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VYBaxaemble Konsieru!

Mpodeccus reonora y 60MbIWMHCTBA U3 HAC accoLUMpyeTCs € bBeckpaiHMMU NPOCTOPaMU «NpUPOS-
HOM KnagoBoit» Poccn — Cubupbio. BeposTHO No3TOMY 3TOT HOMEp, NOCBALIEHHbIA NPOhEeCCMoHaNb-
HOMY Npa3AHUKY «[leHb reonoray, nepebiMU YBUAAT B TOPOAe, ONMLETBOPSAIOLLEM 3TOT Kpah — HoBocu-
6upcke. Cyabba Hallero xypHana TECHO CBAA3aHa C 3TUM ropofoM. lepBblit Homep XypHana «feonpodu»
Obl1 aHOHCUPOBAH U MpefcTaBieH cneyuanuctam, pabotawwmm B HoBocubupcke: yyeHbIM 1 npenoga-
Batenam CITA, pykoBogutensam u cotpyaHukam «3anCubnecnpoekt» u CHUUITUMC. Mbl 6narogapHsl
BCEM, KTO MOBEPW B HALL XypHaN, NOLAEpKan ero Ha 3Tane CTaHOBNIEHWUS U NPOJOIKAET y4acTBOBATh B
HeM B KayecTBe aBTOPOB, MOANMUCYMKOB U peknamopatenein! Hageemcs, uto xypHan «lfeonpodu» ctaHet
OAHMM M3 KaTanu3aTopoB fanbHeiilero pa3sutus npoekta «[EQ-Cubupb». C npeeit cozgaHus 3toro
NPOEKTa, BK/oYalowero MexayHapoAHbIA Hay4YHbI KOHTPeCC W BbICTABKY, YuTateneii 3HaKOMAT PeKTop
CITA A.Tl. Kapnuk 1 npopekTop no MHHOBaLMoHHoi festensHocTu CITA B.A. Cepegosuy (c. 28).

Bonblwoit oTpsA reonoroB pabotaeT B NPOEKTHO-M3bICKATENbCKUX OpraHu3auuax. OT ux 3HaHWIA U
YMEHUSA 3aBUCAT HALLEKHOCTb M JONTOBEYHOCTb CTPOSALWNXCA 3AaHUIA U coopyxeHnid. O cocTosHUM W
nepcneKkTUBax pa3BUTUA POCCUIACKMUX MPOEKTHO-WU3bICKATENbCKUX KOMNAHWIA paccKa3biBaeT Npe3npieHT
HUMW «UHxTeo» (KpacHopap) 0.B. Kawapa6a (c. 6).

OpHUM 13 YCTPOICTB, NpefHa3HaYeHHbIX A1 30HAUPOBAHUA TPYHTOB, ABAAIOTCA reopagapsl. Nepso-
HaYyaNbHO OHU BHEAPANUCH B MHXKEHEPHO-TE0NOTNYECKNUX U3bICKAHUAX, 3aTEM UCMOJIb30BANUCh NpU 06-
CNIe[0BAHUMN COCTOAHWA aBTOMOOUIbHBIX JOPOT, @ B HACTOALLEE BPEMSA NMPUMEHSAIOTCA MPU CbEMKE MOA-
3eMHbIX KOMMyHUMKaLWii. OLHOMY U3 Takux NpMbOpoB nocBslieHa cTatba [.A. YuxyHoBa (c. 14).

Cneuuannctam NpoOeKTHO-U3bICKATENbCKUX OPraHuW3aLuii U reonoro-reofe3nyeckux OTAeN0B ropos-
CKMX YNpaBNeHUi apxXUTeKTypbl U rPpajocTpoUTENbCTBA OyAeT HTepecHa cTaTbs B.A. Bo3HeceHckoro v
B.W. HemueBuya o HOBOM WPOKO(OPMATHOM CKaHepe (c. 24).

Bcero 9 ner Ha3zaj NoABMAUCH NEPBble NPOMbILLIIEHHbIE HAa3EMHbIE N1a3epHble CKaHUpYyIoLLMe cucTe-
Mbl. Ho HafMume y HUX OrPOMHbIX BO3MOXHOCTEN, OCHOBAHHBIX HAa MPUHLMNMANILHO HOBOM COCO6e Mo-
Jly4eHUs MPOCTPAHCTBEHHbIX JAHHbIX 06 06CNefyeMoM 06bEKTE, MO3BONUIO 3aBOEBATL NPU3HAHME MHO-
TMX cneLnanucToB. B 3ToM HoMepe JypHana pacckasbiBaeTcs 0 ABYX 06/1acTAX UCNOAb30BaHUSA Ha3eM-
HbIX Ta3€PHbIX CKAHEPOB: B FOPHOI NpoMmbiwneHHocT — A.A. KoBpoB (c. 10) u npu BoCCTaHOBNEHUM
¥ pecTaBpauun namaTHUKOB apxutektypbl — M.}0. OpyxuHuH (c. 17) u A.H. Poit (c. 20).

Lnpokoe BHefpeHME LUGPOBLIX METOAOB NO3BOJSET NOJYyYaTh AaHHbIE 06 U3yYaeMblX MPUPOAHbIX
00bEKTAX UM UCKYCCTBEHHBIX COOPYXEHMUSX B BUAE, yiOOHOM As fanbHeiilei 06paboTku B creLua-
JIN3UPOBAHHBIX KOMMbIOTEPHBIX NPOrpaMMax. ITO MPUBENO K WHTEHCMBHOMY Pa3BUTUIO MPOrPaMMHbIX
KOMMNEKCOB W UX WWPOKOMY BHEAPEHMUIO BO BCE HOBbIe MPOM3BOACTBEHHbBIE NpoLecchl. B paspene «Tex-
HOMIOrMK» NPUBOANTCA HECKOJIbKO CTaTel, MOCBALEHHbIX Pa3INYHbIM MPOrPaMMHbLIM CPEACTBAM /1S pe-
WeHNA cnepyoLmx 3apay:

— aBTOMATM3alyMun B 06NnacTU reofesnin, kKaptorpaduu, reouHpopMaT1Kky, 3eMaeyCTponcTBa U HaBU-
rauyum — 0.B. benenkos n A.T. lemupeHko (c. 58);

— CO03JaHusA aBTOMATU3MPOBAHHOW TEXHONOrMYECKOW NIMHUM NPU BbIMONHEHWUMN 3€M/IEYCTPOUTESb-
Hbix paboT — A.C. KanunuH (c. 61);

— C03JaHus opToOTONNIAHOB NO MaTepuanam Kocmmyeckon cbeMkn — A.W. Anunnos n B.b. Keke-
nngze (c. 53);

— OLEHKN U3MEHEHWIH B IECHOM NOKPOBE MO AaHHbIM KOCMUYECKOro MOHUTOpMUHra — M.B. 3uMuH un
[.A. Yupkosa (c. 49);

— onpefeneHns MaTepuanoB UCCIefyeMbiX 0ObEKTOB Ha 3€MHOI MOBEPXHOCTU MO FMNepCneKkTpab-
HbIM KOCMUYeckuM n3obpaxenuam — A.B. Abpocumos u A.C. YepenaHos (c. 55).

B paspene «Oco6oe mHeHue» maBHblii uHxeHep LIMATM «BUCXATU-LLEEHTP» A.H0. KoHcTaHTuHOB
npepfiaraetT BOCCTaHOBMTb roc3aka3 Ha CoO3faHMe W 0OHOBAEHME MiaHoB MacwTabos 1:10 000 u
1:25 000 pns uenen 3emaeycTpOMCTBA, 3eMeNbHOIO KafacTpa MU MOHUTOPUHIA 3eMeflb U NpPefoCTaBUTb
tyHKUMM DOHAOAEPKATENS STUX MNAHOB 3aMHTEPECOBAHHbIM OpraHu3aLusam (c. 65).

ExkerogHo nepBble BeCEHHME MeCsALbl HAChILEHbI BbICTaBKaMU U KOH(EPEHLUAMU, NPe3eHTaLUAMU HO-
BOro 060pyAOBaHMA U NpOrpaMMHoOro obecneyeHus. He ctan nckntoyeHuem u 3ot rog. B pasgene «Hoso-
CTU» MOXHO O3HAKOMMUTLCA C UTOraMu HeKoTopbix mpowepwmx cobbituii: INTERGEO East (Bonrapus)
(c. 32) 1 GEOFORM+ 2007 (c. 36), a Take c MHopMaLmeil 0 HOBbIX Npubopax (c. 45) 1 usganusx (c. 35).

Bnepean npepcTouT elle MHOTO MHTepecHbIX MeponpusaTuit (c. 69). Xenaem ux opraHusatopam u
yYacTHMKaM NJ0A0TBOPHOI paboThl U YCNexoB B peann3aLuy 3afyMaHHbIX naaHos!

Pepakuus xxypHana
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COAEPXAHUE

Pepakuma 6narogaput KoMnaHuu,
nopjepaswmne UsfaHue KypHana:

pynna KomnaHuii «leoTexHonornmy,

«leoctpoiusbickaHusy, «MHxleol MCx», MPUH,
LaserBuild, CSoft, «Pakypc», lpynna komnanui
«Tankay, «leofe3nyeckue npudopsly», Sokkia,

Trimble Navigation, Leica Geosystems,

«leoTpeinpy, «CoB3oHay, «leoJINLAPY,
«GPScomy, LleHTp npuknagHoi reognHamukm,
«MPA/M TPYMy», «3CTU MAMy, NTL «CkaHIKey,

[pynna komnaHuii «MpomuedTerpynny,
«Pycckas MpombiwnernHas Komnanua», «Hesa
TexHonomkuy, HIM «leocuctemay, «Tpuaga
nntoc», HoBOCMOUPCKNIA MHKEHEPHbIN LEeHTP

Yupeputens
B.B. lpowes

[naBHbI pepakTop
M.C. PomaHunkoBa

PepakTop
T.A. KameHcKasn

lepeBop aHHOTaLUMM cTaTein
E.b. KpacHoneBueBa

[ln3ainH makeTta
U.A. MetpoBuy

[n3aitH 0610XKM
B.A. boroytanHoB

HTepHeT-noanepka
A.C. KHAa3zes

Mpu oopMIEHUM NEPBOII CTPAHULbI 0BN0KKM
ucnonb3oBaH doto-apxus Atlas Copco Ha
www.atlascopco.com/photo

Pepakuus:

MoutoBblit agpec: 117513, MockBa,
Jlenunnckuin np-t, 135, kopn. 2
Ten/dakc: (495) 223-32-78
E-mail: info@geoprofi.ru
WHTepHeT-BEpCUuA
www.geoprofi.ru

lMepeneyatka matepuanos 6e3 paspeleHus

pepakunu 3anpeuwaetca. Muenne pepakunm

MOJeT He coBMnajaTb C MHEHWeM aBTOPOB.
Pepakuna He HeceT OTBETCTBEHHOCTM 3a
cofiepxaHue peknamHoil MHGopMaLmuu.

CBMpeTenbCTBO O pernctpauuu B MuHneyatu
Poccum MU N2 77-14955 o1 03.04.2003 r.

MepruoguyHOCTb U3aaHNUA —
WecTb HOMEPOB B rO4.

WHAeKc ansa nognmMcKu B 006beaNHEHHOM
kaTtanore AreHtcta «Pocnevate» 85153.

Tupax 5000 3K3.
LleHa ceo6ogHas

Homep nognucaH B neyatb 17.04.2007 r.

MpepneyatHas NnoAroToBKa
WHdopmaumnoHHoe areHTcTBo «[POM»

Meuvatb N3patenscTBo «[pocnekT»

TEXHOJIOTUU

0.B. Kawapaba

COCTOAHMWE U NEPCNEKTUBbI PA3BUTUA POCCUMCKUX
NPOEKTHO-U3bICKATENbCKUX KOMMAHUWA

(HA NPUMEPE HUNMU «UHIKTEO»)

A.A. Kospos

TEXHONOTUA ONPEJENEHUA OBBEMOB FOPHbIX NOPOJ,
B KAPbEPAX U HA CKNAJAX METOJOM

HA3EMHOIO JIA3EPHOI0 CKAHUPOBAHUA

[O.A. YnxyHoB
FEOPALAP RIS-MF AnA UCCNELQOBAHUA TPYHTOB U
CbEMKMW NOA3EMHbIX KOMMYHUKALUA

M.10. [pyuHuH
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[0.H. Poi
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A.N. AnunHos, B.b. Kekenupse
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0.B. benenkos, A.l. lemnaeHko
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TEXHOJIOTUU

COCTOAHUE N NEPCNEKTUBDI
PA3BUTUA POCCUNCKMX NPOEKTHO-
U3bICKATEIbCKUX KOMMAHUHN

(HA MPUMEPE HUNMU «UHIKIEOD»)

0.B. Kawapa6a (HUMWN «UHxTleo», KpacHonap)

B 1968 r.

OKOHYMN JIbBOBCKMIA OpaeHa JleHWHa NOAUTEXHUYECKUIA WMHCTUTYT MO CReLUanbHOCTU

«acTpoHoMmoreoae3usy. TpyaoBYH AeATENbHOCTb Hayan MHXEHEPOM acTPOHOMOreoAEe3UCTOM B 3kcneauuumn N2 205,
paboTan B CypoBbIX KNMMATUYECKUX YCNOBUAX KamyaTcKoi 06nacTu 1 YyKOTCKOro aBTOHOMHOTO OKpYra, 33 pyOexom
— B HapogHoit Pecny6nuke AHrona. B 1996 r. obpasosan v Bo3masun 3A0 «Hay4yHo-uccienoBatenbCKui
NPOEKTHO-U3bIcKaTeNbCKMUI MHCTUTYT «UHxTeox». B HacToswee Bpema — npe3ugeHT 3A0 «HUMW «UHxxleo.

B nocnepHue rogsl poccuiickas
IKOHOMMKA OypHO pasBuBaeTcs.
MpucyTcTBYET yCKOpeHue, KOTO-
pOro He 3HaNW Apyrue CTpaHbl Mu-
pa. 3T0 NOKa YTO He HALIO AOXK-
HOrO OTPaXeHWA B MUPOBOII CTa-
TUCTUKE, HO NPOLLECC BUIEH HEBO-
OPYXKEHHbIM [Na3oM.

B aBaHrapg akTMBHO pa3BuBa-
OWMXCA POCCUNCKUX PErMOHOB
BxoauT M KpacHopapckuil Kpaw.
[eorpacnyeckoe  monoxeHue,
KMMaT, HaAnyne MOpCKUX NOpPTOB
W Apyrue akTopbl cnocobCTBYIOT
pa3BUTUIO PEruoHa, BbI3bIBAIOT
MHTEpEC y 3apybexHbIX U poCCUit-
CKWUX MHBECTOPOB.

Poccuitckas akoHomMMKa rotoBa
npuBieYb UHBECTOPOB Pa3fMYHO-
ro macwraba, HO WHBecTopam
HY)XHbI NPOEKTbI, B KOTOPbIE MOX-
HO BNOXWUTb [€HbIW U ObITb yBeE-
PEHHbIM, YTO MHBECTULMUM NPUHe-
CYT NpuOLLIbL (2 He UCHE3HYT B Ny-
YuHe OGecKpaiHUX POCCUINCKMX
npoctopos). CnepoBatenbHo, B
TaKoM cuTyauuum BO3pacTtaert
CNPOC Ha MPOEKTHO-MU3bICKaTEeNb-
CKune ycnyru.

B nto60oM WHBECTULWUOHHOM
npoekTe HEOOXOAWMO yyacTue
NPOEKTHO-MU3bICKATENbCKUX KOM-
naHui. BbinonHeHue npoeKTHO-
M3blCKaTENbCKUX paboT Tpebyer
1o 10% 3aTpat oT obuieit cTonmo-
CTW NpoeKTa 1 3aHumaet ot 10 go
50% BpeMeHU [0 NycKa 0ObeKTa B

3Kkcnnyataumio. B HacToswee Bpe-
M 3arpy3ka NpOeKTHO-U3bICKa-
TeNbCKMX KOMNAHWIN COCTaBAAET B
cpeaHem 1o 90%. Takum 06pasom,
Ha3pesaeT AeduUMT Npeanoxe-
HWUA KBanU@UUMPOBAHHBIX NPO-
€KTHO-U3bICKATeNbCKUX YCAYT, YTO
MOXeT CTaTb OrpaHWYMBaloOWUM
thakTOpOM Npw peanu3aLum MHBe-
CTULMOHHbIX MPOEKTOB Ha Teppu-
Topun PO, B uenom, n B KpacHo-
[ApPCKOM Kpae, B YaCTHOCTM.
CocTtosHne wn nepcnekTUBbI
pa3BUTUA MPOEKTHO-U3bICKaTEb-
CKMX KOMNaHWIi CKNafblBalOTCA U3
HECKONIbKMX COCTaBNAOLWMX.

~ MpepnoxxeHns Ha pbiHKe TPY-
Aa KBaNU(PUUUPOBAHHBIX UH-
XeHepoB

Ha npoTsxeHun nocnegHux
15 neT NOAroTOBKA WMHXEHEepHOro
COCTaBa B POCCHIACKMX By3ax OC-
TaBnsAna xenarb nydwero. Hanto-
fee  NPeCTUKHbIMU  CYUTANUCh
npoeccum pUANYECKOro n 3Ko-
HOMMWYECKOro HanpasneHuit. [laH-
HOe 06CTOATENbCTBO 0OYCII0BUIO
pe3Koe CHUXEeHWe NpenoXKeHun
KBanUhULMPOBAHHbIX UHKEHEPOB
Ha pbiHKe TpyAa B HacToslee Bpe-
Msi. AHanuM3 pbiHKA MOKa3biBaeT,
yto obecneyntb noTpebHocTs PO
B TaKMX Cneuuanucrax npu uene-
HanpasfieHHOW NOAUTUKE rocy-
AapcTea u GuU3Heca B JaHHOM Ha-
npaBfeHNUm yaaCTCs He paHee, YeMm
yepe3 7-10 net. Jeduunt Ha

pbIHKE Tpyma npuBen K 3Hauyu-

TENbHOMY NOBbLIWEHUIO pa3mMepa
3apaboTHOW nnaTbl KBanUULM-
POBAHHbIX COTPYAHMKOB. Tak, Ha-
npumep, B 3A0 «HUMKN «NHxTeo»
CpeAHuil pasmep exeMmecsyHou
3apaboTHOI nnaTel 4OCTUT MOYTH
60 ThiC. py6.

~ OCHOBHble OT/IMYUA POCCUI-
CKMUX U 3apy6exHbIX NPOEKT-
HO-U3bICKaTeJNIbCKMX KOMMNa-
HUM

[llednunt Ha pOCCUIACKOM PbIH-
Ke NPOEeKTHO-WU3bICKATENbCKUX YC-
Ayr npusnekaet 3apybexHble
NPOEKTHO-MU3bICKATENbCKUE KOM-
naHum, KOTOpble UMEIT PAL OTIK-
YUl OT POCCUIACKMX:

— paboTa ocyllecTBAseTCS BO
BPEMEHHBIX KonnekTueax (6pura-
4ax), 06pa3oBaHHbIX Ha Mnepuop
BbIMOJIHEHNSA NPOEKTOB;



TEXHOJIOTUUH

— KaK npaBuJo, ypoBeHb pas-
BUTUSA NPOrpaMMHOro obecneyeHus
M TEXHOMOrUI NPOEKTUPOBAHUA B
3apyGeXKHbIX KOMMNAHUAX BhILLE;

— 3apybexHble KoMnaHuw
06bI4HO He CMOCOGHbI Ha AOMX-
HOM ypoBHe obecneyuTb COrmaco-
BaHMe NPOEKTOB B POCCUIACKMX ro-
CYAAPCTBEHHBIX KOHTPOANPYIOLNX
1 Hafi30pHbIX OpraHax;

— 3HaAYUTeNbHO OTAMYAETCH
HOpMaTMBHas 6a3a, NPoeKTUPOBa-
HUE B COOTBETCTBUM C POCCHIICKM-
MW 3aKOHOZATENbHbIMU HOPMaMU
BbI3bIBAET Y 3apybeHbIX KoMna-
HUN 3HAYUTESNbHbIE TPYAHOCTH;

— CTOMMOCTb YesloBEKO-Yaca
3apy6exHoro uHxeHepa 6onblie,
yeM y poccuiickoro B 2-5 pas, og-
HaKo 1 3 eKTUBHOCTb TPYAA, KaK
npaBuno, Bblle.

~ MNepcnekTuBbl  poCCUICKUX
NPOeKTHO-U3bICKaTeNbCKUX
KOMMaHMWii B yCNOBUAX rNo6Ga-
nusauuM u Heo6xoAUMbIe
Mepbl

[ns obecneyeHus poccuiicko-
ro pblHKa KayeCTBEHHON MPOeKT-
HO-U3bICKATENIbCKOW NPOAYKLMEN
POCCUIACKMM NPOEKTHO-U3bICKa-
TENbCKUM KOMNAHWUAM HEoOXOofu-
MO cneflyollee:

— BKNagbiBaTb cpencTea B
pa3BuTHE MaTepuanbHO-TEXHUYe-
CKoi1 6a3bl NpeanpuaTHii, a TaKkxe
B COBPEMEHHbIE TEXHONOTUW NPO-
eKTUPOBaHMA;

— COTpyAHMYaTh C 3apybex-
HbIMM KOMMaHUAMU NPU peanunsa-
uuu npoektos B PO 1 3a pyGexon,
OCYLWeCTBAATb PEryaspHbIi 06MeH
onbITOM;

— BECTW Le/eHanpasneHHyo
KaapoByl0 MONUTUKY, Pa3BuBas
UMelLMecs Kafpbl U peanusys
MeponpusTUs N0 MOUCKY HOBBIX
CNeLnanmncTos.

OpraHam  roCyaapCTBEHHOM
BNACTU U BbICWIMM y4eOHbIM 3aBe-
AEHUAM HYXHO 06ecneynTs CooT-
BETCTBYIOLLYI0 633y A5 NOATOTOB-
KM CMEeLManCcToB C COBPEMEHHbIM
YPOBHEM 3HaHU.

~ OnbiT 3A0 « HUMU «UHxTeo»

HUNW «NHxleo» asnsetcs on-
HOW M3 KpynHeWwWMx MpOEeKTHO-
M3bICKATENbCKUX OpraHu3auuin B
PO. Mpeanpuatue ypenser oco-
60e BHUMaHWE NEPeyYUCNEeHHbIM
Bbile npobnemam.

B HacToswee BpemA KoMnaHus
“MeeT HECKONIbKO NOApa3aeneHmii:
MHXXEeHepHO-U3blcKaTeNnbCcKoe,
NPOEKTHOe, N0 3KOHOMUKe U hu-
HaHcaMm 1 no passuTuio. B obueil
CNOXHOCTM OpraHM3auus Hacuu-
ThiBaeT 6onee 1000 cneuuanncTos
BbICOKON KBanudukauum u npo-
[O/KaeT pa3BMBATLCH, YTO BbIpa-
)KAeTCH He TONbKO B YBENUYEHUM
YMCNEHHOCTW COTPYAHUKOB, HO 1 B
OTKPbITUW HOBbIX PUINANOB B py-
rux peruoHax P®. Tak, B 2005 r.
pelleHnemM coBeTa [MPEKTOPOB

Mpuyan Hepmezasaru «lllecxapuc» daa omnpasKu Ha 3Kkcnopm
Heghmenpodykmos

HUMW  «Wuxleo» 6bin co3paH
[lanbHeBOCTOUHBIA  uanan Bo
Bnagusoctoke «Wuxleo-[B». B
JanbHeiiwem 6biM OTKPLITH (U~
nvnansl: «AHxleo-Mocksay» B Mock-
Be, «WHxleo-Couyn» B Coum,
«MHxleo-EHuncein» B KpacHospcke,
«MnuxleoJop» B KpacHogape u ap.

OCHOBHbIMM BUAAMU [eATENb-
HOCTU KOMNAHWUM ABASAIOTCSA:

— KOMMIEKCHbIE UHXEHEpHble
U3bICKaHUS;

— NpPOEeKTMpOBaHWe 00bEKTOB
A00bIYK, XpaHEHUs U TpaHcnopTa
HedTM u rasa (puc. 1); TpaHc-
NOPTHOM MHGMPACTPYKTYpbI, aBTO-
AOPOr; TPa¥[aHCKOro CTPOUTEb-
ctBa (otucHble 3paHKA, caHaTo-
puu, LOMa OTAbIXa U T. M.).

HUMW «NHxleo» obnagaer 06-
WHUPHON MaTepuanbHO-TEXHUYEC-
Ko 63301, N03BONAIOWEN BbINON-
HATb MPOEKTHO-U3bICKATENbCKUE
paboTbl B KOPOTKUE CPOKMU C Bbl-
COKMM YPOBHEM KayecTBa.

Cucrtema MeHeXXMEHTa KayecT-
Ba KOMNAaHUM pacnpocTpaHsercs
Ha MHXeHepHble U3bICKaHWs, Npo-
eKTUpOoBaHWe 00BLEKTOB HedTera-
30BOI MPOMBILWAEHHOCTU U TPax-
AAHCKOrO Ha3HaYeHWs M CcepTu-
¢duuMpoBaHa Ha COOTBETCTBUE
1CO 9001:2000 OpraHom no cep-
Tudumkauuu TUV Cert (Tepmanus).
OpraHusaums Takxke umeer CBu-
AEeTeNbCTBO 3-T0 YPOBHSA, BblAaH-
Hoe Cuctemoit R06BPOBONBHOI
ceptudmkauum «TpaHccepT», noa-
TBepxpatowee, yto 3A0 «HUIMN
«WHxleo» cnocobHO BbINONHATHL
paboTbl B COOTBETCTBUU C Tpebo-
BaHuamu FOCT P UCO 9001:2001 u
TpeboBaHuamu 0AO «AK «TpaHc-
HedTb».

KomnaHusa ctapaeTtcs MATU «B
Hory» ¢ nporpeccom. lpu Bbinon-
HeHUM paboT MUCMoNb3yTCA CO-
BpeMEHHble 060pyAoBaHMe U TeX-
HONOrMK, NO3BOJSAKLME COKpa-
TUTb CPOKW U 3HAYUTENIBHO YAyY-
WUTb KayecTBO. 3a nocnegHee
BPEMS COTPYAHUKAMMU WMHCTUTYTA
OCBOEHbI ¥ BHEAPEHbI MHOTUE HO-
Bble TexHonoruu. OcTaHOBUMCS
noapobHee Ha HEKOTOPbIX UX HUX.

Bo3pylwHoe nasepHoe CKaHu-
poBaHMe WK NasepHas JoKaLuus
ABISETCA B HACTOsAILlEE BPEMS Ha-
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noonee 3PPeKTUBHBIM U nNep-
CMEKTUBHbIM MeTOOM cbopa npo-
CTPAHCTBEHHbIX AaHHbIX ANs Kpyn-
HoMacwTabHoro KapTorpacupo-
BaHuA. B 2006 r. HUMW «NHxleox
Gblna NpMobpeTeHa cucTema BO3-
LYWHOTO Na3epHOro CKaHWpPOBa-
Hua ALTM-3100 (Optech Inc., Ka-
Haga), KoTopas ABNAETCA OfHON
N3 TEXHUYECKU COBEPLIEHHbIX U
IKOHOMUYECKN IDPEKTUBHbLIX B
CBOEM Kracce.

Wcnonb3oBaHue ALTM-3100
NO3BOJIMNO 3HAYUTENbHO COKpa-
TUTb KOMUYECTBO HEOBXO[UMbIX
TPYLOBbLIX PECYPCOB, 3aTpathl Ma-
TepUanbHbIX CPEACTB, CPOKU Npo-
BEleHUs NoseBbIX Tonorpato-re-
Ofie3uyeckux paboT C ofHOBpe-
MEHHbIM MOBbILEHMEM KayecTBa
BbIMYCKAEMOW  MPOAYKUMM MO
CPaBHEHUIO C TPaAMULMOHHLIMM
meTofamu  Tonorpaduyeckoit
CbEMKM.

K ceHTs6pio 2006 r. c ucnonb-
30BaHMeM 3Toro 060pPyAOBaHMUA
WHCTUTYTOM ObINK BbINOJIHEHBI pa-
60Tbl MO CneayoUUmM 00beKTaM:

— HedTenpoBofHas cucTema
(HNC) «Xapbsara — WHpura»
(395 km?);

— LlIToKkmMaHCKoe ra3oKoHAeH-
caTHoe MeCTOpoXaeHNe
(1356 km?);

— Tpy6onpoBogHas cuctema
«BoctouHas Cubupp — Tuxuii
oKeaH» (820 km?);

— 006bekTbl pa3sutus r. Coun

(122 km?);

— depnepanbHas aBToMOOMb-
Has popora «[xy6ra — Coun»
(28 km?);

— rasonpoBog «MoynHkn —
lpasoBeu» (326 km?);

—  WebBeHOYHbIN  Kapbep
c. KpuseHkoBckoe (2,5 km?);

— HaceneHHble NyHKTbI Tyan-
CUHCKOrO paitoHa (15 Kkm?);

— HedTenpoBof, «XafbKeHCK
— KpacHogap» (y4actok npoTs-
EHHOCTbIO 20 KM).

Mo Bcem 3TUM 06BEKTAM Mo pe-
3yNnbTataM Na3epHo-N0KaLMOHHON
CbEMKM COCTaBNANUCH KpynHOMaC-
wrabHble Tonorpaduyeckme nnaxel,
KaK npasuno, Macwraba 1:2000.

leondopmayoHHbIE TEXHO-
norun. B 2003 r. B HUMN

«MHxTeo» Gbina cospaHa rpynna
I'NC, kotopas Beget paboThl B 06-
NIacTU CO34aHUS WMHTErpupoOBaH-
HbIX UHPOPMALMOHHBIX CUCTEM MO
yuety 00beKToB Tpy6ONpoOBOAHO-
ro TpaHcnopTa. [pu 3Tom cTaBka
LeNnaeTcs Ha MWUPOBOW OMBIT W
CTaH[ApTbl, COBPEMEHHbIE CUCTe-
Mbl U TexHonoruu cbopa u obpa-
GOTKM [aHHbIX.

Mpeumyuiectsa ucnonb3osa-
Hus TUC-TexHonoruit B paborax,
CBA3AHHbIX C MHXKEHEePHbIMU U3bl-
CKaHMAMU, MPOEKTUPOBAHUEM U
3Kcnyatauuen o6beKTOB HedTe-
ra3oBOro KOMMJIEKCa, NMO3BOASAT
nepeiTu oT 3Tana 6eccucTeMHoro
HakonneHns  reorpatuyeckux
LaHHbIX K X CUCTEMATM3ALNY, YTO
noebiWwaeT 3p(HeKTUBHOCTb UC-
NoJb30BaHUA HAKOMMEHHON WH-
thopMauum ¢ BO3MOXKHOCTbIO pas-
HOPOLHOTO aHanu3a.

Ha ocHOBe OTKpbITbIX CTaHAAP-
ToB PODS n APDM cneuwnanuctamu
KomnaHun BoinonHen pag NC-
MPOEKTOB, KOTOPbIE OMUCHIBAIOT
TEXHONIOTUYECKYH COCTABNSOLLYIO
JIMHENHOM YaCTM MarucTpanbHOro
Tpybonposoaa.

Peanusauus 3TUX NpoOEKTOB
no3BOJIAET CeNaTb BbIBOJ O BO3-
MOXHO/ aBTOMAaTM3aLUKU MHOXKe-
CTBa PYTUHHbIX MPOLECCOB U 6o-
nee 3((HEKTUBHOTO WUCMNONb30BA-
HUA UMQPOBLIX MaTepuanos Ans
ueneit NPoeKTHO-U3bICKATENbCKNX
paboT M 3KCnayaTaluu CIOXHbIX
NPOTAXKEHHBIX JIUHENHbIX 00bEK-
TOB, KaKUMW SABAAIOTCA MarucT-
panbHble HedTe- 1 ra3onpoBoAbI.

TpexmepHOoe npoOeKTUpOBa-
Hue. B 2004 r. Ha npefnpusaTUM B
pamKax MeponpuAaTUiA Mo MOBbI-
WEeHWUI0 KayecTBa BbINYCKAEMO
MPOEKTHON [OKyMeHTaLuu, npu-
HATUA 0BOCHOBAHHBIX TeXHUYeC-
KWX pelleHunid, 6bin co3faH oTaen
TPEXMEPHOT0o NPOEKTUPOBAHUS, W
B HacTosllee BPeMs aKTUBHO Be-
ByTCA paboTbl N0 BHeAPeHUIO Co-
BPEMEHHbBIX TEXHONOTUI NPOEKTM-
pOBaHUs — TPEXMEpPHOro Mofe-
JIMPOBaHUA 0OBEKTOB.

Wcnonb3oBaHue TexHomoruu
TPEXMEPHOTO MPOEKTUPOBAHUSA
NPOMbILW/IEHHbIX 06LEKTOB NO3BO-
nset:

— KAYeCTBEHHO VIy4WUTb
Mpolecchl NPOEKTUPOBAHUA U
CTPOMTENbCTBA 0OLEKTOB;

— noBbICUTb 3 HEKTUBHOCTb
3Kcnayaraumm o6beKToB;

— cpenatb Npou3BoOACTBO 6o-
nee 6e30nacHbIM;

— CHW3MTbL 3aTpaTthl Ha Oyay-
L1e PEMOHT U PEKOHCTPYKLMIO.

0co6eHHOCTAMM 3TOM TEXHONO-
TMu ABNAOTCA:

— BO3MOXHOCTb aBTOMAaTHYeC-
KOro 3KCropTa TPeXMEpPHOW Mope-
M B NPUKNAAHbIE NPUIOKEHUSA
O BbINOJHEHMA PacyeToB Ha
MPOYHOCTb;

— 1CCNefoBaHMA TePMabHBbIX
WU TUAPABANYECKUX MPOLECCOB.

Takol aHanu3, NpoBOAUMBIN Ha
paHHMUX CTagusax NMPOEKTUPOBA-
HUA, NO3BONAET CYLLECTBEHHO CO-
KpaTWUTb CPOKMU BbIMOJIHEHUS [aH-
HOro BMAA PaboT M 3HAYUTENbHO
MOBBLICUTb KAayYeCTBO MPOEKTUPO-
BaHUSA.

Pa3paboTka co6CTBEHHOrO
nporpamMmHoro o6ecneyeHus.
MoMuMO  coBepLIEHCTBOBAHMSA,
Pa3BUTUA U OCBOEHMA yXKe Cylle-
CTBYIOLMX CMeLManu3npoBaHHbIX
KOMMbIOTEPHBIX NPOrpamMm MHCTU-
TYT 3aHMMaeTcs pa3paboTkoM
COOCTBEHHBIX.

Ha npegnpustu co3gaHbl W
BHEApEHbl Mporpammsl: «Tpybo-
npoBoa-2005», «leonor», «fnapo-
nory,  «Jlabopatopusy,  Atis
Systems, «[Tpoekt BuK» u gp.

Tak, Hanpumep, nakeT npu-
KnagHblx nporpamm «Tpy6onpo-
B0oA-2005» no3sonser aBTOMaTu-
31poBaTh:

— 00paboTKy MaTrepuanos UH-
XEHEepPHbIX U3bICKaHUNA NUHENHON
4acTu MarucTpanbHelx Tpy6onpo-
BOJOB;

— MPOEKTUPOBAHME INHEIHOW
4acTu MarucTpanbHelx Tpy6onpo-
BO/I0B.

Mporpamma no3BonseT cneyu-
asMcTaM COBMECTHO BbINOMHATH
pasnnyHble BUAbLI paboT, YTo 3Ha-
YUTENbHO MOBBIWAET NMPOU3BOLM-
TeNbHOCTb. B YacTHOCTU, MHKEHE-
pbl-MPOEKTUPOBIYMKM MOTYT Bbi-
NONHATb NPOEKTUPOBaHUE Tpy6o-
npoBoAa Ha npocune napannensb-
HO C paboToii reonoroe, ocylye-
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lpoexkm «Jledosas apexa dna Kepnuxnza». MaHopama

CTBNAOLMX NOCTPOEHUE Fe0Noru-
YECKMX C/I0eB, U AaBTOMATUYECKM
HaHOCWUTb Ha HUX TpybonpoBog,
LaHHbIe TMAPONOTUYECKUX W3bIC-
KaHuit u ppyryio uHdopmauuio, a
TakXe co3pasatb M odopmaATh
yepTexu nnaHoB u npocdunei B
nobom macwtabe U Ha 6O
CTaguu paboTbl Hag MPOEKTOM.
3T0 BO3MOXHO C UCNONb30BAHUEM
6a3bl faHHbIX NPOEKTa, NpUHLMNA
pasfeneHuns faHHbIX U Ux rpadu-
4ecKoro npepCcTaBAeHUSA.

Mpu HenocpeacTBEHHOM yyac-
TUW CNEeUMUaANUCTOB MHCTUTYTA Obl-
nn paspaboTaHbl U pa3pabarbiBa-
I0TCA NpPOEKTbl 06LepoccHiickoro
macwraba: HMC «BoctouHas Cu-
6upb — Tuxuit okeaH», HMC «Xa-
pbsara — Wugura», CPTO — Top-
ok, bantuiickas Tpybonposop-
Has cuctema, Cesepo-EBponeit-
CKWUI ra3onpoBof, HedTAHOW Tep-
MuHan «[lepeBo3Has» B paiioHe
Haxogku, HMC «KaBka3ckas» B
KpacHogapckom kpae, HNC «Ips-
3o0Bel» B Bonorogckoit obnactu.

HUMW «WHxTeo» akTuBHO pa-
6oTaeT Ha Bceit Tepputopun Poc-
cuitckoin Depepaumnn n 3a ee npe-
pgenamu. Bmecrte ¢ Tem, nepeocre-
NeHHOe 3HaYeHue ans npegnpus-
TUA UMEIOT 0OBEKTI, HAaXOAsAWMe-
ca B KpacHogapckom kpae. Kom-
naHuel BbLINOJSHEHO 3HAYUTENb-
HOE YMC/I0 NMPOEKTOB Ans HedTe-
6a3: LWecxapuc, 3apeybe, pywo-
Bas, Tuxopeukas, Kpbimckas, Xa-
pbixeHckas, lcekynckas, Hoso-

BenAnyKoBCKas, KaBka3sckas.

WHCTUTYT NpUHUMan akTUBHOE
yyacTue B W3bICKAHUAX M MpOeK-
TUPOBAHWUU MarncTpanbHbiX Hed-
Te- ¥ ra3onpoBOJ0B, NPOXOAALMX
no Tepputopun KpacHopapckoro
kpas: lonyboi noToK — rasonpo-
Bof Poccus — Typuus, Ixy6ra —
JlazapeBckoe — Couu, baky —
Tuxopeuk, Tuxopeuk — Tyance,
Tuxopeuk — HoBopoccuiick, Man-
robek — Tuxopeuk, Jincuyanck —
Tuxopeuk, XagpixeHck — Kpac-
Hopap, Kpeimck — KpacHogap.

B nHactoswee Bpems HUIMMU
«WHxTeo» BbimonHseT B KpacHo-
LAPCKOM Kpae psafj MpOeKTOB He
TONbKO HedTerazoBoro npocuns,
HO M obuerpaxaaHckoro. 310 —
WHXXEHepHble W3bICKAHUA W Mpo-
eKTupoBaHue aBTogoporun M-27
«[lxy6ra — Coun», cnoxHeiiwero
TPaHCNOPTHOrO 0GbEKTA CO MHO-
)KeCTBOM MOCTOB, 3CTaKaf, U TOH-
Heneli; pekoHcTpykuua «MepeHoc
)ene3Hon [oporu Ha yyactke Ty-
ance-Aanep»; 0O6beKTbl NOArOTOB-
kn k Onumnuapge B r. Coun, BKItO-
YaloLMe UHKEHEPHbIE U3bICKAHUA
W npoeKTUpoBaHue poporu «Ap-
nep — Aubra — KpacHas nons-
Hay, pa3suTue kypopTta «KpacHas
MonsiHa», MHXKeHepHble W3blCKa-
HUA 1 npoekTupoBaHue «0num-
NUIACKON AepeBHU» N MHOTUE fpy-
rme 06bEKTbI.

Kpome TOro, HaKoMEHHbI
onblT no3soaun HUMW «uxleo»
BbIMFPaTh PAf JIOTOB B TEHAEPE Ha

OCyllecTBNeHMe paboT B pamkax
peanusauuu PepepansHoil Lene-
Bo nporpammel «Pa3sutue r. Co-
YN KaK rOPHOKNMMATUYeCKoro Ky-
popta 2006-2014 rr.»:

— N2 112 «JlegoBas apeHa gns
kepnuHra (3 Teic. mect), Vimepe-
TUHCKAA HWU3MEHHOCTb (BKJOYas
MPOEKTHO-U3bICKATeNbCKUE pabo-
Tbl U BHYTPUMIOWAA0UYHbIE CETU)Y
— puc. 2;

— Ne 512 «Co3paHue cuctemsl
NacnopTU3MPOBAHHbLIX CeCMUYeC-
KWX TPacc W NyHKTOB HabAOAeHMUs
cefcMnYecKon nHbopmaLmmy.

OcCHOBHbIMU 3aKasynkamu
npeanpuaTUA ABNAIOTCA Beaylyue
komnauunm Poccum: 0AO «AK
«TpaHcHedTb», OAO «laznpom»,
0AO «[uteplas», OAO «Crpoiit-
paHcras», ®IYN «Coto3mopHuu-
MPOEKT» U MHOTWe Jpyrue.

KauyecTBeHHbI BKNag B npo-
Liecc pa3BUTUA KOMMAHUW BHeCIO
COTPYAHMYECTBO C 3apybexHbiMu
opraHusaumamu. C ¢upmamm ILF,
Saipem, Katran-K 3akntoyeHbl go-
rOBOpbl M BbIMOJIHEHbI 0ObLEMbI
NPOEKTHO-M3bICKATeNbCKMUX PaboT.

MepeyncneHHble pa3paboTku u
HanpaBneHus LeATeNbHOCTU
HUNWN «Wrxleo» nuwb Hebonb-
was 4actb paboT, KoTopbie BefyT-
€A KomMnaHueit. Ho gaxe 3tu npu-
Mepbl TOBOPAT O TOM, YTO OpraHu-
3aums obnafaet 3HaYUTENbHBIM
NOTeHLMANoM 1 cnocobHa BbINo-
HATb MPOEKTHO-U3bICKaTeNbCKMeE
paboTbl Ha BLICOKOM COBpEMEH-
HOM YpOBHe.

RESUME

The author considers prospects
for the Russian design engineer-
ing companies development in
the age of globalization. An expe-
rience of the InzhGeo company
serves an example. This institute
together with the four branches
intensively master and introduce
new techniques including air-
based laser scanning, GIS tech-
nologies and 3D design. This
makes it possible for the Company
to fulfill the end-to-end design
and engineering works at high
level both in the Krasnodar
Territory and in other areas of
Russia as well as abroad.




TEXHOJIOTUU

TEXHOJNOTUA ONPEAENEHUNA
ObbEMOB INOPHbIX MOPOJ B
KAPBEPAX U HA CKNIAJAX
METOAOM HA3EMHOIO JIA3BEPHOTIO
CKAHUPOBAHMUA

A.A. Kospos («leollonnron»)

B 1995 r. okoHuun reopesnyeckuin akynster MUNTAMK no cneumanbHocTM «actpoHomoreogesus». locne
OKOHYaHWs MHCTUTYTa pabotan B MUUTAKK, c 2004 r. — B komnaHuu «leokocmocy». C 2005 r. no HacTosLiee
BPEMs — MH)XEHEep N0 Ha3eMHOMY J1a3epHOMY CKaHUPOBaHWio kKomnaHun «leolonuroxy.

[ins noacyeta 06bEMOB TOPHBIX
NOpoA, B30PBaHHbIX B Kapbepax,
WAU UX 3aMacOB, HAXOAALWMXCA Ha
cKnagax, nepuoguyecku Tpebyetcs
onepaTuBHOe OMpefeneHne reo-
MEeTPUM MOBEPXHOCTE B30pPBaH-
HbIX Y4aCTKOB WM 3aMacoB Cblpbs.
B Kknaccuyeckoit Mmapkwengepum
OJS 3TUX Leseil ucnonb3yloTcs
AaHHbIE NNaHOBO-BbICOTHON CbeM-
KW MOBEPXHOCTW TOPHbIX MOPOJ B
macwTabe 1:2000, nonyyeHHble
MeTO[JOM TaxeoOMEeTPUYeCKoW uiun
doToTeofoNUTHON CbemKku. [pu-
MEHAA 3TW MeTofibl, MapKLueifepbl
CTaNKMBAIOTCA C He BCErfa paspe-
wumoit npobnemoit. C oaHoit cTo-
POHbI, AN MOBbIWEHUA TOYHOCTM
BblYMCAEHNs 06bema nopop, Heob-
XO[LMMO pacnonararb 60MbWUM KO-
JIMYECTBOM CbEMOYHbBIX TOYEK, @ C
Lpyroit — 6bICTPO M3MeHsoWasncs
CUTyaLUMA Ha Kapbepax M cknapax
TpebyeT BbICOKOI OMepaTMBHOCTH
BbINONIHEHUA CbEMOYHbIX PaboT.
Kak nokasbiBaeT OMbIT, Tpaguum-
OHHble MeTofibl CbeMOK He BCerfa
3 heKTUBHbI, TPYAOEMKN U He A0-
CTaToO4HO onepatuBHbl. bonee To-
ro, MaKCMManbHO AOCTUXUMAs No-
PELHOCTb BbIYUCIEHUS 0OBEMOB
FOPHbLIX MOPOJ, MPWU UX WUCNOJb30-
BaHUU nexut B npegenax 3%.

MNosiBneHne HaszeMHbIX nasep-
HbIX CKAHMPYIOLMX CUCTEM W pas-
paboTKa TEXHONOrMN CbEMKM 1 06-
paboTKM AaHHBbIX, NOYYAEMbIX Me-

TOJIOM NAa3epHOr0 CKaHMpOBaHUs,
npefocTaBaseT Mapkueigepam
FOPHbLIX NPeAnpuATUA NPUHLMUNK-
aNbHO HOBble BO3MOXHOCTU [ANA
onpefeneHns 0OLEMOB TOPHbIX
nopof. 31a TexHonorus no3sonser
MOBLICUTb Ka4yecTBO onpefeneHuns
00bEMOB 33 CYeT BbICOKON noT-
HOCTU M TOYHOCTU NONYYEHUA Npo-
CTPaHCTBEHHbIX KOOpAMHAT mo-
BEPXHOCTWU TOPHbIX MOPOA U AO-
CTWUYb NOrPelHOCTU UX onpefene-
Hua B npepenax 0,5%. Mpu 3Tom
BpeMs, 3aTpayMBaeMoe Ha Cbe-
MOYHble paboThbl, COKpallaeTcs B
[eCATKN pas.

