JAN/ALD

3o0n0T0# CNOHCOP

INTERGEO 2012
20 NET KOMNAHWU «COB30HA»

0 I'’C KA3SAXCTAHA, POCCHMH,
BENIOPYCCUMU U YKPAUHDI

WHEPLUUANBHBIE CUCTEMbI:
AATYUKW MIMC U BOT

TEXHONOIMK LEICA GEOSYSTEMS.

HA3EMHOE 3D CKAHUPOBAHME

HOBbIE BO3MOXHOCTH
MO PLATEIA

BEAEHUE BAHKOB
MPOCTPAHCTBEHHbBIX BAHHbIX

KOHTPOJIb 3EMEJIBHOIO
3AKOHOJATENBLCTBA MO
AAHHbIM 133 U3 KOCMOCA

W3MEPEHME BbICOT BEPLUWUH
FOPbl BENVXA HA ANTAE

c— HAVYHO-TEXHUYECKWIA JXYPHAN 110 TEOJE3WUM , KAPTOTPA®UM U HABUTALIUK



http://publ.lib.ru/
http://www.geoprofi.ru

Mol npegnaraem KOMNASKCHLIC PEWIGHNA B QUCTAHUMOHHOM

30HQUPOBAHUM, UMPEOBOM KOPTOrPAPUN U reONHPOPMATKES

ANCTAHUWOHHOE 30HAUPOBAHUE

MocTtaBKa KOCMUYECKUX CHUMKOB € 3apybex-
HbIX U POCCMACKUX CNYTHUKOB

WorldView-2; GeoEye-1; TerraSAR-X; IKONOS;
QuickBird; WorldView-1; Pleiades-1; ; UK-
DMC2; EROS A,B; FORMOSAT-2; ALOS
(PRISM, AVNIR-2, PALSAR]); SPOT-1,2,4,5;
IRS-1C,1D; CartoSat-1,2; IRSP6 (ResourceSat);
Terra (ASTER, MODIS), Landsat-5; Landsat-7;
KeyHole;

B nepcnektuse: SPOT-6,7; Geokye-2;
WorldView-3; NigeriaSat-2

Kometa (KBP-1000, TK-350); MK-4; K(DA-1000;
KAT3-200; MoHuTop-3; Pecypc-AK1

B nepcnektupe: Kanonyc-B; BKA; Pecypc-I1
OnTMManbHOE NOKPbITUE 3a4aHHbIX PaloHOB
KOCMUYECKMMU CHUMKaMU B COOTBETCTBUM C
TpeboBaHMAMU K UX TOYHOCTHU, KQYECTBY U CTO-
UMOCTW.

LUOPOBAA KAPTOTPAOUA

Co3gaHue uudposbix Tonorpadpuyecknx n Te-
MaTUuYecKkux KapT pas3fnnM4yHoro MaclTtaba;
ObHoBneHue undpoBbIX TONOrpapuUUecKmx u
TeMaTuyeckux KapT pa3nnyHoro macwrtaba no
MaTepuanamM aspokoCMUYECKNX CbeMOK.;
Co3pgaHune 1 conpoBoXaeHne reorpapumyeckmx
uHpopmaumoHHbix cuctem [FTUC) paznuunoro
Ha3HaueHwus;

Pa3spaboTka n BHegpeHue reonopTanbHbiX Tex-
HONOrMK Ha npuHumMnax Heoreorpadun.

Ten.: (495) 319-8180, 319-8424; Dakc: (495) 319-8179
Mockga, yn. M. lOwyHbckas, gom 1, kopnyc 1, odpuc 304-308

innoter@innoter.com www.innoter.com

®PoTtorpamMmeTpuyeckasn obpaborka
BeicokokauyecTBeHHas umdpposas obpaboTka
KOCMWYECKUX CHUMKOB: LLBETHbIE CUHTE3UPO-
BaHHble n3obpaxkeHusa n Mo3amku, optodoToc-
HUMKKN 1 opTodOTOMNNAHbI;

Co3paHue undpoBbix Mogenen penveda n
MECTHOCTU;

TpexMepHas susyanusauus (3D) npocTpaH-
CTBEHHOW MHPOPMaLMK, B TOM YUCSE U MO OfM-

HOYHOMY CHUMKY;
Ycnyrv no co3paHuio KOMMNIekcoB TeMaTnye-

ckon 0bpaboTkm asapokocMuyeckon nHpopma-
Unu.

NMPOrPAMMHOE OBECTIEHEHME

PaspaboTka nporpaMmHoro obecnevyexus cne-
UManbHOro Ha3Ha4eHud;

MocTaBka nporpaMMHoro obecneyeHms oT KOM-
naHuun Bentley: BentleyMap n Microstation, a
Taike OrthoMap. B nepcnektuBe pelweHus ot
Erdas, Intergraph u SimActive.

FEOAE3UYECKUE PABOTDI

Bce Bugbl Tonorpado-reogesnyeckux pabort;
[eope3snyeckune U3blCKaHUA.

[ €0HHOBALIMOHHOE AreHTCTBO

'UHHO ep



YBaxaemble Konnerun!

MNepen Bamu 60-it Homep xypHana «feonpoduy, NofBOAALMIA UTOT NyTKW, NpoiigeHHoro 3a 10 net!

Bo3spauasce B 2003 r., K nepef0BOii CTaTbe NEPBOro HOMEPA, Mbl C YBEPEHHOCTbIO MOXEM CKa3aTb, YTO
penaKLmMu XypHana yaanoch BbINOJHWTE 6ONLWKUHCTBO 00ELWAHWIA, AaHHBIX YATATENAM U NapTHEpPaM.

B HacTosLee BpeMs xypHan 00be[MHAET CNEeLManucToB, paboTatLmx B pasHbix 061acTsx Ha Beeil Tep-
putopuun Poccuiickont Pegepauun. Ytobbl yoeanThCS B 3TOM, NPUBELEM HEKOTOPbIE OpraHuU3aliuu, KOTo-
pble aBnatoTcA nognucynkamm xypHana: 'Yl «MocropreoTtpect», KomuTeTbl N0 rpagocTpoMTENbCTBY U ap-
xutekType (CaHkr-MeTepbypr, KpacHogap), Ynpaenenus kanutansHoro crpoutensctea (Coun Hopunbcek,
TonbsaTTH, KypraH, MeTtpo3aBoack, MockBa), «LoMOCTpOUTENbHbI KOMOUHAT 1», YnpaBneHus Pocpeectpa
(bapHayn, Kupos, Mocksa, Camapa, CaHkT-letepbypr, TiomeHb), CeBepo-KaBkasckoe ATTl (Maturopck),
TocueHTp «Mpupogay, LHUNTAuK, MUNTAnK, «Pycluapo-bypeiickas MC 2» (Amypckas 06:.), «CeBepan-
ma3» (ApxaHrenbck), «[aznpom MX», «HapbsaH-MapHedTerasy, «Yyanunckuit TOK», LN «JleH3onoTtonpo-
ekt (bopaii6o), «Jlykoiin-YeuHckHedrerasy, «Kosgopckuii TOK», «fa3npom TpaHcras KasaHby, «TaTACY»
(KasaHb), «LlenTpcubHedTenposoa» (AnbmeTbeBck), «YpaitnopHedreras», «laznpom TpaHcras» (Cypryt),
«Jlykoiin-3anapHas Koranbimy, «fasnpom fobbiuya» (YpeHroit, Hosbpbck), «Aunmrasy (HoBbiit YpeHroi),
M0 «Hopunbckreonorusy, «3anneconpoekt» (bpsaHck), ®unuan «Pocnecundopr» (TiomeHs), «CeB3anne-
cnpoekt» (CaHkTt-Metepbypr), 20 LMK, MHUNC, «LNCU3x» (Teeps), AkyTMHUNC, Tpect TPUN (CankT-Me-
Tepbypr), «Cnbpeunpoekt» (HoBocubupck), «JleHrunpopeutpaHcy, «loc3emkagactpcbemka» (Xaba-
poBck), KoHuepH «Bera» (CatkT-MeTepbypr), «Poccuiickne kocmuyeckue cuctembl», «CKL Pocatomay,
PHUWL, (CapaHck) u ap.

K Hum cneayer p[o6aBuTb uYuTaTeneil 3NEKTPOHHOM BEPCUM JKypHana Ha Hawem caiite
(www.geoprofi.ru), rae B OTKpbITOM 4OCTyNe pa3MelLeHbl BCe HoMepa XypHana (pasgen «Karanor xypHa-
NI0B»), OTAENbHbIE CTaTby, aHHOTALMM K HUM Ha PYCCKOM W aHIIMICKOM fi3blKax, @ TaKe CBefeHUs 06 aB-
Topax (pa3gen «Haww naptHepsl»). ExxeMecsiyHo Ux npocmaTpuBaeT 6osee YeTbipex ThiCAY YHUKANbHbIX
nocetuteneii n3 200 ropofoB Poccuu 1 6onee ofHOM Thicsiun — 13 80 cTpaH Mupa. [onck oTAenbHbIX CTa-
Tel MOXET OCYLLECTBAATLCA KaK MO aBTOPaM, TaK U

T mm——— s | | no py6pukam xypHana B pasgene «Mybaukauumy».
Kpome TOro, ypHan pacnpocTpaHseTcs cpeau
ey § — % _ YYaCTHUKOB KOH(EPEeHLNi, BLICTABOK U CeMMUHa-
s | w0 y pOB, NPOBOAMMBIX B Pocngl, ctpaHax CHI u 3a py-
6exom. C MHdopmaumein 06 3TUX MeponpuUATUAX
THpOE e R e | =
prtesemmse ) o { MOXHO 03HAKOMUTLCA B paspene «Kanenpaps co
ObITUII» B XKypHaNe 1 Ha caiTe.
WiTepueT-pecypos | L8 J 3a 10 net B xypHase ony6anKoBaHo okoso 740
; cTaTeil, He cYMTas HOBOCTEl. 532 cTaTb, pa3me-
Hopre: u npaso A
ST - lWeHHble B pasgene «TeXHONOTMKU», MOCBALLEHbI
r— npubopam, NporpamMmHoMy obecneyeHuto, TexHo-
JIOTUSIM U OMNbITY UX UCMOb30BAHUS B PA3NUYHbIX
m i ~
gl | obnactax. Pacnpepenenue ny6nukaLuit no apyrum

pybpuKam XypHana npuBedeHo Ha Auarpamme.

crateil. K coxanenuio, 06beM ypHana, orpaHu-
YeHHble (hMHAHCOBbIE pecypchbl U Apyrve MPUYMHbI HE N03BOJIAIOT ONy6aMKoBaTh UX BCe. [pUHOCUM N3BU-
HEHWA aBTopaM, CTaTb/ KOTOPbIX A0 CUX MOP HEe NOSBUAUCH B XypHane.

CyliecTBEHHbIM JOMOMHEHWEM K XYPHANY ABAAIOTCA KHUMM U3 cepun «bubnnoTeka HayuyHO-TeXHUYec-
KOro JKypHana no reofe3uu, kaptorpadumn u Hasuraumm «feonpodu», NOArOTOBNEHHbIE U U3[AHHbBIE NPU
HenocpeacTBeHHOM yyacTuu pepakumnn. Cpean Hux: «HasemHas undpactpykrypa M'HCC gna ToyHoro nosu-
unoHuposaHusay» (astop 0.B. EBctachbes, 2009), «MecTHble cucTembl koopauHat» (astopsl A.Ml. fepacu-
moB, B.[. Ha3zapos, 2010, 2011 — BTopoe n3aaHue) u «CnyTHUKOBble reopesnyeckue cetu» (aBTop
A.Tl. Tepacumos, 2012).

Mbl Hapeemcs, 4TO XypHan «leonpodu» cymen 3aHATb AOCTOHOE MECTO Cpefu NpodeccuoHanbHbIX
POCCUIICKMX 1 3apybeXHbIX U3aaHui. M B 3TOM, B NepBYyio 04epefb, 3aciyra Halux aBTOpPOB, JOBEPUBLUMX
CBOM COKPOBEHHbIE MBIC/IN M OMBIT ANS UX NYOAUKALUY.

Pepakuus xypHana 6narofiaput Bcex, KTO NOBEPU/ B HAC B NEPUOJ CTAaHOBNEHUS U MPOLOMKAET N0j-
AepXnBaTb B HAacToALiee BpeMs.

B npepnBepun HoBoro rofa nosgpasnsem aBTOPOB, NApTHEPOB W YWTATeNeN HALIEro XypHana c HacTy-
natowum 2013 rogom!

Pepakuus xxypHana
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—{ ) YHuKanbHas TexHoaorms LongLink™ — ynpasae-
Hue npoueccom cbopa AQHHLIX HQ YAQAEHUH
A0 300 m
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Pepakuma 6naropaput KomnaHum,
nopfepiKaBsliMe n3faHue KypHana:

JAVAD GNSS (3onotoii cnoHcop),
Trimble Navigation,

VA «MiHHoTep», «PycHaBreoceTby,
«TEOCTPONU3BICKAHWAY, «CoB30HAY,
lpynna komnanui CSoft, VisionMap,
Pacific Crest, «EBpoMo6aiiny»,
«HABTEOKOM», «leoHaBurauus,
Spectra Precision, GPS COM,
«leopesnyeckue npubopei», FOIF,
«Kpeno-[unanory, Kb «laHopamay,
«Pakypcy, «leomeTp-LieHTp»,
HaBuraumMoHHO-reofe3nyecKknin LeHTp

COAEPXAHUE

3patensb
UHdopmaymoHHoe areHTcTBO «TPOM»

[eHepanbHbIN fUpeKTOp
B.B. lpowes

[naBHbIV pegakTop
M.C. PomaHuukKkoBa

PepakTop
T.A. KameHcKas

lepeBop aHHOTaUMM cTaTeln
E.b. KpacHoneBueBa

[lm3ainH maketa
U.A. MeTtpoBuy

[n3aitH 0610XKM
U.A. MeTtpoBuy

NHTepHeT-noanepxka
A.C. KHAa3eB

MoytoBblit appec: 117513, Mocksa,
JleHunHckuit np-1, 135, kopn. 2
Ten/dakc: (495) 223-32-78
E-mail: info@geoprofi.ru
WHTepHeT-Bepcua
www.geoprofi.ru
lepeneyatka matepuanos 6e3 paspelieHus
pefakumu 3anpelaetcs. MHeHMe pegakLuu
MOXEeT He coBnafjatb C MHEHWEM aBTOPOB.

Pefakuus He HeceT OTBETCTBEHHOCTU 33
COfiepKaHMe peKnamHon nHhopMaLmm.

CBMpeTeNnbCTBO 0 pernctpayuu B MuHneyatu
Poccun MU Ne 77-14955 ot 03.04.2003 r.

MepruofuyHOCTb U3aaHNS —
WecTb HOMEPOB B rOA.

WHpeKc ansa noANMUCKM B KaTanore
ArenTcTBa «Pocneyatb» 85153.

Tupax 5000 3k3.
LleHa cBoboaHas

Homep noanucaH B neyatsb
12.12.2012 r.

Meyatb N3gatenbctBo «llpocnekT»

IOBUNEN

B.WN. Muxaiinos
20 JIET KOMNAHUUN «COB30HA». UTOTU PABOTHI U
MNAHbI HA BYAVLUEE

TEXHOJIOTUHK

B.A. laBpunos, C.M. Pui6HUMKOBa, C.B. JllobumueBa
OMbIT HEHELLKOTO AO NO KOHTPOJIKO COBNIOAEHUA
3EMEJIbHOI0O 3AKOHOJATEJIbCTBA C MOMOLLbHO
CHMUMKOB C KA RAPIDEYE

B.K. Anppees, M.3. [Ixanneucos, E.B. Hosukos, M.JK. CarbiHabIK,
Y.[. Campartos, B.H. ®unatos, K.b. XaceHos, B.B. XBocTos
COCTOAHUE U AKTYAJIbHBIE NPOBJIEMbl MOAEPHU3ALIUU
I'TC PECNYBJIMKNU KA3AXCTAH

M.10. baiikos
WHHOBALIMU B HEGTEFA30BOM OTPACIU

[.B. Wenaes
CPABHEHME JATYUKOB MIMC U BOT

C.A. Anekcees
CPEACTBA BEAEHUA BAHKOB MPOCTPAHCTBEHHbIX JAHHbIX

A.A. MNeHbKoOB
HOBbIE BO3MOXXHOCTU NPOEKTUPOBAHUA ABTOLOPOT
B MPOrPAMME PLATEIA

TEXHOJIOTUN LEICA GEOSYSTEMS

TEXHOJIOTMWU HA3EMHOTO 3D JIASEPHOTO CKAHUPOBAHMUA
HA KOCTOMYKLWICKOM XEJNE30PYAHOM MECTOPOXAEHUMN

A.H. Uckpun
TEXHOJIOTUW HASEMHOIO 3D JIA3SEPHOIO CKAHUPOBAHUA
B HU TNY

[O.A. Typa, I.T. lleByeHko
COBPEMEHHbLIE U3MEPUTEJIbHbIE TEXHOJI0TUU
HA KA®EJLPE KAQACTPA U TEOUHIKEHEPUU B KYBITY

HOBOCTU

INTERGEO 2012 — OT FEONPOCTPAHCTBEHHbIX JJAHHbIX
K NPAKTUYECKUM AEACTBUAM

NPOrPAMMHOE OBECNEYEHUE
COBbITHUA

MWUP YBJIEYEHW A

t0.A. YepmoweHueB
NEPBAA POCCMMCKAA TEO3KCNEANLMA NO U3MEPEHUIO
BbICOT BEPLUWH TOPHOI0 MACCUBA BEJIYXA HA ANITAE

WHTEPHET-PECYPCbI

KANEHAAPb COBbITUM
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0B MIEN

Mepeas nybnukaums komnaHum «Co3oHa» B ypHane «leonpodu» N2 5-2004 6bina nocesLeHa
MCTOPUM CO3AaHWA KOMNAHMW, HaNpaBieHWUAM U NepcrekTuBam ee featenbHocTu. Ee aBTopom cTan
Bnagummnp Nocudosny Muxainnos, reHepanbHbliil fupektop komnaHun «CoB3oHA». 3Ty CTaTbIO MOX-
HO cYMTaTb OTNPaBHON TOYKON ANA AaNbHENWero COTPYAHMYECTBA PeAaKLMN XKypHana co cneuua-
JINCTaMM KOMNAHMUU. 3a BOCEMb NIET Ha CTpaHuLax «lfeonpodu» 6bi10 ony6MKoBaHO 33 cTaTby, Noc-
BALLEHHbIe KaK faHHbIM [133 13 KocMoca 1 NporpaMMHO-annaparHelM KoMnaeKcam A UX NoayyeHus,
TaK U MHOFOYMCIEHHBIM BbINOJHEHHbIM NpoekTam. B 2012 rogy komnaHuu «CoB30HA» UCMOAHUAOCH
20 net. MNo3apaBnss KOAJEKTMB KOMNAHUM C 3TOW 3HAMEHATeNbHOI AaTOM, pefaKLms XypHana o6pa-
Tunacb k B./. MuxaiinoBy c npocb60il pacckasarb 0 TEKYILEN AesTeNbHOCTU KOMNAHUK U NiaHax Ha
bynyee.

Pepakuus xxypHana

20 JIET KOMINAHUWN «COB30HJ».
UTOTU PABOTbI U MJIAHDI
HA BYAVLIEE

B.U. Muxainnos (Komnanus «Cos3oHay»)

B 1973 r. OKOHYMN KOHCTPYKTOPCKO-MexaHuyeckuit cdakynbter MBTY um. H.3. BaymaHa no cneumanbHocTu
«UHXKEeHep-MexaHUK». locne ero oKoHYaHus pabotan B B/4 33859, ¢ 1976 r. — Bo BHUW3InektpomexaHuku. C
1992 r. pabotaer B komnaHuu «CoB30HA», B HacToslee BpeMsi — reHepanbHblii Aupektop. Kangupar

TEXHUYECKNX HayK.

«Mb1 20pdumca umozamu Haweli pabomoi
u c onmumu3mom cmompum 8 6ydywiee!»

~ B 2004 r. B komnaHuu «CoB-
30HA» paborano 12 cotpya-
HUKOB, U UX OCHOBHOE BHU-
MaHue 6blN0 HanpasneHo Ha
OpraHusauuio M yyactue B
npoektax B o6nactu [133.
Kak wu3MeHunucb cocraB
KOMNaHUM U HanpaBneHus
ee feATeNbHOCTU?

Bce npowepwwe rogbl kKomna-
Hua «CoB3oHg» ymensna 6onb-
Woe BHUMAHWE AaHHbIM AUCTAH-
LLMOHHOTO 30HAMPOBaHUA 3emMau
(O33) u3 kocmoca. Mbl aBnsemcs
napTHeEpaMu BeAylMUX MUPOBbIX
MOCTABUWMKOB 3TUX [AAHHbLIX W
npou3soaHoin npoaykumm: OAO
«Poccuitickne Kocmmyeckue cuc-
Tembly, DigitalGlobe (CWIA; nna-
TUHOBLIN  nmapTHep), GeoEye

(CLLA), RapidEye AG (lepmaHus),
MDA (Kanapa), Astrium GEO-
InformationServices (®paHuns-
l[epmanuns), e-GEOS (Mrtanus),

B.U. Muxaiinos, 2eHepanbHbIli
odupexkmop KomnaHuu «Co830H0»

PASCO (AnoHusa) u ap. OgHako ¢
OypHbIM pa3BUTUEM UHGOPMALIU-
OHHbIX TEXHONIOTUI U BHEAPEHU-
€M WX B MPaKTUKY CTan MoBbl-
WaTbCA CNPOC He TOIbKO Ha KOC-
MUYecKne CHUMKM, HO M Ha roTo-
Bble reoMH(OpMaLMOHHbIe pelue-
Hua. Hawa KomnaHus, obnapas
BbICOKONPOGhECCMOHANbHbIMY
cneLuannucTamu, o4YeHb 6bICTPO
cyMena nepecTpouTb CBot pabo-
TY M CYWECTBEHHO paCWWUPUTb
cchepy NpefoCTaBNAEMbIX YCIYT.
B HacTosAwee Bpema 0CHOBHOM
muccueir KomnaHum «CoB3oHO»
ABNAeTCs pa3paboTka M BHeape-
HMe reonHOPMaLMOHHbIX pele-
HWUIA, MHPOPMALMOHHO-AHANUTU-
yeckoe obecneyeHue tenepanb-
HbIX, PErMOHaNbHbIX U MYyHULM-
NasbHbIX OpPraHoB BAAcTW, rocy-



IOBUAEN

LAPCTBEHHbIX OpraHu3auuii u
KOMMepYecKnx Komnauui. [mas-
Hasf Hawa 3ajaya — BHejpeHue
B NPaKTUKY peLleHunii, NoBbiLato-
wmux 3hdeKTUBHOCTL ynpaBsJe-
HUS, PAaCKPbIBAOLLMUX UHBECTULM-
OHHYI0 NPUBIEKATENBHOCTb Peru-
OHOB. Mbl paboTaem co BceMU BU-
LaMWU MPOCTPAHCTBEHHbIX [aH-
HbIX, MOJIyYaeMblX B pe3ysibTare
KOCMWUYECKOW M a3pocbeMku (B
TOM yucne, ¢ 6eCNUOTHBIX NeTa-
TeNbHbIX annapaTtos), BO3AYLWHO-
ro U Ha3eMHOro Na3epHoro CkKa-
HUPOBAHMUA, WNPOKO MCMNONb3yeM
HaBUTaLMOHHbIE CUCTEMbI, METO-
Lbl TeMaTWyecKoro Kaprorpadwu-
poBaHus u ap.

NHdopMaLMoHHbIe TeXHONO0-
TUW COCTABASAIOT OAHY U3 NABHbIX
chep MHTEpPecoB KOMMaHUM
«CoB30oHa». Mbl npeanaraem KoH-
LenTyasbHO HOBblE, MHHOBALM-
OHHble, moaxofbl, pabotas Hag
LaNnbHeilWnM CoBepLEHCTBOBA-
HMEM U pa3BUTUEM TEXHOJOTUIA,
OCHOBAHHbIX Ha WHTErPUPOBAH-
HbIX CEPBEPHbIX reoMH(OpMaLm-
OHHbIX peleHUsx M 006NaYHbIX
BbIYNCNEHUSAX.

B HacTosiwee Bpems B Komna-
HUK paboTtaeTt 130 yenosek. 310
cneymanncTtsl B 061aCTU reomH-
tbopmaLuoHHbIx cuctem, [33,
KapTorpaduu, doTorpammerpun
W LpYrux AUCUMNANH, CPEAN HUX
KaHaupaatel M JOKTOpa HayK. Y
HacC MONOLON KONNeKTUB —
CpeaHuMin BO3pacT COTPYAHMKOB
cocrasnseT 34 roga. OHM nocTo-
SHHO TMOBbIWAIT CBOW 3HAHUSA:
npoxoasat obyyeHue B acnupaH-

RIPHAN 0 MEhpagey,

Type, NOJyYyaloT BTOPOe BhiCLWee
unu 6usHec-obpasoBaHue.

Momumo noppaspenexunii, 3a-
HUMAIOLMXCA NOCTABKOW AaHHbIX
[133 u nporpammHoro ob6ecneve-
HUS, KOHCANTUHIOM U TeXHUYec-
KON NOAAEepXKON nonb3oBare-
Nneil, B KOMNaHMM UMEKTCA nof-
paspeneHns cneuuanbHoit ¢o-
TOrpaMMeTpuyeckoin U Temartu-
yeckon 06paboTKM AaHHbIX [133,
kapTorpacum u reopfesuu, obpa-
60TKM pajapHbIX AaHHbix [33,
MC-npoektupoBanus, TNC-aHa-
JINTUKW, KOMMNEKCHbIX NPOEKTOB,
MHDOPMALMOHHBIX TEXHONOTUA.
Pa3BuBaercs HanpaBneHue, CBA-
3aHHOe C co3aaHueMm WHdOpMa-
LMOHHBIX cucTeM obecnedyeHus
rPafoCTPOUTENbHON feATeNbHOC-
TW, N0 KOTOPOMY YK€ peann3oBa-
HO nopsajaka 15 npoekTos.

Y Hac oTkpbinuch 2 cdunuana
— B Ekarepunbypre u KpacHopa-
pe, KoTopble cTabunbHo paboTa-
0T U yCnewHo BbINONHAT reo-
MH(OPMALIMOHHbIE MPOEKTHI.

HIMCTAHU oo

MocneaHue aBa roja Crasu
ans komnaHum «CoB3oHA» nepe-

noMHbiMKM. OHa OKOHYaTeNbHO
npeBpaTuUiach M3 BeAyllero noc-
TaBLWMKa faHHbIX [133 B KpynHoro
CUCTEMHOro WHTerparopa B 06-
nactm TUC u nHdopmaynoHHo-
aHaAIUTUYECKMX CUCTEM KOCMU-
Yyeckoro MoHuTOpuHra. Hecmotps
Ha 1o, yTo B 2011-2012 rr. Kom-
naHuein ObiIM  peanu3oBaHbl
KpynHeilme npoeKTbl Mo noc-
TAaBKaM [aHHbIX KOCMUYECKOMN
CbeMKMW, OCHOBHAs npubbinb Obl-
Na MojlydyeHa MMEHHO OT peanu-
3aUMM KOMMNEKCHbIX MPOEKTOB U
reoMHPOPMALMOHHbBIX PeLIeHWIA.
370 No3BOAMIO YBEAUYUTL 0060-
poT KoMNaHuu 6onee Yem B 2 pa-
33, 6bI710 3aKN04YeHo oKono 2300
AOrOBOPOB, BO3POC/IO YMC/IO HO-
BbIX 3aKa34MKOB, KIUEHTCKas Oa-
3a 3HAYMTENbHO paclupunach u
B HacTosllee BpeMs BKJKOYAET
6onee 4000 opraHusauuii.

~ Pacckaxute o Haubonee uH-
TepecHbIX NPOeKTax, BbINoJ-
HEeHHbIX KOMNaHueun 3a noc-
nefHue asa roaa.

B nocnepgHee Bpems komnaHus
aKTUBHO paboTaeT C afMUHUCT-
pauusmu psaga pernoHos Poccum
no BHELPEHWI0 MHHOBALMOHHBIX
reouHMOPMALMOHHBIX pelleHNn.
Bce 310 no3BonfeT HaM ycrnewHo
BHOCWTb CBOW BKNag B pa3suTue
eANHOrOo MH(OPMALMOHHOIO
MPOCTPAHCTBA CTPaHBI.

KomnaHua «CoB3oHa» umeer
OMbIT YCMeWHOro COTPYAHMUYeCTBa
C OopraHamMum WCNONHUTENbHOM



0B MIEN

BNacTM QefepanbHOro U peruo-

HaNbHOrO VYPOBHA, BEAYWMUMY
POCCUIACKUMWN KOMNAHMAMU Hed-
TerasoBoro, 3HEpreTuyeckoro,
TeNeKOMMYHWUKALMOHHOTO, TPaHC-
NOPTHOTrO, arponpoMbILLAEHHOrO,
Necox0o3AMCTBEHHOTO U Lpyrux
CeKTOpPOB 3KOHOMMWKM. 3aKa3uu-
KamMu npoeKToB aBnaawTcA: Mu-
HUCTEPCTBO CENbCKOTo X03ANCTBA
P®, MuHuCTEpCTBO NMPUPOAHBIX
pecypcoB u 3konoruu PO, Agmu-
HUCTpaunsa KpacHopapckoro
kpas, MpaButenscteo Pecny6iu-
kn bypsatus, ®IYN «Pocnecut-
tdopr», 0AO «lasznpom», OAO HK
«PocHedTb», OAD «JlebeanHcKuii
[OK», 3A0 «Tpan3ac», TOO Kopno-
pauua «Kaszaxmbic» WM MHOrue
apyrue.

Cpepm pa3paboTaHHbIX U pea-
NN30BaHHbIX B NOCNEAHEee BpeMms
MPOEKTOB MOXHO BbIAENUTb CUC-
TeMY AWUCTAHLMOHHOTO MOHMWTO-
puHra 3emesnb M aBTOMaTU3Mpo-
BaHHYI CUCTEMY 3eMefb CeNbC-
KOX03A/CTBEHHOT0 Ha3HayeHus
ana MuHcenbxo3a Poccuu, cos-
MECTHBII MPOEKT M0 CxeMaM 03e-
neHeHns ctonuubl ¢ HUMW Ten-
nnaHa MocKBbl, reonopTan u cuc-
TeMy KOCMUYECKOr0 MOHUTOPUH-
ra WMpkytcka, T'MC muHucTepcTea
MMYLLECTBEHHbIX U 3EMeNbHbIX
oTHoweHwuit bypsatuu, N'MC moHu-
TOPMHIOBOrO LeHTpa ropoja Ap-
MaBupa.

Pacwupsertca reorpacdus Ha-
wein peatenbHocTn. MomMUMo Bbl-
MONHEHWS MPOEKTOB AN MHOTUX
pernoHoB Poccum, mbl paboTaem
C rOCYLAapCTBEHHBIMU CTPYKTYpa-

MU M KOMMEPYECKUMU KOMMAHUA-
mu benopyccun, KaszaxcraHa, Yk-
pauHbl U ApYrux CTpaH.

~ Kakum Bbl Bupute 6yayuiee
F'NC-TexHonoruim, BHeppe-
HUEM KOTOPbIX aKTUBHO 3a-
HUMaeTCcAa KomnaHua?

OCHOBHOW BeKTOp AanbHeil-
Wero pas3BUTUA pblHKA TFE€OUH-
dbopmMaTuKM Ham BUAUTCA B
KOMMNEKCHOM UMCNOJIb30BaHUU
pasAuYHbIX TEXHOMOTUiA: puc-
TAHLMOHHOrO  30HAMPOBaHMUSA,
reouHGOPMaLUOHHbLIX CUCTEM,
nporpaMMHO-anmnapaTHbIX
CPeACTB ONepaTUBHOrO nosyye-
HWUs, 006pabOTKM, XPaHEHMUA U
NpeAoCTaBNEHUS [AHHbIX MOJb-
3oBatensaM. B uHcopmaunoHHOM
o6wWwecTBe NpPOCTPAHCTBEHHbIE
AaHHble UrpaioT Bce 6onee 3Ha-
yumylo  ponb. Kocmuyeckne
CHUMKN — BaXHblil UX 3NIEMEHT,
HO He efMHCTBeHHbI. Bce ak-
TUBHee B KayecTBe UCTOYHWKOB
MPOCTPAHCTBEHHbIX JAHHbIX WC-
NoNb3ylTCA MaTepuanbl as’po-
thoToCLEMKM, B TOM yuche c bec-
MUNOTHBIX JIeTaTebHbIX annapa-
TOB, HaBUTALMOHHbIE CUCTEMBI,
LaHHble BO3JYLWHOMO U HA3EMHO-
ro 1a3epHOro CKaHUpoBaHUs, To-
norpacuyeckas U KapactpoBas
CbeMKM W T. A. PasHooGpasue
3ToN uHdopMauun TpebyeT ee
WHTerpauuu ans UCnosb3oBaHus
B KOMMJEKCHbIX NPOEKTax B Le-
NAX NONYyYeHUs CUHepreTuyec-
koro acdekra.

B kauecTBe rnaBHOro WMHCTpY-
MeHTa paboTbl C MPOCTPAHCTBEH-

HbIMW AAHHBIMWU BbICTYMAKT reo-
MH(POPMALMOHHbIE CUCTEMBI, KO-
TOpble BCe Yalle CTaHOBATCHA
BaXXHON cocTaBndAtolwen nHdop-
MaLMOHHO-aHANIMTUYECKUX CHUC-
TeM, NoAfepXMBalWMX paboTy
rOCYnapCTBEHHbIX OpraHu3aumii
M KOMMEpYECKMX KOMNaHWNM.

/IMEHHO Ha 3TOM HanpaBieHUK
OyAyT COCpefoTOYEeHbl ycunus
komnaHuu «CoB3oHA» B GAMKAN-
wwe roapl.

~ MpoeKTbl, OCHOBaHHbIE Ha
NPUHLMNKUANIbHO HOBbIX TEX-
HOJIOTMYECKUX pelueHunax,
TpebywT BbICOKOKBanuUpu-
LUMPOBAHHBIX CMELUannCcToB
He TOJIbKO B CaMOW Komna-
HUK, HO U Yy 3aKa3yuKoB. YTo
IONA 3TOro AenaeT KOMNaHuA
«CoB30HA»?

[JencreutenbHo, ans ycnewHo-
ro BHeApeHMs B MPaKTUKy pa3pa-
6aTbiBaeMblX KOMNAaHWEN Npoek-

e EENBS e
o -

* MemayiiapogiLl hopye
% [

1718 anpens 2012 rMoom
mm—@ g@ NEEsE

e ———




IOBUAEN

TOB HEOOXOAWUMbl BbICOKOKBANN-
(bULMpPOBaHHbIE CMIELUANNCTI.
Hawa komnaHua ypenset
60/blIOe BHMMAHWE BOMpPOCAM
06yyeHus 1 KoHcanTuHra. Ha 6a-
3e  kKomnaHunm «CoB30OHO» C

OcHoBHble cdhepbl AEATENIBHOCTU KOM-
naHmmn «CoB3oHA»:

— c03jaHne MHGHOPMALNOHHO-aHANNTU-
YeCKMX CUCTEM KOCMUYECKOTO MOHUTOPUHTA;

— UHdopMaLMOHHOe obecneyeHne ap-
XVUBHOW M OMEpaTMBHON KOCMUYECKON CbeM-
KOil B ONTUYECKOM U PafnoNOKaLMOHHOM AN-
anasoHax;

— MoCTaBKa MpOrpamMMHbIX CPeACTB ANS
06paboTku AaHHbIx [33 komnauii Trimble
INPHO, EXELIS VIS;

— MocTaBKa NporpamMMHoOro obecneyeHus
komnaHum ESRI;

— MocTaBKa NporpamMMHoOro obecneyeHus
komnaHuu Schlumberger Water Services;

— BbINONHEHWE (POTOrPaMMETPUYECKUX U
TEMaTUYEeCKUX MPOEKTOB;

— pa3paboTka TeMaTUYecKUx reomnopra-
JI0B 1 reOMH(OPMALUOHHbIX CUCTEM;

— pa3paboTka MHHOBALMOHHBIX TEXHOJO-
Wit s BHeApeHUs Ha 6a3e 3aKasuuka anro-
pUTMOB W METOAMK 06pabOTKU KOCMUYECKON
MHGopmaLum;

— KOHCaNTUHT U 0byyeHue;

— MOCTaBKa NpOrpaMMHO-annapaTtHoro
KoMMieKca BM3yann3auuum MpoCTPAHCTBEH-
HOM MHdopmaumu TTS;

— MoCTaBKa CTEPeOMOHMTOPOB Ans (ho-
TOrpamMMeTpuyecKoit 06paboTkn aaHHbIX [33
Planar StereoMirror;

— MOCTaBKa Ha3eMHbIX KOMMIEKCOB npue-
Ma 1 06paboTkn AaHHbIx [133;

— BbInycK xypHana «[EOMATUKA»;

— npoBefeHue exerofgHon MexayHapoga-
HOW KoH(pepeHunn «Kocmnyeckas cbemka —
Ha NUKe BbICOKMX TexHonorun»; c 2013 r. ne-
pevMeHOBaHHO! B MexayHapopHblii Popym
«MHTerpaums reonpoctpaHcTtBa — Oyayliee
MHPOPMALMOHHBIX TEXHONOTUIA».

2006 r. pencreyetr KoHcanTuHro-
Bbli LEHTP, F4e MOXHO MpoWTH
obyyeHne pns paboTel C npor-
pPaMMHbIMKU CPeACTBAMW U MOAY-
YMTb IMLEH3UN MEX[YHAPOAHOrO
obpasua. 3aHATMA Ha obyyaio-
WMX Kypcax MpOBOAATCA B OCHa-
LeHHOM COBpPeMeHHbIM 060pyao-
BaHMeM yyeGHOM Knacce.

B KoHcantuHrosom ueHTpe pe-
FYIAPHO OPraHU3ylTCA KypChl,
KOTopble NpoBOAAT BMeCTe CO
cneyuanuctamu komnanum «Cos-
30HA» NpeACTaBUTENn BefyLnX
3apy6exHbIX KOMNaHWIA.

Bce 6onblyl NonynspHOCTb
3aBOEBbLIBAIOT PerynspHo opra-
Hu3yemble KomnaHueir «Cos-
30HA» BEOUHAPSI, T. €. CEMUHAPBI,
NPOBOAMMbBIE B PEXUME peaNbHO-
r0 BpeMeHW C MCMo/ib30BaHWEM
cet NHTepHer.

B HacToAwee Bpems BecbMa
aKTyanbHbIM fBNAETCA BOMPOC
NoAroTOBKM CNeLuanucToB B By-
3ax g pabotbl ¢ gaHHbIMKU [33
1 reonHOpPMaLMOHHbBIMK CHUCTe-
mamu. Komnauus «CoB30oHA»
yXe He nepBblil rof COTpyAHMNYa-
€T B 3TOM HanpasieHUn C PAAOM
By30B Poccun. 310 — Ypanbe-
KU efiepanbHbil yHUBEPCUTET,
PTY HedTu v raza um. U.M. Ty6-
K1Ha, MpKyTCKMI rocynapcTBeH-
Hbli TEXHUYECKUA yHUBepcUTeT
n ap.

C 2008 r. Mbl M3[aeMm XypHan
«TEOMATUKA». Bcero BbinyweHo
17 TemaTnyecknx HOMepoB Tupa-
*om 3000 3K3eMNNApOB KaxAabln.
N3paHne 3apekomeHpoBano cebs
B KayecTBe WCTOYHMKA cCOBpe-
MeHHOI U 00bEKTUBHO WMHDOP-
mauum B o6nactu reounHdpopma-
LMOHHBIX N KOCMUYECKUX TEXHO-
noruin.

Hamn co3paHbl KopnopaTus-
HbIl U TeMaTuyeckue CamThbl, KO-
TOpble NOCTOSHHO 0BHOBAAIOTCS.

MexpyHapoaHasa KoHdepeH-
una «Kocmuyeckas cbemka — Ha
NMUKe BbICOKUX TEXHONOTUIIY,
€XerofjHo opraHusyemas Komna-
Hueit «CoB3oHa» ¢ 2007 r., —
3HauymMmoe cobbiTue B cthepe guc-
TaHUMOHHOTO  30HAMPOBAHMUA
3emnun. OgHAKo B nmocnegHue ro-
Lbl CTano 04YeBUAHO, YTO MHOTUM
y4acTHWKaM KoHbepeHLumn cTano
«TeCHO» B npepnaraemom dop-
mare. B cBA3u ¢ 3Tum 660 Npu-
HATO pelleHne U3meHuTs hopmar
n nposectu B 2013 r. 6onee
macwtabHoe MeponpusTue —
MexpayHapoaHsblit @opym «NHTer-
paLus reonpoctpaHcTea — byay-
wee MHHOPMALMOHHbBIX TEXHONO-
ruit». B pamkax ®opyma npoiigyT:
VII MexpayHapoaHas KoHdepeH-
uma «Kocmuyeckas cbemka — Ha
MUKe BbLICOKUX TEXHONOTWIA» U
MexpyHapoaHasa KoHdepeHuus
«NC — nHTerpaumoHHble TeEXHO-
norun 6ynyuero». B pabote ®o-
pyma ocoboe BHUMaHue Oyaet
yaeneHo Bonpocam MHGpacTpyK-
TYpbl NPOCTPAHCTBEHHbIX AAHHbIX
M KOMMJIEKCHbIX reonHdopmaLm-
OHHBIX PelleHuit B pernoHanbHbIX
M oTpacneBbix npoekTax. Tpapu-
LMOHHO OyAyT paccMaTpuBaThbCs:
COCTOSIHME U TEHAEHUUU pa3Bu-
Tns nporpamm [133 u3 Kocmoca,
Ha3eMHble KOMMJEeKChl npuema
3TUX AaHHbIX, MPOrpaMMHble pe-
weHus ans o6paboOTKM AAHHBIX
[33, npakTuyeckne 3apayu c uc-
NoNb30BaHWEM  KOCMUYECKUX
CHUMKOB.

OTmeyas 20-neTue, Mbl FrOpAUM-
sl UTOramu Hawwei paboTsl 1 ¢ on-
TUMU3MOM CMOTPUM B byayLiee!
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TEXHOJIOTUU

ONbIT HEHELLKOI'O AO MO KOHTPOJIKO
COBJIIOAEHUA 3EMENIBHOIO
3AKOHOAATEJNbCTBA C NOMOLLbKO
CHUMKOB C KA RAPIDEYE

B.A. laBpunoB («HeHeuknii MHOPMaLMOHHO-aHANUTUYECKUIA LeHTp», HapbaH-Map)

B 2007 r. okoHumn CeBepHblit (ApKTuuyeckuit) deaepanbHblii YHUBEPCUTET MO CMELUANbHOCTH
«IOPUCNPYAEHLMSA/TOCYAaPCTBEHHO-NIPaBOBOE HanpasneHue», B 2011 r. — dakynbTeT ynpasnequs CeBepHoro
(ApKkTuyeckoro) teaepanbHOro yHUBEpPCUTETA MO CMELMaNbHOCTU «TOCYRAPCTBEHHOE WM MYHULMMANbLHOE
ynpasnenue». B HacToswee Bpems — paupektop KaseHHoro yupexpeHns HeHeLKoro aBTOHOMHOrO OKpyra
«HeHeukuit nHHOpMaLMOHHO-aHANUTUYECKMIT LLEHTPY.

C.M. Pbi6HMKOBa (KomnaHus «CoB30HAY»)

B 2002 r. okoH4Mna reonoruyeckuii cakynbteT MOCKOBCKOTO TrOCYRApCTBEHHOMO YHUBEpCUTETA
uM. M.B. JlomoHocoBa. C 2012 r. pa6otaer B KomnaHuu «COB30HA», B HacTosliee BpeMs — MeHepxep
NPOEKTOB.

C.B. Jlio6umuesa (Komnanus «CoB3oHA»)

B 2002 r. npowna obyyeHue no kypcy «MHdopmaLnoHHble cuctembly, B 2010 r. nonyyuna creneHb «Mactep
LenoBoro agMuHucTpupoBanus» (Master of Business Administration) B ®uHaHcoBoW akagemuu npw
Mpasutenbcte P@. C 2005 r. pabotaeT B komnaHuu «CoB3oHA», B HacTosllee BpeMs — AUPEKTOP MO

MapKeTUHry.

Mo mepe pa3suTus uHbopma-
LMOHHBIX TEXHOMOTWIA KOCMMYec-
Kan CbeMKa BCe uyale ycneuwHo
NPUMEHSAETCA ANA pelleHuns 3afay
B pa3Hoo6pasHbix 06/1acTX 3KO-
HOMWKM, NO3BONSAS NOJyYaTh aKTy-
anbHble AaHHble. B yacTHoCTH, ec-
NN peyb 3axofMT O TaKUX OTpac-
nAX, Kak Hejponofib3oBaHue,
CeNnbCKoe 1 NecHoe X03s1CTBO UK
3Konoruyeckas  6e30nacHoOCTb,
NpoBefieHNe KOCMUYECKOI CbEMKM
W MpUBNIeYEHME AAHHbIX OUCTaH-
LMOHHOMO 30HAMPOBaHUA 3emaun
(033) obocHoBaHHO cuuTaeTcs
OfHUM U3 Haubonee npoAyKTMB-
HbIX U HEenpeaB3ATHIX UHCTPYMEH-
TOB KOHTPONSA Haf, ieATENbHOCTbIO
KaK KOMMepYeCKux OpraHu3aLuii,
TaK U rocynapCTBEHHbIX CTPYKTYP.
O6napfas 06beKTUBHOI UHDOpPMa-
uMen, pYKOBOAWUTENU OpraHoB
BJIACTW MONYYAT BO3MOXHOCTb
BbISB/ATL HApyLIEHUs U CBOEBpe-
MEHHO npefoTBpaLaTh GUHAHCO-

Bble NoTepU 610KETOB BCEX YPOB-
Hel. Hepepko 3KOHOMUYECKMI
3ddeKT oT MCNoNb30BaHMA AaH-
Hbix [133 13 KOCMOCa NpPeBOCXoAUT
CaMble CMeNble NPOrHo3bl.

