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Cnoco0 u cucTema ruOpUAHOTO reHePaTUBHOT0 TU3aiiHa U POBBIX MoeIei

MPOEKTOB Pa3BUTHUSI TEPPUTOPHUII HA 0a3e HCKYCCTBEHHOI0 HHTEJLIeKTa

0O01aCcTh TEXHUKH

TexHnueckoe pelIeHNe OTHOCUTCS K 00JIACTU BBIUYMCIUTEIBHON TEXHHUKH, a
00Jiee KOHKPETHO K 00JIaCTH OpPraHW3alliy BBIUHMCIHUTEIIBHBIX CUCTEM WU CHCTEM
XPaHCHMS JAHHBIX JUIS PEHICHUS 33134 CO3JaHuA IUGPOBBIX MOJACNEH MPOEKTOB
pa3BUTUA TEPPUTOPUA HA OCHOBE CYOBEKTUBHBIX, TMPOTUBOPEUMUBBIX H
PA3HOPOJHBIX MOJIH30BATEIHCKUX 3aMPOCOB M (POPMATbHBIX TPEOOBAHUIN U TIPABHUIT
3aCTPOMKM W Ppa3MEIICHUA TOPOJACKAX OOBEKTOB, TPHU TIOMOIIM METOJI0B

HMCKYCCTBEHHOT'O MHTEJUICKTA.
YpoBeHb TEXHUKH

Bwmecre ¢ yCcTOWYMBBIM POCTOM HACENICHUS 3eMJIH, M3MEHEHUEM >KM3HEHHBIX
MAaTTEPHOB, MUTPALIMOHHBIMU MPOLIECCAMH BHYTPHU CTPAH U MEXIY TOCY1apCTBAMHU
MPOJOIKACTCSA YBEJIMUCHUE JOJIM TOPOACKOTO HaceNeHUs. Y pOaHU3MPOBAHHbBIC
TeppuTOpUr TPeOYIOT MHTEHCUBHOTO M KOMIUIEKCHOTO pa3BuTUs. Bmecte ¢ 3TumM
PacTET M 3anpOC CO CTOPOHBI MOJI30BATENCH TEPPUTOPUI HA YUACTHE B MPOLIECCAX
TpanchopManny, Ha YUET IICHHOCTEH W OTpeOHOCTEH HaceleHus. T pauiinOHHbIC
MOJAXO0Abl K MPOSKTUPOBAHUIO TEPPUTOPUIN NMPEANONATAIOT HE TOJBKO JIUTEIIbHBIC
CPOKH IJIAHUPOBAHUS U pa3pabOTKHU MPOEKTOB, HO U CYIIECTBEHHYIO 3aBUCUMOCTh
KauecTBa WTOTOBOTO PEIMICHHUS OT KBATH(HKAIMK OpPTaHU3AIUH-UCTIOTHUTEIS,
OIOKETAa TPOEKTa M CHEKTPA BBIMOJHACMBIX Pa0dOT HA 3Tane MCCIICIOBAHUS

TEPPUTOPHH.

OnepatuBHas W MaccoBas pa3paboTka TUOKUX, AJANTUBHBIX ITPOECKTOB
pa3BUTUA  TEPPUTOPHUM,  OJHOBPEMEHHO  OTBEUAKOIIUMX  MOTPEOHOCTAM
MOJIb30BATENIEH W COBPEMEHHBIM CTaHAApTaM KauyecTBa, HEBO3MOXKHA 0e€3
MIPUMEHECHH S MHTEJUICKTYJIbHBIX TEXHOJIOTHH.

1



B ob6macti npoextrupoBanusi 00bEKTOB CTPOUTEHCTBA aKTHBHO PA3BUBAIOTCS
TEXHOJIOTUH WH(GOpMaMOHHOTO MonenupoBanusa 3nanui (Building Information
Modeling, BIM). Tak xe, kak B KOHIIE XX BE€Ka CHCTEMbl aBTOMATH3UPOBAHHOTO
npoektupoBanusa (CAIIP, CAD) mepesenu pa3paboTKy uepTexeir ¢ Oymaru B
AJNICKTPOHHBIA BHJ, OOECHEUMSIA BO3MOXXHOCTH TPEXMEPHOTO TpaduyuecKkoro
MOJEIMPOBAHUS U MPEIOCTaBWIIA 0a30Bble MHCTPYMEHTHI aBTOMaTu3auuu, BIM-
TEXHOJIOTUHY TIO3BOJIAJIN BHIBECTH IPOSKTUPOBAHUE HA HOBBIN YPOBEHb, MPEJCTABUB
€ro KaK CTaJWI0 >KU3HEHHOTO MHKJIA OOBEKTa, HA KOTOPOH €ro MaTepHaibHOE
co3faHuWe TmpeaBapseT pa3padoTka 1UGPOBOro BOWHWKA, OMHUCHIBAIOIIETO
¢usnueckne #  (PYHKIIMOHAJBHBIE XAPAKTEPUCTUKH, CHCTEMATU3UPOBAHHbBIE
napaMmeTpbl U aTpuOyThl. ITO TO3BOJIAIIO MOBBICUTHh 3(PPEKTUBHOCTH MPOCSKTHBIX
paboT, aBTOMATHU3UPOBATh OOHAPYKEHHUE TEXHHUECKUX KOH(MIMKTOB B TMPOECKTE,
YBEJIMYATh TOYHOCTh OILICHKM CPOKOB M CTOMMOCTH PEAM3ALMH, COKPATUTh

YEJIOBEUECKHUE PECYPCHI U YIIYUIIUTh KOOPAUHALIMIO MEXTY CHEIAATUCTAMU.

B 10 Bpems, kak mHpOPMANMOHHOE MOJCIMPOBAHKE 3AAHUN y>K€ BOIILIO B
PHIHOYHYIO TIPAKTHKY, mHdpoBas TpaHchopMmaruss pa3BUTHS TEPPUTOPHA —
CTaHOBJICHWE TEXHOJIOTHI WH(pOopMarmorHoro mojaenupoBanus ropoaoB (City
Information Modeling, CIM) wm TeppuTOpHATBLHOTO WHOOPMAITHOHHOTO
mozaenuposanus (Territory Information Modeling, TIM) — Bcé emé maxoautcst Ha

CTaauM UCCIICAOBAHUIN UJIN SKCIICPUMCHTAJIbHOTO IIPUMCHCHMA.

[InanupoBanue hopMupOBaHU, TpaHchopMaIym, pa3BUTHSA
ypOaHM3UPOBAHHBIX TEPPUTOPHI B AMOXY «YMHBIX TOPOJOB)» CBSI3BIBACTCS C
MOHATHEM BHUPTyalbHOW (mMpoBOH, HWHPOPMAITMOHHONH) MOJCIH TOPOJICKON
cpenbl. Macmtabaple WH()OPMAIMOHHBIE MOJEITH TEPPUTOPHHA TPEACTABIISIOT
coboit He mpocTo OoO0BeauHeHHe MHokecTBa BIM-moneneii. OHHM  JOJDKHBI
OMKCHIBATh B KOMIUIEKCE W OOBEKTHI C WH(QPPACTPYKTYPHOM, W MEXAaHU3MBI
yIIPaBJICHUA, U aKTUBHOCTH JIIOACH — MOJIb30BaTEN e TEPPUTOPUM, TaKUM 00pa3om
yopormasi aHaju3 W  MOHWUTOPWHT TOPOJACKOW cpemapl u  olecreunBas

MYJIbTHANCUUAIUIAHAPDHYIO TOAAEPKKY TPUHATUS PEIICHW NpU  Pa3BUTHHU



tepputopmii. [ludpoBbie Momenu OOBYHO OMUPAOTCA HA  CHCIHA(PHUKAIIAIO
CYIIHOCTEH, UCMOIb3YEMbIX JJI1 MOJICTTUPOBAHHUS, OTPEIETSAIOT CBOMCTBA OOBEKTOB
ypOaHU3UPOBAHHON TEPPUTOPHH, JOITYCTUMBIC H HEJOITY CTUMBIC OTIEPAITH C HUMH
Mmuoroo6pasue TeonH(GOPMAIMOHHBIX CHCTEM M PCIICHHA B OO0JaCTH «yMHBIX
rOpPOJIOB)» €CTECTBEHHBIM 00pa30M MOPOAMIIO MHOXKECTBO CTAaHIAPTOB U (hOPMATOB,
OonMUChIBAIOMUX U (PpoBbie 00pa3bl ypOaHWU3MPOBaHHBIX Tepputopmii. Ocolyro
MOMYJIAPHOCTh 711 OMUCAHUS TAKUX JAHHBIX MOJTYYHJIa OHTOJIOTMYECKAs MOJIENb.
HaubGonbiiee pa3Buthe B STOM HAMpABICHWUW TMOJYYMJIA TMPOEKTHI Snap4city,
CO3JIaHHBIN Il onucaHusi ropoackux cepBucoB, U FIWARE, co3manubiii a4
pa3paboOTKh «YMHBIX pemeHui». OIHAKO JAHHBIE MPOEKTHI HE PELIAOT 3a0aud
ABTOMATHUYECKOTO CO3/aHUS TPOEKTOB PAa3BUTUA TEPPUTOPUMA TMPH TOMOIIU
TEXHOJIOTHMA WMCKYCCTBEHHOTO WHTEIUIEKTA, a TOJBKO TMpemaaraT G(opMaThl

ONHCaHUs TAU(PPOBBIX MOJICIICH.

Taxkum 00pazom, OOIIMPHBIE BO3MOXHOCTH TO COOpY, CHCTEMaTH3alud U
aHaM3y MU(PPOBBIX JAHHBIX O TOPOAAX M TEPPUTOPUSIX UCIIOIB3YIOTCS HE B MOJIHOMN
MEpe B IIPOLECCAX TMPHHATHSA PEHICHHHA O TOPOACKOM Pa3BUTHH, IIOKYa
HEMOCPEICTBEHHOE IUTAHUPOBAHUE HO-TPSKHEMY OCYIIECTBIISIETCS
BBICOKOKBAJTU(DHUIIMPOBAHHBIMKM ~ CIELMAIIMCTAMHA € 3aTPaToOM  CYHIECTBEHHBIX
BPEMEHHBIX PECYpPCOB Ha pa3paboTKy OOOCHOBAaHHBIX C TPaJAOCTPOMTEIILHOM,

COLMAIIBHON U SKOHOMHUYECKON TOUYEK 3PEHUA KOHLIETIIUN U IIPOEKTOB.