[Iins pa3paboTku TexHonorum
onpeaeneHnss 06bHEMOB TOPHbIX
NopoJ MeTOLOM Ha3eMHOro Nasep-
HOr0 CKaHWpOBaHWA Ccneuuanuc-
Tamn KomnaHuu «leolonuron»
Obin NpoBeAeH KoMnieKe paboT Ha
KaukaHapckom ropHo-o6oratu-
TensHoM kombuHate (MOK) no on-
peAeneHunto 06bLeMOB B30PBaHHOIA
NOpobl B KAPbEPE U BbIYUCIEHUIO
006bEMOB Cbipbs HA CKNafe.

~ OnpepeneHue o6bemMoB rop-
HbIX MOPOJ, B Kapbepe

N3mepeHus BbINOAHAAUCL Na-
3epHbIM ckaHepom Riegl LMS
2420i (puc. 1), npeacTaBasiowmum

U3mepeHus yyacmka ssipabomku 8 Kapbepe Jia3epHsIM cKaHepoM Riegl
LMS 2420i
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co60i KOMMNEKC, COCTOAWMIA W3
annapaTHom YyacTu (CKaHupyoWwui
MeXaHW3M, OCHOBAHHbIA Ha WM-
NynbCHOM METOAE U3MEpeHuns pac-
CTOAHMA), KOMMNbloTEpa M npo-
rpammHoro obecnevyenus Riegl
Riscan Pro. [lJaHHoe nporpamMmmHoe
obecneyeHne No3BonsieT He TONb-
KO ynpaBnaTb NPOLECCOM CKaHU-

MepsuyHasa o6pabomka pe3ynsmamos
CKaHuposaHus 8 npozpamme Riegl Riscan Pro

Modensb yyacmka kapsepa 8 npozpamme Riegl

Modens yuacmka kapeepa Kaykanapckozo 0K
C NocmpoeHHbIMU U30JIUHUAMU 8 npozpamme
GK3DModeller

POBaHMs, HO U BbIMONHATL MHOTUE
(hyHKLMM NO NepBUYHOI 06paboT-
Ke pe3y/ibTaToB, pacKpalvBaHUIO
M3MEPEHHbIX AaHHbIX B BUAE «06-
JlaKka TOYeK» B WUCTUHHbLIA LBET U
NOCTPOEHUIO MOfeNeN CHUMAEMbIX
06bEKTOB.

[Ons BbluMcneHus obbema B30-
pBaHHOI Ha Kapbepe Macchl rop-
HOW NOPOAbl COOTBETCTBYIOLWMUN
y4acToK BbIpabOTKM CKaHWpoBan-
ca [0 ¥ nocne B3pbiBa. M3mepe-
HUA BbIMONHANUCE C HECKOJbKUX
TOYeK yCTaHOBKU npubopa. B pe-
3yNnbTaTe CKaHMPOBAHWS MOBEpX-
HOCTW BbLIPAabOTKM CO3[aBaNCH
MacCcuMB  OTPAXEHHbIX  TOYeK
{Xi, Yi, Zi} B cucteme npsamoyronb-
HbIX KOOpAMHAT cKaHepa. [lpu
3TOM nosyyancs 6osblwoi 06bem
M36bITOYHOI MH(OPMAL UK, XapaK-
TEPU3YIOLWUIACA «0ONAaKOM TOYeK»
LOCTaTOMHO BbICOKOW MIOTHOCTH.
MnoTHoCTb (paccTosiHne Mexpy
COCEAHMMMU TOYKAMMW) MOXET Ba-
pbMpOBaTb B 3aBUCMMOCTU OT MoO-
CTaBNEHHOM 3afayun. Y nasepHbix
cKaHepoB Riegl MuHMManbHoe
paccTosiHue Mexay TOYKaMu Mo-
XeT AoCTUratb 3 CM Npu Makcu-
ManbHOM PaccTOfHUN A0 U3Meps-
emoit nosepxHoctn 1000 m. [insa
06beMHEHNA OTLENbHBIX Pe3ynb-
TaToB M3MEPEHUM, MONyYaeMbiX B
CUCTEMe KOOPAMHAT CKaHepa, B
efHyl0 CUCTeMY KOOPAMHAT 00b-
ekTa (Kapbepa unu cknaga) uc-
nonb3oBancs Habop Mapok-oTpa-
)aTeneil, KOOpPAMHATBI KOTOPbIX
onpefensnch C MOMOLLbIO 3MeK-
TpoHHOro TaxeomeTpa. 06beanHe-
HUE CKAHOB B eJHYI0 CUCTEMY KO-
opauHaTt ob6beKkTa W nmepBMYHas
OLeHKa TOYHOCTW pe3ysbTaToB
CKaHMpOBaHWUA ONEpPaTUBHO OCY-
wectenanacb B nporpamme Riegl
Riscan Pro (puc 2).

[laHHas nporpamma nossonser
Ha OCHOBE «00/1aKOB TOYEK» Npo-
BOAMTb JINHEIHbIE U3MEepeHUs, aB-
TomMatuyeckn cospasatb TIN-no-
BEPXHOCTU N0 HEPETYNAPHOI CeTKe
TPeyroNbHUKOB, BbIYUCAATL MIO-
Waau NOCTPOEHHbIX MOBEPXHOC-
Tell, a TakXe A3eT BO3MOXHOCTb
OMepaTMBHO MOACYMTATb 0OBEMBI
B30pPBAHHOW TFOPHOW MOPOAHI,
CKNagoB Cblpbsi, KapbepoBs, Bblpa-
60ToK. 06bEM TrOpHOI MAcChl Bbl-

yucnsetca oT ucxopHon (pede-
pEeHCHoI1) nnockocTu. BeicoTHoe
MONOXEeHMe 3TOW MAOCKOCTU MoO-
KET ObITb 33laHO B NpOrpamme no
M3BECTHbIM OTMETKAM MyHKTOB, 3a-
JIOXKEHHbIX Ha 0OBEKTE, U UCMONb-
30BaThCA B flaNibHeileM Ans Ha-
Ont0aeHns 3a U3MeHeHnem obbema
rOpPHOI NOPOAbl B Kapbepe W Cbl-
pbs Ha cKknagax. AnropuT™ BblUKC-
neHus obvema noapasymesaer
npeo6pa3oBaHue «obaKa ToYeK,
MOAENMpYIOLLEero  MoBepxXHOCTb
FOPHO# NOPOZbI, B TPUAHTYNALMOH-
Hylo ceTky (TIN-noBepxHOCTb).
BepwuHbl TpUaHrynALMoHHON ceT-
KM MpOeLMpyloTCs Ha WCXOAHYI0
(pedepeHuHyto) nnockocTh, obpa-
3ysl MEXAY UCXOAHOM MAOCKOCTbIO
u TIN-nOBEpPXHOCTbIO MHOXECTBO
TPEXTPaHHbIX NPU3M, OCHOBAHMUSA
KOTOPbIX COBMAAAlOT C WUCXOAHOI
nnockoctbio. 06beM MaCcChl FOPHOIA
NOpoAbl PacCYuTbIBAETCA MEXAy
nucxogHon nnockoctbto M TIN-no-
BepxHocTbto. OH paBeH cymme
06beMOB TpexrpaHHbix npusm. C
yyeToM KoadduumeHTa paspbixie-
HUS 00bEM B30OPBAHHOW MacChl
yBENMYMBAETCA MpuUMepHO B 1,2
pasa, YTo MOXET CYXKWTb Aonon-
HUTENbHbIM KOHTPONIEM MPU OKOH-
yartenbHoM pacyete. Ha puc. 3 no-
Ka3zaHa MofJenb y4acTka Kapbepa C
LBETOBOW rpafaluen BbICOTbl NO-
BEPXHOCTM MOPOfbl B Kapbepe oT-
HOCUTENIBHO MCXOAHOM NNOCKOCTH,
KOTopas OKpalueHa B CUHUI LiBeT.

[lns  OKOHYaTeNnbHOM OUEHKM
TOYHOCTM M NPOBEAEHUs] CPaBHU-
TeNbHbIX pacyeToB, «obnaka To-
yek» u3 Riscan Pro 6biin aKkcnop-
TupoBaHsl B dopmar ASCII u DXF,
4TO NO3BOAMNO 0OPABATHIBATL AaH-
Hble N1a3epHOr0 CKAHMPOBAHUA B
AutoCAD u MicroStation. Mpu 3kc-
nopte B AutoCAD ans paspsaxeHus
MCXOAHOTO «obnaka ToueK» 6bin
MCMNOMb30BaH MPOTrpaMMHbIA MO-
pynb Geokosmos AutoCAD Tools,
paclMpAoWMiA BO3MOXKHOCTH 06-
paboTKM BONbLUIMX MACCUBOB TOYEK
Na3epHbIX OTPAXKEHMiA. ITOT MoO-
AyNb, KPOMe paspsikeHus «obnaka
TOYyeK», nossonser crpoutb TIN-
MOBEPXHOCTH, U30AUHUM U Ceve-
HUA, a TaKKe WMeeT pa3Hoobpas-
Hble BO3MOXHOCTM Jfia paboThl C
NONUAUHUAMU, CETKAMU U FPAHAMU.
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[pn noctpoennn TIN-noBepx-
HOCTei W W30AWHMIA BblIO Takxke
MCNONb30BAHO NPOTrPAMMHOE Mpu-
noxenue GK3Dmodeler, koTopoe
npefHa3HayeHo Ana 06paboTKu
[aHHbIX BO3[YWHOIO U HA3EMHOro
Na3epHOro CKaHWPOBAHWA U Npu-
meHAeTcs coBmecTHo ¢ AutoCAD
unn MicroStation. TlpunoxeHue
He noAMeHsAeT yHKLMN 3TUX CUC-
TeM, a JONOJIHSAET UX, U obecneyu-
BaeT, B OCHOBHOM, pelleHue Tex
3ajay, peanusauus KOTOPbIX B
pamkax AutoCAD u MicroStation
BbI3bIBAET 3aTPyAHEHUA WAU He-
BO3MOXHa. [ns ypobcTBa paboTbl
MHTepdenc NpUNOXEHUs MaKcu-
ManbHo npubnuxken k AutoCAD.
Ha puc. 4 npuBeaeHa moaenb yya-
cTKa kapbepa KaukaHapckoro TOK
C MOCTPOEHHbLIMU U30NUHUAMM.

~ OnpegeneHne 06bLEMOB Cbli-
pbA Ha cKnage

Cknap BaHapueBOoW pyabl Ha
Kaukanapckom [OK npepcraBnser
€060/ XpaHuauLLe NpAMOYrosibHOM
opMmbl JMHHON 220 M, WUPUHON
27 M 1 my6buHoi 16 M. Bgonb xpa-
HUAMWA NepemeLaloTcs NopTab-
Hble KpaHbl. Ha 0fiHOM 13 HUX 6bi1
VYCTAHOBAEH Nla3epHblii  CKaHep
Riegl LMS Z420i (puc. 5), ¢ nomo-
LLbl0 KOTOPOTO CKAHMpPOBanach 06-
NacTb CKNapa, Nexallas Henocpea-
CTBEHHO nepep ckaHepom. [lop-
TaNbHbIA KpaH noCnefoBaTesbHO
nepemeLanca BLONb CKNaja ¢ oA-
HOW MO3MLMKN Ha ApYryio.

Takum obpaszom, B pesynbrate
CKaHMpOBaHUA ObINO NONYYEHO
CEMb CKAHOB C «0bnakamMu TOUEK,
KOTOpble LENUKOM MOKPbIIN Mjio-
wagb cknaga (puc. 6). 06beauHe-
HUWe OTLEeNbHbIX CKAaHOB B OfUH
NPOBOAMNOCH MO MapKaM-oTpaxa-
TENsM, paccTaBNeHHbIM No 06e cTo-
POHbl OT KpaHa, B MNporpamme
Riscan Pro u no xapakTepHbIM ToY-
kam B AutoCAD. CpegHsas kBapgpa-
TUYyeckas owubKka obbeguHeHUs
«00/1aK0B TOYEK» COCTaBAANA 2 CM.

[ins nopcyeta obvema pynbl Ha
cknage OblO MCMONBb30BAHO NpU-
NoXeHne MicroStation
TerraModeller. lMpenBaputensHo B
AutoCAD 6bin1 NOArOTOB/EHHI [1BE
noBepxHOCTU. BepxHas — nosepx-
HOCTb pyAbl Ha CKnage, NpeAcTas-

JlazepHelii ckaHep Riegl LMS Z420i, ycmaHo8eHHbIl HA NOpMAanbHOM KpaHe

nawowas coboil obvegnHeHHOe
«00NM1aKOo TOYEK» Na3epHOro CKaHu-
POBaHUSA, U HUXHAS — MNOBEpX-
HOCTb AHa XPaHWWLLA, NOCTPOEH-
Has B BU[E OTAE/bHbIX TOYEK Ha OC-
HOBE MapaMeTpoB MOMEPEYHbIX Ce-
YeHWIl CKNafia, NpefoCcTaBieHHbIX
3aka3umkom. 06e noBepxHOCTH
OblIM 3KCMOPTUPOBAHbLI B TEKCTO-
BbIi OpMaT NpY NOMOLLM YTUIUTBI
Geokosmos AutoCAD Tools, a 3atem
nocneaoBaTesibHO 3arpyeHbl B
TerraModeller ans nonyyeHus TIN-
nosepxHocTei. BbluncneHne obbe-
MOB OTHOCWTEJIbHO 3TUX NOBEPXHO-
cTeit npoBogunocs B MicroStation.

[lns OKOHYaTeNbHOTO KOHTPONS
BblYMCNEHMI 06beM Obin elle pas
MOACYMTAH KOMMO3UTHBIM MeTo-
pom B nporpamme Autodesk Land
Desktop. Mpwu 3TOM pacxoxpaeHue
MeXnay BblYNCIIEHHbIMU 3HAYEHUSA-
Mu obbemoB B MicroStation u
Autodesk Land Desktop cocrasu-
10 0,1%.

Takum 06pa3om, Ha OCHOBAHMM
NpoBefieHHbIX PaboT TEXHONOTUI0
NIa3epHOr0 CKAHMPOBAHMS, BKIIO-
YalLWY0 CKAHWUPYIOLLYI0 CUCTEMY
Riegl LMS Z420i u nporpammHoe
obecneueHune: Riegl Riscan Pro,
AutoCAD, MicroStation, ytunutsbl
Geokosmos AutoCAD Tools wu
GK3Dmodeler, moxHO pekomeHao0-
BaTb AN onpefeneHus o6bemMoB
FOpHbLIX MOpof B Kapbepax M Ha
cknapax. K npeumyuwecrsam 3toi
TEXHOJIOTUYM MOXKHO OTHECTW Cle-

06beduHeHHoe «061AKO MOYeK» nosepxHocmu
pyobi Ha cKnade

Oyloliye: onepaTMBHOCTb Mosyye-
HUA AaHHbIX, MPOCTOTY UCMONb30-
BaHUA CUCTEMbI, MHOrO(YHKLNO-
HaNbHOCTb, M30GbLITOYHOCTb AaH-
HbIX, BbICOKYIO TOYHOCTb U CYLLECT-
BEHHOE YMeHblUeHWe Tpyfo3aTpar
NpuU BbINOJHEHUM MOCTABNEHHbIX
3apay.

RESUME

Advantages of the laser scan-
ning technique are considered in
comparison with the conventional
techniques like tacheometric and
phototheodolite  survey. A
sequence of the onground laser
surveying the mined rock surface
and the rock cubing in quarries
and yards is described by the
example of the Kachkanar mining
and concentration complex.
Relevant equipment and software
for this technology implementa-
tion are introduced in detail.
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FTEOPAJAP RIS-MF ANA
UCCNEQOBAHUA TPYHTOB U CbEMKHU
MNOA3EMHbIX KOMMYHUKALIUN

I.A. YnxyHoB («leocTpoiin3bicKaHMA»)

B 1999 r. okoHuyun TY3 no cneuuanbHocTM «ropoackoii kapactp». C 2000 r. pab6otaer B 3A0
«le0CTpoiin3biCKaHMsAY, B HACTOSALLEE BPEMA — PYKOBOAUTENb HANPaBNEHUSA «HEPA3PYLWAKLMUA KOHTPObY.

[eopapapbl, Kak yHuBepcanb-
Hble [MArHOCTUYeCKue npubopbl,
BCe bonblue HaXoAAsT NPUMeHeHUe
MpU  UHXEHEePHO-TeoNornyecKux
U3bICKaHMAX, 06cnefoBaHUK Co-
CTOAHUA [OPOXHbIX OAEX[ aBTO-
MOBUNBHBIX JOPOT U a3POAPOMHBIX
NOKpbITUiA. VIHTeHCHBHOe pa3Bu-
TWE PAZMOBOHOBLIX TEXHOMOTWIA,
ABNAIOWMXCA OCHOBOI reopafa-
poB, 06YCNOBNEHO WHPOKUM BHEL-
peHueM B nonesble NpuOOpLl KOM-
NbIOTEPHBIX LM(POBBIX TEXHONO-
TWid, 4TO BeJEeT K COBEPLIEHCTBOBA-
HUIO M YNPOLEHUIO NPOLIelypbl NO-
nydYeHus u obpaboTkM reopapap-
HbIX aHHbIX. B HacToswee Bpems
reopagapsl, Hapsay C TpagULMOH-
HbIM MPUMEHEHUEM, HAYMHAIOT UC-
noNb30BaTbCsA AN YTOYHEHUS MNO-
NIOXKEHUA W TNYOUHBI 3aneraHus
MOL3EMHbIX KOMMYHUKALMIA.

Mopasnsiouee 60NbWHUHCTBO
BbINYCKAaeMbIX MofAeneil reopapa-
POB WMEIOT HECKONbKO aHTeHH,
paboTalowux Ha pasHbiX 4acTo-
Tax. JTO CBA3aHO C TeM, YTO AnA
0AHMX 3aaay Tpebyetcs 6Gonbuas
rmyOuHa uccnefoBaHus, a paspe-
Wwawwas cnocobHOCTb He MpPUH-
uMnuaneHa (Hanpumep, Ans onpe-
LENEeHNs YPOBHS FPYHTOBLIX BOA),
LN ApYrux, Ha060poT, Heobxopu-
MO BbICOKOE pa3pelleHie annapa-
Typbl (Hanpumep, ans uccnegosa-
HWA BepxHel 4YacTu [OPOXKHOM
opexpabl). N36exatb 3TX TpyaHO-
cTell NO3BONAET MCMONb30BaHWe
MHOTOKaHabHbIX CUCTEM.

3A0 «leocTpoiun3bickaHMA» 3a-
KOYMNO 3IKCKNIO3MBHOE cCOrMa-
leHMe Ha NOCTaBKY NOAOBHBIX C1-
ctem ¢ ¢upmoint IDS (Uranus), ko-

Topas MMeeT GONbWOW OMbLIT B
Npou3BOACTBE pajapHbIX KOM-
NNEKCOB 1 BOEHHbIX U rpaaaH-
CKMX Ueneil. B HacToswee Bpems
3A0 «leocTpoiu3bicKaHUA» npep-
Nlaraet HOBYl0 Modenb reopagapa
RIS-MF. Teopagap RIS-MF (puc. 1)
npefcTaBnseT coboi NoABUKHYIO
nnatgopmy, nepemeLiaemyio
BPYYHYIO, HA KOTOPOW HaxomuTcs
MaTpuLa aHTEeHH, MOHUTOP, 6N10KK
yNpaBneHus 1 nuTaHus. Ynpasne-
Hue npoueccom cbopa 1 06paboT-
KW [aHHbIX OCYLLECTBASETCSA C NOo-
MOUbIO  CNeunanu3upoBaHHOro
nporpammHoro obecneyenus. Cu-
CTeMa COCTOMT U3 HECKOJIbKMUX, Ya-
Lie BCEro Tpex aHTeHH, CMOHTUPO-
BaHHbIX Ha ofHOW nnathopme u
06beANHEHHbIX edUHbIM O0KOM
ynpaenenus u cbopa uHdopma-
umu. B cnyyae ncnonb3osaHus Ta-
Koil cucTembl fns obcnefoBaHus
aBTOMOOU/IbHBIX JOPOr €€ MOXHO
YCTAHOBUTb HEMOCPEACTBEHHO Ha
aBToMo6unb. Korga notpebyiotcs
6onee noapoOHbIe UCCeq0BaAHMS,
Hanpumep, CbeMKa NonepeyHnKoB
[OPOT, CUCTEMY MOXKHO NErKo Ae-
MOHTMPOBATb C aBTOMOOMAA Ans
paboTbl B pYy4YHOM BapuaHTe
(puc. 1).

Marpuua aHTeHH reopajaapa
COCTOMT M3 7 Nap MOHoCTaTuUyec-
KMX M OUCTaTUYECKUX aHTEHH C
yactoToit 200 n 600 Mlu. Takas
KOHCTpYKLUSA No3BONsieT onpefe-
NATb NJAHOBOE W BbICOTHOE MOJIO0-
KEeHUsA NoObIX TUNOB NOA3EMHbIX
KOMMYHUKaLWA, HE3aBUCUMO OT
UX OPUEHTALMW NO OTHOWEHUIO K
aHTeHHaMm. CnocobHocTb M3Me-
pATb 3HayeHMe KPOCCMONAPHOIO

CUTHaNa faeT BO3MOXHOCTb yCTa-
HOBUTb KNacc rpyHTa u Tpy6bbl, Ha-
xopflWwmecs  NOA YoM K
aHTeHHaM. Paspewalowas cno-
coGHOCTb npubGopa 3aBUCUT OT
HOMUHANbHON YacTOTbl AHTEHHBI
(cm. Tabauuy), 4eMm BbllLe YACTOTA,
TeM Bbllwe paspewerne. 0gHaKo ¢
NOBbILWEHMEM YACTOTbl CHUKAETCS
npoHukawwas crnocobHocTb. Co-
OTBETCTBEHHO, HU3KOYACTOTHbIE
aHTeHHbl 06nafatT 6onee xopo-
lWei NpoHMKalolWeid cnocobHoc-
Tblo, HO 06ECNeYnBaloT Xyalee
paspeleHue. Ncnonb3oBaHue ma-
TPUUBI QHTEHH, KPOMe yMeHblue-
HUA BpeMeHM M 3aTpat Ha cbop
LAHHBIX B MOJIEBbIX YCN0BUAX, Aa-
€T 0JHAaKOBO XOpollee paspelle-
HUE Ha Pa3HbIX MyOUHAX.
BeposATHOCTL OnpeaeneHus no-
JIOKEHNS UHKEHEPHBIX KOMMYHU-
Kauuin reopafapom 3aBUCUT OT
YMCNA aHTEHH W COCTaBASET: Ans

06wuii 8ud 2eopadapa RIS-MF
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I'ny6m|a NMPOHUKHOBEHUA CUTHAJIa U BeJieYUHA pa3pelueHna B 3aBUCUMOCTHU
OT YaCTOTbl CUrHana

Yacrtorta curHana

aHTeHHbl, MIy

200
400
600
1600-2000

oT15pm05
oTr 15003
o1 0,5 p0 2
0o10,3m01

0JHOMN aHTeHHbl — 65%, AnA ABYyX
— 80% v pna tpex — 90%.

RIS-MF paeT BO3MOXHOCTb
NpPoOBOAMUTb Knaccudukaumio
rpyHTa no aHanusy 64 napamet-
POB, BAMAILWMX HA CKOPOCTb MpO-
XOXAeHWsA BONHbI B rpyHTe. Cuc-
TeMa [e/UT PYHTHI Ha TPU Knacca
Nno BO3MOXHOCTW WCMNONb30BaHUSA
cuctem GecTpaHLenHON NpoKnaa-
KM KOMMYHUKaLMi:

— knacc A (FKHa, MA 1 Necok)
— MmaTepuansl, Nerko nogseprae-
Mble OypeHuio;

L SRR L L L

MakcumanbHas rny6uHa, M

06pabomka daHHbix 8 110 GRED-ROAD

— knacc B (muHa c rpasuem,
M3BECTHAK, rpaBuin) — Mmarepua-
Nbl, OypeHne KOTOPbIX CONPSAKEHO
C TPYAHOCTAMU;

— knacc C (KpynHblii rpaBuid,
CKanbHble Nopofjbl) — Marepua-
nbl, GypeHue KOoTopbIX BO3MOXHO
TOJILKO C MCMOJb30BAHUEM CrELM-
aNlbHbIX MALWH U TEXHONOTUIA.

AHTeHHa reopajapa “meeT Mo-
BynbHyl0 cuctemy. MosTomy MOX-
HO BHayane, U3 3KOHOMUYECKMX
COo06paXeHUii, NpUoBpecTn Tonb-
KO OAHY aHTEHHy, a 3aTeM, no me-
pe HeobXOAUMOCTH, HApaCTUTD ee
no NOHOW MaTpuLbl aHTEHH, 4TO

MuHumanbHoe paspelieHue, cM

%5
1,25

NO3BONIUT  BbLINONHATL CbEMKY
NOA3EMHbIX KOMMYHUKALMIA.

NporpammHoe obecneyeHune
NO3BONIAET BbIBOAUTL AAHHbIE CO
BCEX KaHaNOB Ha 3KPaH MOHMTO-
pa. 310 faer BO3MOXHOCTb Mpo-
CNeANTb CUrHAN OTAENbHO B3SATOM
KOMMYHWUKaLMM Ha GONbUMHCTBE
(B npgeane Ha Bcex) kaHanax. Ta-
KuM ob6pasom, noGoit oneparop,
AAXe He UMEKWNii CreLmanbHoro
06pa3oBaHus, nocne He6ONbIIOTO
HAYaNIbHOTO MHCTPYKTAXa CMOXET
OTANYATL CUTHAN, UAYLINIA OT KOM-
MYHMUKALMK, OT MOXOMKEro CUrHa-
113, UAYLWETo OT JIOKANbHOMO 06b-
eKTa, Hanpumep, kamHs. Mo pe-
3ynetatam 06paboTku nepekpect-
HOro (KpoCCMonApHOro) curHana
cuctema cnocobHa MpoBOAUTD
aHanu3 knacca rpyHta. ABTomaru-
31pOBaHHbIN npolecc 06paboTku
C UCNO0JIb30BaHNEM FOTOBbIX aNro-
PUTMOB MaKpPOKOMAHA Mo3Bosifer
npoBoauTe 06paboTKy No/b30Ba-
TEJI0, He MMEIoLLEMY CrelranbHo-
ro 06pasoBaHus.

[ns o6paboTknm cobpaHHbIX
AaHHBIX U MOATOTOBKM rpaduyec-
KWX MaTepuanos WCMOJb3yeTcs
nporpamMmHoe obecneyeHue
GRED-ROAD. Ero BbicOKas cTeneHb
WHTEPAKTUBHOCTM MO3BONAET 0f-
HOBpEMEHHO 06pabatbiBaTh 60/b-
(OW MACCUB [AHHbIX, COBPAHHBIX
reopagapom RIS-MF (puc. 2). Bce
LaHHble KaKk 06paboTaHHble, TaK U
HeoOpaboTaHHbIE, COXPAHAITCS B
6a3e faHHbIx. Mpu HeobxofMmoc-
TU UX MOXHO ObICTPO BOCCTaHO-
BUTb. [lpoueaypbl 06paboOTKM
(ycunenne curHana, pepykuus
(WyMa, rOPU3OHTabHAsA, MONOCO-
Basf, MeAMaHHas dunbTpayms,
OLEHKA CKOPOCTM MPOXOXAEHUs
BOJIHbI B CPEfIe W ee 3aTyxaHue U
T. [.) aBTOMatu3MpoBaHbl, 4TO

CHUXAeT PUCK HeNnpaBMIbHOTO
BbIGOPA NapameTpoB M BpeMms 06-
paboTku. Mocne 06paboTkM AaH-
Hble MOXHO 3KCMOPTUPOBATH B CH-
ctembl CAMP n TUC pna co3panus
rpatmyecKnx JOKYMEHTOB.

Ina noctpoeHus kapt u nna-
HOB  WCMOAb3yeTcs  yTUNUTa
GEOMAP, pab6oTtatowas B cpege
MicroStation SE unu AutoCAD.

leopagap RIS-MF moxeT HaiiTu
NPUMEHEHWE B CIyXbax MyHULM-
nasbHbIX 06pa30BaHMit U KPYMHbIX
NpeanpuaTHii,  3aHUMalOWMUXCS
3Kcnayataluueidl Nof3eMHbIX MH-
KEHEepHBbIX ceTeil n aBToMOGUAb-
HbIX [OPOr, B WHXEHepHO-a3po-
APOMHbIX Cy}6ax asponopTos, B
NPOEKTHO-MU3bICKATENbCKUX U
CTPOUTENbHBIX OpPraHWU3aLmusax npu
BLINOJIHEHUM CefyloUUX BUAOB
paborT:

— CbeMKa MHXKEHepHbIX KOM-
MyHUKaLuii (onpepeneHue nna-
HOBOTO U BbICOTHOTO MONOXEHUS
pasnuyHbIX TUMNOB Tpy6Gonposo-
[L0B, HE3aKOHHbIX BPE3OK U T. [i.) U
NOf3eMHbIX pe3epByapos;

— MouCK yTeyeKk B Tpy6onpo-
BOJAX;

— WHXeHepHO-reosiornyeckune
U3bICKAHUs IMHEHBbIX U NaowWwa-
HbIX 00BLEKTOB;

— becTpaHlweiiHas TexHoo-
WS NPOKNAAKN KOMMYHUKAUUIA;

— obcnepoBaHne COCTOSHUSA
aBTOMOOM/IbHBIX [OPOr W B3/eT-
HO-MOCAAO0YHbLIX MONOC a3ponop-
TOB U fip.

RESUME

It is marked that the georadar
technology is being widely intro-
duced in the engineering and
geological surveys as well as in
the highways carpet inspection. A
description is given of the RIS-MF
georadar (IDS, Italy) design fea-
tures and the GRED-ROAD soft-
ware capabilities to control the
relevant data acquisition and pro-
cessing. Possibilities of this geo-
radar and the software usage for
the ground survey down to the
depth of 3 m are considered
together with their application
for surveying and compiling digi-
tal plans and 3D models of under-
ground utility lines.
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Leica Geosystemns npeocTasnaeT HOBLIA
CKAHER
ScanStation

B HOBOM CEARCDC MMalsICH HEIRPC OCHOBHEBIX CBORC A,
AHANDITHYHBIE TAXSDMETEN

1. MonBes need ApcHnH (3602707 )

2. IByx0cesnH KoMneHcaTop (17)

3. ToqHsl vamcpeHuH (CHO XY E = Guam)

4. BoNbWAA DANEHOCTE (3008)

BOIBWIA POCYPE palonel O QUHOTD SEEYMYIHIOPRE,
MpAYAn FAMEHE ﬁH'FB.FI'E‘-'H. BOFMONHOCTE MOOKNEMEHW K
EOMIERR 20y HCPCd Wi-Fion Meooc gpac,

HomocwBupex, 25-27 anpena 2007 .

TpeTeR MEHAYHAPDOHAA CNELHANHIAPDBAHHAA BEICTABER
H Hay4HelW EoHrpecc NEO-CUEBHPE

Creng Ne 107

WAL RIS S-R0S P EhATIS M

- when il has o be right

Heocnopumele NpeMMyLLEecTES:

u ToMiliLe paIsMepLl
n ShrpBETURHDE CHYGHEHWE IHTPHT 38 CUET CEOPOETH
CLEMEM M 05padoTEM

u CnMpensnsHueE NEfEECEYEHAA TREXMEBJIHRY MONENER 1
oanaKa Toqes

L CHWHEHWE ODIEM QUEEH NPOEETA

n TpexMepIan CHIVANMIOUWA § DEANLIIOM DERMMe
REREHH

m Monios TpexXMER 108 MODENHDODIIKE & DA3NHYI LI
CAMF

m MpocTos MoOMPHUHPODS IS, BLICTROS NOCTROS! e
HEITEHER
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TEXHOJIOTUUH

CO3JAHUE TPEXMEPHbBIX YEPTEXXEW
LLEPKBU MO AAHHbIM HASEMHOTIO
NNASEPHOIO CKAHUPOBAHUA

M.10. Apy>xkuHuH (MockoBckuit ocmuc Leica Geosystems)

B 1988 r. okoHuun reopesuyeckuii dakynster MUNTAMK no cneuuanbHocTu «actpoHomoreopesus». locne
OKOHYaHUs MHCTUTYTa paboTtan B MUNTAKK, a c 1995 r. — B «®Pupme .O.K.» Begylnm 3KcnepTom No nasepHoMy
ckaHupoBaHuto. C 2004 r. no HacToslee BpeMs — BefywWMid CneuuannucT no U3MepUTeNbHbIM KOMMIeKcaMm

MockoBckoro oduca Leica Geosystems.

CbeMKa 06bEKTOB, ABNAIOLWMXCSA
NamsTHUKAMU apXUTEKTYPbl U Ha-
XOJAWMXCA B CTAfUU BOCCTAHOB-

CKaHuposaHue BHympu yepKsu

JIeHUs,, LeNno Bcerga TpygoemMKoe
OTBETCTBEHHOE. Hanuuo MHoxecT-
BO ()aKTOPOB, KOTOPbIE BAUAIOT HA
KOHe4HbI pe3ynbrat. Ha nosepx-
HOCTW CHMMAeMoro 06beKTa Haxo-
LMTCA 6ONbLIOE KONMYECTBO Tpe-
LWWH W CKONOB, KUPNWNYHAs KNaaKa
VIMOB UMeeT pa3pylUeHus, BOKpYr
pacnonoraiTcs CTpoOUTeNbHbIE Ne-
Ca, Ha npuerawLen TepputTopum
CKNapMpyloTC CTPOUTENbHbIE Ma-
TEepuansl U mycop.

MoxoXuM 06bEKTOM sABASETCA
n 3HameHCKas LepkoBb (puc. 1),
ANs KOTOpOii Heobxoaumo Gbino
MOArOTOBUTL YepTEXMW ANA ee no-
cnepylolWero BOCCTAHOBEHUA.
Lepkosb HaxoauTca B cene Crpa-
XOBO, pacnofoxeHHom B 130 Km
oT Mocksbl. OHa BecbMa noxoxa
Ha MHOTWe Apyrue nNpaBoCiaBHble
LEepKBW. YHUKANbHOCTb 3TOT0O CO-
OpYXEeHUA COCTOUT B TOM, YTO Ha
3aHUN U3 YeTblpex CTeH Haxo-
OVMTCA HaACTpPoiiKa M3 BOCbMM
CTeH B BUJE BbITAHYTOrO BOCbMMU-
yroneHuKa. BeHuaeT uepkoBb euye
OAMH BOCbMUYTONbHUK MEHbLIEro
pa3mepa, Haj KOTOPbIM YCTaHOB-
JIeH Kynon ¢ KpecTtom. [lpuyenm,
KaXasn CTEHA MMEET OKHO.

BonbWwKWHCTBO CbEMOK C NOMO-
bl NA3epHOro CKaHepa HauyuHa-
etcs 6e3 npefBapuTenbHoro 06-
cnepgosaHua. Heckonbko coTo-
rpacuit ¢ pasHbix CTOPOH, 0bLas
CXeMa — 3TO NpaKTUYecku Bce,
YTO MOXHO y3HaTb nepef Haya-
nom pabot. Co 3HameHcKoil Lep-
KOBbIO MOJYYMNOCh HEMHOTO Nyy-
we. Mbl cMorIM NO6bLIBATL TaM 3a-

paHee W nonyuuth obliee npep-
CTaB/ieHWe 0 paitoHe paboT, Bbl-
OpaTb MecTa YCTaHOBKW CKaHepa
AN U3MEPEHUIA U OLEHUTbL BPEMS,
HeobXofMMoe Ans npoBefeHUs
nonHoro obvema pabot. Ha ato
ylwno He 6onee nosnyyaca. B cne-
AYIOLWNI1 pa3 Mbl CMOTIU BbIOPATH-
s TyAa TONbKO Yepe3 8 mecsues.
3a 370 BpeMs BOKPYr LepKBU Mo-
CTaBUAU jieca, MPUBE3U CTPOii-
maTepuanbl B 60/1bWOM KONUYeCT-
BE M T. .

PaGoTbl Mo CKaHWpOBaHUIO
LEPKBU NPOBOAMUIUCH C MOMOLLbIO
ckaHepa Leica HDS ScanStation.
Bcero caenanu yetbipe ycTaHOBKU
CKaHepa: no ofHOMN B KaXAO0M Mo-
MelLeHWUM LepKBM (puc. 2) 1 OAHY
CHapyxu. [lna cbeMKn BHelwHero
tacaga 6bIn0 HeobXO[MMO BbI-
MOMHUTbL elle ABe WAU TPW yCTa-
HOBKM CKaHepa CHapyXu, OfHaKo
M3-3a LOXAA NPUHANK pelieHue
0CTaHOBUTL paboTy. B pesynkrate
CbeMKa Obina ocCyllecTBieHa BO
BCEX BHYTPEHHUX NOMELeHUAX —
TOYKM YCTaHOBKM cKaHepa N 1, 2
u 3 (puc. 3) 1 ceBepHoIi CTOpOHe
thacapa — Touka Ne 4. CpegHas
NAOTHOCTb CKAHUPOBAHUs COCTa-
BUNA 2 CM. YKa3aHHbI 06beM u3-
MepeHUi BbINOAHUAN 33 NATb Ya-
coB. B pe3ynbrate usmepeHuit
OblN0 NoNy4YeHo YeTbipe «obnaka
TOueK» 06WUM 06LEMOM OKONO
8 MJIH TOYeK.

[Insa obbepuHEHUA nonyyeH-
HbIX YeTblpex CKaHOB B OAWH UC-
noNb30BaNNUCh CheLuanbHble KOH-
TPO/NbHbIE MApKK, PacCTaBieHHbIE
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Modg

06wuii nn1aH yepKsu U MOYKU YCMAHOBKU CKaHepa

TakuM 06pa3om, yToObl OHK GbINK
BUIHbI C HECKOJIbKMX TOYEK yCTa-
HOBKM CKaHepa. Bcero 66110 ycTa-
HOBNEHO 17 KOHTPOJIbHbLIX MapoK,
KoTopble Npu 06begUHEHUU CKa-
HOB no3sonunu obpasoeartb 15
CBA3yOWMX TouYeK. Mpu ypaBHU-
BaHWUUM OfHY CBA3YIOLYI TOYKY
NPUIWAOCL  WUCKAYUTL  U3-3a
CAUWKOM GONbWOro 3HayeHus
own6ku — 11 mm. MNoTom 0bHapy-
JKMUJI0Cb, YTO 3Ty MapKy KHEMHOTO»
NoABWHYN CTpOWUTENb, KOTAa bpan
odyepenHble pocku. OcTanbHble
CBA3YIOLME TOYKM HAXOOUIUCH B
puanasoxe ot 0 go 2 mm. B pe-
3yNbTaTe YpaBHUBAHUA CpeAHsAs
abcontotHas owmubKa B3aUMHOTO
MONOXEHUSA CBA3YIOLMX TOYEK CO-
ctaBuna 1 mm. Mpouecc ypaBHu-
BaHUA MPOBOAMNCS HEMOCPenCT-
BEHHO MOC/Je CbeMKU U 3aHAN He
6onee 15 MUH. 3T0 04eHb yROGHO:
BCErAa MOXHO Ha MecTe OLEHUTb
KauecTBO M3MEpPEHWIi U Npu Heob-
XOAMMOCTU NOBTOpUTbL uX. Cnepy-
eT oTMeTuTb, yTo B M0 Cyclone go-
CTaTOYHO YAOOHO ypaBHUBATbH
KaXXAbIM MONYYEHHbIN CKaH Hemo-
CpefCTBEHHO BO BPEMS CKaHWpO-
BaHusA. T. e. nepBble ABa CKaHa
MOXHO YpaBHMBATb B TOT MOMEHT
M Ha TOM )X€ KOMMbloTepe, KOraa
BbINOHAETCA TPeTbe CKaHWPOBa-
Hue. W Tak panee. B 710 Bpems,
KOrfia NpOBOANTCA CKaHWpoBaHue
C OYEpeAHOI TOYKM, MOXHO He

TOJIbKO YPaBHATb CKaHbl MO Map-
KaM, HO W HaliTu oblue TouKK U
BbINOJIHUTb YPAaBHUBAHNE MO COB-
najamolLnM XapakTepHbIM MecTam
Ha pa3HblX CKaHax.

HanbHeiiwas pabota no obpa-
60TKE NONYYEHHbIX AAHHBIX MOTNa
MATW ABymA nyTamu. [lepsbiii 1
Haubonee NPoCToi — WUMNOPTH-
poBaThb «06/1aKO TOYEKY LLeIMKOM
B AutoCAD ¢ nomolublo aononHu-
TenbHoro moayns CloudWorx, pas-
BEPHYTb €70 B HYXXHOM pakypce 1
paccTaBuTb pa3mepsl. ITOT cno-
€00, K coXaneHuio, He rogunics
13-3a TOro, YTO 3aKa3uuKy Tpebo-
BaNCA KOHEYHbIA pe3ynbTaT He B
BUAe «obnaka ToYek», a B BUAe
MPUBbIYHBIX CTPOUTENIbHbIX TPeX-
MepHbIx yepTexein. [loaTomy npu-
WAOCh MATU APYTUM NyTEM.

Bbino npuHATO peleHue: nep-
BOHAYaNbHO MO «06NaKy TOUEK» B
MO0 Cyclone HapucoBaTb KOHTYp-
Hble AuHUK. Tof KOHTYpHOW nu-
HWell nofpa3ymMeBaeTcs JUHUA
nepeceyeHus [Byx CompuKacato-
WKUXCA MNOCKOCTEN, Hanpumep,
JVHUA, NpUHaANexalas ofHo-
BPEMEHHO MIOCKOCTAM CTeHbl U
MOTO/KA, CTEHbl U MONA, CTEHbI U
OKOHHOTO WX [ABEPHOrO NMpoemMa.
3apaya BecbMa Cl0XHas, HECMOT-
ps Ha Kaxylylocs npoctoTty. [le-
J10 B TOM, YTO HANTW B MHOTOMWJI-
JIMOHHOM «06J1aKe TOYEK» TOYKU
3a[laHHOW KOHTYPHOW NUHUM Ha

3KpaHe KoMMbloTEpA [OCTaTOYHO
HenpocTo. bbiBaeT, yTo Ans Tako-
ro Bbibopa TpebyeTcs «NpoKpy-
TUTb» «00NMAKO TOYEK» HE OAMWH
pas, a nocae OTPUCOBKU TUHUN —
ele pas, Ytobbl y6eaMThCS, YTO
KOHTYpHas NMHMA TnpoBejeHa
BEPHO.

[Lns onpepeneHus nuMHUM ne-
peceyeHus MIOCKOCTEN B Mpo-
rpamme Cyclone umeetcs cneum-
anbHas gyHkuma «fit edgex». bna-
rogaps 3Toit GYHKLWUM TOYKN KOH-
TYPHOI IUHWU ONpedensoTcs aB-
TOMaTUYeCKW MO 3apaHee 3afiaH-
HOMY WabnoHy B BUAE ABYX UK
6onee OTpe3KOB 3afaHHON Anu-
Hbl, MepecekalowWwux Apyr Apyra
nos  ONpefeseHHbIM  yrIoM
(puc. 4). B ynpoweHHoMm Bupe
TOYKa MNepecevyeHus OTPe3KOB
COBMAJAET C KOHTYPHOW NUHMWEN,
a OTPe3KM NexaT B MIOCKOCTH,
nepneHauKynapHoit en. lpuyem
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KoxwmypHasa nuHus, nposedeHHas no wabnoxy




Puc. 6

TEXHOJIOTUUH

KowmypHbie nunuu, npogedeHHsle no ghacady

yepksu

Kafbll U3 OTPe3KOB MpUHaAne-
XWUT OJHON M3 ABYX NNOCKOCTEN,
006pa3syoLIMX KOHTYPHYIO IMHUIO.

OKpy)XHOCTb BOKpYT TOYKM Nepe-
CeYyeHus OTpe3KoB 3ajaeT 006-
NacTb «061aKa TOYEKY, TOUKM KO-
TOPOW MCMOMb3YITCA NpU MOCT-
POEHUN KOHTYPHOW AuHuu. [pu
HeobxoAMMOCTM 3Ty obnacTb
MOXHO YMEHbINUTb WU yBEnu-
yntb. LabnoH poMmKeH onuchl-
BaTb 3aflaHHbIi KOHTYP C MaKcu-
ManbHbIM npasgonogobuem. Mo-
cle NocTpoeHus wabnoHa ykasbl-
BAaeTCs TOYKA, OT KOTOPOW Hauu-
HAeTCs MOCTPOEHUE KOHTYpPHOIA
NuHUK. Ecnn nmeeTcs HecKonbKo
BbIPAXEHHbIX KOHTYPHbBIX NUHMUIA,
M OHM MPOXOAAT NapaniesbHo Ha
0AMHAKOBOM PacCTOSHUM Lpyr OT
Apyra, T0O MOXHO yKa3aTb Cpasy
HECKONIbKO TOYEK, OT KOTOPbIX
LOMKHbI ObITh MOCTPOEHBI IMHUN.
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®pazmenm yepmexa 8 AutoCAD

MocnepfoBatenbHOCTb PaboThI
tdyHKkuum «fit edge» 3aknioyaercs
B cnepywouwem. Ha «obnake To-
YeK» yKa3blBaeTCs XOpOoLOo onpe-
[enseMas TOYKa KOHTYpHOI nu-
HUW, HanpuMep, B Npoeme ABEpH.
Ha puc. 4 cTpenka yka3biBaeT Ha
BbIOpaHHyY0 TOYKy. Mpu BKoYe-
HUKM 3TON YHKLWUM OTKpbIBaeTCs
LMaNoroBoe OKHO, B KOTOPOM
nporpamMmoil aBTOMaTU4Yecku co-
30aeTcs WabnoH B MIOCKOCTH,
nepneHaUKYNApHON KOHTYpPHOM
JIMHUW, KaK Obl BbILENAS CeYeHNe.

Mocne HaxaTusa knasmwm «Fit»
nporpamMmma aBTOMaTU4yeCKu Haxo-
OMT TOYKM, COBNajaiklyme C yKka-
3aHHbIM WAGMOHOM, U COeaUHsAeT
nx Mmexay coboii, BbluepyuBas
KOHTYpHYIO NuHUIO. JInHua npo-
BOAUTCSA OT BbIGPaHHOI TouKK. Ha
puc. 5 cTpenKaMmu yKasaHsl Hava-
710 1 KOHEeL, MOCTPOEHHO KOHTYp-
HOW nuHuK. MNocne Toro Kak KoH-
TYpHble JIMHUW NOCTPOEHbI MPO-
FPAMMHbIM NyTEM, UX MOXHO OT-
KOPpeKTUPOBaTb BPYYHYIO: U3Me-
HUTb Hayano WM KoHeL, yBenu-

YUTb KONMYECTBO TOYEK B JIMHUM
UnKu, Ha06OPOT, CIPAMUTL OJHUM
OTPE3KOM.

