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MPEAIaraeMoro peIieHusl 3aKII0YaeTCs B IMOBBIIMICHUE ABTOMATH3AlMK IPOIecca BhIOOpA JIOKALUH
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KOOPJIMHAT Ha TOJYYCHHBIX HM300paKCHHUSX 3aJaHHON TCPPUTOPHH U PACUET PACCTOSHUS M BPEMCHU
B IIyTH MEXIY OTMEUYEHHbIMH KOOpDAMHATAMHU Ha TOJYYEHHBIX M300paKEHHUSX 3aaHHON TeppUTOPUH
¥ BBIOOp Mapamerpa, BIMSIONICr0 Ha ONpECICHUE pa3MelIeHUs] 00beKkTa HH(PACTPYKTYphbl OaHKa.
Iocne 06paboTkH reonH(DOPMAIIMOHHEIC JAHHBIC U MAPaMETP, BIHSIOIINI Ha ONPEACICHAC Pa3MCIIICHHS
o0bekTa HHGPACTPYKTYpHl OaHKA, MOCTYHAIOT HA BXOZ 00YYEHHOTO KJIACCH(DHUKATOPY Ui ONpEAeTICHUS
00bekTOB HH(GppacTpyKTyphl OaHka. OOydeHHe Kiaccu(ukaTopa BKIIOYACT OSTall MOICIHUPOBAHUS
W KIacTepW3aluu JaHHBIX. [lo pe3yneraty paboThl KITaCCHU(PHUKATOpPA OMPEACISIIOTCS KITaCTEePHI,
obo3Havarone OJaronpuaTHbIE M HE OJNArompUATHBIE MECTOIOJOXKEHUS I pa3sMeElIeHHsT 0ObEKTOB
HHPPACTPYKTYphl OAaHKA ¥ OTOOPAKAIOTCS HA TeOMH(DOPMAIIMOHHBIX TAHHbIX.
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CMNOCOBb ONPEOENEHUA PASMELWEHUA OBBbEKTOB NHOPACTPYKTYPbI
BAHKA

OBNACTb TEXHUKHK

HacToslliee TEXHM4YECKoe pelueHue OTHOCUTCSt K 06nact MHAOPMAaLMOHHBIX

TEXHOMOrWA, B YacTHOCTW, K crnocoby onpegenexHus pasMelleHns O0OBLeKToB
MHGPACTPYKTYPbI C UCMONb30BaAHNEM anropUTMOB KracTepusalumm rpapos U MaLLMHHOrO
oby4eHus.

YPOBEHb TEXHUKN

YnpaeneHue pacrofiokeHneM OGbEeKTOB WHPPACTPYKTypbl, Kak mnpaBuso,

OCYLLIECTBNIAETCA 3KCMNEPTHBIM Crocobom cneuuanbHbIM COTpyAHUKOM. B 3Toii cBA3u
6bina BbICOKA BEPOATHOCTb NPUHATUA OLIMOOYHBLIX PELLEHUl, 1 HeKOTopble PanOHbI
OKa3blBanNucb HEMOKPbITHl OOMOMNMHUTENbHBIMU oducamu/6aHkomaramyn, a HeKoTopbie
HaobopPOT YPE3MEPHO MOKPbLITHI.

N3 wnctouHnka wnHdopmauum WO 2010/071477 A1, onybrnvkoBaHHOro
24.06.2010r., M3BECTHO peLUeHWe, HanpaBnNeHHoe Ha aBTOMAaTU3NPOBaHHLIA OTOOP
06bEKTOB HEABWXMMOCTU C WCMONb30BaHWEM WHOEKCUPOBaAHHON reorpaduyeckon
uHopmauun. PelleHne no3BONsieT MONYyYUTb TEXHUYECKUA pesynbTaT B Bude
YBENUUYEHNSI CKOPOCTU U HAAEXHOCTM 06paboTki AaHHbIX 06 06beKkTax HEABWKAMOCTH,
pacliMpennss  (PyHKUMOHanNbHbIX ~ BO3MOXHOCTEW,  MOBbILEHUW  HArmsigHOCTM
npeacTaenaeMblX pe3ynbTaTtoB 06 06bekTax HeABUXMMOCTK, a Takke B OCYLLECTBNEHUN
caMOil BO3MOXHOCTM MNPUMEHEHWS MHOrOMepHoi wuHdopmauun o6 obbekTax
HEeABWKMUMOCTU, TEXHUYECKN acCOLMUPOBAHHON C reorpacdunyeckoin KapTol MECTHOCTH.
OToT pesynbTaT gocturaeTcs Gnarogaps TOMy, YTO aBTOMaTU3MpOBaHHasi cucTema
COCTOMUT M3 BbIMUCIIMTENBHOIO YCTPOWCTBA WU, MO MEHbLUEW Mepe, OOHOro yAaneHHoro
ycTpoiicTea. [lpu 3TOM, YyAaneHHoe YCTPOWCTBO obecneynBaeT BBeAEeHVE B
aBTOMATU3NPOBAHHYID CUCTEMY KpuTepneB oTOopa OOBLEKTOB HEABWKUMOCTU U
npeobpasoBaHme 3TUX KPUTEPWEB B 3MEKTPOHHBIA LMMPOBON curHan. SneKTPOHHbIN
UMdpOBOM cUrHan o Kputepuax oTbopa OOBEKTOB HEABWXUMMOCTM nepefaeTcs
yOarneHHbIM YCTPOWCTBOM B BblYMCNWUTENbHOE YycTpoilctBo. B cooTsetctBUM C

nepefaHHbIMKU  KpUTEPUAMHU 0T6opa BbIMUCINUTEITbHOE YCTDOVICTBO o6pau4aeTc;| K
1
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OOCTYMHbLIM 41151 HETO 3MEKTPOHHBIM LiUPPOBLIM AaHHBIM 06 0ObEKTax HEABWKUMOCTH B
3aaHHo MecTHOCTU. Cpean 3TUX 3NEKTPOHHBLIX LMAPOBLIX AAHHBIX UMEIOTCA AaHHbIE
06 YCrOBHOW NPOCTPAHCTBEHHOW KOOPAWHATE, MPUCBOEHHON KaXaoMy OOBLEKTY
HeOBMWXMMOCTM B 33laHHOW  MECTHOCTM C  UCMOMb30BaHMEM  MpUHUMNA
WHOEKCUPOBAHHOrO AepeBa (KOHEYHOTrO HEOPUEHTMPOBAHHOIO CBA3SHOrO rpadga, He
COAEpXaLLero LMKIoB).

HepgocTaTkoM pelLeHus SIBRSIETCA Hanuyne yaaneHHoro yCcTpoucTea BBOAaA, TO
ecTb TpebyeT Hanuuue 4YenoBeka, OCYLUECTBMAIOLIEro BBOJ [AaHHbIX 00 obbekTe
HENOCPEACTBEHHO B aHANM3VMPYEMOA Nnokauumn - TakuMm obpas3om He petleHbl BONpoch!
BbICOKWUX TPYAO03aTpaT aHanMsa n YenoBeyecknx oMbok BBOAA AaHHbIX ONepaTopom.

Mpennaraemoe pelleHue OCHOBaHO Ha OoMbLIOM MaccuBe CTAaTUCTUYECKUX
JaHHbIX cobupaembix M3 PasnUYHbIX BHYTPEHHUX WU BHELIHMX aBTOMAaTU3UPOBAHHbIX
CUCTEM, M UCTOYHMKOB, TaKUX KaK [OaHHble COTOBbIX OMepaTopoB, arperaTopos
o6bABMEHUIA O npodaxe HEeOABWXKMMOCTH, ONepaTopoB UCKanbHbIX AaHHbIX U
BHYTPEHHUX YdYeTHbIX cucTeM BaHka, 4YTO MO3BOMSET [OCTUYb  BbICOKOM
penpeseHTaTMBHOCTH, NpU 9TOM nsberas YenoBe4ECKUX OLNBOK.

W3 uctounuka uHdopmaumm RU 2679231 C1, onybnukosanHoro 06.02.2019r.,
M3BECTHO peLUeHWe T[eoMOAENnVNpPOBaHNs CeTU YCTPOWCTB  CamooBCyXuBaHUs.
TexHuueckuit pesynbTaT HanpaBerieH Ha obecneyeHne yHKLMN aBTOMATU3MPOBaAHHOIO
onpeneneHnss MecT YCTaHOBKM YCTpoicTB camoobenyxusaHus (YC) € NpuBA3SKON K
reouHopMaLUOHHbIM AAHHbIM. KoMnbloTepHO-peanusyemblii cnocob
reomopenupoBaHus pasmelleHuss YC, BbiMOMHAEMbIA C MOMOLLBI npoleccopa M
coaepXaluuii  aTanbl, Ha KOTOPbIX MOMy4alT C MOMOLWIbLI LUMKPOBOA KapThl
reorpadhuyeckyo MHpopMaLmIo, ONPELENAIOT Ha OCHOBAHWUW YNOMSIHYTON MHpOpMaLMK
FPaHWULbI HACereHHOTo MNyHKTa, BbIMOMHAIOT OnpefeneHne no MeHbluei Mepe OfHOW
TOYKM MecTa npeanosiaraeMoii YCTaHoBKU No MeHbLLe mepe oaHoro YC B yNoMSHYTOW
obnactu, nony4aloT Habop METPWK, COAEepXaluuii Mo MeHblied Mepe JaHHble
(bUHaAHCOBbLIX TpaH3akuMiA B yNOMsHYTOW obnactu U cratucTMyeckue [aHHbie
ynoMmsiHyTO/ 06nactu, OonpefensioT U PaHXUPYT TOYKU npeanonaraembiXx MecT
ycTaHoBkM YC Ha OCHOBaHWUW YnomsiHyToro Habopa MeTpuk U oTobpaxatoT
onpefeneHHble oaHy MM Gonee Toyek npepnonaraembix MecT ycTaHoBku YC Ha
umcpoBoK KapTe.

HepoctaTkoM peLLEHUs SBNSETCA HECUCTEMHbIA MOAX0oA K OnpeaeneHuio

HaceneHnA aHanwswpyeMOVl obnacTtn, gaHHble Nepennucu HaceneHus, coymonormyeckme
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nccnenoBaHns, Kamepsl HabnioaeHUs ¢ yHKUMER BUAeOaHanMTkM MoryT He obnapaTts
[OCTATOYHON TOYHOCTBLIO U YCTOMYMBOCTBIO K AOMNYLLEHUSIM OLLMOOK.

B npeanaraemom peweHun B KayecTBe MCTquMKa JaHHbIX O HaceneHuu
UCNOMb3YIOTCA [aHHble COTOBbIX OMEpaTopoB, MO3BONANOLIME OLEHUTb HE TOMbKO
NMOTHOCTb HaceneHus aHanuampyemoln obnactu, HO 1 ero coumanbHO-3KOHOMUYECKUE
nokasaTtenu, Takue kak Aoxofbl, Npu 3ToMm obecneyeHa BbICOKAs TOYHOCTb aHanusa B
obnactn He Bonee 500x500 meTpoB.

CYLLUHOCTb U3OBPETEHUA

TexHUYecKon 3aaadveil, Ha pelueHuMe KOTOpOW HarnpasleHo 3asiBNeHHoe

TEXHUYECKOE peLUeHVie, SBNAETCA co3faHue crnocoba anst onpeaeneHns pasmelleHus
06BbeKToB MHpPacTpyKTypbl OaHka C WCMONb3OBaHWEM anropuTMOB KracTepusauuu
rpadoB UM MalUMHHOTO OOy4eHusi, OXapaKTEpU3OBaHHOrO B HE3aBUCMMOM MyHKTe
copmynbl n306peTeHus, KoTopble CcrnocobcTByOT ©Gonee TOYHOMY ONpeAeneHuto
MECTONONMOXeHs  AnsA  pasMelwleHnss obbekToB  MHGpaAcTpykTypbl  OaHka.
JlononHuTenbHble BapUaHTbl peanusauum HacTosLero n3obpeTeHns npeacTaBneHbl B
3aBUCUMbIX NyHKTax hopMyInbl n306peTeHus.

