKHUM [POMHUCIIOBUM LIEHTPOM Y KpaiHH.

TpeTio mo3uiliio 3aiiMae APYruil KjaacTep 3 HA3BOI «HAMHMKYI
HIHWY», KU BKIO4ae 3anopi3bky, KuiBchky, JIyrancbky, JIbBIBChKY,
Onecoky, [TonraBchky Ta XapKiBCbKy 00J1acTi (Tad:a. 4). s Hporo xa-
paKkTepHI Taki O3HAKH: MIHIMAJbHHUM MOX1J Yy PO3paxyHKy Ha OJHY
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0coOy Ta 1HJEKC CTIOKUBYHX I11H, BITHOCHO BUCOKHM piBEeHBb 0€3p00ITTS
(mpyra mo3uIlig Mmicis MaKCUMAaJIBHOTO). Y ¢l 1HIIN MOKa3HUKU HaOJIH-
KAIOTHCS 10 MiHIMAJIbHUX 3HAYCHbD.

VY mepuunii KiracTep 13 Ha3BOK «HANO1IbIIe O0E3pO0ITTS BBIMIILIA
Oinpllia yacTuHa objactel Ykpainu, a came. BiHaunbka, BoauHChKa,
XKuromupcebka, 3akapnarcbka, IBano-®pankiBceka, KipoBorpaschka,
MuxkonaiBcbka, PiBHeHCbKka, CyMchka, TepHOMiabChKa, XE€PCOHCHKA,
XmenbHUIbKA, Yepkacbka, UepHiBenbka Ta YepHirisebka (Tadma. 10).
BapTto 3a3HauunTH, 1110 1[eH KJIaCTEp XapaKTEPU3Y€EThC MIHIMAIbHUMU
3HAYEHHSAMU Mail>kKe 32 BCIMa KPUTEPISIMU, 3BEPTA€ HA ce0e yBary Mak-
CUMaJIbHUHM piBE€Hb O€3pOOITTS B IIUX PErioHax, MpU I[bOMY HAsIBHUI
JOX1T Y PO3paxyHKy Ha OAHY 0CO0y Mae MaKCHMallbHE 3HAa4YCHHS
(Tabu. 9). binbmricTs y ki1acTepl 3aiMaroTh perionu 3axigHoi 1 [TiBHiu-
HOT YKpaiHu, K1 BHACIIAOK reorpadiqHoro moIoKEHHS CIPUSIOTH 10
npaneBiallTyBaHHs B OJIMKHbOMY 3apyOiaxKi.

Tabmums 10
KisbkicTh criocTepekenb y KokHOMY kiaacrepi 2013 p.

Kunacrep K-c1b Perionn

4 «Kparie MicIie mpa-
[[CBJIAIIITYBAHHS

3 «cepenmHiii piBEHb
SKUTTSD)

1 [lonembka

1 |lnimponeTpoBchbka

3anopi3zbka, KwuiBcbka, Jlyrancbka, JIbBiBChKa,
Opecbka, [lontaBchka Ta XapKiBChbKa

Binnunpka, Bonuncebka, JKutomupcbka, 3akapmiar-
chka, [Bano-®pankiBchka, KipoBorpaaceka, Muko-
15 [maiBchka, PiBHeHchka, Cymchbka, TepHOMIBCHKA,
XepcoHChbka, XMeNbHHIbKA, YepKkacbka, UepHiBeIb-
ka Ta UepHiriBchka

JDicepeno: po3paxoBaHO aBTOPOM 3a JIAHUMU TaOIHIN 7.

2 «HAWHWKYI [IHW 7

1 «Halb61IbIIE OE3pO-
OITTS»

[Ticst MOMITUYHOI KPU3H, SIKa COPUYUHUIIA 10 TIEPEPO3NOALT TePH-
Topii YKpainu, 3pyilHyBaia cTablIbHICTh EKOHOMIKH, ITPU3BEIA JI0 ACBa-
JbBAIll TPUBHI 1 CTPIMKOTO 3pOCTaHHS 1HOISAIIAHUX MTPOLIECIB, CUTYyAIs
sMmiHWIacs. Tak, Apyruid KinacTep 3 «HAaWHWKIMX I1H» TIEPEUIIoB y KaTe-
TOpir0 «MIHIMaJIbHE 0e3p00ITTs». JIOHEILKHI PEeT10H, BTPATUBIIN TO3MITI1
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Jijiepa, OMMHUBCS Y APYroMy KIIacTepl «CepeaHii piBeHb KUTTI». Jlime-
poM 2018 poky cTaB ApyTyi 3a MOTYKHICTIO MPOMUCIOBHM perioH — J{Hin-
porneTpoBchkuii. [[pyre miciie 3aiiMaroTh I’ sTh perioHiB: Jlonenpkuii, Ku-
iBcbkui, JIbBIBChKH, Ofechkrii Ta XapKiBChKuM, octanHl doTupu 2013
POKyY OyJH B KJIacTepi «HalHWKY1 IiHW» (Tadmn. 11, 12).

TpeTto no3wuiio 3aiiMae KiacTep «MiHIMaIbHE OE3pOOITTS» 3 YOTH-
pMa perioHamu, cepef Sskux 3amnopizbka, IlonraBceka, Yepkachka Ta BiH-
HUIIbKa 00JIacTI.

AyTcaiiiepamu € OUTBIIICTD perioHiB Ykpainu 2013 poky, ix Oyio
’sitHaaaTh 2018 poky. Binnuipka 1 Uepkacbka 007acTi MOKpALTUIN
CBOI pe3ysbTaTH, IpH 1IboMYy JIyraHcbka 00JIaCTh Y pe3yJIbTaTi BOEHHUX
il BTpaThiia CBOT MO3MILIT 1 MOMOBHMIIA TIeH Kiactep (Tadi. 12).

Tabmmg 11
Kinuesi nuentpu kiaacrepis 2018 poky
IMapamerpu Kaacrep
4 3 2 1

3aiinsare HacenenHs, Tuc. ocio| 1 402,30 963,74 622,03 455,30
Hocriiine Hacenenns, Cepe 451550 | 269457 | 147094 | 118762

JTHST YMCEIJILHICTD, THC. 0C10
PiBens 3apeectpoBanoro 0e3-

pPOOITTS Ha KiHEIb POKY Y % 10

2,00 2,00 1,67 227
HACCJICHHA [mpane3gaTHoro

BIKY

Cepenunomicsana 3apodITHA g gso 0 | 8 490,40 | 8 095,00 | 7 370,36
ruiaTta, rpH

HasBHHIH NOXINY PO3PAXYHKY| 45 gg3 40 | 54 436,08 | 58 371,15 | 47 010,69
Ha OJIHY 0C00Y, I'pH

[HIexcH CrIOKUBYMX I1H 109,20 110,58 109,30 109,55
Jloxoau nacenenns, M rpH | 305 510,00 |18 2096,00{114 224,50| 71 268,36
OO6csr peanizoBaHOi MPOIYK-
11ii (ToBapiB, mocayr) cyo’extiBl 111 5583,00 (459 433,14(267 344,60/108 082,67
rOCITOIaPIOBAHHS, MJTH TPH
Butparu Ha [epcoHall
M1ITPUEMCTB, MJIH TPH
JDicepeno: po3paxoBaHO aBTOPOM 3a JAHUMH TaOIUII 7.

76 617,00 [34947,72|21822,90| 9075,15
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Tabmuus 12
KinbKicTh crIOCTEpPEKEeHb Y KOKHOMY KJIacTepi

Kuaacrep K-c1b Perionu

4 «kpartie micie
MpaleBIaITy- 1 | JIninpomeTpoBCchKa
BaHHS»

3 «cepenHii pi-

Honenpka, KuiBcbka, JIbBiBcbKa, Oniechbka Ta XapKiB-

3)

BEHb JKUTTSI» CbKa

2 «MiHIMaJIbHE . :

. 4 Binnunbka, 3anopi3bka, [lonraBcbka Ta Yepkacbka
0e3p00ITTS»
Bommnceka, JKutomupcebka, 3akapmnarceka, [BaHO-

1  «HaiiOlIbIIe 14 ®pankiBcbka, KipoBorpaaceka, Jlyranceka, Mukomnais-

0e3po0ITTS» cbka, PiBHeHChKa, Cymchka, TepHonuibchbka, XepCOH-

cbKa, XMeJIbHUIIbKA, YepHiBelbka Ta YepHiriBcbka
IDicepeno: po3paxoBaHO aBTOPOM 3a JAHUMU TaOIHIN 7.

Bucnoexu. Ananizyroun 0yib-sK1 JOXOM, HEOOX1THO BPaxOBYBaTH
iX IACHY KyIiBEJIbHY CIIPOMOXKHICTh. BukoprcTaHuii KyMyJISTUBHUH 1H-
JIEKC CTIOYKUBYMX I[1H JI03BOJISIE BUMIPSATH BIUTUB 1H(IIALIIMHUX TPOIIECIB Y
1iHax 0a30BOro poky, 3a 6azoBuil B3aTo 2001 pik. AHaii3 Mokasas, 110
NPUPICT MOKA3HUKIB 3aBUIICHUN Maiie B JECITh pa3iB 3a CEPeIHIM PO3-
MIpOM 3apIUIaTy 1 JOXOJJaMHU HACEJICHHS Y KpaiHu.

