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KJIACTEPHUM METOJI ®OPMYBAHHS METAJIAHUX
BAT'ATOBUMIPHUX IHOOPMAIIMHAX CUCTEM
JJIA PO3B’AA3AHHSA 3AZJAY TEHEPAJIBHOI'O IIVIAHYBAHHA

Anomauin. Pospobneno cnocib6 ¢popmyeanns memadanux 0a2amoeumipHol iHgopmayiinoi cucmemu
wiisxom cnonywenns xiacugixayivinux cxem. Koowcna xnacugixayiiina cxema sensie€ cobow iepapxito
3HAYEHb GUMIPIB, WO HANENHCUMb 00 OKpeMOoi cmpyKmypHoi Komnonenmu 2enepanvhozo niany (I'T1). B
OCHOBI Memo9y JeNHCUMb GUAGNCHHSL 2DV 3HAUEHb UMIPIS, SIKI NO8'A3aHI 3 2DYNAMU 3HAYEHb THUUX GUMIDIS.
Tpynu 3nauenv piznux umipie 6UKOpUCmMo8yomuvcs 0Jist N0OY006U KIACMEPI8 NOEOHAHb 3HAYEHb GUMIDIS.
Cnonyuenns xnacmepa @Gopmyiomscs OeKapmosum O000YmMKOM 2epyn 3HaueHv eumipis. Memaoani
iHopMmayitiHol cucmemu nPedCmasieri y 6Ueisiol MHONCUHU OONYCIMUMUX NOEOHAHD 3HAYEHb BUMIDIS, SIKI
Gopmyromucs six nabip knacmepis. /s aupiwients ybo2o ckiaonozo 3aedanis I'Tl pozensioaemvca sk Hadip
CIPYKMYPHUX KOMNOHEHmi6. 3 n06H020 Habopy UMIPIOSAHb IHGOPMAYIUHOL cucmeMy BUOKPEMTIOIOMbCS
Habopu BUMIPIOBANb, WO CEMAHMUYHO nog'szani 3i cmpykmyprumu komnonenmamu [Tl Cemanmuuni
36'513KU, 8UAGILEHT 8 NPOYECT AHANIZY CIPYKMYPHOT KOMROHEHMU, 0aioMb 3M02Y N0OYOyeamu iEpapxito epyn
3HaYenb UMIPIG I npedcmagumu ix cykynuicme y euensnodi epagha — kracugixayitinoi cxemu, nog'sizanoi 3i
CMPYKMYPHOIO KOMNOHEeHmo10. B inghopmayiiinux cucmemax 3 6a2amoacnekmuum onucom npeomemuor
obnacmi Kyou OaHUX XapaKmepusyiomvCsi GeIUKOI0 PO3PIONCEHICMIO, WO YCKIAOHIOE (QOpMy6ans
memaoanux. Knacugixayitini cxemu onucylomv okpemi acheKmu Memdaoauux, no8s3ami 3 oKpemumu
cmpykmypuumu komnonenmamu I'Tl. Cnoayuenns kracugixayitinux cxem 0ae MOJNCIUBICIb OMPUMAmu
NOBHULI onuc Memaoanux. Bukopucmanns kiacu@ixayitinux cxem O0onomazae po3oumu 3a0ayy Onucy
CMPYKMYpU aHATIMUYHO20 NPOCmopy bazamosumipnol ingpopmayitinoi cucmemu na Oiivus npocmi 3a0aui
aHanizy 1o2o OKpemux cmpykmypHux komnonenm. CnonyueHHs Kiacu@ikayitihux cxem, wo HAnexlcams 0o
PI3HUX CIMPYKMYPHUX KOMNOHEHMI6, 0a€ MONCIUBICMb Chopmyeamu Memaoani iHgopmayitinoi cucmemu.
Y memaoanux yenmpanvhe micye nocioae MHOMCUHA OONYCMUMUX NOEOHAHb 3HAYEHb BUMIDIS.

Kniouoei cnoea: bazamoeumipna ingpopmayiiina cucmema; 2enepanshe niaHyeanHsa; 6azamosumipnuil

Ky0 0anux; po3pioxcenuil Kyo oanux; Kiacugikayiiina cxema

AKTYaJIbHICTh Ta aHAJII3 IPOOJIeMH

B indopmaniiiniii cucremi, B sKiii HOKa3HUKH, IO
xapakrepu3yots ['Tl, mpeactaBieni B 6araToBUMIipHiit
¢dbopMi, po3MiHHOCTSMH KyDa JaHMX € BHUMIPIOBaHHS.
Koxen BuMip BiAmOBimae IESIKOMY acHeKTy aHajizy
CIOCTEPE)KYBAHOIO sIBHIIA. Y pa3l fKIIO CHCTeMa
MICTUTh BEIMKHH OOCAT CEMaHTHYHO PI3HOPITHUX
JMaHUX, OaraTOMipHUA KyO0 HaHUX XapaKTepU3yEThCS
BHCOKOO PO3PIiHKEHICTIO 1 HEPIBHOMIPHICTIO 3aITOBHEHHS
[1]. Monens nanux iHpopMamiitHOI cucTeMu (OPMYETHCS
3TiAHO 3 TaKUM TPUHIWIIOM: KOXKHA 3HAUYIIa KOMipKa
OararoBuMipHOTO KybOa BiAmoBifae neskomy ¢axry. s
e(EeKTHBHOTO OMHCY CTPYKTYpH OaraTOBHMIpHOTO KyOa
MOXXHa BHUKOPUCTAaTH KiacTepHud meron. lleir meroxn
0a3yeTbcsl HA CEMAHTHYHOMY aHATi3l CIIOIYydyBaHOCTI
3HaYeHb PI3HUX BUMIPIB Y 3HaYYIMX KOMipKax Kyoa [2].
Bin pmomomarae ommcaté MeragaHi  iHpopMamiiHOL
CHCTEMH y BUIISAI MHOXHWHH JIOIYCTUMHX IIO€IHAHb

3Ha4YeHb BUMIpiB. J[OMyCTHMI MOETHAHHS CTaBISATHCS Y
BIJIMOBITHICTh 3HAYYIIMM KOMipKaM 0araTOBHMipHOTO
KyOa.

IMocTanoBka 3agaui

Y pa3i skmo OGaratoBuMipHa iHdopmaliiina
CHCTEMa CTBOPIOETBCS  [UIA  OMHCY CEMaHTHYHO
pi3HOpimHMX (akTiB, 1 CIPyKTypa aHAJIITHIHOTO

MPOCTOPY MICTUTh BENHKY KUIBKICTh BUMIpPIOBaHB,
OaraToBUMipHHUI Ky0 JaHUX XapaKTePU3YETHCS 3HATHOIO
pO3pimKeHicTIO, sika Mae OyTH BimoOpa)keHa B MOJEIi
maaux [3 — 9]. ¥V miif cuTyamii mpu ommci MHOXHHHI
JOITYCTHMHUX TIO€THAHb BUHHUKAE CKJIaJHA 3a/1a4a aHaJi3y
CTIIOTYYyBaHOCTI 3HAY€Hb BCIX BHUMIpIOBaHb Ky0a B
cykynHocTi. L 3amaua Moxke OyTH CIIpOIIEHA, SIKIIO
nporec I'TI nomyckae momin Ha Hadip CTPYKTYpHHX
KOMITOHEHT, KO’KHA 3 SIKNX Ma€ CBOI aCleKTH aHai3y.
OOk ceMaHTHKH MAa€ Ba)KJIMBE 3HAYEHHS PH OOy 10BI
mozemi manux [10]. Ilomim Ha HaOip CTPYKTYpHHX
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KOMITOHEHT [IOTIOMOXXE€ BHOKPEMHTH B aHAJIITHYHOMY
mpocTopi  Habopu acorifioBani  3i
CTPYKTYpHUMH  KOMIIOHEHTaMH, 1  pO3IIISIaTH
CHOJY4yBaHICTh 3HA4YE€Hb BUMIpIB B KOXXKHOMY HaOopi
BHMIpIOBaHb OKPEMO.

