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KniBcbkui HauioHanbHUM yHiBepcuTeT iMeHi Tapaca LLleBuyeHka, Kui

OCOBJIMBOCTI MNPOEKTYBAHHSA FrEOIH®OPMALIIMHUX CUCTEM
AnA 3ACTOCYBAHHA Y BIMCbKOBIA COEPI

Y cmammi Ha ocHosi 06rpyHmoeaHux MemodoJsio2i4YHUX [0JI0KeHb MpedcmassieHo ocobnueocmi MpoeKkmyeaHHs
6azamoqpyHKyioHanbHuUx 2eoiHghopmayiliHux cucmem (IIC) Ans ix npakmu4YyHo20 3acmocyeaHHs y eilicbkoegill cghepi. Po3kpumo
3Micm OCHO8HUX npuHyunie po3pobku makux IC, moxnueocmel ix NoedHaHHs i3 3acobamu, siki u3Ha4YeHi pyHKyioHanbHUMU

MoXKiilueocmsiMu rnpo2pamMHo20 3abe3neqyeHHs.

Knroyoei cnoea: eeoiHghopmauiliHi cucmemu, npoekmyeaHHss [IC, npuHyunu po3pobku [IC, 3acobu 3abe3ne4eHHsI

6azamogpyHkyioHanbHocmi IIC.

MocTtaHoBKa npo6nemu. Benuky 4actuHy iHdopma-
LiMHUX pecypciB, HeODOXiAHWX Cy4acHOMY CyCMinbCTBY,
CKrnagae NpoCTOPOBO-BM3HAYeHa iHpopMaLlisi, LWo Ha3uea-
€TbCA reorpacpivHoto. Big Ti MOBHOTKU, TOYHOCTI, 4OCTOBIp-
HOCTI Ta OOCTYMNHOCTI 3anexuTb B KpaiHi (yHKLiOHYyBaHHS
Ta ajekBaTHUA edEeKTUBHUN PO3BUTOK YCiX cdep Wnoro
XUTTERIANBHOCTI, BKMOYaO4M BiICHKOBY.

TexHonorii peecTpauii, ysaranbHeHHs, nepegaBaHHS,
NepPeTBOPEHHS Ta CNPUMHATTS BKa3aHOi BuLLE iHpopMaLii,
O HasuBaloTbCsA reoiHopMaLiiHuMK, [03BONSATb MO-
HOBOMY NiAXOAUTWM A0 i BUKOPUCTaHHA Yepe3 poboTy B
cepefoBuLi reorpadivHmx iHpopmauiiHnx cuctem (IMC) —
anapaTtHO-NporpaMHNX NIOANHO-MALUIMHHUX KOMMIEKCIB, SKi
3abe3neyytoTb 30ip, 06pobKy, BigoOpaXkeHHs i pPo3noBCto-
[PKEHHS NPOCTOPOBOI iHGopMaLii, 4aHWX | 3HaHb NPO TepK-
TOpit0 ANs ePeKTBHOrO BUKOPUCTaHHS MPY BUPILLEHHI Hay-
KOBMX i MPUKNagHWX 3afad, MoB’A3aHuX 3 iHBEHTapusaulieto,
aHanisoM, MoAentoBaHHSM, NMPOrHO3yBaHHAM Ta TepuTopi-
anbHOK opraHisauieto CycninbCcTBa, ynpaeniHHAM BiliCbkamu
B YMOBaXx BeJ€HHsI BOEHHWX A abo HaB4YaHb TOLLO [7].

BonogiHHS pyHKUiOHANbHUMU MOXMIMBOCTSIMUA TaKoro
nporpamHoro 3abeanedeHHs, ke dopmMye pisHi knacu FC
[1-4] ona edeKkTMBHOrO MOro BMKOPWUCTAHHSA 3a MnpusHa-
YeHHsM, npoekTyBaHHA HoBux [C (ak iHdOpMaLinHKX
CMCTEM Ta MPOrpaMHUX MPOAYKTIB) AN cneuianisoBaHuX
Linen noknagaeTbCs i Ha cyyYacHux daxiBuiB BiiCbKOBO-
reorpadivyHnx cneuianbHOCTEN. AKTyanbHICTb NOCTaBMEHOI
npobnemn  MiACUMIETLCA  HEOOXIOHICTIO  3amy4eHHs
BMCOKOTEXHOIMOrYHMX 3acobie 6opoTbbu 3 arpecopoMm B
yMOBaX BeEHHS aKTUBHUX BINCbKOBUX LiNA.

