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Pegepar
[HomroxoBnu BnagnciaaB BacuinbeBuy

ONTUMM3ALIUA TOPOJCKOM CPE/Ibl HA OCHOBE HEMPOHHBIX
AJITOPUTMOB IIPU OBPABOTKE ITPOCTPAHCTBEHHBIX JIAHHBIX
(HA IPUMEPE I MUHCKA)

JuniiomHasa pabGora: 82 crpaHuubl, 15 wunroctpauuii, 4 TaOnHILBbI,
38 UICTOYHUKOB, 3 IPUIIOKEHUS.

KutoueBble cjioBa: HEHPOHHBIE CETH, HCKYCCTBEHHBIM MHTEJUIEKT, OOJBIIINE
s3pikoBbie Moaenu, [ IC, 133, ENVI, Microsoft Copilot.

O0beKT Hcc/IeI0BaHMSA: ANTOPUTMBI MCKYCCTBEHHBIX HEUPOHHBIX CETEH,
UCIIOJIb3yEMbIE JUIsl aHaiu3a U O0OpabOTKM MPOCTPAHCTBEHHBIX, TEKCTOBBIX U
CTAaTUCTHYECKUX JTAaHHBIX B LEJISAX ONTUMU3ALMHU TOPOJACKOM cpenbl (Ha MpuMmepe
. MuHCKa).

Heas pabGorbi: npoBecTd 0OpaOOTKY MNPOCTPAHCTBEHHBIX JAHHBIX C
ITOMOIIIBI0 HEUPOCETEBBIX AITOPUTMOB B cOBpeMeHHbIX I MIC, a Takke TEKCTOBBIX U
CTaTUCTHUYECKUX JTAHHBIX C TOMOIIbIO OOJIBIINX S3bIKOBBIX MOJIEIEH, HA OCHOBAaHUHU
MOJIyYEHHBIX PE3YJIbTATOB MPEIJIOKUTh BAPUAHTHI PELICHUS 3a/1a4 ONTUMU3AINU
TOPOJICKOM CpEbI.

3agayu padoOThI: PaCCMOTPETh TEOPETUUECKHNE OCHOBBI HEUPOHHBIX CETEW,
VCKYCCTBEHHOI'O HMHTEIUIEKTa U IIIyOOKOro oOydeHHs, pacCMOTpPETh HOBEUIIUE
pa3pabotku B oonactu MU (B kontekcte cepsl I UC u 3a e€ npenenamu), BEISIBUTD
BO3MOXKHbIE METOJbl MPUMEHEHUS HEUPOHHBIX CETel M MTyOOKOro oOydeHHs B
cthepe 'NC, onpenenuts [10, noaxonsiiee s npoBeaeHUs padoT.

Metoabl npoBeneHusi padoThbl: KapTorpapuieckue, reonH(GOpMaIlMOHHbIE,
aHAJIUTHYECKUE, TPOrPaMMHUPOBAHUE.

IlosyyeHnHble pe3yabTarTbl W HX HOBH3HA: [OJlydeHa HeilpoceTeBas
Kiaccudukanuss TeppuTOpuM I MUHCKA, HaANMUCaH CKPUNOT JUIsl HW3BJICUEHUS
uH(pOpMaIK U3 HEUPOCETeBOM KiIacCU(PUKALMU B TaOJIHILY, TPOJIEMOHCTPUPOBAHbI
IpeuMyllecTBa OONbIIMX  A3BIKOBBIX MOJENEeN Jid aHalv3a TEKCTOBBIX,
CTaTUCTHUYECKUX [JAHHBIX W HalMCaHWs MPOrPAMMHOIO KOAQ, MPEAIOKEHBI
BapUaHThI PEIICHUS 33]]a4 ONTUMHU3ALUHA TOPOJCKOUN CpEebl.

O0sacTh mNpUMEHeHHs, NPAKTHYECKAas 3HAYMMOCTb: JEMOHCTpALIUS
NpeuMyIiecTB  HelpocereBbix  anroputmMoB B [TWC  mns  oOpaboTku
MPOCTPAHCTBEHHOW HWH(GOPMALIMK; JEMOHCTpAlMs MPEUMYIIECTB  OONBIIMX
A3BIKOBBIX MoZesne s o0paOOTKM TEKCTOBBIX M CTaTUCTHUYECKUX JAHHBIX,
MOJIYyYCHHBIX B TOM uyucie B mporecce padorsl ¢ ['MC; nemoHcTparus
BO3MOYKHOCTEW OOJIBIINX SI3bIKOBBIX MOJIEJIEH 1JI HAIIMCaHMsI IPOTPAMMHOI0 KOJIa.
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[TanroxoBiu Ynaazicnay BacineeBiu

AINTBIMI3ALBIA TAPAACKOI'O ACAPOAA34 HA ACHOBE
HEVPOHABBIX AJITAPBITMAY TIPBI AITPAIIOYIIbI
ITPACTOPABBIX IAHBIX (HA IIPBIKJIA/I3E I MIHCKA)

Jlpiniomuas padora: 82 craponki, 15 imoctpaisiid, 4 Tabmimmsl, 38 KpbIHiLI,
3 naparki.

KitouaBbisl ¢J1I0BbI: HEHPOHABBIS CETKI, INTYYHBI 1HTAJICKT, BATIKISA MOYHBISA
manani, I'IC, 133, ENVI, Microsoft Copilot.