BHMIipIOBaHb,

Mera crarri

Meroto AOCHi/KEHHS € pO3pOOJIEHHS METOAY
noOyJI0BM MHOXXHHH JIOIMYCTHMHUX TIO€JIHAHb 3HAYCHb
BUMIpiB OaraToBUMipHOro Ky0a, IO CKJIAJa€Tbes 3
TaKUX eTaliB:

1) nexommoswuitist  00’ekTa, oIucye
iH(popMaliifHa cucremMa, Ha CTPYKTYPHI CKIJIaJI0Bi;

2) aHai3 CIONYYyBaHOCTI 3HAYEHb BUMIpiB, IO
XapaKTepU3yIOTh Ll CTPYKTYPHI CKJIaJI0BI;

3) mobymoBa knacu(iKaIiHHUX CXeM, IO MIiCTATh
OIKC OMYCTUMHUX MOEIHAHb 3HAYEHb BHMIpiB OKPEMO
JUIs1 KOXKHOI CTPYKTYPHOI CKJIaJI0BOI;

4) 3'eqHaHHS ~ CIIONYyYEHB,
K1acuikalifHuX —CcXeM,

SIKUH

B3ATHUX 3 PI3HHX

B MHO)KI/IHi AOIMYCTUMHUX
NOEHaHb 3Ha4YeHb BHUMIpIB OaraToBHMipHOrO KyOa B
CYKYITHOCTI.

Yy HpOI_leCi BHUKOHAaHHS OITMCAaHOI'O BUIIE aJITOPUTMY
XapaKTepPUCTUKH 00’€KTa i 3BSIBKM MK HHUMH Tpeda
po3risiiaT 3 no3ulii kinacudikarii, sika Bizodpaxaia 6
CEeMaHTHKY 00’ekTa. SIK XapaKTepHUCTHKH BHCTYNAIOTh
BUMIpPIOBaHHS Ky0Oa JIAHUX. Knacudixkariro
XapaKTEePUCTUK MOXKHA BHKOHATH 3 BHKOPHUCTaHHIM
iepapxiuHOro NpuHIMIY. B IboMy BUNAAKy BHUSABICHHS
BJIACTMBOCTI MOXYTh OyTH mpeacTaBlieHi y ¢opmi
3B'SI3HOTO AIMKIIIYHOrO rpada. XapakTepucTuku 00’ €xTa
MOAUISIFOTHCS 32 03HAKOIO 3HAYYIIOCTI 1 PO3MOALISIIOTHCS
3a pi3HUMH piBHAMH iepapxii rpada. [Ticis popmyBanHs
iepapxii  XapakTEpUCTHK MOXHA MEPEXOAUTH 10
nodynoBu rpada, BHKOPHCTOBYIOUH TPU LBOMY
MONApHUIN aHaJi3 CIIOIYYyBaHOCTI 3HaYeHb BUMIpIB, IO
BIJIMIOBIIAIOTh XapaKTEPUCTUKAM, pPO3TANIOBAHUMH B
iepapxii oflHa IIiJ] OTHOIO.

Buxkjaa ocHOBHOro marepiaJry

Omnuc po3pixxeHoro Kyda JaHux
3 BUKOPHCTAHHSIM MOEIHAHb 3HAYeHb BUMIpiB

KoxHOMY acmekty aHamizy 00’€KTa, Ui OIMUCY
SIKOTO  PO3pOOIsETbCs OaraToBUMipHa iH(OpMaIiitHa
cHCTeMa, BiIIOBiae OMMH 3 BUMIpIiB 0araTOBUMipHOTO
ky0a H. [loBHuit HaOip BIMipIOBaHb YTBOPIOE MHOKUHY

D(H) ={D%,D%..,D},..,D"},

ne D' — i-u Bumip, n = dim(H) — posmipHicTs
OaraToBUMipHOrO Ky0a.

BumiproBaHHS ~ 3a1a€ThCsl  MHOXKMHOIO — 3HAa4yeHb
BHMIiPIOBaHHS:

Dt = {didé,..,d;{i},
ne k' — 4mcno 3HaYeHb i-TO BUMIpPIOBAaHHS. 3HAUEHHS
BUMipIoBaHHs D' BHOMPAIOTHCA 3 MHOKHHH MO3HILiH

BIIIOBiga€
SIKUH

Ki1acudikaropa, AKui

CIIOCTEPCIKYBAHOI'O

TOMY acIleKTy
SIBUIIIA, MOB'sI3aHUA 3
BUMiproBaHHAM DY,

BararoBumipHuii Ky0 HaHUX € CTPYKTYPOBaHUM
HabopoM komipok. KoxxHiit komipii ¢ 6araToBUMipHOTo
KyOa Moxe OyTH 3iCTaBJCHE CIIOJNyYCHHS 3HA4YCHb
BUMIpIB:

c= (dilldizz,..,d’fn),
MO OJHOMY 3HAYEHHIO ISl KOXKHOro 3 BHMIpiB [11].
V¥ pa3zi po3pimkeHoro kyda He BCi MOKITUBI CITOJTyICHHS
3Ha4eHb BHMIpPIiB BIJIOBIIAIOTh 3HAYYIIMM KOMipKam
Ky0a, TOOTO ONHCYIOTh iICHYIOYI (DAaKTH.

Skmo OaraToBUMIpHHH KyO MICTUTh CEMaHTHYHO
PI3HOPIAHI NTaHi, MOXJIMBA CUTYAIlisl, KOJH 3HAYCHHS
JIeIKNX BUMIpIOBaHb HE MOXYTh OyTH 3ajaHi B
TIO€THAHHI 3 HAsIBHUM Ha0OpOM 3HAuY€Hb 1HIIMX BUMIpIB.
VYV Takiil cuTyamii mpu OMHUCI 3HAYYIIOrO MHapamerpa
OaraToBUMIpHOro Ky0a 3HAYCHHS NEIKUX BUMIPIOBAHb
He MOXYTb OyTH BH3HaueHi. J[7s BU3HAYEHHS 3HAYEHb
X CEMaHTHYHO HEBM3HAYEHHX BUMIPIOBaHb JOLIIBHO
«He

BUKOpUCTOBYEThCs» [11]. CTpykTypy GaraToBHUMipHOI'O

3aCTOCOBYBATH crierjiaibHe 3HAYCHHS
Ky0a IaHUX 1HPOPMALIHHOI CHCTEMH B IIbOMY BHIAIKY
MOXHa OIMCaTH SAK MHOXXHWHY JOITYCTHUMUX IO€IHAHbL
3Ha4eHb BUMIPIOBaHb. Y CIIONYYEHHSX Ii€i MHOXHHH
MOXXYTh  BHKOPHCTOBYBATHCS 3HAuUeHHsS, B3ATI 3
KiIacudikaTtopiB, BIJIOBIIHUX BHUMIPIOBaHb, a TaKOX
crierjiasibHe 3HaueHHsi «He BukopucroByerbesy. s

TMO3HAYCHHA MHOXHWHHU JOIMYCTUMHUX CIOJIYUYC€Hb 3HAYCHDb

BUMIpiB  OyZneMo  BHKOPHUCTOBYBaTH  aOpeBiaTypy
«MIC3».

