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VYBaxkaemble Konneru!

Mo nHuumatee MexayHapoaHOro aCTPOHOMMUYECKOro coto3a u npu nopaepxke OHECKO 2009 rog
00bsABNeH MexayHapoaHbIM rOAOM acCTPOHOMUMU. B reofesnn acTpoHOMUA Kak HayKa 3aHUMAET O4HO
13 BaXHbIX MecT. 06bEKTbl CONHEYHOW cucTeMbl, Takue kak ConHue 1 MonspHas 3Be3fa, UCMo/b30Ba-
JINCb W UCTIONb3YIOTCA [O CUX NOP AJ15 TOYHOTO OPUEHTUPOBAHMA B NPOCTPaHCTBE. YT0OLI ONpeaenuTs
aCTPOHOMUYECKMIA a3UMYT MO 3TUM 0OBLEKTAM COTHEYHOI CUCTEMbI, TPEOYIOTCA AOCTATOYHO KPOMOTAM-
Bble 1 TPYAOEMKME U3MEPEHUs.

B paspgene «[lytewectsue B uctopuio» B.b. Kanutor pacckasbiBaet o «feoge3unyeckon gyre Crpy-
Be» — 00ObeKTe BceMupHoro Hacneaus. IToT NaMATHUK, NPOTAXKEHHOCTbI0 6onee 3000 KM, Npoxoas-
wui no Tepputopuu 10 rocynapcrs, AEMOHCTPUPYET YMEHUE PYCCKUX aCTPOHOMOB M re0fe31CToB, KO-
Topble ele 180 neT Ha3aj He TOJIbKO BbIMOJHUM YIIOBbIE, IMHEHHbIE U aCTPOHOMUYECKUE Habtoae-
HUA C BbICOKOI TOYHOCTbIO, HO MCMO/Ib30BAIN Pe3yNbTaThl U3MEPEHUIA [N PeLleHUs HayYHbIX U Npu-
KnagHblx 3apay (c. 63).

B HacTosliee BpeMs CO3[aHO MHOXECTBO WMCKYCCTBEHHbIX CO3BE3AMil, 06eCneynBaloWnux TOUHOE
onpefeneHne NpoCTPaHCTBEHHOTO MOIOXKEHUSA CTALMOHAPHBIX U MOABUXHbIX 0OBEKTOB Ha 3emiie U B
OKOJI03€MHOM MPOCTPaHCTBE. TaKUMU CO3BE3AUAMU ABAAIOTCA MOOaNbHble HABUrALLMOHHbIE CYTHU-
koBble cuctembl [JTOHACC n GPS. O BO3MOXHOCTW CNYTHUKOBbIX ONPeLeneHui NPOCTPAHCTBEHHbIX KO-
OpAMHAT paccKa3blBaeTcs B cepum nybaukauuii B pasgene «TexHonorum» (c. 6, 21, 23). Pa3gen ot-
KpblBaeTcs cTaTbeil JokTopa TexHuyeckux Hayk W.C. TpeBoro o HayyHOM reofe3nyeckom MosMroHe
WHcTutyTa reopesnn HaumoHanbHoro yHuBepcuteta «JIbBOBCKas NonMTEXHUKA». Bo3moxHoCTM no-
JIMrOHa 0becreymBaoT METPONOTUYECKYIO aTTECTALMIO TPAAMULMOHHBIX FrEOAE3UYECKUX CPEACTB U3Me-
PEHWIA U CMYTHUMKOBOW anmnapatypbl, rapaHTUpysA HALEXHOCTb UX PaboTbl U BbICOKYIO TOYHOCTbL Onpe-
[eNleHUs NPOCTPAHCTBEHHbIX KOOPAMHAT.

[pyrumMm UCKYCCTBEHHBIMU CO3BE3AMAMMU SBAAIOTCA OpOUTaNbHBIE KOCMUYECKME anmnapathl, OCHa-
LeHHble pa3HOOOPa3HO CbeMOYHOI annapaTypoi, No3BONAILLEN NOYyYaTh U306PAKEHUS 3€MHOIA NO-
BEPXHOCTU B PasNNyHbIX AUana3oHax U3Ny4yeHUs 3eKTPOMArHUTHbIX BOMH C pa3pelleHneM MeHee 0f-
Horo metpa. Poccuiickue CTaHLMM NpUeMa U BO3MOXKHOCTU 06PabOTKM MonyyeHHbIX U306paxeHuil, a
TaKXKe OMbIT UX UCMOJIb30BaHMSA B Hay4YHbIX U 06pa30oBaTeNbHbIX Leneid, TOAPO6HO paccMaTpuBatoTCs B
cTaTbe 0 «KocMuyeckom» obpaszoBaHun WTL, «CkaHIKc», oTMevatowero B 3ToM rogy csoe 20-neTue
(c. 59).

b dekTUBHOE peleHne O6ONbIWMHCTBA NPUKNAAHbIX 3a4ay 3aBUCKT KaK OT MPUMEHAEMOro 060py-
[OBaHUSA, TaK U OT MPOrPaMMHbIX CPEACTB, MCMOJb3YEMbIX A1 00pabOTKM 1 aHanu3a AaHHbIX. B 3ToM
HOMepe JypHana npefCcTaBieHbl NPUKIAAHbIE MPOrPaMMbl 415 CO34aHUA U 0OHOBNEHUA KapT W nna-
HOB (C. 13), 06paboTKM AaHHbIX a3POCLEMKM, KOCMUYECKOW W 1a3epHO-NOKALMOHHON CbeMOK (C. 32),
MOArOTOBKM AOKYMEHTALMWU MO AAHHbIM KaaacTpoBbix paboT (c. 28, 37), NpOeKTMPOBaHMW aBTOMO-
OMAbHBIX 1 Xene3Hbix gopor (c. 17). MpuBoaMTCA TeXHONOrMA NoayyeHus optodoTtonnaHa, 6asupyio-
Lasncs Ha a3poCcbeMOYHOM (hOTOrpaMMETPMYECKOM KOMMNJIEKCE, BK/IKOYAIOLEM ABE CNapeHHble Lndpo-
Bble AJIMHHO(OKYCHbIE KaMepbl U Creuuanu3npoBaHHble Nporpammel (C. 44).

B pa3pene «0coboe MHeHWe» NyGAUKYIOTCA ABE CTaTby: Npodeccopa, [OKTOpa reorpatyeckmx Ha-
yk B.B. CepanuHaca (c. 49) n uHxeHepa E.B. MoropeneHko (c. 54), npofonKalowme AUCKYCCHio, Hava-
TYI0 LOKTOPOM TexHuyecknx Hayk B.U. KadTtaHom B xypHane «feonpodu» N2 3-2008 u N2 4-2008.

HoBocTu 0TpaxaloT COCTOAHME U U3MEHEHUS, MPOUCXOAALLME B MAPKETUHIOBOM NONUTUKE pa3pa-
OOTYMKOB M MOCTABLYMKOB 06OPYLOBAHUSA U MporpaMmHoro obecnevenus (c. 36). B atom pasgene
NpefCTaB/eHbl BblWeWNe B CBET U3AaHUSA, NOKA3bIBAKOLLME HANPABIEHNA UCNOJIb30BAHUSA CMYTHUKO-
BbIX TEXHOIOTUI B 06/1aCTU reosioro-reotusnyecknx uccnenosaHuii (c. 41) u HedterazoBoi oTpacu
(c. 42).

Mpubanxarowwmiics npotdeccuoHanbHbIN Npa3gHuUK «[leHb paboTHUKOB reoesunm 1 kaptTorpadumny» B
OYepefHON pa3 CcoBMas C NepecTpoiikon B chepe rocyaapcTBEHHOrO peryiMpoBaHuA reofe3nyeckoin u
KapTorpacuyecKkon feaTenbHOCTH, K KOTOpPOW [06aBUANCE MPO6AEMEI, CBA3aHHbIE C KPU3UCOM B du-
HaHCOBO-3KOHOMMYECKOW cepe. Bce 3To HE MO0 He CKa3aTbCs HAa COCTAaBE IKCMOHEHTOB NpUBAMKA-
towerics BbicTaBkn GEOFORM+ 2009 (10-13 mapTta). HecMoTps Ha 3HaunUTENbHOE COKpaLLeHMe BbiCTa-
BOYHbIX NJIOLWAAEN, XOTeN0Ch Obl HAAEATHCA HA TO, YTO BbICTABKA U MEPONPUATUS, NPOXOAALLUE HA HEl
B npeaaBepumn 230-1eTus reofe3nyeckoro, KapTorpaduyeckoro U 3eMeyCTpouTeNbHOr0 06pa3oBaHUs
B Poccuu, no3BonAT yueHbIM U NPaKTUKAM, UCMIONHUTENAM M 3aKa34unkaM, paboTalownm B 3T0M obnac-
TW, 0OMEHSATLCS OMbITOM, 03HAKOMUTLCS C HOBbIMU Pa3paboTKaMuM U HAWTU HAJEXHbIX NAPTHEPOB.

Pepakuus xxypHan
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TEXHOJIOTUU

27 despansa 2009 r. [LOKTOPY TEXHUYECKUX Hayk, npodeccopy Mropto CeBnpoBuyy TpeBOro MCMNONHUIOCH
70 net. bonee 40 net oH BeaeT NpenofaBaTeNbCKyI0 M Hay4YHyo paboTy B HauuoHanbHOM yHUBEpCUTETE
«JIbBOBCKAs NOMMTEXHMUKA», YCNEWHO rOTOBUT UHXXEHEPHbIE U HayYHble Kaapbl B 061aCTh reoaesunn u Kap-
Torpagum.

Bbicokuii npodeccroHann3M U LeneycTPpeMNIEHHOCTb, Hay4YHas MHTYMUMA W 3pyauLMUA MO3BOAUIM
1.C. TpeBoro cTaTb U3BECTHbIM YYEHbIM U AOCTONHBIM NpeacTaBuTenem JIbBOBCKON reofe3nyeckom WKOb.
[NaBHble HanpaB/ieH s ero UCCIef0BaHNl — reoie3nyeckune cetm 6obIINX rOpPOAO0B, YYeT aTMOChepHOi
petpaKkuum 1 OLEHKM CTabUNbHOCTU Teofe3nYeCcKnX NyHKTOB B TOPOLCKUX YC/OBUAX, UCCef0BAHUS TOY-
HOCTU CBETOAANbHOMEPHbIX U CMYTHUKOBLIX U3MEPEHUI, reofie3nyeckas MeTposorus, cosnaHme obpasLio-
BbIX 63a31COB M NOAMUTOHOB. B nocnefHme rogsl Nof ero pyKoBOACTBOM CO3AaH 3TaNOHHbIA Hay4YHbIN NOM-
TOH A1 anpobaliMm U COBEpPLIEHCTBOBAHMSA HOBbIX TEXHOOTMA U METPOSIOTUYECKOTO KOHTPOS COBPEMEH-
HOW N3MEpPUTENbHOW TEXHUKM.

1.C. TpeBOro Hapsgy C NpenoAaBaTeNbCKo U HAy4YHOW AeATEeNbHOCTbIO aKTUBHO YYaCTBYET B KOHrpeccax,
KOH(EepeHUMAX U CUMNO3MYMax B PasHbIX CTpaHax MUPa Kak Npe3ngeHT YKpanHCKoro o0LiecTBa reofesnu 1
KapTorpacum, YneH Konernn n Hay4Ho-TeXHUYECKoro coBeta YKpreofeskapTorpadum 1 YaeH HayyHol Komuc-
CuM Mo reogesnyeckomy obpasosaHuio MexpyHapogHoi defepauuu reonesnctos (FIG). Mo ero uHuumatuee
W NpW HEMOCPeACTBEHHOM Y4acTUM MPOBOAUTCA €XerofHas mexayHapogHas koHdepeHuus «TEODOPYM»
(JleBoB-fBOpPOB, YkpanHa), 3aBoeBaBlLasA NPU3HaHWE He TOJbKO B YKpauHe, HO 1 BO MHOTUX cTpaHax. OH ABns-
€TCA [MaBHbIM pefaKTopoM XypHana «CoOBpeMEeHHbIe JOCTUXEHUSA Fre0AE3UYECKON HayKMU U MPOU3BOACTBAY.

Penakuus xypHana nosgpaenset U.C. TpeBoro ¢ 061neem U Kenaet eMy KPenKkoro 340pOBbs, YCNEXoB
B HAay4YHO-NefArormyecKoi AesTesbHOCTU U peann3aunm MHOTOYUCIEHHbIX MAel No nponaraHae AoCTUXe-
HUW B 06/1aCTW reoae3nn 1 kKaptorpaduu B YKpauHe u Apyrux ctpaHax mupa'

FEOAE3VYECKWUWA MONAUTOH ANA
METPOJIOFMYECKOW ATTECTALUU
NMPUBOPOB U ANNPOBALIUN
TEXHONOIUK

N.C. TpeBoro (HaunoHanbHbI yHUBEpCUTET «JIbBOBCKAs NOAUTEXHUKA», YKpPaUHa)

B 1961 r. okoHuYMN reope3nyeckuit hakynbTeT JIbBOBCKOTO MONUTEXHUYECKOTO MHCTUTYTA (B HAacTosLiee BpeMs
— MWHcTutyT reopesnu HaumoHanbHOro yHuBepcuteTa «JIbBOBCKAas MOJAUTEXHUKA®) MO CMELManbHOCTH
«acTpoHoMoreogesns». Mocne ero OKOHYaHMs paboTan Ha MoneBbiX reogesnyeckux pabotax. C 1969 r.
paboTaeT B YHMBEpCUTETE, B HacTosllee BpeMs — feKaH Maructpatypbl WHcTuTyTa reogesuu, npodeccop.
[loKTOp TEXHWUYeCKMUX HayK. ABTOp 6osee 250 Hay4HbIX cTaTei, MOHOrpatuii, y4eGHbIX NOCOBUI U NATEHTOB.

Bnaronapﬂ TEXHONOTNYECKOW  AMHAMUYECKMX UCCe0BaHMAX, B
pesonwouum B reoge3nvyecKkom a3pOdJOTOC'bEMK€, B VIH)KeHEpHOI‘/'I

NpMbOPOCTPOEHNUM COBPEMEHHAS
reogesus obecreyeHa HOBbLIMYU
CpefCcTBaMU U3MEPUTENbHON Tex-
HUKWU 1, B MEPBYIO OYepefb, M10-
GanbHbIMK HaBUTALMOHHBIMY
CMYTHUKOBbLIMU cucTeMammu
(THCC) pns onpepeneHns npoct-
PaHCTBEHHbIX KOOpAMHAT. JTOT
METOJ, KaK MOBUNbHbINA U TOYHbIN,
Hallen WWPOKOe MpUMEHEHUE
NpuW CO3aHUU reofie3nyecKnx ce-
Teil pa3HOro HasHayeHus, B reo-

reofesnu, Npu cosgaHuu obpas-
LLOBbIX reofe3nyeckux 6asucos u
T. n. Onpeaenexne KOOpAMHAT TO-
YeK C MUNMMETPOBO TOYHOCTbHIO
C NMOMOLYbI0 CMYTHUKOBLIX HAB 0~
AEHUA CTano pacnpocTpaHeHHON
3afadeil B MpaKTUKe reofesnyec-
KMX U 3eMJIeyCTPOUTENbHbIX pa-
60T. [loCTMXKEHUEe TaKoW TOYHOC-
T 3aBUCUT KaK OT CMyTHWKOBOW
annaparypsl nonb3osarenen, Tak
M OT METOAMYECKON CoCTaBnsto-




TEXHOJIOTUUH

Lwen, BaXXHON 4acTblo KOTOPOW fAB-
nAeTcAs MeTponoruyeckas arrec-
TauMa M moBepka annapaTtypbl.
OcobeHHOCTb MEeTpoNornyeckon
aTTecTauumn CNyTHUKOBbLIX NpUeM-
HUKOB COCTOWT B TOM, 4TO aTTec-
TalUMW NOAJEXUT KaK cam npubop
(NpMeMHUK M aHTeHHa), TaK U
nporpaMmmHoe obecneyexue, uc-
nonb3yemoe Ans ob6paboTku pe-
3yNbTaToB HabatoAEHUA.

[eope3nyeckoe Npon3BOACTBO
nony4uno 1 Apyrue HoBble U pas-
Hble N0 TOYHOCTU U Ha3HAYeHUIo
npubOopbI: 3NEKTPOHHbIE CBETO-
[anbHOMEpbI, 3NEKTPOHHbIE Taxe-
OMeTpbl, LUdpPOBbIE HUBENUPSI,
unMcdpoBble Kamepbl, nasepHbie
CKaHUpyoLe CUCTEMbI U APYTYIO
TEXHUKY, KOTOpas Takxe TpelbyeT
METPOJIOrNYECKOTO KOHTPONSA.

Moatomy pna ucnbiTaHUA co-
BPEMEHHON WU3MEepUTENbHON Tex-
HUKW, €e MeTPONOrMyecKoil atrec-
Tauuum W NOBEpKW, Ana uccnepo-
BaHMA U COBEPLIEHCTBOBAHUA HO-
BbIX TE€XHONOTUW, PaCCYUTAHHbIX
Ha MCnoJib30BaHKe Takoro 06opy-
[OBaHUs, LenecoobpasHo uUMeTb
CMeuuanbHblii 3TaNOoHHbIA Noau-
roH. W3bickanusa, HanpasneHHble
Ha co3faHue nofobHbLIX MOAUro-
HOB, BEyTCA B pa3HbIX CTpaHax, B
TOM 4Yucne u B YKkpauHe.

~ CTpyKTYypa M HanpaBieHus
MCNONbL30BaHUA cneunanb-
HOro MHOroyHKLUOHANb-
HOro reofe3nyecKkoro nonu-
roHa

OoMH UX TaKUX MNOJIUTOHOB
tyHKUMOHMpPYeT BO JIbBOBCKOM
o6nactn. OcobeHHOCTH ero npo-
€KTUPOBaHWA U CO3[aHUA U3No-
KEHbl BO MHOTUX MybamKauusax
[1-7]. YuuTbiBas MHOTOQYHKLMO-
HaNbHOE Ha3Ha4yeHWe 3TaNoHHOO
noJWroHa, emy Obll NPUCBOEH
CTaTyC Hay4yHOro reofe3nyeckoro
nonuroHa (HIM). Tepputopuanb-
HO MOJIUTOH PACMOJIOXKeH B peru-
OHe, rae OTCYTCTBYET CeNCcMUYec-
Kas aKTMBHOCTb (4TO cnoco6CTBY-
€T BbICOKOW CTabMABHOCTM LEeHT-
poB) u obecneyeHa COXpaHHOCTb
reofie3u4ecKkux nyHKToB.

Cospanue HIT npepnonaraet
€ro UCMonb30BaHWe s pelleHus

KOMMeKca Hay4YHO-TEXHUYECKMX
3ajay:

— UCCNefoBaHNUs Ans onpege-
JIeHWUs NnapameTpoB npeobpa3oBa-
HUs TobGanbHbIX (MUPOBbLIX) CHUC-
TeM KOOPLMHAT B NIOKaNbHble CUC-
TeMbl KOOPAMHAT;

— NOCTPOEHMEe pPernoHaNbHOM
MOAENN FPaBUMETPUYECKOTO MNo-
N9 3eMNU U U3yyeHne U3MeHeHui
rpaBuTaLMOHHOrO nons B JoO-
KaNbHbIX pernoHax Ans yTOYHe-
HMA napameTpoB rn06anbHOIA
rpaBUTALUOHHON Mogenu 3emnau
(8];

— ucChefoBaHMe TOYHOCTM
CNYTHUKOBOTO HUBENIMPOBAHMUS;

— WCMoNb30BaHWe MeTOAO0B
reofesnyecKoil acTpOHOMUKU AN
YCTaHOBJIEHUS NapaMeTpoB Opu-
EHTUPOBAHMUA JIOKANIbHbIX reofe-
3MYECKMUX CUCTEM U KOHTpONS yr-
NIOBbIX U3MEPEHUIt;

— UCCnefoBaHWe U coBep-
WEHCTBOBAHWE  COBPEMEHHbIX
TEXHONOrMIN N METOA0B:

a) CMyTHUKOBBIX reofesnyec-
KUX U3MEPEHNIA;

6) HaseMHbIx Tomorpaduyec-
KX CbeMOK;

B) uudpoBOro reometpuyec-
KOro HUBENNPOBaHMA;

r) onTMMMU3aLWMM CO3[aHUA
cneymanbHbIX — reofe3anyeckux
cucrem;

L) onpejeneHus KOOpAWHaT
LLeHTPOB NMpoeKLuUn npu aspodo-
TOCbEMKE C MOMOLbI CMYTHUKO-
BbIX METO[I0B;

— pa3paboTka NpUHLMNOB No-
CTPOEHWS NOKaNbHbIX METPONOTK-
YeCKUX NOSIMFOHOB;

— COBEpLEHCTBOBAHUE KOH-
CTPYKUMM 06Pa3LLOBbIX TUHEHbIX
reogesnyecknx 6a3ncos u paspa-
60TKa TEXHOMOrMW MeTponoruye-
CKOT0 KOHTPONS WX NIMHUIA C no-
molbto THCC;

— ONTUMW3AUUA U KOHTPOJb
CTabMAbHOCTW 3TaNOHHOW reode-
3MYECKOI CeTu ol MeTposiornye-
CKOW aTTecTauuu CNyTHUKOBBIX
NPUEMHUKOB;

— pa3paboTka M BHEApeHue
cneunManu3MpoBaHHOW METOAMKM
MeTpPONOrMYECKO aTTecTaunm u
NOBEPKW CNYTHUKOBbIX NPUEMHU-

KOB pasHblX TUMOB, TOYHOCTU U
Ha3HayeHus;

— OpraHu3auus MeTponoru-
YECKOr0 KOHTPONsA CBETOAANIbHO-
MEpOB, 3NEKTPOHHbIX TaxeomeT-
pOB, Na3epHbIX PyNeToK U Apyrux
npubopos Ha 00Opa3LyoBOM /-
HeilHOM reofie3nyeckom Gasuce;

— npoBefeHune uccnefoBaHnit
CNYTHUMKOBOM annapaTtypsl — Ko-
nebaHuit $ha3oBoro LeHTpa cnyT-
HWUKOBbIX @HTEHH, 3aBUCUMOCTU
TOYHOCTU CMYTHUKOBBIX HabJto-
AEHUA OT reoMeTpuu COo3Be3aun
cnythukos HCC, Hanuuma nepe-
OTPaXKEHHbIX CUFHANOB U T. M.

Pa6otbl no co3gaHuto HIM Ha-
yanuch B 1996 r. B HacTosuee
Bpems HITl npepcraBnser coboii
NOKaNbHYI0 reofe3nyeckyto ceTb
C METPOIOrMYECcKUMU 0OBEKTAMM.
TeppuTOpus NOAUrOHa B OCHOB-
HOM TOKpbITa NecoM, No3Tomy
crylueHve nokanbHoi cetn HITI
npoBefeHo KOMOWHWUpPOBaHUEM
CMYTHUKOBbLIX OMpeAeneHunit u
CBETOJAIbHOMEPHO MOAUFOHO-
MeTpum.

BbICOKOTOYHBIE CMYTHUKOBBIE
HabnofeHNA C MOMeHTa co3fa-
HUA NONUrOHAa NPOBOAATCA Npak-
TUYECKN €XErofHo B BUAE Tpex-
nATUCYTOYHbIX GPS-komnauuin.
[ns HabnwaeHUn Mcnonb3osa-
NNCb [BYXYACTOTHbIE CMYTHWUKO-
Bble MPUEMHUKMW, NpeuMyLiecT-
BeHHO dupmbl Trimble (CLLA) (B
nocnefHue rofabl reopes’nyeckune
CNYTHUKOBbIE NpuemHukm Trimble
5700). Mo pe3synsratam 06paboT-
kn GPS-u3mepeHuit B pasHble ro-
Abl TOKanbHaa OLeHKa NpocTpaH-
CTBEHHbIX Teofie3nyecKnx Koop-
pauHar cocrasnser 0,005 m B nna-
He 1 0,01 m no BeicoTe. Konunyect-
BO NYHKTOB reofie3nyeckomn cnyt-
HukoBow cetn HITl pocturno 25.

MonuroHometpuyeckas ceTb
HI'T cocTonT M3 X040B BEITAHYTOM
dopmbl (0bLiee YUCNO MYyHKTOB
6onee 80), NPONOKEHHBIX MEXKAY
MYHKTaMW CMNYTHUKOBLIX Habio-
AeHW 1 onnparLmxca Ha asumy-
Thl BBIXOAHBIX CTOPOH, onpefe-
NEHHBIX U3 BbICOKOTOYHbBIX aCTpo-
HOMMYECKMUX HabIIOAEHUI C ToY-
HocTbto 0,5”. 3TO [JaeT BO3MOX-
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HOCTb CYMTATb XOLbl NOJIUFOHOME-
TPUM NPAKTUYECKU 3TaNOHHbLIMY
Npy UCNbITAHUM U UCCNEeJOBAHUK
M3MepPUTENbHON TEXHUKMU.

BbICOKOTOYHbIE aCTpOHOMMYe-
CKMe KOOPAMHATbl onpejeneHbl
Ha 20 NyHKTax N0KanbHO reope-
3uyeckoit cetu HITI. 3to nosgo-
AUN0 NONYYUTb ACTPOHOMO-Teo-
Je3nyeckue coctaBnsolne yK-
JIOHEHUI OTBECHBIX NNHUIA, HEOO-
X0AMUMble ANA YTOYHEHUs napame-
TPOB JIOKANIbHOW CUCTEMBI KOOP-
auHat HITI.

BaxHoii HayyHOI 3agayen, pea-
nu3oBaHHoM Ha HITI, sBnseTtcs no-
CTpOEHME MOAenu Kaasureompa c
CaHTUMETPOBOI TOYHOCTbIO B rpa-
Huuax nonuroHa. beina noctpoeHa
NIOKanbHas rpaBUMeTpUYecKas cetb
13 45 NyHKTOB, KOTOpaa onupaeTcs
Ha (byHOAMEeHTaNbHbI NYHKT focy-
[DAPCTBEHHOW TrpaBUMETpUYECKOW
cetu [8]. Ha Tepputoputo nonuro-
Ha NOCTPOeHa KapTa aHOManuii, C
MOMOLLbIO KOTOPOI MOXKHO Hafex-
HO BBIYUCAWTbL FPaBUMETpUYECKUe
COCTaBNSOWME YKIOHEHUI OTBeC-
HbIX IMHUIA U BbICOTHI KBa3ureonpaa
c TouHocTbio 0,1” 1 1 cm, cooTBeTCT-
BEHHO. JIOKabHy0 rpaBUMeTpUYe-
CKYI0 CeTb NNaHUpYeTCs pacliu-
putb 1o 300 KM? C ryCTOTOM MyHK-
T0B 3-5 Ha 1 KM%,

BbicotHas cetb HITl co3paHa
reoMeTpuyecKUM HUBENUPOBAHU-
em II v IIT knaccos, umeet NpoTa-
XeHHocTb 6onee 100 kM u 3a-
KpenneHa 35 penepamu. B 6nu-
Xailuee BpeMs ceTb reomeTpuye-
ckoro HusenupoBanus II knacca
npeanonaraeTca pacwupuTb Ha
JEeCATKM KUNOMETPOB C MpUBA3-
KOM K BbICOTHbIM penepam I knac-
ca. NepBble 3KCNepUMEHTbI N0 UC-
CNef0BaHNI0 TOYHOCTH CNYTHUKO-
BOTO HMBENMPOBAHMA MOKasanw,
YTO BbICOTbI MYHKTOB JIOKaNbHOTO
reofe3nyeckoro MOMIOHA MOX-
HO NMOMYYUTb C TOYHOCTbIO NOPAA-
Ka 3 cm.

Kpome Toro, B coctas HI'TI Bxo-
LAT [Ba METPONOrMYECKMUX 0ObEK-
Ta: 06pa3LoBbIi NUHENHbI reo-
Le3ndeckunii 6asuc u dyHpameH-
TaNbHad reofe3nyeckas CeTb.
PaccmoTpum ux 6onee geTanbHO.

~ 0C06EHHOCTM KOHCTPYKLUY U
MEeTPOJIOrMYeCcKnili KOHTPONb
NUHENHOro reofesuyecKoro
6asuca

[na obecneyeHus epuHCTBA
JIMHEWHbIX U3MEPEeHUi B reogesn-
YECKMX CeTsax, nepefayn efuHuLbl
ANWHbBI OT 3TafOHa paboyum cpeg-
CTBaM W3MepeHMUii: CBETOAANIbHO-
MepaM, 3NEeKTPOHHbIM TaxeoMeT-
pamM, na3epHbiM pyneTkam U apy-
rMm npubopam, a Takxe Ans no-
BbIWEHNA KayecTBa U 3hdeKTus-
HOCTM U3MEPeHUil Ha TEPPUTOPUY
HIM co3paH u dyHKUMOHMpPYeET
HOBbIIl JKCMEepUMEHTaNbHBIA 06-
pasLoBbIi IMHERHbIA reofe3unye-
CKMWit 6a3nc ycOBEpLIEHCTBOBAH-
HOI KOHCTpYKuMM. OGbEKT ABASA-
eTca pa3paboTKoii cneLuanucTos
JIbBOBCKOW reofe3nyeckoi LWKo-
Nbl U Ha3BaH fBOPOBCKUM 06pas-
LLOBbIM JIMHEIHbIM 6a3ncoM.

Ha 6a3uce ¢ 2003 r. npoBoaunT-
CA nepuopmMyeckas MeTposnoruye-
CKas aTrecTauus M noBepka nu-
HellHbIX NpUOOpPOB ¢ ohopMNeHu-
€M COOTBETCTBYIOLWMNX [LOKYMEH-
ToB. PaccTosHue Mexpay KOoHeu-
HbIMW TOYKaMK 6asuca cocTaBns-
eT 2260 M. Takas panMHa focTatoy-
Ha [ METPOJIOTNYeCKOi aTTecTa-
LMK 1 NOBEPKM Tonorpadmyeckux
CBETOflaNbHOMEPOB U 3/EKTPOH-
HbIX TaxeomeTpoB. Bce 20 nyHk-
ToB 00pasLoBoro 6asuca 3akpen-
JIEHbl METANNNYECKUMM TPyBUaTbI-
MU LEHTPaMU, YCTAHOBJIEHHbIMU
Ha rmy6uHy 1o 4 M. Uentpol —
3HaKM BbICTYNAKT HAf MOBEPXHO-
CTblO 3eMAU Ha BbICOTY A0 1,3 M 1
3aKaH4YMBaIOTCA TOPU3OHTaNbHON
NAUTON C OTBEPCTUEM ANA CTaHO-
BOTO BMHTA U GOKOBbIM OBaJIbHbIM
BbIpe3oM B Tpybe ans goctyna K
Hemy (puc. 1). [ina ycTaHOBKU
NpMOOPOB U3rOTOBEHbI KOMMJIEK-
Tbl CTAHOBbIX BMHTOB C pPa3HbIM
warom pe3bObl, MCMONb3YIOWMUMCS
MUPOBbIMU (HUPMAMU-TIPOU3BOAM-
Tenamu. Mpu 3TOM TOYHOCTb LLEHT-
pupoBaHus npubopos obecneyu-
BaeTcA He meHee 0,2 MM (puc. 2).
Kak npaBuno, nyHKTbl 06pasLo-
BbIX 6a3nUCOB M3rOTaBIMBAIOT U3
Kene3obeToHa, a CTaHOBOW BUHT
LenatwT CTaLMOHaAPHbIM UK CbeM-

HbiM. Kak nokasanu Haww uccne-
LOBaHUs, TpybUaTble LEHTPbI CTa-
6VIJ1beI BO BpeMEHU, a NX KOHCT-
pyKuMs obecneynBaeT [OCTATOY-
HO 3(deKTUBHYIO paboTy B npo-
Liecce n3MepeHui.

MyHkmbi 06pa3zyo8020 nuHeliHo2o 6a3zuca HIT

B komnnekt obpasuoBoro 6a-
3uca BXOAWT (a3oBbIA y4acTok
AnnHoin 10 M, 3aKpenneHHbIN
NyHKTamu 4vepe3 1 M OT MyHKTa
Ne 4 po nyHkta No 14 (puc. 1).
PaccTosHusa oT nepBoit To4ku ba-
31ca L0 OCHOBHbIX LLeHTPOB KpaT-
HO 10 M, YTO MpaKTMYyecKku obec-
neymnBaeT BbIMOJIHEHNE CBETO-
[AANbHOMEPHbIX U3MepeHuin npu
onHoM da3oBom yrne. basuc pac-
MONOXEH HAa OTKPLITOW MECTHOC-
TW, BAANN OT TPAHCNOPTHbIX Marn-
cTpaneit M NPOMbIWAEHHbIX 00b-
€KTOB, YT0 06ecneynBaeT ero Ha-
LEXHYI0 COXPAHHOCTb.

MepBas atTectauus 6asuca
nposegeHa B 2003 r. meTponoru-
4eCKO YyCTaHOBKOW BbICOKOW TOY-
HocTu cneunanuctamun HHL, «UH-
CTUTYT MeTposiornn» (XapbKoB).

B -]

Ycmaxoska nodcmasku
Ha nyHKme
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OCHOBHOI 4aCTbl0 YCTAHOBKM AB-
NANCA NPeun3NOHHbIN Na3epHbli
paneHomep M141M. TouHocTb U3-
MepeHWs paccTOfHWIA cocTaBuna
0,2-0,5 MM. YuuTblBasA, 4TO Ha
NPOCTPaHCTBEHHOE MONOXKeEHUE
NyHKTOB 6a3nca oKa3blBAOT B/K-
AHWE NOTofHO-KNUMaTUYeCcKue M
LMHaMWyecKue  BO3AeNcTBUA,
BO3HMKaeT HeobXoauMOCTb B ne-
PUOLMYECKOM KOHTpOsie WX CTa-
OunbHOCTH.

Onupascb Ha CcOBpeMeHHble
LOCTUXEHUS B 06NacTU CNyTHU-
KOBbIX TEXHONOrMI, C Hallel Tou-
KW 3peHus, Ana KOHTPONsA MpocT-
PaHCTBEHHOTO MOJIOXEHUA MYHK-
ToB 6asuca B HacToslee Bpems
Lenecoobpa3Ho WCMONb30BAThH
CMYTHUKOBLIA MeTof, KaK Haubo-
nee MOOUNBHBIA 1 3D DEKTUBHBINA.
lMepBble 3KCNepUMEHTbl MO Npu-
MEHEHWI0 CMYTHUKOBbIX TEXHOJO-
TMA NS MeTPONOrNYECKOro KOH-
Tpons 06pa3LoBbIX TUHENHBIX 6a-
3ucos Gbinu npoeeaeHsl B UHCTH-
TyTe reopesun HauuoHanbHOTO
yHuBepcuteTa «JIbBOBCKas nonu-
TexHuKa» ele B 1990-e rr. Ha oc-
HOBAHWU 3TUX UCCNEA0BAHMI Obl-
710 NPUHATO pellieHne 06 ncnonb-
30BaHWM CNYTHUKOBOrO MeToAa

LNA onpepeneHus CTabunbHOCTY
nyHKTOB 6a3nca. Ha nyHkTax 6a-
3nca B 2003, 2005-2007 rr. Bbl-
NONHANUCL W3MEpPEeHWUs C MoMo-
Wbt ABYXYACTOTHBIX CMYTHWUKO-
BbIX MPUEMHUKOB Pa3NUYHbIX
tupm: Leica Geosystems (LLiseit-
uapus), Trimble u Topcon (fino-
HUA), HO MpeuMyLeCTBEHHO WC-
MoJIb30BaNINCh CMYTHUKOBbIE NPU-
emHukn Trimble 5700 c BbicOKO-
YaCTOTHbIMM aHTeHHamu Zephyr
Geodetic u Trimble Microcentered
L1/L2 Permanent.

Mepen npoBefeHneM usmepe-
HWiIt HabnoaeHWs niaHuMpoBa-
JINCb C YYETOM TeoMeTpUn CnyT-
HUKOB, BPEMEHU CYTOK, MPOAOS-
XUTENbHOCTW CeCcuim n T. m.

Hanbonee uHTepecHoi u pe-
3yNbTaTUBHOW OblNa TPexcyTou-
Has GPS-komnaHusa 2006 r. ¢ uc-
nosb30BaHWEM [IBYX NPUEMHUKOB
Trimble 5700. Mpu HaxoxpeHUw
paccTosiHMA Mexay nyHkTamu 1 u
3 6asuca 6bI10 MpoBeAeHO Tpu
npuema HabnAeHN NPOLJONKM-
TENbHOCTbIO B OAWH Yac B pa3Hoe
BpeEMSA CYTOK, @ NpU M3MEepeHuu
pacCToAHMA MEXAY NyHKTamMu 2 1
3 — ofuH npuem. YactoTa n3me-
peHmit cocTaBnsana 5 ¢ npu macke

InuHbI MHTEpPBaNoB MeXAY NYHKTaMu 06pa3LoBoro 6asuca (ropm3oHTaNbHbIX

NpoeKumit), nosyyeHHble pasnnNYHbIMU CPEACTBAMU U3MEPEeHNiA

no yrny Bo3BblWeHUsA 5°. Pe3ynb-
Tatel GPS-HabnwogeHunit 6umn 06-
paboTaHbl ¢ nomouwbto MO Trimble
Geodetic Office (TGO). dononHu-
TeNbHO UMCNO/Mb30BaNNUCL NpoO-
rpammbl GrafNav/GrafNet
(NovAtel, Kanapa) n GAMIT (Mac-
CayyCeTCKUn TeXHONOornyeckui
uHcTutyT, CLLUA).

Kpome Toro, B 2006 v 2007 rr.
ANWHBI UHTEPBANIOB MEXAY NMyHK-
Tamu flBOpoBCKOro 06pasLoBoro
6a3unca 6bI1M M3MepeHbl aTTecTo-
BaHHbIM MPeUU3NOHHbIM 3NeK-
TPOHHbLIM TaxeomeTpom Trimble
5601 DR Standart, npuHaanexa-
wum I «YkpmeTpTecTcTaHLapT».
Pe3ynbTathl WU3MepeHUs AIuH
MeXy NyHKTamu 6asuca pasnuu-
HbIMU CPeACTBAMU U3MEPEHMi
YacTMYHO NpuBeeHbl B Tabn. 1.

AHanu3 JaHHbIX, NPUBELEHHbIX
B Tab/. 1, NOKa3bIBAET, YTO Mpu-
MeHeHUe CMYTHUKOBLIX TEXHOJIO-
Wi MO3BONSET ONepaTUBHO NMpo-
BOLMUTb KOHTPO/b AJIMH UHTEpBa-
NOB MEeXJy NyHKTaMu 06pa3LoBo-
ro nuHeitHoro 6asuca HIM c Tou-
HocTblo o 1 mM. [lonyyeHHas
TOYHOCTb COOTBETCTBYeT Tpebo-
BaHUAM, NPEAbABAAEMbIM K TOY-
HOCTU W3MepeHus 00pasLoBbIX

Ta6nuua 1

HaumeHoBaHne HaumeHoBaHMe cpefcTBa U3MEPEHMI N 3HAYEHUA U3MEPEHHBIX AJIUH, M MakcumanbHas

MHTepBana MeTtponoruyeckas GPS-usmepeHnsa  InekTpoHHbIN TaxeomeTp Trimle 5601 DR pasHuua mexay

6a3uca yCTaHOBKa BbicOKon (2006 r.) 2006 r. 2007 r. pesynbratamm
To4HocTu (2003 r.) M3MepeHun, MM

1-2 4,9820 4,9821 4,9816 4,9820 0,6

2-3 5,5464 5,5462 5,5469 5,5462 0,7

3-4 4,5031 4,5029 4,5031 4,5029 0,2

4-5 1,0052 1,0046 1,0046 0,6

5-6 0,9984 0,9982 0,9984 0,2

6-7 0,9939 0,9943 0,9943 0,4

7-8 0,9960 0,9954 0,9960 0,6

8-9 1,0028 1,0036 1,0028 0,8

9-10 0,9956 0,9955 0,9955 0,1

10-11 1,0000 0,9993 0,9995 0,7

11-12 0,9984 0,9994 0,9991 1,0

12-13 1,0009 1,0002 1,0009 0,7

13-14 1,0085 1,0083 1,0084 0,2

14-15 104,6327 104,6324 104,6318 104,6318 09

15-16 110, 3288 110,3290 110,3291 110,3288 0,3
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6asucos 2-ro paspsga —
1,5x107°. Kpome Toro, MOXHO cpe-
NaTb U APYrov BaXKHbl BbIBOL O
BbICOKOW CTAabUNbHOCTM BO Bpe-
MEHMW NJAHOBOTrO MOMOXEHUA Me-
TaNNMYeCcKnx TpybyaThiX LEHTPOB
6asuca.

~ Co3paHue 3TaNIOHHON reope-
3MYyecKon cetu Ans MeTpoJio-
FMYECKOro KOHTpPoNiA CNYyTHU-
KOBbIX NPUEMHUKOB

MeTogonorus metponoruyec-
Koro obecnedyeHnus Tonorpado-
reopesnyeckux pabot ¢ Ucnosb-
30BaHMEM KACCUYECKUX Ha3eMm-
HbIX TEXHOIOTUI YTOUHANACH AJU-
TeNbHOE BpeMs W JOCTUMA CO-
BepLIeHCTBa, 6narogaps HayyHo-
060CHOBAHHbIM U MHOTOKPAaTHO
anpoOupoBaHHLIM Ha MpaKTuKe
paspabotkam. [Ins metponoruye-
CKOIl aTTecTauuu CryTHUKOBBLIX
NPUEMHUKOB MOKA HET eAWHbIX
MeTOAMK, 3aKpenjeHHbIX B HOp-
MaTMBHbIX JoKymeHTax [9, 10].
Mo3ToMy co3paHue M COBEpLLEH-
CTBOBaHME 3TANIOHHbIX TEOfAe3u-
Yeckux ceTeit (nonuroHos, 6asu-
COB) [/1f1 METPONIOTMYECKOI aTTe-
CTaluMu U NOBEpKM reofesuyec-
Kol CNyTHMKOBOW annapatypbl
pa3nMYHOro Ha3Ha4YeHWs W Knac-
ca TOYHOCTH, a TaKe pa3paboTka
MeTOAWK NPOBeAeHNs METPONOTU-
YecKoro KOHTpons U 06paboTku
NONIYYEHHBIX PE3YNbTAaTOB ABNSAET-
Cs aKTyanbHOI HayYHO-NpaKTUye-
CKOW 3apayel, 3aciyxuaiolen
0c060ro BHUMaHMs.

Ha tepputopumn YKkpauHbl wnc-
noNb3yeTcs CNyTHUKOBOE 060py-
noBaHue pasHbix ¢dupm: Leica
Geosystems, Trimble, Sokkia
(Anonmusa), TOPCON, NovAtel,
Magellan (CWIA), M «OPW30H-
HABUTALINA» (YkpauHa) u gpy-
rne. CnyTHUKOBbIE MPUEMHUKMU
Kaxgow dupMmbl, Kak npaBuno,
MMET COBCTBEHHOE MpOrpamM-
Hoe obecneyeHue. Bce cnyTHMKO-
Bble NPUEMHUKM (annapaTypHas u
NporpamMMHas 4actb) A0 Hayana
3KCMAyaTaLuuu NPOXOAAT MeTpo-
NIOTUYecKyto aTTecTauumio, a B Npo-
uecce paboTel — nepuoanyec-
Kylo npoBepKy. B YkpanHe Tonbko
NPUEMHUKM NPOU3BOACTBA (UPM

Cxema nyHKMo8 3masnokHol 2eode3uyeckoti cemu HIT (paccmoaHua mexoy nyHKkma-
Mu npuseodeHbl 8 KM)

Trimble u Leica Geosystems yvac-
TUYHO OCBOOOXKZEHBI OT MEPBUY-
HOW MeTpPONOrMyecKom arrecTa-
LMK, NOCKOJSbKY OHU BHECEHbl B
roCyAapCTBEHHbIN peecTtp
CPeACTB M3MepUTeNbHOM TexHu-
KW, HO UX NMepuoamyeckas noeep-
Ka ocTaeTcs 06s3aTeNbHOi.

B HacToAwee Bpema meTpono-
TMYECKUNA KOHTPONb CMYTHUKOBO-
ro 060pyA0BaHUs OCYLIECTBSAET-
ca B Kuee 1 XapbKoBe, 4T0 Hepo-
CTaToyYHo, yuuTbiBas 6oNbLIOE KO-
JINYECTBO TEXHUKM, KOTOPAs 3IKC-
nnyatupyetca B Ykpaure. [loaTo-
My B coctase flsoposckoro HITI
Oblna co3faHa aTaNoHHas reofe-
3n4eckas ceTb hyHAAMeHTaNbHbIX
nyHKTOB (pUC. 3) Ans nposege-
HWA MeTPOJIOrMyecKoi atrecra-
UMM U MOBEPKW CMYTHUKOBBIX
NPUEMHUKOB pa3Hbix mogenen. B
2001 r. ObINO 3aN0XeHO NATb
(hyHOaMeHTaNbHbIX reope3unyec-
KWX MYHKTOB B KOPEHHbIE MOPOJbI
Ha my6uHy fo 4,5 m (ANDR, GOSH,
TSZU, VASL, POLY). Mo3pHee 3Ta-
JIOHHAs ceTb Oblna LONONHEHA Ha-
yanbHbiM (T1) u KoHeuHbiM (T20)
nyHKTamuM o6pasuoBoro 6Gasuca.
Kpome Toro, B 3TanoHHyw reope-
3uyeckyto cetb HITl BkntoyeHa
NOCTOSHHO AelcTBylowWwas 6aso-
Bas ctaHuusa SULP (JibBoB).

Nmes TaKylo 3TanoHHyl reo-
Le3nyecky ceTb (MONUIOH),

MOXHO pellaTb He TONIbKO MeTpo-
NorMYecKne 3ajayu, HO W oue-
HMBaTb (DAaKTUYECKYI TOYHOCTb
HCC-annapatypsl, 4TO AOCTATOY-
HO CNOXHO OCYLWeCTBAATb [pyru-
MU MeToAaMu.

Ha nyHKTax 3TanoHHOM reofe-
3M4ECKON CeTW, HauyuHaa ¢
2002 r., Gbin NpoBefieH PAA 3KC-
nepumeHTanbHbix GPS-KomnaHmii
(HenpepbiBHbIE M3MEPEHUA B Te-
yeHWe NATU U Tpex cyTok) B 2002,
2005-2008 rr. ina 3kcnepumeH-
TaNbHbIX HabMOAeHUA npeumy-
WeCTBEHHO MCNoNb30BaNUCh
CMYTHUKOBbIE NPUEMHUKH
Trimble 5700 ¢ BbICOKOTOYHbIMM
aHTeHHamun. Hanpumep, B 2006 r.
Obll0  3afeiiCTBOBAHO AeBATH
LABYXYACTOTHBIX NPUEMHUKOB
Trimble 5700. N3mepeHus Bbinos-
HANUCH C YACTOTON COHOpA AAHHBIX
15 ¢ npu Macke no yrny Bo3BblLe-
Husa 15° B nepuop akcnepume-
TaNbHbIX HabnoaeHuit Ha HIT pa-
6oTana BpeMeHHas MeTeoCTaH-
L1, HA KOTOPOM KaXAbli Yac n3-
MEepANUCh TeMNepaTypa BO3AyXa,
BAXHOCTb M aTMocdepHoe AaB-
neHne. Ha nyHkTax oopmasnuce
LeTanbHble NPOTOKOMbl Habnoae-
HWIA. Pe3ynbTaTbl M3MepeHMUit
dhopMUpOBaNMCb B  CYTOYHble
taiinbl. 06paboTka HabnogeHui
ocywecTBasiacs B nporpamme
TGO. Kpome TOro, LONOAHUTENBHO
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cos A., [isynut ., [notos B., Bonu-
ko . HayuHbli reopesnyeckuii no-
JIUFOH ANA METPOJIOrNYeCcKoil aTTecTa-
LMW reofie3nyecknx npubopos u Tex-
Honoruii // CoBpeMeHHble [OCTUKE-
HUA reofe3nyecKoil Hayknm 1 npous-

Pa3HOCTM NpPOCTPAHCTBEHHbIX KOOPAMHAT

NYHKTOB 3TaJIOHHOW reofe3nm4yecKou ceTu
y - Tabnuua 2

MeXpAy 3noxaMu HabnaeHUi C y4eToM
CKOPOCTU UX U3MEepeHus

HaumeHoBaHue  Pa3Huua B koopauHatax (2006 — 2005), m BoacTBa. — 2005. — C. 33-44.*
NYHKTOB X Y Z 5. Tpesoro W.C., CaBuyk C.T., Bu-
TZSU 0,0041 0,0020 0,0050 BaT A.M., Buear 0.H. C03p,aHV|e MeT-
VASL 00011 00017 00037 PONOrMYECKOro MOAUIOHA ANs aTTec-

Tauum GPS-npuemHukos // BecTHuk
ANDR -0,0054 -0,0008 -0,0058 reopesun u kaptorpacun. — 2006.
GOSH 0,0002 -0,0027 -0,0030 — Ne3. —C. 10-13.%

MCNONb30BANUCL  MPOTrpPaMMbl
GAMIT u GrafNav/GrafNet, a kKoH-
Tposnb NpuBA3KKM K EBponeiickon
3eMHOI pedepeHLHON reopesu-
yeckon cetu (EPN) ocywectsnsn-
ca ¢ nomouwblo M0 Bernese GPS
v.5.0.

AHanM3 NoayYeHHbIX pesynbra-
TOB M3MepeHUi no3Bonser cae-
NaTb BbIBOA O BbICOKOI TOYHOCTH
onpeaeneHns NPOCTPAHCTBEHHBIX
KOOpAMHAT MYyHKTOB 3TaNlOHHOI
reofe3nyeckoil CeTu, MOCKOMbKY
pasHMLa KOOpAMHAT C Y4YeToMm
CKOPOCTH WX U3MepeHus He npe-
Bblwaet 1 cMm. PparmeHT nonyyeH-
HbIX DPEe3yNbTaTOB U3MEpeHuii
npusefeH B Taba. 2.

C nomowpbto nporpammbl TGO
pe3ynbTathl HABMOAEHNA MOXHO
o6paboTaTtb 6osee KayecTBeHHO,
yem c MOMOLLbIO no
GrafNav/GrafNet. OpHako no-
cnegHee MO obnagaer 6onble
MH(OPMATUBHOCTBIO UM [AET BO3-
MOXHOCTb BU3Yanu3aLUmun pesyiib-
TaTOB M3MepeHUn U OTOPAKOBKM
[aHHbIX, KOTOpble He VIOBIEeTBO-
pAOT MOCTaBNEHHbIM BbICOKUM
Tpe6oBaHusm K napametpy DOP,
KonebaHusm tasbl M KOgy U T. M.

