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VYBaxaemblie konnern!

3T0T HOMep XKypHana, NOCBALEHHbIA «[IHi0 pabOTHUKOB MOPCKOrO U peyHoro oTa», OTKPbIBAET 3aMeCTy-
Telb pykoBoguTens PeyHoit agpMuHucTpaumm Mockosckoro 6acceiiHa K.C. Opnosuy-Ipyakos, umewowmii 60b-
WOM NPaKTUYECKMIl OMbIT B 0671aCTU HAaBUTrALMOHHO-TAPOrpatuyeckoro obecneyequs (HI0) nnaBaHus Ha BHy-
TpeHHUX BOLHBbIX NyTAX Poccuiickoii Pepepaumu (c. 4). OTmeyas BaxHyto ponb HIO ans obecneyeHus besonac-
HOCTM CY[OXOACTBA, OH YKa3blBAET HAa HEM30EXHbIN Nepexof, B OyAyILEM C BU3YaNnbHbIX CUCTEM OPUEHTUPOBAHUS
NNaBaHWA Ha BHYTPEHHUX BOAHbIX MYTAX HAa CMYTHUKOBbIE METOAbl HAaBMraLMW C UCMOAb30BAHUEM LiNGDPOBbIX
PEYHbIX HAaBUTALMOHHbIX KapT U COBPEMEHHBIX LIU(POBLIX PaZMN0IOKATOPOB.

CnepyeT OTMETUTb, YTO anpesb-utoHb 2005 r. Gbl HACHILWEH MEPONPUATUAMM, KacaloLWUMUCA BONPOCOB NpU-
MEeHEeHMs CMYTHUKOBbIX TEXHONOTNIA B MOPCKOIA, PEYHOI1, Ha3eMHON 1 BO3AYLWHOW HaBuraunu. Beictynatowme Ha
Bcepoccuitckom cemuHape «HaBuraumoHHo-rugporpaduyeckoe obecneyeHne ycaoBuil naaBaHns Cyaos B ak-
BaTOPWAX MOPCKMX U PeYHbIX MOPTOB, Ha Tpaccax CeBMOpNYTH, MO BHYTPEHHUM BOAHBIM nyTaAM» (12—14 anpens,
CaHkT-MeTepbypr) oTmeyany, 4yto B HIO nnaBaHWs HEOGXOAMMO KOMMIEKCHOE BHEAPEHNE CMYTHUKOBbIX HABM-
rallMOHHbIX TEXHONOTUI, CO3AaHMEe 6aHKa LAaHHbIX LM(POBbIX INEKTPOHHbIX HABUTALMOHHBIX KAPT U CUCTEMbI UX
MOCTOSHHOW KOPPEKTYpbI, 0becneyeHne HOPMATUBHO-NPABbIMU JOKYMEHTaMU C YYETOM LEeNCTBYIOWMUX MEXLY-
HapOAHbIX CTaHAAPTOB, COBEPLIEHCTBOBAHWE CMCTEMbI MOAFOTOBKM W NepenoAroToBku kaapos. Ha cemuHape
TaKxe 00palyanoch BHUMAHME Ha HEOOXOAMMOCTb rOCYAAPCTBEHHOrO M YacTHOro napTHepcTea B o6nactu HIO
nnaBaHWA CYAOB KaK Ha MOpe, Tak U Ha BHYTPEHHUX BOAHbIX MYTAX.

Ha coctosBueiics 28 nioHs konnerunm MuHtpaHca Poccun (c. 32) 6110 OTMEYEHO, YTO OFHUM U3 Hanpase-
HWi1 NoBbIWeHUs 3 heKTMBHOCTU U KayecTBa paboT no HIO nnaBaHUs Ha BHYTPEHHUX BOAHLIX NyTaX PO moxer
ObITb MpUBNEYEHHME K 3TUM paboTam npeanpuaTuit Pockaptorpacuu. A npu pa3paboTke HOPMATUBHBIX AOKYMEH-
TOB, B MEPBYI0 04Yepefb, TPeOyeTcs onpefenuTb Te HOPMATUBHO-NPABOBbIE aKTbl, KOTOPbIE pa3pabatbiBaloTCA 3a
cuet denepanbHoro 610XKeTa, U Te, KOTOpble Pa3pabdaTbiBAIOTCA 3aUHTEPECOBAHHbBIMU YYACTHUKAMM 3TOMO BUAA
feaTenbHocTu. focynapcTBo Npu 3TOM JOMKHO B3ATh Ha Ce6s MH(OPMALMOHHOE U METOAMYECKOE 0becneyeHune
3TOro npolecca, 06ecneyns eAUHCTBO apXUTEKTYPbI U COfEPXKaHUA BCEil CUCTEMbI HOPMATUBHO-MPABOBbIX AKTOB.

Heo6x0anMMOCTb rocyaapcTBEHHOr0 HOPMATMBHO-NPABOBOrO PeEryNupoBaHus B cepe aBTOMOOUNbHOI HABM-
raumu B Poccum o6cyxaanu y4acTHUKM CEMUHApa, npoBeaeHHoro MuHTpaHcom Poccuu, PockapTorpadueit n Ac-
couunauueit EBponeiickoro busHeca B P® 17 utoHs (c. 32).

0 ToMm, 4TO MOKa He CO3[aH MexaHW3M rocyAapCTBEHHOr0 HOPMATMBHO-NPABOBOrO PeryanpoBaHuUs, rOBOPUT
n dakt nosenexus MocraHosnenus Mpasutenbctea PP ot 9 utoHsa 2005 r. N2 365 «06 ocHalieHUn KocMuyec-
KWX, TPAHCMOPTHbIX CPEACTB, @ TaKXKe CPefCTB, NpeHa3HaYeHHbIX A1A BbINONHEHNUS reofie3nyecknx 1 KafacTpo-
BbIX paboT, annaparypoi cnyTHukosoi Hasurayum [NIOHACC uaun [MIOHACC/GPS». B MoctaHoBneHun aeknapu-
pyetcs 61aropofHas Lenb «...noBblleHUs 3heKTMBHOCTY yNpaBneHus ABUKEHUEM HA BO3LYIIHOM, BOGHOM U
Ha3eMHOM TPaHCMOPTe, YPOBHA 6€30MaCHOCTU NePeBO3KM NACCAKMUPOB, CMELMaNbHbIX U ONACHbIX FPY30B, a TakK-
)Ke COBEpLUIEHCTBOBAHUSA reofe3nYecknx U KaaacTpoBbix padoT ...». TeM He MeHee CoAepKaTeNnbHas YacTb Bbl-
3bIBa€T MHOTO BOMPOCOB: «YTO Aenatb ¢ paHee NPUOBPETEHHBIMU U YCMEWHO GYHKLMOHMPYIOWMUMI CMYTHUKO-
BbIMW npuemHukamum GPS?», «bymer nu paspeweHo ucnosnb3oBaHue EBponeickoil CnyTHUKOBOW CUCTEMbI
Galileo?» u ap. Komy cnepyet 3agaBatb Bonpochl? Befb HU OAHO M3 BEOMCTB He B30 Ha ce6s OTBETCTBEH-
HOCTb 33 COAEpKaTeNbHyto YacTb [locTaHOBNEHNSA. BeposTHO, HAacTano Bpems, KOraa B npeambyne NocTaHoBe-
Hui1 MpaButenbcTBa PO gomkHbI 6bITb YKa3aHbl MMHUCTEPCTBA UAU OPraHWU3aLum, NO MHULMATUBE KOTOPbIX 3TH
NOCTaHOB/EHNA NOLTOTOB/EHBI.

B 3TOM HOMepe XypHana B pyopuke «TexHONOrUU» NpeaCcTaBieHbl:

— TEXHOJIOrMM TOYHOTO NO3nLMOHKUpoBaHMA: Moving Base RTK — mMeToAMKa BbICOKOTOYHOTO B3aUMHOIO No-
3ULMOHUPOBAHUA MOPCKUX CYAOB (C. 8), WMPOKO3OHHbIE CUCTEMbI CMYTHUKOBO AnddepeHLnanbHON HaBura-
umu (c. 12) u uHTerpanbHole HaBuraynoHHele komnaekcsl GPS/IMU (c. 37);

— aNropuTM 1 NporpamMMHoe obecneyeHne 4ns NOCTPOEHMUs LndpoBbix Mofenei penbeda no LMdpoBbIM TO-
norpacduyeckum kaptam (c. 15) 1 no cTepeocKONUYECKON MOfeNN MECTHOCTH (C. 22);

— OMbIT N0 CO3AaHMI0 NNaHOBO-KapTorpadmyeckoil ocHoBbI roposa JleHcka (c. 25);

— UCMNOb30BaHWe OAHOYACTOTHOO reofe3nyeckoro cnyTHMKoBoro npuemHuka GPS Stratus (c. 43);

— TeXHUYeCKne XapaKTePUCTUKM KOCMUYECKUX CHUMKOB BbICOKOTO pa3pelueHns, NojyyaeMblx CO CMYTHUKOB
cepuu SPOT (c. 19);

— OMH W3 BO3MOXHbIX MOAXOA0B K PAacyeTy TOYHOCTH BbINOJHEHUSA TONorpaduyeckux CbeMoK B MacluTabe
1:200 u kpynHee (c. 47).

B pybpuke «[lyTewecTsue B UCTOPUIO» HAYMHAETCA NYOAMKALMUA CEpUM CTaTeid, MOCBAWEHHbIX UCTOPUM CO-
34aH1sA U COBPEMEHHOTO COCTOSHUA POOOTU3UPOBAHHBIX NEKTPOHHbBIX TAXEOMETPOB HA MpUMEpe 060pyAOBa-
HWS, BbIMycKaeMoro komnaHuamu Leica Geosystems u Trimble Navigation (Geotronics) (c. 51).

B py6puke «MHTepHET-pecypchl» NpeAcTaBaeHbl U3[aHNS, NOATOTOBNEHHbIE HA OCHOBE AaHHbIX, COOPAHHbIX
C ucnonb3oBaHuem ViHTepHeT-TexHonorui (c. 56).

Pepakuus xypHana «leonpotu» uHdopmupyeT 06 u3mMeHeHun ¢ 1 aBrycta 2005 r. No4YTOBOrO ajpeca:
117513, MockBa, JleHuHckuit np-1, 135, kopn. 2 v Ten: (095) 223-32-78.

Pepakuus xxypHana
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Pepakuusa npuHocut 6naroaapHocCTb
OpraHu3auuAM U KOMNAHUAM,
NPUHABILUMM Y4acTUe B NOATOTOBKE
JKypHana:
lpynna komnanuit «feotexHonorumy, Hewlett
Packard, «HaBreokom», LaserBuild,
«leocTpoitu3bickaHusy, Sokkia, «leo-Hagup»,
MockoBckoe npeactaButensbcTeo Trimble
Navigation, «feotpeiny, «leollonuroxy,
Consistent Software, MMPUH,
«MpomHedTerpynn», «GPScomy, «CoB30HAY,
«Tanka-T[AB», LleHTp npuknagHoi
reopuHamuku, «MPANM TPYMy, «3CTN MAM»

Yuypeputeno u wed-peaaxkTop
B.B. powes

[naBHbIN pegakTop
M.C. PomaH4YMKOBa

PenakTop
T.A. KameHcKas

[lepeBof aHHOTALMI cTaTeN
E.b. KpacHoneBueBa

[ln3aitH MakeTta n 0610XKH
U.A. MetpoBuy

Ha nepBoii cTpaHuue 0610KKU —
toTorpaduu npubopoB, NpefocTaBaeHHble
komnaHuenn «<HABVKOMy, n pparmeHT
PEeYHOIl KapTbl, NPEAOCTABAEHHbI
KomnaHuei «Capory.

Pepakuus:

MoyToBelit agpec: 117513, Mocksa,
JleHnHckuni np-1, 135, kopn. 2
Ten/dakc: (095) 223-32-78
E-mail: info@geoprofi.ru
www.geoprofi.ru

Mepeneyatka maTepuanos 6e3 paspeLieHus
pepakumuu 3anpeuaetcs. MHeHne pepakuuu
MOXET He COBMafaTh C MHEHMEM aBTOPOB.
Penakuus He HeceT OTBETCTBEHHOCTU 3a
cofiepxKaHue peknamMHon nHbopmalmu.

XypHan 3apeructpupoBaH B MuHneyatu
Poccuu. CBupetenscTBo 0 peructpawuu
M Ne 77-14955 ot 03 anpensa 2003 r.

I'Iepmo;wquocn; n3aaHna —
wecTtb HOMEPOB B rof.

WHAeKc ansa NOANUCKMN B 06beAUHEHHOM
KaTtanore AreHtctBa «Pocnevatb»: Poccus,
ctpadbl CHI un bantun — 85153.

Tupax 5000 3K3.
LleHa cBo6opHas
Homep nognucaH B neyars 08.06.2005 r.

lpeaneyaTtHaA NOAroToBKa
W3patensbctBo «MpocnekT»

Meuyatb «TexHonorus LLO»
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BEpeHt O'Murep, CaiimoH Jlaiit6aam
METOAUKA BbICOKOTOYHOIO RTK-MO3ULUWOHUPOBAHUA
MOPCKUX CYA0B

E.N. CyHuukmii
LUMPOKO30HHbIE CUCTEMbI CNYTHUKOBOM
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NOBbIWEHUE KAYECTBA MOJENEN PEJIbE®DA MECTHOCTH,
CO3JAABAEMbIX MO LUM®POBbLIM TOMOrPA®UYECKUM KAPTAM

M.A. BoncyHoBckuin
CUCTEMA CNYTHUKOB 1133 SPOT

A.N. Anyunos, B.b. Kekennpse
TEXHOJOTUA NOCTPOEHUA PENbE®A MECTHOCTU
HA LUdC «TATKA»
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NPOPECCUOHANbHLIA NPA3JHUK

HABUTALIUOHHO-
rTMAPOrPAOUYECKOE OBECMEYEHUE
NNABAHUA CYAO0B MO BHYTPEHHUM
BOAHbIM NYTAM POCCUU

K.C. OpnoBuu-TpyakoB (PeuHas agMuHucTpauus MockoBckoro 6acceiiHa)

B 1953 r. okoHuun JleHuHrpagckoe peyHoe yuumnuwe MuHuctepctea mopckoro u peyHoro cota CCCP no
CNEeLNanbHOCTU «TUAPOTEXHUK», B 1958 . — ruAPOTEXHUYECKW dakynbTeT JIEHUHTPAACKOTO MHCTUTYTA
BOAHOMO TPAHCMOPTA MO CMeLUanbHOCTU KUHXEHeP-TUAPOTEXHUK». Mocne OKOHYAHWUA WHCTUTYTa pabotan B
CepnyxoBCKOM TEXHWYECKOM y4acTKe YnpaBneHws KaHana um. Mocksbl, ¢ 1969 r. — B YnpaBneHuu KaHana
uM. Mockssl, ¢ 1973 r. — 3amecTuTenb HavyanbHKUKa [NaBHOro ynpaBneHMs BOJHBIX NyTEA U FMAPOCOOPYIKEHUN
MuHuctepctBa peyHoro dnota P@. C 1997 r. no Hactoslwee BpemMs — 3aMecTuTeNb pyKoBopuTens PeyHoii
afMuHUCTpauum MockoBckoro 6acceitHa MuHTpaHca Poccuu.

Peunoit TpaHcnopT asnsetca
4aCTbio efMHO TPAHCMOPTHOM CU-
cTembl Poccumn v BHOCUT cyliecT-
BEHHbI BKAA B obecneyeHue no-
TpebHOCTei HaceneHus u oTpac-
Neil 3KOHOMUKN B TPAHCMOPTHbIX
ycyrax, rofoBoii 06bemM KOTOpbIX
B HacTosllee Bpems COCTaBnseT
Gonee 122 mnH T rpysa. besonac-
HOCTb CYLOXOACTBA Ha BHYTPEH-
HUX BOAHbIX myTax Poccun npota-
XeHHOCTbIo 0Kono 100 Thic. KM
obecneynBaeTcs 3a CYET UCMpaB-
HOTO TEXHWYECKOro COCTOAHUS,
COZlepaHUsA U OCHaLLEHWUs CyRoB,
KOMMNEKTOBAHUSA 3KMNaXen Kga-
NMOUUNPOBAHHBIMM KaZpaMu u
HaBMUrauMoHHO-TuAporpaduyec-
Koro obecneyeHns nnaBaHus.

foBops 0 COCTOSHMM napka
tnota, cocTosuero u3 6onee Yem

30 ThIC. CYA0B, XOTENOCh Obl OTMe-
TUTb U3MEHeHUs, NpousoLlewne
3a nocnefHue 15 net n oKasaslue
CyWeCTBEHHOe BAWAHME Ha opra-
HU3aLMI0 M TEXHONOrMKU PaboT Mo
obecneyeHuto 6GesonacHocTu cy-
poxopcTea. lMocne npeobpasosa-
HUA NpefnpuUATUIA peyHoro cnoTa
B aKLIMOHEPHbIE U YACTHbIE KOMNa-
HUM 33 obecneyeHne UCMPABHOTO
COCTOAAHMA U COBPEMEHHOE TeXHM-
yecKoe OCHalleHWe CymoB CTanu
0TBEYaTb CYLOXOAHblE KOMMaHWMK,
a He rocypapcTeo. B ®egepanbHom
3aKoHe ot 7 mapta 2001 r. N2 24-
®3 «KopeKc BHYTPEHHErO BOSHOTO
TpaHcnopta Poccuiickoit Pepepa-
LMy 3anncaHo, 4To 6e30nacHoCTb
CYAOXOACTBAa [JOMKEH obecneyn-
BaTb cypoBnagenel. [lpu 3tom
ocoboe 3HayeHue npuobpertaer
OCHallleHMe CyLoB COBPEMEHHbIM
pafMonoKaumnoHHbIM 060pyROBa-
HWEeM LA MJaBaHWA B YCIOBUAX
OrpaHMyeHHO BUAMMOCTU W BHe-
LpeHune CpefCcTB CNYTHUKOBOW Ha-
BUraLuu.

KanutaHoB n wTypmaHOB peu-
HbIX CYAOB rOTOBAT chepyolyne
yyebHble 3aBefeHus: Cankt-lMe-
Tepbyprckuii yHUBEpCUTET BOA-
HbIX KOMMYHUKaLKi, MocKkoBCKas,
Bomkckas n HoBocubupckas ro-
CyAapCTBEHHbIe aKafeMunn BOGHO-
ro TpaHCnopTa, a Takxe okono 30
CPefHUX y4yeOHbIX 3aBefeHui.

Mpu obueit ya0BAETBOPUTENLHOI
NOArOTOBKE CMeuuanucToB BO-
npocam MCMoNb30BaHUA CRYTHU-
KOBbIX HaBUTaLMOHHBIX CUCTEM
yhoenseTcs HefoCTaTouHOEe BHUMa-
Hue. Kpome Toro, cnepyet oTme-
TUTb, YTO NPU BCEN BAXKHOCTU U
NnepcnekTUBHOCTM UCMONb30BA-
HUSA TPEHaXepoB B y4e6HOM npo-
Liecce, B TOM Yucie nNpu noeblwe-
HUM KBaNU(UKALUK, U3yYeHUe U
3HaHWe CcrneuuanbHbIX NOUMA He
VTPaTUNO U He yTpaTUT CBOEro
3HayeHus.

be3sonacHocTb Ha ¢tnoTe, Kpo-
Me BbICOKOII KBanuuKaLmm cyno-
BoauTenei, Tpebyet cobniofeHus
CTPOroi AWUCLUNAUHBI, NOPAAKA W
OTBETCTBEHHOTO OTHOLIEHUSA K Jie-
Jy. 3TO YMCTO YenoBeyeckue Ka-
yectBa. bonbwe Tpetn npoucuwe-
CTBMIA Ha pe4HOM hnoTe Npomcxo-
LWT N0 NPUYMHE XaNaTHOCTH.

HaBuraumoHHo-rugporpadu-
yeckoe obecneyeHue nnaBaHus
3aK/0YaeTcs B NPOBEAEHUMN U3bl-
CKaTeNbCKUX U NPOMepHbIX paboT
no 0603HaYeHWI0 Ha MeCTHOCTM
CY[OBOTO XOfA Ha peKax U Bojo-
XpaHWUAULLAX, PACCTAaHOBKE NAaBy-
4ux M 6eperoBbiX HABMUraLMOHHBIX
3HaKOB, NPOBELEHUU JHOYrNYOU-
TENbHbIX,  [HOOYUCTUTENbHBIX,
TpanbHbIX PaboT, CO34aHUM U KOp-
peKType HaBUrauMoHHbIX (noy-
MaHCKMX) peyvHbIX KapT.
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®pazmeHm GymaxkHol HABU2AUUOHHOU
Kapmbl, u30aHHOU nonuzpaguyeckum cnocobom

XU3Hb pekn He moxoxa Ha
XW3Hb MOPSA: €e Pycao NOCTOAHHO
MeHseTcs. Mo3atomy Heobxopumo
CUCTEMATUYeCKN BbIMONHATL pa-
60Tbl N0 NpuBeAeHNI0 B NOPAZOK
CYLOBOrO XO[ia, NPaBUbHOM pac-
CTaHOBKE W CBOEBpPEMEeHHOIl ne-
pecTaHOBKe HaBWTaLMOHHbIX 3Ha-
KOB, 06ecneyeHunto X UCNpaBHOTo
LENACTBUA C Yy4yeToM NpPOUCXOfSA-
WMx pycnosbix npoueccos. B ne-
puoA MON0OBOAbA MepecTaHOBKA
3HAKOB NPOUCXOAMT NPaKTUYECKM
€Xe[HeBHO, 0COOEHHO Ha CBO-
OOLHbIX peKax, Korga amnauTyfa
koneGaHus  BOAbl  AocTUraer
10-15 m u pycnosble npoueccel
WAYT Hanbonee MHTEHCUBHO.

N3bickaTenbckumm u npomep-
HbIMW PabOTaMu B CyLLECTBYIOLEM
(PefepanbHOM areHTCTBE MOPCKO-
ro U peyHoro Gnota 3aHMMaloTCA
ABe opraHusauumu: no tpacce Ce-
BEpPHOr0 MOPCKOrO MyTW, MOAX0A-
HbIM KaHanam u noptam — OIYMN
«Mmpporpaduyeckoe npepnpus-

®pazmenm yugposol (3n1eKmpoHHoU) peyHol
Hasu2ayuoHHOU Kapmoi

Te» u no Tpacce Cesmopnytn —
7 ero ruapo6as; no BHYTPEHHWUM
BOAHbIM MyTAM OT XabapoBcka Ao
KanuHuHrpapa — 15 rocymapct-
BEHHbIX 6acceitHoBbIX ynpasne-
HWUN BHYTPEHHUX BOLHbLIX NyTei K
cypoxopcta n OryMN «KaHan ume-
HWU MoCKBbI».

