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BeTyn

T'eoepagpiuna  ingpopmauyitina cucmema (TIC) -
e cucrema, o 3abesmedye 30upaHHdA, 30epiraHHs,
OIIpAITfOBaHHS, [OCTYII, BimoOpaskeHHd 1 IIOIIMpPEeHHH
IIPOCTOPOBO KOOPAMHOBAHUX MAaHUX. I[Hdopmariiio y
cepenoBuili I'IC moparoTh y BUrAgl €AEKTPOHHUX KaprT,
fdKi HaaidyroTh rpadidyHy CKAaIoBY (MexXi TepHUTOpiH
abo wMicnepo3ralryBaHHa OO’€KTiB) i IIOB’I3aHy 3 HHMH
aTpuOyTUBHY iH(OpMAIlil0O (TEKCTOBY, YHCAOBY Ta
ayaioBi3yaAbHY).

IC-texHOAOTi OCTaHHIMH pokaMu aKTUBHO
BIIPOBa/DKYIOTh Y Pi3HI IaAay3i rocromapcrBa, y CHCTEMH
JAEPKaBHOI'O 1 KOPIIOPATUBHOI'O YIIPABAIHHA, B HAYKY 1 OCBITY,
amke 0an3pko 80 % iH(popMmarlii CydacHOTro CyCIiABCTBa
Mae reorpadidHy CKAQOBY (KOOpPAWHATHE IIPHUB’I3yBaHHS
0 KOHKpeTHOI TepuTopii abo mo ii momeai — kaptH). Ob6car
Takol iHdopMallii 3 KOXKHHM POKOM 30IABIIYETBECSH, a
BUMOTH [0 i OoIIpallfoBaHHs A OOIPYHTYBAHHS YXBaA€HHS
VIIPABAIHCBKMX PpillleHb CTaloTh MIopa3 KOPCTKIIIHMMU.
CroromHi eqeKTHBHUI 1 OIepaTUBHUE aHaai3 Takoi
iHopMmarrii 3apa3 BxKe HEMOKAUBHHE 0€3 BHUKOPUCTAHHS
Cy4YaCHUX JOCATHEHE Te0iH(POPMAIlITHIX TEXHOAOTIH.

[MMupoke BUKOPUCTAHHS reoinpopMaliftuux
TEeXHOAOTIH [As NpUHHATTS pillleHb y cdepi yrnpaBAaiHHA
Ta OXOPOHU ITPUPOSHUX PECYPCiB mnependadeHe 3aKOHOM
Ykpaiuu “IIpo HamioHaAbLHY IDporpamMy iHgopmaTusarii” i
[TocranoBoto Kabinery MinicTpiB Ykpainu “Ilpo 3axomu
II0 CTBOPEHHIO €EAEKTPOHHOI iH(opmalliiHoi cHucTeMH
“EaerTpoHHUN ypam . Ilpore me IUTaHHA CBHOTOAHI
HEIOCTATHBO BpPEryAbOBaHE y €OWHIH iHpacTpyKTypi
I'eOIIPOCTOPOBUX JAHUX, ITOPSAAKY BUKOPHUCTAHHS i 0OMiHy
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indopmaliiero, a ronoBHe — y (piHaHCYBaHHiI HEOOXiTHUX
3ax0iB.

Ha#imomupeHimuM y Hall dYac € 3aCTOCYyBaHHS
FC-TexHOAOTIH IHBEHTApPU3AIHOIO IIAAHY, 30KpeMa,
IASI BUPIIIEHHd 3aBOaHb MPUPOIOOXOPOHHOI MiIABHOCTI.
3 oragny Ha 1e, npupomooxopoHHi ['IC - kpamwmit
OPUKAQM TOro, ImMo 30iApIleHHd iHQopMallii Ha TAl
BeIeHHd IPHUPOLOOXOPOHHOI MiIABHOCTi, 3 OJHOTO OOKY,
1 IIOCUAEHHS BHUMOT [0 OIIEPATHBHOCTI OITpaIlfOBaHHS
iH(popMmallil gad OPUUHATTS YIPABAIHCBPKHUX pPillleHb, 3
iHImoro 60Ky, CIIOHYKaIOTh 0 aKTUBHOTO BIIPOBAIKEHHSI
reoinopmamiinux TexHoaorin. Tiasku TIC wmoxe
3abe3meynTH 3pPy4dHi CIlocoOM BBeneHHs, 30epiraHHd,
IIOIIYKY i aHaaily iHcopMmarliii, a TakoK 0QOPMAEHHS
i [OpykKy, HEOOXiIHMX TEKCTOBO-rpadiyHUX 3BITHUX
MaTepiaaiB.

[IpukAQOM KOMIIA€EKCHOTO BHKOPHUCTAHHS OaHUX
“iaBenTapusaniinux”’ I'IC 3 iHCTpyMEHTAaABHUMH MOIKAH-
BOCTSIMH T€OIIPOCTOPOBOIO aHaAidy MOXKE CAyTyBaTH
reoiHnpopMmaltifine 3abes3rnedyeHHd poOIT i3 opMyBaHHS
perioHaabHOI 1 MiclieBoi  eKoOAOriyHOI  Mepexi, [Ae
HOTPIOHME  KOMIAEKCHHM  aHaaid  iHdopMmartii, 1o
CTOCYETBCH CTPYKTYPH 3EMAEKOPHUCTYBAaHHS, BHUIIB YTidb,
peapedy, PO3MIIIEHHS TMPHUPOAHUX 1 HAIIBIPUPOIHUX
TEPUTOPiH, IPUPOAHO-3AIOBIMHNX O0€KTIB i TepuTOpiH,
HaCeAeHUX IIyHKTIiB 1 OaraThoxX IHINIMX YWHHUKIB A4
dopMyBaHHS MEXK CTPYKTYPHHX EAE€MEHTIB EKOMepexKi.
BukopucragHd TeoiH(pOpPMAIIHUX CHCTEM A€ 3MOTY
BUKOHYBAaTH OIHOYACHUH aHaai3 06araTOBHMIpHHX TaHHX
3 BHUKOPHCTAHHAM IMQPPOBUX KapT, CIIPOIYyE IIPOLEayPH
€KOAOTIYHOI'0 IIPOTHO3Y Ta OILHKY KOMIIAEKCHOTO BIIAUBY
Ha TIPUPOLHE CEPENOBHUIIE, YMOXKAWBAIOE OIIEpPATHBHE
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BUSIBACHHS aHOMAaAI# i IpUWHATTA HEOOXITHUX 3aXOIiB [AS
IXHBOIO YCyHEHHH.

MeTor0 HaBYaABHOTO MOCIOHMKA € BHUKAAQIEHHS
TEOPETUYHUX OCHOB BUKOPUCTAHHA  reorpadidHux
iH(pbopMAaIIHHUX CUCTEM Al MOJIEAIOBAHHS BAACTUBOCTEH
HaBKOAUIITHHOTO IIPUPOJIHOTO CEPENOBHIIA, MOCAIIKEHHS
IIPUPONOOXOPOHHUX OO’€KTIiB, a TaKOoX IIPAaKTUYHUX
MeToAiB  peaaizauii  maHux  QyHKLIH ~ 3acobamu
reoiHpopMaliiHux cucteM Binkputoro tumy QGIS.

HaByaanbHHNE  NTOCIOHMK  PEKOMEHIOBAHO  [IAS
MIPAalliBHUKIB OO0’€KTIB IIPUPOLHO-3ATIOBIHOTO (POHIY
Ykpainuy, CTYOEHTIB reorpadivyHUx, T€OAOTIYHUX
Ta OioAoriyHMX (PaKyABTETIB 34 CHEeliaAbHOCTSIMU
“Teorpacdia” Ta “Exoaoria i oxXopoHa HaABKOAHITHBHOTO
cepenoBuira”. [TociOHUK MoO3Ke OyTH PEKOMEHIOBaHUHY JIAS
CTYAEHTIB CIABCHKOTOCIIOJAPCHKUX BY3iB Ta IIPUPOIHUIUX
1 EKOAOTIYHUX KOAEIKIB, a TAKOXK [IAS CIIEIliaAicTiB, gKi
[IpallloloTh 3 IIPOCTOPOBOIO iHGoOpMalli€elo, HacaMIlepen
oA reorpadiB, TIPyHTO3HAaBILB, 3€MAEBIIOPSAHUKIB,
€KOAOTiB TOIIIO.
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< TeopeTHYHi nNepeaAyMOBH
3aCTOCYBaHHS
~reoindopManmiHHHX CHCTEM
gy IIPHPOAOOXOPOHHIH

T HissiABHOCTI1







PO3OIA 1.
3ATAABHI ITPHHITUIIA OPTAHIZAIIIL
TA $YHKIIIOHYBAHH/SI I'IC

BukopucranHua reoiHdopMallifiHol TexXHOAOTii B
€KOAOTIYHHUX JOCAIIPKEHHSIX Ta IPUPOLOOXOPOHHIH cripaBi —
IOPIBHIHO HOBHUU HAIIPsIM TreorpadidyHuX [JOCAIIZKEHb.
[TincraBoro nasg BukopuctauHd ['IC € 31aTHICTh eAEKTPOHHO-
004YHCAIOBAABHOI MaIIWMHU [0 IIBHUAKOIO Ta SKICHOTO
IIEPETBOPEHHSI BEAMKHUX MACUBIB ITU(PPOBUX i TEKCTOBUX
OaHuX, 3 9KHMH Ma€eMO CIpaBy y IIPOLleCci BHUBYEHHS
CTaHy  HaBKOAHUIIHBOI'O  IIPHPOAHOIO  CEPEAOBHIIA.
OTpuMmaHi naHi CAyTYIOTE HOCiaMH iH(popMariii. [TepeBaroro
iXHBOIO BHKOPHCTAHHS € IIPOCTOTAa Ta HU3BKUH CTYIIiHb
rnepeTBopeHHs. HatomicTk KiHIleBa iHdoOpMalls, gKa
€ IpeaAMeTOM aHaaidy i HOpUHHATTA pillleHb, BUMAarae
IIBUAKOTO OIIpaIlloBaHHA BHUXIOAHUX [OJAHUX, [OAd YOTO
BAACHE i cAyTyIoTh ntporpamu ['IC.

HactymHoto mnepeBaroio BuKopucTaHHda [IC € Te,
mo reorpadiyHa iHdopMalisg 3 YacoM BTpadae CBOIO
aKTyaABHICTb, abo0 K ii OIPHUAIOHIOIOTH KOHKYPEHTHI
ycraHoBH. TeMIIu 3MeHIIIeHHS BapTOCTi reorpadiyHUX JaHUX
3aA€XKaTh i Bifl iIHTEHCUBHOCTI TpaHcdopMallii mpHupogHOro
cepenoBuira. [Ipocrora i IMIBUAKICTE ONIPAIfOBAHHA BXiTHUX
OAHUX Ta IXHS akTyaaizallis, gKy 3a0e3IedyloTh Cy4dacHi
KOMITIOTEPH, CIIPHUSIAM TOMY, IO BapTiCThb reorpadiyHoi
iHopmarii miaATpPUMy€eThECS HA CTAAOMY PiBHI.

['OAOBHOIO BAAQCTHUBICTIO OO’€KTIB, BilOOpazkKeHUX y
reoiH(popMallifHUX CHCTEMaX, € HadgBHICThH iH(popMmarrii
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IIPO HUX Ta MOKAUBICTBH IIPOBENEHHSI Pi3HUX oIlleparllifi 3
HUMH. Bci maHi cTOCOBHO 00’€KTIB HEOOXiMHO CHCTEMATH-
3yBaTH Ta CTPYKTYPYBaTH, 1110 BUMarae CTBOPEHHS 0aHKY
4yu 0a3u JaHUX.

3HauHi 3a obcgarom MacuBH iHQopmalni i
BIOPSAKOBAHI [aHi MAalOThb BHIAS[ CTPYKTYPOBaHUX
cucreM abo cHUCTeM 3 peAdIlilHUMH 3B’"93KaMH. Y
reoiHOpMaIliFHUX CHUCTeMaxX HaldacTillle 3aCTOCOBYIOTH
PeAdITifiHI6a3u [aHUX, HAUTIPOCTIIITUM BUIOM TKUX € TAOAUITI
y BUTASAI MaTpuli. [cCHye umMaao mporpamM CTBOPEHHS
6a3 manux (dBase, Oracle, Access i T. O.), amanToOBaHUX
[0 TiepemaBaHHA aTpPUOYTIB TE€ONPOCTOPOBUX OO’€KTIB.
3HavyHoOi yBaru 3aCAyroBylOTh 006’ €KTHO-OPi€HTOBaHI 60a3u
JaHUX, OCKIABKH B HUX 3Ha4€HHS BiAIIOBiAa€ IIPOCTOPOBiH
OooMHHLI. 3a TakKux 00CTaBUH MOIKEMO 3aCTOCOBYBATH
reoindopmarlifine MoIEeAIOBaHHS, 1110 OIIUPAETHCS Ha 0a3u
OaHux i cucremy reorpadiyamx 3HadHb. OOHI iHTETPYIOTH
nugpoBi KaprorpadidHi, aepoKOCMIidHi, CTATUCTHYHI
Ta iHIII TeomaHi, gKi BimoOpaXkarTb MIPOCTOPOBE
po3MillleHHsI, CTaH 1 BigHOIIEHHs TreorpadivyHuX
00’eKTiB, a IHIII MICTITH CYKYITHOCTiI AOTIYHHX IIpaBHA,
indopmariii, KOHIEMIIiH, 110 HeOOXiAHI AT MOIEAIOBAHHS
Ta OPUUHATTS pimeHs [11].

Y npuponooxopoHHii cmpaBi [IC 3acTocoByrOTH
IIpU I[IPOEKTYBaHHI 1 CTBOPEHHI IIPUPOLOOXOPOHHUX
TEepUTOPili Ta 3abe3medeHHi e(EKTUBHOI MiIABHOCTI
(dbyHKIliOHYBaHHSI) CTBOPEHOTO IIPUPOLOOXOPOHHOTO
ob’ekra. [lag mepmioro HanpaMmy B YKpaiHi icHye
4JiTKa CHCTeMa HOPMAaTHUBHO-IIPAaBOBUX BHUMOT, 4Ki
repenbadaroTh 3aCTOCYyBaHHd TeOiH(opMaIliiHuX 3acobiB
A po3pobAeHHS BHCOKOIKICHHX KapTorpadidyHux
MarTrepiaais, 110 HeoOXimHi OALD 3MifiCHEeHHS
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IIPOEKTYBaHHA TEPUTOPil, IKy OXOPOHAIOTh, BU3HAYEHHS
MexXK, OOIDYHTYBaHHSI BHAYYEHHsS 3eMeab Tomlo. [IC-
3abe3neyeHHs (PYHKIIOHYBaHHS ITPUPOLOOXOPOHHUX
TEPUTOPIA PO3rASAAIOTH Ta PEeasi3yIOTh Yy BUTASIL:
1) igTepHeT-caliTy 3 KapTaMHW Ta IHIIOK [JOBiIKOBOIO
iHpopMaIlielo HOpPOo MNPHPOAOOXOPOHHY  TEPHUTOPIIO;
2) TIC-mmpoekTy $K CYKYIIHOCTi B3a€EMOIPHUB’I3aHUX
reoiHpopMalliiHUX IIapiB JaHUX, CTBOPEHHUX [AS
IPUPOLOOXOPOHHOI Teputopii; 3) cmeriasizoBanoi T'IC
dK OKPEMOTrO IPOrpPaMHOI0 KOMIIAEKCY, IPHU3HAYEHOTO
AT BUKOHAHHSI CYKYITHOCTI YiTKO BH3HA4Y€HUX 3aBIaHb
3rigHO 3 QYHKI[ISIMHU Ta CIEenU@IKOK MTiIABHOCTI
IIPUPOLOOXOPOHHOI oguHUIL [9].

[Tpukaagom cydacHoro BukopuctaHHs [IC-mipoekTy
IoAad  reoiHdpopMallifHOro  3a0e3IledeHHsS  BUPIIIEHHS
IPHUPOLOOXOPOHHUX 3aBIaHb MOXKHAa BBaXKaTH
TematuuHy [IC 6a3y maHuX, po3po0AEHY A OKPEMHUX
IIPUPOAOOXOPOHHUX YCTAaHOB YKpaiHcekux Kapmnatr y
paMKax MiXKHapOJHOTO €KOAOTiYHOro 1mpoekty WWF
“30epexkeHHsT Ta CTaA€ BUKOPUCTAHHS IIPUPOIHUX
pecypciB B YKpaincbkux Kaprnarax” (2007-2012).

1.1. Crpykrypa Ta pyHkuii I'lC

Bynb-saka I'lC moegaye B cobi IT’ITh OCHOBHHX CKAA-
O0BUX: 1) KBaaipikoBaHUU IlepcoHAaA; 2) HIPOCTOPOBY i
aucKpeTHa iH(opMamid (maHi); 3) aHaAITUYHI MeTOAY,
4) anapaTHUM KOMIIAEKC; S5) mporpaMHe 3abesredeHHs
(puc. 1) [10; 13].

Keanigixosaruii nepcoHasn. Koam BH po3pobaseTe
MOJIEAb JaHUX, CTBOPIOETE [IPOrPaMHI allAiKallii 9Yu nmuiie-
Te MJOKYMEHTAllil0 JAT KOPHUCTYyBadiB, BasKAUBUM € UiTKe
PO3yMiHHSI TOAOBHOT'O HAIIPAMY BaIlloi poOOTH.
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Keanithikoranmuii
MEepPCOHAT

INporpamunii
KOMTLJICKC

AnapatHHH KOMIUICKC

Puc. 1. CraamoBi reorpadiyHux iHOPMAIIHHIX CHCTEM

Bupi3Ha10Th OeKiAbKa POABOBUX ydacTeH AIOANHU
npu crBoperHi ['IC:

Map user (kOpHUCTyBaHHS KapToOlO) — PiBEHb NOCBiM-
yeHoro KopucryBaua ['IC. Bukopucrauuga kapt y 'IC Ha
IIbOMY PiBHiI Ma€ 3araabHHH abo croeliaabHUH XapakTep.
Bynpb-sika AroquHa MOXKe HaA€XKaTH [0 IIbOTO PiBH4.

Map builder (cTBOprOBaHHS KapT) — HA I[LOMY PiBHI
AIOIHA BHKOPHCTOBYE TE€MAaTHUYHI IIIapu KapTU 3 Pi3HUX
[PKepeA, Pi3HUX KapTorpadidyHuX MiJOCHOB, A0Ja€ IeBHi
MaHi i, 9K HaCAiTIOK, CTBOPIOE HOBUH KapTorpadiuyHuil ma-
Tepiaa.

Map publisher (BugaHas KapT) — APYyK Kaprorpadid-
HUX MatepiaaiB. Ha 1mipoMy piBHiI BimOyBa€eTbCs BHCOKOSI-
KicHUH noairpadivyHuil ApyK KapTorpadidyHux MaTepiaaiB.

Analyst (aHasiTUYHE OIIpaIllOBaHHHA) — Oa€ 3MOTLY
BHUpIilLIyBaTH CKAQIHi reorpadidHi IpobaeMy, HaIPUKAA,
HOIIMPEHHS XiMi9YHOTO 3a0pyAHEHHd Yy IPOCTOPi, ITOIIyK
HaWKpaluXx IIAGXIB Ta HAIPSIMIB PyXy, MiCIIETTIOAOKEHHS
TOLLIO.
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Data builder (popMyBaHHS OaHUX) — CTBOPEHHS Ta
HiATpUMKa reorpadivyHuX AaHUX 3 BHKOPHUCTAHHSIM [e-
KiABKOX METO/iB, 30KpeMa: pearyBaHHda, KOHBEPTYBaHHS
Ta JOCTYII 10 JaHUX.

Database administrator (agMiHicTpyBaHHA 06a3u
naHux) — yapaBainasa ['IC 6aszamu maHux, 3abe3redeHHs
Oe3nepebitiHoro Ta epekTUBHOrO (pyHKIlioHyBaHuH4 ['IC.

Database designer (KOHCTPYIOBaHHsS 0a3u OaHUX) —
CTBOPEHHSI AOTIYHHX MOJEA€H MaHUX Ta BIPOBAIKEHHS
¢i3uYHOI CTPYKTYypHU 6a3 JaHUX.

Developer (po3poOHHK) — pO3pOOAEHHS ITPOrPaAMHHX
I'C-anaikamiffi Ta OporpaMHOI0 CEPENOBUIIA AL CIIELli-
aAbHUX NOTPed BHUPOOHUIITBA, CIABCHKOTO T'OCIIOAapCTBa
TOLLIO.

Ocob6auBictio T'IC BBaxkaloTh HagBHICTH y IXHBOMY
ckAai CrieTupiIHIX METOAIB aHaAI3y IIPOCTOPOBUX JAHUX,
fKi B CYKYITHOCTI 3 3acobaMu BBeIeHHS, 30epiraHHs, MaHi-
IIyAIOBaHHS Ta ITPEACTaBAEHHS IIPOCTOPOBO-KOOPANHOBA-
Hoi iHdopMallil CTAaHOBASITH OCHOBY TE€XHOAOTiH reorpadid-
HUX iH(opmaniiHux cucreM, abo I'IC-rexHoaoriii. Came
CYKYIIHICTB CITeIIM(piYHHUX METOIB aHaaily, dKi 31aTHUX
reHepyBaTHU HOBi 3HaHHS 3 BUKOPHUCTAHHAM fK IIPOCTOPO-
BHUX, TaK i HEIIPOCTOPOBUX aTPUOYTIB, i BU3HAYAE TOAOBHY
BinMmiHHicTE ['TC-TexHOAOTIH Bim TEXHOAOTIH, HAIIPUKAAI,
aBTOMAaTH30BaHOrO KapTorpadyBaHHS ab0 CHCTEM aBTO-
MaTH30BaHOTO IIPOEKTyBaHHS.

IIpocmoposa i duckpemHa iHgpopmayis (0ari) €
[O0BOAi pi3HOMaHiTHOMO. Lle MOXKyTBH OyTH aepopOTO3HIMKH,
caTeAiTHi 3HIMKH, Ipyla Ha3eMHUX KOHTYPIiB, HAIPUKAA]I,
I'PYHTOBHUX, IIUPPOBI KAPTH I'PYHTOBOrO ITOKPUBY II€BHOI
TepuTOpii, i30rilICH, CIeliaAbHi 3allUCH 3 PEECTPY IIpaB
BAACHOCTI Ha 3eMAto Toiro [20; 21].
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Binowmo, 1o reorpadciyHi fnaHi IpUCYyTHI IPaKTUIHO
B ycCix cdepax KUTTA AIOAUHH. Hampukaazn, BeAUKi
TOPTiBEeABbHI KOMIaHii 30epiraroTh gaHi PO CBOIX KAIEHTIB
y 0as3i maHux, 9Ky MOXKHa Ha3BaTU reorpadiyHo0 Yu
IIPOCTOPOBOIO 0a3010 MOaHUX, OCKIABKH 3aBasgku [IC
MOXKHAa 3IiHCHUTH ITOUIYK MiCIIETIOAOKEHHS 3a ITOIIITOBOIO
aapecoro.

[IpocTropoBi [maHi 3abe3nedyioTh (OopMyBaHHS
“nppoBux” abo “eAreKTpoHHHUX  KapT. IX MoOxKHaA
IPEeACTaBUTH y pacTpoBii abo BeKTOPHIiH ¢opwmi.
PacrpoBa dopma 3amaeTbcss MacCHBOM YHCEA, £Ki
OIHUCYIOTH ITapaMeTPU KOXKHOI TOYKU. BEeKTOpHUH criocid
BHUKOPUCTOBYE MaTeMaTHYHY (POPMYAY, 3a IKOI0 KOXKHOTO
opa3dy BUPaXOBYIOTH yCi TOYKHU KOHTYpy. llpu 1nwpomy
KOHTYP PO3TAIIAIOTE SIK HE3aACKHUY 00’€KT, IKUYU MOXKHA
nepeMimaTy, MacmrabyBaTu Ta 3MiHIOBAaTH. BekTopHa
dopMa € eKOHOMHOIO, 3 TOYKH 30py HEOOXiTHUX 00’cMiB
nam’gaTi, OCKiABKHU 30epirae He caMme 300paskeHHsI, a AedKi
OCHOBHI [jaHi, 3a SKUMH BiAIIOBigHA IIporpaMa KOoXK€eH pas
HOro BiJHOBAIOE.

PactpoBa dopma € CyKyITHiCTIO OKPEMHX IIiKCEeAiB,
dKi XapaKTepHU3yIOThCAd HOMEPOM y TabAHIl (MaTpwuiii) i
3HAYEHHSIM SICKPaBOCTi.

Crpykrypy TIC dopmye Habip iHdopMaliiHux
mapiB. [Ilap — e CyKyIIHiCTh OOHOTUIIHUX IIPOCTOPOBUX
006’eKTiB, 1110 HaA€XKaTh N0 OAHI€l TEMH YHU Kaacy 00’€KTiB
y MekaxX IIeBHOi TepuTopii Ta B cHCTeMi KOOpPAWHAT,
CITIABHIH [AS BCiX mIapis.

I[limx wac crBopenHa [IC Beaukoro 3HAYEHHS
HaOalTh BUOOpPY 0a30BUX HIApiB, fKi B MOOAABIIOMY
BUKOPUCTOBYBATUMYThb A CYMIIIlEeHHS Ta Y3TO/KEHHS
yCiX IaHUX.
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BazoBoio HasuBaroTh iHOpMallilo, gKa, 3a3BHU4ai,
BimoOpazkaeThCd Ha CTaHAAPTHUX TOIIOTpadidyHUX KapTax
BiamoBigHoro Macurraby. 3aebiabIoro, e Taki JaHi:

— MaTeMAaTHU4YHi eAeMEHTH, BKAIOUAIOYH Ti 3 HUX, IIIO
HaAeXkaThb 00 ITAaHOBOI i BUCOTHOI OCHOBH;

— peabed cy1iri;

— rixporpadisg i rinporpadiyni cnopyau;

— HaCeA€Hi IyHKTH;

— IPOMHCAOBi, CIABCBKOTOCHOAAPCBEKiI 1 colliaab-
HO-KYABTYPHi 00’€KTH;

— JIOPOKHS MepexKa i JOPOXKHI CIIOpyaH;

— POCAUHHICTE i I'PYHTH;

— aaAMiHiCTpaTUBHUH yCTpiH, OKpeMi IpUPOLAHi IBU-
II1a Ta O0’€KTH.

Pa3zom 1i TeMu 3aaroTh TororpadigyHy OCHOBY Oyab-
AKOI EAEKTPOHHOI KapTH.

OcobauBocTi KoHKpeTHHUX [IC 3Ha4YHOIO MIiporO
3yMOBAEHI iX iHpopMalliiiHO0 023010, KOMIIOHEHTAMH SKOT
As OiABITIOCTI 3 HUX € KapTorpadiuHi qaHi, matepiaan /133,
CTaTUCTHUYHI aHi Ta pe3yAbTaTu Ha3eMHUX CIIOCTEPEXKEHD
4yl BHUMiploBaHb. JacTkKa OKpeMHX KOMIIOHEHT Ta IXHE
CIriBBimHOIIEHHd 3areskaTh Big Tuily ['1C, akmii BU3HAYaI0Th
3a TEPUTOPIaABHUM OXOIIA€HHSAM, (DYHKI[IOHAABHUM IIPH-
3HaQYEHHIM, I'aAy3€BOI0 Opi€HTAIIi€!0.

OnpayroeaHHs ma aHaniz. Crieriasicty, ki nparo-
10Tb 3 ['IC, onepyroThs NEBHUMH (YHKIISIMH, MeTOLaMH
Ta pimeHHIMU. Takuil KOAEKTUBHUM AIOACBKUU AOCBIiA —
oboB’a3koBui KomroHeHT ['IC.

Hasenemo neaki mpukaaau aHasaiTunaHux pyHkiILii [IC:

— iCHyBaHHS OKpPEMUX HayK y IIPOCTOPOBOMY KOH-
TEKCTi, HaIpUKAA[, TiIPOAOTis, METEOPOAOTid, reorpadisa
I'PYHTIB, €iIeMiOAOTid TOILO;

19



— IIpolenypa IIePEBIPKU IKOCTI JaHUX Ha TOYHICTD,
iHOPMAaTUBHICTH Ta KOPEKTHICTD;

— AATOPUTMH AT BUPIIIEHHsS IIPOCTOPOBUX 3aIIUTIB
i 9yac aHaailzy AiHIFHUX CiTOK ab0 IT0AINrOHAABHOI TOIIOAOTI;

— BUKOPHCTAHHS 3HAHb i3 3aCTOCyBaHHS OCHOBHHX
KapTorpadidyHuX IIPUHIUINB [AS OITHMAABHOTO IIpe-
craBaeHHd ['NC-kapT.

Anapamnuii komnnekc. EdexkrtuBHa poboTa cydac-
Hux ['IC-makeTiB i cTBOpIOBaHMX Ha IXHil 6a3i IPUKAAIHIX
amaigaliii MoOKAMBaA AUINE 33 HAIBHOCTI IIOTYKHOI TEXHid-
Hoi minTpuMku. TexHiuHi 3acobu ['IC noBuHHI 3abe3neuyBa-
THU 30epiraHHa BEAMKHX MAaCHUBIB MaHUX, AKiCHO BHBOIUTHU
KapTorpadidHy Ta iHIIy iH(popMallifo Ha MOHITOP YU MaIlip,
BBOJUTH [aHi 3 PI3HOMAHITHHUX KEPEA, 3aC00iB, IITBUI-
KO BHKOHYBAaTH IIOIIYK, COPTYBAaHHS Ta OIIPAIIOBAHHS iH-
dopmartii. [Iag TpoOBEOEHHS IMX OHepallili y IporpaMHHX
obosoHkax ['C nmepembayeHO MOZKAWBICTD ITiIKAIOYEHHS Ta
HaAallITyBaHHS PI3HOMAaHITHUX arapaTHHUX IAaTOopM Ta
nepudepifiHuX 3aco0iB.

AnapaTHUH KOMIIAEKC ITOEHYE B cODi €AEKTPOHHO-
00YHCAIOBAaABHY MAaIlIlMHY (KOMITIOTEpP) 3 JOCTaTHBO
BEAUKHMH (0OOYyMOBA€HUMH A KOXKHOTO OKPEMOTO
BHUIIQAKyY) 00’eMaMu ONEpaTHBHOI Ta IIOCTIHHOI mmam’saTi,
IIBUAKOI€I0, Habip mepudepifiHOro obAamHaHHS, SKUH
3abesredye BBeIeHHS Ta BUBEIeHHS iHpopMallil — CKaHepH,
IIPUHTEPH, IIAOTEPH, IIOIIYASIPHI KOAUCH AiriTatizepu.

[Tporpamuuit komnaekc. Cripusie peaaizarlii OCHOBHHUX
dyukii# ['IC. BHOKpPEMAIOIOTE HIICTh 6a30BUX MOYAIB:

1) BHeceHHd Ta Bepu(iKallisa JaHUX;

2) 30epiraHHs Ta MaHIIyAIOBaHHS JaHUMUY;

3) mepeTBOPEHHS CHUCTEMH KOOpAWHAT i TpaHcdop-
Mallisg KapTorpadiqyHUX ITPOEKITi;
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4) aHaAi3 Ta MOJIEAIOBaHHSI;

S) BUBiA Ta IIpeACTAaBA€HHS JaHUX;

6) B3aeMolid 3 KOpHUCTyBadaMU.

Bci eramnu — Big orpuMaHHs1, 30epiraHHs, ormpanoBaH-
HSI Ta aHaAi3y IreonpocTopoBoi iHdopMallil 70 MOIeAIOBaH-
Hs i IPpUUHSTTS PIIIEHHS — pa30M i3 IIPOorpaMHO-TEXHIYHU-
MH 3acobaMu 00’eTHYIOTH 11i1 Ha3Bo [IC-TeXHOAOTI].

1.2. AnapaTHe 3a6e3nedeHHsa I'IC

l'eoincpopMaliititi cucTeMu I'PyHTYIOTHCH HA IIEBHOMY
HaOOpPi TeXHIYHOro OoOAaHAHHS, OCHOBHUMH (DYHKITIIMH
SAKOTrO € 3a0e3redeHHd poboTu nporpaMHux [IC-tpoayKTiB
i MOIOMIKHUX IIporpam, 30epekeHHsI MaCUBIB ITU(PPOBUX
[OaHuX, 3abe3rnedyeHHs 30uMpaHHS 1 BBEOEHHS [JAHUX,
BUBeZIEeHHS roToBoi iHdopmailii. KoMmaekc eAeKTpOHHUX
i eAeKTPOHHO-MEXaHiYHUX [PUCTPOIB, MIpPHU3HAYEHUH
AT TexHiyHoi  miaTpuMku — npaneszgatHocTi  T'IC,
Ha3UBaIOTH anapamHum 3abesneuerHsm I'IC. AmapatHe
3abe3riedyeHHd (CHHOHIMHU — artapaTHi 3aco0u, amaparypa,
TexXHiyHi 3acobu, hardware) — TexHiYHE yCTaTKyBaHHS
reoindgopMaIiffHOI CHCTEMH, 110 MiCTHTE BAACHE KOMIT FOTEP
i iHIIi MexaHiyHi, MAarHiTHi, €AEKTPUYHI, €ACKTPOHHI M
ONTHYHI nepudepiiiHi IpHUCTPoi YU aHAAOTIYHI ITPHUAAIH,
III0 TPAIOITh y CKAQII arnapaTHOTO KOMIIAEKCY abo
aBTOHOMHO, a TaKOX Oyab-sKi HOPUCTPOi, HeoOXimHi
oA (PYHKIIIOHYBaHHS  reoiHoOpMaIifiHoi  cUcTeMHu
(manmpukaan, GPS-anapartypa, eAeKTpoHHI KapTorpadidHi
IpHAaoU 1 reofe3udHi IpHaanu). 3arasbHy OpraHisalliio
B32a€EMO3B’I3Ky €AE€MEHTIB arapaTHoro 3abe3rnedeHHs
reoindopMamifinol cUcTeMU Ha3UBaIOTh ApXiMeKmyporo,
CYKYIHICTb (PYHKIIIOHAABHUX YaCTUH — KOH@IYpauiero
cucremu [9].
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Y main gac pisHi pipMH BUPOOASIOTH TUCSYI MoaeAeH
PI3HUX KOMITIOTEPIB i MepudepifHUX IPUCTPOIB, KiABKICTb
KOMIIAEKTYIOUYHX BY3AIB i leTaseit O0UHCAIOETBCS JeCATKaMHU
i coruamu tTucad. Ilig gac maanyBauHsa apxitertypu [IC i
BUOOPY KoHirypallil anapaTHOro 3abe3rnedyeHHsd Tpeba opi-
€HTYBaTHUCSd Ha XapakTep POo3B’d3yBaHUX 3aBlaHb, BUMOT'H
IIporpaMHOro 3abe3nedyeHHs, METOIU OIIPAIIOBaHHS ¥ 00Cs-
TY JaHUX, SKUMH MOXKHA OIlepyBaTU y CUCTEMI JaHUX.

BasexxkHO Big nmpusHadeHHd i Macmrady [IC amapar-
He 3a0e3reyeHHsI MOXKe MaTH Pi3Hi (PYHKIIIOHAABHI T'PyITH
OpPUCTPOIB. s mpoctux HacTiABHUX ['IC KiHIIEBOTO KOPHC-
TyBada JOCHUTH 3BUYalHOr0o 0hiCHOro KOMII'IOTEpa 3 IIPUH-
TepoM. BararodyHKIiioHaabHi KopropaTuBHi ['IC MOXyTh
HaAidyBaTH AECATKH POOOYUX MICIlb 3 Pi3HUMH Itepudepi-
WHUMH IIPUCTPOSIMHU, O0’€MHAHUX Y €AUHY O0YHCAIOBAABHY
MEpPEXKY 3 KEPOBAHUM JIOCTYIIOM. [IA BUKOHAHHS HEAKHX
TEXHOAOTIYHHUX oIlepallii BBeleHHS M IIPEICTaBACHHS /1a-
Hux y cepenoBuill I'IC po3pobasaioTbCcs yHIKaABHI arrapaTHi
IIPUCTPOI BapTIiCTIO B AECATKH i COTHI THCca4Y noaapis CILIA.

BoaHouac roaoBHa yactuHa 6rokeTHUX [C-11poekTiB
OpieHTOBaHAa Ha BUKOPHCTAHHS CTAHAAPTHHUX KOMII'IOTEpPiB
i mepudepifHUX PUCTPOIB. 3 OrAsay Ha OCOOAMBOCTI Op-
raHizauitinoi crpykrypu ['IC, armapaTHe 3a0e3nedeHHs IPH-
WHATO IIOMIAITH Ha TPU OCHOBHI rpymu [10; 23]:

1) mpucTpoi ompalfoBaHHs i 30epexKeHHS JaHUX
(BAACHE KOMITIOTEPH);

2) mpucTpoi 30upaHH4d i BBEIEHHS JAaHUX;

3) mpucTpoi Bizyaaizariii i mpesrcTraBAeHHSI JaHUX.

1.3. IIporpamHue 3abe3neuenns I'IC
[IporpamHui 3acobu, npu3HadeHi gasg poboTH 3 IIpo-
CTOPOBUMH [JAaHUMH, BifoOpazkaloTh y Halll dac I0BOAi
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pPi3HOMAHITHUM 1 Takui, 10 TIOCTiHHO PO3IINPIOETHCS,
CEerMeHT KOMITIOTEPHOTO PHUHKY IIPOrPaMHOr0 3abe3Iie-
YeHHS, Y SKOMY MOXKHa BHOKPEMUTH:

— BEKTOPHU3aTOPH PACTPOBUX 300pasKeHb;

— MaKeTH OIIpallloBaHHd MOAaHUX IHXEHEPHO-Teoe-
3UYHUX PO3BiJOK Ta iH}KEHEPHOTI'0 IIPOEKTYBAHHS;

— IporpamHi 3acodu oOpoOKHM JaHUX MUCTAHIIHHOTO
30HIyBaHHSI;

— I[IaKeTH IIPOCTOPOBOTO aHAaAi3y i MOJeAIOBaHHSI;

— IO0BiAKOBO-KapTorpadgidHi CHCTEMH;

- T'IC-B’10epwy;

— incrpymenTasbHi ['IC (I'TC-nnakeTH).

INakemu oNpayro8aHHs oaHux {HIKeHepHOo-
2e00e3UUHUX PO3BI0OK mMa IHIKEHEePHO20 NPOeKmyeaHHs
OpU3HAYEH]I [OAS aBTOMAaTH3allil OIpallfoBaHHHA [JaHUX
IHCTpYMEHTaABHOI Treome3ndHoi 3WOMKH MICIIEBOCTI H
IH’KEHEPHOTO IIPOEKTYBAHHS Y JKUTAOBOMY, IIPOMHCAOBOMY
i TpaHCIOpTHOMY OVmIBHUITBI 1 €, 9K 3a3HA4YEHO Y
migposmiai 1.1, cnermudivHUM HATIPSIMOM y I'e0iH(POPMAaTHII,
SIKWH HA3UBaIOTh NeoiHXKeHepHOo iHdopmaTukoio. Cepen
IPOrpaMHHX IIaKEeTiB Ili€l TpynHd Ha3BEMO: IIPOAYKTH
dipmu Autodesk — cBiTOBoro aimepa y po3poOaeHHI
cucreM aBToMaTH3oBaHoro npoektyBaHHs (CAITP/CAD):
nporpamMHi maretu Autodesk Survey, Autodesk Land
Desktop, Autodesk Civil Design, cTrBopeHi Ha maaTdopmi
naketry AutoCAD; cTBopeHi Ha HOporpamHid mnaardopmi
AutoCAD mporpamui komraekcu GEO+CAD i GeoniCs,
po3pobaeHi B YkpaiHi (kommianis “'EOKA”, AT “Apkaga”
i HIIL “Teonika”, M. KwuiB), nmporpamui nakeru CREDO
(pipmu “Kpemo diasor”, Biaopych) Ta iH.

Ipoepami 3acobu onpayto8aHHst 0aHUX OUCMAHUIIIHO20
30HOYB8aHHST — 1Ie TIaKeTH OIIPallfOBaHHA 300pakKeHb,
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3abesreyeHi 3aA€XXHO BiA I[HU pPi3HUM MaTeMaTH4YHUM
ariapaToM, 1110 f1a€ 3MOTY IIPOBOAUTH OIlepallii 3 CKaHOBaHUMHU
abo 3arrcaHrMU y I POBiH popMi 3HIMKaMHU ITOBEPXHi 3eMai
[8; 18]. Lle mocuTh mMpoKui Habip oneparlii, MOYHHAIYU
31 BCIX BHOIB KOPEKIli (OIITUYHOI, T€OMETPHYHOi), dUepes
reorpadiyHe IIPUBA3yBaHHA 3HIMKIB &K /10 OIPAIIOBAHHS
cTepeorap 3 BUAAUEI0 PE3YABTATY Y BUTAS/Il aKTyaAi30BaHOIO
ToriorinaHy. HatiBimowmiii npencraBHuky: ERDAS Imagine
(CIIIA), ER Mapper (ABcTpaais), cepig npoaykTiB Intergraph
(CIIA) i TNT Mips (CIIA).

Mo rpynim nakemie npocmopo8o20 aHANI3Y 1 MOOesto-
8aHHsL MOXKHA 3aYUCAUTHU IIPOrPaMHi IIaKeTH, IIpHU3HaYeHi
Al peaaisallii rieBHOro, 3BHYaAMHO TeMaTHYHOro, Habopy
IIPOLIEYP aHaaidy IPOCTOPOBHUX NaHUX. lle, HacaMmIiepen,
IaKeTH NeOCTATHCTHUYHOIO aHaAi3y i MOAEAIOBAHHS — TakKi
ak Surfer (CIIA), Gstat (Himepaanam) Ta iHOIi, a TakoxK
rnakeTH KaprorpacdiaHoi aarebpu — Map Analysis Package,
MAP i #ioro momudikartii (CIIIA). 3agucaeHHs [0 1€l rpymu
[IaKEeTiB ITPUKAQTHUX ITpOrpaM, 1110 IIPOCTOPOBO PeaAi3yIOTh
TiTPOAOTIYHI, MIPOre0AOTIYHI, EKOAOTIYH] Ta iHIITi KOHKPEeTHi
3aB/IaHHS, SK 1I€ iHOI POOASITDH, € HEKOPEKTHHM.

Llosiokoso-kapmozpagiuHi cucmemu — Iie 3aKPUTI
oo popmarty ii aganraiiii 060AOHKH i 6a3u JaHUX IIPO-
rpaMHO-iHpOPMAIIifHI KOMIAEKCH, 9Ki MICTSITh MEXaHi3-
MU 3allUTiB OO0 KapTorpadiynoi ¥ arpubyTuBHOI iHpOP-
Mawii i 3acobu ii BimoOpazkeHHs. KopuctyBau, 3a3Bu4ai,
1030aBAEHUM TAKOK MOXKAUBOCTI 3MiHUTH maHi. /o 1boro
KAaCy 3a9UCAE€HO TaK 3BaHi eAeKTPOHHI (U POBi) KapTH
BEAUKHX MicT, Hanpukaazn, Kuesa, Opecu, XapkoBa, OK-
peMUX KpaiH, a TaKOXK IIHU(POBi aTaacH OKpeMHUX Kpain
yn cBity (Ludposuit araac Ykpainu, Digital Chart of the
World, New Millennium Ta iH.).
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I'IC-8’toepu (Bim aHTA. viewer — Ieperasgad; MULIIYyTh
TaKOXK “B’ToBep”) — Ile IOPiBHSAHO HEIOPOri IIaKeTH 3
0O6Me3KeHO0I0 MOXKAUBICTIO pe/laryBaHH JaHUX, TPU3HaYeHi
HacaMmIepen OAd Bisyaaizalrii i BUKOHaAHHS 3aIlUTIB 10
0a3 maHUX, Yy TOMY YHCAI i rpadiyHHX, ITiATOTOBAEHUX
y cepenoBullli iHcTpyMeHTaabHuUx [IC. 3a3Buyaii, yci
PO3POOHUKM ITOBHO(MYHKILIOHAABHUX 1HCTPYMEHTAABHUX
I'C npononytots i 'IC-Broepu: ArcReader, ArcExplorer
(ESRI, CIIIA), WinCAT (Simens Nixdorf, Himeuyumnna) Ta iH.

[Iporpamui 3acobu I'IC € CyKymnHIiCTIO OiABIIIOI0 YH
MEHIIIOI0 MipOI0 iHTEeTPOBAaHUX MPOTPaAMHUX MOIAYAIB, SKi
3a0e3IeuyoTh peaaizallito ecix ocHosHux ¢yHkuyit T'IC.
3arasoM BUPI3ZHAIOTH IIiCTb 6a30BUX MOMAYAIB, LI0 peaai-
3y1oTh pyHKII [13]:

1) BBemeHHd i Bepudikalii janux;

2) 30epiraHH4A i MaHIIyAIOBaHHS OJaHUMH;

3) mepeTBOPEHHA CUCTEM KOOPAWHAT i TpaHcdopMma-
nii kKapTorpadiyHUX ITPOEKILiH;

4) aHaAi3y i MOZIEAIOBaHHS;

5) BUBEeEHHS i IOJaHHS NaHUX;

6) B3aeMo/lii 3 KOpHUCTyBadeM.

Slk1io 6paTu oo yBaru Ty o6CTaBHHY, III0 OCHOBHUM
BHU/IOM IaHUXY T'e€0iHDOPMAaIliHHUX CHCTEMaX EITPOCTOPOBO-
posmnomiaeHa iHdoOpMaIlid, TO 3 aHaAily 0a30BUX MOIYAIB
['IC crae 3po3ymiaum, 110 Iporpamue 3abesnedeHHs ['1C
JIOBOAIL crielidpidHe i He miggaeTbca AyOAIOBaHHIO (OKPiM,
MalyTh, OCTAHHLOTO MOAYASI) TPAOHUIIIAHUM NpoepamHUM
3abesneuerHsm (I13) komm torepiB. Peaaizartis 3a3HauyeHUX
BUIIle (PYHKILiHI BUMarae po3pobAECHHS CIIEIliaAi30BaHOTO
nporpaMHoro 3abe3nedeHHd. 3 80-X pPOKIB MHHYAOTO
CTOAITTH CIIelliani3oBaHe IIporpaMHe 3a0e3IledyeHHS,
10 A€ 3MOry BHUKOHYBaTU PO3pOOAE€HHS reorpadidHUxX
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indopMalliftHUX CHCTEM [Ad KOHKPETHHUX TEPUTOPiH i
eKcIiAyaTyBaTH ixX, BigoMe mif Ha3Bo KoMmeplittHux ['IC-
rmakeTiB, abo iHcTpyMeHTaabHUX 'IC.

TpuBaanii uac I'lC-makeTn nogiagAm Ha ABi KaTeropii,
OPIEHTYIOYHCH, 34e0IiABIIIOTO, Ha arapaTHy IAaTOPMY,
[Ad 3allyCKy Ha 4dKiffi BOHM OyAM po3paxoBaHi, — Ha
npogeciiiniincmpymermanoHi I ICiiHcmpymernmanoHi ['IC
HacminbHoeo (desktop) muny. I1epii 3armyckasn Ha poOOIHNX
CTaHIIgX ab0 BEAHMKHX KOMITIoTepax (MelH(perimax) i
XapaKTEePU3yBaAUCH BOHH, 37e0iAbIIIOro, PO3BHHYTHUMH
aHAAITHYHUMH MOXKAUBocTaMH (Hampuraan, ARC/INFO,
MGE, GRASS); npyri — Ha mepCOHAABHUX KOMITIOTepax
(BoAOmIAM MOBOAI MyzKe OOMEKEHUMHU MOXKAUBOCTSIMU
100 aHaaily naHux). OCHOBHe NIpPHU3HAYEHHS OCTaHHIX
(mammpuraazn, naketiB QGIS, ArcGIS Desktop, Mapinfo) —
3abe3riedeHHd poOodYoro Micud mad It pyBaHHS
KapT, IXHBOIO peaaryBaHHS, IIEPErAdny i BHUKOHAHHS
PI3HOMAHITHUX  MaHINyAdIii i3 KapTorpadgiyHuMH
mrapaMu, 110 He moTpedyBasu 3HaYHUX pecypciB [26; 15].
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PO3OIA 2.
BBEEHHS, IIPEACTABAEHHS TA
POPMAAISALIISA JAHHUX ¥V T'IC

2.1. Oxkepeaa, cTaHZapTH Ta dopMaTH AZAHHX

[xepeaamu nanux y I'IC moxxyTh OyTH mareposi Ta
mu@PpoBi KapTH, Pi3HI reoAe3uydHi IpuAagu, aepodoTo-
i xkocmiuHi 3HIMKH (00poOaeHi Ha cHoemiaai3oBaHUX
pobouux craHHigx). Taky iHdopMaIllilo MOXKYTHb
BHOCHUTH 3 KAaBiaTypH, 3a OOIOMOIOI cKaHepa abo
OTPUMYBaTH 3 IHIIIOI KOMII'IOTEPHOI cucTeMHU. JK yxKe
3a3Ha4YeHp BHIIE, OIABII TOTEHILHHI MOXKAUBOCTI
aag 30upanHa pganux y [IC BinkpuBae GPS (Global
Positioning System) - TexHoaorisg, OpHU3Ha4YeHa [OAS
30upaHHd BHUCOKOTOYHOI 1udpoBoi iHdopwmalii mpo
MicleBicTb, 30uMpaHHda (AKTHIYHUX TonorpadiyHux
JaHUX (reorpadidyHUX KOOpPAWHAT Ta BUCOTH pPeAbedy
B II€BHil Toulli MiclleBOCTi), 3a KOi TOYHICTH BUMIipiB
[ocdarae AeKiAbKoxX caHTuMeTpiB [11; 26].

Yci BuxigHi gaHi MOXKHA MOMIAWTH Ha [ABiI T'PYMIH:
nu@poBi Ta HeMU@POBi (AHAAOTOBI), OCKIABKH Bix (popmu
JaHUX 3aA€KUTHh IIPOCTOTa, BAPTICTh i TOYHICTH iXHBOTO
BHeceHHd y nmudpone cepenonuitle ['IC.

Ha#izpyunimuMm Ta Halie(@eKTUBHIIIUM [I3KEePEAOM
JAHUX A POPMYBaHHS TEMATUYHUX CTPYKTYP € reorpa-
¢iuHi KapTH, OCKIABKY BOHU BOAOIIOTH TE€PUTOPiaAbBHOIO
IPUB’A3K0I0, HE MalOTh PO3PHUBIB TE€PUTOPIiaABHOI ITiAICHO-
CTi y Me¥Kax OIMMCYyBaHOI MIATHKH Ta, 34e0iABIIOro, yacr-
KOBO (popMaAizoBaHi Aasd BEKTOPHU3ALILii.
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TormorpadiyHi Ta 3araspHoreorpadidyHi KapTu pPi3HUX
MacurtabiB y reoiHopMaTUIl IIEePeCAiLyIOTh ABI METH —
I0/I0 OTPUMAaHHs iH(opMalii Ipo 3a3Ha4YeHi TPOCTOPOBI
00’ekTH Ta 1IOmO iXHBOI HMpPUB’a3KH. TaKoXK pi3Hi rpynu
TEMaTHYHUX KapT (puUC. 2) € BaiKAUBHUM [IKEPEAOM
dopMyBaHHs crielliasizoBaHuxX 6a3 OaHUX — I'PYHTOBHUX,
TEOAOTIYHUX, METEOPOAOTIYHUX, reo0OTaHIYHHUX,
AQHAITAPTHUX, EKOHO-MIYHUX, TIOAITUYHUX TOIIIO.

-

ASCTERCING TRORGTT T4 WM i SO VAR
FPRARILA CEWIA TN TP

KAPTA-CXEMA
APHPOOCOXDPOHHOT OUIHKK
KAPNATCEKOMD HALIOHANBHOMO
NPAPOAHOMD NAPKY
IBAHO-OPAHKIBCEKO! OBNACTI
Pcosnopiaryides 2001 poay
Mazurmnl) 1 50000

MO OB

Bopaztanceama AT

JAKAPNATCHEA DBNACTE

Puc. 2. ®parmMeHT OiArOTOBAEHOI OAS BEKTOPHU3ALIii
pPacTpoBOi KapTH IPUPOMOOXOPOHHOI OIiHKKU KapriaTchbKoro
HaIliOHAABHOTO IIPUPOTHOTO IapKYy

OnepaTHUBHICTL OTPUMAHHS BUXIAHUX OaHUX Ta
IIOCTifiHEe OHOBAEHHS 0a3 JaHUX € TOAOBHOIO BHMOIOIO
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b6ararrox npurksanHux [IC. lle 3aBmaHHa MoOxKe OyTH
BHUpilIeHe 3aBAIKH BUKOPHUCTAHHIO JaHUX AUCTAHIIHHOTO
3oHAyBaHH4A (puc. 3). CrorozmHi maHi gucTaHIiMHOrO
30HAYBaHHY, HOPSM i3 TpaguUifHOIO KapTorpadidHOIo
iHopMalli€ro, CTaHOBASITE 0a30BYy iHOpMALiiHY OCHOBY
[C-TrexHonori#i. Ilpm npoMy BigOyBaeThcss mOCTiiiHE
30iABIIIEHHST NOHTOMOI Baru M[aHUX [OUCTAHIIHHOIO
30HAYBaHHY, IOPIBHSHO i3 BEKTOPU3Alli€l0 HAaSIBHUX
anepoBUX KapT, II0 3YMOBAEHO HEOOXimHiICTIO
OTPUMAaHHS aKTyaAbHOI Ta omnepaTuBHOI iHdopwmaili B
I'IC.

KecmiyHwia animok Landsat ETM+
TepuTapil
JANOBIAK MK "Topraku™

Puc. 3. KocmigyHEUY 3HIMOK TepPHUTOPIi HPHUPOIHOTO
3amnoBinHuKa “'opranm”

YKicTh, ONEPATUBHICTb 1 AOCTYIIHICTb JAHUX [IUC-
TaHIIHHOTO 30HAYBaHHS 3aA€KUTH Bil HU3KHU (PaKTOPiB
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Ta YMOB: THIILy CEHCOpPa, METOLy OTPUMaHHH 300pasKeHHs,
opieHTallii oci 3HiMaARHOTO arapara, KiAbKOCTi Ta Irpaaa-
mii piKkCOBaHUX CHEKTPAaAbHHX Oialla30HiB, I'eOMeTPHUY-
HUX 0COOAMBOCTEH OIepP3KyBaHOI0 300pasKeHHsI, KIAbKOCTI
¢ikCcoBaHUX rpagallifi ACKpaBOCTi B KOKHOMY [Aiara3oHi,
YaCOBUX XapaKTEePHCTHKaX MOKAHUBOTO IIOBTOPY 3HOMKH
Touro. JlucraHIliiiHe 30HAYBaHHA 3€MAi 3[iHCHIOIOTH 3a
JIOTIOMOTOIO AiTaKiB (aepodOTo3HIMAaHHSA) Ta KOCMIiYHUX
CYIIyTHHKIB.

HatinomupenimmuMm mkepeaoM martepiasiB gag T'IC
3aAUMIAIOTECH aHi aepodOTO3HIMAaHHS Ta IXHBOTO OIpa-
I[IOBaHHS cTepeoTonorpadiyHuM MeTomoM. Matike Bci
TororpadidyHi maaHu i KapTU CTBOPIOIOTH CTEPEOTOIIOrpa-
diyHEM MeTomOM 3a MaTepiaaaMu aepooTo3HiIMaHHS,
gKi € ocHoBOIO aad ctBopeHHd ['IC. [Iag aepodoTo3HiMaH-
HsI BUKOPHUCTOBYIOTE Pi3HI OIITUYHI poTOKaMepH 3 POKyC-
HoIo BincranHIO (Big 50 MM mo 1000 mMm) [2].

3 KOXKHHUM POKOM 30iABIIIYETHCH ITUTOMA Bara CyILyT-
HUKOBUX NaHUX.

Jas BuKopucTanus gaHnux y I'IC cyIy THUKY HOOIASIOTD
Ha TPU TUILY:

— CYIyTHUKH [IASI BU3HAYEHHA KOOPAWHAT;

— JIAsI 3HIMaHHA 00’€KTiB Ha 3eMHIil¥ OBEPXHi;

— A4 3HIMaHHS peAbedy 3€MHOI TOBEPXHi.

Jag BU3Ha4YEHHS KOOPAWHAT CTBOPEHI CYIIyTHHUKOBI
cucremu, Hampuraazn, GPS (CLIA), TAOHAC (Pocis),
GALILEO (EU). CucremMu 1MX TPHOX THIIB MHOMIOHI MixK
coboro, GPS i TAOHAC maroThk Tpu OpOiTaAbHI ITAOIITMHH
Ha BHCOTI Hax 3eMHOI0 IToBepxHeo 0am3bko 20 000
KM, Ha SKHX po3TamoBaHO 21 aKTHUBHHUH CYIyTHHUK i
5-6 pomomixkHuxX. CynyrHukoBa cucrema GALILEO
dyHKIlioHye 3 mouyatky 2006 poky i TexX Mae TpH
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opOiTaAbHI ITAOIIMHU Ha BUCOTiI HaJZl 3€MHOIO ITOBEPXHEIO
6au3bko 24 000 KM, Ha g9KUX po3TamoBaHi 30 CyIIyTHUKIB
(mo 10 cymyTHHKIB Ha KOXHy MHIAOHIMHY). KoxeH i3
CYIIyTHUKIB IIOCTIHHO Ilepeaac Ha 3eMAI0 3aIIH(POBaHY
iH(pbopMAaIlil0 PO KOOPAWHATH BAACHOTO AaKTyaAbHOTO
MicIlle—po3TallyBaHHd (KOOPIUHATH X, Y, Z1 BCECBiTHIil Jac
t (rpeur. — Tay)). daga GPS npuasamiB HeoOXiTHO OTpUMAaTH
BHUIIlE3ra[aHi YOTHPHU IlapaMeTpu IIoHaMMeHIle i3
YOTUPBOX Pi3HUX CYIIyTHHKIB.

