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BCTYII

Y Hamr gac, KOJM BCE aKTYaJIBHIIIOIO CTa€ MpobiieMa CTBOpEHHS iH(Op-
MaIliffHUX CHCTEM JIJIs MOACITIOBaHHS, POTHO3YBaHHS Ta TIPHAHATTS PillICHb
y cdepi 0XOpOHU HABKOJHUIIHBOTO MPUPOJHOTO CEpeloBHIA, OaraTto 10ci-
JDKEHb CHPSIMOBAHO Ha PO3pOOKY METOJIB Ta TEXHOJOTIH JUId aBTOMAaTH30-
BaHOTO TPOEKTyBaHHA iH(popMmaniitaux cucrem. [13-17, 52, 46, 70, 72, 78,
89, 96-98, 100, 113, 114, 122, 146, 147]. HuHi BiZoMO 4AMaio MPUKIAMIIB,
KoM iH(popManiiiHi CUCTEMH y Tally3i MOJENIOBAHHSA Ta IPOTHO3YBaHHS
CTaHy JIOBKIJUIS JaBaly MOXJIMBICTh IIBUAKO i CBOEYACHO BHECTH 3MiHM Ta
00MEXCHHSI y NiSUTBHICTh JIFOJICH Ta BiIBEpHYTH eKoJoriyHe Juxo. JJocuth
BIJIOMHMH € ABTOMaTH30BaHa iH(pOpMaliiiHO-BUMiproBanbHa cucrema «Tu-
ca» (AIBC «Twuca»), Ypsnosa iHpopmMaliiiHo-aHaTITUIHA CHCTEMA 3 Hal-
3BHYaWHUX CUTyalili YKpaiHW, aBTOMaTH30BaHi CHCTEMH MOHITOPHHTY J10-
BKULIA [HpOpMamiiiHO-aHATITHIHOTO LeHTpY MiHnpupoan Ykpainu, iHpo-
pMariiiiHa cucTeMa MOHITOPUHIY SIKOCTI BoJ Jlep>KBoArocmy Ta iHII CHc-
TEMH, CTBOPEHI Ta BIPOBAKEHI KOJEKTUBAMHU BUCHHUX [HCTUTYTY KibepHe-
tikn HAH Vkpainu (Ceprienxko 1. B., Cxonenpkuii B. B. Ta iH.), [ncTuTy-
Ty mpoOieM MaremMatnyHuX MamuH Ta cucteM HAH Vkpainn (PKenesnsik
M. . Ta in.), YkpaiHchkoro aepKaBHOro rigpomereoincturytry HAH
VYkpainn Ta MHC Ykpaiau (Ocamuiii B. 1. Ta in.), [HcTuTyTY mipoGiem pe-
ectpanii inpopmanii HAH Vkpaiau (Jomonos O. I'. ta in.), [HcTuTyTy Te-
oximil HaBkonumHbOro cepenosuiia HAH Ykpainun Ta MHC, Kuiscekoro
HalioHaJIpHOTO yHiBepcureTy iM. Tapaca IlleBuenka (Camoitnenko B. M.
Ta iH.), [HCTUTYTy TeleKkoMyHikalid Ta TI00aTbHOTO i1H(OPMAIIHHOTO
npocropy HAH Vxpainu (Tpodumuayk O. M., Kpacoscekwuii I'. 5. Ta iH.),
JloHenbKOTo HAIiOHAJIBHOTO TEXHIUHOro yHiBepcuteTy (ABepiH I'. JI. Ta
iH.), BIHHUIIBKOT'O HAIlIOHAFHOTO TeXHiYHOTO YHiBepcuteTy, H/II TexHo-
JIOTiH CTIMKOTO po3BUTKY TaBpifiCHKOrO HAI[IOHAJIHHOTO YHIBEPCHUTETY iM.
B. I. Bepuancekoro, 3AT «kECOMMCO» (M. Kuis), Kommanii «RGdata»
(M. KwuiB), 3AT «Codrmaitn» (M. KwuiB), KomyHampHOro HaykoBO-
BupobHMUoro mignpuemctBa «EKOIIEHTP» (m. 3amopixxs) (Tomo-
BiH B. B.). [ToniOHuMu nocnimkeHHsIME 3aiiMaroThest BueHi ['peropi beuep
13 Mepinenacekoro yHiBepcutetry, Jxon bpangen 3 ImiiHONHCEKOTO LEHTPY
BOIHUX pecypciB, Jesin ['anan i3 yHiBepcureTy Miccypi Tommo [49, 68, 69,
73, 101, 138]. OcHOBHOIO TIPOOIEMOIO iICHYFOUMX CHCTEM € Te, IO BOHHU
MPAIIOIOTh JIUIIE 3 Pe3ylbTaTaMH OOPOOKH MEPBUHHUX NAHHUX CIOCTEpe-
’keHb. [IutaHHAM peecTpallii yMOB BiOOpy mpoO, BUKOHAHHS 1HCTPYMEH-
TaJIBHO-JIA00PATOPHUX BHMIPIOBaHb, OOYMCICHHIO IOXHOKHM BHMipIOBaHb
yBara, siK IPaBHJIO, HE MPUIiNAEThCs. [Ipu boMy BioMoO, IO mporec 00-
POOKHM NMEPBUHHMX JAHUX CHOCTEPEKEHb € KPOIITKHM, MICTHUTh THIIOBI PY-
THHHI Omeparii 1 miaaeTscs anropuTMisanii ta apromatusanii. OTxe, ax-



TyaJbHUM € CTBOPEHHS iH(QOpMaliifHUX chUcTeM OOpOOKM JaHHX CIOCTe-
PEXEHHS SIKOCTi BOJ], OCKLIBKH caMe BOJHI PeCypcH KOHTPOIIOIOThCS Hail-
OLIBII peTenbHO Ta B OyIb-sIKil MicieBocTi. J[is Toro, mo0 CTBOPUTH iH-
(dopMaliiiHi CHCTEeMH CHOCTEPEKCHHs SKOCTI BOZ, Tpeba, mepm 3a Bce,
CTBOPUTH METOJH, AJrOpPUTMU Ta MpUHOMH OOpPOOKM NaHMX, Ha OCHOBI
SIKHX PO3POOJISETHCS CTPYKTYpa IIMX CUCTEM Ta 00’€IHATH iX B €AMHY iH-
(opMalliiiHy TeXHOJOTiIO0 MPOCKTyBaHHS.

B Oynp-sikiii iHopMamiiiHiii cucTeMi Ty’Ke BaXKJIMBOIO € 3BiTHA YaCTH-
Ha iH(OpMaLitHOT CUCTEMH, OCKUIBKM caMe OIEepPAaTUBHHUN aHANI3 JaHHUX €
OCHOBOIO 11 BUPOOJIEHHS ONTHMANbHUX YIPaBIiHCHKHUX pillleHb. Tomy
aKTyaJbHUM € BIOCKOHAJCHHS Ipolecy (GOopMyBaHHS 3BIiTiB HAa OCHOBI iH-
(hopMamiitHOT CHCTEMH 3 BiZIOMOIO CTPYKTYPOIO.

OTxe, BUHUKAaE NOTpeda y po3podiii HOBOT TEXHOJIOTIT iHpOpMamiifHuX
CHCTEM CIIOCTEPEXEHHS SKOCTI BOJ Ta pO3poOIli alropUTMIYHOTO Ta IPO-
rpaMHOTo 3a0e3neyeHHs A1 11 3aCTOCYBaHHs Ha IPAaKTHII.

