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OPI'AHI3AIISA IHOOPMAIIIMHOI'O 3ABE3NIEYEHHSA Y CUCTEMI
EKOJIOITYHOI'O MOHITOPHHI'Y PEI'TOHAJIBHOI'O PO3BUTKY

Po3rnsaoThest METOZONOTIMHI JIONOXEHHS BUKOPHCTaHHA KOHIUEMNUl CXOBHLI JAHUX ¥ CHCTEMi
MOHITOPHHTY CTAJIOCTi €KONOTiMHOTO pPO3BHTKY periodis. ITpoaHanisoBaHo NiAXomu X0 opramizauii
inopmauiiinoro 3abesneyeHns Uil cHCTeMH, 1O CNPAMOBaHi Ha IH(OPMaLiiHO-aHANITHYHY M ITPHMKY
perioHalbHHX OpragiB ynpasjiiHHsA IIPH pO3B'A3yBaHHI BU3HAYEHUX NPUKIAAHHX 3aBAAHE.

B cyuacHux ymMoBax miJ 9ac po3poOku cTpaterii # TaKTHKY €KOJOTIYHOI IIONiTHKM KpaiHH Ta
PETiOHIB BHCYBAIOTHCA BHCOKi BMMOTH 10 iH(opMaliifHO-aHaNITHYHOro 3a0e3NeveHHs OpraHiB
BTal¥ HA Di3HMX piBHAX. MmeTscs Ipo BHKOHAHHS 3aKOHIB Vkpainu "Tlpo Kormemniiro
Hanionansnoi nporpamu inpopmarusanii”, "IIpo Haniosanshy nporpamy indgopmarusamnii”, "TIpo
3aTBepAXeHHs 3aBaanp HamnlonansHoi nporpaMu indopmarusanii #a 2006 - 2008 poxu". Lli 3akoHu
BH3HAYaIOTh, 30KpEMa, IPIOPUTETHI HapAMH iHdopMaTH3anii perioHaJIbHUX OpraHiB YIpaBIiHHI.

AHaniz miaxoziB n0 1HGoOpMATH3aUii PerioOHaJbHHX OPraHiB YIPaBIHHA IOKa3ye, IO HUHI
BKIMBUM 3aBJaHHAM € po3pobka Ta 3alpoBaJKEHHS Ha 3acafaX TaK 3BAHHX CHCTEM ITiATPHMKH
NpUHHATTA pilleHs iHpopMauiftHO-aHAITHYHOI CHCTEMM MOHITOPHUHIY CTajIOCTI €KONOTIYHOTO
PO3BUTKY perioHiB [1, 2].

OcHoBHa MeTa AaHOi CTATTI - BH3HAYUTH 6a30Bi mMiaXomu OO oprauisamii indopmanifinoro
3abe3rIeyeHHs CTBOPIOBAHOI CHCTEMH Ha OCHOBI BHKOPHCTAHHS KOHIIENIl CXOBHIL NAHHX.
3anponmoHOBaHi MiIXOAW CHpsMOBaHi Ha iHQopMarifHO-aHAMTHIHY MiATPUMKY pEriOHaNBHHX
OprasiB YHpaBIiHHS IIPU PO3B'S3yBaHHI KOHKPETHHUX NPHKJIAIHUX 3aBIaHb [3].

Bynp-sika cucremMa miITPAMKY IIPHHHATTS pillleHsb, eI 3a BCe, IOBUHHA BOJIOAITH 3acobaMu
BIIGOpY Ta NpEACTaBIEHHS KOPHCTYBady NaHMX y 3py4HiHl U COpHHHATTA #f aamisy dopmi. Sk
NpaBHJIO, OJEPIKYBaHi IIpH HBOMY MacHBH JaHHX € 6araToBuMipHUMH. J1g onucy GaraTroBEMipHuX
MacuBiB indopManii BBOAHMTBCA NOHATTA OaraTtoBMMipHOro ky6a (rinepkyba um mertaky6a). Ilo
OCsX Takoro Ky0a po3MillyloTbecsl NapaMeTpH, a BCEPEIrHi - 3aJIeXKH] B HUX HaHi. Y3I0BXK KOXHOL
oci NMOJAIOTECS pi3Hi piBHI Jeramizamii gaHuMX. BUKOpHCTaHHS Takol MOJeNi AAaHHX JO3BOJISE
DiIBUIIATH €QEKTHBHICTE poGOTH 3 HMMM - T€HEPYBaTH CKIIaJHi 3alMTH, CTBOPIOBATH 3BiTH,
BHIOUISTH MiAMHOXHHM JaHUX i 3a0e3nedyBaTH oOIEpaTHBHY aHAIITH4YHY OOpoOKy naHux. Y
61nBIIOCTI BUTIAIKIB METOIO Takoi 06pOoOKH € CHPHSHHA NpHAHATTIO pimeHb. OCHOBHI HMONOXKEHHS
po3poOIeHHS CHCTEM MIATPUMKH NpPUHHATTA DilIeHb i3 ypaxyBaHHSM KOHIENMil CXOBHII JAaHUX
BHUKJIaA€HO y poboTi [4].

