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JTBOPEIILKHI M.JI.

NMPOEKTYBAHHA TA OLUIHKA
ONMTUMAJIBHOCTI CTPYKTYPU
CXOBMLLA OAHUX
TA BATATOBUMMIPHOI B4

Y cmammi po3ansHymo npoekmyeaHHsi cmpykmypu cxosuwa OaHux Ha 6asi
aHanizy wodo eumMo2 KiHUuesuXx 3aMO8HUKI8 I[Hghopmayii ma 3arporioHogaHo
aneopumm 8uU3HaqyeHHs onmumarsibHocmi cmpykmypu CL ma 6azamoesumipHoi B/],
wo 6bazyemncsi Ha KracmepHOMY aHarsli3i.

In article is discussed planning of data warehouse structure based on analysis of
the requirements of eventual customer of information. Also is offered the algorithm,
witch determinate an optimum structure of data warehouse and multidimensional DB,
based on a cluster analysis.

3arajbHa MOCTAaHOBKA NMpo0/eMH Ta ii 3B 30K i3 HAYKOBO-NPAKTHYHUMH 33/1a4aMH.
[Iparnennss o0’eqnatu B oxmiii apxitektypi CIIIIP moxmuBocti OLTP-cucrtem i1 cucrem
aHaJizy, BAMOTH JI0 SIKMX 0araTo B 4OMY CYIIEPEWIMBI, MPUBENO J0 MOSIBH KOHUENIIIT cx08uwy
oanux (CL).

Konmermiss CJI tak um iHakmie oOroBoproBanacs (axiBisimMu B obiacti iHpopMamiiHuX
cucteM aocutTh AaBHO. Ilepmri cratti, npucssiueni came C/I, 3’sBunuca B 1988 p., ixHiMu
aBropamu Oynmu Jlesnin i Mepdi. Y 1992 p. Vineman I'. [HMOH nOKIIagHO ommCcaB JaHy
KOHIIeNIIito y cBoiit MoHorpadii “IloOynoBa cxoBumy nanux’ [1].

CxoBuIle JaHUX — MMPEIMETHO-OPIEHTOBAHUH, IHTETPOBAHMIA, HEMIHIMBHMA, T ATPUMYIOUNI
XPOHOJIOT10 Ha0ip JaHUX, OPTaHI30BaHMMA IS LiJIEH MATPUMKU TPUXHSATTS PIllICHb.

3ynMHUMOCS Ha OCHOBHHUX Ipobiiemax crBopenHs CJ1:

e HEOOXIAHICTH 1HTETpamii MJaHWX 3 HEOJHOPITHUX JOKEPENI Y PO3MOIUICHOMY
CEpEeIOBUIIIL,

e morpeba B epekTuBHOMY 30epekeHH] i 00poOIIi ay*Ke BETHKUX 00CsTiB iH(popMmartii;

® HEOOXITHICTh HASBHOCTI OAraTOpPiBHEBUX JIOBITHUKIB METAIaHUX;

® TIJIBUIIECH] BUMOTH 10 O€3MEKH TaHNX.

3HMKeHHs BUTpaT Ha cTBopeHHs CJ] MOXHa JOMOTITHCS, CTBOPIOIOYM MOTO CIIPOIIEHHM
BapiaHT gimpuny danux (Data Mart).

Birpuna panux (BJ]) me cnpomenwit Bapiant CJI, 110 MICTHTH TUIBKHM TEMAaTHYHO
00’exHaH1 maHi [2].

B/l makcumanbHO HaONMKEHa A0 KIHIEBOTO KOPUCTYBaya 1 MICTUTh JaHi, TEMaTHYHO
opieHTOBaHI Ha HhOTO (Hampukiaa, B/l ans npamiBHUKIB BiAIUTy MapKETHHTY MOKE MICTHTH
JaHi, HEOOX1AHI AT MapKeTUHIOBOTO aHanizy). BJl ictotHO MeHIe o 06’ emy, Hixk C/I, 1 ans
ii peanizamii He MOTPIOHO BEMUKUX BUTpAT. BoHM MOXyTh OyTH peasi3oBaHi SIK CaMOCTIHHO,
Tak 1 pazom 13 C/I.
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Camocriitai BJl 4acto 3’SBISIOTBCS Yy BENMKHX OpraHi3amisix 3 BEJIUKOK KUIBKICTIO
HE3aJISKHUX I IPO3AUTIB, 10 BUPINIYIOTH BIACHI aHAMITUYHI 3a7a4i.