Krnactepuuii aHani3 BU3HAYMB, IO OUIBIIICTh PETIOHIB YKpaiHU
MaroTh HU3bKHI PIBEHb JOXO/IIB 1 BUCOKUH piBeHb 0e3p00iTTs. [lopiBHS-
JBHUN aHaI3 70 1 B Mep10j] BOEHHUX Al Ha Cx0/11 KpaiHU BKa3Yye, 1110 CHU-
Tyailisi B YKpaiHi CyTT€BO HE 3MIHWJIACS. Y KpaiHl € JIMIIEe OJUH JIAEp,
I’ SITh PET10HIB MOXKYTh 3a0€3ME€UNTH CEPEHIN PIBEHb KUTTS, TIPU LIOMY
iXH1 JJOXOAMW 3HEIIHIOIOTHCS 3a PaXyHOK MAaKCUMAJILHOTO PIBHS 1HACKCY
CHOXUBYMX 11H. /{1151 40THpHOX oOsacTeil xapakTepHUid HU3bKUN PIBEHB
0e3p0o0ITTs, HEBUCOKHUI Cepe/iHIN piBeHb 3apIliaTd, MpU LBOMY AO0XiJ y
PO3paxyHKy Ha OJHY 0CO0Yy HaOIMKAETHCS JO MAaKCUMAJILHOTO 3HAUEHHSI.
3a X yMOB O€3A1sUTHICTD AEP>KaBHOTO YIPABIIHHS, BIAKPUTICTH KOPJI0-
HIB (32 paxyHOK O€3BI130BOT0 PEKUMY), 3HAYHO BUIIUI PIBEHb JIOXO/IIB Y
ONMMKHIX 3aX1IHUX CYCIAIB MPU3BEIYTh /10 CYTTEBOI BTpaTH IMparie3aar-
HOT'O HACEJICHHSI, SIKE, OL[IHUBILIM TIEPEBAry THIIOTO XKUTTS, HE OyTyTh MO-
BepTatucsd B YKpaiHy. Y NOJalbIIOMY JOULILHO MPOaHaIi3yBaTH Mirpa-
iiH1 nporiecy B YKpaiHi, BUSHAUYUTH CTPYKTYPHI 3pYIIECHHS 1 CIPOrHO3Y-
BaTH HACIIAKK O€3I1sIbHOCTI 3 OOKY JIepKaBHU.
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TIJIOCAPIA

ABTOKOpeJIsiIisi — 11€ 3aJICKHICTh BUIIQJKOBOIO WICHA PSITY CIIOC-
TEPEKECHHS B1J MUHYJIUX 3HAYCHb.

AcuMeTpisi — BIZTHOCHE BIIXWICHHS, SIKE XapaKTepU3ye HAIpPsIM 1
MIpY CKOIIEHOCTI BCEPEANH1 pO3MO/AiTy, TOOTO B sIKHi1 01K BiJTHOCHO Ce-
PEAHBOTO 3MilIeHa OUTBIIICTh 3HAY€Hb PO3MOJILTY.

Baramu crnoctepexxeHb Ha3uBaOTh YaCTOTH 1 YaCTOCTI.

BapianTaMu Ha3uBaIOTh PI3HI 3HAYEHHS BJIACTHUBOCTI BUIIAJIKO-
BOI BEJIMUYMHM X, ITO3HAYAIOTH 1X Yepes X.

Bapiauniiinuii psig — 11€ CyKyIHICTh 3HAYE€Hb BJIACTUBOCTI, 3aIlU-
CaHUX Y TOPSIKY 3pOCTaHHS.

Bapiauiiinuii psin Ha3WMBae€TbCSA NUCKPETHUM, SKIIO OYIb-Ki
HOro BaplaHTH BIAPI3HIIOTHCS HA CTANTy BEJIMUUHY, 1 HETIEpEPBHUM (1H-
TEPBAJIbHUM), SIKIIIO BaplaHTU MOXKYTb BIAPI3HATUCH OJTHA BiJ OJTHOI Ha
SK 3aBOJHO Majly BEIUYUHY.

Bapianist — 11e MIHIMBICTb (KOJMBaHHS ) IHAUMBIAyaIbHUX 3HAYEHb
O3HAKU CYKYMHOCTI, TOOTO BUMIPIOBaHHS CTYTECHS KOJMBAHHS O3HAKHU.

Bepudikauisa mojgeJii — CriBCTaBICHHS PEAIbHUX 1 pO3paxXyHKO-
BUX JIaHUX, MEPEBIpPKa aJ€KBATHOCTI MOJEJ1, OllIHKa TOYHOCTI Ta CTiH-
KOCTI OTPUMAaHUX PiBHSHB 3B’A3KY, NOOYA0Ba MPOTHO31B Ta CIIEHAPIiB
PO3BUTKY.

Bubipka (N) — yacTuHa TeHEPATLHOT CYKYITHOCTI, BUTAIKOBO Bi-
niopaHa JyIsl JOCHIKEHHS 3 METOI0 OTPMMAaHHS BUCHOBKIB MPO BJlac-
THUBOCTI T€HEPaIbHOI CYKYITHOCTI.

Big0ip MeT010M «CHEKHOT0 KOMAay — ONMMMTYBAHHS ITPOBOJUTHCS
IUISIXOM TIepeaBaHHs aHKETH B MEXax Ipynu (HapKOMaHHU, XBOpP1 Ha
TyOepKyJIbO3 Ta iH.).

BinHocHuMH yacToTamm 200 4YaCTOCTSIMM Ha3UBAIOTHCS BIHO-
IIEHHS YacTOT JI0 3araJIbHOT KUJIBKOCTI CIIOCTEPEKEHb.

Bincrans Kyka Bu3Hauae cuity BIuiMBYy BUKUAY Ha piBHsX ( N Bif
0 mo 1), siki10 HeMae BIUTMBOBUX BUKHIIB, MOJIEb rapHa. Po3paxoBaHi
3Ha4yeHH BifcTaHi Kyka konuBaroThes Bif 0 (min) 70 0,512 (max), mo
BKa3y€ Ha BIJICYTHICTh BILIMBOBUX BUKHIIB.

I'enepanbHa cykynHicTh (N) — ycst CyKymHICTb 00’ €KTIB, SIKa ITi-
KaBUTH JIOCIIIHUKA.
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I'eTepockenacTHYHICTh — 1€ 3MIHHICTh JUCHEPCii BUIBHOTO
YJIeHa, BUHUKAE 11010 MEPEXPECHOT BUOIPKH, PIAIIE y YaCOBOMY P,
TOOTO Y CUCTEMI HasiBHI Pi3H1 AUCIIEPCii HOMUIIOK.

I'icrorpamoro 4acToT Ha3MBaIOTh CTYMIHYATY QIrypy, sika cKJia-
TAETHCSA 3 MPAMOKYTHUKIB, OCHOBaMU SIKMX € YaCTKOB1 IHTEpBaJIu Bapi-

aHT JOBXHHOKO N =X, —X, ;, a BUCOTH HOpiBHIOIOTH (N /h) wactoTam

a00 yactocTsm N, (Wi ) iHTepBaiiB. ['icTorpama — 11e CTOBIIYUKOBA Jlia-

rpama 4acToT, a HE JaHUuX.

JaHi — ¢akTu 1 yucia, 3a 10MOMOTOI0 SIKUX MOXKYTh IPUAMATHCS
PILLICHHS.

JoBipumii iHTepBaJ — II¢ PO3paxOBaHUM Ha OCHOBI BHOIpPKHU
IHTEpBaJl 3HaYEHb O3HAK, SKWU 3 BIJIOMOIO WMOBIPHICTIO MICTUTh OIli-
HOYHUI MapaMeTp TeHEPaTbHOI CYKYITHOCTI.

Ex3orenni 3minHi (pakTopHi 3MiHH1) — IPUYUHUA Ta YMOBH, fKI
HEOOX1/IH1 JyIsi BUHUKHEHHS TMEBHOTO HACHIAKY (X), €K30T€HH1 3MIHH
BU3HAYAIOTh CHJIOTEHHI, aJie caMl He Mepe0yBatoTh Mij] iX BIUTUBOM.

Excuec — BijoOpakae CTyIIHb 30CEPEIKEHOCTI €JIEMEHTIB CYKYTI-
HOCTI HaBKOJIO LIEHTpa PO3MOALTY.

Emmnipuyna Budipka (mpocta, KBOTOBaHa) — nepeaodayvae, 1o B
KOJIO PECHOHJICHTIB ISl B11OOPY iH(GOpMAIlli BKIIOUYAETHCS «IEPIIHIA
3YCTPIYHUI.

Emmnipuynoro ¢pyHkmicw po3noainy (GyHKIIE pO3NOALTY BU-
Oipku) Ha3uBarOTh (QyHKIIO F'(X), Ka BU3HAYA€ JJIsI KOKHOTO 3HA-
YeHHs X BIJIHOCHY YacCTOTY TOT0, IO BJIACTUBICThH (BHUIIaJIKOBA BEJIU-
yyHa X) NpuiiMe 3HaYEHHsI, MEHIIIE 3a1aHOTO X.