AHanus pesynbratoB 06paboT-
KM MHOFONETHUX CMYTHUKOBBIX
HAOMIOIEH NI HA NMYHKTAX 3TasioH-
HOM reope3nyeckon cetu HITI
No3BOJISET C YBEPEHHOCTbIO YT-
BEPXAATh cnegyolee:

— NpPOCTPAHCTBEHHOE MO0M0-
KeHne (YHAAMEHTANbHBIX MyHK-
TOB CTabWU/IbHO;

— TOYHOCTb OMNpeaeneHus
NPOCTPAHCTBEHHbIX KOOPAWHAT
NMYyHKTOB <1 CM;

— JTaNOHHasA reofe3nyeckas
cetb HITl npurogHa gna metpono-
TMYecKoi arrectauuu M NOBEPKM
CNYTHUKOBBIX MPUEMHUKOB C MakK-
CUMaJIbHO BO3MOXXHOM TOYHOCTBIO.

Bce ato no3sonauno cneuuanu-
ctam HHLU «WHcTutyT meTpono-
TMU» NPU3HATb ITANIOHHYIO reofe-
3UYECKYI0 CeTb Hay4yHOro reope-
31M4eCKOro NosUroHa NpUrofHoOM
ANA MEeTpPOoNornyecKkom arrecrta-
UMM M NOBEPKM CMYTHUKOBBIX
NPUEMHUKOB.

B nepcnektuBe nnaHupytotca
JanbHenlWne UCCNefoBaHna Mo
pa3paboTke cneyuanu3nMpoBaH-
HOW CxeMbl AnA aTTecTauuu u no-
Bepku npuemHukoB MHCC, koTto-
pble UCnonb3yTca ANsa usmepe-
HWA NPOCTPAHCTBEHHbIX KOOPAU-
HaT Ha KOPOTKUX U JJMHHBIX ba-
30BbIX IMHUAX.
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RESUME

The structure and direction of
application of special multifunc-
tional geodetic polygon are con-
sidered. This polygon is aimed for
solution of scientific — technical
tasks including elaboration and
approbation of new technologies
and metrological control for mod-
ern devices of linear measure-
ments.

* Mpumeyanue. Jlutepatypa Ha YKPaUHCKOM si3bIKe C Pe3toMe Ha PYCCKOM U aHTIMIHCKOM s3blIKax.
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Mporpammuoe obecnevyenue « L@ C-Tanka»

"UdC-Tanka™ npegHazHavena gna obpaboTtin marepwanos

2IPOCHEMEN, KDCMOCHEMEN GO CiyTHMECR (konos, QuickBird,

SPOT-5, Irs .

BrixoaHoi npoaykLMed cTaHMy “Tanka” ABnAKTCH;

- hoToCXEMbl, (POTONMEHE, OPTOhOTONNEHG;

- UWppoRLIE MOOENW DENEeda B BUOS TOPHIOHTANEN,
MATPHLE BRICOT, TpeyroneHkos (TINY; A

- ANSKTPOHHEE KAPTH W MNaHel; i

Mporpammuoe obecnevyerme «Tanka-f'UC»

MNporpamma npenHa3HaveHda AnA paboTel ¢
renURHOPMALIMOHHEIMK METEPUANAMW: BEKTOPHLIMK
W DACTPOBLIMK KapTamK, KOCMHYECKHMK W

Mporpammuoe obecnevenne «Tanka-KMNK»

Mporpamma MENRONEIYETCH ANS NONEsor gewnhpuposaHus

W MO3BONAST BRCTH GOOP CeMaHTHEM HeMOCPENCTBEHHD B %
snerTpoHHY kapTy. [Nporpamma momwer paborars »
COBMBCTHO G Ne00ean4eCkiMK CyTHHEDBLIMM

npueMHuEanMi Javad, BeinonNHAS BCe QYHKLWK KOHTPOMNEPAE.
MporpamMma NOIB0NAET BLHMNONHATE NONSBYID

reQRe3MHeckyD CheMky.
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TEXHOJIOTUU

0630P PYHKLUWUOHAJNBHbIX
BO3MOMXHOCTEN NO «TANNKA-KNK»

A.N. An4yunos (NNY PAH)

B 1972 r. okoH4Mn JIeHMHTpaACKOe BOEHHO-TOMOFpadhuyeckoe yuunuiye, B 1982 r. — reopesunyeckuii pakynstet
BoeHHO-MHKeHepHoit akapemum uM. B.B. Kyitbbiwesa. B HacToswee Bpema — 3aBeaytolnii 22-it naboparopueit
WHctutyTta npobnem ynpaenequs PAH um. B.A. Tpane3HukoBa, npesugeHT fpynnsl komnawuit «Tanka». [oKkTop
TEXHUYECKUX HayK, npoteccop. 3acyKeHHbI pabOTHUK reofesnu u kaptorpacdum PO.

B.b. Kekenupse («Tanka-T[AB»)

B 2000 r. okOH4YMN rOpHbIN hakynbTeT MOCKOBCKOTO OTKPBITOTO YHMBEPCUTETA MO CMELUaNbHOCTU «FOPHBbIN
MHXeHep-mapKuweigep». C 2000 r. no HacTosuiee BpeMA — MAAAWNIA Hay4HbIi COTPYAHUK 22-it nabopatopuu
NUNY PAH. C 2002 r. — 3amectuTenb reHepansHoro aupektopa HM® «Tanka-TAB».

B.B. Koctun («Tanka-TNC»)

B 1998 r. OKOHYMN MexaHWKO-maTeMmaTuyeckuit dakynster MIY um. M.B. JloMmoHOCOBa no cneuuanbHOCTH
«MaremaTtuk». B HacToslee BpeMs — CTaplwmii Hay4YHbIA coTpyaHuK NHcTuTyTa npobnem ynpaenerus PAH um.
B.A. Tpane3HukoBa, pykosogutenb otgena nporpammupoBaHus 000 «Tanka-TUC». Kanpupat ¢usumko-

MaTeMaTuyeCKnX Hayk.

MporpammHoe obecneyeHue
«Tanka-KMK» npepHasHauyeHo
AN paboTbl Ha KapMaHHbIX (Ha-
NaflOHHbIX) MEPCOHaNbHbIX KOM-
nbtotepax (KMK) u ucnonbayetcs
AN CO3AaHMA W 0OHOBNEHUS
KapT 4 nnaHoB. OYHKLMOHANb-
Hble BO3MOXHOCTW NpPOrpammsl,
OMnMCaHHble aBTOPaMu B XypHane
«leonpocu» N 3-2007, cywect-
BEHHO pacwupunucb. B HacTos-
wee Bpema M0 «Tanka-KMK» nos-
BonseT paboTath ¢ rpaduyecku-
MU AaHHbIMW B BEKTOPHOM U pac-
TpoBOM (hopmarax, o6pabaTbiBaTh
pe3ynbTathl TOMOrpacduyeckon
CbeMKW MECTHOCTU C MOMOLYbIO
reofe3nyeckoit CMyTHUKOBOM an-
napatypbl, 3J€KTPOHHbIX Taxeo-
METPOB, Jla3epHbiX PYAeToK U
APYruX WU3MepuUTeNbHbIX npubo-
poB. ®akTuyecku, ato — «NC Ha
NafoHu», obnajatolas Kak Bo3-
MOXHOCTIMWU HaBUrauuu u npo-
CMOTpa TreonpoCTpaHCTBEHHOM
MHbOPMaLMK, TaK U Pa3BUTbIMU
CpencTBaMM pefakTUPOBaHUA U
cbopa [AaHHbIX O MECTHOCTHU.
MporpaMma no3BonseT npuceau-
BaTb 00bEKTaM BEKTOPHOMN KapTbl
He TONbKO CEMAHTUYECKYl WH-
copmaumio, HO W ayguo-, BULEO-

MHbOpMaLMio, TEKCTOBbIE AOKY-
MEHTBI.

«Tanka-KIMK» sBnderca «mnag-
e cecTpoi» nporpammbl s
KamepanbHbIXx paboT Ha nepco-
HanbHbIX KOMMbloTepax «Tanka-
TNC» n nmeeT obwmii ¢ Hel dhop-
MaT NpOeKTa, T. €. MPOeKThl, COo-
3naHHble B «Tanka-TNUC», moryt
pepakTupoBatbcs B «Tanka-KMK»
u Haobopot. Mpu 3TOM npoekT
MOXHO NPOCTO CKOMMPOBATh Kak
AvpekToputo. Pasymeetcs, Tpyno-
MKMW B BbIYNCAUTENBHOM MNna-
He cpeacTBamu 061afaeT TONbKO
«Tanka-TUC», Hanpumep, 3Kcnop-
TOM 1 UMNOPTOM [LaHHbIX B Pa3HO-
o6pasHble hopMmaTkl, 3anpocamu
W TPYNMoBbIM PeAAKTUPOBAHUEM,
paboToii B CTEpeo pexume, neva-
Tbto ¥ pp. OpraHusauus pabot
nospasymeBaeTt, 4YTo Mnosb3oBa-
Tenb co3paeT npoekT B «Tanka-
INC», a 3arem konupyeT ero Ha
KNK B «Tanka-KMK». B «Tanka-
KMNK» peructpupytotcs u obpaba-
ThIBAIOTCA reofe3nyeckne AaH-
Hble, NPOBOANTCA fewntdpupoBa-
HUe M300paKeHuii, onepaTuBHO
pefaKkTUpyloTCa KapTbl (MAaHbl) 1
BbINOJHAOTCA HEOOXOAUMbIE NO-
fleBble U3MepeHus, nocje yero

MPOeKT NepeHoCUTCA Ha nepco-
HanbHbI KOMNbloTep (HOYTOVYK) B
MO «Tanka-I'NC», roe n npouncxo-
AMT ero OKoHYaTenbHas 06paboT-
Ka M nepesof flaHHbIX B Tpebye-
Mblit BbIXOLHOM hopmart. BmecTe ¢
TeM, CO34aBaTb HOBble MPOEKTHI,
MEHATb UX COCTaB: J00OaBNATL U
yoANATh KapThl, PacTpbl, NPUBA3bI-
BaTb PaCcTPbl K MECTHOCTU, MOXKHO
u B «Tanka-KMK». Kpome Toro, cy-
lWecTByeT obneryeHHas Gecnnar-
Haa Bepcua «Tanka-TUC» —
«Tanka-TNC Naiit», KoTopas Tem
He MeHee ABNAETCA NONHOMYHK-
LMOHANbHON B 4YacTU CO3[AHUA
npoektoB ana «Tanka-KMK» wu
B3aMMOJENCTBUA C re0fjaHHbIMU B
CTaHAApTHbIX (hopMaTax, B 4yacT-
HOCTU, B HEN eCTb BCe KOHBepTe-
pbl BEKTOPHbIX M PacTpoBbIX KapT.

LUundposas doTorpammerpuye-
cKkas ctaHuma «L®C-Tanka» nos-
BOJISIET TOTOBUTb NPOEKTHI B thop-
matax «Tanka-KMK» u «Tanka-
TNC». Takum 06pa3om, Npu u3ro-
TOBJIEHWUU KApT NO AaHHBIM 3a3pOo-
u Kocmocbemkn B «L®C-Tanka»
MOXHO BbINOSHUTL PaboThl MO CO-
3[aHKN0 opTOOTONNAHOB U LU-
pOBbIX KapT C npefBapuTenbHON
KamepanbHol 06paboTkoit, a B M0
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Mpeurr Hapra Bug F E

lpumep nodknroyeHus yHKyuu
«Npo3payHbIl ysem»

«Tanka-KIMK» nposectn nonesoe
JewndpupoBaHue, BHeCTU pe-
3yNnbTaThl reofe3nyeckux n3mepe-
HUiA n chopmuposate TMC-npo-
ekT.

B opgHom npoekte «Tanka-
KMK» moxeT copepartbes noboe
KONMYeCcTBO pacTpoBbiX W306pa-
XEHWN, NPUBA3AHHBIX K MECTHOC-
TW. ®ainbl pacTpoB MOTyT UMeTb
¢dopmarsl TIF, BMP n JPEG pas-
ANYHbIX MoauduKaumuin. Ons yc-
KOPEHWs OTPMCOBKW Ha MOHUTOPE
KMK 6onbwinx no o6bemy pactpos
peKomeHAaytoTCA topmartsl
TILED_TIF wau TIF_JPEG. KoH-
BepTep B 3TV opmaTbl UMeeTcsa B
N0 «Tanka-F'NC (Jlaiit)». OrpaHu-
yeHuit no obvemy ainos pac-
TPOBbIX M306paXKeHUN HET, ras-
HOe, 4TOObl OHM MOMelanuch Ha
kapte namaTtu KMK. Oto6paxeHne
KaXjoro pactpa HacTpauBaetcs
MHpuBMAyanbHo. Tak, BbiGpaB
(YHKUNIO «NPO3payHbIi LBETY,
MOXHO O[JHOBPEMEHHO BULETb
ABa pacTpa Ha OfHO W TO e Mec-
10 (pUC. 1), Hanpumep, KoCMUYec-
KW CHUMOK M OTCKAHWPOBAHHYIO
OymaxkHyto kapTy. Kpome Toro,
MMelTCA HACTPOMKKU APKOCTH,
KOHTpacTa v MHTEPNONALUK.

MpuBs3ka pacTpoBOro M306-
paXeHus K 00beKTaM MeCTHOCTM
BbINONHAETCA HENoCPeACTBEHHO
Ha KIMK. LWwnupoko passutele
CpeAcTBa pefakTopa NpuUBA3KM
pactpoB B «Tanka-KMK» no3so-
NAT pefakTMpOBaTh KOOPLUHA-

Thl TOYEK NPUBA3KM KaK BU3yalb-
HO, TaK U NO MX YNCIEHHBIM 3Ha-
yeHuam (puc. 2). B uvactHocTy,
HEMOCPeACTBEHHO B MOJIe MOXHO
NpUBA3aTh PacTpbl N0 06bEKTaM C
M3BECTHbIMU KOOpPAMHATaMMu (Ha-
npumep, nyHktam TC) unn nsme-
peHHbIMU € nomolbo GPS, oTcka-
HUPOBaAHHYID ByMaXHyl TOMo-
KapTy Nno nepeceyeHnsM KOOpAu-
HaTHbIX IMHKIA 1 T. A. Ecan B pac-
TpPe VXKe COMEepPXWUTCA NpUBA3KA
(GeoTiff), To npu pobGasneHuu B
MPOEKT 3TOT pacTp aBTOMaTUyec-
Ku bymet npueszaH. B «Tanka-
FUC (JTaiiT)» MOXHO NpWBA3bI-
BaTb PacTpbl, MCMoNb3ys BHeL-
Hue dannel  Gopmato TAB
(MapInfo), TFW (OziExplorer), 3a-
rpyXaTb ¥ NpUBA3bLIBATbL AaHHbIE

Pexxum npusssku pacmpos

KOCMUYECKOW CbEMKM CO CRYTHU-
KOB Ikonos, QuickBird,
WorldView, SPOT-5 u3 dopmatos
MOCTABLUIMKOB JaHHbIX.
BekTopHble KapTbl B dopmare
«Tanka-KMK» BkntoyaloT Tovey-
Hble, IMHENHbIE, N0WaAHbIE 00b-
€KTbl U BEKTOPHbIE 3HAKU pa3ny-
HbIX TUMOB C [BYXMEPHbIMU WU
TPEXMEpPHbIMU  KOOpAMHATaAMMU.
Knaccudukatop Kaptel umeeT
LPEBOBUIHYIO CTPYKTYPY U MOXET
cofiepXaTb CloXHble rpaduyec-
kue ctunu. lMonb3oeatento knac-
cudmKaTop NpefCcTaBNseTcs B BU-
[ie AepeBa, CN1CKa C BO3MOXKHOC-
TbIO MOWCKA UK TabauLbl KapTu-
Hok. lpepycmoTpeHa paboTa B

OLHOM MpPOEKTE C HECKOJbKUMM
KapTamu ofHoBpeMeHHo. 0Tobpa-
KEHWe KaXAoW KapTbl, BO3MOX-
HOCTM BbIGOpPa, pefaKTMpPOBaHUs,
nokasa ee 06bEKTOB, Hagnucei K
HUM, FEHepUpyeMbIX MO CEMAHTM-
Ke, HacTpauBalTCA WHAUBUAY-
anbHo.

N3 BaxHbIX 0cCobeHHOCTel
nporpammbl clefyer OTMETUTb
BO3MOXHOCTb MPUNUCHIBATL JIt0-
6oMy O0OBEKTY NpOMU3BONbHOE
4MUCO CCbiNOK Ha dainel (nbo-
ro Tuna) u paboty c aTumMmn dan-
NaMWU BHYTPEHHUMU CpPEACTBaMMU
C 3aperncTpupoBaHHbIMU B CUC-
Teme nporpammamu (puc. 3).
0ObEKT KapTbl MOXHO CHabAWTH
3BYKOBbIMU KOMMeHTapuamu, o-
TorpadumaMu, TEKCTOBON [JOKY-
MeHTauuei u 1. a. Hanpumep, ec-
AW UCnonHWTENb NpU Aewncdpo-
BaHWUM 3aTPyAHAETCA B onpegene-
HUW TeX UNU UHbIX CBOWNCTB 00b-
€KTa Ha MeCTHOCTM, OH MOXeT
npukpenuTb QoTorpadum 3toro
06beKTAa K COOTBETCTBYIOWEMY
00beKTy Ha KapTe W [06aBUTH
OnucaHue BO3HMKLWel npobnembl
B BuAe 3ByKoBoro ¢aina. 1o
NO3BONUT B faNbHEIEM NpHU Ka-
MepanbHoi 06paboTke NpaBuib-
HO onpegenuTb Knaccudukauuio
006beKTa U ero xapaKTepucTUKK
(puc. 4).

«Tanka-KMK» copepxut ynob-
HbI peAaKTOop, NO3BONAIOWMIA Ha-
JKaTUeM CTUNYCa Ha 3KpaH Co3da-
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Pa6oma c 06bekmom; cemaHmuKa u ¢aiinibl, npUNUCAHHbIE K 06beKmy

BaTb, yAaNATb U MOANDULMPOBATD
06bekTbl (puc. 5). KoopguHarbl
00bEKTOB MOXHO BBOAMUTb BpYY-
Hylo, cYuTbIBaTL M3 hanna u co-
XpaHATb B (ain. Bce onepauum
No peAakTMpPOBAHUIO KapTbl npu
HeobX0AMMOCTN NErKO OTMEHUTD.

3ameHa 3nemeHmos o6vekma

B nporpamme «Tanka-KMK»
“MeeTcs BO3MOXHOCTb CbeMKU
0ObEKTOB MECTHOCTW MpU NOMO-
LY NPOMepoB C UCMONb30BaHNEM
METOAO0B «[BOWHON 3aCeYKM»,
«nepneHAMKynapa W cTBopa»
(puc. 6) u gp. OHM No3BONSAIOT MO
M3BECTHbIM PaCCTOAHUAM OT Bbl-
OpaHHbIX TOYEK MOCTPOUTL Ha
KapTe HoBble 0GBEKTI.

Mporpamma ynpaenseTr pabo-
TO CNYTHMKOBOrO MpUEMHUKa:

NOKa3biBaeT KOMUYECTBO CMYTHM-
koB B co3se3auu, PDOP, RMS wu
Apyrue napameTphbl; BKIKOYAET 3a-
MUCb AAHHBIX CO CMYTHUKA; Bbl-
NONHAET OCHOBHble HAaCTPONKM
NPUEMHMKA M NpoLecca CbeMKM,
T. €. MOXET MOJIHOCTbO 3aMEHUTb
nosieBoil KOHTponnep. B HacTos-
llee BpeMs nporpamma noagep-
XuBaeT paboTy C reofesnyecku-
MU CMYTHUKOBBIMU MPUEMHUKAMU
tdupm JAVAD GNSS (CLIA) wu
Magellan (CLLA), a Takxe ¢ 60nb-
WWHCTBOM HABUTALMOHHBIX CMyT-
HUKOBbIX MPUEMHUKOB. 3TU yCT-
pOMCTBA MOTYT GbITb MOAKMIOYEHbI
K KMK yepe3 Bluetooth, RS232 u
WHTepHeT (ans ynpaBneHus yaa-
JIeHHON 6a30BOIi CTaHLMeit), Tak-
e MOoXeT ObiTb MCMNOoNb30BaH
BCTpoeHHbI B KIK cnyTHUKOBbI
npuemHuk MHCC.

OctaHoBuMCA nogpobHee Ha
peXuMme B3aMMOAeNCTBUSA C BeK-
TOPHOMN KapTOi NpuW BbIMONHEHUN
CbeMKM Ha MECTHOCTU C MOMOLbIO
CNyTHUKOBOrO npuemHuka. MO
«Tanka-KIMK» nossonset ocyuwe-
CTBNIATb CbEMKY B PeXUME peasib-
HOTO BPEMEHM MpPU NOMOLYM CMyT-
HMKOBOTO MPMEMHMKA U Cpa3y 3a-
MUCbIBAaTb MOJyYEHHbIE laHHbIE B
npoekT uncdpoBoii kKapTsl. Mapan-
NIefIbHO CO CbeMKO BefeTcs 3a-
NUCb TPEKOB ([AHHBIX CO CMYTHM-
Ka), HEOOXOAMMbIX ANs mojyye-
HUS TOYHbIX KoopauHaTt. Mpu
3TOM BO BPEMSI CbEMKM MOXKHO
BbIOpPaTh KOA CO37aBaeMoro o0b-

eKTa U 3anucaTb CEMaHTUYeCKYHo
uHdopmauuio o Hem. Kpome Toro,
nonb3oBaTeNb, 0Xupas noayye-
HUS MPOCTPAHCTBEHHBIX KOOPAM-
HaT HeOoOXOAMMON TOYHOCTH, MO-
KET NpoBOAUTL Onepauuu no ae-
wrdprpoBaHmio.
MpuHUMNManbHO BAMHbIM
(haKTOM, CylLLeCTBEHHO NOBbIWAL-
UMM BO3MOXHOCTU MPOrpamMmbl
no cpasHexuio ¢ apyrum MO, se-
nsetca 1o, uto «Tanka-KIMK» nos-
BOJISET He TONMbKO CO3AaBaTh Ha
KapTe 06GbeKTbl Ha OCHOBAHUM Mo-
NEBbIX M3MepeHUi, HO U NpPUBS-
3bIBaTb 3T U3MEPEHUSA K VKE Cy-
wecTtByloWMmM obbektam (abpu-
cy), a TaKkke TpaHcdOpMMUpPOBaTH
06bEKTbI MO pe3yabTaTam usmepe-
HUIA (KaK B peXume peanbHoro
BPEMEHM, TaK M B KaMepasbHbIX
ycnoBusax). A6puc, HapucoBaH-
Hblil OT pyKK, nocne 06paboTku B
KamepasibHbIX YCIOBUAX «NpeBpa-
LWaeTcsA» B TOYHYIO KapTy. peob-
pa3oBaHuWe NPOUCXOLUT Cleayio-
wum obpasom. Mpu npoBeaeHnUn
CMYTHUKOBBIX WM3MEpPeHUN Mosb-
30BaTe/ib M3MepseT He BCe, a
TOJIbKO HECKOJIbKO BepwuH (yr-
noB) obbekTa. Mi3amepeHHble Bep-
WKHbl yKa3blBalOTCA Ha abpuce.
3aTeM, B KaMepanbHbIX YCNOBUAX
no pesynbTaTaM W3MEpeHwuii Bbl-
nonHseTca TpaHcdopmauus 06b-
ekTa. [lpn 3TOM n3MepeHHble Bep-
WKHbEI NPUOBPETaOT TOYHbIE KO-
OpAMHATLI B COOTBETCTBUM C JaH-
HbIMU WM3MEPeHWii, a BepLMUHbI

Mpouer Kapra Bag F E

Pexxum «nepneHOUKynAp u
cmeop»
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CvemKa BepuwiuH 06bvekma, mpaxcgopmayus 06beKma no UsMepeHuam

06beKTa, KoTopble He u3Meps-
NNCb, CTPOATCA OTHOCUTENBHO U3-
MEPEHHbIX METO[OM OPTOrOHab-
Horo npeobpasoBaHus. TpaHc-
thopmaLunio 06bEKTOB MOXKHO Bbl-
nonHaATs B M0 «Tanka-KMK» B no-
neBbIX ycnosusx (puc. 7).
lfomumo  TONOrpaduyeckoi
CbeMKM MECTHOCTU C MOMOLLbIO
cnyTHMKoBOM annapatypsbl, 10
«Tanka-KMK» obecneynBaer oc-
HOBHble BO3MOXHOCTU CNYTHUKO-
BOW HaBUrauuu: onpepenseT npo-
CTPAHCTBEHHOE MOJOXEHWe, Mo-
Ka3blBaeT CKOPOCTb 4 Hanpasfe-
HUe [BMXKEHUs, BbICOTY. ITO N03-
BONIAIET BIXOANTb K YKa3aHHOW Ha
KapTe  Touke Ha3HayeHus
(puc. 8). Mpuuem npubauxeHue
K 3TON TOYKe MOXeT COMpOBOX-
AaTbCA 3BYKOBbIM CUTHANOM.

Hasuzayus: 861x00 K moyke
Ha3HayeHus

Mporpamma nopaepxuBaer
paboTy C 3NEeKTPOHHbBIMU Taxeo-
MeTpamu. B aTom cnyyae ucnonb-
3yeTcA chefywolas TexHonorus
pa6oTbl. C NOMOLbIO 3IEKTPOHHO-
ro TaxeoMeTpa UCMOIHUTENb NpPO-
BOAWT M3MepeHus, a Ha KapTe
yKa3blBaeT U3MepAeMyto BepLINHY
COOTBETCTBYIOIEr0 00beKTa. Ta-
KUM 00pa3oM BbIMOJHAETCS CbeM-
Ka 3aflaHHON TeppuTopuMu. 3aTem
npoekT, co3aaHHbii B N0 «Tanka-
KMK», 1 n3mepeHHble 3NeKTPOH-
HbIM TAXEOMETPOM AaHHble B BUJE
TeKCTOBOro (baina KomupyioT Ha
NK B MO «Tanka-TUC». Mo pe-
3ynbTaTaM 006paboTKM B 3/eK-
TPOHHOM KapTe CO3[aeTCA OTCHA-
TbIW Y4aCcTOK MecTHOCTWU. B 3Tom
cnyyae pauHble B M0 «Tanka-
KMK» Heobxopumbl TONbKO Ans
COMOCTaBNIEHNs TOYEK, Ha KOTO-
pbIX BbINOSHEHbI U3MEPEHMA 3Nie-
KTPOHHbIM TaXeOMeTpPOM, C TOYKa-
MU MECTHOCTM Ha KapTe, T. e. 10
«Tanka-KIMK» ucnonb3yetca Kak
abpUCHBIi ypHan.

Mporpamma MmeeT MpofyMaH-
HbI 3PrOHOMUYHBIA UHTEpdeic.
YnpaBneHue wn3obpaxkeHuem Ha
skpaHe KIK ocywectBnsetcs 3a
CYeT CABUIOB C NMOMOLLbIO [KOM-
CTWKA U CTUNYCa, MaclwTabuposa-
HMEM MO NpPAMOYrOAbHUKY MU
BbIOOpPOM MacwTaba M3 cnucka.
[ns TOro, 4TOObLI MUHMMU3UPO-
BaTb MCMOMb30BaHWE CTUNyCa B
NONEeBbIX YCNOBUAX, OCHOBHblE
3/1eMeHTbl yNpaBieHns npopyod-

JIMPOBAHbl  COOTBETCTBYIOWMUMY
KHOMKaMu, oToOpaxkaembiMWU Ha
skpaHe KIK, HaxaB Ha KoTopble,
MOXHO 3aMmycTUTb Heobxopumble
yHKUMK. B yacTHOCTHM, OCHOBHOM
npouecc CbeEMKW C MOMOLLbIO
CMYTHUKOBLIX MPUEMHUKOB MOXKET
ObITb NPOBEAEH 63 1Cnonb3oBa-
HUA cTUnyca.

BctpoeHHbie B 10 koHBepTepsl
obecneynBaoT 0OMeH AaHHLIMKU
Mexay pacnpoCcTpaHeHHbIMK 3a-
pYyOEXHBIMW U POCCUNCKUMU NPO-
rpammamu, Takumm kak MapInfo
(MapInfo Corp., CLA), ArcInfo
(ESRI, Inc., CWA), AutoCAD
(Autodesk Corp., CLUA), «Kapta
2008» (Kb «MaHopamay), «HeBa»
(NY PAH).

B HacTosAwee Bpema npo-
rpaMmHoe obecneyeHue «Tanka-
KMK» ctano He3ameHWMbIM mno-
MOLLHMKOM NpW NONeBoM fewnd-
PUPOBaHUM a3P0- U KOCMUYECKUX
LAHHbIX, @ PaclMPEHHble BO3-
MOXHOCTU PaboThl C pasiuyHbIMU
reofesnyecknmMu CpepcTBamm us-
MepeHuit no3sonsaoT 3deKTus-
HO ero UCnosb30BaTb NpU BbINOA-
HeHun Tonorpacdo-reogesunyec-
KNX W 3eMieycTpOUTEeNbHBIX pa-
60T. 310 MO MOXET HaliTh WKpo-
Koe MpuMMeHeHMe Mpu BbiMOJHe-
HUW 3KONOTUYECKUX CbEMOK, pas3-
JINYHBIX BUAOB J1€COYCTPOUTENb-
HbIX PaboT, OLEHKN MOCNefCTBMIl
ype3BblYalHbIX CUTyaLUn U B
LpYrux o6nacrax.

JononuntensbHyto uHdopma-
umio o «Tanka-KMK» u pgpyrux
nporpamMmax, ynoMWUHaemblx B
CTaTbe, MOXHO NONYYUTH Ha calTe
http://gis.talka2000.ru.

RESUME

The Talka-PAD field software
compatibility with both the Talka-
GIS office software and the DPW-
Talka at the project level is
marked. A sequence of operations
in the Talka-PAD software for ref-
erencing and interpreting aero-
and space imagery, creating and
updating plans and maps using
satellite geodetic instrumenta-
tion are described as well as the
ground topographic survey with
total station.
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OAWH U3 OCHOBATENEN KOMMAHUM
CGS PLUS MATUAC 3ANH 0 PLATEIA,
AUTODESK U KPU3UCE

Kak u nouemy 6bina opravu-
30BaHa KomnaHua CGS plus?

B 1988 r., nocne OKOHYaHuA
cTpouTensHoro dakynsteta YHu-
BepcuTeTa J106nsHbI, MHE nocya-
cTMBMAOCL paboTatb B OfHOM U3
KPYNHENWMNX CTPOUTENbHBIX KOM-
naHuin CnoBeHuu, roe 8 3aHuUMan
BOMKHOCTb MeHepxepa no CAlP
M oTBeYan 3a uHxeHepHoe [10.
IMeHHO TOrma s OUEHUN He3ame-
HumocTb AutoCAD. A Bce Hava-
N0Cb C pa3paboTKu Nporpamm c
nomoubto Autolisp ans asToma-
TU3aUMM PYTUHHBIX MPOLECCOB.
BricTpee Bcex Moo paboTty oLe-
HUAW TPOEKTUPOBLIMKW [OPOT,
TaK KaK, aBTOMATM3MPOBAB «Te-
KYUKY», YOANOCb CIKOHOMUTb UM
Maccy BpemeHu. BmecTto ToTrO,
yToObl TPATUTL [BE-TPU Hepenu
Ha YepyeHue nonepeyHsix paspe-
30B, OHUM CNPABAANUCL C TEM XKe
06bemMoM paboT 3a OAWH-ABA LHS.
Takum ob6pa3om onpeaenunach
cyTb  Oyagyweil  nporpammbl
Plateia. Mpopa6oTaB Tpu ropfa,
Mbl ¢ Konneron Tomawem JAumHu-
KOM pewwunm npoaosKuTb 3aHU-
Matbcs pas3paboTkamu M0 B 3Toi
06nacTu, HO yXe B COOCTBEHHOM

kKomnaHnuu. U B8 1991 r. poaunacs
komnaHua CGS, Ha3BaHue KOTO-
poii  pacwudpoBbIBaeTCa  Kak
Computer Graphics Systems.

Kakue HanpaBneHus 6binu v
0CTaTCA NPUOPUTETHBIMU
Ans Bawei kKomnanuu?

CeropHs, noytu 20 neT cnycrs,
Mbl MO-NpeXHeMy co3AaemM npo-
rpammHoe obecneyeHue B obnac-
TW [OPOXKHOTO MPOEKTUPOBAHMUS,
napannenbHo pa3BuBas U MHOXe-
CTBO ApYrux HanpasyieHW.

OpHoit M3 nepBbix pa3paboTok
Obln  MpOrpamMMHbIi  KOMMIEKC
Hydraulics ans npoekTupoBaHus

CUCTEM OYUCTKM U NOAAYU BOfbI.
MoyTn 10 net Mbl 3aHUMANUCh CO-
3gaHuem M0 B 06nacTu cTpouTens-
CTBa peyHbIX BofgHbIX nyTen. Kpo-
Me CUCTeM aBTOMATU3MPOBAHHOIO
NPOEKTUPOBAHMUA Mbl pa3pabarbl-
Banu M’MC-npunoxeHns ans TpaHc-
MOPTHOMN OTPACAU U FTOPOACKOM UH-
tpacTpykTypsl. A Hanbonee mono-
AbIM HanpaeneHuem paboTel KOM-
NaHWM MOXHO CYMTaTb NPOrpamMM-
Hoe obecneyeHune ans NPoeKTUpo-
BaHMA XKene3HblX AOPOr.

TaK 4To, NpoAOMKas pa3BMBaTh
pewenus ana CAIP, komnaHus
CGS plus Bce 6onblue ykpennset
no3nuMmn no noppepxke uHdbpa-
CTPYKTYPHbIX MPOEKTOB, BKNOYaAA
aBTOMOGMbHbIE U Kene3Hble [0-
poru, cuctembl TpyGOMpPoOBO.OB,
asponoptbl. B Kpyr Hawux uHre-
pecoB BXOAAT NPOEKTbl AnA
TPAHCNOPTHOW OTPACcAu U ropog-
CKUX TEppUTOpUMN, KOTOpblE YBA-
3blBalOTCA C npobnemMamu 3Kono-
run. [Ins 3Tux Lenei B KOMNaHuu
CylecTByeT OTAen, cneuuanusu-
pylowWwuMinca Ha annapartype pAns
MOHUTOPUHTa. OgHY M3 KITIOYeBbIX
NO3MLMIA 3aHUMAET METEOPONOrU-
yeckas MH(MOpPMaLMOHHAA cucTe-
Ma onsa gopor CnoeHuu, KoTopas
ABNAETCA COCTABHOM YacTbio web-

Komnanus CGS plus 6bina ocHoBaHa B 1991 r. Matuacom 3aitHom
u Tomawem [umHukom. LUTat KomnaHuu, wTab-KBapTMpPa KOTOPOI
HaxopuTcs B Jlo6nsaHe (CnoseHus), BkitoyaeT 6onee 30 BbICOKOKBA-

JMGULUPOBAHHBIX CMELMANUCTOB.

Komnanus CGS plus 3aHuMMaeTcs pa3pabOTKOW NporpamMmHoOro
obecneyeHus Ans aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUA TPaXx-
AAHCKUX W MPOMbILWNEHHbIX 06BEKTOB, BK/IIOYas 00beKTbl UHbpaCT-
PYKTYpbl — aBTOMOGOMAbLHbIE U Kene3Hble goporu. CGS plus npeana-
raeT OTPac/NeBble WHXEHEPHbIE PELIeHUs, CO3AaHHble Ha OCHOBE
nnatdopmbl Autodesk: Plateia, Ferrovia, Aquaterra, Civil 3D
Extensions. B HacTosilee BpeMs NporpaMMHOe obecneyeHne Komna-
HUW pacnpocTpaHseTcs 6onee yem B 20 CTpaHax MUpa.

B 2007 r. CGS plus ctana ogHOM W3 NATM KOMNAHWUEN B MUPE, NMO-
nyuusweit cratyc Autodesk Preferred Industry Partner — Civil 3D.
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npunoxexus MapGuide u nosso-
NAET PEMOHTHO-3KCNyaTaLMoH-
HbIM KOMNAHUAM yCNEeWHO ocyLle-
CTBAATL HabofleHne 3a cocTos-
HWeM [OpOor B 3UMHee BpeMs.

-~ CGS plus — opHa u3 nATM
KOMNaHWi, KOTOpble UMeloT
craryc Autodesk PIP. bnaro-
papAa yemy Bawei KomnaHum
VAANOCb BO6UTLCA TAKOrO yC-
nexa?

C momeHTa ocHoBaHua CGS
plus mbl BepuM B BO3MOXHOCTM
komnaHum Autodesk u ee peuwe-
HWIA 1 NO3TOMY HUKOTAA He UCKa-
N anbTepHATUBHBIX NnaTdopM.
Mopoit 6bIBaNO HENPOCTO GbICTPO
apfanTupoBath peweHus Autodesk
nof HawwW 3aAayun, HO, C ApyroW
CTOPOHbI, 3TO [,ABaNO0 LWAHC one-
peauTb KoHkypeHToB. Korma B
2004 r. noaBunacb nporpamma
Civil 3D, n paxe paHblue, Korga
Mbl TOJIbKO Y3HaN O TOM, YTO OHa
BbIXOAMT, Mbl MOMBITANIUCE HANTU
cnocobbl, KaK Ha 3ToM 3apabo-
Tatb. [lenanu 310 4ecTHo, YyeMm u
3acnyxunu npusHarue Autodesk.
Mbl ropgumcs Tem, 4To sABAsieMcs
oTpacneBbiM napTHepom
Autodesk Preferred Industry
Partner no Civil 3D. Kpome Toro,
Hawa KOMNaHWA  BbINOMHAET
60NbLOIN 0O6bEM IKCMEPTHBIX pa-
60T, pe3ynbTaThl KOTOPbIX Mbl Npe-
pocrasnsem Autodesk, a Takxe
pa3pabarbiBaeT paznnyHblie Npu-
noxenus ana Civil 3D. NMpumepom
MOXET CNYXNUTb CO3[aHNe MOLYNS
Cartogramma.

~ CGS plus 3acnyxuna penyra-
LMo pa3paboTuMKa BbICOKO-
KJIaCCHbIX NPOrpamMM, B KOTO-
PbIX MaKCUMANIbHO YYUTbIBA-
I0TCA NOTPEGHOCTU NOJNb30-
Batens. Kakoe KosnuuectBo
CneuuannucToB UCNoNb3yT
cerofHs B cBoeil pabote
NporpaMmMHbIii  KOMMNEKC
Plateia?

Y Hac [0BO/MIbHO OGWUPHBLIN
CMUCOK Nonb30BaTeneil — 0KoNo
Tpex TbicaY B 3anagHon Espone u
Poccun. U a yBepeH, uto um pei-
cTBUTENbHO HpasuTca Hawe [10.
N3BeCTHbI NULLb €AUHUYHbIE CNy-

Yau, Koraa KAWeHTbl Mepexopunu
Ha Apyroe nporpamMmmHoe obecne-
yeHue.

MK Plateia — npoctoe, opuru-
HanbHOe, CUibHOE U rubKoe pe-
weHne. MMeHHO 3TUM OH C Mo-
MeHTa nossneHus B 1993 r. npu-
BNIEK W NPUBJEKAET CErOAHs Cre-
UMANUCTOB MO NPOEKTUPOBAHUIO
fopor.
~ Kakoe BneuatneHue cnoxmu-

nocb y Bac 06 ocob6eHHOCTAX

pa6otbl B Poccumn?

MHe Kaxercs, 4TO KoMnaHus
CGS plus HaxoguTCs NUWb B Hava-
ne nytu. Mbl noHsanu, uyto B Poc-
CUM BHefpeHUe NpPOrpaMMHbIX
pelweHnit A8 NpoeKTUPOBaHUA
LOBOJIBHO CJIOXHbI mpouecc ¢
TOYKM 3pEHUA BEeNCTBYIOWMX Tex-
HUYECKMUX CTAHAAPTOB M 0COOEeH-
HocTel npoekTuposaHua. C no-
MOLLbIO HAWWEro NAPTHEPA — KOM-
naHuu  Consistent  Software
Distribution mHoroe yaanocs n3y-
4uTb (B TOM YMCNE PYCCKMIA A3bIK),
HO NMPeACcToUT caenats ele 60Jb-
we. Npenmyuectso nepea Apyru-
MU MPOTrPaMMHBIMU PELIEHUAMU
Mbl BUAMM B CNOCOOHOCTM paspa-
6aTblBaTb MpPOCTbIE, WHTYUTUBHO
MOHATHbIE U, B TO e BPeMs, Bbl-
COKOTEXHONOrNYHble Npuoxe-
Hus. Mbl cynTaem, yto nyywee M0
HEe JOMKHO BObITb CNOXHbLIM B OC-
BOEHWM, W CTapaemcs 3TOro fo-
6uTbCA. Y NpPOEKTUPOBLIMKOB K
TaK MHOro npo6sieM, No3TOMy He
HYXHO BbIHYX[AaTb WX TPaTUTb
Maccy BPEMEHU Ha U3y4YeHue npo-
rpamm.

~ Owywaer nu Bawa komna-
HUA KOHKYpeHuuto?

Mbl HUKOrDA He GOSNUCH KOH-
KYPeHLMK, 0COBEHHO B Te MOMEeH-
Tbl, KOTOA 3Hanu, YTo CyuUlecTByeT
nporpammHoe obecneyeHue, aHa-
N0rMYHoe Hawemy. Mbl ycnewHo
Besem paboty, Hanpumep, B lep-
MaHWUY, TIe KOHKYpUpYeM cpasy C
HECKONbKMMU OT/INYHBIMU pelle-
Huamu. Hawu pa3paboTku yHu-
KaJlbHbl U BOCTPE6OBaHbI MHOTUN-
MU MOJIb30BATENAMMU, U 3TOrO J0-
CTaTo4HO. Mbl 3Haem, 4yTo CTaTh
NMOEPOM HenpocTo, M 3a OauH
[eHb 3TOr0 He [06UThCA. Xouercs
MporpeccMpoBarb War 3a Warom 1
Ha Jene [oKa3aTh, YTO Halu pe-
WeHNA — OAHWN U3 NyYLunX.

~ KakoBbl, Ha Baw B3rnap,
npeumyLiecTBa NOKaibHbIX
peleHnit no cpaBHeHUI C
NK Plateia? Yto mMoxHO UM
NpoTMBONOCTaBUTL?

HecoMHeHHO, y NOKaNbHBIX pe-
LWeHWit BCEria UMeKTCa npeuMmy-
lWecTBa, 310 006bLEKTUBHO. [lpe-
B30WTM UX MOTYT TONIbKO elle Nyy-
WMe TEXHONOTUYECKUE PELIEHNUS
M HAKOMIEHHbLIW OMbIT MpUMEHe-
HUA HalWwux pa3paboTok B bonee
yem 20 cTpaHax. OgHUM K3 Hawmx
MaBHbIX [LOCTOWHCTB SIBIAETCH
nnatdopma AutoCAD Civil 3D. Xo-
TA KTO-TO M Ceiyac cyuTaeT, yto
MK Plateia KoHKypupyeT ¢
Civil 3D.

~ Wpet 6era-tectupoBanue MK
Plateia 2009. Yto Bbl moxke-
Te CKa3atb 06 OCHOBHbIX
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(PYHKUMOHANBHBIX OTAUYUAX
3TOM BepcUM OT Npeabipy-
wen?

Kaxpas cnepytowas Bepcus
NporpaMmMHoOro Komnnekca
Plateia HeceT MHOro HOBbIX DyHK-
LMOHaNbHbIX 0COBEHHOCTEH U
YNYYLWIEHWIA, NYCTb AAXe He BCE U3
HUX 3aMeTHbl C NepBOTO B3MAAA.
Plateia — 3T0 cnOXHbIN U gocTa-
TOYHO OOBEMHbI NPOrpaMMHbIii
Komnnekc. M, 4ToObl BHECTU B He-
ro u3MeHeHus, Tpebyetcs onpe-
LeneHHoe Bpems. [lpyroe peno,
HYXHO i1 TN06aNbHO MEeHSATb TO,
4TO MOJIHOCTbIO YCTPAUBAET NOJb-
3oBatenein? KoHeuHo, nporpamma
Plateia noctosHHO fopabaTbiBa-
€TCsl, HO Mbl C/Ie[IUM U 33 TEM, YTO-
Obl HOBble BepCUM BblIM COBMEC-
TAMbI CO BCEMM NpefblayLnMu,
Tak, B Bepcum MK Plateia 2009
MOABUIOCh MHOTO HOBbIX WHXKe-
HepHbIX GYHKUMIA, nporpamma
cTana euie 6onee rubkoit u no-
HATHOW A1 NONb30BaTeNs, HO 3a-
Aaya MU3MEHEHUA CUCTEMBI HA 3TOT
pa3 nepea HaMmu He cTosna.

C BbIXOAOM o4yepeaHoOn Bep-
cum Autodesk Civil 3D He
OKaxetca nu, Ha Baw
B3rnaf, U36bITOYHBIM (PYHK-
uuoxan MK Plateia 2009?

Kak 51 yxe roBopun, Mbl He pac-
cmatpusaem Civil 3D B kayecTBe
KOHKYpEeHTa, CKOpee, KaK CBOI
waHc. 06veauHeHue dunocotbuu
Plateia u TtexHonoruu Civil 3D,
BO3MOXHO, ABNAETCA OOHUM W3
NYYWUX pELeHKit B 3TO obnac-
. Civil 3D u Plateia — npekpac-
Hble pa3paboTku. Mbl 3HaeM, Kak
B3ATb JyylUee OT KAX[0M U3 HUX U1
BOMNOTUTb B OAHOM pPeLIeHUN.

N3BeCTHO, YTO B KOHKYpEHT-
Hoii 6opbbe nobexkpaer ToOT,
KTO o6ecneuumn nyyiee coot-
BETCTBME CBOUX Pa3paboTok
ocobeHHOCTAM, TpeGoBaHu-
AM 1 CTaHBAPTaM JIOKaNnbHO-
ro poiHKa. Kak ¢ aToil TouKu
3peHus o06CToAT pAena y
Plateia 2009?

Plateia — oAHO W3 HemMHOrUx

peweHunit Ana NpoeKTUpoBaHUA
AOPOT, KOTOpPOe OTKPLITO ANA pas-

JNYHbIX cTaHAapToB. B Cnosenuy,
HaceneHne KOTOPOW COCTOUT BCe-
ro U3 2 MNH YenoBeK, PbIHOK
C/MWKOM Man, YTobbl HalWwM pas-
paboTKM CMOTNN BbIXKUTL, OpUEH-
TUPYACb TONbKO Ha BHYTPEHHMIA
cnpoc. C camoro Hayana 6bi10 no-
HATHO, YTO Nporpamme Plateia He-
o6xoanma soKanmsaluus B COOT-
BETCTBMM CO CTaHAapTamu Tex
CTpaH, rae oHa GyaeT npopasarth-
ca. Havanu ¢ 6amxaiwmx coce-
Aeit — Asctpuu, fepmaHun, Monb-
wu n Yexun. Mocrapanuch Kak
MOXHO OonblWe y3HaTh 06 uX
CTaHAapTax W npepycMoTpenu
MaKCMMaNnbHO NPOCTON cnocob
po6asnenns Hosbix. Kak s yxe
oTmeuvan, B Poccuu ctaHpapTel u
TpebOBaHUA OYEHb U OYEHb He-
npoctble. Tem He MeHee, C MOMO-
Wbi0 AOMNONHUTENbBHbIX YCOBEp-
LWeHCTBOBAHWM Mbl CMOMN y4YecTb
OCHOBHble 0cobeHHocTU. Mpochb-
6bl 0 AanbHelwen noKanusaLum
NPOAOKAIT NOCTYNATh, U Mbl NO-
CTOSIHHO Haxoaumcs B paborte.
Mue kaxetcs, uto MK Plateia
2009 npubamxeHa K poCCUNCKUM
CTaHAApTaM, Kak HW OfiHa W3 npe-
OblOYLNX BEPCUIA.
Bbl yxe nouyyscTBOBanM Ha
cebe BnuaHme GMHAHCOBOroO
kpusuca? lMocnepyer nu 3a
3TUM U3MEHeHue CTpaTerum un
ycnosui pa6otbl B Poccun?

®UHAHCOBBIN KPU3MC MOKa YTO
He CMJIbHO CKa3blBaeTcs Ha paboTe
Hawemn komnaHuu. OCTOPOKHOCTS,
KOHEYHO, HYXHa, HO Mbl He MaHu-
pyem yMeHblaTb 00beM MHBECTH-
UM B paspaboTku. HanpoTus, bl
YBEPEHbI, YTO KPU3UC MOXKHO ne-
PEXMUTb TONBKO C MOMOLLbIO Kpyn-
HbIX MPOEKTOB, B KOTOPblE NAaHU-
pyeT MHBECTUPOBATb rOCYNAPCTBO.
Kpome TOro, onpepeneHHblt cTa-
OUNbHBINA [OXOA HAM NPUHOCUT Ha-
NIAXKEHHOE COTPYLHMYECTBO C rocy-
LAPCTBEHHLIMU  YUYPEXAEHUAMMY,
ocobeHHo B CnoBeHUU.

Kak 6bI Bbl oueHunu npo-

weawWwnn rog ANA KOMNaHUu

CGS plus?

3TO AyYWKIA TOA B UCTOPUU Ha-
wei KomnaHuu. Mbl BbipoCau

npumepHo Ha 10%, HecmoTps Ha
peueccuio, KoTopas Havanach B
CnoseHuu B koHLe 2008 r. Kpome
TOrO, O4eHb NMPUATHO, YTO NOPAA-
Ka 40% 3TOro pocrta obecneyunu
npogaxu npoaykuuu CGS plus B
APYrux cTpaHax.
Baw nporHo3 Ha 6nukanwuii
roa: Kak 6yaer MeHATbCA pbl-
HOK M KaK 6bICTPO Ha4HeTCs
0310pOBNEHNE IKOHOMUKN?

Mbl HajeeMcs COXpaHUTb 0Obe-
Mbl TPMMEPHO Ha YPOBHE NPOLLNO-
ro roga. YnoeaTb Ha 3HauuTENb-
HblI1 pOCT 6b10 Gbl CINLWKOM ONTH-
MUCTUYHO. Ho, Kak s yiKe roBopun,
Mbl OCBOMNIM HOBble HMWH, roe CGS
plus 3aHMMaeT aKTUBHylo MoO3u-
LMI0, M 0XKMIAEM 3amycKa bonbLumx
MPOEKTOB, B KOTOPbIX Halla KoMna-
HUA Takke GYLeT urpatb cepbes-
Hyto posib. OAMH U3 3TUX NPOEKTOB
ocyllecTBAsieTcs B 061acTu npo-
€KTUPOBAHUA KeNe3HbIX JOpor, a
Apyroii KacaeTcs aBTOMaTu3auuu
CUCTEM TPAHCMOPTUPOBKMY.

Al He cuHaHcUCT, YTobbI Mpo-
FHO3MPOBaTb IKOHOMUYECKME Nep-
CNEKTUBbI, HO OJHO MOTy CKa3aTb
HaBepHsKa: Mbl cobpanu nyyulyto
KOMaHZy pa3paboTYuMKOB U AMHa-
MWUYHO pa3BuBaemcsi. MIMeHHoO mo-
atomy komnaHus CGS plus npocto
o6peyeHa Ha ycnex B 2009 .