[ass oTpuMaHHSA 300paskeHb O0’€KTIB, po3TallloBa-
HUX Ha 3€eMHIif [OBEPXHi, HAIPUKIHIII MHHYAOTO CTOAITTS
BUKOPHUCTOBYBaAH 3HIMAaAbHiI CUCTEMH OIITHYHOIO [Aialia-
30HY, SKi JaBaAW 3MOI'Yy OLEP3KaTHU OTPUMYyBaTH CATEAITHI
3HIMKM PO3AiABHOIO 37aTHicTIo 1-2 M. BukopucroByBasu
MOHO- Ta 0araTocHeKTpasbHI KaMepH, SKi IIpaIioBasn y
pi3HHX giara3zoHax, y TOMY YHCAl yAbTpadioreToBOMy H
iH(pbpauepBoHOMY. 3a TAaKOi BHCOKOI PO3IiABLHOI 3MaTHOCTI
Ha Oflep:KaHUX 300paskeHHSIM MOXKHa OyAO BiCTeXKyBaTH
MeXKi 30H 3 Pi3HOI0 TEMIIEpPaTypPOI0, BOAOTICTIO, TYCTOTOIO
Ta THUIIOM POCAMHHOIO IIOKPUBY TOIIIO.

ForoBHUM HemoaikoM ¢oTorpadigyHUX CHCTEM €
HEIOCTaTHS OIIEPATUBHICTb — HEOOXiTHO YeKaTH ITOBEPHEHHS
IIAIBKM i3 CYIIyTHUKA, IIPOSBUTH ii, a [Ad BUKOPHUCTAHHS
B IIC me # ckanyBatu. OTOX CBOTOAHI HAMOGIABIIIOTO
ronupeHHsd HabyAu ITH(PPOBIi 3HiMaABHI CHCTEMHU — CKaHEPH,
dKi 3aCTOCOBYIOTH HacaMIlepen Oad IliaeH olepaTHBHOIO
MOHITOPHHTY.

Cepen HaWBIZOMIIIMX KOCMIYHUX OaraTo30HaABHUX
cucteM MoxkHa BUoKpeMutH : SPOT (Ppanris), LANDSAT
(Bim 7 M), ICONOS (1 M), QuickBird (0,6 m) (CIIA). Taxki
CHUCTEMH MOXKYTb 3[iMCHIOBATH Oe3lepepBHE 3HIMaHHS
TepuTopii ¥ mepemaBaTH CHUTHaA Ha Ha3eMHi ITPUHOMHI
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CTaHIIil y pexXUMi peasbHOro 4dacy. [agd KOMepLiHHUX 3a-
MOBHHUKIB po3pobAeHi ImepecyBHi cTaHLii nasa npuiiomy #
[IOIIepeIHLOTO OIpallfoBaHHS curHaay i3 cucrem SPOT,
LANDSAT, ICONOS (paniyc npuitiomy no 2500 KM).

OcobAnBOi yBaru 3aCAyroBYIOTH paJapHi 3HIMKH.
['0AOBHOIO IXHBOIO II€PEBAroOI0 € HE3aA€XKHICTh Bif dacy
100U Ta POKY, IIOTOAHUX YMOB (XMapH He CTAaHOBASATE I1e-
pelKkonu nas pazapa). PamioxBuai moBxuHU no 10 cm
YyTAUBI 10 HEPIBHOCTEH IOBEPXHi (po3MiZHaBaHHS y Me-
kax 15-50 m). [oBIri XBHAI YyTAUBI 40 BMICTy BOAOTH, a
Yy OesKUX BUIIAIKaX 30aTHI IPOXOOUTH KPi3b IIOBEPXHEBI
miapu Ta InepeaaBaTd iHGOpPMAIiI0 MPO MHiAIOBEPXHEBI
aBuIla [8; 24].

[ITo cTocyeTbcs oTpuUMaHHS iHdopMarlii mpo peabed
3eMHOI IIOBEPXHi, TO, IK IPHUKAAJ, MOXKHA 3rafaTH IIPo-
BeneHy B 6epesHi 2000 poKy mecaTHAeHHY Micito KocMid-
HOTO Kopabasi 6araTopa3oBOT0 BHKOPHUCTAHHS, IIPOTITOM
aKoi BiA3HATO peabed 6An3pko 80 % 3eMHOi IMoBEepxXHi 3
TOYHICTIO 4-16 M.

KoukpeTHi peaaizallii pi3HUX CTPYKTYp HOaHUX 3y-
MOBAIOIOTE ITOIBY 0€e3Aidi IXHiX popmaTiB, IKi BUKOPUCTO-
BYIOTBH y IIporpaMHux 3acobax ['IC. 3HayHa yacTuHA IIUX
dopMmaTiB He €, BAaCHe “reoiH(popMalliiHOI”, OCKIABKH
ix cTBOpHMAM mad mOTpebd BEKTOPHHUX CHCTEM aBTOMAaTH-
3oBaHoro npoekryBaHHsa (DXF mag AUTOCAD, DGN nasa
Microstation) abo pactpoBux rpadiyHUX pegakTopiB
(TIFF, PCX, GIF, PICT To110).

o dopmarTiB, IKi Po3p0OOAEHO CHEIiaABHO OAS IIPO-
rpamuux 3aco6iB 'IC, 3auncaroemo SHP - ArcView, ArcGIS;
Coverage — ArcInfo; DAT — Maplnfo; DMF — Digital ta in.

HeobxinHicTh pobiT y raaysi crangapTusallii oomMiny
IIPOCTOPOBUMH JAaHUMHU BiKe JaBHO YCBiIOMHAU IIPOBiA-
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Hi po3pobaroBayi ['IC, 0TOXK CHOrOLHI MaeEMO 3MOTy KOH-
BEepTyBaTH MiXX CO0OI0 IMPaAKTHYHO BCi (popMaTH NaHUX.
CyyacHi po3BHHEHI CTaHOAPTU IIParHyTh 3aCTOCOBYBaTU
dakoMmora 0OiAbIlle MomeAel MOAaHHSI ITPOCTOPOBOI iHGOP-
Malrii.

BaxkauBoio mpobOaeMOI0 € MpaKTU4YHa peaaisallig
€IUHOTO CTaHOapTy [OAd KopucryBada. Crenudikaliis
CTaHAAPTY IIOBHHHA OIIMCYBAaTH CTPYKTypPy (padaiB ma-
HUX, IPOTOKOAHW OOMiHYy, BU3HA4YaTH Habopu (PyHKILH Ta
ixHix mapamerpiB. HeoOximHo, 11100 Ha OpPaKTUIL 1€ BU-
TAJaAO SK II€BHI peKoMeHAallii 3 BUKOPUCTAHHS TaKHUX
dopmMaTiB, TOOTO OITMC CTPYKTYPH TEKCTOBOTO (patira i3
cynposBinHoro iH(opMarliieo. KopucryBadi TakoK IIOBUH-
Hi ofepKaTH PEKOMeHallil IAS OI[IHKY MOXKAUBOT'O BUKO-
PUCTaHHSA THX a00 IHIINX JaHUX Y IXHIX CHCTeMax.

2.2. BBeneHHSI, BHBEAEHHS Ta IpeACTaBACHHS
manux y I'lC

F'onoBHE (PyHKITIOHAABHE 3aBJaHHS BHECEHHd na-
Hux y I'IC - 11e cTBOopeHHs ILiaicHOro iHdopMaIifiHOTO
mudgpoBoro obpasy AOCAiAKYyBaHOro ob’ekta abo gBHUIIA
Ha OCHOBIi mepeTBoOpeHHd rpadiunoi indopmamnii y mud-
pOBUii BUTASIZ T4 BHECEHHH ii B KoM toTep. MaeTscs mpo
Ha¥BaXXAUBINIUM i AOBOAI TPYOOMICTKUM eTarl opraHi-
zarrii mpukaagaux ['IC-cucrem. 3a olliHKamMu axiBIIiB,
BapTiCTh BHECEHHd MaHUX 4dacTo cTaHoBuUTh 80 % Bing
3araAbHOI BapTOCTi IPOEKTYBaAbHUX Ta OpraHizallifHux
po6iT, OCKIABKH ITPAKTUYHO BCi TEXHOAOTIi BHECEHHS [a-
HHUX IOCHUTH TpyaomicTki [13].

Ha cydacHoMy erami 3pocTae poAb aBTOMaTH30Ba-
HUX TeXHoAOri# BHeceHHs naHux y I'IC. IIpore aBTOMAa-
TH30BaHE BHECEHHSI YacTO YCKAQIHIOE ITPOLIEC KOPEKITii
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Ta pefaryBaHHS, OTOXK YacTillle BUKOPHUCTOBYIOTh “HalliB-
aBTOMATH30BaHi” TEXHOAOTi], KOAHM KOXK€H KPOK MAalllMHH!
KOHTPOAIOE MOCBimueHU# omneparop. OKpiM TOro, 10 BHU-
XIOHUX OOKYMEHTIB, IIPHU3HAYEHUX [IAS aBTOMAaTH30BaHO-
0 BHECEHHSI, CTaBASITHCH YiTKi BUMOTH (popMaT, 9iTKIiCTE,
KOHTPACTHICTB), IO AAd OIABIIIOCTI ICHYIOYHX KapTorpa-
diyHHX Ta iHIINX MaTepiasiB O3HaA4Ya€e TI'POMI3IKi ITiArOo-
TOBYi pobOTH.

[IpaBuUABHA opranisallid BUXIAHUX OAaHUX MOKE
CKOPOTHUTH MaTepiaabHi 3aTpaTh 1 dYac, HeoOXimHi
nag erany BHeceHHs mnaHux y [IC. Ilomia nmudppoBux
JaHUX Ha OKpPeMi IIapu — Ile OAUH i3 CIIocOo0iB 00idTH
caabKe Miclle BHECEHHS — I'eOKO/LyBaHHsd, TOOTO mmpollec
3B’d3yBaHHS IIPOCTOPOBUX 1 aTpPUOYTHBHHUX [aHUX.
KaptorpadiuHi maHi HomgiAgioTh Ha TeMaTUYHI MIapH,
AKi MiCTSITh OMHOTHUIIHI IPOCTOPOBI 00’€KTH — Oy AUHKH,
OIATSHKY 3€MAEKOPUCTYBaHHS, I'PYHTOBI KOHTYPH TOIIIO,
IIiCASl 4YOTO KOXKE€H TeMaTHYHUH I1ap BEKTOPU3YETHCS
OKPEMO.

BuxigHi KapTu MOXKYTb MaTH Pi3Hi IpoeKIIii # MaciI-
Tabu, OTOXK AL CIHiIABHOTO BUKOPHUCTAHHSA B OOHIH 0a3i na-
HUX IX HEOOXiZHO 3BECTH OO0 €OUHOI KOOPAMHATHOI CHC-
TeMH. ATpuUOyTHBHY iH(OpMAaIlil0 CHCTEMAaTH3YIOTh i, 3a
HeobXimHoCcTi € moTpeda, KOAYIOTh Ta HABOASTE y PopMi
TabAUIL.

IcHyIOTBH pi3Hi crioco6M BHECEHHH AaHUX. 30KpeMa,
HEIIPOCTOPOBi AaHi BBOAATE, 371e0iABIIOr0, 3a JOIIOMOTOO
KAaBiaTypH, ogHAK iHOAI TakKWM crocibé 3acTOCOBYIOTH i
A9 TIPOCTOPOBHUX MAaHUX (BHECEHHSI KOOPAMHAT y CIIELli-
aAbHUH TEKCTOBUH (patia). A MacoOBOTO BHECEHHS IPO-
CTOPOBHUX JAHUX BHKOPHCTOBYIOTH CIEIlliaAbHi ITPUCTPOI:
airitaiizepu Ta CKaHepH.
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Hiritatizepu BBaxKaTh TEXHOAOTIYHO 3acTapiauM
criocoboM BHECEHHS JaHUX. [OAOBHUM HPUHIIUIIOM POOO-
THU fAiritafizepa € 3YUTyBaHHA 3 POOOYOTO MOAS IIPHUCTPOIO
KOOpPAMNHAT OKPEMHUX TOYOK 3 iXHIM MOJAABIIUM IIEPETBO-
peHHsM y koopauHatu ['IC.

Jlo mpUCTPOiB aBTOMATUYHOTO ¥ HAIliBABTOMAaTHUYHO-
ro BHECEHHS ITPOCTOPOBOI iHopMallii HaseKaTh CKaHEPH
(scanner), 3 DOIIOMOroX0 SKHX MOXKHa 34HUTyBaTH (CKaHY-
BaTH) 3 IIEBHOIO PO3IABHOIO 3[JaTHICTIO BCE II0A€ KAPTH YU
iHIIIOTO 300paskeHHs Ta IEPETBOPIOBATH HOT0 B rpadigyHmii
pactpoBuii aiia (puc. 4). lIBUAKiCTE BHECEHHS iH(OpMa-
I1ii 3a OIIOMOI0I0 CKaHepa /I0BOAI BEAMKA: apKyIll hopMa-
Ty A3, 3a3BUYal, CKaHyIOTb 5 CEKyHJ A MOHOXPOMHOI'O
BapianTa, 1020 cekyHO — OA9 KOABOPOBOIO. 3pO3yMiauUM
€ Te, 110 BiICKAHOBaHi KapTH — 1€ PACTPOBi 300pakeHHs,
OTOK y OiABIIIOCTI BUITAAKIB iX Tpeba BEKTOPHU3YBaTH.

Puc. 4. 3pazok ckanepa A0 popmarty
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Jas SKiICHOrO CKaHyBaHHS KapT HEOOXiTHO NOTPHU-
MYyBaTHUCh TAKHUX BUMOT"

— CKaHOBaHi MJOKYMEHTH IIOBHHHi OyTH YHCTHMH,
TOOTO HE MaTH CTOPOHHIX 3HAKIB, AiHiH a00 HATUCIB;

— AiHIl moBUHHI MaTu mupuHy He MeHIne 0,1 mwm;

— AiHii TOBUHHI MaTH 110 MOKAUBOCTI IIPOCTy hopMy (HE
MaTU PO3PUBIB, IIOTOBILIEHD, TEKCTOBHUX BKAIOUEHE i T. [11.).

SIKI110 BUXiAHI JOKYMEHTH q00pe opopMAEHi i Biario-
BimaioTh BUILE3raJaHUM BUMOTraM, TO IIOJAABIIIE OIIPAI0-
BaHHA [aHUX He 3aiime 6araTo Jacy.

Haa BEKTOpH3allii  3aCTOCOBYIOTH  CIIEIliaAbHI
IIporpaMHi KOMIIA€KCH — BEKTOPH3aTOPH, SIKi € CKAJOBOIO
cydacHux I'IC. KpiMm Toro, icHye€ crieniasizoBaHe IIporpaMHe
3abe3medeHHsI, gKe IIpalrtoe mo3a makeramu ['IC i iHKoAH
Horo HaBiTb NPUPIBHIOIOTH 3 HUMH 3a CKAQIHICTIO Ta
piBHeM iHTepdeticy. 3okpema, cepen HaHUBiZOMIITHX
BekTopu3aTopiB Tpeba BimzHauuTu TRACK, Easy Trace,
MapEDIT Ta iH.

[Ile omHMM BasKAHUBUM [I3KEPEAOM [JaHUX € 0as3u
OAaHUX IHIMUX cHUcTeM. 3maebiapiroro oboaouxku I'IC
HaAigyloTh (PYHKII HepeTBOpeHHs (IMIOPTY/EKCIIOPTY)
OaHUX 3 IHIIUX PO3MOBCIOIXKEHUX CHUCTEM i CTaHOapPTHUX
rpadiurux popmatin [13].

FoToBi 06a3m maHuxX, 9Ki BIABHO IIPOJAIOTH HAa
PUHKY cIlelliaai3oBaHi KOMepILiiHI KoMmoaHii 4m
oepkaBHiI opranizanii, mamoTe HalpizHOMaHIiTHiIIe
TeMaTH4YHe U TepuTOpiaAbHE OXOIIAEHHs. 30KpeMma,
Ha#biABIIOI0 TOMIYAIPHICTIO KOPUCTYIOTECSH €A€KTPOHHI
6a3u maHUX OOPOKHBOI MepeXKi Ta IT0OB’s3aHOi 3 HeElo
IHPPACTPYKTYPHU SIK AOKAABHOTO, TaK i HAIIIOHAABHOTO
piBHa. IcHye Kiabka BapiaHTIiB nudpoBoro Araacy
cBiTy (Macmrabd 1:1000 000), axku#t MicTuThr HabopH
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TeMaTHYHUX I1apiB (peabed, rinporpadis, nepxaBHi U
agMiHiCTpaTUBHI MeXi, pPOCAMHHICTB, I'PYHTH, KAiMAaT,
HaceAeHHs TOIIO).

Po3pobasioTh Ta IMIHPOKO BIPOBAAXKYIOTH ¥
IIOBCAKIEHHY IIPAaKTHKy CHCTEMH aBTOMaTH30BaHOTO
kaprorpadgyBanud (QGIS, Maplnfo, ArcGIS Ta igmri), mio
[AIOTh 3MOTy IIUPOKOMY 3araAy CaMOCTiHHO CTBOPIOBATU
Ta IpoAyKyBaTH KapTorpadiuyny mnpoaykuito. IIpore
3ayBaKUMO, II0 IIpOIleC aHaaidy Ta IIpeAcTaBA€HHS
IPOCTOPOBOI iH(opMallii — 11e He TIABKU ITPOCTUH ITiadip
TeMaTUYHHUX IIapiB, YMOBHHUX MO3HAYEHb i MaciITabiB.

Bisyaaizallia — 11e mpoilec IepeTBOPEHHd (mepe-
HeceHHs) iHdopwmarllii, 3akomoBaHOi y 06as3i gaHHUX
IC, y mocrynHimy pas po3yMmiHHS ii aronmHoio. o
camMe omneparop-kKaprorpad HaMaraeTbCd IIepeaaTH
KOPHCTyBadeBi iH(popMaIli€io i IKHUH CTOCYHOK IIe Ma€ O0
3MicTy 0a3u JaHux?

[Hdopmartia y 6a3i maHUX —11e CBOEpPiiHA hopMaaizartis
00’eKTiB i 9BUII peaabHOI fificHOCTi. [HopMmartid, nepexarna
KiHIIEBOMY KOPHCTyBaudeBi y BHUTAdAi KaprorpadidHoi
OPOAYKIlii, Mae BimoOpazkaTu peasbHy OiHCHICTB, a He
BuxinHy 6a3y maHmx. [ag 1mmpoilecy Bi3yaaizarlii HeoOximgHa
HasIBHICTb TAKHUX KOMIIOHEHTIB:

— 0as3u maHuX, 9Ki MICTITh iHdopMalliio;

— arrapaTHUX 3aco0iB nad BimobpaskeHHd iHdopmartii
(MoHiTODP, IpUHTEP i T. 4.);

— Bi3yaAbHOI 3JaTHOCTI AIOAWHU,

— ompalfoBaHHS COPUHHATOrO o0pa3y B CBiOMOCTi
AIOTVHU.

[IpaBuAbHE COPUHHATTA 3aA€XKUTH Bifl (PYHKIIIOHY-
BaHHA yCiX IIUX KOMIIOHEHTIB, OqHAaK HaWTOAOBHIIIIUM €
Cy0’€KTUBHE CHOPUHHATTA KapTu KopuctyBadeM. OKpemi
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KOPHCTYBadi He MaloThb HABWYOK YHTAHHA KapT, iHIII
MOXKYTh IIpalioBaTH i 3i CKAQAHINTUMHE H HaCHYEHIITUMU
indopmalliero 300paskeHHIMH, IIPOTE IIBUIKO BTPAYAIOTh
iHTepec i HIyKalOTh aAbTepPHATHBHI mKkepeaa. I[Iporiec
CTBOPEHHSI OIITUMAaABHOI [OA9 KOXKHOI'O KOHKPETHOTO
BUITAJIKy KapTH — 1€ CBoepimHa diabTpariisa inpopmariii 3
METOI0 yCYHEHHS HebarkaHO0i CKAaTHOCTI, T0Ka3y BasKAUBUX
ocobauBocTe abo TIeBHHUX TeHAEHIliH. Bisyaaizallia
IOBUHHA MICTUTHU IIEBHU PiBEHB AeTaAi3altii, HeoOXimHuH
AT KOHKPETHOI KaTeropii KopucryBadiB, — Bi 3araAbHOT0O
KOPOTKOTI'0O OTASy /10 AE€TAABHOTO PO3yMiHHS4.

TpuBuUMipHiI 300paskeHHS € MOBOAI “BUAOBHUIITHUM”
eAeMeHTOM Y BimobpaxkyBaabHUX MoxkauBoctax [IC.
31ebiAbIIoro CHCTEMHU MPALOIOTh 3 KOHTYPHUMH TPHUBU-
MipHUMH 300paskKeHHSIMHU Y BUTAAA] IPIMOKyTHHUX (DEM-
MomeAb) abo TpukyTHuUX (TIN-Momeab) MepesK repecideHux
AlHIY [17; 22].

CyugacHi I'lC MicTaTh crieniaabHi MOIYAI AT pO6OTH
3 TPUBUMIPHUMH 300pazkKeHHAMHU, HAIIPUKAA, (PYHKILi]
3rAQXKyBaHHS Ta 3allOBHEHHHA peAbedy. Take KOAbO-
poBe 3allOBHEHHS HAOYHO BimoOpazkae MOAOKEHHsS Ha
BHCOTI HaZ pPiBHEM MOpPH, OpPi€HTAIII0 IIOAO0 A3Kepeaa
cBiTAa (CoHIls) abo Oyab-sKYy iHINY SKICHY YH KiABKiCHY
XapaKTEepPUCTUKY. [HoAml Ha oTpuMaHy B TaKUM cIiocib
MOJIEAL peAbeddy MOKYTh HaKAaIaTH ABOMipHI KapTH
[AS Bi3yaAbHOT'O aHaAidy abo TPUBUMIPHI YMOBHI 3HAKU
(puc. 5).

3O0BHIIHINA BUTASA Ta SKICTh KapTorpadidHux Oo-
KyMEHTIB, III0 BUTOTOBAGIOTH 3a mgornomororo ['IC, Bu3Ha-
4aloTh TEXHIYHUMHU XapaKTepPUCTUKAMU NOCTYITHUX IIE€PU-
depiliHUX ITPUCTPOIB: MOHITOPIB, ITAOTEPIB i CTPYMEHEBUX
Ta Aa3epHUX ITPHUHTEPIB (pHC. 6).
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Lnchpons meaere pensedy Teprrepll
VAR L O OHD Mk HTE

Puc. 5. TpuBuMipHa MoeAb peAbedy TepUTOPil Y3KaHCHKOI0

Hall[iOHAABHOI'O IIPUPOAHOI0 HapKy

Puc. 6. 3pasok naorepa

MosiTopHu Ta IpHUHTEPU BinobOpazkarTh iH(popMallito
3a [OIIOMOTOI0 MAacCHBIB KOABOPOBUX KpallOK-IIiKCEAIB
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(pixels). Po3mip mikceas BuU3Ha4Yae HaWMEHHIIHUH pPo3Mip
YMOBHOTO 3HaKa — TOYHICTh [I03UIiF0BAHHS Ta PO3LiAbHY
31aTHICTb.

3nebiAbIIOro IIPUHTEPH BHUKOPHCTOBYIOTH IIPH
BUBEAEHHI MaaoopMaTHOI OOKyMeHTallil (TeKCTOBi
JOOKYMEHTHU, HEBEAUKI OTHOKOAIPHI KPECAEHHH, CXEMHU).

At BUBOAy IIIMPOKO(POPMATHUX KPECAEHDb ¥ KOABOPI
BUKOPUCTOBYIOTH IIPUCTPOI, 110 OAepzKaAU HaA3BY IIAOTE-
piB (Bix aHrA. blot — HAHOCUTH Ha KapTy).

2.3. Popmaanizania reomanux y I'IC

3acToCOBYIOTE ABa I'OAOBHI METOAU ITPEACTABACHHS
reorpacdgiynoro 1mpoctopy [9; 18]|. Ilepmuii wmeton
BUKOPHCTOBYE KBaHTYBaHHH, ab0 PO30UTTA IMIPOCTOPY
Ha 0e3Aid eAeMeHTIB, KOXKEH 3 SAKHX ITPEICTABASIE MaAy,
IpOTe I[IAKOM BU3HAYEHY YaCTUHY 3eMHOI moBepxHi. Lle#
pacTpoBHM MeTOH MOXKE€ BHUKOPHCTOBYBATH €AEMEHTH
Oynb-skoi BimmoBigHOI reoMeTpPHUYHOI POPMHU 3a YMOBH,
o iX MOIKHA CIIOAYYHTHU [OAS YTBOPEHHS CYILiABHOI
IIOBEPXHi, I10 BigoOpaskae yBeCh IIPOCTip 00AacTi, AKy
BUBYAIOTh.

dpyru#i MeTon MOAaHHS TeorpadidHOro IIPOCTO-
Py Ha3uBalOTh BEKTOPHUM. BiH mae 3Mmory 3amaBaTu
TO4YHi IIPOCTOPOBI KOOpAWHATU. B 0oCHOBY meToay Io-
KAQJIEHO TBEPAXKEHHd MION0 HEIIEPEPBHOCTI IIPOCTOPY
Ta HEMOMIABHOCTI HOro Ha AUCKpPETHiI KoMipKu. Llboro
[OOCATAIOTh IIPHUCBOEHHAM TOYKOBUM O0’€KTaM MapH KO-
opauHaT (X Ta Y) KOOPpAUHATHOTO IIPOCTOPY, AlHIHHUM
ob0’eKTaM — IIO€OHAHOI ITOCAIZOBHOCTI map KOOpAHHAT
iXHiX BepHINH, NAOLUIMHHUM O0’€KTaM — 3aMKHEHOI IIO-
CAIJOBHOCTI CyCiHiIX AiHiM, moYyaTKOBAa i KiHIleBa TOYKH
AKUX 30iraroThCs.
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2.3.1. Pacmpoge no0aHHs 2e00aAHUX

PactpoBuit cocib ¢gopmaaizariii reoqaHux mMae aBa
pizHOBUAU — peryagpHUxX Mepek (GRID) i BaacHe pacTpo-
Bu# (Raster), mo npuHOHUOOBO He BiAPi3HAIOTHECA OOHH
Bil OHOTO, OCKIABKH BOHHU 3aCHOBaHI Ha (opmaaizariii
IpocTOopoBoi iH(opMallii y KoMipKax peryAspHOi Mepexi,
III0 CYLIIABHO MOKpHuBa€ Tepurtopito [13; 14; 16]. Y KoxKHiH
KOMIpIIi I1iel MepexKi iHdopMmallisa BimobpazkaeTbCa OMHUM
3HAYEHHIM.

[Tix MeTOmOM PETYASIPHUX MEPEXK PO3YMIIOTh PYIHHUH
croci6 omudpyBaHHS IIPOCTOPOBHUX MOAHHUX IIIASIXOM
ycepenHeHHs 3HaUYeHb TP POBAHOTO EAEMEHTY B KOXKHOMY
KBapaTi MepexKi — CcepemHbOro 3HaA4YeHHS BUCOTH
3eMHOI IOBEPXHi, IIPOCTATaHHd TigporpadiyHoi Mepexi,
IIepeBaxXkard4yoro TUILy IPYHTY 1 T. A., SKUH iCTOPHUYHO
epeayBaB II0SBi aBTOMATHYHUX METO/IB pacTepu3artii
npocTopoBoi iHpopMallii Ta BUKOPUCTOBYETHECHA CHOTOIHI.

PactpoBuit crioci6 dopmaaizaiii mpocTopoBHX
naHux, abo pacTpoBa MOOEAb IIPOCTOPOBHUX MNaHUX, Y
HAUITPOCTIIIIOMY BHNOAAKy 3BOAUTHECHA OO 300pazKeHHS
IIPOCTOPOBUX OO’€KTIB y BHUrAGAi MO3aiKu, IO CYILIABHO
IIOKPUBAE TEPUTOPII0, Ky i Ha3UBaOTh pacTpoM. KoxkeH
€AEMEHT pacTpa Ha3HuBalOTh KOMIPKOIO pactpa abo
miKceAeM (Bif aHTA. pixel, 110 € CKOPOYEHHSM Bif picture
element — eneMeHT 300paskeHHs]).

Hatiyacrime BUKOPHUCTOBYIOTH KOMIpPKH KBajaparT-
HOi popmu, xo4ya AoBoai mupoko B I'IC-texHoOAOTil 3a-
CTOCOBYIOTH KOMIPKH TPUKYTHOI Ta IIECTUKYTHOI (pop-
MHu (puc. 7).

TpuKyTHY MO3aiKy BUKOPHCTOBYIOTH ITifl Yac Moje-
aroBaHHS peabedy (TIN-momean). [IlecTukyTHa Mo3zaika
3 KOMipKaMu, II0 IpeACTaBA€HI PiBHUMH IIapas€AbHU-
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MU IIPpIMOKYTHUKaMH, ITpuBabAuBa THUM, II0 yCi CyCimHi
KOMIPKH € €KBiJUCTaHTHHUMH, TOOTO BiICTAHb MiXK II€H-
TpaMH yCiX CyCiIHiX KOMipOK € IIOCTiHHOIO0, 1110 HE MOXKHAa
CKas3aTH Ipo KBaApaTHi ad0 MPSIMOKYTHi pacTpH.

ININSN/

INONIN/
AXX

a 6 8

Puc. 7. Tllpukaagu pacTpiB 3 pi3HOIO POPMOIO KOMIipOK:
a — KBaJIpaTHOIO; 6 — TPHUKYTHOIO; 8 — IIIECTUKYTHOIO

Y pacrtpoBifi Momeal mpocTopoBa iHdopMamia Ko-
OYETBCI Y BUTASAL IIPIMOKYTHOI MaTpHIIi, pO3Mip SKOI y
CTOBIIIISLX 1 pgAKax BiAIIOBiLa€e po3Mipy BUXIIHOTO pacTpy
(puc. 8). YHacAimok IHOT0 pO3TAllyBaHHS y IIPOCTOPL KOXK-
HOT'O eAeMEeHTY pacTpa BU3HA4YaeThCS HOMEpPaMU CTOBIIIIIB
Ta PAIOKIB, Y SKHUX PO3MIIIEHUH 11eHl eAeMEeHT.

[l
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a 6 8
Puc. 8. PactpoBe momaHHs IpoCTOPOBOi iHGOopMaTrii:
a — dparMeHT KapTH POCAMHHOI'O IIOKPOBY (1-aic,
2-AyKa); 6 — oro pacTpoBe IIOJaHHS; 8 — BiATIOBiMHUN
MacUB UPPOBUX TAHUX
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Y kaprorpadidyHux 300paskeHHIX CTOBIIIl, 3a3BU-
4al, po3MilIyIOTh Y HAIIPSAMKY HiBHIY-IiBAEHb, a PAAKH —
3axifg-cxif. YK mouyaTKoBYy KOMipKy (3 KoopauHatamu 0;0,
abo 1;1) Haifuacrilie oTPUMAarOTh KOMipKYy, PO3TaIllOBaHY
Y BEPXHBOMY AiBOMY KYTKY pacTpa.

[Mapu pactpoBoi iH(popMmarlii gas 6aszm maunwmx [IC
MOXKHA TOTYBaTH BPYYHY IIASXOM KOAyBaHHS iHdopMarlii
JIASI KOJKHOI KOMIpKHU 3 IIOJAABIITNM YBEAEHHAM y KOMIIIOTEeP
3a OOIIOMOTOI0 TEKCTOBOTO pefakTopa abo eAeKTPOHHUX
Tabauk. OMHAK BUKOHAHHS TAKOI orepallii BUMarae HaaTo
BEeAUKHX 3aTpartgacy. OKpiM Toro, cydacHi reoiHgopmartiigi
PO3POOAEHHS OTIEPYIOTH 3HAYHO OIABIITUMH iH(pOPMAIiHHUMH
MaCHBaMH Ta TEXHOAOTIIMH IXHBOI OIITHMIi3allii.

CywMiIieHHs CeMaHTUYHOI Ta MOo3ULlifHOi iHdopmartii
€ TOAOBHOIO [I€PEBAroio PacTPOBUX MOAEAEH IIPOCTOPOBUX
naHux. BogHodac 11eil (pakT 3yMOBAIOE OUH i3 CYTTEBUX
HEIOAIKIB — HEOOXiMHICTh BEAMKHX 00’eMiB mam’aTi oag
30epesRKeHHs OMUPPOBAHUX JAHUX Y KOMIT I0oTepi. CKakiMmo,
CTaHAAPTHUH 3HIMOK 3 peCypCHOTO CyIIyTHUKa AaHacarT,
o oxoriaroe IpudtausHo 30 000 km? 3a HOMIHAABHOTO
po3mipy komipku 30%x30 M Ta 6€3 3aCTOCyBaHHS TEXHOAOTIH
CTUCHeHHd iHdopwmallii, 3afimae moHax 35 MO AHMCKOBOTO
IIPOCTOPY.

OxapakTepHU3yeEMO i€epapXidyHi pacTpoBi CTPYKTYPH.
PacTpoBi maHi BUTIHO BUKOPUCTOBYBATH A BigoOpa-
JKEeHHS iepapXigyHo opraHizoBaHoi reorpadiunoi indopma-
mii. [loganHa pactpoBoi iHdopMallil ¥ BUTASIAI AEKIABKOX
BHYTPIIIHBO ITIOB’I3aHUX PiBHIB, 3a SIKOI'0 HUKHIH pPiBEHb
BiAIIOBiae BUXiAHOMY MOJAHHIO pacTpa, [0 Mae pPo3Mip
NxN eaeMeHTIB, a KOXK€H BUIIUNU PiBEHE € y3araAbHEHHAM
indopmallii B m-KoMipKax HUKHBOTO PiBHSI, HA3UBalOTh
HipamigasbHUM (puc. 9).
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a 6
Puc. 9. Ilopannsg iepapxiuyHoi pacTpoBoi
CTPYKTYPH OaHUX (a — nipamigu, 6 — nepesa)

2.3.2 BekmopHe noOaHHs 2e000HUX

B ocHOBY BekTOpHOTrO MeTony popMaaizartii mpocto-
POBHX HAaHUX MOKA3E€HO TOUYKY (point) — IepBUHHUN rpa-
digyHUYE eaeMeHT 3 KoopauHaTaMu (x, y). PozranryBanHs
i€l TOYKM BioMe 3 TIEBHOIO TOYHICTIO. [IBi TOYKHU 3 KOOP-
MUHATaMH (X,,Y,) Ta (X,,Y,) yTBOPIOIOTS AiHito (line) — Binpi-
30K IIPSMOi, 9Ka 3’€THy€E ABi TOYKH, a 3aMKHYTa ITOCAIT0B-
HICTB AiHIH — oAiTOH (polygon) [13; 18].

CyKymHICTb IIUX E€AEMEHTIB IIIAKOM [OOCTATHS IAS
onucy OpPMHU 9K AIHIMHUX, TaK 1 IIAOIMIMHHUX KapTorpa-
diuHUX 00’€KTiB, IKi KOAYIOTh 9K CYKYITHiCTb KOOPIUHAT
TOYOK Ta MiCTATh iH(popMallilo IIPO B3aEMHE pO3TalllyBaH-
HS O0’€KTIB.

Otxke, wMaiixke Bci reorpadiuHi 00'€KTH MOIKHA
300pa3uTH sIK TOYKH, AiHIi Ta moairoHu (puc. 10).

Toukamu 300pazkaroThk HatApiOHII reorpadivHi 00’eK-
TH (HAIIPUKAA, MiCLI BiTOOPY 3pa3KiB I'PYHTY, OKpeMi iepeBa
TOIII0), IKi HEMOXKAWBO, BiTOOPA3UTH AIHIIMH YU ITOAITOHAMU
(BOHU A< IIBOTO HAATO BeAMKi). TakoK TOYKaMH BimoOpazka-
IOTH MICIIEITOAOKEHHS 00’'€KTIB, AKi HE MAIOTh ITAOILT.
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AiHigamu 306pakaroThk reorpadidyHi o0’€kTH, dKi €
3aMaAMMH, 100 OyTH BimoOpaskKeHHUMH IIAOIIMHAMH, abo
IIpopizaloTh HOBEPXHIO (HAIIPUKAA, PIYKOBI IIOTOKU, BY-
AUITI, 130TilICH TOIIO).

[Toaironu — 1ie 3aMKHeHi QIrypH, siKi BioOpazkaroTh
dopMy Ta MiCIIETOAOKEHHS TOMOTeHHUX 00’€KTIB (HAIIPH-
KAa[l, IPYHTOBI KOHTYPH, KOHTYPH OANHUIL 3€MAEKOPUC-
TyBaHHS TOLIIO).

[ Kapra nowmpennn sugis dnopn
YepRoHoi KHHFK Ha TepuTopll

Puc. 10. 3pa3ok BEKTOPHOI KapTH (HA IIPUKAAL KapTH
IO PEHHSI YePBOHOKHUKHUX BU/IB (PAOPHU y MeKax
IIpupoaHoro 3anosigHuka “I'opranu”)

PacTpoBiTa BEKTOPHI CTPYKTYPUMAIOTECBOIIIEpeBaru
i Hemoaiku. IlepeBarorwo pacTpoBUX CTPYKTYpP BBazKaloTh
o6’emHaHHSA IIO3UIIMHOI Ta CEMaHTHUYHOI aTpUOyTHUKU
IIPOCTOPOBOI iH(popMallil y eAUHIH NIPIMOKYTHIY MaTpHLL,
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III0 CIPOIIye omeparii 3 pacTpoBUMH 300paskeHHIMH
(Hampukaaz, oBepAeHHOBUM aHani3). OCHOBHUMHU HEIOAI-
KaMU pPacTPOBOrO IIPEACTABAEHHS MOaHUX € [I0BOAl
BeAHKi o0’emu (paiiniB, HeOOCTATHBO BHCOKA TOYHICTH
TIO3UILIOBaHHS TOYKOBUX OO'€KTIB Ta BigoOpazKeHHS
AlHIHF, III0 3yMOBAEHO ycepemHeHHIM iHopMallii B Mexkax
KOMipKH pacTpa.

OCHOBHUMU NepeBaraMu BEeKTOPHUX NaHUX € KOM-
MaKTHICTh IXHBOTO 30epiraHHs (IHKOAW B OECATKH pasiB
BHIIA, HiXK [IAd pacTpa), HeoOMekeHa TOYHICTDb TO3UILI0-
BaHHA 00’¢KTiB. [IpoTe BEKTOPHI CTPYKTYPH MAIOTh 3HAU-
HO CKAQIHINIy CHCTEMY OIIHCY TOIIOAOTIYHOI CTPYKTypPH
JAaHUX, YHACALIOK YOT'0 IXHE OIIpallloBaHHS BUMarae BUPi-
LI€HHS] CKAQIHUX IM'€eOMETPUYHUX aATOPUTMIB JIAS BU3HA-
YeHHS ITOAOXKEHHS BY3AOBHX TOYOK, CTUKyBaHHSI CETMEH-
TiB, 3aKPUTTS IIOAITOHIB TOIIIO.

[MTopiBHIOBaHHS IIepeBar Ta HEOOAIKIB IIUX JBOX OC-
HOBHUX CTPYKTYP IIPOCTOPOBUX JaHUX NOBOAUTD, 1110 BOHHU
B32a€EMHO IIPOTHAEXKHI — YacTO IepeBaru OJHOTO CII0CO0y
dopMaaizarlii maHUX € HeTOAIKOM iHIToTo. 19 0cobAMBICTE
3yMOBHAA HEOOXiMHICTH MOCTYIIHOCTI y HaMOIABIIIMX IIPO-
rpamMHux [IC-mmakerax omiii ABOCTOPOHHBOI KOHBEpPTAa-
nii 3a3HavYeHux PopMaTiB (HEPETBOPEHHS PaCTpP-BEKTOP,
BEKTOP-PacTp).

Bupimennga moctaBAeHUX 3aBAaHb Tpeba 3miiic-
HIOBaATH, BHUKOPUCTOBYIOUM HaUNpUHHATHIIMNHE Ta
HatlepekTHUBHImMMUH ¢Qopmar gaHuUX. 30Kpema, BeEK-
TOPHI CTPYKTYPHU BUKOPUCTOBYIOTH, 31e0iABIIIOTO, AAS
30epiraHHs CTPYKTypoBaHoi iHdopmallii 3 aTpudyTuB-
HUMU OaHUMHU (Hanp., I'PyYHTOBI apeaAH, THUII BHKO-
pUCTaHHA 3€EMEABb TOIIO), AAS aHaAily Mepex (Hamp.,
TPAaHCHOPTHHUX), Pi3HOMAHITHUX reorpadidyHUX CiTOK,
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IAs 30iABIIIEHHS 9KOCTI BigobpaskeHHd AIHIHHUX 00’eK-
TiB mig yac kaprorpadyBaHHsS. PacTpoBi CTPyKTypHu
Tpeba BUKOPHUCTOBYBATH AAS HIBHUAKOTO HaKAadaHHSA
KapT, IPOCTOPOBOIO aHAAiI3y IK OCHOBY AASI KapTyBaH-
Hs IeBHHUX 00’€KTiB, y BUIAAKy MOJEAIOBAHHSA IIEBHUX
IIOBEPXOHB TOIIIO.

Inest BEKTOP-pacTpoOBOro IIEPETBOPEHHS TOBOAL IIPO-
CcTa: TOUKY 3aMiHIOIOTH KOMipKOIO, AiHisI — IIOCAIJOBHICTIO
KOMIPOK, IIOAITOH — CYKYIIHICTIO KOMipOK i3 3aJaHUM pPO3-
Mipowm [6; 13].

[IpyHIIMIT KOHBepTAallii PacTPOBUX CTPYKTYP TEXK
JIOBOAL TPOCTHUH — iHpopMALTisd KOKHOI KOMiPKH 3BOJUTHCS
[0 TOYKH, IIOAOXKEHHSI fKOi BiAIlOBimae 3a3BUYal Ieo-
METPUYHOMY LIEHTPY KOMIipKH.

2.3.3. IIpeocmasnenvnss y IIC ampubymusHoi
iHpopmayii

Anpom KoxxHOI iHdopMaliiiHoi cucTeMHu € 6aza ma-
HUX, i 9KOI0 PO3yMiIOTh CYKyIIHICTb AAHUX, W10 BifO0-
Opakae craH 00’€KTa, HOTO BAACTHBOCTI Ta B3aEMUHHU 3
IHIIIUMHU 00’€KTaMH, a TAKOXK KOMIIAEKC TEXHIYHUX 1 MPO-
rpaMHHX 3aC00iB IAS BeAeHHS IIUX 0a3 JaHUX.

$opmyBanua crpyrrypu [IC moumHaeTbca 3 op-
MyBaHHS 0a3 [gaHWX, 3aCHOBAaHUX Ha TEPUTOPIaABHIH
(reorpadpiuHiti) IpUB’A3IN JaHUX, OCKiABKU Bci ['NC-cucteMu
MaloTh CIpPaBy TIABKH i3 IIPOCTOPOBO-KOOPAUHOBAHUMU
JaHHMU.

Baza manux I'IC mictuth rpadiyHi Ta aTpubyTHUBHI
[aHi, sIKi MOXKYyTb 30epiraTucs pazom abo okpemo [13].

[lass BHeceHHsl, 30epiraHHd, MAaHIIIyAIOBaHHS Ta
BUBeNEHHA aTpUOyTHUBHOI (HerrpocTopoBoi) iHdopmarrii
y T'IC BHUKOPHUCTOBYIOTH CTaHOAPTH30BaHI cucmemu
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ynpasninis 6aszamu oanux (CYB) - KoMmmaekcu
mporpaM Ta MOB IIporpaMyBaHHs, sKi 3a0e3Ie4yoTh
CTBOPEHHS, IMiATPUMKY Ta BHUKOPHUCTAHHA 0a3 gaHUX.
[Tpu uboMy 10 aTpUOYTIB, 34€6iABIIIOTO, HE 3a9UCAIOIOTH
TeOMETPHYHI BAACTHUBOCTI, III0 OMNHCYIOTH TOIIOAOTIYHI
XapaKTEPUCTUKHU TeorpadiuHux o00’ekTiB. OcraHHi
BIIOPIAKOBYIOTH Ta OPTaHi3yI0Th 3 BHKOPHUCTAHHSIM
ocobanBux BaactTuBoctTed ['IC. HeoOxigHUHE 3B’A30K MixK
TEOMETPUYHUM OIIHUCOM O00’€KTIB Ta iIXHIMHU 3MiCTOBHUMH
arpubyraMH y TaKOMy BHIAAKy BCTaHOBAIOIOTH
yepe3 imeHTHUQIKATOPU — YHIKaAbHI HOMepH (KOmH)
reorpadigyHuX O00’€KTiB. ATpuOyTUBHY 06a3y maHUX
KOPHCTyBa4d MOXe CTBOPIOBATH aBTOHOMHO V Oyab-gIKiH
poctynHi Homy CYB/I (Hanpukaan, y dBASE, Microsoft
SQL Server, Oracle Tomro), a moTiM 3a JOIOMOTOIO
3aIllOBHEHHs iAeHTHUdIKAIiHHUX TI0AIB aTpubyTHBHOI
Tabauili kKomamMu o0O’€KTiB, 3aBOIKH BHUKOPHUCTAHHIO
IIpOoTpaMHHX 3acob6iB 0OMiHY JaHUMH, KOPUCTYBad MOKe
3B’3aTH i 3 y3Ke CTBOpPEHO0 reorpadigyHo0 623010 JaHUX.
“3oaoTe MpaBHAO” IASI PO3POOHUKA MICTUTHCS Y TOYHOMY
OOTPUMAaHHiI BIiANOBIAHOCTI (OAHO3HAYHOCTI) HOMEPIB
(komiB) 00’ekTiB y reorpadiuHiii Ta aTpuOyTHBHIH 6a3zax
OaHUX.

IcHye nmekiabKa THIIB aTPUOYTHUBHUX MHOAIB. [lepeai-
YHMAO HadnommpeHinri 3 Hux [10; 11]:

KonmunyaneHi uucnosi 3HaueHHs (DOBTi Ta ApoboBi
yncaa). Taki aTpubyTH MiCTSITh YHUCAOBI 3HAaUYEHHS (HATIPH-
KAaazm, 3,4). i maHi € 3MiHHEME, TOOTO iX MOXKHA O0YHCAIO-
BaTH YU BUMIPIOBATHU (HAIIPHUKAAM, BiACTaHI YU MIPOLECH).
OmnucyBaHHUM THUII JaHUX TAKOro 00’€KTa, SIK JOPOTH, Mic-
TUTHUMeE iHdOpMallilo IIPO AOBKUHY, IIUPUHY JOPOTHU Ta
BimcTaHb.
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Lluckpemni uucnosi 3HaueHHsl (KOPOTKi Ta ITiAi Yucaa).
Meski aTpubyTH MOXKYTh MiCTUTH TaKi 4HcCAa, SIKi €, 3a3BU-
yail JOOATHUMH IIAUMU YHUCAAMH. 30KpeMa, CTOCOBHO THX
caMHX OOPIr TaKUH THI aTPUOYTIB XapaKTePHUH JIAS TTOAS,
dKe MICTUTB iHOPMAIILiI0 IIPO KIABKICTH JOPOKHIX CMYT.

KooogaHi 3HAUEHHS Y 8U2/1s10T KOPOMKUX YILAUX UU-
cen i mekcemy. ATpubyTH MOXKYTH OyTH KOJOBaHUMMU.
TobOTo KOgOBaHEe 3HAYEHHS 3a CBOIM 3MiCTOM HE MiCTHUTh
KoAHOI TIpaMoi iHdopMallii, a € IIPOCTO KOPOTKUM CHUM-
BOAOM i BimoOpazkae IIeBHY XapaKTEPUCTHUKY o0’eKTa,
110 MOXKYTh JOAATKOBO BKa3yBaTH B OKPEMHX OIHCAX.
[TlepeBaru Takux aTpHUOyTiB y TOMY, III0 BOHU 3aliMaloTh
MaAO MicId, a HEOOAIKM — Yy BTPaTi HAOYHOCTI Ta MIpPo-
CTOTH aTPHUOYTiB.

Onucosuili mexcm. [as OomHCy YM Ha3BU I[IEBHUX
00’€KTiB BUKOPHUCTOBYIOTECH TEKCTOBi aTpubyTu. Hampu-
KAQl, TEKCTOBUMH € II0Ad, SIKi 30epiraroTh Ha3BU aIMi-
HiCTpaTHUBHHUX PaAWOHIB, THUITIB BUPOOHHUYOI CIieliai3zartii
CIABCBKOI'0 TOCIIONapCTBa, Ha3BH IPYHTOBHUX KOHTYpPiB
TOLIO.

Yacosi ampubymu. Iloae, 1110 MiCTUTBH OATY I'PYHTO-
BOT'0 OOCTEKEeHHS, MOXKHAa BU3HAYUTH 9K CUMBOABHe. Of1-
HaK MOXKHa OTPHUMAaTH N0BOAI KOPHCHI AOAATKOBI MOXK-
AVUBOCTi oOIpallloBaHHS [AaHUX, SKIO AaTy BU3HAYUTU
dK CIIelliaAbHUH TUI — gaTta. Y I1bOMY BUIIQIKy MOXKHA,
HaIpPUKAQ, 32 HOMEPOM MicsIld OTPUMaTH HOro Ha3BY,
BU3HAYUTHU KIABKICTBH AHIB MiX ABOMAa 3aJaHUMU AaTaMHU
TOLIO.

Ioenmucpiramopu o6’ekmis. 3aBOSKH LBOMY THILY
aTpubyTiB MOXKYTh iCHYBaTH peAdIliiiHi 6a3u manux. Came
inenTHU(ikaTOPH MAIOTH 3MOTY OO’€IHYBAaTH MiXK COOOIO
BEAHKY KiABKICTb aTpHUOyTUBHUX 6a3 MaHUX.
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Mynsmumeditini ampubymu. Tabauui B I'IC MoXyTB
MicTuTHu Tak 3BaHi BLOB 06’ekTu (binary large object). 1le
nae 3Mmory inrerpysatu y I'lC MmyasTHMEi10, a caMe: Bifeo,
300pazkeHHs Ta 3ByK. Hampukaazm, 1ie Mmoxke OyTH OKpeMe
II0A€ TOYKOBOTIO IIapy I'PYHTOBUX PO3Pi3iB 3 poTorpadid-
MM IIUX PO3Pi3iB YU TOPUIOHTIB.
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PO3OIA 3.
JUCTAHIIMHE 30HAYBAHHSI SIK OOUH
I3 BAXXKAHBHX METOAIB EKOAOTTYHHX

AJOCAIIZXEHD

[ucraniiitine 30HAyBaHHS 3eMAi — I1e OTPHUMAaHHS iH-
dopmarii 3 BUKOPHUCTAHHAM arapaTypyd, BMOHTOBAHOI Ha
OopTi aepo- abo KoCMiYHUX arnapartiB. [JucTaHIlifiHe 30H/Iy-
BaHHS — 1I€ OCHOBHE [IZKEPEAO JAS HiATPUMKH OIIEPATHUBHOC-
Ti Ta akTyasbHOCTi ['IC. OgHnM i3 HalicydacHIIITNX HaIIpsaMiB
po3BuTKy ['IC € noennanuga I'NC-TexHoAOrH Ta oIrpalfoBaH-
HA JaHUX AUCTAHIIIMHOIO 30HAyBaHHS [8; 18; 24].

JducraHiiiiHi MeToau XapaKTepPHU3yIOThCS 3HAYHUM
BilmaAeHHAM OpUuAany, 9KUY 34iHCHIOE 3HIMaHHS Bif 10-
CAIZIXKYBaHOTO O0’€KTa (BiACTAHb MOXKE CATATH COTHSMH i
THUCSYaMU KiaoMeTpiB). Lle cTBoproe MaKCHUMaABHUN OTASIL
IIOBEPXHi Ta Aa€e 3MOIy OJep3KyBaTH MaKCHMaAbHO I'eHe-
pasizoBaHi 300paskeHHs ITOBEPXHi.

3a AUCTaHUIMHUX [OOCAIIZKEHbL OTPUMYIOTH iH(OP-
Mallifo IIpo OO’€KTH y Pi3HUX CIIEKTPAABHUX [iaraso-
HaxX: PEHTTeHiIBCBKOMY, VAbTpadioreTOBOMYy, BHUIUMOMY
Ta iH(padepBoHOoMy. Pi3Hi BiOMBHI BAAQCTHUBOCTI MOCAI-
[PKyBaHOTO O00’€KTa 1 CTaH HaBKOAWIIIHBOTO CE€peIOBHINA
BIIAMBAIOTh Ha XapaKTEPHUCTHKH BHIIPOMiHIOBaHHS, ixX
iKCYIOTh IPUAAJAMH OAUCTAHIIAHOTO 30HAyBaHHL. Y Ta-
KW criocib 36MparoTh i HAKOMUYYIOTh AUCTAHIINHI AaHi,
CKAaOBIi pi3Hux 6a3 I'IC.

Ha gkicHi xapakTepUCTUKHU MaTepiaaiB MAUCTAHILIHN-
HOTO 30HAyBaHHS BIIAUBAIOTh (popMa, HAXUAEHHI Ta BU-
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coTa opbiTH, mepion obepTaHHS, MO3UIliI BMOHTOBAHOI
amapatypu mrono Conug toro [1; 13].

3.1. Tunu xocmiyHHX 3HIMKIB Ta ixHi sKicHi
XapaKTepHCTHKH

3HIMOK — [JOBOBHMIipHE 300pakeHHsI, OTpHUMAaHe
YHaCAIIOK OUCTAaHIIIHHOL peecTpaitii TEeXHIYHUMHU
3acobaMM BAACHOro abo BiZOHUTOr0 BHIPOMIHIOBAHHSI.
Moro BHKODHUCTOBYIOTH [AS BHUSBACHHS SKiCHOTO Ta
KiABKiICHOTO BUBYEHHS 00’€KTiB, SBHIII i IPOIIECIB IIIASIXOM
nemudpyBaHHd, BUMIpY i KapTorpadyBanada [8; 13].

OCHOBHI munu KOCMIUHUX 3HIMKIS. 3MIMCHEHHS KOC-
MIYHOIO 3HIMAHHS MOXKAUBE 3aBIAKH 3IATHOCTI O0’CKTIB
BUITPOMiHIOBaATHU ab0 BiAOMBATH €AEKTPOMATHITHI XBHAI.

3a CHekTpaAbHHM [ialta30HOM KOCMIidHI 3HIMKHU
IOTIAGIOTH HA TPU I'OAOBHI I'PYIIH:

* 3HIMKH Y BUAUMOMY Ta OAUKHBLOMY iH(padepBoO-
HOMY (CBiTAOBOMY) Aiarra3oHi;

* 3HIMKH Yy TEIIAOBOMY iH(ppauepBOHOMY Aialla3oHi;

* 3HIMKHU y pajiiofiaria3oHi.

EAekTpoMarHiTHi XBHAI KAACH(IKYIOTH 32 JOBXKHHOIO.
Bintmaok onrmayHux XBHUABL (0,001-1000 MKM) MicTUTH
yabTpadioseroBuii (Menmore 0,4 wmkm), Bugumui (0,4-
0,8 ™M) Ta iH(ppadepBoHUll miarra3zoHU. Bumumnih
[iara3oH, y $SKOMY OKO pO3pi3H{€E BIiATIHKU KOABOPY,
MOIASIIOTH Ha 30HU 3 ITO3HAYEHHSM KOABOPY: (hioAeTOBHUH
(390-450 uMm), cuHi#t (450-480 M), roayduii (480-510 HM),
zeaeHut (510-550 HM), KoBTO-3eaeHUU (550-575 HM),
xKoBTUH (575-585 HM), xoBTorapguu#t (585-620 HM)
i uepBoHuii (620-800 uM). I[HdpauepBoHHll AianazoH
MOMIAFIOTH Ha: OAMXKHIHN (MeHIIe 1,5 MKM), cepenHiit (1,5—
3 MKM) i maaekuii, abo TernaoBuU# (moHan 3 MKM). Buaumui,
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OAmkHIY 1 cepenHilt iH(ppadepBoOHi Hiarta3oHN 00’€ THYIOTH
y 3arasbHUM CBITAOBUH [iania3oH, [As 3HIMaHHS SIKOTO
BHKOPHCTOBYIOTH CITelliaabHe 00AaTHaHHS.

Tun 3HIMaHHS BHU3HAYAE TEXHOAOTIIO CTBOPEHHS
300pazkeHHsI. 3a THUIIOM 3HIMaHHS 3HIMKH OOMIASIOTH
Ha dororpadivni, doToTeaeBiziiiHi, CKaHEepHi,
OaraToeAeMeHTHi, TeIAOBI iH(ppadyepBOHi, PaLiOMeTPHUYHI,
pazniosokarlifini, MiKpOXBUABOBI pagioMeTpHyHi [1].

3a macmrTaboM KOCMidHi 3HIMKH MOMIAFIOTH HA TaKi
TpyIH:

— Opi6broMactrTabHi (1:10 000 000-1:100 000 000).
[X OTpUMYIOTE i3 TeocTalliOHAPHHUX i METEOCYIIyTHHUKIB Ha
HaBKOAO3EMHUX OpOiTax.

— Cepenapomactrtabni (1:1 000 000-1:10 000 000).
OTpuMyIOTh i3 miAoTOBaHHX KOpabaiB i opbiTasbHHX
CTaHIIIN.

— BeaumkomacmrTabni (kpynHimi Big 1:1 000 000).
OTpUMYIOTH 3i CHIEIiaAbBHUX KapTorpadiyHuX CYyIIyTHHKIB.