Enjorenna 3minHa (pe3yJibTaTUBHA 3MIHHA) — 03HAKA, sIKa Xapak-
TEpPU3y€e HACIIIOK Ali pakTopa ado dhakTopis, 3anexHa 3MiHHA (Y).

30ypenHs a00 JaTeHTHi 3MiHHI — 116 €KOHOMIYHI BEJIUYUHHU, K1
HE BXOJATh Yy PIBHAHHS pErpeciiiHoi Mojendi, aje BIUIUBAIOTh Ha
CHUJIBHO 3aJICKHI 3MiHHI. BOHM (OpMYIOThCS 3aBISKHM BUMAJAKOBUM
BILUTMBAM, MIOMIJIKAM 1 TPUITYIIICHHSIM.

3MiHHI — Oy/b-siKa XapakTepucTuKa 00’ €KTa.

Kuaacrepumii aHagiz — anroputm po3OUTTS 3aJaHOI BHOIpKHU
00’€KTIB (CHUTyaIliil) Ha MAMHOXHWHHU, SIKI HA3WBAIOTHCS KJIacTepaMu
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TaK, 100 KOXEH KJIacTep CKJIaJaBcs 3 MOJIOHUX 00’ €KTIB, a 00’ €KTH
PI3HUX KJIACTEPIB 1CTOTHO BIIPI3HSUIIHCS.

Kaacrepna Bubipka nependauyae BUbOipky, B sIKil CyKyIHICTh Ha
MEPIIOMY €Talll PO3NOJAUISIETHCA HA MIATPYIU, K1 HE MEePETUHAIOTHCS
MDK c00010 (KJlacTepu), a MOTIM 13 KX MIATPYN POopMyeThCS BUTIA-
KOBa BHOIpKA.

Koegiuicar nerepminanii (R?) Buznauae Mipy BImBy (akTop-
HOI O3HAKH Ha pe3yJIbTaTHBHY, HoJsrae B Mexax Big 0 go 1. Sxmo R*
R2= 0, To 11e 03Hauae, 110 3aleKHIcTh Mik Y Ta X BincyTHs, T06TO X
HE BILUIMBAE HA Y.

KoedinmieHT ocmuasimii — xapakTepusye BiJHOCHY Bapiailito
KpaifHiX 3Ha4€Hb 03HAKH HABKOJIO CEPEIHBOI.

KoedinienTn Bapiaumii: JiHIHHUNA — XapakTepus3ye CIIBBIIHO-
IIEHHSI CEPEIHHOTO JIIHIMHOTO BIIXUJICHHS O3HAKU Ta ii CepeHbOI Be-
JUYUHUA;, KBAJAPATHYHUI — XapaKTEpPHU3Y€ CIIBBIIHOIICHHS Cepe-
HbOT'0 KBaJPaTUYHOTO BIXUJIEHHS O3HAKU Ta ii CEpeIHbO1 BEIIMUNHHU.

Kopensiniinuii aHa i3 — CTATUCTUYHUM METOH, SIKUM JT03BOJISE
BU3HAYUTH, YU € 3aJICKHICTh MK BUITAJIKOBUMHU 3MIHHUMU, SKUM BOHA
Ma€ HaNpsIMOK 1 HACKIJIbKY BOHA CHUJIbHA.

Kopeasimis () — 11e cTaTUCTUYHA 3aJI€KHICTh M)XK BHITAJIKOBUMU
BEJIMYMHAMU, 1110 HOCUTh WMOBIPHICHUN XapakTep, MOJsrae B Mexkax
Big —1 mo +1.

KpurepieM 3roau Ha3uBarOTh CTATUCTUYHUN KPUTEPIA TIepeBip-
KM T1MOTE3U MPO MOXKJIUBUI 3aKOH HEBIJIOMOT'O PO3MOALTY.

KymyasiTUBHOIO KPHMBOK Ha3MBA€THCS KPUBA HAKOMUYECHHUX
4acToT (4acToCTeM).

Meniana — 3HaUYE€HHSI 03HAKH, SIK€ MICTUTBHCS TOCEPEIUH1 BIIOPSIJI-
KOBAHOTI'O 111010 3pOCTaHHs BaplamiiHOTO Psy.

Mopaa — 3Ha4Y€HHS 03HAKH, 1110 HAWO1IBII YacTO 3yCTPIYAETHCS Y
pSIl pO3MOALTY; HAUMOIIUPEHIlIe 3HAYEHHsI 03HAKW, TOOTO BapiaHTa,
AKa B Py PO3MOJILTY MAa€ HAUOUIBIITY YacTOTY.

MyabTHKOJIIHEAPHICTD — 1€ JIiHIIHA 3aJI€KHICTh MK HE3aJIEK-
HUMHU 3MIHHUMHU ((aKTOpamu), BOHA HE A€ MOMJIMBOCTI BU3HAUYUTH
BIUIUB KOKHOT'O 3 HUX Ha Pe3yJIbTATUBHY O3HAKY.

Hao6ip nanmux — nani, mio Bii0OpaHi 1Jis KOHKPETHOTO aHAII3y.

288



Haxonuvenorw uyacrtictio W,"” HazuBaroTh BigHOIIEHHA HaKoO-
MYeHoi yacTotu N““ 10 3arajabHOi KIJILKOCTI CIIOCTEPEIKCHD 1.

Hanepen Bu3HaueHa 3MiHHA (J1aroBa) — 3MiHHA, 3HAYSHHS SIKOT
BiJICTa€ Ha OJMH a00 JEKiIbKa NepioiB. AKIIO Xtk — 3HAYCHHS 3BUYaii-
HO1 3MIHHO1 Xk, 3a()IKCOBaH1 B 1Ieif MOMEHT 4acy t, To Xtk — 1l JlaroBi
3HAYCHHS, 3MIMICHH1 Ha OJIMH MEPIO/I.

HeraTuBHa JiniiiHa 3aJieXKHiCTh (HEraTMBHA Kopessiis ado
3BOPOTHIM 3B’S30K) — MiJ 4Yac 3pPOCTaHHSA 3HA4Y€Hb OJHIET 3MIHHOI
3MEHIIYIOThCSI 3HAYEHHS 1HIIOI, PO3paxOBaHE 3HAUCHHS TMepedyBae B
Mexax —1 <r <0.

HopMmajbHuii po3moaiyi Ha3MBaKlTh CTAHAAPTHUM (200 HOPMO-
BaHHM), K0 MaTeMatruHe crofiBanas M(X) = 0, gucnepcis D(X) =
1. HopmanbHuil po3noAil HA3UBAKTH 3arajJbHUM, SKIIIO MaTeMaTHYHE
crioxiarHs M(X) i cepeniHe KBapaTUIHE BiIXUJICHHS JTOBUIBHI.

HyaboBa kopeJsinisi — 1€ BIICYTHICTb 3B’ SI3Ky MiX 3MIHHUMHU.
[Ipu 1bOMY HYJIbOBA 3arajibHa KOPEJISIIiS MOXKE CBITYUTU MIPO BIACYT-
HICTh JIMIIIE JIHIMHOI 3aJI€KHOCTI, & HE MPO BIACYTHICTh OYIb-SIKOTO
CTaTUCTUYHOTO 3B’ SI3KY.

OcHoBHa (200 HYJ1bOBA) — HA3UBAETHCS TIIOTE3A, SIKA MMO3HA-
yaeTbcsi Ho, JTOriuyHe 3amepedeHHs] OCHOBHOT TIMOTE3W HA3UBAETHCS
AJIbTEPHATHUBHOIO Ta NTO3Ha4YaeThes Hi.

IlapaMeTpu — 11€ YUCIIOBI XapAKTEPUCTUKH T€HEPATBHOI CYyKYII-
HOCTI.

IMo3uTuBHa giniiina 3amexHicTb (0 < r < 1) —3pocTaHHs piBHA
3HA4YE€Hb OJIHIET 3MIHHOT CYTIPOBOJIKYETHCS M1 IBUILICHHSIM 3HAUEHHS 1H-
11101 3MIHHOI.

Ilo1iroHOM BiZHOCHMX YACTOT HA3MBAIOTH JaMaHy, BIAPI3KHU
K01 3’€qHyI0Th ToukH (X1, W1), (X2, W2) ..., (Xm,Wm).

ITosiroHOM 4YacTOT HAa3UBAIOThH JIAMaHY, BIAPI3KU AKO1 3’ €IHY-
HOTb TOYKHU (xl,nl), (Xz,nz), ey (xm,nm).

