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BCTVYII

Mera BUBHYEHHS CTyaeHTaMu naucimiuiiad «[eoindopmartiii
cuctemu B reorpadii» — o3HaliomneHHs 3 ocHoBamm [IC-
TEXHOJIOTI Ta HAOYTTs] HABUUOK BUKOPUCTAHHS METOMIB 1 3aCcO0IB
MPOCTOPOBOrO aHajily NpH BUPILICHHI PI3HOMAHITHUX 3aBJaHb
VOpPaBIiHHS; BHUKOPHUCTaHHA ©0a3 TeofaHuX [l MOOYIOBH
MPUKJIAJHUX MOIETIeH IPUPOTHIX Ta COI[iAIbHHUX MTPOIIECIB.

[Ipenmer HaBYaANIBHOT JUCUMILTIHKM — reorpadivni iHpopMaiiiai
cuctemMu, 0asd TPOCTOpOBUX MaHUX. [lim 9ac BUBUEHHS Kypcy
nependavaeTbCss CHUCTEMAaTHYHA TMpakTHYHA pPo0OTa CTYAEHTIB 3a
KOMIT FOTEPaMH SIK ITiJ] KePIBHULTBOM BHKJIaAa4a, TaK i CAMOCTIHHO.

Kypc «["eoindopmarriiini cucremu B reorpadii» BUKIAIAETHCS Ha
kadeapi ¢izuunoi reorpadii Ta kaprorpadii reosoro-reorpadiqHoro
¢dakynbTeTy XapKiBChKOTO HaIllOHAILHOTO YHiBepcHuTeTy imeHi B. H.
Kapasina i cknamaerses 3 270 3arainpHOT KiBKOCTI TOAMH, 7,5
KPEAWTIB 1 4 MOTYIIB.

B KiHIII SKOrO CTYJICHTH IIOBHHHI BMITH pO3PI3HATH 1
MOpiBHIOBaTH  pi3HI  reoiHdopmariifHi  mporpamMu,  BOJIOIITH
OCHOBHMMH IHCTPYMEHTaMH, HAasBHHMH B HHX; CTBOPIOBATH
aTpuOyTHBHI TaOJMIII JaHUX; BEKTOPI3yBaTH PACTPOBE 300pakeHHS i
HAaBIIAKM, 3aCTOCOBYBATH pi3HI JpKepena iHdopmamii s morped
I'lC, y Tomy uwmcini mani JI33; BOJOAITH METOAaMH MPOCTOPOBOTO
aHaJlizy, OOMpaT ONTUMAJIBHI METOAU JUISA PI3HUX T'€OJOCHIKEHb;
3actocoByBaTH ['IC mist moTped BIacHUX HAYKOBUX JTOCIIIKEHb.



MEPEJIIK BUKOPUCTAHUX CKOPOYEHb
TIN  (Triangulated  Irregular ~ Network) —  HeperymspHa
TpiaHTyJsIIiiHA Mepexa;
I'IC (GIS) — reoindopmariiiiti cucremu;
J33 — mucraHIifiHe 30H1yBaHHS 3eMJTi;
IT'IC (Integrated GIS) — inTerpoBaHi reoiH(popmalliliHi CUCTEMH;
LIMP — mmuppoBa Mozienb penbedy;



I. TEOPETMYHI OCHOBUT'IC

1.1. 3araybHi ysABIIEHHS PO TeoiH(pOpPMAIliiiHi CUCTEMH

Ha chorojHi icHye BelmKa KiJIbKICTh BU3HAYCHB IeorpadigHuX
1H(QOPMALIHHUX CHCTEM, 1[0 MalOTh 0araro CIiJILHOrO i BIIMIHHOIO,
XapaKTepU3yIYUCh, 1O TOTO K, PI3HUM CTyIEHEM MOBHOTH. Orisia
HasBHUX BU3HAYCHb HaBEJICHUH, 30KpeMa, y podotax [9, 10, 17].

VY maiiOinem 3araneHoMy Burisiai I'IC — me iHopmariiina
cucremMa i 300py, HAaKONMYEHHs, aHalizy, BigoOpaskeHHs
HOMAaHITHUX JJAHUX, SKi MAIOTh IPOCTOPOBY CKJIAIOBY.

I'C - mne xommekc amapatHoro 3a0e3redeHHsl, MPOTPaAMHUX
3ac0o0iB 1 HisIBHOCTI JIOOWHU 31 30epiraHHs, MaHIMYIIOBaHHS Ta
BiZIOOpa)KeHHsI KOOPAWHATHO-TIPUB’ sI3aHUX JTaHuX [27].

Y mupokoMy CeHCi, eeoingopmayiuni cucmemu — 1€
iH(opMartiitHa cucrema, 1o 3abe3neuye 30ip, 30epexeHHs, 00podKy,
JIOCTYTI, BiJOOpaskeHHS 1 MOIIMPEHHS MPOCTOPOBUX JaaHuX. Jlpyre
CMHCIIOBE 3Ha4YeHHs monsrae B Tomy, mo ['IC — me cuHOHIM
MPOrpaMHUX 3aco0iB, MPOTPaMHUX NPOMYKTIB YH MPOrPaMHOIO
3a0e3MeyYeHHs, B SIKOMY 3aKyajieH] (yHKIiOHAIbHI MOXKIMBOCTI IS
peaurizaliii BCix THX 3aBJaHb, 110 BU3HAYEHI B MEPIIOMY TIYMadeHHI
[4].

Hiiicno, T'IC wacro po3ymierscs, mepm 3a Bce, SK
crieIiai3oBada mporpaMa Juis poOOTH 3 JaHUMH, IO MaloTh
MPOCTOPOBY MPHUB’s3KY, y OBl BY3bKOMY 3HAu€HHI — B3arali,
JHILIE SK MporpaMa JUis KOMIT IOTEPHOrO YKIaJaHHS KapT. Yci mi
MOHSATTS € OCUTh OOMEXEHIMH, BapTo Mam’siratu mpo Te, mo ['1C —
1€ BUCOKOTEXHOJIOTIYHA CUCTEMa, 110 MOYKE JJoroMarati e(peKTHBHO
BUpIIIyBaTH pI3HOMAHITHI 3ajaui, IMOB’si3aHi 3 TEPUTOPISIMHU, 3
npoctopoM. [Ipy 1poMy, He 3MEHIIYIOYM POJIi KapTH y IMi3HaHHI
TEPHUTOPIH, BAPTO HAroJOCHTH Ha ToMmy, mo B ['IC kaprorpadiune
MpeJCTABICHHS JIaHUX 1 pe3yNbTaTiB JOCHIPKEHb € JIHIIE OJHIEI0
(ame He enuHO0) 3 opM Bizyamizamii THX CKIaIHUX MPOLECIB, IO
3IIHCHIOIOTHCS B CHCTEMI.

I''C - 1we amapaTHO-POrpaMHUM  JIFOJUMHO-MAIIMHHUN
KOMIUIEKC, 110 3a0e3medye 30ip, 0OpoOKy, BioOpakeHHS 1
PO3MOBCIOKEHHSI POCTOPOBO-KOOPAMHOBAHUX JIAHUX 1 3HaHb MPO
TEPUTOPIIO IS iX epEeKTHBHOIO BUKOPUCTAHHS 3 METOIO BUPIICHHS
HAyKOBUX 1 MPUKIAMHUX TeorpadiyHux 3amadv, 10 TOB’s3aHi 3
IHBEHTApH3AIli€l0, aHaJi30M, MOJCIIOBAHHAM, IPOTHO3YBaHHAM i



VIPaBIiHHS HABKOJMINHIM  CEPEIOBUIEM 1 TEPUTOPIALHOIO
opraizaiti€o cycniabcTaa [9].

I'lC Bwmimye pani mpo mpocTopoBi ob'ektrn y dopmi ix
MUQPPOBUX YSBJIECHb (BEKTOPHHX, PACTPOBUX Ta IH.), BKIJIIOYAE
BIIMOBIAHMK  3ajayaM  HaOlp  (YHKIIOHAJIBHUX  OIEpaIlii
reoiH(OpMaIliiHUX  TEXHOJOTIH, MiITPUMYETBCS MPOTPAMHUM,
anapaTHuM, iH(GOpMalliiHUM, HOPMAaTUBHO- MPABOBUM, KaJPOBUM i
oprasi3ariifHuM 3a0e3MeUeHHSIM.

3a TepuTopianbHUM OXOIMJIeHHAM po3pi3HsoThl IC: riobanbHi
abo muranerapui (global GIS), cyOkonTunentansHi 'IC (kimimar,
moroja, cedcMmiuni yMoBH Tomno); HarioHamsHI ['IC (ekomoriuynmii
CTaH, XapaKTEPUCTUKH POMIOYOCTI IPYHTIB TOIIO), SIKi 4aCTO MArOTh
cratyc nepkaBuHux; perionambHi ['IC (regional GIS) (manpukmnan,
xapaktepuctuku nanmmadrie Cyxoro Crenmy VYkpaiHu: TIpyHTH,
TPEHOBAHICTh,  TiJPOreOJOrO-MEeNiOpaTHBHI ~ YMOBH,  KIIMAT,
palioOHyBaHHS CLITBCBKOTOCIIOAAPCHKIX KYJbTYP TOIIO);
cyoperionanbhi I'IC Ta nokanshi abo mictiesi I'IC (local GIS).

I'lC po3pi3HAIOTECA TPEeAMETHOI 00JacTio iH(OopMaIiiHOro
MozenmoBaHHs, Hampukian Mickki ['IC, abo wmynimumanehi ['IC
(urban GIS), mpuponooxoponni I'IC (environmental GIS) Toro.
[IIupoke pPO3MOBCIOMKEHHS OJEPKAIM  3eMEIbHI  iH(pOpMAaIiitHi
CUCTEMH, SIKI 1HOJII BUJUISIOTH B OKPEMY KaTeropiro iHpopMamiiHux
cuctem, Bigminny Big I'IC.

[IpoGiemnua opienrartis I'IC Bu3HavwaeThes B Hill 3aadamu, sKi
BUPIMYIOTBCS  (HAYKOBMMH 1  TPUKIATHUMH), Cepell  HUX
IHBEHTapH3alis pecypciB (B TOMY 4YHCII 3€MEJIbHUH KaJacTp,
KHUTIOBUIM (OHJI TOIIO), aHaIIi3, OIiHKA, MOHITOPUHT, YIPaBIiHHSA i
TUTAaHYBaHHS, TTPUMKA IPUXHSTTS YIPAaBIiHCHKUAX PillICHb.