JdTa (YHKUMA Ype3BblYaitHO
yaobHa aas NpoBeAeHMs pasnuny-
HbIX HenpsAMONUHERHbIX KOHTYp-
HbIX JIMHWIA, KOTOPbIX AOCTATOYHO
MHOTO B CTapbIX LL€PKBAX, EC/IN He
CKa3aTb, YTO HANULO CKopee MnoJi-
HOe OTcyTCTBME NMpAMbIX (pUC. 6).
Bonbloe Konuyecteo ymos, oT-
OUTBIX KMpnuyeit n obBanueLleil-
Csl WITYKATypKM — BCE 3TO YYMThI-
BaeTcs npu pabote dyHkuun «fit
edge», a KayectBO U [OCTOBEp-
HOCTb OTPUCOBKM KOHTYPHbIX /K-
HUA BO MHOFOM 3aBMCUT OT npa-
BUIbHOrO BbLIGOpA napameTpoB
wabnoHa.

MocnepnHss onepauus npu no-
CTPOEHUM YepTexen BKKOYaNa
MMMOPTUPOBAHMUE KOHTYPHbIX K-
Huit B AutoCAD, roe cospasanuce
TpexmepHble YepTexu (puc. 7),
nepefaBaemble 3aKasuuky. [pu
caaye paboTbl 3aKa3uuK nepeo-
HayanbHO ObIN CUABHO YAUBAEH
HaNUYUIO KPUBOJIMHEHbBIX KOH-
TYPHbIX JIMHUIA, HO, NOC/NE Hemo-
CPeACTBEHHOTO CPaBHEHUA OpW-
rMHana c NoNy4YeHHbIMU YepTexa-
MW, ybeauncs B AOCTOBEPHOCTU
UX COAepXaHus.

B 3aknioyeHue, crepyer oTMe-
TUTb, YTO fIAHHbIE, NOJyYaeMmble B
pe3ynbTare CbeMKW 0O6BEKTOB C Mo-
MOLLbIO HA3EMHbIX NIA3epHbIX CKa-
HEpOB, U MOCTOSIHHO COBEPLUIEHCT-
BYyeMOe NnporpamMmHoe obecneye-
HUe, NMPefOCTaBAAT NOJb30BaTe-
NAIM WWPOKNE BO3MOXHOCTU NO UX
06paboTKe W MHTepnpeTauuiu.

RESUME

A sequence of surveying church
with the onground laser scanner
Leica HDS ScanStation is given
together with the subsequent data
processing using the Cyclone soft-
ware. This software «fit edge»
option is described in detail for
automated tracing and drawing
counter lines of the object sur-
veyed. The technique is based on
the «cloud» and the preset tem-
plate. The retrieved contour lines
are exported to the AutoCAD for
subsequent drawing compilation.
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OnbIT NPUMEHEHUA METOJA

HA3EMHOIO JIA3EPHOIO

CKAHUPOBAHUA ANA PABOT
B OBJIACTU NCTOPUKO-
KVAbTYPHOIO HACNEAUA

I.H. Pon («MN® rPALO»)

B 2004 r. okoH4Mn Kbiprbi3cKUi rocyfapcTBeHHbIN YHUBEPCUTET CTPOMTENLCTBA, TPAHCMOPTA U APXUTEKTYPSI
(BUwWwKeK) No cneLmManbHOCTM «PecTaBpaLms U PEKOHCTPYKLMSA apXUTEKTYpHOro Hacneamsy. C 2002 r. paboTtan B
HUNB «Kbipreispectaspauus» (buwkek), ¢ 2005 r. — B ApxutekTypHOM Gtopo «APT» (Omck). C 2006 r. no
HacTosLiee BpeMs — apxutektop-pectasparop 000 «M® FPALO».

Kaxnablii NpoeKT KoHcepBa-
uuu!, pectaBpauuu Uau NpuUcno-
cobneHns® HaumHaetca co cbopa
nHbopMaUMM 0 MaMATHUKE, €ro
NCTOPUM U TEKYLLEM COCTOSIHUU.
Ha 3Tom 3Tane BaHyI ponb Ur-
paeT HaauyMe KauyecTBEHHOW K
NOMHOM AOKYMEHTauuuM o npo-
wnblx paboTax, NpofenaHHbIX Ha
06bekTe, a Takxe Bbl6op Hanbo-
nee onNTUManbHON METOAUKK Te-
Kylux 06MepoB W [OKyMeHTauum
paboyero npouecca. 310 Heobxo-
AMMO Ana 3P PeKTUBHOro ynpas-
NEHUs NPOEKTHbIMU pecypcami,
KayecTBEHHOro 0TOGPAXeHUs UH-
(hopMaumm C y4eTOM BO3MOKHOC-
Teil ee GyayLiero UCnosb30BaHUs
ONs panbHelwero HabnogeHus
338 TEXHUYECKUM COCTOSHUEM
00beKTa, [0NTOCPOYHOTO XpaHe-
HUA B apxuBax v yaobcTea ucce-
[IOBAHUNM.

CyliecTByeT MHOXECTBO MeTo-
LUK M BO3MOXHOCTEN, HO, TeM He
MeHee, «Mbl HYXfaeMmcs B pa3pa-
60TKE PYKOBOLCTB, OCHOBAHHbIX
Ha OLEHKe KaXAoro metofga no
napameTpaMm TOYHOCTH, 3Ddek-

TUBHOCTU, CBOWCTB OTOBPaXKEHUS
U T. A., YTOObl MOXHO ObINO BbI-
6paTb Hanbonee NoOAXOAALLNIA Me-
TO[, B COOTBETCTBUM C MONEBLIMMU
ycnoBusMM U TpeboBaHUAMU
bukcauum»® [1].

OAHUM U3 TaKUX METOMOB 5B-
NSeTCA MeTOfi HAa3eMHOro nasep-
HOr0 CKaHMpOBaHUA, KOTOPbIi
paccmatpuBaeTtcs B flaHHOI cTa-
Th€ COBMECTHO C reoie31MyecKumu
“ hoTorpaMMeTpUYecKUMmn MeTo-
AaMu s obMepoB NaMATHWUKOB
apXUTEKTYPLI C MOCNeayoLWmUM Co-
304aHUeM 0OMEpHbIX YepTexeir* u
TPEXMEepHbIX MOfENEeN C BbICOKO-
KayeCTBEHHbIMWU TeKCTypamu ca-
cafos.

MNoyemy B KauecTBe OCHOBHOM
TEXHONOTUU 0OMEpoB ObiN BbI-
OpaH WMEHHO MeTOf Ha3eMHOoro
na3epHoro ckaHupoeaHua? MHo-
re npoceccuoHansl B 06nactu
OXpaHbl MaMATHUKOB MCTOPUKO-
KyAbTYPHOTO Hacneaus, CTONK-
HyBLIMECA OflHAX[Abl C 3TON Tex-
HOJIOTMEN, MOHMMAIOT ee HeocCno-
puMble npeumyuiectea U nep-
CMNEKTUBHI.

bonbwuHcTBO U3 CywecTBYIO-
WMX B HacToAwee BpeMsa CKaHe-
POB CMOCOGHLI BLIMOHATL BbICO-
KOTOYHblE TpexmepHble W3Mmepe-
HUA Ha PpacCTOAHUAX OKOJO
50-100 ™M CcO CKOpOCTblO He-
CKOMBKO ThICAY TOYEK B CEKYHAY.

Hapagy co cKopocTbio M TOu-
HOCTbIO, TPEXMEPHOCTb TaKe fAB-
NAGTCA BAXHOW 4epTON HAa3eMHO-
ro na3epHOro CKaHMpoBaHwuA.
Benb TpexmepHas mogenb — He-
3aMEHUMbI 3NeMeHT paboThl BO
MHOTUX 06N1acTAX. APXUTEKTOPbI
HYX[ATCA B TOYHOW U JeTanb-
HOW Tekylwen WHbopmauuu, He-
06Xx0AMMOIi pis NMpoeKTUpoBa-
HusA. TpexmepHoe oToGpaxeHue
He TONbKO NOMOraeT apxuTeKTo-
pam B pa3paboTKe NPOEKTOB, HO U
NO3BONAET APYrMM NIOAAM, 3a4ei-
CTBOBAHHbLIM B MpOEKTE, YBUAETD
cyliecTBytollee MONOXeHUe Be-
Wel, faxe He nocelyas OOBEKT.
Byab To npeseHTauus gns obue-
CTBEHHOCTHU, NHBECTOPOB, UMW ANA
NoJb30BaHMA MPOEKTUPOBLLNKA-
MU, TPEXMepHas Mofenb ABAAeTCA
BECbMa NOJEe3HOMN BELLbIO B apXu-

'KoHcepBaLmMa — 3TO KOMMIEKC MEPONPUATAIA NO COXPAHEHUIO UCTOPUYECKON CTPYKTYPbl NaMATHUKA.

“TepMUH «npucnocobneHne» 0603Ha4YaeT MEPONPUATHAA MO NPUCNOCOBNEHMIO NAMATHUKA K HOBOMY (DYHKLIMOHANbHOMY MCMOJIb30Ba-

HUIO.

*LinTaTtbl CO BCeX aHMOA3bIYHBIX CCbIIOK AaHbl B NepeBoje aBTopa.

“06MepHbIe YepTeXU OTPAXKAKT CYLECTBYIOLEE NONOKEHNe Ha NamMATHUKe. OHW ABNSAIOTCA OCHOBOI NOOOr0 NPOeKTa pecTaspaLui,

KOHCepBaLum u T. 4.
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TeKTypHOM npoekTe» [2].

Ewe oaHum cBoicTBOM, OTIU-
yalWwMM MeToL Ha3eMHOro na-
3epHOr0 CKaHMPOBAHUA OT Apy-
rMX MeTOf0B, ABNAETCA BblCOKas
NAOTHOCTb W3MEpeHuit. YpoBeHb
LeTanu3auuu, KOTOpbIi MOXeT
ObITb YCTAaHOBNEH CETKOW CKaHM-
pOBaHMSA BO BpPeMs MONy4yeHUs
LaHHBIX, 3aBUCUT OT YACTHbIX Tpe-
60BaHMii NpUMeHeHNs. bonbWKH-
CTBO CKaHepoB, WCMONb3yeMbIX
npu o6Mepax apxXuUTEKTYPHbIX CO-
OpY)KEeHUM, CNOCOBHBI BbINOAHATL
CKaHMPOBAHWE C AUCKPETHOCTbIO
M3MEpPEHUIN B CPeaHeM 2x2 MM,
BMNOJIHE JOCTAaTOYHOMN A5t TOYHOM
nepefayu CNOXHOW NNACTUKM Je-
kopa. OfHaKo He cyliecTByeT Ka-
KOW-1160 UeanbHOM TEXHONOTUY
WM METOAMKM, NOLXOAsAlWel Ha
BCE C/lyYyau XW3HW, U NasepHoe
CKaHMpOBaHWe He ABNAETCA WUC-
KNloueHmem.

HepocTaTku HaszemMHoro nasep-
HOrO CKaHMpOBaHUs Mo Gonbluei
4acTy CBOAATCA K HEKOTOPbIM OF-
paHUYeHNUAM BBUAY CPaBHUTENb-
HO Hefonrol UCTOPUM 3TUX NpU-
6opoB: nepeble CKaHepbl NosBMU-
NMCb TONbKO B 1998 1.

Tak, c 60NIbWMHCTBOM U3 Cylle-
CTBYIOLMX CKAHEPOB MPOWU3BOLM-
TENM peKoMeHAytoT paboTath npu
Temnepartype He Huxe 0°C, 4To yc-
TaHAB/IMBAET HEKOTOPbIE OrpaHu-
YeHUs Ha nonesble paboTbl B 3UM-
Hee BpeMs, XOTA HEKOTOpble MO-
Aenn 0TIMYHO paboTalT M npu
-20°C.

[lo HacToswero BpeMeHU HK
OfHa W3 CUCTEM Na3epHoro cKa-
HUPOBAHWUA HE MOrNa MCMNoab30-
BaTb YHKLNM TaxeoMeTpa Mo He-
NOCPeACTBEHHOW NpUBA3Ke OT-
LeNbHbIX CKAHOB B efJUHYI0 CUCTe-
My KOOpAMHAT (ye MoABAAOTCA
MOAENN C TaKMMW BO3MOXHOCTA-
MU), MOCKONbKY CKaHWpOBaHue ¢
KaX[OM TOYKM CTOSAHWA NpPOBO-
LNTCA B CUCTEME KOOPAWHAT Mpu-
6opa. Moatomy Heobxoaum, no
KpaliHed Mmepe, OAUH [LOMOMHU-
TeNbHbI Npubop (TaxeomeTp UK
TEOAONUT) AN ONMpPEeAeneHus Ko-
OpAMHAT KOHTPOJbHBIX TOYeK (Ma-
pOK) cKaHepa.

MokKa ele CNUIIKOM HMU3Ka CTe-
neHb aBTOMATU3aLUMKM MpU Tpex-
MEpPHOM MOAENUPOBAHWUU CNOXK-
HbIX OOBEKTOB HAa OCHOBE JAHHBIX
Nla3epHoro ckaHupoBaHus. bonb-
WWHCTBO NPOrPaMMHbIX CPefCTB
ChOKYCMPOBAHO Ha MHAYCTPUANb-
HbIX PUNOXKEHUAX. B HUX npuHs-
TO, YTO GONBWMHCTBO OOBLEKTOB
MOTYT ObiTb OMMUCAHbI NPOCTHIMU
reoMeTpuyeckUMM NpUMUTUBAMM.
AnbTEPHATUBHO, K AAHHBIM MOXHO
NOLFOHATb NpefyCTaHOBJIEHHbIE
00beKTbl U3 6UGNMOTEKM, TaKue
KaK cTanbHble npoduau u Tpy6sI.
Ho aons npumeHenus B obnacty
MCTOPUKO-KYNBTYPHOTO Hacneaus
TaKue peleHns 06bIYHO He Nof-
X0[AT. «346eCb Mbl UMEEM AeNo C
LEeNUKATHbIMU U CIIOXHbIMW NO-
BEPXHOCTAMU OPHAMEHTOB, CTa-
TYN U Jpyrux cneunduyeckmx
06bekToB. [03TOMY npeanoyTy-
TeNbHEN KOHBEPTMPOBATb JaHHbIE
nasepHoro ckanmposaHus B TIN-
CeTKW, KoTopble obecneyuBaioT
HauGonee afeKBaTHoe NpeacTaBs-
fleH1e 1 N03BOASAIOT C JIErKOCTbIO
reHepupoBatb paspesbi» [3].

Kpome Toro, 06b14H0 RGB-u30-
OpaxeHus, nofyvyaemble nasep-
HbIMM CKaHepamu, He obnagatoT
LOCTaTOYHO BbICOKMM KayecTBOM.
Nx rnaBHON 3apauyent saBnsercs
ynpouieHne pnsa onepatopa B
OPUEHTUPOBAHUN CPefu OrpomM-
HOro MaccuBa TOYeK MmyTem OKpa-
WKWBAHMA UX B peanbHble LBeTa.
Ina peweHns 3Toit npobnems
TaKXe CylecTBYlOT pa3Hoobpas-
Hble pelweHuns. B 0CHOBHOM OHM
CBf3aHbl C GYHKLUMAMU U NpUema-
MW oTOrpaMMeTpuu NpocToro
ypoBHA. Hanpumep, meTtopuka
pekTudULMpoBaHHON oTorpa-
tbuu, KoTOpas npuMeHseTca Ans
nofayyeHns MeTpuyeckux ¢oto-
“306paxKeHUin MO3anYHbIX NOJOB,
OpPHaMeHTaNbHbIX KOMMNO3WULUA W
T. [i. C NOMOLLbI HEMETPUYECKUX
tdoTokamep u TaxeomeTpa. Takoe
n3obpaxeHne MOXKeT UCMOosb30-
BaTbCA MO0 B KAYeCTBE CaMOCTO-
ATENbHOTO MPOEKTHOrO Matepua-
na, NMbo AN TEeKCTypUpoBaHMs
TpexmepHoil mopenn obbekTa.
Ewe opHoOM BecbMa NONynspHOA

npeei ABNSETCA NPUMEHEHUE He-
MeTpuyeckux (OTOCHUMKOB Bbl-
COKOro paspeleHuns, NpUrofHbIx
ANA BbINONHEHMA 3apay ¢oTo-
rpaMMeTpuu Npu NOMOLLM CreLm-
anbHO  pa3paboTaHHbIX  Mpo-
rpamMmHbix cpeacts. K npumepy
«Photomodeler nossonser pa6o-
TaTb KaK C METPUYECKUMU, TaK U C
06bIYHbIMU Kamepamu. B 3Tom
c/yyae, 3Has mapameTpbl BHYT-
peHHell opueHTaLWUU Kamepsl,
TpexXMepHblii 06bEKT nevataercs,
WCXOAA M3 KOHTPOMbHBLIX TOYEK,
MOJlyYeHHbIX C MOMOLLbIO TOMO-
rpadmMyeckon CbeMKW, M nap
WAEHTUYHBIX TOYEK, PACMOJIOKEH-
HbIX Ha pasHblix oTorpaduax»
[4]. YnomsaHyToe nporpammHoe
CpPeLCcTBO MO3BOJIAET MoJyYaTh
TpexmepHble MOfEeNM Ha OCHOBE
doTorpacuil, a TakxKe reHepupo-
BaTb METpUYecKue OpTOroHaNb-
Hble oTouzobpaxeHus. Bbiwe-
nepeyncneHHble U HEKoTopble
Apyrve NoAXonbl NO3BONAIOT KOM-
NeHCUpoBaTb HEJOCTATKU Ha3eM-
HOTO 1a3epHOr0 CKaHMpOBaHUSA B
TEKCTypax, 3HayuTenbHo obora-
as KayecTBO M BO3MOXHOCTb
duKcauMm nNamMATHUKOB UCTOPU-
KO-KyNbTYPHOTO Hacnepus.

Kak BufHO, HecMOTps Ha orpa-
HUYEHUs, TPAMOTHOE WCMOMb30-
BaHMe BO3MOXHOCTeil pasnuy-
HbIX METOOB MOXET CyleCTBEH-
HO YCKOPMUTb MPOLECC, @ «MUX UH-
TerpaumMs — 3T0 efUHCTBEHHbIA
nyTb K ONTUMU3ALMKU U aBTOMATH-
3aUMmM CNOXKHOW npoLleaypsl 06-
MepoB» [5].

Tak Mbl M NOCTYNWUAU NPU Bbl-
nonHeHwn npoekta. Ha puc. 1
n3obpaxeHa obuas CTpyKTypa U
nocnefoBaTeibHOCTb 3TanoB pa-
6oyero npouecca.

06bekTOM MUccnepoBaHuit ctan
NaMATHUK delepanbHOro 3Haue-
Hus — [om ropogHuyero B Topx-
ke (TBepckas obnactb), KoTopblii
Obln MHTEpeCceH No psay napameT-
pos. ®acagbl 3pmaHua obnapatoT
[OBOJIbHO rPy6Oi NOBEPXHOCTLIO,
roe pasbutas KMpnuyHas Knagka
3aTpyaHseT pacro3HaBaHWe rpa-
HUL NnocKocTei ans obmepa reo-
Ae3nyeckum cnocobom. Kaxpoe
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TexHon02uYecKkas nocnedosamenbHOCMb 06pabomru daHHbIX
HO3eMHO20 1G3ePHO20 CKAHUPOBAHUA U opmogomozpadhuli ¢ yensio
nonyyexus dsyxmepHbix Yepmesxed, mpexmepHol modenu u
KayecmseHHbIX meKcmyp

nomeleHme UMeeT cBoayatblie ne-
pekpbiTua. naBHbI acap oro-
poxeH 3abopoM, 6e3 npepBapu-
TEJbHOrO AEeMOHTaXa KOoTOporo
66110 Obl CNOXHO BbINOAHUTL Ka-
YeCTBEHHYIO CbEMKY A CTepeo-
thoTorpammeTpuyeckoro obmepa.
Lenbio paboT 6bin0 TecTupoBa-
HMEe MeToAa HAa3eMHOro Nla3epHo-
ro CKaHMPOBaHMUsA LN KOMMJIEKC-
Horo obmepa 34aHus ¢ nocnepy-
OLWMM MONYYEHUEM TpPEXMEpHOIl
MOZIENN W OOMEpPHbIX YepTexei.
Takxe x0Tenocb CAenarb HeKoTo-
pble MpaKTMYeckue BbIBOALI MO
LOCTOMHCTBAM U HeAoCTaTKaM
IAHHOW TeXHONOTMUM, BO3MOXKHOM
ONTUMU3ALMUM NPOLEAYPbI, YTOGbI
B JanbHeiweM BblpaboTaTb COOT-
BETCTBYlOLIME METOLUKM, KOTO-
pble OblAU Obl NPUMEHUMBI K MO-
NOOHBIM 06bEKTaM.

Mpu BbiNOAHEHUU paGoT 6bin
MCMONb30BAH HA3EMHbIN Nasep-
Hbll ckaHep Leica HDS3000

(Leica Geosystems, Lseituapus).

Mepepn npoBefeHMEM CKaHUPO-
BaHWsA BOKPYT 3faHus 6bina noct-
pOeHa reofesnyeckas onopHas
ceTb C MNoMOlWbio TaxeomeTpa
Sokkia SET5 30RK3, koTopas ciy-
U2 OCHOBOW AN1s NPUBA3KM Ma-
pOK na3epHoro ckaHepa. Tako
cnoco6 faBan BO3MOXHOCTb He
TO/IbKO CBOAMTbL CKaHbl B efuHYyI0
CUCTEMY KOOPAMHAT, HO U NpoBe-
pATb TOYHOCTb PErucTpaLum «ob-
NIAaKOB TOYEKY.

MoneBble paboThl, BKAKOYasA
doTodumKcaumio n TaxeomeTpuye-
CKyl0 CbemKy, OblaM npoBefeHbl
rpynnon cneuuanucros u3 5 ye-
NnoBeK 33 4 pHA. JlazepHbi CKa-
Hep no3BoNseT CHUMaTb Aaxe B
NoHO TEMHOTE, NO3TOMY pabo-
Tbl BENUCb O MO3AHEro Beyepa.
TemnepaTypa OKpyXatolei cpe-
Obl pepxanacb Bbiwe 0°C, 4To
YOOBNETBOPANO TEXHUYECKMUM Na-
pameTpam npu6opa. [1ns noaHoro

CKaHWpoBaHuA tacafoB W WHTe-
pPbepOB C AMCKPETHOCTbIO NpU-
MepHo 3x3 MM noHapgobunoch
30 Toyek cToAHMA. Peructpayms
CKAaHOB npoBojunachb B Npo-
rpammHom obecneyeHun Cyclone.
Mocne peructpauum no mapkam c
M3BECTHbIMW KOOpAMHATaMu, no-
NIYYEHHBbIMU C MOMOLLLIO TaXeoMe-
Tpa, OblN CO3LaH eauHblii MaccuBs
«0o6naKa TOYEK», PacnonoXeH-
Hbli B €QMHON CMCTeMe KOOpAu-
HaT M MOKpbIBAKOWWUA 3[aHue ¢
JO0CTaTO4HOM L0eTanbHOCTbIO.
CpefiHAs norpewHocTb Npu peru-
cTpauum coctaBuna meHee 1 cm.
Wtorosbit  chaikn  pa3mepom
840 M6ailT comepxan nNpuMepHo
60 M/IH TOYeK.

KamepanbHyto 06paboTKy Bbl-
MONHANM 2-3 4yesoBeKa B Teye-
Hue mecsaua. Ha puc. 2 nokasaHo
pacnpefeneHne BpeMEHHbIX 3a-
TpaT Mo Kaxpomy 3Ttany pabotsl.
Cnepyet OTMETUTb, 4TO BpeMeH-
Hble 3aTpaTbl MOTYT BapbWpOBaThb
B 3aBMCMMOCTM OT CIOXHOCTH
06bekTa M HeoOXO[MMOIi OTYeT-
HOV OKYMEHTaLMU.

CyliecTByeT HECKONbKO MyTeil
CO3[laHNsA TPexXMepHbIX Mopfenen
Ha OCHOBe [aHHbIX Nla3epHOro
CKaHupoBaHus. Bbibop ucxoaut
13 KOHKPETHbIX Lefieil, p1s KoTo-
pbIX HeoOXOAMMa TaKas MoAeNb:
HY)XXHa N1 aBTOMATU4ecKas reHe-
pauus Kakux-nu6o paspes3os Ha

TpexmepHuie
MOOenu

26%

NayxmepHele YyapTexu
45%

BpemeHHble 3ampamel Ha nosy4eHue u
06pabomKy 0aHHbIX /1G3ePHO20 CKAHUPOBAHUSA
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ee 0CHOBe (XO0T#, B 60NbLINHCTBE
CNly4yaeB, 4epTexu co3parwTcs
BPYUHYIO), UNTU XKE HYXEH 0OBEKT,
KOTOPbIA MOXHO OblNO Obl WUC-
nosib30BaTb B MyNbTUMELUAHBIX
npunoxexusx. [lns nepsoro cny-
yas npu MOAENUPOBAHWUU CIOX-
HbIX 0OBEKTOB Haunyywmum obpa-
3om nopxonut TIN-noBepxHOCTb.
Mpu Gonblimnx pa3mepax 06bEKTA
W ero fetanusauuu dain nony-
4aeTCcs CUWKOM FPOMO3AKUM U3-
32 3HAUYMUTENbHOTO KONMYeCTBa
nonuroHoB B ceTke. Ham Gbina
HY)XHa MofeNb UCKAYUTENbHO
ANs Npe3eHTaluuit, NO3TOMY BbI-
Opanu gpyroi NyTb TPEXMEPHOTO
MofenupoBaHus. B nporpamme
Cyclone noctpounu KapkacHyo
MoJiefib, MOCNYXKMBLLYIO OCHOBOI
ANs CO3[aHNUA TPeXMepHoii Moge-
nu B 3dsMAX 1 nocneaytowei Bu-
3yanusaumu. Mmes kavecTBeH-
Hble TEKCTYpbl, BMOJIHE MOXHO
OblI0 MMUTUPOBATL TPY6YI0 KKp-
MUYHYI0 KNafKy C TPEwWwMHaMU 1
OCTaTKaMM WTyKaTypKK C AoCTa-
TOYHOM CTEMEHbLIO TOYHOCTH.

C uenbio NonyyeHns TekcTyp €
NnoMOLbI0 LUGPOBOI Kamepbl
OLIMPUS CAMEDIA E-20p ¢ pa3-
pewennem 5.0 Mnukcenei cpe-
Nlanu MHOXecTBO (OTOCHUMKOB,
napaniefbHblX MOBEPXHOCTAM,
HACKONbKO 3TO 6bl0 BO3MOXHO.
Nx cHumanu HeboNbWMMY yyacT-
KaMmu, 4Tobbl M36exaTb CUIbHBIX
WCKaXeHUn 1 noayyuTb MaKcu-
ManbHO BO3MOXHOe pa3pelle-
Hue. Ncnonb3ys dyHkumio dhoTo-
Kamepbl «aerial», Mbl CMOMN Bbl-
AepXaTb LBETOBOMN GanaHc Mex-
AY pa3HbIMK POTOCHUMKAMU. 3a-
TeM, B COOTBETCTBUU C METOAU-
Kon TpaHcdopmupoBaHua ¢oTo-
rpaduit [6], TaxeoMeTpoM OTCHsA-
NN XapaKTepHble TOYKW, U3 pac-
yeTa He MeHee Tpex [ KaX[oro
CHMMKa. Mo 3TMM ToYkam u no
CKaHy QOTOCHUMKHK B rpaduyec-
KOM pefaKTope MOArOHANUCH K
BEpHOI KoHdurypauuu u cobu-
panuch B eiMHbIE U306paXKEHU.
B koHeyHoM uTOre nosyyuau
1300paxKeHus B peanbHbIX Mpo-
nopuusax u macwrabe. Beugy He-
AOCTAaTOYHOTO paspelleHns Ka-

Mepbl U HEKOTOPbIX MCKAXEHWi
Npu CbemMKe BepxXHUX 4acTeu
3[@HUA C 3emau, MeTpuyeckas
TOYHOCTb oTorpacduin nonyyu-
Nacb HeJOCTaTOYHO BbICOKOW A
MCMONb30BaHWA UX B KayecTse
LOCTOBEPHOr0 OCHOBaHWsA [nA
NpPOMepoB, HO NpuemMnemoit A
aKKypaTHOro TeKCTYypUpOBaHMA
Mogenu.

YepTexu CTPOUNUCH BPYYHYIO
Ha OCHOBe «06/1aKOB To4YeK». ITa
YacTb KamepanbHOW 06paboTKM
npoBoAunach B moayne
CloudWorx, koTopblii no3sonser
3arpyarb «06/1aKa ToYek» B cpe-
ay AutoCAD v nonb3oBaThbCs Apy-
TMMW BO3MOXHOCTAMU [AHHOIA
nporpamMmbi.

[okymeHTauns Asnaerca He-
OTbEMJIEMOII YacTblo mnpolecca
pecTaBpauuu U KOHCepBaLuK na-
MATHWUKOB UCTOPUKO-KYNbTYPHOIO
Hacnepams. [naBHbIMK CBOMCTBAMY
KauyeCTBEHHOMN LOKYMEHTaLMK AB-
naTca:

— cofepxaHue, KoTopoe
LO/MKHO OXBaTblBaTh BCE MOAPOL-
HOCTM O NaMATHWUKE W ero OKpy-
KEHUM, a Takxe 060 Bcex Mpo-
Leccax BMellaTeNnbCTBa B UCTOPU-
YEeCKYI0 CTPYKTYPY;

— [OCTYNHOCTb, COXPAHHOCTb
1 yro6CTBO NONb30BAHUS ANA UC-
cnepoBateneii U npodgeccumoHa-
JI0B KaK B HacTosliee BpeMs, TakK
u B Oyayliem.

C TeyeHnem BpemeHM coBep-
WEHCTBYIOTCA TEXHONOTUN U Me-
TOAWKW JNS BbINOJAHEHUA 3TUX
3apfay. OgHOM U3 TaKMX TeXHOO-
TMIA CTan MeToj Ha3eMHOro fa-
3epHOro CKaHMpOBaHWs, KOTO-
pblii N03BONAET NPOBOAUTL TOY-
Hble 06Mepbl 3HAYUTENbHO BbICT-
pee, 4em 3T0 6bIO paHee, U co-
LEPXKUT NOoNHyl0 MHbOpMaLuio
06 00beKTe B eAMHOM MaccuBe
«001aKa TOYeK» MW Tpexmep-
HOW mMopenn. 3TO 3HAYUTENbHO
ynpoLwaeT Npouecc ynpasieHus
nHbopMaumer U faeT BO3MOXK-
HOCTb NOMly4yaTb pa3HooGpasHble
LaHHble U3 eUHOr0 UCTOYHMKA.
A npu npaBuabHOM COBMECTHOM
MCNONb30BAHUU PA3NUYHBIX Me-
TOOB U TEXHONOTMIA MOXHO CO-

NpOBOXAATb NPOEKTH yA06HOM B
MCMONb30BAHUM U UCYEpPMbIBAIO-
el No COAepKaHWI0 JOKYMEH-
Tauuei, KOTopas He TONbKO 06-
NIETYNUT BHIMONIHEHUE TEKYLMX
paboT, HO W CTaHeT BenuKonen-
HbIM nofcnopbemM B OyayuwmMx
npoekTax.
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RESUME

A brief description is given for
the terrestrial laser scanning tech-
nique applied for outward measur-
ing monuments of architecture.
This technique is combined with
the geodetic and photogrammet-
ric techniques. On the survey com-
pletion the data obtained is used
to create measurement diagrams
and 3D models with the top-quali-
ty facades textures.
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3A0 «Pycckas lMpombiwneHHas KomnaHusy.

B.U. HemueBuy («Pycckas MpombiwnenHas Komnanusy»)

B 1999 r. oKOHYMN daKynbTET PAAUO3NEKTPOHHBIX CPEACTB TynbCKOro apTUANEPUIACKOTO WHXXEHEPHOro
MHCTUTYTa MO CNELManbHOCTU «aBTOMATU3MPOBAHHbLIE CUCTEMbI YMpaBieHWs». [ocne OKOHYaHMA yyunuia
npoxoaun cnyx6y B BC P®. C 2003 r. pabotan B 3A0 «J1aitT KommyHuKelwwH», ¢ 2004 1. No HacToALlee BpeMa —
3aMecTuTeNb PyKOBOANTENS OTAeNa annapatHoro obecnedeHus 3A0 «Pycckas MpombiwneHHas KomnaHusy.

Haunbonee pacnpoctpaHeHHbIM
cnocoboM Co3aaHns ¢ BYMaxHbIX
OPUTUHANOB 3NEKTPOHHBIX AOKY-
MEHTOB ABNAETCA CKaHUPOBaHMe.
B pesynbtate nosyyaetcs anek-
TPOHHAA KONWS LOKYMEHTa B pac-
TpoBoM chopmarte, KoTopylo 6e3
LAONOJHUTENbHO 06paboTku
MOXHO MCMNONb30BaTh, HaNpuMep,
B JEKTPOHHbIX apxuBax, 1nbo
OCyLLeCTBUTb ee NepeBof, B BeK-
TOPHbIN hopmar.

Beibop TMNOB CKaHepoB Ans
peleHuns 3Toi 3agayn Ao Hepas-
Hero BpemeHu 6bin HeBenuk. Pas-
NIMYHbIE MOLENN U MOANDUKALMN
CCD-ckaHepoB (¢ M3C-matpuuei.
— [lpum. ped.) CONTEX u VIDAR
LOJIrOe Bpems ABNAANCH efUHCT-
BEHHO LOCTYMHbIMU POCCUNCKUM
cneuuanucTam Ans CKaHMpoBa-
HUA LBETHbIX WWPOKOHOPMATHBIX
LOKYMEHTOB C BbICOKMM KayecT-
BoM. Kpome Toro, 310 060pyf0Ba-
HUe BbINO «NO KapMaHy» HEMHO-
TMM OpraHu3auusm u3-3a ero Bbl-
COKOW CTOMMOCTK.

B cepeanHe HosbGps 2006 r.
3A0 «Pycckaa [lpombiwneHHas
KomnaHus» npepcrasuna B Poc-
CWU HOBbIN LiBETHOW WHpPOKodop-
MaTHbIl  CKaHep  KOMMaHuu
Colortrac Ltd. (BenukobputaHus)
Colortrac SmartLF Gx 42, a ¢ ¢des-
pana 2007 r. npucTtynuna K no-
CTaBKaM ckaHepa dopmata Al u3

cepum  Gx —  Colortrac
SmartLF Gx 25 (puc. 1). B HacTo-
slee BpeMms, Gnarogaps 3Tomy
o6opyfoBaHuio, noxanyi, Bnep-
Bble Y POCCMWCKMX Monb3oBaTe-
Neil NoABUAACh BO3MOXHOCTb MO-
JIYYUTb MAKCUMaANbHO TEXHONO-
TMYHbIE U IKOHOMUYHbIE LWIMPOKO-
opmaTHble CKaHepbl MO MUHM-
MaNibHOM LEeHe.

KomnaHus Colortrac, cywect-
Bylowas ¢ 1989 r., sasnsertca

KpynHeilwnm npousBofutenem
060pyLOBaHMA AAs CKaHMpoOBa-
HUA WKUPOKOOpPMATHBIX M300pa-
XEHWN, KOTOPOe MOAYYUNO WINPO-
Koe Mpu3HaHWe cpeau notpebu-
Tened Bo BCeM Mupe. LiBeTHble
wupokodopMaTHble  CKaHepsl
KOMMAaHUW — OfHW W3 NYYILNX B
CBOEM Knacce U nosb3yloTcs 3a-
CNYXXEHHbIM YyBaXeHWeMm cpefu
KOMMaHWIA, OKa3blBalOWMX YCAyru
MO CKaHMPOBaHUIO, KOMMPOBaHUIO

06wuii Bud wupokogopmamrozo ckanepa Colortrac SmartLF Gx 42
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W MeyaTy, a Takke Cpeau cnelma-
nucToB, paboTalouwux B o6nactu
CAMP n TNC-texHonorui.

Mopenu Colortrac
SmartLF Gx 42 wu Colortrac
SmartLF Gx 25 sBnstoTca NATbIM
MOKONIEHUEM WHUPOKODOPMATHBIX
CCD-ckaHepoB 1 npefjHa3HayeHbl
ANs 6bICTPOro BbICOKOKAaYeCTBEH-
HOr0 CKaHMPOBAHMSA U KOMUPOBa-
HWUS KapTorpaduyeckoin npoayk-
umnu, potorpaduil, XyaoKeCTBeH-
HbIX PEenpopyKUKiA, YepTexedn,
NOCTEPOB U APYruX LOKYMEHTOB
6onbworo dopmata, KoTophble
TpebyIOT HAaNMynA WUPOKON LBe-
TOBOW raMmbl U BbICOKOTO AWHA-
MUYyeckoro fuanaszoHa. CkaHepbl
komnanuu Colortrac cepum Gx
TOYHO nNepefanT Mesbyanlne
3N1eMeHTbl Tonorpaduyeckux u
TEMATUYeCKMUX KapT, KpynHomac-
WTabHbIX NJAHOB MECTHOCTH,
yepTexei, KCMHEK», TOHMPOBaH-
HbIX apXUTEKTYPHBIX PUCYHKOB U
MHOTUX ApYrux BUOB TEXHUYEC-
KMX [AOKYMEHTOB, LBETHbIX WU
MOHOXPOMHbIX,  0becneyuBas
pa3peleHue ot 100 fo 9600 dpi.
MakcumanbHoe paspelleHue or-
paHuyeHO BbIGPaHHLIM (hopMa-
ToM caiina M pa3Mepom AMCKa.
OCHOBHble TeXHUYECKNE XapaKTe-
puctukn ckaHepoB Colortrac
SmartLF cepumn Gx/GxT npusege-
Hbl B Tabnuue.

MoapobHee ¢ TeXHUYECKUMU
XapaKTepUCTUKAMU  CKAHEpOB
MOXHO O3HAaKOMWUTbCS Ha caiTe
«Pycckoit TMpomblwneHHoin Kom-
naHuu» www.cad.ru.

OCTaHOBMMCSH Ha HEKOTOPbIX
KOHCTPYKTUBHbIX 0COBEHHOCTSAX
ckaHepos Colortrac SmartLF ce-
pum Gx 1 ero nporpaMMHoM obec-
neyeHmu.

CkaHupylowas cucrema. B
OCHOBY CKaHMpylLWein cucremsl
MONOXEHbI NATb CBEPXKOMMNAKT-
Hbix LMdpoBbix 6aokos DCU ¢ on-
Tnyeckumu N3C-matpuuamu. Ha-
An4ne 3TUX 6NOKOB MO3BONUIO
NMPUHLMNMANLHO NEPeCcMOTPeTh
KOHCTPYKLMIO WUPOKOGOPMATHO-
ro ckaHepa. Kaxpblii aBTOHOMHO
coOpaHHbIii 6NOK COmEpPXKUT 3ep-
Kana, kBagponuHeinHole M3C-mar-
puubl Ha 10 800 nukcenei, MUK-
POAMH3bI C UHDPAKPACHBIM DUNb-
TPOM 1 crnocobeH NpoBOANTb CKa-
HUPOBAHME C ONTUYECKUM pa3pe-
wennem 1200x600 dpi, a Takxe
nepeBofuTL LBETHble (48 6UT) U
MOHOXPOMHble M300paxeHus B
umdposoin dopmar. Mogynu DCU
OA0T BO3MOXHOCTb BbINYCKAaTh
CKaHepbl MEHblIEero pasmepa M
BECa, C HAJleXXHON ONTUKOW N HU3-
KOM CTOMMOCTbIO.

Pesynbtathl  TeCTMpoBaHUsA,
npoBefeHHble KOMMaHue
Colortrac, nokasanu, 41O TOY-
HOCTb CKaHUPOBAHWUS NpuW Temne-
patype 20°C + 3°C u BRaXHOCTU
60% + 10% coctasnaetr +0,1%
(+1 nuKkcenb) U BblfEpPXMUBaETCA
npu TONWMHE CKAHUPYEMOTO OpU-
rmHana po 0,8 mm. [lokasartenu
TOYHOCTM MOFYT BapbMpoOBaTh B
3aBMCUMOCTM OT OKpyXatoLen
Cpefbl, @ TaKKe TUNa U TONLMHBI
opuruHana. MpuseaeHHble napa-

MEeTpbl TOYHOCTU BbIU NONYYEHbI
no pe3ynbraTaM CpaBHEHWUs pas-
MepoB OTCKaHMPOBAHHOMO U306-
paXkeHns B BUAE KBAfpaToB C MX
WCTUHHBIMM pa3MepaMu Ha CKa-
HUPYEMOM OpUruMHane.

MNpusop nepemelyeHusa cKa-
HUpyemoro opuruHana. B cka-
Hepax Colortrac SmartLF cepuu
GX BOKYMEeHTbl BBOAATCA C NuLe-
BOI CTOPOHbI CKaHepa 1 OpUeHTU-
pyIOTCA MO NPaBOMY Kpat CKaHe-
pa wnu ueHtpy. Hanuuue poky-
MeHTa B JIOTKE pacno3HaeTcs cre-
LManbHbIM [ATYMKOM, U fanbHen-
lWas 3arpy3Ka BbINOAHAETCA aBTO-
MaTuyecku. B GonbwMHCTBE CKa-
HEpPOB MPUMEHAETCA MOANPYXKU-
HEHHaA nnaHka Aia npuxatus
OPWUTMHANOB K CTEKIy CKaHepa.
[Ins KayecTBEHHOr0 CKaHMPOBA-
HUA JOKYMEHT LOMKEH HaXOAUTb-
csl B hoKyce, ObITb MPUKATEIM MO
BCEN NOBEPXHOCTU M XOPOLO OC-
BelweHHbIM. Cnaboe paBneHue
NPUBOANT K CKNafKaM u, COOTBeT-
CTBEHHO, K HU3KOMY KauyecTBy
CKaHMPOBaHWA, @ CIULWKOM CUNb-
HOe [laBfieHWe MOXeT 3a6J0KMpo-
BaTb [JBWXEeHWe opuruHanos. B
CKaHepax cepuun Gx npumeHseTtcs
MPUKMMHON BELOMbIN POAUK, ra-
paHTUpyIOWNUA  HenpepbIBHbINA
KOHTaKT OpUrMHana co CTeKI0M U
HaZeXHblil NPONYCK N0ObIX TUNOB
HOCUTENeil, OT TOHKON Bymaru o
Tonctoro marepuana. KOHCTpyK-
UMs npuBofa NS nepemelleHus
opuruHana APT (Active Paper
Transport) BkAto4aeT 2 + 4 ponu-
Ka. Hanuuue wapHmpoB nossons-

OcHoOBHble TexXHU4YeCKne xapaktepuctuku ckanepos Colortrac SmartLF cepumn Gx/GxT

HaumeHoBaHue mopenu Pasmep Pasmep o6nactu  Ckopoctb Tun ckaHupyembIx
CKaHUPYeMOro  CKaHWpOBaHUA CKaHUPOBaHUA,  JAOKYMEHTOB
LOKYMEHTa, CM MM cm/c

Colortrac SmartLF Gx 42

(25)m / GXT 42 (25)m 121,9 (A1) 106,7 (63,5) 15,2 YepHo-6enbiit

Colortrac SmartLF Gx 42

(25)c / GxT 42 (25)c 121,9 (A1) 106,7 (63,5) 1,9 LgeTHoii

Colortrac SmartLF Gx 42

(25)e / GXT 42 (25)e 121,9 (A1) 106,7 (63,5) 7,6 LigeTHoit

[lpumeyaHus.

1. Mogenu ckaHepoB C MHAEKCOM «T» MO3BOMAIOT CKAHUPOBATH JOKYMEHTbI TOALWMHON A0 20 MM.
2. Mogenb ckaHepa C MHAEKCOM «M» MOXET ObiTb JOBEAEHA [0 KOH(DUTYPALMM «C», @ C UHAEKCOM «C» — [0 «e».
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€T NIerKo 1 6bICTPO OYMCTUTH CTEK-
N0 U NPUXUMHbIE ponnkun. Kpome
TOrO, 3Ta KOHCTPYKUMA AonycKaeT
nogavy OpuruHana ToNnlWuHOW o
20 mMm. bonbwunHCTBO NnaHweTos
Ha (aHepHON OCHOBE UMEIT He-
paBHOMEpHbIE WCKPUBAEHUSA TMO-
BEPXHOCTW, YTO CO3[aeT [onof-
HUTeNbHbIE TPYAHOCTU NpU CKa-
HUPOBaHWUM. ABTOMaTMYeCcKas cu-
cTeMa ynpaBleHWUs MPUKMMOM
No3BOJAET CKAHMPOBATb MNaHLe-
Tbl, WCKPUBNEHUE KOTOPLIX He
npeBblWAET 4 MM no mybute. Y
mogeneit ckanepos Colortrac ce-
pumn GxXT HacTpoWKa ckaHepa gns
NponycKa TONCTOro HOCUTENS Bbl-

MOMHAETCS  HAXaTMeM OJHOIA
KHomku (puc. 2).
NporpammHoe ob6ecneue-

Hue. [lpunaraemoe nporpamm-
Hoe obecneyeHune SmartLF kom-
naHum Colortrac obecneuymsaer
nosb3oBateNns BCEM HeobXomu-
MbIM [ HACTPOMKM CKaHepa,
06paboTku uudpoBLIX M306pa-
KEHUA M yxofa 3a CKaHepoM.
[Ins oOGHOBNEHWUS Bepcuii mpo-
rpaMmHoro  obecneyeHus u
LpaiiBepoB Heo6X04MMO NPOCTO
3aperncTpupoBaThCa Ha caiTe
komnanuu www.colortrac.ru.
[ins HopmanbHOM paboTbl Npo-
rpaMMHOro obecneyenus, ocylye-
CTB/AIOWErO yNpaBJeHNe CKaHe-
pom Colortrac cepum GxT, peko-
MEH[yeTCs MCMOoSb30BaTbh KOM-

nbloTep c npoLeccopom
Pentium IV, yactotoit 2,8 Ty u
TexHonoruer  Hyperthreading,

03Y 512 M6aiit, uHTepdeincom
USB2, onepauuoHHOW CUCTEMOI
Windows XP unau 2000. HekoTo-
pble GyHKLKUKM Npu paboTe B one-
paumoHHon cucteme Windows
2000 moryT oKasatbCsi HepoCTyn-
HbIMU.