Consistent
Software

Consistent Software
Distribution
Ten: (495) 642-68-48
NHTepHeT: www.consistent.ru

RESUME

In his interview Matias Zein
tells about the priority trends of
the CGS Plus company activities
and its branch engineering solu-
tions based on the Autodesk plat-
form. A special attention is paid
to the Plateia software package,
its localization in Russia and the
new version Plateia 2009. In 2009
it is planned to keep the increase
in the company's software sales of
1998 despite the crisis.
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MYABTUCUCTEMHbIN CNYTHUKOBbIW
NMPUEMHUK PROMARK500

N.A. BoxmuH («lfeoHaBurauusy, Ekatepunbypr)

B 1999 r. okoHYMN YpanbCKWUii rocynapcTBEHHbIN YHUBEPCUTET MO CMeLuanbHOCTU «acTPOHOMOreonesus».
C 2006 r. no HacTosiLee BpeMs — KOMMEpYeCcKuil AMpeKTop komnatuu «leoHasurauusy».

MpumeHeHne reope3nyeckoro
060pynoBaHMsA, OCHOBAHHOTO Ha
rnobanbHbIX HaBMUTALMOHHBIX
cnyTHUKoBbIX cuctemax (FHCC),
no3BONsET BbIATU Ha 6onee BbiCO-
KUl KOHKYPEHTHbIA ypOBeHb 3a
CYET MOBbIWEHUA TOYHOCTU U3Me-
pEHMWiA, aBTOMATWU3aLMKU MONeBbIX
W KamepanbHbix paboT, cokpalye-
HUA  CPOKOB W3bICKATENbCKUX,
MPOEKTHbIX W CTPOUTENbHBIX pa-
60T. HecomHeHHO, nuaupyiolee
nonoxeHWe B NPOU3BOACTBE
CNyTHWKOBOTO 060pyAOBaHMA 3a-
HUMAIOT KOMNaHWUK, pa3pabaTbiBa-
folMe MynbTUCUCTEMHbIE CRYTHM-
KOBble MPUEMHUKW, UCMONb3Yio-
Wye npu U3MepeHUAX NpoCcTpaH-
CTBEHHbIX KOOPAWHAT HECKOMbKO
rnobanbHbIx HaBMUTALMOHHBIX
CNyTHUKOBBLIX cuctem — GPS,
MMOHACC, Galileo v gp.

OfHUM M3 TaKUX MynbTUCHUC-
TEMHbIX NPU6OPOB ABAAETCA CNYT-
HUKOBbIN npuemHuk ProMark500
komnaHun Magellan Navigation

Paboma co cnymHuKo8simM npueMHUKOM
ProMark500 npu 8siHoce npoekma 8 Hamypy

S.A.S. (CLUA). OH co3paH Ha 6ase
20-neTHero onbiTa KoMnauuuM B
NPOM3BOACTBE  CMYTHWUKOBOIO
06opynoBaHUA U MpPaKTUYeCcKoro
onbiTa ee NapTHEpPOB, HaKOMJeH-
HOTO NPU NPOBeEeHUN PA3TUYHbIX
BWAOB reofie3nyeckunx, Kaprorpa-
(hUYeCKMX U KaJacTpoBbIX paboT.
B 3tom THCC-npuemHuke Bono-
WeHbl NocneAHne TexXHonornyec-
Kne [OCTUXKEHMA: BbICOKAA Ha-
LEXHOCTb U HeGOMbLOI BeC, KOM-
MaKTHOCTb U MaKCMManbHas TOY-
HOCTb. Mpwu pa3mepax
228x188x84 mm ero Bec cocTas-
nseT MeHee 1,4 Kr, a Hanuuue nu-
TeBbIX aKKyMyNIATOPOB EMKOCTbIO
4400 MA/y4 obecrieunBaeT Henpe-
pbIBHYIO PaboTy B pexume KuHe-
MaTuku peanbHoro Bpemenu (RTK)
[0 6 4. Kpome TOro, npueMHUK Mo-
XeT paboTaTh OT BHELIHEro UCTOY-
HUKA MUTAHWA C HanpsixeHuem
6-28 B. Kopnyc npuemHuka ume-
eT knacc 3awmutel IPx7 u Bbigep-
)KMBAET NajeHue Ha 6eToHHOE oC-
HOBaHWe C BbICOTbI 10 2 M, YTO MO
VAPONPOYHOCTM COOTBETCTBYET
knaccy ETS300019. CnyTHUKOBbIiA
NPUEMHUK MOXET BbIMOJHATL W3-
MEepEeHUs KOOPAWHAT npu Temne-
patype OKpyxalolen cpefbl OT
-30°C po +50°C.

B ProMark500 npu onpepene-
HUW TMPOCTPAHCTBEHHbIX KOOPLM-
HaT ucnonb3ytotca curHansl MHCC
— NAVSTAR (GPS) n TNOHACC, a
TaKkxe curHansl SBAS — WAAS,
EGNOS wn MSAS. CnyTHUKOBBbI
NPUEMHUK MOAJEPXKMBAET YyacTo-
Tol L1 v L2, rpaxpaaHcKnin curian
L2C u HoByto yacToTy L5, koTopas
Obina BBeAEHA B 3KCMyaTauuio
npu mopepHusaumn THCC NAVS-
TAR. ®a3oBble U KOfOBble MU3Me-
PEHUSA BbINONHATCA HE3ABUCUMO

Lpyr ot apyra. B panbHeinwem
BO3MOXHA MoZepHu3aums
ProMark500 mns npuema curHa-
nos MHCC Galileo.

PaspaboTaHHas, 3anateHTo-
BaHHAs W peasn30BaHHAsA KOMMNa-
Hueit Magellan B MynbTUCNEKT-
panbHOM CMYTHUKOBOM MpPUEMHM-
ke ProMark500 TexHonorus no-
AaBneHus MHoronyTtHoctu Blade
obecreynBaet CTabUIbHbIA CuUr-
Han co cnytHukos MHCC, cokpalya-
€T BpeMs MHULMANM3aLMN B0 2 C 1
noBbIlWaeT TOYHOCTb OMpefene-
HUA KOOPAMHAT Ha GoMblKX pac-
cTosiHuax (fo 20 km). B pononHe-
HUWe K 3TOMY, B TPUEMHUKE peanu-
30BaHa 3anaTeHTOBaHHaA Komna-
Hueli Magellan TexHonorus cos-
MEeCTHOM 06paboTKM CUTHaNoB
GPS u IMIOHACC pns BbicOKON Ha-
LEXHOCTU U3MEPEHUN B peEXUME
RTK npu notepe ceazu. OH moxer
NpUHUMATL JaHHble ¢ 6a30BbIX
CTaHUMIA Pa3NIMYHbIX NMPOU3BOAM-
Tenen, UCNONb3YIOWKUX CUTHaNbI
IHCC Ha uactotax L1/L2 (GPS u
[TTOHACC).

MpuemHnk nmeet 75 napan-
NenbHbIX KaHaNoB Nnpuema CuUrHa-
noB M'HCC, BCTpOeHHYI0 aHTEHHY U
becnpoBogHoit UHTEepdeiic
Bluetooth gns cBA3u C nonesbiM
KoHTposinepoM. ProMark500 nos-
BONIIET BbINONMHATL KapTorpado-
reogesnyeckne W KapacTpoBble
paboTbl, a Takxe NpoBOAUTb Bbi-
HOC MpOeKTa B HaTypy B pexume
RTK (puc. 1). ina nepepaum no-
NpaBOK WCMNONb3yeTcA BblAeNeH-
Hblli kKaHan GSM/GPRS unu pagwuo-
kaHan UHF.

[Ina ynpaBneHna npuemMHUKOM
ProMark500 Ha ero kopnyce ume-
etca rpacmyeckuin OLED-gucnnen
M TPU KHOMKKW. Pe3ynbTathl none-
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BbIX M3MepeHUN HaKannuBaloTCs
BO BHYTPEHHEl NaMATh CNyTHUKO-
BOro npuemHuka. Ee obwvem co-
cTtasnser 96 M6aiiT, Yyto no3sons-
€T BbINOJHATL COOP «ChIPbIX» [aH-
HbIX € YacToTolt 3anucu 10 Iy (10
n3mMepeHWn B cekyHpy) ot 18
cnyTHukoB MHCC ¢ uutepsanom 15
c B TeyeHune 400 u. BctpoeHHas
namaTb NPUEMHUKA MOXET ObiTb
paclumpeHa 3a CYeT NoAKIYEHUSA
yepe3 USB-nopT cTaHaapTHbIX
BHELWHMUX YCTPOMCTB MaMsATH, Ha-
npumep, flash-Hocutenei.

Kpome Toro, ynpasnats pabo-
TO NPUEMHMKA MOXHO C MOMO-
b0 MOJIEBOrO KOHTPO/NEpa, Ha-
npumep, MobileMapper CX unu
Allegro CX. KouTponnep Takxe
NO3BONAET BbINOJHATL NPefBapu-
TeNbHY0 06paboTKY CMYTHUKOBLIX
M3MepeHuit M HaKanaueatb ce-
MaHTUYECKYIO W OMUCATeNbHYIO
WHdOpMaLUIO NpU CO3AAHUN U
06HOBIEHUU 'MC-npoekTos
(puc. 2). B 3Tom cnyyae Bec cnyT-
HUKOBOro npuemHuka ProMark500
B CTAaHOAPTHOW KOMMAeKTauuu,
BKJlOYaloLen KOHTposnep
MobileMapper CX ¢ kpenneHuem,
CPeACTBa CBA3N W aKKyMyNATOPbI,
He NpeBbIWAET 2 Kr.

KonTponnep MobileMapper CX
MMeeT nporpammHoe obecneye-
Hue FAST Survey, KoTopoe B coyve-
TaHWUKM C 0OHOBNEHHBIM OQUCHBIM
MO0 GNSS Solutions u Magellan
RTDS no3sonser onpefenarts npo-
CTPAHCTBEHHblE KOOPAMHATbI
CMYTHUKOBBIM NpUeMHUKOM
ProMark500 Kak B pexume peanb-
HOTO BPEMEHW, TaK W nocTobpa-
6OTKM CO cnepyloLLeit TOYHOCTbIO:

— CTaTWKa B peXxuMme NocToob-
paboTku (B nnaHe / no BbicOTe)
— 5 MM + 0,5 MmM/kM / 10 MM +
1 MM/KM;

— KMHeMaTuKa B pexume no-
cTo6paboTky (B nnaHe / no BbiCO-
Te) — 10 MM + 1 MM/KM / 20 MM +
1 MM/KM;

— KuHematuka B pexume RTK
(8 nnaHe / no BeicoTe) — 10 MM +
1 mm/km / 20 + 1 MM/KM;

— SBAS (WAAS, EGNOS, MSAS)
B peXuMme peanbHoro spemeHu (B
nnaHe) — <3 m;

— DGPS B pexume peanbHoro

BpemeHu (B nnaHe) — <0,8 M.

06paboTtka GPS, MMOHACC u
SBAS-fiaHHbIX, MOAyYaeMbIX CyT-
HUKOBbIM npuemHukom ProMark
500, BbLINOMHAETCA C NOMOLLbIO
oducHoro MO GNSS Solutions.
OHo no3Bonser ob6bpabartbiBaTh
«Cblpble» AaHHblE, MONYYEHHbIE B
NpoLecce U3MEpeHnit B pexmumax
CTaTUKU U KMHEMATWKH, C NpOBep-
KON UX KayecTBa M NOJrOTOBKOW
0TYeTa, 3KCMOPTMPOBATL Pe3ynb-
TaTbl B 3afjaHHbI hopmat. TouHble
W HafexHble pesynbrarbl obecne-
yuBaloTCA Gnarogaps anropuTmy
o6HapyxeHUs M aHanusa rpy6bix
owunboK, ucnonbyemomy B faH-
Hom T[10. Kpome Toro, GNSS
Solutions mo3Bonser 3arpyxarb
[aHHble ceT 6a30BbIX CTaHLMiA
npu nocto6paboTke ans nposep-
KW KayecTBa CETEBOr0 pelleHus.
Pesynbtatel 06paboTKM  MOTyT
ObITb NpefcTaBfieHbl B rpaduyec-
KOM BUAE MM B TabnnyHoit dop-
Me, YTO JenaeT npouecc noctob-
paboTKM NPOCTBIM U YOOOHbIM.

B koHTponnepe MobileMapper
CX ucnonb3yetcs nporpammHoe
obecneyeHne FAST Survey, koTo-
poe obecneynBaeT OfHOBPEMEH-
HOE XpaHeHWe KOOPAWHAT OTAEeNb-
HbIX TOYEK, 3aMUCb KCbIPbIX» faH-
HbIX, M3MepeHHbIX CMYTHUKOBbIM
NPUEMHUKOM, U fpyroil MHbopMa-
uumn. Kpome toro, oHo no3ssonser
“CnoNb30BaTb KOHTpONEp ANA pa-
00Tbl C 3NEKTPOHHBIMU TaxeoMeT-
pamu pasnuyHeix Tunos. MO FAST
Survey anaetca rpaduyeckum
noneebiM MpOrpamMMHbIM obecne-
yeHuem. Bo Bpems Tonorpaduye-
CKOI1 CbeMKM Ha MaclTabupyemon
kapTte (nnaHe) oTobpaxatoTcs
M3MEpEHHbIE TOYKU W JINHUM, YTO
A3ET BO3MOXKHOCTb BHOCUTb U3Me-
HEHUs HeNOCPeACTBEHHO B nofie 1
NoNyyaTb KOHEYHbIN pe3ynbTar.

MporpaMmmHoe obecneyeHune
Magellan RTDS (Real Time Data
Server) no3Bsonser Co3faBaTh Ha
6a3e N'HCC-060pynoBaHus cepeep
AN Nepefayu nonpaBoK B PexMu-
me RTK. RTDS uepe3 NHTepHeT ne-
pefaeT Ha NOABUKHBIA NPUEMHUK
nonpasku, reHepupyemble 6aso-
BOW CTaHUMeil. ITa 6a3oBas CTaH-
UM MOXKeT ObITb KaK CTaluMoHap-

C6op cemanmuyeckoli uHghopmayuu
C UCNo/sIb308aHUeM KOHMpoanepa
MobileMapper CX

HO (C NPAMbIM NOAKIIOYEHUEM K
cepeepy), Tak U MobGunbHoit (cC
MOAK/IIOYEHNEM K cepBepy Yepes
GPRS). MO RTDS B couetanun c
ProMark500 npepocTaBnset 3a-
KOHYEHHOE pellieHue As CbeMKM
B pexume RTK OGnaropaps
GSM/GPRS/EDGE-mopgynio, BCTpO-
€HHOMY B NPUEMHUK.

OnbIT Hawen KOMNAHUM NOKa-
3bIBAET, YTO A8 MOJYYEHUA KOOP-
LMHAT C CaHTUMETPOBOI TOYHOC-
Tbio AaHHbIM TUMOM o6opynoBa-
HUS HEOOXO[MMO KaK MUHUMYM
[Ba CMYyTHUKOBbLIX MpUEMHUKA. B
HacTosAlee BpeMA KOMNaHuen
«leoHaBuraymsa» — oduymans-
HbIM AUCTPUOLIOTOPOM KOMNAHWM
Magellan Navigation S.A.S. —
paspaboTaHbl W npeanaratTcs
HECKONIbKO BapWaHTOB TEXHOJIO-
TMYECKMX peLleHUi Ans BbINosHe-
HUs Haubonee pacnpocTpaHeH-
HbIX reofe3nyeckux 3agad Ha ba-
3e MYJIbTUCUCTEMHOTO CMYyTHUKO-
Boro npuemHuka ProMark500.

RESUME

A technical description of the
new multisystem satellite receiver
ProMark500 is given. Its capabili-
ties and accuracy are considered
for various operation modes. A
brief description of the field and
office Magellan software, includ-
ing that making it possible to cre-
ate a server for transmitting cor-
rections while working in the RTK
mode, is presented.
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CNYTHUKOBbLIE HABJIOAEHUA
HA PENEPAX MOPCKUX YPOBEHHbIX
MNOCTOB B AKBATOPUU
OGUHCKOI0 3AJIUBA

B.3. OctpoymoB ('Y «TONH»)

B 1971 r. okoHuun reogesudeckuit dakynster MUUTAMK no cneuuanbHocT «actpoHomoreogesus». Mocne
OKOHYaHMsA MHCTUTYTA paboTan B Kasaxckom ATTI, ¢ 1992 r. — B [naBHOM ynpaBeHWUN reoAe3unu 1 kaptorpadum
npu KabuHete MuHuctpos Pecny6nuku KasaxctaH. C 1994 r. pabotaer B [Y «locyaapcTBeHHbIi
OKeaHorpaduyecKuii MUHCTUTYT», B HACTOsLEee BPeMA — 3aBefytolmii nabopatopueii. [loueHT katdeapbl BbiCLIEN
reoge3un MUUTAnK. KaHpmpar TexHU4ecKkux Hayk.

J1.B. OctpoymoB (I'Y «TONH»)

B 2006 r. okoHuun thakynbTET NpUKNagHoOi kocMoHaBTMkM MUUTAMK no cneumanbHocTu «MHGbOPMALUOHHbIE
CUCTEMbl B TeXHUKE U TexHonoruax». B Hactoswee Bpemsa — Bepywuin cneunanuct Y «locynapcTBeHHbIN
OKeaHorpaduyeckunit UHCTUTYT». AcnupaHT Kadenps! Boicweil reogesun MUUTAMK.

I.A. WanypoB (MUUTAKK)

B 1971 r. okoHuun reogesuyeckuit dakynster MUUTAMK no cneuuanbHocT «actpoHomoreogesus». Mocne
OKOHYaHWA MHCTUTYTa paboTan B OTAENE WHIKEHEPHbIX M3bickaHuit 20-ro LMW MO P®. C 1975 r. paboTaeT B
MWWTAuK, B HacToswee Bpema — npodeccop kacdeppbl BbiCWwel reone3nun. [LOKTOpP TeXHWYECKUX HayK,
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npoceccop. YneH MexayHapoaHoit accounauum reopesum (IAG).

YpoBeHb Mops onpefenstoT Ha
YPOBEHHbIX CTaHUMAX M MOCTax
PocruppomeTta ¢ ucnonb3oBaHuem
BU3YaNbHbIX, MexaHU4YecKux
W/WIN 3NEKTPOHHBIX CPEACTB W3-
MepeHWii. [NaBHbIM ycnoBueM npu
TMAPONOrMYecKnx HabatoaeHUsx
33 ypOBHEM MOPS ABAAETCA NOCTO-
AHCTBO HyNs YPOBEHHOMO MOCTa
(McxopHOTO TOPU30HTA, MPUHATOTO
AN [AHHOTO YPOBEHHOMO MoCTa).
BbicoTHOEe nonoXeHue Hyns ypo-
BEHHOTO MOCTa ONpeaensioT U
KOHTPONIMPYIOT OTHOCUTENbHO OC-
HOBHbIX 1 pabouynx penepoB ypo-
BEHHOTO NOCTa NyTeM NpoBeAeHus
pernameHTHbIX paboT — u3Mepe-
HUA NPEBbILEHU MEXAY MapKamMu
penepoB ¥ Hynem nocta MeTofoM
reoMeTpuyYecKoro HUBEMPOBa-
HuA. TakoBa, N0 CyTW, TEXHONOUsA
“3MepeHUs ypoBHs mops [1, 2].

B cBA3M c BHeLpeHWeM B reo-
AEe3MYEecKylo NpaKTUKy rmobanb-
HbIX HaBWUTALMOHHBIX CMYTHUKO-
BbIx cuctem (FHCC) B Poccum Ha

HOBOM KayeCTBEHHOM ypOBHe CO-
3[,al0T rOCyAapCTBEHHYIO CNYTHU-
KOBYlO reofesnyeckyto cetb. Ha-
pagy c peweHuem ¢yHAAMEH-
TaNbHbIX M MPUKNAAHBIX 3ajad,
obecneynBaloLx NOCTPOEHME Ha
Tepputopumn Poccuiickoin Pepe-
pauMn efuHON rocysapcTBEHHON
CUCTEMBI Fe0fe3MYeCcKUX KOOPAK-
HaT 1 NoJiiepXaHue ee Ha ypoBHe
COBPEMEHHbIX U MEepCrneKTUBHbIX
TpeGoBaHwMii, NpeacTaBnseTcs Le-
Necoo6pasHbIM BbINOMHATbL HA OC-
HOBE CMYTHUKOBbIX TEXHOJOTUA
MPUBA3KY penepoB MOPCKMUX ypo-
BEHHbIX CTaHUMWA U NOCTOB K
BHOBb CO3/JaBaeMOii CUCTEMe KO-
opauHart u BbicoT Poccuu. lMpoue-
Aypa onpefeneHus BbICOT perne-
POB U HyNEel MOPCKMUX YPOBEHHbIX
nocToB oTpaxeHa B PefepanbHoii
enesoit nporpamme «[nobanb-
Has HaBUraLMOHHAA cuUCTeMax
(Ha nepuog 2002-2011 rr.). 3Ta
nporpamMma, Kpome BbIMONHEHUs
OCHOBHBIX MEpOnpUATUA No Cco-

3[laHNI0 HOBOW BbICOKO3IPdekK-
TWBHOW TOCYRAPCTBEHHON cuUCTe-
Mbl KOOPAMHATHOTO 0GecneyeHus
Poccum, Bknoyaet B cebs Mepo-
NPUATUA NO KCO3AAHUIO CUCTEMbI
MOCTOAAHHbIX CAYTHWUKOBbIX Ha-
OnofeHuit 32 [UHAMUKOI YPOBHSA
MOPS Ha YPOBEHHbIX MOCTax poc-
CUIICKUX MOpel M NporHosa ero
coctosiHuay [1-5].

B 2004-2006 rr. 'Y «locymap-
CTBEHHbIN OKeaHorpaduyecknin
uHctutyt» (TOWMH) Pocruppometa
COBMeCTHO C ACTpaxaHCKUM a3po-
reofe3nyeckum npepnpuaTuem u
OTYM «LleHTpanbHbIA Hay4HO-MC-
CNefoBaTeNbCKUN HCTUTYT reofe-
311, a3podoTOCLEMKM U KapTo-
rpacdun» (LHWWUTAuK) Pockapto-
rpacdun B MUHULMATUBHOM NopsfKe
BbIMOMHUAN KOMMNEKC MONEBBIX U
KamepanbHbIX paboT No CNyTHUKO-
BOW NPMWBA3KE penepoB U Hynein
MOPCKUX YPOBEHHbIX CTaHLMWIA 1
MOCTOB, PACMONOXKEHHbIX BOAN3M
aKBaTopumn ceBepo-3anafHoro no-
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Cemw DATC, BIC w CIMC-1. KapTel asomanui seicot. Cete penepos
MOPCKAX YPOBEHHLIX CTEHLMA W nocToe PocrwgpomeTa

1

Brinonnersue HWOKP 1 paspabotka HOpMaTUEHO-TEXHWYECKMX A0KYMEHTOB,
PEFMEMEHTUPYIOWUX CNPENENESHE BLICOT PENEPOE W HYNERN MOPCKIX YDOBEHHbIX
CTAHUMIA 1 NOCTOB HE OCHOBE NPUMEHeHWs npuenHkos MTHCC

COoCTaBNeHWE NPOEKTHO-CMETHOWN OOKYMEHTALMN HA KOHKDETHLIM PErnoH ana
ONPEenensHra BRICOT PENSPOE W HYNEW MODCKWX YPOBEHHLIX CTEHUMK K NOCTOE Ha
ocHoBe cOOpa, aHanwaa M AeTanbHore oBenefoBaHUA recne3rneckon n
MMOPONCrMYeckon nHdopMaUMm

CrnyTHWROBOE
HWBENUPOBAHWE

HWBEenupHLIE caTK
| u Il knaccos

[

MpuBR3Ka PENEPOB W HYNER MOPCKWX YPOBEHHLIX CTEHLWA W NOCTOB K SQMHORA ‘

[paBHMETpHYECKNE
ceti |, 1w lll knaccos

MEROYHAPOLHOA CNYTHUKOBOA CUCTEME KODDAWHAT

Cucmema 2eode3uyecko20 obecneyeHus 8bICOMHOL OCHOBbI MOPCKOL
yposerHoli cemu Poccuu

Gepexbs Kacnuitckoro mops, K ro-
CyAapCTBEHHOW CMYTHUKOBOIA reo-
ae3unyeckoit cet Poccum [6]. Pe-
3ynbTathl 3TMX PaboT MO3BONMAM
OCyLLeCTBUTb NPUBA3KY penepos u
Hyneil MOPCKWUX YPOBEHHbIX CTaH-
LU 1 NOCTOB K IMABHOM BbICOTHOW
OCHOBE He TO/MbKO Ha MaTepuKo-
BOJ4 YacTW ceBepo-3amafHoro no-
Gepexbsa Kacnuiickoro mops, HO
Ha ero OCTpPOBax, B YaCTHOCTU, Ha
0. TioneHnin n o. VicKyccTBeHHbIN.
OuHaHcupoBaHue paboT ocylye-
CTBNANOCH 32 CYET CPeACTB defe-
pansHoro 6toaxeTa Pocruppometa
n PockapTorpadum Ha ycnosusx
[ONIeBOr0 NapuTETHOr0 UHAHCK-
poBaHus [2, 7].

B pamkax panbHeiwein peanu-
3auun meponpusaTuit ®epepanb-
HOM LeneBoii nporpammsl 19 nioHs
2007 r. pykosoguTenn Pockapto-
rpacuu n Pocruppometa nopnuca-
nm «Cornawexne o B3aumopencT-
BuK PepepanbHOrO areHTCTBa reo-
nesnn u kaptorpadum u ®depe-
panbHoit ciyx6bl No rugpomeTeo-
pONIOTMN U MOHWUTOPUHTY OKpYXKa-
foler cpefibl N0 BOMPOCaM TOMO-
rpado-reofesnyeckoro obecneye-
HWS YPOBEHHbIX HABNIOAEHNII ceTn
MOPCKMX CTaHuMit 1 noctos». Ha-
CTOAWMM COrNalleHnemM npeaycmo-
TPEHO OcyLecTBAEHNE KOOPAUHAT-
HOW MpWBA3KW penepoB MOPCKMUX
VYPOBEHHbIX CTaHUMA W NOCTOB K

BbICOKOTOYHOW CMYTHWUKOBOIA reo-
pe3unyeckon cetn Poccumn u opra-
HM3auMa NOCTOAHHOTO MOHWUTO-
PUHra NyHKTOB HabnloAeHuin Mop-
ckoit GeperoBoii cetu Pocrugpo-
MeTa, pacnosioXeHHbIX Ha nobepe-
b€ U OCTPOBAxX MOpeii, OMbIBalo-
wux Tepputoputo Poccuitckoin Pe-
Aepauuu. [0N0BHLIMM UCMONHUTE-
nfiMK paboT no AaHHOMY cornalle-
HUtO Obinn  onpepeneHsl YN
«UHWUUTAuK» n TY «TOWH», a co-
UCNONHUTENAMU — a3pOreofesu-
yeckue npegnpuatua Pockapto-
rpaduu n MexpermoHanbHole Tep-
puUTOpManbHbIe OpraHbl ynpasne-
HUA 1 NOABELOMCTBEHHbIE UM LIeH-
Tpbl N0 FMAPOMETEOPONOTUMN U MO-
HUTOPUHTY OKpYXalowen cpepbl
Pocrugpometa. Cuctema reopesu-
Yeckoro obecneyeHns BbICOTHOM
OCHOBbI MOPCKOI# NpUGPEXHOI Ha-
6nofaTensHON YpoBEHHOW CeTu
Poccun npepcrasneHa Ha puc. 1.
B pamkax fanbHenwwero pa3su-
TUS MeponpuATUI, NpeaycMoT-
PEHHbIX CcOrnaleHneM, a TaKxe
Ans 6onee getanbHoi oTpaboTKy
TEXHONOTUU BbICOKOTOUYHBIX CMyT-
HUKOBbBIX M3MepeHWi, Hakonne-
HUA reofe3nyeckux AaHHbIX Ans
MOHUTOPWHIa ypoBHA banTuiicko-
ro MOps 1 u3yyeHus fedopmalinii
3eMHOII Kopbl B NpPUOpEeXHbIX
paiioHax mopeii Poccuitckoit ®e-
nepauuu, 8 2007 r. Hayatbl pabo-

Tbl N0 ONPEeAeNeHuI0 BbICOT pene-
POB MOPCKUX YPOBEHHbIX CTaHLWIA
W MOCTOB, PacnooKeHHbIX BOMU-
31 akeatopuu PuHCKOro 3anuBa.
B HuMX npuHANM yyactue opraHu-
3aumu Pocrugpomerta: TY «[OUH»
n CaHkt-lMeTepOyprckuii obnact-
HOW LEHTp No rMAPOMETEoposo-
TMW N MOHUTOPUHTY OKpYXatoLuei
cpepbl 1 opraHnsauun Pockapto-
rpadum: OYN «LUHUUTAMK» w
OTYN «Asporeopesnsa» (CaHkT-
Metepbypr). ITo no3BoaMNO OCy-
WecTBUTb afanTauui CNyTHUKO-
BOIi TexHonorum pabot gns npu-
BA3KW penepoB MOPCKUX YPOBEH-
HbIX CTAHLMI U NOCTOB, pacnoso-
JEeHHbIX HAa POCCUWCKOW 4acTw
nobepexba bantuitckoro Mops, K
BHOBb CO3[aBaeMOI BblCOKOTOY-
HOM rocygapCcTBEHHOM CMYTHUKO-
BOW BbICOTHOM ceTn Poccuu. Ypo-
BEHHble MOCTbl, PACMOSOXEHHbIE
B6:M3u akBaTopuu PuHcKoro 3a-
NIMBA, MOKa3aHbl Ha pUc. 2.

MpuMeHUTENbHO K UMEIWMM-
€A TEXHUYECKUM CpefcTBaM U B
pamMKax peanu3auuu yKasaHHbIX
Bbllle PernamMeHTUpYILWnX LOKY-
MEHTOB, KOMMIEKC NONEBbIX W Ka-
MepasbHbIX reofieanyeckux pabot
no CNyTHWKOBOW MpuUBA3KE ypo-
BEHHbIX MOCTOB, PAaCMO0OXEHHbIX
BOMM3M akBaTopumn OuHCKoro 3a-
NNBA, K rOCYAApPCTBEHHOI BbICOT-
HOW OCHOBE BbINOMHEH B Cneayto-
e TeXHONornyeckon nocneno-
BaTeNbHOCTH.

1. C6op 1 aHanu3 marepuanos,
BbINOJIHEHHbIX paHee rugponoru-
YeCKWUX U reofie3nyeckux pabot
Ha nobepexbe u octposax (lor-
naHp, MowHbii n KpoHwTtagr)
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CnymHuKoBsas cems penepos MOPCKUX YpoBeH-
HbIx nocmos 8 aksamopuu PuHCKo20 3anusa
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Koxcmpykuus 2pyHmoso2o penepa

®uHckoro 3anuea.

2. NMonesoe obcnegosaHue U
PEKOrHOCLMPOBKA NMYHKTOB CRyT-
HUKOBOW CETW pPenepoB MOPCKUX
YPOBEHHbIX CTaHLMIi 1 NOCTOB.

3. 3aknagka yetbipex penepos
Ha MOPCKMX YPOBEHHbIX CTaHLMAX
u noctax: 03epku, KpoHwragar, Jlo-
MoHocoB, CocHoBbIi 60p (Mo faH-
HbIM NONEBOrO 06CefoBaHNS).
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Cxema pacnosioxeHus penepos UcxodHol
CnymHUKo8oli cemu omHocumesnsHo 6epe20soli
JNuHUY banmuiickozo Mops

4. CocTaBneHue oT4yeTa O BbI-
NONIHEHHbIX paboTax no n.n. 2, 3.

5. CocTaBneHue npoekTHO-
CMeTHO JOKYMEHTauuu Ha npu-
BA3KY penepoB MOPCKUX YPOBEH-
HbIX MOCTOB, PacMoNOXKEeHHBIX Ha
octpoBax lornaHa, KpoHwTaar u
B6:M3K akBaTopuu ®uHcKoro 3a-
JINBA, K rOCYAApCTBEHHOW BbICOT-
HOW1 OCHOBe.

6. lnaHupoBaHMe CMyTHUKO-
BbIX HabMOOEHUA.

7. CnyTHUKOBblE HabnofeHUs
OMOPHOM CeTh Ha 9 penepax Mop-
CKMX YPOBEHHbIX NOCTOB: Bbibopr
(3), O3epku, KpoHwrapt (2), Jlo-
MoHoCoB, LLleneneso (2).

8. ToneBas o6bpaboTka u
nocTo6paboTKa CNyTHUKOBbIX Ha-
OnofeHun.

9. YpaBHMBaHWe CNyTHUKOBBIX
HabnogeHuin (CnyTHUKOBOW Cce-
TW) B MEXAYHApPOLHOW 3EMHOI
cucteme otcyeta (ITRF) c yuetom
YTOUYHEHHbIX 3demepua opbuUT
CMYTHUKOB C MCMNONb30BaHMEM
CTaHAAPTHOrO  MPOrpaMMHOro
obecneyeHus.

10. CocTaBneHwue Karanora Ko-
OpAMHAT M BbICOT penepoB Mop-
CKMx ypoBeHHbIx noctos B ITRF.

MoneBoe obcnefoBaHue u pe-
KOTHOCLMPOBKA MYHKTOB CMyTHU-
KOBOW CeTW penepoB MOPCKMUX
VPOBEHHbIX CTaHLUMi# W NOCTOB
BbIMOJHASNCL B COOTBETCTBUU C
TpeboBaHUAMU BpeMeHHO UHCT-
pyKLMK no obcnefoBaHuio U BOC-
CTaHOBNIEHUIO MYHKTOB W 3HAKOB
rocyAapCTBEHHOW reofe3nyeckoi
n HueenupHon cetennr CCCP
(1970 r.) n HactaBneHuit ruppo-
JIOTMYECKUM CTaHUMAM W NoCTaMm.
Bein. 9,4. 1 (1968 r.).

WNcxona u3 aHanusa arpeccus-
HOCTM FPYHTOB U MyOUHbI CE30H-
HOro NpoMep3aHusA rpyHTa, Ha oc-
HoBaHuM lpaBun 3aKNafkn LEeHT-
POB Ha MYHKTax reofe3nyeckomn u
HuBenupHoi ceteit (1993 r.) 6bl-
na BblbpaHa KOHCTPYKLMUA LEHTPa,
npuBeAeHHas Ha puc. 3. [pyHTO-
Bbli penep npepcTaBnseT coboil
MeTannuyeckyto Tpyby, 3anon-
HEHHYIO  Xene300eToHOM U
CKpENeHHyl0 C OETOHHBIM AKO-
pem, anametpom 48 cm. Hapyx-

HbIM ochopMIeHMEM penepa Chy-
KUT  MGO  ONO3HaBaTENbHbIiA
cToN6, yCTaHaBNMBAEMbIil Ha pac-
CTOSIHMM 1 M OT 3aN0XKeHHOro pe-
nepa, 1Mb0 oKonka.

B npouecce BbINONHEHHOrO
nonesoro obcnefoBaHus (Bcero
06cnefoBaHo 12 MyHKTOB U pene-
POB) YCTAHOBJIEHO, YTO OCHOBHbIE
1 paboune penepsl B KpoHwTaare
npencTaBasloT cobOi CTeHHble
MapKWu, 3a/10XKeHHble B Gin3nexa-
LWMX OT YpOBEHHOrO NOCTa 3AaHu-
Ax. Wmelowmeca Ha meTeonno-
WafKe TPYHTOBLIE penepbl nof-
HOCTbIO 3aKpbITbl KPOHAMU Jepe-
BbeB. [pyHTOBbLIE penepbl Ha ypo-
BeHHOM nocTy 03epku TaKkxke He
NPUrofHbl ANs CMYTHUKOBbLIX Ha-
OnofeHNi, NOCKONbKY pacnono-
KeHbl B necy. Ha ypoBeHHbIX no-
ctax JlomoHocos u CocHoBblit 6op
(BHOBb OpraH1M30BaHHOM) OCHOB-
Hble U paboyne penepbl AMGO OT-
CYTCTBYIOT, NGO HaxoAsTcs Ha
00NbILOM PACcCTOSAHUM OT YPOBEH-
HbIX MOCTOB, NO3TOMY Ha HUX Obl-
N3 OCyLeCTBNEHa 3aknagka Ho-
BbIX FPYHTOBbIX penepos.

3aKknafka UeHTPOB BbIMOMHSA-
nacb pyyHbiM cnocobom. Mapku
LEHTPOB MOKPbIBANUCh AHTUKOP-
PO3UNHBIM NOKPLITUEM, U HA OMO-
3HaBaTeNbHbI CTONG NpUKpens-
nach TabAMyYKa C yKasaHMeM Ho-
Mepa MapKu, roAa 3aknafgku u Be-
[IOMCTBa, OCYWECTBUBLIErO 3a-
Kknagky. Mo okoH4YaHuu paboT 6bl-
7N COCTABNEHbI:

— OTYET C NOACHUTENbHOI 3a-
MUCKOM W KPOKU 3a0XKEHHbIX
LEeHTPOB;

— CNUCOK 00CNeA0BaHHbIX U
3aN0XKEHHbIX LLEHTPOB U CXeMa UX
pacnonoxeHus;

— ¢oTorpachmu LLEHTPOB 1 Me-
CTHOCTU BOKPYT KaXoro U3 Hux.

CnyTHUKOBLIE HabNOAeHUS ons
NPUBSA3KU CETU PEnepoB MOPCKUX
YPOBEHHbIX CTAHLMI U NOCTOB UC-
XO[HOWM  reofe3nyeckoin cetu
(pvuc. 4) npoBoAMAKCH B COOTBET-
CTBWUM C PYKOBOLCTBOM MOJb30Ba-
Tens CNYTHUKOBOW annapartypoi
e[MHbIM CEaHCOM HabnopeHuin B
pexKuMme CTaTUKU BOCEMbIO iBYXYa-
CTOTHbIMW TE€OAE3UYECKUMU CryT-
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HUKOBbIMW NpueMHUKaMu Maxor u
CMyTHUKOBOW aHTeHHoW PG-Al /
MarAnt+ cdupmbl JAVAD GNSS.
MpoAoMKUTENBHOCTE HAB/IOAEHWIA
Ha pa3NMYHbIX NMyHKTax COCTaBUNA
0T 22 [0 26 YacoB Npu UHTepBane
3anucu Habnopexuit B 30 ¢ ¢ mac-
Kol no yrny Bo3BbiweHua 10°. Mo-
cTo6paboTKa W ypaBHUBaAHUE CETH
pEenepoB MOPCKUX YPOBEHHbIX NO-
CTOB BbINOJHEHA OfHUM U3 aBTO-
pos ctatbu (J1.B. Octpoymos) B M0
Pinacle 1.0.

OKoH4aTenbHoe ypaBHUBaHKe
ObIN0 peannu3oBaHo B MUPOBOW
reope3sndyeckonn cucteme WGS-84
C WUCNONb30BAaHUEM YTOYHEHHbIX
ademepua opbut cnytHukos GPS.
MpofonXnNTeNbHOCTb HenpepbiB-
HbIX HabMOAEeHMII Ha penepax
MOPCKMX YPOBEHHbIX MOCTOB, Bbl-
MOMIHEHHbIX [BYXYaCTOTHON CnyT-
HUKOBOWN reofe3nyeckon annapa-
TYpOW, N03BONAET OCYLLeCTBUTb
BbICOKOTOUHYIO NPUBSA3KY CETH pe-
NepoB K yAANEHHbIM MyHKTAM MeX-
nyHapopHoi cetu ITRF [8]. MMo-
3TOMY B UCXOLHYIO CMYTHUKOBYHO
ceTb Obin BKMoYeH nyHKT GATC
FAG2 u bnumxaiilwme nyHKTbI CETH
ITRF: KIRU, VISO, MARG (LLBeuus),
LAMA (Monbwa), METZ (®unnsan-
IMs), HA KOTOPbIX BeAyTCs NocTo-
fiHHble HabMlOAEHNS BbICOKOTOY-
HbIMW [1BYXY4aCTOTHbIMU CMYTHUKO-
BbIMU NpUeMHUKaMK (puc. 5).

MyHkTel FAG2, KIRU, LAMA,
METZ 6binu B3:ATHI B KauecTBe uc-
X0fHbIX, @ nyHKTbl VISO n MARG ¢
M3BECTHbIMM KOOpAMHATaMU WC-
nonb30BaNnCh Kak onpefensemble
BNA OLEHKM KayecTBa M JOMONHU-
TEeNbHOr0 KOHTPONS MOJYYEHHbIX
pe3yneTatoB ypaBHUBaHWA. Koop-
auHatel nyHktoB ITRF u daiinsl
«CbIPbIX» AAHHbIX, @ TaKXe yToY-
HEHHble 3demepuabl opoUT cnyT-
Hukoe GPS Ha nepuop Hab6niofe-
HWiA 6bIK NoayYeHbl No NHTepHeT
n3 MeXZyHaponHoi cnyx6bl GPS
(International GPS Service).

CeTb penepoB MOPCKMUX ypoO-
BEHHbIX MOCTOB Oblna ypaBHeHa
cneuynanuctamm UHUNHAuK B
nporpaMmHom komnnekce Trimble
GPSurvey 2.35. PacxoxpaeHue Ko-
OpLMHAT U BbICOT MYHKTOB U pe-

NepoB, MONYYEHHbIX W3 YpaBHM-
BaHMA Pa3NUYHLIMKU NPOrpaMmm-
HbIMW CPELCTBAMM, HE NPEBLICUNIO
5-7 MM, 4TO rOBOPUT O BbLICOKOM
KauecTBe pe3ynsTatoB Habniofe-
HUM. ITOT BbLIBOJ TaKXe noj-
TBEPXKAAETCA BbICOKON CXOAUMO-
CTbI0 BbIYMCNIEHHBIX U3 ypaBHUBA-
HUSl M U3BECTHbIX 3HAYEHWIT KOOp-
puHat nyHkToB VISO n MAR6.

Pe3ynbtarbl OLEHKW TOYHOCTU
OMpefeNeHns KoopamHaT u reo-
Ae3UYECKUX BbICOT penepos MOp-
CKWX YPOBEHHbIX NOCTOB U MyHK-
TOB CMYTHWKOBOW reofe3nyeckoi
CeTW NpuBeAeHs! B Tabuue.

MpakTuyeckas peanusauus
TexHonornu pabot B ceBepo-3a-
nagHoi 4actu nobepexbs Kac-
nuiickoro Mops 1 B6AKU3M aKBaTo-
pun ®uHcKoro 3anuBa nossonser
cAienatb BbIBOA O TOM, YTO TEXHO-
JIOTUA CMYTHUKOBOW NPUBA3KM
penepoB MOPCKUX YPOBEHHbIX NO-
CTOB K rOCYAapCTBEHHOI BbICOT-
HOW OCHOBE NpW COXPaHeHUU Ka-
yectBa paboT no3Bonser:

— CVILECTBEHHO YBEAMUYUTD
NPOW3BOAUTENBHOCTE TpyAa Npu
NPOBEAEHNUM NPUBA3KM Penepos;

— bonee yem B [ABa pasa
YMEHbWWUTb CTOMMOCTb NMpoBeae-
HUA paboT;
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CnymHuKo8as cems ¢ UCXOOHLIMU U
onpedensaembIMU NYHKMamu

— OCyWeCTBAATb NPUBA3KY
penepoB B MeCTax, HeAOCTYMHbIX
AN UCNOJb30BAHUA TPAAULMOH-
HbIX reofie3nyecknx MeTofoB (oc-
TPOBa B OTKPbLITOM MOPE, B YCTbe-
BbIX pa3nnBax pek u T. A.).
Hab6nioaeHus Ha penepax Mop-
CKMX YPOBEHHbIX CTaHUWit 1 mo-
CTOB, PaCMONOXKEHHbIX BONN3M ak-
Batopuu ®uHckoro 3anuBa, Haps-
LYy CO CTPOWUTENbCTBOM 3aLLUTHBIX
COOPYXEHUW, WUMelT BaxHoe
NpaKTMYeckoe 3HaYeHne oas npe-
pynpexpaenus sxuteneit CaHKT-
MeTtepbypra o HaBOJHEHUSAX.

Pe3yanaTb| OLEeHKN TOYHOCTU onpejesieHUA KOOpAUHAT U reoje3nyecKux

BbICOT penepoB MOPCKUX YPOBEHHbIX MOCTOB W MYHKTOB CMYTHMKOBOM
reopesuyecKoii cetu

HaumeHoBaHue CpeaHAsA KBajpaTUUYECKasA NOrpewwHocTb, MM
penepoB 1 NyHKTOB Wupota (N) [onrota (E) Tleopesuuyeckas Bbicota (U)
KIRU 0,0 0,0 0,0

FAG2 0,0 0,0 0,0

Bbibopr 12,0 9,0 24,5
KpoHwTaaT (mapka) 8,38 6,4 16,2
KpoHwTaar (penep) 8,6 6,4 16,2

LAMA 0,0 0,0 0,0
JlomoHocos 8,7 6,5 16,7

MAR6 25,7 25,1 54,0

METZ 0,0 0,0 0,0

03epku 11,6 9,2 24,4
Lleneneso 111 8,6 23,2

VISO 26,7 25,1 53,6

VOP 12,0 9,0 24,5

Mpumeyarue. XnpHbiM WpnhTOM BbifeNEHb UCXOAHbIE MYHKTbI CMYTHUKOBOIA

reofe3nyecKon cetu.
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Komnnexc 3auwumHsix coopyxeruti (damba) 8
aksamopuu DPUHCK020 3a1UBA, NPOXOOAUUII
yepe3 o. KpoHwmadm

C MOMeHTa cBOEro 0CHOBaHMsA
B 1703 r. CaHkT-leTepbypr okono
300 pa3 nopgseprancs HaBoOfHe-
HWUAM, NpWU 3TOM, CpPefHUA ypo-
BEHb MOPA NOAHMUMANCA 0T 262 [0
421 cm. 3atonneHune yHLAMEH-
TOB W YIUL, B HU3KO PaCMOOXeH-
HbIX paiioHax ropofa HauMHaeTcs
npu nogbeme YpoBHsA BOAbl 6onee
yeM Ha 160 cm. MpuynHoit HaBog-
HEHWII ABNAIOTCA WTOPMOBbLIE Ha-
roHsl B bantuitckom mope, KoTo-
pble yCUnMBaKTCA NO Mepe npu-
onnxeHns k Cankt-Metepbypry.

Npes ctponTenbcTBa KaMeHHoOW
Aambbl, npoxoasliei yepes o.
KpoHwTapt nonepek ®uHckoro 3a-
NUBa, 6blNa NpepsoKeHa UHKEHE-
pom .M. baseHom nocne HaBog-
HeHua 1824 r., Korga cpefHuii ypo-
BEHb MOpsA NOAHANCA Ha 421 cm.
Ona nerna B OCHOBY NpOEKTa CTpo-
UTENbCTBA KOMMAEKCA 3aLUUTHBIX
coopyseHuii r. CaHkT-MeTepbypra,
npuHatoro [loctaHoBneHnem LK
KMNCC u Coseta Munuctpos CCCP
Ne 745 «0 ctpouTenbcTee coopy-
JKeHWit 3a1nThl JIeHUHrpaga ot Ha-
BofHeHM» 02 aBrycta 1979 r. Pe-
anu3aums 3Toro NpoekTa U paboThbl
no NpuUBA3KE CETU penepoB MOp-
CKMUX YPOBEHHbIX CTaHUMA W no-
CTOB, PacnosiOeHHbIX BOAU3N aK-
Batopuu ®UHCKOro 3anuBa, Hava-
nuck Tonbko B 2001 r. (puc. 6). B
NepCneKTMBe KOMMIEKC 3aLUUTHBIX
COOpPYXXEHMII CTaHeT O0O6BLEKTOM
JBOMHOrO Ha3HaYeHus:

— BO-MNepBbIX, COCTAaBHOM Yac-
TblO NpeAnaraemMon CUCTEMbl UH-
TErpypoBaHHOr0  ynpaB/ieHus

BOAHbIMKU pecypcamn CaHkT-lle-
Tepbypra;

— BO-BTOPbIX, Y4aCTKOM KOJb-
UeBON aBTOMOOWILHOW JopoOry
OJs BbIBOJA TPAH3UTHOTO aBTO-
TpaHcnopTa B 06X0f ropoga.

MonyyeHHble pe3ynbTathl reo-
[e314ecKux onpefeneHnin BbicoT
penepoB MOPCKMUX YPOBEHHbBIX MO-
CTOB B €[JMHOW CHUCTEME BbICOT M
NPMBA3Ka K HUM Hynei MOpPCKUX
VYPOBEHHbIX NOCTOB CTaHYT OCHO-
BOW 418 NpOBefeHUA B AaNbHen-
eM MOHMTOPUHIA YPOBEHHbIX
COOpYEHUN Ha NYHKTax Habnio-
[aTenbHON MOpCKOW Geperosoit
cetn Pocruapometa B61131 aKBa-
Topun ®uHckoro 3anusa. MHxe-
HepHble pacyeTbl CTPOALLErocs
KOMMIEKCa 3alMUTHBIX COOpYyXe-
HUi CaHkT-lMeTepbypra nokasbl-
BalOT, YTO NpU BBEAEHUU B IKC-
nayatauuio oH 06ecneyut 3aluTy
ropofa oT HaBogHeHuir. OpgHako
MOTYT BO3HUKHYTb Takne Henpeg-
BUAEHHblE CTUXMWIIHbIE CUTyaLuu,
0 KOTOpPbIX HEOOXOAMMO 3HATb 3a
HECKOJNIbKO YacoB WAN XOTA Obl 33
HecKonbKo cyTok. [Mo3atomy, yTo-
Obl NpefynpefnTs 0 HaBOAHEHUH,
Heob6X0AUMO WMeTb reopesnyec-
Kne W ruaponoruyeckne faHHole
He TO/IbKO B akBaTopuu ®uHckoro
3aMBa, HO U B OTKPHITOW YacTu
bantuitckoro mops. Takasa yHu-
KanbHas BO3MOXHOCTb MMeeTcs,
NOCKONbKY npumepHo B 100 KM OT
akBatopuu ®uHckoro 3anusa
pacnonoxeH o. lornanp, Ha KoTo-
poM HabnofeHUs 32 YPOBHEM MO-
pa Bepytca, HauuHaa ¢ XVIII se-
Ka. lMonyyeHHble MaKCMManbHble
XapaKTepUCTUKN O BOJHOM pexu-
Me Ha 0. [ornaHg no3BonsT 3abna-
roBpeMeHHo MHGOpMMpOBaThL py-
KOBOACTBO ropofa Ans npoBefe-
HUA COOTBETCTBYIOLLMUX Meponpu-
ATUA MO MpepynpexneHnto Ha-
BOAHEHUN Ha TeppuTopun CaHKT-
MeTepbypra u ero oKpecTHocTeN.
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RESUME

A brief description is given for
the satellite technology of refer-
encing the sea tide gauge sta-
tions' relative the RF high preci-
sion elevation base in accordance
with the Agreement between
Rosgidromet and Roskartografiya
of 2007. This technology imple-
mentation experience shows that
it makes possible to significantly
reduce time for the ground con-
trol point referencing as well as to
half the work cost and to refer-
ence control points in places
inaccessible for traditional geo-
detic techniques.
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®OPMUPOBAHWUE MEXXEBOIO
NMAAHA CPEACTBAMM
T’C «KAPTA 2008»

A.T. lemupenko (Kb «lMaHopamay)

B 1989 r. okoHuMn thakynbTeT nNpuknagHon matematuku Xapbkosckoro BBKWUYPB um. H.WU. Kpbinosa. Mocne
OKOHYaHMsA YunnuwWwa cayxun B pagax BoopyxerHeix Cun P®. C 2006 r. no HacTosee BpeMsa — 3aMecTUTeNb
reHepanbHOro AMPEKTopa no HayuHoi pabote Kb «MaHopamay. KaHAMAAT TEXHUYECKUX HayK.