Interposani I'lC, IT'IC noeanyroTh GyHKITIOHAIBEHI MOXKIMBOCTI
I'IC 1 cucremu udpoBoi 00pOOKK 300paxkeHb (JIaHi JUCTAHI[IHHOTO
30H/IyBaHHs1) y €IMHOMY IHTETPOBAaHOMY CEpPEIOBHIIIL:

[MpoctopoBo-uacoBi ['IC omepyroTh MPOCTOPOBO-YaCOBUMH
JaHuMU  (HanmpuKiaa, TPOIecH — MIATOIUICHHS — 3pOIIyBaHHX
nmanamadTiB MarOTh PO3MOBCIOPKEHHS MIIHOMY PiBHS MIATPYHTOBUX
BOJI B IIPOCTOPI i B Haci).

Busnadenns tepminy ['IC 3MiHIOETBCSA B 3aJI€KHOCTI Bl METH
pobotu daxiBusgs I'IC (MOMTUYHOI, EKOHOMIYHOi, EKOJOTiYHOI,
T'1IpOMETEeOopOIIOTIUHOI, reorpadivHoi, TiIpoMeITiOpaTHBHOI,



3eMJICBIIOPSIKYBATIBHOT, IOCIITHUITBKOT a00 BiJl HAYKOBUX TPaHIii

pi3HHX KpaiH) (Tad. 1.).

IMpuknaau cuHoHimMiuaux Hass I'IC (GIS)

Tabmus 1.
Ta ix prepena [5].

Tepmin Jxepeno indopmanii

I'eorpadiuna iH(opmMmariiiiHa cucreMa | AMepHKaHChKa

(Geographic information System) TEPMiHOJIOTis

I'eorpadiyna indopmariiiina cuctema | €Bporeiicbka

(Geographical information System) TEPMIHOJIOTIs

I'eomarika (Geomatigue) Kanazncpka
TEPMIHOJIOTis

I'eopemnsimiiina iHpopmaniliHa cucreMa | TexHiyHA TEPMIHOJIOTIA

(Georelational information System)

IHpopmaniiina cucreMa 1o  npupoaHuM | JucuuruiiHapHa

pecypcam  (Natural resources information | Tepmizosorist

System)

Indopmaniiina cucrema mo reosorii  abo | AucrmruiinapHa

naykam mpo 3emitro (Geosclence or geological | tepminosnoris

System)

Ipocroposa indopmariiiina cucrema (Spatial | Hereorpadiurumit

information System) TEPMiH

Cucrema anaiiza mpoctopoBux manux (Spatial | Tepminosmorist Ha

data analysis System) OCHOBi  ToOro, IO

poOuTH cucrema




1.2. OcuoBni Tepminu kypcey I'IlC

Ilpocmoposo-koopounosani  Oawi  (reorpadivyHO-TIPUB’ A3aH,
MPOCTOPOB-TIPUB’A3aHi, reorpadiuHO-KOOpAWHOBaHI  jJaHi  abo
iHdopmallis) — e Taki AaHi, IO MarTh reorpadiuyHy mpuB’s3KY,
TOOTO MEBHY iH(pOpMaIlLifo, sIKa XapaKTepH3ye BiJOMe Miclie Ha 3emJ
(reorpadivuHi YM TPSIMOKYTHI KOOJMPAMHATH, TOIITOBA ajpeca,
Ha3Ba 00’€KTy, MEBHI OIMOCEPEAKOBaHI NTaHi — Hamp., BiJCTaHb Ta
HaINpsIMOK Bifl BitoMo1 Touku [4].

Kpim Ttoro, reorpadiuno-npus’s3zani maxi B ['IC naiiuactime
CYMPOBOJKYIOTECS TIEBHUMH aTPHOYTHBHUMH JTAHUMH 00 €KTIB.
Jani, mo BukopuctoBytoThcsi B ['IC, Bifpi3HSIOTBCS BHUCOKHUM
cTyrneHeM Qopmadizauii (mpuBeaeHi B 4iTky gopmy). [lani € HiOuTO
Oy/iBEJIbHIM €JIEMEHTOM Yy TIpoIleci CTBOpeHHs iHopmallii, a 1i Mu
OTPUMYEMO B TIPOIIECi OOPOOKH JaHHX.

Ingpopmayis — 1e CyKymHICTh BiioMocTed (MaHUX), sKa
CIpuiMaeThCsl i3 HABKOJMIIHBOTO  cepeloBHIIa  (BXigHa
iH(oOpMaIlis), BUIAETHCS B HABKOJMIIHE CEpPeIOBHINE (BUXIiTHA
iHdopmaltis) abo 30epira€TbCsi B CEPEAWHI TEBHOI CHCTEMH.
[Hdopmaniss Moxe icHyBaTH y BWIISAI JOKYMEHTIB, KpECJEeHb,
PUCYHKIB, TEKCTIB, 3ByKOBHX 1 CBITOBUX CHTHAJIB, CICKTPUYHUX 1
HEPBOBUX IMIyNLCIB TOWIO. Jlawi € CKIA0080I0 YACHMUHOIO
inghopmayii, wo aeraroms coboro sapeccmpoeéani cuenaniy. CTOCOBHO
I'lC, min indopmariiero po3yMmitoTh piBeHb HAIIMX 3HAHb PO 00’ €KT
[9]. dnst xapakTepucTHKH 00’ €KTA TPH IIbOMY BUKOPUCTOBYIOTb:

® [IPOCTOPOBE PO3TALIYBAHHS,

e onuc crenudiyHuX BIACTUBOCTEH JaHOI TOYKU YU OONacTi

MIPOCTODY.

Bionogiono, 6yov-sxa I'lC npayioe 3 2 munamu 0anux:

1) npocTopoBi  abo  MeTpuuHi  JgaHi  (TIPOCTOPOBI,
reorpadiyHi, KOOpAWHATHI), TOOTO [aHi, IO BKa3ylOTh Ha
JIOKaJi3ariro 00’ €KTa B re0CePeIOBHILI.

2) aTpuOyTHBHI a00 CEeMaHTHYHI JaHi — TEeMaTHYHi,
OIHCOBI JIaHi MPENCTABISIOTHCS Y BUTIISI OMUCOBOT iH(pOpMAITIT TIpo
MEeBHI TIPOCTOPOBI 00’€kTH 1 iX mapamerpu (reorpadiuHa HasBa,
BHJIOBHM CKJIQ/T POCIMHHOCTI, XapaKTE€PUCTHKA TPYHTIB TOIIO).



[Momaposa opranizarist maaux (abo crpykrypa manux y I'lC) —
omHa 3 romoBHux o3Hak [IC. OpHopigHi mpocTOpoBi abo
aTpuOyTHBHI JaHi GOPMYIOTh MIap AaHUX (iHIII TEPMiHH — OBEpIIEH,
MTOKPHTTS, TEMA).

Y TakoMy KOHTEKCTi, 3HaHHS PO3YMIIOTBCS SK pe3yJabTarT
Mi3HAHHS JIHCHOCTI, 10 OTPUMAaB MIiATBEP/UKCHHS B TPAKTHIIL.
HaykoBe  3HaHHS  BIPI3HAETBCS  CBOED  CHCTEMAaTHYHICTIO,
00OCHOBAHICTIO 1 BUCOKMM piBHeM cCTpyKTypu3auii. [Hopmarmiiini
CHCTEeMHU MOKHA PO3TIIAAATH K €pEeKTHBHUI IHCTPYMEHT OTPUMAaHHS
3HaHb.

VY T'IC BHKOPHCTOBYETHCS PACTPOBUM 1 BEKTOpHHH (opmar
JMaHux. 3a3Buuai, cydacHi Oaratodynkmionanshi 'IC mpaiiooTs 3
o0omMa popmaramu.

Bexropni mudposi kaprorpadiuHi naHi:

e 30epiratoThCs y BUTIIII OKPEMHX TOYOK, JIHIHM, MOJITOHIB,
HpeCcTaBlIeHUX HabopaMu KoopauHar (X; Y);

e BekropHa MoJenb JaHWX OUTBIN 3py4yHa i 30epiraHHs
indopmanii mpo auckpetHi (posmineHi) o0 exTH (Hamp.,
OyiBelb, KBAPTAJiB, a HE TUITIB IPYHTIB);

e BektopHa Monens 3a0e3neuye  OifbIl  TOYHHHA  OMHC
MICIIE3HAXOPKEHHS 00’ €KTIB HA KapTi.

PactpoBi maHi ckmamaroTeCs 13 HAOOpy OJHAKOBUX KOMIpPOK
(«sgueex»), KOJOBaHUX y 3aJICKHOCTI BiJ] 3HAYCHb JaHUX. Mexka Mix
JBOMa pI3HMMHU BHIiNAMM TIOBEPXHI IOKAa3yeThCs MPHUOIM3HO, 3a
HaOIIbI ONMM3BKUMH JO MeXi Komipkamu. PiBeHb TOYHOCTI
3aJICKUTh BiJl pO3Mipy KOMIpKH: YAM MEHIIHMH PO3Mip KOMiIpKH, TUM
OinbIIa TOYHICTh, OAHAK 301IBLIYETHCS 1 0OCST maM’sITi KOMIT 10Tepa,
sKi BOHMW 3aliMarorh. Kapru, HajpykoBaHi i3 pacTpoBoro ¢opmary
JAHWUX, € MEHIII Bi3yaJbHO MPUBAOJIMBUMH, Hi>K BEKTOPHI.

I BekTopHi, 1 pacTpoBi JaHi MOXYTb MaTH aTpUOYTHBHY
iH(opmartito, sika MpUB’s3aHa 10 TOUOK, JiHiH, MOJITOHIB, 800 XK —
JIO KOMIipOK.

OxpeMo BapTo Ha3BaTW JaHi aTpUOYTHMBHUX TaOIUIb
BEKTOPHOTO IIapy, OAHAK TaKi, IO MPEACTaBICHI B PaCTPOBOMY
dopmari — Qororpadii, puUCyHKH, TanepoBi KapTh Ta IHII
JOKYMEHTH, 10 MOXYyTh OYyTH, HampuKiIaa, BiJICKaHOBaHi,
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MPUKPITUICH] 10 TIEBHUX BEKTOPHUX 00 €KTiB Ta 30epexeHi B 0asi

JTaHUX.
Ta0mrg 2
Topisuanvna mabnuys 6eKMOpPHO20 i pacmposozo
so0opasicenns (Cinna O. 1, 2010)

OsHaka Pacmp Bexmop
Ingpopmayis Komipok, 3akonoBanux | Touok, JiHiH,
30epicacmbcst y Y BIAIMOBITHOCTI 10 THIOJIITOHIB 3
8uUIA0L: 3HAYCHb MaHUX (3a KOHKPETHUMHU

KJIaCU(IKaIIi €10 1 T.I1.) HaboOpaMu KOOpAWHAT
3pyuniwe 30epicamu s 6e3nepepBHUX JuckperHoro
ingpopmayiro npo 03HaK 3¢MHOI TTOBEPXHI | PO3MOBCIOKCHHS
00 exmu. (rpyHTH...) (OymiBmi...)

