Temu HNPaKTUYHUX 3aHATDb

Ne KinekicTs rognn
s/ Ha3Ba temu o 3OH
1 | CratucTiyHi METOM B CYCIIJIBbHIN reorpadii: OCHOBHI 4
HOHATTS 1 TEPMiHHU. Y CBIZJOMJICHHS CYCHIJIBHO-
reorpadiuHoi Ta MaTeMaTHYHOI CYTHOCTI IIOCTAaBJICHOTO
3aBJIaHHs
2 | CratucTUuH1 TOKa3HUKU: MIOHATTA, hopmu, BUIU. Matpuiis 4 2
JTaHUX
3 | IloGynoBa 0JHOBUMIPHHUX CTATHCTUYHUX MOJIEJIEH BEKTOPIB 4 2
3MIHHHUX
4 [ToOynoBa ABOBUMIPHUX CTATUCTUYHUX MOJIENEH Ha 4 2
MaTPHIlI BUXI1THUX JaHUX
5 Kiacrep-anaii3 BUxigHuX naHux. [HTeprpeTaris 4
OTPUMaHUX Pe3yJbTaTiB 9
6 | ®akTopHUil aHANI3 BUXIJHUX JaHHUX. [HTEpIpeTaris 4
OTPUMAaHUX PE3YJIbTaTIB
Pazom 24 8

[IpakTryHi pPOOOTH BHKOHYIOTHCS 3a IHOWBIAyaJbHUMH 3aBJAaHHSIMH IS KOXXHOTO
cryneHTa. [HaUBiyanbHICTh 3aBaHb 3a0€3MEUy€EThCS TUM, IO CTYACHTH IPALIOIOTh 3 BIACHOO
1H(popMaliifHOI0 6a3010 JaHUX 3 00paHOi TEMHU AOCIHIKEHHS.



METOJIUYHI PEKOMEH JA LT
JIO IPAKTUYHUX 3AHSATH

IIpakTruHe 3ansaTTa 1-2
CTATUCTHUYHI METO/IX B CYCHIJIBHIA T'EOTI'PA®II:
OCHOBHI ITOHATTS I TEPMIHMU.
YCBIJIOMJIEHHS CYCHIJIbBHO-TEOTI'PA®IYHOI TA
MATEMATHUYHOI CYTHOCTI IOCTABJIEHOTI'O 3ABJIAHHSA

IuranHsa 19 00TrOBOPEHHSA:
1. CyTHICTb 1 CIIIBBIAHOIIEHHS MOHSATH:
METO/IM, METOAMKA 1 METOI0JIOT 15,
CTaTUCTHKA 1 T€OCTaTUCTHUKA,
CTaTUCTUYHI METOJY, MAaTeMaTUYHI METOJIU 1 MATEMATUKO-CTATUCTUYHI METO/IH;
MOJEIb, MATEMATHYHA MO/IEJIb, CTATUCTHYHA MOJIEIIb;
MOJICNIIOBaHHs, reorpadiuHe MOJENIOBaHHS, MAaTeMaTHYHE MOJICIIOBaHHS,
CTATUCTUYHE MOJICTTIOBAHHS;
reorpadiyna iHdopmMaiiis (1aHi) 1 cTtaTucTyHa 1HPOpMaIls (1aH1);
CTATUCTUYHE TOCTIIKEHHS 1 CTATUCTUYHE CIIOCTEPEIKEHHS.
2. CriocoOu OTpUMaHHS CTaTUCTHYHOI iHPOpMAIIii.
3. Knacudikaiiist cTaTUCTHUHUX JOCIIIHKEHD 32 PI3HUMHU KPUTEPisIMHU.
4, CtaTUCTHYHI TaOJIHIN, TX BHUIH.
5. Etanu npoBeieHHSI CTAaTUCTUYHOTO JTOCIIIKEHHS.

3aB/IaHHA 10 NIPAKTHUYHOI POOOTH:

3aeoanna 1. IloOynyiiTe cxeMu, Ha SKUX Big0Opa3iTh, SIK CIIBBIIHOCATHCS
MTOHSTTS:
METO1, METOJIMKA 1 METOIOJIOTIS;
CTAaTHUCTHUKA 1 TEOCTATUCTHKA,;
CTaTHCTHUYHI METOAW, MaTEMAaTHYHI METOJIM 1 MATEMaTUKO-CTaTUCTUYHI METOIH;
MOJIe/Ib, MATEMAaTHUYHA MOJIEJIb, CTATUCTUYHA MOJICIIb;
MOJIC/TIOBaHHs, TeorpadiuHe MOJICTIOBAaHHS, MaTeMaTUYHE MOJICJIFOBaHHS,
CTATUCTUYHE MO/ICITIOBAHHS;
reorpagiyda iHdopmailis (1aH1) 1 CTaTUCTUYHA 1HPOpMalis (JaH1);
CTATUCTUYHE JTOCTIIKEHHS 1 CTATUCTUYHE CIIOCTEPEKEHHS.
Ha cxemax (abo HM>K4Ye SIK BUCHOBOK) 3p0OiTh BIJNOBIJIHI MOSICHEHHS, SIK1 O
BiJI0OpaXkaji, CyTHICTh TTOHSThH Ta YUM BIAPI3HSAIOTHCS 1 UMM CXOXKI 111 TIOHSTTS.

3asoannn 2. Kopucrtytouuch caiitom J[lepkaBHOI CITy:)kOU CTaTUCTUKH,
noOyayiTe MPOCTi, TPYNMoOBI Ta KOMOIHOBaHI CTaTHUCTUYHI TaOmwmii. Busnaute

HiAMET 1 MPUCYAOK MOOYJOBAHUX CTATUCTUYHUX TAOJHIIb.

3asoannsa 3. Kopucryrouuch caiitom J[lepkaBHOI cCly:)KOU CTaTUCTUKH,



pPO3pO0ITH €TanM HEBEJIMKOTO CTATHCTHYHOTO JOCTIHKCHHS (TeMaTuka — Ha BUOID
CTYJICHTA):
[ eram: 1.1. ChopmymoBaTd MeTy 1 3aBJaHHsA, OO’€KT 1 MpeaMmeT
JIOCIIKEHHS.
1.2. Po3pobuTtH 1iaH i mporpamy J0CIiTKEHHS.
1.3. Cki1acTy MakeTH CTATUCTUYHUX TAOIULb.
II eram: 2.1. 3i6patu ctaTuctuyHuil Mmatepian (5-10 Moka3HUKIB).
Il etan: 3.1.3BecTw CTATUCTHUUHUN MaTepiadl B PO3pPOOJICHI MaKeTH
CTAaTUCTUYHHUX TaOJIUIIb.
3.2. CtatuctTiyHO OOpOOUTH OTPUMAHUI Martepian BIAMOBITHO
0  TPOrpaMH  aHami3y  JaHOro  JOCHIDKeHHS  (3a
MONCIUBOCTIL).
3.3. I'pacpiuno BimoOpa3uTu OTpHUMaHI CTAaTUCTUYHI PE3yIbTaTH
(05 npuxnaoy).
IV eram: 4.1. Ha migcraBi aHaiizy OTpUMaHMX JaHUX 3pOOHMTH BIIOBIIHI
BHCHOBKH, PO3POOUTH HEOOX1AHI MPAKTUYHI PEKOMEH Al Ta
MIPOBECTH JIITEpaTypHE OPOPMIICHHS.



oghkwbdE

IIpakTu4yne 3ansarTrsa 3-4
CTATUCTHUYHI IIOKA3ZHUKMUA:
HOHATTA, POPMU, BUN.
MATPUIA JAHUX

IuTanHs 1J159 00TOBOPEHHS

[1OHATTS «CTATUCTUYHUM NTOKAZHUK.

Knacudikaiiis cTaTUCTHYHUX MMOKA3HUKIB 32 PI3HUMHU KPUTEPISIMHU.
AOGCOMIOTHI TOKa3HUKH, X BUIU Ta (POpPMH.

BinHocHI MOKa3HUKH, X BUAHN Ta (HOPMHU.

Inaexcu Ta iX BUKOPUCTaHHS B reorpadiuHuX JOCTIKEHHSX.
[TonsiTTa «mMaTpuIll JaHux». Bumorn 1o ckiagaHHs MaTPHIl TaHUX

3aBIaHHA 10 NPAKTHYHOI POOOTH:

3aeoannsa 1. PosrnsHbTe KiIacuikallilo CTaTUCTUYHUX TMOKa3HUKIB 3a
PI3HUMH KpUTEPISIMU — CIHOCOOOM OJIepKaHHS, YacOBOIO O3HAKOI, CYTTIO
JOCITIJIKYBaHUX SIBUII, CTYIIEHEM arperyBaHHs JOCTIIKYBaHHUX SIBHII, 00’ €KTOM
JOCTIKEHHS, B3aeMo3aliexHicTio. Kopuctyrouuce caiitom Jlep:kaBHOI ciyxOu
CTaTUCTUKU — po3aioM «CraructuuHa iHdopmanis» ado pozauiom «IlyOinkamiin

(mampuknan, VYxpaima y umdpax 2022: cratmcTuyHmit 36ipHuMK / Bigm. 3a  Bumyck
O. A. Bumnesceka. — K., 2023. — 34 ¢. abo Cratuctuanuii mopivauk Ykpaiam 2021 / 3a pen.

L. €. Bepuepa. — K., 2022. — 447c.), HaBelITb MO 3-4 NPUKIATU KOHKDEMHUX
CMamucmuyHux NOKA3HUKI6 KOXKHOTO BUIy. BiamoBimb oGOpMITH y BUTIISII

TaOJIHIII.
Tabnuys
Kpurepiii Buau craTucCTHYHHX
KkJIacugikanii NMOKA3HUKIB 32 .
Ipukiaam cTaTHCTUYHUX MOKA3HUKIB
CTATHCTHYHHUX BKa3aHUM
TOKA3HUKIB KpHUTepiemM
MOMEHTHI a) YUCENIbHICTh HAsSBHOIO HaceJieHHs YKpaiHu Ha
01. 01. 2022 p. = 41,2 miH. ocid
0) cepenHiit po3Mip MICAYHOI MEHCIi MEHCIOHEepiB
yacoBa O3HaKa p . _
VYkpainu Ha kineups 2022 poky = 4622,6 rpH.
IHTepBaJIbHI

3aeoanns 2. Po3paxyiiTe BIIHOCHI CTaTUCTUYHI MOKA3HUKHU, SKIIO BITOMO

HACTYIIHE:

a) po3paxyiTe MOKa3HUKU JUHAMIKH (TEMIH POCTY 1 MPUPOCTY JAHIFOTOBUM
1 6a3ucHUM crtocoOoM) 3a BapiaHTtamu (Ha eubip cmyoenma). [lo6ynyiite rpadiku.

‘ Poku ‘ Bapianm 1. ‘ Bapianm 2. ‘ Bapianm 3. ‘ Temmnu pocry ‘ Temnu npupocry ‘




O06car Oo6car Oocsr (3MeHIeHHs), Yo (3menmenHs), %
IHO3eMHHX | IHO3eMHHX | €KCIOPTY = =
iHBeCTHNIM | iIHBeCTHNIM | moCayr = '§ = '~§
B YKpainy, | 3 Ykpaiuu, | Ykpaiuu, E § § E § §

Ha HA MUIH. 10J1. E S ; § S ;

N0YATOK 04aTOK CIIA E % E E E E

POKY, MJIH. | POKY, MJIH. = = = =

non. CIIA | nox. CLIA ¥ S
2000 3281,8 98,5 3655,1
2001 3875,0 170,3 3731,9
2002 4555,3 155,7 4303,8
2003 5471,8 1443 4524.,9
2004 6794,4 166,0 5612,7
2005 9047,0 198,6 6443,2
2006 16890,0 219,5 7791,8
2007 21607,3 243,3 9435,1
2008 295427 6196,6 | 12260,1
2009 35616,4 6203,1 | 10129,7
2010" 38992,9 5760,5 | 11936,3
2011 45370,0 6402,8 | 14180,3
2012" 48197,6 6435,4 | 14096,2
2013* 51705,3 6568,1 | 142332
2014 53704,0 6702,9 | 11520,8
2015* 40725,4 6456,2 9736,6
2016° | 321225 63152 | 9868,0
2017" | 312303 6346,3 | 10790,3
2018" | 316064 6322,0 | 11679,9
2019" | 32905,1 6294,4 | 15660,9
2020" | 35809,6 6272,7 | 115472

' Bes ypaxyBaHHS THMYacoBO OKyNoBaHOi Teputopii ABTOHOMHOI Pecnybnmiku Kpuwm,
M. CeBacTormossi Ta YaCTUHM TUMYacOBO OKyNoOBaHUX TepuTopiit y JloHenpkiil Ta Jlyrancbkii
o0nacTsx.

2) po3paxyiTe TMOKa3HUKH CTPYKTypH 1 KOOpIWHAIIi 3a BapiaHTamu (Ha
eubip cmyoenma). I'padgiuno BizyanizyiTe oTpUMaH1 pe3yIbTaTH.

Bapiaum 1
I'enpepuuii ckiiag BPY nporsirom pokiB He3as1€:KHOCTI KpaiHu

KinbkicTh HApOAHMX AenyTAaTiB

Homep ckaunkanns BPY . 3 HUX
BCHOI0 3 HUX KIHOK .
40J10BiKiB
1(1992-1993 pp.) 475 12 463




11 (1994-1997 pp.) 436 18 418

111 (1998-2001 pp.) 477 38 439

IV (2002-2005 pp.) 509 28 481

V (2006-2007 pp.) 483 42 441

V1 (2008-2012 pp.) 541 42 499

V11 (2013-2014 pp.) 478 46 432

VI (2015-2019 pp.) 468 56 412

IX (2020-2021 pp.) 440 92 348

Bapianm 2
BikoBa cTpykTypa Hacesennsa Ykpainu Ha 01. 01. 2022 p.
Ycnoro, 3 HUX Y Billi
ocio 0-14 pokiB | 15-64 poxku | 65 pokiB i crapuie

Ykpaina' 40997698 6119886 27646706 7231106
Binanmpka 1502430 228250 1004375 269805
BosimHcbka 1018628 196450 685096 137082
JIHITTpOTIETPOBCHKA 3093176 467034 2081587 544555
JloHenbKa 4046487 423519 2674678 948290
JKuromupcrka 1179801 190552 790179 199070
3akapnaTcbKa 1241643 242204 846345 153094
3arnopiszbka 1637673 232973 1102443 302257
IBano-®pankiBcbka | 1349096 224384 927622 197090
KuiBcbka 1789300 316611 1201941 270748
KipoBorpajcbka 897297 131792 597961 167544
Jlyranceka 2098324 189316 1396732 512276
JIbBIBChKA 2459763 396357 1688299 375107
MukonaiBcbKa 1091106 164901 737530 188675
Opnecpka 2340332 393810 1569062 377460
ITonTaBchka 1344445 188739 912376 243330
PiBHeHCBKA 1140724 229140 764199 147385
CyMchpka 1033580 132578 702848 198154
TepHominbpcbka 1018462 156857 699887 161718
XapKiBChKa 2583325 349863 1782295 451167
XepcoHChbKa 1000166 158536 673166 168464
XMenpHUIbKa 1225666 190583 819510 215573
Yepkacbka 1157115 157088 776993 223034
UYepHiBenpKa 887392 151873 606264 129255
YepHiriBcpka 950773 125440 631852 193481
M. KuiB 2910994 481036 1973466 456492

' Bes ypaxyBaHHS THMYacoOBO OKyNoBaHOi Teputopii ABToOHOMHOI Pecnybnmiku Kpuwm,
M. CeBacTormossi Ta YaCTUHU TUMYacOBO OKYyNOBaHUX TepuTopiil y JloHenpkiil Ta Jlyrancbkiit
o0nacTsx.