TexHONOrnA TEHEPATUBHOTO JW3ailHA OTKPBIBAIOT BO3MOXHOCTH JJIS
CBEPXOIEPATHBHOIO PELICHHS 334 YIIPABJICHUA U NPUHATHS PEIICHUH O PAa3BUTUHU
TEPPUTOPHH TYTEM TOCTPOCHHUS IM(POBBIX MojaeneH ypOaHW3UPOBAHHBIX
TEPPUTOPUNA € TOUHOCTHIO, HE YCTYMNaWOIIEH NPOeKTaM, pa3padOTaHHBIM
nporIIbHBIME crieiaaucTaMu. CyIecTBYIOT SKCIIEPUMEHTAITLHBIE PEIICHUS, KaK
OTEUECTBEHHbIE, TaKk W 3apyOekHble, B 0O0JaCTH aBTOMATHU3ALMUKU CO3JAAHUSA
mupoBeIx Moxaened pa3BuThUa Teppuropmii. Tak, mporpammel m OBM

«["pamocTpoutenpabiii podoT» (CBUAECTEIHCTBO O TOCYIAPCTBEHHONW PETHCTPAITHN

[Tporpammer i OBM Ne 2019610212 or 09.01.2019) u «I'paapo6or»



(CBuzeTEeICTBO O TOCYAApCTBEHHOW peructpammu [Iporpammer mis OBM Ne
2020616084 ot 09.06.2020) nmpeaHazHAaYSHBI IsI ABTOMATH3AIMH TPOIIECCOB MPH
pa3paboTKe ApPXUTEKTYPHO-TPAJOCTPOUTEIILHOTO aHamn3a y4acTka,
MPOEKTUPOBAHUM KWJIBIX 3/aHWHA, JACBEJIONMEHTA, Pa3padOTKE KOHUEHLHUH
MPOEKTHOTO PCIICHUS W  OLICHKE WHBECTUIMOHHOW MPHUBJIEKATEIIBHOCTH.
[Tporpamma mis OBM «KomnbioTepHas mnporpaMma NOAACPKKH MNPHUHATHA
pelieHus B Mpouecce BbIOOpAa 3€MEIBbHOTO yyacTKa il TOPrOBOTO LEHTPay
(CBuzeTenbCTBO O ToCyaapcTBeHHOW peructpauuu [Iporpammer mms OBM Ne
2017612280 ot 20.02.2017) BbIMOJHAET MPOCMOTP BCEBO3MOXKHBIX BAPHUAHTOB
pa3MENIeHUs TOPrOBOrO LIEHTPA U, B COOTBETCTBUH C IEPBUUHBIMU OTPAHUYCHUSMU,
HarpuMep, Ha MJIOMAAb UJIH TPAAOCTPOUTEIbHBIC 30HbI, OTOMPAIOTCS TTOAXO0AAIINE
anbrepHatuBskl. [ IporpamMma asiss 9BM «l IporpaMmHbIid MPOAYKT 7151 KOMITJIEKCHOTO
rpaJloOCTPOUTENIBHOTO aHa/u3a TpPH  PA3MELICHUH OOBEKTOB KAMMTAILHOTO
crpoutenscTBa «Urban Creator 1.9.4. Buildings» («UC»)» (CBuaerenbcTBo 0
rocynapcTBeHHor peructpammu Ilporpammbr misi OBM Ne 2016616692 ot
17.06.2016) nHanpaBieHa Ha aHAJIA3 MAPaAMETPOB 3aCTPOHKH M aBTOMATHUCCKUH
pacder pasIMYHBIX BHUAOB HArpy3Kd Ha WH(PACTPYKTYPHBIC Y3JIBI TOpOJa TpH
CTPOUTEIIbCTBE OMPENEIEHHOTO 00beKTa (0OBEKTHI JKUJIOTO CTPOUTEIHCTBA,

COIMaTbHON UHPPACTPYKTYPHI, KOMMEPUYECKHE OOBEKTHI).

Cpenm 3apyOeXHBIX pelieHHuld B 00JIaCTH T€HEPATUBHOTO JW3aiiHa MOXKHO
BeiienuTh  CityCAD — mporpaMMHBIA  TIPOAYKT, OPHCHTHPOBAHHBIM HA
CIEITUAIINCTOB B TOPOJCKOM TUTAHMPOBAHWHM I pa3pabOTKH W OIEHKH SCKH3a
3aCTPOMKM HA YPOBHE KBapTajla WA pPalOHA B BUJEC TPEXMEPHOWM MOJECITHA C
WCIIOJTb30BAHUEM THUIIOBBIX OOBEKTOB W YPOAHHUCTHUECKHX TOMONOTHH. Tygron
Platform (Parametric design) — mmardopma mus 1mudpoBOrO JIBOWHUKA
ypOaHU3WPOBAHHOW TEPPUTOPHH Ha 0a3e WTPOBOTO ABMIKKA C AHATMTHYCCKAMHA
BO3MOXKHOCTSIMH. MO TyJTh TAPAMETPUUIECKOTO TPOCKTUPOBAHUS UCTIONIB3YETCS IS
aBTOMATHYECKOTO PA3MEMICHHS 3JIEMEHTOB MTPOCTPAHCTBEHHOTO TUTAHA B 33/IaHHOM

JIOKAITM! Ha OCHOBE Psiia KOHPUTYPHUPYEMBIX TApaMETPOB.



[lepeuncrieHHble pPA3HOIUIAHOBBIE PENICHHWA, B TOHW WM WHOW CTEICHU
MPUMEHSIONINE TEXHOJIOTHU T€HEPATUBHOTO JA3arHa TEPPUTOPUH,
XAPaKTEPU3YIOTCA, ¢ OJHOM CTOPOHBI, Y3KOW CINENUAJIA3ANUECH IPUMEHEHHA, A C
JIPYTOU — OTPAHUYMBAIOTCS 3a4ACTYI0 CHHTETUUECKAMHU KEHCAMU UCTIOJIb30BAHUS U
HE MOTYT OBITh MPUMEHECHBI B MPAKTUUYECKUX 3aJayax TOpoACKoro pasputusd. [Ipu
3TOM MOAOOHBIC PEIICHUS OPUECHTUPYIOTCS Ha MapaMeTPUUECKH, HOPMATHUBHO
OINMUCAHHBIC TPANOCTPOUTEIBHBIE MOJEIM U HE MOTYT NPUHUMAThH BO BHUMAHUE
CyOBEKTHUBHBIC 3aMpoChl CO CTOPOHBI OYIyIIUX IOJb30BATEICH TMPOCKTOB,

oOecneunBasi TEM CaMbIM YHUKAJIBHOCTDb U aIalITUBHOCTD IIPOCKTOB.

Hacrosimee w300pereHre MO3BOJSET pelIaTh 33[aud  IJIAHUPOBAHUA
pa3BUTHs ypOAHW3UPOBAHHBIX TEPPUTOPUA C TPUMEHEHHUEM TEXHOJOTUMN
HCKYCCTBEHHOTO WHTEUIEKTa 3(P(EKTHBHEE TPATUIIMOHHOTO TMPOSKTUPOBAHHUSA,
ONMUPaAsACh KaK Ha OOBEKTUBHBIC IIEJIEBBIC MAPAMETPhI, OMMCHIBAIOIINE MOJEIb
CO3/1aBaeMO# (reHepUpPYEMOii) TEPPUTOPHH, TaK U HA MAPTUCHUITIATOPHBIC TAHHBIC,
noJiyuaeMble U3 CYOBEKTHBHBIX HECTPYKTYPUPOBAHHBIX 3alpocoB K oOpasy
OyIyliell TEPPUTOPUU CO CTOPOHBI TMOJIb30BaTeNield. TemM caMbiM 00ecreunBaeTCs
rUOpPUAHBIA MOAX0A K TPUMEHEHHWIO TE€HEPATUBHOTO JU3aiiHA TEPPUTOPHUH.
[Tonyuaembie B pesyibrare MUQPPOBHIE MOJEITH MPOCKTOB PA3BUTHSA TEPPUTOPUN
MOTYT OBITh MPEACTABJICHBI B HATJIAAHOM TPaUIECKOM BHJIE JUTA SKCIIEPTH3BI HITHA
skcnoptupoBanbl B TpamuimoHHsle [YUIC m CAD cucremsl ais ganbHEHIEH

padoTHI.
CymHocTb

Texanuecknii pe3ynbTaT — TMOBHIIICHHE 3PDEKTUBHOCTH (HOPMHUPOBAHUS
A(PPOBBIX MOJENEH MPOEKTA 32 CUET HMCTOJH30BAHHUS TEHEPATUBHOTO MMOIXOMA,
00paboOTKM TEKCTOB HA €CTECTBEHHOM S3BIKE W YUWTHIBAHUSA TOXXKEJTAHUH U

OrpaHWYEHUM, YTO MO3BOJISIET (POPMHUPOBATH HO0JICE aJaNTHBHBIC TPOCKTHI.

Eie oaHUM TEXHUYECKHUM PE3YyJIbTaTOM SBJISETCS THOKOE COTrJIacOBaHHE

dbopManbHBIX TpeOOBaHWH W TPABWI 3aCTPOWKH W PA3MEMICHUS TOPOJCKHX



O00BEKTOB C MPOTUBOPEUMBHIMU M PA3HOPOJHBIMHU 3aMPOCaMH MOJIb30BATEIEH B
OTHOILICHUHM PA3BUTHS TEPPUTOPUHU, & TAKKE YCKOPEHHE MPOLECCOB pa3pabOTKH

MPOEKTHON JOKYMEHTALlAH.

Cnioco6 dopmupoBanus UpPOBOK MOIEH MMPOESKTA PA3BUTHS TEPPUTOPHI HA Oa3e

HCKYCCTBCHHOI'O MHTCIIJICKTA, BKIIIOYACT CIICAYIOIIHC MIAIrn:

® [OJIy4arOT TPaHULIBl U MApaMEeTPbl TEPPUTOPUH, JUIsi KOTOPOU IOJLKHO
OBITh OCYIIIECTBIICHO (hopMUpOBaHUE ITU(POBON MOIEITH TIPOEKTA,

e OTOMpPAIOT MAPTUCUIIATOPHBIE [AHHBIC TIOJIL30BATENIEH O Pa3BUTHHU
TEPPUTOPUU, OTHOCALLUECS K MOJIyYEHHOW I'PAHULIE TEPPUTOPUH;

e CcOOMpAIOT HECTPYKTYPHUPOBAHHBIE TEKCTOBBIC TMOXKEIAHUSA W 3aMPOChI
MOJIB30BATENIEH O PA3BUTHUM TEPPUTOPUM HA €CTECTBEHHOM S3BIKE W3
OTKPBITBIX ~MUCTOYHHUKOB, OTHOCAIIMXCA K TOJYYEHHOW TpaHULE
TEPPUTOPHH,

e m3BjckaloT npu nomomm NLP-moxenu wmamuHHOTO OOydeHHS W3
COOpaHHBIX HECTPYKTYPUPOBAHHBIX TEKCTOBBIX MOXKEJIAHWHA W 3alpPOCOB
HA €CTECTBEHHOM A3bIKE MAPTHUCUIIATOPHBIE JAHHBIE U MPEOOPa3yIOT UX B
HAaOOPBI TETOB, XapaKTEPU3YIOIMNX PA3TUIHBIC AIEMEHTH (hOPMUPYEMO
1ppoBOI MOJCITH MPOCKTA,

¢ TIOJly94alOT B MAIIMHOYMTAaeMOM (dopmare HOpMaTHBHBIC TpeOOBAHWA,
HaKJIABIBAIOIIME MPOCTPAHCTBEHHBIE W (DYHKIIMOHAIBHBIC OTPAHUICHUS
Ha PaCIoJIOKEHHUE U COCTAB AIEMEHTOB (hopMHPYyeMOii ITdPOBOH MOIETH
MPOEKTA