Ckanepsl Colortrac SmartLF Gx
MOCTABASIOTCA YIKE B TOTOBOM [
paboTbl BUAE, @ B MpOrpammHoe
obecneyeHne SmartLF BkitoyeHsl
chefytoline OCHOBHble thyHKLUK:
CKaHupoBaHue B haiin, ans nony-
YeHUs KONWUN U NI Nepechiiku
no e-mail. [ns pabotbl c npo-
rpamMMON He HY)XXHO MMETb crewuu-
anbHele 3HaHuA. W3o6paxeHue

LOKYMeHTa B nmpoliecce CKaHUpo-
BaHWA BbIBOAWUTCA Ha 3KpaH B pe-
XUMe peanbHOro BpeMeHu, na-
pannenbHo OCyLWecTBASETCA KOH-
TPONb KayecTBa M rpaHuL, n3ob-
paxeHua. [paisepol gna WIA
(Windows Image Acquisition)
unu STI (Still Image Interface),
nopaepxka dopmaros TIFF, JPEG,
PDF n cepBucHaa nporpamma gns
pocTyna k o6HoBneHusm B HTep-
HEeT — BCe 3T0 BKJIOYEHO B 6a30-
BYIO  MOCTaBKy  MpOrpammbl
SmartLF.

B nporpamme peanusoBaHa
TEXHONOTUA OfHOKPATHOro CKa-
HUpOBaHWA, Gnaropgaps MOAyt
ScanWorks. Mpu pa6ote ¢ gpyru-
MU CKaHepamu 06bIYHO NpUXO-
AWTCA BBINOMHATL NPeABapUTeb-
HOe CKaHWpOoBaHWe BbIGPAHHOTO
yyacTka u3obpaxeHus pns Hact-
poiku tuneTpa, BO3BpalLaTbh A0-
KYMEHT B UCXOAHOE MONOXEHUE U
CHOBa €ro CKaHupoBaTb AN no-
JIYYeHUA YAOBNETBOPUTENBHOIO
pesynbrata. ScanWorks obecne-
yuBaeT BbINOJHEHME HaCTpoeK
MOPOroBbIX 3HAYEHWI W ynyylue-
HUEe M300paeHWs 3a OAHO CKa-
HupoBaHue. TexHonorms opHo-
KpaTHOT0O CKaHMpOBaHWUSA faeT Or-
POMHOE NpenMylLecTBO B Npou3-
BoauTenbHoctu. OTnapaer Heob-
XOAWNMOCTb MOBTOPHOIO CKaHWUPO-
BaHMA W3-3a NNOXOro KayecTsa,
MOCKOJNIbKY Onepatop cnocobeH
BbIMOMHUTL HACTPOMKY Ans obec-
neyeHus KayectBa M30bpaxeHus
HenocpeAcTBEHHO B npouecce
CKaHWpoBaHus.

B nporpamme npepycmoTpeHa
TEXHONOTUA CBA3U CKOPOCTHbIX
CKaHepoB C CMCTEMAMU INEKTPOH-
HOro pJokymeHTooboporta ISIS
(Image & Scanner Interface
Specification). B HacToswwee Bpe-
Msi 3TO OAWH U3 HaubGonee yaob-
HbIX WHTepteicoB Anf CUCTEM
[OKyMeHTOOb6OpoTa  MacwTtaba
NpeanpuaTUS.

[Ins nonb3osareneit ¢ 6onee
Cepbe3HbiMM TpeboBaHUAMU [O-
CTYMHbI JONOJHUTENbHbIE ONLUK.
Tak, Hanpumep, Ana npodeccuo-
HaNbHbIX KOMWUPOBaNbHbIX Cano-
HOB 1 (hoTonabopaTopmit ucnosb-

Mynem ynpasnenus ckarepa Colortrac
cepuu GxT

3yeTcs [OMNONHUTENbHOE npo-
rpaMMHoe obecrneyeHue KoMna-
Hun Colortrac u apyrux Komna-
Huit, Takux Kak GTX. OHo no3Bo-
NAET MOBLICUTb MPOWU3BOAUTENb-
HOCTb BLIMOJIHAEMbIX paboT, a
TakKe 3PHEeKTUBHOCTb CUCTEMBI
CKaHupoBaHua SmartLF Gx.

MNocTtaBka M KoMmnaeKkTauusa
ckaHepoB. CkaHepbl Colortrac
SmartLF cepun Gx xapaktepusy-
OTCA HU3KMMM 3KCMayaTauuoH-
HbIMW pacxopamu. Hanuune uH-
Tepcdeitica USB2, ¢yHkummn Plug
and Play, 3aBofcKoil kanubposku
LYBeTa, aBTOMATUYECKOW HaCTpoii-
KW BaTYMKOB YNpoLAT YCTaHOB-
Ky CKaHepa, €ro ynpasieHue W
obcnyxusaHue. HemanoBaxHo,
YTO ANA YCTAHOBKM W MCMONb30-
BaHWA CKaHepa He TpebyeTcs Hu-
KaKux cneLmanbHbIX 3HaHUI, KPo-
Me 6a30BbIX HaBbIKOB paboThl C
NepcoHaNbHbIM KOMMbIOTEPOM W
npunoxeHuammu Windows. Kom-
nanus Colortrac npepocrtaBnser
rapaHTuio paboTel ckaHepa B Te-
yeHue 2 ner.

Kpome ckaHepa u nporpamm-
HOro obecnedyeHus, B KOMMIEKT
6a30B0oii MOCTaBKM TaKXKe BXO-
LAT HanpasnsolWwme ons npuema
LOKYMEHTOB, CMpaBOYHOE PYKO-
BOACTBO WM KOMMAKT-AUCK C MoO-
ApO6HOI [AOKYMEeHTalue, yTu-
nMTaMu gns 0bCnyxKuUBaHUA CKa-
Hepa 1 cneuuanbHoe Nporpamm-
Hoe obecneyeHue [ANs MpPoOuU3-
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BOACTBA MOJAEpPHM3ALUU CKaHe-
pa. CtonmocTb 6a30B0i NocTas-
KW CKaHepoB 3TOI cepuu y fune-
poB 3A0 «Pycckas lMpombiwwneH-
Has Komnawua» coctaBnset oT
163 630 py6.

[ns makcumaneHoro ypobcTea
paboTbl [LOMNOAHUTENBHO NOCTAaB-
NATCA: NOACTaBKA LA HAMOAb-
HO YCTaHOBKW CKaHepa, KOM-
MNeKT [ YCTAHOBKM Ha CKaHep
komnbtoTepa, LCD-MoHUTOPA, KNa-
BMATYpa M Mblllb, @ TAKXe KOP3u-
Ha ANA npuMemMa OpWUTUHANoOB B
npouecce CKaHNpPOBaHMA.

OTaenbHbIM peleHnem fBnSA-
eTCsl [OMNOJHEHNE CKaHepa yHu-
BepCanbHbIM PenpoCcTeHAOM [Ns
co3faHua Ha 6ase CcKaHepos
SmartLF cepuu Gx mobunbHoM
LLBETHON NOPTATMBHOW KOMWUPO-
BaJIbHOI CUCTEMbI C UCMOJIb30Ba-
HMeM NPUHTEPOB BbLICOTOW A0
1250 MM u no6oit wupuHoii. Ho-
BMHKA, B COMETAHUU C NPUHTEpa-
mu Canon unu HP Designjet, 06-
pasyeT 3aKOHYEHHYI cucTemy,
Nerkylo B HaCTpoWKe U 3Kcnaya-

AT

Tauuu. [porpaMMHbIl MOAYNb
CopySmart nossonsetr npodec-
CUOHANIBHO BbIMOJIHATL CKAHUPO-
BaHWe, KOMMPOBAHUE U BbIBOJUTD
Ha neyatb roToBylo Konut. Mc-
noib3ys 3TOT MOAY/b, MpoLecc
KOMMPOBAHMA U MeyaTu BbINOA-
HAETCA aBTOMATUYECKW HaxaTu-
eM ofHoW kHonku. MogobHoe pe-
WeHWe MO3BONAET IKOHOMUTH
BPeMS Ha NPOCTbIX OMnepauuax u
HE CMJbHO 3aB0TUTbCA O HACT-
poiiKkax, KOTopble JOCTaTOYHO 06-
WwupHbl. [pn coBmecTHOM wuc-
MoNb30BaHUN C NpPUHTEpPAMK
Canon wunn HP Designjet Bo3-
MOXXHa KanubpoBKa LiBeTa C 3a-
MKHYTBIM LMKNOM, Y4TO AaeT BO3-
MOXHOCTb MOJyYUTb KOMUIO Bbl-
COKOTo KayecTBa C NPEBOCXOf-
Hoii uBeTonepepayen. CopySmart
“cnonb3yeT gpanBepbl KOMNAHUK
Colortrac, onTuMMU3MpOBaHHbIE
4Ns nonydeHus BGbICTPbIX M Kaye-
CTBEHHbIX OTMEYaTKOB C MOMO-
Wbto CKAHEpa UIW NyTeM BbIBOAA
Ha nevyaTtb COXpaHEHHbIX (ainoB
1306paxeHuii.

&

B 3aknioueHue, cnepyet ocra-
HOBWTbCA Ha BO3MOXHbIX cchepax
NpUMEHEeHUs nofJo6HbIX  yCT-
poiicte.  CkaHepbl  Colortrac
SmartLF cepun Gx npepgHasHave-
Hbl, B MEPBYI0 0Yepeab, A1 Npo-
€KTHbIX 1 NPOEKTHO-N3blCKaTeb-
CKMX OpraHu3aLuii, TEXHUYECKUX
OT[LeNOB U OTAENOB KanuTanbHOro
CTPOUTENBCTBA KPYMHbIX Mpea-
NPUATUIN, NOAPA3AENEHUN TOCY-
LAPCTBEHHBIX U KOMMEpYEeCKUX
OpraHusauuii,  BbINONHAOWMUX
[MC-npoeKTbl pa3nnMyHOro Ha3Ha-
YeHusA, a TaKXe KOMMaHui, npe-
AOCTaBAAOLWMX YCAYTU NO CKaHM-
pOBaHuio U neyaru.

RESUME

Both design and software fea-
tures are given for the colored
large format Colortrac SmartLF
Gx/GxT in detail. It is marked that
these scanners are easy in opera-
tion and possess high reliability
in scanning both paper originals
and metal-mounted boards and
papers with a thickness of up to
20 mm.

Cnlnrtrac SmartLF Gx 42/ GxT42

LBeTHLIe WHPpoKkodopMaTHLIe CKaHeplkl cneldansHo gna FTMC U nonvrpagpmi!
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NMPOEKT «TEO-CUBUPDb».
NMPEANOCBIJIKU CO3AAHUA
U QANbHEWLLEE PA3BUTUE

A.N. Kapnuk (CITA, HoBocubupck)

B 1978 r. okoHuun HUUTAMK no cneumanbHOCTM «npuknapHas reopesunax». llocne oKoH4YaHWA MHCTUTYTA
paboTan accucTeHToM Ha kadeppe «NHxeHepHas reogesus». B 1980-1981 rr. npoxoaua Hay4Hyio CTaXMPOBKY
B8 MUNTAnK. B 1982-1985 rr. yuunca B acnupaHtype MOCKOBCKOrO MHXEHEepHO-CTPOUTENbHOro UHCTUTYTA. C
1986 r. nocnie 3awWmThl KAHAUAATCKOI AMCCepTaLmm paboTan CcTaplwmm npenofasareneM, AOLeHToM, ¢ 1992 r. —
3aBegylowmm kadeppon «WHxeHepHas reogesusy, a ¢ 1997 r. — pupektopom MWHcTUTyTa reopesun u
meHemxmeHTa CITA. B 2004—2005 rr. npoxoaun ctaxunposky B AHHOO «MexayHapoaHblit UHCTUTYT KyNbTYPHOI
uHterpauumn» (lepmanus). C 2006 r. no Hactoswee Bpems — pektop CITA. [lOKTOpP TEXHUYECKUX HayK,
npodeccop.

B.A. CepepoBuy (CITA, HoBocnbupck)

B 1975 r. okoHuun HUUTAMK no cneumanbHOCTM «npuKnapHas reopesunsax». llocne oKoOHYaHWA MHCTUTYTa
pabotan npenofasateneM Ha kadegpe «VHxeHepHas reofesus», 3aMecTUTENeM [AeKaHa, 3aBefyIOLUM
Kadegpoii, a ¢ 1992 r. — npopektopom no HWP. C 2006 r. no HacToslee BpeMA — MNPOPEKTOP MO
MHHOBaLMOHHOW feaTenbHocTy CITA. KaHanpat TexHMYecKux Hayk, npodeccop.

25-27 anpensa 2007 r. B HoBo-
cubupcke coctoutcs TpeTbs Bbl-
CTaBKa U MeX[AyHapOAHbIA Hayy-
Hbll KoHrpecc «EQ-Cubupb». B
KaHyH npoBefeHWUs O4YepeaHbIX
BbICTABKM W KOHrpecca, byper no-
Ne3HO BEpHYTbCA Haszaf, K MCTO-
KaM 3apoX[eHua 3TOro KpymnHoro
npoekTa Ha Tepputopuu Cnbupwm.

~ [lpepanocbinku nosasnenus

B Tteyenne 10 net npepcraBu-
Tenu CITA v BefywWwmx reogesnye-
CKUX opraHusaumit Cubupm noce-
Wwanu BbICTaBKY W KOHrpecc
INTERGEO B lepmanuu. 31o n3se-
CTHas BO BCEM MUpe CneLnanunsu-
pOBaHHas BbICTaBKa B 06nacTu

reofie3uu, reonHopmaTuku, Kap-
Torpacuu, KagacTpa u AUCTaHum-
OHHOr0 30HAMPOBaHUA 3emau.
MocnegHue 6 net CI'TA npuHumaeT
yyacTue B 3TON NPECTUKHOM Bbl-
CTaBKe, NMpeACTaBAsAs Ha cobCT-
BEHHOM CTeHfe pa3paboTku yue-
HbIX aKageMuu. 3a 3T0 BpeMs py-
koBogcTBy CITA ymanocb nosHa-
KOMUTbCA C OpraHu3atopamu
INTERGEO: Hemeukum coio3om
reofie3nctos, Hemeukum coto3om
kapTorpacoB, npepcraBuTensiMu
KaflacTpoBbIX CyX0, pyKoBOAM-
TENAMU MEXLYHAPOAHBIX MpoO-
theccuoHanbHbIX 06befUHEHUI
(FIG, ISRPS), npepctaButensamu
yHuUBepcuTeToB fepmanun u fpy-

TMX rOCYAApCTB, B KOTOPbIX BELET-
€A NOATOTOBKA CMeLManncToB no
reopesuu, kaptorpaduu, kagact-
py, oTorpammeTpuu, reouHdop-
MaTWKe W ApYruM HanpaBieHUsAM.
Bo3Hukna notpebHoCTb B pacliu-
peHUn n yrnybneHun 3TUX KOH-
TakTtoB. OgHWM M3 BapMaHTOB
pa3BUTUA [AAHHOTO HanpaBJeHus
LeATeNbHOCTN CTana Uaes npose-
AeHus B HoBocnbMpCKe BbICTaBKMU
W Hay4yHOro KOHrpecca nop 006-
wum HaseaHuem «IEO-Cubupb».
[laHHas upes Hawna nopAepxKy
y reHepanbHoro aupektopa BO
«Cubupckas Apmapka» C.B. Lloii
W, nocne MoceleHus B OKTA6pe
2004 r. meHemkepom BO «Cnbup-

BbicTaBoyHoe o6uecTBo «Cubupckasa Apmapka» 3a 16 neT npowno nyTb OT MPOBUHLUANLHON ApMap-
KW [0 MEXAYHapPOJHOr0 BbICTaBOYHOTO LEHTPa, MPeAaratollero BbiCTaBOYHbIE YCAYTM MUPOBOTO YPOBHS.

B nekabpe 1989 r. «Cubupckas Apmapka» opraHusoBana nepsylo Bcecmbupckyto YHUBEPCANbHYIO Bbi-
CTaBKy, KoTopas cobpana 750 y4aCTHUKOB UM, MOMUMO CEPbE3HOr0 YCMexa, NofoXuaa Hayano pasBuTUIO
NPUHLMNNANBHO HOBOI POCCUMICKOMN BbICTABOYHOM CTPYKTYpbl. B HacToswee Bpems BO «Cubupckas sapmap-
Ka» npoBoguT Gosee 100 BbICTAaBOYHbLIX MEPONPUATUIA MO 3aKasy U Npu nopgepxke otpacneBbix Muxuc-
TepctB P®, Accoumnaumum rybepHatopos 19 cubupckux Tepputopuii «Cubupckoe Comawenuney, AgmuHuctpauum Hosocnbup-
ckoit o6nactu, mapuu HoBocubupcka, HoBocubUpCKoi TOproBo-nNpoMbIlIEHHOM nanatsl, AcCoumnanuum cuGUpPCKNUX U JanbHe-
BOCTOYHbIX rOpoA0B, AccounaLum pyKoBofuTenen npeanpuaTuii.

Ee nctopus — 310 NeTonuch CTAHOB/EHMUS BbICTAaBOYHOO ABMXeEHUS B Poccuu. B 1991 r. «Cubupckas Apmapkay BbicTynu-
712 OAHUM W3 MHWLMATOPOB W yupepuTeneit MexayHapoaHoro Coto3a BbICTAaBOK U ApMapOK, KOTOPbI 06beANHSAET 87 BbICTaBOY-
HbIx 06wects. Mo oduymransHoi cratuctuke MexagyHapogHoro Coto3a BbICTaBoK M sipMapok «Cubupckas fpmapkay» BXOAUT B
nepaylo NATEPKY Hanbosnee yCnewHbiX BbICTaBOYHbIX KOMMAHMWIA.
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ckas flpmapka» J1.®. HeHaweBoM
BbicTaBku INTERGEO, 6bi0 npu-
HATO NMPUHLWUNUANbLHOE pelleHune
— npoekty «TEQ-Cnbupb» B Ho-
BoCUOMpCKe ObiTb. Bcero yepes 6
MecsleB MOAFOTOBKM MPOEKT
ctaptoBan — B anpene 2005 r.
cocrosnca lepsbiii MeXxayHapoa-
HbIl HAy4YHbIN KOHrpecc W Bbl-
craBka «[EQ-Cubupb».

MpoekT «EQ-CubMpb» ObiN Hy-
KEH PernoHy no cnepyolmm co-
o6paxeHusm. Ha Tepputopuu 3a-
nagHoit Cubupu npoBoauTCs ak-
TWBHAA pa3paboTKa MecTopoXxae-
HUI HedTU W rasa, BegeTcs CTpo-
UTENbCTBO aBTOZOpOr, HedTe- U
ra3onpoBOAOB, KPYMHbIX TEXHO-
NIOTUYECKUX 0OBLEKTOB HedTene-
pepaboTku. LeHTp fobbiun yrne-
BOLOPOJOB M [pYyruX NONE3HbIX
MCKOMaeMblX MEANEHHO HAaYyMHaeT
nepemeLaTbcs Ha BOCTOK, B Boc-
TouHyto Cubupb 1 3abaikanbe.
MpuMHMMaIOTCA pelleHus, U Hauu-
HaeTCs NPOeKTUPOBAHME U CTPOU-
TENbCTBO KPYMHbIX HedhTe- U raso-
npoBofoB B cTopoHy Kutas wu
NanbHero BocTtoka. AKTMBHO pas-
BMBAETCA MONHOCTbIO Nepelles-

WKUA Ha pbiHOYHble ycnoBua Ka-
3axcTaH.

B 6nauxaiilumne rogbl Hamevaet-
€A AWHAMUYHOE SKOHOMUYeCKoe
pa3BuTUE pernoHa K BOCTOKY OT
Ypana, a HoBocnbupck HaxopuTcs
NPaKTUYeCKU B LieHTpe 3TOW or-
pomHoit Tepputopuun. B Hosocu-
OUpcKe pa3MeLaloTCa UHCTUTYTI
Cnbupckoro otgeneHus PAH, ot-
pacnesble HUW, kpynHeiwue By-
3bl U UMeeTCcA Heobxopumas WH-
thpacTtpykTypa. Kpome Toro, HoBo-
cnbupck asnsetcsa cronuuein Cu-
6upckoro defepanbHOro okpyra.

Llenu n 3apauun

Onpepenss copepxaHue npo-
eKTa, GOpPMynUpys ero 0CHOBHbIE
uennm W 3ajayn, OpraHu3aTopel
NCXOANAN U3 CIepyloLero.

1. NMpoekt «TE0-Cubupbx» pon-
XEH BKJI0YaTb He TO/bKO BbICTaB-
Ky, HO U Hay4HbIli KOHrpecc.
meHHO 3TO pelieHne No3BOAUNO
npuMaaTb JAHHOMY MPOEKTY He
TONbKO KOMMEpPYECKYIo, HO U Ha-
VUYHyto M 06pasoBaTtesibHyl0 CTO-
POHbI.

2. [poeKT opueHTMpOBaH Ha
pelleHne 3afay He TObKO B 00-

nacTu reofesnun u Kaprtorpaduu,
HO, Mpexpe Bcero, B 061acTn pa-
LIMOHANbLHOIO NPUPOLONONb30Ba-
HWA. 3TO MO3BONMNO PacWUpUTD
TeMaTUKy Hay4YHblX HanpaBneHum
KOHrpecca: oT reofie3nu n KapTo-
rpaduu o 06bIYM NONE3HBIX UC-
KONaemblx, 3KONOrUW, TeOMOHUTO-
PUHTa, 3KOHOMUKK U npubopocT-
poeHus, a TaKKe npuBieysb K yya-
CTUI0 B KayecTBe [OKNA[YMKOB,
cnywarenen, y4acTHUKOB M noce-
TUTEnNei WUPOKNIA KPYr yYeHbIX 1
CneunanncToB NpoU3BOLCTBEH-
HbIX OpraHu3auui, pyKoBoauTe-
neil W CTyAeHTOB, NpepacTaBuTe-
Neit KOMMepYeCKUx GuUpM 1 rocy-
LBapCTBEHHbIX oOpraHu3auuii. B
KOHeYHOM WTOre yAanocb onpe-
LeNUTb WeCTb KPYMHbIX Hay4YHbIX
HanpaBneHWn W chopmupoBaTh
25 cekuun.

Takum o6pas3om, masHas Uesb
AAHHOrO NpoeKTa 3aK/ilyaerca B
TEXHUYECKOM U HayyHoM obecne-
YeHWW pauMoHaNnbHOro NpUpOAO-
NoAb30BaHWUSA Ha OrpoOMHON Tep-
puTOpUM, BEIXOAE HA TEXHONOrUK
MUPOBOTO YpPOBHA. A OCHOBHOM
3afiayeit sBnseTcs 06beAMHeHMe

Cnbupckas rocynapcTBeHHas reofesnyeckas aKajeMums — 3T0 rocyfapcTBeHHOe 0b6pa3oBaTebHOe

/} yuYpexpeHue Bbiclero npogeccuoHanbHoro obpasosanus PO. Wctopus akapemun Havanach B deBpane
1933 1., Korga B OMcke 6bin co3aaH CMOUPCKMiT aCTPOHOMO-reofie3ndYeckuit UHCTUTYT. B 1934 r. oH Gbin ne-
peBefeH B HoBocnbupck Ha npaBax reopesnyeckoro akynbreta HoBOCMOUPCKOTO MHXEHEPHO-CTPOUTENb-

HOro UHcTUTYTa. B 1939 r. Ha 6a3e reofesnyeckoro dakynbteTa 661 co3faH HoBOCMOUPCKMIA UHCTUTYT WH-

)XeHepoB reopesnu, aapodotocbemMku u kaptorpadum (HUNTAuK), koTopbiit B 1990 r. U3MEHUN CTaTyC U NONYYMI Ha3BaHUe
Cubupckas rocyaapcTBeHHas reogesunyeckas akagemus (CITA).

B HacToslee BpeMs aKafieMusi NPefCTaBAfEeT COO0M COBPEMEHHbIN XONANHT, BKIOYAOLLMIA:

— 5 uHCTUTYTOB, 7 hakynbTeToB, 27 Kadeap u 15 dunnanos kadeap B Befylunx opraHusauusx, HUW Hosocubupcka u CO
PAH;

— 3 cwunuana (Ypanbckuit, JiuneBckuit u ToryuuHckmit), 7 npepcraButenscts (Kemeposckoe, Kapacykckoe, bepackoe,
MbiTb-fIXCKoe, JInHeBckoe, Aposckoe u OpabiHCKoe), 8 oTaeneHuii B paitoHax HoBocubupcka;

— Hay4HO-UCCNef0BaTeNbCKNIt CEKTOP;

— y4yebHOE ynpaBieHue;

— LeHTP MHPOPMALMOHHBIX TEXHONOTUA U Ap.

Kpome Toro, B akagemuu umeetcs 6onee 40 fpyrux y4eOHbIX, HAyUYHbIX U X03ANCTBEHHbIX NoApa3feneHuit (nabopartopuii,
OTAEN0B, LEHTPOB U T. N.), 06eCNeynBalolLUX fesTeNbHOCTb akajeMuu No BCeM HanpasBneHusM. B akagemuu pabotatoT 6onee
400 npenopaBareneil U Hay4YHbIX COTPYAHUKOB.

B HacToslwee Bpems B akagemumn obydyaetcs 9500 yenosek. Boicwee npotheccroHanbHoe obpa3oBaHue BeeTcs no 24 cre-
LManbHOCTAM (CO CPOKOM 00Oy4YeHUA OT 4 A0 6 NIET), a NOCNEBY30BCKOe 0bpa3oBaHue (acnupaHTypa) — no 11 HayyHbIM Ha-
npaBieHnaM.

3a BpeMms cyliecTBoBaHuMsA By3 noarotosun 6onee 23 000 UHxeHepoB, okono 300 npenoaaBaTenei u acnMpaHToB 3aLMUTH-
NV KaHBMAATCKME U LOKTOPCKUE AuccepTaumm.

C 1977 r. CITA ocyuwecTBasieT NOATOTOBKY CMELMANUCTOB ANs 3apybexHbix cTpaH. 3a 3TOT nepuop BbinylieHo 6onee 800
CneuuaniucToB reofesnyeckoro npoduns ans ApreHTuHsl, lepmanuy, BeHrpuu, BoetHama, bpasunuu, Ky6el, MoHronuu, Cupuu,
Kutas v np. ACnupaHTypy ¥ LOKTOPAHTYPY 3aKOHYMIM 29 CNeuuanucToB 3apybexHbix CTpaH. B pamkax obpa3oBatesnbHbIX Npo-
rpamMm akafieMusi akTUBHO COTPYAHMYAET C fecsTbio By3amu U3 Kutas, lepmaHnm, Benmkobputanum n CLUA.
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VYCUAKUA YYEHBIX W CMeLnUanncToB
pa3sHbIX HanpaBneHWUN ona JOCTM-
EHUS MaBHOW uenn — co3fa-
HUA B permoHe fyxa COTpyLHuUYe-
CTBA YY€HbIX, CMELNANUCTOB MPO-
M3BOACTBEHHbIX NPEeLnpUATUA W
npeacTaBuTeneil KomnaHuin, no-
CTaBNAOWMX HOBbIE CPEACTBA W3-
MEepeHui, nporpaMmmHoe obecne-
YyeHue 1 TEXHONOTUU.

- OpraHu3a1'opb| U BAOXHOBU-
Tenu

Mepeuyncnntb BCex, KTO NoOA-
Jepxan npoekT W NpuHUMan B
HEM HEMOCPeACTBEHHOE yyacTue,
0YeHb CNOXHO. HO OCHOBHBIMM
OpraHu3aTtopamu U BAOXHOBUTE-
namu npoekta 6binu: U.B. Jlec-
Hbix, B.A. CepepoBuy n B.I. Tara-
peHnko (CITA), C.B. LUo#n wu
J1.®. HeHawesa (BO «Cubupckas
fipmapka»), B.M.  CaBuHbIX,
X.E. imbaes u W.I. Xypkun (MU-
WTAuK), A.3. KoHnTopoBumy u
t0.B. Yyryit (CO PAH), B.®. Pox-
koB (LieHtp «CubGreouHdopmy,
Pockaptorpadus), I.A. CanoxHu-
koB u b./. NBnes (ApmuHucTpa-
una Hosocubupckoit obnactu),
B.H. lWymunoe (Mapus r. Hoeo-
cmbupcka), a Takxke Xopct bopr-
MaH (bepnuHcKkuMin TexHUYecKuii
yHuBepcutet), TloHTep Wmugr
(TexHWMYeCKMI YHUBEpPCUTET U3
Kapncpya, fepmanus) n Bbinyck-
Huku CITA u3 fepmanun 3. Tannep,
A. Nonman, N. Jlnngrep v gp.

MpoekT 6Gbln NoafepxkaH MHO-
TMMU POCCUICKUMU U 3apybex-
HbIMW upMamu, ee GECCMEHHbIM
reHepanbHbIM  CNOHCOPOM —
kKomnaHueir Leica Geosystems
(Weeiiuapus).

MHcbopMaLumoHHy0 noanepx-
Ky NpOEKTy OKasann MHorue
cpeacTBa MaccoBoit MHdopmaLum
n WuTepHeT-noptansl. Ocobyto
6narofapHoCTb 3aCNyXUBAIOT UC-
nonHutenbHas gupekuns MNC-Ac-
coumnaumu, pepakuus XKypHana
«leonpoduy, a Takxe usgarenu
xypHana GIM Internation.

~ OCHOBHble VYaCTHUKU

Mpoekt «lE0-Cubupb» ctan
nepBoi BbLICTABKOM M Hay4YHbIM
KOHrpeccoM nojo6Hoi Hanpas-

JIEHHOCTM 3a Ypanom, coefuHUB
MHOTMe HanpasfieHus, UMerLme
OTHOWEHMEe K pauuoHanbHOMYy
npupoAonoNb30BaHuio. AKTyanb-
HOCTb TeMaTWKM MNpoeKTa npu-
BJieKNa BHUMaHWe noceTutenei
U3 pasHbIX pernoHos Poccuu u
3apy6exbsa. Y4yacTHUKAMU Bbl-
CTaBKM CTann MHOTMe POCCUit-
CKMe U MHOCTPaHHbIE KOMMAHUK.

Mobeautensmu KoHkypca «30-
notas meaanb Cubupckoit Apmap-
Ku» B 2006 r. cTanu cnepytoumne
komnanun: «AspolC» (Hoocu-
6upck), «leokap Mniocy» (Hosocu-
6upck), «feoJINJAP», «lfeononu-
roH», «feokocmocy», «[ybnb-leo»
(HoBocubupck), «3anCubnecnpo-
ekT» (HoBocubupck), 3anagHo-
CUOMPCKUIA permoHabHbIN LEHTP
npuema u 06paboTKM CMyTHUKO-
BbIX AaHHbIX (HoBocubupck), ®u-
nvan OKL «3emns» (HoBocu-
6upck), «MupopCodt» (Tomck),
N0 «WHxreopesus» (Hosocu-
oupck), «Jleitka Teocucrtemsy,
HMMN HABFEOKOM, «Hesa TexHo-
nomkuy (Cankr-Metepbypr), «Pa-
kypcy, «Cubreomncdopm» (Hoso-
cnbupck), Cubupckuit HUN 3em-
negenua u xumusauun CO PAH
(n. KpacHoobck, Hoocubupckas
061.), «CoB3oHA», «LeHTp uH-
(bpacTpyKTYpHbIX ~ MPOEKTOBY.
Cpeau yyebHbIx 3aBefieHUi Meaa-
nsMu Oblin HarpaxaeHsl CITA u
TOMCKWUI MONUTEXHUYECKUN YHU-
BepCuTeT.

BrictaBky nocetuno Gonee
1500 yenoBek, B TOM yucne npeg-
CTaBUTENN Pa3JNYHBIX OpraHu3a-
umin u3 70 ropogos Poccum un 50
3apy6exHbIX rocTei.

B 2006 r. Hay4HbIA KOHrpecc
cobpan 6onee 1200 oTeyecTBeH-
HbIX W 3apybexHblx cneyuanuc-
TOB Teofe3Myeckoi, Kaprorpa-
thuyeckoil M reonoropasBenou-
HOW oTpacneit. B pamkax KoH-
rpecca 6bin0 3acnywaro 510 go-
KNafoB Mo NATW HaNpaBleHUAM U
25 oTAenbHbIM cekuuam. Mo ma-
Tepuanam KoHrpecca MOArOTOB-
NIEHO M M3[AHO NATb TOMOB Ny6-
NIMKaLUWiA, @ B 3NeKTPOHHOM Bufe
BCe [OKNafbl pa3MelleHbl Ha
KOMNaKT-guCKe.

~ YHUKaNbHOCTb NpoeKTa

YHuKkanbHocTb npoekta «[IEO-
Cu6Gupb» 3aKnioyaeTcs B TOM, YTO
OH no3BoNUA NpUGAN3UTL COBpe-
MEHHbIE TEXHONOTUW PaLMOHaNb-
HOFO MPUPOAONONbL30BAHUA K
cneuuanucTam, KOTopble UCnoJb-

3yl0T UX B NPOMECCUOHANBbHOI
pesTensHoctH, caenats Hosocu-
OMPCK LEHTPOM pas3BUTUS 3ITUX
TEXHONOTNi, 00beAUHUTL Hayy-
Hble KONJIEKTUBbI Pa3NyHbIX Op-
raHu3auuin ans peanusauum 06-
wmMx 3apay, c6ausnTb notpebure-
fieit U MOCTaBUMKOB, AB UM BO3-
MOXHOCTb paboTaTb 6e3 nocpef-
HWUKOB, @ CTYAEHTaM BY30B peruo-
Ha YBUETb U Y3HATb O NEPeAOoBbIX
MUPOBbIX pa3paboTkax.
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~ OCHOBHble pe3ynbTaThbl U
nepcneKTUBbI pasBUTUA

MpoeKT cTan exerogHbiM CO-
ObITUEM W MOAYYUN MPU3HAHME
Cpefy cneuuanncToBs, 3HaYNUTEN b-
HO YKpPenuaucb Hay4yHble u feno-
Bble KOHTaKTbl, B TOM u4ucne u
MeXYHApOLHblE.

B 2007 r. copepxatenbHas
yacTb npoekTa OyaeT 3HauuTeNb-
HO paclupeHa.

Bo-nepBbix, HaKaHyHe BbICTaB-
Ku u koHrpecca CITA coBmecTHO ¢
BegylumMn cneuyunanuctamm Poc-
CUM 1 MUpa NPOBOANT PAL KYpPCOB
NOBbIWEHNS KBaNUMKaLMK, npe-
LYCMATpMBAKOWMX  MojyyYeHue
YO,0CTOBEPEHUA TOCYLAPCTBEHHO-
ro obpasua. 06beM Kaxaoro Kyp-
ca coctaBuT 72 4aca. B 2008 r.
NNaHWpyeTcs YBENMYUTb KonYe-
CTBO KYPCOB 3a CYET HOBbIX Ha-
npasneHun.

Bo-BTOpbLIX, B paMKax BbiCTaB-
KW npovWayT Tpu 3acepaHua
«KPYI0ro CTONa» No akTyanbHbIM
BOMPOCAM, CBA3AHHbIM C reofesu-
yeckum obecneyeHuem CTpou-
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APOTEAMMA
A NRTAGCRTEAGLA fHART

TeNnbCTBa, TEXHONOrMAMU BeJeHNA
Kafactpa 1 MeXayHapofiHOMY CO-
TPYAHWUYECTBY B reofe3nyeckom
06pa3oBaHUM M HayuHbIX Ucche-
poBaHusax. Mo utoram obcyxae-
HUM Ha 3TUX 3acefaHusxX NnaHu-
pyeTcs BbIpaboTaTh PAf pelleHni,
KOTOpble [OMKHbLI CTaTb OCHOBO-
nosiarawmMmMmn Ha bnuxanuwmne ro-
abl. CHUATTUMC coBmecTHO ¢ 3a-
pybeXHbIMM KOSileramu nposeget
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pAA CEMWHApOB NO METOAaM pas-
BEJIKM NONe3HbIX MCKONAEMbIX.

Kpome Toro, kpynHeiwne poc-
cuiickue u 3apybexHble GUpMBbI
OpraHu3yioT becnnaTHble ceMUHa-
pbl An8 CBOUX MONb30BaTeNeEN.

Hapeemcs, 4To 371 HOBOBBEfE-
HUA NO3BONAT NpuBNEYb Ha Bbl-
CTaBKY W Hay4YHbIl KOHrpecc
bonbluee KONMYeCTBO creLuanmc-
TOB MPOM3BOACTBEHHbIX OPraHu-
3aLuii, y4eHblX, CTYAEHTOB U Npu-
papyt npoekty «[EQ-Cnbupb» Ho-
Bbli MUMMNYNbC ANA ero AajnbHen-
Lero pa3BuTHS.

RESUME

The project history, its main
goals and tasks are described. An
information on the initiators as
well as participants of the project
main events is given including
the International Scientific
Congress and the Exhibition. The
two-year work on the project is
summed up. Distinctive features
of the both Congress and
Exhibition to be hold in 2007 are
described in detail.
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INTERGEO EAST 2007

28 theBpans — 2 mapTta 2007 r.
B Coduu (bonrapus) coctosnacs
yeTBEpTas Cneyuanu3nMpoBaHHas
mexpayHapoaHaa spmapka INTER-
GEO East, koTopas BKit4aeT Bbl-
CTaBKY M HAy4HYIO KOH(epeHuuto
W eXerofHo NpoBOAMTCA B CTpa-
Hax Hro-BoctoyHon Esponbl gns
npocdeccuoHanos B obnactu reo-
ne3nu, GoTorpammeTpuu, KapTto-
rpacuu, 3emneycTponcTBa, reonH-
hopMaTUKK, CTPOUTENLHON UHIYC-
TPWUM 1 NPUPOAONONb30BAHMUA. ITO
3HAYMMOE MeponpuAaTUE CO3[AHO
no aHanoruu c INTERGEO — npeg-
CTaBUTENbHBIM MEXAYHAPOLHbLIM
thopyMoM Ans cneumanucTos B 06-
NacTU Treofe3snn U CBA3AHHBIX C
Heil HanpaBieHWN [eATeNnbHOCTH,
NPOBOJMMbIM Y}Ke MHOro net B
pasHbix ropogax lepmanuu.

INTERGEO East opraHu3zoBaHo
ONs Toro, yToObl AaTh BO3MOX-
HOCTb KOMNAHWUAM NPOAEMOHCTPU-
poBaTb nepef  MNOCETUTENAMU
MMeHHO 3Ton yactu Esponbl no-
cnefHue AOCTUXKEHUA HayKW U
NpakTUKK, HoBOe 060pyaoBaHue, a
TaKXXe COOTBETCTBYIOLLNE METOABI,
TEXHONOTMUU W NpOrpaMMHoe obec-
neyeHue. Ha BbiCTaBKe NpoOMCXo-
OUT 0bMeH onbiTOoM B obnactu
NPaKTUYECKOro NPUMEHEeHMA B Lie-
nax 3PhEKTUBHON IKOHOMUKM HA
MECTHOM, PErMoHajbHOM W rocy-
[ApCTBEHHOM YPOBHSAX.

Mo cnoxuswencs Tpaguumm
KaXAbl YETHbIN rof, 3T0 Meponpu-
ATvne npoxoanT B benrpage, a Kax-
Obl HEYeTHbIN — B APYrOM ropo-
ne Hro-BoctouHon Esponsl. Mep-
Bas BbicTaBka INTERGEO East 6bl-
na nposepeHa B 2004 r. B benrpa-
ne, 3atem B 2005 r. B 3arpebe v B
2006 r. cHoBa B benrpage.

INTERGEO East 2007 B Cochum
noNyyYMao NOAAEPXKKY MUHUCTEPCTB
W TOCYAAPCTBEHHbIX OpraHu3aLuii
Bonrapun, a TaKkKe WMHOCTPAHHBIX
napTHepoB, B TOM Yncne Hemeukoro
obuwectea reopesnctos (DVW) u
HemeLKoro areHTCTBa N0 TEXHMYEC-
Komy cotpygHudectsy (GTZ).

Ha otkpbitum INTERGEO East
28 (heBpans K y4aCTHUKAMM C Npu-
BETCTBUAMM 0OPATUANCH:

— KanuH PorayeB — 3amectu-
TeNlb MUHUCTPA PEeruoHanbHoro
pa3BuTus u Gnaroyctpoiictea bon-
rapuu;

— bropxaH A6azoB — 3amec-
TUTENb MUHUCTPA 3eMefenus w
necos bonrapuu;

— leopru Munes — npepcena-
Tenb Coto3a reofe3nCToB U 3eMie-
yctpoutenei bonrapuu;

— WBaH Anekcny — HayvanbHUK
leope3unyeckoit cnyx6el Cepbun;

— bpeHT [xoHc (Brent Jones)
— npeacTaBuTens Accouuauuu
reonpoCcTpaHCTBEHHbIX MHMOPMa-
LMOHHBIX TexHonoruit (GITA);

— Onad ®paitep (Olaf Freier)
— npeacTtasutens cdupmel HINTE
GmbH n DVW.

Mocne oTKpbITMA cocTOANach
HauuoHanbHas  KOHMepeHLUs
«CoBpemeHHble mpobnemsl reofe-
31K U CBA3AHHbLIX C Heil obnacrei,
MMELMX rOCYAapCTBEHHOE 3Ha-
YeHMew, Ha KOTOPOM paccMaTpuBa-
JMCb Npobnembl, CylLecTBYOlWE B
Bonrapuu B obnactu kagacTpa, re-
Ofie3nyeckoro obecneyeHus, yn-
paBieHus U WUCMNONb30BaHMA 3e-
MeJlb CeNbCKOX03AMCTBEHHOMO Ha-
3HaYyeHMUA, CO3AaHUA LUPPOBLIX
opTohOTONNAHOB, NPUMEHEHUA
['MC-TexHonorunii.

1-2 mapta 6bina nposefeHa
MeX[yHapoaHas KoHdbepeHUus
«CoBpemeHHble npobnemsl reofe-
3UW U CBA3AHHBIX C Hell obnacre,
MMEIoLMX MEeXAYHAPOAHOe 3HaYe-
Huey», Kotopas cocTosana u3 12
Ceccuii Mo cnepywLLnMM TeMam:

CmeHd komnaHuu «UC-Cogpuax

— ynpasaeHue 3emaen u Kapa-
CcTp;

— reorpacduyeckue uHhopma-
LMOHHbIE CUCTEMBI;

— oTorpammeTpus u KapTo-
rpacus;

— COBpeMeHHble TEXHOOTUN B
reogesuu;

— [UCTAHLUMOHHOE 30HAMUPO-
BaHue 3emnu;

— CMYTHUKOBbIE TEXHONOTUH;

— obpa3soBaHue;

— BOCTOYHOEBpOMeiicKoe Co-
TPYAHUYECTBO.

Ha 3Tux ceccusx, noceuweHune
KOTOPbIX OblN0 CBOBOAHbLIM, OblNN
3acnyleHsl M obcyxaeHs 63 go-
KNnaja cneLuanuctoB U3 cnepyto-
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wmx ctpaH: Asctpuu, benbruu, Be-
nukobputaHum, lepmanuy, Mpeuuy,
WpaHa, CeBepHoit Kopewn, Makepo-
Huy, Monbwu, PymbiHum, Poccum,
CWA, Typuum, ®paHuuu, Xopsatuu,
Yexuu u LLiBeiiapuu, B TOM yncne
12 poknagoB cneuuanucToB w3
Bonrapuu.

Ha HauuoHanbHOM u MexpayHa-
popHon KoHpepeHumax «IMUC-Co-
thus» npepctaBuna goknagsl «Mpu-
meHeHune MMC-texHonorui B bonra-
pumn» n «TUC-Codmsi» — ancTpubb-
f0TOp NPOrpamMMHOro obecneyeHus
komnaHuu «Pakypcy» B bonrapum».

B BbicTaBke, KOTOpasa cocTos-
nacb 1-2 mapta, npuHanu yyactue
87 cvpm 13 21 cTpaHsbl, B TOM Yuc-
ne pjBe KomnaHuum wu3 Poccuu
(«CoB30HA» M «Pakypc») 1 opHa
n3 YkpauHsl (HMNM «leocuctemay,
BuHHMua). Mnowaab cTeHnoB co-
cTasuna okono 1300 m%. bbino 3a-
peructpuposaHo 6onee 2500 no-
ceTuTenem BBICTAaBKW W Y4aCTHM-
KOB KoH(epeHLnU.

Ha BbiCTaBKe [eMOHCTpUpOBa-
nacb npogykuns 11 ¢wupm u3 bon-

Uwndposan kaMepa
«3-DAS-1»

| CHAHMPYLLAA CHOCTEMA

| ANA a3popoTOCLEMEH

WWW.vingeo.com

CHREHHPYWIWHA MoOgynL
3 REE-umHens 3000 3 ¥ MeEpoH x 42 bit
danytnis partreemes T1E mm

CmeH0 Komnatuu «Pakypc»

rapun. Crenpg «NC-Codusy, 3aHu-
Mawwmii niowaas 32 M? cocTosn
13 AByx pa3aenos. [epsbiii pasgen
Obll NOCBALLEH NMPOEKTaM NOApas-
penenuns «Kaptorpadusy, a BTopoi
— noppasgeneHus «Potorpammer-
pus». poekTbl BTOpoOro pasgena
OblIM BbINONHEHBI C WUCMOMb30BA-
HMeM uudposoii dhoTorpammeTpu-
yeckoi cuctembl PHOTOMOD.

Ha BbicTaBke 6binu npepcTas-
NeHbl pa3paboTku B clepytolmx

¥npaenAmwWHA HOMOLIOTER

FupharanGd/PCT-H/RAM 450
RATD-3 3 OTE) UlbraSCE]-3132

CHCTEMA YNPpABNAHWA NONATOM

P RUBLYE ARA
or

obnacrax:

— reofesus;

— reonHdgopmaTuka;

— coTorpammeTpus;

— KapTorpadus;

— AWCTaHUMOHHOE 30HAMPO-
BaHue 3emMnu;

— NpUPOJONONb30BaHNE;

— cneumann3nMpoBaHHas nuTe-
patypa;

— obpa3oBaHue;

— npodeccuoHanbHble 0bbe-
LVHEHNS.

B 3akntoueHue, cnepyet oTme-
TuTh, 4yTo INTERGEOQ East 2007 6blI-
/10 OpraHM30BaHO Ha BbICOKOM
npoeccMoHanbHOM YPOBHe, a UH-
Tepec K TemaM, 06CyXaeMbiM Ha
06enx KoHthepeHLusx, U K 3Kcno-
HaTaM BbICTaBKM ObIN 3HAYUTENb-
HbiM. Kpome BO3MOXHOCTM nony-
YuTb MHGOPMALMIO O COBPEMEH-
Hbix TexHonorusx, INTERGEO East
B8 Coduu cnocobeTBoBano ykpen-
JIEHUIO CYLLECTBYIOWMUX AeN0BbIX
CBA3EM M CO34aHMUI0 HOBBIX.

