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IHEPEIMOBA

OCHOBHUM IHCTPYMEHTOM JIOCITIJIPKeHHS 1 IPOTHO3YBAHHS €KOHO-
MIYHAX SBUI 1 OO0 EKTIB € €KOHOMIKO-MAaTeMAaTHYHl MeToau. Bomno-
AIHHA MM IHCTPYMEHTapieM cTa€e 000B’I3KOBOK YMOBOK ISl YCIIILL-
HOTO MOJIOAOTO AochigHuKa. [IpoBeACHHS SKICHOTO CTATUCTHYHOTO
aHall3y Ha MIKpO- 1 MaKpOpiBHAX Ja€ 3MOry HpuiiMaTH ajgeKBaTHI U
e(eKTHUBHI pillICHHS B YIIPaABIIHHI SIK AEPKABOIO, TaK 1 (PIHAHCORO-TOC-
NOJAPCHhKOK AiSAbHICTIO Cy0’e€KTIiB rocrnoaaproBanus. lle nmorpedye
rTMOOKHUX 3HAHB 1 BMIHB MPAKTUYHOTO BUKOPHCTAHHS TTPUHLIUTIB Ta 1H-
CTPYMEHTAPIK) €KOHOMIKU, MATEMAaTUUHO! CTATUCTUKH Ta CYUaCHUX
npuknagHux mnporpam. OOpaHa TeMa Ajisi HAaBYAJIBHOTO IIOCIOHHKA €
AKTYQJIbHOIO, TOMY 110 0OpOOKa 3HAYHUX MACUBIB NOTPEOYE BENUKUX
3aTpaT yacy 1 TpyAOBUX PECYPCIB,

BuBYeHHS CTAaTUCTHYHHUX JIAHUX JTO3BOIISIE€ BCTAHOBUTH CTATHCTHY-
Hi 3aKOHOMIPHOCTI, 1K1 BJACTUBI MACOBUM BUIIAKOBUM sBHUIIaM, [Ipu
IOMY HEO0OX1JHO 3ayBAKUTH, 11O HE 3aBXKJIM MOXKHA ITPOaHANI3yBaATH
BCIO CTATUCTHYHY CYKYIHICTh uepe3 Opak pecypciB. AKuio cylinbHE
00CTEKEHHA NPOBOANTH HE MOXKHA a00 HEJOPEUHO, poONAThL BIADIPKY
3 yCI€l CYKYIMHOCTI, Ky JAOCIIKYIOTh Ha PEMpe3cHTaTUBHICTD, 3 Me-
TOIO TIEpEeHECCHHS pe3yabTaTiB JOCTIIAKEHHA Ha BCIO TEHEpanbHy Cy-
KYNHICTh. 3aCTOCYBAHHS CY4aCHUX NPOrpaM B 00poO1l BEIMKMX MACH-
BIB JI@HWX 3MCEHIUYIOTh 3aTPaTH 4acy 1 30UIbLIYIOTh TOUHICTE PE3YIb-
tatiB. [Tporpamuauti mpoaykr IBM SPSS STATISTICS nagae mmpoki
MOKIIMBOCTI JIOCTIAHUKY B 0OpoOIll SK CTATUYHUX, TaK 1 TUHAMITHUX
MOKa3HUKIB. 3a3BU4ail 11 BUKOPUCTOBYIOTh [IJIsI OOPOOKH COLII0JIOT Y-
HUX JOCHIIKEHb 38 Oy 1b-SIKOI0 TEMATHKOIO,

Hapuaneuuii nociOHUK MICTHTE HEOOX1TH1 BIIOMOCTI AJIsI OBOJIO-
JTIHHA OCHOBHUMH HMOHATTSIMU Ta IPUHITUTIAMH CYYaCHHUX METO/IIB CTa-
TUCTUYHOTO aHal13y, MOBHICTH PO3KPUBAE METOJM Ta 3aCO0H JOCIII-
AKEHHS COLIaNTbHO-CKOHOMIYHHUX MOKA3HUKIB Y PI3HUX chepax 3a J10-
MMOMOTOR TTPUKIAAHOT IIPOTPAM.



Hammcanmii mpocToio MOBOIO, HAa JOCTYITHOMY PIBHI JeTaIbHO
O3HAMOMITIOE IUTAYIB 3 TMPOBEICHHSM CTATHCTHYHOTO aHATII3y JaHHX.
Mae npuKIaTHUH acleKT, OCKUIBKH yCl IPUKIAIN PO3TIIHYTH 3a KOH-
KPETHUMHU COLIaJIbHO-€KOHOMIYHMMH MOKA3HUKAMM, SKI BUKOPHCTOBY-
IOThCSl HA MaKpO- Ta MIKPOPIBHAX, OyA€ MIKAaBUM SIK JUISl CTYACHTIB 3a-
KJIa/IiB BHIO1 OCBITH, TaK 1 MIPAKTHUKIB, SKI 3aiMalOTECA aHATITHUHOIO
poboTOIO.



PO3ALT 1
®OPMYBAHHSI CTATUCTUYHOI BUBIPKH

1.1. CyTHIiCTH CTATHCTHYHOI BHOIPKH

CTaTHCTUYHI METOU TIPAIlOITh Yy KoHTeKCTi. [ToTpiGHO po3y-
MITH CYTHICTb 1 JIOTIKY AOCIIIXKYBAHOIO SIBULLA.

Ipukaag. Mawuu KinbKicTe 00C1yroByBaHHA aBTOMOOLIIB OJ-
HI€I0 3apaBKOI0 Ta 0OCAT TEPUTOPII, AKY 00CIYTrOBY€E OJHA 3allpaBKa,
HEOOXITHO po3paxyBaTH, CKUIBKU 3alpaBOK MOTPIOHO MOOyAyBaTH B
NepIKaBl,

1. Bin kinpkocTi 00¢AyroByBaHHA aBTOMOOUIIB OJIHIEO 3aMpaB-

KOO,
2. 3aneKHOo Bl TepHUTOPii, sIKy 00CIyroBye 0/1HA 3ampaBKa (puc.
L.1).
Y uepxagi 9.2 MiH Ouua sanpaska 0dciy- Morpibuo 7,67
aBTOMODIIIB rosye |,2 THe. aBTO  mEE$ e, 3anpPABOK

Tepuropis 603 Ouna 3anpaska 00- [Torpidno 24,15
628 km? CIYTOBYE ) THC. 3aNpABOK
25 km”

Puc. 1.1, KiabkicTs 3anpaBok 1 3a0e3nedeHHs norped aep-
KABU

BuCHOBOK: 3aleXHO BiJl METH JIOCIITHAKA MOXHA 00paTH Oy ab-
KU BapiaHT, MPU MOMY HEOOXITHO BpaXxoByBaTH JOPEUHICTL TOOY-
NOBH 3aMPABOK Y MTYXWUX MICLEBOCTAX, /1€ HACEICHHA MA€ OJMHULL] aB-
TOMOOLTIB.

PesyabTaTi ¢TAaTUCTHYHUX JOCIIKEHD HEOOXITHO CIPUIMATH 3
TAKUX MO3UINII:

1. XTo npoBOAUB AOCTIIKECHHS?

2. 3BiAKH HOMY 1€ BIJIOMO?



3. Yoro He BUcTaAYAE Y HOTO JOCHTIHKEHH]?

4. Yy He 3aMIHEHUN 00’ €KT AOCHIHKEHHA?

5. Uu € cenc y upomy?

Tepminonoris:

Jani (data) — ¢pakTu 1 uncia, 3a JOMOMOT OO SIKUX MOXYTb HPHUIi-
MaTHCS PIIICHHS,

3miHHI (variable) — Oyap-sKka XapakTepHucTHKA 00 €KTa.

Halip ganux (data set) — mani, mo BigiOpaHi 4151 KOHKPETHOIO
aHa3y.

CTaTHCTHYHE CIIOCTEPEKEHHS MOKe OyTH CYIIJILHUM 1 BUOIpKO-
BUIM,

TTeperaru BHOIpKOBOTO OOCTEKEHHS

— EKOHOMIs MaTepianbHUX, (PIHAHCOBUX, TPYAOBUX PECYPCiB;

— OIEPATUBHICTD;

— JIeTaiizallisi mporpaMu JOCHIJKEHHS y pa3l 0OMeKeHUX pe-
CYpCIB Ja€ MOKIUBICTL IIPOBECHHS MOTJINOICHOTO JOCTIIKEHHA 3a
paxyHOK TpOTpaMu JOCTIKeHHS;

— € €AMHOMOXJIMBUM Y BHUMAJAKY HECKIHYEHOI reHepasbHOI Cy-
KYIMHOCT! 00 y BUMAAKY, KON AOCTIAKEHHS NOB’A3aHO 31 3HUILEHHSAM
00’€KTIB, IO CIIOCTEPIrAKTHC;

— JIO3BOJISIE 3HM3UTH MOMMIIKH PEeECTpallii, ToOTO po30LKHICTD
MDK ICTHHHHM 1 3apeecTpOBaHUM 3HAY€HHSAM BJIACTHUBOCTI.

OcHoBHUI HEAONIK BUOIPKOBOIO METOY — L€ NOMMIKU AOCHIN-
KEHHSI, AK1 HA3UBAIOTh TIOMHWJIKAMY PEIIPE3CHTATURHOCTI (IPe/ICTABHH-
IITBa). AJIe Il TOMIJIKM MOKHA OITIHUTH 3aBYacHO 1 3BECTH 10 HE3HAU-
HUX BEJINYWH.

ITix yac popMyBaHHS CTATUCTUYHOTO BiAOOPY BUPIWYIOTH TaKi
3aBJIaHHS:

1. BuznawaroTh reHepaIbHy CYKYIHICTb.

2. BuzHauaioTh po3Mip BUOIPKHU.

3. ObuparoTh MeToa (POpMYyBaHHS BHOIPKH.

Tenepanwvna cykynunicms (N) — ycsi CyKynHicTb 00’ €KTIB, fKa Lii-
KaBUThL gociaigHuka (puc. 1.2).

Bubipka (n) — yacTuHa TCHCPAIBHOI CYKYITHOCTI, BUIIAIKOBO Bi-
aibpana sl JOCHIJKEeHHS 3 METO OTPHMAaHHS BUCHOBKIB IIPO BJIac-
TUBOCTI F'eHEPaIbHO1 CYKYITHOCTI.
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Hapamempu — 11¢ TUCTOBI XapaKTEPUCTHUKH TEHEPATBHOT CYKYTI-
HOCTIL.

Cmamucmuka — 4HCIOBl XapaKTEPUCTUKU BUOIpKH. DakTUUHE
3HAYCHHSI CTATUCTUKY — 1€ OIIHKA [apaMeTpa TeHepaIbHOI CYKYITHOCTI.

PenpesenratueHa BubipKa sBjse coO0I0 reHepalbHy CYKYIHICTD.

["enepajibHa CYRYNHICTD R T CTR TR C T
I l XapaKTepu3yc:
Bubipkeeui poinedia 1} dopmy poznoany;
2) UCHTPAIbHY TCHICHLIK
3) aMcuepciio
Bubipka

Puc. 1.2. E1eMeHTH CTATHCTHYHHUX JAHUX

JInst BUMIaAKOBOI BUOIPKU 00 €My # 3 TE€HEpAllbHOI CYKYITHOCTI
CIIpaBeUTHBI TBEPKCHHS (IICHTpabHa TPaHUTHA TeopeMa):

1. 3i 3poctranuam o0’emy BUOIpKH 1 pPo3noAin BUOIPKOBOrO ce-
PEIHBOIO HAOMUKAETHCA 10 HOPMAIBHOIO PO3NOALTY.

2. CepenHe 3Ha4YEHHS yC1X BUOIPKOBHUX CEPE/IHIX € CEpPEe/IHE 3HA-

YEHHS! TEHEPATbHOT CYKYMHOCTI ( X ).
3. CraunapTHe BIAXHICHHS CEPEIHIX JOPIBHIOE JIJIA:

— BHUOIpKH: S = -i:;
JN

. . /Z(x—%f
— TEHEPanbHOI CyKYMHOCTL: 7 =4[= — .

AK 3MIHIOKOTBCS BUOIPKOB1 XapaKTEPUCTUKHU Y Pa3l 3MIHU IIOKA3-
HHUKIB F'€HepaTLHOT CYKYITHOCTI Ja€ MOXIINBICTE IIPOCIIIIKYBAaTH TpeHa-
xep Central Limit Theorem for Means (neHTpamsHuil MMIT 111 00T pyH-
TOBAHUX cepeaHix): ttps://gallery.shinyapps.io/CLT mean/

IMpuknaa. Hopmansuuii po3noain renepansHoi CyKynHOCTI (puc.
1.3-1.5)

Central Limit Theorem for Means

(IeHTpaTbHUM JTIMIT JJIS1 OOTPYHTOBAHUX CepeaHIX)



Central Limit Theorem for Means
B nruiv1} cliihinbon fasscvi Qg laki o) Population distribution: Normal

Q015 G020

mazn

Danshy

(300 0008 Q010

rnnsasd Aawanan

100 50 (4] 50 100

Puc. 1.3. HopMaJbHHMH PO3IIOJALI F€HEPATBLHOI CYKYITHOCTI, ce-
peade (mean) sHa4veHHd sikoi 31 (u), a craHgapTHe BiAXMJICHHSHA
(standard deviation) 20 (°)

Somple 33w

=
—
Sompht 1 Sampie 2 Sampie 3 Samos 4
=328 b - anee - 244 | R AL
{
Himiear f sam ales i iy TR | i
) e,
-
. " i L r
100 5 1 &X' ¥o s oo = o0 D AL 50 1D 0 B4 1 i 100

... continuing to Sample S0
Puc. 1.4. KiabkicTh BHOIpKOBHX cnocTepexkeHs (number of
samples) 50, o6car pubipkn 150 3Ha4YeHb (sample size — po3mip
CIOCTEPEsKCHHS)

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

0.30

0.20

Uensity

010

-100 -50 0 50 100
Sample means

Puc. 1.5. BubipkoBuii po3nmoaii: po3noaia ajs cepeaHix Ko:xK-
Hoi 3 50 BunagxkoBux BMOipok, 1m0 ckiaaaaernes 3i 150 cnocrepe-
JKeHb BiJl HOPMAJIBHOT0 PO3MOAINY
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Cepenne 3uadeHns BUOIpkoBoro posnoaury — 30,7, crangapTHa
noxudKa (cepelHbOKBAIPATHYHE BIAXUACHHS BUOIPKOBUX CEPEOHIX):

G o 20
JN 150

Cmanoapmna noxudxa Nokasye, HaCKIJIbKW BUOIPKOBE CEpe/IHE
BIAPI3HAETHCA Bill CEPEAHLOIO I'E€HEPAIbHOI CYKYINHOCTI, L€ MOKA3HUK
peNPe3eHTATUBHOCTI.

3ayBaKCHHSL:

1. Po3nosis BUOIPKOBUX CEPEIHIX TIPAMYE 10 HOPMAIBHOTO PO3-
MOJUTY HE3ATICIKHO BiI BUAY PO3TOINIB FreHEPaTbHOT CYKYMHOCTI.

2. UnM CcUJIBHIIIE PO3MOIINT TEHEPATEHOI CYKYTMHOCTI BIAPI3HS-
€THCS Bl HOPMAJIBHOIO, TUM OLbLIMHI BIUIMB MAa€ 30UIbIIEHHS 00’ eMy
BHOIPKH Ha TOYHICTh Pe3yIbTaTy. BBakaeThCs, 10 MeHTpaibHA TPaHH-
YHa TeopeMa Ja€ JUIsl CTATUCTHYHUX BUCHOBKIB IMIPUAHSTHI PE3yILTATH,
KO 00’ eM BuO1pku Outbine 30,

3. SIku1o reHepanbHa CYKYIHICTH Ma€ HOPMAlbHUH PO3MHOILT,
TOAI BUOIPKOBE cepefoBuLle Oyae PO3NOAIIEHO HOPMAJIBHO A BUOI-
POK OyIb-KOTO 00’ eMy.

[HII1 npUKIaaKM HU3bKOI, CEPEIHBOT, BUCOKOT IPABOCTOPOHHBLOI 1
JBOCTOPOHHBO1 ACUMETPIM HaBe/IeH] B 10AaTKy A.

= 1,64

1.2. Buan ¢popmyBaHHsSI BHOIpKH

1. IIpocTa Bunaakora Budipka nepeadadae, Mo BCl €IEMEHTH
reHepaJbHOT CYKYMHOCTI MAtOTh PIBHI IIAHCH MOTPANUTH 0 CTATUCTHY-
HOI1 BUOIPKU.

Ilpuxnan. B yHieepcuteTi HaBuaeTbes 2 000 cTynentiB. Heobxin-
HO CKJIACTH BUOIpKY 3 50 ocib.

BukopuctoByrots MoxkiauBocTi Excel CJITUAC().

Iepesacu: He OTpelye 3HAHHA CTPYKTYPH TeHEPATBHOI CYKYII-
HOCTI1, MPOCTUH A PO3YMIHHS, PE3YALTATH MOKHA PO3MOBCIO/IKYBATH
Ha FEHEPANIbHY CYKYTHICTb.

Hedonixu: cK1agHO CTBOPUTH OCHOBY BHOIPKH, BCIMKI 3aTpaTu
Ha TIPOBEICHHS.
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2. Cucrematuuna BHOIpKa OTPUMYEThCSA TUISIXOM HyMepartii
KOKHOT'O 4€HA I'€HepaibHOI CYKYHNHOCTI 1 NOTiM BHOOpOM k-Oro HO-
MEpY.

Ipuxaaa. ['enepanbia cykynHicTs BETo4ae 2 000 ouHUITS, IT0-
Tpi6Ho BigiOpaTu 50. Ockineku 2 000 / 50 = 40, To obupartucs Oyje
koxkHUN 40-# enemeHT. [[JIst TOUaTKy BHTTAIKOBO O0OUPAECTLCS TICPIIHI
eneMeHT BUGIpKHU cepea nepuux 40 eJeMeHTIB TeHepadbHOT CYKYII-
HocTi. SIKwo nepwui Oyae Homep 15, Toni BMOIpKa BKJIKOUATHUME
06’exkTH 3 HOMepamu 15, 55, 95 touto, Bcboro 50 06’ ekTiB.

Hedoaixom € BIACYTHICTh BHUITQJAKOROCTI MM 4ac BUOIPKH y pasi
00’ €KTIB, KpIM IIepuIoro. Moske 3HU3UTH PENPE3CHTATUBHICTD.

3. CrpatudikoBana pudipka nependayae, 1110 CTATHCTUIHA BH-
Oipka MPOBOAUTHCS BUTAJKOBUM THHOM OKPEMO B KOKHIN TpyTi TeHe-
PaJbHOI CYKYIIHOCTI 31 30€peKEHHAM NPONOpUIl CIIIBBIAHOLWEHHS PO3-
MIpIB IUX rpyII (puc. 1.6).

['eHepanbHa CYKYMHICTH Bubipka
2 000 cryacuTie 100 cTyacHTiB

25 % — xuronni Bunaaxosuii 25 — xJronui

75 % — niByara - 75 — gisuara

Puc. 1.6. Bisyanizanis crpatugikoBaHol BUOIpKH

llepesacu: BKMW0OYAE BC1 BAXKINBI MIATPYNH CYKYIIHOCTI, BUCOKA
TOYHICTb.

Heodoaix: nepenbavae OUIBIN CKIAMHY OpraHizaiito 300py iH)op-
Mamii Ha npakTuii. CkiIagHo BUOpaTu 3MIHHI Ul cTpaTudikaiii, He-
MOIIUBE CTpaTU(hIKYBAHHSA 3 YpaXyBaHHAM 0araTbox 3MIHHHUX, BEJIUKI
3aTPATH HA MPOBEACHHS.

Ilpuxkaaa. Ha nsox dakynererax HaByarwTbes 3 000 cTyneHTIB,
cepen sakux 30 % dinarcucTi 1 70 % obmikosiis (puc. 1.1).
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I[IpomixkHi po3paxyHku cTpaTudikoBaHol BUOIPKH

Tabmuig 1.1

I'eHepaTbHA CYKYTHICTB BudipkoBa CyKYNHicTh
30 % 70 % 30 % 70 %
ITokas- . . Iokas- . .
dinan- | obmixo- dhinan- oomi-
HHK : HUK :
CUCTH BIII Buma- CHCTH KOBIII
domo- 1 500 | 900 | wommii | 01" 33 60 |
BIKH BIKH
Kinkw 400 1200 Kinkn 27 80 107
Ycenoro 900 2100 Yenoro 60 140
Yerworo 3 000 cTynenTis Yeworo 200 cTynenTiB

YacTka CTYACHTIB, SIKY BIIOUPAIOTH!
3 000 /200 = 15 pa3iB MeHIIIE TOTPIOHO BIAIOPATH CTYACHTIB.
Yeboro:
qyonoBikie: 500 + 900 = 1400, 1400/ 15 =93;
xinok: 400 + 1200 = 1600, 1600/ 15=107.

3 200 cTyneHTiB MMOBUHHO OyTH:

¢inancuctie: 200 * 30/ 100 = 60;
obnixosuis; 200 * 70 / 100 = 140,

CniBBIAHOLWEHHS YONOBIKIB 1 JKIHOK:

— Ha ({iHaHCOBOMY PakynbTeTi 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 obnikoBomy (pakynsrerti: 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.KnacrepHa pubipka nepeadauae BUOIPKY, B SKil CYKYITHICTh

Ha TIEPIIOMY €Tall pO3NOAUIIETHCH Ha MIATPYMH, SKI HE TEpeTHHA-
HOTBLCS MK CO0OO (KITacTepH), a MOTIM 3 LUMX MIArpYN POpPMyeETHCS BU-
naaxosa Budipka (puc. 1.7).

llepesacu: GBI NpocTa opradizaiiis 300py iHpopmaiii. Jlerkui

Y 34CTOCYRAHHI, e()eKTUBHUHN 3 TOUKU 30pYy 3aTpart.

13



Puc. 1.7. Bizyagizaniga Ki1acTepHoi BHOIpKkH

Hedonrixu. xknacTepu MOXYThb ICTOTHO BIAPI3HATUCS OJMH BiA OJ-
HOrO 3a CTPYKTypoto. Hu3bka TOUHICTb, CKIIAAHO PO3PAXyBATH i OLli-
HUTH Pe3yJbTaTH.

Hanpuxaqd: nocmiaHuky HeoOX1QHO ONMUTATH MEMIKaHIIB, IO
YKUBYTh Y KBaApTUpaXx IIPOBIHIIIAHOTO MicTa. Axmio y Mexi 200 xutio-
BUX OYIWHKIB, JOCHIJHHUK MOXE BHOpaTH Oyiab-ski 20 1 onmuTat ix
MelKaHUIB. [Ipy LILOMY HE BPAXOBYEThLCS PIBEHb JOXOY MELUKAHUIB,
iXx BIK, COLIaJIbHUHI CTATYyC.

5. Emnipuuna Budipra (IpocTta, KBOTOBaHA) — nepeadayae, 1o
B KOJIO PECIIOHAEHTIB /1714 B11OOpY iH(poOpMaLli BKIHOYAETHCA «IIEPIIUH
3YyCTPIUHMI.

Heoonixu: XapakTepU3yeThCs HU3BKUM CTYTICHEM PETIPE3CHTATHB-
HOCTI.

6. ExcnieprHuii Bigdip

llepesacu: HU3bKA BapTICTh, 3pYYHO, HEBEIIMKA TPHUBAJICTb.

Heooaiku: HE A03BOJISE PO3NMOBCIIKYBATH PE3YIbTATH HA T'CHE-
palbHY CYKYIHICTE, Cy0’ €KTHBHA TYMKAa.

14



7. Bialip MeToaOM «CHIKHOI0 KOMa» — OIIMTYBAaHHA TPOBO-
AUTHCA LJISIXOM IEPEAABAHHA AHKETH B MEKax Ipynu (HapKOMaHH,
XBOP1 Ha TyOEPKyYJIBO3 TOILIO).

llepesacu: N03BOSE OMIHUTH OKPEMi BUIIAIKH ISl T€HEPaAILHOT
CYKYMHOCTI.

Heoonixu: BeIMKa TPUBATICTh aHKSTYBaHHS,

1.3. BuzHaueHnns po3mipy BUOIpKH

Y Opoueci CTaTUCTUYHOIO aHalli3y NOTPIOHO 3a4aTH Bl BEJIU-
YUHU: TOYHICTH OMIHIBAHHA (CTYINHD JOIYCTUMOTO BIIXUIICHHS Be-
JUYHUHH, 110 OLIHIETHCH Bl ICTUHHOT) 1 HMOBIPHICTD, 3 SIKOIO rapaH-
TYETbCS PE3YIbTAT.

ITix penpe3eHTaTUBHOK BUOIPKOIO MArOTh HA yBa3l TAKy BHOIPKY,
33 AKOK MOXHa MOOYAYBaTH OLIHKH MapaMeTpiB TAKUM YHUHOM, 100
BIIXUJIEHHS OUIHKH BiJl ICTHHHOIO 3HAYEHHS IeHEPAIbHOT CYKYITHOCTI
HE MEPEeBUULYBAIO0 3a1aHy NOXHORY E 1 pe3ynbTaT rapaHTyBaBc 13 3a-
JaHOK HMOBIPHICTIO.

CkuIbKY OTPIOHO OTIUTATH 0C10, MO0 OIliHKa Oyia OTpUMaHa 13
3a1aHOI0 TOUHICTIO?

[Toxubka ouinku = [Tapamerp — Ouinka.

I'panuyuna noxubrka — e MaKCUMAJIbHO MOJK/IMBA MOXUOKA IS
B34TO1 MMOBIpHOCTI F(x). JlOBIpUe 4HMCIO { MOKa3ye€, SIK CIIBBIIHO-
CATHCA TPaHUYHA Ta CTAHAAPTHA TOXUOKU. Bu3HnauaeTses:

A=tu=1t§,

¢ i — CepeHS TIOMUIIKA, { — KOS(IIIEHT TOBIPH, KOS(HIITIEHT KPATHOCTI
MOXHOKH, KBAHTIIL PO3MOiNY HMoBipHOCTe. Moro 3HaueHHS JOpiB-
He f-ctatucTuul Cthrogenta (noaatok A) (tabn. 1.2),

1} y pa3si NOBTOPHOIO BUIIAAKOBOIG BiIGOPY:

. o’
— 1N CePeNHbOl; A =f./— ;
' #l

p-q:r\/p(l—p)'
n n

— 1A "9acTKu: A, 23\/
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Tabmurs 1.2
3HavyeHHd (~cTATHCTHKH CTHIOIEHTA 1A
00cAry BUOipKH Giabure 500

Pigenp HaginHoCTI KoncTanTa ¢
90 % 1,64
95 % 1,96
99 % 2,58

2) y pa3i 6e3m0BTOPHOrO (BUMAAKOBOIO Ta MEXAHIYHOrO) BIO-
oopy:

— JB1 CCPCAHLOL. =, —° n N/

pPq A
_ A =t 1—-

Hosipuuii inmepesan — 1ie po3paxoBaHuii Ha OCHOB1 BUOIPKH 1H-
TepBaJ 3HA4YE€Hb O3HAK, KU 3 BIJOMOIO HMOBIPHICTIO MICTUTE OITIHOUHIH
napamveTp TeHEePAIbHOI CYKYIHOCTI. 3OUIBIICHHS JOBIPUYOTO 1HTEPBATY
3MEHIIIY€ TOUHICTEL PE3YIIbTATIB,

Ha npakTtuii J0BIpsitOTH OLIIHKAM, 3HAYEHHS! MOXUOKH SAKWX HE
nepepuye 5 % (1 %), a piBeHb HAAIAHOCT! CTAHOBUTS 95 % ab0 99 %.

— MEIKI FeHEPaIbHOL cepeaubol X —A <x<x+A ;

— MEKI FEHEPANBHOT HACTKH p—A <p<p+A .

Ilpukaan. fAxuil y reHepanbHiil CyKyMmHOCTI CEPEAHIN BIK CTYAEH-
TiB nepiuoro kypey YADPCY? I3 nonepeaHix AOCHIIXKEHb BIAOMO, 1110
CTaHJapPTHE BIAXWJICHHA T€HEPaJbHOI CYKYIHOCTI (o) JOpiBHIOE 2
poku. ChopmMoBaHa BUOIpKa y KUILKOCTI 13 60 CTyAEHTIB, pO3paxoBaHe
ruGipkose cepeane (x) 17,5 poxu. Heobxinno noSynysarn 95 % nosip-
uuii iHTEpBAI 1JI1 reHepanbHol cepennboi ( x ). Ha nepinii kype BeTy-
o 550 cTyAeHTIB.

t — cratuctuka CTblOJeHTa s piBHA HamiitHocTi 95 %
(a=0,05v=550)=1,96.

2 2
A=r]Z 196.% =051
n 60

x—A<x<x+A
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17.5-0,51 < x <17,5+0,51
16,99 <x <18,01

BiamoBiae: cepeaaiil BIK cTyneHTiB nepiioro kypey Y JADCY ko-
TUBaeTheA B 16,99 1o 18,01 pokig.

Tpukaaa, V 25 MarazuHax TOProBeJIEHOT MEPeXkI B CEPETHbOMY
LIOAEHHO npoaaBanocs 196 oannnup npoaykuii. CrangapTHe Biaxu-
acHHs Bubipku (S) nopiBuioe 7. 3Haiitu 95 % goBipuuii iHTEpBaN A4
TCHEPAIBHOI CePEIHBO.

t — ctatuctuka CThIOICHTA I HMOBIpHOCTL 95 % ta 25— 1 =24
CTyTeHIB cBoOoau nopiBHIOE 1,711,

2 2
S= T A=r/T =t.8=1711.7=11977
n 1

Y—A<x<x+A
196 —11,977 < x <196 +11,977
184,023 < x < 207.977 .

Binnoeiab: cepeaHe 3HAYEHHS F€HEPANbHOT CYKYMHOCTI KONMBA-
TumeTbea Bia 184,023 no 207,977 onuHuue npoayKuii, To6TO B cepe-
HBOMY B YCIX MarasuHax TOProBeIbHOI Mepeki Oy e mpojaano 184-208
OJWHHUIID TIPOIYKII (B KOJKHOMY).

Ipuxnaa. Pesyasratin onutysanus 900 merkan1is micta [priHb
(50 Tuc. nacenenus) nokazanu, m 460 onuranux (51,11 %) miarpu-
MAKOTh HA BUOOpAX KAHAWAATYPY UMHHOIO Mepa micta. MoKHA CTBEp-
JDKYBATH, 110 Mep MicTa Oyje 0OpaHuil NOBTOPHO HA HACTYIHUM Me-
pioa?

t-cratuctuka CThIOIGHTA IS piBHA  HamiiiHOCTI 95 %
(a=0,05v=550)=1,96.

. Ipg 05111-(1-0,5111)
A_f‘/—n —1,96\/ 900 =0,0327

MEXI TeHEPAIBHOT HaCTKH p—A< p< p+A
0,5111-0,0327< p<0,5111+0,0327

4734 %< p <5438%
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Biamoijb: He MOXKHA 3a pe3yNbTaTaMH OITUTYBAHHSA CTBEP/IKY-
BaTW, 1O OLIbLIE IMOJOBMHM BHOOPUIB I0OJOCYBATHMYTb 38 YMHHOIO
Mepa Ha HACTYIIHUM IEepio/I.

Ipuxkaaa. 3 400 crynentie HHIOAA onurano 144 cryaenrta
(36 % BubIpKa) 1M0710 cepeIHbOT YCHINTHOCTI 31 cTaTUCTUKHA. CepeaHii
Oan onuTaHuX cTaHOBUTH 4,0, nuctiepcis BuOIpku 24, 3HalTH 10BIpUl
1HTepBaM yemImHOCT! BCiX ctyaeHTiB HHIOAA, iimogipnuicTs 0,935,

t — craructuka CrblogeHTa Ui piBHA HagidHocTI 95 %
(a=0,05v=144)=198.

A =1 |T 1—£j=1,98 240 19 665
Y, 1440 200

Xx—A<x<x+A
4-0,65<x<4+0,65
335<x<4,65.
Cepen onutaHux 29 CTYACHTIB CKIAJHU €K3aMEH HE 3 IEPLLOro
pasy. 3HalTU AOBIPYI IHTEPBAK YCHILHOI 31a4l AucuunIiiy «CTaTu-
cTuka» cepea ycix cryaearis HHIOAA, iimogiphicTs 0,954:

m 29
:—:—:O,2°
P n 144 ’
p-q n 0,2-(_1—0,2)( 144J
A =t 1—— =198 1- =1,98-,/0,001- 0,64 = 0,05
£ \/n[ N] \/ 144 400 '

p-A<p<p+A
0,2-0,05< p<0,2+0,05

0,15< p <025
0,15-144< p<0,25-144

21,6 < p<36.

Bianosijae: 3 Iepimoro pazy CTaTUCTUKY MOXKYTE HE CKIACTH Bil

22 no 36 cryaenTie. CepenHs yCnilHICTb 32 LIUM NMPEIAMETOM CTAHO-
BUTH 3,35—4,65 Oana.
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1.4. MiHiMaabHMH 00csAr BUOIpKH

Minimanosno docmamuiit obcaz eubipku — 11e 00cIT BUOIPKH, 32
SKUM BUOIPKOBI OIIHKH PEITPE3SHTYRAN O OCHOBHI BJIACTHBOCTI TEHE-
panbHOT CYKYITHOCTI.

Oocar Budipkn BU3HAYAETHCSH:

J

IE-O'.
A

— 1J1 MOBTOPHOI BUOIPKH: # =

¢
— o wactku: n=—29
A_.

t’ o’ N
AN-N+t>-o"

Hpukaaa. Skuid po3mip BUOIPKM HEOOXIJIHMH AJ1 CTATUCTHY-
HOT'O JOCHIKEHHA? K0 OlliHKa TOBMHHA OYyTH 3p00JIeHa 3 TOUHICTIO
10 OJHOTO POKY 1 MIMOBIpHICTIO 99 %. Pe3ynbraTtn nonepeaHsoro 1oc-
JiJIKEHHS TTOKA3ally CTaHAapTHE BIIXUIICHHS BiKY — 2 POKH,
£.00 258 .2

N

Binnoeiab: onuratn notpidHO 27 pecnoH/AeHTIB.

Ao HEBIIOMO CTAaHAAPTHE BIAXWICHHA, BUKOPUCTOBYHOTH
dopMyny A OUIHKHU YaCTKH.

Ilpukaaa. 3HaiiTi MiHIMaIbEHY BUOIpKY, sika 3abe3neduts 3 %
MOXHOKH y paszi JoRipUoro iHTepramy 95 %.

t* pg 196°0,5-0,5

Bianopiae: onutaty notpioHo 1 067 pecnoHIeHTIB.

Ipuxkaaa. 3HaliTH CTATUCTHUHY MOXUOKY BUOIpku 3 500 pecro-
HJICHTIB TIPU PiBHI 3HAYYIOCTI 0 PE3YJIBTATIB OIMMUTYBAHHA 95 %,

MakcuMaiibHa CTATUCTUYHA MOXUOKA BUOIPKU PO3PAXOBYETHCS

32 HopmMyN0H0;
A:t ﬂ .
\ A

3Bincy g BuOipku B 500 0TMHUITL CTATUCTHYHA TOXUOKa BUOIPKU

I[OpiBHIOBaTHMeZ
A=196- 1/M =1,96-/5 ~438%
500

— TS O€3MOBTOPHOT BUOIPKH: 77 =

=26,63=27.

H=

=1067.

n
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Bianosib: AKIIO B MOAANBIIOMY 3’ 4¢yeMo, 110 40 % pecnoHAeHTIB
KyNYIOTb TOBAPU B IHTEPHET-MEPEKi, TO L€ O3HAYATUME, LLO 3 HMOBIPHI-
cTi0 95 % y reHepanbHiil CYKYIMTHOCTI IPOJaK B [HTepHET! KONUBAETHCS
B Mexkax Bij 35,62 % (40 % — 4,38 %) mo 44,38 % (40 % + 4,38 %).

06’ em BUOIpKHU TPHOIN3HO MOXKe OYTH po3paxoBaHuii 3a popmy-
(0] (X

neto L 400 a8 = ‘7—'[1—3)
A 0,05 PR Y

3B1iaCH:
A=5%, n =400 anrxem
A=2,5%,n=1600 gurxem
A=1%, n=100 guxem.

Skio HeBiIOMe CTaHAApPTHE BULAXWICHHS H1 BUOIPKH, HI T'€HE-
palbHOI CYKYITHOCTI, AOIIUILHO 3aCTOCOBYBATH 1i MakcuMasabHE 3Ha-
YeHHSI, [0 JaCTh JOAaTKOBY HAIUHICTL pe3yabTaTy, a came 0,5,

IMpukaan. 3aaiit o0car BHOIPKH, sKa 3a0e3MeUnTh MOXUOKY 5 %
y pa3i AoBipHOro iHTeprany 95 %, akio o0car reHepaibHOT CYKYIHOCTI
cxinaaae 2 000 oci0. I'eHepanbHa CyKynHICTh Ouibe 500 ocib, Tomy
17151 piBHS HA1MHOCTI 95 % BUKOpUCTOBYEMO 3HaueHHs 1,96.

2 2

t"c°N 1,96° -0,5% - 2000

=— — = ——— =322 0co0un
A-N+t7o”  0,057-2000 +1,96° -0,5°

R

Bionosios: moTpiOHO onuTatu 322 peCroHIEHTA.

3ayBaCHHSI:

1. O6’eM BUOIPKU HE IIOB A3aHUIL 3 Ti PEIPE3CHTATUBHICTIO.

2. 3arpoxxye penpe3eHTaTuBHOCTI BUOIPKY HE 1i 006°eM, a 3Mi-
HICHHA, TOOTO BIAXWICHHS Bl IPUHITUITY BUIIAIKOBOCTI.

[CHYIOTE OH-TIAMH KaTbKYJISITOPH ISl BU3HAYEHHSI 00CSTIR BUOIp-
KH!

URL: http://socio-lab.vntu.cdu.ua/download/Calculator.html
(puc. 1.8, 1.9).
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Tlpuxnaa. SIxky KUIBKICTh MEIIKAHINIB AOCTATHRO OyJI0 OMUTATH
LOAO PE3YABTATIB BCTYMHOT KamnaHii, akwo y micul npoxusae 50 000
oc10. PiBeur HamiiHocTl 95 %, a moxudka 2 ado 3 %.

Pozpaxynox poamipy BHOIipKkH

- = - L ] 85% ® Q0%
JloBipua HMOBIDHICTE 0 5% ® o7%

("movnicms") ® 00% @ go,7%

flomprais s T
("nooxudxa” £ %)

FeHepiibHE CYRYIHICTD
{ “ecwoeo pecnondenmis )

PozpaxysaTd EnGipxy

Puc. 1.8. Bubipka 3a 1o0noMorow oH-jJIailH KaJdbRYyJATOpaA ¥
pa3i noxudxu 2 %

Bionosiob: nna noxubku B 2 % nocrarubo onurtatn 2 291 ocody.

PoapaxyHok poamipy BubipxH

_ - ® 35% ® 00%
JoBipTa fiMoBIpHICTE © 95% ® 9%
(‘lmlj'-r}fi‘-l'.m]h-, . 0% . O 7%

Aosipmil isTepean
{ “noxubxa”™ L+ %)

FexepaTeHa CYEVIIHICTE
(“ecrozo pecnondenrnia”)

Poopoxyaarn nbipy

Heobxiganii posmip snbipsn

Puc. 1.9. Bubipka 3a 1onoMorow OH-/IaiiH KaJdbKYyJATOpa y
pa3i moxuoxu 3 %

Bionogios: mist noxubku B 3 % nocratabo onuratn 1 045 ocib.
OT1xe, 31 30UIBIICHHSM PO3MIPY MOXHOKHM 00CAT BUOIPKH 3MEHIITYETHCA.
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3a3Buyall mna yac npoReACHHS OYIb-SKUX €KOHOMIKO-MATEMATU-
YHMX JOCHIIAKEHb BUKOPUCTOBYIOTh PIBeHb HazilHocTi 95 %. Pospa-
XyeMo o0csr BUOIpKH IS IFOTO PIBHA 13 ypaxyBaHHIM 3MI1HU OOCHTIB
TeHePaILHOI CYKYITHOCTI 1 MOXUOKHU (Tadui. 1.3).

Taomug 1.3
Ob6car BUNAAKOBOI BHOIpKH 1 piBHA HaALHOCTI 95 %
O0car reHepajbHOI CYKYNHOCTI JdomycTuma Meska moxudka,
%
+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
3 000 2 286 787 34] 93
5 000 3288 880 357 94
10 000 4 899 964 370 95
50 000 8057 1 045 381 06
100 000 ta OinbLIe 8 763 1 056 383 96

Y OpakTUYHHUX JOCHKEHHAX (3 METOH MiHIMI3auii BUTPAT)
OPIEHTYIOTHCS HA T€, 0 JOCTATHRO AOCHAUTH He Outbiie 1 % nuboBoi
ay;auTopii.

[lepeaik nUTaHb AJI9 CAMOKOHTPOJIIQ

1. IlogcHITh niepeBaru BUOIPKOBOTO METOMY.

2. Ha3BiTb 3aBgaHHS, K1 BUPINTYE JOCTIIHUK IT1JT 9ac 3aCTOCY-
BaHHS CTATUCTUHHOIO BIAOOPY.

3. TlosiCHITE BIAMIHHICTL MIX FEHEPANLHOKO CYKYIHICTHO 1 BUOIp-
KOIO.

4. Ha3BiTh OCHOBHI BUAH (OpMyBaHHS BUOIPKM.

5. Y oMy pI3HHUI MK IIPOCTOIO 1 CUCTEMATUYHOK BHOIpKaMH.

6. TIoSACHITE CYTHICTR, IEPEBATH 1 HEJOIIKY 3aCTOCYBAHHS CTpa-
THQ1koBaHOT BUGIpkH. HaBeniTh MpuKIaan 3acTOCYBAHHS,

7. TIOSICHITL CYTHICTb, MEPEBArH | HEAOIKK 3aCTOCYBAHHS Kjac-
TEPHOro Bia6Gopy. HapeaiTh npuKkiIaau 3aCTOCYBaHHA.

8. Y yoMy BIIMIHHICTE MK CMIIIPUYHOIO BUOIPKOIO 1 BUOIPKOIO
32 METOJIOM «CHIKHOTO KOMY».
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9. HazBiTs mepeBaru 1 HEAONIKH 3aCTOCYBAHHS CKCIIEPTHOTO
BiaOopy. HaBeniTh npuknagy 3acTOCYBaHHS.

10. Jling 9oro 3acTOCOBYIOTH AOBIpUHil IHTEpBAI? AKIIO AOCTII-
HHUK HOTo 3011bIMYye, M0 B1IOYBAETHCA 3 PE3YJIHTATOM?

11. Ha3Bith airopurM po3paxyHKy HOXUOKH 1 MpUKIaIH il
3aCTOCYBaHHS Ha TTPAKTHIII,

12. Ha3BiTh airOpuTM pO3paxyHKy MIHIMAJIBHOTO  OOCATY
BUOIPKH.

13. Ha3BiTh p1BHI HATIMHOCTI 1 MOACHITH 1XHIO MPAKTHUHY 3HAUY-
IIICTh.

14. V pa3i BIACYTHOCT1 CTAaHAAPTHOTO BIAXHICHHS BHOIPKH 1 T¢-
HEPaTbHO{ CYKYTTHOCTI, IKY BETMUHHY BUKOPHCTOBYBATH JJISI pO3paxy-
HKY MIHIMAJIBEHOTO 00CSTY BUOIPKH.

TecTHn

1. Ha3miTh 3aBAaHHs, AKI BUPIIIYIOTHCS T 9ac (pOpMyBaHHS
CTAaTUCTUYHOTO BIAOOPY:

a) BU3HAUCHHSA PO3MIPY BHOIPKU:

0) yci BIANOBI/II TpaBUIbHI:

B) BU3HAUEHHS M€HEPATBHOI CYKYITHOCTI:

r) BuOip meroay popmyBaHHs BUDIPKH.

2. YacTHuHa reHepalibHOI CYKYIHOCTI, BialOpaHa jJ1s JOC11-
YKEHHS 3 METOIO0 OTPUMAHHSI BUCHOBKIB MPO BIACTHBOCTI FeHEepanbHOT
CYKYITHOCTI, — I1€:

a) 3MIHHA,

0) CIOCTEPEIKEHHS;

B) BUOIpKa;

'} napameTp.

3. YucrnoBi XapakKTEepUCTHKH TeHEePATbHOT CYKYTIHOCTI — TI€e:
a) O3HaKW;

0) mapameTpy;

B) 4aCTOTA;

r) BUOIpKa.
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4. Ha3BiTh BUOIPKY, B SIKII HYMEPYETHCS KOKHHH WICH TeHEPaslhb-

HOI CYKYNHOCTI 1 BIAOUPAETHCS i-Uil HOMED:

a) CUCTEMAaTHYHA;
0) npocrTa;

B) KJIaCTepHa;

T) cTpaTuikoBaHa.

5. Ha3Bitb BUOIpKy, B 4Kil CYKYNHICTb Ha MEPLIOMY €Tami po3-

IOALIIE€THCA HA MIATPYIH, HI0 HE MIEPETHHAIOTECA MK c00010, a IMOTIM
3 IUX TPy GOPMYETHCS BUIATKOBa BUOIpKa:

a) eMIIIpUYHA,

0) KmacTepHa;

B) cTpaTU(IKOBaAHA;
I') CHCTEMATH4Ha.

6. Ha3BiTh JIB1 BeTUYHUHU, IO 3aJal0THCS B MIPOIEC] CTATUCTUY-

HOT'O aHAII3Y:

a) TOYHICTH OLIIHIOBAHHSA, LIIICHICTH IH(pOpMauii;
0) WMOBIPHICTb, 3 KOK) XAPAKTEPU3YETLCS PE3YJIbTAT, TOUHICTD

OLIIHIOBAHH;

B) HMOBIPHICTH, HOBHOTA 1H(pOpMAIii;
T') TOYHICTH Ta ITOBHOTa 1H(OpMAIIii.

7. Ha3BITb NOKa3HMK, KU NOKA3y€E, HA CKINbKU BUOIPKOBE ce-

pPEAHE BIPIZHAETBCS BIA CEPEAHLOrO réHepasibLHOT CYKYMHOCTI:

a) AUCIepcid;

0) KOpeIsis;

B) CTaHJapTHA TOXUOKA;
T) perpecis.

8. HaseiTe MeTon, sikuii nepeadavae OMUTYBAHHS LLUIIXOM NeE-

PEIaBAHHS aHKET Y MEXAX IPYIIU:
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a) METO/1 «CHIKHOIO KOMY»;

0) METOJI «MO3KOBOTO TITYPMY»;
B) AHKCTYBAHHS,

T) METOJl €KCTIEPTHUX OIIHOK.



9. HaspiTe BUJ BUOIpKH, gKkuil TTepeadauae BKIHOUYSHHS B KOJIO
PECHOHAEHTA NEPLLOTO 3yCTPIHHOIO:

a) cTpatuiKOBaHA;

0) npocTa;

B) EMIIIPUYHA,;

')} KJIacTEPHA.,

10. IloKka3HMKOM PENPE3EHTATUBHOCTI €:
a) JOBIpUMI IHTEPBAJ,

0) cTaHnapTHa MOXKUOKa;

B) KOPEJSIIis;

T} IeTepMiHaLIis.

11. Aki ouiHKY 3HAYEHb IOXHUOKH € NONYCTUMUMMU:
a) 30 %;

0) OinbIne 50 %,;

B) MeHIIIE 5 %;

ry 75 %.

12. TBepmKeHHAM AKOI TeOpeMu BUCTynae Take: «Cepe/lHe 3Ha-
4eHHs YCI1X BUOIPKOBUX CEPEAHIX € Cepe/THIM 3HAUSHHSIM TeHEepalbHOl
CYKYITHOCTI»:

a) eHTpalibHa TpaHUYHA TEOpeMa;

0) OCHOBHA TEOpEMA CYKYNHOCTI;

B) LIGHTpa/NbHA TEOPEMA I'€HEPATBHOT CYKYTHOCTI;

I'} OCHOBHA I'E€HEpalibHa TEopemMa.

13. Ha3piTh HOMHIIKH, SIKI BUHHKAIOTE I1JT 9aC BUOIPKOBOTO CIIOC-
TEPEIKCHHS YE€PE3 HECYIUITBHICTh PEECTPALllT JAHUX 1 TOPYIICHHS IIPHH-
IIUTIB BUMTAAKOBOCTI BIAGOPY:

a) pernpe3eHTATHBHOCTI;

0) BUMIAJIKOBI;

B) CUCTEMATHUHI;

I')} peecTparltii.
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PO3ILI 2
OCHOBHU CTATUCTUYHOT' O
AHAJI3Y JIAHUX

2.1. BizyaibHe npejacTaBjieHHs pO3No/ijiB

BizyanbHe npencTaBieHHs PE3yIbTATIB A€ MOKIHUBICTh BIJIIMOBIC-
TH Ha TaK1 3alUTAHHSA:

1. fIx1 3Ha4eHHS TUIIOBI /1A HOTO HAbopy AaHuX?

2. SIx BUPI3HSIIOTHCS M1k C000107

3.Yu CKOHITCHTPOBAHI JAaHl OIS AKOT0Ch THIIOBOTO 3HAUCHHA?

4. Sxuit xapakTep Mae g KOHIICHTpatliga AaHuxX?

5.Un onHakoBHWH XapakTep 3aTyXaHHS JUTS MaJWX | BEJTMKUX 3Ha-
YEH?

6.9 € B 11bOMy HaBOP1 Take 3HAUCHHS, IKE 3HAYHO BIZIPI3HAETHCH
BIJT IHLITWX, 10 TTOTpeOye crenianbHol 00poOKn?

7.Um MOKHA 3a3HAYHUTH, TIO0 L€ B LIJIOMY OAHOPIAHUI Habip 4H
BUPA3HO BUALISETLCA HASIBHICTH rpyn?

Pi3H1 3Ha4Y€HHSA BJIACTHUBOCTI (BUIIAAKOBOI BEJIMHYUHU X) HA3HU-
BalOTh BapiaHTAMH ([I0O3HAYAIOTH iX YEPE3 X).

ITepimii KpoK /10 OCMUCICHHS CTATUCTUYHOTO MATEplany — II€
HOro BOOPSAAKYBAHHS, PO3MILICHHS BapiaHTA y NOPSAKY 3POCTAHHS
(cnaaanys), ToOTO paHKHPYBAHHSL.

A€ A/1s1 BUBYEHHS 3HAYHOT KIJIbKOCTI JAHUX LBOro 3amano. Tomy
pO30KMBalOTH BapiaHTH HA OKpPEMi 1HTEpBaIU, TOOTO NPOBOJATHL IXHE
IpyIyBaHHS.

KinbkicTh 1HTEPBAIIB # BapTO OpaTU HE JOCUTH BEJIMKHM, 1100
IiCJIs TPYIyBaHHS pAaJl HE OYB IPOMI3AKUM 1 HE 30BCIM MaJlUM, 1100 HE
BTPATUTH OCOOJMBOCTEH PO3MOALTY 1[1€1 BIaCTUBOCTI.

Bianosigno g0 ¢opmyan Crepazkeca KUIBKICT, 1HTEPBAIIB
m=1+33221gn, a sernunna inreppany (iHTerpajbHa pisHULA,

ONTMpUHA IHTepBaIy):
b= Xox ~ Ximn ’
1+3,3221gn
IC Xmax — Xmin — PISHHIY MUK HAHOUIBIINM 1 HAUMCHIIIMM 3HAYCHHAM
BIIACTHBOCTI.
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Yucna, skl MOKa3yo0Th, CKUTBKH pa3iB 3yCTPIYaOTHCS BapIaHTH 3
LUbOI0 IHTEPBay, HA3UBAIOTHCA YACTOTAMH ([103HAYAKOTHCS #;), 4 Bi/-
HOTIIEHHS iX J0 3araIbHOT KIJTBKOCTI CTTOCTEPEIKCHD — 4aCTOCTAMHE 200

- n
BIZIHOCHUMH YACTOTAMHM, TOOTO ¥/, = —.
n

YacToTH 1 4acTOCT1 HA3UBAIOTH BATAMU.
Cyma BITHOCHHX YacCTOT JIOPIBHIOE OJIMHMIII,

Vi H , n+u,+...+n,
W AW, +. +W, =—+-2+ +-+ =12 .
n ) H il

=1,

CykyIHICTh 3HAYEHB BIACTUBOCTI, 3alMCAHUX Y TOPSAKY 3pOcC-
TaHHS Ha3UBAKOTh BAPIaAiHHHUM PS/I0M.

CTAaTHCTHYHHM PO31OAIJIOM BHOIPKA HA3WBAETLCA TICPEITIK Ba-
PIaHTIB, WO CHOCTEPIralOThCS, PO3MILICHUX Y NOPAAKY 3POCTAaHHS Ta
BIAIOBIIHUX IM 4acTOT;, BIAHOCHUX 4aCTOT.

[1in vwac BUBUCHHA BapialliiHUX PsAIB MOPSI 3 HOHATTSAM YacTOTH

fd e

BUKOPUCTOBYETHCS IIOHATTA HAKOMTUUEHOT 4acTOTH ( #,°"), 4Ka TIOKa3ye,

CKUIBKH CIIOCTEPIraNoch BapilaHTIB 3HAYCHHAM BJIACTUBOCTI, MEHILMX X,

. . HUK . . .
Bl,JIHOH_IeHH}»I HaKOIIUYCHO1 4aCTOTH #; JO 34raJIbHO1 K1JIBKOCTI

. HaK
CIIOCTCPEIKCHD # HASHBACTLC] HAKOIIHYCHOK YaCTICTHO M/; .

Haxonu4eni vactoTu (9actocTi) nepebyBaloTh 11 KOKHOTO 1H-
TepBay TOCIIOBHO JIOJABaHHAM YacTOT (4acTOCTEH) yCixX molepea-
HiX IHTEPBAJIB, BKJIIOUAOYU LISH,

Tpuxaaa. Pesyabratn 20 cnoctepexeHb HAA KIJBKICHOI Bjac-
TUBICTKO T€HEPANILHOT CYKYIIHOCTI 3anucani B Tabnuui 2.1.

Tabmumg 2.1
Buxiaui aani
X 2 6 10 12 14
n, 1 5 7 3 4

n = 1+5+7+3+4=20 — 06’ em BUOIPKH, BIIHOCHI HACTOTH:
1 5 7 3 4
Wy=—; W, =—; W,=—; W,=—; = —
17 20 27 20 3 7 20 47207775

T 20
(Tabmn. 2.2).
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Tabnuis 2.2
ITpomixkHi po3paxyHKH

X, 2 6 10 12 14
n, 1 £l 7 3 4
20 20 20 20 20

JIns 3amaHHs BapialliifHOTO Psly JOCTATHBO BKA3aTH BAPIAHTH 1
BIJIMTOBIAHI M 4aCTOTH (4ACTOCT!) a0 HAKOTTUUCHI YacTOTH (4aCcTOCTI).

Bapiauiiiamii psig Ha3suBaeTbCA OUCKPETHUM, SAKIIO Oyab-fKi
AOro BaplaHTH BIAPI3HAKOTLCS HA CTAly BEJIMUMHY, 1| HENEPEPBHUM (1H-
TEpBaJILHUM), SKIO BaplaHTH MOXKYTh BIAPI3HATHCH OJTHA B1JT OJHOI Ha
K 3aBrOJTHO My BEIHUNHY.

Hexait HeB1IOMO CTaTHCTHYHUHN PO3MOALT KUTBKICHOT BIACTHBOC-
T1 X. BBeZieMo 1o3HaueHHA: #; — KUIBKICTh CIIOCTEPEKEHB, M1 9ac SIKUX
CIIOCTEpITaTHCA 3HAUSHHA BIACTUBOCTI X MEHIIIE X; # — 3arajibHa Killb-
KICTh CIIOCTEPEIKEHb.

Binnocna wactoTa ny/n € QyHKIS BT X, TOOTO y pa3i 3MIHH X 3Mi-
HIOETHCS 1 pyHKUI. OCKUIbKY sl PYHKUIS OTPUMaHA AOCTIAHUM LA~
XOM, TO 11 HA3UBAKOTh EMIIIPUYHOID.

Emnipuunow ¢yukuico posnoainy (GbyHKIIEO pO3NOAUTY BU-
OipkH) Ha3uBalOThL (PYHKIIKD F¥(X), sska BU3HAYAE JUIS KOXXHOTO 3Ha-
YeHHS. X BITHOCHY 4YacTOTY TOTO, IO BJIACTHUBICTH (BHITAJKOBa BEIH-

o MK
1,

yuHa X) OpUIUME 3HAYEHHSA, MEHUIE 33/JaHOro X. F (X)——;
n

F'(x)=W(X <x)= W

Ha Bigminy Bia emnipuuHoi pyHKuii posnoainy F*(x), iHTerpa-
AbHY QYHKUIO po3noalny F(x) HA3UBAIOTb TEOPETHYHOK PYHKUIEH
po3noainy.

BiaAMIHHICTE MK EMIIPUYHOK Ta TCOPETUUYHOK QYHKIIAMHU PO3-
MOALTY 3aKJIagaeThCcsa B TOMY, IO TeopeTnuHa ¢pyHKIS F(X) BU3Ha4dae
JUTst 3HAUCHHS X MMOBIPHICT oAl X < x, a eMIipuIHa (yHKIIIS BU3HA-
yae BIHOCHY YAcTOTY II€T % MOJiT, AKa JopiBHIOE F¥(x),
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BaactusocTi eMnipuunol GyHKIIii:

1) 3HauyeHHs eMnipu4HOi (HyHKLUIT HanexaTh BLAPI3KY [0; 1];

2} F*(x)—HecnagHa QyHKIIA,

3} 9KmMO X; — HAMMEHIIIC 3HAUCHHS BJIACTHBOCTI, SIKa CTIOCTEpIra-
€ThCs, a X, — Halbinpme, To F*(x;) = 0 mpu X <x, 1 F'(x,)=1 npu
x> X,

Jost rpadiuHoro 300paskeHHs BaplallifHUX PAJIiB HANYACTIIIE BH-
KOPHUCTOBYIOTH IOJITOH, TICTOTPaMy, KYMYJIATUBHY KPUBY.

3HaueHHS BaplaHT Ta 4acTOT a00 BIJHOCHUX YAaCTOT MOXHA PO3T-
JAaTH K KOOPINHATH TOYOK.,

My (xq, 1), Ma(xgmz), oy My (o, )
abo

I‘Jl(xl'!”/l)'J M?(xEBWE)’ T Mm(‘x me)

Hr?

TTosTiroHOM 9acTOT HA3WBAIOTH JTAMAHY, BIAPI3KU AKOT 3’ €AHY-
10Th TOukn(x{, 1), (X5, N3), ..., (Xpm Ny).

IloJ1iroHOM BiJHOCHHX YacCTOT HA3UBAIOTH JIAMAHY, BIAPI3KH
K01 3" e MHYIOTh TOUKH(X,, W;), (xo, W), ..., (x;, Wiy).

[Tomiron 4acToT Ta YaCTOCTEH € aHAJIOTOM MIIBHOCT] HMOBIpHO-
crei. s moOymoBU MONITOHY YacTOT Ha OCl abCHUC BIAKIAAAIOTh
BapiaHTU X; O3HaKWH X, a Ha OCl OpjJAMHAT — BIJAMNOBIAHI IM 4aCTOTHU.
YTBOpEHI TOUKH 3’ €THYIOTh BIIPI3KAMU MPIMUX 1 OICPKYIOTh TOJIITOH
qacTOT. ITomroH, sk MpaBWIo, CIYTYE I 300pakeHHS TUCKPETHOTO
BapiauiiiHOTO psay.

Ipuxkaaa. Y pesyiabraTi BUOIPKM OJep:Kald Takl O3HAKU:
—=3;2;—1;-3; 5, -3 (taba. 2.3). [1Io6yayBaTy NOJIrOH YacTOT 1€l BUGIPKI
(puc. 2.1).

Tabmumg 2.3

Buxiaui gaui
X -3 —1 2
7 3 1 2 1

BaxugicTs emmipudHol (PyHKIIT po300aALTY BUOIPKH B TOMY, IO
BOHA CIYTYE IS OIIHKY TEOPETUUHOT (PYHKIIIT pO3ITOALTY TeHepalbHO1
CYKYMHOCTI,

29



IMpuxnan. [ToGynyeaTu emnipuuHy GpyHKINIO 32 TAaHUMH BUOIPKU
(Tabn. 2.4).

Puc. 2.1. [Toairon 4acror BUGIPKOBOIo 00CTCKCHHA

Tabmug 2.4
Buxinaui gaui
3HA4CHHSI BIACTUROCT], 1K CLIOCTCPLIAETHCS 2 6 10
YacToTu 3HAYEHb. K]l COOCTEPITalOThes 12 18 30
06’em BuGipku 12 + 18 + 30 = 60 = n.
Haiimenwe 31 3HaueHs 2, rtomy F*(2) =0,
x <6, a came x = 2 cnocTtepiranocs 12 pas, Tomy F*(6)= % =0.2.
3nauenHs x = 10 cmoctepiranoce 12 + 18 = 30 pasie, Tomy
. 30
F(10)="-=0,5.
60

Ockinsku x > 10 HaiGimbme 3i sHauess, To F{x>10)=1
(puc. 2.2).
0, npu x<2;

( ) 0,2, npu 2<x<6;
Frlx)=+
0,5, npu 6 <x<10;

1, npu x>10.

30



A 4

¥

0 2 6 10 X
Puc. 2.2, EMnipuyna ¢gyHkuis BudipkoBoro ob6cre:xxeHnsa

l'icTorpaMoro 4acToT Ha3UBalOTh CTYIIHYATY PIrypy, siKa cKia-
NA€ThCS 3 TPAMOKYTHUKIB, OCHOBAMH SIKUX € YACTKOBI IHTEPBAIN Bapi-

AHT JOBXKHMHOK /1= X, —X, ,, a BUCOTH JOPIBHIOIOTH (1, /h) dacToTam
a6o wacroctsm 7, (W, ) inTepramme. Iicrorpama — 11¢ CTOBITUUKOBA J1a-

rpama 4acToT, a He JaHux!

Axino 3’€IHATH Cepe/IMHA BEPXHIX OCHOB MPSMOKYTHHKIB Bi/Ipi3-
KaMH TPAMOT, TO MOKHA OTPUMATH MOJITOH TOTO XK PO3IMOILTY.

ITno1a IPSIMOKYTHUKIB TCTOTPaMU YacTOT TOPIBHIOE 00’ €MY BH-
OipKu, a naonia ricrorpaMu 4acTocTel — oanHuLi. I'icrorpama cnyrye
TUIBKH JJ151 300pKEHHs IHTEPBAIbHUX BaplalliiHUX PsIIB.

151 no0yA0BU IICTOrPaMy 4acTOT NPOMIKOK BAPIAHT [Xniin, Xmax]»
TOOTO BLJ HAHMEHIIOIO 3HAYEHHS Xmin IO Xmar , AUIAMO Ha JeK1JIbKa
BIJIPI3KIB OAHAKOBOT JOBXKUHHU /. TIOTIM BIIpaXxoBYeEMO CyMy JacTOT
THUX 3HAYCHBb BapiaHT O3HAKM X, SKI HAJISKATh KOXKHOMY 3 OJCpKaHHX
BIJPI3KIB.

Akuio B A-My BiAPI3KY KUIBKICTh BapiaHTIB, 1O CHOCTEPIrAIU 3
ypaxyBaHHAM iX 4acTOT, JOPIBHIOE #; , TO OYJYIOTh NPSIMOKYTHUK [/,
OCHOBOIO IKOT'0 Oy/e A-Ui BIJIPI30K JOBXKUHOIO £ , a BUCOTOIO — #i/h1.

Ipukaag, Matoun po3moain o3HakM A BUOIpkK (Tabm. 2.5),
noOyIyBaTH TICTOTpaMy 4acTOT IILOTO po3noALry (puc. 2.3).
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Buxigni mawni

Taomurg 2.5

Xk -2 1 2 3 5 7
i 4 7 8 2 1
_ 9
win =725 X =7 X s X | =9 omummmme; = 1°25
(Tadn. 2.6).
Tabmug 2.6
IloMiskHI po3paxyHKH
Biapizku 1oBxUHI [-2;0,25] | [0,25;2,5] | [2.,5;4,75] [4,75; 7]
h=225
KiubkicTs 3Ha4CHD 1 9 15 6 9
Li7EHICTh YaCTOTH 4 20 8 4
ni/'h 3 3 3
nk F 3
"
20
R
e P S
9 _____________________
-2 0.25 25 4,75 7

Puc. 2.3. T'ictorpama BHOIpKOBOI0o 00CTEKEHHS

Ilpuxkaaa. HeobxinqHO BUBYUTH 3MIHY MPOAYKTHBHOCTI Ha OJ-
HOT'O POOITHHUKA MEXaHIYHOTO 1IeXYy B 3BITHOMY POIll HOPIBHSIHO 3 IIO-
nepeadiM. OTpuMano Taki AaHl npo posnoaur 100 poGounx 1exa 3a
MPOAYKTHBHICTIO B 3BITHOMY potli (Y ITPOLCHTAX 0 MOTICPEIAHBOTO),

97.8;97,0; 101,7; 132,5;... ;142,0;104.,2; 141; 122,1.
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Po3r’si3annd. PamxnupyeMo BapianTH:
Xmin= 97,05 97,2;...; Xmax = 142,0; n=100.
Xmax — Xmin 142 — 97 45
 143,322lgn 1+43,322-2 7,644
3a no4aTroK MOEepworo PEKOMEHAYHOTb OpaTH  BEJUYMHY
Xnouw™ Xmin _15(:97 - 3294 ( %)

3rpynoBaHyl psaa OpeacTaBUMO y BUIAAl Tabauui 2.7,

=589 %; k =6 %.

Tabnuns 2.7
IIpomizkHi po3paxyHKH NPOAYKTHBHOCTI npaui 0AHOro
POOITHUKA MEXaHIYHOIO Lexy

Ne | IIpoayvkTue- | YactoTa YacricTh Hakomnu- Hakonu-
3n HICTB ¥ (KiTBbKICTH (xos YeHa yeHa
IBITHOMY podiTHH- podiTHH- 4aCTOTA YacTicTh
poui B KiB) KiB) n s _ '
OPOHEeHTaX f, — f .
10 nonepen- "o
HBOTO X
L. 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
5. 118124 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. 136142 2 0,02 100 1,00
D 100 1

BapiauidHuii psj € CTaTUCTUMHUM aHANOroM (peasisaiieo) pos-
NOJLTY BIACTUBOCTI { BUIAAKOBOI BeIMuMHU X). Y 1IbOMY CEHCI1 ITOJIITOH
(ricrorpamMa) aHaJIOTIYHUM KPHUBIH pO3MOALTY, a eMIipuyHa (yHKINSA
po3noainy — GyHkUIT pO3N0AITY BUNAAKOBOT BeUUMHH (puc. 2.4),

KyMyJIAATHBHOI0O KPHBOI HAa3MBAETHCA KPHBAa HAKOIIMUSHUX
qacToT (uactocteit) (puc. 2.5).
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Puc. 2.4. T'icrorpama npoaAyKTHBHOCTI nmpami ogHOro podir-
HUKA MEXAHIYHOTO HEeXY

JIIIsL THCKPETHOTO PSAY KaMylIsiTa Ma€e BUTIIS JJaMaHoOi, sKa 3°€]I-
HY€ TOUKH {x; n/") abo (x, W/ "), i=1,2,.... m.

Me=1199

¥

T I I

124 136
Puc. 2.5. Biszyaqizania KyMyJsiTHBHOI 4aCTOTH

JInst iHTEpBaNnbHOrO BapiaulHHOrO PSAY JamMaHa NOUYMHAETHCH 3
TOYKH, abcuuca IKoi JOPIBHIOE IIOUATKY IEPIIOro 1HTEpPBANy, a OpIu-
HaTa — HAKOMUYCHIM 4acToTi (4acTocTi), AKa JOPIBHIOE HYIO. lHHIN
TOYKH ITI€1 JJaMaHO1 BIATIOBIAAIOTH KiHISIM 1HTEPBAIR.
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OCHORHOI METOI pO3pOOKH IPOrpaMHOro npoaykty SPSS e 00-
poOKa BEIMKHX MAacHBIB JaHUX, OTPUMAHUX Yy MPOLECI MPOBEACHHS
aHKeTyBaHHS. Y TaOJIUIN HaBeASHUM MPHKIA] 3aCTOCYBAHHS 4acTOT y
PISHHUX IIKaJlax BUMIPIOBaHHA (Tadu. 2.8).

Tabmuus 2.8
Buan mkan
HominaabHa mkana \ Ilopaakosa mxana | InTepBanbLHa mKaaa
3HaueHHS 3MIHHOT
Pcrion npoxuBaHHA B OI1iHKa ChOTOIHI Bikora mkana
Yxpaiui MATepPIaTbHOTO CTAHY
CIM’{
Kareropis | Yacrora | Kareropis | Yacrora | Kareropis Yacrora
Hentp 622 ,I[ocqu, g 18-29 368
rapHui
I[liBneHs 302 ["apunii 100 30-39 342
Cxi 386 Ccepeuniii 706 4049 301
3axing 491 [Toranuii 706 50-59 307
X X 3H::]HHOU 224 60 n cra- 430
MTOTAHWH pre
X X He moxy 57 X X
BIITOBICTH

3BIJICH MOXKHA HAJJATH XapaKTePUCTUKY BUIAM TITKAIT;

— HOMIHQJIbHA 3aCTOCOBYETbCA [J5 BUMIPIOBAHHS SIKICHMX
O3HaK 00’exTa JocaiiKeHHs. s NpoBEAEHHS PO3PAXyHKIB KOXHIH
BJIACTUBOCT] O3HAKHU HaJA€THLCA BIANOBIAHUNA KOA, SIKUMHI JO3BOJIAE Bij-
PI3HSITH OJHE 3HAUYCHHA BI1JI 1HIITOTO;

— TIOPSIAKOBA 3aCTOCOBYETHCS JIJIA OITIHKH BJIACTUBOCTEH O3Ha-
KH, TII0 MICTUTHCS Ha PI3HUX PIBHAX BIAHOCHO OJIMH ogHOTO. Jns mpo-
BEACHHS PO3PAXYHKIB KOAYBAHHS NPOBOJHUTHLCS 32 MIPOKD 3POCTAHHS
abo cranaHHs BNACTUBOCTEN,

— HTEpBaJbHA J03BOJISIE IIPOPAHKYBATH BUMIPHOBAJbHY BJacC-
TUBICTL 1 BU3HAYUMUTH, HA CKUILKH OJWHHIL OlIbIIE YU MEHIIE Mic-
TUTHCA B PI3HUX 00’ €KTax.

Ipukaan. [ToOynoBaHMil pO3NORUT BIATIOUUBAKOYNX Ha MOpPI 3a
KIJILKICTIO AHIB (X) (puc. 2.6).
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Puc. 2.6. Po3nogin BiAmouMBaW4YHMX HA MOPi 32 KiJAbKIiCTIO

THIB

Bucrogok: po3noni Mae Ha3By «ABOropOuil BepOaony, noTpio-
HO po30uTH gaHl Ha 1Bl rpynu (1 rpyma —Bia 2 go 13, 2 rpyna — Bix 14
70 25 MHIB) 1 aHATI3YBATH iX OKPEMO.

BizyanbHe npeacTaRIeHHS po3noAiny 3a aonoMorow SPSS nae
MOYKTUBICTE OTPUMATH MPO HBOTO SIKICHY 1H(GOPMAIIITO.

Ipuriaaa. [lobynoBaHuii po3noaia peCnOHASHTIB 33 KUIbKICTIO
0c10, mpoxKUBa4UX pa3om (x) (puc. 2.7).

500 0

§00.0

400 .10

Yacrora

300,04

o
] |

~ -

oo T
oo

T
210

T
400

B.00

T
8.00

T
10,00

= HopMmaNbHoo

Cpepmee = 2 9027
CTAMEBDTHOS OTENGHEHIE
=] 2

N =1.593

Puc. 2.7. Po3noaii pecnoHeHTIB 3a KiJabKicTIO 0¢if, ki mpo-

JKUBAIOTH Pa3oM
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Bucuosoxk: 3 oniutanux | 593 pecnoHACHTIB Y CEPESIHBLOMY TIPO-
kuBae 3 ocodu. Hailbinblie 3 onMTaHuX MalOTh 2 YJICHIB POAMHH, HAK-
MeHIie — 8. [IpucyTHiN HOpMATBHUN PO3TOA1UI 3 HE3HAUHOK MPaBOCTO-
POHHBOIO ACUMETPIEIO.

2.2. IToKa3HUKH LHEHTPY PO3Moaiay

Cepenne 3HaueHHsd (mean) — piBHE CYMi BCIX 3HAYCHBL PO3IMO-
ATy, TOAINeHE Ha TXHIO KIJTBKICTb.

BubipkoBe cepeaHe HaA3MBAETHCS cepeaHiM apupMeTHIHUM BUOIp-
KH, TOOTO CyMa BCiX 3HAYEHb BHOIPKH, MOJIJIeHA Ha 11 KUIbKICTh:

RpILY

n

s

e > x, — CyMa BCIX 3Ha9€Hb BHOIPKH, 1 — 00’ €M BHOIpKH.

Mony 1 MeiaHy Ha3UBAIOTE CTPYKTYPHUMH (ITOPSIAKOBUMU) CE-
PEaHIMHU,

Meoiana — 3Ha4€HHA 03HAKH, AKE MICTUTHLCA NOCCPEANHI BIIOPSI/I-
KOBAHOI'0 L1010 3POCTAHHS BAPIALIMHOIO pAay. 3HAUCHH ME1aHy 115
IHTEPBAJBLHOIO BapiaUlHOrO PsAly; L€ BApIAHTA, AKA MPUNAJAE HA
Cepe/INHY YHOPSIIKOBAHOTO PAJTY PO3MOALY 1 AITUTE HOTO Ha /ABI piBHI
33 00CATOM YaCcTHHH, O0IHCIIOITE 3a (GOPMYIOL0;

0.55.f,-5, |
M =x +h —

R,

ne M, —Meniana; xo— HIDKHSL MEXKa MEJIIaHHOTO IHTEpBay; i — MUpUHA

| — KyMyJISTHBHA Ya-

MeJliaHHor0 iHTepBany; )./ — Cyma 9acToT; §,
JmeT
CTOTa TIepeAMEliaHHOTO iHTEPBANY; f,. — YacTOTa MeIiaHHOTO iHTep-
BaNy.
Jls BM3HAYEHHS MeJiaHH BUKOPHCTOBYIOTH KyMYJIATHBHI dac-

TOTU a00 YaCTKU,
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VY auckpeTHOMY pAl MEIIaHOTO Oy/Ie 3HAUCHHS 03HAKH, IS SIKO1
KyMYJISITUBHA 4acTOTa (CyMa HAarpoOMaJ KEHUX 4acTOT) AOPIBHIOE abo
[IEPEBUIIY€E MOJOBUHY CYMH BCIX YacTOT.

Mooa — 3HaveHHA 03HAKH, IO HANOLIBII YacTO 3yCTPidaeThes y
pAl pO3MOUTY; HaUMOIMUpPEHIllle 3HAaUCHHA 03HaKH, TOOTO BapiaHTa,
SKUW Yy paJil pO3NOIUTY Mae HAaWOUIBITY HacTOTY, PO3PAXOBYEThCA 32
TaKO POPMYIIOI0;

foo =S
M,=x,+h +— — f"_l >
(.fmo - .fmo—l )+ (,fmo - .fm0+l )
e Mp — wMojaa; xp — HWKHS MEKa MOJAIBHOTO IHTEPBAIY;

f - i g1 > f mg+1 — JACTOTH (BIOHOCHI YaCTOTH) MOAAILHOIO, IEPEIMO-

JATbHOTO, MICISIMOIATRLHOTO IHTEPBAIIB, BIATIOBIAHO; 4 — JOBKUHA 1H-
TepBany. Y AHCKPETHOMY psill pO3NOAUTY MOAAJbHE 3HAYEHHS
O3HAKU 3HAXOJATh BI3yalbHO 33 HAHOWIBIIOW YaCTOTOK (HACTKOI0).

3anexKHO BiJ BUAY JAHUX MOXHA PO3paxyBaTu Takl UEHTPH PO3-
moALIB (Tadim. 2.9).

Tabnuus 2.9
3acTocyBaHHSI BUMIpPiB OCHOBHOI TCHACHUII 32 BUAAMH 3MIHHHX

Tuiiose 3naucHus | Hominanusni gani | [opsiakosi nani | InrepBaibHi jaHl
Mopa ° o o
Megaiana ® ®
Cepeane °

JInst aHanmizy 3aKOHOMIPHOCTEH PO3MOALTY BUKOPUCTOBYIOTH Ta-
KOX KBAHTWJII, A€M TOLIO.

Ilpuxaaa. [IposeaeHo po3noaLT NANPUEMCTB 3a PIBHEM BUTpaT
Ha pexiamy (Tadi. 2.10):
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Tabmuus 2.10
ITpoMixkHI po3paxyHKH BUTPAT IIANPHEMCTB

[Cpynu nignpuemere 3a | Kiabkicts | Cepennna KymyasTus-
pO3MipoM BHTpAT, THC. nixnpu- inTep- x.f Ha JacTKa,
rpH €MCTB, f, | Bay, X/ S,
1o 5 17 4 68 17
5-7 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 6inpIie 7 16 112 200
Pasom 200 X 1 800 X

x=1800/200=9 TuC. TPH y CepeNHBOMY OJHE IIiAIMPHEMCTBO
BATpAYAE Ha PeKIaMy.

Hai6inbuty yactoty mae intepsan 7-9, f, =51, wupuna inrep-
Baly 2, HIXKHA MeXa X, =7, IepeamojanbHa yactora f, =39, mic-
=42,

51-39

(51-39)+(51-42

(HAOUIBIN MOIMMPEHUM PIReHB BUTpAT cepel MJANPUEMCTR Ha
peKIaMy CTaHOBHUTH &,1 THC. TpH).

NAMOJANbHA 4ACTOTA

g+l

M,=7+2-

)= 8,1 Tuc. rpH

IMosntouna obesry cykymsocti 0,5 f, =0,5-200=100 npumna-
1

fa€ Ha IHTepBan 7-9 3 4acToroto f, =31, KyMynsTHBHA 9acTOTa Tepe
MeJIIaHHOrO 1HTepBany S, | =56, ToAl (0JOBHHA NIANPHEMCTB BUTPA-

qae 10 8,7 TUC. TPH, 1HII MEHIIIE HiX 8,7 THC. TPH)

100-56
M =7+2 —=87
¢ 51 TUC. IPH.

Aximo HAMOITBITY YacTOTY MAalOThL JIBA 3HAYCHHS 03HAKU, BUOIP-
KOBUM pO3MOILUT HA3UBAETHCA OIMOIATIBLHUM,
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2.3. XapaKkTepHCTHKA dialla3oHy po3nmoaiay

CepenHsi BeTMYMHA MOXE OYTH OJTHAKOBA y PI3HHX 3HAUCHHSX
(tabm. 2.11).

Tabnuus 2.11
Ipuxkaaau papianiiHux psiaie

TTokazHuk I I1 I
99 90 |
100 100 100
101 110 199
Cepenne 3HaUCHHSA 100 100 100

Bucnogox: yCi TpH psAIY MalOTh OJTHAKOBE CEpeIHE 3HAUCHHSL, TIPH
LOMY TEpIIuil psajg Mae HalMEHIIE BIIXWUIICHHS 3HAYCHB BIJ cepeji-
HeoTO (1), a TpeTIit HalbinbIe (99).

Bapiayia — ue MIHIUBICTD (KOJIUBAHHA) 1HAUBIIYAJIbHUX 3HAYECHD
O3HAKU CYKYNHOCT1, TOOTO BUMIPIHOBAHHS CTYIICHS KOJIMBAHHA O3HAKH.

Xapaxkmepucmuku eapiayii: 1THTCHCUBHICTh CTPYKTYPHHX 3pY-
IMEeHb, IMITHHICTE B3A€EMO3B’ 3KIB COITIaTbHO-CKOHOMITHNX SBHIIY, TOY-
HICTh PE3yNBTATIB BUOIPKOBOTO OOCTEKEHHS.

J11si BUMIPIOBaHHS Bapialii BUKOPUCTOBYIOTh aDCOIOTHI Ta Bia-
HOCHI MOKAa3HUKMY Bapiauii:

— abCoNIOTHI MOKAa3HUKU: PO3Max Bapiallli, cepeaHe JiHIHE Ta
cepeHe KRaapaTAUHe BIAXIICHHS, JUCTISPCI;

— BIJTHOCHUMH MOKa3HWUKAMU Bapiamii € KOe(ImeHT OCIMIISIT,
THIMHAN 1 KBaApaTUIHAI KOoe(pIIIIeHTH Bapiallii.

Posmax eapiauii (R ) — ue pisHuus Mixk MAKCUMAILHUM | MiHIMa-

JbHUM 3HAQYEHHSAM O3HAKH. R=x —x

X min *

Cepeone niniine gioxXuienHss — Cepe/HIN 3 MOYIIB BIIXUJICHD,
— JUTS FEHEPAJIBHOT CYKYITHOCTI!
Zx.f_x|'-f.f fo_x

/= ,a00 /= — He3BaKEHA CEPEIHs.

"

2/ "

1
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i X~ }|

— JIIsT BUOIPKU: =1t
n—1

Cmanoapmue sioxuienns (standard deviation) — kopinb KBagpa-
THHH 3 JUCIIEPCIi:
— JUISL TeHepallbHOT CYKYITHOCT]:

— HC3BAKCHA CCPCIHSA,

Aucnepcia — cepeiHiil KBaapat BiJIXUIICHb:
— ISl TEHEPaTbHOI CYKYITHOCTI:
" 1 . Lidd —32
Z(xj - x)‘-f; — ) Z(xj _x)
= =X —Xx abo 0 ="——;

2./, !
Z?(xj—f)z

n-1

o =

— 1 BUGIpKN: S2 =

Koeghiyicnm ocyunauit — xapakTepusye BIJHOCHY Bapilalliro
e M -a R
KpaiHIX 3HaY€Hb O3HAKH HABKOJO CEPEAHLOT: VR=;100 %o.

Koegpiyicnmu eapiauii:
— JHHIHUR — XapaKTePU3ye CIMBBIIHOMICHHS CepeAHBOTO JTIHIH-

. . PP
HOTO BIIXWJICHHS O3HAKH Ta ii CePeAHbOT BEITHYNHU; Vlzg -100 %s;

— Keaopamuunuil — XapakKTEPU3ye CIIBBIAHOIUCHHS CEPEIHBOTO
KBaJIpaTUIHOTO BIIXWJICHHS O3HAKH Ta il cCepeTHbO1 BEIIMYHHH:
v, =Z.100%.
X
Ouinka cTyrneHs papiarii;
V<15%—cnadxka, Vein 15 no 33 % —cepenns, V> 33 % cunbHa.
VY koMepuiiHIi AlSIbHOCTI XapaKTepU3ye PU3HK, IOKAa3ye, HACKI-

JBKH HCBHU3HAUCHOR € CHTyaHiﬂ.
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Ipukaax. BuzHauuTn KaHAMAATYpy 3a BIKOBOIO O3HAKOMO, AKa
MOJKE IIPETEHAYBATH Ha KEPIBHY [10caay B yHiBepcuTeTi. BikoBa wikana
JIMCHUX 3aBiAyBadiB Kadeap, ACKaHa 1 HOro 3aCTYNHHUKIB OJHOTO 13
dakyapTeTiB HABeASHA B Tabmui 2.12.

Tabomuig 2.12

BixkoBa nmxkaJja KepiBHOTO cKJIagy pakyabTeTy

-1
= = = =
S = Y, =X T (x_; B x) E & g2
£ 2 3 k 2 g
= = ==} g -
| 54 6,3 6.3 39,69 32 1 1
2 32 15,7 15,7 246,49 39 ] 2
3 43 47 4,7 22.09 42 2 4
4 39 8.7 8.7 75,69 43 1 5
5 45 2.7 2.7 7,29 45 2 7
6 42 57 5,7 32,49 54 1 8
7 42 5.7 5.7 32,49 61 1 9
8 45 2.7 2.7 7,29 74 1 10
9 74 26,3 26,3 691,69 X X X
10 61 133 13,3 176,89 X X X
Cepeanc 47,70 Veworo | 91,80 | 1332,10 x X X
IHAYCHHA

Minivym (minimum) — HalMEHIE 3HAYEHHS B pO3noAini (B Ha-
IOMY IPUKIaAL 32 poKu).

Makcumym (maximum) — HAaHOUIbILIE 3HAUCHHA B po3noau (y
HaIIOMY OpHUKIagil 74 poku).

Posmax Bapiamii: 74 — 32 = 42 pokn.

Cepenne niniitae BIIXWICHHS:

1]

i ij—p_c
[=- ‘:91’80:10,20.
n—1 10—1
Jucnepcis:
Zn:(x;‘_;c)?
S = = 133210 =148,01.

n—1 10-1
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CtaHIapTHE BIAXWICHHS:
S=~/8% = 14801=1217.
KoediienT ocrmmsmii: VR=% 100 %=% 100 %=88,05 %.

Koedimientn Bapiarii:

— JIHIAHHEA: 7 =i-100% _ 10,20 100% =21,38%
X >
., S 12,17
— KBajapaTUuHui: I, = 5-100 Y%= EE 100 %=25,51 %.

Meniana: 11omoBHHA 00CATY CYKYITHOCTI: O,Si j} =0,5-10=5,
1

npunagae Ha 3HAYCHHS 43 pokH (Y pa3i HEMapHOTO YKcaa psagy e Oyna
0 Memiana), aje Hall psja CKNIaAaeThes 3 MapHOTO YUCTa YieHIB (8),
TOMY obupaeTbhCH nBa cepeHi 3HAYEHHS BapIaHTU

43+45
M, =

&

=44 pokHu.

[IporHO3HE 3HAYEHHS CEPEAHLOTO BHU3HAYAEMO 32 JOIIOMOTQI0
AOBIPHUX IHTEPBAJIB:
t-ctatuctuka CtetoaeHTa ans WMosipHocti 95 % ta 10— 1 =9
CTYIIEHIB CBOOOU TOPIBHIOE 2,26:
S 12,17

E=t2_=226-""'=8698
Jn J10

x—E<u<x+E
47,7 —8,698 < 11 < 47,7+ 8,698
39 < <56,
BucHOBOK: cepefHid BIK KEPIBHOTO CKIIaay (pakyIbTeTy CTaHO-
BUTH 47,7 pOKIB, TIPH IHOMY KEpIBHY TIOCaAy OUOQIIOE 1 32-piaHuii Hay-
KOBO-NEAAroriMHUI nepcoHan (MiHIMaTbHE 3HAYEHHA) 1 74-piuHui
(MaxcumanbHe 3HaverHn). [Tocany moxe OOlHHATH MPETEHACHT Y Bill
39-56 pokie, AKKMM BiAnOBifgae KBatidikauiinuM BuMmoram. Maemo 0i-
MOJANTBHUU PO3TOI1I, HAUOUIBIN BXKUBAHUM BIK KEPIBHOTO CKIIaay 45 1
42 poxu. IlonmouHa kepiBHOTO cKiIany pakynasTeTy Mae Bik A0 44 poki
(Memiana), iHII — cTaprmi. Po3Max Bapiamii ¢cTaHoBUTE 42 poku. CepenHs

TUMOBA (CYKYIMHICTh OQHOPIAHA) Bapialis CTAHOBUThL 25,5 % (MeHlue
33 %).
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IMpuxaana. 3pobuTH NMPOTHO3 Y TEHEPATBHIN CYKYITHOCTI BUTpAT

NIANPHEMCTB Ta OLIHUTU pu3HKH (Tada. 2.13).
Tabdmumg 2.13

IIpomMixkHi po3paxyHKH BHTPAT MiANPHEMCTBA

Burparn, KinbkicTs = =i = e
THC. TPH, X; | MiANPUEMCTB, f; YT x‘ ] (x}. l) (xf. x) 1
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 1 848

CepezLHe 3HaAUYCHHA:
Yxf  4-17+6-:39+8-51+10-42+12-29+14-15+16-7

xf 200

e

EDIPEE Y
= ' Vo 2,53 e, TpH

Y f 200

1

, Z(xj _;)‘f; 1848
o= . = =924 TucC. I'PH,

S 200

L

= 9 THC. TpH,

X =

i(x}. B 1)2 f;
o= |1— =Jo? =924 =3,04 1y, pH.

2/
o 3,04

E=z2 19621 -042
Jn J200

x—E<u<x+E
9-042 < 1 <9+0,42
8,58< 11<9,42

V,=2-100 %="-100 %=33,8 %,
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] 2,53
V, = = 100 %=

BucHoBoOK: y HacTymHOMY Tiepio/il mporuos3ni Butpatu 200 mia-
IPUEMCTB CTAaHOBUTHUMYTH Bial 8,58 10 9,42 Tuc. rpu. Ilpu oMy € pu-
3UKH, 1110 BOHH OyIyTh OLIBIIMMU, TPUCYTHS CHJIbHA CTYIIHE Bapiariii
BIJTHOCHO cepeaHRbor0 (33,8 %).

-100 %=28,11 %.

2.4. Pi3HOBU/U TA XapaKTepUCTUKH (GOPM po3noaiIiB

3a popMOIO PO3NOAVISIOTECA HA OJIHO-, IBO- 1 OaraTOBEPLUMHHI.
HastBHiCTB JIBOX 1 6IIBIIIEC BEPIIHH CBIIUHTD PO HEOJHOPIIHICTD CYKYTI-
HOCTI, MOEJHAHHS Y Hil TPyl 3 PI3HAMH PIBHAMH O3HaKku. Posmoaiau
SIKICHO OJIHOPLTHUX CYKYITHOCTEHN, AK IIPABUIIO0, OJHOBEPIIHHHI.

Cepen 0AHOBEPIIIMHHUX PO3MOALTIB € CHMETPUYHI Ta aCUMETPU-
Hi (CKOIIEH1), TOCTPO- | TNIOCKOBEPIIHHHI,

Y CHMETPHUHOMY PO3MOALNL PIBHOBIAAANEHI BIJ LIEHTPA 3HA-
YeHHSI O3HAKHA MaloTh OJHAKOBI YaCTOTH, a B aCUMETPHIHOMY — Bep-
IITHA PO3NOALTY 3MilieHa. Hammpsam acumMeTpii IpoTHiIeKHIN HATIPSMY
3MIIIEHHS BEPITUHY, AKII0 BEpITHHA 3MIITIEHA IIBOPYY, TO I aCUMET-
pisi NPaBOCTOPOHHS, 1 HABMAKU. ACUMETPIsl BUHUKAE BHACIIA0K 00Me-
’KEHOI Bapiauii B ofHOMY Hamnpsimi ad0 3a YMOBM JOMIHYBAHHS NPH-
YUHHU PO3BUTKY, AKa BEIEC 0 3MILICHH UEHTpa po3noauty (puc. 2.8).