OrasiioBiCTb — 1€ TIAOIIIA OXOIIAEHHS TePUTOPii oMHUM
3HIMKOM. 3a IIUM IIapaMeTpPOM PO3Pi3HAIOTH 3HIMKHU:

— TAODaABHI, SIKi OXOIIAIOIOTH OCBITA€HY 4YaCTHHY
onHiel HiBKyAi, (OTPUMYIOTE i3 MIXKIIAQHETHHUX KOCMIYHHUX
KopabAiB i reocrallioHapHHX CyIyTHHKIB). IXHE TepuTo-
piaabHE OXOIIA€HHSI CTAHOBHTBH MOECATKH i HaBiTh COTHI
MiABHOHIB KBaApaTHUX KiAOMETPIB;

— PperioHaAbHi, Ha SKHX BiIoOpaskKaeTbCs YacCTUHA
MaTepuKka abo0 BEAWKHH peTrioH, (OTPUMYIOTH i3 MeTeo-
POAOTIYHHX 1 PEeCYypCHHUX CYIyTHHKIB). OXOIA€HHS OO0YHC-
AIOETBCH MIABHMOHAMHU KBaApPaTHUX KIAOMETpIB, IIHMPUHA
30HU oxomnAeHHsI 3MiHeThes Big SO0 mo 3 000 kwM;

— AOKaABbHI, Ha HKHUX BigoOpazKaroThCd YaCTUHU
BEAHKUX PETiOHIB, (OTPUMYIOTH i3 ITiAOTOBaHUX KOpabAiB,
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opOiTaAbHUX CTaHIlif, pecypCHHX 1 KaprorpadidyHux
CYIYyTHUKIB). 3HIMKH MOXYTb OXOIIAIOBATH [eKiabKa
THUCSY KBaApPaTHUX KiAOMETPiB.

PosminbHa 3maTHICTE — Ile MiHIiMaabHA AlHIHHA
BeAWYHNHa O0’€KTa, II0 BimoOpazkaeThbCcsd Ha 3HIMKY. 3a
[I€I0 XapaKTEPUCTUKOIO 3HIMKH KAACU(QIKYIOTh Ha TaKi:

—3HIMKHU Iy2Ke HU3bKOI PO3AiABHOI 31aTHOCTI (IeCATKHU
KinoMeTpiB). Y Halll dYac Taki 3HIMKHU MAaAOIOIIHPEH].
3nebiabIoro, e pamioMeTPHUYHI 3HIMKH.

— 3HIMKH HH3BKOI PO3MIABHOI 3OaTHOCTI (KiAbKa
KinomerpiB). Lli 3HIMKHM [OBOAlI TIOIOIUPEHi, OO0 HHUX
HaAeXXaThb TEAEBi3iliHI Ta CKaHEpPHi 3HIMKHU 3 PECYPCHUX
Ta METEOCYIIyTHHUKIB.

— 3HIMKU cepenHBOI PO3aiAbHOI 34ATHOCTI (COTHi
MeTpiB). Taki 3HIMKU OTPUMYIOTH CKaHepaMH ceperHbOI
PO3IMiABHOI 3MATHOCTI Ta TEIAOBHUMHU iH(PPaAdYepPBOHHUMH
arnapaTaMHi PECYPCHHUX CYIIyTHHKIB.

— 3HIMKU BHCOKOi pPO3MiABHOI 30aTHOCTI (mecaTKu
MmeTpiB). Taka  pos3miabHa  30aTHICTH IIpUTaMaHHa
HONIyAdIPHUM (poTorpaciyHUM 3HIMKaM 3 ITiAOTOBaHUX
KOCMIYHHX KOpalbAiB, aBTOMATUYHHUM KapTrorpadidHum
CYIIyTHHUKAM i OpOITAABHHM CTAaHIIiSIM, a8 TAKOXK CKaHEPHUM
3HIMKaM 3 PECYPCHUX CyIyTHUKIB. Lo rpymny 3HIMKIB
IIOMIAGIOTH IIIe Ha 3HIMKH OOCTATHBO BHCOKOI PO3MIABHOI
3natHocTi (50-100 M), BUcOKOi po3miabHOI 3paTHOCTI (20—
50 M), ayzxe BHCOKOi po3aiabHOI 3maTtHOCTi (10-20 M) i
HaJIBUCOKOI PO3MiAbHOI 3HaTHOCTI (Do 1 M).

3.2. NemrndpyBaHHA NPHPOAHO-AaHTPOIMOTE€HHHX
o6’ekTiB

[aHi nucTaHIifHOrO 30HAyBaHHA MIiCTATH 3HAYHUN
ob6car ingopmartii rmpo micrieBicts. [Ipote Taka iHpopMmartis
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IIepBUHHA, i BOHA BHUMAarae IIOJAaABIIOr0 OITPAIlOBAHHSI.
3aBaaHHa OOpPOOKU Ioadrae B iHTepHpeTtallii HasBHUX
OaHUX [OAd oAepkKaHHS iHQopMallili IIpo BAACTHUBOCTI
OOCAIIKYBaHUX 00’¢kTiB. CaMe 3 IIi€l0 METOI aKTUBHO
BUKOPHUCTOBYIOTH reoiH(opMmalitiuii aHaaiz /13, 1o
3abe3Iedye orepaTUBHICTE Ta 00’ €KTUBHICTD O/Ie P3KyBaHOI
indopwmauiii [1; 6; 8; 10].

'eoincopmartiinuii aHaai3 (F'IC-anaaiz) -
OaraToacnekTHe MOHATTS. 3a METOAAaMH Ta Pe3yAbTaTaMH
oIpamoBaHHS JaHUX aHaAi3 y TeoiH(pOopMaTHIll TOMIASIOTH
Ha SIKICHUH 1 KiAbKICHHUI, 32 CITocO0aMU ONpallfoBaHHS —
Ha Bi3yaAbHUHN, aBTOMATHU30BaHUN, CTATUCTUYHUHN, aHaAi3
PSOiB maHUX; 3a SIKICHHM PiBHEM aHaAidy AaHUxX HOoro
IIOMiAGIOTH HA CHUCTEMHUH, y3araAbHEHUU, cCeMaHTUYHUH
(3HayeHHeBUH), napameTpuyHud (ominHUH). Ilin dwac
aHaAi3y OKpeMHuX 00’€KTiB, IPEACTaBACHUX HA PACTPOBOMY
300paskeHHi, BUKOPHUCTOBYIOTH Habip memundgpyBasbHUX
O3HaK.

HemndpyBasbHi 03HAaKH — 1€ BAACTUBOCTI 00’€KTIB,
IXHIX B3a€MO3B’93KiB Ta UBHII, 3a MJOIIOMOIOI0 AKHX iX
MOXKHa PO3Mi3HATH Ha 3HIMKY. [emmdpyBasbHi 03HAKHU
OIIAAIOTEH Ha IIpsMi Ta Henpsami [8].

[IpamMuMu nemupyBasbHUMU O3HaKaMHU Ha3U-
BalOTh Ti BAACTUBOCTI 00’€KTiB, dKi 6e3rmocepeiHbO BUIUMI
Ha 3HiIMKax. /1o HUX 3a4HCAIOIOTH (POPMY, PO3MIipH, KOAIp,
dOTOTOH, TiHi, CTPYKTYPY 300pazKeHHS.

dopma - 11e O03HaKa (QoTo300paKeHHd O0O0’cKTa
Ha 3HIMKY, sIKa Ilepefae Horo 3arasbHi oOpucu, 00’eM i
xapakrep MexK. CTilKicTh 03HaKU 30epiraerThbcd 3i 3MiHOIO
MacIITady 3#OMKH.

Po3pi3HgaoTe reoMeTPHUYHO BU3HA4YEeHy  Ta
HeBH3Ha4YeHy ¢opmu. Ilepmia BaacTuBa, 3a3BHUYaAH,
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pi3HOMaHITHUM criopygaM (OyAiBAgIM, MOCTOM TOIIO)
i e wHamiiHOIO memu(pPyBaAbHOIO O3HaKOo. J[pyra
xXapakTepHa [OAd 0OaraTboX NOPUPOAHUX O0’€KTIiB
(aic, aAyrwm), dvacto ii HEMOXKAWBO BHUKOPHUCTATH HK
nemudpyBasbHY O3HAKY.

TaroK po3pi3HAOTE KOMITAKTHY, AiIHiHHY (BUTATHYTY),
IIAOCKY Ta 06’eMHY hopMHu. [Iaa nemudpyBaHHI BasKAUBO
Te, 110 BHUTATHYTY (POpMy, Ha BiAMiHY BiZi KOMIIAKTHOI,
MOJKHa PO3Ii3HaBaTH Ha 3HIMKax ApiOHimIoro maciirady.
MaaroHOK BUTATHYTOI (i3omMeTpudHOi) hopMH dYaACTO €
BaXKAUBOIO [EIIH(PPYBaAbHOIO O3HAKOIO (HAIIpHUKAAQL, 3a
XapakTepoM 3BHUBHUCTOCTI MO3KHAa BiAPi3HUTU OOPOTY Bifx
piku). OT1ke, mpocTopoBa opmMa 00’€KTa € BasKAUBOIO
e PyBaAbHOIO 03HAKOIO JIASI PO3Mi3HABAHHS IIITYyYHUX
i mpupogHUX 00’€KTIB.

Poamip — e goBXuHaA, IIUPHUHA Ta CTEPEOCKOIIIYHA
BHCOTa PoTO300pakeHHsa 00’ekTa. O3HaKa 3MIHIOEThCS 3i
3MiHOI0 MaciITaby 300pazkeHHs. 3a Ili€I0 03HAKOI0 00’€KT
MOXKHa BUPI3HUTH Cepel OAHOPIAHUX OO’€KTIB IIAIXOM
3icTaBA€HHS IXHIX PO3MipiB.

®oTOTOH 300pakeHHd Ha YOPHO-0iAMX 3HIMKaxX — IIe
BaXKAUBa IIpgMa AelludpyBasbHa O3HaKa, IIPOTE YacTo
HecTilika. POTOTOH 3aAE€KUTH Bim 0araTboxX 4YHWHHHUKIB:
HacaMmIlepes Bil XapakTepy IoBepxHi, ii BimbwBarodoi
3M1aTHOCTI, Biy yMOB poTorpadyBaHHS TOIIIO.

Ha 3HiMKax BIA€TbCA BUPI3SHUTHU 0 25-TH rpagariii
doroTony [1]. Ha mpakTuili 3K 3aCTOCOBYIOTH IIIKaAy i3
CEMH MO3HUILIiN:

— biauit POTOTOH,;

— Maiixke OiAMiA;

— SICHO-Cipui;

— cipui;
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— TeMHO-Cipu#;

— MalxKe 4YOpHUH;

— YOPHHUMH.

3aszHayuMo, 010 (POTOTOH — He AyxKe HagifiHa
O3HAakKa i, 1110 BaXXAUBO, ii BUKOPUCTOBYIOTh Y IOEAHAHHI
3 iHmmmMu o3HakamMu. OO’€KTH MiICIIEBOCTI 3pimka
MalTh OAHOPiAHUM TOH, OCKIABKUM BiH BAaCTHUBUH
TIABKH TAQOKUM abo0 AyzKe OMHOMAaHITHUM IIOBEPXHLAM,
TaKHUM SK BoJa, CHIir. 3me0iAbIIOro Ha 3araAbHOMY TAil
OHOPIAHOTO TOHY TPANASIOTHCH TEMHiIIi abo cBiTAimIi
HeomHopimHocTi. Ilim wac pemudpyBaHHA BapTo
BpaxoByBaTHU BaXXAWBY 3aKOHOMIPHICTh 3MiHH TOHY.
3a3Bruuaii 00’€¢KTH, gKi BimobOpaxXylThCsa KpaHHIiMH
BEAUYHMHAMHU IITKAAU TOHAABHOCTEH, € CTIHKIIIUMU, HiK
Ti, g9Ki BimoOpazkaroThbCcd cepeaHiMU ITOKa3HUKaMU.

TiHp poO3pPI3HAIOTH BAaCHy 1 mazmarody. BaacHoro
TiHHIO Ha3UBAaIOTh TiHb, IKa BKPUBAa€ He OCBITA€HY COHIIEM
JacTUHY ITOBEPXHi 00’c¢kTa. BoHa migKpecaioe 00’€MHICTh
i xapakTep HoBepxHi mnpeamera (dpopma maxy OymiBai,
3BUBUCTICTH TiPCHKOr0 XpebTa).

[Tagaroui TiHi mnepemaroTb QopMy  OO’€KTIB,
IIPOEKTYIOYH IX Ha MifcTHAAI04Yy IIOBEpxHIo. Yacto
nagamodi  TiHI  CAYTYIOTH €OWHOIO JAeNIn(PpPyBaAbHOIO
03HAaKOI0, 1 JOBOAI HAAIMHOIO IA9 TOYHOTO PO3Mi3HaBaHHS
00’eKTiB (OKpeMi nepeBa, TPyOU TOILIO).

Koaip 06’ekTiB. KOABOPOBI 3HIMKU Bigpi3HAIOTHCH
OIABIIIOIO YiTKICTIO BU3HAYEHHS O0’€KTIB, HiXK JYOPHO-0iAi.
[ag XapaKTEPUCTUKH KOABOPIB OO’€KTHBHI CTaHOAPTHI
KpuTepii BinCyTHi.

CrpykTypa (Mozaika) BimobOpazkeHHS  00’ekTa
Ha 3HIMKYy € HaMCTIiHKIIlIOI0 KOMIIAEKCHOIO O3HaKoIo,
dKa MPaKTHUYHO HE 3aA€XHUTh Bifl yMOB (POTO3HOMKH i
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BimoOpazkae CIriBBiHOIIIEHHA TIAOIN i ¢OopM 00’€KTiB,
iXHIO KiABKICTB, pOo3MipH, POTOTOHHU. XapaKTepHi Mo3aiku
A POTO300pazkeHHSA BUIIAAIOTHCSI 34 TE€OMETPUYHUM
IIPUHITUIIOM.

[Ilpukaaayu  CTPYKTYp: 3€pHHCTA, CMyracra,
MNAIMUCTA, IAIMHCTO-3€pHHCTA, ciTdacrta. [lagmucra
CTPYKTypa — Il€ CIIOAYYEeHHsd KpaIloK Pi3HOTo Aiamerpa;
3ePHUCTHUH  MaAHOK (POPMYETBHCH 3a  PaxyHOK
o0’eqHaHHA APIOHUX BHUIIYKAUX KpPAaIloK (XapaKTepHHH
OAS AlcoBOi 1 yarapHHKOBOI pocamHHOCTi). CMmyracTuii
MAaAIHOK YTBOPIOETHCS 31 CMYT, PO3TAlIyBaHHA SKHUX
€ BaXXKAUBOIO OeImu(pyBasbHOIO O3HAKOI0. PiBHOMipHe
i mapaaeapHe poO3TalllyBaHHS CMYT XapaKTepHe OAs
OPHHUX yTiAk. 3BHUBHCTI CMYTH PIi3HOrO TOHY, €Ki He
MaloTh YiTKHX M€K, BKa3yIOTh Ha HAgBHICTb CXHAIB.
Tounka, 3BHBHUCTA CMYyTracTiCThb IpHUTaAMaHHAa €O0AOBHM
YTBOPEHHAM.

CTpyKTypa TaKO¥X MOXKe OyTH OIHOPiZHOIO
(6e3cTpYyKTYpHUH MaAIOHOK), HEBHU3HAYEHOIO, PO3MUTOIO.
BescTpykTypHe 300pazKeHHsI, 3a $IKOTO BeChb KOHTYP
OMHOTOHHUM, XapaKTepHe [MAd BOAHUX 1 OIABIIIOCTI
AHTPOIOTeHHUX 00’€KTIB.

YacTro o00’¢kTu abo ixXHI XapaKTEPUCTHKU He
BimoOpazkaroThCsa Ha 3HIMKY (HAIIPUKAAI, HEBEAUKI MOCTH,
npucrtati); abo X He MaloTh YiTKUX AeHIuPyBaAABHUX
O3HAK (HAIIpUKAaZ, IIPIMOKYTHY  (QopMy  MOXKe
MaTH XKHUTAOBUH OyamHOK abo npubynosa). Tomy y
BHUINAQJKy, KOAU MNPAMHX AEIIHU(PPYBAABHHUX O3HAK 4acTo
HEIOCTATHBO [AS PO3IIi3HABaHHS O00’€KTiB, BogHOYacC 3
HHUMH BUKOPUCTOBYIOTH HEIIPSAMI.

Henpami o3Haku (iBAMKaTOpH) BigoOpazkaroThb
3aKOHOMIpHOCTI MiX 00’€¢KTaMH, $Ki NPOSABASIOTBCS Y
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BUTASI] IEBHUX B3a€EMO3B’93KIB MixK 00’€KTaMHU, a TaK0K
y 3MiHi BaacTHBOCTeH OMHUX O0’€KTIB YHACAILOK BIIAUBY
Ha HUX IHIIIHUX 00’€KTIB.

3a B3aeMO3B’I3KaMM MiK 00’€KTaMH Ha 3HIMKax
MOXKHa PO3IMi3HaTH Taki 06’ektu [13]:

—O0’ekTH, 9Ki HEMOXAWBO PO3Mi3HATHU 32 MPIMUMU
o3HakamMHu. Taki 00’€kTH, 37eDIABIIIOTO, BUpPasKeHi Ha
3HIMKaX YacTKOBO ab0 HeIOCTAaTHLBO YiTKo. Hampukaas,
Yy ceaax JKUTAOBI OydiBAi po3rarioBaHi OAMIKYE 40 BYAUIL,
Hi3)K HEXHUTAOBi. [loporu abo CTEeXKH, LI0 MHiaXOAsTh
OO0 PiYKH, a TIOTIM IIPOAOBKYIOTHCH Ha iHIIIOMYy Oepesi,
BKa3yIOTh IIPO HAIBHICTH IIOpOMa, YOBHOBOTO IIEPEBO3Y
abo 6pomy.

—O06’ekTH, 5IKi Bi1oOpazkaroThCs Ha 3HIMKY OJTHAKOBUM
TOHOM. Hammpukaaz, CHi>KHUKU Ta IIiCOK Y TYHIPI.

—O0O’ekTH, 9Ki 3aKpuTi IHIIMMH O00’€KTaMH.
Hampukaazm, pemmdpyrodu BepxXHIA sgpyc  Bimomoil
POCAMHHOI acoiliallii, MOXXKHa BH3HAYUTU POCAUHHU, HKi
3aCeAdIOTh HUXKHI SPYCH.

—O0’ekTH, €Ki THUMYacoBO BIJCYyTHI Ha MOMEHT
3MOMKU (HAIIpUKAa, IIepecuxarodi BAITKYy BOIOUMH
MOXKHa [AelTudpPyBaTH 3a HAABHICTIO KOTAOBHHOIIOMIO-
HUX TTIOHUZKEHD).

TakoxX HenpsaAMOIO O3HAKOI0 MOXKHa BBaxXaTH
IIeBHY MigAbHIiCTH abo QYHKIIOHYBaHHS o00’eKTa.
31e6iAbIIOro I1e CTOCYETHCH aHTPOIIOTEHHUX O0’€KTIB,
TaKUX HK: Pi3HI po3poOAeHHHA, Kap’€pH, TiAPOBY3AU
TOILIO.

BukoprcTaHHa HENIPSIMUX O3HAK JIAS e TN (P PYBaHHI
00’eKTiB 3a BiICYTHOCTI IPAMHUX O3HAK MOXKAUBE AHIIIE 34
YMOBH [IE€TAABHOTO BHUBYEHHS TEPUTOPil Ta BpaxyBaHHSI
UMOBipHOCTI ITOABU Ti€i 4K iHIIIO] O3HAKHU.
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KomrminekcHi pemndpyBasbHi 03HaKH, SKi BimoOpa-
JKAIOTh CTPYKTYPY IPUPOJHO-TEPUTOPiaAbHIX KOMIIAEKCIB,
€ HAOIAHIIMUMHA Ta CTIHKINIMMHU, HiZK MPsSMi 03HAKU IXHIX
ereMeHTIB. BoHM CTaHOBASTH OCHOBY AaHAIIA(THOTO
MeToay aemndpyBaHHsa. ToHaABHA CTPYKTYpPa 300 paskeHHd
CKAQIa€ThCd 3 TaKUX KOMIIOHEHTIB, 9K (popMa, IAolIa Ta
TOHH.

LewugpysaHrhs 2iopozpacpiurHux 06’ekmia. PosmizHa-
BaHHS BOIOMM 1 BOIOTOKIB Ha B3HIMKaxX, 3a3BH4yai,
He BHUMAara€e 3HAYHUX 3YCHAb, OCKIABKH iXHi OGeperoni
AlHIT, 3/1e0iABIIIOr0, MAaIOTh MOOBOAI UiTKi o0OpucH, a
BioOpazkKeHHsI BOHOI ITOBEPXHIi H06pe BiApi3HIETHC Bi
HaABKOAUIIHIX AiAdHOK cymri. Ha ToH ¢oTo306pazkeHHs
BOJHUX OO’€KTIiB BIIAMBAlOTH YMOBHU 3HOMKH, TAHMOUHA,
KOAIp IHA, YHUCTOTAa, IIPO30PIiCTh, KOAIp Ta ITOBEPXHS BOAH,
HasBHICTb BOAHOI pocamHHOCTI. ToH 300pazkeHHs Oynme
TEMHIIIUM 31 30IABIIIEHHIM TAMOMHHN BOMOMMM, KOAHU IHO
CKAQieHe 3 MyAY, TAMHH abo Topdy. [ApiOHi piku Ta o3epa
3 mim@aHuM abo KaM’'dHUCTUM [JHOM MAalOTh Ha 3HIMKY
IIepeBaskHO CBiTAUY TOH. MyTHa Ta cIiHeHa BoJa TaKOK
Hazae 300paskeHHIO CBiTAimUY ToH [13].

Baxko nmemmgpyBaTH HEBEAHKI PIKH Ta CTPYMKH,
CXOBaHI ITif{ TTOAOTOM AiCy i YarapHUKOM. 3a3BUYad IIpH
IILOMY HEOOXiqHUH peTeAbHUH CTePEOCKOIIIYHUY IIepPerAsi
3HIMKiB. Mo>XKHa BHKOPHUCTATU TaKy HENPSAMY O3HAKYy, 9K
3MiHa (POTOTOHY 300paskeHHd KPOH IepeB.

[Tepecuxaroui rigporpadidyHi 00’€KTH XapaKTepHU-
3VIOThCS [EKiAbBKOMa CMyraMH pPi3HOTO TOHY, IIIO
BiAIIOBimMAIOTE IIOCTYIIOBOMY IIQMiHHIO PIiBHA BOOH
Ta TOABI AiHIA BUcuUxaHHd. HallHuxk4ya cMmyra, sKa €
HaWTEeMHIIIO, BigoOpazkae MaKCHUMaAbHO 3BOAOXKEHY
[IASTHKY BOILOWMU.
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Lewugpysarns penvegdpy. OO6eKTaMM TOIIOTpa-
diuHoro memudpyBaHHA peAbedy € Taki (popMHU, dKi
MaloTh Pi3Ki IIEPETruHU, OTOAEHI Ta He3aIePHOBAHI CXUAH.
Takoxk me Moxke OyTH dYacTHHA 3a0epHOBAHHUX, IIPOTE
HEBEAUKHX 3a po3MipaMu ¢opM: HaIpHKAaZ, OOPHUBH,
3CyBH, OCHUITHU, CKEAl, TIPChKi AbOJOBUKH, SIPH.

LewugpysaHHs nicig i uazapHukig. Aicu i YarapHUKH
MaIOTh Ha 3HIMKaxX 3€pHUCTHUH PUCYHOK. Po3Mmip 3epeH
3aA€KUTH BiJl BEAUYMHU KPOH [A€ePeB, OTOXK 3€PHUCTICTH
300pazkeHHs JePEeBOCTOI0 KPYIIHIIIa, Hi’K YarapHHUKIB.

Y 300paskeHHSIX Ha 3HIMKax [IEPEeBOCTOI0 YiTKO
BUPI3HAETBCS HeIpaBUAbHA 3€pPHUCTICTh, CTBOpPIOBaHAa
YepryBaHHAM OKPYTAMX KpaIloK — IIPOEKINH KPOoH AepeB
i TiHeH, AKi BimoOpaKaroThCsl y BUTASAI TEMHHX IIASIM.
Koaip doTo300pazkeHHsd, po3Mip IUX OKPYTAHX KPAaIlOK,
ixHil pos3momia BCcepearHI KOHTYPY BHU3HAYAE CKAA, BiK
Ta OOHiTeT mepeBOoCTOIO. TaKOK Ha CTPYKTYPY ITOBEPXHIi
BIIAMBA€E CKAQ[ MOpiA: SAWHHHUKH MalOThb TEMHillle
3acapbyBaHHs, 3MiIlIaHi AiCH — CBITAIIlIe, COCHOBI AicH Ta
Oi0poBU MaroThk CTpoKaTe 3adapOyBaHHA KOHTYPIB depe3
CYTTEBY PO3PiAKEHICTh IXHIX NepeBOCTOIB.

Cy1iabHI 3apocTi YarapHUKIB XapaKTepPU3yIOThCS
OpiOHOI0 3€pPHHUCTICTIO, iIHOAI — TPOXHU 3Mas3aHOIO0 CTPYK-
Typoio poTO300pazkeHHs. XapakKTepHa pHca HaliBdarap-
HHUKOBOI POCAMHHOCTI — ii po3piisKeHiCTh, MizK OKPEMUMHU
ocoOMHaAMU MOXKHa [elndpyBaTU IIOBEPXHIO 3eMAi abo
TPaB’ssHUCTOT'O IIOKPHUBY.

Piaasg Ha 3HIMKAaxX Mae€ 9iTKi MexKi, 3a3BU4ail, y BUTASI-
i YOTHUPUKYTHHKIB. [IAg HUX XapaKTEePHUH ITapaseAbHUN
cMyracTui pHCyHOK, SKUH BiArioBiziae O0po3HaM OpaHKHU.
PisHoBUIOM piAAi € TOPOAM, SIKi BiIPi3HAIOTHCS HEBEAUKU-
MU po3MipaMu Ta OAH3BKICTIO 10 OydiBeAb.
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[Tepeaoru MaroTh O3HAKHU AeIIN(PpPyBaHHS PiAai, TIPO-
Te CTPYKTypa (poTo300pazkeHHs MEHII 4iTKa. YacTo BOHU
MacCKYIOTbhCS ITPUPOAHOI0O POCAUHHICTIO.

LewugpysarHs nyKis. 3aAUBHI AYKH XapaKTepPHU3Y-
IOTBCSI OE3CTPYKTYPHUM ab0 pPO3PiaKeHO-TOYKOBUM pPH-
CYHKOM, iX BH3HA4YalOTh Ha OCHOBiI KOHTaKTy 3 AiHIIMH
pik. CiHOKICHi 3aAUBHIi AyTH, KPiM II€PEAIYEHUX BUIIE 03-
HaK, MalOTbh 300paskeHHS CAiZliB CIHOKOCIHHA (HAaIpHUKAA,
CTIr CiHa y BUTA4ll OIIYKAUX PHCOK, PAAKH CKOIIEHOI Tpa-
BH — CBiTAl 3ur3aromoznibui ainii Tomro). CyxomiAbHI AyTH
OemunpyoTbcd 3a KOHTYpaMHU HeBHU3HA4eHOi (opMH,
6€e3CTPyKTYPHOIO PUCYHKa Ta OTOYEHi, 3a3BHUBYal, aica-
Mu abo pissero. CiHOKICHiI CyXOMiABHI AyTH AeHIUPPYIOTH
3a 03HaKaMM CiHOKOCIHHSI.

LewugppyearHHs 6onim. PizHi THnu 60aiT Ha 3HIM-
KaxX BUTASIAIOTH I10-Pi3HOMY, IPOTE, 34e0iABIIIOTO, BOHH
BUPI3HAIOTBCS HENPaBUABHOIO (POPMOIO 3 OKPYTAHUMH
IIAAQBHUMHU oOpHcaMHu. 3epHHCTa CTPYKTypa BKadye Ha
3aaicHeHIicTb OoaitT. 3a BincyTHOCTI mepeB 300pazkeHHS
LIiAbHE, Pi3HOI TOHAABHOCTI Ta 3aA€XKUTH Bil XapaKTepy
POCAMHHOCTI.

HemudpyBaHHSI HACEAEHUX IIYHKTIB HE MiCTHUTB CyT-
TEBUX TPYAHOLIB. ByAHHKH Y9iTKO BiJOKPEMAIOIOTHCS Bif
IHIIMX 00’€KTIB OIABII-MEHIII TPABUABHUM PO3TAIIyBaH-
HSM Ta XapaKTepHOIo PopMOIO (pi3KicTh OOpPHUCIB, BEPTU-
KaABHICTB CTiH, HAgBHICTh TiHi TOIIO).

LewugpysaHHs Oopie. 3asi3HHUIL BiApi3HAIOTHCS
HIPSIMOAIHIHHICTIO 3 TAAQBHUMH Ta OKPYTAMMH IIOBOPOTA-
MH. BincyTHICTE KPyTHUX IIOBOPOTIB, a8 TAKOXK BEAUKA KiAb-
KiCThb HACHUIIIB Ta yCTYIIiB Aa€ 3MOTy BiIpi3HUTH Ha 3HIM-
Kax 3aAi3HHUI Big miocedHux nopir. I[IpupoaHi rpyHTOBI
JOPOTH 300pazKalOTh y BUTAAIl TOHKUX, 3/1€0iABIIIOTO CBIT-
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AUX AiHIW pisHOi mmpuHu. Ha BigMiHy BiZ HOpIir BHUIMX
KAACiB, BOHH XapaKTEPHU3YIOTbCS OiABIIIOI0 3BUBUCTICTIO
Ta KPYyTUMU ITIOBOPOTaMHU.

3.3. T'aobaapHa cHCTEMA MO3HILiIOHYBaHHS

T'robaabHI cucrteMu ro3ulliroBaHuga GPS € oxuiero i3
TEeXHOAOTiH 30upaHHda maHuxX y reoindgopmartuli. [loBHa
HasBa lLiiei cucreMu — “MepexkHa CyIlyTHHKOBA pafioHaBi-
raniina cucrema (MCPHC)”, noB’a3aHa 3 aMepUKaHCBKOIO
po3pobkoiro GPS (Global Positioning System Navigation
Satellite with Time and Ranging). Y Hammii Kkpaini yacrinre
BXKUBAIOTh ii crrporieHy Ha3By Global Positioning System
(GPS) — raobaabHa cucTeMa MO3UIlIIOBaHHA. HaaekuThb
BOHA [0 CyIIyTHHKOBHX HaBirallilHUX CUCTEM 2-T'0 IIOKO-
AinHg [3; 4; 8; 13].

CymyTHHKOBI  pamioHaBiramifini cucremMu  1-ro
IIOKOAIHHS 3’IBHAHMCS Ha To49aTKy 60-X pOKIiB MHUHYAOTO
croaittd. [lepmiakocmivHa HaBiratiiaa cucreMma “Tpas3ut”
po3pobaeHa B CIIIA 1964 pokKy Ha 3aMOBAEHHS BiliCBKOBO-
MOPCBKOI'O (PAOTY [As HaBiraimiiHoro 3abe3nedyeHHS
aTOMHHUX MiABOAHUX YOBHIB, OCHAIIEHHUX OaAiCTUYHUMH
pakeTaMu. 3rooM modaad ii cTaan BUKOPHUCTOBYBaTH Ha
CyOHaX TOPTOBEABHOTO (PAOTY OAL ITIABUINEHHS TOYHOCTI
CYNHOBOMIHHS, 1 TIIOJAABIIIEe BAOCKOHAAIOBAHHA IIi€l
TEXHOAOTII BxKe 3MiHCHIOBAAOCH 9K TE€XHOAOTII oABIHHOTIO
npusHadeHHs. CymnyTHHKOBI  HaBiraumiiiHi  CcHCTeMH
3aCTOCOBYIOTh [AS HaBirailii Ha3eMHHX PYXOMHX 00’€KTiB
(AeTKOBi Ta BaHTaXKHi aBTOMOO0iAi), AiTaKiB, a TaKOXK OAS
BU3HAYEHHS apaMeTpiB pPyXy KOCMIYHHUX amnapartiB, IAs
CHCTEM KepPyBaHHS PyXOM.

3 MeTOI BIOOCKOHAA€HHS cucteMu “TpaH3ut” pos-
pobaerna GPS, 110 HaaeXXUTh A0 HOBHUX iH(OPMAIiHUX
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TEeXHOAOTi# TOYHOrO BH3HA4YEHHS ITOAOXKEHHS O0’€KTiB Ha
3eMHil nnoBepxHi. [loa0KeHHI po3paxoByIOTh 3a CUTHaAA-
MH, 9Ki HQAXOAATh 13 cepil MITYYHUX CYIyTHUKIB 3eMai
NAVSTAR.

[Tporpama GPS NAVSTAR pospobaeHa i BipoBaIzKe-
Ha dipmoro Rockwell. Ille 1993 poky ii BUBeAu Ha IPOEK-
TOBaHY IOTYKHICTb, sIKa Ilependaydac:

— KOCMIYHHUH CerMeHT (24 HITy4Hi CyIIyTHHKHU 3eMAi
Ha HaBKOAO3EMHHUX OpOiTax);

— Ha3eMHHUH CerMeHT (CTaHLii criocTepeskeHHsl);

— 00aagHaHH4 criokuBada (GPS-nipuiimayi).

Opbitn GPS NAVSTAR posramoBaHi Tak, 10, BU-
KopucroByioud GPS-npuiimad, MoXXHa BHU3HAUUTU BAAC-
He Miclie po3TalllyBaHHS Maiixke Ha BCiMt Tepuropii 3emai
(mpubam3HO A0 80-X IIUPOT) i MpoTAroM yciei mobwu.

GPS-npuiimaui MarOTh HEBEAWKi rabapuTH, HHU3BKE
€HEepProCIIOKMBAaHHS i HEBUCOKY BapTicTb. [ag mnepena-
BaHHA JAHUX 31 HITYYHUX CYIIYTHHKIB BUKOPUCTOBYIOTH
LIyMOTIOAIOHUM CUTHaA MaAoi IIOTYKHOCTi. B ocHOBY BU-
3Ha4YeHHd KOOPAWHAT IIOKAa[AEeHUH MeTon TPpiaHTYASIIi.
BukopucroByloulu crelliaabHuM aaroput™m, GPS-niputimay
obupae IITYy4YHI CYIIyTHUKH, IIPHUAATHI OAs OOYHCAEH-
HS CBOTO MiCIlg po3TallyBaHHS y ABO- ab0 TPUBHUMIpHIH
CHUCTEMi KoopauHaT. BUMipiolouu 3aTpPUMKY CHUTHAAIB,
GPS-npuiimau o04YHCAIOE BiICTaHi M0 KOXKHOTO 31 HITy4-
HUX CYIIyTHUKIB Ta BUKOHY€E I'eOMETPUYHE 3aBAaHHS, BU-
3HAYaIO4YU BAACHE ITOAOXKEHHS SIK TOYKY IIEPEeTHHY cdep 3
BiAIOBIIHUMU paaiycaMu.

[IpuiiMay i3 HEBEAHMKOIO aHTEHOIO 3[JaTHHM BHU3HAa-
YaTU CBOE IOAOXKEHHS ¥ TPUBUMIPHOMY IIPOCTOPI 3 iHTep-
BaAOM BiJ OfHi€l TOAWHU [0 MEHIIIE HiXK OMHIi€l CEeKyHIU.
TunoBuit GPS-npuiimay 3ailicHIOE 009UCAEHHS pa3 y ce-
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KyHIy, Mae iHTepdefc nad 3B’d3KYy i3 30BHIIIHIMHU IIpU-
CTPOSIMH i Ipallloe 3 BUKOPUCTAHHAM CTaHIAPTHUX IIPO-
TOKOAIB.

BukopucroBytoun GPS-mpuiimad, MoxKHa oaepzKa-
TH iH(OPMALIIO OPO MiClle PO3TaIlllyBaHHS (KOOPAUHATH
Yy Ie€BHiY reOMeTPHUYHIN IpoeKIlii), IIIBUAKICTE, HATIPSIM Ta
yac. [aa pexumy 2D-HaBirailii moMmuaka, 3a3Budaii, He
nepeBuiye 100 m. [aa pexumy 3D-Hapirarii moxubka
BH3HA4YEHHS MOXKe CTaHOBHUTHU 0AN3bKO 6-10 M, a y aude-
PEeHIliaABHOMY PeXHuMi — 110 1 cM.

Hagpiramiiiai cucreMu — 1je KOMIT'IOTEPHI IporpaMu,
3a JIOTIOMOT0I0 SKHUX 3AiMCHIOIOTh KOHTPOAB 38 PYXAUBUMHU
o0’eKTaMU.

OcHOBHOIO (DYHKIIi€I0 HaBiralifHoi CHCTEMH € po-
0oTa 3 PI3HUMU MOPUCTPOSIMH 3 METOI0 BCTAaHOBAEHHS
JOBOCTOPOHHBOTO 3B’I3Ky MiXK cucteMoro GPS i pyxauBuMm
06’ekToM. TakKUMU TIPUCTPOAMHU MOXKYTH Oyt GPS-Mozme-
MH, mUudepeHIliacbHa CTaHIlis TOIIO.

CroroaHi cucrema GPS moctymnHa 1ad IUBIABHUX Op-
raHizalli#, ii IIMPOKO BUKOPUCTOBYIOTH: ¥ T'eoAe3ii, KapTo-
rpadii, 3eMAEKOPUCTYBaHHi, €KOAOTii, OCBIiTi, METEOPOAO-
rii, memorpadpii, OXOpOHi 3TOPOB’A TOIIO; OAT CTBOPEHHS
OUCTIETYEPCBKUX CUCTEM, SIKi JaI0Th 3MOT'Y KOHTPOAIOBATHU
3 €IMHOIO LIEHTPY MIePEeMillleHHI PYXAUBUX OO’€KTIB y Me-
JKax [IeBHOI TepuTopii. 3aai3HUYHI KOMIIaHii BUKOPHUCTAaAN
GPS nag nepiroi B icTopii TouHOi 3BioMKH 3aAaizHUIl CIIA
Ta [IASI CIIOCTEPEIKEHHHI 3a PYXOM II0i3aiB. 3a J0IIOMOIO0
GPS yrouHeHi BUCOTH 0araTboX TipChKHX BEPIIUH, BKAIO-
qaroyu r. MoubaaH [3; 13].

He3saaexxHo Bizi KAacy po3B’d3yBaHUX 3aBAaHb, Oy/Ib-
Ky HaBiraiifiny cHucTeMy MOKHa BHKOPHUCTATHU [AS aB-
TOMATHU30BaHOTO KapTorpadgyBaHHd. Llg TexHoaoria mae
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3Mory OyayBatu nudgpoBi Momeai, 36epexkeni y I'IC. Bing-
HOBimHO, ITUQPOBI MOIEAI MOKHA BUKOPUCTATH 1 AL TIO-
OyI0BH €AEKTPOHHOI KapTH Ta ii IIarepoBOro OPHUTiHAAY.
3a3Buuaii, nani GPS BHoOCATHE Ha B¥Ke iCHYIOUY €AEKTPO-
HHY KapTy.
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PO3OIA 4.
IIPOCTOPOBHI AHAAI3 TA
MOAEAIOBAHHS B I'IC

4.1. KapromeTpHu4Hi onepauii y I'lC

[TpocTopoBi maHi, sKi 30epiraroTeCcs B IUPPOBUX POP-
Mmatax ['IC, BpaxoByIOTb, 34€0iABIIION0, BUMOTH IIIBHIKOIO
JOCTYILy 10 iH(opMallii Jas TOro, 100 BUKOHATU HaJ HUMU
TPaOULLfiHI BUAM KapTOMETPUYHUX omnepaitifi. [lo Tarkux
orepallifi, HacaMIlepes], 3a4UCAIOIOTh: BHUMIpIOBaHHS [OB-
JKHWH, TIAOIL i TTepuMeTpiB 00’€KTiB; BU3HAYEHHS AUCTAHII]
Ta HAOPAMY MK 00’ekTamMu; MmoOymoBy IpodiaiB; po3paxy-
HOK 00’emiB Tomro. [Ipore y cygacHux I'lC-mtakerax KapTo-
MeTPUYHI ollepallii BAKOPUCTOBYIOTb V IINPIIIOMY aCIIEeKTi.

¥Yci metonu aHaaizdy KaprorpadigHux DU POBUX Ma-
TepiaaiB 3HAYHO 3MIHIOIOTBHCH, 3aA€XKHO BiZ TEXHITHOTO
OCHallleHHd. [CHyIOTBH Pi3HiI piBHI aBTOMaTH3allii KapTo-
rpadigyHUX [OCAIIKEHD [2]:

— Bi3yaAbHUI aHaAi3, TOOTO YHUTAHHS KapT, OKOMipHe
3icTaBAE€HHS Ta 30pOBa OIiHKA IOCAIKYBaHUX 00 €KTIB;

— IHCTPYMEHTaABHHH aHaai3 — 3aCTOCyBaHHSI BHMi-
PIOBaABHUX PHUAAMIIB i CIIEI[iaABHOTO 00AaTHAHHS,

— KOMITFOTEPHHUH aHaAi3, SIKUH BUKOHYIOTE B aBTOMATHY-
HOMy a00 iHTEPaKTHBHOMY PEXMMi 3 BUKOPUCTAHHSM CIIELTi-
AABHHX aATOPUTMIB, IIPOrpaM a00 reoiH(OPMAIIFTHIX CUCTEM.

¥Yci npuiioMu Ha pi3HUX PiIBHAX aBTOMAaTH3aAIlil MOXK-
Ha BUKOPHCTOBYBATH OAS POOOTH 3 OKPEMOIO KapTor abo
3 CepiIMH KapT YU aTAACaMH.
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MeToz omucy 3a AOIIOMOIOI0 KapTU — TpaaulliiHuH
i 3arasbpHOBimOMHIT MeTonm aHaaizy kapr. Moro 1tiap —
BUSBHUTH [IOCAIPKYyBaHi SBHINA, OCODAMBOCTI IXHBOTO
PO3MIIlIEHHS 1 B3a€MO3B’I3Ky. Takwii HaAyKOBHUU OIIHC
rependavae AOTIYHICTD, YIIOPSAKOBAHICTE i IIOCAIZOBHICTS.
Biu BinpisHgeTbca Bimbopom i cucTemMaTHu3alli€ero PakTiB,
BBEIEHHSIM eA€MEHTIB ITOPiBHAHHS ¥ aHaaoril. B omucyacro
BBOJISITE KiABKICHI ITIOKA3HUKHU M OIIIHKH, HOT0 JJOIIOBHIOIOTH
TabaugMu # rpadikamMu. Y BHCHOBKY (POPMYAIOIOTH
KiHIIEeBi ITOAOKEHHS Ta pekoMeHaarlii. Omrcu MoKy Th OyTH
3araAbHUMH KOMIIA€KCHHMH (3arasbHoreorpadidHi oIvcy)
abo IMoeAeMEeHTHHUMHU (OITHUC TiABKHU KapCTOBOTO PEeABEQY).

HaBiths y meil yac, Koau [Oad aHaailzy KapT IIHPOKO
3aAy4arOTh MaTeMaTH4YHI MeToau ¥ KOMITIOT€PHI TeXHOAOTII,
OITHCHU HE BTPATHAU CBOIO 3HA4YEeHHdA. BHKOHYIOYH SIKiCHUH
aHaAi3 aBHIIL i IXHIX B3a€MO3B’3KiB, JOCBIIUEHMH JOCAITHUK
30AaTHUH TIPUHTH OO BHCHOBKIB 3HAYHO TAWOINMX, HIiK
3a [JOTPHMYyBaHHS IIEBHUX aATOPUTMIB, 4YHM 3a IIOMIAY
JOCAI/DKEHHSI Ha eAEMEHTAPHI AOTIKO-MaTeMaTUYHI ollepartii.
Meron ormmcy noOymoBaHHM, HacamIlepes, Ha Bi3yaAbHOMY
aHaai3i Kapt, i mae 3mory cdopMyBaTH oOpas3He I IliAiCHE
YSIBA€HHS IIPO IOCAIMPKYBaHUH 00€KT Ta 3pOOUTH BHUCHOBKU
CHUHTETUYHOI'O XapaKTepy, 3aCTOCOBYIOUM [Ad  IIbOTO
HedOpPMaAbHI €eBPUCTHYHI ITiIXOIH.

o rpadiyHIX METOiB HaAeXKaTh [I0OyI0Ba 3a KapTa-
MU pi3HHUX IIpodiaiB, po3pisiB, rpadikis, miarpamM, O6AOK-mIia-
rpaM, iHIIIUX OBO- i TPUBUMIPHHUX I'padidyHUX MOIEAEH.

[as anHaaizdy cepiffi KapT pi3dHOI TeMaTUKH 3PyYIHO
BUKOPUCTOBYBATU KOMIIAEKCHI IIpodiai, Ha SKHUX CIIOAY-
4alOThCd, HAIIPUKAAQL, TIIICOMETPUYHUN Ipodisb, Ieoso-
MiYHUHE poO3pi3, I'PYHTOBO-POCAMHHUI IIOKPUB, rpadiku
TiAPOKAIMATHYHUX [IOKA3HUKIB TOIIIO.

68



'pacdoaHasiTH4HI MeTOAM aHaaildy KapT — KapToMe-
Tpig Ta MopcoMeTpia — IIpU3HAYEHi JA BUMIpy Ta 004MC-
A€HHS Ha KapTax II0OKa3HHUKIB po3MipiB, (POPMHU i CTPYKTypU
o6’ekTiB. Lli MeTomu mMOKAaIHO PO3pobAeHi y KapTorpadiy-
HOMY METOJIi OCAII?KEHHS.

MeTtomu KapToMeTpili maioTh 3MOry 6e3rnmocepenHbo
BUMipIoBaTU TaKi IOKA3HUKU:

— reorpadiyHi Ta IPAMOKYTHI KOOPAHUHATH;

— OOBXKWHU IIPAMUX 1 3BUBUCTHUX AiHIH, BiCTaHi,

— TIAOIIL;

— 06’em;

— BEPTUKAABHI Ta TOPU30HTAABHI KyTHU Ta KyTOBi Be-
AVYHHH.

Kpim Toro, 3a I0IIOMOI'0I0 KAPTOMETPHUYHUX METO/IIB
BCTAHOBAIOIOTH TOYHICTH BUMIpPiB Ha KapTax.

Ha BigmiHy Bizm kaptoMmeTpii, MopdomeTpisa 3atima-
€TBbCS PO3PaxXyHKOM IIOKa3HUKIB (POPMH i CTPYKTypH
00’eKTiB. IXHS KiABKICTBH IOCUTH BEAUKA — [0 AEKIABKOX
COTE€Hb, 1 IX BaXXKO aHaailzyBaau. HalmnomupeHilmuMu e
TaKi rpyny IMOKAa3HUKIB i KOeillieHTiB:

— 06pwuc (popma) 06’eKTiB;

— KPUBH3HA AiHIHA i TOBEPXOHB;

— FOPU30HTAABHE PO3YAEHYBAHHS II0BEPXOHB;

— BEPTUKAABHE PO3YAE€HYBaHHS IIOBEPXOHD;

— HaXWUAM Ta I'PAIi€HTH [IOBEPXOHB;

— UIIABHICTH, KOHIIEHTPAIlid 00’€KTIB;

— I'yCcTOTa, PIBHOMIPHICTh MEPEK;

— CKAQHICTB, pPO3ApPOOAEHICTh, OTHOPIAHICTH/HE-
OTHOPIAHICTH KOHTYPIB.

[TputioMn MaTeMaTHKO-KapTorpadiyHOro MOIEAIO-
BaHH4. [0 hopMaaizoBaHOrO KapTorpadiaHOro 300pazkeHHsI
MOXKHAa JOBOAi IIPOCTO 3aCTOCOBYBaTU MaTeMaTHIHUY aHaAi3.
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9k 3a3HaUEHO BUIIE, KOXKHIN TOYIIl Ha KapTi 3 KoopAuHaATaMHU
X Ta Y BIiAIIOBIA€ AHIIIE O/HE 3HAYEHHsS KapTorpadoBaHOIo
napamerpa z, IO Oa€ 3MOIY BiioOpa3uTH 300pasKeHHS
OBOTO SIBUINA 9K PYHKL0 z = P (x, y). B immmx Bunagkax
KapTtorpadiuae 300paskeHHsI 3pyJHO BimoOpazkaTH K ITOAE
BUIIQJIKOBUX BEAMYHNH i BHUKOPUCTATH OAS HOTrO aHaaily
CTATUCTHYHI METOAU Ta METOIU Teopii HMOBIPHOCTI.
Bupuaroun kaprorpadiuni onepartii y 'IC, BazkanBO
3HATH, III0 Oyab-gKi KapTH, HarepoBi abo eAeKTPOHHI,
3aBXKIW II00y[OBaHI Ha MEBHIM KOOPAWHATHIN OCHOBI.
KoopomHaTH BUKOPHCTOBYIOTH A imeHTHUdIKamii Mmicms
po3TalryBaHHa OO’€KTa y IIPOCTOPi IIOAO IIEBHHX TOYOK
BiAiKy. Y TpamulifiHili Kaprorpadii Ta B €AEKTPOHHUX
KapTax BUKOPHCTOBYIOTH ABa THUIIN KOOPAUHATHUX OCHOB —
IIAQHOBY Ta raobasvHy. Ha mamepoBHx KapTax, 3aA€KHO Bifl
MacIIrady, MOKHa BUKOPHCTOBYBaTH OHY 3 KOOPIUHATHHX
OCHOB: 3a3BHYai IIe IITUPoTa i JOBrora (raobasbHa OCHOBA)
abo TororpadivHa ciTka (IAaHoBa OCHOBA). [lesIKi CriertiaabHi
KapTU MOXKYTh BUKOHYBAaTH B iHIIINX CHCTeMaxX KOOPAWHAT,
HaTIPUKAQ, IIOAIPHHUX, a00 CIIelliaAbHO PO3POOAEHUX OAS
KOHKPETHOTO BHIIAIKy AOKAABHUX KoopauHar [2; 13].
[Iporpamui 3acobu T[IC pamoTh KOpHCTyBadeBi
3MOI'Y BHUKOHYBaTH HH3KY TPYAOMICTKHX OIlepallii:
3MiHy MaciuTaby Ta TeHepaaizallilo KapT, Po3paxyHOK
TIAOII, MOBXKWH AaMaHUX AiHiH, KOOpAWHAT IIEHTPOIMiB
roAiroHiB. 3xebiapinoro y I'C-nmakerax naouty i mnepuMerTp
3a9UCAIOIOTH 10 0BOB’I3KOBUX aTPHUOYTIB IMOAiroHiB. IxHi
3HaYE€HHI aBTOMAaTHYHO BIIUCYIOTHCS B IIOAS CHEIliaABHHUX
pesdiiifinux Tabauilk. TakoX 000B’dI3KOBI aTpubyTH
MIPUCYTHI y TaOAUIIAX TTOXiTHUX MTOAITOHAABHUX IIAPIB, AKi
reHEePYIOThCH Y ITPOlleci BUKOHAHHS oIlepalliii BUIaAeHHS
ab0 MOMOBHEHHS T'PAHUIIL MOAITOHIB, MiJ YaC BUKOHAHHS
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OBEPAEMHOBUX omlepalliii. [lag9 BEKTOPHOTO IIPeACTaBAECHHS
JaHUX BUKOPHUCTOBYIOTH aATOPUTMH, 9Ki I'PYHTYIOTBCS Ha
dopMysrax aHAAITHYHOI reoMeTpii: po3paxyHOK MOOBXKUH
AlHIH 9K CyMH AIHIHHHMX CerMeHTiB, OOYHMCAEHHS IIAOLLL
IIOAITOHIB IIAIXOM CyMyBaHHS ITO3UTHBHUX 1 HETATUBHUX
IIAOL TPUKYTHHKIB, 3 IKHUX BOHU CKAQAIOTHCS TOIIO. Y
BUIIQKy PacTpPOBOrO IIOJAHHS IIPOCTO IIiApPaxOBYIOTH
KiABKICTh KOMIPOK, SIKi MAlOTh T€ YU iHIlle 3Ha4YeHHs [13].

Y BUNIAAKy BUMipIOBaHHS BifCTaHeH MiK 00’€eKTaMu
BUKOPUCTOBYIOTh Pi3HI AATOPHUTMH 3aA€KHO Bifl THILY
KOOPAWHATHOI OCHOBH, CIIOCOOy TIIOZaHHS MOaHUX Ta
II0OCTaBA€HOTI0 3aBAaHH4. [lesKi CHCTeMH ITif yac o0y 10BU
MOJIeAl JaHUX BUKOPUCTOBYIOTH [IapaMeTPH €AIIICOINiB, IKi
Bio6pazkaroTh (popMy 3€MHOI ITOBEPXHi. Y IIbOMY BHUIIQAKY
BHUMIpIOBaHHS 3AiHCHIOIOTh 3 ypaxyBaHHAM KPHUBHU3HU
3eMHOI IIOBEpPXHi, II0 [Aa€ 3MOIY YHHKHYTH 3Ha4YHHUX
IOXUOOK, ITOB’sI3aHUX i3 BUKOPHUCTAHHAM KapTorpadiaHuX
MIPOEKIIi#i, mepemayciM Ha ApiOHOMAaCIITaOHUX KapTax.

CraagHIiNIi aATOPUTMU BHKOPHCTOBYIOTH IIifl dac
BUMIPIOBaHHS BificTaHe# Ta MAOII HA ITU(PPOBUX MOIEATIX
peabedpy. BumiproBaHHa MOXKYyTh 3OiHCHIOBATH y OBOX
BapiaHTax: “in air’ — BH3HAYEHHS IIAOII[ Ta BigcTaHeH
0e3 ypaxyBaHHS CKAQOHOCTI 3eMHOI IIOBepxHi Ta “on
ground” — BU3HAYEHHS TIAOIIL Ta Bi[CTaHEH 3IiHCHIOIOTH 3
ypaxyBaHHSM yCiX HepiBHOCTeH peAabedy.

Po3pobaeHi Ta HIMPOKO BHKOPHCTOBYIOTH V KapTOBH-
JaBHUYMX ycraHoBax makeTu [IC mas dororpammerpii Ta
CRAQIaHHA ToHorpadivyHrx KapT 3a MaTepiasaMy HAa3eMHHUX
BHUMIpIB, aepo- i KocMo3HiMaHHs. Lli cucremu opieHTOBaHI Ha
OIIpAaIlfOBaHHs BHUCOKOTOYHHX 3HIMKIB 3a JOTIOMOIOIO CIIEITi-
AABHHX CTaHIIIH, 1110 JAI0TH 3MOTY Oy/IyBaTH ITUQPPOBI MOIEAl
peabedpy 3a IMiAidpaHuMI CTepeoIIapaMy 3HIMKIB.
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4.2. [IpocTOopoBO-4YacoBa CTATHCTHKA

MeTtonu Ta IpoLeaypyu CTATUCTUYHOTO aHaAi3y i Mo-
IOEeAI0OBaHHS IITHPOKO BHUKOPHCTOBYIOTH Yy TeorpadidHUxX
[OCAIZKEHHAX OaraTbox reorpadiyHUX SBUI — IK IPHU-
POOHUX, TaK 1 COIlilaAbHO-€KOHOMIUYHUX. [lopdn 3 BHKO-
PHUCTAaHHAM CTAHAAPTHUX HEIIPOCTOPOBUX CTATHUCTUYHUX
aATOPUTMIB, IIIHPOKO IIPEACTAaBAEHHI TaKi METOOU MaTe-
MaTHYHOI CTATHUCTHUKHU, SK IIPOCTOPOBA CTATHUCTHKA, abo
reocraTucTuka [13].

9Ki ocobamMBOCTI Ma€e Ta K MpAalfoe CTATUCTUYHE
MOJIEAIOBaHHS Ta aHaai3 y cepenoBuiwi ['1C?

OpHiero 3 TroAoBHHX IlepeBar mpoctopoBoi [NIC-
CTaTUCTHKH € [IHPOKi MOXKAMBOCTI  Bi3yaaizariii
IIPOIIECY CTATHCTHYHOTO MOMIEAIOBAHHA Ha BCix Horo
eTamnax, IMOYMHAIOYHU 3 BHOOPY HEOOXIMHHUX AT aHaAidy
reorpadiyHux 00’€KTiB, IHTEpPaAKTUBHOrO I'padidHOTO
IOIaHHSI TIPOMIKHUX PE3yAbBTATIB y BHTASOl Pi3HHUX
KOMIT'IOTEPHUX [AdiarpaM i AUHaMIiYHO 3B’d3aHUX “BiKOH”,
Ta 3aKiHYYIOYH CKAQOHUMH TPUMIPpHUMH 300pazkeHHSIMU
reOCTATUCTUYHUX ITOBEPXOHb Ta 00’eMiB. Y Takuii criocib
CTBOpPIOETBCA iHOpMAlliliHe CcepemoBHIlE, B SKOMY
JOCAITHUKOBI 3HAYHO AETIIIE ITPUHMAaTH PIllIeHHS Y IIPOIIeCi
CTaTHUCTUYHOIO MOJIEAIOBaHHSI U aHaaidy reorpadigamx
SBUIII.