AHani3 ocTaHHiX gocnigxeHb i nyonikauin. ABTop y
cuny cBo€i NPodeCiNHOI AiANbHOCTI TPMBaNUn Yac NpoBo-
ONTb HayKoBi AOCHIOKEHHs, NpUCBAYEHi (OopMYyoBaHHIO

TEOPETUKO-METOAONONYHMX MiAXOAIB A0 MPOEKTyBaHHA Ta
po3pobKkM reoiHhopMaLiiHUX CUCTEM PI3HUX TepuTopiarb-
HWUX PIBHIB Ta MPU3HaYeHHS; Mae 3HadHy KinbkicTb ny6ni-
Kallii 3 OKpPecneHoro HanpsiMy Haykosoi poboTu. Woro
npodpeciiHe CTaHOBMNEHHS BigOYyNoOCb HA OCHOBI BUBYEHHS
npaub MPOBIOHUX BITYU3HAHMX | 3apPYyODKHUX BYEHMX Y
naHin ranysi (OM. bepnsHta, €.I'. Kanpanosa, 10.0. Kap-
niHcekoro, T.l. Kosauenko, O.B. KowkapboBa, |.K. Jlyp’e,
AA. Nawenka, M. deMepca, J1.I'. PygeHka, B.M. CamolineHka,
B.B. CepaniHaca, C.M. CepbeHtoka, B.C. TikyHoBa, P. Tom-
niHCOHa Ta iH.) i 3aBAsIKM 3aCTOCYBaHHIO Y CBOiI po6oTi.

MeTta cTaTTi. PO3KPUTU 3MIiCT OCHOBHMX MPUHLMNIB
npoekTyBaHHsA C, BU3HauMTK ii onTumanbHy CTpyKTypy Ta
pO3rNsHyTU MOAenb B3aeMogii i3 BignosigHMMu 3acobamu
3abe3neyeHHs GaraToyHKLiOHaNbHOCTI ANsi BpaxyBaHHS
BiAMOBIAHMX 3B’A3KiB y npoueci disnyHoi peanisauii I'C 3
ypaxyBaHHsAM cneuundikn  BincbkoBoi  cdepn. Posrnsag
0COBnMBOCTEN MPOEKTYBAHHSA TeoiHpOpMaUiiHUX CUCTEM
ONs 3aCTOCyBaHHA Yy BIMCbKOBIN cdpepi Yyepes dopmynto-
BaHHSA CUCTEMU OCHOBHMX MPUHLMMIB iX (PYHKLIOHYBaHHS,
WO € CKMagoBOK METOAOMOriYHOI OCHOBM NPOBEAEHHS
BiANOBIAHMX HAaYKOBUX PO3POBGOK.

BuknapeHHA OCHOBHOro Martepiany [OCHiAKEeHHS.
MpaktnuHnin goceig pobotn y IMC 3aceigyye, WO He BCi
nporpamHi NpoaykTn, ki BigHocaTbes 0o [C, BUKOHYHOTb
HeoOXxigHUM Habip GyHKUin Ons peanisauii KOHKPETHOro
NPU3Ha4YeHHs Ta OfepXaHHA MpaKTUYHWMX pe3ynbTarTiB.
MpupatHicTe nNporpaMHoro 3abeaneyveHHs BU3HAYaETbCSA
MOXITMBICTIO BUMKOHaHHA HUM pagy YHKUIR ong Komn-
nekcHoro 6GaraTtoBapiaHTHOrO BUWKOHAHHSI MOCTaBMEHUX
3agay. 3okpema, Ans reoiHopmMaLiiHOro MoAerntoBaHHA
ui dyHkuii FC BusHauveHi aBTopom paHiwe [2, 3] 3
BiAMOBIAHMM MPAKTUYHUMU MOXIMBOCTAMU MOXYTb OyTu
npeactaeneHi Tadnuueto 1.
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Ta6bnuuys 1

®DyHKUiT reoiHdopMaLinHMX cucTem

Ne DyHKUiT

MpakTu4Hui pesynbTat

1. | CTBOpEHHS Undpo-
BWX KapT Ha OCHOBI
pacTpOCKaHyUNX
TexHonorin

MoxnuBicTb nepernsgy Ha
eKpaHi Ta peecTpauii 306pa-
XXEHHS B MEeBHI cuctemi
KOOpAMHAT 3 METOK BEKTO-
pu3sauii

2. | YnpaBniHHa
Bidyanisauieto

3miHa macwTtaby, npoekuii,
npoBeAeHHA aBTOMaTUYHOI
reHepanisadii ToLo

3. | IHTepakTuBHUI
nepernsag iHdop-
mauii B 6asi gaHux

AHani3 iHdopmalii 3 6asm
AaHuX

4. | AHanis npocTopoBux
AaHnx

Posrnsg onvcoBunx xapakre-
PUCTUK, HAHECEHHS NPOCTO-
poBoi iHpopmalLii Ha KapTy

5. | MNpocTopoBuin aHani3
dopmun 06’ekTiB
(reomerTpii)

MpoBeneHHs NpocTopoBMX
BMMIipiB Ha camunx 00’eKkTax

6. | KomnnekcysaHHsA
iHdbopmaLii meTogom
OBeprenHnx
onepauin

[eHepauis noxigHnx o6’ekTiB
Ta BiAHOBIEHHSA X TONoMorii

7. | 3B’si3yBaHHs aTpun-
OyTUBHOI Ta NpoCTO-
poBoi iHhopmauii
(reokogyBaHHs,
NpUeSHaHHA)

HaHeceHHs1 HenpocTopoBUX
OaHWX Ha kapTy kombiHauieto
BigomMux cnocobiB kapTo-
rpadiyHoro 306paxeHHst