IIpouec ITlI xapakrepu3yeTbCs 3HAYEHHIMHU
MOKa3HKUKIB, 3aJaHAMH B 3HAYyIIMX  KOMipKax

OararoBuMmipHoro ky6a. IloBHuii Hablp MOKa3HUKIB
YTBOPIOE MHOKHHY
V(H) = {vy,v5,..,7j,.., 1},

e v; — j-1i IOKA3HUK; P — YKCIIO MMOKA3HKKIB B TIEPKyOi.

3HaYYIIOI KOMIPKOIO MOXYTh OyTH 3a/aHi HE BCi
nokasuuku 3 V(H). Taka cuTyalliss BAHUKA€E Y BUMAKY
CEMaHTHYHOI  HEBIAIIOBITHOCTI
BAMIPIOBAaHb, SKi 3aJAlOTBCSI KOMIPKOIO, 1 JESKUMH
MIOKa3HUKAMHU.

Hus omucy MIAC3  ams  KoXHOL
KOMIpKH € TOTpiOHO  3amaTtu

MDK  3HAYEHHSIMU

3HAYyILO1
CBOIO  MHOXHHY
V(c) ={vy,v,,.., VUp,}, MO CKJIAAETHCS 3 TIGBHUX B I1ii
KoMipHi nokasHukiB, 1 < p, < p. /Ly onucy B KOMipKy
C TIOKa3HHUKIB, 110 HE BXOMATH B MHOKHHY V (), Gymemo
3aCTOCOBYBATH crieriagbHe «He
BUKOPUCTOBYETHCS». [IOBUHHO BUKOHYBATHCS IPABUIIO:
MHOXWHA TOKa3HWKiB V (C), 3amaHMX B 3HAUYIIiH
KOMIpIIi ¢, He MOXKe OYTH MOp 0’KHK0F0. OIMIC TTOKA3HUKIB
B 3HAUyIMX KOMipKax OaraTOBHMIpHOTO KyOa, sKi
BiJINIOBITAIOTH CIIONYYCHHAM 3HA4YE€Hb BHMIpiB, IO HE
BxoasTh B MJIC3, He Mae ceHcy.

3HAYCHHA
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BuxopucranHs KIacTepHOro MeTo1y ONMHCY
CTPYKTYPH 0araTOBUMIpHOro Ky0a JaHmux

Crpykrypa MJIC3 omnucye cemanTuky nporecy I'T1,
iHpOpMAIlis PO SKUH MICTHThCS B OaraTOBUMipHOMY
KyOi mannx. BusButu ctpykTypy 6araToBUMipHOro Kyoa
JAHUX MOXKE JIOMMOMOTTH KiIacH(IKAMIHHUH TiAXi
[12 — 15]. dnst BcTaHOBIGHHS 3B'SI3KIB MK elTeMEHTaMHU
pI3HUX pO3MIpHOCTEH MOXYTh OYTH BHKOpHCTaHi
HEMapaMeTPUYHI METOJY CTATUCTHYHOrO aHami3zy [16].
Crucnuii omc MJIC3, 110 BpaxoBye CEMaHTUKY, MOXKeE
OyTH OTpHUMaHO 32 JIOIIOMOr'OI0 KIJIACTEPHOTO METONY,
SIKMH 3aCHOBaHO HAa aHaNi3i TONapHUX 3B'S3KIB MK
3Ha4YeHHsAMHU BuMmiptoBanb [17]. Kiacrepuuii meron
JorioMarae BUSIBUTH TPYNU 3Ha4eHb BHMIpiB. ['pyna
G]-i = {d}, é,..,dfnj} 3Ha4YeHb (-0  BHUMipIOBAHHS
BKJIIO4ae m; 3Hauenb (1 <m; <k;), ne j — Homep
IPYNH, IO MICTUTh 3HAYCHHS BUMIPIOBAHHS, SKi
«OMHAKOBOY» TOEeMHYIOTEC B MJIC3 31 3HaYCHHSAMH 3
JeSKUX TPYI 1HIINX BUMIpIB.

3a 10moMOroro ceMaHTHYHOro aHaizy npouecy ['TI
MOKHA BHSIBUTH IIOB'sI3aHI TPy 3HAu€Hb B PI3HUX
Bumipax. Kiacrep cnomydenr K — 1Lie MHOXHHA
IO€AHAHb 3HAYEHb BUMIpIB, IKi MOXKYTh OyTH OTpHMaHi
3a JIOIIOMOTOI0 orlepallii JeKapToBOro J00yTKY, B IKOMY
olepaH/iaMH € TpYyNU 3Ha4eHb BHUMIPIB a0o creliajibHe
3HaueHHd «He BHKOPHUCTOBYETHCS», IO OZHOMY
olepaHAy I  KOXHOMO 3  BHMIDIOBaHb, IO
BHUKOPHCTOBYIOThCS B Kiactepi: Gy, G,y »Gy. Kiacrepu
MOETHAHb MOXKYTh OyTH BHKOpHCTaHi nipu oruci MJIC3.

B mpoueci I'Tl MoxHAa BHOKPEMHUTH CMHCIOBI
KOMITOHEHTH, SIKI BIJIPI3HSIOTBCS OIHA Bia oxHOI. B
LBOMY BHUMAJKy MOXHa CQOpPMYBaTH IiJMHOXHHH
[O€IHAHb, KOJKHE 3 SIKMX BIJIIOBIJAac CBOIH CMUCIOBIii
KOMITOHEeHTi. [li]MHOKMHA CIIONy4YeHb € 00'€IHaHHIM
KJIacTepiB crioiaydeHb. BoHo Moxe OyTH 1oOYI0BaHO SIK
pe3yNibTaT aHajizy CIONYYyBaHOCTI XapaKTePHUCTHK
CIOCTEPEKYBAHOTO SIBHIIA, BIAMOBIAHUX MAESIKIH HOro
CMHCIIOBI KOMIOHEHTI. TeXHIYHO XapaKTepUCTHKH
BiIOOpa)KAIOThCSl B KIAcTepax Yy BHIVISAL 3HAYCHD
BHUMIipiB 0araToBUMipHOTO Ky0a.

Knacrepuuii Meron nae 3MOry OTpUMATH OIMC
MIAC3 gns  OGaratoBumipHoro kyba H mosaxom
BUKOHAHHS TaKUX KPOKIB.

1. ¥V crpykrypi I'Tl marote Oyrn BHOKpemuieHi N
CEMaHTHYHUX KOMITOHEHT. [[uM KOMIIOHEHTaM MOBUHHI
OYTH CITIBCTaBIICHI i IMHOXHHH TIO€THAHb:

Qp,k=1,..,N.
Mae Oyt moOymoBaHO BHpa3 I MHOXUHH
ponyctumux —noegHans  MJIC3  (H), B sgkoMmy

MiAMHOKUHE Q) 3B's3aHI 3a JIOMOMOI'OI0 TEOPETHKO-
MHOXKMHHUX  omlepauii  o0'eHaHHS, TepeTHHy i
JIOTIOBHCHHSI.

2. Y KOXHI MiIMHOXHHI
BHUOKPEMJIEHI [IIapH BUMipIOBAHb!

Ll = {Djl,DfZ, ..,Djl}
ne i =1,..,m, — HOoMep mIapy B MiJMHOXHWHI, M, —
KIJIBKICTh IHAPIB; j; — HOMEp BHMIpIOBaHHS B MIapi;
j=1,..,1; | - KinpKiCTh BUMIpIOBaHb B i-My IHapi.

