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1. MpasoBasa nHPopmMaLmn

HacToAwmn LOKYMEHT, a TaKKe NporpaMmMHble NPOAYKTbI, aArOPUTMBbI, MHTePdENChl U NHble
TeXHUYECKMe pelleH s, ONMCbiIBaeMble B HEM, ABNAIOTCA pe3y/ibTaTaMMn MHTENIeKTYaIbHOM
neatensHoctu (ganee — PUA). MckntountenbHoe npaBo Ha AaHHble PU, BKAOYaA aBTOPCKME NpaBa Ha
OOKYMEHTaUMIO 1 nporpammsbl 414 IBM (c1. 1259 TK P®), a Takke noteHumna bHble
naTeHToCnocobHble pelweHus, npuHagaexkmut 000 «UMNUT» (cT. 1228, 1286 TK PO).

Ntoboe ncnonbsoBaHWe, BKAOYAA BOCMPOU3BEAEHWE, PACNPOCTPAHEHNE UK MOANDUKALMIO,
[O0MYCKAETCA TO/IbKO Ha OCHOBAHWMW OTAENbHOMO MMCbMEHHOTO INMLEH3NOHHOro cornalwenmsa ¢ 000
«ATUT». Bce ynommHaemble B AOKYMEHTE TOBapHbIe 3HaKM (3HaKM 0BCAyKMBAHMA), KOMMEPYECKME
HaVMEHOBAHMA, IOrOTUMbI U MHblE CPeACTBA NHAMBUAYANN3ALMM TPETLUX NNLL ABNAIOTCA
CoBCTBEHHOCTbLIO MX 3aKOHHbIX NpaBoobnagatenen. Iix ynommHaHWe He NpeaocTaBAAeT Nob30BaTeN O
KaKoM-nnbo AMLEH3UN AW NPaBa Ha UX UCNONb30BaHME U He 03HavyaeT o406peHmA co ctopoHbl 000
«UTUT».

HacToAwmMn JOKYMEHT M BCA coAepKallanca B HEM MHOOPMaLUMA NPefoCTaBAsOTCA «KaK ecTb»
(asis). OO0 «TUT» B MaKcMManbHOW CTEMEHU, Pa3PELUEHHOMN NPUMEHUMbIM MPAaBOM, OTKA3blBAETCA
OT NtoBbIX FraPaAHTUI, ABHBIX UK NOLPA3YMEBAEMbIX, B OTHOLIEHMW JOKYMEHTALLMK, BKOYAA, HO He
OrpaHMYMBaAACH, FAPAHTUAMM TOYHOCTH, MONHOTLI, KOMMEPYECKOM LEHHOCTU AW NPUTOAHOCTM ANS
KOHKPETHbIX Lesien.

000 «UTUT», ero abdunmpoBaHHbIe MMUA U KOHTPAreHTbl He HeCyT OTBETCTBEHHOCTM 33
Ntobble NPAMbIE, KOCBEHHbIE, CyYaliHble, 0Cobble YObITKM MAK ynyLLeHHYto Bbiroay (cT. 15, 393 MK PO),
BO3HMKLLIME B CBA3N C MCMO/Ib30BAHMEM UM HEBO3MOXKHOCTBIO MCMO/1b30BaHMA A@HHON
OOKRyMeHTauun, naxe ecam 000 «ATAT» 6biN10 yBEAOMAEHO O BO3MOXHOCTM TaKUX YObITKOB.

000 «UTUT» ocTaBaseT 3a cobol NPaBo B 0AHOCTOPOHHEM MOPAAKE BHOCUTL M3MEHEHMA U
[IONO/IHEHNA B COAEPKaHMe oKyMeHTa be3 Kakoro-nMbo npeaBapuTenbHOro UK NOCAEAyoWEero
yBEOAOMNEHUA.

KoHTaKTHasa MHopmaLma:
TenedoH: +7 (812) 407-38-62

DNeKTpOHHanA NoYTa oTAena npoda: sales@igit.spb.ru
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2. OnucaHune NnpoaykTa

HacTtonbHas TMC UMKIOH — 370 HacTonbHasa KpoccnnaTtdopmeHHasa MMC, paspaboTaHHas Ha Java Ha ocHoBe
komnoHeHToB Cyclone iObjects Java. OcHOBHble BO3MOXHOCTM HacTonbHoM FNC LIMK/IOH:

e YnpasneHue n 06paboTka AaHHbIX: MHCTPYMEHTbI AN 3GPEKTUBHOM OpraHM3aLmMm, peaakTMpoBaHMA 1
NpeobpasoBaHMA NPOCTPAHCTBEHHbBIX AaHHbIX.

e [1pOCTPaHCTBEHHbIN aHaAN3: MHCTPYMEHTbl 06paboTKK reorpadmnyeckmx AaHHbIX 415 BblABAEHUA
3aBMCUMOCTEN M 3aKOHOMEPHOCTEN.

e  BblCOKONPOM3BOAMTE/IbHAA BMU3yaM3aLMA KapT: co3aaHme npodeccroHanbHbix 2D/3D-813yanumsaumin n
KapT.

e  ABTOMaTM3aLMA NPOLECCOB: ONTUMM3ALIMA PAabOUMX NPOLECCOB MNPU NMOMOLLLM CKPUNTOB, NMaKETHbIX
onepaumii 1 BU3yanbHOro MoaennpoBaHmsa 6e3 pa3paboTKu.

e  3D-kapTorpadusa 1 BUAEO: UHTErpaUMa AMHAMUYECKMX BUAEOM306pakeHuin ¢ 3D-cueHamm ans
NoAy4YeHNs MPOCTPAHCTBEHHOIO KOHTEKCTa B PeasibHOM BPEMEHM.

e  MalwnHHOe o0byyeHne Ha ocHoBe MW: MoBbIWEHWE TOYHOCTH KNacCUdUKaLMM AaHHbIX M 0BHapyKeHWe
33aKOHOMEPHOCTEN C MOMOLLbIO BCTPOEHHbIX MHCTPYMEHTOB MalUMHHOIO 0by4YeHus.

HacTtonbHas TMC UMKOH Takke noaxoauT ans paspabotunkos. MO comeput rubkyto cpeny pas3paboTku u
WMPOKMI Habop BCMOMOraTe/IbHbIX 9/1eMEHTOB YNpPaB/eHWsA, YTO NO3BOJIAET NONb30BATENAM HAaCTPanBaTb U
pPacWmMpATL GYHKLUMOHANBHOCTL Yepes BeCLLIOBHY BTOPUYHYHO Pa3paboTky U rapaHTUpyeT afanTaLmio K
Pa3HOOOPa3HbIM NPOEKTHLIM TPEHOBAHUAM.
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3. YpoBHU PYHKLMNOHANBHOCTH

HactonbHan M’MC UMKNOH npeanaraet Tpu ypOBHSA NnLEH3UPOBaHNA — ba3oBbli, CTaHAAPTHbIN K
PacwmpeHHbI, — Kaxkabli M3 KOTOPbLIX NPeAHasHa4YeH Ana pelleHna 3a4ay Bo3pacTtatollen cnokHocTu. C
MOBbILIEHVNEM YPOBHA NLEH3UM MONb30BATENM NOMYYAtOT AOCTYN K 6onbliemy Habopy GyHKLMIA, YTO
obecneynBaeT MaclTabupyemocTb peLieHui 6e3 npnobpeTeHna 3bbITOYHbIX AMLEH3NUIA. HacTonbHas TAC
LMKNOH PaclumpeHHas — BKatoYaeT B cebs Bce dyHKUmm CTaHAapTHOrO 1 ba3oBOro YpOBHEN 1 a TaK ke
MaTEMATUYECKN EMKME MHCTPYMEHTbI 418 CIOXHOMO aHanmnsa. [na pelenna cneumanm3npoBaHHbIX 3a4a4
[O0CTYMNHbI 4ONONHUTENbHBIE MOAYNW, MO3BONAOLLME 31AaNTUPOBATbL NAAaTGOPMY MO KOHKPETHbIE TPeboBaHMSA
no/sib3oBaTens.

