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I'moGanpHas nuppoBU3aIKs YJKOHOMHUKH MPUBETIa K Pa3BUTHIO TeOUH(OPMAIIMOHHBIX
CHCTEM, CEPBUCOB U MHTEPAKTUBHBIX KapT. VX pa3paboTka U aKkTyanbHOE HH(POPMALIMOHHOE
HAIlOJIHEHUE SIBJISIETCS OJHUM M3 IIPUOPUTETHBIX HalpaBiIeHUI uccienoBaHuil. B cratbe
OIMCaHbl OCOOEHHOCTHU CO3JJaHMsI MHTEPaKTUBHOM KapThl pek U BojoeMoB benapycu Ha 6a3e
reonHopmannonHoi cuctemsl ArcGIS. Pa3paboTka B HacTosIee BpeMsi HE UMEET OTede-
CTBEHHBIX aHAJIOT'OB, TAK KaK JOCTYIHbIE MHTEPAKTUBHBIE KAPTHI HE PACKPBIBAIOT B IOJIKHOMN
Mepe HHPOPMaIUIO 0 BOAHBIX 00bekTax Pecnybommku benapycs.

Knrouesvie cnosa: vHTEpaKTHBHAS KapTa peK W BOJOEMOB bemapycu; reomaHHEIC,
reoo0beKThI, reonHpopmanonusie cuctemsl; ArcGIS, Busyanuzanusi.

ON THE ISSUE OF DEVELOPING AN INTERACTIVE MAP
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The global digitalization of the economy has led to the development of geographic
information systems, services and interactive maps. Their development and up-to-date infor-
mation content is one of the priority areas of research. The article describes the features of
creating an interactive map of rivers and reservoirs of Belarus based on the geographic infor-
mation system ArcGIS. The development currently has no domestic analogues, since the
available interactive maps do not adequately disclose information about the water bodies of
the Republic of Belarus.

Keywords: interactive map of rivers and reservoirs of Belarus; geodata; geoobjects,
geoinformation systems; ArcGIS, visualization.

B Hacrosee BpemMs CTpeMHTENIbHOE pa3BUTHE HH()OPMAITMOHHBIX TEXHO-
JIOTUN ¥ aKTUBHAs U(PPOBU3AIUS PA3TIUYHBIX OTPACiIe IKOHOMHUKHU TPEOYIOT
CBOEBPEMEHHOTO U OBICTPOro OOHOBJIEHHS WMH(OpPMALUU O CYHIECTBYIOUIUX
reorpauueckux 00beKTaX, COOBITHIX M MPOIECCaX, YTO CIOXKHO 0OCCIICUYUTh
C TIOMOIIBIO TPATUITMOHHBIX OYMa)KHBIX KapT, KOTOPbIC OOHOBIISIOTCS JO-
BOJIBHO PEKO.
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Jlns permenus 3Tod mpobOsiembl HanOosiee 3((HEKTUBHO HCIOIB30BaHUE
AIIEKTPOHHBIX MHTEPAKTUBHBIX KapT, IJI€ B PEKUME PEaTbHOTO BpEMEHU MOYKHO
HalTH Jo0bIe reorpaduyueckre 00bEKTHI, @ TAKXKE Pa3InyHOro pojaa uHdopma-
IIUIO O HUX.

OpnHako Janeko He Ha BCEX MHTEPAKTHUBHBIX KapTax B JOCTATOYHOU CTe-
NIEHU MPEeOCTaBICHA TOYHAS U 10CTOBepHas uHpopManus. [loaToMy coznanue
aKTyaJIbHbIX UHTEPAKTUBHBIX KapT U UX MHPOPMAIIMOHHOE HAMOJIHEHUE, KOTO-
pO€ MOXXHO CBOEBPEMEHHO PEJAaKTHUPOBATH U JOMOJHSATH, SBISICTCS aKTyallb-
HBIM U BaXHBIM HAIPaBJICHUEM HCCIICAOBAHUH.

AHanu3 CylecTBYIOIUX MHTEPAKTUBHBIX KapT MMOKA3aJl, 4YTO B HACTOSIIEE
BpEMSI OT€UECTBEHHBIX aHAJIOTOB KapThl, KOTOpasl B MOJHOM O00bEME PacKpbl-
BaeT MH(GOpPMAIIMIO O BOJHBIX 00beKTax benapycu He CyIecTBYeT.

B cBs13u ¢ 3TUM 11€7BI0 UCCIIEI0BAHMS ABJIAETCS pa3paboTKa aKTyaJbHOM
WHTEPAaKTHUBHON KapThl PeK U BOJ0eMOB benapycu.