[lap BumMmiptoBaHb — 1€ Habip BUMIpIOBaHb,
CIIONydyBaHICTh 3HAY€Hb SKWUX 3A€OIIBIIOrO He
3aJ€KUTh Bl TOrO, sIKi 3HAYEHHS B TOEJIHAHHIX
NpUAMAaIOTh BUMIPIOBAHHS, 110 HE BXOATH B miap. SIKIo
BIJIOMI TiJ]MHOXHHH CIOJY4eHb 3HAYEHb BUMIpPIB JUIS
KOXXHOTO 3 IIapiB BHUMIpPIOBaHb, TO IMiJAMHOXXHHA
noeqHanb (@, Moxke OyTH OTpUMaHa 3a JOINOMOIOI0
JIEKapTOBOTO JJOOYTKY:

Q = MAC3(LY) x MAC3(L?) X..x MAC3(L™).
ne MJIC3(L) — MHOXMHA JOMYCTMMMX CIOTyYeHb
3HAYCHb BUMIiPIOBAHb i-T0O IIapy.

3. Jlns xoxHOro 3 mapis L' migmuoxumm QK
MiIMHOXMHA JomycTHMHEX mnoeaHanb MJC3(LY) wmae
OyTH TmpeAcTaBlieHa y BHUINIAAI HAaOOpy KIacTepiB
crioiiy4eHs B mapi. Koxken kiacrep B mapi BU3HAYAETHCS
HabOpOM rpyn 3Ha4eHb BUMIpIiB ij:

K ={G]*G/%,..,G/"},
Je k — HoMep BHMIpPIOBaHHS B 1Iapi; j — HOMep TPYIy,
j=1.,L

CrionydeHHs KjacTepa MOXYTh OYyTH OTpHMaHi
JICKapTOBUM JIOOYTKOM TpYIl 3Ha4eHb BUMIpIB (200
CrIeliajbHOro 3HaueHHs «He BUKOPHCTOBYETHCS» 3aMiCTh
TpyIH), TIO OJIHIN TPYIIi JJIsl KOXKHOTO 3 BUMIPIB LIapy:

MAC3(K) = GJ*,6J* x..x G
Ha puc. 1 mpencraBmeHa npiarpama, sSka OIHCYE

Q, MarTh OyTH

B32€MO3B'SI30K CTPYKTYpHUX enemenTiB M/IC3.

-

MJC
Crionmy4eHHS
[TigMHOXMHA
A
Illap Kuacrep

-

JIETEHIA
Po3mipHicTh
z CyTHicTh
CkamaeTses 3
I'pyna
basyerbcs Ha
_________________________ _’

Pucynox 1 — [iazpama cmpykmypu MHO*CUNU OORYCIMUMUX NOEOHAHb 3HAYEHb BUMIDIG
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MoxHa pPO3IJSIHYTH JBa THIIOBUX  BHIIQJKU
po3outts mporiecy I'Tl Ha CMHCITIOBI KOMITOHEHTH Ta
nmoganast MJIC3 (H) 3 BHUKOpHCTaHHSM JEKUIBKOX
miaMHOKUH. [lepmmit — konmm mpu aHamizi  pi3HHX
CMHCIIOBHX KOMITOHEHT BHHHKAIOTh Pi3HI JIEKOMIIO3HIIi|
BHMIpIOBaHb Ha MAPH, JPYTHi — KOJIU € IPOCTHH crocio
moOyJOoBA MIMHOXKHMHHM, 10 ommcye MJIC3 3
Ha/UTAIIKOM, 1 €(EKTUBHUI CIOCIO OMHUCY CIIOIyYeHb,
SIKI MalOTh OyTH BHKJIIOYEHI 3 i€l MiAMHOXXWHHM, II00
ckopotutH Horo 1o MJIC3.

VY mnepmomy Bumanxy aexomnosumii [Tl na [
CMHCIIOBHX  KOMIIOHEHT  BiJmoBimae  00'eqHaHHA
i IMHOXKUH criofydeHb 3HadeHb ([1C3) Bumipis:

MC3 (H) =Q, U Q, U..UQ,.

BHacmifok CeMaHTUYHUX  BIIMIHHOCTEH  IUX
CMHCIIOBHX KOMIIOHEHT, MHOXHHU BUMIpIB y pi3HHX
i IMHOXXUH MOXYTh OyTH MO-pi3HOMY po30UTI Ha IIapu:

D(H)=LtuL?u.uL™",

ae i = 1..1 — HoMep pO3OUTTS; M; — YKCIIO MIAPiB B i-My
Koxna ¢dbopmyeTbes
BIJIMIOBIZIHO 31 CBOIM PO30UTTSAM MHOKMHH BHMIpIB Ha
I1apu.

PO30OUTTI. niIMHOXUHA Q)

Yy JApyroMy BUIIAAKy MHOXHWHA JOIYCTUMHUX
MOEHAHb  TPEJCTABISETHCS Yy  BHUIVIAL  PI3HHUII
I AMHOXHH:

MAC3(H) = R\Q,
e R — MHOXHMHA CIIOJNy4eHb, ONMKCAHA 3 HAUTHIIKOM

(mimMHOXWHA, SIKA CKOPOYYETHCS); @ — MHOXHHA
BUKJIIOYHHX [IO€AHAHB.
[linMHOXMHA, $IKa CKOPOYYETHCS, MOXe OyTH

copMoBaHa 3 BHKOPHCTAHHSIM TAaKoro mpaBmia: B Hel
BKIIOYAIOTECS  IOEMHAHHS, OTPUMaHiI AEKAPTOBHM
JOOYTKOM BCIX 3Ha4€Hb BUMIpIB, IOMOBHEHI HAOOpOM

CIIONTy4EHb, 110 MICTATB 3HaYCHHS «He
BUKOPHCTOBYETBCS» ISl JEIKMX BUMIPIOBaHb, 3
BUKIJIIOUYCHHAM THX MO€IHAHb, SIKIi MOXYTh OyTH
OTpHMaHI 3aMiHOIO cHemiagbHOro 3HadeHHsT «He

BUKOPHCTOBYETHCS» HA IOIMYCTUME 3HA4YeHHs. Takuii
I IX 170 MOKe OYTH BUKOPUCTAHUH Y pasi, SIKIIO MHOKHHA
MJIC3 (H) mae cknafHy CTPYKTYPY 1 BiIOMUIA TPOCTHIA
aNropuT™ (HOPMYBAHHS i IMHOKUHHA Q.

Onuc cnocTepe;KyBaHOT0 IBUILA
Ha0opoM kiIacupikaniiHux cxem

IIpouec ommcy BnactuBoctet ITI B pamkax
0araTOBUMIpHOI MOJENi AaHWX 3 TO3HIINA CEMaHTHKH
mojsira€ 'y  BUABJICHHI  KiIacH(iKamiHHUX  O3HAK
(BuMiproBaHE OaraTOBUMipHOTO Ky0a) i BCTaHOBIICHHI
3B's3KiB Mk HUMH. [Ipn mpomy I'TI HE po3rasmaeThes STk
0araTOKOMITOHEHTHHH 00'€KT, a Kilacu]ikaliifHi O3HAKH,
IO PaHXYIOThCS, HE pPO3PI3HAIOTH HA TOJIOBHI 1
napyropsiaHi. BcraHoBneHHs 3BSBKIB MK BHMipamu
MIPOBOJUTHCSA MIISXOM IONIYKY BiJHMOBITHOCTI MIX iX
3HAYEHHAMH. Y pa3i BEIMKOro YHCJIA BUMIPIOBAHb IIE

CKJIQJIHE 3aBJaHHS, HEJOJIKA TaKOro IiIXOTy MOXYTh
Oyrn  ycyHeHI BBENEHHSM B  MOJENb  JIaHWX
iHpOpMaIliifHOI CHUCTEMHU JIOMATKOBHX OO'€KTiB —
knacudikaniiaux cxem xapakrepuctuk (KCX) I'TI.