Onuc
MiCYE3HAXOOHCEeHHS
00 ’ckmis

MeHn1 TouHHH,
3aJIeXKHTh BiJl pO3MIpY
KOMIpPKH

Binpmn Touduii, OibII
YITKHH

Haopykosani kapmu

MeHm1 Bi3yanbHO
npuBabIuBi (3a
pPaxyHOK pO3MHUTOCTI
MEXK)

Binbm wiTki, 38M4Hi (i
CXO’I1 Ha BHKpeECIIeHi

«BIJT PYKI»)

Ampubymusna
iHghopmayis

Ipus’s13ana oo
KOHKPETHHUX KOMipOK

[Ipus’s3ana 1o
KOOPIMHATHO
BHU3HAYCHUX TOYOK,
JIiHIH, TTOJIITOHIB

Y KOXHOMY OKpPEMOMY BHIMAJIKy, BHKOPHUCTOBYEThCS OLIBII
3pYYHHH 1 JOUIBHUHN Y KOHKPETHUX JTOCTIIKEHHIX (OpMaT JaHUX.
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1.3. T'IC, reorpadis, kaprorpadist i 133: ocHoBHi acniekTn
B3aeMoJii

I'IC i reorpadis. Kaxyrs, mo reorpadist € pymnniHOI CHIIOI0
reorpadgiyaux iHpopMamiiinux cucteMm. ['eorpadis y mIHpOKOMY
PO3yMiHHI Ja€ MOXJIMBICTH MPOCTOPOBOTO aHaii3y iH(opMaIii.
bazoBi reorpadiuni 3HaHHS € HEOOXITHOI TEeperyMOBOIO
komIuiekcHoro BuBueHHs ['IC.

I'IC i kaprorpadist. | HUHI JTOCHUTH YacTO MOXKHA TOYYTH, IO
I''C — we mporpamum ans crBopeHHs KapT. Kaprorpagiune
300paskeHHsT — Iie JIMIue ofHa i3 ¢opM Bisyanizamii iH(opmanmii,
3i0panoi y I'lC, a cTBOpeHHS KapT — He KiHI[eBa MeTa 1 JIUIIE OJHE i3
OaraTpox MoxuBocTel podotu 3 I'IC.

ITo BenmmKOMy paxyHKy, KapTa K pUCYHOK MO)Ke OyTH CTBOpEHa
B rpadiunomy penakropi. I'IC nmae MOXIMBICTH MaTeMaTHYHOL
TOYHOCTI TOOYJIOBH KapT, a TaKOX — MOXIIMBICTh 3IIHCHEHHS
aHallizy, OIEPaTHBHOIO MPUUHSTTA pillleHb TONI0O Ha OCHOBI
KOOPJAMHATHO-TIPUB SI3aHUX 1 Y3rO/PKEHUX MiX CO0OI0 MacHBIiB
iHdopMartii.

3arasioM BiIOYBa€ThCS TIEBHHMH MPOIEC CTBOPEHHS KapTu
(pyuHuli, HamiBaBTOMATHU30BaHUN YW KOMII FOTEPHHIA) — OTpUMAaJH
Kapry:

ey kaprorpadii — mgani mounHaerbes (3a HEOOXIAHOCTI) Mpolec

BUKODHUCTaHHSI  KapTu JUId  KaprorpadiyHoro  meromy

JOCHIJKEHb, SIK OKpeMa caMOCTiiHa (YHKIIis, Jie TOBHICTIO

3aMisHI 3HAHHS JOJUHHU-aHANITAKA, (axiBIsd, SKAH MOXe

BUKOPUCTOBYBAaTH MaTeMaTH4HI PO3PaxyHKH, HaWIpOCTili

iHCTpyMeHTH (JiHifiKa, LUPKYJIb TOIIO), BUKOPHCTOBYBATU

MOTIePEIHBO HA0YT1 3HAHHSI TOIIO.

ey I'IC — kapta Moxxe OyTH pe3yibTaToM PoOOTH i1 B TOH ke yac

BHUKOPUCTOBYBATHCS Uil MOJAIBIIOTO aHaji3y — IMPH LbOMY

(GyHKIIT aHANTI3y ONEpaTUBHO W €()EKTHBHO BHKOHYE Tporpama

BiJl ONIEpaTUBHUM KOHTPOJIEM (axiBIA-TIOANHU.

OpHiero 3 mepeBar cydacHOI KOMII IOTepizaiii MpoIeciB
KaprorpadyBaHHsT € MOXIHUBICTh OIEPAaTUBHOCTI, MPHUCKOPEHHS
MPOIECIB SIK CTBOPEHHS KapT, TaK 1 aHAN3y SIBHIN, a TaKOXK —
MIBUIITYETHCSI TOUYHICTB IUX MPOILIECIB.
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Hani 133 € omaumu 3 GazoBux jokepen iHpopmarii mis T'IC,
30KpeMa ToMY Mo € oneparuBHUMHA. OcoOIMBO IiHHI TIPU POOOTI 3
JMUHAMIYHUMU, TIBUJKO 3MIHIOBAaHUMH JTaHUMU (HEOC3IeUHI SBUIIA,
CTHXIiHI JuXa, Tomo). Takok CIYyrylOoTh OCHOBOIO JIJISI OHOBJICHHS
crapux Ttomnorpadiuaux kapr. [Jani /33 — me He JmIie 3HIMKH
MOBEpxHI 3eml, ayje i pi3HOMaHITHI YHCIIOBI JaHI — pe3yJibTaTu
BHUMIipIOBaHb.
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IL. [IU®POBI MOJIEJII PEJILEDY TA IX BUAU
2.1. Ioustrsa LIIMP

OpnuMm 3 ictoTHEX TnepeBar texHojorid ['IC Hax 3BUYaiHUMU
«TATIepOBHMI»  KapTorpaivHUMH ~ METOJaMH  JIOCTI/DKEHb €
MOJKJIMBICTh CTBOPEHHSI MPOCTOPOBHX MOJENE B TPHOX BUMipax.
OcHoBHMMH KoopanHatamu B Takux ' IC-mopemsax, kpiM mmpoTu i
JIOBTOTH CIY)KaTh TakKOX JlaHi MpO BUCOTY MicrieBocTi (abo iHm
JIaHi, 33/1aH1 TPETHOIO KOOPAUHATOIO).

[Ipu upoMy cuctemMa MOXe ONMEpyBaTH 3 JECATKAMH 1 COTHSIMH
THCSTY BUCOTHHX BIJIMITOK, & HE 3 OJIMHUIISAMHU 1 JiecaTKamu, 1o OyIo
MO>KJIMBO 1 TP BUKOPUCTAaHHI METO/IB «HanepoBoi» kaprorpadii. Y
3B'I3Ky 3 JIOCTYIHICTIO IIBHJKOI KOMI'IOTEpHOI  00poOKM
BEJIMYE3HUX MAaCHBIB BHCOTHUX JAHUX CTa€ PEANbHO 3MAiHICHEHHHM
3aBJIaHHS CTBOPEHHS MAaKCHMaJIbHO HAOJIMDKEHOI JIO JIHCHOCTI
LIMP.

Ha ocnosi IMP, y cBol0 4epry, MOKINBO IIBUKE CTBOPEHHS
cepii TEMAaTUYHUX KapT HAWBAXIMUBIIUX MOPHOMETPUIHUX
MOKA3HMKIB: TIMCOMETPUYHIN KapTH, KapT KPYTHU3HH 1 EKCIO3MIIiH
CXWJIB, a 3 iX BUKOPUCTAHHSM — KapT epo3iiHOi HeOe3mneKH,
HaMpsMKIB MTOBEPXHEBOI'O CTOKY, T€OXiMIYHOI Mirpailii eJIeMeHTiB,
CTIMKOCTI TaH(IaQTIB 1 T.II.

Ilin 1nudpoBord MOACIUIFO  OYIb-IKOTO  TI€OMETPUYHOIrO
(reorpadiaHOT0) 00'EKTY PO3YMIETHCS MEBHA (hopMa TIPEICTaBICHHS
BUXITHUX JAHWX 1 crmoci0 iX CTPyKTYpPHOrO OIHUCY, IO JTO3BOJISIE
«BUpaxoByBaTw» (BiHOBIIOBATH) OO'€KT MUIIXOM IHTEPITOJSINI,
ampokcumaitii abo excrpanoJsiii [16].

Hudpori Mmoneni penbedy — e 0coOIMBUN BHJ MATEMAaTHYHUX
MoOJIeNiel, 10 TpeAcTaBiisie COO0K BimOOpa)KeHHS «peibedy» SK
pearbHUX, Tak i abCTpakTHUX reomnoliB (moBepxoHs). [Ipu 1ipomMy B
AKOCTI «TpeThOi KOOpAMHATHY» Yy UHQPPOBIA MOAEH MOXYTh
BHUCTYNAaTH, KpIM peajbHOro penbedy, pi3HI IHIN TOKa3HUKH 1
XapaKTEePUCTUKHU: aTMOC(EPHUI TUCK, TEMIEpaTypa MOBITPs, OIMAIH,
reo¢i3u4HI T0JIsI, KOHLIEHTPAIlis 3a0pyTHIOIOUNX PEYOBHH, KUTBKOCTI
HaceneHHs Tommo. L{udpoBi Momeni MoXxyTh 30epiratvcs B 0azax
JIaHUX a00 HE3aJICIKHO Y BUTIISI (PaiJIOBUX CTPYKTYP.