B KHM3I BHKIaJEHO TEXHOJIOTIIO NMPOEKTYBaHHS iH(pOpMaLiiHUX CHC-
TeM 00pOoOKM JaHWX CIOCTEpEeKEHHS SIKOCTI BOA MO (opMmax BXiTHHX Ta
BHUXIJIHUX JaHUX [UIIXOM ileHTH(]IKaIil Ta iTepaTHBHOI AeTami3zarii ixX
cKknanoBux. st HbOro po3poOSIeHO KOMILIEKC METOJIB, MPUHOMIB, aJro-
PUTMIB Ta IPOTpaMHOTO 3a0e3neueHHs, SKUi OyB anpoOOBaHUI Ta BIIPO-
Ba/DKEHUH Ha TMPAKTHI U PO3B'SI3aHHS BAXIMBUX NPUKIATHHUX 3a7ad y
rajy3i eKOJIOT19HOTO MOHITOPHHTY Ta KOHTPOIIO B YKpaiHi.

[TpakTH4Ha IIHHICTH OJIEPKAHUX PE3YJIbTATIB IOJSTae B TOMY, L0 PO-
3po0JsieHa TEXHOJOTiSA JO3BOJIAE OIBII TOYHO Ta IMIBHIKO CHPOEKTYBATH
CTPYKTYpy Ta CTaHIapTU30BaHWH iHTepdetic (popmu 6azu ganux) iHOp-
ManiiiHOT CHCTEMH CIIOCTEPEKEHHS SIKOCTI BOJ] HA OCHOBI IanepoBux Gopm
BXI{JIHMX Ta BUXiTHUX JaHUX. Ha BigMiHYy Bi iCHYIOUHMX TEXHOJOTiH, Tpoe-
KTyBaHHS MOKe 3IiHCHUTH (haxiBeIb 3 MPEAMETHOI ramysi (€Kojior), SKuit
HE Ma€ CIICIiaJbHUX 3HaHb 3 00 €KTHO-OPIEHTOBAHOTO IIPOTPaMyBaHHS,
UML Ta pensuiiinux 6a3 faHuX.

PozpobiieHe TeopeTudHe, aNTOPUTMIYHE Ta MPOTpaMHE 3a0e3MeUeHHS
AaBTOMATH30BaHOI ifeHTH(]IKaMii mapaMeTpiB KOMaH[ U BHOIPKH JaHUX
JUTS CKIIQJHUX 3BITIB 1HOPMAIIIHOT CHCTEMH Ha OCHOBI CEKBEHIIIaTBHOTO
MiIXOAY J03BOJIIE aBTOMAaTH30BaHO (JOpMYBATH CKIIA/IHI 3BITH, SKi MICTAThH
naHi 13 JEKIIbKOX ITOB’I3aHUX MK COO00 TaOIuIlh, HE BUMAraro4u Bif KO-
pHCTyBaYa CrieliaIbHIX 3HAHB IPO PEILiiTHI 033U JaHUX.

KHura MicTUTh YOTHPH PO3ILITH.

B nepmoMy po3zini onucaHi MicIs CIIOCTEPEKEHHS SKOCTI BOJ y CHC-
TeMi MOHITOPHHTY, 3p00JICHO OIS CYy9acHHUX iH(pOpMamiHHIX CHUCTEM 00-
POOKHM JTaHMX CIIOCTEPENEHHS SIKOCTI BOJ PEriOHAIBLHOTO Ta 3arajlbHOJEp-
)KaBHOTO PIBHS Ta aHAJI3YIOThCS cydacHi iH(opMauiiHi TexHosorii Juis
MIPOEKTYBaHHS iH(QOpMaLiHHIX CUCTEM.



B npyromy po3aini po3risiHyTO TEOPETHYHI OCHOBH TEXHOJIOTII IPOEK-
TyBaHHsI, pO3pOOJIEHO THUIIOBI MOJETI, METOAM JJIsl MPOEKTYyBaHHS iHQOP-
MAIifHOI CHCTEMH CIIOCTEPEKEHHS SKOCTI BOJl Ta aBTOMATH30BAHOI i7eH-
TUdiKaii mapaMeTpiB KOMaHA JJIsl CHHTE3y CKIAaTHHUX 3BITIiB iH(pOpMAIiii-
HOI CHCTEMH Ha OCHOBI CEKBEHLIIHOTO X0y Ta METOJ] aBTOMaTH30BaHO1
ineHTHdiKanii mapaMeTpiB KOMaHJ JUIS CHHTE3y CKJIQIHUX 3BITiB 3a iH(O-
pMariiero 3 pensmiiHoi 6a3u AaHUX 1H(GOPMAIIHHOT CHCTEMH, KUK JTI03BO-
JIsie aBTOMATH30BaHO MPOBECTH BHOIPKY Ta 00pOOKY 3a1aHOr0 Habopy BXi-
JTHUX Ta BUXIAHUX JaHUX IJis1 GOPMYBAHHS 3BiTy.

VY TperboMy po3misli HABEEHO aNTOPUTMH PO3POOKH MOEINEeH KiaciB
BXITHMX Ta BHXIITHHX JaHUX PEaJbHOI CHCTEMH Ha OCHOBI THIIOBHUX MOJE-
nen.

Y 4eTrBepTOMY PO3iJi HaABEIEHO MPHUKIAIN 3aCTOCYBAaHHS PO3POOICHOT
TEXHOJIOT1{ MPOEKTyBaHHS 1H(GOPMAI[IHHIX CHCTEM CIIOCTEPEKECHHS SKOCTI
BOJI.

TekcT KHUTH HAITMCAHUH, epeBakHo, A. P. SmontoM 3 MaTepiaiB io-
ro KaHIUIATCHKOI JUCEPTALlil, 6 BUKOPUCTAHO PE3yJIbTAaTH HAYKOBHX 10C-
JDKEHB 1. T. H., mpodecopa B. b. Mokina. Takox poboTa JONOBHEHA pe-
3ylbTaTaMH JOCTIKEeHb K. T. H., morneHta M. I1. Boynu. [TocranoBka 3a-
Jad Ta HayKOBE KEPIBHHIITBO JOCIIDKCHHSMH 3IiHCHIOBAIOCH Mpodeco-
pom B. b. Mokinum.

BimsuBwy, 3ayBaxkeHHS 1 OOAKaHHS MPOCHMO HAJICHIIATH 3a aJpecoro:
21021, m. Binaums, XMenpHHIIBKE Ioce, 95, kadempa MoJACTIOBAaHHS Ta
MOHITOPHHTY CKIIQJHUX CHCTEM BiHHHIIPKOTO HAalliOHAIBEHOTO TEXHIYHOTO
YHIBEpPCUTETY.