TexHU4eckum pesynbTaToM, AOCTUFAIOLLMMCS NMPU PEeLUeHUN BbilleyKadaHHOM
TEXHUYECKON 3afaun, SBMSieTCA MOBblleHWe aBToMaTu3auuu npouecca Bbibopa
nokauun Ans pasmelLeHns, 3aKpbITUst UIv nepeHoca 06beKToB MHAPacTPyKTypbl baHka.
JlononHuTenbHbIM  TEXHWYECKMIA pesynbTaT fABMSETCA peanusauuyM HasHadYeHus
n3obpeTeHns, a VMEeHHO B ONpeAeneHun pasMelleHns o6BbeKTOB UHGPaCTPYKTYpbl
6aHka. [JononHUTEeNbHbIM TEXHUYECKUM Pe3ynbTaToM SIBASETCA COKpalleHUe BPeMEHU
06paboTkn UHGOpPMaLMKN ANnsi onpeaeneHns pasMeLleHns 0bbLeKkToB MHCbpaCprkTypbl
BaHKa 3a cYeT UCMOMb30BaHUS anrOPMTMOB MALLMHHOTO OBYyYeHUS.

3asABneHHbIn TEXHUYECKUI pesynbTaT AOCTUraeTCA 3a CYeT OCYLEeCTBMNeHUs
cnocoba AOna onpedeneHua pasmelleHnss o6bekToB MHGPaACTPyKTypbl 6aHka,
BbIMNOMHSIOLLUMIACA Ha BbIMUCIIUTENBLHOM YCTPOMCTBE, COAEPXKaLLMiA NpoLieccop U NamATh,
XpaHSLLYIO MHCTPYKUMW, WCTIONHAEMble MPOLECCOpOM, W BKNovalwue 3Ttanbl, Ha
KOTOpbIX:

Ha BbIYMCNUTENBHOM YCTPOWCTBE NONb30BaTENsA BBOAAT TEKCTOBYIO MHGOPMaLMIO
MECTOMNOMOXEHNS Ans onpeaeneHus pasmelleHns o6bekToB MHpacTpyKTypsl HaHka 1
HanNpPaBnsAT €e Ha CcepBep, OCYLIECTBRAIWMUA 06paboTKy reouH(OPMaLNOHHbIX
AaHHbIX,

NOCPeACcTBOM cepBepa, ocyljecTenswLwero obpaboTky reouHpopMaLnoHHbIX

AaHHbIX, OCYLUEeCTBNAOT o6pa60TKy I'GOVIHC*)OpMGLIVIOHHbIX AdaHHbIX, TAe nony4varT
3
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n306paKeHNsi MOBEPXHOCTU 3EMINM, MOMyYEHHbIE B pesyfibTaTe aspo U KOCMUYECKOM
CbeMKU 3ajaHHON TeppPUTOPUU, MOCPEACTBOM CEpPBUCA reo-KoaMpoBaHus npeobpasyoT
TEKCTOBYIO MH(OPMALIMIO MECTONONOXEHUSI ANs onpefeneHns pasMeLleHnss 0ObekToB
uHpacTpykTypbl GaHka B KoopAuMHATbl,  COOTBETCTBYIOLIME  YKA3aHHOMY
MECTOMONIOXXEHNIO, MOCPEeACTBOM CcepBuca OTODpaxeHWss OTMeyvaloT YyKasaHHble
KOOpAMWHATbLI Ha NOMyYEHHbIX M300paXKEHUAX MOBEPXHOCTU 3EMITN, @ TaKKe NocpeaCcTBOM
cepBuca NpoKnaabiBaHUA MapLUpyTa paccynTbIiBaOT PacCTOAHUE M BPEMS B NYTU MeXayY
OTMEYEHHbIMU KoopAnHaTaMu Ha usobpaxeHun ans onpegenexHus 6rnm3ocT KoopanHat
B peanbHbIX rOpOACKUX YCNOBUSAX;

obpaboTaHHble reouHdoOpMaLUNOHHbIE [OaHHble nepejawT Ha  cepsep,
ocyllecTBRsAWMNA 006paboTKy AaHHbLIX AnA onpefeneHus paspelleHuss 0ObekToB
nHpacTpykTypbl 6aHka B 6a3y AaHHbIX;

Ha cepsep, oOcywecTBnswowmMiA 0bpaboTky AaHHbIX AN onpefeneHus
pasmelleHust 06bEKTOB MHGPACTPYKTypbl 6aHKa, B 6a3y AaHHbIX NOCTYNaloT AaHHbIe U3
BHYTPEHHUX W BHELIHWX WCTOYHMKOB, OTHOCALLMECA K pasMeLleHuio oObekTos
MHPPaACTPYKTYPbi, @ UMEHHO: BHELLIHUE JaHHbIE coAepiKallme No MeHbLUel Mepe AaHHble
MONyYeHHble OT TEeNneKOMMYHUKALMOHHbIX onepaTopoB  3aaHHON  TeppuUTOpuUM,
BHYTPEHHUE [aHHblEe XapaKTepusyloLmne no MeHbllein Mepe napamMeTpbl BvsLWME Ha
onpeaenexHve pasmeLleHns 06beKToB UHppacTpyKTypbl 6aHka, npuyem B 6a3e AaHHbIX,
nonyyeHHble OaHHble obpabaTtbiBatloTcs M npeobpasyloTcs B reorpaduyeckyto CeTky,
COCTOSLLYI0 U3 Habopa NONUIOHOB; \

Ha cepBepe, ocyuwecTensowem ob6paboTky pAaHHbIX AN onpepeneHus
pasmeLleHus o6bekToB MHMpacTpykTypbl GaHka, 06beanHAI0T reouHdopMaLMoHHbIe
[aHHble U TreorpaduyecKylo CeTKy, COCTOsiyd u3 Habopa MonuroHoB B €4UHYI0
reorpacuyeckyto CeTky,

Ha cepBepe, ocywlecTensAwwemM o06paboTky AaHHbIX AN onpeAeneHus
pa3MelleHuss 06BbEeKTOB MHApacTpyKTypbl GaHka, nocpeAcTBOM MOAEnu MalluHHOro
oby4yeHuns, OCYLLECTBNAIOT onpefeneHne pasmelleHns 0ObekToB WHMPaCTPYKTYphbI
6aHka, rge Ha Bxop OOy4YeHHOMY KnaccudukaTopy, onpeersioleMy pasmelleHue
06BbEKTOB MHMPACTPYKTYpPbI, MOCTYNaeT eauHasn reorpaduyeckas cetka n napameTpbl
BMUSAIOLLME Ha onpeaeneHne pasmelleHns o0beKToB MHMPACTPYKTYpbl H6aHka, Npudém
obyueHune knaccudukaTopa BKIIOYAET creayloLume aTansbl:

ucnonb3ys anroputm oTbopa MNpPU3HaKOB OCYLUECTBNAIOT OTOOP 3HAYUMbIX
NPU3HAKOB, U3 eaNHO reorpadmyeckon ceTku, cocTosiLen n3 Habopa nonuroHoBs, AnA

MOCTPOEHWUA MOJENV ornpeaeneHus pasMeLleHust oGbekToB MHPPaCTPYKTYpbl BaHka,

/ 4
/
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onpepensaiT Beca Mogenen Kak KoadduuueHTbl NUHEAHON perpeccuun, Ans
COoCTaBNEeHNs crnucka nokauun Ansa pasmeLleHms o6beKToB UHPPaCTPYKTYpbI,

OCYLLIECTBNSIOT MHTEPNpeTauuio paboTel MOAENEN, B N0 MEHbLLEN Mepe OAHON U3
cnucka Inokauui, NOcCpeacTBOM  UCMOMb3OBaHUA  WHTEPNpeTUpylowen mMopdenwu,
ncnonb3ys AaHHble M3 6asbl AaHHbIX, @ TaKke AaHHble MonyyYeHHble Ha npeabiayLiem
aTane v nony4arT MOAENb AN NpeaAckasaHUs napaMeTpoB BIMAIOLLMX Ha onpefeneHue
pasmMelleHns 06bLEKTOB MHpaCTPYKTypbl 6aHKa B N0 MeHbLUE Mepe OHOM MonuroHe
reorpacunyeckon ceTku,

onpeaensalT mMoAenb AOCTWXKEHUS napameTpa BMUAIOLWIEro Ha onpegeneHue
pasmeLleHunsi 06bEKTOB NHPPaCTPYKTYpbl GaHKa Ans NO MEHbLUER Mepe 0AHOro obbekTa
MHPACTPYKTYPbI HA OCHOBE AaHHbIX, NOMy4eHHbIX Ha NpeabiayLIuX Tanax, MCnonb3ys
anropuTm rpagmeHTHoro 6ycTuHra,;

Ha OCHOBE eOuHOW reorpaduyeckod CeTKM W [AaHHbIX, MNONYYEHHbIX Ha
npeabiayLem atane, CTpouTca rpad AN onpeaeneHus reorpadmnyeckoro paccTosaHms
LEHTPOB NoOKauuMi M MoAyns pasHOCTM pPaHroB, BblAAHHLIX MOAENbIO, NPUYEM
onpenerieHne reorpacnyeckoro paccTosHWA LEHTpa foKauuil OCyLUecTBNseTCH
NOCPEACTBOM CepBUCA NPoKNazblBaHUA MapLUpyTa;

BOCCTaAHaBNUBAIOT rpad U3 reo-npoCTPaHCTBEHHbIX AAHHbLIX U ONTUMU3UPYIOT
napamMmeTpbl METPUKMU CXOXECTU y3NnoB B rpade, NnocpeaAcTBOM anroputMma ontummnsaunm
METPUKM CXOXECTU Y3IOB reo-NpoCTPAHCTBEHHOrO rpada, Ans y4yéTa reorpadumyeckomn
BNM30CTU UM CXOXECTU INOKALMA C TOYKM 3PEHUA MNpPOrHO3MpyemMoro napameTpa
BMUAIOLLErO Ha onpegeneHne pasmelleHns 00bLeKToB MHAPACTPYKTYpbl 6aHKa;

OCYLLECTBNAIOT CNEKTparbHyl0 KnacTepusauuio, Nony4YeHHoro Ha npeabiayLliem
aTane, reo-NpOCTPAHCTBEHHOTO rpadha, Ans pasaeneHus reo-nNpocTpaHCTBEHHOro rpada
Ha KnacTepbl U OCYLLECTBNSIIOT arperauuto nokasarene no nosy4eHHbIM Krnacrepam,

ONPEAEnsoT ONTUMAanbHOE KONMUYECTBO KNacTepoB ANA KaXAoro nomuroHa
reorpaduyeckom ceTku, panoHa, ropoaa o crnekrporpamme rpada,

Nnony4YeHHble KracTepbl, oTobpaxatoT Ha reouHPOPMaLIMOHHBIX AaHHbIX, NpU4emM
JlaHHble KracTepbl 0003HavalT GnaronpuaTHbie U He 6NaronNpPUATHLIE MECTONONOXEHUS
Ans pasmeLlleHns 06beKToB MHAPACTPYKTYpbl HaHKa.