Mo matepuanam MHXEHEPHbIX
U3bICKaHMIA GacceitHOBbIX ynpas-
JIeHUI COCTaBNSAITCA W U3[AOTCSH
OyMaXKHble peyHble HaBUraLWOH-
Hble KapTbl nonurpatuyeckum
cnoco6om (puc. 1), B OCHOBHOM Ha
LleHTpanbHOI KapTorpaduyeckoil
tabpuke BM® (CaHkt-MeTep-
6ypr). OHM JOMXKHbI, KOHEYHO, U3-
[aBaTbCA 3HAYMTENbHO Yalle, YyeMm
3TO AenaeTca B HacToAlLee BpeMms:
NepuMofMYHOCTb U3AAaHUSA KapT Co-
cTaBnseT B syywem cnyyae 8-10
neT, a B xygwem — 20 u 6onee.
CoKkpalueHne CPOKOB CO3faHUA U
06HOBNIEHMS BGYMAXHBIX W 3/EK-
TPOHHbBIX PEYHBIX HAaBUrALMOHHbIX
KapT BO3MOXHO 3a CYeT nepexoa
Ha uudpoBbIE TEXHONOTUW NpU
NPOBEAEHNN WHXKEHEPHbIX W3bIC-
KaHwii, npoMepHbIX paboT u pac-
CTaHOBKE HABUTALMOHHbLIX 3Ha-
KOB. 3TO eiMHCTBEHHBIN NyTb pas-
BWUTUS, MOCKOJbKY B Gankaiwue
rofbl HeumsbexHo OymyT CoKpa-
WaTbCA CPEACTBa, BbiAensemble U3
tenepanbHoro 6loaxera Ha co-
AepxaHue BoAHbIX nyTeit. llocTe-
NeHHO MoryT GbITb NIMKBUAMPOBA-
Hbl BCE HAaBUTaLMOHHbIE 3HAKW, U
nnaBaHue CyLOB OyAeT ocyLiecTs-
NATLCA TONBLKO C UCMOJb30BaHNEM
CMYTHUKOBLIX  HAaBUFALMOHHBIX
TEXHOJIOTUIA MO 3NEKTPOHHbLIM Ha-
BUraLMOHHbIM KapTam. Pacxopbl
Ha WX npuobpeTeHUe U OCBOEHUe
OymyT nepenoxeHsl ¢ nney depe-
panbHoro GlofKeTa Ha nieyn cy-
LOXOJHbIX KOMNaHWii, B TO BpeMms
KaK 3N1eKTPOHHbIE HABUTALMOHHbIE
KapTbl noka GyayT co3faBathea 3a
cyeT depepansHoro brogxkeTa.

lepBOoHauYanbHO Npu nepexoge
Ha UMdpoBble TEXHONOMMK CO3Aa-
HUA PEYHbIX 3MEKTPOHHbIX KapT
(puc. 2) Bce paboTbl No HaBura-
LMOHHO-TugporpatnyecKkomy
obecneyeHnio LOMKHBI 6bITb Npo-
NUCaHbl OTAENbHON CTPOKOI B de-
AepanbHoM GlomkeTte. [ns Toro,

4TOObI MCKIOYNUTL MOHOMONUIO B
CO3LaHUM W NOALEPKAHWUM Ha
YPOBHE COBPEMEHHOCTU PEYHbIX
KapT, uenecoobpasHo npueiekatb
Ha KOHKYPCHOW OCHOBE YacTHble
npodeccuoHanbHblie KOMNAHWK,
MMelLMe NPAKTUYECKUIA ONbIT,
Hanpumep, Takue Kak «CBapor,
«C-Map»  (CaHkT-MeTepbypr),
«MopuHTex» (CaHkT-MeTepbypr)
u op. YacTHoW KoMnaHum gns co-
30aHNUA PEeYHbIX KapT Heobxopu-
MO, B NepBYIO0 04epefb, UMETb KBa-
NMBULMPOBAHHBIX CMELMUANUCTOB,
pasbupamlmuxcs He TONbKO B
NpoMepHbIX paboTax, HO U B Mpo-
rpaMMHO-MaTeMaTuyeckom obec-
neyeHun Ans KamepanbHoii obpa-
0OTKM M co3haHus 6a3 [aHHbIX
umndpoBbIxX KapT. Mpu 3ToM Heob-
X0[MMO CcOGMIOCTM BCE (hopMab-
HoCTU: nonyuuTb nuueHsuto OCb un
nuueHsuto PockapTorpacuu, co-
rnacosaHHyto ¢ F'YHuO MO P®. Ha
3Ty NpoLeAypy, Kak npasuno, Tpe-
Oyetcs 4-5 mecaues. B HacTos-
liee BpeMs KOMMYECTBO YaACTHbIX
KomnaHwuit B Poccuu, KoTopsle co-
6niopatot TpeboBaHus No co3faa-
HUIO HAaBUTALMOHHBIX MOPCKUX U
peyHbIX KapT, He npeBbiwaet 10.

Ha BHyTpeHHMe BOAHblE NyTH
Poccu HaumMHaloT NOABAATLCA B
nopsgke 3KcrepumeHTa Heodu-
UManbHble LUpPOBbIE HaBUraLm-
OHHble KapTbl, 33 KOTOpPble HUKTO
He HeceT OTBeTCTBEHHOCTU. OHU
OXBaTbIBAIOT NPUMEPHO 2 ThIC. KM
BOAHBIX nyTeld: peku Hesa wu
Cupb, Jlapoxckoe u OHexckoe
03epa, PbiGUHCKOe BOZOXpaHUNU-
le, YyacTb BoTkuMHCKOro BofoXpa-
HUIMILA M y4acToK peku Bonru ot
Yebokcap go Bosrorpaga. Y atux
KapT ecTb HefOCTaTOK: HeToYHas
NNaHOBO-BbICOTHAS OCHOBa.
OnbiTHas 3KcnayaTauuMsa nokasbi-
BAET, YTO eCTb y4acTKW, Korga Ha
cucTeme 0TOOGpaXKeHMs NoKasbiBa-
eTcs, Y4To Kopabnb uaeT no bepe-
ry. OHU TpebyioT KOppeKTypbl U
npuBA3KK K focyaapCcTBEHHON re-
opesuyeckoit cetn (ITC) ¢ wuc-
nosb30BaHUEM TOYHbIX reofesu-
YecKux npubopos.

Ecnu obpatutbcs K MMpoBOMY
OMbITY, TO MOXHO OTMETUTb, YTO Ha
peke PeitH (fepmaHus) ectb He-



NPOPECCUOHANbHLIA NPA3JHUK

CKOJMIbKO Y4YaCTKOB, Ha KOTOpble HaBWUTraLWOHHbIE MNPUEMHUKMU B
co3faHbl LMQPOBbLIE KapTbl BbICO-  Mpolecce cynoBoxaeHua. N ecau
Koro KauyectBa. AHanoruyHole 10 net Hasaf NPUXOAUNOCH pPa3b-
KapTbl umetoTca Ha peku CBATOrO  ACHATbL, YTo Takoe «GPS», To cero-
JlaBpeHTns B KaHage n Muccucu-  BHA 3TO NOHATME yXKe CTano npu-
nu B CLUA. Ho 06meH nHdopmaymn-  BblYHbIM. TaK MHOTMe cyaa Mexay
eii c gpyrumu ctpaHamu no noaro-  CaHkT-MeTepbyprom u MockBoi
TOBKE W COCTOB/IEHWIO PEYHbIX HAa-  NAaBaloT C NPOCTeNLNMM HaBuUTa-
BUFALMOHHbIX KapT Yy HaC He opra-  LMOHHLIMU NPUEMHUKAMU NPOU3-
Hu30BaH. XoTa EBponeiickoe 3ko-  BopcTBa KomnaHuii Garmin (CLUA)

Homuyeckoe coobuwectso u Ko- — puc. 4w Furuno (AnoHus), cto- . .

. KOM6UHUp080HHqu CNYMHUKOB8bIU NpUEMHUK
Mmuccus no PeitHy nuiTatotcs npu-  umocTbio 10-15 Thic. pyo. IOHACC/GPS komnanuu «Haguc» CH-3101
B/leYb rocyfapCTBEHHbIE CTPYKTY- Mo depepanbHoOi Lenesoil

pbl K 06MeHy onbiToM. Ham mewa-  nporpamme «Inob6anbHas HaBura- paboT 6e3 ROCTAaTOMHOMO NpaBo-
0T aAMUHUCTPATWBHble MepecT- LMOHHaA cucTema (2002-2011)»  gopg perynuposanus. Kpome pe-
POIKM, KOTOpble He MO3BOIAIOT ~ AGNAIOTCA MOMBITKM UEHTPANU30-  yeupq HTC Pocpeudnota ot
CMCTeMaTUYeCKN y4acTBOBaTb B BAHHOMO (MHAHCMPOBAHUSA 3aha4  og cenTABPS 1999 I. HUKAKMX BO-
3TUx paboTax. MOBBIWEHNA TOYHOCTW HaBUraLnUm

B Hactosuee Bpems ans npo- Ha BHYTPEHHUX BOAHBIX MyTAX.
BeleHMs HaBuraumoHHo-ruapo- OAHAKO peanbHOro noBbIWEHUA
rpaduyecknx paboT Ha pPeYHOM TOYHOCTW 33 CYET MUCMONb30BAHMA
tnote P® wucnonbsylorca Bcero  AnddepeHuUnanbHblX NOMNPaBoK
TPU KOMOUHMPOBAHHBIX CMYTHU- OT MOPCKUX PaAMOMAAKOB MOKa
KOBbIX HABUIALMOHHbLIX MPUEMHU-  MONYYUTL He ypanock. Llenenes-
ka [NIOHACC/GPS komnaHuu «Ha-  cKas KOHTPOJIbHO-KOPPEKTUPYIO-
BUC» CTOMMOCTbIO 150-200 Thic. Was ctaHuua (PuHcknii 3anuB) B
py6. (puc. 3). 1Ba M3 HUX NOCTaB-  MOCTOAHHYIO 3IKCMAyaTaluuio He
NeHbl Ha NPOMEpHbIE KOMMAEKCh — BBEAEeHa U 0 Cux nop paboTaeT B
«TpaH3ac» B CaHkT-leTepbypre  OMbITHOM pexume. AcTpaxaHcKas
(2003 r.) u ActpaxaHu (2005 r.), KOHTPOJNIbHO-KOPPEKTUpYHOLLas
a OMH — Ha NpOMepHblil KOM-  CTaHLUMA paboTaeT He pPUTMUYHO.
nnekc «Ceapor» B Kamckoe rocy- B nopry lllekcHa (paiton Yepe-
papcTeeHHoe 6acceiiHoBoe yn- noBLA) Ha Tpacce Bosro-banta
paBfieHue BOAHbIX MyTeil U cyno- Komnauusmu «TexHo-Mapuu» u
xopcTea (Capanyn, 2005 r.). «HaBuc» yctaHoBieHa annaparty-

WcTopuyeckn cnoxunoch, 4To  Pa, KOTOpas [AOJKHA BblfaBaTh
KanuTaHbl PeYHbIX CYA0B NPUBbIK- AU depeHUnanbHbie nonpasku.
NN BU3yanbHO opueHTMposaTbcs — PelleHue GeiBwero PocpeydnoTa,
Ha MecTHOCTU. Ho mpuxopsaT Mo-  KOTOpOe npefycMaTpuBaeT co3fa-
nofble CneuuanucTbl, KOTopble B HWE HA MEpBOM 3Tane ChoWHOM
MHWULMATUBHOM NOpsAKe HayMHa- CETU U3 17 KOHTPO/IbHO-KOPpEK-

KYMEHTOB NPaKTUYECKMN He NOsBM-
noCh.

CymoBble cucTeMbl OTOOpaxe-
HUA NEKTPOHHbBIX KApT M UHdOp-
Maluu B COYETAHUN C obULManb-
HbIMU (T. €., 0becneyeHHbIMU Kop-
PEKTYPOI) PEUHBIMU INIEKTPOHHbI-
MU KapTaMu U COBPEMEHHbIMU pa-
AMNONOKATOPaMM C LU(POBLIM Bbl-
XOfL0M CTaHYT OCHOBHbIM CPefCcT-
BOM HajexHoro obecneyexus Ge-
30MacHOCTM NNaBaHUs MO BHYT-
PEHHWUM BOAHLIM MYTAM U NO3BO-
NAT cygam 6e30CTaHOBOYHO ABM-
rathCs B YCIOBMSAX OrpaHUYEHHOI
BMAMMOCTHU. fl He rOBOpIO, YTO 3TO
npou30iiaeT 6bICTPO, HO B TOM, YTO
3TO HeU30EXKHO, 51 HUCKOMBKO He
COMHEBAIoCh.

RESUME
A historical review is presented
on the navigation and hydro-
graphic support for the river vessel

I0T MCMONb30BaTb CMYTHUKOBblE — TUPYIOWMX CTAHUMWA, NPU CTOUMO- | navigation along the inner water-
CTU OAHOI CTaHuum 7-8 MAH py6., ways of Russia. The main elements
He [ocTato4HO obocHoBaHO. bo- of the safe ship handing for pas-
nee 3pdeKTMBHO ObINO Obl Hanpa- | senger and cargo river vessels are
BMTb 3TM CPe/CTBA Ha pa3paboTky given. An opinion on the necessi-
TexHoMornyeckoro npoyecca co- | Y to preserve the governmental

funding for the riverbed studies as

3[aHNA U KOPPEKTYpbl PeyHbIX R o
well as maintaining the navigation

TPOHHbI T, MNOAHAT : o g
3IEKTPO X Kapt, MnoaHATUE marks and the river navigation
KY/ITYpbl NPOMEPHBIX paboT u pe- map updatement is introduced.
lweHne 3aAay NIaHOBO-BbICOTHOTO Usage of the GLONASS and GPS

060CHOBAHMS 1 NPUBA3KM K NYHK- navigation receivers being tested
Tam [TC. onboard the river ships should be

B HacToAwee Bpems npumeHe- supplemented with the regula-
HUE CNYTHUKOBbIX HABUraLMOH- tions at the governmental level
HbIX TPUEMHUKOB Ha PeyHOM dio- and supported with the continu-

ously renewed digital and printed

CnymHuKoBbIli HABU2AUUOHHbIU Te U[eT B pPeXuMme ONbITHON 3KC- s
navigation maps.

npuemHuk Garmin GPSmap 60c NAyaTaumm U SKCNepUMEHTaNbHbIX
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TEXHOJIOTUU

METOAUKA BbICOKOTOYHOIO
RTK-NO3UUWOHUPOBAHUA
MOPCKUX CYA0B*

BbpeHt 0'Murep (Brent 0'Meagher) — Mopcko# gusu3uoH Trimble, CLUA

CaimoH Jlant6aam (Simon Lightbody) — Mopckoit aueusunon Trimble, Hosas 3enangus

B cratbe ocBewaetcs HoBas
MeTOfiMKa OTHOCMTENbHOr0 No3u-
LMOHMPOBAHUSA CYAOB B peXuUMe
Moving Base RTK (pexum RTK c
NofBUMKHOM 6a30Boii CTaHLuel).
Metoauka Moving Base RTK pas-
paboTaHa KomnaHuen Trimble
Navigayion v umeeT pag oTinyunii
OT TPafMUNOHHON MeToaMKK RTK-
no3MLMOHMPOBaAHHUA, Korga 6aso-
Bas ctaHumsa (bC) yctaHaBnuBaet-
CA CTaLMOHAPHO Ha TOYKe C 13Be-
CTHbIMU KOOpAMHATaMy, B TO Bpe-
MA KaK MNOABUXHbLIA MPUEMHUK
(MM), ¢ nomowplo KOTOPOro BbI-
MONHAOTCA M3MepeHUs OTHOCU-
TensHo bC, nepemewaetcsa. Meto-
auka Moving Base RTK npepycma-
TpMBaeT B3aUMHOE MepemMelleHne
BC n MM v no3sonser BblYMCAATL
3D BeKTOp B3aMMHOTO MONOXEHUA
BC-TMN ¢ caHTMMeTpOBOI TOYHOC-
Tbl0. 3Ta METOAMKA UJeanbHO NOA-
XOAWT [N pelleHus Tex 3apjav,
npu KOTOpbIX HEobXo[umo onpe-
LenAaTb OTHOCUTENbHOE nepeme-
leHMe W CKOPOCTb CONMMKEHUs
ABYX unu bonee 06bEKTOB, HANpU-
Mep, WBAPTOBKA TaHKEpPA K CyAHY-
nepeBO3YMKY W aHanormyHble 3a-
gauu. 3to nossonset cobiofath
TpeboBaHUA TEXHWUKN Be3onacHoC-
TW Npu 3axofe CyAOB B AOK WM
npu wWeapToBke 60pT K GOPTY, Ha-
PALY C YMEHbLIEHNEM BPEMEHHBIX
3aTpar Ha NofobHbIe onepauuu.

B ynpouweHHOM Bufe METOAMKA
Moving Base RTK obecrneuuBaer
abCcoNTHOE MO3ULMOHUPOBaHUE
CyAHa B aBTOHOMHOM pexume C
TOYHOCTbIO ONpefeNneHns Koopau-
HaT nopagka 10 M, HO Npu 3TOM OT-

MpuemHuk Trimble MS750

HOCUTENIbHOE MECTOMOJIOXEHNE U
nepeMelleHne Kaxaoro M3 cynos
OTHOCUTENbHO [pyr Apyra onpe-
LEeNseTcs C CaHTUMETPOBON TOY-
HOCTblO. YcOBepleHCTBOBaHHAA
metoamka Moving Base RTK nos-
BONAET WUCMONb30BaTb Kak RTCM-
nonpaBKW OT CMYTHUKOBOrO Cep-
BUCA UaM OT GeperoBoit 6a3oBoii
ctaHuuu DGPS, Tak 1 nonpaBku oT
GeperoBoit 6a30BoI CTaHUMK, pa-
Gotawoueit B pexume RTK. Ecim
MOABMXHbBIA MPUEMHUK NPUHMUMa-
€T NonpaBKu, TO TOYHOCTb ONpefe-
NeHus abCoONMOTHbIX KOOPAMHAT
VBEIMYMBAETCS O AECATKOB CaH-
TnmeTpos ana DGPS-pexuma v go
MepBbIX CAHTUMETPOB AJ1S PEXUMa
RTK. Mpwn 3TOM OTHOCKTENBHOE MO-
3ULMOHUPOBAHME KaX[oro U3 cy-
LOB OCTaeTcs Ha CaHTUMETPOBOM
VpOBHe.

MeTtoguka Moving Base RTK ot-
JINYAETCA OT CBOMX aHANOTOB TaKXkKe
TeM, YTo 0becneynBaeT CaHTUMET-
pOBbLI YPOBEHb ONpefeneHus oT-
HOCUTEIbHOTO PACMONOXKEHUS Cy-
[OB, TOYHOE onpefeneHue CKOpo-
CTW CONMKEHNS CYAOB, U BbICOKYHO
4acToTy OOHOBIEHUS HABMIALMOH-
HoOW uHdopmauum — po 10 My!

* MepeBogA cTaTby BbinonHeH b.M. Manub6awessim (HMM «HaBreokomy).

~ YnpouweHHas
Moving Base RTK

Mpu TpaguuuoHHOM cnocobe
peanu3auunu pexuma RTK gna Tou-
HOrO OomnpefeneHus no3uuunm u
CKOpOCTU NOABUXKHOMO 06bekTa
paccTtosiHue oT GeperoBoit 6a3o-
BOI CTAHUMM HE [OMKHO MpPEeBbl-
watb 20 kM. Pexxum Moving Base
RTK, peann3oBaHHbII B MOpPCKOA
cepun npuemHukos GPS Trimble
MS750 (puc. 1) u MS860 (puc. 2),
npeaycMaTpuBaeT nepemelieHue
kak bC, Tak v MM u obecneynBaet
CaHTUMETPOBYIO TOYHOCTb B3aWM-
HOTO MO3ULMOHUPOBAHUS 0OBEK-
TOB, CHMMas OrpaHUYeHWUs Ha
LaNbHOCTb PACMONOXEHUA 3TUX
06bEKTOB OT CTalMoHapHoit 6a3o-
BOIi cTaHLMU. B HacToswee Bpems,
MCnoNb3ys NPeasoKeHHylo MeTo-
LMKy, TOYHOE B3aMMHOE NO3ULMO-
HUPOBaHWE CyJoB OCYLecTBAAET-
Cs B OTKpBLITOM Mope 6e3 npuema
anddepeHunanbHbIX MONpPaBoK.
Ha puc. 3 npepcrtaBneH npumep
MCMONb30BAHMA 3TON METOLUKM
AN TOYHOW OPUEHTUPOBKM CyaHa
C UCNO/Nb30BaHUEM TNpPUEMHUKA
MS860 u HasurauumoHHoro [0
Trimble HYDROpro. TouHoe oTcne-

MeToAUKa

NMpuemnuk Trimble MS860
C 08yMA AHMeHHaMU
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(1 3.0 G0 40 W HRes

MonumopuHz nonoxenus cyoHa
8 10 HYDROpro

XMBaHWE OTHOCUTENbHOro nepe-
MelleHus OBYyX unu Gonee Ccymos
MOXET OblTb Peasn30BaHO Ha OC-
HOBe [1BYX UK GoJiee NPUEMHUKOB
GPS Trimble mogenn MS750 wnu
MS860.

Mpumep NOCTAaHOBKM CyAHA B
Touky weaptoBku SPM (Single
Point Mooring) nokasaH Ha
puc. 4. B atom cnyyae, npuemMHuK
MS750, BbINOAHAKWMA ponb Mo-
nBuxkHoi bC, yctaHoBneH Ha SPM,
a npuemHuK MS860, c nomoubto
KOTOPOro OCyWecTBAAETCA NO3M-
LMOHUPOBaHMUe, Ha cynHe.
Mpuemunk MS860 nmeet ge GPS-
aHTeHHbl, KOTOpblEe YCTaHAB/IMBA-
l0TCS Y NPOTMBOMOJIOXKHBIX OOp-
ToB cyfnHa. MpuemHuk MS750 ne-
peMmellaeTcs v nepepaet nonpas-
KU CAaHTUMETPOBOIO YPOBHS TOY-
HocTn B copmarte CMR yepes pa-
JVWOKaHan C 3a[aHHOW 4YacToToW

(Kaxpylo ceKkyHLy), a NpUEMHUK
MS860 npuHumaetr curHan. Ha
CyAHe, UCnonb3ysa NonpasBKku, ne-
penasaemble ¢ bC, Bbluncnsetcs
BekTOp A. AHaNOrMYHbIM 06pasom
C MOMOLLbLIO ABYX aHTEHH NpueM-
HMKa MS860 onpepenserca Bek-
Top B u paccuutbiBaeTcs Kypc
cygHa. YnpoueHHas MeTOAMKA
Moving Base RTK o6ecneuusaer
onpegeneHne KOMMOHEHT MpoOCT-
paHcTBeHHoro Bektopa bC-MM Ha
CaHTUMETPOBOM YPOBHE, B TO Bpe-
Ms KaK abCONOTHbIE 3HAYEHNSA KO-
opanHat bC u MMM onpepenstoTcs ¢
TOYHOCTbIO A0 10 M.

unu RTK, yTo no3sonser no3uumno-
HUPOBaTb NOABMXHYIO 6a30ByKO
CTaHLMIO OTHOCUTENBHO DUKCUpO-
BaHHOM 6A30BOIl CTaHUMK Ha Cy6-
MeTpoBOM ypoBHe pns DGPS unu
Ha CaHTUMETPOBOM YPOBHE [ANs
pexuma RTK. PaccmoTpum ycosep-
WEHCTBOBAHHYID METOUKY Ha
npumepe, NpepCTaBleHHOM Ha
puc. 5. B 3atom cnyyae cdukcupo-
BaHHas (cTaumoHapHas) bC nepe-
paet nonpasku RTCM wan RTK no
papMokaHany Ha noasuxHyto BC
(npuemHuk Trimble MS750, ycra-
HOB/IEHHbI Ha SPM). MopBuxHas
BC npuHMMaeT nonpaBku 1 BblYKC-

é

RTCM

o
CMFs

NO HYDROpro

MocmaHoBKa cyOHa K «becnpudansHoMy HAAUBY»
Ha oCHoBe ycoBepuweHCMBOBAHHOU memoduKu Moving Base RTK

~ YcoBepleHCTBOBAaHHAA
meToauKa Moving Base RTK

MpuemHukn Trimble cepun MS
UMelT BO3MOXHOCTb ONpefenaTh
mectononoxeHue B pexume DGPS

CMRs

—

i' SPM

MS750

MO HYDROpro

MS860

MocmarosKa cyoHa K «becnpud4anbHOMY HAAUBY»
Ha ocHoge ynpoujeHHol memoduku Moving Base RTK

NAeT TOYHOE MEeCTOMOJNoNKEeHMe.
OHa MoxeT paboTaTb B pexume
«manoii 3afepxku» (Low Latency)
AU B KCUHXPOHWU3UPOBAHHOMY
(Synchronized) pexume. Pexum
Low Latency obecneynsaert Bblga-
4y nosuuuum c yacroroir 20 Iy, ¢ 3a-
LepxKoi nopagka 20 munnuce-
KYHL, C He3HauyuTeNbHbIM YMeHb-
WeHMeM TOYHOCTU NO CPaBHEHUIO
C «CUMHXPOHWU3MPOBAHHbLIM» PeXu-
mom. MopsuxHasa BC renepupyet
CMR-nonpaBku n nepepaet ux no
papuokaHany B [M1, ycTaHoBneH-
HbIN Ha cygHe, ¢ Yactoton 1, 5 unu
10 lu, ucnonb3ya npefnoyTUTENb-
Hbld  pexum nepegayn CMR:
«CTaHpapTHeli» (Standart) wnm
«OblIcTpblii» (Fast).

MpuemHuk GPS Ha cymHe npu-
HumaeT CMR-nonpaBkn u BbluunC-
NAEeT NPOCTPAHCTBEHHBIN BEKTOP A
C 4YacToTOV reHepupoBaHua pelue-
HWS, COOTBETCTBYIOWEN yacToTe
nepepain CMR-nonpaBok no-
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asukHoi bC. Pesynbrathl onpepe-
neHua BektopoB A n B pgocTynHebl
Ha cyfHe 1 obecneynBaloT onepa-
TOpa TOYHOW HABWUTALMOHHOW WH-
thopmaumeit — ckopocTb conmxe-
HWA, AUCTAHLMA U KypC cygHa. B
3TOM c/iy4ae abconioTHoe MecTo-
nonoxexue SPM u cynHa M3BecTHO
C TOYHOCTbIO HECKOJbKUX [ecaT-
KOB caHTumeTpoB gas DGPS u He-
CKONbKNX CAHTUMETPOB ANA PeXu-
ma RTK.