OCHOBHBIMHM HAIpaBICHUSAMH MPUMEHEHUS WHTEPAKTUBHOW KapThl BOJ-
HBIX 00BeKTOB bemapycu, sBnsitoTcs:

— U3y4eHue reorpaduu U rupoOJIOTUU CTPaHbl (MOKET TOMOYL U3YUUTh
pacmoJIoKEHNE PA3TUYHBIX BOJHBIX OOBEKTOB, TAKUX KaK PEKH, 03epa, BOJO-
XPpaHWIHILA U JIP., @ TAK)KE UX OCHOBHBIC XapaKTEPUCTUKH);

— pa3paboTka MHGPACTPYKTYPhl U TPaJOCTPOUTENHCTBA (MPUMEHSITHCS
[IpH IJIAHUPOBAHUHU CTPOUTETHCTBA MOCTOB, IJIOTUH U OOBEKTOB, CBSI3aHHBIX C
BOJION);

— TMJIAHUPOBAHHUE My TEIIECTBUI U OTJbIXA (151 ITTAHUPOBAHUS MapIIPYyTOB
MyTENIeCTBUM 110 BOJIE, HAIPUMED, JIJIS TUIABAHUS HA JIOJIKE, KasiKe WIIH JIJIS PhI-
0ankn);

— 00pa3oBaHNe U HAYYHBIE UCCIIETOBAHUS (SIBISETCS BaXKHBIM HHCTPYMEH-
TOM JIJIS M3yYEHUsI U TIPenojjaBaHus reorpaduu, TUIPOJIOTUNA U DKOJOTUU B
y4eOHBIX 3aBEJCHUSIX, a TaKXKe AJsl TMPOBEJCHHS HAYYHBIX HCCIEIOBAHUN B
ATUX 00JIACTAX);

— pbIOOJIOBCTBO M PHIOOBOACTBO (ITOMOTAET OMPEAEHUTh JIydlllue MecTa
JUTSI phIOOJIOBCTBA, Pa3BEICHUS PHIOBI U IPYTUX BUIOB aKBAKYJIBTYPHI).

B ocHoBe cozmanus nHGOPMAMOHHBIX KapT MOTYT JIEKATh pa3iINYHbIC
TexHoNoruu. K HUM MOKHO OTHECTH TEXHOJIOTUU JAUCTAHIIMOHHOTO 30HIUPO-
BaHUS, TEXHOJOTUU OOpPabOTKM M300PKEHUM W TEXHOJIOTHH BEKTOPHBIX U
PacTPOBBIX TaHHBIX.

OpuumM 13 Hanbosiee pacpOCTPAHEHHBIX SIBISIETCS MCIIOJIB30BAHUE T€0-
uHpopmarmonnbix cucrem (I'MC). O1tu cucreMsl coliepXaT JaHHBIE O MPO-
CTPAHCTBEHHBIX 00BEKTax B IuppoBoit popme. OHM MO3BOJIAIOT BBOJAUTH, Xpa-
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HUTb, 00pabaThiBaTh (IIPOCTPAHCTBEHHO aHAJIU3UPOBAThH), OOHOBIIATH, IMOJIY-
4aTh JOCTYII, 0TOOpa)XaTh U pACIPOCTPAHITH MPOCTPAHCTBEHHBIE TAHHBIE C UC-
nosib3oBaHueM IudpoBeix KapT [1]. TUC codetatoT B cebe GpyHKIMHU CUCTEM
ynpaBiieHus: 0a3amMu JaHHBIX, PEIaKTOPOB PACTPOBOM M BEKTOPHOM rpadukw, a
TaK)kKe HHCTPYMEHTOB aHAJIN3A.

[Tocne n3ydeHust COBpeMEeHHBIX KapTorpaduyeckux CepBUCOB IS CO3/a-
HUSl UIHTEPAKTUBHOM KapThl pek U BojgoeMoB benapycu BriOpan Hanbolee mo-
nynsapHbiil ArcGIS Server, KOTopbIil 110 XapakTepUCTUKaM U (PYHKITMOHATBHBIM
BO3MOKHOCTSIM MaKCHUMaJIbHO MOJXOJMT VISl BBINOJHEHUSI TOCTaBICHHOW 3a-
JaqH.

ArcGIS sBnsercs ceMeicTBOM MPOrpaMMHBIX MNPOAYKTOB KOMITAHHH
ESRI (CIIIA), xoTopast ABJISIETCS OJTHUM W3 JUIEPOB HA MUPOBOM PBIHKE T'€0-
MH(POPMAIIMOHHBIX CUCTEM. DTOT cO(T MO3BOJISIET OTOOpakaTh CTaTHCTUYE-
CKYIO0 MH(OpMAIIMIO B BUJI€ HU(PPOBON KapThl C yUETOM reorpapuyeckoi mpu-
Bsi3kU. C ero moMouibi0 MOKHO CO37aBaTh U PEIAKTHPOBATh KapThl JHOOOTO
MaciTada, BBINOJIHATh MPOCTPAHCTBEHHBIE 3aMIPOCHI, aHAIU3 M MOJEIUPOBa-
Hue reoaHHbiX. CrucreMa IMoJHOCThI0 MHTErPUPOBAHA C CUCTEMAMU yIIpaBJie-
HUsl pensauroHHbIMU 06a3amu naHHbIX (CYB/) [2].