OcraHHIM 9acoM yce OuTbI monyJisipHoto ctae ines cnoayuntu C/I 1 B/l B oxHiit cucremi.
VY npomy Bumnaaky CJl BUKOPHUCTOBYETHCS SIK €IMHE JHKEPENO IHTETPOBAHUX MAHUX I yCiX
BJl. CJI siBisie coboro enuHe MEHTpali3oBaHe JpKeperno iHdopmarii st BCi€i mpeaMeTHOT
obnacti, a B/l € migMHOXXKWHAMHU JTaHUX 31 CXOBHINA, OPTaHI30BAHUMHU JUIS MPEICTABICHHS
iHopmariii TematnuyHuUX po3niIiB  gaHoi oOmacti [3]. KinmeBi kopucTyBaui MaroTh
MO>KJIMBICTB TOCTYIY JO JETANTbHHUX JAHUX CXOBHUIIA, SKIO JAHUX Y BITPUHI HEIOCTATHHO, a
TaKOX JUIA OJepXaHHs Ourbll TOBHOI 1H(opMamiiHOi kapTtuHu. I[lepeBaramu TaKoro
MiAXOAay €:

o IPOCTOTAa CTBOPEHHS 1 HamoBHEHHs BJl, OCKIIbKM HAIlOBHEHHS MOXOAMUTH 3 €IUHOTO
CTaHJAPTU30BAHOTO HAJINHOTO JpKepena ounteHux nanux 3 C/I;

. npoctota po3mupeHHs CIIIIP 3a paxyHok nonaBaHHs HoBuX B/I;

o 3HWKEHHS HaBaHTa)XKeHHS Ha ocHOBHE C/1.

OcHOBHUMH 3aco0aMM Ha3BaHOTO BHIIE aHANI3y B OCTaHHI pPOKM CTadd 3acoOu
omepaTuBHOI aHAMITUYHOT 00poOKH (on-line Analytical Processing — OLAP).

KinneBoto meroro Bukopuctanas OLAP-texHomnoriii € aHami3 JaHUX 1 MPEACTABICHHS
pPe3yIbTaTIB 1bOTO aHATI3Y Y BUIJISIIL, 3pYYHOMY I COPUUHATTS 1HGOpMAIIii Ta MPUHHATTSA
pimens. OcHoBHa ines OLAP monsrae y moOynoBi OaratoBuMipHHX KyOiB, siKi OymyTh
JOCTYTIHI i1l aHATITHYHUX 3aIHTIB, M0 OYIyTh KOPUCHUMHU JIJISI IPUAHATTS pillieHb [4].

OCHOBHUMH CKJIQJIOBUMHU CXOBHINA MaHUX € TaOmuus ¢aktiB (fact table) Ta Tabmumi
BuMipiB (dimension tables). Tabmuist ¢hakTiB, K TPaBUIO, MICTHTh BIIOMOCT] TIPO 00’ €KTH Ta
nofii, CyKymHIiCTh SIKUX Oy/le y MOAajbIIOMy aHajizyBaTucs. BoHa, Sk MpaBHIIO, MICTHTb
VHIKQIBHAA CKJIQJICHUH KJII0Y, 10 MOEAHY€E MEePBUHHI K04l TaObiuips BUMipiB. Haituacrime
Il LIJIOYMCEeNbHI 3HAUeHHS a00 3HAYeHHS TUMY Jara/dac — ajke Tabnuus (akTiB MOXe
MICTUTH MUTIOHH 3aIMCIB 1 30€piraTv y Hiil TEKCTOBI TOJIA, SIK MPABUJIO, HE BHUTITHO — Kpare
MOMICTHTH iX y MeHIi 3a 00’ emMoM Tabmuui BumipiB. [Ipu 11bOMy SIK KJIIOUYOBI, TaK 1 JesiKi HE
KJIFOUOBI TIOJISI MalOTh BinmoBinatu MaiOyTHIM BuMipam OLAP-ky0Oy. Oxpim mporo, TaOImIIst
¢axTiB Mae onHe ab0 AEKUIbKAa YHCIOBHUX IOJIB, HA OCHOBI SKHX Yy MOJAJIbIIOMY OyIyTh
OTPUMaHI arperarHi nati [5].