~ CeTteBasa Metoguka Moving
Base RTK

3Ta MeToAMKa NO3BONISET 0Obe-
OVHSATb B CETb HECKOJIbKO MOABUX-
HbIX MPUEMHUKOB, BbIMOJHAIOWMX
yHkuumn kak bC, tak u M. Cere-
Byl MeToAMKy Moving Base RTK
JyylWwe BCEro NpoLEeMOHCTPUPO-
BaTb HA NPUMepe onepaLum Weap-
TOBKM TaHKeEpPa K CyaHy-nepeBo3-
4nky (puc. 6). B 3tom cnyuae
KYpC, No3uuma U cKopocTb c6au-
JKEHUs TaHKepa U CyAHa-NepeBo3-
4MKa, B COOTBETCTBUU C TpeboBa-
HUSMM WBAPTOBKM, [LOMKHbI 0TO6-
paxarbCA Ha TaHKepe AN ABuKe-
HUS OTHOCWUTENbHO GopTa CydHa-
nepeBo3yuKa.

Ha oboux cymax (TaHkepe u
CyLHe-nepeBo34KKe) yCTaHOBAe-
Hbl npuemHuku GPS Trimble
MS860. Ha kaxpom cygHe ogHa
M3 aHTeHH COOTBETCTByeT 6a3o-
BOW CTaHLMM, Apyras — NOABUXK-
Homy npuemHuky. bC Ha Kaxpom
cygHe nepepaetr CMR-nonpasku
Ha [M, ycTaHOBAEHHbI Ha 3TOM
Xe cyaHe, ¢ yactotoi 10 [u, yto
obecne4ynBaeT BbICOKYIO TOYHOCTb
onpepeneHus Tekywero kypca: A
u C. TouHoCTb OonpefeneHns Kyp-
ca 3aBUCUT OT [JJuHbl 6a30BoWl
JIMHUN MEX[Y LBYMS aHTEHHaMMU.
Bo Bpema ucnbiTaHuit B ycnoBuax
BbICOKOW MHOrOJly4eBOCTU C pas-
HeceHnem aHTeHH Ha 10 m ToY-
HOCTb OmpefeneHuns Kypca cocra-
Buna 0,03° Mockoneky BC un MN
oObeguHeHbl B OAUH 60K —
npuemHuk GPS Trimble MS860,
KOTOPbI YCTAHOBEH HAa MOCTHUKE,
a bC u NM umetoT KabenbHoe co-
eIMHEHNE, TO HET Heobxoanumoc-
TW B OPraHu3auuu Mexay HUMK
pajvokaHana.

CynHo-nepeBo3ynk Oyaem Ha-

3biBaTh «6a3oBbIM cygHOM». [
3TOro cygHa OyAeT BBINONHATH
thyHKumMio nogsuxHoi bC u nepe-
paeatb no paguokaHany CMR-no-
NpaBKK Ha BTOPOE CYAHO, KOTOPOe
OyAeM Ha3biBaTb «POBEPHbLIM CYA-
Homy». OpgHoBpemeHHo ¢ CMR-no-
npaBKaMW Ha TOil e yacToTe, ne-
pefaloTcs TeKylas no3uumus u Te-
KyWuit Kypc «6a3oBOro cyfHaw, a
HasuraumoHHoe MO  Trimble
HYDROpro «poBepHOro cygHa»
no3BOJISIET KOHTPOIMPOBATL OTHO-
CUTENbHOE MONOXEHWE U TeKylne
Kypcbl 06oux cynoB. 31a uHdop-
Mauus NOCTOAHHO OGHOBASAETCA U
nossonset M0 HYDROpro B pexu-
Me peasibHOro BpeMeHU paccyuTbl-
BaTb:

— CKOPOCTb COMMMKEHMS ABYX
CynOB OTHOCUTENbHO 6aka W Kop-
Mbl;

— 0CTaTOYHOe paccTosiHue
mexay cynamu (B);

— B3aWMHYI0 OPUEHTUPOBKY
CYROB;

— OTHOCUTENbHOE BEpTUKasb-
HOe CMelleHWe AN NOLFOHKU
WBAPTOBOYHOrO hana.

Takum o06pa3oM, MeTOAMKA
Moving Base npeanaraert eue oa-
HO npuMeHeHune pexuma RTK gna
BbICOKOTOYHOTO NO3ULMOHUPOBA-
HUSA CYAOB, NPUAA HA CMEHY falb-
HOMepHbIM cucTemam Artemis,
po6OTU3MPOBAHHBLIM 3/IEKTPOH-
HbIM TaxeoMeTpaM C aKTUBHbIM
oTpaxarenem, CTAHLAPTHBIM
DGPS u RTK-metogukam. OHa 06-
NafaeT crepyoWUMKU npenmylle-
cTBAMU:

— OTHOCWUTeNnbHas no3uuus,
KYpC M CKOPOCTb OnpefensioTcs ¢
CaHTUMETPOBOM TOYHOCTLIO;

— BEpTUKaNbHAs KOMMOHEHTa
Kauyku onpefensietcs C CaHTUMET-
POBOI TOYHOCTLIO;

— HeT HeobXOAMMOCTU B Mps-
MO/ BUAMMOCTU Mexay 6a3oBoii
CTaHUMEN U NOLBUXHbLIM MpUEM-
HUKOM, YTO SIBNAETCS HenpeMeH-
HbIM TpeboBaHUEM B JanbHOMep-
HbIX CUCTEMAX;

— ofHa 6a3oBas CTaHUMA Mo-
XeT 0b6cnyKuBaTbh Ntoboe Konuye-
CTBO CYAOB;

— abconoTHas no3nums, Kypc
1 CKOPOCTb MOTYT ONPefensThcs C
CaHTUMETPOBOM TOYHOCTBH.

Onepayus weapmosKu MaxHKepa
K CYOHY-nepeso3yuxy

KombuHaLmMu oTHOCUTENLHOTO
1 abCcoNTHOrO MeTofa No3nLuo-
HUPOBAHUA C CAHTUMETPOBOI TOY-
HOCTbIO LUMPOKO MNPUMEHAIOTCS
OAS pelleHMA 3ajay BbICOKOTOY-
HOTO MO3WLMOHUPOBAHUA MOP-
CKMX CyAoB.

HaBuraunoHHble NpUEeMHUKH
GPS Trimble MS750 wu Trimble
MS860 nmetoT cepTuduKatel CoO0T-
BetcTBus B cucteme [OCT-P Toc-
cTaHgapta PO.

Komnanus «HaBreokom» no-
CTaBNAET KOMMIEKCb AN BbICOKO-
TOYHOW MOPCKOW HaBurauuu Ha
ocHoBe npuemHukoe GPS Trimble
MS860, MS750 u nporpaMMHOro
obecneyeHns HYDROpro, nposo-
ONT o0y4yeHue nonb3oBaTenei u
NyCKO-HanagKy, a Takxe obecne-
YMBaeT MOJHbLIA CMEKTp CepBuUC-
HbIX yCayr.

RESUME
A new technique — the
Moving Base RTK or the RTK with
the mobile base station — is

described. This technique pro-
vides for mutual geopositioning
of sea vehicles in the RTK mode.
The technique was developed by
the Trimble Navigation. It is
based on the 3D vector calcula-
tion to mutually position the base
station and the mobile receiver
with a centimeter level accuracy.
This technique implementation
for ship navigation is introduced
including docking, a board to
board mooring, a ship orientation
determination, etc.

Mo HYDROpro
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IHIUPOKO3OHHbIE CUCTEMbI
CNYTHUKOBOW
ANOOEPEHLUANILHOW HABUTALLUK

E.U. Cynnukuin (MUNTAKK)

B 2001 r. okoHuun reogesuyeckuit pakynster MUUTAuK no cneymanbHocTu «actpoHoMo-reogesusy. C 2001 r.
no HacTosilyee BPEMS — WHXEHEp-reofe3ncT B COCTaBe TPynnbl TECTUPOBAHWUS NPOrpaMMHO-annaparHbiX

cpeacts dupmbl THALES Navigation (Ashtech, Magellan). Acnupant MUNTAuK.

B HacToAwee Bpema npoucxo-
LWT pa3BUTHE CUCTEM reocTaumo-
HAapHOTO JOMONHEHUs [N HABU-
ralMoHHO-reoe3nyeckux Ccuc-
TeMm, Takux Kak GPS. TMopoGHble
CUCTEMbl YAaCTO Ha3bIBAKT TaKKe
WWPOKO3OHHbIMW  CUCTEMAMU
CNyTHUKOBON puddepeHLmnans-
Hoit  Hasurauum  (SBAS
Satellite-based Augmentation
System), nockonbky reocrtauuo-
HapHble CNyTHUKW NO3BONAIOT
pacwupuTb 30HY, KOTOPYI MOX-
HO obecneyunTs anddepeHLnanb-
HbiMW nonpaBkamu. OpuH reocta-
LMOHAPHLIA  CNYTHUK  MOXET
obecneynTb MonpaBkamu Teppu-
TOpUIO paBHyl no miowaam 1/3
NnoBepXHOCTU 3eMHoro wapa. Kak
CNeACTBUE, MPUMEHEHUE CUCTEM
reocTalMOHapHbIX  CNYTHWUKOB
NO3BONAET 3HAYUTENbHO MOBbI-
CWUTb TOYHOCTb ONpPEeAeneHuns mec-
TOMONOXKEHMA, @ 3HAYNT, BO3MOXK-
HOCTb WCMONb30BAHWUA MPOCTHIX,
KOMMAKTHbIX U OTHOCUTENbHO He-
LOPOruX CMYTHUKOBbLIX MPUEMHMU-
KOB, NO3BONALWMX PellaTb HaBu-
raLuoHHbIE U reofesnyeckue 3a-
paun. LupoKo3oHHble cHUCTEMBI
MOFyT HaWTW NpuUMeHeHUe npu
peleHnmn 3afay MOpCKoit 1 npu-
KNnaaHow reofe3nmn, TOYHOW HaBu-
rauuu, TMC n 1. 0. B Takux cucte-
Max peann3oBaH NPUHLMUNNANBHO
“HON mMeTof (hOPMUPOBAHUA KOp-
peKLunii B BULLE NONpaBokK K 3de-
MEPUAHbIM AaHHbIM W MapaMeT-
pam moHoccepHoi Moaenu u ne-
pepaye Takoi nHGopMaLumn BceMm
nosb30BaTeNsiM Yepe3 reocrayu-

OHapHbIi cnyTHUK. [Tpu 3TOM HO-
Bbli NOAXOA He TpebyeT KaKoro-
JMBO JOMONHUTENBHOTO 060PYAO-
BaHWA K CMYTHUKOBOMY NPUEMHN-
Ky (Hanpumep, paguomonema).
3apaya pewaeTcs € NOMOLWbIO
00bIYHON CNYTHUKOBOIM AHTEHHbI
W CNYTHUKOBOTO MpPUEMHUKA,
npaBa Ans 3TOro Heo6XOAMMO
M3MEHUTb MPOTrPaMMHbIA  KOA
npueMHUKa.

B HacToAwWee Bpems cyliecTBy-
€T HEeCKONbKO cucTeM (Mau, npa-
BUNbHEE TOBOPWUTb, MOACUCTEM)
SBAS:

— WAAS  (Wide Area
Augmentation System) npuHapg-
nexut CLUA;

EGNOS (European
Geostationary Navigation Overlay
Service) npuHapnexut Esponeii-
ckomy Coto3y;

MSAS  (Multi-functional
Satellite-based Augmentation
System) npuHagnexut AnoHum.

N3 Bcex cuctem B HacToslee
Bpema Tonbko WAAS sBnsertcs
NoNHOCTbIO paboyeii.

Moacuctema SBAS coctout us3
cnepyowwmx 3nemeHTos (puc. 1):

— CeTb Ha3eMHbIX CTaHUMiA
cnexerus. Ha 3Tux craHuuax
CTOAT [BYX4YACTOTHblE reogesnye-
CKWe MpUEeMHUKMU, KOTOpble OCy-
LWeCTBAAKT HenpepbiBHbIA cOOp
AaHHbIX OT BCEX HABUraLMOHHbIX
CNYTHUKOB. M3mepeHus c 3Tux
CTaHUMI mepepaloTcs B MacTep-
CTAaHUWIO B pexume peasnbHOro
BpPEMEHH;

— MacTep-CTaHuusA, KoTopas

HaBurauunoHHbIiM
CNYTHUK

CraHuyusa
[\ MOHUTOpPUHIa

Mactep-cTaHuus
cucrembl SBAS

Cxema paboms! nodcucmemsl SBAS

HeobxonMMa ans 06paboTKM faH-
HbIX CO CTaHUWIA CnexeHus u
(hOopMUPOBAHNA KOPPeKLMit;

— CTaHLMWU 3aKNafKku KOppek-
TUpYtOLWei MHpOPMALMKN Ha reo-
CTauMOHapHble CNYTHUKY;

— TreocTaluMOHapHble KOCMU-
yeckue annapatsl (TKA unu GEO)
ANs nepefayn nonpasok Ha 6onb-
WY TEPPUTOPMIO BCEM MONb30-
BaTensm.

Mopcuctema BbIMONHAET cre-
ayouwme hyHKLUK:

— c60p fLaHHbIX OT BCEX HABM-
FaUMOHHBIX CMYTHUKOB, Haxops-
LMXCA B nosie pafMoBUANMOCTH;

— cocTaBfieHne KapTbl BepTU-
KaJbHbIX WMOHOCHEPHbIX 3apep-
Kek;

— KOHTPONMb HAfEXHOCTU Ha-
BUraLLMOHHbBIX CMyTHUKOB;

— onpefeneHne 1 yTOUHeHUe

TKA (GEO)

Notpe6urens
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napameTpoB OpOMT HaBUraLMOH-
HbIX CMYTHWUKOB;

— onpegeneHne Koppekuuii
OpbUT ¥ BPEMEHHbIX NOMpaBOK
AN HaBUrALMOHHBIX CMYTHUKOB;

— obecneyenune notpebute-
Neli KoppeKTupytoLen nHhopma-
UMeN U [ONOAHUTENbHBIMU U3Me-
peHUAMU NCeBROAANbHOCTEN Ha
yacrote L1 (B cucteme GPS), nos-
BO/IAIOWMMU MOBLICUTL HAAENK-
HOCTb M TOYHOCTb CMYTHUKOBBIX
onpepeneHuit;

— obecneyeHne He3aBUCUMO-
r0O KOHTPONS BbIXOLHBIX JAHHbIX
npeablayIWnX Wwectn QyHKLMii ne-
peA MX UCnonb3oBaHMeM noTpe-
outenamu;

— obecneyenne pabotocno-
COBHOCTU U HOPMaNbHOTO (DyHK-
LMOHMPOBAHUS NOACUCTEMBI.

Takum 06pas3om, Npu UCrofb-
30BaHUM CUTHAOB OT reocTaLuno-
HapHbIX CUCTEM Y/yYllAETCs TOY-
HOCTb 33 CYET UCMO/Ib30BAHMUSA:

— YTOYHEHHbIX [JaHHbIX 00

ademepuaax  HaBUraLMOHHbLIX
CMYTHUKOB;

— YTOYHEHHOII MOfIeNn UOHO-
cepsl;

— pononHuTensHoro GPS-cur-
Hana Ha yactoTe L1 =1575,42 Ml
(N [ONOAHUTENbHBIX CUTHANOB,
B C/ly4ae, €CiM NPUEMHUK OTCAe-
XUBAeT HeCKONbKO reocTauuo-
HapHbIX CMYTHUKOB) OT reocTalu-

L1 L2 L3 L4 L5 L6
A 1T T
B7
/ B6
\ | la e i
.0
o D B4

B3

Kapma sepmuransHbix uoHocghepHbix 3a0epex

OHapHbIX CMYTHUKOB CUCTEMBI.

OcTaHOBUMCA Ha KOppeKTUpy-
owen MHbopmauuu, nepeaasae-
MOM C reoCTallMoHapHOro CNyTHU-
kKa. C uenblo yMeHblleHUs owu-
60K, BbI3BaHHbIX HETOYHOCTbIO
3cemepug, B GPS npepycmoTpeHo
o6HOBNEHUE IPeMepUSHON WH-
tdhopmaumn NS HaBUTALMOHHBIX
CNYTHWKOB KaXablit yac. Ansa no-
nyyeHus Gonee TouHoW WHGOp-
MaLMn O MONOXKEHNUAX HaBUraLu-
OHHbIX CMYTHUKOB B MOACUCTEME
SBAS ocyuectnsetca TpaHCns-
uMa Koppekumii acemepug. lMpu
3TOM KOppeKLMA 0CyLLeCcTBASETCA
He ofiMH pa3 B yac (kak B GPS), a
OAMH pa3 B TeYEHWE HEeCKONbKNX
MuHyT. Koppekuuun Kk 3cdemepu-
[aM HABUraLuMOHHbLIX CMYTHUKOB
LeNAaTcs Ha [OAronepuofHsie M
KopoTKonepuogHsle. [lonronepu-
OfHas COCTaBAAIOWANA KOPPEKLMM
LA KAX[Oro HaBMTaLWOHHOTO
CMyTHUKA UMeeT crefyiolmnii BUa:

— HOMep CNyTHWKa;

— 3noxa koppekuuit (0603Ha-
yaeTcs B nutepatype kak I0ODE);

_— AX = XS, 6oprosas GPS =
Xusmepeuuan SBAS, M;

_— AY = YS, 6oproeas GPS =
szmepeuuaa SBAS, M,

—_ AZ = ZS, 6oprosas GPS =
Zusmepeuuan SBAS, M,

—_ AT = TS, 6oproBas GPS =

Tmmepeuuau SBAS, C.

JTOT BMA NOMNpaBOK Nepepaet-
CSl He pexe, YeM yepes [1Be MUHY-
Thl, M YYUTLIBAETCA CTAHAAPTHLIM
nyTem B annapartype nofib3oBare-
ns.

KopoTkonepuopHas coctasns-
Olas MOMPaBKM K MONOXEHWIO
Ka)XAoro CnyTHUKA nepeBblyncana-
eTCcA B NOnpaeKy K NCeBAOAaNb-
HOCTW Ha onpefAeneHHblii MOMEHT
BPEMEHW, MPUYEM 3Ta MOMpaBKa
OTCbINIAETCA BCEM NONb30BATENAM
HEe3aBMCMMO OT TOrO, Fe OH Haxo-
autcsa. [aHHbll BMA NONpaBoOK
MOXET fexaTb B [uana3oHe oT
—-256,000 no 255,875 M, 1 ee 3Ha-
yeHue Bcerga kpatHo 0,125 m.
PacyeT nonpaBku, KOTOPYIO HEOO-
XOLUMO BBOAWUTb B WU3MEPEHHYIO
nceBAoOfaNbHOCTb, OCYLeCTBAA-
etcs no dopmyne [1]:

pCKopeKmposaunoe(ti) = puzmepenuoe(ti)

+ pd(tz) + [pd(t2) — pd(t:)]x

x(tz = ti)/ (t2 -ta), (1)
rae pd(t1) — nonpaska K u3me-
PEeHHON nCeBAOAANBHOCTU P Ha
Tpebyembiii MomeHT i, t1 n t2 —
CMEXHble MOMEHTbI BPEeMEeHH, Ha
KOTOpble WMEeTCH KOppeKLuuu,
npuyem ti<ta<ti.

T. e. Ha Kaxpablil Tpebyembiit
MOMEHT BpEMEHW BblYMCIEHNE
KOpPOTKONEpWOJHOW COCTaBNso-
el nonpaBku OCyllecTBAAeTCs
MeTO[JOM 3KCTPanoNALMM.

Y10 Kacaetca MoHoChepHOM
moaenu, To B noacucteme SBAS
peanu3oBaHa 6onee feTanbHas
mofens (no cpasHeHuio ¢ GPS),
HO Ha JnokanbHyl ob6nactb. Mo
HabMOLEHNUAM HA3EMHbIX CTaH-
UM cnexeHus cuctembl SBAS
OCyLLeCcTBNAETCA OLEeHKa BepTu-
KanbHbIX WOHOCGEpPHbLIX 3apep-
KEeK, U BCA MOKpbiBaemas 00-
nactb paspensetca ceTkon. B
obuwem cnyyae cetka He ABnseT-
ca perynapHoi. Ons kaxpaon i-n
TOYKM 3TOW ceTkM (MoHocdep-
Has TouyKa), KOTOpas MMeeT Ko-
opauHatsl Li, Bi (puc. 2), ¢ reo-
CTalLMOHAPHOTO CNYTHUKA nepe-
[aeTcs pe3ynbraT WU3MepeHHON
BEPTUKANbHOW  MOHOCHEPHO
3afiepXku ona vactotel L1 GPS B
meTpax. Takas ceTKa, B y3Nnax Ko-
TOpO M3BeCTHA BeNMYMHA Bep-
TUKaNbHOW MOHOCHEpPHON 3a-

AEpPXKM, Ha3blBaeTCA KapToW
BEPTUKANbHBIX MOHOC(HEPHbIX
3afiepHKek.

WHdopmauus 06 unoHochep-
HbIX 33i€pXKax, NepefaBaemblx C
reocTallMoHapHOro CyTHUKA, AB-
NAeTCA BeCbMa OMNepaTuBHON W
oGHOBNAETCA OfUH pa3 B He-
CKOJIbKO MUHYT (MO flaHHbIM OT re-
OCTaLMOHAPHOr0 CNYTHUKA HOMEep
131 cuctemsl EGNOS kaxpgble 3,5
MUHYTbI). Bennunubl noHocdep-
HbIX 3afiepXeK, nepefaBaemMbix C
reocTtaLlMOHapHOro  CMyTHUKA,
KpaTtHbl 0,125 M.

[lns Toro, 4TO6bLI OLEHUTD BAU-
fHWe MOHOCHepbl ANs KOHKpeT-
HOrO HaBWTaLMOHHOMO CMYTHMWKA,
Heo6Xxo[MMO CcHayana onpepe-
NNTb KOOPAWHATHI TOYKK nepece-
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YeHus WoHocdepbl W NUHUK
KNPUEMHUK — HaBUraLMOHHbIN
cnyTHUK». [laHHaA TouKa Ha3biBa-
eTca noHocdepHon Toukon. lMpu
3TOM B KayecTBe MOBEPXHOCTH
noHocdepsl BbIOMpAETCA M-
COMA, BbiCOTA KOTOPOro Hap an-
aunconpom WGS-84 (mna GPS)
coctasnset hi=350 kM npu ycno-
BUM, 4TO LIEHTPbI 3TUX NIUNCOM-
poB cosnagaloT. Beicota hi coot-
BETCTBYET BbICOTE MaKCUManbHO
KOHLIeHTPaLWy1 31eKTPOHOB B UO-
HoctepHom crnoe. Takum obpa-
30M, MPUEMHUK, MPUHUMAIOLNIA
NoHochepHble KOPPeKLUY, MOXKET
MHTEpPnoANpPOBaTh BEUYUHY BEp-
TUKaNbHOW MOHOChEpPHON 3a-
LEPXKM TEM UM UHBIM CNOCOGOM
ANA KaXAoro KOHKpPeTHOro HaBu-
raLMoOHHOrO CNyTHWKA, NCMONb3YA
nHpopMaLMIo 0 3afepKax B y3-
Nax CeTKM, KOOpAMHATbl KOTOPbIX
M3BECTHbI, N Hall[leHHble KOOPAK-
HaTbl MOHOC(EPHOW TOYKM [Nis
HaBMraLuMOHHOTO CMyTHHMKA.
[lanee BepTUKanbHyl MOHO-
cthepHyio 3aaepKKy Oion HEOOXO-

AMMO NPUBECTU K peanbHOM (Ha-
KNOHHOW) 3ajepxKe no opmy-
ne [1]:

8Ha|(n. = &onK, (2)
rne K — koadduumeHT npeobpa-
30BaHUsA, BblYMCNfEMbIA MO dop-
myne [1]:

K = 1/V[(1 - Recos(E))/

/Re+h))Z  (3)
rae Re — cpepHuii pagnyc 3eman
(npuHumMaeTca paBHbIM
6378,1363 KM pana  CUCTEMbI
WGS-84); E — yron Bo3BbIlWEHNS
HaBWUTALMOHHOIO CNYTHWKA Hap
FOPU30OHTOM.