8. OpraHizauis 3anuTis
no 6a3 naHunx

dopmyntoBaHHSA YMOB Ta
o6MexeHb Ans NoLyKy
06’ekTiB Ta ix Bidyanizauii

9. | MNpocTtopoBui aHani3
AaHuX, B TOMY 4uchi
3 BUKOPUCTaHHAM
BubopiB, BUOOpIB 3
BUKOPUCTaHHAM
3anuTiB, BMBGOpIB 3a
3paskoM (B aHrmno-
MOBHI pegakLji
BignoBigHo: query,
SQL, query by
example (QBE))

Posrnsg micuenonoXeHHs
00’eKTiB Ta iX aTpMbYTUBHUX
XapaKkTepucTuk (NpoctopoBa
kopensuis)

10. | NpocTopose moae-
TIOBaHHS, B TOMY
yucni uugppose Mo-
AentoBaHHA penbedy

MobynoBa MaTemMaTU4HumX,
KapTorpadivyHux, matema-
TUKO-KapTorpadivyHnx
mMogenewn ycima BigoMuMmu
cnocobamu kapTorpadiy-
HOro 306paxeHHs

11. | Habopwu gns
nporpamicTis

MoxnusicTb BOygoBYBaHHS
HOBUX (PYHKLN 32 4ONOMO-
rol0 MOB MporpaMyBaHHs

12. | KombBiHyBaHHS noriy-
HOro Ta MpPocTopo-
BOro aHanisy

BurikopurcTaHHs ekcnepTHUX
cucTeM, L0 BPaxoBylOTb
NpOCTOpPOBY iHhOopMaLLito

Mpn BWKOHAHHI onepaTMBHMX 3aday  BilICbKOBOro
XapakTepy OKkpemi 3 npefcTtaBneHux yHKUin (Hanpvknaga,
1, 11, gue. Tabn. 1) MOXyTb OYTU MEHLU akTyanbHUMK, abo
HeaKTyanbH1MK B3arani.

Mpouec npoektyBaHHa [C nepenbavae, Hacamnepes,
06r'pyHTYBaHHA BMGOpY nporpamHoro 3abeaneyeHHs Ans
noganslwoi nobynoBu GaratogyHKUiOHaNbHUX reoiHdop-
MaUiiHAX CUCTEM, WO HeobXiAHO NMPOBOAMTM 3 ypaxyBaH-
HSM CUCTEMM FOMOBHUX MPWHLMMIB, BU3HAYEHUX aBTOPOM
Ha OCHOBI aHanisy nporpamMHuWX MNPOAYKTIB i TOMOBHMX

dyHkuin MC. Lle npuHumMnu: komnnekcHocTi 6a3n gaHux;
OaraTopiBHEBOCTI CTPYKTYpW; YHiBepcanbHOCTI iHTerpauii
OaHWX; THYYKOCTi cucTeMu 3anuTiB, MoaynbHocTi [IC;
baraToBapiaHTHOCTI NpeacCTaBNeHHa [aHuX; OnTUManb-
HOCTi BUKOPUCTaHHA pecypciB komm'loTepa.

MpuHUMN KomnnekcHocmi 6a3u daHux nepepbavae
HeoOXigHiCTb CTBOpeHHs1 6a3, B SKUX MICTATbCS AaHi,
BKITKOYAOUM | reOMeTpUYHI CniBBigHOLWEHHS. Y NporpaMHumx
npoaykTax nonepeaHiX MoKoriHb reoMeTPUYHi BigoOMOCTI,
AK npasuno, 36epiranncs B rpadivyHnx dpannax. Motim us
X TEeXHOmoria cTana BMKOPUCTOBYBaTUCH i y reoiHdopma-
LinHux cuctemax. OgHak OCTaHHI, SIK BigOMO, Bigpi3HAOTb-
Cs 30KpeMa TWM, LIO 3a iX JOMOMOrol MOXITMBO MPOBO-
OUTWM [0OCUTb CKNafHi NepeTBOpPEHHs [aHuMX B MPOLECI
MOAENtoBaHHs, Hacamneped, npu TpaHcdopmadii kapTo-
rpacpiyHoOi NpoekLii, 3miHi cucTeMu koopauHaT, npu KombGi-
Hauii gaHux, NpeacTaBneHnx y pisHUX cuctemax KkoopauHat
TOLLO, @ 3HAXOKEHHSI KOHKPETHOro o6’ekTa Ha KapTi (Hanpuk-
nag, HaceneHoro MyHKTy, ckragy OGoenpunacis) noTpibHO
HabaraTo 4acTille, H>k KOHKPETHOI NiHii Ha KPeCMNEHHI.