B yacTHOM BapuaHTe peanusauumv npeanaraeéMoro pelleHusi, BHeLWHWE AaHHble
[OMOMNHUTENBHO  BKMKOYAKOT AaHHble O MpOoAaXe J>KAMNOW  HEABMXMMOCTM  Ha
NepBUYHOM/BTOPUYHOM PblHKE, flaHHbIE O TOProBON aKTUBHOCTU, MaKpO3KOHOMUYECKUNE

nokKasaTtersin no I'OpOﬂ,aM/pel'VIOHaM .
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B Apyrom 4acTHOM BapuaHTe peanusauum npeanaraeMoro peLleHus, BHyTpeHHue
[AaHHbIE, XapaKTepuayioLLMe Mo MeHbLIER Mepe NapamMeTpbl BNMSIOLLME Ha onpeaeneHne
pasmelleHnsl 0GLEKTOB MHMPACTPYKTYpbl GaHKa, BKMIOYAIOT [aHHbIE O KONUYEecTBe
nonb3oBaTenein, KoTopble NPOXWBAOT B MECTOMONIOKEHUM [AONns  onpeaeneHus

pasmeLleHnst 0GbEeKTOB NHGPACTPYKTYpbl BaHKa.

OMUCAHWE YEPTEXEWN

Peanusauus V|306peTeva 6y,u,eT onucaHa B parbHenllemM B COOTBETCTBUU C

npunaraembIMu YepTexxamu, KoTopble NpeacTaBneHbl Ans NOSICHEHUA CYTu n30bpeTeHnsn
M HUKOUM 0Opa3oMm He orpaHudvBaloT obnactb npumeHeHus nsobpeteHus. K saaske
npunaralTca cregyloLme YepTexu:

dur. 1 unniocTpupyeT CUCTEMY OCYLLECTBIAOLLYIO cnocodb Ansa onpeaenexHus
pasmeLleHnst o6 beKTOB MHMPPaACTPYKTYypbl OaHKa;

dur. 2 unnioctpupyeT npumep paboTbl cnocoba Ans onpeaeneHns pasmeLleHuns
06bEeKTOB MHppACTPYKTYypbl BaHkKa;

®dur. 3 unncTpupyeT NpUMep cnekTporpaMmmsl.

dur. 4 nnnCTPUpyeT npumep OTOOpaeHUs KnacTepoB, XapaKTepusyroLmx
BnaronpusATHbLIE U He GnaronpuaTHbIE MECTOMOSIOKEHUSA ANA pasMeLlLeHnss 0ObeKToB

WHPaCTPYKTYpbl 6aHka Ha reoMHGOPMAaLMOHHbIX AAHHbIX.

OETAJIbHOE OMUCAHUE U3OBPETEHUA

B npuBedeHHOM HWKe noApoGHOM onucaHun peanusauum usobpeTteHus

npuBedeHbl MHOTOMUCNEHHbIE AeTanu peanusauun, npusBaHHble obecneunTb
OTYETNIMBOE NMOHUMaHME HacTosALero usodbpertexna. OgHako, KBanuuumpoBaHHOMY B
npeameTHol obnactu crneuwanucty, 6yaeT OYEBMAHO KakMm  0Opa3oM  MOXHO
MCnonb30BaTh HacTosllee N30bpeTeHne, Kak ¢ AaHHbIMK AeTansMv peanusaunuy, Tak u
6e3 Hux. B apyrux criyqasix XopoLlo M3BECTHbIE METOAb!, NpoLeaypbl U KOMMNOHEHTL! He
6binu  onucaHbl NoApoBHO, uUTOObI He 3aTpyAHsATb MNOHWMaHue ocobeHHoCTeN
HacTosaLero M3obpeTeHns.

Kpome TOro, us npvBegeHHOro usnoxeHus Oyner scHO, YTOo usobpeTteHne He
orpaHuuMBaEeTCA  NPUMBEAEHHOW  peanu3aunei.  MHOTOYMCIIEHHble  BO3MOXHblE
mMoandUKaLuuM, U3MEHEHWsl, Bapuauuu U 3aMeHbl, COXpaHswllue cyTb U dopmy
HacTosllero wusobpeTeHus, OyayT ouyeBUAHLIMM ONS  KBANUPULUUPOBaHHbLIX B

npeAMeTHo o6nacTi cneunanucTos.
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3asBrneHHoe pelleHrMe npeacTaBnsieT cobon cnoco® AnNA  onpedeneHus
pa3MelleHnss 0ob6bekToB MHPPaAcTpykTypbl GaHka ¢ WUCNOnNb3oBaAHMEM anropuTMOB
KnacTepusaumm rpachoB M MaWMHHOTO OOy4eHUs,, KOTOpbIM  OCYLIECTBNsAETCs
nocpencTeoM cuctembl (cour.1), KoTopas BKIOHaeT crieayolne KOMNOHEHTDI:

MO MeHblUell Mepe O[HO BbIMUCIUTENBHOE YCTPOWCTBO MONb3oBaTeEnNS,
obopypoBaHHOe cpeAcTBaMu BBOAA/BbIBOAA, 3KPAaHOM M NPOLECCOpPOM,;

cepBep, ocywecTBnsAwmiAi  06paboTky  reoMHMOPMALMOHHBLIX  AAHHbIX,
BbINOMHEHHbI C BO3MOXHOCTbLIO MONy4YeHUs un3obpaxeHns MNOBEePXHOCTU 3eMIn,
nonyyeHHole B pesynbTaTe aspo W KOCMWYECKOW CbEMKM 3aAaHHON Tepputopuu U
06paboTku reouHopMaLmMOHHBIX AaHHbIX, @ TaKke nepeaayn uHhopmauum Ha cepeep
obpaboTku AaHHbIX nocpeacTsom AP, BkiouatoLLuii:

CEepBUC reo-KOANPOBAHNSA, KOTOPbLIN NO3BONSAET NpeobpasoBaTh TEKCTOBYIO
MHOPMaLMIO MeCTOMNONOXeHUs (agpec) B KoopAwHaTbl, COOTBETCTBYOLME
yKa3aHHOMY MECTOTOIIOXKEHMIO Ha N306paXXeHnn NOBEPXHOCTM 3eMnu (KapTe);

cepBuC OTOOpaXKeHWsl, KOTOPbIV MO3BONAET OTMEYaTh Ha M300paMeHUsX

NOBEPXHOCTU 3EMIIM KOOPAMUHATHI, MONyYEHHbIE OT CEPBUCA re0-KOAMPOBaHUS.

cepBUC NpoKnaabiBaHWA MapLLUPYTOB, KOTOPLIA NpeAHas3Ha4eH Ana pacyeTa
pPacCTOSHUIA W BpeMEeHn B NyTU Mexay OTMEeYeHHbIMU KoopAuHatamu Ha
n3obpaxeHun (KapTe) ¢ y4eTOM AOPOXHOW ceTu u nNpobok, Ans onpeaeneHus
61M30CTU KOOPAMHAT B peanbHbIX FOPOACKUX YCIOBUAX;

cepBep, OCYyLLECTBNAIOWMA 06paboTKy AaHHbIX ANs onpeleneHns pasmelleHus
06BbEKTOB MHMpaCTPYKTYpbl BaHka NOCPEACTBOM anropyTMOB MaLLUMHHOTO 0byyeHuA u
BKIIOYAIOLMIA MO MeHbLUe Mepe oaHy 6a3y AaHHbIX, BbINOMIHEHHYIO C BO3MOXHOCTbIO
XpaHeHWUs! OaHHbIX, MOMYYEHHbIX U3 BHYTPEHHUX W BHELIHWX WCTOYHUKOB, a Takxke
0bpaboTkn U Nnpeobpa3oBaHNs 3TUX AAHHbIX B reorpadnyeckyto CeTKy, COCTOSLLY 13
Habopa nonuroHoB. basa faHHbIX peanu3oBaHa Ha 6ase TexHonorun Hadoop.

Bce aneMeHTbl CUCTEMbI OCYLUECTBASIOT NpuUeM W rnepepadvyy uHpopmauuu
nocpencTBOM CPEACTB TENEKOMMYHUKALMOHHOW CBA3W.

Ha ®wur.2, Ha nepeom aTtane (200), Ha BbLIMUCIIUTENLHOM YCTPOWNCTBE
nonb3oBaTens, BBOAAT TEKCTOBYK WHOpPMaLMIO MeCTOMNOMoXeHus (agpec) ans
onpeaeneHnsa pasmelleHns 06bekToB UHAPACTPYKTYpbl GaHka U HanpasnsawT ee Ha
cepBep, ocyLLecTBRsALWMniA 06paboTKy reonHOopMaLMOHHbIX AaHHbIX.

CepBgep, ocyLiecTBRsAOWMIA 06paboTKy reouHOopMaLMOHHbIX AaHHbIX, nony4YaeT
nsobpaxeHuss noeepxHocTu 3emnu (201), nony4eHHble B pesynbTaTe aspo U

KOCMW4YECKON CbEMKU 3aJaHHON TepputTopun mnun M306pa>Keva CXEeMbl 3aJaHHON
7
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TeppuTopuu (reorpadpyyeckme KapTbl, NMOMyYeHHbIE OT KapTorpaduuecknx nopTanos) v
TEKCTOBYIO MHCPOPMALMIO MECTONOMNOXEHWS AN ONPEAErieHnsl pasMeLLleHns 0bbekToB
UHdpacTpykTypbl OHaHka. O6paboTka reouHgOpMaUMOHHbIX AAHHBIX — BKMAOYaeT
npeobpasoBaHMe TEKCTOBOW WHGOPMALUW  MECTOMOJSIOXKEeHNA B KoopAuHaThl,
OoTOBpaXkeHWe MOoMyYEeHHbIX KOOpAWMHAT Ha MOMYyYEHHbIX W300paXeHusaX 3aaaHHoM
TEPPUTOPUM WU PacYET pacCTOSAHUS W BPEMEHW B MNyTU MeEXIYy OTMEYEHHbIMY
KoopAMHATaMM Ha NONMyYeHHbIX N306paXeHusiX 3aAaHHON TEPPUTOPUN.

MocpeacTBOoM cepBMca eo0-KOAUPOBAHMSA  OCYLLUECTBRAT NpsiIMOe  reo-
koaupoBaHue (202), T.e. npeobpasyloT TEKCTOBYIO MHGOPMaLNIO MECTOMOSIOXEHNSA AJ1S
onpefeneHus pasMelleHnss OoOBbeKToB WHpacTpykTypbl 6aHka B KOOpAMHATHI,
COOTBETCTBYIOLUME YKa3aHHOMY MecTornonoxeHuto. [pamoe reo-koaupoBaHne MOXeT
OCYLLECTBNSATLCS U3BECTHLIMW U3 YPOBHS TEXHUKM anroputmamu.

MocpenctBomM cepBuca OTODpPaXKeHUss OTMevaloT YyKasaHHble KOOpAWHaTbl Ha
MOMNYyYeHHbIX M300paxeHusx 3agaHHow Tepputopun (203). lMocne Toro kak Obiu
onpepeneHbl KOOPAMHATBI UX OTOOpaXatT TOYKaMKU Ha MONyHEeHHbIX M30BPaKeHUAX
3aaHHOWN TEpPUTOPUM.

MocpeacTeoM cepBuca NPoKnagbiBaHNA MapLLpyTa paccuvTbiBalOT pacCTOAHUE U
BpeMsi B NyTU MeXZy OTMEYEHHbIMW TOYKaMM Ha M300paxeHuu AnA onpeneneHus
GnM30CTU KOOPAMHAT B peanbHbiX ropofckux ycnosusx (204).

ObpaboTaHHble reoMHOpPMaLUMoOHHbIE [aHHble MepeaalT Ha  cepBep,
ocyllecTsnsiowmii 06paboTky AaHHbIX ANS onpeaeneHus paspelleHns OobbLeKToB
UHdpacTpykTypbl 6aHka B 6a3y gaHHbIX (205).