IomMuiika APyroro poay noJjsirae y BiIXWJICHH] aJlbTePHATUBHOI
rirnoTesu, mo AiACHO MpaBHIbHA. IMOBIpHICTH TIOMUIKHU JPYTOro POy

no3HauvaeThes f. Biamosigno no o3nauenns S=P(Hy/H;). Bennuuna
1— [ Ha3UBa€ETHCS MOTYKHICTIO KPUTEPIO.
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IHoMmika nmepmoro poay mnojisirae B Tomy, Mo BIAXUISETHCS HY-
JTbOBA TiIIOTe3a, KA HACIPABIi € NPaBHIBHO. MIMOBIpHiCTH 1€l 1m0-
MMJIKH TIO3HAYAETHCS O Ta HA3UBAETHCS PIBHEM 3HAUYYIIIOCTI KPUTEPIIO.
3a o3nauenusM o = P(H; |H). L{ro #iMOBipHICTb 3a/1a10Th, SIK ITPABHUIIO,
nepes; MPOBEACHHSM TECTy, YHUCIOBE 3HAYCHHS € CTaHJAapTHUM
a=0,01;0,05;0,001; 0,005.

IIpocTa BUunagkoBa Budipka repeabdayvae, 1110 BCi €JIEMEHTH T'e-
HEpaJIbHOI CYKYITHOCTI MalOTh PiBHI IIAHCH TOTPANMUTH A0 CTATUCTUY-
HO1 BUOIPKHU.

Pan:kupyBaHHsI — 1€ BHOPSAKYBaHHS CTaTUCTUYHOIO MaTepi-
ajty, pO3MIIIICHHSI BapiaHT Yy MOPSAJKY 3pOCTaHHs (CHaJaHHs).

Perpecisi — 116 BUMIpIOBaHHSI OJJHOCTOPOHHBOI'O CTOXACTUYHOTO
3B’S13Ky MK ()aKTOPHUMH 1 pE3yJIbTATUBHOIO O3HAKAMU.

PiBeHb 3HAYMMOCTI TrinmoTe3W HA3MBAIOTh MMOBIPHICTH 3/I1MC-
HUTH MOXUOKY MEPIIOro poAy, TOOTO BIAXWINTU NPaBUIbHY HYJIbOBY
rinote3y (a =10 % abo 5 % a6o 1 %).

Posmax Bapiamii (R) — ne pisHung Mi>k MakcUMaabHUM 1 MiHi-
MaJbHUM 3HAYEHHSAM O3HaKH.

CepenHe 3Ha4YeHHS — piBHE CyMI BCiX 3HAYEHb PO3MOILTY, MOII-
JIEHE Ha 1X KUJIbKICTb.

Cepenniii kBaapar BixxuieHb BigHocHo perpecii (MSE,
S? =07) — nae OLIHKY 3aIMIIKOBOI JUCHEPCIi BiIHOCHO perpecii, sxa
0aszyeThcs Ha N — K cTymnenHiB cBoboaM.

CucremaTu4Ha BUOIPKAa OTPUMYETHCS IIIIXOM HyMepaIlii KOx-
HOT'O YJIEHA FeHepajbHO1 CYKYITHOCTI 1 MOTIM BUOOpoM k-oro Homepy.

Cropuropannii koedimieHT nerepminanii (200 HOpMOBaHUIA)
BUKOPHUCTOBYIOTH JIJIsl OLIHKUA PEAJIbHOI TICHOTH 3B’S3KIB MIXK PE3YJib-
TATUBHOIO 1 (DAKTOPHOIO O3HAKaMM, ISl TIOPIBHSIHHS MOJEIN1 3 PI3HOIO
KUIbKICTIO TlapamMeTpiB (X, IpU LbOMY psAJl CIOCTEPEKEHHS] TOBUHEH
OyTH OJTHAKOBHI).

CrinbHo3aJ1eskHI 3MiHHI — 1Ie 3BUYalHl €HJOIeHH] 3MIHHI, SIKI
MOSICHIOKOTLCS PErPECIHOI0 MOIEIII0 B MOMEHT yacy . Mix HumH ic-
HYIOTh 0araTOCTOPOHHI 3B’ S3KHU 1 BU3BHAYAIOTHCSI HE OJHUM PiBHSIHHSM,
a OTHOYACHUMH PIBHAHHSIMH MOJICII.
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CrangapTHa noxudKka — Noka3ye, HACKUIbKU BUOIPKOBE CEPEIHE
BIJIPI3HSAETHCA BiJI CEPEIHBOI T€HEPAIbHOI CYKYIHOCTI, 1€ TTOKa3HUK
penpe3eHTaTUBHOCTI.

CranpapTHa noxudka (S =o ) — 1€ OIliHKa CepeTHhOTO KBAJ-

PaTUYHOTO BIIXUJIEHHA Koedili€eHTa perpecii Bij HOoro iCTHHHOTO 3Ha-
YEHHS.

CrangapTHa noxu0ka mapaMeTpiB Mojell BKa3ye, HACKIJIbKU
OyIyTh BapitoBaTH KOEPIIIEHTU B BUOIPKU IO BUOIPKHU.

CTaTHCTHKA — YHCIIOBI XapaKTePUCTUKU BUOIPKH.

CratucTuyna rimore3a (rimore3a) — 1€ MEBHE TBEPKCHHSA
(OpunymeHHs) BIIHOCHO T€HEPAIbHOI CYKYITHOCTI, 1[0 MEPEBIPAETHCS
Ha OCHOBI BHOIPKH.

CratucTuyHuM KpuTepieM nepeBipku rimore3u Ho — Ha3uBa-
I0Th MIPABUJIO, 32 IKUM YXBAJIOETHCS PIIICHHS PO NPUNHATTS a00 Bij-
xuwieHHs1 Tinote3n Ho PimeHHs yXBamowTh Ha OCHOBI BHOIpKHU
X1, X5, ... Xy, 32 K010 (hOpPMYIOTH crieliiainbHy GyHKII0 BUOipku T, =
T(X4, X5, ... X)), 110 GYHKIIIIO HA3UBAIOTh CTATHCTHKOK KPUTEPilo.

CTaTHCTHYHUM PO3NOAIOM BHMOIPKM HAa3UBAETHCSA MEPEITIK
BaplaHT, 110 CIIOCTEPIraloThCs, PO3MIIIECHUX Y TOPSIAKY 3pOCTaHHS, Ta
BIIMOBITHUX IM Y4acTOT, BIJHOCHUX YaCTOT.

CrparudikoBana Bubipka nependadae, M0 CTATUCTUYHA BU-
Oipka MPOBOAUTHCS BUKJIIOYHUM YMHOM OKPEMO B KOXKHIM IpyIi re-
HEpPAIbHOI CYKYMHOCTI 13 30€peXEHHSIM MPOMOPIIIi CIIBBITHOIIEHHS
PO3MIpIB LUX TPYIIL.

YiTka HeraTuBHA KopeJsillisi TOPIBHIOE —1, KOJIW MPOCIIAKO-
ByeThest 100 % cminbHa Bapiallisi ABOX 3MIHHUX, NMPU [[bOMY BUMAJ-
KOBI 3MiHHI TOBHICTIO HAKJIaalOThCA Ha MPsIMY (SIKa IPAMYE 3 HUXK-
HBOT'O MPABOTO KyTa — Yy BEpXHIU J1BUI1), BIICYTHS 30Ha PO3CIIOBaHHS.

Ctpora no3uTuBHA KOpeJsiisi JOPIBHIOE +1, KOJIM MPOCHIIKO-
ByeTbest 100 % criuibHa Bapiailisi 1BOX 3MIHHUX, PU I[bOMY HaNpsMOK
(GyHKIIIT 3 JTIBOTO HXKHBOTO KyTa — B TPaBUA BEPXHIH.

To4HicTh OWIHIOBAHHS — CTYMiHb JJOMYCTUMOTO BIIXUJICHHS BE-
JIMYUHH, IO OI[IHIOETHCS Bl ICTHHHOL.

dakTHYHe 3HAYEHHS CTATUCTUKHU — 1€ OI[IHKA MMapaMeTpa re-
HepaJIbHO1 CYKYITHOCTI.
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@ikTUBHI 3MiHHI (IMXOTOMIYHI) — 1I€ KaTETOpIiHI 3MIiHHI, 5Kl
MalOTh SIKICHI XapaKTepPUCTHUKH, 111 3MIHHI O1HAPHOTO THUITY, TOOTO KOXK-
Ha 3MIHHA MO€ IPUITMaTH BChOTO JIBA 3HAYCHHSI — OJUHUIIIO 1 HYJIb.

YacToTamu (II03HAYAIOTHCS Ni) — HA3MBAIOTHCS YMCIIA, SIKI ITOKa-
3YI0Th, CKUJIBKHM Pa3iB 3yCTPIU4alOThCA BapiaHTH 3 IbOTO 1HTEPBATY.