B cootsetctBum ¢ ®epepans-
HbiM 3akoHOM «0 TocymapcTBeH-
HOM KajacTpe HeABUXUMOCTM»
Ne 221-03 ot 24 wiona 2007 r.
MEXeBOWN NiaH npejcTaBnseT co-
60il OKYMEHT, KOTOPbI COCTaB-
NneH Ha OCHOBe KajacTpoBOro
nnaHa COOTBETCTBYIOLe Teppu-
TOPUM WU KAJACTPOBOW BbIMUCKH
0 COOTBETCTBYIOLLEM 3€MeNbHOM
yyactke. B MexeBoM nnaHe
LOJKHA ObITb OTpaXeHa onpefe-
NeHHas MHbOpMaLms, BHeCEHHas
B locynapcTBeHHbIN Kapactp He-
OBVMXUMOCTU, W yKa3aHbl CBefe-
HMA 00 oOpa3yeMoM 3eMeflbHOM
y4yacTKe MKW 3eMeslbHbIX yyacT-
Kax, 1160 0 YacTu UAK YacTsX 3e-
MeNIbHOTO y4yacTKa, Mbo HOoBble
CBefleHMA 0 3eMeNbHOM y4yacTKe
WNU 3eMeNbHbIX yyacTKax, Heob-
xoaumble ons BHeceHus B locy-
[APCTBEHHbIN KagacTp HeLBUXKU-
MOCTU.

B pesynbrare KafacTpoBbix pa-
60T no pasgeny, nepepacnpege-
NIEHUIO UN BLIJENY W3 CYILLECTBY-
IOWMUX 3EMENbHBIX YYAaCTKOB WU
13 3eMefib, HaXOAAWMXCSA B MyHU-
uMnanbHon (rocypapCTBEHHOIA)
COOCTBEHHOCTH, BO3HUKAKT 00-
pasyemble 3eMefibHble Y4acTKU.
YTOYHsiemMble 3eMesibHble YYacTKM
CBsi3aHbl C KafacTpoBbiMK pabo-
TaMmM N0 YTOYHEHMIO FPaHULL UK
NNOWAAM CYLECTBYIOWEro y4acT-
Ka. Mi3MeHeHHbIMU cyuTaloTCA 3e-
Me/ibHbIE YYaCTKW, B OTHOWEHWUM
KOTOpbIX NPOBEAEH BblAeN B cyeT
[0n cobCTBEHHOCTH, NMBO noche
pasgena efuHoro 3emsienosb3o-
BaHMA.

B 3aBucMMOCTM OT BapuaHTa
KaflacTpoBblx paboT B cOCTaB
MEXEeBOro nnaHa BKAKYATCA
pasfgensl, CBA3aHHbIe C onpeje-
JIEHHbIM TUTMOM 3EMEeNIbHOrO yya-
CTKa:

— UCXOfHble 3eMefibHble yya-
ctkm (paspen «MWcxopHble AaH-
Hbley);

— ob6pa3yemble 3eMeNbHble
yyactku (paspen «CepeHus 06
06pa3syeMbix 3eMesIbHbIX Y4acTKax
N MNX YaCTAXY);

— W3MeHeHHble 3eMeNbHble
yyactku (pasgen «CeegeHus o6
M3MEHEHHbIX 3eMeJibHbIX YyacT-
Kax»);

— 3eMefibHble y4acTKM, no-
CPeacTBOM KOTOPbIX 06ecneynsa-
eTcs AOCTyn K 0OpasyembiM Uu
M3MEHEHHbIM 3eMeNibHbIM Y4acT-
kam (pasgen «CeegeHus o 3e-
MeJIbHbIX Y4acTKax, NoCpesCcTBOM
KOTopbIx 0becneynBaeTcs AocTyn
K 06pasyemMblM UAU U3MEHEHHbIM
3eMeNibHbIM yYacTKaM»);

— yTOYHsAEMble 3eMefibHble
yuactku (pasgen «CeegeHus o6
YTOYHSIEMbIX 3EMeJIbHbIX Y4acT-
Kax»).
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Mpu o6bpaboTke cBefeHUN O
4acTAX 3eMesbHbIX Y4YacTKOB He-
obxonMMo pasfensTb MHdopma-
LMK O CyWeCTBYIOWMUX W BHOBb
06pa3oBaHHbIX YacTaX 3eMesib-
HbIX YYACTKOB, a TAKKe O HANUYUY
HeLBUXMMOCTU (34aHuiA, coopy-
KEHWI, NMOCTPOeK) Ha 4acTu 3e-
MeNIbHOTO y4acTKa.

Takum o06pasom, nporpamma,
3anoHAIOWAN pa3fenbl MEeXeBo-
ro nnaHa, [OMKHA «3HATb» TUM
Ka)X[Ooro y4acTka, nocTynawuiero
B COCTaB MCXOAHbIX [AHHbIX, U
«yMeTb OnpefenaTb» Mo KaKuM-
7MBO NpuU3HaKaM CTENeHb HOBU3-
Hbl (cylecTBylowas unu obpaso-
BaHHas) 4aCTW 3eMeNbHOro yya-
CTKa M MPUCYTCTBUSA Ha Hell 00b-
€KTOB HE[IBUXMMOCTH.

[ns KoppekTHOW paboTbl npo-
rpammbl B LMcpoBON Knaccudu-
KaTtop KapTbl JOMKHBI ObITb BKIIO-
YeHbl COOTBETCTBYIOWME OGBEKTSI,
MeTpUKa M CEeMaHTUKa KOTOpbIX
OyeT ucnonb3oBaHa Npy aBToMa-
TU3UPOBAHHOM 3anoHeHUU hop-
Mbl MEXEBOI0 nnaHa.

CBefeHUs O MECTOMONOXEHMUN
XapaKTepPHbIX TOYEK TPaHML, 1 Ya-
CTell TpaHWUL 3eMebHbIX yyacT-
KOB M WX yacTeit GepyTtcs U3 meT-
puKM 06beKTOB KapThl. CBefeHuUs
aTpUOYTUBHOTO XapaKTepa BblOM-
paloTCcs U3 CEMaHTUKN 0OBLEKTOB.

MeTonuka hopmMmUpoBaHUA Me-
xeBoro nnaHa cpeacteamn NC
«Kapta 2008» 3akntouaerca B no-

cnef0BaTelbHOM  BbIMOJIHEHUK
paaa onepawmii, npeacTaBaeHHbIX
Ha puc. 1.

1. BBOA UCXOAHBIX fAHHBIX U
HaHeceHUe Mx Ha Kapty. B npo-
Lecce BBOAA MCXOLHbIX [AHHbIX
onpefensercs cuctemMa Koopau-
HaT KaflacTpOBOro MnaHa, Bbinon-
HAETCA ero Co3AaHue, 1 Ha KapTy
HAHOCATCA MCXOLHbIE OOBEKTbI.
Mog ucxogHbIMU 06bEKTaMU mno-
HUMAIOTCA 3eMesibHble Y4acTKK
(Mx 4yacTn) M 0OBEKTHI HELBUNKM-
MOCTM, COCTOSIlME HA KafacTpo-
BoM yuyeTe. WcxoaHble paHHble
MOryT GblTb HaHEeCEeHbl BPYYHYIO
WAU MONyaBTOMAaTUYeCKU, Mo Ko-
OpAMHATHOMY onucanuto. ins as-
TOMaTW4YeCKoro BBOLA WMCXOLHbIX
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lpumep asmomamuyecKo20 88000 UCXOOHbIX OAHHbIX U3 (hatina
8 hopmame XML 8 TNC «Kapma 2008

AaHHbix dopmbl «CBepeHns Epu-
HOro rocyfapcTBEHHOTO peecTpa
06BEKTOB KanWUTaNbHOTO CTPOU-
TeNbCTBa» B 0OMeHHOM opmare
XML npuMeHseTcs COOTBETCTBYIO-
was npouenypa (puc. 2).

2. UmnopT reopesnyeckux
usmepenuit. OnpegeneHue Koop-
LMHAT XapaKTepHbIX TOYeK rpa-
HUL, 3eMesibHbIX Y4YacTKOB U UX
yacTeii MOXeT ObiTb BbIMONHEHO
(hoTOrpaMmMeTpuMyecKnM, KapTo-
METPUYECKUM, CMYTHUKOBBLIM, TPa-
LWLUMOHHBIM TeOfe3NYeckum Me-
TOfAMU UK UX KoMOWHauuei.
CHMMKM, KapTbl U NnaHbl 06paba-
TbIBAKOTCA CPEACTBAMM pefaKkTopa
MC «KapTta 2008». KoopanHarsl,
M3MepeHHble CMYTHUKOBLIMU reo-
Le3MYeCcKUMU MeTofaMmu, 3arpy-
xatwoTtca no npotokony NMEA
0183 unu B pesynbrate nNpAMoOro
yTeHus paHHbIx ¢ THCC-npuemHm-
Ka, MOAKMIOYEHHOrO Yepe3 COOT-
BETCTBYIOLWWMIA pa3bem. MimnopT B
CUCTEMy pe3ysbTaToB U3MepeHUi,
BbIMOJIHEHHbIX LU(POBLIMU Teo-
Ae3nyeckumn npubopamu, npo-
BOAMTCS C NMOMOLLbIO Mpoueaypsl
«MmnopT reogesnyeckux nsmepe-
HUR».

3. 06paboTka reopesuyec-
KX U3MEPeHUN N HAHeCeHHe Ha
KapTy pe3ynbTaToB pacyeTos.
lpu NOArOTOBKE MEXEBOTO NiaHa
MCNONb3YIOTCA OMOPHbIE MYHKTbI,
TEOLONUTHbIE XOAbl, MUKETHblE
TOYKM M UX 00O3HAYEHUs, HaHe-
CeHHble Ha KapTy B Buge 0Obek-
T0B. [lns 06paboTKM reofesnyec-
KUX W3MEpeHWii npefHasHayeHsl

pexumbl 3agaun «lfeogesmnyeckue
BblyncneHusa». locne mmnopta
[laHHble 0TOOPAXAKTCA B Cneum-
aNbHBIX [MANOroBbiX OKHaxX pAnA
KOHTpONs, NpefBapuUTeNbHON 06-
paboTku, ypaBHMUBAHMA U HaHece-
HWS pe3ynbTaToOB pacyeToB Ha
kapTty (cm. «leonpocu» Neo 1-
2003, N2 2-2003, Ne 5-2005).

4. NMoprotoBka KapTbl (MeT-
puKa) K hopMUPOBAHMIO CXEM U
yepTexen. Haubonee Tpynoem-
KON 4acTbio hOpMUPOBaAHUA Me-
KEBOro niaHa sBasetcs 06paboT-
Ka METPUKM 3eMeNbHbIX Y4acTKOB
u ux vacrei. lpu aBTomatuyec-
Koii 00paboTKe NpOrpamMHbIM
nyTeM BbINONHAIOTCA MOUCKOBbIE
onepauuu, CBA3aHHble C onpeje-
NeHNEeM CMEXHbIX 3eMeNbHbIX
Y4aCTKOB, Hanuyumem yactein 3e-
MeNbHbIX Y4YaCTKOB U 06BLEKTOB
HefBMXMMOCTM Ha HuX. CBeseHMs
0 XapaKTepHbIX TOYKax rpaHuL
3eMeibHbIX Y4aCTKOB M WX yacTei
nporpamma nosyyaert U3 cooTBeT-
CTBYIOWMX TOYEYHbIX O0OBEKTOB.
31y uHdbopmaunio HeobXoAUMO
HaHeCTW Ha KapTy B npoLecce ee
noarotoBku. [lpu noaroToBke
KapTbl MCMONb3YIOTCA NpOLeAypbl
aBTOMaTU4yecKoro hopMUpOBaHMA
noanuceil NOBOPOTHbIX TOYeK
(puc. 3), onepauuu Tononornyec-
KOro pefakTMpOBaHWUsA U KOHTPO-
N KayecTBa BEKTOPHOII KapThl.

5. Co3paHue un306paxeHmii
cxeM u yepTexeir. Cxembl 1 yep-
TEXUW ANA MEXeBOro nnaHa roto-
BATCA 3apaHee W COXPaHAKTCA B
Buge rpaduyeckux dainos.
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lpumep npumeHeHus npoyedyps! asBmMomMamuyecKo2o popMuposaHus
nodnuceli noBOPOMHbIX mMoYeK

MowHbIM CpeacTBOM HaCTPOMKK
n306paxeHns KapTbl ABAAETCSA
“cnonb3oBaHWe BCTPOEHHBIX [0-
KyMEHTOB W Bpe3oK. Bpe3ska
npeacTaBnseT coboit KapTy unu
(bparMeHT KapTbl, 0TOGpaXaeMblit
noBepx OCHOBHOW KapThbl. loaro-
TOB/IEHHOE W HAaCTPOEHHOE U306-
paXeHune KapTbl COXpaHAeTcs B
rpaduyeckom caitne. Takum 06-
pasoM MOXHO NOArOTOBUTb He-
CKONbKO rpaduyeckux ainos,
COOTBETCTBYIOWMUX CXeM, yepTe-
Xel unu ux yacteit. Jliobas cxema
MW YepTex B KOHEYHOM pe3yib-
TaTe [OJXKHbI ObITb BMMCaHbl B
paMKu HekoTopoit o6nacTu, nome-
WakLwencs Ha neyaTHOM nucTe.
YnpaBneHue pasmepom wn306pa-
XeHna (OopMUPYEMON CXeMbl W
€ro KOHTPOJb OCYLeCTBAAETCA C
nomouwbio npoueaypsl «Coxpa-
HUTb U306paxeHue kapTbl B EMFy,
BXOslLEeA B COCTaB reopesnyec-
Koro pepaktopa. [lonyyeHHble
rpacdumyeckune daiinsl B fanbHei-
WweM MCNoNb3ylTCA ANA aBTOMa-
TWYeCKO BCTaBKM B COOTBETCTBY-
folwmne pasfenbl GOpMbl MEXEBOO
nnaHa.

6. MoparotoBka KapTbl (ce-
MaHTMKa) ANA aBTOMaTU3Upo-
BAaHHOro 3anonHeHusa ¢opmbl

MeXeBOoro nnaHa. B mexesom
nnaHe HEOBXOAMMO NPUBECTU WH-
topmaLmnio Kak 0 KOOPAMHATHOM
ONUCaHWU 3eMeNbHOr0 Y4acTKa,
TaK u o ero atpubytax. KoHeuHo
aTpubyTUBHbIE CBEJEHUA MOXHO
L06aBNUTb B y)Ke TOTOBbIA AOKY-
MEHT, 0[JHaKO, eClM NoHaRobUTCA
NOBTOPHO C(OPMMPOBATL MeXxe-
BOW NnaH, To MHGOPMaLMIO Npu-
LEeTCA KONMpOBaTb WAU BBOAUTH

3aHoBo. Llenecoo6pasHo BBecTy
aTpubyTUBHYIO (CEMAaHTUYeCKYI0)
UHGbOpPMaLMIO O 3eMeNbHOM yya-
CTKe 3apaHee. [na 3Tux uenen
npeHasHayeHo [MANOroBOE OK-
HO «PefakTMpoBaHue CeMaHTUKM
ob6bekTay (puc. 4). Mpu Hanuuum
CEMAHTUKU Y 3eMeNIbHOr0 00beK-
Ta, ero 4acteil U CMEeXHbIX 3e-
MeNIbHbIX Y4aCTKOB nporpamma
aBTOMATUYECKU CAenaeT Heobxo-
AuMble BbIGOPKU [AHHBIX U BCTa-
BUT WX B COOTBETCTBYIOWME Pa3-
AeNbl MeXeBOro niaxa.

7. Bbibop unu BbigeneHue
3eMeNibHbIX YYaCTKOB, UCMOJIb-
3yeMbix npu 3anonHeHuu ¢op-
Mbl ME}XeBOro nnaHa. lepep 3a-
NycKOM Npoueaypbl aBTOMaTU4ec-
KOro 3anofiHeHus hopMbl Mexe-
BOrO MnfaHa HeoGXo[uMo Bblge-
JINTb HA KapTe 3emesibHble y4yacT-
KW, WMHDOpMauMs O KOTOpLIX
LOJKHA 6bITb MCMONBb30BAHA NPU
3anoHEHUN COOTBETCTBYHLLMX
paszenos GopMbl MeXEBOro nia-
Ha. 3TO MOryT ObITb UCXOfHbIE 3€-
MefibHble y4yacTkM, obpasyemble

3€MeJibHble€ Y4aCTKN, U3MEHAEMbIE
3eMesnbHble yyacTku unu obpasy-
eMble 4acTW 3eMesibHbIX y4acT-
KoB. Mporpamma He KOHTponMpy-
eT MpaBUNbLHOCTL BbIfENEHUS,
NPOCTO OGBEKTHI, «KTHOUUY» KOTO-
pbiX HE BXOAAT B NepeyeHsb fony-
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Mpumep pabomsi 8 duano2080m okHe

«.VnpasneHue COCMasoM OaHHbIX, BbIBOOUMbIX
8 om4yem»

CTUMBIX, He OymyT 06paboTaHbl.
Ecnu BbigeneHHble 06bEKTbI OT-
CYTCTBYIOT, MOSBUTCA 3anpoc Ha
BbIGOP 06bEKTA Ha KapTe.

8. ABTOMaTHyeCKOe 3anosiHe-
Hue hopMbl MeXKeBOro nnaHa. B
AWaNoroBoM OKHe «YnpaeneHue

COCTaBOM [@HHbIX, BbIBOAUMbIX B
oTyeT» (puc. 5) HeobxoamMMo yKa-
3aTb HEKOTOpble CBeAeHUs nans
TUTYNBHOTO IUCTA U NepeyeHb fo-
KYMEHTOB, a TaKXe CMWUCKW rpa-
thuyeckux dainos, ucnonb3ye-
MbIX NpU 3anojiHeHun rpaduyec-
KOW 4acTu MeKeBOoro niaHa.

Mpn 3anonHeHUN [OKYMEHTa
MCMONb3YIOTCA WabMoHbl, Onu-
caHHble B cekuyun [MEJPLAN]
taiina dot.ini.

9. PepaktupoBaHue nony-
YEeHHOro J0KYMeHTa U ero ne-
yatb. 3anonHeHHble QopMbl Me-
JeBoro nnaHa QopmupyloTcs B
topmate Microsoft Word, uto
Nno3BOASET WX MPOCMATPUBATS,
npu HeOOXOAUMOCTH, PERAKTUPO-
BaTb W, NOCJE 3TOr0, HANpPaBNATL
Ha neyvarb.

10. IKCcnopT cBEfEeHUN 0 Bbl-
NONHEHHbIX KafacTPOBbIX pa-
60Tax B 06MeHHbI (hopmar.
[ns akcnopTta pe3ynbtaToB O Bbl-
NONHEHHBIX KaAacTpoBbix pabo-
Tax MOXHO MCMONb30BaTh NpoLe-

Aypbl, BXOASALLMNE B COCTAB reofe-
3M4ecKoro pepakTopa: coxpaHe-
Hue paHHbix B hain CSV n coxpa-
HeHue faHHbIX B (aitn XML.

Cneumnanuctol Kb «lTaHopama»
paspaboTanu v npeanarawT CBO-
MM NONb30BaTeNAM CKBO3HYIO
TEXHONOrnio NOArOTOBKM M aBTO-
MaTU3MpoBaHHOro topmMupoBa-
HUA MeXeBOro nnaHa oT Mnosyye-
HUA KafacTpoOBON BLIMUCKM [0
BK/IIOYEHNA CBEAEHUI O 3eMeb-
HOM yyacTKe B CMCTeMY KafacTpo-
BOTO yyerTa.

RESUME

There are given the require-
ments for a boundary plan in
accordance with the Federal Law
«On the state real estate cadas-
tre» adopted in 2007. Some pro-
cedures providing for the bound-
ary plan documenting based on
the Karta-2008 GIS are described
in detail. It is marked that every
procedure may be used independ-
ently depending on the tasks aris-
ing during cadastrial works.

www.gisinfo.ru

SR s i
LT ]

1 Fareae
[

- TECHIOPMALMOHHERE CHOTERMES 1
MAC-npunokeHsR ona Windows, Linws,
Solan=, Pocket PC 2003, OC-PE, O
M Op.

- THC-nprnoseHun ana WEE

- 30 MM OB HNL

- DiipafioTes reqaesr kM waMeneH Wi
W O A BEIH M S8 PR T O 1 BFILHOR
DDAy IS HTSL M.

- AuaCnoieA keacTp w Moscooi Mg,
- KanacTp 0B RERTOE HEQEHHMMOCTIL

- Tlesgn 0 iy B R R M.

- MNporpammsos obecnesaHe oNa
PO CoHCTEEb TG

A0 EB "MAHOFAMA™ .
Procuan, 118077, 1. Muussa,

b. | oMZcooEHA NeD., 80K b, ohae 1002

Tan.: (485) 7500745 775101 .

TenUiies: (B5) T38-0244
k-mait panoramagggisinfa.ru
ity e glsindons

DohHUHANLHLIA paxgaloTiEs | MO sHfaoma
PR, G5 TooolRil, aSeaim o Hajins s s
GIS WinhSaraar

Cramaranecran Pocaveee: SO001 0455
SULLUE T B9, SU0TET483T, 200514029
& Cogrgriggll Manguerres Cacwgn 1931 200



TEXHOJIOTUU

PELLEHWUA KOMMAHWUU INPHO
ona CO34AHUA U PABOTbI
C yMP N UMM

M.B. JllotnBuHckas (KomnaHns «CoB3oHA»)

B 1996 r. okoHuuna cakynstet otorpammerpun MUUTAMK no cneumanbHocTn «aspodoToreogesusy. Mocne
OKOHYaHWsA MHCTUTYTa pabotana B ®IYM «loc3emkapactpcbemka» — BUCXATW, B HNMM «LeHTp npuknagHon
reoguHamukuy. C 2005 r. pabotaer B kKomnaHuu «CoB30HAY, B HACTOSLLEE BPEMS — CTApLIMIA UHIKEHEP.

Cpenn MHoroo6pasus ctoto-
rPaMMeTPUYECKUX MPUNOKEHWI
NporpamMMHble peleHns Komna-
Hun INPHO (fepmaHus) no npasy
CYMTAIOTCA OJHUMU U3 NIYYLINX, B
nepeyto ouyepeab, bnarogaps ru6-
KON MopynbHoOW cTpykType. OHu
Haubonee MOJHO COOTBETCTBYIOT
3afa4yam undpoBoii hoTorpamme-
Tpuu, 06pPabOTKM [AHHBIX BO3-
LYWHOrO N1a3epHOro CKaHWpoBa-
HUs, CO3AaHMA U paboTel C UUd-
poBbiMM  MopensmMu  penbeda
(UMP) » umucdpoBbiMu Mopenamu
mecTHocTu (LLMM) 6onbwinx 06b-
eMOB U pa3Hbix dopmartos. [lpo-
rpaMMHoe obecrneyeHue KoMmna-
Huu INPHO no3sonsert BbINO-
HATb BCE TEXHONOTUYECKUe Mnpo-
ueccol GoTorpammeTpuyeckoit
06paboTKM [aHHbIX AUCTAHLMOH-
HOTO 30HAMPOBAHUS, BKIIIOYAS a3-
POTPUAHTYNALMUIO, NOCTPOEHUE
cTepeousobpaxeHuit, Mogenupo-
BaHue penbeda, co3aaHue opTo-
doTonnaHoB. Kpome Toro, npea-
naralTcAs MHHOBALMOHHbIE MPO-
rpaMmMHble peleHus pns obpa-
6OTKM [aHHbIX BO3AYWHOrO fa-
3epHOr0 CKaHWpPOBaHWA, B TOM
yucne TexHonorus puasTpaLum u
pefaKTUPOBAHUA [AHHbIX Ans CO-
3naHusa UMP n UMM,

C m™MomeHTa oCHOBaHuA B
1980 r. npocteccopom ®puuem
AkkepmaHom komnaHua INPHO
3aBoeBana 3ac/yKeHHbI aBTOpK-
TET KaK NOCTaBILMUK NPOTrPaMMHbIX
peLleHnit MUPOBOTO YPOBHS, 00-
napamwmx BbICOKOW CTeneHbio
aBTOMaTu3aLMM M NPOU3BOAM-
TenbHocTu. [locne Toro Kak B

2000 r. KomnaHua ctana npegna-
raTb NOSHOQYHKLMUOHANbHbIE do-
TOrpaMmMeTpuyecKue peleHus, ee
KONNEKTUB  CKOHLUEHTPUPOBAN
YCUANA HA NPAMbIX MPOAAKAX, CO-
34aB WWPOKYIO CeTb [UCTPUOLIO-
TopoB no Bcemy mupy. Cneunanu-
ctbl kKomnaHuu INPHO couetator
3HaHus B obnactu Teopun doto-
rPaMMETPUK C HaBbIKAMM BbINON-
HEHWS peanbHbIX MPOEKTOB U UC-
NoMb30BaHNEM «HOY-Xay» B Cthe-
pe CO3[aHWA HOBbIX MpOrpamm-
HbiIX cpepcTB. [lonb3oBatensamu
KOMMaHuu ssnsaTca okoso 1000
opraHu3auuit, cneuuanusupyio-
wuxcs B obnactu dororpammer-
puu 1 06paboTKM [aHHbIX BO3-
AYWHOrO Na3epHOro CKaHWpoBa-
Hus, B Gonee yem 100 cTpaHax
Mupa.

Pewenne komnauum INPHO
Ans doTorpamMmeTpuyeckoin 06-
paboTku u306paxkeHun npeg-
cTaBnser co6oil nonHodyHKLKO-
HanbHy (HOTOrpaMMeTpUYecKyto
CUCTeMy [N BbINOJHEHUA CTaH-
LapTHbIX 3afay B UudpoBOM Npo-
eKTe, BK/IIOYAsA reoKofupoBaHue,
co3paHue LMP, opTtoTtpaHcdop-
MUpOBaHME U CTepeocKonuyec-
Kyto ouudposky (puc. 1). Mpo-
rPaMMHble MOJY/U MpeAnaraemo-
ro pelweHuns MoryT UCNOJb30BaTb-
€A KaK CaMoCToATeNbHble Mpo-
rpamMMbl AU Kak rubKO HacTpau-
BaeMble KOMMOHEHTbI, KOTOpble
JIETKO BK/OYaloTcs B oTOrpam-
MeTpuyeckuit pabouuit npouecc.

Cuctema nofaepKuBaeT Wmpo-
KWl Habop LMdPOBLIX AAHHBIX:
OTCKaHMpOBaHHble  a3podoTo-

CHUMKM, a3pOCHUMKM, NONyYeH-
Hble C UMPOBBIX ABUALMOHHBIX
kamep (DMC, DSS, UltraCam wu
ADS40), n undpoBsbie n3obpaxe-
HUS C PasNUYHBIX KOCMUYECKUX
annaparos [133.

OCHOBHbIM ~ MpenMyLLeCcTBOM
LAHHOTO  pELeHUs  KOMNaHuu
INPHO sBnsetcs cTtporoe matema-
TUYECKOE MOAENMPOBAHME, N03BO-
nsiollee JoOUTLCA BBICOKOW TOY-
HOCTU 00pabOoTKM, @ TaKXKe YETKO
BbICTPOEHHbI paboynit npoLecc u
BbICOKas CTEMeHb aBTOMAaTU3aLum,
obecneynBaiowe MakcuManbHyto
NpPON3BOAUTENBHOCTb.

MeHepxep NpOeKTOB
ApplicationsMaster sBnsetca Ap-
poMm peleHus ans ¢hoTorpammer-
puyeckoit 06paboTKM 1 CoaepKUT
paclWMpeHHbIl Habop CpeacTs,
No3BOASAIOLLMX:

— c034aBaTb NPOEKTbl B J0-
ObIX CUCTEMAxX KOOPAMHAT U Kap-
Torpaduyeckux npoekuusx (B

Mismésfiwen npoavson
] TrHARTP Y & -: ! |; P LM A ,1.-.-.i||- - i 1

Match-AT |

COAfTaHNE W Pyl HpoRines | MM |
[T e e ey i
Erepecemripos | L OWMaswr | |
MR |
|
Summit | g
E ‘ O aloTid AP THPOTONNAHCE
|

Pewenue komnanuu INPHO dns ¢pomozpam-
Mempuyeckol 06pabomKu u3o6paxeHuli
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«06/1aK0 MoYeK», NoJly4eHHoe ¢ NOMouibio
mooyna MATCH-T

nporpamme umeetcs 6onee 100
V)Ke 33faHHbIX NPOEKUUI U MOXK-
HO pa3paboTaTb HOBbLIE);

— paboTatb C AaHHbIMK, NOJY-
YaeMbiMU Pa3NUYHBIMU CLEMOY-
HbIMW YCTPOICTBAMW C BO3AYyL-
HbIX M KOCMWUYeCKUX HocuTenen,
3a CcyeT 06WMpHOI GUGAMOTEKM
napameTpoB Kamep, BO3MOXHOCTU
pefaKTUpOBaHUA 3TUX napameT-
pOB, a TaKXe 3ajaHus xapaKkTepu-
CTUK HOBbIX TUMOB CbeMOYHBIX YC-
TPOWCTB;

— OCYLEeCTBAATb 3KCMOPT W
MMMOPT MPOEKTOB, CO3[aHHbIX B
APYTUX (OTOrpaMMeTpuyecKnx
cuctemax  (DAT/EM  Summit
Evolution, BAE Socet Set, Z/I
project), 3neMeHTOB OpUEHTUpO-
BaHWA CHUMKOB W3 (OpPMATOB:
PATB, Bluh, Bingo, Orima, Aerosys,
a TaKXe 3KCNopT JAaHHbIX C
GPS/IMU: Applanix POS/AV /
POSEO, IGI AEROControl;

— c034aBaTb MaclTabHble Nu-
pamupbl CHUMKOB, 0becneynBato-
LWue BbICTPYIO M TOYHYIO paboTy C
pacTpoBbIMU U300pAKEHUAMY;

— BbINOJIHATL paguoMeTpuye-
CKYI0 KOpPPEKLMIo M306paXKeHuii n
yAyyWaTb UX BU3yasnbHbI Npo-
CMOTp;

— cpeactBom DTM Toolkit
06beauHATb, KOHBEPTMPOBATh U
AennTb Ha gparmenTbl LIMP B pas-
NNYHbIX (hopMmaTax, a Takxe Co-
34aeatb matpuubl penbeda, uc-
nonb3ys KombuHauuu dopmaros
pa3nuyHbix TMnoB — DTMs, TIN,
pacTpoBble (hopMmaTbl NpeacTaBs-
NeHus penbeda, «obnaka Touek,
TpexmepHble BEKTOPHble [aHHbIE:

SCOP DTM, AutoCAD DXF nunu DXF-
TIN, ArcGIS SHP-TIN, VRML,
VRML-TIN, GeoTIFF, BIL, FLT,
Winput, XYZ;

— npeobpa3oBbiBaTh U3 Of-
HOW KapTorpaduyeckoil npoek-
UMU B APYryI0 Kak OTAeNbHble
n306paxKeHns, TaK U Lenble npo-
eKTbl.

Menepxep NpOEeKTOB
ApplicationsMaster nossonser
HACTPOUTb CUCTEMY MOJA KOHKPET-
Hble 3afauu, B 3aBUCMMOCTU OT
KOTOPbIX U3 HUCMAJAIOLEr0 MEHIO
LOCTYMHbI T WU UHbIE MOAYM
cuctembl. Paccmotpum noppo6-
Hee Ha3HayeHMe M BO3MOXKHOCTY
OTAeNbHbIX MOJynen.

MATCH-AT — mopnynb gns aB-
TOMATUYECKOTO BbIMOJIHEHMUS NPO-
Lecca a3poTPUAHTYNALUM BCeX
TUNOB KaZpoOBOI CbeMKM, Moy-
YeHHOW C MOMOLLbIO KaK aHanoro-
BbIX, TaK 1 LnpoBbIX Kamep. He
MMEET OTPaHWUYEHNI T HU HA KONU-
YecTBO CHUMKOB B GJIOKE, HU Ha
topmy 6n10Ka, HM Ha pasmep ne-
PEKPLITUA MEXAY CHUMKamu. AB-
TOMaTUyYecKnii cbop Touek npomc-
XOAMT MO onpefeneHHoMy Wwabno-
Hy, o6ecneyunBaiollemMy co3paHue
HafeXHbIX CBA3ei B 6noke. Mox-
HO 3aAaTb WabnoH ans paboThl C
6710KaM1 HecTaHJapTHON KOHK-
rypauuu. Boicokasi cTeneHb Kop-
pensLuUn CBA3YIOWMUX TOYEK [O-
CTUTAETC 3@ CYeT KOMOMHauuu
00bEKTHO-OPUEHTUPOBAHHOTO
METOfa M MeTOAa HaWMMEeHbLIMX
KBAafpaToB B MpoLecce MyibTu-
NOTOKOBOW 00paboTKM AaHHbIX.
Bnaropaps Takomy nogxofy obec-
MeYynBaETCS BbICOKAS CTEMEHb Ha-
LEeXHOCTM aBTOMATUYECKW Ha-
OpaHHbIX CBA3YIOLMX TOYEK faxke
B TAKWX pailoOHax, F4e Mano KOHTY-
pOB, Hanpumep, B IECHBIX MAcCu-
Bax. [lns HagexHoit paboTbl AaH-
HbIX aJrOPUTMOB B FOpPHbIX paiio-
Hax CyL|ecTByeT BO3MOXHOCTb UC-
NoNb30BaHMA NPUBAUKEHHOI MO-
penu penveda. KayectBo cBsasy-
OWWUX TOYeK MpoBepsieTcs Ha
KaX oM ypoBHe o6paboTku. Kpo-
Me TOro, Nporpamma umeet yaob-
HbIi UHCTPYMEHT ANs WHTepak-
TUBHOTO KOHTPONA M3MepeHui. B

MOJAyNe eCTb BO3MOXHOCTb U3Me-
peHus, pepaKkTUpPOBAHUA W KOH-
TPONA TOYEK BCEeX TUMNOB B CTe-
peopexume, nopAepxuBalTCA
KaK aHarMdUYecKuin pexmum, Tak
U PEXMUMbI C NOKAZPOBOM M MOCT-
POYHOI pa3BepTKOM, a TaKxe pe-
XWUM NOAAPU3ALMOHHOIO CTepeo.
Mogynb no3BonfaeT npoBOAWTH
KanubpoBKy aspodoTocLEMOY-
HbIX CUCTEM.

MATCH-T — mopgynb nns aBTo-
MaTUYeCKOro MOCTPOEHUA BbICO-
KoToYHbIX LUMP 1 UMM no gaHHbIM
a’po- UAKM KOCMUYECKON CbEMKMU.
Nmeetcs ¢yHKLUMA NOCTPOEHMS
o6ueit uMdbpoBoii Moaenu penbe-
tha c NoMOLbl0 Pa3HbIX aNropuT-
MOB Ha TEppUTOPUM Pa3IUYHbIX
TMNoB. OTAUYMTENBHOWN O0COBEH-
HOCTbIO 3TOr0 MOAynA ABnAeTCA
BO3MOXHOCTb MCMNONb30BaHUA B
KayecTBe MAOMNONHUTENbHON WH-
hopmMaLmMn CTPYKTYPHBIX JUHUIA
KaK Ha 3Tane noAroToBKW AaHHbIX
[0S aBTOMAaTUYyecKoro Wu3Bneye-
Husa LUMP, Tak 1 Ha 3Tane pepakTu-
pOBaHMUA U KOHTPONA MOCTPOEH-
HOM mogenun. B HoBoM Bepcun mo-
ayns MATCH-T DSM v 5.1, 6naro-
paps HoBOoMy npunoxeHuto DSM
generation, nosBunacb BO3MOX-
HOCTb M3BIeKaTb TOYHbIE BbICOKO-
LeTaNbHble MOAENN MeCTHOCTH,
NAOTHOCTb TOYEK B KOTOPbIX MOX-
HO CPaBHUTb C NJOTHOCTbIO «06-
NAaKOB TOYEK», MOJIYYEHHbIX Npu
BO3[YLHOM Na3epHOM CKaHUPO-
BaHun (puc. 2).

DTMaster — mopaynb KOHTpOAA
KayecTBa W peAaKkTUPOBAHUA TO-
yek LLMP. OH nosBonset pabotarb
C OTPOMHbIMU MacCMBaMU LaHHbIX,
KONIMYEeCTBO TOYEK MOXET [OCTU-
ratb HeCKONbKWX COTEH MUAAKO-
HOB. Moaynb paboTaeT kak B Mo-
HO-, TaK W B cTepeopexume. B
nporpammy BK/OYEHbI Pa3HO06-
pasHble uUnbLTpbl, N03BONAIOWME B
aBTOMaTW4yeCKOM W nosyaBTOMa-
TUYECKOM pexume pefakTMpoBaTb
UMP. C nomoLwbto HacTpanBaembix
(hunLTPOB NPOMCXOAMUT Knaccudu-
Kauua Todyek uUudpoOBOI Mopenu
Ha TOuYKM, OTOOpaxawlme 3eM-
HYI0 MOBEPXHOCTb, CTPOEHUA UK
pacTUTeNbHOCTb, YTO AaeT BO3-
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MOXHOCTb MOMy4aTb He TONbKO
TOYHblE LMU(POBLIE MOAENN PeNb-
eda, HO M Moflenu pacTuTenbHoC-
TV UM MOZENM BbICOTHBIX NPensT-
ctBuit. Kpome Toro, DTMaster
MMeeT CUCTEMY BU3yann3aLum Lu-
thpoBbIX MoAeneit U yaoOHbIiA WUH-
Tepdeiic ins nx pesakTMpoBaHus.
BoicotHas uHdopmauua moxer
ObITb NpefcTaBieHa u B BUAe TO-
yeK, ropu3oHTanen, OTMbIBKU U
T. M., @ TaKXKe 418 NpocMoTpa Ao-
CTYNEeH NepcneKTUBHbIA BUA TPEX-
MepHOi MOBEPXHOCTU U «obnaka
TOYeKk». B gaHHOM Mopyne MOXKHO
pabotatb He Tonbko ¢ LIMM, nony-
YeHHbIMM Nnocne 06paboTku aspo-
M KOCMWUYECKUX CHUMKOB, HO U C
«0bnakaMu ToYeK» Mo pe3synibra-
TaM BO3[YLIHOTO Na3epHOro cKa-
HUPOBAHMA.

OrthoMaster — npodeccuo-
HanbHOe mporpammHoe obecne-
YyeHUe ANA OpTOTPaHCHOpMUpO-
BaHMsA LUUDPOBbLIX U306paKEHNUIA.
3TO NpunoXeHue No3BoNAeT Bbl-
NONHATL CTporoe opToTpaHcdop-
MUPOBAHME a3P0- U KOCMUYECKUX
CHMMKOB, UCMONb3ys B KayecTse
UCXOAHOW MHDOPMALUN 3N1eMEH-
Tbl OPUEHTUPOBAHUS CHUMKOB W
undposele mofenu penveda. 0t-
NNYUTENbHON  0COOEHHOCTbIO
NpOrpamMMbl IBASETCA €€ BO3MOXK-
HOCTb paboTath c MHbopMaLueil
0 penbede npakTUYecKu B N0HOM
thopmare, a Takxke B KOMOMHALMH
13 Heckonbkux dopmaros. Anro-
pUTM CTpOroro optoTpaHchopMmu-
poBaHMWA, 3aN0XKEHHbI B npo-
rpamme, NO3BONAET CO3AaBaTh UC-
TUHHOe opTodoTto (True-Ortho)
(cm. feonpocu. — 2008. — N2 5.
— C. 30-32). A couyetaHue
OrthoMaster ¢ mogynem MATCH-T
LaeT BO3MOXHOCTb 3HAYMUTENbHO
COKpaTUTb TPYLOEMKOCTb CO3fa-
HUs NOA0BOHOW NPOAYKLMN.

OrthoVista — ogHa u3 Hau6o-
nee MOUWHbIX NPpoheccuoHanbHbIX
nporpamm A CO3AaHUA MO3auK.
B mogyne ncnonb3yetcs TexHos0-
s 06paboTKM U306paKeHuii,
No3BONAWANA MAaKCUMaNbHO aB-
TOMaTU3WUPOBaTb NPoLECC nosyye-
HUS BbICOKOKAYeCTBEHHbIX bec-
LWOBHbIX MO3auK M3 NtoObIX OPTO-

n3obpaxenuit (puc. 3). Wcnonb-
3y COBPEMEHHbIE aAJIFOPUTMbI
pacno3HaBaHus o6paszos,
OrthoVista aBTomaTtuyecku reHe-
PUPYET NMHWUK CLUMBKM M306paxe-
HUI faxe Ha yp6aHU3MpPOBaHHYIO
TEeppuUTOpMUID, a C MOMOLbIO
CpefCTB PaavoOMETpUYecKon Kop-
peKuun n3obpaxkeHunit komneHcu-
pyeT Buaumble aedektsl M306pa-
YKEHWIA, BbIDaBHUBAET APKOCTHbIE
M UBETOBble XapaKTepUCTUKU
clwuBaemblx M306paxeHuii. Bna-
rofapsa BbICOKOMN CTENeHN aBTOMa-
TW3aLMM NpOLECC CO3aHMA MO3a-
WK Jaxe Ha 6onblune TeppUTOPUL
CTAaHOBUTCS MeHee TPY[OEMKUM.

Summit Evolution sasnsetcs
MPOCTbIM B UCMOJIb30BAHUMU, YCO-
BEPLWEHCTBOBAHHbLIM LN(POBLIM
CTepeonyoTTepoM [ BEKTOpPU-
3aUMn 371eMeHTOB MEeCTHOCTW Mo
CTepeonapaMm aspo- U KOCMUYec-
KMX CHUMKOB HEMOCPEACTBEHHO B
cpene AutoCAD, MicroStation unu
ArcGIS. Tporpammsl  DAT/EM
Capture un Stereo Capture pns
ArcGIS, sansoumecs HeoTbeMNe-
MOI 4YacTblo 3TOr0 MOAyNs, AaloT
BO3MOXHOCTb 3(P(PEKTUBHO BbI-
NoJHATL cTepeousmepeHus. Co-
OpaHHble ¢ nomolwbio Summit
Evolution BekTOpHble faHHbIE, a
TaKkxe [aHHble, UMNOPTUPOBAH-
Hole n3 FTNC unn CAMNP, no3sonsioT
co034aBaTb U NOAAEPKMBATbL B akK-
TYaJIbHOM COCTOSHUW BEKTOPHblE
kapTel n F'MC-npoekTbl. ITOT MO-
AyNb MoxeT paboTtaTb B coyeTa-
HUW C APYTUMW MOLYISIMU, AOTON-
HAS WX YAOOHBIMM M MPOCTbIMU
CPefCcTBAMU CO3[aHUA Tpexmep-
HbIX KOHTYPOB.

Ins paboTbl Hag GonbwUMK
NpoeKTamMu, copepxaliumu He-
CKONIbKO [JeCATKOB ThbiCAY CHUM-
koB, komnaHua INPHO npepnara-
€T CEepBEepHble PeLeHns, 3Haum-
Te/bHO MNOBbLIWALWME MPOU3BO-
QUTENbHOCTE U 3P hEKTUBHOCTb
06paboTkn M306paxeHuin. Takon
NOAXOA AAeT BO3MOXHOCTb 06pa-
6aTbiBaTb OIMH NMPOEKT OJHOBpE-
MEHHO Ha HECKOJIbKUX KOMMblOTe-
pax, yMeHbluas, TakUM 00Opa3om,
BpeMs, 3aTpaynBaemMoe Ha paboty
Haf, NPOEKTOM.

Co3daHue mo3auku 8 modyne OrthoVista:

— 0o obpabomku (8sepxy);
— nocnie obpabomku (8HU3Y)

[Ins Hambonee 3chheKTMBHOM
paboTbl C ONWCaHHbLIMKU BbilWeE
NPUNOXEHUAMN peKOMEHAYeTCS
MCNoNb30BaTh [OMNONHUTENbHOE

obopypoBaHue:
— (YHKUMOHANbHYIO KNaBua-
TYpy ANs  mopyns  Summit

Evolution — DAT/EM Keypad;

— 3D-koHTponnep — Stealth
Mouse S2-E;

— BbICOKOKOHTPACTHyIO CTe-
peocucTemy, COCTOALLYI0 U3 [BYX
Cneunanu3npoBaHHbIX LBaALaTyH-
atonmoBbix LCD-MoHKUTOPOB € pas-
peweHnem 1600x1200 — Planar
StereoMirror.

Kpome nporpammHbix pele-
HUIA gna doTorpamMMeTpuyecKom
06paboTKN M306paXeHNil, Komna-
Hus INPHO npepnaraet TexHono-
rMio paboTbl C LAaHHbIMK BO3AYL-
HOr0 Na3epHOro CKaHMPOBaHWSA
KaK OTAENbHO, TaK U B KOMMeKce
¢ GoTOorpaMMeTpuUYeCKUMU [aH-
HbIMU.

B ocHoBe 3Toi TexHonorum
NeXUT nporpammHoe obecneve-
Hue SCOP++, xopowo 3apeko-
MeH[OBaBlee cebs Npu nocTpo-
€HUWU TpexMepHbIX Mopenen Me-
ctHocTtn. 310 M0 3dpdekTuBHO
paboTtaeT ¢ npoektamu uudpo-
BbIX MOAEeNeil MECTHOCTM N0BbIX
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pa3mMepoB, AAHHbIMW, MOJYYEH-
HbIMW MPU CbEMKE METOAOM BO3-
LVIWHOrO N1a3epHOro CKaHWpoBa-
Hus 1 06paboTke cTepeonsobpa-
eHuit. SCOP++ obpabaTtbiBaeT u
aHaNM3npyeT TPeXMepHyl WH-
tdopmaumto, B TOM Yucne pepak-
TUpyeT, GUNLTPyeT U BU3yanusun-
pyeT ee. bnarogaps Bo3MOXHOC-
™M 006pabaTbiBaTb MHOFOMUIAN-
OHHble «obnaka To4ek», 3To M0
NO3BO/IAET BECTU NPOEKTHI, OXBa-
TbiBalOWME 3HAYUTENIbHBIE Tep-
puTopum, BNIOTL A0 06LiEHaLNO-
HaNbHbIX. dbdeKTUBHOCTD
SCOP++ obycnoBneHa BO3MOX-
HOCTblO paboThl C TMOPUAHBIMU
AaHHbIMU, T. €. AaHHbIMW pa3HON
ctpyktypbl: GRID, TIN, cTpykTyp-
Hble IMHUM U T. A. ITO rapaHTu-
pyeT co3faHue BbICOKOTOYHOIA
UMM, a Takxe kKBanuuumnpoBaH-
Hyt0 unbTpaunto faHHbix. Kak u
BCe pa3paboTKM  KoMNaHUU
INPHO, N0 SCOP++ sBnsetcs mo-
LV/IbHbIM, Y4TO MO3BOJIAET JIETKO
noabupars KoHturypauyuto npo-
rPaMMHOTO peleHuns, onTUManb-
HO NOAXOAALYI0 ANS peleHus
KOHKPEeTHbIX 3ajay 3aKa3uuka.
Hanpumep, ons paboTsl C faHHbI-
MU BO3AYIIHOTO Na3epHOro CKa-
HUPOBaHMA,  NOJAHOMYHKLMO-
HaJbHbIM peleHnemM sBASETCH
LIDAR Box, KoTopbli cOCTOUT U3
mopyneinr MO SCOP++: SCOP++
Kernel, SCOP++ LIDAR wu
DTMaster.

Paccmotpum Gonee noapoGHO
Ha3HayeHWe M BO3MOXKHOCTU OT-
pensHbix mogynei M0 SCOP++.

SCOP++ Kernel sBnsetcs ag-
pom SCOP++ u BKntoyYaeT oCHOB-
Hble CpefcTBa A paboTbl C Bbl-
COTHOW MHOpMaumen:

— TOYHYI WHTEpRONALMIO
UMM kak c npumeHeHuem GunbT-
poB, TaK 1 6e3 Hux;

— co3paHue UMM, coctosweit
13 GUINNOHA TOYeK;

— Co3JaHuWe ropu3oHTanei
KapTorpaduyeckoro KayecTsa;

— npodunupoBaHue;

— rubkoe oTobpaxeHue Mo-
penen;

— 00ObeAnHEeHWe PacTpoBoil
BEKTOPHOMN MHOpMaLUK;

— TPpexMepHyl0 BW3yanusa-
LYMI0 C NCMOIb30BAHMEM FeOKO M-
POBAHHbIX KapT U CHUMKOB;

— NOJLEPXKKY WNPOKOTO Kpy-
ra opmaroB, TakuMx Kak, Hanpu-
mep, DXF, XYZ, ArcInfo, LAS
(ASPRS Lidar data exchange for-
mat), HPGL, TIFF, JPEG, PDF, SCOP
DTM, ArcInfo Grid, DTED, VRML u
MHOTUX OpYrux.

SCOP++ LIDAR — wmopyns,
NO3BONIAOWMA MAKCUMaNbHO aB-
TOMaTU31poBaTh PaboTy C AaHHbI-
MU BO3JYLWHOMO J1a3epHOro CKa-
HUPOBAHWA 3a CYeT:

— dunbTpauum 6opToBbLIX Na-
3epHbIX JaHHbIX /17 aBTOMaTuYe-
CKOW KnaccuduKauum «Cblporo
06naKa ToYek» Ha TOYKM, HAaxo[A-
Meca Ha 3eMHOW MOBEPXHOCTH,
M TOYKM, PACMONOXKeHHbIEe Ha ec-
TECTBEHHbIX W MCKYCCTBEHHbIX
06beKTax, HaxoAslWMUXcs Bblle
3eMHON MOBEPXHOCTH, MpU W3-
BNleYyeHun LudpoBoil Moaenn pe-
nobeda;

— 3P heKTUBHbIX METOLOB WH-
Tepnonsuumn ¢ agantauuen K Tuny
penbeda v ero NoKposy;

— M0Nb30BATENLCKOTO KOH-
Tpons Npu BbINOAHEHMU NO6BOro
3Tana pabotsl;

— YCTpaHeHus rpybbix owu-
60K B JaHHbIX 06Oro BUAa.