Kak n3BectHo, B HeHelkoMm aB-
TOHOMHOM okpyre (AO) pacnono-
XEeHbl KpynHenwwue B Halew
CTpaHe MeCTOpPOXAeHWA nones-
HbIX MUCKOMAEMbIX, B 0COOEHHOCTU
yrmeBogopogos: o 90% nocryn-
NleHnit B OIOAXKET pervoHa paet
HedTerasosblii komnnekc. He-
HeLKWUN aBTOHOMHBIN OKpYr ABAA-
eTCs 4Ype3Bbl4aliHO NpuBNeKa-
TeNbHbIM AN WHBECTULUMW, 4TO
LOJXHO CMOCOOCTBOBATL €ro aK-
TUBHOMY 3KOHOMWYECKOMY pas-
BuUTMI0. OHAKO BbIABAAIOTCA CNy-
Yau, KOrfia MHBECTOPbI, KOTOpbIE B
OCHOBHOM npepAcTaBfeHbl [o0bI-
BaOWMMU KOMNAHWUAMM, [LONYCKA-
0T HapyWeHUs 3aKoHOJaTesb-
CTBa, B TOM YMCNIE U MPaBUN Hep-
pononb30BaHus.

B aBrycre 2002 r. 6bi10 co3paa-
Ho KaseHHoe yuypexpeHue He-
HELKOro aBTOHOMHOFO OKpyra
«HeHeukunit  MHGopmaLMoHHO-
aHanutuueckuit ueHtp» (KY HAO
«HWALL»), koTOpoe c nepBbIX Xe
AHeN MpuCTynuno K akTUBHOI fie-
ATENbHOCTU. 3a Bpems paboThl
POCCUNCKUMU U MEXAYHAPOAHbI-
Mu opraHusaumamu KY HAO
«HWAL» npuobpeno 6onbloii
OnbIT B BOMPOCax McCnefoBaHus
OXpaHbl OKpyXalolwen cpepbl,
pa3paboTku 6a3 AaHHbIX 1 reOUH-
copmaumoHHbIX cuctem. OHo
€)XEerofiHo NPOBOAMT OLEHKY CoC-
TOAHUSA TEPpUTOPUN peruoHa, B
TOM 4YuUClle C NpUBJEYEHNEM [aH-
Hbix [133. MomMuMo 3TOro BbINON-
HAeTcs 60/blWON cnekTp paboT
paa AgmuHuctpaumm HeHeukoro
aBTOHOMHOTO OKpyra.

OcobeHHoCTU reorpaduyecko-
O pacnosoXeHWUs U Knumatuyec-
KWX YCNOBUA pernoHa 3aTpyLHa-



TEXHOJIOTUU

lpumep MoHUMOpPUH2a 30 NO/b308aHUEM Hedpamu Ha meppumopuu
Heneykoz2o AO ¢ nomouybto 0aHHbIx [J33

0T OCYLLECTBIEHNE MOCTOAHHOO
HaA30pa 3a NULEH3UMOHHbIMU COT-
NAlleHUAMKW Ha MONb30BaHUE
Heppamu. bonbwas no nnowaau
Tepputopus HeHeukoro A0 —
176 700 KM* — 1 OTCyTCTBUE [0-
POXHOW CeTU, KOTOPYID MOXKHO
6b1N10 Obl 3KCMAYATUPOBATL KPYr-
NOTOANYHO, JenawT HEeBO3MOX-
HbIM NPOBEAEHNe KOHTpons Tpa-
AMLMOHHBIMKM cnocobamu. MWc-
nofb3oBaHue aBUALMOHHOIO
TpaHcnopTa U 3UMHUKOB (CE30H-
HbIX [LOPOT) He Mo3BOAAET Mony-
yaTb CBEAEHMA peryaspHo u, Ta-
KuM 06pas3om, He gaeT 06beKTUB-
HOro NMpeAcTaBNeHUs 0 feATeNb-
HOCTU JoOblBalOWMX Npeanpus-
U B OKpyre. llpoaHanu3nposas
cutyaumio, ApgmuHuctpauua He-
HeLKoro aBTOHOMHOrMO OKpyra
NpUHANA pelleHne 0 BKIYEHUN
KOCMUYECKOr0 MOHUTOPUHra B
4MCNO METOA0B NPOBEPKM PabOThI
L06bIBAOWMX NPeanpUaThin. AK-
TUBHOE MCMONb30BaHME [AHHbIX
33 n3 kocmoca B HeHeukom AO
NS BblWENepeyncNeHHbIX 3aaau
HayanoCb HECKOJbKO NeT Ha3af.
B 2011 r. KY HAO «HWAL» 3a-
Ka3ano v npuobpeno y KomnaHuu
«CoB30HA» KOCMUYECKUE CHUMKM
C  TpynnuWpoOBKM  CNYTHUKOB
RapidEye Ha TeppuTOpUio
15 280 km?. [lononHUTENbHO MC-
Nosb30BaNUCh AaHHbIE C KOCMU-
yeckux annapatoB Landsat-7,
ALOS v gp. (puc. 1, 2). HecmoTps
Ha CNIOXHbIE KNMMATUYEeCKue ycio-

BUS CbEMKM, 5-KaHasbHble Myib-
TUCNEKTPaNbHble CHUMKM C NPOCT-
pPaHCTBEHHbLIM pa3pelleHuem 6,5 M
(nocne 06paboTku — 5 M) Obin
NpeAoCTaBeHbl B CPOK.

Ona nonyyeHus KOHKpeTHON
nHdopmMaLuu no obbvekTaM Xo-
3AACTBEHHOW aeaTenbHocTu B KY
HAO «HWAL» Ha paHHble [33
HaKNaAblBalOTCA CBefEeHUA U3
€AMHOro rocyfapcTBeHHOro pe-
ecTpa 0ObEKTOB HefBUXUMOCTH
(puc. 3). 3a aBa roga c Mcnosb3o-
BaHMEM 3TUX [LaHHbIX ObINO BbIAB-
neHo 124 He3aperucTpupoBaH-
HblX O0ObeKTa 00LWeil niowasbio
254,4 ra. ocne ycTpaHeHusa Ha-
pYLLEHWA 1 NOCTAHOBKM Ha Kapja-
CTPOBbINi y4eT He3aperucrpupo-
BAaHHbIX Y4aCTKOB [OXOAblI 6tof-
XeTa OT apeHAbl y4yacTKOB U 3a

CYET HaNoroBbIX MOCTYNAEHUN
3HAYMTeNbHO NPEBbICUNN 3aTpaThl
Ha npuobpeTeHMe MaTepuanos
KOCMUYECKON CbeMKMU.

Takum 06pa3oM, NpuUMeHeHue
JaHHbIx [133 13 Kocmoca Ha Tep-
putopun Hereukoro AO nossons-
€T [lepXKaTb B «TOHyCe» A00bIBAIO-
Wwwue npepnpuatus (a ux B okpyre
Gonee TpUALATH), B TOM YUCTe Ta-
Kue KomnaHuu, Kak «Jlykonny,
«bawHedTb», «PocHedTby, «To-
Tanb», «PycbeBbeTnerpo» u 1. A.
BonbWKUHCTBO 3TUX NpeanpuUATuiA
3a60TUTCA O MONOXUTENbHOM
MMUIKe, a BbiABNIEHME Hapylue-
HUIl 3eMeNbHOro 3aKoHofaTeNb-
CTBA MOXET HEraTWBHO MOBIUATH
Ha ux penyTtauuio. B HacToswee
Bpems npofo/mkaetcs paboTta no
MOHWUTOPUHTY HEAPONONb30BaAHUA
Ha Tepputopun HeHeukoro AO c
Lenbio BbIABNEHUA He3aperucr-
PUPOBAHHBIX Y4ACTKOB.

Pe3ynbtaTbl cOBMECTHOM pabo-
Tol KomnaHuu «Cos3oHg» u KY
HAO «HWALU» cTanu HamsgHbimM
NPUMMEpPOM TOro, Kak BHeApeHue
naHHbix 133 m3 Kocmoca MoxeT
3HAYUTENBbHO YBEAWYUTL MOCTYN-
JIEHWUS B PErMOHaNbHbI GlofKeT U
NOBbICUTb 3t deKkTUBHOCTD
JKcnayaraLum 3emenb pasanyHo-
ro HasHaveHua. B 2012 r. KY HAO
«HWAL» npu yqactum KomnaHuu
«CoB30HA» MNaHWpyeT nonyyYuThb
LaHHble Mo pe3ynbTaTaM KOCMU-
YeCKOW CbeMKM TrpynnupoBKOI
cnyTHukoB RapidEye yyacTka Tep-

®PpazmeHm Kocmuyeckozo cHUMKa meppumopuu Heneykozo A0,
nosny4yeHHo20 2pynnuposkoli cnymHukos RapidEye
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o HesaperdcTpHposaHHLIE
IEMEALHEIE YECTHH M 00beKTH
HEABHXHMOCTH

Mpumep omobpaxkeHusa He3ape2ucmMpUPOBAHHbIX 3eMe/IbHbIX Y4aCMKO8
u 06vekmos Hedsuxkumocmu Ha meppumopuu HeHeykozo A0

puTopun HeHeuKkoro aBTOHOMHO-
ro okpyra naowagbto 18 351 km?.

MpumeHeHne MHGOPMALNOH-
HbIX TexHonoruii B HeHeukom AO
He OrpaHM4YeHO KOCMMUYeCKO
CbeMKOW B LenAx KOHTpona 3a

Hegpononb3oBaHueM. B 2012 r. B
ropoae HapbsiH-Mape cocTosnoch
oTKpbITMe CUTYaLMOHHOrO LeHTpa
ry6epHatopa HeHeukoro aBTo-
HOMHOrO OKpYra, B KOTOPOM GyayT
aKKyMynMpoBaTbCA CBEAEHUA O

NPOUCXOAALLEM B OKpPYre, B TOM
yucne reonpoCTpaHCTBEHHAsA WH-
thopmauma 1 aHanUTUYeCKue faH-
Hble OCHOBHbIM OTPAC/fiM 3KOHO-
MWKM, 3KONOTUYECKOI 06CTaHOB-
ke u GesonacHocTu. B uensx
[anbHelilwero pa3BuTMA npegno-
naraetca cosfaHue PeruoHans-
HOW reoMHOPMaLMOHHOI CcuCTe-
Mbl, C MOMOLbIO KOTOpPOi Oyaer
3HAYUTENbHO YNPOLLEHO B3aUMO-
AeNCTBME MeX[y pasHbIMK opra-
HaMM BNACTU U, TEM CaMbIM, MOBbI-
cntca 3thheKTMBHOCTL ynpashe-
Hua HeHeukum AO.

RESUME

Imaging from space is being
increasingly used to effectively
control the activities of both
commercial organizations and
governmental institutions. The
paper presents the results of the
Sovzond JSC joint work with the
Nenets Information Analysis
Center to identify unregistered
land and property in the Nenets
Autonomous Area.

17-19 anpensa 2013 r., MockBa, «Atnac-fapk OTenb»
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COCTOAHUE U AKTYAJIbHBIE
MPOBJIEMbl MOOEPHU3ALIUUN TTC
PECMYBJIUKN KA3AXCTAH

B.K. Anapees (HI ATl «Mepugnan+»)

HayanbHuk reopesunyeckoro otaena. KaHampar TexHUYeckux HayK.

M.3. xaHnemncoB (MuHucTepcTBO 060pOHLI Pecnybnukn KaszaxcraH)

HauanbHuk BoeHHo-Tonorpacduyeckoro ynpasneHus Komutera HauanbHUKOB WTaboB.

E.B. HoBukoB (27-i1 LientpanebHbil HUW MO PO)

Crapwuit Hay4Hbli COTPYAHMK. KaHANMAAT TEXHUYECKUX HayK.

M.K. Carbinpbik (PTKI «Kasreogesus» AreHtcrBa Pecny6iuku KasaxctaH no ynpasneHutio

3eMeNbHbIMU pecypcamm)

CoBeTHUMK OVPEeKTopa no HayKe. Kanpnpar TexHuyeckux HayK.

V.l. Campatos (HI ATTl «<MepupuaH+»)

CoBeTHUMK reHepanbHOro aMpeKkTopa. KaHpnpar TexHuyeckux HayK.

B.H. ®unaroB (0AO «KoHuepH «PTU «Cuctembi»)

CoBETHUK reHepanbHOro AMPeKTopa. [LOKTOP BOEHHbIX HaykK.

K.b. XaceHoB (BocTouHo-Ka3axcTaHcKkuii rocyqapcTBEHHbIN TEXHUYECKNIT YHUBEPCUTET
um. [1. Cepukbaesa, Yctb-KameHoropck)

3aBepyowni Kadenpoit «feofe3ns, 3emneycTpormcTBo U KagacTpy». KaHanaar TeXHUYecKux HayK.

B.B. XBoctoB (HI ATTl «MepuauaH+»)

CoBeTHUMK reHepanbHOro aMpeKkTopa. Kanpnpar TexHuyeckux HayK.

B cBA3M c paBHO Ha3pesLwen
HEOOXO[MMOCTbIO MOAEPHMU3ALMUY
rocyfapcTBeHHON reofe3nyeckoit
cetn (ITC) Pecnybnukn Kazax-
craH (PK), co3paHHoit B coBetc-
KWl Nepuog B CUCTEME KOOPAUHAT
1942 r. (CK-42), uHuunatmsHoi
rpynnon y4yeHblx U CneLuanncTos
KasaxctaHa u Poccuu nopHATHI
aKTyaNbHble BOMPOCH MOJEpHM-
3auMun reofes3nyeckux ceten B
Pecny6nuke KasaxcraH ¢ ucnosb-
30BaHMEM rMoBaNbHbLIX HaBUraL-
OHHBIX  CMYTHUKOBBLIX  CUCTEM
(THCC) TNOHACC u GPS. Mepsoe

ux obcyxnaeHue coctosnoch 5-8
uioHs 2012 r., B ActaHe, Ha pabo-
yem coBelaHuu B Pecny6nukaHc-
KOM rocynapCTBEHHOM Ka3eHHOM
npeanpuatun  «Kasreopesma».
BTopoe obcyxpaeHue 6bi1o npo-
BefieHo 3-4 okTabps 2012 r. B
Yctb-KameHoropcke, B BoctouHo-
KaszaxcTaHcKOM rocynapCTBeHHOM
TEXHUYECKOM yHuBepcuTeTe
um. [I. CepukbaeBa Ha exerof-
HbIX MaWUMOBCKUX YTEHUAX —
MexpgyHapogHOW Hay4YHO-TEXHU-
yeckoil KoHtepeHuuu «Mpobne-
Mbl U NepCreKTUBbl Pa3BUTUS TO-

CYLApCTBEHHOW reofe3nyecKon
cetn Pecnybnuku KaszaxcrtaH».

B cTatbe u3n0xeHb 006peH-
Hble YKa3aHHbIM paboynm coBse-
WaHMeM U Hay4YHO-TEXHUYECKOI
KoH(epeHLMell OCHOBHble Hayuy-
HO-MEeTOAMYECKMNe M OpraHu3aum-
OHHO-TEXHUYECKME ACNEKTbl MO-
nepHusauum IC PK.

~ Cucrembl reope3sn4yeckux Ko-
OpAMHAT, UCnoJib3yemble B
Kasaxcrane, Poccuu, Ykpau-
He u benopyccun

B cooTBeTCcTBMM C 3aKOHOM [1]
Ha Tepputopun Pecnybnukn Ka-
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3axcTaH noctaHosneHuem lpasu-
TenbctBa PK [2] ycTaHoBneHs
eAMHas rocyaapCTBEHHAA cUCTe-
Ma KOOPAMHAT, BbICOT, rpaBUMET-
PUYECKUX U CMYTHUKOBBIX U3Me-
PEHMIA, @ TaKxKe MaclTabHbli pag
rocynapcTBeHHbIX Tonorpacuyec-
KWX KapT 1 NNaHoB, yHacnefoBaH-
Hele o1 CCCP. Mo cywectsy IMC PK
asnaetca dparmentom [TC CCCP,
rocynapcTBeHHas HUBEAUPHas
cetb PK — cparmeHTOM rocypap-
cTBeHHON HuBenupHon cetu CCCP,
a roCyaapCTBEHHAs rPaBUMETpPU-
yeckas cetb PK — dparmeHTom
rocyAapCTBeHHOW rpaBUMETpU-
yeckon cetn CCCP.

B cocrtas I'TC PK BxopsaT:

— aCTpOHOMO-reofie3nyeckas
cetb (AIC) 1 n 2 knaccos;

— reoje3nyeckas ceTb Crylye-
Hus (ICC) 3 u 4 knaccos.

MnaHoBble KOOPAMHATHI MYHK-
ToB I'TC PK 3apgaHbl B CK-42, ycTa-
HosneHHow lMoctaHosneHnem Co-
Beta  muHuctpos CCCP ot
7.04.1946 r. N2 760 «0 BBEAEHUM
€AMHON CUCTeMbl Teofe3nyYecKnx
KOOpAMHAT W BbICOT HA TeppuTo-
pun CCCP». Cuctemont Hopmanb-
HbIX BbICOT fiBnAetca banTuiickas
cuctema Bbicot 1977 r.

B cucreme koopauHat 1942 r.:

— B KayecTBe UCXOAHOTO Mpu-
HAT ueHTp Kpyrnoro 3ana Myn-
KOBCKOI1 06cepBaTopuu — MyHKT
Mynkoso (puc. 1);

— B KayecTBe OTCYETHOW no-
BEPXHOCTU MNPUHAT 3ANUNCOUA
Kpacosckoro ¢ napameTpamu:
6onblas nonyock — 6 378 245 m
u ckatme — 1/298,3;

Myxukm lynkoso

KpoHwmadmckui ggymwmok

— BBICOTA reouja Hapg anaun-
conpom KpacoBcKoro B MCXOJHOM
nyHkTe (Hynb KpoHwTagTckoro
GyTIWTOK], pUC. 2) NpUHATA paB-
HOW HyAI0.

CK-42 Gbina peanusoBaHa Ha
Tepputopun CCCP kak cetb u3 87
NOAUFOHOB TpUaHrynsauum 1-ro
Knacca, MosIHOCTbI0 MOKPbIBaBLUIMX
EBponeiickylo 4acTb CTpaHbl W
PacnpoCTpaHsABWMXCA HA BOCTOK
B BMAeE Lenoyku nonuroHos. CeTb
TPUAHTYNALMKM ypaBHUBANach OT-
AenbHbIMK 6oKamu. Ha rpaHuue
610KOB pe3ynbTaThl NpefblayLiero
VYpaBHMBAHUA NPUHUMANUCL 33
6e30WNBOYHbIE, M TAKUM 06pa3oM
KOOpAMHaTbl NOCTENEHHO nepepa-
BaAWCb BCe Janee Ha BOCTOK. B
Kapkac nonuroHos 1-ro knacca
BCTaBNANACb 3anofiHsAmWas ceTb
TPUAHTyNALMKN 2-r0 Knacca. Takou
NPUHLWN NOCTPOEHUA CETU Npu-
BEN K ee HeusbexHbiM gedopma-
UMM,

Bonee nogpo6HO xapakTepuc-
Tnkn CK-42 1 3tanbl ee pa3BuTus
n3noxexol B padote JI.A. Kawunna
[3].

K 1991 r. nocTpoeHHas Ha Tep-
putoputo CCCP AIC 6bina ypaBHe-
Ha Kak efuHoe uenoe. Pesynbratl
VPaBHUBAHWUA MOLTBEPAUAMN Ha-
nnyve pedopmaumii B cetu, foc-
TUTaBLIMX HAa CEBEPEe U Ha BOCTOKE
20-30 M. JlokanbHele pedopma-
UMM Ha rpaHuuax 610KOB MHOTAA
coctasnsanu 10 m.

Cnepyet npusHatb, yto CK-42
6€e3yCNIOBHO ChIrpana peLaolyio
posib B reofie3uyeckom u KapTor-
paduueckom obecneyeHnn Hayku,

IKOHOMUKWU U 0GOPOHBI CTpaHbI.
BmecTe c Tem, B CBA3M C pa3BUTU-
€M CMYTHUKOBbLIX TEXHONOTUA K
noTpe6HOCTbIO Goslee TOYHOTO U
onepaTUBHOrO OMnpefeneHns Ko-
OpAMHAT reofie3anyeckux nyHKTOB
BO3HMKNA HEoO6X0o4UMOCTb MO-
pepHusauun [TC. B passutbix
cTpaHax mupa euwe B 1980-x rr.
Hayanuch paboTbl ans obecneye-
HMA 6onee BbLICOKOW TOYHOCTH,
ONepaTMBHOCTU U 3IKOHOMUYeC-
KON 3pHeKTUBHOCTM HaLMOHaNb-
HbIX reofile3uyecKux ceTten.

B Poccuiickoit ®epepaunu, B
CBA3M C pa3BepTbiBaHWEM [NO-
GanbHbIX HABUFALMOHHBIX CMyT-
HukoBbix cuctem [JIOHACC u GPS,
TaKXXe CBOEBPEMEHHO MPUCTYNU-
nm K mopepHusauuu ITC. Mo pe-
3ynbTatam 3TUX paboT MoCTaHOB-
neunem [paButensctea PO [4]
B3ameH CK-42 6bina BBeaeHa Ho-
Bas TOCYAApPCTBEHHas cucTeMa
KOOpAMHaT, MojyyuBlIas Ha3ga-
Hue «Cuctema KoopamHat 1995
roga (CK-95)».

Mpu ypasHusanuu MTC B CK-95
B COCTaB CETMU ObIIN BKIIOYEHbI:

— KOCMMYEeCKas reopesnyec-
kas ceTb (KIC) — 26 nyHkTOB;

— [OM/IEPOBCKAs reofie3nyec-
Kas ceTb — 131 nyHKT;

— AIC — 164 306 nyHKTOB;

— I'CC — 300 000 nyHKTOB.

KoopguHatHble ocu  CK-95
pacnonoxeHbl NapaniefbHo 0CaMm
obLWe3eMHoOI cucTEMBbI OTCYeTa
«Mapametpbl 3emnn 1990 ropa»
(N3-90), . e. cBA3b MEXAY 3TUMU
cucTeMaMu  ycTaHaB/iMBaeTcs
TONIbKO TPeMs napameTpamu.
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[pyroe ycnoeue peanusauum
CK-95 3aknioyanocb B Hen3MeH-
HOCTM reofe3nyeckux KoopamnHar
ncxopHoro nyHkta lynkoso, T. e.
HayaNo KOOpAMHAT reofe3nyec-
Koit cetn B CK-95 6bIn0 NpUHATO
Takum e, kak B CK-42. 3a ort-
CYETHYIO MOBEPXHOCTb Obli B3AT
pedepeny-anauncons Kpacosc-
koro. 06LWas NAOTHOCTL CETH coC-
TaBuna 1 NyHKT Ha TeppuTopuio,
nnowagpbto 50 km?. CpeaHsas KBAA-
patuyeckas norpewHocts (CKM)
B3aMMHOIO NOJIOXEHUA CMEXHbIX
NYHKTOB paBHANach 2—4 CM, a npu
paccTtoaHuax oT 1 Ao 9 TbiCc. KM —
25-80 cMm.

MoaroToBUTENbHbIE PABOTHI NO
nepexody B CK—95 6bin1 HayaTthl B
1979 r. n 3aBepwmnamnCh No ucte-
yeHum 20 ner.

C camoro Hayana 3Tux pabot
MeX[y NpeAcTaBUTENsMU Hayy-
HbIX reofie3unyeckux Wwkon Poccuu
pasropenacb 0CTpas AUCKYCCUS.
Pap Bepywux yyeHblx u cnelma-
NNCTOB BbICKA3anu Hecornacue c
METOAMKON MOCTPOEHWUS U ypaB-
HuaHusa TC B CK-95. CyTb guc-
Kyccunm umsnoxeHa B OTKpbITOM
MUCbMe YYeHbIX U CMeLuanucToB
PO (dpespanb 2000 r.) [5], nognu-
CaHHOM reHepanbHbIM [UPEKTO-
pom 06befMHEHHOTO MHCTUTYTa
¢u3ukn 3emnn PAH akapgeMukom
B.H. CTpaxoBbiM, 3aCnyXeHHbIMMU
Jeatenamu Hayku P®, npodecco-
pamu H.H. BopoHKOBbIM 1
M.M. MawunmoBbIM, 3amecTuTenem
HavyanbHuka BoeHHo-TOnoOrpadu-
yeckoro ynpasnenus [l BC PO
npotdeccopom B.H. ®unatosbim,
reHepanbHbiM gupekTopom Haum-
OHaNbHOW  KapTorpaduyeckom
Koprnopauuu npocdeccopom
A.A. WapasuHeiM 1 npodecco-
pom E.A. XankoBckum.

Bpems, npowepwee c MOMeHTa
nepexoga Ha CK-95, nokasano,
YTO NPUHATASA METOLMKa feiCTBU-
TeNbHO OKa3anacb HeA0CTaTO4YHO
nposyMaHHOW U Mano BocTpe6o-
BaHHOI. [ogTBEepXaeHNeM 3TOMyY
ABNAIOTCA YTBEPKAEHHbIE MpUKa-
3om PepepanbHoil cnyxk6bl reose-
3um u kaptorpacduu Poccum ot
17.06.2003 r. N° 101-np ocHoB-
Hble nonoxexus o TC PO [6], B

KOTOPbIX NPEAYCMOTPEHbI YKe HO-
Bble NPUHLMNbI PAa3BUTUA U HOBAsA
CTPYKTypa rocyaapCTBEHHOW reo-
[e31YeCcKon CeTn, NpUHLUNnanb-
Ho ommyatowmeca ot CK-95. Ta-
Kum obpaszom, CK-95 He pewmna
TpeboBaHMUil, NpeabABNAEMbIX K
COBPEMEHHOMY KOOPAMHATHOMY
obecnedyeHuio PO B ycnosuax
BHegpeHua MHCC, n cHoBa nocta-
BWU/IA reofie3nyecKyto o6LecTBeH-
HOCTb nepef Heob6X0AMMOCTbIO
uckatb apyrue, 6onee ahdekTuB-
Hble METOAbl U peLIeHns.

Cucrema CK-95 okasanacbh Ma-
710 BOCTPeOOBAHHOW He TOMbKO B
Poccun, HO u B ppyrux cTpaHax
CHT.

Tak, Hanpumep, Ha YkpauHe
MoctaHosneHnnem KabuHetra mu-
HUCTPOB YKkpauHsl oT
22.09.2004 r. N° 1259 «HekoTto-
pble BOMPOCHI UCMO/Ib30BaHUA re-
0[€31NYECKMX CUCTEM KOOPAUHATY
BBE/IEHA HOBAs rocyaapCTBEHHas
reofesnyeckas cUCTEMa KOOpAM-
Hat YCK-2000.

CrpykTtypa YCK-2000 cnepyto-
was:

— YKpauHCKas noOCTOAHHO
AencTBylOWas ceTb HabnoaeHun
rno6anbHbiX HaBUTALMOHHbIX
CMYTHUKOBbIX CUCTEM — 44 MYHK-
Ta, CKIN B3anmMHOro nonoxeHms —
2 MM;

— AIC 1 knacca — 813 nyHk-
ToB, CKIT B3aumHOro nonoxeHus
— 2 CcM;

— AIC 2 knacca — 5586 nyHK-
ToB, CKI B3auMMHOro monoxeHus
— 2 cM;

— AIC 3 knacca — 10084
nyHkTa, CKMN B3aumHoro nonoxe-
HUA — 3 cM;

— AIC 4 knacca — 8174 nyHk-
Ta, CKIN B3anMHOro nonoxeHus —
3 cm.

B Pecnybnuke benapyce, B co-
OTBETCTBUM C MEXrocynapCTBEH-
HbIMW [OrOBOpPeHHOCTAMU C Poc-
cuiickoit Pepepaumeil 0 eanHOM
KOOpPAWHATHOM  MPOCTPAHCTBE,
Ykaszom [pe3upeHta Pecny6anku
Benapycb N2 200 ot 23.04.2007 .
«0 HekoTopbIx BONpocax B obnac-
TV reogesun u kaptorpaduuy» yc-
TaHoBNeHo, 4to ¢ 1 aHBaps
2010 r. npu BbINONHEHUU Teofe-

3UYeCKUX U KapTorpaduyeckux
paboT Ha TEppUTOPUM CTpaHbl
NpUMeHsAeTC TOCYAApPCTBEHHAs
CUCTEMA reofe3nyeckux Koopam-
Hat CK-95.

K MoMeHTy npuHATMA 3TOro
yKa3a 6blin CO3AaHbI: NYHKT (yH-
LaMeHTaNbHON aCTPOHOMO-Teofe-
3nyeckoit cetn (PATC) MuHCK u
NYHKTbl BbICOKOTOYHOW reopesun-
yeckoit cetu (BIC), koTopble n3-
HayasbHO pacCMATpPMBANUCh Kak
COCTaBHas 4YacTb €fMHON CNYTHU-
KOBOW reope3nyeckonn cetn Pec-
ny6aunku benapych n P®. OueHka
TOYHOCTU ONpefeneHns KOOpPAU-
HaT nyHkToB ®AIC 1 BIC 1 pe3ynb-
TaTbl NpeABapPUTENbHOMO YPaBHU-
BaHWA CO3[aHHbIX (DparMeHTOB
Crc-1 8 ITRS nokasanu, 4To TOu-
HOCTb CMYTHUKOBbLIX reofe3nyec-
KWX CeTell Bbille, YeM TOYHOCTb
ATC, peann3oBaHHoit B CK-95.

Crano o4yeBupHO, 4TO BBEAEHME
CK-95 BepeT K moTepe TOYHOCTH
®ATC 1 BIC u He nosBonseT uc-
nonb30BaTb BCE NpeuMyliecTBa
CNYTHUKOBbIX TEXHONOMMIA [Ns pe-
weHus GyHAAMeHTaNbHbIX W
NpUKNafHbIX 3a4ay reodesuu.
[ina ycTpaHeHus yKa3aHHOro npo-
TUBOpEYns OblI0 HaWAEHO Hayy-
HO-TEXHWYECKOE pelleHue, npe-
JYCMaTp1BaloLLee BblYMCIEHNE HA
Tepputopuio Pecny6nuku bena-
pyCb €AWHbIX JIOKAJIbHbIX Mapa-
metpos cBA3n CK-95 n ITRF2005.
MonyyeHHas TakuM 06pa3oM reo-
Le3nyeckas ocHoea Gblna Hasea-
Ha «CK-95 Pecnybnuku bena-
pycb».

Peanun cerogHswwHero gHs Ta-
koBbl, 4To «CK-95 Pecnybnuku
benapycb» He MOXeT B NOMHOW
Mepe yAoBNEeTBOPATb COBPEMEH-
HbIM TpeGoBaHUAM, NpeabsBase-
MbIM K rOCYAapCTBEHHOW KOOpAM-
HaTHOW OCHOBE, MOCKOJ/IbKY 3asB-
NleHHas TOYHOCTb peanu3auum
CK-95 Huxe, yeM TOYHOCTb pea-
nu3auun ITRS, BCcneactBue yero
TOYHOCTb CMYTHUKOBbIX ceTeil by-
LeT CHUXeHa Npu BbIYMCIEHUM
KOOpAMHAT MNYHKTOB ceTeil B
CK-95.

B 2000 r. B Poccuu BBepeHa B
LeiicTBMe cucTeMa reopesunyec-
Kux napametpoB «[llapameTpsl
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3eman 1990 rogax» (M3-90). «[Ma-
pametpbl 3emnun 1990 roga» asns-
lOTCA CMCTEMOli B3auMOCOrnaco-
BaHHbIX re0file3nyeckux napamer-
poB, BKIYaLWUX (YHAAMEH-
TaJbHble reofe3nyeckue nocro-
fiHHblE, NapaMeTpbl 06Le3eMHOro
3ANUNCOMAA, NAapaMeTpbl rpaBuTa-
LMOHHOTO nons 3emnu, rocygap-
CTBEHHYIO reoueHTpuyeckyio (06-
Le3eMHYI0) CUCTEMY KOOPAMHAT U
napameTpbl ee CBA3WU C ApYrumu
cucTeMaMu KOOPAMHAT.

3HaueHus reofesnyeckux na-
pameTpoB OnpeAensnuch U3 coB-
MeCTHOIl 06paboTKM pa3HOpOA-
HbIX CMYTHWKOBBIX M Ha3eMHbIX
AaHHbIX. MeTogonoruyeckoit oc-
HOBOW 06pabOTKM U3MepeHuii
CNYXU CNYTHUKOBBLIA [UHAMU-
YecKuin metop,.

Mo onpepenexuto obuiesemHas
cucTeMa KooppuHaTt ABnseTcs
reoLeHTPUYECKO npoCTpaH-
CTBEHHOI MPAMOYronbHOM cuUcTe-
MO/ KOOpPAWMHAT C Hayanom B
ueHTpe macc 3emnun [7, 8]. Ocb Z
HanpasfeHa K YCNOBHOMY 3eMHO-
My MONOCY, KaK onpefeneHo pe-
KoMeHpauuamMm MexayHapoaHoOi
cnyx6bl BpaweHus 3emnm (IERS),
0oCb X — B TOYKY MepeceveHus
MNOCKOCTU 3KBATOPA U HayaNbHO-
ro MepuaMaHa, yCTaHOBAEHHOrO
MexayHapoaHbIM 6i0po BpemMeHu
(BIH), ocb Y pononHset cucremy
[0 npaBo.

B reoueHTpuueckoin cucreme
KOOpAMHAT MOJIOXXEHWNE TOYKU B
MPOCTPAHCTBE OnpefenseTcs 3Ha-
yeHuammn koopanHat X, Y, Z. B reo-
Le3NYeCKNX NpPUIOXEHUAX ANs
3TOI Xe LeNn NCNoNb3yTCA reo-
pe3nyeckune koopguHatel B, L, H,
OTHOCALMECS K 06LLe3eMHOMY 31
nuncougy. Mpu 3ToM LeHTp o6Lwe-
3eMHOr0 3NNMNCOMAA COBNaAaeT ¢
LLeHTpOM Macc 3emau, ero manas
nonyocb (OCb BpalieHWs) CoBMe-
weHa c ocbto Z, a oc X n Y pacno-
NOXeHbl B MJOCKOCTW 3KBaTopa
TaK, 4To 0oCb X MPOXOAMT Yepe3
HayasbHbIil MepUANaH.

NoctaHoBneHnem [lpaBuTens-
ctBa P® [4] reoueHTpuyeckoit
CUCTEMe KOOPAWHAT, BXOLALLEN B
CUCTeMy reofe3uyeckux napa-
meTpoB «[lapameTpsbl 3emnn 1990

rofa» (M3-90), 6611 NpugaH cTa-
TYC rOCyAapCTBEHHOW NpuW pelue-
HUM HAaBUTALMOHHbIX 3ajay U 3a-
pay reofesuyeckoro obecneve-
HUA opOuTanbHbIX nonetos. Moc-
TOSAHHO PpacTywue noTpebHOCTH
MPaKTUKW W, B NMEPBYIO OYepepb,
WMPOKOE MCMONb30BaHME HaBU-
rauMoHHOW U reofe3nyeckon an-
naparypel notpe6utens [J10-
HACC/GPS npusenu k Heobxopu-
MOCTU PErynspHoOro nosblleHUs
TOYHOCTU OnpefeneHns napamer-
poB, XxapakTepusywouux topmy,
pa3mepsl U rpaBUTALMOHHOE nose
3emnun, MofilepHMU3aLMN BCEN CUC-
TeMbl reofie3n4ecKnx napameTpos
(Crm) 3emnu.

MNepsas mopepHusauua CIT
«Mapametpbl 3emnn 1990 ropa»
Gbina BeinosHeHa B 2002 r. 1 no-
nyyuna HassaHue [13-90.02 —
«[Tapametpbl 3emnn 1990 roga»
Ha anoxy 2002.0 (310 03Hauaer,
4TO NapameTpbl onpepeneHsl Ha 0
yacos 0 MuHYT 1 siHBapsa 2002 r.)
[9]. Ona 3Tux ueneit ucnonb3o-
Bajcs 60nbWoOA 0ObeEM KU3MepU-
TeNbHOW MH(OPMALMKM KOCMUYEC-
KOro reofie3nyeckoro Kommnnekca
FEOWK, cobpanHoi nocne 1990 r.
1 He BolwepwWweil B 06paboTky npu
BbiBofe M13-90, a TakKe BbICOKO-
TOYHbIE WM3MEPEeHMA Ha MNYHKTaxX
KIC, nonyyeHHble ¢ ucnonb3oBa-
Huem annaparypbl [JIOHACC/GPS.
bbino gocTurHyTo CylecTBeHHoe
NOBbILIEHME TOYHOCTU YCTaHOBJE-
HUSA rOCYAAPCTBEHHOW reoLeHTpU-
YEeCKOW CUCTEeMbI MO CPABHEHUIO C
HavyanbHOI Bepcuen.

PacnopsxeHuem [paButenn-
ctea P® [10] M3-90.02 6bina
BBEJleHa B fIe/ICTBME B LeNaX No-
BbIWEHUS TaKTUKO-TEXHUYECKUX
xapaktepuctuk [JIOHACC, ynyuy-
WeHMA reofesnyeckoro obecne-
yeHus opOUTaNbHBIX MONETOB U
pelweHns HaBUraLUOHHbLIX 3a-
pay. Tam e 6bIN0 faHO yKasza-
HUe Ha NpoAo/XKeHWe paboT no
JanbHEeNWeMy YTOYHEHUID TOCY-
LApCTBEHHOW reoLeHTpUYecKow
cuUcTEMbl KOOPAMHAT, obecneye-
HUIO QPYHKLMOHUPOBAHUA U pas-
Butua nyHktos KIC, 3akpennsio-
WKUX 3Ty CUCTEMY KOOPAMHAT Ha
MECTHOCTM.

Hosoe yTtouHeHne M13-90.02
Obino  BbiNONHEHo B 2011 r.
(N3-90.11) ¢ ucnonb3oBaHuem
60/1bWOro 06beMa BbICOKOTOUHBIX
usmepeHuii Ha nyHktax KIC, nony-
YEHHbIX C UCMOb30BAHMEM anna-
patypsl [JIOHACC/GPS, v ponne-
POBCKUX W3MEpPEHUNA CUCTEMbI
DORIS c paga nyHKTOB, pacnoo-
XEHHbIX PAJOM C MyHKTAMU CeTM
MexpyHapogHo# reoguMHamuyec-
Kot CNyXO6bl (IGS —
International GNSS Service) Ha
yhaneHun J0 HEeCKONbKUX [ecsT-
kos meTpoB [11].

CocTaB reope3unyeckux napa-
meTpoB, Bxogawmux B [13-90.11,
onpeaeneH C y4eToM npakTuyec-
KWX noTpebHoCTelt reoaesuu, reo-
bU3MKM, HAaBUrALMM U GanaucTu-
KU B 3HAHWUU Urypbl, pa3mepoB u
rpaBUTALMOHHOTO Nois 3emiu.
Ins napameTpoB, KoTopble He
YTOUHANNCD npu BbIBOJE
M3-90.11, 6bIIM NPUHATHI 3HaYe-
Hua M3-90.02. 3HayeHUAa yHU-
BepcanbHbiX (h13MYecKux nocro-
AHHBIX, MCNONb30BABLWUXCA NPU
BbiBoe [13-90.11, npuBeaeHbl B
Tabn. 1.

l[eopfe3nyeckas oTCYeTHas cuc-
Tema 6a3npyeTcs Ha TeOpUU ypo-
BEHHOTO 3N/MNcouAa, Kotopas
OAHO3HAYHO onpepgenser Gurypy
00L4e3eMHOT0 3INUNCOMUAA U HOP-
MasbHOE rpaBUTALMOHHOE none
NOCPeLCTBOM YeTblpex He3aBucu-
MbIX MapameTpoB — dyHAaAMEH-
TaJbHbIX Feofie3n4YecKknx nocTo-
AHHbIX (TA6A. 2).

B HekoTOpbIX NpUNOXeHUsX
MCMONb3YEeTCA 3HAYEHNE TeOLEeHT-
pPMYECKON TpaBMTALMOHHON noc-
TosHHoM fM', nonyyeHHoi 6e3
yyeTa Maccol atmocdepsl 3emnu.
Takoe 3HayeHue onpegensercs u3
COOTHOLWEHMSA:

fM'=fM - fMa,
roe fMa — cocTaBnsiowas reo-
LLeHTPUYECKON rpaBUTALUOHHOIA
NOCTOSHHOW, 00yCNOBNEHHAs Ha-

nnymem atmocdepsl (fMa =
0,3500 km’/c* ¢ CKMN 0,0008
Km’/c?).

focynapCTBeHHas reoueHTpu-
yeckas (obue3emHasn) cuctema
KOOpAMHAT, BXOAAWAs B COCTaB
N3-90.11, aBnAeTcs npakTuyec-
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kon peanusauuei CIM «MNapamert-
pbl 3eman 1990 rofa» Ha 3noxy
2011.0. OHa 3akpenneHa mo-
6anbHO pacnpefeneHHbIMU MyHK-
Tamn (Bkntouas nyHktel KIC), Ko-
OpLMHATHl U CKOPOCTU ABUKEHUA
KOTOpbIX onpegeneHsl U3 obpa-
6OTKM CMYTHUKOBBIX U3MEpPEHUI.
ToYHOCTb yCTaHOBNEHUS obLie-
3eMHOW  CUCTeMbl  KOOPAMHAT
M3-90.11 oTHOCWTENbHO LEHTpa
macc 3emnu xapakTepusyetcs
CKN Ha ypoBHe 0,05 M, a pnis Han-
paBNeHUs oCeil CMCTEMbI KOOPAN-
HaT — Ha yposHe 0,001”. Tou-
HOCTb OnpegeneHus MmacwTaba
CMUCTEMbl KOOPAWHAT COOTBETCTBY-
€T COBPEMEHHOMY YPOBHIO 3Ha-
HUI 0 3HAYEHMAX CKOPOCTU CBETA,
reoLeHTPUMYeCKONn rpaBUTALMUOH-
HOWl NOCTOAHHOW, a TaKXe TOY-
HOCTU JNa3epHbIX CMYTHUKOBbIX
LaNbHOMEPOB, KOTOpas XapakTe-
pu3syetcs CKIM 0,001-0,005 m.

Cucrema kooppamHar M3-90.11
pacnpocTpaHeHa Ha MyHKTbl CETU
IGS Ha TeppuTopuu Poccuu.

Ananoramu M3-90 cnyxar mu-
poBas reofe3nyeckas cucrema
(WGS-84) u ITRS, nognepxuBae-
Mas MexayHapoaHoi cayx6oi
BpalleHuna 3emnu.

Mpu ycTaHoBREHUM 06l e3em-
HbIX cucTem KoopmuHat [13-90,
WGS-84 un ITRS ucnonb3oBanuch
OJHU U Te Xe TeopeTuyeckue no-
noxenua. OfHaKo mpu npakTu-
YecKoil peanusauuu 3TUX MOJO-
KEHUN MeXOy YyKasaHHbIMU cuc-
TeMaMu KOOpAMHAT 06HapyXuBa-
toTCA HeboMbliMe PaCXOXKLEeHMS,
KOTOpble MOTYT 6GbiTb 0ObACHEHHI
pasnuuneM B COCTaBe W obbeme
MCNONb30BAHHON U3MEPUTENbHOI
MHbOpMaLUU U NPUMEHAEMBbIX
METOAMKaAX.

AHomanbHas cocTaBnswolan
rpaBUTALMOHHOTO mons 3emau
(fN3) B M3-90.11 npepncTaBneHa
Tpems NAaHeTapHbIMU MOAENAMU B
BU/I€ MOJIHOCTbIO HOPMUPOBAHHbIX
KO3 ULMEHTOB pa3sioKeHUa no-
TeHUMana Cuibl NPUTFIKEHUA B
pAA No cdhepuyeckum yHKUMAM
po 70-i crenenn (M3-2002/70c u
M3-2002/70) u po 360-i1 cTeneHu
(N3-2002/360). Mopenb rpaBu-
TaLMUOHHOTO nons 3emnu

VYHuBepcanbHble husuyeckue nocrosaHHble M3-90.11

HaumeHoBaHue
CKopocTb cBeTa B BakyyMme ¢, M/c

lpaBuUTauMOHHas noctosHHas f, M/ (Kkr c?)

dyHpameHTaNnbHble reoae3nyeckme noctosHHble M3-90.11

HaumeHoBaHue

3HauyeHue

6,67259x10™"

3HaueHue

FEOLLEHTPVI‘{ECKBH rpaBuTauMoOHHaA NOCTOAHHAaA

(c yuetom atmocdepsl) fM, km?/c?

YrnoBas ckopocTh BpalyeHus 3emnu o, pag/c

Pasmep 60sblWwoit NonyocH anaunconaa a, M

Cxatue anaunconpa o
lMpumeyanusa:

398 600,4418
7,292 115x10~°
6378 136,0
1/298,25784

— [laHHble 0 HEPaBHOMEPHOCTU BpaLLeHUs 3emaun nybaukyoTcs B GronneTeHe
«BcemupHoe BpeMst U KOOPAMHATHI NOM0Ca»;

— napaMeTpbl a U O, onpeaenawume d)opMy 06I.I.l,e3eMHOFO anaunconpa, COXpaHeHbl

HEM3MEHHbIMM MO OTHOlWeHUo K M13-90 n M3-90.02.

3-2002/70c nony4yeHa CnyTHU-
KOBbIM AMHAMWUYECKUM MeTO[OM B
npouecce ofHOBPEMEHHOrO yTOuY-
HEeHWUs napameTpoB anNpUOPHOIA
mogenu T3 u reoueHTpuMyecKux
KOOPAMHAT MYHKTOB, C KOTOPbIX
BbINOJIHANNCH TPAEKTOPHbIE U3Me-
peHus. ITa MOAEeNb PEKOMEHAYET-
cs pAs opOUTaNbHBIX U TPaekTop-
HbIX pacyeToB. Mojenu aHomanb-
Horo M3  M3-2002/70 wu
M3-2002/360 nony4eHbl U3 COB-
MeCcTHo 06paboTkM  Mopenu
M3-2002/70c u rmobanbHoro Ka-
Tanora CpefHWUX aHoOMaauin cunbl
TAXeCTU no Tpaneuuam 30'’x30".

B pspe npakTuyeckux npuno-
XEeHMit yRoOHO 1MCnonb30BaTh MO-
Aenn B BUAE NOTeHUMana nputs-
XeHUs TouyeyHblX Macc. Takas
nnaHeTapHas MofeNlb aHOMasbHO-
ro M3 B BUAe noTeHumana nputa-
XeHus 60 ToueyHbix Macc (TM-60)
nojlyyeHa annpoKcumalimeid Bo3-
MyLlalolWero noTeHuuana, npeg-
CTaBNeHHOr0 14-10 rapMOHUKaMm
CNYTHUKOBOW mojenu rms3
M3-2002/70c.