® [OJIyYalOT TPaHHULBl U MApamMeTPbl TEPPUTOPHUH, UIsi KOTOPOU HOJLKHO
OBITH OCYIIECTBIICHO (hOpMHUPOBAHHUE MHU(PPOBOH MOJIETH TPOEKTA

e (QopmupyroT 1UGPOBYIO MOACIH TPOCKTAa PA3BUTHS TEPPUTOPHH C
WCTOJIb30BAHUEM TTAPTHUCUTIATOPHBIX JAHHBIX, C()OPMHUPOBAHHBIX TETOB,
HOPMAaTUBHBIX TPEOOBAHUM, C YUETOM T'PAHUIL U TAPAMETPOB TEPPUTOPHH,

npuueM  mudpoBas  MOACTb  NPOEKTa  COCTOMT W3  Habopa
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reonH(OPMAITHOHHBIX  CIO0EB €  COOTBETCTBYIONICH  CEMAHTHUKOM
Pa3IUYHBIX 3JIEMEHTOB MO/ICIIH, BKJTFOYAFOIIHX, HO HE
OTPaHUYMBAIOIIUXCSA, TAHHBIMU O 30HUPOBAHUHU TEPPUTOPHUH, 00 00BEKTaX
KalmuTaJIbHOTO CTPOMTENBCTBA WM OOBEKTaX OJaroycTpoicTa, o
JIOPOKHOM CETH, a TaKXKe OOIIUX TEXHUKO-3KOHOMHUUYECKHX MapamMeTpoB

MPOEKTA;

B HekoTophix BapuaHTax peanu3anuu cuctema (GpopmupoBanus muppoBoid MOJAETA
MIPOEKTA Pa3BUTHS TEPPUTOPHM HA 0a3e MCKYCCTBEHHOTO MHTEJUIEKTA, BKITIOUAET
MPOLECCOP, MaMATh, MAIIMHOYUTAEMBIA HOCUTENb, COAECPIKALIUA CIIEIYIOIINE

WHCTPYKIUH (11aru), BHIIOIHAEMbBIE TIPOLIECCOPOM:

e [OJIy4arOT TPaHULIBl U MApamMeTpPbl TEPPUTOPUHU, VTSI KOTOPOU IOJLKHO
OBITH OCyIIIECTBIIEHO (popMHUpOoBaHKE ITUGPOBOI MOJICITH TIPOCKTA;

e OTOMpAIOT NAPTUCHUMATOPHBIC [JaHHBIE TIOJL30BATENIEH O Pa3BUTUHU
TEPPUTOPUH, OTHOCSIIMECS K MOTYUYECHHON IPAHULE TEPPUTOPHH;

e cOoOMpPAIOT HECTPYKTYPUPOBAHHBIE TEKCTOBBIE MOXKEIIAHUSA W 3aMpPOCHI
MOJIB30BATEIICH O PA3BUTHUM TEPPUTOPUM HA €CTECTBEHHOM A3BIKE W3
OTKPBITBIX ~MCTOYHHUKOB, OTHOCSIIUXCA K TOJYYEHHOW TpaHMIIC
TEPPUTOPHH,

e m3pickaloT npu nomomm NLP-moaenu wmamuHHOTO OOydeHUS W3
COOpaHHbBIX HECTPYKTYPUPOBAHHBIX TEKCTOBBIX MOXKEJIAHWHA W 3alpOCOB
HA €CTECTBEHHOM A3bIKE MAPTUCUIIATOPHBIE JAHHBIE U MPEOOPa3yIOT UX B
HAaOOPBI TETOB, XapaKTEPU3YIOMUX PA3TUIHBIC JIEMEHTH (hOPMUPYEMOU
1(ppoBOI MOJCITH MPOCKTA,

® TIOJly94alOT B MAIIMHOUYMTaeMOM (dopmare HOpMaTHBHBIC TpeOOBAHWA,
HAKJIaBIBAIOIIME MPOCTPAHCTBCHHBIE W (DYHKIIMOHAIBHBIC OTPAHUICHUS
Ha PaCIoJIOKEHHUE U COCTAB AJIEMEHTOB (hOpMHUPYyEMOii ITPOBOH MOIETH
MPOEKTA

® MOJIyYalOT TPaHULIBI U MApamMeTpPbl TEPPUTOPHUM, I KOTOPOU TOJKHO

OBITh OCYIIECTBIIEHO (hOpMUPOBaHKE ITU(PPOBOM MOAETH MPOEKTA
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e (QopmupyioT 1MGPOBYIO MOACIH TPOCKTA PA3BUTHS TEPPUTOPHH C
HCITOJIb30BAHMEM TAPTHCHUIATOPHBIX MAHHBIX, C(POPMHUPOBAHHBIX TETOB,
HOPMAaTUBHBIX TPEOOBAHUM, C YUETOM T'PAHHUILL U TAPAMETPOB TEPPUTOPHH,
npuueM  mudpoBas  MOAENTb  TNPOEKTa  COCTOMT W3  Habopa
reonH(OPMAITHOHHBIX  CI0EB €  COOTBETCTBYIONICH  CEMAHTHUKOM
Pa3JIMUHBIX 3JIEMEHTOB MOJEIIH, BKJTFOYAIOIIHX, HO HE
OTrPaHUYMBAIOIIMXCS, JAHHBIMU O 30HUPOBAHUH TEPPUTOPHH, 00 00BEKTAX
KalmuTaJIbHOTO CTPOMTENBCTBA WJIM O0O0BEKTaX OJaroycTporcrBa, o
JOPOXKHOM CETH, a TaKKe OOIIMX TEXHUKO-IKOHOMUYECKHX MapamMeTpoOB

MTPOEKTA;

B HexoTopeIX BapuaHTax peanu3anmuu  (GOPMHPOBAHUE IU(MPOBOM MOJCIH

OCYIIIECTBIISETCS CIASAYIOIIAM 00pa3oM:

® ONpEHeIAIOT MeCTa pPa3MENICHUS CYMIECTBYIOIMX OOBEKTOB Ha
TEPPUTOPHUH, KOTOPHIE IOJDKHBI OBITh YUTCHBI MpH (POPMHPOBAHHH
1ppoBOH MOJCIIH;

e (GoOpMHPYIOT  JONOJHHUTEIIBHBIC TOYKHA  TPUTSHKCHHS  BHYTPH
TEPPUTOPHH VIS CO3JAaHUS MMPOMEKYTOUHBIX Y3JIOB JJOPOXKHOM CETH,

¢ (OpMHPYIOT OCHOBHBIEC OTPE3KH JOPOKHOM CETH, CBS3BIBAOIIINE TOUKH
MPUTSDKEHUS, ¢ TIOMOIIBIO aaroputMa Pomma;

e (GOpMHPYIOT TEILIOBHIC KapThl JJIi OCHOBHBIX 30H Ha OCHOBAHHH
yIAAICHUSI OT KIIOYEBBIX OOBEKTOB TEPPUTOPHH W OKPYKAFOITUX
00BEKTOB

® OMNPEACNSIIOT HEOOXOAUMOE KOJTMYECTBO OOBEKTOB MPOEKTOB KaXKI0T0
THIIA U YIOBJICTBOPCHUS MOXKEIAHUI TOJIb30BaTEICH Ha OCHOBAHUH

MOJIyYEHHOTO Habopa TEroB



® [OCIEIOBATEIBHO PA3MENIAIOT OOBEKTHI B KOJTUUECTBE, ONMPEICTICHHOM
Ha MPEIBIAYIIEM IlAare, HA OCHOBAHWM Cr€HEPUPOBAHHOU TEIMIOBOM
KapThl

e OOHOBJSIOT TEIJIOBBIE KAPThl MOCIE KAXKIO0M UTEpALUKM Pa3MEILCHUS
00BEKTA C YUETOM BIIMSAHUSA 10OABJIECHHOTO 00BEKTA

® COCIUHAIOT Pa3MEUIEHHBIE OOBEKTHI JTOPOKHOW CEThIO C MOMOIIBIO
anroputma Pomma;

® ONTUMHU3UPYIOT PE3YIBTUPYIOLIYIO JOPOXKHYIO CETh MYTEM IMOMCKA
KpaTyalmero mnyTd ajaroput™MoMm bemnmana-Oopaa, yaaaeHuA

M30BITOYHBIX CETMEHTOB CET U,

TemmoBbie KapThl TepereHEpPUPYIOTCs (TepeOpMHUPOBBIBAIOTCS, OOHOBIIAIOTCS )
Mocye KaKJI0H WTepaluyd pa3MelIeHus 0O0bEeKTOB, T.K. KaKJbIA HOBBIH OOBEKT
OKa3bIBAET BIMSHUE HA O0IIEe COCTOSIHUE CUCTEMBI (IPO 3TO €CTh YIOMHUHAHHE B
crenyromeM myHKTe). Takum o0pazom pasmenieHne o0bekTa W OOHOBJICHHE

TETJIOKAPTHI - 3TO OJIHA CBA3KA, pabOTaIOIIas B KOKI0H UTEpAIUH IIUKJIA.

JloOTHUTEbHBIE TOYKA TPUTSHKEHUA. V3HaualbHbIE TOUKH TMPUTSHKEHUS
OMPEACTAIOTCA TEONMPUBA3AHHBIMU TOXKETAHUAMM, T.K. B MECTaX MOXKEJTaHUN
pa3MEeNIarTCs T WM UHbIe 00bEKThl MOAEH. HO reonpuBsI3aHHbIX TaHHBIX MOXKET
He ObITh, TMOO WX JOCTATOYHO Majo, U TOTJA JOKAauM, rae OyayT peali30BaHbI

MOJKeJIaHMs, BRIOUPAIOTCS CITydaliHbIM 00pa3oMm.

B HexoTOphIX BapmaHTax peaju3anuu mocie (GopmupoBanus mudpoBoi MoaEH
MPOEKTa OCYILECTBIIAIOT BU3YAJTM3ALIAIO pe3yJIbTaTOB, BKJIFOYAs
reonH(pOPMAITMOHHBIE CJIOW, COJACPXKAIAe JaHHBIE O TPAHWIAX TEPPUTOPHH,
naHAbIe 0 C(hOPMUPOBAHHBIX 30HAX W OOBEKTAX PA3MUHBIX THIIOB, NAHHBIC O

JIOPOKHOM CETH, CBSI3BIBAIOIIECH OOBEKTHI.

B HekoTtopeix BapmanTax peanuszanuu NLP  Momens peanmu3oBaHa  C

UCIoNb30BaHueM wMoxaenu  fasttext, comepxamieii HA00pP BEKTOPH30BAHHBIX



MPEICTaBJICHUN CJIOB PYCCKOTIO S3bIKa, C IeMMAaTHU3alMEH MPU MTOMOIINA OMOIMOTEKH

natasha.