YnpaBneHue gaHHbIMM  [IMHamMmnyeckas

ObpaboTKa AaHHbIX cermeHTaLms
KoHBepTauma AaHHbIX [eokoamnpoBaHue
PenaktnpoBaHue KawwnposaHue

basoBad KapTorpadus 3D-cueHbI

KomnoHoBKu Mogenu aBTomaTuaumm
OHNalH cepBuchI 06paboTKK

Monb3oBatenbckana paspaboTka
Ba3oBan NpocTpaHCTBEHHAA CTaTUCTUKA
[POCTPAHCTBEHHbIA CTaTUCTUYECKMI aHANN3

basoBas

Puc. 1 dyHKUmMoHanbHocTb HactonbHol TNC LUMK/AIOH no ypoBHam

basoBan Murpauys AaHHbIX

BuaeokapTbl MpocTpaHCTBEHHbIM aHan13
AHanua BnaeoaaHHbIX 3D aHanus

CeTteBoW aHanus

3D ceTeBoW aHanus

MpocMOTp HaBMrALMOHHbIX KapT

3D reoamsanH

3D cneunanbHble apdeKThl

[dvHamunyeckmne KapTocxembl

3D AMHAMUYECKME KapTO-CXeMbl
MawwuHHoe oby4yeHne MopgenvpoBaH1e KapToCXem
O6pabotka A3 3D moaenvpoBaHUe KapTocxem
Bce npenobyyeHHble Moaenu

Puc. 2 lononHUTenbHble Moaynu, AOCTyMNHbIe 418 pa3HblX ypoBHel HactonbHol TMC UMK/IOH

MpumedaHue: B cucTeMe nLEH3NPoBaHMA NpoayKTos LIMK/IOH npesycmMoTpeHbl NepCcoHanbHble IMLEH3MU, NpeaHasHaYeHHble Ana
obyyeHuna. OHM BKNtOYALIOT B cebs Bee GyHKUMMU KpOMe NpeaobydeHHbIX Moaenei. T NMUEH3UN He NpeaHa3HaY eHbl 419 KOMMEPYECKO I
LEATENbHOCTU U Pe3yNbTaTbl paboTbl COAEPHKAT BOAAHbBIE 3HAKM.
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4. Matpuua $yHKUMOHANbHOCTH

MCTOYHMKM LaHHbIX ba308bii ‘ CraHOapTHbIM PaclumMpeHHbIi1

YnpaBs/ieHne gaHHbIMU

YnpaBneHue AaHHbIMK Yepes GaitnoBble MCTOUHMKM
OaHHbIX 1 dalinoBble paboune obnacTu.

O6paboTKa LaHHbIX

MpeobpasoBaHMe KOOPAUHATHbBIX TOYEK,
npeobpasosaHme HaOOPOB AaHHbIX, NAKETHOE
nepenpoeLmpoBaHue, npeobpasosaHue No Moaenu,
cocToalelt U3 4 napameTpos.

[obasneHune cTpok/cTonbuoB, nepexknaccudmKkauma,
0obHOB/IEHME aTPUDBYTOB, CMAHME HABOPOB AAHHbIX,
BblYMCNEHME FTeOMETPUYECKMX aTpHnbyTOoB,
pasgeneHne 06bEKTOB, BblYUCAEHNE
ONVH/NnoWwanen/BorHyTocTm
NOAUIOHOB/OrPaHMYNBAIOLLMX MPAMOYTO/bHUKOB, v
obHoBNEeHWE cTONBUOB, yaaneHMe U3ObITOYHbIX Y3108,
yaaneHune aybampytoLmxca 06bekTos, yaaneHne
06BEKTOB MO YCNOBUIO GUNLTPA, NMOMYYEHUE IKCTEHTA
Habopa AaHHbIX, NOACYET 0O BEKTOB BHYTPU
NOMITOHOB, reHepauua BANKaNLIMX TOYEK.

Anrebpanyeckue onepaumm ¢ pactpamu, obHoBAEHME

[OaHHbIX, NepecyeT, nepeknaccudmnkaLma, Komnosmuma
n3obpareHuit, kKnaccudmKaLma, CLIMBKA, B3BELLIEHHOE

cnoXeHue, pac4ét nHaekcos NDVI v NDWI, v
KOMMO3MLMA MHOFOKaHaIbHbIX M30OpaXKeH NI,

arpernpoBaHmne, Mo3amKa PacTpoB, M3BAEYEHNE

MN30/1IMHNIN, 0Bpe3Ka pacTpoB u ap.

MoaaepsKKa perncTpaummn (reonpmnssskmM) Kak 2D, Tak 1
3D NpoCTpaHCTBEHHbIX AaHHbIX C LeNblo KOPPeKLuUm u v
npeobpa3oBaHNsA UX NPOCTPAHCTBEHHOTO MONOMKEHUS.

KoHBepTauma AaHHbIX

MMnopT pasnnyHbix GOpMaTOB AaHHbIX, BKAOYAn

naHHble AutoCAD, ArcGlIS, pacTpoBsble M306parkeHus,

NnaapHble aaHHble (TXT/LAS/PLY), oaHHble Google

(KML/KMZ), daitnbl BeKTOpHbIX AaHHbIX, GeoJSON, v
SimpleJSON, aaHHble ceTelr TeNeKoMMYHUKa LM,

Geo3DML dalinbl reonornyecknx moaenei (XML) un

APYyTrnx.

IKCNOPT AaHHbBIX B Pa3/INYHbIX GOpMaTax: BEKTOPHbIE,
pPacTpoOBbIX, AaHHbIE MOAENN U NPOYUE, BK/IIOYAS
dainbl Geolson, VCT, TIFF, ArcGIS Grid, pacTpsl
TENEKOMMYHUKaUM, dainbl penveda TIN n gpyrue.

PepaktnpoBaHue JaHHbIX

PrcoBaHMe TOYEK, NMHWUI, MONUTOHOB, TEKCTOBbIX
06BbEKTOB, NPU UCMNOb30BAHNUN BO3MOMXKHOCTEN v
3aMblKaHUA.

M3meHeHWe reoMeTpum IMHWA 1 MONUIOHOB. v

Bce onepaumu peaakTMpoBaHua Tabauupl aTpubyTos,
BK/ItOYan B ceba U3MEHEHMe CTPYKTYpbl aTpnbyTos.,
BbIYMC/IEHME TEOMETPUYECKMX CBOCTB, OOHOB/IEHME
CTON6LOB, BbIYUCIEHWE CTAaTUCTUKM U MHOTOE Zipyroe.
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WCTOYHMKN faHHbIX basosbiit ‘ CraHpapTHbI PacwmpeHHbIi

BasoBan KapTorpadus

NoAAepKKa CO34aHNA PA3NUYHbBIX TEMATUYECKMUX KapT:

KapTbl YHUKaNbHbIX 3HAYEHW, MaNa3oHOB,

HaZnucel, KapTbl CTAaTUCTUKK, KapTbl rpagyvpoBaHHbIX v v v
CMMBO/IOB, KapTbl arperauyu AaHHbIX, a Takxe

N0Nb30BaTENIbCKUE TEMATUYECKME KapTbl.

NoanepKa AobaBaeHnA KapTorpapuyecknx

3/1EMEHTOB, BK/tOYaA NIereH/ibl, KapTbl-BPE3KK, v v v
LMarpammbl, KOOPAMHATHbIE CETKU.

®YHKUMM yNpaBAeHna HaanucaMn: nepemeLleHve

Hagnwucen, ux npeasapuTenbHas 06paboTKa, v v v
ynpasaeHne HagnucaMmn U Ux NpUopmUTETaMM.