Hudposi mMoxmeni penbedy AO3BOISIIOTH MPOBOIUTHA HACTYITHI
orepariii:
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e MBHWJKE OTpuUMaHHsA iHpopManii mpo  MopdomerpuyHi
MMOKA3HUKK (BUCOTA, KyT HAXWIIy, €KCIO3UIliS CXHMITy) y Oyab-
SIK1HF TOYII MOJIEN;

e aHaNi3 KPYTU3HM 1 EKCIO3MINT CXWIIB, OOy 0Ba BIAMOBIIHUX
Kapr;

® TEHepallis FTOPU30HTAJICH;

e mnoOyznoBa mPOQUIIB MOMEPEYHOro mepepizy pensedy 3a
HaIpsIMOM TIPsIMOi 200 JTaMaHoI JIiHi;

e  aHaJi3 MOBEPXHEBOI'O CTOKY;

® TeHepallis MEepexi TALBETIB 1 BOIOIIIB;

®  PO3paxyHOK 00’ €MiB;

®  PO3paxyHOK ILIONI IOBEPXHi;

® pPO3PaxyHOK PiBHIB i IO 3aTOTLJICHHS,

e 100ynoBa TPUBUMIPHUX Mojenel penbedy 3 MOXKIMBOCTSIMU
peHIaepuHTa 1 JpamipyBaHHS IOBEPXHI SIK BEKTOPHUMH
ob'ektamu  (TigpoMmepeka, JOpOTH, HAceleHi  IYHKTH,
naHmmadTHI KapTH TOIMIO), TaK 1 pAacTPOBUMH IapamH
(ToTOKaApTH, NaHI TUCTAHIIIMHOTO 30HIyBaHHS);

® CTBOPEHHS BIiJICO300paKCHHS «IIPOJIILOTY» HaJ| TOBEPXHEIO
MoJeni 3a 3aJaHuM MapIIpyToM (CHCTeMH BipTyaJbHOI
peabHOCTI);

® aHaJi3 30H BHIUMOCTI 3 3aJlaHOi TOYKM ab0 TOYOK OrJIsAy i
noOy10Ba BIAMOBIAHUX KapT a00 TPUBUMIPHUX MOJIEIICH;

e TpaHchopMallis BUXIMHOI MOENI MUIAXOM JONaBaHHS HOBHX
JaHUX.

CxJlaiHICTh TpEeACTaBICHHS TPUBUMIPHUX O0'€KTIB Ha Kaprax,
«TPUBHMIPHOr0 KapTorpadyBaHHS» IiCTOPUYHO MOpOAMIIAa Oe3Jid
croco0iB KapTorpagigHoro 300paxeHHs penbedy: cucTeMa 130MiHil
(ropu3oHTalTi), TTO3HAYKH BUCOT, CYKYIHICTh TOYKOBHX, JIHIHHUX,
TUIOIIMHHUX ~ 3HAKiB;  JIOMOBHIOKOTH  300pakeHHS  penbedy
TOPU30HTASIMU 3HAKU SIpiB, OOPHUBIB, CyXHUX MIJSIHOK PIYOK, CKEIb,
THOAOBUKIB 1 T.Ja. ToMmy cmimg pospizHara 1udpoBi Momen
kaprorpadigHoro 300pakeHs1 penbedy (IUpoBi KapTH) i BIacHe
I[IMP, mig skuM# Ha MPAKTUII YacTO PO3YMIFOTHCS MUGPOBI Mojaei
BHCOT, CTBOPIOBaHI 3 BHKOPHUCTaHHSAM OOMEXEHOro Habopy
BUXIZHUX KapTorpadiuaux nanux mpo pensed (X, Y, Z) [19].
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2.2. Metonu po3paxynky IMP

CrtBopenns [IMP, i mepeBeneHHs iX 3 OJHOTO BHUAY B iHIIWH
0a3yloThCS HA BUKOPHCTaHHI MaTeMaTWMYHOro amapary. Bix
MPaBUIIBHOTO HOT0 3aCTOCYBaHHS 3aJIeKUTh HE TUTBKH a/IeKBaTHICTh
noOy/oBaHOi Mojielli, a W ONTUMAaNBHICTH BHTpAT pECYpCiB
MAIITMHHOT am'aTi 1 9acy o0uncieHHs [4].

Croci6 nmoOynosu LIMP 3a HeperyasipHOIO MEpeker0 BUXITHUX
TOYOK BHMAara€ MOCTAHOBKW 3aBJIaHHS BiJHOBIJICHHS (1HTEpPOJIALLT)
MOBEPXHI 1 mepepaxyHKy Mepexxi Ha peryysipHy. B maxuii dac icHye
0araTo MeTOJIiB, 110 103BOJIAIOTH BUPIIIYBATH 110 3a7a4y.

Cepen HUX — iHTEpHONAIiS HAa OCHOBI TpiaHrymsii Jlenoxe,
CepeHbO3BAKEHA IHTEPITONALISI, KPUTIHT Ta iH. OfHAK Y KOXKHOMY
pa3i mpu OOYKCIICHHI MO3HAYKH TOYKM HEOOXIIHO KOPHCTYBaTHUCS
NrOpUTMaMH 1HTEpHOJii (3HAUEHHS, ONEP)KYBaHI y BHXIIHHX
TOYKaX, 30iraloTbCsi 3 ICTMHHUMHM aOCOJIOTHO TOYHO) abo
ampoKcuMalii  (3HadeHHs, OJEPXKyBaHi y BHUXITHUX TOYKax,
30iraroThCs 3 iICTHHHHMH 3 JCSKUM CTyIeHeM TouHOoCTi). [le omHiero
0cOONMBICTIO BHOOPY METOAY pO3pPaxyHKy € CTYMiHb HOro
nokanizanii. MoxHa CKOpUCTaTUCs OJHi€l0 POPMYIIOI0 HaOIMKEHHS
JUTS BCi€l JOCHIKyBaHOT TepuTopii (riodaibHui anroputM) abo
3MiHIOBaTH (GOpMylly HaOJMKEHHS IO Mipi 3MiHM apryMeHTiB
(4aCTKOBO-TIOKaJbHUM  ayropuT™). Bubip 1mmx mapamerpiB
aNrOPUTMY  3QJIEKHTh BiJl SKOCTI BUXIJHMX JaHUX (Hemae
HEOOXiJITHOCTI BUPILTYBaTH OUIBINI CKJIAJHE 3aBIAaHHS IHTEPITOJSIIT,
SKIIO SKICTh BUXITHUX JJAHUX € HEBHCOKOK)) 1 HAIMX Mi3HAHB PO
penbedoyTBOprOrOUi mporiecH [4].

OpHuM 3 HaWOLIBII MOIMPEHUX METOIB, BUKOPHUCTOBYBaHUX
kaptorpadamu npu NoOy0Bi KapT BPy4HY, € CIIOCIO TPiaHTyIISIIil.

[Ipu upoMy crioyaTKy TpiaHTyTIOETHCS O€3J4 BUXiTHUX TOUOK
Ha Kapri, TOOTO OyIyerbcs cCUCTEMa TPUKYTHUKIB, IO He
MEePEKPUBAIOTHCS, BEPIIMHAMH SIKHX € BUXiHi ToukH [16]. [ToBepxHs
MPECTABIIEThCS K 0araTOrpaHHUK 3 TPUKYTHHUMHU TpaHsIMH, I
MPOCKIlisl KOXHOI TrpaHi Ha KaprorpadoBaHy TUIONUHY €
BiJIIOBIJTHUM TPUKYTHUKOM TPIiaHTYJALii, a BHCOTH JOPIBHIOIOTH
3HaYeHHsM Z (1) y i-X ToukaX. beaniy TOYoK Ha MIIONIHHI MOXe OYyTH
TpiaHTyJbOBaHO OaraThma CIOCOOAMH, BIfMIOBIIHO 3 LUM OYAYTh
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BUXOJUTH pi3HI mMoBepxHi. ONTHMAJIBHOI JUIS MOCTIOBAHHS
penbedy € Tpianrynsmis JlenoHe, Ha3BaHA HA YECTh POCIHCHLKOTO
MateMaTtnka boprca Muxkonaiiopuya Jlenone, B sKiil 100 YHUKHYTH
37aMiB 130J1iHIA Ha peOpax IMOJITOHIB JJIi KOXHOT BHXIiJTHOI TOYKA
OyAyeThbCs JOKANBHUHA MOJIHOM MEePUIOro ado APYroro CTYMeHs, i Mo
TPIaHTYJISIIIT 11 JIOKATBHI TIOMIHOMH «CKIICIOIOTHCS B OJHY TIaIKy
noBepxHio. [Ipu oMy MOBMHHA BHUKOHYBaTHcs ymoBa JlenmoHe —
BCEPEMHY KOJia, OMHCAHOI'O HAaBKOJO OyAb-SKOro moOymoBaHOTO
TPUKYTHHKA, HE IMOBHHHA MOTPAIUIITH JKOAHA 13 3aJaHUX TOYOK

N
Sy

Puc. 8. YmoBa tpianrymii Jlemone [20]

Meroa cepeaHbpo3BaXkeHOI iHTeprosLii Oy po3podneHuii K. O.
I'ayccom na movatky XIX cT. ans moTped reoaesii, mpore B 3axigHil
miTeparypi ioro moB's3yoTh 3 iM'sm Illenapma. ¥ npomy meromi
Baroa ¢ynkuis W (i) =1 /1 (i), ne r (i) — BiacTanb A0 i-i Touku abo
iHma QyHKIisA, crnamgae 3 poctoM Bifacrani. lleli merom aocuth
MPOCTUH I peaiizallii, oJHaK TOXiJHI ICTHHHOI Ta MOJICIHEHOL
MOBEpXHI MOXYTh CHUIBHO BimpizHatucs [19]. Jlana oOcraBuHa
3MyIIye BIATUCS JIO y3araJbHEHHs naHoro merony. Ilpu mpomy
Oeperbcs 3BakKeHa CyMa He MOKasHHKIB Z (i), a JOKalbHUX
MOJITHOMIB, KOS(IIIEHTH SIKMX BH3HAYAOTHCS METOJIOM HalMEHIINX
KBaJIpaTiB 3a 3HAYCHHSIMHU Z, HAHOIMKYUM 10 i-1 OMOPHOI TOYKH.
TakuM YWHOM, THTEPITOTIOIOTECS HE TUTLKU 3HAYCHHS (YHKITII, ane i
i 4aCTKOBI ITOX1/HI.
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Y MeToi KyCKOBO-ITOJIIHOMIQJILHOTO 3TI1a/KYBaHHSI (PiKCYyeThCS
cTymiHb moniHoMa d 1 BUOHMpaeThCS TPSAMOKYTHUK (JIiJISHKA
MOJICJIIOBAaHHS), IO MICTUTh BCi oOmopHi Touku. Jam mei
NPSIMOKYTHHK PO30MBAETEHCS JIHISIMH, MTapalieIbHUIMH CTOPOHAM, Ha
cucteMy 01Tl APiOHUX MPSIMOKYTHHUKIB.

VY peanizanii nmepenOadaeTbes iHTEPAKTUBHUIN BHOIp pO3OHTTSL
JlJis1 KOXKHOTO BY37a CIiTKH, SIKa MOOYIYEThCS, 38 HAHOIMKYMMU 10
HBOTO TOYKAMH METOJOM HaWMEHIIMX KBaJIpaTiB OyAyOTHCS
JoKajbHI moniHoMH, QyHKUiA F (X, y) KOHCTPYIO€TbCS 3 HHX 3a
JIOTIOMOT'OFO CIIEI[iaJIbHOTO BULY «CKJIctoBaHH:D [19].