PackpsbiTHe nu3o0pereHust

JIns pemeHust CymecTBYIONEH TEXHMYECKOW NpoOJieMbl B JAaHHOW 00JlacTH
TEXHUKH TMPEIIaraeTcsi HOBBIM CMOCOO AaBTOMATHUECKOTO CO3JAaHHS MPOEKTOB
Pa3BUTHSL TEPPUTOPHUN, KOTOPHIA OOECHEUMBAECT arperamyio U CEMaHTHUYECKUM
aHaJu3 3aMpOCOB TMOJb30BATENICH TEPPUTOPUH, OMPEACIICHUE ONTUMAJIBHOIO
30HUPOBAHMUS, PA3MELIEHUA U CBA3U MEXKIY COOOM pa3IMUHbIX JIEMEHTOB MPOEKTA,
OMUPAasCh HA BBIACIICHHBIC 3aITPOCHI MTOJIb30BATEIICH U MTPOCKTHBIE PEKOMEHIALUA U
HOPMAaTHUBBI.
Crocoba ruOpUAHOTO TEHEPATUBHOTO Iu3aiiHa HU(QPOBBIX MOJEICH pPa3BUTHS
TEPPUTOPHIA, BKITFOUAIOIIETO B Ce0s1 CAEAYIONINE 3TAMbl, HA KOTOPBIX:

— of0ecneunBarOT  (OCYINECTBIIAIOT)  aBTOMATHU3MPOBAaHHBIM  cOOP
(arperainuio) MapTUCUTIATOPHBIX JAHHBIX M3 MOXXEJTAHWH W 3alpOCOB
MOJIb30BATEIIEH O PA3BUTHH TEPPUTOPHUHU C BOZMOXKHOCTHIO YKA3hIBAThH
T'€OTNPHUBSI3KY JTAHHBIX npu TTOMOIITH
CTICIIMATM3UPOBAHHOTO/CTOPOHHETO cepBuca. Takue
NMapTUCUIIATOPHBIC JaHHbIE B OOIIEM ciaydae MOTyT ObITh
MPEACTaBICHb B BHUAE CTPYKTYPUPOBAHHOTO MAITUHOUYUTACMOTO
naracera (Harmpumep, B ¢opMare *.csv), coaepikKamero Mo MEHBIIEH
MeEpe CICAYIONUE TOJS. YHUKATBHBIN HWISHTH(UKATOD 3aluCcH,
MUpOTa, AOJTOTa, Kareropus 3ampoca (Hampumep, misid  cdeps
O1aroycTpoicTBa 3TO MOTYT OBITh KaTEropuu «YauuHas MeOesby,
«Cnopt», «Kusotueie», «Benomndpactpykrypay, «Jlerckue
miomanku» u T.0.). CepBHC mpeacTaBiser co0oil BEO-UHCTPYMEHT,
Py TMOMOIIM KOTOPOTO TMOJb30BATENId MOTYT BBIOMpATh Ha KapTe
MPOU3BOJIbHYIO TOUKY HA MHTEPECYIOIIEH TEPPUTOPUU, U YKA3bIBATh

JUISI 5TOH TOUYKH KAaTETOPHIO M/WJIM TEKCT 3ampoca Ha €CTECTBEHHOM
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A3BIKE, CONEpKAIMUi WHQPOPMAIUIO O TOXEIAHHUIX I OymyIiero
MPOEKTa. Arperanys TaKuX MOJIb30BaTEIbCKUX TOUCK U 00ECTICUNBACT
¢opMupOBaHWE  MAIIMHOYMTAEMOTro  jgaracera. llpm  sTom
npeajaraeMpiii crmoco0 HE OTPAHWYMBACT METOMABI CO3MAaHUSA TAKOTO
nataceta. OH MOXET ObITh CO3JAaH MPHU MOMOIIU JIFOOBIX CTOPOHHUX
reonH(OPMAITMOHHBIX ~ CEPBHUCOB,  MO3BOJISIONIMX  OOECIEUUTH
arperaiuio  MapTHCHUNATOPHBIX  JAHHBIX M BBITPY3KY WX B
MaIIMHOYUTAEMOM (pOpMATE OTMMCAHHON CTPYKTYPHI;
coOMparOT (MK MOJYYarOT) HECTPYKTYPUPOBAHHBIE TEKCTOBBIC MOXKEJIAHUA U
3aMpoChl MOJIb30BATENICH O PA3BUTUU TEPPUTOPUM HA €CTECTBEHHOM SI3bIKE M3
OTKPBITBIX ~ MCTOYHMKOB (Hampumep, MyOJIMKyeMble B  TEMAaTUUYECKHX
coo0ImiecTBax COLMAIbHBIX CETEeW, B KOMMEHTApHUSAX IOJIb30BaTelied K
nyOMUKALUAM OpPraHW3alluid, OTBETCTBEHHBIX 32 PA3BUTHE KOHKPETHBIX
TEPPUTOPHIA) WM B PaMKaX COIMOJIOTMYECKUX WccaenoBanuii. Hukakmx
CHenHaIbHBIX TpeOoBaHWN K (HOPMYTUPOBKAM TaKUX TIOXKEIAHWN HE
BBICTABJISICTCS, TOYHOCTh JAJIBHEHINIETO PACITO3HABAHUS M M3BJICUCHUS U3 HHUX
MalllUHOYMTAEMbIX TETOB OompeaessieTcss ypoBHeM oOydeHHOCTH NLP-monenu;
TOukH cOopa Takod wWH(pOpMaUM MOTyT OBITH 33aJaHbl B HACTPOMKaXx,
MOJTy4aThCsl U3 BHENTHUX UCTOYHWUKOB. B HEKOTOPBIX BapHWaHTax pealmn3aliiu
UCTIOJIB3YIOTCS TIOMCKOBBIE pobOTHI (web crawler) ama cmcreMarmyeckoro
00X0/1a yYTOMSHYTBIX PECYPCOB.
n3BjeKaroT npu nomoiu Al-moaenu, B yactHoct NLP-Moaenun MaimHHOTO
0o0y4eHHS W3 HECTPYKTYPHUPOBAHHBIX TEKCTOBBIX 3alPOCOB HA €CTECTBEHHOM
A3bIKE TIAPTHCHIIATOPHBIC JaHHBIE, TpeoOpasyeMble B HAOOPHI TErOB,
XapaKTepU3YIOMAX PA3JIMYHbIE 3JIEMEHTH Oyaymed 1udpoBoii Moaenn
nmpoekTa. JIjs 3TOro MOoKeT WCIONb30BaThCsl MOAETh fasttext, comeprkamas
Ha0Op BEKTOPWU30BAHHBIX MPEACTABJICHHUH CIIOB PycCcKoro si3bika. Ha srame
npeaoOpadoTKHU CJIOBA B TEKCTE JIEMMATU3UPYIOTCA MPU MOMOIIKA OUOIHOTEKH
natasha (https://natasha.github.io/), oTduabTpoBBIBAIOTCA BCE UYACTH pPEUH,

KpPpOMC IMpUJIararcjibHbIX M CYIICCTBUTCIIBHBIX, a4 TAKXKC 4aCTO HMCIOJIb3YCMEIC
11



CJIOBA, KOTOPHIE HEIb3d OTHECTH K OJHOW KaTeropuw (Hampumep,
«OmaroycTpoicTBoy ). JIJis Ka)a0ro ClIoBa HAXOAUTCA BEKTOP U3 Mojienu. Jlaee
onpenensercs OJIM30CTh CI0OBA K KITFOUEBBIM CIIOBAM KaTETOpUNA M HAXOJUTCA
mpu momon Merona distance B scipy KIIFOYEBOE CIOBO C MHHHMAaJIbHBIM
paccrosiHueM. Ecam  OHO MEHbIIE SKCOEPUMEHTAIBHO OMPEAEISIEMOrO
MOPOTOBOTO 3HAUEHHSA, TO VIS CJIOBA M3 TEKCTA HA3HAYACTCS KaTeropus (Ter), K
KOTOPOW OTHOCUTCA KITFOUEBOE CJIOBO. MeTO 1 MoMcKa MOPOroBOro 3HAUCHUS IS
KJIFOUEBOTO CJIOBA 3aKJIFOYAETCS B BBISBIICHUHM TAKOTO KOCHHYCHOTO PACCTOSIHUA,
KOTOpO€ OyJeT BKIKOUATh B C€0sl MAKCUMAIbHOE KOJIMYECTBO U3BECTHBIX CJIOB,
OTHOCSIIINXCA K KaT€rOpUH, NMPU MHUHUMAILHOM KOJIMYECTBE CIIOB M3 JIPYTUX
KaTerOpuu;

3arpy’kaloT B MalIMHOYWTaeMOM ¢opmare HOPMAaTHBHBIE TpPeOOBaHMS,
HAKJIQIBIBAIOIINE TPOCTPAHCTBEHHBIC W (DYHKIIMOHAIBHBIE OTPAHUYCHHUA HA
PacCIIONIOKEHHAE U COCTaB IEMEHTOB IU(POBOH Moaeny mpoekTa. Hanpumep, B
cliydua€ TOpPUMEHEHHs crmoco0a Uil  CO3JAaHMs  MPOEKTOB  Pa3BUTHSA
PEKPEALMOHHBIX 30H MOTYT OBITh TPUMEHEHBI HOpMaTuBHBIC TpeOoBanwus u3 CI 1
42.13330.2016, kacatomuecsi MUHAMAJIbHBIX OTCTYIIOB MEXKy OKOH >KHJIBIX H
OOIIIECTBEHHBIX 3/aHWM JI0 TUIOMIANAOK (IETCKUX WIPOBBIX, Il OTIbIXa
B3POCJIOTO HaCEJICHHS, IS 3aHATHS (PU3KYyIBTYpPOM, I BBITYJA COOaK),
MEMIEX0IHON TOCTYIMMTHOCTH TAKUX IJIOMIAA0K, H0IU 03€JICHEHUS IO IEPUMETPY
TUIOMIAA0K | T. TI. DOTH HOPMATHUBHBIC TPEOOBAHUS YUUTHIBAIOTCS B AJITOPATMAX
npu BHIOOpPE JIOKAIMM Ui Pa3MEIECHUs] SJIEMEHTOB MPOCKTAa W BBHIOOPE
KOHKPETHBIX MO/JIEJIEH 37IEMEHTOB 13 OubnnotTeku. HanpuMep, HOpMaTuB MOXKET
OMpeNeATh MHHUMAIbHOE PACCTOSIHUE MEXAY JETCKOM IUIOMIAAKON W
MJIOMIAIKOM Il BhITyJa cOOAK, U JUIsl €ro yuéra peaiu3yercs airOpUTM
noctpoeHusi Oydepa ¢ HOPMATHBHBIM PAJAMYyCOM BOKPYT IIOMIAAKA. Takou
Oydep yunTpIiBaeTCA B OMMMCAHHOM JIajiee alTOPUTME TeHEPAIIAN TETUTOBBIX KapT
MIPU ONPEICTICHUY 30HUPOBAHHUS

BBOJAT TpaHUIBl (WM TONY4alOT OT TOJb30BaTeNlsi  cmocoba) u

JOTOJIHUTEIbHBIE HEOOXO/MMbIE WMCXOJHbIE TapaMeTpbl TEPPUTOPHUH, IS
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KOTOPO# JOHKHA OBITH OCYIIECTBIICHA TeHepanus UGPOBOH MOIEITH TIPOSKTA.