Bonee TOuYHyK WHbOpMauuio
06 3hemMepuaax U cocTosHUM UO-
HoCdepbl MOXHO MONy4YuUTb 3a
CYeT MCMONb30BaHMA Tropasfo
00MbILIEro YNCAa HA3EMHbIX CTaH-
UMt cnexenus (No cpaBHeHUIO C
GPS), Bxopswwmx B nopcuctemy
SBAS, a TaKxe 3a cyeT ee onepa-
TUBHOTO OGHOB/NEHMS.

MepcneKTMBHOCTb MOACUCTEM
SBAS npwv peweHun HaBUraLuuoH-
HbIX U reofie3nyeckux 3agay ove-
BUfIHA, NO3TOMY B laHHOII o6nac-

™ HeO6XO}J,VIMO npoBOAUTb KaK
TeopeTnyecKkne, Tak u npakTnyec-
Kue nccnenosaHus.

~ Cnucok nuteparypsbl

1. Minimum operational perform-
ance standards for Global Positioning
System/Wide Area Augmentation
System airborne equipment. SC-159.
Washington, DC, RTCA Inc., 2001. —
586 p.

RESUME
A brief introduction is given
for  the  Satellite  Based

Augmentation Systems (SBAS),
including WAAS, EGNOS and MSAS.
The SBAS systems make it possible
to improve accuracy of the spatial
coordinates determination as well
as of the mobile objects geoposi-
tioning. This is due to the correc-
tion for the ephemeris data and
the ionosphere's model parame-
ters. A principal scenario of the
SBAS system operation is given.
Types and designation of the cor-
rection data downlinked from the
geostationary  satellites are
described in detail.
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MNOBbIWEHWE KAYECTBA MOAENEN
PEJIbE®A MECTHOCTH,
CO3JABAEMbBIX MO LU®POBbLIM
TOMNOrPA®GUYECKUM KAPTAM

A.U. Actpe6oB (3A0 «TpaH3acy, CaHkT-leTepbypr)

B 1979 r. okoHuun dakynsteT npubopoctpoeHuss MBTY um. H.3. baymaHa no cneyuanbHoOCTU «CUCTEMbI
aBTOMATUYECKOrO ynpasieHus». Nocne oKoHYaHWs UHCTUTYTa pabotan B LLHUW aBToMatuku u rugpasiumkm, c
1994 r. — B locrucuentpe. C 2000 r. no Hactoswee Bpema — HayanbHuK rpynnsl 3A0 «TpaH3acy». Ccdepa
JeaTenbHoCcTM — uudpoBas KapTorpadus.

A.T. lemupenko (Tonorpaduyeckas cnyxoa BC PD)

B 1989 r. okoHuun cakynster ACY u cuctem cBasu XapbkoBckoro BBKWUYPB um. H.W. Kpbinosa. Cdepa
JeATeNbHOCTY — MaTeMaTUyeckoe MOAENMPOBaHNE MECTHOCTH.

- 0 KauecTBe mopenei penbeda

bypHoe pa3sutue reouHctopma-
TUKM NOPOXJAET HEMANOo NMpPUIOKe-
HWIA, B KOTOPbIX UCNoNb3yeTcs und-
poBas mopens penveda (UMP) 3em-
HOM noBepxHocTW. [lopgasnstouwee
YMCNO TAKUX MPUNOXEHWI, Hanpu-
Mep, NpOrHo3 HaBoaHeHun [1],
obecneyeHne 6e3onacHoCcTM norne-
TOB, 00bEMHOE NpefCcTaBieH1e Kap-
Tbl Ha 3KpaHe KommbtoTepa [2, 3] u
Ap., TPEBYIOT N0 BO3MOXKHOCTW Hau-
Gonee TOYHbIX Mopaeneid. B Gonb-
WKHCTBE Ciy4aeB TpeGOBaHWA Mo
ToyHocTn LIMP moxHO ypoBnetBo-
pUTb, CO3AaBas MOLENU HAa OCHOBE
undposbix TOnorpaduyeckux Kapt
COOTBETCTBYlOWEro Macwraba, co-
Jepxaumx nHhopmaumio o penbede
B BUAE W30/MMHUIA, OTMETOK BbICOT,
OTMETOK ype30B BOAbl U T. n. [po-
Lecc cozpanus mogenu penseda (B
TPUAHTYNALMOHHOM WAN MATPUYHOM
BUAE) NO LNGDPOBbIM AAHHBIM TAaKOTO
TMNA B HacTosllee BpPeMs XOPOLIO
u3yyeH, peann3zosaH Bo MHorux IMC
[4, 5] n He sBnseTcAs npenMeTOM
JaHHoI cTatbu. OgHaKo O4YeBUAHO,
4TO TOYHOCTb MOJYYaeMoit Mopenu
onpefenseTcs KayecTBOM, TOYHOC-
Tbi0 U 0COOEHHOCTAMU NpeAcTaBe-
HUS NCXOAHbIX LM(POBLIX AAHHBIX.

K coxaneHuto, npaktuka noka-
3bIBaeT, YTO nonyvaemsle no uud-
pOBbIM KapTam MOAenu penbeda 3a-

YaCTy0 ABAAKOTCH HEKOPPEKTHBIMM,
T. €. OHU HEeNnpaBWJIbHO BOCMPOU3-
BOAAT pesibedh MeCTHOCTU B HEKOTO-
pbix 30Hax. K Takum 30Ham MOXHO
OTHECTM pycna pek ¢ KpyTbiMu 1 06-
pbIBUCTbIMY Beperamu (puc. 1).

®pazmeHm Kapmsl ¢ pycaom pe-
Ku

XentbiMm uBeToM Ha puc. 1 Bbl-
LeneH y4yacToK peku, BAOMb KOTO-
poro no mogenu penbeda Obin no-
cTpoeH npodunb mectHocTu. Pac-
CYMTAHHLIA Npodunb NpefcTaBieH
Ha puc. 2. BugHo, uto npodunb cy-
LWEeCTBEHHO OTINYAeTCA OT MOHO-
TOHHO-yO6bIBatOWeEN (GyHKLUK, ONK-
CbiBaKOLLEN TeYeHNe pekn. ITo 00b-
ACHAETCA TeM, 4TO rOpU3oHTanw,
pacrnooxeHHble BLOMb PyCNa pekwy,
COCTOAT M3 OTAENbHbIX OTPE3KOB,
npepbiBaeMbix 06pbiBoM. CnepoBa-

TeNbHO, Mogenb penbeda dopmu-
pyeTca TO U3 OAHWX, TO U3 [pYrux
«KYCKOB» U30/IMHUIA, B TOM YuCe 1
TeX, KOTOpble WMelT BenuuuHy
NPUNUCAHHbIX BbICOT, 3HAYUTENBHO
OT/INYAKLLUXCA OT UCTUHHOIA BbICO-
Tl pycna. B pesynerate npodunb
penbeca MMeeT He MOHOTOHHYIO, a
3y6uatyio hopmy.

[puBeneHHbIN NpuMep He ABNA-
eTcs efMHUYHbIM cnydyaem. O6cne-
noBaHue okono 100 auctos undpo-
BbIX KapT macwrabom 1:200 000,
1:1 000 000 paBHMHHBIX U FOPHbIX
MecCTHOCTel nokasano, 4to Ha 6o-
nee yem 90% nncToB BCTpeYatoTCA
OAHA MU HECKONIbKO HEMOHOTOHHO
TEeKyWMX peK. ITO rOBOPUT O TOM,
YTO [aHHasf CUTyauus ckopee Tu-
MUYHasA, YeM UCKNYNTeNbHasA. Ta-
Kue haKTbl NO3BONSAIOT CAENaTh Bbl-
BOZ, O TOM, YTO KOpPpPeKTHOe NoCTpo-
eHne mopenu penbeda no umdpo-
BbIM TOMOrpaMyeckMm Kaptam He-
BO3MOXHO 6€3 mpoBefeHus npep-
BapuTenbHoit 06paboTKK, UCKtoYa-
foleit HeraTMBHOE BAUAHWE OCO-
GeHHOCTel NpefcTaBNeHUs aHHbIX

lpogpuns penveda
800/1b y4aCMKa peKu
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Ha KapTax.
JT0T BbIBOA ABAAETCA [OCTATOY-
HO BaXXHbIM MO HECKONbKUM 06CTO-
ATenbcTBaM. Bo-nepsbix, Mo MHe-
HWIO aBTOPOB, HacToswas paboTa
ABNAETCA NEpBOii, B KOTOPOW faH-
HbI BbIBOJ, MOJKPEMNEH CTAaTUCTM-
YECKUM 3KCMEepUMEHTaNbHbIM UC-
cnepoBaHueM. Bo-BTOpbIX, OfHUM
W3 ero cnepcTBUl MOXET (U JONK-
Ha) cTaTb pa3paboTka npeanoxe-
HUA MO M3MeHEHUID TeXHONOruu
Npou3BOACTBA POCCUIACKUX Lndpo-
BbIX TOMOrpaduyecKknx KapT B yac-
™ uncpoBoro onucanus penbeda
[6, 7]. B-TpeTbux, Kak yxe oTMeye-
HO Bbllle, N NOCTPOEHMUSA KayecT-
BEHHbIX Mofeneii penveda Tpeby-
eTcs NpoBefeHMe cheunanbHOM
npeaBapuTensHoi 06paboTky.

hd KOHKPETM3aI.lVIﬂ 3aAauu

Kakum 06pa3omM MOXHO MOCTpO-
UTb KOPPEKTHYK U KayecTBEHHYIO
mojenb penbeda, ucnonblys s
3TOrO CyllecTBylOLMe B HacToALee
Bpems LudpoBble Tonorpaduyec-
Kue kapTtbl? Ha Haw B3msAg, 3Tomy
JO/DKHO C€rnocobCcTBOBAThL MaKCU-
MaJibHOE UCMOJIb30BAHNE NPUCYTCT-
BYIOLLEN HA KapTe HeABHOI MHDOP-
mauum o penbede. Takyt MHGOp-
MauMio HecyT 3NeMeHTbl KapThl,
onucelBawLwue rugporpaduio:

— MOp#, 03epa, BOLOXPAHUNU-
Wa, Npyabl, KOTOpblE UMEIOT Bepero-
BYIO JINHUIO OQUHAKOBOW BbICOTHI;

— JIMHEeNHble PeKn C nepemex-
HOWM MO BblCOTe HEPEeroBoi NNHUEI,
MOHOTOHHO yOblBalOWeH 1A BO3-
pacTawolei B 3aBUCUMOCTU OT Ha-
npasneHus oLUdpoOBKK;

— NowWaaHble peKku C nepemeH-
HOM MO BbICOTe HEPEroBoi NNHUEI,
MOHOTOHHOW Ha yyYacTKax Mexay
NPUTOKAMU U YCTbAMU.

Takum 06pa3oM, eciu roBOpUTH
0 rugporpaduu, HeoOX0AUMO pas-
paboTaTh aNropuUTM, NO3BONAIOWMIA
Ha 3Tane, NpejwWwecTByioLleM CO3La-
HUIO MoJenu penbeda, Ha OCHOBE
MPUHLUMNA MOHOTOHHOCTU pPaccyu-
TbiBaTb BbICOTHYI COCTABAAKOLLYIO
penbeda BROMb pycna unu bepero-
BOW NMHUK 0bbekTa. MiHbIMK cnoBa-
MU, HE0OXOAMMO 3aMEHNTDL ABYMEP-
HOe reoMeTpuMyecKoe oOnucaHue
o6bekToB rupporpadum (Koopau-
HaTbl X, Y) Ha TpexmepHoe (X, Y, H),
rne H — abconioTHas BbicoTa.

Mpexpae 4em NpUCTyNUTb K 06-

CYX[EHUIO MyTeil peanusauuu an-
ropuTMa, HeobxoAuMMo npoaHanu-
3UpoBaTb OCOOEHHOCTU MpefcTaB-
JIEHUSA Ha UMDPOBBIX KApPTax «C0s»
rugporpacduun. Takoit aHanus Obin
npoBefieH no BbIGOPKe KapT, onu-
CaHHOM BbIlle, U MUCNONb30BAHHOW
paHee Ans aHanu3a «cnos» penbe-
ta. OH nokasan, 4yto:

a) OKeaHbl, MOpS, 3a11BbI, 03epa,
BOJOXPaHUIMLLA 3a4acTylo He Co-
AepXaT B aTpuUOYTUBHBIX AAHHbIX
BbICOTY YPOBHS BOAbI;

6) peku:

— oflHA U Ta Xe peKa MOXKeT
ObITb ouMdpoBaHa HECKONbKUMM
UMW JaXe HEeCKONbKUMU [ecATKamu
(hparMeHTOB, NpUYEM Kaxablii par-
MEHT MOXET fBNATHCA 0OLEKTOM
cBoero tuna (OTNMYHOTO OT ApYro-
ro), Hanpumep, peka nepecsixaroLyas
(vcToK), peka B OfiHY UHMIO (LWnpK-
Ha Ha MecTHocTM fo 20 M), peka B
ABE JIMHUY, MNOWAAHAsA PeKa, CHOBA
peKa B iBe IMHUN U T. [.;

— HanpaBieHue ounUdpoBKK
Aeknapupyetca (OT UCTOKa K yc-
Tbi0), HO He BCeraa BbIMOJHAETCS
(okono 10% pek oundpoBaHbl 0T
VCTbS K UCTOKY);

— aTpubyT pekn «cobcTBeHHoe
Ha3BaHMe» 3a4acTyld OTCYTCTBYeT
WNU NPUCYTCTBYET, HO HEe BO BCEX
tparmeHTax ofHON peku;

B) OTMETKM ype3oB BOAbl Mpo-
CTaBNeHbl KpaiiHe pefKo;

r) HanpaBfeHWe TeYeHWA KaHa-
JIOB MOXET HEe COMacoBbIBaTLCA C
uHdopmaLueii o penbede;

L) yKasatenu HanpasneHus Te-
YyeHUs:

— HeT fABHbIX CCbUIOK Ha TO, K
KaKoMy 0ObeKTY laHHbIN yKa3aTensb
OTHOCUTCS;

— 0YeHb PeAKO NPOCTaBJEHbI.

MepeuncneHHble Bbille 0COOEH-
HOCTW CyLLeCTBEHHbIM 00pa3om
BAMAIOT Ha MpPOLECC CO3JaHUA an-
roputMa npepBapuTenbHoii obpa-
60TKM.

~ 06wue Tpe6oBaHMA K anro-
putmy

PaccmoTpum ocHoBHble Tpe6o-
BaHWs, NPeAbABASEMbIE K aNropuT-
My 06paboTKu.

Kakyto COBOKYMHOCTb [JaHHbIX
cnefyeT obpabaTbiBaTh COBMECTHO?
OTBET Ha 3TOT BOMPOC OYEBUAEH.
bacceitH ofHO peKku OT ee UCTOKA
[0 YCTbsl, COCTOAIWMI B 0OLWEM CNy-

yae M3 MHOXeCTBa NOCNef0BaTeNb-
HO CMeHAIWMX Apyr Apyra NuHen-
HbIX M NAOWAAHbLIX (parMeHToB
BMeCTe CO BCEMU NPUTOKAMW, ABNA-
€TCA TaKOM COBOKYMHOCTbIO fAaH-
HbIX. 06bACHAETCA 3TOT haKT AocTa-
TOYHO npocTo. TonbKo umes ccop-
MUPOBAHHbI 6GACCEH PeKU, MOXKHO
noNyYnTb AOMONHUTENbHYIO HeAB-
HY0 MH(OPMALMIO O BbICOTE pesbe-
tha MeCTHOCTW B TOYKax MpUMbIKa-
HUA 06BEKTOB Apyr K Apyry. feicr-
BUTENIbHO, BbICOTA YCTbA MPUTOKA
[OJ/XKHA COBMafaTth C BbICOTON OC-
HOBHOTO pycna B TOYKe BNafieHuns u
Hao60poT. AHANOTUYHO [OMKHbI
COBMafaTh BbICOTbI MPUMbIKAIOLMUX
APYT K ApYry OTAeNbHbIX (hparMeH-
TOB pycna Kaxgoi peku. Takum 06-
pa3omM, anropuT™ AOSKEH UMETb Me-
XaHU3M opMupoBaHus bacceilHa
pekn (B3aWMOCBA3aHHOIO MHOXe-
CTBa NPUMBIKAKOWNX APYr K Apyry
OTAENbHbIX hparMeHTOB U NPUTOKOB
peK) fiaxe npu OTCYTCTBUM ABHBIX
CCBIIOK, YKa3bIBAOWMNX HA MPUMbI-
KaHWe OAHOro 00beKTa K ipyromy.

PacueT BbICOT BO3MOXEH TOJbKO
Ha OCHOBE ABHO 3afjaHHON MHdOP-
mauuu. Takylo MHGOPMALMI0 MOX-
HO MOMyYuTb W3 OTMETOK Yype3oB
BOAbl U U3 TOYEK NepeceyeHns pek
1 n3onnHuin. 04eBMAHO, YTO YMCIO
nosy4aemblx Takum 06pasom Touek
C AIBHO 3a[jaHHbIMW BbICOTAMK 3Ha-
YNTENbHO MeHblle 06lero Konuye-
CTBAa KOOPAMHATHbLIX TOYEK, OMNCHI-
BatlowWux bacceitH pekn. OpHako
NPUHLKUN MOHOTOHHOCTH NO3BOAAET
NPOBOANTb UHTEPNOAALMIO (TNHEN-
Hyt0, KBaipaTUYHYIO MW ApYryio) 1
TeM CaMblM PacCYUTbIBATb BbICOTY
MPOMEXYTOUYHbIX 3HaYeHUN. Taknum
006pa3oM, anropuT™M [OMKEH YMeTb
paccyMTbiBaTh TOYKM MPUMbIKAHMA
K pekam OTMEeTOK Ype3oB BOfbl U
TOYKW NepeceyeHns peK u ropu3oH-
Tanemn, a TakKe ymeTb NepeHOCUTb
BbICOTbl 3TUX TOYEK B TpEXMepHoe
KOOpPAMHATHOE OnucaHue pek U
NPOBOANTL WHTEPNONALUIO He3a-
NlaHHbIX 3HAYEHNIA.

Ecnu B3msAHYTL Ha nobylo Kap-
Ty, TO MOXHO OOHapyXuTb He-
CKONbKO MAK [laXe MHOXeCTBO py-
KaBOB, TeKylLWUX napannenbHo oc-
HOBHOMY pyC/ly Kakoil-nmbo peku.
B HMXHEM TeYeHUM ycTbe pekn Tak-
e 3a4acTyio COCTOUT M3 HECKONb-
KNX pyKaBOB, a UCTOKOB (C y4yeToM
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npuToKoB) B GacceiiHe no onpege-
JIEHUI0 MHOXECTBO. ITO rOBOPUT O
TOM, YTO C MaTeMaTuyecKon TOYKM
3peHus bacceitH peku npeacTasns-
eT coboii rpad, onuceiBaemblit ce-
Tbt0. [puyem 3107 rpad Henb3s Ha-
3BaTb HamnpaBJeHHbIM, TaK Kak (310
ObII0 OTMEYEHO BhIWE) Hanpasfe-
HUe OouM(POBKM peK OT WUCTOKA K
YCTbIO 3a4aCTyl0 He BblLEpXKuBaeT-
cs. Kakum 06pasom NpoBOAUTb WH-
TepnonsLut BHYTPK Takoro rpaca?
O4yeBMAHO, YTO HAjO yMeTb Bbife-
NATb U COELUHATL YYACTKU CETH, CO-
OTBETCTBYIOLME OCHOBHOMY U na-
pannenbHbIM pyciy U NpPUTOKAM.
Kak 6bin0 oTMeueHo Bbilwe, cdop-
MUPOBaTb OCHOBHOE pycno (unu
pycno NpuToKa) No NpuUHLMNY npu-
CYTCTBMSA BO BCEX €ro dparmeHTax
OAMHAKOBOIO UMEHU peKu He yaa-
eTCs NPaKTUYECKN HUKOTAA. B aToMm
CJlyYae OCTAeTCsA OfMH NyTb — MoJ-
HbIl aHanu3 rpada u paspaboTka
TaKUX KpuUTepues, KOTOpbIE MO3BO-
NAT BBIGENNTb U3 CETU [aBHOE pyC-
no (OT UCTOKa [0 YCTbAA) W pycna
BCEX MpPUTOKOB. 3TO Haubonee
CNI0XHasA W TOHKas 3agava anropuT-
ma. Mocne cbopkn (BblgeneHus)
pycen, 3agaya NpoBefeHNs UHTep-
NONALMN PELIAeTCs TPUBUANBHO.
Kak 6bi10 0TMEYEHO BbILLE, MOXK-
HO CYMTaTb, YTO Y4acTKN Geperosoii
JIMHUM NAIOWAAHOTo 0ObeKTa (pekn)
MEXAy NPUTOKAMU U YCTbAMU 3TOTO
naolwasHoro o6beKTa TakxKe nogyn-
HAIOTCA NPUHLUNY MOHOTOHHOCTU.
Mo3ToMy npu nocTpoeHun rpada
bacceiiHa cnepyeT 3aMeHWUTb Kax-
Oblii NnowaaHbii 06beKT Habopom
NIMHENHbIX GeperoBbIX NUHUNA, Npu-
MbIKaOWMX Apyr K apyry. CnepoBa-
TENbHO, aNropuTM [OJKEH YyMeTb
pa3busatb Tpebyemble NAOWAfHbIE
0OBbEeKTbl Ha COBOKYMHOCTb MX NU-
HeilHbIX Geperosbix AuMHMiA. [Mony-
YeHHble GeperoBble JIMHUM BKIOYA-
foTcA B cocTaB rpada bacceiiHa.
MyTeM WHTEPNONALMM MOXKHO
paccuyuTaTth BbICOTbI CpefjHe YacTu
KaX[oro pycna — OT NepBoro Ao
nocnefHero fBHO 33afaHHOMO 3Ha-
yeHus. pu 3TOM oCTaHyTCA Hepac-
CYUTAHHLIMU 3HAYEHUA BbLICOT OT-
Pe3KOB peK OT UCTOKa [0 MepBoro
SBHO 33JaHHOTO 3HAY€HMUsA 1 OT No-
CNefHero fBHO 3aJaHHOro 3Haye-
HWA 0o ycTbA. [o3ToMy ele oaHOW
3afaveit anropuTMa ABNAETCA IKC-

TPanosLMs BbICOT KOHLLOB peK. ITa
npouepypa 6yAeT HeCNOXKHOIA, ecnu
Kakum-nn6o o6pasom (KOHEUYHO ¢
Y4eTOM MNpPUHLUNA MOHOTOHHOCTK)
3aJaTb 3HayeHWe BbICOT NepBOil
nocnepHeit Toyek peku. Kak npasu-
110, BbICOTY YCTbSi MOXHO onpefe-
JUTb MO BbICOTE MOPs, 03epa WK
BOAOXPaHWINLLA, B KOTOPOE BNaja-
eT peKa. BbicoTy e UCTOKa MOXHO
OLiEHUTb TOJIbKO MO IOKabHOM MO-
penu penveda, NOCTPOEHHOW B
paiioHe gaHHoro ucroka. Cnegosa-
TENbHO, aNrOPUTM [LOMKEH YMETb
CTPOUTb MOpenb penbeta Ha No-
KanbHble 30Hbl AN OLEHKU BbICOT
UCTOKOB Pek.

~ Peanusauma anroputma u pe-
3yNbTaThl

PaboTa no paspaboTke anroput-
Ma Ha ocHoBe chOPMyANPOBAHHBIX
Bbile 06WMx TpeboBaHUI Benach
Ha MPOTSAXEHUN JAUTENbHOTO Bpe-
meHu. lpn 3TOM NpoBepsAnnCH pas-
JINYHBIE KpUTEepUM ero paboTsl, on-
TUMWU3NpPOBanach peanusauus oT-
LeNbHbIX 3TanoB, KOHKPETU3MpoBa-
nacb NocnefoBaTeNbHOCTb BbINON-
HAeMblx fedcTBUMA. B pamkax cra-
TbU HET BO3MOMHOCTU U3NOXUTb
BCE HIOAHCbI U TOHKOCTU pa3pabo-
TaHHOTO aJrOpUTMa, MO3TOMY €ro
nofpo6HOe onMcaHUe MOXHO Hai-
TM Ha http://achawk.narod.ru/
article_gidro.html.

lMpuBeneM HeCKONbKO NpUMepos
pabotbl anroput™a. Ha puc. 3 npeg-
cTaBneH npodunb penveda BLONMb
pycna, 0TMEYEHHOro Ha puc. 1, no-
JIYYEHHOTO0 nocne NpoBefeHMUs
npeABapuTensHoit 06paboTku. Bupg-
HO MOHOTOHHOE yObIBaHUE BbICOTHI,
4TO CBUAETENbCTBYET 00 I deKTUB-
HOCTU NpoBeaeHHON 06paboTKM.