YucneHHo-aHanMTUyeCcKne Mo-
aenu aHOMaJbHOrO s
(N3-2002/70c,  M3-2002/70,
M3-2002/360 u TM-60) no3sons-
0T paccyuTbIBaTL NloOble TpaHC-
thopmaHThl BO3MyLAOWEro no-
TeHLMana Ha NoBepxXHOCTU 3eMu

M BO BHeWHeM NPOCTPAHCTBE.
AHomanbHoe [T13 Ha noBepxHoCTH
3emnn B npefenax orpaHM4YeHHoN
obnactu bonee feTanbHO Npep-
cTaBnseTcs UMQpoBbIMU MOAens-
MU ero TpaHCchOpMaHT: aHOManui
CUNbI TAXECTU, BbICOT KBa3nUreou-
L3 M YKIOHEHWUI OTBECHbIX TIMHUIA.
Lnudposbie mogenu cornacoBaHsi
C napameTpaMu HOPManbHOro
rPaBMTALMOHHOTO NOAA 3eMau.

~ Muposble reope3nyeckue
CUCTEeMbI KOOPAMHAT

06uenpmM3HaHHON MeXAayHa-
POLLHOM 3eMHOI CUCTEMON OTCYe-
Ta KoopauHat ssnsetrca ITRS
(International Terrestrial
Reference System), a ee peanu3sa-
uneit — ITRF (International
Terrestrial Reference Frame) —
MeX[lyHapofHas 3eMHas oTcyeT-
Haa ocHoBa. ITRF peanu3yetcs
KOOpAMHATaMW OMOPHbIX TOYEK,
XeCTKO CBA3AHHbIX C MnToChepon
3emnu.

MyHkTel ITRF pacnonaratoT Ha
3HaYMTENbHOM pacCTOAHUKU OT
rpaHuL, TEKTOHWYECKUX MAUT W
pasnomoB. HabntogeHus Ha Kax-
AOM NMYHKTE peKoMeHAyeTca npo-
BOMTb HEMpPEPLIBHO B TeyeHue
Tpex ner.

YcTaHoBNEHBI TPU Knacca Tou-
Hoctn nyHkToB ITRF. K knaccy A
oTHeceHbl NyHKTbl, CKI no kax-

Ta6bnuua 1

CKn
299 792 458 —
3,0x107"

Tabnuua 2
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LON U3 Tpex KOOPLMHAT KOTOPbIX
He NpeBbIWAeT 1 CM Ha UCXOAHYHIO
anoxy. K knaccy B oTHeceHbl
MYHKTbI TaKXe C TOYHOCTbIO 1 cm,
HO NMpW OTHECEHUW KOOPAMHAT K
anoxe HabGnofeHun. TyHKTbI
knacca C umetor CKMN He Gonee
5cM npu ycnosuax, BbiNosHAe-
MbIx gnsa Knacca A. TodyHOCTb U3-
MepeHWii JOoMKHa NO3BONATL ON-
pefensTb CKOPOCTb NepeMeLeHuns
ANTOCHEPHBIX nauT ao
0,5 mm/rog.

Cetb ITRF2000 copepxuT 6o-
nee 800 cTaHUMil, pacnonoXeH-
HbIX Ha oKono 500 nyHkTax. Ona
peanu3saumun ITRF2000 ncnonsb3o-
BaNUCb Tpex/eTHUe HabniofeHus
PCAb (papuouHTepdepomeTpus
CO CBEpXAJIMHHBIMM 6a3zamu), na-
3epHO NIoKaLuu cnyTHUKOB U Jly-
Hbl, GPS n DORIS. Mockonbky ons
onpefeneHus OTAeNbHbIX Xapak-
TEPUCTUK OCHOBbI MOAXOAAT pas-
JINYHble MEeTOAbl HabnoAeHuit,
O yCTaHOBJeHWUs MacwTaba
BblOpaHa kombuHauma PCOB u na-
3epHOM  NOKALMM  CNYTHUKOB.
OpMeHTMpPOBKA OCHOBbLI COMNAco-
BaHa C Npeablaylwein peannsayu-
en ITRF97, a ckopocTb ee n3meHe-
HUA BbIOpaHa Mo YCl0BUIO OTCYT-
CTBMA BpaLleHUA OTCYETHOW OC-
HOBbI MO OTHOLWEHWI K NuUTOChe-
pe 3emnaun. [na 3TOro CKOpOCTb
BpalleHns Oblna cornacoBaHa C
reonornyecKo TEeKTOHUYeCKOon
mopenbto NNR-NUVEL-1A, a B coB-
MECTHOM peLleHUn napameTpbl
M3MEeHEHNs OPUEHTUPOBKMW Ormpe-
Lensnnch No NyHKTaM, pacrnoso-
XXEHHbIM BANN OT rpaHunL, TeKTo-
HUYeCKUX NAuT U 30H fedopma-
umun. Ona npueasku ITRF2000 k
LeHTpy Macc 3emnu (reoueHTpy)
MCNONb30BANNCL Ja3epHble Hab-
nopeHus cnytHuka LAGEOS. Mpw
obpaboTke MoJennpoBanach
TONIbKO IMHENHAS 3BONIOLUSA Te0-
LLeHTpa, HO B Oyaywux peanusa-
UMAX NNAHMPOBANOCH  TaKXe
BK/IOYATb €r0 Nepuojuyeckme ns-
MEHeHMs.

Cucrema ITRF2005 6bina Bbiny-
ueHa B 2007 r. B Hee BXOAMT OKO-
N0 608 cTaHLMIi, pacnonoXeHHbIX
Ha 338 nyHKTax, pa3MeleHHbIX Mo
Bcemy mupy. Bepcusa ITRF2008

noasunacek B 2010 r. OHa 3akpen-
NneHa ceTblo U3 934 cTaHuui, pac-
MONIOXeHHbIX Ha 580 nyHKTax, u3
HUX 463 nyHkta — B CeBepHOM
nonywapuu n 117 — B HxHoM
nonywapuu.

Kpome oTcueTHbix ocHoB ITRF,
peanusyemblx MexayHapogHo
cnyxboit BpaleHus 3emau, u3-
BECTHbl M Apyrue, 3ajaBaemble
NpenMylecTBEHHO TeMuU  Xe
cTaHumsamu, uto v B ITRF, Ho pac-
MOJNOXEHHBIMU HA OFPAHUYEHHOIA
Tepputopun. K HuUM oTHOCMTCA
oTcyeTHas OCHOBA EUREF
(European Reference Frame),
co3JaHHas M nojpepxusaemas
EBponeiickon nogkomuccuen
MexpyHapopHoit accoumauuu
reopesun (IAG). OcHoBHas ceTb
“3 93 dyHAaMeHTanbHbIX NYHK-
TOB Obla M3MEpeHa C NOMOLLbIo
GPS B TeueHue mas 1989 r. Mo3pg-
Hee oHa Obina pacwupeHa go 150
NOCTOAHHO [JENCTBYIOWMUX CTaH-
unint GPS-HabniopgeHunit. EUREF
npepcraBnser co6oil eguHylo
cuctemy Ha Bclo EBpony, koTopas
cornacoBaHa ¢ WGS-84 u ITRF.
MonyyeHHas cucTtema oTcyeTa
KoopaMHaT  M3BecTHa Kak
ETRS-89, pns papa uenei oHa
MOXET paccMaTpuBaThCA Kak pe-
anusauus WGS-84 B Espone.
MHorne cTpaHbl aganTupyT
nyHKTbl EUREF Kak ceTb «Hyneso-
ro» KNlacca, OT KOTOpOi OHU pac-
WKPSAIOT HALMOHANbHbIE CETH.

B HxHon Amepuke peanuso-
BaHa nopfobHas cucTemMa oTcyeTa
koopauHat SIRGAS, B AscTpanuu
— GDA94, B CLIA n Kanape —
NAD83 (CORS96).
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OkoH4aHue cnedyem

RESUME

A group of scientists and spe-
cialists from Kazakhstan and
Russia raised topical issues of the
state geodetic network modern-
ization in the Republic of
Kazakhstan with the use of the
global navigation satellite system
GLONASS and GPS. The first part of
the article is devoted to the
analysis of the both contemporary
state and prospects for the devel-
opment of the available geodetic
coordinate systems in Kazakhstan,
Russia, Ukraine and Byelorussia.
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TEXHOJIOTUWN HA3EMHOTO 3D
JNNA3EPHOIO CKAHUPOBAHUA HA
KOCTOMYKLLUCKOM XENE30PYAHOM
MECTOPOXAEHUN*

0AO «Kapenbckuit okaTbIwy —
pouepree npeanpuatne 0AO «Ce-
BepcTanby — BeAeT pa3paboTky
KocToMyKiICKOro xene3opyaHo-
ro MecTOpPOX[eHUs — KpynHein-
wero Ha CeBepo-3anape Poccum.
MpoMmbilWwneHHble 3anackl xenes-
HOW pyabl B YTBEPXKAEHHbIX NPO-
eKTHbIX KOHTypax Kapbepa coc-
TagnawT 1,15 mapg ToHH. Cpok
OCBOEHWSA TaKOro MecTopoxpe-
Hua — 40 nert.

OceHbio 2012 r. cneyuanucTsl
MapKlenaepckon CNYHOBI
NpeanpuaTUA OLHUMK U3 NEPBbIX
B Poccuu Hayanu ncnonb3osatb B
cBoeil paboTe MapKlengepckui
ckaHep Leica HDS8800. CkaHep
cnocobeH BbLINOMHATL CbEMKY
00bEKTOB, HAXOAAWMXCA HA pac-
ctoaHuu go 2000 M, 1 yBepeHHO
paboTaet npu Temneparype BO3-
ayxa po —40°C. O Tom, Kak npowuc-
XOAMT paboTa CO CKaHepoM Ha
OTKPbITbIX FOPHbIX BbIPAaGOTKAX U
0 LenecoobpasHoOCTU NpUMeHe-
HUA TexHonoruum HasemHoro 3D
Na3epHOro CKaHWpOBaHWA B
MapKlenaepun  cneumanucTsl
HABIEOKOM noroBopuau ¢ Mmapk-
weipepom kapbepa OAO «Ka-
penbCKui okatbiw» Bnagumupom
ButanbeBuyem Lmenessim.

~ Bnapumup ButanbeBuuy, Ka-
Kue 3apauum Bbl pewaete ¢
nomMouwbio cKaHepa Leica
HDS8800?

OcHOBHOe HanpaBneHWe Ha-
Weit paboTbl CO CKaHepoMm —
CbeMKa MOBEPXHOCTU pa3Basnos
B30PBaHHOW rOPHOI Macchl. 3Ta

B.B. llimenes, mapkwetidep 0AO «Kapensckuii okambiuwi»

MHGbOPMALUA B AanbHenweM nc-
NONb3yeTCst ANA HefleSIbHO-CyToY-
HOTO NJIAHUPOBAHUS TOPHbIX pa-
60T. Hanuuune TpexmepHoit uyud-
pOBOJ MOfenu pasBanos, nojy-
4aeMmoil C MOMOLbI0 CKaHepa,
NO3BO/AET MOBBLICUTL KAYECTBO
nnaHuposaHus. [lea pasa B Hefe-
7110 NPOBOAATCA B3PbIBHbIE pabo-
Tbl, NOC/IE KOTOPbIX Mbl BbIMONHSA-
€M CKaHWpOBaHWE MOBEPXHOCTHU
B30PBaHHbIX YYaCTKOB Kapbepa, a
3aTeM HayuHaetcs oTpaboTka
B30pBaHHbIX 6M0KOB. B peHb
B3pblBA CKAHWUPyeM Te BIOKW unu
T€ MX YYaCTKM, KOTOPbIE B NEPBYI0
oyepeab Mayt B oTpaboTky. Ha
cnepyowmuil fLeHb — 0CTaBLIMeCs
6noku unu yyactku. 0T Hac Tpe-
OyeTcsi BbIMONHUTL CHEMKY KaK
MOXHO 6bICTpEE, TaK Kak cuTya-
L1 B Kapbepe CTPEMUTENbHO Me-

HAeTCA, a MHdopmauma B Ludpo-
BO/ MoOfenu pa3BasioB [OMIKHA
COOTBETCTBOBATH npocTpaH-
CTBEHHOMY MOJIOXKEHUI0 6JI0KOB B
Kapbepe 40 Hadyana ux oTpaboT-
KW, fia M HalWW CMEeXHUKU — reo-
JIOTU U TEXHONMOTU — OXMAAT
3Ty MHGOpMaumno ansa fanbHen-
LWKX pacyeToB.

Ceityac Mbl NbITaEMCA PasBuUTb
BTOPOE HamnpaBfieHUe TexXHOJO-
TMU Na3epHoro CKaHWpOBaHUSA:
HabnlofeHne 33 YCTOMYMBOCTBLIO
6opToB Kapbepa. bnaro, B npor-
paMmmHoM obecneyeHun I-Site
Studio ecTb Moaynb, KOTOPbIN
No3BONISIET aHANU3MPOBATL U3Me-
HeHUe COCTosIHUA BOPTOB, OTCHSA-
TbIX C OMNpefesieHHbIM BPEMEH-
HbIM MHTEPBANOM.

MpoboBanu BbLINOMHATE CbEM-
Ky pesnbeda MecTHOCTU Ha HOBOM

* Ctatbu B pybpuke «TexHonoruu Leica Geosystems» nogrotoeneHsl npecc-cayx6o0it 000 «HABIEOKOM».
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mectopoxgeHun: 30 ra 3a 40 mu-
HYT — 3TO0 noTpAcaiolLe.

-~ Kak npoucxogut Baw pa6o-
Ynil npouecc, Kakue 3Tansbl
Hanbonee BaXHble?

Ycnex ckaHMpoBaHMA 3aBUCUT
OT TPex YCI0BUIA: COCTOAHMA aT-
MocCdepbl, COCTOAHUA CKaHWpye-
MOV MOBEPXHOCTU (FMaBHbIM 06-
pa3omM, BNaXKHas OHa WU HET) u
pasmelieHus 6noka (ydyacrtka)
CKaHWpPOBaHMsA B Kapbepe (0T To-
ro, Kak npocmarpusaetcs 00b-
eKT, 3aBUCUT Hanuuyue «MepT-
BbIX» 30H). [pu GnaronpuaTHOM
coyeTaHUn 3Tmx HaKTopoB CKa-
HUPOBAHME NPOXOAMUT OnepaTnB-
HO M C HaUMEeHbWWUMM TPyAo3aT-
patamu.

HakaHyHe Bble3ga B Kapbep
nposepsieM 3apsf aKKyMynsTo-
poOB BCeX NpMOOPOB, KOTOPbIE UC-
nonb3yem Mpu CbeMKe: CKaHepa,
MNAHWeTHOr0 KOMMblOTepa U
npuemuuka THCC. 3atem u3yuva-
€M, KaKue UMEHHO yyacTku byayT
B30pBaHbl, HAHOCUM WX Ha LNdb-
poByl0 Mopenb Kapbepa. Mbl nbi-
Taemcs, Takum o6pas3om, npensa-
pUTENbHO OMpefenuTb ans cebs,
C Kakux MecT npupeTtcs Bbinos-
HATb CKAHMPOBAHMWE, C KAKOM CTO-
POHBI Nlyylie 3aexaTb, CKOJbKO
CTaHunit (ToYeK YCTaHOBKM CKa-
Hepa) npupetcsa cpenarb.

M3yyaem nporHo3 noropsi.
OueHb NI0X0, €C/IN NbeT CUNbHBIN

LOXAb UIWN WEET NAOTHBIA CHer.
[lns camoro ckaHepa — 3T0 nyc-
TAKW, OH BOLOHENPOHULAEMbIN.
Ho MoKkpas moBepxHOCTb TepseT
OTpaxalolLy CNoCOGHOCTS,
CEepbe3HO YyMeHbllaeTcs BUAM-
MOCTb — BCE 3TO MPUBOAUT K
CHUXKEHMIO [aNbHOCTU CbEMKU U,
COOTBETCTBEHHO, K MaflEHMIO MPO-
M3BOAUTENbHOCTH, TaK KaK MpUXo-
AWUTCS NPOBOAMUTbL CKaHMPOBaHWE
C AOMOJHUTENbHBIX CTAHLMIA, YTO-
Obl OXBATUTb BECb YYaCTOK CbeM-
ku. MpUTOM, 4TO 0ObIYHO NOBEPX-
HOCTb pa3Bajia Mbl CKaHWpyeMm C
PacCTOsHWA B KUIOMETP [0 Hee.

OTpagHo, 4TO MOPO3bl ANs CKa-
Hepa — He npo6nema. Korpa
Temnepatypa OMnycKanacb Huxe
-35°C, ckaHep paboTan Takxe xo-
pouwo.

Mocne Toro Kak onpegeneHsl
NOrofHble YCIIOBUA, Mbl Bble3XKa-
€M Ha MecTo cbeMku. [o npues-
Le B palioH paboT fenaem pe-
KOTHOCLMPOBKY: BblGUpaeM, roe
Jlyyle yCTaHOBUTb CKaHep, YTo-
6bl 06ecneynTb MaKCMManbHyto
BUAMMOCTb. Ha 3T0 MecTo u3
MalluHbl NepeHocuM Bce 06opy-
LOBaHMe, 3 3aTeM YCTaHABAMUBA-
€M Ha WTATUB CKaHep, 3akKpen-
nsem Ha Hem npuemHuk THCC,
OPUEHTUPYEM CKaHep Ha TOYKY
C U3BECTHLIMU KOOPAMHATAMM U
BbINONHAEM CKaHMPOBaHUE 00b-
eKTa.

Mapkuweiidepsi 0AO «Kapenbsckuli okameiw» 3HAKOMAMCA €
pabomoli ckaxepa Leica HDS8800

~ MNpuemHuk THCC Bbl ycra-

HaB/AuBaeTe Henocpea-

CTBEHHO Ha cKaHep? Kak, Bo-

obue, opueHTUpyeTCa npu-

6op?

Mbl ucnonb3yem OpHOYacCTOT-
Holl npuemHuk THCC, pns kpen-
NIeHWUs KOTOPOro Ha CKaHepe npe-
LYCMOTPEHO CTaHLApTHOe pe3b-
00BOE coefMHeHNe, @ KOOpAMHA-
Tbl TOYKW CTOSHWUS npubopa on-
peaensiem npu nocto6paboTke no
pesynbTatam CnyTHUKOBbLIX U3Me-
peHunii. OpueHTUpPOBaHUE CKaHe-
pa BbINOJHAETCA HaBEAEHWEM Ha
OfHY TOYKY C U3BECTHbIMU KOOP-
AVHATaMu, — 1 3T0 04YeHb 6oNb-
woe  npeumywectso  Leica
HDS8800, koTopoe s xouy oTMe-
TWUTb. 3TO 3HAYUTENBHO yCKOpseT
npouecc ckaHupoBaHua. Ecau
CpaBHWBaTL 3TOT NpuGop C Apy-
TMMKU CKaHepamu, C KOTOPbIMU 5
HEMHOTO0 3HaKOM, TO Npu paboTe ¢
HUMM NPU CKAHUPOBAHUN 0ObEK-
Ta C HECKOMbKMUX CTaHLMI cnepy-
eT 06s3aTeNbHO N03aboTUTLCA,
yToObl OblNa 30HA NEpeKpbITUS,
nm6o HeobX0AMMO YCTAHOBUTH
MapKu, ONpefenuTb UX KOOPAM-
HaTbl M OTCKaHWpoBaTb. Ha Bce
3TO HY)XHO BpeMs. A TyT HaBen u
— Bnepes.

Mpu cbemke ckaHepom Mbl Ta-
XEOMETp HUKoraa ¢ coboit He Ge-
peMm. Ham HyeH TONbKO npuem-
Huk THCC u ToukwM, Ha KoTopble
OPMEHTUPOBATLCA, @ OHW Y Hac
BCEerda ecTb: BOKpPYr Kapbepa
pacnofoxXeHbl MyHKTbl OMOPHOTO
060CHOBAHMUsA C U3BECTHLIMU KO-
opauHatamu. Ytobbl moayuuThb
(MKCUPOBAHHOE pelleHne npu
paboTe ¢ OAHOYACTOTHBIM MPUEM-
Hukom [HCC, Ham pocTaTo4yHO
10-12 munyt. Takum 06pasom, 3a
pabounii fieHb MOXHO BbINOMHUTD
n3mepeHus Ha 15-16 ctaHumsx, a
CKOPOCTb ANl HAC OYeHb BaXHa.

B cnyyae wucnonb3oBaHus
ABYXYaCTOTHOIO npuemMHuKa
HCC v nepexopa Ha pexum RTK,
BpeMA W3MepeHuil Ha OpJHoik
CTAaHUMM MOXHO YMEHbLWMUTbL [0
5-7 MUWHYT W, COOTBETCTBEHHO,
YBEUYUTb KOSIMYECTBO CTaHLMIA.
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«0651ako moyek» (88epxy) u yugposas modens penveda Kapsepa

YTo NpoucxopMT C AaHHBIMU
CKaHMpPOBaHMA mnocje Ux
c6opa? Kak BbInonHsercs
06paboTKa u NnpeacTaBneHne
OaHHbIX?

KoHeyHas Lenb Hawei paboTbl
— umudposas Mogenb penbeda
Kapbepa C pa3BajiaMu B30pBaH-
HOW TOpPHOW Macchl, NpepcTaB-
NIeHHas B MporpamMmMHOM obecne-
yeHun Gemcom Surpac. Msbl Ha-
yuHaeM 06paboOTKy AaHHLIX B
nporpamme I-Site Studio: cwmBa-
eM «obnaka ToYeK», 0YmLLaeM UX
0T «MYyCOpay, Bbipe3aeM KOHKpeT-
HbI Y4aCTOK, HEMHOTO pa3pexa-
€M W CTPOMM TPUAHTYNALUOHHYIO
NOBEPXHOCTb. Ty MOBEPXHOCTb
akcnoptupyem B opmar DXF u
3arpyxaem B Gemcom Surpac, rae
OTPMCOBbIBAEM XapaKTepHble Nun-
HWUW C NPUBA3KON K MOBEPXHOCTY
M OKOHTYPUBAEM HYXHbli 00b-
ekT. B nporpamme ectb MHCTpY-
MeHTbl MOCTPOEHUA PEryNAPHOIL
CeTKM C 3afaHHbIM LAroMm, Mbl
CTPOUM CETKY, «CaXkaeMy» ee Ha
TPUAHTYNALUOHHYIO nosepx-
HOCTb, NPUBA3bIBAEM U NONYYAEM
undposyio moaenb penbeda.
YacTb 3TUX UHCTPYMEHTOB €CTb U
B nporpamme I-Site Studio, Ho
Ham npuBblyHee Gemcom Surpac.

HaC O4YeHb WHTEHCWMBHO. PaHblie
Ha BCEX TOPHbIX MPeAnpUATUSX,
Ha OTKPBLITHIX pa3paboTKax MecTo-
POXAEHUII NPUMEHANACL Ha3eM-
Has cTepeodoTorpammeTpuyec-
Kas cbemka. W y Hac 6bino Takoe
o6opyposaHue. Ho ot dotorpam-
METPUM Mbl B CBOE BPEMS OTKAa3a-
NINCb, MOTOMY YTO KOHUrypaums
Kapbepa TaKOBa, YTO WMETCH
«MepTBbIE» 30Hbl, HEAOCTYMHbIE
o cTepeodoTorpaMmeTpuyec-
Koil cbemKku. W 4ToBbI MOKpLITH
3TW 30Hbl, HaAo ObINO 3aknapgbl-
BaTb AOMONHUTENbHbIE 6a3uncel,
KOPPEKTYpHbIE TOUKU U T. A. A 3T0
BNEKNO 3a coboii noBblWEHKE
Tpy#03aTpaT M nafieHue npousso-
autenbHocTu. Ecnu cpaBHuBaTh €
TEXHONIOTMNEn N1a3epHOr0 CKaHU-
pOBaHUs, TO Heob6xoauMMo 6blno
BbIMOJNHATL B AECATKW pa3 60/b-

LHugposas modens penseha kapsbepa ¢ pazsanamu 830p8aAHHOU
20pHOU Macce!

A panblue 3TV faHHble UCMONb3Y-
foTCA AN TOUHOTO NOACYEeTa 00b-
€MOB B30PBaHHOI FOPHOIA MacChl.

MoneBou 3tan, 3aBUCUMOCTb
OT MeTeoyCNOBMii, CNOXHasA
06paboTka AaHHbIX. KaxeTcs,
4yto HasemHoe 3D nasepHoe
CKaHMpPOBaHWe — [A0BOJIbHO
TpyAoeMKuin npouecc. Hac-
KOJIbKO 3Ta TeXHOJIOrus
LencTBuTeNbHO Heobxoauma
M BOCTPe6OBaHa B MapKLueif-
nepuu, Ha Baw B3rnap?

B uenom, Mbl JOBONbHbLI NPUOG-
peteHnem. CkaHep paboTaeTt y

wuin obvem pabot. BoT 310 ObIN
no-HacTosleMy TPYAOEMKUIA Npo-
uecc. OTkasaslwmch oT ctepeodo-
TOrPaMMETPUYECKOW CbEMKH, Mbl,
KOHEYHO, MCMbITbIBANM onpege-
NleHHble 3aTpyaHeHus. Mpobosa-
SN CHUMATb pa3Bafbl 3/IEKTPOH-
HbIMW Ge30TpaKaTeNbHbIMU Taxe-
OMETpamMu, YTo 6bIN0 HENpou3Bo-
OWUTENbHO, MO3TOMY 3aHUManuch
3TUM B WUCKIIOYUTENBHBIX Chyya-
ax. C npuobpereHnem ckaHepa
Mbl MOJTyYMUIUN HOBbIE BO3MOXHOC-
TW, CTapaeMcsi MaKCMManbHO WX
MCNONb30BaTh U Pa3BMBaTh.
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TEXHOJIOTMU HASEMHOTO 3D
NNASEPHOIO CKAHUPOBAHUA

BHUTNY

A.H. UckpuH (HaumoHanbHbl uccnepoBatensckuil TOMCKMiA NOAUTEXHUYECKUI YHUBEPCUTET)

B 1991 r. okoHumn Tomckuit Tonorpacmyeckuini TeXHUKYM Mo cneumanbHocTu «tonorpacusy, a 8 1997 r. —
MOCKOBCKNIA MHCTUTYT KOMMYHaAbHOrO X03AMCTBA W CTPOWUTENLCTBA MO CMELUaNbHOCTU «CTPOUTENbCTBO
aBTOMOOUNbHBIX [OPOT U a3POAPOMOBY. Mocse OKOHYaHUA TeXHUKyMa paboTan B Ikcnepnumn 171 3anCu6ArT
(Hosi6pbck) u 0AO «PocHedTb-MypHedTeras» HIAY «XapamnypHedTb» (fy6kuHCKMit), ¢ 1998 r. — B MK-15 0AQ
«YpanctpoitmexaHusauusay (yokuHckmit), ¢ 1999 r. — B Tynbckom cunuane OAO «CY-920» «XaHTbl-
MaHcuiickpopcTpoity. C 2004 r. paboTan B MPOEKTHO-WU3bICKATENbCKUX W CTPOMUTESIbHbIX OpraHW3auusx B
r. Tomcke. C 2011 r. no HacToslee BpeMa — MaBHbIi cneunanuct LieHTpa nasepHbix TexHonorui npu kageape
Na3epHoii 1 CBETOBOMN TeXHUKM VIHCTUTYTa U3MKM BbICOKUX TEXHONOrMI HalmoHanbHOro nccneaoBarenbckoro
ToMCKOro NoANTEXHUYECKOro YHUBEpCUTETa.

B pe3ynbrare MHOrofeTHel Ha-
YYHO-006pa30oBaTeNbHON AeATeNb-
HocTM TOMCKOrO nonuTexHuyec-
Koro yHuBepcuTeTa (B HacToslee
BpeMA — HauuoHanbHbIi 1ccne-
JoBaTenbCkuii TOMCKUIA nonutex-
HUYeCKUil yHUBEpCUTET) ObiNO
pa3paboTaHO MHOXKECTBO TeXHO-
nornyeckux pewenunin. B 2010 r.,
B COOTBETCTBUM C NPOrpammoii
pasBuUTUA  yHMBEpCUTeTa  Ha
2009-2018 rr., Ha 6a3ze HUW Bbi-
COKWUX HanpsaxeHun u xadenp
thakynbTeTa eCcTeCTBEHHbIX HayK U
MaTeMaTuKK, 3NeKTpodu3nyecKko-
ro, MaWWHOCTPOUTENBHOTO U XU-
MUKO-TEXHONOTMYEeCKOro (aKynb-
TeToB 6bln1 co3aaH MHCTUTYT du-
3MKM BBICOKMX TexHonorun. B
COCTaB MHCTUTYTA Bowna Kaden-
pa na3epHoMN 1 CBETOBOW TEXHUKM
(JTNCT), Ha koTopoit 6onee 40 net
rOTOBSAT CNEeLManncToB B 06nactu
Na3epHbIX, ONTUYECKUX U CBETO-
BbIX TEXHOJIOTUA.

[ns noBbllWweHNa KayecTBa Ha-
YYHOro 1 06pa30BaTeNbHOro Npo-
LLeCCOB COTPYLHUKM Kadenpbl
MOCTOAHHO MPUMEHSAIOT U pPa3Bu-
BalOT COBPEMEHHble peleHns B
yuebHo-Hay4HbIX NabopaTopusx:

— Na3epHON TEXHUKU U TeXHO-
norun;

— UMNYAbCHON CNEeKTPOCKO-
nuu;

— (hU33NEKTPOHUKN BbICTPO-
NpoTeKatLnx nNpoLeccos;

— ONTUYECKUX W CBETOBbIX 13-
MepeHuit;

— WCMbITAaTeNbHON CBeToTeX-
HUYeckoi naboparopuu u ap.

Momumo yuyebHoro npouecca
Ha Kadeppe npoBopaAtca dyHAaa-
MeHTa/IbHble UCCNeoBaHuUsA B 00-
NacTu paguaLuoHHO U3MNKK
TBEPAbIX TEN U Na3ePHOT0 UHULU-
MpoBaHMA B3pbiBa; NpUKNapHblie
UCCNefoBaHNA B cdepax nasep-
Hoit 06paboTkM MaTepuanos; pas-
pabatbiBaloTcs M BHeApstoTCA
cBETOANOAHbIE CBETUNbHMKU. 04-
HO W3 HOBBIX HanpaBsneHuit pabo-
Tbl Kadefpbl — NpUMEeHeHue Tex-
HONOTUM HA3eMHOro Nla3epHoro
ckaHnupoBauua (HNC) pns pas-
JIMYHBIX MPOM3BOACTBEHHbIX 3a-
pad. B 2008 r. nabopatopueit on-
TUKW 6bl1 NpUOGPeTEH NepBblil

Na3epHblil CKaHep, a B nporpammy
00yYeHUs CTYAEHTOB BKIIOYEHbI
TeopeTuyeckue M nabopaTopHo-
NpakTUYeckue 3aHATUA No Npu-
meHeHuio HJIC B ctpoutenbcrae.
B 2011 r., nocne petanbHOro
00CyXEeHUs, PYKOBOLCTBOM Ka-
deapbl M yHuBepcuteTa Obino
NPUHATO pelleHne 0 paclipeHmnm
yyebHbIX MporpamMm no npumeHe-
Huto HJIC. Mockonbky Heobxoau-
MOCTb BHE[pEHUS HOBbIX TEXHO-
noruit B cepy reogesnyeckux
YCIYr U NOATOTOBKM Cneuuanuc-
TOB 6OblJ1a 04eBUIHA, PYKOBOACTBO
kacdenpbl pewuno cobpartb Ko-
MaHOy U3 acnupaHTOB, UMEILMUX
onbiT paboTbl C NPOrpamMMHbLIM
obecneyeHunem pans o6paboTKM
pe3ynbTaToB Na3epHOro CKaHWpo-
BaHMA, U reole3ncToB. TaK Ha Ka-

Pe3ynemams! CKAHUPOBAHUA UCMOPUKO-KYNbMYPHO20 06beKma
«lJom Uckyccme»
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tenpe 6bin co3paH LieHTp nasep-
HbIX TexHonornin (panee —
LleHTp), KoTOpbIi hyHKLUOHMPYET
Ve bonee roga.

[Ins nostanHoro u3yyeHus u
BHeppeHus HJIC 6bno npuHATO
KonjernanbHoe pelleHue o npu-
obpeTeHun  ckaHepa  Leica
ScanStation C10. CoTpyaHUMKM
LleHTpa Hayanu paboty c ocyuie-
CTB/IEHNSA HEGONbLIMX NPOEKTOB, C
Lenblo 0CBOEHWUs 060pyaoBaHUS
W nporpaMmHoro obecneyeHus.
PaboTta Bkitoyana Takke Teope-
TUYeCKMe W NpakTUYecKue 3aHs-
TS CO CTYLEHTaMW W acnupaHTa-
MU. OfHUM 13 NepBbIX BbINOAHEH-
HbIX MPOEKTOB CTaI0 CO3faHMWe Mo
LaHHbIM Na3epHOro CKaHWpoBa-
HUA TPexXMepHOW MOAENU namsaT-
HWKA [EepeBAHHOr0 3044ecTBa
«[lom WUckyccte» B r. Tomcke pns
OTAYK «LieHTp no oxpaHe namsr-
HUKOBY». 3aKa3uuKy 6binu npoge-
MOHCTPUPOBaAHbI BCE Mpeumylie-
CTBA TEXHONOTUW U NpefocTaBe-
Hbl MaTepuanbl Aas MOArOTOBKM
MPOEKTHOW [OKYMeHTaLuu: 06-
MEpHbIe apXUTEKTYPHbIE YepTexu
thacapoB c HAaHeCEHUEM BUAUMBIX
nedeKToB, KaTtanoru BeKTOPHOIl
LOKYMEHTaLWKU 371eMEHTOB Aepe-
BAHHOW pe3bObl, TBEPAOTENbHbIE
MOZeNu 3[aHuUsA U npunerawowei
TEppUTOPMU C TOYHOCTbIO W fie-
TaNbHOCTbIO  OTOBpaXeHUs [0
2 MM, a TaKxXe Karanoru o6bem-
HbIX 3nemMeHTOoB (puc. 1).

B Teuenue neta 2012 r. 6bin
BbINOJIHEH PAL MHTEPECHbIX NpPo-
eKToB B chepe apxutekTypsl (da-
CafHas CbeMKa), U3y4YeHUs apxe-
0/10rMYeCKUX NaMATHUKOB, TOMOT-
paduu (cbemka 3acCTPOEHHOI
TEeppUTOPUU [Ns MPOEKTUPOBaA-
Hus). Mo MHEHWI0 COTPYAHMKOB
LeHTpa Haubonee nepcnekTus-
Has o6nactb npumeHeHus HJIC —
CbeMKa MOCTOB, NYTENPOBOLOB U
BMALYKOB [NA Lieneil NpoeKTupo-
BaHWA NPU UX PEKOHCTPYKLMUM.
3aKasumMKy MoxeT ObiTb OKasaH
KOMMMeKC ycayr ¢ npepocTase-
HUeM JeTanbHbIX Tonorpacuyec-
KWX MNaHOB pasfiMyHbIX MaclTa-
60B, 06MepHbIX yepTexeld u 3D
mojenei.

OmMH 13 3HAKOBbIX MPOEKTOB,
BbIMOJIHEHHbIX LleHTpoM ¢ no-
molublo TexHonoruu HJIC B aBrycte
2012 r.,, — cvemKa KosuHckoro
BMagyka (puc. 2), pacnonoxeHHo-
ro okono n. KowypHukoso (Kpac-
HOApCKMit Kpait), no 3akasy OAO
«TOMIMNPOTPAHCY. 06beKT
LBEeACTBUTENbHO YHUKANbHbIA K
OYEeHb CNOXHbBIN A1 CbeMKU: MaK-
CMManbHas BbICOTA OMOP COCTaB-
nsieT 62 M npy obuei anvHe 340 m,
npu 3ToM Kaxable 15-20 MUHYT 1o
BMALyKy MPOXOAUT XenesHo[o-
POXHbIN COCTaB. 3aKa3uymK npocun
NpefoCTaBUTb TOYHYIO MHGOpPMa-
UM 0 (haKTUYEeCKOM COCTOSHWUU
BMAfyKa Ans pa3paboTKu npoekTa
PEKOHCTpyKUMK. TexHuyeckoe 3a-
[aHue npeaycMaTpueano ocyuie-
CTBNIEHME KoMMnieKkca paboT: cos-
[aHve Tonorpaduyeckoro nnaHa
macwraba 1:500, BbinosHeHne 06-
MEPHbIX YepTexen KOHCTPYKLUIA U
noctpoenne 3D mopenu. U3-3a
3HAYNUTENLHOrO Nepenaza BbiCOT U
HaNUuns BbLICOKOW TpaBbl ObliO
NPUHATO pelleHne O NpoBefeHNUU
KOMOWHMPOBAHHO! CbEMKM C UC-
nosb30BaHMEM CKaHepa W Taxeo-
meTpa. [osHbIA KoMnnekc none-
BbIX PaboT Obil BbINOMHEH 3a 2
LHs, MPU 3TOM CKaHUPOBaHKe npo-
BoaMnoch ¢ 38 craHuuin. Ha Kax-
[OW CTaHUMM WU3MEpeHus BbIMon-
HANUCb B TeyeHue 5-7 MUHYT.
CpenHekBafpaTnyeckas norped-
HOCTb «CLUMBKU» BCEX NONYYEHHbIX
«001aKOB TOYEK» B eUHYI0 cUCTe-
My KOOpAWHAT COCTaBMNa 4 MM
(puc. 3). KamepanbHas o6paboTka
npoBoAMiacL B MNPOrpaMMHOM
komnnekce Leica Cyclone, co3pa-
Hue 1 oopMeHMe YepTexel — B
AutoCAD (puc. 4, 5).

B npouecce ocBoeHus TexHo-
norun cotpynHuku LleHTpa BHep-
punu CBOM OMbIT MO BbIMOSHEHUIO
npoektoe HJIC B nporpammy o6y-
yeHus ctyneHToB. B nepcnekTuse
HauuoHanbHbIN MccnegoBaTenbe-
Kt TOMCKMIA NOAUTEXHUYECKWIA
VHUBEPCUTET MNIAHUPYeT pa3Bu-
BaTb W HanaXmBaTb KOHTAKTbl C
MPOEKTHbIMU OpraHM3aLnUsaMm, Ko-
TOpbIM HeobxoAuma TexXHONorus
HJIC pnsa peKoHCTpYKLMM MOCTOB,

«06nako moyek» suadyka neped
KamepanbHoli o6pabomkoli

06mepHbIli yepmexk BuadyKa c
hakmuyeckumu pazmepamu KOHCMPYKYULi

3D modens suadyka

MOHWTOPUHIA U MOAEpPHM3aLUK
00beKTOB HedhTerasoBoro Komn-
nekca. Konnekrtus kacdeapsl JINCT
OTKPbLIT B8 AManora u CoTpyaHu-
YecTBa C ApYrMMU YHUBEPCUTETA-
MU 1 OpraHM3aumuamMm, KotTopble 3a-
WHTEPeCcoBaHbl B Pa3BUTUM nepe-
LOBbIX, BbICOKOTOYHbIX TEXHOJIO-
ruit (e-mail: lasercenter@tpu.ru).
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COBPEMEHHbLIE U3SMEPUTENIbHbIE
TEXHONOIT'MU HA KA®E[LPE KALACTPA
U TEOUHXXEHEPUWU B KYBITY

I.A. Typa (KybaHcKuil rocyaapCTBeHHbI TeXHONOrMYECKUi yHuBepcuTeT, KpacHogap)

B 2007 r. okOHuMN thaKynbTET aBTOMOOUIbHO-LOPOXKHBIX U KaAACTPOBbIX cucTeM Ky6aHCKOro rocyaapcTBeHHOMO
TEXHOJIOrMYECKOro YHMBEpPCUTETa MO CMEeLUanbHOCTU «TOpoAckoi kagactp». C 2007 r. no HacTosiee BpeMs —

CTapwuin npenogaBaTenb
TEXHONIOrMYECKOro yHMBepCuTeTa.

Kadenpsl

Kagactpa W TreouHXeHepuu

Ky6aHckoro

rocyAapcTBEHHOTO

I.I. leB4eHKo (KyGaHCKMit rocyaapCTBeHHbI TexHONOrMYeckuin yuusepcutet, KpacHoaap)

B 2009 r.

OKOHYMNA (haKynbTeT aBTOMOGUNLHO-JOPOXKHBIX M KagacTposbix cuctem KybaHckoro

rOCYAApPCTBEHHOTO TEXHOJIOTMYECKOr0 YHUBEPCUTETA MO CMeLuanbHOCTU «ropofckoi kagactp». C 2009 r. no
HacTosllee BpeMA — accuUcTeHT Kadepapbl Kajactpa M reouHxeHepun KybaHckoro rocynapcTBeHHOro

TEXHOJIOrM4YeCKoro yHMBepcuTera.

B HacToAwee Bpema B Poccum
pacTeT cnpoc Ha CNeLmanucTos B
obnactu reogesuu, Kotopble
ymenu 6bl paboTaTh C COBPEMEH-

HbIM reofe3nyeckum obopypoBa-
HUEM.

B KpacHopapckom kpae Ky-
6aHCKMI TOCYAAPCTBEHHbIA Tex-

leodesuyeckas npakmuka cmydermos III kypca Ky6ITY: usmepeHus
¢ nomowibto maxeomempa Leica FlexLine TS06 (8sepxy); paboma
¢ FTHCC cucmemoti Leica Viva GS15

HONOTUYECKUI yHUBEpCUTET
(Ky6Ir'TY) yxe Heckonbko net
npuobpeTaeT nepefoBbie reofe-
3U4eckue WU3MepuUTeNbHble Npu-
O0opbl, KOTOpble WWUPOKO UCMONb-
3ytoTca B yueGHOM npouecce. Ans
3TOro Ha kacteppe Kagactpa W
reounHxeHepuu Ky6l'TY paspabo-
TaHbl COOTBETCTBYKOLME METOAM-
yeckume ykaszaHus. CrygeHToB
o6yyaioT paboTe C INEKTPOHHbBIM
TaxeomeTpom Leica FlexLine TS06,
pByxyactoTHeimn THCC cuctema-
Mu Leica Viva GS10 u GS15, ¢
UMdPOBLIMU HUBENUPAMMU, Na3ep-
HbIMU JanbHOMepamu, a Takxke C
HaseMHbIM nasepHbiM 3D ckaHe-
pom Leica ScanStation C10. Oc-
BOEHWE HOBBIX reofe3nyecKkux
npuGOPOB HAYMHAETCA HA CUMy-
naTopax (BMpTyanbHas paboTa c
npMbopoM Ha KoMMbloTepe), a 3a-
TEM NOMyYeHHble HaBbIKW 3aKpen-
NAITCA BO BPEMsA reofe3nyecKoi
npaktuku (puc. 1).

B nekabpe 2011 r. npenopaasa-
Tensmu kacdeapsl KafgacTpa u reo-
MHXXEHepUn COBMECTHO CO CTy-
penTamu III kypca 6Gbina Bbinon-
HEHa WCMOMHUTENbHAA CbEMKA
HOBOro y4yeGHOro Kopnyca yHu-
BepcuTeTa, naowagb KOToporo
2,2 ra, a TaKXe CbeMKa CnopTuB-
HOro ropofKa Ans nocnepyowei
pEeKOoHCTpyKLUMU. PaboTsl npoBo-
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AUANCh C NPUMEHEHWEeM Taxeo-
meTpa Leica TS06 u THCC cuctemsl
Leica Viva. B pe3synbtate 6bi1 no-
nyyeH Tonorpauyeckuini nnaH B
macwTabe 1:500.

OpHOBpeMeHHO kacepnpa
npeanaraet yrny6neHHoe usyue-
HWe COBPEMEHHOro reofesnyec-
Koro 060pynoBaHNUA U TEXHONO-
TMIA BbINONIHEHUA TEOAE3UYECKUX
paboT B BUAE KYPCOB MOBbILEHMS
KBanudbuKauum ana reofesucroB
B obbeme 72 u bonee akagemu-
YeCKWX 4acoB C BblAaven yAaoCToO-
BEPEHUA TOCYLAPCTBEHHOTO 06-
pasua. lNposoguTtcs utorosas at-
TecTalus, 4To COOTBETCTBYET Tpe-
60BaHUAM  CaMOperyaupyembix
OopraHu3auum.

CoTpyAaHMKM Kadeapbl Ha noc-
TOSIHHOI OCHOBE BbIMOJIHAT [10-
roBopHble paboTbl MO MOHWTO-
puHry moctoB. Ky6IlTY wumeer
CBMIETENbCTBO O AONYCKe K pabo-
TaMm, BIUSIOWMM Ha 6e30MacHOCTb
06BEKTOB KanUTaNbHOTO CTPOU-
TenbcTBa. [na 3toro y npenopa-
BaTenen YHMBEpPCUTETA eCcTb 3Ha-
HUA, OMbIT U COBPEMEHHOE reoje-
3nyeckoe obopyroBaHue.

B nocnegHue rogel Bce 6onb-
WWIA UHTEPeC BbI3bIBAET TEXHONO-
TN HA3EMHOTO N1a3epHOro CKaHM-
poBaHus. bnaropaps Hecou3me-
pUMON ¢ ApyrumMu npubopamm cKo-
pocCTbio paboThl CKaHepa W NOJHO-
TOW MHOPMaLMK, NoNyyaemoil 06
00beKTe, 3Ta TEXHONOTUA BCE Ya-
e ucnonb3yetcs B PasNUYHbIX
06nacTsAx, B TOM 4yucne U npu uH-
XEHEpHO-reofe3nyecknx n3blcka-
Huax. K coxanenuto, B HacToslLee
Bpems B KpacHogapckom Kpae Ha-
3eMHOe Nla3epHoe CKaHWpoBaHue
MCnonb3yetcs KpaliHe pefko, B
CBA3M C OTCYTCTBMEM CKAHEpPOB B
6OMbLWNHCTBE reofe3nyeckux op-
raHu3auuii pernoxa.