Cpenn TakWx JOTMOJIHATCIIBHBIX IApaMEeTPOB MOTYT OBITh, HaIpHUMeEp,

3a/laBaeMble TOJIb30oBaTeNieM (crmocoba) TOYKH BXOJAa HA TEPPUTOPHIO,

CYIIECTBYIOITHE OOBCKTHl HA TEPPUTOPHH, HAJTUUYHE KOTOPBIX JOHKHO OBITH

YYTEHO TIPH T'CHEPAI|K, TPAHUIIBI CIISITHATBHBIX 30H ¢ OCOOBIMHU YCJIOBHSIMHE KX

yuéra TIpH TeHepanuu. Hanpumep, oOXpaHHBIE 30HBI MaruCTPaIbHBIX

TpyOOTNPOBOAOB, OXPAHHBIE 30HBI OOBEKTOB 3JIEKTPOIHEPTETUKH (0OBEKTOB

AIIEKTPOCETEBOTO XO35HCTBA U OOBEKTOB MO MPOU3BOJICTBY AJICKTPUUECKOH

SHEPTHH ), B KOTOPHIX 3AMPEIICHO BO3BEIACHHUE XKUJIBIX U COMMATIBHBIX 00OBEKTOB

KaIlMTATbHOTO CTPOUTENIBCTBA, a TAK)KE 000PYI0BAHUE ICTCKUAX, CIOPTUBHBIX U

WHBIX TUIOMAA0K. YUET STHUX 30H MPOUCXOANUT TIPH MOCIEAYIONMEH TeHepann

TETUTOBBIX KapT 30HUPOBAHMS

C TIOMOIIBIO TEXHOJIOTUM TEHEPATHMBHOTO AWM3aifiHAa CO3Ma0T ((popMHpYIOT)

mU(pPOBYI0  MOJACTh  NPOCKTAa  PA3BUTHS  TEPPUTOPUH,  COCTOSIIYIO

(Bkmroyarontyro  Habop) w3 Habopa TeOMH(OPMAITMOHHBIX CIIOEB  C

COOTBETCTBYIOIICH CEMAHTUKOM Pa3IMUHBIX AJIEMEHTOB MOJICIIH, BKJTIOUAIOIITUX

HO HE OrPaHWYHMBAMOIIMXCS, MAAHHBIMH O 30HHPOBAHMHM TEPPUTOPHH, 00

00BEKTaX KamUTAJIBHOTO CTPOMUTENBCTBA WM OOBEKTax OJaroycTpoicTBa, O

JOPOXKHOM CETH, a Takke OOIMUX TEXHUKO-DKOHOMHYECKHX IapaMeTpoB

npoekTa. TexXHOMOTHA MPEACTABISIIOT CO00# IENMOYKY ajlrOpHTMOB/METOIOB

(Bce WM HEKOTOpbIE M3 HHX), KOTOpBIe, HA MpUMEpEe TIeHEepaluu

(opmupoBanms) muPOBOI MOJIETH MPOCKTA PEKPEANMOHHON TEPPUTOPHH:

- OTPENENSIIOT MeCTa Pa3MENICHUS PAaCTUTEIIBHOCTH HAa OCHOBE JAHHBIX O
CYIIECTBYIOIIEH  pAcTHTEIBHOCTH JIMOO TYTEM TEHEpallMd  KapThl
PaCTHTEIFHOCTH ¢ TIOMOIIIBIO ajiropuT™Ma myma [lepimna;

- TEHEepHUpYIT ((POopMHUPYIOT) MOMOIHUTEIHHBIC TOUKH TPHUTHKCHHUS BHYTPH
TEPPUTOPHH IS CO3JAHUS TPOMEKYTOUHBIX Y3IIOB JOPOXKHOW CETH MyTEM
UCKJTFOUCHHS U3 HCXOTHOW TeppUTOPHH Oy(hEpPHBIX 30H BOKPYT YKa3aHHBIX B

YU CJIC UCXOOHBIX IAPaMCTPOB TOYCK BXOJd HAa TCPPUTOPHUIO C ITOCICAYOIHUM
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CO3JAHWEM JIOTIOJIHUTEBHBIX TOYEK CO CIyYalWHBIMH KOOPJMHATAMM,
MOTIAIAIONIAMH B PE3YIBTUPYIOIITYIO TEPPUTOPHIO;

reHepupytor  (hopMHpYIOT) OCHOBHBIE OTPE3KH  JOPOKHOH  CETH,
CBA3BIBAIONINE TOUKH MPUTSKEHUA ¢ TTIOMOIIBIO ajnroputma Pomma;
reHepupytot ((pOpMHUPYIOT) TEIJIOBBIE KApThl JJiA OCHOBHBIX 30H Ha
OCHOBAaHWHM yNAJIECHUS OT KIFOYEBBIX OOBEKTOB PEKPEAMOHHON TEPPUTOPUHA
U OKPYKAIOMNX 0OBEKTOB MyTEM HAJIOKEHUS CETKUA TOUEK HA TEPPUTOPHUIO H
BBIUKCIICHUSA BECA [T KXKAOW TOUKH. Bec miis KaKa0# TOUKH ONpeaessieTcs
NyTEM BBIUUTAHUA WM MPUOABJICHHS K M3HAYAIbHOMY HYJIEBOMY 3HAUEHUIO
kodpduimenta  BIuMAHMSA ~ (HETQTUBHOTO  WJIM  TOJIOKUTEIBHOTO,
COOTBETCTBEHHO) HA TEKYyIIIee 30HUPOBAHNUE OOBEKTOB U CHEIHMAIBHBIX 30H.
Konkpernpie 3HaueHUs KOY(PPUIMEHTOB OMPEACTAIOTCS HWCXOMd W3
peliaeMon 3aa4i METOJOM SKCIIEPTHOW OILEHKH JIMOO 3a[at0TCs B YHCIIE
UCXOJHBIX TAPAMETPOB;

OTIPENEISAIOT HEOOXOAMMOE KOJIMIECTBO OOBEKTOB MPOESKTOB KAKIOTO THIIA
JUI yAOBJIETBOPECHUS TTOXKEJIAaHWH TOJTb30BaTeNIeH, paHee mpeoOpa3oBaHHbBIX
B MaIIMHOYUTAeMbIe TeTH. J[JI1 MoMydeHus: 3HAaUCHHS KOJTUYECTBA 0OBEKTOB
OTIPEACIIEHHOTO THUTIA CYMMAapHas TUIOMIAAb 30H /IS Pa3MEIIECHUS STOTO THIIA
OOBEKTOB JENHWTCS HA IUIOMAJb OJHOTO OOBEKTa, MOIydaeMyr U3
oubmorekn o00bekTOB. CymMMapHas IIIOMIAAb 30H JUIS  Pa3MEIeHUs
OTIPEACIEHHOTO THMAa OOBEKTa TMONy4YaeTCss B PE3yJbTaTe yMHOKCHHS
TIOMAAN BCEH TEPPUTOPHH TPOEKTA HA YTOUHEHHYIO JOJIO TEPPUTOPHH,
3aHAMAEMOW JAHHBIM THIIOM OOBEKTOB. Y TOUHEHHAS JOJIS TOy4YaeTCs B
pe3ysbTare YMHOKEHUA PeepEeHCHON MoH (3a1aéTCA B YKCIIC MCXOTHBIX
MapaMeTpoOB TEHEpAlMK) HA YBEJIWYCHHOSC HA | KOJMYECTBO TOXKEITAHHM
MOJIb30BaTeNIed O JaHHOM THME OOBEKTAa C TOCICAYIONINM JCJICHUEM Ha
CYMMY TPOUM3BeICHUN pedepeHCHBIX ToJiel 00OBEKTOB HA YBEIUUYCHHOE HA |
KOJIMUECTBO TOKETIaHUH TIOJTh30BATENICH 11 COOTBETCTBYIOIMUX OOBEKTOB,
MOCJICTIOBATENIPHO PA3MEMIAOT OOBEKTHI HA TEPPUTOPHH, HAMIPUMED, W3

3apaHee TMOJIFOTOBJICHHOW OMONMOTEKH OOBEKTOB B COOTBETCTBYIOIICH
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MOKEJIAHUIO 30HE€ HAa OCHOBAHUMU CIE€HEPUPOBAHHOM TEIUIOBOM KapThI.
bubmoreka 0o0BekTOB mpeacTaBisier coboii Habop GeoJSON daiinos,
colepXXalmx B ce0e TeoMeTpur0 OOBEKTOB, a TaKKe CEMaHTHUKY,
BKITIOYAIOIIYI0 THN OO0BEKTa, TOYKY BXoJa (€ciu TNPUMEHUMO), TErd
MOXKEJTAHU M, KOTOPBHIM MOYET OBITh COMOCTABJICH OOBEKT;

- OOHOBJAIOT (TMepehOPMHUPOBBHIBAIOT) TETUIOBBIE KApPThl TMOCIE KaXIO0H
UTEpaLU Pa3MeIleHHs O0BEKTa C YUETOM BIUSAHUS JOOABIEHHOTO 00BEKTA;

- COCIMHAIOT Pa3MEHIEHHBIE OOBEKTHI JOPOKHOM CETHIO C TOMOIIBIO
anroputma Pomma;

- ONTHUMM3UPYIOT PE3YJBTHPYIOUIYIO JOPOXKY CE€Th MyTEM  TMOMCKa
Kparyaifiiero myta ajroputMoMm bemimana-®dopaa, ynaneHuss n30bITOUHBIX
CErMEHTOB JIOPOXKEK.

MPOU3BOAAT BHU3YAJIM3AlMIO PE3YJbTATOB TEHEPAMM C BO3MOKHOCTBIO

O3HAKOMUTBLCS C KIIIOYEBBIMH TMApaMETPaMU CTE€HEPUPOBAHHBIX 3JIEMEHTOB

udposoit moenu. IHTepakTHBHAS BU3YJTU3AIIH MOXKET OBITh OCYIIIECTBIICHA,

HampuMep, B BeO-Opay3sepe, mocpeacTBaM oToOpakeHus B KapTorpaduueckoit

00J1acTH MOBEPX KapTorpadpuueckoil MmoI0KKH reOMH(OPMAIMOHHBIX CIIOEB,

coep)KaIiX JaHHBICE O TPAHWIAX TEPPUTOPHH, CTCHEPHPOBAHHBIX 30HAX H

00BEKTOB PA3IMYHBIX THIIOB, TOPOKHOU CETH, CBA3BIBAIOIICH 00BEKTHI. Tak Kak

JUIA BU3yaJIU3aldd TepenaéTcss He rpadUuecKue MPUMHUTHBBI, a IJICMEHTHI

1uPOBOH MOMIETH, MOXKET OBITh O0ECIEYCHO OTOOPAKEHUE XAPAKTEPHUCTHK

KQKI0TO 00BEKTA WITH B IIEJIOM TEXHHUKO-3KOHOMHUYECKUX MTApaMETPOB IPOEKTA,

HAIPUMEP, IUIOMIAJIb BCECH TEPPUTOPUM WJIA OJHOM KOHKPETHOW 30HBI,

MTPOSKTHAsI MOIITHOCTh OMIPENEIEHHOTO 0OBEKTA;

00ecreunBalOT BO3MOXXHOCTh IKCIOPTA PE3YJIbTATOB T€HEPAIMA B OTKPHITOM

oOMeHHOM hopMare I WHTETPAllAA B CTOPOHHUE TIPOTPAMMHBIE PEIICHUS U

oOMeHa pe3yJibTaTaMu MKy CICIHATUCTAMH W WHBIMH 3aMHTEPECOBAHHBIMHA

JMTIAMH.

Kpartkoe onncanue uepre:xeii
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@ur. 1 npeacTaBisieT NpPUMEP APXUTEKTYPbl CHUCTEMBI, JASMOHCTPUPYIOIIECH
MPUMECHECHHE THUOPUIHOW TEXHOJOTUU HMHTEIJICKTYAJIbHOW TE€HEpAlMh MPOCKTOB

Pa3BUTHSA TEPPUTOPHUM.

