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Hacrosias pabora ocyiiecTBiser oOumii 0030p APEBOBUIHBIX CTPYKTYp M
NepeBbeB B MHGOpPMATHKE U reoMHpopMaTuke, GOKYCUPYSCh MPEUMYIIECTBEHHO Ha
X UCIIOJb30BAaHUU B MPOCTPAHCTBEHHON aHAIUTUKE. B TeopeTuyeckoi yactu
MIPOU3BOJIUTCS CUCTEMAaTH3allisd MMEIOIIeHCs HHPOPMAIIUA O JIEPEBbSIX B LIEJIOM, a
Takke 00 MCIOb30BaHUU UX OCHOBHBIX KoHuenuuit aist ['MC-ananuza. Kpome Toro,
B JIAaHHOM YacTH paccMaTpHUBACTCS KIACCHYECKUW MPOCTPAHCTBEHHBIM HMHJIEKC IO
Ha3BaHHEM «R-7AepeBo», €ro OCHOBHBIE MPEUMYIIECTBA M HEAOCTATKH, a TaKXKe
BapUaAHTHI €ro peanu3anuu. [IpakTuyeckuii KOMIOHEHT pabOThl BKIIIOYAaeT B ceOs
UMITJIEMEHTAIMI0 0a30BbIX HeH R-tree ¢ ncmnonbpb30BaHUEM sI3bIKAa TPOrPAMMHUPOBAHUS
Python u mnpuMeHeHHEM [OMOJHUTENBHBIX ONTUMHU3AIMK IS yIydIleHUs
MIPOU3BOJIUTEIIBHOCTH CTPYKTYPhI JAaHHbIX. B qomosiHeHWE, B MPAKTUYECKOW YacTH
MIPUBOJIUTCS ONMKMCAHUE OCHOBHBIX OCOOCHHOCTEMH peanu3anuu R-tree, a Takxke maercs
0030p MPUMEHHMOCTH PE3YJbTHPYIOUIETO MPOTrPaMMHOTO OOecredeHus: s
MPOCTPAHCTBEHHOTO aHaJIM3a Ha MpUMEpe MOKCKa TOYeK OTOOpa mpod B mpesenax
MPOMBITNIUICHHBIX 30H ropoaa BureOcka. PesynbTaTomM paboThl SIBISETCS CO3/1aHUE
oubnmuorexkn Python mnon HaszBanmem simple tree, pacmpoCTpaHSIOMEHCS O
CBOOOJHOM JHIICH3UEH M JOCTYNMHOW s ucnoib3oBanus I'MC-cnenmanucramu
paznmuuHbix oTpacieil kak B HacTonbHbIX [MIC (QGIS, ArcGIS), tTak u B apyrux
aHATMTUYECKUX MHCTPYMEHTAaX, oajepkuBatomux Python.
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Hanzenas paboTa axbIlIAYJIs€ aryiabHbl ariisiyi ApP3BanagoOHbIX CTPYKTYp 1
ap3y y 1HbapMmateibsl 1 reaiH@apMartbilbl, (akycyroubics MepaBakHa Ha 1X



BBIKAPBICTAHHI ¥ TMpacTOpaBbIM aHajize. Y TlIapdThlUHAN YaCTIBl MPaBO3IIIIA
cicTAOMAaThI3aIblsl aryiabHail iHdapmareni ad ApIBax, a Takcama a0 BBIKAPBICTAHHI 1X
acHOYHBIX KaHiPmueli s [1C-anamizy. Akpams Taro, y JaJ3€Hail YacTIlbl
pasrisiIaenia KiaciyHbl PacTopaBbl 1HAPKC Maja HaszBail "R-mpaBa', sSTr0 aCHOVHBIS
mepaBari 1 HeIaxoIbl, @ TaKcaMa BapbITHTHI SAT0 paaiizaibli. [IpakTIYHBl KAMIAHEHT
paboThl ykitouae ¥ cs06e IMIUIeMEHTalbllo 0a3aBbIX 17191 R-tree 3 BhIKapbICTaHHEM
MOBBI TIparpamMaBaHHs Python 1 mpeIMSHEHHEM anTBHIMI3AIBIA IS MAJSAIIIDHHS
IpayKIBIMHACI CTPYKTYPBI JaHbIX. JlanaTkoBa, y IpaKThIYHAM YaCTIbI MPHIBOI3IIIIIA
arricaHHe acCHOYHBIX acaOJiBaciiedl plamizansl R-tree 1 maera arisy npeIMSHIMACII
BBIHIKOBAra rparpamHara 3a0eclsusHHs JUIs MpacTopaBara aHajidy Ha TMPBIKIaa3e
MOTITYKY KPOTIaK aa0oopy mpod y Mexkax MpaMbICIIOBEIX 30H ropaja Bineocka. BerHikam
paboThl 3'syngenna ctBapaHHE O10misTakl Python man nHazpail simple tree, sikas
pacraycroKBaeliiia naj cBadoaHail JipH31M 1 nacTynHas s Beikapeictanns ['TC-
CIELISITICTaM1 PO3HBIX TalliH J3eiHacti K y HacTolbHbIX ['1C (QGIS, ArcGIS), Tak i
¥ IHIIBIX aHATITBIYHBIX IHCTPYMEHTAX, SIKis MaATpbIMITiBaronb Python.
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The thesis gives an overall overview of the tree data structures in informatics
and geoinformatics in the context of their usage in spatial analytics. The theoretical
part systematizes the information about the trees and the utilization of their concepts
in GIS-analysis. Apart from that, this thesis part studies the classic spatial index named
R-tree, its pros and cons, and possible implementations. Practical component includes
the development of the optimized R-tree data structure using the Python programming
language. Apart from describing the main features of the tree being developed, the
component shows its usage in locating soil sampling points in the industrial areas of
Vitebsk. The new Python library named simple_tree has been created as a result of this
thesis. The package is distributed under the free license and is available for the usage
among GIS-specialists in different industries in conjunction with common desktop GIS
applications (QGIS, ArcGIS) or with any other analytical instruments supporting
Python.
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