Bapianum 3
Po0oua cusia 3a cTarTio, THIIOM MiCLI€eBOCTi
Ta BikoBumu rpynamu y 2021 poui’



BCHOI'0 KIHKH | 40JI0BiKH Miepka cUIbebIa
MicueBicThb MicueBIiCTh
HACEJICHHS BIKOM
15 pokiB i crapuie 17405,0 | 8293,0 9112,0 11948,7 5456,3
3 HbOT'O
15-70 pokiB 17321,6 | 8248,2 9073,4 11906,7 5414,9
20-64 poxu 17018,3 | 8091,9 8926,4 11716,4 5301,9
MPaIe3aaTHOTO BIKY 16666,8 | 7911,6 8755,2 11483,3 5183,5
3a BIKOBUMH IpyliaMu
15-24 poku 1128,9 | 502,8 626,1 671,0 457,9
25-29 pokiB 1839,0 | 7489 1090,1 1217,1 621,9
30-34 poku 2459,9 | 1056,6 1403,3 1695,6 764,3
35-39 pokiB 2664,2 | 1206,4 1457,8 1978,8 685,4
40-49 pokiB 4723,3 | 2353,8 2369,5 3332,5 1390,8
50-59 pokiB 3851,5 | 2043,1 1808,4 2588,3 1263,2
60-70 pokiB 654,8 | 336,6 318,2 423,4 2314
71 pik i crapiie 83,4 448 38,6 42.0 41,4
'Bes ypaxyBaHHSI THMYacoBO OKyrmoBaHOi Teputopii ABroHoMHOi PecnyOmiku Kpum,

M. CeBacTomnosis Ta YaCTUHU TUMYACOBO OKYIOBaHMX TepuTopiil y JloHenpkii ta Jlyrancekii

o0Jacrsx.

3) po3paxyiiTe

MOKa3HUKU
MOPIBHSHHS 31 CTaHAAPTOM) JJIA CIIOKMBAHHS HACEJICHHSIM YKpaiHU SKOTOCh
NPOAYKTY XapuyBaHHs (Ha eubip cmyoeuma) y 2020 p. Ilpopanxupyiite perionu
VYkpainu 3a oTpuMaHUMU NokazHuKaMu. [oOyayiite ricrorpamu.

MOPIBHSIHHS

(mpocTopoBOTO

MOPIBHSHHA,

Cno:kuBaHHA HaceJleHHsIM, 2020 p.1
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Pauionansninopmu | 83 | 380 | 290 | 101 | 124 | 161 | 90 | 20 | 38 | 13
CIIOKMUBAHHA
MinimaabHi HOpMu 52 341 | 231 94 96 105 68 12 32 8
CIIOKUBaAHHA
Yxpaina 538 | 2019 | 228| 966 | 134| 164| 565| 12,4 278 12,3
BiHHHUBKA 57,5| 200,9| 299 | 1115 168 | 1745 63,6 | 14,7 | 30,1 | 13,3
Bosmnebka 55,1 | 209,2| 285| 1101 | 1785| 1645 | 52,3 | 135| 31,4 | 12,5




AminponeTposebka 65,6 | 196,4| 303 | 888 | 1157| 1681 63,7 | 13| 27,3| 13,1
Honeupka 48,7 | 171,2| 251 | 933| 925| 1404 | 423 | 125| 26,8 | 10,8
Kuromupcbia 54,2 | 202,8| 318 | 103,7| 1835| 169,2| 49,8 | 144 | 266 | 115
3aKapnaTchKa 52,2 | 232,8| 281 | 116,7 | 153,5| 170,1 | 52,2 8| 284|126
3anopi3bka 56,1 | 180,4| 275| 932| 96,2| 1726 | 525| 13,2 | 27.4| 12,2
IBaHo-DpaHKiBChKa 498 | 3006 | 276 | 112,8| 187,3| 1547 | 544 | 94| 315| 125
KuiBcpka 60,6 | 209,4| 301| 759 | 1189| 1733 775| 16,1 | 235 11,9
KipoBorpaacbka 57,8 | 229,2| 327 | 100,4| 1448 | 1866 | 49,4 | 13,4 | 32,6 | 11,9
JIyrancpka 435| 150,6 | 217| 90,1 | 110,9| 1065| 43| 92| 27,9 11,6
JIbBiBCBKA 53,1 | 2259 | 278 | 936 180,1| 1828 | 585| 96| 29,2 | 13,6
MuxonaiBchka 57,2 | 2054 | 266 | 1058 | 1235| 172,4| 60| 134 | 28,3| 13,6
Ozechbka 50,1 | 180,2| 263 | 982| 96,7| 1653 | 595 | 151 | 26,3| 14
[onrascbka 50,9 | 1955| 284 | 97,2| 137,7| 179 583 | 12,2| 279 11,2
PiBHEHCBKA 485 | 1905| 278 | 90,5| 158,8| 1455 | 447 | 11| 27,6 10,6
Cymchka 51,4 | 180,4| 275| 985| 168| 1634 | 43,3 | 10,6 | 29,3 | 10,7
Teprominbebka 47,7 | 237,8| 280 | 936| 1565| 162,8| 52,1 | 94| 24,8 13,1
XapkiBcbKa 535 | 202,6| 272| 91,9| 1035| 1664 | 50,7 | 95| 23,6 11,2
XepcoHChKa 55| 1958 | 255| 99,6 | 1356 | 1815 | 50,6 | 145 | 30,6 | 12,9
XMebHHIIBKA 53,8 | 204,2| 289 | 1154 | 169,2 | 1626 | 62,8 | 11,1 | 28,9 | 12,7
UYepkacbka 52,1 | 222,2| 275| 113,2| 164,4| 168,3| 60,9 | 142 | 33,8| 12,5
UepHiBerpKa 444 2201 | 281 | 109,2 | 143,7| 1757| 65,7 | 10,3 | 29,9 | 12,9
UepHiricbka 53| 207,5| 269 | 1141 | 164,1| 1775| 55,7 | 12,8 | 38,2 | 13,4

be3 ypaxyBaHHS THMYacoBO OKyIoBaHOI TepuTopii ABTOHOMHOI Pecny6niku Kpuwm,
M. CeBacTomnosisi Ta YaCTUHU TUMYACOBO OKYIOBAaHMX TepuTopiil y JloHeupkiii Ta Jlyrancekii

o0Jacrsx.

4) po3paxyiiTe MOKAa3HUKHA IUTAHOBOTO 3aBIAHHS 1 BHKOHAHHS ILIaHY 3a

BapiaHtamu (ra eubip cmyoenma).

Bapianm 1
Peanizanis npoaykitii, MiTH. IpH.
Homep
cynepMapKkeTiB (paxkTHyHO 32 IUIAHOBE 3aB/JIaHHA pakTnuno y
MHHYJINH pik HA 3BiTHHII pik 3BiTHOMY poui

1 22,1 22,4 23,5

2 32,4 32,5 35,7

3 41,6 42,7 40,2

Bapianm 2

YpoxkaiHICTh CijIbCHKOrOCOAAPCHKUX KYJIbTYP, II/Ta




(paxkTH4HO 32

IUIAHOBE 3aB/IaHHSA

2021 p. Ha 2022 p. dpaxTruno y 2022 p.
3epHOBHX Ta 53,9 54,6 45,8
3epHOO000BUX
KapTOILTi 166,4 170,0 173,5
COHSIIITHUKY 24,6 24,0 21,6
Bapianum 3
BupoOHHUTBO YaBYHY HAa MeTAJYPriiiHOMY KOMOiHATI, THC. T
(pakTuyHO 32 IJIAHOBE 3aBJAHHSI dakTuyHoO y
MMHYJIUIH pik HA 3BiTHHII pik 3BiTHOMY poui
[Tepeninbauii 42 45 48
JluBapuuit 40 42 43
XPpOMOHIKEIEBUIA 37 37 37
depomMapraieBui 30 28 25
depodochopunii 22 25 24
5) po3paxyiiTe TIOKa3HMKM IHTEHCHUBHOCTI 3a BapianTamMu (Ha 6uoip
cmyoenma), BAKOPUCTOBYIOUI HACTYIIHI JIaHi:
Cepenns
YK CEJBbHICTD Oﬁcgr Ba10Boro
Bukopucranus perioHajJLHOro
Perionn HaABHOTo H.noma,z eJIeKTPOEeHepril, NPOAYKTY
HaceICHH y THC. KM THC. KBT*Troa. Ykpainu B
2021 p-, THE- 2021 p., MJIH. TpPH.
ocid '
Ykpaina 41377,8" 603,5 83888551 5450849"
Binnunpka 1519,3 26,5 1728791 173531
BonmnHcbka 1024,4 20,1 683202 92535
JIHIponeTpoBChKa 3119,3 31,9 22012015 582363
JloHenpka 4079,8 26,5 8901484 283326
JKuromupceka 1187,3 29,8 1268438 113919
3akapraTcbka 1247,3 12,8 443351 75626
3amopi3bka 1652,5 27,2 7454972 228906
IBanO-®paHKiBCHKA 1356,5 13,9 2577862 119680
Kwuiscpka 1791,8 28,1 3014648 291519
KipoBorpajceka 911,9 24,6 2284442 99564
JIyranceka 2112,1 26,7 1161036 52135
JIbBIBCHKA 2487,9 21,8 2302941 296182
MuxkonaiBCbKa 1100,1 24,6 3299320 124162
Opnecpka 2359,7 33,3 2320087 271669
ITonTaBchka 1361,9 28,8 3822701 266694
PiBHeHCbKaA 1145,1 20,1 2678332 88859
CyMchbKa 1044,6 23,8 1196932 105254
TepHomiibChKa 1026,1 13,8 419851 81485




XapkiBchKa 2616,4 31,4 3596405 319796
XepcoHchKa 1009,2 28,5 997488 88182
XMenbHALBKA 1236,3 20,6 1710960 119876
Yepkacbka 1169,5 20,9 1773689 131154
YepHiBerpka 893,5 8,1 1900689 54582
YepHiriBcbka 968,0 31,9 786969 113474
M. Kuis 2957,2 0,8 5551947 1276376

'Be3s ypaxyBaHHS THMYacoBO OKYIOBAaHOi TepuTopii ABTOHOMHOI Pecry6miku Kpum,

M. CeBacTorosisi Ta YaCTUHU TUMYACOBO OKYITOBaHMX TepuTopiil y Jlonenpkiit Ta Jlyranchkii

oOacrtax.

6) 32 JOMOMOIOIO
MpoaHaIi3yBaTH HUKYE HAaBEACHI CTAaTHUCTHUYHI JaHI MO0 HAYKOBOI JISUIBHOCTI B
VYxpaini B 2017-2020 pp. (3a sapianmamu na eudip cmyoenma):

BCIX MOXJIUBUX

BUIIB

BITHOCHHX

Haykoga nissiibHicTs Ykpainu B 2017-2020 pp.

MOKA3HUKIB

BCHOI'0 3 HHUX JKiHKH
2017 2018 2019 2020 2017 | 2018 2019 | 2020
BBII, mupa. rpH. 2981,2 | 3560,3 | 3977,2 | 4222,0
Butparu Ha 13379,3 | 16773,7 | 17254,6 | 17022,4
BUKOHAHHS
HAYKOBHX
JAOCJTiKeHb i
PO3po00K, MJIH. I'PH.
KinbkicTh 94274 | 88128 79262 78860 | 44173 | 41323 | 36989 | 37501
NnpaniBHUKIB,
3adisIHUX Y
BHKOHAHHI
HAYKOBHX
JAOCJTiKeHb i
po3podok
Bapianm 1
3 HUX 32 piBHEM OCBIiTH
MaIOTh BUIIY OCBITY 81783 | 76455 | 68744 | 68060 | 38671 | 36202 | 32364 | 32277
JIOKTOPH HAYK 6942 7043 6526 7060 1883 | 1884 | 1766 | 2053
nokTopu ¢iocodii | 19219 18806 16929 17949 | 9030 |8837 | 7900 | 8530
(KaHAMJIATH HAYK)
MaricTpu 46612 | 43291 | 39148 37406 22940 | 21586 | 19489 | 18670
(cmemtiaicTa)
OakanaBpu 9010 7315 6141 5645 4818 | 3895 | 3209 | 3024
(Moot
OaxanaBpu,
MOJIOIITI
CIIeIIAJIICTH)
IH1i piBHI OCBITH 12491 11673 10518 10800 | 5502 |5121 |4625 |5224
Bapianm 2
3 HHUX 32 rajy3siMi HayK
IPUPOIHHYI | 22140 | 21805 |21305 |21106 | 10611 | 10138 | 10039 | 10064




IHKeHepis Ta 48985 | 43423 | 39033 |36837 | 18769 | 16625 | 14982 | 14286
TEXHOJIOT11
MEIMYHI HAyKH Ta 5228 5461 4192 4914 3618 | 3789 | 2993 | 3384
HAYKH PO 3710POB’sI
ciabchKorocnomapchki | 7451 7428 6508 6212 4352 | 4208 | 3711 | 3611
Ta BETEPUHAPHI HAYKU
CyCHUIBHI 7239 6968 6096 7187 4787 | 4655 | 3994 | 4565
rymasitapsi Hayku ta | 3231 3043 2128 2604 2036 | 1908 | 1270 | 1591
MUCTEITBO
Bapianm 3

3 HUX 32 KaTeropisiMu nepcoHaJy
JIOCITI THUKU 59392 | 57630 |51121 |51427 | 26533 | 25780 | 22649 | 23338
TEXHIKH 9144 8553 7470 7117 5368 | 4994 | 4511 | 4137
JIOTIOMI>KHUH 25738 | 21945 | 20671 |20316 | 12272 | 10549 | 9829 | 10026
HepCcoHal

3asoannsn 3. Kopuctyrounch caiitom [lepkaBHOi ciTy>)kOM CTaTHCTUKH abo
caiitamu ['0JIOBHUX YIpaBiliHb CTATUCTUKHU PETI1OHIB, MPOBENITh BUOIPKOBUI 301p
CTaTUCTUYHHUX IOKAa3HUKIB MO YKpaiHi a0o Oyab-sKOMYy perioHy YKpaiHH B
TEPUTOPIAILHOMY pO3pi3i (BUXOASYd 3 0OpaHOro mpeaMera JAOCIiIKCHHS).
HeoOxigHo 310patu 10 30 cratucTiyHUX Noka3HUKiB. [loOyayiiTe 1iHpopMaliiHy
0a3y JaHMX IO CTAaTUCTUYHIM CyKynmHOCTI. ba3a naHuX MOBMHHA BKIJIIOYATH SIK
a0COJIFOTHI, TaK 1 BITHOCHI MIOKa3HUKH.