[Ile omHWM HAIPSIMOM PO3BHUTKY IIPOCTOPOBOI
['C-craTucTurku € po3pobaeHHs iHTepdeiicy, 110 3a-
Oesreyye [memio TiCHimIe mHoegHAHHS KOMEPIIIHHUX
I'NC-makeTiB 3i cTaHAAPTHUMHU CTATUCTHYHUMU I1aKe-
TaMu. [Ipu bOMY OAS €KCIIOPTY HEOOXimHUX daiiaiB 3
I'C BukopuctoByioTh popmat ASCII (konyBaHHS TEK-
cry) [9].
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4.3. OBepaeHHOBHH aHaAi3 y T'IC

OBepaelHOBI orepaillii (omepariii HaKAaIaHHs) € OTHU-
MU i3 HaAWMNOTYKHIMINX 1 HaMpPO3MOBCIO/KEHIIITNX aHAAITHY-
HUX aATOPUTMIB, SKi BUKOPHUCTOBYIOTEH y cepenobur [IC. Li
orepallii IpyHTYIOThCS Ha HaKAQ[AHHI ABOX i OiAbIIle KapTo-
rpadivyHHUX IIapiB 3 IIOAAABIITHMM CTBOPEHHSIM MOXIiTHIX 00 €K-
TiB, IKi BUHMKAIOTh 3a TAKOI'O N€OMETPUYHOIO HAKAQIAHHS.
AtpubyTuBHa iHpOPMAaLid, IpUB’a3aHa 0 BUXITHUX 00 €KTIB,
MO3Ke TIEPEXOIUTH [0 MOXITHUX 00 €KTiB y HE3MiHHOMY BHUTASI-
i abo 3 BUKOPUCTAHHSAM Pi3HUX 00YHCAIOBAABHHX aATOPHUTMIB
(obumcAeHHS cepeaHBOTO, IMiACYMOBYBaHHS TOILO). YacTo B 00-
YHCAIOBaABHUX aATOPUTMAax oIlepallii HakAaJeHHS BUKOPUCTO-
BYIOTB AOTiuHi onepaitii Tvrry AND, OR a6o NOT [22].

B oBepaeliHOBHX oIepaligax MOXKYTb BHKOPHCTOBY-
BaTH PisHI TUIHU IIPOCTOPOBUX O0EKTIB: TOYKOBI, AIHIHHI Ta
noairoHasbHI. Hampukaaz, aHasi3a BapTOCTi IPOKAAIAHHS
KabeAlo dJepe3 KiAbKA PI3HHUX MIATHOK IIOBHHEH MIiCTUTH
omepario HaAKAaJaHHS KApTH TpacHu KabeAro (AiHiMHi mawHi)
Ha KapTy 3€MAECKOPUCTYBaHHS ([IOATOHAABHI OaHi). Y Takui
CIIoCi6 BU3HAYAIOTH JOBXKUHY MIASHKU TPACH, 110 IIPOXOIUTH
yepe3 KOXKHY OJWHUITIO 3EMAEKOPHCTYBaHHS 1, 3aA€KHO
Bil TUIly [OIATHKH, BH3HAYAIOTH BaPTICTE IIPOKAAIEHHS.
MoKyTh TaKOXK aHaaAi3yBaTH MEpeTHHAHHA 3 IHIIIHMH
[IiA3eMHNMH KOMVHIKAITIIMM, pPO3TalllOBaHUMH Ha Pi3HUX
TAMOMHAX, HASBHICTD J0JATKOBHUX CIIOXKHBAaUiB ToIo. OgHaK
HaWTIONINPEHITNM € HaKAaIaHHS JBOX IIOAITOHAABHUX IIapiB.

[IporpamMHa peaasizailis BEKTOPHHUX OBEPACHHOBUX
aATOPUTMIB [OBOAlI CKA3gHa 1 MOB’sI3aHa 3 II€BHUMH
BUTpaTaMHU MAaIIWMHHOTO dYacy Ha IIOIUIYKH KOOpAUHAT
yCiX MEPEeTHHIB Ta CKAaQOBUX IIOAITOHIB YU AIHIHHUX
CETMEHTIB. AHaAI3 IIEPETUHY ABOX AiHIHM — 11€ OCHOBHA Mis
OBEPAEUHOBOTO aHaAizy.
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[ucpoBe  ompalfoBaHHA OBEPACI0  IIOAITOHIB
[IOBOAL TPyZAOMiCTKe, caMe TOMY € CKAQIHOIO OIlepalli€lo
naga  BekTopHuxX ['IC. Hamnpukaaz, dYepe3 IIOMHAKU
BeKTOpH3allii (HEKOpeKTHE OIIM(PPOBYBAHHS AaHUX) MEXKi
[IOAITOHIB MATHUMyTh [AEMI0 Pi3HI KOOpAWHATH 1 KiAbKa
pasiB B3aeMollepeTHUHATHCS. Y pe3yAbTaTi OBEpPAEIO Ha
ixHiIl MeXi MOXKe yTBOPIOBATHUCS AQHITIOKOK MaA€HBKUX
BUTATHYTUX “Iapa3uTHUX’ I[IOAINOHIB, gKi 3rogoM Oynae
[OOBENETHCI BUAAAATH BAACHOPYY.

Cygacui mnporpamm [I'IC, gki BHUKOPHUCTOBYIOTH
oBepAeii, mependavdaroTh aBTOMAaTHYHE BHIAACHHS TAKUX
HecyMicHOCTeH y mporeci poboru. Kpurepii mas Bimbopy
IIOAITOHIB, 9Ki HEOOXITHO BUMAAHUTH B aBTOMATUYHOMY
pexXuMi, MOXKyTh BU3Ha4daTucd [22]:

— PO3MipOM IeHEepPOBAaHOTO IIOAITOHA (MEHIIle 3aaaHoi
YMOBH);

— POPMOIO ITOAITOHIB (HAATO BY3bKOIO ¥ BUTSTHYTOIO);

—KIABKICTIO AyT, LI0 yYTBOPIOIOTH IIOAITOH, PiBHOIO
[OBOM, II0 3pigKa TPAallAgeTbCs Yy CIPaBIKHIX ITOAITOHAaX
(3a3Buuaii, ix 3, 4 i 6iab1re);

—PEryASpHUM YepryBaHHAM OyTI Y AQHIIOXKKY
CYMIi’KHHUX ITOAITOHIB.

Tako:k OBepAeHHOBIi orepamnii HIMPOKO BUKOPHCTO-
BYIOTB ITiJ1 4acC OIIpalllOBaHHS Ta aHaAi3y pacCTpPOBUX NJaHUX.
3anexkHo Bifl CHCTEeMH i TUILy oIlepallii, MO3KHa ITpallfoBaTu
3 [OeKiApKoMa MIapaM{ OJHOYaCHO, HaIpHUKAaZd, IIpHU
IIOIIYKYy CepeaHiX 3Ha4deHb ab0 MOXKAWUBHX KOMOiHAIli#
3Ha4YeHb. AHaAi30BaHI MAaTpPHUIl pPaCTPOBHX HAAHUX
3a3BUYal, IMOBHUHHI OyTH OMHAKOBOIO PO3Mipy Ta MaTH
OIHAKOBUU pPO3Mip KOMipOK pacTpy, TOMy OBEPAEHHOBUM
orepaliism, 31e6iabIIoro, nepeayoTh ornepallii B3aEMHOTO
Y3TO[IKEHHS PO3MipiB.
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PO3MIA S.
ITPOEKTYBAHHS I'IC EKOAOTT9YHOTI'O
CIIPSIMYBAHHS

5.1. AaropuTmM npoexkryBaHHA I'IC

[IpoekT y MIIMPOKOMYy pPO3yMiHHi (aHra. Project
abo Design) — 11e LiaecnpgMOBaHa, OpPi€HTOBaHA B daci
IIOCAIZIOBHICTD, 3a3BHYali, OQHOPA30BUX, KOMIIAEKCHHUX i
HEPETYASIPHO MOBTOPIOBAHUX 3aBIaHb i mifi (3axomiB abo
po0it). [IpoekT MicTHTBL y cobi 3agym (mpobaemy), 3acobu
Horo peaaisarlii (BupilieHHS IIpoOA€MH) Ta OTPUMyBaHi y
Ipolieci peaaizaltii pe3yAbTaTH. Y MIPOEKTI PO3PiIZHSIOTH
eTaly: MiATOTOBKH ([IAaHyBaHHS Ta PO3PO0AEHHS) IIPOEKTY,
peaaizamii IpoekTy, a TaKoK IIOCT-IIPOEeKTHUH eTarl [9].

[MigmpoekryBagHaM ['IC (aura. GIS design) po3ymitoTh
IIpolec  OOrpyHTYBaHHd 1 (popMyBaHHA 3aBOaHb,
Po3pobAEHHS BIiANOBIMHOI TEXHIYHOI Ta TEXHOAOTIYHOI
nokyMmeHTalii 6azoBux eaeMeHTIiB ['IC, cnpaMoBaHU# Ha
CTpaTeriyHo-IOKyMEeHTaAbHe 3a0e3ledYeHHd KiHIIEBOI'O
crBopeHHd 'IC nipoaykTty [20].

3 TakKuxX TIO3UIiH 3arasbHa aATOPHUTMIYHA CXeMa
npoektyBaHHs ['IC nmepenbayae:

1) cy6’exktu mpoektyBanHd ['IC, 10 9KHUX HaAEKATH:

— 3aMOBHUKA IIPOEKTY;

— BAQCHE IIPOEKTaHTa;

— iHmI cy0’eKTH, SKHUX 3aAy49alOTh OO0 3araAbHOTO
IIPOIIeCy MPOEKTYBaHHs 3aMOBHHK i/a60 MPOeKTaHT;

2) ob’ektm mpoektyBaHHa [IC, gkuMH B IbBOMY
BUIIQJIKY €:
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— MaMOyTHi (moTeHI1LiiHi) KopuctyBaui I'IC;

— IPOCTOPOBi AaHi Ta ixHi 6a3u (mpegMeTHa 00AACTh
I'IC);

— nporpamMHe 3abe3nedennda ([13) I'C;

— anapaTtHe 3abe3nedenHs (A3) I'IC;

— PEKHMHU Ta peraamMeHTH poboTH (BUKopuctanHs) ['IC;

— IIPOEKTHO-KOUITOPHCHA MOOKyMeHTallid (BAacHe
npoekTt I'IC);

— po3pobuuK I'IC (“peaaizaTop” mpoekrty 'IC).

3) mporecu Ta Pi3HOPIBHEBi ITIAIIPOIECH IIPOEKTY-
BauH4 ['IC (3 TpOMi>KHUMH Ta KiHIEBUMH HPOAYKTaAMHU):

— ycraHoBuUe (iHiliaabHe) TpoekTyBaHHS ['IC;

— crpareriude npoekryBaHHs [IC;

— IPOEKTyBaHHS IIporpamMHoro 3abesnedyenHs [IC;

— IPOEeKTyBaHHS arapaTHoro 3abe3nedyeHHd ['IC;

— eKcrayaraiiine npoekryBanud ['IC;

— 3aBepiIaabHe npoekTyBaHHd [IC.

o ycraHoBdYoro (iHiitiaabHOro) mpoektyBaHHsS [IC
3a4YHCAIOIOTbD:

1) ineHTH(iKAIli}0 OCHOBHUX CYy0’€KTiB ITPOEKTyBaHHS
I1C;

2) BuU3HA4YEHHd IHIMUX CyD’€KTIB TAKOTO IIPOEKTY-
BaHHS;

3) po3pobAeHHd TIAaHY, Tpadika Ta KOIITOPHUCY -
rotoBkHU npoekty ['IC.

OcHoBHUMHM cy0’ekTamMu IpoekTyBaHHa [IC e
3aMOBHUK i IPOEKTaHT [9].

3amoBHHUK mnpoekty [IC - 1e omHa uYM aAeKiabKa
disuyHux i/abo OPHUAMYHUX OCi0, dAKi 3allikaBAeHi y
peaaizaiiii mpoitecy npoekryBaHHs ['IC, cipssMOBYIOTh Ha
11e cBoi Ta/abo 3aAydeHi YM JopydeHi KOIITH (IHBECTYIOTH
Yy IIPOEKTYBaHHSI).
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IHoni BHOKpeMAIOIOTH iHBecTopa IpoektTy [IC,
TOOTO cCyb’eKTa IIPOEKTYyBaHHS, IO 0Oe3mocepeaHbo
BKA3Jla€ CBOi KamiTaAu y 11eH mpollec 3 METOI0 OTPUMaHHS
OPUOYTKY.

3 oragay Ha MIXKHapOAHY CHUCTEMY €KOAOTIYHOIO
MEHEIKMEHTY BHKOPHUCTOBYIOTH TAKOXK TepMiH “OeHedi-
miapitt mpoekty I'IC” — ¢isnyna Ta/abo opuauyHa ocoda
(ocobu), TKa OTPUMYE BUTOLY YU KOPUCTE (HE OOOB’I3KOBO
MaTepiaabHY) Bifl IEBHOT'O IIPOEKTY.

I[IpoekranT TIC - ne cnemiaaizoBaHa migpsgHa
IIPOEKTHA opraHizairis (pipma), KOHCaATHHTOBa
abo iHXXUHIpHWHIOBa, sKa 3abe3redye BeChb IIPOLEC
PO3POOAEHHS  MTPOEKTHO-KOIIITOPHCHOI  MOKyMEHTAaIllil
oo MmabyTHboi I'IC. [JoBoai yacTo B ocobi rmpoekTaHTa
aie Hu3ka opradizamii (¢dipMm) 1 Tomi cepem HHX
BU3HAYAIOTh T€HEPAABHOIO IIPOEKTaHTa, BilIIOBiZaABHOTO
3a KOOpAWHAIlI0 Ta 3AiMCHEHHd YCBOTO IIPOLIECY
npoektyBaHHs [IC.

KinnieBuMu  mOpoayKTaMM  peaasisallii  mpoliecy
npoektyBaHH4 ['IC e:

1) Bu3HaueHi 3aMoBHUK ITpoeKkTy 'IC Ta ii mpoekTaHT,
dKi BimobpazkaioTh 00paHuil BapiaHT CXeMH MEHEZKMEHTY
IIPOEKTy Yepe3 3aTBepPAXKEHHS BiAIIOBiAHOI AOTOBipHOI
OOKyMEHTAallii;

2) iHmoni HeobOXimHi cyO’ekTH ImpoektyBaHHA [IC,
3aAy4eHi 40 IILOIO IPOIeCY Ha KOHTPAKTHHUX Ta iHIITHUX
3acamax, 00yMOBAEHHUX 3aMOBHHUKOM ab0 IIPOEKTaHTOM,;

3) maaH, rpadik i KOIITOPHUC HiATOTOBKHU ITPOEKTY
I'IC.

¥Becyr mporiec crparerigyHoro ImnpoekTyBaHHa [IC
3aBEPIIYETHCH CTBOPEHHSIM BAACHE CTPATETiYHOIO ITAAQHY
po3pobaenHd I'IC gK KiHIIEBOTO IIPOAYKTY, SKUH:
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— 00’eHy€E Ta y3araAbHIOE IIPOMIiXKHI IMIPOAYKTHU yCiX
PO3TAFHYTHX BHIIE IiAIIPOIECiB-CKAQHUKIB (OLIIHKH
notped y TIC, i KOHIENITyaABHOT'O IIPOEKTYBAHHHA Ta
npoerryBanuga B/ I'IC);

— MICTUTB TMIOIIEPEAHIH 4acoBUU rpadik CTBOpPEHHS
I'IC.

[Tig yac peaaizarii 6yap-gxkoro Beankoro I'IC-ipoekTy
MOXKYyTh BUHHKATH ITpodAaeMH, 1oB’sa3aHi [11; 12]:

—3i CKAQIHICTIO OITHCY Ta popMaaiszartii, o norpedye
IOBOAI PETEeABHOTO aHaaidy 1 MOOEAIOBaHHS [OaHUX i
npouenyp IC;

— 31 BiZICyTHICTIO “a0COAIOTHO” TIpsIMHUX aHaAoriB IC,
110 ITPOEKTYIOThCS;

— 3 noTpeboro B iHTEerparlii B:kKe iCHyIOYHUX i 3aHOBO
CTBOPIOBaHHUX IIPUKAAIHHUX IIPOTPaM OAS PO3POOAECHHS Ta
dyuakiionyBanud IC;

— 3 MOXKAUBOIO 3MiHOIO ITOTped KopuctyBadiB IC mixg
yac ii peaaizartii;

— 3 HEOOXiZITHICTIO 3aCTOCYBaHHS CKAAQIHUX CTPYKTY-
POBaHUX METOMIB MiATPUMKH NPUHHATTS Pi3HOYHKIL-
OHaABHHUX PillleHb i Yac IIPOEKTyBaHHS Ta CTBOPEHHS
IC, aka noTpebye KoM toTepu3allii Ta aBToMmaTH3arii 1Imx
IIPOLIECIB.

5.2. Orasaza pi3HHX miAxXoAiB A0 BHKOPHCTaHHSA
T'IC B eKoAOrii Ta NPpHPOAOOXOPOHHIH crpaBi

PosButok I'IC B YkpaiHi IoB’s13aHUM, HacaMIIepes,
3aBAIKHU I'PAHTOBUM ITpoeKTaM €Bporierickkoro Cor3ly, IKi
B IIOJAABIIOMY HiATPUMYBaAU Aep3KaBHUMU IIporpamMaMu
[5; 7; 19; 25]. 3a ocTaHHE mecATUPIYYd 3pocAa HacTKa
[epxxkaBHOi HinTpuMKu HnpoekrTyBaHHa ['IC B ekoaorii Ta
IIPUPOOOOXOPOHHIN Traays3i. [ad po3yMiHHA HaIpsaMiB
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exoaoriuHoro I'IC mpoekTyBaHHS B YKpaiHi Iomaemo
HadBinomimi [IC-mpoexkTu, BHIpPOBaAXKEHI 3a OCTaHHI
OecaTupivgyd.

Ha mouarky XXI croaitrra MixkHapomHa KoOMicis
3 oxopoHu piurku [Ayuatt (“dynHaiicbka Kowmicia”) Ha
BUKOHaHHA BoamHol paMKOBOi AUPEKTUBU €BPOIIEHCHKOTO
Coro3y 3amouyaTkKyBasa poOOTH 3 TIIPOEKTYBaHHA Ta
crBopeHHs ['IC [lyHa#icbKOoro piykoBoro 0aceidHy (Hamaai

« 4

ckopodeno TIC Hait”). HacrynHe QyHKIIIOHyBaHHS
crriabHOI, moemHaHoi Ta y3romxkenoi [IC “Aynair”
Mae Ha MeTi HacaMmIepen KOOPAWHALLIo M Mik
Kpainamu Oaceiiny [IyHaio Ta o0’€qHAHHA ICHYHOYHX i
MaMbOyTHIX iH(opMAaliHUX pecypciB, IO BiATBOPIOIOTH
BOJIOTOCIIONAPCHKY Ta €KOAOTIYHY CcHTYyallito y baceiiHi [9)].

«©

3amoBHUKOM mpoekty [IC Hall” € KpaiHu
nyHaificekoro 6OaceiiHy B ocobi [ynaticekoi Kowmicii,
npoektadToM [IC (ompm 3acTocyBaHHI  CBOEPimgHOT
KOMOiHaIlil TIIepIIoro Ta [APyroro BapiaHTIB CXeMH
MEHEIKMEHTY IIPOeKTy) — eKCIIepTHa rpyna 3
indopmariitinoro merHemrkmeHTy Ta ['IC 11iei mizkHapomHOi
KoMicii, sIka BHKOHy€ METOAWYHiI Ta KOOpAMHAIIIIHO-
YIIPaBAIHCBHKI (PYHKILI IIPH HPOEKTyBaHHI Ta CTBOPEHHI
IC, i1 cmiemiasizoBaHe ABCTpPiHiCBKE KOHCAATHUHTOBO-
IH>XXUHIpUHTOBE OIOPO.

Cepen HH3KU CIIOHCOPiB IIPOEKTy — E€BpoIercbKka
KoMicia €Bponedicbkoro Corosy, I[Iporpama po3BUTKY
OOH (ITPOOH), TI'nobaaruui#i exosoriunuii doun (FED)
TOLIO.

[onoBHUMU [KepeaaMH BHXIZHUX ITPOCTOPOBUX
naHux nas MixkHapoasoi ['IC “Ayuait” e:

— €BporaobasrHi kaptu (EuroGlobalMaps), ki
€ BaachHicTio MixxHaponHOi €BpoOIIEMChKOI opraHizarii
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EuroGeoraphics (ix BHUKOpHUCTaAHM HK OIOPHI [Ad
TeMaTU4YHUX KapT);

— nudpoBi TEeMaTHUYHI faHi KpaiH-dAaeHiB JJyHalChKOI
Kowmicii;

— igmd  oudpoBi maHi HH3KA  BiANIOBITHUX
€BPONEHCHKUX IIPOEKTIB TOIIIO.

3araabHa KOHIIENITyaAbHa CTPYKTypa 06as3u maHux
C “dynai#t”, 3Baxkal4l Ha KepiBHUU [JOKYMEHT
“IMIIAEMeEHTAllia I'IC-eaemeHTIB Bomnoi PaMKOBOi
OUPEKTHUBHN”, 30pi€HTOBaHA Ha IIEBHUH HAOip TeMaTHIHUX
KapT i mapis:

1) kapra “Oragm paiioHy pigykoBoro 6aceiiny” 3
mapamu “Pation piukoBoro Oacediny”, “PiukoBuii 6aceiin
i cybbacetinn” Ta “I'oaoBHi piuyku”;

2) kapra “KommereHTHI opraHu (yrIpaBAiHHS
bacetiHoM)” 3 mIapoM 3 iH(pOpPMALI€I0 IIIO0 30H BIIAHUBY
3a3Ha4Y€HUX OpPraHiB;

3) kapra “Karteropii moBepXHEBHUX BOOHUX 00’€KTIB” 3
IapoM 3i CIIeliaAbHO 3aKOA0BaHUMH pPidKaMM, 03€paMH,
IpubepeskHUMH BOAAaMH TOIIIO;

4) kapra “Tunm IOBEepXHEBUX BOOHUX OO’€KTIiB” 3
OMHOMMEHHUM ITapoM i mrapom “Exoperionn” (reorpadpivsi
perionu, BUpi3HeHi y BonHi#i paMKOBi#i TUPEKTHRBI);

5) kapra “IlinzemMHi BogHi 00’°€KTH” 3 OJHOMMEHHUM
11apow;

6) kapta “Mepezka MOHITOPUHTY IIOBEPXHEBUX BOAHUX
00’eKTiB” 3 IlIapaMH, 1110 BiIoOpaXkaroTh MiCIIe3HAXOMXKEHHST
Ta aTpUOYTH IMYHKTIB MOHITOPHUHTY 3a HOro THIIAMU;

7) kapTa “EKOAOTIYHHMI CTaH i EKOAOTIUHUH ITOTEHITiaA
TIOBEPXHEBUX BOMHUX OO’€KTIB” 3 IIapaMu IIOAO0 CTaHY
Ta TIOTEHIliaAy 3a3Ha4eHUX O0’€KTIiB, a TaKO¥XK OKPEMUM
HIapOM IIOA0 00’€KTIB 3 TIOTAHUM CTaHOM;
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8) kapra “XiMiyHHUP CTaH [TOBEPXHEBUX BOIHUX
00’eKTiB” 3 OMHOMMEHHHUM IIaPOM;

9) kapra “CraH IifilzeMHHUX BOoA 3 TAaKUMH LIapaMH
IIOZI0 ITUX Bog, 9K “KiabKicHUM cTan”, “XiMigyHUH cTaH” i
“TenneH1ii 3a0pyaHeHHS”;

10) xapTa “MOHITOPHUHT IMA3EMHHUX BOA 3 IlIapaMu
3a TUIIaMU [IHOT'O MOHITOPHHIY;

11) xkapra “TepuTopii, 1110 OXOPOHAIOTECH” 3 IIIapaMU
3a THIIaMU TAKHUX TEePUTOPi;

12) kapra “CraH TepUTOpPiH, III0 OXOPOHHAIOTHCH 3
ONHOMMEHHUM IIIapOM;

13) omopHa (moroMmizkHa) KapTa 3 Pi3HOMAaHITHUMHU
miapamMmu, gKi MicTITh iHQOpPMAILio IMOA0 MiXKHAPOIHUX
i HallloHaABHUX KOPIOHIB, peabedy, HACEAEHUX ITYHKTIB,
TPaHCIIOPTY i T. iH.

BaxamBo, mo TIC “[ynaii” npoekTyBasacs gK
MIXKHApPOMHA, perioHaAbHaA Ta BiAKpUTa CHCTEMa, SK
ePEeKTUBHUHN BiAKPUTUHU iHQOpMAIIHHUE 3acid oO0MiHy
IIPOCTOPOBUMHU NaHUMH, IO BifA3€pKAAIOIOTH MIOTPeOH
3araabHOOaceiHoBoro ymnpaBainHg Aynaro. ['IC “[ynait”
IIOBUHHA CTaTH MiXKHapOJHOIO BAACHICTIO Ta BHECKOM
ycix nmepskaB bOaceiiHy, KW IMiATPUMYyBaAH OOCATHEHHS
minett [yHadicbkoi KoHBeHINi (1994 pik), moaimmryroodu
IIAQHYBaHHS Ta YIIPaBAIHHS 00’€KTOM.

Cepen perioHaabHHUX HOpuponooxopoHHux [IC-
IIPOEKTiB 3a3HAYHMO [IPOEKT, IPO(PiHAHCOBAHUHI IPOTATOM
2009-2012 pp. BcecBituim ¢ornom mnpupomu (WWF).
3aMoBHHKOM IIi€i poboTu OyB mpoekT “30epesKeHHd Ta
CTaA€ BUKOPUCTAHHS IIPHUPOAHUX PECYPCIB YKpPaiHCBKUX
Kapnat” (2007-2012), B ocobi KoopaAuHaTOpPa IPOEKTY, a
noHopoM — Ypsan Hopserii. dinancyBaHHS 30iHCHIOBaAU
yepe3 WWF Hopseria Ta WWF [lynaiicbko-Kapnarcbka
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nporpama. bBenediniapiamu nporo I'IC-mpoekty Oyam
TPU OPUPOLOOXOPOHHI 00’ekTH YKpaiHcbkux Kapmar, a
came: TIpUpPOAHUU 3amoBiAHUK “lopraHu”, YKaHCHKUH
HaIllOHAABHHH HOpupogHUM mnapk 1 Kapnarcekumit
HalliOHAABHUH NPUPOAHUN HapK.

[TomepenHs olliHKa HAIBHUX KapTorpadigyHUX JaHUX
Yy LIUX IPHUPOSOOXOPOHHUX 00’€KTaxX 3aCBildyHAa, 110 JaHi,
371e0iABIIIOro, 30epiraroTh Ha ITAllepOBUX KapTax, i AUIe
He3HayHa dYacTUHAa IIPOCTOPOBUX MAAaHUX HaIlilOHAABHUX
[IapKiB BEKTOpPHU30BaHAa YH, IPUHAWMHI, BiZICKaHOBaHA.

OTOK mepIIuM KPpoKoM OyAO OTPHUMAaHHS Tororpadid-
HHX BEKTOPHHX OCHOB Ha TE€PUTOPil0 IIPUPOLOOXOPOHHUX
00’€KTIiB 3 MOMAABIINM BHUKOPUCTAHHAM ITUX OCHOB 9K 0a-
30BUX AeepiB naga crBopeHHd ['IC-mpoekTiB. [TpoekToM 6yao
odpitifiHo 3aKyrAeHO KapTorpadidyHi g poBi TOIIOOCHOBH
B peaabHOMy Mactrtabi 1:50 000 Ta mepemaHo oast KOPHC-
TyBaHHS aaMiHICTpallisiM IPHUPOIOOXOPOHHUX 00’€KTIB.

HactymauMm ertanom Oyaa iHBeHTapu3zallia BCiX
HasBHUX I1allepOBUX KapTorpadidyHuX Ta aTPUOYTHBHUX
MaTepiasiB, BH3HAYEHHS MIPIOPITETHOCTI MaHUX [OAS
IIOJaABIIIOl BEKTOPH3ALIii.

OTKe, OCHOBHUMH [K€PEAAMH BUXiJHUX IIPOCTO-
POBHX [IaHUX €:

— TtonorpadidHi BEKTOPHI KapTH 3aKyIlAE€HI B
[TAT “BisikoM” Ta odililiHO IlepenaHi B KOPUCTyBaHHS
IIPUPOOOOXOPOHHUM O0’€¢KTaM i BHUKOpUCTaHI K 0a30Bi
JA] BCIX IOJAABIINX TEMATHUYHHX KapT (puc. 11);

— KaprorpadiyHi TeMaTW4dHi [OaHi, SKi BHKO-
PHCTOBYIOTH IIPUPOIOOXOPOHHI 00’€KTH;

— iHIIIi JaHi, OTPUMAaHI 3 Pi3HUX AXKepPeA, 30KpeMa faHi
HU3KH €BPOIEHCHKUX IIPOEKTIB, PE3yAbTATH HAyKOBUX
[OCAII?KEHb TOLIO.

82



o e
NRAES hBA R Db um IEEEED I vy e
e MO e Tk Ra BB A o
Tabie 04 Contents % ;
a8
B acpomrs- Thamnag T satpras -
e e

3

Vuane woh
(B T W DR PR
naps

16 %0 (% e

(LN

W]

(LWENERE

Puc. 11. INpukaamg BimobpazkeHHd 1TUPPOBOT
TororpadiyHoi KapTHU Y>KaHCHKOT0 HaIliOHAABHOTO
npuponHoro napky B ArcGIS 10.3"

JoBoai TpymoMicTKuM i 3aTpaTHUM OyB IIpOIleC Iie-
peBeNeHHd MTallepoBUX JaHUX y UG pPoBY hopmy Ta op-
MyBaHHS BinmoBigHux atpuOytiB. [Tonax 150 Temartuy-
HUX AEEPIB N'€OKOI0BAHO Ta BEKTOPU30BAHO, aTPHUOYTUBHY
6a3y copmoBano. Cepen BasKAHUBHX KapTOCXEM, PO3PO-
OA€HHX 3 BUKOPHUCTAHHAM BEKTOPH30BAHHUX TEMAaTHYHHUX
A€€PIB, BApTO 3a3HAYUTH:

— mudpoBy TomnorpadivHy OCHOBY;

— riICOMeTpUYHY KapTy;

— KapTy PO3MillleHHd MOCTIHHUX IPOOHUX IIAOILL;

— KapTy YepPBOHOKHUKHUX BU/IB (payHHU Ta (PAOPH;

— KapTy HayKOBHUX Ta HAYKOBO-IIi3HaBaAbBHHUX MapIll-
PYTiB Ta CTEXKOK;

— AlcoTakcallifiHy KapTy;

* Aiyensitina eepcist ArcGIS 10.3 6eskouumosHo nepedaHa 0as
ogpicy WWF-DCP & YkpaiHi 0151 BUKOPUCMAHHSL 8 HAYKOBUX MA NPU-

POOOOXOPOHHUX ULsIX)
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— KapTy (PyHKIIIOHAABHOT'O 30HyBaHHS;

— KapTy reo0OTaHIYHOrO paiOHyBaHHY,

— KapTy HOPOAHOI Ta BiKOBOI CTPYKTYPH HacaIKeHb;

— KapTy Ipaaicis;

— KocMiuHMH 3HIMOK Landsat ETM+ Tomro.

OmHUM 3 IepIINX IIPHUKAAIB 3aCTOCYBaHHS BEKTO-
PH30BaHUX MaHUX OyAO iXHE BHUKOPHCTAHHHA OALG ITiATO-
TOBKHM MEHEIKMEHT-IIAaHIB IIPUPOAHOTO 3allOBiIHUKA
“TopraHn” Ta Y3KaHCBKOTO HAIiIOHAABHOTO IIPUPOIHOTO
HapKy.

TpeHIHTH IOAS IIPALiBHUKIB HaApPKiB Ta 3alOBiIHU-
Ka i3 BukopuctaHHd ['IC y mpuUpoaooxXopoHHi# raaysi Ta
HaBYaHHA POOOTH 3 OTPUMAHUMH IUQPPOBHUMH AaHUMH
3a0e3IeYnAN IToJaAbllle e(peKTUBHE BUKOPHUCTAHHS IIHOTO
FC-mpoekTy ITii Yac IpOBeIeHHS €KOAOTIYHOI'O MOHITO-
PHHTY Ta aHaAITHYHOrO 3a0e3IeYyeHHd HAYKOBUX MJOCAi-
[KEHb Y BHILE3TaJaHUX IPHUPOJOOXOPOHHUX 00’€KTaxX.
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SAHSTTS Nel
O3HAMOMAEHHS 3 T'IC TA IPOTPAMHHUM
3ABE3IIEYEHHSAM QGIS

Buxigni gaxi: [IporpamMHe 3a0e3nedeHHs CEPeIOBH-
ma QGIS. BekropHi I'IC gaHi nag DpHpogHOrO 3aIlOBiA-
Huka “lopranm” Ta HallioHaAbHOTO IPUPOIHOTO IIAPKY
“CuneBup”.

3aBraHHA: 03HAUOMHUTHUCH 3 iHTEepdericoM cepeno-
Buina QGIS.

1.1. HonarTsa npo (I'IC)

['IC — reorpaciuna indopmartitina cucrema. CykyIi-
HICTHP KOMITIOTEPHOrO 00AagHAHHS, IIPOTPAMHO-TO 3a-
Oe3reyeHHa i reorpadiyHUX MAHUX, IKi BUKO-PHUCTOBYE
AIOIMHA OAS iHTerpallii, aHaaildy i Bidyaaizariii qaHux, BU-
SIBA€HHS B3a€MO3B’d3KiB, 3aKOHOMipHOCTEH 3 METOIO Bij-
IIyKaHHS IIASIXiB BUPIILIEHHS Pi3HOMAaHITHUX 3aBAaHb.
g cucrema po3pobaeHa aada 360py, 30epeskeHHsI, 0OHOB-
A€HHSI, OIpAalfOBaHHS, aHaAidy i BigoOpazkeHHs reorpa-
diunoi indgopmartii. I'lC, 3a3BHyUali, BHKOPUCTOBYIOTH IIAS
IpeacTaBAECHHS KapT YV BUTALI IIapiB JaHUX, 9Ki MOXKHA
BUBYATH i BUKOPHCTOBYBATH IIi/] YaCc BUKOHAHHS aHaAi3y.

[Mepmu#i Tun reoiHgopMallifHUX JaHUX — PACTPOBIi
JaHi, gKi HafJacrillle OTpoCTO Ha3WBalOTh “pactp”’.
Halipo3noBCIOMKEHIIUMH BHAAMH PaCTPOBUX HJaHHUX
€ IUdPOBi CYIIyTHHKOBI 3HIMKH ab0 aepodOTO3HIMKH.
Kaptu cBiTAO-TIHBOBOI BIiIMHUBKH 1 IIH(QPOBI Momeai
peabedy TaKOXK ITPeACTaBAE€HI y BUTASI PACTPOBUX JAaHUX.
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Y BUrAgAl pacTpoOBUX MaHUX MOXKHA IIoAaTH Oyab-sKi
00’€KTH KapTH, IIPOTe B IXHBOMY BHKOPHCTaHHI iCHYIOTH
II€BHi OOME>KEeHHS.

Y reoindopMamifHUX CcHUCTeMax TaKOXK BHKO-
PHUCTO-BYIOTH BEKTOPHI maHi. Y HAWUIIPOCTIIIOMY BUTASIII
BEKTOpP — IIe CIOCi0 OITHMCY MiCIIe3HAXOAKEHHS 3 JOIIOMO-
roro Habopy KoopamHat. KoxkHa KoopauHaTa XapaKTepU-
3ye reorpadiyHe po3TallyBaHHS TOYKH 3 JOIIOMOT'OI0 CHC-
Temu kKoopauHat X Ta Y. CucreMa KOOpAHHAT — OOHE 3
OCHOBHUX ITOHATb.

1.2. 3BaraapHui#l BUraaa BikHa QGIS

®Paiin, ctBopeHuii B QGIS, HazuBaroTh “OpoeKkToOM”.
[Tig Ha3BOIO IMPOEKTY 3aIHUCYIOTH T'€OMETPUYHY iH(popMa-
I1i10 i HaAesKHi 40 1Iboro AaHi. Paiau IPOEKTy MalOTh PO3-
mupeHHd *.qgs. Jaa crBopenHs ['1C-mpoekTy HeOOXimHO
KOHBEPTYBAaTH JaHi Yy BUBHAUEHY NPOEKIIit0. [IAsS meperad-
Ay BCi gaHi v:?fsaBaHTa)KymTL B QGIS, sKi cayryioTs pobo-
YOI0 [TOBEPXHEIO.

1.2.1. ITouamox pobomu 3 QGIS
Has 3anmycky QGIS, BuKOpuUCTOBYIOTH MeHIO [lyck
abo apauk “QGIS Desktop” na Pobouomy cToAi.

1.2.2. Inmepgelic QGIS

Y QGIS rpadiunuti inTepdeic KopucryBada MiCTHUTE
II’ATh OCHOBHUX 30H (puc.1.1):

1. T'ornoBHE MEHIO;

2. Ilaneai iHCTPYMEHTIB;

3. AereHna niapis;

4. 3oHa KapTy;

S. Crpiuka craHy.
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“4a%4%32t Q-4 0
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Puc. 1.1. Igrepdeiic QGIS 3 BiZKPUTHUM ITPUKAZIOM JTAHUX

Fon0OBHE MEHIO € [OOCTYIIOM OO BCiX MOXKAUBO-
crett QGIS y Burasai craHmapTHOIO i€papXidHOTO MEHIO
(puc.1.2))

" Creopnti Ctil+N
Hoee 3 watnony »
' Biakpurn... Ctil+0
Biakpurn 3 »
Bigkpurn HegaeHi »
Sakputi
5 36epermn Ctil+5
3Gepertu aK... Ctil+Shift+5
36epertu ao »
BigHoBuTH...
BnactueocTi.. Ctrl+Shift+P

Mapametpit NPUANNEHHS. ..
IMnopt/Ekcnopt »
1) CTEOPHTI MaKET ApyKY... Ctil+P
_Pt‘_] CTEOpPNTK 3BIT...
4 Menegxkep wapis...
Wapw »
Buittn s QGIS Ctil+5

Puc. 1.2. ToroBHE MEHIO 3 JOAATKOBUM i€papXiYHUM JT0OATKO-

BHM MEHIO
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[Taneai iHCTPYMEHTIB 3a0€3Me4yI0Th OOCTYII A0 OiAb-
1octi (OyHKILH, 1110 i TOAOBHE MEHIO, a8 TAKOXK MIiCTSTb JO0-
JATKOBI IHCTPYMEHTH JIAS POOOTH 3 KapToIO0. [IAs KOIKHOTO
IIyHKTY IIaHEeAl iHCTPYMEHTIB TaKOXK JOCTYITHA BUPHUHAI04Ya
Imiakaska: gas ii oTpUMaHHS HeoOXiTHO 3aTPHUMATH MUIIKY
Ha/ IIYHKTOM ITaHeAl iHCTpyMeHTIiB (puc.1.3).

HERX
36 I
\/(thﬂes? .

Puc. 1.3. Bupunaroua migKaska A iIKOHKU ITaHeAl iHCTpyMeH-
TiB “B6epeemu IIpoexm”

KoskHy mmaHeAb IHCTPYMEHTIB MOKHA MePEeMIllyBaTH
3aaekHO Bin norpeb. Kpim Toro, KoXKHy IaHeAb iHCTPY-
MEHTIiB MOXHa 3aKpUTH abo BiOAKPUTH 3aBOAKU KOH-
TEKCTHOMY MEHIO, IKe€ aKTUBYEThCS HATHUCKaHHAM IIpaBoi
KHOIIKM MHIIIKM Ha BiANOBinHINM maneai (puc.l.4). Skimo
BUIIQKOBO 3aKPUTH BCi ITaHEAl IHCTPYMEHTIB,TO iX MOXK-
Ha IIOBEPHYTH Has3as, BUKOPHUCTOBYIOUM IIYHKT MEHIO
B | . [EHeA] (pvic-1.4).

30Ha AereHOU IIpHU3HAUYEHA OASI BCTAHOBAEHHS BHU-
OUMOCTi 1 IopsaaKy po3MillleHHd IIapiB KapTu. [lopsmok
PO3MIIIIEHHS ITapiB 03HAYaE, 110 MIap, AKUH 3HaXOAUTHCS
OAMIKYE MO BEPXHBOI YACTUHH AETE€HIH, ITiPUCOBYETHCI Y
BiKHI KapTH HA/ IIapaMi, sKi IIepeAideHi B AeTeH/Ii HHUK-
ye. [aaouKky 6insl KOXKHOTO €AEMEHTY AETeHIH BUKOPUCTO-
BYIOTB JAd IT0Ka3y abo 3aKpUTTA LIapy.

Crpiuka crany (puc.l.5) Bigobpazkae MMOTOYHY IIO-
3UILI0 B KOOPAWHATAX KapTH (HAIIPUKAAL, V MeTpax abo
OEeCcATHX T'paayca) Kypcopa MHIIKH ITiff 9ac HOro mepemi-
meHHd y BiKHI kapTtu (1). Takok Ha cTpidmi cTaHy Bimo-
OpazkaeTbcs iHAUKaTOP MaciTady (2).
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Puc. 1.4. BinkpuBaHHS 1 3aKpUBaHHA OKPEMUX ITaHeAeH iH-

CTPYMEHTIB

mimwiﬁ mluxmxsl{lﬂ (00w 13| [o0s T[] Swsconn @

Puc. 1.5. Crpiuka crany

1.3. Shape-daiiau

Shape-popmar € croemudiuaumMm gaga  QGIS.
Shape-patinn MiCTAThH AeKiAbKa Pi3HOBUIIB (paiiaiB pis-
HUX popMaTiB. 3 HUX TPU 000B’I3KOBI 3 ITOAAABIIUM PO3-
T PEHHIM:

— *.shp ¢atia € Tonmorpacdivaum hopmMaToM, y SKOMY
30epiraeTbcsa reoMeTpUYHaA iH(opMallis ITpo 00’€KT;

— *.dbf datia micTuTE aTpuUbyTHBHY iHJOpPMAIlil0 Y
dopmarti dBase;

— *.shx ingexkcHUi aiia.
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Shape-patian TakKoK MICTUTH pa¥iA 3 PO3UIUPEHHSIM
*.prj, SKU# MicTUTB iHopMaltito ripo rpoekitii. Takuii paiia
JOBOAI KOPHUCHHH, xo4ya He 000B’s13KOBHH. /10 CTPYKTYPH
Shape-patina MOKyTh HaaexkaTH i iHIi pafiaun.

1.3.1. JooasaHHs Shape-gpaiina Ha kapmy

[Ilo6 momatu shape-paiin, HEOOXiTHO BUKOPUCTATH
“IIIAP — [omatu 1map”. 3’9BUTHCS HOBE [IiaAOTOBE BiKHO
(puc.1.6).

@ Aumimcrparip geeper ann | Brep

|
v

s g S——— -

Puc. 1.6. diaaor “dopatu BeKTOpHUHU map”

Y posmiai [FTHIIJBREpeAa’| HeobxinHo obparw [dhaka
i HaTMCHyTM KHONKY [OPASA), TpM ILIBOMY 3’ABHTHCS
CTaHAPTHUU miasor Bigkpurta Qariaa (puc.l.7), gaxumit
JaBaTHMe 3MOTY 00paTH i momaTi HeoOXimHUHE shape-paia.

Bunanarode wMeHo TumB aiiais [THIL (DaRALS|
gaBaTuMe 3Mory ¢iabTpyBaTH datiau 3 popMaramMu, 10
ninTpumye 0Oibaioreka QGIS. [lag obpanoro shape-
datira MOKHaA BKa3aTH KOAyBaHHS aTPUOYTUBHUX JaHUX.
Bubip shape-daiina 3i crmcky i HATHCHEHHS KHOIIKH

[AomaTH| nac 3mory 3aBanTaxkye daiia B QGIS.
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1.3.2. Cmeoperts Shape-gpaiina
ass Toro, 106 CTBOPUTH HOBUil shape-daiia,

He0oOXiTHO BUKOPUCTATHU KHOIIKY V.. 2’aBurbCa Aiasorose
BiKHO (puc.1.7), B akomy cain obpatu (1) Tun shape-paia,
3aaTH CHCTEMYy KOOpAMHAT (2), MOXKHa 3aJaBaTH THII i
XapaKTEePUCTHUKY OKpeMHux aTpulyrtiB (3), micag I1soro
HATHUCHYTH KHOIKY [OKY

G Cracpam g Shapeiin ®

rinsns oy
Kaoavmrs dainy | Syen
[ Toaa _
e § mecres e
PTG I - G5 B4 ] L

Cracpera nane
Weie @

Puc. 1.7. Hiaaor cTtBopeHHS HOBOro shape-daiiaa

[TicaAs 11BOTO 3HOBY 3'IBAFETBCH [iaAOTOBE BIKHO
(puc.1.8), me caim BKasaTu MIAGX 3aIUCcy shape-paiia i Horo

Ha3By, HATHUCHYTH KHOHKy_ , BHACAITOK 90TO B 30Hi
“aereHna mapiB” 3’ 9BUTHCS HOBOCTBOpeHUH shape-paiia

[ — P

= 4 | v GBjmnng « wector P ST r—— s

Henea o - @

oo Gor g shp

&= Hoipases

= Trscend 1

o -]
Ton duiasi ESR Shapeie g " 5HB)

~ i e [Copmm | | Omas
Puc. 1.8. 3b0epexxenna cTrBopeHoro shape-gaiisa
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1.4. ATpuOyTHBHA TabAHLS

ATpulyTHBHA TAOAUIIT MiCTUTD iH(POPMALLIIO ITPO 00’€K-
TH BHOKPEMAEHOTO IIapy. KoxkHa cTpiuka TabAMIl BiAIIOBi-
[ae ogHOMY O0’€KTOBI Ha KapTi i BimoOpazkae #oro aTpudyTu
Y CTOBOILIAX. Y TaOAMIIi MOKHA 3OiMCHIOBATH TIOIIYK 00 €KTIB,
ix MOXKHa BUIOIAGTH, IIEPEMIIIIATH i pegaryBaTH.

[Ilo6 BiAKPUTH TAOAHIIO BEKTOPHOTO MIapy HEOOXiI-
HO 3p0o0HUTH HOr0o aKTUBHUM IIIASXOM HATHCKAHHS Ha HBO-
ro KHOIIKOIO MUIIIKH B A€TE€H/i KapTH.

HaTtnckamodm nOpaBoO KHOMNKOIO MHIIKH, aKTH-
Bi3yeMo KoHTeKCcTHe MeHIo (puc. 1.10, a) i HaTucKaeMmo

EUp A ARG TARPHOYAE] nicss oro 3ABARCTECA

aTpuOyTHuBHA Tabaulga (puc.1.9 6).

B 3Bineusma go wiapy
2B 20 BHEIDKN
LoJ —— PR S ;
G mmcar e Siramn of come 5992 BubinTpopmme: S92 Batnanust 1 - o X
Moz Kinesicrs o eerie =
- E 3 i = E o
Koniroesm ung = * s TYEQL =] L]
e pesizaam wiap [ _ W® | MUS | MWD | cOD | CoBEGE | kAW
L Qvbrvomarn wap 1 i E'JI'-ul E T 17 THRE0IT0D 2170130 TCORDT . 0, COM0000.
L1 Buganri way 2 Ee] 5 T 5 FOASON08 2SO0, | OO
E 0 7 T & TOTDE00 JTISOMOTIO., | 0,000M0K
 BuvnyTi pegareaumn
s 1 180238 19 ¥ 2 missm TN, OO0
‘BCTauomuTA g2l A VIMS.. 3 1156 12 T 15 1201600 2THTONL, | 0000000%
Borsicaurn cucressy Koopaunat & 9100 g 7 14 D040 STHISUTIONA., | 0000000
becriogt 2 000 ] 7 1 T0m0e AMSOTION0. | CLCOSO0NI0N .
Crani . .
Bt T s s oS, It

Puc. 1.9. BinkpuBaHHs aTpuOyTHBHOI TaGAUII

ATpubOyTUBHY TabAHIII0O TaKOX MOXKHAa BIOAKPUTHU
HATHCKAIOYN Ha MaHeAl iHCTpyMeHTiB kKHonKy [BIAKpHIH|

[FBAMIIO BTpHOYRiB] (puc.1.10).
J_l.@.ﬁ’ Iz =

% Bipxput tabanwo
arpubyri (F6)

i

Puc. 1.10. BinkpuBaHHS aTpuOyTHBHOI TabAHIIL 3a JOIIOMOTOIO

KHOIIKH ITaHEAl IHCTPYMEHTIB
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1.5. IIpokpy4yyBaHHA i MacIITaOyBaHHS KapTH
MacmitTab kapTu oOMParOTh IIIASIXOM BUOOPY MacIII-
Taby Ha cTpiumi crany (puc.1.11).

1:500 000
1:250 000
1:100 000
1:50 000
1:25 000
1:10 000
1:5 000
1:2 500
1:1 000

] Macwrab [ 1:49 643

Puc. 1.11. Bubip macmraby Kaptu

MacmitTab KapTH MOXKHa 3MiHIOBATU IIIASXOM IIPO-
KPYy4yBaHHS KOAilllaTKa MHIIKH. 3MIiHHUTH MaciuTab Ta-
KOJK MOZKHa 3a JO0IIOMOI'0I0 KHOIIOK ITaHeAl IHCTPYMEHTIB
“306iAbIIUTH”, “3GMEHIIATH”.

BraAowaeMo BIiANOBiAHY KHOIIKY 1 6e3rocepemHbo
Ha KapTi IIoKa3yeMo Miclie 30iAblIIeHHda abo 3MEeHIIIeHHS,
BOIHOYAC 3MiHIOETHCS MacHITad BCi€l KapTH.

[TpokpyuyBaHHA KapTH MOXKHa 3AiMCHIOBATH 3a [0-
IIOMOTOI0 KHOTIOK ITaHeAl iHcTpyMeHTiB “IlaHopamyBaTu”.

[lim gac BuUKOpHUcTaHHA KHONKHK “[laHopamyBatn”
BKAIOYAEMO KHOIIKY i MHIIIKOIO POOHMMO 3axXBaT KapTH,
repeminaiodu ii B HOTPiOHUN HAIPSIMOK.

1.6. 36epexkeHHA KapTH Ta IMIPOEKTY

1.6.1. B6epexceHHs kKapmu

[as 30epeskeHHs KapTH OOHpPaeMO B TOAOBHOMY
wenio [Mpoekt] — [lwnopr/Excnopr]| — [Excrioprysaru]
_ 3’aBASIETBCA [iaAOTOBE BiKHO
cTaHmapTHOTro 30epexkeHHsd (parina (puc.1.12), me HeoO-
XiHO BKa3aTH IIAgax 3anucy (1), im’a daiiaa (2) Ta #oro

cdopmar (3), Haruckaemo [SOEPerta|(4).
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Puc. 1.12. 306epexkeHHs KapTH

[ag Kpauoro ogopMAeHHS 30epeKeHHs KapTH
3MiACHIOIOTH, 3a3Bu4yai, uepe3 (QYHKIIIO “CTBOPUTH
Maker”. Y TOAOBHOMYy MeHio ofupaemo [[IPoeRE®| —

[CTEopHTI MakeT| 3’ 1BAS€ThCS [iaa0roBe BiKHO CTBOPEHHS

MakeTa A 0OPOPMAEHHS KapTH 1 BUBEAEHHM il Ha APYK
(pmuc.1.13).

| @

S
| o e g3 fresmes gramsnne dners | iy

|BREEER G o= h : @

Puc. 1.13. CTBopeHHs MakeTa OAS BUBEICHHS

KapTH Ha IPYK
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1.6.2. B6epexcerHHsi npoexmy
[ast 30epeReHHT KapTu 060MpaeMO Y TOAOBHOMY MEHIO

[IpGexT] — [B6eperti skl 3’iBAseTECH AianoroBe BiKHO

craHgapTHOro 30epexkeHHsa datira. [Iag 30epeskeHHs 3MiH

y IpoekTi o6uparoTs [S0EPErin] .

36epekeHHS IPOEKTY i 3MiH MOXKHA 3AiHCHUTH HATH-

CKaHHAM BIAIIOBIAHUX KHOIIOK Ha ITaHEeAl iHCTPYyMEHTiB:

[BEEpermiipoeRs| © abo ,simmosiaro, [BHEPerTH Hpock

aK B .
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3AHATTS Ne2:
OCHOBH OITPAIIIOBAHHS
IMPUPOJOOXOPOHHOI IH®OPMAIIIL B QGIS

BuxigHi padi: pparMeHT OOBUIIABHOI KapTH [OAS
HartionaasHoro nipupogHoro rnapky “CuneBup”.

BaBmaHHSA: CHCTEMaTHU3yBaTH AiCOBI 00’¢KTH 3a
rpynaMu mopif Ta IIpoCyMyBaTH IXHi IIAOII.

2.1. BaBaHTaxkKeHHA BHXiAHHX JaHHX (BHXiZHOTO
shape-daiiaa)

BukopuCTOBYIOYHM KHOIIKY “3aBaHTa>KUTH BEKTOPHUH
map”, 3aBaHTAXyeMO BUXIIHUN shape-paiia. 3amaemo
IIPU [FOMY BimioBinHy cucreMy KoopauHat (WGS 84 /UTM
zone 34N), BimobpazkeHy Ha puc. 2.1.

Puc. 2.1. 3aBautaxkeHHsa shape-datira
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2.2. BHOKpEMAEHHA OKPEMHX 00’€KTiB

KozkHa cTpiuka B TabAHIl BifloBiae ofHOMY 06’€KTY
Ha KapTi i BimoOpaskae #oro aTpudbyTH y CTOBIUYHUKAX. Y
TabAWIll MOXKHA 3MiHCHIOBATH IIOIIYK OO’€KTIB, BHIIAITHU
ix, mepemilryBaTu i pegaryBaTH.

BumireHHst oKpeMUX 00’€KTiB B aTpUOyTUBHI# TabAUIT
MOXKHA 3IIMCHIOBATU PI3HUMH CIIOCOOAMM 3aA€KHO Bif
IIOCTABACHOTO 3aBIaHHS. BumireHa cCTpidyka B TabAHIT
aTpubyTiB MicTUTb BCi aTpuOyTH BHIIAEHOTO OO’€KTa
mapy. Tabauiia atpubyTiB BigoOpazkae Bci 3MiHH IIig gac
BHOKpPEMAEHHSI 00’€KTIB IIIapy Yyepe3 ToOAOBHE MEHIO KapTH, i
HaBIaKW. 3MiHA BUIIACHHS B TA0AUIL aTPHUOYTIB CIIPUYHHSIE
3MiHy BH/IA€HHSI B T'OAOBHOMY MEHIO BiKHA KapTH, TaKOXK
BUIIACHHS iHITIOTO 00’€KTa IIapy NPUBOAUTDH 10 BUIIACHHS
BiIIOBiAHOI IOMy CTPIYKU B TaOAUIL aTPUOYTIB.

Okpemi CTPIYKH MOXKHA BHUOIAUTH, HATUCKAIOYH
KHOIIKOIO MUIIIKM Ha HOMEpP CTPIiUKH, IKHUH PO3MIillleHUH
crpaBa Binm Kypcopa (puc. 2.7). BumineHHs CcTpiuku He
3MIiHIOE IIOAOXKEHHSI Kypcopa. [leKiabKa CTpidoK MOXKHa
BUIIAUTH, yTpuMmylouu Kaapimry Ctrl. Takox wMoxkHa
BHUKOHATH HACKpi3HE BHIIACHHS: yYTPHUMYIOYH KAaBilIy
Shift, Tpeba BubOpaTH meKiabKa CTPiYOK, HATUCKAIOYHU Ha
ixHi HOMepHU. YCi CTPIYKH MiXK OOpaHHUMH MTOAOKEHHIMU
Kypcopa OyayThb BUIIAEHI.

@ synevir_utf 1 Jorsnani 08! o 5992, Biabinsrponoruii: 5392 Busipanit: 1000 - o =
™ A g LT E QL BE & ae
1 i N_EV | RI_EIS HN_UYD | [2eal | CODEGIS WARH =
1 BB'\.'{-EE B 7 17| 700801700 217050700807 0, 000000000
2 m 5 7 2 700500500 2170150700500 0,2000:00000¢
3 TOOS00 T T & FO0TD0S00 217056700700 0,0000:000004

| 9 nosaans ad o
Puc. 2.2. BugineHHI OKpeMUX 00’€KTiB
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2.2.1. BuoineHHs 3a 8upa3om

JAg BUIiA€HHA 00’€KTIB, 1110 3a/I0BOALHSIOTE IIEBHUM
yMOBaM, BUKOPHCTOBYIOTE KHOIIKY & “Bumiantu 06’eKTH”,
dKa 3HAaXOUThCA Ha ITaHeAl aTpubyTiB, ab0 6e3mocepesHbo
Ha TaHeAl arpubyTuBHOI Tabaumi. [licaa HaTUCKaHHS 1€l
KHOIIKH 3’IBASIETBCH [iaAoroBe BiKHO (puc. 2.3) 3 TpboMa
IIOASIMH.

(G Select by Expraaion - e e *

Brew | s byt

A Cip
TRAE SEMHARHAN

P LEKR SEEHA

TR ST
ERDAEICHLL

AUVHA EBROTH
ARG
ACEH ZEMHAIHATT
Tioratns s eparang peapame: e T

Bcya Sz g2 sfoerm || & Bbpemnoia [+ | 3eqm

Puc. 2.3. BugiareHHs 3a JOTIOMOT'0OI0 BUpPa3y

BumgineHHa 00’€KTiB, III0 3a/l0BOABLHLAIOTL IIEBHHM
yMOBaM (3a JOIIOMOT0I0 BHpasy). BinkprBaemo atpulOyTUBHY
TabAuIlI0O 1 miasoroBe BiKHO “BupmiauTé BHpaszoM” 3a
JOTIOMOTOI0 KHONIKHU “BubpaTu 00’€KTH, BUKOPHUCTOBYIOYHU
Bupas” (nuB. puc. 2.3). Y noai “Bupas” 3anmcyemMo yMoBY,
3a KO0 Oy/1eMO BUIOIAITUMEMO O0’€KTH IIapy.