ABTOpH BUCIIOBIIIOIOTh MOJSIKY:

— pexropy BHTY, akan. HAIIHY, n.r.H., npod. b. I. Mokiny, sxuit
npotsirom 2000-2009 pp. O6yB HayKOBHM KEPiBHHKOM HAyKOBO-JOCIHiTHOI
nmaboparopii EKONOTIYHHX JOCHIPKEHb Ta EKOJOTIYHOTO MOHITOPHHTY
BHTY, ne BUKOHAHO yCi AOCHIIKCHHS, Ta 33/1aBaB HAIPSMOK JOCIIKCHb
JlaHo1 poboTH;

— 3aBimyBauy jabopaTopismu Kadeapu MOJETIOBaHHS Ta MOHITOPHH-
ry cknagaux cucteM (MMCC) BHTY H. M. N'onyap 3a miHHi KOMEHTapi Ta
Npomo3ulii y npeMeTHiH raiysi;

— crapuomMy Bukiagauy kadheapu MMCC BHTY €. M. Kpuxanos-
chKkoMy 3a jgonoMory y po3podui bJl ta 'IC-3a0e3meueHHs CTBOPEHHUX iH-
(dopMaLiitHUX cUCTEM;

— xonektuBy Kadenpu MMCC 3a nonomory y cTBOpeHHi iHdopma-
IifHUX CHCTEM Ta B O(pOPMIICHHI KHUTH;



— 3a LiHHI HOpajH, iael Ta KOHCYJbTAIll y IpeIMETHIN raimy3i J0ci-
JKEHB!

O 3aCTYMHHKY HadaJbHHKAa bBaceWHOBOro ymIpaBNiHHS OJHUMH
pecypcamu pivuku [liBgennwuii byr 0. C. ['aBpukoBy;

O HayaJbHHUKY YIpPaBIiHHA I1HCTPYMEHTAJIbHO-I1a00paTOPHOIO
koHTpomo JlepkaBHOI exosorignoi iHcmekuii MiHnpuponun Yxpainu
A. 1. Bosoxosiii;

O HavaJbHMKY BiJJIUly HOBEPXHEBUX Ta 3BOPOTHHUX BOJ IHCTPY-
MEHTaJIbHO-1a00paTOPHOTO KOHTPOJIO Jlep:kaBHOI €KOJOTiuHOi iHCHEeKIii
Miunpupomu Yipainu O. I'. KaneTnHCbKil;

0 romnoBi HeypsmoBoi rpomancekoi opraizaiii «3eleHHH CBIT

Honimns» O. T'. SIBopchkiii.
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PO3/1L1 1 5
AHAJII3 IPOBJIEM IPOEKTYBAHHSI IHOOPMALIITHUX
CHUCTEM OBPOBKM JIAHUX CIIOCTEPEJKEHD SIKOCTI BO/JI

1.1. Micue criocTepesxeHHs SIKOCTi BOA Y CHCTeMi MOHITOPUHTY Li€l
SIKOCTI

3rigo 3 IlocranoBoro Kabinery Minictpie Ykpainu «IIpo 3atBep-
JokeHHs1 [TosioxeHHs 1po Aep)KaBHY CHCTEMY MOHITOPHHTY BOJ AOBKLILIS»
[65]: "depxaBHull MOHITOPUHT BOJ 3/iHCHIOETHCS 3 METOIO 3a0€3TeUeHHS
30upaHHs, 00poOIIeHHs, 30epeKeHHS Ta aHaNi3y iH(pOpMAIil Ipo CTaH BOJ,
MPOrHO3YBaHHS HOTo 3MiH Ta po3po0JIeHHs] HAyKOBO OOIPYHTOBAHMX pe-
KOMEHAALH U1 NpUIHATTS pillleHb y rajy3i BUKOPUCTAHHS 1 OXOPOHH BOJ
Ta BIATBOPECHHS BOJHUX pecypciB".

CxeMa 0OpoOKH JaHUX MOHITOPUHTY, HaBeAeHa Ha puc. 1.1.

I

CnocTepexeHHs MopentoBaHHA |

. IHcpbopmauinto- |

O6'exT 4 | Natoparopis 2 ananitaanan | 4 Cy6'exT 3
| MOHITOPUHTY cy6'eta LeHTp Ly npuithsTTs
41 KOHTPOIO MOHITOPUHrY MoHiToputry | 5 | pilleHb

I

I

|

Puc. 1.1. Cxema erarmiB MOHITOPHUHTY BOJ B YKpaiHi:
1 — Binbip npo0; 2 — nepeaaBanHs; 3 — 30epexkeHHsT; 4 — OLIHIOBAHHS,
aHaJi3, KOHTPOJIb, MOJICIIOBAHHS; 5 — IPOTHO3YBaHHS, BUPOOJICHHS
pEKOMEHAIIIi

Crioyatky MpOBOJMTHCS Bigdip mpod BoaM, Maii BimiOpaHi mpobu moc-
TaBJSIOTHCS 10 JTAOOPATOpiH, JIe IPOBOMATH AHAI3M 1 BU3HAYAIOTH SKICTh
BOJI. BUKOPHCTOBYIOUH pi3HI THITM METOIUK IPAIiBHUKH JTabopaTopii BH-
3HAYAIOTh MOKA3HUKU SKOCTI BOJ| i3 BKa3aHHAM IOXHMOOK BHUMIPIOBaHHS 1
CKJIaJaf0Th IIPOTOKOJI 3@ pe3yiIbTaTaMu BUMipioBaHb [41, 64]. Yes indop-
MaIlisl aHATI3YEThCS aHATITHYHUM [IEHTPOM MOHITOPHHTY (KOHTPOJIIO) 1 Ha-
KOIIMYYETHCS B CrielianbHUX 0a3ax qaHuX. OCHOBHOIO 3a/1a4€I0, SIKa CTOITh
Hepes aHATITUYHUM LIEHTPOM MOHITOPHHIY, € OI[iHIOBAHHS SIKOCTi BOJX i
TEHCHIIT 11 3MiHU Ta HAJaHHS BiAMOBITHUX peKOMeHIaIliil cy0’ekTam, 1o
MPUMAIOTh pillieHHS [65].
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Bimomo, 1m0 aBTOMaTH3allis MPOIECIB MA€ MiCIle Ha IBOX TOJOBHHX
eTanax MOHITOPUHIY — il 9ac CHOCTEPEeXKEHHs Ta IiJ] Yac aHawmi3y i Mo-
JIETIOBAHHS JAHUX PO sKicTh Box [13, 48, 50, 55, 79, 140-143].

Omnepauii HpOro eramy B YKpaiHi € YiTKO CTaHAapTH30BaHUMH. ICHY-
10Th BiqnoBiAHI cranaaptu ta mertoauku (TY — texuiuni ymosu, JICTY —
nepxaBHi craHmaptu Ykpaian, KHJ[ — kepiBHI HOpMAaTHBHI TOKyMEHTH,
ISO — crammapté MixkHapomHoi opraHizamii craHmapTh3amii (3 aHrI —
International Organization for Standardization), CaulliH, OBPB — opieH-
TOBHO Oe3meuHi piBHI BiumBy, I'JIK — rpaanyHOOIyCTHMI KOHIIEHTpAIii,
MBB — MeTouK1 BUKOHaHHS BUMIipIOBaHb Ta iH.), SIKi pETJIaMEHTYIOTh YCi
MpoIecH BiIOOpy MmpoO, BUMIPIOBaHHS 1X mapamerpiB, 00poOiIeHHs, 30epe-
JKEHHS Ta MepeJlaBaHHs B iHIII ciy»kOu uu migposninu [41, 46, 64, 89, 93,
94, 118]. HeoOxigHicTh IbOT0 00yMOBIIEHA THM, IO 3 PE3YJIBTATIB CIOCTE-
PeKEHb Ta iX MOPIBHSAHHS 3 BINNOBIIHAMH HOPMATHBHUMH 3HAYCHHIMHU
HapaxoBYIOTbcsl mTpady 3a 3a0pyJHEHHS HABKOJIHMIIHBOTO IPUPOJHOTO
cepenoBuIa. HasBHICTh €JMHOTO HOPMAaTHBHO-METOIMYHOTO Ta METPOJIO-
TiYHOTO 3a0e3MeueHHs Y Taly3l MOHITOPHUHTY BOJl B YKpaiHi Jae MmiJcTaBu
CTBEPXKYBATH, 1[0 € MOKJIMBOK PO3POOKA TEXHOJIOTIi aBTOMAaTH30BaHOTO
CTBOpPEHHS 1H(POPMaLiHHUX CHCTEM CIOCTEPEKEHHs 3a SKICTIO BOJ, OCHO-
BaHa Ha BUKOPHUCTAaHHI YHiI(piIKOBAaHOTO THITOBOTO MAaTeMaTHYHOTO, alrOpH-
TMIYHOTO Ta IPOTPaMHOTO 3a0€3CUCHHS.