@ur. 2 TpeACTABIACT TPUMEDP pEATH3AIMU TEXHUUYECKOH WHGPACTPYKTYPHI

CUCTEMbI THOPUIHOM TeHEPALIMU MPOECKTOB PA3BUTHS TEPPUTOPHIA.

@ur. 3 TpeAcCTaBIACT TPHUMEP TMOJH30BATEIBCKOTO HHTEpderica KIMEHTCKON
MOJICUCTEMBI, OTPAXKAIOLIEr0 STall BBOJA MCXOAHBIX JAHHBIX I TE€HEpPaLMH

MIPOEKTOB Pa3BUTHS PEKPEALMOHHBIX 30H.

@ur. 4 TpeACTaBIACT TPHUMEP TMOJH30BATENBCKOTO HHTEpderica KIMEHTCKON
ITOJACUCTEMBI, OTPAXKAIOIIETO JTAll OLUEHKH PE3YyJbTAaTOB TIE€HEPALMU IPOEKTOB

Pa3sBUTHA PCKPCAIUMOHHBIX 30H.

@ur. S npeacraBaAeT TPUMEP 3arpy’kKEHHOrO JaTaceTa, NOJYYEHHOTO U3
CTOpPOHHETO HcTOuHMKA (TpoekT ammuuucTparuu CII6 mo cOopy mnoxenanuit
XKUTeelH o0 pa3BuTUU TepputTopuii). [Ipu BbIOOpE KOHKPETHOW TEPPUTOPUH B €€
rpaHuIax OyayT YUTEHBI T€ MOXKEIaHUs, KOTOPbIE IEPECEKYTCA C ATOU TEPPUTOPUEH

MIPU peaiu3alliy OMMCAHHOTO Crocoba.

@ur. 6 Moka3bpIBACT MPUMEP BHIOOPA FPAHUI] TEPPUTOPUM AJIA JaTAceTa COTJIACHO

¢wur. 5.

@ur. 7 NoKa3pBaCT MPUMEPHI TMOXKEITAHWA MOJIb30BATENICH B paMKaxX TPaHUIL

MOKa3aHHBIX HA ur. 6.
@ur. 8 NoKa3bIBAET NPUMEP TETOB, KOTOPbIE ObLIM PACMIO3HAHBI B 1aTACETE.

@ur. 9 moka3pIBaCT MPUMEP TOXKEIIAHUS W PACTIO3HAHHBIX (HA3HAYEHHBIX) €My

TCI'OB.

XOTsl TEXHWYECKOE PEIICHHE MOKET UMETh PA3TMUHBIE MOTU(DUKAINKA |
aNbTEpHATUBHBIE (POPMBI, XapaKTEPHBIC TPHU3HAKH, TOKA3aHHBIE B KAYECTBE
npuMepa Ha 4eprexax, OyayT onucanbl noapoOHo. CrienyeT moHUMaTh, OJHAKO,

YTO HCJIb OIMNHCAHMA 3aKIHYACTCA HC B OI'PAHHYCHHUHW TCXHHYCCKOI'O PCHICHHA
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KOHKPCTHBIM €T'0 BOIINIOIMCHUCM. Ha060p0T, OCJIbIO OITMCAHUA ABJIACTCA OXBAT BCCX
I/I3MeHeHI/If/'I, MOHHCI)HK&HHﬁ, BXOOAMIUX B PaMKH JAaHHOI'O TCXHHYCCKOI'O PCIICHUA,

KaK 3TO OMPEJIEICHO B IPUIIOKEHHON hopmyie.

OnucaHue BAPHAHTOB 0CYIIECTBJIEHHSI H300peTeHusI

OOBEeKTH ¥ MPU3HAKKA HACTOSIIETO U300PETEHHUS, CITOCOOBI ISl JOCTHXKECHUS
3TUX OOBEKTOB W IIPHU3HAKOB JIEMOHCTPHUPYIOTCS Ha NPUMEPHBIX BapHaHTaX
ocyiecTBiieHus. Hacrosimee wn3o00peTeHHe HE OTPAHUYMBACTCS IPHUMEPHBIMU
BapHaHTAMH OCYIIIECTBJICHUS, PACKPHITBIMH HFDKE, W MOXET BOILIOMIATHCA B
pasnmuuHbIX BUjax. [IpuBe¢HHBIC B ONMWCAHWHM KOHKPETHBIC IETaM SBIISIFOTCS
HEOOXOIUMBIMHU AJIsI TOMOIIH CIEIUAIUCTY B 00JIACTH TEXHUKH B HCUEPITHIBAFOIIIEM
MMOHMMAaHUKM HM300PETCHMA, W HACTOSIIee H300pETCHHE Ompenesserca B o0béMe
TPIIOKEHHON (OPMYITBI.

®dur. 1 npeacTapiIseT NPUMEP APXUTEKTYPhl CUCTEMBI, IEMOHCTPUPYIOIIEH
MPUMEHCHUE THUOPUIHOW TEXHOJOTHW HMHTEIJICSKTYaJIbHOW TEeHEpaluh TPOCKTOB
pasBUTUSA TEPPUTOPHUIL. Bece onrcaHHbIe MOACHCTEMBI HMEIOT MPSIMOE COOTBETCTBHE

(&10) CHOCO6OM, OIIMCAHHBIM PAaHCC.

Cucrema THOPHUIHOTO TEHEPATHBHOTO JaW3aiiHa MHQPOBEIX MOACIEH
MPOEKTOB Pa3BUTHSL TEPPUTOPUN coaepxuT:. siapo cucrtemsl 110, BKiroUaroiee
MOJICUCTEMY HW3BJICUCHUsI M3 3ampocoB TeroB 120 u moacucteMy ruOpUAHOM
redHepanuu mudposoi mogenu 130, xmeHTckyto moacucreMmy 210, BKITIOUAIOITY IO
MOJICUCTEMY BBOJA TEKCTOBBIX 3ampocoB 220, MOACHCTEMY BBOJIa HCXOJHBIX
napameTpoB A reHepauuu 230 w moAcHCTEMY BU3yalU3allMM  PE3YJbTAaTOB
renepanuu 240, moacucreMy XpaHeHusa JaHHBIX 310, BKIOUaronyro 6a3zy JaHHBIX
320 u aitmosoe xpanwmmine 330, moacucTeMy 3arpy3Kkd HOPMAaTHBHBIX TPEOOBAHUNA
410, cepBuc cOopa mapTucUmaTopHbiX reogaHHbix 510, moacucTeMy 3Kcnopra

pe3yNbTaTOB B MamuHOounTaeMom dopmare 610.

B ogHOM M3 BapuaHTOB peajn3aliii CUCTEMBI apo cucTeMbl 110 MokeT ObIThH

BBHITIOJTHEHO KaK BBICOKOIIPOHM3BOAMTEIBHBIN KOMIBIOTED (CepBEp) ¢ COOCTBEHHOM
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CUCTEMOU YIIPABJICHUA — ONEPALMOHHONW CUCTEMOW U CEPBEPHBIM MPUIIOKEHUEM,
COJIep KaIM OCHOBHYIO JIOTMKY W TIPOTPAMMHBIH WHTEpdeic mis odecreueHus
B3aUMOJICUCTBUA MEXKAY TMOJCUCTEMAMM, NPEAHA3HAUEHHBIN [UId pealu3anyvu
PECYPCOEMKHUX PACUYETOB I BBIMOJHEHHUSA MOIEIUPOBAHUSA, A TAKKE IMOJIEPKKHU

(yHKIIMOHUPOBAHKSA CUCTEMBI B TIEJIOM.

IToncucrtema wu3BiedueHuda w3 3anpocoB Terop 120 mpenHasHaueHa AJid
BBITIOJTHEHHUS 00PaOOTKH HCXOIHBIX HECTPYKTYPHPOBAHHBIX TEKCTOBBIX TTOXKEITAHHIMA
M 3aIpPOCOB IOJIH30BATENICH O Pa3sBUTHH TEPPUTOPHH HA €CTECTBEHHOM S3BIKE,
MOJIy4aeMbIX M3 OTKPHITHIX UCTOYHUKOB (B TOM UYHCJIE, COIMAIBHBIX CETEH) WK B
paMKaxX COILMOJOTHYECKUX MCCIeAOBaHWM, W H3BJcUeHHsS Tpu momomm NLP-
MOJEIHM  MAIIMHHOTO  OOyYEeHHWs  TEroB,  ONHCHIBAIOIIUMX  3allpPoChl B

MaIlTHHOYHUTAEMOM (opMaTe.

[Toxcucrema rubpumHO reHepanyu 1 poBoit monemm 130 npeanasHaueHa
JUIA  BBITIOJHCHHWS ~ KOMIUIEKCA  QJTOPUTMOB, PEATU3YIOMHAX  TEXHOJOTHH
reHePATUBHOTO IW3aiiHa Ha OCHOBE PA3HOPOIHBIX HCXOIHBIX JaHHBIX, B PE3YJIbTATE
BHITIOJTHCHUS KOTOPHIX Cco3Maércsi  1mdpoBas MOJECIHh TPOCKTA PA3BUTHSA
TEPPUTOPHH, BKITIOUAIONIAS 30HUPOBAHME, PA3MEIICHUE W CBSI3M MEXAY COOOM

PAa3JIHYHBIX 3JICMCHTOB IIPOCKTA.

B onHOM M3 BapuaHTOB peaju3allui CHCTEMBbI KIIMeHTCKas moacucrtema 210
MPEACTAB/IACT MOJL30BATEIbCKHI WHTEP(EHC IS BBOJA HMCXOIHBIX JAHHBIX H
MPOCMOTpPa pe3yJbTaTOB TEHEpPAIlMM M MOXKET OBITh pealnM30BaHa Kak BeO-
MPUJIOKECHUE, UCTIOJTHACMOE HA MEPCOHATTbHOM KOMITBIOTEPE MOJIb30BATENA B BEO-
Opay3epe, B3auMoJcHCcTByIomee ¢ saapom cuctembl 110 mocpencrBam

nporpammHoro natepdetica APl uepes cete MHTEpHET.

IToncucrema BBOJA TEKCTOBBIX 3ampocoB 220 obecreunBaeT BO3MOXKHOCTD
HECTPYKTYPUPOBAHHBIX TEKCTOBBIX TMOXEIAHWH W 3alpOCOB TMOJIb30BaTEIEH O
Pa3BUTHH TEPPUTOPHH HA €CTECTBEHHOM S3bIKE, KOTOPBIC B JaJibHEHIIIEM OyIyT

00paboTaHbl MOJCUCTEMON U3BJICUEHUS U3 3aTpocoB Teros 120.
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[Toncucrema BBOJA HMCXOAHBIX MAapaMeTpoB AjaA  reHepauun 230
o0ecrneunBaeT BO3MOXHOCTh  YKa3aHUS HEOOXOJUMBIX MPOCTPAHCTBEHHBIX
napamMeTpoB (TaKMX Kak TPAHWIBI TEPPUTOPUM TEHEPAIlMH, TOUYKH BXOJa Ha
TEPPUTOPHIO), A TAKXKE MAIMTWHOUYATAEMBIX TETOB, KOTOpPbIE OyMyT yUHUTHIBATHCSA

nojacucTeMoi THOpuAHOHN Tenepaiuu 1udposoi Moaenu 130 B X0e BHIUNCICHHN.