IIpakTuyHe 3aHATTHA 5-6 _
NOBYAOBA OJHOBUMIPHUX CTATUCTUYHUX MOJAEJIEU
BEKTOPIB 3MIHHUX

IuranHs 1A 00roBOpEeHHA
CyTHICTh OJTHOBUMIPHOT'O aHAJII3y
Hopwmanbhuii po3moaisi BUMajKkoBUX BEJIMYUH
Mopna
Meniana
[leTpanpHuil MOMEHT MEPIIOTO, APYTOT0, TPETHOT'O MOPSIKIB
Bunu cepenHboro 3HaueHHs

ook wnE

PexoMenaaii 10 MiArOTOBKHY TA NMPOBEICHHS 3aAHATTH

HactynHuM 3aBnaHHAM TPAKTUYHOI POOOTH € BHUSABJICHHS 3aJIEKHOCTI
JMHAMIKM TICBHUX T[OKAa3HUKIB BiJI 4acy, BKJIIOYA€ METOJU 3IVIaJKyBaHHA 1
AHATITUYHOTO BUMIPY. 3IUIaJKyBaHHS 0a3yeTbcsd Ha TMpoleaypl BHU3HAYCHHS
YCEPEIHEHO1 TPAEKTOPIi PO3BUTKY MOKA3HUKIB B MUHYJOMY 1 ii MPOJIOBKEHHS Ha
MaiOyTHE. AHATITUYHE BUMIPIOBAaHHA Tepeabdavae miadip MaTeMaTH4HOi QyHKIIIT,
sKa HaWKpallMM YMHOM BioOpajkae TEHJCHIIIIO0 TUHAMIKM TMOKa3HUKAa B Yacl, 1
pO3paxXyHOK Ha HOTO OCHOBI TPOTHO3HUX 3HAYCHb JAHOTO ITOKa3HHKA.
BukoHyeTbC 32 JONOMOIOK OJAHOBUMIPHOTO aHali3y, 3J1MCHIOETHCS B MPOTpami
Statistica 8.0. OmgHoBUMIpHMI aHaNi3 BiTHOCHTBCS 10 0a30BHX, BHUKOHYETHCS
nuisixoM «Statistics — Basic Statistics/Tables — Descriptive Statisticsy.

OnHOBUMIpHUI aHAI3 MICTUTh OJHY BUIIAJKOBY BEJIMYMHY (aHATI3 OJHIE]
BUIMAJKOBOI BEJIMUMHM). B OCHOBI1 JJaHOTO aHali3y € AOCIIJI)KEHHS BJIACTUBOCTEH 1
XapaKTEPUCTHUK PSI/IIB BUMAJIKOBUX BEJIMYMH, BCTAHOBJIEHHS MPUHAICKHOCTI IHX
pSAIB 10 TIEBHOTO TEOPETUYHOTO PO3MOJITY, BU3HAUYEHHA TMOMIOHOCTI abo
BIJIMIHHOCTI JJAHOTO PSIY B IOPIBHSHHI 3 IHIIMMU PSIAMH.

OCHOBHUMMHU BUXIJIHUMH CKJIQJJOBUMHU OJHOBHUMIPHOTO aHATI3y € TMOHSTTS:
MPOCTUN CTATUCTUYHUN PN (CYKYMHHICTh), YNOPSAKOBAHUW CTATUCTUYHUN PsT
(pamXupyBaHUX), BaplalliiHUN psiji, TeHepajdbHAa CYKYIHICTh 1 BUOIpKa, oOcCsAT
BUOIPKH, YaCTOTa 1 KUMOBIPHICTb, 3aKOH PO3IMOALTY, KPUTEPii OJHOPITHOCTI Ta 1HIIIL.



Histogram: 1
K-S d=,29906, p<,01 ; Lilliefors p<,01
— Expected Normal

25
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15t

No. of obs.

10 |

ol . . . )
-5E7 0 5E7 1E8 1,5E8 2E8 2,5E8 3E8 3,5E8 4E8

X <= Category Boundary

Puc. 1. HopmanbHuii po3mo/iiyi CTAaTUCTUYHOTO MOKa3HUKA

CyKymHICTh BWITAJKOBUX BEIWYHH, OTPUMAHUX 3a OJHAKOBUX YMOB
MIPOBEJICHHSI CIOCTEPEXKEHHS, TOCIIJIIB, E€KCIEPUMEHTIB HA3UBAETHCS MPOCTOIO
CTAaTUCTUYHOIO CYKYTHICTIO 200 CTaTUCTUYHHUM pPsiioM. CTaTUCTUYHHUMA Psiig — 11€
nepBuHHa ¢GopMa 3amucy CTATUCTUYHOTO Marepiainy y Bl Tabnumi. s
HAOYHOT'O TPEJCTABJICHHS BUXIJTHOTO MaTepiaidy 3a JaHUMU CTaTUCTHYHOIO DAy
Oynyerbest rpadik 3MiH 3HAYCHb JIAHOI BEJIMYMHU B 4aci abo B mpocTopi abo B
XPOHOJIOTTYHIH MOCTIJOBHOCTI.

I'enepanpHa CyKyIHICTh — II€ HECKIHYCHHE a0O0 KIHIICBE YHCJIO €JICMCHTIB
a00 KOMIIOHEHTIB, IO CKJIQJaI0ThCS 3 SKICHO OJIHOPIHMUX MOKa3HUKIB. Byab-saKy
YacCTUHY TEHEpajbHOI CYKYIHOCTI, BiliOpaHy 3a NEBHUMH I[paBUJIaMH, SKa
XapaKTepHU3y€e TeHEPAIbHY CYKYNHICTh, HA3WBAIOTh CTAaTHUCTHUYHOI BUOIPKOIO.
Bu0OipkoBy CykynHICTh (BUOIPKY) CTBOPIOIOTH 3a3BUYAl JUIsl MOJIETILIEHHS 00pOoOKU
1H(popMmarii.



Summary: 1

K-S d=,29906, p<,01 ; Lilliefors p<,01 Normal P-Plot: 1
— Expected Normal 25
25 2,0

15
1,0

05
0,0

-0,5
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-5E7 0 5E7 1E8 1,5E8 2E8 2,5E8 3E8 3,5E8 4E8 BE7 0 5E7 1E8 1,5E8 2E8 2,5E8 3E8 3,5E8 4E8

X <= Category Boundary Value

No. of obs.
= =
o (&
Expected Normal Value

a

o

2E8

Y 1,8E8

Summary Statistics:1 1,6E8
Valid N=27 1‘2‘22
Mean=38555555,555556 1€8
Minimum=2900000,000000 2;
Maximum=351300000,000000 =
Std.Dev.=67643842,936216 ZE;
-2E7
-4E7
-6E7
-8E7
-1E8
-1,2E8

Puc. 2. [lpukiiag oAHOBUMIPHOTO aHaI3y CTATUCTUYHUX MMOKA3HUKIB

OnnuM 3 HaWOUIBII CKJIAQMHUX 1 B&XJIMBUX MHUTaHb OJIHOBUMIPHOTO
CTATUCTUYHOIO aHaJI3y € BU3HAYEHHS KUIBKOCTI CIIOCTEPEKEHBb B JTOCTIIKEHHIX
JUISL OTPUMAaHHS HAJIMHOTO YSBJIEHHS MNPO XapakTep MIHJIMBOCTI O3HAKH, IO
BUBYAETHCS, B T€HEPAIbHIN CYKYMHOCTI. 3BUYATHO ONTHUMAIBHHUM 00CST BUOIPKH
MPOTOPIIIAHUN CTYNEHI0O MIHJIMBOCTI O3HAKHU. SKIO 03HAaKa CHUJIILHO 3MIHIOETHCH,
TO KUIbKICTh BUMIPIOBAHb CII1J] 30UThIIUTH. BenmuunHy BUOIPKOBOI CYKYITHOCTI MPH
BUKOHAHHI reorpadiuHux MOCTIKeHb MOXHA BU3HAYUTH JBOMA CIIOCOOAMM: T10
TaONHII JOCUTHh BEJIMKUX YHCEN, pO3paxyHKOBUM crocoboM. B 060x Bumagkax
KUIBKICTh CIIOCTEPEXKEHb (YMCENBHICTh a0o0 o00csar BHOIPKH) BHU3HAYAETHCH,
BHUXOJSTYH 3 JIOBIpYOT TMOBIPHOCTI.

Cucremarmsallis Ta BIOOPSAKYBaHHS  JIaHWX, IO TPEICTABISIOThH
CTaTUCTUYHY CYKyIHICTh. [IpuBeIeHHS 1X y ITEBHY CHCTEMY 1 XapaKTepHUCTHKA ITi€T
cUCTEMU. by/nb-siIka CTaTUCTUYHA CYKYIHICTh XapaKTEPU3YEThCS 0OCSATOM psay 1
abCOJIFOTHOT YaCTOTOIO MOBTOPEHHS OJTHAKOBOTO O3HakH. YacToTa — 11e 4uclo, ke
MOKa3y€e CKUIbKU pa3iB 3yCTPIYAEThCS JJaHa O3HAKa B JOCIIIKYBaHOI CYKYITHOCTI.
3aKOoH 3MIHM YacTOTH — II€ 1 € 3aKOH po3nojauly. IcHye Tpu crocoOu MmoJgaHHs
3aKOHY PO3MOJiUTYy: TaOMM4HUM, rpadiuHuil 1 aHamiTHuHui. PesynabTatn oOpoOku
BUXITHUX JaHUX, SK TPaBUJIO, CIIOYATKy 3aBXAN OQOPMIISIOTHCS Yy BUTIISAII
CTaTUCTUYHMX Tabmuik. Taka ¢dopma q03BONSE HagaTH MaTepially 3pYy4HICTb,
KOMITaKTHICTh 1 paIliOHaJIbHICTb.

Croci0, sKkui J03BOJISE B HAOUYHIM (OpMI OTpUMATH YSBJICHHS PO
3aKOHOMIPHOCTI PO3MOJILTY, HA3UBAEThCS TpaiuHUM 300pa’KEHHSM BapialliiHOTO
psany. Icaye xinmpka cmocoOiB rpadidHOro 300paskeHHs psAiB posnogity. Ilpu
[IbOMY 3a3BUYaili BUKOPUCTOBYIOTH JlaH1 TaOJUIll eMITipU4HOro posmnojainy. [Ipu
rpadgiyHOMY 300paKeHH1 PsI/IIB PO3MOALUTY HAa TOPU3OHTANIBHIN OC1 BIAKIIATA0ThHCS
3HAYEHHS 1HTEpBaJliB a00 CIOCTEPEKEHb 3HAUYEHHS BUIIQJKOBOI BEJIIMYMHHU, a Ha



BEPTHUKAJIbHIN OC1 — YaCTOTH. J[J1s1 HAOYHOTO ySIBICHHS BaplallliHOTO psATy YacTille
BUKOPUCTOBYIOTh Trpadiydi 300pakeHHS Yy BHUIVIIAI TICTOTpaMH, IIOJIITOHY,
KyMYJISITA, KpUBOIO KoHIleHTpalii JlopeHca 1 iHmm. ['ictorpama Hao4HO MOKa3ye
pPO3MOJIIN JOCHIPKYBAHUX BEJIWYMH, Yepe3 IO TMOMIOHWN CIoci0 BXKE YacTo
BUKOPUCTOBYETHCS JJIsl LIIOCTpallii OCOOJMBOCTEM CTAaTUCTUYHOTO PO3MOILTY.
Bapiarmiiiauii psjg npu 11s0My 300paky€e€ThbCsl Y BUTIISAI CTOBIYMKIB, KOPJAOHU MIXK
SKUMHU TPOXOAATH MO KOOPJAMUHATAX, BIJMOBIIHUX KOPAOHIB MiX Kiacamu. [lpu
IbOMY Mi/ICTaBa CTOBIYHUKIB IO IIUPHUHI JOPIBHIOE BEJIWYNHI IHTEPBATY O3HAKH, a
BHCOTA TIPOIOPIIiiiHA YaCTOTI OKpEeMUX KiaciB. PO3ristHEMO OCHOBHI CTaTHCTHYHI
XapaKTepUCTHKU  BaplamiiHuxX psAgiB. OJHUM 3 OCHOBHHX IapameTpiB
CTATUCTUYHOTO PALY € CEpeIHE 3HAYeHHS O3HaKu abo LEHTp, IIOAO SIKOTO
PO3NOAUIAIOTECS WIEHH CYKYIHOCTI. 3HAUEHHS CEpPEeIHIX MpPU BUBYEHHI PI3HOTO
POy 3aKOHOMIPHOCTEW reorpadiyHuX SIBUII, MPOILECIB 1 00'€KTIB TyXe BEIHUKE.
BoHu 103BOJISIIOTH: BU3HAUUTU 3arajibHy TEHJEHIIIO PO3BUTKY SIBHIII; OLIHIOBATH
3HAUEHHA OKPEMOi BEJIMYMHU IUISXOM TOPIBHSHHS 11 3 CEpeHBOI0, BU3HAYATH
HasBHICTh 3B'A3KYy MDK SBHIIAMH 3a JOIMOMOTOI0 aHaji3y CepeaHix JIBOX abo
JEKUIBKOX O3HAK 10 TEPUTOPISAX a00 YaCOBUX MPOMIXKKIB.