Onsa uboro HeoOXxigHa rHyyka cuctema 3anuTiB (MPUH-
UMM THYYKOCTi BignoBigHoOi cuctemu Oyae [OOMNOBHEHMN
3aCTOCYBaHHSIM MOBMW CTPYKTYpPOBaHUX 3anuTiB (3 aHr-
nincekoi — Structured Query Language, SQL), akowo Bxe
GaraTo pokiB Cnyrye iHCTpyMEHT i3 GaraTumy MOXIMBOC-
TSAMWU CTBOPEHHS | BUKOHAHHS Takux 3anuTiB, NepeTBOPEHb
(PBAO) [6, 8]. BoHn matoTb He TiMbkM nepeBarn nepep
iHWVMMKM Mogensammn (MepexHuMu Ta iepapXiyHnmu), ski
nonsararTb B HACTYMHOMY:

— [aHi CTPYKTypOBaHi y Burnsagi rabnuub;

— He3anexHiCTb AaHuWX Bif NporpaMHUX goaaTkis;

— MOXIMBE BWKOPUCTAHHSA MPOCTMX HenpoueaypHUX
MOB 3arnuTiB,

ane i 0cobnmMBOCTI, L0 iICTOTHO BNNMBAKOTbL HA OpraHisa-
LLit0 30BHILLIHBLOI NaM’aTi.

Lli ocobnueocTi nonsiratoTb y HACTYNHOMY:

— HasBHOCTI OBOPIBHEBOI CTPYKTYpPW CUCTEMU: PIiBHS
6e3nocepegHbLOro ynpasniHHA AaHUMW B 30BHILLHIA Nam’siTi
Ta MOBHOTO PiBHS;

—  NIATPUMKA MOBHMM PiBHEM iHdOpMaLii, NOB’si3aHOI
3 Ha3Bo 00’eKkTiB 6a3n AaHUX Ta IXHIMKU BNacTUBOCTAMMU;

— PperynsapHoCTi CTPYKTYp AaHMX B 30BHILLHIA nam’aTi 3
NMPUYMHM 3anncy faHux A0 Tabnuub, WO € OCHOBHMMMU
ob’ekTamu Liei moaeni gaHux;

— 3aCTOCyBaHHi iHOEKCIB ANs KOHTEKCTHOro MOLUyKy
[aHNX B 30BHILLHIN nam’aTi;

—  NIATPUMUI HaAMIPHOCTI OaHWX B 30BHILUHIN nam’siTi
ONS1 BUKOHAHHS MOBHOTO PiBHS CUCTEMW Hap BiOHOLLEHHAM
B Hill.

PensuinHi 6a3n gaHnx CbOrofHi LUMPOKO BUKOPUCTOBY-
IOTbCS1 B MEPEeBaXHil BiNbLIOCTi cy4acHMX reoiHgopmalin-
HUX cuUCTeM, ane nuwe ansa 30epexeHHs aTpuOyTMBHOI
iHdbopMaLii, Hanpuknag, SKICHUX i KifbKICHUX XapakTtepuc-
TMK o6’exTiB. FeomMeTpuyHi BnacTMBOCTi LMX 00’ekTiB 36e-
piraloTbCsa y BHYTPILWHIA CTpykTypi 6a3u. JloriyHo i GinbLu
MOBHO AN PO3YMiHHSI CYTHOCTI siBUulla (WO [J03BOMUTb
MWUTTEBO NPUAMATK pIlLEHHS ANs NPeACTaBMeHHs, Han-
pvknag, onepatuBHOi 06CTaHOBKM Ha BOMOBMX NO3ULIAX),
XapakTepucTukn ob’ekta (aTpubyTUBHOI Ta reOMETPUYHOI)
abo neBHoro npouecy 6yno 6 ogepXaHHS MOBHOI iHop-
Mauii no Hbomy 6GesnocepenHbo i3 Tabnuui, wWo nepea-
Oayae HasiBHICTb B Hili Takoi iHdopmadii. MNepwoto cnpo-
6oto, a MOXHa ckasaTtu, Wo ue B6yB pilyynii KpoK LWodo
30epexeHHss aTpubyTiB Ta reoMeTpuUYHUX BNacTUBOCTEWN
iHpopmauii y Tabnuusx 6asv gaHux 3pobuna komnawis
Intergraph. B 6asax gaHux ii nporpamHoro 3abesnevyeHHs
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BXe MICTATbCA BiAOMOCTI MPO reoMeTpuyHi XapakTepuc-
Tukm o6’exTiB. Kpim Toro, Taki AaHi 4acTkoBO € i B aTpuby-
TMBHUX Tabnuuax nporpamHux npoaykTis dipmmn ESRI, wo,
3p0O3yMino, MPMBENO A0 MOMIMWEHHS iX (OYHKUIOHANbHUX
XapaKkTepucTuK.

MpuHLUMN GaraTopiBHEBOCTI CTPYKTYpW nepenbayae, no
MOXIMBOCTi, BUKOPUCTaHHSA HE3aneXHuX Big NporpaMHoro
npoaykty 6a3 gaHux (30BHiLLHIX), @ 32 iIMNOPTHO-EKCMOPTHI
onepadii NoBMHHe BigNoBigaTu cneLianizoBaHe nporpamHe
3abesneyeHHs. OcobnusocTi BMOOPY 30BHILWHBLOI 6a3u
AaHUX BKMOYalOTb ABa BapiaHTW: OPIEHTYBAHHA Ha OOHY,
MOXHa NpUNyCTUTU, MOXIMBO HaBiTb Hankpawy 6a3y abo
poboTy 3 ycima iCHytoUnMun.