Moayns SCOP++ Visualizer
NpefocTaBaseT AOMNOJHUTENbHbIE
BO3MOXHOCTW AN BU3yanusauuu
UM POBLIX MOJENEN BbICOT, TaKue
Kak:

— MepcnekTUBHOe oTobOpaxe-
Hue UMM B Buae pactpa, co3gaH-
Horo B moayne SCOP++ Kernel;

— MaHopaMHoe npefcTaBie-
Hue LULMM c nognucelo reorpadu-
YecKUX 0OBEKTOB.

SCOP++ Analyzer — npuno-
YKEHWE, MO3BONAOLWEE BbINONHATD
cnefyiolne pacyeTsl No Tpexmep-
HOW NHdopMaLnm:

— obbeguHeHne UMM-pgaHHbIX
pasnuyHoro Tuna (DTM-anre6pa);

— pacyeT 06beMOB;

— cO03[jaH1e pa3pe3oB U Npo-
tdunent;

— NoAroToBka mMo3aunku LMM.

SCOP++ TopDM (Topographic
Data Management) — mopynb

ANA XPaHEHWA, yNpaBieHns u ap-
xusuposBaHua UMM Ha 3Haum-
TenbHble Tepputopun. OH No3Bo-
nAeT BbIMOAHAT:

— TeoKOAMpOBaHWE OTHOCK-
TeJIbHbIX BbICOTHbIX MOAENEN;

— cTporyio 06paboTKy reoko-
AVPOBAHHbLIX AaHHbIX (paboTa c
KapTorpaduyeckum npoekuusamu,
«AaTymammu» 1 YpOBEHHbIMK MO-
BEPXHOCTAMM, NPUHATLIMU B pas-
JINYHBIX CTPAHax 1 ap.);

— ynpasnexune UMM, pegaktu-
pOoBaHue, 3KCMOpPT, UMNOPT, 0bbe-
LVMHEHWe U T. N.;

— npu HeobGXO[MMOCTH, CO-
3aHue cBsA3eil ¢ 6a30i AaHHbIX
ORACLE.

C 2008 r. komnanua «Cos.-
30HA» ABNAeTcA OMUUMANbHLIM
AMCTPUOLIOTOPOM MPOrPaMMHbIX
peweHunii komnaHum INPHO Ha
Tepputopuu Poccun v npepnara-
€T NOoTPeOUTENAM KaK OTAesbHble
MPUNOXEHNS, TaK U KOMMNEKCHbIE
pelleHuns B COOTBETCTBUU C 3aja-
yamu 3akasumka. Ha 6ase KoH-
CaNTUHIOBOTO LiEHTPA KOMMAHWUM
«CoB30HA» npoBoguTCcs obyue-
Hue paboTe CO BCEMW peLlleHus-
MU, TpejnaraembiMM KOMNaHuen
INPHO.

S0VIOND

GOB3OAN

Ten: (495) 988-75-11,
988-75-22, 514-83-39
dakc: (495) 988-75-33
E-mail: info@sovzond.ru
NHTepHeT: www.sovzond.ru

RESUME

There are described the INPHO
company solutions for pho-
torgammetric  processing  of
imagery, aerial laser scanned data
as well as for creating DTRs and
DTMs on their base. Certain soft-
ware modules and their setup
depending on the tasks being
solved are described in detail.
Advantages of these program
solutions for operations with the
data bulks are considered.
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MPOrPAMMHOE OBECMEYEHUE

~ PHOTOMOD Lite

KomnaHus «Pakypc» BbinycTu-
na HoBoe GecnnarHoe Nporpamm-
Hoe o6ecneyeHne PHOTOMOD
Lite, KoTopoe BK/IHOYAET Nporpam-
mbl PHOTOMOD GeoMosaic, PHO-
TOMOD GCP Survey, PHOTOMOD
GeoCalculator. aHHoe MO nos-
BOJIIET 3arpy3nTb N0Jb30BaTENb-
CKMe aHHble U OLEHUTb BO3MOX-
HOCTM cucTembl B obnactu doTo-
rpaMMeTpuyeckoit 06paboTku Ko-
CMUYeCKUX U a3pOodOTOCHUMKOB.

OcHoBHbIM oTnnMynem Lite-
BEpCUN OT MOAHOMYHKLMOHANb-
HOrO MPOTrpaMMHOr0 KoMMjekca
PHOTOMOD sBnseTcs orpaHuye-
HME HAa MaKCMMaNbHO BO3MOXHOE
KOJU4YeCcTBO MCMNOJNb3yeMblX
CHUMKOB, BEKTOPOB, MUKETOB,
CTPYKTYPHBIX IMHWIA, Y3N0B U T. M.
B yacTHocTH, 3a610KMpOBaHa pa-
6ota c npoektom ADS40; orpaHu-

pAKch MporpasiHBE paspabaThi W Yemyrd & oBnacTi UudposoR daTorpaMMeThitk W Ranke 133

YeHMe Ha MaKCUManbHoe Konnye-
CTBO CHUMKOB B MpoekTe [ns
CbeMKM B LEHTPasbHOW npoek-
uum coctasnset 10, Anf KocMu-
YeCKOl CKaHepHON CbeMKu — 2.
Kpome TOro, B nporpamme
PHOTOMOD GeoMosaic Mmakcu-
ManbHOEe KOJMYecTBO M306paxe-
HUIl B MPOEKTe MOXET ObiTb He
6onee 10, a MaKCUManbHbIi pas-
Mep usobpameHus — 1024x1024
nukcene. B nporpamme
PHOTOMOD GCP Survey B npouec-
Ce M3MepeHWit Ha CHUMKax He-
BO3MOXHa 3anucb B CBOWCTBA
TOYKM; 3a6NOKMPOBAHO COXpaHe-
HUWe, 3arpy3ka 1 3KCNopT NpoeKTa
nBMm.

Tem He meHee, PHOTOMOD Lite
no3BONSIET BbLIMOJHATL HebONb-
wue ¢hoTorpaMmMeTpUYecKue npo-
€KTbl, CBA3aHHble C CO3faHneMm
opTodoTONNAHOB, LUDPOBLIX MO-
penein penbeda M BEKTOPHbIX

kapT. Kpome Toro, Bepcus copep-
XUT [eMOHCTPaLMOHHblE MpPOeK-
Tbl MO 06paboOTKe AaHHbLIX a3po-
CbEMKM Kamepamu: DMC
(Intergraph), UltraCamX
(Microsoft Vexcel Imaging) u RC
20 (Leca Geosystems).

PHOTOMOD Lite moxHO wc-
nonb30BaTh NpK NOATOTOBKE Cre-
uuanucToB B obnactu doTorpam-
METPUM B BBHICWUX U CPEAHUX
yuelOHbIX 3aBefieHUAxX, a Takxke
npu BbINOJHEHWUM HAyYyHO-06pa-
30BaTeNbHbIX MPOEKTOB.

Ckavate PHOTOMOD Lite mox-
HO B paspene «[lopaepxka» Ha
cate  KommaHuu  «Pakypc»
(www.racurs.ru). Ans obcyxne-
HUA BOMPOCOB, CBA3AHHBIX C WUC-
nonb3osaHnem PHOTOMOD Lite,
Ha caiWTe KOMNaHUM [OCTyNeH
«Popym».

Mo matepuanam
KomnaHuu «Pakypc»

BbIOEPU

HalE CTEH Ha
g st V Memayrapogmon
A P CRCLHANMANRIEIHI0A BLICTAERE
k- fid g "Teo-Cabupe"
.;' 21-23 anpena 2008 r.

MBE «Cubupcan Apmapras
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Mporpammsoe obecneyexne PHOTOMOD'
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Komnsnaa PARYPC annantea adua ananae pueTpRLomapou fanme SP0T-2.4 4
Gralye MORMOSAT-2, KOMPSAT-2, IKONDS TomaSan-x.

Mporpammueie npoaykrel NAHOPAMA

Komrems PAKYPC annacTea oo saniim [HCTRRGL TR0 PO EDaps s
Tz nneHR NALIOPAMA

3eprankHeie cTepeoMmoruTopel LeReflex-20

Fowirzsre FARYED saor wsieHpn gecipnben op crepeouHri opoe Lebelee-2




HOBOCTH

-~ ABTOMaTusmpoBaHHoe pabo-
yee MeCTO KaiaCTpoOBOro WH-
keHepa Geocad System
«APM KWUH»

000 «EOKAL nntoc» (Hoso-
cubupck) paspaboTtano HoBoe
npunoxeHne «ABTOMaTU3NUPO-
BaHHOe paboyee MeCTo KapacT-
posoro uHxeHepa» (APM KWUH),
KoTopoe 6a3npyeTcs Ha OCHOBe

NpoOrpamMMHOro Komnnekca
Geocad System. OHO NoOAHOCTbIO
COOTBETCTBYEeT TpeboBaHUAM

O®epepanbHoro 3akoHa «0 locy-
LApCTBEHHOM KajacTpe HepBu-
Xumoctuy, lMpukaza MuHiocTa
PO N2 32 o1 18.02.2008 «06 yT-
BepXAeHUn GopM KafacTpoBbIX
nacnoptoB» u [lpukasa MuH3-
KoHomMpa3sutus PO Ne 412 ot
24.11.2008 r. «06 yTBepxpe-
HWUU (OpMbl MEXeBOro niaHa u
TpeboBaHU K €ro noAroTOBKE,
npumMepHoON opMbl U3BeLEHNUA
0 NpoBefeHWUU cobpaHus o co-
rnacoBaHMM MeCTOMONOXEHNA
rpaHuL, 3eMefbHbIX Y4aCTKOBY».
MpunoxeHue «APM KWH» yun-
TbIBa€T HoBble TpeGoBaHWA No
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thopMUPOBAHUIO [JAHHLIX [AA
BEfleHUs KafacTpa HeLBUXUMO-
cTu.

OCHOBHbIMM 3agavyamu
Geocad System «APM KWH» sB-
nsTca opMupoBaHue OaHka
LaHHbIX Tepputopun (yyacTku,
3flaHus, nomeleHmna), NOAroTOB-
Ka NpaKTU4YeCcKW MOJIHOFO KOM-
nnekTa [OKYMEHTOB AN Bbl-
GpaHHOro 06beKTa U ero nevarb.
«APM KWH» moryT ucnonb3osatb
CMeuuanncTbl, pelatwoume pas-
NNYHblE 3afayun. Tak, Hanpumep,
cneunanucTsl, 3aHUMallmuecs
3eMeyCcTpoicTBOM, MOTyT cop-
MUPOBATb MAKET [OKYMEHTOB —
«MexeBoi nnaH», cocTaB KOTo-
pbIX 3aBUCUT OT BULA BbINOJIHAE-
MblXx paboT. CneuuanucTbl, ocy-
LWecTBAAIOLME TEXHUYECKYIO UH-

BEHTapu3aLmio, MoryT chopmu-
poeatb «KapacTpoBbii nac-
nopt», ¢hopma KOTOpOro BbI6U-
paeTcs OTAeNbHO ANA 3AaHus,
COOPYKEHUS, MOMEWEHNUS MU
06beKTa He3aBeplEHHOro CTpo-
UTeNbCTBA.

B HacTosee BpeMs oid 0gHO-
ro u3 cybvektoB P® rotosutcs
MUAOTHLIA NPOEKT no opMmpo-
BaHUO obMeHHoro xml-caiina c
AWNC TKH, peanusauua Kotoporo
HameyeHa Ha mapt 2009 r.

CtoumocTb ofHoro pabouyero
mecta Geocad System «APM
KWH» coctaenset 18 Thic. pyb., a
KaX[oro AOMNONHUTENbHOTO pa-
6ouero mecta B JIOKalbHOI CeTH
— 3 Tbic. pyb. (YeHsl Oelicmsu-
mesibHbl Ha MOMeHm nybauKayuu
0aHHO20 Mamepuana).

OpraHu3aumam — uneHam HI
«06beanHeHe KafacTpoBbIX UH-
XEHepoB Cubupu»
(http://sokin.ru/) npepocrasns-
eTcsa cknpka B pasmepe 10%.

A.P. MaxpoBckui
(«TEOKAL nntoc»)

e Al N A SR

I =OUN/ALL

630034, r. HoBocnbupck,
yn. TponneiHas, 35
Ten: (383) 352-13-33,
352-14-04, 352-15-50
E-mail: info@geocad.ru
NHTepHeT: www.geocad.ru
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KOMINAHUN

<~ «THCC nnioc»

C 1 saHBaps 2009 r. BcTynuio B
AencTue oduumanbHoe AUCTPU-
ObIOTOPCKOE COMMalleHune, 3aKiio-
yeHHoe mexgy 000 «HCC nntocy
n Leica Geosystems (LLseiuapus).

Ha ocHoBaHuK gaHHoOro corna-
weHuna komnanua «HCC nniocy
noCTaBNsfeT ¥ NOAAEPKMBALT Ha
Tepputopunu Poccumn, Kaszaxcrana
M YKpauHbl Cleayiolyio NpoayK-
umto komnanum Leica Geosystems,
BXOLSALLYI0 B COCTaB a3podoTo-
CbEMOYHOr0 KOMMeKca cepuu
ADS 1 aspockaHupymLlero Kom-
nnekca cepun ALS npoussogcTea
komnaHum Leica Geosystems:

—  Leica IPAS20 —
THCC+NHC-komnnekchl npsmoro
reono3nLyMoHMPOBAHUS;

— Leica FPES — nporpamm-
Hoe obecreyeHue Ans NAaHUpo-
BaHMA TPAEKTOPHBIX U3MEPEHUiA;

— Leica FCMS — nporpamm-

Hoe obecneyeHue Ans ynpasne-
HUA 6GOPTOBOI a3POCHEMOYHOIA
annapartypon;

— NovAtel GrafNav/GrafNet,
Leica IPAS Pro, Leica IPAS CO -
nporpaMmmHoe obecrneyeHue Ans
noctobpabotkn FHCC+UMHC pan-
HbIX AN obecneyeHus NpsaMoro
BbICOKOTOYHOFO reono3uLUOHU-
poBaHus;

a TaKXe OKa3blBAET yC/yru no:

— MOAEepHMU3auMmu CUCTeMbI
npegbifylwero nokonexus Leica
ASCOT po komnnekca MHCC+MHC
NpsIMOro reono3uLUOHUMPOBAHUS
Leica IPAS20;

— MOJEepHU3aLuuu CUCTEMbI
npeabiaywero nokonexus Leica
POSAV4 po komnnekca MTMHCC+MHC
NpsMOro reono3uLUOHMPOBAHUS
Leica IPAS20.

CornacHo cornaleHuto, Komna-
Hun «MHCC nntoc» npefocTaBneHo
NpaBo OKa3blBaTb ycayru no oby-
YeHUIo, NOBbIWEHUID KBaNUdUKa-

LMW 1 BCECTOPOHHEN nopaepxke
nonb3opatenen NTHCC+UHC kom-
MIEKCOB NPSMOro reono3nyMoHm-
poBaHusa Leica IPAS20 u npo-
rpamMMHOTO obecneyeHus
GrafNav/GrafNet n IPAS Pro, no-
cTaBnsiemblx B coctase ADS u ALS,
B Poccum, Kasaxcrane n YkpauHe.
Takum 06pa3oM, opraHW3aLmu
n3 Poccuu, KasaxcraHa u Ykpau-
Hbl, mMpuobpeTalolye a3poche-
MOYHOe 060pya0BaHME KOMNAHUM
Leica Geosystems, umeioT BO3-
MOXHOCTb MOJIy4aTb TeXHUYec-
KYI0 NMOAAEPIKKY M KOHCYAbTaLMM
no Bonpocam paboThl C cucTeMma-
mu IPAS 20 u obpaboTku Tpaek-
TOPHbIX [AHHbIX B MpOrpammax
GrafNav/GrafNet u IPAS Pro B
komnanun 000 «HCC nntocy.
Bonee noppobHyio MHMoOpMa-
LMI0 MOXHO MONYYMTbL B KOMMNa-
Humn «HCC nntocy.
Mo matepuanam
komnaHuu «THCC natocy»

Mepenoesie FTHCC + UHC
KOMMMEeKChl NPAMOro
reono3uLMOHUPOBaHMA



HOBOCTH

-~ Nikon u Spectra Precision

SPEGTHA

PRECISIEN

C 1 AuBaps
2009 r. B Poc-
cuu [ucTpuby-
uus reopesu-
yeckoro obopy-

[ ]
[OBaHMA nop N’kon

ToproBbiMn mapkamu Nikon w
Spectra Precision komnaHuu
Trimble GyneT ocylwecTBAATLCA NO
TeppuUTOpMaNbHOi Cxeme C pasfe-
NeHnemM no defepanbHbiM OKpY-
ram. B HacToAwee Bpema gucTpu-
ObloTOpamMu 3TOro 060pyROBaAHMUA
ABNAIOTCA:

— B LleHTpansHoM epepans-
HOM oKpyre — KomnaHusa «leope-
3ua " CtpoutensctBo»
(www.gis2000.ru);

— B CeBepo-3anagHom (epe-
panbHom okpyre — 3A0 «[lnyToH
XonauHry, CaHkT-lNeTepbypr
(www.plutongeo.ru);

— B l0xHOM (bepepanbHOM OK-
pyre — KomnaHusa «[eoKOoHTu-
HeHT», KpacHogap (www.geokon-
tinent.ru);

— B [lpuBoKcKkom efepans-

HOM OKpyre — KomnaHusa «leocu-
ctembl [noHacc-lfanuneo-Moson-
Xbe», HuxHuii Hoeropog u «leo-
Le3nyeckas KOMMNaHua 3eHuTy,
KasaHb (www.geodesy-rt.ru);

— B Ypanbckom u Cubupckom
thepnepanbHbIX OKpyrax — Komna-
Hus «WHTep-Teo», ExatepuHOypr
(www.intergeo.ru) u KomnaHus
«MeTtpukay, HoBocnbupck;

— B [lanbHeBOCTOYHOM (hepe-
pasbHOM OKpyre — KoMMnaHus
«leotexHonorum»,  Xabaposck
(www.gtdv.ru).

M.B. HoBuukui (MockoBckoe

npepacTaBuTenscTeo Trimble)

~ «leoae3nyeckue npnbopbi»

FEONE3HYECKHE A
[TPHEOPBI

Ty
w

Komnanua «leopesnyeckne
npubopsl»  (CaHkT-MeTepbypr)
npuHANa yyacTue B CeMUHape
«HoBble TexHONOrNM B pecTaBpa-
LMn», KOTopbli npowen 13 des-
pana 2009 r. B [0Y «CaHkT-MNeTep-
Oyprckuii pecTaBpaLMOHHbIA -
uen» no mHuunatuse MuUHKynbTy-
pol Poccun n noppepxke HI
«Pocpernonpecraspauunsa».

MepBas 4yacTb ceMMHapa 6bina
noceALeHa paccMoTpeHuto

onbiTa M3y4yeHus, UCCNefoBaHni
M OMArHOCTUKM OOBEKTOB Kyib-
TypHOro Hacneaus. Bo BTopont —
OblI0 NpefcTaBieHO COBPEMEH-
Hoe reofesunyeckoe o6opynoBa-
HUe U pa3nnyHble NOAXOAbl K ero
NpUMeHEeHMI0 Npu obcnefoBaHNK
NamMATHUKOB apXUTEKTYPbl U 00b-
€KTOB KyNbTYPHOro Hacneaus
(«Teopesnyeckne  npubopbI»,
«®PoTorpammeTpuny, KAMETUCTY
«N®-TPALO»). [emoHcTpupoBsa-
Nocb NporpaMMHoe obecneyeHue
AN TPEXMEpPHOro MOAenupoBa-
HUS 3[aHWIA, COOPYXKEHUI U 06b-
€KTOB [eKOopaTUBHO-NMPUKNALHO-
ro uckyccrea. Komnanus «leope-
3n4eckue npubopbI» 03HAKOMM-
Na YyYacCTHWKOB CeMUHapa C BO3-
MOXHOCTIMM UCMONb30BAHUA CO-
BPEMEHHbIX reofie3n4yecknx npu-
00poB Ans pelleHus 3afjay pec-
TaBpauun 06BEKTOB KyNbTYpPHOMO
Hacnepms.

Mo uToram cemuHapa O6bino
NPUHATO NpPeAnoXeHue ero yya-
CTHUKOB 00 oOpraHusauuu nog
arngon HIM «PocpernoHpecraspa-
LMA» €XEerogHon BCEPOCCUICKON
KOH(epeHLNN No HOBbIM TEXHO-
NOTUAM B pecTaBpauuu.

B.W. Tneisep
(«leope3nyeckne npubopbI»)

3-DAS-1

Lndposas kamepa ansa a3pogoToChbeMKH

Tpwn ueeTHelX KaHana (backward/nadir/forward)

no 8000 aKTUBHLIX NMUKCEnen

MpesocxoaHas paguomeTpus RGB 42bit

Y3K0yronbHble 06bekTuBbl (36%) Ana CHMKeHUs
MepCNeKTUBHLIX WCKaXeHWn Ha opTodoTo

ABTOMaTWYeCcKasa reonpueAzka CHUMKOB

CrepeococTaBNeHWE C BO3MOXHOCTLIO Beibopa
yrna KoOHBepreHunn 16°, 26° unn 42°

Wehrli/Geosystem




HOBOCTU

ObOPYAOBAHUE

~ CpepHedopmatHbin uudpo-

Boi a3pochoroannapar AIC

CpepHedopmatHbI LU poBOI
aspodoTtoannapatr AIC ¢ pasme-
pom kagpa 60,5 Mnukcenen pas-
pabotaH KomnaHueit Trimble
Navigation Ltd., u sBnsetcs Ho-
BOW MopuduKaLMen BbICOKOTEX-
HOMIOTMYHOTO, HAZEXHOT0 W [o-
CTaTOYHO PACMPOCTPAHEHHOrO B
Poccum n mupe cpegHedopmat-
Horo uucdposoro aspodoroanna-
pata Rollei AIC.

Lncdposonn aspocotoannapar
AIC umeetr mopgudukaumu Pro u
Modular co cnepylowmnmm TexHn-
YECKUMU XapaKTEpPUCTUKAMU:

— Tun 3agHuka PhaseOne
P65+ c matpuuenn 60,5 Mnukce-
nein (6732x8984);

— pasmep
40,4x53,9 MM;

— pasmep nukcens 6 mMKm;

— vyyscTBUTENbHOCTE ISO 50

CCD-matpuubl

Lt
i

— IS0 800;

— pa3mep RAW-cganna 43
M6aiT;

— (hopMmaT BbIXO[HbIX AaHHBIX
— JPEG, TIFF 8 6uT, 16 6uT;

— WHTepBan CbeMKW — OT
2,5 ¢, ycTaHaBnMBaeTca oneparo-
pom (3aBMUCKT OT TMNA UCNONb3Ye-
MOTO KOMMbIOTEPA);

— O00bEeKTUBbl — CMEHHbIE,
npoussoacTea Schneider-KREUZ-

COBPEMEHHBIE HWOPOBBIE ASPOCHEMOYHBLIE
TEXHONOITMKM N OBOPYAOBAHWE

MNocTagka, KOMOMEKCMDOBIHME W TEXHWMURCKAA MOLNSPMEKa BCero
RREMEHHGID
aeMalMoHHoro 033,

CNEKTRA

FazpafioTka nmpoekTOR No K

EMOUHBLEL

NACH, dokycHoe paccTosHue
35-100 mMMm;

— 3aTBOP — LieHTpabHbIi Je-
NeCcTKOBbLINA, PacnonoxeH B 00b-
eKTUBE;

— Bblgepxka — ot 1/1000 c.

AIC oGecneuyuBaer Haubonee
yOAYHOE COOTHOLEHNE KBO3MOXK-
HOCTU / CTOMMOCTbY» CpPeAmn a3po-
thoToannapaToB AaHHOro knacca
M NPeBOCXOLHOE KAyecTBO pe-
3yNbTaTOB a3pOhOTOCHLEMKHN.

Komnatus «leoJINOAP» npu-
HMMaeT 3akasbl Ha MOCTaBKy
cpepHedopmatHoro LudpoBoro
aspocotoannapata AIC (moau-
tukaumm Pro un Modular). Cpok
MOCTaBKM C MOMEHTA 3aKasa Co-
CTaBnAeT 8 Hefenb.

Kpome Toro, Bnagenblibl aspo-
tdotoannapartos Rollei AIC moryt
BbINONHUTL «anrpeia» cobcTBeH-
HoM Kamepbl Ao ypoBHa AIC
60,5 MNuUKC € 4YaCTUYHbIM 3aye-

obopynoRaHea M

MIONEKCHMDORE HWED
H

{QNarkiA NRoBEAEHUA paboT,

JKCAK3MEHEE NPaBa HA NOCTABKY 23P0CHEMOUHOND
oflOpYRORAHMA BEQYIIMY MAPORLX NPOR3IR0EATEDN

KPYIMTHO- W CpegHedopMaTHHEe UHpRoskie ToNorpaguueckne

d3podoToannapETs;
AIPOCHEMOMHEE Na3epHO-NeKaUNOHHBIE KOMITIEKCR

Tonorpaduyeckorn | Hatme
MOBUNLHEIE CUCTEMBI Na3e
ABWALIMOHH blE CNEKT

MUECKOND HAaiHavYeHMa,;
PHOTO KapTorpaduposaHun;
ANBHDIE CKAHEPD;

CHCTEME! NPHMGHD redno3MUMOHN PDEIHIAH;
MporpamMmdHOe obecneyeHie,

115035, Poccua, Mockea Codwmickan wab. a. 30, cp. 3
Ten.: +7 (495) 953-01-00  daxc: +7 (495) 953-04-70
E-mail: info@geolidar.ru

TEXHONOTHWA

M WHTErDALMM

http:/Swww. geolidarru
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TOM CTOMMOCTU 060pYAOBaAHMS,

nopgnexauero 3amede. [lo 31

mapta 2009 r. feiCTBYIOT Cneuu-

anbHble NpefoXKeHNs Ha yKa3aH-
HYI0 BbllIE YCAyry.

Mo matepuanam

KomnaHuu «leoJINJAP»

~ EPOCH 35

Pa3paboTaHa HoBas GPS/IJ10-
HACC cuctema EPOCH 35, koTopas
noCTaBNAETCA Noj TOProBoil Map-
Koii Spectra Precision. OHa BKnto-
yaeT 6a30Bblil M NOLBUKHbIA NpPU-
€MHUKM C BO3MOXHOCTbIO BbIGOpa
NoNeBOro KOHTPoNfepa U papmo-
mofema Ans nepeAayun AaHHbIX.

B npuemHuke peanusosaHa
TEXHOJIOMMA, MO3BONAIWAA NpPO-
BOAMUTb CMYTHWUKOBbIE M3MepeHUs
Npu KafacTpoBblX CbeMKaXx, TOMo-
rpado-reofesnyeckux paborax,
MCMONHUTENbHBIX U KOHTPOJbHbIX
CbeMKax, BbIHOCE MPOEKTa B HATy-
Py W peleHns npoyux reopesu-
YecKMx 3afay, TpebyLLmMxX BblCO-

U3NAHUA

« Bbiwna B cBet KHura «GPS-
TEeXHOJIOTUA reofe3n4yecKkoro
obecneyeHns reonoro-pas-
Bel0uYHbIX paboT: MeToguue-
CKUe peKoMeHaaumm»

N3paHue BbinyieHo B Hoocu-
6upcke CMOUPCKUM Hay4yHO-UCChe-
AOBATENbCKUM UHCTUTYTOM Teosio-
rMK, reodU3NKU U MUHEPANbHOTO
coipbsi (CHUUTTUMC) B 2008 r. OHO
MOAFOTOBNEHO KOMNEKTUBOM CO-
TPYAHWKOB OTAENA reofie3n4eckoro
obecneyeHns reonoro-reodusn-
yeckux  pabotr  CHUUTTMMC:
A.l. NMpuxopown, A.M.  Jlanko,
IN. Manbuesbim u  W.A. bByH-
LeBbIM, MO, HayyHON pepakuueit
A.T. Npuxopbl.

B Hem paccmoTpeHbl 0b6uine
NPUHLMMbI NOCTPOEHMUS U 0CODEH-
HOCTM [M0GaNbHbEIX HaBUTALMOH-
HbIX cnyTHUKOBbIX cuctem (FHCC),
OCHOBHble (haKTopbl, BAUSOLUE
Ha AOCTOBEPHOCTb U TOYHOCTb ON-
peneneHus MpoOCTPAHCTBEHHBIX
KOOPAMHAT U JanbHOCTeN, Cnoco-

Kol TouHocTn. Cuctema EPOCH 35
obecneynBaeT BbICOKOE KayecT-
BO, 3h(dEKTUBHOCTb U HaAEX-
HOCTb paboThl, OCTaBascb npw
3TOM 3KOHOMUYHBIM pPelleHNEM.

CnyTHUKOBBIN NpUeMHUK
EPOCH 35 nmeeT BCTPOEHHbI MO-
gyne  Bluetooth, BHyTpeHHwMil
YKB-paanomogem u cMeHHyto 6a-
Tapeto nuTaHus. [lna paboTbl cuc-
TEMbl C NOJEBbIMU KOHTpOANepa-
mu Spectra Precision Recon unu
Nomad ucnonb3yetcsa M0 Spectra
Precision Field Surveyor.

[ina cbemMKu B pexume KuHe-
MaTUKW  peanbHOro BPEMeHU

AT Epsini, & RS wea
1 i IH.'I-IJ.lu:i.II'.J_E.uu
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6bl Mx yyeta. MpuBeseHo onuca-
HUe CNYyTHWKOBOW anmnapartypsl,
6asupyloweincs Ha MHTErpupo-
BaHHOM WCMONb30BaHUM CUTHa-
NI0B CMyTHUKOBbLIX cuctem [J10-
HACC u GPS, nporpammHoro o6ec-
neyeHus pns o6paboTKU pesyiib-
TaTOB CMYTHUKOBLIX N3MEPEHMUIA.
B paboTe ocBelieHbl TEXHONO-
rMu reopesnyeckoro obecneve-
HUS reosoro-pa3BefoyHbIX paboT

(RTK) npepnaraetcs HeCKOJbKO
mofeneil pafMoMOLEMOB Pasny-
HOM MOLWHOCTK, MO3BONAIOLUX
nepefaBaTtb [JaHHble KaKk Ha Ma-
nble, TaK U Ha Gonblune paccTos-
Hus. Kpome Toro, BO3MOXHa pa-
6ota B ceteBoM pexume RTK, ny-
TeM MNOAKNIOYEHUS K BHELWHeMy
COTOBOMY MOLEMY C MOLAEPKKON
nepefayu faHHbIX. Ons noctob-
paboTKM M KOHTpONA KayecTBa
AaHHbIX UCmonb3yeTcs 0duCHoe
MO0 Spectra Precision Office.
bnarogaps GbicTpoi U Hapex-
HOW WHMUMAnNWU3auummu, cuctema
EPOCH 35 obGecneynBaeT BbICO-
KYI0 TOYHOCTb U3MEPEHUil B pas-
JINYHBIX PEXMMax, BKo4Yas pe-
um ctatukm n RTK. THCC npuem-
Huk EPOCH 35 BbigepxuBaeT yaa-
pbl, 60sblIME Nepenagbl Temnepa-
Typ, YCTOiuMBO paboTaer npu no-
BbILIEHHOW BNAXHOCTW.
Mo marepuanam canta
www.spectraprecision.com

C UCNONb30BaHWEM CMYTHUKOBOM
M ONTUKO-INEKTPOHHOW annapa-
Typbl. bonbwoe BHMMaHWe yaene-
HO NpobneMam opraHu3aLum reo-
Ae3nyeckux paboT B COOTBeTCT-
BWU C NPaBOBbIMU U HOPMATUBHO-

TEXHUYECKUMM NONOXKEHUAMMY.
MeToguyeckne pekomeHpa-
uuu, obbemMom 274 CTpaHuupbl,
BK/IIOYAIOT: Npefuncnosue, 12 pas-
AEeN0B, 3aKIYeHne, CMUCOK uC-
NONb30BaHHbIX UCTOYHWKOB, Hau-
bonee pacnpocTpaHeHHble Tep-
MUHbl U OMpefeneHus, aHrmui-
CKWe TepPMUHbI U OnpefeneHus, a

TaKXe NATb NPUIOXKEHUN.

N3paHue noarotoBieHo no 3a-
ka3y ®PefepanbHoro areHTcTBa no
Hegpononb3oBaHuio PO u npeg-
Ha3HaYyeHo N5 reofe3ncToB, reo-
NOTOB M reo(U3nNKOB, OCYILEeCTB-
nAWKMX reofesnyeckoe obecne-
yeHue reonoro-reou3nyecKux
MCCNefoBaHNA C UCMONb30BAHM-

€M CMYTHUKOBbLIX TEXHONOTUN.
B.B. lpoweB (Pepakuus
XypHana «leonpoctu»)
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~ Y¥ypHan «leomatuka»

Ne1-2009

KypHan «leomatnka»
(Geomatics) 3apeructpupoBaH B
PoccBsizbkoMHag3op (cBupeTenb-
ctB0 0 peructpauuu M Ne®C77-
34855 ot 13 axBaps 2009 r.) kak
nepuofuyeckoe W3paHue, pac-
NpoCTpaHAeMOe Ha TeppuTopuu
Poccuiickoit ®egepauuu u B 3apy-
GeXHbIX CTpaHax. Yupeputenem
XypHana ABNAeTCA KOMNaHus
«CoB30oHp». Tematnka n cneuma-
nn3auma xypHana — reouHdop-
MaTWKa, AWUCTAHLWUOHHOE 30HAM-
poBaHue 3emMnu U3 KOCMOCa, Npo-
rpaMMHble CpefCcTBa U TEXHONO-
rMm obpaboTkuM paHHbix 133, a
TaKkXe BOMPOCHI MPAKTUYECKOro
npumeHeHna AaHHbix [133 B pas-
NIMYHBIX 06NACTAX.

OyepepHon HOMep XypHana
«leomatunka» N2 1-2009 nocesieH
HanpaBneHuaMm, npobnemam u
nepcnekTUBaM UCMNOJb30BaHUS
JaHHbIx [133 13 Kocmoca B HedTe-
razoBoin oTpacnu. IMeHHo 3Tu Bo-
npochl paccMmatpuealoTca B ny6-
NWKauMAX, NMOATOTOBMAEHHbIX Cre-

HABUTAITMOHHO-TEOAESMYECKAN IIEHTP

umanucramn Bcepoccuiickoro Ha-
Y4YHO-UCCIIE[0BATENLCKOrO reosio-
ropas3BefoyHoro HedTAHOIO WH-

ctutyta, BHUWIA3, HK «Poc-
HedTb», «la3npomaHeprogmarHo-
cTukay, «fasnpomy, «fasnpom po-
6blya Am6ypr», «fa3npom gobbiua
Ypenroit», «lfasnpomnepepabort-
Kka», «[eokocmoc-TUCx», MHcTuTyTa
reonorun YpO PAH, «Jlykoiiny,
MOCKOBCKOrO aBWaLMOHHOTO WH-
ctutyTa, MockoBCKoro rocygapcr-
BEHHOMO FOPHOrO YHWBEPCUTETA,
PoctexHag3opa, Poccuiickoro ro-

CYAapCTBEHHOro reonoropasse-
LoyHoro yHusepcuteta, «CoBs-
30HA», UHWNMaw un «3KOHIuH-
HKUHUPUHT .

B cnpaBoyHOM pasgene xypHa-
na paetca uHdopmauma o KocMu-
YeCKMxX annaparax ¢ ONTUKO-3NeK-
TPOHHbIMK cucTemamn [133 w
CPaBHUTENbHbI aHanu3 3ddek-
TUBHOCTM WCNONb30BAHUA AdH-
HbIX, nofy4yaembix ¢ 3Tux KA pns
HyXg4 HedTerasoBomn oTpacau.

Kpome TOro, nmpusogutcs MH-
thopmauma o cobbiTusx B 06nacTu
[133 n3 KocMoca 1 OCHOBHbIX MepO-
NpUATUAX, KOTOpble MpOMAYT BO
Bpema III MexpayHapoAHOM KOH-
tepeHunn «Kocmmnyeckas cbemka
— Ha NUKe BbICOKUX TEXHONOTUIY.

bonee nogpo6Ho C copepa-
HMEM XypHana, a Takxe C ycnoBu-
AMU NyOAMKaLMKW MaTepUanoB B
HEM MOXHO O3HAaKOMUTBCA Ha
caitite http://geomatica.ru unu,
obpatuBWNUCL B pefakuuio, no
Ten: (495) 988-75-11, 988-75-22,
514-83-39 1 31eKTPOHHOMN nouTe:
geomatics@sovzond.ru.

A.M. botpsakoBa (Pepakuus
XypHana «feomatuka)

OdbuyuansHeid ducmpubbomop 8 YkpauHe  Geasysten

GPS - o6opynosaHue

-IpremHukn r
-BasoBble cTaHumm

-Cucrema 1200

-Cuctema SmartSation™ l

leopesnyeckoe 0bopyaoBaHNE
-TaxeomeTpbi TPS

-TeoponuTel

-Hueenupel Runner

JlasepHoe obopyaoBaHue Yenyru

-NazepHble ckaHeps -CepaucHoe ofcnyxusaHne ==
-Pynetku DISTO™ -ObyyeHve

-PoraumonHsie Husenupsl Rugby™ -Texnoanepxxa

TocTpouTenw nnockocTu LINO™ L2

Mpegcraensiet xxypHan “Meonpodmn” B Ykpaure

Haww koopamHaTh:

61070, XapsKos,

yn. Yxanosa, g. 32A

Ten./dpakc: (057) 719-66-16, (057) 717-44-39

02094, Kuee,
yn. Monyaperka, a. 54, od. 106
Ten./thakc! (044) 494-28-09

Cumcpepononbckui oduc:
95000, Cumdbeponons,

yn. 3o KUNbLOBOK, 5
Ten./dac: (0652) 601-690

HLl Haw cant: www.ngc.com.ua E-mail: ngc@ngc.com.ua




Il MexxgyHapoaHbii ®opym
CTPOUTENLCTBO FOPOMOR CityBuild

19-22 OKTHABPA 2009

Mockpa,

HDBhIM NABUNBOH

Bcepoccuiickoro , ,
BbicTaBouHoro LiexTpa www.city-build.ru

Il MexgyHapogHas BLICTEBKA

WHTEXTEOCTPOW 2009

MHHOBALWOHHEIE TEXHONOMAA OSECTIEYEHUA CTPOUTENSCTEA W MOHUTOPWHTA JRAHAR W
H3SICKAHIA, NPOEKTAPOBAHAWE, CTPOUTENLCTEOD, 3XTINYATALIAA.,

R RHIREALTMDSEEAR MOMIEPHKA: Pasgensl BHMCTABKM:
- ﬂf_ f:',:m # ¥HpopALACKHEIE ¥ ROMHIDOPRALHORHEIE TEXHINOMH W CHOTEM:
ANA oBECNEYEHIR PADCTRONTENLHDN AERTENRHOITH
FEHEPARLHLIE = DIRCEYNORAHEE W TEXHENGTA MR NPORELSHKES KEMIENECHED WEREHERHSN KExCTaRME
PR MALM D BIE DASFTHEM 5 CHCTEME ARTOMETHADOREHHIM NPOSKTAPCREAHAS I:Emp}:_
BERvaER TpexvepHDe (30} npoesTupoRamMe
# MeTciael W npuBops AnA WEEEHEDHO-TEOFEIMIECEDTS CBECTEUEHER CTRCHTENLCTRA
# LIWDpOREe BApOCHEMCYHEIE CHOTEMS MR ChHEMD
BHICOMTONHEIE ¥ TOUHEIE MEONPOCTREHCTREFHAIE [AHALIE ARCTARLIMIHEDND
BOHFFPOREHMA 3eMM (J133) Uz FDCMCCA B PARNHHKIX [THANII0HAR
CryTneee caTd e TNCHACTGPENEALILED) pns Tosssx
MEIEHVECKAX WINEPSHAM MW CTROWTENLCTRE M NOHATOPWATE S6AHAN W COOPYRERARE
BOoaaylEHnIE W HASEWHE [WDDOREE TEARORMIEPHES CHOTEMWLE
FANA AEFHOCTHRN HEREHEDHN CETAA W 3TaKWR
Ten.: +7 (485) 821-22-74 FaBeMGIS N BOMIYLMHGIE NEICHHIC OREIHPYICUNE CHCTEMS
581-82-20, 581-52.5¢ ANA COAAAHEA TPEXMEFHEX MOTENET TEPRMTORWA CTROMTEMSCTEA ¥ OTAENhHKX ofEXToR
Daxe 47 L*ﬁﬁl 984-82-21 5 ARTOMSTHIFDOBEHHLI CATTEWR YTRBRMNEHAR CTROFTENSHON TEXHAKDH 1 MEXEHATHINAE
# Texnanorsm oECIeR0RaHHE TEXHEMECKDID COCTONHMR PENDHCTRYMPYENEX DLETDs
TeXKRCADTHN MOHATODHETE SRCTITFETIIA0HHDT COCTORHAR DOLENTOR
M M OT/RMSHEX ANEMEHTDR
# CoppesedHce oEopyIDRaFWE TR MeNEIR-EmT HIVEDEHWRA NP CTROMTEMN:ITaE




TEXHOJIOTUU

A3POCbEMKA C A®K VISIONMAP A3

M.A. NevatHukoBs (VisionMap, M3paunb)

OKOHYMN (M3NKO-MATEMATUYECKYIO WKOJY U MaTemMatuyeckuil takynbrer Tenb-ABUBCKOTO yHMBepcuTerta. B
1999 r. opraHu3sosan KomnaHuto Telmap no pa3paboTke TEXHONOTUN U NPELOCTABNEHNIO HABUTALMOHHBIX YCAYT
Ha MoGUIbHblE TenedoHsl, a B 2004 r. — komnaHuio VisionMap no paspaboTke aBTOMaTM3UPOBAHHbIX CUCTEM
a3pocbeMKy, BKloYas undposbie kamepbl 1 hoTorpaMmeTpuyeckyio o6paboTky faHHbIX. B HacToswee Bpems —

NpPe3nAEHT U MaBHbI TEXHUYECKMNI pyKOBOAMTENb KoMnaHuu VisionMap Ltd.

l0.T. Pain3maH (VisionMap, M3paunb)

B 1980 r. okoHuun aspodoToreogesnyeckuit dakynster MUUTAuK no cneumanbHOCTM «UHXKeHep-
aspochoToreopesnct», a B 1985 r. — acnupantypy LHUNTAKK no cneunanbHoctn «doTorpammetpusx». Mocne
OKOHYaHUsi acnUpaHTypbl paboTtan B TaWwKeHTCKOM asporeoge3uyeckom npegnpustum NYIK CCCP, c 1992 r. — B
lTeogesunyeckoit cnyx6e N3pauna. C 2008 r. pabotaer B kKomnaHuu VisionMap Ltd., B HacToswwee Bpema —

3amectutenb gupekropa no HUP.

HasHauyeHwue, TexHUYecKkne xa-
PAKTEPUCTUKM U KOHCTPYKTUBHbIE
0C06EHHOCTM a3POCHEMOYHOIO
(hoTOrpaMMeTpMYecKoro  KoM-
nnekca VlisionMap A3 (A®K A3)
noapo6Ho usnoxeHsl B [1]. B Ha-
cToslei nybanKauuMm OCHOBHOE
BHUMaHWe GyaeT yoeneHo MpuH-
uMnaMm npoBefeHUs a3poCbeMKU
c nomoubto AOK A3, pesynbratam,
nony4aembiM nocsie Gotorpamme-
TpUYeCKoi 06paboTky, OLEHKE UX
TOYHOCTM W COOTBETCTBUA POC-
CUICKMM CTaHfapTaM.

KopoTko octaHoBuMMcA Ha
NpUHUMNAX MNoJlyyeHus u3obpa-
XeHus aspokamepoii. AGK A3 co-
CTOMT U3 CTAHUHBbI 151 YCTAHOBKM
Kamepbl, ABYX CMapeHHbIX METpH-
YeCKUX OAUHHOGOKYCHBIX 06bEK-
TMBOB (300 MM), KaX[blil U3 KOTO-
pbix cHabxeH M3C-npuemMHuUKOM,
ocy BpaLieHns 06bEKTUBOB U MO-
TOpa AN YNpaBNeHWs YINOBbIM

i = =1

Cxema ADK VisionMap A3

ABUXEHNEM 06bEKTUBOB
(puc. 1). Cuctema noBopoTa 06b-
€KTUBOB COCTOMUT M3 MOTOPa, Me-
XaHU3Ma TPAHCMUCCUM, CHETYMKA
MMNYyNbCOB, Nepekalyatenen u
3N1EeKTPOHHOMN CUCTeMbl ynpashe-
Hus. Kamepa cBfizaHa co cneuu-
afbHO pa3paboTaHHbIM 6OPTOBLIM
KOMNbIOTEPOM,  BKJIOYAOLWNUM
GPS-npuemHuk, 610K Noaayun Ha-
NpsXeHUs, CbeMHbI MOJyNb na-
MATU, @ TaKXe WHTepdelickl co-
eANHEHNs C Kamepon, MOHUTOPOM
M HABUTALMOHHLIM KOMMblOTE-
pom.

A®K A3 ycraHaBnuBaetca Ha
camoneTe TakuM 06pa3oM, YToGbl
0Cb NMOBOPOTAa 0OBLEKTUBOB ObiNa
napannenbHa ocu @ro3enaxa.
06beKTUBbI CHHXPOHHO MOBOpA-
4MBalOTCA Nonepek NUHUM nofe-
Ta. MakcMmanbHbIN yron oTKIOHe-
HUS ONTUYECKUX OCeil 0OBLEKTH-
BOB OT JIMHUW HafMpa COCTaBAsAET
52°. Tem cambIM, CyMMapHbIN yron
nons 3peHus aspokamepbl JOCTU-
raet 104° B HanpaBneHuu, nep-
NeHAUKYNAPHOM JWHUW noneTa.
CymmapHbIl yron nons 3peHus
ABYX OObEKTUBOB BAONb JUHMM
noneta paeeH 13°. Bo Bpems og-
HOrO YrM0BOro NOBOPOTA KaX/Ablii
00beKTHB, B 06LEM Cyyae, CHU-
MaeT 27 Kanpos. TakuM 06pa3om,
3a OfIMH YINOBON MOBOPOT [BYX
00bEKTUBOB nonyyaetcs
54 cHuMKa (3mecb M panee nop
CHUMKOM UM Kagpom bymem no-

HUMaTb LMpoBOe U306paxeHue
MEeCTHOCTW B BWAE pacTpOBOrO
taitna). CHUMKM, nonyyeHHble 3a
OAMH YINOBO NOBOPOT 06bEKTU-
BOB, HAa30BEM pALOM CHUMKOB
(puc. 2).

®oTtorpacupoBaHue nponcxo-
LWT B aBTOMATUYECKOM pexuMe
6e3 ocTaHOBKM 06beKTUBOB. [ns
yyeTa M KOMMNEHcaluu YrioBoro
chBura M3obpaxeHus MCMonb3y-
eTcA 3epKajbHas OnTUYeckas cu-
ctema. lNocne oKOHYaHWA NoJHO-
ro yIMoBOro MoOBOpOTa CUCTEMA
00bEKTUBOB BO3BPALLAETCA B UC-
XOiHOe cocTosAHMe ana doTorpa-
dhupoBaHus cnepyolero psapa
CHUMKOB.

Mexay CHUMKaMu CyliecTByioT
nepekpbiTUA. [1Ba COCEAHNX OAM-
HOYHBIX CHUMKA BAOJb JIMHUM NO-
neta opMUpYIOT OANH ABONHOW
CHUMOK. lepekpbiTue Mexay 3Tn-
MU OAWMHOYHBIMM CHUMKaMU CO-
cTaBnseT npumepHo 2% (oKono
100 nwukceneir). [epekpbiTue
Mexay ABYMA COCEAHWMU [ABOA-
HbIMW CHUMKAMU B HanpaBieHuu,
nepneHAMKYAAPHOM Hanpasfe-
HUIO NoneTa, NoNyyaeTcs B npefe-
nax 15%. [epekpbiTue mexay
LBYMSA pAfaMu ABOMHbIX CHUMKOB
B HamnpasieHuM noneta 006bIYHO
coctasnser 50-60% 1 n3meHser-
€S B 3aBUCMMOCTU OT peLIAeMbixX
3aay, a nepeKpbITMe MEXAY ABY-
MSl COCeAHUMMU MaplpyTamu (nu-
HuaMM noneta) — 50%. 3Tn nepe-
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Cxema cvemku ADK VisionMap A3

KpbITUS MOTYT WCNO0Jb30BaThCA
ANA cTepeousmMepeHuit. NMepekpebl-
TUSA NNAHUPYIOTCA Ha 3Tane Nofjro-
TOBKM K MONETY U MOTYT ObITb U3-
MEeHeHbl BO BpeMs nonerta.

- "eaneKTMBHbIe CHUMKHU

Kak yxxe 6bIN0 CKa3aHo Bhile,
CYMMapHbIA yroa nona 3peHus
Kamepbl cocTaaser 104°. 3To
no3Bo/iseT OJJHOBPEMEHHO B Of-
HOM noseTte nosy4arb Kak ropu-
30HTaNbHble, TaK U NepcneKkTuB-
Hble CHUMKMW. [lo pe3ynbratam
aHanuTuyeckol toToTpuaHryna-
UMM CHMMKaAM npuceauBaloTca
TOYHble 3NEeMEeHTbl BHEeLWHero
OpUeHTUPOBaHMUA, 4YTO ABnAeTCA
VHUKaNbHOM M BaXHOW 0COGEH-
HocTblo AGK A3.

~ KBasu-cHumok pana crepeo-
¢ororpammerpumu

KBasu-cHumok ana crepeodo-
Torpammetpun (KCC) dopmupyet-
€A1 U3 [BOMHbIX CHUMKOB OAHOTO
paga (puc. 2). Pasmep KCC co-
ctaBnser 7812 nukcenen BRONb
AvHUW noneta n 62 517 nukcenen
B NepneHAUKYNApHOM Hanpashe-
HUM (~480 Mnukceneit). 06biy-
HOe NepekpbiTUe MexXAy AByMA
nocneposarencHbiMmn KCC B map-
wpyTe coctasnsetr 56%, a mMex-
MaplpyTHOE NepeKkpbIThe
50%. KCC ucnonb3ytotca pns cre-
peogewndpupoBaHus 1 crTepeo-

pucoBku. BaxHo oTMeTnTb, 4TO
MaTeMaTUyeckas Mofefb CHUMKA
npegnonaraer UcCnonb3oBaHue
KCC TonbKo ans yno6cTea crepeo-
BU3yanu3aummu obbeKTa ChbeMKi, a
thoTOrpamMmmeTpuyecKkue Bbluncne-
HUA BbINONHAITCA Ha OCHOBE
OAMNHOYHbIX CHUMKOB. TeM caMmbiM
obecneynBaeTcs MakcuManbHas
TOYHOCTb (POTOrpaMMeTpUYECKUX
“3MepeHuii.