Ho pykoBOACTBO yHMBepcHTe-
Ta U Kadeppbl NOHMMAeT, 4To 3a
TEXHONIOrNen Na3epHOro CKaHu-
poBaHus Gyayluee, NO3TOMY B Mae
2012 r. yHUBEpPCUTETOM 6bIN NPU-
obpeTeH nasepHbiit ckaHep Leica
ScanStation C10. 310 no3sonuo
Ky6[TY BbIATH Ha HOBbIN YPOBEHb
Kak B MOArOTOBKE CTYAEHTOB

(puc. 2), TaK ¥ Npu NpOBEAEHNUU
AOroBOPHbIX paboT. CoTpymHMKM
Kadenpbl KAAACTPa U reOUHKEHe-
puUM yXKe BLINOMHUAW PAL reofe-
3UYECKMUX U3MEPEHWIT NPU UHKe-
HEPHbIX M3bICKAHUAX METOAOM
Ha3eMHOr0 J1a3epHOT0 CKaHWpo-
BaHMA C NOCNEAYIOLWNUM KOMMbIO-
TepHblM MopenuposaHuem B [10
Cyclone u AutoCAD pna uenent
NpPOeKTUPOBAHUSA, CTPOUTENLCTBA
U PEKOHCTPYKLMUN 0OBEKTOB.

N3yyeHne meToga Ha3eMHOro
N1a3€pHOr0 CKaHUPOBAHWUS M MO-
JIYYEHHBbIi ONbIT NO3BONSIOT Bbi-
O0ennTb cnefyouime o6aactu ero
npUMEHeHUs:

— WUCNONHUTENbHAsA CbeMKa
00beKTOB /110601 CNOXHOCTU Ha
BCEX 3Tanax CTPOUTENbCTBA;

— KOHTPOJIb MOHTaXa W reo-
METpUYECKMX MNapaMeTpoB Kpyn-
HOTOHHaXHOr0 060pyAOBaHUs, B
TOM YuC/ie B CYAOCTPOEHUH, B pe-
XMMe peanbHOro BPEMEHH;

— co3AaHue Tonorpaduyec-
KUX nnaHos itoboro macwrabda;

— onepatMBHas MaHopamHas
cbemKa Ans onpefeneHus BUAM-
MOCTW C PasNUyYHbIX TOYeK Hab-
JIOLEHUs MpU NPOEKTUPOBAHUM
304aHUIA N COOPYXKeHUI (MO «BbI-
COTHbIM OFpaHUYEHUAMY);

— cO34aHMe TPexMepHbIX
UMGPOBLIX MOLENEN YHUKANbHbBIX
NaMATHUKOB UCTOPUU W KyNbTYpbl
ANs pecTaBpauuu u BefeHuns baH-
Ka JaHHbIX;

— MOHUTOPWHT TEKYLLEero coc-
TOAHUA 06BLEKTOB (MOCTOB, TOH-
Heneit M T. M.) C onpefeneHnem
BEJIMYMH NNAHOBLIX U BbICOTHbBIX
pedopmauui;

— CbeMKa OTBaJIOB, KapbepoB
1 30/100TCTOMHUKOB C LieNbio on-
peneneHns 00LEMOB BbIHYTOM
(nepemeleHHON) NOPOAHI.

B Gnuxaiwwe roasl kadeapa
NiaHUpyeT CO3fAaHUe MNONUToHa
L1151 MOHUTOPUHTA AedopMaLMoH-
HbIX MPOLECCcoB, NpuobpeTeHue
obopynoBaHus ONs MOCTOAHHO
AeicTBytolleit 6a30BOi CTaHLMN
HCC ¢ BO3MOXHOCTbIO OfHOBpE-
MEHHOTO MOAKNIYEHUA K Hen
HECKOJIbKUX MOABMMKHbLIX CMYTHM-
KOBbIX NPUEMHUKOB 15 paboThl B

U3yyeHue npuHyuna pabomsl Na3epHo20
ckaHepa Leica ScanStation C10

pexxume RTK Ha ypaneHuu ot 6a-
30BOWM CTaHUuMK [0 60 KM.

[pn panbHeiwem paclwupe-
HUW napka reofesnyeckoro 06o-
PYLOBaHUs Mbl GyAeM OpUEHTUPO-
BaTbCA Ha npubopbl KOMNAaHWUK
Leica Geosystems, Tak Kak Ha
NPOTAXEHUN NATW NIET UX UCMONb-
30BaHMsA B yyebHOM npouecce u
Npu BbINONHEHUN [OFOBOPHBIX
paboT OHM MNoOKasanu BbICOKYIO
HaeXHOCTb, 061ajaloT MOHAT-
HbIM WMHTephencoMm, [OCTYMHbIM
LaXe HauyMHawLleMy nonb3oBare-
nto. Kpome Toro, komnanus Leica
Geosystems paspabatbiBaet 060-
pYLOBaHMe W NporpamMmmHoe obec-
neyeHune, OCHOBAHHOE Ha pasHo-
06pasHbIX NepefoBbIX TEXHONO-
TMYeCKUX peleHusx. MoxHo
Bcerga nofobpatb npubopsl v M0,
HeobXxofMMble MMEHHO [fs Ha-
WKX y4ebHbIX U NPOU3BOACTBEH-
HbIX 3a/iau.

Mbl Takxe xoTenu Obl Bbipa-
3UTb 6N1arofapHOCTb KOMMaHUM
HABTEOKOM 3a nomolub B Bbl6O-
pe 060pynoBaHMs, HafeXHY0 U
NOCTOAHHYIO TEXHWYEeCKyl noj-
LEPXKY.
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= J'IY‘-II.LIVIﬁ B KJiaCCe BbICOKOTOYHbIX
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HDanbHoctb 120 M npu 8% ansbepno
CybMunnuMeTpoBasa TOYHOCTb faNnbHOMEpa Ha MAakKCUManbHOW OaNbHOCTU
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MpocTas npoueaypa NoBEPKM U KannbpoBKH
BHINONHAESTCH NONbL30BATENeEM CaMOCTOHTENBLHO
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HOBOCTU

INTERGEO 2012 — OT
TEONMPOCTPAHCTBEHHbBIX JAHHbBIX
K MPAKTUMECKUM AENCTBUAM

18-i1 KOHrpecc 1 BbiCTaBKa no
reofesnu, reouHtbopmatuke u
3eM1eyCTpoONCTBY INTERGEO
npownu 9-11 okTabps 2012 r. B
laHHoBepe (lepmanus). YToOwl
MOMOYb YYaCTHUKAM W MoOCeTUTe-
NSM U3 pa3po3HeHHbIX CBEAEHUN
€0o3[aTb ACHYI0 WMH(OPMALUOH-
HYI0 KapTUHY NSl NONYyYeHUs Ho-
BbIX 3HaHWi, HemeLkoe 06LecTso
no reofesuu, reonHdopmatuke u
ynpaBfeHunto 3eMeNbHbIMU pecyp-
camu (DVW) Ha opHoii nnowagke
00bEANHNUIO CPa3y HECKOJbKO
MeponpuaTun.

CoBMecTHO ¢ Hemeuknm obuye-
cteom kaptorpados (DGfK) 6bina
nposefeHa 60-1 KoHdepeHUus
HeMeLKnX KapTorpagos.

BnepBsble B pamKax KoHrpecca
npowna koHdepeHumua Coro3a es-
ponencKMx KapacTpoBbIX WHXe-
HepoB (Council of European
Geodetic Surveyors — CLGE) u
HaunoHanbHas  KoHdepeHLus
INSPIRE  (Infrastructure for
Spatial Information in the
European community).

B koHdeperuunn CLGE npuHanu
yyacTue cneumanuctel u3 36 rocy-
papcte — uneHoB CLGE. 3pech
66110 NpefCcTaBieHO ABA foKNaja
ot MUWUTAKK, c KoTopbIMKM BbICTY-
nunun X.K. fimbaes («leogesunyec-
KWt MOHUTOPUHT ABUXKEHUA 3eM-
HOW Kopbl. CocTOsHWME, BO3MOX-
HOCTH, NepcreKTUBLI») "
N.N. NoHckuit («Ouenka kavect-
Ba MOAeNN rpaBUTaLMOHHOrO Mo-
ns 3emany).

B pamkax  KoH(epeHLUM
INSPIRE cocTosnacbh ABYXCTOPOH-
HAS BCTpeYa COBETHMKA ynpasns-
towero YN «Mocropreotpect»
b.B. lotanoBa ¢ npe3upeHTOM
DWW K.®. Tewe (Karl-Friedrich
Thone), rne obcyxpanuce opra-
HU3aUMOHHbIE U TexXHOoJoruyec-
Kne BOMpochl CO3AaHNsA UHdpacT-

PYKTYpbl NPOCTPAHCTBEHHbIX fAaH-
Heix (UML) Ha HauuoHanbHOM U
pernoHanbHOM ypoBHAX. bbina
LOCTUTHYTA [OTOBOPEHHOCTb O
BO3MOXHbIX KOHCYNbTALMAX C Be-
pylwmmu skcneptamu fepmanun B
obnactu reouHcboOpMaTUKKM Mo
pas3NUYHbLIM acnekTam Co3jaHus
WUNJA ropoga MockBbl, B TOM yncne
B 06/1aCTW eanHOro reouHdopma-
LLMOHHOTO MPOCTPaHCTBAa roOpoja
MockBbl.

Ha INTERGEO BTOpo# pa3
npowna KoHdepeHUMs no Hasu-
rauuu, CNoHCOpPOM KOTOPOIA BbIC-
Tynuno ®epepanbHoe MUHUCTEp-
CTBO TpaHCMOpTa, CTPOUTENbCTBA
M ropoackoro passutus lepma-
Huu. KoHcdepeHuus nokasana,
4TO CETEeBOW MUP HaBUraLMK, reo-
MH(OPMATUKN U KOMMYHUKALM-
OHHbIX TEXHONOTUI MMEeT OrpoM-
HbI MOTEHLUMAN AN MHHOBALMI B
nonuTUKe 1 GusHece.

Bnepsble no uuuuuatnee DVW
u DGFK cocTosnock cobpaHue cTy-
LeHTOoB M3 cTpaH  Esponbl
(European Students Meeting). B
ero pabote npuHsAn yyactue 6o-
nee 300 cTyneHTOB, NOAYYMBLLMX
BO3MOXHOCTb 03HAaKOMUTbCA C
TEHLEHUMAMU U NepcrnekTMBamm
pa3BuTUA TexHonoruin B obnactu
reonHdopMaTuKkm.

Cnukepamu MeponpusTmii BbiC-
TYNUAW BEAYLME NONUTUYECKME U
MexgyHapoaHble geatenu: K. Po-
ranb-fpote  (Cornelia Rogall-
Grothe), rocypapcTBeHHbIN cekpe-
Tapb ®PepepanbHoOro MuHMUCTEp-
CTBa BHYTPeHHUX aen [epmaHuu u
npefCcTaBUTeNb NPaBUTENbCTBA MO
MH(OPMALMOHHBIM TEXHONOMUAM,
YuXau Teo (CheeHai Teo), npesu-
peHT MexpyHapopnHoi depepa-
umu reopesuctos (FIG), C. bepr-
nyHp (Steven W. Berglund), npe-
3WUJEHT U FreHepanbHbIil AUPEKTOP
komnaHuu Trimble.

MopBogs wMTOrM KOHrpecca,
K.®. TeHe oTmeTun, yto CBA3U
BHYTPU  reouHbOpPMaLUOHHOIO
coobuiecTsa ¢ napTHepamu B no-
NIUTUKE U 3KOHOMUKE CTaHOBATCA
Bce bonee TecHbIMU. [lokasaTesb-
CTBOM 3TUX CNIOB CIYXUT Koone-
pauus Beaylwux npodeccuoHanb-
HbiX 00beguHeHuit B ccepe TNC u
co3paHHoro KoHcynbTaTuBHOIO
coseta INTERGEO c komnaHuamu
Esri (CLLA), Hexagon (LUBewus) u
Trimble (CLLA).

B pamkax 3Tux meponpusaTuii B
MEXANCLUMINHAPHBIA Ananor B
40 npeaMeTHbIX 06nacTax 6biao
BoBneyeHo 6onee 1400 yyacTHu-
KOB KOHrpecca.

MapannenbHo ¢ KOHrpeccom B
Tpex 3anax Ha 28 TbiC. M? BbICTa-
BOYHbLIX muowageir 6onee 500

b.B. Mlomanos u K.®. Tene




Hanoonbiu
anBbICL

A3 EDGE Liucdposas Aspokamepa A3 LightSpeed

Hanbonbiumin pasmep cHumka — go 80 000 nukcenen. [onHOCTBHK aBTOMATUHECKAS CUCTEMA HA3EMHOI
[pon3eoguTENnbHOCTD a9POCHEMKM - ThICSYM KB.KM B YaC. 06paboTki — aspoTpuaHrynaums, LIMM,
[naHoBble 1 NEPCNEKTIBHbIE a3POCHUMKM - OHOM CTEpPeo Mofenn, opTodoTonaHsl, NNaHoBble 1
Kamepow B OIHOM MONETe. NepCneKTUBHbIE re0-0PHEHTUPOBAHHbIE a3POCHUMKN.
MpoussogutenbHocTb A3 EDGE
HasemHoe paspelueHue (cm) 3 5 10 15 20 25 30
Mpon3BoAUTENILHOCTb a3POCHLEMKM (KB.KM B 4ac) 100 | 250 | 1000 | 2250 | 3750 | 6200 | 9350
Mpon3BoAUTENbHOCTb CO3aHNA OPTOOTO (KB. KM B CYTKH)
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HOBOCTU

Ha cmende MUUTAuK

komnaHuit u3 31 rocymapcrea
npeactaBnanM  obopyaoBaHue,
nporpaMmMmHble CPeACTBA U TeXHO-
noruu, paspaboTaHHble Ha UX OC-
HOBe.

Kak yxe oTMeyanock, B KOHT-
pecce nNpuHWManu yyactue cne-
unanuctel U3 Poccuu, He ctana
MCKIOYEHMEM U BbICTABKA. Yxe
TPAaAULMOHHO Haly CTpaHy Ha
INTERGEO npepcraBnanu fBa Be-
OYLWKMX BbICWKX y4ebHbIX 3aBefe-
HUs B 061aCTU reofe3nu, KapTor-
padun u reomHdbopmaTukm —
MoCKOBCKMI rOoCYyRapCTBEHHbIN
VHWUBEPCUTET reofie3nn u KapTor-
padun (MUUTAuK) u Cubupckas
rocyaapcTBeHHas reofe3nyeckas
akagemus (CITA, HoBocmbupck).

B stom rogy generaumio MU-
UTAuK Bosmasnsn A.l. YnubyHu-
YeB, MPOPEKTOP MO MeXAyHapoa-
HOM pesTenbHocTU. Ha cTeHpe
Gbina npepacTaBneHa uHdopmaLus
0 HanpaeNeHUAX MOLFOTOBKM U
nepenoaroToBKW CneLuanucToB B
obnactu reogesuu u Kaprtorpa-
huu, a TaKXKe 0 NOCNeAHUX JOCTH-
KEHUAX U pa3paboTKax yyeHblX U
CTY[EHTOB YHMUBepcuTeTa. B yact-
HOCTW, [EMOHCTPUPOBANUCL pe-
3ynbratel uccnefoBaHuii Komn-
NeKcHoii nabopatopun uUccnepo-
BaHWA BHE3EMHbIX TEPPUTOPUIA W
MOJIOAEXHOTO0 Hay4yHOro MHHOBA-
LMOHHOrO UeHTpa «Vmnynbcy». Bo
BpPEMs BbICTaBKM ObIU [OCTUTHY-
Tbl JOFOBOPEHHOCTU NO NOANMUCA-
HUIO COMMalleHMt O COTpYLHUYe-
CTBE C TaKUMU YHUBepCUTETaMy,
kak Leibniz Universitat Hannover
(FTaHHOBepCK Mt yHUBEpCUTET
Bunbrensma JleitbHuua, lepma-

Hus), Hafen City Universitat
Hamburg (lambypr, lepmanus),
Jade University of Applied
Sciences (YHuBepcuTeT npuknag-
HbIX Hayk, [epmaHus), Universidad
Politecnica de Madrid (Magpuac-
KW NONINTEXHUYECKMNIA YHUBEPCU-
Tet, WcnaHna) v pp., a Takke ¢
komnanuamm Leica Geosystems
(Weenuapua) u VisionMap (W3-
paunb) B 06nacTu ucciegoBaHuii
COBPEMEHHbIX TEXHONOrMA [Ans
co3panusa 3D mopeneit 06bEKTOB
no Matepuanam a3pocbeMKi.
Deneraunio CITA Bo3rnaensn
ee pektop — A.ll. Kapnuk. Ha
cTeHfie ObINM NpefcTaBieHbl Ha-
yuHble pa3paboTku u obpasosa-
Te/lbHble MpOrpamMmbl aKafemuu,
MHOPMALMSA 0 MeXAyHapPOAHbIX
meponpuATuax, nposogumblx CIMA
— HAy4HbIX KOHIpeccax, KoHde-
peHuusx, sbictaBkax. CocToanuco
BCTPeYM M NeperoBopbl C fenera-
UMAMKU MEXLYHAPOLHbIX OpraHu-

3auumit — FIG, DVW, ICA, ISPRS, no
BOMPOCAM y4acTus B BbICTaBKaxX W
Hay4YHbIX KOH(EepeHUUsX, Hayy-
HOWM 1 0bpa3oBaTe/bHOI feaTeNb-
HOCTW, @ TaKXXe CO3[aHNs COBMe-
CTHbIX HAy4YHO-NPOU3BOACTBEH-
HbiX NpeanpuaTuii. B 2013 r. aka-
LeMUsi NaaHupyeT npepcTaBuUTb
BUAbI CBOEW AeATENIbHOCTU B HO-
BOM (hopMmarte, KOTOPbIi NO3BOANT
el npuBneYb K COTPYAHUYECTBY
He TONbKO 3apybexHble yHUBep-
CUTETbI, HO U Hay4yHO-UCCNefoBa-
TenbCKWe opraHu3auuum 1 npoms-
BOACTBEHHbIE KOMMNAHWMU.

Kpome y4yebHbix 3aBefieHuid, Ha
INTERGEO cBou paspaboTku
NpeACTaBAANM NATb KOMNAHUA U3
Poccuu.

HeogHOKpaTHbIN  y4aCTHUK
BbICTABKM — HAy4YHO-NPOU3BOA-
CTBeHHas komnavusa GPS COM —
NPOAEMOHCTPUpOBaNa fABe HO-
BWHKW. ITO NepBblii POCCUNCKMIA
gByxyactotHelii  TJIOHACC/GPS
npuemHuk Shark Geo, manbHeii-
lWee pa3BUTHE YXKe LWMPOKO BOCT-
pe6OBaHHOIO OAHOYACTOTHOTO
[MOHACC/GPS npuemHuka Shark
Geo, M BbLICOKOMPOU3BOAUTENb-
HblA  MpOrpamMMHO-annapaTHblif
komnnekc Shark RS, pa3paboTaH-
HbIi AN NPUMEHEHUSA B KayecTBe
NOCTOAHHO feiicTyOWMX (pede-
PEHLHbIX) CTaHUMA B CMNYTHWUKO-
BbIXx ceTax. Ero omnmumTenbHow
0COBEHHOCTBIO ABNAGTCA HAaNMyne
web-uHTepdeiica, KoTopbll No3-
BONAET NepefaBaTb Mojyyaemble
LaHHble HA CEpBEp CETU B pexxnme

ECOs,
Co GEOIN S'I‘RUMENT 1

Ha cmende komnanuu GPS COM




ABTOPWU30OBAHHbIN LIEHTP
OBPABOTKU OAHHbBIX KAPTOIPAOUYECKNX
CUCTEM NMPOU3BOACTBA VISIONMAP
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TOYHbIE AAHHbIE - TMBKWUE PELLEHNA

109387 Mockga, yn. JllnbnuHckas, 4.42, od. 509. Ten.: +7 (495) 232-28-70, info@GPScom.ru
TexHuueckas nopgeprkka: +7 (495) 232-28-70; support@GPScom.ru



HOBOCTU

peanbHoro BpeMeHU, a B Clyyae
noTepy CBA3M — apXMBUPOBATb
MX BO BHYTPEHHEN MaMATU U BO-
300HOBNATL Nepedayy npu BocC-
cTaHoBieHnn cBA3u. Bo Bpems
BbICTaBKM ObINO 3aK/IIOYEHO CTpa-
Ternyeckoe CoralleHue ¢ komna-
Hueit SensefFly (Lseituapus) o
noctraBkax B Poccuio u cTpaHsl
CHI' GecnunoTHbIX NeTaTesbHbIX
annaparos Swinglet CAM. Coctos-
NUCb BaXHble NeperoBopsl ¢
npeacTaBUTeNsAMU KoMnaHui
NovAtel (Kanapa), Digital Globe
(CLUA), Gexcel srl (UTanus), AHAB
(Wseuns), COWI A/S (DaHus),
Fotomapy LLC (Monbwa) u ap.

Ha opHom cteHge c HIMK GPS
COM MHXWHMPUHrOBas KoMNaHuA
ECO-GEOINSTRUMENT  (Cyxymu,
Pecnybnuka A6xasus) npepnara-
na CBOM ycnyru B obnactu reoge-
3um, kaptorpaduu, NC, Tpexmep-
HOrO MOAENMPOBAHUSA TOPOACKUX
TEPPUTOPUIA U 3eMeNbHOr0 Kaja-
ctpa. [nsa 3Tux ueneit KomnaHus
MMeeT CUCTeMbl BO3AYWHOrO W
MOOMLHOTO N1a3epPHOr0 CKaHMpO-
BaHMs, NonHoopMaTHble Ludpo-
Bble Kamepbl, 6ecnunoTHble neTa-
TenbHele annapatel (BMJ1A), Ha-
3eMHble Nla3epHble CKaHepbl M
Lpyroe coBpeMeHHoe 060pyfoBa-
HUE 1 TEXHONOTUN,

Ha oTtmenbHom cTeHAe cBOW
NPOAYKLMIO MpeAcTaBnsna KoM-
nanus «Pakypc». Cneuuanuctsl
oTAeNa TEXHUYECKON NOAAEepPIKKM
3HAKOMMUAW NOCETUTENEN BbICTAB-
KW C BO3MOXHOCTAMU L1dpPOBOro
NONHO(YHKLMOHANBHOTO (OTO-
rpaMMeTpMYecKoro Kommniekca
PHOTOMOD, KoTopbIit MOXeT Hail-
TW NPUMeHEeHWe Npu KapTorpagu-
pOBaHWUM, KafacTpe, MOHUTOPUH-
re, NPOCTPAHCTBEHHOM aHanuse
TOYHO METpUYecKon WUHhopMa-
uuu. [MoproToBNEHHBIE C MO-
MOLLbIO MPOTrPAaMMHOIO KOMIJIEK-
ca reonpoCcTpaHCTBEHHblE faHHble
NPUMEHSAIOTCA B KayecTBE BbICO-
KOTOYHOW KapTorpaduyeckoii oc-
HOBbI oA KomnnekcHbix [MC-npo-
€KTOB, reonopTanos, kKapTorpadu-
yeckux web-npunoxenuin. PHO-
TOMOD moxeT ucnonb30BaThCA
KaK JIOKaNnbHO, ANA BbINONHEHUS
Haubonee TPyLOEMKUX npouec-

COB, TaK 4 B pacnpefeneHHom ce-
TeBOI cpefe, Npu peanusayuu
6onblKMX NPOeKToB. Y nocetute-
nell 0cobbiii MHTepec Bbi3blBana
TexHonorus otorpamMmmeTpuyec-
Koil 06paboTKM AaHHbIX, NoayYae-
mbix ¢ BIJIA.

Bnepsble B BbiCTaBKE NPUHK-
Manu y4yactue fBe KOMNaHwWu W3
CaHkT-TMeTepbypra — «MJIA3» u
Agisoft.

Komnanus «MJIA3» npepcras-
nsina co6CTBEHHYI0 pa3paboTky —
6ecnuaoTHble  a3pOCbEMOYHbIE
Komnnekcel  GeoScan101
GeoScan300. Komnnekcbl npea-
Ha3HayeHbl A5 ONepaTMBHOMO Mo-
NyyeHus optohoToNNaHoB, MaT-
puy BbicoT U 3D-mopeneit mect-
HOCTM U OTAE/bHbIX OOBLEKTOB.
BecnunoTHble neTatenbHble anna-
paTbl OCHALLEHbl 3N1EKTPUYECKUM
ABUraTeNeM u Kamepoil C paspe-
weHnem B 24 Mnukcens. [uxe-
HUe NeTaTeNbHOro annapara no
3annaHUMpPOBAHHOMY  MapLpyTy,
MPOLECC a3pOCbEMKH U NOCNeyio-
was obpaboTKa pe3ynLTaToB NoA-
HOCTbO aBTOMATU3MPOBaAHBI U OCY-
LWeCTBASATCA C NOMOLbIO Nporpa-
MMHOro ob6ecnedeHus PhotoScan.
3anyck BIJIA ocywectnsetcs ¢
KatanyneTbl, @ Npu3emieHne — c
nomoLblo napatiora.

KomnaHus AgiSoft ¢ momeHTa
cBoero ocHoBaHus (2006 r.) npo-
BOAMUT MHHOBALMOHHbIE UCCNERO-
BaHWA No pa3paboTke nporpam-
MHbIX CPEACTB, OCHOBAHHbIX Ha
TEXHOJIOTUM KOMMbIOTEPHOTO 3pe-
HusA. Ha BbICTaBKe AEMOHCTPUPO-
BajoCb nmporpammHoe obecneve-
Hue AgiSoft PhotoScan B paByx
BEpCUsAX: CTaHAAPTHOW 1 npodec-
cuoHanbHoii. CTaHaapTHas Bep-
cus obecneymsaeT aBToMaTuyec-
Koe co3faHue no dotorpaduu
TEKCTYPUPOBAHHON TpPEXMEpHOA
MOLENM C BbICOKMM KAyecTBOM.
Agisoft PhotoScan Professional
Edition no3sonseT BLINOAHATHL
NpMBA3KY OpTO(OTONNAHOB C Bbl-
COKOW TOYHOCTbIO W CO3[aBaTb
noapo6Hble LMGPOBLIE MoAenu
penveda. Kak ormeuvawT paspa-
60TYMKK, Gnarogaps MOSHOCTbIO
aBTOMATM3MPOBAHHOMY NpoLeccy
MOXHO 06pabarbiBaTh ThICAYM a3-

Ha cmende komnanuu AgiSoft

pohOTOCHUMKOB [Nl MOJYYEHUs
thoTorpaMmeTpuyecknx AaHHbIX
npotheccMoHanbHOro YpoBHS.
Ewe opHa komnaHus u3 Poc-
CuUK, KoTopasi BrepBsble MpuHAna
yyactne B BbicTaBke — GeoCV,
OCHOBAaHHas BbINyCKHUKaMK Jla-
6opatopun KoMNblOTEpHOW rpa-
dbukn n mynetumeguna MIY wum.
M.B. JlomoHocoBa. OHa npepacTas-
nsna aBTOMAaTU3WpPOBaHHblE pe-
WeHus B 06nacTn reouHdopmaru-
Ku, 6a3upyloLmecs Ha NociefHUX
pa3paboTkax B o6nact pacnos-
HaBaHuA 00pa3oB U 06pabOTKM
n3obpaxeHuii. Ha BbicTaBke fge-
MOHCTPUPOBANUCL BO3MOXHOCTU
nporpammbl 3D Urban Modeller
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HOBOCTU

NS TPEXMEpPHOro MOfEennpoBa-
HUA 38aHuKiA no dotorpacusam. Ee
uenb — obecneynTb Ka4yeCTBEHHO
HOBbI YPOBEHb TPEXMEPHbIX MO-
Jeneil TOPOAOB NPU COKpalLeHUM
3aTpar Ha ux cospaHue. C no-
mouybto 3D Urban Modeller craHo-
BUTCS BO3MOXHbIM CO34aBaThb No-
HacToslWeMY PeanucTUyHble Mo-
Lenu B Tpu pasa ObicTpee, yem
NpyU UCNONL30BAHUK NOMYNSPHBIX
CUCTEM TPEXMepHOro MOAEenMpo-
BaHUA W pefaKTopoB ¢hoTorpa-
¢uii. oToBylO MOAeNb MOXHO
3KCNOPTMPOBAThL B OAMH U3 U3BeE-
CTHbIX opmMaToB, Hanpumep, 3ds,
FBX, Collada unu DirectX.

Ceou pa3paboTKu Ha BbICTaBKe
AEMOHCTPUPOBANU U Apyrue us-
BECTHble KOMMaHWW, NpeacTas-
NIeHHble Ha POCCUIICKOM pbIHKE.
Cpean HUX peknamopatenu u
napTHepbl ypHana «feonpodu»:
JAVAD GNSS — 3050701 crioHcop,
Trimble, Spectra Precision, Leica
Geosystems, VisionMap, FOIF,
Topcon Europe Positioning,
RIGEL. 06 3TMX KOMNaHMAX W UX
NPOAYKUWM Mbl PaCCKaXeM Ha
CTpaHULAX CNeayrLLnX HOMepoB
HaLLero XypHana.

VIHTepecHble pelleHuns, HoBoe
obopyfoBaHMe UM NporpammHoe
obecneyeHue Takxe OblM Npea-
CTaBJIEHbl Ha CTEHAAX KOMMAHWIiA:
Altus Positioning Systems, ASTRI-
UM, Carlson Software, FARO,
Fugro, Hemisphere GPS, IGI, Laser

Technology,  Microsoft/Vexcel
Imaging, NovAtel, OmniSTAR,
Optech, PCI Geomatics,

Pythagoras, RapidEye, Stonex,
Terrasolid, Zoller+Frohlich.

Kpome TOro, B BbiCTaBKe Mpu-
HAMWM y4yacTue npodeccuoHanb-
Hble accoumalnMm U M3aaTenbCTBa
NnepuogMyeckon W TexXHUYeCcKow
NINTEPATYpPbl, B TOM YuC/ie pefak-
ums xypHana «feonpoduy».

3a Tpu gHsa INTERGEO nocetu-
7N OKOJ0 16 ThIC. YenoBek 13 60-
nee yem 80 cTpaH.

BbicTaBka mokasana yctonuu-
BOE pa3BuUTMe NpubOPOCTpPOeHUs
W NpOrpamMMHbIX peleHui, Han-
paBiieHHbIX Ha aBTOMaTM3aLUIo
BCEX MPOLECCOB M3MepeHus, 06-
paboTKM W npepcTaBneHus reo-
NPOCTPAHCTBEHHbIX [AAHHbIX B
TpexmepHoM Buge. Hanbonee 3a-
METHbIE U3MEHEHUsA NPOU30LWAN B
cdepe nonyyeHUs KOMMIEKCHbBIX
I'MC-peweHnnit, BO3AYLWHOIO U Ha-
3eMHOr0 /1a3epHOro CKaHMpoBa-
HWS, AUCTAHLMOHHOTO 30HLMPO-
BaHMs 3emMau, BKNOYAA KOCMU-
yeckylo cbemKky. OmnuuntensHon

0C06EeHHOCTbIO BbLICTABKU 3TOTO
rofa crana WWpPOKas AEeMOHCTpa-
LUWSA TeXHONOTUW a3pPOCLEMKU C
MCnonb3oBaHWEM 6eCnUNOTHBIX
neTaTeNbHbIX annaparos.

MogBoaa uTOr, MOXHO C yBe-
PEHHOCTbIO CKa3aTb, YTO TFEOWH-
(hopMaLMOHHBIN PbIHOK B HACTOSA-
Liee BpeMs OTHOCUTCA K Haubonee
BOCTPe6OBAHHbIM U BbICTPO pas-
BMBatOLWMMCA.

OpraHn3atopbl COBMECTHO C
co3AaHHbIM  KoHCYnbTaTUBHbLIM
COBETOM Ha clefiylolleii BbiCTaBKe
INTERGEO, koTtopas nponget ¢ 8
no 10 okTabpsa 2013 r. B JcceHe
(TepmaHus), cocpepoToyat BHM-

" 3D Urbar g
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Ha cmende komnaxuu GeoCV

MaHWe y4acTHUKOB 3TOr0 Mepon-
pUATUS Ha CTpaTerMyeckux Bon-
pocax 4 HOBbIX TEHAEHUUsX pas-
BUTUA B 06NacTu reogesnu, reo-
MHGOPMATUKU U 3eMNeyCTPOit-
cTBa.

Haw KopoTKkui penopTax Mo-
ryT AOMOMHWUTb KOMMEHTapuu M
thoTomaTepuanbl, pasMelleHHble
Ha canTax KOMMaHui, cneyuanuc-
Tbl KoTOpbIx nocetunn INTERGEO
B 3TOM ropy: FEOCTPOV3bICKA-
HUA  (www.gsi.ru), «Aptleo»
(www.art-geo.ru), «3ddekTus-
Hble TexHonorum»  (www.eft-
group.ru), HABIEOKOM
(www.navgeocom.ru), «Pakypc»
(www.racurs.ru), «[eOKOHTUHEHT»
(www.geokontinent.ru), GPS COM
(www.gpscom.ru).

B.B. Ipowes, M.C. PomaHuunKo-
Ba (Pepakuus xypHana
«leonpocu»)




HOBOCTH

MPOrPAMMHOE OBECNEYEHUE

~ HoBble MHCTpyMeHTbI npor-
pammbl Giodis

B mopynsx nporpammsl Giodis,
paspaboTaHHOM KoMnaHuei
JAVAD GNSS u npepHa3HauyeHHOW
ANA BbICOKOTOYHON reopesnyec-
kot 06paboTkn THCC namepeHui,
NOABUANCH HOBbIE PELIEHUS.

PenakTtop aHTEHHbIX nmapamert-

poB:
‘ 6a3bl OaHHbIX aH-
TEHH W nUx GuU3n-

YeCcKUX nNapameTpos;

— BU3yanu3auus pesynbraTos
KanubpoBKM Bapuauuin (asoBbx
LEHTPOB B BUAE rpaduKoB;

— noppepika KannbpoBOK aH-
TEHH [if CNYTHUKOBBIX CUCTEM
GPS, TNOHACC, Galileo, Compass,
QZSS, SBAS u nonHoro Habopa
yacror;

— BbIYMUCIEHWE HELOCTAWUX
napamMeTpoB abCOMIOTHbIX Kanub-
POBOK aHTEHH MpW HANUYUK TONb-
KO OTHOCUTENbHOW KannbpoBKy;

— o6HOBneHne 6a3bl AaHHbIX
aHTeHH C VIHTepHeT-caliToB Cyx6
IGS/NGS u HenocpeacTBeHHO 13
tdannos kak crtaporo ¢opmara
ANTINFO, Tak # HOBOro MexayHa-
popHoro — ANTEX.

Pepaktop cuctem KooppauHar:

— MpocMOTp U
pefakTUpoBaHue
6a3bl AaHHbIX KO-
OPAMHATHBIX CUC-
TeM 1 npeobpaso-
BaHUIl MeXay Hu-
Mu. baza faHHbIX COAEpXKUT onpe-
[eNeHus [ONf reoLeHTPUYecKuX,
reofie3nyeckux, NI0CKUX, N0Kab-
HbIX M BEPTUKANbHbIX CUCTEM, Na-
pameTpbl 3NNMNCOWAOB, CMUCOK
MaBHbIX MePUANAHOB, MHOTOYUC-
NIeHHble MapaMeTpbl BbICOKOTOY-
HOro npeobpa3oBaHuUsA Mexay
CUCTEMaMM KOOPAWHAT, BKAoYas
MOLENu reoufos;

— CO03[aHNe HOBbIX KOOpPAM-
HaTHbIX CUCTEM W TpaHchopMaLLnii
Mexay Humu, fobasneHue reo-
ngoB. BcTpoeHHblit reopesunyec-
KWl KanbKynaTop no3ponseT npo-

— NpocMoTp U
pefakTupoBaHue
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BepuUTb J06aBneHHoe npeobpaso-
BaHWe, BbIMONHAA HEeMefNeHHbIN
nepecyetr KOOPAMHAT U3 OfHOM
CUCTEMBI B ipYryI0.

MHOroTo4YeuUHbI KanbKynsaTop:

— BbibOp LUe-
noyYKku npeobpaso-
BaHWiA 13 6a3bl
AaHHbIX N0 [ABYM
3aflaHHbIM CUCTe-
MaM  KOOpAMHAT.
Bo3moxeH BbIGOp reomaa B ciyyae
MCMONb30BaHUA Te0fe3UYecKoi,
MA0CKOM UM NOKANBHO CUCTEMBI;

— nepecyeT KoopguHaT Habo-
pa ToYeK 13 0Z4HOM CUCTeMbI KOOP-
OWHAT B [ipYryl0 no BblGpaHHOMY
npeobpa3oBaHuio;

— WMMNOPT KOOpAMHAT Habopa
TOYeK M3 TEeKCTOBbIX (haitoB no
HacTpauBaembiM opmatam U3
npoekToB Giodis unu Gydepa 06-
MEeHa;

— 3KCNOPT B TEKCTOBbIE haibl
unu Tabaunusl Excel.

JNlokanusauus:

— BblYUCIEHME
napametpos (no-
Kanusauus) nna-
HOBO-BbICOTHOTO
» [ npeobpa3soBaHus
unn 7-napameTpu-
yeckoro npeo6pasoBaHus [lenb-
MepTa MeXZy [BYMA CUCTEMAMM
KOOpAMHAT, 3aaHHbIMKU Habopamm
TOYEK, NOJIOKEHUS KOTOPbIX U3Be-
CTHbI B 06enx cuctemax;

— MMNOPT KOOpAMHAT Habopa
TOYeK W3 TEeKCTOBbIX (haitnoB no

HacTpanBaeMblM hopMaTam uim U3
npoektoB Giodis;

— noabop MAEHTUYHBIX TOYEK
Kak BpYYHylO, TaK U aBTOMaTn4ec-
Ku;

— KOHTPOJb MpaBUIbLHOCTH
nofbopa MAEHTUYHBIX TOYEK U Ka-
YecTBa pelleHUs A NapameTpoB
NOKanu3auum 3a cyeT nokasa oc-
TaTOYHbIX OTKIIOHEHWII CpaBHWBa-
eMblX KOOpAMHAT;

— BO3MOXHOCTb BblbOpa Bbi-
YUCNAEMbIX NAPAMETPOB;

— aBTOMaTW4ecKas reHepauus
oTyeTa B popmate Excel no Bbinon-
HEHHOMY NPOEKTY loKanu3aumnm;

— 3KCMOPT BbIYUCIIEHHBIX Napa-
MeTpoB B 6a3y AaHHbIX CUCTEM KO-
OPLMHAT, KOTOPbIA MOXKET UCTONb-
30BaTbC B MOMEBBIX MPOrpamMmax
npu cbemke npuemnukamu MHCC.

bnokHoT:

— CcoxpaHeHue
3aMeTOK W co3pa-
& HUe OTYeTOB, CBSi-

.@ 3aHHbIX C TEKYLNUM

. MPOEKTOM;

— NONHOQYHK-
LLMOHANbHbIN TEKCTOBLI pefakTop
C BO3MOXHOCTbiO (hopMaTUpoOBa-
HUSA TEKCTa, NapaMeTpoB WpnhTOB,
CO34aHusA CNUCKOB U TabnuLy;

— aBTOMATUYeCKOoe CO3AaHue
TabnuL ¢ MHpopMaLmeit U3 Npoek-
Ta;

— NpOCMOTP, NeYaTh U IKCNOPT
B popmarax RTF, ePub u iTunes.

Mo undopmauuu
komnaHuu JAVAD GNSS
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CObbITUA

12-a MexpyHapopHasa Hayuy-
HO-TeXHUYecKasa KoHdepeH-
una «O0T CHUMKa K Kapre:
uncposble oTorpammeTpu-
yeckue TexHonorum» (Anb-
rapse, loptyranua, 22-28
ceHTa6pa 2012 r.)

OpraHn3atopoM KoHdepeHLuH
BbICTYNMAA KomnaHua «Pakypc»
npu noanepxke MexpyHaponHo-
ro obuectsa GoTorpamMMeTpumn U
AMCTAHLMOHHOMO 30HAWPOBAHMA
(ISPRS) u TNC-Accoumanum.

MNaTMHOBLIM CMOHCOPOM KOH-
tdepeHummn crano 000 HM ArN
«Mepugmnan+». B kavectse 30n0-
ThIX CMOHCOPOB MeponpuaThe
nopaepxanu: TUA «WHHOTepY,
«CTT rpyny, VisionMap (M3pauns),
GeoEye (CWA) wu DigitalGlobe
(CLUA). CnoHcopom BMAeOTpaHC-
naumm 3acepanuin soictynun HIML,
«3eMenbHble pecypcbi». MHbop-
MaLMOHHYI0 nopaepxKy obecne-

“J PAKYPC

Ten.:

acurs.ru, we

yunu BefyliMe oTpacneBble U3fa-
Hua Poccum n opyrux cTpaH mupa,
B TOM ymncne x)ypHan «leonpodun».

KoHdepeHuus cobpana 130
npeAcTaBuTeNei pasfiMyHbIX Op-
raHusauun n3 Poccumn n 20 3apy-
GEeXHbIX CTPaH.

®opmar npoBefeHUs meponpu-
ATMA OblN TPAAULMOHHBIM U BKITIO-
yan nneHapHble 3acefaHus, Aeno-
Bble BCTpeYM, MacTep-Knacchl, a
TaKXe HeoMuLManbHyI YacTb.

OTKpbINK KOH(epeHLMIo NpuBe-
TCTBEHHbIMWU CNOBAMW K YYacCTHU-
kam: B.H. Afpos, reHepanbHbIi fu-
pekTop  KomnaHuu  «Pakypcy,
N. Tyapeipo, COBETHUK rMaBbl My-
Huumnanuteta Moptumao, B.A. 3a-
MYKO, COBETHUK PYKOBOAWUTENs
Pockocmoca u K. Pogpurec, npeac-
TaBuTenb [NaBHOro ynpaBneHus
Tepputopuamu Moptyranuu.

Ha koHdepeHuum Gbino caena-
HO peKOpAHOe 3a BCIO ee UCTOPUIO
4yucno Aoknafos — 47 — npeg-

W.racurs.ru

ctaButenamu Asctpum, bonrapun,
lepmanuu, OA3, Moptyranuu, Poc-
cumn, CWIA, ®panummn un Lseiiya-
pun. KopoTKo 0TMETUM OCHOBHblE
TEMbl, MO KOTOPbIM MPO3ByYany
LOKNafbl:

— o06ume npobnembl B3auMo-
JencTBuMA rocyfapctaa v YacTHOro
6u3Heca B 0611aCTW pa3BUTHA reo-
ne3un u kaptorpaduu (K. Pogpu-
rec, A. [pioH (YHuBepcuteT usyye-
HUA W OXpaHbl KyNbTYPHOTO Hac-
nepus, Wseiiuapus), I. KoHeuHblil
(TaHHOBepCKHUiA yHUBEpCUTET
NleitbHuua, fepmanus) u gp.);

— ob6opypoBaHue u hoTorpam-
MmeTpudyeckas o6paboTka Ans
aspocvemkn (0.  Pait3maH
(VisionMap), B.B. 3aiiues (Leica
Geosystems, Lsenuapus), 3. bper
(Microsoft/Vexcel Imaging,
Asctpus), A.K0. bop3os (Kb «Ma-
Hopamay), . Peageiik (Jluccabo-
HCKUI yHuBepcuTeT, MopTyranus)
M ap.);
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— naHHble 133 13 Kocmoca u

TexHoNnormm  ux  06paboTKM
(b. beptonuuu (ASTRIUM GEO,
OpaHuusd),  [x.  Mapkusuo
(DigitalGlobe), A. Ilymakos
(Geokye), B.N. 3anuko, T.H0. 3y-
ces («CTT Tpyn»), B.H. Agppos,
0.A. Tomo3oB (HAUTM) u gp.);

— MeTofbl TPEXMEPHOTO MOAe-
nupoBaHua (A.A. MewkyH (HL
OM3), O. Kputun (Proteus, 0A3),
A. TpioH, A.b. Enuszapos («Pa-
Kypc») 1 ap.).

Mo pe3ynbTaTaM CTaTUCTUKK
npocmoTpa B VIHTepHeT poknap
A.A. TlewkyHa 0 npuMeHeHUM
Kocmuyeckux cHumkoB ¢ KA «Pe-
cypc-OK1» pna cospaHua Tpex-
MepHOW MoJenu MecCTHOCTU Obin
NPU3HaH CaMbIM NONYAAPHbIM.

B aTom roay TexHuueckue
CPeACTBA NO3BONWAM  CHENaTh
AOKNAL Ha KOH(EepeHUUK yaaneH-
HO, yepe3 WHTepHeT. lpodeccop
E. JleBuH un ero konnern n3 Muun-
FaHCKOTO TEXHUYECKOro YHWBep-
cuteta (CLWIA) pacckasanu 06 uc-
cnepfoBaHuAxX B 061acTu nposese-
HUs QoTorpammeTpuyeckux 3D-
“3mMepeHuii B pexxume hands-free.
YyacTHUKM  KOHdepeHuMn Ha

60/bWIOM 3KpaHe MOmM Habhto-
[aTb, KaK MOXHO YNpaBasTh CTe-

peo-MapKepoM C NOMOLLbIO AaT4m-
KOB, 3aKpenneHHblX Ha ronose
oneparopa.

Ha mactep-knaccax no L®C
PHOTOMOD cneuuanuctsl Komna-
HUKM «Pakypc» NpoLeMOHCTPUpO-
BaJn HOBbIE BO3MOXHOCTU CUCTe-
Mbl U [anu pa3BepHyTble OTBETbI
Ha BOMPOCHI NoNb30BaTeNeil.

B 3aBepleHun paboTbl KOHde-
peHUUM ObiNN 0OBABAEHDBI PE3YNb-
TaTbl KOHKYpCa NMPOEKTOB, BbINOJ-
HeHHbIX ¢ npumeHeHuem PHOTO-
MOD Lite. MepBblit Npu3 B HOMK-
Haumm «MWcnonb3oBanme PHOTO-
MOD Lite B o6pa3zoBaHum» 3acny-
XEHHO pocTancs nabopatopuu
toTorpammetpumn HaunoHansHoro

TeXHUYeCKoro VHUBepcuTeTa
Acbun (Tpeuus). B HoMuHaLmm
«[onb3oBaTenbckue  TeCTOBbIE

MPOEKTbI» JYYLWMUM Obll MPU3HAH
npoekT u3 Wcnanum no obpaboTke
aspocoTtocbemkun 1945 1 1956 rr.
ropoga bagaxoc.