Mepwwnii BapiaHT € npuBabnuBuM Ons PO3pPO6HMKIB,
ane HenpPUMHATHUM ONS KOPUCTYBayiB TOMY, LLO B NMEBHUX
opraHisauisx yxe ckrmanuca CBoOi  nepesarn, i €
HeZouinbHUM npautoBaTtM 3 cepBepoM 0a3 paHux Ans
BUPILLEHHST TiNbKM ofHiei 3 GaraTbOX 3agay, WO CTOATb
nepeg nignpuemcrteoMm (cyb’ektom). Ta n BnacHe [IC
NOBWHHA OpPraHiYHO BAUTUCHA B KOMMSEKCHY iHpopmaLiiHy
cucTemy.

Opyruii BapiaHT HEMOXNNBO MOBHICTIO 3aCTOCOBYBATH,
OCKiNbKV HOBI pO3pO0KM B ranysi yrnpaserniHHS AaHUMK 3'sB-
NSTLCA AyXe WBMAKO. TOMy BUPILLEHHS Takux npobnem
CNUPaETbCsl Ha BUKOPUCTaHHS GaraTopiBHEBOI CTPYKTYypW,
3rigHO 3 sikoko AaHi 3bepiraoTbes B Oyab-sikin 6asi, a 3a
IXHiI IMNOPT Ta ekcnopT BiANoBiAae cepBep [oAATKIB, SKUN
i nepeTBopuTb iHopmauilo A0 dopmaty, 3po3yminomy
reociHcopmaLitHOMY NporpamHoOMy 3abe3neyeHHtHo.

Lle moxe 6yTn JOCArHYTO 32 JOMOMOrO BUKOPUCTaHHS
TpaHcnATopiB AaHux (y pisHMX po3pobHMKIB BOHM Ha3MBa-
I0TbCS MO-Pi3HOMY, Hanpuknag, “yHiBepcanbHW TpaHCns-
Top” y Maplinfo (po3po6Huk — komnanis Mapinfo Corp.,
3apa3 Pitney Bowes), wWo 3acHoBaHe Ha npuHUMNI
yHiBepcanbHoCTi iHTerpauii, Skui nepegbavae iMnopt Ta
€KCropT sK atpubyTMBHUX, TaK i MO3NLIMHUX JAHMX iHLIWX
reociHcopmauiiHux cuctem (Hanpuknag, moaynsa ArcMap
MNcC ArcGIS (ESRI)). Le, B cBOlO 4epry, [03BONSE
nporpaMmHoMy 3abesneyeHH0 cTaTu igeanbHUM 3acobom
Anst ob’egHaHHA HaKoMW4YeHoi iHopMmaLlii, sika, HaBiTb Y
BUNAJKy HaAXOMKEHHS 3 Pi3HUX [Keper, He TiNbKu Moxe
cninbHO BigobpaxyBaTnck y TabnuuHii abo kapTtorpadiy-
Hin cdopmax, ane, LIO AYXe BaXKNMBO, € AOCTYMHOW AnS
3[0iCHEHHS reoiHhopMaLiiHOro nepexpecHoro aHanisy. 1o
3anuTiB, y TOMY Y1CHi 1 4O MPOCTOPOBUX, MOXYTb BXOAUTU
OaHi 3 pi3HUX Jxepern.

MpuHUMN rHYYKOCTi cucTemMu 3anuTiB nepenbadae ix
BMKOPUCTaHHS Sk 3acobiB gocTyny Ao pensuinHux 6a3
JaHux Ta iHTerpauii AaHux. Haibinbw nowupeHow Ha
CbOrogHi € MoBa CTpyKTypoBaHux 3anutiB (SQL), ska,
Hanpwvknag, B CnonyyeHux LUtatax Amepukm npuiiHsaTa 3a
HauioHanbHW cTaHgapT. BoHa € npocToto, noriyHow Ta
[03BONsEe copTyBaTu, obumcnioBaty Towo, Tob6To CTBOptO-
BaTU MNpOCTi Ta CKMagHi 3anuTu (3aBOaHHA Ha MOLIYK
iHpopmalii B 6asi gaHux, sika Bignosigae NeBHUM ymMoBaMm)
y opMmi HOBUX Tabnuub, siki MOXYTb iCHyBaTW Yy BipTy-
anbHOMy BUrngaai (B ceaHCi MOAENtoBaHHs, B T. M.
KapTorpadgiyHoro) 3 noganblumMMm ix 30epexeHHsIM y BHYT-
pilWwHin  6asi paHux nporpamHoro 3abesneyeHHs Ta
TpaHCcnAUieo Jo iHWKX hopmaTiB 36epexeHHs.

MoBa CTpyKTypoBaHMX 3anuTiB, WO 3'ABWMNacs Le B
cepeaunHi 1970-x pokiB, Ha cydacHoMy eTani ii 3acTocy-
BaHHsI OPiEHTOBaHa Ha 3py4YHe Ta 3po3yMifne KopucTyBavam
OpMyroBaHHA CUCTEM 3anuTiB A0 pensuinHoi 6a3u
AaHux Ta MICTUTb OKpiM onepaTopiB (POpMYyrOBaHHS
3anuTiB Ta MaHinynioBaHHA faHumu B 6a3i, 3acobu ans
BM3HAYEHHsI cxemn 6a3n gaHuX, pPi3HOMaHITHUX 0OMeXeHb
uinicHocTi, aBTopu3adii 4OCTyny A0 BiAHOLEHb Ta iX Nonis.