TexHornorisi onepaTHBHOI aHANITHYHOI 0OPOOKM HaHMX i MpeACTaBIEHHS PE3YJILTATIB ILOTO
aHali3y B 3py4Hidl i BUKOpHCTaHHSA (opmi, mo oTpuMana HasBy OLAP (On-Line Analytical
Processing), ineanbHo Bupimuna 6 npobiaeMy 6araTOBUMIpPHOCTI JaHMX PEriOHaNBHOI CTATHCTHKH
€KOJIOTIYHMX TIOKa3HHKIB M NPHKIagHAX 3aBJaHb PEriOHANBHHUX OpraiB ymnpasmiHHA. CHcTeMH
OLAP moxyTs GyTH pearni3oBaHi pisHHMH c11oco6aMy - Bill HafnpocTinmx 3aco6iB aHanizy AaHHX
B OQICHMX HOJaTKax [0 PO3NOMINECHWX AHANITHYHMX CHCTEM, SKI 3aCHOBaHI Ha CEpBEPHUX
HPOJYKTaX.

IMpoinroctpyemo inero OLAP-xyba BHa npukmani oprawisamii craTacTaymoi indopmarii,
HEOOXIAHOI Ul aHANi3y €KOJNOTiYHOi CTANOCTi PO3BUTKY perioHiB Ykpainu (puc. 1). Jlana Moxens
opranizanii iH¢popmauiiHoro 3abesneyeHHs nepenbadac 3 BUMipu: 4acOBHH MPOMiKOK (B NAHOMY
BAMNaJKY - Pik), periony 6a30BOro MOJLTY Ta MAaCHB ITOKa3HHKIB, IO XapaKTEPU3yIOTs €KOJIOTiuHMi
CTaH pPerioHiB YKpaiHu.

Ha puc. 1 momactses MOJEIbL NPEACTABIECHHS CTATHCTHIHHEX JaHUX, KA JO3BOJISE IPOBOIHTH
BinoBinH1 repetunH  (3pisu) OLAP-xy6a. Hemae HeobximHocti Hamaratmcs BHpOGHTH
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reomMeTpuuHy inTepnperanito OLAP-ky6a 3 posmipricTio 6Ginbme 3-x BuMipiB. [lilicHO, OCKiNIBKH
JONCBKA CBIZIOMICTh TPHCTOCOBAHA [0 CIIPHIHATTS 3-BHMipHOI milicHOCTI, Bei iHm YSBIIEHHS € He
burbime Hix abcTpaxmiero. Tum Ginble, WMo HIeThes He mpo peanbHuil, a npo iHhopMamidHHiA
IpOCTip, & caMme IIOHATTS "GaraTOBUMIipHHMM Ky6" He MmO iHme SK ciryx0oBHif TepMiH, IO
BHKOPHCTOBYETHCS JUISL OITHCY METOLY.
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Puc. 1. Mooenv npedcmasnenns exonoziunux nokasnuxie pezionie Ypainu