Ha cepsepe, ocyuectBnsiowmii o6paboTky AaHHbIX [ANs  onpeaeneHvs
pa3melLeHuss 06bEKTOB MHAPACTPYKTYpbl 6aHka, B 6asy AaHHbIX NOCTYNaoT AaHHbIe U3
BHYTPEHHUX W BHELUHUX WCTOYHUKOB, OTHOCSALUMECA K pasmelleHuio 0bBLEeKToB
MHMPACTPYKTYPbI, 8 UMEHHO: BHELLHWE AAaHHbIE CoAEpXKaLLme No MeHbLUel mepe faHHble
NnonMyyeHHble OT TENEKOMMYHMKALMOHHBLIX ONEepaTopoB 3aflaHHON  TeppuTopum,
BHYTPEHHUE OaHHbIE XapaKTepusyloLwmne no MeHblleil Mepe napamMeTpbl BNMsWmMe Ha
onpeaeneHve pasmeLleHnsi 06beKToB MHppacTpykTypbl 6aHka, npuyiem B 6ase AaHHbIX,
nonyyeHHble faHHble obpabaTtbiBaloTcA 1M nNpeobpasyloTcs B reorpaduyeckyto CeTky,
cocTosLyo 13 Habopa nonuroHos (206).

[laHHble MoryT ObiTb MpeABapuTEnbHO 3arpyxeHbl B 6asy fgaHHbIX Unu MoryT
noctynatb K3 0a3 [aHHbIX BHELUHWX CUCTEM, C KOTOpPbIMU CEpPBEP MOXET
B3aumojencTeoBaTth nocpeactsom moaynsa AP

BHelwHWe faHHble MOryT cogepaTtb:
8
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AAHHbIE MOMYyYEHHbIE OT TENIeKOMMYHVKAUMOHHbIX OnepaTopoB 3adaHHOU
TeppuTOpUN ANA OnpefeneHwsi NMOTHOCTU HacerieHus, rnona, BO3PacTHOW rpynnbl,
WHTEepPecoB NO KaTeropusm,

KONWUYECTBO 3amnyCcKoB NPUNoXeHns MobunbHoro 6aHka ¢ NPUBA3KONA K MECTHOCTU
(no GPS meTkam npu 3anycke NpUoXeHus),

KONMWYECTBO KITMEHTOB C OTKPbITBIM NPOAYKTOM MPOXUBAIOLNX HA MECTHOCTH;

KONMYECTBO KIMNEHTOB C  OpoKepckuMm  (MHBECTUUMOHHBLIM)  MPOAYKTOM,
NPOXUBAIOLLUM Ha MECTHOCTH,

KONMUYECTBO YHUKAlbHbIX KIMEHTOB, COBEPLUABLUMX TpaH3aKUuuM 3a Mecsl Ha
33/JaHHOW MECTHOCTY;

KONMMYECTBO YHUKaNbHbIX TEPMUHANOB MO TPaH3aKLMAM 3a MECSAL Ha 3agaHHOW
MeCTHOCTH;

KONWYECTBO TpaH3aKUMiA Ha CHATME Hanu4HbIX 3a MecAL, Ha 3ajaHHO MECTHOCTH;

cpefHee KOMMYECTBO TPaH3aKUWiA Ha YHWKANbHOTO KIMeHTa Ha 3ajaHHoW
MECTHOCTW;

cpeaHee KONMMYECTBO TpaH3aKumii Ha TepMUHanN Ha 3afaHHO MECTHOCTH,

[JaHHble O MPOoJaXe >XWUMOW HEeABMKUMOCTU Ha NEepBUYHOM/BTOPUYHOM PbIHKE,
MoryT 6biTb NpefocTaBneHb! arperatopamm o6bABNEHUN;

W npouyne o6e3NUYEHHble [aHHble, KOTOpble MOXHO COMOCTaBUTb C
reorpacyecKon CETKON.

BHyTpeHHME faHHble XapaKTepuayloT MO MEHbLUEH Mepe napameTphbl Bnusiowme
Ha onpefeneHve pasmeLleHns 06 bekToB MHpacTpyKTypbl 6aHka, BbIOUpatoT uenb, Ans
KOTOpPOW HEOBXOAMMO PasMecTUTb UM HaobopoT ybpaTb OOBLEKT WHAPACTPYKTYpbI
6aHka, Hanpumep, OaHHble O KONMU4ecTBe MoNb3oBaTefiel, KOTopble MPOXUBAKOT B
MECTONOMNOXEHUN ANA onpeAeneHns pasmelleHus 06beKkToB MHMPACTPYKTYpbl BaHKa,
CyMMa BblAaHHbIX KpPeAuTOB, KONMMYECTBO nocetuteneil B [AeHb, MOJyYEeHHbIX C
YCTPOWCTB, perynupyoLmx aneKTPOoHHYIo ovepeab 1 T.4.

Tawke Aans ocywectenewms paboTbl npegnaraemoro cnocoba onpefenswoT
napameTp, BMUSIOLIMIA Ha onpefeneHue pasmelleHns OObBbEKTOB WHMPAaCTPYKTYphbI
HaHka. [JaHHbIi napaMeTp MOXET XxapaKkTepusoBaTb, HO HE OrpaHnN4nMBasCh, NoKasaTenb
MMaHNPyemoro nocelleHns oTtaeneHus 6GaHka wnv  OaHkomarta, nokasaTenb
nnaHUpyeMon peanusauuu npogykra 6aHka u 1.4.

[ins npeobpa3oBaHnA [aHHbIX B reorpacuyeckylo CeTKy, NonyyYeHHble AaHHble
obpabartbiBatoTcs B 6ase aaHHbIX. O6paboTka BKMOYaET yaaneHne HepereBaHTHbIX U

(UMW) HEKOPPEKTHbIX 3Ha4YeHu A[aHHbIX. [ns aToro B 6ase AaHHbIX 3anyckaiooT
9
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npeaBapuUTENbHbIA pacdeT NPU3HAKOB, 3aKoYalowuncs B pacyeéTe NPOU3BOLHbBIX
3HauYeHwWin, roxasaTenei, WCMNONb3yWMX AaHHbleE  HECKONMbKUX  UCTOYHWKOB,
nokasaTenel, arpermpoBaHHbIX Mo reorpacMyeckoMy/MHOMY npusHaky. B pesynbrarte
OaHHOro pacyeTa, npenobpaboTaHHbie [JaHHble o06beauHAlTCA B Tabnuuy ©
npeobpasyloTcss B reorpaduyeckylo CceTky, COCTOslyl U3 Habopa nonWroHos,
onpeaensieMblX KOOpAVHaTaMM yrnoBbIX Todek. Tabnuua MoXeT coagepxaTtb criefytoLne
[aHHble, HO He OrpaHMBasiCb: NMOMUIOH — HAUMEHOBaHWE HaceneHHOro MyHKTa, ypoBeHb
aAMUHUCTPATUBHOIO AEMNEHMs, YHUKaNbHbIA MASHTUUKATOP NOMUroHa, WmpoTa nesou
HVDKHE TOUYKM MOSMMUroHa, AONroTa NeBOW HWXKHEN TOYKM MOSMIoHa, LumpoTa BepXHewn
NeBON TOYKM TONMroHa, AONroTa BepxXHel NeBON TOYKU MOMWroHa, LuMpoTa npaBow
BEPXHE TOYKW MOMUroHa, JONroTa npaBoi BEPXHE TOYKM MOSIMIOHa, LWMpoTa npaBou
HKHEN TOYKWN MOMNUroHa, 4ONroTa NPaBol HUKHEN TOYKWN MOMUIoHa.

JlaHHble npeAcTaBrieHHble B BUAE TO4YeK, Hanpumep, oObsaBneHns o npopaxe
HEeABWKUMOCTH, HEODXOAMMO arperpoBaTb MO BXOXAEHWIO B COOTBETCTBYHOLLUA
nonuroH. OnpeaensloT COOTBETCTBME AAHHbIX BbIOPAaHHOMY MOMWUIrOHY MO AaHHbIM,
coaepxalumcsi B camom o6bABNEHUN, HaNnpMmMep, HO He OrpaHNYMBaNACh:

- house_address — agpec ob6bekTa HeABMXUMOCTH;

- longitude — gonroTa;

- latitude — wupoTa;

- area_1 — agMUHUCTPaTUBHbLIA panoH 1;

- area_2 — agMUHUCTPaTUBHbIA PanioH 2;

- subarea — agMUHUCTPATUBHbIV paioH 3;

- construction_year — rog nocTpowku;

- rooms_number — KONM4YECTBO KOMHaAT;

- rooms_number_type — TMnu3avpoBaHHOE KONUYECTBO KOMHAT,

- room_space — obwias nnowab;

- living_space — xwunas nnowanp,;

- kitchen_space — nnowagb KyxHu;

- floor — atax;

- floors — Bcero ataxeun B AOMe;

- price_meter — LieHa KBaZpaTHOro MeTpa;

- price — obulasg ueHa;

- last_action_date — gaTa nocnegHero AencTens ¢ 0ObABNEHNEM.
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Bce aTu napameTpbl (hOPMUPYIOT CBeAeHust O couuanbHo-Aemorpacunyeckom
YPOBHE TOFO WM WHOTO TMOMUrOHa W COOTBETCTBEHHO BMMSIOT HA  OLEHKY
MeCTOopacHonoXeHns obbekTa MHpPaCTPYKTYpbI.

B yacTHOM BapuaHTe peanusauuv, AaHHble U3 BHELUHWX WCTOYHMKOB, MOTyT
nepefaBaThCsl YXe B BWAE paCCYUTaHHbIX [AaHHbIX MO reorpacguyeckoil cetke
npocTaBneHHbIX MeTok. Hanpumep, 6aHk 3aknioyaeT AOroBOp Ha MOCTaBKY AAHHbIX C
onepaTopom COTOBOW CBA3M, BaHk nepepaeT onepaTtopy reorpaduyeckyto ceTky Afns
pacyeTa MNPW3HaKOB, OnepaTop arperupyeT [AeTanbHylo WHOpMauuio Mo CBOUM
aboHeHTaM no ceTke baHka, 1 npegoctasnsieT goctyn kK APl ans sarpysku pesynbTaTos
B baHk. [lanee baHk nony4aeT AaHHble NyTeM obpalleHnsa K AaHHOMY CepBUCY, B TaKOM
crnyyae faHHble NOCTYNalT B anropuTM HanpsMyto U yUnTbIBAKOTCA B reorpacuyeckou
ceTKe B BUAe OTAENbHOro Cros, MUHYS 3Tan reo-KoAMpoBaHus.

Ha cepBepe, ocyuectensioweMm o6paboTky [AaHHbIX AnA  onpeaeneHvs
pasmeLleHnss 06beKTOB MHMPacTPyKTypbl GaHka, 06beanHAIOT reouHopMaLnoHHbIE
JaHHble (M306paxeHns 3aJaHHOW TeppUTOpPUKN C OTMEYEHHBIMU TOYKaMu BBELEHHOTO
nonb3oBaTenem agpeca), MoflydeHHble OT cepsepa, ocyllecTerswolero obpaboTky
reouHopMaLMOHHbLIX AaHHbIX, U reorpacuyeckylo ceTky, cocTosilylo 13 Habopa
NOMUIOHOB B €AWHYI0 reorpacdMyeckylo CeTKy, COCTOsiLyl0 U3 Habopa nonmuroHos
500x500 meTpos (207).