HamBigomilummmn Ha cbOrogHi MoBamMu CTPYKTYpOBaHMX
3anuTiB 0o penauinHux 6a3 gaHux € MoBa pensuinHoi
anrebpu Ta MoBa pensiLiiHOro o64YnCreHHs1, siki B 3aranb-
HOMYy MmaHi pearisoBaHi 4epe3 MOBY CTPYKTYpOBaHUX
samuTiB SQL Ta B noBHo- i GaratodyHkuioHaneHux C
npeacTaBnsAlTe BUPa3W, WO CTBOPEHi 3 eneMeHTapHUX
s3amuTiB. Kpim SQL B TIC pouinbHo 3acTtocoByBath
CTaTUCTUYHI 3anuTn (query) Ta 3anuTu 3a 3pas3koMm (query
by example (QBE)), avs Tabn. 1.

MpuHunn moagyneHocTi IMNC 3abe3nevye po3LUMPEHHS X
(PYHKLIOHanNbLHOCTI Ta Nonerwye CTBOPEHHSA BMAaCHUX Mpo-
rpamMHux gogatkis. [Jo mogynbHux C BigHOCATBCS npo-
rpamu, siki 4O3BOMSATb BUPILLYBATWU CKMagHi 3agadi reoid-
dopmauifHOro aHanisy Ta MarTb JOCTaTHi o64McnoBanbHi
MOXXIMBOCTi ANS BUPILLEHHS NPUKNagHUX 3agadv npocTopo-
Boro mogerntoBaHHA: ArcGIS, Maplinfo Professional, Micro-
station Geographics (Bentley), GeoMedia (Intergraph) T. i.
B Hux peanizoBaHa nepeBaxHa binbLicTb cnocobisB kapTo-
rpadpyBaHHs, BOHW [03BONSATL OyayeBatu rpadikm i gia-
rpamMmu, BUPILLYIOTb 3a4ayi MepexHoro aHanisy, TpuBuMIp-
HOro MOZEMIOBAHHS TOLWIO Ta MakTb MeXaHi3Mu 3B’A3Ky 3
cuctemMamu ynpaeniHHa 6asamu  gaHux (CYBH) Tuny
Oracle, Informix, DB2 Towlo, a TakoXX MOXyTb npawioBaTh
sIK KnieHTn cepsepiB Takux CYB[. HeobxigHo BigmiTuTu,
wo i BUpoGHWMKM CYB[ novanu po3pobnsiTu 3BOPOTHI
MeXaHi3aMn 3B’'3Ky 3 reoiHpopMaLiiHUMK nporpaMamMu.
Hanpuknag, y CYBL Oracle 8.0 yxe OyB KOMMOHEHT
Spatial Cartridge, sikuin 3a6e3nedyBaB MOXnMBICTb 36epe-
XKEHHs1 Ta 06pO6KM NPOCTOPOBUX AAHUX.

MogaynbHa ctpykTypa MNC nepenbayae HasiBHiCTb 6a30-
BOrO MpOrpamMHOro nakeTy (s4pa), O BUKOHYE KIOYOBI
dyHkuii TIC (gue. Tabn. 1): ynpaBniHHA BigobpaKeHHsIM
WwapiB [daHWX €eneKkTPoHHOI KapTu, 3MmiHa MacwTaby,
odepxaHHs iHdopmauii npo obpaHuii 06’ekT, nobygosa
TabnunyHWX i NpocTopoBux 3anuTis Towo. [ng poswmnpeHHs
YHKUIOHaNbHNX MOXIMBOCTEN CTBOPIOTLCA (PO3p0o6-
NeHi) He3anexHi nporpamMHi Moayni, Wo OpraHiyHo crosny-
yatoTbes 3 “agpom”. Hanpuknag, mogyni 3D Analyst i
Vertical Mapper 3a6esneuvytoTb poboTy 3 TPUBUMIPHUMMU
mMogenamu y, signosigHo, ArcGIS i Mapinfo Professional, a
3a pornomoroto moayns Network Analyst BukoHyeTbcs
MepexHui aHani3 y ArcGIS.

PoswmnpeHHs dyHKuioHansHux Moxnusocten MC pea-
Ni3yeTbCA TAKOX 3a AOMOMOrOK MOAYIiB MOB nporpamy-
BaHHs, $Ki [OalTb MOXIUBICTb BOyAOBYBaHHS HOBUX
dyHKUin B godatkn (cbopmyBaHHA [opaTkoBMX 3acobis
iHTepdenciB) Ta BUKOPUCTAHHSA (YHKLIOHANbHOCTI B LMX
popatkax, TO6To Taki Mogyni € Makpocamu, HanMcaHuMu
Ha MoBax nporpamyBaHHs (Hanpuknag, Avenue B ArcView
GIS abo MapBasic y Maplinfo), ski go3sonslTb £k
[ofdaBaTtu HOBI KHOMKW Afs 3anycKy HamucaHux nporpam,
Tak i CTBOpOBaTK BENUKi cneuianbHi 4o4aTKW, B pe3ynbTari
4YOro MoXHa caMoCTIlHO obupaTn e, Ta B Akux chopmaTtax
OynyTb 30epiratuca gaHi; He3anexHo Big Toro, uu Oyne
CTBOpPEHUI JopaTtok BOyaoBaHMIM B “AOpo”, YM HaBnakw,
BUKOPUCTOBYETLCA MOro (PYHKLiOHANBHICTb.