Yrnosoe nokpbiTe KCC orpa-
HMYEHO CYMMapHbIM YrioM MoAs
3peHus kamepsl (104°). Ha Bbico-
Tax Huxe 3000 m 13-3a yBenuye-
Hus oTHoweHus V/H (ckopocTb
noneta K BbicoTe oTorpacdumpo-
BaHWA) W ANA COXpaHeHUs 3afaH-
HOTO MEpeKpbITUA MeXAY pAfaMHU
CHWMKOB, NPWU MOCTOAHHOW CKO-
pOCTW NOBOPOTA 0OBEKTUBOB, CU-
cTeMa yMeHbllaeT CYMMapHbIN
yroa nons 3peHus. Takum obpa-
30M YMEHbLWAeTcA KONNYecTBO
CHUMKOB B OJJHOM pAjy W, COOT-
BETCTBEHHO, VIMOBOE MOKpbITUE
opHoro KCC.

CnepyeT 0TMeTUTB, 4TO 3Ta KOp-
PEKTUPOBKA  oOcyllecTBaseTCs
TONbKO B CNy4ae, ecnu npeanona-
raeTcs MCnosib30BaThb 30HY nepe-
KpbITUS MeXpay pagamu (BHyTpH
MaplpyTa) NS CTEpPeoCchbeMKMU.
Ecnu e ocHoBHas 3agayva noneta
COCTOMT B CO3faHuK opTocdoTo-
nnaHa u nosyYyeHUn nepcneKTuB-

HbIX CHUMKOB, TO YyMeHblIaeTcs
napaMmeTp nepeKpbLITUA MeXxay ps-
Aamu, fonyctum fo 25%, Koppek-
TUPOBKa yrna nons 3peHus He
NpOBOJMTCA W, TEM CaMbIM, Onepa-
TUBHbIE MPEUMYLLECTBA CUCTEMBI
(6onbWwas nnowWafb CbeMKM) CO-
XPAHAIOTCA U HAa HU3KUX BbICOTaX.

~ MpuHuUnbI
a3poCcbeMKH

njaaHUpPoOBaHUA

OcHoBHOI 3afayeit a3poCbEM-
Ku ¢ nomoubtio AOK A3 asnsercs
BbICOKO3(D(EKTUBHOE CO3AaHME
opTooTONNAHOB. Komnnekc
o6ecneynBaeT BO3MOXHOCTb MO-
nyyeHus opTooTONNAHOB 60Nb-
LWKX Y4aCTKOB 3eMHOI NMOBEPXHO-
CTU C BbICOKAM pa3pelieHnem B
cxatble cpoku. bonblwas BbicoTa
toTorpacmpoBaHus, MeToabl Bbl-
MONHEHWUS A3POCHEMKM, UCMOJb-
30BaHMe BAMHHOMOKYCHON onNTy-
KW M KOHCTPYKLMS KaMepbl N03BO-
NS0T  3HAYMTENIbHO MOBbLICUTH
NPOU3BOAMUTENILHOCTL A3POChe-
MOYHOTO npoLecca.

OCTaHOBMMCS Ha HEKOTOpbIX
BaXKHbIX XapakTtepuctukax AOK
A3. OgHuUM 13 NapamMeTpoB Npw co-
34aHuK opTodoTONNaAHOB ABNAET-
CA  MaKCUManbHO AOMYCTUMBbIN
yrof Mofs 3peHus pas AaHHOro
macwrtaba. B uHcTpyKumm no do-
TOrpaMMeTpuyeckum pabotam [2,
naparpag 4.5, Tabn. 2] oH HesBHO
3afiaH Np1 nomoLyu paauyca pabo-
yen NNowWanM Ha aspocHuMMKe. Ha

¥
L-1.5 KM

BnusHue sbicomsi homozpagpu-
POBAHUA HA pa3mep Noaocs!
CbeMKU
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[lonyctumas TouHocTtb LIMP B 3aBCMMocTH

oT Macwraba KapTbl U pOKYCHOro

pacCcToAHUA Kamepbl

Macwra6 KapTbl

F =300 mm
1:500 2,5
1:1000 50
1:2000 10,0
1:5000 25,0
1:10 000 50,0
1:25 000 125,0

Tabnuua 1

3HaueHue TouHocTU LMP, m

F =100 mm
0,8

1,7

33

83

16,7

41,7

puc. 3 nokasaHo BaXHoe CBOWMCT-
BO BbICOTHI hoTOrpaupoBaHus.
Mpu ofuHakoBoM yrne nons 3pe-
HUA 20, nnowaab dotorpadupo-
BaHWS yBENWUYUBAETCA NpYU YBEU-
YyeHuu BbICOTHI (hoTorpaduposa-
HUs. [lonycTuMm, MaKCUManbHO
pa3pelleHHbIid Yron noas 3peHus
npu co3gaHuu optodoTonnaHa 20,
=40°. [pun CbeMKe C BbICOTbI 4,5 KM
pa3mep MosioChl CbeMKU Ha 3emsie
6ynetr W2 = 3276 M, a npu CbemKe
c BblcoTbl 1,5 kM — W1 = 1092 m.
Mpon3BOANTENBHOCTL A3POCHEM-
KW MpsAMO MpONOPLMOHANbHA Bbl-
cote doTorpadupoBaHus. Takum
006pa3om, Yem Bbllle BbiCOTA Nose-
Ta, TEM BbllWE MNPOU3BOAUTENb-
HOCTb @3POCHEMKM.

Mpu nonetax Ha 6ONbLOW Bbl-
CcoTe, yTOGbl 06ECNEUUTD BbICOKOE
KauectBo opTodoTonnaHa, Heob-
XOAMMA 1 BbICOKas paspeluatoLyas
CNocoOHOCTb M306paxeHuii, no-
nyyaembix AQK. 310 gocturaetcs
3a CYET UCMONb30BAHUS [IMHHO-
okycHoi ontuku. OHa no3Bona-
eT [OOUTbCA HEe TONbKO BbICOKOTO
paspelleHns n3obpaxeHuit, HO u
CYLLECTBEHHO CHMKaeT TpeboBa-
HUA K TOYHOCTW LMUDPOBOI MOoAe-
nu penbeda (LMP), Heobxoaumoi
ANs co3paHus opTothoTONNaHOB.
B Tabn. 1 npuBegeHbl pacyetsl
ponyctumon  ToyHoctm  LIMP
Ahnpep pns pasanyHbiX MaclwTa-
60B NpK MCNONb30BAHUN Aa3POKa-
Mep C pa3HbiMKU GOKYCHbIMU pac-
ctosaHuamu F. Mpu pacuete uc-
nosb3oBaHa dopmyna u3 [2]:

Ahnpep = 0,3FMk/Rmax.

Kak Oblno ckaszaHo Bblle, BCe

BbIYNCNIEHNA BEAYTCA Ha OCHOBE
OAMHOYHOrO CHUMKa, pa3mep Ko-
TOPOro paBeH pa3mepy MaTpuLbl
MN3C (4006x2666 nukceneit). Mpu
pa3mepe nukcens 0,009 mm nono-
BuHa pauHbl N3C cocraenser
Rmax = 18 mm. Kak BugHO 13 pac-
yeToB (Tabn. 1), npeumyuiecTBa
BANHHOMOKYCHOW ONTUKKM Oye-
BUAHbI. Tak, Hanpumep, Npu wuc-
nonb3oBaHWM Kamepbl ¢ F =
300 mm TpebyeTcs B Tpu pasa
MeHblwasa To4HocTb LUMP, uem npu
F =100 mm.

B obwem cnyyae, wupuHy no-
NOCbl OHOTO MaplupyTa onpefe-
NA0T 27 OJMHOYHBIX CHUMKOB.
Mpu BBINONHEHUM A3POCHEMKM
ons co3pfaHua opTdoTonnaHa
He0b6XOANMO 3afaTb MAaKCMMaNb-
HO LLOMYCTUMBbIN YroN O OTKNOHE-
HUs oT Hapgupa (puc. 4). 3ToT
napameTp yuyuTbiBaeTCA Npu nna-

HUPOBAHUW PACCTOAHUA MEeXAay
COCEeiHUMMU MaplpyTamu W Bbl-
6ope CHUMKOB ANf BbIYUCIEHUA
optodoTtonnaHa. Bce cHumkm
nonocsl cvemkn (FOV = 104°)
YyYacCTBYIOT B MOCTPOEHUU U
VYPaBHWUBAHMU Maplpyta wuau
610Ka, a KpaiiHue CHUMKM nono-
Cbl ABNAIOTCA NEPCNEKTUBHLIMU C
MaKCUManbHbIM YIIOM HaKNoHa
55° (52° + 3°).

OfHUM M3 BaXHbIX KayecTs
A®K A3 sBnsetcs Hanuyue 60b-
WOro KOAMYecTBa reomeTpuyec-
KMx CBA3ell Npu ypaBHUBaHUM
cdoToTpuaHrynaumu. 3To gocTura-
eTcs 3a cyeT GOAbWOro yucna
CHUMKOB W MNEpPeKpbITUIi Mexay
Humu. Kaxpas Touka otobpaxa-
eTCA Ha CHUMKax (puC. 4) BHYTpH
u mexay mapwpytamu. Mpu nna-
HMPOBaHMM NONETOB ANA Co3fa-
HMA OpTOQOTONNAHOB, Yroa o 3a-
AaeTcs [OCTaTOYHO ManbiM. B
3TOM C/ly4ae BO3HMKAT nepe-
KpbITUA HE TONIbKO MEXAy cocep-
HUMW MaplpyTamu, HO U Mexay
6onee oThaneHHbIMU (NepBbIN C
4eTBepTbIM/MATbIM), YTO NpPUBO-
LMT K NOsBNEHUID 6ObLIOTO KO-
NINYeCcTBa CBA3YIOWMUX TOYEK W,
TeM CaMbIM, — K BbICOKOW TOYHO-
CTU M CTabUNbHOCTU MaTemaTuye-
CKOrO peLueHus.

~ [lponsBogutenbHoCTbL aspo-
CbeMKHU

3a CcyeT BbIWEONUCAHHbIX TeX-
HUYyecKux Bo3moxHocTein APK A3

I
FOV=104" f’f
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Mlanue CLamie SiH
YIRARHAEEHAT W TNy AaHe
NEPCNBKETHEHEX CHHM=OE

Cxema a3pocvemKu 071 HECKONIbKUX MapUWipymos
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TEXHOJIOTUUH

3aBMCUMOCTb NapamMeTpoB NpPoM3BoAUTENbHOCTU a3pocbeMkn ADK A3
OT BbICOTbI (hoTOrpathupoBaHus

Ta6nuua 2

HaumeHoBaHue napametpos
BeicoTa noneta, m

LnpuHa nonocsbl cbeMku, M
PaccTosiHue mexpay mapwpytamu, m

PaspeleHne B Hagupe, M

PaspeleHne nepcnekTUBHOMO CHUMKA, M
MonHas niowaab a3poCcbeMKU, KM?/Y
Mnowasb aspocbeMkn ans opTodoTo, KM /Y4

3HayeHuA napameTpoB

1524 3048 3658
1435 7802 9363
1109 2219 2662
0,046 0,091 0,110
0,051 0,149 0,178
372 2023 2428
372 913 1095

4572 6706 8535
11703 17165 21846
3328 4881 6212
0,137 0,201 0,256
0,223 0,327 0,416
3034 4450 5664
1369 2008 2555

AOCTUraeTCA BbICOKAas NpOM3BO-
AUTENBHOCTb a3pOCHEMKH
(Tabn. 2).

MpuBeneHHble B Tabs1. 2 napa-
MeTpbl NPOU3BOJUTENBHOCTU Bbl-
YMCNeHbl NPKU CKOPOCTU camoseTa
V = 260 kM/yac # AONYCTMMOTO
MaKCUManbHOrO yra Ans opTo-
tdoTtonnaHa 2o = 60°. Yron 20 3a-
AAETCSA NPU NAAHUPOBAHNUU a3po-
CbEMKM W 3aBUCUT OT Tpebyemoit
TOYHOCTU, ToyHOCTM LUMP 1 Tuna
MecTHOCTU (TOpPOACKas, PaBHUH-
Has, ropHas).
~ 06paboTka

a3poCbeMKM

martepuanos

Mocne 3aBepleHUs aspoche-
MOYHbIX PabOT CHUMKM U COMpo-
BOXpJawwas MHdopmauums nepe-
HOCATCA Ha HA3eMHYl0 CTaHLMIO
ANs fanbHeiweil 06paboTku, Ko-
TOpas BK/IIOYAeT Clefyiolne 3Ta-
nbl.

1. GopmupoBaHMe npoekTa B
COOTBETCTBMM C NapameTpamu as-
pOCbEMKMU.

2. 06paboTka aaHHbix GPS-u3-
MepeHuil CTaHJAPTHLIMU METOfa-
mu (DGPS unu PPP).

3. OnpepeneHve rpaHnl 06b-
eKTa 06paboTkn. Bo3mMoxkHO cOB-
MelleHMe HOBbIX M CTapbix Mare-
pUanoB a’3pocbeMKu B rpaHuuax
obObekTa.

4. NpepBaputensHas (npubnu-
KEeHHasn) Koppensuus nsobpaxe-
Huii. lpoBepka kavyecTBa u non-
HOTbI @3POCHEMKM.

5. AspotpuaHnrynsaumsa. [pu
HEobX0AMMOCTU MOXHO WCMOJb-
30BaTh onopHble Touku. posep-
Ka KayecTBa BbLIMNONHAETCA MO
KOHTPOJIbHbIM TOYKAM WAW aBTO-

MaTUYecKu no CTapbiM TPUAHTYNA-
LMOHHBIM MaTepuanam (OpuUeHTm-
POBaHHBIM CHUMKAM), CyllecTBy-
oMM Ha pailoH 06paboTKK.

6. Boluncnenune uncposoi Mo-
penn mectHoctn (LUMM) u LIMP
(onunoHanbHo).

7. ®opmuposaHune KCC pns
cTepeopaboT  (OMLMOHANLHO).
Onsa kaxporo KCC nposoanTcs pa-
LMOMeTpUYecKas KOppekuus, W
NOCTaBAAETCA MOLENb CHUMKA AN
paboThl Ha UK poBbiX cTepeodo-
TOrpaMMeTPUYECKUX CTaHLUAX.

8. Co3pmaHue opTodoTonnaHa.
Mpouecc BKOYAET peKTUdMKa-
LMI0 CHUMKOB, COOPKY MO3aunKu U
PaaMOMETPUYECKYIO KOPpeKLMUto
n3obpaxenus. MNpu Hanuunu He-
CKOJIbKUX MapLipyToB Ans Mony-
yeHMs opTohOTONNAHOB MCMONb-
3yl0TCA CHUMKM, BnM3KMe K ocu
noneta (rOpU30HTaNbHbIE U NOYTH
ropu3oHTanbHele). Mpu BbINONHE-
HUM paboT Ha 3aCTPOEHHON MHO-
rO3TAaXKHOW TeppuTOpMM ANs no-
JIY4eHUA WUCTUHHOFO OpTO(OTO-
nnaHa peKoMeHAYeTCcs YBeNnuuTh
nonepeyHoe nepekpbITUE MEXAY
mappytamu. Bce npouecchl Bbl-
NOMHATCA NONHOCTbIO B aBTOMa-
Tuyeckom pexume. OKOHYaTenb-
HbIA opTOdhOTONNAH NOCTaBAseT-
cs B dhopmare TIFF.

9. Pe3ynbtatbl 06paboTkK Co-
XpaHsATCA B 6a3e AaHHbIX.

YnpaBneHue npoueccamu ocy-
LeCTBAAETCA Yepe3 cneLnanbHblil
WEB-mopynb. Kaxpablit npouecc
nepepaet MHhOpPMaLMIO O ero CTa-
Tyce B MOAY/b YNIPaBieHUs, KOTO-
pbiid, B CBOIO O4Yepefp, B 3aBUCH-
MOCTU OT COCTOSIHMSA NPOLLECCOB U
pecypcoB cucTeMbl, 3anyckaeTr

cneaylolwuin 3Tan 06paboTKy.

Mopynb ynpasneHus perynu-
pyeT He TONIbKO NpOoLecch 04HOM0
NPOEKTa, HO U NO3BONAET OAHO-
BPeMeHHO 06pabaTtbiBaTh MHOXe-
CTBO MPOEKTOB W pacnpepenstsb
pecypchl CUCTEMbI B 33BUCUMOCTH
OT UX NPUOPUTETOB.

OnucaHHas BbiWe TEXHONOMUA
a3pOCbEMOYHBIX PpaboT € nomo-
wbto A®K VisionMap A3 npowna
MpOBepPKY Ha TECTOBOM MOJIUTOHE
komnaHum VisionMap B 2008 r., a
B Hayane 2009 r. ucnonb3osanach
NpW BbINONHEHUW NATU NPOEKTOB
komnaHueir «Odek» (M3paunb),
KoTopas npuobpena APK A3.

~ Cnucok nuteparypbl

1. TlevatHukos M.f., Pais-
maH 0., 06uwee Ha3HayeHue W Tex-
HUYeckue xapaktepuctuku AGK
VisionMap A3 // Teonpocu. — 2008.
— Ne 3. —C. 28-31.

2. WHcTpyKLuMa no doTtorpammert-
puyeckum pabotam npu CO3AaHWM
L1dpoBbIx TONorpatnyecknx KapT u
nnaHos. TKWHM (HTA)-02-036-02.
— M.: UHUNTAuK, 2002.

RESUME

An information about creating
automated aeroimaging system
which consists of a doubled digi-
tal aerocamera, an onboard GPS
and additional equipment, a
ground-based computer system
and a software, is given. The aero-
camera design features, aerial
imaging techniques as well as the
types of images obtained are
described. The accuracy assess-
ment is given for the photogram-
metric works with due considera-
tion to their correspondence with
Russian standards.
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0COBOE MHEHUE

3EMHAA CUCTEMA OTCHETA

U EE COCTABHBLIE YACTU

b.b. CepanuHac (MI'Y um. M.B. JlomoHocoBa)

B 1958 r. okoHuun reoge3unyeckuit akynoter MUUTAMK no cneunanbHOCTU «MHXKeHepHas reogesusy. Mocne

OKOHYaHUs MHCTUTYTA paboTtan B AkyTckom AlTI, a nocne oKOHYaHWA acnupaHTypbl npenogasan B MAUTAuK.
C 1973 r. paboraet B MI'Y um. M.B. JloMmoHOCOBa, B HacTosLee BpeMs — npodeccop Kadheapbl kapTorpaduu u
reomHdopMaTuku reorpaduyeckoro dakynbreta. [Joktop reorpaduyeckux Hayk.

B nybnukauum [1, 2] npeano-
KeHa K 00CYXAeHMWI0 BaXHas Te-
Ma, Kacawwaacs NpuUMeHeHus
TEPMUHOB B 061aCTU CMYTHUKO-
BbIX TEXHONOTWIA, B 4aCTHOCTH,
CUCTEM KOOPAMHAT U CUCTEM OT-
CYeTa, U UX BO3MOXHOTO HECOOT-
BETCTBMA MeXAyHapopHoi odu-
umuansHoi Tepmutonoruu. Corna-
WanACh CO CTaTbell B LENOM, pac-
CMOTPMM 3TOT BOMPOC elle pas,
ocTaHaBnmBasch 6osnee AeTanbHO
Ha OTAENbHbIX MOMEHTAX.

~ 3eMHas cuctema oTcyera

MpepmetomM o06CYXAeHUA B
[aHHOI CTaTbe ABNAIOTCA 0CO-
OEHHOCTW HaMMEHOBaHW 3eM-
HOl cucTembl oTcyeta. CyTb UX B
TOM, YTO OHW OMpPEeLENsIoT CUCTe-
MY KOOPAWHAT, YCTaHABIMBAEMYIO
Ha 3emsie npu nomolm aar (napa-
MeTpOoB 3eMJ/in) U NYHKTOB reope-
3W4ecKOW ceTu. 3eMHble CUCTeMb
oTcyeta KnaccubuuupylT no
TEpPPUTOPUANbHOMY OXBaTy, Bbl-
penss rnobanbHble (MUpPOBLIE),
pernoHanbHble, HaLMOHANbHblE
(rocynapcTBeHHbIe) U NOKasbHble
(mecTHble). OHUM peanu3yioTca B
XO4e COTPYLHMYECTBA MHOMUX
CTpaH (MexpyHapopHble), CTpaH
OTLENbHOro peruoHa (peruo-
HaJbHbIE) UM MPUHAANEXAT Of-
HOMY rocyaapcTey (MUpPOBbIE, Ha-
LMOHanbHble, MecTHble). Kak
00bEKT, 3eMHas cucTemMa oTcyeTa
MMeeT crnepyloliMe COCTaBHble
yacTu:

— CUCTEMY KOOPAMHAT;

— partbl (napameTpbl 3emnu);

— OTCYETHYl OCHOBY (KOOp-
AVHaTbl NMYHKTOB reoAe3nyeckoi
cetn).

CucTembl 1 Mx cOCTaBHblE Yac-
TV KaK B POCCMICKOW, TaK W 3apy-
GeXHON NpaKTUKe ONMCbIBatOTCA
pasHbIMM cnoBamu. PaccmoTpum
Haubonee M3BECTHbIE TEPMUHO-
NlorMyecKkne KOHCTPYKLUK.

~ BapuaHTbl HamMeHOBaHUi
3eMHbIX CUCTEM OTCYEeTa

1. Cucmema koopouHam. [aH-
HOe Ha3BaHWe CUCTeMbl cOBNaja-
€T C HaMMeHOBaHWEM ee COCTaB-
HOM 4YacTu «CucTemMa Koopau-
HaT». 3TOT TEPMUH NPUMEHsAeTCS
B P®, a MeHHO cuCTeMbl KOOPAU-
HaT CK-42 nnn CK-95. Mo cyue-
ctBy nog CK-42 n CK-95 noxu-
MaloTCA He CTOMbKO KOOPAMHATbI
Kak TakoBble (NJ0CK1e, 3NUNCo-
WAanbHble WAKM NPOCTPAHCTBEH-
Hble), @ TO, YTO 3TU KOOPAMHATSI
BBIYMCNAIOTCA MO Pa3HbIM napa-
MeTpam 3emsu, Npu onope Ha re-
0fe31YecKne CeTn pasHoro Kaye-
ctBa. CK-42 onupaetcs Ha pede-
peHu-annuncous Kpacosckoro u
nyHKTbl ATC. CK-95 ocHoBbLIBaeT-
cs Ha nyHkTax [TC, KoopauHaThl
KOTOpPbIX OMpefeneHbl COBMECT-
Hol o6paboTkoit ceteit AIC, KIC u
AIC, a ee anauncoup Kpacoscko-
0 HECKOJIbKO MHaye OpUEeHTUpO-
BaH B npocTpaHcTee. 06e cucre-
Mbl yCTaHaBAMBAKT pedepeHy-
Hble cMCTeMbl KoopAanHarT [3].

2. Cucmembl omcyema, codep-
Kawue 8 HA38aHUU UMA cOCMas-
Hou yacmu. K TakoBbIM OTHOCAT-
ca cnegyowme cuctembl: Poccum
— M3-90 (MapameTpbl 3emnu
1990 n ee yTO4YHeHHas Bepcus
M3-90.02), ctpaH CeBepHoit Ame-
pukn — NAD-83  (North
American Datum, 1983), AscTpa-

nmn — GDA-94 (Geocentric
Datum of Australia, 1994), Hosoi
3enaHgun — NZGD-2000 (New
Zealand Geodetic Datum, 2000),
AnoHun — JGD-2000 (Japanese
Geodetic Datum, 2000), Kopeu
— KGD-2000 (Korean Geodetic
Datum, 2000) u pgp. B HaumeHo-
BaHUAX MNPUCYTCTBYET UMsA CO-
CTaBHOM YacTU: «AaTbl» UKW «na-
pametpbl 3emnux». B HauyunoHanb-
HoM cTaHpapTe P® npegnaraercs
TEPMUH «KOOPOUHAMHAA cucme-
ma omcyema» [4]. OgHako Bbipa-
KEHNUSA «KOOPOUHAMHAsA cucme-
Ma» W «cucmema KOOpouHamy»
Nerko OTOXAECTBUTb, nepeHecs
Ha3BaHMe COCTaBHOMW 4acCTu B Ha-
3BaHMe BCeil CUCTEMBI, U 3TUM ne-
penyTatb NOHATHUS.

3. leoodesuyeckas pegpepery-
Haa cucmema GRS-80 (Geodetic
Reference System, 1980), uHaue,
reofesnyeckas cucTeMa oTcyeta.
B peficTBUTENbHOCTH, 3TO HE CUC-
TeMa 0TCYeTa, MOCKOMbKY OHA He
COOTBETCTBYET BbIlIENPUBEAEH-
Hoit KoHcTpyKkuumn. GRS-80 npep-
cTaBnsieT coboit aKKypaTHoO ycTa-
HOBNIEHHbIE W WWPOKO UCMONb3Y-
eMble napameTpbl 3emau. 3naun-
conps GRS-80 nexuT B OCHOBE
NpaKTUYecKn BCex 3apybexHbix
cuctem oTcyeta. Tem He MeHee,
[laHHOe CN0BOOGpa3oBaHMe Npu-
MeHAeTCA B reofesnyeckom co-
00LecTBe B CMbICNE «3eMHASA CU-
cmema omcyema» [5].

4. Muposas 2eode3uyeckas cu-
cmema WGS-84 (World Geodetic
System, 1984). WGS-84 npeg-
Ha3HaueHa ans obecneyeHus pa-
60Tbl cnyTHUKOBOI cucTembl CLUA



0COBOE MHEHUE

GPS, 1 B cBA3M C 3TUM nonyyuna
MWUpPOBOE NPU3HAHME U pacnpocT-
paHeHue. HecmoTps Ha MuUpoBoe
3HayeHue, oHa, Kak n M3-90,
NPUHAZNEXUT OHOMY rocymap-
cTBy. B ee HaumeHoBaHUK OTCYT-
CTBYET, HO BULMMO NOApa3yMeBa-
€TCA, CNOBO «OMCYEMHasAy.

5. Mexx0yHapoOHas 3emHas cu-
cmema omcyema ITRS
(International Terrestrial
Reference System). OcHoBHas
MUpOBas CUCTEMA, Ha KOTOPYIO
OpWEHTUPYIOTCA BCE OCTallbHbIE.

Bo Bcex nepeuncneHHbIx Ba-
pUaHTax MMeeTCA B BUAY OfHA U
Ta e CYLHOCTb. Peub uaet nuwp
0 PacxoXpAeHuax B TepMuHax. Ha
NpaKTUKe CyWecTBYIOT BCE Bapu-
aHTbl, HO NpepnoYTeHNe, Ha MON
B3MNAL, JOMKHO ObITb OTAAHO NO-
cnefiHeMy U3 HUX, naTomy. lMo ero
o6pasLy Ha3eaHa u EBponelickas
3emMHas cuctema otcyeta ETRS
(European Terrestrial Reference
System). B 3Tom BapuaHTe npu-
CYTCTBYeT OnpefeneHne «3eM-
Has», YeM MOAYEPKUBAeTCA Xa-
paKTep CUCTEMBbI, OHa He «Hebec-
Has» (CRS — Celestial Reference
System). B Ha3BaHumM otcyTCTBY-
0T CN10BAa «KOOPAMHATHAA CUCTe-
Ma» — 3anor usbexaHus nyTa-
HUUbl 0ObEKTa C €ro COCTABHOIA
4aCTblo — «CUCTEMA KOOPLM-
Hat». OnpaBpaHoO M OTCYTCTBUE
CnoBa «reofesnyeckasy». 3ITum
NWWb NOAYEPKUBAETCA YHUBEP-
CaNbHOCTb NMpefHa3HayYeHus o06-
We3eMHON WAW pernoHanbHow
CUCTEMBI OTCYeTa.

B ny6nukauum [1, 2] oTmeya-
€TCA KaK HefoCTaToK TO, 4TO B pe-
3yNnbTate HEKOPPEKTHOrO NepeBo-
[a B 0TeYeCTBEHHOM reofe3unyec-
KOM ¥ reonHbOpPMaLUOHHOM
00Mx04€e MCNoNb3yIOTCA Bbipaxe-
HUA BMAa «pedepeHyHas cucTe-
Ma KOOPAMHATY U «pedepeHLHas
CTaHLUA».

TepMuH «pedepeHUHbIn» B
Poccun paBHO npumeHseTcs w
MMEET NpaBO Ha CyLecTBOBaHUE.
Bcem xopowo 3Hakom «pede-
PEHL-3IMNCOUAY» — 3eMHOW 371-
nunconp, NpUHATHIA ans obpa-
6OTKM Treofe3nyecKnx usmepe-

HUWI W yCTAHOBNEHUS reofe3nye-
CKMx KoopauHat [6]. bonee Toro,
CUCTEMbl KOOPAMWHAT, OTHECEH-
Hble K pedepeHL-3naunNcounay,
Ha3bIBaloT pegepeHyHbimu [3, 7].
B cywHocTu, gnsa atux uenen cay-
XUT 1 3eMHas «pedepeHLHas cu-
ctema». OfHaKO B CUAY CNOXMWB-
wuxca Tpaguuui, B Poccum Bbi-
AensioT obLe3emMHble 3UNCOU-
4bl ¥ NPOTUBOMOCTABASIOT UM pe-
tdepeHu-anaunconasl.  Pede-
PEHU-31IMNCOUE, B OTAUYME OT
o6Le3eMHOro 3nnunconaa, noa-
XOAWT NUWWb [NA OrpaHUYEHHbIX
obnacrteit 3emnu, n ycTaHaBAMBa-
€T KBa3MreoueHTPUYECKYl0 cuc-
TeMmy KoopauHar. Tak, pedepeHL-
annuncomp Kpacosckoro cmelueH
C UeHTpa macc Ha ~155 m, a ero
6onblias Mosyoch 3aBbilEHA Ha
~108-109 ™. Takum ob6pasom, B
POCCUMNCKON NpaKTUKe TEepMUH
«petepeHLHbINY UCnonb3yeTcs
MO OTHOLIEHUIO K CUCTEMAM KOOp-
LVHAT W 3AauUnCcomnay, npumeHse-
MbIM B Mpefenax orpaHuyeHHbIX
Tepputopuit [7]. B mupoBoi
NpaKTUKe 3TOT TEPMUH NPUMEHA-
0T MO OTHOWEHWIO K CUCTEMAM
oTcyeta (Reference System) kak
o6we3emHoro yposHs (ITRS), Tak
u pernoHansHoro yposHs (ETRS).

B npownom npumeHeHue pe-
thepeHL-3NNUNCONAOB [UKTOBA-
N0Cb MpaKTUYecKoit Heobxopm-
MOCTbl0. B HacToslee Bpems B
MUpe CTPeMATCA WMCNoNb30BaTh
reoleHTpuyeckue obuesemHble
nauncoupsl. TaK, o6Lle3eMHo
annuncong GRS-80 nexut B oc-
HOBE BCeX reoLeHTPUYECKUX pe-
TMOHaNbHBIX CUCTEM OTCYeTa
(NAD, ETRS) u ynomuHaBlmxcs
Bbllle HALWOHANbHbIX CUCTEM
(GDA, NZGD, JGD, KGD).

Yto Kacaetcs pedepeHuHbIX
CTaHLMIA, TO 3TO OTAENbHAA TEMaA.
B reopesnuyeckyld npakTuky
NPOYHO BOLUNO BbIPAXKEHNE KCeTb
pedepeHuHbix cTaHuuity THCC
(GNSS — Global Navigation
Satellite System), npepHasHa-
YEHHbIX AN TOYHOTO KMHEeMaTy-
4eCcKoro Mo3uWLMOHWUPOBAHUA B
pexume PpeanbHOr0 BPEMEHU
(RTK). Takas ceTb CylWwecTBEHHO

NOBbIWAET NPOU3BOLUTENLHOCTB,
IKOHOMMUYECKYI0 IPPEKTUBHOCTb
paboT 1 obecneynBaeT BO3IMOX-
HOCTb ONpefeneHns KOOpAMHaT B
efnHoi cucrteme. Moyt no Bce-
My MWUpy Habnoaaetcs OypHblii
pOCT YMCna HenpepbiBHO [LEeNCT-
BYtOWMUX pedepeHLHbIX CTaHLUA.
BONbWMHCTBO Pa3BUTLIX CTpaH
yXe MofAHOCTblo obecneyunnu
CBOM TEpPUTOPUM CETAMU TaKMUX
CTaHumuii. B paHHoM cnyyae Tep-
MUH «pedepeHLHas CTaHUuUsA»
03HayaeT, YTO Ha «OMOPHOM reo-
Le3UYECKOM NMYyHKTE» YCTAHOBJIEH
n pabotaet npuemHuk MHCC, no
OTHOLLEHMIO K KoTopoMy dopMu-
PYIOTCH KOOPAMHATLI MOABUMXHbIX
(poBepHbIX) CTaHLMIA.

PaccMoTpuM 0cobeHHOCTH Ha-
3BaHUN COCTaBHbIX YacTell 3eM-
HOM cUCTeMbl OTCYeTa.

-~ CocTaBHble 4acTW 3eMHOM
cucTeMbl oTcyera

1.  Cucmema  KoopOuHam
(Coordinate System). Mo onpe-
LeNeHuto [aHHas CoCTaBHas
yacTb COAepXWUT Habop marema-
TUYECKUX NpaBui, ONUCbIBAlO-
WKX, KaK KOOpAMHATbI LOMXHbI
ObITb COOTHECEHBl C TOYKAMM
npoctpaHcTBa [4]. MpepcTasns-
eTCs, YTO TepMUH uMeeT Gonee
ry6okun cmbicn. Peuyb upet o
TOM, Y4TO CPefCTBaMM MaTeMaTUKH
onuceiBaeTca  reopesunyeckas
CYILHOCTb KooppuHat. Ecnu pac-
cmatpusaeTcs [puHBMYCKaA reo-
LeHTpMYecKas NpPOCTPAHCTBEH-
Has NpAMOYrofibHas cucTema Ko-
oppAuHart, To Heobxoauma nHdop-
MaLms O LIeHTpe Macc, rhe pacno-
naraeTcs Hayano KOOpAWHAT; 06
VC/IOBHOM 3eMHOM Mnojiloce, Ha
KOTOpbIA OPUEHTUPYETCS OCb Z, U
Lp. Mpu onucaHnm BbICOT BaXKHO
pasnuuarb reofie3nyeckune Bbico-
Tbl HaZ 3NJUNCOUAOM, UMeLne
reoMeTpUYEeCKunii XxapakTep, U Bbl-
COTbl B Nofie cunbl TaxecTu. Mno-
CKWe NpAMOYrosbHble KOOPAMHA-
Thl M MpaKTUKAa WX WUCMNONb30Ba-
HUs 33aBUCAT OT BbIOPaHHOI Kap-
Torpadumyeckoit npoekumuu. Cioaa
LOJKHBl ObITb MPUYUCTEHBI U
npaBuna TpaHCHOPMUPOBAHMSA
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KOOpPAMHAT M3 OfHON CUCTEMbI
oTcyeta B pyryto. lomKHO ObITb
MOHATHO, YTO COCTaBHas 4acTb
«cucTema KoopauHaty 3apaboTta-
€T INWb TOTAa, KOrga B MaTematy-
yeckue Gopmynbl, OTpaxawuiue
reofesnyeckyio CyWwHocTb, byayT
noACTaBeHbl COOTBETCTBYHOWME
napametpsl 3emnu.

B cBf3n ¢ 3TUM HeobXxoAMMO
OTMETUTb, YTO B TEOfAEe3UYeCcKom
NpaKTUKe MHOTLA BO3HUKAIOT He-
LOPa3yMeHUs no noBojy TEpPMu-
Ha «eeoepaguyeckue KOOpOuHa-
mbi». OTHOWEHMUE K 3TOMY Tep-
MUHY y CNeLManucToB CIOXHOE.
B pab6ote [1, 2] oTMevaeTcs, 4To
B ONWCAaHUM NPOTrPaMMHOrO
obecneyeHus u nybaukauusx no
reouHdopmatuke reogesmyec-
KMe KOOpAMHATb OWMBOYHO
MMEHyI0TCA reorpaduyeckumu.
ABTOpY faHHOI paboThbl M3BECT-
Hbl TaKXX€ YTBEPXAEHUSA, YTO Ta-
KMX KOOPAMHAT MOMPOCTY KHET».
Mexgay TeMm, OHU CyLECTBYIOT U
UCnonb3ytoTca yxke 6Gonee [ByX
ThicAY neT. B odmumansHom 0C-
Te No reofe3nyecknm TepMUHAM
W onpegeneHUsaM CKasaHo cnepy-
towee: «leorpaduyeckne kKoop-
auHatel. 0606ueHHOe MOHATUE
006 acTPOHOMMUYECKUX U reofesn-
YECKMUX KOoOpAMHaTax, Koraa yK-
JIOHEHUs OTBECHbIX NIUHUN He
yunTbiBatoT» [6]. MonHOM sAicHOC-
TW TOXe HET: 3T0 «0b606LWeHHOe
MOHATUE» WMAM Cly4YaM, «Korga
VKIOHEHUA OTBECHbIX JIMHWUIA He
yuuTtbiBatoT»? 0b6patumcs ewe K
OLHOMY aBTOPWUTETHOMY MCTOM-
HWKY, TOe WHTepecylolwnini Hac
pasfen HanucaH KpynHemwum
cneuManucTom no reogesuu
npod. A.A. N30TOBbIM, KOTOPbIi
CYMUTAET, YTO ACTPOHOMUYECKHE U
reofiesnyeckme CUCTEMbl KOOp-
AVHAT «MOTYT GbITb 06bEAUHEHDI
06UMM Ha3BAHWEM CUCTEMbI Te0-
rpaguyecknx KooppuHaty [8,
c. 16-17]. MpeacTaBnsercs, 4To
nogxon npod. A.A. M3o0ToBa Ha-
nbonee BepHbINl.

Mo MHeHWio aBTOpa AaHHOW
CTaTbW, TEPMUH «reorpaduyec-
KWe KoOpAuHaTbl» creayeT pac-
CMaTpuBaTh Kak 0606LeHHOe on-

pefeneHne KOOpPAMHAT, Ha3blBae-
MbIX LUXPOTOW, JONTOTON M a3u-
MyTOM, MpefHa3HAYEHHbIX AJisl
YKa3aHWUs MecTononoxeHus o6b-
eKTa Ha niaHeTe W 3aAaHMA Ha
Hel HeKOTOpOro HanpaBjieHus.
ITM BENUYMHBI MOTYT ObITb OTHE-
CeHbl NGO K OTBECHOI IMHUN B
3a[aHHON TOYKe peanbHOM nna-
HeTbl 3eMns — 3TO ACMpPOHOMU-
yeckue KoopouHamsl, nu6o K
HOpMansM WAu paguycam ee 3n-
JIMNCOMAANBHOI MAN Wapoobpas-
HoW mopenen. B cnyyae annunco-
MAANLHON MOAENU UMEKT MecTo
2eode3uyeckue KoopouHamel, OT-
HeCeHHble K HOpManu 3NNUNCcoun-
[a, a TaKXe 2eoyeHmpuyecKue,
CBfi3aHHble C pajuyc-BEKTOPOM
ANUNCONAA, UNN KBA3U2E0UEeHM-
pudecKue, €ClN LeHTP ANIUNCoU-
[a CMeLleH C LeHTpa Macc 3emnu.
B page 3agay ucnonbayloTcs ele
npugedeHHble N u3oMempuyeckue
WKUPOTbI, NPOU3BOAHBIE OT reofe-
3nyeckux wupoT. Hanpumep,
NpUBEAEHHbIE WNPOTHI MPUMEHS-
fOTCA NPU PELIEHUMN HA ANNUNCOU-
Le TNaBHbIX reofe3nyeckux 3a-
pay cnocobom beccens, a usome-
TpUYECKME WHUPOTbI — NPU NOCT-
POEHUAX PABHOYrOJbHbIX MPOEK-
umii. B cnyyae wapoobpasHoii
mogenu 3emnu cdepuyeckue Ko-
OpLMHATLl OTHECEHbl K HOpMau
Wan K papuycy wapa. PasHoute-
HWIA He BO3HWMKAeT, MOCKOJbKY
3TU IMHWUU IEXAT HA OAHOMN 1 TON
e npAMoit.

Vicnonb3oBaHne KOOpAMHAT
3ANNUNCONAANLHOM UK cepuye-
CKOM Mofgeneil CamMoOCTOATENbHO
nmeet Gonblioe 3HaYeHue. B reo-
Je3un BCeraa, Korga no3BonifoT
OrpaHWUYeHus No TOYHOCTH, CTpe-
MATCA NepenTn OT Annunconia K
wapy. 3Tm ynpouwatotcs hopmy-
Nbl U BbIYUCEHUS MO HUM. B mMa-
TeMaTnyeckoi Kaprorpacduu cy-
lecTByeT cnocob ABOIHOro Npo-
eKTUPOBAHMA, KOrga 3nnuncoup
oTobpaxaeTcs CHayana Ha coe-
py, a 3atem ccepa — Ha nnoc-
KocTb. [lepexog c annmnconaa Ha
cdepy MOXKET ObITb BbIMOTHEH, MO
KpaiiHei Mepe, WecTbto cnocoba-
Mu (oToOpaXkKeHWe no HOpMansm,

reoLleHTpMYecKoe NpoeKTMpoBa-
HWe, NPOEKTUPOBaHMe C CoXpaHe-
HUEM YCJI0BUI PAaBHOYFONLHOCTH,
PaBHOBEAMKOCTH, @ TaKKe OJIMH
napannenei uauM pavMH mepupua-
HOB). B 3Tux 3apgayax npuxoput-
CA MMETb [1eN0 Kak co cdepuyec-
KMMW, TaK U C 3AAUNCOUAANbHbI-
MU KOOpAMHATAMU.

PaszHouTeHMA BO3HMKaOT npu
YCTaHOBNEHUN B3aUMOCBA3M KO-
OpLMHAT Mofenei 3emnu c acTpo-
HOMMYECKMMU KOOPLMHATAMM pe-
anbHoOM nnaHetbl. B cnyvae a3n-
JIMNCOUAANBHBIX KOOPAMHAT yuu-
THIBAIOTCA COCTaBAAKIME YKNO-
HEHUN OTBECHBIX NWHWIA. B cny-
yae cepuyecknx KOOpLUHAT YK-
NOHEHUAMWU OTBECHbIX JIMHUN
npeHebperatot. bonee Toro, Kak
370 chnepyeT W3 OnpefeneHunii B
CNpaBOYHMKAX U yyebHMKax no
Tonorpaduu, npegnonaraercs,
4TO B 11060 TOYKE NOBEPXHOCTM
3eMHOrO Wapa ero paaunyc, oTBec-
Has NMHWUA U HOpManb Nexar Ha
ogHon npamoii. OpHako BO Bcex
pacCcMOTPEHHbIX CNy4Yasx peuyb
uaet o reorpaduyeckux Koopam-
HaTax.

2. Jamsi (Datum). CraHpapt
[4] npepnaraet TepMuH «uUCx00-
Hble damsl» Kak 0600LWakLmii
«reofe3sunyeckne fatbl, BbICOTHbIE
[aTbl U MeCTHble Aatbi». MpakTu-
YEeCKM, CIOBO «UCXOOHbIE» 4acTo
onyckaetca. B onpepeneHHon
CTENeHW TaKoe COKpalieHue
o6ocHoBaHOo. WcxopHble pathl
MMENM CMbICA, KOrLa B NPOLIOM
pedepeHy-3AMNCONS OpPUEHTU-
poBanu Mo OAHOMY WCXOAHOMY
nyHkTy. B cnyyae, korga opuen-
TUPOBAHME BbLINONHAETCA C yye-
TOM BbICOT KBa3ureomaa u yKno-
HEHUA OTBECa Ha MHOTUX acTpo-
HOMO-Teofle3NYeCcKUX MNyHKTax,
WCXOAHBIA NYHKT TepseT ocoboe
nonoxeHune. WCXOQHBIA NYyHKT
BOBCE HE HYXEH Npu ycTaHoBne-
HUU TeOLEHTPUYECKUX CUCTEM
KOOpLMHAT.

B cuctemax otcuyera ucnonb-
3YI0TCA «BbICOTHbIE AaTbl», Onpe-
penaowme UCXOAHLIN MYHKT K
npasuia cyeta HOPMaNbHbIX UMK
OpPTOMETPUYECKUX BbICOT. Bbico-
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Thl UCXOAHBIX MYHKTOB OTHECEHDI
K CpefHeMy YpOBHIO MOps, Ha-
npumep, bantuitckoro mops ¢
MCXOAHbLIM NyHKTOM B KpoH-
wragTe, CeBepHOro Mops C MyHK-
Tom B Amctepaame. CobcTBeH-
Hble UCXOAHbIE MYHKTbI YCTAHOB-
nexbl B CeBepHoii Amepuke, AB-
ctpanunm u pp. lpu BBepeHwu
3TUX BbICOT B Ka4yeCTBE YpOBEH-
HOrO NMPUHUMAETCS reomeTpuye-
CKUIM anaunconp.

3ameTuM, YTO TEPMUH «[aTbl»
VKE 3aHAT U UCNOJb3YETCA B UC-
yucneHMax BpemeHu (Kanelgap-
Hble AaTbl, lonnaHckue parbl). Ta-
Koe [BO/iHOE €ero npuMmeHeHue
nopoii NPUBOAUT K HefopasyMme-
HMAM. Bo3MOXHO no3tomy BO
MHOTMX Ny6AMKauuAX, nepeBoj-
HbIX PYKOBOACTBAaX K KapTorpa-
thMyeckum nporpamMmmam U CTatb-
AX B VIHTepHeT BcTpeyaetcs Tep-
MUH «patymbly uan «Datum'six.
Hanpumep, B ctathe [9] peub
net 06 onpefeneHnn NoKanbHoO-
ro «Datum'a» ans yctaHoBneHUs
B3aMMOCBA3M CUCTEMbI OTCYeTa
WGS-84 c mecTHbIMK cucTEMAMM
r. Coun n pernona KaBkasckux
MuHepanbHbix Bog. Bo3moxHo,
MMeeT CMbICN Y3aKOHUTb YXe
ynotpe6nasemoe CNOBO «AaTy-
MbI»?

B cnyvyae reoueHTpuyecKux
CUCTEM OTCYeTa B3aMEH TepMUHa
«AaTbl» NPUMEHUM TEPMUH «na-
pametpbl 3emnu». Begb reopesu-
yeckue patbl copepxar Habop
napameTpoB 3eMin, NOCPEACTBOM
KOTOpbIX CUCTEMA KOOPAMHAT pe-
anu3yeTcs Ha npakTuke. Napame-
Tpbl 3€M/IU BKNIOYAIOT KOHCTAHTSI,
onuceiBaloLme ee pa3mepsl, Gop-
My, FpaBMTaLMOHHOE Nofle, MoJe-
nn reoupa (kBasureouga), nono-
KEHWe Hayana KoopauHaT 1 opu-
EHTaLUMI0 KOOPAMHATHbLIX OCeil B
NPOCTPAHCTBE, a MHOrAA TaKxke
napameTpsbl B3aMMOCBA3M C [py-
TMMU cucTeMamu otcyerta. B uumc-
Nie NapamMeTpoB 3eMan NpUCYTCT-
BYeT CKOpOCTb cBeTa. [laHHas
KOHCTaHTa BaXHa B CWAy TOrO,
4TO C ee MOMOLLbIO YCTaHaBANBA-
eTcsA MaclTab NMHeRHbIX NOCTPO-
€HWii Ha 3emne U B OKOJIO3EMHOM

MPOCTPAHCTBE, TaK KaK JIMHbBI In-
HWIA onNpeaensaioT No BpeMeHu U
CKOpPOCTU pacnpocTpaHeHus ane-
KTPOMarHuTHbIX BONH. B kavecT-
Be NpuMMepa MOXHO yKasaTb CUC-
Tembl napametpoB GRS-80 wu
WGS-84, KoTopble 04YeHb 6AU3KM
APYr K Apyry. 3nauncoup
WGS-84 nonyuyeH 3a cyeT HesHa-
YUTENbHBIX U3MEHEHWIA 3NANNCo-
npa GRS-80. Wx Gonblme nony-
ocu oguHakoBsl (6 378 137 M), a
3HAYeHWs ManblXx Nosyoceit COB-
nagalot fo munnumetpa (6 356
752,314 M) 1 pa3nuyaTcs TONb-
KO B Masblx ero Aonsx.

3. OmcyemHas ocHosa. OHa
ABNAETCA NPaKTUYeCcKoi peanu-
3aumeit cucTembl oTcyeTa. 70 Ko-
OpAMHATbl reofe3nyeckux myHK-
TOB MM UHBIX DU3NYECKUX HOCK-
Teneil KOOPAMHAT, Hampumep,
cnytHukos MHCC. Mo TepMuHono-
rMu ctaHpapTa [4] — 3To «reo-
Le3MyecKas OTCYETHAs OCHOBa»
WM NPOCTO «reofe3nyeckas oc-
HOBax». B aHmoa3blYHOM NuTepa-
Type O0TCYeTHas OCHOBa 4acTo
0603HavaeTcs TEPMUHOM
«Reference Frame». Hanpumep,
ITRF (International Terrestrial
Reference Frame) — oTcyetHas
ocHoBa ITRS. CoTHu nyHKTOB
ITRF pacnonoxeHbl Ha martepu-
Kax M OCTpOBax B OKeaHax. JTu
MYHKTbl C BbICOKOW TOYHOCTbIO
3aKpensioT Hayano KoOpAMHaT B
LLeHTpe Macc 3emauM U OpUEeHTU-
PYIOT KOOPAMHATHbIE OCU OTHOCK-
TeNbHO 3KBAaTOpa M MJOCKOCTH
mepugnara lpuHBuya. Bcnepcrt-
BUE TeOAMHAMUYECKUX mpoLec-
COB KOOPAMHATHI MYHKTOB M3Me-
HAIOTCA B CPEAHEM CO CKOPOCTbIO
okono 1-2 cm/rog. Mo3tomy Ko-
OpAMHaTBl NOCTOSHHO OGHOBASA-
l0TCA, @ B KaTanorax ykasbiBaercs
3N0Xa, K KOTOPOW OHW OTHECEHbI.
Hanpumep, 0603HayeHus
ITRS-2000 » ITRF-2000 ykas3bl-
BaloT Ha 3noxy 2000 r.

OtcuyetHas ocHoBa WGS-84 He
MMeeT OTAeNbHOro HauMMeHoBa-
Hus. NHorpa ee 0603HavawT Ho-
mepom GPS-Hepenw, cootBetcT-
BylOLEN BpeMeHW MofepHu3a-
umu. MopepHu3auus npoBoAu-

nacb HEOJLHOKPAaTHO: B Hauane
730-i (1994 r.), 873-11 (1997 1.)
1 1150-# (2002 r.) GPS-Hegenei.
CooTBeTCTBEHHO, OTCYeTHas OC-
HOBa mnojyyuna 0603HaYeHUs
G-730, G-873 u G—-1150. Mopep-
HM3auumn cnocobertBoBanu GPS-
u3mepeHus Ha nyHkTax IGS
(International GNSS Service). B
HacTosliee BpeMsA B MUpe UMeeT-
ca okono 400 cranumn IGS, Ha
KOTOpbIX BeJyTCA HenpepbiBHbIe
nsmepenus MHCC-npuemHukamm.
OTcyeTHble ocHoBbl G-1150 u
ITRF-2000 npaKkTuyecku upeH-
TUYHBI.

