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MIPOBECTH pacyE€T MHOTHX BapuaHTOB mojoopa COM c 1iepto moaydeHus: Haubosee
MPOCTON U YCTOMYMBOU BBIYMCIIUTEIILHOW CXEMBI.
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B.A. Kynenbkun
NHTEI'PALIMUOHHAS TNTAT®OPMA «MHTET'PA-ITJTAHETA-4D»
(Koncopiuym «MuTerpa-Cy»)

C pazButueM reoundopmarmonubeix cucrem (I'MC), 2D u 3D, nosiBunachk
HEOOXOAMMOCTh B YIPOIIEHUH MPOCTPAHCTBEHHON MH(OpMaLUu. AHAINU3 IPOLECCOB
¢ nomortisio ['MC Bce yamie Tpedyer yueTa ux IuHaMuKH. J[J1s pereHus 3Toi 3a1a4u
(GYHKIMS ~ TPEeXMEpPHOro  NPEJCTaBICHHUS  MECTHOCTH UM OOBEKTOB YK€
HegocrarouHa — ['MIC Hy»kaaroTcs B TONOJHEHUN YETBEPTHIM U3MEPEHHUEM - 4D.

[ToaTomy xkomnanuei «MHterpa-Cy Oblia pa3zpaboTaHa YHHKalIbHasi CHCTEMA,
KOTOpasi BBIXOJUT 3a PaMKH INPOCTOW MHTerpauuu natuukoB u I10 - «UHrerpa-
[Inanera-4D».

MsbI yCOBEpPIIEHCTBOBAJIM AITOPUTMBI MPOrPAMMBI, U CETOAHS MbI MOXEM
00BEIMHUTL BCE MOJCUCTEMBI 0€30MaCHOCTH B e€uHYI0 4D reonHpOpMallMOHHYIO
CUCTEMY, NPEJICTABISIONIYI0O CUTYallMOHHBIN aHaIU3 TEPPUTOPUN U OOBEKTOB Ha
MHOTOCJIOWHBIX 3D KapTax ¢ BO3MOKHOCTBIO OTOOpakeHUs] MHUUIACHTOB. Tenepsb BbI
CMOXKET€ [MpOoCMaTpuUBaTh MPOU3OUICANINE paHee COOBITHS, BEPHYBIIUCH B
MHTEPECYIOIINNA BaC OTPE30K BPEMEHH, 3a(pUKCUPOBAHHBIM CUCTEMOM. JTO IacT BaMm
BO3MOKHOCTb C(HOPMHUPOBATH CTATUCTUKY MPOUCILIECTBUH.

[Toacucrema oToOpa)keHUs: MPEACTABISIET cO00M KpoccraThopMeHHOE TpH-
JIO’KEHHUE, KIIF0YEBOM OCOOCHHOCTHIO KOTOPOTO SIBJISIETCSl €UHBIN, OECIIOBHBIN BUP-
TyaJbHBINA, YETHIPEXMEPHBIM MUpP, OXBATHIBAIOLIUI BCIO TUIaHETY, 3((EKTUBHO HH-
TErpyupysi, YIpaBisid U aHAIW3UPYS MPOCTPAHCTBEHHO-BPEMEHHBIE JAaHHBIE OT pas-
JUYHBIX CHCTEM.

VY coBepIIeHCTBOBaHHBIE aJITOPUTMBI CUCTEMBI BKIIFOUAIOT B CEOSI:

o OObenuHeHne JaHHBIX U3 HECKOJbKUX UCTOYHUKOB M MIPUMEHEHUS Me-
TOJIOB U MHTEPHOJISALIUU JJIsl TOTYyUYEHUs pa3BEPHYTON MHGOPMALIHH.

o Koppensiius gaHHbIX 00beIMHAET CX0XKHUE JATYUKU U KaMephl OJHO-
ro oObEKTa, TEM CaMbIM CHUasi KOJIMYECTBO JIOKHBIX TPEBOT.

o Koppensauust coObiTuil  onpenensier, Ka3ajloch Obl, pa3HOPOJHBIE CO-
OBITHSA U YBEIOMJISIET OTIEPATOPA, UTO OHU MOTYT OBITh CBSI3aHbI, 3TO IOMOTAET UTHO-
pUPOBATh OTBJIEKAIOIINE (PAKTOPHI U ONMPEIEIUTh YIPO3bl 0€30MaCHOCTH.
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o Knacrepuzanus - o0beauHSIET OMHOTUITHOE 000PYI0BaHUE JJIsl Hepap-
XMYECKOM KOMIUJIEKCHON OIIEHKU COCTOSIHUSI OOBEKTa: HEHCIPABHOCTH, TPEBOTH, 3a-
npoc oOCTyKUBaHUSI.