292



JTOIATKH

JlomaTok A
Kputn4ni Touku po3noainy Creroaenra (t-po3noainy)
k\a 0,1 0,05 0,02 0,01 0,001
1 6,3138 12,7062 31,8205 63,6567 636,6192
2 2,9200 4,3027 6,9646 9,9248 31,5991
3 2,3534 3,1824 4,5407 5,8409 12,924
4 2,1318 2,764 3,7469 4,6041 8,6103
5 2,0150 2,5706 3,3649 4,0321 6,8688
6 1,9432 2,4469 3,1427 3,7074 5,9588
7 1,8946 2,3646 2,9980 3,4995 5,4079
8 1,8595 2,3060 2,8965 3,3554 5,0413
9 1,8331 2,2622 2,8214 3,2498 4,7809
10 1,8125 2,2281 2,7638 3,1693 4,5869
11 1,7959 2,2010 2,7181 3,1058 4,4370
12 1,7823 2,1788 2,6810 3,0545 4,3178
13 1,7709 2,1604 2,6503 3,0123 4,2208
14 1,7613 2,1448 2,6245 2,9768 4,1405
15 1,7531 2,1314 2,6025 2,9467 4,0728
16 1,7459 2,1199 2,5835 2,9208 4,0150
17 1,7396 2,1098 2,5669 2,8982 3,9651
18 1,7341 2,1009 2,5524 2,8784 3,9216
19 1,7291 2,0930 2,5395 2,8609 3,8834
20 1,7247 2,0860 2,5280 2,8453 3,8495
21 1,7207 2,0796 2,5176 2,8314 3,8193
22 1,7171 2,0739 2,5083 2,8188 3,7921
23 1,7139 2,0687 2,4999 2,8073 3,7676
24 1,7109 2,0639 2,4922 2,7969 3,7454
25 1,7081 2,0595 2,4851 2,1874 3,7251
26 1,7056 2,0555 2,4786 2,1787 3,7066
27 1,7033 2,0518 2,4727 2,7707 3,6896
28 1,7011 2,0484 2,4671 2,7633 3,6739
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29
30
35
40
45
50
55
60
70
80
90
100

294

1,6991
1,6973
1,6896
1,6839
1,6794
1,6759
1,6730
1,6706
1,6669
1,6641
1,6620
1,6602

2,0452
2,0423
2,0301
2,0211
2,0141
2,0086
2,004
2,0003
1,9944
1,9901
1,9867
1,9840

2,4620
2,4573
2,4377
2,4233
2,4121
2,4033
2,3961
2,3901
2,3808
2,3739
2,3685
2,3642

2,7564
2,7500
2,7238
2,7045
2,6896
2,6778
2,6682
2,6603
2,6479
2,6387
2,6316
2,6259

3,6594
3,6460
3,5911
3,5510
3,5203
3,4960
3,4764
3,4602
3,4350
3,4163
3,4019
3,3905



Honarok b

Ipukiaaa. Hu3bka npaBoCTOPOHHSI ACHMETPIsA

Central Limit Theorem for Means

Parent distributicn (population):

Population distribution: Right skewed

O Mormal
) Uniform uy 1
@ Rignt ST - i
©) Len skewed a=0
o
-
Skew @
g
Low skaw ¥ =]
w
=
Sample size:
-] [ 150] =00
e o1 S Enr— o |
2 3 IR m W M W & L= T T T T T
05 1.0 15 2.0 2.5 3.0

Puc. Husbke (low) npaBocToponHe BixxmieHHs (skew) rene-

PAJIbHOI CYKYITHOCTI

Number of samples:

5] 1000
- e
o = N a7 e B0E =i Tz uc W Lo s.“wi Sa 2 A s.mph‘
T=103 Ta= 101 f=105 =1
5-026 -028 -028 -027
Rate this appi 1 b2 & %
View code
Check out otherapps T T T T T T T T T T T T T T
b0 50 50 100 b0 50 = 100 100 50 51 100 b0 50 50 100
\Want 1o learn mare for free?
Sample 5 Sample & Sample 7 Sample 8
%= 103 =1 F=102 %= 101
5-02¢ 55=0.28 5 =026 5=024
100 50 50 100 00 50 =0 100 A0 S0 o s0 1o b0 50 50 100

... continuing to Sample 50.

Distribution of means of 50 random samples, each
consisting of 150 observations from a right skewed population

20

Density
10

mean of X=1.03
sd of X (SE)=0.02

1.02

104

Sample means
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Ipukaaa. Cepeansi paBOCTOPOHHS ACUMETPist

Central Limit Theorem for Means

Parent distribution (population):

Population distribution: Right skewed

) Mormal
L Baigun @ p=1
@ Right skewed <
O Left skewed =)
@ |
o
=y
Skew ]
E
Medm skew| - a <
Low skew o |
(=1
Mediim skew
Hign skew 3
T oow  wr ome omw wm e T oew A Cwm = T T T T T
0 2 4 ] 8

Puc. Cepenne (medium) npaBocTopoHHe BinxusieHHs (skew)

reHepaJIbHOI CYKYIHOCTI

Number of samples:
1.000
- T
L] wa e 3Hr e -] wed 3 ans = 1an &m“ 1 sm*Z &MF. A &“w #
F=114 H=116 %=125 %=115
~nss =061 ~n&s 5=054
Rate this app! # =2 e “
view code
Check out cther apps T T T T T T T T T T T T T T T T
00 50 50100 400 50 0 50 100 00 50 0 50 100 100 50 50 100
Want 1o iearm maore for free?
Sampie 5 Sampie 6 sample 7 Sample 8
%112 %=116 -4 %- 115
55-058 %=-073 5,-051 3-D62
ano 50 =0 100 400 60 50 100 RETIEN 50 100 EITE 50 100

... continuing to Sample 50.

Distribution of means of 50 random samples, each
consisting of 150 observations from a right skewed population

8 10 12
| 1

Density
6
1

mean of X=1.13
sd of X (SE)=0.04

T
1.10 1.156

Sample means
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IIpukaaa. Bucoka npaBoCTOPOHHA acUMeTpis
Central Limit Theorem for Means

Parent distribution (population): Population distribution: Right skewed
O Nomal

© Unifdm

@ Right skewed
O Left skewed

Il
a
Il
M

Shew

Density
0.0 0.1 02 03 04 05 0.6

|| Hign skew a |

Low skew
Medium skew
High skew

T N R W T I e T T T T T T T

0 10 20 30 40 50 60

Puc. Bucoke (high) npaBocroponHe Binxuinenns (skew) reme-
PAJIbHOI CYKYITHOCTI

Number of samples:
50) 702
«) ;
. I T T I T
R = e A T Sample 1 Sampie 2 Sampie 3 Sampie 4
fi=18 $2=148 $a=17 Wy=168
- < =187 =133 =216
Rate this app! o] K # e
Wiew code
Check out other apps T T T 7 T T T 7 T T T T T T T T
-100. -50 50 100 -ton 50 50 100 -top 50 0 50 100 -100 50 50 100
Want fo learm more for ree?
Sample 5 Sample & Sample T Sampie &
X=182 =165 =165 ¥=1T7
5;= 183 5= 196 £ =125 =174
T T T T T T . T T T T T T T T T T
<1000 500 0 50100 <100 50 0 60 100 -0 -0 © 50 100 -top 60 @ &0 100

... continuing to Sample 50.

Distribution of means of 50 random samples, each
consisting of 150 observations from a right skewed population

mean of X=1.64
sd of X (SE)=0.15

Density

14 1.6 1.8 2.0

0.0

Sample means
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Hpuxknaan. Husbka JiBOCTOPOHHSA aCHMETPist
Central Limit Theorem for Means

Parent distribution (population): Population distribution: Left skewed
(O Normal Q
; [as]
) Uniform 1
O Right skewed 2 N =
@ Left skewed o=0
2
o]
£ 1)
Skew % i
Low skew - o o |
-
Low skew
|
Medium skew [m]
High skew o |
r w MR AN AR SUT EE T e mR) o T
0.0
Number of samples:
[ s0] 1.0
«r —
1% 12 e X7 408 I i v w10 1 mph 4 mph a kmph %
%=072 %-072 %=072 Fa- 071
Rate s app! 5=015 5=018 =016 5=0.16
Wisw code
Check out other apps . - 5 T 7 T T T T 7 T T T T T T
-1o0 &0 a 80 100 -100 50 0 50 100 0o 50 0 50 100 -1000 .50 a B0 100
Vant 1o learn more Tar ree?
Sample 5 Sample § Sample 7 Sample §
G=0T1 %=0T1 =072 Ta=089
5 =018 5 =018 5=015 5 =017
400 50 51 100 00 50 50 100 00 50 50 100 00 80 0 100

... continuing to Sample 50.

Distribution of means of 50 random samples, each
consisting of 150 observations from a left skewed population

mean of x=0.71
sd of X (SE)=0.01

40
|

Density
20
L

10

T
0.68 0.69 0.70 0.71 0.72 0.73 0.74
Sample means
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Ipuknaa. CepenHsi JTiBOCTOPOHHA acUMeTPid
Central Limit Theorem for Means

Parent distribution (population): Population distribution: Left skewed
0 Normal
O Uniform
0 Right skewed
@® Len skewed 1 9=0

p=1

3.0

2.0

Skew

Density

Nedium skew| -

1.0

Low skew
Iedium skew 1
High skew

W I NE R I T T T T

02 04 0.6 048 1.0

0.0

Number of samples:
B 1000

! Tl B Rl Sample 1 Sample 2 sample 3 Sample 4
10 e 0a W 08 05 604 gy ¢ - wrotpob

=037 =078 ¥3=077 Wy =078

Rate s appl 8i=018 5-0.15 5-0.14 5,-0.15

View code

Check out otherapps

T T T T T T T T T T T T T T T T
-to0 50 0 50 100 -00 -850 0 50 100 oo 50 00 500 100 -loo 500 0 800 100
Viiant to leam more ror ree?