IIpu 00po6Ii maHux reorpadgidyHUX JTOCHIIKEHb SK HAWBaXKIUBIIIUX
XapaKTEPUCTUK BapiallifHOTO Psily 3aCTOCOBYIOTHCS PI3HI CEpeliHI 3HAYeHHS.
Cepenni BeTUYMHHM MNPUMHITO PO3AUISITH HA MPOCTI 1 3BaxkeHl. SIKIIO cepenHi
3Ha4YeHHS OOYHCIIOITHCS MO Oe3MocepelHbOMY TEpeNiKy 3HAa4eHb O3HAKU B
KOXHIA OJMHMII CYKYNHOCTI, TO TaKli CepedHl Ha3MBAIOTbCI MPOCTUMU
(HeBUBaXXKE€HUMHM). SIKIIO cepeHI OOYHUCITIOITHCA MO BapUALMOHHOMY DSy 3
ypaxyBaHHSM CTaTHCTHYHOI Bard KOXHOTO BapiaHTy, TO iX Ha3HUBaIOTh
3BOKCHUMU.

Cepenni BenuuuMHHM OyBalOTh PIZHOIO poay. SKIIO BUA CEPENHbOI
HEB1JIOMUH, TO MA€ThCA HA yBa3i cepeHs apudMeTHyHa BETUIMHA.

Cepenni BeTWYMHM 4YaCTIIIE BUKOPUCTOBYIOTH CTaT€4HI 1 CTPYKTYpHI
(mopsimkoBi) cepeani. CtaTeyHi cepesiHi, B CBOIO Uepry, MOAUISIOTHCS HA CEepeHi
apu(pMETUYHI, CepelHi TapMOHIWHI, CepeIHl KBaJpaTHU4HI, CEpelHiI KyOiduHi Ta
1. CTpyKTYpHI Cepe/iHi — 1€ MO, Me/llaHa, KBapTUJIU, ICIIUIIH 1 1H.

MeniaHoto  Ha3WBAa€TbCS  CEpeNHE  (CepeauHHE) 3HAYCHHS  O3HAKH
pPaHXKMPOBAHHOTO BapialliiHOTO psATy, TOOTO 3HAYCHHS, PIBHOBIIJAICHE Bij
MoYaTKy 1 KiHIA, Tepe0ya0BaHOTO B 3pOCTar0uoMy ab0 CIaJHOMY MOPSIIKY.

Mopow Ha3uBaeTbcsd HMOBIpHA (IO YacTillle 3YCTPIYaeThCs) B JTAHOMY
CTaTUCTUYHOMY psiy BenuduHa. Moja € HalOUIbIIO OPAWHATOK KPUBOI
pO3MOJIIYy TPU OJHOBEPIIMHHAS PO3MOAUIL. Y 3arajbHOMY BHUMIAIKy KpHUBa
PO3IOIITY MOKE MaTH KUJIbKa BEPILHUH 1, BIATOBITHO, BOHA Oy/1e MaTH K1JIbKa MO/I.

BBaxaeThbcs, 1110 HOpMaJbHUN PO3MOJILI € OJIHIEIO 3 EMIIIPUYHO MEPEBIPEHUX
ICTUH 1 OTO TOJIOKEHHS PO3IISIAIOTECS K OAWH 3 (QyHIAMEHTAIBHUX 3aKOHIB
npupoau. TouHa Gopma HOPMATBHOTO PO3MOAUTY «KOJOKOJOMOIOHA KpHUBa
BU3HAUYAETHCS TIIBKM JIBOMA TMapaMeTpaMu: CEepeAHiM 1 CTaHJapTHUM
BIIXWICHHSAM. [[7151 HOpManbHOTO PO3MOAUTY XapakTepHo, Mo 68% Bcix 3HAYEHB
3HaXOJATHCS B MeXax *+ | cTaHgapTHE BIIXHUICHHS BiJ CEPEIHBOTO, a JAlana3oH + 2
CTaHJAPTHUX BIAXWUJICHHS BKIt0Yae 95% 3HaueHb. [Ipo mpuiiHATTS 32 OCHOBY Bif



HOPMAJILHOTO PO3MOJLTY CBITYAaTh Koe(ilieHTH acuMeTpii Ta exciiecy. KoedirieHt
acUMeTpil TMOKa3ye BIAXWIEHHS PpO3MOAUTY BiJ CHMETPUYHOTO (HOpMaIbHUI
pO3MOoALT a0CONIOTHO CUMETPUYHE, BIJIMOBIIHO KOE(DIIEHT acUMETpii AOPIBHIOE
Hym0). [lo3uTUBHE 3HAYEHHS Koe]illleHTa acUMETpli CBIAYUTH MPO HASIBHICTH
PO3MOALTY 3 «JIOBFTUM IIPaBUM XBOCTOM», HETATUBHE 3 «JOBI'MM JIIBUM XBOCTOM.
KoeditieHT ekciiecy mokaszye «rocTpoTy MiKy» pPO3NOALTy (i1 HOPMajabHOTO
pOo3MoAlly KOe(DIIIEHT EKCUEeCy TaKoX JOPIBHIOE HyNI0). SKmio KoedirieHT
eKCIIeCY € TIO3UTUBHHUM, IIK € 3arOCTPeHHM, SKIIO € HETaTUBHUM — TIiK
3aKpYTJIEHUM.

IInaH BUKOHAHHSA NPAKTUYHOI pOOOTH:

. BinkpuBaemo mporpamy Statistica 8.0

. Hatuckaemo knonky New (E) abo Ctrl+N. Hatuckaemo OK.

. 3’IBISIETHCS TAOJUITIO, B IKY HEOOX1THO JOJIAaTH JaHi 3 6a3u JaHUX.

. Jlns mporo xomiemo B Tabnwmii Excel 6a3y maHux i BcTaBiaseMo 11 y TaOJIHIO
nporpamu Statistica.

5. lana omepaiiisi poOThCS HACTYITHUM YHMHOM. Y TMeEpUIid SYIdIl MpaBoio

KHOIIKOIO MHIIII HAaTUCKYEMO Y BiKHI, IO BIJIKPUBAETHCS, HATHCKyeMO «Paste

With Headers — Paste With Bothy». Takum 4rHOM, MU KOITIIOEMO y TaOJIHI[O

nporpamu Statistica Hailll TOKa3HUKH, a TaKO Ha3BU MOKA3HUKIB Ta Ha3BU

paiioHiB/perioHiB (puc. 3).
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Puc. 3. JlonaBanus 0a3u qaHux y Tadiuito nporpamu Statistica

6. [licis wmporo Ha ma”em 3amad  HaTuckaeMo «Statistics —  Basic



Statistics/Tables — Descriptive Statistics — OK».
7. BigkpuBaeThcs 1iajioroBe BiKHO (puc. 4).

n Descriptive Statistics: Spreadsheet?2 i @

@ Yariables: Hore

Guick | Advanced | Robust | Marmality | Prob. & Scatterplotz | Cateq. plats | Options | Cancel
Surnmary: Statistics Sumnmary: Graphs ‘ [ Options -

b
[l Frequency tables ‘@ Histograms ‘ Bu Group...

gl Box & whisker plot for all variables ‘

SELECT
tAsEs & i

r
(s ('“

1D deletion

" Casewise

* Painwize

Puc. 4. JlianoroBe BIKHO OIMCOBOI CTATUCTHKH

8. Hatuckaemo kHomky «Variables» ta oOupamo nokasHuKH 11 aHATI3Y.

9. Odupaemo ommiro «Advanced». I'amouku craBumo HaBmpotu «Valid Ny
(kibKicTh 3HadeHb), «Mean» (cepenne 3nadenHs), «Mediany» (meniana),
«Mode» (moma), «Standard Deviation» (cranmaptae Biaxuienus), «Cl for
Sample SD» (moBipuuii inTepBai), «Variance» (mucmepcis), «Skewnessy,
«Kutosisy, «Minimum & maximumy (MmiHIMalbHE Ta MaKCHMAaJbHE
3HaueHHs), «Lower & upper quartiles» (HwKHIN Ta BepxHii KBapTHII)

(puc. 5).

i Descriptive Statistics: Spreadsheet2 o @

] Waisbles: 1 ]
Quick  Advanced | Robust | Marrnality | Prab. & Scatterplots | Categ. plotz | Options | Cancel

Sumrnary: Statistics | Graphs | Compute statiztics: E Cptions -
Location, valid M - —%ariation, moments Percertiles, ranges [
o By Group...
W alid M IV Standard Devistion v Mimirnum & mawimum 2! e
[~ 3 valid obswn. || ¥ Cl for Sample SD I Lower & Lupper quartiles
Interwal: =
W Mean - ncew; ! 95,th| EI /° [ Percentile boundaries
[~ Sum oetficient of vanation
} 10.00 %
¥ Median ¥ Variance e 5 | O w
W Mode [~ Std. e of mean 90.00 °/= -
™ Geom mean || | Conf limits for mns [ Range [~ Quarie
[ Ham. mean 35.00 Z range o [»-
¥ Skemmess
[ Std err., Skewness Select all state | Reset | MO deletion
v Kurtosis = - " Cazewise
[ Std. er.. Kurtasis Save seftings as default | & Paiise

Puc. 5. Omi g1 omucoBOl CTAaTUCTUKH



10. B ommii «Options» ramouky craBumo HaBmnpotu «Median/Quartiles/Range».
Tob6to B rpadiky Box and Whiskers Plot 6yae BimoOpaskatucs memiaHa,
KBapTHJIl, MAKCUMaJIbHE Ta MiHIMaJIbHE 3HAYEHHS BUOIPKH.

11. lami M moBepTaeMocss y BKIaAKy «QUICK» Ta HAaTHCKAEMO KHOIKY
«Summary: Graph» (puc. 6).

4 Descriptive Statistics: Spreadsheet? | — @

@ Wariables: 1 Summary
Quick | Advanced | Robust | Mormality | Prob. & Scatterplats | Cateq. plots | Options | Cancel
Sumnmary: Statistics | [B] Options ~
ffll  Frequency tables | Histagrams | By Group...

i Box & whisker plot for all variables |

SELECT
T 5 | D w

r
v 0

MO deletion
™ Casewize

* Pairvise

Puc. 6. Hatuckanus kHomku «Summary: Graphy

12.5Ix pe3ynbTat, 3’SIBISAE€THCS HACTYIMHHUM pe3ynbTyounid rpadik (puc. 7). 3a
UM TpadgikoM MOKHA 3pO3YMITH, UM BIAMOBIJA€ JaHUN PO3IOILIT

HOPMAaJILHOMY.
Summary: 1
K-S d=,29906, p<,01 ; Lilliefors p<,01 Normal P-Plot: 1
— Expected Normal 25
25 2,0
20 £ o8 :
S 10 e
3 . -
£ 15 E o B
0,0 y:
5 = :
S 10 805
z 3 H
g -1,0 B
5 e \\ i 15
7 g 2,0
0 # & = Frezs] 2,5
-5E7 0 5E7 1E8 1,5E8 2E8 2,5E8 3E8 3,5E8 4E8 5E7 0 5E7 1E8 1,5E8 2E8 2,5E8 3E8 3,5E8 4E8
X <= Category Boundary Value
4E8
Summary Statistics:1
Valid N=27 R
Mean=38555555,555556
Median=17100000,000000 3E8
Mode= 1,000000
Frequency of Mode= 2,000000 2,568
Minimum=2900000,000000
Maximum=351300000,000000 o
Lower Quartile=10600000,000000 -
Upper Quartile=37800000,000000
Variance=4575689487179487,000000 1.5E8
Std.Dev.=67643842,936216
Confidence SD -95,000%=53270636,857769 1E8
Confidence SD +95,000%=92701260,939057
Skewness= 4,107035 5E7
Kurtosis= 18,834994 [g
0
-5E7

Puc. 7. Pe3ynbryrounii rpadik 0JHOBUMIPHOTO CTATUCTUYHOTO aHAJI3Y

13. CtygenTd MarOTh 3a OTPUMAHMMH TapaMeTpaMH OMHCOBOI CTaTUCTHUKU
MPOaHAJI3yBaTH 5 MOKA3HUKIB 31 CBOI 0a3 MaHWX Ta Ha 3POOMTH BHCHOBKHU



CTOCOBHO CTYIIEHIO TEPUTOPIabHOI AU(EpeHLialii JOCTIIKYBaHUX SBUII B
MeKax KpaiHu/perioHy.



I[IpakTuyne 3anaTTA 7-8
MNOBYIOBA IBOBUMIPHUX CTATUCTUYHUX MOJEJIEN HA
MATPHUII BUXITHUX JAHUX

PexomMenaaiii 10 miArOTOBKH TAa NMPOBEJIEHHS 3AHATTH

3aBAaHHSAM 1€l TPAKTUYHOI POOOTHM € BHU3HAYEHHS Map MOKa3HUKIB,
MOB'SI3aHUX MDK CO00I0, BU3HAYCHHS KUTBKICHOI OLIHKH CHJIM 3B'SI3KY MIXK
o3HaKaMm®. J[BOBMMIpHMIA aHaJ3 MICTUTh Bl BHITAJIKOBI BEIMYHHH, YTBOPIOE
JBOBUMIpDHY MOJENb 1 aHali3ye ABI BENUYMHHU. B Xoai mpakTH4HOI poOOoTH
BHBYAIOTHCS TaKl JTBOBUMIPHI MOJIEN SIK: KOPENALIAHUHN 1 KOBapialliiiHUN aHaTi3H,
BUKOHYBaHOI B mporpami Statistica 8.0 mmisixom «Statistics —  Basic
Statistics/Tables — Correation Matrix».

Kopensmiitnuit anani3z MeTos1 00OpoOKH CTATUCTUYHUX JIAHUX, IO TMOJSATAE y
BUBYCHHI TICHOTH 3B'SI3Ky M)XK 3MIHHUMHU, TIPU [IbOMY MOPIBHIOIOTHCS KOE(IIIEHTH
KOpeJsiiii MK OJIHI€I0 TMapor0 a00 BEJIMKOK KUIBKICTIO Map O3HaK s
BCTAHOBJICHHSI MK HMUMH CTaTHCTUYHOI B3a€MOJii, JO3BOJISIE BUSBUTH HANOUIbBII
3B's13aH1 3M1HHI 1 TOOYIyBaTH MOBEPXHI iX 3aJ€KHOCTI.