Crnipg 3ayBakuTH, L0 3a3BHYail NEpBUHHI OaHi LU(POBOrO
MOJICTIIOBaHHS peiibedy € (ab0 3 BUKOPHCTAHHSM THUX YH IHIIMX
oreparliil) MPUBOIATHCSA 10 OJHOTO 3 JACKIILKOX HAHOUIBII ITHPOKO
NOIIMPEHNUX MpeAcTaBiIeHb MmoBepxoHb (momiB) B I'IC: pactpoBomy
momanHsM uu wmozem TIN [4]. Buxomsuum 3 1boro, iCTOpuYHO
BHJIITAITUCS 2 anbTepHaTuBHI Mojeini [IMP:

* 3aCHOBaHI Ha pEryJsIpHOMY (MaTpUYHOMY) TpEACTaBJICHHI
OJIS PeITbE]Y BiIMITKAMH BHCOT;

* CTPYKTYpHI, OJHI€I0 3 HAWOUIBII PO3BUHEHHX (HOPM SKHX €
MO/JIeNli Ha OCHOBI CTPYKTYPHO-JTIHI'BICTHYHOTO MOJaHHSI.
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2.3. Heperyasipna Tpianryasuiiina mepeska (TIN)

Cepen HeEperyJIsipHAX CITOK HaW4YacTillleé BUKOPHCTOBYETHCS
TPUKYTHa Mepexka HerpaBwibHOl (hopmu — mojienis TIN. Bona Oyna
po3pobiieHa Ha mo4atky 1970-x pp.. sk mpocTuii crocio mooyaoBH
MOBEPXOHb HA OCHOBI HA0OpPy HEPIBHOMIPHO PO3TAIIOBAHUX TOYOK.
Y 1970-i pp.. OyJio CTBOpEHO KijibKa BapiaHTIB JaHOI CHCTEMH,
KomepiiiHi cuctemu Ha 6a3i TIN cramm 3'sistrcs B 1980-i pp. sk
MaKeTH IPOrpam Jijist ToOy0BU TOPH3OHTAIIEH.

Mogenb TIN BUKOPUCTOBY€ETBCS 17151 HU(POBOTO MOJICIIFOBAHHS
penbedy, mpu ObOMYy By3JaM 1 peOpam TPUKYTHOI Mepexi
BiJIIOBIIAFOTh BUXi/HI 1 TOXigHI aTpuOyru 1mdposoi monemni. [pu
moOymoBi TIN-Mozmeni qUCKpPEeTHO pO3TAIlOBaHI TOYKU 3'€THYIOTHCS
JHISMHA, YTBOPIOIOTH TPUKYTHUKH.

VY Mexkax KokHOro TpukyTHrka Moaelni TIN noBepxHs 3a3Bu4ai
NPEACTABISIETECA  TUIOMMHOK. OCKUTBKM — TOBEPXHS  KOXKHOTO
TPUKYTHHKA  3aJa€TbCS  BUCOTAMH  TPhOX  WOTO  BEpIIWH,
3aCTOCYBaHHS TPUKYTHHKIB 3a0e3medye KOXKHIM IJSHII MO3aiqHOl
MOBEPXHI TOUHE MPUJIATAHHS JI0 CYMIXHUX JUISHOK. Le 3a0e3neuye
Oe3nepepBHICTh TMOBEpXHI MPH HEPErYJIIPHOMY pO3TallyBaHHI
TouoK. [Ipn 1IbOMY KOXEH TPUKYTHUK MOJeli KpiM iH(opMarlii mpo
BHUCOTY MOXX€ MaTH aTpuOyTH KyTa HaxWwiy Ta eKCIIO3WINii, Mo
JI03BOJIIE€ MIBUAKO MOOyxyBaTH Ha 0a3i oaHiei moxem TIN kinmbka
TEMaTHYHUX KapT — TIICOMETPUYHMX, YXHUIIIB, EKCIIO3UIINA — i Ja€e
MOJJIMBICTH 3pOOUTH Pi3HI BUAM CKIQIHOTO POCTOPOBOTO aHaNi3y,
HaNpUKJIa] PO3PaxXyHOK HUISXiB TEOXIMIYHMX MIrpamiii Ha OCHOBI
MIOBEPXHEBOT'O CTOKY.

OcnoBauM MeTozoM po3paxyHky TIN e Tpianrymsmis enoxe,
TOMY IIIO B ITOPiBHSHHI 3 IHINMMMHU METOJIaMH BOHA XapaKTePU3YEThCS
HalOlnpm  cymineHUMH 11 nudpoBoi  Momenmi  penbedy
BIactuBocTsMu [21].
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IIpakTuuna po6ora Nel :
«IIpuB’si3ka pactpoBoro 300paxenss B ['1C»

Koopnunarna (reorpadiuna) mpus'sska B ArcMap
3IIACHIOCTECS B KiJIbKA €TAalliB, IOCIIIOBHICTE SIKUX 3aJICKHUTHh Bl
TANy Matepiaiy, SKui NpuB’sByeThes. JlaHuil mpuknaj imocTpye
OJIMH 3 HAWIPOCTIIIMX BHMAJKIB, MPUB'A3KY TOMOrpadivyHoi KapTH,
Jle HaHEeCEeHA KOOPIMHATHA CITKA 1 € MiIKUCH 3HaYeHb KOOpAuHAT. 115
MpaKTU4Ha PoOOTa MPUCBSYEHA MTPUB 3L 300pa’keHHSI, YKIaAEHOTO
B IPSIMOKYTHIH CHCTEM1 KOOpJIMHAT.

Anroput™ miit:

1. 3amyctutn nporpamy ArcMap. 3amatu moTpiOHY
cucTteMy KoopauHar i Homep 30HH (puc.1-2). Ha BepxHiii manem
iHcTpymeHTiB Binkputu: View — Data Frame Properties — Coordinate
System — Predefined — Projected Coordinate Systems — Pulkovo
1942 — Pulkovo 1942 GK Zone 6N

Ipumimrxa. Homep 30HM BH3HAYAETBCS 3a HOMEPOM
tomorpadiyHOi  KapTH,  Hampukiaa, — Tomokapra — M-36-70
npuB’ si3yeThes y 30H1 6N, T06T0 36-30=6, N- miBHIYHA TIBKYJISL.

Data Frame Properties @

Feature Cache || Annotation Groups | Bxtent Indicators | Frame | Size and Postion
General Data Frame Coordinate System umination Grids

Current coordinate system:

No projection

Select a coordinate system:

=]
=)= Predefined
&[5 Geographic Coordinate Systems
[t {3 Projected Coordinate Systems I
m ey = -

Puc.1.1. Ilanens View
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Data Frame Properties @@

| f Ferai;reﬁ(rfacrhe _iAnnotatu;n é%oyp§ A_E)dfemjnglciators \ ”Frréme \ i Size apd F't;smon : |

| General | Dataframe | Coordinate System | lumination | Grids
= . :
Pulkovo_1942_GK_Zone_6N [ Clear

Projection: Gauss_Kruger
False_Easting: 500000,000000
False_Morthing: 0,000000
Central_Meridian: 33,000000
Scale_Factor: 1,000000
Latitude_Of_Origin: 0,000000
Linear Unit: Meter

GCS_Pulkovo_1942
Datum: D_Pulkovo_1942

Select a coordinate system:
" Pulkovo 1942 GK Zone 4N » Modify...

i# Pulkovo 1542 GK Zone 5

i# Pulkovo 1542 GK Zone 5N
£ p aa AT

:

&) rukovo 1942 6K Zone e |}

i Pulkovo 1942 GK Zone 7N
& Pulkovo 1942 GK Zone 8
i Pulkovo 1942 GK Zone 8N

i# Pulkovo 1942 GK Zone S =
» Pulkovo 1542 GK Zone SN

£ |

(€

[ OK ] [ OTtmena ] [anMeHMTb]

Puc.1.2. Bubip nompi6bHoi cucmemu KoopouHam i Homepa 30Hu
2. BinkpuBaemo tomnorpadiuHy KapTy 3a JOMOMOTOI0
"File — Add Data...", a6o 3a mornomoror kHomku ¥ . Jlns akTuBamii
naHenb npuB’s3ku Georeferencing kimanHiTh MPaBOK KHOIMKOK Ha
OCHOBHI TIaHEeTI IHCTPYMEHTIB i IIOCTABTE TAJIOYKY HABIIPOTH TTaHEJi
Ha miii maHeni BiIKpUBAaEMO TAOJMIFO TOYOK IPUB’SI3KHM 1 B BIiKHI
tabsmii Bumukaemo avto adjust (puc. 1.3).
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cion Geoprocessing Customize Windows Help 2 Gy B N N N R R ; ”7}”-"1 é‘mEli
& - |[1:12887 v EEE B P "?i.
QAM@2Eil e -TIN@ 7 E MR,
J eoreferencng - Layer: 13706310 V- B |
i

TEBEPARGOME DTAS
 BEA BYPAVK a3 M-37

e R B AT AN VN
Puc.1.3. Biokpuma monozpagiuna xapma i nanenv Georeferencing

B Link Table
l Link X Source Y Source X Map Y Map Residual ﬂ

< R — 13

—

[[J Auto Adjust Transformation: | 1st Order Polynomial {Affine) v |

Total RMS Error:

Save,., Restore From Dataset

Puc.1.4. Biokmouenns avto adjust
3 . HpI/IB’SByCMO KapTy 10 "IOTI/IpBOM KOHTpOJ'IBHI/IM

TOYKaM Ha I[epexpecTi [BOX JHIH NPSIMOKYTHOI CHCTEMH
KOOpAMHAT. Y KpalHIX KyTax apKylia KapTH BUKOPHUCTOBYIOUH
inctpyment Add control points (momatu KOHTPOJBHI TOYKH)
BHOCHMO KoopauHatu X ta Y (puc.l1.5).

Tlpumimka:JAnst koopauHaTH X YMCIO BHOCHMO 0€3 TepmIol
nudpu MIroc aomaeMo Tpu Hymi. Hampuknan, Hame uducio 7392,
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omke mu 3anucyemo 392000. s koopauaaty Y TOBHICTIO udpa 3

I(aBTI/I ILTFIOC JOTAEMO TBI/I Hzni, T00TO 5578000.

T S —— RN 8k,
Deds BXA20.8: 11 R 2!5!23"}-".
x O Pl Y el

o -nl.unll,l'g!-ll.u1 r

 Cooretncrs = Layer 13706205 v o e

e 0w

3558.407 196,838 Mees
4 nycK - U o - - - —ur

Puc.1.5. Buecenna koumponoHux mo4ox npue sisku
4. [lepeBipsieM0  MPaBUJBHICT  OTPUMAHUX  PE3YJILTATIB
BMHKaemMo avto adjust B TtabGmmmi Touok mpuB’s3ku. | sKImO €
MOMUJIKY BUITPABJIIEMO IX.