B npusmumni, uucno BuMipiB Moxe Oytu Gynp-sxum. IIpoTe, HeoGximHo BII3HAYHTH, IO
3ajia4a 3 BEJMKMM YHCJIOM BHUMIpiB, [O-TIEpIIE, € TPYAOMICTKOIO 3 OTAAAY ii peanizauii na ITK i,
TO-ApyTe, I OCMHCIEHHS Ta iHTepIpeTalis pe3ynbTaTiB aHaii3y MOXE MaTH CKJIaqHui Xapakrep i
HaBITh IPHBOJUTH JI0 IOMAJIKOBHX pillleHb. Tomy 3 MeToaM4HOT TOUKH 30py, CKIAZHI 3amayi, mo
BHMAraroTh aHajlisy JaHHX BENMKOi PO3MIPHOCTI, CITifl IO MOMUIHBOCTI 3BOAMTH 1O HEKLTBKOX
OUIBLI IIPOCTHX. AHAJIOTIYHO, CKIanH] TabNuLi, MO MICTATH BEHKY KiJIBKiCTb HOJIB i 3aIHKCIB, 5Ki €
BXKKMMH [ YWMTaHHS, COPUHHATTS ¥ aHaNi3y, MOXHa pO3OMTH Ha JeKineka GiNbII IPOCTHX
TabJ I, 0 3pOOUTH POGOTY 3 HUMH GBI 3PYUHOIO.

B HamoMy ) BHMIaJKy KOHKPETHA ITOCTAaHOBKA OPTraHi3allii CXOBHII NAHHX HOBHHHA Oyt
crenudikoBana I OCHOBHI 3aBHAHHS CHCTEMH MOHITOPHHIY CTAaJOCTI eKONOriuHOro PO3BHTKY
pETiOHIB, 30KpeMa TaKi:

* INOpIiBHANBHHH aHali3 OCHOBHHX €KOJOTIYHHX IOKA3HHKIB perioHiB Ykpainu 6a3oBoro
oAy,

* MOXNUIMBICTb aHaNi3y AMHAMIKH IIOKA3HHKIB-iHAUKATOPIB 32 GyAb-AKuil YacoBHit nepiox;

* MIABHINEH] BUMOTH 110 MOMIMBOCTEH IUHAMIUHOTO aHAMI3Y, BKIHOYA0UH HeperIaMeHTOBaHi
3BITH, Di3Hi BHIM MpeICTaBJIeHHs JaHMX Y BHIISA TabiuLe i miarpaM, arperauis ZaHux 3a 6ypb-
AKAMH PO3pi3aMM, BUKOPHCTAHHS METOAIB KOMI'IOTEPHOTO MOJEIFOBAHHS i IIPOrHO3YBaHHsI, HYYKI
3ac00H GopMYBaHHS NMOXiAHHX HOKA3HHKIB Ha OCHOBI 0a30BHMX, BUKOHAHHS adanily 3a cIeHapiaMu
"Imo-sAKIo" i T. iH.;

* HEeOOXIIHICTh MOPIBHAHHS Ta Y3TOIKEHHS JAaHUX, OTPUMAaHHX i3 pi3HUX iHdopMaIiiHIX
CHCTEM I 30BHIIIHIX JDKEpest.

Haxi 3 indopmanitaux cucTeM i 30BHINHIX MKepen mirarOTHCA Pi3HHM IepeTBOPEHHSM,
Y3TOJDKEHHIO 1 3aBaHTAXKYIOTHCS B LIEHTPATi30BaHE CXOBHIIE.

CxoBMIIlE HaHUX MIiCTHTH BCIO iHpopManito, HeoOXimay s PI3HOMAaHITHHX IIpOIIEciB
NPUHHATTS pilIeHb, ale BOHO He OPi€HTOBaHE Ha BUKOHAHHS THX 260 iHIIHX TIPUKIaAHAX QYHKIIMA.
HAnst inpopmaniitnoro 3abesnedeHHs KOHKpeTHHX (QYHKLIOHAIBHO 3aMKHYTHX IIPUKJIAIHUX 3a7a4
BHKODHCTOBYIOTBCS TaK 3BaHi BITPHHM NAHHX, B sKi iH(OpMalis noTpammse u4u 31 CXOBHINA TAHHX
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(zanexHi BiTpHHHM), Un Ge3nocepenHbO i3 30BHIMHIX Jpkepen iHdopMaii, MPoXoasuu monepemHi
IepeTBOPEHHS (He3aJIe)KH] BITPHHH).