VIHCTPYMEHTbI AMArHOCTUKM NPOU3BOAMUTENBHOCTM U

KapTorpadvpoBaHma, BKIOYan 0bHapyKeHne

KOH®NMKTOB, NPOBEPKY OAHOPOAHOCTU LIBETOB

penbeda, cossaHune 3D-KapT, onpeaeneHue v v v
PaCCTOAHWM 1 YIN0B OT TOYEK A0 NNHUIA U

MHCTPYMEHTbI 4015 BblABAEHUA Aedopmauinii B

n306parKeHmsx.

SKcnopT KapT B U3obpakeHmsa nnm 8 PDF. v v v

KomMnoHoBKK

MoAafepiKKa U3MEHEHMA NapameTPoB CTPaHMLbI

KOMMOHOBKM KapTbl, BK/AtOYAs M3MEHEHNE v v v
opueHTauuMK, pasmepa, Nonel u Apyrux CBOMCTB
KOMMOHOBKM.

MoAafepskKka pUcoBaHMsA 06BEKTOB B KOMMOHOBKE
KapTbl, BKAtOYAA TOUeYHble, NTMHeHble U
NONNTOHaNbHble 06BEKTHI, @ TaKKe TEKCTOBble
06BEKTBI, C BO3MOKHOCTBIO U3MEHEHWA UX CTUNEN.
BO3MOMHOCTb l06aBIEHUA B KOMIOHOBKY
n3obpaxeHuit, Tabaunu, guarpamm, CETKM KOOPAMHAT, v v v
MaclTabHOM NHEKIM, NereHasl, CTPeNKN cepeepa,

KapT-BPe3oK M Apyrmx 06bEKTOB.

IKCNopT KOMMOHOBOK B M306paskeHnsa nam PDF. v v v

Tainbl KapTol

Co3paHve 3a4ay 419 CO3A4aHNA HOBbIX Ta/ioB,

obHOBNEHUA, A0OABAEHWA, BOCCTAHOBNAEHNA U v v v
BO306HOB/IEH WA CO34aHMNA TAI0B, COXpaHeHWe

pe3yNLTaToB B CEPBUCHI 06BEKTHOMO XPaHUAMLLA.

MpoBepKa Tal/0B, NpoBEpKa rpaHuL, Talios,

CTUpPaHWe, CAUSHUE, U3BJIEYEHNE U KOHBEPTaL WA v v v
Tannos.

®YHKUMOHANbHOCTb A41A NyBAMKaLMM M TPOCMOTPa v v v
Tannos.

3D-cueHbl

OToBpaskeHme, MHCTPYMEHTbI MPOCMOTPA, M3MEPEHNS,
BbIpE3aHUA U peaakTUPOBaHUA 3D-AaHHbIX U3 v v v
Pa3MUHbIX UCTOYHUKOB B CLEHE.

BO3MOMHOCTM yrpaBAeHMA NONeTOM NO CLEHe. 4 v v
CosfaHue, 3arpyska, ynpasnenue n obpaboTka 3D- v v v
Talnos.




HactonbHasa MT'MC LUMKNOH 12 Matpuua ¢pyHKLUWMOHANBHOCTH

©) LMKIIOH

MCTOYHMKM AA@HHbIX

Ba30Bblif NPOCTPAHCTBEHHbIN aHaNK3

‘ CraHpapTHbI PacwmpeHHbIi

AHanu3 BEKTOPHbIX AaHHbIX, BK/OYan aHanus bydep u
MHOKecTBeHHbI bydep.

AHaNn3 CTaTUCTMKM PacTpa, BKItOYAs CTaTUCTUKY MO
BCEM KaHa/llam U Mo OTAeNbHbIM KaHalam, CTaTUCTUKY
B OKPECTHOCTW, 30Ha/IbHYHO CTATUCTUKY, BI04UHYIO
CTaTUCTUKY U CTAaTUCTMKY BbICOT.

®yHKuMKM SQL-3anpoca M NPOCTPaHCTBEHHOrO 3anpoca
BEKTOPHbIX AaHHbIX.

MpocTtpa HCTBEHHbIV CTAaTUCTUYECKUIA aHaNU3

Bk/toyaeT aHanu3 reorpaduyeckoro pacnpeaeneHus,
aHanu3 3aKOHOMEPHOCTEN, aHaNMU3 KnacTepHoW
CTPYKTYPbl pacnpefeneHns AaHHbiX, MOAEANPOBaHUE
NPOCTPAHCTBEHHbIX B3aMMOCBA3EN,
NPOCTPAHCTBEHHYIO BbIGOPKY M BbIXOAHYIO CTaTUCTRY, @
TaKKe co3aaHune GpaiioB MaTpuLbl NPOCTPAHCTBEHHbIX
BECOB.

JuHamuueckan cermeHTauma

Co3naHue 1 KanMbposKa MapLLpPyTOB.

Co3pnaHue Tabnumu cobbITUM, HAaNOKEHWNE U CAUAHME
TabauL, cobbITUR.

Co3faHne NPOCTPaHCTBEHHbIX AAHHbIX.

YnpasaeHne OTHOLWEHUAMMU ANHAMUYECKO
CermeHTauum.

MN3BneyeHune 1 3anpoc M-3HayeHui.

OHnaiH cepBuChbI

MoaaepskKa AOCTyNa K pas/iMyHbIM OHMAMH KapTam,
skAtovaa World Map, Google Maps, WordTerrain,
XYZTile, OpenStreetMaps, AHAEKC KapTbl U APYTUM.

Moaaep:kka AocTyna K coemectumbim ¢ OGC Beb-
cepBMcam AaHHblx, BkAtovaa WFS, WMS, WCS, WMTS
1 apyrvue Beb-cepBuChI.

Moanep>kka goctyna K REST cepsucam,
pasmeleHHbIM B LLIMK/TOH TMC-cepBep, 1 K
Xpanunuuwy aanHHbix LLWKIOH MNC-cepsep.

MoaaepKka 40CTyNa M NPOCMOTPA AaHHbIX
1306pasKeHNt U BEKTOPHbIX J@aHHbIX U3 CEPBMCOB
061a4HOrO XpaHUAMLLA.

MoadepKKa A0CTyNa K OHNAMH pecypcam, BrAoYas
CMMBO/bI, LIBETOBbIE CXEMBbI, AAHHbIE, KAPTbl U MHOTOE
npyroe.

BbicTpas nybavkauma paboyelt obnactu (c KapTamm m
OaHHbIMM), NOKabHbIX Tal108B 1 Tailtnos MongoDB B
KavecTse nogaeprkumeaemoix LUMKIOH MMC-cepsep
cepsucos REST n OGC.

MoaaepsKka KOMMYHUKaLMW, COTPYAHMYECTBA U
obmeHa aaHHbIMK nonb3oBatenel LLMKNOH MopTan.

Mogaenv asTomatnsauum o6paboTkm

ABTOMATUYECKOE U HEMPEPbIBHOE BbINONHEHNE
moaenei reoobpaboTku.
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MCTOYHMKM AA@HHbIX

MoaepKKa pexmMma nTepaumm BbINOAHEHWS ANA
dalinos 1 HabopoB AaHHbIX, Pa3nYHble GYHKUMMK
aBTOMaTUYeCKOW NakeTHoM 06paboTKM AaHHbIX.

basosbii

v

v

‘ CraHpapTHbI PacwmpeHHbIi

v

MofaepsKKa HaCTPOMKM NpeABapUTENbHbIX YCA0BUIA U
NOLCTaHOBKN NepeMeHHbIX B QYHKLUMH.

Co3faHue, UMNOPT M 3KCNopT Ppaitanos BUbANOTEKM
Mmoaenei. 3awmTta AaHHbIX OMBANOTEKN Moaenei ¢
NMOMOLLLbIO YCTAHOBKM Napons.