Merta KopesiiitHoro aHamizy — 3a0€3Me4uTH OTPUMaHHS JIesKoi 1HpopMalii
PO OJHI€T 3MIHHOI 3a JOMOMOTOIO IHIIOI 3MIHHOI. Y BHUIIaJKaX, KOJU MOXJIUBE
JOCSITHEHHSI METH, KaXyTh, 10 3MIHHI KOPEJIIOIOTh. Y Hal3arajbHIIIOMY BUTJISII
CIPUUHATTS TIMOTE3W MPO HASBHICTh KOPEJALIl O3Hayae, 10 3MiHAa 3HAYCHHS
3MIHHOI A CTaHETbCSI OJHOYACHO 3 MPOMOPIIHHOI 3MiHOK 3HadYeHHs B. Miporo
3aJIEKHOCTI MK €KCHEPUMEHTAIbHUMH HAaO0OpaMu JaHUX € YHuciia — Koe(ilieHTH
3B'S3KY.

["o510BHI 3aBIaHHS KOPEIALIMHOTO aHATI3Y:

1) orriHka 3a BUOIPKOBUMH JTaHUMH KOS(DIIIEHTIB KOPEIALLT;

2) mepeBipka 3HAYYIIOCTI BHOIPKOBHX KOeQIIiEHTIB  KOpesmii  abo
KOPEJISIIMHOTO BiTHOIIICHHS,

3) omiHKa OJU3bKOCTI BUABICHOT 3B'S13KY [0 JIHIHHOTL;

4) noOy10Ba J0BIPUOTO IHTEPBATY AJIs1 KOS]IIIEHTIB KOPEIISIIii.

BusHaueHHs cuiM ¥ HampsIMKY B3a€MO3B'SI3KY MK 3MIHHHUMH € OJIHIEIO 3
BOKJIMBUX TMpOOJIeM aHamizy MaHuX. Y 3arajibHOMy BUMAIKYy IS I[bOTO
3aCTOCOBYIOTh MOHSATTS Kopesiii. Kopemnsiis € 3aJeXHICTIO ABOX BHUMAJIKOBUX
BenuuuH. [Ipu 1pomy, 3MiHa OjHI€ET a00 AEKUIBKOX LMX BEJIWYUH MPUBOIUTH 0
CHUCTEMATHUYHOI 3MIHM 1HIIO1 200 1HIIUX BEJIMYUH.

MaremaTuyHO1 MIPOK KOpeJslii JBOX BHUMAIKOBUX BEJIMYHMH CIIYXKHUTb
KOe(]IIIEHT KOPEJIALii.
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Puc. 1. Aaroput™ BUOOPY KOpeJIsIiifHOTO aHami3y B mporpami Statistica 8.0.

KoedimieHT kopesiii npuiiMae 3HaueHHsS B MeXax Bia -1 1o +1. 3HaK «-»
03HA4Ya€ 3BOPOTHY 3AJIECKHICTh, «+» — MpsAMY. AKIIO KOedillI€EHT AOPIBHIOE HYIIIO,
TO JMHIAHUN 3B'SI30K MK TMHAMIYHUMHU PSIIAMH € BIZICYTHIM, a SIKIIO OJAUHUIN — €
GbyHKIIIOHATBHA 3aJIEKHICTh. JJOCUTh 4aCTO MOMMIIKOBO BBAXKAETHCS, IO 3HAYCHHS
KoedimienTa Kopemsmii menmre 0.2 cBiTYUTH MPO BIACYTHICTH 3B's13Ky. Hacmpasni
BiH CBIJYHTH TMPO HASABHICTh MOYyXE CIA0KOTO 3B'SI3Ky, ale 3B'S30K MIX
MTOKa3HUKAMH €.

KoedpiunienT koppessiii TicHoTa 3B'AA3KY

>+ 0.91 Jyxe cunbpHa

+0.71-0.90 CuibpHa

+0.51-0.70 BigaocHa

+0.21-0.50 Cma0Oka

<+ 0.20 Jyxe cinabka
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Puc. 2. KopensiiitHa MmaTpuIis

KoedimienT xopensdiii, a B 3araJpHOMY BUMAIKy KOpesiiiiHa (yHKII,
JI03BOJISIE BCTAHOBUTH CTYIIHb B3a€MO3B'A3KY MK 3MIHHMMH. Kopemsmis Moxe
OyTu JiHIAHOT a00 HENHINHOI 3a7I€KHO BiJl TUITY 3QJIEKHOCTI, sIKa (PaKTUYHO 1CHYE
MDK 3MIHHUMH. JIOCHUTh YacTo Ha MpakTULl PO3MISAAI0Th TUIBKU JIIHINHY
KOpeJsiiio (B3a€MO3B'30K), aje OIbII TNIMOOKUIN aHalli3 BUMara€ BUKOPHUCTaHHS
JUISL JTOCHIPKEHHSI TPOIECIB HEMHIMHMX 3anexHocTed. CKIaaHy HeNiHINHY
3aJIEXKHICTh MOYKHA CIPOCTUTH, ajie 3HATH MPO 11 ICHYBaHHSA HEOOXIJIHO AJI TOTO,
11100 MoOyayBaTH afeKBaTHY MOJIEJb MPOIIECY.

VY pa3i MakcMManbHOI TICHOTH 3B'SI3KYy MIDK TOKa3HMKaMM Ha Jlarpami
pO3CitOBaHHSl iX 3aJeXKHICTh OyAe TMpeAcTaBieHa NpsMoro JiHiew. [Homl
3yCTPIYAETHCS TaKe SBMILE, SIK TICEBAOKOPPEIIALis, TOOTO Kopesiis, 00yMoBiIeHa
BIUTUBOM 1HIIMX TIOKA3HMKIB, SKI 3aJIMIIWIUCA T03a YBarow JOCTiIHUKA.
3HAUYUMICTh KOE(III€HTA KOPETSALIi 3aJIeKUTh BiJ] IOBXKUHU JUHAMIYHUX PSIB. Y
BEJIMKUX JUHAMIYHUX psAax HaBITh CIa0Ki 3aJ1€KHOCTI OyAyTh 3HAUYIIUMHU, B TOH
yac, SK B HE3HAYHUX HAaBITh YK€ CHIbHI 3aJIEKHOCTI HE € CTaTUCTUYHO
HaJiiHUMU. TOMY TOBOPSTH PO HATIWHICTH KOPEJAIIAHOT 3aJIeKHOCTI, MOB'sI3aHO1
3 PENPE3CHTATUBHICTIO BUXITHUX JTUHAMIYHUX PAIIB 1 CBIAYUTH MPO T€, HACKUIBKU
WMOBIpHO, IO BHSIBICHA 3aJICKHICTh, 3HOBY OyJe BUSBIIEHA NpHU 30UIbLIECHHI
nepiofy perpocrekiii ado ekcTpanoJisiiyi Ha MaiOyTHe. HamiifHICTh BUSBICHUX
3aJIEKHOCTEM OLIHIOETHCS 32 JOMOMOIOI0 CTaHAAPTHOI CTATUCTUYHOI MIpU — -
pPIBHS — CTaTHUCTUYHOTO PIBHSA 3HAYMMOCTI. [[aHUN TMOKa3HUK 3HAXOAUTHCS B
3BOPOTHIN 3aJeKHOCTI 10 HAAIMHOCTI pe3yibTaTy: UMM BHILE p-piBEHb, THUM
HM)KYa CTATUCTUYHA HAIHHICTh BUSIBIIEHOI 3aJI€)KHOCTI, 1 HABITaKH.

I1naH BUKOHAHHSA NPAKTUYHOI pO0OTH:

1. Binkpuaemo nporpamy Statistica 8.0



N

Hartuckaemo xkHonky New ({E) a6o Ctrl+N. Hatuckaemo OK.

3’ aBISIETHCS TAOUITIO, B IKY HEOOX1THO JO/IaTH AaHi 3 0a3u JaHUX.

4, Jlns uporo kormieMo B Tabmuii Excel 6a3y manmx i BctaBiasemo ii y TaOIuIio
nporpamu Statistica.

5. /Jlana omepariisi poTbCsi HACTyMHUM YHHOM. Y TEpIIi SYIdI MpaBoio

KHOIIKOIO MUIIIl HATUCKYEMO Y BIKHI, IO BIAKPUBAETHCS, HATUCKYyeMO «Paste

With Headers — Paste With Bothy. Takum YuHOM, MM KOIIOEMO Yy

TabnuIo mporpamMu Statistica Hallll MOKa3HUKHU, a TAKOXK HAa3BU MOKA3HUKIB

Ta Ha3BU pailoH1B/perioHiB (puc. 3).
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Puc. 3. JlomaBanus 6a3u qaHux y Tabmuito mporpamu Statistica

6. [licias wporo Ha TaHeln 3amad  HaTuckaemo «Statistics —  Basic
Statistics/Tables — Correation Matrix — OKy.
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Puc. 4. lianorose BIKHO BUKOHAHHS KOPEJSIIIHHOTO aHATI3Y



7. Haruckaemo kHonky «Two lists (rect. matrix)». Y BikHI, 110 BIIKpUIIOCS,
obupaemo HeoOXxiaHi mokazHuku. Hatuckaemo «OK» (puc. 5).
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Puc. 5. Bubip noka3HHKIB 1Ji aHATI3y

8. Obupaemo Brimagky «Option» ta mepesipsemo, Mmoo y psaaky «p-level for
highlighting» 0Oymo «,05». Ily i € p-piBeHb — CTaTHCTUYHHH pIBCHb
3HAYUMOCTI (puc. 6).

L Product-Mement and Partial Correlations: Spread "% | — @

@ One wanable fist | @ Two lists [rect. matrix] |

First list: 6-10 Cancel
Second list: B-10
. s E Options  +
Quick | Advanced/plat  Ophions |
By Group...

{Onhy single-list
% Digplay simple matrix [highlight p's) Square matricas can

. be s3ved)
" Dizplay r. plevels, and N's

SELEeT
" Digplay detailed table of results M @

Dizplay farmat for conelation matrices

I Display long vanable names r

™ Extended precizion calculations

p-lewvel for highlighting: ,T@ & £
v Include means and std. devs. insquare matices WD deletion

* Casewise
" Painwize

Puc. 6. [lepeBipka CTaTUCTHYHOTO PiBHS 3HAYUMOCTI (P-piBEHB)

[Ticns mporo mepexoanmMo Ha BKIaAKy «QUICK» Ta HACTHCKAEMO Ha KHOIKY
«Summary: Correlations». B pe3yibrati OTpUMYeEMO KOPEIAIIAHY MAaTPHIIO.
UepBOHUM KOJIbOPOM MIJICBIYYIOTHCSI Ti KOCQIMIEHTH KOPEJSIii, I  SKUX
p <0,05. i xoedimieHTH KOpemsIii 3HAYMMI Ta MOXYTh BPAaXOBYBaTUCS TIPH
aHaisi (puc. 7).

CTyaeHTH MarTh MPOJEMOHCTPYBATH OTHMAaHY KOPEJAIIMHY MAaTPHIILO,
BU3HAYUTH CTYIIHb CHJIM 3B 513Ky MDK OKPEMUMH MOKa3HUKaMHU Ta 3poOUTH
BUCHOBOK CTOCOBHO TOIO 4YH IHIIOTO 3HAYCHHS Koe(ilieHTa KOPENsIi MK
nokazHukaMu. baxaHo 1 aHai3y oOUpaTH MOKA3HUKHU, SIKI B3a€EMO3aJIekKHI MK



co0010 (HampuKIald, KUIBKICTh OO€KTIB TOPTiBIl y paliOHI Ta YHUCENbHICTh
HaceJIeHHs ToIo). Takok MOTPIOHO B3ATH MOKA3HUKU, MIJK SIKUMU TIIIOTETUYHO HE
Moke OyTu B3aemo3sB3y. Koedimientu kopensuii e miarBepnaarsb. HeoOximHo
MpOaHali3yBaT MPUHHAMHI 5 Tap MOKAa3HUKIB.
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Puc. 7. Kopensiiina maTpuiis



IpakTnune 3ansarra 9-10
KJIIACTEP-AHAJII3 BUXIJHUX JAHUX.
IHTEPIIPETALISA OTPUMAHUX PE3YJIBTATIB

PexomMenaaiii 10 miArOTOBKH TAa NMPOBEJIEHHS 3AHATTH

3aBgaHHAM 1€l MpakTUYHOI poOOTH Oy/le BU3HAYEHHS TEPUTOPIaIbHOI
mudepennianii  aAMIHICTPATUBHO-TEPUTOPIAIBHUX ~ OJAMHULL 1  BHUSBJICHHA
3HAYYIINX YMHHUKIB CYCIIILHO-TeOrpadigHOro MpoIiecy.

baraToBumipHUM aHalli30M HA3MBAIOTh CYKYIHICTh PpI3HHUX METO/IB,
OpU3HAUYCHUX [UIsl BHUBYECHHA OaraToBUMIpHUX sSBUIIL. Y 0OaraTOBUMiIpHOMY
IIPOCTOP1 JOCIHIJIKYBaH1 00'€KTH PO3TAIIOBYIOTHCS, K MPABUIIO, HE PIBHOMIPHO, a
YTBOPIOIOTH TEBHI CKymueHHS. LI CKymueHHS MOXHa pO3TISAaTH SIK KJIacu
o0'ektiB. Ilpruomy B pi3HUX TPOCTOpax BUIUISIOTHCS PpIi3HI KiIacu. Y
O0aratoBUMIpHOMY TIPOCTOPi Kilacudikailis 6111 OOrpyHTOBaHA. AJie 1€ O3HAYaE,
o npu Oe3MEeKHOMY 3pOCTaHHI 4YHClIa O3HAK B TiM JK€ MPOMOPIi 3pocTae
TOYHICTH KJacudiKarii.