Kaptbl MOryT ObITH OITyOJMKOBAHBI U UCHOJB30BAHbl B PA3JIMYHBIX KOH-
TEKCTaX: B HACTOJBHBIX MPHIOKEHUAX, BeO-Opay3epax, Ha MECTHOCTH, C HC-
MoJb30BaHuEM MOOWIBHBIX ycTpoucTB. Takke ArcGIS mpenocrasisieT uH-
CTPYMEHTHI IS pa3pabOTKH COOCTBEHHBIX MPHUIOKEHHH [3].

ArcGIS ob6manaer MHOXkeCTBOM (DYHKITUH, CpeId KOTOPBIX MOKHO BBIJIE-
JIUTH CJIEYIOLIHE!

1) paboTa ¢ IMHEHHBIMH F€000BEKTAMH;

2) paboTa ¢ OJIUTOHATBHBIMH I'€000BEKTAMU;

3) co3maHKre TeMaTUYECKUX KapT;

4) npuMEHEeHHEe OBEPJICHHBIX ONEpAaIlHid, YTO IMO3BOJIACT paboOTaTh C pas-
JIMYHBIMH CIIOSIMH KapTorpaduieckoi HHPOpMaluu OJHOBPEMEHHO;

5) unTerparuys kapTorpaduveckoro u3oopaxenus [4].

ABTOpaMu pa3pabOTaHbl METOAMKHU CO3/aHUS WHTEPAKTHUBHOW KapThl C
MOMOIIBI0 TporpaMMHoro obecreueHusst ArcGIS ArcMap u obnauHoi
mwiardopmel ArcGIS Online, mo3Bostoriye mpu BEIOOPE BOJIHOTO 00BEKTa OT-
KpbIBaTh WH()OPMALMOHHOE OKHO C TMOJHOM MH(OpMalHei o HeM, BKIoYas
¢$oTO, onKcaHre U OCHOBHBIE XapaKTEPUCTUKHU (PHLC. ).
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Bsiposayckasi.y
AP3C

o H124 2 £139
\ ;

Paiton Bepeaonckiit
\ a
Tlaomaas 3epxana 5.69 xnr
1

x Hanbomsmmas rayonsa

132m
1 Cpeanns rrybuna 7.9 M
\

~ | Beperosas THHAA: 11,25 kvt

O3epo Benoe oTHocHTCA K Bacceitty pern Acenbaa. MecTHOCTL BOKPYT BOAOEMa
~ | NPEHMYLLECTBEHHO PABHUHHAS, GONOTUCTARA, NOPOCIIAR NECOM M KYCTAPHUKOM
~— _| Bepera sabonouenHbie, npudpekHoe menxosoave y3xoe. KoTnosuHa oxpyrnon
opMEl, CKNOHBI NONOMWE, AHO wunucToe Bpone Gepera 3apocni TPOCTHWKS,
Kambilsa W paecTa wwpkHoi ot 20 ao 70 m. HabmoaaeTca cunbHoe 3apacTatne
pogoema. CoeauHeno Kamanamu ¢ pexon Hcenbga, osepom “epwoe W
)| Bepesoscxkonnt  IP3C, pna  KOTOPOR  CNYXKMT  MCTOMHMKOM  TEXHHYECKOTO
/| BoAOCHAGIKEHUA 1 MCNONB3IYETCA B KAYECTBE OXNAAKTENA

K
Tunnumbie  npegcrasureny  uxtwodayuisl  o3epa WyKa,  fWHL,  Nnotea,
KPACHONEpPKa, yKNelka, OkyHb, ey, TycTepa, kapn, Kapach.
Bepacrasey

[Tpumep cTpyKTypbl HHPOPMAIIMOHHOTO OKHA
Ha MHTEPAaKTUBHOH KapTe pek u BogoeMoB benapycu B ArcMap

Tak »xe u3ydeHa BO3MOXKHOCTH co3manusi Web-npunoxenus Online-
KapThl peKk U BojoeMoB benapycu ¢ ucnons3oBanuem ceppuca ArcGIS Online.