I 3 I 3 A

[IpaBocTOpOHHA Cumerpuunui JliBocTOpOHHA
acuMeTpis po3noain acuMeTpin
(«xBicT» TIpaROpyY) («XBIiCT» NBOPYH)
A, >0 A, =0 A, <0
x>M_ >M, x=M =M, x<M, <M,

Puc. 2.8. Bisyasgizanis nentpis posnoainy (noaarok b)
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Jia BimoOpakeHHs HaOIIDKEHOCT! (POPMH pO3TIOILTY 10 HOPMAaTh-
HOrO BUAY ICHY€ Bl OCHOBHI XapaKTEPUCTUKHU: aCUMETPis H eKCLEC.

Acumempia (skewness) — BITHOCHE BIIXWJICHHS, AK€ XapaKTePH-
3Y€ HAIPSM 1 MIpy CKOIIEHOCTI B CEPEJINHI PO3IIOJIUTY, TOOTO B SKUH
01K BIHOCHO CEPe/THLOT'O 3MIINEHI OUTBINICTh 3Ha4YeHEL po3noaury. Hy-
THOBE 3HAYEHHS aCUMETPIT BKa3y€ CUMETPHIHICTE PO3IMOIINY BIAHOCHO
CEpEeNHBOro 3HA4YCHHS. 1103UTHBHA acMMETpIa BKAa3ye HA 3ABUT PO3IIO-
aiay B OIK MEHILMX 3HA4YCHb, 4 HEraTUBHA — B 01K OLIbLIMX 3HAY€Hb. Y
OLIBIIOCT] BUMAAKIB 32 HOPMAIIbHUM IPUHMAETLCS PO3IMOJALUT 3 ACHMET-
pi€lo, sika MmoJisirae B Mexax Big —1 mo +1. Y gocmmkeHHsIX, o He IMo-
TpeOyIOTh BUCOKOTO PIBHI TOUHOCTI PE3YIbTAaTIB, HOPMAIILHIUM BBaXKa-
€THCH PO3TTOALN 3 ACUMETPIEI0, AKa 32 MOAYJIEM HE MepeBHIIYE 2.

Koedhivienm acumempii (3a TlipcoHoM) — cTaHAapTHE BIAXH-

4 X M,
aeHHsA: Ay =—,
)

Ipu |4, <0,25 — acumerpis cnabxa;

mpH 0,25 <|4,|<0,5 — ACUMETPIsl Cepe/iHs;

npu |4, > 0,5 — acumeTpist cuibHa.

Excyec — BinoOpakae CTyMiHb 30CEPEIKEHOCTI €AEMEHTIB CYKYII-
HOCTI HaBKOJIO IIEHTpa PO3MOALTY. SKIIO 3HAUeHHS eKcIleCy ONM3bKE
70 HyIsl, TO GopMa po3moniy OMHU3BEKa 10 HOpMalsHOTO. Po3paxo-
BYETHCA 32 (POPMYIIOI;

E.r = /"{4 I[e 4“4 = : "

o' 3/

Exciiec 6inpiiie 3 — rocTpOBEPITUHHNM, MeHINEe 3 — IIOCKOBEP-
ITHHHWH,

2.5. dumukoBa giarpama, nepeBary 3acTOCyBAHHS

MakcumanbHy KinbKicTh iHGOpMaUli npo psa po3noainy HaM Ja€
BI3yaJIbHE MPEACTABICHHA PE3Y/IbTATIB 32 AONOMOIOI0 ALIMKOBOIL aiar-
pamMu (puc. 2.9).
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o] Q,

Miuivym MeyiaHa MagenMym
ExctpeMaInin Momipn |—- MoMipin EI{C'J'ptﬂ:_\-l.a_lj L
BHURM AU BHKHM:H
BHKH, 1 BHKH: 1
* kX * ¥
| I | | | | ¥,
1,5 TQR 1,5 1QR IQR 1,5TQR 1,5 1QR

Puc. 2.9. OcCHOBHI XapaKTEepUCTHKU AMHUKOBOL AiarpamMu

Jlipuii i mpaBwit Oik MPAMOKYTHHKA (ATIMKA) BIAMOBIAAIOTE TIEp-
womy (1 =25 %) 1 tperbomy (O3 =75 %) KBaHTWIAM (3HAYEHHS, LIO
BUOKPEMIIIOIOTh Y4 1 ¥ BuOIpku). Biactans MK 1-M 1 3-M KBaHTHU-
JAMH — I1€ MIKKBAHTWIBHHAM po3Max (abo BIJICTaHb):

IOR=0,-0,.

["opy30HTANBHI TOYKU Ha KIHI[l «BYCIB» — 11¢ MAKCUMAIIBHE 1 Mi-
HIMaJIbHE 3HAYEHHA po3noalny. OKpemi TOHKH, SIKI BUXOAATH 33 MEXI
SILMKA, — L€ BUKUAU, BOHU OYBaIOTh NOMIPHI i ekcTpemanbHi. Excrpe-
MaJIbH1 BUKHUIU NOTPIOHO po3riiaaT okpemo. [1in yac nopiBHAHHS BU-
O1pOK, sIK1 IOAUICH] Ha KaTeropii, el BUJT AlarpaMu HAHOILIT HATIIATHO
XapaKTepU3ye PO3MOILI.

Ipukaan, 3uaiiTy KBaHTHII BUOIPKH 1 MIKKBAHTUIILHUNW PO3Max
3a nanumn 8, 9, 10, 11,12, 13,15, 15, 18, 20, 20, 26, 53. 3’acysatu, un
€ EKCTPEMAJIbHI BUKH/H.

MeniaHa gopieHie 15 (13 cnocTepexkeHb 7 3HAUCHHA € Meaia-
HOIO).

Memiana = (= 15 (50 % ubipxm).

Q = QEE =10,5 (25 % Budipkn).

0, = 20;120 =20 (75 % BuOIipkn).

MUDKKBAaHTHILHUM pO3Max;
IOR=0,-0 =20-10,5=9,5 L,5SIOR =1,5-9,5=14,25
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BuzHauaemMo MexK1 SIHKa:

— HMWXKHA MEXKa!

O —-15I0R=10,5-14,25=-3,75.

Haitamxde 3HaueHHS HAIIOTO PATY CIIocTepeskeHHs 8 (11e — JiBuit
«BYC»);

— BEPXHS MEXa:

O, +1,5I0R=20+14,25=3425.

Ho znauenns 34,25 kpaifHiM € 26 (1ie — mpaBuit «Byc»).

Po3zpaxoByemMo Mexi ToMIpHUX BHKHIB (puc. 2.10):

— OOYHCTIOEMO TIPaBY MEXKY:

3I0R =3.9,5=28,5

(s + 3I0R =20+ 28,5 =48,5;

— OOUHCITIOEMO JIIBY MEXKY:

O -3I0R=10,5-285=-18,0.

Memiama Q:—15
ExcTpeMansHI
Q- 10,5 Q,—20 BUKHIH
53
Q.+3 IQR — 48,5
3

Q1-1,510R=-3,75 IQR=95 Q- 1,5IQR ~3425

Puc. 2.10. Anaji3s psay cnocrepekeHHs 32 J0TMOMOT 0K ALIH-
KOBOI JiarpamMu

V HamoMy JOCHKEHHI JIIBOPYY BUKHJIIB HEMAE B3araii, MExXyY
MOXHA Oyn0 0 1 HE pO3PaxOBYBaTH.,

BHCHOBOK: yCl CHOCTEPEIKEHHS, IO BUXOIATE 3a Mexl 48,5, €
CKCTPEMalbHUMU BUKUIAMH, Y HAILIOMY BUIAJIKY 1i€ 3HAYeHHA 53 TpH-
HAAIATE CIIOCTEPEKEHHA.

2.6. OnucoBa cratuctuka B SPSS

Pe3ynmpTaTi OMMCOBOT CTATUCTHKH MOKHA OTPHMATH 3a JTOTIOMO-
rOK0 TPbOX BMOHTOBaHUX (yHKUIi (puc. 2.11-2.15):
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1) omucoBa: «AHami3» — «OnHcaTe/IbHBIE CTATHCTUKW
«OnucareJLHBIE»
i @ JARCATEARHEIE CTETHCTH [lapamerpe
¥ Cpennee aHavenne ¥ Cymma
Pastpoc
[ CraHgapTtHan OTknoHedue (o Mudumym
¥ Oucnepcua o1 Makcumym
[q‘1 Faamax 'ﬂ CpeoHeKeagpsTHUHan owKnbKa cpeaHes
[ Pacnpenenexue

¥ Skcuece |/ AcupmeTpus

r MNopraok esieoaa
@) Kax B cnncke nepemeHsHbIx
) AnDaBNTHLIR
© Mo eo3pacTaHnio cpegHero

© Mo yBLIBaHWIO CPeaHEero

Puc. 2.11. diaaorose Bikno SPSS

2} yacToTH: «AHAAN3» — «ONMHCATEIbHbIC CTATHCTHKH» —

«HacToThl»

@ YacroTei: CraticTHRA

AHAYEHMA NPOLEHTANEN
[ Kraprunu

|7 MpousdTanu gna: 1 PaBHBIX TEYNIN

[ NpouaxTiAnm:

-Paafipoc-

[ CranpaptHoe oTknonesne (o] MuHUMYIM
[+ QuchRepcua [o] Marcanvm

|& Pasmax |8 Cranpaprian ownbka cpeanera

|"Pacnonowexne
& Cpegnes
lof] Megnana
& Mopa

& Cymma

W IHAUBHWA - LEHTPR! TEYIN

rPaonpegenesne —
o AcummeTonA
o Srcugce

Puc. 2.12. Tianorose BikHo SPSS
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=
o Yacroter Jduarpasme

r Tun guarpamMmel
23 Her
© Cronfuarsie
) Kpyroesie
(@ MucTorpammel

i e Sl
MEHOKEEE'I} HE MMCTOrpaMME HODMANEHYID KDUBYID

Puc. 2.13. ianorose Bikno SPSS

3) po3BiAyBanbHHUU aHANI3: «AHAIM3» — «OQnHcaTeIbHBbIE

CTATHCTHKH» — «Pa3BeIOYHBIA AaHAJIH3»

Tl Wecnenoeams: Cratmomngm

¥ Onucarenskbie cratucTkn

& M-ouenkn
¥/ Bufpocsl

HdoBepUTERLHEI UHTEpEAN ANS CPEOHED o5

Puc. 2.14. ,[lianoroﬁe BiKHO SPSS

L;‘,‘ WMeeneaosate: [ padiren

FUMYHLE AUATPaMMEL G YCaMW
@ Yposhn drakTopa EmecTe

) ZapncUMLe BMECTE

) Hert

& Tpatwirn 1 KpUTEPWIA ONS NPOBESPKA HOPMANLHOCTI

Paafipoc no YpoRHAM ¢ KpuTepram NaenHa

[~ DNACATARNLHBE —
[iiCrean-nuc
&' TucTorparmma

Puc. 2.15. lianorose Bikno SPSS
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Tlpukaaa. BuzHauuT KaHAUAATYPY 32 BIKOBOK O3HAKOMO, SKa
MOXKE IPETEHAYBATH HA KEPIBHY MOcaay B yHiBepcuTeTi. BikoBa 1ikaia
A1CHUX 3aBiayBadiB Kadeap, JeKaHa 1 Horo 3acTyIHUKIB OJTHOTO 13 da-
KyJbTETIB HaBeaeHa: 54, 32,43, 39, 45,42, 42,45,74, 61.

OTpuMaHi 32 IOTIOMOTOIO TIPOTPaMU PEe3yIbTAaTH HaBe/leH] B Tab-
nuti 2,14,

Tabmus 2.14

PezyabTaT oNMCOBOI CTATHCTHKH B SPSS
OnucoBa CTATHCTHKA

. Makcu- | Cepenne | Cra. BinxuieHus
N [Minimym -
MyM (x) ($)
[Toui pokn | 10 32 74 47,70 12,166
N BaJTITHUX 10
(Limm)
OnucoBa cCTATHCTHKA
=
=
- = o = =
] = o ?_"‘-‘/- = 1 E_ [ F]
= oo [ £ = — - g
~|3g| ££|54 iz |Zs 588 23 | 23
=~ S E |28 &~ AR s~ 2 =
- s~ T ] = = | 3] =
= = -
f=
@)
5 o «
= | = = = | = = = = = = = g
= = = = = = = = = = = =
o = = L L - L] = = = = -
= | = = = | = S = = = S = s
= = = = = = = = = =
= ] = o o] = = =1 = = = =
[~ [ [ = = = - [ [~ = [ =
| v o |o|lul|l o & o | || &
[Morni
pOK 10 | 42 32 74 W7, 70{ 3,847 112,166 (148,011 1,215 0,687 |1,444|1,334
N
BaJ- 10
HHX
(TILTHM)

ITeperipka HA HOPMAITBEHUN PO3IOILI:

excuec/cranaaprHa noxudka excuecy = 1,444 /1,334 = 1,08
acumeTpisi/cTaHAapTHA noxuoOka acumerpli = 1,215/0,687=1,77.
PesyapraT < 2 He mOpylIye HOPMaJbHANA PO3NOALI.
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T
MNas H pdikig

Puc. 2.16. Amukosa giarpamMa po3nogijiy KepiBHOTO CKIALy

Bucrnosox: cepemgHiil BIK KepiBHOTO CKiIajay (PakylIbTeTy CTaHO-
BUTH 47,7 poKiB, IPU ILOMY KEPIBHY IIOCATY OUONIIOE 1 32-pluHui Hay-
KOBO-TIJIATOT1UHUHN IIepcoHa (MIHIMAIbHE 3HAUCHHS T, 2) 1 74-piuauii
(MakcumanbHe 3Ha4eHHs T. 9) (puc. 2.16). TTocaay moxe 0OIiHATH npe-
TEHACHT Yy Biui 39-56 poxie, sakiit BiAMoBinae KeaniQpikauiiHUM BUMO-
ram. Maemo GIMOAAIBHUE PO300A1L1, HAHOILIL BKUBAHUH BIK KEPIB-
HOTO CKnaay, — 45 142 poku. [lonoBuHa KepiBHOTO CKIIaay (PpakyIbTeTy
Mae BiK A0 44 pokiB (Meaiana), iHi — ctapii. Po3Max Bapiaiiii cTaHo-
BUTH 42 poku. CepeliHs THIIOBA (CYKYITHICTh OJHOPIAHA) Bapiallis ¢Ta-
HOBUTL 25,5 % (menwe 33 %). 47,7 > 44 > 42 ( x> M, > M) cunbna

NpaBoOCTOPOHHS acumeTpia As= 1,215 (> 0,5), n1ocKkOBEpLUINHHUIT PO3-
noain, excuec 1,444 (meniue 3-x), Npu ULOMY HE MOPYLICHO HOPMaJib-
HUH pO3M011 (JOBEASHO Yepe3 aHa13 CIIBBIJIHOIIEHHS €KClIeCy 1 acH-

MeTpii).
Ilepesik nuTaHb AJ15 CAMOKOHTPOJIIO

HazBiTh OCHOBHI MOKA3HUKHU IIEHTPY PO3MOALITY.
HazBiTh BIAMIHHICTE M13K MOJIOIO 1 METIAHO).
TTosICHITE TTOHATTS «OIMOJANBHUM PO3TTOTIIL.
Ha3BiTh XapakTepUCTHKN Olana3oHy po3noaiiy.
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5. Ha3BiTh BIIMIHHICTE MK CEPEIHBOKBAAPATHYHUM 1 JIIHIHHIM
BIAXWAJIEHHAMM.

6. Has3iTb OCHOBHI P13HOBUAM (POPM PO3IIO/ILIIB.

7. Ha3BiTb OCHOBHI IepeBard 3acCTOCYBAaHHA SNIAKOBOI Jiar-
pammu.

&. TIOSICHITh MOHATTS «TOCTPOBEPITUHHHAI» 1 «ILJTOCKOBEPIITIH-
HUID» eKCLIEeC.

9. Ha3piTbh XapakrepucTuky GpopMu po3noniny, o BKazye Mipy
CKOIIIEHOCTI B CePeIMHI PO3IIOLTY.

10. Ha3BiTh 0COOIMBICTE PO3paxXyHKyY 30H IMIOMIPHUX Ta EKCTpE-
MaJIbHUX BUKHUIIB.

11. Ha3piTh BIAMIHHICTH MDK CTaHJApPTHUM BIAXWUJICHHSM i
AUCTIEPCiEtO.

12. Axwo nocnigHuk oTpuMas 6iMOaNbHUNA PO3110ALT BUOIPKO-
BOT'O CIIOCTEPEKEHHS, SIK1 HOTO /11 B OMIHII CTATUCTUYHOI CYKYITHOCT1?

13. IlosicHITL OCOOIMBOCTI 3aCTOCYBaHHS IIOKAa3HUKIB LEHTPY
PO3TIOLTY B HOMIHANBHIN, TIOPSAKOBIHN Ta IHTEPBANBHINA ITKATaX.,

14. TlosicHITb CTPYKTYpY SILUMKOBOI Alarpamu, BKaxiTb nepe-
Baru I HEJOJIKK 11 3aCTOCYBAHHSI.

TecTH

1. Onucora crarucruka HE xapakrepusye:
a) AMCNEPCito;

0) bopMH PO3IOILLY;

B) ICHTpAIbHY TEH/ICHITIK;

T} KoehIIliEHT alTpoOKCUMAIIil,

2. BigHocHE BIAXHUJIEHHS, IKE XapPAKTEPHUIYE HAMPSAM I MIPY CKO-
IICHOCT1 B CEPEANHI PO3NOALTY, — LIE:

a) eKcuec;

0) acuMeTpis;

B) CE€peIIHE BIAXUICHHS,

T} cepeHE KBaIPaTHIHE BIIXUIICHHS,
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3. HynnoBe 3HAUEHHS acUMETPIi BKa3ye Ha:

a) CUMETPHUUYHMI PO3NOALT

0) IpaBOCTOPOHHE BLAXUICHHS

B) JIBOCTOPOHHE BiJIXUIICHHS

T') 0JTHAKOBE IIPABOCTOPOHHE Ta J1BOCTOPOHHE BIIXUICHHS.

4,  Tlo3uTHBHA acUMETPIS BKA3Ye€ Ha:

a) 3ABUT PO3N0AL1Y B OiK OLIbLIMX 3HAYEHD,
0) 3/IBUT PO3MOJILTY IPaBOPYY;

B) 3JABUT POIMOALITY JTIBOPYY;

T) 3JIBUT PO3MOALTY B 01K MCHIINX 3HAUCHD.

5. HeraturHa acnuMeTpist BKa3ye Ha:

a) 3/IBUT PO3MOA1NY B CTOPOHY OUIbIUMX 3HAYEHb;
0) 37IBUT PO3IIO/ILTY BIIPaBO;

B) 3JBUT PO3MOLIY BIIIBO;

T) 3JBUT PO3NOJUIY B CTOPOHY MEHIIHUX 3HAYCHbD.

6. CnaOka acumeTpis |As| B mexax:
a) no 0,25;

6) Bin 0,25 no 0,5;

B) Big 0,5;

T') MPaBWIHHOI BIIIIOBII HEMAE,

7. Tlokasnuk, sikuil BilaoOpakae CTyniHb 30CEPEAKEHOCTI ene-
MEHTIB CYKYITHOCTI HABKOJIO LICHTPY PO3NOALIY:

a) eKClEC;

0) acuMeTpid;

B) CepeaHE BIAXWICHHS;

T) Cepe/IHE KBaJpaTUUHE BIAXHIICHHS,

8. ko excuec 6nuzbkui 1o 0, To posnoain:
a) HOpMAJIBHUH;

6) OJIM3BKHH 10 HOPMAITBHOTO;

B) CUMETPUIHHI;

T) aCUMETPHIHHIA,
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9. Axmo 3HaYCHHS eKCIecy OUThIE YUM 3, TO PO3MOILI:
a) Mae TIPaBOCTOPOHHIO ACHMETPIIO;

0) HOpMaJTLHUH;

B) TUIOCKOBEPIIWHHUI;

') TOCTPOBEPLIUHHUH,

10. K0 3HAYEHHS €KCLECY MEHLUE HIK 3, TO pO3MOAin:
a) Ma€ MPaBOCTOPOHHIO ACUMETPILO;

0) HOpMaJIbHUH;

B) IUIOCKOBEPLUMHHUIA;

'} TOCTPOBEPUIMHHMH.

11. BizxcoTok 3HaYeHB TSI KOKHOT KATETOP1i 32 BUPaxXyBaHHIM
IpONYINEHUX 3HAYECHB — I1€E!

a) MpOCTUM BIICOTOK;

0) BaITHUI BIJICOTOK;

B) KYMYJATHBHUH BiJICOTOK;

T'} CKIaTHUN BIJCOTOK,

12. HakxonumueHul BIICOTOK BEIHYUHH — IIE:
a) IPoCTUH BIACOTOK;

0) BaiTHUI BIJICOTOK;

B) KYMYJISTHBHUH BiJICOTOK;

r) npaBUIbLHOT BIANOBIAT HEMAE,

13. KifbKICTb CMIOCTEPEHKEHD, B IKMX O3HAKA (X) NPUIMAE NIEBHE
3HAYEHHS @00 MICTUTLCS B MEBHOMY IHTEpBaJI, — LE!

a) Moaa;

0) Mea1aHa;

B) 4aCTOTa;

'} CEPE/IHE 3HAUCHHA.

14. BanifgHi 3Ha4YE€HHS — LIE:
a) BIICOTOK B1J 3arajbHOI KINBKOCTI 3 ypaxyBaHHSAM IPOIYCKIB;
0) mpaBUILHOI BIJIMOBI/II HEMAE;
B) CIIUCOK 3HAYEHb 3MIHHUX;
'} CIUCOK (paKkToOpiB BILIHRBY.
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15. Biacorok — 1e:

a) BIACOTOK BILI 3arajbHOI KUIbKOCTI 3 YpaxyBaHHSAM MPOIYCKIB;
0) KUIBKICTh 00’ €KTIB, SIKa BIATIOBINAE rpajiaiiii KOKHIN 3MIHHIN;
B) HAKOIHYECHUM B1ICOTOK BEIUYUHHU;

T') BIAICOTOK 3HAYEHb I KOKHOI KaTeropii 3a BHpaxyBaHHAM

MIPOTYIIIEHUX 3HAUCHb.,
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16. I'padpiuHe npeacTaBieHHA JAHUX — LE:
a) KOpeIAIiHuNA aHais;

0) Bizyamizalis JaHuX;

B OIITHMI3AIiHAa MOJIENb;

r) Bi3HEC-TIpOTICEC.

17. Halinowupeniii cnocoOr Bisyanizauii AaHUX:
a) rpaika, CXeMH;

0) Alarpamu;

B) iH(borpadika, O13HEC-aHAIITHKA;

r) ycl BIAMOBIAI NPaBUJIbHI.

18. Buau sMIHHUX OOIIISKTE HA:
a) HOMIHAJIbHI1 JaHi;

0) MOPSIIKOBI J1aH];

B) IHTEPBAIBHI (KIIBKICHI) /1aHi;
r) ycl BIAMOBIAI NPaBUJIbHI.

19. Buau 4actoT nOAUIAKOTE HA!
a) HOMIHAJIbHY LIKAJIY;

0) NOPSIAKOBY IITKATY;

B) IHTEpBAILHI YACTOTH,

T) y¢i BIIOBIAL TPABHIIBHI,

20. HominanwHi gadi — me:

a) SIKICHA O3HaKa;

0) KUIbKICHA 03HAaKa;

B) KYMYJISITUBHA O3HAKA;

T) IPaBUITLHOI BIITOBIAI HEMAE,



21. O0epiTh MOPSAKOBY MIKATYy — TIE:

a) reHaepHa O3HaKa, PerioH MPoXKUBAHHS;
0) copT TOBapy, piBEHb JOXOIY;

B) KIIBKICHA O3HAKA,

I') nonepeaHiil BigoIp TaHuX AJ1S1 aHATI3Y.

22, CranpapTHe Ta0IUvIHE TOAAHHS 3 MOKIUBICTIO COPTYBaHHS,
€KCnopTy Ta QLIbTpauli JaHUX — Le:

a) CTAaTHCTHKA,

0) naHi;

B) TaOJIHIA;

r) ricrorpama.,

23. l'icrorpama — ue:

a) coci® rpathigHOTO IPEe/ICTABICHH, SIKUM CKIATa€ThCs 3 TIs-
MOKYTHHKIR;

0) rpadik y popmi KOpoOOUKHU 3 BYCHKAMU,

B) rpadik y popmi Kona, SKUH NOAINEHNI HA CErMEHTH,

r) npaBUIbLHOT BIAMOBIAI HEMAE.,

24. BamiagHUH BIICOTOK — 11€:

a) MpaBUJILHOI BIITIOB1/I1 HEMae;

0) KUTBKICTB 00’ €KTIB, KA BIJIMOBIIA€ rpajgallii KOKHO1 3MIHHOI;

B) HAKOMUYEHUI BIACOTOK BEINUYUHU,

ry BIACOTOK 3HAYEHb AN KOXHOI Kareropii 3a BUpaxyBaHHSM
OPONYIICHNX 3HAYCHbD.

25. 3uaveHHs BUITAAKOBOI BEIMYHHY, IO TPaIIsScThCs Haifdac-
TINIE B CYKYITHOCTI CIIOCTEPEKEHB!

a) MeIana;

0) mona;

B) BUOIPKOBE CEPE/IHE;

'} OPaBUJIBHOIL BIJIMOBIII HEMAE.

26. Meniana — 11e;
a) 3HAUCHHS, B SIKOMY X Ha0yBae MakKCUMAJILHOI 03HAKH,
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0) 3HA4YCHHS, B AKOMY X Ha0yBae MIHIMAJIBHOT 03HAKH;
B) BeJIM4YMHA O3HAKH, 1110 PO3TALLOBAHA TOCEPEANHI PAHIKOBAHOIO

Ay BUOIPKU;

I') BEIUYUHA O3HAKH, 110 He Ma€ BITHOMICHHS 10 BUOIPKU.

27. CyMa BCIX 3HaUYCHb BUOIPKH MOJIICHA HA TX KUTBKICTh!
a) MeJlaHa;

0) moaa;

B) BUOIPKOBE CEPE/IHE;

') cepe/iHE apudMeTUIHE.

28, Pizuuig MK HaAUOIIBLITHM Ta HAUMEHIIIWM 3HAUYECHHSIMH B

pPAaY CIMNOCTCPCIKCHB.

a) posmax R;

0) po3max P;

B) JIUCTIEPCI;
T) 4acToTa.

29. Cnyrye aast OUIHKM CMMETPHHHOCTI PO3NOJITY BHMIAAKOBOT

BEJIMYHUHHU LIOJI0 CEPEAHBOL:
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a) Koe]piIieHT KOPEsLii;

0) KoedIIieHT AeTCpMIHALIIT;

B) ACUMETPIs;

) NPaBWJILHOT BIINOBIAL HEMAE,

30. BubipkoBe cepenHe:

a) cepeniHe apuPMETUUHE BCiX BUOIPKOBUX 3HAYCHD;
6) cyMa BCIX BUOIPKOBUX 3HAYCHb;

B) JOOYTOK YC1X BUOIPKOBHUX 3HAYCHD;

T) IPAaBUIILHOI BIMOBII HEMAE.

31. Ekcuec:

a) NpaBWIbHOL BIINOB1I1 HEMAE;

0) muiHu abo HeTHIMHUIM;

B) TOCTPOBEPIUMHHUIT a00 TIOCKOBEPIIMHHMM;
T) cUIbHUHN a00 crmaOKMid.



32. BiMoaabHUM PO3MOILT:

a) Ma€ OHY TOUKY;

0) Mae JIBl TOUKH, a HE OJIHY;

B) HE MA4€ TOUOK;

I')} IpaBHILHOI BIJIMOBI/II HEMAE.

33. Ilo3uTUBHA aCUMETPIS;

a) BKa3ye Ha 34BUT PO31oAiny B 01K OUIbILIMX 3HAYCHD;
0) BKaszye Ha 3ABUT PO3MOJULY B 61K MEHIIHX 3HAYCHb;
B) HE BKA3y€ H1 Ha MI0;

I'} 1HIIA BiIITOB1Ib.

34. ®opma po3noAiLTy ONMU3bKa 10 HOPMATEHOTO, SIKITO €KCIIEC:
a} Oam3bkuil 10 1;

0) onu3bkuii 10 0;

B) MICTHTECA B MezKax B —1 70 1;

) OyAb-SIKE€ 3HAYCHHSI.

35. ¥V 6inbliocTi BUNAAKIB 32 HOPMAJBHUH PO3NOAIT npuiima-
€THCSI ACUMETPIs, SKa:

a) He MEePEBUIIYE 3HAUCHHS |2

0) epeBUIITye 3HAUCHHA |2[;

B) OunbIna 3;

r) npaBUIbLHOT BIAMOBIAI HEMAE.,

kel

36. Binobpakae CTyMiHb 30CEPEAKEHOCT] €JIEMEHTIB CYKYIIHOCTL
HABKOJIO LICHTPa PO30OALILY:

a) kputepi Diniepa;

0) ekcrec;

B) BHOIPKOBE CEpeaHE;

r) kputepii JlapOina-YoTcoHa.,
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ExonomiuHa iHTepnperanisa CTATUCTHYHOIO AHAJI3Y

Ipuxaaa 1. [IpoBecTy CTAaTUCTHYHUEN aHAM13 OCHOBHUX IMOKA3-
aukiB TisIbHOCTI [ITAT Kb «IIpuBatbank» 3a 2001-2017 poku 3a na-

HuMH Ta0aum 1.

Tabmuts |
OcCHOBHI NOKA3ZHHUKH AiSLJILHOCTI
IIAT Kb «IlpuBatbauk» 3a 2001-2017 pp.
dinancoBHi 30-
Pik pe3yabTar, AKTHBH, 00B’sI3aHHA, ﬂe.ﬂOEiHTH .
MJIH ['PH 0p. 1 ¢is. ocid
MJIH [PH MJIH TPH
2001 33,48 7221,36 691233 2 409,57
2002 35,07 10 259,71 9 837,99 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 1 239,78 109 752,52 98 001,05 77 139,56
2011 121643 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 1 734,99 245 882,11 218 345,19 564 738,72

Jbwcepeno: nobyuosano Ha ocHori danux Odiuiinoro cairy ITAT Kb
«IIpusarbank»'.

VY cepeanvomy ITAT Kb «IlpuBarbank» 3a ciMHAAUATH POKiB
oTpumyBaB 768,69 mnn rpu inancosoro pesyasraty, 11 2620,22 mnH
rpH akTuBIB Ta 100 786,05 MH rpH 30008’ 43aHb 3a 3arajIbHOK CYMOK)
neno3utiB 98 634 muth TpH (Tada. 2). CtangapTHe BIIXWICHHS, IO T0-
Ka3ye PO3CiioBaHHS 3HAYCHb BITHOCHO il MaTeMaTHYHOTO CITOJ{iBAHH,
3a (PIHAHCOBUMHM pe3yNbTaTaMHU CTaHOBUTHL 582,64, 3a aKkTHBAMU —
9 499,27, 3a 30008’ a3aHuamu — 84 574,8 3a nenozutamu — 134 703.4.

! Odiuitiumi caitt ITAT Kb «lIpusatbaiik» URL : https:/privatbank.ua
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AHaN3yI0IH CTATHCTHIHI OMIHKHA, HEOOXITHO 3a3HAYNATH, IO (Pi-
HAHCOBI pe3yNbTaTH, AKTUBU 1 3000B’13aHHS MalOTh BIOHOCHO HOpMallb-
HUH pO3MOLI, a caMe CIIBBITHOIISHHS acHMETpii no i cTaHaapTHOL
MOXUOKHU U €KCIecy, BIJAMOBIIHO, BKAa3y€e HE HA MIOPYIISHHS YMOB HOP-
MaJTBHOCTI (< 2), IpH MBOMY TIPUCYTHSA CEpelIHs MPaBOCTOPOHHS acH-
MeTpist As < 0,5, mockosepmMHHUN posnoain (< 3).

Tabnuusa 2

Onucora craructuka nokasHukie IIAT Kb «Ilpusatbank»
3a 2001-2017 pp.

®Pinanco-
.. Henmozutu
BUH 3000B’0-
AKTUBH, OPHAUY-
IMoxkasHuku pe3yJib- 3aHHHA, MJIH . 1
MJIH TPH HUX i izny-
TAT, rpH .
HHX OCi0
MJIH I'PH
Cepenne 768,69 112 620,22 | 100 786,05 98 634,82
Mona 33,48 7 221,36 6 912,33 2 409,57
Meniana 652,63 81 813,22 7 153,93 55 244,57
Acumcrpis 0,39 0,42 0,43 2,83
;T MOXUOKA acuMeT- 0.55 0.55 0.55 0,55
Acumerpia / CT. 0,71 0,76 0,78 5,15
noxuOKa acuMeTpli
Excrec —0,94 1,43 —1,43 054
Cr. moxnOka ekcrecy 1,06 1,06 1,06 1,06
Excuecce / Cr. noxudxa 0,89 135 135 9
EKCIIeCY
Crauuaprae  BUXM- | so0 o1 | 9499227 | 847588 | 134703.68
JIEHHS
P03H0fﬂ'lﬂ xcpj‘/[ﬁje> xCp>Me>Mo Xc?p>Mg>Mo xc?p>Mg>MO
[Tporuos na 2018 pik
[Toxudxa (E) 299,59 48 843 95 43 582,02 69 263,11
Hixas / Bepxas 469,10/ 63 776,27/ | 57 204,03/ | 29371,71/
MeXKa A0 CePeaHbOro 106828 | 16146417 | 144 368,07 | 167 897,93
Tpennosuit  anamiz | 1 658,92 | 276 886,78 | 247 120,26 428 566.8
ﬁ;;?mlcm AmpOKCH= | pa_ 0,72 R2=0,94 R2=10,94 R2=10,76

Lhicepeio: moOyI0BaHO aBTOPOM.
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3HAYHO TIPIIN MOKA3HUKY POIMOAITY 3a JICTO3UTAMH KOPUIUTHUX
i hiznuHux ocid. [IpucyTHs 3Ha4YHA IPABOCTOPOHHA ACUMETPIsA, FOCTPO-
BEPIIMHHUN PO3MOALI, MOBHICTIO BIACYTHIN HOPMAJIBHUM PO3IOILIL.
3pobuMO IPOTHO3 JIBOMA CIIOCO0aMU: MEPITNH — BITHOCHO CEPEIHBOTO
3HAYCHHSA, APYTHUH — aHaI3 9acOBOTO PSAY 3a JOMOMOTOI0 PIBHAHHSA
TPEHTY.

IIporHo3He 3Ha4YEHHS CEPEAHBOTO BH3HAYAEMO 34 JOTIOMOTOIO
OOBip4MX IHTEpBaNIB: ~cTaTucTUKAa CThIOAEHTA 4151 iIMOBIpHOCTI 95 %
Ta 17 — 1 = 16 cTtyneHis ceodo U n1opiBHIOE 2,12:

E=t S? = 2,12582’—64 =299,59
VA 'u"'l7

x—E< JTRS x+E
469,10 < 1 <1068,28.

dinancoBuii pesyaptaTr 2018 poky ctanoButuMe 1,66 Mapa rpH,
IIPOTHO3 3/1HCHEHO 32 JTOIOMOTOI0 CTEIICHEBO1 (DYHKINIT. AKTHBY KOME]-
uiitanx OankiB 2018 poky craHOBHTHMYTH 276,89 Mipa TpH, a 30-
OoB’a3aHHst — 247,12 mapa rpH. 3a Apyrum I TPETIM NOKA3HUKAMM 311~
CHEHO MPOrHO3 34 JONOMOIOK JIIHIHOTO TPEHIy, a MPOrHO3 32 JCMo-
3UTaMH IOPUIUYHUX 0C10 1 (p13UIHUX 0C10 — 3a JIONTOMOTOI MOJITHOMI-
anbHOI (PYHKINT ToKazaB po3Mmip y 428,57 Mipy rpH.

AHam3yrouu AUHAMIKY (PIHAHCOBUX pe3yJIbTaTiB, OTPUMAHHX
TTpuBarbankom 3a uel nepioa, 0AHO3HAYHO BUAHO TEHACHLIIO 10 Ha-
POLLYBAaHHA HOro (PIHAHCOBUX MOMKTMBOCTEH 32 BUKJIIOUEHHAM NCKLb-
KOX KPU30BHX POKIB.

2000

L —_

2000 2002 2004 2006 2R 2010 2012 2014 2018 2018

Puc. 1. Ilnnamika ¢pinancosoro pesyabtary I[TAT Kb «IIpu-
Batbauk» 3a 20012017 pokn

Lbrcepeno: mobyn0BAHO ABTOPOM.
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Otxe, 3rigHo 3 rpadikoM THHAMIKH (DIHAHCOBHX pE3yJIbTaTIB
Oanky (puc. 1) 6aunmMo, 1Mo HaltMeHIIH pe3yapTaT Oank Mas y 2001-2003
pokax (Big 33 g0 50 M rpH). Le seue 6yno 3yMOBIICHO HEMIOaBHIM
CTBOPEHHSIM 0aHKY, HU3bKOKO TOBIPOKO HACEIIEHHS 10 IILOTO OaHKY 5K HO-
BOT'O HA PUHKY, 4 TAKOX 3araJlTbHUMH €KOHOMITHHMH TPOLIECAMH, 1O BII-
OyBaJTHCS ¥ TTIOCTpaASHCRKIM Ykpaini, Takoxk OJHUM 13 KPH30BHUX POKIB,
konu IlpuBarbank maB Manuii piHaHCOBUI pe3ynbTaT, a came 239,8 MiH
rpH, ctaB 2015 pik. Lle 6yB pik 3 HeCTablIbHOIO NOIITHYHOK Ta CKOHOMI-
YHOIO CUTYaLI€I0 B KPaiHi Ta MPOLECOM HauioHadi3auii camMoro 6aHky.

151 yCBIAOMJICHHA ONPUYHH TAKUX 3MIH Y PO3MIpax OTPUMAHUX
(pIHAHCOBUX Pe3yabTaTIB OaHKY BapTO JOCIIAMTH OCHOBHI HOro CKia-
J0BI (puc. 2).
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Puc. 2. lunamika ckiaagosux ¢piHancoBoro pesyiabraty ITAT
Kb «lIpuBatbank» 3a 2001-2017 poxu
Iicepeno: ToOyNOBRAHO aBTOPOM.

Otxe, HAlIMEHIIIAa CyMa aKTHBIB, 3000B’43aHb Ta CYMH JEIIO3UTIR
oyna 2001 poky: 7 221,36, 6 912,33, 2 409,57 muH TpH BIJINOBIIHO.
Haitbinenry cyMy akTuiB 0ank MaB 2016 poky — 269 032 muH TpH.
Haiioimpury cymy 30608’s3ans 240 100 miH rpH Takox 2016. Maxcu-
MansHy cyMmy Jerno3utiB — 2017 poky.

BHCHOBOK; aHaNI3ylOUH TPUBANUN TEpioa Hacy, HEOOXIJHO
BPaxOBYBATH 3MIHY BapTOCTI T'porei, a came 1H(IAMiNHI TPOIECH B
KpaiHi. {eno3uTH puanIHuX 1 (PI3UIHAX 0C10 HaNIpsMY 3aJIeKaTh BT
TakuX 3MiH. Y MoaaiblioMy HEOOXIIHO, KPIM HOMIHANbHUX MOKA3HU-
KiB, JOCNIANTH peanbHi B LiHaxX 0a30Boro poky. Lleil 3axig 3MEHWHTh
KOJNMBAHHA, IO BIAOYJIMCS 32 PaXyHOK 30IIbIUEHHS KypCY a0japa, rno-
KpalUTh PO3NOAUT BIZHOCHO CEPEAHBOTO, TOAl PE3YIbTaTH MPOrHO3Y
OyAyTb OUIBLI JOCTOBIPHILLIMMHM.
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3aramom QinaHcoBe cTaHOBUINE OaHKY € cTa0UTBHUM. IToCcTynoBO
30LIBIIYETHCA KMOro HagildHicTh Ta (iHAHCOBA CTIHKicTh. [o peul,
HE MOJKE HE BTIINATH 1 TOH (aKT, 110 OCTAHHIM YacOM J0 OAHKY MPOsIB-
JSIOTH 3HAYHUH 1HTEPEC MOTSHITIHHAI IHBECTOPH, 30KpeMa MIITHI 3aXiaHl
0aHKIBCBKI CTPYKTYpH, 1Mo XoTutu O mpuadatu akmil Ilpusarbanky.
Takwuit iHTEpEC € ACKPABUM JOKA30M CTaBUILHOTO (PIHAHCOBOTO CTAHY
Oanky. AKe JKOJHOMY IHBECTOPY HABITH HAa JIYMKY HE CTIaJIe BKIAIaTH
KOLUTYU Y CTPYKTYpPY a0o0 0i3Hec, aKi MaloTh IpoOJeMU Ta HEAOCTATHIN
PIBEHb HAJIIMHOCTI.

Ipukaasg 2. Po3rinssHyTo 0COOGIMBOCTI 3aCTOCYBaHHA IIpOTpaM-
Horo npoxnykry IBM SPSS STATISTICS mig gac mpoBe/IeHHS CTaTUC-
TUYHOTO aHami3y coOIBapTOCTI TPOAYKIIT CITBCHKOTOCTOAAPCHKOTO
BUpoOHUITBA (Tabn. 3). HagaHo XxapakTepUCTUKY OTTUCOBOMY, YaCTOT-
HOMY 1 PO3BIAYBAJIBHOMY aHali3aM, AKI JA0Tb MOKIMUBICTH AOC/II-
HUKY 3JIINCHUTH CTaTUCTUYHUM aHaJ13 eKOHOMIYHUX MOKa3HUKIB.

Tabmuig 3
BupoOuuya cobiBapTicTh ¢/I npoaykKuii 3a perionamu YKpainu
y 2017 p., Mapa rpH

Bupobnuua BupoGnu4a cobdipapricro
Perion cobigapTicTh mpoaykuii | mpoaykuil (podiT, mocayr)
(podit, nocayr) ¢/ry ¢/r y hepmepcbkuX
MiANPHEMCTBAX rocmoapcrBax
BiHHuubKa 25,069 4,292
Bonwncoka 6,942 1,195
JlHInponeTpoBChKa 19,913 4,635
Jloneneka 7,745 1,472
JKutomupcbka 8,432 0,967
JakapnaTcbKa 076 0,193
3anopi3bka 11,777 3,125
Ipano-PpaHkiBChbKA 5,125 0,771
Kwuischka 29,973 2,326
KipoBorpajaceka 14,202 5,062
Jlyranceka 6,227 2,326
JIsBiBCBKA 7,200 1,487
MukosaaiscbKa 10,557 3,399
Oneceka 14,687 4,925
[TonraBchbka 24,702 3,360
PiBHCHCEKA 5,447 00,538
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[TponopxeHHs Tabmui 3

CyMchBKa 14,010 2,039
TepHomiIbCbKa 10,991 1,323
XapKIBChKa 17,879 3,174
XepCoHChKA 10,549 2,904
XMeNbHUIbKA 16,529 2,104
Ycpkackka 26,768 2,449
UepHiBelbKa 1,849 0,402
Uepuiriecobka 47,253 1,692
M. Kiie 25,150 0,006

Hocepeno: Odiniiianii caiit JlepkaBHoi cayKOW CTATHCTHKH Y KpaiHu?.

Pesyremamu docaioxncenna. MOXKIMBOCTI IPOTPAMHOTO IPOTYK-
Ty SPSS 103BONAIOTE TPOBECTU CTATUCTUUHUI aHalli3, BUKOPUCTOBY-
I0YY HOTO TPU OCHOBHI BUH, @ CaMe: OMHWCOBH, YaCTOTHUH | PO3BIY-
BaJLHUN aHaTi3H. OMHUCOBHIT aHATI3 Tae MOKIMBICTh MPOAHATI3YBAaTH
BUOIPKY 3@ IOMOMOIOK CTAHAAPTHUX XAPAKTEPUCTHUK, 4 CAME BU3HAYAE
BaJIIHICTH 1 3araJIbHY KUIBKICTE CIIOCTEPEKEHDb, PO3MAaXx Bapiarlii, MiHi-
MaJTbHE 1 MAaKCHMAaJIbHe 3HAYSHHS, CYMY, CTAHapTHY TTOXHUOKY, JTUCTIEP-
Cit0, TIPH IIBOMY CepPEAHE 3HAUCHHS, ACUMETPIS Ta €KCIIEC PO3PaXx0oBaHi 3i
CTaHJAPTHUMHU NOXHOKaMu. HacTOTHMH, KpIM BHILENEPEPAXOBAHUX
XapaKTEPUCTHK, JOAATKOBO BU3HAYAE: KBAHTUJI BUOIPKHW, 4aCTOTY
(B1ICOTOK) HACTaHHS MOA1H, PO3paxXOBy€ IXHE HAKONMYEHHS Ta B1100-
paka€ Ha PI3HUX THUIAX Jlarpam.

Po3BigyBanbHUM aHATI3 HAUOLIBII IIOBHO XapaKTepH3YeE Cepeio-
BUINE 34 JOMOMOTOK) HBOTO 1 aHANI3ye BHUPOOHHUY COOIRAPTICTE C/T
npoAyKuii (podiT, mocayr) y niAnpueMcTBax 1 pepmMeEPCLKUX rocnoaap-
CTBax y po3pisi perionis 3a 2017 pix, a came:

1. JlocnigHUK OTpUMY€E 3BEACHY IH(QOpPMAaIIK NP0 KIJbKICTB
HassBHUX 1 TIPONYIIEHUX CIIOCTEPEKCHB, BH3HA4YaE iX BiACOTKH. B
oOcTexkeH1 3anyueHo 24 perionu ta micto Kuis. Ila indopmariis Ha-
OyBae IIIHHOCTI T 9ac 00pOOKH BEIHKNX MACHBIB CTATHYHHAX 1 JTH-
HaMIYHUX JIaHUX,

dO(biuii»iuui/i caiit Jepaxagiiol ciaymOu cratuctuku. URL : http://www.ukrstat.-
gov.ua. (mata 3seprenns 28.04.2019).
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2. AHAN3YIOTH ONTUCOBY CTATHCTHKY, MOXKHA CTBEPKYBATH, TI[0
cepenHsa BUPOOHHYA COOIBAPTICTH C/I' MPOAYKUIi HA MiANPUEMCTBAX
Ykpainu ¢taHoBuTh 14,786 mMiapa T'pH, NMpU LILOMY € PETioHHU, B AKHX
Butpavaereca 0,676 wiupa  rpH (MIHIMQJIbHE — 3HAYCHHS) 1
47,253 muapa rpH (MakcuManbHe 3HadeHHs ). [lomosuHa perioniB Ykpa-
THM Ha MATPUEMCTBAX MarOTh BUTpaTu J0 11,777 Mmiipa rpu (Meniana),
HII — OLTBIN BUTpaTH. Po3Max Bapiallli cTaHOBUTL 46,577 MIIpI TpH.
CepenHs HerunoBa (CyKynHICTb HEOOHOPIAHA) Bapiauisi CTAHOBUTD
71 % (kBagpaTuunmii koedimienT Bapiamii ourenie 33 %). Cepenne 3Ha-
yeHHS OuIbliIe 3a Meaiany (14,786 > 11,777), mpucyTHs cUlibHA IIPABO-
cTopoHHs acumeTpid (As = 1,303 > 0,5), IIOCKOBEPIIMHHUN PO3IO/ILI
(excuec 2,299 menine 3-x). Cepenns BUpoOHHYA cOBIBAPTICTE ¢/T TPO-
aykuii  y  ¢$epMepchKUX  TOCTMOAAPCTBAX  YKpaiHM  CTAHOBUTH
2,247 mupa IpH, NPU UbOMY € perioHd, B AKuX BurpadaeTbes 0,006
MIIpJ I'pH (MiHIMaJIbHE 3HauYeHHsT) 1 5,062 Miap/ rpH (MaKCHMAaJILHE 3HA-
yeHHs ). IlomoBrHA perioniB YKpainu Ha (hepMEPCHKHUX IOCIogapcTRax
MarTh BUTpaTH A0 2,104 mapxa rpH (Me/iana), iHIT — OUIBII BUTPATH.
Po3max Bapianii craHoBuTb 5,056 mapa rpn. Cepeans HeTunosa (CyKy-
MHICTb HEOAHOPIAHA) BaplaLis CTAHOBUTHL 66 % (KBaapaTuuHuii Koedi-
uieHT Bapiauii 6inbuie 33 %). [pucytHsa cepenns (As = 0,403 < 0,5)
npaBocTopoHHA a (2,247 > 2,104) acumeTpis, IIITOCKOBEPIIMHHUI PO3-
oAl ekcriec — 0,709 (menmie 3-x) (Tadmn. 4).

Tabnuus 4
OnucoBa cTaTHCTHKA BHPOOHUYOI codiBapTOCTi ¢/T MpoayKuil
3a 2017 p., muipa rpH

C/B na nianpuemcrBax C/B na pepmepenrnx
rocnojgapcTpax
TMoxa3aukn
Cratnc- Crnannapraa Cratue- CTaangapTHa
THKA noxuoKa THKA noxuoKa
Cepeanc 14,786 2,109 2,247 0,296
05 % nosipumii | N | 10434 1,636
) TPAHUTIA
IHTEpRAI JUTS Benxiin
CePeIHLOTO P 19,138 2,857
TPAHUTIA
S % yciueHe cepenHe 13,945 2,214
Mcaiana 11,777 2,104
lucnepcis 111,177 2,190
BiaxuicHHA 10,544 1,480
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MiHIMYM 0,676 0,006
Makcumym 47,253 5,062
Po3max 46,577 5,056
M 1 KKBaHTHJIBHUH po3Max 15,237 2,186
AcumeTpis 1,303 0,404 0,403 0,464
Excuec 2,299 0,902 —0,709 (0,902

Jloicepeno: pO3paxoBaHO aBTOPOM 3a JAHUMIL®,

Cepennst BupoOHMUa coOiBapTicTh ¢/T npoaykiii 2018 poky Ha
nianpueMcTBax cranoputume BiI 10,434 no 19,138 mupna rpH, a Ha
hepMepchKkUX TocrioaapeTsax — 1,636 — 2,858 Mipa rpH.

3. KBaHTUJIbHKH PO3M0ALT BU3HAYAE BIACOTOK PErioHiB 3a 00cs-
rom BUTparT. Tak, 75 % perioHiB MaroTh ¢/B HA MIANPUEMCTBAX Y PO3-
Mipi 22,491 mipa rpH, a y epMepCchKUX TociogapcTBax — 3,267 mupa
rpH (T2l 5).

Tabmuns 5
KBanTunuai, miapa rpu

KBanTnai
5 10 | 25 50 75 90 95

Toxkazunku

Bupobuuya ¢/B npoayk-
il ¢/r Ha mianpuemct-1,0283,815(7,071| 11,777 22,491( 28,610 42,069
Bax

BrpoOHNYa ¢/B TPOIYK-
il ¢/r Ha depmeperknx0,0620,318 1,081 2,104 3,267 4,751 5,021
roCIogapcTRax
LDicepeao: po3paxoBaHO aBTOPOM.

3BazKeHe
CepenHe

4. JleTalbHUM aHANI3 €KCTpEeMaJIbHHX 3HAYUCHB J1a€ MOKIIUBICTH
BM3HAUMTU PETiOHM, B SIKUX BUTPATH CYTTEBO BUPI3HSIOTHCS BIA 3ara-
AbHOT  CYKYyMHOCTI, Tak, 3a nianpueMcTBaMu  YepHIriBCbKkOl
(47,253 mnpa rpH) 1 Kuiecwbkol (29,973 mnpa rpH) o61acTi MarwTh
MakCHMallbH1 BUTpaTH o YKpaiHi, a 3akapratcekoi (0,676 Mips rpH)
1 UepniBennka (1,849 mip rpH) obaacTi — MiHIMAIBHL. 3a hepMepCh-
KUMHU TOCNoJapcTBaMu BUPI3HSIOTECA Kiposorpaackka (5,062 mipa
rpH), Onecoka (4,925 mapn rpu), 3akapnarceka (0,193 mapn rpn) 06-
aacTi 1 m. Kuis (0,006 mnpn rpH) BiANOBIAHO.

3TaM caMmo.
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5. TloGyaoraHi rpadiku: AMOBIpHICHHN Tpadik (OUIKYBAHHS T
4yac HOPMAJILHOrO PO3MOALNY 3a KiNbKICTIO 3HAaY€Hb) | HMOBIpHICHWI
rpadik 3 BiAdaleHUM TPEHAOM (KUIBKICTh CIIOCTEPEKEHb, 10 BIIXHU-
JISHI B1JI HOPMAJILHOTO PO3IOJIUIY) Jal0Th MOKJIHBICTH Bi3yalbHO 30-
OpazuTH yYC1 CIIOCTEPEKEHHS Ta BU3HAYMTHU X BIIMOBIIHICTH YMOBaM
HOPMAJTBHOTO PO3IOILTY.

6. Pozpaxorannit kputepiit Konmoroposa-CMipHOBRa BKazye Ha
NOPYLUEHHA YMOB HOPMAaJbHOI'O PO3IOALTY, 3HAYUMICTh OKa3HUKIB
oiapIa 3a moxubdky (0,2 > 0,051 0,195 > 0,05). IIpu uboMy BHpoOHUYA
C/B TPOAYKINI Ha MANPHEMCTBaX HAOMDKAETHCA JI0 HOPMAJILHOIO,
kpurepiit Hlamipo-Yinka znauymocti 0,021 < 0,05 (tadan. 6).

Taonnus 6
Kpurepiit HopManbHOCTI
Koamoropos-CmipHos [Manipo-Yiak
IToka3zHUKH Cratuc-| Ct. | 3naum- |Crarue-| Cr1. | 3Haun-
TUKA | CB. MicTh THKA | CB. MiCTh

Bupobuuua  cobisap-
TICTH TMPOAYKIIT ¢/T V|
(bCpMCPCbKUX  1'0CLIOA
MapcTRax
Bupobuuua  cobisap-
TiCTE Tpoaykmii ¢/t yl 0,144 | 25 0,195 0,902 | 25 0,021
MIAIPUEMCTBAX
Jicepeno: po3paxoBaHO aBTOPOM.

0,096 | 25 0,200 0,956 | 25 0,346

JoaTKOBO MEpPEeBIPUMO Ha BIANOBIAHICTH HOPMAJBHOIO PO3MO-
IUTY 3a JOMOMOIO €KCLECY M aCUMETpiT:

1) excrec/cTannapTHa MOXUOKa eKCIeCy;

2) acuMeTpid/cTaHgapTHA MOXHUOKA aCUMETpIl.

3a MANIpUEMCTBAMH pO3paxoBaHi 3HaueHus 2,5 1 2,8, mio mij-
TBEPAXKYE MOPYLUEHHS YMOB HOPMajdbHOTO posnoainy (> 2), a 3a
depmepchkumu rocnoaapeteamu — 0,8 1 0,9 — pesynbrar meHuie
2-X, MOKHA NPUHHATH HOpMaibHU# po3noaia. LliHHICTE i€l PyHK-
il 3pocTae, KOJIU NPOBOAUTHCS BUOIPKOBE AOCHIJIKEHHA 1 pe3yib-
TATH CTAaTHUCTHYHOTO aHalli3y IEPEHOCATHCA Ha BCIO TCHEpAJIbHY
CYKYTTHICTb.
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7. TloOynosa ricTorpaMu Aa€ MOKIUBICTD OIIHUTH, KA KUTBKICTE
CNOCTEPEKEHb MIPUIIMAE MEBHE 3HAYEHHSA a00 nepebyBace B IEBHOMY iH-
TepBani. Bupobuuua cobiBapTicTh NpoayKili Ha GepMEPCHKUX TOCTIO-
AapCTBaX IMISCTH PETIOHIB cATae 10 | Miapa rpH, 1ie OI1icTh nepedyBae B
IHTEepBall BT 2-X A0 3-X MJIpJ TpH. JIuiie ouH perioH Mae BUTpaTH
BUpOOHUIITBA O17TbIIe 5 MyIpA rpH. Ha rictorpami IpuCcyTHS MPaBOCTO-
POHHST acCUMETPIS (XBICT IepeOyBae MpaBopy4), HASBHUH HOPMAThHUM
po3noai (puc. 3).

Yagrata
i

Bwpofneya sofimapricts npogyoui [pofin, necoyr) cirm Py - oL B P ]
BSDMEPLRMEEK POCROJIPETEAT

Puc. 3. BisyaibHe BinoOpaxeHHs cobisaprocTi npoaykuii
llrcepeio: po3paxoBaHO ABTOPOM.

BizyanpHe 300paskeHHA pAOY CIOCTEPEXKEHHSA 3a JIOMOMOTOIO
SIIIAKOBOT JllarpaMu BKa3ye Ha BUICYTHICTh €KCTPEMAbHUX BUKHUJIIB,
A€ MOKJIMBICTh BU3HAYUTH MEJIaHy, MIHIMANLHE | MAKCUMAJIbHE 3Ha-
yeHHust. HwkHIl 1 BepxHi OOKM fAlIMKA BIANOBIAAIOTL MNEPLIOMY
(Q1 =25 %) 1 tpetbomy (Q3 = 75 %) KBaHTUIAM (3HAUEHHA, LIO BUO-
KPEMITIOIOTD /4 1 ¥4 BUOIpKH ). SIuKoRa JiiarpamMa 3py4Ha i1 4uac mopis-
HAHHS BUOIPOK, SK1 MOIISH] Ha KaTeropii, BOHA HalOIIBII HATJISIHO
XapaKTEPUIYE POTOILT,

Bucnoexu i nepcnexmusu 0151 nodanviiozo oocaioxcenns. dep-
MEPChbKE rocnoAapcTBO B YKpaiHi JUIIE PO3BUBAETHLCA, NMPO LIO CBIA-
yaTh BUTPATU ¢/B npoaykuii. CepenHiil po3Mmip MEHUIMH 3a BUTpaTu
HiAMPUEMCTB ¥ 6,6 paza. Po3BuToKk ¢/T B YKpaiHi HepIBHOMIpHUH. Y
HOJANIBIIOMY HEOOXIJTHO MpoaHadi3yBaTu 1HINI C€KOHOMIUHI IIOKa3-
HUKH, 100 MATBEPAUTH 111 TPUITYILICHHS.
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PO3LI 3
MEPEBIPKA CTATUCTUYHHUX TIMOTE3

3.1. [IpuHuunu nepeBipKu CTAaTHCTUYHHUX TiNMOTE3

OnHe 3 OCHOBHUX 3aBJaHb CTATHCTHKH TIONATAE B TTATBEPKCHHI
a00 CIPOCTYBaHHI IEBHOIO MPUNYILESHHA (FIIOTE3H) BIAHOCHO I'€HEPasib-
HOI CyKynHOCTI, 3p00aeH0i Ha ocHOBI BuOipkoBoi. Cama mpoueaypa 3ic-
TaBJICHHS T1IIOTE3H 3 BUOIPKOBRHMH JJAHMMH HA3UBAETHCS IIEPEBIPKOIO
CTATUCTUYHOI TIMOTE3U. 3ayBaKUMO, IO CTATUCTUYHA TIITOTE3a ITiJIT-
BEPIKYEThCS a00 CIIPOCTOBYETRCS aJie HIAK HE JOBOAUTHCA, 11MoTe3a
MO¢ OYTH TPaBUABHOIO 00 HETTPABUIIBHOO, TTiJT Yac 1i MPUHHSTTS 200
COPOCTYBaHHA MOXJIMBA MOMWIKA, TOMY Y pa3l IPOBENEHHA CTaTUCTHY-
HOI'O TECTYBAHHS BU3HAYMMO NOMUJIKH 1 Ta 2 poay.

CratucTnuHa rinore3a (rimore3a) — Iie IEBHE TBEPKEHHS
(IpUIYTIEHHS ) BIZIHOCHO TE€HEPATLHOI CYKYITHOCTIL, IO NEPEBIPIETHCS
Ha OCHOBI BUOIpKHU. ['IMOTE3a HA3UBAECTHCH TAPAMETPUIHOTO, SIKIIO TIS-
PEBIPAETHCS NPUNYLUSHHS PO NapaMETPH PO3NO/ITY MEBHOIO BULY, T
HEMapaMeTPUHHO, AKUIO MEPEBIPAETHCA TiOTE3a IPO BUJ, HEBIJIO-
MO0 PO3IOAiNy.

IlepeBipka CTaTUCTHYHOI TIOTE3M MOKe OyTH IpoOBeJcHA 3 BH-
KOPUCTAHHAM MTapaMETPUIHHX 1 HEMMapaMeTPUIHUX KPUTEPIiB,

Ha npakTuiii HaigacTinie J0BOIUTRCS PO3B’SI3YBATH 3a/1a41 ABOX
TUNIB 32 MEPEBIPKOIO rinoTe3. 3ajaui nepuioro THIy NoOB’sA3aHi 3 nepe-
BIPKOIO IOOTE3 NP0 ICTOTHICTh BIIMIHHOCTEH MIXK IapaMeTpaMu CTa-
TUCTUYHUX CYKyNHOCTEH. [IpuKkianomM Takux 3aia4 MOKe OyTH OLIIHKa
BIPOT1THOCTI BIIMIHHOCTEH MIXK CEpeHIMH, JUCTIEPCIIMH, KoedilieH-
TaMHu KOPEJIAIIil, perpecii Ta iH.

3anadi Ipyroro THIY MOB’A32HI 3 TIEPEBIPKOIO TINMOTE3 PO 1CTOT-
HICTb BIAMIHHOCTEH 3akoHIB po3noainy. o HMX BiAHOCATHL 3ajadi
OO0 BU3HAUCHHS BIAMORIAHOCTI BUOIPKOBOIrO pO3MoaAlly TEOpETUU-
HOMY, 4acTilU€ BCHOIO HOPMAalbHOMY, OLIHII OJIM3BLKOCTI JABOX CMIII-
PUYHUX PO3MNOJUIB, OJHOPIAHOCTI CKJIAAy KUIBKOX CYKYIHOCTEH
TOIIIO.
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Po3rnssHEMO JIesiki BAXKITHBI TIEPEAYMOBH H 0COOITHROCTI TIEPERIp-
KU CTATUCTMYHHUX TIMOTE3 3a4a4 NEPLLOTO TUILY, OB’ A3aHUX 13 3aCTO-
CYBAaHHAM TApaMETPUUYHUX KPUTEPIiB 1 OPUNYIISHHSI HOPMATHHOTO
pPO3IOALTY B FeHEpadbHIN CyKymHocTi. Bubip KOHKpEeTHHX 3aX0/1B 3
MEePEBIPKH TIIMOTE3H 3aJICKUTh BIJl TAKUX YMOB:

1} obcar BHGIpKOBOI cykymHOCTI. I1i1 9ac TIepeBIpkH TMmoTes 3a
TAHUMH BEIMKUX BUGIpoK (72 > 30) TOMITBEHO 3aCTOCOBYBATH Y >-KpHTe-
piil HOpMaILHOrO PO3MOAINY, a 338 JaHUMH Manux Bubipok (n < 30) —
t -cTaTUCTUKY CTBIOJICHTA;

2} piBHICTH BHOIPOK 3a UHUCEIBHICTIO. BUOIPKORI CYKYITHOCTI 3a
JUCCNBHICTIO MOKYTh OyTU PIBHUMMU 1 HepIBHUMH. 11 BIacTHUBOCTI He-
00X1THO BPaXOBYBATH 1] YaC MPAKTUIHOT MEPEBIPKH TIMOTE3 TIPO ic-
TOTHICTh BIIMIHHOCTEH MiK CEpeaHIMHU, 30KpeMa T Hac PO3paxyHKY
CEPEJIHLOT MOMMWJIKY ABOX BUOIPKOBUX CEPEIHIX;

3) npuanunu GopMyBaHHs BUOIpok. [IpuiioMmu nepeBipku cra-
TUCTUYHHX TIIOTE3 3aJI€XKaTh Bl XapakTepy (hopMyBaHHS BUOIPKOBHX
CYKYITHOCTEH, SIKIT0 COCTEepekKeHH OHI€T BUOIPKU HE TTPOTHUCTABIIS-
HOThCA CNOCTEPSIKEHHAM APYroi BuOIpku, TO Taki BUOIPKW Ha3uBa-
KOTb HE3ANEKHUMU. K0 K COOCTEPEIKEHHS OAHIET BUOIPKU NCAKOID
MIPOK IOB’A3aH1 31 CIOCTEPEIKEHHAMM APYyroi BUOIpKU, TO Taki BUOI-
PKH Ha3UBaIOThH 3aleKHUMH. POpMyBaHHSI BHOIPKOBUX CYKYITHOCTSH
3YMOBIIOE Pi3HI TPUHOMU OIIHKH BIpOT1THOCTI MUK CEPeIHIMU JBOX
MaJiX BUOIpOK. AKIIo BUOIPKY HE3AISKHI, TO CTATUCTHIHIN OTIIHITI TT1-
ANSATAE PIZHNLSA CEPEAHIX, SKLIO 3aNEKH] — CEPEAHS PI3HULS;

4) piBnictb aucnepciid. ITig yac nepeBipKy rinoTe3 WoOA0 CEpe/i-
HIX MOKJIMBI JIBa BUINAAKHU 11040 BHOIPKOBUX AUCHEPCIH: Aucnepci
PiBH1 200 HEPiBHI. Y 3B S3KY 3 LIMM BUHUKAE CIENIAJILHE 3aBJAHHS TIE-
PEBIPKH TIIOTE3HU PO ICTOTHICTh BIAMIHHOCTEH TBOX aucmepciit. [
NEPEBIPKHU TIMIOTE3U MPO PIBHICTL ABOX JUCTIEPCIH Y TeHEPAILHUX CY-
KYITHOCTSX BUKOPUCTOBYETHCS KpuTepiit dimiepa, SKUM TpyHTYEThCS
Ha CMIBBIIHOWICHHI ABOX BMOIPKOBUX CKOPHUIOBAHWX JAMCMEPCIH, 110
3aMIHIOKOThH 3HAUYEHHA JUCNEPCIH Y FreHepaIbHUX CYKynHOCTAX. Kpu-
TUYHI1 3Ha4YeHHSA kpuTepito diliepa 3HaxoA4Th 32 cuellaJbHUMU Tab-
JUISAMU 32 BIAMOBIAHOK KIIBKICTIO CTYIEHIB CBOOOIU 1 3ajlaHUM
PIBHEM 3HAUYLIOCTI.
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3aeKHO BiJ TOTO, PIBHI UM HEPIBHI AUCTIEPCIT B TCHEPATBHUX CY-
KyIHOCTSX, NOTPIOHO BUAO3MIHIOBATH CXEMY IIEPEBIPKH TIIOTE3MU.

Po3R’s13yBaHHSA 3a/1a4 APYroro TUILY OB’ S3aHO 3 MEPEBIPKOIO Ti-
[IOTE3 BITHOCHO 3aKOHIB PO3IOALTY TCHEpalbHUX CYKYIIHOCTEH. VY
IPaKTUYHUX TOCIIKEHHSIX aCTO BUHUKAE HEOOX1THICTh BCTAHOBUTH
XapakTep po3NOAlUTY TCHEepaIbHUX CYKyMHOCTEH, TIpH IbOMY MOKYTH
BUHHUKATY 3aJladl TPhOX BUJIIB:

1) mpo y3roKeHICTh eMIipUYHOro (BHOIPKOBOIO) 1 TEOPETUY-
HOTO (TeHEPAIBLHOTO) PO3NOALTY;

2) PO HE3AICKHICTE POIMOALTY OJHIET O3HAKU BT JIPYroi;

3) Ipo OAHOPIAHICTL MBOX Ta OLIBINE €MITIPUUHUX PO3ITOILTIB.

Taki rinmoTe3u, K | TIMOTE3UW BIAHOCHO TapaMmeTpiB PO3MOAINTY,
MEPEBIPSIOTE 33 JOMOMOT 00 CIIELIANBHAX KpUTEpiiB 3roan. Kpurepiem
3rOJIM Ha3MBalOTh KPUTEPIA MNEPEBIpKU TINOTE3U LWOA0 nepeadadypa-
HOT'O 3aKOHY HEBIJOMOI0 PO3MOANY B IeHepalbHId cykymHocTl. L[li
KpUTEpii JAO3BOJSIIOTH BCTAHOBUTH, Y3TOJKYIOTHCS UM HE Y3TOIXKY-
IOThCS JOCIKYBAHI PO3MOIUIHA 3 TEOPETUIHUMHE PO3IMO/ILUIaMU, 4 Ta-
KOJK T€, HACKIJIBKM ICTOTHHMH € PO3GIKHOCTI MIXK LIUMH PO3MOALNAMH.

3.2. OcHOBHA H AILTEPHATUBHA TINOTE3H

OnHa rinoTesa Ha3UBAETLCA ocliogiolo (00 1yboeoe), 11 103-
HayarTh Ho, JIOriuHe 3amnepeycHHs] OCHOBHOI IiNOTE3U HA3HMBAETHCS
aNnbTEPHATUBHOI Ta Mmo3HaudaeThes Hi. I'lmotesy, mio ¢ikcye enune
3HAUCHHS MapaMeTpa, Ha3uBalOTh HPOCHIO0, B TIPOTUIIEKHOMY BHIIA-
IIKY — CKIAOHOT0.

[Tpagusio, 3a SIKUM NPUIUMAETHLCS PILICHHS MPO NPUHHSATTA ado
BIIXUJICHHS TinoTe3un Ho HA3UBAKOTL crmamucmuyHum Kpumepiem ne-
pesipku rinote3sn Hp. PimieHHs npuiiMaroTh Ha OCHOB1 BHOIpKH
X1, X, ... Xy, 33 ax010 QopMytoTs cneniansiy QyHkuito Budipku T, =
T(Xy, X5, ... X)), 110 GyHKLIK HA3BUBAKOTEL CIIAMUCMUKOIO KPUMEPILIO.

IIpunnun nepeBipku rimorei. MHOKHWHA MOXIHMBUX 3HA4YeHb
CTaTUCTUKKM KpUTepito Ty, pO3AUIAETHCS HA ABI MIAMHOMKWHY, LLO HE Me-
PETUHAIOTHCS: KpUTHYHY cdepy S, ToOTO cdepy BIIXUIEHHS TIOTE3N
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Ho Ta cdepy S npuitHsTrs miei rimoresn. AKmo dakTHIHE (CTocCTepex-
He, BUpaxXyBaHe Ha OCHOB1 BUOIPKH) 3HAUSHHS KPUTEPIIO MOTPAILISLE B
KpUTHYHY chepy S, TO OCHOBHA T1NoTe3a Hy BIIXUNSETHCS Ta MpUiiMa-
€ThCS ATBTEPHATHBHA H1, Y IPOTHIIS)KHOMY BUTIAJIKY IPHUIAMAETBCS OC-
HOBHA rinoTe3a, ToOTO BIAXUIAETHCH albTEPHATHUBHA.

Ak yKe 3ayBaKyBaJIOCh, I 4ac MEePEBIPKH CTATUCTUYHOI T1IMO-
TE3U € MeBHA HMOBIPHICTh HOMUJIUTHCA.

IMoMuiIka DePUIOro POAY HOIACAE 8 THOMY, WO BIOXUIIEMBCA HY-
Ab0GA 2inomesa, sika HACnpaedi € npasuabroo. AMoBipHIiCTS Wil mo-
MHJIKY ITI03HAYAETHCS & Ta HA3UBAETLCA PIBHEM 3HAUYIIOCTI KPUTEPIIO.
3a oznauenusm ¢ = P(H,|H). [{ro AIMOBIpPHICTE 3aaI0Th, SK IPAaBUIIO,
nepe; IPOBEACHHAM TECTY, YHCJIOBE 3HAUYCHHS € CTaHIapTHUM o =
0,01; 0,05; 0,001; 0,005.

IloMHIIKRA APYTOTO POAY HOI22A€ Y BIOXUNCHHI AIbMEPHAMUBHOT
einomesu, wjo Hacnpasdi npasuibna. UMOBIPHICT HOMHUJIKM APYroro
poay mo3HadaeThesd 5. Bimnoriaao no oswauenHs S = P(Hy|H,). Be-
audrHa 1—  HA3UBAETHCA MTOTYKHICTIO KpUTepito. MiHIMI3yBaTH HMO-
BIpHICTH OJHOYACHO TMOMMJIKH 1-To Ta 2-ro poay MOKIMBO ITHIIE 32
YMOBH 301nb1eHHSA 00’ eMy BUOIpKHU (Tadm. 3.1).

Tabmuns 3.1
I'inore3a Ho Binxuasierbes IpuiiMmaerncs
[IpaBuabHa [Nomunxka 1-ro poay [IpaBunbHE pilicHH:
a = P(H,|Hy) 1—a = P(Hy|Hy)

Hcupasuiibna

[IpaBuiibHC PIUICHHS
1—p =P(H|H,)

ITomuika 2-1o poiy
B = P(Ho|H,)

Y panionokaili NOMWIKa MNEPILIOro pojay — IIPONYCK CUIHalY,
APYTOTO POy — OPUMHATTA XUOHOTO CHTHANY, V IOPUCIPY/ICHIILI
(@ — WMOBIPHICTb BUIPABIOBYBAHHA BWUHHOrO, 8 — 3aCy1KEHHS HEBHH-
HOTO; Y BUPOOHHULTBI (& — PU3UK MOCTAYAILHUKA, 8 — PU3HK CMIOKUBAYA.

Pigenv 3nauumocmi 2inomesu Ha3UBaIOTL IMOBIPHICTL 3TIHCHUTH
MOXUOKY TIEPINIOTO PoayY, TOOTO BUIXWIMTH MPAaBWILHO HYJILOBY TIMOTE3Y
(a = 10 % abo 5 % abo 1 %). TInowa nig HOpMaNbLHUM PO3NOAINOM
nopisHioe 1. Ham HeoOxinHO nepeBipuTH, 4K LE BUMAAKOBE cepeaHe abo
cepeane iHmmoro posnoaity. [loxnbka xapakTcpusye, 1o CCPCIHE 3HA-
qEeHHS TOTIAI0 BHMAIKOBO, TO1 BIIXIISETHCS HyJILOBA TIMOTE3A.
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Po3LIMpIOETHCS THIOMIA, 3HIKYETHCS BIACOTOK MOXUOKY, Ha PIBHI
0,05 Bigxunsemo, a 3a 0,01 ne Bigxunsemo (puc. 3.1).

p — noxubka I pony o — noxubka I poay

1 -0,95=0,05, 1 -0,99=0,01.
Puc. 3.1. Bisyamizania noxu0ku nepuroro i Apyroro poay

Hng Bizyanizauil moxXuOKu 3aCTOCYEMO PO3NOALIBYUN KANbKY -
top: https://gallery.shinyapps.io/dist calc/ (puc. 3.2-3.5).
Distribution Calculator (po3noaijibuuii KaJALKYJATOP)

Distribution Calculator

Dwtrituton: Mormal Distribution

0.10

0.05

Sondare deviatian

|

- > _

.09 8 53 ] 33 686 LR

0.00

Pox acEx=p 1 c i 3 -
y A A=0 III"k £ BE5arx>86 I'_.|:_ = {1 (1489

Puc. 3.2. HopmasbHuii po3nogin

standard deviation — cepeaAHbOKBAAPATHYHE BIIXUIICHHS

mean — CepeaHE 3HAYCHHA

Find area — 3nalinites cepy:

both tails — o6uaBa xBOCTH lower tail — HIKYUP XBICT
upper tail — BepxHiit XBiCT middle tails — cepeani XBocTH
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https://gallery.shinyapps.io/dist_calc/

Distribution Calculator

Diatribaton

Mopmal

By

N Souanan

(L 4
P(X <anrX> k) _ __4

0.0

Find Az

Boin Tais

Puc. 3.3. t-po3noain

Distribution Calculator

D mibution:

FiX=>aj)

Puc. 3.4. F-po3noaia

Distnbution Caloulator

Diistrituncn

s B

Maimal

Smorial

'1|-=-'|||lm|

P> a)

Fing Ares:

topar Tl

Pue.3.5. y* — posnoain

1 Distribubion

PX<-1960rX >196)=00784

F Diskribution

P{xX > 208} = 00409

Chi*2 Distrlbutlsn

1831

POX>18.31)=0.05
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3.3. A.]'Il"OpHTM INPOBCACHHA CTATHCTHYHOI'O TCCTYBAHHSA

ITepeBipka cTATUCTHYHOI MIIOTE3U Nepeadadac IoCiiI0BHE BUKO-
HAHHY TAKUX €TAIIB:

1. OuiHATH IHYOPMALIIO TA OITUCATH CTATUCTHYHY MOJETh BHO1p-
KOBOT CYKYITHOCTI.

2.Ha ocHoB! BuGipku X4, X5, ... X,, chopMyntoBaTH HYIBOBY Ta
aNbTePHATHBHY T1OTE3H.

3.Bubpatu kputepiii nepeBipku. Y KOKHOMY KOHKPETHOMY BH-
naaKky nigbupamoTs craTucTHky kputepito T, = T(X(, Xo, ... X,),
3a3BUYAN 3 HWKUE nepepaxoBanux:; {J — HOpMaIbHUAN PO3IOALI, pO3IIO-
aun xi-kpagpat (nomatok B); f-posmoain CrerofieHTa (107aTOK A),
F-posmonain ®imepa (nomatok ).

4,3a CTaTUCTUKOK KPUTEPIKD Ta PIBHEM 3HAYYIIOCTI (& Y BLIIIO-
BIAHIN cTaTUCTUYHIN Tadnuul (y UbOMY MIAPYHYHUKY Ll TaOAULl NOAaH1
B 10/IaTKaX) BU3HAYAIOTb KPUTUYHE 3HAUEHHS (KPUTUUHY TOUKY ) Ta BU-
3HAYAKOTh KpUTHYHY chepy S. Mexi cdep BU3Ha4aloThCs, BIAMOBIIHO,
13 CIIBBIJHOIICHD JJIA MPABOCTOPOHHBOI, JJIBOCTOPOHHBOL Ta JIBOCTO-
POHHBOT cthep, 10 TIOKa3aHo Y Taduil 3.2,

Ta0nung 3.2
Mexi chep cTaTHCTHUHOIO KpUTEPiK0
Kpumni mosiphicrs nomuku 1 po Bizyauizanis
chepn p pouy yauisau
[IpaBocro- p . “
POHHS (tCu > th) =
JliBocTo- a
B Pty <tp)=a
JlBocTopoHH: P(tCH < thl) + P(tcn > tﬂpz) =q a/2
r |2
CumeTrpudHa o
Pty <t =Plt, >t ==
JABOCTOPOLLIIA (ton < tign) (tex > fip2) 2

76



5. Jlnsg oTpuManHoi pcami3aiii BUSIPKH Xq, X5, ... X, PO3PAXOBY-
FOTh (paKTHIHE 3HAYEHHA KPUTEPIIO Tengerep = T (Xq, X2, ... Xp) = L.

6. Ao po3paxoBaHe 3HAYCHHS { HAICKHUTH KPUTHUYHIN chepi,
TO rinore3y Ho BiaXuistoTh; Ko x t € S, Toal HeMae NIACTaB Ajs
BIXWICHHS OCHOBHOI TinoTe3n, T06To Hp npuitMaioTh.

7. @opMyIIOBaHHS BHCHOBKIB 3a pPe3ylbTaTAMH TIEPEeBIPKH
HYJILOBOT T1TIOTE3H.

HeoOxigHO 3ayBa)KUTH, LIO y pa3i BiACYTHOCTI CTaTUCTHHHMX
TabNMUb 13 KPUTUYHUM 3HAYECHHAM MOKHA CKOPUCTATUCS 3HAYUMICTIO
KPHUTEPIIO (p-3HAYCHHS).

IMpukaaa. [ToOyaysatu ricTorpaMmy 3a JaHUMU BUOIPKHU Ta 3pPO-
OUTHU TIPUITYILIEHHS MIPO 3aKOH PO3IO/ILIY.

Tabnuus 3.3
Buxigui gami
X%, 04 4-8 812 12-16 1620 20-24
H, 40 24 16 12 8 4
.
i 10 6 4 3 2 1
h=4-0=4,

CrnonyyuBmv CepeIMHN TPIMOKYTHHKIB TICTOTPAMHM, 32 BHTIISI-
JOM OTPUMAHOI KPUBOI MOMKEMO 3pOOUTH MPUITYIIEHHS, TOOTO BHCY-
HYTH TinoTe3y Npo ICHYBAHHS €KCIMOHEHUIATLHOrO po3noainy. KoxHy
rinoTe3y BapTO NEPEBIPUTH, a AN LLOrO MOTPIOHI EMMIIPUYHI T TEO-
PETUYH] 4acTOTH. EMIIpHUHI — LIe YaCTOTH 3HaMAEH] 32 JaHUMH BUOIP-
KH, TEOPETUYHI YaCTOTH — OOUUCITIOEMO 3a (DOPMYJIaMHU.

VY BUNAJKY OUCKPEMHO20 3AKOHY pO3nodity TEOPETUIH] YaCTOTH
IIYKaTh 3a opMynow: 1, = n- p,, ne n — 06’ eM BUBIpKU; p; — HMOBIP-
HICTh CIOCTEPEKYBAHOTO 3HAYeHHS X = X, AKa OOUHCIIOETHCS 3a
YMOBH, TII0 X B34Te 3a MPUIYIICHAM 3aKOHOM.

Y OUIBLIOCTI BUMAAKIB 3aKOH PO3MOANTY JOCTIJKYBAHOI BUTAI-
KOBOI BEMYWHH HEBINOMUH, aN€ € MEBHI MIACTaBU 1A MPUIYLIECHHS,
11O BiH €, HATIPUKJIAJ, HOPMAILHUM, NOKA3HUKOBHUM, PIBHOMIPHUM, I'i-
NEPreOMETPUYHUM TOLIO.

Hexaii reoOxiaHO niepeBipuTH rinote3y Hp mpo Te, o BUmajKoBsa
BEIMUIHA PORIIOAUICHA 32 TISRHUM 3aKOHOM, ITI0 33/1a€ThCs (PYHKITIEIO po-
snoginy Fy(x), To6To ocHoBHa rimotesa mae urmsaa Ho: Fy(x) = Fy(x).
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AJIBTCPHATUBHA TIIOTC3a CYNCPCUHTH OCHOBHIH, TodTo Hi: Fy(x) #
Fy (). JAns nepeBipKy MIOTE3MU PO PO3IMIOALT BUIAIKOBOI BETHIHHH X
IPOBOJIUMO BUOIPKY 1 IpeACTaBIsAEMO 11 y popmi Tabimui 3.4 cTaTuc-
TUYHOTO PO3NOALILY.

Tabmumg 3.4
Butipka ¢cTAaTHCTHYHOIO PO3LOALNY
X; Xy X Xm
n; nq N, Ty

3 06’ emoM BUOIpKU N = v, Ny

3.4. Buau po3noaiiis

JIMcKpeTHA BUNIAAKOBA BeJIWYHHA X Mae€ OiHOMIaabHHI 3a-
KOH po3nogiay 3 napamerpamu ne€ N, p € [0; 1], AKIIIO BOHA HaOyBae
3HadeHHa 0, 1, 2, ..., m, ... n 3 IMOBIPHOCTSMH, 110 OOUHCIIIOIOTHCS 3a
dbopmynoro bepuyam: P(X =m)=C"p"q¢"™.

Toii dakT, o BUMAAKOBA BEJIMUYMHA X, pO3noalaeHa 3a 6iHo-
MiaJIbHUM 3aKOHOM 3 ITapameTpaMu # € N, p € [0; 1] , TO3HAYA€ThLCSA Ta-
KMM 4uHOM X~B (n; p) (Tadu. 3.5).

Tabmuns 3.5
Bubipka 6inoMianbHOr0 po3noginy
X; 0 1 2 M n
p; q" | CGprgmh | Gl |Gl e | D"

BiHOMiaJILHHH 33aKOH PO3MOALNY LINPOKO BHKOPUCTOBYETHCH B
TEOPI 1 MPAKTHLI CTATUCTUYHOTO KOHTPOJIK SIKOCTI NPOAYKIIIL, I/ 4ac
ONMCYBaHHA (PYHKITIOHYBAHHSI CUCTEM MacOBOTO OOCIYyTOBYBaHHS Ta B
1HIMHUX chepax.

MareMaTH9He cnoAiBaHHSA BUMAJIKOBO! BEIIMUNHU X, PO3MOILIC-
HOT 3a OIHOMIANILHUM 3aKOHOM, 00UNCIIVETHEH 3a popmyoo M(X) = np.

Jucnepcia BUIIAAKOBOI BENUUMHU X, PO3NOALICHOI 32 O1HOMIA/b-
HUM 3aKOHOM, 004UCTIOETRCA 3a hopmyiioo D(X) = npq.
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JluckperHa BUNAAKOBA BeauuuHa X Ma€ posnogia Ilyaccona
3 mapaMeTpoM A =np, 0 <A < oo, n e N, p €(0;1), axuro BoHa MpUTi-
Mae 3Hadenss 0, 1, 2, ..., m, ... — 1€ KUIBKICTh YCHIXIB y 7 HE3AICHKHUX
BUIIPOOyBaHHAX bepHyiIl, 32 YMOBH AKIO # —> +0, p — 0 3 KMOBIp-

m -4
HOCTSIMH, IO ITYKArOTk 3a popmynoro (Tadi. 3.6): P(X =m) = A el :
3
Tabmuus 3.6
Bubipka posnoainy Ilyaccona
X; 0 1 2 m
i e A de™4 A? 4 Ame™”
Ee m!

Posnoain Tlyaccona 3a mapamMeTpoM A MO3HAYAETHCS TAKWM HH-
HOM: PS(R).

3a JOTOMOT0I0 IILOT'O 3aKOHY AOCTIKYETHCHA KUIBKICTE 3001B Ha
aBTOMATHYHIH JIiHIT, BIIMOB CKJIaJIHOT CHCTECMH, IO Ipalioe B HOpMa-
JBHOMY PEXKHUMI, BUMOT HAa OOCIyrOBYBAaHHS, SIKI MOCTYNANTh 338 OJHU-
HHLIIO 4acy B CUCTEMAX MacOBOI'0 OOCIyTrOBYBaHHS TOILO.

Axiie BUNaAKoBa BeauuuHa X Mae posnoain Ilyaccona 3 napamer-
poM, Toai: matemarnuHe cnoaisanns M(X)= A; nucnepcis D(X)= A .

Ipukaaa. Koxken 31 150-TH 3HaKIB MOBIIOMIICHHS, HE3AICKHO
BIJI IHIIUX 3HAKIB, MOKE OYTH CIIOTBOPSHUM ITi 9ac MPOXOKCHHS JT1-
HISIMH 3B’513Ky 3 WMoBipHIcTIO 0,003, OOuncautn UMOBIPHICTE TOTO,
1110 OTPUMAHE MOBIAOMJICHHS!

1)} He MICTUTB KOJTHOTO CIIOTBOPEHOIO 3HAKA,

2) MICTUTh HE MEHIUIE HUK JBa CIIOTBOPECHUX 3HAKH.

Hexaii purankosa BenuunHa X — KUTBKICTh CIIOTBOPEHUX 3HAKIB,
cepen 150 3HaKiB, MO MICTIATBCS Y TOBIIOMIICHHI. Tak, 3aaHa BUmaji-
KOBa BENMYMHA PO3MoAincHa 3a 3akoHoMm [lyaccona, napameTp po3no-
any A =np =150-0,003 = 0,45. BukopucToByloun TBEPIKESHHSA
7.5 ma k = 0,1, maeMo:
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1
1) P(XZO):e-O»“S%zo,zsm; 2) P (X22)=1-P(X<2)=1—

0 1
(PX=0)+PX=1)=1- (6-0,45.%%-0,45,%):
1 —0,9246=0,0754.

ITpumyctuMo, 1o iCHYe MHOXHWHA, IO MICTUTh N €JIeMEHTIB,
cepesl AKUX piBHO M CJIEMEHTIB BOJIOMIIOTH TICBHOK BJIACTHBICTIO.
3 OCHOBHOT MHOXKHHH BIOUPAIOTE 1 €JICMCHTIB, BUTa/ikoBa BeJIMUMHA
X — KiIBKICTb €JI€MEHTIB /# 3 BIACTUBICTIO, cepen BinidOpaHux Mae ri-
nepreoMeTPpHYHHUH 3aKOH PO3N0/ily, AKIO BOHA IIPHHMAE SHAYCHHS

i fiMoEi cp-cin
1,2, ... min (n, M) 3 iMOBipHOCTIMH P(X = m) = —4_—¥M

7
N

I'imepreomeTpuunnii posnoain 3 napamerpamu N, M, n mio3Ha-
Ya€eThCs TaKUM YHHOM: X~ H(N,M,n) (Taba. 3.7).

Ta0mmus 3.7
Bubipka rinepreoMeTpu4HOrO po3noaiay
X; 0 1 2 m
pi | CuCi-m | G Ciow | Gii- CRTH Ch - Cri
R R R Cy

I'inepreoMeTpuuHNi 3aKOH PO3MOJLIY IMHUPOKO BHKOPUCTOBY-
€TLCS B TIPAKTHIN CTATUCTUYHOTO MPUHMAIBHOTO KOHTPOIIO SKOCTI
OPOMHUCIIOBOT MPOAYKINT, B 3371a4aX, TIOB’sI3aHUX 3 OpraHizaliielo BUOIp-
KOBUX JOC/IIKEHD, Ta B IHIIKX chepax.

Ao BunaakoBa BenuurHa X MAE TiNEPreoMeTpuUdHui 3aKOH
posnoainy 3 napamerpamu N, M, n , Toni:

. M
1) maTeMaTH4He criofiBaHHa M(X) = HW ;

2 8 DOY)— n— (1—E}[1_£J
) nucnepcis D(X)= NIl N Yt

Ipuxaaa. Y norepei «CnoptaoTo 6 13 45» TpoILLOB] OIPU3H OTPH-
MYIOTh YYaCHUKHU, K1 BUTpatu 3, 4, 5 1 6 BUIB CIOPTY 13 BiMIOpaHUX
BUMAKOBO MIECTH BUAIB 13 45, Po3Mip mpu3y 30UIBIIYETHCS 31 3011b-
OICHHSM KUJTBKOCTI BraJlaHUX BUJIB CTIOPTY. 3HAWTY 3aKOH PO3MOALTY

&0



BUTTAAKOBOT BETHIWHY X — UHCJIO BraJaHWX BHIB CIIOPTY Cepeal BUMa-
AKOBO BIAIOpaHUX LIeCTH. Slka NMMOBIPHICTD OTPUMATH [POLUOBUI
npr3? 3HAWTH MaTeMAaTHYHE CIOJIBAHHS T4 JUCIEPCIIO 1i€l BUITAIKO-
BOI BCTUYUHH.