U.C. Kauapckuii
(«TNC-Cocbusx)

o

Crafunnanpyrowan naathopMa
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~ Komnanusa «Pakypc»

Ha BbICTAaBOYHOM CTeHAe Cco-
TPYAHUKW KOMNaHum «Pakypc» w
cneumanuctel komnanum «'MC-Co-
tua» npepfcTaBUNM HOBble Bep-
CUU NporpamMHOro obecneyeHus
PHOTOMOD v npumepbl npon3BoA-
CTBEHHbIX MPOEKTOB, BbIMONHEH-
HbIX C MmoMOLblo cucTembl
PHOTOMOD.

KomnaHus «Pakypc» yyactsyet
B BbicTaBke INTERGEO East yxe Bo
BTOPOI pa3 u HaxoAWUT 3TO Mepo-
NpUATME BAXHbLIM 1A NPOLBUKE-
HWUS NPOAYKLMU HA PbIHKKU eBpo-
nelCKnX CTpaH.

Mo undopmauuu
KomnaHuu «Pakypc»

p "-. e

CmeHd komnaxuu «CoB30HO»

U3NAHUA

~ AHTOHOBMY K.M.
Ucnonb3oBaHue CNyTHUKO-
BbIX PaMOHABUIALMOHHDBIX
cuctem B reogesumn. — M.:
®ryn «KaprreoueHtp»,
2006. — 360 c.: un.

Bblwen BTOPON TOM ABYXTOM-
HoW MoHorpaduu npodeccopa
Kadeapbl acCTPOHOMUM U FpaBu-
meTpun Cubupckoit rocymapct-
BEHHOI reofe3nyecKkon akape-
mun K.M. AHToHOBMYa — «Mc-
nonb3oBaHWE CNYTHUKOBBIX pa-
AVOHABUIALMOHHbLIX CUCTEM B re-
ofe3nn». Bo BTopom Tome paer-
cs 060CHOBaHME METOf0B reofe-
3UYecKux HabnogeHuin, aHanus
MOrpewHoCTen, TEXHONOTUS Mo-

Cmend HII «leocucmemas»

-~ KomnaHusa «CoB3oHa»

B pamkax KoHdepeHUUM
INTERGEO East 2007 pykoBopu-
TeNb OTAENa no paboTe C KAUEH-
Tamu  komnaHuM  «CoB3oHA»
M.A. dneppoBa BbicTynuna c fo-
KNafioM, MOCBALWEHHbIM MCMONb-
30BaHWIO Ll@aHHbIX C POCCUIACKOTO
KocMuyeckoro annapata [133 Bbl-
cokoro paspeuweHus «Pecypc-
OK1».

Ha cteHpge kKomnaHum Obinu
npepcTaBieHbl 06pasLbl BbICOKO-
LEeTaNbHbIX AaHHbIX, NONYYAEMbIX C
KA «Pecypc-[IK1».

Mo nudopmayum
komnaHumn «CoB30OHA»

NEBbIX N BbIYUCNUTEJIbHBIX pa60T
C UCNONb30BaHWEM MMOOANbHBIX

-~ HMNN «leocucrema»

HMMN «leocuctema» [EMOHCT-
pMpOBaNo MOAHbBIA KOMNAEKT Lu-
tdposoit kamepsl 3-DAS-1, BKnto-
4yas ynpaBAAOWMN KOMNbIOTEP W
cTabunusupylowyo nnathopmy
ASP. Takxe Obina npepcTaB/ieHa
undposas doTorpammeTpuyec-
Kas cTaHuus «[lenbtay B ABYX Ba-
puaHTax: co WTypBanamu u cre-
peockonom (pns CTepeococTas-
NeHus), C NoNAPU3aLMUOHHbLIM K-
paHoM (Ans TPUAHTYAALWUM U CO-
34aHus  opTodoTonsobpaxe-
HUit).

Mo uHcbopmauum
HMMN «leocucrema»

HaBUFALMOHHbBIX CMYTHUKOBLIX
cuctem [JIOHACC un NAVSTAR
(GPS). Knura npepHa3HauyeHa
ANA HAay4YHbIX U UHXEHepHO-Tex-
HUYECKNX PabOTHWKOB, Npenopa-
BaTeneit U acnupaHToB, a TaKke
CTYLEHTOB.
Tupax BTOPOro TOMa COCTaB-
nset 2000 3k3.
N3panue noprotoBneHo npu
yyactum HIM HABTEOKOM.
MoHorpaduio MoXxHo npuo6-
pectn 8 HIMM HABIEOKOM. [o-
ApO6GHOCTM Ha caiiTe www.nav-
geocom.ru.
B.B. lpowes
(Pepakuums xypHana
«leonpochu»)
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GEOFORM+ 2007 — OTPAXXEHUE
COCTOAHMA TEXHONOTUN B
FTEOQE3UN N KAPTOTPADUMN

CraBwuii ye TpagWULMOHHBIM
COObITUEM NEPBOrO MeCALA BECHDI,
¢ 13 no 16 mapra 2007 r. Ha Tep-
putopuu KBLL «CokonbHMKN» npo-
wen 4-in MexayHapoaHbIii NPOMbI-
wneHHoln  ¢dopym GEOFORM+
2007.

ExxerogHo meponpusTue cobu-
paeT npefcTaBuTeNeil BepylmUx
KOMMAaHWUWA, 3aHUMAKWMUXCA Mo-
CTaBKoi 060pyAOBaHUSA, TEXHONO-
Wil M nporpaMmmHoro obecneve-
HUSA, @ TaKXKe OKa3blBAKOWMX yCiy-
rv B 06nacTu Tonorpaco-reonesu-
YeCKUX, aspoCbEMOYHbIX, NPOEKT-
HO-U3bICKATENbCKUX UM [pYyTUX pa-
6ot. Ocoboe BHUMAHWe Kak crne-
LLMANMCTOB CO CTAXeM, TaK U HOBO-
o NMOKONEHUA KO BCEM CEKTopam
BbICTaBKM ObIN0 oueBUAHbIM. CTy-
LEHTOB U MOJNOLbIX COTPYAHWUKOB
KOMMaHUI MHTEPECOBano BCe — U
MCTOPUA, M NPOU3BOACTBEHHbIE
npoLecchl reofesnyeckux pabor,
M 06paboTKa [aHHbIX, W, KaK HU
CTpaHHoO, npoGnembl 06pa3oBaHus
B obnactu reopeswu, KapTtorpa-
(hun 1M NpUKNALHbLIX HAaNpaBaeHNA.
IKCNO3MLMSA BbICTABKM 3HAYMTENb-
HO paclIMpuUiach 3a CYET HaBwUra-

OmKpbimue 8bICMasKu

LMOHHbIX TEXHONOrUW, KOTOpble
HaxoAAT NPUMEHEHWE NpaKTUyec-
KU BO BCex 06N1acTaAX Hallen }us-
HW, BKJOYas NMOBCEAHEBHYW. ITO
BO MHOFOM CBSI3aHO C pelIeHUeM
MNpe3upeHta wu [paButenscrea
Poccuitckoit ®epepauum no BBe-
peHunio k 2008 r. B 3KCniyaTauu-
OHHOE COCTOAHME POCCUIICKON
rno6asbHON HAaBUFALMOHHOI CMyT-
Hukosoit cuctemsl IJIOHACC.

3a Tpu roga nposefeHus ¢o-
pyM MOMyYMn NpU3HaHWE Kak y
CneyunanncToB, Tak u y nioaei,
WHTEPECYIOWUXCA NPUKNAZHLIMU
BONPOCAaMW NPUMEHEHUSA LaHHbIX
TeXHONOTun. 370 BUAHO W NoO
BO3pOCLIEMY KO/NMYecTBy noce-
TuTenen: ecan B 2004 r. Ha BbI-
cTaBKe nobGbiBano 3 ThiC. yeno-
BeK, To B 2007 r. — B jBa pasa
Gonbue.

CobbiTMe npuobpeTaeT 3Haue-
HUE U HA MEX[YHApOLHOM pbiHKe
o6MeHa onbITOM — B BbICTaBKe
Hapagy C poccunckumu mpmamu
NPUHUMAIOT y4acTue 3apybexHblie
NPOU3BOJMTENN U MOCTABLYUKM
060pyA0BaHNSA, TEXHONOTUI U yC-
nyr. Tak, B 2004 r. B BbICTaBKe yya-
ctBoBaso 100 KomnaHui, U3 HUX
84,2% un3 Poccun un 15,8% us
CTpaH GAMKHETO U fanbHero 3apy-
6exba. B 2007 r. cocTas y4acTHU-
KOB pacwwupunca go 123 komna-
HWIM, U3 KOTOPbIX 84,4% cocTaBunu
poCCUWACKME  opraHusauum u
15,6% — 3apybexHsble (lepmaHus,
Kurait, Pecny6bnuka benapyce, Pe-
cny6nuka Cnosakus, CLUA, Ykpau-
Ha, PuHnaHans, OPpaHums u fAno-
HUA).
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300 ¢ B 20T

Hanpasnerusa 8Ud08 desmenbHOCMU Y4aCmHUKo8 8biICmasKu

CnoHcopamu 3kcnosuuum npo-
bunbHBIX yuyebHbIX 3aBeAeHuil,
ob6beanHeHHoI nog 06wWwmm Ha3Ba-
Huem «CTeHp HayKuy, BbICTYNUAU
KomnaHumn «leokocmocy, MPUH u
«leocneiic». Kak u B npounbie ro-
Obl 3KCNO3UUMA NpepcTaBasna oT-
nenbHble cteHasl MUNUTAUK, TY3 u
MWWUT. K coxaneHuto, B 2007 r. He
OblN10 ee TPaAMULMOHHOTO YYaCTHU-
ka — CubupcKoN rocynapcTBeH-
HOW reofe3nyeckon akKagemuu

(HoBocmbupck).

TpaAMUMOHHO BLICTABKY YKpa-
WaKT KPacoyHo OdOopMAEeHHble
CTEHAbl KOMMaHUM, 3aHUMatoLUX
NMZMpyIoLLee NONoXKeHNe Ha poc-
CWiicKOM pbiHKe B obnactu reo-
NPOCTPAHCTBEHHbIX TEXHOMOTUH,
reofesunu, kaprorpaduu, uHxe-
HEPHbIX U3bICKAHWIA, CTPOUTENBCT-
Ba, 3eMJeyCcTpoicTBa, 06paboTKK
AaHHbIX, HABUraLMOHHbIX TEXHO-
noruit n cep Ux NPUMeHeHuUs, Ta-

R

www.esti-map.ru
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MALNOHHBIE TEXHOMO n |

SKO HauliHaemcs ...

' 119002\MBEREa KANOWMH

Tesl/dhakc (495) 5404659, 241-0057

Kux Kak «leokocmocy, «leollonun-
roH», Pockaptorpadwusa, [TPUH,
CSoft, «CoB30HOY, Trimble
Navigation u Magellan. 310 oauH
13 (aKkTopoB, obecneyunBaroLLnii
NpasfHUYHYI0 U TOPIKECTBEHHYIO
06CTaHOBKY Ha BbICTaBKe.

Ha pucyHke npepcraBneHa au-
arpamma, KoTopas HarmsfHo noka-
3bIBAaeT, YTO K BbICTaBKE 3HAuYu-
TeJIbHO BO3POC MHTEpecC npesnpu-
ATWI, 3aHMMAIOLWMUXCA BOMPOCAMY
reopesun, [33, 3emnenonb3oBa-
HUA W HEABMXUMOCTH, UHXKEHEp-
HbIX U3bICKAHWII U HAaBUTALWMK.

lWnpokuit cnekTp Hanpaene-
HWii, NPeACTAaBNAEMbIX HA BbICTaB-
Ke, CO3AaeT YHUKANbHYIO BO3MOX-
HOCTb 411 CPAaBHUTENIbHOI OLLEHKM
TEXHUYECKUX CPencTB M npo-
rpaMMHbIX KOMMJIEKCOB, a TaKXe
Ans BbIOOpA TEXHONOTUM, MAKCHU-
MaNibHO OTBeYaloleln Kak Hanpas-
NIeHUI0 paboT KOMMaHWM, Tak W
VPOBHIO €€ 0CHALLLEHHOCTH.

GEOFORM+ — 370, npexpe Bce-
ro, MeCTo BCTpeuu u oOMeHa 3Ha-
HUAMU U OMBITOM OTPACNEBbLIX Cre-
LLIMANNCTOB, a TaKXKe BO3MOXKHOCTb

nep.4

e-mail; esti-mi@esti-map.ru
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npuAaTb HOBbIA MMMYNbC Pa3Bu-
TWIO YCAYT MO NPOU3BOACTBY reo-
Le3UYeCKux, kapTorpathuyeckux u
Lpyrux pabor.

/IMeHHO Ha peleHue 3Tux 3a-
Jay HanpaejieHa NpoBojMMas B
pamkax Qopyma yxe TpeTuii pas
MexpayHapoaHasa Hay4yHO-MpaKTu-
yeckas KoHdepeHuus «leonpocrt-
paHCTBEHHble TeXHONOrUK U Coe-
pbl UX npumeHeHusa». B 2007 r.
CMOHCOPaMK KOHGhEpeHLUN Bbi-
ctynunan komnanuu: CSoft, «leo-
AnbsaHc», «leokocmoc» u WUTL
«CkaHIkey», a cekuymm — HIL
«leotex». Ha KOH(epeHLMN LieHT-
pasbHOe BHUMAHWE YAeNanoch Bo-
npocam reonpoCTPAHCTBEHHBIX,
MH(OPMALMOHHBIX U U3MEPUTENb-
HbIX CUCTEM W TEXHONOTUIA, UHXKe-
HEPHBIX U3bICKAHWI, CTPOUTENbLCT-
Ba, @ TaKXKe TexHONOrUAM B obnac-
TW HaBurauMm u o6paboTKM faH-
HbIX AMCTAHLMOHHOTO 30HAMPOBa-
HUS.

OcobeHHOCTbIO 3TOM KOH(e-
peHuumn 6bI0 BKIKOYEHNUE B MpO-
rpamMmy KoHdepeHUUN naeHapHo-
ro 3acefiaHus, Ha KOTOpOM opra-
HW3aToOpbl M CMOHCOPbl KOHGe-
peHUMM NpeacTaBuan 00630pHbIE
LOKNafbl Mo Haubonee akTyanb-
HbIM HanpasneHusm. Ha cekuuu
KOMMIEKCHbIX MHXEHEPHbIX U3bIC-
KaHWi, MPOeKTUPOBAHUA, CTPOM-
TEeNbCTBA UM PEKOHCTPYKLMM 3ha-
HUA M CcoopyXeHuit, Gnarogaps
yuyactuio MHUWNC, 6onbe BHU-
MaHus OblNO yoeneHo BOMPOCaM
WHXXEHEPHO-Teosornyeckux  u
3KONOrnyecknx usbickaHuin. Kpo-
Me TOro, B paMKax KOHdepeHLnu
no uHuunatnee WHTepHeT-nopra-
na GPS-Club.ru n pegakuuu xyp-
Hana «leonpodu» 6bin NpoBefeH
ceMuHap «ABTOMOGW/IbHAA HaBM-
rauus — HOBble PELEeHns U nep-
cnekTuBbl passutua». UHdopma-
LLMOHHBIM CMIOHCOPOM 3TOF0 CEMU-
Hapa BbicTynun NHTepHET-NpoeKT
«CNews R&D. Hayka u pa3paboT-
Ku». B paboTe ceMmHapa npuHanu
VYaCTHUKN BbLICTABKM — MOCTaB-
WMKM MACCOBbLIX HABUMALMOHHbBIX
yChnyr Ans Ha3eMHOro aBTOMO-
6unbHoro TpaHcnopta. bnarogaps
60NbWON NOATOTOBUTENbHOW pa-
6oTe pykosoguteneit GPS-Club.ru
cemMuMHap cobpan MHOTOYUCNEH-

HYI0 3aMHTEepecoBaHHYyl0 ayauTo-
puu, KOoTOpas C TPYLOM NOMeCTu-
nacb B 3ane, rae NPOXOANUN CeMU-
Hap. OTBefeHHbIX Anf cemMuHapa
Tpex YacoB He XBaTWUNO, NPULLNOChH
NpPOCUTb OPraHM3aTopoB BbICTaB-
KW Ha NpPOANEeHWe ceMuHapa elie
Ha yac. Mopgpo6HbIi 0TUHET C cemMu-
Hapa npefCTaBieH Ha canTax
www.geoprofi.ru n www.gps-
club.ru. KopoTkuit penopTax c
cemuHapa gemoHcTpuposancsa 15
mapta 2007 r. no UEeHTpanbHOMY
TeneBuaeHn0 Ha kKaHane PTP B
nporpamme «BECTU».

Mo ntoram KoHdepeHuun 6Gbin
MOLTOTOB/EH U BbIMyLiEeH COOPHUK
matepuanos 3-en MexpyHapog-
HOM Hay4YHO-MPAKTUYECKON KOH-
tepeHunn «leonpocTpaHcTBEH-
Hble TEXHONOruK 1 ccepbl Ux Npu-
MeHeHUs». COOpHWK [OCTyneH B
neyaTHOM BU[E B LEHTPasbHbIX
6ubnuotekax PO u HayyHbix 6G16-
nnoTekax 6onee 50 BbICLIMX 3aBe-
AEHWIA 1 B INEKTPOHHOM BUfAe Ha
canTe xypHana «leonpodu»
(www.geoprofi.ru).

CopepatenbHeiMu Gbiu npe-
3eHTalun nporpammHoro obecne-
YeHUA U CeMUHAPpbl, OPraHN30BaH-
Hble YYyaCTHMKaMW BbICTaBKU Ha
cobcTBEHHbIX cTeHAax. 0cobo xo-
YeTcs OTMETUTb PaboTy 3apybes-
Hbix Konner u3 lfepmaHum (RUBIS
GBR) wu Pecnybnuku Cnosakus
(ACE ENTERPRISE SLOVAKIA), ko-
TOpble AMHaMUYHO paboTanu Ha

MnenapHoe 3acedaHue KoHgepeHyuU

NPOTAXEHUN BCeil BbICTABKM, NpU-
B/IeKaa nocetutenen.

OTpacneBas TexHONOrMyecKas
«ApMapKa TOBAapoOB U yCAyr» 3a-
BeplmMaack. YCnewHo uimn HeT 370
npeanpustne? Heobxoanmo nu
OHO [ YY4aCTHUKOB PbIHKA?

KoHeuyHo, Kaxablii BbibMpaeTr
CaM: y4acTBOBaTb CO CBOMMM pas-
paboTkamu unu HeT, U Tem boree,
nocewatb auM 3Kkcnosuuuw. Ho,
HaBepHOE, MpW 3TOM Heob6XoAUMO
MOMHMTb, YTO Mbl KUBEM BO BPEMS
AMHAMUYHO Pa3BUBAIOLLMUXCA TEX-
HOJIOT WA, N03BONAOWMX paboTaTh
GbICTpee, KauecTBeHHeE, C MeHb-
wummn 3atpatamu. OgHako, 3avac-
TyI0, PYKOBOAUTENO KOMMaHUM
JOCTATOYHO CNOXKHO NPUHATL pe-
WeHue B NoMb3y BbIGOPA TOMO UM
WHOro npubopa MAM Nporpamm-
Horo obGecneveHus. He nocneg-
Hee MecTo B 3TOM BONPOCE 3aHU-

Yyacmuuku cemunapa «ABmomobunsHas Hasuzayus —
peuwieHus u nepcnekmussl pazsumus»

HoBble
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Cmend xomnanuu «leokocMoc» — cnoHcopa
KoHpepeHyuu u 3kcno3uyuu «CmeHd HayKu»

MaeT U (DMHAHCOBbIA ACMeKT ne-
pexofa Ha cnefyioulyo TeXHONO-
TMYECKYI0 CTyNeHb TEXHUYECKOro

prime oroup

HH SN O H E TETHOAGTHHA

& LG

nepeBoopyXeHnUs Komnanuu. Mo-
3TOMY WMHTErpupoBaHHOEe npeq-
CTaBfieHne AOCTYMHbIX AAf 3TUX
ueneil CpeacTs Ha [OCTAaTOYHO
He6ONbLWON TeppUTOPUM C OfHO-
BPEMEHHbIM MPUCYTCTBUEM KBa-
ANGUUMPOBAHHBIX KOHCYNbTaH-
TOB HECOMHEHHO ynpouiaer pe-
WeHMe 3374ayn C HEeCKONbKUMU
BXOJAMW U OFPOMHbLIM YUCIOM
rPaHWUYHBIX YCIOBUNA, B TOM Yucie
1 3KOHOMUYecKux. YTo e Kaca-
€TCA CNEeLMaAN1CTOB BCEX YPOBHEN
— LA HUX 3TO MeponpusTHe CTa-
HOBUTCA «MUKPOKOCMOCOMY, Tfe
B KOMMAKTHOM MpPOCTPaHCTBE W B
CKaToM MaclTabe BpeMeHU MOX-
HO OOMEHATHCA MHEHWAMU, Mo-
CNOpPUTb, BLICTYNMUTb B KOHKY-
peHTHON 6opbbe. Kakoso Gyay-
wee GEOFORM+ — 3aBucut ot
Hac. 3TO KaK B XWU3HU: Kax[blii
onpefenser CBOM NyTb CAMOCTORA-
TenbHo. Ecnan yyacTHMKM pbiHKa
Ha camoM fJefle 3auHTEepPecoBaHbl

a3y D

B HHTerpa

JMELEHH C OPATTAME AH

B EORLA THHI HEW HHEQDEHRK W 122

125367, Mocwrsa, vn, lTadpuyerckoro, q.2
Ten: (49%) 725 44 32/33; 221 BB 6564
danc (495] 725 44 34

e-mail: infodprimegroup.ru

WAL IMIEgroupLru

wiwnwcuickbird.ru

DIGEITALGLOBE

B MPOABMXEHUM CBOMX KOMMa-
HWIM, B YaCTHOCTU, U PbIHKA TEXHO-
NOTUiA, B LENOM, TO, B MepBylo
ouepefb, HYXHO N03aboTUTLCA O
penpe3eHTaTUBHOCTU 3TOM, yXKe
3apeKoMeHpaoBaBleil cebs, Bbi-
CTAaBOYHOW NOWAAKH.

Mo3atomy anurpacdom K BbicTaBs-
ke GEOFORM+ mornu 6bl 6biTb Ci10-
Ba npeacenatens CoseTa fupekTo-
poB [pynnbl komnaHuin «leokoc-
moc» C.P. MenbHukoBa: «Ecnu Te-
05 30ecb HeT — 3HaAuuT Tebs Her
Ha pbIHKE».

Tak 4TO Xe, BCTpeyaemcs B
2008 roay? Ecau aa, T0 yxe Heob-
XOAMMO HaYMHATb MNOATOTOBKY.
Torpa kaxpbin cnepyowmin Mex-
LYHAPOAHbIA NPOMbIWNEHHbIA (O-
pym GEOFORM+ 6yget nmetb BCe
6onee u 6onee 3HayMmyo o6pat-
HYI0 CBA3b /18 BCEX YYaCTHWKOB
0TpacneBoro pblHKa.

E.l0. MuxeneBa
(Pepakuus xypHana «feonpocu)

¥ CHWMEGR

CHTTEMAMIA
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CObbITUA

~ Mpecc-koHpepeHuns komna-
Huu Autodesk (Mocksa, 22
mapta 2007 r.)

Ha npecc-koHtbepeHymn bbinu
00bsiBNEeHbl pe3ynbTathl (UHaH-
coBoit peatenbHocTu Autodesk B
mupe n ctpaHax CHI, paccmotpe-
Hbl TEHAEHUMUM B 061aCTU NPOMbI-
WNEeHHOro NPOW3BOLCTBA U CTPO-
WTENbCTBA, HANpaBNieHUs CTpaTe-
MW pasBUTUS, BO3MOXHOCTU W
npeuMylecTsa, KOTopble AaioT
NpeanpuATUSM HOBblE NPOrpaMM-
Hble cpeactBa Autodesk 2008, a
TaKXXe MiaHbl HOBOTO 3Tana npo-
rpammbl «3D ob6pasoBaHue».

Mepepn yyacTHUKAMK BbICTYMU-
AW: TNaBa NpeAcTaBUTENbCTBA
Autodesk B Poccumn un CHI Anek-
caHap TaceB, UCMONHUTENbHbIA
IvpekTop no npogaxam Autodesk
EC Mosed Lisenpa, a Takke an-
pekTop no mapkeTtuHry Autodesk
B Poccum n CHI Anactacusa Mopo-
30Ba.

bbino otmeyeHo, yto B 2006
(hMHAHCOBOM TOJly [OXOA KOMMa-
Hun Autodesk coctasun 1,84
MAPA AOA., YTO Ha 21% Gonblue
NPOLWNOrofHuUX AaHHbIX. MNokasa-
Tenu Autodesk ynyywunuce 3a
CYET 3HAYUTENLHOTO YBENUYEHUs
obbeMa npojax OoTpacieBbix
TPEXMEPHbIX CUCTEM, MOLMUCKN W
yBeNnYeHuss obbema Npojax B
CTpaHax C pa3BUBAKLLENC 3KO-
HOMWKOM, K KOTOPbIM OTHOCUTCS W
CHT. Loxoabl Autodesk B Poccum
n ctpaHax CHI 3a npowepunii
(DMHAHCOBLIW rOf AOCTUIIW pe-
KOPAHbIX Pe3ynbTaToB U BbIPOCH
Ha 85%. 370 NMO3BOAWUNO AOCTUYb
VBENIMYEHUS OXOA0B 3a NpoLles-
wue aBa roga B 3,5 pasa.

B xope npecc-koHbepeHLuH
npefcTaBUTeNm KOMMNaHUW
Autodesk 3asBunn o Bbinycke Ho-
Bbix Bepcuit N0 pns uHxeHepos,
ApPXUTEKTOPOB, WHXEHepOB-CTPO-
uTeneil U NPOEKTUPOBILUKOB WH-
XeHepHbIX KOMMYHUKaLMWA.

/IHHOBaLMOHHOE pelieHne os
NPOEKTMPOBaHUs B 06/1aCTU Npo-
MBILWEHHOTO U TFPaXAaHCKoro

CTPOUTENBCTBA, NOCTPOEHHOE Ha
6ase Revit u BKnuawlee Revit
Architecture 2008, Revit
Structure 2008 u Revit MEP 2008,
npefocTaBaAseT Crneyuannucram
BO3MOXHOCTU MpPOEKTUPOBAHUSA
Ha 0CHOBEe MH(OPMALMOHHOMN MO-
nenv 3naHus. Kpome Toro, 06HoB-
NeHbl peweHus Ha 6ase AutoCAD,
BKJlOYaloWue AutoCAD
Architecture 2008, AutoCAD MEP
n AutoCAD Civil 3D.

Hoebie Bepcun MO Autodesk
AN MaWWUHOCTPOEHMSA MO3BONAIOT
3aKa3uynMKaMm WCNbITaTb BO3MOX-
HOCTU OyaywWMX U30eNuit Npexae,
yem BOMJIOWATL UX B U3Hb. Bbl-
nycTUB 0GHOBMEHHbIE NPOrpaMM-
Hble pewenus Autodesk Inventor,
AutoCAD Mechanical, AutoCAD
Electrical, Autodesk AliasStudio
n Autodesk Productstream, kom-
naHWs NpepnaraeT 3aKOHYeHHbIi
NOAXOA K CO3[aHuio UupoBbIX
NnpoTOTMMOB.

Ha npecc-koHdepeHunn Gbina
npefCcTaBieHa NocnefHAs Bepcus
nonyfspHOro BO BCEM MUPE Mpo-
rpammHoro obecneyexus B obna-
ctu CATIP AutoCAD 2008 c mopep-
HU3UPOBAHHLIMU BO3MOXHOCTSA-
MU Ans GbICTPOrO W IETKOTO fIOKY-
MEHTUPOBAHUA NPOEKTOB. Ynyu-
LWeHWs MporpamMMHoro obecneye-
Hus AutoCAD u Autodesk Design
Review npefocTaBnsioT 3akasuu-
KaM HOBble CPefCTBa Afs pelle-
HMA BONPOCOB, CBA3aHHbIX C BO3-

pacTalolLei CNOXHOCTbIO NpoLec-

Ca NPOEKTUPOBAHMUS.

No nHcopmayum npecc-penusa
komnaHnuu Autodesk

~ OTKpbITME MemopuanbHon
pocku B MICY (Mocksa,
23 mapra 2007 r.)

Ha kadeppe «MHxeHepHas re-
ope3uns» MocKoBCKOro rocyaapcr-
BEHHOrO CTPOWTENBHOrO YHUBEp-
cuteta (MICY) TopxecTBEHHO Obl-
na oTKkpbiTa MemopunanbHas fOCKa,
nocssaleHHas 100-netuto co AHA
poxneHus [letpa Cepreesnya 3a-
katoea (1907-1977). Ha uepemo-
HUM OTKPLITUS NPUCYTCTBOBAM
6nu3kue popctBeHHnkM M.C. 3aka-
TOBa, NpefCTaBUTENN peKTopaTa U
npenogasarenu kacenpbl «MHxke-
HepHas reogesusay» MICY, cotpyp-
HUKM PasNNyHbIX OpraHu3aunii u

3AKATOR
s 1'}‘},]-."'-'-F’
CEDY
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BbICWIMX yyeBHbIX 3aBefeHuii
(FCNW, MUUTAMK, TY3 n ap.), MHo-
e U3 KoTopblx bl 6113KO 3Ha-
kombl ¢ 1.C. 3akatoBbIM Unu ABAA-
JINCb €ro yYeHNKaMmu.

M.C. 3akatoB — BbIfatoOLMIACA
VYEHbI, Te0fe3ncT C MUPOBBIM
umeHeM, npodeccop, [OKTOP Tex-
HUYeCKMX HayK, kaBanep fiByX op-
peHos Tpynosoro KpacHoro 3Ha-
MeHM, 3aCNyXKeHHbI feaTenb Ha-
VKU 1 TexHuku. OH sBnseTcs op-
HUM M3 OPraHW3aTopoB reoaesu-
yeckoro o6pasoBaHus B Poccum.
M.C. 3akaTtoB Hayan cBoto neparo-
rMYyecKyto aeatenbHocTb B 1930 T.
C Be[leHWA KypCOB BhICILIel reoe-
31K 1 acTpoHomuu. OH Gbin aeka-
HOM reofie3nyeckoro dakynbTeTa,
MPOPEKTOpOM U PEKTOpOM
MUWNTAuK (1945-1964), a c fH-
Baps 1965 r. no gekabpb 1977 r.
BO3maBnan Kadenpy «MHxeHep-
Hasa reogesuna» MUCK.

B.B. lpowes
(Pepakums xypHana «feonpodu»)

ten  411-04-20, 411-03-50, dhak

~ 3acepganue Mpesuguyma loc-
coBeta Poccuiickoin ®epepa-
umn (Kanyra, 29 mapra
2007 r.)

BbiesgHoe 3acegaHue 6bino
MOCBAWEHO Pa3BUTUID PAKETHO-
KOCMUYECKO NPOMbILLNEHHOCTU U
MOBbILWEHNIO IPPEKTUBHOCTU UC-
nofb30BaHMA Pe3yNbLTAaTOB KOCMM-
yeckow pgestenbHoctu B Poccuu.

B pamkax 3toro meponpusaTus
nog arupgoit Pockocmoc 6bina
npoBefeHa BbICTaBKa Ha TeMmy
«Pe3ynbrathl KoCMUyeckon fes-
TENbHOCTY — OCHOBA MHHOBALM-
OHHOro pa3suTusa Poccumu». B BbI-
CTaBKe Kpome npeanpuaTtuin Poc-
KOCMOC 1 Apyrux BefOMCTB, Npu-
HAAM y4yactue 10 opraHusauui
Kanyxckoi obnactu, cpean KoTo-
pbiX CBOI MPOAYKLMIO NpeacTaB-
nan [pou3BOACTBEHHbIN KooOMe-
patus «[EO». Ha ero cTeHpe Mox-
HO ObII0 03HAKOMUTCS C KypHa-
nom «feonpou» N2 1-2007. Ha
akcno3unuymn MYC Poccum femoH-

cTupoBanuch paspabotku WUTL
«CKaHIKC».

MK «TEO0» Ha BbICTaBKe

Bo Bpems noceweHuns BbicTaB-
ku MpesupgeHt PO B.B. MytuH,
lMepsbiii 3amectutens [lpeacepa-
Tena lpaButenscrea P®
C.b. WeaHoB u ry6epHatop Ka-
nyxckon obnactu A.[l. Aptamo-
HOB 06paTUNX BHUMAHWE Ha 3KC-
nosunuunto  pon3BOACTBEHHOIO
koonepatusa «[EO» (Kanyra).
Ero npepcepatens K.I. Yucros
pacckasan o fesTeNbHOCTU npeg-
NPUATUA MO UCNONb30BAHUIO iaH-
HbIX [133 npu peanusauun obna-
CTHbIX LeneBblx nporpamm: «Co-
34aHue Mporpammbl peKynbTUBa-
LMW HapYLEHHbIX 3eMeNby, B XO-
[ie KOTOPOW C NOMOLLbIO CNYTHUKA
Landsat-7 6bino BbisiBNEHO 225
HEeCaHKLMOHMPOBAHHBIX Kapbe-
poB u «MHBeHTapu3aLus 3emens
CeNbCKOX035MCTBEHHOrO Ha3Ha-
YyeHusA», B pe3ynbrate KoTopoin
(nocpencTBom AewndpupoBaHus

o 744-49-17
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pe3ynbTaToB KOCMUYECKOW CbeM-
ku c annapata IRS) onpepeneHo,
4T0 54% NaxoTHbIX 3emMenb He UC-
NosIb3YKTCA MO NMPAMOMY Ha3Ha-
YeHut.

B nocnepgHue rogbl MK «FEO»
perynspHo 3aKa3biBAaeT CbeMKY
TEPPUTOPUIA HACENeHHbIX MyHK-
ToB Kanyxckoit u Tynbckoit 06na-
CTeil C KOCMMYECKOro amnapara
QUICKBIRD pna co3paHua u 06-
HOBNeHMA LUMGPOBOI KapTorpa-
thnyeckoit 0CHOBbI, He0b6X0AUMO
L7151 MOHUTOPUHrA OOBEKTOB He-
JOBUXMMOCTY, COCTaBNEHUA FeHe-
panbHbIX MJAHOB, CXEM TeppUTO-
pWManbHOro pasBUTUS W MIAHOB
FOpHbIX OTBOZOB.

B 2005 r. no 3aka3y MuHuc-
TepcTBa 3KOHOMMYECKOro pas-
Butus Kanyxckoit obnactu MK
«I'EO» cnpoekTupoBan 1 NocTpo-
WA CNYTHUKOBYID OMOPHYK Me-
JKeBYIO CETb, COCTOALLYIO0 U3 Lec-
T 6a30BbIX CTaHUMW. 3Ta CceTb
pabotaet B pexume [10-
HACC/GPS. Tenepb reofie3ucTsl u
3emneyctpoutenu Kanyxckoin
obnactu moryt 6ecnnatHo nony-
yaTb AaHHble ¢ N06oit M3 3TUX
CTaHLMI, 4TO NO3BONAET CyLlecT-
BEHHO coKpaTuTb cebecTou-
MOCTb W CPOKM BbINOJIHEHUA Me-
XKEBbIX U JpYrux reofesnyecknx

pabor.
B 6nuxaiiwee Bpems nnaHu-
pyetca C noMoLybto

IMIOHACC/GPS-TexHonorun nepe-
BbLIYUCIUTL COTHWU OMOPHBIX reo-
Le31YeCcKuX NyHKTOB Ha TEPPUTO-
pun Kanyxckoit obnactv B egu-

HYI0 MECTHYI CUCTEMY KOOPAM-
Hat MCK-40, B KoTOpoil B Aanb-
Heliwem GymyT NPOBOAMUTLCA reo-
AEe3MYEeCcKne 1 3eMNeyCcTpouTeb-
Hble paboTbl.
K.T. Yucros
(MK «MEO»)

CraHumna «YHUCKaH»

UTL «CKaHIKC» HA BbICTaBKe

Mepeq BbICTaBOYHbLIM NABUILO-
HoM Ha cteHpe MYC Poccum cne-
umanuctl UTL, «CkaH3kc» pas-
BEPHYNN MEepeaBUKHON MOOUNb-
HbIi KOMMEKC npuema u obpa-
60TKM KoCMMyecKon MHopMa-
UMM Ha 6ase yHUBEpPCANbHOI
cTaHuun «YHuCkaH». Komnnekc
no3BOAsAET ONepaTUBHO NPUHU-
MaTb 4 06pabatbiBaTh JaHHbIE OT
12 cnyTHWMKOB Bepywmux npo-
rpamm [133. MonyyeHHas Kocmu-
yeckas MHGOpMaLmMa C NpoCcTpaH-
CTBEHHbIM pa3pelleHnem 0T 1 Km
go 1 M MOXeT Mcnonb3oBaTbCs
LNSi PUHATUA ynpaBieHYecKnx
pelweHmii B pasnnyHbix obnacrax,
npexne BCEro npu AUKBUAALUU
NOCNeACTBUIN CTUXUIHBIX U Tex-
HOTEHHBIX Ype3BblYalHbIX CUTYa-
LU,

CraHums «YuuCkaH» nonyuuna
BbICOKYIO OLEHKY MNOCeTUBLIUX
ctenp, MYC Poccum uneros locco-
Beta. [letanbHo ¢ paboToit Kom-
nnekca «YHuCkaH» 03HaKoMMU-
Aucb pykoBoauTens Pockocmoca
A.H. NMepmuHos, rybepHatop Ka-
nyxckon obnactn A.[. Aptamo-
HOB, PYKOBOAMTENU NpeLnpuUsTuii
Kocmuyeckon otpacau. Cneuyma-
auctel UTL «Ckan3ke» pacckasa-

A 06 onbiTe MCNONb30BAHUSA
VHUBEPCANbHbIX CTaHUUA «YHU-
CkaH» B cocTaBe BEJOMCTBEHHbIX,
06pa3oBaTesibHbIX U KOMMepyec-
KWX ceTeit KOCMUYECKOro MOHUTO-

puHra.
Mo undopmauumn
UTL «CkaHIKC»

~ MexpayHapoaHbin ¢dopym no
CNYTHUKOBOW  HaBUTraLuu
(MockBa, 9-10 anpens
2007 r.)

®opym npowen B 34aHUM
MpaButensctea MockBbl U Obin
opraHu3oBaH KomnaHuen «[lpo-
theccmoHanbHble KOHhepeHUnmn»
npu noanepxke ®epepanbHoro
Kocmuyeckoro areutctBa (Poc-
kocmoc), MuHucTepcTBa uHdop-
MaLMOHHbBIX TEXHONOTUI U CBA3M
Poccumn un MNpasutenbctea Mock-
Bbl. JKCMEpTHbIMW NapTHepamu
3TOro COObLITUA BLICTYNUAU: KOM-
naHua «M2M TenemaTuka», AB-

NAWAACA TaKXe OCHOBHbIM
CMOHCOPOM  MeponpuaTUA, ¢
LUHUAMALL.

B npusetctBuu MNepsoro 3ame-
ctutena [lpepncepatens [lpasu-
TensctBa PO C.b. ViBaHoBa y4acT-
HMKaM ¥ opraHu3artopam cdopyma
6bIn0 oTMeyeHo, uto «Poccuit-
ckas Oepepauus npupaet Bax-
HOe 3HayeHMe MaccoBOMy npume-
HEHWI0 1 Pa3BUTUIO CMYTHUKOBOW
HaBuraumu. Mol 6e3BO3ME3AHO
NpeaoCcTaBNAf€M HeorpaHuyeH-
HbIA BOCTYNM K OTKPbITHIM CUTHa-
naM POCCUWCKON CMYTHUKOBOW
HaBUTaLMOHHOMN CUCTEMbI U 3aUH-
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TepecoBaHbl B €e UCNOb30BaHUM
COBMECTHO C ApYrMMu HaBUraym-
OHHbIMU CUCTEMAMUY.

MneHapHoe 3acefaHue oT-
Kpbll pykoBopguTens Pockocmoc
A.H. lepmuHos. B poknape
«lpuHUMNbl  rocynapCcTBEHHOM
MONUTUKU B OTHOLIEHUN CUCTEMBI
[MTOHACC», oH nogpo6HO ocTaHo-
BUJICAA HA OCHOBHbIX LENax 1 3a-
pgavyax GepepanbHoi LeneBoi
nporpammbl «no6anbHas HaBu-
raluuoHHas cuctema». B yacTHo-
CTW, OTMETUB, 4YTO «rnodanbHas
HaBUralUMOHHAA CUCTEMA ABNSA-
eTCs BaXHbIM (haKTOPOM yKpen-
NIEHNs 3KOHOMUKM CTpaHbl W
obecneyeHuns HaUMOHANbHOM Oe-
30MacHOCTU».

C noapoGHbIMM JoKnagamun o
HbIHELHEM MOJIOXEHUU U PA3BU-
TUM paboT No CO3f[aHUI0 U pas-
BEpTbIBAHWIO POCCUIICKON HaBU-
raunoHHon cuctems [JIOHACC
BLICTYNUAN PYKOBOLUTENU OC-
HOBHbIX NPeLNpuUATUIA N OpraHu-
3aUMii, y4yacTBYIOWMX B [AHHOW

]
f
J

NovAteI Ihc.

nporpamme. B ux uucne — pu-
pektop UHUMMALW H.A. AHdu-
MOB, TeHepanbHbll [JUPEKTOp
PHW KN H.M. Ypanuuy, rexe-
panbHbll  aupektop HMO MM
H.A. TectoepoB u ap.

Ha dopyme pabotanu npu-
KnagHbele CeKLWM, NOCBALWEHHbIE
CUCTEMAM CNYTHWUKOBOW HaBura-
UMM Ha TpaHcnopTe, 6e3onacHoc-
TW NEepeBO30K, MCMO/b30BAHMIO
HaBMUTaLLMOHHBIX CUCTEM B FrOpof-
CKOM X035WCTBE, CO3AAHNI0 LEHT-
POB M CMCTEM MOHWUTOPUHIAa 0OCO-
00 BaXHbIX 1 OMACHbIX 0GBEKTOB.
06cyxpanoch TaKxe MCMOb30-
BaHWe CMYTHWKOBOW HaBUrauuu
MYC u cnyxbamu HeoTNOXKHOI
NOMOLLM 1 ee NPUMEHEHUE B 3eM-
NIeyCTPOIICTBE, reofie3unmn 1 KapTo-
rpacum.

B pamkax MexpayHapogHoOro
copyma no cnyTHUKOBOM HaBMUra-
UMM 6bina MpoBefeHa BbICTaBKa
COBPEMEHHOr0 HaBWUTaLMOHHOIO
o6opygrosaHus MOHACC/GPS, cu-
CTEM KOHTPONS M MOHUTOPMHTA

GrafNav\GrafNet\Inertial Explorer

YHUKaneHEIA NPpOrpaMMHBIA KOMNNeKe ana nucmﬁpaﬁmun
MOHACC/GPS/UHC namepeHui

[Nopoeps#Ea NEUEMHKUEDE 1 B
BONLLIMHCTEA NpoWaBoOUTENER
ManHousHHasA MyneTHBazosas
obpabota (4o 8 cTAHUWA)
JeurmeTpoean TOYHOCTE

Bes Gaszoewix ctanuwi (FPP)
Lpokue BOIMDKHDETH HACTROMK
napamaTpos ofpatoTrn

W aHanwWIa peayneTaTon
CrhasMBaHe TDAasKTORMRA

No MHEPLUKWANEHEIM WAMEREHHAM

e-mal: mfcEHEPScom.ru, web: wen I_1P'3|:|:|r|1 u

1
FRODUCTS GROUP




HOBOCTU

TPaHCMOPTa, Pa3/UYHOrO npo-
rpaMmmHoro obecneyeuus. B pa-
60Te BbICTABKM MPUHANM yyacTue
BeAyLiMe poccuinckue 1 3apydex-
Hble KOMMaHWW, B TOM 4ucnie
JAVAD GNSS, GPScom, «M2M Te-
nematukay, PWUPB, LHUUMALL,
Kb «<HABWC» v gp.

Bcero B pabote dbopyma npu-
HAnuM y4actne 620 cneuynanuc-

TOB, npeacrasadwowux 226
¢upm, 34 pernoHa Poccum un 15
CTpaH mupa.

BbicTynas ¢ npuBeTCTBEHHbIM
CNoBOM Ha TopeCTBEHHOM npu-
eme B nepsblil AeHb paboTsl do-
pymMa, 3amecTuTeNb AMpeKTopa
Ocnca Kocmmyeckux u nepepo-
BbIX TexHonoruit locynapcTBeH-
Horo penaptameHTa CLUA KeHner
XOArKMHC, OTMETUA TPaHAMO3HbI

ycnex 3Toro CoObITUA U ero Bax-
HOe 3HaYeHue A1 KOMMepYecKo-
ro pa3BWUTMA HaBUraLMOHHBIX YC-
nyr B Poccum.

3amectutens pykoBopuTens
Pockocmoca H0.W. HoceHko BbI-
CKa3an MHeHUe o HeobXxo[MMoCTH
NpOBEAEHNS NOJO0OHbIX Meponpu-
ATUIA Ha perynapHoOn exerofHomn
OCHOBe.

JononHutensHylo uHdopma-
unto o MexayHapofHoM dopyme
Mo CNYTHUKOBOM HAaBUraLMm MOX-
HO NOMyYuTb Ha O(ULMUANLHOM
cailte cobbiTs www.glonass-
forum.ru, a ¢ matepnanamu o3Ha-
KOMUTbCA B PeAaKLWM KypHana
«leonpodu».

Mo undopmauuu npecc-penusa

KomnaHuu «lpoeccuoHanb-

Hble KOH(bepeHLuUn»

SOUTH assimens

W TEIH'DH'E_IT'HH -

-~ KomnaHusa «leollonurou»

KomnaHus «leolonurox»
npepnaraetT HOBYK ycayry —
CTpaxoBaHuWe npuobpeTaemoro
reogesnyeckoro o6opyaoBaHms.
Mporpamma cTpaxoBaHus npepn-
nonaraet rubkue LeHoBbIE yCiIO-
BUA CTpaxoBaHus npuobpeTae-
MOTO MMYyLLEeCTBa, a TaKXe yyu-
TbIBAa€T Pa3/inyHble CTpPaxoBble
cnyvyau, B TOM yucne yTpary, ru-
Genb WM NoBpeXAeHWe 3acTpa-
XOBAHHOTO MMYLLECTBA B pe3yb-
TaTe:

— NPOTUBOMNPABHbIX [LENCTBUA
TPeTbUX UL, UAU NO HEOCTOPOXK-
HOCTW;

— noxapa;

— BCeX BWUIOB BO3[AENCTBUSA
XWUAKOCTEN, Napa, ibAa, BKOYas
MexaHuyeckoe BO3JeiCTBME,
BCNIEACTBME BHE3aMHbIX aBapUil
BOJOMPOBOLHOW, OTOMUTENbHOW,
KaHanu3auMoHHOW, NpOTMBOMNO-
JapHOM MU WUHbIX TUAPaBANYEC-
KUX CUCTEM;

— NMPUPOAHBIX CUN U CTUXMIA-
HbIX 6efCTBUI;

— MOCTOPOHHEro BO3AeNcT-
BMA: Hae3aa, HaBana, NafeHus u
ap.