© beaz Ha3saHuaA - ArcMap - ArcEditor

File Edt View Bookmarks Insert Selecton Geoprocessng Customize Windows Help &) & & 5 LB DL )
D2E& & [l x| 0 0 b 12492 -G%-E}GW
&) Jldmsp |- 0| K
Table Of Contents BB Link Table
8CE 3 :
S &5 Layers X Source ¥ Source XMap Y Map
= 1 248,780306 -251,748224  360000,000000 5578000,000000  7,13755
SZ0e20d 2 2140,410166 -215,613217  392000,000000 5578000,000000  7,14337
RGB 3 168,818589 -2265,385608  358000,000000  5544000,000000 7,13636
MMRed: Bend_1 4 2060,828371  -2227,604639  390000,000000 5544000,000000  7,14218
[ Green: Band_2
MM Blue: Band_3
< I | 58
I [ auto Adjust I Transformation: [ 15t order Polynomial (affine) v/
TR e
e e T =
T

Puc. 1.6. llepesipka ompumanux pesynomamis
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5. 30epiraeMo TpUB’SI3KYy KapTH dYepe3  IaHelb
Georeferencing i ¢ynxuis Rectify (puc.l. 7), ne mMu obupaemo

JUPEKTOpito, A 30epexeHHsT HOBOrO (aidly, 3a HEOHOXiIHICTIO
nepeliMmenoByemMo daiin (puc.1.8).

& bes HazsaHwA - ArcMap - ArcEditor

Fle Edt View Bookmarks Insert Selecton Geoprocessng Customze Windows Help &) G F 5 52
D2E& LGB x| 90 b 121 v EEERO e
RANQKE = §-0I8@ 7 FEI ML TR ceorefrendng -| Layer: 43706300
Table Of Contents B x Update Georeferencing
ERERSE =] 1 Rectify... |
B = Layers = TEHERALE
= I [ wn &
El Flip or Rotate »
MRed: Band_t Transformation ,
B Green: Band_2
MM Blue: Band_3
Update Display
Delete Control Points
Reset Transformation
¥
b |
Puc.1. 7. @ynxyis Rectify
SA A R WP AR YT N e | B T XY ST rerenang - Layers) -3 /b3 99
Table Of Contents. 2 x
[EHaes o
= = lLayers [ Sl TEXERATIOS HT4S
- © g e L L o
MlRed: Band_1 e
[l Green: Band_2
Ml sle: Band_3

Save As

Cel Size: | 17,240670

bd NoData as: | |

._ Resample Type: [ Nearest Neighbor (for discrete data)

;1] Output Location: I [ G:\vC B rEOMP_npaxr 222\ronoxapm

[ Name: M-370631_1.6f | Jrormat: hid
Al

hu Ip —;| Compression Qualty

[+ compressionType:|[NONE 1w (1605

@
Puc. 1.8.36epeswcenns ghaiiny

6. 3akpuBaEeMo 1€l TPOEKT, 1 IepeBIPAEMO OTPUMAaHUMA
(baiin, BinkpuBIIHM B HOBOMY mpoekti ArcMap (puc.1.9).
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€ Be3 Hasganus - ArcMap - ArcEditor
3 &) o) B By

File Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help CyRUE N B NN
D & L 658 x[0 o b [1250m v EEEBE F a2
QRGN OO 5 M S TR, ; Ceoreferencing- toye:Wiromsid |Qe

Table Of Contents. 2 x

e
TENRPNERUR T A
xemc

MRed: Band_1
[ Green: Band_2 13-53-008  M-37-63
Mslue: Band_3 . '%.

Puc.1.9. Ilpus’ a3ana monocpaghivna xapma
[IpakTuuny poOOTy ciiJl 3aBEPIIMTH A0 KIHIS Mapu Ta
NIOKa3aTH BUKJIAJa4y OTPHMAHUM pe3yJbTaT.
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IIpakTuuna po6ora Ne2 :
«Bexropizanis y I'lC. Penarysansst rpadiuHuX TaHHX
BaxnmBuM ~ erarioM  CTBOpPEHHsSI ~ BEKTOPHHX  IIapiB
TOpU30HTalNEeH penbedy st moxambioi modymxosu [IMP.
1) 3anycrutm mnporpamy ArcMap. Binkputu npuB’s3aHy
panimre tonorpadiuny kaprty, 3a gomomororo "File — Add Data...",
&

a00 3a IOMOMOT 00 KHOIKH

2) CrBopuru Shape-¢aiin, Ha sikoMy OyayTh BEKTOPH30BaHi
ropusontami. Jns nporo Bimkpmeaemo ArcCatalog: Windows —
Catalog, a6o 3a JOITOMOrO0 KHOIIKH [:"ﬁ.(pnc.Z.l) Jle obupaemo
JIIUPEKTOPIIO, B sAKil Oyne 30epexxenuii shape-daiin.

8; bes naspanys - ArcMap

File Edt View Bookmarks Insert Selection Geoprocessing Customize ‘Windows  Help

D2E& % ‘ﬁ!% X[9 Db mwme I EEEEE g ioms [ Sl aw il
Hedtor=| b Rl 2 - SIS Yo 4 Q| E BB g Georeferencing - \Ma?nssn.f Bl i Q- g
.QQ.O\::::MPWRJ Dwmo ‘a\mmﬁ’mn\@ 37-085 Lt 2 OS] = [ K o= ]
MR EE| SR & S o o éEEED]\AA._kai IR EE EE RS S E
c-o> & @|E =
Location: [ Muxaiinoea |
[ kartu_proekiu Alf:
VAK
3 nur-pa avnnom
85
£ oeq B Copy
3 | [ Faste
Eravl ¢ pelere
3 uk
5 Hosan Renare
Ed cnon_y & Refresh -
B erfi ‘?3 Folder t
lew =
B tyr 3 Fie 1,
?tm)mr [Z] ttem Description... 3] Feisonal
& v g s A td
£ DaymaGIST o onpemes.‘; —prowe| L3 Database Connection.
£ DHMAGISTR\Avnnon_MarncTplHosan nank ({] - ArcGIS Server Connection. .
£ DAMAGISTRY Aunnom_Marmctplcnon_Yyryd
5 < Layer...
£ D:\MAGISTR exonorisislope_tif1
£ D:\ixaiinosoii oT Kok € Group Layer
=) €3 Python Tookox
£ FiiMxaiinosa [ 7
= irosotior [ Shapefie...
5 R (=) Turn Feature Class
£ Gi\Muxaiinosa @ Tookox
B Toobores B dBASE Table
) LAS Dataset
& address Locator...
& Composite Address Locator...
mim ol

Puc.2.1. Bixno ArcCatalog, de nponucana oupexmopis 36epeicenms
shape-gaiiny

3) Bkazyemo B momi Name wHasBy aiiay JaTHHHUIECIO,

Hanpuknaz «gorizontali». Obupaemo tun ¢irypu B momi Feature type

— Polyline, Takox Bka3yemMo KOOpAMHATHY CHCTEMY Ul JaHOTO

¢daiiny, sKa TIOBMHHA BIJMOBiZaTH KOOPJAWHATHIA  CHCTEMI
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npuB’si3aHoi  Tororpadiynoi kapru. Harucuysmm Edit, 3amaemo
CHUCTEeMy KOOpAMHAT, SK OyJlO ONHCaHO B TEPUHIOMY MYHKTI
TOEPeHBOT IpakTH4HOI podori (puc.1.2). Harnckaemo Ok.

tEsliacad, RINDDBEIES

g Create New Shapefile 3 ﬁ

Name: Igulizonlali

Feature Type: IPolyline "_]

~ Spatial Reference

v S
Description: Main Menu
Projected Coordinate System: 7
Name: Pulkovo_1942_ GK_Zone_BN 2l v Standard

Geographic Coordinate System: v TOOIS

Name: GCS_Pulkovo_1942

[—‘/— Draw
[7 Layout

Rl Ll_l 3D Analyst
I~ Show Detail; 3
St Spatial Analyst
™ Coordinates will contain M values. Used to store route data. ¥
™ Coordinates will contain Z values. Used to store 3D data. Graph'cs
e
OK I Cancel | r— Edltor
e = T Effects
Y T B et SO S O
Puc. 2.2. Bixno cmeopenns nosozo shape- Puc.2. 3. 3naxooorcenns
Qaiiny naueni Editor na ocrosHill
nawueni Incmpymenmie
4) CrBopenuii shape-daiin aBTOMaTHIHO BiIKPUETHCS B

Tabnuui mwapiB 1 Bi3yamdi3yerbcsa. Bekropusauis 341HCHIOETBCS 3a
noromororo maneni Editor. Jns 11 akTuBamii KJIAIHITH MPaBOIO
KHOIIKOIO Ha OCHOBHIM MaHeNi iHCTPYMEHTIB 1 IOCTaBTE TaJlOUuKy
HaBnpotu maneni Editor (puc. 2.3)

5) 3'IBUThCS HACTYITHA MaHeb (puc.2. 4):

Editar = EP“ L u I_]::g I s D Ef
Puc.2.4. Ianenv Editor
6) B maneni Editor morpiono narucuyru Start Editing,

obpatu map gorizontali, s Toro mo0 MoxHa OyJ0 penaryBarH
nanui map (puc. 2.5):
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7) B manemi Editor  obupaemo dynkiito Create

Features,HaTuCHYBIIIM Ha KHOIKY Ef. B mameni Create Features
obupaemo Arrange Templates By grouping and Filtering — Filter by —
Line (puc.2.5):

res

«<Search>

Show All Templates

[ Fieby v e

Group By » Line

Polygon
Annotation

Dimension

Layers..

Em

[Ef Construction Taals
[/ tre
[ Rectangle

O arce
O Hlipse =

Puc.2. 5. Ilanens Create Features, 3 oopanum
IHCMPYMEHmMOM — NIHIT
8) [TounHaemo ouudpoByBaTH TOPU3OHTANI, 3TiJHO
TonorpadiuHoi ocHOBH (puc.2. 6):
) = = FKCK

—l—-.'--- B h, '
.-:EJ i s !J - s H‘-’!*
Puc.2. 6. Ilpoyec oyughposxu copuzonmanetl
(6eKMOpPU308aHi MOYKYU NOZHAYEHI 3e/leHUMU K8AOpaAmamu,)
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9) Jns  miamucy — BHCOT — TOPU3OHTalEH  BiIKPHUBAEMO
aTpuOytuBHY Tabimio manux Open Attribute Table (mpasoro
KHOTIKOIO MHIII HATUCHYTH Ha Ha3Bl Imapy), B SKid NOTpiOHO
CTBOPHUTH I10JIe, B IKOMY Oy/ie BKa3aHa BHUCOTa penbedy (puc. 2. 7).
Jns mporo motpiOHO BigkmrounTe (yHKI0 Editor B omHOMMEHHIH
naHeni 3a jgomomororo Stop Editing, mepen 1mmm  306epertu
onudpoBaHi TOPU30HTAI 3a@ moromororo Editor — Save Edits.