Bitpuan manux OynyroTbcs Ha OCHOBI pensuiiinux a6o 6aratoeuMipaux CYBJI. Piu y Tomy,
IO MUl BHUpIIIEHHS OiNbIIOCTI 3ajay aHajli3y KOPUCHHMMH € OaratoBuMipHi MoIem JaHuX i
BiATIOBIAHI OaraToBHMipHi 6a3u NaHMX.

3aranpHi HiIXOAM OO OpraHi3amii CXOBHIUA Ta BITPHH JAaHUX CHCTEMH MOHITOPHHIY CTAIOCTI
€KOJIOTIYHOr0 PO3BHUTKY PEriOHiB, MO)KHA OITMCATH CXEMOIO, 110 MOMAETHCA Ha PHC. 2.

[Ilono ananizy nporpaMHoro 3abesneveHHs, HEOOXITHOro AJIs peatisanil KOHIENil CXOBMII
JIaHUX, TO HA Cy4aCHOMY €Tarli € TakKi aIbTepHATUBH:

e Microsoft SQL Server - sBise coboio pilmeHHs B raimy3i 6a3 maHuX i aHauily gaHuX Ais
INBUAKOTO CTBOPEHHS MaciuTaboBaHUX pillleHb, 30KpeMa [HTepHET-TEeXHOJOriH i CXOBMII HaHMX.
Microsoft SQL Server 3a6e3nedye macimraboBaHicTh, AHHAMIYHE KePYBaHHS NAaHMMHM ¥ iX aHamis,
niarpumMky MoBH XML i mpotokoiy http. Kpim Toro, SQL Server 2000 1inkoM BHKOPHCTOBYE BCi
MOXITHBOCTI onepauniitioi cucremu Windows 2000.

e IBM INFORMIX € penguiitHuM cepBepoM ©0a3 gaHux, IO 3abe3medye BHCOKY
IPOAYKTHBHICTh i MacmTabOBaHICTh, 8 TaKOX NOOYNOBY CXOBMII AaHMX i CHCTEM INiITPHUMKH
OPUHHSATTS pilleHb JUis aHaNITHYHUX Ta IHTENEKTyalbHMX JOMAaTKiB i3 BHKOPHCTAHHIM
MoxxnuBoctell [nteprer. IBM INFORMIX Mae 06'ekTHO-pensauifidi TeXHOJIOTIT, 1110 JoIoMaraioTh
KopucryBadaM 30epiratu, mykarn Ta KepyBatd HTML, XML i kaprorpadiuanmu nanuMu
(HaHeCeHHs JaHuX Ha reorpadivfi KapTH).

e Oracle - cucteMa HalliJIeHa Ha HeNaBHO cGOpPMOBaHWIA PUHOK IHTEpHET-HOAATKIB i
BiANOBifac HalCyBOpilIMM BMMOraM MO SKocTi o6ciyroByBaHHsS. BoHa Mae iHCTpyMeHTH
KlacTepu3zallii, NOTYXHi 3aco0H Oe3nmeku MOaHHX, JO3BOJAE IHTEPAKTHBHO OOMiHIOBATHCS
indopmaniero. Snpom CVYB/l € ceppep 6a3u naHWX, HI0 NOCTAaBISETHCS B OMHIM 3 YOTHPHOX
penaxumii 3anexxHo Big MacioTaly iHdopMaliitHOi cHcTeMHM, e nependadacTbes  HOro
3aCTOCYBAHHS.

e Sybase po3pobneHuit six A CTBOPEHHS Ta cynpoBoxy Tpamuuiianx OLAP momaTkis i
CHCTEM IMiATPHMKH IIPUAHSATTS pillleHb, TakK 1 U1 po3BUTKY IHTepHET/IHTpaHeT cucTeM.