Bi6op cooTBeTCTBYIOWEN NpO-
rpamMMmbl CTPaxoBaHWA MO3BONMUT
obecneynTb HafEXHYIO PUHAHCO-
BYIO 3aLUUTY.

Mo nHdopmaumun
npecc-penusa
komnaHuu «leollonuroH»
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HOBOCTH

ObOPYNOBAHUE

~ CTaHUMUA TpexmMepHOro CKaHu-
poBaHua Trimble VX

CraHums BbinyweHa B (espane
2007 r. u Bnepsble 6bina npef-
cTaBneHa B Poccum Ha BbicTaBke
GEOFORM+ 2007. HoBas npocrt-
paHcTBeHHas cTaHuusa Trimble VX
00befMHAET B O4HOM YCTPOMCTBE
TaxeoMeTp C CEPBONPUBOAOM, BU-
[EeOKaMepy C BbICOKMM paspelue-
HUEM U1 Na3epHblil CKaHep.

3107 npubop no3sonseT Bbi-
NONHATb re0fie3NYEeCKYI0 CbeMKY B
TPEXMepHOM NpOCTpaHCTBe. TOYKM
CbeMKM oToOpakatTcs Ha rpatu-
YeCcKoM 3KpaHe NoBepx BUAEON30-
GpaxeHus, obHoBAsWeErocs 5
pa3 B cekyHay. Ludposbie 13006-
paKeHnsi 0GbEKTOB CbEMKM MOTYT
ObiTb 3anucaHbl C paspeleHuem
2048x1536 nukceneii, a cepBomo-
Topbl MagDrive no3BonstoT BecTy
CKaHMpOBaHMWe CO CKOPOCTbiO A0
15 TOYeK B CeKyHpy.

M.10. KapaBaHoB
(MockoBCKoe npefCcTaBUTENLCTBO
Trimble)

[=Fli{=]
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~ HoBas opgHo4acToTHas reoge-
3UYecKas CnyTHUKOBaA CuUC-
tema ProMark3 RTK

KomnaHus Magellan, npogon-
)as cepuio CNYTHUKOBBIX MpUeM-
HukoB GPS ProMark, aHoHcupo-
Basa HoOByl paspaboTtky —
ProMark3 RTK. OmHOYacTOTHbIi
CNYTHUKOBbLIA NpUEMHUK obecne-
YMBAET CAHTUMETPOBYK TOY-
HOCTb ONpPeAeNeHns NpoCTPaHCT-
BEHHbIX KOOPAMHAT B pexume
peanbHoro BpemeHu (RTK).
ProMark3 RTK moxHo paccmart-
pMBaTh Kak MPUHLUUMUANBHO HO-
Bbli MHTErPUPOBAHHbLIN KapTo-
rpaco-reope3nyeckuit KOM-
naeKc, N03BONAWMNIA BEINONHATD
Tonorpado-reofesnyeckme u
KapTtorpatduyeckue paboThl K
0OCYLWeCcTBAATD onepaTuBHbIA
cbop paHHbix ans MC-npoekTos,
nopAepxusas (OHOBYI KapTo-
rpacmyeckyto ocHoBy B opma-
Tax SHP, MIF, DXF u 7. g.

ProMark3 RTK moxeT npume-
HATbCA B clegylwmx KoHdury-
pauusx: 6a30Bblii U NOABUIKHBINA
NMPUEMHUK MU TONbKO MOABUXK-
Hbll npuemHuk. Mpu 3TOM no-
LOBUXHbIA NPUEMHUK MOXET Mo-
Jly4aTth NONPaBKK Yepes MObUb-
Hbll TenedoH, NOAAEpPXKUBalO-
wmnit GPRS, ucnonb3ya NTRIP u
npamon IP-agpec. B pexume pa-
60Tbl 6a30BOr0 ¥ MNOABUXHOIO
NPUEMHWUKOB  Ans  nepepa-
4yu/npuema pucddepeHynanbHbIx
nonpaBoK WCNONb3yeTcs WUpo-
KOMOJNIOCHOE PajMo C TEXHONOTU-
et «plug-and-play». Takoii pe-
UM npuema/nepefayu He Tpe-
OyeT CNOoXHbIX NpoLeayp NuLeH-
3MpOBaHMUA U COMNacoBaHUn u
perncTpupyeTcs no ynpoLeHHok
cxeme.

MpumeHeHne COBCTBEHHON Tex-
Honornum 06paboTKM CUrHANOB
BLADE nossonut ProMark3 RTK
cTaTb Hamnbonee GbICTPOI OfHOYA-
CTOTHOM CUCTeMOIA, paboTaloLyeil B
pexume RTK, ocTaBlwmnCh Nerkum un
MOGUNbHLIM YCTPOMNCTBOM. 3ao-
JKEHHas B NPUEMHUKe TEXHOIOMUS
0CHOBAaHa Ha UCMO/Ib30BAHNUU CUT-

HanoB rMobanbHoi HaBUraLMOH-
HOW CnyTHUKOBOW cuctembl GPS un
WMPOKO30HHOW cucTembl audde-
peHUManbHOM CNyTHUKOBOW HaBU-
raumn SBAS pna yckopeHua MHM-
UManm3aLmu, HanexHocT u obec-
NeYeHnUs CaHTUMETPOBOI TOYHOC-
™. 3710 fenaer ProMark3 RTK 6a-
30BOW NiaTOpMON ANA pa3BUTMA
NPUEMHUKOB OVAylWMUX NOKONe-
HUR.

ProMark3 RTK Takxe nossons-
eT 3apgeincTeoBatb FAST Survey —
COBpEMEHHOE TNOJieBOE  Npo-
rpammHoe obecnedyeHue, Tpafu-
LMOHHO MPUMEHAeMOoe i [BYX-
YaCTOTHbLIX CMYTHWUKOBBIX MpUEM-
HMKOB, paboTalolWnx B pexume
RTK. OHo no3BonseT BbINOAHATHL
pasnuyHele BUAbLI paboT, BKAOYas
npoBelnBaHNE, reofe3nyecKoe
obecneyeHne CTpOUTENbCTBA 3fa-
HUI 1 COOPYXEHWI, A TAKKEe COB-
MECTHO UCMONb30BaTb [JaHHble
GPS-u3mepeHuii, 3neKTPOHHOI Ta-
XEOMETPUYECKOW CbeMKM U Ap.

Monb3oBatenu, npumeHsioLime
O[lHOYACTOTHbIN ~ CAYTHWUKOBBIN
npuemHuk ProMark3, umeiot BO3-
MOXHOCTb PaclMpUTbL ero Jo pa-
6oTbl B pexume RTK.

bonee nogpobHyo MHGbOpMa-
LMI0 MOXHO MONY4YUTb B NpepcTa-
BUTENbCTBE KoMnaHuu Magellan B
P® u CHT.

A.0. Kynpusanos

(MpepcTaBMTENbCTBO KOMNAHUM

Magellan B P® 1 CHT)
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~ JlasepHbIil Tpekep
API Tracker3

JlazepHblit Tpekep (oT to track
(aHmn.) — cnepuTb) — 3TO BbICO-
KOTOYHOE M3MepUTeNbHOe YCTPOM-
CTBO, NPeAHa3Ha4YeHHoe Ans onpe-
LeneHns NPoCTPaHCTBEHHbIX KOOP-
gunar (X, Y, Z) nccnepyemoro 06b-
eKTa C NOMOLLbI0 LaNlbHOMepa C BYU-
AMMbIM N1A3EPHBIM IYY4OM U Creyu-
aNbHOTO YroJKOBOTO OTpaXarens,
YCTaHOBJWBAEMOrO Ha KOHTPOJM-
pyeMmble 31eMeHTHl 00bEKTa.

JNasepHbiit Tpekep API Tracker
OCHAlleH ABYMS TUMAMWU [aNbHO-
MepoB: uHTepdepometpom (IFM)
M abCcoNoTHEIM  [aNbHOMEPOM
(ADM). Ux ocHoBHOe oTiMYMe co-
ctouT B TOM, Yyto ADM wu3mepser
abCcoNioTHOE pacCTofHUE MEeXAy
oTpaxaresem u npubopom, a IFM
— M3MEeHEeHWe PaccToAHUA oT ba-
30BOW TOYKM, abCONIOTHOE paccTo-
fiHWe [0 KOTOpOi MOXeT onpefe-
natbcs ¢ nomollsio ADM.

C y4eTom TpeboBaHUI 3aKasun-
KoB B HOBylo cuctemy API Tracker3
pobasneHbl yHKUMM, ynpolato-
lMe ee UCNONb30BaHME:

— ObICTPLIN PeXUM Kanubpos-

KW 13 OHON TOYKW, BKAKOYAO WM
W3MEpEeHUs NpU ABYX Kpyrax;

— HOBOe MporpammHoe obec-
neyeHue Spatial Analyzer pns
00befMHEHNS B e[UHYI0 CETb He-
CKONIbKO NpuGOpPoOB M 06paboTkM
LaHHBbIX;

— BO3MOXHOCTb MpPOBELEeHUs
U3MEPEHUI OHOMY Oneparopy.

API Tracker3 obecneuyusaer
TOYHOCTb B 10 MKM, a nosTopse-
MOCTb W3MepeHuii cocTaBnser
2,5 ppm (2 ). AbcontoTHas no-
TPEWHOCTb TPEXMEPHOTO KOOPAM-
HaTHOro yCTpoiicTBa B CTaTWU4ec-

KOM pexume U3MepeHuin —
45 ppm (2 ) 0,001” (25 MKM Ha
5 M), a B AMHAMUYECKOM —
+10 ppm (2 ©) 0,001” (50 MKM Ha
5 m). Cuctema nossonset usme-
pATb pacctosHua po 120 m npu
Temnepartype Bo3gyxa ot —10°C go
+40°C 1 OTHOCMTENbHON BNAXKHOC-
™ 10-92,5% 6e3 KoHaeHcara.

370 AOCTaTOYHO NOPTaTUBHAA
cuctema. [llpn Bece 8,5 Kr oHa
MMeeT BbICOTY 36 CM U MOXeT yc-
TaHaB/iMBaTbCsA HOKOM, B NepeBep-
HYTOM BUAE W [axe HEnoCpepcT-
BEHHO Ha U3MepseMyto fieTab.

Cuctema API Tracker3 moxet
HaiTW NPUMEHEHWE B WHCTPYMEH-
TaNbHOW NPOMBIWAEHHOCTU [Nf
KOHTPO/A CTAHKOB W U3roTannBae-
MO NpOAyKLMM, npu cbBopke
KpYyNHOrabupuUTHLIX U3genuii (ca-
MoneThl, Kopabnu, asuratenu u
T. A4.) v Ap.

Mo Bonpocam npuobpeteHus
cuctembl API Tracker3 o6palaii-
Tecb B KoMnaHuto «Hesa TexHono-
oxu» (CaHkT-MeTepbypr) unu B ee
npeAcTaBUTENbCTBA.

M.H. KyBaeB
(«HeBa TexHOnOAXM»)
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~ MopgynbHble yngposbie
a3pOCbEMOYHbIE KOMMNEKChI

KomnaHus «leo/INJAP» coBme-
CTHO ¢ KomnaHxueit «AapolNC» (Ho-
BOCMOMPCK) NpepnaralT HOBYIO
MOAMDUKALMIO a3pPOCHEMOYHOIO
komnnekca Photolite, Ha3BaHHyO
TWIN MAPPER. TWIN MAPPER mo-

XKET COCTOATH U3 CABOEHHBIX Kamep
Rollei AIC (Rollei, fepmanus) unu
DigiCAM (IGL, lepmanus). Kamepsi
3TUX Mofeneil UMeT NMPUEMHUK C
pa3spewenunem 39 Mnukceneii. Ta-
Kas KOHdUMrypauus, coxpaHsas npe-
umywecTsa komnnekca Photolite,

MocTas

obecneynsaer 6onblION yroa 3a-
XBaTa U BbICOKOE pa3pelleHune Ha
MmecTHocTu. Ob6uee paspeleHue
cuctembl TWIN MAPPER cocTaBns-
et 75 Mnukceneit. ®okycHoe pac-
CTOAIHME KaX[oi# Kamepbl B 3aBu-
CUMOCTY OT 06BLEKTUBA MOXKET ObITb
pasHbIM 40, 50, 80, 120 mm. MuHu-
ManbHbI MHTEpBan doTtorpadupo-
BaHMA COCTaBAsieT 2,5 CeK, a CUH-
XPOHHOCTb CpabarbiBaHUs Kamep
nyywe 0,2 mMc.

A3pocbemMoyHbIi KoMnnekc
TWIN MAPPER npu BbicoTe 3aneTa
1000 M, hOKYCHOM paccTOsiHUM Ka-
mep 50 mm, nepekpbiTn 10% u yr-
Ne 3axBata nonepek noneta 70°mo-
eT 06ecneynTb Ha MECTHOCTM 3a-
xBaTt yyacTka pasmepom
980x1400 m c pa3pelweHunem 14 cm.

Komnnekc moxeT GbITh NOCTaB-
fleH B iBYX BapuaHTax:

— Ha 6ase ruponnatdopmsl,
ncnonb3yemoii B Photolite;

— Ha 6ase ruponnarhopmsl
GSM-3000 cosmecTHo c¢ Flight
Management System CCNS4 u cuc-
TeMoli NpAMOro reono3unLuoHNpo-
BaHus AEROcontrol (IGI).

Bmopoii sBapuanm nocmasKu ¢
kamepamu DigiCAM-H/39

MepBblit BapuaHT npepycmar-
pUBAET YCTAHOBKY [iBYX LU POBbIX
aspodotokamep Rollei AIC modu-
lar LS, a BTOpOit — Kak 3TuX Ka-
mep, Tak un DigiCAM-H/39 (IGI).

MpepnoxeHHbIt aspodoToche-
MOYHbI KOMMEKC N0 BO3MOXHO-
CTAM U CTOMMOCTU He MMEET aHa-
NIOTOB, KOMMEpYeCKW [JOCTyMeH,
cB06OJEH OT IKCMOPTHBIX OrpaHu-
YeHWii U MOXeT GbITb MOCTaBNEH B
TeyeHne 6-8 Hepenb C MOMEHTa
pa3mMelleHns 3akasa.

E.M. MepBepeB
(«leo TUAPY)

COBPEMEHHBIE UNPPOBLIE ASPOCHEMOYHLIE
TEXHONOMMA U OBOPYOOBAHWE

(d, KOMDNeKCHPpOBaHKE W TEXHMYED

A NOSOersEs BoerD CNeKTRa

COBPEMEHHOID {:IE'D[J}"HI'JEE'HP:H M TEXHORCIAH aBnagruoHncro 433,

PBEFIEE'Z:{!-TKH MPOCKTOR MO KOMINCKOWDOBAHWED 1M MHTETpaUMK 33P0 heMOMHBIX

TRetaBaHNAMIA

natoparopui.
IMCNINIMEHEE NPABA HA NOCTADKY 33POChEMONHOrD 0BCOYNOBAHMA BEQYLINY

MAPOBELE NPO

SEOONTENER

Jakazyuka,

KOMMNEKCOB, paspaboTka ¥ 30aNTAUMA TEXHOMOMWA NposeneHwA paboT B
COOTRETCTEMIA €

DEI[JE:!-}FH}'EI.{I:HI.-‘IE' FETRRLM

KEYTMHG- W CRefHefopMaTHRE UndpoRke Tonarpaduyackine azpodaro-
2Mn3pathl;
ChHEMOUHEE NAZERHO-NOKALMOHHEE KOMINEKCH ToNorpadiiar

-

Garum ETPMYEC

Ha3Ha4YEHHA;

- dBHdUMOHHEE CNERTROZ0HANLHLEE CRIHEDL;

- CMCTEME NPAMOND Neon03dyuoHMpoOBaHKA]

- NPOTpavMHDeE ofecneysHne,

115191, Pococua, Mockea, MTaMCOHOBCKWIE nepeynok, 4.2, Kopn.d
Pake: +7 (495) 781-73-39

Ten.: +7 (495} SQ7-98-75
E-mail: info@geolidar.ru
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TEXHOJIOTUU

METOAbI OLLEHKW U3MEHEHUMN
COCTOAHUA OBBEKTOB BO

BPEMEHU N0 AAHHbIM
KOCMUYECKOIO MOHUTOPUHTA

M.B. 3umuH (UTLL «CkaHIKe»)

B 2001 r. okoHuun reorpaduyeckuit dhakynsrer MIY um. M.B. JlomoHocoBa no cneuuanbHoCTH «reorpadus u
Kaptorpacdus». locne oKoHYaHWs yHUBepcuTeTa yuwuncsa B acnupaHtype MIY um. M.B. JlomoHocoBa, B
HacToslee BpeMsi — Hay4HbI COTPYOHUK Kadenpbl «Kaptorpadus u reomHdopmatuka». B 2002-2003 rr.
pabotan B MHCTUTYTe nonspHbIX uccnegosanuii um. Ckotta (Kembpupxk, Benukobputanus). C 2003 r. no
HacToslee BpeMs — PYyKOBOAUTENb TemaTuyeckoro otaena UTL, «CkaH3IKcy.

J.A. Yupkosa (MUTL, «CkaHIKc»)

CrypeHTka V kypca reorpacuyeckoro dakynsteta MY um. M.B. JlomoHocoBa no cnewumanbHOCTU «reorpadus u
kapTorpacus». C 2005 r. no HacToswee paboTaet B UTL, «CkaHIKC» B AOKHOCTM CReLManucTa.

HocTuxeHus B obnactu nony-
yeHus 1 06paboTKM JaHHbIX ANC-
TAaHUMOHHOTO  30HAMPOBAHMUSA
3emnu No3BOAMNU OCYLECTBAATh
HENpepbIBHbIA MOHUTOPUHT 3EeM-
HOW NOBEPXHOCTU U CBOEBPEMEH-
HO BBIAIBAATL NpouUCXofAWMe Ha
Hel u3meHeHus. PaspaboTka
YHWUBEPCA/IbHbIX U B TO e BpeMs
3 (EeKTUBHBIX METOAO0B aHanu3a
MHOTONETHUX AaHHBIX KOCMUYec-
KO CbeMKM OCTAeTca npuopuTer-
HbIM HanpaBfieHUeM B NPOrpamM-
HOM obecneyeHun no AUCTAHLM-
OHHOMY 30HAupoBaHuio. Kak
npuMep MOXHO MpPUBECTU Npo-

110 Scanex Image Processor 2.0

®pazmeHm CHUMKA CO CNYMHUKA
Landsat-5 (4 anpena 1986 2.)

rpaMmHoe obecnedyeHue Scanex
Image Processor 2.0, pa3pabo-
TaHHoe WUTLL «CkaH3Ike» (puc. 1).
B paHHom M0 peann3oBaHo Tpw
MeTOZa aHanu3a U3MeHeHu 00b-
ektoB BO BpemeHu (Change
Detection). Bbibop kaxporo wu3
HUX 3aBUCUT OT UCXOLHbIX AaH-
HbIX, MOCTaBAEHHOW 3ajaun W
AanbHenlwero NpuMeHeHna nony-
YeHHbIX pe3ynbTaToB. B ocHoBy
MeTOJ[I0B MOJIOXKEH aNropuTM cne-
KTpasibHOM COMOCTaBMMOCTU NpH
CPaBHEHUW [iBYX CHUMKOB OJHOW
W TOW e TeppuTOpUM, NONYYEH-
HbIX B pa3Hoe Bpems [1].
Haub6onee spkuit npumep duk-
CMPOBAHUA U3MEHEHNI 0OBEKTOB

®pazmeHm CHUMKA CO CNYMHUKA
Landsat-5 (14 as2ycma 2006 2.)

no padHeiM [33 Habniopaetcs
npu aHanuse JUHAMUKW NECHOTO
MOKPOBA 3a ONpefeNeHHbli nepu-
Of BpeMeHU. B HacTosLee Bpems
B TA€XXHOW 30He eBpONencKomn ya-
cTv Poccum MOXKHO OTMETUTb TeH-
LEHUMI0 NPOABWXEHUA PANOHOB
NpoMbILINeHHbIX pyboK B Gonee
CeBepHble peruoHbl, No3ToMy B
KayecTBe WCXO[HOr0 Matepuana
OblAM nofo6paHbl ABa CHUMKA Ha
Tepputoputo Emeukoro necxosa
ApxaHrenbckoit o6nact. CHUMKM
OblAM NONYYEHbI CbEMOYHOI CUC-
Temoii TM cnytHuka Landsat-5:
nepebii — 4 anpensa 1986 r.
(puc. 2), a BTopoit — 14 aBrycta
2006 r. (puc. 3).
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Mpu BbIGOPE CHUMKOB YYUTbI-
BaNUChb ClepytoLmue ycnoBus:

— Ha M300paXKeHUn LOMKHbI
OTCYTCTBOBATb 06/1a4YHOCTE W
LbIMKa;

— CHUMKM JOKHBI GbITb OfM-
HaKOBOrO  MPOCTPAHCTBEHHOIO
pa3pelleHns 1 3a O1H CE30H;

— CHUMKM JOMXHbI ObITb pa-
LNOMETPUYECKM HOPMANW30BaHbI
415 obecneyeHms CneKkTpanbHoi
COMOCTaBUMOCTU APKOCTEH 00b-
€KTOB (pagMOMETPUYECKN HOpMa-
JIN30BaHHbIe faHHblE NPefoCTaB-
NA0TCA  OnepaTtopaMmu  [aHHbIX
[33).

Kpome Toro, Heob6xoanmo 6bi-
N0 BBIMOJIHATL UX reomeTpuyec-
Kyl0 KOppekuuio, 4Tobbl npocT-
PaHCTBEHHO COBMECTUTb WJeH-
TUYHble 0OBEKTBI Ha 1BYX M306pa-
KEHUAX.

Mpn BU3yanbHOM CpaBHEHWUM
OLHOTO M TOro e (hparmeHTa Ha
JOBYX CHUMKax AewndpupyoTcs
cBeXue BbIpyOKW, pasnnyHble
CTafMu UX BOCCTAHOBNEHWH, a
TaKe npouecc GopMUPOBaHUS
LOPOXHOMN CeTu.

ABTOMaTUYECKUN aHaNuU3 u3-
MEHEeHWA B AUHAMUKE JIeCHOro
MOKPOBa 3a [EeCATUNeTHUA ne-
puog 6bln npoBefeH B nporpam-
me Scanex Image Processor 2.0
LBYMA KNACCUYECKUMU MeTofa-
mu  Subtraction (puc. 4) wu
Division (puc. 5) u ogHUM anb-
TepPHaTUBHbIM — C MCNO/b30Ba-
HWEM TNaBHbIX KOMMNOHEHTOB
nsobpaxenun PCA (Principal
Components Analysis) (puc. 6).
MonyyeHHble pe3ynbTathl 06pa-
60TKM BbLIOPAHHOrO y4acTKa
n306paxeHns GblNM BU3yanu3m-
poBaHbl C MOMOLbLI TPAANUEHT-
HOW NanuTpbl C AeneHuem pua-
nasoHa 3HAYeHUW Ha cnepyio-
wue  uHTepsansl:  0-0,25;
0,25-0,5; 0,5-0,75; 0,75-1. [iun-
ana3oH 3HayeHWNn B MeToAe
Subtraction u3mepsetcs Hop-
MWUPOBAHHON  APKOCTbI, B
Division — npoueHtamu, B PCA
— BEPOATHOCTAMM.

Meton Subtraction ocHoBaH
Ha BbIYMTAHWU APKOCTEN OAHOTO
CHMUMKA W3 spKOCTeil Apyroro.

OH npumeHseTcs, ecnu npeano-
naraetca  yBeNMYEHWE  UNK
VYMEHbLIEHNEe CNeKTpanbHbIX Ap-
KocTell uccnegyemoro o6bekTa
BO BpPEMEHW, Hanpumep, npu
M3yYyeHUn npoLecca BOCCTaHOB-
nexus pybok. K ero goctomHct-
BaM OTHOCATCA NMPOCTOTA, YCTOM-
YUBOCTb W MOHATHAA MHTepnpe-
Taluus pe3ynbrata, a K HegocTaT-
KaM — nNpeanofioXeHue o Nu-
HEWHOW NpPONOPLUUOHANBHOCTU
M3MEHEHUA APKOCTEA WUCKOMBbIX
M3MEHeHU Ans Bcex 0O6bLEKTOB
Ha cHuMKe [2].

MeTtop Division coctout B fle-
JIEHWN 3HAYeHWi ApKoCTel of-
HOro CHUMKA Ha 3HaYeHUA ApKO-
cTu ppyroro. Ero moxHO wuc-
nonb30BaTh, €CNuM npegnonara-
eTCA pe3Koe BAUAHUE MCKOMbIX
M3MEHEHU Ha APKOCTM, Hanpu-
Mep, NpU MOHUTOPUHTE BbIPYOOK
33 KOPOTKMI BPEMEHHON UHTep-
Bas. MoNnoXuTenbHOM CTOPOHOA
JAHHOTO  MeToda  ABAfAeTCA
MeHblas TpeboBaTeNbHOCTbL K
paguoMeTpuMyeckon W aTMo-
cthepHoit KOppekuuamu, Hera-
TUBHON — JINHENHOCTb, Hanpu-
Mep, OTHOWEHWEe 3HAYEHUIR Ap-
KocTel «40» K «20» n «80» K
«40» papyT OAMHAKOBbLIN pe-
3ynbTat U 6yayT OfMHAKOBO WMH-
TepnpeTupoBaHbl [2].

K 6onee achdeKkTusHOMYy U
Hay4H0-060CHOBAHHOMY MeTOAY
NMouCKa M3MEeHeHU OTHOCUTCA
PCA — cnoco6 ucnonb3oBaHus
TMaBHbIX KOMMOHEHTOB M306pa-
XXEHWIA UNKN BbIABNEHNA Hanpas-
JIEHUA MAKCUMaNbHOW U3MEHYN-
BOCTM. ITOT Cnocob paccmatpu-
BaeT APKOCTU KaXAO0ro nukcens
Ha [BYX Pa3HOBPEMEHHbIX CHUM-
Kax KaK TOYKY B JBYXMEpPHOM
npocTpaHcTee. MeTop nossons-
€T OLEHUBATb KTUMUYHOCTbY W3-
MEHEHUA APKOCTell, a B KayecT-
BE€ Mepbl OTK/NIOHEHUA OT «TU-
MUYHOCTU» UCMOJb3YeT BTOPYHO
rMaBHYI0 KOMMOHEHTY, OpTOro-
HaNnbHylo nepBoit. YTobbI Npu
OLleHKe CTeneHn WU3MeHeHus
VUYUTLIBATb MPOCTPAHCTBEHHBIN
KOHTEKCT U306paxeHus, B anro-
pUTMe peann3oBaHa BO3MOX-

Memod PCA*

*[Tpumeyarue. 06paboTKa CHUMKOB OT MMMOPTa
1306paXKeHnit [O UX NOCNeAyoWen TeMaTUYecKoil
MHTeprpeTauMu npoBofuiach B nporpamme Scanex
Image Processor 2.0.
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HOCTb aHanu3a NoKanbHON Hop-
Manu3auum spKoCcTei C UCMosb-
30BaHMEM JIOKaNbHOW Aucnep-
cumn. 310 Heobxoaumo, Korga
0MHAKOBbIE N0 BeAUYUHE W3-
MeHeHUs B 0bnacTax ¢ Hebob-
WUMW  Pa3NUYNUAMU  APKOCTE
OyayT 6ofee 3HAYMMbI, Yem B
obnactax ¢ 60nbLEN NOKaNbHOM
M3MEHYMBOCTbIO [2].

PaccmatpuBaembie  MeTOAbl
uMeloT psf Tpe6GoBaHUi K aHanu-
3UpyeMbIM [aHHbIM: WUCXOLHbIE
APKOCTU COMOCTABASEMbIX CHUM-
KOB [O/KHbI NleXaTb B OJHOM
CMeKTpanbHOM AuanasoHe, U306-
pakeHus JOMKHbI BbITb 33 OfMH
CEe30H W Haj HUMK LO/KHA ObiTb
npoBefeHa atmoctepHas Kop-
pekums.

AHanu3 n3meHeHUn 06BEKTOB

BO BpEMEHU BMOJIHE BO3MOXHO
OLLeHWMBATb W BU3YaNbHO, HO MpK
3TOM CTaHOBMTCSH MNPaKTUYECKM
HEBO3MOXHO BbleneHne pas-
JINYHBIX TPafiaLnii M3MEHYMBOC-
TW, @ BEKTOpPM3aLMs B PyYHOM pe-

KUMe TpeOyeT 3HAYUTENbHbIX
BpeMeHHbIX 3aTpart. Mcnonb3osa-
HWe aBTOMaTU3MPOBAHHbIX MeTO-
LOB Lenecoo6pa3Ho B ciyyae
KapTorpadupoBaHus 6oabWKUX
TEppUTOpPUiA, CONOCTABUMbIX CO
CTaHAapTHbIM KagpoMm no6oro
«pecypcHoro» cnyTHuka. [pe-
MMyLLECTBO NPUMEHEeHUA aBTOMa-
TU3WPOBAHHbLIX METOAOB 3aKJto-
yaeTcs B KOJMYECTBEHHOMN OLeH-
Ke mnoKasaTtens M3MeHYUBOCTU
0GBEKTOB B UYUC/IOBBIX BENUYU-
Hax, B NpoLeHTax 1160 B BEPOAT-
HOCTAX, 4TO Mo3BONAET Gosee no-
L4POGHO M MHOrOBapMaHTHO pac-
cmaTpuBaTtb npousolwepine u3-
MmeHeHus. bnaropaps peanusa-
LMW MeTOJ0B PacTpOBO-BEKTOP-
HbIX npeobpa3oBaHUil B Mpo-
rpamme Scanex Image Processor
2.0 MOXHO OCyLLecTBUTb Nepepa-
4y MONYyYEeHHbIX pe3ynbTaToB B
pasnuyHsle TNC.
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RESUME

The article considers three
approaches to analyze object
temporal dynamics. These tech-
niques are based on the Scanex
Image Processor 2.0 software
package developed by the R&D
Center ScanEx. Processing of the
two multitemporal Landsat-5
images covering the territory of
the Yemetsky forestry enterprise,
the Arkhangelsk Region has
resulted in the three thematic
images showing the dynamics of
the forest cover variability with-
in the ten-year period. These
techniques' advantages together
with the conditions of the tech-
nique choice depending on the
initial data, the task set and the
further data application are
described.
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TEXHOJIOTUA CO3AAHUA
OPTOPOTOMJIAHOB N0 MATEPUANAM
KOCMUYECKOWN CHEMKU C
MOMOLLUBK MO «UPC-TATKA»

A.WU. Anuunnos (UMY PAH)

B 1972 r. okoH4Yun JIeHMHTpafckoe BoeHHO-Tonorpaduyeckoe yuunuue, B 1982 r. — reopesmnyeckuii hakynb-
TeT BoeHHO-UHeHepHot akagemun uM. B.B. Kyitbbiwesa. B HacToslee BpeMss — 3aBeayiounii 22-i nabopa-
Topueit MHcTuTyTa npo6nem ynpasnenus PAH umM. B.A. Tpane3HukoBa, npe3naeHT fpynnbl KoMnaHuit «Tankay.
[loKTOp TEXHWUYECKNUX HayK, Npodeccop. 3acnyeHHblit paboTHUK reofesnn u kaptorpaduu PO,

B.b. Kekenupse (HN® «Tanka-TAB»)

B 1997 r. okoH4YMN MOCKOBCKMIA KONNEX reofe3unn u kaptorpadmu no cnewumanbHOCTU «a3pohoToreofesncT,
B 2000 r. — ropHblit hakynsTeT MOCKOBCKOrO OTKPLITOTO YHUBEPCUTETA MO CNELMANBHOCTU KFOPHbIA UHXEHEP-
mapkuweigep». C 2000 r. no HacTosilee BpeMst — MAAAWMUIA Hay4YHbIN COTPYAHUK 22-i nabopatopuun UMY PAH. C
2002 r. — 3amectuTenb reHepansHoro gupektopa HM® «Tanka-TAB».

B HacTosiwee Bpems matepua-
Nbl KOCMUYECKOW CbeMKM AocTa-
TOYHO YacCTO WCMONb3YITCA [N
co3pfanus optodoToniaHos, a
TaKXXe 3NEeKTPOHHbIX KapT W nna-
HOB. JTO CBfI3aHO C TeM, YTO KOC-
MUYecKas CbeMKa CTaHOBMUTCS BCe
6onee focTynHoi. 3akasatb U no-
JIY4nUTb TOTOBbIE LMU(POBbLIE KOC-
MUYeCKMEe CHUMKM ropasfo bbiCcT-
pee ¥ npole, Yem MCNONb30BaTh
meTog aspocoTocbemku. Mpu 06-
paboTke MaTepuanoB KoCMUyec-
KO/l CbeMKM C pa3peleHueMm Ha
MeCTHOCTU 6ofiee 2 M HE HYXHO
cobnofate pexumHble Tpebosa-
HUSA, YTO CYLLECTBEHHO yCKOpseT

CuHme3uposaHue ysemHbIx CHUMKOB BbICOKO20
pa3speuwieHua € UcnoJib308aHuUemM naHxpomamu-
YeCKux CHUMKos

npoLecc NoAroToBKU Heobxoau-
MOW MHOpPMaLUKM W ee JanbHen-
LIero UCnonNb3oBaHus.

Oxwupgaemoe ynpolieHue paboTsl
C uucdpoBLIMM  KOCMUYECKUMM
CHMMKAMK, NONYYEHHbIMU C 3apy-
GEXKHbIX CMYTHUKOB, NO3BOJIUT JIt0-
GoMy reofiesnyeckoMy Uan 3emne-
VCTPOUTENbHOMY NPENpUATUIO UC-
noib30BaTb UX ANS CO3LAHUS UK
06HOBNEHUA KapT M nnaHoB. CTou-
MOCTb LMMPOBLIX KOCMUYECKUX
CHMMKOB MOCTOSHHO CHUKAeTcs W
B 6/IMKaliLLIee BpeMs MOXKET 3HauU-
TENbHO NPUBAN3UTLCS K CTOMMOCTH
LMdPOBBIX a3pPOCHUMKOB. B cBA3M
C 3TUM, MeTogaM 06paboTku Mare-
pUanoB KOCMUYECKON CbEMKM B Ha-
cTOAllee BpeMs yAensetcs AocTa-
TOYHO 60JbLIOE BHUMAHME.

Cneumanuctsl rpynnbl Komna-
HUit «Tanka» paspaboTanu TexHo-
noruo cosfaHua oprtodoTtonna-
HOB MO MaTepuanam UM(POBOI
KOCMWUYECKOW CbeMKM, KoTopas
no3ponseT nosy4yarb opTodoTo-
MnaHbl onpefeseHHbIX MaclTabos
ObICTpee ¥ NpoLLe, YeM MO MaTepy-
anam as’podoToCbEMKH.

TexHonorusa co3ganuns optogo-
TONJAHOB BKMOYAET Crlepylolue
3Tansl:

— npepBapuTenbHyto obpa-
60TKY UMPPOBLIX KOCMUYECKMUX
CHUMKOB;

— CcO3[,aHu1e NPoeKTa;

— CO03AaHue MpoeKTa nnaHo-
BO-BbICOTHOI nogrotosku (MBM);

— CO3faHne undpoBoit Mofae-
nn penveda (LMP);

— BHellHee OpMEHTUpOBaHUE
CHUMKOB;

— co3fAaHue opTodoTonna-
HOB.

MpensaputensHas 06paboTka
UMbPOBBIX KOCMUYECKUX CHUMKOB
3ak/l0yaeTcs B Clefylolmux one-
pauuax:

— CWHTE3UPOBAHWUM LBETHBIX
N306paeHunit, ecn CHUMKK mno-
CTABNAOTCA OTAENbHbIMU KaHana-
Mu — kpacHbll (R), cunuit (G),
3eneHblit (B), 6nuxHul uHbpa-
KpacHslit (nir);

— CWHTE3UPOBAHUM LiBETHBIX
CHUMKOB BbICOKOTO pa3peLueHus ¢
NCrMONb30BaHWEM MaHXpOMaTHye-
CKUX CHUMKOB (puc. 1);

— WUCMpaBNeHUM  APKOCTU
CHUMKOB C «MposBNEHUEM» U306-
paxkeHuil B TeHsx (puc. 2).

bonee nogpobHo TexHonorus
npeABapuTeNbHON 06paboTKK Ma-
Tepuanos uuhpoBOii KoCMUYEC-
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Ucnpasnenue spKocmu CHUMKOB C «nposBeHUeM» U306paxxeHull 8 meHax

KO/ CbeMKM OblNa onucaHa B xyp-
Hane «leonpodum»  N°3-2006
(c. 20-23).

Nocne 06paboTku u306paxe-
HUI HEOOXOAMMO CO3[aTh NPOEKT
B 10 «Ll®C-Tankax». B npoekTe pe-
TUCTPUPYIOTCA CHUMKM, KOTOpble
Heobxonumo 0o6paboTath. 3atem
IS KaXK[0ro CHUMKA 3arpyatoT-
ca RPS-koadduumnenTol. Ecnu Bbl-
NoMHANACb KOCMUYECKas CTepeo-
CbeMKa, TO B NporpaMmme Heobxo-
OMMO YKa3aTb, KaKUe CHUMKK fiB-
nATCA cTepeonapoit. lMoayuns-
WKUiCA MPOEKT MMEeT BHelHee
OPUEHTUPOBAHUE C TOYHOCTbIO
10-15 m. Ecau Takasa TO4HOCTb
VILOBNETBOPSAeT TpeOOBAHUAM TOU-
HOCTW CO3JaHWA TOTOBOW NPOAYK-
LMK, NNAHOBO-BbICOTHYIO MOArO-
TOBKY MOXHO He NpoBOANTb. Ecau
XK€ HYXHO Mojy4yuTb OpTOdOTO-
nnaHsl ¢ 6Gonee BbICOKOI TOYHOC-
Tblo, TO HEOOXOLMMO MPOBECTYU
MN1aHOBO-BbICOTHYIO MOAFOTOBKY.

[lpoeKT  nNNaHOBO-BbICOTHOM
NOArOTOBKM MO KOCMUYECKUM
CHUMKAM MOXHO co3patk B [10
«U®C-Tanka». Onepatopy Heob-
XO4MMO HAaMETUTb Ha CHUMKE Mec-
Ta, B KOTOPbIX JOMKHBI ObITb ONpe-
JeneHbl KOOPAMHATLI ONMOPHbIX TO-
yek [IBIN. PekomeHpyetca onpe-
penatb 8 onopHbix Touek MBI Ha
OAMH KOCMWUYECKUW CHUMOK. [lo-
cfle TOro, Kak onepaTtop HametuT
pacnonoxeHne OMOPHbIX TOYEK
MBI B npoekTe, nporpamMmma aBTo-
MaTuyecku chopmupyeT nNpoeKkT
NJaHOBO-BbICOTHOW MOAFOTOBKMY,
KOTOpbI/ BKNIOYAET yBENUYEHHbIE
0TNeYaTku C HaMeYeHHbIMU Onop-
HbIMW TOYKAMM, CHUMKU U OTO-
CXeMy CO BCEMU TOYKAMU. Y4nUTbl-

Basl, YTO KOCMUYECKME CHUMKU
MMelT BHELHEee OpPUEHTUPOBaA-
HUWe, NYCTb U He TOYHOE, Crelma-
JINCTaM, BbITOSHAIOWMM NPUBA3KY
OMOPHbIX TOYEK, MOXKHO BMecTe C
abpucom BbigaTh NpUGNU3UTENb-
Hble KOOPZMHATbLI OMOPHBIX TOYEK.
OHM, UMes HaBUTaLMOHHYIO anna-
patypy, CMOryT Ha MeCcTHOCTM on-
pefenuTb MoNOXeHUe ONOpPHbIX
TOYEK C TOYHOCTbIO He xyxe 15 m,
YTO aKTyaNlbHO NpU NPOBEAEHUM
nonesbix paboT B TPYAHOAOCTYN-
HbIX MecTax. TexHOnorus cosfa-
Hus npoekTa BN 6onee noapob-
Ho 6bina onucaHa B xypHane «[e-
onpocu» Ne 5-2005 (c. 23-24).
MNocne co3panua npoekta [BI
BBINOHAKTCA NoNeBble paboThl U
paboTel, CBA3aHHbIE C NOCTPOEHUEM
LUMP. MocTtpoexue LLMP no matepu-
anam KOCMUYECKOW CbEMKU MOXeT
ObITb BbINOJIHEHO TONLKO B TOM Cly-
yae, ecnn GbiNa 3aKasaHa CTepeo-
cbemKa. lpn moHochemke penbed
MOXHO MOMYYUTb C UMEKLLNXCS
KapTorpaduueckux Marepuanos
7M60 MMNOPTUPOBATb rOTOBLINA W3
nporpamm  MapInfo,  ArcGIS,
AutoCAD, «Hesay, «Kapta 2005» u
Ap. Takxe B M0 «PC-Tanka» Moxk-
HO 3arpy3uTb LUcPOBYI0 MaTpuLy
penbeda B popmare DTED.
MonyyeHHble B pe3ynbrare no-
NIeBbIX paboT KOOpAMHATHI OMop-
HbIX TOYEeK BBOAATCA B MPOEKT, NO-
Clle 4ero BbINONHAETCA ero ypas-
HUBaHWe. 3aTeM HeoOXoaUMo Co-
3[aTb «HAPEe3Ky» OyayLnX TMCTOB
opTO(hOTONNAHOB, KOTOpPas MOXeT
ObITb HOMEHKNATYpHOW WAK npo-
M3BONbHON. B npou3BonbHOM
«Hape3Ke» IMCTbl opTodoTONNaHA
MOTyT ObiTb KBafpaTHbLIMWU WU

NPAMOYTONbHBIMU C 3aJaHHbIMU
pa3mepamu CTOpoH. Takxe npo-
rpamMma [onycKaeT co3faHue nuc-
TOB MPOM3BOJIbHLIX PAa3MepOB, He
napannefbHbIX OCAM KOOPAMHAT.
/imes NpoeKT C BHELWHUM OpUEH-
TUpoBaHWeM 1 LUdpPOBYIO MoLeNb
penveda B M0 «UdC-Tankaw, Mox-
HO C03[aTb OPTO(OTONNAHbI.

Ha cnyyai, Korga K CHUMKam
He npunaratotcs RPS-koadduym-
eHTbl N160, BOOOBLLE, HE N3BECTHO,
KakuM CnyTHUKOM Gblna BbiNoA-
HeHa CbeMKa, B nporpamme «LIdC-
Tanka» npegycMoTpeHa yHKLMSA,
NO3BONIAOLLAA BOCCTAHOBUTH MO-
Leflb Kamepbl, C NMOMOLLbIO KOTO-
poi ObIIM MOAYYEHbl KOCMUYEC-
Kne cHUMKW. [na BoccTaHoBne-
HUS MOLENU Kamepbl He06X0aUMO
MMeTb He MeHee 4—7 OMOPHbIX TO-
YyeK Ha OfMH CHUMOK, KOTOpble
LOMKHbI ObITb PaBHOMEPHO pac-
NOJOXEHbl HAa CHUMKAX U WMETb
pasHble BbICOTbI HAa MECTHOCTU.
Yem Gonblie onopHbIX ToYek by-
JeT Ha CHUMKE, TEM TOYHEE MOX-
HO OyHeT BOCCTAHOBUTb MoOfefb
kamepbl. WccnepoBaHus, npose-
aeHHble MNY PAH u ®ryn rloc-
ueHTp «[pupopay, nokasanu, 4o,
MMes BOCCTAHOBJIEHHYID MOJenb
Kamepbl U LUGpPOBYID MOAeNb pe-
nbeda, MOXKHO NoNy4nTh OpTOtho-
TOMNaHbl C 3aaHHON TOYHOCTbIO.
WccnepoBaHus npoBoauAnChL Ha
KOCMUYECKMUX CHUMKAX, CHATBIX CO
cnyTHukoB IRS, Aster, Landsat u
ap. Mo paHHbIM CHMMKaM co3fa-
BaANUCb OpToOTONMAHLI HA paB-
HUHHbIE U TOPHble paloHbl Mac-
wraba 1:100 000. Pe3ynbTatsl nUc-
cNnefoBaHUN MOKasanu, 4To BOC-
CTaHOBNEHHasA MOfeNb Kamepsl
AN KOCMUYECKUX CHUMKOB, CHSI-
Toix €0 cnyTHMKoB IKONOS wu
QUICKBIRD, npaKTuM4yecku MpeH-
TUYHA [AaHHbLIM, NpefocTaBise-
MbIM MOCTaBLWMKAMU KOCMUYeC-
KWX CHUMKOB.

RESUME
A technology of creating
orthophotoplans based on space
imagery is introduced. Possibilities
of processing digital space images
without both exterior and interior
orientation data are discussed.
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OBPABOTKA TMNEPCNEKTPAJIbHbIX
U30B5PAXEHWI B MK ENVI

A.B. A6pocumoB («CoB30HAY)

B 1992 r. okoHuun reorpaduyeckuii dakynbTeT YOMYPTCKOro rocynapCTBEHHOr0 VHUBEPCUTETA MO
cneyuansHocTu «reorpadus». Mocne oKoHYaHWs yHUBepcuteTa pabotan B KypraHcKoMm rocyaapCTBEHHOM
yHusepcutete (KIY). B 1994 r. noctynun B acnupantypy WHctutyta reorpacdmu PAH, B 1999 r. 3awutun
KaHAMAATCKYI0 fuccepTayuio. B HacToswee BpeMs — pyKOBOAMTENb BY30BCKOW akafeMuyeckoii nabopatopuu
reoMHOpMaLMoHHbIX uccnenoBaHuii u TexHonoruit KIY u Ul PAH v akcnept komnaHuu «CoB30oHAY.

A.C. YepenaHoB («CoB30HA»)

B 2005 r. okoHumn ¢akynbTeT ecTecTBEHHbIX Hayk KypraHckoro rocygapCTBEHHOro VHUBepcUTeTa no
cneumansHocTu «reorpadusa». B Hactoswee Bpems — acnupaHT reorpacuyeckoro dakynsteta MIY um.
M.B. JlToMOHOCOBA U UH3KEHep 0TAeNa NPOrpaMMHOro obecneyeHus KomnaHum «CoB3oHa».