Mybnankaums Mmoaenen Kak cepBmcos ana HblcTporo
obmMeHa MoZeNs MU U UCNoNb30BaHMA ux B LIMK/TOH
NC-cepsep.

MOHUTOPUHT B peasibHOM BPEMEHW NpoLecca
BbIMONHEHUA MOAENN, NAPaMETPOB MHCTPYMEHTOB U
cTaTyca BbiNnofHeHMA, obecneyeHne BO3MOKHOCTH
OTCNEeXMBAHMA 3aNNCEN O BbINMOSIHEHUU MOAENEN.

Monb3oBaTtenbcKkan paspaboTka

BbicTpas HacTpolika MHTepdencos m
GYHKLMOHANBHOCTM C MOMOLLIO BU3YasIbHBIX U
WNHTEPaKTMBHbIX METO0B.

BoraTbli1 Habop 3neMeHTOB ynpaBaeHun
NHTEpPdEencom U UHCTPYMeHTabHbIX API.

HacTpoika opopmaeHMs 3KpaHOB 3amnycKa 1
Ha3BaHWI NpoayKTa.

Pa3paboTKa paclwmMpeHnin C NOMOLLbIO HAaCTObHOM
naaThpopMbl Ha OCHOBE MAATVUHOB.

Basbl reogaHHbIX

Moanepkka 6onee 10 nonynsapHbix CYB/, BKAtoYan
SQLPlus, OraclePlus, OracleSpatial, PostgreSQL,
PostGIS, MySQL, ElasticSearch, Oracle for ArcSDE u

opyrue.

PacumpeHHoe ynpasJseHue AaHHbIMU

YnpasieHne n3obpaskeHnamm ¢ NOMoLLblo Habopa
[LaHHbIX MO3aUKW.

®PYHKUMOHANBHOCTb YNpaBaeHna nonb3osatenamm b/,
BK/ItOYaA co3gaHMe Noib3oBaTenein u ponen,
HaCTpOMKa 1 ynpasaeHWe Nnpasamu LoCcTyna Ana
nosnb3osaTenei/ponei.

WMHTerpaums, ynpasaeHve u otobpaseHne BeKTOpHbIX
[LaHHbIX PEasbHOro BpEMEHHU.

PaclunpeHHan 06paboTka AaHHbIX

MpeAaocTaBAfeT COBPEMEHHbIe BO3MOMKHOCTH
06paboTKM BEKTOPHbIX AaHHbIX, BK/KOYAA CAMSHUE,
MHTerpauumio, cornacoBaHune pebep 06bEKTOB CUEHBI,
CTNAKMBAHME NIMHUIA M MONUTOHOB, Pa3pexeHne
TOYeK, Knactepmsaumio Touek, obbeanHeHve
NOMIMFOHOB, NepecyeT BEKTOPOB, M3B/eYEHMNE OCEBbIX
JIVHWIA U3 NONUTOHOB, U3BNEYEHUE KAPKACHbIX IMHUNA
W arperaupio NoNUroHOB.

O6paboTka TONOMOrMK

O6paboTKa 1 NpoBepKa TONONOTUU AaHHbIX, MPOBEPKA
olwnboK Tononornm.

O6paboTKka TONONOrNU TNHWUI, U3BNEYEHNE NUHMIA
rpaHuL, o6paboTKa TONOAOrMM NOUTOHOB,
NOCTPOEHME NOTUYECKOM Anarpammbl TONONOTUM.
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WCTOYHMKN faHHbIX basosbiit ‘ CraHpapTHbI PacwmpeHHbIi

Pacwum PEHHbIE BOSMOXHOCTU PEAAKTUPOBAHUA

KomnnekcHble QyHKLUKN pefiakTMPOBaHMA 06bEKTOB,

BK/ItOYan onepaumu c 06bekTaMm, peaakTMpoBaHme

BEPLUMH, Npeobpa3oBaHMe TUNOB 0OBLEKTOB, v
nepemelleHme, TpaHchopma LMo 06bEKTOB U

pefaKkTpoBaHME MapLLIPYTOB.

YnpasneHne BEPCUOHHOCTbIO AaHHbIX, NOAAEepM1Bas

COBMECTHOE PefiaKTMPOBaHMWE OAHUX U TeX Ke

HabopOoB AaHHbIX HECKONbKMMM MONb30BATENAMM.

DYHKUMOHAN BKAKOYAET yNpaBaeHMe BEPCUA MM, v
perucTpaumnio Bepcuii, oTnpasky 06HOBNEHWIA 1

paspelleHne KOHPIMKTOB, a TakKe GYHKLMIO NCTOPUM

[aHHbIX 18 OTCAEXMBAHUA UHOOPMALMM O AAHHBIX

Ha yKa3aHHylo oary.

MoaaepuBaeT ynpasneHne penamkaumen aaHHbix

[N8 YNPOLLEeHMa pacnpocTpaHeHus n cbopa

MHGOPMaLMM aAMUHUCTPATOPAMM AaHHbIX, YTO v
obneryaer peaakTMpoBaHMe AaHHbIX yaaseHHbIMM

COTPYAHMKAMM.

MpenocTaBAAeT ynpasieHue TpaH3akuuamm 6asbl
[aHHbIX, NOAAEPHKMBAA MHULMUPOBAHME, OTKAT U v
dUKCaLMIO TpaH3aKLUI.

PepaktnposaHue 3D-gaHHbIX

CoszpiaHue 3D BEKTOPHbIX 06bEKTOB, MPOCTbIX
MoJenen, napameTpuYecknx moaenen, o6 beKkToB v
CATIP 1 06beKToB Moaesnen.

[obasneHune v pelakTMpPOBaHME TOPOACKMX OOBHEKTOB v
N TEKCTYP (OepeBbsa, OpHAaMEHTbI 1 MpoYee).

CosfaHue 1 peaakTMpoBaHue bunbopaos 8 3D- v
CLEeHaXx.

CosnaHue v 3arpyska cnoés KML/KMZ 8 3D-cpeay v

[obaBneHne MeToK MeCT, AMHAMUYECKUX U v
CTaTU4eCcKnx Mofeneit 06 beKToB, HaNoKeHMe

nosepxHocTei Ha cnon KML/KMZ.

CTaHpapTHanA KapTorpadus

MpenoctaBneHne CTaHAAPTHLIX PAMOK KapTbl. v

Co3paHune TeMaTU4eCcKnx KapT MaTpUYHbIX HaAHMCEIZ. v

PefaKTMpOBaHWe U yrnpaBaeHne CMMBOaMMU. v

CraTucTUYecKne auarpammel

MpeaocTaBAeHe OKOH U KOHTEKCTHbIX BKA3AO0K C

[MarpamMmmMamu CTaTUCTUKM AaHHbIX, CO34aHNe

NIMHEMYATbIX AMarpamm, TMCTOrPaMMm, KPyroBbiX, v
My3bIPbKOBbIX, MAOWAAHbIX, KOMOUHMPOBAHHbIX

OMarpaMm, IMHeEHbIX TPadUKOB, AMarpamm

paccesHus (TOYeYHbIX), AMarpaMm BPEMEHHbIX CEPUIA.

Boratbilt HAbOP MHCTPYMEHTOB BM3yann3aLum

AMarpaMm, KOTopble BK/OYAIOT BbICTPbIN aHanu3 v
CTATUCTVKM A4 NONYHEHWUA NPOU3BOAHDBIX AAHHbIX Ha

OCHOBE aTpUBYTOB UCXOAHbIX AAHHbIX.

JKCNOPT AMarpamm CTaTUCTUKK UIN npeo6pa3OBaHme v
MX B TEMATUYECKME KapThl.
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WCTOYHMKN faHHbIX basosbiit ‘ CraHpapTHbI PacwmpeHHbIi
NHTEepaKTMBHbIE MHCTPYMEHTbI B3aMMOAENCTBUA C v v
KapTamu.