Sample 5 Sample & Sample 7 Sample 8

B=074 =078 =078 Hy=078
=016 %=015 8 =015 53=0.15

400 50 51 100 00 50 50 100 100 50 00100 400 50 0 50 100

.. continuing to Sample 50.

Distribution of means of 50 random samples, each
consisting of 150 observations from a left skewed population

o _
« mean of X=0.77
0 sd of ¥ (SE)=0.01
=

.'E.' (8]

e

O ~

a
o |
m_
D_

0.74 0.76 0.78 0.80
Sample means
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Ipukaaa. Bucoka J1iBOCTOPOHHS acUMeTPIA

Central Limit Theorem for Means

Parent distribution (population):

Population distribution: Left skewed

O Mormal
w
) Umifarm 1
=
O RIght skewed v
= o=
) Lefl skewed 5=0
£ 7
Skaw a
[
| High skew| - O ey
Low shew
]
Medium skew
High skew e
= = WL R0 AR N R ey T T
0.2 0.4
Number of samples:
[ 50] 000
- - -
L o m Esrs Lo on o = £ 23 =i oo 1 &Iﬂlﬂ 2 3 3II|'|P. 4
i =085 % =068 Fy =083 =082
5 =013 =0.14 =015 =014
Rate (his app! ! = i b
View code
Cneck out other apps ; : 7 7 7 T 7 : : : T T T 7
100 -50 500t 100 -50 S0 100 -100 -50 500 to0 100 -50 50 100
Want to learm more for ree?
Sample 5 Sample & Sampie T Sample &
5= 084 % =083 Hr=0.82 =083
55=0.13 5 =015 £;=0.15 5:=0.13
00 50 50 100 100 50 S0 100 00 50 S0 100 00 50 s0 100

... continuing to Sample 50.

Distribution of means of 50 random samples, each
consisting of 150 observations from a left skewed population

40

Density
20

10

mean of x=0.83
sd of x (SE)=0.01

0.83

300

T
0.84
Sample means



KpuTHuyHe 3HAYEHHS )
Ha piBni 3nayumocrti 0,105 0,05; 0,01

Jlomatok B

. E . E

: S . 58

n N = m =

& 2 S I

an) © s

= 2} /M o
: -
g i
5) =
= 2
T &)
| 2|8 28 s | 8 | =
& o o o S o o o
° =
5
=
op
1 6,63 3,84 2,71 |24 42,98 36,42 33,20
2 9,21 5,99 461 |25 44 31 37,65 34,38
3 11,34 7,81 6,25 |26 45,64 38,89 35,56
4 13,28 9,49 1,78 |27 46,96 40,11 36,74
5 15,09 11,07 9,24 |28 48,28 41,34 37,92
6 16,081 | 12,59 10,64 | 29 49 59 42 56 39,09
7 18,48 14,07 12,02 | 30 50,89 43,77 40,26
8 20,09 15,51 13,36 | 35 57,34 49,80 46,06
9 21,67 16,92 14,68 |40 63,69 55,76 51,81
10 23,21 18,31 15,99 |45 69,96 61,66 57,51
11 24,73 19,68 17,28 |50 76,15 67,50 63,17
12 26,22 21,03 18,55 | 60 88,38 79,08 74,40
13 27,69 22,36 19,81 |70 100,43 90,53 85,53
14 29,14 23,68 21,06 |80 112,33 101,88 96,58
15 30,58 25,00 22,31 |90 124,12 113,15 107,57
16 32,00 26,29 23,54 | 100 135,81 124,34 118,50
17 33,41 27,59 24,77 | 125 164,69 152,09 145,64
18 34,81 28,87 25,99 | 150 193,21 179,58 172,58
19 36,19 30,14 | 27,20 | 200 249,45 233,99 226,02
20 37,57 31,41 28,41 | 300 359,91 341,40 331,79
21 38,93 32,67 29,62 | 400 468,72 447,63 436,65
22 40,29 33,92 | 30,81 |500 576,49 553,12 540,93
23 41,64 35,17 | 32,01 | 1000 1106,97 | 1074,68 | 1057,72
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Jomatok I'
(1m0 ri1aBu 3, 6)
3HaveHns kpurtepin @imepa (F-kpurepiro)
nJ1s1 piBHs1 3HayumocTi p = 0,05
f1 — umcs0 cryneHiB cB0o60M OiIBIIOT AU CTIEpCil,
f> — yncsI0 cTyneHiB ¢BO0OOH MEHIIOL JUCIIEPCiT

f1

f 1 2 3 4 5 6 7 8 9 10 15

1 [161.45]1199.501215.711224.58]230.16|233.99(236.77(238.88(240.54 (241.88 [ 245.95
2 | 1851 | 19.00 | 19.16 | 19.25 1 19.30 | 19.33 | 19.35 | 19.37 | 19.38 | 19.40 | 19.43
3 |10.13| 955 ( 928 | 9.12 | 9.01 | 894 | 889 | 885 | 881 | 879 | 8.70
4 | 771 | 694 | 659 | 6.39 | 6.26 | 6.16 | 6.09 | 6.04 | 6.00 | 596 | 5.86
51661 | 579 [ 541 | 519 | 5.05 | 495 | 4.88 | 482 | 477 | 474 | 4.62
6 | 599 ( 514 | 476 | 453 | 439 | 428 | 421 | 415 | 410 | 4.06 | 3.94
7 | 559 | 474 | 435 | 412 | 397 | 387 | 3.79 | 3.73 | 3.68 | 3.64 | 3.51
8 | 532 | 446 | 407 | 3.84 | 3.69 | 358 | 350 | 3.44 | 3.39 | 3.35 | 3.22
9 | 512 | 426 | 3.86 | 3.63 | 3.48 | 3.37 | 3.29 | 3.23 | 318 | 3.14 | 3.01
10( 496 | 410 | 3.71 | 348 | 3.33 | 3.22 | 3.14 | 3.07 | 3.02 | 298 | 2.85
11| 484 | 398 | 359 | 3.36 | 3.20 | 3.09 | 3.01 | 295 | 290 | 2.85 | 2.72
12| 475 | 3.89 | 349 | 3.26 | 3.11 | 3.00 | 291 | 285 | 2.80 | 2.75 | 2.62
13| 467 | 3.81 | 341 | 318 | 3.03 | 292 | 283 | 2.77 | 271 | 2.67 | 253
14| 460 | 3.74 | 3.34 | 311 | 296 | 285 | 276 | 270 | 2.65 | 2.60 | 2.46
151 454 | 3.68 | 3.29 | 3.06 | 290 | 279 | 271 | 264 | 259 | 254 | 2.40
16| 449 | 363 | 3.24 | 3.01 | 285 | 274 | 266 | 259 | 254 | 2.49 | 2.35
17| 445 | 359 | 3.20 | 296 | 281 | 270 | 261 | 255 | 249 | 245 | 2.31
18| 441 | 355 | 316 | 293 | 2.77 | 266 | 258 | 251 | 2.46 | 241 | 2.27
19| 438 | 352 | 313 | 290 | 274 | 263 | 254 | 248 | 2.42 | 2.38 | 2.23
20 435 | 3.49 | 3.10 | 287 | 271 | 260 | 251 | 245 | 239 | 235 | 2.20
21| 4.32 | 3.47 | 3.07 | 2.84 | 268 | 257 | 249 | 242 | 237 | 232 | 2.18
22| 430 | 3.44 | 3.05 | 2.82 | 266 | 255 | 246 | 240 | 234 | 230 | 2.15
23| 4.28 | 3.42 | 3.03 | 280 | 264 | 253 | 244 | 237 | 232 | 2.27 | 2.13
24| 4.26 | 3.40 | 3.01 | 278 | 262 | 251 | 242 | 236 | 230 | 225 | 211
25| 424 | 3.39 | 299 | 276 | 260 | 249 | 240 | 234 | 228 | 2.24 | 2.09
26| 4.23 | 3.37 | 298 | 274 | 259 | 247 | 239 | 232 | 227 | 222 | 2.07
27| 421 | 3.35 | 296 | 273 | 257 | 246 | 237 | 231 | 225 | 220 | 2.06
28| 4.20 | 3.34 | 295 | 271 | 256 | 245 | 236 | 229 | 224 | 219 | 2.04
29| 4.18 | 3.33 | 293 | 270 | 255 | 243 | 235 | 228 | 222 | 2.18 | 2.03
30| 417 | 332 | 292 | 269 | 253 | 242 | 233 | 227 | 221 | 216 | 2.01
40| 408 | 3.23 | 284 | 261 | 245 | 234 | 225 | 218 | 212 | 208 | 1.92
50( 403 | 3.18 | 279 | 256 | 240 | 229 | 220 | 2.13 | 2.07 | 203 | 1.83
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Jomatok /I
(mo po3aiay 3)
IIpoxignmii 6aa aGiTypi€HTIB BCTYIIHOI KaMIaHII