Hapagy € HacblWeHHOW Hayy-
HOW 1 [,eNoBOi NporpaMMamu roc-
Teil oxupanu HeoduumnanbHele
meponpuatua. Bo Bpema rana-
yxkuHa B.A. 3auuko Bpyuun
b. bepTonuHM noyeTHyo Mepansb
Pockocmoca 3a gonryio u ycnew-
Hyto paboTy B Poccuu. B Tpaguum-
OHHOW noTepee po3birpbiwa LOC
PHOTOMOD c¢hopTtyHa ynbiGHynach
WTyTrapTCKOMYy  yHUBEpCUTETY
(fepmannsa) u komnanum «Cos-
30HA». CnoHcopbl U MoYyeTHble
YYaCTHUKM KOHdepeHuun Obinu
HarpaxmeHbl MamATHbIMU AWUMIO-
MaMK 1 nofapKamu.

C 6onee nogpobHoi nHbopma-
uMen o KoHdepeHLuy, a TaKkxe C
Te3ncamy, npe3eHTaUUAMU U BU-

[eo3anucamu [OKNAAOB MOXHO

03HaKOMUTbCA Ha cante
www.racurs.ru/Portugal2012.

Mo matepnanam

KomnaHuu «Pakypc»

~ MexpayHapoaHasa KoHdepeH-
uma «06pasoBaHue B obnac-
TM reopesuun, Kapactpa u
3eMNeyCcTPpoMCTBa: TEHAEeH-
UMM rno6anusaumm M KoH-
BepreHuumn» (Mockea,
26-28 ceHTabps 2012 1.)

KoHdepeHuus Gbina opraHuso-
BaHa BMepBble WM Npoxoauna B
MUWTAnK. Ee opraHusatopamu
BbicTynunun: MexpayHapogHas e-
pepauusa reopesuctos  (FIG),
MWWTAuK, komnasvun HABTEOKOM
n Leica Geosystems, a Takxke
MexpayHapogHas akafemus Hep-
BUXMUMOCTMH.

B KoHdepeHuMm npuHAM
yyacTue yyeHble BefylUX poOC-
CUICKNX U 3apybexHbIX yHUBEp-
CUTETOB, NpeacTaBUTENN OPraHoB
roCyLapCTBEHHOI Bnactu u 6us-
Hec-CTPYKTYp B cdepe KagacTpa,
perucTpauuy, MOHUTOPUHTA,
OUEHKW 1 YNpPaBJeHUA HEABUXM-
MOCTbIO, NJIAHUPOBAHUA U Pa3Bu-
TMA Tepputopuin. OHa cTana Bax-
HbIM M@XAYHApOA4HbIM Meponpus-
TWEM, Ha KOTOPOM aKTUBHO 00-
CY)X[OANNUCh aKTyanbHble npobne-
Mbl rnobanusauum npodeccuo-
HaNbHOro 06pa3oBaHus B 061acTu
reojesnu, Kapactpa HepBUXU-
MOCTU U YNPABJEHUA TEPPUTOPUIL
C uenblo oOMeHa OMbITOM, Npo-
theccmoHanbHOro 0bueHus u 06-
CYXXAEHWUS OCHOBHbIX TeHLEHLUN
pa3BuTUA.

3acenaHus B pexume peanbHo-
ro BpeMeHW TPaHCNMPOBANUCHL B
WHTepHEeT, 1 3aperucTpupoBaH-
Hble YYAaCTHUKM U3 pasHbiX CTpaH
MO 33AaBaTb BOMPOCHl U KOM-
MEHTUPOBATb BbLICTYN/IEHUA [OK-
NafyuKoB.

Ha LepeMoHUU OTKPLITUA BbIC-
Tynunu: C. ®paHK, maBa KoMuUC-
MM 2 no npodeccmoHanbHOMyY
obpasosaHuio FIG, 3auutaBwuit
npuBeTCcTBEHHOE nucbMo YuXau
Teo, npe3unpenta FIG; B.B. Tony-
6eB, AekaH dakynbTeTa IKOHOMMU-
KU U ynpaBfneHUs TeppuTopuamu
MUWUTAnK, 3amectutens npepce-
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JaTens OoprkomuTeTa KOHdepeH-
umu; K. XodraptHep, npescrasu-

TeNb TeHepanbHOro CrnoHcopa
KOoH(depeHUMM —  KOMAAHUM
Trimble Navigation n E. [laBbifo-
B3, PYKOBOAWTENb HanpaBfeHUs
no COTPYAHMYECTBY C BbICLIUMY
yyebHbIMK 3aBeaeHUsMu PP Kom-
naHun HABTEOKOM — opHoro u3
OpraHu3aTopoB KoHdepeHLUM.
3atem B.A. ManuHHMKOB, NepBbIi
MPOpPeKTOp — MpOpeKTop no
yyebGHoit pabote MUWNTAMK, pac-
Ckasan 06 UCTOpUU Pa3BUTUS reo-
Ae3nyeckoro obpasosanus B Poc-
cuu. OH npepcTaBun yHUBEPCH-
TeT, yaenus 0ocoboe BHUMAHWE ero
Hay4yHO-00pa30BaTeNbHON KOH-
Lenuuu, u OTMETUN NepCneKkTUBbI
pa3BuTUA reogesnyeckoro obpa-
30BaHus B Poccun.

Ha KkoHtepeHuMn npo3Byyanu
pasiMyHble JOKNAAbl O TEHAEHLM-
fX M npobnemax rmob6anusayum
npodeccuoHanbHoro obpasoea-
HUS; O METOLOJOMMU U TEXHONOTU-
fX 0by4YeHus, pa3paboTke U onTu-
MU3aUMKM y4eBHbIX MPOrpaMMm B
npodeccuoHanbHoit obnactu; o6
WHTErpaLMN TEXHUYECKMX, COLM-
aNbHbIX 1 3KOHOMUYECKMUX acnek-
TOB NpodeccuoHanbHoro obpaso-
BaHWA; O NOBbIWEHUN KBanUdK-

Kauuu n nepenoarotoBke Kagpos;

00 MHTErpauuu obpasoBaTeNbHbIX
M HayuYHbIX YYpEeXAeHUH, npous-
BOACTBEHHbIX NPEANpUATHIA pa3-
JIMYHOTO BUAA B y4ebHO-HAyuHO-
NPOU3BOACTBEHHbIE KOMMEKCHI;
06 3thdeKkTMBHOM B3aumopgein-
CTBMM BbICWKX NpoctheccmoHanb-
HbIX 06pa30BaTeNibHbIX y4pexpe-
HWUW, HAYYHBIX OpraH13auum, opra-
HOB TOCYAApPCTBEHHOM BNAacTM U
npoeccMoHanbHbIX OpraHu3a-
UM B LeNsix yCTo4YnBoro passu-
TUA TEpPUTOPUIA.

Kpome Toro, ¢ npe3eHTaymamu
BbICTYNUAN NPEACTaBUTENN KOM-
naHuit  Trimble u  Leica
Geosystems.

MapannenbHo ¢ 3acefaHMAMM
paboTana BbICTaBKa, rae NoCeTn-
Tenn MoK NO3HAaKOMUTBLCA C COB-
pPEMEHHBbIMU  TeOAe3N4YecKUMM
TEXHONOTUAMU U UHHOBALMOHHbIM
060pyaoBaHuEM.

B pamKkax KynbTypHO# npor-
paMMbl YYaCTHUKU KOHbepeHuum
nocetunu myseit MUUTAuK, umeto-
Wuit Gonblyl KOMNEKUMID CTa-
PUHHBIX aCTPOHOMUYECKUX U reo-
Ae3Myeckux npubopoB U yHMU-
KanbHble KapTorpactuyeckue npo-
nssepenuna XVII-XX BB., u LieHtp
noJroTOBKM KOCMOHABTOB
um. H0.A. larapuHa.

Ha 3akntouuTtensHom 3acepa-
HUM ObIIM NOABEAEHbl UTOMU U
NPUHATLI peKOMeHAALNK, TNaBHO
U3 KOTOPbIX SBMJOCH Mpeasoxe-
HWe O CO3AaHUM CUCTEMBI Mpo-
theccMoHanbHOM  akKkpeguTauum
o6pa3oBaTeNbHbIX Mporpamm B
MexpyHapogHoii pefepauum reo-
LEe3UCTOB C Lenblo OueHKu 3ob-
theKTMBHOCTM 06pa3oBaTesbHbIX

nporpaMm W 06pa3oBaTeNbHbIX
VUpeXAeHUN ANA NOBbIWEHNUS Ka-
yecTBa NpPodeccMoHanbHoOro 06-

pa3zoBaHu.

C 6onee noapobHOIt nHhopma-

uMen 0 KoHpepeHLUn MOXKHO 03-

HaKoOMMUTbCA Ha canTe
http://fig.miigaik.ru.

Mo marepnanam

oprkommureTa KoHgepeHuUu

~ V KoHrpecc reopesncros u
kaptorpadoB (Munck, Pec-
ny6nuka benapycb, 27-28
ceHTAGpa 2012 r.)

Npes nposepeHus KoHrpecca
reofie3ncToB v KapTorpaos OAWH
pa3 B [ABa roja NpUHAANEXUT
MexrocynapcTBeHHOMyY COBeTY Mo
reofesuu, kaptorpacuu, Kagactpy
W BUCTAaHLMOHHOMY 30HAMPOBA-
HUIO 3eMAn rocynapcTB — yyacT-
HukoB CHI. B 2002 n 2004 rr. me-
ponpusTua npownu B Mockse, B
2006 r. — B AcTaHe (Kasaxctan),
a B 2008 r. — B [laTuropcke.

OpraHu3aTtopom KoHrpecca B
2012 r. Bbictynun locynapcTseH-
HbIi KOMWUTET No MMylecTBy Pec-
ny6aukn benapycb. OH 6bin noc-
BSLLEH COBPEMEHHBIM Npobnemam
B 0671aCTV reofesuu U Kaptorpa-
¢, a TakxKe HOBbIM TEXHONOrM-
AM W CpPeACTBaM, MPUMEHSEMbIM B
KapTorpago-reofgesnyeckom npo-
“3BOJCTBeE.

B ero pabote npuHanu yyactue
111 4enoBeK: pYyKOBOAUTENU W
npeACTaBUTENN TOCYAAPCTBEHHbIX
Kaptorpago-reoaesnmyeckux
CNYKO, roCcynApCTBEHHBIX U KOM-
MepyYecKux MpOU3BOACTBEHHbIX
opraHu3auuii, yyebHbIX 3aBefe-
Hui cTpaHd CHI, Monbww u Jlateun.

B pamkax KoHrpecca 6bi10 cpe-
naHo 6onee 30 foKNagos..

OTKpbIN KOHrpecc 1 pyKoBOAMUA
ero 3acefaHuaMuM npepcepartenb




HOBOCTH

focynapCTBEHHOro KomuTeTa no
umywectsy Pecny6nuku benapycs
I.W. Ky3neuos.

B.T. BexHoBel, HayanbHUK Yn-
paBieHus reofesun W KapTorpa-
¢uun TocypapcTBEHHOrO KoMUTETa
no umyuiectsy Pecny6nukn bena-
pyCb, B CBOEM BbICTYMIEHUN U3N10-
XUN NONOXeHWe aen B KapTorpa-
to-reone3nyeckont otpacau Pec-
nybnuku benapyce.

C nOKNaaoMm 0 BbIMOJHEHUM TO-
CY[ApPCTBEHHOro 3aka3a no Kap-
TorpadupoBaHuto Tepputopumn PO
W NepcrneKkTUBaxX Pas3BUTUA Kap-
Torpaco-reofieanyeckon ciyxos
B cootBetcTBuM ¢ KoHuenumeii
pasBUTUA OTPacNu reofe3un u
kapTorpacum po 2020 r. BbICTY-
nun P.3. A6apaxmaHOB, Hayanb-

TEOMETRA{
it
Ke (493) 955-2

-men/ha

HUK YnpaBneHus Kaptorpadpun w
MH(PACTPYKTYPbl MPOCTPAHCTBEH-
HbIX faHHbIX PoccpeecTpa.

OnbITOM BHEAPEHWUA HOBbLIX
TeXHOJ0rUn B 06nacTu reogesuu
n kapTorpacum n céopa npoctpa-
HCTBEHHbIX AAHHbIX NOLENUAUCH:
b.A. Cmarynos, 3amecTutesb
npeacenatens AreHtcTBa no yn-
paBNeHUNIO 3eMEeNbHbIMU pecypca-
Mmu  Pecny6nukm KasaxctaH u
A. 3enmanuc, gupektop [lenaprta-
MeHTa reofesun u Kaptorpaduu
JlatBuiickoro areHTcTBa reonpo-
CTPAHCTBEHHOW MH(OPMALUK.

3HauuTenbHas YacTb LOKNAAOB
6blna NOCBALLEHA UCNOb30BAHMIO
JaHHbIx [133, B TOM yucne ¢ npu-
MeHeHUeM OecnuUNOTHLIX fNeTa-
TenbHbix annapatos (C.A. 3ono-
Toit, N.B. Crpawko, A.l. YnbyHu-
yes, [1.B. Muwyra, I.MN. Kobenes,
0.B. benenkos, B.B. bytuH,
B.M. CepgenbHukos, B.H. Ty6uH,
M.K0. byp6aH, M.A. Wnblounk u
0.A. Kyuaesa).

B Bbictynnenuax H.U. Pyanuu-
kon, P.A Tycennnu, UN. Anekceen-

gr‘
.‘
> &

info@geometer-center.ru
WWw.geometer-center.ru

fﬂ 955-2852, 955-2857

ko, f. Comns, E. 31035, M.A. Koctu-
Ha, B.B. Moropenosa, A.B. Ka3za-
koea u I.A. llaporna3osoin nog-
HUMaNUCb BOMPOCHI CO3AaHMA U
PEKOHCTPYKLMUN Teofe3nyecKux
ceTeli pasIMYyHOro Ha3HAYEHUS.

Pa3BuTne HayuyHbIX wnccnepo-
BaHWUN, COBPEMEHHble TeHAEHL MUK
B NOArOTOBKe npoceccuMoHanb-
HbIX KafpoB B 00/1aCTH reoaesnu
M Kaptorpaduu paccmatpuBa-
nuce B goknagax J1.W. i6noHcko-
ro, A.A. Maiioposa, B.B. lLnana-
Ka, W.M. lWesenesa un B.B. AnTbi-
XO0Ba.

[leneratbl KoHrpecca epuHor-
NIACHO MPUHAIMN PE30JIIOLMIO, B KO-
TOPOW OTMETWU/IN, YTO reofe3ncTa-
MU U KapTorpadamu rocynapcrs
— yyacTtHukoB CHI BbinonHeH u
BHeZpeH B MPOM3BOACTBO 60Mb-
Woi 06beM HayyHbIX UCCNeAoBa-
HUiA 1 pa3paboTOK; NPOAOMKAIOT-
cA (yHOAMEHTaNbHbIE Hay4Hble
“ccnefoBaHUA No U3YYEHUIO 4BU-
XEHWUN 3eMHOMN KOPbl, YTOYHEHUIO
¢dburypsl M napameTpoB 3emau;
CO3[A0TCA CNYTHUKOBLIE Teofe-

UHXEHEPHO-TEOAE3HUYECKHWE U3bICKAHUSA;
TEOIE3NMYECKOE COITPOBOKIEHUE CTPOUTEJIBCTBA;
HA3EMHOE JIASEPHOE CKAHUPOBAHMUE;
TEOQAE3UYECKHIH JE®OPMALUOHHBIIF MOHUTOPHHT;
MOCTABKA OBOPYJOBAHUS, MNOJAEPKKA, OBYUEHHUE
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3W4YecKue CeTu; CO3AaHbl Tonor-
paduyeckue KapTbl BCEro Maclu-
TabHOro psfa; aKTMBHO BHeAps-
IOTCS COBPEMEHHbIE TEXHONOMMU U
TeXHUYECKMEe CPEACTBA Na3epHOro
CKaHWpOBaHUs M LN POBLIX a3po-
M KOCMUYECKOW CbEMOK MOBEpX-
HOCTW 3eM/Iu; COBEpLIEHCTBYETCS
3aKoHofaTtenbHas 6asa, perynu-
pylolas reofe3nyeckyl 1 Kap-
Torpacuyeckyio LeaTenbHOCTb, a
TaKKe [JeATenbHOCTb B 06nacTu
HAaMMeHOBaHUN reorpauyeckux
06bEKTOB.

MHdopmauma nogrotoBneHa
Ha OCHOBe CTaTbu «Mbl elle Xu-
Bbl!» (B.B. Kanyrun, A.A. YnbyHu-
yes u B.B. LWnanak), ony6nuko-
BaHHOM Ha cante
www.geoprofi.ru. — llpum. peo.

B.B. lpoweB (Pepakuus
XypHana «feonpoduy)

-~ MexpayHapoaHasa KoHdepeH-
unma «AKTyanbHole npo6ne-
Mbl MWHXEHEepPHbIX W3bICKa-
HUW, reofe3nyecKux, KapTor-
pachuyeckux 1 KapacTpoBbIX
pabor» (CaHkT-MeTepbypr,
17-19 okta6pa 2012 r.)

KoHdepeHuus, npuypoyeHHas
K 20-netuio yupexpeHns CaHKT-
Metepbyprckoro obuiecTsa reoae-
3un u kaptorpacdum (CM6 OMuK),
npowna B npuropoge CaHkr-Ne-
Tepbypra, B nocenke PenuHo. Eit
npepecTBoBana cepbesHas nog-
roTOBKa, YTO N03B0MNO CHOPMU-
pOBaTh MHTEPECHYIO NPOrpammy u
BbIHECTW Ha 06CyXaeHWe Haubo-
nee aKTyanbHble TeMbI.

Kpome Toro, k Hayany mepon-
pUATHS BbIIN NOArOTOBNEHbI 1 U3-
AaHbl: cO6opHuk «006uwecTso u
usblckatenu» (cneyuanbHbli Bbl-

nycK XypHana «M3bicKaTenbcKuii
BecTHUKk» N2 3(15)), DVD-guck
«CoxpaHss reopesnyeckoe Hac-
neaue» n xypHan «M3bickarenbc-
Kunit BecTHUK» N2 2(14). 3Tn mare-
puanbl NOAYYMAM BCE YYACTHUKM
KOHhepeHuuu.

Bo BcTynuTenbHoW cTatbe K
c6opHuky A.C. borgaHos, npefce-
patens npasnedus CMNo6 OluK,
no3ppasnss c obuneiiHoil fatoii,
nobnarogapui BCex, KTO y4acTBO-
Baj M NPOAOJIKAET y4acTBOBATh B
paboTe obuecTBa, U 3aBeplunn ee
cnoBamu: «Mbl moMHUM 06 yuwen-
LWIKX, XKMBEM B HACTOALLEM U lyMa-
eM 0 rpafyleM, OnNMpasch Ha
(hyHOAMEHT, BO3JBUIHYThI Npej-
WecTBeHHMKaMU — 63 Npownoro
— HeT byayuiero». COOpHUK OTK-
pbIBAETCA CTaTbel, KOTOPYIO Moj-
rotoBun 3.C. Mo3XeHOK, uNieH
npasnenus CM6 OluK, cekpeTtapb
komuccun MK PTO, nocBsuieH-
HO UCTOPUM O6LLECTBEHHbIX ABM-
XeHun B Poccum, B TOM yucne B
obnactu reogesuu M Kaprorpa-
¢uu, n oxBaTbiBalOWeN nepuog ¢
cepeguubl XVIII Beka po Hacros-
wero BpemeHW. bonbwaa yactb
U3[aHUA COCTOWT U3 NpeAcTaBe-
HUA opraHu3auuii — yneHos CMN6
OMuK. 3aBepwaetca cHOpHUK
ctatbeit «HOXHbIA KpecT» (aBTop
B.A. BoHpapeHKko), o norubwmx
Ha aHTApKTUYECKOM CTaHLMK
«MUpHBIA» NONAPHBLIX NCCNefoBa-
TeNAX, U CTUXaMU U3blCKaTenei,
00beiIMHeHHbIMU No4 pYOpuMKOit
«CeyeHune penvedar.

He meHee nHTepecHble MaTepu-
anbl  pasMelleHbl B KypHane
«W3bICKAaTENbCKUI BECTHUKY, C
3NEKTPOHHON BepcHUen KOTOpOro
MOXHO O3HAKOMUTbCS Ha caiite

CN6 OmK (www.spbogik.ru) B
pa3sgene «BecTHuK».

B KoH(epeHUUM npuHANK
yyactue 6onee 170 cneunanucros
n3 Poccum u ctpan CHI. Cpepw
HUX ObIMM NpPefCTaBUTENMN W3bIC-
KaTenbCKUX OpraHu3auuif, Hayy-
HO-UCCNef0BaTeNbCKUX WHCTUTY-
TOB, BbICWIMX YYebHbIX 3aBEAEHMWIl
M KONnemXen, a TaKxe OpraHoB
rocyaapcTBeHHon Bnactu. bbino
3acnylwaHo 45 foknafoB Ha LBYX
NNEHapHbIX U TpeX CEeKLMOHHbIX
3acefaHunAX, NOCBALWEHHbIX UHKe-
HEepPHO-reoe3nyecknmM u3blcKa-
HWUAM, WHXeHepHo-reosorunyec-
KWUM U3bICKAHMSAM, yuyebHbIM 3aBe-
JeHUAM, KapTorpadum u reosko-
norum,

Ha nneHapHbix 3acefaHuax
Npo3ByYanu JoKnagbl 0 poau 06-
LeCTBEHHbIX 00bEUHEHMII B pe-
WeHWU NPON3BOACTBEHHBIX 331y,
06 MHdOpPMaLMOHHO-TEXHOOTN-
YeCKOM W HOPMaTWBHO-NPaBOBOM
o6ecneyeHn NHKEHePHbIX U3biC-
KaHWi, WCNoNb30BaHWKM COBpe-
MEHHbIX MH(MOPMALUOHHbLIX Tex-
Honoruin Ha obwvektax CaHkT-Me-
Tepbypra, Hay4yHoM M y4ebHO-Me-
TOAMYECKOM 06ecneyeHnn nHxe-
HEPHbIX U3bICKAHWIA.

Takxe npownu ABa 3acepaHus
B chopmaTe «Kpyroro crona», Ha
KOTOpbIX 06CYXAannch OpraHu3a-




(# TOPCON SOKKII\)

[TOCTABKAO reoAe3M4eCKOro o0opyAOBAHMS U
NPOrPAMMHOIo obecneyeHms.

- 3A0 «lfeoaesnveckue npubopbn
& 197101, r. CaHkT-Netepbypr, yA. boAbLLIas MOHETHAS, A. 16
R — Tea./doakc: (812) 363-4323 office@geopribori.ru
- www.geopribori.ru




HOBOCTU

LMOHHblE, NPaBOBbIE U CheLuanb-
Hble BOMPOCH BEAEHUA U UCMONb-
30BaHUA TepPpPUTOPUANbHBIX (OH-
[OB MHXEHEPHbIX WU3bICKAHUN W
nepsooyepeaHble paboThl, Han-
paBfieHHble Ha pa3paboTKy Kopau-
(MKATOPOB ONWUCAHMA pe3ynbTa-
TOB WHXEHEPHO-TeoNornyecknx
U3bICKaHWI.

B pamkax kKoHepeHLun cocTo-
AN0Cb COpeBHOBaHWe B dopme
KBH mexpy cTyaeHYecKumu Ko-
maHaamm CM6 rbOY CMO «MeTpo-
BCKUII Konnepx» u CaHkT-MNetep-
GYprcKoro TeXHUKyMa reofiesuu u

KapTorpacuu.
OpraHu3atopbl KOH(epeHLUH
npepfocTaBUM BO3MOXHOCTb

BCEM JKeNawlWumM MpUHATbL y4ac-
TWe B 3KCKYpCUAX: NO NUTepaTyp-
HbiM MecTam Kapenbckoro nepe-
weitka, B KpoHWTaAT C noceweHm-
eM HyneBoil TOuku oTcyeta ban-
TWiicKoi cuctemsl BbicoT (KpoHLu-
TaATCKOro (yTWTOKA), a TaKxe
MynkoBcKoi o6cepBatopuu.
JKckypcua B KpoHwTtapr con-
poBOXfJanacb MHTEPeCHbIMU pac-
CKa3aMW yyaCTHWKa CTpoOUTeNb-
CTBA 3alUUTHLIX COOPYKEHUN ro-
pofa OT HaBOLHeHMA U cnelua-
ANCTA, 3aHMMAIOLLEroCs B HACTOSA-
ee BpeMA 3KCMayaTauuen 3Tux

COOPYXEHMWIA.
Nocewexune [ynkoBckoit 06-
cepBaTopuMu 0CTaBUNO [BOWA-

cTBeHHoe ouwyuweHune. C ofHol
CTOPOHBI, FOPAOCTb 338 OCHOBATENA
3TOr0 Hay4HOro acTpoOHOMO-Teo-
Ae3nyecKoro LeHTpa —
B.A. Ctpyse u ero nocneposare-
neii, koTopble B TeuyeHue 6onee
187 net (TopecTBeHHas 3aKnag-
ka obcepBaTopuu cocTosnach 2
uioHa 1835 r.) cosepwunu MHo-
KECTBO OTKPbITWIA 1 NPOAOMKAIOT
nccnefoBath OKpyXaloLylo Hac
BcenenHyto. C apyroit CTOpOHSI,
OropyaeT OTCYTCTBME AOCTATOY-
HOW rocynapCTBeHHOW NOAAEpXK-
kn B obycTpoitctBe [ynKoBCKOI
obcepBaTopuu Kak Ans nposefe-
HUA (QYHAAMEHTaNbHBIX UCCNefo-
BaHMA B LWUBUIN30BAHHBIX, KOM-
(OPTHbIX YCNOBUAX, TaK U ANA ee
npeBpaLieHns B HaLMOHANbHbIA U
MUPOBON NAMATHUK ACTPOHOMO-
reofe3nyeckon Hayku.

Unenamn  CaHkT-leTepbyp-
rcKoro o6uecTsa reofAesnn u Kap-
Torpaduu MHOro CLEenaHo Ans
YBEKOBEYMBAHUA NAMATU O NOAAX
1 06beKTax, CBA3aHHbIX C Pa3Bu-
TWEM U CTAaHOBNEHWEM reofesu-
Yeckux U KapTorpatuyeckux pa-
601 B Poccun. Ho Heobxopuma
6onee wupoKas NoAAepKKa UHU-
umatue CM6 OMmK co cTopoHbl
CNEUnannCToB U3  PasjinyHbIX
yronkos Poccuu.

Kak oTmevatoT opraHu3aropsl,
nepBble Ba 3Tana KoHdepeHLnUu
3aBepwunuck. N Tenepb npepcro-
WT NpPONTM NyTb CaMOOpraHu3a-
UMM M co3upaHus, B3aumopen-
cTBUA U pa3suTus. MNepBble warm
Ha 3TOM TEPHUCTOM MyTW, Hanpas-
JIEHHOM Ha CO3[aHWe KOOPAUHU-
pyloleit nnowagku ans nocra-
HOBKM CTpaTermyeckux u onepa-
TUBHbLIX Npo6JeM, yXKe chenaHsl:
chopmynupoBaHbl KOHKpETHble
pewexus u cosgaHa paboyas Nu-
TepHeT-niowagka. Ho 6e3 akTue-
HOW MO3MLMU W3bICKATENbCKOTO
cooblecTBa, MNOAKPENIEHHOTO
COMNACcoBaHHbIMU AeACTBUAMY CYy-
wectsyowmx CPO u pykoBoacTea
HOW3, He ob6oiTuCe.

C 6onee nogpobHoit MHDOPMa-
UMen o KoHepeHLn MOXKHO 03-
HaKOMUTLCA Ha camnTe
www.spbogik-20.ru.

B.B. lpowes (Pepakuus
XypHana «feonpodu»)

~ VIII MexxpyHapopHasa KoHde-
peHuus «CoBpeMeHHble Tex-
HOJIOTUM U3bICKAaHUM, NPOEK-
TUPOBAHUA, CTPOUTENIBCTBA U
reoumHchopmauuoHHoro obec-
neyenua»  (Cankr-Metep-
6ypr, 13-15 Hoa6psa 2012 T.)

Komnauua «Kpepo-IAuanor»
npu noagepxke LleHTpa fononHu-
TeNbHOro o6pasosaHus «KPELO-
obpasoBaHue»  (CankT-lMeTep-
Oypr), LleHTpa uHxeHepHbIX pe-
weHunit u yyactum 0buwepoccuiic-
KOil 006leCTBEHHON OpraHu3aLmu
«[lenoBas Poccusi» cobpana Ha
TPafMLNOHHOE eXerogHoe Me-
ponpuaTue 265 cneunannctos u3
6onee 150 opraHu3auuit co Bcen
Tepputopum Poccuu, a Takxe
ctpad CHI n Bantuu. B KoHde-
PEHUMM MPUHANKU yyacTue npea-
CTaBUTENU PA3/IUYHBIX UHXKEHEep-
HbIX HanpaefeHU — u3bicKaTe-
K, 3eMIeyCTpouTeNu, MpoeKTu-
POBLUWKM, CTPOUTENN [OPOT, reo-
NOTW 1 MapKLuengepsl.

Mporpamma mMeponpuaTus Obl-
Na pasfeneHa Ha CeKuuu: UHXKe-
HepHO-reofe3nyeckne Wn3bicKa-
HUS, NPOEKTUPOBAHME TPAHCMNOPT-
HbIX 0OBLEKTOB, MPOEKTUpOBaHUE
reHnnaHa, BegeHue uudposoro
TonorpauMyeckoro naaHa 3acTpo-
€HHbIX TePPUTOPUN, UHKEHEPHO-
reoflornyeckmne U3biCKaHus, rop-
HOe Aeno, 3eMNeyCcTpoiCTBO U Ka-
Zactp, npoteccuoHanbHoe obpa-
30BaHKe W NOBbIWEHWUE KBaNUK-
Kauuu.

Komnauuns «Kpepo-flnanor»
npepcTaBuna cpasy HECKONbKO
HOBMHOK, Cpeau KOTOpbIX Hau-
Gonbllee BHMMaHMe npuBnekna
nporpaMma gns o006paboTKM pe-
3yNbTaTOB reofe3nyeckux Habnio-
LeHui 3a fedopmaLmammu u ocap-
Kamu 3[aHUNA U COOPYXeHuih —
CREDO Pacuet gedopmaumii.




KOHTPOhE: | " EDO — TOYHOCTb M HAAEXXKHOCTb!
HOBEVLIVI MPOFPAMMHBIA MPOAYKT

B IMHEWNKE CREDO
BYHAET NMPEACTABJIEH B HOABPE!

CREDO PACHET JJ,EQJOPMALWIVI

npeaHasHadeH gna obpabotkm pesynsratoB

reoge3nyecknx UsSMepeHuin C OLIEHKO XapaKkTepUucTuk TEXHOMOrMN
BEPTUKaNbHbIX N FOPU3OHTAmNbHbIX CMELLEHWI CREDO
00BbEKTOB NPOMBILLNEHHOIO U rPa)XaaHCcKoro

CTPOUTENbLCTBA HA OCHOBaHUM MHOMOKPaTHbIX

HabnwaeHui nedopMaLMOHHbIX U 0CAA04YHbIX MapOK.

CREDO PACYET AE®OPMALIUA st0:

* pa3BuThin PYHKLMOHAN MO KOHTPONO aAedopMalmin 06LEKTOB;

* YA00OHbIA UHCTPYMEHT HACTPOWKN NOJNb30BATENLCKOro MHTEPJdIENCa;

* HACTPOMKa NOMb30BATENLCKOW CUCTEMbI KOOPAWHAT, B TOM YMCIIE U HenapannesnbHbiX
ncxogHon nnockoctu CK;

* yHTepdenc Ha nporpammHon nnarcopme CREDO_DAT 4.1;

* UMNOPT M3 pacnpocTpaHeHHbIxX hopmaroe GDS, GDS4, GDSM, NIV, TXT, DXF, TMD w apyrux;

» 3kcnopt B pannsl TXT, HTML, DDR, DXF, PDF, SVG

KOMIMAHUA «KPEOQO-ONAIIOMN

Tenedpor/hakc: +7 (499) 346-06-73 e-mail: market@credo-dialogue.com
Tenedpor/hakc: +7 (495) 740-03-65 moscow@credo-dialogue.com
TenedoH: +7 (499) 346-20-63 www.credo-dialogue.com



HOBOCTU

CocTosAnack feMOHCTpaLMUA Ho-
Bbix cuctem CREDO Kapactp w
CREDO MexeBoit nnaH anis aBTO-
matuzauum paboT KafacTpoBbIX
MHXXEHepoB.

Mpo6nemsbl, cyuecTeylme B
0671aCTU HOPMATUBHbLIX JOKYMEH-
TOB AJ151 UHXXEHEPHbIX U3bICKAHMWIA,
M X pelleHuns Bbin paccMOTPeH b
B coBmecTHoM poknage C.U. Topo-
peukoro (HOM3) w A.M. Muruna
(«Kpepo-finanor»).

Ha npaktuyeckux cemuHapax
LEMOHCTPUPOBANUCH: TEXHONOMUN
o6bpabotku THCC-n3mepeHuin B
nporpammHom komnnekce CREDO
(«IdbdekTBHBIE TEXHONOTUUY),
COBMECTHOe MCnonb3oBaHMUA
CREDO_DAT Mobile n cospemeH-
HbIX 3NEKTPOHHbIX TaxeoMeTpoB
(«Cubmupckunit nHxeHepy, KpacHo-
ApCK N «IdheKTUBHbIE TEXHONO-
TMU»), COBPEMEHHble TEXHONOrUK
LOCTyNa K MatTepuanam Kocmuyec-
Kot cvemkn («Kpepo-Luanory u
NTL «CkaH3Kke»), pelweHus pns
thopmMMpoBaHUA U BeAeHus BaH-
KOB MPOCTPAHCTBEHHbIX [AHHbIX
(Kb «IMaHopamay») n ap.

B pamkax cekuumn «TexHonorus
BefeHus uudposoro Tonorpadu-
YeCcKoro niaHa 3acTpoeHHOWN Tep-
puTopuu» 006CYXAANUCh NpPaBo-
Bble BOMpPOCHI BeAeHMs Ludposo-
r0 AEXYPHOrO MHXEHEpHOro To-
norpaguyeckoro niaHa.

3awmTa paboT, BbINONHEHHbIX C
npumeHeHnem TexHonorunit CREDO
u BblweAawnx B puHan VIII Mex-
JYHApOAHOIo KOHKYpca Npou3Bo-
LCTBEHHbIX MPOEKTOB, MPOXOAMIa
Ha OTAesbHOM CeKuum.

Tak, nobegutenem B HOMWHa-
umn «leopnesns u Tonorpadusay
ctan Ypanbckunt punuan «fmnpo-
cneyra3s» 3a npoekT «OueHka pyc-
noBbIX gecdopmaumin Npu n3bicka-
HUAX MOABOAHOIO Nepexofa Ma-
TMCTPaNbHOTO ra3onpoBofay, a
BTOPYIO W TPETbIO MPEMUM NONYYM-
nm «CubwaxtoctpoiinpoekT» (Ho-
BOKy3HeLK) 3a npoekT «Co3pnaHue
¥ BefeHMe LUpoBOro fEXKYPHOTO
nnaHa Tepputopuit Cubupckoro
3aBOJa MeTaNNINYECKUX KOHCTPYK-
umii u Cubupckoro 3aBoaa IHep-
ronpom» u CraspononsTUCU3 3a
npoekT «Co3aaHune onopHom cetu

Ha KoMMeKce r’MAPOTEXHUYECKNX
COOPYXEHUN».

B HomuHauun «WHxeHepHas
reofiorus» BTOpas U TpeTbs npe-
MUU ObIM NPUCYXKAEHBI MPOEKT-
HO-W3bICKATENbCKOMY WMHCTUTYTY
«Kbiprbi3gopTpaHcnpoekT»  3a
npoekt «CTpouTensCcTBO aBTOMO-
GunbHoi poporu buwkek — An-
MaTbl (Y4acToK KM 184+300 — Km
189+800)» M «YpanrunpoTpaHcy
3a npoekT «KoHBepTaLuus AaHHbIX
n3 cucrembl CREDO_GEO B cucre-
my CREDO TEQJIOTNA Ha npumepe
o6bekTa «BTopas nuHus metpono-
nuTeHa B r. EkatepuHbypre».

Bnepsble B KOHKypCe y4yacTBo-
BaiM MPOEKTbI, BbINOJHEHHbIE B
nporpamMMHOM Komnnekce
MaitHdpaim. B HomuHaumm «lop-
HOe [1eNno» BTOPYIO W TPeTbio npe-
Mun nonydmnu YyanuHckuint TOK
33 npoekT «[opaboTka YyanuHc-
KOT0 MECTOpOXAEeHMUSA NOL3EeMHbIM
Cnoco6om, NoAroToBKa K 0Tpabot-
ke HoBOyYanuHCKOro MecTopox-
nerHna 0AO «YuanuHckuin TOK» u
000 «HTU-leoTexHonorus» (Ye-
NA6UHCK) 3a pabouyuit NpoekT
«Pa3pabotka  MecTOpoOXAeHus
cTpouTenbHoro KamHa «CkanbHoe
1» OTKPBITHIM CNOCOGOMY.

He3agonro o KoHdepeHuuu
OblN 0OBABNEH ele OfUH KOHKYPC
— Ha pelleHne MHXeHepHoi 3a-
Jayun B HOBOW nNporpamme
CREDO_DAT Mobile. CBon npoek-
Tol npeanoxunu A.B. KatacoHos
(CraBpononbTUCK3) u A.B. Hoeo-
cenos  («CubwaxrtocTpoinpo-
€KT»), KOTOpblii M 3aHAN nepBoe
MecTo.

Kak Bcerga, 6onblwoe konuye-
CTBO Y4YaCTHUKOB cObOpan ceMuHap,
Ha KOTOPOM [AEMOHCTPMPOBANUChH
BO3MOXHOCTH NporpaMmMmHoOro
obecneyeHns pns opraHusayum
COBMECTHOI paboTbl cneunanuc-
TOB pa3Hbix nofpasfeneHuii (reo-
AE€3UCTOB, re0i0roB, NPOEKTUPOB-
LWMKOB) Haf, OfHUM NPOEKTOM.

OTaenbHbliA cemmuHap Gbin noc-
BALEH BONPOCAM BHEPEHUS WH-
(hOpMALMOHHBIX TEXHONOTUN Ha
NpeanpuATUAX UHXKEHEPHOI che-
pbl AeATENBHOCTU.

Bo Bpems paboTbl KOH(epeH-
LMK npoLwno 3acefaHne B popma-

Te «KpYrnoro ctoiia» Ha Temy
«BHeppeHue WHGOPMALUOHHbIX
TEXHOJIOTUI B COBPEMEHHOE Mpo-
“3B0ACTBO. [pobnembl, peleHus,

NepcneKkTUBbl PasBUTUA», KOTO-
poe OpraHu30Bano fAenoBOe aHa-
AUTUYeCcKoe u3paHue «Ikcnept
CeBepo-3anag». B Hem npuHsanu
yyacTue pa3paboTunKu MHKEHEp-
Horo MO u TUC: TK «AckoH», Kb
«llaHopama», komnaHua «Kpepgo-
DOuanor», npeacrasutenn 06uie-
poccuiickoi 06LecTBEHHON opra-
Husauum «flenosas Poccusy, Ko-
MUTETA MO apXUTEKTYpe U rpajo-
ctpoutensbctBy CaHkT-MeTepbyp-
ra, pyKOBOAMTENU MPOEKTHO-
M3bICKATENbCKMX  OpraHu3auuii
CeBepo-3anagHoro tepepanbHo-
ro OKpyra u fpyrux pernoHos P®.

Ha 3aKkn4uTeNbHOM TOPXKEeCT-
BEHHOM MEponpuUATUM GbiAN Noja-
BefeHbl UTOTM KOHKypca npowus-
BOJICTBEHHbIX MPOEKTOB U Bpyye-
Hbl Harpaasl nobeguTensm.

C 6onee noapobHoii MHDOpMa-
unen 0 KoHMEpeHLMN MOXKHO 03-
HaKoMUTbCA Ha cante
www.terra.credo-dialogue.com.

Mo marepnanam
komnanuu «Kpepo-[inanor»

~ MepBbint Bcepoccuitckui
Cbe3f KafacTPOBbIX MHIKEHe-
poe (HoBocubupck, 14-15
HoA6ps 2012 r.)

OpraHu3aTopamn cbe3fa BbiC-
Tynunn HI «HauuoHanbHas na-



HOBOCTH

N1aTa KajacTPoBbIX UHKEHEPOBY» W
CITA, npu noppepxke MwuH3Ko-
Hompa3sutusa Poccumn, Pocpeecr-
pa, ®TBY «®KI Pocpeectpay,
MpaButensctea HoBocubupcKoii
o6nactn, MA «Cnbupckoe corna-
weHuey, Y3, MUUTAuK, Mexay-
HapofHoii depfepauun reopesnc-
ToB (FIG), Cot3a eBponeickux
KapacTpoBbix UHxeHepoB (CLGE),
HaunoHanbHoro cotsa reomert-
pos  «Consiglio  Nazionale
Geometri e Geometri Laureati»
(Wranus), ®IYN «PoctexuHBeH-
Tapusauus — ®PepepansHoe
BTW», TYNn MO «MOBTW», 000
«TexHoKap». Cpegu noppepxas-
WKX NPOBEfieHNe Cbe3fa cnenyeT
TaKXKe OTMETUTb camoperynupye-
Mble OpraHu3auuu, CTaBlWiMe B
nioHe 2012 r. uHMLMATOPaMK CO3-
panua HM «HauuoHanbHas nana-
Ta KajacCTpPOBbIX WHXEHEPOB»:
CPO HN «KapacTtpoBble MHxeHe-
pe», CPO HIM «OKWC» (HoBocu-
oupck), CPO HM «KWUPC» (Up-
kytck), CPO HN «TNKW» (Tio-
meHb), CPO HM «CKW NK»
(Nepmb), CPO HN «Kapactposble
uHxeHepsl tora» (PoctoB-Ha-[lo-
HY).

B MeponpuaTum npuHau yyac-
Tne 370 cneyuanuctos u3 70 ro-
pogos Poccuu, a Takxe ux Konne-
v u3 Wtanuu, Pecnybnuku bena-
pycb u Pecnybnuku Kasaxcra.
Cpean Hux ObINU: KapacTpoBble
WH)XEHEpbl,  3eMNeycTpouTeny,
reonesncTsl, npencTaBuTeNy
MuH3KkoHOMpa3Butua  Poccuwm,
PocpeecTpa, KafacTpoBbix nanar,
KBaNM®MUKALMOHHBIX KOMUCCHIA
no aTTecTaluu KafacCTPOBbIX WH-
XX€HepoB, 3aKa34yMKOB KamacTpo-
BbIX paboT U Apyrue 3auHTEPECO-

BaHHbIE NnUa, YbA [EATENbHOCTb

CBA3aHa C 3eMejibHO-UMYyLLecT-
BEHHbIMU OTHOLWEHUAMMU.

Ha odwuymanbHOM OTKpbLITUM
Cbe3fa C NPUBETCTBEHHbIMK CJO-
BaMW W MNOXeNaHUAMU NNOAOT-
BOpPHOI paboTbl K COBpaBLIMMCS
obpatunuch: B.A. HpueHko, ry-
6epHatop HoBocubupckoi obnac-
7, B.C. Kucnos, npe3ungeHt HI
«HaumoHanbHas nanata KapgacTt-
poBbIX MHXeHepoBy, A.Tl. Kapnuk,
pektop CITA. OT umeHun npe3ngex-
Ta FIG YuXau Teo npusetcTBUE
cve3py 3auutan b. Pauua, Buue-
npe3npeHT FIG.

B pamkax nneHapHoro 3acefa-
HWsA, TeMoit KoToporo cTano «Pas-

BUTWE W COBEpLIEHCTBOBAHME
WHCTUTYTA KafaCTPOBbIX UHKEHe-
poB», C [OKNajamu BbICTYNUNU:
B.C. Kucnos, B.A. CnupeHkos, Ha-
YanbHWK OTAeNa jJenapTamMeHTa
HeaBMXMMOCTM MUH3IKOHOMPpa3-
Butna Poccuu, B.C. Mneckayesc-
KU, npepcepaten KomuTeTa
PCMNM no pa3sutuio camoperynu-
poBaHus, K.A. JlutBuHLues, 3amec-
TuTens aupektopa OrbY «®KMN
Pocpeectpa», 0.9. LllBapu, Ha-
YaNnbHWK ynpasneHus MHbopMma-
LMOHHbIX TEXHOMOTMUIA W 3KCnaya-
Taumm cucrem Pocpeecrtpa. B atot
e fieHb OblM NpOBEefEeHbl 3ace-
LaHus B opmate «KpPYmbIX CTO-
N0B» MO KafacTpoBON [feATeNb-
HOCTM, HOBALMAM 3aKOHOAATENb-
CTBa B KajacTpoBoW ccdepe, WH-
thopmaLMOHHOMY obecrneyeHuio
LeATeNbHOCTU U Pa3BUTUIO UHCTU-
TyTa camoperynupoBaHus B Poc-
CUKM, a TaKXKe nNpe3eHTauumn Bepy-
WKUx pa3paboTYMKOB Mporpam-
MHOro obecneyeHns AN Kapact-
poBbix WHxeHepoB («TEOKAL
nmocy», «TexHoKag», CSoft, «Kpe-
po-Ouanory).

CBOK 3aMHTEpecOBaHHy ay-
LuTopuo cobpan cemuHap «Pe-

thopMa TeXHUYECKO MHBEHTApU-
3aUMM M TEeXHWYECKOro yyeTa B
Poccun».

Kpome Toro, B pamkax cbe3aa B
nepBblii AeHb ero paboTsl coCTos-
nacb Ccnewuuann3upoBaHHas BbIC-
TaBKa, Ha KOTOPOW MOXHO ObiNo
03HAKOMMUTLCA C HOBUHKAMM B 00-
NacTu reoMHOPMALMOHHBIX Tex-
HOMOrWiA W yCnyr ANs NpoBefeHus
KajacTpoBoii NeATeNbHOCTH,
3/1eKTPOHHOMY B3aUMOLENCTBUIO
KafacTpoBbIX MHXEHepoB C opra-
HaMM KalacTpoOBOrO yyerTa.