IcHye GaraTo MareMaTHYHUX METOJIB 1 MPUHOMIB, K1 Ha OCHOBI 1H(OpMaIIii
3aKJIaJIeHO1 B MATPHIll JaHUX, JTO3BOJISIOTH 00'€KTUBHO KiIacU(IKyBaTH €KOHOMIKO-
reorpadiydi 00'ekTy (B TOMY YHCIII perioHaiizyBatu ix). Taki METOau 1 mpUiioMu
o0'eqHaH1 B OaraTOMIpHUM aHali3, pO3rsSAaETbCsl Y By3bKOMY 1 IKPOKOMY CEHCAX.
VY By3bKOMY CEHCI — 1I€ aHaJli3 MaTpUIll JaHUX, sIka Ma€ JBa 1 OUIbIIE CTOBMIIIB, B
IMPOKOMY CEHCI — 1€ aHall3 MaTpuIll JaHWUX, KOJU KUIbKICTh CTOBIIIIB HE
oOMekeHa 3HM3y. B 11bOoMy BHManKy OaraTOBHUMIpHMI aHall3 BKJIOYae B cede i
OIHOBUMIpHUUA. OTKe, OJAHOBUMIPDHHMI aHali3 MOXHa PO3TISIaTH SK OKpPEeMHUI
BUIMAJOK  OararoBUMIpHOTO, a  OararToBUMIpHUA —  AK  y3arajbHEHHs
oJlHOBUMIpHOTO. YacTto B mporeci oOpoOKM MaTpHIll JaHUX JOBOJUTHCSA iX
3ropTaTtd, TOOTO 3BOJUTH OAraTOBUMIPHUHN MPOCTIp 10 N-K-MipHOTO, i HaBITH JI0
OJIHOBUMIPHOTO. Y 1[bOMY BUMAJKy 0arato 03HaK 3aMIHIOIOTHCS JCKIJIbKOMA, aje
TaKUMH, KOXHA 3 SKHX CHHTe3ye 1H(hOpMaIlilo BIAMOBIAHOI Tpynmu O3HAaK abo €
HaWOUIBII PENPE3EHTATUBHOIO.

Knactepuuit anamiz mnepenbavae TpymnyBaHHS OO'€KTIB 3a MOJIOHICTIO
MEBHUX XapakTepHUCTUK. TepMmiH Brepiie BBeneHui Tpaiienom / Tryon /, 1939 p.
Ile onunH 3 MeToiB Kiacudikalli, Mo nepeadavyae MOAIT BUXIIHOI CYKYITHOCTI
o0'ekTiB Ha kiactepu (kjacu, rpynu). Kmacrep — ne rpyna TepuUTOpiaibHHUX
OJUHUITH (PETIOHIB), IO MAalOTh CXOXI1 TEHJEHIIT a00 OCOOJMBOCTI PO3BUTKY. 3
MaTEeMaTHKO-CTATUCTUYHOI TOYKH 30pY, KOKEH KjacTep IMOBWHEH MAaTH Taki
BJIACTUBOCTI: TyCcTOTa OO'€KTIB B MeXax KjacTepa IMOBUHHA OyTH Oulblia 3a
IYCTOTY I03a HHMM, MOXJIMBICTH BIJIOKPEMJIEHHS BiJl IHIIUX KJIacTepiB 1 T...
CkimagHIiCTh 3aBJaHb KIJIACTEPHOTO aHali3y IMoJsIrae B TOMY, IO peajbHI
cycnuibHO-Teorpadiuai 00'ekTH € O0araToBUMIpHUMH, TOOTO OIHUCYIOTHCS HE
OJHUM, a TIeBHOIO CYKYIHICTIO IapaMeTpiB, TOMYy OO'€lHaHHS B TpyIu
3IIACHIOETBCS B MPOCTOPI OaraThOX BHUMIpIB. 3TIHO 3 KpUTEpieEM 00'e€aHAaHHSA
pETrioHIB B KJIACTEPU € MIHIMYM BiJICTaHI B MPOCTOPI MOKA3HUKIB, K1 IX OMUCYIOTb.
3BiiCH — MOHATTS BIJCTaHI MIXK PETIOHAMHU B MTPOCTOP1 JAHHX.



B xonai npakTruuHOi poOOTH BUKOHYETHCS KIIACTEPHUI aHaji3 B Iporpami
Statistica 8.0 «Statistics» — «Multivariate Exploratory Techniques» — «Cluster
Analysis» (puc. 1).

[cHyIOTH HACTYIHI TPYNU METOIB KJIACTEPHOTO aHAIII3Y:

1) iepapxiyHi METOIH;

2) iTepaTUBHI METO/IH;

3) baxTopHi MeToaH;

4) MeTOau 3ryIIEHb;

5) MeToaH, IKi BUKOPUCTOBYIOTh TEOPI0 rpadis.

Jlo momMpeHnx B eKOHOMIIII BITHOCATD 1€papXidHi 1 ITEpPaTHUBHI.
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Puc. 1. Aaroput™ BUOOpY KJIacTepHOro aHaii3y B mporpami Statistica 8.0

Jlns mpoBeneHHs Kiacudikarii HEOOXITHO BBECTH TMOHATTS MOAIOHOCTI
00'€KTIB TIO CIIOCTEPEIKYBAHUX 3MIHHUX. Y KOXKEH KjacTep (Kjac, TAKCOH) MOBUHHI
NOTpanuTu O00'€KTH, 110 MarOTh MOAIOHI XapakTepucTUku. Bubip BiAcTaHl MIX
00'eKTaMM € BY3JOBUM MOMEHTOM JOCJIJKEHHs, BiJi HbOro 0OaraTto B YOMY
3QJICKUTh OCTATOYHUN BapiaHT PO30OUTTSA OO0'€KTIB HAa KJacu MpPU JTaHOMY
aJIrOpUTMI PO30OUTTA.

AJTOpPUTM 1€pApXIYHOTO arjIOMEPaTUBHOTO KJIACTEPHOTO aHali3y MOXKHA
MPEACTaBUTH Y BUTJISIII MTOCTIOBHOCTI MPOIIEYD:

1) HOpMYIOThCSI BUXI/IHI JaHi;

2) po3paxoBY€ETLCS MATPHIIS BiJiCTaHEH a00 MaTPHUIlA 3aXOiB MOAI0HOCTI;

3) 3HaXOJMUTHCS Tapa HAMONMKYMX KIACTEpiB, 32 OOpaHHM aJrOPUTMOM
00'emHyIOTBCSA 111 N1Ba Kiactepu. HoBoMy KiacTtepy NHpPHCBOIOETHCS MEHIHWNA 3
HOMEPIB MOEIHYBAHUX KJIACTEPIB;

4) mpoueaypu 2, 3 i 4 MOBTOPIOIOTHCS 0O THX IIp, MOKHA BCi O0'€KTH HE



OynyTh 00'emHaHi B OOMH KiacTtep abo 10 JOCSITHEHHS 3amaHoro '"mopora'
MO10HOCTI.

Ha po3paxyHok BijacTaHe MiX 00'€KTaMH ICTOTHUM BIUIUB Mae BHOIp
OJIMHUIIb BHUMIPIOBAHHS TMOKa3HUKIB. Tak, Hampukian, sKio OpaTH MOKa3HUK
00CsTiB BUPOOHUIITBA MPOJYKII B MiJIbHOHAX TPUBEHb, PIZHUIA MK JIBOMA
TEPUTOPIAJTbHUMHU OJUHUISIMU 32 I[I€I0 KOOPAMHATOIO OyJie OJHIEI0, SIKIIO K B
TUCAYAX TPUBEHb — B TUCAYY pa3iB OUIbIIE, 0 BIUIMBAE HA KIHIEBE YIPYIOBAHHS.
Tomy knacTepHuil aHami3 mnependavae 3A1MCHEHHS MPOLEAYPH HOpMaTi3alii
TaHUX.

VY kimacrepHomMy aHami3li I KUTBKICHOI OITIHKM TIOMIOHOCTI BBOJUTHCS
NOHATTA MeTpuku. [loaiOHICTh a00 BIAMIHHICTD MK KiIacu(PiKOBAaHUMH 00'€KTaMU
BCTAHOBJIIOETHCSI B 3aJICKHOCTI BiJ] METPUYHOI BIJICTaHI MK HUMHU. SIKIIIO KOXKEH
o0'ekT onucyetbest k o3Hakamu, TO BIH MOKe OyTH NMpPEACTaBICHUH SIK TOUKa B K-
BUMIPHOMY TPOCTOPi, 1 CXOXICTh 3 IHIIMMHU 00'ekTaMu OyJie BU3HAUYATUCA SIK
BIJIOBIJIHA BIJICTaHb. Y KJIACTEPHOMY aHalli3i BUKOPUCTOBYIOTHCS PI3HI MipU
B1JICTaH1 MK 00'€KTaMHu.

Hait6111p111 momypeHMHy € TaKl BUIH BiJCTAHCH:

- EBxminoBoBa Biactanb (Euclidean distances), po3paxoByeTbcs MO TeOpeMi
[Tiaropa: BimcTaHi MO KOXKHINA 3 KOOPJUHAT BBOJASTHCS B KBAApAT, a MOTIM 3
iX CyMH BU3HAYa€ThCS KOPIHb KBaIPATHUMH;

- ManxerTeHchbKa BiACTaHb (BiICTaHb MICBKMX KBapramiB, city- block /
Manhattan / distances), po3paxoByeThCS SIK CyMa pI3HHUIb IO KOXHIM 3
KOOPJMHAT;

- Biacranb YeOumena (Chebychev distance metric), perionn BU3Ha4yarOTh SIK
«PI13H1», SAKIIO BOHU PO3PI3HAIOTHCS 32 IKOOCh OJJHIEI0 KOOPIUHATOIO;

- BiACOTOK He3roau (percent disagreement), BAKOPUCTOBYETHCSA, KOJIM BUXI1JIHI
JlaHl HE MalOTh KIJTbKICHOTO BUPaKCHHS.

Metoau KiaacTepu3arii IUIAThCS Ha JB1 BEJIWKI IPYNH — arjloMepaTuBHi (Bif
anri. Agglomerate — ckymuenHs) 1 AiBi3uBHI (Bi7 aHTi1. Division — moain).

ArjomMepaTuBHI ~ METOAM  mepeadadaroTh  MOCIHIIOBHE  00'€eTHAHHS
HAaWBU3HAYHINIMX PETIOHIB HAa OCHOBI PO3pPaXOBaHMX BIJCTAHEH MIK HUMHU.
[Ipouenypa kmacrepusamii Taka. Ha meprmoMmy Kpoii KOXXKEH pPErioH YTBOPIOE
OKpeMHui KjacTep, Jajli B HOBUW KjacTep 00'€IHYIOThCS J1Ba PETiOHM, CTYIIHb
no10HOCTI SIKMX € HalOIbII0. Ha ocTaHHbOMY KpoIli yCi perioHu 00'eIHYI0ThCS
B OJIMH KJIacTep.

Mipa mnomiOHOCTI KJacTepiB 1 pErioHIB BHU3HAYAETHCS HACTYNHHUMHU
crocobamu:

- oauHU4YHOrO 3B's3Ky (single linkage, «wmeTom HaMOIMKYOTO CycCigan):
MIHIMYM HaMEHIIMX BiJICTaHEN 10 OYIb-SIKOTO OJHOTO PET10HY B KJIacTepi;

- moBHOTO 3B's3Ky (complete linkage, «meTonm HaWBiITaICHINIMX CYCIIIBY»):
MIHIMYM HalOLIbIINX BiACTaHEN 10 OyAb-sIKOTO OJHOTO PETIOHY B KIIacTepi;

- «CEepeAHbOrO» 3B'SI3KY: MIHIMyM CepeqHbOAPU(PMETHUYHOTO 3HAYCHHS
BiJICTaHEH JI0 BCIX PET1OHIB B KJIACTEPI;

- ICHTPOITHMIA — MIHIMYM BiJICTaHEH 10 IIEHTPIB TSHKKOCTI KiacTepiB (puc. 2).
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Puc. 2. Bu6ip BijcTaHi npyu BUKOHAHHI KJIACTEPHOTO aHaJI3y

IlenTp TSKIHHS KJacTepa BHU3HAYAETHCS SIK CEPEIHE IO KOXKHOMY
napameTpy.

Pesynbrar KmacTepusailii  Bi3yali3ye€Tbesl Yy BUTIISAAL  JEHAPOTPAMMH
kimacrepusanii  (tree diagram, ngepeBo 00'€lHaHHsS), HA OJHIA OCI SKO1
BIJIKJIAJIAalOThCS pETioHM, Ha apyruii — BiacTtadi oO'eqHanHs (linkage distance).
JluBiziiini MeTomu TepembadaroTh ToeramHe (iTeparfiifHe) MO PETioHIB Ha
3a/IaHy KiTbKICTh KiacTepiB. [lommpenum cepen nuBiziiiHux € meton k-cepemnix
(kmeans clustering), skuii BUpillye 3aBIaHHS BUIUJICHHS 3a3[ajeTilb 3a1aHOl
KUJIBKOCT1 KJIACTEpIB, SIKI MAaKCUMAJIbHO BIJIPI3HSIOTHCA, TOOTO 3HAXOASTHCSA HA
HAHOUTBIIMX BiJICTAHSAX OJMH BiJl 0JfHOTO (pHC. 3).
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Puc. 3. Bub6ip meTojy ripu BUKOHaHHI KJIACTEPHOTO aHai3y

[Ipouenypa kimactepuzaiii Taka. Ha mepmioMy Kpoii 3amaeTbes JesSKHi
BUIIAJIKOBE TOJIN JaHUX Ha 3a7aHy KUIbKICTh kiacTepiB (k), po3paxoByroThCs
HEHTPHU TSOKIHHA KiacTepiB. Jlami 3M1HCHIOETHCS TIEPEMIIIICHHSI PEriOHIB: KOXKEH
perioH BIJHOCUTBCSA JO TOrO KJAcTepy, BIJCTaHb JO IIEHTpa Baru SKOro
MIHIMAJIbHE, PO3PaXOBYIOThCSl LIEHTPU TSDKIHHSA HOBHX KiactepiB. g mpouenypa
MTOBTOPIOETHCS, TIOKW HE Oyne 3HaiifieHa cTaOinbHa KOH(irypamis, ToOTO CKiasn
KJIACTEPIB NIEPECTAHE 3MIHIOBATUCS.