Buznaunmo st KCX taki BUMoOru:

1. Tpu 3zamaBanni KCX wmae BpaxoByBatucs
kommoneHtHa ctpyktypa ['TI. Skmo I'Tl cemanTuuHO
MoOXe OyTH PO3/AIJICHO HAa OKpEMi CTPYKTYpHI CKJIaJIOBI,
JUIL KOKHOI 3 SIKMX MOKe OyTH oOpaHo CBiii Habip
aCIIeKTIB aHaji3y, M KOXKHOI TaKoi CKIJIQJO0BOI Mae
sicraBmsitucst  KCX.  Ilpouenypa mobymosu KCX

NMOBMHHA Oa3yBaTHCSl Ha BHUSBIICHHI Ta aHami3i
BIJIIOBITHUX 00paHuM acmeKkTaM aHaIzy
XapaKTepPUCTUK. XapaKTepUCTHKAaMH MaloTh  OyTH

3iCTaBJICHI BUMIPIOBaHH: 0araTOBHMipHOTo Kyo0a.

2. KCX TTI wmarte Oyt moOymoBaHi 3a
iepapxiuauM npuHIpIoM. Cepen XapaKTEPUCTHK, IO
Hanexatb 10 KCX, Mae OyTH BCTaHOBIICHO paH)KyBaHHS,
1110 BUOKPEMITIOE BUMIPIOBaHHS, SIKi O1JIBIIOIO 1 MEHIIIO0
MipOIO BHCIIOBIIOIOTh CEHC CTPYKTYpPHOI ckitanoBoi ['T1,
ska ropiBasiHa KCX. Mae Oyt 00paHo rojoBHU BUMIp,
BioOpakae
BignoBimHoi KCX crpykTypHOi ckimanoBoi. 3 iHIIMX
BUMIpiB, BKIOYeHUX B KCX, siki 3 CEeMaHTHYHOI TOUKH

30py
BHCJIOBJIFOKOTH

0 HaWOIIBLIOI  MIpoo CEMaHTHUKY

HiANOPSIKOBaHI BUMIpY 1
OKpeMi CTPYKTYpHOL
cxinanooi ['Tl, moBuHHa Oyru chopmoBaHa iepapxis
xXapakTepucTuk. Mae OyTu peanizoBaHO TAKHH NPUHIIUIL:
3HAQUCHHs TOJOBHOIO  BHUMIDIOBAHHS  BHPaKalOTh
HaiOlmpIl  3Hauymli BiactuBocti [Tl;  3HaveHHs
BUMIpIOBaHb, 10 JISKaTh HWXKYE 3a I€papXi€io 1o
BIJJHOLICHHIO JI0O TOJIOBHOTO, ONUCYIOTh IiJJIerIi
BIIACTUBOCTI, YTOYHIOIOYi CEHC 3HA4YeHb TOJIOBHOTO
BUMIPIOBaHHSI.

3. Ipu noOynoBi iepapxiii xapakrepuctuk [TI
KCX mnoBuHHa OyTHM MOXIIMBICTh ONUCY 3HAYEHb
TOJIOBHOTO BUMIPIOBaHHS  OKpeMo a0o 3a Trpymnamu
3Ha4eHb, OCKUIbKM Pi3HI 3HAYEHHS MOXYTh OyTH
TIOB'SI3aHi 3 PI3HUMHU aCIIEKTAMH CEMAaHTHKH CTPYKTYPHOI
cximanoBoi I'TI. [l 3HA4eHs TOMIOBHOTO BUMIipIOBAaHHS,
10 MalOTh TaKe CEMaHTUYHE PO3XOKEHHs, ITOBHHHI
OyTH moOyq0BaHi pi3HIi i€papXii XapaKTEPHUCTHK.

4. B iepapxii xapakTepuctuk, sika € B KCX, mae
OyTu HasiBHA iH(OpMAITis PO Te, KK Habip TOKa3HUKIB
KimpkicHO omucye [Tl B pa3i BHOOpY KOHKPETHHX
3HaYeHb BUMIpiB, HASBHUX B i€papXii.

B npomeci po3pobienns iHQopMatiitHoi cructeMu
kinacuikamiiHi CXeMH MOXYTh B3SITH Ha cebe poIb
Jokepena kimacudikamiitaoi iHpopmanii mpo I'TI. Tlpu
mpoMy cemMaHTHaHO KCX moB'si3aHa 31 CTPYKTYpHOIO
cximanosoto ['TI i moxe Oyt mKepenom iHpopMmartiii mpo
XapaKTEPUCTUKU CTPYKTYpPHOI CKJIaJ0BOI,
TpescTaBNeHoi B iepapxiuHid Qopmi. TexHomoriuHo
KCX mnoB'sizana 3 BuMipamMu OaraTOBHMIpHOrO Ky0Oa
JTAHWX, a OTXKe, MOXKe OyTH IIabIoHOM TpH MOOYHOBi
MeTaJaHuX 0araToBUMipHOI iHpOpMaIiHHOI CHCTEMH.

TOJIOBHOM y
BJIACTHBOCTI
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IMopanns xkiacudpikaniinoi cxemu
Y BHIVISAZi iepeBa NMOEAHAHb

Knacugikamiiina cxema xapaxrepuctuxk [TI —
00'exT GaraToBUMipHOi iH()OPMALIIITHOI CHCTEMH, OITUCYE
CTpYKTypHY cKinanoBy I'TI i MicTUTB Taki aHi:

— Habip BHMIpIOBaHb, BKJIFOYEHUX B
KiacudikamiiHy cxemy;

— Ha0ip 3HaYeHb NWX BHMIpIB, BKIIOYEHHX B
KiacudikamiiHy cxemy;

— TOJOBHHMH BHMip, BuOpaHuid B  HaOOpi
BumiptoBanb KCX;
— Habip MTOKa3HUKIB, BKJTFOUEHUX B

KiacudikamiiHy cxemy;

— JepeBO moeaHaHb 3HaueHb BUMIipiB KCX, 1o
3aJ1a€ i€papXxito XapaKTePHUCTHK, BKIoueHnx B KCX.

lepapxiunmii TIPUHIMIT noOynoBu KCX
peani3yeThcs B CTPYKTYpi JepeBa MOEJHAHb 3HAYCHD
BumipiB KCX. J[lepeBo mnoegnanp KCX moxe Oyrm
no0yZ0BaHO SIK pPE3yabTaT CEMaHTHYHOTO aHali3y
CTPYKTYPHOI CKJIQZ0BOI CIIOCTEPEXKYBAHOI'O SIBMILA.
,ZlepeBo MOXHa BU3HAYUTU HIJIAXOM ONUCY IMpoHeaypu
fioro nmooyznosu. [ToOynoBa nepeBa Mae 3/iiiCHIOBaTUCS
PyXOM BiJIl KOpeHs JepeBa, B SKOMY 3aJaHi TIpynu
3Ha4YeHb KIIOUYOBOTO BUMIPIOBAHHS, BHU3 32 PIBHAMH
iepapxii 3 J0AaBaHHSAM B JIEPEBO HAa KOXKHOMY KpOL
rpyny 3Ha4yeHb BHMIpIB, II0 PO3KPHBAE CEHC 3HAYCHD
BUMIPIOBaHHS MOIEPETHHOr0 piBHs iepapxii. [Ipu upomy
Ha HACTYIHUH piBeHb Mae OyTH [0AaHa rpymna, LIO
HAJIOKUTh JI0 BHUMIPIOBAHHS, HaWOUIBIIOW MIipOO
TIOB'S13aHOT'O 3i 3HaYCHHSIMU BUMIipIOBaHHSI
MoNepeHbOro piBHs. SIK HACHIJIOK: B PI3HUX TilKax
JepeBa Ha NULIXax BiI KOPEHS OO JIUCTI MOXYTb
BUHHKATH Pi3HI MOCIiI0BHOCTI BUMiproBaHb KCX.