3 y4acTio aBTOpiB B YKpaiHi CTBOPEHA Ta MOCTIHHO YIOCKOHAIIOETHCS
€JIMHa aBTOMAaTH30BaHAa CHCTEMa CIIOCTEPEKEHb 3a AKICTIO BoA Ha 6asi IH-
(dhopMarliitHo-aHaTITHYHOTO TIEHTPY MOHITOPHHTY IOBKLLIL MiHIIpHpOIU
Ta OKpEeMHUX MIiHICTEpCTB Ta BimoMcTB — JlepkBoarociry, Jlep:kaBHOT eKoII0-
riunoi incnekiii, MO3, MHC ta iH.

1.2. Oraspn pyHknionyrounx ingopmaniiiHuxX cucTeM cnocTepeKeHHs
SIKOCTi BOJ

3pobumo ormay iHGOPMAIIHHUX CHCTEM CIOCTEPEXCHHS SKOCTi BOJ,
AKi peanbHO (DYHKI[IOHYIOTh Ta BHKOPHCTOBYIOTHCS B €KOJIOTIYHHX yCTa-
HOBax YCiX PerioHiB KpaiHu.

OcHOBHAMH QYHKIISIMH 1H)OPMaLiHIX €KOJIOTTYHUX CHCTEM CIIOCTe-
PEKEHHS SKOCTI BOJ € 30MpaHHs, HAKOITUYCHHS, 00poOKa JaHUX TPUPOJ-
HUX Ta CTIYHUX (3BOPOTHUX) BOJ Ta iX IepenaBaHHs y BIIILTH, SKi 3aiiMa-
IOTBCSI QHAJII30M Ta MPOTHO3YBAHHSIM CTaHy MOHITOPHHIY JOBKULIA, a Ta-
KO)K KOHTPOJIEM 3a JDKepelaMH 3a0pyIHEHHS, IO BIUIMBAIOTH Ha 3MiHY
€KOJIOTIYHOi PiIBHOBArW JOBKIJIJIS.

Cepen HalOULIBII BiZIOMHX BIPOBA/DKEHHX B YCIX perioHax YKpaiHu
CHCTEMH MOXHA BUIIIUTH TaKi OCHOBHI CUCTEMHU:
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1. Cucrema IH(dopmaliiiHO-aHATITUYHOTO LIEHTPY MOHITOPHHTY JO-
Bkiyuts Minnpupoau (IALl Minnpupoan) (po3pobrux - TOB «EP-JIXI-
JIEWTA», M. KuiB) 3 miacucreMamu perioHanbHOro piBHs (PO3POGHHUK -
HIUT «EJEM» BiHHUIBKOTO HaliOHAJBHOTO TEXHIYHOTO YHIBEPCHUTETY):
aBTOMATU30BaHi po0Ooui Micis perioHanbHux ALl mepkynpaBiiab 0Xopo-
HHU HaBKOJIMIIHBOTO NPHPOIHOTO CEPEAOBHINA Ta CyO €KTIB PETiOHAIBHUX
CHCTEM MOHITOPHHTY OBKIJUISA, BUIIPOOYBAaHi B IIECTH 00JIACTAX YKpaiHH.

2. €nuHa aBTOMaTH30BaHa cucTeMa Jlep)kaBHOI €KONOTIYHOT IHCTICKIT
Ta MiAPO3ALTIB aHAJTITUYHOTO KOHTPOJIIO TEPUTOpiabHUX OpraHiB MiHI-
PHpOIH i3 OTPUMAHHSAM pE3yJIbTATiB BUMIPIOBaHb CTaHy 3a0pyIHEHHS J0-
BKULTS, BUKAAIB, CKUIIIB 1 BIAXOMIB, IX HAKOIIMYCHH:, 0OpOOJICHHS Ta aHa-
nizyBanHs (ACY «Exolncnexrop»). ACY «ExolHcniekTop» Mae Tpu OCHO-
BHI migcucremu: «Boxa Ta ckummy», «[pyHTH Ta Bigxomw» Ta «Bukumn»,
SIK1 YCITIITHO anpoOoBaHi i BIIPOBaPKEHI B 00JacCHHX Miapo3aiiax Jepxas-
HOI eKoJIOTiuHOI iHcmekmii Minnpupony, y T. 4. B Kuesi, CeBactomnodii ta
ABtoHOMHi# Pecriy6mnini Kpum.

Cucrema 3a0e3nedye aBTOMaTH3aIlil0 BAKOHAHHS BHMIPIOBAHHS 3T1THO
3 aTeCTOBaHUMM METOJMKAMH, BU3HAYCHHS ITOXHOKHM BHMIpIOBaHHSI, (op-
MYBaHHsI OCHOBHHX PO3IOPSAYNX (aKT BinOOpY MpoO, MPOTOKON BUMIpIO-
BaHHA, XYPHAJIN) Ta 3BITHUX JOKYMEHTIB iH(pOpMAaIiifHO-BUMipIOBAIEHIX
migpo3aitiB Jlep)kaBHOT €KOJIOTIYHOI 1HCTIEeKIIIT PO CTaH 3a0pyaHEHHS I10-
BKULTSA YKpalHU Ta pe3yJIbTaTH IHCIEKIIHHOT TisTTBHOCTI.

3. Cucrema MoHiTopunry skocti Box Jepxsoarocmy (H/II npobiem
MaTeMaTHIHUX MamuH Ta cucreM HAH Ykpainn).

Cucrema 3abe3neuye 30epekeHHs, aHami3 Ta 00poOKy JaHUX CIIOCTE-
PEKEHP SKOCTI BOJIH, SIKI IPOBOIATH yCi OACCHHOBI YIPaBIiHHS BOIHIX
pecypciB Ta geski obnsoarocnu Jep:kBoarociy.

4. TadopmariifHi CHCTEMH TiZPOMETEOMOHITOPHHTY JlepxrigpomMerc-
JTYKOH.

Cranom Ha Gepesenb 2008 poky 3 nanux JlepskaBHOI rizpoMeTeoposio-
TiYHOI cimyx0m YKpaiHu peryysipHi riipoMEeTpHUYHI CIIOCTEPEKEHHS IIPOBO-
TATHCS Maibke Ha 450 TiApoJOTiYHNX TOCTaX Ha pidkax, o3epax i BOJIOCXO-
Bumax Ykpainu. Maibke Ha 400 cTBOpax, IO pO3TAalIOBaHI Ha piyKax
YkpaiHu, BeAyThCs CIIOCTEPEKEHHs 32 XIMIYHUM 3a0pyTHEHHSM Boau [39].