Jlna Bi3yamizamii pe3yibTariB OyayroTbes rpadiku, M0 MPEACTaBISIOTH
co0or0 mpoekuii OyAb-sKOi Mapy MOKa3HHWKIB HA IUIOIIMHY, HA SKMX TOYKH, IO
BITHOCSITBCSI 10 OJTHOTO KIIACTePy, OKAHTOBYIOThCS. OTHUM 3 HAHOUIBII BayKITMBHUX
1 CKJIaTHUX MHUTaHb NPU KJacTepu3allii € BUOip ONTUMAIbHOI KIIBKOCTI KJIacTepiB.
3a3BuYaif 3r1IHO BUXIJHOI IIIOTE3U BUZHAYAETHCS MMOYATKOBA KUIBKICTh KJIAcTepiB,
a TIOTIM 3MIHIOIOYH HOT0, eMIIPUYHUM LUISIXOM BUOMPAIOTh OCTATOYHHMI BapiaHT
kimacrepuzamii. J[ns  Toro, mo0 OWIHUTH, HACKUIBKA BUAUICHI KJacTepu
BIJIPI3HAIOTBCSA, PO3PAXOBYIOTh CEpeaHI 3HAUEHHS Oa3MCHUX TIOKa3HMKIB IS
KOKHOT'O KJIacTepa.
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Puc. 4. Tlpuknan pe3ysibTary KJIacCTEPHOTO aHAII3Y
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Tree Diagram for 27 Cases
Ward's method
1-Pearsonr
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Puc. 6. [Ipukiian neaaporpaMMu KJIaCTEPHOTO aHAITIZY

Knacrep-anamiz  3acTOCOBYETbCSI  MpPU  HAABHOCTI ~ 0araTOBUMIPHUX
CYKYITHOCTEN CTaTUCTUYHUX MOKA3HUKIB, CYTHICTh HOTO MOJsATaEe B 00'€JHAHHI iX B
rpynu (KJ1actepu) 3a MPUHIMIIOM MIHIMAQJIBHOTO pPO3MIpY B OaraTOBHUMIpHOMY
npocTopi. 3alie)KHO BiJ KUIBKOCTI 00'€KTIB KjacTepusalis 1 yrpyHnoBaHHS
BUKOHYIOTHCSI TIOCI/IIJIOBHO B KUIbKa KPOKIB TaKUM YWHOM, 1100 HAa OCTAHHBOMY
KpoIll B OJIHYy 3arajibHy Tpyry moTpanuiu Bci oO'ektn. Ha mepmmx kpokax
kiacudikaiii GopmMyroThCsS HAHOUIBIT OAHOPIAHI TPYMH MO O0'€KTax, SKI MalOTh
HaWOIBITY CXOXICTh. [loCTYyIIOBO, «MOCTA0IIOI0YM) KPUTEPi MOA0 MOAIOHOCTI
00'eKTiB, 00'€THY€THCA BCE OUIBITY KITBKICTh OO'€KTIB. 3 KOXXHUM KpPOKOM IO
KJIACTEPIB BUIIOTO MOPSIAKY BKIIOUAIOTHCS LU TPYIH aIMIHICTPATUBHHUX PAHOHIB,
K1 BCE CHUJIBHIIIE PO3PI3HAIOTHCS MikK co0or0. Ha ocTaHHROMY KpOIll BC1 00'€KTH
00'€eqHYIOTBCS B OJUH KjacTep. B KiHII mOpoueaypu OTPUMYIOTh TPYINH
HEOJHOPiAHI. B pe3ynbTaTi KIACTEpHOTO aHalli3y OTPUMYIOTh OaraTopiBHEBY
lepapxiuHy KJjacudikalito, skKa BijoOpaxkae HaANUOUIBII CYTTEBI OCOOJIMBOCTI
B3a€EMUHU MK o00'ekTamu. TakuM YHMHOM, OTPUMAaHI KJacTepu — 1€ Tpymna
TEPUTOPIATBHUX OAWHUILb, SKI MalOTh MOAIOHI OCOOJIMBOCTI PO3BUTKY. Takuii
aHaji3 MPOBOJUTHCS [JII TEPUTOPIaIbHUX OO0'€KTIB IO PsiAy TMOKA3HUKIB, IS
MOJIaJIbIIOTO YIPYHOBAHHS PAllOHIB 1 BUSIBICHHS CTIMKUX TPYII.

IInaH BUKOHAHHSA NPAKTHYHOI pO0OTH:




. BinkpuBaemo mporpamy Statistica 8.0

. Hatuckaemo kaonky New (E) a6o Ctrl+N. Hatuckaemo OK.

. 3’ ABIsIETHCS TAOUITIO, B AKY HEOOX1/THO AOJaTH JaHi 3 6a3u JaHUX.

. Jlns mporo xomiemo B Tabnumii Excel 6a3y manux i BctaBiasieMo 1i y TaOJIHIIO
nporpamu Statistica.

5. lana omepaiiisi poThCS HACTYIHUM 4YMHOM. Y TMepuiii s4idii MpaBoio

KHOIIKOIO MHIIII HaTUCKY€EMO Y BiKHI, IO BIJIKPUBA€EThCS, HATUCKYyeMO «Paste

With Headers — Paste With Bothy». Takum 4rHOM, MU KOIIIOEMO y TaOJIHUI[O

nporpamu Statistica Hailll TOKa3HUKH, a TaKOXX Ha3BU MOKA3HUKIB Ta Ha3BU

paiioHiB/perioHiB (puc. 7).
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Puc. 7. lonaBanHs 0a3u qaHux y TaOJuUIIO Iporpamu Statistica

6. [Ticag uporo Ha ma”enl 3agad HAaTUCKaeMo «Statisticsy — «Multivariate
Exploratory Techniques» — «Cluster Analysis» (puc. 8).

7. ITicnsa uporo 3sBisgeTsest maianoroBe BikHO «Clustering method» / «Meton
Kiaactepizaiii)». Mwu obupaemo wmeton «Joining (tree clustering)» Ta
Hatuckaemo «OK» (puc. 9).

8. BinkpuBaetncs mianorose BikHO «Cluster Analysis: Joining (tree clustering)».
Hatuckaemo Brmanky «Advanced», Hatuckaemo kHomky «Variablesy.
O6upaemMo nokazHuku Aist aHanizy (puc. 10). Hatuckaemo «OK».
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Puc. 8. Anroput™m BUOOpPY KIacTepHOro aHajizy B mporpami Statistica 8.0

S5+ Clustering Method: Spreadsheetl | — ==l

Quick |

@ K.-means clustering EL'
iong -

P Twoewway jaining

E."‘ Open Data

=X

Puc. 9. Bubip merony kiacrepizariii

Select variables for the analysis

Cancel |
[Bundles ... |

=1
20 - Mewt/ar Use the "Show
appropriate
warisbles only”™
option to
pre-soreen
wvarizble lists and
show categorical
and continuous
wariables. Press
Select vanables: F1 for more

|1-19

Select All Spread Zoom

I Show appropriate variables only

y

Puc. 10. Bubip noka3HuKiB 1l aHaJi3y

9. HactynHum KpokoM € BHOip METOIB BUAUICHHS KJIACTEPiB Ta MipH BiJICTaHi.



VY momi «Input file» mae 6ytn «Raw data», «Cluster» - «Cases (rows)»
(xmacTepHuii anani3 OyJe BUKOHYBaTHCS 3a psiKaMu, TOOTO TpyIyBaTHUCS
OyayThb  aJAMIiHICTPaTHBHO-TEpUTOpiaNbHI  ofuHMUII), «Agglomeration
(linkage) rule» - «Ward’s method» (metox Bapaa), «Distance measure» - «1
Pearson r» (Bixctanb [Tipcona). ITicns mporo Hatuckaemo «OK» (puc. 11).
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Puc. 11. Bubip meToay BUIJICHHS KJIacTepiB Ta MipH BiACTaHi

10. Jlam BiaKpHBa€eThCs JianoroBe BikHO «Joining resultsy. Manodka mae cTosTH
HaBnpotu noiisi «Rectangular branchesy. Hatuckaemo Ha kHomky «Vertical
icicle plot» (puc. 12).

Wumber of vartakies: 39
Numbear of gesen 3
Jnining =f seses
Missing dets wese casesiss daleted
Asalgesmasion (Jsining) suls: Wesd » smthas
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Puc. 12. Bubip HanpsAMKy AeHApOrpaMH KiacTepizarii



11. TakuM YMHOM, MU OTPHUMYEMO BEPTHKAIBHY aiarpamy (puc. 13).

12. Takox moTpiOHO moBepHYTUCA (Y HIDKHOMY JIIBOMY KYTI IIYKAEMO BKJIAAKY
«Joining results») Ta wmaxarum kHomky «Alaglamation». B pe3ynbrarti
OTPUMYEMO TaOJUIIO 3 pe3yibTaTaMu 00 ’€JHaHb aJMIHICTPATUBHO-
TEPUTOPIATLHUX OAUHUIIL 32 CTYIeHeM Mipu BifcTtaHi (puc. 14). Obupaemo
neBHUN piBeHb. Hampukmaa, mMu o6panu piBeHb 00’ennanHs 0,002.
BizyaneHo Ha aenaporpami mu Oaunmo BujaUIeHHS 3 rpyr. B TaGmuin
Amalgamation Schedule 1 BimcTaHb JIEKUTh MK BiCTaHSIMH 00’ €qHAHHS
0,0006167 Ta 0,0022899. Takox Mu MaeMo OpaTu 1O yBaru BiJCTaHi
3B’A3KY, IO € OUTBIIMMHU, OCKUIBKM KJacudikallis 0O€KTIB BiIOYBAa€THCS 3
HalOIpHOI BimcTaHi. B manomy Bumajaky, Takoro Bigctanaio € (0,0087346.
Takum 4MHOM, JJIS BUJAUIEHHS TPy PAallOHIB MU OOMpAaeEMO TpPHU BiACTaHI
3B 513Ky (puc. 14).

Tree Diagram for 27 Cases
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Puc. 13. ITpuknan aeHaporpaMMu KIaCTEPHOTO aHaATI3y

13. Ha Tpbox 0OpaHUX BIACTAHSIX 3B’A3KYy BHUAUIAEMO TPYNU panoOHIB, SKi
o0eqHanucss Ha KOXHOMY 3 3-X piBHIB. BpaxoByloouu 1€paxiuHiCTh
kiacudikanii, Ha KO)KHOMY pIBHI TEpeJliK pailoHIB MOXe€ OyTH MOIIOHMIA.
Hamioro 3aauero € BUOKpEMIIEHHSI paliOHIB Ta BUJTyYEHHs palOHIB, 1110 BXKE
MOBTOPIOBAJIMCS HA IHIIMX pIBHAX 00’equHanHs. Haiminme Ttabmuiio
Amalgamation Schedule ckomitoBatu y Word 1 Tam mnpoBectu
BHOKpeMJIeHHs. B pe3ynbrari BU oTpuMaere Taky Tabmuito (puc. 15, HuxHS



tabOmuis). [licns 1poro, Iis HAOYHOCTI, BUMJICHI TPYNH HA JCHApPOrpami
MOKHA MO3HAYUTH, SIK 11€ 3p00JIeHO Ha puc. 13.

14. B 3anexHOCTI Bii OTPUMAHOI JEHAPOTPAMU, MOKIIMBE BHUIILJICHHS TPyN Ta
niarpyn. Ilpu rpynyBaHHI palioHIB HEOOIX1IHO JUBUTHUCA Ha TaOJUIIIO
Amalgamation Schedule Ta neanporpamy.
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Puc. 14. Ctyninp 00€THaHHS paliOHIB y KJIACTEPH 3a MIpOIO BiJICTaHi
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Puc. 15. Cryninb 00€/1HaHHS pallOHIB y KJIACTEpHU 3a MIPOIO BiJICTaHl Ta BUALICHHS
rpyn paiioHiB (MIOBTOPIOBaHI palioHU OyJIM BUIAJICHI)



15. 3aBganHss Ans  CTYNEHTIB: MOOYAyBaTH KIACTPHY JEHApOTrpaMmy Ta
oOrpyHTyBaTd chOpMOBaHE TPYIyBaHHS paloHIB / perioHiB, ToOTO
MOSICHUTH, YOMY TOW YM 1HIIUH pallOH/pErioH MOTpamuB J0 Ti€l YW 1HIIOT
rpymnu. gakropaM. BukopucroByaTu yci MOKa3HUKH, K1 B oOpaiu 11l 6a3u
JaHUX.



IpakTuyune 3ansrrs 11-12
GOAKTOPHUU AHAJII3 BUXITHUX JTAHUX.
IHTEPIIPETALISA OTPUMAHUX PE3YJIBTATIB

Pexomenaamnii 10 miAroTOBKY Ta NPOBEICHHA 3AHATTSH

DaxmopHuti ananiz — 1€ 0araTOBUMIPHUNA CTATUCTUYHUM METOM, SKUI
BUKOPHUCTOBYETHCA NIl BUBUEHHS B3a€MO3B'SI3KIB MK 3HAUYEHHSIMHU 3MiHHHUX. BiH
JI03BOJISIE BU3HAUUTH TpynH (HaKTOPIiB BIUTUBY 1 JOCHIIKYBaTH 3HAYEHHS KOMXKHOI
3MIHHOI B Jii pakTopa B pi3HHII yac.

B xomi mpaktuuHOi POOOTHM BHKOHYETHCS (DAKTOPHUU aHai3 METOAOM
roJIoBHMX KommoHeHT, B Statistica 8.0 mumsxom Statistics» — «Multivariate
Exploratory Techniques» — «Factor Analysis» (puc. 1). dakTopHuii aHai3
JI03BOJISI€ OLIIHUTU YUHHUKH PO3BUTKY.
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Puc. 1. Anroput™m BubOOpy (akTopHOTO aHaii3zy B mporpami Statistica 8.0

B ocHoBi moOynoBu Mojienelt (hakTOpHOTO aHali3y JISKUTh TBEPXKEHHSI TIPO
Te, 1O Oe314 B3aEMOIOB'SI3aHUX I[MOKA3HUKIB, 110 XapaKTepU3yKTh TEBHUM
MpoIeC, MOXHA TMPEJCTaBUTH MEHIIOK KUIBKICTIO TIMOTETUYHUX 3MIHHHUX
(dhakTopiB 1 O€31YYI0 HE3ATICKHUX 3ATTUIIKIB.

[HdopmariitHoO 6a3010 PO3paxyHKIB CIY>KaTh IPOCTOPOBI PSAJIU MOKA3HUKIB
B PO3pi31 aIMIHICTPAaTUBHO-TEPUTOPIATIbHUX OJUHHULb PETIOHY / PET10HIB KpaiHU 3a
0a3oBi poku. Habip moka3HUKIB € Cy0'€KTUBHUM; OCHOBHMM MPUHIIUIIOM BHOODPY
MOKa3HUKIB Oyly JOCTOBIPHICTh 1 MOPIBHSAHHICTH (puc. 2). Ilicas oOpanus
ONTHUMAJIBHOI KUIBKOCTI (DaKTOPiB, BHUKOHYETHCS I1HTEpIpETallii pe3yJbTaTiB,
BPaxOBYIOUH MMOKAa3HUKH, SIKi CPOPMYBAJI BUSABIICHI YHHHUKH
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Puc. 2. Bubip BUXIAHUX JaHUX 1 €IEMEHTIB BUKOHAHHS (PaKTOPHOTO aHAJI3Y

3a3Buyail GakTopH, MO0 BIUIMBAIOTH HA PO3BUTOK CYCIIIHHO-TTPOCTOPOBUX
MPOIIECIB, XapaKTEPU3YIOThCS HE OJHHUM, a O€3JI144I0 MOKA3HUKIB, 110 MAlOTh MIXK
co0010 MeBHUM 3B'A30K (KopentoroTh). Tomy BuHUKae moTpeda B ix 00'eqHaHHI B
MIEBHY KUIBKICTh TPYII 32 MOIIOHICTIO BIUTMBY, B pe3YyJIbTaTi YOTO BU3HAYAIOTHCS Ha
nepmmidc morsisa "mpuxoBaHi" (JIaTeHTHi) (aKTOPH, KiTBKICTh SKHX, 3pO3YyMijIo,
MEHIIE KiJTbKOCTI BUXITHUX MOKa3HUKIB. TOOTO YNHHUKY 11€HTH(IKYIOTHCS.