Ha puc. 4 npepctaBneH BapuaHT
NpOCTPAHCTBEHHON BW3yanusauuu
3/IEKTPOHHOII KapTbl C MOAENbIO pe-
nbeda MeCcTHOCTM, MOJYYEHHOI
TpafuLMOHHbIM 06pa3om. Ha puc. 5
3TOT e y4acTOK MeCTHOCTH BU3ya-
JIN3UPOBaAH C Y4eTOM MOAENU Peb-
ea, NOCTPOEHHON C NpUMeHEHNeM

lpogpuns yyacmka pexu nocne
obpabomku

| OSSNV

Modens 6e3 coznacosaHus ¢
cemsio 2udpozpagpuu

npegnaraemoro anroputma. fpu
CPaBHUTE/ILHOM BU3YyaNbHOM aHa-
An3e BUAHO, YTO PYCNO NUHeRHOW
peku nonyuuno Gonee petanbHoe
o4YepTaHMe W MONHOCTbIO COMAco-
BaHO N0 BCEMY TEYEHUIO PeKu. 3ep-
Kano NoBEepXHOCTH MNOWaAHOI pe-
KM TaK)Xe YeTKO COracoBaHo C pyc-
NOM — ycTpaHseTcs owubKa Toka
peKu no ckioHy. Takum obpasom, B
pesynbtate 06paboOTKU METpUKK y
BCEX BOLOTOKOB BAOJb UX Npocduns
MONYYaeM COMNACcOBaHHblE, MOHO-
TOHHO-Yy6bIBAOWME BbICOTHl — OT
UCTOKA K ycTblo. 0bpaboTaHHas Ta-
KM 06pa3oM ceTb 0ObEKTOB rup-
porpaduu ucnonb3yetcs Npu NocT-
pOeHUM MaTpulibl BLICOT pesbeda.
MpeanoxeHHas MeToAMKka MO3BO-
NAET YCTPaHUTb OWMWOKM 3amnofiHe-
HUS AYeeK MaTpULLbl, NOBbLICUTbL TOY-
HOCTb MOJENU W MONYYUTb MOJHO-
CTbl0 COMNAcoBaHHylo C rMaporpa-
tuneit matpuuy BbicoT penbeda.

| ——

Modens, coenacosanHas
¢ cemsio 2udpozpaguu
no npednoxeHHoOMy anzopummy

Ewe ofuH npumep npuBedeH Ha
puc. 6. 3pecb npepcTaBieHa mar-
puua penveda, NonyyeHHas no of-
HOMY M3 JIUCTOB KapThl MaclTtaba
1:200 000 paioHa CeBepHoro Kas-
Kasa 6e3 npoBefeHWs npefBapu-
TenbHOW 06paboTku. Matpuua
npeAcTaBfieHa B OTTEHKax Ceporo
LiBETa: YEM CBeT/Iee OTTEHKU Cepo-
ro, TeM 60JblUyi0 BbICOTY OHU 0TO6-
paxatoT. Ha Hee HanoxeHa uHdop-
MaLus 0 PasNnynAX ee 3eMeHTOB
C 37eMEeHTaMU KOPPEKTHOI MaTpu-
Libl, NOCTPOEHHOM NocNe NpeABapu-
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lMpumep mampuys! penseda

TenbHoit 06paboTku. KpacHbim
LBETOM OTMEYeHbl MecTa C Moso-
XWUTENbHOW pa3HULEN Mexnay Bbl-
COTaMW, CUHUM — C OTpULATENb-
HOW. BMAHO, 4TO MpaKTUyeCcKu BCe
NOLWNHBI, N0 KOTOPbIM, KaK npasu-
N0, NpoTeKaloT peKu, OTMeyeHbl
KpacHbIM LBeTOM. 3TOro W ciepo-
BaNO OXWAATb: COMNAcOBaHHaA ¢
ruaporpaduein matpuua BbICOT B
3TUX 30HAX NOYTMU BCErfa HUKe Ma-
TPULbI, NOCTPOEHHOI 6€3 yyeTa Bbl-
coT rupporpacdmu. TakKe MOXHO
3aMeTUTb [OCTaTO4HO 6oNbLIOe KO-
NMYeCTBO CUHUX OTMETOK, XapaKTe-
PU3YIOLNX 30HbI NPeBbIlEHNIA CO-
TNacoBaHHOM MaTpULbl Haf UCXOA-
Hoii. CpefjHee 3HayeHue OTAUYUN
AByX matpuy (no abcontoTHoOi Be-
NMYKHE) cocTaBaseT 12,5 M, MaKkcu-
manbHoe — 106 M. [puBefeHHbIN

npuMep HarmsgHO NOATBEPXKAAET
BbIBOJ, O HE0OX0AMMOCTU npume-
HEHUs TpefNoXeHHO! 06paboTKM
ANs NONYYEHUA KaYeCTBEHHbIX MaT-
puu penbeda.

B 3aknioueHuu cnepyet otme-
TWUTb, YTO OMUCAHHBIA BbIlE ANTO-
put™M 06paboTku ruaporpaduu u
penvetda npaKTU4YeCKU ofHOBpe-
MeHHO Obln pa3paboTaH cneuuanu-
ctamun KB «MAHOPAMA» wu 3A0
«TpaH3ac». B HacToswee Bpems OH
ucnonbsyetrca B TNC «lMaHopamay
ANS Pa3nuyYHbIX Leneit nonb3osare-
Nel U B Cneymnan3nupoBaHHOM Npo-
rpammHom  obecneyeHun  3A0
«TpaH3ac» C Lenbio NoBbILEHNs Ka-
yectBa LMP, koTopble npumeHstoT-
Cs B aBUALMOHHBIX HABUTALMOHHBIX
KOMMeKcax.
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RESUME

An experience in the digital
terrain model (DTM) creation
based on digital topographic
maps has shown that the relief is
reproduced inadequately in cer-
tain zones e. g. river beds with
steep banks. General require-
ments for a qualitative DTM mod-
eling algorithm are given. Results
of an elevation array retrieval
based on the algorithm developed
at the «Panorama» Design Bureau
and implemented both in the
Panorama GIS and the special
software developed at «Tranzas»
JSC are presented.
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CUCTEMA CNYTHUKOB 33 SPOT

M.A. BoncyHoBckuit («CoB30HAY)

B 1990 r. okoHuMn KneBckoe BbICLIEe UHXEHEPHOE pafanoTeXHUYecKoe yuunuLle. Nocne OKOHYaHWA yununuwa
cnyxun B pagax BC PO. C 2000 r. pabotan B 000 «eo CnekTpymy, a ¢ 2002 r. — B ®IYMN BO «Texmawumnopt».
B 2004 r. nonyuun creneHb «MacTep [enoBOro agMUHWUCTPUPOBAHMA B 0611aCTU CTpaTeruyeckoro
nnaHuposaHus» (Master of Business Administration) Bo Bcepoccuiickont akapgemun BHewwHen Toprosan MIPuT
P®. C 2004 r. paboTaeT B komnaHuu «CoB30HAY», B HACTOsILEE BPEMS — 3aMeCTUTENb FreHepanbHOr0 AUPEKTOPa.

Cuctema CnyTHUKOB AMCTaH-
LLMOHHOIO 30HAMPOBaHMA 3emnu
SPOT 6bina cnpoekTupoBaHa Ha-
LMOHA/IbHLIM LLEHTPOM KOCMUYe-
CKUX unccnegoBaHnii ®paHumm
(CNES) u paspaboTaHa ¢ yyacTu-
em lBeunn n benbruun. Cucrema
BKJII0YAET HECKONbKO KOCMUYeC-
kux annapatos (KA), a Takxe Ha-
3eMHoe 060pyfoBaHNeE Ans KOH-
TPOASA M NpOrpamMMUpOBaHMSA
cnyTHukoB [133 u nocTtaBkmM Koc-
MUYECKUX CHUMKOB noTpebuTe-
nsam. Mepeeiit KA SPOT 1 6bin 3a-
nywex 22 despans 1986 r., a no-
CNnefHUN CNyTHUK 3TOW cepun
SPOT 5 — B mae 2002 r. B HacTo-
Allee BpPeMA OCTalOTCA AENCTBY-
IOLWMMM TPU U3 NATM 3aNyLLEHHbIX
CNYTHUKOB.

CnyTHuKM cepun SPOT nosso-
NAT HabNofaTh NpaKTUYECKU
BCIO MOBEPXHOCTb MAaHeThl 3a
OAWH JeHb. B ceBepHbIX W 1OX-

HbIX WWPOTax Bbile 40° noby0
TOYKY MOBEPXHOCTU MOXHO Ha-
6n104aTh KaXAbIA LEHb KPYrblid
rof, TOrAa Kak HenocpeAcTBEHHO
Ha 3KBaTope y3Kas nonoca Tep-
pUTOPUM WUPUHOA NpUBNN3U-
TenbHo 250 KM, n3 2800 KM, OT-
LeNslnNX [BE CMeXHbIX 0pou-
Tol KA SPOT, ocTaetcs HepgocTyn-
HOW B Nto6OM AeHb. Mpu ucnonb-
30BaHUN [1BYX M3 Tpex CMyTHU-
KOB B OJMH W TOT e feHb MOTyT
ObITb NOCNEROBATENBHO MONyYe-
Hbl [IBe CTepeoCKOnuyeckue
CLEHBI.

YHUKanbHbLIMU 0COBEHHOCTSA-
mun KA cepun SPOT sasnswoTcs
BbiCOKAs paspelwawowas cno-
COOHOCTb, BO3MOXHOCTb MOAY-
YeHMA CTepeoAaHHbIX M npoBse-
LAEHUA MOBTOPHbIX HabnAeHN
OflHUX U Tex e obnacteir. C
1986 r. nosy4yeHo 1M NOMELLEHO B
apxus 6onee 6 MNH n3obpaxe-

HWA. JITOT MaTepuan SBAAETCA
fecnpeueeHTHbIM OTYETOM O
XWU3HU Halei NnaHeThl.

CnytHuku SPOT BpawatoTcs no
KpYyroBoi COJIHEYHO-CUHXPOH-
Hoi opbute. Op6uta KA SPOT
“MeeT cnepyolme xapakTepuc-
TUKK: BbICOTa — 822 KM; HaKno-
HeHne —98,7°; 060pPOTOB B JeHb
— 14 + 5/26; nepuop
101 MuH; cmeleHne mexpy no-
CnepfoBaTeNbHbIMU  HA3EMHbIMU
TpaekTopuamm — 2823 kM; npo-
LOMKUTENbHOCTb  LMKNA
26 [Hei; uyucno opbUTanbHbIX
060poTOB 3a UMK — 369.

O06opymoBaHue U TexHUyec-
Kue XapaKTepuCTUKW AaHHbIX
[33, nonyyeHHbIX CO CMYyTHWUKOB
cepun SPOT, npueepeHsbl B Tab-
nuue.

Ha KA SPOT 1, 2 u 3 6bi10 yc-
TaHOBNIEHO OfMHAaKOBOe 060py-
A0BaHWE, KOTOPOe COCTOAN0 W3

060pyaoBaHMe M TEXHUYECKUE XapaKTepPUCTUKM faHHbIXx 133 ¢ KA SPOT

HaumeHoBaHue npubopa /

KONn4yecTso

Konuyecteo /
TMN CneKTpanbHoro KaHana /
paspelueHue, M

HaumeHoBaHue /
3HayeHwue CNeKTpanbHOro
AManasoHa, MKM

SPOT 5
HRS / 2

2 / naHxpomaruyeckuit / 5
2 06beauHeHHbIX B 1/
naHxpomaruyeckuit / 2,5

SPOT 4
HRVIR / 2

1/ naHxpomarunyeckuit / 10

3 / mynbTUCneKTpanbHbii / 20

3 / mynbTUCTEKTPaNbHEIA / 10

1/ KOPOTKOBOJHOBO
MHdpakpacHelii / 20

P/0,48-0,71

B1/0,50-0,59
B2/ 0,61-0,68
B3/ 0,78-0,89
B4 / 1,58-1,75

Pa3mep nsobpaxeHus

Yron HaknoHa, °

1 / KOPOTKOBONHOBBIIA
MHdpakpacHslii / 20
M/ 0,61-0,68
B1/0,50-0,59
B2 /0,61-0,68
B3/ 0,78-0,89
B4 / 1,58-1,75
60 kM x 0T 60 M 10 80 KM
+31,06

SPOT 1,213
HRV / 2

1/ naHxpomaruyeckuii / 10

3/ MynbTUCNEKTpanbHelii / 20

P /0,50-0,73

B1/0,50-0,59
B2/ 0,61-0,68
B3/0,78-0,89
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ABYX MAeHTNYHbIX ceHcopoB HRY,
CKAHUPYIOLWNX MOBEPXHOCTb B
NaHXpOMATUYECKOM WU B Myb-
TUCNEKTpanbHOM pexumax. [lo-
NOXeHneM Kaxporo 3epkana
ceHcopoB HRV moxHo ynpaBnsaTsb
¢ 3emnu, onpegenss o6nacTb Ha-
6ntopeHus. 06a HRV moryt pabo-
TaTb B Pa3HbIX PeXuMax uau
OAMHAKOBOM.

CnyTHuk SPOT 4 6bin o6opy-
[AOBaH YCOBEPWEHCTBOBAHHbIM
ceHcopom HRVIR, yto no3sonu-
N0 po6aBUTL HOBbIN KaHan B KO-
POTKOBOJIHOBOM MH(paKpacHOM
AvanasoHe (1,58-1,75 mkm). Ha
OCHOBaHUW CBefeHU 0 KOo3(-
hUuMeHTe OTpPaXeHUA 3eMHO
NOBEPXHOCTM, NONYYEHHBIX C MO-
molbto cnyTHukos SPOT 1 u 2,
Gbina paspabotaHa cucTema Ha-
CTPOMKM 31EKTPOHHOr0 KO3 u-
LMeHTa YCUNEHUA [aTyuKa B CO-
OTBETCTBWU C TUMOM CHUMAeMOli
MECTHOCTM U CE30HOM, YTO MO03-
BOJIMNIO YBENWNYUTbL [UHAMUYEC-
Knit guanasoH. Mpu6opsl HRVIR
npefHa3HayeHbl LA He3aBUCU-
MOTO Nony4YeHUs U306paxKeHui
W ABNAKOTCA NpOrpaMMuUpyeMmbl-
MU, YTO 3HAYUTENbHO YBENNYU-
BaeT ob6liee KONMYecTBO BO3-
MOXHOCTe BuM3yanusauuu. B
YaCTHOCTW, MOXHO U3MEHUTb Ha-
BefeHne opHoro npubopa, He
3aTparuBas KauyecTBo BUEO[aH-
HbIX, MONy4aEMbIX B TO XK€ BpeMs
apyrum npu6opom. 06vem xpa-
HeHus (uKcupyemoii nHpopma-
LMW KAX[0ro U3 aByx 6OPTOBBIX
PErucTpaTopoB ObiN yBENUYEH C
22 00 40 muH. 06beM NamMaTh Ha
GopTy cocTaBnser npubAU3U-
TenbHo 10 [OUT, 4TO NO3BONUIO
yBENNYUTL 06lLyl0 HafeXHOCTb
CUCTeMbl npuema U nepepayu
AaHHbIX W MPOAANTb CPOK 3KC-
nnayatauuMum npoekTa, 3a cyeT
Oosblieii eMKOCTU 3amnoMUHalo-
LLero yCTponcTea.

Ha KA SPOT 5 (puc. 1) 6bino
LOCTUTHYTO yBeNMYeHue paspe-
WeHNUsA Tpex MyNnbTUCMEeKTpab-
HbIX KaHanoB (B BUAMMOM U
GnuHeM MHdpaKpacHOM paua-
nasoHax) go 10 M u naHxpoma-

Bud cnymuuka SPOT 5 Ha op6ume

TWYEeCKOro KaHana o 5 M. M306-
pa¥eHus B 3TUX KaHanax ¢op-
MUPYIOTCA [LBYMSA pa3fefbHbiMU
nunenkamu M3C, KoTopble Bep-
TUKaNbHO U TOPU3OHTANLHO
CLBUHYTHI HA OAWH NOAYNUKCENb
(2,5 M Ha mecTHOCTU) B hOKab-
HOW nnockocTW. 3TM n3obpasxe-
Hus nepepatoTcs ¢ 6opta KA ot-
pensHo, u CNES 3anmateHToBan
npouecc co3paHus usobpaxe-
HUA C paspeweHvem 2,5 M
(Supermode), npepctaBnswWmNii
coboil Tpexwarosoe CAUsHUE
ABYX M300paxkeHuit ¢ paspelle-
Huem 5 M.

OcHoBHas nporpamma KA
SPOT 5 pononHeHa Hanuyuem
ceHcopa VEGETATION, umetowero
WHpPOKKiA yron o63opa (WwupuHa
MonoChl 3axBaTa Ha MeCTHOCTU
2000 KM), BbICOKOE pafiMoOMeTpu-
YecKoe paspeLleHne u NpocTpaH-
CTBEHHOE pa3pelleHue, paBHoOe
npubnusntensHo 1 km. OH wuc-
nosb3yeT Te e CheKTpaibHble
KaHanbl, 4to 1 ceHcop HRVIR (B2,
B3 u cepeguHa IR), a Takxe po-
NONHWUTENbHLIM KaHan, M3BecT-
Hblii kak BO (0,43-0,47 MKkM),
npefHa3HaYeHHbI ANs OKeaHo-
rpaduyeckux HabnoaeHun u
KOppeKuun atMocdhepHbIX Baus-
Huit. Mpubop VEGETATION wc-
nonb3yeTcs QNS €XefHEBHOro
HAOMIOAEHNA 3EMHbIX IKOCUCTEM
1 Guoctepsl, 0COHEHHO C Lesbio
CBOEBPEMEHHOTO OOHApYXKEeHMUA
mMoGanbHbIX U3MEHEHUH U Npo-

Gnem okpyxatolei cpegbl. OH
ABNAETCA COBMECTHbIM €BpOMNeii-
CKUM MPOEKTOM, TaK KaK B ero
pa3paboTke NpUHMMANO yyactue
EBponeiickoe 3KOHOMMYecKoe
coo0bwecTBo.

06opynoBaHue SPOT 5 Takxke
BKJI0YAET 0TOOpaKatoWmuin MHCT-
pymeHT HRS (puc. 2), paspabo-
TaHHbIN KomMnaHueit Astrium gns
co3paHna uucdpoBord MmMopenun
penveda (LMP). Kamepbl 3toro
npubopa HakNoHeHbl Ha 20° Bre-
pep ¥ Hasap, 4To Mo3BOAAET Nno-
nyyaTb cTepeonapbl M3obpaxe-
HWI1 NOBepXHOCTM B 06NaCTH
600 km BRoAb 1 120 KM nonepek
Ha3eMHOI TpPaeKTOpUU CNYTHU-
Ka. [pocTpaHcTBeHHOe paspe-
WeHne AaHHbIX NpU UX BbIGOpKE
nonepek cnepa pasHo 10 M, a
npu BbIbOpKe BROMb Cleja —
5 M. OTHocuTenbHas BbICOTHasA
ToyHocTb LIMP, co3paHHOM Ha
ocHoBe BupeopaHHblx HRS,
cocTaBniset ot 5 go 10 m, a abco-
notHas — ot 10 go 15 m.

CnocobHoCTb CNYTHUKOB
SPOT ocyuwecTBAATbL CKAHMPOBA-
Hue noj yrmiom obecnedyuBaer
TaKXe MonyyeHue cTepeonaps
n306paXkeHUn C OTHOWEHMEM
B/H (ocHoBaHue/BbicOTa), pas-
Hoe 11 0,5. HoBblIit MynbTUCNEK-
TPaNbHbIN ~ MHCTPYMEHT  Ha
SPOT 5 co3paet ctepeonapbl ¢
oTHoweHuem B/H npubnusu-
TenbHO paBHbIM 0,84. Tak Kak
1300paXKeHUs MoNyyYeHbl NOYTU
OLHOBPEMEHHO, TO He [OMKHO
ObITb MpobsieM ¢ Koppensuuen.
Ctepeonapbl rmaBHbIM 06pa3om

®yHKyuoHuposaHue uHcmpymerma HRS
Ha 6opmy cnymHuka SPOT 5
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Mpumep MynsmucneKmpanbHo20 U306paXkeHuUs
co cnymruka SPOT (Kntoyesckoli synkaH, Kam-
yamckuii nomyocmpos)

MCnonb3ylTCca AN Co3jaHus
cTepeonnaHos, Tonorpaduyec-
KOro KaptorpadupoBaHus 1 aB-
TOMATUYECKON CTepeoKoppens-
uMm, a Takxke nonydeHus LIMP.

Komnauua  SPOT  Image
(PpaHuus) npeanaraet WUPOKMii
BbIOOP YpOBHEN npefBapuUTeib-
HOW 006pabOTKM KOCMUYECKMX
n3obpaxeHuit, nonyyaembix ¢ KA
SPOT 1-5. Mpumepsbl n3obpaxe-
HUA (puc. 3) MOXKHO NpPOCMOT-
peTb U CKayaTb Ha caifTe Komna-
HUM www.spotimage.fr.

Bo3MOXHOCTb OCYLECTBAATD
CKaHMpOBaHWe moj YroM nos-
Bonset cnytHukam cepuu SPOT
noJiyyaTb JaHHble B N0ONOCE WK-
puHoii 900 km. CkaHupoBaHue
noj yrnoMm MOXeT WCNo/ib30-
BaTbCA A1 YBEINYEHMUSA YACTOThI
HabNAeHUs AaHHOW TOYKM Mo-
BEPXHOCTU B TeYEHME 0pOUTaNb-
HOro uukna. ITa yacrota MU3Mme-
HAETCA C WMPOTOIi: Ha IKBATOpE
Kaxgaas o6nacte MoxeT ObITb
oTobpaxeHa 7 pa3 B TeyeHue
26-[HEBHOr0O  0opbuUTaNbHOrO
LMKNIa, B TO BPEMs KaK Ha WWpo-
Te 45° pgaHHas 06/1acTb MOXeT
ObITb OTOOpaxeHa 11 pas. Mpyn-
na u3 Tpex cnytHukos SPOT 3a-
METHO yBEeNMYMBaET 3Ty VHU-
KanbHYI0 BO3MOXHOCTb NOBTOP-
HOro HabnwoaeHus: 6o
06beKT Ha 95% 3eMHOI NoBepx-
HOCTM MOXeT 6bITb 3aduKcUpo-
BaH B /10OOW [eHb OAHUM U3
CMYTHUKOB. 3JTa CNocobHOCTb
orpaHuyeHa obnactamu, rge He-
BO3MOXHa npsmas nepegava
WHbOPMALMM HAa Ha3eMHble
CTaHLuK.

Cucrema npuema u o6paboT-

KW BKIIOYAeT [Be MaBHbIX CTaH-
uun B Tynyze (®paHums) u Ku-
pyHe (lUBeums). 3T craHuuM
MOTyT MOfy4YaTb TefemeTpuyec-
Kue faHHble, 3ahMKCUPOBaAHHbIE
Ha 0OpTOBbIX perucrparopax
AN NONyYeHHble HenocpencT-
BEHHO B mpejenax ux Kpyra Bu-
ANMOCTM, PafMycom npubausu-
TenbHo 2500 KM, LeHTPOM KOTO-
poro oHu apnstoTca. Kpome To-
ro, UMetTCA 22 CTaHLUUW NpsAMo-
ro nonydyenus (DBS), koTopble
MosyyaloT TOAbKO TenemeTpuye-
CKMe AaHHble B npeAenax Kpyra
suagumoctu. Kaxpas DBS 3d-
(eKTUBHO ynpasaseTr cobCcTBeH-
HON 30HON BMAMMOCTU B COOT-
BETCTBUM CO CMYTHUKOBbLIMU pe-
cypcamu, Ha3HayaemblMU KOM-
nanuen SPOT Image.