Po3p’a3anuga
Tabnug 3.8
Buxiaui 1ani
X; 0 1 2 3 4 5 6
p; | 0,40056 | 042413 | 0,15147 | 0,02244 | 0,00137 | 0,00003 | 0,0000001
_ 6 6 6 6
M(X)= 65 =08; D(X) = 6'5'(1_5}(1_%} =0,6145 -

PB <X <£6)=0,0244 +0,00137 + 0,00003 + 0,0000001 = 0,02383 = 0,24,

Yc¢i TBepIKeHHS 3BeeMO B TaOIHINO 3.9,

TaGmuus 3.9
XapaKkTepUCTHKA BHAIB PO3NOALIIB
5 Marema-
. IlapaMer- HUmogipHicTh THYHE .
Poznonin pn P{X = k) eroxi- Hucniepcist
BaHHS
bepuvmni g k=1; 1-p ona 1-—
pHy pefo] | PP . ri(pq p)
Binomians- f P, (k) = Ckp*q™®
Huid reNpell TN 012 P "Pa
['eomeTpuu- P(X = k) = pg~*1; '
sl PEO@D | T 123, 1/
] _ & wok
o roren GG
HIH NM.n ' \W_][]_%Il_%
k=0,1,2,3,... N - :
min{n,M)
[Tyaccona _ A
= = —f *
A € (0,00) PX=h) K A A
k=123 ..n

Bunaaxkopa BeinuuHa X po3nojaijieHa piBHOMIpPHO Ha IHTEp-
Ball (2, b), AKIIO IIUIBHICTE PO3MIOALTY € CTANOK AN BCIX MOXIIMBUX
3HaueHb X, TOOTO:
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1
f6)=fo—ar* < @0

0,x & (a,b)
Toit pakt, 110 BUIIaAKOBA BEJIMYHHA X PO3MOIIICHA PIBHOMIPHO,
Ha 1IHTepBam (¢, b) mo3HavaeThCd TakuM uuHoM: X ~ U [a,b].
SIkTI0 BUTIAKOBA BEJIMUMHA X PIBHOMIPHO PO3ITOAICHA Ha 1HTEp-
Bani (a, b), 10:
1) dyHkuis po3noally HMOBIPHOCTEH BMIAAKOBOI BEIHYMHH X
MAa€ BUTIISI:
0, axmo x < q,

xX—a
Fy(x) = 5 a,m{moa < x <D,
1, akuo x > b;
2) maremaruuHde cnozisands M(X) = aTer;
. b-a)°
3) aucniepcist D(X) = ( lz) :
br+] _ar+]

4) IOYATKOBHI MOMEHT 4, = ;
) B —a)(r )

S) #MOBIpHICTL BaydeHHa X B 1HTepBanl (a,;f) JOPIBHIOE

_a * . * . L
Pla<X<p)= )187 32 YMOBM, 11O KIHUI IHTEPBATY HAJIEKATHL BLAPI-
—d

3KY, Ha SIKOMY PIBHOMIPHO PO3IOAIIEHO BUIIAJKOBY BEITUUUHY.

IMpuknaa. EnekTponoTsara MeTpononiTeny UayTs peryiaspHO 3
iHTepBasioM 2 xB. Ilacaxup BUXOAUTL HA MIATHOPMY Y BUNAJIKOBUM
MOMEHT uacy. SIka HMOBIPHICTB TOTO, IO YEKATH MACAXKMPOBI NpUii-
IEThCA HE O11bIIE MIBXBUIMHN. 3HANTH IHTETpAIbHY Ta TU(EpEeHIIAIb-
HY (byHKUIT PO3NOALUTY HMOBIPHOCTEH, IO OMUCYIOTh PYX ENEKTPOINO-
TSTIB METPONOIITeHY, Ta OOy AyBaTH iX rpadiku. 3HAUTH MaTeMaTH-
YHE CIIO/IIBAHHS Ta Cepe/IHhO KBapaTUIHE BIIXUICHHS BUIIAIKOBOI Be-
JTUYUHU X — 9aCy OUIKYBAHHSA €JICKTPOTIOTATY,

Bunaakosa BennuuHa X — 9ac O4iKyBaHHS €JEKTPOINOTATY HA va-
coromy Biapi3ky [0; 2] Mae piIBHOMIpHUIT 3aKOH PO3NOALTY 3 MapaAMET-
pamu: a = 0; b = 2. Tomy PyHKUIT PO3NOALTY UMOBIPHOCTEH Ta 1ILJIb-
HOCTI MATUMYTEL BUTIISI:
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(0, x<0 0, x<0
|
F(x)=<§,o<x32; f(.?(,‘):ﬁa, 0<XS2;
lLLx>2 I, x>2

UucnoBi XapaKTEPUCTUKN JOPIBHIOKOTD:

0+2 —-0)’
M) ====1 D=2 = 6= 0,58

UMOBIpHICTE TOTO, IO TTACAKUPY MPUNACTHCSA YEKATH HE OIbINe
0.5

1B XBWJIMHY, AOPIBHIOE: P(0< X <0,5) = .[O,de =0,5x
]

" =025-0=025

(200 BHKOPUCTORYIOUH T'¢OMETPUYHE O3HAYCHHS HUMOBIPHOCTI, MATH-
MEMO BIJTHOIIEHHS TUIONI KBajiparta 31 cTopoHoto 0,5 1o o npsiMo-
KyTHHKA 31 cTopoHamMu 21 0,5 ).

Bunaakosa BeJIMYHHA X po3NoAL/IeHA ¢eKCNOHEHUINHHO 3 mapa-
METpOM A (a00 32 TOKA3HHUKOBUM 3aKOHOM), SIKIO IIUIBHICTH PO3IIO-
A11y AMOBIPHOCTEH 3a0a€ThCS POPMYIIOHD:

_{re ™™ x>0,
f@j_{ 0,x < 0.

Toil (akr, W0 BUIAAKOBA BeauuuHa X pO30OJUICHA EKCIIOHEH-
IIHHO 3 TapaMeTpoM A TO3HAYAETHCA TaKUM YuHOM X ~ FEx(A).

SIKIIO BUIAAKOBA BeaMuMHA X PO3MOALICHA 3a TOKA3HUKOBUM 3a-
KOHOM 3 IapaMeTpoM A , TO:

1) dyHKIiA po3noaiTy UMOBIPHOCTEN BHNAAKOBOI BETUYUHHA X
s fo,  x<0
Mae BUTTAN F,(x) = 1] e x5

: 1

2) MatemaTuuHe criogiBanusg M (X) = >
: 1

3) nncnepeist D(X) = =

4) WMOBIpHICT, BIyUeHHs X B IHTEpBal («:;f) JAOPIBHIOE

Plas X< p)y=0"—¢"
[Toxka3HMKOBUH PO3MIOALI BLAIFPAE AOCUTD BaXKIUBY POJb Y TEOPii

cucteM MacoBoro ooOcnyropyBaHHs (CMO) ta teopii HagiHHOCTI.
VY teopii CMO A — cepeHs KUTBKICTE TTOIH, 0 B CEPEAHBOMY MOXKYTh

83



BIOYTHCSA 32 OJMHUIIIO JaCy, BIAMOBIIHO, TOBKHHA 4aCOBOTO MPOMIK-
Ky MDK ABOMa CYCIAHIMUA MOZIAMM PO3NOAUICHA 3a NOKA3HUKOBHUM
3aKOHOM.

Ilpuxkaaa. BeranopieHo, mo TepMiH PEMOHTY TelIeBizopa €
BUTIAIKOBA BETUYWHA X, 11O PO3IOUICHA 33 MTOKA3HUKOBUM 3aKOHOM
po3noALTY. BU3HAUUTH UMOBIPHICTH TOTO, TIIO HA PEMOHT TEJICBI30pa
HeOoOX1JIHO He MeHIIe 20 AHIB, AKIIO BIIOMO, IO CepeaHIN TepMIH pe-
MOHTY TE€JEBI30PIB CTAHOBUTL 15 Ai0. 3HAUTU LLUIBHICTH HMOBIPHOC-
TeH, IHTETPAIbHY (YHKITIIO PO3IOALTY HMOBIPHOCTEH 1 CepeTHROKBA/T-
paTUYHE BIAXWICHHS BUMAAKOBOT BETUYHHA X,

3a YMOBOIO BiJIOMO, IITO BUIAJKOBa BeIMYIHHA X pO3MOAIICHA 3a
MOKAa3HUKOBUM 3aKOHOM PO3TOAITY 1 Mae MAaTEMAaTUYHE CIIOJIBaHHS,

o JAOpiBHIOE 15, TOMmMYy: M(X)z%zlS; ﬁ,:%; o(X)=M(X)=15

(THIB).
@yHKUIT WUILHOCT] 1 pO3NOAUTY HMOBIPHOCTEH MATUMYTb BUI-
TS
O, x<0 0.x<0
fl(x)z 1 . F()C)= [
—e 5 x2>0; 5
15 l-e ! x20,

VIMOBIpHICTE TOTO, MO HA PEMOHT TENEBI3Opa HEOOXITHO HE

menrie 20 TaiB 3HAHIeMO ABOMA CIIOCO0aMU;
1

P(X >20)=PQ20< X <o) = j%e_lﬁxdx
20

a0o
20

P(X>20)=1-P(X <20)=1-F(20)=1—(1—¢ '3} = 0,264
Bunaakosa BeanurHa X po3nojaijieHa 3a HOPMAJIbLHIAM 3aK0-
HOM 3 napaMeTpaMmu a, 0, IKWO WINLHICTb PO3N0aLNY 3a1a€Thes Pop-

MYIIOTO:

(x—a)?

1 _
202

f(x):cr Zn.e

Toit dakr, n1o BUTaAKOBA BeIUYUHA X PO3NOA1IEHA HOPMATLHO 3

mapaMeTpaMH 4, O , TI03HAYAeThLCA TAKUM aiHOM: X ~ N(a, d2).
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SAxmo BUNaAKOBa BENHUWHA X PO3NOAIICHA HOPMAJIBHO 3 Mapa-
MeTpaMu a, 02, To

1) dynkmiga po3noxiny HMOBIPHOCTEH BHIIAJIKOBOI BEIHUUHU X
Ma€ BHTJIA;

1 x  ( a)
J.e 20 dt,

Fi(x) =)=

2) MareMaTH4He CIOAIBAHHA, Moja Ta Megiana M(X) =
Mo(X) = Me(X) = a;

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

4} acumetpia: As = 0;

5) ekcuec: Es = 0;

6) UMOBipHicT, BiaydeHHs X B IHTepBan (q;/3) [OOPIBHIOE

P(aSXSﬁ)ch{ﬁ_a}—@[a_a]
o

g

HopmanbHuil po3noail HA3MBATh CTAHJAAPTHUM (200 HOPMO-
BAHOM), AKIIO MareMmaruude cnoozxianHs M(X) = 0, aucmepcis
DX) = 1.

HopmansHuil po3no/iiyl Ha3HBawTh 3arajibHUM, SKIO MaTCMa-
tiuHe cnomiBanng M(X) 1 cepeine KBaapaTUYHe BiIXIIEHHS TOBLUIBHI.

3a ymosn X ~ N(a, ¢2), imMoBipHicTb TOro, 110 X :

— npuime 3Ha4eHHS MeHWi (200 He OiyblLT) 3a 00 O0UUCTIOETHCS
3a (bOPMYJIOHO:

P(X<e)=P(X=o)=0()=0,5+D ();

— npuiimMe 3HaUeHHS OubLui (a00 He MEHILLI) 32 o OOYUCTIOETHCS
3a (POPMYJIOH):

P(X>0)=P(X=a)=1-0(0)=0,5-D; (%)

— npuiiMe 3HaYeHHs 3 iHTepBay {o; ) oOUHCTIOETRCS 3a (op-
MYJIOK):

P(a<X<B)=0(B)-P(o) =0 (=) -0y (£2);
— HWMOBIpHICTH TOro, 10 X BIAXWIHTBLCA BlJ MAaTEMaTHUYHOTO
cnoaisanua M(X) = a na enuunny He Ginbiny vik & > 0, oGuncmo-

eThed 3a popmynono P(|X-a|<6)=2d, (g)
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TTpuknan. Braxaerbcs, 10 3PICT YOJIOBIKA MEBHOT BIKOBOT TPYTTH
€ HOPMalbHO PO3NOALNEHA BUNAAKOBA BenuvuHa X 3 mapameTpaMu
c*(X)=36;M(X)=a=173 . 3HaliTH: WIiIbHICTS HMOBIpHOCTEH Ta
IHTerpaibHy QYHKLIK PO300aLTY HMOBIPHOCTEH; L0 KOCTIOMIB 4-ro
pocty (176182 cm) 1 3-ro pocty (170-176 cMm), aki moTpiOHO epea-
0auuTU B 3aralbHOMY 00’ €Mi BUPOOHHUIITBA JUIA 111€1 BIKOBOT IPYIIN.

OYHKIN MUTBHOCT] 1 pO3NOAUTY WMOBIpHOCTEH MaTUMyTh BUI-
AT

(173
1 236

flx)= o ;

x o (x-173° L
F(x)= : _[ e 3 dx=l+l@[l ]73).
ov2r =, 2 2 6

Honst kocTioMiB 4-ro pocty (176-182¢M), siki moTpiOHO nependa-
YUTH B 3arajibHOMY 00CA31 BUPOOHUUTBA AJ18 Ui€] BIKOBOI IpyIu, A0PI-
BHIOE:

182173 176-173
P(176<X<182) = @ (T) @ (T

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

Honst kocTiomis 3-ro pocty (170—176 cm), axi noTpidHO nepea-
0a4unTH B 3arajibHOMY 00Cs31 BUPOOHUUTBA )14 L1€1 BIKOBOI IPYIIH, 10Pi-
BHIOE:

) = ®(1,5)— D(0,5) =

176-173 170-173
)

P(170<X<] =P
(170<X<176) ( - -

2-0,1915=0,3830.

) —D(0,5)+D(0,5)=

2
1

t
®yukuis Jlannaca $y(t) = = fox e 2 dt TabynboBaHa, BijNO-

Bi/IH1 3HAYCHHA PyHKUI{ IPEJCTABICH] B JIOJIATKY.

IHpukaaa. O0uucINTH IMOBIPHICTH TOTO, IO HOPMAJIBHO PO3IIO0-
muteHa BedaudrHa X BIAXHIHTLCS Bl MATEMATHYHOTO CIIQIIBAHHS
M(X) = a Ha Benuuuny o, 20, 30.

BukopuCTORYIOUH OCTaHHIO (GOPMYITY TBEPUKCHHS, TTPOBEACMO
HEOOXIIHI PO3PaXyHKH:

P(|X-a|<c)=21, (g) 2D, (1)=2-0,3413=0,6826:

P(|X-a]<26)=2®, (2") =2, (2)=2-0,4772=0,9544;

o)
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P(|X-a]<36)=2, ("f) =20, (3)=2-0,4965=0,9973.

3 OCTaHHBOTO TIPUKIIAY BUILIUBAE NPABUIO TPhLOX curM (30):
AKILO BUIIAJKOBA BEIMYMHA X Ma€ HOPMAJIbHHUI PO3II0Aia, TO BIAXH-
JIEHHA 111€] BUOAJIKOBOI BEJIMUMHH Bl 11 MATEMATHUYHOTO CIIOIIBAHHS
32 A0COJIOTHOIO BEIUUHUHOIO HE TIEPEBUIILYE ITOTPOEHE CEPEJIHE KBA/I-
paTuyHe BUIXUJICHHS.

Axmo X ~ N(a, 02), TO CTaHJapTH3aLA BHITAAKOBOT BEJTMTHHH
BigOyBaeThCs 3a hopMynow: Z = % ~N(0,1).

HopManbHuil po3moAin Mae BaXKIHUBE TPAKTHYHE 3HAYCHHS, 1€
OIATBEPKYIOTH Taki GaKTu:

v’ BQX/IUBI 3aKOHM DPO3MOALLY JUCKPETHUX BUIAJKOBUX BEIH-
YUH OPU 7 —> 90 aIPOKCUMYHOTbHCA HOpMalbHUM (Hanpukiaa, biHomi-
anpHui, Ilyaccona);

v’ BQXJIHBI CTATHCTHYHI KPUTEPIl i OIIHKH, 110 BUKOPHCTOBY-
IOTBCS B MAaTEMATHIHIN CTaTHCTHIN, 0a3yIOTHCS HA 3aKOHAX PO3MOILTY
BUIIAJAKOBUX BEJIUYHUH, IO ABIAKTE COO0I0 CYMY HOPMAJIBHO PO3I0I-
JIEHUX BUIIAJKOBUX BEIWYMH (Hanpuxiaa, posnoain CteroaeHTta, Pi-
niepa, X1-KBajapaT po3no/iii);

v HOPMAaILHO PO3NOAiIEeH] BUIAAKOB]I BETUIHHHA BUKOPHCTOBY-
HOTBCS Y pa3l AOBEACHHS 3aKOHY BEJIMKNX UMCEN Ta UEHTPANbHOI rpa-
HUYHOT TEOPEMMU,

v/ 3HAYHA KiAbKICTh BUNAJAKOBHX BEAMYMH, 3 AKMMH CTHKAEMOCS
B KUTTI, «pO3NOALIICHI HOPMAIbHO», TOOTO MIJKOPAIOTHCS HOPMAJb-
HOMY 3aKOHY PO3IIOALTY.

HenepepBHa BUNAAKOBA BeJHYHHA X MA€ TAMMAa-PO3NOALT,
SIKILO WINLHICTE PO3NOALTY 3a4a€ThCa POPMYNOIO:

0, x<0,
o
fe= % x%1-e™ x>0,

Tol (akt, 1110 BUNIaZAKOBA BEIUUYMHA X Mae raMMa-po3no/iii 3 ma-

pamerpamu &, A no3HavaeTbest Takum ynHOM: X ~ G(a, 4).

Tyt T'(x)= fo_oo t"letdt — ramma-¢ynkuis Eitnepa, skmo x > 0 |
A4 UinMx 3Hadenb aprymedry ['(n + 1) =n!
SKIO BHUIAIKOBA BelWurHa X Mac raMMa-po3Hoiil 3 mapaMer-
pamu o, A, TO
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1) ¢yHKINS po3moaUTY HMOBIPHOCTEH 3a1a€ThCS (POPMYIIONO!
0,x <0,
Fx) =4 A

. -1 . ,—Ax > ()
@) fx e~ Ydx, x> 0;

0

2) MaTeMaTudHe criofiBanug M(X) = %;
24

3) aucnepcia D(X) = =
SIKIIO HellepepBHA BHITAAKOBA BeIHYMHA X Ma€ TaMMa-po3IoIiI
i napamerp a(k) HaOyBae nuiue 4OAATHUX LINMX 3HAYEHb {mapaMerp
03Ha4yaTh K), TO raMma po3nojin nepeTBoproeThes B po3noaia Ep-

aaHra k-Toro nopsaaky, (hyHKIIA, MIUIEHOCTI Ha0yBae BUTILIAY:
0, x<0

)= _* . el o ke
D! X)) ™, x>0, k=1,2,... .

Tolt (hakT, Mo BUMAAKOBA BENUYUHA X, PO3TIOAINICHA 32 3aKOHOM
Epmanra 3 mapamMerpamMu @, A, TO3HAYAEThCS TAKUM UHHOM:
X ~ ERL(k, A).

Akuio BUNAAKOBa BenuMyuHa X Mae posnoain Epaadra A-ro no-
PAAKY, TO:

1) dynxmisg posnoaiay iMoBIpHOCTEH 3a/1a€THCsL (POPMYIIOIO:

0, x<0,

_) oA 7 q
Fx) o 1)1-f(lx)k‘l-e"‘xdx,xzo;
"0

: k
2) marematudHe cnoaisanus M(X) = L
. k
3) aucnepcia D(X) = =
HenepepeHa BunagkoBa X Mae JorapupMivHO-HOPMaTbLHUHI
(JlorHOpMansHWH) PO3MOALI, AKWO i1 Jorapudm 3a10BOJIBHIE HOP-
MaJILHUAH 34KOH:

] Inx _(f—].l.'lﬂ}z
- I e 2 dr
oN2m .

F(x)=P(X <x)=P(lh X <Inx)=
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-
2

1 “Inx lna]
flxy=——=e" 7 7/,
o~N27mX

M(x)=ae? ;D(x)=a’e" (e —1)M,(x)= ae_c’z;Me(x) =a,

Hexait X;, X, ..., X, — BUIIAIKOB1 BEJIMUWHU, HE3aJIEKHI, OJTHA-
KOBO PO3MOAUICHI 3a HOPMOBAHUM HOPMAJIBHUM 3aKOHOM, TOJl cyMma
KBaApaTiB IX BUMAIKOBUX BEJIMUUH Xﬁ =L, X? Mae po3momin x7 3
v = 7 CTyHleHsIMH CBOOOIH.

SIKIO BMMAJKOBA BETMUMHA X Mae pO3NOALT y2 3 1 CTYMEHAMH
CBODOIH, TO:

1) MIIBHICTE PO3MOALTY UMOBIpHOCTEH 3a4a€THCS (POPMYIIOHD:

0, x=<0,

n X
)= {2 x2" 62, x>0;
A0

2) matemaTuuHe crofisanas M(X) = n;
3) mucuepcia D(X) = 2n.
Hexait Y — BunIagKoBa BeJIMYKHA, 10 Mae HOPMOBAHUKA HOPMAaJIh-
HHUY po3moaii, BUMTaAKOBA BEIUIUHA X 3a0a€ThHCA (PYHKIIE€I IHidb-
HOCTI po3noainy:
0, x=<0,

>
nx-
f(X) . n-l,e-—2 , x>0;

g

: Y :
TOAI BUNAAKOBA BeMMunHA Z=_ mae po3noain CrbioaeHTa 3 n

CTYICHIMH CBOOOIH.

Akuio BUMNaAKoBa BelU4uHA Z Mae po3noalt CTeRACHTa N CTy-
TIEHAMH ¢BOOOIH, TO

1} WIABHICTE p03n0)1iny MMOBIPHOCTEH 33a€ThCs (POPMYNOLO:

fioe) -2 ( f —n<z<to
nl“(nz)

2) MaTeMaTU4HEe CIIOMIBAHHA, MOJa Ta MeaiaHa M(Z) = Mo(Z) =
Me(Z) = 0;
3} aucnepcis D(Z) = %
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Hexait X ta Y — BUMTaJKOBI BEITUIHWHU, IO MAKOTL 3aKOHU PO3TIO-

ainy:

fF(y)=< (nz)“z_z g My

( 0, x<0
L 2
_ 3 2
f6)=9 —n(,nl)n -x%'l-e'%, x>0,
> 1
221 ()
( 0, y<0

x2 e 2 ,y>0,

27T (%)

. Y . .
TOA1 BHIIQOKOBA BCIHYMHA Z:/_Y Ma€ pO3IICALI (Dlmepa-CHez[e-

KOpa 3 KUIBKICTIO CTYTICHIB CBOOOIH, 10 AOPIBHIOE #, #;.

Skimo BumagxoBa Belu4uHa Z Mae po3noaut CThIOICHTa 3 N CTY-

MIEHsIMU CBOOOIH, TO

1) MaremaruuHe criofisanus M(Z) =

2) aucnepcis D(Z)=

[L31

nz _2,
2niJ (no+n;p-2)

ny(ng-2F (ny-4)

V3aranbHeH1 XapakTepUCTUKH PO3IOAUIIB HaBEACHI B TaOIUII

3.10.
Tadnuuga 3.10
XapakTepHCTHKA BHAIB PO3NOALTIB
Po3monin | Ilapanme- linsHicTs po3noainy M(X) D(X)
TPpH HMoORipHOCTEH

PisHOMIp- _ 1 o\
it Ha aab<Eb;? Fx) = ’—b — € (a,b) a+b| (b—a)
(a,b) ’ 0, =x¢{ab) z 12
[lokazun- Cax

KOBMIL 2 € (0,) flx) = {’1‘3 0 x= %’ 1/h /A
PO311011:1 ! X<

tHopmora-

HUHA {cTaH-

JAPTHHI) B 1 x?

HOPMAI- f) = ZTre ? 0 ]
HWH po3To-

i

Hoysa&ub- G ER, 1 Ge—a)? ,
111»111’ pos- o2 >0 f(x) = e 202 a a
TOMIT

["annia 0,x <0

posmoia | @ >0, | fI=42% L _u @ :

-1 —_
10 (@) X e, x=0 2 a/fi
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Posuoiu
Epmanra

k=1 2
e, A=0

flx)

0,x <0
= y)
— (A Ve x 20,k =12,...

k- 1!

| A&

k)12

x* — pos-
MOIT

neN

0,x=<0

2n

Posnomin
Crolone-
HTa
(t-posmo-
ALT)

neN

Posnoain
Mdimepa-
CHeme-
Kopa

k€N,
kenN

kg
fr Gtk kes) = gy - 2% (14

Eq+Eo
k4

k]_:n_l

=m-1

(F-pozno- > .
i) PR x) x>0

3.5. llepeBipka YMOBH HOPMAJIBLHOCTI PO3MOIiay

Y X041 JOCHKEHHS HEO0X1AHO 3pOOUTH BUCHOBOK IIPO T€, YU
Y3TOKYIOTHCSL PE3YJIBTaTH CIIOCTEPESKEHD 13 3pO0IeHUM TPUITYTIICH-
HAM. JUIS 1T0T0 BUKOPUCTOBYETHCS CIEIIANBHO IT1/110paHa BeInInuHa —
KpUTEPI 3roau.

KpuTepieM 3roam Ha3MBaKOTh CTATUCTHUHWI KPUTEPIH nepesip-
KU TINOTE3U NPO MOKJIMBHI 3aKOH HEBIAOMOro po3noauly. Y marema-
TUYHIH CTAaTUCTULI € 6arato KpUTEPiiB 3r0/H, IO HA3BaH1, AK IPAaBUJIO,
Ha 4eCTh YUYCHHUX, sIKI Il KpuTepii copmymroBanu ta goeeiu: [lipcona,
Kommoropora, ®imepa, CvupHoBa i 171111, HalO1Ib11 TONTHPEHUMH 1
BKUBaHUMH € KpuTepiit ITipcona ta kpurepiii Konmoropoga.

Kpurepiii x? ITipcona

Jlns nepesipku OCHOBHOT rNOTE3M MPO 3aKOH PO3NOJALTY BMNAI-
KOBOI BEJIMUMHN HEOOX1JIHO BCIO CPEPY 3HAUCHD BUIAJKOBOI BEIMUMHA
X po30UTH HA M IHTEPBANIB Xg — X1; X1 — Xp; ..} Xp—1 — Xy Ta NiA-

paxyBaTu HMOBIPHOCTI Py i=1,m nonaganusg BUNAAKOBOT BeMHUHUA X

y BIATIOBLAHUH THTEPBAN X;_q — X;. 3 €0 METOK BUKOPHUCTOBYIOTH

91



popmyny Pla < X < Bi=F (f)—F (). Toni TeopeTwuna Kimb-
KICTh 3HAYCHB BUITAIKOBOT BETMYHHN X, IO MA€ MTOTPANUTH Y i-THH 1H-
TepBajl, Moxke OyTH po3paxoBaHa 3a GopMyinow n - p;. OTpUMYyeEMO y
pe3yAbTaTI CTAaTUCTUUHHN  pPO3MOAIT BHUMAAKOBOT BEIMUYMHH X
(Tada. 3.11) Ta TeopeTHUYHME PO po3noally.

Tabdmumg 3.11

A; Ay A, A,
n; nq ny Nm
f; r r r
nij ny=np N, =1np; Ny = NPm

Skimo eMIipuYH1 4acTOTH (#;) CYTTEBO BIIPISHAIOTHCA Bl Teope-
tMuHUX (n'; = np;), T0 0OCHOBHY rinore3y Hy HeoOxinHO Biaxunutu, B
OPOTIIC)KHOMY BUIAAKY — npuiiasaTu. KputepieM, Mo XapakTepulye
CTYIIIHE PI3HUIIN MK TEOPETHIHUMY Ta CMITIPUYHAMH YacTOTaMHU, € BE-
muauHa, 3anpononosana K. TlipcoHoMm, po3paxoByeThCs BOHA 3a (pop-
MYJIOH:

i (n, —n. )
R,

BianoeiaHo, TeopemMi IlipcoHa 3a yMOBU 1 — ©0 CTATUCTHUKA Ma€
posmofin x4 3k =m —r — 1 cTyneHs IMH cBOGOIH, TYT 7 — KiJIBKICT
(inTepBaniB) BUOIPKU, # — KUIBKICTh MapaMeTpiB MOKJIMBOLO PO3MO-
Iy .

AJTOpUTM BHKOPHCTAHHS KpUTepito 3roau Ilipcona
1. O0UuCIUTH OCHOBHI YUCIIOBI XapaKTEPUCTUKH BUOIPKH.
2. OOUUCIUTY TEOPETUTIHI YACTOTH JIJIA BapiaHT BUOIPKH 32 (Gop-

" hn : : :
MYIOIO: 1, = —(t,), e n — 00’ eM BHOIPKH; /1 — KPOK (Pi3HHLA MIXK
o

CYCIJIHIMH BapiaHTaMH, K1 € PIBHOBIIAICHUMHU ), o — BHUOIpKOBE ce-

PEAHLOKBAAPATUYHE BIAXUJICHHS,

X, —Xx

@(t,) — Qynkuia Jlannaca 3 aprymenTom: ¢, = ——
o
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3. Bupaxysatu y2, . — BUOIPKOBE 3HAYCHHS CTATHCTHKH KPUTE-

F
. " W (n. -y )2
pito: Xon =) .

i1 R,

4. 3HaliTu cTyNiHB BUIBHOCTI 3a dopmynowo k =m —r — 1, ne
M — KUIbKICTb IHTEPBAJIIB, /' — KLBKICTb IIAPAMETPIB PO3MOALILY.

5. 3HalTH 3a Ta0TUIIEI0 KPUTHIHY TOUKY )(é,k, SKa BIAMOB1AAE 3a-
TAHOMY PIBHIO 3HAUYIIOCTI (& BIJAMOBIIHO JIO KITBKOCTI CTYTIEHIB CRO-
60,11 3a TaBIHIEIO Y 2—po3noainy.

6. TTopiBHATH Y2, — BUOIPKOBE 3HAUEHHSA CTATUCTHKH Ta KPH-
TUYHY TOUKY ){ft, g SIKWO Y2 e < }(é, k> TO rinoresa Ho He IpOTUPIYUTD
eMIIPUYHUM JaHUM i ii OpHHAMAIOTE; AKWO ¥Ziocr = ){é,k, TO OCHOBHA
TIIOTE3a BUIXUIAETHCH.

BaxmuBuM J1d BUKOpPUCTaHHA KpuTepito [lipcona € BUKOHAHHS
HeoOX1THOT YMOBH: B KOXKHOMY 3 IHTEPRATIB Mae OyTH He MeHIIIe 5 cro-
cTepeskeHb (To0TO n; = 5). SKno B OKpeMHX IHTEpBalaX KUIBKICTH
CIOCTEPEKEHb MEHIUE 5, HEOOX1IHO NPOBECTH 00’ €JHAHHA BIINOBII-
HUX IHTEPBAIIB, TOOTO NPOBECTH YKPYIIHEHHS.

Kpurepiii Koamoroposa

VY BUNaJKy TEPEBIPKU IPOCTOI TINOTE3N Kputepiil Konmmoroposa
€ HAUTIPOCTIIIUM KPUTEPIEM MIEPEBIPKU TIMOTE3U TTPO 3aKOH PO3MOALTY
BUNAAKOBOT BenuunHU, Llel kputepiit noB’si3ye emnipuuHy (QyHKUIIO
posmoainy K, (x) 3 ¢pyukiieio poznoainy F(x) HenepepBHOI BUIIAIKO-
BOI BEMMYMHU X.

Hexait MaeMO KOHKPETHY BUOIPKY X1; X5} ... X, 3 HEBIOMOIO (pyH-
KIiero posnoaury F(x) Ta emMmipuuHow ¢GyHKIICK po3nominy £, (x).
BucyBaeThes mapa rinotes: ocHoHa Hy: F(x) = Fy(x) Ta anbTepHATHB-
Ha Ha: F(x) # Fy(x).

CyTHICTb KpUTEPIO NOPOCTA: JOCHIIUTH CHEUiaNbHY (PYHKIIH,
sIKa SIBJIsi€ COOOI0 MAaKCUMYM BIIXUICHHA eMIipu4HOl (PyHKIIIT pPO3IIo-
Ay Big TeoperuuHol. Kommoropo AoBiB, mo i (yHKMI
D, = max OOlF?;“ (x) — Fy(x)| Mae Micrie rpanums:

i P{\nD, < x} - K(x),n - oo,

[HIIMMY CJTOBaMH, BHITAIKOBA BEJIUUMHA V 1D, Ma€ pO3nmoaiI, Mo
HEe3aJIC:KHO Bl pO3MOAUTY BHIMAIKOBOT BeIMUYHHU X HAOIMKAETHCS 10
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posnoginy Konmoroposa. Tyt K(x) — dyukiisa posnoainy Koamoro-
poBa, IJIg SKOi cKIafgeHa Ta0nuis 3.12, SKky MOKHAa BUKOPHUCTOBYBATH
JUISL pO3PaxXyHKIB 32 YMOBH, IO KUIBKICTh criocTepeskeHsb n 2> 20.

Tabdmumg 3.12
Buxiani maui

o 0,2 0,1 0,05 0,02 0,01 0,001

Xy 1,073 1,224 1,358 1,520 1,627 1,950

AJITOPUTM BHKOPHUCTAHHA KpuTepilo 3roau Koimoroposa
1. bynyerbcsa emMiipudHa 1 TEOpETUYHA (PYHKIIIT PO3IOALTY.

A<A : : .. .
2. « BU3HAYA€ThCA Mipa po30DKHOCTI MK TCOPETUYHHUM 1

EMITIPUIHUM PO3MOIIIOM 3a hopMyIIon D = max‘F "(x) —F(x)‘ Ta 00-

YUCIKETLCA A = D\/; .
3. Matouu piBeHb 3HaUYIOCTI ¢ 3 BIAHOMIEHHS P{1 )=« Ta BU-

KOPUCTOBYIOUH BIATIOBIHI TAONUIN, 3HAXOUMO BIATIOBIAHE KPUTHUIHE
3HAYESHHS Ag.

4. Skuio 3HaliicHe 3HaYeHHA A Oyjie O1IblIe KPUTUYHOTO Ay, BU-
3HAYEHOTrO Ha P1BHI 3HAYYLIOCTI &, TO HYJILOBA I'MIIOTE3a PO TE, IO BU-
majgKoBa BelWYMHA X Mae 3aJaHuil 3aKOH PO3MOJIUTY, BIAKHUIAETHCA.
Ao, TO BBAXAOTh, M0 TIITOTE3a HE TIPOTHUPIYUTD JOCTTHUM JTAHUM,

Kpurtepiti KoaMoropora ITOCHTH 4YacTO BUKOPHCTOBYETHCS HA
NPaKTHLL 3aBASKU CBOTH MPOCTOTI, ane HOro BUKOPUCTAHHA MOXJIMBE
JMLIE TOAL, KONK TEOpeTHUHA (QYHKLIA pO3noALNY 3a4aHa NoBHICTIO. Ha
JKallb, 11e OyBAa€ NOCUTH HEYACTO.

3.6. IlepeBipKka cTaTHCTUYHHX rinoTe3 y SPSS

st mepeBipku HOPMAaIBHOCTI po3IoaLTy B SPSS 3acT0COBYIOTH:

Kputepiit Koamoroposa-CMmipHoBa 103BOJII€ 3HANTH TOUKY, B
SIKIH cymMa HAKOMM4EeHHX PO30IKHOCTEN MK ABOMA PO3MOAIIAMH €
HAUOBLLIOK, 1 OUIHUTH JOCTOBIPHICTD LIET pO301XKHOCTI.

Kputepiii Hlanipo-Yiaka — ocoOMUBICTIO 3aCTOCYBaHHS 1[HOTO
KPUTEPIIO € T€, IO BiH JI03BOJIAE MEPERIPUTH HOPMAIBHICTE PO3IIOJILTY
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MaJMX BHOIPOK, MTPH [ILOMY OTPUMaHI OIIHKH KPUTEPII0 HOPMATBLHOCTI
OLIbLU TOYHILLI, 11O MO3UTUBHO BUPI3HAE HOT0 cepe IHIIUX aJbTepHA-
TUBHHUX KPUTEPIiB.

Pospaxyemo 11 Kputepil Ha IPUKIAIIL.

Ipukaan. BusHauuTH KaHARAATYPY 324 BIKOBOIO O3HAKOIO, SIKa
MOXe MPETEHAYBATH HA KePIBHY TOCAAY B YHIBEpCUTETI. BikoBa 1mkasa
MHCHUX 3aBiayBauiB Kadeap, AekaHa 1 Horo 3acTYITHUKIB OJTHOTO 13 (a-
KyJbTETIB HaBeaeHa: 54, 32, 43, 39, 45,42, 42,45,74, 61.

3acTocyeM0 MOXKIUBOCTI SPSS jy1s OmHKH po3moainy: «AHa-
au3» — «OmracaTeJabHbIe CTATHCTAKN» — «Pa3BeloYHBIH aHATH3».

Ooupaetbes: Bknaaka «I padukm» (puc. 3.5), criociO Bizyanizarnii
«[nerorpammar. CTaBUTHCS BIAMITKA «I padyKy ¥ KPHUTEPHU TS TIPO-
BEPKU HOPMATBLHOCTH», sika MICTUTh QPYHKIIT KpuTEpiiB KomMoropona-
CwmipHoga i1 lllanipo-Yuika.

l".:pl Fecnegoeate: Mpagukn bt
AWMYHEIE gUarparmel ONMCaTENbHEIE
@ YpoeHw hiakTopa BMeCTE || CTeon-nuct
% J3BMCHMEIE BMELCTE [ [WCTOrparra
) Het

< [pabwky 1 KpyTepHM AN NBBEPKH HOPMANE HOCTH

Faafpoc no YypoBHAM C KpUTEpHMER) TTMBMHA

[I‘Ipnnnnmmb]{ CTMEHA J[ Cnpagka

Pue. 3.5. dianorose BikHo SPSS

HarucHysin knasimy «IIpogoimskuTe», 0TpUMaEMO pe3ynbTaTH

(Tabm. 3.13).
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TaOnmuus 3.13
KpuTepii nepeBipkua HopMajbHOCTI

Koamoropos-CmipHos® ITanipo-Yiak
CraTHCTHKA| CT. ¢B. |3HauuMicTh| CTaTHCTHKA | CT. ¢B. |3HAYHUMICTEL
1 LosHl 0,288 10 0,019 0,886 10 0,153
POKH

a. [llonpaeka sHauumocti Jliteedopca.

Hopwmansuuii posnoain (npuiiMaerbes rinoresa Hy), Skimo 3Hauu-
MICTE MOKa3HUKIB < (3,05.

Bucnosox: 3a xpurepiem Konmoropora-CMipHOBa TPUHMAEThCS
Ho rinoresa (0,019 < 0,05), po3noain HOpMallbHUM, OPU UBOMY KPUTE-
piii Lanipo-Yinka uto rinotesy piaxuise (0,153 > 0,05).

IIporpamunii mpoaykT SPSS /11 OIIHKY pO3NIOALTY JIa€ MOMXIUBICTE
3aCTOCYBaTH Takl METO/IH TIOPIBHAHHS cepeIHIX BenuuuH (Taou. 3.14):

Tabnuus 3.14
OcHOBHI MeTOAU MOPIBHAHHSA CEPeIHIX BEJIHYUH

MeTo/n NopiBHAHHA CepeHiX BeTHUHH
IMapamerpuuHi meToau ne- Henapamerpuyni metoan
peBipKH
Onwa Ari puGipru Onwa puGip- Ari pulipru
BUOIP- | Hesaneskui | llapni | ka: HezanesxHi Budipku: llapui  BubIpKU:
Ka: BUOIPKHU: Bubip- | y’-xBazpar, KpuTepii Manna- | kpuTepii  3HAKIB,
-TeCT, | ABOTPYITO- | KH: KpHUTepiit VitHi, Kpyckana-Yo- | YiikokcoHa, ®pia-
Z-TECT | mwit {-TCCT, | TMap- Kommaro- mmeca, Memanu, Mo- | mama, Makuema-
Z-TeCT uuii - | popa-CmMmip- | deca, Banbga-Bonb- | pa, MaprigansHoi
TECT HOBA ¢dosina, JKOHKXIpa- | 0AHOPLAHOCTI
Tepucipn, Kosmaro-
pora-CmipHORa

IlapameTpUuHi KpUTEPIl NOPiBHAHHS CepeaHiX BeJHYHH

PosrnsiHeMO NMPUKIIAIN 3aCTOCYBAHHS OCHOBHUX IMapaMETPHUHUX
METO/IB, IO 3aCTOCOBYKTH ISl MEPEBIPKU TinoOTe3 CTaTHUCTHMYHUX
NOCJIKEHD:

{-KpUTePil — 11 OTHOBUMIPHUAM METO/ IIEPEBIPKU T'IIOTES, 3aCTO-
COBYETHCS /NI HEBEIIMKUX BUOIPOK, KOJIM HEB1JJOME CTaHIAPTHE BIIXH-
adeHHA. Pe3yiapTaT MOpIBHAHHA CepeJHIX 3HAYCHb 13 3aCTOCYBAHHAM
[-KPUTEPIKD OIMIHIOETHCA 32 JOCTOBIPHE 3HAUYIINOCTI (p-3HAYUMICTE),

96



10 € MIPOTO JOCTOBIPHOCTI OOTHCIICHUX PE3YIIBTATIB, SIKIO po3paxo-
Bate p < 0,05, ue o3Hauae, o BuxigHa rinoresza (Hg) moxe OyTu Bia-
XUJIeHa 3 HMOBIPHICTIO IOMIJIKH MeHIne 5 %, IIpH IIbOMY pPO3PaxoBy-
€THCA IOBIpYMil iIHTEpBa, KU JOopiBHIOE 95 %.

Ipuknaa. Ilepepipumo TinmoTe3y npo Te, M0 adITYpIEHTH OJIHOTO 13
(hakyTBTETIB y CePeIHBLOMY MOCTABWIIH TIEPIITHIA TIpiopuTeT (HoaaTok J1).

Binbin geTanbHO PO3TISHEMO 3aCTOCYBaHHS (-KpHUTEpito (pHC.
3.6) 3a gponomorowy SPSS: «AHaam3» — «CpaBHeHHe CpeIHHX» —
«ONHOBBLIOOPOUYHLI -KPUTEPHID.

i?,',, Oanoseibopounbii T-Kpwrepui x

MpogepAeMbIe NepeMeHHbIe:
f Homep no cnucky [... 4'5' Mpicpwter [priorutet]
& Ban [bal]
.&’ ¥YipaiHcoka moea .. | —
& Maremaruka [mat] D‘J
¢ Teorpagis [geog] :
CepegHin fan aoxy.
& IHoaeMHa Moea [inoz]

MpogepAemoe aHAYEHNE: | 1

| ok || Berasea || Copoc || Omewa || Cnpaska

Puc. 3.6. dianoroee BikaHo SPSS

OOupaeThcs 3MIHHA, 3a IKOIO IIEpeBipAeThcA TinoTesa. s uporo
HeOoOX1IHO BU/IUIUTH B JIIBOMY J1aJIOTOBOMY BIKHI 3MiHHY 1 HATUCHYTH
CTPUIKY, 11O AaCTh 3MOTY MEPEHECTH 3MIHHY B paBe BIKHO, OOORB’513-
KOBO MPOCTAB/SETLCS 3HAUEHHS TINOTE3M (B HALLIOMY BUNAAKY NEPLINT
npioputet) y komipui «ITpoBepsemoe 3HaveHue». HaTuckaersca kna-
Biina OK. Pe3yapraTy AOCHIKEHHA B1IOOpaKkeHO B Tabnuugax 3.15—
3.16.

Tabnuns 3.15

OnuoBudipKoBa CTATHCTUKA

N G CCDGI[P.IBOKBaI[paTHIIHe CepeHBLOKBaIpaTUIHA
BIAXUACHHS noxubKa cepesHbLOro
[Ipioputer| 74 2,28 1,724 0,200
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Tabnuug 3.16
OnnoBudipKkoBHii KpUTEPiid

3uaqenus kpurepuo = 1
¥ _ 0 3 5 1TT
Crymeni 3uaunmicth |Cepen-| 95 % JOBIPHHH THTEpBAT JTst
T ~ (IBOCTO- HSI pi3niuiii
CBOOOIH :
poHHs)  |pizHuis]  Huskns Bepxuas
Hp;gf“' 6,405| 73 0,000 1,284 0,38 1,68

Bucrnosox: Hprinoresa Binxuisietses 0,00 < 0,05. AGITYpieHTH B
CepeIHLOMY IIPOCTABIISIIOTH IIpiopuTeT 2,28, a He |, Ipu IToMYy 11€ 3Ha-
YEHHs HE NOTPAIUISAE B JOBIPYUN 1HTEpBAJ:

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

1,4 <228 <3,96.

{-KpUTepii Aas He3a/eKHUX BHOIPOK BHU3HAYAE BILIMB OJHIE]
HE3aJ1€KHOT 3MIHHOT Ha [HILY 3a1exkHy. HesanexHa 3Mi1HHA € AUXOTO-
MI4HOKO 200 OiHAPHOM.

TTepeBipsatoThes 2 TECTH:

1) piBHICTB CEpeHIX;

2) piBHICTH AUCIICPCIH.

Ipuriaaa. JocaiauTy, Y4 BILIMBAE CTATh a0ITYPIEHTA OJHOIO 13
(paKkynbTETIB HA AKICTb HaBUAHHA B LIKOJI (3arafibHUH PEHNTUHTOBHI
oam), oOpasum noBipuuit inTepsan 95 % (nomatok /).

Oyukinisg B SPSS: «Ananns» — «CpaBHeHHe CPpeAHUX» — «I-KPH-
TepHii 151 He3ABHCHMBIX BLIGOPOK»,

OOupaerses 3MiHHa «bany, sika xapakTepU3ye 3araabHUN PEHTHH-
roButi 6an abITypieHTIB, BKa3zyeThest KpUTEPI, 32 IKUM OyIyTh TPYITy-
BaTH JaHi — cTaTh (puc. 3.7), 3a JOIIOMOTOI0 CTPLIOK.

I'pynyerbes 3a GiHapHOK 3MIHHOK CTaTh. HaTHCHYTH Kiapilly
«3apath rpymnb» 1 NPOCTaBUTH 3HA4YEHHs rpym: O — xiHka, 1 — 90/0BIK
(puc. 3.8).

V Brnaani «l[lapaMeTpsi» IPOCTABIAEMO PIBEHL JOBIPUOTO IHTEP-
Bany (puc. 3.9).
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| iﬁ T -|'.-!".'.-.-'| ' %t --3:-: H

MposepAembie NEPEMEHHEIE

& Homep no crimexy | & Ban (bal]
& Npiopurer [priorutet]
49 YipaiHcea moeal ..

¢
f Marematuka [mat]
f lMeorpadia [geog]
49 CepenHin 0an goky... I

f IHoaemHa moea [inozd Fpynnn posars o
@ [ stat? 7 |

13

Puc. 3.7. diajgoroee BikHO SPSS

W Japate rpynnsl

@ 3anapHLIe 3HAYEHNA
Mpynna 1. i}

Mpynna 2. 1

@) Moporoeoe 3HaueHUe:

MpousHT QOBEPUTENEHOTD UHTEpEENE. | 2K -

r MponyweHHsle 3HaYeHNR
@ VickmiouaTts No OTAENLHOCTIA ‘

() Mckmiouats Halnogesna uenukom

Pue. 3.9. Hianoroee BikHo SPSS

Hatuckaemo knapirmi «lIpogomxutsy 1 «OK». PesynbpraTu gocii-
TKCHHSA BigoOpakeHo B Ta0mwuirax 3.17-3.18.
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Tabnuusg 3.17
CraTHCcTHKA TPYIIN

CepeaHboKBagpaTHYHE Cepennmoxsanpari-
Crate | N | Cepenne pead AP HA MOXUOKA
BIIXH/IeHHSA
CePeAHBOTO
B kiHKa | 55 | 159,973 12,565 1,694
yonoBik | 23 | 149,987 13,807 2,879

Y BUOIpKY YBIALLIO 55 KIHOK 1 23 4OJI0BiKa, 5Kl BCTYNMIU HA
OMH 13 (PaKyJIbTETIB.

Tadnug 3.18
KpuTrepiii 1,5 He3ane:KHUX BUGIPOK

KpuTepiii
piBHOCTI
Ancnepeii
JiBins {-KPUTCPIiii 1Jig pIBHOCTI ¢cpeaHix
Cepen- | 95 % noripunii
3nau. |Cepe-| HubokBai-| iHTEpBAI AIA
(a1Bo- | and | paTH4IA pizunmi
3naun- ¢T0- | pi3- | moxuoka | Hux-
ban F | micTh T |CT.CB.|poHHS) HHNdA | pi3uuili | HA | Bepxusa

[[epemOayaeThes
pirHicTE mucmep0,017] 0,898 3,109 76 | 0,003 (9,986 3,212 |3,588| 16,384

C1H

He  nepeabaua-
CTHCA PIBHICTD 1+ 2,989 (38,019 0,005 (9,986 3,341 3,223 16,749
cricpetit

IIpaBHIIBHICTE BUCYHYTOI TIIOTE3W MOKHA TIEPEBIPUTH 34 JIOTIO-
MOTOI0 BEJIMHMHM «3HAYUMICTbY 3a kpuTepiem JligiHs (tadn. 3.18), sika
aopisHioe 0,898 (F-kpurepii mae iMoBipHicTb Olsbluy 3a 0,05). Orxe,
FIIOTE3Y NPO PIBHICTh AUCHEPCIH HE BIAXWISAEMO 3 IMOBIPHICTIO TOMUJI-
ku 0 %, 1o BHIe moporororo 3HaueHHsa 5 %. Hynawosa rinotesa (Ho)
IPUUMAETHCSA, AHAI3Y€EThCS BEpXHIH psiaok. Akimo 6 HyIp0Ba rimoTe3a
BIJIXUITANIACS, TO aHANI3YBAIHN O pe3yIbTATH 3a HIKHIM PSIIKOM,

BHCHOBOK: y UbOMY BHUMAAKY BUKOPUCTOBYETLCS {-KpUTEPIH, BiJl-
MOBIAHUHA TBEPKEHHAM «nepeadavaeTscs PIBHICTh aucnepciity. VY
TabauIl MOKHA 6auuTH, 10 ¢ 1opiBHKOE 3,109, cTyneHiB ceoboau — 76,
JBOCTOPOHHS 3HAYUMICTD JlopiBHIOE 0,003, ke MeHIe AOMYyCTHMOTO
piBHsA, 1o gopieHioe 0,05. O1xe, TiNOTE3y Mpo Te, MO YOJIOBIKH i
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KIHKH MaloTh OJHAKOBHIT Oan, BiagxuiaseMo. OCKIIbKH cepeaHiil Oan
KiHOK 159,973, a yonosikis — 149,987, 110 Ha gecaTh 0aniB MEHILE.

(-KpUTEpil 105 3a0eKHMX BUOIPOK 3aCTOCOBYIOTH MiJl Yac aHa-
T3y OJHIET TPYIIM PECTIOHICHTIB IS PI3HUX TTUICH.

Tpuxnaa. JlocaiqUTH BIUTMB HA 3arajbHUN peUTHHTOBUH Oan
ab1TypieHTa, OJIHOTO 13 hakyasTeTIB, oliHKH 3HO 13 MaTeMaTUKH 1 yK-
paiHCBKOT MOBH Ta JiTepaTypu {1oaatox ).

OyHkIs B SPSS: «Ananunz» — «CpaBHeHHe CpeIHUX» — «I-KPH-
TePHH A5 NapPHBIX BLIOOPOK» (puc. 3.10).

';F:': T-epurzprit Ans naphbnx ssSopor

[MapHele NEPEMEHHEE:

45’ HoMEp o cncky [ Mapa |_T|BF._TB_MBHH_HFE1 I_HE_FIB_‘MBHHELRE ] |i

,f Cram [statl 1 & Ean [bal] & Matemanixa |

& Nplopiet (prsmiter 2 & Banloal & YrpaiHceka m

& Ban[bal] 3

& Yypaivcesa moga | L3
i [ |

& Matemarika [mat} ¥'S | 3

& Teorpadia [geog) —
& Tepenwiit Gan noxy...
f IHO3eMHE Meea finoz]

| OK ] Berasca || Cpoc | Ommesa || Cnpaska

Puc. 3.10. dianorose Bikno SPSS

3a ueproio oGnpaeThes nepuia i Apyra napu 3MiHHUX, 110 A0CHI-
TKYTbCA. Hatuckaemo knapiuy «OK». ¥V tabnauugax 3.19-3.21 Bino6-
PaKEH1 PE3YJIbTATU JOCIIKEHH.

Tabmums 3.19
CraTHeTHKA napHux BUOIPOK

CebelHEOKEATDA- CepeanboxkBaapa-
Cepenne | Ne PEHE AP THYHA MOXHOKA
THYHE¢ BITXWJICHHSA
cepeanbLoro
r liBan 157,029 |78 13,645 1,545
P2 Marevaruka | 142,795 |78 20,207 2,288
Ba 157,0293 |78 13,645 1,545
VkpaiHchKa
Tapa 2 ¥ ora i mitepad 161,590 |78 18,592 2,105
Typa
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Kopensaunii napaux Budipok

Tabmuns 3.20

Ne Kopensauia | 3naunmicts
[lapa 1 banm & MaTtematuka 78 0,769 0,000
IMapa 2 Bfiﬂ & VYxpalHcbKa MOBA 1 78 0.812 0,000
TiTCpaTypa
Tabdmumg 3.21
KpuTtepiit napunx Budipok
= S
=z
= )
=
z
3 ] }E 2 - 5 E ?
B = |2 @ A
= | $E |53 £&5E z
= T &= A 2 8 = =0
W = = = = = - o2 —
> §E|5%§ Ez=
C | 2 |2E8 K=&
o 20 “ v X
-
Hwxna Bepxnasg
Mapa ban — Mare- _
) smatuka | 14,234 13,062 | 1,479 (11,289| 17,179 | 9,624 | 770,000
ban —
Mapa| * KPaiHCBKA
2}3 moBali |—4,561] 10,948 | 1,240 |-7,029| -2,093 (-3,679|77(0,000
miTepaTypa

Bucrosox: 3aranbHa cepeHs peUTHHTOBA OITIHKA a0ITYPIEHTIR —

157,029, AOITypieHTH Kpallle 3HalOTb YKPAiHCbKY MOBY 1 JITEpaTypy
(cepeane 3nauenus 161,59), nix marematuky (cepeaHe 3HAYEHHS
142,795). Bnnue pesyabsrarie 3HO 3 ykpaiHChKOT MOBH Ha 3arajibHUi
peiTuHroBuii 6an 6iaemuil (kopessuisa 0,812), Hizk 3 MaTeMaTUKH (KO-
penamis 0,769), npu boMy 00HABa MOKA3HUKH BKa3yIOTh HA 3HAUHUM
3B’ 130K,
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HenapameTpHuHi KpuTepii NOPiBHAHHSA cepeIHIX BEJIHYMH

HenapaMeTpuuHi METOAH 3aCTOCOBYKOTBCS AJA NEPERIPKU Iino-
Te3 MPO OAPAMETPHU M'eHEPANBHOL CYKYITHOCTI Y BUMAJKY, KOJIU 3MIHHA
HE PO3NOJUICHA HOPMAIbHO 400 JOCIITHUK 3aCTOCOBYE HOMIHAJIBHI Ta
HOPSIAKOB]  AaHi. Pe3ynbTatu HemapamMeTpUyHUX METOJIB MAalOTh
MCHIITY 1H()OPMATUBHICTH | HE TaKl TOUHI, HI%K TTapaMeTpUIHI KpUTEPII.
PosrasiHeMo KpuTepii, m0 Hal4acTIilIe 3aCTOCOBYIOTh Y TIPHKIIATHUX
AOCHIIAKEHHAX.

Kpurepiii MaHHa-YiTHI 3aCTOCOBYIOTE I IOPIBHSAHHSI JABOX
He3aJeKHUX BUOIPOK (aHANOr #~KpUTEPIIO IS HE3aICKHUX BUOIPOK).
CrouaTky paHKyloTh yC1 00’ €KTH 0€3 BpaxyBaHHsI HAJIEKHOCTI A0 TPYIL
MOPIBHSHHSA, a TOTIM PO3PAXOBYIOThH CEPEAHI PpaHTH JJISt KOXKHOT 13 IBOX
rpyn. [licns 3HaXOMKEHHS CEPEIHIX PAHTIB BH3HAYAETHCS p-3HAUH-
MICThb. TECT MOXHA HE 3aCTOCOBYBATH Y Pa3l HAsIBHOIO HOPMANLHOIO
PO3IOALTY.

Ilpukaaa. JlocaiiuTH BIJIUB CTATTI HA 3arajlbHUM peUTHUHT OB
Oair abiTypienTa ogHOTO 13 pakynbTeTIB (Moaatok /[I).

®ynxuis B SPSS: «Ananuz» — «HenmapaMeTrpuieckne KpuTe-
pum» — «YcrapeBiine THAJOIOBbIe OKHA» — « /g ABYX He3aBM-
CUMBIX BBLIOOpOK» (puc. 3.11).

. CAMCOK NPOEEPAEMEIX NEPEMEHHELL W|
& HOMED NO cRUCKy [... & ban [pal] 4
& Npiopurert [priorutet] : M|
& Yrpainceka mogall .. |i
& Maremaruka [mal]

& Tecrpadisa [geod]
& Cepenwid 6an powy.. | —— [pynnupoeats no
& lHoaemHa meea [inoz] | + J [s{att‘? 2

| 3apame pynne...|

RKpUTEQKHK
U M3HHA-F MTHK [] Z Konmoropoga-CrvpHoEa
| Mo3eca [] Cepur Banega-Bonedoarya

|' i | Sopoc _.GTMEHEI | Cnpaska |

Puc. 3.11. dianoroee BikHo SPSS
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3 MROTO J1aNIOTOBOTO BIKHA O0MpaeMo 3aranbHUN peHTUHTOBUH
Oan abiTypi€eHTIB, 38 AOMOMOrOKX CIPLIKYU MEepeMilllyeMO B IpaBe Aia-
JIOTOBE BIKHO. I'pynyroThest 3MIHHI 1o O1HapHINA 3MIHHIM cTtaTh. 4
IIOT0 HEOOX1HO 00paTu BKIAAKY «3aJaTh IPYIIBD 1 BKa3aTH CTATh:
0 — kiHKa, 1 — 4omoBik (Taku¥ mudp MarOTh MEPBUHHI JaH1 B TAOJIHIII).
Hatunckaemo knapimy «lIpogomxutsy» (puc. 3.12).

@ [lse HesasncnMbie seifiopen: 3a0aTe rpyM., X

rpynna 1: D
Mpynna 2: |]1 _

| Oponomwurs )| Ommena || crpasaa |

Puc. 3.12. lianorose Bikno SPSS

Hnsa orpumanHg OuiblIol 1HGOpMauis Opo 3MiHHI OOUPAETHCA
BKJIaJIKa «IlapaMeTphl», IPOCTaBISAIOTHCS MITKH OIMMMCOBOI CTATUCTAKH
(puc. 3.13).

R [lse resasncumble soibopi; Mapatetpoi X

CTaTHCTHEE

< Onuca:r_eanué o KeapTionm
MponyleHHsie 3HaveHuA

@ Mckmioyarts No OTOensHOCTH

) McknioyaTts HabniofeHnA ueninkom

| Qpoporwurs| | Cmmewa || Copaexa |

Puc. 3.1.3. Tiagorose BikHo SPSS

Hatucaysnm kinasinn «IIpogomkutey 1 «OK», oTpumMaeMo pe-
3yJABTATH aHamizy (tadum. 3.22-3.24).
Tabnuus 3.22

Onncora CTATHCTHKA

Cepen- Cepen- o Maxk- IpouenTuii
No HLOKB, MiHiMy™m 50-n
1€ . cumym| 25 . 75-%1
BIIXHIeHHS (MexiaHa)
ban |78| 157,09 | 13,645 118,728 [182,631/149,945| 159,044 |166,439
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Tabmuus 3.23

Panrn

Cratb N Cepenwniii panr Cyma panris
ban KIHKA 55 44,18 2430,00

JOJIOBIK 23 28,30 651,00

Yeporo 78

Tabmmus 3.24
CratucTani kpuTepil
ban

U Marna-Yitai 375,000
W Binkokcona 651,000
4 —2,822
ACUMITTOT. 3HAYHMICTH {2-CTOPOHHS) 0,005

a. 3rpyrnoBaHo 32 3MIHHOIO: CTaTh.

Bucrnoeox: cepenniil peTuHroBuii 0an xiHok — 44,18, a a4 vo-
aoBikiB — 28,30. Ockinbku po3Mip piBHs 3HaunMocTi p = 0,005 < 0,05,
MQMKHA CTBEP/KYBATH, 10 YVCIINTHICTH XKIHOK, BUIIA 32 YCIIITHICTH Y0-
JIOBIKIB, € CTATUCTUYHO 3HAYUMOI0. AHAII3YIOUN OMMUCOBY CTATUCTHKY,
HEOOX1AHO 3a3HauMTH, WO auie 25 % alblTypIeHTIB MaKOTh PEHTHHIO-
Buid Oan 1o 149,945, 50 % — no 159,044, yci iHwi BULLKI, 1110 BKa3ye
Ha BUCOKHUH PIBEHb MMIITOTOBKU CTYJEHTIB NEPUIOTO KYypCy.

KpuTepiii 3uakis. [1i1 yac 3acTocyBaHHS METOY CIOYATKY 71T
KOJKHOTO 00’ €KTa BHU3HAYAETLCS 3HAK PI3HUIL 3HaueHb. IlimpaxoBy-
€ThCSI KUTBKICTh JOAATHUX, B €MHHUX 1 HYJIBOBUX PI3HHUIIB, & TTOTIM PO-
3PAXOBYETHCS P-3HAYUMICTbD,

Tpuxaaa. TTopiBHSAEMO pe3yabTaTH TECTYBaHHS LIKOJSPIB 31
3HAHHS YUCIIOBUX PAIB 1 piBHA 00613HAHOCTI (104aTOK E).

Oyukis B SPSS: «Anaaun3» — «HenmapaMeTpuuecKkue KpHTe-
pHI» — «YcTapeBllne AUAT0TOBbIe OKHA» — «/[/1 ABYX cBA3aHBIX
BBIOOPOK» (puc. 3.14),
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T = KpuTEpii QnR AByx CEBR3aHHBbN Bhibopor

TecToBLIE NapLl T
& M Mapa  [Mepemersani  |Nepemesnan2 | —
& non 1 & WNCnoBuie PA... (¢F OCBEMOMMERH.. ¥ | napamerpes.
& knacc 2
. > ¥
& votou
& cuer B yme [rect) -
& wucroBse pags! [re.
| & cnoeape [recry) Kpurepmn
& ocEenoMneHHoCT [ ™| ¥unkokcoua
& KpaTkoBDeMeHHaA .. ¥ 2naoe
& omencat | Maknemapa
& omerka2 = =
| MapriusansHoi oaHopoaHoCTH
[ ok |[Bcraska | copoc || ormews || crpaska

Puc. 3.14. lianorose BikHo SPSS

O06upaemo 3MIHHI, 1110 TOPIBHIOKOTECS. [TepeminryeMo iX y npase
J1as10roBe B1IKHO. OOMpaeMo KpUTEPIH NEPERIPKU «3HAKOB». Y BKJIaU1
«Tounele» cTaBuMO MITKY «TONBKO acUMOTOTHYECKW». HaTuCkaemo
kiaBiiry «lIpogonxute» (puc. 3.15).

(@ e <

@ ToNkKO ACHMNTATMYECKN
& ManTte-Kapno
JoBepHTeNEHBIA YROBEHE, 35

KonuyecTeo BeI0OpOkK:
) TowHble

| = ' MUHFT
Korna NoaaanAKT AEYKMCAMTENEHEIE BOAMOHKHOCTH, BMECTO
MoHTe-Kapno HenonedyeTcA TOMHEBIA METOD,

| AnA He ScMrMNTOTHYECKME METOO0E MW PAcUeTe CTATHCTHMK
KONHYECTEEHHLY KRMTERHER B AMEAKaX BCerna nHao
OKPYMAKTCA 00 Lenk, NME0 v OpobHEE 43T

| oTOpacwigaeTcH.

lﬂpﬂﬂﬂﬂ}KHTbH OTMEHS || Cnpaﬂ{a__]

Puc. 3.15. lianorose BikHo SPSS

J5ist oTpuMaHHs 10AaTKOBOI iH(OpMAaLis PO 3MIHHI OOUPAETHCS
Bkaaaka «ITapaMeTpe», NPOCTaBASIOTLCH MITKU OMMCOBOT CTATUCTUKH

(puc. 3.16).
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Lim Aae cansaHrile aaibBopew: MMapamerpel

Crarmcrnea

[#] Onucarenshwe [ KBapTinu

MponviusHHES 3HAYEHHA
@ MckmIoYaTh NO OTORNEHOCTIA

£ VickmioyaTs HEO0NOOeHWA LennKom

(Qpoponwurs ]| omvera || cnpaexa |

Puc. 3.16. diaaorose Bikno SPSS

Hatuckaemo knasiun «ITpomomxnte» 1 «OK». PesynsTaTi HaBe-
AeHi B Tadbmuisx 3.25-3.27.

OnucoBa cTaTHCTHKA

Tabnuus 3.25

Cepen- IpouenTnai
HBOKB.
Cepea-| Binxu- Maxcu- 50-5
Ne | He JenHs | Midimym | mym 25 |(mexiana)| 75-n

HHCTOBL |y 001 1035 | 2,768 4 17 [825| 10,50 |12,00
pH,LI,H
O6isa- 11601 1151 | 3,040 4 21 [10,00] 12,00 13,00
HICTE

Tabmuus 3.26

psAIH

0013HAHICTh — YHUCIIOBI

Yacrorn
N
Bix’ emHi pizHUI’ 39
JonatHi pizauUmi’ 57
CniBnazarwul CnocTepeKeHHI® 4
Yeboro 100

a. O0I3HAHICTD < YHCIIOB] PAAM.

b. O6Gi3HAHICTb > YKCIOB] PAAM.
¢. O013HAHICTE = YKCIO0BI PAIN.

CratucTnani KpATEpil

Tabnuus 3.27

OoiznanicTL — YHCTOBI paan

7

—1,735

|(2—CTOpOHH$I)

ACHMIITOT. 3HAUHUMICTD

0,083

a. Kpurepiit 3nakis.
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Bucrnosox: y 39 Bunajkax 3HaUCHHS 3MIHHOT TECTY YUCIIOBI PAIIHA
BUSIBUJIMCA MEHLIMMH 32 3HAYEHHs TeCTY OOI3HAHICTD, a B 57 BUNagKax
SHAYCHHA 3MIHHOI TE€CTY YMCIOB1 PN MSPECBUILIMIN 3HAYSHHS 3MIHHOT
TecT 00I13HAHICTh, A0 TOTO X 4 pasy BCTAHOBJICHO PIBHICTH 3HAYCHB
o6ox 3migEUX. [Ipn bomy p = 0,083 > 0,05 MokHa CTBEpIKYBATH, 1110
BIJIMIHHICTh MIJK P€3YyJIbTaTaMH TE€CTIB € CTATHCTHYHO HE3HAYHMOIO,

KpuTepiil Yinkokcona rpyHTYeThCS HA OCHOBI MIJPaXyHKy a0-
COJIIOTHUX PI3HULb MDK IapaMeTpaMH 3HA4Y€Hb 3 MOAANbLIMM iX paH-
KyBaHHAM. [1OTIM pO3paxoBy€eTbCS CEpeIHE 3HAUCHHS PAHTIB 1Sl 10~
JaTHUX 1 BiA €MHUX P13HUIIb.

Ipuknaa. IlopiBHIEMO pe3yabTaTy TECTYBAHHS INKOIAPIB 31
3HAHHS YUCTOBHX PSR 1 piBHA 0013HaHOCTI (noaaTok E).

®dyukuis B SPSS: «Anamm3» — «HenmapaMerpuieckne KpHTe-
pun» — «YceTapeBuine AMAJIOTOBbIE OKHa» — «/J1JIs1 ABYX CBAZAHBIX
BbIOOpPOK» (puc. 3.17).

A, Kpurepmm 118 18yX CBASBHHEL BoIBOpOK X

TecroBse Napbi:
& Mapa  |Mepemesnanl  |Mepemennan2
& non 1§ UNCTOBLIE PR & OCEEAOMNEHH
& xnacc — 2
e L_i]
& xoon
455’ cuet B yme [TecTi]
& uncnioesie pRABI e ..

Toussie.. |

dte

é? cnogapk [Tectd] Kpurepuu
& oCBEmOMNSHHOCTE [.. ¥ YHnKDKCOKE
& ¥paTkoBpEMEHHARA ._:!EEHEKE&
& ommerkal :13-';“9;‘ -

4? oTMETESZ

| M3priHansHOM 0OHePOSHOCTH

(Lo J|Bewme | Gopoc | omena || cnpemma

Puc. 3.17. Jlianorose BikHo SPSS

Amnanoriuio obupaemo 3MmiHHI, U0 NOPiBHIOWTHCS. TTepemiy-
€eMO ix y mpase aianorose BikHO. OOupaeMo KpUTEpId MEPEBIPKH
«Yunkokcona». Haruckaemo xinaiuly «OK» 1 oTpuMy€eMo pe3ynbTaTi
aHam3y (tabn. 3.28-3.29).
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Tabmuus 3.28

Panrn
Ne  |Cepenniii panr| Cyma panris
OGizuanicts —Bia’emHui panTn 397 42,26 1 648,00
4uCI0BL paau JlogaTHi paHrn 57° 52,777 3 008,00
ChiBnagarodi CIIOCTCpPC- 4¢
MKEHHS
Bcroro 100

a. O013HAHICTE < YUCJIOB] PSIH.
b. O6i3HaHICTh > YHCIIOBI PSIIN.
¢. O0iI3HaHICTD = YHCIIOBI PSIN.

Tabmumg 3.29
CraTucTu4ni KpuTepil

QoiznanicTs —

YHCJIOBI pAaH
/ ~2,493°
ACHUMITTOT. 3HAYHMICTD 0.013
(2-cTOpOHHS)

a. Kpurcpiii 3nakosux panris Buikokcona.
b. Ha ocHOBI BiI’€MHUX PaHTiB.

Bucnoeok: pisenb 3HauumocTti p = 0,013 < 0,05 moxkHa cTBEp-
JUKYBATH, 1O BIAMIHHICTD MIX PE3yJbTaTaMW TECTIB € CTATUCTHHHO
3HauUKMMOK. KpuTepiil BUlkokcoHa € Oinbl NOTYKHUM, HDK KpUTEpPid
3HAKIB.

Kpurepiii Kpyckana-Yosneca (nopiBHsiHHa K He3aneskHux
BHOIPOK)

[ei HenapaMeTpUUHUI KPUTEPIH € aNbTEPHATURO OJHOBUMIp-
HOMY (MEXTPYNOBOMY) AucnepciiHoMy aHanizy. CyTHICTb KPUTEPIIO
MOJISATaE B TIPEJICTABIICH] BCIX 3HAYeHBL BHOIPOK, MIO IIOPIBHIOIOTHCS, ¥
BUTJISLIL OJTHIE] 3arajbHOT ITOCITOBHOCT] PaHTiB, 3 IIOJAJBIITHM PO3pa-
XYHKOM CEPEIHBOTO PaHTy IS KOXHOT BUOIPKH. SIKIIO BUKOHYETHCS
CTATUCTUYHA TINOTE3a MPO BUICYTHICTh BIAMIHHOCTEH, TO CTBEPIKY-
H0Th, LLO BCI CEPEAHI paHru MpuOAN3HO PIBHI | HAOIMMKEH] 10 3aralib-
HOT'O CCPCAHBOrO paHry. HyapoBa rimoresa — 1¢ BiAMIHHOCTI BIICYTHI.

109



IMpukaan. TlepesipuMo TiNOTE3y PO TE, UM ICHYE 3B’ SI30K MIXK
YCIILIHICTIO 3 MATEMATUKH 1 X001 WKoJApie (10aaTok E).

®yukiiisg B SPSS: «Ananus» — «HenapameTpuyeckue KpuTe-
pum» — «Yerapesuine 1MAJIOroBbie 0OKHA» — «/1laa K HesaBucuMBbIX
BBIOOpPOK» (puc. 3.18).

LE. Kpurepum 458 HECKOABKE HEIAENCMMEY BaIBopox 4

- — CrMcoK NpoBepAEMBIX NepemeHHEI
& non = & MaTemarika [oTmeTka2]

& xnace

7 v )

é‘? cueT B yme [Tect]

& YNCnoBkle pAdLI |
& cnosape [recr3]

pynnupoBaTs No
f OCEEOOMNEHHOCT... l 1

obon(? ?
.ﬁ) KpATKOBpEMEHHA... l: )

.ﬁp YEpaiHCEKa MOES |w m&m

KpMTEpin

[ H Kpyckana-Yonneca [ | MeanaHa
| || Axonkxiapa-Tepncrpel

(o) () i i

Puc. 3.18. /lianorose Bikno SPSS

O6upaemMo 3MIHHY, WO JOCHIIKYOTh, Y BEPXHE A1aJI0rOBE BIKHO,
1 3MIHHY, 32 KOO TPYNYIOTh, y IpaBe HIDKHE. 3a1aeMO JT1ana3oH Iopi-
BHSIHHSI, a caMe BUAM X001. JIIs 1IbOro HaTHCKAKOTE BKIAKY «3aaath
auanazoH» (puc. 3.19).

W Heckonsko nesasmcumso ssifiopox: Jag.. X

Onanz3ou ana rpynnupyicuei nepemMeHHon

MAHIRMYM. E‘
Macunym
| Cpononsams | | |[ cnpasxa |

Puc. 3.19. lianoroee Bikno SPSS
Y Bkmaami «TodHbie» cTaBUMO MITKY «TolbKO acHMITOTHYE-
cku». Hatuckaemo knasimy «lIpogomxutsy (puc. 3.20).
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LF Toursie KpUTERAN X

®1 Toneko acumnToTMueckn |

3 MouTe-Kapno
NoeeputensHLIl YpoBEHE o
Konwuecreo esifopok:
) ToyHbie
& KpWTRE MAHYT
Korna no3eonAlnT BEIYHCNWTENbHEE BOIMONHOCTH, BMECTO
Moute-Kapno Wcnonk3yeTca ToOWHGIA MeToq

AnA He aCUMMTOTIYECHINX METON0RB NP PacHeTe CTaTMCTUK
KONWUECTESHHBIX KPHTEPHEE 8 AueliKax ecerga nubo
OKPYIMAOTCA 00 WenwK, nuwio ne opobHble yach
oTOpacLIB3aTCA.

Opomomwwrs | [ Omera || crpasca |

Puc. 3.20. diaaorose Bikno SPSS

HatucHyBun knasiun «lIpoaomkuts» 1 «OK», oTpumaeMo pe-

3yJabTaTd aHaiizy (tadn. 3.30-3.31).
Tabmuns 3.30

Pauru
Xo0i N Cepennii panr
Matematuka Cnopt 33 38,18
Kowmrt rotep 37 54,28
MucTenTBO 30 59,38
Ycboro 100

Tadnuus 3.31

CraTHcTHYHI KpuTEpPii™’
MartemaTuka
Xi-kBampaT 9,437
Ct. CB. 2
IACUMITTOT. 3HAYNMICTE 0,009

a. Kpurepiit Kpyckana-¥Yomnneca.
b. I'pymyroua 3MiHHa: X001,

Otxe, pigers 3HauuMocti p = 0,009 < 0,05, MOKHa CTBEPIKY-
BaTH, 10 ICHYE€ CTATUCTUYHO JOCTOBIPHHI 3B’S130K MO3allIKITEHHAX 3a-
XOIUICHb LUKOJSAPIB 3 YCNIWIHICTIO 3 MareMaTuku. Bruive € cratucru-
4YHO 3HAYUMMUM.
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o6 BUBHAUUTH CUIY 3B A3KY, JOIUIBHO TOMAPHO TOPIBHATH
pi3HI CrHiBBiAHOWICHHA X001, 18 UbOro BUKOPUCTAEMO HEMapaMETpHY-
HUH KpUTEPiH U1 1BOX HezaneKHUX BUOIpoK (ManHa-YiTHi):

®yukiiisg B SPSS: «Ananus» — «HenapameTpuyeckue KpuTe-
puH» — «YcTapeBlIHe JHAJTOT0Bble OKHa» — «/[s ABYX He3aBH-
CUMBIX BEIOOpPOK» (puc. 3.21).

E

A CNncoK NpogepAEMBIX NePEMEHHELL

| i & Marematvka [oTMeTKAZ) —_——
¢ nace =) MapameTps .

| [& oya +

| f CYeT B yme [Tacti]
4 wucnoswie pAOs |
f CroBEape [Tectd]
{ﬁP DEHE,E[EIMI‘IEHHDL_T..
I | & xpatkospemenna...
| 459 YKpaiHceka mosa

—— [pynnupoears no:
¥ | o580 %)

[ Japate rpynnel... ]

CKpMTepH ————————————— -

7] U ManHa-¥utHy [| Z Konmoraposa-CMUpHORA

"] Koaeca [7] Cepuii Banena-Bone hoanua

hl , [_;ﬁpgc J;_DTMEHEI_J L@HBEHKE]

Puc. 3.21. lianoroee Bikno SPSS

Hatucuytu wnapimrty «3anathk TPYONBDY 1 TMOPIBHATH TI0 4ep3i
x001: criopt (1) 1 koM 1otep (3), cnopt (1) 1 MHCTENTBO (2), KOMIT IOTEP
(2) 1 mucreutso (3). BecraHoBuTv nosHauky Ha Kpurepilo «MaHHa-
Yutau» (puc. 3.22-3.25).

'j", dee vesagucnmele Bmbopen: 3agate rpyn... X

Cpynna 1: ||
Mpynna 2: ﬁ |

[gpnﬁowmll omwena || Crpaska

Puc. 3.22. lianoroee Bikno SPSS
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i Kpwrepum gna gsyx HeSasucrMbix ebiGopok

& e

& non

& xnace

& w3

& cuet s yme [recr]

ﬁ YMCNoBLE pAgLl [Tec.,,
& cnoeape [rect3)

& ocsenomnensocTs [
& KDATKOBPEMEHHARA ...
& YepaiHceKa Mosa [0..

&

&) fosowss

CRncox NpoBepAeMblx NepeMEHHBIX m I

[ pyNNMPOEETE NO.

r Kputepnu

"] Mo3zeca [7] Cepwit Banepa-Bonsdosiua

Puc. 3.23. diaaorose Bikno SPSS

. KpHTEpHi 7R ABYX HESABNCHMbIX BbIBOPOK

ﬁ CYET B yme [Tectl]
& uncnosuie paas [rec
& cnosape [rectd]

f OCEEO0MNEHHOCTE .
& KpaTKOBPEMEHHAA N,
f YipaiHceKa Moga 0.

)

CRMCOK NPOBEPREMBIX NIEDEMEHHBIC
& WatemaTnka jorMekal]

I pynnupoRaTE No:

- Kputepun

| Moasca | Cepuii Banega-Bonsdoenua

Puc. 3.24. diaaorose Bikno SPSS
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= Kputepuin ANR ABYX HESGBNCHMEIX BRIGOPOK

CHHCDI{npﬂuepﬂeubﬂnﬂpEMEHth}C[ i _ _ J
& M

& Matemarika [oTMETKaZ] _
& non |Mapawerps...|
f KRacc
& ey3
f cYeT B yMe [tect1]
& uncnossie pans [Tec.
& cnoeaps [rectd]
& ocaenoMneHHoCTs [ . pyNNUposartk no:
& KpaTKOBPEMEHHAR N... | xoB6uM(2 3)

ﬁ YKpaiHcbKka MoBa [0..

- Kpurepuu
[V U Manna-Yuran [ ] Z Konmoropoea-CmupHosa
["] Mo3eca [ ] Cepwit Baneaa-Bonsdoenya

Puc. 3.25. lianorose BikHo SPSS

Hatucnytn knasiwy «OK». ¥V tabauusix 3.32-3.37 nonaHuii ne-
TaabHWN aHanis,

Taomuig 3.32

Paurnu
X 00i N Ccpeaniil panar | Cyma paHris
Marcmaruka Ciopr 33 29,15 062,00
KoM’ totep 37 41,16 1 523,00
Y cboro 70
Tabnung 3.33
CrarucTHuHi KpuTepii®
MaremaTnka
U Manna-ViTHi I 401,000
W BinkokcoHna 962,000
V4 —2,472
ACHUMITTOT. 3HAYUMICTD (2-CTOPOHHS) 0,013

a. ['pynyroua 3miHHa: X001.
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Tabmuns 3.34

Panrn
Xo0i N Cepeaniii paur| Cyma paHris
Martematika  [Criopt 33 26,03 859,00
MUCTEITBO 30 38,57 1 157,00
Ycworo 63

Tabmuns 3.35
CratucTuyuHi kpuTepii’

MarTemaTuka
U Manna-Yitai 298,000
W Binkokcona 859,000
4 —2,718
ACUMITOT. 3HAYUMICTD (2-CTOPOHHS) 0,007

a. I'pynyroua 3MiHHA: X00L.

Tabnuusga 3.36

Panrn
Xo0i N Cepeaniii panr| Cyma panris
Marcmaruka |[Komil'rorep 37 32,12 1 188,50
MucTenurso 30 36,32 1 089,50
Ycboro 67

Tabmuus 3.37
CraTucTuuHi kKpuTepii’

MaremaTuka
U Manna-YiTai 485,500
W Bintkokcona 1 188,500
7. —0,880
ACHMIITOT. 3HAYHUMICTh (2-CTOPOHHS) 0,379

a. I'pynyroua 3MizHa: Xo01.

Bucnosgor: mity, y skux xo01 koMm’torep (cepenniii panr 41,16)
MalOTh Kpalll OUIHKW 3 MATEMATUKH, HIK Ti, IO BIABIAYIOTH CIOPTHBHI
cekuli (29,15), ouinka 3nauywa p = 0,013 < 0,05. Ao nopisHioBaTH ai-
TEH, 3aXOIUICHUX MHUCTEUTBOM {cepeHiil panr 38,57), TO BOHH MarOTh
Kpal( OIHKHA 3 MaTeMaTHKU, HIK Ti, IO BIJBIAYIOTH CIIOPTHUBHI CEKITIi
(26,03), ominka 3nauyima p = 0,007 < 0,05. YV TtperboMy noeaHaHI Xapak-
TEPHU3YBATH HEIOLIITHHO, OCKIITBKY OLIHKA He3Hauyma p = 0,379 > 0,05.
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Kpurepiiit ®pingmana. 3acTOCOBYIOTEH IIJI MOPIBHAHHS MapHUX
3aJIeXHUX BUOIPOK. BiH I'pyHTYeTbCA HA paH)KyBaHHI PALY IOBTOPHUX
BUMIPIOBAHD JIJII KOXKHOTO 00’ €KTa BUOIPKH.

Ilpuxkaaa. IlepepipuTH 3HAYUMICTH PE3yIbTATIB TECTYBaHHS
IKOJApiB {10aaToK E).

dyukis B SPSS: «Ananuz» — «HenmapaMeTpuueckne KpHTe-
pun» — «YcrapeBmue AUa0roBbie okHa» — «/laa K cBa3zanbix
BBIOOPOK» (puc. 3.26):

1, Kprrepnn ans HECKOIBKMX CEAISHHBIX BEIBOPOK X
Mposepremuie NepeMeHtbie: 7]

f Ne .ﬁ CIH-E'T.ET'I‘;W-['I'-I&LTT'-[] o R

& non & uncnossie papsl [rect2] | | CTATHCTMKN...

& knacc & cnosaps [recr3}]

45‘*) BY3 — ﬁ OCEEOOMINEHHOCT. [T8

& vob6u L:J & kpaTroEpemenHan na...

f YKpalHCbKa MOEE [0...
&' Matemartuka [otmer

KpuTepuu

[+ ©puomana ] W Kenganna [~ Q Kokpena

|__ok )| Berasxa || copoc || omwens || Capaska |

Puc. 3.26. lianorose BikHO SPSS

O6partu 3 paBoro JiaJoroBOro BiKHA 3HAUYCHHS IS TIEPEBIPKU,
BceranoButy nosunauxky Ha kputepito «@puamanay. HatucHytn kna-
Biy «OK». Pesynsraru ananisy naseseHi B rabnuusix 3.38-3.39,

Tadnuig 3.38

Paurnm
Cepeauniii paur
PaxyHOK B yMmi 2,50
Hucnosi pann 2,65
CnoBHMK 3,41
O013HaHICTE i 3,08 i
KopoTtkouacHa nam’siTh 3,37
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Tabmuns 3.39
CratucTuyuHi kKpuTepii’

N 100
Xi-kBagpar 29,696
CT. CB. 4
ACHMIITOT. 3HAYHMICTE 0,000

a. Kpurepiit ®pinmana.

Bucnoeox: pienp 3Hauumocti p = 0,000 < 0,05 mMoxxHa CTBEp-
TKYBaTU IIPO CTATUCTUYHY JOCTOBIPHICTH PI3HHUIN MDK II'SITbMa pe-
3yJbTAaTaMU TECTYBaHHs MIKOIJSAPIB. IIpu iboMy Hallkpaiii pe3yinbTaTi
BOHHU TTOKa3aJiM 31 3HAHHA TEPMIHIB — TECT-CIIOBHUK (CepenHili paHr
3,41), Hailripwl oTpUMaJIK 3a PaxXyHOK B yMi (CepeaHiil paur 2,5).

ﬂepe.rlilc IIUTaHb AJId CAMOKOHTPOJIIO

[10ACHITE CYTHICTD CTATUCTHYHOL MIOTE3H.
Ha3piTh OCHOBHI YMOBM 3aCTOCYBAHHS MapaMeTPUUHUX ME-

D =

TOJI1B.
[TosSICHITE IPUHITUIIA IIEPEBIPKU TITOTES.
IToscHITH BIAMIHHICTE Mk TOoMHIIKOO [ 1 1T posis.
Ha3BiTh eTanu nepeBipky CTAaTUCTUUHOI MMNOTE3M.
Ha3piTs BUAM pO3NOALIIB, OCHOBHI XaPAKTEPUCTUKHU.
[10ACHICTL 3HAYUMICTE KPUTEPIiB 3r0/1H, HA3BITh iX.
8. HazpiTh mapaMeTpH4HI METOIN NEPEBIPKU CTATUCTHUHUX Ti-
MOTe3, IO 3aCTOCOBYIOTHCA Y IIpOTpaMHOMY TIPpOIyKTi SPSS.
9. HazpiTh BUIM HENAPAMETPUTHUX METO/IIB MEPEBIPKU CTATHC-

A O

THYHMX TINOTES, WO 3ACTOCOBYIOTHCH Y IPOrPAMHOMY MPOAYKTI
SPSS.

10.OxapaktepuszyiTe HenapaMmeTpUUHi METO/IU NIEPEBIPKU CTa-
TUCTUYHHUX TIMI0TE3, IO 3aCTOCOBYIOTH IS HE3AISKHUX BUOIPOK.

11. OxapakrepusyiTe HenapaMeTpHIHI METO/IU IIePEeBIpKU CTa-
TUCTUIHUX TIMOTE3, 1O 3aCTOCOBYIOTE JUISl TAPHUX BUOIPOK.

12. TlosicHICTb 0COOANBICTb 3aCTOCYBAaHHS KPUTEPIiB NMEPEBIPKH
HOpManbHOCTI po3noniny B SPSS,

117



TecTn

1.1TeBHE TBEPIKESHHS MO0 I'C€HEPATbHOT CYKYITHOCTI, IO Mepe-

BIPSIETHCS HA OCHOBI BUOIPKH — 11€:

a) BUDIPKORBE CIIOCTEPEIKECHHS,
©) CTaTHCTHYHA TIMOTE34;

B) PIBHICTb JUCTIEPCIT;

I') 0paBUIbHOL BIANOBIAI HEMAE,

2. AK110 BIXWISAETHCS HYJIBOBA IIOTE3a, AKa HACTIPAB/] € IIPABH-

JIBHOIO, TO I1E:

a) MOMUJIKA TIEPIIOTO POy,

0) MOMHUJIKA IPYyTOTO POAY;

B) MOMMJIKA NEPLIOTO 1 APYTOro pois;
T') IPaBWIBLHOI BIITIOB1/I1 HEMAE.

3. k1o BIIXWISEThCA albTCPHATURHA TIIOTE34a, KA HACTIPAB/I €

MPaBUNBHOIO, TO TIE:

JIHTH
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a) NOMUJIKA NEPIIOTO POIY;

0) NOMUIIKA JPYTOro pojy;

B) MOMMJIKA TIEPIIOTO 1 APYTOTO PO/IiB;
T') IPaBWILHOI BIIIIOBI/I1 HEMAE.

4. VimogipnicTs 3aificHnTi noxubky nepiioro poay (To6To Biaxu-
BIPHY HYJIbOBY TiNOTE3Y) HA3NBAIOTh!

a) pIBHEM 3HAUYUMOCTI CEPEIHBOIO 3HAUYCHHS;

0) pIBHEM 3HAYUMOCTI AUCIIEPCIi;

B) piBHEM 3HAUHUMOCTI TITIOTE3H;

T) PABWJIBHOI BIMIOBINI HEMAE,

5.Homy n0piBHIOE MIOWA HOPMATBHOIO PO3NOALTY:
a) 0;

) 4;

B) 1;

T) IPaBUITLHOT BIITOBIAI HEMAE,



6. 3a gopmynoro bepHyull OOUHCTIOETHCS NHUCKPETHA BUTAM-
KOBAa BEJIMYUHA, L0 MAE:

a) O1HOMIAJIBHUN 3aKOH PO3IOALTY;

0) rnepreoMeTpUYHUN PO3MOLL,

B) TEOMETPHUUIHHI PO3TIOILI;

T} pIBHOMIPHHI PO3TTOMI.

7. IlapameTp A 3aCTOCOBYETHCSA IIif Yac PO3PAXYHKY PO3NOIALLY:
4} eKCIIOHESHIIHHOTO;

0) rnepreoMeTpuIHOro;

B) TEOMETPUYHOIO;

'} pIBHOMIPHOTO.

8. CTAaTUCTHYHHUE KPUTEPIN NEPEBIPKU TiNOTE3M MPO MOKIUBUN
3aKOH HEBIIOMOTO PO3NOAUTY Ha3HBAETHCS:

a) KpUTEPIEM 3T0/IH;

0) TNCKPETHUM 3aKOHOM;

B) CTATUCTUYHUM TBEPANKECHHSIM;

r) npaBUIbLHOT BIANOBIAT HEMAE,

9. Jlo mapaMeTpUYHHX METO/IIR MOPIBHAHHSA CEpeNHIX BEIWYMNH
BITHOCSTE:

a) kputepii 3HakiB, OpijMana it YUIKOKCOHA;

0) t-TecT, z-TecT;

B) kputepii ManHa-YiTHI | Kpyckana-Yonneca

'} OpaBUJIBHOIL BIJIMOBIII HEMAE.