& g s g = S é g
ER - 3-8 | & | =gz | 2
218 & | & | 285 3 = | BEis | ©
“l E &= £ 5 g 229 3
i S -
1|0 1 182,631 176 180 179 10,5
210 4 179,775 179 172 175 10,6
310 1 179,163 186 163 180 9,8
4 1 0 3 179,163 175 184 163 10
5 | 1 1 175,134 176 186 10,8 140
6 | 0 4 174,879 187 151 180 95
710 2 174,675 179 166 9,7 167
81 0 6 174,522 170 178 158 10,3
91 0 4 173,808 173 155 183 10,5
10| 0 1 173,451 192 173 10,4 134
111 0 1 171,666 181 166 10,1 138
12| 0 1 170,678 176 157 154 9,8
13| 0 1 170,544 177 157 10,4 163
14| 0 4 170,187 188 175 10,2 124
15| 0 2 170,034 175 166 10,6 150
16| 0 3 169,575 178 161 10 154
171 0 1 167,382 178 155 155 9,7
18| 1 167,127 153 166 169 9,6
19| 0 1 166,974 167 151 173 9,5
201 O 1 166,26 172 153 91 163
211 0 7 165,087 169 137 180 10,2
221 0 1 164,577 193 130 10,7 157
23| 0 1 164,539 165 140 167 9,9
241 0 1 164,424 176 149 155 9,5
25| 0 1 164,373 170 175 9,9 124
26| 0 1 164,019 175 155 9,9 132
271 0 1 163,659 170 149 158 9,8
28| 1 2 163,098 183 142 150 9,8
29 0 1 162,639 164 142 173 9,3
30, 0 1 162,588 157 155 161 9,8
31| 1 2 162,435 147 153 178 91
32| 0 2 162,333 176 133 166 10,3
33| 0 2 162,282 165 151 159 9
341 0 5 161,772 154 153 169 8,6
35| 1 1 161,67 174 133 10 167
36| 1 1 161,211 162 165 10,2 134
371 0 1 160,242 182 140 144 9,5
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38| 0 5 159,285 170 133 155 8,8
39| 0 1 159,069 160 144 163 8,8
40| O 7 159,018 178 144 136 10,1
41| 1 3 157,131 170 114 179 10,4
42 1 0 1 156,264 175 144 134 8,8
43 | 1 2 155,856 138 144 180 8
4 1 0 2 155,754 153 149 147 9,9
45 | 1 2 155,193 150 149 152 9
46 | 1 1 154,916 152 114 182 9,9
47 1 0 2 154,135 150 142 145 9,2
48 | 0 2 153,927 163 125 150 9,8
491 0 5 152,592 147 137 163 8,8
50| 1 1 152,031 156 149 134 8,6
51| 1 1 151,572 161 128 9 154
52 | 1 6 151,47 166 114 166 9,3
53| 0 3 151,326 162 140 123 9,1
541 0 4 151,317 164 137 134 9,7
551 0 1 150,858 172 119 149 9,4
5| 0 1 150,654 167 142 120 9,9
57 1 1 150,39 166 110 157 9
58| 0 3 150,338 160 130 136 9
51| 0 6 150,338 162 114 158 8,5
60 | 1 1 148,767 148 137 152 7,5
61| 1 2 148,206 161 128 134 10,7
62| 0 4 148,053 132 153 9 140
63| O 2 147,951 164 149 108 8,7
64| O 7 146,268 163 117 147 8,8
65| 1 1 145,758 155 107 171 8,2
66 | O 1 143,871 119 155 138 8,6
67| O 143,259 143 151 112 8,7
68 | O 142,847 155 110 136 10,3
69 | 1 1 140,556 140 128 132 10
70| 0 4 140,038 126 130 142 7,8
71| 1 1 138,669 140 117 144 9
72 | 1 2 137,853 138 133 126 7,7
73| 0 2 135,772 155 100 128 9
74| 0 1 129,081 147 119 7,8 100
71 4 128,724 109 122 138 8,3
76| 0 1 128,622 119 110 142 8,4
77 | 1 2 123,216 111 119 121 7,6
78| 1 3 118,728 117 114 106 6,9
0 — >xiHKa
1 — yonoBiK
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Honatok E
(mo po3aiais 3, 4)
Pe3yabTaTi aHKETYBaHHS IIKOJISIPiB

<

= = X = S S
x| s | 2| 2 8| 8| 82| 2 =
ol a g @) * » e— an % o = ﬁ <
2125|828 ¢c| 8| 8| 2|23 8 3
© X2 5| 5|8 |88 £ 5

! =
| © |2 ;;} >
1] 22436 7 | 13| 10] 14 | 39 42
2 21418 9 |10 11 11 | 35 | 39
3023|3210 6 | 10| 8 | 9 | 375 | 465
4113|1213 9 10|12 6 | 38 | 395
5 21213 |3 |12] 8 | 12| 18| 12 | 42 3.9
6 | 1| 3|23 12| 15| 17 | 11 | 11 | 425 | 425
711132136 7 | 11| 16 | 13 | 445 | 435
8 1|1 |1 |2 1311 ] 10 10| 10 | 38 3.9
9O 124391214 9 | 15| 39 4
10| 13|23 |5 9 | 13| 13| 12 | 425 | 375
11| 2 | 3|2 21412 8 | 8 | 6 | 425 | 425
12122212 9 |11 8 | 10 | 38 38
13 1223|810 11 | 13| 12 | 41 43
14| 133|310 10 | 11 | 10 | 12 | 395 | 455
15| 1 3|2 210 8 | 12 | 11 | 11 | 425 | 455
6] 1| 2| 4|2 14| 14| 13| 10 | 15 | 43 43
17| 2 | 1| 41|13 8 |10 7 | 16 | 365 | 355
18] 2 | 3| 4| 1|10 12 ] 13 | 13 | 12 | 41 4
19| 2 | 2| 4| 1|14 15| 11 | 11 | 16 | 355 | 395
20 2 | 1| 4|1 |13] 8 | 13 | 14 | 10 | 345 | 415
21| 2 | 1| 4| 1|13 10| 8 | 11 | 13 | 385 | 455
22 2 | 24| 1|10] 10| 17 | 15 | 18 | 375 | 415
23| 1 | 3|2 |2 11| 12| 12 [ 12 | 11 | 395 | 425
24 2 |12 18] 9| 4 8| 5 | 415 | 39
25 111310 9 9 |13 10 | 38 3.9
26| 1 3| 1|19 141510 11 4 4
271 1 | 1| 4|3 |15 9 | 15 | 10 | 14 | 38 4
28| 2 | 1|2 1|7 |10 12 8 | 12 | 355 | 39
29 2 |2 | 4|2 1216 7 | 4| 7 3.9 44
30| 2 | 1|12 1515 9 | 10| 7 43 4.2
31| 1|2 |13 ]10] 9 | 158 14| 11 4 3,9
32| 2| 3|1 |29 8 | 8 | 13| 8 | 425 | 445
33| 1|11 |14 5 |11]11] 10 | 33 | 385
34| 1 | 3| 4| 3 |13] 14 | 11 | 13 | 14 | 375 | 445

305



3|1 ] 3]2 |2 ]12] 4 16 | 13 14 4,75 4,75
36| 2 | 1|3 |3 13| 13 | 13 | 12 13 4 4,2
371 2 1112 |1 ]14] 6 14 9 8 4,05 3,75
38| 1 | 3|3 |3 [13] 11| 14 | 14 12 4,15 4,55
39| 1] 2|2 |3 |6 6 13 | 21 16 4,1 4,5
40 1 |1 14|18 6 10 9 9 3,75 4,15
4111 | 3 |1 | 3 |13| 14 | 15 | 16 19 4,85 4,45
4211 | 2 | 2] 1] 6 4 12 | 12 12 3,95 3,95
4312 | 314111910 9 8 8 4,2 4,2
441 1 |12 1413|813 | 17 | 15 17 4 4,5
4511 |1 |12 |7 9 14 | 14 13 4 4,2
46| 2 | 3| 2 | 2 |13 ] 12 | 10 | 13 13 4,55 4,65
4711 | 3|12 | 3 [10) 10 | 10 6 10 3,85 4,35
4811 | 3|12 ] 3]9 |11 | 13 | 13 13 4,15 4,55
4911 |2 2|2 10| 11 | 11 | 12 13 3,6 4