o Cxemorexnuka - OToOpakeHHe BCEX YCTPONCTB CHCTEMBI U UX CBS3EH
B BHJIC MEPApXHUECKOro JepeBa. ABTOMAaTUYECKOE M pydHOe (hopmupoBaHHe 0a3bl
JAHHBIX YCTPOMCTB, MPOTPAMMHUPOBAHUE JIOTUYECKUX CBS3EH MO JIMHUAM TEpeaadu
JAHHBIX, TUTAHUS U T.JI.

o NurepaktuBHOe PyKOBOJCTBO — MOIIAroBbi€ MPOIEAYPhl YIIPABICHUS
paboyuM MPOIECCOM C BO3MOKHOCTBIO B3aMMOJICHCTBUS C CUCTEMaMU OH-JIaliH TeX-
NOJJIEP)KKU U HACTPOiKU. Bce AeiicTBUS 3aUCHIBAIOTCA I KPUMUHAIMCTHYECKON
AKCIIEPTU3BI TPU BO3MOXKHOM MTPOUCIIIECTBUH.

o CriennanbHbIe CIIOM — BOMPOCHI KOMIIETEHIIMH CITY>KEOHOTO WM CEK-
PETHOTO MCIOJB30BaHUs, pacCMaTpUBaeMble UCKIIOUUTEIHFHO Ha OMPEICIIEHHOM pa-
6oyem mecre.

o 3aKJIa Ky - MO3BOJISIIOT CHCTEMHBIM OIEpaTopaM MoMedaTh COOBITHE U
BCE CBSI3aHHBIC C HUM JaHHBIC JATYMKOB, KaMep WJIM HApYIICHUS MPaBUJ JOCTYTa,
JUTSL TaJibHEHIIIeTro aHaIK3a.

o NHUMIEHTH - WHCTPYMEHTBHI TOMJICPKKU TPUHATUS PEIICHUN, TMpH-
3BaHHbIE [TOMOYb ONEPATOPY CUCTEMBI ITPH BBHIMOJIHEHUH PA3IMYHbBIX 337[a4 BO BpPEeMs
WHITUJICHTA, YBEJIMUMBAsl CKOPOCTh U 3((PEKTUBHOCTH pabOTHI, aBTOMATUYECKU OTO-
Opaxkast CBsI3aHHBIE C HUMH BH1€0(aiIbl M COOBITUSI CHCTEMBI.

«uterpa-Ilnanera-4D»  npumeHuma i pabOThl Kak C HEOOJBIIUMH
00BEKTaMH, HAIPUMEP, OJUHOYHBIMH 3/TAaHUSIMU WU MOJABIKHBIMH CPEICTBAMH, TaK
U C TEPPUTOPHAIBHO MPOTSKEHHBIMU OOBEKTaAMH, TAKUMHU KaK OONbIINE 3aBOJBI U
Jaxke 1LieJible ropo/a.

OCHOBOW NOCTPOEHHSI TAaKOr0 BUPTyasbHOro Mupa B «MHrerpa-Ilnanera-4/1»
apisitoresa nanaeie Open Street Map. Takke cuctema UMeEeT MEXaHHU3M HAJIOKCHHUS
CJIOEB, KOTOPBIH MO3BOJISET J0OABIATH B 30HBI MHTEpECa JaHHbIC U3 PA3IMYHBIX IeO-
uHdopmanmonnsix cucrem (I'MC), takux xak 'MC "Ilanopama", ArcGIS u T1.1., C
MOMOIIBIO CTAaHJAAPTHBIX MPOTOKOJ0B 0OMeHa reoganubiMu (WMS, TMS, XYZ Tiles
U T.1.). Bce 00beKThI, pa3MeliaemMbie B TAKOM BUPTYyaJIbHOM MUpPE, UMEIOT reorpadu-
YECKYIO MPUBSA3KY U 0TOOpaXkaroTcsi B Maciirade.

[Toacucrema otoOpakeHus MO3BOJISAET M00aBIATH, OTOOpaxkaTh U KOHTPOJIU-
pOBaTh B BUPTYyaJIbHOM MHPE pPa3IMYHble 0OBEKTHI, TAKHE KaK 3/1aHUS U COOPYKEHHUS,
MOJ3€MHbIE U Ha3eMHbIE KOMMYHHKAIUH, JAaTYUKA MHTErpUpOBaHHBIX B «HTerpa-
[Tnanera-4/]» cuctem, 0ObEKTHI CHCTEM CITyTHUKOBOW HaBUTALIUU U T. 1.