Hanpukaazn, HaM HeoOXimHO Ha IIAQHIIETI AicoHa-
Cca/pKeHb BUIOIAUTH BCi XBOWHI mopomu. Y moai “Dyxkirii”
3i criucky “Tloas i 3Ha4YeHHsT” OOMPAEMO TIOAE, SIKE MICTUTH
aTpuOyT mepeBHOI mopomu, y Hac 1e 1moae “GOLOVNPOR”
(B maHOMy BUIIQIKy I'OAOBHA I10POA), HATHCKAEMO KHOIIKY
BelyHiRaARHl] Y BikHi (muB. puc.2.3) 3’ABUTLCS TIEPEAIK yCix
JEePEeBHUX IIOPiM, IKi HaBeEeHi B ITOAl aTpuOyTHBHOI TabAMIT
“GOLOVNPOR” (mepeBHi TTOpoOaH).
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Y BikHI moasg 3 BUpaszaMH 3adaEeMO IIapaMeTpH
CEeAEKTUBHOTI0 Bif0opy (road, aii, o3Hakwu). 1106 mobaBuTH
KOHKpEeTHE 3Ha4eHHS B I10A€, HEOOXiHO ABiYi HATHCHYTH
110 HbOMY AiBOIO KHOIIKOIO MHINKHU (puc.2.10).

[Toae — mopoma GOLOVNPOR;

Hig — “=” popiBHIOE, “OR” un

Os3Haka — Tpynu Hopin, XBOMHiI, AHCTHHiI, abo XK
iHIIIa O3HAaKa.

[Ticas HaboOpy BIANOBIAHUX MAHUX HATHUCKAEMO

BrGpatii 06 exri| B aTpubyTHBHIM TabanIli Bei 06’€KTH,

110 BiAIIOBiIaIOTH YMOBI IILOTO BHpPa3y (OUB. pHC. 2.3).

2.3. Po6oTa 3 TabAHLEIO aTPHOYTIB

2.3.1. BHaueHHst KHONoK ampubymugHoi mabauyi.

[Tanear  iHCTPYMEHTIB aTpPUOyTHUBHOI  TabAMII
HaBeIEeHO Ha puc. 2.4.

) ()| (&) (=) (e

Puc. 2.4. Tla"eAb iHCTPYMEHTIB aTpUOYTHBHOI TabAHIT

3HadeHHs KHOIIOK, PO3TAlllOBAHUX Yropi aTpuly-
TUBHOI TabAuLi (IIaHEAb IiHCTPYMEHTIB) BU3HAYAETBHCH
yHKILIIMH:

1 — pexxum penaryBaHHS;

2 — 30epertu 3MiHU; 3 — BUIAAUTH BHIIIACHE;

4 — BUOIAUTHU O0’€KTH, I1I0 3a/I0BOABHAIOTH YMOBI;

S — 3HATU BUIIACHHS,

6 — TIepeMIiCTHUTH BUIIA€HI 00’€KTH Ha MMOYATOK;

7 — peBepc, pobUTHL OOMIH BUIIA€HUX OO’€KTIB Ha
HEeBU/IIAEHI;

8 — meHTpyBaTH BUIACHE;

9 — 36iABIIINTU KapTy A0 BUIIAEHHUX CTPIiYOK;

105



10 — komiroBaTH BUIIA€HUH 00’eKT y Oydep rmam’saTi;

11 — BUgaAuTH IIOAE;

12 — fo6aBUTH IIOAE;

13 - BiZKpUTH KAaABKYASITOP IIOAIB.

Ha puc. 2.5. BimoOpazkeHo KHOITIKH, PO3TalllOBaHi B
HUIKHIY 9acTUHI aTpuOyTHUBHOI TaOAHII.

. v

T MBTH 50 offemn

Puc. 2.5. KHonku, posrallioBaHi B HUXKHIN 4acTHHI

aTpubyTUBHOI TabAUITI

3Ha4deHHS KHOIIOK, PO3TAlllOBAHUX Y HHUXKHIN 4acTHUHI
aTpubyTHUBHOI TabAULi, BU3HAYAETHCH (PYHKILIIMU:

14 - pexum Buay arpuOyTuBHOI Tabaumi. 3a
HaTHCHEHHS Ili€l KHOIKH CIIAMBAaE OiaAOTOBE BiKHO, 1€
MOXXHa o00paTu To# YM IHIIUH BUTASA aTPUOYTHBHOI
TabAMII:

—BCi 00’ekTH;

— BUAUMI 00’€KTH;

—3MiHeHi i HOBi 00’€KTH;

—3HA4YEeHHS aTPUOYTIB OKPEMHUX IIOAIB aTpPHUOYTUBHOL
TaOAULI;

— BUKAUK KOHTPYKTOpPAa IIOLUIYKOBUX 3aIIHUTiB.

2.4. BuzmaseHHa Ta CTBOPEHHSA HOBOTO IIOAA B
aTpHOYTHBHIiH TabAHLi

2.4.1. BudaneHHs noas

BunasenHs abo CTBOPEHHSI HOBHUX IIOAIB aTPUOYTHUB-
HOI TabAWIli IIPOTiKae B peXuUMi penaryBaHHs. [IAs IIbOTO
HeOoOXiTHO HATHUCHYTU KHOIIKY “PexkyuMm penaryBaHHS .

[ag BuOaseHHd OyOb-sIKOTO IIOAS aTpPUOYyTHUBHOI
TabAuIli HaTUCKaeMo KHONKY (11) “Bummaautm mnoae”
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(muB. puc. 2.4). 3’aBageTbCs OiaroroBe BiKHO (puc. 2.6), B
SAKOMY BUOUPAEMO MOAE [IASI BUIAAECHHS i ITATBEPIKYEMO
cBi#t BUbOip kHOMKo0 OK.

¥ Bugarumm nons X
>
M_KW
M_LIE
M_NYD
oo
CODEGIS
RARM
PIDP RYJ=PAS
LSHYCNVO

FXOLS

| s || cracymame |

Puc. 2.6. [lianoroBe BIiKHO A BUOOPY IIOAL (IIOAIB),

KOTpi HEOOXiAHO BUOAAAUTU

2.4.2. CmeopeHHs H08020 NOJs

[ag CTBOpPEHHS TIOAd AaTpPUOYTUBHOI TabAHIL
HaTUCKaeMO KHOIKY (12) “Hdomartu moae” (muB. puc. 2.5).
3’aBAg€THCA Aiar0roBe BiKHO (pHC. 2.7), B AKOMY iM’d ITOAS
(1), moxxHaA MOOGaBUTH IIEBHUH KOMEHTap (2), TUII aTpUOYTiB
oad (3), ixuitt po3mip (4) Ta TOYHICTD (5) 1 TIATBEPAKYEMO
cBitt Bubip kHomnkorwo OK.
@ Aoaatv none X

!Hﬁ . 8
KDHEH
Tun | AecaTroBe wicno (real) -

Tun nposaiinepa double

flossama 0 o -
TouricTs 0 _ :

| oK CkacyBaTh

Puc. 2.7. [IliaanoroBe BiKHO OAS CTBOPEHHSI HOBOTO TTOASI
aTpubyTUBHOI TabAUIT
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Turnom moast MozKe Oy TH: ITiA€ YHCAO (integer); mTecaTKoBe
3HaueHHd (real); TeKcT (sting); 3HaueHHsa y popmarTi aTH.

Poamip — 11e 3arasbHa KiABKICTH PO3IIAOBHX 3HAKIB,
BKAIOYAI0OYH KOMY B AecaTKoBoMy ¢opwmarti. TouHicTh —
KIiABKICTB 3HAKIB ITiCAST KOMHU B JIeCITKOBOMY hopMaTi.

2.5. KaAbKyAaTOp HOAS

Knonka (13), o Ha (puc. 2.5) B Tabauiii arpubyTis,
[ae 3MOT'y BUKOHYBaTH PO3pPaxXyHKU Ha OCHOBI iCHYIOYHX
3Ha4YeHb aTPUOYTiB a00 BU3HAUYEHUX (PYHKILIH, HAITPUKAA,
OAS BU3HAYEHHS [OBKWHH abo0 IIAOII TIeOMEeTPHUYHUX
XapaKTEePUCTUK. Pe3yabTaTh MOKHA 3aIITUCATH Y HOBE IIOAE
aTpulyTiB, ab0 iX MOKHA BUKOPUCTATH A8 BiTHOBAEHHS
iCHyIOYMX 3HA4YEeHb aTPUOYTIB.

[Nepen HaTHUCKaHHSIM KHONKH “KaAbKyASITOP HOAS” OAS
BHKAMKY /1iaAOTOBOTO BiKHa (pHC. 2.8), aTpHOyTHUBHY TaOAHITIO
CAll, IEPEBECTH B PEXKUM peAaryBaHHs KHOMNKOKO (1), 1o
Ha (puc. 2.4). Y nmiaaoroBoMmy BiKHi (pHUC. 2.8) CIIOYATKy CAill
OHOBUTH TiAbKY 00paHi 06’ekTH (1), OHOBUTH iCHYIOYi ITOAS (2),
CTBOPHUTH HOBHUH aTpubyT-TIOAE, [Ie PE3YABTATH PO3PaAXyHKY
OymyTh 3armcaHi y BiarosigHe 1oae (3).

{ i romyoe sone

TErwpesd reparsa prTT e

Puc. 2.8. KaabKyAITOD IIOAIB
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[Tig yac CTBOpPEHHS HOBOTO IIOAS CAiZl B BECTH HA3BY
II0AsI, IOTO THII, PO3MIip i TOYHICTB.

HaBenemo HeBeAMKHH NpHUKAAL KOPHCTYBaHHS
“KaAbKyAITOPOM IT0AsT”. PO3ragHeMo Mpollec po3paxyHKY
IIAOILl OKPEMUX BUiAIB TAaHY Haca xKeHb HallioHaabHOTO
npuponHoro napky “CuneBup” (puc. 2.9).

3aBanTaxkyemo Shape-gaiia “synevir UTF8_cut” —
BIIKPUBAEMO AaTPUOYTHUBHY TaOAUII0O — MIEPEXOOUMO Y
PEXKUM pelaryBaHHA — BUKAUKAEMO KAABKYASITOD IIOAIB —
B [1iaAOTOBOMY BiKHi KaAbBKYAATOpPAa IIOAIB CTBOPIOEMO HOBE
II0A€: 3aIa€MO HOTo Ha3By, TUI, PO3MIp Ta TOYHICTH — 3
dyHKIL# BinkpuBaemo noae “I'eometpia” — B moai “Bupaz”
pomaeMo “$area” — MPOBOAMMO BUKOHAHHS OOYMCAEHHS —
HaTuckaemo “OK”.

B atpuOyTuBHiil TabAUL 3’IBUTHCS HOBe 1oAe “S”, B
SIKOMY HaBeIeHi 3HAYE€HHSI IIAOI] OKpPEeMHUX BHIIAIB IAaHY

AlcoHacazKeHb.

[CT e —— %
W R T S 3000 CROEG S S TR
< CToopeTH nome UNCTITE IDNRONE NoAC
CreoouTn BpTFR sns noe
Hecon peaysstyponoro movs [Manus
e p———

Aowase morciorens® (10 S Tawden (T |

Bpar | Fesmvop b

= e o e
o ro_romber

=
i
3
]
:

racpacts boih ine.
elipioid eetting and area unk setlings For
Easimule, I an Ellgisahas baen set for
g Ar projectihen e calculsed srea wil e
smuth siIpEc4aL, 0D F IO SNP0IN Satnen
Ecundary ii7e cakoalnt ] arms el e plai st

earersid el %
dlastst_paint serta -3
combine
cantiine
Camis, bt
e
il eence
Thorepenai neperra pesynormie: TS 311459532 disjint

[ e [respmm— |

Puc. 2.9. [Ipukaag 009HCAEHHS IIAOILI OKPEMHUX ITOAITOHIB
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3AHSITTS Ne3
ABTOMATHYHHUU AHAAI3 TEMATHYHOI
ATPUBYTHUBHOI IH®OPMAIIII

Buxiaui mani: I[loBumiaAbHa KapTa YacCTHHH
HamioraasHOTO IpupoaHoro napky “CuHeBup”.

3aBaaHHS: BHOKPEMUTH [OEPEBHI IMOpoau  3a
OKPEMHMHU KOABOPaMH; 3TpPyIyBaTH HaCa/KEHHS 3a
rpynaMiu Iopif Ta IIPOoCyMyBaTH iXHi IAOII; IToOyayBaTH
[iarpaMH pPO3MOMAiAy Haca KeHb 3a TIpylaMH Iopin;
PO3APYKYBaTU KapTy poO3MOAiAy [AepeBHUX IIopia 3a
IepeBazkalodYHUMU ITOPOJAMH.

BukopucToBy0O4YH KHOIIKY “/logaT BEKTOPHUH map”,
3aBaHTAXXyeEMO BUXITHUH shape-patia: synevir_forest_cut i
3a1a€EMO BOMIHOYAC BiANOBiAHY cucreMy KoopauHat (WGS
84 /UTM zone 34N), o BimoO6pazkeHo Ha puc. 3.1.

LT - W40 B 7

Puc. 3.1. 3aBanraxkennsa shape-daiira synevir_forest_cut
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3.1. BHOKpEMAEHHSA IepEeBaXKAIOYHX HdEePEBHHX
nopiza KoAbOpaMH

Y aereHmi miapiB BUAIAGEMO 3aBaHTaXKeHHH Iap i
[IPaBOI0 KAABIIIEI0 MUIIIKH aKTHUBI3YEMO [IiaA0TOBE BiKHO,
HaTHCKaeMo KHONKY [BAACTHBOCTI|.

B  nmiasoroBomy BikHiI “BaactuBocti 1m1apy’,
mo 3’aBUAOcd, puc.3.2, Bubupaemo CumBoaika (1)
IIOTIM CHMBOA “KaTeropiaabHuii” (2) ____— BignoBigHe
[Toae arpubyruBHOi Tabauni “GOLOVNPOR” (3) —
KaacudgiikyBatu (4) — 3acrocyBaru (5) — OK (6).

| G2 ascrmoce winps - Symeser_forest cint | Cussmaen ®

|1 —— @

Fonnen | she GOLOWPOR @ g
[ |l

T Ranom e

E flerenaa

v [l B mconst BN MCOBal

0 EERIvE R O

¥ AVUWERA JENEHA LAWK JENEHS

v [l COTHATIRCHA COCHA TPChAA

v ANHHA CBPONEACIKA AMMHA EBPONEACH

¥ ATV B AALLA B

vl

sy | i.-‘\ B Pansgwal
» By

S o e [

Puc. 3.2. [iasorose BikHO “BaactuBocTi mapy”

[Ticaa Takux Oifl KOXKHa MHopoAa Ha KapTi Halyme

Puc. 3.3. BugineHHS nepeBHUX IOPiA 3a KOABOPaAMU
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3.1.1. BmiHa Konbopy 0151 nepesaxarouux 0epesHux
nopio

3a HeoOXimHOCTI 3MIiHM KOABLOPY OyIb-IKOi IIOPOIM
HeoOXiHO aKTUBI3yBaTH MiasroroBe BiKHO “BaacTtmBocTi
mapy” (puc. 3.4, a), IOCTaBUTH KypCcOp HABIIPOTH BiAIIOBiTHO]
IIOPOAM 1 IIPaBOIO KAABIIIIEI0 MUIITKH BHUKAMKATH CIIaIHE
MEHIO, B IKOMY 00paTH KHOIIKY “3MiHUTH KOAIp”. OTpUMaEMo
HaaiTpy KoawropiB (puc. 3.4, 0). Ilicaa BuOOpy HeoOximHOrO
KOABOPY CBiti BUOip anBep/:nyeMo krorxorwo[OK].

(‘ BRSCTHaDCT Lt - Spnedr_torst_o | Sudionss | @ crange semiel Tok "

B omermpaneei

T prep—
Gen |
e

Snae T Sumewn Merenas

v [l EKnooasi ik MCOBMA

o Biflbia CIRA Bl C1P
TUERIA SEAEHS  AVIIEKR 3ETEHG

v RAWHARy ~ Fommesn
o [ ROMURENL  Boesew
b |

FUEMTH RETRERACTE,

BT s vy oL,

a 6
Puc. 3.4. 3MiHa KOABOPY [IAS IIAPY AEPEBHUX ITOPiT

3.2. Iloxia 3a KaTeropisiMu mopin.

PosnomianvimMo mepeBHI Topoou 3a KaTETopisaMU 110
IIAOIL: XBOMHI IIOPOAM, TBEPAOAWCTSIHI OEPEBHI IIOPOIH,
M IKOAVCTSIHI JIepeBHI ITOpoay, iHImi rao. JIasg o0YnCAeHHS
IIAOILL 3a KaTeropigMH IIOpifl CIIOYaTKy B aTpHOYTHBHIH
TabAWIIl BHOKPEMHMO HeOOXimHy KaTeropiro. lLle MoxkHaA
3pobutTH Oyap-9KMM BiZOMHUM CIIOCOOOM, HAIIPHUKAALL,
IIPUCBOEHHSAM KOXKHil KaTeropii IeEBHOIO iHAEKCY.

3.2.1. IlpucgoeHHsi i(HOeKCY KOXKHIUL Kamezopii
odepegHux nopio.

JAs1 3pyYIHOCTI aHaAi3y 3a Pi3HIMHU O3HaKaMH IIPUCBOIMO
KOXKHIM KaTeropii AepeBHUX IOpin HeBHUM iHAEKC. 3 IIi€o
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METOI0 B aTpuOyTUBHIM TabAWUIlL CTBOPUMO HOBE IIOAE.
BUKOPHUCTOBYIOYM BHOKPEMAEHHO BHpPa30M, 3IiHCHHIMO
CIIOYaTKy BHOKPEMAEHHS BCiX XBOMHHUX MIOPif (puc. 3.5).

[MTorim Buramkaemo “KaapkyasgTop 1moaiB” (puc. 3.6):
CTaBUMO TaA04KYy (1) oHOBUTH iCHyIOYe moase — oOHpaemMo
II0A€ IAS OHOBAEHHS (2), TOOTO HOBOCTBOPEHE IIOA€ JIAS
innekciB — y 1oai “Bupas” KaabKyAdTOpa IIOAIB IIPOCTaB-
ASIEMO 3HAYEHHs iHAeKCy KaTeropii xBoHHUX mnopizn (3) —
HiATBEPAXKYyEMO CBOI Aii KHOIIKOIO [OK]

D Skt by Exipression = Gynevir fovest-cut
Evped | FeaskTop dupmadl

[Neaserm naerein

she LISNYCNVOD o

Double-click to add fisld name to
S s | expression string
123 KAIG | Rinht-Chick on field name to 0nen eontast
123 KAWN e
125 KAVN Fumpman | L Moune,.
) Synevir forest_cut s 3aranem of'ekni: 795, Badinsrposani: 753, Brpasai 701 - O *
A - ] =6 e (S LTES P S RE & @&
| mp == E| - | Cremrmasce | Cromm sidoeee |

Tanepegnii neper e pesyisTaTIS: NORE0n

CODEGIS T KAKL KATEG K00 DS0BL grupy por_*

@

fosinca

%

“E BB

T Mosazari ex ofsarn

Puc. 3.5. BuokpeMaeHHa KaTeropii mopin xBoiHi

BupgineruM o0’ckTaM B aTpuOyTHBHIiN TabAMIi
IIPHUCBOIOEMO BiAIIOBiIHY HA3BYy XBOMHI.

[Torim BHOHpaeMo 3a IepeBazKaIOYNMH [IOPOIAMHU
AVICTSIHI Ta IIPUCBOIOEMO iHIEKC AUCTSHI (puc. 3.7).

3aBagkyu oOpaHUM BHIIAOM 3a IlepeBazKalOYUMU
rpynaMu  IIOpi ~MaeMO J0JATKOBY  aTPUOYTHUBHY
iH(pbopMallito, 3a KOTPOIO MOKHa BUKOHYBaTH aHaAi3.
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Monesesss

ey

Q Kanekynrrop noss x

V| Osommie mawe 701 svbipassnc ob'ocrs

CroopwTa none v h—r@v&m
CTBO0NTH BT amAE none
orupy por @ ¥

Hosre mooas

Bupas | Penartop dywas

(==l MiowasaTy nosiaxy

|H.
|=

rpyna arperari
row_number =

Arperata Contains fundions which aggregate
Teomerpia values aver layers and fields.

Jara j vac

3aranske

3amuca Ta aTpu..,

3ntinmi

Kaptu

Kenip

Koneepeii

Macwsu

MavassaTi i

Tonepestdi nepernas pesynsTars: @oi

oK Cxacysath | | flosinka

Puc. 3.6. IIpucBoenHg iHAEeKCY KaTeropii mopizg

Biairmprmminie 3, Bubpand: &

B - B B E A TES D BEE & g
RN e -l-[E = || o || ey
121 CALA, WD COPERE KAKL KATEG Kt a0 Jngy par
i oA, 11291 HUOHATRH 0 smnine
POHOG TS £ KNAL ARDET e i )7 . aodn
. GREY
o TiO LT 118 i e
o ines 3
= s H.. i
s e, 1 HeLp AT [ e
e [n
e PORCEY
Aneeras pespRTETE 1 1 ek T TR 11201 HALUDHATEH. 0 s odn
b ————

Puc. 3.7 Bubip 3a arpubyramMu BHIiAIB i3 ITepeBaskaHHAM

AUCTSIHHUX IIOPif

3.2.2. ObuucneHHss naowi 3a 2pynamu OepesHUx

nopio.

a9 O0YHMCAEHHS CTATUCTHYHHX ITOKA3HUKIB 00’€KTIiB

BUKOPUCTOBYIOTH “IlaHeAb iHCTPYyMEHTIB 0OpoOKU naHuX’, a

came — iHcTpyMeHT “CraTHCTHKA 3a Kareropiamu” (puc. 3.8).
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G2 Crammcrin 52 wmer g

b
Tt | W CTITHCTHES 30 NATEFOPIAMK
Bt meopeast o

Syracar_forent_oit PPSG:13834

s

12PLOGHA

Plass sicareracemst
T 2 e

o LT B A RS 20 BT OGSy

epess
I Prpress sicrned
5 Coce eramcris

am
W Crucoe yueatiae
L Cramenos s cemecpinm

% * G Jaramsui secop.

* G Incpywenn daitny
8T B TR TR samenma || asoen Sosaca b @ licrpysasir iiagy

Puc. 3.8. BukopucragHg iHCTpyMeHTY “CTaTHCTHKA 3a

Kareropigamu”’

Y 1upoMy BUIaAKy HeoOXimHO oOpatu Taxi
“TlapameTrpn”: “Bxigauii BekTOopHUU map” (synevir_forest_
cut), oae nag po3paxyHKy (PLOSHA), moae 3a KaTeropismu
(grupy por i, 3a HeoOXimHOCTI, TabAUIIO, AAs 30epiraHHa
BCi€l CTaTUCTHKMU 31 3HAYEHHSIMHU IIAOIL JAS KaTeropii rpyn
nopizx (puc. 3.9).

) Cremucrane 55 careropiem  Jaranosi 0f exna 3, Biadinsrposarui 3 Bafipaswi 0 = ] X
P e £ LT =S O H = a e
oy por__ Counk unigue | min mar range | L
: | el 1 L3 3] E27) 4162500000000,
E: 45 12 ¢ 18 A6 234
Bgﬂnmm L £ 04 a8 206 4238
¥ Morasera oo ofacm, =

Puc. 3.9. Tabauiig 3i 3HaUEHHAMH IIAOIIL 32 I'PYIIaMU IOPiM.

Y Tabauili HaBeAeHi ABi TPYIIH IOPiA: XBOMHI i AMCTSHI,
a TakKoX KaTeropis 6e3 Ha3BH, M0 KOTPOI 3a4MCAE€HI BCi
HEBKPUTI AICOBOIO POCAMHHICTIO 3€MAI.
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3.3. CTBOpeHHsa miarpam

[asg moOymoBU aiarpamM 00’€KTiB BHKOPHUCTOBYIOTH
“ITaneab iHCTPYMEHTIB 00poOKU gaHux”, a came “I'paciknu”
(puc. 3.10).

Lveren st Syen | wmes || L

Puc. 3.10. BukopucTaHHs iHCTPYMEHTY
“CroBniuacra amiarpama”

Y 1upoMy BUIaAKy HeoOXimHO ofOpatu Taxi
“ITapamerpu”: “Bxigunuii BeKTOpHUH miap” (synevir_forest_
cut), IoA€ 3a KaTeropiaMu (grupy por), IIoAe IOAsl 3HAYEHb
(PLOSHA) i, 3a HeobOxinHocTi, html-datin naa 36epiranHsa
CTOBITYACTOI AiarpaMu 3i 3HAYEHHSIMHU IIAOIL JAT KaTeropii
rpy1 nopizx (puc. 3.10).

4000

3500

2000

2500

owara

2000

1500

1000

500

o
s o

Foynu nopia

Puc. 3.10. CroBryacra amiarpamMa po3HomIiAy MAOIIL 38
rpyramMu Iopifg
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30ynoBaHy miarpaMy 3TOAOM MOXKHa OyTH BHKO-
pHCTaTU A Bi3yaAbHOTO aHaAi3y.

3.3. BUKOpHCTAaHHS IPOrPaMHOro 3abe3ne4YeHHs
(Open Office)

3.3.1. OnpaursaHHs ampubymueHoi tHgopmauii 8
Open Office

[ass  aHaaidy Ta  ompaloBaHHS  iHopMalrtii,
dKa MICTUTBCH B aTpHUOYyTHBHHUX TalAWIgX, MOKHA
BHKOPHUCTOBYBaTHU IHIII IIPOrpaMHi HPOAYKTH. 30KpeMa,
Open Office pae 3Mory mnepeBoAWUTH iHQOpPMALIiI0
aTpuOyTUBHUX TabAWIb B EAEKTPOHHI Tabaurii Ta i
OIlpallboBYBaTH.

Hag 3anycky Open Office Ha poboyoMmy cTOAl
HaTUCKAaEMO BiIOBiAHUH SpauK (puc. 3.11).

—

Puc. 3.11. dpauk naa 3amycky Open Office

[Ticas 11boro o6upaemo oauH i3 1mabaoHiB (puc. 3.12).
OCKiABKY OITpallboBYyBaTH iHOpMAaIlito 3py4dHilie y popMi
€AeKTPOHHUX TalbAuIlb, obupaeMo 1m1abaroH EaekTpoHHa
TabAuIld, abo IPOCTO HATUCKAEMO KHOIIKY BinkpuTH .

BinkpuBa€eThCs miaroroBe BIiKHO IIOIIYKY (patira. 3ayBa-
JKUMO, ITI0 aTPHUOyTHBHA iH(popMaltis 306epiraeTbed y paiirax 3
pozimpernHam — dbf. 3Haxoqumo BiammoBigHMH hatia 1 BiOKpH-
BaeMo Horo. [1in yac BiKpUBaHHS CAiZl TPAaBUABHO 33JaTH KO-
nyBauHd (puc. 3.13). Lle 3asexkuTh Bin THILYy iHpoOpMAaLlii, ska
3HAXOOUTHCH B aTPUOYTHUBHIM Ta0ANIT. SIKIIO B aTpuOyTUBHIH
TabAHIT MICTUTBLCS SIK YHCAOBA, TaK 1 TEKCTOBa iHdopMallid,
TO KOIMyBaHHS cAin obpatu Turty “Kupnaniia (Windows-1251).
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Apache OpenOffice 3 e
B e

-

Elwvnl

Eptroru.

Koarpoora

Kinpannnup {IS0-8859-5)
Kupannnua (KOIS-R) DTMeHa
Kupanmnua KOIB-D) -

&

1< indows-1251)
KiTakckad Toagvwiornan (EIGS-HKSCS)
& AT

L

Crpagka

=

mm s 4 mm (D

Puc. 3.13. Bubip Tuny xKogyBaHHSI

[H(popMmariis, 1110 MicTHAACS B aTPUOYTUBHIHN TabAUII
repedpopMaTOBYETHCH ¥ €eACKTPOHHY TabAHLIO (puc. 3.14).

i ews 3= Boges Smper fome: geoe Gvw Cueee

el B T M T BHHn A BEEEE 8 CIEE
W= Ws ¥ e Ey ssam AXPLE ee O-S-A-

2 A

ASEERNEREUREE e

(TR

£

Puc. 3.14. EaekTpoHHA TabAUIIA
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3.3.2. CmeoperHs diazpam

[TobymoBy nmiarpam BuKOHyeMo B Open Office
BUKOPHCTOBYIOYH iHcTpyMeHT “[liarpama”.  IloOymoBy
aiarpaM CAiff BUKOHYBATH HAa OKPEMOMY apKyIIli, IIPUIOMY
BUXIIHI HaHi 1A 11o0yI0BU AiarpamMu ITIOBHHHI MiCTHTHCS
Ha IIbOMY 3K apkyuri (puc. 3.15).

SR T B W @HL M RE@ESCA 9 e
He ¥ x4y Exam SHE VLN e O-R-A

B AE =
e T R T T T

Puc. 3.15. Ilo6ynoBa amiarpamu B Open Office

[Tlicas moOymoBu mgiarpaMu mOOyZOBaHy miarpamy
cain 30epertu y doopMaTi pHUCYHKA, MI0 3PYyYHO 3POOUTH
y mabaoHi “PucyHoK”. [As IIbOTO y TOAOBHOMY MEHIO
obupaemo: Paiian — CtBoputH — PucyHok (puc. 3.16).

vy mer ey — -

Puc. 3. 16. Binkpurta nmrabaony “Pucysok” B Open Office
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KomitoeMo cTBOpeHy piarpamMy 1 BCTaBASIEMO ¥
mabaoH “PucyHok”. 3a HeEOOXiIHOCTI MOXKHA 3pPOOUTH
BiAnoBigHI mpaBKu. 30epiraeMo CTBOpPeHy agiarpamy y
dopmarTi pucyHra: ®aiin — ExcmopT — obupaemMo IIasax
Ta popmart 30epeKeHHS.

3.3.3. I[IpuedHaHHs eneKmpoHHUX Mabaulb

QGIS mae 3Mory mnpuenHyBaTH 00 aTPHOYTHBHUX
TabAUIlbL eAeKTPOHHI Tabauil (puc. 3.18). Lle xopucHO
i 9ac gomaBaHHSA HOBOI iH(popMmarlii y 6a3y manux abo
PO3KOAyBaHHIiiCHyI040i. Po3rasHeMo npHKAaAIIpHUEIHAHHS
[OBinKOBOI1 iHdopMaIlii ITi/T 9ac PO3KOyBaHHS 30HYBaHHS
Ha TepuTopii YKaAHCHKOTO HAIllOHAABHOTO IIPHUPOIHOTO
HapKy.

Daiin [nasHan Beraska PasmeTka cTpaHWLbl Doprynel JanHbie

] - Ad
N Jb Buipesare Calibri 1 - A A
ER Konnposats -

Bcraente - - - -
- ~ Mopmar no obpasuy x Kk 4 H & —

Il
¥

1|
1l
il
i

Bydep obmeHa P L prdgT P
Al & fe || OBIECTID

A B i
COBJECTID |KATZAX 1 name
111201,00000000000|3aM0BIAHA 30HA
111202,00000000000|3204a perynboBaHoi pexpeawii
111203,00000000000|204a cTauioHapHoi perpeadi
111204,00000000000|MocnogapcoKa 30Ha

LA U (PO |

e [

Puc. 3.18. EaekTpoHHA TabAUIIS

A TOpuenHaHHS  €AEKTPOHHOI  Tabaumi  Oo
aTpubyTuBHOI Tabauili B cepemoBuili QGIS monepenHbo
ii mepeBomaTe y dopmar “CSV (posmiaroBadi — Komwu)”.
O00B’I3KOBOI0 YMOBOIO TaKOXK € Te, 1100 B aTpUOyTUBHIN
TabAUIl 1 eAeKTPOHHIH TabauIli Oyaa cHiabHA, ogHAKOBa
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KOAOHKA (II0A€) IIPUENHAHHS 3 ONHAKOBUMU 3HAUYEHHSIMU.
SIKIII0 Takoro IoAs HeMae, TO HOoro HeoOXimMHO CTBOPUTU
(puc. 3.19).

[Ticas 11OTO 32 OTIOMOTOIO ITPOBiAHUKA ab0 B IHIITHHI
CII0Ci0 ITepeTAryIoTh EAEKTPOHHY TaOAHITIO B CEPENOBHUILE
QGIS (puc. 3.20). AKTHBI3yEMO [iaAaOTOBE BiKHO BAACTH-
BOCTI IIapy, [0 aTpuOyTHUBHOI TabAUIl IKOTO IIPUEIHYBA-
TUMEMO €AeKTPOHHY Tabauiro. B miaroroBy BikHiI obOupa-
€MO o “smmar 3B’93KU Taog “Momarn o6°ex™” O MaTH 3B’A3aHUN
map. 3’9aBUTHCA MiaaoToBe BiKHO “/lomaTH 3B’a3aHUH map”
puc. 3.21. Y moai “3r’a3zanuii map” (1) 3azHagaeMo 1map,
TabAUII0 9KOr0 npuenHyBaTuMemo, “Iloae nas ob’egHaH-
Ha” (2) — moae o6’egHaHHS 1IbOTO mapy, “LliaroBe moae” (3)
— 110A€ 00’€THAHHS IIaPY, A0 ATPUOYTHUBHOI TAOAHIII TKOTO
npuenHyemo aaHi. CBiil BUOip HiATBEPIKyEMO KHOITKOIO

) Functional Zanes : Jaraaswi of s 3302 Bigdinempananii 2502, Bufpan i O — o *
=} & aTERP E 32 B
 KODRUE  KLPOMA | RRRBP | D12 ZMEN | ID4Z13  RATZARD -
1 2500000000000 3, 00| 22 2900201203500 221, 1900201203500 2040000000
2 | 4 32 Z10M0201800400  327,00000000000 | 21900201 5 T 0000000
3 | 21,00000000000°  3,00000000000 | 2200000000000 11000201204500  221,00000000000 2138 T11204,0000003
a | 5, 4 52 21900201202.400 ¥ 00 111204,0000000
5 | 500000000000 3,00000000000 | 560,00000000000 2190201606200 | 5600,00000000000 2200 | 111204,0000000
g | 2! ) 52 OB 0300 5000000000 10000202400 111204.0000000
| 2100000000000 100000000000 | 21,00000000000 3100201803900 211,000 000 | 21900201802900 1112040000000 -
‘ )
|V remsennz oSam

e M Bipesate

£ alib 1 ANaE=Ee
5 B3 konwposats = =
s Prs &
2 ¥ dopuar ng abipay *E s : Ekr | ===
Fpden oBwera ] UipagT
Al ¥ DBIECTID
A B <
1 [oBsecTio [kaTeax 1 name
1] 111201,00000000000 Banosina sowa
3 2| 111202,000 OHA PryAOBaHA] peipeau
4 3| 11320
5 4| 111204, CNOAAPCEHE 30HS

Puc. 3.19. Iloag naa o6’eqHAHHS B EAEKTPOHHIH i

aTpubyTUBHIM TabAUIIIX
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[Lapu (3¢]
o L@ . T Eu'_s';_:tll
Cratmcruka 3a Kateropicto
kat zax dovidn
v . Functional_fones
Puc. 3.20. EaektTponHna Tabauriga-datia, 3 pO3KOIOBAHUMH
dyHKIIOHaABHUMH 30HaMu kat zax_dovidn y cepemoBuni QGIS

(2 Jogarw sextopre npuegativea

TpEnHaTH Wap

= kat_zax_dovidn o -
MpwegnaTii none abe KATZAX_1 o >

Liineoze none

1.2 KATZAX_1 o -
V| 3feperti wap TenHaHHS ¥ BIpTYANSHEA namaTi

CTBODUTM iHOEx ATPHDYTE B NONi 3'EHEHHR
Nuramia dopra

» FenarogaHii Wwap YenHaHHR

» Mpvegra nons

» KopucTysansHiuske none Tpedine Hasen

oK CracysaTu

Puc. 3.21. [liaroroBe BiKHO IPUEIHAHHSI EAEKTPOHHOI TabAUITL

OxkpiMm ToOTrO, y miasroroBomy BiKHiI “BaacTuBocTi mapy”
HaTuckaemo [OK] . [o maHMX aTpuUbGyTHBHOI TabBAMILi
OpUEIHAIOTECA HOBI gaHI 3

€AeKTPOHHOI TabAwnIli
(puc. 3.22).
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) Functionsl Zones = 3sreneni o6 exne: 2562 Bladinerpossrnii: 2502, Brbparwii: § — o 5

[+ 2 T i R e Ee

D32 | ZMKN | IBJ233 | KeTZAR OBk WD NOLRAD  zax dovidn OJEC i sex_dondn ner =
1315 | an z 117208, 0000000 . 5 2 12 Joke pepnsot.
1316 s, z 111202, 0000000 & 2 12 3ome peynzat.,
1317 1 z 117208, 0000000, . z 1 12 Joke pepnEot.
1318 521, 117204, 0000000 3 1 14 Tosneaspess ..
1314 30 | san z 117208, 0000000 . H 1 12 Joke pepnEot.
1320 s, 111202, 0000000 2 1 12 3ome peynzat.,
1321 | 1500101301700 | 330,00000000000 | 2190001307700 | 111202,0000000.. 3 1 12 Soms perynzot., | -
‘ 0

[T e sacimm,
Puc. 3.22. IIpuegHaHHsg JaHUX 3 EAEKTPOHHOI 10 aTpUOyTHUBHOL

TabAHITL

[Ticasg po3komayBaHHS iHpOpPMAIlil MOKHA 3OIHCHUTH
KaacHupikarltiro BEKTOPHOTO mapy Y3kaHCBKOTO
HaIllOHAABHOTO IIPUPOJHOTO ITaPKy 3a Ha3BaMU (PYyHKILIO-
HaABHHUX 30H, a He 3a ixHiMu KogaMmu (puc. 3.23).

v o i Coposti e G
FPRPABRBES % - &

sz

Puc. 3.23. Posnoxia Tepurtopii HITII “YxkaHcbKUH” 3a

PYHKILIOHAABHUM 30HYBaHHSIM.
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3AHSTTS Ne 4:
CTBOPEHHS ©OPMH BUBEJIEHHST KAPTH
IIPOEKTY HA OPYK

Buxiani mani: I'IC nag HaIlioHAABHOTO MTPUPOIHOTO

napky “CuneBup”.
3aBaaHHA: CTBOPUTU (POPMY IOAS BUBEAEHHS KapTHU

IIPOEKTY Ha APYK.
3aBaHTaXKye€MO paHillle CTBOPEHHH IIPOEKT ¥

cepenoBuii QGIS (puc. 4.1).

o e Sy B
BRREY Qe iz BPFP & IR0 8 G-a-AnEEIs-0 0
Ll T N SLHSETEEY Q- 42 B B

SHEDHDB AKX RS

4 I o Tvey

Puc. 4.1. 3aBaHTa*k€HH4A IIPOEKTY CTBOPEHOIO ¥
cepemoBuii QGIS

4.1. BuBeneHHsa ¢opMH Ha APYK (CTBOPEHHSA

MakKeTa KapTH)
[las BUBEeNEHHS KapTHU IIPOEKTY Ha APYK CIIOYATKY

HeoOximHO ii 30epertH IK 300pazKeHHs.
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Y roAOBHOMY MEHIO HATHCKaeEMO KHOIKY IIpoekT U
y cmagamdoMy MeHIo obupaemo “ERcropTyBaTH KapTy
gaK 300pazxkeHHd” (puc. 4.2), BKa3yeMo IIAgGX i dopmart

30epesKeHHS.

() “Besimennmii nposkr - QGIS

Peparyeawna Bwg Ulap Hanaumysawua [lnarikm  Bewtop Pacrp  Basa gakmx  Bef-caiir  O6p
" Creoputi Ctrl+N o w R i e R s =
oo e tRPD Q.. I3

Hoee 3 watnony

Biakpuut... Ctrl+0 v !
Bigkpuri 3 »
Bigkpurin HeaaeHi »
SakpuT @

5 36eperm Ctrl+5

[ 36epertn ax... Ctrl+Shift+S
3Gepertn go »
BigHoBuTw.

Baactneocri... Ctrl+Shift+P

DzpareTpy NPUANNEHHA...

InniopT/Excniopr b | B, Excrioprysati kapTy 40 306paKeRHS...

Puc. 4.2. 36epeskeHHs KapTHU IPOEKTY K 300paskeHHS

(prcyHOK)

BuBeneHHa KapTH Ha APYK MOXKAHBE i yepe3 MakeT
KapTu. MakeT KapTH 3abe3redye MINPOKi MOKAHUBOCTI JAS
[iATOTOBKH MakKeTa KapTH i Horo apykKy. BiH mae 3mory
[ooaaTy Taki eaeMeHTH: KapTy QGIS, ymMoBHI mo3HaueHHs,
MacIITa0Hy AiHIMKY, 300paskeHHs, Qirypu, CTpiaKu i
TeKCTOBi Oaoku. Ilim yYac CTBOpPEeHHS MakKeTy MOIKHa
BUKOHYBaTH peaaryBaHHA: 3MiHY PO3MipiB, IpyIIyBaHHS
KOMIIOHEHTIB KapTU, BUPIBHIOBAHHS 1 3MiHY ITOAOXKEHHS
KOXHOTO €AEMEHTY, a TaKOX HaAallITyBaHHA IXHiX
BAACTHUBOCTEH. ['0TOBHHM MakKeT MOXKHAa pPO3APYKyBaTH
abo ercmopTyBaTH y pacTpoBe 300paskeHHs. OKpim
TOr0, HOr0 MOKHa 30€perTH K MIa0AOH A ITOAAABIIIOTO
BHKOpPHCTaHHs. Yepes reHepaTop atlas y mabAoHi MoOKHA
BUKOPUCTOBYBAaTHU [I€KiAbKa KapT.
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4.2. MakeT KapT

4.2.1. Biokpumms ma iHcmpymeHmu maKkema Kkapm

A BiZKPUTTS MakKeTa KapT y TOAOBHOMY MEHIO
(puc. 4.3), BHatuckaemo KHouKy “‘[IpoekT” i B cnagHOMY
MeHI0 “CTBOpUTH MakeT APYyKy . BikHO Mmakera KapT
IIPOIAIOCTPOBAHO Ha (puc. 4.4), a HOro OCHOBHI iIHCTPYMEHTH
HaBeneHO B Taba. 4.1.

Q synevir - Q615
0 0al PesarysaHHA  Bag  lap  Hanawtyeanwa [Ina
" Creopumu Ctrl+ N

Hoee 3 wabaoHy »
Bigrpnma... Ctrl+0
Bigkputnz »
Bigkpnin HegaeHi ¥
JakpuTh

| 2fepertin Ctrl+S

I 3tepertu gk, Ctil= Shift+5
3Beperti go >
BigHOSHTH...
BaacrvoocTin, Ctrl+ Shift+P

DEDEMETDH NPUAMNEHHS. ..

lanopt/Excnopt r

[ Crecpumu maker gpyry...

Puc. 4.3. BigkputTa MakeTa KapTt

Puc. 4.4. Maket KapTHu
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Tabaung. 4.1

[HCTpyMeHTH MakKeTa KapTu

IxoHka

Onucu
iHCTpyMeHTIB

Ixonka

Onucu
iHCTpyMeHTIB

36epertu mpoeKT

Hosuit Maket

MybaikaT Maketa

MakeT MmeHeIKED

3aBaHTaXKUTHU 3

36epertu 9K

mabaoHy mabaoH
Po3gpyk abo ekcriopT Exkcnopt y
B PostScript 300paskeHHs

Exkcnopt B SVG

Exkcnopt y PDF

BigMminuTu ocraHHi

3MiHH

17| & 8| WL

IToBepHyTH

BigMiHeHy miro

JlomaTHu TeKCT

] 1=}
1

]

JonaTtu AeTeHay

HonmaTtu AiHIAKY

Honatu ¢irypy

JonaTtu cTpisKy

Jomatu TabAHIIO

3rpymnyBatu

PoarpynyBatu

BaokyBaHHA 00paHUX
€AEMEHTIB

Po36aokyBaTH BCi
€AEMEHTH

ITigaaru

Onyctutu

Ha nepenni#i maan

Gey| B | [ | %6 |l |

Ha 3aauiit maau

O |G| B | | el (] ¢ |87 @ | T |10

]

BupiBHaTH 110 AiIBOMY
Kparo

acl

BupiBHaTH 110
IIpaBOMYy Kparo

LenTpyBartu mno
TOPU30HTAAL

LenTpyBatu mno
BeEpTUKaAi

Araac

Ocrasiii 06’eKT

IMontepeHi#t 06’eKT

HacrynHuit 06’eKT

IMepinii 06’eKT

[pyK araacy

¥ e G =

Exkcnopt ataacy B
300pazkeHHI

A D ¥ F &

ITapameTpu aTaacy
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¥Yci iHcTpyMeHTH MakeTa KapT AOCTYIIHI B MEHIO,
a KHOIIKM B I[IaHEAdX IHCTPYMEHTIB MOXKHa BMHKATH i
BUMHKATH IIPaBOI0 KHOIIKOIO MUIITKU.

Y BikHI MakeTa KapT (puc. 4.3) € JOTUPU BKAAIKU:

— “Maxket” (1) mae 3Mory 3agaTU PO3Mip, OpieHTAaIliI0
CTOPIHKH, POH, KiABKICTH CTOPIHOK i AKICTH PO3APYKY;

—“BaacTuBocTti eaeMeHTY” (2) 3a0e311euye BAQCTUBOCTL
06paHOTO €AEMEHTY;

— “HNoBimHuKN” (3) Haga€e OOCTYII OO0 AOBiIHUKIB;

— “Icropisa komauzg” (4) Bimobpazkae icTopiro BCiX 3MiH
MakeTa KapT.

Y HUXHIA dYaCTHHI MakeTa KapT 3HaXOQUTHCH
CTpiuKa CTaHy, B gKill BUBOAATH KOOPAUHATH ITOAOKEHHS
Kypcopa, Ta HOMep IIOTOYHOI CTOPIiHKM; TAKOXK MOXKHa
3a/1aBaTyU MaciITad II0OTOYHOI CTOPIHKH.

4.2.2. [looasaHHa nomouHoi kapmu QGIS y maxkem
Krapmu

Has nonaBanHsa Kaptu QGIS HeoOXigHO HATHUCHYTHU
KHOIIKY [y “tomam ey pa  mameai iHCTpYyMEHTIB, i
HATHCHYBIIH AiBY KHOIIKY MHUIIKH, IIPOTSTHYTH Kypcop,
o0 HaMaAOBATH IIPSIMOKYTHHK Ha CTOPIHIII Makera.

Jonany KapTy IPOiAIOCTPOBaHO Ha puc. 4.5

[licas momaBanHa Kaptu QGIS Ha MakeT MOXKHA
HE

3MiHUTH PO3Mip KapTH, HATUCKAIOUYH KHOIIKY
1 mepeMiliarouu OAUH i3 MapKepiB IPSIMOKYyTHHKA. Takok
UM iHCTpPyMEHTOM MOXKHa IIepeMilly BaTH KapTy Ha
cropiHii wmakera. [Iad HepeMilleHHd IIapiB KapTu y
MeXKax OPAMOKYTHHKA KapTH HEeOOXiHO o0paTH KHOIIKY

=l |PE
2 Nepenicrumu ewict enementa | 3aCb1KCYBaTI/I HOro AIBOIO KHOIIKOIO MUIIKH.

[Ticast TOTO, IK €AEMEHT PO3MIIIIEHUH ¥ HEOOXiTHOMY MicCITi,
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Horo MoxkHa 3adikcyBaTH Ha CTOPiHII MakeTa. [IAd IIbOTO
I el =R

CALl HATUCHYTU KHOIKY  [emmmesmamsn], 1 HATUCKOM KHOIIKH

B 2 Rl

B o meem, - BLATIOBLHO, PO30AOKYBaTH BHOKPEMAEHHI
€AEMEHTH.

[ E—— [

Moo B B g Grasemns b e
BROEEDR & eihhge e

B 2

Puc. 4.5. JomaBauua notouyHoi kaptu QGIS Ha makeT

BukopHCTOBYyIOYH [iaA0OroBi BiKHa BAACTHBOCTEH
KapTH, MOKHA 3aIaBaTH Ti YU iHIII BAACTHUBOCTI KapTH:

— [iaAor KapTa — BAAQCTHBOCTI €AeMeHTY (pHcC.
4.6, a) nepenbadae MmacurrabyBaHHS KapTH, IIOBEPTATH
KapTy 3a T'OAWHHUKOBOIO CTPIAKOIO (3Ha4YeHHd KyTa
3a1al0Th y Trpaaycax). SJKIimo 30BHIIIHIA BUTASL
KapTu B roaoBHoMy BikHi QGIS 3miHeHUH yHacaigok
MaciTadyBaHHS, IIepeMillleHHsI, 3MiHHM BAQCTHUBOCTEH
BEKTOPHUX abo pacTpoBHUX IIapiB, TO KapTy y BiKHI
MakKeTa MOXKHa OHOBUTH: BHUIIAUTH ii 1 HaATHUCHYTH
KHOIKy OHOBUTH;

— pniaaor Kapra — MexXi eaeMeHTY (puc. 4.6, 06)
[Jae 3MOTry BKasaTWU TpPaHUIll KapTU: HEOOXimHO 3amaTu
MaKCHUMaAbHE i MiHiMaAbHe 3Ha4YeHHd X Ta Y.
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MareT BracThsocTi enemenTa [Mlosinrua

BnactueocTi enemenTa D] pMager | Bractweoctienementa | [Josigiat

Kapral
= _ | Bnactusocti enemenra [EIES
w OCHOBHI BNACTHBOCTI Kapral

" } Ocrosni Bnacrusocti
OHOBUTH nonepeaHin nepernag

w Wapn
Macwrab 208588 (=N
OfepTaHna kapT | 0,00 © @ LOTPMMYBATICA TEMM KaPTH | (BincyTHs) MKES
BROKYEaTA Waph & S

CHCTEME KDOPAWHAT | BUKODUCTOBYBATH CUCTEMY KDOP) ™ -—‘,

V| HaMantosaTi eneMeHTH KapTH BRoKyBaTM CTURI ANA Wapis

a 6

Puc. 4.6. BaacTuBOCTi KapTH — OiaAOTH

Kapra Ta I'panui

— miaaor KapTa — BHUKOPHCTOBYETBCS A aTAACy
(puc. 4.7, a) mae 3MOry BUKOPHUCTATH KapTy OAS aTAACy;
— pmiasor Kapra — citka (puc. 4.7, 6) mae 3mory

MakeT BnacnvoocTi enserTa NosinHs
BnacTugocTi ensmesta ()
Wapra 1l

b Ocnooni onacTuoocti
b Lapn
p EMCTEHTH

Kows ponsosano AT msc

MaxkeT | BnacTusocTieneMenTa | [fosigHiku w Civen

B % | 7
NACTHEOCTI ENEMEHTE EE o = Y v
Kapral

P OcHOBHI BNACTHBOCTI

b Wapn

P Excrentn

Kontponsosano ATnac

a 6
Puc. 4.7. BaacTuBoCTI KapTH — Aiasoru BukopucTroByeThCcs nad
aTaacy Ta CiTKa

— pniasor kKapra — orasna (puc. 4.8, a) 103BOAsIE
IIeperAgaaTi KapTH, SKIIO iX OiAblle HiK ofHA;

— IiaAoT KapTa — [TOAOKEHHS i po3Mmip (puc. 4.8, 6) nae
3MOTy IIeperAdiaT 3araAbHi pOo3Mipu KapTH, KOOPAUHATH
il mpUB’a3KH, a TaKOXK iX 3MiHIOBATH;
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Macar | EracnesocTiensusdta | HoigHcd
BAICTHEOCTI ENEMEHTE il
Kapia 1
Haramosama iy it Maker | BrecuBccTiEneweHTa | gosmenen
BRacTuencti enemedra ) x|
w Oraagosi Kapral
g b Crm =
& = A
B Drnanosi
w [ocnyia Ta poaMip
CTopiHcs i
| HamamosaTezaransmi ornng X 2,106 = -!
- »
=
S ' 000 a 1
Critns parias HuES il SR =t —I
- -
P BwcoTa 210,000 2l E 1
Ol

THBE[T YBa T

LsHTDyssTA 3aramakil oraan

a 6
Puc. 4.8. BaacTuBocTi KapTH — Aiasoru

Orasgn Ta [ToaroskeHHS 1 po3Mip

— nmiaaor KapTa — obeprauHda (puc. 4.9 a) mae 3Mmory
IIOBEPTATH KapTy 3a TOAUHHHUKOBOIO CTPIAKOIO (3HAYEHHS
KyTa 3aal0Th Y I'paaycax);

— pmiaaor Kapra — paMmka (puc. 4.9 6) mae 3mory

MakeT BracTHBOCT BNEMEHTS

BaacmaeocTi enemerT:

Kapral
b Ocronwi snscTmocTi
b Wapn
P ExcredTn
Kon1 panbosano AT ia
b Civen
b Ornagosi
P Toanyia Ta posmip

w Obepranms

OBeprams | 0,00 *

a

| Goeigruk

BracTHEncT! 2EneHTa

[aweT AosiaH-
BnacTunocT ensmesTa (2]
Kapra i
— | p Ocxoewi BRacTRBEOCTI
EE
b LWapn
“ | b Ewcrenmn
Kowr pannasans At
b Cimin
b Ornaponi
B TNoasauin ta possip
P ObGeprannn
w V| Pamka
taap I - .
ToeusHI 0,30 = inn

Crns oieanenrs | B focrpe

6

Puc. 4.9. BaactuBocTi KapTtu — aiasoru ObepraHHs Ta Pamka
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— pmianor kapra — ¢oH (puc. 4.10, a) mae 3mory
PO3MICTUTH KapTy Ha IleBHOMYy QOHi 1 3amaTtm Horo
XapaKTEePUCTHKY;

— miaaor KapTta — BigpucoBka (puc. 4.10 6) mae 3mory
BCTAQHOBUTH BHAUMICTh KapTH 3a JOIIOMOTI'0IO IOB3YHKA;

IleBHI BAACTHBOCTI MakKeTa MOXKHa 3amgaTd 3a
3aMOBYYBaHHSM Yepe3 TOAOBHY IIaHEAb IHCTPYMEHTIB
MakeTa Kapt: [lapamerpu — I[lapamerpu makeTa.

Mar=1 BracTAoocT sreneHTa Losiormrn

Enacrusocn encuenra (G
Kapra 1
P OcHOBHI EnacTHBOCTi
b Wapn
MagsT BnacTusncTi eneverma ApEinHaan
. b Excrentn
Bractnsoct encwers =
Kapra 1 HonTpoRbonano A1 nac
P DCHOBHI BNECTHEOCT b G
b lapn p Ornapos:
B Ewcrewtn P Nosmyis va posmip
Kont ponsopana Avaac P Obepronen
) Ciriw [ 4 Pamma
v ®on
b Oraaponi r
b InckradinaTop cnementa
P Nozwym va pozmip
w Biayanizaijia
b Obcpranna
[ Pamka Pesten amwysa+s | CTaHIspTHUA - 4§L
b A AR HempozopicTe —— .:UU.O £ = 4=L
Konp I= EL BT BNEMEHT 13 STIORTY 015[,
a 6

Puc. 4.10. BaacTuBOCTiI KapTH — [qiaAOTH

®oH Ta BigpucoBka

4.2.3. /[JooasaHHs (HWUX enemeHmMie Yy makem

Krapmu
[looasaHHss mexkcmy. [asd pomaBaHHS  TEKCTY

(puc. 4.11) HEOOXiAHO HATUCHYTH KHOIIKY i cwoomiamesororey 1
AIBOI0 KHOITKOI0O MUIIIKHM Ha CTOPIHII MakeTa BKa3aTH
MicIie gad po3MileHHs TekcTy. Ha Brkaamii “BaacTuBocrti

€AeMEHTY” HaAallITyBaTH IIapaMeTpU TEKCTY.
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Poanoain Hacagsess 33

HRMe  pEEAe e ]

Puc. 4.11. [lonaBaHHA TEKCTY Ha MakeT KapTH

/JlooasaHHst Ymo8HUX no3HaueHb. [ad momaBaHHSA
YMOBHHUX ITO3Ha4eHb (puc. 4.12), HeoOXimHO HATHUCHYTH

O=
KHOIIKy =@ “flomm seremty” j Ajpoj0 KHOIIKOIO MHILIKH Ha

CTOPIHIII MaKeTa BKa3aTH MICIle JAS PO3MIIIeHHST YMOBHHUX
Ho3Ha4YeHb. Y BKAaIL “BaacTHBOCTI eAEMEHTY” HaAAIIITyBaTH
rnapaMeTpH YMOBHHX ITI03HAYEHb.

Poznoain Wacameess  HMM "Cumesnp”

[Er—— UG A e [

Puc. 4.12. [lonaBaHHSI YMOBHUX II03HAY€Hb HAa MaKeT KapTH
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MozkHa 3MiHIOBaTH Has3BU 1 IIPU@PTH 3aroA0BKa
A€TeHAY, TPyHH i IIATPyHH HIapiB Ta OKPeMi €AEeMEeHTH.
HoctymniHe iXHe BUOareHHd Ta AoJaBaHHS HOBUX. OKpeMi
€AeMEeHTH MOXKHa IlepeMilryBaTH “Bropy”’ “BHHU3” 3a
[IOIIOMOTOIO CTPIiAOK.

LlooasaHHs macuumabHoi niHiliKU. [JAag nonaBaHHS
MacuiTabHoi AiHiMKY (puc. 4.13) HeoOXiTHO HATHCHYTH
KHOIIKY & Hosatnmacmrabuy sinificy” | AjBOF0 KHOTIKOIO MHUIIKH
Ha CTOPiHIIi MakeTa BKas3aTH Miclle OAd po3TallyBaHHS
MacHrrabuoi aAigitiku. Ha Braamami  “BaactuBocti
eaneMeHTa” HaAalITyBaTH [apaMeTpu MaciuTabHoi
AIHIWKH.