Bo BTOpOI AeHb npownu 3ace-
paHusa: «[paBoBas 3awmTa Kapa-
CTPOBON [JeATenbHoCTU. B3aumo-
peicteue ¢ dunnanamm Orey
«®KI Pocpeectpa», ocnapusaHue
oTka3oB. lopsgok BHecyneGHoOro
pasbupartensctea. CTpaxoBaHue
LeATeNbHOCTU KafacTpOBbIX MH-
eHepoB» U «loCyAapcTBeHHbIN
KafaCTpoBbI yYeT 3eMesibHbIX
YYaCTKOB 1 0OBEKTOB KanuTanbHo-
ro cTpouTenbcTBa. B3aumopein-
CTBME 3aKA3YMKOB KALACTPOBbIX
paboT 1 KafaCTPOBLIX UHKEHEPOB.
0coGeHHOCTU [OrOBOPHLIX OTHO-
WeHUN B KafacTtpoBon cheper.

Mactep-knaccsl no  Temam
«Co3panune CPO KapacTpoBbIX MH-
XeHepoB B cybbekte PO» u «07-
YETHOCTb W Y4YeT B CaMOperynmpy-
eMOW opraHusauum B cepe Kafa-
CTPOBOVi AeATENbHOCTUY, KOTOPbIE
npoeena M.U. MeTpylwunHa, reHe-
panbHblit gupektop CPO HIM «Ka-
[acTpoOBble MHXEHepbl», cobpany
6onee 30 yenosex.

B xoge pabGotbl cbe3ga Gbino
3acnywado 39 foknagos, a oT ero
YYaCTHMKOB noctynuno 6onee 60
NpeAnoXeHUn No COBEPLIEHCTBO-
BaHMI0 KafjaCTPOBOI [ieATeNbHOC-
7. lpe3uguym cbesna nopyyun
OpPrKOMUTETY 00600WNUTE MOCTY-
NUBLUIME NPELJIOXKEHUA U C UX yye-
TOM MOAFOTOBMTb PE30NIOLMIO.

[naBHbIN BLIBOA MeEpnpuATUA
— COTPYAHMYECTBO M camopery-
NWMpOBaHMe B KafiaCTPoBOI cepe
Hafil0 NPOAOMXKATb U pa3BMBaTb.

C 6onee nogpobHoit nHbopma-
LUMed O Cbe3fe MOXHO O3HaKo-
MUTbCA Ha caiiTe www.ki-geo.ru.

Mo matepnanam
OprkomuTeTa cbespa



GPS, NTOHACC, GALILEO, COMPASS

YeTbipe CryTHUKOBbIE CUCTEMbI HA NfaTe pasMepoM YeTbipe CaHTUMeTpa

OnopHanA cTaHuuA NMpuémHuk-noTpeburtenn PesynbTat

(o

= T

SR
03 ERFEL T T

-
»
o

.
a
L]
-
i)
L]
-
£
i

iy

Peanusauna RTK pexxuma ¢ caHTUMETPOBOIN TOYHOCTLIO B Bawwem THCC npunoXXeHun Teneps MoXeT
6bITb peanu3oBaHa ¢ MakCUManbHon 3chthek TMBHOCTLIO. MpuémHukn Trimble BD910 n BD920 cneunansHo
CNPOEKTUPOBaHbLI ANA NPUMEHEeHWA B ManorabapuTHbIX YCTPOWCTBAaX, CrocobHbLIX MPOU3BOAUTL
BbICOKOTOYHOE onpegeneHue mecta. 3TW NPUEMHUKU UCMONb3YIOT NpenMyllecTea, obecnevynBaembie 60NbLIMM
KONMMHYECTBOM CMYTHUKOBLIX HABUIrauMOHHbLIX CUCTEM, U OCHaLeHEI nHTepdencammn Ethernet, USB n RS-232.
LlensHoMeTannu4eckue akpaHbl obecne4nBaloT BbICOKYIO CTENEeHb 3aluThl oT noMex. MNogpo6Hoe onucaHue

pAOa HaWWx U3aenvin NpuBOAMTCA Ha CTpaHuue www.irimble.com/gnss-inertial

BD910 BD920
220-w KaHanbHbIA NMPUEMHUK 220-1 KaHanbHbIR NPUEMHWK
L1 GPS, IMOHACC, Galileo, Compass L1/L2 GPS, TMOHACC, Galileo, Compass

@ Trimble

+7 495 258 5045
rusales-intech@trimble.com

(1) PaspafioTsa nuuessaposatia Epponeiéckm Coosom u Eurcpean Space Agency

B 2011 Trimble Navigation. Bce npasa sauwaeHnl. PC-22 (08/11)




TEXHOJIOTUUH

WHHOBALWU B HEOTEFA30BOW

OTPACIIN

M.10. baitkoB («PycHaBreocetby)

B 1993 r. okoH4un MOCKOBCKMI 3HEPreTMyeckUin MHCTUTYT MO CRNEeLUanbHOCTM «UHGOPMALMOHHO-

u3mepuTenbHas TexHuka», B 1995 r. — AkageMmuto HapopHoro xo3anctea npu [lpaButenscte Poccuickoi
®epepauun ¢ npucBoeHWEM KBanUMKaLMUU «MAruCTp rocyAapcTBEHHOro ynpasneHus». B 2001 r. nonyuun
aunnom MBA. C 2011 r. no HacTosLlwee Bpema — reHepanbHbli gupektop 000 «PycHaBreoceTby.

-~ CnyTHUKOBas HaBurauua B
reoge3smyeckom obecneuye-
HUU CTPOUTENbCTBA

B 2011 r. 3aBeplwunach pea-
nunszauma OUM «MmobanbHas Ha-
BUrALMOHHAA cucTEMa». 3 MapTa
2012 r. MNpasutenscteom PO 6bi-
na yteepxgeHa OUM «Moanep-
)KaHue, pa3BuTUE M UCMONb30BaA-
Hue cuctembl [JIOHACC Ha
2012-2020 rogbi». Llenbto npor-
pammbl SBNSETCA paclWupeHune
NpUMEHEHUs CMYTHUKOBbIX HABM-
ralWOHHbIX TeXHONOrMin Ha Oase
IMOHACC.

CoBpeMeHHble  TeXHONAOMUM
BbICOKOTOYHOFO CMYTHUKOBOIO
Mo3nLUOHMPOBAHUA rno-
HACC/GPS nosBonsioT peanuso-
BaTb KOMMJIEKCHblE peleHuns
npu CO34aHUM MAruCTpanbHbIX
rasonpoBofoB M UX WHGpacT-
pykTypbl. CnekTp 3apay, pelae-
MbIX C MOMOLbIO CMYTHUKOBOIA
HaBuUrayuu, npocTupaeTcs oT
reofesnyeckoro obecnedyeHus
4O aBTOMaTWU3auuK ynpaBneHus
CTPOUTENbHON TEXHUKOW M MO-
HUTOPWHIra BO3BEAEHHbIX 00bEK-
TOB.

OCHOBHbIM aprymMeHToM B
nofb3y MPUMEHEHUS BbICOKO-
TOYHOTO CMYTHUKOBOIO MO3ULMU-
OHWPOBAHUA SABAAETCA 3KOHO-
Mu4yeckas Belroga. Hanpumep, B
CWA 3a cyet ucnonb3oBaHuA
GPS-o6opypoBanus B cohepe
CTPOWTENLCTBA MPOMbIWAEHHBIX
0ObEKTOB [OCTUTAeTCAA 3KOHO-
Mmus 6onee 20 Mapa AONNAPOB B
ron. Boiroma cknapbiBaeTtcs u3

HECKONbKMX  COCTaBAALWMX:
CHUXeHUs 3aTpaT paboyero Bpe-
MEHU W MOTOpecypca TeXHUKH,
3KOHOMMWU TOMIMBA W, TMABHOE,
33 CYeT MNOBbIWEHUA TOYHOCTM
NpW KOHTpONe 3a UCMOJNIHEHWNEM
NPOEKTOB, YTO NO3BONAET CHU-
3UTb HeleneBoN pacxop pecyp-
COB.

TexHoNOrMM Ha OCHOBE CHUC-
TeM BbICOKOTOYHOrO CMYyTHUKO-
BOTO MO3WLMOHMPOBaHMA obec-
neymBaloT:

— BbIMOJIHEHWE MPOEKTHO-
U3bICKaTeNbCKUX paboT C BbICO-
KO TOYHOCTbIO, C Y4ETOM peab-
HbIX NaHAWadTHLIX 0CcoGeHHOC-
Tel Nno Tpacce NPOXOXLEHWA ra-
30NpoBOAA;

— CHUXEHWe 3aTpaT U cokpa-
WeHne CPOKOB BbIMOJIHEHMUS
MapKlwengepckoit cnyx6oit reo-
Ae3nyeckux paboT (Takux Kak
Tonorpaduyeckas cbemka B pas-
JIMYHBIX MacwTabax);

— TOYHbIA BLIHOC B HaTypy
NpoeKTa CTpOoALLerocs yyactka
ra3onpoBofja 1 ero NpuBA3Ky [0
Hayana CTpouUTenbCTBa;

— COKpalleHWe BpeMeHu o,
O HOBPEMEHHO, MOBbIWEHNE Ka-
yecTBa CTpOMTENbCTBA 3a cyeT
KOHTpoNs cobniofeHns TexHoso-
rMyeckux TpeboBaHuit Heno-
CPeLCTBEHHO MpU NPOBEAEHUM
CTPOUTENbHbIX paboT;

— COKpallleHne CPOKOB npo-
Lefypbl cAaun/npuemkn pabor;

— NOBbIWEHMEe NpOU3BOAMU-
TENIbHOCTU  KaX[JoW efuHuLbl
CTPOUTENIbHOM TEXHUKM.

~ MpumeHeHne cNyTHUKOBBIX
TexHonorum

CTpouTenscTtBO  NIMHENHBIX
00bEKTOB — CJTOXKHbI KOMMNEKC
paboT, B KOTOPOM 33aAeNCTBOBA-
HO 6O0/bLIOE KONUYECTBO Jtofeit
1 TexHWUKKU. Ha ero ycnewHyto pe-
anu3aumio M3-3a 0OBEKTUBHbLIX
(haKTOpOB Hak/iafblBaeTcsa psj
OrpaHUYeHuUn, AEeNCTBMe KOTO-
pbIX MOXeET OblTb MUHUMU3UPO-
BaHO TONIbKO C MOMOLLbIO BbICO-
KOTOYHOW CMyTHUMKOBOMW HaBwura-
umnu.

B cuny npupopHo-knumaru-
yeckux ycnoeuin 3ddekTuBHOE
BbINONHEHWE CTPOUTENIbHBLIX pa-
60T BO3MOXHO TOJIbKO B TeYEHUe
nonyroga (B paitoHax KpaiiHero
CeBepa 3TOT NEPUOA elle MeHb-
we). Takum 06pa3oM, CTPOUTESb-
CTBO C/lefyeT NpoBOAUTL B npe-
LeNlbHO CKaTble CPOKM.

Kpome Toro, 06bekThl HedTe-
ra3oBOii OTPAC/IN PACNONOKEHbI
Ha TEPPUTOPMUAX CO CIOXHbIMU
KNMMATUYECKUMU  YCNOBUAMMU,
4TO NPUBOAUT K HEOBXOAUMOCTH
obecneyeHns KpyrnorognyHoro
AOCTyNa Ha O0ObLEKTH PEMOHT-
HbIX 6pUrag, a 3To 3HaYUTENbHO
yBeNnYnMBaeT CTOMMOCTb COflep-
KaHus 06beKToB. MI3MeHUTL cu-
TyalUuio MOXKET TONbKO NOBbIWeE-
HWe KayecTBa BbIMOJIHEHUA
CTPOUTENbHbIX PaboT Ha BCex
jTanax.

CnencTtBnemM nepeynCieHHbIX
(haKTOpOB ABIAETCS HEBO3MOX-
HOCTb COCTABJEHUA MOJHO
onepaTMBHON KapTUHbLI OCylie-



TEXHOJIOTUU

CTB/IEHUS CTPOUTENLHOTO MpO-
€KTa W KpaiHas HeobXxoaMMOCTb
NOBbLIWEHUS MPOU3BOAUTENb-
HOCTM KaM[Joro reofesucra u
Ka[Ooi eAnHMLbI TEXHWUKM, 3a-
HATOM Ha OTAENbHOM YYacTKe U B
CTPOUTENIbHOM KOMMJIEKCE B Lie-
nomM.

PeweHne paHHbIXx npobnem
NEXNT B MIOCKOCTU NMPUMEHEHUS
COBPEMEHHbIX reofe3nyecknx
TEXHONIOTUIA U CMYTHUKOBOTO
KOHTPO/IsA YNpaBNeHns MexaHu3-
Mamu.

~ Kak 3710 pa6oTaer

[ns paboTbl CO CMyTHUKOBBI-
MW HaBWUTaLMOHHBIMW MOMpaBKa-
MU HeOoOXOAWUMBI CleayloLlme
3/IeMEHTbI:

— HaBUraLMOHHbIE CYTHUKM
(rpynnuposku MMOHACC u GPS);

— HaseMHas UHdpaCTpyKTypa
KOppeKTUpyioLWwmux 6a30BbIX CTaH-
uui (B paccmatpuBaemMomM ciyyae
370 ceTb KoMnaHuu «PycHasreo-
ceTby);

— nporpaMmmHoe obecneye-
Hue, obpabarbiBaloliee CnyTHMU-
KOBble [laHHble U KOPPeKTUpYIo-
Wyt nHbopmauuio;

— nonesble ycTpoiicTa npue-
Ma u nepepaun paHHbix (GPRS,
Wi-Fi, GSM unn YKB);

— TexHUKa, ynpasnsemas c
MOMOLLLI0 KOPPEKTUPYIOLLeil WH-
topmauum;

— YCTPOMCTBA, yCTaHaBNMBae-
Mble Ha MalWWHy W WHTErpupo-
BaHHbIe C TMAPABINKOI (CMyTHM-
KOBble MPUEMHUKW, aAHTEHHBI,
LaTuMKK, KOHTPOJEpbl, KOMMY-
HUKaLMOHHble Kabenu, 6opToBOi
KoMnbloTep) ANs ONTUMU3ALUM
ynpasneHus ee pabounumu opra-
HaMmu.

CamblM rMaBHbIM U3 OMKUCaH-
HbIX 3/IEMEHTOB AIBAAETCA Ha3eM-
Has MHGpacTpyKTypa 6a30BbIX
CTaHUuii, obecneymsatowas dop-
MWpOBaHWe 1 nepepayy Koppek-
Tupylouei uHdopmauun. bes
Hee MpOBEAEHNE BbICOKOTOYHBIX
paboT B pexume peanbHoro Bpe-
MeHU B NPUHLMME HEBO3MOXKHO.
PaiioH paboT, roe npumeHstoTCs
CMYTHWUKOBbIE MONPABKK, AOKEH

HaXoAWUTbCA B 30HE MOKPbITUA
HaBUraLMOHHLIM MoNeM — Ha
TEeppUTOPMU, HA KOTOPOIN UMeET-
€l Ha3zeMHas WH@PacTpyKTypa
KOpPpPEeKTUpYIoLWMX 6a30BbIX CTaH-
Lun.

CeTb 6a30BbIX CTAHLMIN MOXKET
ObITb KaK NIMHeiHOl, Tak n pac-
npefeneHHoil. B obuem cnyyae,
ONTUMANbHOW MOXHO CYMTaTh
CTPYKTYPY, B KOTOPOW INHelHas
CeTb Ha OTAENbHbIX YyYacCTKax
npespaliaeTcs B pacnpegenex-
Hyl0, 3@ CYeT YCTaHOBKM [onon-
HUTENbHbIX CTAHLMNA.

Bce nepeuucneHHble BbilWe
3NeMEHTbI BTOPMUYHbI N0 OTHOLLE-
HWI0 K Ha3eMHOMN MHDPaCTPYKTy-
pe KOppeKTUpylWwmnx 6a3oBbix
CTaHUNA.

Mpouecc paboTbl BHYTPU CETH
0a30BbIX CTaHLUIA BbIMAAUT Cle-
gylouwum obpasom. lMepen Haua-
7I0M paboT NPOBOAMTCA reoaesu-
yeckas cbemKa oObekTa. 3a cyet
CMYTHUKOBbLIX NONPABOK M3Mepe-
HUS BbIMOJHAKTCA 3HAYUTENBHO
ObicTpee, yem nNpu TPagULMOH-
Hbix MeTogax cwvemku. C no-
MOLWbID MONYYEHHbIX AaHHbIX
CTPOMTCA MNPOEKTHAs NoBepx-
HOCTb, C YKa3aHMeM MIaHOBOTO U
BbICOTHOTO MOJNOXEHUA MPOEKT-
HbIX TOYeK. Ha cnepytwouem aTa-
ne, C MOMOLLbID 3TOFO MPOEKT],
MOXeT ObiTb pa3paboTaH Mapl-
PYT OBWXEHMSA MaLLWH U UX pabo-
4ux opraHoB (ecnu nnaHupyercs
MCNoNb30BaHNE aBTOMATUYECKUX
CUCTEM yNpaBfeHWUs CTPOUTENb-
HOW TexHUKoI1). KoopanHaTsl To-
YeK NPOEKTHOI NOBEPXHOCTY 3a-
HocATcA B ONOK ynpaBieHus
CTPOUTENBHOW TEXHUKOIA.

B npouecce paboTbl cnyTHM-
KOBble MPUEMHUKM, YCTAaHOBEH-
Hble Ha MallWHe, MOAYYalT CUr-
Hanbl C HABUraLMOHHBIX CNYTHU-
KOB, C MOMOLLbI KOTOPbIX Onpe-
[enserca MecTonofNoXeHne Ma-
LWWHBI C TOYHOCTHIO 0KOJI0 10 M, 1
KOpPEeKTMpYIOLLyl0 nonpasky oT
ceTu 6a30BbIX CTaHLMIA, KOoTOpas
YBENUYMNBAET TOYHOCTb NO3MULMO-
HUpOBaHWA [0 1 cM B NiaHe u o
2 cm no Bbicote. CKoppekTupo-

BaHHbIE JaHHble MOCTYNalT B
610K ynpaBneHus.

B 6n0Ke ynpaBneHus Tekyllee
mecTononoxexue paboyero op-
raHa cpaBHMBAeTCs C 3afaHHbIM
B npoekTe. B ciyvae, ecnn pe-
anbHble KOOPLAMHATHI OTINYAIOTCA
OT NPOEKTHbIX, 610K ynpaBneHus
C MNOMOLLbI0 TUAPABINYECKOI
cuUcTeMbl NpUBORMUT paboyne op-
raHbl B HY)XHOE NOOXKeHKe.

CnyTHWUKOBbIE NPUEMHUKU pa-
6oTatoT ¢ yacrtotoir 50 lu, 4TO
no3BOMIAET MONy4YaTb CAHTUMET-
pOBYI0O TOYHOCTb B PEXMME pe-
anbHOro BpemeHu. B pesynbrate
NOSBASETCA BO3MOXHOCTb He
TONIbKO YCKOPWUTb BbINOJAHEHMUE
reofie3nyecKnx 3MepeHuii, Ho 1
OCYILEeCTBAATL  BbICOKOTOYHOE
ynpaBneHue paboyuMmu opraHa-
MU MalWuHbl. MpuMeHeHne cnyT-
HUKOBbIX TEXHONOT U1 B CUCTEMAX
aBTOMaTUYeCKoro ynpaeneHus
CTPOUTENbHON TEXHUKOW MNO3BO-
nuT:

— COKpaTWUTb BpeMs BbiNoN-
HEHWS MACCOBOI BbLIEMKM TPyHTa
¥ 4UCTOBOrO NPOMNNPOBAHMSA;

— C3KOHOMMTb MalKMHO-Yachl
¥ TONAKBO;

— CHU3UTb 3aTpaThl HA CTPOU-
Te/IbHble MaTepuansl;

— C BbICOKOM TOYHOCTbI Bbl-
NONHUTL PaboThbl MO NPOEKTY;

— YMEeHbWNUTb KONUYECTBO
nepegenok;

—  UCKII0YUTE Heobxopu-
MOCTb YCTAHOBKW Ha CTPOUTESb-
HOW nnowaaKke pa3bUBOYHbIX
KONbEB M OMOPHbBIX CTPYH.
~ Co3paHue Ha3eMHoO UH(ppa-

CTPYKTYpbI

TexHONOrUM BHICOKOTOYHOTO
CMYTHWUKOBOTO MO3MLMOHNPOBA-
HWUSA C MOMOLLbI0 ceTeil 6a30oBbIX
CTaHUMIA WHMPOKO pacmpocTpaHe-
Hbl 33 py6exom. Mpuyem onepa-
TOpbI 3TUX CeTeil NpefoCTaBNA0T
nonpasku Ans pasfnyHbIX BULOB
LeATeNnbHOCTU (B TOM 4uChe,
BAs HedTerasoBoil oTpacan) Ha
Kommepyeckoit ocHose. OpHako
n3-3a reorpacmyeckoro nono-
XeHua Poccumn nonyyeHue HaBu-
FauMOHHbIX JAHHbIX OT 3TUX One-
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KomnaHus «PycHaBreoceTb» pacnonaraer 06WMUPHLIM OMbITOM
co3faHusa ceteil 6a3oBbix cTaHUUit. 060pya0BaHNE KOMMNAHUK YC-
TaHoBneHo cneymnanucrtamm 000 «PycHaBreocetby no Bcen Teppu-
Topun Poccuu: ot CankT-lNeTepbypra no Xabaposcka. KomnaHueit
peanu3oBaH psj NPOEKTOB B MHTEpecax KafacTpOBbIX CYXO (ceTb
6a30Bbix cTaHumit PrYM «PoctexuHseHTapusauus — Penepans-
Hoe BTV») 1 opraHu3aLnmn ABUKEHNUS KENE3HOZOPOXKHOMO TPaHC-
nopta (npoekt 0AQ «PXI»).

B pamKkax coTpyaHM4ecTBa C NpeanpuaTuamMmu HedTerasoBoii oT-
paciv KoOMMaHMs NpoBesa AEeMOHCTPALMI0 paboTbl CeTei BbICOKO-
TOYHOrO No3unLMoHMpoBaHus B Pecnybnuke Komu, B paitoHe komn-
peccopHow ctaHuum ManonepaHckasa KC-9. lMonyyeHHble pe3ynb-
TaTbl 3aMHTEPecOBaNM agMUHUCTPALMIO pecnybanKky, nocne Yero
mexay Heit 1 000 «PycHaBreocetb» ObIIO 3aKYEHO COMALEHNE
0 COTPYAHMYECTBE, B paMKax KOTOPOrO KOMMAHWs pa3BepHeT fAe-
MOHCTPALMOHHYIO CeTb KOPPEKTUpPYIOWMX 6a30BbIX CTaHUMI Ha
TEPPUTOPUU pPernoHa.

paTopoB HEBO3MOXHO. Takum
006pa3oM, eAMHCTBEHHbIM BbIXO-
LOM ANs OpraHu3auuii, 3aHMMa-
IOLYMXCA CTPOUTENBCTBOM JIMHEN-
HbIX 0OBEKTOB, ABAAETCA CO3[a-
HUe COOCTBEHHbIX ceTeil 6a3o-
BbIX CTAHLMI C LENb0 MCNONb30-

BaHUS CMYTHUKOBbIX KOPPEKTM-
pytoLmx Nonpasok.

YyuTbiBas, 4TO OGONMBLIMHCTBO
HedTerasoBbix KomnaHuii pabo-
TAlOT Ha 3HAYUTENbHBIX MO M-
Waau 1 yoaneHHbIX Apyr oT apy-
ra yyacTkax, LenecooGpasHbiM

ABNAETCA CO3AaHue ceTeil 6a3o-
BbIX CTAHUMIA B UHTepecax Kpyn-
HbIX XONnguHros. Takoro popga
KOpPMOpaTUBHbIE CETU MOTYT UC-
noNb30BaTb WCKIIOYUTENBHO WX
BNajenblibl, NP1 HEOOXO[UMOCTU
noflyyas AONONHUTENbHbIE CPea-
CTBA OT MPOAAXMU HaBUraLMOH-
HbIX JAHHBIX KOMNAHMUAM, Y KOTO-
pbIX HET BO3MOXHOCTWM CO3AaThb
COOCTBEHHYIO Ha3eMHylo MHGpa-
CTPYKTYpY KOppeKTUpytowmx 6a-
30BbIX CTAHL WM.

RESUME

Contemporary technologies of
the GLONASS/GPS precise satellite
positioning provide for complex
solving the main tasks in creating
main gas pipelines and their
infrastructure. The variety of the
tasks to be solved with the help of
the satellite navigation stretches
from the work on geodetic sup-
port and up to automating con-
struction machinery control and
built objects monitoring.
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ProMark™ 800 | "ashtech

WHHoBauWOHHan TexHonorna Z-Blade v BOZMOXHOCTb NPUHUMATD CUTHAAI

OT HECKOABKMX CNYTHUKOBBIX MPYNNUPOBOK AT BOZMOXHOCTb 06ecneunts
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YCAOBHAX CbEMKM, TAKUX KaK rOPOACKAaA 3acTpoiKa 1 NoA KPOHaMU AEPEBLEB.
MpuémHuk Spectra Precision® ProMark™ 800, pazpabotaHHblit komnaHueit Ashtech,
MCMNOAL3YET NEPEAOBYIO TEXHOAOTHIO Z-Blade AAA OTCAEXMBAHWA BCEX UMEIOLLUXCA
GPS, GLONASS 1 Galileo CnyTHUKOBbIX CUTHAAOB. JTOT YHUBEpCcanbHbld GNSS
NPUEMHUK MOXET UCMOAL30BaTbCA B KayecTBe Oasbl, poBepa, poBepa B VRS ceTax
AASA MOAYYEHUA pelleHns B pexume RTK uau ¢ noctobpabotkoid. ProMark™ 800
paboTaeT ¢ pasanuHbiM noaesbiM MO B TOM YMCAE C NONYASPHON NPOrpamMmon
Spectra Precision Survey Pro™.

ProMark 800: co3aaH AAR YBEAMYEHWUA BalLEN NPOU3BOAUTEABHOCTH.
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CPABHEHUE JATYUKOB M3MC U BOT

A.B. Wenaes («HCC nntoc»)

B 2009 r. okoHuunn reopesunyeckuii pakynster MUUTAMK no cneumanbHoCTM «KocMuyeckas reogesusx. Mocne
OKOHYaHUs yHuBepcuTeta pabotaer B 000 «THCC natocy, B HacToslee BpeMA — Befylnii HKEHep.

MoxHo npepnonararb, 4To WH-
HOBALMOHHAsA uaes B Oyayliem
CTaHeT BOCTPeOOBaHHOIA, HO BCer-
A3 HEOXWAHHO, KOTfA OAHA Tex-
HONOTNA 3aHMMAET MeCTO JpYroii.
B KOHLEe KOHLOB, TeneBUAEHUE
BCE-TaKW MPUBENO K 3HAYUTENb-
HOMY CHUXEHWIO NOMyAAPHOCTU
paguo.

B obnactv HaBMUTaLMOHHbIX
TEXHONOTNiA BONOKOHHO-0NTUYEC-
kne rupockonel (BOI) B HacTtos-
liee BpeMs UCMOMb3YlOTCA ropas-
L0 WKPE, YEM TUPOCKOMbI, OCHO-
BaHHble Ha MUKPO3JEKTpOMEXxa-
Hudyeckux cucremax (MIMC). Ho
yCrexu B MPOMbIWIEHHOM W3ro-
TOBJIEHWUM [ATYUKOB, OCHOBAHHbIX
Ha M3MC, penaioT ux KaHauparta-
MU Ha NPUMEHEHWE B BbICOKOTOY-
HbIX HaBMUTALWOHHBIX NPUIOKE-
HUAX. MuUKpo3neKTpomexaHuyec-
Kne cucTembl NMOCTENEHHO 3aHu-
MatT MeCTO BOJIOKOHHO-0NTUYeC-
KWUX TMPOCKOMNOB B 0611aCTH UHEp-
UmManbHoii HaBurayum [1].

~ BbicokoToyHble THCC/UHC
NpUIOKEHUA

WHepunanbHble HaBUraLWOH-
Hble cuctembl (MHC) ucnonb3osa-
JIMCb 33[0NT0 JO TOro, KaK Oblau
pa3paboTaHbl rMobanbHble HaBu-
rauMoHHbIE CMYTHUKOBLIE CUCTE-
mbl (THCC) MOHACC n GPS. Haum-
Has ¢ 1950-x rr., UHC cnyxunu
AN peleHuns 3ajay no3uuMoHHU-
pOBaHWA B Ha3eMHbIX, MOPCKUX W
aBMALMOHHBIX NPUNOXEHUAX. W3-
HaYyaNbHO B HUX MPUMEHSAINCDH
nnatopmeHHble M Gecnnarthop-
MeHHble MeXaHW4yecKue CUCTEMbI.
B 1970-1980-x rr. 6biAn paspa-
0oTaHbl JNla3epHble TFMPOCKOMbI
(JIN) n uHTepdepomeTpuyeckmne
BOJIOKOHHO-ONTUYECKUE TMPOCKO-
Mbl, KOTOpblE MO3BOMUAN 3HAYu-
TEIbHO YBENUYUTH TOYHOCTb YIIO-
BbIX M3MepeHuit [1].

HoBbiIM  BUTKOM  pa3BuTUA
MHepLMaNbHbIX TEXHONOTMIA CTa-
N0 nosiBneHue okono 20 net Ha-
33 MWKpO3JeKTpoMexaHuyec-
KMX CUCTeM, KOTOpble COCTaBNA-
toT BCe 6GONbWYI KOHKYPEHUUIO
TPAAMLUMOHHBIM MHEPLUANbHLIM
parynkam. Hanpumep, MIMC-ak-
cenepomeTpbl YCTaHABIMBAKTCA
B cuCTeMax ©e30MacHOCTU aBTo-
mobunen, roe Heobxogumo fe-
TEKTMPOBATb Pe3KWUe M3MeHeHUs
ycKopeHus. TakKe OHU NpUMEHs-
0TCA B TaKWUX YCTPOIWCTBAX, Kak
MOOUNbHbIE TenedOoHbl U Urpo-
Bble NMPUCTaBKW, ANA onpepgene-
HUA MONOXeHUs Aucnnes uau
obecneyeHus B3auMopeincTeus
MeXnay nofb3oBaTeNnem u ycTpon-
CTBOM.

OpHako ucnonb3oBaHne MIMC
ONS HaBUrauuu pasBMBAETCs No
Lpyromy cueHapuio. B nepsyio
oYyepefb, 3TO CBA3aHO C MOBbILWe-
HMEM TOYHOCTU OMNpeaenseMblx
MKW MapaMeTpoB, MOBbLIWEHUEM
cTabunbHoOCTH paboTbl Npu U3Me-
HEHWUU TeMnepaTypbl, BIAKHOCTY
W LpYrux XapakTepucTUK OKpyxa-
follel cpeppl, pacluMpeHnem gua-
na3oHa U3MepPEHNii U YBEUYEeHU-
€M UX BblYUCNUTENIbHON MOLLHOC-
TW, YTO MO3BONMIO 3HAYUTENILHO
pacWupnTL UX BO3MOXHOCTU NpU
WHTErpupoBaHWUM C LpYrMMU CUC-
TEMAMU U y4yeTe MOAENMU OlWNBOK
JaTymKa.

TexHonorua MIMC obnapaer
3HAYUTENIbHBIMU MEePCNeKTUBAMM,
0c06eHHO B 06/1aCTW BHEIPEHUS B
V)Ke CYILeCTBYIOUME HAaBUTALMOH-
Hble KOMMAEeKCbl U YCTPOMCTBA,
NOCTpOeHHble Ha patymkax BOr,
npeaHa3HayeHHble AN TOYHOro
3emefenus, BbICOKOTOYHOTO yn-
paBneHus aBTOMOOUIIbHBIM
TPAHCMOPTOM U 6GECMUNOTHBIMMU
annaparamu [1].

~ LleHoBble usmeHnenusa. lMpen-
MyLeCcTBa UCMO/b30BAHUA

Bce npunoxeHus, cBA3aHHbIe C
ynpaBieHuemM ypaneHHoiMu 06b-
€KTaMu, TPpebyioT Hanuuus cucre-
Mbl, C MOMOLLbLI0 KOTOPOW AucneT-
yep UK onepatop MOHMMAeT, Ka-
Kune [eiicTBus HeobXoAMMO npo-
M3BECTU C OOBLEKTOM B TOM WU
MHOM cnyyae. BbICOKOTOYHbIE Ha-
BUraLMOHHblE KOMMNEKCbl OCHO-
BbIBAIOTCA HA MHEPLMaNbHbIX AaT-
YMKax, TPagULMOHHO U3rOTOBJIEH-
HbIX no TexHonorun BOI wnu JIT.
/N KomnaHum HecyT 3aTpatbl Npu6-
nusutensHo B8 30 000 gon. Ha no-
KYNKy nofoGHbIX CUCTEM, NOTOMY
4yto OHM B 20 pa3 ToyHee U Ha-
[eXHee, yeM CUCTeMbl, OCHOBaH-
Hbole Ha MIMC, koTopble cToAT
okosio 500 gon.

Ho uT0, ecnu HaBurayMoHHble
KOMNAEKCbl, OCHOBAHHble Ha
M3MC, TepstoT B TOYHOCTU BCErO
20-30% no cpaBHeHWIO C KOMI-
NleKcamu, OCHOBaHHbIMKM Ha BOI?
B nonb3y kakon u3 cuctem Torga
OyAeT NPUHATO peleHne o npu-
obpeteHun?

PaccMoTpum cermeHT pbiHKa,
CBSAI3aHHbIN C BbICOKOTOYHbIM 3eM-
nepenuem. Yawe Bcero 3pech
NMPUMEHAOTCA  MHOFOAHTEHHbIE
CMNYTHWKOBbIE YCTPOMCTBA, npej-
Ha3HayeHHble AN onpepeneHus
3/IEMEHTOB OpUEHTUPOBaHMA. Ta-
Kue CMCTemMbl 3HaYMTeNbHO AOPO-
)€, YeM O[HOAHTEHHble, N0 Npu-
YuHe HeoOXOAMMOCTU 3aKyMKM
AONOAHUTENBHOTO 060PYAOBAHMUS.
Ho paxke B 3TOM ciy4ae OHU CTOAT
ropasgo meHble, yem THCC/UHC
KoMmnekchbl (CNyTHUKOBble HaBu-
rauMoHHble KOMNJIEKChl, UHTEerpu-
pOBaHHblE C MHepLMaNnbHbIMK [aT-
4nMKamu), ocHoBaHHble Ha BOI.

HaBuraunoHHble yCTpoOWCTBa
AN aBTOMOGUNBHOTO TpaHcnopTa
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pa3nenaTCA Ha BCTPOEHHble U
MoOuNbHble. N3-3a BICOKOI CTO-
MMOCTU MHEpLMaNbHble CUCTEMBI,
OCHOBaHHble Ha BOr, HUKorga He
CMOTYT HaWTW WKUPOKOro pacnpo-
CTpaHeHus B aBTOMOGULHOM cer-
MEHTE pPblHKA, 33 MCKIOYEHUEM
KOMMNEKCOB, KOTOpble MCMOJ/b3y-
IOTCSA KaK 3TafoHbl Ans pa3pabort-
KW 1 yAyYIWEHNS YCTPONCTB, OCHO-
BaHHbIX Ha M3IMC.

BcTpoeHHble HaBUrauMOHHbIe
YCTPOiiCTBa B GONbWMHCTBE CY-
yaeB paboTalOT COBMECTHO C ApY-
r’MMU  JaTynKkamum asToMoOuUnNs,
BKJl0Yas OflOMeTp, KOTOpble CHAb-
XaloT MX BCMNOMOraTenbHON MH-
topmaumeit, obecneynsas BO3-
MOXHOCTb [BUXEHUA B OTCYT-
cteun curdanos THCC. MopoGHble
YCTPOWCTBA TaKKe CMOCOBHbI UC-
nosib30BaTh AaHHbIE, MOJly4yaeMble
oT patymkos MIMC, yto cHuxaer
06ULyi0 CTOMMOCTb HABUraLMOH-
HbIX YCTPOMCTB.

B MOOMNBbHBIX HABUTALMOHHBIX
YCTPOWCTBAX NpPUMEHAOTCA [aT-
ynkn MIMC pns BoccTaHOBNEHUSA
TPAeKTOPUN ABMXKEHMA BO BpPeEMS
KPaTKOBPEMEHHbIX CpPbIBOB CJie-
JKEHUSA 33 HABUTaLMOHHBIMU CMyT-
HUKamMu. XoTs NoAobHbIe YCTpoit-
CTBA WM He MOryT COMEepHMUYaThb Mo
TOYHOCTU CO BCTPOEHHbLIMU, OHM
061agaloT onpefeneHHbIM Cnpo-
coM, Gnarofiaps AOCTaTOYHO HM3-
KON cToMMOCTU. YcTpoiicTBa Ans
aBTOMOOWUNABLHON HaBUraLuu, oc-
HOBaHHble Ha gatynKkax MIMC, ak-
TUBHO pa3pabarbiBalOTCA U CO-
BEpLIEHCTBYIOTCS, NPU 3TOM 060-
pyLOBaHMe, 0oCHoBaHHoe Ha BOT u
JIT, ncnonb3yetca B KayecTse 3Ta-
NIOHAa NS NPOBEAEHWUS CPaBHU-
TeNbHOro aHanusa.

Ewe opHoit obnactbio npume-
HEHWUA BBLICOKOTOYHbIX WMHEPLMU-
anbHbIX CUCTEM, B 0COOGEHHOCTM
YCTPOMCTB, OCHOBAHHbIX Ha TeX-
Honorun MIMC, sasnsatoTCca npuno-
KEHUs Ans ynpasnenus Gecnu-
NOTHBIMYM annapatamu (HaseMmHbl-
MW, @aBUALMOHHbIMU, MOABOLHbIMY
M Bp.). ITO CBA3AHO C XKECTKUMU
OrpaHWYeHUAMU N0 IHEProeMKoC-
TW U CTOMMOCTYM AaT4YMKOB, NpUMe-
HAEMbIX B JaHHOW obnactu. Ho, K
COXaNEHUI0, UCMONb30BaTb 3TU

MHepUMaNbHbIE CUCTEMbI NS pe-
weHns nopobHbIX 3a4ay HeBo3-
MOXHO, TaK KaK OHU He MOryT
o6ecneynTb HeEOOXOANMYIO BbICO-
KYI0 CKOPOCTb U3MEPEHMUIA.

+ MTHCC/WNHC B HaBMraumoHHbIX
KoMnneKcax

[na nccnepoBaHuii TexHUyec-
KMX XapaKTepUCTUK HaBUraLUOH-
HbIX KOMMIEKCOB, BKJIKOYAKWMUX
npuemHuk MHCC, nHTerpupoBaH-
Hblit ¢ pa3nuyHbiMu TUnamn NHC,
Obinn pa3paboTaHbl ABE MOLENU.
Mpuyem B 06EUX U3 HUX UCMONb-
30BaNNCb OAMHAKOBbLIE MPUEMHU-
kn THCC, M3MC-akcenepomeTpsl,
M3IMC-marHeTomeTpbl, MIMC-6a-
pomeTpbl U unbTpbl 06pabOTKK
n3mepeHui. EguHcTeeHHoe oTnu-
yMe COCTOANO B Crepylolem: B
OfHOW — WCMoNb30BaNCA BOJO-
KOHHO-OMTUYECKUN TMPOCKON, a B
LPYrol — MUKPO3JIEKTPOMEXaHM-
4eCKWI rmpockon.

HaBuraymoHHble KOMMIEKCh
NPOEKTUPOBANMUCH C Lebio obec-
neyeHWs 371eMEHTAMU OPUEHTU-
pOBaHMs yCTpoiicTBa CTabunmsa-
UMM aHTEHHON peleTKu, pa3me-
LaeMoi Ha Kpbllie aBTOMOOUAS U
npefHa3HayeHHOW [OnA YCTaHOB-
NIEHUA U MOAJEPXKAHWUA CBA3N C
reocTalMoHapHbIM  CMYTHUKOM
(puc. 1).

06a HaBUTaLMOHHbIX KOMMNEK-
ca 6binK BbINOHEHB! B BUae bec-
nnacdopmenHoro THCC/WMHC ycrt-
pOICTBa, KOTOPOE MUMENO BO3MOXK-
HOCTb ONMpefeneHns KOOPAMUHAT U
COCTaBNAOLWMX CKOPOCTU C BbICO-
KON JUCKPETHOCTbIO, @ INEMEHTOB
OpPMEHTUPOBAHUA — C 4acTOTOM
He meHblue 300 [u.

B pa3paboTaHHbIX HaBUrauu-
OHHbIX KOMMJeKcax [aHHble OT
MHepUManbHoro 61oka noctynanu
B (MAbTp 06pabOTKM C YacToTON
1024 Iy » ucnonb3oBanuCb Ans
NPOrHO3MPOBaHMA 3HAYEHUN KO-
OpLMHAT, COCTABNAKLWMX CKOPOC-
Teil U 31eMEHTOB OPUEHTUPOBA-
HUA. 3TW 3HAYeHUs, MOJYYEHHble
13 FTHCC-peleHmna ABYXaHTEHHOTO
yCTPOWCTBa, NPUMEHANNUCL ANs
06HOBNEHNUSA  HABUTALWUOHHOTO
¢unbtpa. [Ina nonyyeHus Bcno-
MoratenbHoi WHbopMaLuM npu

BbIYMCNEHNMN BbICOTHOWM COCTaBA-
lollel B cMcTeMe npeAHasHavancs
6apometp.

[Tomumo 3TOrO0 B KOMMIEKCHI
OblNl BKIKOYEH MArHUTOMETp, pe-
3yNbTaThl M3MEpPeHUN KOTOPOro
MCNONb30BaNNCh ANA 3ajaHNA Ha-
YaNbHOrO 3HAYEHMA HanpaBneHus
OBUKEHUA U ero 06HOBNEHMA BO
BpeMs [LJUTENbHOTO OTCYTCTBUSA
CUTHANOB OT HABUTALUOHHbIX
CnyTHUKOB. lNapannenbHo C HaBu-
rauMoHHbIM (DUALTPOM NPUMEHS-
JINCb CneunanbHble MOJeNu owun-
60K, KOTOpble KOPPeKTUpOoBaIu
AaHHble MarHUTOMETpa, OWM6KM
[BYXaHTEHHOrO0 YCTPOWCTBA, CBS-
3aHHble C MOTPewWHOCTAMM B yCTa-
HOBKE aHTEHH ANs npuema CurHa-
nos MHCC.

HaBurauMoHHble KOMMNNEKCh
Gbinn pas3paboTaHbl B [BYX KOH-

turypaumsax.
MNepBas — copepxana gea BOr
(ns onpepeneHns 3HayeHMmil

asumyta M TaHraxa), MIMC-ru-
pockon (fns onpefeneHus 3Have-
HUA KpeHa), Tpexocesoit MIMC-
aKcenepometp, TpexoceBoit
M3MC-maruutometp 1 M3MC-6a-
pomeTp (puc. 2, B LeHTpe). 06was
CTOMMOCTb KOMMIEKTYIOWNX 3TOTO
KoMnieKca cocTaBuia OKOMO
8000 pon.

Bropas KkoHdurypauus copep-
*ana tpu M3MC-rupockona (ans
ornpefeneHus BCEX 3JIEMEHTOB
OpWEHTUPOBAHMA), UAEHTUYHbIE
nepBoN KOHQUrypauum Tpexoce-
Bo MIMC-akcenepometp, Tpex-
oceBot M3IMC-marHutomeTp u
M3MC-6apomeTp (puc. 2, cnpasa).

06wuii sud aHmetH FHCC, ycmaHosAeHHbIX
Ha Kpbiwe asmomobuns



TEXHOJIOTUUH

06wuii BUd uHepyuanbHbIx 6710K08 HaBuU2aLU-
OHHbIX KOMNJIEKCOB: MAKMUYeCK020 Kaacca
(cnesa), Ha BOT (8 yewmpe) u Ha MIMC-2u-
pockonax (cnpasa)

06uwas CcToMMOCTb KOMMIEKTYIo-
WMX 3TOro KOMMNjeKca CocTaBuna
npubnusutensHo 1000 gon. [2].

LleHa KOMMAEKTYIOWMX MOMET
M3MEHSATbCA B 3aBUCUMOCTU OT
PbIHOYHbIX yCNOBUA U 06bLEMOB
3aKynoK, HO KpailHe BaKHO MoM-
HUTb, YTO CTOUMOCTb HABMUTALMOH-
HOrO KOMMJeKca, 0CHOBAHHOTO Ha
BOI, Bcerna Gymetr B 6-8 pas
Oonblie, YeM KOMMJeKca, OCHO-
BaHHOro Ha M3IMC.

~ KoMnoHeHTbl HaBUrayuoH-
HbIX KOMMJIEKCOB

MpencTaBneHHble B CTaTbe Ha-
BUTALMOHHbIE KOMMNJIEKCh 6blnn
pa3paboTtaHbl komnaHwueit Trusted
Positioning (KaHaga) Ha ocHoBe
CNefyloWmnx KOMMNOHEHTOB: MpU-
emHuk [HCC Trimble BD982;
MHepumManbHelii 6nok ADIS16385
komnaHuu Analog Devices (CLUA);
BOJIOKOHHO-ONTUYECKUI Tupoc-
kon u-FORS-6U komnanuu Litef
(fepmanus); 6Gapometp MS5803-
01 «komnaHun Measurement
Specialties (CLIA); marHutomeTp

HM(C5883L komnanum Honeywell
Aerospace (CLUA) [2].

[lns oTobpaxKeHNs TpaeKTopwii
LBWXKEHUS HAa MECTHOCTM UCMONb-
30BafuCh KapTorpaduyeckue ma-
Tepuansl cepsuca Google Earth.
[Ins 06paboTKM M3MepeHuii npu-
meHancs npoueccop AM3703 c
TakToBOM yYactotoi 1 [Ty Komna-
Hum Texas Instruments (CLUA).

~ MnaH ucnbiTaHun

C uenblo BbIABNEHUS YPOBHA
TOYHOCTM W3MepeHuii paspabo-
TaHHbIMU HAaBUTALMOHHbIMY
KoMmnnekcamu ObliM NPOBEAEH
UCMBITAHUA NPY CNEAYIoLWMX YCNo-
Busx [2].

1. «OTkpbiToe HeGo» — yBe-
PEHHbIN NPUEM CUTHAIOB CAYTHU-
koB THCC pna oueHKkuM TOYHOCTU
M3MEpeHUA 371eMEHTOB OpUEHTU-
poBaHus.