Ha ocHOBI IpoBeEHOro JOCIIHKEHHS MOXHA 3pOOHTH NIEBHI BUCHOBKH. SIKIIIO TOBOPUTH MIpO
BHOIp NEBHOro 3 MpoaHali30BaHUX MPOAYKTIB, TO e NOTPiGHO POOUTH 3 ypaxyBaHHS KOHKPETHUX
YMOB BIIPOBAKEHHS CHCTEMH MOHITOPHHIY CTAJIOCTi €KOJIOTI9HOTO PO3BHTKY, 30KpeMa, BpaXyBaTH
BHMOTH JI0 IHIIMX MOXYJIiB CHCTeMH: 6a3u Mozeneit, 3acobiB nobyBanns gannx, Web-cepsepa i T.1I.
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IIpakTiyHO yci 3 HaBeXEHUX IHCTPYMEHTAIBHUX 3acCO0IB € JOCHTH 'HYYKMMH Ta BOJNOIIOTH
3acobamu IHTepHeT-3acTOCyBanb. OTiKe, 3aPOIIOHOBaHI iHCTpyMEHTH NOGYHOBH Ta BHKOPHCTAHHSI
CXOBHII NIAHHX MOXYTh OYTH 3aCTOCOBaHi TpPH pO3pOGNEHHI CHCTEMHM MOHITOPHHIY CTA/IOCT
EKOJIOri4HOTO DO3BMIKY, ska 3abesmedyBaTiMe NNATPUMKY NPHHHATTS pilleHb opraHamu
PErioHaNBHOrO YHpaBIIiHHS.
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TEXHOJIOT'ISI TIPUTOTYBAHHSA PO3YHHIB ITOJIMEPIB 3 METOXO 3bLVIbHIEHHS]
HPOIIYCKHOI 3TATHOCTI JOINOBOI MEPEXI IIPH OITAJAX BEJHKOI
IHTEHCUBHOCTI

JloCTiAxeHO MOXIHBICTL 3aCTOCYBAHHA MilUAKM 3 FIaZKHM UMITIHAPHYHHM POTOPOM IIipH
NPUrOTYBaHHI €KONOTiMHO Ge3NedHNX PO3YMHIB MoNimepiB. BH3HAYEHO AianmasoH KinbkocTi obeptiB Ta
EKCLEHTPHCHTET PO3TALTYBAHHA UMNIHAPHYHOrO POTOPa 1A 3aMoGiraHHs AECTPYKIIl X PO3UKHIB.

Beryn.  AxTyansHicTe muTaHe  3abesledeHHS  eKOJOTIYHOI  OesIeKH CHCTEM, SiKi
TPAHCIIOPTYIOTH CTiYHi BOAM, Bce OUIBIN 3pocTac. ODi3HYHMI 3MICT eKONOTiuHO] Ge3meKu
TPAHCIOPTHHX CHOPYZ IOJIArae B 1X 3NATHOCTI HE NEPEBHIYBATH YaCTOTY Ta TPHBAJCTh aBapiil y
1poreci excrutyarauii [1].

Iix 4ac mikoBMX IepeBaHTaXXeHb KOJEKTOPiB MOOYTOBOI KaHami3amii IIpH  aBapilHHX
3a/MOBUX CKHMAAX CTiYHHX BOJ T4 NOIIOBHX KOJEKTODIB Y IEpiOAH iHTEHCHBHHX aTMoc(hepHUX
OmaniB BHHHKAE rocTpa IpobieMa excIulyaTanii Mepex BoIoBifBeneHHs [2]. Baromi mepeparu y
BOMY BIJIHOIUEHHI MalOTh HOBHA PO3AIJbHA Ta HANIBPO3NIIbHA CHCTEMH KaHaJi3yBaHHA, ale i,
[IpalllOrOM OKPEMO, BOHW B €KCTPEMAJBHHX YMOBaX IMEPETIOBHIOIOTHCS i HE 3/[aTHi HOPMAIBHO
dyHxuionysaty. Lle HOSCHIOETBCS THM, IO TPH 36iNBINEHHI BiTHOCHOrO HANIOBHEHHS Bixg 0,5 i
Ginbuie 3MOueHMI IIEPUMETp 3pOCTae IIBHAIIE, HIK IUIOIA KHBOTO nepepisy, B pe3yabTaTi 4oro
TiApaBIiYHHH pamiyc 3MEHINYETbCA, a THM CAMHM 3MEHLIYETHCS i BUTpata. Bukopucranusa
TiIPOJMHAMIYHO aKTHBHHX ponatkis (IJIAJI) npu3BOAMTS 1O BiNHOBIEHHS HOPMAaJILHOTO
(YHKIUIOHYBaHHS KOJIEKTOPIB 301IbINEHHAM IXHBOI IPOMYCKHOI 34aTHOCTI [2] mngxoM 3menIeHHEs
TiAPaBIiYHOTO OIIOPY IIHX KOJEKTOPIB.
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