Copy

X Remove

E Open Attribute Table ‘

Joins

Open Attribute Table

Open this layer's attribute table.
Sharteut: CTRL + double-click layer
name OR CTRL + T.

Use Symbol Levels

Selection 3

Label Features

Edit Features 3

%4l Conwert Labels ko Annatation...
47 Conwert Features to Graphics...

Convert Symbaology to Representation. ..

Puc. 2.7. I[lanenw, 0e 3naxooumscs ampubymueHa madoiuys 0aHux
10) BingkpuBimmm TaONUIIO aTpUOYTHBHHX JaHUX, MOTPIOHO
obpatu Table Options — Add Field (puc. 2.8):

B Find and Replace... |

Bl select By Attributes...
5T
i

Switch Selection

Select Al

[ AddField... |

Tum AP el
Show PeI9 ke 2 new Fild ko the kabl
firrange T.

Restore Default Column Widths

LI

Restore Default Field Order

Puc. 2.8. Ilanenv ampubymuenoi mabauyi 0anux, 3 8iOKpUMuMU

onyiamu mabnuyi (Table Options)

11) V BikHi, mo 3’sBUThCs, BKasyeMo B moii Name Ha3By
croBmuuka, Hampukiaax «HEIGHT», obupaemo Tum uumcen, ski
OyJyTh BHOCUTHCH, JUII OCHOBHHMX TOPHU3OHTAJICH Ta TOTOBIICHUX
OCHOBHMX OOHMpaeMo KOpOTKe Iriyle, ToOTo Short Integer.
Hatuckaemo OK (puc. 2.9).
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I%

Add Field
M ame: Im

Type: I Shart Integer =]

Field Properties

|Precisi0n |El |

1] I Cancel

Puc.2. 9. Bixno Add Field, 3 o6panumu noxasnuxamu

12) CtBopeHuii  CTOBINYMK  aBTOMAaTHYHO  3’SIBUTBCS B
aTpuOyTHBHBIN Tabmuii naHwx. Jlns Toro, mo0 BHECTH 3HAYSHHS
BHCOTH IS ONHU(POBAHOI TOPU3OHTANI TMOTPIOHO BKIIOYUTU B
naneni Editor - Start Editing (puc. 5), i pemaryBaté moTpiOHuit
CTOBITYHK.

13) 3akiHYMBIIKM BEKTOPH3AIlil0 BCiX TOPH30HTaJCH, MOTPIOHO
000B’s13k0BO 30epertd Bci 3MiHu B Shape-gaiimi, 3a J0MOMOIOFO:
Editor — Save Edits (puc. 2.10).
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Editor'| : M S Ll

& Start Editing
"7 Stop Editing

| Save Edits |

Bbsth <2 BEWIE

Mave. ..
_ Save Edits
Split...
Save all edits made since the last
[+f| Construc save, After saving, vou cannot undo

./;./, Copy Par] previous editing operations,

Merge...

& Euifer...

Union. ..
Clip...

B,| validate Features
Snapping 3
Maore Editing Tools »
Editing "Windows 3

Options...

Puc. 2.10. Ilpoyec 30epeosicenns acix 3minu ¢ Shape-gaiini
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IIpakTnuyna podora Ne3:
«MopemoBanns pensedy B [IC»
1) 3Bamyctutu nporpamy ArcMap. BigkpuTu BeKTOpHU3OBaHHIA
panime B shape-daitn ropusoHTasneil, 3 OPOPMICHOW TAOIHICIO
aTpuOyTHBHUX MaHux (puc.3.1):

Fle Edt Vew Bookmarks Insert Selection Geoprocessing Customize Windows Heb
DB@S B8 x| 00 |b A EEEEDIRg
B — =0 @y
Q2O N ¢» W- OO/ BLNASS TE

= Layers
= @ rayou

5 B redef_Chuguey_p
& B Hydro_polyine_Cip.

£ @ Hydro_regon_Clp
[=]

Topmarran gogaTsosi

=]
2 Topcean gogamvoe S|
6 polyine | 9121300000 | lopwaowran gogamosi -
§ Polyine 70/21300000L | ogwacerran gogamoei s
10 poline 11213000000 Fopowran opancoel s
1 Palyine [ -
12 payine 21300000, oguorran goamoe] |
13 polyine -
14 Polyine o5 (
15 Pobine EA -
16 polyine sl
17 poline w0]
18 polyine E —
< »
| "o 10 [E]S 1 outof 1765 Seected)
| rebot_chuguev_clp

|
0}

Puc. 3.1. Shape-gaiin 3 éexmopuzosanumu 2opu3oHmanimu
2) Jlns noOyaoBY TpiaHTYISIiHOI Mojei penbedy HeoOXiTHO

sanmycrut ArcToolbox, Ha ronoBHiii maHesni 3aqa4y =)

3) B aanowy mporpavosy A0zaTxy P
ArcToolbox =

aoleun

(ArCTOOI bOX) MU 6y2[€M0 = & 20 Analyst Tools
BMKODHMCTOBYBaTH  iHCTpymeHT 3D S e

. . . =1 B Daka Management
aHaji3y, a came morpioHo Bixkputu: 3D 1 8 LS Datasat

B Terrain Dataset

Analyst Tools — Data Management — TIN &
— Create TIN (puc.3.2). ~.

X: E:i\én:l‘?:e TIM Data Area
S,
&5 Raster Math

Puc. 3.2.Ilanens ArcToolbox, 3 5 Raster Reclass

& Raster Surface
NPONUCAHOIO 3A0a4er0, B eauited sufacs
a cave cmeopenns |2,
MPIAHSYIAYIUHOIO MOOET  |E 8 Sonversen Took
4) YV nianoroBomy BikHi, B crpouky Input Feature Class

(optional) mepenecTr MHUIIKOIO, YTPUMYIOUH JIIBY KHOIKY, 3 TaOJMIN
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mapiB (Table of Contens) map «gorizontali». Iicis yoro B Tadmui,
sika MOOYAy€eThCSl aBTOMATUYHO, B croBmuuky Height Field, o6paru
CTOBIMYMK 3 aTpUOyTUBHOI TaONMI [aHUX, B SIKOMY MiCTHTBCS
iH(pOpMaLlisg II010 XapaKTePUCTHKNA BUCOTH, B HAILIOMY BHUIAIKY, 1€
cropmunk — HEIGHT. B momi Output TIN, mnpomucyemo
Z[I/IpCKTOpIIO B sIKiif Oyze 30epesxenuit daiin (puc.3. 3)

=T
QutpUE TIN i Dutput TIN
| DHMAGISTRI Annnom_MarmcTpiiMeToankaltind @
Coordinate System (optional) The output TIN dataset.
Input Feature Class (optional)
Input Features [ Height Field [ 5F Type Tag Fisld +
>relief_chugusv_Clip HEIGHT Hard_Lins <None>
=]
il
3
| 1+
I Constrained Delatniay [optional = =l
ok || camel | [Enviroments... | <<rideteln | Toolteln |

Puc. 3.3. Ilanenw Create TIN
5) TIlicas natuckanns OK - iine moOynoBa Mozeni, pe3yibTaT -

=l8ix

Bochmads Tt Seedhn  Gesprocessng  Custonde  Wndws b

8 %[0 o [l N 2@ g ome- r'r—_]?.-«.',;.'f-
e pre—— - —1 |
wmko g_n,“'lz,, v 2y
ERGS0G SEsaned o dHE 0080 5 abg
CEIAR] s
Canceed 79156117 S5169%,2 Meters

Puc.3. 4. [lobyoosana TIN — mooens
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6) Moxna BigpemaryBath  JjereHay TIN  (moxBiiiHUM
knaranHsaM Ha Ha3Bi TIN-TeMu BUKIMKATH i1 BIACTHBOCTI 1 epedTn
Ha Bkianky Symbology. Ilapamerp Edge type mMokHa 3HATH - 1Ie
TOPH30HTAJT, TOOYIOBaHI aBTOMATHYHO 3a iHTeprnoiboBaHow TIN y

BIJIMTOBIAHOCT] 3 33aJaHMMHU IHTEpBaNaMH (3a HEOOXITHICTIO MOXKHA
YBIMKHYTH 3HOBY) (prc.3.5).

Layer Properties

k|
General| Source | Display  Symboloy | Fields |
Show:
o Edge type grouped with unique symbol Tnport...
O Edae types
Elevation Taq Value Fisld
Edge types
Syrbol | Yalue [ Labet [count |
[ <all other values> <all other values>
<Heading:> Edge type
2 Hard Edge 2
‘ Add... +
| Remove +
add il values | addvalues... | Remove vales | Breakines Only |
0K | Omeens | Mpewes |

Puc. 3.5. I[Tanenv enacmusocmet wiapy (layer properties)
BIOKIIOUEHHSL 8I000PAdICEHHS 20PU30OHMAEl
7) ArcMap mnpencraBisie MHUPOKI MOXIMBOCTI IS

KOJILOPOBOi BiIMUBKH penbedy i po3OMBKM IIKAIW Ha 1HTEPBAIH
wiaciB (kHomka Classify, puc 3.6).

Layer Properties

| 3
Genera| Saurce | Display  Smbology | Fieids | E 8GE|E
ohon ra(E elevation with graduated color ramp fre— B < Layers
O Edge types =] Hydra_polyline_Clip
Walue Field Classfication
Elevatian Equal Interval
I’—‘ [=lE- 1
@l R ,—-;, Classes: (5 +|  Classify... @ Copy
X Remove
Symbol | Range [Label [ )
192 - 220 192 - 220 G2 Zoom To Layer
164- 152 164- 192

136.- 164 136- 164
108- 136 108- 136

Reset Legend Elevation Range
LI ll =0 - 108 80- 108 Visible: Scale Range
Remove 3

< Save As Layer Fils...
IV Show hillshade
ilumination effect in

g7 Creats Layer Package. ..
2D display

Data

Save As Layer File

Save this layer as a file (saves
layer definition not the data)

oK Orvera | npleeHwbl

Puc. 3.6. Ilanens enacmugocmeii wiapy
(layer properties) - exaaoxa Elevation

Puc.3. 7.36epesicenna
HANAWMY6aHb
8i000PANCEHHS CUMBOJIIKU
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8) HamamroBane BiZOOpaXKeHHS MOXKHA 30€perTH OKPEeMUM
daiinom a1 MaOyTHBOIO BHKOPHCTaHHS, HATHUCHYBIIM ITPABOIO
KHOITKOKO MHUIIN Ha Ha3Bi Temu i oOpaBum - Save As Layer File.
Hanani TIN moxua moaugikyBatu 1 yrountoBatu (puc. 3.7).