CrpyktypHas cxema HH()OPMAIIMOHHOTO OKHA MHTEPAKTUBHOM KapThl peK
1 BojioeMoB benapycu MoeT coaepkaTh CleAyoNyo HHHOPMAIHUIO:

1) nns o3ep: Ha3BaHue, (OTO, KOOPAMHATHI IICHTPa, OACCEHH peKH, TLIO-
[aab 3€pKaabHOM MOBEPXHOCTH, AJIMHA U IIMPUHA (CpeaHsiss U HauOoJbIIas),
riyouHa (cpefHsis ¥ HauOoJbilas), JJIMHA OEperoBoil JIMHUMU, 00BEM BOJIBI,
OTHCaHHUE;

2) 11 pek: Ha3BaHME, (OTO, KOOPAMHATHI UCTOKA U yCThs, HAMOOJIbINIAs
rilyOWHa U IKUPUHA, AJTUHA, CPETHUIN YKIIOH MOBEPXHOCTH, IUIOLIA L BOZ0COOPa, OMH-
CaHUE;

3) I BOMOXpAHWJIMIL: Ha3BaHue, (portorpadusi, KOOPAMHATHI IEHTPA,
II0LIa/1b BOJHOTO 3€pKaia, IJuHa U MIMPUHA, MAaKCUMallbHas TiyOuHa, MpoTs-
KEHHOCTh O€pPETOBOI TMHUH, 00bEM BOJBI MOJTHBIN, OMTUCAHHE.

Onucanue MpeacTaBiIsgeT cOOON OTIMYUTENbHBIE 0COOCHHOCTH BOJHOTO
00BbEKTa, YHUKAJIbHBIC XapAKTEPUCTUKH (IUIsI KAKJIOTO BUAa 0ObEKTOB BHIOUpA-
IOTCSl U TIPOIMCHIBAIOTCS OTACNBHO). [Ipr HEOOXOMMOCTH MOTYT OBITh BKJIFO-
YEeHBI TUAPOJIOTUYECKUE XapaKTEPUCTUKN: YPOBEHb U PaCXO] BOABI, CKOPOCTh

TEUYCHHMsI, CPETHSS TEMIIepaTypa BOABI B TEUCHUE ONIPEICTICHHOTO TIEpHO/Ia Bpe-

MCHHU, MYTHOCTb U XUMHUYECKHI COCTaB BOJEI, IIPO3PAavYHOCTDh, COJICHOCTDL, KHC-
JJOTHOCTB.
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BaxHbpIM MokazaTeseM npu OnMUCaHuHU SBJISICTCS OMOJIOTHYECKOE pa3HO00-
pasue: HaJIM4Ke Pa3IMuYHbIX BUJOB PACTCHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.
buopaznooOpasue BoJHBIX 00BEKTOB UTPACT KIOYEBYIO POJIb B MOICPKAaHUH
3I0pPOBOM M CTAaOUIILHOM IKOCHUCTEMBI, BBITIOIHSAS (YHKIIUN (GUIBTPAIIUHA BOJIBI,
peryJisiy KIinuMaTa, nojjiepxanue 0ananca muTaTeabHbIX BemecTB. Hanuune
B BOJIE€ BPEJIHBIX BEIIECTB WJIM MUKPOOPTaHU3MOB, OMIACHBIX JJIS 3JI0POBbSI JIIO-
JIel UK SKOCUCTEMBI HYKHO TaKK€ 0TOOpa3uTh B OITMCAHUH.

DKOCUCTEMHBIE YCIYTH, KOTOPHIE JIOJIM MOJy4YaloT OT BOJHBIX OOBEKTOB
(muTheBast BOJIA, PHIOOJIOBCTBO, pEKpeaIloOHHas JEATEIIBHOCTh U T. J.) SBJIS-
FOTCSl OTJIMYUTEIBHBIM IMOKA3aTeJIEM BOJHOTO O0OBEKTa U MOTYT OBITh IPE/ICTaB-
JICHBI Ha KapTe.

ITockonbKy OOJBIIMHCTBO JIOJCH JIydllle BOCIPUHUMAET BH3YaJIbHBIC
JTaHHBIE, TO BaYKHBIM SIBJISICTCS UCIIOJIH30BAHNE KaUeCTBEHHBIX (POTOCHUMKOB H
3D-nanopam BOJHBIX 00bEKTOB. CieyeT OTMETUTh, YTO KOJIHMYECTBO (POTO- M
BHJICOMATEPUAJIOB I10 00JIee MEJIKUM THAPOJIOTHUYECKUM 00bheKkTaM benmapycu B
CETH UHTEPHET BEChbMa OrPaHUUYCHO, a TOPOM U BOBce OTCyTCTBYeT. CieaoBa-
TeJIbHO, COOP TAaKOTO MaTepHaja MOXKET CTaTh LIEJbI0 CHCIUAIbHBIX YKOJOTH-
YECKHUX dKCIEIUIUn [S].
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