RESUME

A detail description as well as
the technical characteristics are
given for the space high resolu-
tion images acquired from the
SPOT 1, 2 and 3, SPOT 4 and
SPOT 5 satellites controlled by
the Centre National d'Etudes
Spatiales, France.
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TEXHOJ1IOTUA NOCTPOEHUA
PENBE®A MECTHOCTU
HA L®C «TAJTKA»

A.N. Anumnnos (UMY PAH)

B 1972 r. okoHuun JleHMHrpagckoe BOEHHO-TOMOrpaduyeckoe yuyunuwe. 3ateM OKOHUWUA TeoAe3nyecKuii
(haKynbTeT, afblOHKTYPY UM [AOKTOPaHTypy BoeHHO-WHXKeHepHoi akapemuu uMm. B.B. Kyibbiwesa. B
1985-1988 rr. paboTan CTapwuM HayYyHbIM COTPYAHWKOM, MpenoAaBaTeNeM, HayalbHUKOM BOEHHO-Hay4HOIA
rpynnbl BUA um. B.B. KyiiGblwesa. B 1989-1996 rr. pyKoBOAWN UCCNEAOBAHUAMMU B 0671aCTU MaTeEMATUYECKOTO
MOZENUPOBAHUA MECTHOCTM U aBTOMATUYECKOTO pelleHus 3agay B obnactu reogesun u Tonorpacdum 8 BUA um.
B.B. KyitGblweBa. B HacToswee Bpems — 3aBegylowuin 22-it  nabopatopuum «YnpasneHue B
reoMHdOopMaLnoHHbIX cuctemax» NHcTuTyTa npobnem ynpasneHus PAH um. B.A. Tpane3HWKOBa, reHepanbHblii
pupektop HN® «Tanka-TOAB» u 3amectutens reHepansbHoro AupekTopa HauwoHanbHoit KapTorpaduyeckon
Kopnopauuu.

B.b. Kekenupse (HM® «Tanka-T[B»)

B 1997 r. okoH4YMn MoCKOBCKMI KONNEAX reoge3nn u kaptorpaduu no cnewmanbHOCTU «a3pohoToreonesncry.
B 2000 r. okoH4Yun ropHbin hakynsTeT MOCKOBCKOTO OTKPBITOrO YHMBEPCUTETA MO CMELUaNbHOCTU KFOPHbIi
UHXeHep-mapkweirgep». C 2000 r. no HacToswee BPpeMA — MAAAWNIA HAyYHbli COTPYAHUK 22-i nabopaTopuu
«YnpaBneHume B reouH(oOpMaLuMOHHbIX cucTeMax» WHctutyTa npobnem ynpasnewus PAH, ¢ 2002 r. —

3amectuTenb reHepanbHoro gupektopa HM® «Tanka-TAB».

CrepeoTonorpacuuyeckuin me-
TOJ, COCTaBIEHUA KapT U NiaHoB
nctopuyecku Obin U sBAsETCA
Haubonee 3KOHOMUYECKN BbITOA-
HbIM U LUMPOKO MCNONb3yeMbIM.
IToT mMeTop GbIN AOCTAaTOUHO XO-
pOLWO peanu3oBaH C WUCMNOMb30-
BaHMEM aHaNoroBbIX Npu6OpoOB
Ha npeanpuatuax Pockaprtorpa-
¢uun. B HacTtoswee Bpema ana
CO3JaHuA KapT M NNaHoB B OC-
HOBHOM MNPUMEHSAI0T LudpoBble
thoTorpaMmMeTpuyeckme CTaHuum,
XOTHA B HEKOTOPbIX OpraHn3auusax
NPOJO/IKAT UCMOb30BaTh aHa-
noroeble NpuGOpPHI.

LUndposas dotorpammerpu-
yeckas ctaHuma «Tanka» — ofHa
M3 HEMHOTUX POCCUMCKMX LuUd-
pOBbIX CTaHLMWIA, KOTOpas WKpo-
KO MCMoNb3yetcs npu Co3fjaHuu
KapT u nnaHos. OgHWUM 13 3TanoB
CO34aHuA KapT v NAaHOB ABNAET-
A NocTpoeHue penbeta MecTHo-
cTU. TeXHONOrMUs NOCTPOEHUS pe-
needa ¢ ucnonbzoanuem LOC
«Tanka» Bepcumn 3.3 cocTout U3

clefyoWwmnx 3Tanos:

1. Wmnopt knaccudukatopa;

2. Crepeockonuyeckoe noct-
poeHue penbeda;

3. Crepeockonuyeckoe nocT-
poeHue rugporpadum;

4. TlocTpoeHne ropu30HTa-
neit;

5. PepaktupoBaHue ropmsox-
Tanen;

6. UndposaHne s3nemeHTOB
penbeda, He BblpaXalowwmxcs ro-
pU30HTaNAMK;

7. PacctaHoBKa NMKETOB Ha
XapaKTepHbIX MecTax;

8. PacctaHoBKa GeprwTpuxoB
Ha rOpU30HTanNsAX;

9. JKCNOPT roTOBOM KapThl.

[ns npepocTaBneHus 3akas-
YMKY FrOTOBOM NpOLYKLUM B (op-
mate UC «Kapta 2000» (KB
«[MAHOPAMA») unu «Hea» (UMY
PAH) nepeg co3pnaHuem penbeda
HeobXx0AMMO  MMMOPTUPOBATH
knaccudmkatop «Kaprta 2000»
unu «Hesa» B popmar LOC «Tan-
Ka». [1p1 Ucnonb3oBaHUM Apyrux

NpOrpamMMHbIX NPOAYKTOB MOXHO
BOCMONb30BATbCA CTAHAAPTHbLIM
knaccudukaTtopom, C KOTOpPbIM
noctasnsercs LOC «Tankax.
Crepeockonuyeckoe noctpoe-
Hue penveta sBnsetcs Haubo-
Jlee OTBETCTBEHHbIM 3TanoMm. Ero
MOXHO MPOBOAMTL MO «CBOGOA-
HOW» hoTOrpamMMeTpMYeCKo Mo-
Jenun, Korga B MpoeKTe ele Het
TOYeK MoJIeBOi NNaHOBO-BbLICOT-
HOW NOArOTOBKM, T. €. hoTOrpam-
METPUYECKas MOJENb BHEWHe He
opueHTUpoBaHa. CTepeockonu-
YyecKoe MOCTPOEHWE BbIMONHAT
npu MOMOWM MUKETOB U CTPYK-
TYPHbIX NUHUIA. CTPYKTYpHbIMYU
JMHUAMK cneayeT oTpabaTtbiBaTh
TanbBery, BOAOPA3feNbl, Kpas
06pbIBOB, 0OBParoB ¥ Kapbepos.
OcTanbHas niowagb oTpabarbi-
BaeTcs nuketamu. [na obnerye-
HUS PpaboTbl MOXHO BKOYMTD
(YHKUMIO «aBTOMOACTPOMKA Z».
Mpn 3TOM Mapka GyAeT NoCTOsH-
HO YAEPXKMUBATbCSA HA MOBEPXHOC-
M cTepeomopenu. 3agadya one-
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paTtopa CBOAMUTCA NULWb K TOMY,
4TOObl HAabMPaTh NUKETHI TOLKO
Ha MOBEPXHOCTU 3eMNIN U He Ha-
BOLMTb MApKy Ha KpbllK AOMOB,
KYCTapHWKM, AepeBbs U HA ApY-
rne oObEeKTbl, HAXOAsAWMECS Haf
NOBEPXHOCTbIO 3eMnu. B mecrax,
roe OTCYTCTBYIOT CTPOEHUS U Bbl-
COKas pacTUTENbHOCTb, MOXHO
BOCMO/Ib30BaThCs (DyHKLMEN aB-
TOMaTUYeCKOW PacCTaHOBKU MU-
ketoB. Onepatop 3apgaer 06-
N1acTb, B KOTOpPOI Hago paccTa-
BUTb NUKETbI, U PACCTOAHUE MEXK-
Ay nuketamu. lporpamma aBTo-
MaTUYeCKM pacCTaBiseT MUKETbI,
MpuUyYem Ha Tex yyacTkax, rae Ko-
3bULMEHT Koppenaunm Hus-
KWii, Nporpamma nuKeTbl He CTa-
BWT, TEM CaMbIM, u3beras owwu-
00K, KOTOpble 4YacTO BO3HMKAIOT
npu aBTOMaTUYeCKOW pacCcTaHOB-
ke penbeda. Onpegenutb, Ha-
CKOJIbKO KayecTBEHHO 0TpaboTaH
penbed  MOXHO  BM3YasibHO,
BKJIKOUYMB B MOKA3 y3/bl CETKM LK-
tpoBoit mofenn penveda, Tpey-
ronbHuKW (TIN) mnn ropusoHTa-
JIW, YCTAHOBMUB LWAr rOpU30HTaNe
B HECKONIbKO pa3 MEHbLUUI, Yem
TpebyeTcs NONy4YUTb B MPOEKTE.
Mbl peKOMeHfyeM ycTaHaBANBATb
Lar, MeHblWWI B 4 pasa.

Mocne TOTO, KaK poTorpamme-
TpUYecKas Mofesb CTaHeT BHell-
He OpWEHTUPOBAHHOW, MOXHO
npucTynatb K CTepeocKonuyec-
KOMYy MNOCTPOeHMI0 TuAporpa-
¢uun. 03epa cnepyetr pucosatb
NpW BKIIOYEHHOW hYHKLWKU «MO-
CTOsIHHas BbicoTa». [ns 3Toro
cflefyeT YCTaHOBUTb MapKy Ha
NOBEPXHOCTb 03epa, 3auKcmpo-
BaTb BLICOTY U MOC/E 3TOMO OLM-
tpoBatb rpaHuuy o3epa. Peku
CrefyeT HauuMHath uucdposatb oT
uctoka. Hago ycTtaHoBUTL MapKy
Ha MOBEPXHOCTb BOAbI, 3athMKCK-
pOBaTb BbICOTY, BKIOUYUB (HYHK-
LMI0 «MOCTOSIHHAA BbICOTA», U
uMdposats, ABUrasCb BHWU3 MO
TeyeHuto. Korga mapka okaxercs
BbllUE YPOBHS BOAbI, CNEAVeT ee
OnycTUTb U BHOBb 3auKCUpO-
BaTb BbICOTY.

[na noctpoeHus ropusoHTa-

neit B LUOC «Tanka» cywectsytoT
(yHKUMKM, no3BoasiolwmMe pac-
CYMTaTb rOPU30OHTANIN Henocpen-
CTBEHHO MO CTepeokapTe An6o
no umcpoBoi MaTpuLie penbeda.
Mporpamma co3faeT 0CHOBHblE U
yTOJLEeHHble Topu3oHTanu. Cos-
MECTHO C FOpPU3OHTANAMMU MpoO-
rpaMma MOXeT co3jaBaTb U Mo-
JIYFOPU30HTaNN B TeX MecTax, rae
3a/10)KEHUE MEXLY TOpU30HTa-
nsMK 6onblue 3aflaHHON BENUYM-
Hbl. TOpU30OHTaNM, NOCTPOEHHblE
no umpoBoii MaTpuue penbeda,
noaydaioTcs 6onee nnaBHbIMY,
TaK Kak nepef nocTpoeHuem pe-
nbeda uncdposas matpuLa pensb-
etha MoxeT 6bITb crnaxeHa. Mat-
puuy penbeda MOXHO Craaxu-
BaTb, €C/IN MECTHOCTb HE UMeeT
60/blWIOT0 KONMYECTBA OBParos,
AMOK W ropok. Yem Gonee npo-
cTyio (rnagkyt) dopmy umeet
penbed, TEM GonbWUA papuyc
CrMaXuBaHUs HeobxoaMMO ycTa-
HaBnuBaTb. Ecnu pacctaHoBka
MUKETOB BBIMOJHANACL MOJHO-
CTbl0 B aBTOMATUYECKOM pexu-
Me, CTNaXKuBaHue MaTpuLibl penb-
eda no3ponnUT U36aBUTbCA OT
cnyyaiiHbix ownbok. CozpaHHble
FOPUM30HTaNU  [OMNOJAHUTENbHO
CrNaXWBAIOTCA U NPOPEXNBAIOT-
ca. [lononHuTenbHOe CriaxuBa-
HUe NO3BONAET CLEeNaTb ropu-
30HTanu ewe 6onee nNaBHbIMYU,
HEe MOXOXMMMW Ha MALIWHHBIA pe-
nbed. Mpu npopexusaHuu y ro-
pU30HTaNen yoansaoTca NnlHUe
y3Nbl, Gnaropapa 4yemy o6bbem
cTepeoKapTsl 3HaYUTENbHO
VYMEHbLIAETCA.

MonyyeHHble rOPU3OHTANN He-
00XOAMMO NPOCMOTPETb M NpH
HEeO6XOAMMOCTU OTpefaKTUpO-
BaTb. Ecnu cTepeockonuueckoe
noctpoeHue penbeda OblNO Bbi-
NONHEHO KAayecTBEHHO, TO Mony-
YeHHble TOPU3OHTANW MpaKTUye-
CKM He HYX[AlTCA B PeaakTupo-
BaHuu. Kak npasuno, owubku
MOTYT BO3HWKATb B OBparax, eciu
OblIM HenpaBuAbHO NOZOOpPaHBI
napameTpbl CrlayuBaHuA LUU-
poBoOii MaTpuubl penbeda nnbo
war Mmatpuubl 6bl1 CAMWKOM

6onblwum. B 3tom cnydyae ropu-
30HTaNM OKa3blBAKOTCA HeAoTA-
HyTbIMU [0 TanbBera. locne Toro,
KaK ropuM3oHTanu OTpeAaKTupo-
BaHbl, HEOOXOAMMO 3anyCcTUTb
(hyHKLMIO, KOTOpasa aBTOMaTuye-
CKM CO3[aCT NOANUCH K TOPU30H-
Tanam. Mporpamme Heob6xoaUMO
yKa3aTb KO/JMYecTBO nojnucen
ropu3oHTanen Ha 1 gm® u npo-
rpamMMma paccTaBuUT NOAMMUCH, CTa-
pascb WX pacnofnoXuTb napan-
NeNbHO 10XHOW WA BOCTOYHOM
pamke Tpaneuun. Onepatop fon-
XeH NpoCMOTpeTb CO3AaHHble
NOANUCHK U, NPU HEOOXOLUMOCTH,
OTpeLaKTMPOBaTb UX MECTOMNOJO-
eHue. llocne Toro kak nognucu
paccTaBieHbl, TOPU3OHTaNN MOA
NOAMUCAMM MOTYT ObITb YAANEHBI.

Mocne nocTpoeHMs ropu3oH-
Tanei npucTynawT K umdposa-
HUI0 3/1eMEHTOB penbeda, He Bbl-
paXawnxcs ropu3oHTaNAMM
(06pbiBbI, MPOMOWHbI, KaHabl).
Ha o6pbiBax ropusoHTanu mMoryt
OblTb yAaNeHbl, OfHAKO 3TO He
ABnseTcs 06s3aTeibHbIM yCNo-
BMEM, TaK KaK HeKOoTopble npo-
rPaMMbl NPW NeYaTn KapTbl aBTO-
MaTUYeCKU BbIpe3alT FOPU30H-
Tanu ¢ 06PbIBOB U PYTUX YCIOB-
HbIX 3HaKOB (MOAMNUCU FOPU30H-
Tanei, [OPOry, yNuLbl, CTPOEHMUSA
uT. 4.).

Ecnu penbed mecTHOCTM
CNOXHbIiA, OTMETKM BbICOT Ceay-
eT paccTaBuTb BpyYHyl0. B TOM
ciyyae, Korga Ha MeCTHOCTM OT-
CYTCTBYET AOCTAaTOYHOE Konuye-
CTBO XapaKTepHbIX MeCT, B Kaye-
CTBe OTMETOK BbICOT MOXHO UC-
NnoNb30BaTb MUKETbl, KOTOPbIMU
Obl0 BbINONHEHO CTEpeocKonu-
yeckoe noctpoeHue penbeda.
[na 3Toro BHayane HyxHo 3any-
CTUTb YHKLMIO, KOTOpAsA yaanut
MUKETbI, He cornacyLuecs ¢ ro-
pU30HTaNAMKM U Haxopsluecs
CNMWKOM GJN3KO K TOpU30HTa-
nAM 1 pamke Kaptol. [locne Toro
KaK OCTaHyTCA TONbKO KauyecT-
BEeHHble NMUKeTbl HEOOXOAMMO 3a-
nycTuTh GYHKLMIO, NPOpPeXMBat0-
Wylo NUKEeTbl, KOTOpas OCTaBUT
3a[laHHOe KOAMYeCTBO MUKETOB
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Ha 1 gM° co3pfaBaeMomn KapTbl.
3ateM Heo6X0AMMO 3anycTUThb
(hyHKLMIO, KOTOPAs NPOBEPUT Ha-
NMYMEe NUKETOB Ha BCEX FOpKax
AmMKax. Ecnu Takue mecta Gymyt
06HapyXeHbl, OHYM ByAYT nofcee-
YeHbl, M ONepaTop CMOXET AOCTa-
BUTb HEOCTAlOWME OTMETKM Bbl-
coT. [lanee onepartop AOMKEH
NPOCMOTPETL KapTy U [OCTaBUTDL
MUKETbl HAa XapaKTepPHbIX MecTax.
MMocne Toro Kak Bce OTMETKMU Bbl-
COT paccTaBNeHbl, MOXHO 3anyc-
TUTb (YHKLMIO, KOTOpPas aBTOMa-
TUYeCKM CO3AACT NOAMUCK K OT-
METKaM BbICOT.

B nporpamme npeaycMoTpeHbl
yOOOHbIE MHCTPYMEHTbI ANs pac-
CTaHOBKM GEpriuTpUX0B Ha ropu-
30HTanAx. Ecam  penved He
CNOXHbII, 3Ty 3ajayy MOXKHO
NOMHOCTbIO AOBEPUTL MpOrpam-
me. B cnyyae ecnu penved
CNOXHbIA, GEpriTpUXu MOXKHO
paccTaBnATb B NojyaBTOMAaTUYE-
CKoM pexume. OnepaTop ToNbKO

Aspocremra
Kocmocwemra

I'eodeaunecrue pabomul

YKa3blBaeT MecTo, e Heobxo-
AMM GeprwTpux, a nporpamma
aBTOMATUYECKW onpepenser Ha-
npaB/ieHWe cKaTa U cTaBuT bepr-
WTpUX NEepneHAUKYNAPHO ropu-
30HTaNU.

Mocne Toro Kak KapTta co3pa-
Ha, OHa MOXET ObITb 3KCNOPTUPO-
BaHa B [MC «KapTa 2000», «He-
Ba», MapInfo (MapInfo Corp.,
CLLUIA), MicroStation (Bentley
Systems, CLWA), ArcInfo (ESRIL,
Inc., CWA), AutoCAD (Autodesk
Corp., CLLA) v gp. Ecnu nporpam-
Ma, B KOTOPYK 3KCMOpPTMpYeTCs
KapTa, NoALepXUBAeT BbICOThI
00BbEKTOB TONbKO Kak XapakTte-
pucTuky, HeobGxogumo nepep,
3KCMOPTOM  KapTbl 3anycTuUTb
tyHKUMIO, KOTOpas NpucBanBaeT
XapaKTepucTUKy «abcontoTHas
BbICOTa» BCEM YKa3aHHbIM 00b-
eKTam.

B HacTosiwee Bpems paspabo-
TaHbl HoBble dyHKUMM ans LIGC
«Tanka» n TexHonorus, Kotopas

No3BONIAET CTPOUTb penbed nos-
HOCTbIO B aBTOMATM4YeCKOM pe-
XuMe. ITa TEXHONOTUA NPOXOANT
WCMbITAaHUA, pe3yNnbTaTbl KOTOPbIX
OyayT ony6anKoBaHbI B GMKaii-
wee Bpems. Hapgeemcs, yto uud-
poBas oTorpammeTpuyeckas
cTaHuma «Tanka» HaigeT wupo-
Koe NpuMeHeHue B KapTorpagu-
4YeCcKOM MpOoW3BOACTBE, B TOM
yucne Ha npeanpuaTuax Pockap-
Torpadum.

RESUME

It is stated that a terrain
model creation is one of the
stages required for a map or plan
compilation. A technology for the
terrain model creation based on a
stereoscopic model implemented
for the «Talka» system, version
3.3, is described. At present a new
software module of the «Talka»
digital photogrammetric system is
being tested. It allows creating a
terrain model in an interactive
mode.
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CO3AAHUE NNAHOBO-
KAPTOIPA®MYECKOW OCHOBDbI
JIEHCKA B YCJIOBUAX bOPbLbbI

CO CTUXUEN

E.A. ¥ypagnes (LMNAN «BUCXATU-LLEHTP)

B 1999 r. okoHuun Y3 no cneunanbHOCTU «3eMNEYCTPONCTBOY. B HacTosllee BpeMA — 3amecTuUTeNb [MaBHOrO

uHxxeHepa UMAM «BUCXATU-LLEEHTP».

B.Jl. Boroma3soBa (LiMNM «BUCXATU-LIEHTP»)

B 1993 r. okoHuuna reoge3unyeckunt dakynster MUUTAMK no cneumanbHocTM «acTpoHoMmo-reogesusax». lNocne
OKOHYAHMs MHCTUTYTa paboTana B paiOHHbIX rasetax MockoBcKoW o6nact, B W3gatenbcTBax «[erckas
nutepatypa» u «Actpenb». C 2003 r. no HacTosAwee BpeMs — BejylWMUiA CNELMANUCT N0 pekname 1 ausaiHy

Lnnn «BUCXATU-LEEHTP».

CBOMM MMeHeM JIeHCK, OfuH 13
CaMblX MONOAbIX ropofoB Pecny6-
nuku Caxa (Akytus), 06s13aH Benu-
Kol ceBepHoi peke Jlene. OH pac-
MONIOXKEH HA KPYTOW M3NyunHe ee
nesoro Gepera, cpeau Tauru
(puc. 1). He Gyab peku, noasm,
06UTAIOWMUM 3[eCh, XUI0Ch Bbl Ha-
MHOTO TpyaHee. B nepwop Hasura-
LMW MO Heil MAYT KapaBaHbl CyLOB.
Peka kopmuT, opeBaeT, nmomoraer
HapalwmMBaTb 3KOHOMWUYECKMUI no-
TeHuman. Ho oHa e nopoi npuHo-
CUT paspylieHus v Gedbl XKuTensam
NPUOPEKHBIX FOPOLOB U NOCENKOB.

HaBogHeHne, npousowepwee
netom 2001 r., 3Ha4YMTENLHO U3Me-
HUT0 061K JIeHCKa, BbI3BAB HE0b-
XOAMMOCTb CTPOMTENbCTBA U BOC-
CTAHOBJIEHWA 3[AHUI U COOpYKe-
HUW, @ TaKKe OGHOBNEHUS KapTbl
ropopa. B HacToAwee Bpems JleHck
NPaKTUYeCKU BOCCTAHOBNEH, BO-

Peka Jlena

Kpyr Hero JOCTpauBaeTcs OrpoM-
Has pamba. HekoTopbie paiioHbl
ropofa npu 3actpoike 6biu nepe-
HeceHbl nofanblue oT 6epera, fam-
Oy yKpenunu u cpenanu Bhbile.
ITMX Mep BMOSHE AOCTAaTOYHO ANf
TOro, Yto6bl cnact JIeHCK OT HO-
BbIX Tpareguit. Ha camom pene no-
noOHble KaTaknusmbl ans JleHcka
— sABNEHWE [OCTaTOYHO PeAKoe,
NnO3TOMY NEPeHOCUTb ropog Ha 6o-
Nlee BbICOKOe MeCTO He 6bi10 Heob-
X0OMMOCTHU.

B 2000 r., HaKaHyHe HaBOAHe-
Hus, cneumanuctel LMAM «BUCXA-
T'M-LLEHTP» Hauanu paboTbl no co-
3[aHWI0 NNIAHOBO-KapTorpaguyec-
KOil ocHOBbl JleHcka B MacliTabe
1:1000 Ha 6a3e a3pothoTOCLEMKM
macwTaba 1:4000 u FT'NC ¢ ucnonb-
30BaHMEM [aHHbIX rocynapCcTBeH-
HOrO 3eMe/bHOro Kajactpa u Tex-
HUYeCKON MHBEeHTapu3auuu. Pabo-
Tbl NPOBOAMAUCHL MO 3aKa3y agMu-
HUCTPaLMM ropoaa 1 Gbiin opueH-
TUPOBaHbI HA CO3JaHWE U Pa3BU-
TWe CUCTEMbl yNpaBfieHUs Teppu-
TOpUAMK, B NepBYi0 oYepedb, 4Ns
pa3BUTUSA rOCYLAPCTBEHHOTO Kaja-
CTPOBOrO y4eTa Ha TEppUTOpUM
MyHUUMNANbHOrO 06pa3oBaHus. B
npoekte O6bINM 3a4eiCTBOBAHbI
MHOTME OTAeNbl W COTPYAHMKU
Unun «BUCXATU-LEHTP», B Tom
yucne rMaBHbI UHXeHep

A.H0. KOHCTAHTUHOB, HayanbHUK
otaena uudpoBoin Kaptorpadum
B.B. KpaBuoB, Begywmii cneuma-
auct B.W. JleoHoB u ap.