Y niaao3i MacirTabHa AiHiiKa — BAQCTUBOCTI €AEMEHTY
HacaMmIiepes oOMparTh KapTy OO0 SKOI IPHUKPIMIAIOIOTH
MaclITabHy AiHIHKY, 3a4al0Th CTHAL IIKaAW (OgUHApHA
4y IIoABiMHa paMKa, HITPUXH Bropy 4M BHH3, YHCAOBHUH
Macurtao).

Y mianozi macnrrabHa AiHIHKA — OAUHUII O0HPAIOTh
OJIVHUIIi BUMipIOBaHHSI.

Y miaao3i MacirradbHa AiHiliKa — cerMeHTH 3a0al0Th
KiABKICTh CEI'MEHTIB AlHIMKHY y IIpaBil i AiBili yacTHHaxX Ta
IXHIO BHCOTY.

Y miano3i macirradbHa AiHi KA — 30BHINIHIE BUTAS
3a1al0Th BUCOTY, TOBIUIUHY AiHiN, TOAS, BiICTYII BiAMIiTOK,
HaAaIlITyBaHHS BEAWYUHU HIPUQTIB.

OxkpiM TOro, BHUKOPHUCTOBYIOYM IHNII [AiaAoOTH,
HaAallITOBYIOTh KOAip 1 TOBIIMHY pPaMKH €AEMEHTY,
3a1a10Th KOAIp POHY i CTYIiHB ITPO30POCTi, HAAQIIITOBYIOTH

IIOAOZKEHHS IIPUB’I3KU MacHITa0HOI AiHIMKH.
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Foanogin  wacagwess HMM  “CoHessp” 33 nepesasaisumd
| AEpesHIMM NOPOLAMIH

B A L
U
OO TIPOAR,
A TR A

Puc. 4.13. [logaBaHHsa MacCIITAOHOI AIHIMKK

Ha MakeT KapTHu

LlooasarHsi mabnuyi ampubymise. A [ooaBaHHS
Tabauli arpudbyrtiB (puc. 4.14) HeoOXimHO HATHUCHYTH

KHOIIKY “Hlonai TaGuuino atpubyTis” i AjBOI0 KHOIIKOK MHUILIKH

Ha CTOPiHIII MakKeTa BKa3aTHU MiClle OAS PO3TalllyBaHHS
TabAUIll aTpUOYTIB.

e

i PR e LA TR e

-
)r Poznogln  HacamweHs  HOM  "Cusesup” 233 Nepesasace-sie
a8 REPEBHIMU NEPOMAMHI
2 ]

Puc. 4.14. JomaBanHa TabAUIl aTpuOyTiB HA MakeT KapTH
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Ha Braamili “BaacTuBocTi eaemMeHTa” HaAalITyBaTH
napamMeTpu TabAuIll aTpulyTiB.

[loodaearnHsi HTML-Ookymenma. [asd momaBaHHS
HTML-pnokymenta (puc. 4.15) HeoOXiqfHO HATHUCHYTH

KHOTIKY @: “Hopatn HIML-toxyment” { AjpO}0 KHOITKOIO MHUIITKH
Ha CTOpiHII MakKeTa BKas3aTH MiClle AAd PO3TalllyBaHHS
MaclITabuoi  aimitiku. Ha  Braamiii  “BaacruBocti
eaemMeHTa” HaaamtyBatu napamerpu HTML-mokymeHnTa 3
3a3Ha4YeHHAM aapecu postairyBaHHa HTML-nokymeHTa.

o = Poanogin  sacagpwess HMOM  “CeHeswp” 33 nepesaxaouumi
AepeskuMe NopogaMn

¥roari nosnasenen

Puc. 4.15. lonaBanusa HTML-nokyMeHTa Ha MakKeT KapTU

LlooasaHHsi cmpinku i gpieyp. Jagd momaBaHHsS CTPIAKU
HeOoO0XiIHO HATUCHYTHU KHOTIKY 7 “HonaTucTPiaKY” | At IO TABAHHS
dirypu (IpAMOKyTHHKA, TPHUKYTHHKA, €Aillca) HeoOXiITHO
HaTHUCHYTH KHOIIKY ) Nlonama diyey’ | AJBOFO KHOITKOIO MEIIKH
Ha CTOPIHIII MakeTa BKas3aTH MIiCIle OAd PO3TalllyBaHHS
HeoOximuux o0’ektiB. Ha Braami “BaactuBocrti eaemenTa”
HaAAIITYBaTH ITapaMeTpPH BiATIOBITHUX 00'€KTIB .
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4.2.4 CopmyeaHHSsL i BUPIBHIOBAHHSL e/leMEeHMIB

dyHKIST  COPTyBaHHS  €AEMEHTIB  3HaXOAUTHLCS
B CepeauHi _S Tlizaa Bugiseni ereMenTt’ vy CITaHOMY MEHIO.
Heo0ximHO 06paTi eAeMeHT KOMIIaHyBaHHs i HEITOTPIOHO ifo
AT PO3MIIIIEHHSI BUOKPEMAEHHX KOMITOHEHTIB IIIOfI0 iHITIHX.
IcHye Takoxk mOeKiAbKa (byHKIliOHaAbP}F)( MOXKAVBOCTEH
BUPIBHIOBAHHS y MeXax iHCTPYMEHTY [ “Bupimmonasin mnGpasx
eaementis’ - TTeper, BHKOPHUCTAHHAM (PYHKILI BHUPIBHIOBaHHS
HeoOXimHO 0OpaTH [eKiAbKa €AEMEHTIB, a IOTiM HaTHCHYTH
BIAIIOBIIHWI 3HAYOK BUpPIBHIOBaHHS. Bci oOpaHi eaeMeHTH
OyoyTh BUPIBHSAHI B Me3Kax 3araAbHOI 00MeZKyBaAbHOI pAMKH.

4.2.5 CmeoperHsi 300parKeHHs maKemy.

Print Composer pmae 3MOTy CTBOPHUTH [OEKiAbKa
BUXITHUX (popMaTiB, a TaKOXK BHU3HAYUTH PO3MIABHICTH
(saxicTe APYKY) i po3mip dopmary.

[ucrpyment = I nae  3MOry  pPO3APYKyBaTH
300paskKeHHs MakKeTa Ha IIAKAIOYEHUH IIpuHTep abo
PostScript-datia, 3aseskHO Big HasaIITyBaHHS IPUHTEPA.

[HCTPYyMeEHT - “Excrioprysati six sofpaxenns’ o 3Mory
EKCIIOpTYyBaTH 300pazkeHHsI MaKeTa B /IeKiabKa (popMaTiB,
Takux gk PNG, BPM, TIF, JPG,....

[HCTPYyMEHT ‘Excnopr 2 PDF” 1gae 3MOr'y €KCIIOPTYBaTHU
300pazkeHHs makera B PDF dopwmar.

[HCTpYyMEHT 5&: “Excnopr 5 SVG” ae 3MOTY €KCIIOPTYBATH
300pazkeHHsT MakeTa 9K SVG (Scalable Vector Graphic).

4.2.6 KepysaHHa maKemom

[HCTpyMenT £ “SSepermmnpoest” nae 3vory 36eperTy MOTOYHi
3MiHH MakeTa. 3a [JOIIOMOIOI0 KHOIIOK B “o0cperns watnort i
[ Bimepun waton”  \posrrra 30eperTy MOTOYHE 300pasKeHHS
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MakeTa dK .qpt II1aGAOH i 3aBaHTaXKWUTH HOro B iHIIIOMY
CceaHCl MakerTa.

[HCTPpYyMEHT @ ‘Kepypanna maxeravwi” nmae 3MOTY MOOAATH
HOBHUH MakeT-11abAOH, CTBOPIOIOYHN HOBY KOMIIO3HILIO
Ha 0asi paHinre 30epexkeHoro abAoHy abo KepyBaTH BKe
CTBOPEHHMMH MaKETaMH Ta I1abAOHaMH.

IHCprMeHT 3| Cmopmme ey 1 | AyBnrosarn maker aae 3M01‘y Biﬂ;KpI/ITI/I
HOBUIM MakKeT a60 D;Y6AIOBaTI/I paHiH_Ie CTBOpeHI/IfI.

4.3. KinueBe opopmaeHHss poboTH

[ligbupaeMo ONTHUMAaABHHE  po3Mip i Macmorrad
KapTH, HACUYEHHS KapPTH OKPEMHMH €AeMEeHTaMH Ta IXHE
po3MmimieHHsa i mapamerpu. PopMy BHUBEAEHHS Ha APYK
IIpoiAlOCTPOBaHO Ha puc. 4.16.

Poznogin  Hacagxedb HMM  "CuHeewp" 33 nepeBaXaln4uMu
AepeBHUMI NOpoaaMu

¥YMOBH| No3HaYeHHS

MEPEBEFINTH BPeBHI nopogH
[ BYK MCOBRWA

I EINGXA CIPA

I [VIUERIR SENEHA

I COCHA MTPCHHA

[ ANk EBPOMEACBKA
I ARHUA BING

1] L Iwm
—-—

HE

o [amn
e | 7L | 163 ERO0H000004
25 Jad

Puc. 4.16. BuBeneHHda NaaHy AiCOHACaIKEHb Ha APYK
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SAHSTTS NeS:
BHKOPHCTAHHSA NOOATKOBHX MOAYAIB,
KOPHCHHX [AA SBACTOCYBAHHSA Y
IIPUPOJOOXOPOHHIN CITPABI

BuxigHi qaHi: KapTu BEKTOPHI Ta pacTpoBi, MaTepiasu
Ha3eMHOTO 3HiMaHH4 Ha IIPUPOJOOXOPOHHY TEPUTOPIIO.

3aBpanHa: 3aBaHTaXXKUTH O0OATKOBI MOAYyAI BUKO-
PHUCTaHHS y IOOAABIIi# POOOTI.

[Tporpamue 3a6e3nedenns QGIS mae 3mory mogaBaTu
[O0AaTKOBI IIporpaMu (Moayai). Taki Moayai € B BiAbHOMY
OOCTYIi, IX BHKOPHCTOBYIOTH y IIPUPOLOOXOPOHHIN
MIIABHOCTI.

Posraguemo Taki momyai, gk “QuickMapServices”,
“Azimuth and Distance Plugin”, “Visibility Analysis”,
“Forest Roads Network”.

5.1. BcTaHOBAEHHSI ZAO0ZAaTKOBOTO MOZAYASI
“QuickMapServices” AAT BHKOPHCTAHHA BiAKPHTHX
kapT (OSM) y IPHPOZLOOXOPOHHHX IPOEKTax.

[IAST BUKOPHUCTAHHS B IIPHUPOIOOXOPOHHUX IIPOEKTaX
gK “IAKAaIKA” KapT 1 CyIIyTHUKOBHUX 3HIMKIB 13 BIIKPHTHUX
[DKepeA HeoOXimHO IX 3aBaHTaXKUTH 34 JOIIOMOTOIO
ClelliaaAbHUX MoAyAiB (maariHiB). Takum MoayaeM e
“QuickMapServices”. 3aBaHTaxkeHHda #HOro, gK 1 BCIX
JOOIATKOBUX MOAYAIB, 3MiHCHIOIOTE Y IIEBHIiH IIOCAITOBHOCTI.

OTxe, 3aBaHTAXKYEMO MOAyAb obupaemo “Ilaarinu” -
“KepyBaHHS Ta BCTAHOBAEHHSI MOAYyAiB” (puc. 5.1).
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ILELGTN Bewtop Pactp  Baza ganux  BeB-caiit  OBpoBka az

KepysaHHA Ta BCTAHOBNEHHA MOSYNIE. ..

@ Kowncons Python Ctrl+Alt+P
Topography b

Puc. 5.1. Bubip menro “KepyBaHHS Ta BCTAHOBACHHHI MOIYAiB”

[Ticad IBOTO OTPUMYEMO AiaAOTOBE BiKHO 31 CIIHICKOM
BCTAQHOBAEHHUX Ta HasIBHUX Y MEPEXKi MOAYAIB (pHcC. 5.2).

2 Mavar ima | Bz 4T3 =
‘ o L i
= (KSR e - = = e
& s QuickMapServices L)
= CoysProjectGenertes
= qafurt Collection of easy Lo add basemaps
2 s WapsClient1
L & OGYF Conveniant ist of services + search for finding datasets
& Dockdayers =nd basemaps. Please conbributa new services vis
[ N, B Sy Fittpsffams.nestgis.coml Built by NextCIS.
3 Odarsan Toolbex o
-ﬁ‘ Han 2 CleteTiles Ak CU0 74 owHon, 1538552 2aBaHTIMERE
& REATS
= qiate Term  sefvice T
& DPackage 5
i s nap, osm, basamap
& oPick Aetanceiwe soviHs HK3 B
» DFrots TRENED  CHOBHWE LOny
& CRealTime ABTOp  MEITED
= CRectangleCreatar BCTAHOBNSHE BRPCIA 0,19 11.1
HAocrynwa eepcia  0.19.11.1
3minm 0.19.11 . =
'
» CuackOSM 3 .
R - | CHaRMmH R BMAARNTH RROFH | TARERTARONMTE AN H

Sasgrwm | fowiaxs

Puc. 5.2. [lianoroBe BiKHO BUOOPY Ta BCTAHOBACHHS MOIYAIB

Y HaBenmeHOMYy TIpUKAQi 3i CIHCKYy OOHpaemMo
Monyab “QuickMapServices” i, SKIIIO TaKU# MOAYAB IIIe He
BCTaHOBAEHUM, BCTAHOBAIOEMO HOTO.

3a  yCHOIOIHOTO  BCTAHOBAEHHSA  MOIyAS — BiH

Dbpotia i losiin
MetaSearch '

BimoOpa3uThCcd B MEHIO

3a mepuIoro yBiMKHEHHS MOAYAS CIIMCOK JOCTYITHHUX
KapT Oyzie HEBEAUKHM, OTOXK HEOOXiMHO M0JATU KAapTH B
HaAaIlITyBaHHSX. [IAs IIbOTO HEOOXiMHO B MEHIO MOIYASI

obpatu po3zmia “Settings” (puc. 5.3).
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() QuickMapServices Settings x
P g

General Tiles Add\Edit\Remaove Visibility More services

Attention!

Contributed services definitions are provided 'as is' and are not validated by plugin authars. These are
proof-of-concept and for testing only. Visit https: /faithub. com/nextgis /quickmapservices contrib to add
new services, Use at your own risk!

Get contributed pack

| 36epertv || cracysan

Puc. 5.3. BikHO HaramTyBaHb MOAYASL

Y HaBemeHOMY BiKHiI HeEOOXimHO oOpaTH 3aKAaaKy
“More services”, a B Hii — Get contributed pack. Ilicasa
OTPUMaHHS JOAATKOBOIO ITaKeTa KapT THUCHEMO 36epertu
¥ OTPUMYEMO PO3IIUPEHHUN CIIMCOK KapT: y HbOMY HasgBHi
kaptu GoogleMap, KOTpi € m00pOI0 MiIOCHOBOI [IAS
IPUPOTOOXOPOHHUX ITPOEKTIB.

5.2. IIpuraazm 3acTOCYBaHHSI [OOAATKOBOTO
Mmoayaa “QuickMapServices”

s momatkoBoi iHdopMarlii 3aBaHTAKHMO KapTy
Yxxaucekoro HIIII Ta riopugny GoogleMap, xotpa
CKAQIAETHCH 13 BUCOKOPO3QIABHUX CYIIYTHUKOBUX 3HIMKIiB
Ta JOAATKOBUX BIOKPHUTHUX KapT.

JIAsI IIHOTO 3aBAHTAKUMO BEKTOPHY KAPTYy Ha YaCTHUHY
Yxkaucekoro HIIIT “Functional Zones”, 3a [gOIIOMOTOIO
Monyas obupaeMmo Google Hybrid (puc. 5.4).
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@ O6pobka ganux  Josigka
MetaSesrch A o .0 =Y
- APy

= | @ ActoNavi .
b Bing >
& esri »
# GeoQ »
L Geofabrik r

i, 1 -+ Google ¥ | oA Google Hybrid

Puc. 5.4. Bubip kapt Google Hybrid mas

JIOIIOBHEHHA IIPOEKTY

[IpoekT i3 BuKOpHcTaHHAM Google Hybrid MiCTUTH
CYIIyTHUKOBY iH(pOpMallil0 BUCOKOPO3IiABHUX 3HIMKIB Ta
BIOKPUTHX KapTorpadidHux mKepea (puc. 5.5).

Sd B S ME N> RS

Puc. 5.5. IIpupomooxopoHHUH IPOeKT aas YkaHcbkoro HIIIT i3
BHKOpHCcTaHHAM KapT Google Hybrid

Taxki mpoekTH MOIKHA EKCHIOopTyBaTH y dQopmar
PHUCyHKa, KOTPHUH MaTHUMe€ IIPOCTOPOBY IIPUB’SI3KY
i KOTpUM MOXKHa BHKOPHCTOBYBaTH SK KapTy B
cepenoBuiii QGIS.
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5.3. BacTocyBaHHSA iHIIHX NOAATKOBHX MOZAYAiB

IHIi KOPHCHI [OA9d HOPUPOAOOXOPOHHUX IIPOEKTIB
MO/YAlI BCTAHOBAIOIOTE aHAAOTIYHO. 3aCTOCYBAHHS MOAYASI
“Azimuth and Distance Plugin” posrasgHyTo B po3miai
“TIlobymoBa “maaHy” 0COOAMBO IIHHOI miAdHKU’. MoayAb
“Visibility Analysis” BUKOPHUCTOBYIOTBH [IAS PO3PaAXYHKY
OTASIIOBUX TOYOK Ha TYPHUCTHUYHUX Ta OTASIOBUX
MapIIpyTaxX Ha OCHOBI IIM(PPOBUX Momesell peabedy, a
Mmonyab “Forest Roads Network” xopucHUH naa aHaaidy
MepeK AICOBHUX JOPIT.

CIHCOK [OOCTYITHHX MOAYAIB [OOBOAI IIHMPOKHM i
IIOCTiAHO [IOTIOBHIOETBHCS IIpOorpaMaMH €KOAOTiYHOTrOo
CIIPpSIMyBaHHSI, OTOX peryAdpHe HOro BHUBYEHHd €
e(peKTUBHUM y BUPIIIEHHI IIPUKAQOHUX IIPHUPO-
JOOXOPOHHUX 3aBAAHb.
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SAHSITTS Ne6:
KOOPOHUHATHA IIPHB’SISKA TA
TPAHCPOPMAIIISA TEOITPOCTOPOBHX
AJAHHX

6.1. KoopauHaTHa IIPHB’A3Ka

KoopouHaTHa IIpUB’d3Ka TE€OIIPOCTOPOBUX MJaHUX
(romorpadiyHUX Ta TEeMATHYHHX KapT, AepPOKOCMIYHUX
3HIMKIiB, [IAQHIB, CX€M TOIII0) Y CEpPEeNOBHII IIPOrpaMHUX
npoayktiB I'IC € HeoOXigHOIO, TIEpeayCiM aad 3abe3nedeHHs
MOXKAMBOCTI BHKOHAaHHSI IIPOCTOPOBUX PO3PaxyHKIiB
Ta BimoOpaxkeHHs 00’¢kTiB, mporeciB i saBuil. CyTb
IIbOTO IIPOLIECY IIOASITAE€ Y IIPUCBOEHHI Ta N€OMETPUYHIH
TpaHcdopMmallii  KoopaAMHAT  BHXiAHOI  iHdopwmarrii
BiIIOBiTHOCTI A0 CUCTEMH KOOPAWHAT Ta MPOEKITii.

Jlemmio CKAQHIIIOI € Mpolleaypa IeOMeTPHYHOI
KOPEKIIii aepoOKOCMIYHUX 3HIMKIB, Ky BHUKOHYIOTH IAS
TOTO, 1100 300paskeHHs 3eMHOI ITOBEPXHi 6YAO IIPAaBHUABHO
IIPEeCTaBAEHUM Ha IIAOIIMHI Ta MaAO BAACTHBOCTI KapTH.
CkaamnicTe 1iei mpouemypu 1mnoTpedye, Iepenycim,
BUPIIIEHHS TaKUX 3aBAaHb:

— BHSIBAGHHS 3MiH Ha Pi3HUX 3HIMKax ogHiei TepuTopii,
KOAM HeoOXi/He IOITiKCeAbHE 3iCTaBA€HHS 300paKeHb;

— CTBOPEHHS Mo3aiK i PoTo KapT;

— BUKOpHCTaHH4 3HIMKIB y I'IC, y Tim 4umcai pazoMm 3
BEKTOPHUMHU JaHUMU;

— OTPUMAaHHA TOYHHX BEAUYUH BiJCTaHEH i IAOIIL,

— BUKOHAHHS reorpadidHOro aHaaily, 1o norpebye
TOYHOI AOKaaizalli JaHuX.
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Y oOeakux eunadkax 2eomempuuHoi Koperkuil
nompebyrome monozpagiuHi Kapmu 6HACNI00K IXHLO20
HeHanesKHo20 30epizaHHSL.

[Aasd KOpEeKIid 3MilleHb 300paykeHb 00’€KTiB
MICIIEBOCTI 3a paxyHOK peAbedy, SIKIII0 MaeMO ITUPPOBY
MmoneAb  peabedpy  (LIMP), 3acTocoByrOTH omepariiro
oproTpaHcdopMallii, gKy PpeKOMEHAYIOTb BHKOHYBaTH
AT 3HIMKIB TipChKOI MiCIIEBOCTi, III0 IOTpedye BHCOKOI
TOYHOCTI KOOPAUHYBaHH.

Po3pizasaoTs [Ba OCHOBHI BUNAAKNM BUKOPHUCTAHHS
TpaHCPOPMYBaAHHS CHUCTEMHU KOOPAHMHAT: CITKY PAOKIB i
CTOBIIIIIB PaCTPOBOT0 300pakeHHsd HeOoOXiMHO 3MIiHUTH Y
BiAMOBITHO 10 BUOpaHOi Ta BUKOPUCTOBYBAHOI ITPOEKIIil
i cucremu KoopauHat. Hai#igyacrimne TpaHcdopmalliro
BHKOPHUCTOBYIOTHb [IAS IIEPETBOPEHHA MOaHHUX, III0 He
CITiBCTaBASIIOTECH, B OOHY 1 Ty 3K KapTrorpadidHy CiTKy
KOOpAHWHAT.

3a eiocymHocmi cnomeopeHb 306paxeHb mpaHcgop-
Mayiro MoxKHa He eukoHyeamu. Hanpuwxknad, nio uac
CKaHYBAaHHs 3HIMKaA abo kKapmu 8 nompibHIll npoeryil.
Y ubomy eunadky e6ukoHyroms Jauwe KOOPpOUHAMHY
npue’sisKy.

3araaowm, 3a HEBHU3HAYEHUX BAACTUBOCTEH
300paskeHHsa Horo TpaHcdopMmalilo 3 OnHiel cucreMu
KOOpPAMUHAT B iHIIy BUKOHYIOTBH 3a JOIIOMOIOIO IIOAIHOMIB
n-ro nopaaKy. BoHM pamTh 3MOry po3paxoByBaTH
KOOPAUHATU HOBOI CITKHM PSAAKIB i CTOBIILIB 1Al KOMipOK
BHUXITHOTO 300pazkeHHd 3a KOOpPAWHATAMH 3aIaHUX
KOHTPOABHUX TOYOK. 31e0iABIIIOrO I1e BUKOHYIOTD 3aBIIKHU
TaKUM ITpoleaypam:

— BUOip criocoby TpaHchopMyBaHHS;

— AOKAaAi3allisgd KOHTPOABHUX TOYOK;
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— pPO3paxyHOK IIOXHMOOK Ta OI[iHKa pPe3yAbTaTiB
TpaHcOPMyBaHHSI;

— HepeBU3HAYEHHSI 3HA4YEHb KOMIpPOK i CTBOpEHHS
BUXIZHOTO (patira 300pakeHHs 3 HOBOIO KOOPAUHATHOIO
iHdopMalli€ro y 3aroroBKY (atira abo B oKpeMomy paiiai.

[ass BUOOPY KOHTPOABHHX TOYOK HAa IIAOLIHHI
TreOIPOCTOPOBUX MAaHUX HEOOXimMHO 3BaXUTU Ha TakKi
IIpaBHAa:

— ixHS KIABKICTP NHOBHHHA OYTH [QOCTATHBOIO AL

obpaHoro cmocobvy TpaHCPOPMyBaHHS i 3a0OBOABHATH
(n+1)x(n+2)

YMOBY: 2 , [Ie N — CTeMiHb II0OAIHOMA;

— TOYKH HeOOXiJHO pO3TallIOBYBaTH PiBHOMIipPHO
II0 BCbOMY IIOAIO 300paskeHHs: YUM pPiBHOMipHillle, THM
HaMIAHIIIINM € pe3yAbTaT TpaHC(POPMyBaHHS;

— He BapTO BUKOPUCTOBYBATH MIiHAMBI OO’€KTH
MicIIeBOCTi (O0eperu o3ep, MeKi POCAMHHOCTI TOIILIO).

HactynHoio € mpouenypa CTBOPEHHS BHXITHOTO
datina 300pazkeHHs Mif Yac 30epeKeHHs CTPYKTYPHU
dCKpaBOCTi BuximHoro 3ob6paxkenHs. [Ipu 1pomy
HeOoOXi/THO IepeBU3HAYUTH 3HAUYEHHS ICKPaBOCTi KOMipOK
BIAIIOBIHO [0 IXHBOIO HOBOIO IIOAOXKEHHSI, OCKIABKH
ixHa ciTKa y BHUXiZHOMY 300pazkeHHi MoxKe MaTH iHIIy
PO3IiABPHY 34aTHICTD i CHPAMOBAHICTE OCEH.

3rifHO 3 PACTPOBOIO TEXHOAOTIEI, TPAaHCPOPMOBaHE
300paskeHHS 3alO0BHIOETBHCS KOMipKa 3a KOMIipPKOIO
noctpiukoBo. Ilpouenypa ImepeBH3HA4YeHHS 3HA4YEHb
KOMIpOK IIoAsiTa€ B OTPHMAaHHI 3HAa4YeHb SCKPaBOCTi
KOMIPKH BHUXIZHOTO 300pakeHHd 3 KOOpAWHATAMH
(xy) 1 mpucBoeHHIO Ii KOMIpI, po3TalIoOBaHid Yy
HaUNPUUHATHININN TOYII 3 BiANIOBIAHUMH KOOpPAUHATAMH
(%,Yy) y HOBIiH CiTII.
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6.2. T'eorpadiuHa NpHB’sA3Ka pAaCTPOBHX AAaHHX

FeorpadiyHy HIpPHUB’E3KYy pPacTPOBOIO THUILy HOaHUX
(TommorpadiuHi KapTH i IAaHH, CXEMU, a€POKOCMIUHi 3HIMKHU
Ta ixme) B cepenoBuini QGIS peaaizoBaHo 3a H4OIIOMOTOIO
ocHoBHoOro taariny “I[IpuB’aszka pactpiB (GDAL)” , akuit
MOXKHa IiIKAIOYHUTH depe3 MeHIo “Ilaarinn” yBeieHHAM Y
BiITIOBiTHOMY AiaAOTOBOMY BiKHi B CTPidIli MOIIIYKY CAOBO
“npun’aska” (puc. 6.1).

= (3 Minarisse | Bre (482)

i
o “f Mpvie 5262 pactpie (G0AL) Lie OCHOBHNI TLTAFH, TOMY HOTO He MOMXHA
BUAARUTH

MNpue'azka pacTpis o
(GDAL) N

Mnariv NpUe'A3KW pacTpie 3acobamm
GDAL

Kaveropin Pacp
BoTawoaneda sepoia Hapcis 100

ChpriTis e 3y samATI TInAE epeoctanamirit Trark

Aapumd || femma

: T —— ~

Puc. 6.1. [linkatogenHusa naarigy “Ilpus’aska pactpiB (GDAL)” y

MeHeIKepi AaTiHIB

[Ticas mimkArOYeHHSI BiAIIOBiAHOIO IIAAriHY B MEHIO
“PacTp” 3’aBAIETHCA BiAIOBIAHMMI IIVHKT (pUcC. 6.2).

G} "Besimsnnni npoert - GGIS

Ofpofra gamine Josigee

Mpoecr Peperymanms Bug Wap  Hanaumysawss  [eerinn Besros Base gamue  Bef-coiir  Cinca

™ =y [ @ %11 O e e B KaNbRYARTOR PACTEIE.. r
DR Ri Cepp Rl RV PR | & e
. Eupizsam PacTpu...
WLV 2w D baa —
Epayep FIENE | Mpo ekt = %

12T RO Eusﬁixnuul

T e ol [ i -

b [ MED - MepeTanpenkn

b Momenklatura?s — "| g — [Tpue' azka pacTpid., I

Puc. 6.2. Joctyn no naariny “Ilpus’aska pacrpiB (GDAL)” B
meHo “Pactp”
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[Ticas BuOoOpy wmiei KoMaHAM 3’IBASETHCH BIKHO
BiIIOBiAHOTIO IIAATIHY, IK€ CKAQIA€THCS 3 [TaHEeAeH MEeHIO
Ta IHCTPYMEHTIB, BiKHa JaHUX, y SKOMY BinoOpazKaeTbcs
PUB’A3yBaHU pacTp, BiIKHA TaOAHUIl KOHTPOABHUX TOYOK
Ta psaaKa CTaTyCcy Ha gKil BimoOpazkaeTbcd iH(opMarlia
IIpo IapaMeTpu TpaHcdopMallii Ta [OpolecH IO
IIPOTiKaIOTh ¥ MOMEHT TpaHcdopMallii Ta 3a IIPUB’A3KH
pacTpoBuX naHUX (puc. 6.3). Ha mogyaTKy po0oTH raariny
inopMmarlig y BikHax He BimoOpazkaeThbCd.

| @ Npwrssca pacrpis - M-34-131-4jpg = @ = |
Main  Pesaryzatn By Hanawmysas-n
o X Ll | ool = :
W > L[{ e @ 2055 (D20 me |
|
P
[
o
B
o
| TaBALIA <OHTPO Mbee To DK E:‘R!q

i

Mepeteopsmi: He sapaso 2443324 Binoyee

Puc. 6.3. Bikno naariny “IIpuB’aska pactpiB (GDAL)”

y meHI0 “Pactp”

Y maHeAi MeHIO BimoOpaskeHi Taki eaeMeHTH: “Paiin”,
“PemaryBatn”, “Bun” ta “HasamrryBanHs”. MeHio ¢atia
(puc. 6.4) mae gocTyn OO0 TaKHUX KOMAaHLI:

“CRUHYyTH mOapaMeTpyu NOPUB'EI3KH’ (KOMaHOa
3HUIIYE yCi BHECEHI KOOpPAUHATH Ta 00paHi mapaMeTpu);
“BimkpuTH pactp”’ (mae MmOCTyII MO0 MdiaAOTOBOTO
BHOOPY HEOOXiTHOTO pacTpoBoro ¢aiiaa);
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“Ilouat OpPUB’EI3KY~  (PO3MOYMHAE  IIPOLEC
TpaHcdopMallili Ta IPUB’EI3KH PACTPOBOrO 300pazkeHHS
Ha OCHOBI BBE€IEHHUX KOOPAUHAT);

— “CrBoputu ckpunt GDAL” (3abe3medyye aBTOMA-
THU3AIlil0 MPOIleCy IIPUB'I3KM Ha OCHOBI oOpaHUX
napameTrpiB);

— “aBaHTaXXUTU KOHTPOABHI TOYKH (3aBaHTaXKYE
roriepeIHLO 30epexkeHi y daiiai opmary *.points map
reorpadivyHUX (IPAMOKYTHHX) KOOPAWHAT Ta KOOPAHUHAT
PacTpoBOTO 300pazKEHHH);

“30eperTH KOHTPOABHI TOoYkH® (30epirae mapwu
reorpadivyHUX (IPIMOKYTHHX) KOOPAWHAT Ta KOOPAUHAT
pactpoBoro 306paxkeHHd y patiai popmarty *.points).

— “SakpUTH BIKHO IIPUB’I3KHN~ - 3aBepLIye PoOOOTY
[IAQTiHY.

() Mpus'sska pactpie - M-34-131-4jpg
m Peaaryeatn  Bug HanawTyeanHa

i &3 CruHYTH NapamMeTpi Npue ASKK

| E, BigkpuTtu pacrp.. Ctri+0 |
® Movwatn npus'ssky Ctrl+G

| 43 CTeopuTh ckpunt GDAL Ctrl+C
35"5 33EAHTAHMTI KOHTPOABHI TOYKMW. . Ctrl+L
.-‘-‘;; SEEpErTM KOHTPOMEHI TOHKK AK... Ctri+5

| 3aKpuTH BIKHO NPWE AZKK Ctrl+ G

Puc. 6.4. Komauagu meHro “@amin”

[MTanear “PemaryBaTu” Hagae QJOCTYII A0 TaKi KOMaHI
(puc. 6.5):

“Nomatm TOYKY  (KOMaHOa HaJga€ MOOCTYI [0
CTBOPEHHS TOYKHU IIPUB’A3KH Ta, BiAIIOBiTHO, CTBOPIOE APy
KoopauHaT X Ta Y, IOEOHYIOYN KOOPAWHATHU PacTPOBOTO
300pazkeHHs i peaabHiI KOOPAHUHATH HA MiCIIEBOCTI);
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- “BugaauTy TOUKYy” (KOMaHa BUAAASE O0OpaHy apy
KoopauHaT X Ta Y pacTpoBOro 300pazkeHHd i peasbHHUX
KOOpAUHAT Ha MiCII€BOCTi);

— “IlepeMicTUTH KOHTPOABHI TOYKH (KOMAaHIy BHKO-
PUCTOBYIOTH 3a HEOOXiZHOCTI IIepeMillleHHsT BHECEHUX
KOOpAHWHAT K Ha pacTpoBOMy 300pazkKeHHi, Tak i Ha

MiCII€BOCTi).
(@] Mpue'aska pactpis

Bug  HanawTtyeaHHs

F’_ Jogatv Touky Ctrl+ A
-
# Buganumi Touky Ctrl+D

3‘5 MepemicTUTH KeHTPOABHI ToUKK

Puc. 6.5. Komaanu meno “PenaryBati”

Menro “Bun” Hamae AOCTYyN OO0 KOMaH[ HaBiralii y
BiKHI JaHHX, a TaKOX Ma€ 3MOIy YBIMKHYTH/BHUMKHYTH
maHeAi TabAUIl KOHTPOABHUX TOYOK Ta ITaHEeAEH MeHIO (PHC.
6.6). OkpiM TOroO, 3a MAOIIOMOIOI0 MEHIO 3abe3nedyeThCs
MOXKAHUBICTE I1HTEPAKTUBHOIO 3B’d3yBaHHA MAATIHY i3
cepenoBuiliem QGIS.

() Mpue'szra pactpie - M-24-112-1jpg
Maitn  Pegarysatn m HanawrysakHa

B> S

i 3BinewmTe Cirl++
= ZmeHwate Cerls-
i 36inbwmTe 4o wapy Curl+5hift+F

i 3DINELINTH CCTaHHI
38inewmTe gaai
38°A33TW MO YITE MPHE A3KM pacTpie 3 LOGI5S
3a'rzama OGIS 3 Mogynew npue'Rzc pacTpie
Maneni »

MaHeni iHcTpyMeHTiE »

Puc. 6.6. Komauau meuro “Bumg”’

Menio “HaaamryBanHga” (puc. 6.7) mae 3Mory
3MINCHIOBATH HAAAIITYBAaHHS BAACTHUBOCTI IIPOIECY
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IIEPETBOPEHHA PacTpoBOro 306pa}KCHHH, BAAQCHE
306pa}KeHHﬂ Ta HaAallITYBaHHA HpI/IB’HSKI/I.
@ Mpwe'aska pactpie - M-34-119-1jpg
®aiin  Peparyeatu  Bug
'c b ]:_é ; HanawwmysaHHs NepeTsopeHHA. .

BnactusocTi pactpy..

Hanawmysatv npue'asKy. Ctrl+P

Puc. 6.7. Komaunau menro “HaaarmryBanuga”

[lepitre mae 3MOry HaAalITOBYBaTU TaKi IapaMeTpiB,
K METOJ] IEePEeTBOPEHHH, METO[ IHTEPIIOAdIlii, IIiAboBa
cucTeMa KOOPAUHAT, IIASIX 10 BUXITHOTO pacTpa, BUI HOTO
KoMIIpecii, 30epexKeHHs KOHTPOABHUX TOYOK, CTBOPEHHS
world-datina, BCTAHOBAECHHS HYABOBOTO 3HAYEHHS JIAS
IIPO30POCTi Ta IIABOBOI PO3MiABHOI 3MAaTHOCTI, CTBOPEHHS
PDF-3BiTiB Ta MOKAMBOCTI f0o/IaBaHHs BUXITHOIO pacTpa y
BikHO manux QGIS (puc. 6.8).

(G} Hanaumypanus nepetenp e Y

TIPaMETIM MRDETBIDEHHA

Tun nepeTsopes Tinvvinii =
Meton breparsui Ha¥arvmeat cytia -
Liinst6a DicTena kaopawaT | EPSG:28404 - Pukave 1942 / Gausshn = | | 45

HenmaTysars misiarx ga-in

Bt pacTn ¥I0 Corpathionsit-34-113-1_modfed.td 41 |

Wewrpesia Hene -
¥ 3feert Tos GOP
CTBOOHTH Tinosn world-Dailn (2l nepeToopena)

O ang

BITEHOSHTU LINGOBY POIOIEHY INATHCTE
TS0 A 0,00000
BepTHEARGHS 1,00000

SeiTin

Crmopuri POF waprry

Crmopury POF -

Barpmi pesynsTaT & QEIS

| o || oacmant [ Acsra

Puc. 6.8. [liaanoroBe BiKHO HaAaIITyBaHHS IIPOIIECY
IIePETBOPEHHS
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HanamrryBanns  300paskeHHsa  Hama€e  JIOCTYI 110
[[ianoroBOro BiKHA 3arasbHHX BAACTHBOCTEU Itapy (puc. 6.9),
cepen dKuX: iH(opMmallis Ipo Imap (y HAIIOMy BHIIQIKY-
pacTpoBe 300pazKeHHs, II0 IIPUBI3YETHLCH), [KEPEAO,
CHUMBOAIKA, TIPO30PICTh, TicTOrpaMa piBHIB, Bi3yaaizarlid,
iHdopMartis rmpo mipamiay, MeTagaHi pacTpoBOro 300pazkeHHs,
AETEH/Ia Ta HAAAIITYyBaHHS CEPBEPHOI YaCTUHU (Y BHUIIAIKY
PO3MIITIEHHST PACTPOBOT0 300paskeHHs HA Te0CePBEDI) .

- T N——" N . x |
F | P

Hesea ey Raster sinoSpamen s Raskr
BeranomTi sivda ey SicTEY SoopRIHET

EPSG: 28404 - Pulkowa 1842 (Gaucs-Hruger 2ene 4 v &

R Moasige
.- IMeranaHi

Herensa

I copeep e

Chme = oK (CKATYEATH SacTocysaTH Nk
T i T

Puc. 6.9. [liaroroBe BiKHO OOCTYILy /10 BAACTHUBOCTEH II1apy

octyn mo xKoMaHna 3ab0e3ledyloTb TaKOXK 3a
OOIIOMOTIOI0 IIaHeAl iHCTPyMEHTIB Ha dKi¥d OCHOBHI 3
HUX IIPOAYOABOBAHO HikrorpamaMu. J[logaTKOBUMHU
eAeMeHTaMH Ha TI1aHeAal IHCTPYMEHTIB peasi3oBaHO
MOJKAHUBICTH mOnepeqHboi OOpoOKHM Ta KOPHUTyBaHHS
PacTpoBOTO 300paskeHHS IIASIXOM ITOBHOTO PO3TSITHEHHS
ricrorpaMy Ta PO3TATHEHHS TicTOrpaMH Yy MexKax
oxoriaeHHa (puc. 6.10). Li ¢yHKII BUKOPHUCTOBYIOTB,
repenyciMm, [As IIOKpallleHHS 300paskeHb HEeHaAEeXKHOi
AKOCTi ab0 3 JaHUMHU AUCTAHILIHHOTO 3HIMaHHS.
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Puc. 6.10. [TlikTorpamu raHeai iHCTPyMeHTIiB KOPUTYBaHHS

300pazkeHHs

[Iporienypa NOPUB’EG3KU pPaCTPOBUX 300pazkeHb B
cepenoBuilli QGIS BinbyBaeTbcsa y Takui Criocio:

— BigkpuBaHHS pacTpPOBOTO 300paskeHHs y BIKHO
MIAQTiHYy ITPUB’A3KH PACTPOBOTO 300 pazkeHHS 3a JOIIOMOTOO
BiAMIOBiAHOI KOMaHOW y MeHio “cpaiia”, abo BimroBimHOi
IiKTOTpaMU Ha ITaHeAl iIHCTPYMEHTIB.

Y eunaoky oodasaHHsi pacmpogozo 300paxceHHs b6e3
iHpopMauii Npo 2e0KOOPOUHYBAHHSL 00 8IKHA OAHUX NIARTHY
npue’si3ku pacmpoeo20 300parkeHHst 6a’KaHo 3a3Hauumu y
8/1aCMUBOCMSIX PACMPOB8020 300PAIKEHHSL CUCEeMU KOOpOU-
Ham, Y sSKIill cCmeopeHo 8xiOHe pacmpoge 300PaANEHHSL.

— Bubip xkoopmunatHOi iHdopMallili pacTpoBOMY
300paskeHHIO BimOyBaeThCcd 3a MIOIIOMOTOI0 KOMAaHIH
[JoMaBaHHA TOYKU 3 MeHIo “PemaryBaTu” 4 BiANOBigHOI
[HiKTOrpaMH Ha IaHeAl iHCTpyMeHTiB. Lle Mozke BigOyBaTHCs
[aBOMa CIIocobaMu:

— BobpaxeHHss 0o egidomux woopouHam. Buko-
PHCTOBYETBLCH II€PEBaKHO JIAS IIPUB’A3KH TOIIOTpadidyHIX
KapT Ta [AaHIiB 3 3a3Ha4YeHUMH KOOpAHMHaTaMHU.
[Iporegypa 11b0ro criocody BiAOYBAETHCS IIAIXOM BHOOPY
KOOPAMHAT KOMiPKHU BHUXIZHOT'O PACTPOBOTO 300pazKeHHS
HaATHCKaHHAM AiBOi KHOIIKM MHUIII Ta BBEAEHHS
BiAMoBimMHUX TeorpadiyHuX KOOPAHMHAT HATHCKAHHSIM
AIBO1 KHOTIKH MUIIIi;
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— BobparkerHst 00 300parkeHHsi. BUKOPUCTOBYIOTH
JAS KOOPAWMHATHOI TIPUBI3KM KapT, IIAAQHIB, CXeM Ta
AepOKOCMIYHHX 3HIMKIB [0 TI'€OKOJOBAHHUX PaCTPOBHUX
Ta BEKTOPHUX NOKpHUBIB. IIporieaypa BHKOHAHHS IIHOTO
criocoby 1toz1idHa 0 MoIIepeTHBOTO CIIOCO0Y Ta BiAPi3HAETHCS
ocraHHIM KpokroM. I[licag BubOpy KOOpAWHAT KOMIipPKH
BUXITHOTO PaCTPOBOro 300pazKeHHS HaTHCKaHHAM AiBOi
KHOITKY MUIII Ti€I0 3K KHOIIKOI0 OOHMParoTh KOOPAMHATH Ha
300pazKeHHi, K€ CAYTYE IZKePEAOM ITUX KOOPIHMHAT.

1. BubipmouoK 0 KoopOuHamHoinpue si;skucnocobom
“306parxeHHst 0o 306parkeHHsL” HeobxiOHO 30ilicHr8amu
3 YypaxyeaHHsm xapaxmepy o6°eckmi8 Ha 300parKeHHL.
ITepedycim 60HU NOBUHHI UIMKO l0eHmugpikyseamucst HA
000X 300pa’KeHHSX ma He nepemiuyysamucst 8 NpPocmopi.
Takumu ob’ekmamu moxxyms bymu nepexpecmsi Oopie,
Kymu 6YyouHKie ma iH.

2. Tlicast Habopy OOCTATHBOI KiABKOCTI map KOOpAWHAT
BUXITHOTO 300pazKeHHs HeOoOXiMHO HaAaIlTyBaTH IIPOLIEC
IEPETBOPEHHST PACTPOBOIO 300pazKeHHsI, KU 3a0e3MeUYnTh
OTPUMAaHHS MaKCHMaABHO TOYHOIO I€OKOAYBaHHS PacCTpPO-
BOTrO 300pazkeHHs. [loCTyII 10 1€l KoMaHIU BiaOyBaeThC 3a
JOIIOMOTOIO BiAIIoBiAHOI KoMaHau v MeHio “HaaarrryBanHsa”
abo BIiANOBIMHOI IIKTOrPaMH Ha IIaHEAl IHCTPYMEHTIB.
Bubip meromy TpanchopMallii 3aA€3KUTh Bifl TUITy Ta IKOCTI
BUXITHOTO PAaCTPOBOIO 300pasKeHHS, a TaKOXK XapaKTepy
BimoOpazkyBaHoi TepuTopii. 30Kpema, Oad ToHorpadigHux
KapT BUKOPUCTOBYIOTH II€PEBasKHO AIHIMHI THIIN I[IE€PETBO-
PEHHSI, a [OAS aepOKOCMIYHHX MAaHUX Ha TIPCBKY CHABHO
PO3YAEHOBaHY TEPUTOPIIO — ITEPETBOPEHHS BUIIMX IIOATHOMIB.

3. PesyabTyroue reokooBaHe 300pazkeHHSI OTPUMYIOTh
3a gorioMororo komauau “IlogaTy mpuB4a3Ky” (3 MeHio “Paiia”
abo 3 maHeai iHCTPyMEHTIB.
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I'eoxodosari pacmposi 306parkeHHs 3b6epizarombest Y
cmaHoapmHux sukarouHo y popmami TIFF.

4. TIlicag cTBOpeEHHS TI'€OKOJOBAHOI'O PaCTpPOBOTO
300pazkeHHs HOro MOXKHA I0AaBaTH 10 T'e0iH(OpMAalli i HOTO
IIPOEKTY.

3a eidcymHocmi iH@gopmauii wooo cucmemu
KoopouHam Onsl pacmpoeux 300paxeHb ix mooke
PO3KUHYMU NO NIIOUWLUHL 2€0THPOPMAUILUHO20 npoeKkmy.
ITepedycim ye cmocyemucst pacmposux ma eKMmOpPHUX
JaHux SAKL onpaysvbogysaslu Yy PpIi3HUX cucmemax
KoopouHam ma ix monozpagiuHux 30HAX.
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SAHSATTS Ne 7:
CTBOPEHHS I PEJATYBAHHSA
BEKTOPHHX NAHHUX

Buxinni nani: [IporpamHue 3a6e3rieyeHHs cepeoBUITIA
QGIS.

3aBpanHg: CTBOpUTH iHGOpPMAaIlifiHI HIapu Pi3HOTO
THUITY Ta 00’ €KTH Pi3HOI reoMeTpil, HaBYUTHCH 31 HICHIOBATHU
iXHe penaryBaHHS.

Y cepemoBunii QGIS cTBOpIOEMO HOBUH ITPOEKT

s B il i e

Puc. 7.1. CTBopeHHS HOBOTI'O IPOEKTY B cepenoBunii QGIS

7.1 CTBOpeHHs i pegaryBaHHA BEKTOPHHX JaHHX

7.1.1 OcHO8HI IHCMpPYMEHMU OUUPPYBAHHSL

OcCHOBHi IHCTPYMEHTH OLU(PPYBaHHA HAaBEIEHO B
TabA.7.1.
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Tabannga 7.1.

OCHOBHI IHCTPYMEHTH OITUPPYBAHHS

IKOHKA

Onuc iHCTpyMeHTiB

IKoHKa

Onuc iHCTpyMeHTiB

%

[TorouHi BUITpaBAEHHS

/

PexxumM penmaryBaHHA

@
e

Hogatu 00’€KT: CTBO-
PHUTH TOYKY

Hogatu 00’€KT: CTBO-
PHUTH AiHiTO

Homatu 06’eKT: CTBO-
PHUTHU IIOAITOH

ITepemicTuTu 06’€KT

PenaryBaHHS By3aiB

Bupgasutu BuOgiAEHE

Bupizatu 06’ekTH

KomiroBaTu 06’ekTH

BcraButu o6’ekTH

36epertu BUIIpaBACHE

O6GepHyTH 00’€KT

Copoctutu 06’€KT

JlomaTu KiAblle

JonaTtu 4acTUHY

& o8|l || L | ® |8

3aroBHUTH KiAbIE

BumaauTu Kiablie

Bupgaantu yacTuHy

CropHUTryBaTH 06’€KTH

[TapaseabHa KpHuBa

Po3buTu yacTuHU

Po3butu 06’ekTH

O6’cqHaTH BUIIAEH]
00’eKTH

OG’emuatu aTpubyTH
BUIIAEHUX OO’€KTiB

[ToBepHYTH 3HAYKU

BiaminuTu

[ToBepHyTH
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7.1.2. CmeopeHHsl Hogux 06’exmig

3aasexxHO BiAg THUIOy O0’€KTiB, II0 HeOOXiZHO
crBoputu B QGIS cTBOpIOIOTH BiAmoBigHI THOH Shape-
datiaiB 3a reomerpicro. CriouaTKy CTBOPIOIOTH IIyCTi
shape-daiirnu. [Iass CTBOpEeHHSI HOBUX 00’€KTiB HEOOXiTHO
IIEPEUTH y PEKUM penaryBaHHd. [JAs IHOTO HATHCKAEMO
KHOIIKY Y/ rnouars pesarysanna® o rrameai incTpymeHTiB. Ilicasa
IIepeEXOAy B PEXKUM pefaryBaHHs MOXKHAa A0aBaTH JaHi.
CrBopeHHs 3anucy B Shape-datiai yMOBHO HOOIASIOTH
Ha IBa KPOKHU:

1) ctBopeHHS reoMeTpii;

2) BBeieHHA aTpHUOYTIB.

ITporiec cTBOpeHHS TeOMETPIii Ma€ TeBHI 0COOAUBOCTI,
3aA€KHO BiZl TOro sIKa reoMeTpiss CTBOPIOBAHOI'O 00’€KTa:
TOYKOBUH 00’€KT, AIHIMHMI 9H IIOAITOH.

JAsT CTBOPEHHSI TOYKOBOTO 00’€KTa 3a HEOOXiTHOCTI
Tpeba MepeMiCTUTH KapTy, ob0paTh OITHMaAbHUN
MacIITad Tak, 11106 0yao qobpe BUIHO Miclle PO3LIyBaHHS
ob’ekTa. Y IOmaAbIIIOMY aKTHUBYIOTH iHCTPYMEHT °°i:q,= "Honarn
Touxosuit o6eKT” - HABOMATL KYpPCOp B HeoOXimgHe Miclle Ha
KapTi i HATUCKAIOTh AiBy KHOIIKY MUIIKU. 3’IBAFETHCS
[ianOTOBE BiKHO JOAaBaHHA aTPUOYTHBHUX JAHUX IIIOHHO
CTBOPEHOI0 TOYKOBOIO O0’¢KTa. YKII0 HEBiZOMO, IO
BBOIUTH, TO IIOA€ (1) MOXKHA 3aAWIIHUTH HE3alIOBHEHHUM
(puc. 6.2).

CTBOpeHHS IMO0AiAiHII 1omiOHE [0 CTBOPEHHH
TOYKH. AKTHUBI3yIOTh IHCTPyMeHT i ~Hosarn aluifinni
ovext” | [OYMHAIOTH BiAPUCYBaHHS, HATHUCKAIOYH HAa
AIBYy KHOIIKY MUIIKH. Ilicag mepIlioro HaTUCKaHHS
nobayuMo, 10 BiApi3ok (2) TdarHeTbcd SK HHUTKA
(puc. 7.2) i cainye 3a Kypcopom MHUIIKU. KoxkeH pas mifg
Yyac HATHUCKAHHYA AiBOI KHOIIKHM MHIIIKH CTBOPIOETHCH
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HOBUH BYy30A. [IAd 3aBepllleHHd peaaryBaHHA o0’eKTa
(cTBOpeHHH) HeOOXiMHO HATHUCHYTH NPaBOI KHOIIKOIO
MUIIKH B Oyab-9KOMY Miclli KapTH (puc. 7.2).

CTBOpEHHS TIOAITOHY ITOAiOHE MO CTBOPEHHS IIOAi-

& rx -

Aigil. [aAs IIBOTO BUKOPUCTOBYIOTH IHCTPYMEHT y'%ﬁ"T",
(puc. 7.2). B mponeci cTBOpeHHS ITOAIrOHY (3) B cepeIoBHUILI
QGIS 3aBxkau OTPUMYIOTH 3aMKHYTY ITOAIAIHITO.

Trowm D B e Do e T By Brasem Bicin Frmass Bitee
HiE E e sFe o HPP G T ]
AT - Q- A

LT

SRRAEN>N;

Puc. 7.2. CrBopeHHS HOBHUX 00’€KTiB

7.1.3. PedazyeaHHs iCHYrOU020 ULApPY

¥Yci ceaHcu penaryBaHHS ITOYHMHAIOTh 3 YBIMKHEHHS
KHOIIKU PEXKUMY pefaryBaHHS /. Mix gac penaryBaHHS

IIEPIOAUYHO HEOOXiAHO HATUCKATU KHOIKY B "36eperru
mpaBki’ 110 qaBaTUMeE 3MOTY HE TIiABKU 30€perTH OCTaHHi
3MiHH, ase ¥ IIePEeCBiAYUTUCE, 1110 BCi 3MiHH MOXKYTb OyTH
OPUHHSTI.

PedaeysarHsi eepwiuH. [as penaryBaHHSI BePIIHH
HEOOXiTHO YBIMKHYTH iHCTPYMEHT /& “Penarysamna symis”
BHOKPEMHUTH OO’EKT ITPOCTHUM HATUCHEHHAM AiBOI KHOIIKH
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MUIIKH Ha Hboro. Ha wMicili KoxHOi BepIIMHH 00’€KTa
3’IBAATHCS Y€PBOHI paMKHu (puc. 7.3).

Bubip eepwur. Ob6patu Oyab-sKy BEPIINHY MOXKHA
IIPOCTHUM HATHCKaHHAM Ha Hei AiBOI0 KHOIIKOIO MHIIIKH.
OOpaHa BepIIMHa 3MiHIOE KoAip Ha cuHi#i. [Ilo6 momaTu
OONATKOBI BEPIIWHH O IIOTOYHOIO BUOOPY HEOOXimHO
HaTucHyTu KHOKy CTRL i1 yrpumyBaTtu ii (puc. 7.3).

LlooasaHHsi eepwluH. [ad [OomaBaHHS BEpIINH
HeoOXiMHO [BiYi HATUCHYTH AiBOIO KHOIIKOIO MHIIKH
Oiaa BepmmHU. Biagd Kypcopa 3’dBUTBCH HOBHUI BY30A.
3a HeoOXimHOCTI HOro caAim IEPeMiCTHUTH y IOTPiOHe
IOAOZKEHHd (puc. 7.4).

BuoanenHsi eepwiuH. [asd BHUOAAECHHS BepIINH
HeoOximHo micas ii BHOKpeMAEHHS HATUCHYTH KHOIIKY
DEL “Bumaautu’”.

IMepemiweHHsi gepuiuH. BUOKpeMHUTH BCi BEepIIUHU,
dKi HEOOXiTHO TIEPEMICTHTH, 1 BOHHU HEePEMiCTATHCH
B HaIpdMi pyxy Kypcopa Iifi Yac HaTHCHEHHH AiBOIO
KHOIIKOIO MUIIKHU (pucC. 7.5).

1) 2)

Puc. 7.3. PenaryBanHs BEPIIUH:
1 — Bubip o0’ekTa aad pegaryBaHHS BEPIIUH;
2 — Bubip BEPIIHNH OAT pearyBaHHI
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o

Puc. 7.4. [lomaBaHHS BEpPIIINH:
1 — mo momaBaHHSI;
2 — micag moaaBaHHST

=Y

Puc. 7.5. TlepemitieHHS BEPIITUH:
1 — mo mepeMmileHHd;

2 — mmicag TepeMilleHHd

BunasreHHs Ta BUpi3aHHA OKpeMux O0€kTiB. [las

TIOBHOTO BHIAAEHHSI 00’€KTa HOro IIOIIEPEAHBO HeOoOXiTHO
I ¢ 5 E e

BHUOKDPEMHUTH | BUKOPHUCTATH IHCTPYMEHT  (omawmotome 200 F (€17

ofi'ekmin

KoniosaHHsi ma ecmaenieHHsi oKkpemux ob6’exmie.
KomitoBat 00’€KT OAHOTO IIIapy Ta BCTaBUTH HOro B
IHIITUY 1ap CAif 3AiMCHIOBATH Y TaKill ITOCAILOBHOCTI:
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3aBaHTaxKUTU 1LIap, 3 SKOI'0 KOIIiIOBATUMYTh
(BuximHHH map);
3aBaHTaXKUTU IIap, y SKUU KOMNiIOBATUMYTH
(miaboBUY mIAD);
* Po3snioyaTu penaryBaHHsS BUXiTHOTO IIapy;
* AKTUBYBaTH BUXITHUH I1ap HATUCHEHHSIM Ha HHOTO
AiBOIO KHOIIKOIO MUIIIKM B A€T€H/] I1apiB;

HUKOPU U iH H ‘ T BHOKPEMUWUTH
‘B O CTaTH 1. eluT g@ Bubpartu 06'eKT , o e T
00’€KTH B BHXiTHOMY ILI1api;

HaTI/ICHyTH KHOIIKY |2/ “Komioaru o6’exrun ;

* 3po0UTH aKTUBHUM IABOBHUH IIIap HATUCHEHHSIM
Ha HBOTO B A€TEH/I IIapiB AIBOIO KHOITKOIO MHUIIIKH;

. HaTI/ICHyTI/I KHOHKy EI “BcTaBUTH 06’61{1‘1/1”;

* 3aBEPIINTH peAaryBaHHS i 30eperTu 3MiHH.