30Kkpema, CTBOpEHa, BIPOBA/PKEHa Ta MOCTIHHO BUKOPHCTOBYETHCS B
poboti epxkaBHol rimpomereoponoriunoi cimyxdu MHC Vikpainn Ta
LenTtpanbuoi reogisnunoi obcepBaropii MHC VYkpainu Oararouinbosa
KoMIT 10TepHa iHpopMartiiitHo-ananiTuaHa cuctema (IAC) "Ximiunuii ckian
Ta SAKICTh MOBEPXHEBHX BOJ YKpaiHu" (YKpaiHCHKHH HayKOBO-TOCIITHUH
rinpomereoponoriuauii iHcTuTyT HAH Vipainm (YxpHZAI'MI), wm. Kuis,
mupektop — uneH-kop. HAH Vkpainu, areorp.H. B. 1. Ocanuwmii)
(puc. 1.2).
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Puc. 1.2. ®parmMeHT KapTH €KOJIOTIYHOTO CTaHy ITOBEPXHEBHUX BOJ 32 JIa-
HUMH [JlepxrinpomeTciyxou (po3poonuk: YkpHII'MI)

5. Cucrema «I'impochepa» Minnpupoan (YxpH/II exomorigaux mpo-
Oomem MiHicTepcTBa OXOPOHHM HaBKOJHIIHBOTO IIPHPOIHOTO CEPeNOBHINA
VYkpainu, M. Xapkis).

Ha ocHOBI exkcHepTHO-aHAJIITUYHOI OIHKHM CTaHy iCHYIOUOi CHCTEMH
MOHITOPHHTY HaBKOJIMIIHBOT'O MIPUPOIHOTO CEPEOBHIA pO3po0IIeHi i3 3a-
crocyBanHsiM ['IC ArcView Ta BhpoBajpkeHi B MiHNpHupoai 0a3u IaHUX
OCHAIIIEHOCTI MEPEeX crocTepexenb MiHnpupoau «Atmocdepa» i «igpo-
ctepa» (kepiBHHK IpoekTy — K. T. H. €. M. Bapnamos, YH/IEII, Xap-
kiB). IIporpamuo-iHpopmaLiiiauii KoMITIeKc IuX 0a3 J03BOJISE OIIHIOBATH
Cy4acHHUI cTaH Ta oNTHMi3yBaTH 3acTocyBaHHsa 3BT mMepex crnocrepexeHb
HaBKOJIMIIHBOTO MPUPOJHOTO CEPEeOBHIIA 1 MPUIIMATH CBOEYACHI ynpas-
JIHCBHKI pillleHHS, B TOMY YHCIIi JUISl OTIEPATHBHOTO pearyBaHHs B IITaTHUX
Ta HaI3BUYAHHUX CUTYAIlisIX 1 ITiIBUIIICHHS PiBHSI €KOJIOT19HOT OC3ICKH.

6. Cucrema 2-TII «Boxrocm» (YkpHBLI 1T «YkpBoacepsicy).

OnHa 3 HaliaBHIMMX KOMIT'IOTEpHUX iH(pOpMAIiMHUX cucTeM YKpai-
HH, cTBOopeHa me g IBM AT 286 mix MS-DOS. ¥V 2007 poui 3’sBrIach
neprra Windows-Bepcis cuctemu. CuictemMa 3a0e3reuye BBEICHHS, aHATI3
Ta CHCTEMAaTH3allilo JaHUX BOJOKOPHCTYBaHHS, Yy T. 4. JaHUX PO SKICTb
CTIYHHX Ta 3BOPOTHUX BOJ, B YCiX OaceliHOBUX yIPaBIiHHAX BOAHUX Pecy-
pciB Ta fesikux obnBoArocnax JlepkBoarociy.

AHani3 mokasas, IO, Ha JXallb, yCI Ii CHCTEMH He M030aBJICHI TaKMX
OCHOBHMX HEJIONIKIB:
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1. BincyTHs aBTOMAaTH3allisl MPOLECIB CyNPOBOKEHHS BinOOpy mpod
Ta BUMIPIOBaHb — BHOCSITBCSI JIUILIE PE3yJIbTaTH BUMIPIOBAHb.

2. He 00uncImiolOThCSI MOXUOKH BHMIpIOBaHb, TIPH TOMY, IO BUMIpIO-
BaHHS OJHHX 1 THX € MOKA3HUKIB y PI3HUX 00JACTAX 3IIHCHIOETHCS pi3-
HUMHU NPUJIAJIaMU Ta, 4acTo, 38 PI3HUMU METOIUKAMHU.

3. He miaTpuMyeTbcsl BeICHHS IEPBUHHUX AAHUX CIIOCTEPEKEHHS 3Ti-
JTHO 13 3aTBEpKCHUMH (hopMaMHu.

Kparui pe3ynpTaTi 1a€ BUKOPHCTaHHS aBTOMaTHYHHUX CTaHLIN CIocTe-
PEXEHHS CTaHy BOJ, SIKI BAKOPHUCTOBYIOTBCS JUIsl MOHITOPUHTY CTaHy MpH-
ponaHMX BOA B 3akapmarchkiit obsacti. B Gaceitni p. Tuca npotikae Bennka
KUTBKICTh MaJIMX TIPCHKUX PIYOK, TOJNOBHI 3 sKUX (piuku Tuca, JlaTopuis,
VY3K) MaroTh TPaHCKOPAOHHHH cTaTyc. B OCTaHHI POKH psii TEXHOTEHHUX
aBapiifHux cutyauiit (B PymyHii Ta YkpaiHi) npu3Boauia 10 BUMAIKIB JIO-
KaJIbHOT'O 3a0pyAHEHHS PivoK i mepeadi oro Ha TEPUTOPIIO CYCITHIX Kpa-
. Takox aKTyaJbHOIO JUIsl 3aKaprarTs 3aJIUIIAEThes podiieMa MaBoAKIB
Ta IOBEHEH, sKi, (POPMYIOUUCH Y [IbOMY PETiOHi, MOTIPIIYIOTh SIKICTh BOAM
Ta HaHOCSThH BEJHMKOI IIKOJM rOCIOJAPCTBY KPaiH, PO3TALIOBAHMX HUKYE
3a Teuiero p. Tucu. ToMy TyT HifOTh BJIACHI MPOrpaMH MOHITOPHUHTY JIO-
BKLJIISI, aBTOMaTHYHI CTaHIII CIOCTEPE)XEHb Ta AKTHBHO IPOBOJIATHCS Mi-
xHapoaHi (PymyHis, CnoBauunHa, YTOpIINHA) TOCTIUKEHHS y Wil Tamysi
[20].

Hanpuxmaz y 2004 p. 3a CIpusiHHS YTOPCBKOi CTOPOHH OYIIO BBEICHO B
eKCIITyaTalilo aBTOMaTHYHy CTaHIII0 MOHITOPHUHTY SKOCTi Boau p. Tuca B
M. TauiB. Bona morommHHO 3mificHIOE BinOip mpoO BOXM Ta BHKOHAHHS
aHaJTi3iB, 10 Ja€ MOXJIMBICTh MAaTH ONEpPaTHBHY iH(GOpPMAIIIO TIPO AKICTh
BOJIM y BepxiB’i Oaceiiny p. Tucu, B ToMy uucii Big nputok Tucu p. I3a ta
p. Bimey, sxi BuTikaioTs 3 Teputopii PymyHii, Ta monepemkyBaTH npo aBa-
piitHi 3a0pyaHEHHS OBOTO BOXHOTO 00’€KkTa. BapTo BigMiTHTH, IO IS aB-
TOMAaTHYHA CTaHIliS MOHITOPHHTY SIKOCTI BOAM Halla€ ONEPaTHUBHY iH(OP-
Mallilo 32 OCHOBHMMH ITOKa3HUKAaMH SIKOCTI BOJ, SIKI BU3HAYAIOTHCS Hepe-
CYPCOEMHUMH Ta HETPYAOMICTKHMH METOJAMH, a Ul BU3HAYCHHS HHU3KH
IHITNX TTOKa3HHKIB MOTPiOHE BTPYYaHHS JIIOIWHH.