3acTocyBaHHsI (JaKTOPHOTO aHAJI3y Tepeadadac:

- MMO-TIepIIIe, CKOPOYEHHS KUTBKOCTI TOKa3HWKIB (3MIHHUX), 11O Ha MOBI
MaTEeMaTHYHOI CTATUCTUKU HAa3UBAETHCS PEAYKINEIO TaHUX;

- MO-JIpyTe, BHW3HAYCHHS CTPYKTYPH B3aEMO3B'SI3KIB MK ITOKa3HUKAMHU
(3MiHHMMH ), TOOTO KIacu(iKaIlito MOKa3HUKIB, IHTEpIIpETAaIlito (PaKTOpiB.

Takum uwHOM, (AKTOpPHHU aHANli3 BHUKOPHUCTOBYETBCS 1 SK METOJ
3MEHILIEHHS! KUIBKOCTI JaHUX, 1 SIK MeToJ Kiacudikauii ogHodacHO. B ocCHOBI
noOy70BU Mojenel (HaKTOPHOTO aHai3y JEXKHTh TBEPIKCHHS MPO TE, IO
MHOKHHY B3a€MO3B’S3aHHX ITOKA3HUKIB, SKI XapaKTEpU3YIOTh IEBHHMA TIPOIIEC,
MOKHA TPEJCTABUTH MEHIIOK KITBKICTIO TIMOTETUYHUX 3MIHHUX — (DaKTOpiB Ta
MHOKMHOIO HE3QJICKHUX 3alUMIKiB. 3MicT (AaKTOPHOTO aHaJi3y TMoJsIrae y
JIHIAHOMY TIEpPETBOPEHHI N-BUMIPHOro mpocTtopy y K-BumipHuit. IHIIMMM
CJIOBaMH, 3a JOIMOMOTroK (aKTOPHOTO aHaNi3y CHUCTeMY N MOKAa3HUKIB MOKHA
3aMIHMTH 3HAYHO MEHIIO0 KUIbKICTIO (K) dakTopiB.

dakTOpHI HABAaHTAKEHHSI 3HAXOMATHCA B Mekax Bif -1 1o +1. 3Hak «+» un
«-» BKa3y€ Ha HasBHICTHb MpPsAMOi a00 0OEpHEHOI 3aJIeKHOCTI MK MOKa3HUKOM 1
daktopoMm. 3MmicT (aKTOpiB BHU3HAYAIOTH IMOKA3HUKH (3MiHHI), [0 MAalOTh



HaWOIBII (haKTO-pHI HABAaHTAKEHHS (HAMOIMKY1 110 MOJTYJIIO 10 OJMHMIII).

[Ipouenypa gakTopHOro aHami3ye BKIIOYAE TaKl CKIaI0BI:

1) Bu3HaueHHS KigbkocTi (aktopiB. Ha meprmomy Kpolli po3paxyHKIB
KUIBKICTh (DaKTOpIB O0OpaHO PIBHOIO KUIBKOCTI TMOKAa3HUKIB Ta OOpaxoBaHO
a0COJIIOTHI, BITHOCHI Ta KyMYJSTUBHI 3HAYEHHS TUCIEPCIli KOKHOTO 3 (haKTOPIB.
BuzHauaioth, sika KUlb-KiCTh ()aKTOPIB € ONTUMAIIBHOI0. 3a3BUYall KOPUCTYIOTHCS
OJIHUM 3 TPbOX KPUTEPIiB:
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Puc. 3. Ilpuxman mpoTokoiy (hakTOpPHOTO aHATI3Y

—3a kpurepiem Kaiizepa (Kaiser, 1960): oOuparoThcs TUTBKH (hakTOpH 13
mucniepciero Oimpme 1. BpaxoByerbest Te, 1m0, fAKmo ¢GakTop HE BHIUIIE
JUCTIEPCi0, EKBIBAJICHTHY, Xo4a O jgucmepcii OJHOro TOKa3HWUKa, TO BIH
BIJIKM/TA€THCS.

—3a KyMYJSTHBHUM BIJICOTKOM: B SIKOCTI BU3HAuYaJbHUX OOWPAIOTHCS Ti
dakTopu, U0 CyMapHO OXOIUTIOIOTh MPUOIM3HO TPU YBEPTI BUXITHOI 1H(pOpMaIi
(KyMyJISITUBHHM BIJICOTOK Ma€ mepeBuilyBatu 75%). Y HaBeieHOMY IPUKIIAJl 1Ba
nepmux (paktopu noscHTh 90,5% 3aranbHOi Aucnepcii — BUAUIAEMO [Ba
dakropu;

— 3a KpuTepieM «kam’stHucToro ocuny» Kerrens (Cattell, 1966): na rpadiky
nuctepciii (plot of eigenvalue, scree plot) 3maxonuThcs Take Micle, /e 3MEHIIICHHST
aucrepcii 37iBa HampaBO MaKCUMAIbHO YHOBUIBHIOETBCA. IlepembauaeTncs, mio
CIpaBa BiJl L1€1 TOYKU 3HAXOAUTHCS JHIIE «(HAKTOPIaTbHUNA OCUI» (TEPMIH «OCHID)
3aM03MYEHUI 3 Te0JIorii, 16 03HAYA€E YIAMKHU TPChKUX MOPIJ, 10 HAKOMUYYIOThCS
B HIDKHIM YacCTHHI CKeJsiIcToro cxuiy). Jlami 3miiicHIoeThCS OOEpHEHHS ocei
koopaunat (factor rotation), igentudikamis Ta iHTEepmpeTamis QaxkTopiB. Y



pe3ynpTaTi  OOEpHEHHS  OTPUMYETHCS  OCTaTOYHa  MaTpulsd  (PaKTOPHUX
HABAHTA>KEHb.

2) oopaxyHok (akropuux Bar. @aktopui Barum (factor scores) — e
MOKa3HUKHU, IO BIAITPalOTh pPOJib OLIHOK BKJAIIB TEPUTOPIAIbHUX OJUHHULL Y
KOXHUH 3 (hakTopiB. MaTpuilst (hakTOPHUX Bar OOUUCIIOETHCS IUISIXOM MHOYKEHHS
MaTpUIll BHUXIJHUX JaHUX HA MaTpuIlo (aKTOPHUX HaBaHTaXkeHb. BoHu
TPaKTYIOThCS SIK BIJIHOCHI OI[IHKM BHSIBY TEBHOTO (DaKTOpy 1 CIIy>KaThb OCHOBOIO
IUIA 1X TpyIlyBaHHS,

3) aHaji3 TeHICHIIIH.

OcTaHHIM 3aBIaHHSIM IMPAKTUYHOI pOOOTH € IHTEpHpeTallisi OTPUMaHUX (B
XOJ1l BAKOHAHHS BCIX BUIB aHAJI3y) pe3ybTaTiB.

Il;1aH BUKOHAHHS IPAKTUYHOI pOOOTH:

. BinkpuBaemo mporpamy Statistica 8.0

. Hatuckaemo kaornky New dE) a6o Ctrl+N. Hatuckaemo OK.

. 3’IBIIA€THCS TAOJHITIO, B IKY HEOOXI1THO JOJATH JIaHi 3 0a3H JIaHUX.

. Jlns mporo xomiemo B Tabnwmii Excel 6a3y maHmx i BctaBiseMo 11 y TaOJIHIO
nporpamu Statistica.

5. lana omepariis poOTbCA HACTYIMHUM YHHOM. Y TEpHIi SUidlll MpaBoOrO

KHOTIIKOIO MUIIII HATUCKYEMO Y BIKHI, III0 BITKPUBAETHCS, HATUCKyeMO «Paste

With Headers — Paste With Bothy». Takum 4rHOM, MU KOIIFOEMO y TaOJIHUIIIO

nporpamu Statistica Hallll TOKa3HUKH, a TaKOXX Ha3BU IMOKA3HUKIB Ta Ha3BU

paiioHiB/perioHis (puc. 4).
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Puc. 4. JlonaBanus 6a3u qanux y Tabmuirto mporpamu Statistica



6. Ilicis mporo Ha maHenm 3amad HaTHCKaeMo «Statistics» — «Multivariate
Exploratory Techniques» — «Factor Analysis» (puc. 5).

7. BinkpuBaeTbcsi BIKHO (haKTOpHOro aHamizy. HaTuckaemMo Ha KHOMKY
«Variables» Ta obmpaemo mokasHuku s aHamizy (puc. 6). Hatuckaemo
«OK» 1 motim e «OK».
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Puc. 5. Anroputm BuOOpPY hakTopHOTO aHaiizy B mporpami Statistica 8.0
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Puc. 6. Bu0ip BUXiHUX TaHHX 1 €JIEMEHTIB BUKOHAHHS (PaKTOPHOTO aHAII3Y



8. B pesyabrari BimkpuBaeThes mianorose BikHO «Define method of factor
extraction» (puc. 7). OOupaeMoO MaKCUMaJIbHY KUIBKICTh (DaKTOpiB
(mampukiaa, 10), B mom «Minimum eigenvalue» mae 6yru 1,000. Ile 1
BJIaCHE 3HaueHHs (akTopy, sike Mae Oytu Oinbiie 1. Hatuckaemo «OK».

"¢ Dot Method of Factor Gitracton igraadthent] T =
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Puc. 7. Bubip metony BunuieHHs (pakTopis

9. V Brumaami «Advanced» y momi «Extraction Method» obupaemo «Principal
components». Hatuckaemo «OK».

10. BigkpuBaetncs mianorose BikHO «Factor Analysis Resultsy. ¥ momi «Factor
rotation» obupaemo «Varimax normalized». ToGTo Mu oOpamu pexum
obepTaHHs (HaKTOPIB, MPO IO 3raayBasiocs Buiie (puc. 8).

o

% Factor Analysis Results: Spreadsheetl

— =]

Number of wvariables: 20

Method: Principal components
logi(ld) determinant of correlation matrix:
Number of factors extracted: 4
11,0030 4,15845
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Eigenvalues: 1,4703% 1,0&e4538

Quick | Explained vanance | Loadings | Scores | Descriptives |

Summary
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Eigenvalues |

Factor rotation: |Varima>: normalized

Surmmary: Factor loadings |
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Plat aof factor lnadings, 2D |

Puc. 8. Bubip o6epranus paxropy

11. Y Brmammi «Loading» B mom «Highlight factor loadings greater than:»
3aJaTH TIOrOBe 3HAYEHHSA (AKTOPHHX HABaHTaXEHb, SKI OyayTh
MIJCBIUYBATUCSA, SIKIO 3HAYEHHS HaBaHTaXEHb Oyjae Oulbllle IhOTO
3HaueHHs. L1 3HaueHHs1 TOTPIOHO BpaxoBYBAaTH MPH aHATI3I.



12. IToepraemocst 10 Bkaaaku «Quick» Ta HaTrckaemo kHOnKy «Eigenvalue.

13. BinkpuBaeTbcss TaONMI 13 BIaCHMMHU 3HaueHHsMH (akropiB. Eigenvalue
Mae Oytu Ounbiie 3a 1. Takum 4YMHOM, Y JaHOMY BUMAJKY 3a LIUM KPUTEPIEM
MoykHa BuniMTH 4 pakropu. Cumulative % mae 6yTtu Buie 75%. Y nanomy
BUMQJKY 3a IIMM KpHUTEpieM MO)kKHa BHIUMTH 2-4 daktopu (puc. 9).
Komiroemo 1110 TaOIHIIO B MPAKTUYHY POOOTY.

14.Y niBoMy HIKHBOMY KyTy Iykaemo «Factor Analysis Resulty Ta
MOBEPTAEMOCS JIIAJIOTOBOTO BiKHA 1 HATHCKAEMO KHOMIKY «Summary». [Tepen
HAMU BiJIKpUBAEThCS peyibTytoua tadmuis (puc. 10). [Iporpama Bumginuia 4
¢dakropu. Koxxkuuiét 3 JOCHIIKYBaHMX TOKa3HHKIB Mae€  (akTOpHE
HaBaHTa)XCHHA (AKTOPy 1 MOXHA 3PO3YMITH, SIKI MOKA3HUKU BXOMASTH JO
toro uu iHpmoro ¢akropy. bepemo 10 yBaru ¢hakTOpHI HaBaHTaKCHHS, 110
BHJIIJICHI YEPBOHUM KOJIHOPOM.
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Puc. 9. Tabnu1s BnacHux 3HaueHb (aKTOPIB



I-uy-p-n.-u—-mwmn-w”u amx

Agum—. view,
WA m A N2 e Come T D

AL

Puc. 10. [Ipuknang npoTokory GakTOPHOTO aHATI3y

15.V niBomy HmKHBOMY KyTy mmykaemo «Factor Analysis Resulty Ta
noBepTaeMocs JiajoroBoro BikHA. [lepexoaumo 10 BKIAAKU «SCOres» Tta
HaTHCKaeMo KHOmMKy «Factor scores». BinkpuBaerscsi Tabnums 3
¢dakTopuumu Baramu (puc. 11). 3 1iei Tabnuii MOXHaA MPOaHAI3yBaTH
BKJIQJT TEPUTOPIaTbHUX OJUHUIIH Y KOKHHM 3 PaKTOPIB.
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Puc. 11. BusnaueHnHs akTOpHUX Baris

16. 3aBgaHHs CTyAeHTaM: MpOaHai3yBaTH OTPUMAaHi pe3yJabTaTH, JAaTH Ha3BY
orpumanuM (Qaxtopam. [loscHuTH, YoMy TOW UM IHIOMH TMOKa3HUK
BIJIHOCUTHCSL JI0 MEBHOTO (paKkTopa Ta BKJIAJl PErioHIB / pallOHIB y TOH 4u
iHImMK daxkTop. BUKOpUCTOBYaTH yCi MOKa3HUKH, K1 BH 0Opaiu s 0asu
JaHUX.