Bukonaui pfii garoTh 3MOry TIPUENHATH OO0 €KTH
BUXIiTHOTO IIapPy A0 00 €KTiB I[IALOBOTI'O IAPY 3 IPUEIHAHHIM
yCiX aTpuOyTUBHUX MOaHUX. [IpuegHaHHa aTpHOyTUBHUX
JaHUX BinOyBaeThCH HABITh 32 YMOBH Pi3HOTO AU3aHHY IT0AS
1 TUITIB JaHUX BUXIIHOTO i IIIABOBOTO IIIapiB.

IMepemiwgeHHst 06’exmis. [Iad IepeMiNIeHHS OKPEMUX

»

00’€KTiB BUKOPHCTOBYIOTH iHCTPYMEHT % ‘Iepemicrut oG'ext ”
[TortepenHBO 00’€KT, AKUM HEOOXITHO MEPEMICTUTH, CAIL
BHOKPEMUTH.

7.1.4. [Tooamkosi pyHKyil ouuppys8aHHs
BiomiHumu i nogepHymu. IHCTpyMeHTH D inimm |

4 ‘Bepryrt” - nal0Th 3MOIY BIAMIHHUTH i ITIOBEPHYTH BEKTOPHI
oreparii pegaryBaHHS.

ObepmarHsa ob6°ekma. [ad 3MIiHU ITOAOXKEHHS,
obepHeHHsT omHOro abo maeKiabka oOpaHuUX O0’€KTiB
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BUKOPUCTOBYIOTH iHCTPYMEHT C& ‘losepuytn o6 ekT” - ' GBAETHCS
LHeHTP HOpuB’a3KH. OO€KT 00epTaTHMETBhCS HABKOAO
TOYKH IBOI'O IIeHTpa. JKII0 00paHO AeKiAbKa 06’€KTiB,
TO O0OepTaHHA BiAOyBaTUMETHCS HABKOAO CIIIABHOTO
HeHTpa. HaTuckaroTh AiBy KHOIIKY MHIIKH i I€PEMIIIyIOTh
Kypcop y HoTpibHOMy Hampsmi, 11106 obepHyTH oOpaHi
o6’ektu (puc. 7.6 I1). 3a HEOOXiMHOCTI 3MIHUTH LEHTP
OPUB’SI3KU HATHUCKAIOTh 1 yTpuMyioTk KHOOKy CTRL,
KypCOp IepeMilnaroTh (6e3 HaTHCHEeHHSI KHOIIKHU MUIIKH) B
HeoOXimHe Miclle IpUB’d3KU, BiammyckaroTh KHONKY CTRL.
Baxkanoi Touky npuB’a3Ku Oyne nocarHyTto. [lepemirarouu
KypCcop 3a HATHUCHEHOI AiBOi KHOIIKH MHIIIKH 00epTaeMo
BHOKpPEMAEHHH 00’€KT y IOTPiOHOMY HampsiMi, puc. 7.6, 2.

’
)
\L'“"‘“-u-.h
1) 2) '

Puc.7.6. ObepraHHus o6’ekTa:
1 — HaBKOAO IIeHTPa OOepTaHHS,

2 — nopu 3MiHi IIeHTpa 0bepTaHHsI

Cnpocmumu o6’ekm. [Iasd CHOpPOIIEHHS TreoMeTpii
(3MeHIIIeHHS KiABbKOCTi BEPIIINH) 06’ €KTy BHKOPUCTOBYIOTD

iHCTpyMEHT @ “cnpocrur o . BMukaemo 11eit iHCTPyMEHT,
obupaeMo OO’€KT CHPOILIEHHS HATHCKAHHSIM Ha HBOMY
AIBOI0 KHOIIKOIO MUINKHU. KoHQirypamisg CIIpOIIeHOTO
ob’ekta Oyne BHOKpPEMAEHA 4YEePBOHOIO AiHi€ro. OKpim
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TOr0, 3’ IBUTHCH [iaAOTOBe BiKHO CIIPOIIIEHHS 3 IIOB3YHKOM
oAd  3MiHM mapaMmeTpiB  cmpoleHHd. CBiii  BHOIip
HiATBepAXKyeMo HaTuckaHHaM kKHonku OK (puc. 7.7).

-

2)

Puc. 7.7. Crpoiients ob’ekra:
1 — reoMeTpid mepes CIIPOIIEHHSIM;

2 — reoMeTpis MiCASI CITPOIIEHHS

/Jlooamu «inbye. CTBOPUTH KiABIlE BCEPEIUHI

iCHYIOYOTO IIOAITOHY MOXKHa 3a [JOIIOMOTOIO0 iHCTPYMEHTY

@3 «
‘llomaTtu Kiable” pI/IC 7 8)

B Ntel

Puc. 7.8. logaBaHHA KiABILISA:
1 — reomeTpia nepen AoaaBaHHSIM;

2 — reoMeTpid ITicAs moaaBaHHS
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3anosHumu kKineue. [ad pgomaBaHHS — HOBOTO
0o6’eKTa BCEpEANHI iCHYI0UOIo IIOAINOHY BUKOPHCTOBYIOTH

iHCTpyMEHT @8 “Sanosmnti xinsie” (pprc, 7.9),
Llooamu uacmuHy. Jogaty dacTHHy OO’€KTa [0 BXKe

iCHYIO4OI0o MOKHA 3a JOTIOMOTOI0 iHCTPYMEHTY S% “Homaru wactimy”
(puc. 7.10).

o

Puc. 7.9. 3aroBHUTH KiABIIL:
1 — reomeTpia mepes 3all0OBHEHHAM;

2 — reoMeTpid IiCAS 3aIIOBHEHHS

o®

Puc. 7.10. [lomaBaHHA YaCTUHU:
1 — reoMeTpisa TIEpen AOAABAHHSIM;

2 — reoMeTpid IicAs mogaBaHHA
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Buoanumuxrineye. [Iasg BUTaA€HHI KiABISI CTBOPEHOTO
incrpymentom  “/logatu  Kiablle”, BHKOPHUCTOBYIOTH

iHCTpyMeHT “BugasuTu Kiablle” @ Burawmkisene” (nye 7.11).

o®

Puc. 7.11. BugaauTu Kiablle:
1 — reoMmeTpida miepes BUAAAECHHSIM;

2 — reoMeTpid ITicAs BUAAACHHS

Buoanumu uwacmuHy. [ad BHUOaA€HHS YaCTHHU
o6’eKTa CTBOPEHOro iHCcTpyMeHTOM “/lomaTH YacTHUHY

. €]
BUKOPUCTOBYIOTH iHCTpyMeHT “BumasmTn dactuHy’ O

“BHUOAAUTH YaCTHHY , pI/IC . 7 . 1 2 X

o

Puc. 7.12. BumareHHd YacTUHH:
1 — reoMmeTpia nepes BUAAAECHHIM;

2 — reoMeTpid IicAasl BUAAA€HHS
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3mina popmu 06’ekma. Popmy AIHIHHUX 1 ITOAITOHHUX
00’eKTiB MOXKHa 3MiHIOBATH 3a JOIIOMOTIOI0 iHCTPYMEHTY

G . “KopuryBaTi 4acTUHY”

6)

1) 2)
Puc. 7.13. 3mina dopmu 06’eKTy:
a — IolaBaHHS 00 KOHTYPY;
6 — BimHIMaHHS Bil KOHTYPY;
1 — reomeTpig nepex 3MiHOIO popMHU;

2 — reomeTpid micag 3MiHH POPMHU

CraBuUMO TOYKYy BCepequHi KOHTYpPY IIOAITOHA,
opsif 3 MicueMm, Ae HeoOXigHO AoAaTH BeplIuHy. [loTim
IIPOBOAUMO KOHTYpP, MOOAAI0YM HOBi BepHIMHU. [aga
3aBEpILIEHHS penaryBaHHsa (POpMH IIOAiroHa Kypcop
IIOMIIIIAEMO BCEPEAMNHI KOHTYpPY IIOAIrOHA i HATHCKaEMO
IIpaBy KHOIIKY MHILIKHU (puc. 7.13, a).

AHaaoriuyHo, MOKHAa BUPi3aTH YaCTHHY IIOAITOHY. Y
IIbOMY BHIIQKy PO3IIOYHHATH i 3aBePIIyBaTH 100y 0By
HeoOXiTHO 3a MexXaMHU KOHTYPY IToairona (puc. 7.13, 2).
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ITapanenvHa kpusa. IHCTpyMEHT O KpuBa’,
[HCTpyMEHT CTBOPIOE IIapaA€AbHHH 3CyB AlHIM I1apis.
KypcopoMm mepewmimniaemMo o6’€éKT Ha HEOOXiIHY BiaCTaHBb.
3MileHHS BimoOpakaeThCs Ha TTaHeAl 3aBAaHb. 3MIllleHHS
MOXKHa 3/1iHCHIOBATH sIK BTOPY, TaK i BHU3, 3 IEPEMIILIEHHIM
BIIPaBO i BAiBO (puc. 7.14). 3MiHM 3MillleHHa HeoOXiHO
3adikcyBaTH iHCTpyMeHTOM “30eperTu npaBKU .

®

Puc. 7.14. [TapaseabHHUH 3CyB AiHIH

Pozbumu 06’exm. Po3butH (po3pizaTu) 06’eKT MOKHA

3aBIKH BUKOPHUCTAHHIO iHCTpPyMeHTa % “Posburn obexri”

Jasg 1bOTO HEOOXiAHO Yepe3 HBOI'0 HPOKPECAHTH AiHiIO
(puc. 7.15).

O®

1) 2)
Puc. 7.15. Po3pi3 06’ekTy:
1 — reomeTpig mo po3pisy;
2 — reoMeTpisa IHicAs po3pisy
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PozbumuHauacmuHu. Po30uTH Ha4aCTHHU (po3pizaTy)

00’eKT MOXKHA 3aBASJKH BHUKOPHCTAHHIO iHCTPyMEHTa ’%
“Posburn mactunn” - JTAq [ILONO HEOOXIMTHO ITPOKPECAUTH AiHIIO

Jepe3 YaCTUHY, IKY 3allAaHOBaHO po30UTH (puc. 7.16).

D@

) ) .

Puc. 7.16. Po3pi3 Ha 4YacTUHH:

1 — reomeTpig go po3pisy;
2 — reoMeTpisa IHicAs po3pisy

O6’°ecoHamu  obpaHi o6°ekmu. [asa o0’emHaHHS

o6paHux 06’€KTiB BUKOPUCTOBYIOTH iHCTPYMEHT :g “Ob'enmarn
Bubpani obex™”  [ieTpyMEHT Aa€ 3MOTy 00’e1HaTU 00’€KTH, SAKi

MAaIOTh CHiABHI MeXi i Taki xx aTpubytu (puc. 7.17).

N

1) 2)
Puc. 7.17. O6’equanHsa oOpaHux 00’€KTiB:
1 — reomeTpis mo ob’emHAHHS,

2 — reoMeTpis Imicas o6’eHAHHS
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O6’eonamu  ampubymu obpaHux o6’exkmis. [asa
006’emHaHHS aTpUOyTIiB 00paHUX 00’€KTiB BUKOPUCTOBYIOTH

iHCTpyMeHT ng “OB'canary arpubyT BHEpaHUX 06'cKTiB”_ [HCTPYMEHT [a€
3MOTy 00’ceHATH aTpUOyTH O0’€KTIB 6€e3 3AMTTS MeX. 3a
BUKOPHCTaHHA ILboro iHcTpymMeHTa QGIS 3zamutye, gki
aTpubyTH 3aCTOCOBYBATHMYTH [0 BCiX BHUIOKPEMAEHUX
00’ekTiB. Y pesyabTaTi BCi BHIiIA€HI O0’€KTH MaTHUMYTh
OOUH i To¥ caMuii aTpUOyT 3aIIHCY.

AutoTrace. [Iag BUKOPHUCTAHHS aBTOTpPacyBaHHI

CIIOYaTKy HEOOXiHO BCTAHOBUTHU BiANOBIiIHI
HaAallITyBaHHsS. Y TOAOBHiIM TI1aHeAl iHCTPYMEHTIB
(puc. 6.19, a) npaBoIO KHOIIKOIO MHIIKH BMHUKAaEMO
IHCTpYMEHTH  IIpHAMIIAHHA. Y  [OiaAOrOBOMY  BiKHI
BCTAHOBAIOEMO ITapaMeTpUu IPHUAUIIAaHHA (PEKOMEeHI0BaHi
10-20 mikceaiB), puc.7.19 (2).

Mawueni iIHCT pyMeHTIB

PointConnector

BeG-incTpymenTi -

BekTopHi iHcTpymeHTn
Offset

JoaaTKoBl IHCTPYMEHTH LN POBYEAHHA

IHCTPYMEHTI ANCNETHEDY [KEDEN AaHIX | 3,000000 =

<A s LS

IHCcTpyMeHTH cuMdpOBYBaHHA
IHcTpyMenTH curdpoByBaHHA dopm

IHCTPYMEHTH NPWAMNAHHA

a 6
Puc. 7.19. HaaamrryBanusa napamerpiB AutoTrace

[MTap, gaxku#t xodyemMo ouIHU(ppyBaTH, HEOOXiTHO
IIEPEBECTH B PEXKHUM penaryBaHHda. OOHpaeMo MO3HAYKY

iHcTpyMeHTa __ ° AutTrace” | mppgp’g3yioThCS 40 BEPIIHHU
icHyrodyoro o0’ekTa, 3 ILi€l BEepIIMHU IIPUB’EA3YIOTHCH 10
HacTymnHoOi i T. A., (puc. 7.20). Tak mMexka A iCHYIOYOTO i
HOBOCTBOPEHOTr0 00’€KTIiB Oyie CITiABHOIO.
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N

6
Puc. 7.20. Bukopucranuda iHcTpyMeHTy AutoTrace:
a — IIPUB’d3Ka [0 BEPILHH;

0 — reoMeTpisa omicas BUKopucTanHg AutoTrace

3a BUKOpUCTAaHHS iHcTpyMeHTY Auto Trace
omHOYacHO 3 yrpumaHHAM Kaasimi SHIFT, mig uac
IIPUB’3KU 10 BEPILINH ITPOCTEKYETHCH KOPOTKHUH IIIASIX
(puc. 7.21), a 3a yrpumanHg CTRL+SHIFT nipocTexKyeThCcsa

goBIIUY 1aax (puc. 7.22), ¢iKCyBaHHS IIPOMIKHUX
BEPILINH.

a 6
Puc. 7.21. Buropucrauuda iHcTpyMeHTy AutoTrace ogHogacHO
3 KaaBimero SHIFT:
a — [IpuB’d3Ka 00 BEPIIUH;
6 — reomeTpia micasg BUKopucranHa AutoTrace
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a 6
Puc. 7.22. Buropucranuda iHcTpyMeHTy AutoTrace ogHo4acHO
3 kaasinrero SHIFT+SHIFT:
a — IIpUB’d3Ka /10 BEPIIINH;
0 — reoMeTpida mmicag Bukopucranas AutoTrace
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3HSATTS Ne 8:
IIOBYOBA “IIAAHY” OCOBAHBO IIIHHOI
OIAAHKH

Buxinni nani: mporpaMHe 3a0e3IiedeHHs cepeaoBHUIIA
QGIS, TITIC-npuiimay, XKypHaa OyCOABHOIO 3HiIMaHHH
JIASTHKH.

3aBaoaHHa: O3HAWOMAEHHI 3 MOXAUBocTaMu GPS-
3HIMaHb Ml Yac 3HIMaHHS KOHTYPIB MIASHKHU OioTormy.
BacrocyBanna ['IC min wac OycoabHOro 3HiIMaHHS
KOHTYPIB AiagHKHY OioTory. O3HaHOMHUTHUCE 3 iHTepdeticoM
cepenoBuIina QGIS.

PoboTa npoBoaUTECS 3a HACTYIIHUM aATOPHUTMOM:

1. IpakTuuHa 3tiomka 3a poromoroo GPS koHTYpIiB
“miAgHKRU”.

2. CTBOpPEHHS TOYKOBOIO IIIapy KOHTYPIiB MIATHKY Ha
OCHOBIi KOOpAUHAT, 3HATUX 3a goromororo GPS.

3. OKOHTYpeHHS MmiA9HKH, OOYHMCAEHHS TIIAOILI,
CTBOPEHHS ITAaQHYHKA.

8.1. IIobyaoBa KOHTYpiB Ha OCHOBi KOOpAHHAT

KoopayuHaTy TOYOK KOHTYPiB 0iOTOIy 3HIMAIOThH 3a
poriomororo I'TIC-mpuiiMauiB. Taki KOOpAUHATH 3aIIUCYIOTh
y Tabauirro i 30epiraroTe y popmati CSV (rada. 8.1).

TabauIlfo MOXKHa BUKOPHUCTATH B CEPEIOBHUIII
QGIS pgag cTBopeHHS BEKTOPHOIO TOYKOBOTO Iapy. [ag
nporo HeoOxigHO B MeHI0 “lllapu”-“HomaTu map” obpartu
“Homatu map CSV”. BignoBigHO OTPUMAaEMO [iaAOTOBE

BikHO (puc. 8.1).
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Tabruys 8.1
KoopouHaTu TOYOK — BEPIINH KOHTYPIB AIATSHKHU

N X Y Z
1 677648 5404090 796
2 677671 5404087 788
3 677697 5404088 786
4 677731 5404146 773
5 677744 5404110 768
6 677733 5404080 773
7 677745 5404066 773
8 677758 5404054 777
9 677829 5404016 789
10 677878 5404044 787
11 677881 5404120 764
12 677869 5404179 744
13 677758 5404244 776
14 677727 5404211 772
15 677644 5404131 792
16 677648 5404090 796

[ag 3uuTyBaHHSA Hapy i3 datisaa 3 PO3aAiIABHUKOM-
KOMOIO HeOOXimHOo obpaTu #oro 3i cmucky dabiaiB (1).
Ob6patu omnito “KopucTyBalbKi po3miAbHUKH® (2), IOTIM
“Kpanka 3 KoMoK” (3), 1asi BKa3aTH I0AL i3 KOOPAHHATAMH
X Ta Y (4, 5). Y pe3yabTaTi OTpUMAEMO IIPUKAA TAOAUIIL
(BHM3Y). SKkm10 nobymoBa TabAMIll KOPEeKTHAa, ToAi obupa-
cno Bapanrasury]

3ayBazkeHHSI: SKII0 KOOpAUMHATU BH3HA4YEHI He
B IIPSMOKYTHIiH cucTemi, a B reorpadiuyHiii, HeoOXimHO
BBECTH 3HAYEHHs TPaaycCiB, MiHYT i CeKyHO yepe3 mpobia,
a B miaaoroBoMy BikHi (puc. 8.1) IOCTaBUTU TaAOUKY
HaBIIPOTH “IINPOTA/IOBroTa).
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[Temer 2 *

Hama geiny |0 15, manmgharmis. o a
Finanm | deivia Hanyoares |Srzioe
S (wanasein, ponplaesd voml | TaByames Amsspasma | FpeSn
Sraczsce paryinsa moasm ¥ KDRD Jbmese Koy s
® bopcrymamansi om0 Bl

w Plasamer pu sy 1 mosin

I CI emme
Mg 23 e asen e jicbyisammare
P ]| e
* Breienns ceomenyi |
# Eoomrmiise o h =1 Il
Bt o (4T} Trase ¢
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TS TR EPGGIR6HM - WO B /LT tone 39 =<l | |
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v

Ipeane

i X ¥ il =
11100 INONEENT) 8 36T N0 424070
L2080  IROOOIH0- 44697500 AR490TI60

aland A m 1ssTn s e, =

e Deasre A

Puc. 8.1. Bubip datisa i mapaMeTpiB OAs 3UUTYBaHHS
KOOPAWHAT MIATHKHU

[lepen MmOOYmIOBOIO TOYKOBOTO BEKTOPHOTO IIApY
HeoOXiTHO 00paTH cUCTEMY KOOpAUHAT (puc. 8.2)

{50 Bmiia CHCTEN KOO RRET ks

Herg | L
CCTONH GECTEMN HODPEHEIT, LD DR PICTORYROThGT
| Clacrena kocpgmmar

TGS B2/ LTI zane J6M
W65 B4/ UTI zone 350
WGSBS/ UTM mone WM

1 ;

CICTEM KOO0 MHaT | CxogaTi 3CTIpll CMTaMN KaaparEaT
| GHTENE KOEDTHHAT [DEHTIADIKETON THERENE 2

World Genrietic Syestem 1954 1GMEWGSIG

Han 1990 EPSGAGI0

¥arare EPSGHZ00

‘femen NGM3E EPSGH163

Yoff EPSG4ZI0

Zanderj EPSEAz1e -

selecred CRS | World Geodenc Svstem 19859

Exmnt: Extent net tnovn

Friog<: Hpre)—ongiet H0-6378137,0000
+f=288,25721222040000 +units =m +nadoride=fnu!
tra_ref

[ oK [o— R r——

Puc. 8.2. Bubip cucreMu KOOpAHMHAT
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Cucrema kKoopauHaTr Imin 4ac 3HimanHa [TIC-
nputivadeM € rao6aabHO0. Y HaBeneHoMy npukaaai WGS 84 /
UTM zone34N. OTpuMaHHNU TOYKOBUH IIap BidyaaidyeTbcs
Ha CyIIlyTHHKOBOMY 3HIMKY Sentinel-2 (puc. 8.3).

Y HaBeneHOMY BUINQKy TOYKOBHH IIap HE € IIeHII-
datiaom. [Iag TIOJAABIIOTO OIIpaIllOBAHHA HEOOXiHO

30epertu Takuil dopmaTi *.shp.

Puc. 8.3. ToukoBuii map KyTiB AIAGHKH Ha CyIIyTHHKOBOMY

3HIMKyY Sentinel-2

CTBOpPEHHH 3aMKHYTHH KOHTYP Ja€ 3MOTy OOYHMCAUTH

TIAOILY MIASTHKH (puc. 8.5

Puc. 8.4. 3aMKHyTHUH KOHTYP AIASHKH
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[Taomry OOYHCAIOIOTH 32 CXEMOIO, HaBEAEHOI B
po3miai 2.5. BignoBimHO depe3 omitiro “Hamucu” mozkHA
BUBECTHU 3HAUYEHHS [IAOI] JiASHKM Ha IAQHYUK (puc. 8.5).

Puc. 8.5. KoHTypHU OiASHKY i3 BUBEIEHUM 3HAYEHHSIM ITAOILT

OTpuMaHi KOHTYPHU JiIASHKU BUCTaBASIOTH Ha TOTOBY
dopMy maaHYUKA.

8.2. IloOyzmoBa KOHTYpPiB MiATHKH Ha OCHOBI
AaHHX OyCOABHOrO 3HiMaHHA

[aa moOynoBH TMAAHYMKA MIATHKH 3a MarepiaramMu
OycOoAbHOI 3HOMKH HEOOXiTHO BUKOPHCTATH IOOATKOBHIA
Moayab “Azimuth and Distance Plugin”. Takuit momyab nae
3MOry HoOyAayBaTU AiHII0O 32 BUMIPSIHUMH OOBKHUHAMH Ta
a3MMyTaMHU AiHil (Taba. 8.2)

Tabruys 8.2
BuMipaHi a3uMyTH i JOBXKUHHU AiHIH
No ainii MarsiTHi a3UMyTH JoBxKHHA AiHiI (M)
1-2 272°00' 118,33
2-3 349°30 198,2
3-4 59°45' 163,1
4-5 118°15 163,88
5-6 182°00' 106,71
6-7 232°45' 158,47

177



Taki manHi 3a OOIIOMOTOIO KAaBiaTypu BBOOATH Y
Tabauirto moayad “Azimuth and Distance Plugin” (puc. 8.6).

= b # e

Puc. 8.6. Tabauila BBoay maHux moayas “Azimuth and
Distance Plugin”

Y HaBeneHi TabAUIL HEOOXiMHO:

1) obparu 1map [OAsS CTBOPEHUX KOHTYPIB
(TuMaacoBuii);

2) obpaTu Mo4YaTKOBY TOYKY HOOYIOBHU IMAAHYHKA (3
KapTH);

3) BBeCTH 3HAYEHHS a3uMyTa B rpaaycax MiHyTax i
CeKyHIax (depe3 mpobiam);

4) obpaTH OOBXKUHY AiHIHN;

S) Ta HATHUCHYTH KHONIKY “/lomatu 3HU3Y .

[TapasnearHO Ha Kapti BigOyBaeThcsa I00ymOBa
AiHiWiHOTO KOHTypa. Ilim Yac BBeOEeHHd OCTAHHBOTO
IIPOMipy CTBOPIOEMO AiHiMHUM map. HaTuckarouyu KHONIKY

orpuMmyemo 1iap tmp_plot. 36ymoBanuit

KOHTYP € AiHIHUM, #0ro HeoOXiJHO 3aMKHYTH i CTBOPUTHU
IIOAITOHAABHUH KOHTYP OAS 00YMCA€HHS AoLIi. /A ITbOTO
B MeHIO “BekTop” obupaemo “OrpalifoBaHHS reoMeTpii’-
“Ainii B moairon”. IIpu 11boMy HEOOXiiHO 0OpaTH CIIoYaTKy
AIHIFHUH THUMYacoBHH IlIap, a IIOTIM IIAIX Ta Ha3BY
IIOAIrOHaABHOTO (parina. YTBOPUTHCH 3aMKHYTHH KOHTYD,
[ASl SKOTO OOYHCAIOIOTH IIAOLTY Ta (POPMyIOTH MakKeT
IIAQHYHKA.

PesyapraT: mnobymoBaHMM ©AQHYMK 3a [ABOMAa
cmocobamu 3HiMaHHS — OycoabHUM Ta GPS.
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SAHSTTS Ne9:
OTPHMAHHS JAHHX KOCMIYHOI'O
3HIMAHHS HA TEPHTOPIIO OB’€EKTIB
IIPUPOOHO-3AIIOBIAHOI'O ®OHAY TA IX
OITPAIIIOBAHHSA

BuxinHi maHi: iHTepHeT-Opay3ep, eAEKTPOHHA KapTa
Ha MIATHKY JAS S9KOi HeoOXigHO 3aBaHTAaXKUTH 3HIMOK;
rnporpaMHe 3abe3nedyenns QGIS.

3aBnanHs: 3aBaHTaXKUTH 3HIMOK 3 BiIKPUTOTO
apxiBy, 3i0paTH oKpeMi KaHaAH B OaraToKaHaABHUM pacTp.

9.1. KpuTepii BHOOPY KOCMIYHHX 3HiMKiB

Cepen onTHYHUX ceHCOpiB i3 cepemuboro (10-30 wmy)
PO3MIIABHOIO 3[IATHICTIO, 1110 3a0e3IedyBaAl Bil MiCIIEBUX JI0
perioHaABHUX CIIOCTepexKeHb, Tianbku Landsat TM Ta SPOT
High Resolution Visible 6yan y BukopucranHi 1990 poky.
[IpocropoBa po3minbHa 3aaTHICTH MeHmIe ~30 M 3arasom
BUMAaraeTbCs ILI0/I0 BHUABAEHHS 3MiH A HaWMEHIIOi
“kiorcproi” miagakHA maomiero 0,05 ra. OTske, epeKTHBHUMA
aHaAi3 POCAMHHOTO ITOKPUBY MOKHA OTPUMATH 3a JI0ITOMOT0I0
IIOBTOPHUX CIIOCTEPEZKEeHb 3a JaHMMHU ceHcopiB Landsat, 3a
JIOTIOMOT'OI0 O0€3KOIIITOBHOTO ITPporpaMHoro npoaykry GRASS.

[Tigbip Ta 3aMOBAEHHH 3HIMKIB moadrae y mimbopi
3HIMKIB 3a BETeTallilHUH I1epio (IepBEeHb — BEPECEHB) Ta 3
MiHiMaABHOIO XMapHicTO (o 10 %). Mae 3HaYeHHS TAaKOXK
pPiBE€HB IIOIIEPENHBOTO0 MeOMETPUYHOI0 KOPUTyBaHHS. Bin
IIOBUHEH OyTHU IKOMOTA BUIIUM.
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Ha#inaBrimumu JOCTYITHUMHU KepeaaMu
CyIIyTHHKOBOI iH(popmarii € 3HiMKH Landsat. [IpocTopoBa
po3diAbHA 3MaTHICTh TAKHUX 3HIMKIB 28,6 M. [Iag IpuUKAaLy
o0paHO TEepPUTOPil0, AKYy IOKPHUBAIOThH 3HIMKU Landsat-
TM pl85r25. 3ama"HuM KPUTEPIAM BIiAIIOBIiZAAO0 KiAbKa
3HIMKIB, 3aBaHTaXKE€HHUX 3 JOCTYITHUX ZKEPEA.

[Minibpano omuH 3HIMOK Bim 1986 poKy 3 HOMEPOM
LT51850251986220XXX05, 1m0 po3uIudpoBYETHCH:
ckanep — Landsat-5; KoaoHka i pgamok — pl85r25;
nata — Big 1986 poky i 220 gHiB y poli. [ag HOPiBHIHHA
BHKOpUCTaHO 3HIMKH Landsat-5 Big 2010 poKy i3 Homepom
LT51850252010158MORO0O0O, BigmoBimHO: ckKaHep -
Landsat-5; koaoHKa i pan—pl85r25; nara-Big 2010 poky
i 158 gHiB y porii.

BinmoBinHO [0 HOPAOKOBUX HOMEPIB AHIB Yy POILIi
IpUUMAaloTh 10 oIIpallfoBaHH4 3HIMKHU Bix 120 no 170 gHiB.

[ast migbopy HeOOXigHOTO 3HIMKa CKOPHUCTAEMOCH
IHTEPaAKTUBHOIO KapTOI0 YU KOOpAWHATaMU, KOTPi HadBHi
y IIOIIYKOBIi# cuctemi cepBicy GloVis.

9.2. IHCTpPYKLiA 3 OTPHMaHHSI OE3KOLITOBHHX
KocMiuHHux 3HiMmKkiB Landsat-TM, ETM 3a momomMmoroo
neperaanada EarthsExplorer

s 3aBaHTa>KeHHS 3HIMKIB i3 BIAKPUTHUX apXiBiB
MO3KHa BUKopuctatu opay3ep EartsExplorer, 110 ae 3mory
BHKOPHUCTATHU 3allUC TaKUX KpUTepiiB Binbopy 3HIMKIB,
dK: BH/ CKaHepa, Micdlli poKy 3a BereTalliiHUHN mepion,
OEeHHEe 4YM HiYHe 3HIMaHHd, MaKCHUMaABHO [OIIyCTHUMa
XMapHicTE (puc. 9.1). [JAgd HOBHOIIIHHOTO BHKOPUCTAHHS
TaKOro CepBiCy HeoOXi/HA peecTpallis Ha IIbOMY CaHTi.

Y TakoMy meperasgaadi MoxKHa BigiOpaTu 3HIMKU 3a
MIASTHKOIO Y BEKTOpHOMY hopmMarti. [Iasd yCyHEHHS ITOMHAOK
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min 4yac BimoOpazkeHHs BeKTOpPHoro dgatiaa y 6Opaysepi
pioro Tpeba nepeBectH y popmat KML, 11100 BUKOPUCTATH

B EarthsExplorer.

IS i | resnacams. | ioiam

1. Enter Search Crilena

i e pOAR SO 1 N A1 A
A erder oAl o e s el s
caech s (1 AMISCE MR KoK, AW 11 165
docmeniasgrl, mdr ooz a dee g

| overe ETENREY

[ 9 | e |
Y ecmciin G|

X X X X X X X X ¥ X

Puc. 9.1. Bu6ip B EartExploerer miciie po3ranryBaHHa 06’eKTa
3a KML-datisaom

Y npoMy po3miai MOKHa BU3HAYUUTH Micdlli 3IOMKU
(TpaBeHbL—BepeceHb), a TakKoxXK mepioxg dyacy (1986-
2010 pp.).3a momomororo 3akaanku “Data Sets” obuparoTs
HeoOXiMHUHM ceHcop, y HamoMy Bumnanky — Landsat TM
(puc. 9.2).

........ I e s |

2 Select Your Data Setis)

(Chack e bowts bod Hha Tt Se) o wa it 5 saarch
it rhores seechg dats ses) CAuk e dockdons
Crfers of Hesuts Dofons beimw Choh e pae sgnpest
10T bRy A ¥ e i i ] 60 s

0 T

Puc 9.2. Bubip 3HIMaABHOI CHCTEMH
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Haai B wmenro “Additional criteria” Bim3zHa4acMo
KpuTepid xmapHocTi (MeHitre 10 %), 4yac 3HiMaHH4A (A€HB),
piBEHBb F€OMETPUYHOI0 KOPUTYBAHHS (HAWBHUILMI), PELITY
3aauIraemMo 6e3 3miH (puc. 9.3).

3. Addtional Criteria {Optional]
i T i LA £k clic 541 Skt 12 ther

thopeien b st e ek o oriers for mach dats
s

e s
LisT

Puc. 9.3. Bubip mogaTKOBUX mapaMeTpiB

[licas nporo TtucHemo “Results” 1 orpumyemo
CIIHMCOK 3HIMKIB, gKi MOXXKHAa 3aBAaHTA>KUTHU YU 3aMOBHTH.
[TepeBaroro BUKOPHUCTAHHS TAKOTO Opay3epa € MOKAUBICTh
30epexkeHHsI KPUTEPIiB IIOUIYKY V Ipodiai 3a AOIIOMOTOO
KoMaHau “Save criteria”

9.3. IliaroToBKa MAOJZATKOBHX MOZAYAIB ZAA
onpalloOBaHHSAI 3aBaHTaxKEeHHX 3HIMKiB

dass  ompamoBaHHsS  pacTpoBoi  iH(popwmarii
y ¢opmaTi 3anmucaHHUX CYIOYyTHHKOBUX 3HIMKIB
HeobOximuuit Mmoayab GDALTools, akuii Bxonutsb B QGIS
nouynHao4du 3 1.5.0. [lepeBipuTu 4u BCTAHOBAEHUH
TakKu#, MoxKHa 4Yepe3 “MeHenskep IIAariHIB” y MEHIO
“Ilanarinm — KepyBaHHS naariHamMu’. SKIIO TakKu#
MOAYAb PO3IIHUPEHHS HasIBHUM 1 HeaKTHUBHUM, HOro
HeoOXiqHO YBIMKHYTH (puc. 9.4).
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[na akvBaul [ AeaKTMBAEL MOAYNA KNALHITE foro onuc 2o npanopeus

A A { 0.3) -
3 ‘ Raher dasmﬁmhon Eccuracy assessment tools
finarisn menu, toolbar
DE Manager (0.1.20)
x §t Manage your databases within
== Installed in Mnaris menu/| oolbar
GRASS
x LLIap GRASS
nstalled in Nnarivm menu/toolbar

GdalTools (Version 1.2.29)
% Ink: ate dul toals nto gos

Raster menu/toolbar

i GeoCoding (2.4)
x| “ GeoCodin and reverie GeoCodl using Google web services
netalied in ment [ too) Pt Good

(<]

KaTanor mogynie: C:/PROGRA~1MNextGIS CGIS/apps/gds-dev/plugins

E | BubpaToce | |OuwncwTipe | | Canced

Puc. 9.4. Meunenxep moayaiB QGIS

SJKIIl0O MoAyAd HeMa€e y CIHUCKY MOOCTYIIHHX, HOoro
HeOOXiJHO BCTAHOBUTHU. [IAS IILOTO:

1. Bigkputn “BcecraHoBaAiOBaY MAariHiB” (y MeHIO
“Ilaarinn — 3aBaHTaxkutu Phyton-naarian”).

2. Tlepe#iTn Ha BKAQAKY “IIAariHHU” i 3a IOIIOMOTOIO
diabTpa ab0 BUKOPHUCTOBYIOYU CMYTY IIPOKPYyYyBaHHS
sHaxtitn y crnucky GDALTools, BuokpemMuTH HOrOo i
HaATHUCHYTHU “BCTaHOBUTH IAariH’.

3. Ilicaa 3aBaHTaK€HHA MOAyAd BiH aBTOMAaTHYHO
aKTHUBI3y€e€ThCH.

BcranoBaeHUH i aKTHUBIZ30BaHUN MOIYAL CTBOPIOE II1e
OIIVH IIyHKT y ToA0BHOMY MeHIo QGIS (ak1mo BiH BigcyTHIiH) —
“Pactp”, abo momae CBOi iHCTPYMEHTH B iCHyIOUE MEHIO.

9.4. 36ip pacTpa 3 KaHaAiB
3HiMoK Landsat y BUraszai pacTpis, II0 IIPECTABAIIOTH
OKpeMi KaHaAu 300pasKeHHsI, Mae BChOro 7 datianiB. Ham
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HeOoOXiTHO OTpUMATH OWH paiia 3 7-Ma KaHasaMU. [{As ITbOTO
obupaemo “Pacrp—Miscellanous—O0’emaaTu” (puc. 9.5).

or |Par:rp Database Analysis Web Joeigka

B = Raster calculator .. E |_| 2 !E! S = T
Zonal statistics U Lo 0 8 —[]é
Projections r B & 2 .;j o= .:;E.. ['g] 4
MepeTEopEHHA ¥ LR -
Extraction 3
AHaniz L
=0 ¥ Build Virtual Raster [Catalog)
YcraHoskw Gdal Tools 06 en

i} Hpopmauia

.'. Build overviews [Pyramids)

25 Tile index

Puc. 9.5 O6’eqHaHHa KaHaAiB 3HIMKa B €QIUHUH pacTp

A 3pydHOro oIpallfoBaHHsS BcCi 7 dalaiB ckaa-
JaeMO B OOHY ITalKy (pHc. 9.6).

metod_kyw » p].SSr__l » 18525 1046. 0808 |4

- E Ao - it £runsHAR ADETYTY AR T Nokas cnaitgs danmean = = [ &

7 ¥ropoBanus :
& Zaanrawesa (21
15, Hepaena iaginan
Bl Pefiounii crin
P LT5185025198622  LT5185025198620  LTS1AS026108622  LTG185006198622  LT5185025108620  LT51B5025198622
& EifiaioTeen XN05_B1 QX05_B2 Lhesil:x] 0H0D5_B4 DIAHO5_BS QXXX05_ET
B Biazosarecn
5 Dowvmenm B

l & ENEMEHTIE

Puc. 9.6. Ilanika 3 okpeMuMH (pafiraMHu-KaHaraMHU 3HIMKa
Landsat TM

BinkpuBaemo menio “Pactp” Ta obupaeMo ITyHKT
“O6’emHaHHga”. 3aIOBHIOEMO IIOAST JiaAOTY:
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— ¥ moai “BuxinHi daiian” depe3d KOMy BKa3yEMO
oBHI iMeHa atiriB-kaHaaiB. OCKIiABKM BCi pacTpu y
Hac AeXXaThb B OAHINM marrli, MOXKHa BYUHHTH ITPOCTIIIIE:
Buokpemutu “Choose input directory instead of files”
1 BHOKpEeMHTH Nanky. [Ipumitka: JKHOI0 3a3HadeHi He
BCci daliau (HaIpUKAa[, BUMKHEHUU 6-U KaHaa, IO,
3a3BUYal, poOASITH, OCKIABKY BiH TEMAOBHUH), TO HEOOXITHO
MOro BUOAAUTH 3 IIANKH.

— ¥ noai “lLliaboBuil (pa#in” BKa3yeEMO ITOBHHUH IIASIX
[0 Pe3yABTYIOUOro dparisa. 9K i B morepeJHEOMY BUIAIKY,

2

KHomKa “O6patH ...” TmoaAeriiye e 3aBaaHHd. [IpumiTka:
30eperTu pe3yAbTaT MOXKHa Yy Oyab-gkoMy dopMari,
mo tmiarpumyerbcss GDAL. O6paru dopmar MoOXKHA
3a JOIIOMOIOI0 BHIIQAAIYOro cnucky “Tumm daiiais”.
3Buuaiinuii popmat aaga tTakoro Bunaaky GeoTIFF. Im’a
daiisa Kpallle 1aBaTH OCMHUCAEHE, HAIIPUKAAL OAST BUIIAAKY
Buire: 185025_19860808, mepiui mudpu Mo3HAYAIOTH
HOMEHKAATYpPy 3HIMKa B cucteMi WRS-2, ocTanHi 8 - maty
y popmati PPPPMM/I/I.

— OcKiABKHM HaM HNOTPiIOHUH pacTp 3 6-Ma KaHaraMH,
CTaBUMO Iparioperp “3KAe0BaTH [TOKaHAABHO . JKIIO He
IIOCTaBUTHU HOTr0, TO OTPUMAEMO OMHOKaHAABHUN PacTp.

— SIKO10 OTpHMaHHM pacTp HOTPIOHO BUKOPHCTO-
ByBaTU B [OAAAbIIi# pobOTi, MOXKHa BCTAaHOBUTH
npanoperts  “/lomaT 40 KapTH IIicAd 3aKiHYeHHd”
OKpeMo HaroAOCHMO 11010 I'pyItu “ITapaMeTpr CTBOpeHHS”
(puc. 9.7). 3 ii momoMoror MOXKHa BHKOHATH “TOHKE”
HaAallITyBaHHS CTBOPIOBaHOro aiiaa, HaIpUKAAL,
YBIMKHYTH BUKOPHUCTAHHA CTHCHEHHS, MeHepalito world-
darina Ta iH. Hampukaan, mas dgopmatry TIFF mozkHa
BcTaHOBUTH Taki nnapamerpu: COMPRESS = LZW, TILED
= YES, TFW = YES i BIGTIFF = IF_NEEDED. Ilum Mmu
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YBIMKHEMO CTHCHEHHS PE3yABTATY aATOPUTMOM AeMITeAsd—
3iBa-Beau (Lempel-Ziv—-Welch), ctBopumo world-patia,
3a HeoOximHOCTI Oynme 3amisHuii pexxum BIGTIFF, a cam
pactp Oyme CTBOpeHHM 3 po30MBKOIO Ha TaMAH, IO B
OEesSKUX BUIIAAKaX HiABHUILyE NIBUAKICTb 3aBaHTAXKEHHH 1
BiATBOpEHHS.

3araroM BUKOPUCTAHHS [OJATKOBUX I[IapaMeTpiB
BHMAarae mnorepeaHboro MOCAIIZKEeHHS, aaKe IIapaMeTpH,
ONITUMAaABHI [IAS OOHUX 3aBIaHb, MOXKYTh BUSIBUTHUCH
HEITPUUHATHUMH 1A BUKOHAHHS 1HIITHX.

SIKII10 HEMa€e 0COOAMBHUX BUMOT, TO HE BCTAHOBAIOUTE
[OOOATKOBI ITapaMeTpPH CTBOPEHHSI.

| Choose input directory instead of flles

Input directory 122018 5_25_1986_0808 BubpaTi...

PexypcuBHWiA 0bxia kaTanoris

Output file 20/185_25_19860808.5F | | Bubpati...
No datavalue |0 i%|

M 3KNSIOBATM NOKAHANEHD
BUKOPWUCTOBYBETH NEPETHH obxBaTIE

B3ATH TabnuLo NCeBA0KONLOPIE 3 Neploro 3o6pameHHa

% Creation Options

|_| In's 3HAYEHHA HopaTu
i TEW ' _FES Bupaniati
4] :

2| TILED YES

i L

Joaati Ao KapTH NicNA 3akiH4eHHA

TILED=YES -of GTiff -0
E:/metod_kyiv/p185r25_1986220/185_25_19860308. tif
E:/metod_kyiv/p185r25_1986220/185_25_1985_0808/L
T51850251356220%XX05_B1.TIF =
E:/metod_kyiv/p185r25_1986220/185_25_1986_0308/L (-

TCARENIC10R&7NYYYNE R TTE

gdal_merge.bat -separate -co TFW=YES -co B | / |

Ok Close Help

Puc. 9.7. JomaTkoBi mapaMeTpH OAS CTBOPEHHSI PaCcTPOBOTO

haiina
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IlicaAga Bcix  HeoOXIMHHX  IIOAIB 3aII0BHEHHS
HaTuckaemo OK 1 dYekaeMo 3akKiHYe€HHS IIPOIIECY.
[IpuMmiTKa: y HHUXKHIH 4YacTHHI [Oian0roBOro BiKHa
BigoOpazkaeTbCss KOMaHIHUHN PAOOK, 1110 BAKOPHUCTOBYIOTH
nad oriepairii. 3a Heo6XiMHOCTI HOro MOXKHA CKOITiIOBaTH,
BimpenaryBaTu Ta BUKOHATHU OKPEMO.

9.5. HaaamTyBaHHA BiZoOpaskeHHs1 pacTpa

PesyapTaToM monepenHboi omepariii OyB HOBHH
daiia, i Ternep HOTO MOXKHA ITEPETATHYTH.

[lasT KOPEeKTHOTO BimoOpazkeHHs iHdopmarrii, 110
3HAXOOUTHCS B PI3HUX IMPOEKINIX HEOoOXiaHO ob0paTu
“YcranoBku — BaactuBocTi nipoekTa”. [Ias BAACTUBOCTEH
poekTa BHUOpaTu 3akaanky “CucremMa KOopAMHAT’ 1€

«

3a3HAYUTH “YBIMKHYTU II€epeTBOPEHHS KOoOopAUHAT “Ha

ABOTY”” (pHC. 9.8).

/. Bracrusccrinpo

'\ 3aransHi 3 CHCTEME KOOPAMEST [ 1| LnedTudikyeni wapu OWS Server
X| EKMIDYHTH MEDETEONEHHA KOODAMHAT "Ha TboTY ™
DigsTD
Recently used i f yst:
|CMcleMa KOOPAMHAT ID oxepena
WGE84 / UTM zane 35H EPSG:32635
(] | )
Coordi fi vst of the world MpuxoBaTy 3acTapiew OO
| CHCTEMa KDOPAWHAT ID g=epena &
i WG584/ UTM zone 30N EPSG:32530 | |
- WGSB4 / UTM zone 305 EPSG:3273(0 =
o WiG584 / UTM zone 31N EPS:32531 5
i WG584 /) UTM rone 315 EP5G32Z731 . I
EE | ]
4proj=utm +zone=35 +datum=WE534 +unite=m +no_dafe

ﬂ

Puc. 9.8. Bubip cucreMu KOOPAHUHAT [IASI TIPOEKTY
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3a 3aMOBYYyBaHHSM pacTp 3aBaHTaXKYEThCd 3
BHKOPHUCTAHHSIM CTaHAApPTHOI KoMbOiHallii kaHaaiB 1-2-3
(puc. 9.9), 10 He 3aBXAM 3PYYHO. 3MIHHUTH KOMOiHAILiIO
KaHaAiB 1 medki iHI mapameTrpu BimoOpazkeHHS pacTpa
MOXKHa B [fgiasroroBoMy BikHI “BaactuBocTti mI1apy”
(aKTHUBI3ye€ThCA 3 KOHTEKCTHOI'O MEHIO IIapy, IIPaBOIO

KHOIIKOIO MUIII, IIYHKT “BaacTtuBocti”).

& NedtGS OIS 180-Luboa 1R s . - S

Qadin Mpasea Bug UWhp  Yoawomew Taarivg Vecor Facp  Database  Anabmis Weh  fomigea
r = = o A o B o A T - oL E= 4
e BE: g MESSFfFRBRER e CH=EE ]

- s : » (lg» |e:¢n B e s >

X! Contral rendering arder

Bromser [I=JES)
bgOmmmrmn 1%, Acd Selection i
3 |gb Home :_
h Favourites
3 || oy
T oy il
i) E/
R
3 G o
0 b e &=

| ]| weormunam || 55245 560065 || acarat | 2121258 = |57 3 Rencer | 2o s | [ @] ]

Puc. 9.9. Kombinania kaHaaiB 1-2-3, mokpallieHHs KOHTPACTy
HE BUKOPHCTOBYIOTH

KoMOiHariss KaHaAiB i aATOPUTM ITOAITIIIIEHHST KOHTPACTY
HaAAIITOBYIOTHCS Ha BRAaLi “Ctuan” (puc. 9.10).

Huzkye HaBeneHO OAUH i TOM caMuil pacTp 3 Pi3HUMU
KOMOIHAIliIMH KaHaAIiB 1 aATOPUTMOM  ITOAINIIEHHS
KOHTPACTY.

BinmoOpaxkeHHsa i3  HOKpaUIeHHSIM  KOHTPACTYy
IIpeaCTaBACHO Ha PUCYHKY 9.11.
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&t | B Mpasapicrs | %, Jeremes | () Mereaan O Doenan
“BacfioanaTn a
OnHOKSHANHe Tpe ® TOBINKAHARLHE KONLOpIEe THBEDTYESTH HONDHY KapTY

Bufip Kanant AGE T3 o poITATHEHR

Hepodni anan fiaran L o
J=nesuin aHan Kanan 2 -
Covti wawenn Kerar 3 v
&) HopacTyEANERALERE SRaERHA Fin, | nasT. Ja senumuymarsn Ri16:28:3
[rrpn—1 [ Marc, sepmomdi 55
M, zenzreit 1 T M, smnemif 53
M, Dl ] Mat, ol
EVHORHCTORPEETH CTSHASETHE BIEXHIERHA =
yeara: Jriac, oy fiy IABHHAY 250 oFHCNEHHIY B REIY NOTOSH R
SITAHTAMMTH HE, | NFKE A K3HE03
Poaxana urumoe)
CawTitl [oEreHIE]
B moTounmx newex | JamarramiTi
TRADBLIEHHR KORTOECTE
Moo Ees pasTarymaaa -
32 saroEuyEaHa B23 D0ITAr yEEHY
BULHUEMTH SHEEHHR 38 JSMOEUYESH-N | SHEDRITH O SHEURKHI 33 SEVO0SUVEERHAR | | JEEEHTENATH CTk .. 3G2perTH CTUrE ...
o% | Cancel Apply Help

Prc.9.10. BikHo BHOOpPY BAaCTHBOCTEH pacTpa

Daiir Mpassa  Bwg Wap Yranoakw MAren  Vertor Pacp  Datsbase  Anahsls  Wen  fonipa

N-ARRT YASAPRAMRNG o -wE - B &

20 & s 5 @ B2 - g [ W o @ -
EEnoeo

Lapn

13 Control rendering order

B EIE
saomeen (%, Ao saernon i |
| g Home fad

Favourttes

i

s | g e | 2o o] e e e |
— ==

Puc. 9.11. KowmbGinaria kaHaaiB 4-5-3, po3TATHEHHS 10
min/max + crangapTHe BigxvaeHHs 2.0
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Y mpomy K BiKHi, Ha Bkaaaui “IIpo3opicts” MoKHA
BKas3aTH 3HA4YeHHS pacTpa, SKe BUKOPUCTOBYIOTH $K
NODATA. Y nHamoMy HOPHKAai YOpHi 06AacTi HaBKOAO
pactpa MmaroTh 3HadeHHd O (Hyap) Illo6 obpartm ix, mu
BcraHoBHAU O gK 3Ha4yeHHd “/laHi BincyTHi” (puc. 9.12)

(oo EE e e
& Crame | B0 Korpnn ket I_F' Mocscpicts | %, Saransi 0 Metansd (7% Mpenion | 1] retorpava
3arans-a rpozopicTe FH3UEHHA "3 BTy TH |
Gk - |
ol 1@
HyAn0sa 0% MogHa I & |
TIAREME TP NpEE0pocT| -
Hanan nocsapecti He sanano =
Tepenik npo3oouy rikcens | 5] |
Hepoannit [ Jencrmi I Cuniiit IB'u(uan nnunnocri]
1]-32768.00 -32765.00 -32765.00 100 00
BLHOBHTH ZHAUSHHA 33 2SMOBUYEAHHRM | 36208rTiH K 3HaUS-HA 32 33M0BUYSSHHAN FAESHTAMITH CTHME .., SBECErTH CTHMS ...
ok | Cand Aoy el

Prc. 9.12. BikHO 1Al IPUCBOEHHS BAACTUBOCTEN pacTpa

PesyapTaT 3acTOCyBaHHS TaKOTO HAAAIITyBaHHS
Huk4e (puc. 9.13).

PesyapTyrouuti 3HIMOK OpUaaTHUN OAd

OIIpalfOBaHHS i aHaAi3y 3 METOIO0 MOOY/I0OBH TEMaTHIHUX
KapT.
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@oin [pszes Brg Wep Yersmome (aaries  Vedor Facp  Dstsbese  Anslysiz Web  Jomake

DeABRD S0 %0 AR MR o@-b-%E » @
JBGERA =28 2033 - - =~ o 9> -
PR RS X6

5]

185_35 19860808

Bewsar =
g DHGERATH I‘,Md Selachion e i
B g Home |=4

|| Fauourites
B s
B e
Bl oy jus
Bl 2
BN By
B s 1=
ks 3
Koopauwarn: 2276 SA00ES || Macumas [ 12191258 | =[] s Ronser | 2500055 [ [ ]

Puc. 9.13. BigyaaizoBanuii 3HiMOK
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3AHSITTS Ne 10.
MOP®OMETPHUYHHH AHAAI3 PEALEDY
3ACOBAMH QGIS

Buxinni nani: mporpaMHe 3a0e3IiedeHH cepeaoBHUIIA
QGIS, xxypHaA T€OAOAITHOTO 3HIMAHHS JIASHKHU.

3aBnanuga: 3acrocyBanHd ['IC mig gac TeogoaiTHOTO
3HIMaHHS KOHTYPIB miaAgHKH. O3HAHOMAEHHS 13 MEeTOJaMH
iHTeproadanii 1 poBoi Momeai peabedy B CEpemoOBHII
QGIS. INobGynmoBa KapT 3a IUQPPOBOIO MOIEAAIO PEAbEDY
3a BUCOTaMH HaJ PiBHEM MOPs, CTPIMKICTIO CXHAIB Ta
€KCIIO3UIII€I0

PoboTa nmpoBoaUTECS 3a HACTYIIHUM aATOPHUTMOM:

1. CTBOPUTH TOYKOBUH MIap AL JIATHKU HA OCHOBI
KOOpAWHAT, TEOM0AITHOI 3MOMKH.

2. [TobynyBaTu upoBy MOLEAbL peAbe(dy Ha OCHOBIL
inTeprioasnii meromom TIN Ta obepHeHOro 3BaKyBaHHS
BimcraHe#.

3. MopdomerpuyHuii aHaasiz TepuTopii Ha OCHOBI
nupoBoi MoAEAl peabedy.

10.1. InTepnoaanisa nuudpoBHX MoAeAeH
peanedy 3a MaTepiaraMH reose3H4YHOro 3HiMaHHS

Iad  BUKOHaHHA  POOOTH  CKAQOEHO  3aBIaHHS
(taba. 10.1).

Y Tabauii mnomaHo HoMepu Ta KoopauHatu (X,Y,Z)
TOYOK. TabAUIIO 3 KOOpAMHATAMH 3aITUCYIOTh ¥ hopmat CSV
Ta 34UTYIOTh ¥ cepenoBullli QGIS, sk 3a3Ha4eHOo y IMyHKTi 7.1.
Otpumaemo Habip TOYOK, K MIpoiArocTpoBaHo Ha puc. 10.1.
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Tabruus 10.1

No y X z
1 109,39 128,13 152,84
2 -108,67 106,02 153,55
3 -89,64 103,14 154,97
4 49,37 96,46 155,72
5 63,18 133,27 156,22
6 -31,89 167,64 157,78
7 25,16 128,35 159,24
8 -3,07 197,87 157

9 4,09 238,31 154,44
10 -26,29 271,73 153,54
11 45,83 234,97 154,86
12 97,54 266,69 152,15
13 -113,81 246,48 151,83
14 -151,99 216,08 148,24

Puc. 10.1. ToukoBul 1m1ap Ha OCHOBi T€OMOAITHOTO 3HIMaHHS

Ta aTpHUOyTUBHA TaOAUILS

Otpumyemo Habip TOYOK i3 KOOpAMHATAMH, B TOMY
qncai 1 Bucotu (Z). Ha ocHOBI TakKoro moKaszHHKa MOXKHA
3reHepyBaTH LIU(QPPOBY MOJEAL PeAbEQY.
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udpoBy momeanb peabedy (LIMP) MmokHa 3reHepyBaTH
3a [OIIOMOIOIO0 IiHTEPIIOASIII BHCOTHUX BIIMITOK, KOTPi
3HAXOMATHCSL Mi’K TOTOBHMM BHMIPIHUMH 3HAYEHHSIMU.
PosrasHemo gBa  MeTomu  iHTEPIIOAAil  ITOBEPXOHB
(3BopoTHROTO 3BasKyBaHHS BizcraHed Ta TIN).

Oas  mobymoBu  1mdpoBOi  MomeAl  peabedy
BHUKOpUucTaeMo “IlaHeAb iIHCTPYMEHTIB 0OpoOKHM maHux”, a
caMe — iHCTpPyMeHT “IHTeproaaItia”.