3 Mmeroro 3axucty Oaceiiny p. JyHnail 3a cropusHHs nporpamu TACIS
CTBOPEHO Ta 3aifHO B M. YKropoj ['0JOBHUI MiXHapOAHUH LEHTP aBa-
piitroro omnosimenus (I'MLIO) npo Hax3BH9aliHi 3a0pyaHEHHS B OaceiHi
p. Tucu, skuil y BUNagKy Haa3BUYaHUX CHUTYyalidl CHIBIpAIIOE 3 aHAJIOT-
YHUMH [IEHTPaMH OIOBIIIEHHS CyciaHix kpaid (PymyHis, Yropmuna, Cio-
BayumHa) [21].

Ha »xainp, i cucteMu TeXX He 11030aBiIeH] IEBHUX HENOJIKIB:

1. OCHOBHUM HEJIOJIKOM OXapaKTEePH30BaHUX CHCTEM € Majla KiJIbKIiCTbh
[TOKA3HHUKIB, IKi BU3HAYAIOTE 1[I CUCTEMHU.

2. YacTKOBa HEY3rO/DKEHICTh IHO36MHHUX METOJMK BUKOHAHHS BUMIpIO-
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BaHHS 3 METOJMKAaMH, SIKI BUKOPHUCTOBYIOThCS CHCTEMaMH MOHITOPHHTY
perioHiB YKpaiHH.

3. ABTOMaTHYHI CHCTEMH € MaJIONOIIUPEHUMH, OCHOBHOIO MPUYHUHOIO
4OT0 € Jy’Ke BUCOKA BapTICTh.

IcHytoua B YkpaiHi cucTeMa MOHITOPHMHIY JOBKIUUISL HEMOXJIMBa 0e3
pyd4HOI mpari Ha eTami Bixbopy mpo0 Ta MpoBEAEHHS NEPBHHHUX BHMIpPIO-
BaHb. 3p0O3yM1iJIO, IO caMe Bi0ip Mpoo sl CIIOCTEPEIKEHD BiIrpae rojoB-
HY POJIb B MOAAJBIIOMY aHaNi3l SKOCTI BOAM Ta MPUAHATTI BIAMOBIIHHX
pimens (mauB. puc. 1.1). Ane 3Ha4Ha CKJIQAHICTH OOPOOKM MEPBUHHUX Ja-
HUX CIIOCTEPE)KEHb Ta HEOOXiMHICTB 1X 30epexXeHHs i mepegaBaHHs B iHII
CHCTEMH POOWTH HEOOXITHUM CTBOPEHHS iH(pOpPMAIifHAX aBTOMaTH30Ba-
HHX CHCTEM CIIOCTEPEKEHb.

OTxe, aKTyaJlbHUM € CTBOPEHHS TEOPETHYHHMX Ta MPAKTUYHHUX 3acal
PO3pOOKH CHCTEM aBTOMaTH30BaHOI OOPOOKH JAaHHX CIIOCTEPEKEHb SIKOCTI
BOJI, OPi€EHTOBAaHUX Ha PYYHHH BifOip mpoO Boam Ta iXx 0OpOOKY B Mexax
CTallOHapHUX J1abopaTopiid, BpaxyBaHHS METOAUK BUKOHAHHS BHMIpIO-
BaHb, O0YHCIIEHHS IMOXHOOK BHMIipPIOBAaHb, BiAMIOBIMHICTE €IMHUM HOpPMaM
Ta CTaHZapTaM LIOJ0 OOpOOKM NAaHWX Ta BEICHHS JIOKyMEHTalii, MOXIIHU-
BICTb aBTOMAaTH30BaHOI'O IEpe/laBaHHs PE3yJIbTaTiB CIIOCTEPEKEHb B 1HIII
iH(OpMaIliiiHI CHCTEMH.

1.3. Anani3 BinomMux inopmaniiiHuX TexHoJIOTiii 1151 NPOEKTYBAHHA
iHdopmaniiiHux cucTemM 00poOKHU AaHMX

Sk mpaBmio, MiJ Yac CTBOPEHHS cydacHOi iH(OpMAIiitHOI crcTeMu
ekororigHoro koHTpomo 9u MoHiTopuHTy (IICEKM) BHKOPHCTOBYIOTHCS
TakKi OCHOBHI iH(oOpMaiiiHi TexHonorii [ 3, 5, 8-11, 22, 42, 43, 48, 51, 54,
56,61,67,71, 95,102, 105, 121, 135-137, 139, 144]:

- 00’€KTHO-OPIEHTOBAaHI TEXHOJOTII MPOrpaMyBaHHS Ha OCHOBI MOB
nporpaMyBaHHsi Bucokoro piBHs Tunmy C++, Visual C++, Delphi, Visual
Basic, Visual Studio.NET, C++ Builder Ta iH., Ha SKHX CTBOPIOIOTHCS
YIPaBIAIOYi TPOTrPaMH-000TOHKH aBTOMATH30BAHMX CHCTEM Ta OKpeMi
MOy JUIs TPOBEAEHHS MaTeMaTHIHUX PO3PaXyHKIB;

- TEeXHOJIOTi1 6a3 JaHuX, AKi peani3yloThCs y CHCTEeMax YIpaBliHHS Oa-
3amu nanux (CYBJ]) MS Access, Oracle, Paradox Ta iH., 32 JOITOMOTOIO
SIKHX CTBOPIOIOTBCS MOTY)KHI CHCTEMH AJIsi aBTOMAaTH30BAaHOTO 30MpaHHS,
00po0OKH, 30epiranns Ta Bisyaiizauii y BUIVISIAL JiarpaM, TaOJIHIb Ta TEKC-
TOBHX 3BITiB JAHUX KOHTPOJIIO Ta MOHITOPUHTY;

- reoiHpopmaniitai TexHosorii y makerax mporpam (I'IC-makerax)
ArcGIS (ArcInfo, ArcView), Maplnfo, Panorama, Digitals Ta iH., siKi 10-
3BOJISIFOTH OOpOOJISATH €KOJIOTiYHI JlaHi 3 ypaxyBaHHAM IX IIPOCTOPOBOI
IIPUB’SI3KU Ta IPOBOIUTH Bi3yawi3amilo y BUTIIII Pi3HUX KapT;
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- MepexHi texHousorii PHP, Java Ta iH., sIKi J0O3BOJISIOTH CTBOPIOBAaTH
Ta BUKOPHCTOBYBAaTH PO3MOJiNeHI OaHKM ekoiyoriuHoi iHdopMarii, 3a6e3-
MeYyBaTH 3pY4HUM JOCTYII A0 JaHUX 3 OY/b-IKOI TOUKHU CBITY TOLIO.