Jawbopabl

dnemeHTbl ynpasaeHna ansa 2D n 3D ctatuyeckmx
KapT, AMHaMNYECKMNX KapT, BUAEOAAaHHbIX, v v
M306parKeEHN N MPOYMNX PECYPCOB.

MHTerpaums BEKTOPHbIX AaHHbIX PeasibHOTO BPEMEHMU
N BUAEOAAHHBIX.

PacnosHaBaHue 06bEKTOB M OTCEXMUBAHNE
TPaeKTopUM ABMKEHUA 0BBEKTOB Ha BUAEO v v
peanbHOro BpeMeHu.

MoaaepKa UHTEPAKTUBHOW CBA3N MEXIY
3/1eMeHTaMM YNpasneHua A0 aHaAn3a BPEMEHHOIO U v v
NPOCTPAHCTBEHHOTO pacnpeaeneHms AaHHbIX.

BO3MOMKHOCTM A9 MONb30BATENLCKOM pa3paboTky,
BK/ItOYan HaCTPOMKKM B 061acTu BrUsHec-aHanM3a U1 v v
CUCTEM MOHUTOPUHTA.

Mpad 3HaHUN

Moaaepskka 6a3 aaHHbIX rpada Yukon v Neod,j. v v

MaKeTHOe Cco3AaHMe CYLIHOCTEN 1 OTHOLLEHUA. v v

HaCTpOI?IHa CTUNA N KOMNOHOBKK AMarpamm,

CBA3aHHaA KOOPAMHALMA NPOCMOTPa rpada C OKHOM v v
KapTbl.

3anpoc v aHanus rpada, BKAKOYas 3anpockl rpada ¢

NOMOLLbIO CMHTaKcKuca openCypher, aHanv3a v v

Kpat4a nwero nyT" 1 npo4vnx BO3MOXKHOCTEMN.

CoxpaHeHue n nybankauma rpada. v v

NHCTpyMeHTbl Python

BbI30B peneBaHTHbIX MHTEPHECOB Yepes CKPUNThI

Python ans BbINO/HEHWA COOTBETCTBYIOWMX QYHKL WA,

BK/IOUYEHWNE MHTEPAKTUBHbIX BOSMOXHOCTEN, v v
Hanpumep NpeanoXeHua MetTona Unu

aBTOMATUYECKOTO BbINOAHEHMA.

BoraTbl Habop dyHKUMOHAaNbHOCTM AN 06PaboTKK
[JaHHbIX.

MoailepKKa BTOPUYHOM pa3paboTKM Ha ocHOBeE
Python.

[MpeseHTaLmA

Co3gaHue, OTKPbITUE 1 COXPaHeHne NPOeKToB
npeseHTauum.

Co3pnaHue cnainaos cueH Ha ocHose 3D-cueHbl,
bYHKUMOHANbHOCTb AN AobaBieHus,
pefaKkTMPOBaHMA U yAaNeHNA CNainoB, OpraHmn3aLLma
CNanaos ¢ NnomoLLblo MeHeaKepa cnanaos.

[obaBneHue Ha cnang pazHoobpasHbIX 3N1EMEHTOB
(TeKcT, nsobparkeHus, BUAELO, AMarpamMmbl, TabanLbl, v v

bopmbl).

BocnpowusBeaeHne cnaigos npeseHTaumMmn, HaCTPOMKK

BOCMPOW3BEAEHMWS, S/IEMEHTbI YNPaBAeHNA C

MOMOLLbIO KNaBMaTypPbl, NO3BONAIOLLME NEPEXOAUTD v v
Brepes/Hasag no cnangam, BOCNpousseaeHmne 1

NPWOCTAHOBKY Npe3eHTaLuu.

11
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WCTOYHMKN faHHbIX basosbiit ‘ CraHpapTHbI PacwmpeHHbIi
Mwurpauua gaHHbIX v v
Mwurpauma aanHHbix 3 ArcMap, ArcGlS Pro. v v
Mwurpauna kapT ns ArcMap, ArcGIS Pro, Brkatoyasa

TemaTUYecKkne KapTbl, CUMBOAbI, HAANUCK U Apyrue v v
pecypcsl.

Murpauna KOMNOHOBOK M3 ArcMap, BKatoYada

3/1eMEHTbI KapT, MaclUTabHble IMHENKM, CTPENKU v v

cepBepa, ereHabl U Apyrne snemeHTbl.

Murpauma Tannos M3 ArcMap, BKItOYan NakeTbl
Tannos TPK 1 Tainbl KapTbl B KOMMNAKTHOM v v
CTaHAAPTHOM BUAE.

Mpamoe nepeHeceHme ceTeBbIX CEPBUCOB B CEPBUCHI

v v
UWMKNOH M'MC-cepsep.
YnpasneHue 60/1blINMU JaHHBIMMI
MoafepskKa 3arpysku 1 BbIrpy3kn AaHHbix n3 HDFS. v
NHCTpyMeHTbI ynpasaeHua Hoabl MMM MaccMBamm v
BEKTOPHbIX M PACTPOBbLIX AaHHbIX.
AHanu3 60/1bWKX JAaHHbIX
BeKTOpHbIM U pacTpoBbIi aHaAN3 BOMbLUNX AAHHBIX,
BKNtOYAA MPOCTPAHCTBEHHOE HANOXEHWE, aHANN3 v

TPaeKTopwWIA, aHanus3 penveda, CTaTUCTUKA PAcTPOB U

npoYne BO3IMOXKHOCTY.

NHCcTpymMeHTbl ana 06paboTkm 6oNbLIMX MaccMBOB

[aHHbIX HAKOHHOM CbEMKM, BK/IIOYAsA

npeaBapuTenbHyto 06paboTKy: 0bbeanHeHNE v
KOPHEBbIX Y3/10B, CXKaTUe TEKCTYP, PACYET HOPMANER 1
CermeHTaLmio 0O6bEKTOB.

NHCTpyMeHTbI co3a4aHunA Kawa 3D-aaHHbIx 6onbLmnx
[aHHbIX, BK/tOYaA NMaKeTHOe co3faHue Kalla Mosenel,
Kalwa obnaka Touek n Gpaitaos pacTpa ANA Talnos
penseda TIN 1 npoume MHCTPYMEHTbI.

OHNalH GYHKUMM BbIYMCNIEHMA W aHANN3a, BKIOYAA
aHanus bydep, MNnoTHOCTL, HanoxeHue,
MpocTpaHCTBEHHbIN 3anpoc (0AMH 06bEKT),
CyMMMpoOBaHMe B NONIUTOHaxX U Apyrue.

PacluMpeHHbI NPOCTPaHCTBEHHDIM aHaNNU3

AHanun3 HanoxeHuna u MNonnroHsl TucceHa. 4

PaclunpeHHas Kaptorpadws

Moaaep:kka Al-kapTorpadum, No3BonatoLLEN
BbINOMHATb MHTENNEKTYaIbHbIM NOAOOP CTUNEN K
KapTam, aBTOMaTMYeckn oTobpaxaTb KapTy K
HacTpamBaTb APKOCTb, KOHTPACT U HACbIWEHHOCTb.

Bnaeokapta

YnpasneHne noKanbHbIMU BUAEODANNAMM U OHNANH

BME0 TPAHCAAUMAMM C NOMOLLbI0 HabopoB v
BWAEOAAHHbIX.

MoAAepKKa NPOCTPAHCTBEHHO M NPUBA3KM BUAEO,

MCNONb3ysa 2 METOAA: PerncTpaumns napameTpos v
Kamepbl U NPUBA3KA MO KOHTPO/ bHbIM TOYKAM;

12
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MCTOYHMKM AA@HHbIX

NHTerpauma Bnaeo c 2D- n 3D-kapTamn 4NA cO34aHUA
TNC, paclumMpeHHOM BUAEOAHANUTUKOMN.