IToncucrtema Bu3yanu3aluu pe3ysibTaToB TeHepauun 240 mo3BOJAET
MOJIb30BATEIII0 HATJISIAHO OLIEHUTH PE3YJIbTaThl pabOThl MOACUCTEMBI TMOPUIHON
reHepanuu nuudposoit moaenu 130. Jlns 3TOor0o B mosib30BaTENIbCKOM HHTEpdEiice
KJIHMEHTCKON mojcuctemsbl 210 obecrnieunBaeTcss BU3yaln3alus CreHEPUPOBAHHBIX
reonH(POPMAITMOHHBIX CIIOEB B Kaprorpaduyeckod o0JacTH ¢ BO3MOKHOCTHIO
MIPOCMOTPA CEMAHTUYECKUX XAPAKTEPUCTHUK OOBEKTOB CJIOEB M OOIIMX TEXHUKO-

O9KOHOMHYCCKHX ITapaMCTPOB PC3YJIbTAaTOB ICHCPALIUH.

[Toncucrema xpaHenus aanHbix 310, Bxmrovaromas 6a3y maHHeix 320 u
daiinosoe xpanwmiie 330 npemHasHaUEHA T TPOMEKYTOYHOTO W TTOCTOSIHHOTO
COXPAHEHMsI WCXOJHBIX MAaHHBIX M PE3yJIbTaToB TeHepamuu. baza manHbix 320
MpeHa3HAYCHA )T XPaHESHUS METaIaHHBIX TIPOEKTOB, HH(POPMAITUH O pe3yIbTaTax
reHEpaIu, CO3aBaEMbIX OACUCTEMOM rTHOPHIHOM TeHepauu Iu(PoBO MOACIH
130. ®aiinoroe xpanwuiie 330 nmpeaHaA3HAYEHO JUIsl XPAHEHHS KPYITHBIX 00BEMOB
JMAHHBIX, BKIIOYas (pailyibl MPOEKTOB, MPEAHA3HAYCHHBIC A yuéTa B TCHEpaIuu

AaTacCCThl, IIPOMCIKYTOYHLBIC KOIIIH.

[Toncucrema 3arpy3ku HopMatuBHBIX TpeOoBanuii 410 npenHazHaueHa ist
33/IaHUsl  TPAHWUYHBIX 3HAYEHUH TMPOCTPAHCTBEHHBIM M  KOJUYECTBEHHBIM
napaMmeTpaM, UCIOJIb3yEMbIM B QJITOPUTMaX MOJCUCTEMbI TMOPUIHON TreHepaluu
mndposoit momemm 130. HopmartwuBrbie TpeOOBaHWS MOTYT BapbHPOBATHCS B
3aBUCHMOCTH OT LEJIEBOM TPAJOCTPOUTENIBHOM MOJENU, 3a/ad KOHKPETHBIX
MOJIb30BATENICH, PEruoHa JUIsi KOTOPOTO BBIMOJHAETCS pa3padoTKa MPOEKTa
Pa3BUTHS TEPPUTOPHH. 3arpykacMble HOPMATUBHBIE TPEOOBAHUS XPaHIATCA B 0aze

naHHbIX 320, 0TKyAa CUMTHIBAIOTCS MPH 3aIMyCKE TEHEPALIHH.
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B oTnenpHBIX BapuaHTax pealn3alvi W300pETEHUS HMCIOIb3YETCA CEPBUC
cOopa mapTUCUMATOPHBIX AaHHBIX 510, KOTOPHIM MO3BOISAET aBTOHOMHO OT sA]pa
cuctembl 110, kmuentckoi moacucteMbl 210 1 moacucTembl XpaHeHus gaHHbIX 310
00€CneunTh arperamyio M CEeMaHTUUYECKHHM aHaju3 3alpocoB IOJIb30BaTECH
TEPPUTOPHUH, B TOM UMCJIE TEONMPHUBA3AHHBIX 3aMpoCoOB, C TOATOTOBKOH
MaIIMHOYUTAEMOr0 JlaTacera, 3arpyxaeMoro B ¢aimoBoe xpanunuiie 330, B Tom
YUCJIC HA OCHOBE JTAHHBIX KOTOPOTO BBHIMOJIHAETCSA padoTa MOACUCTEMbI THOPUIHON

redepanuu 1udposoit mogenu 130.

[Toncucrema sKkcmopra pe3yiabTaToB B MarmuHoumTaeMom (Qopmare 610
MpeAHAa3HAUYCHA JUIA SKCIOPTa PE3yJIbTAaTOB T€HEPALMM B OTKPHITOM OOMEHHOM
dopmare TSI WHTETpPAlMA B CTOPOHHHWE TPOTPAMMHBIE pPEIICHUs W oOMEHa
pe3yJibTaTaMHu, MOTYYEHHBIMH B X0/1€ Pa0OThl IOJCUCTEMBI THOPUAHON IreHEepalun
ndposoit Mmogenmu 130, MEXIy CIEMATACTAMHA W WHBIMH 3aWHTEPECOBAHHBIMHU

JUMnamMu.

Ha ®wur. 2 npuBeneH npumep peanv3anyy TEXHHUESCKOW HHPPACTPYKTYPHI
CUCTEMbl THOPHIHOW TeHEpaluu TPOCKTOB Pa3BUTHS TEpPpUTOpUi Ha 0Oasze
BBIYUCIIUTEIHHOTO KOMITBIOTEPHOTO YCTPOHUCTBA — CEpBEPA, KOTOPBIN MPUMEHSACTCA
JUTS peajiu3aliiu 3asBJIEHHOTO0 crocoba B cocTare siapa cuctembl 110 1 moacuctemsl
xpaHeHuss JaHHBIX 310 W BBIYMCIMTEILHOIO KOMIMBIOTEPHOTO YCTpPOHCTBA —
MEPCOHAIIBHOTO KOMIIBIOTEPA, KOTOPBIN MPUMEHSETCA B COCTABE KIMEHTCKOM
noacucteMbl 210. OOMEH JaHHBIMHU MEXKIYy CEPBEPHOM M KIMEHTCKOW YacCThIO
obOecrieunBaeTCA TOCPEACTBAM TporpaMMmHoro uHTepderica APl uepes cerhb

HNuTepher.

B obmem ciydae cepBep COACPKHUT TaKHe KOMIIOHEHTHI, KaK ICHTPAIbHBIH
nporieccop 111, omeparuBHyto mamsaTe 112, CpeACTBO MOCTOSHHOTO XPaHEHMs
nanabix 311, maTepdeiicht BBOma/BeiBoma 113, cpeacrBa BBoma/BeiBoga 114,

cpeAcTBa ceteBoro B3aumojeihcTeus 115, a Tawke cuctemHyro mmnHy 116,

20



CBSI3BIBAIONIYIO CHCTEMHBIC KOMIIOHEHTHI M TPOTPAMMHYIO 9acTh MPOrpaMMHO-
anmapaTHOrO0 KOMIUIEKCA, PEajM30BAaHHYIO B BHJE CEPBEPHOM ONEparMoHHON

CUCTEMBbI U CEPBEPHOTO MPUIIOKEHUS siapa cuctemsl 110,

B o0miem ciyuae nepcoHabHBIN KOMIBIOTEP UMEET OOJIBIIMHCTBO HJIU BCE
YIOMSIHYThIE 3JIEMEHThI, OTMEUEHHbIE PAHEE MPU OMKHCAHUM CYIIECTBA CEPBEPA B
coctase saapa cuctemsl 110, ¢ Tol pazHMIlel, YTO MPOrpaMMHasi 4aCTh PEAJIM30BaHA
B BHJIC HACTOJbHON OINEpPAlMOHHONW CHCTEMBI M TOJIb30BATEIIbCKOTO HMHTEpdetica

KJIMeHTCcKkoM moacucrtemsbl 210, 3amyckaemoro B Be0-Opaysepe.

OnurcaHHOE BhIIIE W300PETEHUE MOKET OBITh PEATU30BAHO HA TEKYILEM
YPOBHE pa3BUTUA TEXHUKM U TexHojorud. Ha ®ur. 3 mpuBeneH mnpumep
MOJIb30BATENIbCKOr0 MHTepdeiica KiueHTCKoN moacuctembl 210, oTpakarormero
3Tan BBOJA MCXOJHBIX JIAHHBIX B MOJCHCTEME BBOAA TEKCTOBBIX 3ampocos 220 u
MOJICUCTEME BBOJIA MCXOJHBIX MapameTpoB A reHepauuu 230 nepes 3amyckoM
BBIYKCIICHUN B MOJCHUCTeME THOpHAHON TreHepanuu nudposoit momenu 130 mis
MIPOCKTOB PAa3BUTUA PEKpeallMOHHbIX 30H. Ha ®ur. 4 npuBegeH npumep
MOJIb30BaTENIbCKOT0 MHTepdeiica KmueHTCKkol moacuctembl 210, oTpakarormero
ATan ONEHKH PE3yJIbTaTOB pabOTHI MOACUCTEMBI THOPHIHOM TeHepanuy g poBOi
monenu 130 B moacucTteMe BU3yaliM3aluu pe3yJibTaroB reHepaumu 240 s

MMPOEKTOB Pa3BUTHS PEKPEALIMOHHBIX 30H.

B 3akmoueHue cieayer OTMETUTh, YTO MPUBEAEHHBIE B OMTMCAHUU CBEJACHUA
ABJISIIOTCS  MPUMEPAMH, KOTOPbIE HE OrPAHMUMBAIOT O0BEM  HACTOSAIIETO

U300peTeHMSI, ONPEACTEHHOTO (hOPMYJIOH.
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®opmyJia H300peTeHUst

1. Cmoco6  ¢opmupoBanmsi 1HPPOBOA  MOAETH TMPOCKTA  PaA3BUTHSA
TeppuTOpHiA Ha 0a3e MCKYCCTBEHHOTO HWHTEJUICKTA, BKITFOYAIOIIUN CIICAYIOIINE
TIary:

® TIOJTyYarOT IPAHUIIBI M TAPAMETPBl TEPPUTOPHH, TSI KOTOPOH JOJKHO OBITH
ocyIecTBiIeHO (popmupoBanue uGppoBOK MOJISITH IPOSKTa

e OTOMpAIOT TMAPTHCHIIATOPHBIC JIAHHBIE TIOJIH30BATEICH O pPa3BUTHH
TEPPUTOPHH, OTHOCSIIHAECS K TIOJTyUEHHOW TPAHUIIC TEPPUTOPHH,

e CcOOMpAIOT HECTPYKTYPUPOBAHHBIC TEKCTOBBIE TMOXKEIAHUA M 3aMpPOChI
MOJTb30BATENICH O PA3BUTHU TEPPUTOPHH HA €CTECTBEHHOM SI3BIKE W3 OTKPBITHIX
WUCTOYHUKOB, OTHOCSIIIMXCS K TIOJYYSHHOHN TPaHHIIe TEPPUTOPHH;

e u3piekaioT npu nomonm NLP-monenu wmammuHOrO 0O0yUeHus U3
COOpPaHHBIX HECTPYKTYPHUPOBAHHBIX TEKCTOBBIX TMOXKEJIAHWW W 3aMpocoB Ha
€CTECTBEHHOM SI3bIKE MAPTHCUIIATOPHBIC NAaHHBIE W MPEoOpa3yloT WX B HAOOPHI
TErOB, XapaKTEPU3YIOIIUX PA3TMUHBIE AIEMEHTHI (POpMUPYEMOH H(PPOBOI MOJCITH
MPOCKTA,;

e MOJy4arOT B MaIllHHOYHUTaeMOM (opMare HOpMAaTHBHBIC TPEOOBAHUS,
HaKJIaJbIBAIONIME TPOCTPAHCTBCHHBIE W (DYHKIIMOHAIbHBIC OrPAHWYCHMS Ha
PacToJIOKEHHUE U COCTAB JIEMEHTOB (hOPMUPYEMOH ITU(PPOBOI MOJCITH TTPOCKTA