3po3yMilo, MO TaKU# MOALT € JOCUTh YMOBHUM, OCKLUIBKH Cy4YacHi CH-
CTEMH MalOTh BJAacHI BOYJOBaHI IMiICHCTEMH, L0 NOETHYIOTh JEKiJIbKa Te-
xHousorii pazom. Hanpukian, I'IC-maketn ArcGIS, MapInfo, Panorama ta
iH. MarOTh 1 CBOI IiJCHCTEMH YIPaBIiHHI 0a3aMU T'e0aHUX, MalOTh Mepe-
xHi migcucremu (ArcGIS Server, Maplnfo MapXtreme Java, Panorama
GIS WebServer) mist podotu 3 Internet-rexunomnorisimu. CYB] Oracle Bxe
no3Boisie mpaitoBaty 3 I'IC Hanpsmy (Oracle Spatial) [43]. Ane noMinyro-
YUM MiIXOJIOM JIMIIAETHCS BUKOPUCTAHHS HAHKpAIIUX TEXHOJOTIH KOXKHO-
ro THITy 3 1X moAanbInoi inrerpaniero. OHIEIO i3 KIFOYOBUX MEpEeBar TaKHX
riOpUIHUX CHCTEM € MOPIBHSIHO HHU3bKa BapTICTh, OCKUIBKH CHCTEMA, IIO0
BHKOPHCTOBYE OC3KOIITOBHI UM HAWITOTYKHIIII Cepesl HAWICIIEBIINX TTijI-
CHCTEM, SIK IIPaBUIIO, € 3HAYHO JICIIECBIION0, HIXK HAAMOTY)KHa CUCTEMA, [0
Hajae yci MoxiuBi TexHouorii, Hampukian ArcGIS uu Oracle. Ha xaib,
icHyrodi MeToan aBTOMaTH3oBaHOro mpoektyBaHHA [ICEKM He mo3Boms-
IOTh TPOEKTYBATH Taki TiOpWAHI cucTeMH. SIK mpaBMIIO, TaKki METOAM TO-
3BOJISIFOTH CTBOPUTH IPOrPAMHUI KOJ JIMIIE B SIKOMYCh OJJHOMY KOHKpET-
HOMY cepenoBui [43, 54, 67].

Haii6inpIe momupeHHs y CBiTi OTpUMaB METOJ, OCHOBAaHUI HAa BHKO-
pucrarHi UML-mopeneii. CriodyaTKy yHiBepCaJIbHOK MOBOIO MOJICITIOBAH-
Hs crpykTypu cuctemu (UML) crBoproerscst kommiaekc UML-moneneit
(BapiaHTiB BHKOPHCTaHHS, KJIAciB, MOCIITOBHOCTEH, MisSIBHOCTI TOIIO), a
JITi y creliaiibHid cucTeMi aBTomMaTm3oBaHOro mpoekTyBaHHs (CAIIP),
Hanpukiag Rational Rose, 3miCHIOETBCS aBTOMAaTU30BaHUI CHHTE3 IIPO-
TpaMHOTO KOJy i3 3a3HaYeHUMH 3B’s3kami [6, 53, 120]. Ane crnocib cTBo-
perns iHpopmariiiaoi cuctemu y Takux CAIIP moci € cripaBoro smime goc-
BiTueHUX (PaxiBIiB 3 iHOPMAIITHUX TEXHOJIOTIH, JIUIIAIOUYNCh HEIOCTYTI-
HOIO Jutst paxiBIiB 3 00 €KTHOI rany3i, HalPHUKJIaJ] EKOJIOTIB.

Haii6inpmre nommpeHHs OTpUMany Taki iHpopMaIliiiHi TeXHOIorii aB-
TOMAaTH30BaHOTO NMPOEKTYBaHHS iHpopMamiiHuX cucteM [53]:

1. Texnomnoris UML-Mozeneil.

2. Texnomnorist ER-moneneit.

3. CTpyKTypHi MOBH IpOTpaMyBaHHS.

OxpeMo CITiji BUIUTUTH CepeIOBHIIA JUI aBTOMATH30BAHOTO ITPOEKTY-
BaHHs cucteM yrpasiinas 6azamu nanux (CYB/I), Hanpuknan MS Access,
Paradox, Oracle Toiio.

1.3.1. Texnoaorias UML-moaeei

Jnst popmaii3oBaHOro ONMUCy PO3pOOOK 3aralibHONPUHHSATO BUKOPHC-
TOBYBaTH yHiikoBaHy MOBY MonemoBaHHs (UML) — 11e MoBa Ta Mojei
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Mo3Ha4YeHb Ui crenm@ikamii, Bidyamizamii Ta JOKYMEHTAIil Mojeni
00’eKTHO-OpieHTOBaHUX iH(opMariiHux cucteM [54, 120]. B momatky A
OTIMCaHO OCHOBHI ITOJIOKEHHS, TIO3HAYECHHsT (HOTAIIiI0) Ta MMpaBmiia o0y 10-
BU MOJIENEH II€I0 MOBOIO.

UML € npomMuCIIOBUM CBITOBUM CTaHIApPTOM, IO OIUCYE MOJENi iH-
dopmartiitno-nporpamuoro 3abesnedeHHs [54]. Koxxna UML-monens (uu
UML-niarpamMa) € aHaJIOroOM OKPEMHUX XapaKTepHUCTHK 00’€KTa MOJCIIO-
BaHHs Ta Horo ¢pyHkuiit. Hanpuknan [120]:

- MOJenb BapiaHTiB BUKOPUCTAHHA BioOpakae Ai0UUX CyO €KTIB (UM
KOPUCTYBadiB CUCTEMH), BapiaHTH BUKOPUCTAHHA (CIIeHApii BUKOPUCTAHHS
CHUCTEMH) Ta iX B3aEMOJIIO;

- MOJeTb KJIaciB BioOpakae KIacH i B3aEMOJIII0 MK HIMHU;

- Mojeib MOCHIIJOBHOCTEH BimoOpaxkae 00'eKTH Ta iX B3a€MOit0, BU-
JUJISIFOYX XPOHOJIOTiI0 0OMiHY MTOBITOMJICHHSMH MiXK 00'€KTaMH;

- MOIEJb CTaHy BifoOpakae cTaH, 3MIHM CTaHIB 1 MOAii B 00'ekTax 4u
KOMITIOHEHTaX CUCTEMU;

- MOIeNb aKTHBHOCTI BifoOpa)kae aKTHUBHICTH, CTaH Ta 3MiHH CTaHy
00'€KTiB, a TAaKOX IOJi1, IO BHHUKAIOTh Y KOMIIOHEHTAaX CHCTEMH.

[MobynoBa yciei MHOxkuHU UML-Moneneit, sk mpaBuiio, He € MOILIb-
Hoto. Ha mpakTtuni OynyroTh TiTbKH Aeski 3 HUX. OCHOBHOIO MOAEIIIIO €
MOJIENb KJIACiB.