10. JIo HemapaMeTpUIHUX METO/IIB IIOPIBHAHHA CEpe/IHIX BEJIH-
9UH, 110 3aCTOCOBYIOTH JUIS HE3AIEKHOT BUOIPKH, BITHOCHTD!

a) kputepii 3HakiB, OpigMana i YITKOKCOHa;

0) t-TecT, z-TeCT;

B) kpuTepii ManHa-YiTHi 1 Kpyckana-¥Yomnneca;

'} OpaBUJIBHOIL BIJIMOBIII HEMAE.
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11. o HenapaMeTpUIHUX METOMIB TOPIBHAHHA CEPEAHIX BEJH-
YKH, WO 3aCTOCOBYIOTh U1 NAapHOI BUOIPKH, BIAHOCSTD:

a) kpuTepii 3HakiB, OpiamMana 1 Y UIKOKCOHA,

0) t-Tect, z-TeCT;

B) kpurepii Manna-VYirHi 1 Kpyckana-Yonneca;

T) IPaBUITBHOT BIITOBIAI HEMAE,

12. Kputepiii Lanipo-¥Y 171Ka OOLINBHO 3aCTOCOBYBATU AJIs1 IIEpE-
BIPKU:

a) BEIMKUX BUOIPOK;

0) Mamux BHOIPOK;

B) pO3Mip BUOIPKH HE Mac 3HAUCHHS;

T) MPaBHJILHOI BIATIORII HEMAE.,

13. JIo HEMmapaMeTpU4YHKUX METOIB MOPIBHAHHS CEpPEIHIX BEIIH-
YHH, IO 3aCTOCOBYIOTE /IS HE3aJICKHOI BUOIPKH, BITHOCSTD:

a) kpurepii Maknemapa 1 MaprinanbHOl OTHOPITHOCTI,

0) t-TecT, z-TeCT;

B) kputepii Meniann, xonxkxipa-Tepnctpu 1 Mo3seca;

') OpaBUbHOL BIIIIOB1/A1 HEMAE.

14. JIo HEMapaMeTpUYHKUX METOIB MOPIBHAHHS CEpPEIHIX BEIIH-
YUH, 10 3aCTOCOBYIOTH IS TApHOT BUOIPKU, BITHOCATD:

a) kpurepii Maknemapa 1 MapriHasibHOT OAHOPIAHOCTI;

0) t-TecT, z-TeCT;

B) kpuTepii Menianu, /ixonkxipa-Tepnerpu 1 Mo3seca;

') IPaBWIbHOI BIINIOB1/11 HEMAE.

ExoHoMiuHa iHTepnpeTania CTATHCTHYHHX rinoTe3s
Ipuknan. IlposecTn cratucTHuHUil aHamz 78 abIiTYpIEHTIB
2019 poky, sIKI BCTYnWJIM B HaBYAJbHO-HAYKOBHH IHCTUTYT OOJIIKY,
aHanizy ta ayauty (gani — HHIOAA). /lns ananizy B38TH Takl CTaTUC-
TUYHI IOKA3HUKM: CTATh BCTYMHHUKA, 3arajibHuii 6am, ouinka 3HO 3 yk-
paiHCBhKOT MOBH 1 JITepaTypH, MaTeMaTHuKHu, reorpadii, 1Ho3eMHOI
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MOBH, cepeaHiit 0an TOKyMeHTa MPo OCBITY Ta MPIOPUTET, KUl a0ITy-
pient crapus an4 Yuisepeutery APC Yxpainu (zonarox A7),

3MEHIICHHS KIUIBKOCTI abITYPIEHTIR 34 OCTaHHI POKH, BBEJACHHS
30BHIMIHBOTO HE3aIeXXHOTro oliHoBanHs (Jam — 3HO), BcTanoBaeHHA
6ap’epy 13 3HO momyctumoro s BCTYITY, 3arayibHa TCHSHITIS 3MEH-
IICHHS HACEJICHHS 1 HAPOKYBAHOCT1 HETATUBHO BIUIMBAIOTE HA JISIb-
HICTE 3aKJIaA1B BUIOT ocBiTH (1am — 3BO). BeeaeHHs 0€3B130BOTO pe-
KUMY crnpourye abITypi€eHTaM BCTYNUTH Ha HaB4yaHHA y 3BO Omwk-
HBOTO 3apyOixkKs, A€ BApTICTh OIUIATH HUXKYA 33 KOHTPAKTOM, HIK B
VYkpaiHi, a piBeHb KUTTA 1 TEPCIEKTHBY 3HAUHO BHILI. CTae aKTyalb-
HUM IIPOBEICHHS OLIHKH 3HAHBL alITypIEHTIB 3 METOK PEryNIOBAHHS
nepetiKy AUCHWTIIIH, Ki HeOOXIAHO BCTAHOBIIOBATH Il 9aC BCTYMY
Ta BiAHOMIEHHS iX 10 YHiBepcuTeTy JAMPC Vkpaluu sk Miclsd HAaBUaHHS,

PesyabraTu nokazanu (tabiu. 1, 2), wo 2019 poxky abITypleHTH B
Cepe/IHbOMY MPOCTABIIAIOTH IIPIOPUTET 2,28 1 AOBIPUMM IHTEPBAI:

2,28-0,88 <2,28 <2.28+1,68;
1,4 <2,28 <3,96,

Tabnuus 1
OnnoBuOipKOBa cTaTHCTHKA
N |Cepeane Cepenm‘,omnanpa- CepeTHBOKBA/IPATHYHA
THYIE BiXMHIelHs HoXulKa cepesunLoro
Hpiopu-| 2,1 5 28 1,724 0,200
TET
Iicepeno: po3paxoBaHO aBTOPAMH.
Tabnuus 2
OxHoBnOipKOBHI KpUTEPIi
3HaUEHHS KPUTEPIifo = |
95 % nosipunit
. Crymeni | 3naummicts | Cepenus IHTepRan AJs
cB00OM |(IBOCTOPOHHS)| pPI3HMLA pi3HMUIII
Huxna  |Bepxus
TMpiopurer 6,405 73 0,000 1,284 0,88 1,68

Lcepeno: po3paxoBaHO aBTOPAMU.

! Beryn. OCBITA.UA. URL: https://vstup.osvita.ua/r11/3457/
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VYV BuGipky BRiliIIT0 55 XiHOK 1 23 4ONOBIKA, sKI 0Opaym
HHIOAA. 3a gonomororo kputepito JliBiHs 3HaiaeHo (tadn. 3, 4), wo
cepenHii 6an sxiHok 159,97, ki BCTYIWIN HA HABYAHHS, BUIIIMH 3a 40-
JIOBIKIB MalKe Ha JecsaTh OaliB 1 cTAaHOBUTE 149,99,

Tabmnuns 3
CraTueruka rpynu
Cepeanno-
. |CepelHbLOKBAIPATHY-
Crate | N | Cepeance” . KBAAPaTHYHA
He BiAXHJIEHHS
MOXHOKA CePeHBOTO
o Kinka 55| 159,973 12,565 1,694
Yonogik | 23 | 149,987 13,807 2,879
*3aranbHuii 6an BCTYIIHUKA.
Jicepeno: po3paxoBaHO aBropamu.
Taomnus 4
Kpurepiil 1719 He3aae:KHUX BUOIPOK
Kpurepid t-KpuTepin 409 pPiBHOCTI cepenHix
JliBins puTep P P
=
o~ g - = 5
= = X Fae
= ElE2E &S
ban 2 3| 5|§E 8¢
8 | 5 BlBE ==
= = = Bl = 2
e § = :- 8 = § o«
> —1-- =
x “ 2e =H =
= S 5|28 = =
“ 7 S 5& & &
o & = 2
Z 2 =| M
-
Hepeﬂﬁqtzaencs[ PIBHICTH . o ool o ol
hucnepeii s 2 |2|elg gl 2|2
=1 =1 e S| e || X
He mepeibanaeThes > o ole| = | o o
N RS | | en | =

JDicepeno: po3paxoBallo aBTOpaMu.
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OWIHAMO BIIJIMB CTATTI Ha 3araibHUN PeHTHHTOBUIA Ol adiTypl-
€HTA 3a JOMOMOIOK CTATHCTHUMHUX KputepiiB MaHHa-YirHi i Binkok-
coHa (tabu. 5, 6, 7).

Tabnuns 5
OnucoBa ¢cTaTUCTUKA

Cepen- . . IMpouenTnii
N [ Cepeane | HbOKB Mini- Makcumym
. ’ MYM 25 50-a | 75-a
BiIXH/JIeHHSA
ban | 78| 157,09 13,645 | 118,728 | 182,631 [149,945[159,044/166,439

IDicepeno: po3paxoBallo aBTOPaMHU.

Tabnuus 6
Pauru
Crarsp N Cepenniii paur | Cyma paHris
bai  [Kinka 55 44,18 2430,00
HonmoBik 23 28,30 651,00
Yceboro 78
Jicepeno: po3paxoBaHO aBrOpaMu.
TaGnuus 7
CraTucTuuHi kKpuTepii’
IlokasHuk baJa
U Manna-YiTai 375,000
W BinkokcoHa 651,000
/ -2,822
ACUMIOTOT. 3HATHMICTE (2-CTOPOHHS) 0,005

a. 3rpyrnoBaHo 3a 3MIHHO: CTATh.
JDicepeno: po3paxoBaHO aBTOPAMM.

PesynabraTn anani3y mokasywTh, 110 CEPEAHIN PEUTHHIOBUM 6an
x1HOK 44,18, a gonoBikiB — 28,30. OCKUIBKHM po3Mip piBHS 3HAUNMOCTI
p = 0,005 < 0,05, Mo)xHa CTBEPIKYBaTH, IO YCIINIHICTh KIHOK BHIIA
33 YCIIIIHOCTI YOJOBIKIB 1 € CTATUCTUYHO 3HAYMMOK). AHAII3ZYIOYU
OIMHCOBY CTATUCTHKY, HEOOXIAHO 3a3HAYUTH, 1O Jue 25 % abiTypien-
TIB MAKOThL peiTnHroBuii 6an no 149,945, 50 % — no 159,044, Bei iHuii —
BUIIIMH, LII0 BKA3Yy€ HA BUCOKUH PIBEHB NIITOTOBKU CTY/ICHTIB MEPILOTO

KypCy.
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ITIpoBeneHO OIIHKY BIIMBY Ha 3aralbHUl pedTHHTORUN Oan adi-
TypieHnTa ouinky 3HO 3 MaTemaTuk 1 yKpalHCBKOI MOBU Ta JiTepaTypu
(Tabm. 8, 9, 10).

Tabmurg 8
CratucTuka napaux Bubdipok
CepenHbokBaapa-
Cepeane | N Cepenﬂlj.OKBanpa- THYHA MOXHOKA ce-
THYH¢ BLAXHWJICHHA
peaHLoro
ban 157,029 |78 13,645 1,545
[Tapa 1 oA
Maremarnka | 45 795 |78 20,207 2,288
ban _ _
157,029 |78 13,645 1,545
MMapa 2 YKpaiHCbKa _
MOBA
niTepatypa 161,590 |78 18,592 2,105
Jowepeno: po3paxoBaHo aBropami.
Taonuug 9
Kopeasinii napnux Budipok
N Kopeasmia | 3naunmicth
[Tapa | ban & MaremaTika 78 0,769 0,000
Mapa2 [P & Yipainceka mosa g 0,812 0,000
1 jiTcparypa

Licepeno: po3paxoBado aBTOpaMH.

AHaniz ToKasaB, 1Mo abITypleEHTH Kpamie 3HAKTL YKPalHChKY
MOBY i JiTepaTypy (cepenne 3naueHns 161,59), nix maremaruxy (ce-
peaHe 3HaueHHa 142,795). Bnaus pesyasratie 3HO 3 ykpaiHCbKOI
MOBH Ha 3arajbHUI peiTUHroBUN 6an O11biuuil (kopenauis 0,812), Hix
3 MaTeMaTuku (kopensauisa 0,769), npu 11boMy oOU/IBa NOKa3HUKHU BKa-
3YIOTh Ha 3HAYHUU 3B’ SA30K.

IIpoBeneHO OIIHKY BIUIMBY HA 3aralbHUll pelTuHTORUN Oan abi-
TypienTa oujinkn 3HO 3 iHo3emHoi moBu 1 reorpadii (tadn. 11, 12, 13).
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Taomung 10

Kpurepiii mapaux sudipok

Ilapui pizuocTi
! = E\
HNESEY :
d = S S| LT = -3
W == = 32 v ‘Z =5 T = 5 8 g e
= e = | g2l T EH a5
= [ @ @ = 2
ER == = ¥ 2
=3 = = B = =
w D z = - =
O =S = = =
SECH R i e
53 = 31
O = =
Hapaban—Mad )4 534113 062 1479 | 11280 | 17.179 | 9.624 | 77 [0.000
1 [rcmaruka
ban — Vk-
Hzpapm“c‘?m. 4,561 | 10,948 | 1,240 | 7,029 | 2,093 | -3,679 | 77 (0,000
MOB4 1 JIl-
reparypa
Jxcepeao: po3paxoBaHo aBropaMu.
Tabnuus 11
CraTueTuka mapHux BHOIpoK
. |CepennbokBaapaTuy-
Ilapa Cepenne| N CepeﬂH?OKBaﬂpd- 1a HoxuoKa
THYHC BIAXHICHHS
CEPETHBOTO
1 [bau 163,887 | 17 11,676 2,832
Imozemua moBa (143,588 | 17 18,252 4,427
2 [ban 155,1175 | 61 13,622 1,744
Ieorpagdis 151,951 | 61| 19910 2,549
Lcepeso: po3paxoBaHO aBTOPAMM,
Tabnums 12
Kopeaanii napaux pudipok
N Kopensimis | 3HaunMicTh
ITapa 1 ban & [Ho3zeMHa moBa 17 0,483 0,050
ITapa 2 ban & T'eorpadis 61 0,703 0,000

Lcepeno: po3paxoBaHO aBTOPAMM.
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TaGnuus 13
Kpurtepiit napunx sudipok

ITapui pi3HocTi
- Ll i - L8
Ceper- Cepen 9SU (0 IOBIp 3Hau,
HbOKB. |YHMH iHTepBaJ cT.| (aBO-
Cepen-| HBOKB. . T
. NOXUOKAa | AJA pi3HULL CB.| CTOPO-
He Bifxu-
cepen- HH31)
JIeHHS
HbLOTO |HW/KHS| BEPXHII
[lapa |ban —
1 Ino3cmua| 20,299 16,242 3,939 11,948 28,650 5,15/16| ,000
MORBA
Hapa ban—Tet 5 160 14163 18130461 6,794 17560 ,086
2 orpadist

Licepeao: po3paxoBaHO aBRTOPAMU.

AOITypieHTH Kpatie 3HaTh reorpadio (151,951), Hixk iHO3eMHY
MoBY (143,588). Bmur pesynbratie 3HO 3 reorpadgii Ha 3araiabHHAM
peuTuHTOBHIT Oan cuasHuil (0,703), a 3 iIHO3€MHOT MOBU CcTA0KHH (KO-
peasauisa 0,483).

Orxe, Ha nepuuil kype HHIOAA BCTynuiIu CTYJICHTH 3 BACOKHUM
piBHEM MATOTOBKH. [IpH oMY KIHOYOT MTOJIOBHHU Maike B TpH pa3u
OLIBINE 1 pIBREHb 1XHBOI MATOTOBKH BHUIINH, HIX ¥ YosoBiKiB. O0npa-
IOUH 1€l IHCTUTYT, A0ITYPIEHTH 1IN TIECIPSIMOBAHO, BUCTARIISIOUH
cepeaHin npiopuTeT 2,28, Ha HALY JYMKY, Ha IXHE PILLICHHS BIJIMHYJIa
BEJIMKA KIJIBKICTL OHKETHUX MICUb 1 fiKiCHA npodopieHTauiiiHa po-
00Ta KOJEKTHUBY 1HCTUTYTY. CTYAEHTH Kpaule 3HAKOThb YKPalHCBKY
MOBY, HI’K MaTE€MaTHKY, 1 Kpalie reorpadito, HiK 1HO3eMHY MOBY.
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PO3JLT 4
JAUCIIEPCIMHHUU AHAJII3 Y SPSS

4.1. YMOBH 3aCTOCYBaHHS OAHO(PAKTOPHOIO
AUCHCPCIHHOTO aHATI3Y

Hucnepciinuii ananiz (ANOVA? Analysis of Variance) — ue me-
TOA NEPEBIPKU IIIOTE3 PO PIBHICTb TPLOX 1 Oliblle cepeanix. Busna-
Ya€eThCS BIUIUB OJTHIET (He3aleKHOo1) 3MIHHO1 Ha 1HITY (3aj1exkHy). Ilpu
IILOMY HE3alleKHA 3MIHHA NTOBUHHA OYTU HOMIHATBHOK 200 MOPAJIKO-
BOIO, 1 3aJIe’KHa — MCTPHUIHOIO,

Y npakTHYHIA AISTBHOCTI 3aCTOCYBAaHHS AUCMIEPCITHOTO aHAMI3y
J1a€ MOXUJIMBICTD BIANOBICTH HA TAaKl 3allUTAHHS:

1. Yu 3anexath Bnog00aHHS CMOKUBAYIB 10 TOProBOi MapKu Bij
PIBHA IXHBOTO J0X0ay?

2. Yu 3anmexxaTh BIOJ00aHHS CIIOKUBAYIB JI0 TOProBOI MapKu BiJ
BUAY PEKIAMHUX 3aX01B?

3. Uu 3anexath BNoAOOAHHS TPyn CNOXKBAYIB BiJ MICLIb MPHA-
OanHg ToBapy?

4. YUn Bnnupae piBeHb OCBITHM PECMOHACHTIB HA PiBEHb IXHBOIO
noxony?

5. Uu po3pizHAIOTHECA TeorpadidHi CETMEHTH 32 TORAPHUMH TIepe-
BaraMi CIOKUBaYIB?

(Oco0MMBOCTI 32CTOCYBAHHS OCHOBHUX KPUTEPIIB MEPEBIPKHU iMO-
TE€3 B 3AJICKHO BIJ XAPAKTEPHUCTHKU TPYNHU:

1} nependavaeTbes PIBHICTL qUcnepeti:

— SKINO TPYOM MalwTh OJHAKOBHH pO3MIp, 3aCTOCOBYIOTHCS
QP-3-I'-VY abo Trioku (moTyXKHHUI KpUTEPI1i, KOJIKU 0araTo rpyi);

— Iedde cnaburmii 3a ThIOKH, 3aCTOCOBYIOTh JINI BU3HAUCHHSA
PI3HHLI TPyNax pi3HOro po3Mipy;

—  SIKILO BAXJIMBUM € KOHTPOAL noxubku | Tuny, konu y rpynax
10 5 N — bondeppoHi;

— SIKIIO PO3MIp TpyIl ¢j1abo BHPIZHAETLCS — [ abpiens;

— SKINIO PO3MIp Ipyll CHWIIBHO BUpi3HAETRCI — GT2 I'oxbepra;

— IS TIOPIBHSTHHSA 3 KOHTPOJIBHOKO TPYITOK — J[aHHETT;
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2) He TiepeadavacThCs PIBHICTE AUCTICPCIT:

— yHiBepcaabHuM € Metoa T2 Tamxeiina;

— SKIIO BAXKIUBHAM € KOHTPOJB MOXUOKHU | TUITY, 3aCTOCOBYIOTH
T3 /lannerr;

— SKINO € CYMHIBH ¥ PIBHOCT1 JUCTIEPCI ab0 3a HASBHOCTI IPYyTI
3 PI3HOK KUTBKICTI) CTIOCTEPEHKEHb, 3aCTOCOBYIOTH KpUTEpid ['elimc-
Xoyenna.

Ilpuxkaaa. 3a gaguMu 30 MarasuHiB MPOAHATIZYEMO B3ae-
MO3B’ 430K MK 00csiraMu IIpoiaK 1 BUTpaTaMu Ha pekiaamy (Tabi. 4.1).

HynboBa rimore3a — B TOPTOBENBHUX TOUKAX 3 PI3HUM PIBHEM
BUTpAT Ha pekiamMy o0caT Mpoaxy B CEpeaAHbOMY OAHAKOBHH. ToOTO
HE ICHY€E 3B’SI3KY MK PIBHEM BUTpAT HA peKIaMy i 00CATOM Mpoaaxy
B MarasuHi.

Tabmumg 4.1
PiBeHb BUTpPAT Ha peKjaMy B MarasmHax

Pisens Burpar ua pexkiamy (paxkropna o3naxa)
Ne Hu3bKHi (1) | cepenii (2) | BUCOKMII (3)

O0csir npoaaky, Tuc. Ipu (pe3y/ibTraruBla 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
9. | 6 7
10. 2 4 6

®yukins B SPSS: «AHanuz» — «CpaBHeHHe cpeaHux» — «O-
HOGAKTOPHBIN IHCHCPCUOHHBIN AHAIHU3Y.

OOnpaloTHLCS 3aNEXKHA 1 HE3ANEXKHI 3MIHHI, K] TEPEMILLYIOThLCS B
IIpapi A1aJ0roBi BIKHA 3a IOMOMOTO CTPUIKU (puc. 4.1).
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Cnucok 3aBncMslx nepemMeHHbIX
& OBcar npopaxy, THE FpH [ L‘M
i'ﬁnﬂﬂm&

(e uer
k3

e

[ﬂ ﬁ;m:!zmmarﬂapmm,l

Puc. 4.1. liaxorose BikHo SPSS

OobupaeThes Brnaaka «IlapaMeTpo» 1 CTaBISTHCA MITKH OTTHCOBA
CTAaTUCTHKA, IEPEBIPKaA OJHOPIAHOCTI Aucnepcii, rpadix cepennix (puc.
4.2).

3 OanodacTopHER SNCNEPCHOHHBIR aHan... X

CTarucTuKa
[¥ OnucarensHele

[ ®ukouporaHkbie W cnyvanyue 3hdecsl

|~ BEpayna-®opcaiTa

[ ¥anu

[ Tpaduk cpegHnx

- [MponyilasHbIe 3HAUYBHNA
@ VCKmiouaTs Mo oToeneHOCTH
2 MowniouaTe HabniogeHnA LenvKom

Puc. 4.2, ianoroee BikHo SPSS

HatucHyBIIIA BKIAAKY «AIOCTEPHOPHBIC», 00HpaeMo KpHUTEpii
MIEPEBIPKH TIMOTE3 JUTA TBOX BHIAJKIB; v pa3i HagBHOCTI (Thioki) abo
BijicyTHocT! (T2 Tamxeina) pipHocTi gucnepcti (puc. 4.3).
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MpegnofiarzeTcA PaBeHCTED ANCNEDCIN

H3P C-H-K Yannep-dyHKad
GBoHBeppoHY o Thicku
Linnak D ThioKH OaHHeTT
| Weagge AyHeaH
FP-3I-¥ GTZ MNoxbepra
G P-2-I-¥ Fafipuans

FageHCTED ;;-':FI-:-FICJH HE MEEGNCNargasTCA

o T2 Tamxeiina T3 DanHert Manmc-Xoyann C JdauHeTtTs
YpoeeHs IHawMOoCTH (D 05 |

| Dpopemwnms )| ommewa || copaska ]

Puc. 4.3. lianorose BikHo SPSS

HatuckarwTtbees kinasiui «IIpoaomxuts» 1 «OK».

Oyukinisg B SPSS: «Anaaus» — «CpaBHeHue cpeaHux» — «O-
HOPAKTOPHLIN ANCHECPCUOHHBIN AHAIH3.

OnucoBa CTaTUCTHKA 3aCTOCOBYETHCS IS IEPEBIPKH 3HATYIOCTI
cpopmoBanux rpyn. KiibkicTb 00’ €KTIB AOCAIKEHHS B KOMHIN rpyni
noBUHHA OyTu OlabLe 2. AKiio y npoueci A0CIKeHHs € ¢cpopMOBaHa
rpyna 3 OJHIER BiANOBIAAK0 PECIIOHAEHTA, BOHA BBAXKAETLCS HE3HAUY-
1010 1 11 BUIy4aroTs (tabn. 4.2).

Tabnuus 4.2
] O_lmcmaa CTATHCTHKA oﬁcslry MPOAKY, THC. IPH
95 % uoBipumii
iHTEepBAJ /UIs Ce~
Cepea- peAHLO10 31a-
HBOKB. CTaHﬂapT— JeHHA
Cepen-| Biaxu- |Ha noxn6-|Hnxkusa|Bepxnus | Mini- | Makcu-
N HE JeHHH Ka MeXRa MeaXKa M¥YM MYM
Huse- 101 370 | 2,003 633 | 227 | 513 1 7
KWt
E;pe‘“' 10| 620 | 1,751 554 | 495 | 745 | 4 9
I_ — il - o N, = 8 N .
Buco- 1161 830 | 1337 423 | 734 | 926 | 6 10
KU
Beworo | 30 | 6,07 | 2,532 462 5,12 | 7,01 1 10

130



Y¢i Tpynu MarOTh MPAKTUYHY 3HAYUMICTh, KUTBKICTh PECTIOHIEH-
TIB Y KOKHIi rpymni 10.

Tabmuus 4.3
KpuTtepiii ogHopiaHocTi Ancnepciii 00cAry npoaasy, TUC. IPH
Craructuka Jliins  |c¢T.cB.1| CT.CcB.2 3HAUNMICTD
1,353 2 27 0,275

Craructuka JliBiHA gae 3MOry nepeBipuTy rinotesy «Jducnepcii
y MOPIBHIOBAHUX TpyIax piBHI» (Tadi. 4.3). 3nauumicts 0,275 o3Hauae,
0 TIMOTe3a MOXKe OYTH BIAXIJICHA 3 UMOBIPHICTIO MOXUOKH 27,5 %o,
OTxe, TiNoTe3a HE BIAXWIACTLCA, 1 1I¢ O3HAYAE, MO JUCIIEPCii PiBHI,
SAxmo 3naunmicts MeHie 0,05, rinotesa Moxe OyTH BIIXUIEHA, TOOTO
AUCTIepCii HEPIBHI.

[IepeBipka npaBuiILHOCTI HYJILOROT MMIOTE3M NPOBOAUTHCS 3a AIro-
PUTMOM, HaBeJICHUM y Taoim. 4.4, y MarasuHax 3 pi3HHM piBHEM BUTpaT
Ha peKaMy o0cAT MPoJIaKy B cepeHROMY oqHakoruil. He icHye 3B’ a3Ky
MIX pIBHEM BUTPAT HA PEKIIaMy i1 00CATOM MPOJaKy B Mara3ui.

Tabnuus 4.4
ANOVA
Cyma . |CT. CB. Cepennin F |3naunmictn
KBa/JpariB KBajlpar
M bKrpynamuy SSk k-1 | SSu/k-1=MSy MS./
Bcepeauni 1pyu SSw n-k | SSw/n-k = MSw MS:v
Y CROTo SSe+SSw | n-1
Tabmunst 4.5
Ob6car npoaaxy, THC. TPH
Cyma Cepeanii
KBA/IPATIB | CT. CB. | KBaJApAaT F SHAYHMICTL
MixrpynaMu 106,067 2 53,033 17,944 (0,000
Bcepeanai rpyn 79,800 27 2,956
Vcboro 185,867 29

3naunmicts F-xputepito 0,000 Bka3zye, WO rinoTe3a HENPaBUIbHA
1 moBuHHA 6yTH BiaxuicHa 3 HMoBipHICTIO 0 %. 3MiHa piBHA BUTpAT Ha
PCKJIaMy BIUIMBAE HA 3MIHY 0OCATY MPOAaXK y MarasuHax (Tad:m. 4.5).
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MHOXUHHI TIOPIBHSHHS Jal0Th 3MOTY BU3HAYNUTH TPYIH, B SKUX
BIAMIHHOCTI HAaWOLIbLI 3HA4HI. Y BUNAAKY, KOJM aucrepcii piBHI 1
TPyIH MAarwTh OJJHAKOBHMA PO3MIp, AHAMIZYIOTH JaHl 34 JOIOMOTOI0
TecTy Thioku. Y pa3l HEPIBHOCTI AUCIEPCIA 3aCTOCOBYIOTE PE3YIIBTATH
tecTy T2 Tamxeitna (tabn. 4.6).

Tabmuis 4.6
MHuo0KUHHI TOPIBHAHHSA
3ane:xHa 3MinHa: O0car npogaxy, THC. TpH

(D) Pi- Cepen- 95 % noBipuui
BeHb |(J) PiBennb ust pis-| Crangapt- Buaun- inTepBas
E:;T:{T_ BpHeTl?;;MHa HULA Ha noxuOka| micTs | HuskHas | Bepxua
y (I-J) MERA | MEKA
JIaMy
N CCPCHIH —2,5001 0,769 0,008 | 4,41 | -0,59
BUCOKHH 4,600 0,769 0,000 | —6,51 —2,69
TRIOKH .| musbkuil | 2,500 0,769 0,008 | 0,59 4,41
HSD " P Rncormii [2,1007 0,769 0,029 | 4,01 | 0,19
S amspkuit | 4,6007| 0,769 0,000 | 2,69 6,51
cepeauii | 2,100 0,769 0,029 | 0,19 4,01
.| cepemmiit |-2,5007 0,841 0,025 | 4,72 | -0,28
bR cormit 4,600 0,762 | 0,000 | —6,63 | —2.57
Tanxciinalcopoiii HU3LKHH 2,5001 0,841 0,025 0,28 472
Bucokuil —2,100 0,697 0,023 | -3,95 | -0,25
BHCOKHL HU3bKWH 4,600t 0,762 0,000 | 2,57 6,63
cepemmiii | 2,100 0,697 0,023 | 0,25 3,95

* Cepeona piznuysa suauuma Ha piii 0,05.

VY Tabaumi napu, K1 XapaKTepHU3yIOTHECA 3HAYHOK PI3HHIICIO Ce-
peaHiX, MO3HAYaloThCA 3ipoukoro. KojkHa mapa, mo3HadeHa 31pod-
KO, — 1I¢ O3HaJae, Mo PI3HUALT MK pIBHEM BUTpAT Ha peKIaMy B Ma-
ra3uHl 3HA4Ha U1l KOKHOI 3 rpyn. Pe3yabTaT nOCTOBIPHUH, amke
p-3navenHs < (,03.

['padik cepenHix BEIUYMH JA€ 3MOrY BI3yalIbHO MOOAYUTH 3HA-
YUMICTh PI3HULI PIBHIB 00CATY IPOJAXKyY B Mara3uHax 3 pl3HUM PiBHEM
BUTpaT Ha pexnamy (puc. 4.4).

OTxe, OyIp-aKUil pIBCHb BUTPAT Ha PEKIIaMy BILTUBAE Ha o0CATH
MPOJIaXky B MarasuHax.
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CpeaHee OGeAr npogaxy, THC FPH
a1
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PieeHs BUTPAT Ha peKnamy

Puc. 4.4, I'padik cepeanix BeJTHYHUH 3HAYHMOCTI 00CATY NPO-
AAKY B MArazuHax 3 pi3HAM pPiBHeM BUTPAT HA PeKJIaMy

Ipukaan, BUsHaunuTH 3a71€KHICTh BMIHHS IIKOIISPIB PAXyBaTH B
yMi BiJT iX X001 (1o1aTok E).

®dynxuis B SPSS: «Anaam3» — «CpasHenue cpennux» — «Ona-
HO(AKTOPHBIH IHCIIEPCHOHHBIN aHAJIH3» (puc. 4.5).

W OanobaxropHbnil gHCNEpCROHHBIR aHaNMS

CRUCcoK 33EUCHMEE NEpEMEHHEX (

g Ne - & cuet B yme [rect]
non

& macc .
& wa E]
& uucnoesie pAgs! [

é’ cnoeapb [Tect3}

& vceenomnensocr... |
& KpaTKoBpEMEHHa... - m?'ﬁ'“”-_
& Vinaiuceea mnea T I&Iﬂﬁﬁﬂ ‘

.0k |[Borasxa | | Gopoc || Orwena ||crpaska)

Puc. 4.5, /lianorose BikHo SPSS
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Po3paxoByeThCs aHAMOTIYHO SK BHINCONHUCAHHMH, ajie OCKITBKH
PNy MarlOTh Pi3HY KUILKICTh CIIOCTEPEKEHb IJISI OLIHKH PiBHOCTI
aucnepciit obupaetses kputepii ledde (4.7-4.11).

Taomumg 4.7
OnucoBa cTATUCTHKA PAXYHKY B YMI y po3pi3i xo0i

95 % noBipuuii
Cepen- HTEPBAN WA | npe | o
N Cepe- | HBOKB. | CTaHAapT-| CEepeaHBLOrO ie | one
AHE€ | BiAXH- [HA noxubéKa 3HAYCHHS Mym | Mym
JIEHHSA Huwxnn | Bepxun
MekKa | MeiKa
Cnopt 33| 9,67 | 2,582 0,449 8,75 10,58 4 14
Komm’rorep | 37 | 11,43 | 2,102 0,346 10,73 12,13 7 17
Mucteurso | 30 | 943 | 2,885 0,527 8,36 10,51 5 15
Ycboro 100| 10,25 | 2,653 0,265 9,72 10,78 4 17
TaOnnns 4.8
Kpurepiii ogHOpiAHOCTI Aucnepcin
PaxyHoxk B ymi
Cratrctuka JIiBIHS CT.CB. | CT.CB.2 3HAYNMICTh
1,858 2 97 0,161
Taonuua 4.9
ANOVA
PaxyHok B ymi
Cyma Cepeaniii
KBAApaTiB | ¢T.CB. | KBajJpar F 3HAYHMICTD
Mix rpynamu 82,969 2 41,484 6,556 0,002
Beepenywi rpyn | 613,781 97 6,328
Bceboro 696,750 99

MHOKHHHI TOPIBHAHHA

3ancikHa 3MiHHA: PaXyHOK B yMI

Tadnuug 4.10

95 % moBipunit
Cepeans nrrepra
pistinus (Cranpaproal 3uaun- | Husus | Bepxus
(D) Xobi {J) Xo0bi (I-J) oXHOKa MICTh MesKa MeKa
lWedde | Croopr |kommwotep| —1,766" | 0,602 0,016 3,26 | 0,27
MHCTEUTBO | ,233 0,635 0,935 —1,34 1.81
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Tamxein

Komir’rorep| cuopr 1,766 0.602 0,016 0,27 3,26
MHCTeNITRO | 1,999 0,618 0,007 0,46 3,54

Mucteureo | cnopt —0,233 0,035 0,935 —1.81 1,34
koM 'oTtep | —1 ,999f 0618 0,007 -3.54 -0.46

Cuopr  |komu'iorep | —1,766 0.567 0,008 -3,16 -0,37
MUcTenTeo | ,233 | 0,692 0,982 -1,47 1,94

KoM’ rotep CIIOPT 1,766 0,567 0,008 0,37 3,16
muctenTeo | 1,999 0,030 0,008 0,44 3,55

MuctenTro CNOopT —0,233 0,692 0,982 —1,94 1,47
xomu'orep | —1,999" | 0,630 0,008 -3,55 | —0,44

* Cepeoisi pisnuys suawuma na pieni 0,05,

Paxynok B ymi

Tadomvns 4.11

IMiamuoxuna ais anbda = 0,05

X061 N ] 2
[edhde™® Mucterrso 30 9,43

Cuopr 33 0,67

Kowmm’rotep 37 11,43

BHAYUMICTD 0,931 1,000

3axomIeHHs wWKoasApiB komn'rorepom (11,43) cyTTeBO BUPI3HI-

€THCS CEpell IHIIMX JIBOX 3aXOIUIeHb (puc. 4.6).

CpepHee PaxyHow B yMi

FSET

Puc. 4.6. I'padix cepeanix

B yMi

¥
oA e TE

Xobi

AN

T
RS T ELT B

BeJIU4YMH X001 3 piBHEM paxyBaTu
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Bucrnosox: cratuctuka JIIBIHS BKa3ye, M0 AUCTIEPCIT pIBHI (p-3Ha-
uumictb 0,161 > 0,05). 3nauumicts F-kpurepis 0,002 Bka3zye, 110 rino-
Te3a He MpaBWIbHA 1 HOBUHHA OyTH BiaxuiaeHa 3 dMoripHicTIo 0,2 %.
X001 MIKONSAPIB BINIMBAE HA IXHIO 3/IATHICTH paxyBaTH B yMml. Pesylib-
TATH PO3PaxyHKY INKOIAPIB B YMi, JUIS TUX, XTO 3aXOIUTIOETHCA
KOMIT FOTEPOM, CTATUCTHYHO OUTBII, HIXK IS TUX, XTO 3aXOIITIOETHCH
CTIOPTOM 1 MUCTEITBOM, TIpH 1IbOMY TI, XTO 3aXOIITHOETHCA CIIOPTOM 1
MHUCTELITBOM 3a PE€3y/abTaTaMU PO3PAXYHKY B YMi CTATUCTUYHO HE BH-
PI3HAIOTBECA. 31POUKOIO BIAMIUCHI Iapu BUOIPOK, IS AKAX PI3HUIIS Ce-
pPEIIHIX 3HaYeHb CTATUCTUYHO JOCTOBIpHA (p — 3HaUUMICTE < (),05).

4.2. IBopakTOpHMIi JUCTIePCiiHUA aHATI3

TIpukiian. ¥V xo/i MapKeTHHTOBUX 3aX01IB PO3pOOJICHO ABA TUTH
PEKTAMHOTO POJIUKY: TYMOPUCTUYHUN | CTaHAapTHUHN. Pexnama po3mi-
uyBajgacs y BuxiaHi 1 poboul aui. Ans gocaimxedHs obpano 16 norex-
UIHHUX KII€HTIB, fKI Oyad BUOAJKOBO pPO30OALAEHI HAa 4 rpynu
(1 rpyna nuBuUIIaCS TYMOPHCTHYHHUM POJIUK ¥ poO0UHi JeHb, 2 — TYMO-
PUCTUYHHYI POJIMK YV BUXIIHUN J€Hb, 3 — CTAHAAPTHUM POIUK Y pobo-
yull JieHb, 4 — CTAHJAPTHUN POJIUK V BUXUIHHUHN JeHb) (Tabn. 4.12).
KoxHuil pecnoHaeHT nepernagaB poauk, 1 OUiHIOBANN €PEKTUBHICTh
peknamMu 3a 20-6anbHOK cuctemoro. HeobGxiaHO OuiHUTH e(peKTuB-
HICTh PEKJIAMHUX 3aXO0/1B 3 BUKOPDUCTAHHAM JABOCTOPOHHBOIO IUCHEP-
ciiHoro anamizy npu o = 0,01.

Tabmums 4.12
Ouinka pecmOHAEHTAMH PeKJIAMH

JleHb THKHSA:
Tun ponnky: 1) pobounii 2) BUXiTHUHT
1) rymMopucTuyHU 6,10,11,9 15,18, 14, 16
2) cTaHIapTHWH 8,13,12,10 19,20, 13, 17

et aBodakTOpHUI AUCTepeiitHuil anami3z (tadn. 4.13) mae ne-
K1JTbKa HYJBOBUX TITIOTE3: OJHA JUTS KOXKHOI HE3ale:KHOI 3MIHHOI Ta
0JHA 4715 B3a€MO3B’ A3KY.
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Hy— T posvka i JIeHb He MaroTh ePEKTY B3acModil Ha ePEeKTHB-

HICTb PCKJIAMHU.

H; — tun posnuka 1 ieHs MatoTh KT B3aeMO/1i Ha €(peKTUBHICTE

PEKJIaMM.

Hy— ePeKTUBHICTE PEKIAMH HE 3aJICKUTH BIA THITY POJIHKA.,
H; — epeKTUBHICTE PEKIIAMH 3aJICKUTD BIJl THITY POJIMKA.

Hpy— e(heKTHBHICTE PEKIIAMH HE 3ICKUTD BIJ THS THKHAL
H; — e(beKTHUBHICTE pPEKIIAMH 3aJICKUTD B JHA THKHS.

Tabmvus 4,13
Aaroput™ ABOPAKTOPHOIO AHCHCPCIHHOIO AaHAJI3Y

Cyma Cryneni Cepenne kpaapaTnyHe F
KBaJIpaTiB cBoloau BiIXHJICHHH
®dakrtop A SSa a-1 MS, Fa
®aktop B SSp b-1 MSg Fp
DRMOIL | S8 | (1)) MS s Faxs
[Toxubka SS. ab(n-1) MS. X
Beworo X X

SSa— cyma kBaaparis ans axkropa A;

SSp— cyma kBazaparis ajia pakropa B;

SSAxB— CyMa KBajapaTiB A1 B3aEMOJIT GaKTOPIB;

SSe— cyMa KBaapaTiB JJIsl IOXUOKH;

a — KITBKICTh PIBHIB (bakTOpa A;

b — KITBKICTH pIBHIB (hakTopa B;

N — KITbKICTh 00 €KTIB Y KOXKHIN rpyni.

OyHkuisg B SPSS: «Ananusz» — «O0masn JuHelHas Moae/ib» —

«OJIM—oaHOMepHasY.

Oo0uparothed 3a1ekHa 1 pikcoBaHi (PakTOpPH 3 JBOTO A1aIOTOBOTO

BIKHA 1 32 JOTTOMOTOI0 CTPIIOK MEPEHOCUTRCA B TTpasi (puc. 4.7).
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| @ NiA-oan IMERHAR

JZEUCHMAEA MEPEMEHHAR B
% [&saniga 7 )
PUKCHPOBAHHI B HAKTOPLE
n & Ponuk [Roluk] ] [ Mpadukn... }
IIIII & Rens ok (Denl ANOCTEPHOPHBIE...
Cayuaitibie HaKTOpL! M

Kosapuatsl

Beca anA pagswWeHHoro MHK
= | |

Puc. 4.7. Hianorose BikHO SPSS

VY Brnaami «I'padixuy» oduparTh XapaKTEPUCTUKU BI3yalbHOTO
BigoOpaxkenns (puc. 4.8, 4.9).

. OfIM-ogromepnan: Tpadwen npodwnei

DAKTOPLI | OpW3IOHTANREHER OCh:
Roluk *  [Den |
Den
OTANbHLE MU AU
@ | Roluk ||
OTaeneHEE rpadivear: |
rpagukn: GEIFTETITE S Ynanum

Puc. 4.8. lianorose BiKHO SPSS
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1] OnM-oaromepHas: [pagnxw npopuned

PaKTopkd: FopHIoHTaNEHaR ock:
Roluk » | I
Den

OTOEeNbHbIE NAHWN
OTOENMbHLIE TPaDUKN
= | I
Tpadukn ¥ 3
Den*Roluk

Puc. 4.9. liajgoroee BikHO SPSS

Hatuckatots Bknaaky «IlapameTpuy i mepeMilnyoTh y pase mi-
anorose BIkKHO OVERALL (ycst Monens), CTaRISATE MITKH 32 OCHOB-
HUMU XapaKTEPUCTUKAMH, 4 CaMe: OMMCOBA CTATUCTUKA, OLIIHKU PO3Mi-
piB eheKTy, KpUTepii OJHOPTHOCTI. BiAMOBIIHO 0 YMOBH NPOCTABIIsI-
I0TH piBeHb 3HaunMocT1 o = 0,01 (puc. 4.10).

), OfNM-oaromeprias: Mapamerpsi

- OuBPHEHHEE MAPIMHANBHEIE CpeOHNE

DAKTOPE ¥ MK B33WMOOSACTENR Brigecri cpagHne onA

(OWVERALL) '(D‘.rERaLl___]
Roluk ey
=
Roluk*Den
=
4] ] |
- BLIRECTH

¥ OnucazenLHele CTATHCTHIN W KpnTepin ooHopoAHOCTH

| MNpagwk paatpoca AC YRPOEHAM
| MpadMKm ocTaTKoR

[+ OueHxu paamepa apdexTa
[T HabnogeHHas MOWHOCTE
[7] Ouexnxku napamerpon

7| KpuTepuil oTCYTCTEMS COMacHA
[ MaTpuua ko3 hHNUMEeHTOR KOHTPACTOE

] CBbuan PYHELIMA, OONYCH3NWan oUeEHKy

Ypopenk 3Hayumoctn |01 | JoegepuTencHele MHTEpEanE. 99 0%

\Qeomomeame ) | Omaena | Crpama |
Puc. 4.10. Jianxorose Bikuo SPSS

139



Haruckarots knagimi «lIpoaomxutey 1 «OKy». PesynwtaTtu aHa-
113y HaBeaeHHi B Tabnuusx 4.14—4.18.

Tabdmung 4.14
Mi:xkrpynosi pakropu

MiTka 3HaYeHHA N

P oK 1 I"ymopucTHuIIng 8
2 CraHnapTHHH 8

JleHE THXKHS 1 Po69quﬁ 8
2 Brx11Hui 8

Tabnuus 4.15

OnncoBa CTATHCTHKA
3ascyna 3MiHHA: bad

Poank Henb THxkHA | Cepeane Cramapra N
MOXHOKA

PoGouwii 9,00 2,160 4

TYMOPUCTHUHHH BuxitHmit 15,75 1,708 4
Bceboro 12,38 4,033 8

PoGounii 10,75 2,217 4

CTAHIAPTHU I Buxianui 17,25 3,096 4
Benoro 14,00 4,276 8

PoGounii 9,88 2,232 8

Bceboro Buxijnui 16,50 2,449 8
Yceporo 13,19 4,102 16

Taonuig 4.16
Kpurepiii pieHocTi gjucnepeiii noxudok Jlisina®
3anexna 3MinHa; ban

F cT.CB.1 CT.CB.2 3HAYUMICTE
0,473 3 12 0,707

Tleperipsie HYIBOBY TIMOTE3Y, IO JUCTIEPCIS MOXUOOK 3aTEKHOT
3MIHHOT OJTHAKOBA 3d TPYIaMHu.
a. Ctpykrypa: BiabHnii unen + Roluk + Den + Roluk * Den.
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Tabnumns 4.17
Kpurepii MmizRrpynoBux eexrin
3anesxia 3minua: ban

Cyma YacTrosa

KBaAPATIB Cepeaniii 3IHaun- | era-KBaj-
JT:Kepes1o THny III |cT. cB.| KBagpar F MicTh part
Cropurosana | qcqgge| 3 | 62,063 | 11242 0,001 0,738
MOJICITE
Binpuuit wnen |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
IToxnbka 66,250 12 5,521
YChoro 3035000 16
C.KOpCl'OBaHI/IH 252,438 15
111 CYMOK

a. R-kBagpar = ,738 (Cxopurosanuu R-xBagpar = ,672).

Tadomius 4.18

3arajbHe cepeaHe
3ane:kHa 3MiHHA: Ban

Crangaprua 99 % hoBipunii inrepsaJ
Cepeane MOXHOKA Huiknga mesxka | Bepxusa mexa
13,188 0,587 11,393 14,982

Bucnoeox: crarncruka JIiBins BKa3ye, 1o aucnepceii piBHi (p-3Ha-
upmictb 0,707 > 0,05). JlocniakeHHs rinores:

Hy— tun ponuka 1 1eHb HEe MaKOTL ePeKTY B3a€MO/IIT HA e(PEKTHB-
HICTb PEKJIaMH.

H; — Tun posiuka i ieHb MatoTh e)eKT B3aeMO/1i HA €(PEKTUBHICTD
PEKITaMH,

3naunmicts F-kpurepis 0,917 Bkasye, mo Hy rinoresa npaBuibHa
1 HE BIAXWIA€TBCA 3 IMOBIpHICTIO 91,7 %, Tun ponauka 1 1€Hb HE MAaOTh
edekTy B3aEMO/IIT HA SPEKTHBHICTh PEKIIAMM.

Hy— etheKTHBHICTE peKIaMH HE 3aJIEKUTH BIJl TUITY POJIHKA.

H; — etheKTHBHICTE peKIaMH 3aJICKUTH BIT] THITY POIHKA.

3uaunmicts F-xputepis 0,192 Brasye, mo Hy rinoresa npaBuibHA
1 HE BIAXMIIETHCS 3 IMOBIpHICTIO 19,2 %. Tun ponauka HE Ma€ BILIMBY
Ha €(DEKTUBHICTb PEKJIaMHU.
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GLIEHHBSEMI:IE MapruHaneHele CpeAHAE QNA Ban

Fonuk

- PYMSEMC TIHYHIME
CTAHLARTHIA

12~

OLIEHEHHI:IE MapriHaneHble cpegHKe

T T
poSossin B IAHNA

HDeHe THXHA

Puc. 4.11. MapridanbHi cepeani B ouiHmi edeKTUBHOCTI
peKJIaMu

Hy— epeKTUBHICTD pEeKJIaMU HE 3aJI€KUThb B/l JIHS THKHSL.

H; — ebeKTUBHICTD pEKIIAMU 3AJICKUTE B JHS THXKHSL.

3nagumMicTh F-xpurepis 0,000 Bkasye, mo Hy rinoreza HENpaBU-
JBHA 1 MU 11 BIIXWIeMO 3 IMOBIpHICTIO 0 %. TIpuiiMmaemo rinoresy H;
e(PEKTUBHICTb PEKJIAMH 3ANEKUTh BiA AHS THXKHSA. AHANIZYKOUNU Mapri-
HaJbHI Cepe/iHl Ansl ePEKTUBHOCTI PEKIIAMH, MOKEMO CTBEP/IKYBATH,
110 CTAHJAAPTHUH POJIMK OUIHIOETHC BUILE (puc. 4.11),

4.3. lucnepciiiHuii anaJi3 3 rppoma paxkropamu

Ipukaaa. [ocmiuTH CTYIIHL BIUTUBY (PAKTOPHUX 3MIHHHUX X:
CTaTh, X001 HA pe3yJIbTATUBHY O3HAKY V: 3HAHHS 3 MaT€MAaTUKH (J10]1a-
tok E). Busisuru:

— 4M ICHY€ PI3HULA MIK 3HAHHAMU AiBYAT 1 XJIOMNLIB,;
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— YW PI3HATBCA OMIHKU 3 MAaTEMaTHKH MK TpyIIaMU 3aXOIUICHB
LIKOMSPIB;

— YH ICHY€ BIUNIUB (PAKTOPHUX O3HAK M1X C00010.

OyukIisg B SPSS: «Ananusz» — «O0mas JuHelHasg Moae/Ib» —
«OMJI-oanomepuas» (puc. 4.12-4.14).

'-.i';':, OfIM-ogromepHan

JapucmMan nepeMeHHan” .
ﬁ :nac DUKCUDOBAHHBIR DAKTODLI LMJ : |
¥3 .

& Paxynox s ymi [Tecrd] @ g g;m
& Yncnosi papy [Tecr2] SIS

& Cnoenuk [Tacr3) -
f OBisHanicTs [Tectd] Cny4anHble gakTopbl;
f KopaTkouacHa nam’ .
& Yxpaincera moea [0...

Koeapuate!

Beca ona gageuayHorn MHIC

|

Puc. 4.12. lianorose Bikuo SPSS

‘i.-"',., QfiIM-ggromeprias: [ pagnen npogune

QaKTopsl opuacHTanbHas ocs:
Crams hnd I |
XoGi

OTpanbHLE NAHWN:

I |

OTOensHLIE IadinKu:

Mpaduic: Oefizaine | M3nsHHT: YAANUTE

Xobi"CTaTe
Crate*Xo6i

Puc. 4.13. diaaorose Bikno SPSS
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. ONM-ogpiomepian: Mapamerpi

OUeHeHHbLI2 MapMHansHL e CpedHne

DAKTOPE 1 UX BIZUMOOEACTEXA
(OVERALL)

Crate

Xooi

Crate*Xobi

™

| BelBBCTH
[ OnWcareneHbie CTaTUCTIIN
W OueHkn pasmepa stdexta
| HatnkoaHHas MOWHOCTE
[7] Ouenen napameTpor

[ Matpunua ko3 PUUMEHTOE KOHTPECTOR

BLIEECTH CpafHie anaA;

(OVERALL)

[7] rpatuk pa3afipaca No YypoRHAM
[ rpaduen ocTarkos

] Kpure piid oTCyTETEMA COrMACAA

[ ofwas dyHELIA, AONYCKSOWER OUEHRY

YpogeHe aHauamocTi: 05 JopepuTenkHRIE WHTepEANL!, 95,0%
(Qeogomene )| oweva || copasxa |
Puc. 4.14, Tianorose BikHo SPSS

Hatucuysmm knaginn «IIpogomkutsy 1 «OK», oTpumaeMo pe-

3yNbTaTH AOCIIKEHHS B Tabmunax 4.19-4.22.
Tabnuus 4.19

Mixrpynori paxkropu

MiTka 3HaYeHHRA N

Coratt 1 )Kimca. 61
2 YonoBIK 39

1 Criopt 33

X001 2 KoM’ oTep 37
3 MucteurBo 30

Tadnuus 4.20

OnucoBa CTATHCTHKA
3anexna 3MiHHa: MaTtemaTuka

Crarb X00i Cepeane| CTanaaprue Biaxuaenns N
Criopt 4,2267 0,24339 15

SCTE Komm’rotep | 4,2474 0,28552 19
’ Mucrenteo | 4,3278 0,27080 27
Beworo 42779 0,26856 61
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Criopt 4,0000 0,25896 18
YOI Kommotep | 4,2667 0,22361 18
’ Muctcureo | 4,1000 0,17321 3
BcroTo 4,1308 0,26622 39
Cnopt 4,1030 0,27327 33
Ny choro Komm’rotep | 4,2568 0,25390 37
Muctenrso | 4,3050 0,26953 30
Ycroro 4,2205 0,27589 100

Tabmuns 4.21
KpuTepiii pienocTi aucnepceiil noxudox JliBins®
JamexHa 3MIHHA: MaTemMaTHKa

F cT.cB.1 | cT.CcB.2 3naunmMicTe
0,572 5 94 0,721

IlepeBipsie HYIBORY TINOTE3Y, IO AUCIEPCIS MOXUOOK 3aTEKHOI
3MIHHOT IOPIBHIOE 3a TPYMaMH.
a. Crpykrypa: Binenauii unen + Crats + X001 + Ctats * X001,

Tabmmust 4.22
Pe3yabTaTH AHCIEPCiHHOrO aHAJI3Y
Jixepeno Cyma kBazpatig| cT. |Cepennii F 3H.‘¢1‘IH-
Ty 11 CB. | KBaaApar MICTh

(-koperosana 1,280 5| 0256 | 3,854 | 0,003
MOARIb
BinmbHMI uner 1 054,384 1 [1054,384|1 5849,389 0,000
Cratb 0,315 1 0,315 4,738 0,032
X001 0,364 2 0,182 2,735 0,070
Crtatp * X001 0,303 2 0,152 2,278 0,108
[Toxubka 6,253 94 0,067
VY choTo 1 788,798 100
C.I(OpeFOBaHHH 7,535 99
TT1/ICYMOK

R?= 0,170 (Croperopanmii R?= 0,126).

Bucnoeok: 3minHa cTaTh Ma€ CTATUCTUYHO AOCTOBIPHMHA BIUIMB
HA 3HAHHS LIKOJISPIB 3 MATEMATUKU (CEPEAHE 3HAUEHHS ISl YOJIOBIKIB
4,13, a xinok — 2,28). Kputepiii ®iwiepa 4,74 3nauumuid (p = 0,032 <
0,05). 3MminHa X001 HE BIUIMBAE Ha pe3yJIbTaTH 3 MAaTEMAaTHKH HITKOJSPIB,

145



ockunbkn p = 0,07 > 0,05. Takok HE BUSBRICHO CTATUCTUIHO JIOCTOBIp-
HOrO B3a€MO3B’SI3KY MIK HE3aJICKHHUMH 3MIHHUMM CTATTi i X001 (p =
0,108 < 0,05). Koedinienr gerepminamii R? = 0,170 Bxasye Ha Ti pe-
3YIBTATH 3 MATEMATHKH HIKOJLIPIB, sKi juine Ha 17 % 3amexarh BiX
X001 1 cTaTT! y4HiB, 1 HA 83 % B1J IHIIHX YMHHHKIB, BKIOYAIOUH CTO-
xacTudHy 3MIHHY. Cepenniil 0an OmMiHOK IS JIBUAT Mailke HE 3alie-
XUTh BRI 3aXOMieHb. [lpW mbOMy XJIOMII, MO 3aXOIUTHIOTHCS
KOMII FOT€POM, MalOTh BULLMKA Gajn 3 MaTemaTuku {puc. 4.15).

OUueHUEaBMEIE NZPrWHATEHBIE CREAMAS GNA MaTeu aTHES CUus-MEaREBIE MAPTHMATE MBS cpeiHHRe Ga MaTemaTi

Cmam " i
Wi =X
W T

45

410=

Qe HH® MARMHEHANEHE S CPaHAR
OLleHe HHBI® MAPTMHANTEHEIS CReIHrS
; =

hIK & a7

Hobi Crate

Puc. 4.15. MaprinajbHi cepeani BeJIHUMHU AJ151 MATEMATHKH
32 CTATTIO i X001

4.4. AcomiaTUBHHUH aHAJI3

Y BUNAAKY aHaNi3y He3alekHO1 ((PakTopHOT) 1 3a1€KHOT (pe3ylb-
TAaTUBHO1) 3MIHHHX, SIKI IIPEJCTABJICHI 3a JOMNOMOrOK HOMIHAJIBHUX
OIKall, 3acTOCOBYIOTH acoliaTuBHuil anamiz. IlepBuHHy 1H(pOpMAaIliio
TPYNYIOTE Y TAOIHUINO 3B’ 13aHOCTI. K TpaBUIlo, BOHA CKIIAIAE€THCS JUIS
JIBOX 1 OLITBIIC O3HAK 1 MICTUTH YaCTOTH JIIA KOKHOTO HAbOpY 3HAUCHbD.
ITin wac npoBeaeHHs aHani3y JOC/AIAHUK MA€E AATH BIANOBiAb HA 3aru-
TAHHS:

1.Yn icHye B3a€MO3B’ 430K MK HOMIHAJIbBHUMHU 3MIHHUMU?

2. fxmto icHye, TO sika Horo cuia?

3. Sxuit xapakTep 1 HanpaBJICHHS 3B A3Ky?
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Tpuxnaa. JlocmanTty, un icHy€ 3a¢KHICTh MDK BITOJI00aHHAMEI
LIKOJIAPIB I X CTATTIO. SIKILO ICHY€E, BUSHAYUTH 11 cuy i Hampam. Onu-
Ttano 100 mKonsapiB, AK1 MalOTh Taki BIOJOOAHHA: CIIOPT, KOMIT FOTEP 1
MHUCTENTBO {(10aaTOK E).

OyukIis B SPSS: «AHaIu3» — «Onucare/ibHAA CTATHCTHKA —
«Tadauubl COMPAKEHHOCTID.

O06uparoThes AaHl 3T1HO 3 YMOBOIO 3a1au4l (puc. 4.16).

& Tabirmust conpreeHHOTTH

== OUHbIE .

e — | Crame —_—
: |
& kac g2 Crenscmon_
# 8p Pugiiia,,
& Pasok e ywi [Tect1] Cranus. —_——
& Henosi prgw [Tecr?) — (@%b ngu
& Cnoauin [Tecr3] L{; I Crinb.
& Ofiiananicre [Tecrd) r—
& KopoTkovacka namATs Tects) Ciod 1 ua 1 i
& YepalHoska Moga [Dulkkal]
& Naremaua [Ouinka2]
"
E -

¥ BrigecTil KnacTepraoBaiHbIe CTONGYATLIE aIpaMMsl
| He exieomuTs Talnmmue

| ok ) Boasa Copoc | Owena || copasnal

Puc. 4.16. Tianorose BikHo SPSS

VY Braaami «CTaTHCTHKH» CTaBISATHCS MITKH Xi-KBanpat, i i
V Kpamepa, xkopensmii. Hartuckaerscss knapima — «IIpogomkuTs»
(puc. 4.17).

Y Brnaaul «fueiku» 00MPalOTBCH XapaKTEPUCTUKU TabAWMLi
OB’ A3aHOCTI, KIJIBKICTh CIIOCTEPEKEHD, OUIKYBAHH1 3HAUYCHHS, BIJICOT-
KM Ta HecTaHapTHI 3a1uInku (puc. 4.18).
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ﬂ TaGnvuel coNpAKEHHOCTH: CTETHCTHEW

XW-keappat Koppenauumn
r HatMHankHaA — | rMNopAgkoRan —

| | Kgamd. conpRKeHHoCT [T ramma

[ ©MuVKpamepa | 1] d Comepca

[] NAmMERa | [] Tay-b Kenpanna
. [] Kostp HeonpegeneHHOCTH | [] Tay-c Kenganna
r HOMHH./MHTEPE. — 1 "] Kapna

aTa [[] Puce

[] KWaknemaps

[ Cratvctvem Kokpera v MadTens-XeHuend

Mposeprgmoe ofilge OTHOWEHWE WAHCOE PEEHO.

Puc. 4.17. dianorose Bikno SPSS

“-?.-:; Tatnwuupl conpmxesHocTe Buisog B rueticax

| CrpbiETE Mankie KONMYecTea

- KonuwuecTea r Z-KPATEPUIA
v HalnopgeHHee "] CpaexnTe Nponopumw cToNGLOE
W Owupnaemsie B Cxoppesuporats p-anauenua (meton Bokdep

MpoueHTsl 1 1 Ocrarkm

! Mg cTpoke Mi&{gﬁaméﬁausaﬁnms o
& Mo cTonbuy "] CranpapTHaoeaHHLie

' Beero | CROpPeKTHPOB3HHBIE CTAHOEPTHIOBEHHEIS

i H&U,EHOHMCH‘IEHHHE geca
® OxpyrnATe KONUUBCTEA 8 RuUeiikax O OxpymnATe BeCa HAGNKOEHWI

YCekaT KONWNECTBA B AYerKax () YcexaTk Beca aHaveHnn

) He koppeKTupozaTe

Puc. 4.18. /lianorose Bikno SPSS

HatuckarwThes iasimm «lIpogomxuts» 1 «OK».
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Tadaunga moB’A3aHOCTI

Tabmung 4.23

Xo0i (pe3yJpTaTHBHA 03HAKA)
(PDaKTOpHA O3HAKA N Ycboro
Cnoprt | Kom’wotep | Mucrenrso
KigpKicTh KIHOK 15 19 27 61
KUTbKICTh YOJIOBIKIR 18 18 3 39
Ycboro 33 37 30 100

OyHkIsg B SPSS: «Ananusz» — «Onucate/ibHAA CTATHCTHRKAY —
«Tabauubl conpszkeHHocT» (Tad. 4.24-4.25).
Ha nmeprmomy etamni nepeBipaeThes BaIIHICT Pe3yNIbTATIB aHKe-
TyBaHHA (KITBKICTh HAAAHWX BIAMOBIACH) (Tabn. 4.24).

Tabnuus 4.24
3B€IICHHI71 3BIT 3a CIIOCTECPCKCHHAMH
CnocrepexeHHs
Baniani Ilponyuieni Ycboro
N Ipouentu | N | IIpouentn | N IIpoueHTH
Cratb * X001 | 100 100,0 % 0 0,0 % 100 100,0 %
Tadnuus 4.25
Komoéinaniiina taéauns Cratn*Xo06i
X00i
Komm’ote| Mucreu-
Coopt p TBO Ycboro
Crarp PKIH. [KiibkicTs 15 19 27 61
(OuikyBana KiTeKicTs | 20,1 22,6 18.3 61,0
%% B CTarthb 24,6 %| 31,1 % 44,3 % 100,0 %
% B X001 45,5 % 514 % 90,0 % 61,0 %
7o BAFAILKOTO ACYMY s 0/l 19,095 | 27,0% | 61,0%
Ky E e E a
3anuInoK =5,1 -3,6 8,7
HOJI. [KuibKICTE 18 18 3 39
OuikyBaHa KUIBKICTE | 12,9 14,4 11,7 39,0
%% B CTaTh 46,2 %| 46,2 % 7,7 % 100,0 %
% B X001 54,5 %| 48,6 % 10,0 % 39.0 %
Vo SATATBROTO THICYMY 1 ¢ o/l 1800 | 3.0 % 39,0 %
Ky E e e a
BannIIoK 5,1 3,6 -8,7
Yenoro KinbKICTh 33 37 30 100
OdikyBaHa KUIBKICTE | 33,0 37,0 30,0 100,0
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% B CTath 33,0%| 37,0% 30,0 % 100,0 %

’ .
% B X061 1(3;3,0 100,0% | 100,0% | 100,0 %
4]

33,0%| 37,0% 30,0 % 100.,0 %

%o 3araIbHOTO MIJICYMH

Ky
Tabnuus 4.26
Kpurepil xi-kBaapat
ACHMIITOTHYHA
3HaYeHHHA| CT.CB. | 3HAYHUMICTH (2-CTOPOHHA)

Xi-xkBagpat [lipcona 15,405° 2 0,000
Eil,uuocmum 1IPaBAOLIO110HOC- 17.504 7 0.000
UTIHINHO-JIHIMHUEA 38 30K 12,652 | 0,000

KiTbKiCTE JOMMYCTHMWX 100

CIIOCTEPEIKEHD

a. Jdns xigskocTi komipok 0 (0,0 %) mpononyeThes 3HAUEHHASA, MeHIIe 5. Mi-
HIMaJbHE O4IKYBaHEe 4uciIo AopiBHIWE 11,70.

Tabnuusa 4.27
CHMeTpHvHI Mipu
ACHMIITOTHYHA
3na- | cepeansokpagapa- (Ilpudauzna llpuéansua
YCHHA | THYHA MoxXHoKa® TP 3HAYHMICTh
Hominain  |[®@u 0,392 0,000
V Kpamepa| 0,392 0,000
KoedinieH-
i 3B’s3a- (0,365 0,000
HOCTI
Intepram  [R ITipcona | —0,357 0,085 —3,789 0,000°
lopsao- Kopemitiia | _ 555 0,087 23,763 | 0,000°
BLH CnipmeHa
KinbKicTh JOTTYCTUMUX 100
CIIOCTEPESIKEHD

a. He mepe1bavae HyIbOBOI TITOTE3H.

b. BUKOpHCTaHHSA ACUMOTOTHYHOI CepeIHbOKBAAPATUYHOI MOXUOKU B MPHILY-
IMIEHH] HYIThOROI TIIOTE3H.

c. OOIpyHTOBaHO HA HOPMAJIBHII anpokcumariii.

Jas TOCpeBIpKHM CTATHUCTHYHUX TIIOTC3 3aCTOCOBYIOTH HCIApa-
MET pUYHI KpUTepii, a caMme ¥2. YMOBH 3aCTOCYBAaHHS SIKOTO €: Kilb-
KICTh CIIOCTEpEXKeHb MOBUHHA OyTH OUIbINA 5, a BUbipKa BUIIAIKOBOIO.
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OxpeMo HOTo MOIKHA pO3paxyBaTH, 3aCTOCYBAaBIIH (hyHKNIO B SPSS;
«Anann3» — «Henapamerpuueckue kpurepumn» — « Y CTapeBLIUe 11ano-
TOBBIC OKHa» — «XU-KB/IpTay». AHami3 Tadmuril 4.26 1MoB’s13aHOCTI Ta-
KOX JIO3BOJIE HOTO OTPUMATH.

Cron6GyaTana guarpamma

Xobj

chopT
HoOMNIoTEeR
ICl mncTeuTeo

Konu4ecteo

Cratk

Puc. 4.19. BizyajbHe BigoOpaxeHns xo0i 3a cTaTTIO

BucHoeok: BIIMIHHICTB CIIOCTEPEHKEHb 1 QUIKYBAHHX BEIUYHH
BKA3y€ HA TE, 110 3MiHI CTaTh | X001 nor’s3aHi mMixk coboro. Tle miarsep-
mKye 3nauenns ¥ (15,405 p = 0,00 < 0,05). Cepen xinox nepepaxae
3aXOMUIeHHS MHUCTeUTBOM (puc. 4.19), Ha iHLII BUAM X001 reHaepHa
O3HaKa Maibke He BIUMBae. IIpy IbOMy aHami3 CHMETPHUUHUX MIp
BKa3ye, 10 JaHuil 3B’ 430K ciaabkuii (i 0—0,3 BincyTHil, Bia 0,3—0,5
cnabkuii, Bix 0,5-0,7 cepenniit, Big 0,7 no 1 CuIbHUN, 3HAUSHHS MOPIB-
HIOIOTBCS 33 MOJIESIMI), & caMme: 3HaueHHs Ou, V Kpamepa, koediuieHTn
no’sizaHocTi, R Tlipcona i xopensuis CripMeHa MakOTh 3HAYECHHS
o11pmn Hix 0,36, anc mcui Hix 0,5 (Tada. 4.27).
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Ilepenik mUTAHb AJ151 CAMOKOHTPOJIIO

1. Ha3BiTh METOIN CTATUCTUYHOTO aHANIIZY, K1 IPYHTYIOTHCA HA
MOPIBHAHO CEPEAHIX BEINUMHAX.

2. TlosScHITH CYTHICTh HYJIBOBOI T1IIOTE3H, IO IIEPEeBIPsIE AOCTII-
HUK Y XOIII TTOPIBHAHHS CEPEAHIX BEITUTHH.

3. Ha3BiTh NMOKa3HUK, KU 3aCTOCOBYIOTH JJIs TIEPEBIPKHA HYIbO-
BOI I'IIOTE3N.

4. HapeaiTh NpUKIaIU 3aCTOCYBAHHS JUCIICPCIHHOTO aHAaTI3y.

5. IlosACHITH CYTHICTH JUCHEPCIAHOTO aHATI3Y.

6. HazBiTh, SKi THUIH MIKAIl 3aCTOCOBYIOTH MijJ Yac MPOBC/ICHHS
AVCMIEPCIHHOTO aHaNMi3y, OCOONMMBOCTI TX 3aCTOCYBAHHS.

7. Ha3BiTe OCHOBHI BUAW T-TECTIB I ANCTIEPCIHHOTO aHATI3Y, MO-
SICHITh BIAMIHHICTb MK HUMMU.

8. TlosAcHITE, NI 9OTO 3aCTOCOBYEThCS TecT JIiBiHI.

9. Ha3BiTh OCHOBH1 KpPOKH OJHO(AKTOPHOTO JUCIEPCIHHOTO
aHami3y M7 4ac TPOBEJICHHS TIEPEBIPKU MPAKTUYHO! 3HAUYIIOCTI pe-
3yNbTaTiB OMATYBAHHS PECTIOHICHTIB,

10. TlosicHiTe BigMiHHICTb MIk oaHO(aKTOpHUM 1 ABODAKTOP-
HUM AUCEPCIHHUMUI aHA13aMH.

11. TlosicHiTh, 4K BILIMBAIOTL pe3yabpTatH TecTy JIiBiHI Ha 110-
JambIINH X171 MPOREJCHHS JUCTICPCIHHOTO aHAN13Y.

12, TlosiCHITH BUMAAKH 3aCTOCYBAHHS aroCTEPIOPHUX TECTIB Y
AUCOEPCIHHOMY aHaizi.

TeceTH

1. MeToa epeBipKH TIMOTE3 TIPO PIBHICTE TPHOX 1 OINbIIE cepe-
HIX — U

a) BUOIPKOBE CIIOCTEPEKCHHA;

0) CTaTUCTUYHA TIOTE3a;

B) JUCTIEPCIMTHIMA aHai3;

T) PABWJIBHOI BIMIOBINI HEMAE,

2. 'V pasi piBHOCTI Aucnepcii 3aCTOCOBYIOTh KPUTEPIN:
a) QP-2-I'-V;
0) T2 Tamxciina;
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B) T3 JlaHHETT;
r) ['eiimc-Xoyeun.

3. V¥ pasi pIBHOCTI AUCIIEPCIT 3aCTOCOBYIOTH KPUTEPIil:

a) I'efimc-Xoyenna;
0) T2 Tamxeiina;
B) T3 JlaHHETT;

r) JdaHHerr.

4. 'Y pa3si piBHOCTI AUCIEPCIT 3aCTOCOBYIOTE KPHUTEPIil:

a) I'eitmc-Xoyenna;
0) Uledde;

B) T2 TamxeliHa;
r) T3 /laHHeTT.

5. VY pasi piBHOCTI JUCIIEPCil 3aCTOCOBYIOTH KPUTEPIH:

a) I'eitmc-Xoyenna;
0) Toroku;

B) T2 TamxenHa;
r) T3 /laHHerT.

6. Y pasi piBHOCTI IUCIIEPCil 3aCTOCORYIOTh KPHUTEPI:

a) I'elimc-Xoyenna;
0) T2 Tamxeiiua;
B) T3 JlanuerT;

r} bongepponi.

7. Y pa3i piBHOCTI IUCIIEPCil 3aCTOCOBYIOTH KPUTEPIH:

a) I'aGpienn;

0) T2 Tamxeiina;
B) T3 JlanuerT;

r) ['eiimc-Xoyen.

8. VY pa3i piBHOCTI AUCIIEPCil 3aCTOCOBYIOTH KPHUTEPIH:

a) T3 JlanHeTT;
0) T2 TamxeiiHa;
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piif:

B) GT2 I'oxbepra;
r) ['elimc-Xoyen.

9. V pasi BIACYTHOCT1 PIBHOCT1 JHUCIIEPCIT 3ACTOCOBYIOTh KpUTE-

a) JlaHHeTT;
©) T2 Tamxeiina;
B) GT2 ['oxOepra;

r) ledde.

10. 'V pasi BIACYTHOCTI PIBHOCTI JTUCTIEPCIT 3aCTOCOBYIOTH KPUTEPIiA;
a) T3 lanHerT;

6) I'abpienn;

B) GT2 'ox0Gepra;

r) bondeppoHi.

11. 'V pasi BIACYTHOCTI PIBHOCTI JIUCTIEPCIi 3ACTOCORYIOTH KPUTEPIiA:
a) T'eiimc-Xoyenna;

©) INalOpiens;

B) JaHHerr;

r) bordeppoHi.

12. ObepiTs KpUTEPIH, IKUN 3aCTOCOBYIOTH JUIS AUCTECPCIMHOTO

aHani3zy, Koaun odcsar rpynu 1o 3:

a) Twioku;

6) ['abpieis;

B) /laHHerT;

r) bondeppoHi.

13. O0epiTh KpHUTEPIH I UCTICPCIHHOTO aHATI3Y, SKIIO Mepe-

0auaeThbesl PIBHICTb IUCNEPCINA | IPYNH MAIOThL OJIHAKOBHH PO3MIP:
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a) QP-2-I'-VY 1 TrroKu;

6) ['abpiens 1 JlaHHETT;
B) Illedde 1 bordepponi;
) I'eiimc-Xoyenna.



14, OGepiTh KpUTEPIH AT TUCTICPCIHHOTO aHATI3Y, AKIIO MEePe-
0avaeTbCs PIBHICT AUCMEPCIH 1 IPyIN MAKOTh Pi3HUAN PO3MIp:

a} Toroxm;

6) T3 /lanHeTT;

B) llledde;

r} I'efimc-Xoyenna.

15. O6epiTh KpuTepid A8 AUCIEPCIHHOrO aHamily, SKLIO HE
nependavaeThCs PIBHICTh AUCHCPCIN 1 TPYIM MAIOTh PI3HY KUIBKICTH
CIIOCTEPEKCHB:

a) Teroku;

0) JlaHHeTT;

B) [edie;

r) ['eiimc-Xoyemna.

16. O6epith KpuUTEpiH, SAKUNU IEpeBipsAe TNOTE3y HpO PIBHICTH
AUCTIEPCIN Y MOPIBHIOBAHUX IPYIIAX;

a) Terokm;

0) Jlanuerr;

B) Uedde;

r) JIiBiHA.

17. Sxuro BUOIPKOBI CIOCTEPEKEHHSA MAalOTh HOMIHAJIBHY IIKOITY
SIK 33 3AJICIKHUMM, TAK | HE3AICKHUMHN 3MIHHUMM, TO 3aCTOCOBYIOTh!

a) acoulaTMBHUI aHai3,

0) 01HO(AKTOPHUI AUCNIEPCIHMIN aHaAN3;

B) NBO(AKTOPHUM AUCTIEPCIHUI aHami3;

I') IpaBHILHOIL BIJIIMOB1I1 HEMAE.

18. O0epiTh KpUTEPIH AN TUCTIEPCIHHOTO aHATIRY, AKIIO MEePe-
0ayaeTbCs PIBHICTb JAMCTIEPCIH 1 pO3MIP rPyn CUIIBHO BUPIZHIETHCH:

a} Teroxm;

0) /lanHeTT;

B) lledde;

r} GT2 I'oxGepra.
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19. OGepiTh KpUTEPIH 71 JUCTICPCIHHOTO aHaI3Y, AKIIO Mepe-
0ayaeTLCA PIBHICTh AMCNEPCIid 1 HEOOXIAHO MOPIBHATH 3 KOHTPOJLHOK
TPYIIOIO:

a) Trroku;

6) JlanueTT;

B) ledde;

T) GT2 I'oxGepra.

20. O6epith yHiBepCcaabHUN KpUTEPIH AN AHCTIEpCiiiHOrO aHa-
T3y, SIKIIO He Tepe 0avdacThbes piBHICTE JUCTIEPCIil:

a) T2 Tamxeiina;

0) JlaHnaeTT;

B) edde;

r) GT2 ['ox6epra.
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PO3/ILT 5
KOPEJISLIVHUNA AHAJI3

5.1. OCHOBHI NOHATTS KOPEJAUIHHOI0 AHANI3Y

3aBagky aHTIHchbkoMYy O1070TY 1 cTaTucTy Opencicy IanpTony
HanpukiHui XI1X CTOJITTA B CTAaTUCTUKY OYB YBEACHHI TEPMIH «KOpeE-
asauis» (correlation). Kapn Ilipcon (1857-1936) 1 Qxopmxk HOna
(1871-1951) y cBoix mpaisgx po3poOWIn 1 BBEIU B IPUKJIIA/IHI CTATHC-
TUYHI JOCILDKEHHS TEPMIH «IMapHUH KOS(DIINIEHT KOPEIsIiDy, KU 1
CHLOTO/IHI 3aCTOCORYIOTH JIJI BUBUCHHS B3a€MO3B’SI3KIB 3MIHHUX,

Kopeasinist — 11e cTaTHCTHYHA 3aJICKHICTE MiXK BUTTAJKOBUMH Be-
JUYMHAMU, L0 MA€ IMOBIPHICHUI XapakTep.

KopeaauiliHuii aHami3z — CTaTUCTUYHUN METOM, AKUI JO3BOJISE
BA3HAYUTH, YH € 3AJCKHICTh MK BHUIIAJIKOBUMHU 3MIHHUMH, SIKUW BOHA
Ma€ HAMPSIM 1 HACKUIBKH CUJIBHA,

Kopensmiiiauii anani3 J03BOISAE JOCIHTITHUKY:

1) BuOpatn 3 ypaxyBaHHAM cneuu(piky i NpUpoar aHATI30BAHUX
3MIHHMX BIANOBIAHUH THCTPYMEHT AJIS BUMIPHOBAHHS TICHOTH CTaTHC-
TUYHOTO 3B A3KY (KOeQILIEHT Kopeysiull, KOpesUiiHE BIJHOILEHHA,
paHroBuil KoedilieHT KOPEIAIil TOIIO);

2) OLIIHUTH 3HAl/IcHe 33 HasBHUMH BUOIPKOBHUMH JAaHUMH, HOTO
qUCIIOBE 3HAYEHHS 3a JOMOMOTOI0 TOYKOBOT Ta THTEPBAILHUX OIIHOK;

3) nepeBipnTH riNOTE3y MPO TE, WO OTPUMAHE 3HAYEHHS aHANI30-
BAHOrO BMMIPKOBAua 3B A3KY AIMCHO CBIAYWTEL MPO HAABHICTb CTATHC-
TUYHOTO 3B’ A3KY, TOOTO NEPEBIPUTH AOCIIIKYBaHY KOPESLIHHY Xapakx-
TEPUCTUKY Ha CTATHCTHYHO 3HAUYIIY BIAMIHY Bl HYIIS;

4) BU3BHAYUTH CTPYKTYPY 3B A3KIB MiXK KOMIIOHEHTaMHU JOCTIIKY-
BaH1 0araTOBUMIPHOT O3HAKH, 3ICTABHMBINK KOXHINM TIapl BIATORBIIb:
3B’SI30K € YA HEMAE,

Po3pi3nsi0Th ABAa BUAM 3AJEHKHOCTI MK CKOHOMIYHUMU SIBH-
maMu: QyHKLIOHAIBHY ab0 JKOPCTKO JETEPMIHOBAHY 1 CTATUCTHUYHY
a00 CTOXacTU4HY, BIPOTI/IHY.

PosrasHeMo NMpuKJIaau JiarpaMi pO3CIIOBaHHA eMITIPUYHUX 3Ha-
4eHb 3MIHHUX X 1 Y 3a JOMOMOTOI CYYAaCHHMX OHIAHH-TEXHOJIOTIH;

157



Interpreting Correlations an interactive visualization (Bizyamizartis ko-
pemsiuiiHuX 3B’ A3KiB): http://rpsychologist.3com/d3/correlation.

Heratupna ainiliHa 3anemxHicTh (HeTaTuBHA Kopendiia ado
3BOPOTHIM 3B’S30K) — y pasl 3pOCTaHHA 3HAYCHD OJIHIET 3MIHHOT 3MEH-
ITYIOTHCA 3HAUCHHS 1HINO1, pO3paxoBaHe 3HAUSHHS ICHYE B Mekax —1 <
r <0 (puc. 5.1).

allgde me

Correlation: -0.79
L Sampla size m

Shared variance: 62.4%

Slide me — pyxaiiTe MeHe. Sample size — 06’eM BHOIPKH.
New Sample — Hora BuOipka. Shared variance — ciiipHa Bapiaiis.
Puc. 5.1. Bizyaqizauisa cuibHOI HeraTuBHOT KOpeaauii

YiTka HeraTUHBHA KOpeJisilis 10piBHIOE —1, KOaKU OpOCIiaKo-
Byetrbes 100 % cninbHa Bapiauis ABOX 3MIHHUX, NPU UbOMY BHUMA/I-
KOB1 3Mi1HHI MOBHICTIO HAKIIAAAOThCA HA NpAMY (SIKa MPAMYE 3 HHUK-
HBOTO TMPABOTQ KyTa — y BEpXHIH NMiBHI), BIJICYTHS 30HA PO3CIIO-
BaHHSA (pHuc. 5.2).

TTo3uTnBHA JiHiitHA 3a0exkHicTh (0 < r < 1) — 3pocTaHHs PiBHA
3HAYCHb OJIHIET 3MIHHOI CYNPOBOIKYETHCA MIJIBUILICHHAM 3HAUYECHHSI 1H-
1101 3MiHHOI {puc. 5.3).

YiTka no3uTHBHA KOpeJsinisa JOPiBHIOE +1, KOIU OpOCTIIKO-
ByeThes 100 % croinbHaA Bapiaiis ABOX 3MIHHUX, TIPU ILOMY HalpsaM
(yHKIT 3 MBOTO HIKHLOTO KyTa — B MpaBUH BepxHil (puc. 5.4).
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Llide me
-
Correlatior: -1
-'-. Shared variance: 100%4
ﬂ-
~ .
Puc. 5.2. Bisyanizaniss 4iTK0I HEraTUBHOI KOPEJIsA il
Slide e
[ ]
Correlation: 0.85
» I, i Sample size m
o 72.2%
e &7
-“:‘- -
l’*‘J g =
g s
™ by .:‘t 2
:- sa®®
e =
. .- = "
Puc. 5.3. BizyaJaizanis cH/IbHOI NO3UTHBHOI Kopeaauii
Slide me

Correlation: 1

Sample slze 00

Shared variance: 100%

S @

Puc. 5.4. Bizya/izauia 4iTKol NO3HTHBHOI KOpeasaUil
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3ayBaxKUMo, 10 CTPOTa KOPENAIlisd € MaTeMaTUIHOK abcTpak-
LI€IO [ HE 3yCTPIYAETLC B peabHUX AOCHIIAKEHHAX.

3a BIZICYTHOCTI 3B’ 13Ky MK 3MIHHHMH HAETHCA IIPO HYJIbOBY KO-
peasuirw. [Ipu nuboMy HyNIbOBA 3arajbHa KOPEISIA MOXKE CBIAYUTH
PO BIACYTHICTh JIUIIE JIHIMHOT 3aJIeKHOCTI, a HE MPO BiACYTHICTH
Oy Ib-IKOTO CTATHCTUTHOTO 3B’ sI3KY (pHc. 5.5).

Slide me
&
Correlation: 0
Sample slze !
e Shared variance: 0%
. o .
2R e A
] :' "
- e 1] =
- L k'l‘ ‘“‘o' &
st .:
a BEg '_5. .
’ 2%
» [ ]
N

Puc. 5.5, Bisyasizauis HyJIb0BOI Kopeasiuil

3 BHIIIEHABEACHOT O MOJKHA OIMCATH MKl 1 HagaTH XapaKTeprc-
THKY Koe(IIieHTy Kopensmii. KilbkicHa Mipa KOpPeNsIiHHOTO 3B’ 3Ky
OLIIHIOETBCS 3a 3HAUYEHHAM Yy Mexax Bia —1 g0 +1. Bia’emHi 3HaueHHs
Koe(iuieHTa KOPENsUii BKa3yl0Th HA 3BOPOTHUM 3B 430K, AOAATHI — HA
OpsMUA. SIKUIO OLIIHIOBAaTHM 1HTEHCHUBHICTBH 3B’f3KY, TO BiH pO3IUIsAja-
€THCS 34 MOJYJIEM 34 TAKUMH MEKAMMU:

BT 0 10 0,3 BIICYTHIH;

Big 0,3 mo 0,5 cmadxwmif;

BT 0,5 10 0,7 cepeHii;

Big 0,7 1o 1 cunbHuUM,

Yum Omokde KoehllUieHT Kopensauil HaOmuxKaeTsea a0 1, ThM
CHJIBHIIINNA 3B’ 530K, 1 HABIIAKH, SKILO PO3pPaXOBaHE 3HAYCHHA Koedi-
I[I€HTA Kopeaalii HabmuokaeTbes 10 0, TUM ciadiia TeHIeHIis.
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5.2. OCHOBRHI MeTOAHU BUMIPIOBAHHS KOPeJAUIHHOIO
B32€MO3B SI3KY

MeTtoau BUMIPIOBAHHS B3a€MO3B’S3KY TICHO MOB’A3aH1 13 BHUMI-
PIOBAJILHUMHU MIKAJIAMH PE3YIBTATHBHOT 1 (J)AKTOPHUMU O3HAKaMHU,
3aranbHONPUHHATHIA KoediuieHT Kopesuii [lipcona () 3acToco-
BYIOTb JJI11 OLIHKM 3B A3KY MK ABOMA 3MIHHMMH, SIKI BUMIPIOIOTLCS B
MEeTPHUYHIA MIKam {KUIbKICHA O3HAKA) 1 MAIOTh HOPMAJIBHUN PO3IOILI:
Xy—Xy
SxSy
ne X — BUOIPKOBE cepeaHe BETUTHHN X, ¥ — BUOIPKOBE CEPEHE BEITH-
4UHA Y, Xy — BHOIPKOBE CepeHE BeMMUNHU XY, S, — BUOIPKOBE cepeaHe

=

KBa/IpaTUYHE BIIXWICHHS BeJIUUYHHA X, Sy — BUOIPKOBE Cepe/THE KBal-

paruyHe BLUIXWICHHS BennurHy Y. Ilpn nbomy BUOIPKOBI cepeiHl 1 ce-

pe,E[HLOKBaﬂpaTHqu Bi,I[XHHGHH}I ICHYIOTH 3a (hopMYJIaMU;

= k — m - _ 1yk m
i=1Xi nr,sy Zj:lyi nj,xy—z i=12j=1xi Yitij,

x_
1
S, :J—Zk xnl (— 11x n;)?,

J Yt yin = (%Z?i1 Yj 1)

VY pasi 3aCTOCOBYBAHHS HE3rPYNOBAHUX JAAHWX, HASIBHOCTI JTIHIH-
HOTO 3B’A3KY MIX pPEe3yIbTaTUBHOK Ta (JaKTOPHHUMHK O3HAKaAMH BHKO-
PUCTOBYETLCA CHOPOUIEHUN NiHIMHMNA KoedilieHT kopensauii Ilipcona,
SKUHM XapaKTePU3ye TICHOTY 3B A3KY 1 HOro HapsMm:

_ Z?:lxi:l’i_((zglzl Xi 2?213’{)/71)
SO (200 (T YR (BT y02/m)

7€ 71 — KUIBKICTh CIIOCTEPEKEHD, Vi — 1HJAMBIIYaJIbHI 3HAUYECHHA PE3YJib-
TAaTUBHOT 03HAKH, X;— IHAWUBIAyalbHI 3HAUCHHS (DAKTOPHOT O3HAKU,

[2 rN—k

(==
S, Nl=r?
JIJ1s1 mepeBipKU 3HAUMMOCTI Koe(IiIieHTa KOPesiii BUKOPUCTO-
BYIOTH { — CTaTUCTHKY CBIOZCHTA.
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TTopsa/10k MEPEBIPKU 3HAUUMOCTI KOC(DIIIEHTA 32 {-CTaTHCTHKOO
CrbroneHTa:

1. Obupaemo piBeHs 3HaUNMOCTI ¢ (1 ado 5 %).

2. Po3paxoBy€eMO KilbKicTh ¢TymeHiB cBoboam (#— k),

3. 3a tabmuuer po3noaiury CTBKJICHTA BU3HAYAEMO KPUTHUHE
3HAUCHHS ¢ U ¢, n — k, ne k = m + 1, a m — KUTBKICTE QAKTOPIB,

SIKWO po3paxOBaHe 3HAYEHHS [-CMAmUCHUKY 3a MOAYJIEM (3a a0-
COJIFOTHOIO BEIIMYHUHOIO) O1JIbI1I¢ TAOIUYHOrO 3HaUEHHS, TO pO3paxoBa-
HUM KOS(PIIIEHT KOPEIIALIT € ICTOTHUM I 0OpaHOoTo piBHA 3HAUYHMOCTI
a. B iHIIIOMY BUTTIQJIKY KOS(IIIEHTU HEICTOTHI,

Tpukaaan. Ha mianprueMcTBI MPOBOAATH JOCTITAKEHHS ¢()eKTUR-
HOT'0 BUKOPHCTAHHS (POHIY OTIJIATH TIpalli, TUC. TpH {(akTopHa 3MiHHA
X), BU3HAYAIOTh HOr0 BIUIMB HA PE3YJbTATU AIAINBHOCTI Cy0’€KTa roc-
OIAPIOBAHHA. 3a pe3yIbTaTUBHY O3HAKY B3SITO YUCTUN AOXIJT B/ pea-
JT3AIll OpOAYKINil {THC. TPH) 3a IecATh POKIB. /laHl HaBeASHI B TAOIMUIN
5.1, 3maiiTu koedimienT kopensii Ilipcona 1 mepeBipuTH iforo 3HaYN-
MICTB.