PernoHanbHas EBponeiickas
oTcyeTHas cuctema ETRS obec-
neyeHa BbICOKOTOYHOMN reoLeHT-
pUYeCcKonW OTCYETHOM OCHOBOM
EUREF (European Reference
Frame) wunu, wuHadye, ETRF
(European Terrestrial Reference
Frame). MpepycmoTpeHo ee pe-
rynapHoe yTouHenue. lpu 3tom
Ba)KHaf POJb OTBOJMUTCA MyHK-
tam EPN (EUREF Permanent
Network). Takux nyHkTOB GOnee
200, M Ha HUX NOCTOSIHHO BefyT-
CA W3MEepeHUs NpUeMHUKaMU
I'HCC. Paboty EPN no6poBonbHO
noppepxusaet okono 100 espo-
NeinCcKUX areHTCTB U YHUBEPCU-
TeToB.

BoicoTHas ocHoBa (Vertical
Reference Frame) onpepensert-
CA penepamum HUBENUPHbLIX Cce-
Teii. ETRS — BbicOTHas OCHOBa,
co3faHHas Ha 6ase ABYX HuBe-
JINPHbIX CETE KOHTUHEHTANIbHO-
ro yposHs — LleHTpanbHo- 1 3a-
nagHo-EBponeiickux rocygapcts
B AMCTEpPLAMCKOW cUCTEME BbI-
coT (1973 r.) u rocygapcTs GbiB-
wero CCCP n Bocto4yHon Esponsl
B bantuiickoit cucrteme BbICOT
(1977 r.). CeBepoamepuKaH-
ckas cuctema Bboicor NAVD-88
(North  American  Vertical
Datum, 1988) nonyyeHa B pe-
3ynbTate ypaBHUBaHUA 0OWMP-
HblXx HuBenupHbix ceteit CLIA,
KaHapbl, Mekcuku u ctpaH LieHT-
panbHoit AMepuku.

Npet peyb 06 o6pasoBaHuu
eauHoi nobanbHON BbICOTHOM
oTcyeTHoit ocHosbl GVRF (Global



HT Hoga

NEVA TECHMOILNEY
TEE - ToOuEal

0COBOE MHEHUE

Vertical Reference Frame) no-
CPeACTBOM NpWUBELEHWUS BbICOT,
npexpae Bcero ctpaH CeBepHoii
Amepukn, Asctpanuu, Eponsl, a
Takxe bpasunuu, K eguHoi oT-
CYETHOW YpPOBEHHON NOBEpPXHOC-
TV 3aaHHOr0 MOTEHLMana cuibl
TAXKECTU.

Kak BugHO, epuHoobpasue B
npMMeHAEMON TEPMUHONOTUM OT-
cyTcTByeT. llapannenbHo cylecT-
BYIOT M YCMELWHO WCNoNb3yloTcs
CUCTEMbI 1 UX COCTaBHbIE YacTh C
pa3HbIMKW HaumeHoBaHuAMKU. U B
3TOM HeT Huyero ocobeHHOro.
BaxHo, yToObl B y4yebGHOM npo-
Lecce M npakTuyeckoit pabote
NpaBuIbHO MOHMMANach CyTb On-
pefeneHMin U He CMeLWMUBaANUChH
MOHATMA.
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RESUME

Terminological problems raised
by V.I. Kaftan in the Geoprofi
magazine in 2008 are discussed.
The discussion concerns the Earth
reference and its components. It
is shown that there is no termino-
logical uniformity nor in foreign
neither in the Russian practice.
Under these circumstances it is
important to exactly understand
the essence of objects in both
practice and education in order
not to confuse notions.
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HEKOTOPBIE BOMPOCHI
TEPMWUHONOTMU B TEOAE3UN

E.B. NoropeneHko

B 2006 r. okoHuMn dakynbTeT 3emieycTpoicTBa VBaHOBCKOM rocynapCTBEHHON CeNbCKOX03AWCTBEHHOM

aKafleM1un Mo CreLuanbHOCTM «3emaeycTpoiicToy. C 2003 r. pabotan reofesuctom B 000 «Omerax (MBaHoBo),
000 «3emyc natoc» (Bonokonamck). C 2007 r. no 2008 r. paboTan HayalbHUKOM CNyXObl TEXHUYECKOTO
KOHTPONSA W MaBHbIM UHXEHepoM reogesnyeckoii cnyx6bl B 000 «Mutep Mas» u «Mutep a3 UHXMHUPUHT». B
HacToslee BpeMs — couckatensb B acnupaHtype CITA (HoBocubupck).

Y4uTtbiBas BaXHOCTb TEMbI,
NpeAnoXeHHON K 00CyXAeHUD
B.W. Kadravom [1, 2], xoTenocs
Obl BbICKA3aTb CBOE MHEHWE Mo
BOMpOCaM TEPMUHONOTUM U Npa-
BUNbHOCTU NPUMEHEHUS TEpMM-
HOB B HayYHO-TEXHUYECKMX ny6-
NMKAUMAX W HOPMATUBHOW NuTe-
patype.

C npuBOAMMBLIM B CTaTbe yT-
BepxaeHuem: «Hanpumep, us ycm
Cneyuanucmos MOXHO YCabILamb
makoe c1080co4emaHue KaK «Ccu-
cmema koopouHam ITRF». B mo
spems Kak International
Terrestrial Reference Frame (ITRF)
He ABasemcs cucmemol Koopou-
Ham no onpedesieHul0 ee €030a-
menel u asmopos» [1, c. 60] —
MPOCTO HEBO3MOXHO He corna-
cutbesi. Ho 3To cnoBocoyeTaHue
MOXHO HE TOJNbKO YCAbIWaTh U3
YCT CMeLManucToB, HO U MPOYECTb
B rOCYAapCTBEHHOM HOPMATUBHO-
TexHuyeckom akte [3, c. 2], roe
3anucaHo: «ITRF — International
Terrestrial Reference Frame (mex-
OyHapoOHas obuje3emMHas npocm-
PAHCMBeHHas cucmema Koopou-
Ham)». Ho, BO3MOXHO, HEKOTO-
pble CneynanucTel U PyKOBOACT-
BYIOTCS MOJIOKEHUAMU 3TOrO A0-
KyMeHTa, Befb abbpeBuatypa
TKWUHM o3HavaeT npuHapnex-
HOCTb HOPMATUBHOIO [OKYMEHTa
K reofesnyeckum, kaprtorpacu-
YECKUM WHCTPYKUMUAM, HOpPMAM K
npaBuiam u 06s3bIBAET K UCMON-
HEHWIO €ro NONOXKEHUN.

B [1, 2] npepnaraetcs umeHo-
BaTb ITRF «mexdyHapooHol 3em-
HoU omcyemHoU OCHOBOU», HO
fonee KOPPEKTHbIM 3HAaYeHUEM

OyaeT croBocoyeTaHue «mexay-
HapoOHas 3emMHas pegepeHyHas
0CHOBAY.

[oBOp# e 0 TEpMUHe «cucme-
Ma KOopouHamy», YMeCTHbIM ByaeT
paccMoTpeTb U TepMUH «2eode3u-
yeckas cucmema». CnosocoyeTa-
HUe «eeode3uyeckas cucmema
WGS-84» paBHO BOLWIO B 06UXOA
B KauyecTBe LefbHOr0 TEPMUHA U
WKPOKO ynoTpebnseTcs B HOpMa-
TUBHO-TEXHUYECKOW NMTepaType.
CnoBamu «2eodesuyeckas cucme-
Ma» 0603HayaeTcs cucrema reo-
AEe3MYEeCcKMX napameTpos 3emnu, a
coKkpauweHue «WGS-84» asnaetca
Ha3BaHWEM CUCTEMbI reogesmnyec-
Kux napametpos 3emnu. EguHoro
MHeHUs no HanucaHuio
«WGS-84», natuHuuen wan Ku-
punnuuei, noka He fOCTUrHyTO. B
OCT [4, c. 10, npun. b] 6binK nc-
nofb30BaHbl OfHOBPEMEHHO CO-
KpaweHua «MIC-84» n «MICx».
YnoTpebnsercs TepMuUH «2eode3u-
yeckas cucmema» v B [1, c. 60]:
«B abbpesuamypax smux 2eode-
3uYecKux cucmem Hem C1080C0Ye-
maxus «cucmema KoopouHamy. B
pokymenTe PTM 68-14-01 [5] cu-
CTeMa reofesnyeckux napamet-
poB 3emau 1984 r. HasbiBaeTcs
ewe npowe — «cucmema
WGS-84» (tepmun 3.1.18), a cuc-
TeMa reofie3nyeckux NnapamMmeTpoB
3emnn 1990 r. — «cucmema
13-90» (Tepmun 3.1.17).

B Mocranosnenun lMpasutens-
ctBa P® ot 28 wuiona 2000 r.
Ne 568 «06 ycmaHosneHuu eou-
HbIX 20CYOapCcmMBeHHbIX cucmem
KOOpOUHamy» cUcTeMa reogesmnye-
CKMX napameTtpoB 3emnun 1990 r.

Ha3bIBAGTCA «2e0yeHmpuyecKasn
cucmema koopouHam «llapamem-
pbi 3emnu 1990 200a» (113-90)».
YnoTtpebneHne TepMUHa «2e0yeH-
mpuyeckas cucmema KoopouHam
[13-90» BnonHe fonycTumo, ecnu
peyb MAeT 0 cUcTeMe KOOPAMHAT,
BXOAALLEN COCTaBHOM 4YacTblo B
reofiesnyeckyto cucremy. Ho pns
0603HaueHns Bceil reopesmyec-
KO cuMcTeMbl MapamMeTpoB 3eMau
1990 r. 6yaeT NpaBuibHLIM NpU-
MeHATb TEPMUH «2eode3uqecKas
cucmema [13-90x», no aHanoruu c
TEPMUHOM «2eode3uyecKas cuc-
mema WGS-84». Ho, k coxane-
Huto, B [3-8] cnoBocoyeTaHue
«2eode3uyeckas cucmema
13-90» He ynoTpebnseTcs; Hy He
XOTAT UCNOAb30BaTb 3TOT TEPMUH
aBTOPbl OULMANBHBIX AOKYMEH-
TOB, @ BO3MOXHO HE BULAT pa3Hu-
Lbl MEXOY TEPMUHAMMU «cucmema
KoopouHam [13-90» n «eeode3u-
yeckas cucmema [13-90».
[oBOPUTL, YTO NOL TEPMUHOM
«cucmema KoopduHam [13-90»
MOXHO nofpa3ymeBaTb U «2eode-
3uqeckyro cucmemy [13-90», Kak
oTmeyaeTcs B [1, c. 62], ¢ moeit
TOYKM 3PEHUS, HenpaBuabHO. [eo-
Le31s TOYHAs HayKa, Hafo Ha3bl-
BaTb BeLL/ CBOMMMU UMEHAMK, ia U
noyemy Toraa cneyuanuctam
Henb3s Mopjpa3ymeBaTb «om-
CYemHylo 0CHOBY», Ha3blBasa ee
«cucmemoll koopouHam ITRF»?
YnomuHas HopMaTUBHbIE JOKY-
MEHTbI, HeoOGX0AMMO OTMETUTS,
YyTO B WX TEKCTaxX BCTpPevatTCs
TEPMUHONOrMYECKME  OLWMNOKK,
BbI3bIBalOWME HefoyMeHue. Ha-
npumep, B [7] u [8] pnsa anaunco-
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WA3, NPUMEHAEMOTO B reofe3nye-
ckoin cucteme M13-90.02, yno-
TpebnseTcs Ha3BaHUe «3/IUNCO-
uo 13-90.02», HO 3nauncoupa c
TaKMM Ha3BaHWEM He CyLecTByeT.
B  reope3suyeckon  cucrteme
NM3-90.02 ucnonb3yetca peghe-
pery-annuncoud M3-90. Heyxe-
7 3TN BOKYMEHTBI HE MPOXOAMAN
3KCMepTM3y U NpOBEpKY Ha 3ne-
MeHTapHyl0 TpaMOTHOCTb, a CO-
CTaBAANMUCH Hacnex? XoTs, KoHey-
HO, MOXHO CKa3aTb, YTO MOA Tep-
MUHOM «annuncoud [13-90.02»
noapasymeBaeTcs pedepeHL-3n-
auncoug M3-90, a noyemy 6Obl u
HeT?

Mepeuncnenne ownbok (He
TOJIbKO TEPMUHONOTUYECKUX), fO-
nyleHHbIx B [7], 3aiimeT Gonblue
MecTa, YeM CaM [LOKYMeHT. 370 oT-
Meyanoch B goknage [9] Ha Mex-
AYHapoaHOM (opyMe Mo CRYTHU-
KoBoW HaBuraumu B 2008 r., Ha-
npumep, «onpedesneHue 014 2eo-
de3uyeckol 0osnzomsl npusooum-
cA ¢ owubkol - nponyweH mep-
MUH «0B8y2paHHbIl» (015 0603Ha-
yeHus yena)» wan «Tabruya 3.2
... 03aznasneHa: «leode3zuqeckue
KOHCMaHmMsb! U napamempsl o6ue-
3emHo20 annuncouda [13-90.02,
HO ... Kpome 2 (08yx) 2eode3uye-
CKUX napamempos 06uje3eMH020
annuncouda, 8 mabauye npuso-
0AMCA KOHCMAHMbI, OMHOCAUUE-
€A UMeHHO K 2eode3uyeckol cuc-
meme: cKopocmb c8emd, yen08as
CKopocmb BpaujeHus 3emiu, na-
pamempsl 2pasumayuoHHo20 no-
215 3emau. llpasunsHoe HazsaHue

00/mKHO Bbimb: «PyHOaMEH-
mansHble KOHCMAHMBbI U napame-
mpel 2eo0e3uyeckoli cucmemsi [13-
90.02». Nocne dopyma B [7] Hu-
yero He u3MeHunocb. Bce ownb-
ku u3 [7] nepewnu B [8], a noTom
nepeiayt 1 B Apyroil HOpMaTUB-
Hbl JOKYMEHT, @ Ha npeanoxe-
HUe WUCNpaBuUTb OydeT nosyyeH
OTBET, YTO TaK «... 38y4um 6osee
KOppeKmHo, maxk Kak nod Hum
MOXHO noHumams ...» [1, c. 62].

Paccmatpusas Bonpochl Tep-
MuHonoruu, B [1, c. 60] roBopuT-
cA: «B omeyecmserHom 2eode3u-
YyecKoM U 2e0UHGHOPMAYUOHHOM

obuxode HAYUHAOM UCNOIb30-
BaMbCA BbIPAXXEHUA «pepepeHy-
Haa cucmema KoopouHamy (8 pe-
3ybmame HeKOPPeKmMHo20 nepe-
800a mepmuHa «coordinate refer-
ence system»)...»,  34ecb Heob-
XOAWUMO BO3pPasuTb MO Cleayko-
WWUM NPUYUHAM.

1. ToBops 0o TepMuHe «coordi-
nate reference systemy», cnepyet
OTMETUTb, YTO 3HAYEHWE «KOOPOU-
HAMHAs cucmema omc4yemar emy
He 3KBMBaNeHTHo, Gonee Kop-
PEKTHbIMW ByayT 3HaueHus nepe-
BOMlA «YNOMUHAEMAs cucmema Ko-
opouHamy» n «pegepeHyHas cuc-
mema KoopouHamy. lNepBoe 3Ha-
YeHWe HEMpUBLIYHO W He yno-
Tpebnsetcs B o6uxoae, a BTopoe
ynoTpebaseTcs He TONbKO B 06M-
X0[e, HO 1 B uTepatype (06 3ToM
Huxe). W ons TepmuHa «reference
frame» 3HauyeHwe nepeBoja Kak
«omcyemHas O0CHOBA» HEKOp-
pEeKTHO, npaBuibHee OyaeT cKa-
3aTb «pegepeHyHas 0CHOBA» UK
«ucxooHas ocHosa». B [10] ort-
CYTCTBYIOT TEPMUHbI: «pedepeHy-
Has 0OCHOBA», KUCXOOHAS OCHOBAY
u «omcyemHas ocHosa». Ho pns
TepmuHa «reference ellipsoid»
NpUBOLAUTCA «pedhepeHy-3aun-
coud», a He «omcyemHsIl 341uUn-
couo» [10, c. 3, TepmuH 15]. Kak
W ons TepMuUHa «reference pointy»
NPUBOANTCA «UCXOOHbIL NyHKM»,
HO HWKaK He «omc4yemHsil
nyHkm» [10, c. 8, TepmuH 85].

2. BbipaxeHue «pegpepeHyHas
cucmema KoopouHam» [0CTaTouy-
HO AaBHO MpUMeHsETCA B 06MX0-
ge. Tak, B 2000 r. B [11] oHO ObI-
710 MCNONb30BAHO aKafeMUKOM
B.H. CrpaxoBbimM, npodeccopamu
H.H. BopoHkoBsbim, M.M. Mawu-
MOBbIM, B.H. ®unatosbim,
A.A. WapasuHbim u E.A. ¥ankoBs-
CKWM, T. €. BECbMa W BeCbMa KOM-
METEHTHLIMU CMeLManucTaMu Kak
B reofe3nyeckon AesTenbHOCTH,
TaK ¥ B TEDMUHONOTUM, B ClIEfYI0-
wem Buge: «Hukakas peghepery-
HaA 2eode3uyecKas cucmema Ko-
opouHam He Moxem cocmasums
KOHKYPEHUUIO ...».

3. TepmuH «peghepeHyHaa cuc-
mema KoopouHamy ynoTpebnser-

CA He TONMbKO B Te0fe3nNYecKoMm
00Mxofle, HO U B OQULMANbHBIX
006s3aTeNbHbIX [OKYMEHTaX, Ha-
npumep, B TOCT [4, c. 2]: «Koopdu-
HamHas ocHosa Pocculickoli Pede-
payuu npedcmasneHa pegepeHy-
Hol cucmemoli KoopouHam ...».

B [2, c. 62] npeanaraetcs cne-
Oylolas TPAaKTOBKA TEPMUHOB B
cootsercTBuu ¢ ISO:

Cucmembl  KOOpOuHam:
npoCcmMpaHcmMBeHHas NpsamMoy20/b-
Has, eeode3uyeckas u op.;

— Cucmembi omcyema: CK-42,
CK-95, NAD-83, WGS-84, [13-90,
ETRS-89, ITRS u op.;

— OmcyemHsle (2eode3uyec-
Kue) ocHosbl: [TC u kamanoe Ko-
opouHam,  EUREF, ITRF-97,
ITRF-2005 u dp.».

Ho, HecMoTps Ha TPaKTOBKM
IS0, B reopesnu, c ToukK 3peHus
aBToOpa 37Ol cTaTbu, Gonee Kop-
PEKTHBIMK ByRyT cnepytowme on-
pepenexus:

— OTCYETHas OCHOBA MU CUC-
TeMa oTcyeTa: popma oTcyeTa Ko-
opAuHat (reofesnyeckue, acTpo-
HOMWYeCcKue, npsMoyronbHble la-
ycca-Kptorepa, npsMoyronbHble
NPOCTPAHCTBEHHbIE U T. N.), Haya-
JI0 WX OTCYeTa, HampasjieHue
oceil, NMONOXeHne nNocKocTen,
eAVNHULbI U3MEPEHUA U T. [.;

— CHUCTeMa KOOpAMHAT: cucTe-
Ma oTcyeTa (OTCYETHAsA OCHOBA) U
UCXOLHblE Teofie3nYecKune Aathl.

Hanpumep, TepMunH «omcyem-
Has 0CHOBA» WAW «cucmema om-
c4ema» BMONHE YMECTHO npume-
HUTb K MPAMOYTOJIbHbIM leKapTo-
BbIM KOOpAMHATaM KaK K OCHOBe
(vnn cucteme otcyeta) ANA OT-
cyYeTa MpPOCTPAHCTBEHHBIX KOOP-
GuMHatT. B nnockux npamoyronb-
HbIX KoopauHatax laycca-Kptore-
pa cuctemoit oTcyeta (uam oT-
CYETHOI OCHOBOI) AN 0TOOpa-
XEHUS MAOCKUX MPSMOYrO/bHbIX
KOOpAMHAT ABNAIOTCA MPOEKLUU
Ha MIOCKOCTb WeCTUTPagYyCHbIX
30H W NONOXEHWUE KOOPLUHATHBIX
oceit.

loBops e 06 UCMOAb30BaAHMUM
TEPMUHOB B reofesun U 06 ux
TOJIKOBaHMK, HeobX0AMMO 3aTpo-
HYTb W MpUBOAUMbIE B CTaTbe [1,

«—
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C. 63] maHHble 0 reoaesnyecKoi
cucteme M3-90. [ins atoro 6yger
YMECTHbIM BHayafle COKpalLEeHHO
npusecTn nosicHenne M.U. FOpku-
Hoi u J1.N. CepebGpsakoBoit u3
[12]. B reopesunyeckoii cucteme
M3-90 KoopauHatbl cnegawwmx
ctaHumit cuctembl TNIOHACC 6binu
onpegeneHbl NyTeM UX reofesmnye-
CKoli npuBa3kun K nyHktam KIC.
Brocnepncteum koopauHaTtel cne-
LAWMX CTaHLMI 06pa3oBanu 0co-
Oyto, BHYTPEHHE COMMACOBAHHYIO,
cucTemMy KOOpAMHaT, a reogesunye-
ckaa cuctema N3-90 crana dak-
TUYECKM UMETb [IBE peanun3auuu:

— KIC, 3adwuKcupoBaHHyt0
nyHktamu KIc;

— [JIOHACC, 3adukcupoBaH-
HYIO CTAaHLMAMU CREXEHUS U 3de-
mepupamun NC3.

Okasanocsb, 4To cucTeMa Koop-
LVHAT B reofe3nyeckoil cucteme
M3-90 (KIC) umeet passopoT BO-
Kpyr ocu Z no OTHOWEHUIO K CUC-
TEME KOOpAMHAT reofe3nyecKoil
cuctembl WGS-84 nopsapgka 0,18,
a B Treofe3snyeckoil cucreme
N3-90 (MMOHACC) — nopsaka
0,36", 1. e. MeXpy coboii 3Tn pea-
NM3aLMKU UMEIOT Pa3BOPOT 0KONO
0,18”. 3T0 NpMBOAMNO K CABUraM
oT 4 o 6 M. Kpome Toro, Habnio-
LaNUCh CyLECTBEHHbIE Pa3nnNyus
MaclTaboB reofesnyeckux cuc-
Tem WGS-84 u M3-90 (6onee no-
Lpo6Ho B [12]). UckaxeHune mac-
wraba o6HAPYKMUNOCH B reofesu-
yeckom cucteme [13-90. B cBA3mn ¢
TaKUMW 0BCTOATENLCTBAMM «8 CU-
cmeme koopouxHam [13-90.02 u3-
MeHeHbl 00/120MHAs opueHmu-
poBKa U JuHelHbIl Macwma6.
OHU npubnuxeHbl K 3HAYeHUSM,
NpuHAMbIM 8 cucmeme Koopou-
Ham MexOyHapodHol 3emHoll ce-
mu (ITRF)» [13]. B [12] ITRF Ha-
3bIBAKOT «MeXOyHapoOHOU 3eM-
Hol cemebio», a 13-90.02 — «cu-
cmemol kKoopduHam». Ho, BO3-
MOXHO, YTO HenpaBUibHOE ToN-
KoBaHWe W NpPUMEHEHWe TepMu-
HOB TOXE MOBAUSANO0 HA NPUYMHBI
NosBNEHUA pa3nuyunii B MacwTa-

* MpumeyaHue. CnoBocoYeTaHUE KOTCYET-3/IUNCONAY BbIAYMAHO aBTOPOM BO BPEMS HANMUCAHWUs HACTOALLENM CTaTbu U He sBaseTcs (no-

Ka?) reofe3nyeckum TepMUHOM.

6ax W JONTOTHblE CABUTU reope-
3MYECKMX CUCTEM, MPOCTO HEBO3-
MOXHble B mpuHuune. Kcrtatu, B
[3, c. 3] yTBEpkKAAeTCH, 4TO CUC-
Tema kooppuHat CK-95 ctporo
corjiacoBaHa C reofe3nyeckon
cuctemoii M3-90. YmecTHo 3aaaTh
BOMpOC, @ Kak1M 06pa3om Ha pea-
AU3auuM  CUCTEMbl  KOOPAMHAT
CK-95 — nyHkTax [TC — oTpasu-
JIOCb HECOOTBETCTBME MaclWTaba,
KOTOPbIi JOMKEH ObITh, hakTUye-
CKOMY MaclTaby, nonyyusemy-
CA B Treofle3anyeckon cucreme
M3-90? Bepb paHee BbIMONHA-
JIOCb COBMECTHOE ypaBHUBaHWE
KIC n ATC. Mepewno nn Torga uc-
KayeHue MmacwTaba B cucremy
koopauHar CK-95?

Bo3HukaeT Takxe pag Bonpo-
COB MO AaHHbIM, KOTOpPblE NPUBO-
natca B Tabnuue [2, c. 63]. Ha-
CKONbKO NMpepjcTaBieHHble 3Haye-
HUS XapaKTePUCTUK TOYHOCTM CO-
OTBETCTBYIOT WX (hAKTUYECKUM
3HayeHuam? PakTuyeckue 3Have-
Hus TouHocTu M3-90 npusopATCs
B [14]. Tam ckaszaHo: «B3auMHoe
nosioxeHue NnyHKMoB 8 cucmeme
13-90 oyeHusaemcs okono 0,3 m
npu cpedHem paccmosHUU Mexoy
coceOHUMU  nyHKmamu — cemu
1,5-2 mbic. KM», @ CTaHUUK cne-
XEHWUs OnpeLensnuch oT NyHKTOB
KIC. 3auem BBepeHa CTpoKa O
«2PAKOAHCKOM UCNO/b30BAHUUY
M 3anuck «omcymcmsyem»?
WHbiMM cnoBamu, ecTb OCHOBa-
HUS, YTOObl YCOMHUTLCA B JOCTO-
BEPHOCTU NMPUBOAUMbBIX TOYHOCT-
HbIX XapaKTEPUCTUK KaK B CTaTbe
[2], Tak U B HOpPMATUBHO-TEXHM-
yeckux fokymeHTax [3, 8] u gp.
Beab HOBOe coBMeCTHOE ypaBHU-
BaHue KIC n AIC B cucteme koop-
ouHat CK-95 He npoBoAunoCh.
AsTopbl [11] oka3zanucb npasbl No
OTHOWEHUID K CUCTEMe KOOPLM-
Hat CK-95.

MoaBoas wuTOr, HEOOGXOAWUMO
CKasaTb, 4TO ropasgo 6onblueit
npobnemoil reofie3nyeckoi Tep-
MUHONOTMY ABNSAIOTCS He OWNOKM
1 HeLOCTATKN TEPMUHOB, @ Henpa-

BUNbHOE UX NPUMEHeHUe U TpaK-
TOBKa, B TOM YMC/le M B TEKCTax
HOPMATUBHO-TEXHUYECKNUX AKTOB.
A B COBpeMeHHOW pOCCUNCKON re-
OAe3uu ropasfo 60/bWKUM BOMPO-
COM sIBNISIETCA AOCTOBEPHOCTb U3-
NOXEHUs MAaTepPUanoB W LaHHbIX B
nybnukauusax, 4Yem npobnembl
TepMuHONOrMM U npodeccuo-
HanbHOM Nekcukn. Ho Kak ogHu,
TaK M fpyrue 3agaym Heo6xoaumo
pelwars.

TepmuHonorusa, npodeccuo-
HanbHas Nekcuka u dpaseono-
TM3Mbl, KaK 4acTW PYCCKOro A3bl-
Ka, NOAYMHEHBI JIEKCUYECKNM,
rpaMMaTUYecKUM U CTUAKNCTUYEC-
KAM MpaBunaMm U He sABAAKOTCA
HEM3MEHHbIMU C TEYEHUEM Bpe-
MeHu. osBAAOTCA HOBble CloBa
W CNOBOCOYeTaHUs, pacLeHuBae-
Mble BHauane OObIYHO KaK Xap-
roHHble. Ho Korga aproHHoe
C/I0BO WM CNOBOCOYETaHME Ha-
YMHAET ynoTpebnaTbCA BCe Yale
M Yale, NOABAAETCA B TeKCTax
cTateil U [OKNafoB, TO CO Bpeme-
HEM OHO «NPUXMBAETCA» W CTa-
HOBMTCA TEPMUHOM. Bo3MOKHO,
YTO W CNOBOCOYETAHWE «MeXOy-
HapoOHas 3eMHas omcyemHas
OCHOBG» CO BPEMEHEM TOXeE CTa-
HET «NPaBUNbHBIM» TEPMUHOM. A
TPAAULMOHHBIN TEPMUH «pedhe-
peHy-3aauncoud» byaet 3aMeHeH
TEPMUHOM  «OTCYET-31AUNCO-
no»*.

WHorpa TepMuHbl ynoTpebns-
0T, HeCMOTp#A Ha 3anpert. Tak Tep-
MUH «KPOKU» OblN NPU3HAH Hepo-
NyCTUMbIM K npumeHeHuto [10,
c. 11, TepmuH 114], Ho BCe npo-
LO/MKAET UCMONb30BAThCSA, B TOM
yucne B HOPMATUBHbLIX [LOKYMEH-
Tax [15]. HaBepHoe, OAHUX TONb-
KO HOPMATMBHbIX yKa3aHU Mano
ANS TOTO, YTOBbI TEPMUH OKOHYa-
TEbHO BbILWEN 13 06palLeHus.

BeposTHo, 6bl10 6bl HEMNOXO
CO34aTb  Crneuuann3npoBaHHblii
WNHTepHeT-pecypc B BMAe cnosaps
reofie3nyeckux, Tonorpacuyecknx
W KapTorpaguyeckmnx TEpMUHOB Mo
TMRY W Nogo6uio Bukuneguu.
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RESUME

Some aspects of the geodetic
terminology usage raised by
V.I. Kaftan in the Geoprofi maga-
zine in 2008 are discussed. The
terms used in various reference
documents are considered. The
necessity of creating a special
Internet resource as a dictionary
of geodetic, topographic and car-
tographic terms is marked.




JiByxuyacTtoTHbIN GPS npueMHUK

OmniSTAR 8305HP

OmniSTAR 8305 — 370 HafieXHbIi, HEOOCNYKUBAEMBIA,
ABYX4acToTHbIn DGPS npuemHuK, cnocobHbIit NpUHUMaThL
nonpaekn nnatHoro AucddepeHunanbHoro cepsuca L-
band ans BbICOKOTOYHOrO ONpefeneHns MecTononoxe-
HUA. Hanuune MHOXeCTBA BCTPOEHHbIX (DYHKLIMIA N03BO-
NISET UCMONb30BaTh NMPUEMHUK A NPOU3BOACTBA Pas-
JIMYHBIX BUAOB reofe3nyeckux pador.

MpoYHbIit, BOAOHENPOHULLAEMbI KOPMYC 3aluuLaeT npu-
eMHWK OT BO3[eNCTBUA BRarM U nbiiu, a NpUMEHeHKe
ABYX 4acTOT BblAA4YN AAHHbIX NO3NLMOHMPOBaHKA 5 iy n
20 [y AenaeT BO3MOXHbIM UCMONb30BAHME NMPUEMHUKA,
Kak Ans o6blYHbIX, TaK U G0Nee AUHAMUYHBIX, BbICOKOC-
KOPOCTHbIX YCNIOBUIA 3KCMTyaTaLuu.

Yenyru VBS n HP+

OmniSTAR npepocTaBnseT ycnyru nnatHoro, auddepet-
LManbHOTo cepBuca No BCEMY MUPY U ABAAETCS TNLEPOM
B NPOEKTUPOBAHUM U paspaboTke TexHonoruu DGPS no-
3ULMOHMPOBAHUSA C UCTIONb30BAHUEM Fe0CTaLMOHAPHbIX
cnyTHukoB. Cuctema OmniSTAR B peanbHOM BpeMeHw
obecneynsaer notpebuteneit aucddepeHLUanbHbIMK
nonpaekamu cyb6meTpoBoit TouHocTM B pexume VBS
(Virtual Base Station) u guddepeHumanbHbIMM nonpas-
Kamu peuumetpoBoit ToyHoctu B pexume HP+ (High
Performance). Yka3aHHble BUfbI cepBuca 6a3mpyiotcs Ha
LaHHbIX MOMYYEHHbIX OT OMOPHbIX Ha3eMHbIX CTauuii
cuctembl OmniSTAR B coueTaHMM C BbICOKOTOYHOW KOp-
pekumeit opouT 1 4acoB cnyTHUKOB. Mpu 3TOM cucTema
OmniSTAR obecneynBaeT feuyMeTpoBYIO TOYHOCTL MO-
3ULMOHMPOBAHMSA B MoGanbHOM MaclwTabe, faxe B Ta-
KWUX OTAANeHHbIX paiioHax kak Kaszaxcrau, Cubupb u Ca-
xapa.

Moyemy OmniSTAR 8305HP?

YHauHoe KOHCTPYKTUBHOE pelleHune, Hapapy C YAOOHbIM,
APYKECTBEHHbIM NONb30BATENbCKUM WHTepdelicomM fe-
NAlOT BO3MOXHbIM LINPOKOE MPUMEHEHUE MpUEMHUKA
ANA pelleHns 3a[ay B pasfnyHbIX 0TPACaAX OT reofesunun
A0 CeNbCKOro X03A1CTBa, OT CTPOUTENLCTBA A0 aBUALMUM.

leope3us/TUC

Tot chakt, yto OmniSTAR 8305HP oGecneunsaer gaHHbI-
MU BbICOKOTOYHOTO MO3WULMOHUPOBAHMSA HAa OOWMPHbLIX
Tepputopusx 6e3 HeobXOAMMOCTU YCTAaHOBKW JIOKasb-
HbIX 6a30BbIX CTAHLMWIA, A€NAET NPUEMHUK NPEBOCXOA-
HbIM WHCTPYMEHTOM A5 pelleHus 3ajay, Tpebyoumx
BbICOKOM MOOUNBLHOCTM, TAKMX KAaK CKaHMpOBaHMe 3eM-
HOM MOBEPXHOCTW, MAarHMTOMETPUYECKAs CbeEMKA BbICO-
KOBOJILTHLIX NIMHWIA 3neKTponepeaay, obcnenosaHue
Tpy60NpoBOAOB, BHIGOP TPACcC aBTOMOBULHBIX [OPOT,
Tpy6ONPOBOAOB M IMHMIA 3NeKTponepeaay.

YyuThiBas aBTOHOMHbI METO/ MCMO/b30BaHNA, a TakK-
e HeBOMbLWON BEC, MPUEMHUK TAKKe IErKO NPUMEHUM
AAsl BbINOJHEHMA KAaAacTpOBOW CbeMKW MW Ons pas-
BUTUA TeOfE3NYECKUX CETEN HA OTAANEHHbIX TePPMUTO-
pusx.

ABuauus

OmniSTAR 8305HP He TpebyeT noKanbHbIX 6a30BbiX
CTaHLMA, YTO [a€T BO3MOXHOCTb MOJIb30BATENIO NPO-
BOAMTb WCMbITAHUA BO3AYLWHbIX CYA0B HA OTPOMHBIX
TEppUTOPUAX, NONYYAA faHHbIE BbICOKOTOYHOTO NO3M-
LMOHMPOBAHUA B pPeaNbHOM BPEMEHU, He TPebylowwnx
LONONHUTENbHOW nocToGpaboTku. 3T0  Agenaer
OmniSTAR 8305HP upeanbHbiM cpescTBOM ANs npume-
HEHUS NPU UCMbITAHUAX U CEPTUDUKALUN CAMONETOB,
NONETHOM WHCMEKTUPOBAHWUM, a3POCLEMOYHBIX pabo-
Tax, M3MEPEHUN BbICOT W MO3ULMUOHMPOBAHNUM Gecnu-
JIOTHBIX JleTaTesIbHbIX annaparos.

CenbcKoe x03ACTBO

MpuemHnk OmniSTAR 8305HP obecneynBaet 3emneycT-
pouTeneit cybMeTpoBOW, AW [ELMMETPOBON TOYHOCTbIO,
NPYMEHUMON ANA WMPOKOTO CNEKTPa 3aAay BbICOKOTOY-
HOrO 3emMJefenus W aBTOMATUYECKOro ymnpaBieHus
CeNbCKOXO3ANCTBEHHBIMW MalWMHAMKU, OCOOEHHO npw
MCMoNb30BaHNN C COBMECTUMBIMU CUCTEMAMM aBTOMATH-
YecKOro pyfieHWs, a TaKkKe CUCTeMaMu OpOWeHUs W
yaobpeHus.

000 «CBAPOIl» npurnawaer K COTPYAHMYECTBY PeruoHanbHbix NpeacTaBuTenei no

pacnpocTpaHeHuio 060pyaoBaHUSA.
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000 «CBAPOI» — 3KCKNI03MBHBII NOCTaBLMK 060pyA0OBaHMA noj Mapkoi OmniSTAR
Poccunsg, 119021, Mocksa, yn. Pocconumo, 17, ctp. 5

Ten +7 (495) 708-36-55, ®akc +7 (495) 708-35-22

E-mail: commercial@svarog.ru, WHTepHeT: www.svarog.ru




]

OGPA30BAHUE

«KOCMWUYECKOE» OBPA30OBAHMUE:
KAYECTBEHHOE U 1OCTYNHOE

B.10. UnnoautoB (UTL, «CkaHIKC»)

B 1991 r. okoHYMN aKynbTeT reonorum, reopusnku u reoxumum MocKoBCKOro MHCTUTYTa HedTH 1 rasa um. U.M.
ly6kuHa (B HacTosLee BpeMs — Poccuiickuii rocysapcTBeHHbli yHUBepcuTeT HedTu 1 raza (PTY HedTu 1 rasa)
uM. U.M. Ty6KMHa) MO cneunanbHOCTY KTOPHBI MHXKEHEp-reosiory. Mocae OKOHYaHWA MHCTUTYTa paboTan B PTY
HedTn 1 raza um. V.M. TybkuHa, ¢ 1993 r. — B UTL| «CkaH3Ikey, ¢ 1994 r. — Bo BHUUIA3. C 1995 r. paboTaet
B UTL, «CkaHIKC», B HacTosLLEe BPeMA — [1aBHbli MEHEAXEp NpOeKTa.

H.B. Mynbiwesa (UTL, «CkaHIKc»)

B 2008 r. okoHuuna reorpaduyeckuit hakynsrer MY um. M.B. JlomoHocoBa no cneyuanbHocTu «reorpadusy. C
2005 r. pa6otana B Jlabopatopuu cpaBHuTenbHoi nnaHetonorun FEOXN PAH. Bo Bpems yuebbl B yHUBEpCUTETE
pa6otana B LieHTpe CMW MIY umeHn M.B. JlomoHocoBa (2006—2008 rr.), a B 2008 r. — B rasete «By30Bckuii
BecTHUK» (000 «HOHUBecTMeaunay). Mocne okoHYaHUs yHUBepcuTeTa pabotaet B UTL, «CkaHIKey, B HacToALee

BpEMsi — Mpecc-CeKpeTaps.

PechopmupoBaHue poccuitckon
BbICIIEH LWKONbI MPOAOMKAETCA
ye bonee fgecstu net. [lo cux nop
OCTAETCsA OTKPLITHIM BONPOC Onpe-
LEeNeHUs yYpPOBHA KOMMETEHLUM
cneuuannucTos, paboTalowmx B
pasnuuHbIx cepax. B HacToswee
BpPEMS CMOCOBHOCTb CUCTEMATU3N-
poBaTh, aHANU3UPOBATL U ONTUMM-
3upoBaTb 6onbline 06bLEMbI WH-
tdopmauuu, pabotatb B YCNOBUAX
ObICTPO MEHSIOWMUXCA TEXHONOTUI
CTAaHOBMTCA HEobXo[uMbIM Tpebo-
BaHMEM ANsA YCMewHoi peanusa-
uum cneymnanucta. He cekpert, uyto
[aHHble AWUCTAHLMOHHOMO 30HAM-
pOBaHMsA 3eMn NPUMEHSIOTCA BCe
WMpe KaK Mpu peleHnu ynpas-
NIeHYeCKMX 3afay, Tak U npu usy-
YeHWUU pa3HOOOpPa3HbIX NPOLECCOB
“ ABNEHUN. YMeHMe NCnonb30BaTh
KoCMUYeckylo MHbopMauuio cy-
LeCTBEHHO YNpoLaeT, a MaBHoe
noBbllwaeT 3PdeKTUBHOCTL Yeno-
BeYeCKol 1eATeNbHOCTH.

[na oBnageHusa coOBpeMeHHbI-
MU TEXHONOTUAMU U BbIGOPA Nep-
CNeKTUBHOI U BoCTpeboBaHHOM
CNeLnanbHOCTU BAaXKHO BHepATb
B npolecc oby4yeHUs Kak [OBYy-
30BCKOTO, TaK W BbICLIETO 1 nochne-
BY30BCKOTO MpogheccMoHanbHoro
06pa3oBaHns METOfbl U TEXHONO-
rMu paboTbl C KOCMWUYECKOH MH-
topmaunenn. bnaropgaps paspa-
6otkam WHxeHepHO-TexHoMOMN-

yeckoro ueHTpa «CKaHIKCy», wc-
nonb3oBaHue aaHHbix [133 B 06pa-
30BaHMKM CTano [OCTynHbIM. Pa3-
paboTyMK UM MOCTaBWMUK npo-
rpamMMHO-annapaTtHbIX peleHui u
VCYT OT NpPUeMa 0 TEMATUYECKOI
06paboTkn n306paxeHuit 3emaun
13 kocmoca — UTL «CkaHIkey —
3HaYUTENbHOE BHUMaHUE yaenser
TakuM 06pa3oBaTeNbHbIM NPOeK-
TaM, KaK CO3haHue W noadepxka
(YHKUMOHMPOBAHNUA  LEHTPOB
npuema KOCMUYeCKoi MHbopMma-
LMW Npu By3ax, Nnporpamm obyue-
HUA paboTe CO CMYTHUKOBOW WH-
tdopmauwen B wkonax. Cekpet po-
CTYMHOCTM aKTyanbHbIX KOCMUYeC-
KMX [aHHbIX 3aKiloyaeTcs B UC-
NOJb30BaHWM CTaHUMII Npuema,
pa3paboTaHHbix UTL, «CkaHIKe».
OHM KOMNAKTHbI, MPOCTbI B 3KC-
nayarauuu, a rMaBHOe UMET [o-
CTYMHYK CTOMMOCTb, obnagatoT
eAVNHON TexHoNnoruein xpaHenus,
06paboTKM 1 TEMATUYECKOTO aHa-
nn3a faHHbix. Kpome Toro, cneym-
aNINCTbl UHXEHEPHO-TEXHOJIOIU-
YecKoro LeHTpa paspaboTtanu co-
OTBETCTBYIOLWME MPOrpamMMHble
cpefcTBa Ans MepBUYHON 06pa-
GOTKM W apXMBUPOBAHMS AAHHbIX
[133, a Takxe Ana panbHemweit yr-
ny6neHHoil Tematuyeckon obpa-
60TKM M306paxeHuil, cospaHus
MO3auK, KapT, WHLEKCOB U Tpex-
MepHbIX MofJenei.

LleHTpbl npuema KOCMUYECKOMN
nHdOpMaLMK Ha base TeXHONOT Ui
NTL, «CkaH3kc» yxe paboTaioT B
yHuBepcuteTax Poccun. B ceHTa-
6pe 2006 r. 6bina NpoBefeHa no-
CTaBKa YHWUBEPCANIbHOM CTaHLUK
«YHnCkaH-24» gns npuema pAaH-
Hbix 133 co cnytHukoB Terra u
Aqua (CLLA), SPOT 2/4 (®pan-
uus), IRS-P5 n IRS-P6 (Mupus),
EROS A u EROS B (M3pauns),
RADARSAT-1 (Kanapa) pns Lient-
pa KocMu4ecKoi reouHdopmaru-
kn Camapckoro rocynapcTBeHHOro
A3POKOCMUYECKOTO YHUBEPCUTETA
um. akapemuka C.M. Koponesa
(CrAY). B HacToswee Bpems LieHTp
KOCMWUYeCKONn reonHbopMaTukm
CrAY no MHOrMM KpUTepusaM fBNA-
eTCsA BefyluM LLEHTPOM KoCMUYe-
CKOr0 MOHWTOpPWMHra B BYy3ax He
Tonbko Poccum, HO 1 B Mupe. lo-
MUMO MCMONb30BAHUA KOCMUYEC-
Koii uHcdbopmauum B obpasoBa-
TeNbHbIX Lensax, B LeHTpe BeayTcs
Hay4YHble UCCNefoBaHUs, NPaKTU-
yeckue pa3paboTKM B Pa3NUYHBIX
chepax peatensHocTu (cenbckoe
X03A/iCTBO,  TeppuTOpManbHoe
nnaHupoBaHue, Kagactp M. 4.). K
npumepy, Ha 6ase permoHanbHOro
0aHKa KOCMUYECKUX CHUMKOB, 00-
naparwllero BO3MOXHOCTbIO One-
patueHoOro obHoBeHus, B Camape
paspabotaHa peruoHanbHas TUC
arponpoMbILWIEHHOTO KOMMIEeKCa.
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B asrycte 2008 r. craHuus
«YHuCKaH-24» 6bina ycTaHOBNEHa
Ha 6ase HUWN skonorum u paumo-
HaNIbHOTO MPUPOLONOJIb30BAHNS
TioMeHCKOro  roCyAapcTBeHHOro
yHuBepcuteta (Tioml'Y). Moka kom-
MNeKC WUCMoNb3yeTcs B TECTOBOM
pexume Ans npuema LaHHbIX CO
cnyTHuKa Terra (cbeMoyHas cucre-
ma MODIS, pa3peuwweHnue 250 m, 500
M 1 1000 m), oTpabartbiBaeTcs npo-
Liecc KaTanornsaumm gaHHbx. Kpo-
Me TOro, CTaHLMA OCHALLeHa Cpes-
CTBAMU Ans npuema u o6paboTkM
LaHHbIX co cnyTHUKOB SPOT 2/4, u
3aKynneHa NULEH3UA Ha npuem
MHdopMaLMM C HUX B TeyeHue
2009 r. YHnBepcanbHbI KOMMIEKC
«YHnCKaH-24» Npu COOTBETCTBYIO-
leM AOOCHALLEHNUM U 3aKyMKe Nn-
LieH3Mit MOXET obecneymnBaTb npu-
eM MHdopMaummu n oT Lpyrux Koc-
Muyeckux annapatos (KA) [33
pasnuuHbix cTpaH. [lpuemHas
CTaHUMsA, yCTaHOBEHHAsA B TiomlY,
OXBaTblBAET TEPPUTOPUID pajuy-
com 6onee 2000 KM, BKIlOYas He
TONbKO TOMEHCKyt0 06/acTb, HO W
conpepfenbHble pernoHel Poccun un
cocefHwWe rocynapcraa.

B nekabpe 2007 r. u B okTA6pe
2008 r. UTL, «CkaHIKC» ocHacTun
LBYMSI Ha3eMHbIMU KOMMEeKCaMmu
npuema, XpaHeHus u obpaboTku
KOCMMYECKUX CHUMKOB 3emnu
«YHuCkaH-36» u «Anuca-CK» Ha-
YYHO-UCCNEA0BaTeNbCKUA LEHTP
Cubupckoro depepanbHoOro yHU-
Bepcuteta (COY) B KpacHospcke.
Cranumna «Anuca-CK» npuHumaet
MeTeofaHHble, nepeaaBaemble C
NONSAPHO-OPOUTANBHBIX CRYTHU-
ko NOAA (CLLIA), MetOp-A (Espo-
neiickoe KOCMUYECKOE areHTCTBO)
n FengYun-1D (Kutait). YcraHos-
neHHblit B COY yHMBepcanbHbIi
annapatHo-nporpamMmMHblii - KOM-
nnekc «YHuCkaH-36» obecneyu-
BaeT npuem u 06paboTky MHGDOp-
Mauuu, nepefaBaemMoi ONTUKO-
INEKTPOHHbIMM cucTemamn KA
[33 ¢ npocTpaHCTBEHHBIM pa3pe-
weHnem ot 1 kM po 1,8 m: Terra,
Aqua, IRS-P6, EROS-A n SPOT-2/4.

[lekabpb 2008 r. 03HameHoBan-
CA cpaveil B 3KCnayaTaumio CTaH-
unm «YHuCkaH-24» B HxHOM de-
JepanbHoMm yHusepcuTete (HOBY) B

PoctoBe-Ha-[loHy. bnaropaps kom-
nnekcy «YHUCKaH-24» COTpYAHUKM
VHUBEpCUTETa NOAYYMAU AOCTYN K
n306paxKeHnsM co cnyTHUKOB Terra
n Aqua co CbeMO4HOII cucTemoin
MODIS, koTtopas nepegaet uHdop-
mMaumio B 36 cnekTpasbHbIX gnana-
30Hax c paspelueHvem 250 m, 500 M
n 1000 m. Hapsgy co craHuuen
«YHuCkaH-24», cneumanuctsl UTL
«CkaH3Kkc» yctaHoBunn B HOOY
yuebHbI reonopTan, paspaboTtaH-
HbI Ha Ga3e cepsuca kosmosnim-
ki.ru (www.kosmosnimki.ru). B
pamKkax y4eGHoro reonopTana Ao-
CTYMHbI BbICOKOLETANbHbIE M306pa-
xeHus ¢ KA IKONOS (paspewenue
0,8 M) Ha PocToB-Ha-[loHy, fiaHHble
KocMuyeckon mnporpammbl  IRS-
1C/1D (Mupus) c paspeleHnem 5,8
M Ha TeppuTopuio PocToBCKOM 06-
N1acTy, a Takke faHHble Landsat-7
(CLWA) c paspeweHuem 15 M Ha
Tepputoputo HxHoro cdepepans-
HOTO OKpyra. TexHonoruyeckas oc-
HoBa reomopTana ScankEx Web
GeoMixer no3sonfeT KOMOUHMPO-
BaTb B eAMHOM on-line npoekTe
pasnnyHble TUMbl AaHHbIX, paboTaTb
O/\HOBPEMEHHO B PaCTPOBOM U BEK-
TOpHOM (hopMmaTax, NoakIoYarh 6a-
3bl MeTaflaHHbIX U OCYILECTBAATH
nouck no HuM. B cBot ouepenp,
npuemHblit komnnekc «YHuCkaw-
24» NO3BOAUT B PEXUME peasibHo-
ro BPeMeHW [OMONHATb U 0BHOB-
NATb faHHble reonoprana.