B TeyeHue 2000-2001 rr. 6bin
npoBefeH KOMMNJEKC MoneBbIX pa-
60T N0 NNAHOBO-BBLICOTHOI Npu-
BA3KE a3pO(OTOCHUMKOB, CO3fa-
HUI0 OpPTO(OTONNAHOB U NMNAHOBO-
KapTorpacmyeckol OCHOBbI Mac-
wraba 1:1000 Ha ropoa; BbiNoHe-
Hbl paboTbl MO WHBEHTapu3aLuu
3eMenb, CO0pY AaHHbIX, yCTaHOB/E-
HUIO TPaHuL, 3emaenonb3oBanus. B
pesynbTate 6biNa cobpaHa yHM-
KanbHas MHGOpPMaLMsA, N03BOASAI0-
Wwas obecneuntb JIeHCK aKTyanb-
HOW nJaHOBO-KapTorpaduyeckoin
OCHOBOW, €O3JaTb 3eMeNbHO-UH-
dhopmaLmoHHyto cuctemy. PaboTbl
HaxXo4MANCh B CAMOM pasrape, Kor-
na cnyyunace 6ega. HasogHeHue
M3MeHUNo 06NMK ropoda, a He
TOJIbKO COCTaB OTAENbHbIX TOMO-
rpacdmyeckux snemeHToB. bbinu
CMbITbl Lienible paiioHbl, AepeBHM,
NOCTPONKHM, npeo6pasosancs
NaHawadgT. B 3HaunTenbHon mepe
M3MeHUI0Ch NPaBOBOE COCTOAHME
TeppuTOpnU, BbIAN YHUUTOXKEHSI
rpaHuubl hakTU4yeckoro 3emne-
nonb3oaHusa. CpoyHo co3pasa-
nace aamba ans 3alWuThl TePPUTO-
pui. lopoi oHa npoxoguna no
TEPPUTOPUN UHANBUAYANBHBIX XKU-
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N3paHne pekomenpyeTcs Ans
CTYOEHTOB BY30B, 00yyvalowwmxcs
no CneuManbHOCTAM «3eMiieycT-
pOMCTBO» W «3EeMeNibHbI Ka-
[AcTp», @ TaKXKe AN UHKEeHepHo-
TEXHUYECKUX PabOTHUKOB, BbINOJI-
HAIOWMX reodesnyeckue paboTbl
no co3AaHuI0 KafacTpa 06bEeKTOB
HeaABUXUMOCTHU.

10.K. HeymbiBaKkuH
(rys)

Komnanus «HaBurauuoHHble

KapTbl» Hauyasa Npojaxy Ha-

BUTaLMOHHbIX KapT Poccun B

cocTaBe efMHON eBponen-

CKOWM KapTorpacdmueckoin 6a-

36l Tele Atlas

Kaptel  no-

NaV\ CTaBnATCA B
bopmarte

\ MultiNet.

MultiNet — 370

maps KapTorpaguye-

cKas 6asa paH-
HbIX, BK/llOYalOWAsA BEKTOpHbE
KapTbl 4151 aBTOMOBOUILHOIM HaBM-
rauum, TUC n LBS. MultiNet co-
[EPXUT AeTanbHyl0 UHHOPMALMIO
0 AOPOXKHOI CeTu, B TOM uyucne

/.’_\
prime aroup

HHPOPMOUMOHHEE TEXHONOTHK

TOYHble CXeMbl TPAHCMOPTHbIX
pa3BA30K, OpraHW3aLuio [OPOX-
HOTO [BUXEHWA, afpecHyl WH-
thopmaumio, 06bEKTLI cepBuca.
Kaptbl MultiNet wwupoko uc-
MOMb3yIOTCA B LUTATHbIX aBTOMO-
OUABHBIX HAaBUFALMOHHBIX CUCTE-
Max BedylMX MWUPOBbIX MOCTaB-
wukoB. B nocnegHee Bpems Bce
Gonblwunm ycnexom MultiNet nonb-
3yetca B npunoxeHnusax gna KMNK
(PDA) u coToBbIx TenedoHos.
Mogenb paHHbIXx W dopmar
MultiNet npocTbl s NOHUMAHUS,
LOKYMEHTUPOBAHbI U JIETKO UHTEr-
pUpYIOTCA BO «BHELWHME» Npo-
rpaMMHble MPUOXKEHUA W anna-
paTHO-NpOrpamMMHble KOMMIEKCHI.
Ha paHHBIN MOMEHT JOCTYMHa
KapTa MoCKBbl B ajMUHUCTPATUB-
HbIX FpaHuLax (BkaYas 3eneHo-
rpag 1 poporu k asponoptam). B
IV kBaptane 2005 r. BblAeT Ha-
BUraymoHHas kaprta CaHkT-le-
Tepbypra ¢ npuropogamu (Bonb-
woit CaHkT-MeTepbypr), a BoO
IT kapTane 2006 r. GyaeT po-
cTynHa kapta MockoBcKoii o6nac-
TW. 3TV TeppuTOpUM B HacTosLee

Bpema coefuHeHbl ¢ Esponeii-
ckoit B[l Tele Atlas aBTomarucr-
panbio MockBa—bpecr. lnaHupy-
loTcA K Bbinycky B IV kBaprtane
2005 r. HaBMUrauMOHHbIE KapThbl
aBTOMarucTpanen Mock-
Ba—CaHKT-MeTepbypr—XenbCuH-
ku, CaHkT-lMeTepbypr-TanauHH,
CaHkT-lMeTepbypr-Pura u Bo II
kBaptane 2006 r. MockBa—Pura,
MockBa—KneB, MockBa—XapbKos,
CaHkT-lMeTepbypr-Kues.
KomnaHus «HaBurauuoHHble
KapTbl» ABNAETCA IKCKIO3UBHbLIM
pPOCCMWACKNM NapTHepOM Komna-
Hun Tele Atlas u cneunanusupy-
eTcA Ha co3fiaHne UMPPOBbIX
kapT Poccuu, npepgHasHayeHHbIX
ANA WUCMONb30BaHWA B LUTATHOM
aBToMOOUNbHOM Hasuraumu, TUC
u LBS.
3A0 «HaBuraunoHHble KapTbi»:
123557, MockBa, lNpecHeHcKui
Ban, 14
Ten/dakc: (095) 253-16-88
E-mail: info@navmaps.ru
WHTepHeT: www.navmaps.ru
B.b. ApoBbix
(«HaBuraunoHHble KapTbi»)

Komnanua MPAAM I'PYT BbinonHAET BeCb KOMNEKC paboT no
NPOEKTUPOBAHWIO U BHEPEHWUIO reonHGOPMaLMOHHbIX CUCTEM
Pa3nNUyYHOro Ha3HaYeHWA W NOCTABNAET Ha POCCUIMCKUIA PbIHOK
BbICOKOAETalNbHbIE KOCMUYECKME N30bparkeHnA

® Lindpoeblie Tonorpadpuryeckmne n TemaTnyeckne KapTol

Pa3nnyHbIX macwrabos

® [locTaBka, obpaboTka 1 AelwnppupoBaHne KOCMUYECKUX CHUMKOB
® Co3gaHue reonHGOpPMaLMOHHBIX CMcTem Ha base

ArcGlIS, Maplnfo, n ap.

[ ] MHTel'paLl#‘Iﬂ peweHunA C opyrumm MH¢OpMaU,L‘IOHHbIMH cncTemammn
® KoHcantuHr NpPW BHEAPEHWWN N TEXHWYECKAaA NogaepxKa

125367, Mockga, yn. labpuyesckoro, a.2

Ten.: (095) 725 44 32/33;
dakc: (095) 725 44 34
e-mail: info@primegroup.ru
www.primegroup.ru
www.quickbird.ru
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DIGITALGLOBE




HOBOCTU

ObOPYNOBAHUE

Ucnonb3oBaHue CKaHepa
Contex Chameleon Tx 36" B
0AO0 «Bonrorpaa3Heprocetb-
NPOoEeKT»

0AO «BonrorpagaHeproceTs-
npoekT», obpasosaHHoe B 1963 .,
ABNAETCA Beayllend [oyepHen pe-
TMOHaNbHOW MPOEKTHO-U3bICKa-
TeNbCKOW oOpraHu3auuenn, ocy-
WeCcTBAALWEN NPOEKTUPOBaHUE
JHEepreTUYeCcKUx CUCTEM U ceTeld
PAO «E3C Poccun» B HuxHem [o-
BOJIXKbeE.

Cneuwnanuctsl «BonrorpagaHep-
roceTbnpoekTay nepexonaT Ha
uMdpoBbIe TEXHONOTUU MPOEKTU-
pOBaHMs, YTO NpUBENO K Heobxo-
AMMOCTM NepeBOAa B 3NEKTPOHHbIN
(hopmaT npaKTUYECKU BCEro apxu-
Ba OYMaXHOW NPOEKTHO-CMETHOIA
pokymeHTauun. Kpome Toro, oc-
HOBHOI 3aKa3uuK paboT — [nas-
HOe ynpaBleHWe apxUTEKTypbl U
cTpouTenbcTBa Bonrorpaackoii 06-
nactmu — TpebyeT NpeAcTaBAsTb
MaTepuanbl UHKEHEPHbIX M3biCKa-
HUA WCKNIOYNTENbHO B 3NEKTPOH-
HOM Bupe. [lnA peweHuna 3Tux 3a-
Jay npepnpuaTMeM ObiM NpUob-
peteHbl ckaHep Contex Chameleon
Tx 36" (www.contex.ru) u
nporpammHoe obecneyeHue
Raster-Desk (www.rasterarts.ru).
MO RasterID, nocraBnsemoe B KOM-
nneKTe CO CKaHepoM, Mo3BONAET
BbINOJIHATL CKaHWpOBaHUWE W mep-
BUYHYIO 06paboTKy pacTpoBbIX
M300paXeHnin fOKYMeHTOB. [anb-
Heiwas o06paboTka pacTPoBbLIX
n300paxeHuit (MHTeNneKTyanbHas
0YUCTKA, YCTPaHeHUEe WUCKaXEeHUH,
KOppeKLus npobneMHbIX 30H) ocy-
wecrtenaerca npu nomowm [0
RasterDesk.  YuuTbiBasi,  uTO
RasterDesk o6nagaet Bo3MOXHOC-
TAMW MO BHECEHWIO U3MEHEeHW B
MOATOTOB/IEHHbIE PACTPOBLIE U
BEKTOPHble W300pa)eHus [OKy-
MeHTOB, 0becneynBaeTcs 3KOHO-
MUS BPEMEHW U TpyAo3atpat npu
NOLAEPXKAHUN 3NIEKTPOHHOTO ap-
XUBA NPOEKTHO-CMETHON [LOKYMEH-
TalMW B aKTyaNbHOM COCTOSIHUM.

[na 3apay Tekylwero npoekTu-
pOBaHMA 4acTo BO3HWMKAET Heoob-
XOAMMOCTb CKAHUPOBAHUA OTAENb-

HbIX YepTeXei M MNAHWETOB Kap-
Torpauyeckon NoJOCHOBSI.

Kak oTmMeuaeT HayanbHUK oTaena
CANP «BonrorpagaHeproceTbnpoek-
Ta» H.[. Xmenes, «paHblule, Korga y
Hac OblN TONbKO CKaHep HebobLOro
thopmaTa, YEepTEXM W MAAHWETH
CKaHWPOBANMCh MO YACTAM, @ NOTOM
«cwusanucey. lonyyanocb oyveHb
TPYAOEMKO, [ia M KauyecTBO 6bINo He-
VO,OBNETBOPUTENLHBIM. B HEKOTOPBIX
Cnyyasx NpuUxoaunoch obpalarbes
K CTOPOHHWM OpraHu3auuaMm Ans
CKaHWpOBaHMs 33 nnary.

Tenepb C noMmowWblo CKaHepa
Contex Chameleon Tx 36" wu
NnporpamMmMHoOro obecneyeHus
Raster-Desk pa6oTa yckopunach B
HECKOJNbKO pas: CKaHupyem, youpa-
€M «MYCOP», eC/IN HYXKHO — BEKTO-
pu3yem. A 3atem BbigeNsieM Hyx-
Hble YacTW, YTOObl NMOTOM BbINON-
HATb HAa HUX NMPOEKTUPOBAHUE JNn-
HWI 3neKTponepenay, NOACTaHLNH,
00bEKTOB MH(PACTPYKTYPLI U T. A.

CornacHo HoBbIM TpeGoBaHUAM
[aBHOTO ynpaBfeHUA apXUTEKTY-
pbl ¥ CTPOMTENLCTBA BCE MATepua-
Nbl UHXeHepHO-Treofe3nyecKkmnx
U3bICKAaHUW NepefalTCca Ha NniaH-
WweTax B 3JIeKTPOHHOM Bupe. 3Ty
paboTy Hawu cneuuanucTsl fena-
toT camu. OTnana Heo6X04MMOCTb
3aKa3blBaTb €€ Ha CTOPOHEY.

Mo matepnanam
Consistent Software

Wcnonb3oBaHue CKaHepa
Contex Cougar Tx 36” 800 dpi
B YAMYpPTCKOM oOTAEeNneHuun
®ryn «Ypanasporeopesus»
(MxeBCcK)

Mo o6bemMam BbINOJHAEMBIX pa-
60T M YNCNEHHOCTU KONNEKTUB Y-
MypTCKOro  oToeneHus OV
«Ypanasporeofe3uay BXOAUT B fle-
CATKY KpyNHEMWMX opraHu3auum
Pockaptorpaduu. [peanpustue
LO0Ka3ano CBOK KOHKYPEHTOCMO-
COOHOCTb B YCJIOBUAX PbIHOYHOM
IKOHOMMKM, KOrga Aaxe rocypap-
CTBEHHbI 3aKa3 NpefocTaBnsfeTCs
TONbKO MO pe3ynbTaTam TeHgepa.
OpHa M3 OCHOBHbIX COCTABAAIOLLNX
ycnexa opraHusauuM — coBpe-
MeHHOe 0bopyaoBaHue.

«Tpn noppasgeneHus Hawei
OpraHM3aLun HaxoAATCA B PasHbIX
yactax Wxescka. B 1990-x rr.,
Korfa nepexop Ha HOBble TEXHOJIO-
TMU TONMbKO Hameyascs, JocTaTou-
HO ObINO UMETb OfiHY LiEHTpanu3o-
BaHHyI0 6a3y 06paboTku, xpaHe-
HUS 1 Npeobpa3oBaHus UH(OPMa-
uuu. Co BpemeHeM 0Obembl paboT
CYILEeCTBEHHO YBENUYUIUCH, YTO
notpe6osano 6osee paBHOMEpPHO-
ro ux pacnpegenexus. Ha npeg-
NPUATUN NOSBUAUCH MONIOAbIE Cie-
LMANUCTbl — BbIMYCKHUKM YOMypT-
CKOTO TOCYAApCTBEHHOTO YyHUBEp-
cuTeTa, CnocobHble 0CBauBaTh W
BHeApATb HOBblE LU(POBbIE TeX-
Homorum. 310 No3Bonuno GbICTPO
0CBOUTb NPUOGPETEHHBIE ANA ABYX
APYyrux noapasfeneHnint CKaHepsl
Contex Cougar Tx 36” 800 dpi u
nnoTTepsl.

Cneumanuctsl Haleit opraHusa-
UMM CKAHUPYIOT LBETHbIE OTTUCKM
Tonorpacuyeckux KapT, a TaKxe
TpexuBeTHble Tonorpatuyeckue
nnaHsl. MpakTUYecKn NoNOBKUHA TO-
norpaduyeckux naaHoB, MCMOMb3y-
eMblX B paboTe, XpaHUTCA B ByMax-
HOM BUJE Ha XECTKOI antoMuHue-
BOW OCHOBE TONMHON 2-2,5 MM.
Kpome TOro, B ynpaBneHusx apxu-
TEKTYpbl FOPOJOB 3HAauYUTENbHAsA
4acTb MatepuanoB XpaHuTcs B Oy-
Ma)XHOM BUJe Ha NaHLWeTaX, OCHO-
Ba KOTOPbIX M3roToBNEHa U3 (aHe-
pbl TonwmHon po 1 cm. lMo3tomy
CKkaHep fo/mkeH oGecneynBaTth He
TOJIbKO BbICOKOE KA4YeCTBO CKaHU-
pOBaHMA, HO M paboTy C ToncTo-
CTEHHBIMW UCTOYHUKAMMU.

B HacTosLLee BpeMsA Npu CKaHu-
poBaHuUM kapTorpamyeckux mare-
puanoB Mbl UCMOJb3yEM BO3MOX-
HOCTW HalKX CKaHepoB He Gonee
YeM HanonoBuHy. OfHaKO NPUATHO
CO3HaBaTb, YTO Y HALIETO Npeanpu-
ATUA eCcTb AO0CTATOYHbLIN 3anac
NPOYHOCTU ANS paclumpeHus Lnud-
POBOrO MPOW3BOACTBAY, — JeuT-
€Sl BMEYATIEHNUAMU HAYaNIbHUK TeX-
HOJIOrMYECKOro OTAeNa YaMypTCKO-
ro oTAeneHus «Ypanasporeope-
3um» H.W. KonaHes.

Mo matepnanam
Consistent Software
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onbLwon Chameleon
MeHseT LeHy!

CKaHUpOBaHMe cTano pJocTyrnHee,
TNOXEHHbIe B AONTUN ALLUK

MNMpodeccnoHanbH
e Peannsynte 3aga

CPOK AKLUMW OrPAHUYEH!

WHdopmauus o Apyrux mMofgenax ckaHepoe —
Ha canTe www.contex.ru

lly4llee cooTHoLeHWe "LeHa /kaqecTso” pns
CAMMP, TNC, apxutekTypsl, AW3anHa U rpa-
hukK. Belicokoe onTUYecKoe paspelleHue
no3songet pabortatk ¢ MHXeHepHoN rpadm-
KOW, apXUTEKTYPHLIMM 3CKM3aMUM, CUHBKaMMU,
cenuamMuI, NoapobHbIMK KapTami, BonbLuu-
MW LIBETHBIMW NOCcTEpam. bonbluown pecypc,
npoceccuoHansHas 3epkansHas onTuka,
ceepxbbicTpoie MHTepdencol. MO ang
obpaboTtkn pacTpoBbix M3obpaxeHuin n
WHAEKCaUWW CKaHWPOBaHHbLIX halnoe ans
apPXMBUPOBAHWA — B KOMMEKTe NOCTaBKM

LIBETHOW CKAHEP CHAMELEON TX 36"

WwvprHa nona ckaHuposaHua 914 Mm
(chopmar AD)

CkopoCTHOE MOHOXPOMHOE CKaHWpOBaHWe
Ka4ecTseHHOE MONYTOHOBOE W UBETHOE
CKaHWpoBaHue

Paborta ¢ kanbkamu, MnaHLeramm (TonLm-
Ha opurvHana — 4o 15 mMm)

HE XXA/ 3AMOPO3KOB — 3BOHU U Y3HABAW LIEHbI )XAPKOIO MEPUOMA!

Komnanua Consistent Software — asTopu3oBsaHHblin gucTpubsiotop dupmel Contex H ®
Mocksa Ten.: (095) 913-2222 Internet: www.consistent.ru E-mail: info@consistent.ru w

POCCUA BopoHex (0732) 39-3050 « ExatepuHBypr (343) 215-9058 + Exatepunbypr (343) 216-3670 + Mxkeeck (3412) 51-1028 - Mpkytck (3952) 51-0510 +
KazaHb (8432) 93-5546 « Kanunuerpan (0112) 93-2000 + KoMmcomonbck-Ha-Amype (4217) 54-6265 + KpacHogap (861) 255-2868 + KpacHospck (3912)
65-1385 - KpacHoapck (3912) 21-0636 - Mockea (095) 144-6624 - Mocksa (095) 785-0376 - Mockea (095) 101-2208 - Mocksa (095) 205-6410 « Mockea

(095) 482-1983 * HuxHuin Hoeropon, (8312) 30-9025 - Hosocnbupek (383) 210-6500 - Omck (3812) 51-0925 + MNepMb (3422) 34-7585 « MNepmb (3422) 19-6511 + Mepmes
(3422) 69-4843 - Poctos-Ha-[oHy (B63) 261-8058 - Cankr-Netepbypr (812) 496-6929 « Cankr-Nerepbypr (812) 118-6212 - Capatoe (8452) 51-7556 -
Tiomens (3452) 25-2397- Yenabunck (351) 265-3704 - Yenabunck (351) 267-9837 - Apocnaens (0852) 73-1756 BEMNAPYCh MunHck (10-37517) 236-3394
KA3AXCTAH Anmatel (10-3272) 53-5309 « Anmate (10-3272) 50-3434 « Actana (10-3172) 37-4030 Y3BEKWCTAH Tawkent (10-99871) 137-6803

= contex

WHEN IMAGING MATTERS




HOBOCTU

~ Hauvar npuem 3aka3oB Ha KoM-
NNeKTbl CNYTHUKOBOW reope-
3nMyeckom annaparypbl

FlexPak SSII GEO u Smart
Antenna GEO

3TM  HoBble
A8 POCCUIACKO-
ro pbiHKa Mope-
oM ABAAOTCA
pa3paboTkoit
cneuyunanucrtos HMK «GPScom» Ha
OCHOBE TEeXHONOrMi KaHafCKUX
komnaHuit  NovAtel, DAP u
Waypoint Consulting. 06e Mmogenu
0 HOYACTOTHBbIX NpUEMHUKOB
obecneunBaioT onpefeneHne Ko-
OpAMHAT NYHKTOB HAa MOBEPXHOCTH
3eMAN C CaHTMMETPOBOI TOYHOC-
TblO B CTaTUYECKOM U KMHEMATUYE-
CKOM peXuMmax u3mepeHuii nocne
noctobpaboTKu.

Mpuemuukn GPS FlexPak u
Smart Antenna ob6nagaloT oauHa-
KOBbIM HAabOpOM TEXHUYECKUX Xa-
PaKTEPUCTUK U OTIIMYAKTCA AU
KOHCTpyKLMen kopnycoB. B npuem-
Huke Smart Antenna aHTeHHa u
npuemHuk GPS coBmeleHbl B 0f-
HOM KOpMyCe, ¥ A1 NUTaHuA 1 06-
MeHa AaHHbIMW UCMONb3YeTCsA OfMH
pa3sbem. Mpuemuuk FlexPak Beinon-
HEH B BMAE OTAENbHOT0 MOAYNA C
BHELHe aHTEHHON W HEeCKONbKMU-

MpUEeMHUKI CO BCTPOEHHBIM KOHTPOMNEPOM.
WEHHOW cTabunbHOCTLI0 ha3oBoro UeHTpa. Mope
0OHOYACTOTHbIX NPWEMHMKOB [0 ABYXYACTOTHbLIX Mf

MHbBIM nyTem. Yactota namepenuin go 20 [y, Bee npuemHm
rotoBbl ons pabotel B pexume RTK. Peanuaauus pexuma RTK

MW pasbeMamu (NMUTaHUE, aHTEHHa
W ABa MHTepdeicHbix pasbema). C
KaX[blM NPUEMHWUKOM NOCTaBNsET-
CA 3aWMLWEHHBIA KapMaHHbIA KOM-
nbtotep DAP Microflex 2240.

Mpu nokynke komnnekta o06o-
py4OBaHUA [N TeOfe3nyecKnx
paboT (aBa v 6onee NPUEMHUKOB U
M0) cToMMOCTb OZHOTO NPUEMHMUKA
C MONeBbLIM KOHTPO/MNEPOM COCTa-
BuT 95 000 py6. 3a Smart Antenna
GEO u 112 000 py6. 3a FlexPak
SSII GEO.

H.B. Munoeupos
(«GPScomy)

~ CHMXKeHMe LeH Ha NPUEMHUKM
GPS DL-4 komnaHum NovAtel
1 apyrue mopenu o6opyaoBa-
HUA, CAeNlaHHble Ha OCHoBe
nnatbl 0EM4-G2

N3 mogenbHoro psga obopypo-
BaHus komnaHuu NovAtel npuem-
HUkn DL-4 Bbifensaet BCTPOEHHbIN
AuCnneit C KnaeBuwamu ynpasne-

Jax¥e OfHOYacTOTHBIMKU MpueMHukamu. Pabouuid guanas3oH
Temnepatyp oT -40 go +55°C. CosmecTHas o6paboTka
HAKOMMEHHbIX AaHHbIX C AaHHbIMM (DOPMAaTOB KOMMaHWH
Trimble u Thales Navigation (Ashtech) B nporpammHom nakete
Spectrum Survey.