‘ CraHpapTHbI PacwmpeHHbIi

v

PucoBaHMe 0ObEKTOB, HAaCTPOMKA CTUAEN N CO3aHNe
TEMATUYECKNX KapT B OKHE KapTbl;

YnyJlweHHble apdeKTbl BU3yanmsaLmm BUAEO,
npeaocTaBaeHne Taknx ahpdeKToB Kak adpdeKTbl Heba,
MOJTHUW, A,0XKAA, cHera U T.4. OHU MoTyT
HaCcTpanBaTbCA C MOMOLLLBbIO NAapameTpPoB, HaNpUMep,
LIBETOBOM TOH W APKOCTb, YTOObI U3MEHUTb
oTObparKeHVe BUAEO.

AHanu3 BMAEOAaHHbIX

AHanu3 v fgeTeKkTnpoBaHue 06bEKTOB Ha Bnaeo,
BK/ItOYaA: pacno3HaBaHue 0ObEKTOB, OTC/NEXKMBAHME
TpaEKTOleZ, c60p CTaTUCTUKM NO Uenam, aHanms
CKOPOCTHOTIO pexXuma, KOHTpPO/1b CO6J'IlO,CI,EHVIﬂ
Pa3MEeTKMN, MOHUTOPUHI NapPKOBOYHOIO NPOCTPAHCTBA,
dHa/IM3 3aTOpPOB N Apyrne BUAbl BUAEOAHATUTUKN.

MoAaAepKKa CoXpaHEeHWs, OTNPABKU 1 NONYyYeHUs
pe3yNbTaToB aHaM3a M 06HapyKeHns 06BHEKTOB;

MoAnepsKKka 0OHapyKeHNA KOHOAMKTHbBIX CUTYaL NI
(Apaku), pacnosHaBaHWe WL, pacno3HaBaHne
TPaHCMOPTHBIX CPEACTB U TaK fanee.

13
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5. [lononHutenbHble moaynu

PYHKUMUOHANBHbIN
Moayib

MpoCTPaHCTBEHHbIN
aHanus

OnucaHune

PyHKUMKM BazoBoro
NPOCTPaHCTBEHHOTO aHaNM3a.

®yHKLUMYW PaclMpeHHOTo
NPOCTPaHCTBEHHOTO aHaM3a.

AHa M3 NOBEPXHOCTH,
pacTepm3auma BEKTOPHbLIX AAHHbIX,
yTOHYeHWe pacTpa u brHapHoe
YTOHYEHWe pacTpa, NoCTpoeHme
LMP, pacTp pacctoaHuit, aHanus
NAOTHOCTU, UHTEPNONALMA, aHANU3
CO/IHEYHOrO U31yYeHua, aHanus
rMAPONOTUN, TMCTOrPAMMbI 414
KOPPEeKTNPOBKM Habopa AaHHbIX
MO3auKW, 3aNpoc K pacTpy, pacyeT
paccToAHuii B GyHKLMM aHanun3a
PaCNONOKEHMA.

ObecneymBaeT GyHKLUMOHANbHOCTb
KNeTOYHOro aBTOMaTa,
pacWMpPEHHYO C MOMOLLLbIO
WNCKYCCTBEHHOM HEMPOHHOM CETU U
MeToAa MasHbIX KomnoHeHT (PCA).

basoBan CTaHpapTHadA PacluMpeHHan

[on. moaynb [on. moaynb [on. moaynb

CeTeBOW aHanu3

DYHKUMM aHaNM3a TPAHCMOPTHOM
CeTU: BbIDOP MECTOMONOKEHMS,
30Hbl 06YKMBaHMA,
JNIOTUCTMYECKUIA aHANM3, MOUCK MYyTH,
pelleHne 3a1a4nm KOMMMUBOSKEPA,
PasmelleHune-Pacnpenenenue,
NOCTPOEHNE ONTUMANbHOTO
MapLLpyTa, Nonck bamkanwero
NMyHKTa 06CNYKNBAHMA.

®YHKLMM aHANN3a 3/1IEMEHTOB CETH,
Hanpumep TPaccMpoBKa
KpaTyanwero nyTu, 04HOIo Uau
HECKO/bKUX 91EMEHTOB, aHaAM3
CMEXHbIX 3/1eMEHTOB, aHan3
CBA3HOCTU 3/1EMEHTOB, aHaIn3
KPUTUYECKMX 3/1eMEHTOB, aHa 13
CBA3HOCTU CETH.

MocTpoeHne HabopoB ceTeBbIx
[aHHbIX.

[uHamuyeckas cermeHTaums
(no3uLMOHMpPOBaHMeE B cUCTEME
NIMHEMHBIX KOOPAMHaAT).

MnaHMpoOBaHME MapLLPYTOB U
HaBuWrauma.

Jon. moayns Jon. moaynb [on. moaynb

MauwmnHHoe 0by4yeHune

®YHKUMM ynpasaeHna Habopom
[OaHHbIX: BbICTPan pasmeTka
M306paXKeHnin 1 co3aaHmne roToBbIxX
OAHHbIX AN8 0by4eHna moaenen.

ObecneynBaeT BO3MOXKHOCTb
obyyeHna moaenen Ana aHanmsa
n306parkeHnit 1 BUAEO.

AHann3 n3obpakeHni, BKAtOYanA
obHapyxeHne 06beKTOoB,

v Jon. moaynb [on. moaynb

14
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PYHKUMUOHANBHbIN
MoayJb

OnucaHne basoBan CraHpapTHas

KnaccudumKaumio No npmusHaKam,
cermeHTauuio (BblaeneHme
0ObEKTOB) U IETEKTUPOBAHME
M3MeHeHu obuiero Buaa.

BasoBble pyHKLMM aHaNM3a
n306parKeHni, Takne Kak
KnaccuduKaums 1 obHapyKeHne
0ObEKTOB.

PacwmpeHHas

3D npocTpaHCTBEHHbI M
aHanus

PyHKUMM 3D-NPOCTPAHCTBEHHOTO

aHaNn3a, TakMe Kak aHanun3

BUOAMMOCTUN U O6OIO,EI,HOIZ [Jon. moaynb [on. moaynb
BUAMMOCTM, COBMELLEHME C

NOBEPXHOCTbIO 3EMIN.

[on. moaynb

3D ceTeBOM aHanm3

MocTpoeHune 3D-cetu, GyHKUMM
aHa/iM3a ONTUMabHOro NyTK NO [on. moaynb [on. moaynb
3D- cetn.

[on. moaynb

3D cneumanbHble
abdeKTbI

ObecneynsaeT TpEXMePHYIO
BM3yann3aLMIo, BKIOUAA cucteMy
naTTepHOB (40MAb, CHET, OrOHb,
deliepBepkn, GOHTaHbI U Apyrue
3bPeKTbI), TPEXMEpPHble MaTepuanbl
(3ddeKTbl BOABI), TEHM N ApyrMe
bYHKUMK cneumnanbHbix 3D-
addekTOB.

Jon. moayns Jon. moaynb

[on. moaynb

3D reoam3aiH

PyHKUMM MmnopTa AaHHbIX 3DXML,
IFC, CityGML, RVM, GIM, RVT, DGN
N Apyrux GopmaTos, Takxe
NOALEPKUBAETCA UMMOPT AAHHbIX
3DS, X, OBJ, FBX, DAE, OSG, OSGB,
S3M, S3MB, S3MBZ, GLTF, STL, OFF,
MOD 4yepe3 nmnopT TOYKMK C
NPUBA3aHHOM K HEW MOAENbtO.

DYHKUMM NapamMeTpUYECcKoro
MOLENVNPOBAHMA,
noaAepRu1BatoLLMe onepaumm
BbITAXEHMWA, MOAENNPOBAHMA
30aHUI, co3aHusa moaenen Tpyb m
KONOALEB, MPOEKTUPOBAHUA A0POT
W maructpanem.