LleHTpbl KOCMWUYECKOro MOHU-
TOpPUHra Ha 0ase CTaHUuMil TMNa
«YHuCkaH» (puc. 1) gercrsytoT B
HacToslee BPEMS U B APYrux By-
3ax Poccuu: Antaiickom rocypap-
cTBeHHOM yHuBepcutete (HUWU
3Konoruyeckux npobnem, bapHa-
yn), benropoackom rocyaapcTBeH-
HOM yHuBepcuteTe (actpodusu-
yeckas ob6cepsartopus) (cm. leo-
npopu. — 2005. — N° 1. —
C. 58-60. — fIpum. ped.), B AcT-
paxaHCKOM  rocyfapCcTBEHHOM
yHuBepcuteTe (kaceppa KapTo-
rpacduu u reouHdopmatuku), My
um. M.B. JlomoHocoBsa, MITY
um. H.3. baymaHa u pp. Kpome
Toro, pa3paboTku UTL, «CkaHIKc»
BHeApeHbl Ha 6a3e KasaxcTaHcko-
ro MHCTUTYTA MOAENMPOBAHUA CU-
cteMm 1 Ka3axCTaHCKOro HayuHo-

TEXHUYECKOTO yHUBepcUTeTa
um. K.W. CatnaeBa, a Takxe B
yHuBepcuteTax McnaHuu (B ropo-
nax Banesponup v Banencus).

Komnnekcsl npuema Kocmuyec-
Koit MHbopMaLuM, YCTAaHOB/IEH-
Hble B YHUBEPCUTETaX, COCTOSAT He
TONbKO W3 NEePCOHaNbHBIX CTaH-
LMiA, HO M MporpamMmHoro obecne-
YeHUs, NO3BONAIOWErO pelwaThb 3a-
[auyn nepBuYHOil 06paboTKK, ap-
XMBUPOBAHUA,  KaTanorusayumu
JaHHbIX, CO3aHUA TEMATUYECKOIA
npoaykuun u 1. 4. Haubonbueil
NonyNApHOCTbIO MONb3YIOTCS Clle-
Lylol1e NporpamMmbl:

— ScanMagic, nossonstowas
NpPOCMaTpuUBaTh, aHaNN3UPOBAThL U
o6pabarbiBaTh M306paxeHns 3em-
NV U3 KOCMOCA;

— ScanEx Image Processor,
npefiHasHayeHHas ans npefsapu-
TEeNbHOW M TemaTuyeckol obpa-
OOTKM KOCMUYECKMX CHUMKOB, CO-
30aHNUA KOHEYHO NpoayKuuKu B
BUE KApT W TPexXMepHbIX Moje-
ne, akcnopTa gaHHbix B TNCu cu-
cTemMbl 06paboOTKN M306paKeHUH,
UCMONb30BAHUA HENPOHHBIX TeX-
HoNoruin 06paboTKM AaHHbIX U Ap.

B pesynbrate 40roBOPEHHOCTY
MeXAy MeXOyHapoAHbIM onepa-
Topom nporpammsl EROS komna-
Hueir ImageSat Int. N.V. (M3pa-

Cmaxyusa npuema uzobpaxkeHuii 3emnu u3
Kocmoca «YHUCKaH»
(MI'Y um. M.B. JlomoHocosa)
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Hazpaxderue nobedumeneii UimepHem-
KoHKypca «){usaa kapma»

Cmanyus «Anuca-CK» (Jlenckuii kpati,
Axymus)

unb) n NTL, «CkaHIkc» yHMBEpCK-
TeTbl He ToNbKO Poccum, HO 1 Bce-
ro Mupa Monyyuan BO3MOXKHOCTb
MCNoNb30BaTh B HAYYHOM M 0bpa-
30BaTeNIbHOM Npoueccax KocMu-
yeckune cHumkm ¢ KA EROS A ¢
paspewenunem 1,8 m. B HacToAwee
BpeMs CcTaHUuMu «YHUCKAH-24»
MOTYT NOCTaBAATLCA B YHUBEPCH-
TeTbl N0 BCEMY MUPY Ha TUOKMX
(DMHAHCOBbLIX YCNOBUAX, NPU 3TOM
B KOMMNEKT MOCTaBKku Oyger
BK/IOYEHA JIMLEH3MA Ha Npaso
npuema 100 cueH EROS A B nep-
BbI TOf 3KCMlyaTauuu CTaHLUU.
IKCKNIO3UBHOCTb NMPeANOoXeHUs
obecneynBaeTcs TeM, YTO CUCTe-
MaMu nofobHoro popa 06bIYHO
OCHALLAIOTCA NULWb KPYMNHblEe rocy-
LapCTBEHHble  BEJOMCTBEHHbIE
LLeHTPbl NpMeMa KOCMUYECKOMN WH-
tdopmaumu. Torga Kak B yHUBep-
cuteTax Poccuun, a Takxe, Kak
npaBuio, U B APYrux CTpaHax, Tpa-
LAMLMOHHO WCMONb3YITCA CTaH-
LMK, raeHbIM 06pa3oM, No3Bons-

folme NpuHUMaTL GecnnartHo ne-
pepaBaeMble aHHble C paspelle-
Huem 250-1000 M. Boicwue yyeb-
Hble 33aBEfIEHWS NONYYAKT peasb-
Hyl0 BO3MOXHOCTb OpraHu30BaTb
MpueM BbICOKOAETaNbHbIX JAHHbIX
co cnytHuka EROS A Ha poctyn-
HbIX (DMHAHCOBLIX YCNIOBUAX.

MHorue npoekTbl, ocyLlecTBAsA-
emble npu nopaepxke WUTL
«CkaHIKC»,  paccyuTaHbl  Ha
WKONbHMKOB. B exerogHoMm WH-
TepaKTMBHOM MIHTepHET-KOHKypCe
«XwuBas kapta» (puc. 2) no pabo-
Te C u300paxkeHUsmMu 3emnu u3
KOCMOCA NPUHUMAKT yyacTue
WKONbHWUKM He TOJIbKO U3 rOPOA0B
Poccuu, Ho n ctpan CHI.

Mpn y4acTum MHXKEeHepHO-Tex-
HWYECKOro LeHTpa NpPOBOAATCA
Bble3[Hbl€e LWKOJbI, KypChl AN4 yya-
Wnxcs 0b6pa3oBaTeNbHbIX YYpexK-
LeHwii cpegHero (nonHoro) oble-
ro o6pa3oBaHMa MO WUCMNO/b30Ba-
HUIO faHHbIX [33.

B pape poccuickux Wwkon ycra-
HOBMEHbl CTaHUMW npuema «Anu-
ca-CK» (puc. 3), pawowme BO3-
MOXHOCTb M3y4aTb U UCCNEA0BATH
Ha OCHOBE KOCMUYECKMUX CHUMKOB
PacTUTENbHbIN U CHEXHbIN NOKPO-
Bbl, METEOPONIOFUYECKYIO U Nlefo-
BYlO 0OCTAHOBKW, HaBOAHEHMUS,
yparaHsl, noxaps! 1 1. n. C nomo-
Wbl CTAHUWUIA Npuema AaHHble
[133 B pexxume peanbHOro Bpeme-
HU peryasipHo 1 6ecniaTHo NocTy-
nalT HEMoCPeLCTBEHHO HAa KOM-
NbloTep B LWKONeE.

TpagnumnoHHbiM npoektom UTL
«CKaHIKC», OPUEHTUPOBAHHBIM, B
nepByto oYepesb, Ha nonynspusa-
LM UCNonb30BaHMsA AaHHbIX [A33
MpW peleHnn WUPOKOro CrnekTpa
3a[iay, CTaj KOHKYPC Ha Jyylyto
WAE0 MO NPUMEHEHMIO KOCMUYeC-
Kux cHumkoB. B 2008-2009 rr.
KOHKYPC NpOBOAMTCA MO TpeM
CeKUMAM: MpUMEHEHME KOCMUYeC-
Koit nHdopMaLmMu B Hayke 1 0bpa-
30BaHuK, GU3HECE U yNpaBaeHUu,
Au3aiiHe u TBOpyecTBe. B Hem
NpuMyT yyacTue rpaxpaaHe Poc-
cum u ctpaH CHT: npenogaBartenu,
HayuHble pabOTHUKM, cneunanuc-
Tol B 06nactu MMC, 33, reonoru-
YeCKMX M reorpaduyecknx Hayk B
Lenom, ju3anHepsl u npoceccuo-

Habl N3 CMEXHbIX obnacreit. Yua-
CTHMKaM Ha 6e3Bo3Me3AHOI oc-
HOBE NpefoCTaBATCA Heobxo-
AUMbIE KOCMUYECKME CHUMKM W
nporpaMmHoe obecneyeHue Ans
ux 006paboTKM, a naypeartbl KOH-
Kypca B Kax[oi M3 Tpex cekuuii
nosyyaT Bayyepbl, 3KBUBANEHT-
Hble cnegyoLwmm cymmam: 1 mecto
— 150 Tbic. py6., 2 mecto — 90
ThiC. py0., 3 MecTto — 30 ThiC. py6.
lMopBeneHne NTOroB KOHKypca Co-
ctoutca B pamkax IV MexpyHa-
pPOAHON KOHpepeHUMU «3emns n3
KocMoca — Haubonee nepcnek-
TUBHblE pelweHus» 1-3 pekabps
2009 r., KoTopas nNpoBoOAMTCA pa3
B ABa rofa npu nopgaepxke UTL,
«CkaHIke» u HIT «[Mpo3payHbii
MUP» U ABASETCS OfHUM U3 Befy-
wyux meponpusTuii B obnactu 33
B Poccum u ctpaHax CHI.
Habntogaemas TeHpeHuus yBe-
NMYeHUs MacwTaboB MCNob30Ba-
HUS KOCMUYECKOW MHbopMaLuu
Npu pelweHnn pasHoobpasHbIX 3a-
[y X035ICTBEHHOI AeATeNbHOCTH
yeroBeKa [HOMKHA 6asuposatbcs
Ha (DyHAAMEHTAIbHbIX UHCTPYMEH-
Tapuax. IPDeKTUBHOCTL Xe ee
NpUMeHeHUs Ha NpaKTUKe obyc-
NOB/IEHA YPOBHEM BNAAEHMs 3Ha-
HUAMW U HaBbIKAMU MO MCMOJb30-
BaHMIO KOCMUYECKUX JAHHbIX B pe-
WeHUN nocTaBfeHHbIX 3agay. OT
TEMNOB BHEPEHUS KOCMUYECKUX
TEXHONOT WA, peanu3aLum obyyato-
WMX NporpamMm no paboTte C faH-
HbiMK [133 B 06pa30BaTebHbIX yy-
PEXAEHMAX HaNpAMYK 3aBUCKT,
CMOXeT nn Poccus npeTBOpUTHL B
WU3Hb NAaH MOCTPOEHUA 3IKOHO-
MUKW, OCHOBAHHOM Ha 3HAHMAX.

RESUME

The remotely sensed data
usage for education in universities
and at schools in Russia becomes
more and more available due to
the space data receiving systems
created on the basis of technolo-
gies developed by the ScanEx R&D
Center specialists. The centers
based on these systems include
not only personal stations but also
software for the data preliminary
processing, archiving, cataloging
and creating thematic products
for different purposes, etc.
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«JAVTA CTPYBE» —
NMPOLUNTIOE U HACTOALLEE

K 180-nemuto nybnukayuu pe3ynbsmamos uzmepeHutli
nepso2o 3asepuieHHo20 ¢hpazmenma 6yoyweli
«PyccKo-ckaHOuHascKol dy2u mepuduaxa»

B.b. Kanutor (Caxkr-lNetepbyprckoe 06wWwecTBo reogesnu u kaprorpagum)

B 1972 r. oKOHYMN MaTEMATUKO-MexaHUYeckuin pakynbTeT JIEeHUHrpaaCcKoro rocyfapcTBEHHONO YHUBEPCUTETA MO
CNeLManbHOCTU «acTpoHoMUsAx». Mocne oKoHYaHUs yHUBepcuTeTa paboTan Ha Mpegnpusatum N2 10 TYTK (®ryn

«A3poreopesunsy), ¢

1992 r. — B [MaBHOM acTpoHomuyeckon obcepeatopun PAH, ¢ 1999 r. — B Pycckom

reorpaduyeckom obuecrtse. B 2003-2004 r. — OTBETCTBEHHbII MCNONHUTENb OT PockapTorpacduu B npoekTe
HOHECKO «leope3unueckaa pyra Crpyse». C 1992 r. — uneH npaenenus, a ¢ 2004 r. no HacToslee BpemMs —
cekpetapb npasneHus CaHkT-lNetepbyprckoro obuwectea reofe3vn u Kaptorpacduun. [ledcTBUTENbHBINA YneH

Pycckoro reorpaduyeckoro o6uiecTea,

reofe3nyeckux u3mepeHuii npu MexayHaponHoi dhegepalummn reoge3nucros.

180 net Ha3ag, B mapTe 1829.
PYCCKMWii acTpOHOM W reoAesnct
Bacunuit Akosnesuy (Ppugpux
leopr Bunbrensm) Ctpyse ony6-
NMKOBaN B BefylieM eBponei-
CKOM Hay4YHOM KypHane
Astronomische Nachrichten
(puc. 1) pesynbTathl U3MEpeHWUii
400 kM (3,6°) «banTuiickoit pyru»
MepuAMaHa, BbIMOJHEHHbIX Ha
Tepputopuu JlndnaHackon, cT-
naHackon u KypnaHackoii rybep-
HMit. ITa Ny6NUKaLMA NPeacTaBu-

ASTRONOMISCHE NACHRICHTEN,

N 104.
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Mepsas cmpaxuya nyénuxkayuu B.4. Cmpyse 8
sxypHane Astronomische Nachrichten (1829 2.)

J1a YYEHbIM TPeTbe B MUpE MO Be-
JINYMHE TPaflyCHOe M3MepeHue W,
BMecTe C TeM, nepBblil GparmeHT
ele 6onee rpaHAMO3HON acTpo-
HOMO-reofie3nyeckoi pabotel. 3a
nocnegytlne YeTsepTb BeKa Obl-
J10 BbINOJIHEHO KpYMHeiiluee B MU-
pe n3mepeHue Gurypsl 3eman —
25-rpagycHas «Pyccko-ckaHau-
HaBCKas» fiyra MepupaMaHa, oxea-
TuBlee reorpaduyeckoe npocT-
paHcTBO OT ycTbs [lyHas [0 apk-
TUyeckoro nobepexbsa Esponsl
(puc. 2). Bca ata usmeputenbHas
paboTa KOHTMHEHTANbHOTO Mac-
wraba 6bina BeINONHEHa 3a 40 neT
¢ 1816 no 1855 rr. nop pykosof-
cteom B.A. Crpyse n pycckoro Bo-
eHHoro reope3sucta Kapna VBa-
HoBuua (Kapna ®puppuxa) TeH-
Hepa, B COTPYAHUYECTBE CO WBef-
CKMMMU 1 HOPBEXCKUMU YYEHbIMM
U reopesuctamu (B CeBepHoii
CkaHguHasuu) [1, 2]. Beupy or-
pOMHOW ponu, KoTopyto B.f.
CTpyBe cbirpan Kak HayuHblil py-
KOBOAWUTENb BCEX W3MEpeHWUn u
nocneaywLnx BbIYUCIEHWIA, B Ha-
cTosilee BpeMs fyra HOCWT Ha-
3BaHue «leogesnyeckas pgyra
Crpyse» (TAC) unu npowe —
«[yra CrpyBex». Henb3sa He nop-
yepkHyTb, yTo I[C 6bI1a NepBbIM
u3mepeHunem Gurypbl 3emnu B uc-
Topun Poccuu, a no Hay4yHbIM pe-
3ynbTatam cTana KpynHblM Haumo-
HaNbHbIM [OCTUXEHUEM.

YNeH-KOPPeCnoHAeHT MeXAYHAapOAHOT0 WHCTUTYTA WCTOPUM

Cxema mpuanzynayuu «fyau
Cmpyse», 1816-1855 2a.

Kak cBupetenbctByoT hakThbl,
HayMHaa umeHHo ¢ 1829 r., marte-
puansl no [AC nocTosHHO BOCTpe-
60BanuCh AN UCCNEA0BaHMIA -
rypbl 3emMau MeToAoM COBMECTHOIA
00paboTKM M3MEPEHHbIX Ayr Me-
puauaHoB v napannenei [3, 4] no
Tex Mnop, Noka cam MeTof He Co-
LWen co CleHbl B KOHLUe 1950-x rr.,
ycTynas [opory CnyTHUKOBLIM
TexHonoruam. HetpygHo mopcuu-
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Tatb, yto [[C cnyxuna Hayke o
3emne B TeyeHue 130 ner.

[eogesnyeckne paboThl Ha
«banTuiickoit gyre» (puc. 3) co-
CTOSN B U3MepeHun 6asnca u yr-
nos 30 TpeyronbHUMKOB, @ B Tpex
MaBHbIX TOYKax ObLM chenaHsl
aCTpOHOMMUYeCKue onpepeneHuns
WKXPOT M a3UMYTOB:

— B [lepnTcKoit o6cepeatopum
(Tapty, 3cToHM#A), LeHTp GalHu
KOTOPOM CTan UCXOAHBIM MYHKTOM
U3MepeHus ayru;

— B I0)KHOM KOHEYHOM NyHKTE
«fAkobwraagTy (Ekabnunc, Jlat-
BUA);

— Ha octpoBe lomaHg B ®uH-
CKOM 3aN1Be, rfie No yCNoBUAM pe-
nbeda reofe3nyeckunin u acTpoHo-
MUYECKUI MYHKTbI (COOTBETCTBEH-
Ho, «Mekunentoc» u «lornaup,
TOYKa Z») Haxogunucb B 1,5 km
Lpyr OT Apyra u Oblay CBA3aHbI
HeGoNbWON  BCMOMOraTeNbHOIA
TpuaHrynauuen.

[naBHble NyHKTbl «banTuitckon
pyru» CTpyBe coOXpaHUAWUCH U [0
Hawero BpemeHu. Octpos lornang
— epanHcTBeHHoe B Poccun na-
MATHOE MECTO, rae NPOBOAMANCH
usmepenus TAC. Mouck, UHCTpy-
MEHTasNIbHble U apXMBHblE UCCe-
[OBaHUS, BOCCTAHOB/IEHWNE TOYHO-
ro nonoxenus nyHktos [[C Ha oc-
TpoBe BbINONHMNA B
1993-2000 rr. rpynna reofe3sunc-
ToB-f06poBobLEB U3 CaHkT-le-
Tepbypra. YcraHoeka B 2000 T.
NamATHbIX 3HAKOB Ha To4YKax «Me-
kunentoc» u «fornaHg, Toyka Z»
3aBepwmna 3tM pabotsl [5-8].
BoccTaHoBneHMe NyHKTOB Ha Tep-
putopun Poccum cpenano BO3-
MOXHbIM y4yacTue ee npeacTaBu-
Teneii B COBMECTHOM MNpoOeKTe
MexpnyHapogHoi dhefepaumnm reo-
pesncros (FIG) u HOHECKO no
BHeceHuto [[IC B Cnucok Bcemup-
Horo Hacnepus. CooTBeTcTByIO-
WWA KOMMNAEKT JOKYMEHTOB noO
NpPOEeKTY OblA NOArOTOB/EH MO NO-
pydeHuto  Pockaptorpacduu B
OrYN «Aaporeopesnsa» (CaHkT-
Metepbypr) B 2003-2004 rr. B
utone 2005 r. 3aBepwmnioch pac-
CMOTPEHWE  MHOTOCTPAHUYHOTO
LOKYMEHTa, COCTaBNIEHHOIO 13 Ma-
Tepuanos, MOATOTOBJEHHbIX reo-

Ae3ndeckumu cnyxbamu 10 eBpo-
nenCcKMX rocyaapcTs, U cneymanb-
Holit  komuteT HOHECKO BHec
TPAHCTPaHUYHbLIA HAYYHO-TEXHU-
yeckuit namatHuk «leopesunyec-
kas gyra Ctpyse» B Cnucok Bce-
MUpHOro Hacnegus [9, 10]. B co-
CTaB 3TOr0 NaMATHUKA B HACTOs-
Liee BpeMs BXOAAT 34 BOCCTAHOB-
neHHbix nyHkTa [OC, HeMHOrMm
6onee 10% ot ux obLLero yncna.

~ lMpouwnoe

BepHoe noHAaTMe o pa3mepe
3eMHOro wwapa BCe LMBWUIM3ALUM
MCTOPUYECKOTO BPEMEHU, HauMHas
C APEBHMUX rPEKOB, MOAYYaIM ¢ no-
MOLbIO TPAfYCHBIX W3MEpPEeHUN.
EBponenckoin Hayke M TexHuKe
NpUHAJNEXNT 3acnyra nepesopa
3TOro TPAfMLMOHHOIO MeToAa Ha
HOBbIt YPOBEHb TOYHOCTY: pa3pa-
60TKa TEXHONOTUM TPUTOHOMETPU-
YECKUX M3MepeHuit (TpuaHryns-
UMs) U UCMONb30BaHME ONMTUYEC-
KWX NpUOOpPOB B Ha3eMHbIX W ac-
TPOHOMUYECKUX W3MepeHusx. 3a
nonTopa Beka Ao Toro, kak B Poc-
CWMU Hayanocb UCTOPUYECKOE rpa-
pycHoe nsmepenue, XK. MNMukap on-
pegenun pasmep 3emau ¢ owub-
kon Bcero 0,1%, u3mepus AAUHY
pyru  apuxckoro MepupuaHa
BenmyunHoi 1,4°. B ToT e nepuog
BPEMEHW acTPOHOMUYECKUE U Ma-
Tematudeckue Tpygsl k. [. Kac-
cuHu, XK. Puwe, Xp. lolireHca u
ocobeHHo W. HbloToHa HayyHO
060CHOBaNN «HENPaBUIbHOCTbY
hopmbl 3emMaun: Hanuyue y Hee no-
napHoro cxatuna. K cepepune
XVIII Beka yMeHblueHWE [JJINHbI
OAHOTO rpajyca MepupnaHa y ak-
Baropa 6biN0 TBEPAO YCTAHOBNEHO
HenocpeLCcTBEHHbIMU U3MEpPeHUs-
MU. 3eMHOI Wwap ycTynun MecTo
3eMHOMY cchepougy, KOTOpbIN cTan
NOCTOAHHOI TEMOW MMPOBOI Ha-
VKU, OObEKTOM TpyaoB Matemaru-
KOB 1 aCTPOHOMOB, Lie/ibl0 MHOTUX
rpafyCHbIX U3MEpPeHUit Ha pasHbIX
MepuAnaHax 1 napannensx, ¢ npu-
MeHeHWeM Bce 6Gofiee COBEpLUEH-
HbIX CNOCO60B U nMpubopoB Ans
M3MEpEeHUs YINoB U Ba3UCHbIX n-
HWI. Mpofonkanock 3T0 npumep-
HO [0 cepeauHbl XX Beka.

Kakoe xe 3HaueHne umenu sce
HOBble W HOBble U3MepeHus npu

Cxema mpuan2ynayuu «banmudickoli dyau»

Ve HEennoxo YCTaHOBNEHHbIX W
NOCTOAHHO YTOYHABLUIMXCA 3Haye-
HUAX napameTpoB durypel 3emnun?

[pexpe Bcero — Hay4Hoe.
[JanbHelwee yToYHEeHMe BENNYMH
3KBATOPMANLHOTO pajuyca U Cxa-
TS 3eMaM NOMOrano BblCTpauBaTb
B3aMMOCBA3aHHYK CUCTEMY ac-
TPOHOMUYECKUX MOCTOSIHHbIX, 6e3
3HaHWA KOTOPbIX ABEHUA, Ha-
6nogaemble B ConHeyHomn cucre-
Me 1 BO BceneHHoli, HEBO3MOXKHO
CBECTW B eAMHYI0 (pU3NYeckylo
KapTuHy Mupa. 3aTeMm, HenpepbIB-
Has paboTa reofesncToB npego-
CTaBNANa BCE HOBbIN U HOBbLIN Ma-
Tepuan K MO3HaHWIO TreoMeTpuu,
$U3NKM M AMHAMUKKM BellecTBa
3emnu. Vi3mepeHus B pasnnyHbix
pervoHax nnaHeTbl NPOJOKAOT-
CA C 3TOM UEeNbl0 U B HacTosllee
BpeMs. COBpeMeHHbIe TEXHONOTUN
NO3BONAIOT BECTU MOHUTOPUHT re-
OfMHAMUYECKUX W3MEHEeHWN no-
BEPXHOCTW NiaHeTbl B Anana3oHe
TOYHOCTU OT JEeLUMEeTPOB [0 MU-
NNMETPOB.

3aTeM — mpaKTMyecKoe 3Ha-
YyeHue, B NEpBYI oyepeab, ANs
uenei HauMOHaNbLHON KapTorpa-
tun. TpuaHrynALMOHHBIA Kapkac
rPaflyCHbIX U3MepeHuin umen pa-
e WU3NULIHIO TOYHOCTb ANA ne-
pepayu KoopauHart, KoTopble cny-
XWUAKU MaTeMaTMyecKom OCHOBOW
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BOEHHO-TOMOrpatuyeckux u Ha-
BUTALMOHHbIX KapT. Bo3amMoXHOCTb
nofyyeHUs KOOpLWHAT pJenana
rpajycHble W3MepeHus npegMme-
TOM aKTMBHOTO MHTEepeca CyxonyT-
HbIX U BOEHHO-MOPCKMUX WTAbOB.
He 6bina ucknioueHnem u «fyra
Crpyse». Oduuepsl Poccuu, Lse-
uMm wu Hopserun BbImONHMAY
OoNbLUyo YaCcTb YINOBBIX U3Mepe-
HUil B €e TPeyrojibHUKax Ha npo-
TAXeHUM oT JlefoBUTOrO OKeaHa
Lo penstol lyHas.

HakoHel, He MeHee BaxHoe —
06LecTBEHHOE U MeXAYHAPOA-
HOe 3HayeHMe, aHaNOrNYHOE KOC-
MWUYECKUM LOCTUXKEHUAM BTOPOIi
nonosuHbl XX Beka. [papycHble
“3MepeHus Bbinn «OoNbILONA Ha-
ykoiny XIX-XX sekos. OHu cno-
COOCTBOBANN AKTUBHBIM MeXAy-
HapOAHbIM KOHTAaKTaM y4YeHblX, BO-
€HHBbIX M TOCYAapCTBEHHbIX AesTe-
neii, B TOM yncne moHapxos. lpo-
BefeHMEe TPaflyCHbIX W3MEpeHuii
CBWIETENbCTBOBANO O BO3MOXKHO-
CTAX rOCYyRapcTBa, NOAHUMANO €ro
MONINTUYECKMIA U BOEHHBIN mnpe-
CTUX.

N3mepeHne nepeoit B Poccuu
AyrM MepuaMaHa Hayanocb B
1816 r., Korga  MOAKOBHUKY
K.W. TeHHepy, B OTBeT Ha ero
npeanoxexue, paspewunn (6e3
AOMNOJIHUTENIbHbIX 3aTpaT) COBMeC-
TUTb Hayatylo TpuaHrynauuio Bu-
NIEHCKOW TyGepHUN C U3MEpeHneMm
Ayrn  MmepupuaHa Bunenckoint
(BunbHioc) obcepBatopun. B
1819 r. AnekcaHgp I nossonun
(h1HaHCUPOBATbL YXKE YNCTO Hayu-
HbIl NMPOEKT MO U3MEPEHUI0 Jyru

Morymenm 86au3u 2. Xammepghecm (cesepHas
moyka «/Jyau Cmpyse»)

Mepuanana B JindnaHaum n 3ct-
NAHJUK, NPeACTaBNEHHbIA 26-neT-
Hum B.f. CtpyBe — «3kcTpaoppm-
HapHbIM» (BHewWTaTHbIM) npodec-
COpoM acTpoHomuun [epnTckoro
yHuBepcuTeTa. HecmoTps Ha cow
MHOTOYMCNEHHbIe 00A3aHHOCTU U
pas3NMyYHOro poja npensTcTBUS,
B.Al. Crpyse n K.W. TenHep nonHo-
CTblo B3N Ha cebs W foBenu 1o
3aBeplleHna Henerkuin Tpya no
opraHu3auuu, NpoBefeHnio 1 0b-
paboTKe MOJEBbIX re0fe3nyecknx
M ACTPOHOMUYECKUX W3MEpeHMUit
Ha npocTpaHcTBe OT JlannaHauu
po [lyHas, n n3pann cooTBETCTBY-
towme onucanus [1, 2, 11]. Ha 3a-
Beplualolem 3Tane, B COTPYAHUYE-
CTBE CO WBEACKMMU U HOPBEXCKM-
MU Fe0Ae3nCTaMu, u3mepeHus Obl-
nn foBefeHsl oT boTHMyYeckoro 3a-
nmBa [0 nobepexbs bapeHuesa
MOP$, Y HOPBEXCKOrO ropoAa Xam-
mepdecT, Korfa-To camoro cesep-
Horo ropoga Esponbi.

~ Hacrosauwee

MpusHaune TAC o06bekTOM
KyNbTypbl BCEMUPHOTO 3HAYEHUs
MOXeT Bbi3BaTb Pe30HHbIA BO-
npoc: noyemy B 6onee yem 2000-
JIETHEN UCTOPUM TPafyCHbIX U3Me-
peHuit npusHaHa umeHHo «[yra
CTpyBe», a He Apyroe rpafycHoe
n3mepeHune?

[0C, HecOMHeHHO, npuHagne-
KUT UCTOpPUYECKOMY psgy npea-
WeCTBOBABLWMUX U NOCHEAYIOLMX
rpajyCHbIX M3MEpEeHWii, KoTopble
ABNSIOTCA ONLITOM NO3HaHUA dop-
Mbl 3€M/11, OMbITOM [EP30CTU Ye-
JI0BeYEeCKoi Mbicnu, u3obpeta-
TENIbHOCTU yMa, Cunbl ayxa. OHu
COCTaBNAT €UHbIA CMbICNIOBOW
pAf CTPEMJIEHUS YenoBeKa npe-
O[0NETb €CTECTBEHHblE Guonoru-
yeckue npefenbl: nnaearb Kak pbl-
Obl, NeTaTb KaK NTULbl, BUAETH He-
0603puMoOe M HEBMAMMOE, Mpo-
wnoe u Gyaywee, LOCTUYL JIyHbI U
Lpyrux MupoB. VIMEHHO B 3TOM
KOHTEKCTE HYXHO paccMaTpuBaTh
BCE MOMbITKM U3MEpUTb MAHETY,
y3HaTb ee opMy YeNOBEKOM, IS
KOTOPOro ecTecTBEHHbIMU Mepami
ABAAOTCA COOCTBEHHbIN War, pa3-
Max 1 cuna pyk, feHb Tpypa. Eciu
NPOAOIKNTb CTAaTUCTUYECKME NOA-
cyetbl camoro B.A. Crpyse [2] u

OLeHWUTb CPeAHIol0 CKOpOCTb U3-
mepenus [[IC (3000 kM AnuHbI U
40 neT HanpsiKeHHON paboThl), TO
3TOT TPYA MOXHO CONOCTaBUTb CO
CBEpXMyOOKUM OypeHneMm, KoTo-
pOe B MOMCKE UCTUHbI NPEOLONEN0
CBEpXYEeNoBeYeCcKoe paccTosHue.

HecmoTps Ha pmonryw wucro-
puio rPajyCcHbIX U3MepeHUn Kak
cnocoba onpepenenus ¢urypel
3emnu, «fyra CtpyBe» HaxopuT-
CA B YNCNE HEMHOTUX U3 HUX, KO-
TOpble BCe Xe BBIENATCA U3
o6LWero paja CBOMM 3Ha4yeHUeM
ons MWPOBOIA KyNnbTypbl.
®.H. KpacoBckuit nepsbiM Ha-
3BaN ee «rpaHAMO3HbIM Kynb-
TYPHbIM nNpeanpuaTnem» [4].
Kpome HeGbiBanoro reorpaduye-
ckoro oxsata, [[IC npumeyatens-
Ha elle U TeM, YTO B YC/IOBUAX
3HaYMTENbHO  Pa3PO3HEHHOrO
MUpa YY4aCTHUKU ee U3MepeHus
HaKOMUAW YHWKaNbHbLIA ONbIT
MEXYHapOJHOro COTPYAHUYeCT-
Ba, 6e3 KOTOPOro NiofOTBOPHasA
W aKTyanbHas uAes NpOTAXEH-
HbIX TPAyCHbIX U3MepeHmii bbina
Obl JOCTUXMUMA TONBKO B OfHO-
POLHbIX YCNOBUAX OFPOMHBIX M
CaMOAOCTAaTOYHbIX uMnepuit. B
ANUTENbHOM TPyAe M3MepeHus
«PyccKo-cKkaHOMHABCKON  JyrK
MepUANaHa» BaXKHYI0 pPoNib Cbir-
panu MHOrOCTOPOHHWE MEeXAy-
HapoOAHble KOHTaKTbl, COTPYAHU-
4ecTBO U NIMYHOE yyacTue yye-
HbIX, BOEHHbIX, F€0[}€3UCTOB, Ma-
CTEPOB NO M3rOTOBJIEHUIO U3Me-
pUTENbHBIX UHCTPYMEHTOB, roCy-
LApPCTBEHHbIX AeATenel, BKItO-
4as MOHApPXO0B, TPYA MPOCTbLIX pe-
MeCNeHHUKOB, CONAAT U KPecTb-
fIH, BBIMOJHABLLNX BCIOMOraTesib-
Hble paboTbl, — BCe OHU Mpej-
CTaBNANM rOCyAapcTBa M Hapopbl
HaMHOro Gosee WHUPOKOTO Kpyra,
4yeM NpoCTO KreOMeTPOB Tpex Ha-
pOJIOBY», KaK KPaTKO BbICEYEHO Ha
NamMATHUKAX B KOHEYHbIX MyHKTax
«flyrn CrpyBe», 613N ropogos
N3mann n Xammepdect (puc. 4).
3TOT BaXHbIi MHTEPHALMOHAb-
HbIil aCNEKT, HAPAAY C HayYHbIM U
NPaKkTUYeCKUM 3HaYeHMeM U3Me-
pPEHWN, NOCAYXUA 3KCnepTam
HOHECKO ocHoBaHuem pns npu-
3HaHuA 3a «[lyroi CtpyBe» cTaty-
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Ca «BblJAKOWEACA BCEMUPHOM
LEHHOCTUY.

Ncxops 3 cyTn 06beKTa, KoTo-
pblit Tenepb HasbiBaeTca «leope-
3uyeckoi pyroi CtpyBe», UMEHHO
reofie3ucTam pasHblx CTpaH oTBe-
JeHa raBHas pofib B ero falb-
HeWweit nogpepxke. He TonbKo B
Jefe COXpaHeHWUs MyHKTOB uU3Me-
PEHWIA — 3TUX BHELWHUX 3HAKOB
BblAAOLErocs COObITUA, HO U B
BbIMOJIHEHUM PaA3IMYHOrO pofa
KYNbTYpHOi/ paboThl MO AaHHOMY
NaMATHUKY, KOTOpas [OJIKHA
06ecneynTb ero «Ku3Hb» B chepe
MUPOBOIN KynbTypbl. ViToru pabor,
NpOBELEHHBIX B Pa3fIMYHbIX rOCY-
[apCTBax elle Ha 3Tane noAroToB-
ku pokymeHToB B OHECKO 06cyx-
Janucb Ha COBMECTHbIX KOHde-
peHuusx B IctoHuu (2002 r.) [12,
13], benopyccuwm (2003 r.) n Mon-
nasuu (2004 r.) [14].

B 2004 r. npepcraBuTenu rocy-
LAPCTBEHHbIX re0fe3nYecKnx op-
raHusaumu Hopseruu, Lseuunn,
Ouunanguu, Poccuu, IcTOoHUM,
JNatsuwn, Jlutebl, benopyccuu, Yk-
pauHel 1 Mongasun obpasosany,
B COOTBETCTBMU C PEKOMeHAALMUsA-
mu LlenTpa BcemnpHoro Hacnegus
FOHECKO, mexpayHapogHblit Koop-
OVHAUMOHHBIA KOMUTET Oif pea-
NN3auMK NONOXKEHUI [LOKYMEHTa,
KOTOpbI Ha3sbiBaeTca «MexpayHa-
POAHbIA MeXaHU3M ynpaBieHUs
TPAHCTPaHUYHBIM  MAMATHUKOM
«leopesnyeckas pyra CrpyBe»
[9]. B nokymeHTe nepeyucneHsl
3afjauM KoOMUTETa, B TOM uuChe,
VKasaHbl cnegytoume:

— OTCJIeXMBATb COCTOSIHUE CO-
xpaHHoctn nyHkToB [AC M wnc-
nosib30BaTh OMbIT AECATU CTPAH B
3alunTe, COXPAHEHMM, UCMOAb30-
BaHuu u passutum 4C;

— cobupatb exerogHble oTye-
Thl AE€CATW CTPaH, NPUHUMATbL pe-
WEeHNS U AeACTBUA HA UX OCHOBE,
COCTaBNIATb €XErojHblil UTOrOBbI
oTYeT;

— [aBaTb OpraHam ynpasne-
Hua pecatu ctpad [C pekomeH-
Jauuu no yHUGMKaLUM NPaKTUKK
yYNpaBieHna U NPUMEHEHUA yaau-
HbIX peleHunin, Kacalowmxca 3a-
WMTbI, COXPAHEHUs, UCMONb30Ba-
HUA 1 pa3sutua nyHktos [AC;

— yHuduUMpoBaTb 0COGeH-
HYIO MapKMpOBKY, pa3BMBaThb
MeXJAyHapoAHOe WCMob30BaHMe
nyHkToB [AC ans obpasoBatesib-
HbIX Llefiet 1 Typu3ma, COaencTBo-
BaTb OpPraHM3aLum HaLMOHaNbHbIX
MH(DOPMALMOHHBIX LLEHTPOB NOA-
pepxkn IAC;

— COAencTBOBaTb COXpaHe-
HWIO Ha HaLMOHANbHOM YpOBHE
apyrux nyHktoB [[AC nomumo Tex
34, KOoTOpble BKNIOYEHbI B HbIHELl-
HWIM COCTaB NAMATHUKaA;

— copelicTBOBaTb nposeje-
HUIO WUCCNefoBaHUW, fenatb fo-
CTYNHBIMW ANA WUPOKON ayfuTo-
puUK Kak uctopuyeckue, Tak u co-
BpeMeHHble [aHHble, OTHOCALLMe-
ca k I4C;

— COfeliCTBOBAThL reofesunye-
CKOMY MCMOAb30BaHUIO MYHKTOB
[OC, nnaHupoBaTb U PYKOBOAUTHL
TPAHCTPaHUYHLIMU WU3MEPEHUAMM
C NMOMOLLbIO CMYTHUKOBOIO U ac-
TPOHOMMYECKOTO 060pYyA0BAHMS.

Kpome npepctaButenent rocy-
[ApPCTBEHHbIX reofe3nyeckunx op-
raHusaumii 10 ctpaH B paboTe Ko-
MUTEeTa MOTYT Y4acTBOBaTb Mpej-
CTaBUTeNU MEXAYHAPOAHBIX Opra-
HU3auuin cepsl HayKu, TEXHUKK U
KynbTypbl (Ha npaBax OpraHu3a-
LMit-3KCNepToB), NpeacTaBuTent
06LWecTBEHHbIX  OpraHu3auuii,
pasfensowWwmnx Lenm u xenawumx
y4yacTBOBaTb B peann3auun KoH-
KpeTHbIX 3afa4. B nocnepHee Bpe-
MA NPUMNALIATCA K COTPYAHMYe-
CTBY U aKTWUBHblE YaCTHble Nuua.
linpokoe MmexpayHapofHoe Cco-
TPYAHMYECTBO NO CYyTW U No 3-
theKkTMBHOCTM Haubonee cOOTBET-
CTBYeT 3afjayaM MOJLEepKKH, T. e.
COXpaHeHWs U pa3BUTUA BCEMUP-
HOTO KynbTypHOTO 3HaveHus [AC.

YKe cnoxusliasaca Tpaguuma
npoBefeHUa KoHdepeHuuin, no-
cBAleHHbIX «[eope3nyeckoit gyre
CtpyBey», npofo/mKaeTca B pamKax
peatenbHocTn KoopanHaLMOHHO-
ro komuteta [[1C. B 2005 r. KoH-
thepeHuus npowna B PuunsHaum,
B 2006 r. — B lBeuyun [15], B
2008 r. — B JlatBuu. OuepepHas,
7-1 KOH(epeHuMs npoiaeTr B
2010 r. B JlutBe.

C 2006 r. B pabote KoopanHa-
umoHHoro komuteta no AC npu-

HumaeT ydactue CaHkT-MeTep-
Gyprckoe o06LeCTBO reofesnu u
kaptorpacum (CMN6 OMuK). B as-
rycte 2008 r. npeacTtasutens CMNo
OluK B.W. Tneii3ep npuHsan yyac-
TMe B MEXAYHApOLHOW KOHde-
peHuuMu, KoTopas cocTosnachb B
ropoge Ekabnunce — ObiBwEM
IOXXHOM KOHEeYyHoM nyHkTe «ban-
Tuinckon pyruy Crpyse [16]. OH
LOJIOXWI YYAaCTHUKAM KOHDepeH-
UMM O 3aBeplleHUM ucchefoBa-
HUA TeOAe3MYeCcKNX pe3ynbTaToB
[O0C, BbiInOAHEHHOro B paMKax
o6s3atenscta, npuHatoro CMo6
0K B 2006 r. [17]. WcxopHble
LaHHbIE MO OCHOBHbLIM MYHKTaM
«[yru CtpyBe» GblM NpenocTaB-
NEHbl Teofe3nyeckumu cayxba-
Mu 3cToHum, benopyccuu, Hopse-
run, Puunanguun, Nutesl u Jar-
Bun. K 3TumM paHHbiM Obiin fo-
6aBieHbl MaTepuanbl NpoBejeH-
HbIX paHee UCCNef0BaTENbCKUX U
NOMUCKOBLIX paboT Ha OcCTpoBe
fornang u B benopyccun [18],
CBefleHUs, HaWfLeHHble B apxu-
Bax. BbinonHeHa skcnepTu3a uc-
XO[HbIX [AaHHbIX, pa3paboTaHa
MEeTOMKA CPaBHEHWS pe3ynbTa-
T0B B.fl. CTpyBe c coBpeMeHHbIMY
LaHHbIMK, NPOBEfEHbl MaTeMaTU-
yeckue BblYMCNEHUA, cobpaH
ONUCaTeNbHbIA M UANOCTPATMB-
Hblii MaTepuan. 0630p BaxHel-
WKUX pe3ynbTaToB NpPOBefEHHOI
paboThl pa3MelweH Ha caiite
www.3d-gorod.ru, co3paHHoM B
KoHUe OoKTAbps 2008 r. MonHo-
CTblo MccnefoBaHue nyGnukyer-
€A B xypHane «BectHuk CaHkT-
Metepbyprckoro obuiectsa reo-
gesun u kaptorpacdumu» N2 6 u
paccmatpuBaeTcsa KaK COBMecCT-
Hblit BKNag uneHos KoopanHaum-
OHHOro komwuteta no [AC B co-
XpaHEHWEe NaMaTU O BblAAOWEM-
CA LOCTUXKEHWUM re0fe3nCTOB, KO-
TOpOe HaBcerga OCTAHeTCa [o-
CTOSIHMEM BCEro 4YesoBevecTBa.
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RESUME

The article is confined to the
180th anniversary of publishing
by V.Ya. Struve the results of
measurements on the first section
of  the  future  «Russo-
Scandinavian meridian arc» —
the Struve Geodetic Arc, acknowl-
edged by UNESCO as a World
Heritage site in 2005. A back-
ground of the works fulfilled on
the Struve Arc is given and its sci-
entific, practical, social and inter-
national significance is marked. A
work  conducted by the
International Coordinating
Committee, including representa-
tives from 10 countries as well as
participation of the  St.-
Petersburg Society of Geodesy and
Cartography are described.
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KANEHJAPb COBbITUI

TiomeHsb, 7-9
IX koHdepeHunsa «Unpopmaymn-
OHHble TEXHOJIOrUW B MPOEKTUPO-
BaHUMN»
O0AO «vnpoTiomeHHetTeras»
Ten: (3452) 46-32-17
E-mail: conf@gtng.ru
WNHTepreT: www.gtng.ru

- MoamockoBbe, 15-17*

IIT MexpyHapofHas KoHdepeHuma
«Kocmuuyeckas cbemka — Ha nu-
Ke BbICOKMX TEXHOJIOrUINY»
Komnanus «CoB30Ha»

Ten: (495) 988-75-11, 514-83-39
E-mail: conference@sovzond.ru
WNHTepHeT:
www.sovzondconference.ru

~ HoBocubupck, 21-23*

V MexpyHapofHas crneuuanm3unpo-
BaHHAA BbICTABKa ” Hayl{HbIVI KOH-
rpecc «FEQ-Cn6upb»
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Cubupckas spmapka, CITA
Ten: (383) 220-83-30, gon. 287
E-mail: nenash@sibfair.ru
WNHTepHeT: www.sibfair.ru

~ AHana, 22-24

VIIT Hay4HO-npaKTU4eckuii cemu-
Hap «Wcnonb3oBaHue TUC pna
yNpaBiieHNA TeppPUTOPUAMM, TO-
poAamu, NnpeanpUATUAMU
«[IATA+», «biopo Kapactpa TaraH-
pora»

Ten: (495) 254-93-35, 254-65-65
Oakc: (495) 254-8895

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

~ JlbBoB-flBOpOB (YKpauHa),

23-25*
14-7 MexayHapoAHas HayyHo-Tex-
Hu4yeckas KOHdepeHUua
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3anagHoe reopesunyeckoe o6wleCT-
BO YKpauHCKoro obuiectea reopge-
31K U KapTorpaduu

Ten: (10032) 258-27-60

dakc: (10032) 258-21-81
E-mail: ssavchuk@polynet.lviv.ua
WNHTepHeT: www.lp.edu.ua

-~ MockBa, 12-15*
3-n MexpyHapogaHbit (hopym no
CNYTHUKOBOMW HaBUrauuu
MexpyHapogaHas BbicTaBka « HaBu-
Tex-3Kkcno-2009»
MpodeccnmoHanbHble KoHdepeH-
umu, UBK «3IKCMOLEHTP»
NHTtepHet: www.glonass-forum.ru,
www.navitech-expo.ru

-~ MockBa, 25-27*

MexpayHapoaHas  KoHdepeHuus
«leope3un, kaprorpacua u Ka-
pactp — XXI Bek»

MUUTArK

Ten/dakc: (499) 763-34-45
E-mail:
anniversary230@miigaik.ru
WHTtepHeT: http://230.miigaik.ru
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WHTEPHET-PECYPChbI

NHTEPHET-CAMNT 3A0 «APKOH»
(WWW.ARK-ON.RU)

12 HoAGps 2008 r. KoMNaHusA
«ApKOH» OTKpblJa HOBYIO BEPCUIO
caiira.

CaifT KoMnaHWn npepcTaBieH B
COBPEMEHHOM  [M3aliHe, €ro
CTPYKTypa CTana AWHaMKUyHee, a
HaBuraums — ygobHee. Calit xo-
pOWO CTPYKTYPUPOBaH, CHabXeH
CCbIIKAMK, C MOMOLLbIO KOTOPbIX
NOCeTUTENb MOXKET NIErKO NepenTy
K MHTepecywolen ero MHbopma-
uMm o6 ycnyrax, npepfoctaBnse-
MbIX KOMNaHuWel, BUAAx feAaTeNb-
HOCTW U KOHEYHOW NpOayKLUN.

Ha rnaBHOM cTpaHuue npeg-
CTaB/ieHbl NATb pa3genos: «Kom-
naHua, «lMpecc-ueHTpy, «lpoek-
Tbl», «Matepuansly, «KoHTaKTbI»,
a TaKXXe OCHOBHble HanpasieHua
LOeATeNbHOCTH KOMMAHUK:

— C03JaHue reonHdopmaum-
OHHbIX U MH(OPMALMOHHBIX CUC-
TeM NOAJEPKKM NPUHATUA peLle-
HUN

— BO3AVIIHOE Na3epHoe CKa-
HUPOBAHMUe;

— HaseMHOe na3epHoe CKa-
HUpOBaHWe;

— a3pohoToCbeMKa BbICOKOTO
paspeleHus;

— COBpeMeHHas reopajapHas
CbeMKa;

— UHXUHUPUHTOBbIE (YHK-
LMU NPU U3bICKAHUAX.

Takxe Ha rnaBHOW cTpaHuue
calita pa3melleHbl TeKyliue Ho-

IR B HHE S
eI R AT
PRLBHHI

BOCTW KOMMaHMW, Kacaloluecs
NpPOU3BOACTBEHHON Cepbl.

~ KomnaHusa

Paspen copepxut uHdopma-
LIMI0 O HANPAB/IEHUAX AeATebHOC-
TN KOMNAHUW, UCTOPUM CO3AAHMS,
LOCTUXEHUAX W CBELEHUS O ee
napTHepax. 3[ecb e MOXHO 03-
HaKOMUTLCA C JIMLEH3UAMM, fato-
WMMKU NPpaBO KOMNAHUKU Ha OCylLle-
CTB/IEHWE reofie31yecKoil U KapTo-
rpachmyeckon feaTenbHOCTU.
~ Mpecc-ueHTp

B 3Tom paspene pasmelieHa
KpaTkas WHdopMauus o 3aBep-
WEHHbIX MPOEKTaX, y4acTuu co-
TPYLHWKOB KOMMAHWUKU B BbICTaB-
Kax u KoHtepeHuuax. OTcropa
MO3HO NONYYUTb AOCTYN K Ny6u-
Kauusam ctateil COTPYAHUKOB KOM-
naHuu, pasmeLLeHHbIX B npecce.

B et g -

~ [poeKTbl

CTpaHuua cOpepXuT nogpob-
HbIi MepeyeHb NPOEKTOB, B Bbl-
MOMHEHUM KOTOPBIX MPUHUMANU
yyacTe COTPYAHUKM KOMMaHUMU.
MpoeKTbl CHaGXeHbl MOAPOGHbLIM
onucaHueM, BKIOYaoWmUM nepe-
YeHb BbINOIHEHHbIX paboT, MaTe-
puanos, nepefaHHbIX 3aKaszuu-
Kam, u cdoTorpaduin, unnCTpu-
pyloL X 0COBEHHOCTU NpOeKTa.

~ Marepuansl

[fonb3oBarenn canta umeioT
BO3MOXHOCTb CKauyuBaTb BU-
LE0PONUKKM, UANICTPUpPYIOLLMNE
neATenbHOCTb KomnaHuu. Bce
JEeMOHCTpPaLMOHHbIE MaTepua-
Nbl, MpefCTaBiAeHHbIe Ha caiiTe,
CO3/aHbl COTPYAHUKAMMK KOMMa-
HWW B paMKax pasjnyHbIX Npo-
€KTOB.

~ KoHTaKThbI

CTpaHuLa COLEPKUT KOHTAKT-
HYI0 MH(OPMaLWIO, BKITIOYAIOLLYIO
agpec, Homep TenedoHa u dakca,
3NEeKTPOHHYIO NOYTY, CXeMy Npo-
e34a M pexum paboTbl Komna-
HUW. MmeeTcs dopma o6paTHoil
CBA3M, C NOMOLLbIO KOTOPOW no-
ceTUTeNU MOryT OTNpaBAATb CO-
00LLEeHNs Ha INEKTPOHHbIN agpec
aAMUHMCTpPATOpa CaliTa.

M.A. CrapueHKo, cneynanuct

Nno CBA3AM C 00LECTBEHHOCTbIO

KOMNaHuu «ApKOH»
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