Tadmnusa 5.1
ITpomizkHi po3paxyHKH 32 JTAHUMH NiANMPHEMCTBA

Ne X Yi x; XiYi Vi
1. | 33,8362 125,5460 1 144,8884 4 247,9996 15761,7981
2. | 36,5619 164,2310 1336,7725 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 | 2873650 2001,5781| 12856,4227| 82 578,6432
6. | 474647 | 295,1130 2 252,8977 14 007,4500 87 091,6828
7. | 50,1904 | 289,1530 2519,0763 | 14512,7047 | 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
L | 461,0185| 2548,8360 | 21 866,7346 | 122 215,0942 | 691 887,0809

3 BUXIAHUX AAHMX MOXHA MPUIYCTHUTH, LIO MK AaHUMH € Ji-

HIIHA 3aNIeKHICTb, TOOTO TX MOMHA aANPOKCUMYBATH NPAMOIO JITHIEH.
122215,0942-((461,0185%2548,8360)/10)

!/':

= 10,9256,

J (21 866,7346-((461,0185)2/1 0)) (691 887.0809-((2548.8360)2/1 0))
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_0,9256%/10-2 _ 2,61799

10,9256 0,37855
tras = (0=10,05;vy=10-2=8) = 2,306,
£ o= 6,916 > 2,306 = £ 145,

= 6,916,

Bucnosok: Ha NiINpUEMCTBI ICHY€ HNPSAMHH CHIBHMI NiHIHHUIH
3B A30K MK ()OHIOM OIUIATH IIpalll 1 YUCTUM JOXOJIOM H1IMPHEMCTRBA.
f-CTAaTUCTHKA PO3paxoBaHa 3HAYHO OUIBINA 3a KPUTHYHE TaOIHYIHE 3HA-
qeHHS, MOJISIb a/IcKBaTHA.

Heo0OXximHO 3ayBakuTH, M0 Y BUMAAKY IHIIAX (DOPM PO3MOAITIR i
HaBITh KOJW OJHA 13 BEJUYHH € AUCKPETHOIO, KPUTEpPI KOpemsii
[lipcoHa nae BIAHOCHO TO4YHI pe3yabTaTu. [Ipyu uboMy y pasi BiACYTHOCTI
HOPMAJIFHOT'O PO3NOAUTY 1 HAABHOCTI HEMHIMHOTO 3B 43Ky MIK 3MIH-
HHUMU BCE€ K TaKH PEKOMEHIYETHCA KOPHUCTYBATHCS KOS(hIIIEHTOM Map-
HOT paHroBoi kopensuii CrnipMeHa:

6§ (R,—R,)
Pa=1- n(nz — 1) J
ne R4 , Rpi — paHIru OUIHOK /-rO HAIpAMY.

VY pa3i HasIBHOCTI PaHIiB, AK1 IOBTOPKOTHCA, 3aCTOCOBYIOTh TAKY
hopmyny:

Pu= - 1, . 1 ?
(nj —H)— (T4 +T3)
6 12
ne T4, Tp — NOKA3HMKU 3B’ A3aHUX PaHriB A 1 B, 110 BU3HAYAKTLCS Ta-
KHM YHHOM:

(ff _rf).e

|

[ — KINBKICTB IPyI 3B’ A3aHUX (OJHAKOBUX) PAHTIB,!; — KUIbKICTh
3B’S3aHUX PaHTiB y /-1l rpyimi.

KoedirieHT mapHoi paHToBOI Kopendiii Moxke NpuitMaTH 3Ha-
e B —1 mo 1.

Tpukaan. Excnepru ouiHowTs JepxaBHy noaaTKOBY aAMIHICT-
pauito (mam — JAITA) onniei 3 obnacteit Ykpainu 3a 10 Hanpamamu
po0OTH 1TOJ0 TIOMOBHCHHSA JCPKaBHOTO Or0KCTy (Tabm. 5.2). 3a pe-

ST, -

L £
I-1 I-
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3yIbTATAMU OIIHKU MOOYAyHTe MaTpuIlio paHriB., Po3paxyiite y3roi-
JKEHICTb €KCIEpTa 3 OyMKaMH KOXKHOrO 3 PELUTH €KCnepTiB. Pesynb-
TaTU MOJAUTE y BUTIISLAL MATPUIll KOe(MITIEHTIR MapHO1 PaHTOBO1 Kope-

JIALLI.
Tabmuts 5.2
Ouinka exkcnepris HanpaMmis podoru JITA
No Excnepru
Hanpamu 1 5 3 4
1. | Iloparok 3 1oxoaiB hizndimnx ocid 160 | 100 | 90 | 80O
2. | logarok Ha MpHOyTOK MiMPHEMCTB 90 | 100 | 80 | 100
3. | Ilnara 3a 3emirio 90 80 | 100 | 90
4. | Ilonarok Ha jojaHy BapliCTh 90 70 70 | 70
5. bromxerHe BimmukomyBanus [1/]1B 70 90 50 60
6. AKL}M?,HHM 301p 13 BupoOiicHUX B YKpaiui 1o- R0 60 60 | 50
BapiB
7. AKLI,H-:SHI/IH 3611? I3 BBE3CHUX HA TEPUTOPLO | 60 10 | s0
Ykpainu ToBapis
8. | €aMHUN MOJaTOK 5 Cy0’ €KTIB Manoro 013- 50 60 30 | 40
HCCY
0. q.aCTI/IHa mpuOyTKY (IOXOIB) Jep:KaBHUX 40 50 20 0
HLIIPUEMCTRB, SIKa YTPUMYETHCA B OFOIKCT
10. | PenTHi maTexi 60 50 10 | 20

Martpuiiro 6aIiB IepeTBOPIOEMO Ha MATPHITIO paHTiB Tabd. 5.3 (Ha
OPHUKJIaA] IPYroro eKCrepTa po3risTHyTO y Tabnuisix 5.3, 5.4).

Tadnnus 5.3

IIpukaanx paHKyBaHHA TOYATKOBHX TaAHHX

baau Ne Po3paxyHok PanKoBaHHH psjl
100 1 1+2 15 1.5
100 2 2 ] 1,5
80 4 - 4
70 5 - 5
90 3 - 3
60 6 7
60 7 6+7+8 7 7
60 3 3 7
50 9. 9+10:9’5 9,5
50 10. 2 9,5
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TaGnmuus 5.4
PanxoBaui Buxiani qami

Excnepru
Ne Hanpsamu 1 5 3 4
1. Ilomarok 3 Jox0mniB hi3HIHUX OCiD 1 1,5 2 3
2. | Ilomarok Ha npuOYTOK MIAIIPUEMCTR 3 1,5 3 1
3. | Ilnara 3a zemuro 3 4 1 2
4. | Iloparok na goaany BapTICTL 3 5 4 4
5. brojukeTHe BimmkoayBanus [1/1B 6 3 6 5
6. | Akumsuuii 361p i3 Bupobnenux B Yipaiui 10- 5 7 5 6.5

BapiB

7. AKuH?HHH 3611? i3 BBE3EHWX HA TEPHTOPIIO 3.5 7 ~ 6.5
YKpainun rosapis

8. | €Exuamii mogaTok s ¢y0 €KTiB Manoro 0i3- 3.5 7 8 8
HCCY

9. |Yactnra npnOyTKY (IOXOAIB) HEPKABHUX 10 | 9.5 9 10
NIANPUEMCTB, KA YTPUMYE€TbCS B O10JKET ’ '

10. | PerTHi maTexi 7 9.9 10 0

O0UuCINMO y3rOKEHICTh TEPIINX TBOX €KCIIECPTIB (JITs THITUX

nap €KCrepTiB NPONOHYETLCS BUKOHATH PO3PAXYHKH CAMOCTIHHO). J{s
LUbOTO PO3paxyemMo KoePILieHT napHoi paHrOBOT KOpesiuii:

#

2R, -R,)

i=]

p‘w:]—l 1 ’
g(' ’ —”)—B(T,f +T,)

CropucraeMocs po3paxyHKOBOIO TabmuIero 5.5.

Tabnuus 5.5
ITpomixkHi po3paxyHku
Panrn
Ne Hanpsivu excnepris | R, R, | (R, _R, )
RH RZJ’
1. | Iloparok 3 goxoaiB hiznuHux ocid | 1,5 -0,5 0,25
2. |llomarox mHa mpHOYTOK IIiTITpH- 3 1.5 1.5 2.5
CMCTB
3. | Ilnara 3a 3eMmmt0 3 4 —1 1,00
4. | IlogaTok Ha J0jAaHy BapTICTh 3 5 -2 4,00
5. | bromxerue Biakoaysaunsa [1J1B 6 3 -3 9,00
0. Akurf:mnn 361p 13 BUPOONEHUX B 5 7 ) 4,00
Ykpaiili ToBapiB
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7. AKHH?).HI/IH 36113 13 BBCBC{{I/IX Ha Tc- 8.5 7 1.5 2.5
puTopio YKpaiau TOBapiB

8. €-,HHHH.H I0JIaTOK JJIA CyO €KTIR Ma- 8.5 7 1.5 205
noro OizHecy

9. | Yactuua npudyTKy (10X0IB) aep-
KABHUX MAMPHEMCTB, fiKa yTpumy- | 10 | 9,5 0,5 0,25
€TLCH B O10KeTI

10. | PerTHi mnarexi 7 9,5 -2,5 6,25

Pazom X X X 31,5

3B’A3aH1 paHTH, BIIIIOBIAHO, TOPIBHIOIOTE:

KinbKiCTh TpyII 3R’ SI3aHUX PAHTIB 3a MepIIUM ekcriepToM (3; 3; 3),
(8.,5; 8,5), npyrum excrieprom (1,5; 1,5),(7; 7; 7), (9,5; 9,5).

KinbkicTh 3B’93aHUX PaHTIB 3a MEPITUM CKCIEPTOM CTAaHOBUTH!
t1 = 3,1 =2,3a ApYTUM €KCTIEPTOM 3 = 2, t4 = 3, t5 = 2, ts = 2. 3BIACH,

T, =(3"—3)+ (2" —2)=30;
T,=(2" -2)+(3 —=3)+ (2" —2)=36.
31,5

Maemo; P =1-- =0,802.
10" =10)- ' (30+36)
6 12
0,802v10-2 2,2684
= = =0,358

1-0,8022  0,3568
to=(ad=005y=10—2=8) = 2306

Pospaxopanuii koedirieHT mapHol panrosoi kopensi (0,802)
BHAYUMUH {fposp = 6,358 > 2,306 = tra6n).

Martpuiis koediIlieHTIB NapHOT PaHTOBOI KOPEISIlil aHAJIOTIYHO
pO3paxoOBaHMX 3a BCIMA HOTHpPMa €KCIEpTaMH HABOJIUTHCA B TaOIUII
5.6.

Tabnuug 5.6
Marpuus napuux koedinicnrie kopeaauii Ciipmena
Excriepru
Excnepru 1 3 3 4
1 1 0,803 0,886 0,867
2 1 0,833 0,917
3 1 0,930
4 1
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Bucnosky., AHAMI3YIOYIH MATPUIIO MapHUX KOC(DIIEHTIB PAHTORO]
KOpeJIALii, MOXHA CTBEPAKYBATHU PO JOCUTh BEIUKY CTYIIHb 30iry ay-
MOK €KCIEPTIB, OCOOIMBO MK JPYTUM, TPETIM Ta YCTBEPTUM €KCIIEep-
TaMH.

J1s1 Manmux BUOIPOK 3aCTOCOBYIOTh PAHTOB1 KOShIIIEHTH KOPEs-
i Cripmena abo Kennana. Ko o0uaB! 3MiHHI BUMIPIOIOTBECS B HO-
MIHaJIBHUX ITKAJIaX, 3aCTOCOBYIOTH KpHTepiH acoramii ®i (MokpoKo-
BUH aHai3 0aHO B Temi 4.4. AcoLiaTUBHHUI aHai3 3MIHHHX).

5.3. Kopeaauiiinuii anamiz y SPSS

Ilpuknaa. BuzHauuTu B3a€MO3B 30K MIX pPe3yJIbTATUBHOIO
O3HAKOI: 00CAT IPOMHCIIOBOL MPOAYKINIT, MIIH IPpH (Y ) 1 (PaKTOPHUMU:
aKTUBH KOMepLIHUX 0ankiB, MJTH TpH (X1), oOcar onepartiit HoHm0-
BOTO PUHKY, MJTH T'pH (X2), 00csAT onepartii BaTIOTHOTO PUHKY, MITH TPH
(X3) (puc. 5.6). IloOynysaTn MATpULIO NAPHUX KOe(PIUIEHTIB KOpes-
uli, OpoBECTH aHani3 3a 16 pokis.

@aAn [(paska Bua [QJaddsie  (Mpeofpa’losats AxHanua [MpaMold mapkeTndHr  Cpadwka

[
SRE M « » Hi B % E

| Rik PP AKB OFR OVR nep

1 2001 210,84 70,27 68,50 13,48
2 2002 229.63 125,43 108.60 20.44
3 2003 289,12 120,99 203.00 32,91
4 2004 400,76 196 95 321,30 35,01
5 2005 468 56 316.97 403 80 40.90
6 2006 561,73 661,13 492 80 55.72
7 2007 717,08 599 40 754,30 82,24
8 2008 917,04 926,09 883,40 99,31
9 2009 606,55 880,30 1067.30 121,13
10 2010 1043.11 942,09 1537.80 201.41
11 2011 1305.31 1054.28 2147.50 298.02
12 2012 1367,93 1127.19 250646 370,16
13 2013 1322 41 1278,10 1676,97 638,34
14 2014 1428 .84 1316.85 2331.94 165.80
16 2015 1776.60 1264,39 2171,59 303,79

2016 2158,03 125630 212755 5090,33

& || e
< || £}

Puc. 5.6. Buxiani 1ani mogeai
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®dynkiisg B SPSS: «Anamniy — «Koppeasiunn» — «IlapHbie».

I3 1iBOro miajsoroBoro BiKHa OOMpaeMO 3MiHHI 1 32 JOMNOMOIOO
CTPLIKH MEePEeMIITyeEMO MpaBopyd. g mepeBIpKr 3B’ A3KY 3aCTOCYEMO
koedimieHT kopenauii [lipcona, OCKUIBKHA y HAC yC1 BXIJIH1 AaHI MalOTh
KUIBKICHI 03HaKH (puc. 5.7).

X

to-! Mapribie KoppenaLmy

MepeMeHHbIe:

Epaumpu... |

. EByrcipen... |

& OBcsr peanizosano...
.gi? AKTHBI KOMEPLIAHIA

& 3arancHni obcAr o...
& 3aransHini o0CAT 0...

& PiKRIK]

L«

KosnumeHTsl Koppenaumnm

¥ Mupcoua [ Tay-bKeumanna [ | Cnupmana
KpuTepiid 30 auMmMMoCcTi

@ Dayxcropossnit  ©) OQHOCTOPOHHMA

[/ MetnTs sHauwmele Koppenmumi

| oKk ]| Boraska || Gépoc || Ommena || Crpaska |

Puc. 5.7. [lapuuii koedinieaT kopeaauii Ilipcona

ITicns natuckanns knaginn «OK» oTpuMaeMo BUBIJ pe3yJIbTATIB
(tadn. 5.7).

Tadnnus 5.7
Marpuus napaux koedinientis kopensuii ITipcona
Obcar pea-
Ji30Banoi | AKTHUBH Ob6car Obcar
IMoxasnunkn MPOMHC/IO- | KOMEpPUil- | omepaniid | onepanii
BOI NpOAYK-1KX 0anukKiB|(o110BOro BAIIOTHOTO
it (Y) (X1) pHHKY (X2)|punky (X3)
O0csar peanizo-Kopensiiis - - os
Banol npomuc-Ilipcona ! Lo e e
ltopoi npoayxk-Bhad. (aBoCA
il , MITPI TPHTOPOHHSA) 0,000 0,000 0,008
(Y) _
Ropemstis | gy ge ] 0,933 | 0387
[Tipcona
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AKTUBH KOMCH
PIMHNX  OaH-

3Had. (ABOC
TOPOHHS)

: 0,000 0,000 0,139
KiB, MJIPI I'pH
(X1)
Q(icar oncpa—KngHﬂulﬂ 0.022* 0.933" 1 0.381
it ponaororollipcona
puuKy, Miapa3nad. (ABoc- 0,000 0,000 0.146
rpH (X2) TOPOHHS)
Obcar —onepa-Kopemauin | ¢4« 387 0,381 I
il pasroTHOTOL [ipcoHa
pHHKy, MIIpA3HAY. (ABOC- 0.008 00,139 0,146
ipH (X3) TOPOHHS)

** Kopensiig 3naunMa Ha piBHi 0,01 (nBocTopoHHS:).

ABTOMATHYHO B IIpOTpaMHOMY IIPpOJyKT1 SPSS 3aknanena QyHK-
IisI, K4 CIPOINIYE AOCHITHUKY IHTEPOPETYBATH Pe3YJILTATH, a CaMe
BIJI3HAYCHHS PI3HOK KIIBKICTIO 31pOYOK PEe3YIbTaTIB JOCIIIKCHHS
(Tadn. 5.8).

Tabnuus 5.8
IuTepnperanist piBHiB 3HAYYIIOCTI
PiBeHb CTATHCTUIHOL CraTucTuuna ITo3navenns
31AYMMOCTi, p inrepuperanis B SPSS
p < 0,001 MakcHuMaTbHO 3HAUYNMUHN 3B 530K ek

0,001< p <0,01 JlocuTb 3HAUMMMI 3B’ A30K *k

0,01l< p<0,05 3HaunMuit 38’ 130K *

0,05< p<0,10 Cnabo3HauumMuii

p>010 Hesnaummmii

Y npakTHYHIN TiSIBHOCTI 32CTOCOBYIOTH KPUTHUYHE 3HAUCHHS J11-
HITHOrO KkoediuieHTa KOpensauli A% BU3HAYEHHS NOPOrOBOrO 3Ha-
YEHHS JIJ14 IOPIBHAHHA (PaKTOPIB 3 METOK BKIIOUCHHA B perpeciiiny

MOJEIb:
, 1/2

+(n-2)|

A€ 1 — KUIBKICTb CMOCTEPEKEHb, TAOJMUHE 3HAUCHHS (-CIAMUCIUKU
ana y =(n — 2) cryneuiB ceodoau ta a = 0,05. Vi ¢hakTopHi 03HaKH,
10 MalOTh PO3PAXOBAHUN KOCODIIIEHT KOPCHANIl BHIIC KPUTHYHOTO

K 2
!

il
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3HAYCHHA, MOXKHA 3aCTOCYBATH JUIA TOOYAOBU perpeciiiHol Moae,
ampKe KOpensuliHMKb aHani3 € NepLuM KPOKOM Y perpeciiHoMy aHaisl.

Kputuune 3HadeHHS f-cTaTUCTUKA CTRIOASHTA OOHUPAETHCS 13
Tabmuil st a = 0,051y =(n—2) = 16 — 2 = 14 ¢cTyneniB cR000 U HOTO
3HaueHHA nopiBHIOE 2,145. 3BepraeMo yBary, HE3BaXKAIOUH, IO
pO3TIAaeThea TPU (PaKTOPHI O3HAKU, TTIOPIBHIOIOTE JBa MApPHUX Koedi-
[IEHTH KOPEJIALIT, TOMY 3aBXIU [Tl BU3HAUCHHS PIBHS CTYTICHIB CBO-
ooy (n— 2). BusHauaeMo KPUTHYHE 3HAYCHHS JIHIHHOrO KoehilieHTa
KOpEeJAI 115l MAaTPUITl MApHUX KoeIII€EHTIB KOpealnii:

2,145°
2 145%4(16-2)

Bucnogok: MK pe3yabTaTUBHOIO (Y) 1 (JaKTOPHUMH O3HAKAMH
X1(0,924)1 X,(0,922) cunpHuUi IpssMuil TiHIMHMN 3B’ 130K, O0car one-
pamiii BATIOTHOTO PUHKY Ma€ CEpeIHIN MpsAMUil TIHIHHUH BIUTUB Ha 00-
car peanizopanol npomucnoBoi npoaykuii (0,64). Yci po3paxoBaHi 3Ha-
YEHHs MapHux KoediuieHTiB Kopemsauil IlipcoHa 3Ha4HO BHUILLIL 3a HOro
KpPUTHYHE 3HAUCHHA. 3a IOOYJOBH MHOKUHHOI perpecii HE0OXiaHO
BPaXOBYBATH, IO AKTUBHA KOMEPLIMHUX OaHKIB (X|) MAKOTh TICHHUM Ji-
HIHHWN 3B’S30K 3 IHINOK (PAKTOPHOI O3HAKOK OOCATOM omepariii
hoHTOBOTO PUHKY (X2) (712 = 0,933), mo nokasye HasIBHICTH MIK
HUMH MYJbTHKONIHEapHOocTI. Heo0XiaAHO MpoBECTH A0AATKOBI 10CII/I-
FKCHHSL.

Ipuriaaa. Excoepru ouidoots AIIA oaniei 3 obnactein Ykpai-
uy 3a 10 HanpssMamMy poOOTU MO0 ITOTIOBHEHHS JPKAaBHOTO OI0KETY
(Tada. 5.9). Po3paxyiite y3ro/KEHICTh €KCIIEPTIB 3a JOIMIOMOTOI0 MaT-
pUIll TAPHUX KOS(IMIEHTIB PAHTORBOT KOPEISIIil,

0,4973.

Tadnnusa 5.9
Ouinka ekcnepriB HanpaMmis poootn JAITA
Ne Excnepru
Hanpsamu 1 5 3 4
1. INomarok 3 10x041B (hi3HYHHUX OCID 1060 | 1060 | 90 80
2. TTonaTox Ha MPHUOYTOK M/IPUEMCTB 90 100 | 80 | 100
3. ITmara 3a 3eMITIo 90 80 | 100 | 90
4. | IlopaTok ua goaany BapTICTh 90 70 70 | 70
5. brouxetHe Bimmkonysanas [1JIB 70 90 50 | 60
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6. AKI!;H?)HI/IH 30ip 13 BUPOOJICHUX B YKpaiHi To- R0 60 60 | 50
BapiB

7. ARL[H?HHH 361p 13 BBC3CHHX Ha TCPHTOPIO | 60 20 | 50
YKpaiHu TOBapiB

8. | €auuui nojaTox ans cyO’eKkTiB manoro 0i3- 50 60 30 | 40
HECy

9. |Yactuna npudyrky (A0XO0JIB) IOEpKABHHX

: : 40 50 20 0

M ATPHEMCTB, AK YTPUMYETCA B GTOKETI

10. | PentHi nmatexi 60 50 10 | 20

OyukIisg B SPSS: «Ananusz» — «Koppensuumn» — «Ilapubie».
OOupaeMo OIIIHKK BCiX YOTHUPLOX E€KCIepTiB. Bigmiuaemo pan-
roR1 napHi koedirmientu kopensii Cripmena 1 Kennamnna (puc. 5.8).

(. MaprHbie xoppensLpm

Mepemertble:
48 VARD0001
o4l vARoD00D2

o4l VARDD003

@ 4l varo0004

KoadmumenTsl Koppenaumi

D::n'iqpmﬁ_é ¥ Tay-b Kenpanna (¥ Crvpmena

f KEHTEI UitI.Lt JHAMHMOCTH
@ DeyxcroporHnin O OgHOCTODCHHKY

[ MeTuTt aHaunMble KoppenaLmny

(__ok ][ @eraska |[_copoc || Omena |(cnpasea,

Puc. 5.8. lianorose BikHO SPSS

Hatuckaemo knasimy «OK» 1 oTpumaemMo Takl pe3yibTaTH

(tadn. 3.10):
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Tabnmuug 5.10
MaTpuns paHToBHX MapHUX KoehimieHTIB Kopeasiii

VARO001 | VAR002 | VAR003 | VARO04
Tay-b Ken-{ VAROO1 Koedinienr kopeusiii 1,000 0,667 0.768" 0,706
nalina 3HaY. (IBOCTOPOHHA) 0. 0,012 0,003 0,006
VARO002 Kocpinient kopensmii 0,667 1,000 0,707 | 0,8107
3Hat. {ABOCTOPOHHS )} 0,012 . 0,006 0,002
VARO003 Koedinicut kopensauii 0,768" 0,707 1,000 0,809~
3uay. {IBOCTOPOLLI) 0,003 0,006 0. 0.001
VARO004 Koepinient kopensmii 0,706 | 0810 | 0809 | 1,000
3Hat. {ABOCTOPOHHS )} 0,006 0,002 (0,001 0.
Po Cnip- | VAROO1 Koedinicut kopengiii 1,000 0.803" 0.886" 0,867
MeLa 3Hau. {IBOCTOPOHHS ) 0. (3,005 (0,001 0,001
VARO002 Koedinicur kopeisnii 0,803 | 1,000 0,833 | 0,917
3Had. (IBOCTOPOHHA) 0,005 0. (0,003 0,000
VAROO03 [Kocdinient kopenaril 0,886" 0,833 1,000 0,9307
3Hau. {IBOCTOPOHHS ) 0,001 (0,003 0. 0,000
VARO004 Koedinicur kopeisnii 0,867 | 09177 | 0930 | 1,000
3Had. (IBOCTOPOHHA) 0,001 (0,000 (0,000 0.

* Kopensiis 3HauuMa Ha pipHI 0,05 (IROCTOpPOHHS).
** Kopenamis sraunmMa Ha pisei 0,01 (ABoCcTOpOHHA).

Bucrnosox: OPIBHIOIOUM JBAa METOJIU OIIHKH, HEOOX1THO BiaMi-
TUTH, 0 MOKa3HUKU KeHaaia MaroTh MEHIII 3HaUYCHHSI, aJI¢ BOHH 3Ha-
urMmi. PiBeHb kOeiLienTIB paHroBux kopensuiit CnipMena po3paxosa-
HUH Ha piBHI 3HAuMMOcTI 0,01, Yei ouinku napHnx koedilieHTiB Kope-
aauii CroipMeHa BKa3yrOTh HA NpsMME, JNIHIAHUN, CHUJIBHHHA 3B’ A30K.
Haitbinpma y3romxenicTs omiHKA JIITA MDK 4eTBepTHM eKCIEpPTOM 1
IpYTUM, YeTBepTHUM 1 TpeTiM. Halicmabia — MiskK HepIuM 1 ApyTHM.

Yacrunuuii koedinieaT kopeasuil. Akmio 181 3MiHHI KOPEITIO-
I0Th, 3aBK/IH MOYKHA [IPUITYCTUTH, 1O 1151 KOPEIALIS 00YMOBJICHA BILITH-
BOM TPETbOI 3MIHHOI K 3arajlbHOT NPUYMWHN CNIJLHOI 3MIHHOCTI nep-
IIMX JIBOX 3MIHHUX. /1151 MEPEBIPKU AOCTATHLO BUKIKOUUTH BIUIMB LI1€1
TPEThO1 3MIHHOI 1 PO3pPaxyBaTH KOPEJALI ABOX MHEpIIMX 0€3 Bpaxy-
BaHHA BIUIMBY TPeThO1 3MIHHOI (i 3HaueHHS (ikcyeThcs). Taka kope-
JIALIS HA3WBAETHCSH YACTHHHOI KOPEIALIEHO,

Ipuxaan. Kopensimifani aHami3 B3aeMO3B’SI3KY MK 00CATOM
NPOMUCIOBOT npoaykuii, MaH rpH (Y) I pakTOpHUMH 03HAKAMM MOKa-
3aB JIIHIHHY 3JICKHICTh MIXK aKTHBAMH KOMEPLIHHUX OaHKIB, MJIH TPH
(X1) 1 06carom omcpariiii GOHIOBOTO PUHKY, MJIH I'pH (X3). [IpoBccTu
YaCTHHHHH KOPENSIIHHAN aHamis.
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®yukiig B SPSS: «Anammsy» — «Koppeasinu» — «HacTHBIEY,

1. CnoyaTKy npoaHaaizyeMo 3a1€XKHICTb PE3YIbTATUBHOT O3HAKH
obcAry peanizoraHoi mpoMUCIoBOl npoaykiil (Y) 3 akTopHOIO 3MiH-
HOIO 00caToM omepailil pouaoBoro puHky (Xz). Ilpu nmpomy 3adikcy-
eMO 3MIHHY (X ) aKTUBH KoMepIiiiHux 6aHkiB (puc. 5.9).

A
-
: lepemenHLe I'IapaMan_.J
493 Pik [Rik] (,‘%'-5 OOcAr peaniaceaHoi,
| & Ofcar onepauwii ean. [ & | & Obcar onepauiit Mo... Byrcrpen... |
L-1c;_¢_mcuaemue
55? AETVEN KOMEPUIAHIA
uh

KpuUTEpUN 3HAUAMOCTI

@ OevxcroposHan O OgHOCTOROHHMA

v BLiBOOUTE HETMHHLIA YROEEHL IHAYMMOLTH

l_ 0K J'__Ecraxl;a H Chpoc ] QTMBHEJiCﬂpaEKE

Puc. 5.9. diajgoroee BikHO SPSS

Hatuckaemo xnasimy «OK» 1 orpumyemo pesynbtatu A0Ci-
mkeHHA (Tada. 5.11).

Tabmmns 5.11
YacTuHHA Kopeasamuis

Oocar peanizo-|O0coar onepa-
BAHOI MpoMuc-| uiil onno-
3Minui BnanBy JIOBOI NPOAYK-| BOCO PUIKY,
uii, MIpA TPH | MJP/ TPH
| ) (X2)
AKTHBH  KO-O0Csr 'peaﬂi30Ba—lK_0peJlﬂuiH 1,000 0,434
MEpUIHHUX  HOT MIPOMHUCAOBOI3HAYMMICTD 0 0.106
DaHKIB, MIPANMPOAYKIi, MIPIY ABOCTOPOHHS) ' ’
rpu (X1)  irpu(Y) CT. CB. 0 13
Ocar  omepauifKopensmis 0,434 1,000
OHJIOBOTO PUHKY,BHAUYHMMICTh 0.106 0
MIpA TpH (X2)  |(OBOCTOPOHHS) ’ '
CT. CB. 13 0
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Bucnoesox: obcar onepartiiii poHIOBOTO pUHKY ¢J1a00 BIJIUBAE HA
o0car peamizopaHoi npoaykuii, koe}iui€eHT 4acTMHHOI Kopesauii
0,434, BiH BKa3zye Ha NpsIMUM CIaOKuM JdiHIHHUN 3B’ 130K, Ilpu nbomy
3a pe3yNbTATAMH MATPHIN HapHUX KoediuieHTiB kopenamil [lipcoHa

Fy2 = 0,922.

2. Ha gpyromy eTtarni npoaHaiizyeMo 3aJIeKHICTh pe3yIbTaTUBHOT
O3HaKV 00CATY pealizoBaHoi nmpoMuciosoi npoaykii (Y) 3 dakrtop-
HOIO 3MIHHOIO aKTHBAaMU KOMepuiiHuX OaHkKiB (X1), a oOcsar onepauii
dboH10BOTO pUHKY (X>2) 3a(iKCy€EMO.

2 “ouinbic RoppeaswR >
- .
r d-p::uh-q_lrhl-llutr | FapamMeTpi... |
& Pin [Rik] £ Oforr peaniaceaHol —_—— -
£ DBcar onepald san o £ AxTien KorepLlEHA _ Bwicrpen.. |
M CHMICYE.8 MEIS:
£ QBonr onepauin ho
e
Kpwve pridid S-S uniina
= NavscTopoddini  O0 OaHocTopoHHMA
o BelEOOUTE HCTHHHER YEOSSHE IHSWHMMMOCTH
L_on Jlusecraska || copoc | ommena || copasks |

Puc. 5.10. lianorose BikHo SPSS

Hatnckaemo knapimry «OK» 1 orpumyemMo pe3yabTaTti 5.12,

YacTHHHA KopeJAlid

Tadnuus 5.12

. AKTHRH KO-
Qocar peanizo-
. Mepuiinux
. BAHOI IIPOMHUCIIO- .
3MiHHI BIUINBY N 0ankKiB,
BOI NPOaYKULii, T ——
MJIpa rpH (Y) (X1)
Oo6car Ocar peanizoBa-Kopensuis 1,000 0,461
niepamif Hoi TPOMUCTIOBOIBHAYNMICTE
F)OH,HO- poaykuii, MIpa{ 1BOCTO- 0,083
oro puH-rpH (Y) [pOHHS )
y, MIpJ L:T. CB. 13
rpH (X2)  |AxTHEU Komep—@penm[iﬂ 0,461 1,000
IIHHHX OaHKIB,BHAYMMICTD
MITPJT TPH (X 1) JBOCTOPO- 0,083 0.
HS)
CT. CB. 0
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Bucroeox: aKTHBH KOMEPIIHHAX OaHKIB MarTh TaKOXK CITaOKMH
OPsIMUiA IHIHHME BIVIMB HA 00CsT peaii30BaHOl MPOMMCIIOBOI IPOAYKLIi,
koediieHT YacTuHHOI Kopeisuil 0,461, xoua gemo BUIE 3a BIUIUB
onepaniii GoHAOBOTO puHKY. llpu HmbOMY 3a pe3ynbTaTaMu MaTpHIl
napHux koedimientis kopensauii Ilipcona ry = 0,924, 3Bigcm
BHUTUTHBAE, 10 OOWJIBI 3MiHHI, JOTIOBHIOKYM OJHA OJHY AalTH BUCOKI
OIIIHKU TIapHUM KoedimieHTaM kopensii ITipcona. Maemo HassBHHH
HEraTMBHUH BILIMB JIHIHHOL 3aJ1€3KHOCTI MK (PAKTOPHUMH O3HAKAMM,
a caM¢ MYJbTHUKOJIIHEAPHOCTI.

Ilepesik NUTAHB AJI51 CAMOKOHTPOJIIO

1. ITogCHITE CYTHICTh KOPEIAMIHHOTO aHaTi3Y.

2. YuM BIIPI3HAETHCA HeTaTHRHA JIIHINHA 3aJICKHICTE BT IIO3H-
TUBHOI.

3. TlosicHITE y YOMY OCOONUBICTB YITKOT | HYJIBOBOI KOPESIII.

4. Ha3piTb OCHOBHI METOJU BHMIPIOBAHHS KOPEIAIIIHHOTO
3B A3KY.

5. HazBiTh, SKHH MeTO]] KOPEIAMIHHOTO aHaII3y 3aCTOCOBYIOThH
JUTSL METPUYHUX JTAHUX.

6. Ha3piTh, SKMil METOJl KOPEISIIMHOTO aHaN3y 3aCTOCOBYIOTH
ANS NOPAAKOBUX AAHUX,

7. Ha3BiTb, KMl METOA KOPENSLIHHOIO aHamni3zy 3aCTOCOBYHOTh
1151 HOMIHQJIBHUX JAHUX.

8. VY uoMy ocoOnMuBICTE MeTOAY MapHOi Kopeisiii CiipMena, mo-
SICHICTb, KOJIM HOT0 3aCTOCOBYIOTE.

9. V uoMy ocolauBicTh MeTOy TTapHOi Kopendmii ITipcona, mo-
SCHICTB, KOJIU HOTO 3aCTOCOBYIOTD.

10. TlosicHiTb, A7 4Oro 3aCTOCOBYETBHCSH KPUTMYHE 3HAUEHHS
NapHOro KoepilieHTa KOpeasuii.

TecTH

1. CTaTUCTHYHUE METO, SKUH NO3BOJISIE BUSHAUUTH, UH € 3a/1¢HK-
HICTh MDK BUIAQJKOBMMM 3MIHHMMH, 1 BUMIPATH 11 IIUIBHICTH Ta Ha-
IpsaM — T1e:

a) KOpeNsImiTHANA aHani3;
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0) TUCTIepCIMHMI aHaTI3;
B) OIIMCOBA CTATUCTHKA,;
') IpaBWiIbHA BIAMOBI/Ib BIACYTHSL.

2. SIka 3a1eXKHICTh MK BEIMYHHAMH, SKIT0 KOSPIIIEHT KOPEIAITil

Oyne nabmukeHuii 1o 0:

a) BIACYTHS;

0) nponopuiita,
B) 00¢epHeHa;

T) cnadka.

3. Sk HA3HBACTRHCH KOPENAIIHHUNA 3B 30K, TPH AKOMY 3HAYCHHS
*

pE3yAbTATHBHOI 03HAKH 3MIHIOETECS Y MPOTUIICKHOMY HaMpsMi OO
(akTOpHOI:

a) KpUBOJIIHIHHUIA;
0) obepHEHUIA;

B) MPSIMUIL;

I) NPAMOJTIHIHHNIA.

4. B skux MeKax MICTUTHCS KOSPILIEHT KOPEIsLII:

5. Jlaa BUMIpIOBAHHS TICHOTH B3a€MO3B’SI3Ky MK JIBOMa O3Ha-

Kamu, 110 BKJIFOUCHI Y MOJCIIb, BU3HAYAKOTh!
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a) mpaBWJIbHA BIINOBLAL BIJACYTHS;
0) mapHi1 Koe(hIIIEHTH KOPSISII;

B) MapHi KOE(DIIIEHTH ACUMETPIT;

r) napHi koeilieHTn aeTepmiHalLlii.

6. PospaxoBanuii koediuieHT kopensauil «—0,45» — ue o3Havae:
a) crnaOkui oOepHEHUIT 3B’ A30K;

0) BIJCYTHI# 3B 430K;

B) CEpEeIHIN 00epHEHU 3B’ A30K;



r)} ciaOKuii IpsAMUiA 3B’ A30K.

7. B AKHX MEXKaX MOJArae 3Ha4eHHA KoeillleHTa KOPEeIIsIii:
a} Big 0 mo 4;

6) Big 0 1o 1;

B} Big—4 no +4;

r} Big—1 g0 +1,

8. Koedimient kopeminii 0,95 — 1ie o3Havae:
a) (hakTopHa 3MiHHA Ha 95 % 3aleKUTh BiJl pe3yIbTATUBHOI 1 Ha

5 % B IHIIUX BENUYUH, HEBPAXOBAHUX Y MOJIE;

0) 3minHa Ha 95 % 3amexuTh BT pakTopHUX 1 HA 5 % BiA 1H-

VX BEJIMMUH, HEBPAXOBAHUX Y MOJEMI;

B} TICHUH NPsAMMI JIHIHHUEA 3B’ 430K;
I} TiCHUW oOepHEHUI JIHINHUNA 3B A30K.

9. Anaxiz MaTpuIll MapHUX KOSMIITIEHTIB KOl BU3HAUAE Ha-

SIBHICTh,

BY:

a) aBTOKOpEnsuii;

0) reTepoCKe aCTHYHOCTI,
B) TOMOCKEIACTHYHOCTI;
I} MYJbTHKOJIHEAPHOCTI.

10. 3B’43KH, B AKMX ICHYIOTh HEBPAXOBaHI (JaKTOPH, MAKITh HA3-
a}(pyHKIIOHAJIbHUX;

0)ACTepPMIHOBAHUX;

B)CTOXACTUUHHUX;

T')3MIMIAaHHX,

11. p-3HadeHHs MOJENI, UI0 BKA3y€ HAa 3HAYYLLICTh OLIHOK NO-

BUHHO OyTH:

a)< 0,05;
0)> 0,05;
B)=0,05;
r)OUTBIIAM 32 TAOJIMYHE 3HAUCHHS,
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12, Axuro mig vac 3pocTanHs 3HAUYCHB OHIE] 3MIHHOT 3MEHIIY-
€ThCA 3HAYEHHS IHIUOT — Le:

a) MO3UTHUBHA MHIMHA 3aJICKHICTD;

0) KOHCEpBAaTUBHA JI1HIIHA 3alIeKHICTh,

B) HeraTHBHA JiHIIHA 3aJICKHICTD;

T) MPaBWIbHA BIAMOBIAb BIACYTHS.

13.YiTka HeraTuBHA KOPEJALisA JOPIBHIOE:
a) —100;

6)—10;

B) —1;

T) MpaBHJIbHA BiIAMOBIAb BIACYTHS.

14. Ctpora no3suTUBHA KOPEAULs JOPIBHIOE:
a) 100;

6) 10;

B) 1;

) NpaBW/bHA BIAMOBIAbL BIICYTHS.

15. BiaCyTHICTD 3B 43Ky MUK 3MIHHUMU — LI€:
a) 4iTKa MO3UTHBHA KOPEJIALiA;

0) diTKa HeraTUBHA KOPEJISITIA;

B) HYJIbOBA KOPEJISIIS;

) NpaBW/bHA BIAMOBIAbL BIICYTHS.

16. /114 BU3HAYCHHS KOPEJSILIIHOrO 3B’ 43Ky MK HOMIHAIbHUMK
JAHUMU BUKOPUCTOBYETHCS KPUTEPI:

a) Ilipcona;

0) Cripmena;

B) Kenpmana;

r) acouiauii di.

17. JInd BU3HAYCHHS KOPEIALIMHOIO 3B SI3KY MK MOPAAKOBUMHU
JAaHUMH BUKOPUCTOBYETHCS KPUTEPIH:

a) Ilipcona;

0) Cnipmena;
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B) Kenpama;
r) acouianii di.

18. 3B’a3KH, B AKHUX 3HAYCHHS PE3yJbTaTHBHOI O3HAKH HA
100 % BigmoBijae GakTOpHIN:

a) PYHKIIOHAJIBHI;

0) KOPEJISAIIHHI;

B) CTOXACTHUYHI,

r) 3MIIIAHI.

19. Mopens, y siKiii BAKOPHUCTOBYETHCSA BUITAJIKOBA BeIIMYNHA (110~
XU0Ka) — 1€ MOJIETTh:

a) PYHKIIIOHAJIbHA,

6) ACTEPMIHOBAHA;

B) CTOXaCTHUYHA;

r) 3MINIaHa.

20. Ina BM3HAUEHHS KOPENALINHOrO 3B A3KY MIK METPUYHUMHU
AAHNMH BUKOPUCTOBYETHCSA KPUTEPIH!

a) [lipcona,

0) Croipmena;

B) Kenpana;

r} acoramii Pi.
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https://finance.ua/ua/org/-/ua/banks/privatbank/finres/2001/06
https://tables.finance.ua/ru/currency/official/-/1/2001/01/03

AHani3yruy THHaAMIKY (PIHAHCOBUX Pe3yJIbTaTIB, oTpuMaHuXx [Ipu-
Batbankom 3a 2001-2018 pp., 0A4HO3HAYHO BUAHO TEHACHLILIO 10 HAPOLLLY-
BAaHHA Horo piHaHCOBHX MOKIIHBOCTCH 34 BUKITFOUCHHM JSKIIBKOX KPH-
30BHX POKIB. [IpoaHaitizyeMo BIUIMB HaBeACHUX ¥ Tabauil 1 (pakTopiB Ha
nuHaMIKy ¢inancoBux pe3ynbratiB [TAT Kb «lIpusatbank» 3a gomnomo-
TOK0 KOPEIIALIIITHOTO aHaTI3y B IIporpaMHOMY TIpoIyKTi SPSS.

Ha snacuuii kamitan [TAT Kb «IIpusarbanky» nepepaxHa O1716-
LIICTb MOKA3HUKIB MA€ ICTOTHUH BILVIMB, KpiM iHQuauii (r = 0,27).
3riAHO 3 HAIIUM JOCILIKCHHAM 1H/ICKC CIIOKUBUKX MiH (1HQUIAII ) B3a-
rajl He BIUIMBa€ Ha JISUIBHICTL OaHKY, 0OpaHi MOKA3HUKH MAlOTh I1ap-
Hult koehimienT kopensamii Bia 0,08 no 0,29 (taba. 2). Ipu nbomMy 1mpo-
CIIAKOBYEThCS CMAOKUIl MIHIHHAN B3a€MO3B 30K i1 3 Kypcom aojapa
(0,34, Tomy 110 y pa31 301mbIIeHHS 1HQAAMIHAX MPOIIECIB Y KpaiHi Kypc
0JIapa TEK 3pOCTae. Y CBOIO YEPTrY, HA TAKUH BAXKIMBUN [TIOKA3HUK, SIK
BJIACHUI KamiTal 0aHKYy, 110 Ma€ MPSIMUI 3B’ 30K 13 oro P1HAHCOBUMH
pe3yibTaTaMH, YHHATH ICTOTHUM BIUIMB: akTUBHU (# = 0,98), neno3uru
(r=0,76), 30008’ s13anus (r = 0,98) Oanky, a Takox kKypc qouapa (0,90),
BBII (» = 0,97) Ta noxoau Hacenenus (r = 0,98).

Tabnuus 2
Matpuus napuux KoediieHTie Kopeasuii
Ag- BJ}&C- 30,- Heno- Kypc Indpus- Hoxonu (DIH?HCO-
IokazunakK| TURKH [HHH Ka-| OoB’q- Ao- . BBII | nace- | muii pe-
. 3JUTH 1"
mran 3AHHA Japa JCHHHA 3y.]'leaT
AKTHRI 1 1.,980" [1,0007"| ,756" |,8607 | 290 | 9327 | 946" | 454

000 | 000 000 | 000 | 242 | 000 | 000 059
Bracuuii xad,980" 1 9787 | 7577 [.89777| 273 | 9717 | 9767 | 369"

it ,000 000 000 [ 000 ] 272 | 000 | 000 014
Bo- 1,000 978" 1 537 | 8577 292 |,9297 | 944™ 449
Gor’szanma | 000 | ,000 000 | 000 | 239 | 000 | ,000 061
Nenosnta |,7567 | 7577 | ,7537 1 81677 190 | 837" | 825" 303
000 | ,000 | ,000 000 | 451 | 000 | ,000 221
Kypc tonapal ,860™ | ,897° | 8577 | ,816™ 1 340 |,932" | 899" | 539"
000 | ,000 | 000 ,000 67 | 000 | 000 021
Idmsis 200 | 273 | 292 190 | 340 I 231 | 197 082
242 | 272 | 239 451 167 357 | 432 747
BRII 932" 9717 | 9297 | &377 9327 231 1 9957 | 6557
000 | ,000 | ,000 000 | ,000 | 357 .000 ,003
Moxonw mad,946™ | ,976™ | ,944™ | 825 [,8997| 197 | 995" 1 6527
CencHHS 000 | 000 | 000 000 | ,000 | 432 | 000 003
Minancosuit| 454 | 569" | 449 303 [.5397 | -082 | 6557 | 652" 1
pesyisrar | 059 | 014 | 061 221 021 | 747 | .003 | 003

Jcepeno. Bnacil po3paxylku.
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AHa3yIOud MaTPUITIO TApHUX KoediienTiB kopensnii ITipcoHa,
HEOOXIAHO 3a3HAYUTH, 11O HA (PiHAHCOBI pe3ynbraTd O0aHKa HOro ak-
tuBu (» = 0,45), 30608’ s13auus (» = 0,45), posmip aeno3utis (+ = 0,30)
Ta iHQagmia (» =—0,08) He YUHATH BIUIUBY, Qe KOSDIIIEHTH KOpeIIs-
mii ITipcona 3a HUMU € Ha/ITO HU3bKHUMHU, 110 BKA3ye Ha clIa0Kuii 3B 130K
(11 0,3 1o 0,5) Mixk JTaHUMH TIOKa3HUKAMU, a 3a THQISIIER B3aral
BiicyTHIN (B 0 1o 0,3). HaltictoTHimumit 38430k (pIHAHCOBI pe3yJib-
taTy 0aHky maioTh 3 BBII (» = 0,66) Ta po3MipomM J0X0OAIB HACCIEHHS
(r = 0,65) 3a pik. EkoHOMIuHE CepeOBUINE KPaiHU Mae cepeaHIN mps-
MUY TIHIHMHUN BIUTMB HA eHJAOTCHHY 3MiHY. 118 TeHAeHIIIs € JIOT19HOIO,
aJKe IUM OUIBITIE BUTOTOBICHO B KPaiHl TOBAPIB, TUM OLIBIITUM € HOTO
BBII, a omxe, i MOKJIUBICTE 30UTBIITYBATH OOCAT BITBHUX KOIITIB Ha
pyKax y HaceJeHHS, IO MPUBOJAUTE S0 3aTPeOyBAHOCTI OaHKIBCHKUX
OCAYT, TAKUX SIK: BIAKPUTTA JENO3UTIB, 30UIbLLIEHHS BAJIFOTHO-OOMIH-
HUX oTepalliii Ta iHmmx nocayr. Tak camo 1y pasi sMmenuerns BBII Ta
JOXOJIIB HACSICHHS JIIOIU BCE YaCTIIle 3BEPTAlOTHC 10 OaHKy 3a Kpe-
JUTAMH T4 PO3CTPOUKAMI, 1110, B CBOIO YEPTY, TAKOXK MO3UTUBHO BILIH-
Ba€ Ha (PIHAHCOBI pe3ynbTaTH 0aHKY, X04a B LIbOMY BUMAAKY MPHUCYT-
HIM pU3KK IXHBOTO HenoraleHus. Bnnus BnacHoro kamitany (= 0,57)
Ta KypCy HauloHanbHOI BamoTu A0 gonaapa CLUA (» = 0,54) mailxke Ha
OHOMY PiBHL.

VYV OpakTU4HIA ALSILHOCTI 3aCTOCOBYIOTh KPHTUYHE 3HAUCSHHS JIi-
HIHHOTO Koe(illeHTa KOpendiil (IOpoTroBe 3HAUCHHS ), IK€ BUKOPUCTO-
BYIOTb Al NOPIBHAHHA 3 PO3PAXOBAHUMM MAPHUMU KOEPILIEHTAMM.
BiH BpaxoBy€e 3MIHY CUIM 3B’ A3KY BIJ KIJIbKOCTI CIOCTEPEIKEHD Y Py
auHaMmiky. [1ig dyac 3A1MCHEHHS KOPEAALIHHOrO aHAI3y JOUUIBHO Xa-
PaKTEPU3YyBAaTH O3HAKH, Kl MAKOTh PO3pPaxoBaHUi KOSDILUIEHT KOPEs-
mi ORI 34 I{pHTHqHHﬁ6:

7

o

7, -
i+ (n=2)| °

o

(1)

[Tasmox T. M., Jlaroeceknii B. B., Kpaepcbkuit B. M. 1a i, Aunanituka Ta
TTPOTHO3YBAHHS COIIATBHO-EKOHOMIUHIX MPOIECIB 1 TOJaTKOBHX HAIXOKEHb |
monorpagis K.: HIT «Komopuur», 2019, 426 c.
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J€ 17 — KUTBKICTh CHIOCTEPEKEHB, TAOIUIHE 3HAYCHHS {-CTATUCTHKU IS
y = (n—2) ctynexis ceodoan ta a = 0,05. Po3paxyeMo KpUTHYHE 3HAUYEHHS
s Haof Montem y = (18 —2) = 16 crynenis ceobonn Ta a = 0,05;

B , 211997
er_ m—0,468 (2)

IIponosxumo aHami3zyBaTH (GakTOpH, AKI 3aJ0BOJIBHSIOTE ITI0 BH-
MOTY, a came: BJIaCHWH Karmital (X)), Kypc HalllOHATBHOT BAJTFOTH 10 JI0-
napa CIIIA (x2), BBII (x3) Ta 1oX0au HaceaeHHS (X4). MIXK JEIKUMH €K-
30I€HHUMHU 3MIHHUMH IIPUCYTHSA JIIHIAHA 3aI€XKHICTh (MYJIbTHKOJIHEap-
HICTh ), TOOTO MOKA3HUKH JTOTIOBHIOIOTH OJIMH OJJHOTO, 1110 HE 1a€ MOKIIH-
BOCT1 PO3MEXKYBaTH BIUIMB KOKHOTO HA €HAOTCHHY 3MIHHY (Tabi1. 3).

Tabmuns 3
JIIHINHA 3AJIEKHICTH MK (PAKTOPHAMHA 3MIHHAMH

X1 — racuuii | X1 — BmacHui kariTan X2 — Kype | X3 - BBII

KarmTai X4 — moxond HaceJIeHHA | Jonapa X4 — Jloxoou Hace-

X3 — BBII X3 —BBII |.cHHa

Ty1xz = 0,971 Te1xa = 0,976 Tyox3 = Tyaxa = 0,995
0,932

JDicepeio: BIAacH! pO3paxyHKH.

[Ilo6 ominuTH BILIMB KOKHOTO (pakTopa Ha (DIHAHCOBI PE3yib-
TaTH, JOIIILHO PO3paxyBaTu YaCTUHHY MapHY Kopensiito. Jis nepe-
BIPKHM JOCTATHLO BUKJIIOUUTH BILIMB APYrol 3MIHHOT 1 pO3paxyBaTH KO-
PENALII0 MIX €HAONEHHOK 3MIHHOKO 1 O/IHIEI EK30I€HHOO (1HILA €K30-
reHHa Qgikcyetses). Joxonu HacenenHs 1 BBII € ckinanoBuMu ofidH 01-
HOTO, TOMY YaCTHHHY KOPEIAIN0 33 HUMH PO3PaxOBYBATH HE JOITi-
abHO. 3 Tabnui 4 suano, nio BBII mae 6inpinumii Brutus Ha (iHAHCOBUM
pesyabTat (r = 0,523), Hik BiacHuii kamitan (r = —0,372).

AHanizytouu HacTynHy napy (hakTOpHHUX O3HAK, NOUIIbHO BiaAMI-
TUTH BIUIUB JIOXO/IB HAceaeHHs Ha (iHaHCOBI pesyabTath (r = 0,537),
SKUHM IEPEBUIYE BIUIMB BIAacHOro Kamitany (r =—0,405) {(Tabn. 5).

[TopieHroroun BBII (r = 0,502) 3 kypcom noaapa (r =-0,264), He-
OOXIJTHO 3aHAYUTH, M0 IEPIIMH IMTOKa3HWK Ma€ CIIBHIMINI BILIUB

(Tadm. 6).
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TaOmug 4

YacTuHHA Kopeasanisa Mixk piHAHCOBUM Pe3y/ILTATOM,

BJACHHM KalmitajgoM i BBI1

. . DiHAHCOBRHH BaacHui
3minHi ynpaBaiHHs , )
pe3yabTaTt KAMTAI
. .[Kopensitis 1,000 —0,372
D1HarcoOBRUH .
SHAUYMMICTh
pe3yabLTaT 0,141
BRI CT.CB.
.. [Kopenauis -0,372 1,000
Btacrui SHAYNMICTD
KamiTall ' 0,141
CT.CB.
3MIHHI YIIPABITTHHS Dinancosuit BBII
pe3yIbTaT
®inanco- [Kopessiuis 1,000 0,523
Bracrmii P r];;iyﬂB-BHaLIHMlCTB CT.CB. 0.031
Kantrai gy [Kopemmuin 0,523 1,000
3HAYUMICTD CT.CB. 0,031
Lbrcepeno: BIIACHI PO3PAXYHKH.
Tadauug 5

YacTuHHA Kopeadania Mixk GiHAHCOBUM Pe3yJIbTATOM, BIACHUM
KAIIITAJI0M 1 J0X0JdaMH HAcCeJIeHHS

.. . Qinancosui Baacumid
3MiHHI ynpagTiHHA .
pe3vabTaT Kamiran
) . Kopemsmis 1,000 —0,405
Dinancosmii P H > >
3HAYMMICTD
DE3VIBTAT 0,107
/loxoau Ha- CT.CB.
CeIIeHHSA . Kopensuist -0,405 1,000
BracHuil Ka- - :
. 3HAUMMICTE
[1iTall 0,107
CT.CB.
.. . dinancoBnii Hoxoau
3minui ynpas.inus
pe3yjabTar HacCeJJeHHA
) . Kopensuis 1,000 0,537
DirancoBui -
3HATHMICTE _
S acHH pe3yaLTaT ot on 0,026
[CATTITAl Kopensinis (0,537 1,000
loxonu R T —— —
ITeHHS 0,026
CT.CB. '

bicepeno: BIacH1 po3paxyHKH.
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Tabnuus 6

YacTrHa kopeJdanis Mik GiHAHCOBUM Pe3yJILTATOM,
KypcoM goJapa i BBII

3MiHHI ynpaBJiHHs DiHAHCOBHH pe3yabTaT BBII
. .. IKopemamis 1,000 0,502
DiualcoBuit ;
T 0,040
Kypc P CT.CB. ’
nosapal Kopensis 0,502 1,000
BBII 3HAYUMICTD 0,040
CT.CB.
3MiHHI ynpaBJiHHS (Mdinancosui pe3yastar | Kype noaapa
dinanco-  [Kopessuis 1,000 -0,264
BUI PC3YJIb-{3HAYUMICTE 0.306
TaT C1.CB. ’
BB Kopensmis -0.264 1,000
Kypc  a0- .
SHAYMMICTD
napa 0,306
CT.CB.

Jlcepeio: BNACHI PO3pPaXyHKH.

IIpoBenenuit kKopendiiHuil aHani3 BKa3ye, 1Mo Ha (GIHAHCOBI pe-
synbTatil ITAT KB «IIpuBarbank» matots cytrepuii Brue BBII 1 jgo-
XOJM HaceleHHs Ykpainu. 3aranoM (DIHAHCOBE CTAHOBHULIE OAHKY €
cTabubHUM. [1oCTynoBO 3011bUIYETHCA HOro HaAllHICTh Ta (Bp1HAHCOBA
CTiMKiCTh. [0 pedl, He MOKE HE BTIIUATH 1 TOM (aKT, 1110 OCTAHHIM 4a-
coM a0 OaHKy MpOABISIIOTh 3HAYHUM 1HTEpEeC ITOTCHINMHI 1HBECTOPH,
30KpeMa MIIHI 3aXiH1 OAHKIBCHKI CTPYKTYPH, IO XOTINU O IpuadatTH
akmii IlpuBarbanky. Taxuii IHTEpeC € SICKPAaBHUM JOKA30M CTaOUIBHOTO
inaHcoBoro crany OaHKy. AmKe XOJAHOMY IHBECTOPY HaBITh Ha
JYMKY HE CNaJe BKJIaJAaTH KOUITH Yy CTPYKTYpPY a0o Oi3Hec, Kl MalTh
npobneMu Ta HEAOCTATHIN piBEHb HAIMHOCTI.

Bucnoexu: 11AT Kb «lIpuatbanx» 3aliMae miIUpyrOul MO3UITIT
34 BCIMA (PIHAHCOBUMHM TTOKA3HUKAMH B TAlly31 Ta TOBIPOIO HACEIIEHHS,
ajke 00CITYTOBYE TPETUHY BKIIAJIB HACCNeHHS KpaiHu 1 noHan 24 %
HaceneHHs Ykpainu., Kopensuilinuil aHaniz nokasas, O HA BJIACHUH
kanitan ITAT Kb «IlpuBarbanky» nepesaxcHa OinblIicTh aHami30Ba-
HHUX MOKAa3HUKIB MA€ 3HAYHUU BIUIMB, KpiM i1HQuAUII. AKTHBH, 30-
00B’A3aHHS, PO3MIpP JACIIO3UTIB Ta 1H/ICKC CITOKHUBYMX I11H Ha (P1HAHCOB1
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pe3ynbTaTH 6aHKy HE YUHATEH BIUTHRY. HallicToTHINMI 3B’ 130K (h1HAH-
COBI pe3yJibTaTH 0aHKy MaloTh 3 BBII Ta po3Mipom 10x0aiB Hace/IeHHS
3a pik. BIJIMB BIacHOTO KamiTaldly Ta KypCy HAIllOHAJIBHOI BAIKOTU N0
nonapa CILIA mae cepenniil BIUIUB.

Xoua 1HQIISINS HISK He BIUTUBAE Ha (DiHAHCOBI TIOKa3HUKH DaHKY,
BBAXAEMO 32 HEOOXITHICTh MOJANBIIOTO JTOCTIKEHHS PeabHOI TCH-
JneHmii ¢iHAHCOBUX pPe3yNbTaTIB vy HiHax O6a3oBoro poky. lle# 3axin
3MEHIUUTh KOJNMBAHHA, WO BIAOYJUCA 3a PAXYHOK 30UIBILUEHHS KypCy
Jonapa, 1 MOKpalmuTh po3IoALT BITHOCHO CepeaHBOTO, IO 3a0€3MCUNTh
JOCTOBIPHIMIMNI IIPOTHOS.
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_PO3OLIG
MHOKUHHU PETPECIMHUI AHAJI3

6.1. CyTHICTH TA BUH perpeciiiHoro aHaJjisy

Perpecia — 11¢ BUMIPIOBAaHHS OJHOCTOPOHHBOTO CTOXACTUYHOTO
3B’S13KY MK (DAKTOPHMMH 1 pe3yNbTaTUBHUMU O3HaKaMmu. Perpeciiinnii
aHali3 Ja€ MATEMATUYHHIA OIUC 3aJICKHOCTI MK 3MIHHUMU, 1100YI0-
BaHa MOJIENb JIO3BOJISIE OTPUMYBATH MPOTHO3W M OI[IHIOBATU BILIHB
(hakTOpHUX O3HAK HA Pe3yIhTATUBHY.

VY pazi noOy1I0BH perpeciitHoi MoJ1ei HeQOX1JHO YITKO PO3MEXKO-
BYBATH XapaKTePUCTHKHW BXITHHUX JAHUX Monenl. J{ns 1soro Oinbr ae-
TAJIBHO PO3MISAHEMO KiaacuPikallilo 3MIHHUX BEJIHWYMUH Yy perpeciiHux
MOJAENSX:

1. Ennorenna 3sminHa (pe3ynapTaTUBHA 3MIHHA) — O3HAKA, SIKA Xa-
pakTepu3ye HACTIIOK il (hakTopa a0o (hakTopiB, 3a1ekHa 3MiHHA (V).

2. Ex3orenHi 3MiHHI ((pakTOpH1 3MIHHI1) — IPUYUHH T4 YMORBH, K1
HEOOXIHI AJi1 BUHWKHEHHS NEBHOTO HACNIAKY (X), €K30reHHI 3MiHM
BM3HAYAKOTH €H/OTE€HHI, aji¢ cami He nepedyBatoOTh Nij iX BIJIMBOM,

TakuM 4YMHOM, MDK €HAOTCHHUMH Ta €K30TCHHUMH 3MIHHUMH
1ICHYIOTh TUIbKH OJTHOCTOPOHHI CTOXAaCTHYHI IPUYUHHI BITHOCUHH.

3. Hanepea Bu3HAauYeHHA 3MiHHA (j1arosa). [1in marosoto po3y-
MIIOTE 3MiHHY, 3HAUCHHA SKOI B1JICTAa€ Ha OJIUH 200 ACKIJIbKa MEePIOaiB.
K010 X; 4 — 3HAYEHHS 3BUUANHHOT 3MIHHOT X, 3a1KCOBaHI B LIEH MOMEHT
4acy f, TO Xij, 4 — 1l 1TaroBi 3HAYEHHS 3MILLEHHI HA OAWH NEPIOA.

4. CnijIbHO 33/1€:KH1 3MiHHI — 11¢ 3BUYAliHI €HOOreHH1 3MIHHI, K1
MOSICHIOIOTHCS PErPECIHHOI0 MOJISIUTIO B MOMEHT Yacy ¢. Mix HUMH ic-
HYIOTh 0araToCTOPOHHI 3B’ 43KH 1 BU3HAYAIOTLCA HE OJTHUM PIBHAHHSIM,
a OJIHOYACHUMH PIBHSHHAMU Mozeni. Ilpukiax: rpomoBuii obir y; 1
00OPOTHICTB IPOLICH Y2, MI)K HUIMH ICHYIOTb OJHOCTOPOHHI CMiBBIIHO-
LICHHSI.

5. 30ypenns a00 JATEHTHI 3MiHHI — 116 €KOHOMIYHI BEIUYUHH,
SIKI He BXOJSTH Yy PIBHSHHS perpeciiinoi Mojieni, ajie BIUIUBAIOThL HA
CIUIbHO 3aliexkHl 3MiHHI. BouM (opMyloThes 3aBASKH BUIIAJIKOBUM
BIUIMBAM, ITOMUJIKAM 1 NIPUNYIIEHHAM. 30YPEHHA € CTOXaCTUYHUMHU
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3MIHHUMH, 1X 3HAUCHHS 3HAXOJSATh AK 3JTUIIKH 33 OKPEMHMHU PiBHIH-
HSAMM MiCJ14 OUIHKH HEBIAOMUX NapaMeTpiB MOACIII.

6. @iKTHBHI 3MiHHI (JIUXOTOMIUHI) — 1I¢ KATETOPIiHI 3MiHHI, K1
MAaIOTh AKICHI XapaKTePUCTUKH, 111 3MI1HH1 O1HApHOTO THITY, TOOTO KOX-
Ha 3MiIHHA MOKe TIPHMMAaTH BCbOTO JBa 3HAUCHHS — OJHHHUIT 1 HYIb.

Knacudikamis BUIIB perpecii:

0. 3a yucaoM 3MIHHHX: TIpocTa (TapHa) 1 MHOKHMHHA (Oaratodax-
TOpPHA).

1. BignocHo GopMH 3a1€KHOCTI, MOJICHTI IOAUISIOTE Ha: JTIHIMHY
Ta HEJIHINHY:

1) muiitHa perpecis (3MIHA X IPU3BOIUTH JO BITHOCHO PIBHOMIp-
HOT 3MiHHU ). Y = a+fx + u, e

BEJIMYVHA Y CKIIAJTAETHCA 3 IBOX CKITAIOBHX:

HEBUIAAKOBI CKIAJOBL a+fx , ne x = {x1, X2, ..., Xp},aalf — na-
pamMeTpH PIBHAHHA, 3HAXOAATHCA METOIOM HaWMEHINHUX KBApaTiB:

ﬁ:n-nyij-Zz}’j a:;,_g,.};
n->x’ — (3 x)

BUIIA/IKOBA CKJI4/10Ba (30YPeHHS, IOMWIKN) 1 ={u ,u,,...,u, }.

"

2) HeqiHilHaA perpecii:

— CTelneHeBa (3 MPUCKOPEHHA — BILTHB 00CATY I'PONIOBOI MacH
(x) Ha pisenb iHIAIT (3)): ¥ = ax’ + u;

— rinepdona (3 YIOBIILHEHHSIM — 3QJICXKHICTh TPOJAYKTHBHOCTI

npaiti poGITHAUKIB () BiMl piBHA 3apiuiaTi (x)): V=a + e ;
X
— napabosia (31 3MIHOK HAMpsiMy 3B A3KY — 3aNCIKHICTL YpO-

KAMHOCTI 3€pHOBUX (V) Bia KIbKOCTI onaais (x)): Y=g+ fe+cx’ +u-

6.2. ETanu perpeciiiHoro anajiizy B SPSS

IIpoananizyeMo Ha KOHKPETHOMY MPUKNl €TAIH perpeciiHoro
aHanizy.

Ilpuxkaaa. [lobynyBaTu MHOXKUHY perpeciiiHy Moneib, BU3HA-
YUTH BIUIMB OCHOBHHMX (PIHAHCOBHX IOKA3HUKIB Ha 00CAr peanizaiii
IIPOMHUCIIOBO] TIPOAYKITi (Tadu. 6.1).
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Tabnuug 6.1
Buxiani 1ani qya perpeciiinoro anajizy

Pik Qocar Qbcar Qocar
peanizopanoi AKTHBH onepauii onepauniu
IPOMHCIIOBOI KoMepuiliHnx | ¢oHA0BOTO BAJITOTHOTO
npoaykuii (Y) GaHkis (X1) pHHKY (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 132241 1278,10 1676,97 638,34

2014 1428.,84 1316,85 233194 165,80

2015 1776,60 1254,39 2171,59 303,79

2016 2158,03 1256,30 2127,55 5090,33

1. IlocTAaHOBYHHN eTAll — BU3HAUEHHA 00’ €KTa JOCTIKEHHS KIH-
UEBOT METH MOJCIIOBAHHS, CYKYMHOCTI (pakTOpIB 1 IOKA3HHUKIB, fKI
HaMOUIBINE XapaKTepU3YIOTh MO/JIEIb, 1X POJIb Ta MICHE B JOCTIIKCHH]
€KOHOMITHWX ITPOTIECIB.

MeTow AOCTIKeHHS € BU3HAYCHHS BIUTHBY (PIHAHCOBOTO CEK-
Topy YKpaiHM HA NpoMUCIOBICTL. B YKpaiHi BIACYTHS CTaTUCTHKA 3a
BKa3aHUU nepioa 3a odcaramu BHPOOHMLITRBA, TOMY oOpaHo o0car pea-
J130BAHOT NPOAYKIII, AKWH BIUVIMBAE Ha KIHIEBY METY J1JIBHOCTI
cy0’€KTa TOCIIONAPIOBAHHA — OTPUMAaHHS IIPUOYTKY.

2. IndopManiiHuid eTanm — peTPOCHIEKTHBHUM aHalll3 €eKOHOMIY-
HOT CYTHOCTI JOCHIPKYBAHOTO TIponecy, popMymtoBaHus Ta (popmali-
3auis indopmauiiHoi 6azu Moaeni WOA0 AOCTATHLOI KIJIBKOCTI Oau-
HULb Y CYKYTNHOCTI (y 8 pasiB Ouiblue, Hix 4UCH0 DAKTOPIB, NMPH ULOMY
I dakTopHa HE MEHIIIA HiK 8 TOYOK, & MHOKUHHA PETPECIs HE MEHILES
HIK # = 3*KUIBKICTh (DaKTOPIR).
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Po3zpaxyemo MIHIMATBHHI 0OCST PSIAY CITOCTEPEIKEHHS: & < 3*3
=9 < 16.

HIicTHaAUATE POKIB IOCTATHA KUIBKICTD CIIOCTEPEKEHD.

3. @opmanizauiiHMi eTan — IPUAHATTA TIIOTE3U B3aEMO3B’ 3Ky,
BHOIp 3araJibHOTO BUJTY MOJIEN, CIeIiiKaIlis 3B 43KIB Y PIBHSHHSIX.

Ha nepmiomy etamni aHami3yioTh IHGOpMaiiHUN psil Ha HasB-
HICTH BIUTMBOBUX BHUKHAIB. Y Cl BIUTHBOB! CMIOCTEPEIKCHHS € BUKHIAMH,
NpU LbOMY HE BCl BUKMAY € BILIMBOBUMU. BuKUIH, K1 CyTTEBO BUPI3-
HSIOTBCS BIZl 3HAUCHD PAMY CIIOCTEPEIKeHHS, aJie BI3yalbHO iX MOKHA
PO3MICTUTH Ha TOOYJ0BaHY JHIMHY allpOKCUMAIIII0, € HEBILIMBOBHUMU.

8

29
*9

Puc. 6.1. Bukua HeBILIMBOBMH

e
e

Puc. 6.2. Bukua BILTHBOBWH

BIumiROB1 BUKUIN 3MIHIOIOTH KYT HaXWJIy perpeciiiHol mpsmoi,
10 MPU3BOAUTH JO 3MIHM KoedIieHTa AeTepMinaliii. Skimo aHamizy-
IOTh PE3YJILTATH AHKETYBAHHS PECTIOHICHTIB, TO M1 Ya¢ aHaJ3y BUKU-
AiB, y Mepl1y 4yepry, NEPERipstOTh HAABHICTL APUYMETHHHOT NOMMJIIKH,
a NOTiM aHaTI3YHOTh THUMOBICTL 3HA4YeHHs: QyHKUIA B SPSS: «Jlan-
Hble» — «Ilouck HeoObIYHBIX HAGMIOAEHHID).

31 criucka «llepeMentbpie» oOUpalOTs BX1IHI 3MIHHI 1 IEPEeHOCATH
y IIpaBe J1aJIOTOBE BIKHO 3a JOmoMoror cTpuiku. Hatuckarots «OKy.
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Y Hamomy JOCHIHPKEHHS HETHITOBUM CIIOCTEPEKEHHSIM € TOYKa
10, OCKUJIbKY y HAC AMHAMIMHUN Psll, LeH MOKA3HUK 13 psiay CIOCTepe-
JKeHHA BUIy4YaTH HE MOXHa. BisyanbHo B110Opa3znMo BUKHIM 3a yciMa
BXIIHUMH JaHUMHU Mojel 3a jgomnomoroio Qynkmii B SPSS: «I'pa-
dika» — «MacTep auarpamm.

3 nepemiky «anepes» obupaeThes «Pacceanus/Touku», mics
4OTO B HIKHBOMY J1aJIOTOBOMY BIKHI 3 SIBJISIFOTLCS iXH1 BHAH. Dikcy-
€MO JIIBY KHOIKY MHUIUKK Ha «Marpuua ayarpaMm paccesiHusa» 1 nepe-
TATYEMO Y BepXHe jianoroBe BikHo. [licma nporo 31 cniucky «llepemen-
HBI» 00MpaeMO BXI1JIHI JaHl 1 IePEHOCHMO IO Yep31 Y BEPXHE J1aJI0-
TOBE BIKHO B HUXKHIHA MPSIMOKYTHUK.

ta

)

Nepemertion: Bupon Codpanints Tlponpiekie mausim Mapameips

MERemMaHHHE BHATMANR Rk 18 A HHLME

,1_—5'7 Pik [Rid ()9 Ofcar peaniaosanol npoMmononct npogyayi , snpa. rps.0Y [PF)
& ATvsi nomepUIRki Batina MG, rpH. 041 [ARE]
&7 OOeAT onEpaulR HOKNOECTO DRHKY. ANPD, THH. (K2 [OFR]
.;'P OEcAT oMEpALIA RAMGTHOID Py, MARD P (X3) [OVR]
w |

M@ A SR BN TH W ATO[E HAD N0 # M

&

[NA MAMEH SHIA W KANRL KEMEDEHHRA TELEMBHHON
LSMKHATE MO HEH NPAROR KMOMIEDR ML B CIHCKS
Mepauetsbe

| ok ]| Bovessa | gopoc || omeena | Gnpamxa |

Puc. 6.3. BusiBJIeHHA HETUNOBHX CNOCTEPEKEHD

OTtpumanuit pe3yabpTaT HE MICTUTh AOCTaTHROT iHQopMarii, Jns
301MbIICHHA HOro IHPOPMATHBHOCTI 3IHCHUMO KIJIbKa KPOKIB:

1. [To6ynyemo TpeHa Ay Beix PyHKUiM. HaTHCHEMO HA MaTFOHOK
JB141 JIIBOK) KJIABIILIOK MHUILKHA. AKTHUBI3YETHCS MAIFOHOK 1 3’ ABUTbCS
HOBA TIaHeJb YIIPaBIiHH HUM «PenakTtop auarpamm». Ha BepxHiii na-
Hemm o0upaeMo « 3TeMEHTED — «JIUHWS anpoKCUMAITAH TJIS HTOTay,
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2. TTo maronam nobyayemo miarpamMu. Ha sepxnuiit manen oou-
paemo «IlapameTpb» — «IlokazaTe auarpaMmbl Ha AUATOHAJIH.

@ FoHcTpykTop Avarpamm X

MNepemeHHeEle: Moy MRedeaRUMTSTEHEM MROCMEMEE BUazpaMMEl UCTONEIFIOMCR daHHEIS LT MpUMeDsa
& pik[RIK]

Q6CAT peani3neaHoi...
&7 AKTMEW KOMBPLAHH. . o
,g? JaransHWH obcar an...
.ﬁ JarantHud ofcAr on... 8 o
£ Unstandardized Pre__ %,D o
& Unstandardized Re... 00
& Standardized Rezid... §
.ﬁ Cook's Distance [C...
£ 95% L Gl far PP me.. o
&7 95% U Clfor PP me... thn =

o

O

(1]

BE2 RAITEs0LN 1 1
I CAr P2 aniE0E Ol NPpOaMMGAOED] H
(KON ECBe N Has ! 4599 og i i it

REDEEHRER) NPORYKWIT, MARR. TPHCT) AKTHEH .
CEYMNMPYIOWHE NEREMEHHEIE | MOEHTHRMKALMA TOYEK 3aronoBKMICHOCKH =
— - — CEOACTES
Manepen Ba30ELIE 3NEMEHTEI e
BeifiepuTe Ha: [1apameTpel...
l1afpaHHoe
CTONBHKK o C Fll 4 o || doe
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Puc. 6.4. [loOyaoBa aiarpaMu po3CilOBAHHA 34 BCiMa MOKA3-
HHUKaMHU
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Puc. 6.6. BinoOpaxenHs niarpaMm Ha JiaroHaji aiarpamm
PO3CirOBaAHHS

OO0car omnepalliii BaIIOTHOTO PHHKY Ma€ HAHTIPITUU PORIOALI, €
BUITAJIKOBUN BUKHJ, SKUM y TMOAATBIIOMY BIUTMHE Ha SKICTh MOJICII.
['padixu miadopy Ja0Th MOKITUBICTE OIIIHUTHY, SIKY (DYHKIIIK HEOOX1-
HO Oy/yBaTH, HA PUCYHKY JITHIMHA 3AJ1CKHICTb,
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Obcar AKTHEN Obcar O%car
peanizoBaHol KoMepUiMHUX  onepauin onepauin
npomucnosol  GaHkig, thoHAOBOrO  BanwTHOro
npoayKui , MApPA. FPH.  PUHKY, MAPA. PUHKY, Mnpa.
mnpa. rpa.(Y) (%1) rpH. (X2) rpH (X3)

Puc. 6.7. I'padivuauii aHaTi3 B3a€MO3B’A3KY MiXK NMOKA3HM-
KaMH

I'padiku nigbopy AAKOTE MOMITUBICTH OUIHUTH, SKY (DYHKLIIO HE-
00xigHO OyayBaTH, HA PUCYHKY JIIHIMHA 3Q/1€KHICTD.

4. KopeasiuiiHUM eTan — BU3HAYAE, SIKUH 3B SI30K MK JTOCHITKY-
BAaHUMHM 3MIHHUMH HOT0 CTPYKTYpH, (POPMH Ta IUITBHOCTI. JleTansHui Ko-
PEISILITHIIA aHaI3 32 UM TIPUKIIAAoM (Talm, 6.2) ormcanuii y po3aii 3.

3a 1oro pesysbTraTaMy BIIIYy9aeMO OOCST orepartiii (pOHI0BOTO PH-
HKY I aHanorivHo Oyay€eMO MaTpuLO NapHUx KOSPILIEHTIB KOpeasuii 3
TPppOMAa BXITHUMHM JaHUMH. MaTpuisl napHux Koe(iUi€HTIB KOPELil
BKA3y€ Ha BIACYTHICTb MDK €K30IN€HHHUMM 3MIHHUMH JIHIHHOTO 3B’S3KY
(po3paxoBanuil apHUI KoePiIieHT KOPENAIil He MMepeBUIIlye 3HAUCHHS
0,9), TOOTO BIACYTHSI MyJIbTHKOITHEAPHICTE.

MyJIBTUKOIIHEAPHICTE — 11€ JTiHIITHA 3I€KHICTh M1k HE3UTCKHUMHA
3MiHHUMHU ((PaKTOpamu), BOHA HE A€ MOKIMBOCTI BU3HAUUTH BIUTUB KO-
JKHOTO 3 HUX Ha PEe3Y/IBTATUBHY O3HAKY.
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Tabnuus 6.2
MaTtpuus napuux koediniearie kopesasuii Ilipcona

Oocar
Obcar AKTHBH onepauii
pcanizoBaHol | KOMeEpUili- | BATHTHOrO
NPOMMCIOBO] |HHX OAHKIB,| PpUHKY,
NpoayKNOil, | MJAPATPH | MJPA rPH
mapa rpH (Y) (X1) (X3)
Obcar peanizo- Kopensuis Iipcona 1 924" 640"
BAHOI NPOMKUCI0- | 3HaY. (IBOCTOPOHHS) ,000 008
BOI NPOAYKLUL, N 16 16 16
MITpA TP {Y)
AKIHBI KOMED- Kopeusinia Ilipcona 924" 1 387
uiiaux GaHKIB, 3Hay. (UBOCTOPOHHS) ,000 ,139
mipa rpH (X1) N 16 16 16
O6car onepamniit | Kopensuia [Tipcona 640" ,387 1
BAJTFOTHOTO 3Had. (BOCTOPOHHS) 008 ,139
PUHAKY, MJIPA TPH N
(X3) 16 16 16

** Kopessinis 3nadnma Ha pieui 0,01 (uBocropourns).

[TpyurHN BUHUKHEHHS MYJIbTUKOIIHEAPHOCTI:

1. TToMunkoBe BKJIIOUEHHS B PIBHSHHS JBOX 1 OUIBIIE JIHIHHO-
3aNICKHUX 3MIHHUX.

2. dpa i abo Oinblue axropu, siKi B HOpMaNbHIii cuTyauii cnado
KOPENIOKOTh, CTAIOTh Y KOHKPETHUX YMOBaxX BUOIPKH CHIILHO KOPEIbO-
BaHUMH.

3.V MojeNb BKIIOYAETHCA 3MIHHA, 0 CHIILHO KOPEITIOE 13 3aJe-
JKHOIO 3MIHHOIO (pe3yIbTaTUBHOIO O3HAKOI0), BITUB 1HIIHX (PaKTOPiB
CTAHOBUTLCS HE3HAUHUM — 1€ JIOMIHAHTHA 3MI1HHA.

Hacniaku MyJabTHKOJIHEAPHOCTI:

1. OuiHky KoeILIEHTIB 3aTNINAIOTHCS HE3MILLIEHUMH.

2. CrangaptHi N0XKUOKK Koe(DilieHTIB 301IbIIYIOTHCS.

3. PozpaxyHOK t-cmamucmury 3aHMKSHNAMN.

4. OIHKY BTpayaoTh CTIUKICTL JO 3MIHU crerugiKkaiii 1 3MIHK
OKpPEeMUX CIHOCTEPEKEHb (BTpAvaeThLCs CTIHKICTH MoOAeENi). 3araimbHa
SIKICTb PIBHSIHHS, @ TAKO)K OUIHKHW 3MIHHHUX, HE NMOB A3aHUX 13 MYJIbTH-
KOJIIHEAPHICTIO, 3aIUILIAIOTLCA HE3MIHHUMU,

Xo4ya HaIlMHUX MCTOJIB TCCTYBaHHA MYJIBTUKOJIIHCAPHOCTI HC
ICHY€, € NeKLUIbKa 11 03HaK:
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1) He3HauH1 3MIHM ¥ BUXITHUX JAaHWUX (HAITPUKIIA[, JoJaBaHHS
HOBUX JAHMUX) IPHU3BOIATH OO0 ICTOTHMX 3MIH OLIHOK Koe(iuieHTIB
perpecii;

2) BHUCOKE 3HaUeHHS Koe]ilieHnTa qeTepMiHalii 3a He3HAYyIIOCT1
mapaMeTpiB 3a ~CTaTUCTUKOI0 CTHIOJIEHTA;

3) y MOJeN MiX ABOMa €K30TCHHUMHU 3MIHHMMH — BEJTHKE 3HA-
YEHHS NAPHOTO KOoe(PIITIEHTA KOPEISIIII.

Yl Ui O3HaKU MYJbTHKOJIIHEAPHOCTI MAKOTh OJKH CHUIbHUK He-
JOJIK: 3KOJIHA 3 HUX YITKO HE PO3MEKOBRYE BUIIAIKH, KOJIH MYJIBTHKO-
JIHEAPHICTh 1CTOTHA 1 KOJIM HeK MOXHa 3HeXTyBaTu. Ha xanb, Hemae
VHIBEPCATBHUX METOIIB, MTOCHIHUK caM 00Upae HANPSAMH YCYHEHHS
MYTBTUKONIHEAPHOCTI!

1) BUKOpPHCTATH AOAATKOBY ab0 MEepBHUHHY 1H(OPMALITO;

2) 0o0’eaHatu iHpopMaLIiKD;

3) BIAKMHYTH 3MIHHY 3 BUCOKOI KOPEIIAIIEID;

4) mepeTBOPUTH JaHi;

5) 301IbIIUTH 00CAT CIIOCTEPEIKEHD;

6) NEepeTBOPHUTH MYJbTUKOJIHEAPHI 3MIHHI, a came: BUKOPHUC-
TATH HEMIHIHHI POPMH, NiHIAHI KOMOIHAUIT AEKIIBKOX 3MIHHMX, MEPLLi
PI3HULI 3aMICTb CaMUX 3MIHHUX.

IIpu HBOMY IIPOCTEIKYETHCS MPAMUI JTHIMHIN 3B’ 430K MI3K €HJ10-
T€HHOIO 3MIHHOIO 1 €K30T€HHUMH. ¥ Cl1 po3paxoBaHi 3HAYCHHsI BUIMI 3a
KPUTHYHE 3HAYCHHS KOS(IIIEHTa KOPEIAIIi:

2,145°
Tap = 3 — =0,4973.
2,145°+(16-2)

KpuTnune 3nauenns f-cratuctuka CrbioaeHta odnpaeThes 3 Tad-
i gaa @ = 0,051 y=m—2) =16 — 2 = 14 cryneHiB csoboau Horo
3HAYCHHA JOpIBHIOE 2,145,

3ayBaxUMO, IO, KPIM 3aCTOCYBAHHS METOY KPUTHUHOTO Koedi-
[IEHTA KOPEJIAIII, 71 BUSHAUCHHS TIePeIIiKy eK30TeHHHUX 3MIHHUX JIIs
perpeciiiHol MOJeN 3aCTOCOBYIOTE U 1HII METOIU BIAOOPY 3MIHHHX, 4

came:
1) npuMycoBUil — yCi HE€3aJIeKH] 3MIHHI BKJINOYAIOTLCA Y PiB-
HSTHHS,
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2) MMOKPOKOBUH — MOKPOKOBE BKIIFOUEHHS, SKE MPOBOJAUTHCSA Y T10-
PAOKY 3pOCTAHHA p-pIBHA;

3} BUKITIOUYCHHS — IMMOKPOKOBHUM METO/I, CTIOYATKy BKIOYAIOTE YCi
HEe3aJIeKH1 3MIHHI B PIBHSIHHS perpecii, a MOTiM BIIYUYalOTh T1, piBEHb
3HAYMMOCTI AKUX BUILE KPUTHYHOTO. K MpaBUIIo, KPpUTHIHUM 3HAYCH-
HSIM € p-piBeHb 10 0,1,

5. TlapamMeTpudHHid eTan (3HAXOKCHHS PIBHAHHS perpecii) —
BM3HAYEHHS 3araJIbHOr0 BUAY, CTPYKTYPH LUYKaHMX 3B A3KIB MK Y Ta
X 'y BUNBIAI TEBHOI MapaMeTPUYHOI CYKyIHOCTI  (PyHKITII:
Y=0B+Bx+px,+Fx +¢€.

Ha npomy etani 6yaywooTh piBHsiHHS perpecii. Dynkiis y SPSS:
«AHAJIH3» — «Perpecus» — «J/luHedHag».

P Tumeiinan perpecouns x
JaBNCIMaER NepemMeHHan l Qﬂﬂﬂﬁk—

& PikRIK > | & O6car peanizoeaHol NDOMMCNBEST NPORYKL, M. |

ﬁ) ANTHEW KOMEPLIAHM. . B s L_[EMKH_'J
& O6car onepauiil do. ,Wﬂﬂi.i_lﬂ.h_.___]
& Oficar onepauii san. _

MapameTpsl.

He3aeucuMele nepeMeH LI

i &' AKTUEN KOMEPLWAHKX Gadkie, mnpa. rps (X1) A I. Crane. . _J
' | | & OBcar onepaujil BaNIOTHOTG DUHKY, MADA, IPH (X _ Eyicipen..

L

MeToa: Brog X

—} MNepemerHan oThopa HaOnNKgeHWA:
|

MeTkwn Habnooesni:

h |

] Bgca anA sasewenioro MHK:
| .

(oK J(Bowaeka | copoc |( omena | crpaa)

Puc. 6.8. BuGip en10reHHol i €eK30reHHUX 3MiHHUX

O0upaeMo 3 TepeniKy JaHUX €HIOTCHHY W €K30TCHHI 3MIHHI 1 3a
AOTIOMOTOIO CTPIIKH MEPEMILIAEMO B NTpaBi Aianorosi BikHa. O00B 13-
KOBO HEOOXI/IHO 33/1aTH CTAaTUCTUKY MOAEN] (BKIaaKa «CTATUCTHUKUY ),
rpadiku (Bxiiaaka «I'padiku») it 06paTH OCHOBHI XapaKTEPUCTHKH MO-
Aei 1 3aMuiKiB (BKIagka «CoXpaHuTh).
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\E2, flnHeiinan perpecona CratmcTHiy

- Koapuumentsl perpecomn —— | [ Cornacke mopenu
¥ OusHkuM | Usmenenue R-keagpart
¥ [oeeputentHeie WHTEPBANG! | (¢ OnucarentHee cTaTucTinem
YpoBeHb (%) |95 | YacTnuHele U YACTHEIE KOPPENALMH
[ Marpuua kosapuaumii ' [mardoctikn konnuHeapHocTy
OcTarku

¥ RapOus-Yorcon

[ illnarHocTiKa no KaBnioaeHHAM
B BLiGpock 34 Np:

DEPENDNT - Onarpamma pacceAHMa B 3 g ——— |I
*ZRESID
*DRESID Y:
*ADJPRED ) I *ZRESID ]
*SRESID =

SDRESID - | <= ‘

MpadrKK CTAHOAPTUI0BEHHLIX OCTATKOE ——

|| Tucrorpamma
[« HopMankbHeIi BEpOATHOCTHLINA rpa bHK

| BeigecT BCe yacTHble rpadnku

Puc.

6.10. IloOynoBa rpagika HOPMANBHOIO PO3NOALTY

JAJMMIUIKIB 181 €eHA0reHHOT 3MIHHOT
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't;;_l MuHednar perpeccua: CoxpainTb =

MpeackalaHHEse 3HaYeHIA rOcTatkn
| HecTawOapTHItEaHHLIE o HECTEHOAPTHIORAHHEIE
| CTaHOADTHIOEAHHEIS v CTaHOapTUaoEaHHbIS
| CroppekTHpoBaHHble | CTBigeHTHINpOBSHHLE
C1a. owubKa cpeaHMx YoaneHHse

CTbI0AeHTHINPOBEHHbLIE YOENEHHBIE

PaccTomHUA CTATUCTHKH BNUAHWA
Mazananofuca DfBeta

| Kyxa CraHgapTuiceanHels DiBeta

| PazBanaHcKpoeka | DfFit

WHTepeans: npeackasaHs | CraHpaptuaceanHeie DiFi

J'-tpa,lll-li-é 7| OTOENLHOR IHIYEHUE | KoBa3pHaUnoHHOE 0THOW aHue
™ T s mcag o e | — —

OogepUTENEHLI MHTEDBAN. | 95| %

CratwcTikn Ko3dhHUmMeHTOR

Co30aTe CTATHCTHEN KO3 PMUNEHTOR

FKCNOPTUROBATE HHDOPMALMIC O MaOenK B drann XML

¥ BENIOYNATE METPHUY KO8apHaLui

{npqmnm“ OTmena “ Cnpagxa ]

Puc. 6.11. AnaJi3z 3aIumKiB

HatucHyBun knonku «lIpomomxuts» 1 «OK», otpumaemo pe-
3yJIbTAT aHam3y (T1adn. 6.3).

Perpeciiina MojielIb Ma€ TaKUM BUTTIAN:

Y=112,842+0,999x 1+0,156x 2.