[on. moaynb Jon. moaynb

®YHKLMYW U3BSIEYEHUA, aHAIN3A U
pacyéTa AaHHbIX MOAENM, BRAtOYAA
ynpoLuleHe reometTpum,
NOCTPOEHWME BbINYK/bIX 060N0YEK,
3aTeHEHHbIX 06bEMOB, OyneBbl
onepauuu, aHanns ceyeHui u
M3BJEYEHWE TPAHULL.

®YHKUMM 0BPE3KM U CLUMBAHUA
[LaHHbIX HAaKNOHHOM
boTorpammeTpum n penbeda
MECTHOCTM.

[on. moaynb

2D guHamuyeckme
KapTO-Cxembl

PYHKUMKN AnHammyeckux 2D KapTo-
cxem 1 bunbamnotekun 2D-cumBonoB Oon. moaynb Oon. moaynb
KapTO-CXeM.

[on. moaynb

2D mopenvpoBaHue
cUTYyaumi

PYHKUMM MOAeNNpPOBaHMA
CUTyaUuit Ha OCHOBE AMHAMMYECKUX  [lon. moaynb Jon. moaynb
2D KapTO-Ccxem.

[on. moaynb
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PYHKUMUOHANBHbIN
OnucaHne basosaa CraHfapTHaA PacwmperHan
moayJib
OYHKUMKM AMHammyeckmx 3D KapTo-
3D anHamunyeckme Y P
cxem n 6ubnunoteka 3D-cumBonoB [on. moaynb [Jon. moayns Oon. moaynb
KapTO-CXembl
KapTO-CXeMm.
PyHKUMN MOAENNPOBAHMA
3D monennpoBaHue Y . P
CUTyauMn Ha ocHoBe AMHAMMYEeCKMX  [on. moay/b Jon. moaynb [on. moaynb

CUTyaumi

3D KapTo-cxem.

AHanu3 BMAEOOaHHbIX

Ta e GYHKLMOHANBHOCTb, YTO U
LNA aHann3a BMALOLaHHbIX B [on. moaynb [Lon. moaynb
pacLIMpPEHHON BepCUuu.

[on. moaynb

Murpauma AaHHbIX

Ta e GYHKLMOHANBHOCTb, YTO U
LN MUATPALUMM AaHHbIX B [on. mogynb v
CTaHAAPTHOW BEpCUU.

Buaeokapta

Ta e GYHKLMOHANbHOCTb, YTO U
ana pa6OTbl C BMAeoaaHHbIMU B Jon. moayns [on. moaynb
paclMpPeHHON BepCUM.

Jon. moaynb

Ob6paboTka 443

JocTyn K AaHHbIM 22 OCHOBHbIX
CMYTHWUKOB ANCTAHLMOHHOTO
30HAMPOBaHUA, BKAIOYAA KUTaMCKMe
GF, ZY3-02, SuperView-1 n apyrue.

CKBO3HOE ynpasaeHue
MPOMENKYTOUHbLIMM 1
PE3YLTUPYIOLWLMMM AAHHBIMM
paboyero npouecca npu
MCMO/b30BaHUM HaBOPOB AaHHbIX
MO3auWKU.

CosgaHue v ynpasieHue

CBA3YIOLMMM TOUKAMM W

KOHTPO/ bHBIMUY Ha3eMHbIMM v
TOYKAMM.

[on. moaynb

CansaHne n3obparkeHnin, NpusssKka
n3obparkeHunit u npuseaeHune
n306parkeHni K eaMHON LUBETOBOW
raMmme.

ABTOMaTUYECKOE CO34aHMA NPOEKTa
DOM, LIMM/LIMP.

VIHCprMEHTbI ANA OUEeHKN Ka4vecCTBa
M306pa)KEH MA: NNaHOBaA TOYHOCTb
M OeTaNbHaA N1aHOBaAA TOYHOCTb.

PYHKUMM aHaM3a UCKAXKEHWI Top,
40pPOr 1 30aHUI Ha n306paxeHuax.

[on. moaynb

MpocmoTp
HaBUraLMOHHbIX KapT

Ba3oBble GyHKLMM NpocmoTpa
HaBWraUMOHHbIX KapT,
NoAAEPHKMBAET MMNOPT U KCMOPT
KapTorpapuyeckux AaHHbIX.

PaclumMpeHHble HAaCTPOMKM
aTpubYTOB KapT, BKAtOYAs
OBYXUBETHbIN 1 YETbIPEXLBETHbIN
pPEXMMbI 0TOOPANKEHWA NYDOUH,
KNaccmyeckoe v ynpouLéHHoe
oTobparkeHne YCA0BHbIX 3HAKOB,
OTMeTKy 6e3onacHon rybuHbI u
Apyrue napameTpbi.

Jon. moayns Jon. moaynb

[on. moaynb

MpeagapuTenbHO
06yueHHble moaenm

BbisiBneHne TMnos
3eM/1eN0/1b30BaHMA

®ainbl 6oNbWON (reHepaTUBHOM)
npeaobydeHHon moaenm ans v
KnaccudmKkaLmm 3eMHOrMo NOKpoBa,
npuUrofHbie 419 aBTOMaTUUYECKOro

Jon. moaynb

[on. moaynb
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PYHKUMUOHANBHbIN
MoayJb

OnwvcaHne

pacnosHaBaHuaA, aHaaM3a u
AewmndprpoBaHna obbexkToB
3eM/1eMno0/b30BaHuA.

Basosan CraHpapTHas

PacwmpeHHas

MN3BneyeHne nocTpoek

dalinbl NnpenobyyeHHOM Moaenm
[0S Pacno3HaBaHUA 34aHWUM,
KOTOpPbIE MOTYT MCMOMb30BaTLCA
N5 BUHapHOM Knaccudurkaumm
(Hannume/oTcyTCTBME 0OBEKTA),
aHasv3a NPOCTPaHCTBEHHbIX

B3aMMOCBA3elN 1 AelndpUpoBaHUA.

v [on. moaynb

[on. moaynb

M3BneyeHme BOAHbIX
06beKToB

dalinbl NnpenobyyeHHOM Moaenm
[N PAacno3HaBaHUA BOAHbIX
061BEKTOB, KOTOPbIE MOTYT
MCMOMb30BaTbCA ANA OMHAPHOM
KnaccuduKkaumm (Boga/He soaa),
aHanu3a ruapoaorMyeckmx

B3aMMOCBA3€ei U AelndpupoBaHus.

v Jon. moaynb

[on. moaynb

M3BneyeHume c/x 3emens

dalinbl NnpenobyyeHHOM Moaenm
019 pacrno3HaBaHuaA ¢/X 3emens,
KOTOPbIE MOTYT UCMO/b30BATLCA
41A BUHapHOM Knaccudunraumm,
aHaNM3a arpoHOMMYECKOrO
KOHTEKCTa 1 onpeaeneHmn
XapaKTEPUCTUK YTOAMNNA.

v [on. moaynb

[on. moaynb

M3BneyeHme Tenamy,

dalinbl npenobyyeHHOM Moaenm
09 pacno3HaBaHuA Tenaud,
KOTOpPbIE MOTYT UCMO/b30BATLCA
O1a 6UHApPHOM KnaccuduKkaumm
(tennaunua/He Tenamua), aHanmsa v
onpeneneHns XxapakTepmucTmk
0ObEKTOB.

v [on. moaynb

[on. moaynb

3BneyeHme necHblx
0bbeKkToB

dalinbl npeobyyeHHOM Moaenm
[ON19 pacno3HaBaHUA NeCHbIX
TEPPUTOPUIA, KOTOPbIE MOTYT
MCMONb30BaTbCA ANA OUHAPHOM
KnaccuduKaumm, aHanmsa
CTPYKTYPbl 1ECHOTO NMOKPOBa U
OewndprpoBaHNA XapaKTEPUCTUK.