50| 2 2|1 |2 |10 183 | 10 6 10 3,9 4,2
51 1 | 3|2 |3 |13 12 | 11 | 11 14 4,25 4,65
521 2 |1 |12 11| 11 | 13 | 13 11 3,9 3,8
53] 1 |2 |1 |1 |7 |1 9 8 9 4,05 4,25
541 2 |1 |1 |2 |11 13 | 12 8 11 4,2 4,3
55|11 |3 ]1 |2 ]15] 10 | 16 | 11 18 4,35 4,85
56| 2 |1 |42 ]9 ]| 1/ 8 13 14 3,8 4,4
5/ 1 |14 |1 ]10] 11 | 10 | 13 13 3,45 4,65
58| 1 | 3|2 | 3 |11 13 8 7 13 4,45 4,55
59 2 | 2| 2|2 |10] 10 | 12 8 12 4 4,3
60| 2 | 2 | 2 | 2 |17 14 | 11 | 12 / 3,7 4,2
61| 1 | 2|2 |3 ]9 |12 |13 | 11 10 4,2 4,1
62| 2 |1 |3 |2 ]9 | 11 | 16 | 13 14 3,9 4,3
63| 1 | 3 |1 |3 |11] 8 14 | 14 12 4,35 4,85
64| 1 | 3 | 2 |2 |10] 13 | 12 | 14 13 4,25 4,55
65| 1 | 3 | 2 | 2 |10] 13 | 10 8 12 3,95 4,25
66 | 1 | 2 | 4 | 2 |13 | 13 | 13 | 12 14 4,1 4,3
67| 2 | 2 | 4|2 10| 12 | 11 | 11 11 3,9 4,3
68| 1 | 3 | 2 |3 [11] 9 14 | 16 14 4,25 4,55
691 3|43 |8 11| 11 14 18 4,35 4,65
70112 |12 ]11] 5 17 | 10 13 3,9 4

7112 |2 | 4|2 10| 14 4 7 10 3,6 4,1
/211 ]3] 2]|1]10] 8 17 | 15 16 4,5 4,1
/3121211 ]14] 11 |11 ] 11 13 3,45 3,85
/4111417101411 11 3,55 3,95
72 142 |14 12 | 12 | 10 12 4,1 3,8
/611 1] 3|2 13|11 | 11 | 14 15 3,6 4

/71113 |3|2]10] 12 | 10 | 17 9 4,25 4,45
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/M1 1|2 ]1]3]|5 7 11 | 13 12 3,8 4,2
/911|142 ]10] 9 11 | 16 17 4,3 4,2
80| 1 |2 |4 |2 13| 11 | 12 | 12 12 4,6 4,3
81| 2 | 2 | 4|19 ]| 12 | 13 6 6 3,55 3,55
82| 1 |2 |4 |1 ]10] 11 | 15 | 1/ 13 3,95 4,55
83| 1 | 3|2 |1 13| 11 | 15 | 13 15 4,2 4,6
84| 2 | 2 14|29 6 10 | 10 8 3,8 4,3
8|1 ]2 |43 ]10] 13 | 13 | 13 / 3,7 4,2
86| 2 |1 |1 |1 ]13 | 14 | 10 | 12 10 3,85 3,95
871 2 |1 ]2 ]|1]6 6 8 9 9 3,55 4,05
8| 1|1 |3 ]|]1]9 8 11 6 9 3,55 4,25
891 |1 |1 ]1]11] 9 18 | 12 16 3,55 4,35
0] 1 |2 |3 1]9] 10 10 ] 12 14 3,85 4,15
911 1 | 2 | 4] 3|6 8 15 | 18 14 4 4,4
921 2 |2 |41 ]10] 13 | 11 | 12 10 3,75 4,15
93] 2 |1 |42 11| 9 9 8 8 3,9 4,2
9411121319 9 12 | 12 14 3,75 4,25
95|11 ]3] 4|3 |6 7 22 | 16 13 4,15 4,05
%6 | 1 |1 |2 |2 ]12] 12 | 12 | 11 9 4,1 4,1
9/ 1|2 |4 1|9 ] 13| 13 | 10 11 3,45 4,35
98| 1| 1] 2] 3|5 7 15 | 15 12 3,7 4,3
9| 2 | 1]4 |1 ]10]| 14 9 10 12 3,75 4,45
100 2 |1 (1|1 7 7 14 8 10 3,65 3,85

*Cratb: 1 — XIHKa, 2 — YOJIOBIK.

**Xo001: 1 — cniopT, 2 — KoM 10Tep, 3 — MUCTEUTBO.
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Homatok K
Crarucruka /lapouna-Yorcona: di ta du, piBenb 3HaunMocti S %
n| k=1 k=2 k=3 k=4 k=5
do | du | do | du [ do | du | do | du | do du
8 0,763 1,332/0,559 1,777/0,368/2,287| -
9 0,824 1,320 0,624 1,699 |0,4552,128/0,296/2,588] - -
10 10,879 1,3200,697 1,641[0,525 2,016/0,376/2,814) 0,243 | 2,822
11 10,927/ 1,324 0,758 1,604 /0,595 1,928|0,444/2,283) 0,316 | 2,645
12 /0,971 1,331 0,812 1,579 /0,6581,864/0,512/2,177] 0,379 | 2,506
13 |1,010) 1,340 /0,861 1,562 /0,715|1,816/0,574|2,094] 0,445 | 2,390
14 |1,045 1,350 /0,905 1,551 /0,767|1,779/0,632/2,030] 0,505 | 2,296
151,08] 1,36 10,95| 1,54 |0,82] 1,75/0,69]1,97] 0,56 | 2,21
16 |1,10] 1,37 10,98 1,54 |0,86] 1,73 ]0,74] 1,93 ] 0,62 | 2,15
17/1,13] 1,38 11,02 1,54 |0,90] 1,71 ]0,78] 1,90 | 0,67 | 2,10
181,16] 1,39 11,05| 1,53 |0,93] 1,69 |0,82] 1,87 ] 0,71 | 2,06
191,18] 1,40 11,08| 1,53 |0,97] 1,68 |0,86]1,85] 0,75 | 2,02
2011,20| 1,41 |1,10] 1,54 |1,00] 1,68 ]0,90] 1,83 | 0,79 | 1,99
2111,22| 1,42 |1,13] 1,54 |1,03] 1,67 ]0,93] 1,81 | 0,83 | 1,96
2211,24| 1,43 |1,15] 1,54 |1,05] 1,66 |0,96] 1,80 | 0,86 | 1,94
2311,26| 1,44 |1,17| 1,54 |1,08] 1,66 [0,99] 1,79 | 0,90 | 1,92
2411,27| 1,45 |1,19] 1,55 |1,10] 1,66 | 1,01] 1,78 | 0,93 | 1,90
2511,29| 1,45 |1,21] 1,55 |1,12] 1,66 | 1,04] 1,77 | 0,95 | 1,89
2611,30] 1,46 |1,22| 1,55 |1,14] 1,65]1,06] 1,76 | 0,98 | 1,88
2711,32| 1,47 |1,24] 1,56 |1,16] 1,65 [1,08] 1,76 | 1,01 | 1,86
281,33 1,48 |1,26] 1,56 |1,18] 1,65]1,10] 1,75 1,03 | 1,85
2911,34] 1,48 [1,27] 1,56 |1,20] 1,65 ]1,12] 1,74 | 1,05 | 1,84
301,35) 1,49 |1,28] 1,57 |1,21] 1,65 |1,14] 1,74 | 1,07 | 1,83
31/1,36) 1,50 |1,30| 1,57 |1,23] 1,65 |1,16] 1,74 | 1,09 | 1,83
3211,37) 1,50 |1,31] 1,57 |1,24] 1,65 |1,18] 1,73 | 1,11 | 1,82
33/1,38) 1,51 |1,32] 1,58 |1,26] 1,65]1,19] 1,73 | 1,13 | 1,81
3411,39) 1,51 |1,33] 1,58 |1,27] 1,65 1,21] 1,73 | 1,15 | 1,81
35/1,40) 1,52 |1,34] 1,58 [1,28] 1,65 [1,22] 1,73 1,16 | 1,80
36 1,41) 1,52 |1,35] 1,59 [1,29] 1,65 [1,24] 1,73 | 1,18 | 1,80
3711,42) 1,53 |1,36] 1,59 |1,31] 1,66 |1,25] 1,72 1,19 | 1,80
3811,43) 1,54 |1,37] 1,59 |1,32] 1,66 |1,26] 1,72 1,21 | 1,79
391,43) 1,54 |1,38] 1,60 |1,33] 1,66 |1,27] 1,72 1,22 | 1,79
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40

1,44

1,54

1,39

1,60

1,34

1,66

1,29

1,72

1,23

1,79

45

1,48

1,57

1,43

1,62

1,38

1,67

1,34

1,72

1,29

1,78

o0

1,50

1,59

1,46

1,63

1,42

1,67

1,38

1,72

1,34

1,77

55

1,53

1,60

1,49

1,64

1,45

1,68

1,41

1,72

1,38

1,77

60

1,595

1,62

1,51

1,65

1,48

1,69

1,44

1,73

1,41

1,77

65

1,57

1,63

1,54

1,66

1,50

1,70

1,47

1,73

1,44

1,77

70

1,58

1,64

1,55

1,67

1,52

1,70

1,49

1,74

1,46

1,77

75

1,60

1,65

1,57

1,68

1,54

1,71

1,51

1,74

1,49

1,77

80

1,61

1,66

1,59

1,69

1,56

1,72

1,53

1,74

1,51

1,77

85

1,62

1,67

1,60

1,70

1,57

1,72

1,55

1,75

1,52

1,77

90

1,63

1,68

1,61

1,70

1,59

1,73

1,57

1,75

1,54

1,78
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