Ha cepBepe, ocywecTensiioweM obpaboTky [AaHHbIX Ans  onpeaenexHus
pa3sMeLLleHnss 0GbEKTOB WMHMpPacTPyKTypbl GaHka, MocpefcTBOM MoAeny MalUMHHOIO
oBy4yeHus, OCYLIeCTBNAIT onpeeneHne pasmelleHns o6bLEeKTOB MHMPaCTPYKTyphbl
baHka, roe Ha Bxog oOydeHHOMy KnaccudukaTopy, ornpepensioeMy pasmelleHue
06EKTOB UHAPACTPYKTYpbI, NOCTYNaeT eanHas reorpadudeckas ceTka u napameTphbl
BNUSIOLLME Ha onpeaeneHne pasMeLLeHns 06bekToB MHdpacTpykTypbl Haxka (208).

ObyueHne kraccudukaTopa BKMIOYAeT 3Tan  MOAenupoBaHus UK 3aTan
KnacTepusaumu.

Otan mMogenvposaHus, BknoyaeT obyyeHne moaenen MalmMHHOro obyyeHns Ha
6ase anropuTMa rpagueHtHoro Oycturra LightGBM, raoe Ha BxoA knaccudumkaTopa
nocTynaeT eAuHas reorpaduyeckas cetTka U napameTpbl BRUsSIOWME Ha onpeaeneHve
pa3smeLLeHnss 06 bEKTOB MHPPACTPYKTypb! 6aHKa.

Wcnonb3ya anropuTm oTOOpa MNpPU3HAKOB OCYLUECTBAAIT OTOOp 3HaYUMbIX
NPWU3HAKOB, U3 e4UHON reorpacMyeckon CeTkn, CocTosiLLein us Habopa nonuroHoB, Ang
NOCTPOEHUA MOAENU ONpefeneHust pasMelleHnss o6bEeKTOB MHMPacTPyKTypsl GaHka.

Jns otbopa NpW3HAKOB MOXET MCMonb3oBaTbcs anroputm «Boruta» wnu gpyroi
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M3BECTHbIN anropuTm pns otbopa npuaHakoB. [lpu pabore gaHHOro anropuTMa
CPaBHMBAIOT BaXHOCTb WCMONb3yeMbiX aTpubOyToB [AaHHbIX C BaXHOCTbIO, Tak
Ha3blBaeMbIX «TEHEBbIX» UMK CryyaiHblix aTpnbyToB, NonyvyaembiX MyTEM KONUPOBaHUSA
M nepeTacoBKM C UCxodHbiMu aTpubytamu. B nocnenctsum Te atpubyThl, KOTOpble
OKa3biBAIOT BIUSIHUE MEHbLLE YEM TEHEBbIE U3 pacyeTa ybupaloTtca

Mocne anroputma «Boruta» 3anyckaioT anroputm «HSIC», KoTopbIM pellaeTcs
npobnema onpefeneHWs Hauyylero mMOAMHOXECTBA NPWU3HAKOB, MaKCUMasbHO
He3aBUCALLMX APYT OT Apyra, KoTopble AafyT MakcumarbHbii apdeKkT Ansa AanbHenLero
pacyeTa.

KoMBuHauua npuMeHeHns AaHHbIX anropuTMoB oOycrnoBreHa Tem, YTo MHoraa
BO3MOXHO MOMy4nUTb AOCTAaTOMHO HEBOMbLLON 00bEM UCXOAHBLIX AAHHbLIX MPU TOM, YTO
counanbHo-aeMorpacuyeckmx nokasaTtenei Bcerga NpUMEPHO PaBHOE KONMWUYECTBO,
noaTomy TpebyeTcs OLeHUTb BIUSIHME TEeX UMK UHbIX aTpMOYTOB Ha noBeAeHne Mogeny.
bes aTana oTbopa NPM3HAKOB BO3HWKAET PUCK MOJTYYUTb JTIOXKHbIA pesynbTaT pacyeTa.

Takum obBpasom, Ans mopeneit otbupatotca 30-40 npusHakoB (M3 okono 600
UCXOOHBIX TpU3HaKoB) Havbornee pereBaHTHbIX NapameTpy, BIMAOWEMY Ha
onpegerneHve pasmeLleHnst o6beKkToB MHPPaCTPYKTypbl BaHka. lpumep onpeaenexuns
3HAYMMOCTM MNpU3HaKa nAfs MoAenu pacyeTa, ANA napameTpa BIVAKOLWEro Ha
onpegeneHve pasMeLleHns o6beKTOB MHMPpacTPyKTypbl 6aHka ¢ GonbLUOA npoaaxen
KPeAUTHBIX NPOAYKTOB BaXHee KONMMUYECTBO HACENEeHUs C HU3KUMU goxogamu, a ass
MOZENW NPoAaXN AENO3UTHBIX NPOAYKTOB - C BLICOKUMMU.

MNocne oTGopa nNpu3HakoB MepexoasT K 3dTtany nogbopa u  onTummUsaLuu
napameTpoM mogenei, Ans MUHUMU3auMn cpeaHeKBaapaTUuYHoi owmbku mogenu v ee
noBefeHNs, METOIOM KpoCC-Banugauuu, To eCcTb nepeKkpecTHOn NpoBepKu, Koraa Bce
UMelLlnecs B Hanuuuu JaHHble pasbuBatotcs Ha N uacteid m Ha N-1 pgaHHbIX
npon3soautca obyyeHne mofenu, a OCTaBLUASAICA 4acTb AaHHbIX UCMONb3yeTcs AnNs
TECTUPOBAHWS.

Ha cneayowem aTtane onpeaensioT Beca Mofenein Kak KoadhduUUUeHTbI
NUHENHON perpeccuu, AN COCTaBMNEHUA CNMCKa Nokauui Ans pasMelleHns o0bekToB
uHppacTpykTypel 6aHka. Beca onpepensioTcs anroputMoMm Kak KO3 UUMNEHTD
NUHEHON perpeccuun, rae, Hanpumep, B KayecTBe MapameTpa, BIUSIOWEro Ha
onpefjeneHve pasmelleHuss OoOBeKTOB  MHGpacTpykTypbl OaHka, BbiCTynaet
nnanvpyemblit KPl ans Toro wnu uHoro obbekta WHMPacTPyKTypbl, Hanpumep,

KONMMYECTBO noceTuTeneit nHpacTpykTypbl BaHka, a dakTopamu - BbiMOMHEHWE NnaHa
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no KaXKOoh U3 KaTteropuin npoaykroB. 3HavyeHus Ko3adpPUUMEHTOB 3aTEM HOPMUPYIOTCSH
(uToBbl cymma Gbina posHa 1) n okpyrnstoTes Ao 5%.

Hanpumep, nyctb Y — 3T0 % ucnonHeHus obLuero nnaHa npoaax oguca B ogHON
reorpacuyeckoil mectHocTn, X_cred, X_deps, X_comm — 370 % WCMONHEHWUS NnaHa
NPoAaX NO COOTBETCTBYIOLLUMM KaTEropusm NpoayKToB,

Torga Beca w1, w2, w3 nuHeiHoi perpeccumn Y=w1*X_cred + w2*X_deps +
w3*X_comm onpeaensitoT Beca COOTBETCTBYIOLUMX MNPOAYKTOBbIX MOAeneid B
hbUHaNBLHOM pEeNTUHre NoKaLuu.

Takum obpasom, ans noboro nokasatens addekTnsHocT odmca Y MOXKHO
nofobpaTe Beca w1,w2,w3 COOTBETCTBYIOLME Becam TMpPOAYKTOBbLIX MoAaenein B
hUHANLHOM pENTUHIE NoKaLunu.

Ha cnegytowem aTane, oCyLIeCTBNAIOT UHTepnpeTauuio paboTel Moaenen, B no
MEHbLLUEA Mepe OfHOW W3 Cchnucka Jfokauui, MOCPEACTBOM  UCMOMb30BaHUA
UHTEpNpeTUpYIoLE MoZenu, ucnonb3ya AaHHble U3 O6asbl AaHHbIX, a Takke AaHHbie
MOoNy4YeHHble Ha npeAbligylwem 3tarne U ronyyaioT MoAenb Ana npefckasaHus
napaMeTpoB BRUAIOWMX Ha onpefeneHue pasmelleHuss oObekToB WHMPaCTPYKTypbl
BaHKa B N0 MEeHbLUE Mepe O4HOM MONIUroHe reorpacpuyecKon CeTKu.

Bce ocraBluMecs gaHHble B 6ase AaHHbIX U onpeaeneHHble BBoAHbIe (hakTopbl
MOZENWN NofatoTCs Ha BXOJ CNeuuanuaupoBaHHoOi nHTepnpeTupytowen mogenun SHAP
(T.e. NnpoucXoauT B3aumoaencTaune ¢ 6asoil faHHbIX, a Takke ¢ AaHHBIMU NOyYEeHHbIMU
¢ knaccudukaTtopa), Ans BbIYMCIIEHWUS BKNaja Kaxaoro u3 (pakTopoB B KOHEYHbIN
pesynbTaT, YTo NO3BOMNSET NPOMHTEPNPETUMPOBATL pe3ynbTaT paboThl MOAENN B KaXXA0M
U3 OLEeHVWBaeMbIX NoKaLuii, a Takke 0DOCHOBaTb NEPCNEKTUBHOCTL/AdEKTUBHOCTb
NoOKauMn C TOUYKWN 3PEHUs MOHSTHBIX CoLManbHO-geMorpaduyeckmnx, UHaHCOBbIX UMK
WHbIX MoKasaTenemn.

[aHHbI 3Tan npUBOAMT K UHTepnpeTauuy pesynbTatoB U Takum obpasom, Ha
BXOJE [OAHHOro Luara ecTb eAuHas reorpaduyeckas ceTka, BKMovawwas tadbnuuy,
npeobpasoBaHHyto B reorpadunyeckyto CeTKy U napameTpbl BNUAIOLLME Ha onpeaeneHme
pa3melleHnss OGbeKTOB UHPacTPYKTypbl BaHKa, ANSA NOCTPOEHUA MOAEeN!, a Ha BbIXoae
MOCTPOEHHas Mofernb ANs npeackasaHus napameTpa, BNUAIOLLIEro Ha onpeaeneHue
pa3mellleHus 0ObeKkToB WHMpacTpykTypbl 6GaHka, B Jl0OOOM MNONUroHe eauHON
reorpacpuyeckol CeTKM W WHTepnpeTauuio [AaHHOro npejckasaHusa B TepMUHax
Hanbonee 3HaYUMbIX NPU3HAKOB (re0-CNOEB) OKa3biBaKOLUNX BNUSHUS Ha peLLeHue.