Baxnueum € npuHumMn GaratoBapiaHTHOCTI npeacTas-
NEHHsI JaHWX, Lo MOBMHEH 3ab6e3nednTu BiOOKpEeMIEHHS
BiQNOBIAHOI iHGpopMmalii Big cpopmu i nogaHHs, Lo, B CBOK
yepry, mae nepegbayatv BUKOPUCTaAHHS pobOYMX MpOCTO-
piB, sk ue 3pobneHo B [IC Maplinfo. OaHi, aki BukopucTo-
BYIOTbCA B CeaHCi MOAEenioBaHHA, BigoOpaxylTbcs Yy
BUrNsAi kaptorpadiyHnx Moaenen, Ti X AaHi MOXYTb OyTh
npeactaeneHi  iHWMMKM  cnocobamu  kapTorpadivHoro
300paxeHHs1 Ha iHWin (iHwwKx) kapTax abo 3a Jonomorow
BMBEOEHHS pes3ynbTaTiB y HekapTorpadiyHini dopmi — y
Burnsai rpadikis abo giarpam.
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Y poboyomy npocTopi NOBUHHI 36epiraTucs i pesynbTa-
TV 3anuTiB. A OCKiNbku caM 3anuT € pensuinHo 6a3oto
OaHuX, TO pe3dynbTatamu poboTn MOXHA Nerko oOMiHATMCA
3 iHWWMMKM KopucTyBadamm abo 3b6epert iXx B OCHOBHY
pensuinHy 6asy, MoaudikyBaBWKN TakUM YMHOM EfleK-
TPOHHY KapTy.

BpaxoByBaTu MpUHLMN onmumansHOCmi 8UKOpUCMaH-
HS pecypcie Komm’lomepa HeobXioHO 3 NpuYMHKU NoTpebu
rpacikolo Ta NPOCTOPOBMMU AAHUMWU 3HAYHUX MaLLMHHUX
pecypcis. OnTuMi3yBaTK AaHi MOXHa 3a LOMOMOrok (PyHK-
Ui iX nakyBaHHSl, 3aBOSKW AMHAMIYHOMY MiOKIMHOYEHHIO
NporpamMHNX MOAYIB Ta BUKOPWUCTaHHI nepefoBux CTaH-
hapTiB, AKi 3ragaHi npy po3rnagi NpUHUMNY MOAYIbHOCTI
MC. Lien npyvHUMN TakoX € akTyanbHUM y BUNaaky poboTu
I'C Ha MOBGINbHMX NPUCTPOSAX Y MONBOBUX YMOBAX.

O6’egHaHHA reoiHdoOpMaLiiHUX cucTteM Ta IHTepHeT
BigKpWMNO NpuHLUMNOBO HoBi MoxnueocTi [C. MporpamHuii
nNpoaykT, AKMM BWHUK BHacnigok 3nutta C i mepexi
IHTepHeT Bigpi3HAETbLCA BiA reoiHpopmauiiHoi cuctemum,
pO3TallOBaHOi Ha i301IbOBAaHOMY KOMIMT'IOTEPI MOXIUBICTIO
AocTyny go iHdopmadii Aekinbkox KopucTyBayiB ogHo4ac-
HO; PYXOMICTI0 AaHux, TO6TO 3gaTHicTio 30epiratucsa He B
OHOMY efeKTPOHHOMY ocepefkKy (komm'loTepi), a B AeKinb-
KOX, LLIO A03BONs€E 30iNbWNTK iX 3aranbHUA MakCUMarnbHUIA
obcsr i, kpim TOro, BUKOPUCTOBYBATU Afsi aHani3y iHdop-
MaLilo 3 OEKINbKOX [Kepen O4HOYacHO; 3HATTAM npobne-
MM NPOCTOPY i Yacy npu poboTi, OCKiNbKU reciHdpopmaLinHa

cucTeEMa MOXe 3HaxoauTuck Ha Oyab-aki BigcTaHi Big
KopucTyBaya.

Tomy BUKOPUCTaHHSA TeXHoMorin IHTepHeT nepenbavae
[ofaHHa Oo npuHumny 6araTtopiBHeBocTi cTpyktypu [C
YeTBEPTOro pPiBHA — BUKOPWUCTaHHA MepexHoro 6paysepa,
nepeBaroto IKOro € HeNnoTPIBHICTE BCTAHOBMEHHS Nporpam-
Horo 3abesneveHHss Ha pobo4omy Micui Ta He3anexHiCTb
Bia oxepen gaHux. CyyacHi po3po06ku, NOB’si3aHi 3 NOSIBOKO
dyHkKuioHanbHUX MoxnusocTen [C y World Wide Web,
HasusatloTbea WebGIS [2, 5, 6]. BoHM € maiixe B KOXXHOro
BupobHuka [IC. Hanpuknag, y dipmm Mapinfo — ue
Maplinfo ProServer, y Intergraph — GeoMedia Web Map, y
Autodesk — Map Guide; y ESRI — ArcGIS online i 1. a.