Ipu o6xoxi nepesa KCX Bij 3HaYEHb TOJIOBHOTO
BUMIDIOBAaHHS BHU3 3a DIBHAMH iepapXxii, 3Ha4eHHs
BUMIpPIOBaHb, PO3TAIlOBaHI Ha LUX PIBHAX, Yy Mipy
00X0/1y BHCJIOBJIIOIOTh BCE MEHII 3HAYYIII BIACTUBOCTI
ITl. Tum camum B pepeBi KCX ycraHOBIIOETBCS
pamxyBaHHs xapakrepuctuk ['T1.

B pesynbrari BHKOHAHHA OIMCAHOTO  BHIIE
anroputMy BimOyBaeThCs MOOyIOBa JepeBa IOE€JHAHB
3HaueHb BuMipiB KCX, mo Bonofie CTpyKTyporo, st
KO BUKOHYIOTBCS TaKi IpaBuJIa:

1. Kopenem nepea € By3o1 «KimrouoBuid BUMip».

2. JlepeBo siBiisie COOOIO i€papXiuyHy CTPYKTYDY,
B SKifi piBHI 3aHafOTHCS YEPryBaHHSAM BY3IIB THITY

«'pyna 3HaueHb BHMIpPIOBAaHHS» 1 BY3JIIB THILY
«BumiproBanus». [Ipyn mpoMy rpynu 3HaYeHb BHMIpiB
MaloTh OyTH 3alaHi y BUMipax, BiINOBIAHUX BY3IiB,
po3TalIoBaHWX B JEpeBi Ha OJWH piBeHb BHUINE 32
iepapxieto.

3. Jluctsam nepeBa € By3iu Tuny «l'pyna 3HaueHb
BUMIpIOBaHHS.

4. Bysny tuny «['pyna 3HaueHb BHMIpPIOBAHHS
(kpiM By37a, MO € JIUCTOM JepeBa) Mae€ BiIMOBiIaTH
OJIMH BY30J THITy «BHMipioBaHHs» Ha PO3TAIIOBAHOMY
HIDKYEC piBHI  iepapxii gepeBa. Bysny  tumy
«BumiproBaHHS» MOXe BiINOBiZaTH OAWH BY301 abo
KiJIbKa BY3JiB THITYy «I'pyna 3Ha4eHb BUMIpPIOBaHHS» Ha
po3TanoBaHOMY HWJK4YE PiBHI iepapxii nepesa.

5. Ha muisxy Biz KOpeHsl 10 JIMCTa KOXKEH BHMIp
MOX€ 3yCTpidaTHCcs He OLIbIIe OHOTO pa3y.

KoxeH muisx Bif KOpeHs jAepeBa CHONYy4YeHb JI0
JUCTa MICTUTh TEBHUH HaOip Trpyn 3HA4YeHb pPI3HHUX
BuMipiB. Ile o3Havae, 1m0 NUBIX 3agae  KiacTep
crioylydeHb  3HadeHb  BuMiptoBanb KCX.  Jlns
(opMyBaHHs TMOBHOrO HaOOpY KIACTEPIB CIONYYEHb
noTpiOHO 006iiiTH Bce aepeBo. Y mporieci 00xoay aepesa
B IIMPHHY YHUCIIO (JOPMOBAHHUX KIIACTEPiB 301IBLIYETHCS
KOXXHOTO pa3y, KOJIM Ha JeSKOMYy piBHI iepapxii
3yCTpiYa€eThesl KiIbKa TPy 3Ha4YEHb, HI0 HAJIEKATh JI0
OJIHOTO BYy3ia THIy «BumiptoBanHs». SIKIIO Ha HUIXY
BiJl KOpEHsI JiepeBa /0 JICTa BIACYTHINM JESKUd BUMIp,
mo € B crpykrypi KCX, To 1eit Bumip mae mpuiimatu
3HadyeHHs «He BUKOPUCTOBYEThCS» B KIACTEpi, SKHUIA
BIJINIOBI/IA€ PO3TJISIHYTOMY ILIUISIXY.

Knacrepu noennanp 3nadeHb BuMipiB s KCX,
JIEpEBO  IIOE€JIHAHb SIKOT
MPEJICTABIICHO HA PHC. 2, HABEACHO y TAOIHIIL.

3Ha4eHb  BUMipIOBaHb

‘ Group By ‘ ‘ Group B, | ‘ Group C4 | | Group D4 | | Group D, |
[ DpimC | | pimB | | DmB | | DmB |
‘ Group Cy | ‘ Group By | | Group By | | Group Bs |

Pucynox 2 — [lepeso noconans 3navens sumipiogans

Tabnuys — Knacmepu noeonans 3nauens eumipie Kiacudixauiinoi cxemu

No Bumip A Bumip B Bumip C Bumip D

1 Al B1 He BuxopucroByeThCs He BuxopucroByeThCst
2 Al B2 Cl He BukopucTOBYETBCS
3 A2 B3 C2 He BukopucroByeThcs
4 A2 B4 He BuxopucroByeTbes D1

5 A2 B5 He BuxopucroByeTbes D2
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3 Mo3WIiii CEeMaHTHKU KOXEH KJIacTep, SIKHH € B
JIepeBi MOEIHAHL KIIACH]IKAI[IHOI CXEMU, BiIIOBimae
CBOEMY Ha0Opy BIIACTUBOCTEH CIIOCTEPEKYBAHOTO
spuma. B iH(opMarliifHii cHCTeMi IIi BIACTHUBOCTI
OITUCYIOTHCSl 3HAYCHHSIMH JISSIKOTO HA0Opy TOKa3HUKIB,
BKIIIOYEHNX B KilacudikamiiHy cxemy. Y pi3HHX
Kjactepax MOXYTh OyTH 3amaHi pi3Hi Habopu
MMOKa3HUKIB. [H(pOpMAaIis PO Te, SKi MOKa3HUKH 3aIaHi
B Kuacrepi noegnanb KCX, mae Oytn onmcana B JiepeBi
Mo€eTHaHb 3HaueHb BuMmiptoBanb KCX y Bursai
aTpUOYTIB JIUCTS JACPEBA MOETHAHB.

®opMyBaHHA CTPYKTYPH 6araTtoBUMipHoro xkyoa
JAHUX 3 BUKOPUCTAHHAM Ki1acudikaniiHux cxem

BaxnuBoro BnactuBicTio KCX € MOXIHMBICTH
BHUKOPHCTOBYBATH CIIOJYYEHHsI 3Ha4eHb BUMIpIB, 5IKi B
HUX  omuWcaHi, 1npud  (GOpPMYBaHHI  METaJlaHUX
iHpOpMaliifHOi  CHCTEeMH. HaGip  BuMiproBaHb
6araToBUMIpHOro Ky0a (opMyeThCS BUXOISYH 3 TAKOTO
OytH
XapaKTePUCTUKH,  Bix MOXYTh  3alie)KaTh
IIOKa3HUKM, BHUKOpPUCTOBYBaHi mpu anHamizi [ITI
[TooynoBa MJIC3 Ha TakoMy «IIHPOKOMY» Habopi
BUMIPIOBaHb
3aBIaHHAM.
BukopuctanHs KCX, ski BimirpaioTh Kiacudikauiiiny
¢yukuiro o BigHomeHHo 10 MJIC3.