Ha cnepgytowlem aTane onpegensoT MOAEeNb JOCTMKEHNA NapaMeTpa BIIUSIOLLIEro

Ha onpegeneHve pasmelleHUst 0ObEKTOB WHMPacTPyKTypbl 6aHka Ans NO MeHbLUEn
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mMepe oaHoro obObekta WHGPACTPYKTYpbl Ha OCHOBE [aHHbIX, MOMYYEHHbIX Ha
npeablayLWmMX aTanax, MCnonb3yst anropuTM rpagueHTHOro OyCTHTa, OCHOBAHHOMO Ha
anropuTMax MocTPOeHUs AepeBa PEeLUeHUidl, B KOTOPOM YCTaHaBnuBaloT Tpebyembie
napamMeTphbl U MOPOru A8 pacyeTa, Hanpumep:

colsample_bytree = 0.8 — gona npusHaKoB, WUCMOMb3yeMbIX ANSA NOCTPOEHUS
KaXKOoro U3 peluatoLLmx AepeBbes;

importance_type = 'split' — napameTp onpeaeneHuns BaXXHOCTU NpU3Haka,

onpeaenseTcs kak obLiee KonMYecTsy UCMONb30BaHUIA NpU3HakKa Npy NOCTPOEHUN
OEPEBLEB peLLEHNN;

learning_rate = 0.05 — napameTp wwara oby4eHus;

max_depth = 9 — makcumanbHas rnybuHa KaXxaoro u3 peLlaroLnx gepeBbes;

metric = 'I1'" — MeTpuKM ANs NOACYeTa Ha BanupauuoHHoi BbiGopke, 1
COOTBETCBYET abCOMOTHOMY OTKITOHEHMNIO OT UCTUHHOTO 3HAYEeHUs,

min_child_samples = 20 — MWHMManbHOE KOMWYECTBO 3HAYEHWW npuUsHaka
NCNonb3yeMblX B BEPLUMHE KaXXA0ro U3 AEPEBLEB,;

min_child_weight = 0.001 — MWHMManbHoe Cymma BECOB, WUCMOMb3yeMbIX B
BEPLUVHE KaXK[0ro U3 4EPEBLEB,;

min_split_gain = 0.0 — MUHUManNbHOE CHWKeHWe owmMbKkn Ans AanbHenwwero
BETBMEHWS B KAXAO0M U3 JEPEBLEB;

n_estimators = 500 - «konuyecTBO 0a30BbIX peLUAOLWNX [EPEBLEB,

UCrnonb3yemMbiX B alTTOPUTME;

n_jobs = 4 — KOMMYECTBO NapanmnenbHbIX BbIMUCANTENBHBIX MNPOLECCOB
anroputMa;

num_leaves = 300 — MakcuManbHOE KONMUYECTBO IUCTHEB B peLLaloLmx
LEPEBLAX;

objective = None, uenesas yHKUMA ANst anropuTma, UCnonb3yeTcs 3HaYeHne no
YMOSI4aHMIO;

random_state = 777 — cny4ailHoe COCTOSiHME AN TFeHepauumn crydanHbiX
nocrnefoBaTenbHOCTEN, (PUKCUMPYETCs AN BOCNPOU3BOAUMOCTU paboTsl anroputva,

reg_alpha = 3 — napameTp L1 perynapusauuu,

reg_lambda = 5 — napameTp L2 perynapusauuu;

silent = True — napameTp OTKNOYAET neyaTb coobLieHuit B npouecce padoTsl
anropuTMma;

subsample = 0.9 — gons obyyarwLlen BbIOOPKKU, UCnonb3yemas Ans NOCTPOEHUS

KaXXgoro n3 pellalolmnx oepeBbeB;
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subsample_for_bin= 200000 — konn4eCcTBO 3HAa4YEHUIA, UCMONBb3YEMbIX B NpoLiecce
OuHapuzauuu,

subsample_freq = 0 — yacToTa B3ATUA oby4atomx noasbibopok, pasHo 0, He
ncnonb3yeTcs.

MNpencTaBneHHble BBEAEHHblE napaMeTpbl NpUBEAEHbl B KayecTBe npumepa u
MOryT OblTb 3aMeHeHbl Ha Apyrve, Takum obpa3om, eCTb BO3MOXHOCTb MPUMEHSTb
onucaHHble anropuTMbl MPU MOCTPOEHUN MPOrHO3a, OCHOBbIBAsACh HA MHbIX BXOAHbIX
napameTpax ¥ NOCTPOEHUU UHbIX MoAENen.

3Tan MoAenMpoBaHNs 3aKkaHYMBaETCH U HAYMHAETCA 3Tan Knactepusauuu, rae Ha
OCHOBE e[INHOW reorpady4ecKkon CeTkU 1 AaHHbIX, NONyYeHHbIX C nNpedblaylero arana,
aTana MOZenupoBaHusl, cTpouTca rpad Ans  onpeneneHus reorpaduyeckoro
PacCTOSHUSI LIEHTPOB IOKaUMi M MOAyns pPasHOCTU PaHros, BbiAaHHbIX MOAENbIO.
JlaHHbIA rpach cTpouTcs Takum obpasom, uTo Beca pebep paccuuTbiBaroTcs 0bpaTHO
MPONOPLMOHANBHO NUHEWHON KOMOBWMHaLUWMK reorpauyeckoro paccTosAHUS LEHTPOB
nokauui 1 MoZyns pasHOCTW PaHroB, BblAaHHbIX MoAenbio. [lanee sanyckatoT npouecc
6uHapusauuu ona obHyMeHUs YacTu BECOB B COOTBETCTBUW C BbiOpaHHbIM NpeaenbHo
AOMNYCTUMbIM paccTosiHmem (Hanpumep, 3.5 kurnomeTpa) Ans CBA3HOCTM KrnacTepa — YTo
nosBonsieT KacToMuanposaTb rpad B COOTBETCTBUM C pasMepamu ropoga/obnactu.
OnpepeneHve reorpacu4eckoro paccTosHUA LUEHTpa foKauui OCyLLEeCTBMAETCS
nocpeacTBOM cepBuca NpokKnagbiBaHUA MapLupyTa.

Huxe ykasaH npuMep, kak oCyLLeCcTBNAIOT pa3BecoBKy pebep rpada.

] i SR i .
Wij = 1 +D,'i+ ((*T,-i‘
D;; — paccrosinne Mexy yataMu i, j
T;j — pa3HOCTb IE/ICBOH METPHKH Y310B L, ],
« — cBOGO/IHBIR NapaMeTp

N coceaHuUX y3noB ¢ paccTosHUeM 1 KM. U 3HaYeHusamu uenesoin metpukm 0.9
n 0.8 n koadp. a=2, Bec pebpa byget paseH 1/(1+1+2%(0.9-0.8))=0.45.

Ha cnepytowem atane BOCCTaHaBMUBAKT rpad U3 reo-npoCTpaHCTBEHHbIX
[OaHHbIX M ONTUMU3MPYIOT NapaMeTpbl MeTPUKM CXOXECTU y3roB B rpadpe, nocpeacTeoMm
anropuTma onTUMU3ALMW METPUKM CXOXKECTH Y3IOB reo-npoCTPaHCTBEHHOrO rpadpa, Ans
y4éta reorpacuyeckorn BGnNM3OCTU M CXOXECTU MoKauuih C  TOYKM  3PEHUS

NPOTrHO3UpyeEMOro napameTpa BNUAOLLero Ha onpeaeneHue pasmelleHus 00bekToB

MHppacTpyKTypbi BaHka.
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JlaHHbI 3Tan No3BOMSIET ONTUMU3MPOBATL 3HAYEHWE napameTpa a (U3 MyHKTa
BbiLLe - a=2), 4ToObI chanaHcMpoBaTh METPUKY AN pPasHbiX FOPOLOB.

Hanpumep, ana ropoga ¢ Gomblueil NAOTHOCTbIO HacerneHuss U GonbLmMm
KONMWYECTBOM OCMCOB ONTUMU3WPOBaTb MeTpuky Ana Gonee reorpadguyecku
KOMNaKTHbIX KNacTepoB, a Afids TOpPOAOB C MeHblued MroTHOCTbI/60MbLMmMm
PacCTOSIHUAMM MeXay paiioHamu nojoiaeT metpuka obbeauHsiolwasi ofHOPOAHbIe
y4acTKU CO CXOXeEW LieneBon MeTPUKON.

B kayecTBe napaMeTPOB METPMKM BbICTYNalOT KO3MPDULMEHTHI JTIMHENHOW
KOMBUHALUMM reorpacu4eckoro pacCcTOsiHUS U PacCTOsHUS B MOLESIbHOW METpUKe.
OnTuMM3auma METpUKM CBsisel B rpade OCyLLEeCTBMAETCA B TEpMUHAX MAKCMMUsaunm
COBOKYMHOrO paHra cyLiecTBytoLei 0UCHON CETU, TakuM 00pa3oM, YTO TEKYLLE TOYUKM
npoAaX WUMelT HaubonblMin paHr B MOMyYeHHOW KracTepusauuu. PaHr Touyku
paccuMThiBaETCA Kak CyMMa paHroB, KnactepoB C koachduumeHtamn obpaTHO
NponopLYoHanbHbIMKU PacCTOSHUIO OT odnca 4o KnacTepa.

Ha cneayiowem 3aTane OCYLECTBISAIT CNEKTparnbHyl — Knactepusauumio,
MoMy4eHHOro Ha NpeablayLlem aTane, reo-npocTpaHCTBEHHOro rpada, ANs pasgeneHus
reo-NpOCTPAHCTBEHHOrO rpadha Ha KnacTepbl U OCYLLECTBNSIOT arperaumio nokasaresnen
no nonyyeHHsIM KnacTepam. [aHHbli 3Tan peanusyeTcs Ha 6ase KaccU4eckoro
anropuTMa CHeKTpanbHOM KnacTepusauyu, Ha CKOHCTPYMPOBAHHOM rpade, KOTOpbiil
NO3BONSAET ONTUMAanbHO pa3aenuTb rpad Ha oboCHOBaHHOE KONMUYECTBO KacTepoB U
arpermposatb MOAENMpyeEMbleE W UCXO[Hble MoKasaTeNnu B paspes3e MOMyYeHHbIX
knactepoB. Ha gaHHOM 3aTane ocyLlecTBAAeTCs arperauus nokasarenei, YTo nossonseT
oxapaKTepusoBaTh IOKaLMio B pasnMyHOM maciutabe: nokanbHO Ha YpoBHE MOMUIOHOB
500x500, Ha ypoBHe paiioHa/knacTtepa v Ha YpoBHe ropoda/sB3aMHOI0 pacnonoXeHus
KnacTepoB AN aBTOMATUYECKOro onpeAeneHns onTUMarbHOro KonmyecTsa Kractepos
AN KaXaoro NonuroHa, panoHo, ropoaa.

Ha cnegywoollem aTane onpeAensioT onTUManbHOe KONMUMYECTBO KIacTepoB Ans
KaXKOoro MONvroHa reorpaduyeckor ceTku, paitoHa, ropoga rno crektporpamme rpaca
(209).

Hanpumep, cnekTpansHas knactepusaums rpada noauMroHos no r. HoBocubupck,
noseonsieT Bblaenutb 21 Knactep, Npy OTCEYEHWU COBCTBEHHLIX 3HAYEHUA MaTpuLb
cxopacTea no nopory 0.64 v cnefytollei cnekTporpammoit (dwur. 3):

. Mo ocu X OTNOXEHO KONUYECTBO NpeanoiaraemblX Knactepos B rpade;

. Mo ocu Y oTpaHxupoBaHbl COBCTBEHHbIE 3HAYEHUs MaTpulbl CXOACTBA

rpada;
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Takum obpasom, Npu oTce4yeHnn cobCTBEHHbIX 3HauYeHuit no ocu Y mo rpaHuue
0.64, rpac pacnagaeTtcsa Ha 21 knacTep (KOnNN4ecTBo COBCTBEHHbIX 3HAa4YEHU No ocn X
He NPEBOCXOAALLMX MOpOr).

Pacnpeaenexve cobCTBEHHbIX 3HAYEHUIA MaTPULibl CXOACTBa NO3BONAET BblOpaTh
rpaHuLy OTCeYEHUs, NpU KOTOPOM AanbHeiillee yBeNMYeHne KonmyecTsa KnacTepoB He
6yneT AaBaTb 3HA4YMMOrO NPUPOCTa OAHOPOAHOCTY KIacTepos.

CobCTBEHHBIE 3HAYEHVs MaTpulbl CXOACTBa — 3TO Habop yucen, obnaaaroLmnx
onpeaeneHHbIMN None3HbIMU CBoMCcTBaMy (6a30Bblii TEPMUH U3 NIHEHON anredpbl).