IBuaKicTh 30ibIICHHS 00’ €My TaONUIb BUMIPIB Ma€ OyTH HE3HAYHOIO IO BiTHOLICHHIO
JI0 TIIBUIKOCTI 30UIbIIeHHS 00’ €My TaOiwuill (HaKTiB, HAMPUKIIAJ, TOAaBAHHS HOBOTO 3aIKCY Y
TaOJIMII0 BUMIPIB, sIKa XapaKTepU3y€e TOBapH, BiJOYBAETHCS JIUILE MIPU MOSBI HOBOT'O TOBapy,
10 HE MPOIaBaBCs paHilIle.

[Tpu BucBiTIHEHHI nHUTaHb po3poOku cTpykrypu CJI [6-8] Ta 3aco0iB cuHXpoOHi3amii i3
OTICPAaTUBHUMH JDKepenamMu faHux [1-2,6,8-9] mpuainserbcss yBara TaKUM IHTAHHSIM, SIK
3aBaHTa)KEHHS, BUJTYUYCHHS, IEPETBOPEHHS JaHUX, 110 OTPUMYIOTHCS 13 ONIEPATUBHUX JKEPET.
ToMy akTyallbHUM 3aJIMIIA€TbCA MUTAaHHSA Po3poOku cTpykTypu CJl BHXOASYM 13 BUMOT
KIHIIEBOT'O 3aMOBHHKa 1H(OpMAIIii 10 BITPHH JaHUX.

Orasin myoOJikaniii Ta anagiz HeBHpilIeHMX NHUTAHb. [CHye WiMUA psa myOmiKarii
[1-2, 4, 6-8], sKi BUCBITJIOIOTh MUTAaHHS po3poOku cTpykrypu CJI Ta GararoBumipHux b/l
BHUXO/ISIYHM 13 aCTIEKTIB CHHXPOHI3aIli1 13 ONEpaTUBHUMU JHKEpeIaMu JaHUX.

Kpim TOro, mpuBoasThcs 3aranbHi miaxoau npu mnpoektyBaHHi CJl y Burimsai omHiei
Tabnuii ¢GakTiB Ta JEKUIBKOX TaOnHIh BUMIpPIB [1, 4-6] 13 mogaipiuM CTBOPEHHSM Ha HOTO
6a31 OLAP-kyO0iB.

Ane mpH 1IbOMY HE JIOCTaTHbO yBaru MpUIUISETbCA NMUTaHHAM cTpykTypu CJ] B acmexTi
BHUMOT JI0 3BITIB KiHIIEBUX 3aMOBHUKIB iH(popMmariii. KpiM Toro, He po3risiiaeThCcsi MUTaAHHS
ontumizamii ctpykrypu CJI.

Metorw nocaimkens € po3poOka ctpykrypu CJl ta 6araroBumipnoi b/ Ha 6a3i anamizy
II0JTI0 BUMOT KIHIIEBMX 3aMOBHUKIB iH(opMalii Ta ontumizaiis crpykrypu CJl Buxonsuu i3
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MOKa3HUKIB MIBUIKO/Ii OHOBJICHHS aHUX Ta (JOpMyBaHHS 3BITIB Ta 00’emy iH(MOpMaIiitHOT
6a3m.