3pocTaHHs aKTHBIB KOMEPUIHHUX GaHKIB HAa 1 MApA rpH Npu3Beae
A0 3pocTtaHHs o0caAry peanizoBaHOl NPOMMCIOBOI Npoaykuii Ha
0,999 mupa rpH OpY CTAIOCT] 1HWIKMX PaKTOPiB. A 3pOCTaHHSA 00CAriB
omneparii BallTHOI'O PUHKY HA | MJAPH IPH TPHU3BEIE JI0 3POCTaHHs
obcAry peanizopaHoi MpoMuCIoBROi nponykiii Ha 0,156 mupa rpH,
BIJIMOBIIHO.

CranzapTu3oBaHi koediLieHTH GeTa BU3HAYAIOTD, SIKa €K30r€HHa
3MiHA Ma€ HAUOUILIINUK BIIMB (€IACTUYHICTL 3a CTAHIAPTHUM BIIXU-
JICHHSIM ) HA CHIOTCHHY 3MIHHY.
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Tabmwis 6.3

KoedimieaTu®
HecTanaapruso- CT,aHHap-. 95,0 % dosip- CTaTHc-.
. TH30BaHHI v . THKA KOJTi-
pamt koediuic- Jpa- | H IHTCRBAT HeapHocTi
Mones KoeinieHT HTH T e ana B
Crannapt- MiCTb|
B e Bera Huacnn Bepxus| To- VIF
Medka | MexKa | MycK
noxnoKa
1. (KoucranTa) (112,842 70,284 1,606(0,132 [-38,9981264,681
AKTHBH
KoMepUIHIMX| g g0 | g age | 0796 11,5870,000] 0,812 | 1,185 |0.8s0 |17
DaHKIB, MIpP] 6
rpH (X1)
O0csar omepa-
W BATIOT- 117
HOTO pHHKY, 0,156 0,032 ,332 4,833 (0,000| 0,086 | 0,225 | 0,850 ’6
MITPJT TPH
(X3}

a. 3a7exKHa 3MIHHA: 0OCAT peani30BaHol NPOMUCIOBOT MPOAYKIUIT, MAPA TPH

(Y).

CranpaptuzoBannii KoedilieHT ToKazye B 2,4 paza Ourbummit
BILTUB Ha 0OCAT peai3oBaHOl TPOMUCIOBOT MPOAYKIIT AKTHBIB KOMEP-
uiitHux 0aukie (0,796), vix Bnaue BanoTHOrO puHky (0,332),

6. IlpoGaeMHHUH eTan — aHAII3 MO/IEJI1 HA BIICITHICTb MYJIbTHKO-
JIHEapHOCT1, FeTePOCKEAACTUYHOCTI Ta aBTOKOPENALl, iX YCYHEHHS Y
pasi BUSABJICHHS.

MyJabTHKOJIIHEAPHICTh J1arHOCTYEThCS Y pa3l aHAI3Y MaTpHII
napHux koedimienTis kopensiii. Kpim toro, B SPSS BOynoBanuit an-
FOPUTM TIEPEBIPKM HA MYJbTHKOJIHEAPHICTb HEPE3 AMCNEPCINHO-IH-
Gnauiiinnii daxrop (napamerp VIF), 3nauenns sixoro 3a daxropamu
NOBUHHO OyTH MEHIIMM 3a rpaHudHuil nokasHuk (VIF =10, opu
p=0,01), a 3HadyenHs TonepanTHOCTI (Momyck) suiie 0,1.

Oyuxiis B SPSS mmpoctaBisieThess miq yac MoOYAOBHM JHHIMHOL
perpecii y BRIaam «CTaTHCTHKA» — «/IHarHoCTHKA KOJUIHHEAPHOC T,

Y Hawomy BHMMAAKY MYJbTHKOJIHAPHICTL BiACyTHs: VIF =
1,176 < 10, nonyck 0,850 > 0,1.

I'eTepocKeAaCTHYHICTL — 1€ 3MIHHICTL JUCHEPCil BUIBHOIO
yjigHa, BHHUKAE Yy pa3i mepexpecHol BUOIPKH, pijlie — y 4acOBOMY P,
TOOTO Y CHCTEMI HaABHI P13HI AUCIEPCIi TOMUIIOK.
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Jl>xepeno reTepocKkeTacTHIHOCTI:

1. Jducnepcis 3pocTae i3 3pOCTaHHAM OAHOIO i3 PakTopis.

2. Y dacoBoMy pail, Koiau GaKTOpHA 3Ie:KHA 3MIHHA Ma€ OUTBINTNN
IHTEPBAN SKICHO HEOTHOPLTHUX 3HAUYCHD a00 BUCOKUH TEMIT 3pOCTAHHSL.

3. Skmo SKICTh JaHUX Bapiio€e BCEPeauH1 BUOIPKHU.

Hacnigku: omiHKN HE3MIIICHI, ajie 30UTBITYEThCS AUCTIEPCIs pO3-
MOALICHHS OMIHOK KOCS(IIEHTIB 1 MPU3BOJANTE 10 HEJIOOLIIHKH CTaHAAp-
THHX NOXUOOK (3aHMIKCHHS).

Amnani3 rpadikiB 3AIMIIKIB € OJHUM 13 METO/1B BUMIPIOBAHHA T'e-
TEPOCKETAaCTUIHOCTI B MojaeHl (puc. 6.12).

3acobu ycyHeHHs: BUKopucTaTH 3Baxkenuii MHK, nepeposnoni-
JTUTH 3MIHHI a00 po3paxyBaTH TOXUOKH 3 TONPaBKOO Ha TETEPOCKEIac-
THTHICTE (TeCT Yaiira).

[Ipoeectu alarHoCTUKY 3anMLLKIB y SPSS nocuts 3py4uHo. Perpeciii-
HUI aHaI3 Mae BMOHTOBAHI (DYHKII, SIK1 JOCTKYIOTh CTAHIAPTU30BaH1
3ATUINKY (IIEPEBIpKa Ha TeTePOCKEIACTHYHICTE ). AHAN3YIOUN CTaHAapTH-
30BaH1 3AINIIKH (Z-SCOres) MOXKHA CKOPUCTATHCA pe3yJIbTaTaMM CTATHC-
THKU 3AJIMLLIKIB 200 A1arpaMoro po3citoBanHs (Briaaka «I pagmku»).

A F 3
e * 8 o .,o.
o © — ° L )
e Lo * v At
L ® *o P -
° ° g %
- $
a) FOMOCKEJACTUYHICTh 0) reTepoOCKeJaCTUYHICTD
A I 3
- 4
-» "»
L L
——‘—-—&.—.—> g e B>
. -8 - . L _J
-, ..'o

B) TETEPOCKEIACTUUHICTE T') TETEPOCKETACTUIHICTb.
Puc. 6.12. BizyajbHe npeacTaBJIeHHS 3aJHIIKIB Moei
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Mex1 z-scores:

95 % — (—1,96; +1,96)
99 % — (-2,58; +2,58)
99,9 % — (-3,29; +3,29)

|cT . 3amuIIKH| > 3 — BUKIIMKAKOTH M1A03pY NP0 HMOBIPHICTD TOTO,

IO 1€ 3HAYECHHS MO0 Y BUOIPKY BHTIATKORBO.

ko Oineie 1 % crnocTepekeHb 32 a0CONIOTHOK BEIMUNHOK)
NEPEBUILYIOTH 2,5, TO MOJENb MOraHO MPEACTABIISE PeaabHI JaHi.

Sxio Oueie 5 % crocTepe:keHb 3a a0COTIOTHOI BEIUYHNHOIO
NEPEeBUIYIOTh 2, TO MOJENb IOTaHO MPEACTaBIAe€ peanbHl AaHi

(puc. 6.13).

CTaHI[apT‘I/IBOBaHe MPOTHO3HC 3HAYCHHA HC MOBUHHO BHUXOJANUTH 34

Mexi (—3; 3).

3aBucuman nepemerHan: O6car peanizoeasoi NpoMucnoBoil NpoAykUil , Mnpa.

Perpeccua CTaHaapTM3oBaHHbLIA OCTaToOK

Y noGyaoBaHiid MOAEN] BIACYTHS rE€TEPOCKEIACTUUHICTD.

Ouarpamma pacceAHWA

rpH.[Y)

3=

Q

O

I | | ]
i | i 1 2

PEFPEE'I:HH CTJHABPTHIDBJHHGE npeacKataHHOe JHaYeHHe

Puc. 6.13. Jliarpama po3ciloBaHHS CTAHJAAPTH30BAHOIO IPOT-

HO3HOI'O 3HAYCHHA

202



ABTOKOpEIANig — 1€ 3aJCKHICTh BHMNAJIKOBOTO WICHA PAIY
CIOCTEPEKEHHS Bl MUHYJUX 3HAYCHb.

Hacnigku aBToKOpesArtii:

1. 36iapnIyIOTHCS AUCTIEPCIT OIMIHOK KOS(IIIEHTIB.

2. 3aHUXKYIOTHCA CTAHAAPTHI MOXUOKU KOe(IIi€HTIB.

MeToau BUMIPHOBAHHS:

1. Craructuka ap6ina-YoTcoHa BH3HAUAE aBTOKOPEIAIIIO TIep-
LIOro nopAaKy (0aHO(MaKTOPHI MOJEA1) Y HaCOBUX pAnax (HE BUKOPHC-
TOBYIOTB JJIsl BU3HAUSHHS: Ce30HHOT aBTOKOPEIIAIIL, 71 aHami3y: JIaro-
BOI MOJIe1), BOHA BUBYAE 3ATMIIKA PIBHAHHS perpecii:

> -z,,)

D = 33_—
>
1
Po3paxoBaHuil KpUTepIit TIoIsIrae B Mexax Big: 0< DWW <4, npu
ITLOMY SIKIIIO
— DW <2 1 3HaueHHd 0IM3bKI 10 HYJIS — IIPUCYTHS TIO3UTHBHA
aBTOKOPEIIAIIIS;
— DW > 2DW>21 3nauenns HabnuxaioThes 10 4 — npucyTHs
BiJl’€MHA aBTOKOPEIISLIfA;
— DW= 2a60 Habnu:xeHui 10 2 — aBTOKOpEAIlist BiACYTHS (TabII.

6.4).
Tabnuus 6.4
Mexi Ta xapakTepucTuka Kpurtepiro /lapoina-Yorcona
ITo3suruBHa ['inoTesa Herarusha
ABTOKOpeasanisa ABTOKOpeasanisa

DW <d, [IpncytHs asTokopensinis | DW>4—d,

DW>d, Biacyrtns apTokopensuis | DW <4—d,

d, <DW<d, 30Ha HEBU3HAYEHOCTI 4—-d, <DW<4-d,

I | | — L,
24

d d, 4—d 4—d

Puc. 6.14. I'padiune puxkopucranus recty Japoina-YorcoHa
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3aco0u yCyHeHHS: BUKOpUCTATH y3aransHiowunit MHK,
TaGnuune 3HaueHns < -posnoainy aaa (noaarok X):
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,, — aBTOKOpensLis BIACYTHS (Tabi. 6.5).

Tabmuig 6.5

PesyabTaTH MoaeI0BaHHsA"

Croperosanuii CraHaapTHa
Moneab | R |R-xgBagpar| R-kBaapar [moxuOka ouinku JapGin-Yorcon
| 974° 948 ,940 142,821 1,803
a. Tlpenuktopu: (KOHCTaHTa), AKTHBN KOMEpUIHHWX OaHKiB, mupa TpH (X1),

OOcar onepariit BAIFOTHOTO PHHKY, MIIpA IpH (X3),
b. 3anexxHa 3miaHa: O6ear peanizoBaHOT TPOMHUCIOROT MPoAyKii, Mup TpH (Y).

V pasi norpamnsuus tecty JlapOina-YoTcoHa B 30Hy HEBU3HAUE-
HOCT1 a00 TOOYI0OBM MOJZEII 3 TATOBUMH 3MIHHUMH BUKOPHUCTOBYIOTH
tect bpeywa-T'oadpi.

7. InenTudikauiiilHHi eTal — aHaI13 AOCTOBIPHOCTI OLIIHOK He-
B1IOMUX IAPAMETPIB, IUO BXOIATh Y PErPECIMHY MOJEIIb.

Koedimient xopensiiii MHOKUHHOI perpecii ¥ = 0,974 Bkazye Ha
JIHIAHAN TpAMUN 1 CWILHUH 3B SI30K.

KoediienT aeTepMiHaIli MoisTae y 9acTIli OsICHEHOT JUCTICPCI B
saranbHil gucnepceil. Skwo R° pocsarae ¢BOro HalGinbLIOro MOKIMBOIO
3HAQYEHHA, TO OJIHOYACHO MIHIMI3YETLCA CyMa KBaIpaTiB 3a/IUIIKIB:

RSS | ESS Ye? SS SS. ..

R> = =]- =l-—="=1- ocsm _
1SS VAN Z(yi — 1,) SS ., 758 SS +5§

iR ferp DT
%

r=+R>

Koedimient gerepminarii R mexutsh v Mexax Big 0 go 1. Skmo
R’ =0, To L 03Ha4ae, MO 3aNekKHICTh MDK Y Ta X BigcyTHs, T06TO X
e BumBae Ha Y. Koom R'=1, B cucremi icHye (GyHKIOHAILHHIA
3B’M30K Mk Y Ta X, TOOTO BCl TOUKM OYIyTh JIEKATH Ha Tii0paHii
NpsMii, WO € MOKIMBUM, KOJIM BUKOHY€TbeA ymoBa ESS = 0.

Pospaxosaauii R°= 0,948 1c o3mavae, 1o Bapiallis pe3yabTaTHB-
HOl 03Haku Y Ha 94,8 % 3anmexuts Bij Bapiai ¢hakTOpHUX O3HAK, a
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5,2 % — 11e Bapianis GakTopis, IK1 HE BKIOUSHI B MOJIETh, BKITHOYAIOTH
CTOXAaCTUYHY 3MIHHY.

Cropuropanunii koeiuient aerepminanii (ado HopMoOBaHHI)
BUKOPUCTOBYIOTE JUISl OIIIHKH PeallbHOT TICHOTH 3B’ A3KIB MK PE3yilb-
TaTUBHOIO 1 (PAKTOPHOIO O3HAKAMHM, JIJIsl ITOPIBHIHHSI MOJCHI 3 P13HOIO
KUTBKICTIO MapaMeTpiB (X, TPH IIbOMY PSJT CITOCTEPEKEHHS MOBUHEH
OyTH ofHAKOBU). 3BEPTAOTh YBAry Ha OJIM3LKICTE CKOPUTOBAHOTO 1
3BUYAHHOro KoediuieHTIB aerepMiHanii. SKIIo Ui NOKa3HMKU MAaOTh
BHUCOKI 3HAUCHHS 1 HECYTTEBO BUPIZHAIOTHCA, MOJCIIL BBAKAETHCS rap-
noro R* <R*:

—(-r) =L
n—m—1
A€ 11— KUIBKICTh CIIOCTEePEKEHD, M— KUIBKICTH (PAKTOPIRB (X).

CrangapTHa moxuéka (S ~9:) — e OUiHKA CePEAHbOTO KBaapa-
TUYHOIO BiAXUNEHHS KoedilieHTa perpecii Bijg HOro iICTUHHOrO 3Ha-
yeHHsi. Koedinient Oyae 3HAYUMMUM, SAKIIO € JOCTAaTHSA HMOBIPHICTD,
10 WOro iCTUHHE 3HAUCHHS BIJIPI3HAETHLCA BI HYJIS (Tadn. 6.6). Konu
XapakTepU3yIOTh PI3HI MOJIEIN 3 BUCOKUM 3HAUCHHAM KoeillieHTa ae-
TepMIHALIT (1O MAKOTh PI3HY KUILKICTL (PAKTOPIB, KIBKICTH CIIOCTEpPE-
XeHb (1) OHAKOBA) O0UPAKOTh AJ1s1 IPOrHO3Y Ty, B SKIA CTAHJAPTHA

MOXHUOKA MEHILA:
S=o, a/ize‘ ~142.821.
n—m—1

Tabmius 6.6
HNucnepceiiinnii anamiz ANOVA?
CyMma kBaapatip| cr1. | CepenHii 3HAYHMICTE
Monenn AR CB. |kBajapatr MS§ F F
L popec 4822363656 | 2 |2411181,828( 118208 | 000"
3aTUIITOK 265170,235 13 | 20397,710
I3 g’ (n-k) S = O'i
Y CROTO 15
- 5087533,891 (n-1)

a. 3anekHa 3MIHHA: 00car peanizoBaHol NpoMUCcIoBol mpoaykuil, mapa rpd (Y).
b. [IpcauxTopu: (KOHCTaHTa), 0OCAT OIICpallii BAJIOTHOTO PHHKY, MJIpA I'pH (X3),
AaKTHRY KOMCpILIHHNX OaHKIB, MiIpa IpH (X1).
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MSE — cepenniii kBaapaT BUIXWICHB BIJHOCHO perpecii
(S* =) — nae ONIHKY 3aIUIIKOBOT UCTEPCii BITHOCHO perpeci, sika
0azyeTbest Ha n — k CTYIIEHIB ¢BOOOIU. Y MOJIETI 3 KpaluM Mmiadupan-
M S = O'f Mae MeHII 3HaYeHHs. MSR — cepenHsa cyMa KBaJparTiB

BIIXHJICHHSI, 110 00YMOBJICHA PETrPeciero.

Cyma KBaJIpaTiB BIIXWICHD:
R 2

RSS=S8S, =3(,-7) .

i-1
2

ESS =SS = Z g = Z (r.-»),
i=1

i=l

18S =8S8,,,.,=55 ., + 5SS

WAL e (8]

Perpecis Oynae 3HAUMMOO, AKIIO CyMa KBaJpaTiB BIJIXWICHB
perpecti BITHOCHO CEepeaHbOro Oyne OUTBIIO TOPIBHSIHO 3 CYMOIO
KBaJIpaTiB BIAXUJCHE 3aJTUIIKIB, TOOTO

RSS > ESS,

4 822 363,656 > 265 170,235.
Perpeciitna Mojiens 3HaunMa (Tadmn. 6.7).

Tabmus 6.7
KoedimienTu®
HecranmapTusosaii CTanzapti- 95,0 % Hopipunii CT‘.&TI’ICTI’IK? .
koehilienTn SOBAIIH Koe- 3uauu- | iTepbalaa B KOALIEApHOeTL
Moicirb ' (hiTlieTITH T icTh T
B CTrannaptiia Bera ’ Huxna | Bepxusg |Jomyex| VIF
TOXHGKA MEHD MEHD
| {(KomeTanra) 112,842 70,284 1,606 | ,132 | -38,998 | 264,681
IAKTHBH KOMEp-
mifinux  Gaukis,| 999 JR6 796 11,587 | 000 812 1,185 | 0,850 (1,176
nurpa Tpir (X1)
OGear omepariii
ﬂiﬂmﬂiﬁ pf;; 156 032 332 | 4833 | 000 | 086 | 225 | 0850 [1,176
(X3)

Po3paxoBaHe 3HaueHHs f-ctaTucTUKK CTbIOAEHTA NA€ MOKIH-
BICTb OLIIHUTH mapaMeTpu monesi. BoHa nopiBHIOE 3Ha4YeHHs KoediL-
€HTA 3 HOro CTaHJAPTHO IOXUOKOO:

;o B _rin—k
; _S,j;_ - _ 2 ’

TTopsa/10k NIepeBIPKU 3HATUMOCTI KOe(III€HTA 32 {-CTaTUCTHKOTO:

206



1. OOupaemMo pisern 3HauUMOCTI & (1 % abo 5 %).

2. Po3paxoByeMo KinbKiCTh CTyneHiB coGoau (# —£).

3. 3a tabnunecio po3noainy CThIOJASHTA BUSHAYAEMO KPUTHYHE
SHAUEHHS ¢t M a, n — k, ie k = m + 1 (nojgatok A).

4. Sxuio po3paxoBaHe 3HAYCHHA [-CTATUCTHUKH 3a MOAYJIEM (34
abCoOJTIOTHOO BETMIHUHOK ) OUIBIIE TAOJIMYHOTO 3HAUCHHS, TO PO3PaX0-
BaHI KOE(ILIEHTU PIBHAHHS € ICTOTHUMHM AJA OOpaHOro pIBHA 3HAYM-
MOCT1 & ¢ 1 pIBHAHHA MOXKHA BUKOPHCTOBYBATU JUISL MMPOTHO3Y. B 1H-
IIIOMY BUIIAJIKY KOC(ITIEHTH HEICTOTHI.

tra67(0,05; 16-2—-1=13)=2,16.

to = 11,587 > ti.6, = 2,16 p; =0,00 <0,05

t; = 4,833 >t = 2,16 p2=0,00<0,05
{-CTaTUCTUKA pO3paxoBaHa 3HAYHO OUIbIIA 3a KPUTUYHE TaOIMUHE
3HAUCHHS 33 BCIMA MapaMeTpaMi, MOJCThL aJcKBaTHA. Jng meperipku
aJICKBATHOCTI TIapaMETPIB MOMHA 3aCTOCOBYBATH 3HAUUMICTH OI[IHOK
t-ctatuctuku CThroacHTa. [IOPIBHIOKOYH p-3HAUYEHHSA 3 PIBHEM 3HAUYy-
nrocti ¢ = 0,05, MaeMo: AKIO p-3HAYEHHS OUIbIIe 200 TOPIRHIOE d, TO
Koe(IIIEHT PIBHAHHA perpecil He3HauyIi, 1 HaBIaku. Y HaIIoMy BH-
najxy z-ctatucTuka CTHIOJIEHTA 3HATMMAa, MOJICIb a/IeKBaTHa.,

ITopsmok IepeBIpKH 3HATAMOCTI KoeillieHTa 3a f-CTaTHCTHUKOIO;
F:f:Rg(n—k): RSS :MSR_

1-R ESS/n—k) MSE

1. Obupaemo piBens 3HauUMOCTI @ (1 260 5 %).

2. Po3paxoByeMO KUIBKICTB CTYTICHIB CBOOONH: /1 = m 1 f> = n —k.

3. 3a Tabnuuewo posnoainy diliepa BU3HAYAEMO KPUTHYHE 3HA-
ueHHs F ana a, fi=mifr=n—k.

4. Skuio po3paxoBaHe 3HAYCHHA F-CTAaTUCTUKU 332 MOAYJIEM (3a
a0COIIOTHOIO BETUUNHOIO) OLIbINE TAOIUYHOTO 3Ha4YeHHS (J1o1aTok 1),

TO PO3paxoBaHl KOeMIIIEHTH PIBHAHHA € ICTOTHHUMH IS 0OpaHOTO
PIBHS 3HAYUMOCTI ¢ 1 PIBHAHHS MOKHA BHUKOPHUCTOBYBATH JUIS TPOT-
HO3y. B iHmIOMY BUNaaky KoediuieHTH HEICTOTHI,
Fr6,(0,05f; =2; f,=16—2—-1=13) = 3,81.
PospaxoBane 3uauenust 118,208 (p-3nauennsn = 0,000), wo Oi-
JBIIC 38 KPUTHYHC 3HAYCHHSA, MO/JICTE aJCKBaTHA.
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CranjgapTHa noxundka napamMerpiB MoJeni BKazye, Ha CKUTbKU

OyayThb BapitoBaTH KOCPIUIEHTH Big BUOIPKH 10 BUOIPKM.
YuM MeHIIIe JOBIPYIl IHTePBAIU, THM MOACIEL OUIBII perpe3cHTa-

THBHA.

Bincrans Kyka Bu3Hauae cuiTy BINIMBY BUKUY Ha piBHAX (N Bij
0 1o 1), 9K1110 HeMae BIUTMBOBUX BHUKHAIB, MOJIENTb TapHa. Po3paxoraHi
3HaueHHSA BiAcTaHi Kyka xonmmsaroThes Bijg 0 (min) g0 0,512 (max), mo
BKA3y€ HA BIACYTHICTb BIVIMBOBHUX BUKUIIB (Ta01. 6.8).

Tabmumg 6.8
CraTucTnka 3ajauukiB?
Cepen-
Makcu- HBOKB,
MiHiMyM MyM  |CepeaneBiaxuiieHHs
[lporsososane M4 o5 115017159 26490937,0963  567.00168 16
HCHH3
(CTaHIapTHE TPOTHOSOY 35 5 155l (000 1,000 16
IBAHC 3HAYCHHA
CTanpapTHa  TIOXUOKa
[IPOrHO30BAHOIO  3HA- 38,438 142,286 57,077 24,587 16
UCHHSA
(CKOperoBase MpOrHO-Y y2¢ 304119393 45411044 4897 592.44419 16
BOBAHC 3HAUCHHS
Bammrox —204,26184/363,78345 00000 132,95870 16
E;?{“”am“““ I 14300 2,547 0,000 0,931 16
Biucrans  Maxaiouo- 0,149 13,951 1,875 3,298 16
orca
Bincrans Kyka 0,000 0,512 00,079 0,158 16
SHAEHAA NEHTPOBANO! 0,010 0930 0,125 0,220 16
DATAHCUPOBKHI

a. 3anexHa 3miHHA: o0car peanizoBanol npoMucaoBol npoaykiil, mapa rpH (Y).

binem oBHY 1H(QOpPMALIIO PO PO3NOALT y MOJAEIN Ja€ rpagik
HOPMAJIBHOTO PO3MOALTY CTAHAAPTU30BAHUX 3AJIMLLKIB JIHIHHOT perpe-
Cii. 3aJMIIKYU PO3IIOAUIEH] Ha NpAMIiH, 1110 BKa3y€ HA HOPMaJIbHUK PO3-

IO 1J1.
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HopmanbHbIH P-P rpadgpuk perpeccd CTaHAAPTHM3IOBAHHbLIA OCTATOK

JaBUCHMMAaRA NepeMeHHAA: O6CAr peanisoBaHol NPOMMUCACBOT NPOAYKLUIT , MAPpA.
rpH.(Y)

1,0

0.8

0.4

GIIHAJEIHH HaKon. EBPORTHOCTE

o

(o]

-

T
0,z

T
o4

T
[ W]

T
0,5

HaGnwaeHHaA HaKoN. BEpOoATHOCTD

Puc. 6.15. I'paix HOPpMANBLHOTO PO3NOALLY CTAHAAPTU3OBA-
HHX 3AJJHIIKIB MoaeIi

dEan Mpaera Bug DawHels MpecipazoeaHne Aramna  TpAMON MEDKeTHMT Mpadrka Cepenc Ommo
FHE M == B H %
[21-PRE_1
! Rik | PP AKB | OVR PRE 1 | RES 1 ZRE 1 €COO_1  LMCI 1 LMECt 1

| 1 | 2001 210,84 7027 4348 18511499 2572501 18012 00362 43 94627  326.28372
I 2 | 2002 23963 12643 2044 241 2841 11.66421 0g1e0 00062 108.26110 374,307
I 3 | 2003 289.12 120899 3291 238 78981 6033018 36240 01180 105,02329 372 55633
| 4 | 2004 40076 19696 3501 31497638 8678462  GOOGE 02697 192 06350 437.89726
| 5 | 2005 46856 31697 4090 43575184 32 80816 27972 00276 328 41656 543 08711
| 8 | 2006 55173 66113 5572 68189214 -130.16214 -91137 02472 59672401  767.06027
i i | 2007| 717.0B 59940 8224 72423637 -7.15637 -05011 ,00007 64119576 BO7.27598
! B | 2008 917.04 925,09 9931 105314683 -136,10683 -95299 03183 96185942 114443424
| 8 | 2009| B06.85 ©80.30!121.13 10710.81184 -204 26784 -1.43020 06405 923.77103 1097.85266
[ 10 | 2070 104311 942,09 20141 108500708 4189708 -29335 00291 99510567 1174.90848
| 11 | 2071 1305.31 105428 298,02 1212.07535 93.23465 65281 01818 1113.06202 431108867
[ 12 | 2012 1367.93 112719 37016 1296.10%62 7162038 ED267 01285 118991574 1402 30343
[ 13 | 2013 132241 1278.10 636,34 1488.53388 -166.12388 -1,16317 09846 1366.80751 1610,26025
| 14 | 2074 1420.84 131685 16580 1453.72925 -24.88925 - 17427 00321 131509017 1592 36833
| 15 | 2015 177660 1254.39/303.79 1412816556 363.78344 254714 51156 1287.50547 1538.12765

16 | 2016/ 2158.03 125630 5090.3 215926467 -1.23487 -00865 44385 1851 07360 2466 65613

Puc. 6.16. PesyabTaT MOIEJIOBAHHA V BKJIAAUI «/laHHBIE»

PRE 1 (Unstandardized Predicted Value) — npornosunuii ¥

RES_1(Unstandardized Residual) — pisuuns mixx Y-¥
ZRE 1 (Standardized Residual) — crannaptaa noxubka
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COO _1(Cook’s Distance) — Binctanb Kyka

LMCI 1 (95 % L CI for PP mean) — HUKHIH 1OBipUYKH IHTEpBal

UMCI 1 (95 % U CI for PP mean) — BepxHiil 10BipuHii 1HTEP-
BaJ.

8. Bepudikania Mmoaeni — 3icTaBIIeHHS pealbHUX 1 PO3pPaxyHKO-
BUX JIAHUX, TTEPEeBIPKA aA€KBATHOCTI MO, OLIHKA TOYHOCTI Ta CTiH-
KOCT! OTPUMaHUX PIBHSAHB 3B 3Ky, MOOY0BA IPOTHO3IB Ta CIICHAPITB
PO3BUTKY.

3aCcTOCOBYEMO BHUMNAIKOBHH BIJIOIp CHOCTEPEKEHb y CIIBBIAHO-
nrerHl 70 % 1 30 %: Jaunbie» — «Or1obpath HabawaeHus» — «Cay-
yaiiHas noaBbIGopkay». [loctaputu MITKY «IIpumMepHo 70 % 0T BCex
HADJTIOeHUTD.

TloOyayBaTn fekifibka pasiB Ui KOXXHOTO BUMAAKY JIHIHHY
perpeciro: BUKOHATH MoOyI0BY MOAeHl: «AHaAH3» — «Perpecus» —
«Jluneiinasy. [lopiBHATH pe3yJbTaTH, AKIIO MOKa3HUKU CYTTEBO HE
3MIHIOIOTh, MOJIEIb CTilika (Tabm. 6.9—-6.11).

_ BelGpars

! & PIkIRIK] ©) Bee HaGmogeHnA
‘gf"" OB cAr peanizoBaHo

&2 AKTMEM KOMEDLUIAHN.

& 3araneHwi oficar o

&% Jaranenil obcar o B Cnyyandan nogesfopra

) ECnu BEINONHEHD YCIOEME

&> NMpudnnautencHo 7 | Nopaufiopka MpuGnuantensHo 70 % HatnooeHwR

) BpemeHHOn OWEN330H UMW OMaN330H HA0NIKAEHWNA

0 AP AARRAARATR AR RTOVC I AERA RSN
',"_J Crobpars Habmogequn: Cayyaidan nojEsiBopea x

Ofnem sGopim
@ [lpuMepHol [0 | 9 or acex naBnoaemi

-3 TouHo HalmoOeHnA na NepekLx HabnogeHuR

Inpugunmmlll Otmena ‘ Cnpasxa

CoOCToAHN e DUNLTDOEATE HAGMKOSHUA NO IHIUeHUAM filter_3

L_ox )l gersea [ gopoc || ommena || copasa,

Puc. 6.17. Bunaakosa BuOipKka cnocrepekeHb
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PesyabTaTh perpeciiinoi monesti®

Tabnuus 6.9

R-kBaa-| Ckoperosannii| CranaaptHa Hapoun-
Moaeap R par R-kBajgpar |[moxXHOKa olliHKH| VYOTCOH
1 0,9714 0,943 0,931 163,49961 2,396

a. IIpenuktopu: (Kouctaura), o0car onepaliii BaloTIIOr0 PUHKY, MIP/ [PII
(X3), akTHBH KOMCPIIHHHX OaHKIB, MJIpJ I'pH (X1);
b. 3amcikHa 3MiIHHA: 0OCAT pcajli3oBaHOl IPOMHCIOROT IPOAVKII, MIPH

rpr (Y)
Tabmuug 6.10
ANOVA®
Cyma Cepenniii

Moeib KBaAparis CT.CB. KBa;1paT F 3HAYUMICTD
I Pcrpecist 4009702,386 2 2004851,193 74,998 0,0005

S3ATHILOK 240589116 9 26732124

Beroro 4250291,502 11

a. 3aexHa 3MIHHA: 00CAT peall30BaHOl MPOMUCIOBOL NPOAYKLIL, MapA IpH(Y )
b. IIpcauxropu: (koHCcTanra), o0CsI 0lLICpaLii BAIKOTHOIO PUHKY, MiIpi I'pH (X3),
aKTruBKU KOMCpPLiiHMX OaHKiB, Mmupi rpu (X1)

Tadnuus 6.11

Koediniearn®
HecTannapruso-| CtangapTu- 95,0 % Hdomip- | CraTHc-
BaHi Koeinue- | 30BaHi Koe- quii iHTepBan | THKa KoJi-
HTH dimienT ansa B HEeAPHOCTI
Cranga-
PTHa 1O~ 3naun Huknus| Bepxua | o-
Moaeqan B XHOKa bera T |-MicTh| Meska | mexa | myck | VIF
1 [(KoncranTa)|113,976| 93,521 1,219 ,254 |-97,582] 325,534
AKTHRH KO
MCPLIIHNX
DaHKIB, 1,018 ,116 771 8,763 ,000 | ,755 1,281 | ,812 |1,231
MIIDiL LI
(X1)
O6car  ome-
pauiid BanOT
1010 puuky, ,150 038 344 3,911 ,004 | ,063 236 812 11,231
MIPST  TPH]
(X3)

. 3anexxHa 3MiHHa: obcar peanizoBaHoi IpoMucaoBoi npoaykuii, mapa rpd (Y)
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Bucrnosox: Monens ¢Tifika, AKICTh MOJIEII He TOTIPIIUIACS, VCI
AKICHI XapaKTepUCTHKM BKA3YIOTh HA aACKBATHICTb PErpeciiiHoi Mo-
Jeni. 3MIHUBCS JHINE pospaxoBaHui xoedimieHt lapbiHa-YoTcoHa:
1,539<2,396<(4-1,539)=2,461, npu mbOMY BIH 3HOBY K TaKW BKa3ye Ha
BIICYTHICTh aBTOKOPEIAIii. ¥ MoJIell BIACYTHSI MYIBTUKOIIHEAPHICTS.

IHepeniik nUTAHb IJ18 CAMOKOHTPOJIIO

1. ITosicHITE, YUM BLAPI3HAETHCA TAPHA perpecis Bl MHOKKUHHOI.
2. OxapakTepu3yiTe BUIU 3MIHHUX BEIUYUH Y perpeciiiHux Mo-

3. TToACHITE, YAM BIAPIZHAECTRECS KOSPIIEHT ASTEPMIHAIIIT | KOope-
4. OxapakTepu3ylTe OCHOBHI €Tamnu MoOyI0BU perpeciiiHol Mo-

5. Ha3BiTh kpuTepil aICKBATHOCTI PETPECIHOT MOJICI.
6. TTosACHICTE CYTHICTE MYJBTHKOJIHEAPHOCTI Ta UIISXH 11 yCy-

7. llosAcHITh, UMM Hebe3neuHa aBTOKOPEALiA 1 K 11 BUMIPSTH.

8. I[IpoBeniTs aHai3 rpadiKiB 3AIHIIKIB perpeciiHOl MO,

9. IloscHITh CYyTHICTE aucnepciiinoro anamsy ANOVA.

10. Matpuus napHux KoehImieHTIB KOPENSIil, SKUi MPUHITUTT Ti
noOya0BM 1 3aCTOCYBAHHS.

11. HoBeniTe AoUlnbHICTE NOOYA0BHU rpadika HOPMAJILHOTO po3-
0Oy B perpeciiHoMy aHani3l.

12. Ha3BiTh NMOKAa3HUKH, SIKI XapPaKTEPU3YHOTh SKICHY CTOPOHY
perpeciiinoi MoJieni.

13. OxapakTepuszyiTe CYTHICTD TETEPOCKEAACTUUHOCTIL, MTOSCHITH
il BIUIMB Ha PETPECIHHY MOIEIb,

14. TlosicHITb CyTHICTb AnCnepCciiHHO-1HpAsAUIHHOTrO pakTopa, Ans
4Oro MOro 3aCTOCOBYHOTh Y PErPECIMHUX MOJIEIISIX.

15. [1osICHIT, ¥ YOMY CYTHICTb aBTOKOPEALIT 1 AKI 11 HACTIAKH
TIISE MOJIEN.
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TecTH

1. Oaniero 3 yMOB 0OYA0BH OararoakToOpHOT MOJIETI € JOCTATHSA
KUIBKICTD OJUHHIIb ¥ CYKYITHOCTI:

a) SIK MIHIMYM, y 8 pa3iB Oulbllle, Hi’K KUIBKICTh (PaKTOPIB;

0) 10;

B) 3;

I') IpaBUJbHA BiANOBIAb BIACYTHS.

2. dAxmo MiK aBoMa abo Oinbiie ¢akTopamMu MOJEIl 1CHYE
MYJIBTUKOQIIHEAPHICTE, TO BAPTO:

a) IrHOpYyBaTH e (PaKT;

0) po3pyxysatu kputepiit HapOina-YoTcoHa;

B) BUJIYYMUTH OJIMH 13 (PAKTOPIB;

I')} IpaBHILHA BIIORI b BIACYTHS.

3. 3MIHHICTE AUCTIEPCIT BUTBHOTO WiIeHa — I1e;
a) MYJBTHKOIIHCAPHICTB;

0) aBTOoKOpENALis;

B} Ie€TepOCKEAaCTHUHICT;

I} IpaBHIbHA BIATIOBIAL BIACYTHS.

4. JTiniitHa 3aJIeKHICTL WIEHA PAY CIIOCTEPEKECHHS B1JI MUHYJINX
3HAYECHDb — LIE:

a) MYJIbTMKOJIIHEAPHICTB;

0) aBTOKOpEIALLS;

B} Ie€TepPOCKEAACTHUHICTS;

I} TOMOCKEAACTHUHICTE.

5. 3icTaBJIeHHs pealbHUX | pO3PaXyHKOBHX JaHHWX, OLIHKA TO-
HOCTI Ta CTIHKOCTI, MOOY/10BA NPOrHO3IB Ta CUEHAPITB PO3BUTKY BM3Ha-
YAETHCS HA €Talll PerpeciiHOro aHaIizy:

a) npobieMHOMY;

0) inmeHTH]IKAIIHHOMY;

B} BepudikalliiiHOMY;

r} dhopMmamzaiiiinomy.
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6. Kpurepiti dimmepa BU3HAYAETHCA JUI BU3HAUCHHS
a) MYJbTHKOJIIHEAPHOCTI,

6) aBTOKOPEJIAIIIL;

B) aJICKBAaTHOCTI MO,

T) TeTepOCKeAaCTHIHOCTI.

7. Sxmo po3paxosanuit kputepiit Japbina-Yotcona norparisie

B IHTepBal [4- du; 4-di], TO aBTOKOpENALis:

a) BIACYTHA,

0) 30Ha HEBU3HAUYEHOCT];

B) IPUCYTHS,

I) MOKHa BH3HAYUTH HAOIKEHO,

8. dopmynroBaHHs Ta GopMaizauia 6a3u MoJenl Woa0 J0CTaT-

HBOI KUILKOCT1 OJIMHUIIG ¥ CYKYIIHOCTI BUSHAYAETHCS Ha €Talll perpe-

CIIHOTO MOJIEIIOBAHHS:

a) ineHTUdIKaIIiHOMY;
0) inpopmauiiHomy;
B) NMapaMeTpUUHHOMY;
I) MOCTAHOB YOMY.

9. Sxmo pozpaxoBanuit kputepiit Jlapbina-YoTtcoHa morparise

B 1HTEpBA [du; 4- du], TO aBTOKOpEIALIS;
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a) BIACYTHA;

©) 30Ha HEBU3HAYCHOCTI;

B) IIPUCYTHS;

I') MOKHA BU3HAYHUTH HAOJIKEHO.

10. Kpmepiﬁ Jap0iHa-YoTCOHA MICTHTLCA Y MEXKAX:
a) [-1;1];

)
)
)

)]

]
IE
I.

-1

[0;
[0;
[0;

s

-
l\.)-llr-—l



11. KoediienT geTepMiHaIii MICTUTECA Y MEXKaX:

a) [-1;1];

6) [0, 1];
B) [0;4];
ry [0:2].

12. Ha axomy eTtar MOACTIOBAHHS 3HAXOAATh PIBHSIHHS perpecii;
a) mapaMeTpUYHOMY;

0) KopendiiiHOMY;

B} BepudiKaliiiHoMYy;

I} 1JCHTH(IKAIIHHOMY,

13. Jliniifina 3aJIe)KHICTE MIXK HE3aJIC)KHUMU 3MIHHUMHU — TI€:
a) MYJbTHKOJIIHEAPHICTD,

0) aBTOKOPENAIIS;

B} TeTePOCKEJTaCTUUHICTD;

I} TOMOCKENACTHYHICTE.

14. HasiBHICTb reTePOCKENaCTUYHOCTI B MOAES/I MOXKHA 3HANTH,
IpOaHali3yBaBLIM:

a) rpadik oiadopy;

0) rpadiku 3aTUIIKIB MOJEI;

B) Trpadik HOPMAITBEHOTO PO3IIOILTY;

ry mnpaBwibHA BIAMOBiAb BIACYTHS.

15. Axmo pospaxoBanuii xputepiit JdapOina-YorcoHa noTparn-
ase B iHTepBan [di; dy], To aBTOKOpENALIIA:

a) BIJCYTHS;

0) 30Ha HCBM3HAYCHOCTI;

B) TPUCYTHS;

r} MOXHA BU3HAYUTH HAOIMIKEHO.

16. Ha ckinpku BiACOTKIB 00paHi PaKTOPU XaPAKTEPUIYIOTh
MOJIRTIb, SKIIO Koe(IIieHT aeTepMiHaliii gopisHioe 0,68:
a) 32 %;
0) 68 %;
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B) 0,68 %:
r) 0,32 %.

17. Koediment aerepminaiii 0,95 — 11e o3Haygae:
a) dakTopHa 3MiHHA Ha 95 % 3anekuTh Bijl pe3yabTaTUBHOI i Ha

5 % BT IHITUX BEJTUYVH, HE BPAXOBAHUX Y MOJIEL;

0) pe3ysBTaTUBHA 3MIHHA Ha 95 % 3an¢KNUTh BT GAKTOPHUX 1

Ha 5 % BiA IHIIMX BEIWYMH, HE BPAXOBAHUX Y MOJEI;

B) TICHUH MpsAMUI TIHIMHUN 3B’ A30K;
T) TICHUH obepHEHUI JIHIHHUHN 3B’ SI30K.

18. Cryneni BUTbHOCTI kpuTepito Mimiepa a1 mepeBipku piBHS

3HAYYIIOCTI MapaMeTpiB MOJENI, sKka JOCTIKYEThCA 3a JaHUMHU 26
CIOCTEPEKEHD 1 3-X GaKTOPIB, AOPIBHIOKTD:

a) 261 3;
6) 221 3;
B) 291 3;
r)22i4.

19. Skwo po3paxoBanuii kputepiil Japbina-YoTrcoHa noTparisie

B iHTEpBai [0; dl], To aBTOKOpEIALIiS:

a) BIACYTHA,

0) 30HA HCBU3HAYCHOCTI;

B) NPUCYTHS;

r) MO»HA BU3HAYUTH HABIHKEHO,

20. MybTHKOJIIHEAPHICTE — LIE!

a) 3MIHHICTH JUCIIEPCii BUIBHOTO YlICHA;

0) miHIlHA 3aT€KHICTh MK HE3QJICKHUMY 3MIHHUMY;
B) HENIHIMHA 32JICKHICTD MIX HE3AICHKHUMH 3MIHHUMH;
r) JiHIMHA 3a0€XKHICTh MK 3aN€KHUMA 3MIHHUMM,

21. Ha axomy ertami perpeciiiHoro aHaiaily BU3HAYa€ThCs CTPYK-

Typa, (popma Ta MUIBHICTD 3B’ A3KIB:
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a) mapaMeTpUIHOMY;
0) KopendmiiiHoMy;



B} BepudikalliiiHOMY;
r) npodiIeMHOMY.

22. O6UUCICHHS TOCTOBIPHOCTI OIIIHOK MapaMeTpiB, IO BXOISTh
y MOJIeNb, BU3HAYAETLCA Ha €Tall perpeciifHoro aHamsy:

a) 1IeHTU]IKAIIHTHOMY;

0) KopensuiitHomy;

B) BepuiKalliHHOMY;

I} MapaMeTpUIHOMY.

23. ko po3paxoBanuii kpurepiii Jlapdina-Y oTcona noTparise
B IHTEpBaN [4—d,;4], TO aBTOKOpETAIIs:

a) BIJICYTHS,

0) 30Ha HEBU3HAYCHOCTI,

B} INPUCYTHS;

I} MOKHA BU3HAYUTH HAOJIMKEHO.

24, TIpuiHATTA rinoTe3n B3a€EMO3B 3Ky, BUOIP 3aranbHOro BUAY
MOAENI, cneuudikauis 38’ 13KIB Y PIBHSHHSX!

a) (opmanizaLiiHOMY;

0) MOCTaHOBYOMY;

B) MapaMeTpu4HOMY;

T} KOPEISIIHHOMY,

25. O3Haka, saka xapaxtepusye Hacniaok aii gakropa abo dakTo-
PIB, 3aJI€3KHA 3MIHHA — 1I¢ 3MIHHI:

a) €K30I'CHHI;

0) eHJIoreHHI;

B} (ikTUBHA;

T} JIAT€HTHI,

26. O3Haka, IKa XapakTePU3ye IIPUUUHH Ta YMOBH, SIKI HCOOX1/1H1
77151 BAHUKHEHHS IEBHOTO HACII/IKY, 11O HE nepedyBae Iij] HOro BILJIN-
BOM — I[€ 3MIHHI:
a) €K30T¢HHI;
0) eHJIOTeHHI;
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B) JIATEHTHI,
r) (QIKTUBHI.

277. EKOHOMIYHI BEJIUYMHH, AK1 HE BXOSTh Y PIBHAHHA perpecii-
HUX MOJEJEH, ajle BIDIMBAIOTEH Ha 3aJIe’KH1 3MIHH1 — IIe 3MIHHI:

a) (pIKTHEHI;

©) Hariepe]l BU3HAYCHI;

B) Jarosi;

I') JIATCHTHI.

28. Kareropiiiai 3MiHHI, SIKI MAOTh SKICHI XapaKTEPUCTHUKH, ITi
3MiIHHI O1HAPHOTO TUTY — 11€ 3MIHHI!

a) Harepe] BU3HAYCHI,

0) J1aromsi;

B) JIATCHTHI;

r) (PIKTUBHI.

29. 3mMiHHy, 3HAYEHHA SIKOT BIACTAE HA OAMH abo AeKinbKa nepio-
AIB, — L€ 3MIHHI;

a) Jarosi;

0) (IKTHBHI;

B) JIATEHTHI;

T) €K30TCHHI.

ExonomiuHa iHTEpHpeTanisa perpeciiHoro aHamisy

Ilpuknaa. 1. 3a1HCHUTH CTATUCTUYHY OLIHKY IUHAMIKHA PO3BUT-
Ky OyA1BENbHOI ranysl YKpaidu, IpOBECTH PErPECIMHUM aHAII3 Ta 31H-
CHHUTH AKICHUN TTPOTHO3.

AHamni3 JUHAMIKA BBEICHHS B €KCIUTYaTallil) 3aralbHOl THTOMI
Oynisens 3a niepiox i 2000 10 2016 pp. (puc. 1) Bkasye Ha iICHYBaHHS
ABOX MEPIOAIB, YIPOJOBXK SKUX rajly3b PO3BHBAJIACH MO-PI3ZHOMY.

Ilepumii nepion — ue nepioa 3 2000 go 2008 pp., sSkuil MOKHA
OXapaKkTEepPU3yBaTH CTaOIILHUM 3POCTAHHSM ray3i, Ha 10 BKa3ye Ju-
HaMiKa ii OCHOBHHMX MOKa3HUKIB (puc. 1 1 puc. 2).
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Puc. 1. /IlnHamika BBeJeHHS B eKCIIyaTanilo 3arajbHoi
IJIONINi, THC. M>
Hocepeito; 1oByI0BaHO aBTOPAMH 33 AaHHMH
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Qbcar
160 000,0 "‘ BMKOHEHMX
F) DyaiBebHMX
140 000,0 ] PRGN "y pOBIT, MAH rpH
120 0040.0 ——
00 000 0 peanizoBaHol
o ' ByaisenbHoi
20 000 0 npoayHLui,
MIH. TRH,

Bl GO0 0O .
asae QCHOBHI

3acobm
OyaiBHWUTBA
{Ha KiHeyb
POKY), MAH.
rpH 3

40 000, 0

20002001200220032004200520062007200820052010201120122013201420152016

Puc. 2. JInHaMika 0CHOBHMX MOKA3HHKIB 0y iBeJbHOI raysi
Jocepeno: 106y 10BaHO aBTOPaMu 3a NaHuMu®,

Hespaxkarouu Ha Te, 1O TEMNU IXHbOIO 3pOCTaHHs HE Oynu cTa-
JAMH, CIIOCTEPIrAIOCh NAAIHHA 0OCATY Peali30BaHo1 Oy/11BEIbHOI IPO-
aykuii 2005 poky il o0cary BUKoHaHUX OyaipenbHux podit 2002, 2004
POKiB (pHc. 3), MpoTe 1XHI 3HAUCSHHS MEPECRUIITYBAIN OJUHHUITIO.

T e e s y .
O¢imiiauit caiit HcpkapHoi ciay:kOn cratucTuku Ykpainu. URL : http://
www.ukrstat.gov.ua.

8

Tam camo.
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Puc. 3. lunamika TeMiB 3pOCTAHHA OCHOBHUX NMOKA3HHKIB
OyaiBeJabHOI raaysi
Hocepeno: TOOYI0BAHO aBTOPAMH 34 JTAHAMH®,

Tax, nyig 3aranbpHOT WO BBEACHOI B €KCIUIYaTAIliio IeH TTOKa3HUK
y cepeanpoMy cTanoBuB 1,08 & 0,06, a cepenntiit piunuii npupict — 652,67
+ 142,82 Tnc. KB METPIB; A5 OCHOBHUX 3ac001B OyaiBuuurea— 1,17+ 0,11,
cependiid piunui npupict — 4104,78 + 1787,11 MiH rpH; 1S KUIBKOCTI
OyniBenbHUX mianpuemcTs — 1,09 + 0,04 1 2731,38 + 432,69, nna obeary
BUKOHAHUX OyiBeIbHUX po0IT— 1,24 £0,1616223,31 £2257,25 M TpH;
it obcATy peanmizoBaHol OyaiBenbHO! mpoxykmii — 1,34 + 0,15 1
14387,78 + 4170,07 mmn rpH BianosiaHo (tadmn. 1), Ilicns 2009 poky, B
SIKOMY BIAOYIOCS PI3KE NMAAIHHS YCIX MOKA3HUKIB, KPIM OCHOBHHUX 3ac001B
BUPOOHUIITBE, PO3NOYABCS APYrUil Neplol, SKUH MOXKHA OXapaKTepHU3Y-
BaTH SIK NEP10J1 3POCTAHHA 1 BIHOBJICHHS OCHOBHHX MOKA3HUKIB OyaiBe-
JHHOT Tally3l, MpoTe BiH OyB HecTaOUIbHUM. Xoua cepefHl TeMIIH 3poc-
TaHHA (KPIM KUTBKOCT! OVAIBEILHUX MIANPUEMCTR) MEPEBULITYBUTA OJIH-
HUITIO, TIPOTE B TICBHI POKH iX 3HAUEHHSA OyN0 MEHIIIe oauHuIl (Tadm. 1),
VY ueit nepioa TakoX 3MEHILMANCS CEPEAHI MTPUPOCTH 3a PIK MOPIBHAHO
3 nonepeaHiM nepioaoM. Kunbkicts 6y/1iBeIbHUX NIANPUEMCTB B3araji
OposBUJIA TEHJACHINIO A0 iX 3MeHIIeHHA. [IpoTe auHaMika poO3BUTKY

gTaM Ccamo.
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OymiBenbHOI Tany3i ynpoaosxk 2010-2016 pokis He Oy/e BUTIISIN OTITU-
MICTMYHO, SKILO BpaxyBaTu 3pocraHHa Kypey nonapa CLLA i 3Bectu 00-
CAT BUKOHAHUX Oy IIBEJILHUX poOIT, 06CAT peanizoBaHol IPOAYKIIIT 1 OCHO-
BHI 3ac00H OYIIBHUNTBA JIO ITi€T TPOIIOBOT OJTUHHUIIL.
Ta6muns |
CepeaHi npupocTH Ta CEPeaH] TEMNH 3POCTAHHA OCHOBHUX
MOKA3HUKIB OyaiBeabHol raaysi B nepioa 3 2000 xo 2016 poxku

2000—-2008 2009-2016
. . . o cepeldHi TeMIn
OCHOBHI MNoOKAIHHKH cepe;uml CCpC,‘]Hl TCMIIH CBPE,JHIH SPOCTaHHﬂ
GyairensHOT ranysi npHpict 3POCTAHHA npupict (2010-2016)
3a pik | 3a pik
VYIPH | VOO Y IpH | ¥ Joa.
O0Car BUKOUALNX BY- | (ry3 5119 | | 94y 124 | 3426494320 | 111+ | 0.96
TIBEIIEHHX pOGlT, MIIH

257,25 0,16 +0,16 8.25 0,18 +0,27
TPH _

Obcar  peamizoBaHoOl
OylIBeNbUOL  1IPOIYK-
I1i{, MJIH TpH

OcHorHl 3acodn Oy/TiB-
HUUTBA  (HATMPHMKIHLI

14387,78+ | 1,34+ 1,34+ | 9965,93+477 | 1,11+ | 0,97+
4170,07 0,15 0,16 1,20 0,13 0,25

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), MJLLL IPIL

KlJIBKlCTb_ OvmiBens- 273138+ -

HWX TTTPUEMCTB, 1,09 £0,04 1233,21£165 0,99+ 0,16

432 69
OJIWHMLb | 4,83
BBeaenua B ekcniiya- _
; .| 652,67+ 432334352,
Tanie 3§ram,Ho1 142.82 1,08+0,06 06 1,07+0,14
TUTOTI, THC, M™ _
[ocepeio: po3paxoBaHo 3a JannuMu'C,
Q6car

BMKOH@HMX

DyaiBenbHWX

pobit

Obcar

peaniscsaHol

byaisenbHOT

npoayKLi

« OCHOBHI
3aco06M

0,2 ByaiBHUUTBA

0,4

AMAAd TIAAT AN AAna anar aans aanT o aimanan. amanan aadaaa a4 ind T a3 diaAa A A r ana o

Puc. 4. lnHamika TeMITiB 3pOCTAHHSA OCHOBHHMX NOKAa3HHUKIB
OyaiBenbHOI raaysi, Bupaxkennx y aoaapax CIIIA
[cepeno. nobya0BaHO aBTOPAMH 34 JAHUMY .

10 Tam camo.
I'l Tam camo.
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Tabnurs 2
TTapHi koedimieHTH KOpeasuil
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Kypc rpuemi
wono  go- | 1,00
aapa CHTA
O0car BUKo-
HAaHHX OVIi-
YA 0,57 | 1.00
BCITBHUX PO- '
olT
Obcar  pea-
Mi30BaHOL
: .| 0,62 | 097 [ 1,00
OYMIBCIBHOI '
OpOAYKLIT

Ocnosui 3a-
cobu BHpoO- | 0,59 | 0,88 0,91 1,00
HUITBA
KinekicTs
OyniBennb-
HUX TIAmpH-
EMCTR
[ugexc
peanbHOi
3apobITHOL
nyIaTh
Cepenus 3a-
podiTHa 0,85 | 0.86 0,92 0,91 0,43 -0,54 | 1,00
wiara
CyxymHi pe-
CYpCH AOMO-
rocno-
JMAPCIB
3arajbua
IO A

Locepeso: po3paxoBaHO aBTOPAMHU 33 TAHUMU

0,13 | 0,69 0,63 (0,64 1,00

—0,53 | -034 | 043 | —047 | -0,13 1,00

0,79 | 0.89 0,94 0,95 0,50 | 0,54 | 0,99 1,00

0,45 | 0,87 0,88 0,67 0,53 | 0,30 | 0,72 | 0,74 | 1,00

E

12

IZTE],M camo.
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Ax BuanHO 3 TaONuI 1, CepenHi TEMITH 3pOCTAHHS [IUX TTOKA3HUKIB
y UbOMY NEpioal MEHIUe oauHuLl, nouyrnHaouu 3 2011-2012 pokis Bia-
OyBaJIoCh pi3Ke iX 3MeHIIeHH (puc. 4) 1, MailKe JOCATHYBIIN KPU30-
Boro 3HadeHHs 2009 poky, B 2016 poii 1el npolec 3ynuHUBCA.

Jia momanpIinoro aHami3y 3acTOCOBYEMO EKOHOMETPUUHI Me-
Toau. Matpuist mapHuX KOe(DIIIEHTIB KOpendlli Mmoka3ye, 10 BReE-
JEHHS B €KCIIYaATAIllIQ 3arajibHOT IO KOPETIOEThCS 3 0OCATOM BH-
KOHaHUX OyaiBeabHUX poOIT (koediuieHT Kopensauii 0,87), obcsarom pe-
amizoBaHux OyniBenbHUX pobiT (0,88), ocCHOBHUMM 3acobamMu Oy/1IBHH-
ntea (0,67), cepeinboio 3apo0iTHOO 11atoo (0,72), CYKyITHUMH pecy-
pcamu tomorocnogapcTs (0,74) (tadm. 2).

BeeneHHs 10 po3rasay oMIMiitHOTO cepeTHBOPIYHOTO KYpCY TPHB-
Hi, nonapa CIHIA, inaekcy peanbHOi 3apoOITHOT Tnatu (A0 Monepen-
HBOI'O POKY, %), cepeaHbo! 3apOo0ITHOT IJIATH B PO3PAXYHKY HA OJIHOTO
IITATHOTO TPaIliBHAKA, CYKYITHUX PEeCYPCiB Y CEpeIHBROMY 3a MICSAID B
pO3paxyHKy Ha OJHE JOMOTOCIOAAPCTRO HAMU 3pOOIIEHO 3 METOIO J10-
CIIJKEHHS MOKIIMBOTO BIUIMBY Ha OY/IIBEIBHY Tally3h OKA3HUKIB, SKi
dopmytoTs nonut. OckinbkK 3apo0iTHA nyata B YKpaiHl CTAHOBUTD
MOCTIHHY YaCTKY B 3arajlbHAX AOXO0AAX HACEJICHHS, TO B MOJIE/b, 3 ME-
TOIO0 YCYHEHHS MYJIbTUKOJIIHEAPHOCTI1, BKIKOUEHO JIUILE CEPENHIO 3apO-
OITHY ILIATYy.

[TobynoBana mojens (Mojiesb 1) Mae BUTILIA:

Y =6483,53 -2,18- X1 +0,04-X2—0,10-X5+ 0,05- X3+ 1,93- X5,
ne ¥V — BBEAEHHA B EKCIIYATALii0 3aranbHOT NyIowli, THC, M2,

Koediuient aerepminauii (R? = 0,89) Tta xpurepiii ®iwepa
(F = 18,44) BKa3yrTb Ha T€, 110 MOJIETB € aICKBATHOK 1 MA€ rapH1 1o-
SCHIOBANIbHI BNAacTUBOCTL. [IpoTe npu piBHi 3HauyiiocTi 0,1 pan koedi-
IIIEHTIB € He3HATymmMu (Tabm. 3, puc. 5).

[{e MokHa MOSCHUTH HAsBHICTIO B MOJICN MYIIBTUKOITHEAPHICTIO
(BIITMBOM Kypcy rpuBHI Ha 1HII pakTopn). [0 ycyHYTH 1IeH HeToTiK,
BUPA3UMO (DAKTOPH, 110 BUMIPHOKOTHCS B IPOILIOBUX OAUHULSAX, Y J10J1a-
pax CLIA.

Y pe3ynbTati OTPUMYEMO MOJENDL (MOJCHb 2):

V=6573,58+0,21-X>-0,95-X5 + 0,02-X3 + 21,29-X;.
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CraTtucTuuHi XapakTepucTHKH Moaedi 1

Tadmwnmg 3

Koedgini- | t-craTHc- P-3Ha- Hunokcus Bepxus
®axkTopu CHTH THKS YCHHSI MeKa MeKa
90,0 % 90,0 %
Y — mepeTHH 6483,53 6,11 0,00 4577,00 8390,06
Xy — obiuiiinui cepea-
ULOPIYIKME KypC rpuBul -2.18 -1,17 0,27 —5,52 1,16
(3a 100 gonapir CIIA)
X> — obcaur peanizosa-
HO1 OVIIBENBHOT IPOAY- 0,04 1,57 0,15 —0,01 0,08
KIT, MITH TpH
2(3 — ocHOBHi | :;acf()GM 0,10 1,99 0.07 0,19 0,01
OyAIBIMLITBA, M. [PLL
X4 — KUIBKICTL OyiBe-
ABHHAX  IANPHEMCTB, 0,05 0,70 0,50 —0,07 0,17
Q;THHUTIB
Ks — Cepe/IHs 3apODITHA | o3 1,00 0,34 1,55 5,40
naTa, TpH
Ircepeno: po3paxoBaHO aBTOPAMU 33 AaHHMHK ",
Koeiuientr perepminanii (R? = 0,91) ta xpurepii ®imepa

(F =29,81) BKa3yroTh Ha T¢, 11O MOJENb € aICKBAaTHOI 1 Ma€ rapHi I10-
ACHIOBAJIbHI BIACTUBOCTI. K BUAHO 3 TabnuIl 4, B MJIOMY CTaTHCTHYHI
XApPaKTEPUCTUKH MOJEN 3HAYHO TOKpamuiucs (puc. 5). 3ayBakumo,
10 B MEPIIi 1 Apyrili MOJEIAX KoedIieHT Mpu 3MIHHIN X4 € He3HAUY-
wuM, [le Brazye Ha Te, 1O KINbKICTb OYIBEIbHUX NIANPUEMCTB HE MAE
CTATUCTHYHOTO BIUIUBY HA BBEJACHHA B €KCIUTYAaTALllkO 3arajibHOT L1011
1 B IOJQNLUIOMY LieH pakTop 3 MOJEN1 MOXKHA BUJIYHUTH.

Amnaniz O0ynp-KOTO pUHKA Ma€ BKIKOUATH JIOCIKCHHS B3a€-
MO3B’A3KY IIHU TIPOAYKIIT T4 ONUTY 1 Ipono3uiii. Odiiitna ctatuc-
THKZ HE HABOJUTE JAHUX CTOCOBHO ITIHH KBIPATHOTO MeTpa OY/IIBEIb
YIMPOAOBK AOCAIIKYBaHOrO nepioay. Jnd OuiHKKM LBOro NMoKa3HUKa
OOALIMMO 00cAr peanizopaHol OyaiBeNbHOI NPOAYKIT, BUPAKEHY B
TPOILIOBUX OJMHHULIAX, HA BEIMYUHY BBEACHOI B CKCIUIyaTallli0 3arajib-
Ho1 rorTi. 11ro BeTnunHy Ha3BEMO OIMIHKOI0 BapTOCT1 KBaJpaTHOTO Me-
Tpa OyaiBesb 1 Oy/ieMO 1i BUPAXATH B TPUBHAX 3a KBAAPATHUH METP
(a60 monapiB CIIIA 3a kBaagpaTHU METP).

& Tam camo.
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CTaTHCTHYHI XapaKTePUCTHKHA MOAETI 2

Taonuns 4

Koeginien- | t-ctatue- | P-3na- Huwaxust |- Bepxns
dakTOopH ™ KA I— MesKa MeKa
90,0 % 90,0 %
Y — nepCeTHH 6573,58 7,44 0,00 4998,81 | 8148.35
X, — obcar pea-
Ji30BaHOI  OYII-
BEJTbHOI MPOAYK- 0,21 4,02 0,00 0,12 0,30
mi, MJIH IO
CIIA
X3 — OCHOBHI 3a-
cobu Oymirmu- | g5 648 | 000 | 1,21 -0,69
TBa, MIH A0
CIIA
X4 — KUIBKICTB
OyllBCib X 0,02 043 | 068 | 005 | 008
TATTPHEMCTE,
0JMHULE
X5 — cepenHd 3a-
poliTHa miara, 21,29 6,82 0,00 15,73 26,86
moir. CHTA
Jlicepeno: po3paxoBaHO aBTOPAMH 34 JAHHMHU .
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Puc. 5. I'pagixn mogeni 11 moneni 2 (BBeieHHd B eKCIlTyaTa-
Uik 3aranpHoi miowi, THE. M2)

[wepero: MoOYI0BAHO aBTOpPaMH 3a JIAHWMHA

14
Tam camo.
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TaMm camo.
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= == BAPTICTbL KB.
meTpa, goAa.

BapTicTh KB.
METPA, TPH.

FTWRMFWOT TN WO R TR THOOS HOOR T TN TONG NI I T P I i AT E T R

Puc. 6. /Ilunamika OWIHKH BApPTOCTI KBAAPATHOTO MeTpa

OyaiBeab
Hocepero: TOOYIOBAHO aBTOPAMH 3a JaHWMA '°,

Sx BuaHO 3 rpadika (puc. 6), AMHAMIKA OIIHKU BapTOCTI KBaapaT-
HOTO MeTpa OyJIBETh Mae YiTKO BUpaxkeHi AB1 TeHaeHii. [Tepmry B me-
pion 3 2000 mo 2009 pp. V ueil nepioa BIAOYBaNOCh MOCTYTORE, MaliKe
3 0OJIHAKOBUMH TE€MIIAMU, 3POCTAHHSA JOCIIKYBAHOTO MOKA3HUKA, BH-
PAXEHOro K Y HAaUlOHAJIbHIN BaytoTi, Tak 1 B gojapax CILUA (B cepen-
apomy 1,22 1 1,24, BianoBigHo). Y ApyroMy mepiodl CIOCTEpIracThes
K HecTaOUIBHICTh JUHAMIKH, TaK 1 3MCHIICHHS TEMIIB 3POCTaHHS
(B cepennbomy 1,06 10,90 rianoriaHo ). BBiBIIU 11€# (hakTOp, OTPUMYEMO
TaKy mMoJenb (Moaenb 4):

V=735538-235-X1+0,39-Xo-0,71- X3+ 17,83 -X4.

Llsa Mmoaens Ma€ rapHi CTaTUCTUYHI OLIHKY (Tadu. 5), koediuieHT
nerepmidariii gopisaioe 0,93, kputepiit Gimepa — 40,36, yci koedirie-
HTH € 3HAaYyIIAMH,

Ha puc. 7 300paxkeHo cTaTUCTUYHI AaH1 1 Tpadiky, AKi UTKCTPY-
FOTb MO/ 3 1 Moaesb 4 (Moeab 3 — 1€ MO/Ie/Ib, SIKA aHANOTIUHA MO-
nent 4, B K1l PakTOpu NpeACTaBICH] B HalllOHAJIBbHIN BAMIOTI, 11 aHaII-
TUYHUN BUPa3 MU HE HABOJUMO, OCKUIBKH, SIK OYJI0 BJK€ BKa3aHO BHUIIIE,
B H1M IIPHUCYTHS MYJIbTUKOIIHEAPHICTD, KA IIOT1pIIye CTATUCTHUYHI OI11-
HKU KOe(]pIIIeHTIB).

16 Tam camo.
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TaGnuus 5
CTraTHCTHYHI XapaKTePUCTHKHA MoaeTi 4

. Huxus | Bepxus
Koedi- | t-cratu- | P-3na- P
LELUG U HicHTH CTHKA YeHHHA MezRa MezRa

- 90,0% | 90,0 %

Y -mepetun | 735538 | 1895 | 0,00 | 6663,72 | 8047,05
X) — BapTICTh KB Me-

-2.,34 -2,03 0,07 —4.41 —0,28
| TPa, A0 il | | |
X, — obcsir peanizoBa-
o1 OyIBENBLIOL MPo- 0,39 4,04 0,00 0,22 0,56
 DyKIii, MITH JI0T.
X3 — OCHOBHI 3acobu
OyaigaumTea, wmmH | —0,71 —4.14 0,00 —1,01 —0,40

1O
X4 — cepcins 3apo0i-
THA TIIATa, J0JT

Hicepeno. po3paxoBaHO aBTOPAMU 34 JAHUMU '

17,83 5,51 0,00 12,06 23,60
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Puc. 7. I'pagixu mojaeai 3 i Moaeii 4 (BBe/leHH B eKCILIyaTa-

1iI0 3araJbLHoi N0, THC. Mz)
Hocepeno.: nobya0BAHO aBTOPAMU 33 JaHUMU ',

AHani3 rpadikiB Mokasye, U0 MOAENb 4 Kpalle OMUCYE A0KPU30-
BWI nepion, a MOACHb 3 — MICASKPU30BUIA Nepioa. 3 UbOro MOMXHA 3pO-
OUTU BUCHOBOK, L0 YYaCHUKM PUHKY B JOKPU30BHUM nepion Ouiblue
OpIEHTYBANUCH HA TIHU, BUPAXKEH] B JIOJapoBOMY ekBiBajeHTi. [licns
2009 poxy, koau BiAOYJIOCA 3HEI[IHCHHS HaIIOHAIIBHOT BalIOTH,

17
Tam camo.
1%
Tam camo.
227



peTbHI JOXOIU TPOMAASH MOYalId 3MEHINYBAaTHCh, YYACHUKH PUHKY
CTaJIM OPIEHTYBATHUCH HA LiiHU, SIKI BUPAXXEHI B IPUBHSX.

IIpoeenenuit aHnam3 Jae MOKIUBICTE 3pOOUTH Takl BUCHOBKHU. Ha
CTaH OyJIBHUIITBA B YKpaiHl 3HAaUHUH BIUIUB MAIOTh: CEPEAHBOPIUHUN
Kypc TPHUBHI IITOJ0 1HO3EMHUX BaIIOT, 0OCAT peanizoBaHol Oy/11BeIbHOI
pOAYKIIi, OCHOBHI 3aco0U OyAIBHUIITBA, CEPEAHSA 3apo0iTHA TIIaTa B
PO3PaxyHKy Ha OJHOTO MITATHOTO MPAIiBHUKA, BAPTICTh KBAAPATHOTO
meTpa OyaiBenb. KuibKicTh OyaiBeAbHHUX MIANPUEMCTB CYTTEBOrO
BIULIMBY HEe Mae. Ha npoMy ertami 30UIBMICHHS BapTOCT1 KBaJApaTHOTO
MeTpa Kutiaa Ha oful goiap CHIA npu3BoAHTL 10 3MEHITIEHHS BUPOO-
HHUITBA B OyA1BEIBHINA Tany3i B cepeIHboMY Ha 2,34 £+ 2,06 KBanpaTHUX
MeTpa. 30UTBIIEHHS cepelHbOT 3apo0iTHOT mnaTtu Ha oauH Jonap CIITA
NMPHU3BOJWTh 10 301MBIICHHS BBEACHHSA B €KCIUTYaTallll0 3arajibHOT
nnowi Ha 17,83 £ 5,76 kB. metpa (Tadu. 5). 3011blUEHHS OQILIHHOro
KypCy T'PHBHI 10 1HO3eMHUX BamoT Ha 1 nomap CHIA npuszBoauTh /10
3MEHINIeHH: B cepeaubpoMy Ha 2,18 £ 3,34 xB. meTpa (Tadi. 3). Kpuzosi
SIBUINA B €KOHOMIII, a caMe 3HEIIHEHHs HaIllOHAJILHOI BAJIIOTH, 3MEH-
LIEHHS peanbHUX AOXOJIB POMajsiH, 3aKpHUTTA OAHKIB, MPU3BEIN 10
3MEHLUEHHS IHBECTHLIH y OyAIBENbHY ray3b, MAAIHHA NONUTY I, IK HA-
CNi0K, naaiHHa o6carie OyaipHuLTBA. Tak, y npaui [3] BKa3y€eTbCs, 110
OCHOBHOIO TIPUYHHOIO, 3 K01 OY/IIBHHUIITBO THMYACOBO MPU3YITHHEHO
a00 3aKOHCEPBOBAHO, € BIICYTHICTh (PiHAHCYBAHHS. 3HAYHMI 3HOC BH-
poOHIUMX (POHIIB OyAIBETbHUX ITIAMPHEMCTB BILUTHBAE HA 3POCTAHHS
co0IBapToCTl OyaIBENIbHOT NPOAYKUIT 1, AK HACII0K, MPU3BOAUTH A0
30INbLIEHHS BAPTOCTI | CKOPOUYEHHS MIATOCNPOMOMKKHOrO NOMUTY Ha
HbOro. OHOBJICHHA BUPOOHUUMX (POHAIB NOTPeOye NOJATKOBUX KOIII-
TiB, SIK1 HE HAYyTh 0€3M0CEPEAHBO HA Oy A1IBHUMLTBO. Came UM MOACHIO-
€ThCA BIJI €MHE 3HA4UeHHS KoedillieHTa 3a OCHOBHUMH 3aco0amMu OyIiB-
HUITBA B MOOYIOBAHUX MOJEIAX.

Onuiero 3 nuied MoOyIoBH MaTeMaTHYHUX MOJCIICH ¢KOHOMIY-
HHUX NPOLECIB € 3AIMCHEHHS HA TX OCHOBI MPOrHo3ie. OcobauBICThL MO-
OyI0BaHHUX 1 JOCHIIKEHUX BUIIE MOJICICH MOJIArae y ToMy, 10 Ha iX-
H1ii OCHOBI BaXXKO 3/IIHCHIOBATH MPOTrHO3U, OCKUIBKH IS IHOIO HEOO-
X1JTHO CITPOTHO3YBATH CIIOYATKY €HJAOTEHHI 3MiHHI, SKIIO 1X 3HAYCHHS
Harnepenl HeBigoMe. Y pe3yibTaT! I[OT0 BUHUKAE HEOOXIAHICTE OYay-
BAaTH «IIPOTHO3M HA TIPOTHO3AX,
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OaHUM 13 IPUIYIIEHD ITOI0 TOIMYKY IPOTHO3HUX 3HAUEHB € 30epe-
KCHHS TCHICHIIH, 110 MOKHA TTOSACHUTH, 30KpEMa, THEPTHICTIO SKOHOMIY-
HUX TipotieciB, OMHIE 3 MOJIeNIel MPOTHO3YBAHHS, 110 BUKOPHUCTOBYIOTh-
Csl Ha TIPAKTHII MiJT 9ac 30epSKeHHs TCHSHIIIN, € MOJIeNTb TPEHAA, B SKIH
3ISKHOI0 3MIHHOK BHUCTYTIA€ JOCIILKYBAHUN TOKA3HUK, a HE3aJIEK-
HOIO — yac abo HOMEp CIIOCTEPEIKEHHS IbOTO MOKA3HUKA. TakKuM YHHOM,
TPEHI0BA MOAE/b — LIe MATEMATHYHUI1 OIIMC TUM4YACOBOI TeHaeHuil. I1po-
BE€ACHE JOCIIKEHHS BKa3y€ Ha ICHYBAaHHA JBOX TCHACHLINA Y OyaIBENbHIH
ranysi, TOMY JIOI19HO OyaQyBaTH TPEHAOBY MOJENb HA CTATUCTUYHMX [a-
HuX apyroro nepiogy (2010-2016 pp.). [Ipote Mana KUIbKICTb CLIOCTEPE-
KEHb [IPU3BE/E A0 HU3bKOI CTATUCTHUHOI AKOCTI MOAEI 1, SIK HACIJIOK,
nporHo3u OyayTh HeedekTuBHI. 106 yeyHyTH Uel HeloniK, HaMu noody-
J0BaHA MOJIEIb Ha IaHUX 32 BECH JAOCTIIKYBAHUN TIEP10/, aJie TIPH ITEOMY
BBeJICHO JB1 (DIKTHBHI 3MiHHI. 3MiHHA [ HaOyBae 3HadeHHA () y JOKpH-
30BHI TI€PIO/I 1 3HaUeHHs 1 B 1HIIMK. 3MiHHa [); HaOyBae 3Ha4YeHHA | B
KpU30Bi pokH 1 3HaueHHA O B ycix iHmux. [loOyaoBaHa Ha OCHORI 11bOTO
MO/IETh Ma€ BUTJISI/I

V=4375.89 + (652,67 — 220,33-D)-t — 580,22 D — 1748,67-D>,
ne V — BBeICHHS B €KCIUTYATAIIO 3araibHol U0, THC. M2 ;

t — HOMEpP CIOCTEPEIKEHHS.
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Puc. 8. Tpengosa Mmoaenns Ta NPOrHO3HM
Hocepeno.: nobya0BAHO aBTOPAMU 33 JAHUMU ' .
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Kpurepiii @inrepa ctaHOBUTE 66,95, koedilieHT meTepMinari
nopieHioe 0,96, 10 BKa3zye Ha aleKBAaTHICTh nmo0yaoBaHOI MoAeni Ta
AKICHI 11 CTATUCTUYHI BIACTUROCTI. Ha OCHOBI 111€1 MoAe1 TOOYyA0BAHO
IIPOTHO3 PO3BUTKY OyJIBHHALITBA B YKpaiHi Ha nepiojg 2018-2019 pp.
(puc. 8, Tadm. 6).

TaOmums 6
ITporHo3Hi 3HAYEHHS BBEACHHS B €KCILIYaTAIK 3arajibHOl
101, THE. M~ (PO3paxoBaHo 1JIsl piBHs 3HauymocTi 0,1)

TIoKA3HAK 2018 pik 2019 pix
30cpexcHus 10261,33 + 857,79 10693,67 + 91131
KPH3H
IIpuinucuus 12010 + 755.5 12442 33 £ 815,35
KPH3H

Jlcepeso: PO3paxoBaHo aBTOPAMHM 3a JaHHMHI-.,

IIporuos nokazye, 1o mij 9ac 30epekeHHs TCHACHIIH BapTo 0Ul-
KyBaTH NOJAIBIIE TOCTYIIOBE 3pOCTAHHS BUPOOHUIITBA B OYAIBEIbHII
ranysi.

Bucnoexu. Hezpaxkatoun Ha €KOHOMIUHY HECTAOLILHICTL B YKpa-
iH1, Oy/11BEJbHUNA PUHOK MPOJOBKYE HapoIlyBaTH cBoOl 00opoTH. Ilpu
UbOoMy OyaAiBENIbHIA ranysi npuTaMaHHi paj npodiem, Kl HEOOXiaHO
BUPIIITYBATH.

Onsiero 3 TpobreM aHaTI3y TATy31 € BIICYTHICTh SKICHOT, KOMILICK-
CHO1, TOCTOBIpHOT 1H(MOPMATTIIHOI PO BCIX YUACHUKIB PUHKOBUX BIJTHO-
cuH. CTBOpeHHs eAnHOT iHdOpManii cucremu Moxe 3adbe3neuunTu 30ip,
CHUCTEMATH3Aallil0 1 HAKOTIMUCHHS SKICHOI, IOCTOBIPHOI 1H(opMalii.

CTaTUCTUYHO JOBEACHO, U0 3MECHUIEHHS KiNbKOCTI MiJIPUEMCTR
HE Ma€ HETaTUBHOTO IUTUBY Ha OYIIBENbHY raty3b y nuioMy. [puanan
TAKOTO SBUINA TOTPEOYIOTH TTOAAIBIIOTO AOCTIHKEHHS,

Haitb s npobieMHO0 1 BATOMOIO Y Oy IIBEIILHUM TaTy31 Ha ChO-
roaHi € i pinaHcora cknanosa. Huzbka n1atocnpoMOKHICTb NOKYILIB,
BIACYTHICTb CTabIIbHUX JOXO/IB, 3MEHIUEHHS KyNiBEIbHOT CMPOMOXK-
HOCTI1, 3aKPUTTA OAHKIB, 3HELIHCHHS HAl1OHAILHO! BalllOTU HEMATUBHO
BILIMBA€ Ha IOIUT, PiHAHCYBaHHS 1, BIATIOBIAHO, HA BUPOOHUIITBO B

QOTE],M camo.
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AOCHIIKYBaH1M ramysi. B ymoBax gedinuty rpomosux moToKiB ITi/IITH-
CaHHS AOBFOCTPOKOBUX JOTOBOPIB HE € MOXKJIMBUM, L0 TAKOXK MAE He-
TATUBHUM BIUIUB.

Ipukaaa 2. [lobyayeraTu perpeciiHy MoAeIb 3aJIEKHOCTI TIPo-
MUCIIOBOTO CEKTOPY YKpaiHHu BiJl GiHAHCOBOTO 3a JAHUMHM TaOIUIT 7.

Tabomuns 7

OcHOBHI MOKa3HUKHU AIAJIBHOCTI ¢CKOHOMIKH YKpaiHu
3a 2001-2016 pp.

Pokn Y Xi X X X4 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 5,12 806,18
2006 551,729 561,13 492,80 55,72 5,05 1041,44
2007 717,076 599,40 754,30 82,24 5,05 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
Cepeane 937,10 751,67 1175,18 473,06 8,80 2031,38

21

Jxcepeno! CKIAAEHO 3a TaHUMHA

21O(piru'i?nﬂ/rﬁ cattr [epwarHoi cnyxOu cratuctikn Yipainw. URL : http://
www.ukrstat.gov.ua.

Odintitinmii calit Hamionanmsroro 6anky Ykpainu. URL : http:/nbuportal.bank.-
gov.ua.

Odiuiiinuii caitt HautonansHoi KOMICIT, 1110 3A1ACHIOE AepKABHE PErYIIOBAHHA Y
chepi puukiB (inancoBux mociayr. URL : http://nfp.gov.ua/content/rzviti-
nackomfinposlug.html.

Odinittnmit  cadit CsitoBoro 0Oanky. URL :
country/russia.

http://www.worldbank.org/ru/-
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3a 1onoMoTro BUpOOHUUOTO MeTony po3paxyHky BBIT nmpoana-
J13yeMO €KOHOMIYHE cepeaoBuiue YKpainu. 2017 poky maibke 53 % y
ckiaai BBII zafimaiors woTupu no3uiil. JIiJiepom € moJaTky Ha IpoayK-
™ (15,86 %), 3BiACKM BUILIMBAE, MO CHOKUBAHHS IEPEBaKae Haj
BUPOOHUYMUMU (PYHKITIIMH Y KpalHi. 3HAYHUN TOJaTKOBUH TSrap Hece
KIHIEBUH CTOKHUBAY, KYMIBEJIbHA CIPOMOXKHICTb SKOTO Ha ChOTOHHI
CyTTeBO 3MeHIMacs. bineiy yactky BBII craHoBuTE oniToBa Ta po3i-
pidHa Toprisns (14,13 %). Ha xainb, cboroami nepepodHa NpoMUCIOBICTD
YKpainu 3aitMae JIAIIe TpeTio mo3uiliio 1 e mute 12,39 % BBIL. Ykpaina
CTBEP/UKYETHCA SIK CLILCHKOTOCIIOapChKa KpaiHa (CLUIBCHKE, JIICOBE Ta
pubHE rocnogapcTBo unie Ha 2,16 % MeHIn 3a nepepodHy NPOMHUCIO-
BicTh) BiacoTOK BBII Big 11hOTO BUAY AISTLHOCTI ¢TaHOBUTE 10,23 %.

Skuo mopisHoBaTH cutyalito 3 2008 pokoM (10 (hiHAHCOBOI
KpU3H), TO NEPEpoOHa MPOMUCIOBICTh 3aiiMana JAUPYHOUY IMO3MLIIO
(17,38 % BBII), Toprisas Oyna Ha apyromy micii (13,85 %), tpetio mo-
3UINIO 3aliMaliy ToJaTKu Ha IpoaykTh (13,34 %), 3aMuKana 4eTBIPKY
TACPIB TISUTBHICTh TPAHCIIOPTY 1 3B™ 13Ky (9,18 %). 2008 poky cuIbChKe
rocrnoaapcTro 3aiimano 6,87 % y BBTI, a ue 65,148 mapa rpx, wio Maixe
B ’s1Th pa3iB mexiue Bi pieus 2017 poky (305,194 mnpa rpH).

AHan3y0ud MNPOMHUCIOBUI CEKTOP €KOHOMIKH, HEOOXIJHO 3a-
CTOCOBYBATH JIBa MAXOIH, 4 CaMe, 3 0JHOTo 00Ky, BUSHAYATH PaKkToOpHU
BILIMBY Ha HHOT'O (PIHAHCOBHUX BAKEIIB EKOHOMIKH, SIKi BIUIMBAIOThH HA
BeZIeHHs ((IHAHCOBO-TOCMIOAAPCHKOT AISTBHOCTI KOHKPETHOTO MiIITPHEM-
ust. 3 IHWOro — 10CAIAUTH (PAKTOPH BMJIMBY HA PE3YbTATH BUPOOHMLI-
TBA 31 CTOPOHM KIHUEBOTO cnoxurada. [lepina MHOXKWHHA perpeciiiHa
MOJIETb TOOYA0BaHA 3a CTATUCTUUHUMU JaHuMU 20012016 pp., ne eH-
JOTE€HHY 3MIHHY BH3HA4Ya€ pPe3ybTaT JlsNIbHOCT! BUPOOHHYOIO CEK-
TOPY €KOHOMIKH, a caMe OOCAT peaIi30BaHO1 MPOMHUCIOBOT PO IYKIII],
MIpa TpH (V).

Ex30r¢HHUMH 3MIHHUMM € €JIEMEHTU (PIHAHCOBOTO PUHKY, a
came: akTHBU KOMEpLiliHuX OaHkiB, Mapa rpH (X7), 3aransHuii o0csT
onepauiii oHAOBOro pUHKY, MIPJ I'PH (X2 ), 3araabHUi oOcir onepa-
1 BaJKTHOI'O PUHKY, MIIp IPH (X3) 1 pakTop vacy (¢), sxuit Mae 6e3-
ocepeIHIil BITUB SIK Ha (pIHAHCOBHI, Tak 1 MIPOMHUCIOBHI CEKTOpHU
€KOHOMIKH, aJKE BIJl 3AJTYUEHHS KOMITIB Y JISUIBHICTb CY0 €KTIB M-
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PUEMHUIIBKOT TISUTRHOCTI JI0 OTPUMAHHS Pe3yNbTaTiB Bid HET MPOXO-
AWTh NEBHUM NPOMIKOK vacy (Tadu. 7). [lobyaosana MaTpuud napHux
Koe(I1I1EHTIB KOPENIAIII BKa3y€e Ha MPAMY JIHIMHY 3aJIeXKHICTE MIK ¢a-
KTOPHUMH 1 PE3YJIBTATUBHUMH O3HaKaMu (Tabi. &).

VYTIpoAoBXk HTICTHAAIIATH POKIB cepeIHLOPIUHUN MPUPICT 00CATY
NpOMUCTIOBOT TIpoAyKIii cTaHOBUB 119,24 mapa rpH. Le#t npupict
BITHOCHHH, HEOOX1/THO BPaXx0OBYBATH PI3KUM CTPUOOK 3pOCTaHHS MOKA-
3HMKa 32 2015-2016 pp., AKiil COPOBOKOBAHMIA iH(AALIIMHOO CK1aa0-
BOIO 00CATOM peati3oBaHOl IPOMHCIOBOL MPOAYKII (pHC. 9).

Tabnuns 8
MaTtpuus napHux KoedimiceHTIB Kopeasauil Mix 00cArom
peaizoBaHol NPOMHCIOBOI NPOAYKIIL Ta pAAOM (PaAKTOpPIB

IMoxkaszuukn Y X1 X2 X3 t
Y 1| 09242 | 09218 | 06400 | 09748
X, 0,9242 ] 09327 | 03871 0,9727
e 0,9218 | 09327 ] 0,3809 0,9418
Xs 0,6400 | 03871 | 03809 I 0,5106
’ 09748 09727 |09418 |0,5106 I

cepeno: po3paxoBaHO ABTOPOM 3a JaHUMU Tabmumi 7.

2500
y=119,24x - 76,421

R? = 0,9502 2153}'@
2000 - —

468,562
" 229,634 -
500 -— 551,729
400,757
&) 289,117

0o 4+4—— C— S— pr— e — v ——————————————————

20012002 20032004 2005 20062007 200820092010201120122013201420152016 |

Puc. 9. /lunamika o6cary peasiizoBaHol MpOMHCJIOBOI NPoOaY-
kuii 3a 2001-2016 pp.
Iicepeno: po3paxoeano asmopo.
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JluHaMmika oOcsTy MPOMUCIOROT MPOAYKINT BKA3ye HA 3MIHY OC-
HOBHOi TenaeHuii 1 2009 poky, TOMy B MOJEIb BBEACHO (PIKTUBHY
sMinHy (D), sxa ¢ixcye BOauB (piHaHcoBol kpuszu. g moGyaosu
MOJIETI 3aCTOCYEMO pLIK-perpeciio (rpebeneny perpeciio). Bona nae
MOYKJIUBICTh PO3MEKYBATH OITIHKH KOS(IITIEHTIB MOJICI 38 HaSBHOCTI
mynbTHKONeapHocTi. [ToOygoBana mMoaeins Mae BUCOKHM KOe(pIIEHT
MHOXUHHOT kopensmii (R = 0,9929), uo Bkaszye Ha TICHUHA JIHIHHUM
3B’s130K MK (pakropamu. O0car BupoOHULTBA HA 98,59 % 3an€kKuTb
BiJ1 akTopiB Mojei i aume Ha 1,41 % Bl iHmux ¢akTopis, BKIHOYA-
FOUH CTOXacTUUHY 3MiHHY (R’ = 0,9859). PospaxoBanuii kpurepiii ®i-
mepa 140,04 3naunmuit (p = 6,38E-09). ¥V Mozaeni BIICYTHS aBTOKOpe-
nsuis, ctatuctrka JapOina-Yorcona nopisnrioe 2,04 (du = 2.1). Haii-
OUTBITT Pe3yMLTATUBHUM € 3Ha"eHHs TpeOHs 0,02, mpy koMY 3HAUCHHS
VIF menwi 10, a R? = 0,977. PiBHsHHs perpecii MaTuMe TaKuii BUIILAL

Y =30,7068+ 0,1779.X, +0,1537.X, + 0,1 117X, —133,1880D + 59,6236¢ . (1)

TToOynoBana MOAETb BKa3ye: AKIIO aKTUBH KOMEPIIHHUX OaHKIB
3611b1IATHCA HA 1 MuIpA IPH, TO 06CAT peanizoBaHOl NPOMUCIOBOT IPO-
OYKIIi 30UTBIIUThCS B cepennboMy Ha 0,1779 muapa rpH 3a yMOBH cTa-
JIOCTI IHIMUX (PAKTOPIB MOJIENI; AKIO 3arajlbHuil oOcar onepariii GoH-
JOBOTO PUHKY 301TBIIUTECSA HA 1 MIIP/T TPpH, TO 00CHT peaizoBaHoi Mpo-
MMCJIOBOT MPOAYKUIT 301IbNTLCS B cepenanbomy Ha 0,1537 mapa rpH
BIAMOBIAHO; AKWIO 3arajbHUil 00CAT onepauiil BATIOTHOrO PHUHKY
3011BIINUTLCA HA 1 MIIPJ IPH, TO 00CATr peai3oBaHOT IPOMUCIOBOI IPO-
OyKIli 3pocTe B cepeanboMy Ha 0,1117 mupa rpH. KpiM Toro, BTpaTu
B 00CsTY peai3oBaHol MPOIYKINI MPOMHUCIOBOCTI B KPH30BUM IIEp1o
U1t YKpalHu CTaHOBUNHU y cepeabomy 133,188 Mipa TpH, a mopivHa,
cepeaHs AMHAMIKa NPUPOCTY BUPOOHHLUTBA 33 WICTHAAUSATL POKIB CTa-
HOBUTb 59,6236 mnpa rpu. Llei npupicT 3HavHO MEHIIWI 3a pe3ybTaT
JIHIAHOTO TpeHIY Ha pUC. |, IpH LBOMY JOCTOBIPHIIIMH.