V koxuii 3 KCX, mo Hanexurs no I'TI, Bxe
MICTUTBCSL iH(GOPMAISl TPO CHONYYyBaHICTh 3HAYEHb
Ti€l YacTWHM BHUMIpIB, SKI TOB'SI3aHi 3 OKPEMUMH
BrnactuBocTsMHu ['1l. 3aBmaHHA momsrae B ToMy, 1100
MPaBUIILHO TMOEAHATH cronydenHs 3 pizHux KCX pazom
y BENHKIH KIJBKOCTI JONYCTHMHUX IO€AHAaHb. [lpu
3'eqHaHHI criony4eHb [BoX KCX Moke BUHUKHYTH OJTHA
3 TaKUX CUTYaIliil:

— BHUMIpIOBaHHs, BKIO4YeHi g0 nepmoi KCX,
BIJICYTHI B JIpyriii 1 HABMAKH;

— Habopu BUMipioBaHb, HasiBHI B KCX, 4acTkoBO
NePEeTHHAIOTHCS.

Y mepmii#f cuTyamii CHONTYdyBaHICTH 3HAYEHBb
BuMipiB oxHiei KCX He 3anexuTh Bix 3HaUY€Hb BUMIPIiB
immoi KCX. Taka cuTyarlis BimoBigae BUMAIKY, KOJIH
MJIC3, mo ommcye CTpyKTypy OaraTOBHMIpHOrO KyOa
naHux, po3buta Ha mapu. s xoxuoi 3 KCX B ipomy
Bumaaky MJC3 (KCX) e ommcom omHOro i3 mapiB
MJC3 (H).

VY curyarnii nepetnHy HaOOpiB BHMIpIOBaHb, IO
Hanexatb 10 aBox KCX, mpu ¢opMmyBaHHI CIIOTyYCHB
MJIC3 (H) BuHHWKae 3aada MPOJOBKEHHS CIIONy4YCHb
omHiero KCX cnomydennsmu iHmoi KCX 3 gacTkoBrM
MEPEeKPUTTAM 3a BUMIpIOBaHHIMH. L[ 3amaua mMoxe He
MaTH OJHO3HAYHOI BigmoBimi. Bubip mpaBHIBHOTO
BapianTa nodynosu MJIC3 (H) B omucaHiif curyarii Mae
TPOBOJIUTHCSI AHANITHKOM HAa OCHOBI CEMaHTHYHOTO
ananizy. Ilpm npomy MaroTh OyTHM BHpilIeHI Taki
TUTAaHHS:

OpUHIMIY: B HBOMY MAaroTh HasBHI BCl

AKHUX

OararoBuMipHOTO Kyda
Bupimutn 1me 3aBHaHHS

€ CKJIaJHUM
Joromarae

— SIKIIO 3HA4YECHHS BUMIpPIOBaHb B INOEJHAHHAX 3
pizamx KCX B oOmacti mepeTMHy BHMIipIOBaHb
30iraloThCs, TO UM BB&XATH Taki IOEJHAHHA
MIPOJIOBKEHHSIM OJIMH OJTHOT0, a00 BBaXKaTH, 110 KOXKHE 3
HHX TOpoXKye cBoe noenHanHs B MIC3 (H);

— SIKIIO JUTA AesiKoro noeaHanHs 3 onHielo KCX e
KUTbKa TPOJIoBXkKeHb B iHIIH KCX, TO SIKHif 3 MOKJIMBHX
BapiaHTIB TPOJNOBXKEHHS BUOpaTH TpH (QOpMyBaHHI
noexnanns B MIAC3 (H).

BucHoBok
Mertanani  OaraToacrnekTHOi  0OaraTOBUMIpHOL
iHpopMartiiHoT CHCTEMH, CIPOEKTOBAHOL 3
BHUKOPHCTAHHAM  KJIaCTEPHOrO  METOAY,  MaioTh

CTPYKTYPY PO3PILKEHOT0 i HEPIBHOMIPHO 3aIIOBHEHOI'O
OararoBuMipHOro Kyoa. @opMyBaHHS TAKMX METaJlaHHUX
€ CKJIaJHAM 3aBJaHHSIM, BHPIIIUTH SIKE MOXKHa,
posrasinatoun [T, skuit onucye iHpopmaniliHa cucrema
y BUTTISII1 CYKYIHOCTI CTPYKTYPHHUX CKJIaf0BUX. KoxHii
CTPYKTYpHIN CKJIQJIOBI BiANOBifae KiacudikamiiHa
cxema, JlaHi KOl MOXKYTb OYTH Hpe[CTaBIleH]l y BUITIAMI
MHO>XXUHH JOIMYCTHUMHUX CIIOJYUYCHb 3HA4Y€Hb BI/IMipiB,
MOB'I3aHUX 3 XapaKTEPUCTUKAMM IIi€i CTPYKTYpHOI
ckianoBoi. Knacudikamiiini cxemH, y TOpIBHSHHI 3
MeTaJaHuMu  iH(pOpMaIiiHOT 3arajiom,
OMUCYIOTh BY3bKHMH HaOip BuactuBocreir [Tl i
IPEICTaBISAIOTh XapaKTEPUCTUKHM LIUX BJIACTHBOCTEH B
iepapxiuniii ¢opmi. Bupimmru 3aBaaHHS 1M00YIOBU
KIacudikaliiHUX CXeM J0IoMarae CeMaHTUYHUI aHai3
XapaKTEPUCTUK CTPYKTYpHHMX ckianoBux I'TI  koxHOI
CTPYKTYpHOI CKJIaZioBol okpemo. OOMexeHuit HaOip
xapakrepuctuk B KCX crporrye mnporec GpopMyBaHHs
iepapxii 3HaUeHb XapPAKTEPHUCTHK.

B pe3ynbTaTi 3'BISETHCS MOXKIIMBICTH BHABJICHHS
BHYTPIIIHBOI CTPYKTYpH 0araTOBUMIpHOTO Ky0a JaHHX.
[ligMHOXHMHK ~ BUMIpIOBaHb, pi3Hi
KiIacudikamiiHi CXEMH, YacTKOBO MEpPETUHAIOTHCS.
CrukyBaHHs crionydeb 3 pizHnXx KCX BiAmoBigHO 10
3HAaYCHb BUMIpiB, IO JISKATh B OOJACTI IIEPETUHY, Aa€
3MOTY BiTHOBUTH CTPYKTYpy OaraTOBUMIpHOro KybOa
nmanux iH(opMariitHoi cuctemu. Ll mpomenypa mae
OyTH BHKOHAHA 3a yJ4acTIO aHANITHKA, SKAN TpuiiMae
pimmeHHs mpo BUOip crnoco0y MPOoIOBKEHHS ITOETHAHHS Y
BHIA/IKy 0araTo3HagHOCTI.

Y pasi po3poOneHHs BENWKOi OaraToacmeKTHOL
OaraToBUMipHOi iHPOPMALIHHOI CHCTEMH BUKOPHCTAHHS
KITACTEPHOTO MiAXOY ISl ONIHCY MHOXKHHH JIOTTYCTUMUX
CIONYYEHb 3HAUYEeHb BUMIpIB JomoMarae 3a0e3neunTH
KOMITAKTHICTh TPH BU3HAYEHHI METAJaHNX 1 BUCIOBUTH
CEeMaHTHUKY aHaITI30BaHOTO I'TL B
3aIpPOIIOHOBAHOTO MMiXOMY JISKUTh BHUABIICHHS 3B'S3KIiB
MK BUMIipaMu, sIKi BigoOpakarore BiactuBocTi [Tl
i ¢opMyBaHHS TpyN 3HaYCHb BHMIpIB, €JIEMEHTH SKUX
00'eTHAH] CXOKOIO TIOBEZIHKOIO 10 BiJHOIIEHHIO JI0 IUX
3B'SI3KIB.