MaHenk iHcTpymMenTie OBpoGiu aaHux

*#- ﬂ- ::_»;] = ¢ '%

w
Q, Mowyk...
L4 ::'::l HeloaaeHo BUKopHCTaHI
AHaniz mepex
Ananiz penbedy
Basa gaHux
Bektop — CreOpuTH
BekTopHa enbBipka
BekTopHa recmetpin
BekTopHa Tabnuua
BekTopHe HaknageHHa
BekTopHuii aHaniz
Mpadikn
3araneHunii BekTop
IHCTpYMEHTK daiiny
IHCTpyMEHTH Wapy

ofofololofololofolofofolofo

IHTEpNOnALA

*  InTepnonauia TIN
h.l IHTEpNOAALIA METOACM 3ECPOTHEOTC 3BAXYEAHHA BigcTaHed (IDW)
TennckapTa (Ouinka WineHocti Aapa)

Puc. 10.2. IacrpymeHT “IHTeprioAsIiis” Ha ImaHeAl iHCTPyMEHTIB

06pO6KHU JaHUX

[nTeprioaqartia TIN nependbadae CTBOPEHHH
TPUAHTYALAIIHHOI TIOBEpPXHI 3 BEPIIUMHAMH Yy TOYKaX
iHTeproasanii. Burasaa giaroroBoro BiKHA OAS BUKOHAHHS
inrepnoasnii TIN maBeneno Ha puc. 10.3.
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() Iwrepnonauia TN x
P

MapameTpn AlypHan

BEKTOPHWIA Wap ATpubyT Tun
V-2_34 Z Tourm -

MeTog iHTepnonAul
TlirifHa >

ExcrenT (xmin, xmax, ymin, ymax)

Po3Hip BUXIAHOMO PACTRY

Pankm 2738 = | KonoHiu 1845 =
PosTawysaHns no X | 0,100000 % | PosTawysanHs no 'Y | 0,100000 =
IHTEpronLoBaHD

D:fGIS_training/Raster_Datafv2-34_tin, tif

V| BiakpuTi BUXiaHuMil dain nicna sanycky anropuThy
TpuaHrynauia
[MponycTumia pesynsTat]

BiaAKpMTH BUXIAHWI dhaiin Nicna 3anyoky anropuTHy

0% Cracysatn

3anyCcTUTH AK NaKETHWA NPoUEC. . | 3anycTUTH | 33KPUTH Losigka

Prc.10.3. [liaaoroBe BiKHO [ASI IIPOLIECY IHTEPIIOASILI]
3a meTomom TIN

3 MeTOI0 IIPOBEAEHHS IHTE PIIOASIIIii 32 TAKUM METOIOM
HeoOXimHO oO6paTu “BekTopHUi map” A iHTEPIIOASIi. Y
HaBeIeHOMYIIPUKAQIilleIIIap, CTBOPEHUH Ha OCHOBI Ta0ANITL
TEOOAITHOTO 3HiMaHHA. Takoxk “ATpuOyT iHTEpPHOASIli”
o06paHo 9K “Z” - KOAOHKY i3 IePEeBUILIEHHIMU, ITiCAS ITLOTO
TUCHYTH KHOIIKY “+”. [laai MeTozn iHTepmoadllii o6upaeMo
“Ainitina”; “EKcTeHT” MOXKHa obpaTu 3a po3MipoM IIapy,
abo 3a3HAYHUTHU Ha 300paskeHHI NPAMOKYTHHUKOM. “Po3mip
BUXiHOTO pacTtpa” Ta “Po3zrarnyBaHHg 1o X Ta Y MOXKHa
3aAMIINTH “3a 3aMOBYyBaHHaAM’. BKasyemMo HoIAgX Oad
30epexkeHHs pacTpa IU@pPoBoi Momeai peabedy y rpadi
“InTepnmoaboBaHo”. TakoxkK, 3a moTpedH, MOKHA 30eperTu
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BAAQCHE TPHUAHTYASINHY MOJEAb, Ha OCHOBI KOTpPOI
oynyerbca LIMP y rpadi “Tpuanryaqriis” ta “3amycrutn’
BHUKOHAHHA aaroputmy. Ilomibui mii HeoOximHi mas
irTepnoasanii LIMP 3a meTomoM 3BOPOTHHOTO 3BaKyBaHHS
Bincrane#i. Orpumana L[IMP cayrye pmasg mTOZaAbIIOro

MopdomeTpuyHOro aHaaizy (puc. 10.4).

a 6
Puc. 10.4. HudpoBa MoaeAb peabedy:
a — 3a meronoMm TIN, 6 — 3a MeTOIOM 3BOPOTHIX BificTaHetk

10.2 MopdomMeTHHYHHH aHaAi3 Ha OCHOBI
uudpoBoi moaeAai peabedy

MopdomMmeTpuIHNH aHaAI3 MOXKE BUKOPUCTOBYBATUCH
[ASl PO3IIOMAIAY TEPUTOPIiH 3a BHCOTOIO HaJ pPiBHEM MOp4,
€KCITO3UIIi€I0, KPYTICTIO CXUAIB. Y IIOJAABIIOMY MO3KE
CAYTYBaTH [IASI IIPOEKTYBAHHSA AiICOBUX JIOPIT, TYPUCTUYHUX
CTE€XKOK Ta OrAd0BHUX MaWmaH4uKiB. Takul aHaai3 € B
QGIS Ha “TlaHeai iHCTPyMeHTIB 00pOOKHM naHUX” Y PO3IiAi
“Anani3 pearedy” (puc. 10.5)

196



Manens iHcTpymedTie OBpoBin gaHmx
L L ROR=HI-RES

| Q nowy...

3 I'EI Helo aeHo BukopUcTaHi

b} Ananis mepex

= () Awaniz pensedy
@ Biaraneka
4% Tincomerpuyni kpnei
@ Excnosuuia comny
@ IHaeke nepeciveHocTi
@ Penced
@ Cxmn

Puc. 10.5. IncTpymeHT “AHani3 peabedy” Ha IIaHeAl

IHCTPYMEHTIB 00pOOKHM JaHUX

[IyakT “BigMuBaHHS” CTBOPIOE MOIEAb pPeAbedy
Oymoyroun 3aTiHEeHHs BIAIIOBIAHO M0 a3WMyTy i BHCOTH

CTOSIHHSI COHLIA Y IIEBHUM MOMEHT 4dacy (puc. 10.6).

Puc. 10.6. Peared Tepuropii, cTBopeHMit Ha OCHOBI

BpaxyBaHH{ a3UMyTy i BUCOTH COHIIA HaJ F'OPHU30HTOM

BianoBigHO, MOKHA BUKOPHUCTATH iHII iIHCTPYMEHTH
[AS TIOOYIOBU KapT 3a €KCIO3HIE€I0 i KPYTICTIO CXHUAIB.
Takox MOXKHa IMPOBOAUTU aHaAi3 peabedy Ha OCHOBIi
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LIMP, 3aBaHTakeHHUX i3 BIOKPUTHUX [IKEPEA (HAIIPHUKAA,
i3 catity Earthexplorer).

JIAST CTBOPEHHS KapT i3 130AIHIAMYU BUCOTH HEOOXiTHO
BUKOpUCTATH IiHCcTpyMeHT “I3oaiHia” 3 wmeHro “Pacrp”
(puc. 10.7).

IZElai Baza ganmx  BeB-caiit  OBpobka ganmx  [osigka

e & c-Li-§-r
4 e ppn

-E" Kanekynatop pacTpie...
Mpueeaerna pacTpis..
Anannz
Mpoekuii

PozBixHocTi

Bunyuenna W Bupizati oBnacts 3 pactpy...

|
E lzeniHia...

Puc. 10.7. BukopucranHsg iHcTpyMmeHTa “I30AiHig” gas

B Bupizatm pacTp 33 Wwapom mackm...

no0yI0BU ropu3oHTaAei Ha ocHoBi [IMP

HeoOximHO BHeCTH mapaMeTpu y BiAIIOBigHE
niasoroBe BikHO (puc.10.8).

G tsonims b 4

Faparerme | HygHan
| Exiamtwep

| ¥ mresmoeann G s2e54]

| HEEA KEHANE

EEEE 2
| [rmepoan w 10 s

| =, conana a =

| Heoms arpuebiyTa e i san o, aTpeByT oo v fiyae peeaniaro) [recBonimrom]
BV

| Sruieira HiR My, EARCERD S ere HTeRCT T irropaantt [reoBad s

b Posumpesi napane rpa
| Lzarhd

[:JE15_trairingfumchor_Datap=2 34 i lsalgpkg

| B oo dhoin MR TR Ao
KEHDO/HAE L BHOC GDAL DGR

gesl_mntour -5 1 3 ELEY 4 1.0 OfF 140.0 f‘G‘-*m : FLISETS fEOr R SHUADPDIS L ors | TEmpy
proceasing_H0G: {AHD o2 L6 65 T 1%:{;1115.1an"pr 1 Dol _kraiinggvectar_Delal
V2 M wsnl apen

0% CracyBari

| ST o s e T TpoUSC Sengomn || Jegem || Josisea

Puc. 10.8. [diasroroBe BiKHO [ TOOYDOBU TOpPU30HTAAEH
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Obupaemo iHTepnoaroBany LIMP gk “Bxinauit
map”. [daai BuU3HadaeMo: “IHTepBaa Mixk i3oaiHigMH”
3aA€KHO Bifl HEOOXiTHOI MeTaAbHOCTI KapT (Y HaBeIeHOMY
Bunaaky e 1 m); “HaszBa arpubyra” ne HaBeeHO BUCOTHI
BinmiTkn (ELEV) Tta “3mimeHHa Big Hyas, BiZHOCHO
dKOTO IHTepIpeTyBaTH iHTepBaAu’(y HAaIIOMy BUIAOKY
HaBeneHo 3HadeHHS 140, oCKIABKH MiHiMaAbHEe 3HAYEHHS
LIMP € 141). OTpumMaeMo TOpHU30HTaAL AAsd 000X METOdiB
inTepnoasmii (puc. 10.9).

Puc. 10.9. TopusonTaai, mobyznoBaui Ha ocHoBi LIMP

a — TIN, 6 — 3BOpOTHBOTrO 3Ba>KyBaHHS BiacTaHi

[ToGymoBaHi  TroOpu30HTaAl MaXKyTh  CAyTyBaTH
JOIOBHEHHAM [0 KapT TYPHUCTHUYHHUX MapIIpyTiB.
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3AHSTTS Ne 11:
IIOBYIOBA EAEKTPOHHOI KAPTH
AICOBHX OIAFTHOK HA OCHOBI
ITIAIIEPOBOI'O IIAAHIIIETA

Buxiaui mani: CkaHoBaHe 300paskeHHS MAQHIIIETA
AicOHacazKeHb (IpUpoAHUM 3amnoBimHUK “Po3rouua’),
FeOMETPUYHO TIPUB’I3aHUN CYIIyTHUKOBUM 3HIMOK Ha
TEPUTOPII0 300pazkeHHs abo IreOMEeTPUYHO CKOPHUTOBaHAa
TororpacdiyHa KapTa.

3aBaanHg: CTBopUTH iHpOpPMallifiHi ITapy KBapTaAiB
Ta BUMIIAIB Ha OCHOBI TI'€OMETPHUYHO CKOPUKTOBAHOTO
CYIIyTHHKOBOTO 3HiMKa ab0 (re0Kog0BaHOoi) TortorpadivHoi
kKaptu. CTBOpPUTH aTpPUOyTHBHI TabAWIll 4O HHX Ta
HaAIlOBHUTH IX AiciBHHYOIO0 iHQopMmamiero. CTBoOpUTH
TEMaTHUYHI KapTHU (PO3MOAiAy HACAIKEHB 3a TUIIAMU AiCy,
OoHiTeTaMU, IIOBHOTAMH, 3aIlaCaMHU).

11.1. 3aBaHTakKeHHSA reoOMEeTpPHYHO
CKOPErOBaHOI'0 PACTPOBOro 300paskeHHs

Y cepenoBuiie QGIS 3aBaHTaxKyeMO IIOIIEpPETHBO
reOMETPUYHO CKOPUTOBaHEe (T€OKOMOBAaHE) pacTpoBe
300paskeHHs — (MAQHIIIET AiCOHACa/?KEHb 3aTlOBiIHHKA
“Po3rouusa” (puc. 11.1).
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Puc. 11.1. F'eoMeTPUYHO CKOPUTOBAHE PACTPOBE

300pazkeHHd

11.2. OuudpyBaHHAa KBapTaAiB

[asg omudpyBaHHS KBapTaaiB CTBOPIOEMO shape-
ha¥iAu ITOAITOHAABHOTO THILY €OMETPii.

BinobpaskeHHs Ha KapTi: HaWMEHIINX CKAaJI0BHUX
AICOBHX HacaIXeHb — BHOIAIB  HEOOXiTHO CIIOYaTKY
BUOKPEMHUTH KpPYIHINI CKAQ0BI YacTUHU (YpOduHILA,
KBapTaAW), a II0TIiM CIIeHiaAbBHUMH 1HCTPYMEHTaMH
IOAIAMTH Ha MEHIIL CTPYKTYPHI OAUHUILLL.

BinMmexkoByeMO  3arasbHi  KOHTYPH  KBapTaais,
(puc. 11.2), a moTiM miaAMMO iX 3a JOIIOMOIOIO iHCTPyMEHTa
o “posaianmu o'exa” Po3pizaemMo TOAITOH CIIo4YaTKy Ha OKpeMi
KBapTaAH, MOTIM — Ha ApiOHiII CcKAamoBi (BUmiam). FKIIIO
HEOOXiTHO MpHEAHATH KBapTaa MO0 BiKE ICHYIOYHUX, TO

KOPHUCTYIOThCS IHCTPYMEHTOM “aBT03aBEPIIIEHHS IToAiroHa”.
JAst Kpaloro CIpUuiHATTS BiJoOPasKeHUX ITIOAITOHIB
MOXKHa IIOMIHATH KOAIp IIOAirOHa Ta AiHIHA, 0 HOro
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0OMEXKyIOTb 3a [JOIIOMOIOI0 peaakTopa “BAaCTHBOCTI
mapy” (puc. 11.3).

Puc. 11.2. BigMmeskyBaHH4A 3araAbHUX KOHTYPIB
onupyBaHHS

HacTtymHUM KpOKOM € TIPHUCBOEHHS aTpHOyTiB
ob’ektraM  1m(ppoBoro  iHdopmamiiHOoro - 1mapy (v
HaIlOMy BHIIQKYy — HOMEpPIB KBapTasaM). AKTHUBI3yeEMO
aTpubyTHUBHY TaOAUIIIO, 10JAEMO OKpPEME IIOAE i BITUCYEMO
HOMEp KBapTasy. 3a IIPHUCBOEHHA OIM(PPOBAHUM
KBapTasraM HOMEPIB y IIOLAABIIOMY IXHBOMY IIOAiAl Ha
MEHIIi CTPYKTYPHI OAWHUII (BHAiAM) HOMEP KBapTaAy
KOKHOTO BH/IIAY IIPOCTABASIETHCS aBTOMAaTHUYIHO. B iHIIIOMY
BHUIAJKY Il€ OOBENEThCHd POOUTH B PYYHOMY PEXUMI i
3aiiMae 3HA4YHO OiABIINX 3aTpaT 4dacy.
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Puc. 11.3. [loxia Ha OKpeMi KBapTaaHu Ta

onudpyBaHHS BUIIAIB

11.3. IIpucBO€eHHA aTpPHOYTIiB zAa BHZIiAIB
(HoMmepH, mAolLIa, THII AiCcy, MOBHOTa, mopoza i T.a.)

[lad  TOpPUCBOEHHS OKpPEMHUM BHOiAAM  II€BHHUX
aTpubyTiB CTBOPIOEMO B aTPUOYTHUBHIN TabAWIlI HOBI
IIOASI i 3aHOCHMO BIAIIOBiAHI AaHi ab0 HPHUETHYEMO 0
aTpUOyTHUBHOI TabAULI TOTOBY 6a3y JaHUX.

[lasT CTBOPEHHS TaKoro aTpubyra, IK HOMEpP BHUIIAY,
B aTpUOYTHUBHIA TaOAHLI HEOOXiMHO CTBOPHUTH HOBE IIOAE
“Ne BuAiAy” i, BAKOPUCTOBYIOYH iH(OPMAILil0, PO3MIIlIeHy
Ha IIAQHIIETi, BHECTH HOMepa KOXKHOTO BH/IIAY OKpPEMO
(puc. 11.4).
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Puc. 11.4. [IprcBoOeHHSI OKpEMHUM BHIIAAM

BiamoBimHOrO HOMEpa

ko AiciBHHM4YA iH(OpPMALliS PO CTBOPEHI 00’€KTHU
HasiBHA B eAEKTPOHHI# 0a3i aHuX, To pOOMMO IPUETHAHHS
0a3u maHux [0 aTpUOyTUBHOI TabAUII CTBOPEHUX 00’€KTIB
(puc. 11.5).

b o, Bl el 7, BBl 1

RE@xa 0 E «TRES P BRESR

Puc. 11.5. Ilpueguanusa 6a3u gaHUX 00
aTpubyTUBHOI TabAMIT

204



11.4. CTBOpeHHA TeMaTHYHHX KapT (po3moziay
HacaZXeHb 3a THIIOM Aicy, OoHiTeTOM, MOBHOTOIO,
3aracaMH)

JAsi CTBOPEHHd TeMaTHYHHUX KapT 3a TUM YU
IHIIIMM TTOKA3HUKOM 3[IiHCHIOEMO CEAEKTHBHHUHN Bimbip 3a
BIiAITOBIAHUM ITOKA3HUKOM.

3aBepuriyeMo HaaexkHe OQOpMAeHHa 1 dopmy
BUBENEHHSI Ha [OpPyK CTBOPEHUX TEeMaTUYHUX KapT
(puc. 11.6).

POINOALT HACATAKEHL 3A THIIAMHM JICY

110 000
w (1]

Vaponui mommeenns
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Puc. 11.6. HaaexxHe odpopmaeHHd i (popMa BUBELEHHS

Ha APyK CTBOPEHUX TEMaTHYHUX KapT

AHaaOriuHI TeMaTH4HiI KapTH MOXKHa CTBOPHUTH 3a

6y,ZLB—HKI/IM IIOKa3HHUKOM, 3aHECEHUM Y 6a3y JaHHUX.
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SAHSTTS Ne 12.
CTBOPEHHS WEB-KAPT
ITPHPOJOOXOPOHHHX OB’€KTIB

Ha cydacHoMmy erari po3BUTKY TreoiHdopMalliiHuX
TEXHOAOTIH IIlepa3 ToOCTpillle IIoCTa€ IIUTAHHS II0JI0
aKTyaaizalii Ta HOIIMpeHHd IeoIIPOCTOPOBOi iHpopMarltii
[lepenyciMm 11e CTOCYyETHCH IIPHUPOIOOXOPOHHOI MiTIABHOCTI.
KpiMm TOro, MOBOAI IMIBHAKHUMH TEMIIaMH PO3BUBAIOTHCS
TEeAEKOMYHIKAalliliHi TexHoAorii (B Tomy umcai Internet),
3pocTae IIPOIyCKHA 3[AaTHICTh MepexkK i 00YuCcAIoBasbHa
MOTYKHICTh KOMITIOTEPHOI TEXHIiKH, 3pOCTa€ KiABKICTb
KOPHUCTyBadiBy Mepexkax. OTOXK 3aKOHOMIpHHM eTalloM
PO3BUTKY TeoiH(Op-MalliiHUX CHCTEM CTa€ ixXHe
BUKOpUCTaHHA B Internet y Burasai Kaprorpadigamx
cepBiciB, reoropraaiB, i iHmMHUX KaprorpadidyHux web-
JIOoaTKIiB.

Y wmam dyac icHye 0e3aid BapiaHTIiB mybOaikariii
IIPOCTOPOBUX MOaHUX y Mepexi Internet: Bim mpoctoi
nybaikarii shape-datina Ha KaprorpadidHOMy cepBici
Tuny Google maps 10 CTBOPEHHS CKAAQHUX I'eOIIOPTaAiB,
dKi PpO3TOpTaloThCd 13 3aCTOCyBaHHAM CHEI[IaAbBHOTO
nporpaMHoro 3abesnedyeHHda — [IC-cepBepiB. Bouu KX,
OKpiM BifoOpazkKeHHS I'eONPOCTOPOBHUX MAAaHUX, HANAIOTH
Pi3HiI MOKAMBOCTI [iAs IXHBOI OOPOOKHU, aHAAI3Y i 3aXUCTY
iHopMalrii, MalTb PO3IMHUPEHI MOIKAUBOCTI  OAS
PO3pPOOKHK HIporpaMHOTO 3abe3ledyeHHs, 110 B3aEMOIIE 3
HUMH (IOOATKIB OAsT MOOIABHUX TeAe(POHIB i cMapTgoOHiB,
HacTiaAbHUX ponatkiB gaa [IK, web-momartkis). Taka
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B3aEMO/lid nependadae ABOCTOPOHHINM OOMiH JaHUMHU MiXK
['IC-cepBepoM Ta KAi€EHTCHKUM nogaTkoM. ChorogHi icHye
0BOAI OaraTo pilreHb KOMEPIIHHOTO i HEKOMEpPILIiHHOro
xXapakTepy B cerMeHTi puHKY ['IC-cepBepiB.

o KAIOYOBHX KOMIIOHEHTIB Cy4acHOT0
iHgopMaIlifiHOro iHTEepPHET-CEPEMIOBHUIIIA HaAEXKATh BeO-
IIOPTaAM K OCHOBHI BY3AM OCTYIIy M0 iH(pOpMAallitHUX
pecypciB, a Takox Beb-cepBicH gK yHiiKoBaHi 3acobu
HaJaHHg iH(OpMAaIlifHUX IMOCAYT (IIOIIYKY, [€pPEeTAdmny,
3aBaHTaXKEHHS Ta BUKOpUCTAaHH4 iH(opmalii B [HTepHeT).

Y cdepi reorpacignoi iHQoOpmalii HazBaHi
KOMIIOHEHTH IMEHYIOTh, BIAIIOBIAHO TreolopTasaMH Ta
reoinpopMmalitnumu  cepBicamu, abo I'IC-cepBicamwu.
[IpuraazioM MOXKYTb OyTH BCECBITHBO BiflOMi IeOIOpTaAsH
Ta ['IC-cepBicu MapServer, Google Maps, Open Street
Maps. Ha Bigminy Bix HUX, reoincgopMmaititini Be6-cepBicH,
SIK BAACHe 6231 reorIpoCTOPOBHUX JaHUX, HA/IIA€H] 0iABIIIOTO
pecypcoMicTKicTio. BoHu, 3a3Buyail, po3MillyIOTbCd Ha
BI/IIIOBiTHO CKOH(QIrypoBaHUX cepBepax. BzaeMomisa Mix
pPi3HUMU reoiH(popMalliHHUMHU cepBicaMU Ta PO3IOAiAeHE
BHKOHAHH{ 3alIUTiB BUMarae yHigikamii popmatiB naHux,
KOMAaH/I Ta IIPOTOKOAIB B3aemomii. HalmponaykruBHiIe
npobaemMaMu craHgapTuiauii reorpadiyHoi iHdopMartii
Ta I'IC-cepsBiciB 3atimaeThcsa Texuiunuii komiteT TK 211
ISO Ta Open Geospatial Consortium (OGC).

OCHOBHUMU HallpsiMaMH AiIABHOCTI ITUX OpraHi3aliii
€ 3araAbHa CTaHAAPTH3allisd Ta CTaHAapTU3allis OKPEMUX
reoiHopMamifHUX CcepBiciB. Y mepiuoMy BHUIIAQAKY
PO3pPOOASIIOTE MEXaHi3MHM B3a€EMOii MiXK 30BHIIIIHIMH
cepBicamMu. ¥ paMKax IIbOT0 HalIpsIMy po3BUBarOTh i XML-
0a3oBaHi MOBU KOIyBaHHS IIPOCTOPOBOi iHdopmarlii —
GML, KML, i MmoBy po3MiTKU CTHAIB 11apiB SLD.
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3a eaWHUH  [OPOTOKOA  MEPEKEBOro  OOMiHY
indopmaiiiero Mixk cepBicamu nputHATO IpoToKoA HTTP.
Y HBOMY O€TaABHO OIIMCAaHi 3arasbHi METOAU KOAYBaHHH
[IOBiIOMAEHB. Cranmaprusailisa reoinopMamifHIX
CepBiCiB moasirae B po3pobi ixHiX iHTepdeiciB — Habopy
KOMAaH/ 3 YiTKO BU3HAYEHUMH BXIJHUMHU Ta BUXITHUMH
napamerpamMu. Mera craHmapTH3allili Ioadrae B
3a0e3redyeHHi MOXKAMBOCTI B3aeMomii reoingopMaliiitHux
CEpBICiB 3a [OIIOMOTOI0 3aIluTiB, y BHUIHCYBaHHI
BiAIIOBITHUX ITPOTOKOAIB IepefaBaHH4d JaHUX i KOAYBaHHS
IIOBIIOMAEHD.

Icuye KiAbKa IIPOEKTIB, 110 peaai3yroTh
reoinpopMartiini ceppicu 3a cnenudikamiamu OGC.
Hatimupimme B  IHTepHeTi IHpencTaBA€HI  cepBicu
oIpalllfoBaHHSI Ta Bi3yaaizallii IIPOCTOPOBUX MOAHUX:
WMS, WCS, WFS Tta cepsic kataaory CS. [CHyIOTh TaKOXK
KoMepHifiHi npoektTu GeoMedia, ArcIMS Ta ycim moctyrHi
Deegree, GeoServer, Mapserver. OGC KOpUTye 3yCHAAS
MiKHApOAHOI CITIABHOTH y IIHUTAQHHAX BHUI'OTOBAEHHS
IporpaMHUX 3acobiB reoiHdopMalliiHUX cepBiciB 3
BIABHOIO AilleH3i€cro. O3HaAMOMHUTHCH 3 OCTAHHIMHU IXHIMH
IOOCSATHEHHSMH MOXKHa 3a anpecoro: http://www.osgeo.
org/home. TakoxX TamM MOKHaA BiAIIIyKaTH IOCHUAAHHS Ha
BUXiHI KOAU IIPOEKTIB Ta iXHI0O JOKYMEHTAIIO0.

BaxkauBicTh 1mpobaeMu Ta IIIUPOKUHU  iHTEpec
a0 Hel PO3poOHHKIB MpPOrpaMHUX 3acobiB y pi3HUX
chepax 3acBimdye IOCTifiHE OHOBAEHHS Ta 3POCTaHHS
00CATIB €AeKTPOHHHUX IIyOAiKaliii B I[HTepHeTi, B AIKHUX
PO3KPHUBAIOTE HOBI aCIIeKTH ¥ TEXHIYHI AeTaAl iCHyro9ux
Ta HOBUX peaaizalrii reoinopMalliitHux cepBiciB.

Orasim  Ogedaxux reoiHpopMalIiiHux cepBiciB
PO3MiAMMO Ha ABi YaCTUHU - 3araAbHi IIPUHITUIIN POOOTH
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i OpuHIUON POOOTHM KOKHOTO cepBicy okpemo. Taxkuit
niaxing npomnoHye i BuKopuctoBye OGC y HOHTaHHAX
cTaHaapTH3allii, IIpo LI0 B¥XKe 3a3HAUYEHO BUIIIE.

KoxkeH reoindgopmariinuii cepsic — 11e BeO-
OOOAaTOK, 34aTHUN AUCTAHIIIHHO BUKOHYBAaTH KOMaHIU
KOpHUCTyBada, IIOBEpPTAOYU HOMYy pe3yAbTaT 3TiflHO 3
voro 3anuToM. KomaHau Big KopHcTyBada HaAXOAATH
y BUTALIL BiAIIOBIAHUM YHUHOM 3aKO0J0BaHUX
noBimoMAaeHb — 3amuTiB. OTOX dYacTo Habip KoMaHT
reoianopmallifHOTO  CcepBicy Ha3UBAIOTh  MOB010
3anumis cepgicy (Service Query Language, SQL). Habip
KOMaH Beb-cepBicy e Ha3uWBarOTh Beb-iHTepdeiic.
HoBimatuca npo Habip KoMaHA y Oyab-SKOMY
reoinopmaniinomy cepBici Ta ixHiI# omMc MOKHA
3a 3anmutoM GetCapabilities. OTxke, criogyaTKy KAIi€HT
reHepye 3alluT, Je BKa3ye Ha3By KOMaH/IU, THUII CEpPBicy
¥ 3HaYeHHS NapaMeTpiB, a IIOTIM HazacHuaae Horo Ha
BUKOHAHHS NOTPiIOHOMY cepBiCy, BHKOPHUCTOBYIOUU
npotokoa HTTP. CepBic o6pobasie 3amutT i mmoBepTae
pe3yabTaT abo HOMepP ITOMUAKH.

KaienTOBI reocepBicy BasKAMBO He MEHIII 3HATH
Ha3By HeoOXimHOI KOMaHAW, a TAaKOX Ii mapamerpu, a #
IPaBHUABHO CKAACTHU 3aldT HAa OTpHUMaHHA iHQopMarlri.
IcHye mBa (popMaTyu KOAyBaHHS 3aIIUTIB, SIKi ITATPUMYIOTH
reoincopmartitini cepsicu. Ilepmuii ¢dopmar KVP (key-
value-pair) - mnapu “Karod-3HadeHHd . 3anutu KVP
nepeaaoTbcs Ha BUKOHaHHA cepBicy HTTP komanzmoro
GET. OToxk Takuii Criocid mepenaBaHHs 3aIllUTy HA3UBAIOTh
KVP+GET. dpyruit popMart — 1ie 3aIiT, CKAaeHUH MOBOIO
XML. Lett 3artut nepenators HTTP komanaoro POST. Takuii
crioci6b orpumaB Ha3By XML+POST. YactkoBuM i paszom
3 TUM HaMnomwupeHimuM BunaakoM XML-komyBanHS €

209



KozyBaHHs MoBoI0 SOAP, 6a3oBanoro Ha XML. Hapa3si SOAP
€ 3araAbHOIIPUHHATUM CTaHAAPTOM B3aEMO/Iii BeO-cepBiciB.

OOuaBa miaxomu 3po3yMiai # IpPoCTi mas peaaizartii.
[lepmnii 3amuT MOXKHa BBOAUTH 0Oe3MOCEPEnHBO B
rmoae azpecu Opaysepa. [Ipore BiH Boaomdie NIEBHHUMHU
HEeOOAIKaAMHU:

- JHedki KomaHau (Hampukaan, InsertFeature),
MO3KHAa BUKOHATHU TiABKHU 3a gortomoror XML+POST;

— MepexkeBe IIporpamMHe 3abe3nedeHHs AyzKe JacTo
HEIIPaBUABHO KOMY€E CIIELiaAbHI CHUMBOAUW Ta CHMBOAH
KUPUAULI ITixx 9ac nepenaBaddsa 3anuTiB GET;

— 3zamutu GET 3aBXau MaloTh OOMEKEHHd HA
KiABKICTh CUMBOAIB TiAa 3aIIUTY.

Banutu XML+POST Takux HEOOAIKIB HE MaloTh.
Cepsicu WMS, WCS MarTh IPOCTi KOMaHOH, Po3podAeHi
criertiaabHO a1 KVP+GET. CraanHimmi cepBicH, Taki 9k CS,
WFS-T, po3pobaeHi mi3HiIlle i MaroTh KOMaHIHu, oOMeKeHi
XML+POST-dopmaTom. BoHu mponoHyOTE BUILIMH PiBEHB
B3aeMomii Ta mupii PyHKITIOHAABHI MOXKAUBOCTI.

BekTopHuii kaprorpadgiunuii cepsic WFS - 11e
reoiHpopMalliiHuil cepBic, MPU3HAYEHUN A KepPyBaHHS
IIPOCTOPOBUMH 00’ckTamMu. Moro 6azoBa Bepciag (WFS-
Base) mae 3mory 3amuTyBaTH OO’€KTH Ta iXHIifl oOIHC,
a TtpausutuBHuii (WFS-T) - momaTtkoBo 3abesmedye
CTBOPEHHS, BUJAaA€HHI ¥ BiTHOBAEHHS 00’€KTiB.

J>xepeaoM IIpocTOpoBUX maHux aaga WFS e mpocro-
poBi CYB/I i Habopu daiiriB. KoxkeH OKpeMHE IIPOCTO-
poBuii Habip, datia 41 TabAHIE JOAATKOBO IIOBUHHI MaTH
MeTaonucuy popmarti *.xsd. Lle mae 3mory abcTparyBaTHCs
BiZl AxKepeAa JaHUX, IOAETIIYE aAMiHICTpyBaHHS CEPBicy,
a Takox 0Oe3rnocepenHbO BUKOPHUCTOBYETHCH KOMAaHIOIO
cepsicy DescribeFea tureType.
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PacrpoBuii KapTtorpadpiuyHui cepBic WMS
IIpU3HAYEeHUN [Ad [OWHaAMIYHOTO CTBOPEHHS KapT 3
HaOOPIiB IeonpoOCTOPOBUX AaHUX. [lig KapTOHw y IIHOMY
BUIIQKY PO3YMIiIOTh NOAAHHS TeorpadigHoi indgopmarrii
y BUTASAL TU(PPOBOTO 300paskeHHS, Y NPUAATHOMY AS
BimoOpazkeHHa ¢opmarti. Taka KapTa HE MICTUTHL BAACHE
indopmaiiiro, a € ii IPoOCTOPOBOIO POPMOIO.

Ixxepera maHux gad WMS — 30BHIIIHI Ta AOKaABHI
WMS- ta WCS-cepBicu. Bukonyroum komanau, WMS
CIIOYaTKy 3aluTy€e HeoOXimHi rpadyiuHi maHi, omucaxi
Yy BIATIOBIIHOMY CEpBICi, IEPETBOPIOE iX y pacTpoBUM
BUTAL Ta IOBEPTAE PE3YABTAT KAIEHTOBI.

dopmaT BUXITHOTO 300pazKeHHs 3a1a€ThCa Y POpPMi
MIME-tuny 4depe3 arpubyr Format. Cepsic migrpumye
Taki MIME-tunu: image/gif; image/png, image/svg+xml,
image/jpg, image/bmp, image/tiff. [lepmri Tpu popmaru
[OAIOTh 3MOTY 3MIiHIOBATH IIPO30PIiCTh 300pazKeHb, IO
[Ja€ 3MOTYy HaraadaTH 300paskeHHS O[He Ha ojaHe U
OTpPUMYBaTH, BiAIIOBiAHO OaraTolapoBy KapTy.

Kaprorpadiunmii cepsic nokpurtiB WCS mae 3mory
ofep:KyBaTH T€OIIPOCTOPOBI MaHi y BUTASAL “TIOKPUTTIB”.
Tagwuii criocib 3aArIIIae KAIEHTOBI MOKAMBICTE BUOOPY (hopMu
IOJaHHA JAHUX Yy 3PYYHINIOMYy A HBOTO BHTAGmil. OKpim
Toro, WCS micTuTh MexaHi3M e(peKTHBHOI pOOOTH 3 BEAUKUMHU
HOKPUTTSIMH. [IAd IIHOIO 34 JIONIOMOIOIO  CIIEIliaAbHHX
IHCTpYyMEHTIB Taki IIOKPUTTS pPO30MBAIOTE HaA OJHAKOBI
300pazkenHs (Tile) poamipom Bizg 200x200 mo 600%600 mmikceaiB
IAST PIsHUX PiBHIB Aeraaizartii. KoskHME HACTYIIHHN piBeHb y
YOTHPH Pa3H AETAABHIINNH 3a ronepeHii. OTpuManuii Habip
Ha3UBaIOTh IIipaMifiolo pacTpiB. KiABKICTE pIiBHIB Mipamiiu
3aA€KUTDH Bifl CTYIIEHS MaKCHMAABHOI AeTasizallii BHXigHOIO
TIOKPUTTS ¥ [ocATaE B AESIKHUX BUMNAIKAX TPUILISTH.

211



Cepsic kataaory CS mpusHadeHUU OAS AOCTYILY,
IIOIIyKYy, HAKOIHW4YEeHHd, O0poOAeHHS  MeTamaHUX
reoIIPOCTOPOBUX pPecypciB y dopmati, BH3HAYEHOMY
MiKHapogHuUM craggaproM ISO 19115. MeragaHi,
3rifHO 3 IIUM CTaHOApPTOM, MOXKYTh MICTHUTH, OKpiMm
TecToBoi iHQoOpMaIlii, TakoxX rpadidyHi 300pazKeHHSI.
OCHOBHOIO KOMaHI0I0 cepBicy € komaHga GetRecords.
Bona npusHadeHa Oad IIOIIYKY PECYPCiB i IOBEpHEHHS
ixHbOTO oOIIMCYy KaieHTOBi. KomanHzma po3paxoBaHa Ha
00pobAEHHS CKAQHUX 3aIIHUTIiB 3 OaraTbMa yMoBaMH, SKi
3aal0Th 3a AOIOMOrolo IapaMmerpa Query, CHHTaKCHC
dKoro Haraaye MoBy SQL.

F'eokonyBaabHUM cepBic GCS —11€ reoindopmartiiHui
cepBic, 3aBOaHHSI KOO IIOAdTae y IIEPEeTBOPEHHI
IOOBIABHOTO OIIMCY AOKallii, HaIpUKAa[: Ha3BHU Miclid,
BYAUIIi, TIOIIITOBOIO KOAY, ITPHUBEAEHOTO 0 HOpMaAaizoBaHOI
dopmu, a came -— TreorpadidyHHUX KOOPAHHAT, IIIO
daKTUYHO € CYTTIO IIPOIIECY IMIPAMOI'O T'€OKOIyBaHHS.
Lle#t cepBic TakoxK 3abe3nedye BUKOHaHHS 3BOPOTHLOTO
reoKOAyBaHHS, OfepKaHHS MHOXKHWHU OITHCIB MiCIIeBOCTi
(aokarrii), Ha3B, KOAIB TOLIO 32 KOOPpAUHATAMMU.

12. 1. [lomaBaHHS IeONPOCTOPOBHX HAaHHX BeO-
cepeBiciB Z0 mpoekrTy

Y cepemoBumii QGIS peaaizoBaHO MOXKAUBICTB
JOCTYILy 0O 3HA4YHOI KiABKOCTI BilTIOBIAHUX CePBICiB (pHcC.
12.1). Cepen Hux: GeoPackage, Spatialite, PostGIS,
MSSQL, Oracle, DB2, WMS/WMTS, XYZ Tiles, WCS,
WFS, OWS, ArcGisMapserver, ArcGisFeatureServer Ta
GeoNode. [doctyn mo mmpirioro Bapiaata I'NC-cepsiciB Ta
cepBepiB MOXKHAa A0AaTH Y (PYHKILIOHAABHI MOXKAWBOCTI
QGIS 3a mOIIOMOroo 3aBaHTAaXKEeHHS BiAIIOBIIHUX IIAATIHIB.
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] GeoPackage
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P wssal

@ Oracle

£ pe2

@ WMS/WMTS
- & X7 Tiles

" OpenStrestMap

& wcs

& WFs

5 ows

& ArcGisMapServer
{." ArcGisFeatureServer

* GecMode =

Puc. 12.1. Joctyn no BeG-cepBiciB y
cepenoBult QGIS

PoaragHemMo MOKAUBICTB [0 JaBaHHS I'€OIIPOCTOPOBUX
JaHUX [0 TeoiH(OpMAliHUX MPOEKTIB. Y MOoIepemsHix
Bepciax QGIS Taky MOXKAHMBICTB peasi3oByBasd B TOMY
YHCAl 1 3a OOIIOMOTOIO0 BiANOBiAHUX mAariHiB. OCKIABKH
B cepemoBull QGIS 3.X 3mineno 6aszoBuii API Python
A PO3POOKH TIIAATiHIB, TO OaraTo IXHIX PO3pPOOHUKIB
IIle He OHOBHAO BiANOBiAHUX iHCTpyMeHTIB. OKpiM TOTO,
B [eSJKHX BHIaAKaX BHKOPHUCTAHHS TI€OIIPOCTOPOBUX
OaHUX, 1110 HAIAIOTh reoiHopMalifiHi cepBicH, BUMarae
Bil KopHcTyBada IIOIEPeOHBOI peecTpallii y #Horo
nocradaapHuKka APL.

9K npuKaan BUKOPUCTAEMO BapiaHTH 0a30BUX
KapT, 1110 HaJal0Th KOPUCTYBady y BiAbHEe BUKOPHCTaHHS.
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3arasnpHUM IIepeAlk TaKHX CepBiCiB HaBeneMO ¥
Tabaumi 12.1.
Tabaurg 12.1.
BapianTu neskux 06a30BHUX KapT, HaJaHUX y BiabHE
BUKOPUCTAHHIA
IlocTayaAbHHK/ URL azpeca
map
OpenStreetMap http:/ /tile.openstreetmap.org/{z}/{x}/{y}.png

OSM Cycle Map

http://tile.thunderforest.com/cycle/{z}/{x}/
{y;-png

OSM Black and | http://tiles.wmflabs.org/bw-mapnik/{z}/{x}/
White {y}.png

Esri Imagery/ https://s.erver.arcg1son11ne.com/ArcGIS/
Satellite rest/services/World_Imagery/MapServer/

tile/{z}/{y}/ 3

Esri Streets

https://server.arcgisonline.com/ArcGIS/
rest/services/World_Street_Map/

MapServer/tile/{z}/{y}/ {x}

Esri Topo

https://server.arcgisonline.com/ArcGIS/
rest/services/World_Topo_Map/MapServer/

tile/{z}/{y}/ &3

Google Satellite

https://mtl.google.com/vt/
lyrs=s&x={x}&y={y}&z={z}

Google Streets

https://mtl.google.com/vt/
lyrs=m&x={x}8&y={y}&z={z}

Google Terrain

http://mtO.google.com/vt/
lyrs=p&hl=en&x={x}&y={y}&z={z}

Google Hybrid

http://mtO.google.com/vt/
lyrs=y&hl=en&x={x}&y={y}&z={z}

Carto Positron

https://cartodb-basemaps-a.global.ssl.
fastly.net/light_all/{z}/{x}/{y}.png

Stamen Terrain

http://a.tile.stamen.com/terrain/{z}/{x}/{y}.
png

Bing/Satellite

http://ecn.t3.tiles.virtualearth.net/tiles/
aiqj.jpeg?g=1

[[lo6 momaru

IIepeAideHi BHIIE ITOKPUBU [0

OOKyMEeHTa Ha KapTi, HEOOXiTHO:
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1. Ha maneai Opay3epa cepez Iepeaiky HiIKAIOYeHb
oo reoindopmarlifinux cepsiciB ob0paru “XYZ Tiles”,
KAQITHYTH IIPaBOI0 KHOMNKOIO MHIIL Ta 0O0paTH IIyHKT
BHUIIaa0490ro MeHio “CTBOpUTH 3’€AHaHHA...” (pHUc. 12.2);
& GecPackage
f Spatialite
+ @ PostGls
* =L QGI5Cloud plvpls_bwybcz
@ He sganock 3'egHaHHA
® wmssaL
@ Oracle
& pez

& WMS/WMTS

& WS
5 WS
) ows

&Y ArcGisMapServer
& ArcGisFeatureServer
¢ GeoNode

Puc. 12.2. [locTyn 10 BUIIAJAI0Y0TO MEHIO TeoiH(opMaIliHiHUX

CTBOpPMTH 3'EQHEHHA...
3Bepert 3 €AHAHHA...

3ABAHTAMMTI 3 EAHAHHA. ..

cepsiciB “XYZ Tiles”

2. Y piasoroBomy BikHi “XYZ 3’eqHanHsa” (puc. 12.3)
3MINCHUTH HaAAIITYBaHHS 0OpPaHOTO reoiHpopMAaIliiHOTO
3’eMHaHHS, a caMe:

— BBECTHU Ha3By 3'€lHaHHS (OAs 3PYYHOCTI BapTo
BKa3yBaTH Has3By TakK II00 ii MoxHa Oyao IIi3HimIe
ineHTH(IKyBaTH);

— o0oB’a3k0oBO TpaBuUABHO BBectH URL agmpecy
reoinopMmamiinoro  cepBicy (iHdopmaliro  MOXKHA
oTpuMaTH Ha oQillifHOMYy calTi IocTadasbHHUKa BeO-
cepBicy);
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— 3a HeoOXimHOCTI CKOH(QIrypyBaTH IapaMeTpH
aBTeHTUDIKAIlil, gKIII0 TaKi BUMara€e nocTadasbHUK BeO-
cepBicy;

— obpaTu MiHiMaABHUN Ta MaKCUMaABHUH ITU(PPOBi
MacmTaby, II0 BUKOPHCTOBYIOTH y BebO-KapTorpadii.
BiamoBimHicTE  KAacHYHHX 1  BebO-KapTorpadidyHux
MacIiITabiB MOXKHa y3rOAWUTH 3a anpecoro: https://wiki.
openstreetmap.org/wiki/Uk:Zoom_levels;

() ¥YZ = eamanka

MapameTpit 3'50HaHHS
Hazea | :

URL

AyTenTidicauia
KeoHbirypauil Bascea
EwifipaTa alio CTEODMTY KoHDI yDaLho ayTeHTdical

| BincyTHe asTerTHdikaLA T |

Kondirypauil sfepiraoTs saumdposaH ofinikosi nai 5 6asi naiw ayTedTuhicawi QGIS,

V| MikiMansHAi piBeHs nanUTAGYESHHA o
V| Ma<oimansHWi piEeHE MaCTa0VBaHHR | 18 |+

Pedepep

PO3OINGHE 3A3THICTS TaHMY | Hegmomn (He MacuraiysThen)

Lok || cracysaru

Puc. 12.3. diarorose BikHO “XYZ 3’¢mHanuga”

[Ticaa cTBopeHHd, HOBe 3’¢AHAHHA Oyae M0AaHO IO
nepeaiky “XYZ Tiles” i #ioro MO3KHa BUKOPUCTOBYBAaTH.
BapToHaroaocuTH, 1o yciz’e fTHaHHI 3Te0iH(POPMAIIHHUMH
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BeO-cepBicaMH HOTPEOYIOTH TIIOCTIHHOrO i crTabiAbHOTrO
inTepHer-3’emHaHHA. Y pasi #Horo 3HuUKHeHHa QGIS
BHIaBaTUMe ITOBiIOMAEHHS IIPO IIOMHUAKY.

CrBopeHe 3’¢MHAHHSA MOJXKHA MNEPETITHYTH YV BIKHO
KapTH MUIIKOIO, TPUMAaIOYH IIPU IILOMY HATHCHYTOIO AIBY
KHOIIKY.

Y pesyabrati B mnaHeai “lllapu” 3’aBUTBCA IIap 3
HAa3BOIO, III0 BiAIIOBimae Ha3Bi 3’€AHAHHS, III0 3a3HAYEHO
y IyHKTI 2a, a y BIKHI KapTH, IiCAd 3aBaHTaKE€HH4,
3’dBUTHCH BiAIloBigHa 6a3oBa Kapra (puc. 12.4).

Sime fprtesimes Doms
LR : ¥ T s T

5= ® Aen B

LA Ll S

Puc. 12.4. Pe3yabTaT mogaBaHHs reoiHgopMariiinoro
BeO-cepBicy OpenStreetMap

12.2. CTBOpeHHs Beb-reoindopMaliiiHOroO MPOEKTyY

CTBOpeHHsT  BAacHOTO  BeO-reoiHdopMarlifiHoro
IIPOEKTY BHKOHYETBHCS 3 MOOIIOMOIOIO IIEBHOTO Habopy
iHCTpyMeHTIB. [lounHaroum Bif HasalITyBaHHS BAACHOTO
reocepBepa i3 BUKOPUCTAHHSAM TaKUX CEPBICIB SK
Google Maps Mapbox, Carto, Here Ta 0araTpox iHIIHX,
i 3aKiHYYIOYM BUKOPHUCTAHHAM CIIEI[iaAbHO PO3POOAEHUX
oad 1uxX ToTpebd maaridHiB y cepemoBumn QGIS. o6
3pO3yMITH, SIK BimOyBaeThCd ITyOAiKallia BeO-KapT OHAAMH,
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po3ragHeMo BUKopucTaHHs naariny “QGIS Cloud Plugin”
(puc 11.5). 3ayBazxkuMo, 1110 BUKOPHUCTAHHS 1IBOI0 IIAATIHY
HEe BHMAara€ CTBOPEHHSd Ta HaAAIITyBaHHS BAACHOTO
reocepBepa, o Oyao O mOBoAi pecypco3aTpaTHHUM
npoiecoMm. Ilpore € TmTEeBHI HEIOAIKH, IIOB’€3aHI 3
OE3KOIIITOBHHUM HOro BHUKOPHCTAHHAM, a caMme -—
obMezkKeHHS po3MipiB iH(opmMmarii, 10 30epiraeTbcd Ta
BiACYTHICTh AEeIKUX NOOAaTKOBUX CEPBICIB.

G Mnarive | Bre (487 x [

By o

g OGS Cioud Plumin

QGIS Cloud Plugin L)

Publish maps on ggiscoud.com
Q15 Cloud is your powerful Web- G615 platform for publishing maps, data
and services on the internet. Create and edit profeasional mapa with all
# P the capabiities from QELS. With onfy & few shart mouse-clicks you can
g S share your work on ggiscloud,com with the public,
T 83 ouikok, 261500 3aBaHTEMEHD
Tern

HdetanuHiwe

ABTOP

BoranoRnena sapcis 4
MocTynua sepois 717

T —— T

O nee Sunanuthnnarn| | Mepercraceumi nnark

e | e

a T — T T — pa —

Puc. 12.5. BikHo akTuBizawii naariny “QGIS Cloud Plugin”

ITicag akTuBi3allii Ha aneai nmaarigiB QGIS 3’aBuThcs
BignoBigHa miktorpama “Cloud Settings” (puc. 12.6)
i Yac HaTUCKAaHHSI Ha dKy AiBOIO KAaBiIllel0 MUII

BigkpuBaeThcd naHeab “QGIS Cloud” (puc. 12.7).

P:- y h o

Puc. 12.6. ITikrorpama “Cloud Settings” Ha r1aHeai raariniB
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Q6T Cloud [

Py UpeedDnn Aot | et

DGIS M

G015 Clowd | quiscloud.cam
Flagin version 1.1.3 Putancy iy
Puibbsh rraps o agfschond com
Thar G625 Cleard-Pusgin b shevelaped by the
Tollassrs persons.

. s st (st g e e

Prran Fabesar (prepact ranager, devaier ard
oot

prcg trackes

S e
it fptbels cony o e phign

arsans

0GI5: FL 10, LA Doz 2l 1
=Pt 1,74 37 6 BRESY, b 27

Puc. 12.7. Bkaagka “About” maneai “QGIS Cloud”

[ass cTBOpeHHd BebO-KapT Ta ixXHBOI mmybaikarii
HeoOXiMHO BUKOHATH TakKi mii:

1. BigkpuTH icHyo4y YW CTBOPHUTH HOBY KapTy B
cepenoBuilli QGIS i3 BH3Ha4YeHUM IIOPIAKOM MIapiB Ta
iXHBOI CUMBOAi3allil gad BimobpasKeHHs.

2. YBiiTH B iCHyIOYHMH YH CTBOPUTH HOBUI OOAIKOBHHM
3anuc y Bkaaaui “Account” naneai “QGIS Cloud” (puc. 12.8):

QA Cloud BE
Maps | UpkadData | Account | Abeut

Gerver: https:/faoi.qoisdoud.com el

tegn | Siinuy

Databases

Puc. 12.8. Bkaaaka “Account” mmaneai “QGIS Cloud”
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a) mad BXoAoy B icHymouu# o00AiKOBUM 3amnuc
HaTUCHYTH KHoOIKy “Login” Ta y BignoBiZHOMY
OiaaoroBoMy  BiKHIi BBECTU indgopmMaIriro po
kopuctyBauda (User:) Ta #Horo mapoab (Password:)
(puc. 12.9); micag BBegeHHS HaHUX 00AIKOBOI'O 3aITHCY
y ILifl BKAaQAlli 3’9BAdETHCA iH(QoOpMallia mpo 6a3u
JaHUX KOPUCTyBada 3 MOKAHUBICTIO IXHBOT'O CTBOPEHHS,
BUOAAEHHS YU OHOBAEHHS,

Q Lagin o

Lizer:

Password: Iiilllllil

Puc. 12.9. [JianoroBe BIKHO BBEeIEHHS JAaHUX

06AIKOBOTO 3aITHCy

0) ImAd CTBOpPEHHsI HOBOTO OOAIKOBOTO 3artmcy y
BKRaai “Account” maueai “QGIS Cloud” HeoOximHO 06paTu
mocuAaHHd “Signup” 3a MOMOMOrOI0 SKOTO Ha CTOPIHIT
https:/ /qgiscloud.com/account/sign_up (puc. 12.10), aka
BiAKPHUETHCS y Opay3epi, 3apeecTpyBaTi HOBUH 00AIKOBUH
3amyc, yBIBIOW iHQoOpMAlilo IIpo iM’d KopHCTyBada
(Username), aKTyaAbHY CKPHUHBKY €AEKTPOHHOI
nomrty  (Email), OGaxkanuii mnapoar (Password), #Horo
ninTBepakeHHa (Password confirmation), Ta mocraBuTH
MIO3HAYKY IIOA0 ITPO ITOTOIKEHHS i3 3araAbHUMHU YMOBaMH
cepBicy (I accept the General Terms and Conditions),
O3HAaWOMHUTHUCE 3 HKHUMH MOXKHa, HKIIO IIEPEUTH 3a
BIiAITIOBIAHUM ITOCHUAAHHIM.
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Puc. 12.10. Cropinka peecrparii HOBOro 0€3K0IITOBHOI'O
o6AiKoBoOTO 3amucy KopuctyBada “QGIS Cloud”

3. HactynHuUM KpoKoM € BuOip Ta 3aBaHTaXKEHHI
JaHUX y CTBOPEHY 3a IOIIOMOTOIO0 CepBicy 0a3y maHUX
y Braagni “Upload Data” maneai “QGIS Cloud”
(puc. 12.11). g BKaagka Iependadae: BUbip 6a3u
JaHUX [OAs 30epekeHHd O0paHUX MOaHUX; IepPeBipKy
Ha3B IIapiB; BUOiIp Habopy reomaHUX; IIPUCBOEHHS
Ha3BU TabAUIIi, B IKill 30epiraTUMeThCs re0IpoCTOPOBa
iHopMallisg; BU3HAUYEHHS THITYy TeoMeTpii nrapy Ta #oro
KOOPAHUHATHOI CHCTEMH; MEPErAs/ IIAIXY A0 BHUXiOHOI
indopmarrii.
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QGIS Cloud @

Maps | UploadData | Account | About

Database: -
Layers Table Schema  Table name Geometry type  SRID Data Source
hydrographi_p... ~ | lakes MultiPolygon | EPSG:4326 D:/Projects/WWF/Qld_D...
pidkn - | rivers LineString EP5G:4326 D:/Projects/WWF/Old_D...
ropusoHTani ~ | contours LineString EPSG:4326 D:/Projects/WWF/Old_D...
3anizHALE * | railroads LineString EPSG:4326 D:/Projects/WWF/Old_D...
pocARHHIcTS ~ | vegetation MultiPolygon | EPSG:4326 D:/Projects/WWF/Old_D...

Refresh layers

Puc. 12.11. Braagka “Upload Data” naneai “QGIS Cloud”

4. HacTymHUM KPOKOM € BAACHe ITyOaiKallig camoi
BeO-KapTH, SKy S3AiHCHIOIOTH 3a [JOIIOMOTOI BKAAIKU
“Maps” mnaneai “QGIS Cloud” (puc. 12.12) magxom
HaTHUCKaHHda KHonKu “Publish Map”. Okpim Toro, y mi#t
BKAQMIIi peaai3oBaHO MOXKAUBICTL BiAKpUBaHHS abo
BHIIAACHHS pPaHiIlle OIyOAIKOBaHMX Ha reocepBici Beb-
KapT HIAIXOM IXHbOTO BUOOPY Vv BikHi “Published Maps”.

QGIS Cloud e

Maps | Upload Data Account About

DEIS M

QGIS Cloud | ggiscloud.com

To add 3 badkground layer o the map, install the Openlayers
i,

Publish Map

Published Maps

Firem Prodsct Nelata

Puc. 12.12. Braagka “Maps” naneai “QGIS Cloud”
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S. Pesyabrar 1my0aikaiii BeO-KapTH  MOXKHAa
IIeperAsHyTH B KaliHeTi KopucTyBada y posmiai “Maps”
(puc. 12.13) 3a cHeliaabHO 3r€HEPOBAaHHM TIe€OCEPBICOM
IIOCHUAQHHAM  (pHC. 12.14). 3Ba  3aMOBYyBaHHAM,
ory0AiKoBaHa BeO-KapTa Oyae MOCTYyITHA IITHUPOKOMY KOAY
KopuctyBadiB. Cepe MOKAUBOCTEH BeO-KapTH € OCTYII 10
aTpubyTuBHOI iHOpMAallii, AereHau, IHCTPYMEHTIB, OPYK
Ta iH. OKpiM TOrO, iCHy€ MOXKAUBICTH aKTUBAIIil0 KAIOYiB
API Big Google Maps, 1110 1aBaTUMyTh 3MOTY OOAaBaTH 00
BebO-kapTu Taki 6a3oBi kapTu gK: Google Physical, Google
Streets, Google Hybrid Ta Google Satellite. Haroaocuwmo,
IITO 114 OIS 3aAE€KUTH Bil TEXHIYHOI MOXKAUBOCTI HAJaHHA
nepeAaideHuUx cepBiciB kKommaHiero Google Ta He 3aBXKIU
KOPEKTHO Mpairroe 6e3 oTpUMaHHs BiAIIOBIIHUX MTO3BOAIB.

] eI et unn

Puc. 12.13. Po3nia “Maps” y kabiHeTi kopuctyBada “QGIS Cloud”

DES CLOU

L A T

(=]
o
4]
©
-]

Puc. 12.14. Bikno omy6aikoBaHoi B reocepsici “QGIS Cloud”
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6. Y reocepBici “QGIS Cloud” peaaizoBaHo
MOXKAUBICTb pelaryBaHHS BAACTHUBOCTEM OITyOAiKOBaHOI
BeO-kKaptu. [oCcTym [0 IbOTO peasi3oBaHO B KabiHeTi
KOPHCTyBada, B SKOMYy [0 KOXKHOI 3 oIybAiKoBaHHX
KapT MOXKHa OoTpuUMaTH iHQopmallio moao ii Ha3BwH,
anpecu WMS cepBepy OOCTyIy, KiABKOCTI BiiBiqyBadiB,
Bepcito QGIS B gkili BoHa cTBOpeHa, OAaTH CTBOPEHHS
npoekty QGIS, BumaseHHA Ta pemaryBaHHA OKPEMHUX
BAaacTHUBOCTeH (puc 12.15).

Puc. 12.15. BikHO pemaryBaHHS BAACTUBOCTEH BeO-KapTH B
reocepsici “QGIS Cloud”.
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