ITopiBHSIEMO BILTHB IOSCHIOIOUNX 3MIHHHX Ha 00CAT MPOMUCIO-
BOT IPOAYKIIL 3a TOITOMOTOI CTaHAApPTH30BaHUX KoedimieHnTiB (beTa-
koe(imieHTiB) (Tada. 9), BiImoBiIHO A0 pe3yNbTATIB PErpeciiiHol Mo-
aenl HaiOUIbLIKMHA BILUIMB HA 0OCAr MPOMHUCIOBOI NpoaykKuUii Mae yac,
AK€ 3 4aCOM BAPTICTb KaIiTajly 3MEHILYE€ThCA. TOMY A/ PI3HKX THUILIB
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IPOILIOBUX TTOTOKIB MOBWHHA 3aCTOCOBYBATHCS BIAITOBIHA CTaBKa JNC-
KOHTYBaHHs a00 KamiTaaizauii.

Tabmuus 9
CrangaprusopaHi perpeciiiii koegiuieHTH nepiuoi MoaeIi
Pixx-napametp Xi Xz X3 D t
(0,02 0,1418 | 0,2332 | 0,2383 | —0,0572 | 0,4874
KoedimienT enacTuaHoCTI 0,1427 | 0,1927 | 0,0564 — —

Lbcepeao: po3paxoeano asmopom.

Hpyry nosuiito 3aitMae BanmoTHul puHok. LITyaHe cTpuMyBanHs
PEAILHOTO KypCY IPUBHI IPU3BOJAUTE 10 NAJIHHA KOHKYPEHTOCIIPOMOK-
HOCTI MPOMHUCIIOBO1 IIPOIYKIIII Ha BHYTPIIIIHEOMY 1 30BHIIITHLOMY PHHKaX
1, 1K HACIIJOK, 710 CKOPOUYCHHS 11 peanbHOTr0 BUMYCKY. 1le moscHoeThCs
TUM, IO KOPOTKOCTPOKOBUM e€(EeKT pealhbHOrO 3MITHEHHS TPUBHI 0J1-
HO3HATHO HETATUBHO BIAOWBAETHLCH HA JMHAMII BUPOOHMIITBA, aje
MOBTOCTPOKOBHI €(peKT 1BOTO YKPITUICHHS, HABMAKH, MO3UTHBHUH. 3
1H1IOroe 00Ky, iH(aaUiiiHe 30UIbIIEHHA 00CATIB Peaal30BaHOT MPOMUC-
JIOBOT IIPOJAYKITT Ma€ KOPOTKOCTPOKOBY MEPCIEKTURY, aJKE IIPH IBOMY
CYTTEBO 3MEHNIYETHCS KyTBEIbHA CIIPOMOKHICTE HaceneHss. Ilianpu-
€MCTBA, K1 3aHMaIOThCS 30BHINTHLOCKOHOMITHOO JISITBHICTIO ¥ OTpH-
MVIOTh BUPYYKY V J0JIapax, MalOTh CYTTERI MEPEBATY e/l IHIIUMHU,

Bnnue (poHAOBOrO pUHKY HA TPOMMCIOBHI CEKTOP NOMPH HOro He-
JOCKOHAIICTb { HU3bKUK PIBEHb KamiTai3alil, JIKBIAHOCTI Ta IPO30POCTi
(OHAOBOr0 PUHKY; HEAOCKOHAA PUHKOBA IHPPACTPYKTYpa; HE3AXULLIE-
HICTBH IPaB 1HBECTOPIB) MO3UTUBHUIM 1 3aiiMae TPETIO Mo3uIlo. Bumyck
aKIii MInmpuUeMCTRB 1 3aTy9YeHHS 3a 1X JOMOMOTOI) IHBECTOPIB J1a€ MOXK-
JTUBICTE OTPUMYBATH OOOPOTHI KOIITH JUIS BeJEHHS (h1HAHCOBO-TOCIIO-
AapcbKOi AlsabHOCTI nianpuemcTsa. [Ipy npoMy HEOOXIAHO BPaxOBY-
BaTH, 110 (POHIOBUH PHHOK HE KOPUCTYETHCS MOIIUTOM Y HACETICHHS de-
PE3 BIACYTHICTL B OCTAHHBOI'O JIOCTATHIX KOIILTIB /I 1HBECTHUIIIMA.

AKTHBH KOMEpIIHHNX OaHKIB HE BHKOHYIOTH CTUMYIIOIOYOL
dyHKmT s BUpoOHUITRa. B YKpaini HAATO KOPCTKI YMOBHU KPeIUTY-
BaHHS MPOMUCIOBUX MANPHEMCTR. [TIITpUeEMCTBa, K1 OTPUMAIIM Kpe-
auT, ab0 HECYTb HENOMIPHMUIA Tsirap OOpry 1 MOTPaNsiOTh Y CTaH (pak-
TUYHOTO OaHKPYTCTBa, ab0 CHOYATKYy HC MAKTh HaMmipy IOBCPHYTH
KPCAUT 1 HABMHUCHC 3aBJIAI0Th HIKO/IN DAHKY.
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Brume (iHaHCOBOT KpU3H 3aliMae OCTaHHIO TMTo3uLI0. BiH Hera-
THBHO BILIMBA€ HAa €KOHOMIKY B3araji, 3HWXKY€E OOCATH peai30BaHOl
npoaykiii. CyuacHa QiHaHCOBa KpH3a 0OYMOBJICHA CHEITH(PIKOIO MPO-
ABy OIMOJAIFHOT OCHOBH (pIHAHCOBOTO KamiTany. JIBoicTui xapaxrep
(p1HAHCOBOTO KaITliTaly B CYYaCHOCTI BUPAKAETHCA Y BCE OUIBII HIT-
KOMY O HBOTO KaliTaly Ha pealbHUH KarliTajl, akyMyJbOBaHUH Y
rpomIOBHX (BOHIAX TTPOMHUCIIOBUX MIATIPUEMCTB, 1 TpaHchepTHHUHN Kalli-
TaJ, IPEICTABICHUA AuBEepPCU(PIKOBAHUM CIIEKTPOM (POHAOBUX 1 KPEeOUT-
HUX 1HCTPYMEHTIB, 1[0 00epTaoThca Ha (IHAHCOBUX pUHKaX. Temmu
3pocTanHs (IHAHCOBOT'O PUHKY BUIIEPEIKAIOTH TEMIH 3POCTaHHA BHU-
POOHHMIITBA, IO CHPUIUHAE 3HUKEHHS IIaTOCIIPOMOMKHOCTI TIPOMHC-
JOBUX TMiAMPUEMCTE. BUMIPIOEMO BIUIMB KOXHOTO (hpakTopa Ha €HJIO-

. . : X,
TCHHY 3MIHHY 32 JOIIOMOI'0I0 KOe(IIIEHTa eNacTUIHOCTL £ = f—
. 7

(ne f — mapaMmeTpu piBHSHHA perpecii). 3pocTanHst 00CATIB onepartii
¢$oHA0BOTO pUHKY HA 1 % 301MBIINTE OOCAT peani3oBaHOT MPOMUCOBOT
opoaykuii Ha 19,27 %, 30UIbLICHHS AKTUBIB KOMEPLUIHHUX OaHKIB 301-
JBIMATE 00car Ha 14,27 %, BIAIIOBLAHO, aHAJIOr1YHa 3MiHa 00CSTIB ole-
paniii BaJIIOTHOTO PHUHKY 30UIBINUTE 00csArH peamizamii Ha 5,64 %
(Tadm. 3).

AHaM3YIOUU TTPOMUCITIOBUHN CEKTOP €KOHOMIKY, HEQOX1THO PO3r-
JAR4ATH HOTO HE TUIbKHK 31 CTOPOHU BUPOOHULITBA, A H CNOMKHBAHHA IO-
TOBOI NPOAYKUIT HACENEHHS. 3BIICU JIOLUIBHO NOOYAYBATU iHILY pe-
CPECIHY MOJEIb, B OCHOBI SIKOI €K30Ir€HHUMHU 3MIHHUMU OyJyThb X4 —
opimiiiHuii, cepeqHii 3a Mepiojl Kypce Aojapa J0 T'puBHI (KM TacTh
3MOTY BUMIPSTH 1HQIAIIHHNY BIUTUB HA 0OCAT pealnizoBaHoi MPOMUC-
JTOBOT MPOAYKIIiT) 1 X5— cepeTHbOMICAYHA 3apo0ITHA TIJIATA OJIHOTO TIpa-
LWIBHUKA (K& BHU3HAYAE MJIATOCMPOMOXKHICTL HAcencHHs) (Tadm. 1).
IIpu UpOMY BUKOPHCTAEMO JIBA MEPIOAM: 10 1 NICISIKPUIOBUI 1 Bpaxy-
€MO 3MiHY KyTa ocHOBHOI TeHaAcHI1l 2009 poky. Lla MmeToauka 1 i1 mo-
PIBHSUIBHHM aHaII3 eTalbHO BXKE PO3IILIAIUCS Y MPOTHO3yBaHH1 0Y-
JIBEITBLHOT Tany3i. Moaenb MaTHME TaKUH BUTITS:

Y=0,+Bx, +0.x;, +(a, +a, D)+ [,D +pB.D,+¢& (2)
ne Y — obcsr peanizoBaHol NPOMUCIOBOI IIPOAYKIIII, MJIpA IpH; By — na-
paMeTp MHOKHHHOT perpecii B TOUI TTIEPETUHY PE3YJIbTATHBHOT O3HAKU
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3 BICCIO y; f3;— TTapaMeTp MHOKHUHHOI perpecii npu Xi; f2 — nmapaMmerp
MHOKMHHOI perpecii npu Xs; (ap + a1) = i3 — npu UbOMY @y — 3arajibHUH
TPEH/I 3a IICTHAAIATE POKIB; @7 — NPOMIKHHAN Koe]IIieHT, 110 Bpaxo-
BYE€ 3MiHY HaNpsMy TeHICHIIT;  — TpeHx; f41 5 — mapaMeTpu MHOKHH-
HO1 perpecii 3a (GIKTUBHUMH 3MIHaAMU; [); — pO3MeKyBaHHS 4aCOBOTO
psSITY Ha 210 1 MCISIKPU30BUH TIEpioa; Dz — BIUIMB CBITOBOT EKOHOMIYHOT
kpu3u 2009 poky; ¢ — noxuOka moaeni. [lo0ynoBana MoJIens Mae Tic-
HUH JIHIMHUEA 3B’ 230K MDK (dakTopamu (R = 0,9983). O6car BupoOHHU-
ntBa Ha 99,67 % 3aiexxuTs BiJ dakTopiB Moaenl 1 aunie Ha (0,33 % Bin
THITTIX BEIIUYHH, BKJIFOUAIOUH CTOXaCTHYHY 3MIHHY
(R’ = 0,9967). Pospaxosauuii kputepiii ®imepa 446,39 3naunmuii
(p = 1,29E-10). Haitbinbw pe3yapTaTHBHUM € 3Ha4eHHA rpeOHs 0,015,
TToscHNMO pe3yBTaTH MOJAETIOBAHHS. 3aralbHe PIBHSHHS:

Y =32,794 + 11,22x; + (42,858 + 123,655D;) — 11,323D; —
—150,202D> (3)

CritoBa ¢iHaHCOBa KpH3a HETaTHBHO RIUIMHYJIA HA KYIIIBEJIbHY
CIIPOMOIKHICTh HACEICHHS, B PE3YJIBLTATI HOTO 00CATH peamizailii mpo-
MUCI0BOT npoaykuii ckoporunucs Ha 150,202 mupa rpH.

Jlo exonomiunoi kpuzmn (2001-2008 pp.):

Y =327794+1126x, +0,227x, + 42,868t —150,202D, (4)

AOCOMOTHUI CEePEeAHBOPIUHWE MPUPICT peani3oBaHOl NPOMUCIO-
BOT MPOAYKLIT YPOJOBK BOCbMH POKIB CTAHOBUB 42,868 Map/ rpH.
[licna ekoHoMiunOT Kpusu (2009-2016 pp.):
Y=21471+11226x, +0,227x, +166,523¢ —150,202D, (5)
AOCoNOTHI TEeMNM 3pOCTaHHN y MICASAKPHU30BOMY Mepioal B
3,9 pasza Buwi Biag A0KpHU30BOro. Tak, ynpoaoBkK BOCBMH POKIB LLOPI-
YHO B CEPEAHbBOMY PpEali30BYBANOCA MPOMUCIOBOI MIPOAYKII Ha
166,523 Mimap rpH. 3pocTaHHA CEPEIHBOTO KypCy JoJapa JIo TPUBHI Ha
OJMHHUITIO BIIJIUBY IIPH3BEE J0 3pOCTAHHS 00CITIB peatizalii mpoMuc-
noBoi npoaykmii Ha 11,226 muapa rpH — 11e 1 € iHpIAIIiiaa cKIanosa,
siKa, 3 OAHOro OOKY, 30UbLIyE 00CATH 10XO/1IB CY0 EKTIB rOCMOAAPIO-
BaHHS, a 3 IHIIOIO — 3MEHIIYE KYMIBEILHY CNPOMOXKHICTh HACECHHSA.
301IbUICHHA CEPEAHBOMICAYHOI 3apIUiaTy 1-ro mpalliBHUKA Ha 1 rpH
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30LTBIIUTE 00CATH TIpoaaxy Ha 0,227 Mrpa rpH. 3a pe3yiabTaTaMHi MO-
OCNKOBAHHS, HAHCHIIbHIIIMI BILIMB HA 00CsI peali3oBaHOl MPOaAyKLil
Ma€ PIBEHb CEPEJIHBOI 3apINIaTU KOHKPETHOTO NpaliipHuKa (T1abdm. 10).

Tabmuig 10
CranaapTrioBaHi perpeciiibi koehinieHTH ApYyroi Moael
Pimx-mapaMcTp Xy Xs D;
(0,015 0,1184 0,5697 —0,0645

KocdimienTt cnacTHyHOCTI 0,1054 0,4921 —

ﬂo;cepeﬂo: Po3paxosanio demopom.

HMoro kymiBensHa CHPOMOKHICT BH3HAYae OOCATH HHCTOTO JIO-
XOJIy BIJI peasizallii MpOMHUCIOBOT MPOAYKIIT Cy0’€KTa rOCTIOAAPIOBAHHS.
Bruus Kypcy aosapa Maixke B I ST pa3iB MEHIUKK. TPpeTro no3uuiro 3ai-
Mae (pIHaHCOBA KpH3a 1 11 BIUIMB HAMEHIINH, ajiec HeraTHBHMIA.

Bucnorok. [IpoBenennit nopiBHsIbHUN aHaniz eMmicTy BBII 3a
BUPOOHUYUM METOJIOM IOKA3aB, 110 MIXKHapoJHa (iHAHCOBA KpH3a,
MOJTITUTHA HECTAOLTRHICTh Y KpaiHi, BO€HHI Aif Ha CXOA1 CYTTERO TMOTi-
pLINIM €KOHOMIYHE CTaHOBMLIE B Ykpaini. 2017 poxy maiixe Ha 5 %
3MEHIIMBCS BIACOTOK NEPepoOHOI MPOMUCIOBOCTI nopiBHAHO 3 2008
POKOM, IO MEPEMICTUIIO M0 KaTeroplio 3 IMO3MII1 Jijepa Ha TPeTe
micrie. TopriBas 30eperia cBoe Apyre Miciie, 30UIBIITHRIIM BMICT Y
BBII nva 0,28 %. Koxu mogaTku Ha TMPOAYKTH 3alMaloTh MEPIIICTh Y
cknani BBIT, moxHa cTBepKyBaTh npo 0€34is1bHICTb YLy, B KpaiHi
SIKOTO MPOLBITAE EKOHOMIUHA, NOAITHUYHA | PiHaHCOBa kpu3a. HeoOxiaHo
3a3HAUUTH, 10 HACEJICHHA HECE OCHOBHE MOAATKOBE HABAHTAXKECHHS, [IPU
IIbOMY OLIBIMICTE 3 HUX OLIBINY YacTKYy CBOIX JOXO/IIB BUTpadace Ha
IPOAYKTH Xap4yBaHHS 1 KOMYHAIBHI IJIaTEXK1.

PesynpTatu perpeciiinoi Moaen mokazany, mo cepesl (piHaHCco-
BUX BAaXXEJIB HAWOINbLIIKMK BMIIMB HA PE3y/bTaTH MPOMUCIOBOT Jisb-
HOCTI Ma€ BaJIOTHUH PHHOK, HA JAPYromy Micul (POHIOBUN PUHOK,
TPETIO MO3UIIIK 3aiiMae GAHKIBCHKUM CEKTOp eKoHOoMiku. [Ipu npomy
00csr peanizoBaHOT NPOMUCIIOBOT NPOAYKIII HAHOUIBLI YYyTJIUBUM € J10
3M1H Ha (POHAOBOMY PUHKY, OaHKIBCHKHUI CEKTOP 3a BILTUBOM Ha JpPYy-
TOMY MICII, TPETIO TTO3UIIIO 3aiiMae BaOTHUI PHHOK.
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PO3BUTOK TTPOMUCIIOBOTO CEKTOPY HANpsIMy TOB’S3aHUM 13 100-
poOyToM HaceneHHA Kpainu. PesynbTaTu apyroi Mogeni BKa3yroTh Ha
IpAMY CHWIBHY JIIHIMHY 3aI€KHICTL MDK O(IIIHHUM CEpeIHIM KypPCcoM
Jo0Jiapa 0 TPHUBHI 1 CepeIHbOMICIYHOIO 3apIjIaTolo MPAIlIBHUKA B Y K-
paini (» = 0,8523). IIpu oMy 00csT peanizoBaHol IPOMHUCIOBOT Hpo-
AYKIIT Malxke B 1T 9Th pa3ip € O1IBIT UYTIUBUM JI0 3MIH CEPETHBLOMICH-
qHOT 3apTIIaTH MparliBHUKa (KoediienT enactuarocTi 0,4921), Hik 10
3MIH Kypcy Aonapa (koediuient enactuusocti 0,1054).
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PO3/ILJI 7
KJIACTEPHMI AHAJII3

7.1. CyTHiCTBh Ta BUAM KJIACTEPHOI0 AHAJI3Y

Kiractepuuit  anami3z J03BOJIIE BUSBUTH TPYNH (KJIACTEPH)
00’ €KTIB 3a 3aJaHMMU 3MIHHUMU.

3aBOaHHs KJIaCTEPHOIrO aHali3y noJsrae y (opMyBaHHI FPYIL:

* OJIHOPIAHUX BCepeauHi, 00 €KTH MOAI0HI MiXK colow (ymMoBa
BHYTPIITHBOI TOMOTCHHOCTI);

* BIAMIHHUX B1J 00 €KTIB B IHIIHX TpyIax (YMOBa 30BHINIHLO]1 T'e-
TEPOTEHHOCTI).

Y npoueci BUKOHAHHS KIIACTEPHOrO aHANI3Y BUSBIISIOTHCS CTATUC-
THUYHI 3B 13KH MK aHAII30BaHMMH 3MIHHUMMH, AKI BKa3YHOTb Ha MOA10-
HICTh 3MIHHHX, 1 MMOTIM 00’ €HAHHA BUSBICHHUX YMHHHKIB Y TPYIH Ha
OCHOBI PIBHA BIIMIHHOCTEH MK HUMH. KIJIBKICTE KIIACTEPIB 3a1EKUTh
BIJI TIApaMETPIB, IO 3aJar0ThCs, MOIOHOCTI 3MIHHHX, 0 00 €IHY-
FOTbCS B OJIMH KJIACTEP.

3a3Buuail napameTpu KaacTepu3auli MalTh PI3HY BENHYHUHY BHU-
MIPY, L0 HE A03BOJIE 1X 00’ €IHYBATH. Y CYHYTH LIEH HEAOMIK JO3BOJISE
cTaHjapTu3anisi mapamerpi. Crocio cranaapTusalili ooupaeTsca 3ae-
YKHO B1J] COIIAIbHO-€KOHOMITHOTO 3MICTY Ta CTaTUCTHYHOI IPUPOJIH T10-
Ka3HHUKIB. BapianTu mpoleayp cTaHgapTU3aiil 3a J0ITOMOTO BiHO-
LIEHb 3MIHIOKOTHCS | KOPUTYHOTHCA 3aJIEHHO BIJ METH AOCIIHKEHHS Ta
3MICTY NEPBUHHUX AaHKX. OCHOBHI CMOCOOM cTaHAapTH3aLIT HABEACHO
y Tabauui 7.1.

Taomumg 7.1
Cnoco0u cTanaaprTu3auii napamerpip

Cnoci0 crangaprmszanii | Ctumyastopn (max) | JectumyasTopu (min)
Cnoci0 crniBBIAHOUIEHD: X o
— . = i Z. N =—
— i i
o= xvmx ; xmin ; x.s'e.‘; X ! o ‘x;r;,r'
Knacuuunii cnocid cran- Xy — X Xi— X,
JapTu3aiii o o
Crangaprusania  Bapla- ;= Xy ™ Xui . = Koz — Xy
11 if - i -
LIHHUM PO3MaxoM X — X X — X
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k1o BCI MOKA3HUKM € CTUMYIIATOPAMU, TO CTaHIAPTH3AIIIIO J0-

. . . ij .
UILHO 3AIHCHIOBATH BIJHOMIEHHAM: Z, = . SIkuo 6a3or Mopis-
' X

%

HAHHSA € cepeHiil piBeHb IMOKA3HUKA, TOOTO a =x. Y IOPIBHSILHOMY
aHaji3i colanbHO-SKOHOMIYHIX SIBATI TIOMIHPEH] OMIHKH, PO3paxoBaHi
Ha OCHOBI1 BIJIXUJICHB (x}_.}. — @), CTAaHIAPTU30BaHKX BapialiiiHiM po3Ma-

xoM (x__ —x_ ). IIpH IbOMY JUIst CTHMYJISTOPIB & =X, , JUIsA J€CTHMY-

ax min

JTATOPIB & =X

nex *

Xy ™ X Xax Xy

ma
X ™ K i KXax — Krin

Cranmaptu3oBaHe y TaKUW CTIOCIO 3HAYEHHS z; MOKa3ye BiTHO-

CHY TIO3HUIIIIO j-01 OJWHUII CYKYITHOCTI B JIana3oHi Bapiaiii 3a i-M Mo-

Ka3HUKOM. 32 BUCOKUMH 3HAUEHHSIMH MOKA3HUKA z; HAOINKAETLCS 0

1, 32 Hu3bKUMU — A0 (. SKWO yC1 BENUUYUHH MAaKOTh OJHAKOBY BEJlH-

YUHY BUMIPY, X CTaHIApTU3YBATH HEMOTPIOHO.

7.2. ETanu KjaacTepHOro ananisy B SPSS

IIporpama SPSS peanizye TpH METOAY KIACTEPHOTO aHANI3Y:

I. Jsoeranuuii xinacTepHuil anami3. J[03BoJIs€ BUSABHTU TPYMHU
00’ €eKTiB (KnacTepiB) 3a 3aJaHMMU NAPAMETPAMM, SIKILIO Ll rPynu JTii-
CHO 1CHYIOTb. [Ipu HpOMY HporpamMa aBTOMATHYHO BU3HAYAE KLIBKICTh
ICHYIOUHX KJIacTepiB. KO OJHO3HAYHO BU3HAUUTU 1€ HEMOXJIHUBO,
yc1 00’ €KTH PO3MIIIYIOTH B OJHH.

2. Knacrepmzaris K-cepennimMu, PozOuBac 3a 3aqaHUMHE niapameT-
pamMH BCIO MHO’KHHY 00 €KTIB Ha 3a1aHy JOCITIIHHKOM KUIBKICTB KIIacTe-
piB Tak, o0 cepeHE 3HAYEHHS A9 KIIACTEPIB 32 KOKHWUM MapaMeTpom
MAKCUMAJIBHO BIIPI3HSIMCA.

3. lepapxiuHa knacrepusauis. HaitOiaeil rHy4YKAM METOM, AKUHI
J03BOJISAE ACTABHO JOCHIUTA CTPYKTYPY BIAMIHHOCTEH MK 00’€K-
TaMu 1 00paTH HAWOIIBIT ONITUMAITBHY KIJTBKICTH KIACTEPIR.

ETanu kmacTepHOro aHamizy:

1. Buoip napamempie-xpumepiie 0,11 Knacmepuszauii.
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2. Bubip cnocoby sumipy siocmani mixc o6’ exkmamu (Kiacme-
pamiui).

ITo4aTKOBOKO YMOBOIO € BITHECEHHS KOKHOTO 00’ €KTa J0 OJTHOTO
BI/IIIOBITHOTO KJIACTEPY. 3a3BUUal 3aCTOCOBYIOTH KB4/IpaT €BKIIIOBO1
BIJICTaH1, BIALIOBIIHO 0 AKOI BIICTaHL MK 00’ €KTaMH JOPIBHIOE CYyMI
KBaJpaTIB PI3HUII MK 3HAUYCHHSMU OJIHOMMEHHUX TMapaMeTpiB
00’exTiB, Y mporeci aHami3y cyMa KBaJIpaTiB PI3HHUIL PO3PaXxoBYEThCS
17151 Beix 3MiHHMX. OTpHUMaHi BIACTaHI BUKOPUCTOBYIOTLCS IPOrPaMor0
s opMyBaHHs KiactepiB. KpiM eBKIiIOBO1, ICHYIOTE U iHIN BH/A
BIJICTaHEH, a came Kopensiis Ilipcona, KocuHyc, KBaapaT €BKJIIJIOBO1
BIIcTaHl, Yebuinepa, MauxeTreHchka, MIHKOBCHKOT0, KOPUCTYBaIlbKa
BIJICTAHI.

Heo0xiaHO 3a3HAa4YWTH, L0 BCl MapaMeTpH CTAaHIAPTU3YIOTH, |
iXHS Bara CTa€ OJHAKOBOK. Y IPOrpaMHOMY MPOAYKTI 3aCTOCOBY-
IOThCS TaKl METOIM CTaH apTH3allli: Z-OI[IHKHY, Aiana3oH Bia —1 go +1,
miarmasod Big O go 1, MakcumanbHa BenmuuuHa 1, cepenne 1, crangapTHe
BITXUJICHHS.

3. Dopmysanun Kracmepis.

Icnye nBa OCHOBHI METOAH POPMYBAHHS KJIACTEPIB!

— Metoa 3adtTa. [loyaTkoBl KiaacTepy 30UILILYIOTHCA LLISAXOM
00’ e IHAHHSA JOTH TOKH, He Oyne cthopMoBaHUI €TUHUN KIacTep, AKui
MICTHTD YCi JaHi;

— MeToA ApobiieHHs OYIyeThCs Ha 3BOPOTHIM onepailil: crnoda-
TKY yci AgaHi 00’ €AHYIOTLCS B OJIMH KJAcTep, AKMH MOTIM AINNTHCA HA
YACTUHU JOTH, AOKW HE OYy/1e JOCATHYTHI DaKaHU pe3ybTarT.

o0 3aMOBUYBAHHA IPOTPAMOIO 3aCTOCOBYETHLCA METO/] 3IMUTTA,
AKUM Ma€ Takl CiM ¢nocoO1B 00’ €1HAHHA 00’ €KTIB, a caMe MIKIPYIIO-
BOT'0 1 BHYTPIITHEOTPYIOBOTO 3B SI3KIB, HAHOIMKIOTO 1 HAlIalbIIoro
CYCIJIIB, IEHTPOIAHOT 1 MEIIaHHOT KIlacTepu3alii, ¥Yopaa.

Hampuxiiazn, MiKTpynoBHid 3B’ 130K 00’ €JIHYE CepeIHI BCEPEIUHI
rpyn. Cnovarky po3paxoBYEThCA HAUMEHUIE CEPEAHE 3HAYCHHS BijC-
TaHl MK BCIMAa IIapaMu Ipyl, a MOTIM 00 €IHy€e ABI TPYIH, 11O HAM-
0111 Ou3bK1 MK coO0w. Ha nepiuoMy Kpolil, KOJIH yCl KIacTepu €
OJUHUYHUMH 00 €KTaMH, I OIeparid 3BOJUTLCS JO 3BHYANHOTO
MOTIAPHOTO TOPIBHAHHA BIJICTaHI Mik 00 ektamMu. TepMmiH «cepelHe
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3HAYEHHS» MA€ CCHC Ha JPYTOMY eTalll, KOJIM cpOpMOBaH1 KIIACTEPH,
K1 MICTATD OlnbLue ooHOro 00’ eKra.

4. Inmepnpemauin pesyrvmamie.

3aeKUTh BI [MUIEH TOCTITHUKA.

Ipuxaan. [IposecTn kinactepHuii aHadi3 TPYAOBOTO MOTSHITIATY
33 perioHaMu Ykpainu. J[Jig aHamizy 3acToCcyBaTH Taki 3MIHHI: 3aifHATE
HACEJIEHHS, THC. OCI0; TMOMUT Ha po0ody CHITY Ha KIHEUb NIeploay, THC.
0Ci0; nocTiliHe HACEJICHHS, CEPEIHs YNCEIbHICTb, THC. 0CI0; CepeIHbO-
MICSTUHA 3apo0iTHA IUTIaTa, TPH; PIBEHD 3apeecTpoBaHoOro 0e3podITTS Ha
KIHEIb POKY, ¥ % J0 HacelleHHs Ipalie3JaTHOTO BiKY; HAIBHUH JOX1M
Yy PO3paxyHKY Ha 0AHY oco0y, TpH; IHAEKCU CIIOXKUBYIUX ITIH, %, 10-
XOJW HACeNCHHS, MJIH TPH (I0aToK 3).

3 psiy CIOCTEPEIKCHHS BIITYYeHO M. KHiR y 3B’A3KY 13 CYTTEBUM
KOJIMBAHHSM YCIX HOro 3HA4YE€Hb Bij 3arajibHO1 TEHACHLII.

Oyukiis B SPSS: «Ananu3» — «Knaccupurauum» — «Aepap-
XHYecKas Kaacrepusauusa» (puc. 7.1).

i Doee PRIBCY

AL
] Mrmymene  lagemd  Ghpanesme X Feberin Frmn
1 w1 Her .4 B Fovornd B Heimanaas % fogse |8
2 i Hin i & llonpems. He pivires W Buagean
- B Foipean e g s *n Buagan
i = He i o e rpaen . He' g “ Buyoan
L I EMovpsna e g % Plapas
5 il O] 1 A TRERY MR R % BmEs
r I B Mungena  He powe * Dawpas
& - Heil [} W Naiigeen . He § e % Buugas
3 ™ T Marasan.  Hee poiaa % Fmnan
i * | B e ain mnasrepiea s |
| i peragn Cigazin..
[l Fioocp oo o0 aees
Ed taavren eraciwns

FY twrsses cracrasacaimn

" & Lo o d b i

LUTER St TR e i

I s Reany s B e i v st

Upms s wa s
Bk YE) LS
IR rusms

Er R ST

DESTANCTOECEY MRS RN 1 LS ERMBREIEIT B PCH NI

VIR IRRTAE ORI CRenTr e ne e

om 8 B8 O 8 - e
Puc. 7.1. Meton iepapxiduHol KiacTepu3amil

3 NBOro A1aj0roBOr0 BiKHA 00MpaeMo mapaMeTpH 1 3a JO0MOMO-
rO10 CTPUIKH MepeMintyemMo npaBopyd (puc. 7.2). 3agatu cnocid iaeH-
TUQGIKAIIT 3MIHHAX, JUIS HAIOTO CIIOCTEPEKECHHS 1I€ PETIOHN Y KpaiHHu,
nepeMIIyeMoO HOTO B HHKHE BIKHO TTPaBOpYyY.
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MepemeHHEE;
' & CepenHbomicayHa 33pobiTHa...
f PieedL 3apeccTpoBaHoro Gea...

@ & HOEKCH CIOMMBYMX WH [IKON...

f J0x0aN HAaceneHHA, MIH. TPH...,
& Hanerii QOXiA ¥ pospasyHEy .
MeTuTh HalniooeHWA IHaAYUEHNAMK.

[ A Perion [Perior) l
{ KnacTepusnEaTh

@ HafBmwoaesua O MepemexHbe

BoigecTi
W Cratucruka & Mpaduxn

Puc. 7.2. BHeceHHs napaMeTpiB 11 NPOBeJe¢HHS iepapXxiyHol
KJacTepH3amii

OO0uparouu BKIAAKy CTATUCTUKH, MOMHA BCTAHOBUTH MITKH, SIKI

3a0e3neuars Bidyasizauiio NpoLeciB KiacTepusallii, a came:
— Mitka «llopsagox arnoMepalii» 3a0e3ne4nTh Bisyaai3alliio MoK-

POKOROT'O KJIACTEPHOTO aHaI3y {(puc. 7.3).

Wy, Wepapuruecknii enacreprbil asanms: Cratm., X

[¥ Nopanox amomepaln
[] Marpuua GnnaocTei

MpuHAONEMHOCTL K KNACTEDAM

& Her
8 OpHo peweHne

Yucno knacrepoe: D

) Ananazgn pelieHni

Puc. 7.3. CTaTnCcTHYHI XapaKTEePUCTHKH I€PpAPXIiYHOI KJIACTE-

pusauii
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VY tadnmumi «Kpoku armoMeparttii» apyra kononka Knacrep o6 e-
HaHUH | cknagaeTbea i3 ctoBnuiB Knacrep 11 Knacrep 2, ski Bianoei-
JAI0Th HOMEpaM KiacTepiB, IO 00’eaHaHl Ha 1boMy Kkpoiil. [licns
00’ eTHAHHS KJIacTepa IPUCBOIOETHECA HOMED, SIKUH BIITIOB11a€ HOMEPY
B kool Knactep 1. Hactynna xononka «KoedimieHTy MICTSTh 3Ha-
JeHHS BIJCTaHl MDK KJIacTepaMH, skl 00’ € THYIOThCS Ha TaHOMY KPOIIi,
Komonka «ETtam» miepmoro MmosBIEHHS KIacTepa TOKaszye, Ha SKOMY
Kpoui 40 UbOro 3’SBWIKCA NEpLUMi i apyruili o0’ e€gHaHi KIacTepu.
Octanng xonoHka «HacTymuuii etam» mokasye, Ha AKOMY KpOIll 3HOBY
3 ABUTHLCA KIIacTep, 10 YTBOPSHUH HA IILOMY KPOIIi:

— MiTka «Matpura OIu30CcTei» AaCTh 3MOTY Bl3yalli3yBaTH iH-
dbopMarliro Mpo BIACTAHL MK 00’ €KTaMU 1 KJTacTepaMH,

— HACTYMHUM € BUOIp TPHHANCKHOCTI O KIACTEPIB; MITKA
«Het» — 3a0e3ne4ynTh BUBIA YCIX KNacTepiB y pesyabstatri; «OaHo pe-
MICHHUE» — JIa€ MOKIMBICTE 3aJaTH TOYHY KUIBKICTh KIIACTEPIB Y Pi-
nmieHHi; «/luamnazoH penienuii» — 3ade3nedye BUBLA JCKUILKOX PIIICHB 3
PI3HOIO KUIBKICTIO KIIACTEPIB, 3aJa€ThCs 1ala30H B 1 10.

Biakpusiuiu Bknaaky «I'pagukmy, HEOOXIAHO NMPOCTABUTH BIAMIT-
kn «Jlenaporpammay, saka rpadiuHo BiaoOpa3uTe BIAHOCHY BENUUUHY
PI3HOCTI MK mapamerpamu abo KjiacTepaMy Ha KOKHOMY KpoLl Ipo-
necy (puc. 7.4). «CocynpuaTasy» aiarpaMa B IporpamMi Mae psiji HeJ10J11-
KiB, TOMY CTaBUThLCS BiaMiTKa «Hery.

lt Mepapxiaeckiii xnacTephsid ananus: Mp. X

¥ Dewaporpamma
CocynsuaTan Quarpamma

C) Bce KNacTepsl
) 3anaHHBI ONana3oH KNacTepoe

8: Her;

OpuenTauns

iﬂpunummrb” Ormesda J[ Cnpaska ]

Puc. 7.4. I'padiuna Bizyanizauin iepapxiuHoi kaacrepusauii
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Bruagka «MeToa» 1ae MOKIHBICTh 00paTH METOAMN 3B AA3KY —
mMeToau GOpMYyBaHHS KJIACTEPIB, MPH SKUX 00 €KTH 00 €OHYIOTbCS B
Tpyly Ha OCHOBI PO3paxoOBaHOI MDK HHUMHM BIJICTaHi, TOOTO CHOCIO
00’ e1HaHHsA nTapameTpiB (puc. 7.4):

«MeEKTpyIIIOBLIE CBS3U» — CYTHICTH METOAY B 00 €lHAHI Ha
KOXKHOMY KpOIll TUIATAIOThL KiaacTepu abo 00 €KTH, BIICTAHB MIX
SKHUMHW MIHIMaJbHA,

«bnmwkaiilumii cocen» — B OCHOBI nouyarae BUOIp 3MiHHHX, BLAC-
TaHb MK SIKUMH MiHIMaJIbHA.

«JlanpHU#t cocer» — B OCHOB1 Iojsirae BUO1p 3MIHHUX, BIJICTAHb
MDK SIKMMH MAKCHMAaJbHA.

«IleHTpouaHas KiaacTepH3alusa» — OIIHIOETLCH BIJCTAHb MIXK
HEHTPOIAAMH (CePEIHIMU) TPYT 3MIHHUX.

«Metoa Yopaa» — sk Mipa, BAKOPHUCTOBYETBCS KBaAPaT €BKILA0-
BOI BIJICTaH1, IKMH MOBUHEH OYTH MIHIMAJIbHUM TOIIIO.

li:',, Mepapunusckwi knacTeprnil ananna: Metog X

[ MeTon: | Mexapynnoeoi cesiau i I‘

Mepa

® VyrepeaneHas.  |Keagpar EBKNUAcsE0it v

) KonwyecTeedHan:

) BuHapHas

 Mpeobpa3oBats 3HAUEHUA ~Mepa npeofipaso.
CTaHaapTHaauHa: Q-DLI.EHIGI ittt 'E [ Basate mogyne
@ Mo nepeMeHHLIM [ CMeHnTb 3HaK
©) Mo HabniwgeHuAM: | Mpueectw k 0-1

|Dponomwms | omwewa || Crpasea

Puc. 7.5. BcraHOoB/JAeHHS MeTOAIB iepapxivHol KaacTepusauil
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VY cmucky «MHTEpBATHEHAS) MOKHA 00paTH ¢Mmocid po3paxyHKy
BiacTaHl MK 00’ eKTamu, a caMe:

— «Ksaapat paccroauus EBknuaa» — BIICTaHb MIK 00’ €KTaMHu
PO3paxoBYETBCS K PI3HHULE KBAJPATIB BIAMOBIIHUX 3MIHHHUX IHX
00’€KTiB, 110 OEpyTh YUacTh B aHAII3;

—  «Kocunyc» — METO BUMIPY BiJcTaH1 6a3yeThCs Ha KOCHHYCAX
BEKTOPIB 3MIHHUX;

— «Koppenauusa Ilupcona» — MeToa BUMIPY BIACTaHI 3a O0IO-
MOTOI0 KOPEJIALli BEKTOPIB 3MIHHHX;

— «Yebpinepay — po3paxyHOK BIACTAHI SIK MAKCUMYMY aOCOMOT-
HOTO 3HAYCHHS PI3HUIT MK €IEMCHTAMHU;

— «HacTpoeHHas»» — MO3BONSIE 3aJaTH KOPUCTYBALIBKUH BUMIp
BiJICTaHI TOIO.

Cnocié crangaptusaiiii odupaersca 31 cnucKy «CTaHaapTh3a-
ITisDy, 3aYBAXKUMO, M0 IPOBEACHHS CTAHIAPTU3AII] PISHUMH METOIaMHU
MOXKE JaTH PI3HI pe3yabTaTy JOCHIAHUKY. 3aralbHONIPHHHATUM € Me-
TOJ CTAHJIAPTU3AINT Z-3HAUCHHS.

Jlna 30epeeHHs pe3yNbTaTiB KJACTEPHOTO aHamizy noTpidHO
BIAKPUTH BKIAAKY «COXPaHUTbY» | NPOCTaBUTH MITKH, SKY KUIbKICTb
KJacTepiB noTpioHo 30epertu. JOCaiJHUK MOKE OTPUMATH OJHE 3HA-
4eHHsI, a MOKe JICKUIbKa Y BCTAHOBJICHOMY HUM JilanaszoHi (puc. 7.6).

l-t, Mepaposeckuit knacrephbii avanus: Co.. X

r NpuHaaNexKoCTL K KNAcTepam
) Her
@ OpHo peiseHue
Yucno knacrepos ”4 |

© AnanaioH peleHni

|Opopomwanrs || Omvewa || crpamka |

Puc. 7.6. 30epexenns icpapxiunol kiaacrepusauii

Hatucuysiiu xkHOTKY «[IpooKUTEY», OTpUMaEeMO TakHii pe-
3yIBTaT (Tabm. 7.2).
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Tabmui 7.2
Iopsaaok armomMepanun (KJiacTepos)

OO’ ennanuii ETan nepuoi nosiBu
KjaacTep Koediuie- Ki1acrepa Hacrynuuii
Eran |[Knactep 1|Knactep 2 HTH Knactep 1 | Knacrtep 2 eran
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 | 7 12,709 18 17 21
20 3 12 13,013 0 16 22
21 | 6 18,555 19 0 22
22 1 3 27,703 21 20 23
23 1 4 39,410 22 0 0

Sk BMAHO 3 TabiMli, HA NEPLUIOMY €Talll B KIacTep 00 €aHYeThCA
napa 00’ €KTIB, BIICTaHb MK SIKUMH € HaiiMeHtiow. Ha npyromy — 3HOByY
pPO3PaXOBYETHCS BIACTaHL MK 00 €KTaMH 1 00’ €JHYIOTh Y KJIacTep mnapy
HAMOLTBIIT OTM3BLKHUX 00’ €KTIB, Y pe3yJIbTaTl OTPUMYETHCSA ad0 OIMH KIIac-
TEP 13 TPHOX 00’ €eKTIiB, a0 ABA KnacTtepu 13 ABOX 00 exTiB, [Tpouec 3muTTs
MPOAOBKYETLCA AOTH, AOKH YCI 00’ €KTH HE MOTPANSTh B OJUH KJacTep.
Ha erani | 06’egHani 06’ exktu 18 120. Biactane Mk 06’ €KTaMu JOPIBHIOE
0,566. He onuH 13 1BOX 00 €KTIB HE HAICKHUTH JO OYIb-IKOTO KIacTepa,
Ipo IO CBIYATh HYJ1 B CTOBIMUHKY Kiactep | 1 2 (eTam mepimnoi mossu
KiacTepa). HacTymmHIM eTarmom JUid MO0 KJIACTepa € eTal 5, Ha IKOMY J0
KJIacTepa NpUegHyeThCs 00’ ekT 24 TOLLO.

HanexxHicTs 10 Kj1acTepiB nogaHo B Tabnuui 7.3.
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TaGnmns 7.3
HajexuicTh 10 KaacTepis
CrocrepexenHs Kaacrepu 4

1 :BinHunbka 1
2:BOJIMHCBKA
3:/lHinponeTpoBchka
4: JlonenbKka
S:Kutomupcska
6:3akaprarchbKa
7:3anopi3bKa
8:1BaHO-DpaHKiIBCHKA
9:KuiBchka
10:KipoBorpaaceka
11:Jlyrancexa
12:JIbBIBCHKA
13:Mukonaisceka
14:0Onecbka
15:TTonraschka
16:PiBHEHCHKA
17:CymchbKa
18:TepHoniabChKa
19: XapkiBCbKa
20:XepcoHCbKa
21:XmenbHulbKa
22:Yepkacbka
23:YepHiBelBKA
24:YepHiriBcobKa

—t | = | = = (D | — = = (= (MY — (D= | — = = = | — | | D | —

Jlns 3py4HOCTI TPakTyBaHHS Pe3yJbTaTy HEOOXIAHO 300pa3uTH
pO3MoAiN 3a KjgacTtepamu 3a Aonomorow aiarpamu (puc. 7.7). Jns
LIBOTO TIOTPIOHO AKTHBI3YBAaTH TaOJUIIK, HATUCHYBIIM JIB141 JIIBY KJla-
BIIITY MHIITKY, BUAUTUTH CTOBITYMK 1 HATUCHYTH IIPAaBy KHOIIKY MUIIIKH.
3 KOHTEKCTHOTO MeHI0 obpatu «Co3znate guarpammy» — «(Cronbua-
TYIO».
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Puc. 7.8. liarpama iepapxiuHoi kaacrepu3anii

JcHaporpama mokasye MpoIce KIaCTCPHU3allii 3a TOTIOMOTOIO JIC-
PCBOBUAHOT CTPYKTYypH (puc. 7.9).
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CosmemeHne KnacTepa nepoEannponaHHbIx p-l(t‘loﬂlllll_l
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T
|

Cascera 14

Hereusra 4

Puc. 7.9. Jenaporpama iepapxiuHoi Kaacrepusanii

Jae MOKIMBICTh AOCHIAHUKY MPOAHATII3YBATH BCl €TANU KJIAaCTe-
pH3allii, a caMe BU3HA4YMTH iX KUIBKICTH 1 BiacTauil. [1lkamna Big 0 1o 25
yMoBHa. Ha meHaporpami Oy/1b-sIKe pIIICHHS XapaKTePU3YEThCH BEPTH-
KaJTBHOIO JIHIEI, KITBKICTE TOUOK TEPETHHY SKOi 3 JISPEBOM BiIITOBI-
AA€ KINbKOCTI KAACTEPIB HA MOTOUHOMY e€Tani. OTke, KO0 PO3MITHTH
niHie Ha 15, To ue 18 1 19 kpoku, B IKUX OTPUMYETBLCA 3 KIACTEPHU.
JleHAporpama J03BOJISIE PO3PAXyBaTH ONTHMAJIbHY KUIBKICTH KIIacTe-
piB, aKky HeoOXxi1HO Oyio Oyaysatu. [l 100 BiJl KITBKOCTI MapaMeT-
pIB BITHIMAEMO KIITBKICTh KpPOKiB, TOOTO 24 — 20 = 4 Kitactepm.

Bucnoeox., BupoOHUUMM TOTEHIIAN YKpaiHu 3HAYHO BIJPI3HA-
€TLCA 3@ pErioHamu, KJIACTEPHMUII aHaI13 NOKAa3aB, O B NMEPLIMNA Kaac-
TCp HOTPANKIIA JIUIIC 3aKaphaTchKa o0IacTh, AKA Ma€ HU3BKUHN PIBCHB
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0e3po0ITTA 1 BUCOKUIT pIBEHB cepenHboi 3aprnatu. Y apyruil JJone-
ubka 001acTh SK OJHA 3 MOTYXXHUX MPOMUCIOBUX OONACTEN, NpU
ITbOMY BOHA MA€ MAKCUMAaJIbHY KUILKICTH IIOCTIHOTO HACENEHHS 1 1H-
JEKC CIOKUBYUUX ITIH. Y TPETId KJaacTtep MOTPANUIO YOTHUPU MPOMUC-
JIOBUX PErioHH, a caMme J[HIpOoNIeTpOBChKUI (Mae MaKCUMAJILHY KUTb-
KICTB 3aMHATOrO HaceNeHHA), JIBBIBCHKHU (MpUTaMaHHUH MIHIMAJTh-
HUHN 1HIEKC CMIO¥UBUMX IT1H), Onechkuil (Maiixke MIHIMATEHUM PIBEHE
0e3po0biTTA) 1 XapkiBcbKuH (gpyre Micue OO 3alHATOCTI Hace-
JIeHHS). Yl iHI PerioHHU MOTPAIMINA B YETBEPTHH KIIacTep.

2. Posrnsaemo kmactepusamnio K-cepenniMm. Pynkilis B SPSS:
«Anammnz» — «Knmacendpuxamun» — «Knacrepuzanmua K-cpeaaummy
(puc. 7.10).
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Puc. 7.10. Metoa kanacrepusanii K-cepeanim

OOpaBwin QyHKLIFO 31 CNHCKY, OTPUMAEMO 1AJIOTOBE BIKHO, SKE
Ha/1aCcTh 3MOTy 00paTH napamMeTpu i METOAU AoCaIIKeHHA (puc. 7.11).
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‘il':.'. EnacrepHiid asanvs metogom K cpear

| MepemeHHEE:
‘@ Average Linkage (B.. & 3aiwate vacenenun, Tic oci6 [3aiuATeHaceneHMs]
& Average Linkage (B.. & Nonwr 4a poBouy ciny Ha KiKews nepiogy, TMe. 0cid Ma...

& Average Linkage (B & Noctiire HaceneqHA cepeasn wcenkHicTs, odf [Moctl
ﬂ Homep knacrepa Ha... E J’ CepegHsoMiCAYHa 33pofitha nnara. rps [3zpanaral

E; Homep knacrepa Ha.. f Pieeub 3apeccTposadoro Ge3pofitra, Ha KiHeub poKy, ¥ .
g? HaaeHnd Qovg ¥ poapaxyHKy Ha ogHy ccoby, rp. [Doxig...

MeTuTe HaGNVOEHUA IHEYSHHAM N,

| [ Perion [Perion) |

YWCrio KnacTepos: [ MeTaa

@ Mrepauen v knaccudivkanina ) Toneko knaccufivKauns

LleHTpel KNSCTRPOR
| TTpouUMTaTE HaYankbHLIE W3

| JaNHCaTe OKOHYATENbHEIE B
& Mo

(Lo (amana) ooz ) (crmova) (cmpan)

Puc. 7.11. Jdianoroee BikHO BHOOPY MapaMeTpiB IS KIACTE-
pu3auii K-cepeaunim

0008’ 513k0BO HEOOX1AHO noctaBuTu MITKy «[IpuHaanexanue K
KJIACTEPy», sIKa MICTUTBCA Y BKIaALl «CoxXpaHUuTh» (puc. 7.12).

¥ Knacrep K-cpegrio: Coxpans Hoeyo M. X

W MpMHEANE¥HOCTE X KNacTepy

Puc. 7.12. 30epe:xkeHHss pe3yabTaTiB  KJaacTepusauil
K-cepeanim

Hatuchypiun Bknaaky «llapamMeTpbi», MOCTABUTH MITKY PO Bi-
n00paXKeHHs CTATUCTHYHHX PE3YILTATIB IEHTPOBAHKX KJIATEPIB IOYaT-
KOBHX 1 KIHIEBHX (puc. 7.13).
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. Knacreprmi awanus metogom K cpegine Ma.. X

CTarncTuka
[ HauaneHblie WeHTDR KNAacTepos

|| TaBnnua gucnepcioHH0To aHannaa

¥/ ‘KoHeuHbIA KNacTep ONA KaAoro HEE‘rm{]J‘],BHI-"IF!;
MponyilexHEe 3HaYeHNA

@ Weknioyate HalniuaeHWA LenaKom
::-' Woinmioyate HabnwgeHHAa nonapHo

|Opoporkurs || Omaera || Crpama |

Puc. 7.13. Hetanizauis napamerpis Kiaacrepusauii K-cepeanim
PesynbTaT oTpUMaEMO Miciid HATUCKAHHA KHONKHU «[1poaomkuts.

Ilpuxknaa. 3a f1aHUMH HaBeJACHOTO BHUIIE IPUKIATY IPOBEIEMO
KJIACTEPHU3aIIiio 3a JAomoMorow Meroay K-cepemnaroro.

ITouaTkoBI IIEHTPHU KIACTEPIB BKA3YIOTh, IO TPETIH KIacTep Mae
MaKCHMallbHI 3HA4YEHHS 32 OLILLIICTH) MOKA3HUKIB, KPIM PIBHS 3apeec-
TPOBAHOTO 0e3poOITTS i IHAEKCY CMOXKHUBYMX LiH, sIKI HAONWKEH] A0
MIHIMaJILHOT'O 3Ha4YeHHs (Tadi. 7.4).

Taomumg 7.4
[lovaTKoOBI HEHTPH KJIACTEPIB
_ Kiaacrep
Ioxkasnuukn 1 ) 3 4
3aifnaTe HaceaeHHd, THC. OCID 580,60 | 298,20 | 1402,30 | 1 258,90
[lonut Ha podouy Culy Ha KIHElb 3,70 0.50 6.40 3,30

epiojTy, THC. 0Ci0

[MocTiitHe HaceNeHHs, CEpeaHS YH-

) . 1 399,30 |2 155,22 3215,50 | 2 669,17
€/1bHICTL, TUC. OC10

Fepenﬂbomcﬂqna 3apo0iTHA TIaTa, 8 375,00 | 7 365.00 | 8 862.00 | 7 657,00

rpH
PiReHh  3apeecTpoRaHOro  6e3po-
1TT4, Ha KIHELb POKY, ¥ %o 10 Hace- 3,00 2,10 1,70 1,60

JICHHS TTPate3/IaTHOTO BIKY

E“BH“” AOXIA Y POSPAXYHKY HA 01517 50 |20618,60| 72883.40 | 60117,70
JHY 0co0y, TpH

IHaeKCH CTIOXKUBYMX IH | 109,30 | 109,30 | 109,20 | 111,20
OXOJM HACEASHLS, M [Pl 112856,00/60086,001305510,00(216333,00
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Jpyruil kmactep MICTUTBH 0arato MiHIMAJILHUX 3HAYEHb, a CaMe
KUIBKICTh 3aHHATOrO HACEACHHS, IOMUT HA POOOYY CHIlY, CEPEAHbOMI-
CAYHY 3apIuiaTy, HasIBHUH JOX1J Y PO3paxyHKY Ha OJIHY 0C00Y 1 10X0a1
HACEJICHHS.

Merton knacrepu3artiii K-cepeaHiM 1ae MOKIUBICTE 3MIHUTH PO3-
paxoBaH1 HUEHTPH KJITACTEPIB, IO JO3BOJIAE OTPUMATH OLTBIT TOUHUH pe-
3ynaeTar (Tabn. 7.5), Tomy ORI A€TaIBHO JOMIIBHO OMUCYBATH KIH-
LEB1 LEHTPpU KaacTepiB (Tadu. 7.6).

Tabmuus 7.5
XpoHo.Joria itepanii *
lTepﬂl[iH 1 3MlHazlleHTplB RﬂaC;‘eplB y
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. [logiOHICTE AOCATHYTA 3aBJASKH HEBEIMKUM 3MiHAM IIEHTPIB KIACTEpPiB
a60 6e3 Hux. MakcumanbHa 3MiHa a0COMIOTHOL KOOpAUHALLL A1l Oy Ib-SKOIO 11eH-

Tpy: ,000. IloTtouyna itepamis — 4. MiHiManbHA BIACTAHb MK HAYaJIbHUMU
ucHTpamu: 65 988,007,

Tabnuus 7.6
Kinnesi nentpu kiacrepis
. Knacrep

IHoKka3HHUKH 1 5 3 4
SaliHATe HACEJeHHI, TUC. OCI0 603,03 H439,85 1 402,30 925,15
]'Ior{m Ha po60f1y CUITY Ha Kmem,l,% 132 6.40 320
nepiony, THC, OCiO
|locTliine nacenenns, Cepems Mu-y 399 ¢4 11 16903 [3215.50 [ 531,10
CeNbLHICTE, THC. 0CI0
]%elfeﬂﬂbObllCHHHa 3apo0biTHa [IaTa,, - 68.25 7 366.62 18 862.00 |8 529,67
PiBens 3apeccTpoBa”Horo  0espo-
OITTH, HA KIHEIh POKY, ¥ % /10 Hace-2,33 2.30 1,70 1,55
NeHHs NPALE3IaTHOIO BIKY
HasBuuii 10XIA 'y pOIPAXYHKY Ay 16 20l4e 737,45 (72 883 .40 |56 693 82
oIHY 0c00y, TpH
THaeKeU CnOMUBYUX LIH 109,15 (109,62 109,20 110,35
J{0X0a1 HACENEHHs, MITH TPH 99 995,50[69 660,77 [305 510,00{176 593,83
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Tabnuns KIHUEBUX HEHTPIB KITACTEPIB Y [TbOMY BUTIAAKY CYTTEBO
HE 3MiHunacs. JlinepoM € Kiactep TpH 1 B HbOIO MOTPAIMB JUIIE OOUH
perioH (/HimponeTpoBChbKUi ) (Taba. 7.7, puc. 7.14).

Tabmuma 7.7
Hane:xkHicTs 10 KIacTepiB
Homep
CIOCTEPesKEHHS Perion Knacrep | Biacrans
| BigHUIIBKA | 12958.435
2 BomHCBKA 2 5927,666
3 JILinponeTpoBCLKA 3 ,000
4 /{oHEbKa 4 25006,493
5 JKutomupcebka 2 15054,759
6 3akapraTcbka 2 6725,481
7 Banopi3bka 4 29749357
8 [Rano-OpaHKiBCHKA 1 14212,141
9 KuiBchKa 4 31634,745
10 Kipogorpaucbka 2 6693.619
11 Ulyranceka 2 27836,368
12 UlbBiBCEKA 4 9459,367
13 MuKOITaiBChKa 2 14774,424
14 [Oicchka 4 12554,399
15 [ lonTaBcbka 1 14290,460
16 P1BHEeHCLKA 2 3312,028
17 [CyMchka 2 14100,054
18 TepHOnuIbChKA 2 8614,133
19 Xapkirceka 4 39897,573
20 X epCOHCHKA 2 3821,417
21 X MCIIBHMIIBKA 1 12840,760
22 Uepkacbka 2 12883,308
23 |‘lcpHchubKa 2 18785,186
24 UepHiriBchka 2 4303,059

3 MakcUMallbHUX 3HAYEHB 34 IIapaMeTpaMy HOTo MOKHA OXapak-
TEePU3YBATH SK MOTY)XHUN MPOMHUCIIOBUI IIEHTP YKpaiHW 13 BIIHOCHO
BUCOKMMU JOXOAAMK HACEJEHHS — «HAaWKpalle MICLE NMpaueBaallTy-
BaHH» (puc. 7.13).

Bizyanizaliro pe3ynbTaTiB pO3M0A1UTY MOKHA OTPUMATH, 10Oy 1y-
BaBIITY JIOJIATKOBO 3a Tabiuieto 7.6 aiarpamy (puc.7.15).
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TepiB
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JpyTHii KJ1acTep MICTUTH Maif’ke BC1 MIHIMaJIbHI 3HAYEHHS LIEHT-

piB KJacTepiB, HOro MoXHa HA3BATH «HAHTIpLIE MicUE ONpaLeBIALITY-
BaHHA» (puc. 7.16).

JuiHHI

| JAHHATE HACENSHHA, TS,
oci
= MomT Ha pebody cuny, Ha
— KiHELE Nepiody, TWC. ocil
__ MocTilHe HaceneHHA
lcepEAHA YMCENBHICTE, THE.
ociB
[ CepegHeoMic a4Ha 2apobiTHE
nnaTa, mpH
PipeHe sapeccTpoOBEaHOMD
o BeapobiTTAa, HA KHEUE poky,
=y % N0 HRCENSHHA
NpEUEsnaTHOM Biky

300 000

n HaaeHMA 1oxin, ¥ po3payyHEyY
200 ooo— HE ogHY ocoly, mH.

|2 I erer cnosMe 1M UiH
- 1 NoxoaM HSCENEHHA, MIH.

= mpH.

BHavYeHHA

100 0o0= 1

G ] 1 - [ ]
KnacTep 1 KnacTep 2 Knactep 3 KnacTep 4
Knacrep

Puc. 7.16. /liarpama KiHHeBHX HeHTPIB KJIACTEPIB

Ayrtcalinepamu € 6inblue noaoBUHM perioHiB (13) Ykpainu, skl
OTpaIIM B ApyTuil Kinacrep, a caMme Bonuuceka, JKutomupcebka, 3a-
kapnatchbka, KipoBorpanceka, JIlyranceka, MukosaiBcbka, PIBHEHCEKA,
Cymcrka, TepHominbchbka, XepcoHChka, Yepkackka, UepHITIBChKa,
Yepuiseubka obnacti (tabn. 7.7, puc. 7.14). Ile cinbCbKOrocnoaapChKi
PErioHU, IKI MAIOTh HU3bKUH PIBEHB PO3BUTKY MPOMHUCIOBOTO CEKTOPY,
Kpim Jlyrancpkol o6acTi, gKa NoTpauia B LISH KIacTep Yepes3 BOEHHI
aii B YKpaiHi, 110 HEraTUBHO BIUIMHYJIO Ha HOrO COIl1albHO-CKOHOMIYHI
MTOKa3HUKH.

HactymHi gBa KIacTEepH CYTTEBO HE BUPIZHSIOTHCS 3a KUIBKICTIO
perioHis {Tabmn. 7.8).

Tax, y nepwiuii kaacrep yBidLIM HOTUPU PETiOHU, a came BiHHK-
UbKUM, IBaHO-OpankiBChKUM, [loaTaBCRKMM 1 XMCHBHHIIBKUM — IIC
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00I1acT1 3 MAKCHUMAJIBHUM PIBHEM 3apeeCTPOBAHOTO 0e3poliITTS. Y UeT-
BEPTOMY KJIACTEPI XapaKTCPHUM € MapameTp IHACKCY CIIOKMBYMX LIiH,
TOMY MOKHA HAJaTH KIacTePy HA3By «HANHIOpOKY1 I[IHW», MA€ IIICTh
obinacteii, a came Jonenpky, 3anopizbky, Kuieceky, JIeBiBCEKY, One-
CbKY, XapKIBCBKY.

Tabmuns 7.8

KinbKICTB CHIOCTEPEeKEHD Y KOKHOMY KJIACTEPi
Kiactep 1 «HaitbiIpIIC 6C3POOITTIN 4

2 «HAWTIpILIE MICIE TPALECBIAIITYBAHHS 13

3 «ialKkpalue MiCLE MpaleBaalTyBalis |

4 «HaWHIOpOKTI HIHN 6
Bami a1 24
[IpouyicHi 0

TTporpama Tako» BW3HAuUac BIACTAHI MiXk KIHIECBHMH I[CHTpaMHU
kiactepie (tadn. 7.8) i mpomoauTh aucnepciiinuii anamiz ANOVA
(Tabn. 7.9)

Tabnuus 7.9
BiacTaHb Mik KiHIeBUMH IIeHTPaMH KJIacTepis
Knacrep 1 2 3 4
| 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

TTpn ubomy HeoOXiaHO 3ayBaxuTH, U0 F-kpurepii noTpidHo 3a-
CTOCOBYBATH JIMLIE 3 OMHCOBOIO LUTIO Y 3B A3KY 3 THUM, 110 KJIaCTEPH
BUOpaH1 Tak, OO PI3HULA MK CHOCTEPEIKEHHS B PI3HUX KIacTepax
OyJ1a MaKCHMalbHOK. PO3paxoBaHi piBHI 3HAYUMOCTI HE CKOPErOBaH1
JUIA ITHOTO, 1 TOMY 1X HE MOKHA 3aCTOCOBYBATH JIJISl IEPEBIPKH TIMOTS3H
PO PIBHICTE CEPEIHIX KIIACTEPIB,

Tabmums 7.10

ANOVA
Kmacrep IMoxudka :
= = IHAMH-
IHokazHUKH Cepeaniii Cepennii F MG
KBaapar CT. CB. KBAaApar C1. CB. ’
Baifnare  HACGNOHRA, 53000 (17 3 15183,617 20 [34,951| 0,000
THUC. OCI1O
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[[ouut ta pobouy cuiy,

Ha KiHellb [epiofdy, THC. 11,313 3 1,626 20 6,958 | 0,002
ocio

[TocTiiiHe HaceneHHs ce-

PeiIS YHCRIIbLICTD, THE, 3453248,962 3 261911,342 20 | 13,185 0,000
oCLO

CepeaHboMICSTHA 3apo-
OITHA MUTATA, TPH

Piseiin, sapeecrpoBaionro,
0e3pobITTS, Ha KIHEIH
poky y % 10 HACCICHHA
MpALE3IATHOTO BIKY

2254584,155 3 265820,558 20 | 8,482 | 0,001

0,899 3 0,383 20 | 2,345 | 0,103

Hasizuuin 10xiil y po3pa-
XYHKY Ha ofHy ocoby, 313090976,944 3 94737684,961 | 20 3,305 | 0,041
rpH

IHgeKeH CnOXKUBUMX LIH 1,357 3 0.785 20 1,727 | 0,194

ﬁg:"ﬂ” HACCICHEA, M5 0780706060,828] 3 [268217224.107| 20 [107,311] 0,000

Bucnoeox. Y BUMaaky, KOMA MOTPIOHO LIBUAKO 3HAUTH poOOTY 3
BUCOKHMM PIBHEM J10XO04Y, NOTPIOHO 1xaTu B JHINpONEeTpOBCHKUI pe-
rion. Cxiagno 6yae mykatu podoty y BiHHALIBKIN, IBano-PpaHKiBCh-
kiii, IlonTaBchkit 1 XMenpHUIIBKIH oOnacTax. Haitnopoxuuii piBeHb
X¥utTsa y JloHenskoMy, 3anopizbkoMy, KuiBchkomy, JIBBIBCBKOMY,
Onecbkomy, XapkiBcbkomy perionax. KnactepHuil aHani3 nokasas, 11O
ObLIICTL perioHiB Ykpainn (13) noTpanuiu B KIacTep «HAWUTIpLIE
MICILIE NIPAlICBIAILITYBAHH.

Ilepenik mUTAHb AJI51 CAMOKOHTPOJIIO

1. T1oACHITH CYTHICTh KJIACTEPHOIO aHAJI3Y.

2. Ha3BiThb 3aBmaHHA, AKI CTOATh IIepea  JOCIITHHUKOM
KJIACTEPHOTO aHaJI3y.

3. Jnsg 40TO 3aCTOCOBYETHCA CTaHAApTU3AIlld TIOKA3HUKIB 1 sIKi
METOIW CTAHAAPTHU3AIlli BH 3HacTE?

4. Ha3BiThb METOIM KIACTEPHOro anamnizy, ski nepeadaueHi B
OpOorpaMHOMY IpOoayKTi SPSS.

5. T1oACHITH CYTHICTh JIBOETAIIHOTO KJIACTEPHOIO aHAI3y.

6. Ha3BiTh 0COONMBICT,  KIACTEpH3allll 3a  JOIOMOTOI0
K-cepennim,

7. OxapaxTepusyiite OCOOIMBOCTI 3aCTOCYBAHHS 1€papXivHOT
KJaacTepusauii.
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8. Ha3miTb OCHOBHI €TaITH KJIACTEPHOTO aHAI3Y 1 MOSCHITH IXHIO
CYTHICTb.

9. IlosacHiTs cyTHICTh MOHATTA «[lopaaox armomMepartii».

10. Jling 90T0 po3paxOBYEThHCS B KIIACTEPHOMY aHami3l «Matpuns
OJIM3BKOCTIN?

11, JIs 90T0 BUKOPHCTOBYIOTE «JIeHApOTpamMy» B KIaCTCPHOMY
anamsi?

12. Ha3BiTb OCHOBHI cnocoOu 00’ €qHAHHS MapaMeTpiB.

13. HasBith OCHOBHI CHOCOOHM PO3paxyHKy BIICTaHI MK
00’eKTaMU y KJIACTePHOMY aHai31.

TecTn

1. Ha3piTh 6a30Bi MeTOAM (POPMYBaHHS KJIACTEPIR!
a) 3MUTTA 1 APOOICHHS;

0) IHTepBATBHOTO PO3MOALNY;

B) MIKTPYTIOBUX 3B’ S3KIB;

') OpaBUILHOIL BIAMOBII HEMAE.

2. Eranu xiacTepHOTO aHATI3Y:

a) BHOIp mapaMeTpiB 1 CIoco0y BHMIpY BIACTaHI, (OPMYBaHHS
KNacTepiB Ta IHTEPNPETaLis pe3ybTaTIB;

0) BuOip napamerpis, GOPMYBAHHSA KJIACTEPIB TA IHTEPNpETALIA
pPE3yJbTATIB;

B) BUOip cmocoOy BUMIPY BiJicTaHl, (POpMyBaHHSA KJIACTEPIB Ta 1H-
TephnpeTallis pe3yiIbTaTiB;

T} MPABUILHOI BIAMIOBIII HEMAE,

3. Ha3BiTb METOAM KJIACTEPHOrO aHani3y, ki QPyHKUIOHYIOTb ¥
SPSS:

a) JBOCTAIHMUI KJIaCTEPHUIT aHami3, Kiactepu3aiiis K-cepeanimu Ta
lepapxiuHa KJIacTepH3allis;

0) OJHOETATHUI KIACTEPHUI aHaii3, Kiacrepusaris K-cepen-
HIMH Ta iepapXidHa KIacTepu3arlis;

B) IBOCTANHUN KIACTEPHUI aHani3, knacrepusauisa R-cepennimu a
lepapxivHa KIACTCPH3aLlis;
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T) IPaBUITLHOT BIITOBIAI HEMAE,

4. Hanae 3Mory Bi3yarizyBaTu iH(QOpMAIIO Opo BIJACTaHb MK

00’ eKTaMu 1 KJIacTepaMu:

a) MaTpuiIld OIIU3BKOCTI;

0) marpamMa KaacTepis;

B) Z-OLIIHKY;

I') 0paBUIbHOL BIANOBIAL HEMAE.

5. I'padiuno rimoOpakae BIAHOCHY BEJIMUUHY PI3HOCT1 MIXK Iapa-

MeTpamu ado KIacTepaMy Ha KOKHOMY KPOITl TIpOIecy:

a) AeHIporpama;

©) matpuis OU3BKOCTI;

B) Jlarpama;

T') IPaBUWILHOI BIIIIOBI/I1 HEMAE.

6. Meton, B AKOMY 00’ € THYIOTBCS HA KOKHOMY KPOIIl KIaCTepH 3

MIHIMAJIGHOK) BIJICTAHHIO:

a) MDKIPYMOBHX 3B’ A3KIB;

0) UEHTPO1IHOT KJ1acTepU3allii;
B) MeTO/ Yopaa;

T') IPaBWILHOI BIIIIOBI/I1 HEMAE.

7. B ocHoBI MeTOAY nonsrae BUOIP 3MIHHUX, BIACTAHb MK SIKMHU

MAaKCHMaAJlbHA.

a) MDKIPYIIOBUX 3B A3KiB;

0) LEHTPO1IHOT Ki1acTepu3allii;
B) MeTo/ Yopaa;

T) MPABWIBHOI BITIOBINI HEMAE,

8. B ocHOBI meTOAY nonarae BUOIp 3MIHHHUX, BIACTaAHb MIX SIKUMU

MAaKCHMaJbHA.
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a) MDKIPYIIOBUX 3B A3KiB;

0) MeHTpoTHO1 KiIacTepH3alii;
B) NAJIBHBOTO CYCija;

T) IPaBUITLHOT BIITOBIAI HEMAE,



9. B ocHOBI METOIY TIOJIATAE BUOIP 3MIHHHUX, BIACTAHb MK AKUMH
MIHIMAJILHA:

a) OJIN3BKOTO CyCija;

0) EHTPOLTHOT KIIacTepu3aIiii;

B) MeTon Yopaa;

T') IpaBWJIBLHOT BIAMOBIII HEMAE.

10. MeTtoa, B IKOMY OLIHIOETLCS BiACTaHb MIXK CEpeOHIMH 3HA-
YeHHSIMU TPYIT 3MIHHHX

a) OJIM3BKOTO CYCia;

0) ICHTPO1THOT KIIacTepu3aIlii;

B) MeTOO Yopaa;

T} JATEKOTO Cyciaa.

11. MeTtoa, B IKOMY fIK Mipa BUKOPHCTOBYEThCS KBaJpaT €BKIIi-
JOBOI BIJICTaH1, AKHI IOBUHEH OYTH MIHIMAIbLHUM:

a) OIU3BKOTO CYCLIa;

0) UEHTPOIIHOT KNacTepu3auii;

B) MeTOA YOpaa;

'} JAJIEKOro cycijaa.

12. MeToa, B IKOMY BIICTaHb M1 00’ €KTaMU pPO3PaxoOBYEThCS SIK
PIHUL KBaJAPaTiB BIAMOBITHUX 3MIHHHX ITUX 00’ €KTIB:

a) kBaapar Biacrani EBkiina;

0) keaapar siacrani UeOuinesa;

B) kopensduia [lipcona;

r) Meroa Yopaa.

13. Metox BuMIpY BiACTaHI 3a JOMOMOTOK KOpPENLii BEKTOPIB
IMIHHWX:

a) metoa HeOnuenra;

0) kpaapar Biactadi Epxiiga;

B) METOJ KOCHUHYCY;

I') IpaBHILHOIL BIJIMOB1I1 HEMAE.
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14. Po3paxyHOK BIACTaH1 SK MAKCHMYMY a0COJIFOTHOTO 3HAYCHHS
PI3BHULI MIXK €IEMEHTAMM:

a) metoy Yebuinena;

6) kBagpart BifcTanl Eskiiga;

B) METOJ KOCHHYCY;

T) IPaBUITBHOT BIITOBIAI HEMAE,

ExoHoMiuHa iHTEpNpeTaiisa KJIACTEPHOT0 AHAJI3Y

Ipuxaaa 1. JlociauTu piBeHbL PO3BUTKY TPYAOBOTO IIOTCHINATY

perioHiB YKpaiHu Ta MOPIBHITH iX 3a JOIIOMOTOI0 KIacCTEPHOTO aHa-

i3y, BU3HAYMTH HANOIIBII NMPUBAOIUBI PETIOHU JUIS TIPAIeBIANITY-

BaHHS (Tadbn. 1), a TAKOX OUIHMTH 3aMHATICTH HACENEHHS 3a BUIAMH
€KOHOMIYHOT AIAMLHOCTI (Talm. 4).

Taoauus 1

CraTHcTHYHI JaHI TPyAOBOIro noTeHuiady 3a 2018 pix

e ol « $ o & P

2 |ze|l 5. |E | F3E E = | B

. o w = & e~ o - =

2153 2% |8 | =58 & | & | &

= | §Eg| 2 - 5 :Z z = £ = 5

- - A K o - -

= 4 - & a:

Ioka3uMKH % S S| 3 E E s §- 5 = g 2 é 2

= - (=] B 5 m = o =

@ - =2 23 = T =z = Z

[ = 5 = o = oz o= = = =z =

= = =k o L @ @ 2 = =

= [— - =% = = 5 = 1

s | R 2 2 s =g 2 - z

A = - £ %= = =
Binunmpka 6527 | 09 | 1561016 7801 | 2.7 54992 | 109 112916
Bonuucnka 3711 | 2,6 | 1034,165 | 7324 | 2 464751 | 1099 | 63741
fﬁ{‘gp"”cm"“' 1402,3 | 6.4 |3215499| 8862 | 1,7 | 728834 | 109,2 | 305510
JloHcITKa 741 | 08 |4170,296 | 9686 | 14 31888 | 1123 | 174157
Kuromwpeska | 516,7 | 2,2 [ 1226485 | 7372 2.6 | 521359 1091 | 83714
3aKapnarceka 5024 | 1,2 | 1254645 | 8070 0.9 404716 1122 67323
3anopizbka 7322 | 08 [ 1713714 8726 | 24 | 679825 1092 | 149083
lsano- 656,8 | 1.4 | 1372,648 | 7551 1.5 | 48367.7| 109,1| 86956
DpaHKIRCHKA
Kuiscbka 7557 | 4.9 [1755333] 9097 1.6 | 634984 110] 145715
Kiposorpasceka | 380,5 | 1.8 | 944,484 | 7191 3.4 51018 | 109| 64523
Jlyraucbka 2082 | 0.5 | 2155221 7365 | 2,1 | 206186 1093 | 60086
JlbiscoKa 1061.2 | 6,2 | 2507,445 | 8001 | 1.3 | 55510,7| 110,1 | 185963
Muxonaieceka | 496,2 | 1,4 | 1135495 | 8160 | 2.8 | 555439 109,4 | 81497
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Oaccobka 1001,9 | 3,3 [ 2370,631 | 8011 1 61165,6 | 1093 [ 188312
[TosaTaBebka 580.6 | 3,7 | 1399296 8375 3 602175 | 109,3 | 112856
PiBHencbKa 4736 | 1,3 | 1157914 | 7469 2,5 47729.1 | 109,3 | 72819
Cymebka 485,1 | 1,4 | 1085,659 | 7324 2.9 559344 | 109,7 | 80348
Tepuouinsenka | 4108 | 1,2 | 1045,845 | 6969 1,9 43512,5 | 109,7 | 61684
Xapkiscbka 1258,9 | 3,3 | 2669,167 | 7657 1,6 601177 | 111,2 | 216333
XepCoHChKa 448,2 | 0,6 | 1040,878 | 7058 1,9 50109.4 | 109,5| 67894
XMeIBHUIIBKA 522 1.7 | 1266,394 | 7346 2,1 524%87.6 | 109,2 | 87254
Yeprackka 522,6 | 0,5 | 1209,728 | 7478 2,9 50292,6 | 109,77 82043
YcpHiBCUBKA 3829 1,3 902,473 | 6991 1,6 428504 | 108,7 | S1288
YcpHITIBCBKA 4297 | 1,2 1004,37 | 6995 2,4 508954 | 1096 [ 68630

Jrcepeno: 3a nannmu®>,

BTpara TpyaoBOro MOTEHUIATY B pe3yNbTaTi 0€3BI30BOTO PEKUMY
CLOI'OJH1 OJHA 13 OCHOBHUX Npo0Osem B YKpaiHi. BiH BUCTyNae OJHIEO 3
OCHOBHHX YMOB 3a0€3I€UeHHS COIIaJIbHO-eKOHOMIYHOTO PO3BUTKY PETi-
OHy Ta KpaiHu B IUtoMy. BucokoedhekTnBHEe BUKOPHUCTAHHS TPYIOBOTO
MOTEHITIATY, HOrO PO3BUTOK Ta PIBHOMIPHHHN PO3IOJLI 3a PETIOHAMH J0-
3BOJTHTH MIABUIINTH €KOHOMIYHUH PIBEHB PO3BUTKY KpaiHH B LIJIOMY, 1110,
B CBOI) uE€pry, COpUsITUME 3MEHLIEHHIO PiBHA Oe3po0iTTs Ta BIAMINBY
TPYJIOBUX PecypciB 3 KpaiHu, JO3BOJIUTL CPOPMYBATH HAJIEKHUN PIBEHD
OMJIaTH TpaIll, MOKpaIluTH YMOBH IIpalll Ta MiABUIIATH PIBEHL KUTTS
HaceIICHHSI.

3acTocyBaHHS KIACTEPHOTO AHATI3Y JO3BOJISIE 00’ €IHATH BU3HAYEC-
HUI MeperiK mapaMeTpiB y TPYITH 34 CIIOPIIHEHUMH O3Hakamu. Ha mep-
LIOMY €Tani KNacTEPHOro aHani3y 00paHi HasiBHI CTATUCTUYHI 1aHI, SKI Xa-
PAKTEPU3YIOTH TPYAOBUHM MOTEHLAI PErioHiB YKpainu. s aHanisy 3a-
CTOCOBAHI1 Taki apameTpu 3a 2018 pik: 3alHATE HACEIEHHS, TUC. OCI0; MOo-
AT Ha poOOUy CHITY, Ha KIHEIb IIepI1oJTy, THC. 0C10; MOCTIHHE HACEIICHHS
CepeaHsI YUCEIILHICT, THC, 0C10; CEpeAHBOMICSIYHA 3apo0iTHA TUIATA, TPH;
PIBEHB 3apEECTPOBAHOTO OE3POOITTS HA KIHEIh POKY V BIZIICOTKAX 10 HACE-
JEHHS, MPALIE3/IaTHOrO BIKY; HAsSIBHUM JIOXIA Y PO3paxXyHKY Ha OHY 0C00Y,
I'PH; 1HAEKCH CHOKHUBUMX LiH, %; 10XO0JM HACENEHH:S, MJIH I'pH. I3 psagy
CHOCTEPEKECHHS BUIIYYCHO M. KUiB y 3B’A3KY 13 CYTTEBHUM KOJIMBAaHHSIM
yciX HOoro 3HaueHb Bij 3arajabHol TeHaeHI (Tabu. 1).

220(})1’uiiﬁm»n‘ﬁ cait JlepxaBroi cmyxOm craructukn Ykpaimm. URL
http://www.ukrstat.gov.ua/operativ/gdn/dvn/arh dvn2001.html
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Puc. 1. Jenaporpama iepapxidyHoi KjaacTepHu3auii
Howcepeno: pO3paxoBaHO aBTOPAMU.

Ha npyromy ertami nobygoBaHa AeHApOrpaMa i€papxivHoi Kiac-
Tepuzarili B nporpamuomy npoaykTi IBM SPSS STATISTICS, ska
J03BOJIWIA BUZHAYUTH ONMTUMANBHY KITBKICTh KNacTepiB (puc. 1).

3a 1000MOroK0 JEPEBOBUHOI CTPYKTYPU PO3PAXOBAHO KUILKICTh
3a1dcHEHUX Kpokie (20). 3HaAEHO PIZHULIO MK KUILKICTIO mapaMeT-
piB (KUIBKICTh PETriOHIB) 1 KIJIBKICTIO KPOKIB Ta OTPUMAaHO KIUIBKICTH
KJIACcTEPIB, Ky nouuibHO Oyaysatu 4 (24 — 20 = 4 xnactepn).

Ha TpeThoMy eTali MpOBEACHO KIACTEPHU3AIII0 3a JOTOMOTON)
metoay K-cepeaHboro, sknil 103B0JIsIE OTPUMATH MOBHY XapaKTEpUC-
TUKY Kinactepis [4].

AHani3youu OTpUMAaH1 pe3yJbTaTH, 3a3HAYUMO, 1110 TPETIN Kiac-
Tep Mae MAaKCUMAaJIbH1 3HAYEHHS 3a OLIBIMICTIO MOKA3HHUKIB, KPIM PIBHA
3apeecTpoBaHOTO 0e3po0ITTA Ta 1HACKCY CMOKHUBUHMX ITiH, sSIKI HAOIIH-
KEH1 10 MIHIMAITBbHOTO 3HadeHHd (Tadn. 2, puc. 2).

Biu € nigepom cepea KiactepiB 1 B HbOr0 NMOTPAINMB JIMILE OAHH
Huinponetpoecbkuil period (puc. 3). 3a MakCHManbHUM 3HAYEHHSM
100 MapaMeTPiB HOro MOXKHA OXapaKkTepU3yBaTH K MOTYKHUN Opo-
MHUCJIOBHI IIEHTp YKpaiHu 3 BIIHOCHO BHUCOKHMH J0OXOJaMH Hace-
JIEHHS — «HaWKpallle MIcIle IpalleBlIalTyBaHHsD» (puc. 3).
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Tabnuns 2
IMenTpHu KaacTepiB TPYAOBOTO NOTEHIIATY

Knacrep
IIoka3HuK 1 7 3 4
BaliHgTe HACEIeHH, THC. 0CID 603,03 | 439,85 1 402,30 925,15
[lomuT Ha podouy Cuiy, Ha Ki- 1.93 132 6.40 3.2
HEIb TIepioay, THC. oCi0

[10CTIHHC HACCICHHA, CCPCAHA | 309 ¢4 | 1 16903 | 321550 | 2531,10
THUCENbHICTD, THC. 0CI0 ‘

CepeauvoMicsutia  3apobitua
nIaTa, [pH _
PiBeHb 3apeecTpoBanoro 6e3po-
0TI, HA KIiHCUbL POKy, ¥ % no 2,33 2,30 1,70 1,55
HACE/CHHS IPALIE3/IaTHOTO BiKy
HasBuuit JOXI1y POSPAXYHKY HAsy 16 00| 46 737.45| 72 88340 | 56 693,82
OIHY 0c00Y, TPH |
[HCKCH CLIOKUBYNX LIIH 109,15 109,62 109,20 110,35
Jloxomu HaceneHns, MaH TpH 99 995,50/ 69 660,77 | 305 510,00 1176 593,83
Jorcepeno: po3paxoBaHO aBTOPaMH.

7 768,25 7366,62 | 8 862,00 8 529,67

JafiHgTC HAGCIICHHA, THC. OCID =
Houwr na pofouy cuity, na Kinein Lepioiy, THe. ocid

B [TocTifiHC HaceNCHEA GopCIHA YHCCHBHICTE, THG. 0¢10
CepennoMIcsund sapodiria tard, 1po
PircHE zapeceTporaEOro OC3podITTS, Ha KIHCHE POKY. ¥ %0
Hasiznmid jloxii vy pospaxynsy ua ojny ocoby, rpi.

¥ JHICcKeH CI0KHEYHX TIH

Jloxosm naceienns, s rpu.
;;_l.
2
[
W
._r‘f
2 & _
o r-1 =
& ., E 3 %
é S B
b e e
rr o ::‘ " =1 ':: r T 3 = J'I el
£ nae o =g-1-r e P S22 o= =
B = r — o = i — i’ - B — — =4 = —
KIACTEP KIACTEP KIOACTEP 3 KIACTEDP 4

Puc. 2. liarpama ueHTpiB Kjacrepis
licepeso: po3paxoBaHO aBTOPaMHU,
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Puc. 3. Jiarpama RKJIacrepiB TpyAOBOIro mnoTeHuiaay 3a
K-cepennim
Horcepeno: pO3paxOBaAHO aBTOPAMU.

Hpyruil kaactep MICTUTh YMMANO MIHIMAJAbHUX 3HAYEHb, a CaMe
KUIbKICTh 3alHATOrO HACEIEHHS, [IONUT HA POOOTY CUIY, CEPEAHA YH-
CENBHICTH TIOCTIMHOTO HACEIEHHS, CePeHLOMICAYHA 3apIliaTa, HasB-
HUIL J0XiJ y pO3paxyHKy Ha oqHy 0coly i 10X0aM HacesleHHs. Horo
MOJKHA Ha3BaTH «HaUTIpIIE MICIIE NTpaleBIamTyBaHHsm» (puc. 3).

Ayrcaiiaepamu € Oinbwia nonosuua perionis (13) Ykpainu, sxi
NoTpanuiIv B APYrun Knacrep, a came: Bonuncbka, JKuromupenbka, 3a-
Kapnatcbka, Kipoporpaaceka, Jlyranceka, Mukonaipcbka, PIBHEHCHKA,
Cywmceka, TepHominscbka, XepcoHcbka, Uepkackka, YepHIriBchbKa Ta
Yepmuisenbka obdmacti (Tadm. 3, puc. 3).

[le ClIBCHKOTOCTIONAPCHKI PETIOHM, K1 MAKOTh HU3BKHH PIBCHb
PO3BUTKY NPOMHUCIIOBOrO CEKTOPY, Kpim Jlyrancekoi o0nacTi, sika not-
panusa B LIEH KacTep Yepe3 BOEHHI AiT B YKpaiHi, 110 HEraTUBHO BIJIH-
HYJIO HAa UOr0 COLIaIbHO-CKOHOMIYHI TIOKA3HUKHU.

HactymHi 1Ba KnacTepu CYTTEBO HE BUPIZHAIOTHCS 3a KUIBKIC-
TIO perioHiB (Tabn. 3). Tak, y nepmmuii knactep yBIRILIN YOTUPHU pe-
TioHH, a came: Binaunekuit, [sano-®pankiscbkuil, [loaTaBCEKHN 1
XMenbHuUbKMH, e 001aCTI 3 MAKCUMAIbHUM PIBHEM 3aPEECTPORA-
Horo 0e3poliTTa. lns 4eTBEpPTOro KjaacTepa XapakTepHUM € napa-
MCTD 1HJICKCY CHOXUBYUX L1H, TOMY MOKHA HaJATH KJIACTCPY HA3BY
«HaNTOpOoXKUl IHWY», BIH Ma€ MIICThL oOaacTelt, a came: JloHelbKy,
3anopi3bky, Kniechbky, JIbBIBChKY, OnechbKy Ta XapKiBChKY.
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Tabnuus 3
KifibKicTh crIocTEpeKeHb Y KOKHOMY KjacTepi

Knacrep K-1b Perion
1 «HaioiTBIIe 0e3pOdITTAN 4 Birauueknii, IaHo-®paHKiBChHA
kuil, [ToaTaBerbkui 1 XmeabHuuLKUH
2 «Haliripuic MiCIc IpancBIaITY- 13 Yci 1HII
BAHHSD)
3 «Haiikpanic MICIC IpallCBIallTy- ! JHIMponeTpOBChKIiA
BAHHSD)
4 «1ARI0POHKUL LILHIKD Houerbkuid, 3anopispkuii, KuiBchA
6 [kuit, JIeBiBCHKMI, Onechkuii Ta Xap-
KIBChKMi1
Bamiami 24

IDicepeno. po3paxoBaHO aBTOPAMH.

Ha weTBeproMy eTari npoaHadi30BAHO 3alHATICTh HACEICHHS 3a
BUJIAMH €KOHOMIUHOI JisNIbHOCTI (pUc. 4) 15 BUBHAUEHHS PETIOHIB 13
PO3BUHEHUM TaTy3€BUM acmeKToM. sl IIbOTO CMOYATKy MpoaHaizo-
BaHO CTPYKTYPY 3aHHATOrO HACENEHHS 32 BUJAMHU €KOHOMIYHOT A1s1b-
HocTi 2018 poky. Hailblaply DUTOMY Bary B CTPYKTYpPI 3aHHATOCTI Ha-
CeJICHHS MAOTh TaKl BUJW JISUILHOCTI: ONITOBA Ta pO3ApiOHA TOPTIBIA,
PEMOHT aBTOTPAHCIOPTHHX 3ac001B 1 MOTOITHKIIB (22 %); CLIBCHKE, TTi-
COBE Ta puOHE rocniogapcTBo (18 %); npomucnosicts (15 %); ocBiTa
(9 %); oaHAKOBY MHUTOMY Bary MarOThb TPAHCNOPT, CKAAJACLKE rOCIO-
AAPCTBO, NOLITOBA TA KYP €PChbKa AISUIbHICTb; ASPHKABHE YMPABIIHHS H
000poHa, 000B’A3KOBE COUIAIbHE CTPaxyBaHHs; OXOPOHA 3/10POB’A Ta
HAJJaHHs COIiaIbHOI JormoMoru (6 %).