Pesyabratn gociaimkenb. Ha mnepmomy kpomi mpoekTyBaHHA —cTpykTtypu  CJI
BU3HAYAa€EMOCS 13 BUMOramMM 10 3BiTHOI iH(popmamii, Ta Qopmanizyemo ix y BHUIIIII
HACTYMHUX MHOXUH. [lo mepie, KoxkeH KOpUCTyBalbKUN 3BIT MPEJICTABISIEMO B HACTYITHOMY
BUTJISAIL:

Ri = Di X Mi (1)
ne D; — MHOKHHA BUMIPIB 1-T0 3BiTYy, M; — MHOKHMHA TOKa3HUKIB 1-TO 3BITY
3aranbHy MHOKHHY KOPUCTYBAIlbKHX 3BITiB BU3BHAYMMO HACTYITHUM YHHOM:

R:{R],Rz,R3,...,Ri,...,Rn} (2)

Jie N — 3arajgbHa KUTbKICTh KOPUCTYBAIIbKUX 3BITIB
Jlai BU3HAYa€eMO 3arajibHi MHOKWHU BHMIPIB Ta TIOKa3HUKIB, SIKi € 00’ € THAHHSIM MHOKUH
BUMIpiB 1 TOKa3HUKHU BiJIMOBIAHO AJI1 MHOKWHU BCIiX 3BITIB:

p=Jp, ()

n
M= M, 4)
i=1

HacTynmHMM KpPOKOM € BHKIIIOYEHHS 13 MHOKMHH R Takux 3BITIB R , sIKi € IIIMHOKHHOIO
neskoro 3BiTy R;. ToOro 3Bir R; Mae OyTu BUKIIOYEHUM, SKIIO ICTUHHE HACTyIHE
TBEPIKEHHS:

RjCRi (5)
ne RijcR ra RjcR

bynemo BBaxkaTW, 10 MHOKHHA j-T0 3BITY R; € miaMHOoXuHOIO i-ro 3BiTy R;, sKkimo
MHOKMHA BUMIpiB j-ro 3BiTy Dj; € niAMHOKUHOIO MHOXHHH BUMIpiB Dj i-ro 3BiTy 1 MHOXHHA
NIOKA3HUKIB }-ro 3BITy M € MIIMHOKMHOIO MHOKHHHU MOKa3HUKIB M; 1-ro 3BITY, TOOTO SIKIIO
ICTHHHI HACTYTIHI TBEPKECHHS:

DjCDi (6)
ne DijcD ta DicD

MjCMi (7)
ne M;cM ta M;cM

Hapnani nmpu po3pobui crpykrypu CJI, HEoOXiqHO BH3HAUYUTHCHh 13 OCHOBHUMH HOTO
CKJIAJIOBUMU — TaOIUISIMH (PaKTIB Ta TAOIUIIMUA BUMIPIB.

I3 mepenikom TabnuIlb BUMIpiB BUSHAYUTUCH TOCUTH HECKIaaHO. L[iTkoM iMOBIHHO, 11O B
pI3HUX 3BiTax OyIyTh 3yCTpIYaTUCS OJHAKOBI BUMIipH, TOOTO MHOXHHHU Dy, Dy, ..., Dj, ... Dy
MOXYTh MDK c00010 mepeTuHaTHCh. ToMmy KUIbKiCTh TiOaMIb BHUMIpiB Oyne BiAmoBigaTu
KUIBKOCT1 €JIEMEHTIB MHOKHHH D, 1110 € 00’ €THaHHAM MHOKHH BUMIPiB BCIX 3BITIB.

Opnak texHosoriss OLAP BUKOpHUCTOBYE 1€ MOHSATTS 3aralbHOTO BUMIPY — BHMIpY, IO
BUKOPUCTOBYETHCSI OUTBINN, HDK OAHIEIO Tabimuiero ¢aktiB. 1[0 MHOXHMHY BHU3HA4Ye€MO, SIK
00’€THaHHS NOMIAPHUX MEPEPi3iB MHOKHMH BUMIPIB BCIX KOPUCTYBAIIbKHUX 3BiTiB, TOOTO:

n

Dshared: U(D, ﬂDi+1) (8)