2. MMpepbiBUCTOE CnexeHne 3a
cnytHukamm THCC ¢ Hannuuem
3 deKkTa MHOroay4eBOCTH, KakK B
CNy4yae BbIMONHEHUA U3MEPEHUT B
paiioHax C MJAOTHOM TOPOLCKON
3acTpoiiKoii, rge Habnwogaercs
HU3KOe KayecTBO MNOJyYeHUs
HCC-peweHns unn ero nonHas
notepa B pe3ynbrarte «3aTeHe-
HUA» Heba BbICOKUMU 3A4aHUAMY.
3apayeit JaHHOTO UCTbITaHUS Obl-
N0 oueHuTb kayectso MHCC/MHC
cdunbTpa.

3. Mo3uynoHnpoBaHme TONbKO
no aatynkam MHC gns BeisBneHus
BO3MOXHOCTEI paboTbl YCTPONCTB
B C/y4Yae MONHOM0 OTCYTCTBUSA
paHHbix THCC. B 3tux ycnoBusax
HABUTALMOHHbIE KOMMIEKCHl Ha-
YMHAOT paboTaTb TONLKO mochne
BBEAEHUA KOOPAMHAT WCXOAHOW
TOukn. TakoW cueHapwuit npume-
HUM B BOEHHbIX MPUIOXKEHUSAX,
roe paHHele THCC moryT okasats-
CA WUCKYCCTBEHHO 3arpybneHHsbl-
MU, NN B C/lyYae, KOraa U3Mepu-
TeNbHbIA KOMNNEKC HE MOXET on-
pefennTb CBOE MCXOAHOEe MnoJo-
JKeHWe N0 HAaBUTaLMOHHBIM CMyT-
HUKaM, Hanpumep npu 3anycke
cucTeMmbl B aHrape. Takxe gaHHoe
ucnbiTaHne 6bI10 NPOBEAEHO ANS
HArALHON JEeMOHCTPaLMM pa3nu-
4MA B BO3MOXHOCTAX [BYX UCChe-
LVEMbIX UHEPLMANbHBIX CUCTEM.

B kayectBe 3tanoHa ans npo-
BEAEHUA CPaBHUTENLHOTO aHanu-
3a [BYX HABUTALMOHHBIX KOMM-
NEeKCOB NMPUMEHSANCH UHEpLManb-
Hbli ONOK TaKTW4YeCKoro Knacca
(puc. 2, cnesa), faHHble KOTOPOTO
“Cnosb30BaNnUCL BMecTe € Aud-
tdepeHumansHbim THCC-peweHu-
€M B pexuMe peanbHOro Bpeme-
HU. Pe3ynbTathl 3TUX M3MEpPeHMUii
Obiin 06paboTaHbl C MOMOLLbIO
CrNaXuBaloLWero anroputma
Rauch-Tung-Striebel (RTS) pns
NONYYEHUS PelleHns «npsamMo-06-
paTHO». TOYHOCTb 3TaNOHHBIX W3-
mepeHuit coctasuna 0,03° ans
3/IeMEHTOB OpPUEHTUPOBAHUA U
HECKOIbKO CaHTUMETpoB AN KO-
OpPAMHAT 33 BCe BpeMs UCCnefo-
BaHWM.

~ PesynbTarbl UCNbITaHUM B yC-
NOBUAX «OTKPLITOro He6a»

B ycnoBusx, Korma cnexeHue
3a cnytHukamu FHCC 6bino Henpe-
PbIBHbIM, HABUIALMOHHbIE YCTPOM-
CTBa MOKa3ann CXOXue pesynbra-
Tbl N0 ONpeAeNneHnto KOOpAMHaT.
CocTaBnsiolyMe BEKTOpa CKOPOC-
TW, KOTOpble BbiIN ONpefeneHsl B
ocHoBHOM npuemHukamnm THCC u
aKcenepomeTpamu, TaKxKe He Bblsi-
BUAM 3HAYUTENbHBIX Pa3NUYUil.
MoaToMy cpaBHeHWe NpoBOAM-
7I0Cb MO a3UMyTy, KPeHy U TaHra-
XY, TaK KaK TOYHOCTb 3TUX napa-
MeTpoB B 60NbLUEi YacTU 3aBUCUT
OT KayecTBa rMpoCKOMNoB.

boino nposefieHo aBa TecTupo-
BaHWA: HA [LOPOre C POBHbIM MOK-
peiTeM M B ycnoBusx 6Ge3po-
poxbs. 310 ObIIO chenaHo ans
CPaBHEHUS 3N1EMEHTOB OpUEHTU-
poBaHMA [BYX WHepLUMaNbHbIX
CUCTEM, MONYYEHHBIX C pa3HoM
JVHAMUKON.

Ha fopore c poBHbIM NOKPLITH-
€M HaBUrayMoHHOe YCTPONCTBO,
ocHoBaHHoe Ha BOI, npopnemoH-
CTpupoBano 6osiee BbICOKYIO TOY-
HocTb (Tabn. 1). Ho ato npeumy-
wecTBo coctaBuno Bcero 5% ot
CKn [2].

WcnbiTanus, npoBefeHHble B
ycnoBusx 6e3gopoxbs (1abn. 2),
BK/IOYANN: pe3Kue Havano [ABu-
KEHUSA U TOPMOXKEHWE, KpyTble Nno-
BOPOTbI U UCKYCCTBEHHbIE 3aHOCHI.
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3Aecb KOMMIEKC, OCHOBAHHBIIA
Ha BOl, nokasan cebs HemHOro
nydlwe, TaK Kak CpefHAsA KBajpa-
Tuyeckas norpewHocts (CKIM) on-

MorpewHocTb onpeaeneHus 31IeMeHTOB OPUEHTUPOBAHUA

Ha fopore C POBHbIM NOKPbITUEM Tabnuua 1

Tun UHC  CpepHasa KBappaTuyeckas CpepHAa KBagpaTU4yecKas
pefieneHns 31eMeHTOB OpPWUEeHTU- ) o o
norpelHocTb, norpewHoctb <0,3° %
poBaHus ¢ nomoubto MIMC-ru-
POCKOMOB CUAbHO YBENUuMAach, KpeH TaHrax AznmyT KpeH TaHrax AznmyT
0COBEHHO ANs 3HaueHil Kpewa, BOT 0,15 0,08 0,15 95,60 97,95 98,38
KOTOpbI MofBeprancs Haumbosb- M3MC 0,08 0,09 0,16 98,04 95,70 87,90

|_|_|eMy U3MEHEeHU. ______________________________________________________________________________________________________|

Y oboux uccnepyemblx MHep-
UMaNbHBIX CUCTEM OKa3anuchb Co-
MOCTaBUMbIE PE3yNbTaThl Npu On-

pefeneHun yrnoB OpUEHTUPOBa-

HOFPEI.I.IHOCTI: onpeaesieHUA 3J;1eMeHTOB OPUEHTUPOBAHUA

Npu ABMXKEHUN NO 6e3A0POXKbI0 Tabnuua 2

HUA. [IMCKPETHOCTb WU3MepeHMuil Tun UHC  CpepHaA KBappaTuyeckas CpeaHAs KBappaTu4yecKas

ans BOT coctasuna 1000 [u, ans norpewHocTb, ° norpewHoctb <0,3°, %
M3MC-rupockonos — 330 fu. Ha KpeH TaHrax Asumyt KpeH TaHrax AsumyTt
MPaKTUKe AN BCEX HABUTALUNOH- BOT 0,09 0,07 0,11 95,75 99,49 95,06
HBIX TIDUNOMEHWA AMCKDETHOCTE gy e 0,19 0,13 0,19 93,07 92,16 81,25

Bblfaun usmepenuit 8 330 Iy 6o-

Nlee YeM [0CTATOYHA Ans noayye-
HUS TOYHOCTU 3IEMEHTOB OpMUEH-
TupoBaHusa nopagka 0,15° 3a uck-
NIOYEHNEM MPUIOKEHUIA C BbICO-
KOW [MHAMWKOWN, FAe 3Ha4yeHus
KpeHa MOryT pe3Ko WU3MEeHATbCS.
Ons npumeHeHus B nogo6HbIX
MPUIOKEHNUAX Jyylle NOAXOAAT
BOJIOKOHHO-ONTUYECKIUE TMPOCKO-
Mbl, NO3BOASIOWME NOAYYATH TOY-
Hble pe3ynbTaThl 6iarofaps bonee
BbICOKOMY 3HAYeHUI0 AMUCKpeT-
HOCTW BbIAa4yu U3MEPEHHbIX 3Ha-
YeHUN W Gonee HU3KOMY YPOBHIO
wyma.

~ Pe3ynbTaTtbl UCNbITaHUIA B yC-
NIOBUAX NAOXOro npuema cur-
Hanos cnyTHukos MHCC

WcnbiTaHus nposogunuce B
LeHTpe ropoja C MHOTOYMCNeH-
HbIMM Y3KMMWU Tnpoe3famum U
y4acTKaMu C BbICOKUMMU CTPOEHU-
MK, rAe NepeMelyeHue 6bl10 BO3-
MOXHO TONMbKO C HWU3KOI CKO-
pOCTbIO M3-33 MIOTHOTO [BUXE-
HUA.

B naHHOM mccnepoBaHum B Ka-
YecTBe 3TajOHa WUCMO/b30BAAUCH
KOOPAWHATbI TPAeKTOpPUU ABUXe-
HUS, NONYYEHHbIE TONBKO MO U3-
mepeHnam npuemuuka MHCC, Tak
Kak B KOOpAWHATbI, U3MEpEeHHble
HaBUraLMOHHbIM KOMMNJEKCOM B
nepuop OTCYTCTBUS CUFHANOB C
HaBUTALMOHHbBIX CMYTHWUKOB, BHO-
CUJUCb NOMPaBKK, ONpefeNeHHble
rMpocKonamu.

Ha puc. 3 moxHo Habnwopatb
CKaQYKW TpPaeKTOpuM, Bbi3BaHHblE
CpblBAMM CUIHANOB OT HABMUTalLM-
OHHbIX CMYTHUKOB, COCTABASAOWME
LECATKN METPOB.

Ha puc. 4 u 5 BugHo, 4To Tpa-
EKTOpUM ABUXKEHUA Ansa oboux
KOMMNEKCOB fABSAIOTCA CTabUNb-
HbiMU. OHAKO MOrpewHoCTb On-
pefeneHus KOOpAMHAT HaBUraLm-
OHHbIM KOMMNJIEKCOM C MCMOJb30-
BaHuem BOl He npeBbicuna 5 M, a
M3MC-rupockonos — 9 m.

[ns aHanusza pasnnyus KOH-
tburypaunm TpaektTopuit oHu 6Gbi-
U HaNoXeHbl ApPYr Ha fpyra B
Gonee  KpynHoM  MaclTabe
(puc. 6). 3eneHbIM L4BETOM U306-
pakeHa TpaeKTopus, NofyyeHHas
¢ nomouwbi M3IMC-rupockonos.

KpacHbiM LBEeTOM — TpaekTopus,
nonyyeHHas c nomolyblo BOT, oHa
O6nue K peanbHOMY MaplipyTy
LBwxenus. OgHako obe TpaekTo-
pUK CONOCTaBUMBbI Apyr C APYroM
no KauyecTBy, OCOOEHHO, ecnu
MPUHATL BO BHUMAHUE CNOXHble
VCNOBUA [Nf npuemMa CUrHanoB
cnytHukos THCC u pasHuuy B
ctoumoctn patyukos. CKIT ane-
MEHTOB OPMEHTUPOBaHUA, MNOy-
YeHHas Npu NpoBefeHUU AAHHO-
ro uccnefoBaHus, pns ob6oux
KOMnieKcoB He npesbicuaa 0,4°.
3amMeTHOe NpeuMyLecTBO HaBU-
rauMoHHOTO KOMMJeKca, OCHO-
BaHHOro Ha BOr, 6b10 oTMeYeHo
TONbKO NPUW ONpefeneHnmn asumy-
1a (CKN pns BOT coctasuno 0,25°,
ana M3MC-rupockonos — 0,39°).

Tpaekmopus dsuxeHusa no 0aHHeim THCC
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npopomkutensHoctbio 10, 60 u
90 c. Pe3ynbTathl gns 060ux uc-
CNefyeMblX YCTPOICTB NpUBeAeHbl
B Tabn. 3.

TakuM 06pa3om, MOXKHO cfienatb
BbIBOJL, YTO /1S YCNOBWIA C Npepbl-
BUCTBIM CNEXEHWEeM 3a HaBUraLm-
OHHbIMU CMYTHUKaMU U 3heKToM
MHOTONy4eBOCTU  UCChefyeMble
VCTPOIACTBA, OCHOBaHHble Ha BOl u
M3MC-rupockonax, nokasanu cxo-
XU1e no KayecTtBy pesynbrarbl. Mo-
3TOMY MPEUMYyLLECTBO MO pe3ysb-
Taram 3TUX UCMNbITAaHUIA clefyeT oT-
AaTb KOMMMEKCY, OCHOBAHHOMY Ha
Tpaekmopus dsuxeHus no daHHbIM HABU2AYUOHHO20 KOMNJIGKCA C M3MC-rupockonax, 6narogaps ero
ucnons3osanuem BOr HWU3KOM CTOMMOCTW MO CPaBHEHUIO
C Komniekcom Ha BOT.

~ Pesynbrarbl NO3UMLUOHUPO-
BaHuA no patynkam UHC

Haubonbwas pasHuua B pe-
3ynbTaTax Mexpy uccnesyembiMu
HAaBMTaLMOHHBIMU YCTPOMNCTBAMU
Oblia Nojly4eHa npu NpoBefeHUM
MCNbITAHUA C WUCNONb30BaHWEM
LaHHbIX TOJbKO WHepLManbHbIX
cuctem. HavanbHas Toyka nosu-
LMOHMPOBAHUA B 3TOM Cllyyae
Oblna 3afaHa MpUHYAMTENBHO, a
HanpasfeHue ABUXKEHUA — nony-
YEHO C MOMOLWbI BCTPOEHHOTO
M3MC-marHuTomMeTpa C norpew-
HOCTblo He bonee 5°. WcnbiTaHus
NPOBOAMNUCH B YCIOBUAX 6e3fo-
pOXbA Ha NpOTAXKEHUU okono 20
MWHYT 6€3 UCNob30BaHUS BCMO-
MoratenbHoi uHdopmauunm ot
CMYTHUKOBbLIX ~ HABUTALMOHHbBIX
cucTteM. [inuHa TpaekTopuu coc-
TaBUIa NpUGAN3NTENLHO 12 KM.

Ha puc. 7 n3obpaxeHsl: onop-
Has TpaeKTopusa (3eneHblil LBET),
TpaekTopus no AaHHbiM BOT
(KpacHbIi LUBET) U TPaeKTOpUS Mo
paHHbiMm MIMC-rupockonos (cu-
HUI LBeT). PuHanbHOe cMeleHmne
ans komnnekca Ha BOl coctaBuno
okono 750 m, Ha M3MC-rupocko-
nax — okosio 900 m.

OQueBMAHO, 4TO TpaekTopus
ABWXEHUA, NMOJyYEHHAsA KOMMNJIEK-
COM, OCHOBaHHbIM Ha BOl
(puc. 8), ropas3go Gauxe K onop-

Tpaekmopus dsux<eHus no 0GHHbIM HABU2AUUOHHO20 KOMNJIeKca ¢
ucnonb3osaHuem M3IMC

CosmeujeHHble mpaekmopuu d8UXeHUsA 8 KpynHoMm macwmabe

3HayeHus CKM onpepeneHus [lanee B npouecce TeCTMPOBa- ot TPaeKTOPUM B HaYaNbHOM ne-
KpeHa M TaHraxa ObinuM 6AM3KM  HWA Oblna npoBefeHa cepus uc- puope nsmepenui [2].

BNA ABYX KOMNAEKCOB U COCTABMU-  KYCCTBEHHbIX CPbIBOB ClEXeHUA PeweHuns, nonyyeHHble c no-
an 0,2-0,25° [2]. 33 HaBUTALMOHHbLIMU CMYTHUKAMU  MOLLbIO WUCCNeAYEMbIX HaBuUrauu-
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OHHBbIX KOMMNIEKCOB, 6blAn gocTa-
TOYHO GJIN3KM APYT K APYTY K KOH-
Uy WUCMbITAHWSA, MOTOMY YTO [aH-
Hble MarHUTOMeTpa, MCrnosb3ye-
Mble B KayecTBe BCMOMOrarefib-
HOIt MHdOpMaLMK ons onpegene-
HUA a3MMyTa HanpaBieHUs [Bu-
EHUs, OKasblBaNM OLMHAKOBOE
BAIMsSHWE Ha NO3ULMOHUPOBAHKE C

Tpaekmopuu dsuxkeHus,
nosnyyexHsle no daHHbiM UHC

nomolblo 060MX KOMNNEKCOB,
4TO, B KOHEYHOM CYETE, U NPUBENO
K CXOXJEHWIO TPAEKTOPUIA.

B nocnegHem wuccnepgoBaHum
0YeBUAHO MpeuMyLLecTBO KoMN-
neKca, ocHoBaHHoro Ha BOT, oco-
GEHHO B TOYHOCTM OMNpeaeneHus
3HaYeHU KpeHa 1 TaHraxa. Tou-
HOCTb OnpefeneHns 3HayeHwuil
asumyTta ans 060Mx HaBUrauuoH-
HbIX KOMMJIEKCOB 3aBuUCeNa B nep-
BYIO OYepeAb OT TOYHOCTU U3Me-
PEHWI MarHUTOMeTpa.

Mo pe3ynbtataM AaHHOTO UC-
CnefioBaHus Takxke 6biN0 onpege-
NIEHO, YTO YX0[ 3Ha4YEeHUN KOOpau-
HaT Ha 20-30% meHble y HaBura-
LLMOHHOTO YCTPOMCTBA, OCHOBAH-
Horo Ha BOI. Pe3ynbrarbl n3mepe-
HWUIA 3HaYeHWI 3NEeMEeHTOB OpUeH-
TWPOBaHMA B 3TOM C/lyyae B 2 pa-
3a TOYHEE, YeM Y YCTPOIACTBa, OC-
HOBaHHOro Ha MIMC-rupockonax.
B 3HauuTenbHOM cTeneHun 370 Npo-
“30LWN0 M3-3a TOro, YTO NPMU U3Me-
peHusx Habnoganock HeCKONbKO
YXO[l0B rMPOCKONa, KOTopble 6blI0
KpaliHe CNOXHO CMpOrHo3upoBaTb

MorpewHocTb onpeaeneHus 31IeMeHTOB OPUEHTUPOBAHUA

ANA CepUn UCKYCCTBEHHbIX CPbIBOB

CpbiB, € CKI kpeHa, °
BOT M3MC
10 0,06 0,10
60 0,07 0,20
90 0,10 0,27

M yyecTb B Mofenu owu6ok 6e3
MCMONb30BAHUA BHELHER BCMo-
MoraTenbHoW MHdopMaLum.

[laHHble MarHuTOMeTpa no3Bo-
NN CHWU3UTb BAUAHME apeida
rMpocKona, OTBevalowWwero 3a us-
MepeHue 3HaYeHuWit a3umyTa, Tor-
[a KaK [laHHble aKCcenepomeTpoB
obecneynBanu yyet apeiicda ru-
pOCKOMNOB, U3MepAWMX 3Haye-
HUA KpeHa v TaHraxa. OfHaKo He-
KoTOpble MOrpewHocT yxoaa
M3MC-rupockonos He Bbian yuTe-
Hbl, YTO 1 BbI3BaJIO YXyALIEHUE Ka-
YecTBa U3MEPEHUIt JaHHbIM HaBU-
ralMOHHbIM KOMMIEKCOM MO CpaB-
HEHUIO C KOMMEKCOM, OCHOBaH-
HbIM Ha BOT.

HayansHeili yyacmok
mpaekmoputi, nosy4eHHbIX
no dantsim UHC

Pesynbtatbl NpoBefeHHbIX UC-
CNeflOBaHW1 NO3BONMAN CAenatb
BbIBOA, YTO B OONbLWMWHCTBE Chly-
yaeB M3IMC moryT Wnpoko npume-
HATbCA B N0Jb30BATENbCKUX NPH-
JIOXEHUAX C MUHUMANbHON noTe-
pell TOYHOCTM, NPU 3TOM 3Hayu-
TENIbHO CHWXas CTOUMOCTb 060-
PYAOBaHMA.

CKN TaHraxa, °

BOI M3MC BOr
0,09 0,10 0,07
0,15 0,20 0,15
0,20 0,27 0,20

Ho 3to He o3Hauaert, yto BOl
ycTapenu v Gofblle He Halpyt
npumeHeHus. OHM Bce elle ocTa-
toTCS BOCTPEHOBAHHbBIMU B MPUIIO-
XeHusx, rae Heobxognma MoBbI-
WEeHHAs HafeXHOCTb M TOYHOCTb
W3MEpPEHWIA, YTO ONPaBAbIBAET UX
BbICOKYIO CTOUMOCTb.

Ecan Ha ocHOBaHMM NosyyeH-
HbIX PEe3y/ibTaToB NPOBECTM aHa-
NW3 N0 NOKa3aTesto LieHa/KayecT-
BO AN HAaBUIALMOHHBIX VYCT-
poiicT, TO BbiGOp, GE3yC/NOBHO,
OyneT 3a MUKPO3JEeKTpoMexaHu-
yeckumun cuctemamu. Ho n Bono-
KOHHO-ONTUYECKUE TUPOCKOMBI
L0 CUX NOpP HEe3aMeHUMbl B HEKO-
TOPbIX HABUTALMOHHbIX MPUIOXKE-
HUAX.

B HacTosee Bpems yxe pas-
pabaTtbiBaloTCA pelIeHns, KOTo-
pole yepe3 10-15 neT 3ameHAT
M3IMC, a moxet ObITL M BOT. 3710
€037acT HOBbI PEBOJIOLMOHHbIN
CKayoK B 061aCTU MHEpUMabHbIX
TEXHONOTUIA.

~ Cnucok nuteparypbl

1. Pacnonos B.fl., Mareees B.B.
OcHOBbI MocTpoeHus Gecnnatdop-
MEHHbIX UHEPLMANbHBIX HABUTALMOH-
Hbix cuctem. — CM6: THL P® OAO
KoHuepH LUHWUWN «3nektponpubopy,
20009.

2. INS Face Off MEMS versus FOGs,
Chris Goodall, Sarah Carmichael,
Naser El-Sheimy, Bob Scannell,
Inside GNSS, uionb/aBryct, 2012.

RESUME

Two directions of the inertial
navigation development — fiber
optic gyros and MEMS — are con-
sidered. The review of their possi-
ble use is given. A comparative
analysis is introduced for the real
time operation of the positioning
systems based on these technolo-
gies.

Ta6bnuua 3

CKN asumyra, °

M3MC
0,10
0,19
0,30
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CPELCTBA BEAEHUA BAHKOB
MPOCTPAHCTBEHHbLIX JAHHbIX

C.A. AnekceeB (Kb «aHopama»)

B 1987 r. okoHuMN JIeHUHrPaACKOe BhICLIEE BOEHHO-TOMOrpathMyeckoe KOMaHAHOE YYnMLLEe UMEHU reHepana

apmuu A./. AHTOHOBa (B HacToslee BpeMs — BoeHHbI MHCTUTYT (Tonorpaduyeckunit) BoeHHo-KkocMuyeckon
akagemun umenn A.®. Moxaiickoro). Mocne OKOHYaHWA yuunuwa ciyxun B pagax BoopyxeHHbix Cun PO. C
2006 r. no HacToslee BpeMs — 3aMeCTUTeNb reHepanbHOro AvpekTopa — mMaBHbI MHxeHep 3A0 Kb
«MaHopamax.

OTcyTcTBME CpeacTB yyeTa
UMeLWencs B Hanuynm nHdop-
MaLMUM MOXET 3HAYUTENIbHO CHU-
3UTb 3(HEKTUBHOCTb €e UCMOSb-
30BaHuA. ITO KacaeTcs Kak apxu-
BOB OYMaXHbIX LOKYMEHTOB, TaK
M 0aHKOB MpPOCTPAHCTBEHHBIX
AaHHbIX.

Bcex pepartenen npocTtpaH-
CTBEHHBIX JAHHbIX MOXHO YC/IOB-
HO pa3fenuTb Ha [iBE KaTeropuu:
cospateneit MHboOpMauunM u ee
notpebutenei.

K nepBoit kateropuu oTHOCAT-
CA KPYMHble TFOCYAApPCTBEHHbIE
CTPYKTYpbl, KOTOpble 3aHMMAlOT-
s co3faHueM LUGPOBLIX KapT 1
nnaHos ropofos, o6pabarbiBaioT
naHHble 133, hopmupytoT matpu-
Lbl BbICOT ¥ MOLENU MECTHOCTH B
NpOMbIWEHHbIX 06bemax. Han-
pumep, noppasgenenus Pocpe-
ecTpa, Kaptorpatuyeckne ¢oH-
Obl Pa3/IMYHOTO YpOBHA, YacTy
Tonorpaduyeckoit cnyx6sl BC
PO. Kpome TOro, 370 MOryT 6bITh
YacTHble KOMMaHWW, BbINOJHAIO-
wue pabotbl No c60py NpocTpaH-
CTBEHHbIX AaHHbIX. [is Takux
OpraHu3aumnii BaXHO OpraHu3o-
BaTb y4YeT AaHHbIX, obecneynTsb
NX HaleXXHOe XpaHeHue, nogbop
M ONEepaTUBHYIO Bblfayy MoTpe-
OUTenssM U OTAENbHbIM MONb30-
Batensam. Kak npaBuno, B 3TOM
cfly4ae NpOCTPAHCTBEHHAs MWH-
topmauuns B 6aHKe JaHHBIX CO-
LEpXUTCA B e€AMHOM OOMEeHHOM
topmate, a npu Bbijaye notpe-
6uTtento, npu HeobGXOAMMOCTH,
KOHBEPTUPYETCA B HYXHbIN dop-
mar.

MoTpebutenamu — pepare-
NSIMU NPOCTPAHCTBEHHBIX JAHHbIX
ABNAIOTCA OpraHu3auuu, BbINoj-
HAWMe Ux 06paboTKy U UMeto-
wue obWUpPHbIE MO TEPPUTOPUM
30Hbl MHTEPECOB, 4YTO, B KOHeY-
HOM UTOT€, BbIIMBAETCSA B 3HAYM-
TeNbHble 00bEeMbl XPAaHUMOMN WH-
dopmauuu. s HUX BaxHO, Nno-
MUMO y4eTa U XpaHeHUs AaHHbIX,
obecneyntb ObICTPLIA Nofdop K
KOMMNOHOBKY AaHHbIX Ha Tpebye-
MVIO TEPPUTOPUID ANS peLIeHus
cobcTBeHHbIX 3apad. Ecnm xe
peyb naet 06 opraHMU3aLuUsaX, Bbi-
MOJHAOWMNX ONepaTUBHOE Je-
XYPCTBO, HanpuUMep nogpaspene-
Huax MYC, orpomHyto ponb npu-
obpeTaeT Kak pa3s BpeMs, Heobxo-
AMMOe Ha noabop 1 BblAayy AaH-
HbIX.

MmeHHO 3TO oTmMyaeT notpe-
OuTteneit NpPoCTPaHCTBEHHOW WH-
dopmauuu oT nonb3oBaTenen,
BRafelowmx HebonbWUMU N0
06bemy Habopamu faHHbIX U W3-
0aBNEHHbIX OT HE06X04MMOCTH
(hopMUpOBaHUA U BELEHNS Kpyn-
HbIX XpaHWUANLY, MHOPMALUK.

3ayacTylo NPOCTPaHCTBEHHblE
AaHHble, NOCTynaloLue oT co3aa-
Teneit uan notpebuteneil, npea-
CTaBeHbl B PA3/IMYHbIX OOMEH-
Hblx dopmartax. Kpome Toro, pa-
e NpU Hanuyum cepTUdUKaTOB,
TaKue AaHHble MOTyT COAepXaTb
cepbesHble OWMOKK, Hanpumep, B
CTPYKTYpe WIu MeTafaHHbIX. IT0
03HAYaeT, YTo ecnu OHW BymyT
nomelleHbl B 6aHK AaHHbIX 6e3
npepBapuTenbHoil 06paboTku u
BXOLHOTO KOHTPONs, Brnocnen-

CTBWM, NPU UX BbiJaye Nonb30Ba-
TeNAM, MOTYT BO3HUKHYTb Cepbe3-
Hble NPobeMbl.

Tak, npo6aeMoil, XxapaKTepHoi
npeuMylLecTBeHHO Ans noTpebu-
Tenem v nonb3oBatenei, ABNAET-
CcA pasHopogHocTb opmartos
npefoCTaBNAEMbIX  NPOCTpPaH-
CTBEHHbIX AAHHbIX.

B cnyyae, ecnu nonb3osarenu
6aHKa JaHHbIX paboTaloT B eau-
HOV reonHOpPMaLMOHHOM cucTe-
me (TUC), uenecoobpasHo xpa-
HUTb AaHHble B hopmaTte 3TOiA
MNC, a KoHBepTMpOBaHWE AaH-
HbIX, MOCTYNAKWMX U3 BHELHMUX
nporpamm, NpoBOAWUTb Ha 3Tane
npefiBapuTeNbHoin 06paboTkn U
BXOLHOrO KOHTPONf, nepepj ux
nomeueHnem B 6aHK. lMpu 3Tom
CyWecTBYET BO3MOXHOCTb He-
npeiHaMepeHHoro pybnuposa-
HUS UAEHTUYHBLIX AAHHbLIX, NONY-
YaeMblX U3 Pa3HbIX MCTOYHUKOB.

Moctynatowme Ha xpaHeHwne
thainbl MOTyT UMeTb pa3Hblil dhop-
MaT, pasHble UMeHa, HO, Mo CyTH,
ABAATLCA MOJHOW KOmuei pApyr
Apyra. Hanpumep, oauH v ToT xe
dhparmeHT paHHbix [33, npepc-
TaBneHHoln B Qopmate TIFF u
JPEG. CoBMecTHoe xpaHeHue Ta-
Kux daiinos HellenecoobpasHo.

O6patHas cutyauus. MocTyna-
folMe Ha XxpaHeHue daiinbl UMe-
0T MAEHTUYHbIE UMEH], HO, MO Cy-
TW, CYIWLECTBEHHO OTAMYAOTCS
LPYr OT ApYra, U 3aMeHsATb OAMH
Ha 4pYroi HenpaBUbHO.

B cnyuae, ecnu paHHble, xpa-
HAWMecs B GaHKe, UMEIOT CTPYK-
TYpHbIE OWMWOKM WUAM OWKUOKK B
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MeTaflaHHbIX, U 3TO 0OHAPYXUTCS
TONILKO NP UX Nepefiaye nonb3o-
BaTesio, BpeMms, HeobxoguMoe Ha
noabop 1 KOMNOHOBKY MHGOPMa-
LMW, MOXKET Pe3Ko YBeNUYUTHLCA.

ApxvB [LOMXEH COfepxkaTb
TOJIbKO KOPPEKTHble faHHble, Npu-
rofHble AN UCMoMb30BaHUA 6e3
LONONHUTENbHO [0PabOoTKK. ITO
obecneynBaeTcs 3a CYeT BbINO-
HEHUs BXOJHOMO KOHTPONS MOCTY-
natowWmx Ha XpaHeHWe AAHHbIX U
UX NEPUOLUYECKON PEBU3UN.

B 3A0 Kb «[TaHopama» paspa-
6oTaHa TexHosorus BefeHus
6aHKOB NMPOCTPAHCTBEHHbIX [aH-
Hbix. OHa OCHOBaHa Ha MCNonb30-
BaHWUM COOCTBEHHOrO NpOrpam-
MHOrO obecneyeHus:

— UC «Kapra 2011» obecne-
YMBAET BXOLHOW KOHTPONb U
npefBaputencHyto  06paboTKy
AaHHbIX;

— «Komnnekc BefeHus 6aHka
AaHHbIX LUMQPOBLIX KapT W JaH-
Hbix [133» oTBeyaeT 3a BeAeHue
0aHKa MPOCTPAHCTBEHHbIX [aH-
HbIX;

— TIUC CepBep wu GIS
WebService opranusytoT gocTyn K
MPOCTPAHCTBEHHbLIM LAHHbIM;

— GIS WebServer o6ecneyu-
BaeT nybaMKauui NpoCTpaH-
CTBEHHbIX AAHHbIX B ceTax WH-
TepHeT/WHTpaHeT.

06was cxema QYHKLMOHUPO-
BaHWA GaHKa [AHHbIX NpeacTas-
neHa Ha puc. 1.

OCHOBHbIMK npuHLMNamMu
(YHKLMOHNPOBAHMSA BaHKa AaH-
HbIX ABASIOTCA Clefytolne:

— BXOJHble laHHbIE NocTyna-
10T BO BPEMEHHbII apxuB, a nocne
npeaBapuUTensHoit 06paboTku K
BXOAHOTO KOHTPONA NOMeLLATCs
B NMOCTOSHHbIN apXuUB C OfHOBpE-
MEeHHbIM (hOpMUpPOBAHMEM 3anu-
cu B 6ase MeTafjaHHbIX;

— B COOTBETCTBUU C cCopep-
HUMbIM 6a3bl METafaHHbIX aBTO-
MaTuyeckn opMUpyeTCs cxema
MMEeKWMXCS AaHHbIX, KOTOpas
cpeactBamu GIS WebServer n GIS
WebService moxet 6bITb foCTYN-
Ha A1 TOCTbIX U TOHKUX KNUEH-
TOB;

— [0CTyN K NOCTOSAHHOMY ap-
XUBY UMEET TONbKO aAMUHUCTPa-
Top 6aHKa;

— npu 06paboTKe 3anpoca Ha
nofabop M KOMMOHOBKY AaHHbIX
nonyyeHHas MHopMaLMUA MOXKET

ObiTb HENoCpPeACTBEHHO BblfaHa
noTpebuTeNio Ha Hocutene wnu
nomeueHa B pabounit 6aHK aaH-
HbIX, TAe CTaHeT AOCTyMHa TON-
CTbIM KJMEHTaM MOCPeLCTBOM
'NC Cepeepa u GIS WebService
WAW TOHKUM KIMEHTaM C no-
moubto GIS WebServer.

OcHoBOW hYHKLMOHUPOBaAHNA
6aHKa NMpOCTPAHCTBEHHbIX AaH-
Hbix aBnsetca «Komnnekc Bepe-
HMA GaHKa AaHHbIX LWUGDPOBLIX
KapT u paHHbix [33». OH npea-
Ha3HayeH [fa XxpaHeHus B 06-
MEHHbIX opmaTax LUPpPOBbIX
KapT 4 NAaHOB rOPOAOB, AaHHbIX
[33, marpuy BbiCOT M Mopgenen
MecTHOCTU. Ha ocHOBe KoMnek-
ca moryT hOpMMUpPOBATLCSA XPaHu-
JINLLA 3TANIOHOB UCXOLHbIX MPOCT-
PaHCTBEHHbIX AAHHbIX U BpeMeH-
Hble apXMBbl NPU CO3[aHUK U 06-
HOBNIEHUU LMD POBbLIX KAPT M Nna-
HOB.

MporpammHoe obecneyeHue
peanu3oBaHo N0 TeXHONOMUM
KAneHT-cepsep, GhyHKLMOHUPYET
c 6a3zamu paHHbIXx PostgreSQL
Bepcun 9.X, pasBepHyTbiMK B
onepaLyuoHHbIX cuctemax
Windows u Linux. N0 obecneun-

‘ TOHKMA KNWEHT

MoTpebuTens -
i
Mnaxoeas o —— GIS WebServer
pesusus i ebifaya -
Oarinbix Admunucmptposanue docmyna
. ‘—'3 Z 2 N
BxopgHoM JB LI I
C
KOHTpOmNb |4
[1OCTOAHHBIA Obpabonika Patounid
apxus 3anpocoe BaHK paHHbIX
e | 3
BpeMeHHbiii Easa : Admunucmpuposanue docnyna ’
apxhe MeTafanHbIxX FUC Cepaep GIS WebService
lndpoEse PACHHESE Marpuls! ‘ ToncTbli KNUeHT
KapTsl s EBICOT -

CxeMa (hyHKYUOHUPOBAHUA 6AHKA NPOCMPAHCMBEHHbIX OAHHbIX
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BaeT nojyyeHne nHbopmauum o
COCTaBe U COCTOAHMM GaHKa faH-
HbIX, ONepaTuBHbI NOA6op Marte-
puanos, dopmupoBaHue, obpa-
60TKY M peanusauuio 3asBOK Ha
nonyyeHue 3K3eMnaspoB MpocT-
PaHCTBEHHbIX AaHHBbIX.

OcHOBHble YHKLMUM KOMMNEK-
ca:

— BXOAHOW KOHTPO/b U NoMe-
lWeHne B XpaHunuuwe LMdpoBbIx
KapT 1 faHHbix [33 B 0OMeHHbIX
dopmarax;

— Be[eHNe nepapxu4eckon
CTPYKTYpbl hanioBoro xpaHunu-
Wa uMdpoBbIX KapT WM AAHHBIX
[133 B 06MeHHbIX hopmaTax;

— BefieHue 6a3bl MeTaflaHHbIX
LMGPOBbIX KapT U AaHHbix [33;

— BM3yanbHOe HamsAfHoe
oTO6paXeHne COCTOAHUA GaHKa
AaHHbIX Ha hoHe 0630pHON Kap-
Tbl;

— ObICTpBIA Nouck reorpatu-
YecKoro obbvekTa (pervoH, agMu-
HUCTPATUBHbLIN paiioH, Hacenex-
HbI MYHKT) Ha 0630pHON KapTe
LN ero UCNonb3oBaHUs B OBEp-
neiiHbIX onepauuax nogbopa
LaHHbIX;

— aBTOMAaTU3MPOBAHHbIA NOA-
60op uMdpOBLIX KApT U [JAHHbIX
[133 Ha 3agaHHbIN pervoH no yka-
3aHHbIM KpuTepuam (macwTab,
TOYHOCTb, COCTOSIHME MECTHOCTY
v ap.);

— 3anucb OTOOPaHHbIX Lnd-
POBBIX KapT U CHUMKOB B YKa3aH-
Hylo nanky unu nepepaya no FTP-
NpOTOKONY ANs faNnbHenLWero uc-
NoNb30BaHMS;

— aBTOMaTKU3MpPOBaHHOe op-
MUpPOBaHWE OTYETHO-CMpaBOY-
HbIX [LOKYMEHTOB MO COCTOAHUIO
6aHKa JaHHbIX 1 ABUXKEHWIO Lnd-
POBbLIX KapT M faHHbIx [33.

Mpn NoMeLeHnn Ha XpaHeHwue
NPOCTPAHCTBEHHBIX AAHHbIX Bbl-
NONHAETCA aBTOMATU4eCKoe pac-
nosHaBaHue (no MHdbopmaLuy,
cofiepxalueiica B camom chaiine
WNU  [ONOAHUTENbHBIX ainax
NPUBA3KM) reonpoCTPaHCTBEHHO-
ro NofoXeHus ansa Gannos cnepy-
towmnx cdopmaros: SXF, RSW, MTW,
SHP, MIF/MID, TIFF (TIFF c chaitna-
My npues3ku unu GeoTIFF).
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Mpu nomeLeHnn Ha XxpaHeHue
AaHHbIX B ipyrux hopmarax reor-
pacuyeckue KOOpAMHATbI YrnoB
paMKu Ans Kaxporo Habopa faH-
HbIX BBOAATCS ONEpaTopoM.

BmecTe ¢ npocTpaHCTBEHHbIMY
AaHHbIMWU B 0OMEHHbIX hopmaTax
B GaHK AaHHbIX MOTYT NOMeLaThb-
cA meTafaHHble B hopmate XML,
NOArOTOBJIEHHbIE B COOTBETCTBUM
c Tpe6OBaHWUAMW CTaH[APTOB
«ISO 19115:2003, Geographic
information — Metadata» wu
«ISO/TS 19139, Geographic
information — Metadata — XML
schema implementation».

Wcnonb3yetca  TexHonorus
3anpeta AoCTyna HeupeHTudu-
LMPOBAHHbIX NOAb30BaTeNel Ans
obecneyeHus  6e3onacHoOCTM
AaHHbIX. MpaBa W orpaHuyeHus
nonb3oBarenei onpefenser cuc-
TEMHbI aAMUHUCTPATOP.

Mpu nomeweHun uHdbopma-
LMK B apx1B Ans Habopa AaHHbIX
BbIYMCNACTCA KOHTPOJIbHAA CyM-
Ma. B npouecce BblfauM npoct-
PaHCTBEHHOW WH(OpMaLMK NoT-

pebuTeNio BbINONHAETCA NPoBep-
Ka COOTBETCTBUSA KOHTPOJILHOW
CyMMbl BblaBaeMoro Habopa
AaHHbIX.

[ocTtyn nonb3oBareneit K 6aH-
Ky AaHHbIX UM(POBLIX KApT W
AaHHbix [33 yepe3 web-6payse-
pbl MOXeT ObITb 0becneyeH cpep-
cTBaMu nporpamMmbl GIS
WebServer.

GIS WebServer o6ecneunBaer
nyonauMKaumio CXeMmbl Hannuyus
UM poBbIX KapT v faHHbIX [133 B
6aHKe, npocMoTp Tabnuy MmeTa-
AaHHbIX, BbINONHEHME 3anpocoB
no nofoopy AaHHbIX O LUPPOBbIX
KapTax ¥ gaHHbix [133 u nevatsb
OTYETOB O HANWUYMU [AAHHBLIX B
xpaHunuue (puc. 2).

Cpeactea hunbTpauum Tabauy,
6a3bl MeTaflaHHbIX MO3BOAAIOT

BLINONHATE N0A6GOP MO pasnuy-
HbIM KpuTepuaMm (mMacwTab KapTel
AU paspelleHne aaHbix [133,
JaTa CbeMKyW, hopmaT npeacTas-
JIeHNA 1 ap.).

CpeacTBa oBepneitHoro awa-
JN3a AT BO3MOXHOCTb NPOBO-

TI'EOMH®0OPMAITMOHHBIE TEXHOJOI'MHA

OWUTb OTOOP MPOCTPAHCTBEHHbIX
AaHHBIX Ha 3afaHHble TEppPUTO-
pun. Hanpumep, MOXHO BbibpaTh
00beKT no KapTe (ToYKa, NoAUNU-
HUAA, MOAWIOH, puc. 3a) uau u3
cnucka (cyovekt P®, apMuHMCT-
paTUBHLIN paloH, HaceneHHbli
MYHKT, puc. 36).

B kayectBe thoHa ans oTobGpa-
KEHUS KapTbl-CXeMbl HanMyus
JaHHbIX MOXeT ObiTb MCMOJb30-
BaHa NocTaB/seMas B KOMMNJIEKTe
0630pHas KapTa MAM KapTsl,
CHUMKM 1 naHawadTel Hanbonee
M3BECTHLIX FeONOPTaNoB, TaKMX
kak Google, Yahoo!, Virtual Earth,
Yandex, OpenStreetMap, Pocpe-
ecTp u Ap.

RESUME

The lack of the means to
account the digital graphical
information can sufficiently
reduce the efficiency of its use.
There are given principles of the
developed by the Design Bureau
Panorama technology to maintain
spatial data banks.
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HOBbIE BO3MOXHOCTU
NMPOEKTUPOBAHWUA ABTOAOPOT
B MPOTPAMME PLATEIA

A.A. NMeHbkoB (Tpynna komnaHui CSoft)

B 1976 r. okoHuun reopesunyeckuii dakynster MUUTAMK no cneunanbHoctv «npuknapHas reogesusy». lNocne

OKOHYaHMA
«MMnpocaxnpomy, «funponnacty, TYMN pa3sutus Mockosckoro peruoHa r. Mockebl. C 2004 r. pa6oTaet B
komnanuu CSoft, B HacTosee BpeMs — [aBHbI CNeuuanucT oTaeNa U3blCKaHWi|, reHnaaHa u TpaHcnopTa.

Hu3Hb He cTouT Ha MmecTe.
HarnagHbiM  nopTBepXLeHUEM
3TOro ABAAETCA pa3BWUTMe npor-
pammbl Plateia (CGS plus, Cnose-
Hua). MocnepHas sepcus Plateia
paboTtaet Ha nnatgopme
AutoCAD/AutoCAD Civil
3D/AutoCAD Map 3D 2010-2013.
B cootBetcTBMM C TexHonorueit
NPOEKTUPOBAHUA  Mporpamma
MMeeT MOJAYNbHYI CTPYKTYpY U
BK/IIOYAET CNefylLne Mopyau:
«MecTHOCTbY, «Ocuy», «Mpogosnb-
Hble npocunu», «lonepeyHole
ceyeHua» n «TpaHcnopT».

B mopyne «MecTtHoCTb» OCy-
LWeCcTBAAETCA CO3JaHue U pefak-
TUpoBaHue LuUdpoBON Mopenu
MmecTHocTH (UMM). Momumo 3To-
ro, B LlaHHOM MOZAY/e UMeeTCs No-
ne3Has (QYHKUMA OTPUCOBKM
KpacHblx ropu3oHTanei (puc. 1).

B mopyne «Ocu» co3paetcs u
odopmnserca nnaH Tpacchl. Cy-
LWeCTBYIOT PasjiMyHble Crnocobbl
CO34aHUsA OCK TPACCHI, B TOM YUC-

MHCTUTYTa pabotan B «Colo3npoMnpoekT,

ne no noaunuHuu. CnocoGel pe-
LAKTUPOBAHWA 3NEMEHTOB Tpac-
Cbl NPOCTbl U HamaAgHbl. Mocne
CO3aHMA NPOAONLHON ocK, Pop-
MUPYIOTCA NOMepeyHble ceyeHus
Ha NMMKeTax C 3aaHHbIM UHTepBa-
noM (Hanpumep, 20 M) B xapak-
TepHbIX TOYKax. EcTb BO3MOX-
HOCTb MPOEKTUPOBAHUA pa3be3p-
HbIX MIOLWAMOK, KOTOpble B Aalb-
HelllueM KOpPeKTHO oTobpaa-
t0TCA Ha NOMEpeYHbIX CeYEHUAX
VUUTBIBAKOTCA B 0O6beMax paboT.

Mocne npoeunpoBaHua npo-
LOJNbHbIX 1 NONEPEYHbIX CeYeHMil
Ha TeKyLLY NOBEPXHOCTb MOXHO
npuctynatb K CO3[aHUI0 npo-
LONbHOTO npoduns v nonepey-
HbIX CeYeHuNn.