9) Cdopmosana I[IMP moxke Oyt Bi3yanizoBaHa Yy BHUIJII
TPUBHMIpPHOT Mojeni MictieBocTi. JIJiT 1[bOTO BHKOPUCTOBYETHCS
noaatok ArcScene, 1[0 BUKJIMKAETHCS 3 MaHesdl iHCTpyMmeHTiB 3D
Analyst (puc.3.8).

3D Analyst ¥ Layer: |tin3 j J{@ /S'\ B é- é g g—: 4 I:___

Puc.3. 8. Knonka euxauxy ArcScene na naueni
incmpymenmie 3D Analyst.
Ha puc. 3.9 - BikHO ArcScene, cxoxe 3 BikHoM ArcMap, B HbOTO
TAKOXK MOYKHA JTOAABATH Oy Ib-5IKi TEMH:

% Untitled - ArcScene - Arcinfo

Eie Edit ¥ew Selection Tools Yindow Help

O R RONCRHE LR R W Y Layer: [ <

DEE& + @ @amO w

Puc.9. Bikno ArcScene
10) Crnovarky moTpiOHO 3aBaHTa)XMTH BJIACHE IIap MOBEPXHI -
orpumanmii panime TIN (puc. 3.10). Ilicas nmomaBaHHsA mapy B
npoekT ArcScene JOBaHTa)KyBaTH HAJAINTYBAHHS CUMBOJIKA. lyr,
3a3qaeriap 30epexeHy uepes cepeposuiie ArcMap.
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# Bes nassamys - ArcScene TH
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

OpEa +aEx |2 ¢ BERERO R {¢-¢ae/QQNQIN-T /N QBIMI=IEIS,
f&tn SRS

88
£5 Scene layers
E @ rayonu

=R
Elevation
192-220
164 - 192
[1136- 164
W 105136
Wso-108

Puc. 3.10. 3asanmadicena TIN — nosepxus ¢ ArcScene

11) Jlns manamryBanb 3-D 300pakeHHS BMHKaeEMO BJIACTHBOCTI
Temu Ha Bkiajii Base Heights. Beranosiroemo, mo nepiie, 6a3oBy
nosepxHto (TIN), a mo-mpyre - Z-factor - coiBBigHOLICHHS
TOPU30HTAJIBHOIO 1 BEpTHKaJIbHOTrO MaciiTadiB (puc.3.11).

12) nst ripchkux —MmicrieBocTei  Z-factor pekoMeHIyeThbes
BCcTaHOBMoBaTH 3-7, ans piBHMHHEX - 10-20. OTpumyeMo Taky
KapTUHKY - puc.3.12.
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Layer Propetties x|

General | Source | Display | Symboloay | Fields ~Base Heights |Hendanng|

[~ Elewation from surFace:
£ Mo elevation values from a surface

T TORING O & CLISTOM S0 aeey

[DrimacISTRY Aurnon_Marverp|cnom_Hyryes_Myneosal 342itin =l =
—

Raster Resolution.

[~ Elevation from Feature:
% 1o Feature-hased heights

£ Use elevation values i the layer's Features

Factor to convert layer elevation values to scene units: |msmm vl 1,0000 ]
) Use a conskant value or expression;

B =l

"Layer offset

Add a constant elevation offset in scene units: Q ‘

Abaut setting base heights

1] I OTrera | ﬂpwmer—wrrbl

Puc.3.11. Bixno ycmanoexu 3D-napamempie mooeri.
Beopi - scmanosumu bazosuil wap eucom, y cepeouHi npasopyH -
VCMAHOBKA CRIBBIOHOWEHHS 20PUBOHMAILHO2O | 6EPMUKATILHO2O
macwmabis (Z-factor).

Puc. 3.12. Tpusumipna mooensb micyesocmi Ha OCHOSL wapy
TIN 6e3 HakaadanHs iHWUX wapie
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13) [ani Ha oTpuMaHiii MoJeJi MOXKHA HAKJIQJATH SK BEKTOPHI,
TaKk 1 pacTpoBi mIapu, I SKUX Yy BKJIAAII BiacTUBocTed Base
Heights BcTanoBmoemo Ty x 6a3oBy TIN-moBepxHro i Z-factor, 110 i
Jutst 6230BOTO Iapy BUCOT. Y mpuHIUII Oa3oBwii map Bucor - TIN
B3arajgi Moxke OyTH HE HiJKIIOYEHU, ajle 3HaXOAMTUCH Yy 0asi
naHuxB ArcScene, a OyTH TUIbKM NO3HAYSHUM Y BCiX mapax. [Homi
Mae ceHe 3pooutn Z-factor 1yt HaknaneHux mapiB Tpoxu (Ha 0,5-1)
OUTBIIMM, TaK SK BEKTOPH MOXYTb MICISMH «3apHBATHCS» B
6azoBuii map TIN-momeni 3a paxyHOK MOXHOOK iHTEpHOJALii 3a
pi3HUII Bizyasizallii pacTpoBHX 1 BEKTOPHUX AaHUX. Hanpukian, Ha
TPUBUMIPHY MOJENb HAKJIAJeHa BOJHA Mepexa Ta Mexi
Yyryiscekoro paiony(puc. 3.13).

Puc. 3.13. Tpusumipna modensv micyegocmi Ha OCHOGI wapy
TIN 3 HaxraoanHaM BeKMOPHUX WAPIE BOOHOIL MEPE’CT Ma MeHC
AOMIHICIPAMUBHO - MepumopianbHoi 0OuHUYi (Pationy).
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14) 36epertu IIMP Tpeda 3a nomomororo File — Export Scene —
2D (puc. 3.14), 3a 10MOMOro0 IBOr0 MU 30epiraeMo 300pa’keHHS B
dopmari s APyKy UM IHIIOTO BHKOPHUCTaHHS (HAampUKIad B

dopmari JPEG).

# bes nassanwn - ArcScene

O
B

Mew Chrk+M

Open... Cirl+o

Flle | Edlt WView Bookmarks Selscion Gesprocessing Customize Windows Help

A==l I=E

I B save Ctrl+s
Save As...

Save A Copy...

Add Data

SignIn...

@ 55

Print. ..

[ Exportsene

Scene Document Properties. ..
1 Gi\Untitled.sxd
2 DAMAGISTRIAunn. . \pochvizD sxd

3 DAMAGISTRY Aunnom_Ma. ..\2D.sxd

Exit

Puc.3. 14. 35€p€91C€HH}Il da

Al+F4
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Export Scene To 2D
Export scene to 20 graphics file,
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JOJATOK
[Nepenix iHMBITyaTbHUX 3aBJAHb:

[HauBiMyanbHICTP BUKOHAHHS MEpHIOl  MPAaKTHYHOI pOOOTH
noJjArae B TOMY, IIO CTYJACHTH MpPOTATOM TMapH IIPUB’S3YIOThH
3allpONOHOBaHy BHUKJajadeM TomorpadidHy Kapry, i HampHKiHII
napy MMOBUHHI TTOKA3aTH KiHIIEBUI Pe3yJIbTaT ISl IePeBipKH.

Jns  BUKOHaHHS  TPOMOHYIOTECS  TomorpadiudHi  KapTu
Xapkicpkoi obmacti B wmacmrabi  1:100 000, sxi MoxHA
3aBaHTAXUTH 3 JTAHOTO InTepuer-pecypey:
http://map.karabin.com.ua/.

TEHEPAIBNMA MTAS
BOroAYX08B

Tpuknao monozcpaghiunoi kapmu (M-36-72)
EnexTpoHHi MOCHJIaHHS Ul CKadyBaHHS TOMOrpaiuHUX KapT
(HOMep TonorpadiuHoi KapTH 3aJeKUTh BiJ BapiaHTy CTY/ICHTA):
1. http://map.karabin.com.ua/fullmap.php?map=M-36-071.jpeq
2. http://map.karabin.com.ua/fullmap.php?map=M-36-072.jpeq
3. http://map.karabin.com.ua/fullmap.php?map=M-37-061.jpeq
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http://map.karabin.com.ua/
http://map.karabin.com.ua/fullmap.php?map=M-36-071.jpeg
http://map.karabin.com.ua/fullmap.php?map=M-36-072.jpeg
http://map.karabin.com.ua/fullmap.php?map=M-37-061.jpeg

4. http://map.karabin.com.ua/fullmap.php?map=M-37-062.jpeq
5. http://map.karabin.com.ua/fullmap.php?map=M-37-063.jpeq
6. http://map.karabin.com.ua/fullmap.php?map=M-37-064.jpeq
7
8

http://map.karabin.com.ua/fullmap.php?map=M-36-083.jpeg
. http://map.karabin.com.ua/fullmap.php?map=M-36-084.jpeq
9. http://map.karabin.com.ua/fullmap.php?map=M-37-073.jpeg
10. http://map.karabin.com.ua/fullmap.php?map=M-37-074.jpeq
11. http://map.karabin.com.ua/fullmap.php?map=M-37-075.jpeq
12. http://map.karabin.com.ua/fullmap.php?map=M-37-076.jpeq
13. http://map.karabin.com.ua/fullmap.php?map=M-36-096.jpeq
14. http://map.karabin.com.ua/fullmap.php?map=M-37-085.jpeq
15. http://map.karabin.com.ua/fullmap.php?map=M-37-086.jpeq
16. http://map.karabin.com.ua/fullmap.php?map=M-37-087.jpeq
17. http://map.karabin.com.ua/fullmap.php?map=M-37-088.jpeq
18. http://map.karabin.com.ua/fullmap.php?map=M-36-107.jpeq
19. http://map.karabin.com.ua/fullmap.php?map=M-36-108.jpeq
20. http://map.karabin.com.ua/fullmap.php?map=M-37-097.jpeg
21. http://map.karabin.com.ua/fullmap.php?map=M-37-098.jpeg
22. http://map.karabin.com.ua/fullmap.php?map=M-37-099.jpeg
23. http://map.karabin.com.ua/fullmap.php?map=M-37-109.jpeq
24. http://map.karabin.com.ua/fullmap.php?map=M-37-110.jpeg

[HnuBigyanbHe BUKOHAHHSA HACTYIHMX MPAKTUYHUX pOOIT
00TpyHTOBaHE Pi3HOI TEPUTOPIEIO IJIST KOKHOTO 13 CTY/IEHTIB.
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