CUCTEMHU

BKIIIOYCHUX B

OCHOBI
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I'onuapenko TaTbsiHa AHIpeeBHA
KaHauaar TeXHHUeCKHX HayK, TOLEHT Kadeapsl MHQOPMALMOHHBIX TeXHOIor i, orcid.org/0000-0003-2577-6916
Kuesckuil nayuonansHblii ynugepcumem cmpoumenscmea u apxumexkmypoi, Kuee

KJACTEPHBIA METOJ ®OPMHAPOBAHUS METAJIAHHBIX MHOTI'OMEPHBIX
HNHOOPMALIMOHHBIX CUCTEM JUIA PEHHEHUS 3AJJAY 'EHEPAJIBHOTI'O IIVTAHUPOBAHUSA

Annomayun. Paspaboman cnocob @hopmuposanus MemaoaHHbIX MHO2OMEPHOU UHQOPMAYUOHHOU CUCHeMbl nymem
couemanusa Kiaccu@urkayuonuvix cxem. Kaocoaa rnaccuguxayuonnas cxema npedcmagisiem cob6oU Uepapxuro 3HAYeHuti
UsMepeHUtl, OMHOCAUXCS K OMOEIbHOU CMPYKIMYPHOU KOMNOHeHmyl 2enepanvioeo niava (I'Tl). B ocnoge memooa nedxcum
BbISIGIIEHIE SPYNI SHAYEHUN USMEPEHUll, CEA3AHHbIX C SPYNNAaMU 3HA4eHull Opyeux usmeperutl. I pynnvl 3HAUeHUL paA3TUYHBIX
U3MEPEHUTl UCNONIL3VIOMCA Ol NOCIMPOEHUs KIACmepos codemarnutl snavenutl usmepenuti. Couemanue xkiacmepa gopmupyemcs
0eKapmogviM npouzeedeHueM 2pynn 3Hauenull usmepenuti. Memaoannvie uHGOPMAYUOHHOU cucmembl npedcmasiensvl 8 gude
MHOXCECBA OONYCIMUMBLX COYeMAHUI SHAYEHUT USMEPEHUL, KOMOopble POopMUPYIOMCs Kak Habop Kiacmepos. [ pewerus smoti
cnoocnoti 3adayu I'Tl  paccmampueaemcs Kak HA6Op CMPYKMYpHoIX KOMnowenmos. H3 nonnoco Habopa usmepenuil
UHOPMAYUOHHOU cucmeMbl BbLOETAIOMCA OMOENbHbIe HAOOPbI USMEPEHULl, CEeMAHMUYECKU CEA3AHHbIE CO CHPYKMYPHbIMU
xomnonenmamu I'Il. Cemanmuueckue cga3u, GvlAGleHHblE 8 Npoyecce AHANU3A CMPYKMYPHOU KOMHOHEHMbI, NO3601AI0UUe
NOCIMPOUmMs UEPAPXUIo 2Py NN 3HAYEHUL USMEPEHUTL U NPeOCMABUMb UX COBOKYHHOCHIb 8 8U0e 2pagha — KNacCUUKAYUOHHOU CXeMbl,
CBA3GHHOU €O CMPYKMYPHOU KOMNOHEHMOU. B uHgopmayuonnwix cucmemax ¢ MHO20ACHEKMHbIM ONUCAHUEM NPEOMENHO
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Inghopmayitini mexnono2ii npoexmy8amms

obnacmu KyObl OAHHBIX XAPAKMEPUIVIOMCA OONBUOU PA3PENCEHHOCHbIO, YMO 3AMpPYOHAem QOpMUPOBaHIe MemadaHHbIX.
Knaccughuxayuonnvie cxemvl onucvigarom omoenvHvle ACNEKmbl MEMAa0aHHbIX, CEA3AHHbIE C OMOENbHbIMU CIMPYKMYPHLIMU
xomnonenmamu I'Tl. Couemanue knaccugpukayuoHHvix cxem Oaem B03MOICHOCHb NOYYUMb NOAHOE ONUCAHUE MEeMAOAHHbIX.
Hcnonvzosanue knaccugukayuonHbix cxem no3eoisaem pazoums 3a0a4y onucanus CmpyKmypbl aHAIUMU4ecko20 npocmpancmead
MHO2OMEPHOU UHDOPMAYUOHHOU cucmembl Ha Dolee nPOcmble 3a0a4y aHAAU3A €20 OMOEeNbHbIX CIPYKNYPHBIX KOMNOHEHMOS.
Couemanue KIACCUPUKAYUOHHBIX CXEM, OMHOCAWUXCA K PA3TUYHBIM CIMPYKMYPHLIM KOMNOHEHMAm, Odem G03MOMCHOCHb
cpopmuposams memaodannvle UHGOPMAYUOHHOU cucmemvl. B memaoannvix yemmpanvhoe mecmo 3aHumaem MHOICECHBO
00Ny CIMUMBIX COYEeMAHULL 3HAYEHULL U3MePeHUIL.

Kniouegvie cnosa: mnozomepnan ungopmayuonnan cucmema, 2eHepaibHoe R1AHUPOsanue; MHOZOMEPHbLIL Kyo OaHHBIX,
PpaspesxicenHblii Kyo OAHHBIX; K1ACCUDUKAUUOHHAA cXema

Honcharenko Tetyana
PhD (Eng.), Associate Professor, Department of Information Technology, orcid.org/0000-0003-2577-6916
Kyiv National University of Construction and Architecture, Kyiv

CLUSTER METHOD OF FORMING METADATA OF MULTIDIMENSIONAL
INFORMATION SYSTEMS FOR SOLVING GENERAL PLANNING PROBLEMS

Abstract. A method for generating metadata of a multidimensional information system by combining classification schemes
has been developed. Each classification scheme is a hierarchy of measurement values related to a separate structural component
of the master plan (GP). The method is based on the identification of groups of measurement values that are associated with groups
of values of other dimensions. Groups of values of different dimensions are used to build clusters of combinations of values of
measurements. Cluster connections are formed by the Cartesian product of groups of measurement values. The metadata of the
information system is presented in the form of a set of valid combinations of measurement values, which are formed as a set of
clusters. To solve this complex problem, GP is considered as a set of structural components. From the full set of measurements of
the information system, separate sets of measurements are semantically related to the structural components of the GP. The
semantic connections revealed in the course of the analysis of a structural component allow to construct hierarchy of groups of
values of measurements and to present their set in the form of the graph — the classification scheme connected with a structural
component. In information systems with a multifaceted description of the subject area, data cubes are characterized by high
sparseness, which complicates the formation of metadata. Classification schemes describe certain aspects of metadata related to
certain structural components of GP. The combination of classification schemes makes it possible to obtain a complete description
of metadata. The use of classification schemes allows to divide the problem of describing the structure of the analytical space of a
multidimensional information system into simpler problems of analysis of its individual structural components. The combination
of classification schemes related to different structural components makes it possible to generate information system metadata. In
metadata, the central place is occupied by the set of permissible combinations of measurement values.

Keywords: multidimensional information system; general planning; multidimensional data cube; sparse data cube;
classification scheme
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