OpgHum U3 Haubonee 3Ha4u-
TENbHbIX JOCTUKEHUI B AUCTaH-
LMOHHOM U3y4YeHUU OOBEKTOB,
pacnonaramolmuxcs Ha 3eMHON
NOBEPXHOCTH, B NOCNefHME aecs-
TUNETUS ABISETCA CO3[aHue [ar-
YMKOB, MO3BOJAIOWMX MNONYYaTh
naHHble [133 B Buae 60nbLWOrO
4ncna y3KUX CNEKTpasbHbIX fua-
na3oHoB. AHanu3 runepcnekT-
panbHbIX fAaHHbIX AaeT 6onee
nosiHyi0 MHdopMaumio 06 uccne-

«lunepcnekmpansHslii Ky6» 018 ppazmeHma
cHumka HYPERION

LyeMbIX yAaNeHHbIX — 0bOBeKTax,
yem 3T0 OblJIO BO3MOXHO KOrAa-
nmbo npexpe. B HacToswee Bpe-
MAl TUNEepCneKTpaNbHble CHUMKM
aKTMBHO MCNONbL3YIOTCA AA U3y-
YeHUs 06LEKTOB 3€MHOM NOBEpX-
HOCTU U co3aaHus KapTtorpacu-
YeCKOW MpOAYyKLMN Pasin4yHOrO
Ha3HayeHus. Hanpumep, ana no-
NCKa N CbEMKW MECTOPOXAEHWA,
N3y4yeHUs  COCTOAHWUA  MOYB
(BnaxHocTb, copepxaHue opra-
HMYecKoro BelecTBa, 3acoJe-
HUe), onpefeneHus TMna M co-
CTOSIHWA PacTUTENbHOIO NOKPOBA
nT. .

Mpu paboTte ¢ runepcnekt-
panbHbIMU JaHHBIMU HEOOXOLUMbI
He TOIbKO MOLLHbIE KOMMbIOTEPSI,
HO W NporpammHoe obecneyeHue,
KOTOpOe CMOXeT paboTaTb C Ho-
BbIM NOKONIEHWEM CHUMKOB BbICO-
KOro NPOCTPAHCTBEHHOTO U CheK-
TpaNbHOro paspeweHuit. Takum
NPOrpamMMHbIM KOMMIEKCOM ABNA-
etcs ENVI, npu3HaHHbI cneyma-
JINCTaMn BO BCEM MUPe KaK Hau-
6onee 3thheKTUBHEINA Ans aHanu-
3a MyNbTUCNEKTPANbHBIX W runep-
CMeKTpasbHbIX N306paXeHN.

06bI4HO NpU LiBETOBOM CUHTE-
3MpOBaHMKN KaHan0B MCMONb3y-
lOTCA TOJBKO TPW CMeKTpaibHble
30Hbl. Hannumne MHOXecTBa KOM-
OMHaunii cnekTpanbHbIX KaHanos
nomoraet pelwndpuposatb pas-
JINYHbIE TUMbl 0GBEKTOB U UX U3-

MeHeHUs, OJHAKO COTHU CMeKT-
panbHbIX 30H rMNepcnekTpanbHo-
ro CHMMKA Ype3BblYaiHO TPYAHO
BM3YaNM3MPOBaATb, MOITOMY ANs
0TOOpaXKEHNA TaKUX AAHHbIX MC-
MOMb3ylOT TaK Ha3blBaEMbI «ru-
nepcnekTpanbHbIid Ky6» (puc. 1).

MHorue anropuTmbl aHanusa
“306paxeHUin B NpPOrpaMMHOM
komnnekce ENVI 6binn paspabo-
TaHbl CNeunanbHo Ans 06paboTKu
3HauynTeNbHbIX 06BEMOB MHGOP-
Mauum, copepawuxcs B runep-
CNeKTpanbHbIX CHUMKax. bonb-
WWHCTBO 3TUX aNrOPUTMOB TaKxkKe
MOXHO UCNONb30BaTL ANs PaboThI
C MyNbTUCNEKTPANbHBIMU CHUMKA-
MW, XOTS U B HECKOJIbKO OrpaHu-
YeHHOM BUfe.

N3 MHOXecTBa anropuTmos,
KOTOpble MOXHO WCMOSb30BaTh
ANs aHanu3a runepcnekTpanbHbix
“3006paxeHUn, pacCMOTPUM Hau-
bonee BaxHble.

~ ATmocdepHas
AAHHbIX

KOppeKuus

Mopaynb atMmochepHOit KOppek-
uum FLAASH (cm. Teonpodu. —
2006. — Ne 5. — C. 22-24) nog-
AEpX1BaeT BO3MOXHOCTb 06pa-
OOTKM AaHHbIX, NONYYEHHbIX C NO-
MOLLbIO TMNEPCNeKTpanbHbIX faT-
unkos AVIRIS, HYDICE, HYMAP,
CASI, HYPERION, AISA. Kpome To-
ro, MOXHo 06pabarbiBaTh l06bIE
LaHHble, eCNIN OHU OTBeYaloT Tpe-
6oBaHuam FLAASH — npepcras-
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neuunio 0113 B eanHMLax usmepe-
HUA MUKPOBT/(CM? X ST X HM), Ha-
NIMYUIO 3HAYEHUI LeHTPOB CMeKT-
panbHeix kaHanos u FWHM (Full
Width Half Maximum).

~ CnekTpanbHble 6U6IMOTEKU

CnekTpanbHble GUGANOTEKN —
3T0 cobpaHus  CheKTpasbHbIX
KpWBbIX /1 MaTtepuanos U obb-
€KT0B, 00bIYHO 3MepeHHble B Ja-
6oparopun UM B NONEBLIX YCIIO-
Buax. CnekTpanbHbie KpUBblE W3
61GANOTEK MOTYT BbITb UCMONb30-
BaHbl A Knaccudukauum unm
aBTOMATUYeCcKOW upaeHTUDUKA-
UMM 0OBEKTOB M MaTepuanos,
0TOGpaXKeHHbIX Ha cHUMKe. [po-
rpammHblii komnnekc ENVI Bknto-
YaeT psaf OTKPbITHIX, 06LLefOCTYN-
HbIX GMONMOTEK CMEKTpanbHbIX

kpubix — Jet Propulsion
Laboratory, Johns  Hopkins
University, U. S. Geological

Survey 1 ap. YnoOHblit nHTepdelic
MMNopTa CcrekTpanbHoii nHop-
MaL MW No3BONIAET CO3AaBaTh COb-
CTBEHHble CMeKTpasbHble 61ubu-
OTEKM MO TUNEpCNeKTPanbHbIM ¢
MYNIbTUCTEKTPANbHBIM  AaHHBIM,
maTtepuanaMm Ha3eMHOro CnekTpo-
MeTPUPOBAHMA WNU CYLLeCTBYIO-
WKUM CcneKTpanbHbiM GubnuoTe-
KaM.

~ Co3gaHue NPoOM3BOAHBIX UH-
BEKCHbIX M306pakeHmii

B nporpammHom Komnnekce
ENVI umetotcs 27 BeretauuoH-
HbIX MHAEKCOB, 25 M3 KOTOPbIX
CO3/aHbl CreunanbHo ans aHanu-
3a TUMepCrneKTpanbHbIX AaHHbIX.
Kpome TOro, ¢ nomowbio Mofyns
Band Math MOXHO BbINOAHATDL
nobble Matematuyeckue onepa-
LMK CO CneKTpanbHbIMWU KaHana-
MU W BCTPAMBaTb B NPOrPaMMHbiii
KOMNAEKC AOMNONHUTENbHbIE WH-
DEeKChbl.

~ Knaccudukaums u onpepe-
NeHue mMaTepuanoB U 06beK-
TOB, BXOAALLMX B COCTaB OfM-
HOYHOro NUKcens

Anroputmbl, paboTtawowue c
«UenbIMU» NUKCENAMMU

ANropuTMbl aHanu3a oguHOY-
HOTO MMKCens Mo3BONSIOT Bbife-
NNTb HA CHUMKE Matepuanbl, onu-
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CnekmpanbsHsie Kpussie 014 pasnu4dHbIX MUHEpanos

pascb Ha CXOACTBO KOHKPETHOTO
MUKCENs C 3TanoHHbIM. Moaynu,
paboTatolLne ¢ «LenbiMU» NUKce-
NAMU, BKIOYAKOT KaK CTaHAapT-
Hble anropuTMbl Knaccubukayum
c obyyeHueMm, Hanpumep, cnocob
MUHUMaNbHOro paccTosiHua (EBK-
NNLOBA METPUKA) WIWN MaKCu-
ManbHOro NpaBRonofo6us, Tak u
anropuTMbl, paspaboTaHHble cre-
LManbHO AN aHanM3a runepcne-
KTpasibHbIX [aHHbIX, Hanpumep,
MeTOf,  CMeKTpanbHOro  yrna
(SAM). MWcnonb3oBaHue CcTaH-
AApTHbIX anropuTMoB Knaccudu-
KauuuM ans o6paboTKM KaHanoB
rMNepCcneKTpaNbHbIX JaHHbIX MO-
KeT 6biTb HedadeKTUBHbIM. Mx
Jydlle NPUMEHSATb TONbKO s He-
6onblWOro Ynucna KaHanos.

Anroputm ans aHanusa oco-
6eHHOCTeN cneKTpanbHON KpUBON
SFF (Spectral Feature Fitting)
No3BONIAET ONpefensTb MaTepuan,
06pa3yioLunii CnekTp NUKcens, Ha
OCHOBe XapaKTepHbIX 30H MOMO-
LWeHNA [aHHOTO TUna matepuana
(puc. 2).

Anroputmbl  gna  cy6nuk-
CeNbHOro aHanu3a

CybnuKcenbHblii aHanu3 nos-
BOJIAET ONpefensiTb JOAN MWCKO-
MOr0 Matepuana B KaXAoM MuK-
cene wnsobpaxeHus. Pesynbtar
€ro NpUMeHeHUs — MOUCK Ha
CHUMKe 06BLEKTOB, pa3mMep KOTO-
pbiX TOpa3sfo MeHblle pa3Mmepa

nukcens. B cnydae goctatouHoro
CMEKTPaNbHOTO KOHTpacTa Mexay
06BbEKTOM M hOHOM, NpK aHanu3e
MOXHO HalTW mMaTepuanbl, 3aHu-
maowme 1-3% nukcensa. Anro-
pUTMbI CyBMUKCENbHOTO aHanu3a
BK/IIOYAIOT JIMHENHOe CheKTpab-
Hoe pa3genenue (Linear Spectral
Unmixing) 4  coBMeleHHOe
thunbTpoBaHue (Matched
Filtering). 3T anropuTMbl N03BO-
NS0T ONpeAensT MaTepuasbl, 06-
pasylolyne CnekTp NMKcensa Ha oc-
HOBE 3TANOHHLIX CMEKTPaNbHbIX
KpUBbIX.

B ocHoBe ncnonb3oBaHusa nu-
HENHOTO CMeKTpanbHOro pasje-
NIEHUA NEXUT TOT PaKT, 4To KO3D-
hUUMEeHT oTpaxeHus ntboro
NUKCeNns ABNSETCA Pe3ynbTaToM
JIMHEHbIX MaTeMATUYECKUX KOM-
OUHALMI CNeKTPOB XapaKTepHbIX
06bEKTOB B Mpefenax [aHHOro
NUKCens, rAe BeC KaXaoro xapak-
TepHOro 00bEeKTa HemnocpepcT-
BEHHO NPOMOPLMOHANeH 3aHUMa-
eMOoi JaHHbIM 00bEeKTOM 06s1acTy
nukcens. Ecnu cnektpbl xapak-
TEPHbIX OOBEKTOB B NpeAenax
CHMMKA M3BECTHbI, TO UX cofep-
KaHue B npefenax Kaxporo nuk-
CeNsi MOXET ObITb BLIYUCNEHO MO
CNEeKTPanbHOM KPUBOM Kaxporo
nukcens. Pe3synbTatbl npuMeHe-
HUA aNrOPUTMa IMHENHOTO CNEKT-
panbHOro pasfeneHns BKAOYaT
OAHO M300paxeHue Ons Kaxzoro
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_ Comyapns upuamrs o Cong AVRES u ET

MaTepuanos, KoTopble
BCTPEYATCA Ha CHUMKe.
Ha puc. 3 nokasaHbl «runep-
cnekTpanbHble KyObl» fAis pas-
NUYHBIX 06bEKTOB (1 — pns yya-
CTKOB PacTUTeNbHOCTH, 2 — Ans
BOAbl, 3 — AN AOPOT) NO AAHHbIM
AVIRIS u ux cnekTpasnbHble Kpu-
Bble MO MYJbTUCMEKTPASIbHBIM U
rMnepcneKkTpanbHbIM CHUMKAM.

peako

Mpumep obpabomku 2unepcnekmpanbHbix daHHbix 8 ENVI

maTepuana. 3HauyeHWUs nukcenei
B 3TUX U300paKeHuMax NnokasblBa-
fOT MPOLEHT OT MAOLWAAM MUKCe-
ns. Hanpumep, ecnu nukcens B
“306paxeHUn pacnpocTpaHeHHo-
CTW ANA KBapLa MMeeT 3HayeHue
spkoctu 0,90, To 90% o6nactu
MUKCens Cofepar KBapll.
CoBMmeweHHOe QunbTpoBaHue
— 3TO TWUN NMHEIHOro pasgene-
HUS, B KOTOPOM Ha KapTe Knaccu-

L % B Mupe MMAnMOHbI

(uKaumum 0TobpaXaTCA TONBKO
BblOpaHHbIE MOJb30BaTENEM Ma-
Tepuansl. B ominune ot nosHoro
pasfeneHus, B [AHHOM Ciyyae,
4TOGbl BbLINMOJIHATL aHaNW3, HeT
Heob6X0AMMOCTU yKa3biBaTb 3Ta-
JIOHbI 4151 XapaKTepHbIX 00bEKTOB
Ha cHumKe. CnepyeT OTMETHUTS,
4TO MeTO[} COBMELUIEHHOTO QuUNbT-
POBaHUA M3HAYaNbHO pa3BuBa-
ca ANns onpepeneHus Hanuuus

Hall —

CAMLIA TOUHLI.

RESUME

It is marked that hyperspectral
imagery provides for widening
remotely sensed data application
fields. However hyperspectral data
processing needs not only power-
ful computers but a specialized
software like the ENVI package.
The ENVI algorithms for spectral
imagery processing provide for the
image atmospheric correction,
creation of spectral libraries and
the derived image indexes as well
as for the classification and iden-
tification of the materials and
objects within a single pixel.
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COEIOHA

Komnanma « CoB30HA» — TOYHLIW B3rnAa Ha mup!
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T'MC «KAPTA 2005» BEPCUU 9.15.
YTO HOBOTO?

0.B. benenkoB («Kb «laHopamay)

B 1986 r. okoHuun thakynbTeT NpuknagHon matematukn Xapokosckoro BBKWUYPB um. H.W. Kpbinosa. Mocne
OKOHYaHUs yuunuwa cayxun B pafax BC PO. C 2006 r. no HacTosliee BpeMss — 3aMeCTUTENb FeHepanbHOro
AvpekTopa, masHbli KoHcTpykTOp 3A0 KB «MaHopamax.

A.T. lemupeHko («Kb «IMaHopamay)

B 1989 r. okoHuun thakynbTeT NpuknagHon matematukn Xapokosckoro BBKWYPB um. H.W. Kpbinosa. Mocne
OKOHYaHUs yuunuwa cayxun B pafax BC PO. C 2006 r. no HacTosliee BpeMss — 3aMeCTUTENb FeHepanbHOro
AMpekTopa no HayyHoit pabote 3A0 «Kb «MaHopamay. KaHauAaT TeXHUYECKUX HayK.

Cneuymnanuctamu Kb «[MaHopa-
Ma» pa3paboTaHa HOBas Bepcus
npoceccnoHanbHon TNC «Kap-
Ta 2005». B Bepcuu 9.15 cywecT-
BeHHO fpopaboTaHbl Gasosble
npuknagHele 3agaun — «Pepak-
Top KapTbly, «leope3nyeckue
pacueTbly, «06paboTka HaBura-
LMOHHBIX AaHHbIX», «Cuctema
KOHTPONSA KayecTBa [JAHHbIX®,
«CpepcTBa noctpoeHus 3D-mope-
nnx», «PacyeTHble 3agaumny, «basa
NaHHbIX», «lloaroToBKa K uM3pa-
HUO» U gpyrue. B agpo cuctemsl
BHECEHbl 3HAYMTENbHbIE U3MEHE-
HUA, HO COXPaHeHa NofHas CoB-
MecTUMOCTb € hopMaTamu npepbl-
Jylwmnx Bepcuit. Paccmotpum Ho-
Bble Bo3moxHocTn TUNC «Kap-
Ta 2005» 6onee noapobHoO.

Hosas Bepcus TUC-appa nog-
LepXuBaeT Te Xe napameTpsl
NPOEKLMIA ANA MAaTPUYHBIX U pac-
TPOBbIX KapT, Y4TO W AAA BEKTOP-
HbIX KapT. 3T0 NO3BONAET onpese-
NATb reofie3nyeckue KOOpLMHaTI
MPOU3BONILHON TOYKM MaTpULbl
WNM pacTpa, OCyWecTBNATb aBTO-
MaTUyecKoe WAU pyyHoe npeod-
pa3oBaHue NPOEKLMW i pacTpoB K
MaTpuL, NpyU COBMECTHOM OTKPbI-
TUU JAHHbIX B Pa3HbIX MPOEKLUAX.

[llobaBneHa BO3MOXHOCTb Bbl-
60pa TOYHOCTU XPaHEHUS BEKTOP-
HbIX AaHHbIX. Ecnu BbIGpaTh ans
XpaHEHUA [aHHbIX TOYHOCTb B
MUNJIMMETPAX WKW CaHTUMeTpax,
TO No6ble OnepaLuu Haf Koopau-
HaTaMu OyAyT BbINONHATLCA C 3a-
JaHHON TOYHOCTblo. B npepbipy-

WMX BEPCUAX [AaHHble OTYETOB B
3eMJ1eyCTPOUTENbHBIX [AOKYMEH-
TaxX, MOJyYeHHbIE C TOYHOCTbIO
npepcraBneHns B 2—3 3Haka, Mor-
JIN PAacXOAMUTLCA C KapTorpaduye-
CKUMW [AHHBIMK, XPAaHUMbIMU C
TOYHOCTbIO B 6—8 3HaKoB. Tenepb
NpUKNAAHbIe 3aa4M BbIJAIOT efu-
Hble 3HAYeHWs KOOPAMHAT, Mio-
Waau, nepumeTpa 1 T. n. To4HOCTb
KapTbl MOXET ObITh 3afjaHa Npu ee
CO3[aHUM uNu nyteMm 0OGbIYHOM
npoLueaypbl COPTUPOBKU LAHHbIX.

B 3apayy «Pepakrop KapTbi»
A00aBEHbl BCMOMOTaTENbHbIE Na-
Henn AnAa pefakTUpOBaHMA MeT-
PUKM 06BEKTOB. 3TO YCKOPSAET Bbi-
NOJAHEHWE HYXHbIX Onepauuin u
no3BONAET HACTPOUTL [OMNOMHU-
TeNbHble NONb30BaTeNbCKME na-
Henu, copepxalme Tpebyemblii
Habop onepauuii.

[lopaboTaHbl cpeacTBa co3fga-
HUA aBToduUryp (Hacbinu, OTKOCHI
uT. f.). PacwumpeHsl cpeacTsa pe-
AAKTUPOBAHUA METPUKM OOBEKTOB
B TaBNMYHOM BULE B pasHbIx dop-
Max npegcTasneHus. [lopaboTaHbl
CPeACTBa «HAPe3KM» U KCLINMBKUY»
00bEeKTOB.

Mpn aBTOMaTM3MpPOBaHHOM pe-
[aKTMPOBAHUW CEMaHTWUK Bblge-
JIeHHbIX O0OBLEKTOB, Hanpumep,
3HAY€HUIN BbICOTHI, JOCTYMHbI pas-
JINYHbIE MaTeMaTuyeckue u noru-
yeckue onepaLumn Hapf 3HaYeHusA-
MU  KOMOUHAUWIA CEMAHTUK U
CBOMCTB 06bEKTOB (nnowagb,
AnuHa). Bo3moxHO HanucaHnue
pasnuyHbix Gopmyn AN 3anonHe-

HUS 3HAYEeHWUI HOBbIX XapaKTepu-
CTUK UM OBHOBNEHUS CYLECTBY-
oWwux. BbluncneHHble 3HAYEHUS
MOTyT aBTOMaTWyecku oTobpa-
KaTbCs B BUAE NOANUCEN KaK 3ne-
MEHTbI YCNIOBHbIX 3HAKOB 00beK-
ToB. lpyM 3TOM aBTOMAaTUYECKM
MOTYT PacCYMTHIBATLCA HOBblE
CBOWCTBA 00bEKTOB, Hanmpumep,
06beM, nnowanb NOKPLITUSA, Bpe-
Ms 3anofHeHns U T. n. C nomoublo
CTPOKOBbLIX ONepauuin MoryT aBTo-
maTuyeckn ¢opmMupoBaTbCA pas-
JINYHbIE BbIPAXKEHUS.

B 3apave «KoHTponb Kauect-
Ba BEKTOPHOM KapTbl» 06HOBE-
Hbl KOHTPOJW BXOJUMOCTU MO-
LOOBLEKTOB, ONpEAENeHUs Hepo-
NYCTUMbIX KOLLOB 00bEKTOB, raba-
pUTOB 0OBEKTOB OTHOCUTENBHO
paMKW JIUCTa, HAaNWYUA Pa3pbiBOB
00BLEKTOB, KOJMYECTBA TOYEK Y
pamku.

Hanbonbwuit o6vem ycosep-
WWeHCTBOBAHUIA BBLIMOJHEH [
6noka «leopesnuyeckue pacuye-
ThI®.

[opa6ortaHa 3agaya «Mmnopt
reofe3nyeckux u3smepeHuii c npu-
6opoB». M3meHeH anroputm 06-
paboTkM AaHHbIX B hopmate M5.
Tenepb NpU3HAK «U3MepeHUs
CTaHUMM» ONpeaensieTcs no Kiio-
yeBOMy cnoBy «SD», a 3HaueHus
N3MEPEHHBIX AUPEKLMOHHBIX yr-
JIOB BbIYMCNAIOTCA NO NPeAocTaBs-
JIEHHbIM KOOpAMHAaTaM ToyeK. [lo-
6aBneHa BO3MOXHOCTb 06paboT-
Ku paHHbIX B chopmate GTS-6 gns
3NEKTPOHHbIX TaxeomeTpoB GTS-
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220/210/310/GPT u B ¢hopmate
Leica — IDX, GRE, GSI. [lopa6orta-
Ha noppepxka ¢opmartoB SDR
(Sokkia) u GTS-6 (Topcon, SOUTH
NTS-325, NTS-320, NTS-350). B
o6paboTky dhopmara GTS-600 go-
6aBsieH y4yer 06paTHOro M3Mepe-
HUS.

06paboTKa reofie3nyeckux us-
MEpEeHWii, BbINONHEHHBIX MONAp-
HbIM METO/OM, Tenepb OCyLLeCTB-
NAETCA B €AMHBIX ANANOTax Te0d0-
JIUTHOTO XOAa U NpPAMOIi reoaesu-
YecKoi 3afauu Kak npu usmepe-
HUAX TONMbKO MAAHOBBIX KOOPAM-
HaT (X, Y), Tak u npu TaxeomeTpu-
YecKoi CbeMKe MeCTHOCTH.

Mpouecc GopmupoBaHus 3em-
NeyCTPOUTENbHONM [OKYMEHTaLuu
LONOoNHeH dyHKLUAMY, 0becneym-
BalOWMMK CO3AaHUe OTYETOB [s
060C06/1EHHOT0 3eMEeIbHOrO yya-
cTka (OTAeNbHbIA OOBEKT KapThl),
AN eAMHOTO 3eMNenosb30BaHUs
(Heckonbko 06BEKTOB  KapThl,
BKJIIOUEHHBIX B 00WMiA Habop) u
ANA TPYNMbl BbIAENEHHbIX 0ObeK-
T0B (nocnegoBarenbHas 06paboT-
ka). Mpumepom eanHoro 3emne-
NoNb30BAHUA SBNAETCA 3EMeJib-
HbIl y4acTOK nofj onopamu He-
cKkonbkux J13M, oTHEeCEHHbIX K Of-
HOMyY duaepy.

[lopaboTaH pexum «Popmupo-
BaHWe MeXeBOro fena». Ycosep-
WEHCTBOBAH MexaHM3M 0TobOpa-
KEHUSA CBA3AHHBIX C KApTOil 3anu-
ceit (3anucb BbIAENAETCA KENTHIM
LBETOM), MOACYUTHIBAETCA KONU-
4ecTBO YacTed y4yacCTKa; B TOM
cnyyae, ecin 3T0 efyHoe 3eMme-
noNb30BaHKe, 3HaYeHMe NNoLWafM
o0ObeKTa 3anpawuBaeTcs U Bblaa-
€TCA B COOTBETCTBYHWLEM MOJIE.
PacwupeH nepedyeHb noneit pas
aTpUOYTUBHbIX faHHbIX 00 yyacT-
ke. [lo6aBneHa BO3MOXHOCTb Xpa-
HeHMs MHdOpMALMKM O pesyibTa-
Tax nonesblX u3mepeHuin (cdainsl
TEO, TPR TOB) c¢ nepcoHanbHOm
NPUBA3KOI ANs KAXAOro yyacTka.

Mpu hOopMUPOBAHUM MEXEBOTO
[ena ans OAMHOYHBIX YYaCTKOB
[06aBNeHa BO3MOXHOCTb MOUCKA,
06paboTKM U BbIAAYM B OTYETE UH-
hopMaLun 0 COCEHNX yyacTKax.
Mpn HOPMUPOBAHUM CXEMbI 3EM-
Nenonb3oBaHna gobasiieH KOH-

TPOJb NMOBTOPHOTO HaHeCeHMA Ha
KapTy OAMHAKOBbIX Touek. Hanpu-
Mep, nocie HaHeceHWA NoBOPOT-
HOM TOYKM y4acTKa HAHOCUTCA yr-
JI0Basi TOYKA CTPOEHMUSA, COOTBET-
CTBYIOLWAs MOBOPOTHOW TOYKe
yyactka. [lBoiHble TOYKW Tenepb
He HaHocATcA. B pesynbrate, Ha
CXeme OTCYTCTBYIOT ABOWHbIE 00b-
€KTbl, @ B OTYeTe TOYKM C OfMHa-
KOBBIMW KOOpAMHATaMu wumeioT
OAMHAKOBblE UMeEHA.

Mpu dopMupoBaHUM OTHETOB
pobaBneHa 06paboTka HOBbIX
K/toueBblX Nofei B WabnoHax go-
kymeHToB: NTS — Ha3BaHue oT-
pe3ka MeTpuKkM yyacTtka (T.y.1 —
1.y.2); NTSOBJ — Ha3BaHue oT-
pe3ka MeTpuku cTpoeHus (T.c.1
— 1.¢.2); OPB — onucaHue npo-
XOXAEHWUS TPaHuLbl OTpe3Ka MeT-
puku yyactka; OPP — onucanue
3aKpenyieHss MOBOPOTHOW TOYKM
yyactka; 0SB — onwucaHue npo-
XOXAEHWUS TPaHULbl OTpe3Ka MeT-
puku ctpoeHus; OSP — onucaHue
3aKpenieHns NOBOPOTHOIM TOYKM
cTpoeHus; FD — gonyctumoe pac-
XOX[AEHWEe KOOPAWHAT U Mep nu-
Huin; SD — ponycTumoe pacxox-
JeHue nnowagen.

Mpn dopmupoBaHuM cxembl C
YYETOM PaCcnonoXeHus yyacTka B
npepenax KafacTpoBOro KBapTa-
Na Ha [eXypHoW KapacTpoBoW
KapTe MMeeTcs BO3MOXHOCTb CO-
3[laH1A YCNOBHOTO BHELWHero 3a-
pamoyHoro odopmneHus (Ha
cneHre «ABBI[l-efika» nau «mop-
CKoM 60ii»). laHas dyHKuMA fo-
6aBneHa Ans onepaTuMBHOrO CoO-
30aHuUsA 0TYETOB 6e3 HaHeceHus
Ha KapTy 06beKTa — KafacTpoBo-
ro KBapTana.

[ins pexumoB, ucnonb3ytowmnx
BbIGOP 0OBEKTOB KapThl, ffobaBe-
Hbl BCNOMOTaTe/ibHble PEeXUMb
«3axBar yyxoit Touku» (knasuwa
«K») n «3axBar uyxoit NUHUNY
(knaBuwa «T»). Ina paga pexu-
MOB BHeCeHbl QYHKLMUM BefieHUsA 1
MCMONb30BAHWUA KypHana TpaH-
3aKumuit  (nocnepoBaTeNbHOCTH
onepauui).

Pa3paboTaH psj HOBbIX PEXU-
MOB:

— «®opmMupoBaHue CXeMbl
06beKTa» B BUAE MOJIb30BATESb-

CKOW KapTbl 6e3 mocneayouiero
topmuposaHus otyeta B Word;

— «Hape3ka nnowapen»
obecrneynBaer cosgaHMe HOBbIX
06beKTOB 3alaHHO naoLWwaam uim
Hape3Ky WCXOJHOMO MOJUIOHA Ha
N HoBbiX OGBEKTOB paBHOI no-
wann;

— «®opmuposaHue abpucos
NOBOPOTHbIX TOYEK 06bEKTa» No3-
BONISIET YKa3blBaTb MPUBA3KY A5
KOHKPETHbIX MOBOPOTHbIX TOYeK
Mno enaHui nosb3osatens. Bbi-
6op NpUBA3KM ANs MOBOPOTHOM
TOYKM OCYILECTBASETC WHTEpaK-
TUBHbIMU MeTofaMu (CM. pucy-
HOK);

— «Co3patb 06beKTH U3 ant-
na *.cxyz» NpefHasHayeH gns no-
TOKOBOW 3arpy3ku 60nbworo Ko-
NINYECTBA TOYEYHbIX OOGBLEKTOB
(6onee 1 000 000) n MOXKeT GbITh
MPUMEHEH NPU YTEHUU U3Mepe-
HUM, NOYYEHHBIX C NOMOLLbI0 Me-
TOAa BO3JYLWHOTO 1a3epPHOTO CKa-
HUPOBAHMSA;

— «®bopmupoBaHue nognucei
reofesnyeckux KOOpPAMHAT Touek
o6bekTay QYHKLMOHUPYET TONbKO
ANA KapT, NOAAEPKUBAIOLLMX reo-
[Ie314YeCKYI0 CUCTEMY KOOPAMHAT;

— «0Ty4eT no n3mepeHuam me-
TOJAOM MONSPHLIX KOOPAMHATY W
«®opmupoBaHue cxeMmbl No U3me-
PEHHbIM LaHHbIMY» BbI3bIBAIOTCA U3
Avanora «PeleHne npsMbix reo-
Ae3NYeCKUX 3aaau»;

— «[octpouts npoduns nu-
HEeHOro COOpYKEHUs» MpeaHas-
HayeH s NocTpoeHus npoduns
no BbIOpaHHOMY 0OBEKTY MAN Ha-
6opy 06bekToB. B pesynbrare Bbi-
NONHEHMS [AHHOTO peXuma dop-
MUPYETCA CXeMa JMHEAHOro Co-
OpY)KeHUs Ha OCHOBE KOOpLMHAT-
HOro OMnWcaHus ocu Tpacchl. B
npoLecce co3faHus NpsMoyrofib-
Hble KOOpAMHATLI KapTbl Npeobpa-
30BbIBAKOTCA B IMHENHbIE KOOPAU-
HaTbl (X — paccTosHue BLOMb OCU
Tpacchl, Y — paccrosiHue Ha nep-
NeHAMKyAspe OT OCU Tpacchl A0
00beKToB cutyauumn). Ha cxemy
npohuns BLIHOCATCA 0GBEKTHI CHU-
Tyauuu, BbleNeHHbIE K MOMEHTY
Hayana onepauuu. B metpuke nu-
HeilHoro o6bekTa — 0CU Tpacchl
[OJIKHA NPUCYTCTBOBATb KOOPAMU-
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Pexxum «PopmuposaHue abpucos noBOPOMHbIX MOYeK»

Hata H. WmeHHO no kooppuHate
BbICOTHI NPOrpaMMa pacCyuThbiBa-
€T NUKeTaX BAONb OCKU TPACChI.
O6pabaTtbiBatoTcs He3aMKHyTble
TpexmepHble 06beKTbl, @ Npu OT-
CYTCTBMM KOOPAMHaATLI H B MeTpu-
Ke o0beKkTa, ee HeobxoauMmo
cchopmumpoBarb.

B 6noke «06paboTKa HaBura-
LUUOHHBIX AAHHBIX» CyL|eCTBEH-
HO JopaboTaHa 3ajaya NoAkio-
YeHus npuemHuka GPS. Jobasne-
Hbl PEXUMbI NepemMelleHuns 1 no-
BOPOTA KapTbl MO X04Y ABUXEHMUS,
BbI6Opa YCJI0BHOTO 3HaKa A
LBUXYyLeiica Touku, oTobpaxe-
HUA CKOPOCTM ABWXKEHUA 0ObeKTa
1 BpEMeHU onpefeneHns TekyLei
TOYKM, COXPAHEHUS B COOTBETCT-
BYIOLMX CEMAHTUKAX BPEMEHU Ha-
yana M 3aBepleHUs CO3[aHusA
Tpacchl. Wmeetcs BO3MOXHOCTb
BbIOOpa CUCTEMBbl KOOPAMHAT AN
0TOOpaXKeHUs TekylWel TOYKM
(CK-42 — meTpbl unu rpagycsl,
MWUHYTbI,  cekyHabl;  3-90;
WGS-84).

[ns paboThl C yaaneHHsIMK yc-
Tpoicteamu 4epes GPRS-npoto-
Kon fobasneHa nocoinka coobuye-
HUs «ATA» yCTpOWCTBY NpU OTKPbI-
TUW nopTa AJs aBTOMaTU4eCcKoro
nepeBofia B PEXUM OXWULAHUSA
3BOHKa.

PaszpaboTaHbl cneuuanusupo-
BaHHble CpeacTBa paboTsl C npu-
emMHuKamu GPS — o6paboTka ny-
TEBbIX TOYEK 1 MAPLIPYTOB.

[lobaBneHbl cpefcTBa aHanusa
TOYHOCTU ONpeAeneHns KOOpAu-
Hat Touku (PDOP, HDOP, VDOP),
“306paxKeHne yCNOBHOTO pacmno-
JIOXEHUSA CNYTHUKOB Ha HebecHoI
cdepe (anbmaHax), cxema OTHO-
CUTENbHOW CUABI CUTHANOoB CRyT-
HUKOB, OTOOpa)keHMe pexuma
(YHKLUMOHUPOBAHUSA NPUEMHMKA
GPS (2D, 3D, He roToB K pelleHUto
HaBUTALMOHHO 3afaun).

[lobaBneHa BO3MOXKHOCTb MOA-
KntoyeHus yepes USB-nopt, aBTo-
OnpefeneHne NoAKIYEHHbIX YC-
TpoiicTB 1 06paboTKa AAHHbIX MO
npotokony Garmin yepe3 USB-
nopr.

CywecTBeHHO 06HOBNEHbI
cpefcTea nocTpoeHus n o6pabdot-
KW MaTPUUHBIX AaHHbIX. [lopabo-
TaHa 3ajjaya NOCTPOEHUS MaTpU-
ubl BbicOT. [lo6aBneHa BO3MOX-
HOCTb BbiGOpa pexumMa [ONoNHM-
TeNbHOI 06pPabOoTKM BbICOTHbIX TO-
YeK Mpu CO3[AHUWU MATPULbl Bbi-
cot:

— MOCTPOEeHUe «Nyyeil BIUA-
HUS BbICOTbI» (€CNW KapTa cofep-
KUT U30JIMHUN U OTMETKW BbICOT
— TpafuULUMOHHbIN penbed);

— NOCTPOeHMe CEeTKW Tpey-
rONbHUKOB (eCNM KapTa COAEPKUT
MHOFO OTMETOK BbICOT U BO3MOX-
HO U30/IMHUN);

— [onosiHuTeNbHaA o6pabort-
Ka oTcyTcTBYeT (eciu KapTa co-
AEPXKUT FYCTYI0 CETKY OTMETOK Bbi-
COT, HaNpUMeP, NOAYYEHHBIX C NO-

MOLLbI0 BO3AYLWHOTO
CKaHepa).

B 3apave «[locTtpoeHue ropu-
30HTaseM no MarpuLie BbICOT» [0-
G6aBneHa HoOBas  BCTpPOEHHas
(yHKUMA yCTpaHeHUs «3ybyaToc-
TW» TOPWU30OHTaNel M BO3MOX-
HOCTb BbIGOpa cnocoba u cTeneHu
CrNaXuBaHus ropusoHTtanei. 3a-
[aya pasnnyaeT paBHUHHbLIE U Ne-
peceyeHHble y4acTKW MATpuLbl U
BLIMOMHAET MOAU(UKALMIO penbe-
(ha pasnuyHoii CTeneHu.

[lo6aBneHa HoBas 3afaya «3a-
rpy3ka maTpuubl M3 dopmara
SRTM» ans 06paboTKM [aHHbIX,
NONYYEHHBIX METOIOM PafapHoil
CbeMKM M3 Kocmoca. [lo6aBneHa
HOBaa 3agayva «lloctpoeHune mar-
puLbl YKNOHOBY. OAHOBPEMEHHO C
MaTpuuei co3paeTcs KapTa ykno-
HOB, B KOTOPYI 3aHOCATCA BekK-
TOPHbIE 06LEKTBI — HaNpaBNeHUs
yKknoHoB. [lo6aBneHa HoBas 3aja-
ya «Hapeska matpuuy» Ans cospa-
HUA HOBbIX MaTpul, U3 Cyl|eCTBY-
IOWMX NO rPaHMULAM BblAENEHHBIX
06bEKTOB MK NO BbIOPaHHOI 06-
nacru.

B 3apaue «Pacuetbl mo Kap-
Te» fopaboTaHbl CpeAcTBa noct-
poeHus u 06paboTku ceTeil, nocT-
POEHMA 30H 3aTOMNeHUs W Apy-
rue.

O06HoBNEH MHTepdeic npo-
rpammbl. [opaboTaHbl CTaHAapT-
Hble guanorn — «Bbibop 06bek-
Ta», «JlereHga kaptbly, «Cnucok
LaHHbIX», «[leyarb KapTbl» U Apy-
rme. PacluiMpeH CnucoK BO3MOXK-
HbIX Onepauuii, BbINOJHAEMbIX KO-
JIECUKOM KMBIWKW» (MacwTabupo-
BaHME U HaBuUrauus). YnyduweHsb
cpefcTBa oTobGpaxkeHUs nognu-
Ceil, BEKTOPHbIX 06BLEKTOB U KOM-
OGUHUPOBAHHbIX TMHUIA.

Bepcua 9.15 TUC «Kap-
Ta 2005» ycnewHo Bbigepxana
rocyaapCcTBeHHbIE MCMbITAaHUA B
Tonorpacduyeckoit Cnyx6be BC PO.

Nna3epHoro

RESUME
New capabilities of the Karta
2005 GIS are introduced for a
wide range of applications includ-
ing geodesy, cartography, geoin-
formatics, land use and naviga-
tion as well.
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TEXHOJNNOTUYHECKAA TUHUA ANA
SEMJEYCTPOUTEJIbHBIX PABOT

B MK CREDO

A.C. KanunuH (Mockosckoe npepcrasutensctso Cl «Kpepo-[uanor»)

B 1984 r. okoHuun reope3suyeckuii dakynster MUUTAMK no cneunanbHocTn «npuknagHas reogesusx». Mocne

OKOHYaHMA MHCTUTYTa paboTan B AOMKHOCTY 3aBefytoliero n1abopatopuen, 3aTeM accMcTeHTa Kadeapsbl reofe-
3un MUUTAKK. C 1995 r. pa6oTan B 3A0 «MMONHT», a c 2001 r. no HacToswee BpeMs — AUPeKTop MocKoBCKOro
npeactasutenscrea Cl «Kpepo-Auanors.

OfHOM M3 OCHOBHbIX 3ajay
3eM/IeyCTpoiCTBa ABNSETCA CO-
34aHue U BefleH1e rocynapcTBeH-
HOro 3emenbHOro kKagactpa. [le-
peyeHb paboT, BLINOJAHAEMbIX B
3TOM HanpaBiE€HUU TeppuUTopu-
aNbHbIMU 3eMJIEYCTPOUTENbHLIMM
opraHu3auuamMm, [OCTaTouHO -
poK. 3T0 ycTaHoBNeHKe (BoccTa-
HOBJ'IE‘HI/Ie) Ha MECTHOCTU rpaHuny
aAMUHUCTPATUBHO-TEPPUTOPHU-
anbHbIX 06pa3oBaHU U 3eMenb-
HbIX Y4YaCTKOB BNafesblieB 3eM-
nu; oopmneHue nnaHos (Yepre-
eWl) rpaHWL, 3eMenbHbIX y4yacT-
KOB U JOKYMEHTOB, YAOCTOBEPS-
fOLMX NPABO HA 3eMJII0; UHBEHTA-
pusauus 3emens; BefeHue OaH-

| TexHWYECKDE 3a0aHHE

CREDO _DAT) TWMD
TPAHCKOP

{™D
CREDO TOTMOMNAH
(CUTYALIMOHHBIA NNAH

lT.KT
TXT SEMINAH pp

R TF, XLS, MIFIMID, 3V

OTUETHRIE OOKYMEHTL,
thaMnsl 3KCNOPTA

B3aumodeiicmsue npozpamm MK CREDO 8 asmo-

MGMUSUpOBGHHOﬁ mexHos02u4eckol NUHUU
3emjieycmpoumeJsibHbIX pa6om

KOB LM(POBbIX U 3JEKTPOHHBIX
KagacTpoBbIX M TeMaTUYeCKMX
KapT ¥ MJaHOB COCTOSHUS U UC-
nofb30BaHWUs 3eMeNb; COo3AaHue
3eMeNbHO-MH(HOPMALMOHHBIX CU-
cTeM; BefieHMe (OHAOB [AAHHbIX
rOCYyflapCTBEHHOTO 3eMejibHOro
Kafactpa, MOHUTOPUHIa 3eMefb U
3eMseycTpoicTea. PasHoobpasue
pelaemblx 3af1a4 1 lopuagmuyeckas
3HAYMMOCTb 3eMNeyCTPOUTENb-
HbIX peleHun TpebyIoT MaKcu-
ManbHO BBICOKOW TOYHOCTW Mpu
NOArOTOBKE U 06paboTke 3emne-
YCTPOMTE/IbHbIX MaTepuasnos, no-
Jlyyaemblx B Xofe pabor.
ABTOMaTU3MPOBATL TPYAOEM-
Kne U pyTUHHblE onepauun no
cbopy, HakonneHuto, obpaboTke
M XpaHEHWIO KaaacTpoBOW WH-
dbopmaunmu,  MUHUMU3MPOBATH
BO3HMKHOBEHWE OWMWOBOK U He-
TOYHOCTEN U, TEM CaMblM, yCOBep-
LIeHCTBOBATb MPOLECC NPUHATUSA
3eM/IeYCTPOUTENbHBIX PELIEHMi B
3HAYUTENbHOM CTeneHu No3BoNs-
€T MNPUMEHEHWEe COBPEMEHHbIX
CNEeLnanmM3npoBaHHbIX CUCTEM.
Nx ncnonb3osaHue cyuiecTBeHHO
NOBbLIWAET MPOU3BOAUTENLHOCTL
TpyAa M KayecTBO BbIMOJHAEMbIX
paboT, a Takxke cnocobcTByeT No-
BbILEHMIO KYNbTYPbl MPOU3BOACT-
Ba. Kak nokasbiBaeT MpaKTMKa,
BHE[peHMe CpefiCTB aBTOMATHU3a-
LM BEOET K COKpPALLEHUIO pacxo-
LOB Ha Cyaonpou3BOACTBO 3a
cyeT OpPMMPOBAHUA fien no yc-
TAaHOBNIEHMIO TPaHUL, 3eMeNbHbIX
yYacTKoB Ha 6ase 6onee mocTo-
BEPHbIX U 0OBEKTUBHbIX AAHHBbIX.

B HacTosee Bpems 3emneycT-
pouTeNnsM npeanaralnTcs pasHo-
o6pasHble cneunanu3npoBaHHble
nporpammbl. bonbWwKHCTBO M3
HUX sABNAOTCA pa3paboTKamu
npeanpuaTuit. Ho B Takom cny-
Yae 3ajaya KOMMNJIEKCHOW aBToO-
mMaTu3auumM AoKymMeHToob6opoTa
0CTaeTCA HepeleHHON.

TexHONOrMA NPOrpaMMHOro
komnnekca CREDO npepnaraet
Haubonee MoJHOe BbIMONHEHNE
nepeyHs 3emaeycTponUTENbHbIX 1
MexeBbIX 3afay. TexHonoruyec-
Kas TMHWUA 06paboTKM 3emyeycT-
poUTEeNbHO [OKYMEHTauun B
komnnekce CREDO npepoctaBns-
€T WUPOKMe BO3MOXKHOCTW Ans
aBTOMAaTU3aLMN NPOU3BOACTBEH-
HbIX MPOLECCOB MpW npoBefe-
HUM paboT Mo YCTAHOBEHMUIO,
3aKpenneHuto 1 onpepeneHuto
NPOCTPAHCTBEHHOTO MOJOXKEHUs
rpaHul, 3eMefibHbIX Y4aCTKOB U
MMeILNXCA Ha HUX OOBEKTOB,
CO3AaHuI0 1 BefileHnio LudpoBso-
ro KagacTpoBoro nnaHa (pexyp-
HOM KagacTpoBOM KapTbl paloHa
paboT), a Takxe odopmneHuio
HEOOXOOUMbIX  3eMJeyCcTpou-
TeNbHbIX LJOKYMEHTOB. B 3emney-
CTPOUTENbHYID TeXHOJOrmyec-
KYIO JIMHWUIO BXOAAT CUCTEMbI
CREDO_DAT 3.1, CREDO
TONONNAH 1.0 (CUTYALMOH-
HbI/ NJIAH 1.0), a Takxe npo-

rpammel - TPAHCOOPM 3.0,
TPAHCKOP 1.1 »n 3EMIJIAH 3.2
(puc. 1).