i=1
Jie N — 3arajbHa KiJIbKICTh 3BITiB.
3BiZicM MHOXHHY BHUMIpiB, III0 HE € 3arallbHUMHU, BU3HAYAEMO K PI3HUIIO MHOXUH D Ta
Dshared-
Dsimple =D\ Dshared (9)
Otrxe, Tabnauii BUMIpIB BH3HAYa€MO Ha 0a3i €lIEMEHTIB MHOXHUHHM Dgimple, TaOmuii
3aHaNbHUX BUMIpIB — Ha 0a3i €J1eMEeHTIB MHOKHHH Dgpared.
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Jani mepexonuMo a0 BU3HAYCHHs TaOuUIL (aiTiB. Bu3HadeHHS IXHBOTO MEpeniKy Ta
cKiaxy € aemo ckiaagHimuM. KinpkicTe Tabmuip (hakTiB MOXe 3MIHIOBATUTH y MEXax BiJl
OJIHI€T 10 KUIBKOCTI €JIEMEHTIB MHOXXHHH TOKa3HHUKIB. TOOTO CXOBHWIIE NaHUX MOXKE OyTH
CIPOCKTOBAaHE TAaKUM UYMHOM, IO OyJe ckiazaTvcs i3 ojaHiel Tabmuui QakxtiB, abo Oyxe
BKJIFOYATH OKpPEMY TaOIHI0 (aKTIB JJIs KOKHOTO TTOKA3HUKIB, 0 aHATI3YETHCS. 3PO3YMIIIO,
10 ONTHUMAIBHUM HAWYacTillle BUSBISETHCS PO3OUTTS MHOXXHUHHU TMOKAa3HHWKIB HA JEKUIbKA
rpynm (KJacTepiB), Ta MPEACTABICHHS KOXHOI TPYINIU IOKAa3HUKIB y BHUIJIAI OKPEMOi
Tabnuii (akTis.

Kpim Toro, koxHa 3 Tabnuils (GakTiB MICTUTh 30BHIIIHI KJIIOYi, 110 € TMOCHJIAHHSIMH Ha
TabNIuIi BUMIpIB. Y HAlMOpPOCTIIIOMY BHMAAKY MOXIIMBO TOJIaTH MOCHIIAHHS Ha BCl €JIEMEHTH
MHOXHHH BUMIpiB D 10 koxHOT Tabnwmi QaxTiB. Alle KOKE€H HACTyIMHHMH BHMIp TaOHIll
dakTiB 30inbIIyE 00’eM OazaroBuMipHOi BJ] Ha moOpsAmOK, M0 HE MOXE HETaTHMBHO HE
BIUIMHYTH HAa MIBUJKOMII0 CHHXPOHI3alii JaHUX i3 ONMEpPaTUBHUMH JDKEpEIaMHu JaHUX Ta Ha
dbopMyBaHHS KOPUCTYBAIlbKUX 3BiTiB. ToMy mepenik BUMIpIB KOXKHOI Tabmuili (PakTiB Mae
OyTH YiTKO BU3HAYECHUM 1 B )KOJHOMY pa3i He Ha/IJTUITKOBHM.

ToMmy mpu po30OHTTI MHOXKHHHM TOKAa3HUKIB MDK TaOmuUsAMU (DAKTIB MPOMOHYETHCS
3aCTOCYBATH €JIEMEHTH KJIACTEPHOTO aHami3y i3 MOOYyJOBOIO OIIHKH KOXXHOTO 3 BapiaHTIB
pPO3OUTTS, BUXOASYM 13 3amoOiraHHs HaAmumKoBoro o0’emy OaratoBumipnux BJI. Jami
KOPOTKO HaBEJIEMO ONKCAHHS arjioMEepaTHBHOIO AJTOPUTMY KIACTepU3alii y KOHTEKCTI
3ajaui, 10 PO3IJIAJAETHCS.

Ha nmepmomy kxporii Bcst MHOXHHA | IpeicTaBiseThes IK MHOKHHA KIIACTEPiB:

C1:{i1}, sz{iz}, ceey Cm:{im} (10)

Ha nactynHoMy Kporii BUOMPAIOThCs J1Ba HAWOUIBIN OM3bKI OJJHA OHIN (HANIPHUKIIAM, Cp TA

Cy) 1 MOETHYIOThCS B OJMH 3arajibHUi kiactep. HoBa MHOXMHA, IO CKJIala€eThCs Bxke 3 m-1
KJactepis, Oyne:

Clz{il}, sz{iz}, RPN Cp:{ip, iq},...,Cm:{im} (1 1)

[ToBTOpIOIOUM TIpOIIEC, OJEPKYEMO TMOCHITOBHI MHOKHHH KIJIACTEPIB, IO CKIATAIOTHCS 3
(m-2), (m-3), (m-4) 1 T.1.