Takum 4ymHOM, 4oTupupiBHeBa cTpyktypa [1C, wo
BKkItoyae Habip pensauinHmx 6a3 gaHWX Ha NepLuoMy piBHi;
HasiBHICTb YHiBepcanbHOro KoHBepTepa ¢opmaTie (Ha
apyromy); MopynbHui cknag [C  (TpeTih piBeHb) Ta
BUKOPUCTaHHA Gpaysepa Mepexi |HTepHeT (4eTBepTuin) €
Ha CbOrodHi BaXnUBMM [OCATHEHHsM, WO 3abesnevye
OaraTodyHkuUioHanbHicTb [IC.

O6rpyHTOBaHa CTpyKTypa Aana nigctasu nobygysaTu
CTPYKTYpHO-rpadpiyHy  Mogenb MOEAHaHHA  MpUHUMNIB
NpoekTyBaHHA (CTBOpPEHHs) Ta 3acobiB 3abe3neveHHs
GaratodyHkuUioHanbHOCTI  (komnnekcHocTi) MC (3okpema
Ons 3aCcTOCyBaHHA Y BIilCbKOBIN cdepi), sika HaoO4HO
npeacraeneHa Ha puc. 1.
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Puc. 1. CTpykTypHO-rpacdiyHa Mmoaenb NoeaHaHHA NPUHLMIIB CTBOPEHHA Ta 3aco6iB 3a6e3neyeHHs
6araTodpyHkuioHanbHocrTi MC.

BuUcCHOBKM 3 faHOro AOChiAXeHHs Ta NepcneKkTuBun
noganblmux pocnigkeHb. Ha ocHoBi 06rpyHTOBaHMX
HayKOBUX MOMOXeEHb, O € CKIaJoBOK MEeTOAOoNorii pos-
pobkn HGaraTodyHKLiOHaNbHWUX reoiHpopmauiiHux cuctem
creuianbHOro MpuU3HaYeHHsl, npeacTaBneHo 0cobnMBOCTI
X NPOEKTYBaHHS Yepe3 OCHOBHI MPUHLMMM, LLO CKNagakTb
CUCTEMY i MOBMHHI 3aCTOCOBYBATUCH fMLLIE KOMMIIEKCHO.

Y npoueci pO3KpUTTA 3MIiCTy OCHOBHWUX MPUHLMMIB

npoekTyBaHHsA [IC BU3HayeHo ii onTMManbHy CTPYKTypy Ta
nobygoBaHo mMopenb ix B3aemogii i3 BigNoOBigHMMM 3aco-
6amn 3abesneyeHHs 6araTodyHKLIOHaNbHOCTI ANS BpaxyBaH-
Hs1 BiZNOBIOHMX 3B’AA3KIB Y Npoueci disnyHoi peanisauii IMC.

MepcnekTuBHUM Y NpoLeci HayKOBO-MPaKTUYHMX MOLUYKIB
HanpsiMOM Mae cTaTu MOHITOPWHI Ny6nikauin i nporpaMHmx
NPOAYKTIB ANs yAOCKOHANEHHs1 HayKOBMX MOSIOXEHb NPOeK-
TyBaHHS i po3pobku BkasaHux NC.
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OCOBEHHOCTU NPOEKTUPOBAHUA TEOMH®OPMALIMOHHbLIX CUCTEM
anAa NnPMMEHEHUA B BOEHHOU COEPE

B cmambe Ha 6a3e 060CHOB8aHHbIX Memodosio2uYecKuX MosioxeHull npedcmassieHbl 0CO6eHHOCMU MPOEKMUPO8aHUsi MHO20(hYHKYUOHAaNbHbIX
2eouHgopmayuoHHbix cucmem (TUC) c yenbio ux MPaKMUYECKO20 MPUMEHeHUsl 8 80eHHOoU ompacsnu. Packpbimo codep)xaHue OCHOBHbIX
npuHyunos paspabomku makux [UC, eo3moxHocmell ux uHmMezpayuu u3 cpedcmeamu, Komopble onpedenieHbl HYHKYUOHANbHbIMU

6803MOXXHOCMsIMU Mpo2paMMHO20 obecrneyeHust.

Knroyeenle cnoea: zeouHgopmayuoHHble cucmembl, npoekmupoeaHue [MC, npuHyunbl pa3pabomku [MC, cpedcmea obecrneyeHusi

MHO20@hyHKYuoHansHocmu IF'MC.
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FEATURES OF DESIGNING GEOINFORMATION SYSTEMS
FOR APPLICATION IN THE MILITARY SPHERE

The article is devoted to questions of substantiation of methodological positions and design of features of multifunctional geoinformation
systems (GIS) for their practical application in the military sphere. The system of scientific principles of development of such of GIS was
formulated. Their content was disclosed. The main possibilities of integrating the principles and means of providing the multifunctionality that were

defined by the functionality of the software were presented.

Keywords: geoinformation systems, GIS design, principles of GIS development, means of providing multiservice GIS.