Mpu okoHuaTenbHOM odopMm-
JIEHUW NaaHa Tpaccel B MOAYAb
«Ocu» noparpyxawTtca CooTBeT-
CTBYIOIME [laHHbIE U3 Mopynen
«MpoponbHble npodunux» u «Mo-
nepeyHele ceyeHus». Ha ux oc-
HOBE, B YaCTHOCTM, CO3JAalOTCH

CMY-13 MocmeTpocTpos,

Mpumep omobpaskeHusa KpacHsix 20puzoHmaned

«TennonpoekTy,

OTKOCbI U KloBeTbl. MimeeTcs BO3-
MOYHOCTb 0TOOPAXKEHMUSA YKITOHO-
yKa3sarteneii U napameTpoB BepTU-
KanbHbIX KpuBbIX. B yepTex
BCTaBiseTcs «BegomocTb yrnos
NOBOPOTA, MPAMbIX U KPUBbIX.

B mopyne «[lpoponbHbie npo-
tunu» cospaetca n opopmnset-
CA NPOAONbHBIN NPOod UL N0 0CK
asTogoporu. CHayana BbI6Upa-
etcs Gopma nNoANpoduUIbHON
Tabnauubl n GopMupyeTCcs NUHUSA
penveda. MoarpyxawTcs AaH-
Hble Mo naaHy Tpaccel. [ocTpoe-
HWe MPOEKTHON NUHUM Npoduns
BbINONHAETCA NMOO yKasaHWeM
TOYeK, 1Mbo 3afaHueM YKNOHOB
M paccTosiHuit. BepTukanbHble
KpuBble BMUCHIBAIOTCA aBTOMa-
TUYECKM U NEerKo pefakTUpyloT-
cs. locne HacTpoikn nonepeu-
HbIX YKIOHOB aBTOMATUYeCKM 3a-
MONHATCA COOTBETCTBYlOLME
rpactbl Tabnuubl. 3ech e 3aaa-
lOTCA BepTUKaJbHble CMeLeHUs
(yectynbl, Hanpumep pns 6opTo-
BbIX KamHei). OToGpaxatoTcs
paboune oTmeTKM. ABTOMATK-
yeckn dopmMUpyOTCA  JIUHWK
npodunein nNo Kpasm npoesxei
yactu u 6poBKaM 060YMH, YTO
0C06EHHO YA06HO W HAmMAAHO
npu aHanuse Bupaxen (puc. 2).
OkoHuaTenbHoe odopmneHne
npofofbHOrO npoduns nposo-
AWTCA MOC/ie BBOAA [AHHbLIX MO
KloBeTaM u3 moaynsa «Monepey-
Hble CeyeHUA» M HaHeceHUs
BCEX NepeceyeHmit.



TEXHOJIOTUU

Vi
Re = -2600 m
I - 3520517

Vel

Re = 3000 m

|8 = —2881711
T=42826m
dh=0.307 m
G, = MK2+21 8%
H=135.844m
K =85867 m

lpodonbHsiil npoguns

B mopyne «llonepeyHsie ceye-
HUsI» CO3Aat0TCA U 0OPMAAIOTCS
C 33faHHbIM LIATOM U B XapaKTep-
HbIX MecTax nomnepeyHble ceye-
Hus. CHayana Bbl6UpaeTcs top-
Ma Tabnuuy, M aBTOMATUYECKMU
dhopmupytoTca NMHUK penbeda u
npoesxei 4actm ¢ 060YMHaAMU.
3aTeM CTPOATCA OTKOCHI UAKN KO-
BeTbl. OKOHYaTenbHoe odopmne-
HUE NPOUCXOANT NOC/IEe BBEAEHUS
LaHHbIX O KIOBETAaX M3 MOAy/sA
«lpoponbHble npoduany.

MoacyeT 06beMOB paboT ocy-
WeCTBNAETCA  KNACCUMYECKUM
Cnocobom nocne co3aaHus BCex
CNoeB [OPOXHON opexabl. B
yepTex BCTaBNnaeTcs WUTOroBas
BEAOMOCTb 00beMOB paboT.
Kpome Toro, Ha Bcex nonepeyHu-
Kax oToGpaxalwTca naowanu
CNoeB [OPOXHOW opexnabl. Be-
LOMOCTb MOXET ObITb aBTOMATU-
yeckn ccopmmuposaHa B MS
Excel. WmeeTcs BO3MOXHOCTb
NPOCTAaHOBKW pa3mepoB U NOA-
nuceil B MOJlyaBTOMAaTUYECKOM
pexume (puc. 3).

Mopyne «TpaHcmopT» no3BO-
nAeT paccTaBNATb [LOPOXKHblE
3HaKM Ha 0060YMHAX WU HAHOCWTb
pa3MeTKy Ha [OPOXHOE NOJOTHO,
aHanM3MpoBaTh TPAEKTOpPUU ABU-
KEHWs aBTOTpaHCNopTa B nnaHe
n npodune. Takxe 34ecb UMeeT-
€Sl BO3MOXHOCTb CO3[aHWA Mpu-
MbIKaHWI C pa3pensolmnummn ocT-
POBKaMM, NepekpecTKoB C Kpyro-
BbIM [BUXKEHMEM W aBTOOYCHBIX
0CTaHOBOK.

OCHOBHble M3MeHEeHMA B HO-
BOW BEpCMM KacalTca Moaynei
«MectHocTby, «Ocu» un «TpaHc-
nopT». BaxHele dyHKLMN f0OaB-
NeHbl Takxe B Mmoaynb «llonepey-
Hble CeYeHUs».

B nocnepHeit Bepcum Plateia B
moayne «MecTHOCTb» BnepBble
nosiBMAACch BO3MOXHOCTb CO3[a-
Hus cobcreeHHoi LIMM. Kak u B
APYrux nporpammax, CylecTByioT
pasHble cnocobbl co3haHua Ta-
KoM mopenu.

PaccmoTpum BapuaHT npume-
HEHWA TeKCTOBOTO haina ToYekK.
MoxHo ucnonb3oBatb TUMbI TO-
YeK U3 OGMOBNMOTEKM MpOrpamMmbl
WKW OoNpefennTb HOBbIA TuUM.
Mocne onpepenenua Tuna Tovek
B nanke Points aBTomaTuyecku
co3paetca 6nok AutoCAD. Mpwm
co3zganun UMM dopmar aaHHbIX
HacTpauBaeTCs B COOTBETCTBUU C
MCXOAHBIM TEKCTOBbIM (baiinom. B
yacTHocTu, onpegensetca Qop-
MaT, Mo YMONYaHWIO YCTaHaB/Iu-
BaeTCA paclupeHue u BbibUpa-
eTCA COOTBETCTBYIOWMIA TN TOY-
ku. MpucsanBaeTcs umMa nosepx-
HOCTW, BbIOMpAETCA TUN LaHHbIX
M NOArpyXaetca TeKCTOBbIA
taitn. B pesynbrate, B yepTexe
0TOOpaXalTCsA TpEXMepHbie rpa-
HW, TpaHWLa W TOpPU3OHTaNU
(puc. 4). Touyku BCTaBnATCA C
nomoubio KomaHgbl «onyyenne
TOYEKY.

Mpn BbHINONHEHUN KOMaHAbI
«[poeunpoBatb ANHWUKM NPOLONb-
HbIX W NONEpeYHbIX CeveHUir»

NMeeTCs BO3MOXHOCTb Bbl6Opa
NOBEPXHOCTU, CO3A4AHHOA B
Plateia nn6o B gpyroit nporpam-
me, Hanpumep B GeoniCS wunu
AutoCAD Civil 3D.

OyHKUMA CO3[aHMA «nnaBato-
WMX» 37IEMEHTOB NO3BONIAET BMNU-
CblBaTb Tpacchl Mexay hukcupo-
BaHHbIMM 3neMeHTamMu. B kavecT-
Be (DMKCUMPOBAHHBIX 3EMEHTOB
NCMONb3YIOTCA JIMHUM U OKPYXK-
HOCTM 3afaHHOro HamnpaBfeHus.

WebHL_WHI_BMIMIM - 126 Fﬂ% N

MTEK = 334 m7
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AHanu3 nymu asmompaHcnopma 8 njiatxe

JocTynHbl pasnnyHble KOMOUHa-
LMW «NNaBaKWMUX» 371€MEHTOB

(puc. 5).

I

Emoniun e, 6.2
N= 1856307 EF = EANALES
Cr. =TKH3E.76 Cr. = MNp+42.76
H= 174,670 m H= 174580 m

AHanu3 dsuxkeHUs agmompaxcnopma no
npocguso dopoxkHo20 NoIoMHA

Bo3MoXHO co3paHue Tpacchl
Hausy4Lero BNUCbIBAHUSA MO TOY-
KaM cbemku. [ins 3T0ro Heobxo-
AMMO 3ajaTb COOTBETCTBYMLiME
napameTpbl 1 BbI6paTh Ha yepTe-
e Touku. B pesynstate dopmu-
pyeTcs Tpacca, B KOTOPOi MOryT
NpUCYTCTBOBAaTb MpsMble, nepe-
XOAHble KpuBble (KnoToupbl) W
Kpyrosble KpuBble.

3HauYMTENbHO YCOBEPLIEHCTBO-
BaH CMocob NpoOeKTUPOBaHMA Kio-
BeToB. MoXHO 3afaTb MUHUMaNb-
Hoe 3army6neHue OTHOCWUTENbHO
penbeca B HACHINU U OTHOCUTENb-
HO 6pOBKM 0604YMHBI B BbleMKe (C
yyeToOM Bepxa 3eMASHOro nosoT-
Ha). B pesynbtate, B nepsom
NpUGNMKEHUM, HA BCeX monepey-
HWKax CO3[alTCA KIOBETHl C 3a-
LaHHbIMM NapameTpamu. 3artem
AaHHbIe N0 KIOBETaM nepefatoTcs

B Mogynb «[lpogonbHble npodu-
nu». 30ech pepaKTUpyTCa Jiu-
HUM Npoduns No AHY KIOBETOB, U
0OHOB/NEHHblE AaHHblE BHOBb UM-
noptupytotcs B mopynb «[lone-
peyHble ceyeHus». BaxHo oTme-
TUTb, 4TO paboTa BO BCEX MOZYNAX
MOXeT BbIMOJHATLCA B paMKax
OfiHOrO YepTexa. PepakTuposa-
HUE KIOBETOB OCYLLECTBASETCA B
NoNYaBTOMATUYECKOM PEXUME, C
MCMOJIb30BAHNEM HOBbIX AAHHBIX.

C BKAlOYeHWeM B MoOAy/b
«TpaHcnopt» pasgena Autopath,
y NMPOEKTUPOBLLUKOB MOABUAUCH
HOBble BO3MOXHOCTW aHanu3a
ABWXEHWU aBTOTpaHCnopTa B
nnave u npodune. Takxe poba-
BUUCb UHCTPYMEHTHI MOAENNPO-
BaHUA [BUXEHWA aBToMOOMNA
Kak npu nepefHeM, Tak W npu
3agHem xoge (puc. 6). 3To cTano
AOCTYMHbIM 6Gnarofaps cneuu-
aNbHbIM WMCCNefoBaHUAM, NpoBe-
AeHHbIM KomnaHueit CGS plus.

Mocne co3paHus nyTu aBuxe-
HUS MOXHO aHanu3WpoBaTb 3Ty
TPAEKTOPUIO ABMXEHUA C UC-
nonb30BaHUEM aHuMaLnm
(puc. 7).

[na aHanusa pBMXKeHUA aB-
TOTpaHcnopTa no npotuio Ao-
POXHOFO MOJIOTHA AOCTATOYHO
BbIGpaTh Ha YepTexe TMHMIO Npo-
duns, 3afatb CKOPOCTb U BKIILO-
4uTb npocMoTp (puc. 8).

N3 Bcero BblwecKazaHHOToO
MOXHO CAenaTb BbIBOL, YTO HO-
Bble DyHKLMKM nporpammel Plateia
3HAYUTENbHO paclWKpsoT BO3-
MOXHOCTWU Mosb30BaTeneil npu
NPOEeKTUPOBAHUM  aBTOAOPOT.
BaxHo oTMeTWTb, YTO MOpAYy/b
«TpaHCNopT» CNeyuanucTsl MoryT
C YCNexoMm NpUMEeHsATb U Npu pas-
paboTKe reHnNaHoB.

RESUME
A description of the Plateia
software modules together with
their functions is given. New
capabilities are noted for design-
ing automobile roads due to the
changes in the following modules:

Layout, Axes, Traffic, Cross
Sections and  Longitudinal
Sections.
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NEPBAA POCCMUCKAA
FTEO3KCNEANLUNA NO USMEPEHUIO
BbICOT BEPLUWH FOPHOTIO
MACCUBA BENIYXA HA ANITAE

10.A. YepmoweHues («3anCubleonesuns», HoBocnbupck)

B 1985 r. okoHuun reopesnyeckuin dakynster HUNTAUK (B HacToswee Bpems — CuGMpCKas rocyfapcTBeHHas
reopesnyeckas akafemus, HoBOoCMOMPCK) MO CMELManbHOCTU «NpUKNagHas reofesus». locne OKOHYaHMs
MHCTUTYTa pabotan B «3anCu6TUCA3». C 2005 r. no HacToswwee Bpems — aupekTop 000 «3anCubleopesns».
ANbNUHUCT, aKTUBHBII Y4aCTHUK IKCTPEMANbHBIX IKCNEANLMUA.

«...6bImb HG AJImae moJibKo Mypucmom — C/ULUKOM POCKOWHO B/ mypucma u ciulKom maao 015 Aimasy»

C co3paHuem rnobanbHbIX Ha-
BUTALMOHHBIX CMYTHUKOBBIX CUC-
Tem (FTHCC) GPS n MMOHACC, pas-
paboTkoii npodeccMoHanbHbIX
HaBMUraLMOHHbIX NPUOOPOB U COB-
PEMEHHbIX METOJJ0B CMYTHUKOBbIX
reofie3snyeckux M3mMepeHuit nos-
BUACb BO3MOXHOCTb ONpeAensThb
BbICOTHOE MOJIOXKEHWEe TpyAHO-
AOCTYMHBIX TOYEK, HanpuUMep Bep-
LWWH rop, C BbICOKOW TOYHOCTbI0. B
HacToslee BpeMs abCOJOTHYIO
reofe3nyeckylo BbICOTY MOXHO
M3MepUThb C NpefenbHON norpeL-
HOCTbiO 0 1 M, a mpeBblleHNe
MeXnay TOYKamu — C norpew-
HoCTbl0 MeHee 10 cM. Mofo6HbIM
06pa3oM yxe YTOYHEHbl 3Haue-
HUs BbICOT IBEpecTa, MoHGNaHa U
APYruX 3HaYMMbIX BEPWUH [2].

B aBrycte 2012 r. coctoanacb
lepBas poccuiickas reoskcnepu-
LMA MO KOMMJEKCHOMY W3Mepe-
HUIO BbICOT BEPLIMH FOPHOTO Mac-
cuea benyxa Ha AnTae. B Heii npu-
HANW yyacTUe HEeCKONbKO 3KCne-
OMUMOHHBIX TPynn, B KOTOpble
BOWAM anbMUHUCTbI, F€0AE3UCTHI,
FOpHble TYPUCTbl U TYPUCTbI-BOA-
HUkn u3 Hosocubupcka. Um
NPeAcTosno [OCTaBUTb 060pyno-
BaHWe, YCTAaHOBUTb NAMATHbIE 3Ha-
KW B Y4ecTb 75-i rofoBLMHbI 06pa-
30BaHus HoBocubupckoii obnactm
(28 ceHTA6ps 1937 r.) 1 BbINON-

HUTb Teofe3nyeckue U3MepeHus.
PaboTy 3KCMeAWLMOHHBIX rpynn
KOOpAMHMpOBana obLecTBeHHas
opraHusauua «Hosele poccuiic-
kue 3akcneguumumny» (HOPIKC).

N3mepeHns Ha BeplmnHaAx rop-
HOro maccvBa benyxa BbINOHA-
nuck cneumanuctamn 000 «3an-
Cubleopesus» (HoBocmbupck), a
HeobxoauMoe  reogesnyeckoe
060pyfOBaHME B KAYecTBe CMOH-
COpCKOIl nopagepxku 6Gbino npe-
poctaBneHo KomnaHuen JAVAD
GNSS u 3A0 «YpanleoTexHosno-
rumnx» (Exatepunbypr).

C nHdopmaumein o NoAroToBKe
M NPOBELEHWM 3IKCNepuuuu, ee
OpraHu3aTopax, y4YyacTHUKAxX U
CMOHCOPaX, a TaKXKe CO CTaTbsiMU,
MOCBALEHHBIMU U3MEPEHUAM Bbl-

B.B. CanoxHukos [1]

COT FOpHbIX BEPWMWH, MOXHO NOJ-
pOOHO MO3HAKOMMUTLCA Ha caiiTe
aKcneauuum [2].

~ WUctopua onpepeneHusa Bbl-
COTbl BEpLMUH FOPHOro Mac-
cuBa benyxa

MepBoe onpepeneHue BbICOTHI
ropbl benyxa (puc. 1) Gblno BbI-
nonHeHo B 1835 r. ®.A. lebne-
pom'. OH yroMepHbIM NpMGOPOM
M3MEepUN MpeBbllEHUS BepLUH
N3BECTHbIX rop 1 benyxu oTHoCK-
TenoHo p. benon bepenbu, no Ko-
TOpbIM OLieHWUN BbiCOTY benyxu B
3362 m. ©.A. lebnep cyutan no-
NlyYeHHoe 3HayeHue npubAU3U-
TeNbHbIM, MOCKONbKY MOBTOPUTH
CBOM WM3MepeHWUs He CMOr M3-3a
NIOXOW Noroasl.

Bud Ha 2opHbili Maccus benyxa c 02o0-3anada
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JT1a umdpa npopepxanacb Ao
M3MEpPEHWUI, BbINONHEHHBIX MpO-
theccopom TomcKoro yHuBepcure-
Ta B.B. CanoxHukoBbIM* B 1895 .
OcHoBHOI1 ero 3agayveit 6bi10 on-
peneneHue BbICOThl ceana benyxu
u QoTtorpadmpoBaHue ropHbIX
uenei. OTcyet, cHATHIA No 6Gapo-
MeTpy-aHepoupy, fan pns cepna
BbICOTY 4065 ™. [lpoBegs nATb
n3mepeHuin Ha BocTouHyto Bep-
WwuHy benyxu ¢ pa3nnyHbIX NyHK-
TOB, OH MOJYYU 3HAYEHUE BbICO-
Tbl, paBHOe 4542 M. BbicoTta 3a-
nagHoi BepwuHbl benyxu nocne
yeTblpex M3MepeHWI OKa3anach
paBHOMN 4437 m.

Ho Bce 3T u3mepeHus 6Gbinu
KOCBEHHbIMM, MOCKONbKY MepBoe
BOCXOX[eHne Ha BocTouHylo Bep-
wuHy benyxu 6bI10 coBepleHo
ToNbKO 26 utona 1914 r. c negHun-
ka [lebnepa OGpatbamu M.B. u
5.B. TpoHoBbiMU. C ux Bocxoxae-
HWUS Hayanca anbnuHu3M Ha An-
Tae [1].

B 1935 r. npoeoaunace Mep-
Bas BCeCMOMpCKas anbnuHWana,
KoTopyto opraHusoBanu 06uect-
BO NPOJIETAPCKOr0 TYpMU3Ma U 3KC-
Kypcuit 1 raseta «Cosetckas Cu-

Cxema pacnosoxeHus NOCMOAHHO
delicmsyowux 6a308bix cmanyuli FTHCC

6upb». Bo Bpems anbnuHuagbl
anbnuHUCT-uHcTpykTop [O.U. Ty-
WWH, NOAHABWUCL C BapoMeTpoM
Ha BocTtouHyio BepwuHy benyxy,
NONyYNA HOBLIN, HEOXWUAAHHbIN
pesynbtat — 4630 m. [ocnegyto-
e reofesnyeckme HabaeHNs
E. KnewetHukosoi u E. lecatoBa
Janu cnepyiolne 3HayeHWUs Bbl-
coT: BocTouHOW BepWUHbB —
4630 M 1 3anagHont — 4928 w.
MoBTOpHbIE W3MepeHUA nuWb
cnerka ymeHblwunu Bbicoty Boc-
TOYHOM BepWUHbI J0 4620 M. 3!
UMdPbl CAUWKOM OTAUYANUCL OT
onpefeneHHbIX paHee, Aa U camu
aBTOPbI HE CKNOHHbI 6bITM Npuaa-
BaTb UM 60/bLIOE 3HAYEHNE.

Ha kapTe, u3ganHomn B 1948 r.
B Macwrabe 1:300 000, Gbinu
yKa3aHbl BbICOTHI BocTouHOM
BepwuHbl benyxun 4506 m, 3a-
nagHon — 4440 m. Metop onpe-
JeneHusa He uspecteH. Ha kap-
Tax, u3gaHHbix nocne 1970-x rr.,
OTMETKa 3TON BEPLWMWHbI COCTaB-
nana 4499,6 m, a 3anagHon —
4435,6 m B bantuinckon cucteme
BblcoT 1977 r.

OueHunBas meToAbl U 060pyaoO-
BaHWe, KOTOPbIMW BbIMONHANUCH
M3MepeHus, MOXHO CMeno yTee-
PIKLATb, YTO TOYHbLIX AAHHBIX 006
abCoNIOTHbIX 3HAYEHMAX BbICOT
BEpPWWH Haj ypoBHeM MoOpsA B
HacToALee BpeMs He CyLecTByerT,
a nosy4yeHHble OTMETKMU BepLUUH
onpegeneHsl C NOrpewHoCTb0 OT
50 no 100 m. EctectBeHHO, BO3-
HUKAeT BONpPOC: KaKas Xe 13 Bep-
WKH Bblwe — BocToyHas unu 3a-
nagHas? Ecnau norpewHoctb u3-
MepeHuit npumepHo 50-100 M, To
OHa COMOCTaBMMa C pa3HuLei oT-
METOK CYLEeCTBYIOLNX 3HAYEHMI
BbICOT.

~ OnpepeneHne BbICOT Bep-
WHUH CNYTHUKOBLIMU MeTOAa-
MU

Cneuunanucramm 000 «3anCuo6-
leone3uns» Obin paspaboTaH npo-
€KT MpOBefleHUs CNYTHUKOBBIX
reofe3nyecKkux n3mMepeHuii
(puc. 2). B cooTBeTcTBUM C HUM
ObINO MPeayCMOTPEHO MCMONb30-
BaHWe  YeTblpex MOCTOAHHO
pencreyownx cranuunin  THCC
(ExatepuHbypr, HoBocubupck,
Wpkytck n Ypymun (Kutai)) w
Tpex BpeMeHHbIX 6a30BbIX CTaH-
umnit: «<Akkem», «Kyparan» n «Ka-
pa-Tiopek». M3mepeHus BbICOT
OblAM 3annaHMpoOBaHbl Ha LWeCTM
BEepLWMHAxX ropHoOro maccuea be-
nyxa: [enoxe, BoctouHon u 3a-
nafiHoil BepwuHax, CeBepHOM nu-
ke, nuke 20 net OkTa6ps, KopoHe
AnTtas. [ins 3tux uenei umenoco 6
BbICOKOTOYHBIX NPUEMHUKOB reo-
[e3UYeCcKoro Kfacca KommnaHuu
JAVAD  GNSS  (TRIUMPH-1,
TRIUMPH-VS, Prego Lite, Maxor) u
9 HasuratopoB Garmin (GPS 72,
GPS 76, GPSMAP 60), a Takxe
INEKTPOHHbIA TaxeomeTp Leica
TCR 805 Ultra 1 BbICOKOTOYHbIN
onTudyeckuin Teogonut THEO
010 B.

B xoae akcnepmumum Gbino npe-
LYCMOTPEHO MpOBELEeHNE Cnefy-
olWmx pabot:

— 3aKiajKka Ha BeplMHax
LLEHTPOB, YCTAaHOBKA BEX U NaMAT-
HbIX Tabnuyex;

— W3MepeHuWe BbICOT Nefj0BO-
ro rpebHs;

— onpepfeneHue myo6uHbl 3a-
NleraHus KOPeHHbIX NOPof;

— Treope3nyeckue u HaBura-
umoHHble THCC nsmepeHus;

— bapoMeTpuyeckoe HUBEU-
poBaHue;

* dpuppux AsrycT hoH febnep (1781-1850). B 1802 r. okoHuun yHusepcuteT B MeHe (TepManns) U nofyymun cteneHs JOKTOpa Me-
AnUUHBL 1 xupyprun. B 1809 r. npuexan B Poccuio, n ¢ 1810 r. paboTan Bpayom B bapHayne. M3BecTeH Kak BbljatolLuiics ectecTBomc-
nbiTatenb, reorpad v NyTelWecTBEHHNUK, YneH-koppecnoHaeHT PAH (1833 r.). B 1836 r. B cBoeii paboTe «3ameyaHus o KatyHckux ropax,
COCTaBNsAOWMX BbiCOYaiinit xpebeT B Pycckom AnTae» oH BnepBble HAHEC Ha KapTy 3HaMeHUTbIe NeaHUKK benyxu, fan onucaHue rop-
HbIX nopog, cnaratwowux KaTyHckuii xpebeT, )KMBOTHOMO U pacTUTENbHOTO MUPA, UCTOKOB KaTyHu. 3a 3Ty paboTy emy Obina npucyxaeHa
Jemnposckas npemus MocKoBCKOro o6LiecTsa ecTecTBOMCbITaTeN .

¢ Bacunuit Bacunbesuy CanoxHukos (1861-1924). B 1884 r. okoHuun Mimnepatopckuit MockoBckuii yHusepcuteT. B 1893 r. nepe-
exan B Tomck, roe paboTtan npoteccopom kadeapsl 60TaHuku B Tomckom yHUBepcuTeTe. COBEPLINA HECKONbKO NyTewwecTBUI Ha AnTail,
OTKPbIT MHOTO NeiHUKOB. M HanucaHo 6onee NATUAECATU HAay4HbIX PaboT, CPefu KOTOpbIX 0CO6eHHO BblgensioTcs «KaTyHb 1 ee ucto-

ku» n «llytn no Pycckomy Antato».



MUP YBAEYEHUN

— KOHTPONIbHbIE U3MepeHus
VYIOB U IMHUIA.

11 asrycra 2012 r., B 6 yacos
VTPa, BCE IKCNEANULMOHHbIE Tpyn-
Nnbl Bblexanu 13 HoBocmbupcka no
mapwpyty Hosocubupck — bap-
Hayn — lopHo-AnTanck — YcTb-
Cema — YcTb-Kan — YcTb-Kokca
— TioHryp 1 NpuObLINK B KOHEY-
HbIN NYHKT B 22:10. Beckb cnepyto-
WA [EeHb yIWen Ha KOMNJIEKTOBa-
HME NPOAYKTOB U 060pya0BaHMUS
no rpynnam (puc. 3).

13 aBrycTa, B 7:30, BepTONETOM
060pyaoBaHMe ¥ NpPOAOBONb-
CTBME C rPynnoi conpoBOXAeHUs
13 3 4enoseK OblIM [OCTAB/IEHSI
Ha o03epo Akkem (oTMeTKa
2050 m). OcTanbHble Y4acTHUKM
3KCnefuuuM OTNPaBMANUCH K nep-
BOil cTosiHKe «Tpu Gepesbl» Ha
[A3-66. [anee 3KcneauLMOHHblE

Henezkuii nyms K sepuwiuHam

Zap.Beluha/
2 “

rpynnbl nepefBUransucb CBOUM
XOfL0M, 1 yepes 21,2 km 6bina op-
raHM3oBaHa nepBas HOYeBKAa B
nanatkax Ha pacCTofHUKU 6 KM OT
o3epa AkkeM. 14 aBrycra 3kcne-
OUUMOHHbIE Tpynnbl BbIWAK K
03epy M 3aHANUCb NOATOTOBKOM
CHapsxeHua, 15 aerycta — co-
BEpPWMUIN Nepexoj Ha cnepyto-
Wyt To4Kky — «ToMCKMe CTOSH-
Ku», npeofones 10,7 kM.

CnepyeT OTMETUTb, YTO TOPHbIN
maccuB benyxa umeeT KpyTble
CKNOHbI, NefoBble Kynyapel, pa-
30pBaHHble negonafamu nepHu-
KM, KOTOpble npencTaBasioT [o-
BOJILHO BHYWMWTENbHbIA Habop
NpensTCTBUiA faxe ans OblBanbix
anbnuHuctos. C 17 no 20 aBrycTa
IKCNeANLMOHHbIEe TPpynMbl, ABUTa-
ACb MO NIeAHUKAM U CHEXHbIM TO-
pocam, npeopfonenu anbnuHu-

S.Zap.Beluha

Mapwipym 08uxkeHus 3Kkcneduyuu no N1eOHUKAM

Komnnexkmosarue npodyxkmos u
obopydosaHusa no 2pynnam 01 nepexoda

CTCKWIA MaplpyT Kateropuu 3A
npoTaXeHHocTbo 13,3 km: Tomc-
Kne cTosiHku — bepenbckoe cep-
no — BocTouyHas benyxa — 3a-
nagHas benyxa (puc. 4, 5). OHu
LOCTaBWUIN U pa3MecTUnn reope-
3W4YeCKOe M HaBUraLMoHHoe 060-
pyAoOBaHWe Ha BepLIMHAX.

OpHoBpemMeHHo B Tpex 6aso-
BbIX Nnarepsx OblM YCTaHOBAEHbI
npuemunku MHCC dupmbl JAVAD
GNSS, koTopble MCNO/Nb30BaNUChH
B KauecTBe BpeMeHHbIX 6a30BbIX
CTaHUM: «AKKEM» — Ha CcTpenke
pek Katyub u Akkem, «Kapa-Tio-
pek» — Ha o3epe Akkem 1 «Kypa-
raH» — Ha cTpenke pek KatyHb
KyparaH (puc. 6). B TeyeHue Bce-
ro BpeMeHu, Kotopoe notpeboBsa-
NOCb [N BOCXOX[EHWUS Ha Bep-
WWHbI, MPUEMHUKN KpPYIIOCYTOY-
HO COBMpPan U3MEPUTENbHYIO UH-
dhopmMaunio C HaBUTaLMOHHBIX
CNYTHUKOB. 20 aBrycta Gbinn Bbl-
MOJIHEHbl CUHXPOHHbIE W3Mepe-
Hua npuemuukamn THCC Ha Bep-
WMHAxX 1 B 6a30BbIX Narepsx B Te-
yeHuWe 3anNaHMpPOBaHHOIO BpeMe-
Hu (puc. 7).

[insa npoponxenua nccneposa-
HUW Ha BepWMHAX OblK 3an0xe-
Hbl NYHKTbI [LONTOBPEMEHHOII COX-
PaHHOCTM W W3MepeHbl BepTU-
KasibHble VIl C BpeMeHHOM 6a3o-
Bon craHuun «Kapa-Tiopek» Ha
BocTtouHylo 1 3anapHyto Beplum-
Hbl, @ TaKxe ¢ BocToyHoi BepLwu-
Hbl Ha 6AMKANLLME NUKK C BbICO-
Tamu 6onee 4000 M.

bbina nposegeHa npepBapu-
TeNbHas 06paboTKa MONyYEHHbIX



MWP YBAEYEHUN

Pacnonosxerue spemeHHbix 6a308b1x CMaHyuil
THCC

pe3ynbTaTtoB M3MepeHuit coBme-
CTHO C [@aHHbIMU O TOYHBIX 3ce-
Mepuaax, B3ATbIMWU C MOCTOSAHHO
pevcreytowmx craHuyuin FTHCC. Mo-
JlyYyeHHble faHHble OblnK nepeaa-
Hbl B rpynny 06paboTKM AaHHbIX B
r. Hosocubupcke.

leode3uyeckue usmepeHus Ha sepuwiuHax npuemiuxkamu FHCC:

TRIUMPH-1 (cnesa); TRIUMPH-VS

22 asrycra, B 15:15, unensl
JKCneguLMUM BO3BPATUANCH K 03e-
py Akkem, a 23 aBrycta, B 15:00,
6binn ke y Bogonaga Teernio, rae
opraHu3oBanu Hoyesky. Ha cne-
OyIOWWUI ieHb OHW gobpanucek Ao
cTosHKN «Tpu Gepesbl», a 3aTeM
Ha TA3-66 npocnepnoBanu B ToH-
ryp, 0TKyaa Ha MMKpoaBTobycax, B
23:00, npubbinu B YcTb-Kokca.
Mocne 6aHu 1 OTAbIXA, 25 aBryCTa,
B 11:45, yyacTHUKKN 3KcCneauumu
Bblexann B HoBocubupck, Kyma
npu6biam B 23:30.

Tak 3aBepwuncsa nonesow 3tan
MepBoi poccUitCKomn reoskcneam-
UMM NO KOMMAEKCHOMY W3Mepe-

HWIO BbICOTbI BEPWMWH TFOPHOTO
maccusa benyxa Ha AnTae.

~ Cnucok nuteparypbl

1. benyxa / MNog pegn. B.C. PeBsku-
Ha. // Tomck: W3patenbctso TIY,
1968.

2. http://belukha-2012.norex.ru.

OxoHyaHue cnedyem

RESUME

In the article is described the
first Russian geoexpedition to the
mountain Belukha. Thanks to new
technology and advanced survey-
ing equipment it is possible now
to amend the height of the west-
ern and eastern Belukha's peaks.

[opa benyxa — HauBbicwas Toyka fopHoro Antas,
BeHyawwasn KartyHckuit xpebeT, ob6bekT BcemupHoro |
Hacnepns HOHECKO. Haxoputcsa Ha Tepputopumn YcTb-
KokcuHckoro paiioHa. HassaHue «benyxa», BEposATHO,
NpoMCXoAuT OT 6eNoro LBETA IeSHUKOB U CHEra, NOKPbI-
BaloLMX rOpY OT BEPLUMHbI O CAMOro OCHOBaHuA. [laxe
JIeTOM Ha ee BepliMHe Hepefku 3amMopo3ku go —20°C.

[opa benyxa npeacraBneHa AByMs BepLMHAMK B BU-
[e HenpaBubHbIX NUpaMua — BocTouHoi u 3anagHow,
MOYTW OTBECHO MafjaloWMMKU Ha CeBep K AKKeMCKoMy
NefjHUKY W NOCTENEHHO CHUXAOWMUMUCS K tory, B CTOPO-
Hy KaTyHckoro negHuka.

Ha cknoHax maccuBa benyxu u B fONMHAX U3BECTHO
169 nefHUKOB, 06Leil naowagblo 150 KM2.

Pekn Benyxu npuHagnexar, maBHbIM 06pa3om, bac-
ceitHy KaTyHu, BbITeKatoLWeN C I0XXHOTO CKA0HA NefjHUKa
lebnepa. 3peck Takxe 6epyT Havyano peku Kydepna, Akkem, Vigbirem v benas Bepenb

03epa B paiioHe ropbl benyxu nexar B rmy6oKnUX Kapax U TPOToBbIX AoJNHAX. [TPOMCXOXKAEHME UX CBA3AHO C EATENBHOCTbIO [PEB-
Hux nepHukoB. KpynHble 03epa — bonblwoe Kyyepnunckoe, HuxHee Akkemckoe 1 ap.

Ha Antae nouutatot benyxy 1 cuuTaloT ee CBALEHHON ropoii. MHOrMe CYMTAOT 3TO MECTO «MyMnoM 3eMIn», SHEPreTUYECKN CBA3aH-
HbIM C kKocMocoM. [To ApyrMM npefaHUsM UMEHHO 3[eChb HAXOANUTCA OfHO W3 ABYX MECT Ha BCEN MNaHeTe, rAe CMOTYT BbKUTb Nt0fM
nocse robanbHeIX KaTakIM3MOoB.

3HaMEeHUTbIN XYAOXHUK-NyTelwecTBeHHUK Hukonait KoHcTaHTUHOBMY Pepux, B 1926 r. noGbiBaBwuii B paiioHe benyxu B xoae cBo-
eit LleHTpanbHo-A31aTCKOi IKCNe[ULNM, TOXE OTMETUI HEOObIYHOCTb MPOCTPAHCTBA 0KONO benyxu. XyaoxHWUK 4yBCTBOBAN, YTO CyLye-
CTBYET 3HepreTuyeckuit MocT Mexxay benyxoit n IBepectom, Kak ABYMA KOCMUYECKUMU aHTeHHaMu. «AnTait — lumanau, ABa nonioca,
[Ba MarHuTa» — Tak OH nucan B cBoux gHeBHUKax. H.K. Pepux cpenan 6onbluoe KoMYeCcTBO 3TIOAOB B paitoHe benyxu. A nocne To-
ro, KaK nobbiBan y benyxu c 10XHOM CTOPOHbI, OH Hanucan KapTuHy «benyxay.

B paiioHe benyxu HaxoaaTcs nonynspHbie nelwne, KOHHbIE U anbNUHUCTCKME TYPUCTUYECKME MapLLIPYThI, N3BECTHbIE Kak B Poccuu,
TaK W Janeko 3a ee npefenamu. 3heck eCTb jBe METEOCTAHLMM U MOMCKOBO-cnacatenbHas 6aza MYC Poccuu.

Mo marepuanam http://ru.wikipedia.org n www.bialtur.biysk.ru
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KANEHJAPb COBbITUI

~ MockBa, 14-15*

IV MexpayHapoAHas Hay4YHO-Npak-
TWYeckas KoHdepeHuus «leope-
3uA. Mapkweiigepua. A3poch-
emKa. Ha py6exe BekoB»
MUWUTAuK, CITA, Npl'TY, FIG, Coto3
mapkuwengepos Poccuu, POO[3
Ten: (495) 545-42-34,

(926) 294-03-41

dakc: (495) 545-42-34

E-mail: info@con-fig.ru
WNHTepHeT: www.con-fig.ru

-~ MockBa, 17-19*

MexayHapoaHbit ®opym «UHTer-
pauua reonpocTpaHcTea — 6y-
pyuwee UHGOPMALUOHHBIX Tex-
HOJIOrUI»

Komnanus «CoB3oHa»

Ten: (495) 988-75-11, 988-75-22

dakc: (495) 988-75-33

E-mail: conference@sovzond.ru
WNHTepHeT:
www.sovzondconference.ru

~ HoBocubupck, 24-26*

IX MexpyHapofHas cneunanusu-
poBaHHAasA BbICTaBKA M Hay4HbIN
KoHrpecc «WHTepakcno leo-Cu-
6upb»

CITA, «MHTepleo-Cnbupb»

Ten: (383) 363-79-09

NHTepHeT: www.expo-geo.ru

-~ MockBa, 24-27*

VII MexpayHapogHbiit (hopym no
CNYTHUKOBOW HaBMrauuu

5-2 MexpayHapoaHas cnewluanusu-
poBaHHasA BbICTaBKa HaBUraLMOH-
HbIX CMCTEM, TEXHONOTUIA U ycayr
«HaButex-2013»
«lpoeccnoranbHble KoHbepeH-
LUum», Accoumauus «[0-
HACC/THCC — ®opym»

Ten/cakc: (495) 663-24-66

E-mail: office@proconf.ru
WNHTepHeT: www.glonass-forum.ru,
www.navitech-expo.ru

~ JcceH (fepmanua), 8-10

KoHrpecc u BbiCTaBKa no reofe-
311, reoMHbopMaTUKe 1 ynpasne-
HUIO 3eMefibHbIMU  pecypcamu
INTERGEO 2013

HINTE GmbH, DVW

E-mail: dkatzer@hinte-messe.de
WNHTepHeT: www.intergeo.de

-~ MockBa, 15-17*

10-1 MexpyHapogHas BbICTaBKa
reofesunun, kaptorpaduu u reouH-
tdopmatnkn GeoForm+ 2013
MexpyHapofHas BbICTaBOYHas
komnaHusa MVK

Ten: (495) 935-81-00

®dakc: (495) 935-81-01

E-mail: zhukov@mvk.ru
WNHTepHeT: www.geoexpo.ru

Mpumeyanune. 3HaKoM ««» ommedeHb! MEPONPUAMUS, OPUYUGTbHbIE YYACMHUKU KOMOPbIX NOMY4am o4epedHol Homep
JKypHana «leonpogux.
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T IV MexayHapoaHas
iy HOYYHO-MPAKTYECKOA KoHDepeHLIMA

IMA  14-15 pespana 2013
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Ho pybexe Beros

IV Mexpyrapoakas Konjepenumus <reofeauns. Mapkwednepua. Apocbemka. Hapybexe Bexos»

OPTAHW3ATOPBI:
» Mesmynapoanan Denepauna [ronesncTon
+ MesoyHapogHeln Cowa Mapkweigepos
+ Poccuicxoro oBLWecTea COASHCTBUA DAZBNTHED (IOTOTPAMMETDIK W AMCTAHUUOKKOMD 30HAMPOBAHNA
» MANTALE
» CuBupckan [OCyLapereerHan [e0pesnHeckan Axanemuns
Temdl:
= COBpEMEHHbLIE METOMEI W TEXHONOMMKM ciopa k cGpalioTky recnpoCTPAHCTERHHLL JAHHIX
23POCHEMKS W 23POrenfesna; NasepHan nokauma, uwdpoeaa aspodoTtotonorpadma, doTorpammeTpus
= TBHABHUMM PbIHKA FEOWHIDOPMALKOHHbIX TEXHONOTHA
= ONbIT NPAKTHHECKOR QEATENSHOCTH
= MacTep-Knaccs OT MADOBLIX NPOW3B0ANTENBNA
o BCEM BONpOCAM, CBAZAHKLIM C Y4ACTHEM B KOHDEPEHIWY, 0BPAWARTECL B OPrKOMHTET N0 3NEKTPORKOA noyTe: info'@ con-fig.ru
OdimunaneHei CaAT KoHhepenuwa: www.con-figru
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—_— _ o6ecne4yeHuns PALMOHAABHOIO NPUPOAOMNOAb3OBAHMUSA U
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CwBWpcKan rocyaapcTeeHHan reodeandeckan akanemua (CITA)
Pocows, 630108, HosoowBupcr, Mnaxotsoro, 10

Tan.: +7 (383) 343-38-37 —
<

Pocows, 630004, HosoowBupok, Kpackem npocnext 22010
Ten.idaxe: +7 (383) 363-79-00

SIBERIA E-mail: nenasheva@expo-geo.ru
WHTepeT: www.expo-geo.ru
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E-mail: v.seredavichi@list.ru
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10-1 MexxgyHapoaHas BbiCTaBKa reogesuu,
KapTorpapum, reonHdopmaTku

15— 17 oktabpa 2013 roga
Mocksa, BBL]

06bepnHAA onbIT NMoMoraem HalTu pelieHne

3abpoHupyinTe CTEHA Ha WWW.geoexpo.ru

leope3us TexHonoruw n obopyaoBaHue CoBpemeHHoe ynpaBneHue
@ Kaptorpadwsa O [ONA NHXEeHEepHO\ reonornu ﬁ # Situational Awareness
[eoMH$OpMaLIMOHHbIE CUCTEMBI 1 reopusnkm [eonopTan 1 reouHTepdelic
WHTennexTyanbHble TexHonoruu
° TpaHCMOpPTHbIE CUCTEMbI @ 1 06opyaoBaHie
1 HaBuraums LJ1A CTPOUTENbLCTBA TOHHENEN
Opranuzatop: O¢uLmanbHbIfi CNoHCop: Mpwn nogpepxke: [eHepanbHbIR
WMHPOPMALIMOHHBIIA CNOHCOP:
npo

P/ —
7 MVK Ten.: +7 (495) 935 81 00 , -
B coCTaBE FPYNNG Komnanwi [TE E-mail: Zhukov@mvk.ru —— B



\ DATA X-CHANGE

Mbl AENAEM MMOHACCTOYHbLIM
PYCHABIEOCETb

C TOYHOCTRHO A0 CaHTUMETPa

CETb U3 EAI/IHCTBEHHOVI CTAHU AW

* 3 O4HOBPEMEHHbIX
RTK-noakatoueHus

* HeorpaHuyeHHbIN
06beM laHHbIX ANA
noctobpaboTtku

* EAMHCTBEHHOe
yC/IOBUE - HaNU4me
cobcTBEeHHOM
pedepeHLHOM CTaHLUK

po¢dcotosHasn,
A-57, 0¢.723

7 (499) 678-20-63
7 (499) 678-20-89
Drushavgeo.ru
.rusnavgeo.ru

55°39'47".56 N
221 m 64 cm

37°32'52".22 E




WWW.GEOPROFI.RU

NMPOPECCUOHANBHO ANA NPOPECCUOHANOB!

F'aoe 66l Bam HU NpuUlnock paboTaTk, HOBLIA NPUEMHMK
THCC Trimble R10 no3eonuT BLINONHWUTL U3MEPEHWUSA
npouie u 6eicTpee, Yem paHblle. BCTpoeHHbIH
SNEKTPOHHbIN YPOBEHb NMPUEMHMWKA NOoBbILIAET
HagexHocTb U obecnevrBaeT Ka4ecTBO NOMYHEHHbIX
pes3ynsTaTtoB, a ero nerkas v SproHoOMU4YHas
KOHCTPYKUWS genaeT paboTy B none meHee
yTomMuTEnsHOW. Kpome Toro, B NnpyemMHUKe peanu3oeaH
Lenelit pag HOBEWLUX TEXHOMOTMIA ChEMKWU, KOTOpble
BCKOPE MOTyT OKa3aTbCH HE3aMEHUMBIMMW.

Tenepb ¢ HoBbIM Trimble R10 mbl He NnpocTo n3amepsieM
rpaHuLbl, Mel pasgsuraem mux!

[ononHutensHasa uHgopmauus o Trimble R10
HaxoauTcsa Ha caiTe trimble.com/R10showcase

Trimble Export Limited, Mockosckoe MNpeacrasutenscTao

{I“?}’T = bl Buanec-uentp "HAXMMOB®, CesacTononsciuii npocnekt, 4. 47A,
M. rlm e. Mockea 117186, Pocoua, Ten.: +7 (495) 258-50-45, daxc: +7 (495) 258-50-44

- w .
/ < \ ¥ A Tl 2012, Trimble Navigation Limited. Bos npesa sauilens:, Tioromunt: Trimbis  Globe & Trangle ARnsioTes Toproaes Mepssws Trimble Navigasion Limited,
- L 5 CUIA W prx STpaHa, Boe Mpoime o9 P sl i
\ i

FTEONPO®U #6-2012