B KauecTBe MCXOAHbIX JAHHbIX
npu WHBEHTapu3aunn 3emenb
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TpaHcgopMuposanue pacmpossix Mamepuanos no ONOPHbIM MOYKAM

MOTYT CAVXKWTb pe3ynbTatbl nose-
BbIX M3MEpeHUi M CylecTByto-
Wwue kapTorpacdumyeckne marepu-
ansl. CreneHb ucnonb3oBaHuA
TOTO MU UHOTO UCTOYHMKA [aH-
HbIX 3aBUCUT OT YCTOABLENCS
TEXHONOTMKU KOHKPETHOro npep-
npuaTua. Yawe Bcero — 3710 pe-
3yNbTaT KafaCTPOBON CbEMKU, HO
ObIBAOT CUTYALMM, KOrHa y 3eM-
neycTpouTeneit yxe umeeTcs on-
pefeneHHbl KapTorpaduyeckuii
u Tomorpacdumyeckun matepuan,
CXEMbl U YepTexu B ByMaXKHOM
Buge. [ins paboTsl ¢ 3TUMMK MaTe-
puanamu B 3EKTPOHHOM BUfe
BO3HWKAET HEeoOXOAUMOCTb WX
nepesoga B Uudposoin topmar
— uudpoByl pacTpoByw noa-
noxkKy. [na 3tux ueneit npepn-
Ha3HavyeHa nporpamma TPAHC-
®OPM. C ee nomoublo MOXHO
OCYWecTBAATE  CKaHWpOBaHUe
maTepuanos, a 3aTeM BbIMOJHATb
TpaHchopMUpOBaHME MOJYYEH-
HOFO pacTpoBOTO M306paXKeHUs
(Bns obecneyeHns KayeCcTBEHHO-
ro B METPUYECKOM OTHOLIEHUM
1300paXKeHus), yCTpaHAs Hemu-
HelHble WCKaXKeHWs C OAHOBpe-
MEHHON MpPUBA3KOW PacTpoOBOro
noas K WCNoab3yemoW cucteme
KoopauHar (puc. 2).

Bmecte c Tem nporpamma
TPAHC®OPM nosBonseT ucnpas-
NATb UMeloLMeca Ha OTCKaHMpo-
BaHHOM pacTpoBOM M306paxe-

HUK fedeKTbl UCXO[HOTO MaTepu-
ana (cnepbl OT cknajok Gymarw,
YYaCTKW C HepaBHOMEPHbIM Mac-
wtabom U Ap.), «CKNeuBaTby U
«06pe3aTb» (parmeHTbl pacTpo-
BOTO M300paxeHus, a TaKxe
odhopMNATL W BbINyCKaTb rpadu-
Yeckue martepuansl B COOTBETCT-
BUM C HOPMaTUBHbLIMWU AOKYMEH-
Tamu. lonyyeHHas 31eKTPOHHAsA
pacTpoBas MOANOXKKA 3KCMOPTH-
pyetca u3 nporpammbel TPAHC-
®OPM B nporpammsl CREDO Tpe-
Tbero nokoneHus, a Takxe s NMC
ArcView unn MapInfo.

B coctaB 3emneyctpouTensb-
HbIX paboT BXOguUT reopesuyec-

Kas CbeMKa C MOMOLLbI0 TpaguLLm-
OHHbIX MNU 3NIEKTPOHHBIX TEXHU-
yeckux cpepcts (puc. 3).

ABTomatu3upoBartb 06paboTKy
noNeBbIX reofe3nyecknx AaHHbIX
npu 3eMieycTpoiicTee no3sonser
cuctema CREDO_DAT. Pesynbra-
Tbl T€0AEe3UYECKUX U3MEpeHMil
ABNATCA UCXOLHOW MHGDOPMaA-
uneir ana cuctembl CREDO_DAT,
KoTopas MoxeT o6pabaTbiBaThb
thakTdyecku nobble reogesmnyec-
KWe NOCTPOEHUs, BbINOJHEHHbIE
pasMyHbiMU MeTodamu (Teopo-
JIUTHBIMU XO[,AMMW, NOCTPOEHUEM
JINHEHO-yrnoBbIX ceTeit). 06pa-
60TKa noneBblIX M3MepeHUI 3a-
KaHYMBAETCA BbIMYCKOM pabounx
BeOMOCTeil  ypaBHWUBAHUA U
CXeM reofe3nyeckoro (Mexeno-
ro) obocHoBaHus (puc. 4).

B cuctemy moxer 6biTb nop-
rPy)XeHa pacTpoBas NoAfoxKa C
NPOEKTHbIM MONOXEHUEM 0ObEK-
Ta MexeBaHus. B atom cnyyae
aBTOMATMYECKU OCYyL|ecTBAseTCA
KOHTPOMb BBOAMMOW WH(OpMa-
LMW B paMKax CyLEeCTBYIOWMUX
06BEKTOB.

Bo3moxHoCTM cuctembl mos-
BOJISKOT ONEepPaTMBHO BBOAMTL aT-
puobyTUBHYIO WHGopMaLut 06
obbekTe (aapec, KagacTpoBblit
HOMep U Ap.) elye Ha 3Tane obpa-
GOTKM MONEBbIX Teofe3nyeckux
JaHHbIX. [na 3Tux uenen peko-
MeH[yeTCs WCMoNb30oBaThb Knac-
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YcmaHnosnenue knioyeli hepecyema 8 MeCmMHyK cucmemy KoopauHam

cucukatop CREDO_DAT, B koTo-
POM MPOMNUCHIBAIOTCA INEMEHTHI
MeXeBblX 00bEKTOB (TOUKM NOBO-
poTa rpaHuL, rpaHuMLibl MEXEBbIX
Y4aCTKOB, Y4aCTKN 3eMNenob30-
BaHuA). B nocnepgHeit Bepcuu
MporpamMmmbl MOSBUIACL BO3MOX-
HOCTb KOHTPONIMPOBATb MOJyYeH-
Hble KOOPAMHATbI MeXeBblX 3Ha-
KOB C BbIMYCKOM OTYETHON AOKY-
MeHTaLuu.

Mpu nposeaeHun pabort, cBs-
3aHHbIX C CO3[jaHWEM W BEAEHU-
€M 3eMeNbHOro KapacTpa, Kak
npaBuio, CNeunanucTel UMeiT
LeNno C MECTHOI CUCTEMON KOOp-
LMHAT, TOrAa Kak noctynawouue K

HUM AaHHble CbeMOK MOryT ObITb
BbINONHEHbI B APYrUX cCUCTEMAX
KoopauHart. [o3aTomy yacto BO3-
HUKaeT HeOOXOAUMOCTb UX npe-
o6pa3oBaHus. 3Ta 3agadya npo-
CTO U ObICTPO pelwaercs ¢ uc-
nofb30BaHMeM nporpammsi
TPAHCKOP. Mporpamma npepo-
CTaBNsieT BO3MOXHOCTb aBTOMa-
TUYeCKOro Nnpeobpa3oBaHus reo-
LEHTPUYECKUX, Te0fe3nYeCcKuX U
NPAMOYroNbHbIX KOOpAUHAT
(WGS-84, M13-90, CK-95, CK-63,
WHbIX pedepeHLHbIX U MECTHbIX
CUCTEM) B HYXHYIO CUCTEMY KO-
opauHart. Kpome toro, TPAHCKOP
no3BONIAET ONPEAenUTb NapamMeT-

pbl  CBA3M TEOLEHTPUYECKUX,
NPsAMOYrofibHbIX FOCYAAPCTBEH-
HbIX U MECTHbIX CUCTEM KOOPLM-
HaT pasNUYHbLIMW MeTofaMU, a
TaKXe 3KCMOPTUPOBATb NOJTYYEH-
Hble  [aHHble B  CUCTeMy
CREDO_DAT (8 Bupe chaitna 06-
MeHHOro dopmata) 6o B fpy-
rue nporpammHsie npogyktsl MK
CREDO B BMAe TeKCTOBbIX ¢hali-
nos (puc. 5).

ABTOMaTM3MpPOBaHHBIA pac-
YeT niowWwafen 3eMeNbHbIX yya-
CTKOB, CO3AaHWEe U BefeHue
3/IeKTPOHHOTO 3€MeNIbHOro Ka-
AacTpa W [eXypHbIX NAaHOB
ynobHee ocylwecTBAATb, UMes
UMbpoBYIO MOLENb MECTHOCTU
(UMM). YnobctBO npumeHeHus
UMM pna mexeBaHMsA y4acTKOB
COCTOMT elle U B TOM, YTO MOMMU-
MO MpPOEKTUPYEMOTO y4acTKa Ha
JKpaH BbIBOAMUTCA rpaduyeckoe
M3006paXKeHe CMEXHbIX 3eme-
NoNb30BaHWUI, MOCTPOEHHOE MO
KOOpPAMHATAM  BbIMOJHEHHbIX
paHee 3eMeyCTPOUTENbHbIX pa-
6or.

Co3paHue LIMM ob6ecnednsaer
cuctema CREDO TOMOMJIAH. C
€€ NOMOLLbI0 MOXHO NPOAOMIKUTD
paboTy B 3eMeyCTpOUTENbHOM
TexHonornyeckon nuHum CREDO
u co3gatb LLMM (cutyaumio u pe-
nbed) Ha OCHOBE laHHbIX reofe-
3MYeCKNUX U3MepeHWi, npesBapu-
TeNbHO 06paboTaHHbIX B CUCTe-
max CREDO_DAT u TPAHCKOP, u
(unun) 3neKTpOHHON pacTpoBoii
MOANOXKKU, MONYYEHHOW C WUC-
nofib30BaHUEM nporpammsi
TPAHC®OPM.

OxoHyYaHue 8 cnedyrouem
Homepe

RESUME

All stages of the land use plan-
ning procedure using the CREDO
software package is described in
detail. These software programs
complement each other providing
for the end-to-end technological
automated operation line in a sin-
gle information space. It is possi-
ble to choose the required set of
programs to fit the type of works
fulfilled by a particular organiza-
tion.
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MNAHbI MACLUTABOB 1:10 000 U
1:25 000 ANA LENEN
3EMJEYCTPOUCTBA, 3EMEJIbHOTIO

KAJLACTPA U MOHUTOPUHTA 3EMEJb

A.10. Koncrantutos (LINUM «BUCXAT-LIEHTP»)

B 1994 r. okoHuun cakynbTeT npuknagHoi kocmoHaBTMkM MWUWUTAMK no cneumanbHoCTM «npuknagHas
KOCMOHaBTUKay». ocne oKoHYaHUs MHCTUTYTA pabotan B BUCXATU, B YOI «lfoczemkagactpcbemkay, YOI
«LleHTp3emkagactpcbemkay. C 2001 r. pabotaet B 000 «LMNN «BUCXATU-LLEHTP», B HacTosiwee Bpems —

UCMONHUTENbHBIN AUPEKTOpP. KaHAMAAT TEXHUYECKMX HayK.

WcTopus BO3HUKHOBEHMA cre-
LMaNMU3MPOBAHHbIX MIAHOB Mac-
wrabos 1:10 000 u 1:25 000 pns
Lenen 3emieycTpomcTea U MHbIX
CMEXHbIX OTpacheil HapofHOro
X0311CTBA Hepa3pbIBHO CBA3aHA C
ncropuein Bceco3HOro MHCTUTY-
Ta CeNbCKOXO3ANCTBEHHBIX a3po-
reogesnyeckux usblickanmit (BUC-
XATW). OHa Hauanacb c xo3pac-
YETHOro YnpaBieHWs CenbCKOXo-
3A/ICTBEHHOW a3podoTOCHEMKM
«Cenbxo3aspocoTocbemka, op-
raHusosaHHoro npu [locypapcrt-

e

®pazmerm dokymeHma «YcnoBHble 3HAKU, npu-
MeHAeMble npu 3emaeycmpolicmse», 1966 2.

BEHHOM  3eMNeyCTPOUTENbHOM
TpecTe NOCTaHOBJEHMEM Konne-
rum Hapkomsema PCOCP ot 27 pe-
kKabps 1931 r., yTBEpPKAEHHbLIM
IKOCO PCHCP 26 mas 1932 .

B 1920-1930-x rr. 3aBepwu-
Nacb CNNOLWHAA KONNEKTUBMU3ALNA
Ha cene. OpraHusauus TeppuTo-
puM BHOBb CO3JaBaeMblX KONXO-
30B U COBX030B Bbl3Bana OCTpyHO
HeobXxo[MMOCTb B KapTorpaguye-
CKuMx Mmatepuanax. Pa3BepHyTble
cunamu 3emneyctpouTenen mnone-
Bble paboThl MOA PyKOBOACTBOM
«loc3emTpecTa» He MOMK yroBAe-
TBOPUTb 3TUX noTpeGHocTeir. 3Ty
3afjauy, Aa elle B KOPOTKME CPOKM,
MOHO 6bIN0 PELUTL TONBKO C No-
Molyblo aspooTocbemku. B pe-
3ynbrarte, B 1930-1940-x rr. npo-
M30WN0 MHTEHCUBHOE CTaHOB/e-
HUe W pa3BUTUE TEXHONOMMI, NPO-
W3BOACTBEHHOI 6asbl, LeneHa-
npaBfeHHON MNOATOTOBKM Kafpo-
BOr0 COCTaBa M CO3aHue no cTpa-
He CceTM cneuuannM3upoBaHHbIX
npeanpuaTuii.

KapTtorpaduuyeckoi npogykum-
eil Tex NeT BbiNM KOHTYPHbIE Mna-
Hbl 3eMNenoib30BaHWUi, U3roTOB-
NleHHble Ha OCHOBE MNNaHOBOW
NpUBA3KN a3pO(OTOCHUMKOB W
TaK Ha3blBaeMble «MPUBNMKEHHO-
OpPMEHTUPOBAHHbIE (HOTOCXEMbI»
3emMnenonb30BaHuii, co3aasae-
Mble B KOPOTKWE CPOKMU.

B cBA3M c pa3BepTbiBaHWEM B
CenbCcKoM xo03AicTBe Menuopa-
TUBHOTO CTpOUTENbCTBA U Gnaro-

YCTPOMCTBA HACENEHHBIX MYHKTOB,
TOYHOCTb M COCTaB W3roTaBiMBae-
MbIX MaTEPMAJIOB YXe He yAoBle-
TBOpsAN TpeOOBaHWAM HApPOLHOrO
xo3aiicTea. B cepepnHe 1960-x rr.
Obl1 NOArOTOBNEH Psj HOPMATUB-
HbIX [JOKYMEHTOB, YCTaHaBAMUBAK-
WM TexHuyeckune TpebGoBaHMA K
CneunManu3MpoBaHHbIM  MaHaM
macwra6os 1:10 000 v 1:25 000.

K Hanbonee 3HaYMMbIM HOpMa-
TUBHbIM [JOKYMEHTaM, CO3aHHbIM
B TO BpeMs, ClefyeT OTHeCTu yc-
NoBHble 3Haku [1], pa3paboTaH-
Hble MHCTUTYTOM «Pocrunposem»
(cM. pucyHok). OHM 6binK nogro-
TOBNIEHbl HAa OCHOBE [JOKYMeHTa
«YcnoBHble 3HaKKU ans pewndpu-
poBaHUA a3poOTOCHUMKOB U
yepyeHua GoToNNaHoOB 1A Lenen
CeNbCKOTO X03fCTBA B MacliTa-
6ax 1:10 000 n 1:25 000 ([-13)»,
nsganHoro «Cenbxo3aspodoTo-
cbemka» B 1965 r.

B 1977 r. npon3ownun usmeHe-
HUS B TEXHONOrMK paboT — nepe-
WAN HA HOBbIA KOMMNJIEKTaX U Bbl-
yepyMBaHUe KapTorpaguyeckon
NPOAVKUMM B rpaHuLax 3emne-
nosb3oBaHuit. bbinu paspabota-
Hbl TEXHUYECKME YKA3AHUA W 3Ta-
NoHbl 0OPMIEHUA [OKYMEHTOB
MoNeBbIX M3bICKATENbCKUX PaboT.
B pesynbTate 6bi1M NOAFOTOBNEHbI
HOBble W MOLEPHM3UPOBAHbLI CTa-
pble  HOPMAaTUBHO-TEXHUYeCKUe
LOKYMEHTbI, pernameHTupyrouime
cocTaB TpeboBaHUI K nnaHam B
TOM BU[E, B KOTOPOM OHM CyLLecT-
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BYIOT B HACTOsLLee Bpems.

OCHOBHbIM [JOKYMEHTOM ABAA-
nacb MHcTpykums [2], paspabo-
TaHHas [NaBHbLIM ynpaBieHUem
3eMJIenoib30BaHUA U 3emneycT-
poictBa coBmecTHo ¢ BUCXATU u
0poOpeHHas Hay4YHO-TexXHMyec-
Knm coBeToM MuHucTepcTBa Cenb-
ckoro xo3aincrea CCCP B 1978 r. B
1988 r. ObIAM BbINYLEHbI 40NOA-
HeHWs K Hel [3], ofjHaKo cylwecT-
BEHHbIX U3MEHEHWUN B CIOXUBLY-
t0CA KapTUHY OHW HEe BHeC/H.

B passutne uHcTpykummn [2]
BUCXATN BbinyckaeT ponofHu-
TeJIbHbI BHYTPUBEAOMCTBEHHbIN
LOKYMEHT [4].

bnaropaps mowHon npon3eoa-
CTBEHHOW 6a3e, BbICOKOKBanUu-
LMPOBAHHOMY NepCcoHany u Kave-
CTBEHHOW HOPMATUBHO-TEXHUYEC-
KO [OKYMeHTauuMum B KOHLe
1970-1980-x rr. ueHTpanbHoe
npoussoacteo «BUCXATU» u ero
thunnansl NONHOCTbIO YAOBNETBO-
pANU NOTPEBHOCTb HAPOZHOTO XO-
3AWCTBA U 3eMJeyCcTpoMCTBa B
cneumannu3npoBaHHbIX KOHTYPHBIX
nnaHax Mmacwra6os 1:10 000 w
1:25 000.

OpHako B 1990-x rr. B CBA3M CO
CNIOXHOW 3KOHOMUYECKoil obcTa-
HOBKOW 00beEM NpoMU3BOACTBA
CTan pe3Ko najatb, U K KOHLY
XX BeKa TONbKO LeHTpanbHbli hu-
nvan OYOIN «leHtp3emkagacTp-
CbeMKa» COXpaHUN HeKoTopble
06bemMbl paboT Mo COCTABIEHMIO U
06HOBNEHUIO CMEeLManu3MpoBaH-
HbIX KOHTYPHbIX MJAHOB MaclTa-
608 1:10 000 u 1:25 000 gns ue-
nen 3emneyctpoiictea. Ho 31w
06beMbl ObIIN KpalHe He3Hayu-
TeNlbHbl W He npeBbllwanu 2-3
paiioHOB LieHTpaNbHbIX obnacTeit
B roA.

B 1999 r. B YOI «LleHTp3em-
KaflaCTPCbeMKa» TEXHOJOrnyec-
KMWA LMKA NpoM3BOACTBA NNAHOB
Obl1 MOJAHOCTBIO MOJEPHU3UPO-
BaH, YTO MO3BOJIMNO YBENUYUTD
06bembl paboT fo 10-15 paitoHos
B rog.

K coxaneHuo, B pesynbrate
peopraHu3aumu JoYepHUX npej-
npuaTuin  cTpykTypsl YOI «loc-
3emkagactpcoemka» (BUCXATW)
OYOIT «LleHTp3eMKagacTpcheM-

Ka» OblI0 TMKBUAMPOBAHO. YacTb
KOJJIeKTUBA npepnpuatus Gbina
paccpefoToyeHa no nNpou3BOACT-
BeHHbIM oTgenam YOI «loc3em-
KagacTpcbeMKay, apyras — obbe-
AVHUNACk B PaMKax HOBOTO NMpeg-
npuatua 000 «UMAN «BUCXATU-
LEHTP».

unun «BUCXATN-LLEHTP»
npoaosKaet paboTbl N0 0OHOBNE-
HUIO NN3aHOB, HO B TeyeHue no-
CNnefHux Wwectu net paboTsl npo-
BOOATCA 3MU30LUYECKM U HA He-
60nbWMX NAOWAAAX, B OCHOBHOM,
B pe3ynbTaTte UHBECTULMIA OTAENb-
HbIX MYHWULMNANbHLIX 06pa3oBa-
HUIA W KpYyMHbIX 3€MNenosb30Ba-
Teneit. M 310 npu Hanuuum pas3su-
TOW HOPMATUBHO-TEXHUYECKOW
0a3bl ¥ OpraHu3aLmii, CNoCOBHbIX
Ha BbICOKOM NMpO(eCccUMoHanbHOM
YpOBHe C€034aBaTb U OOHOBAATH
nnaHel MacwTabos 1:10 000 wu
1:25 000 gnd uenei 3emieycTpon-
cTBa.

TpyAHO NpefcTaBUTb Ha COBpe-
MEHHOM 3Tane pasBUTUA 3eMseyc-
TPOWMCTBA W TOCYRAPCTBEHHOTO Ka-
AACTPOBOro y4yeTa nofpasaeneHus
PocHeaBMXMMOCTH, TOe He ucC-
NoMb3ylTCA NiaHbl MacwTabos
1:10 000 n 1:25 000 (ecnu, KoHeu-
HO, peyb He UAET O HaCeNeHHbIX
nyHKTax). be3 HUX HeBO3MOXHO
CO3[jaHNe MPOEKTOB nepepacnpe-
AeNeHUs 3eMeNb U BHYTPUXO3Aii-
CTBEHHOrO 3emeycTpoiicTea. 310
3a4acTyl0 eMHCTBEHHbI MaTepu-
aN, B KOTOPOM YCTaHOBNEHbI rpa-
HULbl HACeNeHHbIX MyHKTOB, Tpa-
HULbl N1ecoB, CafoBbIX TOBApU-
lwecte 1 0TBOZOB gopor. Mpu co-
34aHWM M BHeAPEHWUM aBTOMaTM3U-
POBaHHbIX CUCTEM rOCY[APCTBEH-
HOTO KaJacTPOBOIO y4eTa BO3HUK-
113 Heob6X0AMMOCTb B KapTorpadu-
YecKOM Matepuane Kak njaaHoBoM
OCHOBBbI /151 TPUHATUSA PELUEHUI 1
KOHTposs. TonbKO paHee co3paH-
Hele BUCXATW nnaHbl cmomiun 3a-
NOSHUTb 3TOT npoben. [ns 60/b-
WWHCTBA 3emjieycTpouTenen B
Poccuu 310 egnHCcTBEHHAA (B NOA-
HOM cMbiClie 3TOro cnosa) pabo-
yas [eXypHO-KaaacTpoBas KapTa,
npuYyeM UCMoNb3yTCA U BOCTpe-
00BaHbl 3TU NaHbl KaK B 3/eK-
TPOHHOM, TaK W B OYMaXHOM BUJE.

B yem e 0co6eHHOCTb AaHHbIX
MNaHOB W MOYEMY OHU TaK Heob-
XOOWMbI B 3emeycTpoiicTee?
[aBHOe — 370 TO, 4TO OHM CO3Aa-
BaNUCb ANA Lenei 3emneycTpon-
CTBa U CaMUMU 3emyieycTpouTens-
Mu. [lecaTunetuamm Ha npakTuke
oTpabatbiBanuCh BUA U HayepTa-
HUe YCNOBHbIX 3HAKOB, COCTaB WH-
chopmaLum, cTeneHb YCIOBHOCTU 1
reHepanu3sauuy, yyutbiBas Mefb-
yanwme ocobeHHOCTH 3emneycT-
poiictea Poccuu. Matepuansl
thopMMpoBaNuUCh B TOM BUJE, B KO-
TOpOM OHUM Haubonee BoCTpebO-
BaHbl MpU 3eMJeyCcTpoiCcTBe, Ka-
[acTpe ¥ MOHUTOPUHTe 3eMenb.

AHanorom AaHHbIX MaTepuanos
MOryT ABAATbCA Tomorpacuyec-
Kue KapTbl MacwTaba 1:10 000, u,
CO3AaHHble HA UX OCHOBE, CneLu-
ann3nNpoBaHHbIe KapTbl C Aonon-
HWUTENbHOW Harpy3konm pAna pas-
JINYHBIX OTpacnen xo3sictea [5,
6]. Mpu 3TOoM coxpaHsatTca Bce
Tpe6oBaHMs Kak K Tonorpacuyec-
Kol kapTte. Kak cnepcTeue: cek-
peTHOCTb, CUCTEMAa KOOpAMHaT
1942 r., U30bITOYHbIN COCTAB [aH-
HbIX M0 Tonorpaguyeckum obbeK-
TaM U HefoCTaTOK WHdopMayuu
no afMUHWUCTPATUBHbLIM FPaHMLAM
M rpaHuuam 3emaenonb3oBare-
nei, a TaKXe MHOroe fpyroe npak-
TUYECKM He [aeT BO3MOXKHOCTM
“cnonb3oBaTh Tomorpaduyeckune
KapTbl ANA HYXJ 3eMneycTponcT-
Ba, 3eMe/IbHOr0 KafacTpa U MOHU-
TOPUHra 3emenb.

Takum 06pa3om, nnaHbl 3ame-
HUTb Heyem. Ho cospemeHHOe
passuTue 3emneycTpoiicTea
npeabaBAfeT K NnaaHaMm psg fo-
noNHUTENbHbIX TpeGoBaHuii. Ko-
NUYeCTBO 3eMNenosb3oBaTeneil
BO3POC/IO B HECKONIbKO COTEH pas3
W yXKe HeAOCTaTOYHO OTPa3uTb Ha
nnaHe rpaHuULbl KONX030B, N1€CX0-
30B, CAA0OBOAYECKUX TOBapu-
lecTB, NonOCL OTBOAA AOPOr W
FPaHULbl HACENEHHbIX MYHKTOB.
®epmepbl 1 BbiAENNBLINECS [ONb-
WUKKW, noAs, Haxoaswmecs B
apeHfe, cO6CTBEHHOCTM U MOCTO-
AHHOM 6€CCPOYHOM NOJIb30BAHUY,
OXpaHHble 30Hbl U f1eca, MHOroe M
MHOroe fpyroe, 4to BocTpeboBa-
HO B HacToAlee BpeMs, HO He
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npefycMOTPEHO HU YCJIOBHbIMU
3HAKaMW, HU VHCTPYKLUAMU, HYXK-
[AlTCA B OTOOPAaXEHUM Ha nna-
Hax.

B pe3ynbrare, ucxona U3 Bbile-
CKasaHHOro, chopMMpoBaNuChH
cneayolme npobnemsl.

B 6onbwuHCTBE Cnyyaes C ce-
peauHbl 1980-x rr. nnaHbl mac-
wrabos 1:10 000 u 1:25 000 pgns
uenen 3emneyctpoicTea nNpous-
BoacTea BUCXATU He o6HOBASAIOT-
CA U He co3patoTcs 3aHoBO. OHu
KpaiiHe ycTapenu, u uyepes He-
CKOJIbKO JIeT rOBOPUTL 06 UX 06-
HOBNEHUU OyneT BeCcCMbICIEHHO,
TaK Kak 00HOBNATb OYAET VKe He-
yero. 3aMeHUTb UX TOXE HeueM,
4TO, eCTECTBEHHO, CKAXETCA Ha
KauyecTBe UM 3eMNIeyCTPOiiCTBa, U
3eMeNbHOTO KajacTpa B LEJOM.
Kpome TOro, oTCyTCTBME [AHHBIX
MaTepuanoB BefeT K YBeNuyeHuto
3aTpaT Nnpu 3eM1eyCTPOUTENbHbIX
paboTax, 4To, B MepByl0 ouepenb,
NIOXKWTCA AOMONHUTENbHBIMU 3a-
TpaTaMu Ha 3emnenonb3oBaTeneil.

MnaHbl MopanbHO ycTapenu,
HOpPMaTMBHO-TEXHUYECKAA [OKY-
MeHTaLMA He OTpPaXkaeT Pa3BUTUS
3eM/IeyCTPOCTBA HA AAHHbIA MO-
MEHT U He COOTBETCTBYET YPOBHIO
Hay4YHO-TEXHWYECKOro nporpecca
(coBpemeHHbIM  TpeboBaHUAM,
npenbaBAseMbiM K UMGDPOBOIA
KapTorpatuyeckon npoaykuum u
reonpoCTPAHCTBEHHbLIM IAHHbIM).

Ho 3tum cnucok npobnem He
orpaHuymBaetcs. [lpakTuyecku
OTCYTCTBYET CUCTEMA XpaHeHus
cywectsyowmnx nnaHos. Oduum-
anbHo oHAoaepxkKaTenem sBns-
totcs OTYMN «loc3emkapgacTpcbem-
ka» (BMCXATW) n nogpasgenerus
PocHepgBumkumoctu. PeanbHas xe
KapTWHA COBEpLeHHO Apyras —
marepuansl B GOAbLWUHCTBE Chy-
YaeB XpaHATCA TOMbKO B paiiOH-
HbIX Moapa3saeneHusx PocHepaBu-
XMMOCTH, TPUYEM NO-Pa3HOMY: Ha
)KECTKOi OCHOBEe M Ha Oymare, u
CKopee Kak MCKloYeHue, B pac-
TpoBOM Bupe. Ho, ecnu xpaHeHwue
MpOVCXOAUT B PACTPOBOM BUJE, TO
3a4acTyl Matepuanbl Na0X0 OT-
CKaHMPOBAHbl W HEKAYeCTBEHHO
o6paboTaHbl. BcTpevaetcsa nyta-
HMLA € rogamu o6HOBNEHUs, Ha-

npumep, KOrga CpeAn mMatepuanos
1992 r. nonagaeTca YyacTb marte-
puanoe 1980 r. Kakux-To nnau-
eTOB HE XBATAET, @ BCTPEYATCS
paiioHbl, TAe niaHbl COBCEM OTCYT-
CTBYIOT.

B 3akntoueHne, xotenocb Obl
OTMETUTb, YTO BE3BLIXOAHbIX CUTY-
aluit He cywecTByeT (N0 KpaiHen
Mepe, BCErAa MOXHO C03[aTb BCe
3aHOBO), 1 Ha laHHbIl MOMEHT Co-
BPEMEHHOrO Pa3BUTUA 3EMJIeYCT-
poiictBa B Poccum Bupatca cnegy-
foLLMe NyTW PelleHmns COXMBLLNX-
cs npo6nem.

1. BoccTaHoBNeHMe roc3akasa
Ha co3faHue u o6HOBNEHME Nna-
HoB MacwTtaboB 1:10 000 wu
1:25 000 gns ueneit 3emaeycTpon-
CTBA M aAHaNOTMYHOrO roc3akasa
Ha MOAEpHM3aLMI0 HOPMATUBHO-
TEXHUYECKON 6a3bl. BbinonHeHue
doHpopepxatenem QyHKUWIA Mo
XPaHEHUIO W TMpefoCTaBleHUIO
nonb3oBaTesNiAM, a [aBHOe, NO
cbopy, 0bpaboTke U mnoamepHa-
HUIO MaTepuana B COCTOSIHUM,
npeaycCMOTPEHHOM HOPMATUBHbI-
MU [LOKYMEHTAMMU.

2. MNpepoctaBneHne yHKLKNA
(hoHAOAEPKATENA OPraHM3aLUAM,
KenawluM BbINONHATL 06HOBE-
HWe 1 cO3[aBaTb HOBble MaTepua-
bl 33 CYET COOCTBEHHbIX CPEACTB
WAW C YAaCTUYHBIM UCNOJIb30BAHU-
€M TOCYAAapCTBEHHbIX CPEeACTB.
EcTtecTBeHHO, y 3TUX oOpraHu3sa-
UMA BOMKHA ObITb BO3MOXKHOCTb
OKynaTb 3atparbl N0 06HOBNEHMIO
MaTepuanoB W MO COLEpKaHUI
(hOHAOB. 3TO BO3MOXHO Ha OCHO-
Be KOMMEepYeCcKoro npefocTase-
HUS YCNyr BCEM JXEenawlum W
cBobOAHOI (B pamkax cobniofe-
HUs TpeboBaHUN [eiCTBYyOLLIErO
3aKOHO[ATENbCTBA)  MPOJAXKM
MNaHoB W UX MPOU3BOAHbIX, Bbl-
NONHEHWE WHBIX PaboT C UX UC-
nonb3oBaHuem. lpuyem coHpo-
AepaTtesb JOKEH ObITb anbTep-
HaTUBHLIM  TOCYLAPCTBEHHOMY,
4TOObI Yy NOTPEOUTENSA UMENCS BbI-
60p KaK Nno LueHe U CoCTaBy yCayr,
TaK ¥ NO HaAWyuio MaTtepuana.
MopepHu3auus HOpMaTUBHO-TEX-
HUYECKOW 6a3bl TaKXKe MOXeT
NPOBOAUTLCA MO MHULMATUBE UK
C y4yactuem nofobHbIX (OHAO-

AepxaTtenen B pamkax co3paBae-
MbIX CaMOPEryANpYEMbIX OpPraHu-
3aUMin MNU  HEKOMMEpPYEeCKUX
napTHepCTB.

B 3aknioueHue, xotenoch 6bl
OTMETUTb, YTO ANA POCCUIACKOTO
3eMJIeyCTPOMCTBA NOTepPsA TaKUX,
MCTOPUYECKU  CIIOXMBLIMXCA,
NPUBbLIYHbLIX U KpaiiHe HE0OXOLM-
MbIX MaTepuanoB, KaK MiaHbl
macwTtabos 1:10 000 u 1:25 000
LN Lenei 3eMneycTpoiiCcTBa, 3e-
MEeNbHOr0 KajacTpa WM MOHUTO-
puHra 3emenb, 6yget 60/bloM
yTpaTon.
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RESUME

A historical review is given for
the origin of specialized plans for
the land use application. These
plans' role and significance for
solving urgent land use tasks is
outlined. The author offers to
restore the government contract
for the creation and updatement
of the landuse plans as well as to
render functions of the fundhold-
er to the relevant institutions.




Tpuaga MNMnwce no
| 1] L

= 3NEKTPOHHLIE TOXEOMETPEI
 mTeocponuTel onTHYeck e
- mTecponwuTel aNEKTPpOHHEE
s Hueenupe onTuaeckue |
m Hueenupu undpoese
¥ Hweenupe nozepHee
aMNprbops eepTMkanEHorG

NPOEKTUPOEOHKS
i Pyunuie Eeanrpuxc:Teanue u
OQNEHOMEREI
n P}rnera:u
B

nMe0AR3MYECKME CNYTHUKOERIR CLTEME!

= HoeuroumonHoe obopygoearue GP3

u pUBORE HEPEIPYWEIRWETD KOHTRENS

nMzmepuTenn npodHoLT

m Bnaromepel

m Mzmeputenn caoresuu

n NupomeTpel
{BeckoHTakTHeEe MK-Tepmomerpe]

u TenwMHoOMEPE YABTRUIBYKOBEIE BNA
METONNOKQHETRY KLHA

n Hederrockons

1 MsmepuTEAN 30WNTHOTE cnod

n MaMepnTEAN HENPAKEHNA QPMETYRE M H
embpokoneBaHuni

u Mpubopel 4ns TennoduUsMYecKMX U
TENNQBEIX HIMEREHHA

n [pacconckaTenm

s MeTannogerekTopsl

u [opTGTHEHBIE POAHOCTAHUNK

n CTpoMTENBHBIE YROBHM

n CTpouTenbHbIE YINOMERDI

s dopoxHble Koneca

s dopoxHbeie pefku

s ting [1hk:
obyuaer pabote Ha
3NEKTPOHHEIX TOXEOMETPAX,
uMdpPOBLIX HUBENUPAX
H CNYTHHKOEBRIX reogeivyYeckKx
CHLTEMOX

: .. : i ."J:
P glelsiel | 1)
|57 P Nvuenana 112556



%

KANEHAAPb COBbITUN

-~ MockBa, 14-19*

MpaKTUYeCKUN KOHCYNbTALMOH-
Hblli ceMuHap «AKTyanusauus
pe3ynbLTaToB rocyAapCTBEHHOM
KafacTpOBOM OLEHKU 3eMmesib
HacesieHHbIX MYHKTOB»
PocHepBUXMMOCTb, YyebHO-Hayy-
Hbl LeHTp «3emna» PATC npu
Mpe3ugente PO

Ten/dakc: (495) 436-03-25, 436-
05-21, 436-90-27

E-mail: korneev@ur.rags.ru

~ Acrana (Kasaxcran), 17-20*

KoHdepeHuua nonb3osarteneit
ESRI u Leica Geosystems B Ka-
3axcTaHe u CpegHeit A3uu
«[ATA+», KasaxcTaHCKUI LeHTp
reoMHOPMaLMOHHbBIX CUCTEM
®akc: (3172) 94-80-96

E-mail: support@gis-center.kz
WHTepHeT: www.gis-center.kz,
www.dataplus.ru

~ HoBocubupck, 22-25*

13-7 exerogHas nojb30BaTe/b-
ckas KoHtepeHuna «Kapacrpo-

KAZAN

2-# Memnynapogneiil hopym

5-7 wWHrHA
2007 ropna

Bble TexHOnoruu. 3emneycr-
poiicTBo. YueT 3emnu U ob6bek-
TOB HeABUIKUMOCTU

«leokap nawoc»

Ten/dakc: (383) 352-13-33, 352-
14-04, 352-15-50

E-mail: info@geocad.ru
NHTtepHeT: www.geocad.ru

~ TioMeHb, 24-25

VI Hay4yHO-NpaKTUYeCcKUn cemu-
Hap «Wcnonb3oBaHue N'MC-tex-
Honoru ESRI u Leica
Geosystems B Hed)TerasoBoi
oTpacnuy»

«[1ATA+», «Cn6leolpoekT»

Ten: (495) 254-93-35, 254-65-65
®akc (495) 254-88-95

E-mail: dina@dataplus.ru
WHTepHeT: www.dataplus.ru

-~ Mocksa, 29-1*%

MpaKkTUYeCcKnin KOHCYNbTaLMOH-
Hbli  cemuHap «YnpaBneHue
3emJienonb30BaHUEM U 3eMmiey-
CTPOMCTBOM B MYHWLUMUNANbHbIX
o6pa3zoBaHUAX»

PocHepBUKMMOCTb, YueOHO-Hayuy-
Hblh UeHTp «3emna» PATC npw
Mpe3upente PO

Ten/dakc: (495) 436-03-25, 436-
05-21, 436-90-27
E-mail: korneev@ur.rags.ru

~ KasaHb, 5-7*

2- MexpayHapofHbii  dopym
Geoform+. Kazan'2007
BbicTaBoYHbIA  xonguHr  MVK,

MVK-Bonra, PockapTtorpagus
Ten/dakc: (843) 291-75-89, 291-
75-90, 291-75-93

E-mail: mvkvolga@i-set.ru,
mvkvolga@yandex.ru

WHTepHeT:
www.geoform-kazan.ru

-~ MockBa, 5-7*

XIV Bcepoccuitckuii hopym «Pbi-
HOK reouHgopmatukm B Poc-
cuun. CoBpeMeHHoe COCTosIHME U
nepcneKTUBbI Pa3BUTUAY
TNC-Accoumauus

Ten/dakc: (495) 135-76-86, 137-
37-87

E-mail: gisa@gubkin.ru
WNHTepHeT: www.gisa.ru

(843) 291-75-50

TEQONEIWA, KAPTOIMPAGKUA, TEOXHDOPMALWOHHEIE CHCTEMBI
WHHEHEPHLIE W3LICKAHWA W NPOEXKTHPOBAHWE

KALACTP W 3EMNEYCTPOACTED

WHTENNEXTYANLHLIE TRAHCMOPTHLIE CHCTEMEI K
CAYTHAKDEAR HABMTALLWA

TEXHONOrWK M DEOPY0BAHME 01TA WHMEHEPHO

TEQNOTWH W TED®HINKH

TEXHONOMWH M OEOPYIDBAHME ONA CTPORTENLCTEA
TOHHEMER W NOAIEMHEIX KOMMYHUKALWA

wwnw.peoform-kKazanru
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~ MockBa, 5-8*

[pakTUyYeCKUin KOHCYNbTaLMOH-
Hblii ceMWHap «3emneycTpou-
TeNbHble PaboTbl NPU UHBEHTA-
pu3auMM u MexeBaHUU 3e-
MeJib»

PocHeaBMXMMOCTb, YuebHO-Hayuy-
Hbll UueHTp «3emnsa» PATC npwu
Mpe3ngeHTe PO

Ten/dakc: (495) 436-03-25, 436-
05-21, 436-90-27

E-mail: korneev@ur.rags.ru

+~ MockBa, 14-16*

CemnHap «HoBble TexHosOrUM
c6bopa u 06paboTku reonpocTt-
PaHCTBEHHbIX AAHHBIX NpU pe-
KOHCTPYKUMM W 3KCNayaTauuu
NPOMbILUIEHHbIX 06 EKTOBY»
HMNM HABFEOKOM

Ten: (495) 781-77-77

®dakc: (495) 747-51-30
WNHTepHeT: www.navgeocom.ru

~ Ekarepun6bypr, 19-22*

Bcepoccuiickas Hay4YHO-TeXHUYe-
cKas KoHdepeHuuio «Ponb u me-
CTO AMCTaHLMOHHOTO 30HAUPO-

BaHUA 3emau B UHGPACTPYKTY-
pe NpOCTPAHCTBEHHbIX [JaH-
HbIX>»

PockapTorpadus, ®ryn «Ypanre-
onHpOpM»

Ten/dakc: (343) 375-49-05,
374-80-03

E-mail: ugi@ugi.ru

NHTepHeT: www.ugi.ru

~ PoctoB-Ha-[loHy, 17-19

5-71 Bcepoccuitckas KoHdepeH-
una «lpapocTpouTenbCcTBo U
nnaHMpoBaHue TeppuTopUanb-
Horo pa3sutua Poccum»
MMC-Accoumaums

Ten/dakc: (495) 135-76-86,
137-37-87

E-mail: gisa@gubkin.ru
NHTepHeT: www.gisa.ru

<~ MockBa, 4-10*

XIV TeHepanbHaa accamb6nes
MKA, XXIII MexpayHapopHas

KapTorpajuueckana KoHgepeH-
una u MexxpyHapoaHasa TexHU-
yecKas BbICTAaBKA
MexpyHapofHas KapTorpacuye-
cKkas accoumauus, PockapTorpa-
tus

Ten/dakc: (495)105-34-86,
268-99-04

E-mail: kls@mvk.ru,
pev@mvk.ru, nvs@mvk.ru
WNHTtepHeT: www.icc2007.com

~ XaHTbl-MaHcuinck, 12-14
WennoyHaig (Kanapa), 20-24
13-a MexpayHapoAHas KoOHdepeH-
una «UutepKapro-UHTeplUC»
MexayHapogHas KapTorpaduye-
cKkas accoumaums, PockapTtorpa-
¢ua u ap.

Ten: (34671) 5-89-87, 5-89-85
®dakc: (34671) 2-75-95
E-mail: SYY@npc-monitoring.ru

~ YykoBckuit (MockoBckas
06n.), 21-26
MexpyHapoaHbiii aBUaLUOHHO-

kocmuyeckuit canoH MAKC-2007
0AO «ABuacanoH»

VIl MexoyHapoaHas Hay4HO-NPaKTYEeckas KoHepeHuus
“Om chnumkbka k kapme:

ungpposbie homorpammempnueckiie
mexHoAorum”

17-20 centabpr 2007 r., Hecebbip, Bonrapus
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Ten: (495) 787-66-51

dakc: (495) 787-66-52
E-mail: maks@aviasalon.com
NHTepHeT: www.aviasalon.com

-~ Tennoxop «Muxaun
Kanuuuu», 17-19*

8-1 MexpyHapoAHas HayuyHo-
npakTuyeckas  KoHbepeHLUs
«leonHdopmaunoHHbIe TexHO-
noruu B Poccuun. CoBpemeHHoe
COCTOAHUE M NepCNeKTUBbI»
«3CT MA»

Ten: (495) 241-57-32

E-mail: nvwv@esti-map.ru
NHTepHeT: www.esti-map.ru

~ Hecebbip (Bonrapus),
17-20*

VII MexayHapoAHas HayyHo-
npakTuyeckas kKoHdepeHums «0T

CHUMKA K KapTe: uu¢gpoBble
toTorpammeTpuyeckme TexHo-
norumu

«Pakypc», GIS-Sofia (bonrapus)
Ten: (495) 628-20-01

®dakc: (495) 628-61-18

E-mail: conference@racurs.ru
NHTepHeT: www.racurs.ru

~ Jeinuur (FTepmanus),

25-27%

KoHrpecc u BbICTaBKa no reoge-

3umn, reouHgopmaTuKe n Kagac-

Tpy INTERGEO 2006

Hemelkas reofesuyeckas acco-

umauums (DVW)

WHTepHeT: www.intergeo.de

-~ MockBa, 4-6*
3-1 MexpyHapoaHas KoHdepeH-

uMs «3emna U3 KOCMoOCa — Hau-
6onee 3ddeKTUBHbIe pewwe-
HUAY»

NTL «Ckan3ke», HM «[po3pau-
HbI MUDP»

Ten: (495) 246-38-53

®akc: (495) 246-25-93

E-mail: conference@scanex.ru
WHTepHeT:  www.transparent-
world.ru/conference

-~ MockBa*
7-7 MexpyHapofHas KOHdepeH-
umMs 1 BbicTaBka «JlasepHoe CKa-
HUpoBaHue u uudpposas aspo-
cbemKka. CeroHa u 3aBTpa»
Poccuiickoe obuiectBo copeiict-
BUA pa3BuTuio oTorpamMmeTpun
M AWCTAaHLWOHHOIO 30HAMpPOBa-
Hus, OAO «laznpom»
Ten/dakc: (495) 959-40-81
E-mail: conference@rsprs.ru
WNHTepHeT: www.rsprs.ru

NpumeyaHue. 3HaKOM ««» OmMedeHbl MepoNpUAMUS, 0UYUATLHbIE YYACMHUKU KOMOPbLIX NOAyYyam oyepedHol Homep
)ypHana «leonpogu».

Ckan3kc
Ha NYYWYI0 UAEH MO UCNONL30BAHMID KOCMUYECKNUX CHUMKOB
B Hayke u 06pazosaHuu/ B BusHece n YnpasneHuu

Bee marepuane, heobxonmmue yHacTHRRyY
ANA PEANKIAIME EF0 MAEH, NREAGETARNARTER
Ha CE0BDAHOR JCHORE

oo 20 anpens 2007 r. — npHeM 3aAB0E
0T YIACTHREDR
NpeaocTaaneH1e
Ik [

&0 1 HoAbpa 2007 r. —

Uepemoxna Harpampenua noGegutenel COCTOMTCA BO BPEMA NPOBeeHUA

B TPETHER MEMAYHAPOAHON KOHDEPEHLIMM

3EMJIA N3 KDCMDC#;

HAWBONEE 3@ PEKTUBHBIE PELLIEHNA

119021 r. Mockes, ya. Pocconsmo, 5022, cip, 1
Ten. fagc: +7 (495) Fah-2393

- E-mail: konkursi@scanexu
v transparentworldny conference
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www.gsi2000.ru

www.injgeo.ru

www.prin.ru

www.csoft.ru

www.talka-tdv.ru

www.cad.ru

www.gisinfo.ru

www.scanex.ru

www.geoform-kazan.ru

http://icc2007.com www.aviasalon.com