3aBepluaolmm atanom paboTel cnocoba ABnAETCs 0TOOpaXKeHUe MonyYeHHbIX
KacTepoB, Ha reoMHMOPMAaLIMOHHbIX AaHHbIX, MPUYEM AaHHble KnacTepbl obo3HavaoT
GnaronpusiTHole U He GraronpusiTHble MECTONONOXEHUA ANA pa3melleHuUs 00beKToB
nHppacTpykTypbl 6aHka (210). Ha ®wur4 oTpaxeHbl [daHHble A0 ChekTpanbHoM
KnacTepuaaumm (feeast 4acTb) U Mory4eHHbIe KnacTepbl B pesynbTaTe OCyLeCTBNEHNA
crneKTpanbHOM KnacTepusauun (npaeasi yacTb). Yem sApye knactep, Tem fAdaHHoe
MECTOMONOXEHNe  SIBNSieTC  OnaronpuaTHbIM — Ans  pa3velleHnss  ob6bekToB
NHPACTPYKTYpbI B6aHKa.

Taroke no pesynbTaTty paboTbl Npeanaraemoro anropuTMa mMoryt oopMnpoBaThCS
oTyeTbl No 3ddEKTUBHOCTU pasmelleHust Tekyliend odoucHon cetu baHka, rge

napaMeTpamu SBNSIOTCA, Hanpumep:

. office_id — yHMKanbHbIA MAEHTUMKATOP TOYKU NpoaaX;
. office_name — HaumeHoBaHWE TOYKN NPOAAX;
. NM3 — uHTerpanbHbIi nokasatens 3MEKTUBHOCTU, paccuUTbiBaeTCs

aHanuTukamu 6aHka, npMBeaeH Ans HpopMaumu;

. Bo3pacT — KOnMYecTBO NET C MOMEHTA OTKPbITUA TOUKU NpojaXx;

. Mnowaab — obLasa nnowaab NOMELLEHUI TOYKU NPOAAX;

. KnueHTbl — KONUYECTBO KIMMEHTOB DaHKa NPUNNCaHHbIX K TOUKE NPOAaXx;

. Jons B BH — pons knueHtoB B 6aHKEpU3MPOBaHHOM HacerneHuw,

NOKPLIBAEMOM TOUKOW NPOAAX, UCTOYHWK — 3KCTIEPTHas OLIEHKa aHanuTUKOB DaHka;

. YHUKanbHOCTb MOKPbITUS — AOMS  MOKPbITUA TOYKWM Mpojax, He
noKpbiBaemasi Apyrumu TouKamm npofax dbaHka;

. MokpbiTe ToykM BH — ymcneHHocTb 6aHKepusMPOBaHHOIO HaceneHus
(Bo3pacT 18+, foxon Gonee 20 Tbic. py6.) NOKPLIBAEMOrO TOUKOW NPOAAX;

. Jons B8 BH — pons knneHtoB B 6aHKepU3MPOBAHHOM HaceneHuw,

noKpbiBaemMomM TOUKOWN npoaax, UCTOYHUK - reonnaTcpopma;
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. OdhekT 3akpbiTUs — KOnNMYecTBOo 6aHKepusMpoBaHHOTO HacesneHus
BbIOLIBAIOLLIETO U3 NOKPbLITUS OCPMCHOW CeTbio HaHKa Npu 3aKpbITUU TOYKK NPOAAX;
. Fe0-peiTUHT B3BELLEHHbI - peWTUHT odnca, pacCUUTaHHbIA Kak cpeaHui

peﬁTMHF KNnacTepos, B3BELUEHHbIA Ha pacCcTosiHWEe OT TOYKM npodax A0 LEHTPOB

KnacTtepos;

. leo-peiTUHr knactepa — PEeWTUHr KnacTepa COOTBETCTBYIOLLUEW TOYKM
npoaax,;

. Feo-pelTuHr nokauuu — peruTuHr nonuroHa 500x500m cooTBeTCTBYIOLLEN

TOYKM NMpoJax.

OTyeT MOXEeT COCTaBnATbCA B Buae Tabnuy, rpadukoB, B KOTOPbIX MOXET
NPUMEHATLCA LBETHAA WHAMKALUMA MOMyYEHHbIX 3HA4YeHUN nokasaTtenen, Ha OcHoBe
KOTOpbIX MONb30OBAaTENO U crieuynanucty GyayT oyeBuAHb! pesynbTaTbl pacyeta 06
ONTMMAanbHOCTM PacnoNoXeHWss TOro UNYM MHOTO pacnonoxeHuns otaenexHus baxka. Mo
TAakoMy Xe npuHUMMy MoryT ObiTb CcopMUpOBaHbl OTHYETHI MO  3PHEKTUBHOCTY
pasmelleHns 6aHKOMaToB, ApYrUX OOBEKTOB MHMPACTPYKTYphl opraHusauun. Kpome
3TOro B Ka4yecTBe OT4YETa MOryT NPEAOCTaBNATLCA CBEAEHUS O PEKOMEHAYEMbIX HOBbIX
nokaumsix, rae Bbille OnucaHHbIiA cnocob pacveTa nokasan Havbornee BbiCOKME
nokasarenu.

C TeyeHMEeM BpEMEHM U MO HeobXOoAMMOCTW, NMEepevUcrieHHble napamMeTpbl B
oT4yeTe No 3PPEKTUBHOCTM pa3MeLLEHNs TeKyLLeh OPUCHOW CETU MOTYT MEHSTLCS.

Takum o6pasoM, nyTeM NOCNefoBaTeNIbHOTO MPUMEHEHWUSt  anropuTMOB
rpagueHTHoro GyCTUHra B yKka3aHHbIX KOHbUrypaLumsix, CokpaLlalT nepeyeHb Haubornee
perneBaHTHbLIX NPU3HAKOB UMK reo-Ccnoes AN BbIGpaHHO LieneBon NepeMeHHON, Takum
obpasom, TpebyeTca 3HaUMTENBHO MEHbLLE BbIYMCIUTENBbHOM MOLHOCTM ANs 00y4eHus
MOAENN.

BbiuncnurensHas cuctema, obecneuunsarowme obpaboTky JaHHbIX,
HeobxooMMyl0 AN peanusauuu 3asiBIIeHHOro pelleHus, B obiem cnyyae copepxat
Takue KOMNOHEHTHI, kak: oAuH Unn bonee NpoLEeccopoB, N0 MEHbLLEN Mepe OAHY NamMATb,
CPeAcTBO XpaHeHMs JaHHbIX, UHTepdelickl BBO4a/BbIBOAA, CPEACTBO BBOAA, CPEACTBA
CceTeBoro B3auMOAENCTBUSA.

Mpu MCNONMHEHUM MaLLMHOYMTaEMbIX KOMaH[, coAepXalluxcs B OnepaTuBHO
NamsaT, KOHMUIypUpYyIOT NpOLECccop YCTPOWCTBA A1 BbINOMHEHUS OCHOBHbIX
BbIMUCIMTENbHbLIE Onepaunn, Heobxoaumblx AN YHKLUMOHUPOBaHUA YCTPONCTBa UK
(hyHKLMOHANBHOCTU OfHOrO, U 6onee ero KOMMNOHEHTOB.

MamsiTh, kak npaeuno, BeinonHeHa B Buae O3Y, kyada sarpyxaetca Heobxoaumas
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nporpéMMHaﬂ norvka, obecneuynBaiowas  Tpebyembii  dyHKumoHan.  [lpu
ocywlecTsneHum paboTbl MpeAnaraemMoro pelleHns BblaensalT obbeM namATy,
HeoOXxoauMbl 4NA OCYLLECTBNEHUA NpeanaraeMoro peLleHus.

CpencTBo XpaHeHUs JaHHbIX MOXeT BbinonHATbes B Buae HDD, SSD awnckos,
peni maccviBa, CEeTEBOro XpaHunuwa, dnaw-namatm u T.n. Cpeacteo nossonseTt
BbINOMHATL [AOMNrOCPOYHOE XpPaHEHWEe pasnuYHOro BuAa WHdOpPMauWKn, Hanpumep,
BbILLEYNOMSIHYTbIX (haitnoB ¢ Habopamu AaHHbIX nonb3oBaTeneit, 0asbl AaHHbIX,
coepXalMx 3anucu U3MEepPeHHbIX AfS  KaXaoro nonb3oBaTens  BPEMEHHbIX
WHTEpBanoB, WaeHTU(MKaTopoB Nonb3osBarTenen u T.n.

WHTepdelickl npeacTaensioT coboi cTaHaapTHbIE CPEACTBa AN NMOAKITIOHYEHUS U
paboTbl nepudepuitHbIx 1 npoynx ycTpoicTs, Hanpumep, USB, RS232, RJ45, COM,
HDMI, PS/2, Lightning n 1.0.

BbiGop uHTEpENCOB 3aBUCUT OT KOHKPETHOIO UCMOMHEHNUA YCTPOMCTBA, KOTOPOE
MOXeT npeacTasnsTe coboii nepcoHanbHbI KOMMbIOTEP, MENHMPENM, cepBepHbIn
KnacTep, TOHKUIA KNWEHT, CMapTdOH, HOYTOYK 1 T.1.

B kauyecTBe CpeAcTB BBOAA [JaHHbIX B f060OM BOMMOLIEHUU CUCTEMBI,
peanuaylowen onucblBaemblil  cnocob, MOXeT WUCMoNb3oBaTbCA  KiaBuaTypa.
AnnapaTHoe WUCMONIHEHUE KnaBuaTypbl MOXeT 6biTb MOObIM U3BECTHBIM: 3TO MOXET
OblTb, KaKk BCTPOEHHasA KraBuaTypa, UCronb3yemas Ha HoyTOyke unu HeTbyke, Tak u
060cobneHHoe YCTPOWCTBO, NOAKIIOYEHHOE K HACTONBbHOMY KOMMbLIOTEPY, CepBepy Unm
MHOMY KOMMbLIOTEPHOMY YCTpOWCTBY. [logknioyeHve npu 3TOM MOXeT ObiTb, Kak
NPOBOAHBLIM, NMPY KOTOPOM COEAVHUTENbHbIA Kabenb KnaBuaTypbl NOAKIIOYEH K NopTy
PS/2 unn USB, pacnonoxeHHOMYy Ha CUCTEMHOM BrioKke HacTONMbHOro KOMMbloTepa, Tak
1 6ecnpoBoAHbIM, NMPKU KOTOPOM KraBuaTypa OocyLecTBAsieT OOMEH AaHHLIMUY MO KaHany
6ecnpoBOAHOI CBA3W, HAaNpuMep, paguokaHany, ¢ 6a3oBoii cTaHLUen, KoTopas, B CBOI
ovepedb, HENOCPEACTBEHHO MOAKIIOYEHA K CUCTEMHOMY BIIOKY, Harpumep, K OAHOMY 13
USB-noptoB.. MNMomumo knaemaTypbl, B COCTaBe CPEACTB BBOAa AaHHbIX TakKe MOXET
MCNONb30BaTLCA: MKOWUCTUK, Aucnren (CeHCOPHbIA Aucnnen), npoekTop, Taynag,
MaHWNyNAToOp Mbiilb, Tpekbon, cBeToBoe Nepo, AMHAMUKA, MUKPOGOH U T.N.

CpeAcTtBa CETEBOTO  B3auMoOAenCTBMS  BblbupaloTca M3 YCTPOMCTBA,
obecneuvBalolMii cETEBOW NpuveM U nepefady AaHHbIX, Hanpumep, Ethernet kapTy,
WLAN/Wi-Fi mogyns, Bluetooth mogyns, BLE moaynb, NFC moaynb, IrDa, RFID moayns,
GSM mogem u T.n. C nomoulbio cpeacts obecnevnBaeTcs opraHusaums obmeHa
JaHHbIMK MO NPOBOAHOMY Mnv GecnpoBOAHOMY KaHany nepepayn AaHHbIX, Hanpumep,

WAN, PAN, NBC (LAN), UHTpaHneT, NHTepHeT, WLAN, WMAN nnn GSM.
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KOMNoHeHTbI YCTPOMCTBA COMPsDKEHbl MOCPEACTBOM OOLIEeN LUMHLI nepefayu
OaHHbIX.