v Oon. moaynb

[on. moaynb

N3BneyeHne obnakos

dalinbl npenobyyeHHOM Moaenm
ONA NeTEKTMPOBAHMA NAOTHOM
06/1a4HOCTH, KOTOPbIE MOTYT
MCNONb30BaThLCA A1A BUHAPHOMN
KnaccuduKaumm, aHanmsa
061a4HOro NOKpPoBa U
onpeaeneHna XapakTePUCTHK.

v [on. moaynb

[on. moaynb

/3BnedeHwne gopor

dalinbl npenobyyeHHOM Moaenm
[LNA V3BNEYEHUA J0POT, KOTOpble
MOTYT UCMONb30BaTLCA AN
HBUHapHOW KnaccuoduKaumm,
aHanv3a Lopor 1 onpeaeneHms
XapaKTEPUCTUK.

v Jon. moaynb

[on. moaynb

13BNEeYEHME CONHEYHbIX
HaTape

dalinbl npenobyyeHHOM Moaenm
ONA U3BNEYeHUs
bOTO3/1eKTPUYECKNX OOBEKTOB,
KOTOPbIE MOTYT MCMOMb30BATLCA
O1a BUHApHOM KnaccudukaLmm,
aHanusa v onpeaeneHuns
XapaKTEPUCTUK.

v Jon. moaynb

[on. moaynb
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PYHKUMUOHANBHbIN
AT OnucaHue basoBsas CraHgapTHan PaclumpeHHan
dalinbl npenobyyeHHOM Moaenm
017 0BHAPYKEHUA N3MEHEHN
NMOCTPOEK, KOTOPbIE MOTYT v [on. moaynb [on. moaynb
MCMNONb30BATLCA A5 BbIAB/EHUA
N3MEHEHWUN.
dalinbl npenobyyeHHOM Moaenm
O1a 06paboTKM CHUMKOB
Mogenb ANs CHUMKOB CBEPXBbICOKOTO paspelleHus,
CBEPXBbLICOKOrO KOTOPas MOKET UCMOb30BaTbCA v Hon. moayne Don. mopynb
paspeleHus NS yNyYlWeHna AeTanmsaumm
n306parkeHnit MeToaom
cBepxpaspelleHus.

AHann3 M3MeHeHUM
nocTpoek
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6. PYHKUNOHANBHOCTb ANA pasnyHbix OC u
apXUTEKTYP

HactonbHan MMC UMKNOH obecneunsaeT KpoccnnatGopMeHHYHo rMBKOCTb: NOHbIK Habop GYHKUMIA AOCTYNEH B
cuctemax Windows (64-paspasHbix). NonbaoBatenam Linux npesnaratotcs OTAeNbHblE pefaKkLmm AN
apXUTEKTYpP X86-64 1 ARM, 0AHAaKO HEKOTOPbIE GYHKLIMOHANbHbIE MOAY/TM MOTYT UMETb OrpaHnNYeHus,
3aBUCALLME OT KOHKPETHOW NaaThopmbl. [prBeAEHHaA MaTpULA ONUCHIBAET COBMECTUMOCTb OCHOBHBbIX GYHKLMIA
¥ LONONHWUTENbHBIX MOAYNEN C ONEePaLMOHHBIMU CUCTEMAMK, YTO NO3BOAET NO/b30BaTENAM Pa3BOpPaYnBaThL
nporpaMmHoe obecneveHune B NPeAnoyTUTENbHOM cpee — KaK Ha BbICOKONPOW3BOAMTENbHbIX pabounx
cTaHumax Windows, Tak 1 B pamKax CneLmanv3vpoBaHHbIX pelleHuni Ha base Linux.

DYHKUMOHaNbHbIM

OnucaHue Windows Linux x86 Linux ARMv8
MOAyNb

YnpasaeHne AaHHbIMM v v v
O6paboTKa AaHHbIX v v v
KoHBepTaumsa AaHHbIX v v v
PenaktuposaHme v v v
[aHHbIX

basoBas kapTorpadua v v v
KomMnoHOBKM v v v

CosnaHve Talnos B
MHOT03a1a4HOM PEXume,

Talinbl KapTbl . v v v
npoBepKa TalnoB, ynpasaeHue
Tannamm
3D-cueHa Opyrue v v v
Co3pgaHue TalnoB 13 AaHHbIX « «
obnaka Touek
bazosbil
NPOCTPaHCTBEHHbI VA v v v
aHanus
HpOCTpaHCTBeI—leIM v v v
CTaTUCTUYECKMIA aHaNmn3
OnHammyecKan v v v
cermeHTaums
leoKoaMpOBaHue v v v
OHAaliH cepsuChl v v v
ABTOMaTM3aLMA v v v
06paboTKM
Monb3oBaTenbCKan
v v v
pa3paboTka
Basa reofaHHbIX v v v
PacwwupeHHoe
P v v v
ynpasaeHne AaHHbIMK
PacwwnpeHHan
P v v v
06paboTKa AaHHbIX
Tononorus v v v
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PYHKUMUOHANBHbIM

OnucaHne Windows Linux x86 Linux ARMv8

MoayJb
PacwwnpeHHoe
penakTMpoBaHune v v v
[aHHbIX
3D-pefakTnpoBaHune v v v
CraHpapTHan v v v
KapTorpadmsa
[unarpammbl CTaTUCTUKK v v v
Oawbopapi v v v
Mpad 3HaHWUi v v v
NHcTpymeHTbI Python v v x
Murpauma AaHHbIX v x x
YnpasneHue 6onbwmmm v v «
[JaHHbIMU
AHanus 6onbLInX v v
[aHHbIX

PacluMpeHHbI i
AHaNM3 HaZIOKEHWA, MONUTOHBI

NPOCTPAHCTBEHHbI N v v v
TucceHa
aHanus
PacwwnpeHHan
- v v x
KapTorpadus Al-kapTorpadua
BuaeoKkapTbl v x x
AHanu3 BUAEOAAHHbIX v x x
MpOCTPaHCTBEHHBIN v v v
aHanus
CeTeBOM aHanM3 v v v
MalunHHoe obyyeHmne v v x
3D NpoCTPaHCTBEHHbIM v v v
aHanus
3D ceTeBoi aHanu3 v v v
3D cneumpanbHble v v v
abdeKThbI
3D reoam3anH Opyrue v v v
MmnopT moaenu (SKP) v x x
UmnopT mogenu (FBX) v v x
2D aguHamunyeckme v v v
KapTo-Cxembl
2D mozenupoBaHue v v v
cUTYyaumi
3D anHamun4yeckme v v v
KapTO-Cxembl
3D moaennpoBaHue v v v
cUTYyaumi
Obpabotka A3 v v v
MpocmoTp v v v

HaBUMAUMOHHbIX KapT
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PYHKUMUOHANBHbIM
MoayJb
MpenobyyeHHasa moaenb
ONA BbIABNEHMA TMMNOB

3eM1eno/b30BaHNA

OnwvcaHne

Windows

v

Linux x86

v

Linux ARMv8

MpenobyyeHHas moaenb
LNA U3BneveHun
NoCTpoeK

MpeaobyyeHHans moaenb
O1A U3BNEYEHUNA BOAHbIX
0bbeKkToB

MpenobyyeHHas moaenb
018 U3BNeYeHUn c/x
3emenb

NpenobyyeHHan moaenb
[ONS U3BNEYEHUA TENA UL,

MpeaobyyeHHas moaenb
ONS U3BNEYEHUA NIECHbIX
0bbekToB

MpeaobyyeHHas moaenb
ON5 U3BNeYeHun
obnakos

MpenobyyeHHan moaenb
LA U3BNEYeHMs Jopor

MpenobyyeHHas moaesb
LNA V3BNEYEHUA
bOTOTEKTPUYECKMX
06beKToB

MpenobyyeHHas moaenb
N8 aHanu3a
N3MEHEHMIA MOCTPOEK

MpenobyyeHHas moaens
[N9 CHUMKOB
CBEPXBbICOKOIO
paspelueHus
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