OOBeKTH BUPTYaJIbHOTO MHpA MOTYT MMETh PA3IUYHYIO CTENEeHb JeTaan3a-
1M, 3JaHUS] MOTYT UMETh TOJBKO (hacaj U KPBIIIY U MOTYT OBITh TOYHOW KOTHEH
peaIbHOTO MPOTOTHIIA CO BCEMU BHYTPECHHUMH TEPEKPBITUAMU, CTEHAMH, ABEPIMHU H
T.I1.

B noxcucreme otoOpaxkeHus peann30BaHa TEXHOJIOTHS JOMOJHEHHOW BUPTY-
aNbHOW peanbHOCTH, MPEACTaBIIsIONIEe COO0N BUIEON300pakeHre, "HaIoKeHHoe" Ha
00BEKTHI TPEXMEPHOT'O MHUPA, YTO MO3BOJISIET OOJIee MOJTHO BOCIIPUHUMATh MHGOpMa-

279



@ Tpyabl MexayHapogHOW Hay4YHO-TEXHMYECKON KOHepeHumn, Tom 2 MUT 2015
L—(t «[lepcnekTnBHble NHOPMALMOHHBIE TEXHONOMMMU»

LU0, T.€. BUAETh OJHOBPEMEHHO PACIOJI0KEHUE BUACOKAMEPHI B TPEXMEPHOM IIPO-
CTPaHCTBE U MOCTYIAIOIIEE C HEE BUCOU300paKeHHE.

Texuonorust coznanus 4D-I'MC crana 10CTyIHOM ¢ MOSIBIGHUEM B MOCJIEAHEN
BEpPCUM KJIMEHTCKON mporpaMmsel momyispHoro cepBuca Google Earth monnepxku
0TOOpakeHHsI U3MEHEHHsI 00BEKTOB BO BpeMeHH. OqHako, B oTinuue ot «uTerpa-
[Inanera-4/1», B Heli HEBO3MOKHO rapaHTUPOBATH COXPAHHOCTD JIFOOBIX JTUYHBIX WIIH
CEKpPETHBIX JAHHBIX, a TAaK)K€ MHTErPAlMI0 BCEro CIEKTpa OOOPYIOBaHUS CUCTEM
0€30MacHOCTH U MOHUTOPUHTA.

[TocTynaTel MOCTPOEHUS CUCTEMBI:

«MMHTEI'PA-4]1» pa3paboTaHa Ha OCHOBE MPUHLMUIIOB OTKPBITHIX CHUCTEM, C
LEIBI0 YOPOILIECHHUS MHTErpauuu ¢ Apyrumu cucteMamu. «HMuterpa-Ilnanera-4/1»
JIOJIKHA COJIepKaTh OTKPBIThIE MPOrpaMMHbIE MHTEpP(ENCHl A1 UHTETpaluu C MC-
TOYHUKAMU MHGOPMAIMM U BHEIIHUMHU HH()OPMAIMOHHBIMH cucTeMamu [Pacmops-
xerne [IPABUTEJIBCTBA POCCUMCKON ®EJEPAILIAU ot 17 nexabps 2010
r. Ne2299-puno I'OCT P 22.1.12-2005 n.5.1].

. Bce mporpammubie komnoneHTsl «WHTEerpa-llnanera-4/1» saBasroTcs
KpoccIiaTpOpMEHHBIMU U PabOTaIOT MOJA YIPABICHUEM OMEPALMOHHBIX CHCTEM C
OTKPBITBIM UCXOJHBIM KOJIOM.

o «nterpa-Ilnanera-4/1» nomkHa uMeeT BO3MOKHOCTh UMIIOPTa KapTo-
rpaduyecKuX TaHHBIX OOIIETPUHATHIX OOMEHHBIX (hOPMATOB.
. «urerpa-Ilnanera-4/[» obecrneunBaeT AOCTYI YHOJIHOMOYEHHOMY

JUITYy K pasperieHHon nH(popMaum, 3aiyIeHHON AIeKTPOHHON MOAMKUCHI0 U MeXa-
HU3MOM IudpaIuu, ¢ TepMUHAJA, UMEIOIIEro JOCTYI K ceTu Internet.

o Hoctyn k pecypcam «Murerpa-Ilianera-4/]» u mpaBa nojsy4yeHus: WH-
dbopmanuu ¢ 00bEKTOB 3aITUIIEHBI JIEKTPOHHOM MOJIIMUCHIO.
o JIJist moATBEepKACHUSI TOCTOBEPHOCTH, BCE IAHHBIEC U BUACO(ailiibl, IpU

XpaHEHUHU Ha CepBEpe U MPHU Iepeaue, 3aluilIeHbl dJICKTPOHHON MOAMUCHIO.