Hanpukinmi mponeaypu Buiine Kiactep, IO CKIATAEThCS 3 m-00’€KTIB 1 CIIBMNAgae 3
NIEPBICHOIO MHOKHHOIO.

Jlis BU3HAYeHH BIACTaHI MK KJIacTepaMH MOXHa BUOPaTH pi3Hi cocoOu. Y 3aJIexKHOCTI
BiJl IbOTO OJICPIKYIOTh aJITOPUTMH 3 PI3HUMH BJIACTUBOCTSIMHU.

IcHye kimbka MeTOJNIB MepepaxyBaHHS BIJACTaHEH 3 BHUKOPHUCTAHHAM CTapuX 3HA4YCHb
BIJICTAHEH TSI MOETHYBAHUX KIIACTEPIB, IO BiIPI3HAIOTHCS KoedimieHTaMu y popmyoti:

dre=apdpst aqdps +Bdpgty | dps-das | (12)
SIKIIo KiacTepu p Ta g TOEAHYIOThCA B KJIACTEp T' 1 MOTPIOHO po3paxyBaTu BiJCTaHb BiJ
HOBOTO KJlacTepa A0 KJIacTepa S, 3aCTOCYBAaHHSA TOTO UM IHIIOTO METONYy 3aJIeKUTh BiJ
croco0y BHM3HAYEHHS BIJCTaHI MDK KJIacTe€paMH, Ii METOIU PO3PI3HAIOThCA 3HAYCHHIMHU
KOE(DILIEHTIB Q, Og, B 17Y.
Enementramu MHOXMHU | y HamomMy BUIIAJIKy € KOPUCTYBAIbKi 3BiTH, TOOTO
I=R (13)

[Ipu BHU3HAYeHHI 3BITIB, sKi OyayTh 00’€IHAaHI B OAMH KIACTEp, MIpPOI0 OIM3BKOCTI
BUCTYIA€ KUTbKICTh CHUIBHUX BHMIpPIB 13 BaroBUMHU KOeQillieHTaMH KOXKHOTO 13 HHUX. T0oOTO
Mipa OJIM3BKOCTI IBOX 3BITiB MOKe OYTH po3paxoBaHa HACTYITHUM YHHOM:

Cij = Zkoefd >kl);c/ (14)
k=1

e
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B" = (Bu\Bs) [] (Bo\Bu) (15)
a koef, BU3HAUa€THCS KUIBKICTIO €JIEMEHTIB KOXKHOTO 13 BUMIPIB.

B pesynbrari oTpuMyeMO n-BapiaHTiB pO3OUTTS KOPUCTYBALILKUX 3BITIB Ha KJIACTEpH, 1€
N-KUTBKICTh €JIEMEHTIB MHOXWMHU R. [[si BU3HAYeHHsS HaAWKpamioro 3 BapiaHTiB OyIyeMo
OILIIHOYHY (DYHKIIi0, Ta 3HAXOAUMO ii MiHIMaTbHE 3HAUCHHS:

F= Zn:iKoefj *D, *count(M,) (16)

i=1 j=1
Jie N — KUIbKICTb KJacTepiB, count(M,;) — KUIbKICTh NOKAa3HUKIB 1-r0 KiacTepa, m —

KIJIBKICTh BUMIpIB i-T'0 KjacTepa.