IlepepaxoraHi MOKA3HUKU B 3arajbHill Cyml CTaHOBIATH 82 %
3aMHATOTO HACEIICHHS, TOMY BHKOPUCTAHO JIUINE 1X IS KIACTEPHOTO
ananizy K-cepeannim (tabn. 4).

LlenTpn KnacTepiB BKA3YIOTh, LIO TPETIil KNAcTeP BKItOHAE B ce0e
Maii7Ke BCl MAKCUMAJIbHI 3HAYEHHS 34 KIIBKICTIO 3alHATOrO HACEICHHS
3a BHJAMM €KOHOMIYHOI JiSIBHOCTI, KPIM JIep/KaBHOTO YIIPABIIHHS Ta
oboponu (Tadi. 5).

IToro MO’kHa 0XapaKTepH3yBaTH K MOTYKHEH MPOMHACIOBHIA, TO-
proeesibHUIT UEHTp YKpaiHM, OCEpPEesOK OCBITH Ta OXOPOHH 30pPOB’S,
AKUH Ma€ HanOLIbLly KUIBKICTH MPaLEBIaLUTOBAHOIO HACEIEHHA 32
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BCIMA BHJAMU CKOHOMIYHOT JISJIBHOCTI, € — PETIOHU «IIJICPH COIia-
JIbHO-€KOHOMIYHOIO PO3BUTKY». IX nuie nsa: JninponeTposchka i
XapxkiBcbka obmacTi (puc. 5).

UiJIbC hKE. _IiC(]HG 1i pll(] HE I'i)UII(],-'lilpC'l ;1%
IIp(}\-ﬂIC_IUHiC'I'h
GVOIEITHITES

ONTORA T4 PO3TPItIIE TOPTIBAL; PCMOIIT

HR I PAHCHOPTHHX 32C001R 1 Mook
IPHHCHOPT. CKIEICKHKE TOCHOHPETRL. 101110
14 KYP'CPChKA I IRHICTR e
THMYACOKE POSVTNLYRAHHSA H OPFHHT S
XapTyEals N s

LIIPOPMALTLT TA TCICKOMYIIKAIILL

inANCOsa Ta CTPANOEE AULILILICTL

OUEPAIIT 3 HEPYROWHM MaliHOM

IPHPECTHHE, HAYKORE T TEXHTHHA AT IBHIC TS
AUTILIICTE ¥ Cicpl aaMIIICTPATHRIIONS Ta

,E[OI'IO.\-Ii}I{IIOI"O Oﬁc.]l'}"I'OB“)"B'@IIII}I ,
ACPHRABIIC VIIWEBILIII H o0OpOTIIE; flite i )

COIJELIRHE CTPAXYRBAHHY
QCRITH

22%

QXOPOHA 3AOPCRS T4 HIAHHS COliaHOT

ACIIOMOTH .
MHCTCUOTEO, CIICPT, POSEATH Ta BLIOTHIIOR

Puc. 4. CTpyKTYypa 3aiiHATOr0 HACEJEHHS 32 BUAAMHU AislJIb-
Hocrti 2018 poky

[orcepenn: pO3PaXOBAHO aBTOPAMU.

Hpyruii Knactep MiCTATb MPAKTUYHO BC1 IIOKA3HUKY 3aMHATOIO HACE-
JICHHA 33 BUJAMH €KOHOMIYHOI JISUIbHOCTI 3 MIHIMAJIbHUMY 3HAUEHHSIMU, a
came: OCBITa, OXOpOHA 370POB’ 4 Ta HAJIAHHS COIIAIBHOI JOIIOMOTH, CLIh-
ChKE TOCTIOJIAPCTRO, ONTOBA Ta PO3APIOHA TOPTIBIIS, TPAHCHOPT TA MPOMU-
cioBicTs. Moro Mokna HasBaTH «ayTcaiimepH COLiaTbHO-eKOHOMITHOTO
pO3BUTKY». AyTcaiaepamu € Olnbiua noaoBuHa perionis (16) Yipainu, sxa
NOTpanuia B Apyrui knacrep, a came: Iloaraceka, Mukonaiseeka, Kipo-
BOIpajackka, Jlyrancbka, KutoMupchbKa, 3akapnarcbka, BonuHcbka, PiBHe-
Hcpka, CyMcebka, TepHonubebka, [Bano-OpaHKiBckKa, XepCOHCHKA, XMe-
meHUIbKA, Yepkackka, UepHiBenbka Ta YepHIiriBchka obnacti (puc. 6).
Croau BXOJISTh PETI0HM, SIKI MalOTh HU3LKUI PIBEHB PO3BUTKY MPOMHCIIO-
BOrO 1 CLTbCBKOTOCIOAAPCHKOTO CEKTOPIB, KpiM Jlyrancwkoi ofnacri, sika
NOTpaNnuIA B LISH KIacTep Yepe3 BOEHHI 111 B YKpaiHI, 110 HETATUBHO BILIN-
HYJIO Ha 11 COLIaIbHO-CKOHOMIUHI OKA3HUKH.
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Tabonuis 4

3aliuAaATe HACCJeHHA 32 BHIAMH ¢eKOHOMIYHOI IS ILHOCTI

Ta perionamu 2018 poky

- ®
= S - - - -]
E2| ESg ZzE|g8E g3
Z2¢| 22E 2EF |EZE| = £
= a5 E| 2 o & SEE |5 R = 85 &
2 Fagz | 2= < S e | EwE| 8L 2
= s o x|l g 8 & = 2= | S2F 5 ¢ =
= B~ e = g o= ® = =
P se b z| SE5 @ 2w EQE| A% 38 <
i E =2 .. - o @ 5 o B o= o o | @ ®E =
z cEEz| 88 S5:|gs2| 188 :Z
= CEmiz| 2=« Eag | 8a=22| ¢EF 2,
SC8| Agsz SES | ES5| 25 =
Q - - = 'EI"Q = =) = - o
&g 8|l 52 = SEs | B2SE| &=
z o R =g 1 x°3
= [
Binnuunika 122.6 215 59,1 41,3 37,2 41,7 68,4
Bonuncoka 86,5 74,3 44.6 204 24.6 26,4 499
Auiupouer- 360 1074 [1118] 873 654 | 809 | 3365
POBCEKA
Honcibka 1717 64,1 50,9 57.8 45,6 42.9 191.9
Kutomnpcrka 1282 77 45,1 39,2 39,6 32,2 75,7
3aKapnaTchKa 86,3 130.8 477 23,8 22.6 28,1 58,6
3anopizbka 158.8 120.8 53,2 35,8 36,7 455 1639
Isaio-Mpas- 108,3 168 53 23.4 21,6 362 | 67.8
KiBCBKa
Kuiscrka 1683 48,5 62,3 68,2 55 57,1 130,9
Kiposorpan- 61,1 109 | 357 | 243 25,1 26,2 | 49,2
ChKA
JIyrancnka 79 39,6 18 17,1 25,5 15 59,3
JILBIBCEKA 203,4 194,8 98,3 62,4 56,3 71,8 155.4
Mukomnaisceka 03,4 142,5 40,3 29,5 36,2 25,8 64,9
Oicenka 2393 163,2 88,8 107,3 59,2 57,6 85,3
lloaTapchka 1247 1256 47 35,8 33,1 39,6 97.8
PiBuencoka 124.6 85,9 48 259 21,3 31,2 62,7
CyMcbka 98,5 116,8 41,1 26,7 26 30,1 70,2
Tepuouiie- 78,1 1284 | 444 | 198 18,5 274 | 365
ChKa
XapKirchka 307,7 172.4 103,7 71.2 57.6 68,8 2321
XcpcoHcpKa 99 136,4 38,5 227 283 24,6 39.8
XMCTEHHLBKA 116,5 146,7 48 4 253 31,9 32,2 64.1
Yepkacoka 95,8 146,3 447 28,4 233 355 73,8
Yepriseusxa 70,9 111,7 353 16 17,3 22,8 39.6
Yepuiriscbka 07.8 107,9 34,7 19,3 32,5 32,1 53,1

Iwepero: 3a mannvmu=,

23Oq)iuiifmnﬁ cait JlepxaBroi cmyxOm craructukn Ykpaimm. URL
http://www.ukrstat.gov.ua/operativ/gdn/dvn/arh dvn2001.html
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Ta0muus 5
HenTpu KJIacTepiB 3allHATOr0 HACEJICHHS
32 BWIaMH ¢eKOHOMIiYHOI TiIJAbHOCTI

Knactep
| IorazHuk " 1 2 | 3 | 4
Ocgita 188,43 | 96,79 | 333,85 | 166,27

Jlep:kaBHe YNPABIHHES i 000pOHA; 060B 3

KOBE COLLia/blIe CTPaxyBalills

IPXOpOHa 300pOB’S T HaJaHHA COLIA/IBHO]

MOMOMOTH

Clibebke 1'0CII0AAPCTBO, JIICOBE 1'0CLIONAPC-

[I‘BO Ta prOHE TOCIOAAPCTRO

pHTOBa Ta pO3ApiOHA TOPrIBAA; PEMOHT aB-

TOTPAHCTIOPTHHUX 3aCO0IB | MOTOIHMKITIB _

Tpaucnopr, CKIanChKe TOCHOAAPCTBO, I10- '

IU_IpTOBa TapK_;{p’e_p(:BKa EiHJTBHiCTBp , _ S | o L | il |

[lpomucnoBicTh 103,03 | 60,19 _'_284_,_30 162,23
IDicepeno: po3paxoBaHO aBTOPAMMU.

191,00 | 115,43 | 139,90 | 77,80
82,07 | 41,66 | 108,75 | 5547
70,33 | 24,85 | 79,25 | 53,93

50,90 | 26,71 | 61,50 | 45,77
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300 recoonaperno 2843
CIIToRD Ta POSIPIGHL TOPI RIS POMOHT ORTOTPAECIIITHITE

3ACO0IH | MO TOIIDUNE i
r L Tr\ II;'II-'||"'| » CEETANCHRS I()\'.'EI-=_'I.'I'|"-|.' FRG, IGEITORE T F{}T"'f :.'k 1) w1l i
au ML HICTE —
B [TposucaomicTs i
00 188,43 409 =
- = 166,27 162,23
150 139,9 = -
o 115,43 108,75 :- 3
_ 4= 08,79 = 77.8 =
LU - e = i =
52,07 = 9,25 -, aee =
0,33 = _ 74888 =
iy - gy sse = >4Lg; OB
50 E .' % l'-]..bE! 19 Gf = SE ;._:; == L =
L == 6,71 = = E B
Hnacrep 1 KnacTtep 2 Hnactep 3 KnacTep 4

Puc. 5. liarpama neHTpiB KAACTEPiB 3aHHATOr0 HACEJAEHHA 32
BHAAMMH AIAJALHOCTI
J{oicepeno: po3paxoBaHO aBTOPAMU,
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Puc. 6. Jiarpama kiacrepa 3a K-cepeanim
llrcepeio: po3paxoBaHO ABTOPAMHU.

BapTto 3asnauuTty, mo A0 2 KiacTepa TaKoXK BBIMIUIN OLTBIIICTE

obacTe 3aX1THOT YaCTUHH Y KpaiHH, 1€ MOKHA TTOSACHUTH THM, [0 Ha

CbOTOAHI OIIBLIICTb AKUTENIB LLOTO PEriOHY BiANPABASIOTLCS HA 33aPO-
OITKH 3a KOPAOH [0 KpaiH-cyclalB, 30kpema a0 [Monbwni, PymyHsii Ta is-
LIMX, 110 B 3arajbHOMY MPU3BOAMTL /10 3HIKEHHS PIBHS 3alHATOCTI

HACCJICHH.

HacTynHi ABa KiacTepH He BUPISHSIOTHCA 32 KUIBKICTIO PETIOHIB
(Tadm. 6).

Tabnuus 6
KinbKicTh ciocTepekKeHb Y KOKHOMY KJIacTepi

_ Kmacrep K-1B Perion
1 «IeHTp COMATbHO-CKOHOMIY- 3 Binnnmeka, JIBBIBCEKA, OnechpKa
HOT'O PO3BUTKYY
2 «ayTcal/iepH CoMiaTbHO-EKOHO- 16 Yci 1HIm
MIYHOIO POSBUTKY»
3 «IEpY  COTAITBHO-EKOHOMIU- 5 JIHITpOTIETPORCHKA, XapKiRChKa
HOTO PO3BUTKY»
4 «nepudepia CoulaIbHO-EKOHO- 3 Honeunka, 3anopisbka, Kuiechka
MITHOTO PO3BHTKY»
Banimui 24

[cepero. pO3paxOBaHO aRTOPAMH.
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Ilepmii knactep Mae HAOMDKEHI 10 MaKCUMAILHOTO 3HAUCHHS
NOKAa3HUKH PO3M0ALIY, a 3a ASPKABHMUM YIIPABIiHHAM il 000pPOHOLO B3a-
raji MakCuMaJIbHe. Y NepIInui KiaacTep yBivnuim Binaunbka, JIbBIBChH-
ka 1 Onecbka obnacti. BoHM MarOTh MOTYKHUM Tady3eBUM acleKT.

YeTBepTHii KIacTep Mae XapaKTSPUCTUKIY, K1 HAOTMKAIOTHCS JIO
MIHIMQJIBHUX (KpIM ITPOMHUCIIOBOTO BHAY AISUTLHOCTI), ¢ [{oHelbKa,
3amopizpka 1 Kiiecska o0macTi.

BHCHOBOK: pe3yJbTaTH OOCTLAKEHHS MOKa3alu, WO Mailke 4eT-
BEpTa YaCTUHA BCHOTO HACEICHHS 3alMAETHCI TOPTIBIICIO TA PEMOHTOM
aBTOTpaHcnopty (22 %), Ha ApyroMy MICIIl — 3aHATICTD Y CLIBCEKOMY
rocnogapcTii (18 %), TpeTio mo3ulliio 3aiiMae TPOMUCIOBHI CEKTOP
eKOHOMIKH (15 %). PakTUUHO MOXKHA 3a3HAYUTH, IO aKTYalbHOI) €
MATPUMKA JEPKaBH JJI9 PO3BUTKY MPOMHCIOBOTO 1 CITBCHKOTOCTIO-
JAPCBKOr0 CEKTOPIB EKOHOMIKH, AK1 B MalOyTHROMY 3a0€30ne4aTh rigHe
KUTTA HaceleHHIo Kpaiau. IlepimicTs TOprieil XapakTepHa JijIs Majio-
PO3BUHEHUX KpaiH. Y MOJANBIIOMY JOPEUHO 3acCTOCYBaTH IO METO-
OUKY ISl aHami3y oOCATiB BUPOOHUIITBA 3a BUAAMU €KOHOMIYHOI
AiAnbHOCTI. TTPOBEACHHA MOPIBHANBHOIQ KJAACTEPHOrO aHAII3Y 3a Pi3-
HUMH TIEPIOJaMHU A03BOJUTL OLIHUTH B AWHAMIlLi BIUIMB (PIHAHCOBOI
(2008 p.) 1 noartuunHoi (2014 p.) kpu3 B YKpaini ToLo.

PesynpraTil KJIacTepHOTO aHATII3y TPYAOBOTO IIOTEHITIANY Hace-
JIEHHSA TIOKA3ald, IO TiAepaMy COITalIbHO-eKOHOMIYHOTO PO3BUTKY €
JIHITponeTpOBChKa Ta XapKiBChKa 00IACTI, MPU ILOMY B MEPILIil Hai-
NPOCTIIUE MOXHA 3HANTH AOCTOWHY poOOTY, a OCTAHHIM NpUTaAMaHHE
aopore npoxuBanus. Knacrep «ueHtp couianbHO-€KOHOMIMHOTO PO3-
BUTKY» BKJIKOUA€E TPU perionu: BinHuubkuii, JIbBiBCbKHH 1 OnechbKui,
IIPU LIBOMY B NEPUIOMY IPUCYTHIN HAHOUIBIIMN PIBEHb 0€3p0O6ITTS, a B
JIBOX OCTaHHIX — HaltOLIbpIInii 1HI@KC CIIOKUBYHUX I[IH. Y TpeTiit Kiac-
Tep «Hepudepis comanbHO-eKOHOMIYHOTO PO3BUTKY» noTpamnuiu Jo-
HellbKa, 3anopizbka 1 Kuischbka o0acTi, JUIS SKUX XapakTePHOI O3Ha-
KOK) TakoX € BUCOKWH piBeHb IHQasAUIT. PaKTHYHO L€ MPOMHUCIOBI
00nacTi, B KMX HE BHKOPHCTAaHI BJIACHI MOXIHUBOCTI. JloHElbKa 00-
JACTh Ma€ 1ei pe3yasTat yepes noail Ha Cxoxl kpainu. /L Kuiscbkol
005IacTl Takl HU3BKI IMOKA3HUKKM OTPHUMAaHI 4epe3 Te, M0 OLILIIICTh
HaceNneHHs Tpaioe B M. Kuie, depes TeputopiadbHy OJU3BKICTH, €
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NPHUCYTHI MIMPOK]I MOAITHBOCTI IIOAO MpaneBIalliTyBaHHS Ta PIBHA J10-
X0a1B. AyTcaiaepaMu 3a po3noalioM TPYIOBUX PeCypCiB € OlibLua mno-
JIOBHHA PeTrioHIB YKpainu (16), npu npoMy B TphoX 3 HUX: IBano-Opan-
KIBCBKIH, 11onTaBChKIN 1 XMeIbHUIBKINA — HAOIBIIHI p1BeHb Oe3po-
O1TTs. fkmo cutTyamiga B KpaiHi HaHOIMKYMM dacoM HE 3MIHHTHCA,
MPUCKOPUTHCS BIATIK Mpare3aTHOTO HACSICHHS 32 KOpAOH. BReIcHHS
0€3BI130BOT0 PEKUMY CIIPOCTUIIO OIOPOKPATHHHI TIEPETTOHH LI0I0 TTpa-
LEBJIAIUTYBAHHA B KpaiHax ONM)KHLOIO 3apyOiCKs, A€ 3a aHAJIOTIYHY
paIo miara Ha TOPAIOK BHINA HDK B YKpaiHi. OTpuMaHI pe3yJIbTaTu
MAalOTh IIPUKJIATHUNA acIIeKT 1 MOXKYTh BUCTYIATH OCHOBOIO JIJIsl PO3pO0-
JIEHHS CTpaTerii comialbHO-€KOHOMIYHOTO PO3BUTKY SIK OKPEMOTO pe-
TOHY, TaK 1 KpaiH1 B LIJIOMY.

Tlpukaaa 2. OUiHUTH JOXOAW HaceNieHHs YKpaiHu 3a AOTOMO-
rO0 KJIACTEPHOrO aHaMi3y Ta BIUIUB MOJITUYHOI KPU3U Ha HUX.

[TomiTnyHa Ta €KOHOMIYHA HECTaOUIBHICTE B YKpaiHi 30UIbIIYeE
BaplalliiHuM po3Max MK OaraTuMu 1 O1THUMH BEPCTBAMH HACCIICHHA.
BiACyTHICTh CEPEIHBOTO KIACy MPHU3BOIUTH JI0 COMIaIbHUX BUOYXIB,
SIKI IEPIOANYHO PYHHYIOTh €KOHOMIYHE CEPEOBUIIE KPAiHH, LE PEBO-
aouia 2004 poky, BoenHi aii Ha Cxoxl 2014 poky, aki npu3Bean oo
AeBanbBauii rpyuBHI. | K HACHIA0K, 3HEUIHIOIOTHCA 3a01UAKEHHA 1 J0-
X0/ HACENIEHHA, 3MCHINMYETHCS 1XHA KYIMBEIbHA CIIPOMOKHICTE. 3 T10-
TipiIeHHsIM GOPMYBAHHS TOCTATHROTO PIBHA I0XO0Y B HAaceJIeHHS YK-
paiHy BUHHKAKOTE TYMKH PO MITPaIlito, Mo CIIPHIUHSE BTpaTy TPYI0-
BOIO MOTEHUIANY | HEraTUBHO BIJIMBAE HA €KOHOMIKY KpaiHM 3arajaom.

Crniouatky npoaHanizyeMo AMHAMIKY CepPEAHbOPIYHOT 3apO0ITHOT
IJ1aTH 1 10X0/1B HaceneHHs 3a 2002-2018 pp. /loxoau HaceneHHa 10-
LUUIBHO po3riisagaTy 6e3 1IHQUIALIHHOT CKIag0Bo1, 1100 OLIHUTHA peanbHy
ix nuHamiky. Ilpu 1bomMy MOpIBHIEMO HOMIHAJIBHI 1 pealibHi JaHi, 3Hak-
AEMO 1X 324 JIOMOMOTOI0 1THJEKCY CIIOAKWUBUMX IiH. (s po3paxyHKy
peanbHUX JOXOAIB AOMUTEHO PO3PAXYBATH KYMYISTUBHUN KOEPIIIEHT
y uinax 6azoeoro 2001 poky [8]:

R =[]0+~ /100), (1)

jai

ae v; — mopiyHi TeMnu Gl y %, [ — Bu3Hagae 100yTOK BHpasy.
Pe3yabTaTn KyMYJSATHBHOIO IHAEKCY CIIOKMBYMX LIIH 1 pealbHUX

MOKA3HUKIB JOXOAIB O1aHO B Tadnuui 7.
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Buxiani 1ani 1J19 cTATHCTHYHOTO aHAJTI3Y

Tabnnus 7

Jloxonu Peannni
Ky- PeannHa
Cepennbo- Hace- AOXOIH
. Inaexcn | Mynsa- | cepegHbO-
IHokas- MiCHUHA JICHHS . HAace-
. R CIOKHB- | THB- MicA4HA
HMKH 3apobGiTHa | Ykpai- . v . . JICHHA
YHX OiH* | HHii iH- | 3apoliTHa .
TJIaTa, fpH | HH, MJTH Ykpainu,
oeKc | mjaTa, IpH

TPH MJIH I'PH
2002 376 185073 99 .4 0,99 378,27 1861,90
2003 462 215672 10§,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 422994
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 2,72 969,07 12110,45
2012 3025 1457864 99,8 2,71 1115,58 14607,86
2013 3265 1548733 100,5 2,73 119810 15410,28
2014 3480 1516768 124,91 3,40 102233 12142,89
2015 4195 1772016 143,32 4,88 859,88 12364,05
2016 5183 2051331 112,42 5,48 945,02 1824703
2017 7104 2652082 113,72 6,24 1139,01 23321,16
2018 8865 3219518 109,82 6,85 129426 | 29316,32

*(rpyAeHb 00 IPYAHS IONEPEIHBOIO POKY).

Morcepeio: po3paxoBaHo aBTOPOM 33 JAHUMHU ",

AHan3y04d TUHAMIKY HOMIHAJIBHOI CEPEIHLOMICAYHOT 3apO0IT-
HOT IJIATH 3a CIMHALATh POKIB, HCOOXIIHO 3a3HAYUTH, IO BOHA 3pOC-
Taja Ha 435,23 rpH MOpPIYHO, NIPU FOMY PEATbHUI IIOKAa3HUK BKa3ye
CEpeIHIM a0CONIOTHUH IPUPICT Y AEB ATH pa3iB MEHIIIE, 4 CaMe IIOPOKY
npupicT ctaHoBUB e 47,91 rpu. KoegimienTn arrpokcumartii HaOmu-
JKaOThCsl 10 OAMHMLI, [0 BKa3Y€ HA MOXJIHUBICTb 3aCTOCYBAHHS JIIHIN-
Hoi Qyukuii aas ananizy (puc. 1). 2013 poky peanbHuii piBeHb 3ap-
I1aTH MaB O11bIIY KYIIBEJIbHY CIPOMOXKHICTD, HIxK 2018 poky, KoJM 1X
po3mip Oys Ha 100 rpH OLIBIIHI.

24O@iuiﬁHnﬁ cailt  JlepxkaBHol cnyx0On crarnctukn  Ykpainn. URL
http://www.ukrstat.gov.ua/operativ/gdn/dvn/arh dvn2001.html
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2002 I2£103 2004 2005 2006 2007 2008 20089 2010 2011 2012 2013 2014 2015 2016 2017 2018
2000 s CEpen HbomicauHa 33pobitia nnata, rp

e PEaNbHE CEPEAHBOMICAYHE 3apchiTHE NNATE, rEH,

Puc. 7. /IlunaMika cepeaHBOMICSIUHOLI 3apo0iTHOI MJIaTH HA
2002-2018 pp., rpa

lrcepeno. po3paxoBaHO aBTOPOM 32 JaHKUMU Tadnuul 7.

AHaN3y04u HOMIHAJAbLHUNA JOX1] HACEAEHHS Y KpaiHu 3a Uei mne-
pioJi, HeoOX1THO 3a3HAYUTH CYTTEBE 3pocTanus AuHamiku 3 2014 poky,
sSIKe BIAOYIIOCS 32 PaXyHOK JIeBajbLBallli TpUBHI B Kpaini., HoMiHanbHI
noxoau 3a 2002-2018 pp. mopiaHo 3pocTtanu Ha 165,437 Mapa rpH (ko-
ediuient anpokcumauii 0,92), npu UbOMY peanbHUN TPUPICT CTAHOBUB
auie 16,218 mapa rps (koediuient anpoxkcumMauii 0,56) (puc. 8).

s KIacTepHOro aHali3y B34T1 NOKAa3HUKH: 3aHHATOCTI Hace-
JICHHS (3alfHSITE HACEICHHS, TUC. 0C10; pIBEHDb 3apeecTpoBaHOTO Oe3po-
OITTA Ha KIHEUbL POKY YV BIJICOTKAX A0 HACEJIEHHS Mpare3/1aTHOrQ BIKY),
TOXOMIB (cepeaHhOMICSITHA 3apO0ITHA TIIIATa, TPH; HASBHUM JIOXIJ1 Y PO3-
PaxyHKy Ha OJHY 0CO0Y, IpH; 1O0X0AU HACEJAEHHS, MJIH [PH; BUTPATH Ha
nepcoHan NiANPUEMCTB, MJIH I'DH), KIJIbKICTh HACEJICHHS (IOCTIMHE Ha-
CEJICHH#, CEPE/IHA YHCENbHICTh, TUC. 0C10), IHAEKCH CMOKUBUMX II1H 1
obcAr pealizoRaHOi TPOAYKINT (TOBapiB, MOCHYT) ¢y0’€KTIB roCIIona-
pIOBaHHSA, MJIH TPH, SIK MOKA3HUK BHTPadYeHUX HAagBHUX KOIITIB Hace-
neHHd, Jlng po3paxyHky oOpaHo meToj knactepusanii K-cepennim i
nMoOyA0BAHO HOTHPH KNAcTepH.
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Puc. 8. Iunamika qoxoais Haceyienus Ykpainu 3a 2002-2018 pp.
orcepeno: pO3PaxXoBaHO ABTOPOM 32 NAHUMH Tabauul 7.

VY tabnui 8 HaBeIeHUH pe3yNIbTAT PO3IIOJILTY PETIOHIB 33 10X0-
JaMH HaceJICHHS 1 BIICTaHb MK HUMH.

Taonuis 8
HanexuicTs 10 KJIacTepa
CrocTte- 2013 p. 2018 p.

PEKECHHS Perion Kaactep| Bincrans |Knactep| Bigcranmn
(1 BiHHHLbKa 1 19425,460 2 67437,357
2 Bonusncbka 1 23528,716 1 82822.,997

3 Jniupoucrposchbxa 3 ,000 4 ,000
4 JloHemnpka 4 000 3 31083,832
5 Kuatomupceka 1 15066,495 1 25586,737
6 3akapuarcbKa 1 19250,555 1 28133.907
7 3anopizbka 2 28908.,469 2 91371,399
8 IBano-®panKiBChKa 1 14495,474 1 18256,722
9 Kwniscbka 2 90591,709 3 84874,211
10 Kipororpanceka 1 15289937 1 8423946
11 Jlyrancbka 2 37411,591 1 67434,900
12 JIEBIBCRKA 2 12559,385 3 54375,101
13 MukomaiBcbKa 1 18665,713 1 61148,975
14 QOnecrka 2 10311,722 3 32380,756
15 ITonraschbka 2 38015,920 2 53190,022
16 PiBHenchbka 1 17858.,907 1 23955,796
17 Cymchka 1 11994,838 1 18139,121
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18 TepHOMmNLCHKA 1 19954,838 1 24636,175
19 XapKiBChKa 2 30551,889 3 36475,740
20 XepcolichKa 1 183168,884 1 21343,717
21 XMETbHHIIEKA 1 13134,061 1 25161,056
22 Ycpkachbka 1 24990.,942 2 77239814
23 YepHiBeubka 1 32286,774 1 65350,717
24 UepHITiBCBKA 1 12521,805 1 10930,775

Iicepeao: po3paxoBaHO aBTOPOM 3a JaHUMH TaOIHI 7

BizyansHO cipuiiMaTH pe3yIbTaTH IIPOCTIIe, TOMY IT00Y/I0BaHO
aiarpamMy HaJISKHOCTI 0 KJacTepy perioHiB Ykpainu (puc. 9).

W Knactep 2013 p. W HKaactep 2018 p.

Puc. 9. liarpama Hane:xxnocri 10 kiaacrepy 2013 i 2018 pp.
lcepeno. po3paxoBaHO ABTOPOM 33 JaHUMU TadmuI 7.

AHan3yo4du KIacTepH, HeoOX1THO 3a3Ha4YUTH, 110 EePITICTh 3aii-
Ma€ YETBEPTUH Kjactep, Le — JiAep, HOro MOKHA Ha3BaTH «Kpalle
MICUE NPAaUEBIALITYBAHHS»., Y HbOIO MOTPANUB JIMILIE OJUH PErioH —
JloHenpka 00NacThb, sika Ma€ HaWOUIBLIY KUIBKICTh 3AWHATOTQ Hace-
JEHHS, IKE OTPUMYE MaKCUMAIBHY CepeaHbOMICSUHY 3apmiaty. [Ipu
BOMY 1HACKC CMIOKMUBYUX 1[1H HAXOIIBIIMEI cepell YOTUPBLOX KIACTEPIB.
Y perioni MIHIMaJbHUN piBeHb Oe3po0ITTA | MaKCHMalbHI BUTPATH
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OiAIPUEMCTB Ha TIEPCOHAT. 3a paXyHOK MaKCHUMAaJbHOI KIJIBKOCTI ITOC-
TIHHOTO HACENESHHS HasIBHUM JO0X1] ¥ PO3paxyHKy HA OJIHY 0Co0y 3ali-
Ma€ JIPYTy MO3UIII0 3 HOTUPLOX (Tabi. 9).

Tabmura 9
Kinuesni uenrpu knacrepis 2013 pory
Mapamerpn Kaacrep
1 2 3 4
BalHATE HACEISHHA, THC. OCLD 516,71 941,17 150G8,00) 19 36,40

[locTiiiHe HACENCHHS, CEPETHS YHCEeNb-
HICTE, THC. OCI0

PiBCHE 3apCcecTpOBaHOTO HC3pODITTS HA Ki-
HElb POKY ¥ % 10 HACETIeHHS Mpale3naT- 2,31 1,73 1,608 1,200
11010 BIKY
CepeHBOMICTYHA 3dpo0ITHA NNATA, TPH 262707 307557 3 336,00 37 55,00
HasgsHUH 70Xid ¥ po3paXxyHKY Ha OIHY|

1 176,59 2 115,30 328910 4 331,000

34 487,72 2593549 30 300,60 31 048,50

oco0y, TpH
[1eKCH CLIOMKMBYMX LI 99,37 99,24 99,70 100,40
/[0X0aM HACENEHHS, M.IH I'PH 32 596,80 6934486 124594000 16 6366,00

00cAT peanizopaHOl MPOOYKIIi (TOBapig,
MOCTyT) cy0’ €KTIB ToCTIoAaproBanus, MH 39 163,43(141 458,83/ 444 4549,701 57 5698,90)
rpH
BuTpaTtn Ha mepcoHan NiANpPUCMCTB, MIH
I'pH

3 777,511 16 150,96 39 231,40 54 468,80

Licepeno: po3paxoBaHO aBTOPOM 3a JaHWUMU TabJHTI 7.

Tperiit knacrep 3aliMae apyre micre. [ HbOTO XapakTepHI Taki
O3HAKU: MAKCUMaNLHUN 00cAr peaizaliii MpoayKIlil cy0’eKTIB TocIo/ia-
PIOBAaHHA 3a B1JIHOCHO BHCOKHM pPIBHEM 1H(IALIMHUX MpoLeciB. IHACKC
CNOMUBYMX LIH 3aMaE APYTy MO3MLIIO MIC/AS MAKCUMAJILHOTO, 3a BCIMa
THITMMH TIOKA3HUKAMU BIH Ha PIBEHb HIHKUMIN BiJl YETBEPTOTO KIIACTEPY,
ajie Ma€ rapHi XapaKTEPUCTUKY, 4 caMe: BUCOKMIA PiBEHE 3aiHSITOr0 Hace-
JICHHS1, 3apo0ITHOI IJ1aTH, A0X0/11B HACENCHHS, HU3bKU PIBEHb O6€3p0o0ITTS
TOUIO. 34 BCIMA XAPAKTEPUCTUKAMH HOMQ MOMKHA HA3BATU «CEPEIHIi pi-
BEHb JIOXOA1B». JIo HROTO TOTparTvB OAWH perioH, a came J{HImporneTpoR-
CBKHUH, AKUY € MOTYKHUM IPOMHUCIOBUM IIEHTPOM Y KpaiHHu.

Tpetro no3uiio 3aiiMae APyrui KIacTep 3 HA3BOK «HAWHMKUI
LiHM», SKMKA BKItodae 3anopizbky, Kuisceky, JIyrancbky, JIbBIBCBKY,
Onecbky, Ilontarcbky Ta XapkiBChKy 00nacTi (Tadin. 4). s He0TO Xa-
paKkTepHi TakKl O3HAKW: MIHIMAJbHHUH JIOXIT Y PO3paxyHKY Ha OJHY
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oco0y Ta 1HJIeKC CIOKUBYHMX I11H, BITHOCHO BUCOKUI PIBEHb O€3p00ITTS
(Apyra mo3uIlisl micls MaKCUMAIBHOTO). Yl 1HIN MOKa3HUKY HAOIH-
JKAIOTHCA 10 MIHIMAIILHIX 3HAYECHD.

V nepluunii Kaactep i3 Ha3BOW «HaKOLibwe 0e3po0ITTS» BBILLIA
OuTbIlIa HacTHHA oOJiacTeit Ykpainu, a came: Binnumnbka, BomnHCEKa,
Kuromupceka, 3akapnarchka, [Bano-OpankiBebka, KipoBorpajichkka,
Muxkonaiscbka, PirHencbka, CyMcpka, TepHOMIIbChKA, XEePCOHCHKA,
XMensHuubKa, Yepkackka, YepHiBeubka 1a YepHiriseska (tada. 10).
BapTo 3a3HaunTH, MO UEH KITACTEP XAPaKTePU3YEThCS MIHIMAIIBHUMU
3HAYCHHSIMY Maif’Ke 3a BCIMa KPUTEPIsSIMH, 3BepTac Ha cede yBary Max-
CHUManbHHUH piBeHBL 0e3pOO0ITTS B IIMX pErioHax, IPH IIbOMY HagBHUMI
JAOXIT y PO3pPaxyHKy Ha OJHY 0CO0y Ma€ MakCHUMAaJIbHE 3HAYCHH:
(Tabn. 9). butenricTs y KIacTepl 3aiMatoTe perionu 3axianoi 1 [TiBHIT-
HO1 YKpaiHU, Ki BHACIIJIOK Te€OrpadiuHOro MOI0KEHHS CIPUSIOTH J0
IpaleBallTyBaHHs B OJIIUKHBOMY 3apyOLKKI.

Tabnuus 10
KinbKIicTh cliocTepe:keHb Y KOKHOMY KiaacTepi 2013 p.
Knacrtep K-c1B Perionu
4 «Kpaiuc micuc 1pa-
patil He up 1 [loHeurka
1EBIIAIITYBAHHS
3 «ccpciHii  PIBCHb :
ped P 1 [ImnporietpoBebka
DKUTTSI
. . Banopisbka, KuiBcbka, Jlyrancbka, JIbBIBCbKA,
2 «HAMHMAKY] LIHW 7

Onecwka, [TonTaBebka Ta XapKiBCbKa

Binnuieka, Bomiacbka, JKuroMupcerka, 3akapmaT-
cbka, IBano-Opankieckka, Kipororpaacbka, Muko-
15 |maiscbka, PiBHeHchka, CyMmchka, TepHOMINBCHKA,
Xepconcobka, XMenbHuubKa, Yepkacoka, JepHIBelib-
ka Ta UepHITiBChKA

Jhicepeno: po3paxoBaHO aBTOPOM 3a JaHUMU TabIuI 7.

| «HaitdinsIIe 6€3p0-
OITTA»

[Ticnst MOMTUIHOT KPHU3H, KA CIPUYHUHUNA J0 TEPEPO3TIOAUT TepU-
Topli YKpainu, 3pylHyBajia cTaOUTEHICTE €KOHOMIKH, IIpHU3Beia JI0 AeBa-
JbBALT IPUBHI 1 CTPIMKOIO 3pOCTaHHA 1HOIALIAHUX TPOLIECIB, CUTYyAaLis
3MiHnwiaca. Tak, Apyruil Kiacrep 3 «HAaHHWKYMX LIHY» NEPEHILOB y KaTe-
ropil «MiHiMaiibHe 0e3po0iTTsDy. JOHEUbKHH PEriod, BTPATHUBIIN MO3ULIT
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Jijepa, ONMUHUBCS Y APYTroMy KIIacTepl «cepeHii piBeHb KUTTsD». Jlifie-
pom 2018 poky cras JpyTHif 3a HOTYKHICTIO POMHUCIOBRUIN perioH — J{HiTI-
ponerpoBchkuil. pyre Miciie 3aiiMaroTh 1 AT perioHis: Jloxnenbkuit, Ku-
iBcbkMi, JIbBIBCbKMi, OnecbKuli Ta XapKiBcbkuid, ocTaHHi yotupy 2013
pOKY OyIIM B KJTacTepl «HAHHMKYI miHU» (Tadm. 11, 12),

Tpetto mosuItito 3aiiMae KnacTep «MIHIMAIBHE 0e3po0ITTA» 3 YOTH-
pMa perioHaMH, cepe IKHUx 3anopisbka, [lontaBceka, Yepkackka Ta Bin-
HULBLKA 00J1aCTI.

AyTcaitnepamu € OUTBIIICTE perioHiB Ykpainu 2013 poky, ix 0yso
’aTHaausaTe 2018 poky. BinaumibKa 1 Uepkachka 00IaCTi TTOKpaIIIn
CBOI pe3yibTaTH, MpH ITHOMY JIyraHchKa 00MacTh ¥ pe3yibTaTi BOEHHUX
Ol BTpaThiia CBOi No3uuli 1 NonoBHWIA LeH knactep (taba. 12).

Tadomumg 11
Kinuesi neHTpu xiaacrepis 2018 poky
ITapaMeTrpu Knacrtep
4 3 2 1

3aiinsate Hacemenns, Tic. ocid| 1 402,30 963,74 622,03 455,30

Hoctiise Haceneuus, cepe- 5,1550 | 569457 | 147094 | 1 187,62
HST THCENBHICTE, THE. 0CI0
PiBeHr 3apeectpoBaHOoro 06e3-

poOiTTs HA KIHCUB POKY Y %6 110

2.00 2.00 1,67 2.27
HACCIIEHHS Mparne3a1aTHOTO

BIKY

CepearboMicaTHa 3aPOOITHA ¢ ¢cr ) | 8 490 40 8 095,00 | 7 370,36
II.JlElTa, l'pH

Hasuunit 10X Y PO3PAXYHKY -5 993 40 | 54 436,08 | 58 371,15 | 47 010,69
Ha O/IHY 0C00Y, TPH

THIEKCH CTIOKUBYNX ITIH 109,20 110,58 109,30 109,55
Joxoan macenenss, mia TpH | 305 510,00 |18 2096,00(114 224,50( 71 268,36
O06¢car peanizoBaHoi npoayk-
11ii (ToBapiB, mocnyr) ¢y0’exTin 111 5583,00 (459 433,141267 344,60(108 082,67
roCnO1ApHOBAHHS, MJIH I'PH
Burpatu Ha TIePCOHAT
NiANPUCMCTR, MITH TPH
Jbrepeno: po3paxoBaHo aBTOPOM 3a AaHMMM Taduaunul 7.

76 617,00 [34947,72 |21 822,90 9 075,15
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Tabnumsg 12
KifibKicTh crIocTEpeKeHb Y KOKHOMY KjacTepi

Knacrep K-cth Perionu

4 «xpaie Micig
npaLeBaallTy- 1 JIinponeTpoBChLKa
BAHHS

3 «cepemHii pi- 5 Hownenbka, Kuiecska, JIbBiBcbka, Onecska Ta XapKiBS
BCHbB SKHTTSD» CEKA

2  «MIHIMANTBHE : .

: 4 Binnunpka, 3amopisbka, [lonraBepka Ta Yepkacbka
De3podITTSIY ' '
Bosnnnaceka, JKurtoMHpceka, 3akapmaTchbka, [BanoA

l  «Haibinbuig 14 ®pankiBebka, KipoBorpaaceka, JIyrancoka, Mukonais-

0e3pO0ITTS» cbka, PiBHeHChKka, Cymcrka, TepHominbebka, XepcoH-

cbKa, XMeIbHUIIbKA, UepHIBeUbKa Ta YepHITriBCbKa
Jrcepeao: po3paxoBaHO aBTOPOM 32 JaHUMU Tadnuul 7.

Bucnosxu. Ananizyrouu 0y1b-4K1 JOX0AU, HEOOX1IHO BPaxOBYBaTH
ixX miiicHy KymiBeabHY CIPOMOXKHICTE. BUKOpUCTaHMI KyMYJIATUBHUN 1H-
JEKC CIIOXKUBYHX IT1H JO3BOJIAE€ BUMIPSTH BIUIMB 1H(QISINIHHUIX MMPOILECIB Y
IMHax 6a30BOTO POKY, 3a OazoBuii B3aro 2001 pik. AHam3 mokasae, IO
IIPHUPICT MOKA3HUKIB 3aBUISHNUN Maiie B IeCsITh pa3iB 3a CepeaHIM po3-
MIpOM 3apIlIaTy 1 JOXOMaMH HaceJIeHHd Y KpaiHu.

Knactepauil aHam3 BH3HAYMB, U0 OUIBIICTH PETiOHIB YKpaiHH
MaloTh HU3BKHI PIBEHD JOXO/IIB 1 BUCOKHI piBeHb 0e3po0iTTs. TlopiBHs-
JILHHAW aHaii3 JIo 1 B Mepioa BOEHHUX il Ha Cxodl KpalHH BKa3ye, 110 CH-
Tyalliss B YKpaiHi CyTTeBO HE 3MIHWIACA, Y KpaiHl € JIWIIe OQuH JjIep,
I’SITh PETIOHIB MOYKYTE 3a0€3IIEUUTH CEPETHIN PIBCHE XKUTTS, TIPH [IBOMY
IXHI JOXOJM 3HEIIHIOIOTHCS 32 PAXYHOK MAKCHMAILHOTO PIBHS 1HJICKCY
CMOXHUBYMX UiH. 19 4OTHPHOX 00MacTell XapakTepHUil HU3bKHIA PIBEHb
0€3p0o0ITTS, HEBHCOKUIA CEPEaHIN PIBEHb 3apnJjaTH, NMPH UbOMY AO0XiA Y
PO3paxyHKy Ha OAHY 0c0o0y HAOIMKAETHCS 10 MAKCHMATLHOTO 3HAUEHHSI,
3a unx ymoB 0€3AIsIbHICTL ASPKABHOTO YIPABJIHHS, BIAKPUTICTH KOPAO-
HIB (32 paxyHOK O€3BI30BOr0 peXUMY), 3HAYHO BULUMH PIBEHb JOXOAIB Y
OMVOKHIX 3axXIAHWX CYCIAIB MPU3BEAYTh O CYTTEBOI BTPATH MpaLE3AaT-
HOrO HACENEHHS, SIKE, OLIIHUBIUIN IIEPEBArd 1HUIONO KUTTS, HE Oy1yTh I10-
BEpPTATUCS B YKpaiHy. Y NOJANBUIOMY JOLULUILHO MPOAHAII3yBaTH Mirpa-
I1HHI TIPOLICCH B YKpaiHl, BUSHAYUTY CTPYKTYPHI 3pYIICHHS 1 CIIPOTHO3Y-
BATH HACIIAKK OC3AISUILHOCTI 3 OOKY ACPKABHU.
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TIJIOCAPIH

ABTOKOPEIAISA — 11€ 3aI€KHICTh BUMAJIKOBOTO YJICHA PSITY CIOC-
TEPEKEHHS BIJ MUHYJIUX 3HAYEHD.

ACHMETPif — BIZHOCHE BIAXMJICHHS, AKE XapaKTEPU3Y€E HALIPIM 1
MIpY CKOIICHOCTI BCEPEANHI PO3TOALTY, TOOTO B IKMI 61K BITHOCHO Ce-
PEIHBOTO 3MilTeHa OUIBIICTE 3HAYCHE PO3NOALTY.

Baramu criocTepekeHb Ha3uBalOTh 4aCTOTH 1 9aCTOCTI.

BapiantaMu Ha3uBarOTH pPi3HI 3HAYCHHS BJIACTUBOCTI BUTTALKO-
BOI BEIMYMHU X, MMO3HAYAOTH 1X YEPE3 X.

BapiauiiiHuii psajx — ue CyKynHICTb 3HA4YEHb BJIACTHBOCTI, 3allu-
CaHUX Y MOPSAKY 3POCTaHHA.

Bapiaunilinuii psj Ha3UBaeThCA JUCKPECTHUM, SKIO OVIAb-sIKI
HOTO BapiaHTH BIAPIZHIIOTHCS HA CTAITY BEIMUMUHY, 1 HEIEPEPBHUM (1H-
TepPBANIBHUM), SKIIO BAPIaHTU MOXKYTE BIIPI3HATHCE OHA BIJT OMHOT Ha
SIK 3aBFOJHO MaJTy BEJTUUUHY.

Bapiauisi — ue MIHIUBICTb (KOJHUBAHHS ) IHAMBIAYaNbHUX 3HAYEHD
O3HAKH CYKYIIHOCT1, TOOTO BUMIPIOBAHHS CTYTICHSI KOJIMBAHHS O3HAKH.

Bepudikauisi Moaei — CIIIBCTaBICHHA peaIbHUX 1 PO3paXyHKO-
BUX JIAaHWX, TIEPEBIpKA aACKBATHOCTI MOARI, OLIHKA TOYHOCTI Ta CTil-
KOCTI OTPUMAHHX PIBHSAHb 3B 53Ky, 10OYA0BA NMPOrHO3IB Ta ClLECHAPIIB
PO3BHUTKY.

Budipka (#) — yacTuHA reHepalIbHOT CYKYNHOCTI, BUMAJKOBO Bi-
aiOpaHa st JOCHIKEHHS 3 METOK OTPUMAaHHS BHCHOBKIB IIpO Biac-
TUBOCTI F'€HEPATBLHO1 CYKYTTHOCTI.

Bix0ip MeToa0M «CHEKHOT 0 KOMAa» — OIIUTYBAHHSA ITPOBOIUTHLCS
LJISIXOM NEPEIaBaHHs aHKETH B MEKaxX rpynu (HapKoMmaHu, XBOPI HA
TYOEPKYJILO3 Ta H.).

BigHocHUMHU YacTOTAMH 200 YACTOCTAMU HA3ZUBAKTHCA BIAHO-
IIEHHS YacTOT JI0 3aralbHO1 KUTBKOCTI CIIOCTEPEKEHb.

Bincrans Kyka Br3Hadae CUITy BIUIMBY BUKHTY Ha PIBHIX { N Bij
0 1o 1), skimo HeMae BIUTMBOBUX BHUKHJIB, MOJIENb TapHa, Po3paxoraHi
3HaueHHs BigcTani Kyka xonusatorhes Bia 0 (min) 1o 0,512 (max), wo
BKa3y€ Ha BIACYTHICTb BIJIMBOBUX BUKUIB.

I'enepanabHa cyRynHICTD (V) — ycs CYKYIHICTE 06 €KTIB, KA I1i-
KaBUTH JOCIIITHUKA.
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I'eTepockeqacTHYHICTL — II€ 3MIHHICTH JUCIEPCli BUIBHOTO
YIeHa, BAHUKAE WOJ0 MePexXpecHoi BUOIPKH, pialle y HaCOBOMY psal,
TOOTO Y CUCTEMI HAABHI Pi3H1 AUCTIEPCIT TOMMIIOK.

licTorpamMor 4acToT HaA3UBAaIOTh CTYNIHUYATY Pirypy, siKka cKia-
TAETHCA 3 MPAMOKYTHHKIB, OCHOBAMH SIKUX € YaCTKOB1 IHTEPBAIIM Bapi-

aHT JOBXKHWHOIO A = X, —X, ,, 2 BUCOTH IOPIBHIOIOTE (%, /#) wacToTam

abo vacTocTsaM #, (PK) iHTEepBaNiB, ['icTOrpamMa — 11¢ CTORIMUUKOBA Nia-

rpama 4acToT, a He JaHWX,

Hani — daktu 1 yucia, 3a J0NOMOIoK AKUX MOKYTh IpUUMaTUCA
PILLICHHS.

HoBipunid iHTepBan — 11¢ po3paxoBaHUN Ha OCHOBI BHOIPKH
1HTepBaJl 3HAYCHb O3HAK, SIKWH 3 BIJIOMOIO HMOBIPHICTIO MICTHTH OIIi-
HOYHHH MapaMeTp reHepalbHO1 CYKYITHOCTI,

Ex3orenni 3minni ((pakToOpHI 3MIHHI) — MPUYUHU Ta YMOBH, SIKI
HEOOX1/IH1 /1J1s1 BUHUKHEHHS MEBHOIO HACAIAKY (X), €K30I€HHI 3MiHM
BU3HAYAIOTh CHAOIE€HHI, ajle caMi He nepedyRatOTh M1 1X BILTUBOM.

Excuec — BigoOpaxkae CTyIiHb 30CEPEIKEHOCTI €IEMEHTIB CYKYII-
HOCT1 HABKOJIO TIEHTPA PO3MOALTY.

Emniprnuna BuGipka (mpocTa, KBOTOBaHa) — nependauae, mo B
KOJIO PECTIOHACHTIB a1 BiaObopy IHPOpMALIT BKIOUYAETHCS «IEPLINE
3YCTPIUHUED.

EmMuipuyHor ¢pyHkuico po3noaiay ((pyHKUIE pO3NOALTY BU-
O1pKH) Ha3WBalOTh (YHKINO F(X), sika BU3HAYA€E 1 KOYKHOI'O 3Ha-
qeHHs X BIJHOCHY YacTOTY TOTO, IO BJIACTHBICTH {BHITAKOBA BEJIM-
yrHa X) NPUHME 3HA4YEHHS, MEHLLE 331aHOrO X.

EnporenHa 3minHa (pe3yJibTaTUBHA 3MIHHA)} — O3HAKA, SIKA Xapak-
TepU3ye Hacainok ail pakTopa abo ¢akTopis, 3aiekHA 3MiHHA (Y).

30ypeHHst abo JaTeHTHi 3MiHHI — I1¢ EKOHOMIUHI BEJIUYNHU, SIK1
HE BXOJATH Y PIBHSHHS perpeciiiHol Mojeni, aje BIUIMBAKTL Ha
CIIUITLHO 3aJIeXHI 3MiHHI, BOHU (DOPMYIOTBCS 3aBISIKM BUTAJKOBUM
BMNJIMBAM, MOMWJIKAM | PUNYLLIEHHSIM.,

3MiHHI — OyAb-AKa XapakTepPUCTUKA 00’ €KTa.

Knactepuuii aHanis — ajaroputMm po30UTTA 3aJaHOT BUOIPKHU
00’ekTiB (cUTyarliif) Ha MIMHOKHMHU, SK1 HA3UBAIOTHCSA KIACTEpPaMU
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TaK, 00 KOXKEH KITacTep CKIajaBcsd 3 MOoAIOHUX 00’ €KTIB, a 00’ €KTH
PI3HUX KJIACTEPIB iICTOTHO BiAPI3HAIKCS.

KaacTepna pubipka nepeadavae Bubipky, B AKIM CYKYIHICTh Ha
IECPIIOMY €Talll PO3NOAUISAETECA HA MIATPYIIH, AKI HE TEPeTHHAKOTHCS
MK co0010 (KIacTepu), a MoTiM 13 IUX MArpyn GopMyeThCs BUIIAJI-
KOBa BHOIpKA.

KoediuienT nerepminamii (R?) Bu3Hauae mMipy BIUTUBY (BakTop-
HOT O3HAKHU HA pe3ybTaTHBHY, nouasirae B Mexxax Big 0 go 1. ko R’
R?= 0, To 1e o3Hayac, Mo 3aNeKHICT MK Y Ta X BiacyTHA, To6TO X
HE BILUTMBAE HA Y.

KoedimienT ocumasimii — XxapakTepuiye BIAHOCHY Bapialliio
KpaiHiX 3HaUYEeHRL 03HAKU HABKOJIO CEPEIHEOT.

KoedinienTn Bapianii: JiHiHUHA — xapakTepusye CHIBBIIHO-
OICHHS CEPEAHbOTO JIIHIMHOTO BIXIICHHS O3HAKH Ta 11 CEpe/IHbO1 Be-
JUYUHY; KBAAPATHYHMH — XapaKTepu3ye CIIBBITHOIICHHS CEpe-
HLOT'O KBaJIpaTHYHOTO BIIXWICHHS O3HAKH Ta 11 CEPEIHBOT BEITMUMHU,

Kopeasuiiitnuii anami3z — CTAaTUCTUUHNAN METO, STKUM A03BOJISE
BU3HAYUTH, YU € 3AICHKHICTb MK BUNALKOBUMH 3MIHHHUMHU, SIKHI BOHA
Ma€ HAIPAMOK 1 HACKIJIBKY BOHA CUJIbHA.

Kopeaauis (#) — e cTaTUCTUYHA 3AJEKHICTD MK BUITQJKOBUMH
BETHUHMHAMH, 1110 HOCHTH UMOBIPHICHUM XapakTep, IIOJSTae B MEXKax
Big —1 1o +1.

KpuTepieM 3roam Ha3uBaOTh CTATUCTUYHUN KPUTEPIKN NepeBip-
KM TNOTE3N NPO MOMJIINBUN 3aKOH HEBIIOMOIO PO3MOALNY.

KyMyJATHBHOI0 KPHBOK HAa3MBAETHCS KPHUBA HAKOMHUYEHHX
4acTOT (4acToCTeil).

MeniaHa — 3HaYCHHA 03HAKH, AK€ MICTUTHCS TTOCEPETHHI BITOPSII-
KOBAHOTO MIOA0 3POCTAHHS BaplamifiHOTO psay.

Moaa — 3Ha4eHHS O3HAKH, 10 HAWOIIBII YaCcTO 3YCTPIYAETHCH ¥
psial po3noalny; HAHMOLIMPEHIINE 3HAYEHHS O3HaKH, TOOTO BapiaHTa,
AKa B Py PO3MOALLY Ma€ HAUOLIbUIY YacTOTY.

MyabTHKOJIHEAPHICTHL — L€ JIIHIHHA 3aJCKHICTh MIK HE3AIEXK-
HUMHM 3MIHHUMHE ((pakTopamu), BOHa HE JIa€ MOKIMBOCTI BU3HAYHTH
BILJIUB KOXKHOTO 3 HUX Ha pe3yJIbTATHBHY O3HAKY.

Haoip 1anux — nai, mo BiAiOpaHi 171 KOHKPETHOTO aHaTI3y.
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HakxonnueHor uacticTo W HazuparoTh BiZHOWMIEHHS HAaKO-

HOK
i

Hanepen Bu3HaveHa 3MiHHA (J1aroBa) — 3MIHHA, 3HAYSHHS AKO1
BIJICTAE Ha OJMH a00 JICKUTBKA MIEPI0IB. KO X, — 3HAUCHHS 3BUYAN-
HOT 3MIHHOT X%, 3a()IKCOBaHI B IIEH MOMEHT Uacy #, TO X4 — 1i JIarOBI
3HAYCHHSI, 3MILLEHHI HA OJUH MEPIOa.

HeratuBHa aiHiliHA 3aJiexKHICTL (HeraTuBHA Kopesrlis abo
3BOPOTHIA 3B’430K) — M 4Yac 3pOCTaHHS 3HA4YeHb OJHI€l 3MIHHOI
3MEHIIYIOTHECA 3HAUEHHS 1HIIO1, po3paxoBaHe 3HAYcHHS TepebyBae B
Mexkax —1 <r <0,

HopmaabHuii po3noalst HA3MBAKTL CTAHAAPTHUM (200 HOPMO-
BAHHM), K110 MaTeMatiune cromiBanus M{X) = 0, mucuepcis D(X) =

MHYEHOT 9acTOTH 4, JI0 3aTabHOT KUTBKOCTI CIMIOCTEPESIKEHB N,

1. HopmassHuil po3NOAUT HAUBAKTH 3ArAJIbHUM, SKIIO MaTeMaTUIHE
comisannsg M(X) i cepeniic KBaapaTHdHe BiIXHICHHS TOBLIHHI.

HynboBa KopeJsillig — e BUACYTHICTb 3B 83Ky MIDK 3MIHHUMU.
[Tpu 1boMy HyJIHOBa 3araibHa KOPEIALS MOKE CRUTINTH IIPO BIACYT-
HICTH JIMINIE JIHIHHOT 3aJI€KHOCTI, a He PO BIJICYTHICTH OyIb-AKOTO
CTAaTUCTUYHOTO 3B’ SI3KY.

OcHoBHA (200 HYILOBA) — HA3UBAETHCA T1MIOTE3A, KA MO3HA-
yaeTbesl Hg, JOriuHe 3anepeueHHs OCHOBHOT rNOTE3M HA3UBAETHCS
aJbTePHATUBHOIO Ta [MO3HadaeThCa Hy.

[lapaMeTpH — L1e YMCIOB] XapPaKTEPUCTUKU [EHEPATBHOL CYKYII-
HOCTI.

TTozuTHBHA JiHiliHa 3anexHicTh (0 <1 < 1) — 3pocTaHHsA PIBHSA
3HAUYCHb OJTHIE1 3MIHHOT CYTIPOBOKYETHCS TIABUINICHHSAM 3HAUCHHS 1H-
1101 3MIHHOT.

Ilos1iroHoM BiJHOCHHUX YAaCTOT HA3UBAKOTH JIAMAHY, BIJPI3KH
SAKO1 3 €HYIOTh TOUKHU (x7, W7r), (x2, W2) ..., (Xm, Win).

IlosliroHoM 4acTOT HA3ZHWBAKOTL JaMaHy, BIJPI3KU SIKOT 3 €IHY-
ro1h Touku (x,n, ), (x,,1,), .., (x,.n).

Ilomuika Apyroro poay nojsirae y BIAXWICHHI AbTEPHATUBHOT
rinoTesw, mo TificHO MpaBHIbHA. VIMOBIpHICTE IOMIJIKH APYTOTO POIY

no3HauaeTsCa f. Biamosiguo mo osmaucuus =P (H,/H;). Beawunna
I— 8 Ha3MBAE€THCS MOTYKHICTIO KPUTCPIIO.
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TMoMuiika nepmioro poay nojsrac B TOMY, 10 BIIXUISETHCS HY-
J1bOBA riNoTesa, KA HACIPABAL € NPaBMIbHOW0. MMOBipHiCTs uiel mo-
MWJTKH TIO3HAYAETHCA O Ta HA3UBAETHLCS PIBHEM 3HAYYIOCTI KPUTEPIIO.
3a o3HaucHHsIM o = P(H|H,). {0 iiMOBIpHICTE 33/1af0Th, SIK TIPaBHUIIO,
nepea MPOBEICHHSIM TeCTy, YHMCJIOBE 3HAYCHHS € CTaHJdapTHHUM
¢=0,01;0,05;0,001; 0,005.

IlpocTa BUnagkoBa Budipka nepeadavae, 110 BC1 SJIEMEHTH T'e-
HEPATBHOI CYKYITHOCTI MaIOTh PIBHI IIAHCH TTOTPAIUTH JO CTaTHCTHY-
HOT BUOIPKH,

PansmupyBaHHs — Il¢ BIOPAJKYBAHHS CTaTHCTUYHOTO MaTepi-
any, pO3MILICHHS BapiaHT y MOPSAKY 3pOCTaHHS (CTagaHH).

Perpecia — ue BUMIPHOBAaHHA OJHOCTOPOHHBOIO CTOXACTHYHOIO
3B A3KY MDK (PAKTOPHUMH 1 PE€3yIbTAaTUBHOK O3HAKAMU.

PiBeHb 3HAYMMOCTI rinoTe3M HA3HBAIOThH UMOBIPHICTBL 3I1HC-
HUTHU MOXUOKY TIEPIIOTO poay, TOOTO BIIXUINTH MPABIWIBHY HYIHOBY
rinote3y (a = 10 % abo 5 % ado 1 %).

Po3smax Bapianii (&) — 1e pisHALT MK MaKCHUMATLHUM 1 MIHI-
MaJbHUM 3HA4YEHHAM O3HAKU.

Cepeane 3Ha4eHHs — pIBHE CyMI1 BCIX 3HAYCHBL PO3MOILTY, IO~
JIEHE Ha 1X KIJIBKICTb.

Cepenniit xkBagpat BigxujieHb BigHocHO perpecii (MSE,
§® =07) — na€ OuiHKy 3aMMUIKOBOT AMCHEPCIi BIAHOCHO perpecii, ska
0azyeThes Ha # — k CTYIICHIB CBOOO/IH.

CucremaTtuyHa BUOIpKa OTPUMYETHCS IUTSIXOM HYMEPAITii KOK-
HOIO 4JI€HA FEHEPANIbHOT CYKYITHOCTI 1 OTiM BUOOPOM k-0ro Homepy.

Cropuroganui koediuienT perepminauii (ad0 HOpMOBaHMI)
BUKOPUCTOBYIOTh /ISl OI[IHKH PEAJIBHOT TICHOTH 3B’ S13K1B MIXK Pe3yib-
TaTUBHOIO 1 (DAKTOPHOIO O3HAKAMH, JIJIs MOPIBHSHHA MOACII 3 PI3HOIO
KUIBKICTIO mapaMeTpiB (X, IpH MbOMY PSI CIIOCTEPEKEHHS ITOBUHEH
OyTH OHAKOBHIT).

CrhiftbHo3aJ0ekHi 3MiHHI — U 3BMYANHI €HAOTCHHI 3MIHHI, SKI
MOSICHIOKOTLCS PErPECIHHOI0 MOJEIITIO B MOMEHT vacy . Mix Humu ic-
HYIOTbH 0araTOCTOPOHHI 3B 3KM 1 BU3HAYAIOTHC HE OJJHUM PIBHAHHIM,
a OJTHOYACHUMH PIBHAHHAMH MOJICII.
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Crangapraa noxu0Ka — nokasye, HaCKUIbKH BUOIPKORE CEPETHE
BIAPI3HAETLCA Bl CEPEAHBOI M€HEPANbHOI CYKYNHOCTI, L€ MOKA3HUK
peNPe3eHTATUBHOCTI.

CrangapTHa moxuOKa (S =0 _) — Ue OUiHKA CEPEAHbOrO KBal-

PaTHYHOrO BiAXWIEHHA KoeiluieHTa perpecii Bia Horo ICTHHHOrO 3Ha-
YEHHSL.

CrangapTHa noxu0ka nmapaMeTpiB MoJel BKasye, HACKUIBLKH
OyayTh BapitoBaTu KOS(PIIIIEHTH BiJ BUOIPKHY J0 BUOIPKH.

CTaTHCTHKA — YUCIIOBI XapaKTEPUCTUKU BUDIPKHU.

CratucTuuHa rinore3a (rimore3a) — 1€ TMEBHE TBEPIKCHHA
(OpUNyLUEHHS) BIAHOCHO I'€HEPAIbHOI CYKYIHOCTI, 1O MEPERIPAETHCH
Ha OCHOBI BUOIPKHU.

CTaTHCTHYHUM KpUTepieM nmepeBipku rimore3n Hy — Ha3zuBa-
10T TIPABUIIO, 34 SIKMM YXBallFOETHCA PIIIEHHS PO NMPUUHITTA abo BiJI-
xuneHHs rinore3n Hp PimieHHs yxBanTsE HAa OCHOBL BHOIPKH
X1, X5, .. Xy, 32 K010 (GOpMYIOTH cieIlianbHy QyHkIlio BuOipku T, =
T(X{, X5, ... X)), 100 QYHKITIO HA3HBAIOTE CTATHCTHKOK0 KPHUTEPII0.

CTaTHCTHYHHAM PO3NOAITIOM BHOIPKH Ha3MBAETLCA TNEPENiK
BapiaHT, O COOCTEPIralOTHCS, POIMILLCHUX Y NOPSAKY 3pOCTaHHS, Ta
BIANOBITHUX IM 4aCTOT, BIJHOCHUX 4aCTOT.

CrpaTudikoBana Bubipka mepegdadae, Mo CTaTUCTUYHA BH-
OIpKa OpPOBOAUTHECS BUKIIOUHHUM YMHOM OKPEMO B KOKHIM I'pyIi re-
HEpaNbHOT CYKYIHOCTI 13 30€peKeHHIM TTPONOPII] CHIBBIIHOMICHHS
pPO3MIpiB LMX rpym.

YiTka HEraTUBHA KOPEJANMis JOPIBHIOE —1, KOMM NPOCTIAKO-
ByeTbes 100 % cninbHa Bapiallid JBOX 3MIHHMX, IPHU IbOMY BHIIaj-
KOBI 3M1HH1 MOBHICTIO HAKJIAIal0ThECA HA NIPAMY (sIKa MPAMYE 3 HIDK-
HBOTO IIPAaBOrO KyTa — Y BEPXHIil J1BUiT), BIACYTHS 30HA PO3CIIOBAHHS.

CTpora no3uTHBHA KOPEIsALif JOPIBHIOE +1, KOIU MPOCTiIKO-
ByeThes 100 % crinbHa Bapiaris IBOX 3MIHHHX, IIPH ITbOMY HATIPSIMOK
QyHKUIT 3 JIIBOrO HUXKHBOTO KyTa — B MIPABHI BEPXHIIL.

To4HIiCTH ONMiHIBAHHA — CTYIIIHb JOMYCTUMOIO BIIXUJICHHS BE-
JIMYMHH, 110 OLIIHIOETLCS B1J ICTUHHOI.

DakTHYHe 3HAYEHHA CTATHCTUKHM — IIe OITIHKa mapaMeTpa re-
HEPaTLHOI CYKYITHOCTI,
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®ikTUBHI 3MiHHI (TUXOTOMITHI) — II¢ KATEropifH1 3MIHHI, SKI
MaloTh SKiCHI XapaKTepPUCTUKH, Li 3MIHHI O1HApHOro THNY, TOOTO KOX-
Ha 3MiHHA MOKe IIPUIMAaTH BCHOTO BA 3HAUCHHS — OJIMHHULIIO 1 HYJIb.

YacTtoTamMu (IIO3HAYAIOTHCS 7;) — HA3UBAIOTHCS YUCIIA, K1 ITOKA-
3yI0Th, CKUILKH pa3iB 3yCTPIHAIOThCS BapiaHTH 3 MOTO 1HTEPBATY.
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Hopatok b

ITpuxiaa. Husska npaBoCcTOPOHHSA acCHMETPIA

Central Limit Theorem for Means

Population distribution: Right skewed
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... confinting to Sample 50.

Distribution of means of 50 random samples, each
consisting of 150 observations from a right skewed population
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Ipuxkaaa. CepeaHs IpaBoCTOPOHHS aCHMeTpist
Central Limit Theorem for Means
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... continuing to Sample 50.

Distribution of means of 50 random samples, each
consisting of 150 observations from a right skewed population
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IIpuxkaaa. Bucoka npaBocTOPOHHSA acHMeETpist
Central Limit Thecrem for Means
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consisting of 150 observations from a right skewed population
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Ipuxkaaa. Hu3zpka JiBOCTOPOHHS acUMeTpist

Central Limit Theorem fcr Means
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Distribution of means of 50 random samples, each

consisting of 150 observations from a left skewed population
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Ipuxkaaa. CepenHs JiBOCTOPOHHS acUMeETpisi

Central Limit Thecrem for Means
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... continuing to Sampla 50.

Distribution of means of 50 random samples, each
consisting of 150 ocbservations from a left skewed population

mean of X=0.77
sd of X(SE)=0.01

0.74 0.76 0.78 0.80
Sample means
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Ipuxkaana. Bucoka JiBOCTOPOHHS acUMeTpisi
Central Limit Theorem for Means

Farsnt distribuiian (poputabor: Population distribution: Left skewed
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... continuing to Sample 50,

Distribution of means of 50 random samples, each
consisting of 150 observations frem a left skewed population

mean of ¥=0.83
sd of X (SE)=0.01

Density

0.81 0.82 083 0.84 0.85 0.86
Sample means
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KpuTHine 3HAYEHHS
Ha pieHi 3saunmocrti 0,10; 0,05; 0,01

JlopaToxk B

= S . | B2

= = = = =

Lz & & 3

) =) o

= [ag =) gl
- .
g =
8 g
A e
5 o
= = S - 2 = E -
§ =) =1 < < =3 = <
o =
=
]
=
=y
1 6,63 3.84 2,71 |24 42 98 36,42 33,20
2 9,21 5.99 461 |25 4431 37,65 34 38
3 11,34 7.81 6,25 |26 45,64 38,89 35,56
4 13,28 9,49 778 |27 46,96 40,11 36,74
5 15,09 11,07 924 |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 4377 40,26
8 20,09 15,51 13,36 | 35 57,34 49 80 46,006
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 2473 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 2887 | 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 110697 | 1074,68 | 1057,72

301



Jonatok I
(1o rnaBm 3, 6)
3HayeHHA KpuTepiro @iwepa (F-KpUTEpiK)
AJI4 piBHA 3HAYMMOCTI p = 0,05
fr—4ueno cryneniB ¢cBo0OAH OIabINOI AUCTIEPCil,
2 —umesio cTyneHiB ¢Bo00AM MEHIIOI AUCTIEPCil

fi

tE | 2 3 4 5 6 7 8 9 10 15

1 |161.45]199.50(215.71 |224.58 |230.16|233.99 [236.77 | 238.88|240.54 | 241.88 | 245.95
2 [ 1851 | 19.00 | 19.16 | 19.25 | 19.30 | 19.33 | 19.35 | 19.37 | 19.38 | 19.40 | 19.43
3 | 10131 955 | 928 | 9.12 | 9.01 | 894 | 889 | &85 | 881 | 879 | 870
4 | 771 | 694 | 6539 | 639 | 626 | 6.16 | 6.09 | 6.04 | 6.00 | 596 | 5.86
51661 | 579 | 541 | 519 | 505 | 495 | 488 | 482 | 477 | 474 | 4.62
6 | 599 | 514 | 476 | 453 | 439 | 428 | 421 | 415 | 4.10 | 406 | 394
71559 | 474 | 435 | 412 | 397 | 387 | 3.79 | 373 | 3.68 | 3.64 | 351
8 | 532 | 446 | 407 | 3.84 | 3.69 | 3.58 | 3.50 | 344 | 339 | 335 | 3.22
9 | 512 | 426 | 386 | 3.63 | 348 | 337 | 329 | 323 | 3.18 | 3.14 | 3.0l

101 496 | 410 | 3.71 | 348 | 333 | 3.22 | 3.14 | 3.07 | 3.02 | 298 | 2.85
11| 484 | 398 | 3.59 | 336 | 320 | 3.09 | 3.01 | 295 | 290 | 285 | 2.72
121 475 | 3.89 | 349 | 326 | 3.11 | 3.00 | 291 | 2.85 | 280 | 2.75 | 2.62
13 467 | 3.81 | 341 | 3.18 | 3.03 | 2.92 | 2.83 | 2.77 | 271 | 2.67 | 2.53
14 460 | 3.74 | 334 | 3.11 | 296 | 235 | 276 | 2.70 | 2.65 | 2.60 | 2.46
151 454 | 3.68 | 329 | 3.06 | 290 | 2.79 | 271 | 2.64 | 259 | 254 | 2.40
161 449 | 3.63 | 3.24 | 3.01 | 285 | 2.74 | 2.66 | 259 | 2.54 | 249 | 235
17| 445 | 3.59 | 320 | 296 | 2.81 | 2.70 | 2,61 | 255 | 249 | 245 | 2.3]
18] 441 | 355 | 3.16 | 293 | 2.77 | 2.66 | 258 | 251 | 246 | 241 | 2.27
191 438 | 3.52 | 303 | 290 | 274 | 2.63 | 254 | 248 | 242 | 238 | 2.23
20 435 | 349 | 3.10 | 2.87 | 2.71 | 2.60 | 2.51 | 245 | 239 | 235 | 2.20
21| 432 | 347 | 3.07 | 284 | 2.68 | 2.57 | 249 | 242 | 237 | 232 | 2.18
221 430 | 344 | 3.05 | 2.82 | 2.66 | 255 | 246 | 240 | 234 | 230 | 2.15
231 428 | 342 | 3.03 | 280 | 2.64 | 253 | 244 | 237 | 232 | 227 | 2.13
241 426 | 340 | 3.01 | 278 | 2.62 | 2.51 | 242 | 236 | 2.30 | 225 | 2.11
25| 424 | 339 | 299 | 2776 | 2.60 | 249 | 240 | 234 | 2.28 | 2.24 | 2.09

26| 423 | 337 | 298 | 274 | 259 | 247 | 239 | 232 | 227 | 222 | 2.07

27 421 | 335 | 296 | 273 | 257 | 246 | 237 | 231 | 225 | 220 | 2.06

281 420 | 334 | 295 | 271 256 | 245 | 236 | 229 | 224 | 219 | 2.04

291 4.18 | 333 | 293 | 270 | 255 | 243 | 235 | 228 | 222 | 2.18 | 2.03

300 417 | 332 | 292 | 2.69 | 253 | 242 | 233 | 227 | 221 | 2.16 | 2.01
40| 4.08 | 3.23 | 284 | 261 | 245 | 234 | 225 | 2,18 | 2,12 | 2.08 | 192
501 403 | 318 | 279 | 256 | 240 | 2.29 | 220 | 2,13 | 207 | 2.03 | 1.83
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Hoparok /1
(10 po3ainy 3)
IIpoxiaHui 6a1 abiTypiecHTIB BCTYNIHOI KaMIaHil

= o o g = &, %
4 & é‘-— £ = —g- :g E > =
2| 5 2. 3 | £2¢8 g 2 ERE z
= 3] (R 508 5 = 793 =
© & g2 8 g 5 29 2
1 0 | 182,631 176 180 179 10,5
2 0 4 179,775 179 172 175 10,6
3 0 | 179,163 186 163 180 9.8
4 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 9,5
7 0 2 174,675 179 166 9.7 167
8 0 6 174,522 170 178 158 10,3
9 0 4 173,808 173 155 183 10,5
16 0 | 173,451 192 173 10.4 134
1| o I 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
4] 0 4 170,187 188 175 10,2 124
I3]0 2 170,034 175 166 10,6 150
16| 0 3 169,575 178 161 10 154
171 0 | 167,382 178 155 155 9.7
18 1 167,127 153 166 169 9,6
191 0 1 166,974 167 151 173 9,5
20 0O | 166,26 172 153 9.1 163
21 0 7 165,087 169 137 180 10,2
221 0 1 164,577 193 130 10,7 157
231 0 1 164,539 165 140 167 9,9
241 0 | 164,424 176 149 155 9,5
251 0 1 164,373 170 175 9,9 124
261 0 | 164,019 175 155 99 132
271 0 | 163,659 170} 149 158 9.8
28 1 2 163,098 183 142 150 9,8
29 1 0 1 162,639 164 142 173 9.3
30| 0 | 162,588 157 155 161 9.8
31 1 2 162,435 147 153 178 9,1
321 0 2 162,333 176 133 166 10,3
33 0 2 162,282 165 151 159 9
34 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
37 0 | 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| 0 7 159,018 178 144 136 10,1
41 1 3 157,131 170 114 179 10,4
421 0 1 156,264 175 144 134 8,8
43 | 1 2 155,856 138 144 180 8
44 |1 0 2 155,754 153 149 147 9.9
451 1 2 155,193 150 149 152 9
46 | 1 1 154,916 152 114 182 9,9
471 0 2 154,135 150 142 145 9.2
481 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
521 1 6 151,47 166 114 166 9,3
531 0 3 151,326 162 140 123 9,1
54 0 4 151,317 164 137 134 9,7
551 0O 1 150,858 172 119 149 9,4
56 | 0 1 150,654 167 142 120 9.9
57| 1 1 150,39 166 110 157 9
581 0O 3 150,338 160 130 136 9
591 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 0 2 147,951 164 149 108 8,7
64 | 0 7 146,268 163 117 147 8.8
65| |1 1 145,758 155 107 171 8,2
66 | 0 1 143,871 119 155 138 8,6
67 | 0 143,259 143 151 112 8,7
68 | 0 142,847 155 1160 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 0
721 1 2 137,853 138 133 126 7,7
731 0 2 135,772 155 100 128 9
741 0 | 129,081 147 119 7.8 100
751 1 4 128,724 109 122 138 8.3
76| 0 1 128,622 119 110 142 8,4
77 1 2 123216 111 119 121 7,6
78 | 1 3 118,728 117 114 106 6,9
0 — xigka
1 — yonosik
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JMonatok E
(1o po3ainis 3, 4)
Pe3yabTaTH AaHKeTYBAHHA WIKOJIAPIB

]
3 =} -'1 S a o
*a Q| o % ; _g" E g céé ‘E 5
21|32/ 63| 8B E| 2 &3] 3 =
SI™| ™ /=2 8|35 & |88 2| &

8 < 5
£ 7 SHIRe Z | 2
L] 221436 7 | 13|10 14| 39 | 42
> 2 [ 1 |4 18] 9 |10 ] 11] 11 | 35 | 395
32332 10] 6 |10 8| 9 | 375 | 465
41 |31 2]13] 9 [10]12] 6 | 385 | 395
s 22133 [12] 8 [ 12 18] 12 | 42 | 39
6 | 1 ]3| 2|3 [12] 15 | 17 | 11 | 11 | 425 | 425
71132136 7 | 11| 16| 13 | 445 | 435
g | L | 1] 1| 21311 10] 10] 10| 38 | 39
o[ 1 |24 3] 9] 12|14 9 ] 15 | 39 4
0] 132359 | 13| 13| 12| 425 | 315
0] 2 322 [14] 12 ] 8 | 8 | 6 | 425 | 425
2] 11222112 9 |11 ] 8] 10| 38 | 38
3] 1 223|810 11| 13| 12 | 41 | 43
4] 1 |33 |3 ]10] 10| 11 | 10| 12 | 395 | 455
501 322 1w 8 | 12 11| 11 | 425 | 455
6] 1 | 2| 4] 2| 14| 14| 13 | 10 | 15 | 43 | 43
7 2 1[4 1 ]13] 8 | 10| 7 | 16 | 365 | 355
18] 2 | 3 | 4| 1 ]10] 12 | 13| 13| 12 | 41 4
9] 2 | 2 4 1|14 15 ] 11 | 11 ] 16 | 355 | 395
20 2 |1 |41 3] 8 | 13| 14] 10 | 345 | 415
20 2 | 1 | 4 1 13] 10 ] 8 | 11 | 13 | 385 | 4,55
2241 [1ww0]10] 17 15] 18 | 375 | 415
231 [ 322 |11 ] 12 |12 12| 11 | 395 | 425
2| 2 12118 9 | 4| 8 | 5 | 415 | 395
250 1 [ 11| 3]10] 99 |13 10| 38 | 39
261 1 |3 11 ]9 1415 ] 10 11 4 4
27 1 | 1 | 4315 9 | (5] 10| 14 | 38 4
2812 [ 1 2171012 8 | 12 | 355 | 395
9 2 21421216 7 | 4 | 7 | 39 | 44
30 2 [ 1 |1 21515 9 |10 ] 7 | 43 | 42
31 1 | 2] 113 10] 9 | 15 ] 14 | 11 4 3.9
2231129 8 | 8 | 13| 8 | 425 | 445
330 1 | 1] 1 |1 | 4] 5 | 11 ] 11 | 10 | 33 | 385
34| 1 | 3| 4|3 | 13] 14 | 11| 13| 14 | 375 | 445
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s 132 27T12] 4 16| 13] 14 ] 475 | 4,75
362 | 1331313 13 12] 13 4 4.2
372121 14] 6 | 14] 9 8 405 | 375
38 1 | 3 [ 3| 3 [13] 11 | 14 | 14 | 12 | 4,15 | 4,55
121236 6 | 13]21] 16 4,1 4.5
w1 141186 |10 9 9 3,75 | 4,15
Ml 131313141516 19 | 48 | 445
21212116 4 [ 12]12] 12 ] 39 | 395
Bl 231419 10] 9 | 8 8 42 4.2
Ml 121438 3]17]15] 17 4 4.5
sl v 11217 9 [ 14 ] 14| 13 4 42
a6 2 3221131210 13] 13 ] 455 | 4,65
a7 13230 1w0]10] 6 10 | 38 | 435
A1 1 3239 11 | 1313 13 | 415 | 4,55
o 12122 w1112 13 3,6 4

sol 2212110 13]10] 6 10 3.9 4.2
st 1|32 331211 |11 ] 14 ] 425 | 4,65
s2 2 1 v [ 210 [ 13 ] 13 | 11 3.9 3.8
s 12117711 ] 9| 8 9 4,05 | 425
s4l 2 1|1 21| 13]12] 8 11 42 43
Ss| 1| 3|1 ]2 15] 10] 16 | 11 | 18 | 435 | 4,85
se| 2 1429 17] 8 |13 14 3.8 4.4
57010 [ 1 [ 4 [ 1|10 11 [ 10 13 13 | 345 | 465
ss| 132311 13] 8 | 7 13 | 445 | 455
sol 22221110128 12 4 4.3
0 22122171411 | 12] 7 3,7 42
6l 1223912131 ] 10 42 4,1
22132191116 13] 14 3.9 4.3
63| 1 | 3| 1|3 |11] 8 | 14| 14| 12 | 435 | 4,85
64| 1 | 322110131214 13 | 425 | 455
65| 1 | 322110 13]10] 8 12 | 395 | 425
66| 1 | 24213 3] 13]12] 14 4,1 4.3
67 2 2142110 12] 11 [ 11 ] 11 3,9 4.3
68 1 | 32311 9 | 14| 16| 14 | 425 | 455
69| 1 [ 3 4 [ 38| 11 | 11 [ 14] 18 | 435 | 465
01212111 5 [ 17]10] 13 3.9 4

721214211014 4 [ 7 10 3.6 41

21t 327t s [17]15] 16 4.5 4,1

Bl 2211w 10| 0] 13 ] 345 | 385
74 1 |1 ] 4 1] 7107 14| 11 ] 11 | 35 | 3095
sl2 14211212 10] 12 4.1 3.8
76 | 1 | 1 |3 21311 ] 11| 14] 15 3.6 4

7713321210 17] 9 425 | 445
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781 1 121113 5] 7 1113 121 38 | a2
7901 1 1142 10 9 | 11]16] 17 | 43 | 42
01 1 |24 2 13|11 1212 12| 26 | a3
1121214 119121131 6] 6 | 355 | 355
21 1 | 21 4] 1 10 11 ] 15 ] 17 13 | 395 | 455
301 131 2 1 13011 15] 13 ] 15 | 42 | 46
a1 2 214219 6 | 10]10] 8 | 38 | 43
85| 1 |24 3 10 13 13|13 7 | 37 | a2
61 2 | 11 11 13 14]10] 12 10 | 38 | 3.95
7121 1121161 61 81 9 9 | 35 | 405
S| 1 |13 119 8 |11 61 9 | 355 | 425
801 1 | 1] 1| 1 [11] 9 | 18] 12| 16 | 355 | 435
90| 1 [ 23 191010 12] 14 | 38 | 415
o1 1121436 8 | 15|18 14 4 44
w2l 2 241 13 | 11 | 12 ] 10 | 375 | 415
Bl 21142 o | 9 | & | 8 | 39 | 42
oa | 1 | 2 |3 |1 o | 12| 12 | 14 | 375 | 425
o5 | 1 13 | 4 3] 6] 7 | 22116 13 | 415 | 4.05
o6 1 | 1] 22 1212 12 ] 1L 9 | 41 | 41
97 1 [ 2 [ 4 1] 9] 13| 1310 11 | 345 | 435
98| 1 1 11213 51 7 |15 15] 12| 37 | 43
99| 2 | 1|4 110 14 9 [ 10] 12 | 375 | 445
]00 >t 7 7 L] s | 10| 365 | 385

*CraTh: | —%iuKa, 2 — YOJNOBiK.

**X001: 1 — cnopr, 2 — KOMIT'10TEP, 3 — MUCTELTBO.
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JopaTok 7K
Cratucruka Tapouna-Yorcona: di. ta du, piBeHb 3HaguMocTi 5 %

n|] k=1 k=2 k=3 k=4 k=5
dy du d. du dp, | du | do | du dy du
8 [0,763]1,332]0,5591,777)0,368]2,287] - | - - -
9 0,824 1,320 J0,624] 1,699 [0,455]2,128]0,296/2,588] - -
10 [0,879] 1,320 0,697] 1,641 0,525]2,0160,3762,814] 0,243 | 2,822
11 10,927 1,324 0,758 1,604 [0,5951,92810,444|2,283] 0,316 | 2,645
12 10,971 1,331 0,812] 1,579 10,658]1,864[0,512]2,177] 0,379 | 2,506
13 ]1,010] 1,340 0,861 1,562 ]0,715]1,816]0,5742,094] 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
15]1,08] 1,36 |0,95] 1,54 |0,82] 1,75 [0,69] 1,97 ] 0,56 | 2,21
16 ]1,10] 1,37 ]0,98] 1,54 ]0,86] 1,73 [0,74] 1,93 ] 0,62 | 2,15
17 |1,13] 1,38 | 1,02] 1,54 |0,90] 1,71 |0,78] 1,90 ] 0,67 | 2,10
18 |1,16] 1,39 | 1,05] 1,53 ]0,93] 1,69 |0,82] 1,87 ] 0,71 | 2,06
191,18 1,40 | 1,08] 1,53 ]0,97] 1,68 |0,86] 1,85 0,75 | 2,02
20 11,20] 1,41 [1,10] 1,54 [ 1,00] 1,68 |0,90] 1,83 ] 0,79 | 1,99
211,22 1,42 [1,13] 1,54 [ 1,03] 1,67 |0,93] 1,81 ] 0,83 | 1,96
22 11,24] 1,43 [ 1,15] 1,54 [ 1,05] 1,66 |0,96] 1,80 | 0,86 | 1,94
23 1,26] 1,44 | 1,17] 1,54 ] 1,08] 1,66 0,99] 1,79] 0,90 | 1,92
24 1127] 1,45 J1,19] 1,55 [ 1,10] 1,66 |1,01] 1,78] 0,93 | 1,90
2511,29] 1,45 J1,21] 1,55 | 1,12] 1,66 | 1,04] 1,77 0,95 | 1,89
26 11,30] 1,46 | 1,22] 1,55 | 1,14] 1,65 |1,06] 1,76 | 0,98 | 1,88
27 11,32] 1,47 [1,24] 1,56 [ 1,16] 1,65 |1,08] 1,76 | 1,01 | 1,86
28 11,33] 1,48 [1,26] 1,56 [ 1,18] 1,65 |1,10] 1,75 1,03 | 1,85
29 [1,34] 1,48 [1,27] 1,56 [ 1,20] 1,65 |1,12] 1,74 ] 1,05 | 1,84
30 11,35] 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 11,38] 1,51 J1,32] 1,58 | 1,26] 1,65 [1,19] 1,73 ] 1,13 | 1,81
34 11,39] 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
371,42 1,53 [1,36] 1,59 | 1,31] 1,66 | 1,25] 1,72] 1,19 | 1,80
38 [1,43] 1,54 | 1,37] 1,59 [1,32] 1,66 [1.26] 1,72] 1,21 | 1,79
3911,43] 1,54 | 1,38] 1,60 [1,33] 1,66 [1,27] 1,72] 122 ] 1,79
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40 11,44 1,54 11,39 1,60 |1,34] 1,66 |1,29] 1,72 | 1,23 | 1,79
451,48 1,57 | 1,43] 1,62 |1,38] 1,67 |1,34| 1,72 ] 1,29 | 1,78
501,50 1,59 |1,46] 1,63 | 1,42 1,67 |1,38] 1,72 | 1,34 | 1,77
5511,53) 1,60 |1,49] 1,64 |1,45) 1,68 |141] 1,72 | 1,38 | 1,77
60]1,55] 1,62 |1,51] 1,65 1,48 1,69 |1,44] 1,73 | 1,41 | 1,77
651,57 1,63 | 1,54) 1,66 | 1,50 1,70 | 1.47| 1,73 | 1,44 | 1,77
70 11,58 1,64 |1,55] 1,67 | 1,52 1,70 |1,49] 1,74 | 1,46 | 1,77
751,60 1,65 | 1,57] 1,68 | 1,54 1,71 | 1,51 1,74 | 1,49 | 1,77
801,61 1,66 |1,59] 1,69 |1,56] 1,72 |1,53| 1,74 | 1,51 | 1,77
8511,62| 1,67 |1,60] 1,70 | 1,57 1,72 | 1,55] 1,75 | 1,52 | 1,77
9011,63| 1,68 |1,61]| 1,70 | 1,59 1,73 | 1,57] 1,75 | 1,54 | 1,78
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Hasuansne sudanis
CEPIA «HA JOIIOMOTY CTYJAEHTY YJADCY»

Ilasnok Tersna MukonaigHa,
3apgopoiknn Terana MukosaiBHa

CTATUCTHYHMA AHAJI3 JAHUX

Hasuauoutitt nocibHUK

BiauogijainbHuii 3a BULIYCK H @. Caraxosa

Pemaxrop M. M. I'pabapuyx

dopmMaTyBaHHs Ta
KOMII'I0TEPHA BEPCTKA H. M. Hawapoak

3nano a0 apyky 14.02.2020. Gopmar 60x84/16.
[Manip ofcernnit Ne 1. Tapnitypa “Times New Roman™.
Jpyk. apx. 18.01.
Haxnan 300 opum. 3amoBneHHs Ne 854,

Hiozomosaeno do dpyky Buoasnuuo-noaicpagivnum yenmpom
Vuicepcumemy JI®C Vrpainu
082035, eya. Vuieepcumemcwvka, 31, m. Ipnine, Kuiscvka 061., Vipaina

Ceidoymeo npo eiteceittis cyo 'ckma suoasnuyoi cnpasu
00 DepAHCABIO0 Peccmpy 8UOABYIE, GUZOMOEIINEAYIE |
PO3N0ECIOONCYEAUIE UOABHUYOT NPOOYKYIT
Cepia JIK Ne 5104 aio 20.05.2016