® TI0JIyYarOT IPAHUIIBI U TapaMeTPhl TEPPUTOPHH, TSI KOTOPOH JOJKHO OBITh
OCYIIECTBIICHO (hopMupoBaHme MU(PPOBOM MOJICITH IPOSKTa

e (dopmMupyroT 1MEGPOBYID MOJAETh TMPOCKTA PAa3BUTHS TEPPUTOPHH C
UCIOIb30BAaHUEM  TAPTUCHIIATOPHBIX  JAaHHBIX, C(OPMHUPOBAHHBIX  TETOB,
HOPMaTHBHBIX TPEOOBAHUM, C yUETOM TPAHHMII M TAPAMETPOB TCPPUTOPHH, TIPHUEM
dposass MoJETh MPOEKTAa COCTOWT M3 Habopa TeOMH(OPMAIMOHHBIX CIOEB C
COOTBETCTBYIOIIEH CEMAaHTHKON PAa3IMUHBIX AIEMEHTOB MOJIEITH, BKITIOUAIOIINX, HO
HE OTPAaHMYHWBAIOIINXCS, JAHHBIMH O 30HHPOBAHHHM TEPPHUTOPHH, 00 OOBEKTaX
KanuTaJIbHOTO CTPOUTENIBCTBA WK O0BEKTAX OJIaroyCcTPOMCTBA, O JOPOKHOM CETH,

a TaKke 00IMX TEXHUKO-3KOHOMHUYECKHX TTapaMEeTPOB MPOEKTA,



2.Cmoco6 mo m.l, B xortopoMm ¢dopmupoBanue I1UdpPoBOH MoaEH
OCYIIECTBIISIETCS CIICAYIOIIHMM 00pa3oM:

® ONpENEISIIOT MeCTa Pa3MEIEHUsT CYyIMEeCTBYIOMMUX OOBEKTOB  HA
TEPPUTOPHH, KOTOPBIC AOKHBI OBITh YUTE€HBI IMPH (popMHUpOBaHUM IHUGPOBOI
MOJICTIH,

e (hopMHUPYIOT IONOJHUTEIIBHBIE TOUKH NPUTSIKCHUS BHYTPH TECPPUTOPHUH
JUTSL CO3JIaHUS TIPOMEKYTOUHBIX Y3JIOB JOPOKHOM CETH,

¢ (OpMHPYIOT OCHOBHBIE OTPE3KH JOPOKHOM CETH, CBS3BIBAIOIINE TOUKH
MPUTSDKEHUS, ¢ TIOMOIIBIO anropuTMa Pomma;

¢ (hOPMHUPYIOT TEIJIOBBIE KAPThl VTSI OCHOBHBIX 30H HA OCHOBAHWH Y AAJICHUS
OT KJIFOUEBBIX OOBEKTOB TEPPUTOPHH M OKPYIKAIOIIHX 0OBEKTOB

® ONPEIEIAIOT HEOOXOAMMOE KOJTUYECTBO OOBEKTOB IMTPOESKTOB KAXKAOT0 THUIIA
JUIS YJIOBJICTBOPECHUS TIOXKEJIAHWHM TOJIH30BATENIC HAa OCHOBAHUM TOJIyYE€HHOTO
Habopa Teron

® TIOCIICIOBATEIIPHO PAa3MEINAlOT OOBEKTH B KOJIMYESCTBE, ONMPEACIICHHOM Ha
PEABIIYIIEM IIare, Ha OCHOBAHWK CTEHEPHUPOBAHHOM TEIJIOBOM KapThI

e OOHOBJISIIOT TEIUIOBBIE KapThl MOCIE KAXKION HTEpalMH Pa3MEILCHHS
00BEKTa C YUETOM BIMSAHHSA JOOABJIEHHOTO 0OBEKTA

® COCAMHSIOT Pa3MEIEHHBIE OOBEKTHl JIOPOXHOW CETHIO C TOMOIIBIO
anropurma Pomma;

® ONTUMH3UPYIOT PE3YJBTHPYIOIIYIO JOPOKHYIO CE€Th IYyTEM IIOMCKa
KpaTyapimero IIyTH aJropurMoM bemnmana-®Oopaa, yaaleHHsS H30BITOUHBIX
CETrMEHTOB CETH,

3. Cnoco6 mo m.l, B xoTopoMm mocne (GopMUPOBAHHS MHQPPOBON MOICITH
MPOeKTa OCYIIECTBIISIOT BU3YaJTHU3AIHAIO PEe3ybTATOB, BKJIFOYAs
reoMH(OPMAITMOHHBIC CJIOH, COJCP)KAIle JaHHBIE O TPaHUIAX TEPPHTOPHH,
JaHHbIE O C()OPMHMPOBAHHBIX 30HAX M OOBEKTaX PA3IMUHBIX THIIOB, JAHHBIC O

JTOPOKHOM CETH, CBSI3BIBAIOIIECH OOBEKTHI.



4. Cnoco6 mo 1.1, B kotopom NLP Mozens peann3zoBaHa ¢ UCMOJb30BAHUEM
mozenu fasttext, coxepskamieii HabOp BEKTOPHM30BAHHBIX IPEJACTABICHHM CIIOB
PYCCKOTO S3bIKa, ¢ JJeMMaTH3aliel mpy momormm 0ubamoreky natasha.

5. CucremMa, BKIIFOYAIOIIAS MPOIIECCOP, MaMATh, MAITHHOYATACMBbI HOCUTEITh

C MHCTPYKUMAMH COTIACHO coco0y Mo 1.1, BRIMOJHAEMBIMHU MPOLIECCOPOM.
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© naxeTvKaMl ans ybopku 3a cobakamm

PUchgnmmT b B MECTaX, THE NP0 ynnBuo LR CCobakam;, BHY TP NBOPOE, BOoNb A0DOoRER, CT0,
HOXOTOPBIX ByayT saxpenners Shopasnargemsie NOKeTVKY ora ybopxy 30 cobarkamu. M no
BOSMOMHOCTH VoHbL, KuTopbie ByoyT ciocobcTeosats po:

W [rsRABETHEK
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OTYET O MATEHTHOM IIOUCKE  [Homep espasniicko#t sasBku:

(ctatea 15(3) EATIK n npasuno 42 ITaTeHTHON HHCTPYKLMH K
EATIK) 202293568

A. KJIACCUDUKAITHA IIPEAMETA H30EPETEHH:
GOSB 13/04 (2006.01)
GO6Q 50/08 (2012.01)
GO6N 20/00 (2019.01)

CornacHo MesxayHapoaHo# narenTHo# knaccudukarmu (MIIK)

b. OBJIACTD ITOMCKA:

[TpocmoTpenHas nokyMeHTanus (chucreMa kiaccuduxanuu 1 unaekcs: MIIK)
G05B 13/00, 13/04, GO6Q 50/00, 50/08, GO6N 20/00

OneKkTpoHHas 6a3a NaHHBIX, HCTIOIB30BABINASCS IIPH NOMCKe (Ha3sBaHHe Ga3bl H, €CIH, BO3MOXKHO, HCIIOB3YEMBIE IOMCKOBLIE TEPMUHEI)
Google Patents, Espacenet, (MC «ITouckosas miarpopma» Pocnarent), EATIATUC

B. JOKYMEHTBGI, CYMTAIOIIMECS PEJIEBAHTHBIMH

[Kareropus* CCBUIKH Ha JIOKYMEHTBI C YKA3aHHEM, [JIE 3TO BO3MOXHO, PEIEBAHTHLIX 4acTelH OrtHoOCcHTCS K MyHKTY Ne
A EP 3696622 A1 (ROCKWELL AUTOMATION TECHNOLOGIES, INC), 19.08.2020 1-5
A RU 2016128984 A (JIATUCTA TEKHOJIO)KHU3, UHK.), 23.01.2018 1-5
A US 2020/0320647 A1 (THE CLIMATE CORPORATION), 08.10.2020 1-5
A US 2008/0065456 A1 (TANGOPOINT, INC), 13.03.2008 1-5
A CN 114140099 A (SHENZHEN CLOUD LOVING INFORMATION TECH LIM- 1-5

ITED COMPANY), 04.03.2022

D NoCJIEAYIOIHE NOKYMEHTBI YKa3aHbl B NPOJOKCHUH

«T» - Gonee Mo3AHMIA TOKYMEHT, OIYGINKOBAHHBIN NOC/E IATH IPHOPHTETA H

* Oco6ble KATETOPHH CCBUTOYHBIX JOKYMEHTOB:
NPUBENCHHBIN V11 NOHHMAHUA H306peTEHHS

«<A» - IOKyMEHT, Onpeenstomuii oGmui ypoBeHs TEXHHKH

«D» - IOKYMEHT, PHBEACHHEIR B €BPA3HICKOH 3asBKe «X» - IOKYMEHT, HMeIomuii HauGonee GIM3K0e OTHOWICHHE K MPEAMETY TIOMCKA,
«E» - G0mee paHHuii I0KyMEHT, HO OMy6/TMKOBaHHBIN Ha JATY NOAAYHM nopoyamuii HOBU3HY MIIH H306pETaTENbCKMI YPOBEHD, BIATHIH B OTACABHO-
CTH

eBpasHiiCKOH 3aABKH HIIH MOCJIC Hee

«O» - IOKYMEHT, OTHOCALIHIACS K YCTHOMY PAacKpPBITHIO, SKCIOHHPO-
BAHHIO H T.1.

"P" - HOKYMEHT, Ony6IHKOBAHHBIHM 110 JaThl NOAAYM eBPasHICKOM
3ajBKH, HO T10CJIE JaThl HCTIPAlMBAaEMOro NpHopUTeETa"

«Y» - JOKYMEHT, HMEIOIMi Haubonee GNIM3KOe OTHOLICHHE K NPEAMETY MOMCKA,
nopoyamuii n306peTaTeNbCKui YpOBEHb B COYETAHUH C APYTHMH JOKYMEH-
TaMH TOH K€ KaTeropuH

«&» - NOKYMEHT, ABJIAIOIIHUHCA NaTEHTOM-aHAIONOM

«L» - IOKYMEHT, IPHBECHHEIH B APYTHX HENAX

Jlara mpoBenenus narentHoro noucka: 13/04/2023

Y nonmHOMoO4eHHOE JIHLIO:
HauanbHUK OTIENa MEXaHHKH, /
(PM3HKU U DNIEKTPOTEXHAKH J.®. Kpruios
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