B HacTosilmMx Martepuanax 3asBku Oblno npefcTaBrneHo npeanoyTutensHoe
pacKpbITUE OCYLLUECTBMNEHUE 3asiBNEHHOro TEXHUYECKOro peLleHns, KOTOpoe He AOMXKHO
MCMNONb30BaTLCHA Kak orpaHU4YMBaioLLee MHble, YacTHble BOMIOLIEHNS ero peanusauuuy,
KOTOpblE HE BbLIXOAAT 3a paMKu ucnpawmsaemoro obbema npaBOBOW OXpaHbl U

ABNAKTCA oveBUOHbIMU OJ1A cnelnanncTos B COOTBGTCTBYIOLLIGVI obnacTy TEXHUKMU.
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1. KomnbioTepHo-peanuayeMblii cnocob ans onpeaeneHus pasmeLleHus
06beKTOB MHMppPACTPYKTYpbl 6aHKa, BbINOMHAOLWUACS Ha BbIYUCITUTENBHOM YCTPOWCTBE,
cogepxawui npoueccop U namATb, XPaAHALWLYIO  UHCTPYKUWM, UCNOMHAEMble
NpoLEeCcCcopoM, U BKIIOYAIOLLME 3Tanbl, HA KOTOPbIX:

Ha BbIMUCNUTENbHOM YCTPOWCTBE NOb30BaTENs BBOAAT TEKCTOBYIO MHOPMaLUIO
MECTOMNONOXEHUA ANA onpefeneHus pasMeLleHnss 00bLEKTOB NHMPACTPYKTYpbl BaHka n
HanpaBnslT ee Ha cepBep, ocyulecTBnsowmnin obpaboTky reonHpopMaUMOHHBIX
OaHHbIX,

NOCPEACTBOM cepBepa, ocyllecTnsowero obpaboTky reouHgpopmMaunoHHbIX
AaHHbIX, OCYLLeCTBNAT 006paboTky reonHOpMaLUMOHHbLIX AaHHbIX, rAe nony4vatoT
n300paxeHnss NOBEPXHOCTU 3eMNK, NONyYEHHble B pe3ynbTaTe a’dpo U KOCMUYECKOW
CbEMKM 3aJaHHOW TEPPUTOPUM, MOCPEACTBOM CepBuca reo-KoampoBaHusa npeobpasyoT
TEKCTOBYIO MHGOPMALIMIO MECTOMOMNOXEHNSA ANS onpedeneHns pasMeLLeHns 06beKkToB
WHMpacTpykTypbl  GaHka B KOOpAuHaATbl,  COOTBETCTBYWOLME  YKasaHHOMY
MECTOMNONMOXEHUIO, MNOCPEACTBOM CepBUCA OTOOpaXeHWs OTMEeYalT YyKa3aHHble
KOOpAMHATbI HAa NONyYEHHbIX 306paXkeHUAX NOBEPXHOCTU 3EMIN, a TaKKe NOCpeaCcTBOM
cepBuca NpoKnaabiBaHUA MapLUpyTa pacCYUTLIBAIOT paCCTOSHUE U BPEMS B NYTU MEXAY
OTMEYEHHbIMW KOOpAMHAaTaMMN Ha n300paxeHun Ans onpegenexlns 6nmMs3ocTn KoopavHaT
B pearbHbIX FTOPOACKUX YCITOBUSAX;

obpaboTaHHble reouHdoOpMaLUUOHHbIE OaHHblE MepejalT Ha  cepsep,
ocyljecTensowmin 06paboTKy AaHHbIX Ans onpeAeneHus paspelleHuss O0OBbEeKToB
uHdpacTpykTypbl 6aHka B 6a3y AaHHbIX;

Ha cepBep, ocywecTBNAwWMA 00paboTky pJaHHbIX AN onpegeneHus
pa3meLLeHnss 06beKToB MHPaCTPYKTYpbl BaHka, B 6a3y AaHHbIX MOCTYNalT AaHHbIE U3
BHYTPEHHUX W BHELIHUX WCTOYHUKOB, OTHOCALWMECA K pasMelieHnio obbekToB
WMHGPACTPYKTYPb!, 8 UMEHHO: BHELLHWE AaHHbIe coaepXaluue No MeHbLUEN Mepe AaHHble
NONy4YeHHble OT TENEeKOMMYHWKALUMOHHBIX OMepaTopoB 3a4aHHOW  TeppuTopuu,
BHYTPEHHWE [aHHbIE XapaKTepusylLue no MeHblUe Mepe napameTpbl BAMSOWME Ha
onpeaenexue pasmeLleHns o6bekToB MHMpPacTpyKTypbl 6aHka, npuyem B Base AaHHbIX,
nony4YeHHble faHHble obpabaTtbiBaloTcs U npeobpasyloTca B reorpaduyeckyto CeTKy,

COCTOALLYIO U3 Ha6opa MOJINTOHOB,
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Ha cepBepe, ocyuwecTensowem o6paboTky AaHHbIX AN onpegereHns
pasmeLLeHns oObeKToB MHAPACTPYKTYpbl BGaHka, o0beanHSIT reonHOopMaLVOHHbIE
JaHHble U reorpadUyecKkylo CeTKy, COCTOsALyl0 M3 Habopa MNONWUroHOB B €AMHYIO
reorpacuyeckyo CeTKy;

Ha cepBepe, ocyuecTehsaowem o06paboTKy pAaHHbIX AN onpeaerneHus
pasMelleHusi obbekToB MHpacTpykTypbl GaHka, NOCpeAcTBOM MOAENU MaLLWHHOMO
obyyeHns, OCyLLecTBMAT onpefeneHne pasMelleHnss obbeKToB WHMPaACTPYKTYphI
GaHka, roe Ha Bxop 0Oy4yeHHOMY KriaccudpmkaTopy, OnpefensiowemMy pasmeLleHue
00bEKTOB MHMPACTPYKTYPbl, NOCTyNaeT eanHas reorpaduyeckas cetka u napameTpb
BIMSIIOLLME Ha onpefeneHne pasmelleHus 00BbEKTOB MHAPACTPYKTYpbl BaHka, Npu4ém
oby4eHune knaccudukaTopa BKIYaeT cneaytoLme ararnsbi:

ncnonb3ys anroputm oTbéopa NPU3HAKOB OCYLLECTBAKT OTOOP 3HAYUMbIX
NPU3HAaKOB, U3 eANHON reorpacuyecKomn CEeTKU, COCToALLEN N3 Habopa NonNUroHos.,
AN NOCTPOEHWA MOAENN onpeaerneHuns pasmeLleHns 00BbLEKTOB MHPPACTPYKTYpPbI
BaHka,

onpeaensioT Beca Mogenen Kak KoadpduuUeHTbl NUHEeNHOW perpeccuu,
ONS COCTaBIEHMS CMMCKa NoKauui AN pasmeLleHns o6bekToB MHPACTPYKTYPbI,

OCYLIECTBIAIT MHTEpnpeTauuto paboTbl Moaenei, B N0 MeHbLUEA Mepe
OOHOW U3 cnucka fokauun, NocpeacTBOM UCMOMb30OBAHUA UMHTEPNPETUPYIOLLEN
MOAENN, UCMONb3Yya AaHHble M3 0a3bl AaHHbIX, @ Takke AaHHblEe NoNy4YeHHbIe Ha
npedblaywiem 3tane v nonyyawT MoAenb AnA npefckasaHus napamMeTpos
BNUSIOLWMX HA onpedenenne pasmelieHuss obbekToB MHPaCTPYKTypbl BaHka B
MO MEHbLLUEN Mepe OLHOM NONUroHe reorpachyecKkon ceTku,

onpefensioT Mogenb  OOCTWXKEHUs napameTpa BhMAKOLWIEro  Ha
onpeaeneHue pasmelleHns o6bekToB MHAPACTPYKTYpLl BaHKka ANg No MeHbLUuewn
Mepe OfHOro obbekTa UHMPACTPYKTYPbl HA OCHOBE AAHHLIX, MOMYYEHHbIX HA
NpeablayLLnX sTanax, UCNonb3ys anropuTM rpagueHTHoOro DyCcTuHra;

Ha OCHOBE €fMHOW reorpaddUyeckoil CETKU U OaHHbIX, MOMYyYEHHbIX Ha
npegblgyliem aTtane, cTpouTcs rpad AnsS onpeaeneHus reorpadunyeckoro
PacCTOSHMSA LLEHTPOB NOKaUWUA U MOAYNS PA3HOCTU PaHroB, BblAaHHbIX MOAENbIO,
npu4ém onpeneneHne reorpacduM4eckoro paccTosHUMA  LEeHTpa Nnokauun
OCyLLeCTBMsiIeTCA NOCPEACTBOM CepBUCa NPOKNaAblBaHUS MapLUpyTa;

BOCCTaHaBNMBaT rpad W3 reo-NnpoCTPaAHCTBEHHbLIX [AaHHbIX WU
ONTUMU3VPYIOT NapamMeTpbl METPUKM CXOXECTWU Yy3noB B rpade, nocpeactsom

anroputMa ontuMunsadun MEeTPUKM CXOXeCTWU Y3IrioB reo-npoCTpaHCTBEHHOIO
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rpaca, Ans yd4érta reorpaduyeckorr BGNM30CTM U CXOXECTU NOKALUMA C TOUKM

3pEeHUs NPOrHO3NPYEMOro NapameTpa BIUSIOLLEro Ha onpejenexHne pasmeLLeHu1s

00beKTOB MH(ppaCTPYKTypbl BaHKa;

OCYLLECTBNSIOT  CMeKTpanbHylo  KnacTepusaluilo, TNONy4YeHHoro Ha
npedablaylem aTane, reo-npoCTpaHCTBEHHOro rpadpa, Ans pasgeneHua reo-
MPOCTPAHCTBEHHOrO rpada Ha KracTepbl W OCYLUECTBMAT  arperauuto
nokasartenen no NonyyYeHHbIM KrnacTepam,

onpepensT onTUManbHOe KONIMYECTBO KIacTepoB ANA KaXAoro NonmroHa
reorpacpuyeckoil ceTku, paiioHa, ropofa no cnekrporpamme rpada;

MONyYEHHbIE KIacTepbl, 0TObpaxaloT Ha reonH(OPMaLIMOHHbIX AaHHbIX, MPUYEM
JaHHble KnacTepbl 0603HavaloT GnaronpuaTHbIE U He BrnaronpuaTHbIE MECTOMONOXEHWSA
AN pasmeLleHuns o6beKTOB MHPPaACTPYKTYpbl BaHKa.

2. Crnoco6 no n.1, oTnuMyalowuncs Tem, UYTO BHELUHWE [aHHble
[OMOMHUTENbHO BKMIOMAOT [OaHHble O MpoAaxe >KUMOW HEeABMXXMMOCTM Ha
NepBUYHOM/BTOPUYHOM PblHKE, A@HHbIE O TOPrOBOWN aKTUBHOCTW, MaKpOIKOHOMUYECKNE
nokasaTenuv no ropogam/pervoHam.

3. Cnocob6 no n.1, oTnuyalwLlUcs TeMm, 4YTO BHYTPEHHUE [aHHble,
XapaKkTepusyloliMe No MeHbLUe Mepe napaMeTpbl BNuAOLME Ha onpeaeneHue
pasMelleHnss oOBbEKTOB UH(PACTPYKTypbl OaHka, BKOYAlOT AaHHble O KONnuyecTse
nonb3oBaTenei, KOTOpble MNPOXWUBAOT B MECTOMOMOXEHUN ANA  onpeaeneHus

pasMeLLeHUs 0O bEKTOB MHPPACTPYKTYpbl BaHka.
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