Buknagenuit minxing mopo ontumizamii crpyktypu CJ[ mae cxoxi pe3yiabTaTd TMpH
3aCTOCYBaHHI JHUBI3UMHHX alrOpUTMIB Kiacrepusauii. Ha mepmioMy Kpoii Bci elIeMEHTH
BXOJTh 0 ogHoro Kiactepy C=I. [loTiM BUOMPAETHCS €IEMEHT, Y SIKOTO CepeIHE 3HAUCHHS
BIZICTaH1 BiJl IHIIMX €JIEMEHTIB y I[bOMY KjacTepi HaiOubine. CepeiHe 3HaYCHHSI MOXKe OyTH
00uHrCIeHO0, HAMPUKIIA, 32 JOTIOMOTOI0 (hOPMYITH

Bei=1.Tc; * 3> BXu1,0 1) 11,0 1 € C (17)

OO0panuii enemMeHT Binansierbes 3 kiactepa C; 1 popMye mepinid 4ieH APyroro Kiacrepa
Ca.

Ha xoXxHOMY HAacTymHOMY Kpoli eileMeHT y kiactepi Cj, I SKOTO PI3HUI MiX
CepeAHbOI0 BIJCTAHHIO /IO €JIEMEHTIB, 110 3HaXoaAThcsl B C,, 1 cepeaHbOIO BIJICTAHHIO JI0
€JIEMEHTIB, 10 3anumarThes B C; HaiiOinbma, nepenocutsest B C,. [lepeHocu eneMeHTIB 13
C, y C, mpoJ1oBKYIOTbCS IOTH, TIOKH BIATMOBIIHI PI3HUIII CEPEAHIX HE CTaHyTh HETaTUBHUMU,
TOOTO TIOKH ICHYIOTH €JIEMEHTH, PO3TallOBaHi 10 eleMeHTIB kimactepa C, Onmxde 4uMm 10
esieMeHTiB kiactepa C.

VY pe3ynbTari OIMH KJacTep MOAUISETHCSA Ha JBA JOYIPHIX, OJIUH 13 SKUX PO3IICTUTIOETHCS
Ha HACTyMHOMY piBHI iepapxii. KoxkeH HACTyNMHUI piBeHb 3aCTOCOBYE MPOLEAYPY MOALTY MO
OJTHOMY 3 KJIACTEpiB, OTPUMAHHX HA MOMEPETHHOMY PiBHI.

BHCHOBKHM Ta mepcneKTHBHM NOJAJNBIIMX JocailxkeHb. Po3poOka crpykrypu CJI Ta
OararoBumipnoi bJI Ha ©0asi anamily 3BITHOCTI A KiHIIEBUX 3aMOBHHUKIB iHQOpmarii
JO3BOJISIE 32 JOMIOMOTOI0 Teopii MHOKHH (popmalizyBaTu BUMOTH 110 iHGOpMaIiiHOT MOJEII.

[TomanpIre 3aCTOCYBHHS OTepalliil peISIiifHOT anreOpu T03BOJISIE CPOPMYITIOBATA OCHOBHI
BUMOTU A0 Ta0Onuipb (akTiB Ta BUMIPIB LUISIXOM BHKIIOYEHHS HAAJIUIIKOBHX 3BITIB Ta
BU3HAYCHHS MHOXHH BUMIpIB Ta MIOKA3HUKIB.

31HCHUBILIY KJIACTEPU3aLiIO 3BITIB 13 BUKOPUCTAHHIM MipH OJIM3BKOCTI KOPUCTYBAILbKUX
3BITiB, MA€EMO MOXIIMBICTh TOOYIyBaTH OIIHOYHY (YHKIIIO IS KOXKHOTO 3 BapiaHTIB Ta
BU3HAUUTU ONTUMaNbHY CTpykTypy CJI. Buknamenuil migxin 103BOJIE€ CIIPOCTHTH MPOLEC
npoekTyBaHHs cTpykrypu CJ[ Ta OararoBumipHoi bJ] Ta 3amo0irt¥ BUHHKHEHHIO
HA/JTUIIKOBUX BUMIpPiB y TaONULAX (aKTiB.

Crnig 3ayBakuTH, IO TPU MPOBEICHHI KIacTepu3alii po3risialiack JIHIIE Tpyma
lepapXiuHUX AITOPUTMIB, ajle B MEPCIEKTHUBI MependavaeThcsi MPOBEACHHS KiacTepu3alii 13
BUKOPUCTAHHSM aJITOPUTMY K-means Ta MOpPiBHSAHHS pE3yJIbTATIB 13 OTPUMAHUMU BUIIIE.
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