B Hactosimiee Bpems «Uuterpa-Ilnanera-4D» sBisieTcss €AMHCTBEHHBIM
YHUBEPCAJIbHBIM HHCTPYMEHTOM HE TOJBKO JJIsd aHajdu3a CHUTyalluid, HO W JJIs
IPOTHO3UPOBAHUS PA3BUTHS COOBITHIA, a TaAK)KE€ MOHUTOPUHTA OOCTAaHOBKH OOBEKTOB
J1000T0 HAa3HAYECHUS.
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K.C. Kynsra, I'.H. 3Bepes, I1.B. Bunorpanos

I[MTPUMEHEHUE TTPOMBIIIJIEHHBIX NTHO®OPMAILIMOHHBIX TEXHOﬂOFIﬂﬁ
AJI IPOEKTUPOBAHNMA Y U3I'OTOBJIEHNA MOJEJIbHO-JIMTEMHOU
OCHACTKMU KPVYIIHbBIX KOPITYCHBIX JETAJIEM CTAHKOB C UITY

(Y pumcknmii rocy1TapCTBEHHBIN aBUAITMOHHBIA TEXHUIECCKUN YHUBEPCUTET)

AKTyaJbHOCTh MPo0JeMbl. OCHOBA KOHCTPYKIIMM COBPEMEHHOTO CTaHKa C
YUCJIOBBIM TporpaMMHbIM yrpabieHueM (UIIY) — kpymnHble KOpIyCHbIE JeTaiu
(KKII), nanpumep, CTaHUHBI, KOJOHHBI U T.N. VX MaccoBas 10Jis B KOMIIOHOBKE
crtankoB npebimaet 70% [1]. Ilonyuenne 3aroroBoxk KK/ nmutbeM, y10BIETBOpSET
YCIIOBUSIM CTA0MJIBHOCTU PAa3MEPOB, KECTKOCTH U BUOPOYCTOMUMBOCTU CTAaHKOB C
UIIY [2]. B cBsi3u ¢ 3TUM JUTEHMHOE MPOU3BOJCTBO SIBJISIETCS OJTHUM U3 BaXKHEUIIUX
TEXHOJIOTUYECKUX TMEPEIEIOB, BIMSIOIIMM HAa TEXHUKO-3KOHOMHYECKHE MOKAa3aTEIn
MPOJYKIIMKA CTAaHKOCTPOUTETBHBIX Tpeanpuatuil. [IpombinuieHHble WHOOPMAIMOH-
HbIE TEXHOJIOTUU B JINTEHHOE Npon3BoacTBO KK/ BHEIpEHBI HENOCTATOYHO.

[IpoBenennslii ananu3 nureitHoro npousBoactsa (JIIT) na nmpeanpustun HITO
«Crankoctpoenuey (T. Crepnautamax) [3] BbIABHI HU3KYIO 3(DPEKTUBHOCTD HCIIONb-
30BaHusa  mporpamMmmHoro  obOecrieuenuss  (I[IO)  nokanbHBIX  TOACUCTEM
CAx (Computer Aided Technologies), kak COBOKYMHOCTH Pa3JIMUHBIX TEXHOJOTHUM
aBTOMaTU3allMM ¢ mnoMoulplo OBM, OTCyTCTBHE MNPOrpaMMHOIO B3aHUMOJEHCTBHUS
ATUX MOJCUCTEM KaK Ha YPOBHE yIpaBJIEHUs, TaK 1 HAOOPOB JIAHHBIX.

B emuHnyHOM M MenkocepuitHOM mpou3BoacTBe OTIMBOK KK/ BbIsBIEHBI
CHEAYIOUINE TEHACHLINH:

— 3HAYUTEIbHBIE SHEPreTUYECKHE, MaTepUalibHble W TPYJOBBIE 3aTpaThl B
Manod()PeKTUBHBIX, TOCIenoBaTeNbHBIX OusHec-mporeccax (bII) paspabotku mnu-
TeriHou TexHonoruu (JIT) u Hu3Kas cTeneHs uX aBTOMaTHU3alluy;
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