Icnyrote nBa ocnHoBHux crangaptd UML: UML 1.x ta UML 2.x. Ha
puc. 1.3 HaBeneHa crpykrypa crannapry UML 2.x, noOynoBana B HoTawii
UML-mMogeni kinaciB. BiibIll 1eTaIbHO TUB. Y T0AaTKY A.

o ocHoBHEX HemoumikiB UML-Moenelt MO>KHA BiTHECTH BEJIUKY Killb-
KiCTh PI3HOTO POy MOJEIICH, 1110 € CKJIAJHUM Y BUKOPUCTAHHI, OCKUTBKH 1X
BaXXKKO CTBOPIOBATH Y3TO/DKEHHMHU Mik coboro. Kpim Toro, mmst mpoekry-
BaHHs UML-mofneneli BaXIUBO  BOJIOAITH  OCHOBaAaMH 00’ €KTHO-
OpIEHTOBAHOT'O MPOTPaMyBaHH 1 IPH IIbOMY OpIEHTYBATHCh y IPEIMETHIN
rajxysi poOOTH CHCTEMH, L0 CTBOPIOETHCS, 1I€ 3MEHINYE KUIBKICTh (haxiB-
1iB, SIKI MOXYTh CTBOPUTH KOMIUJIEKC JIMCHO MPABWIIBHUX Ta aJeKBaTHUX
UML-mopeneii.
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UML-moaenb

Mogens Mopenb
CTPYKTYpH noBeajiHku
? £
Mogenb Mogaenb Mogaenb
Knacis KOMMOHEHTIB nakertiB
Mo’ﬂef_'b Mogaenb CcTpykTypu | |Mogenb BUKOPUCTaHHS
06’exTiB CKNafoBuX pecypcis
Mogenb Mopgenb cuctemum
OisanbHOCTI CcTaHy

Mopgenb B3aemogii

Mopgenb BapiaHTiB

BUKOPUCTaHHS
Mopenb Mopaenb Mogaenb Mogaenb
NoCcniA0BHOCTI 3B’A3KY ornsay CUHXPOHHOCTI

B3aemopii

Puc. 1.3. Ctpykrypa mogeneit UML 2.x

1.3.2. Texnoaoriss ER-moneieit

TeopeTruHOIO MOIEIUTIO pelAliiiHOT 6a3u nanux € ER-mozxens (Moaenn
«EnemeHT-BigHOIIEHH»), SKa MpU3HAYeHa Ui HAOYHOTO IMOJAHHS Bij-
HOIIEHb MK pealbHUMH 00’ekTamu mpenMmetHoi obmacti [62]. [ToOynoa
ER-mopeni nmpoBoauThest y Taki eranu [S51]:

- BHU3HAYCHHS CYTHOCTEH, TOOTO 00’€KTiB, iHHOpMaIlis PO SAKi MOBHUH-
Ha OyTH BKIIIOYEHA 710 0a3M aHUX;

- BU3HA4YCHHS aTpUOYyTIB CYTHOCTEH,
00’ €KTIB;

- BHM3HAQUYCHHS THIIIB 3B’53KiB MiIXK CYTHOCTSIMH.

Meta MOJICTIOBaHHS JaHUX MOJSTa€ B MPOCKTYBaHHI KOHIECITYaIbHOT
cxeMu 0a3u 1aHuX y Gopmi oHieT a00 JEKITBKOX JIOKATBHAX MOJACICH, 10

TOOTO XapakTePHCTHUK IIUX
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BIZIHOCHO JIETKO MOXYTb OyTH BifoOpaskeHi (mepeHeceHi) B OyIb-sKy CHC-
TeMy 0a3 JaHUX.

Haii0inpm mommpeHnM 3aco00M MOIETIOBAHHS [aHUX € JiarpaMu
«cyTHICTh—B32eMO3B's130k» (ERD). 3 iXHBOIO JOMOMOTOH BU3HAYAOTHCS
B)XJIMBI JUISl IPEAMETHOI 0011acTi 00'eKTH (CyTHOCTI), X BIacTHBOCTI (aT-
puOyTH) i BimHOMmEHHS oauH 3 ogHUM (3B's3ku). ERD Ge3nocepenHpo BH-
KOPHCTOBYIOTBCS [UISl TPOCKTYBAHHS peIsIiiHNX 0a3 TaHuUX.

Binpin nmeTanpHO TEXHOJOTiS 3acTocyBaHHiA ER-Moneneit ommcana B
nonatky b. IIpu po3poOrii ckiIagHOro MpOrpaMHOTo CepepoBHIIa i3 3aCTo-
cyBanusM ER-mozenei mig gac mepexoxy a0 pensmiiinoi cxemu i3 ER-
MOJIeJi BUHUKAIOTh CKJIAJHOINN 31 3B’s3KaMu gaHux. OOMeEXeHICTh 3aCTo-
cyBanHs ER-Mozeneil momnsirae B ToMy, 10 MPU KOHKPETHU3AI[il KOHIENTYya-
JIBHOT MOZIeTIi HEMOJJINBO BitoOpa3uTH iH(opMaLito Mpo MOBOKEHHS abo
(YHKIIOHYBaHHS OKPEMHX KOMIOHEHTIB CHCTEMH, IO TPOECKTYETHCSL.

Kpim Toro, Bincytai CAIIP mis cuHTe3y mporpamuoro koxy 3a ER-
MozesaMu, moaioHi 1o Rational Rose mist UML-Mozeneii.

1.3.3. CTpyKTYpHi MOBH NPOrpaMyBaHH#A

B 0CHOBI CTPYKTYpHOTO NpOrpamMyBaHHs JIEKHUTb MOHATTS GOPMHU 1 T1-
CIMILTIHM, TOOTO IPOrpaMicT CTBOPIOE TporpaMy i3 0a30BHX JIOTTYHHX
CTpYKTYp. Ba3oBi MOHSTTS CTPYKTYPHOTO MpOrpaMyBaHHs Taki [53]:

- HU3XIJHE TPOEKTYBaHHS;

- CTPYKTYpHE KOJIyBaHHS;

- HACKpPi3HWH CTPYKTYPHHIH KOHTPOJb.

HusxinHe mpoeKTyBaHHS MOJISATa€ B TOMY, IO ()OPMYITIOETHCS BUXiTHA
3aJa4a, sIka po30MBAETHCS Ha Mif3anadi, KOXKHA 3 SKHX JETali3yeThCsl, TOO-
TO IPOBOAUTHCS AITOPUTMIYHA JIEKOMIIO3MIIIS BUXiHOI 3a1a4i. BoHa po3-
BHBAETHCS 10 BUXOAY HA PiBEHb MPOTpaMHUX Mponenyp i ¢pynakuiit. CTpyk-
TypHE IIPOrpaMyBaHHS IIOJIETIIYE PO3POOKY, TOMY IO JO3BOJISE PyXaTHUCS
3BEpPXy—IOHHU3Y. B pe3ynbraTi, MOCTYIMOBO 3aMiHIOIOYH 3arIyIIKHA 200 iMi-
TATOPHU 3aKiHYCHHS NPOTPAMHOTO MPOIYKTY, MOJKHA OyTH BIEBHEHHM, IO
3ajjada poO3B’s3aHA TPABWIBHO, TOMY IIO BiZOyBaeThCS pPyX 3BEpXy—
noHu3y. [IpoOiieMn BHHUKAIOTH, SIKIIO BHXIJHA 3a/iadya HETOYHO copmy-
nmpOBaHa abo mocTaHOBKa ii 3acTapina. JIpyruM HEJONIKOM € Te, M0 TaKUM
YMHOM MAa€MO TIpane3faTHHH MPOAYKT JIMIIE Ha KiHIIEBOMY piBHi, TOOTO
BHECTH OyaAb-siKi 3MIiHH B Iporpamy JyXe CKIamHO 10 ii 3aKiHYCHHs, Ta-
KO, 5IK 1 OLIHUTH pe3yJIbTar.

CrpykTypHe KomyBaHHA. [Ipu HammcaHHI IporpaM JOIyCKaeThCcs 00-
MEXXEeHE HalMCaHHs TPOTPaMHUX CTPYKTYp [53]:

- CJIiIyBaHHS,

- PO3TaTYKEHHS;

- UKJ 200 MOBTOPEHHS.
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