AO0'eKT AacjielaBaHHM: AJIrapbiTMbl IITYYHBIX HEWPOHABBIX CETaK, SKIA
BBIKApBICTOYBAIOLLla JJIs aHali3y 1 ampanoyki MpacTOpaBbIX, THKCTABbIX 1
CTaTBICTBIYHBIX JAHBIX 3 MATAH alThIMi3allbll TapaJCKora acsipoai3s (Ha MPbIKIa3e
. MiHcKa).

MbsTa paboThl: mpaBecli ampaloyKy [pacTOpaBbIX JAHBIX 3 Jarnamorai
HelipaceTkaBblx anrapeitMay y cydacHbix ['IC, a TakcamMa TOIKCTaBbIX 1
CTaTbICTBIYHBIX JAHBIX 3 JalaMorail BSUIIKIX MOVYHBIX MaJdJisly, Ha IaJICTaBe
aTpbIMaHbIX BBIHIKAY IIpalaHaBallb BAPBITHTHI PAIIPHHA 3a7a4 anTbIMI3albll
rapajickora acsapoa3s.

3amaubl padoThI: pa3miea3elb TYAPITHIYHBIA AaCHOBBI HEMPOHABBIX CETaK,
HITYYHara IHT3JEKTY 1 IIbI00Kara HaBy4aHHs, pa3niie3elb HaBeH bl pacipaoyKi
y BooOnaci I (y kanTakcue chepnl I'IC 1 3a sie Mexxami), BBISBIIL MardbIMbls
MeTa/ibl MPBIMSIHEHHS HEWPOHABBIX ceTak 1 mibiOokara HaBy4yaHHs ¥ cdepnl ['1C,
BbI3HAubIb [13, mphiiaTHae 715 TpaBsi3€HHS PaOOTHI.

Meraabsl mpaBsii3eHHsl PadoThl: Kaprarpadiusbisi, reaiHpapMalbliHbIA,
aHaITBIYHBIS, IParpaMaBaHHeE.

ATpbIMaHbIfA BBIHIKI i iX HaBi3HA: aTpbIMaHa HelpaceTkaBas Kiaciikarbis
TOPBITOPBII . MiHCKA, HamicaHbl CKpBINT [JIs1 BbIMaHHSA 1H(apMmaubi 3
HelpaceTkaBail kiaciikanpli y TaOmily, NpaJ3MaHCTpaBaHbl IepaBari BSUTIKIX
MOYHBIX MaJdJsly IJsl aHali3y TAOKCTaBbIX, CTATBICTHIYHBIX JAHBIX 1 HAamiCaHHS
mparpaMHara Kojy, IpanaHaBaHbl BapbISHTHI pAldPHHA 3a/a4  anThIMi3allbll
rapajickora acsapo3s.

BoOnacub npbIMsiHEHHS, NPAKTHIYHASL 3HAYHACHb: JIDMAHCTPAlbISA
nepaBar HeWpaceTkaBbix anrapeitMay y ['IC anga anpamoyki mpactopaBait
1H(apMmalpll; J3MaHCTpalblsl MepaBar BsUIIKIX MOYHBIX Maldjsy [UIs anpanoyki
TOKCTABBIX 1 CTATHICTBIYHBIX JAHBIX, aTPbIMAHBIX Y ThIM JIKY ¥ Mparsce mnpausl 3
I'IC; nmpmaHCTpanplss MarybIMaclied BSUTIKIX MOYHBIX MaJdJIsy JIsl HarliCaHHs
IparpamHara Kogy.



Essay
Paliukhovich Uladzislau Vasilievich

OPTIMIZATION OF URBAN ENVIRONMENT ON THE BASIS
OF NEURAL ALGORITHMS IN SPATIAL DATA PROCESSING
(A CASE STUDY OF MINSK)

Thesis: 82 pages, 15 illustrations, 4 tables, 38 sources, 3 appendices.

Keywords: neural networks, artificial intelligence, large language models,
GIS, ERS, ENVI, Microsoft Copilot.

Object of research: artificial neural network algorithms used for analysis and
processing of spatial, textual and statistical data in order to optimize the urban
environment (a case study of Minsk).

The aim of the thesis: to process spatial data using neural network algorithms
in modern GIS, as well as textual and statistical data using large language models,
based on the results obtained, propose solutions for solving problems of urban
environment optimization.

Objectives: to review the theoretical foundations of neural networks, artificial
intelligence, and deep learning, to review the latest developments in Al (within the
context of GIS and beyond), to identify possible methods of applying neural
networks and deep learning in the field of GIS, to determine suitable software for
conducting the work.

Methods: mapping, GIS, analysis, programming.

The results and their novelty: a neural network classification of the territory
of Minsk has been obtained, a script for extracting information from the neural
network classification into a table has been written, the advantages of large language
models for analyzing textual, statistical data and writing program code have been
demonstrated, solutions for urban environment optimization tasks have been
proposed.

Field of application, practical significance: demonstration of the advantages
of neural network algorithms in GIS for processing spatial information;
demonstration of the advantages of large language models for processing textual and
statistical data obtained among other things in the process of working with GIS;
demonstration of the capabilities of large language models for writing program code.