GPS COM

HAYYHO-NPOU3BOACTBEHHAA KOMIAHWA

$E~|E
O

OGULIMATEHBIN OUCTPUBLIOTOP KOMMAHAW Nowdted, ine.

109388, r. Mockea, yn. MonbuHa, 8.3, ctp.1
Ten: (095) 232-28-70; dakc: (095) 354-02-04
nail: Sales@GPScom.ru, web: www.GPScom.ru

0

HUS M CbeMHAs Kapta namsaTu.
Kpome Toro, oH obnagaet cnepyio-
WMMKU 0COBEHHOCTAMM:

— BO3MOXHOCTbIO MOfIEPHM3a-
UMM OfHOYACTOTHON BepcUM Mpu-
€MHUKA [10 [1BYX4ACTOTHOM C NOMO-
Wbl0 BBOAA aKTMBALMOHHOMO na-
pons;

— o06WnpHbIM HabopoM ycTa-
HOBMIEHHbIX ONUMIA (anroputM no-
LaBNeHUs MHOrONy4YeBOCTU U OnN-
uus pexxuma RTK);

— QHTEHHOW C NOBbIWEHHO
cTabunbHoCTbiO (ha30BOMO LEeHTpa
(BocTuraet 1 Mm);

— peanusauuent pexuma RTK
JaXe B OfIHOYACTOTHOM BapuaHTe.

LleHbl Ha [BYXYaCTOTHblE MOfe-
NV NAAT U NPUEMHUKOB (B TOM YKC-
ne Ha DL-4) cHuxeHbl Ha 25%.

Mpu nokynke Komnnekta 060-
pyaoOBaHUs [N reofe3udyeckux
paboT (ABa 1 6oee NPUEMHUKOB U1
M0) HoBas CTOMMOCTb OJHOTO NMpK-
eMHUKa cocTaBuT oT 172 000 py6.
332 O[HOYACTOTHYK BEpCUi0 Npu-
eMHMKa u ot 225 000 py6. 3a
[BYXYaCTOTHYIO BEPCUI0 MPUEMHU-
ka NovAtel DL-4. Mpepnaraemble
no HOBOW LieHe NpuUeMHUKU OyayT
OCYWeCTBAATE 3aMUCh «ChIPbIX»
JlaHHbIX € yacTtoTon po 5 Iu.

H.B. Munoeupos
(«GPScomy)




HOBOOPJIEAHCKOE JUBO

PasmbiwineHus o cyosbe
J103epHO-/10KAUUOHHO20
dBUXeHUs, HaBeAHHbIe
yyacmuem 8 LidarMAP-2005
8 Hosom Opneane

OTeyecTBeHHble Tpaauuun mo-
OWPAIOT pa3MbllieHns o cynabbe
Poccun 3a ee npepgenamu. Tak no-
ctynanu N.C. Typrenes u A.W. Tep-
LeH, BCe pycCkue couuan-femo-
KpaTbl M aHapXWUCTbI, ia, U HE TONb-
Ko oHu. Ewe Obl, roe Kak He B Mapu-
xe unu Lilopuxe MOxHO Hanbonee
OCTPO COMepexuBaTb COOTEYeCT-
BEHHMKaM «... W BNacCTb B YHbIHUE
no moBojy BCero TOro, YTo TBO-
puTtbca poma...». [lonarato, 4To
Hosblit OpneaH Toxe BnonHe noa-
XOAUT Ans nofobHoro popja fen.
XoTA, KOHEYHO, A COBCEM He XOuy
CKasaTb, YTO CEerofHA Halwemy Ha-
poAY TaK Xe Noxo Kak BO BpeMeHa
NBaHa CepreeBnya u AnekcaHppa
MBaHoBM4a. HamHoro nyuwe! A yx
MOeMy mnoKoneHuto BoobLle rpex
anosarbCA.

1 mHoro pa3 6biBan B Coepu-
HeHHbIx LliTaTax, no3atomy nonpo-

Oyto cpaBHUTb Jlynsnany c Apyru-
MU wWTaTamu. BoT HekoTopble Ha-
6ntofeHus (ny6oKo cyobeKTUBHbIE
W HE UMeloLMe NpAMOro OTHOLe-
HUA K TeonHopMaTuKe).

HoBeiit OpneaH nopaxaert oT-
KPOBEHHOII pa3Hy3[aHHOCTbIO, YTO
LOBOJIbHO HETUNUYHO ana Amepu-
KW, TOPAALENCcA NOKasHbIM Leno-
Myapuem. A HeKoTOpble KBapTabl
3TOr0 ropofia — HUYyTb He cnabee
amcTeppamckoro paiioHa KpacHbix
®oHapeit unu rambyprckoro Pun-
nepbara. (YnomsHyTble ropopa f
nocewan MCKNOYUTENbHO MO fJe-
nam cyxObl, a B yKasaHHbIX paino-
Hax OKa3blBancs Cny4aiHo, npu-
yeM, TONbKO Habnwoparenem. —
Mpum. asmopa).

Mwuccucmnu okasanacb f0BOJb-
HO MenKkow W rpasHoit pekoin. [lo
NoBOAY rps3u MHE PpasbACHUNM,
4YTO 3TO Ce30HHOe ABNeHne — Gbl-

Pexka Muccucunu

SRS

MEYHE

110 MHOTO A0X[eil U HAMbINIO BCAKO-
ro. Moxert u Tak. Ho no nosogy wwu-
PUHbI MPOAOMKAKD CTOATH HAa CBO-
em. Tom Coliep cumtan Muccucunu
KPYMHOW peKoit TONbKO NOTOMY, YTO
He Bupen 06u u EHuces. A s Bugen.

Hy 1 koHeuHo, Axas. fl He oTHO-
wy cebs K NOKNOHHWMKAM 3TOW He-
TPUTAHCKOM My3bIKW, HO 3Hal0, 4TO
MHOTMe XOpoline NIOAN OTHOCATCA
K Heit 6narocknoHHo. B Hosom Op-
neaHe AXas 1 BCe, YTO C HUM CBA3a-
HO, BO3BEAEHO B PaHr KynbTa Ha-
CTONIbKO, YTO AaXe HOBOOpJeaH-
CKWUIA MeX[yHapoAHbIA asponopT
Hocut umsa Jlyn Apmctponra. Kcra-
T, elle OfMH NPEKPACHbIA npumep
TOPKeCTBa NONUTKOPPEKTHOCTH, Ad
ele B OAHOM M3 CaMbIX HOXHbIX
wratoB. B pe3ynbrare A ctan oTHO-
CUTbCA K AXa3y HaMHOTO Nyylue.

BHumaTenbHO 4nTas memopu-
anbHble AOCKM, A BbIACHWA, 4TO Ho-
Bbii OpneaH 3a CBOI TpexcoTner-
HIOI0 UCTOPUIO MOYTU B PaBHOW CTe-
neHn paHLy3CKUiA, UCNAHCKUA K
aMepUKaHCKUIN ropof, HaceneHHblil
rpemyyer CMeCbo pasHbixX LMBUIN-
3aUMn U cMmeweHnem aA3bikos. U
eue: B Hosom OpneaHe s HakoHel,
MOHAN W, HaAelCb, 3aNOMHUA, YeM
Lpyr OT Apyra OmINYalTCA My/aThl,
MEeTUCbI N Kpeonbl!

A Tenepb, cO6CTBEHHO, O TeONH-
dopmatuke. Tematuka KOHdepeH-
LMW TOYHO BbIPaXkeHa B CaMOM Ha-
3BaHuu Lidar + Map: kapTel ¢ nomo-
welo nupapa. 06 3ToM 1 roBopun.
Amnnya KonymHMUCTa*, B KOTOPOM A
cefvyac BbICTyMalo, He nossonser
MHe NPeAcTaBuTb AONTUI U HYAHbI

* KonymHuct (columnist — aHm.) — 3TO aBTOPUTETHbI B CBOEM Aefie YeNOBeK, UMEIOWNA NepcoHanbHylo pybpuKy B KakoM-TO
neyaTHOM W3L[aHWUK, KaK NPaBuWiIo, ra3eTe Unu xypHane. — [Tpum. ped.



MEABEXWIA Yron

oT4eT 0 KoH(epeHuuun. [Mo3Tomy
camoe, Ha MOW B3rsf, No6ONLIT-
HO€ B TE3UCHOM M3/I0KEHUN.

MeponpuaTue c TaKUM Ha3BaHU-
€M NPOBOAMTCSA YIKe He NepBbli rog
W BCe BpeMms rae-HMbYAb Ha tore
CWA. N He 6e3 ycnexa, conupHoi
nybnuku Gonee 4Yem [OCTATOYHO,
npuyem mHorue u u3 Craporo Cae-
Ta, T. €. He MOJIEHUNNUCh Nepeceyb
AtnaHTuKy. YpoBeHb fucKyccuin —
CONWUIHbIA, MecTaMu akagemuyec-
KWii, ypoBeHb NpefcTaBUTeNbCTBA
— nepBble Auua. B ocHoBHOM
npeAcTaBieHbl KOMNaHWUK, 3aHUMa-
tolmeca pas3paboTKoit nmMpapos
AN a3pOCHEMOYHOTO NPUMEHEHMUS,
W, COOTBETCTBEHHO, MPOrpPaMMHbLIM
obecneyennem pans 06paboTKu
JIAHHbIX TaKOW CbeMKuU. ITo 06CTO-
ATENbCTBO ABAAETCA €lle OAHUM
KOCBEHHbIM NOATBEPKAEHWUEM NpPU-
opuTeTa BO3AYLWHbLIX METOL0B B TO-
norpacum no OTHOLWEHMIO K Ha3eM-
HbiM. (Hy, 6bITb MOXKET, 33 UCKII0-
YeHWeM caMbIXx KpymHbiX topMma-
TOB. XOTf U 34ecb eCTb, O YeM no-
cnopuTb.) 3To 6bIN0 BepHO yxke 50
NeT Ha3aj, KOrma OCHOBHbIM UHCT-
pPYMEHTOM Tonorpacuyeckoi
CbeMKM cTan aspocoToannapar.
370 Tem Gonee BEpHO ceityac, korga
aspodoToannapar crtan uudpo-
BbIM, @ €My Ha MOMOLb NpULLen u-
pap, GPS, pa ewe c TJIOHACC wu
MHepLManbHOW CUCTEMON.

51 BHOBb MOpafoBasncs 3a MOMUX
[ABHUX [py3ei U3 KaHaACKOW KOM-
naHum Optech, Inc. Komnanwus
oduuManbHo 06bsIBMAA O Npofake
76-ro aBMaLMoHHoro anaapa ALTM.
(Ons cnpaBku: 9 M3 HUX yCMEWHO
TpyLATca B Poccum, yto no3sonser
C TOPAOCTbIO 3asBUTL, YTO Poccus
— Be/IMKas N1a3epHo-10KaLMOHHaA
nepxasa!) Kcratu, ans tex, kTo 3a-
Obln MM He 3Han, abbpesuatypa
ALTM o3HavaeT Airborne Laser
Terrain Mapper, T. e. aBUALMOHHbIi
nasepHbIl KapTorpad MecTHoCTH.
3T0T TepMUH OblT  NpeanoXeH
Optec ewe B 1993 r., T. €. nazepHo-
NOKALMOHHbIE MeTOAbl C CaMoro
Hayana 3ajyMblBauCh CBOUMM CO-
3paTensmMu, Npexae Bcero, Kak
KapTorpaduyeckue. Boobuwe, uH-
topmaunoHHas noautuka Optech
BbIMNAQMT Oo0Nee 4YeM [OCTOIHO.
Ve Ha web-caliTe KOMNaHUM MOX-
HO y3HaTb, CKOJIbKO NpMBOPOB Npo-

[AHO M KOMY MMeHHO. MOXHO cBO-
604HO nonyunTh TenedoH U agpec
KaX[O0ro KnueHTa, 4ToObl Y3HaTh,
BCEM N1 OH ypoBneTBopeH. Optech
He 6outcs Huyero! Sl mpusbiBak
nocTynatb TaK e BCeX APYrux
npousBoanTeneii. MiHave, yBaxae-
Mble FOCMOAA, BalM MOTEHLMANb-
Hble KIWEeHTbl OYAYT BbIHYXAEHbI
nuTatbcs cnyxamu. B kynyapax Ho-
BOOP/IEAHCKO BCTPEYM, KOHEUHO,
MHOTO TroBopuaM UM o Leica
Geosystems, n o TopoSys, n o IGL.
Yanb, 4TO NPO HWUX HUKTO HUYEro
He 3HaeT TouyHo. [oBOpAT, 4TO
«...Leica kak-6yaTo npopana uto-
10 okono N1 ckaHepos, TopoSys
Bcero N2 3a 10 net pa6ortsl, a IGI
BOT TONIbKO, YTO nepBsble N3, rge-To
B AMepuKe...». 3HayeHuns N1, N2 u
N3, KOHeYHo, TOXe 3By4anu, npu-
YeM, HEKOTOpble U3 HWUX B pasbl, a
HEKOTOpble Ha MOPALOK MeHblle
Optech-oBckux 76. OpHakKo, s He
pewaoch WUX NPUBOAUTL, BO-nep-
BbIX, NOTOMY YTO He Mory cebe nos-
BOJIUTb CChINATLCA HA C/IyXH, A BO-
BTOPbIX, NOTOMY YTO CEPbE3HO Ona-
calcb CTPOroCTW POCCUIACKUX 3a-
KOHOB, 3alLMLAIOWMX NOPYraHHYIO
LeoByI0 penyTauuio.

JkoHOMMYecKuM, BoObGLWE, ¢
MapKeTUHIOBbIM, B YaCTHOCTU, BO-
npocam Obl0 yaeneHo Haubonee
cepbe3Hoe BHUMaHue. Bnepsble,
Aaxe f, ycnblwan B HEKOTOPOM
CMbICNE aHaNUTUYeCKUe OLEeHKU.
Hanpumep, npeacraButens Komna-
Huu Leica Geosystems B cBoeM po-
Knape Hasean uugpy B 160 mnH
A01., KaK rOA0BYIO OLIEHKY eMKOCTH
MUPOBOTO PbIHKA YCAYT MO BO3AYLU-
HOW nasepHoit nokauuu. S 6biIO
cobpancs BCTYNUTb C HUM B CMOp,
4TOObl Ha KOHKPETHbIX MpuUMepax
LOKa3aTb, YTO 3Ta UMdpa 3aHuKe-
Ha B HECKONbKO pa3, HO MOTOM ne-
peayman. K yemy?

B doiie, c notka, no ymepeHHom
LieHe B HeCKOJIbKO ThiCAY (hYHTOB
CTEP/IMHIOB BCE Xenatwliue Mormu
npuobpectn  dyHAAMEHTaANIbHbIA
«0630p MMPOBOTO pbIHKA MPOU3BO-
LWTEenen 1 ycnyr no nNasepHow noka-
LM», KOTOPBIiA, MO ClOBaM u3pgare-
ns, notpe6osan ot coctasutenei 80
YeNoBEeKO-NIeT HANPAXEHHOTo Tpy-
Aa. S Toxe xoTen B3ATb NAPOUKY, HO
HEMHOTO NoM3[epKancsa B opore 1
MO3TOMY yXe Obll He Npu JeHbrax.

K Tomy e 0630p MHe He NOHpaBu-
cA. MHe, Hanpumep, noka3anock,
4TO pa3mepsbl CTaTei 0 POCCUINCKMUX
KOMNaHUsX, Npeafaraolnx yenyru
B 3TOM o6nactu, He nponopymo-
HaNbHbI 3HAYMMOCTM 3TUX KOMMa-
HUIA M 006bEMY BbIMOAHEHHbIX UMM
pabot. Al mocoBeToBan u3gatento
notpatuth euwe 80 YenoseKo-/eT U
pa306paTbCs € 3TUM BONPOCOM.

KomnaHus «leokocMocy, B KOTO-
pon A MMeK 4ecTb TPYAUTLCA,
onaTe npeactaensna Poccuo B
oauMHoyectBe. Sl MOAroTOBMA [0-
Knag LAs naeHapHOW ceccun o
POCCUIACKOMY OMbITY WMCMO/b30Ba-
HWA nasepHbix Nokatopos ALTM u
NporpaMmMHOro obecneyeHus
ALTEXIS B TOnorpaduu, nHxeHep-
HbIX W3bICKAHUAX, NEKTPO3Hepre-
TuKe. He Mory noxBactartbcs, 4TO
MOVi JOKNaZA npepbiBancs OypHbIMU
annoaMCcMeHTaMu U BCTaBaHUeEM,
HO, AYMAlo, VXK 33 Halwy AepxaBy
HUKOMY He Oblno obugHo — Bce
MOHANM, YTO 34eCb 3HAIOT TOJK B
Na3epHoOit noKauuu.

Mpoponxkunace, cTaBwas yxe
TPagUUMOHHOW [Ais  NoJOBOHbIX
BCTpeY, UCKyCCUA Ha TeMmy «A Ka-
Kas Ha camoMm Jefe TOYHOCTb AdH-
HbIX 1a3epHOT0 CKaHWpPOBaHMA?».
[leckatb, Mbl yuTanu B nacnopTe,
4yto 15 CM, HO Mbl BaM He BepuM.
Mo3ToMy Mbl BOT TYT NPOBENN elle
OAMH 3KCMEPUMEHT, noneTanu Hap,
LOPOroi UNU BbICOXIWIMM CONAHbLIM
03€pOM W ceryac BaM [ONOXKUM...
JTa TeMa He YMUpAET yXe MHOro
neT u, fyMato, ele foNro He ymper.
Moatomy He bymy 3arpyxarb YuTa-
Tenen BbIBOJAMU, K KOTOPbIM Npu-
WK aBTOPbl AOKNAL0B, OHYU eLle He
OKOHYaTenbHble.

Ewe mMHOro yero MHTEpecHoro
CNyYnnocb W Mpo3BYyYaNo Ha
LidarMAP-2005, Ho onucaTtb Bce
HET «...HU CJOB, HWU My3blKW, HM
cunx». Mo3aTomy 3akaHuMBalo, U 3a-
KaHYMBalO TEM e, YeM Hayan — o
pPOCCUIACKON Na3epHOW NnokKauuu
Nyylle pa3mblwaaTe uM3paneka. f
TaK W caenan: nopasmbllWAsA Cro-
KOMHO M MpuUWen K BbIBOAY, 4TO y
HaC C Na3epHoii NoKauueli Bce Kak
y niopen.

E.M. Medsedes,
KaHOudam mexHU4ecKux Hayxk,
evgeniy_medvedev@geokosmos.ru



TEXHOJIOTUUH

MHTErPANIbHBIE HABUTALMOHHbIE
KOMNAEKCbI GPS/IMU

E.M. MepBepeB (KomnaHus «leokocmocy)

B 1986 r. okoHuun M3IN. C 1986 no 1997 r. paboTan MHKEHepOM, CTapLiUM UHKEHEPOM, BEAYLUM UHKEHEPOM,

HavyanbHukom cektopa locHUW AsuaumoHHbix cuctem. C 1997 no 2002 r. — PpyKOBOAWTENb Fpynmbl
LWCTAHLMOHHOTO 30HLMPOBAHMUSA, PYKOBOAWTENb Fpynmbl HayyHO-uccnegoBatenbckux pabor 3A0 «OnTaH
Jiumutepy. C 2002 r. pabotaet B KomnaHuu «[eokoCMOCy, B HAacTosllee BpeMs — AUPEKTOp no Hayke. KaHauaar
TEXHUYECKUX HayK.

CoBpemeHHble TeonHdOpMaLy-
OHHblE  TEXHOJOTMWU  HACTONbKO
CONN3NIN NOHATUA KHABUTALMA» K
«Te0No3MULMOHMPOBAHMED, YTO He-
KoTopble (0cOBeHHO MpencTaBuTe-
NN MOJIOKOTO MOKONEHUs) COBEp-
WEHHO MCKPeHHe ybexmeHbl B WX
abCoONIOTHON  TOX[OECTBEHHOCTH.
[elicTBUTENBHO, KaK TYT pa3obparb-
Csl, €CIM AaXe B CONMAHBIX TPyAax
MOXHO BCTPETUTb OMNpefiesieHune Tn-
na «... GPS — 3to mobanbHas Ha-
BUraLMOHHAsA CUCTEMA CNYTHUKOBO-
ro reono3vUMOHUPOBAHUSA ...».

Mexpy TeM, TaKoe OTOXAECTBNEHWE
CNepyeT cyuTaTh NpexAeBpeMeH-
HbIM, XOTA W HEeNb3f He MpU3HaTh,
YTO TEHAEHLMA CONMKEHNA ITUX Ka-
TEropuit UMeeT MecTo U, fLaxe MOX-
HO CKa3aTb, COCTaBNAeT OfHY U3
TNaBHbIX UHTPUT COBPEMEHHOIA reo-
MH(OPMATHKK, POTOrpamMmeTpun 1
BCeii OOWMWPHON COBOKYMHOCTM
AVCLMMNIINH, KOTOpble MPUHATO 06b-
eNMHATE TEPMUHOM «AWCTaHLMOH-
HOE 30HANPOBaHME 3eMIUY.

Mbl, HeCMOTpSA HU Ha uTo, Gyaem
NpUAEPKMBATLCA OTEYECTBEHHBIX

O6palyeHue K uctopuu Bcerfa 6bi10 3hheKTUBHBIM UHCTPYMEHTOM aHanu3a. U GPS,
n IMU umenu cobcTBeHHble GoraTble UCTOPUM W TPAAULUM [0 TOTO KakK BCTPETUTHLCA U
HayaTb XXUTb U paboTath BMecTe. VIHTepecytowmmes uctopuein GPS MoxHO nopekomeH-
L0BaTh GNECTALLYI0 KHUTY, KOTOpas OTANYAETCA NOJHOTOM, YOeaUTeNbHOCTbIO U ACHOC-
Tblo u3noxeHus (Lanypos I.A., MenbHukos C.P. [eoTpoHuka. HazemMHble U cnyTHUKO-
Bble PafM03/IEKTPOHHbIE CPELCTBA U METOAbl BbINOJHEHUS reofesnyecknx pabor. —
M.: MAWTAuK, 2001. — 136 c.). WcTopua MHepu1anbHO HaBUraLMWU 3HAYUTENLHO
LJMHHEN U NO3TOMY MHTEPECHEN, OfHAKO HET HUKAKOW BO3MOXHOCTM NepeckasaTh ee B
XypHanbHon cTatbe. [o3Tomy nepeiigem cpasy K BbIBOAAM:

1) K koHLy XX Beka N0fHOCTbI0 pa3paboTaHa Teopus UCMOJb30BAHUSA FTMPOCKOMOB U
aKcenepomeTpoB [ 3aAay onpefeseHns NPOCTPaHCTBEHHOTO NONOXEHUSA ABUKYLLNX-
€A nnatopM, a TaKKe NPONLEHHOTO UMW NYTU, CKOPOCTEN W yCKOpeHuii. PeweHne no-
BOOGHbIX 3373y U COCTABIAET NPeAMET UHepYUanbHOU Hagueayuu. B npakTuyeckom nna-
He pa3BuTHE 3TOI NPUKNAZHON HayKMU NPUBENO K MOSBNEHMIO TAKUX XOPOLUO U3BECTHBIX
npu6OpOB KaK aBMaropu3oHT, TMPOKOMNAC, TMPOBEPTUKaANb, TUponnathopma 1 ap.

2) B nocnepHue rogsl UMeOT MECTO 3HAUUTENbHbIE TEXHONOTUYECKUE [LOCTUKEHUS B
061acTn pa3paboTky HeMexaHUYeCKUX TMPOCKOMOB, KOTOPbIE OTNIMYAIOTCA OT MeXaHu-
Yeckux 6oMbLIeit TOUHOCTbIO U HAZEXHOCTbIO 33 CYET OTCYTCTBUA ABUKYLLMXCSA YACTEN.
Peyb naet, npexpe Bcero, 0 Tak Ha3blBa€MbIX KONbLLEBbIX TA3€PHbIX U BONOKOHHO-0M-
TUYECKMUX rMpOCKonax. [MpoCKOMbl UMEHHO 3TUX TUMOB MPUMEHSAIOTCA B UHTETPabHbIX
HaBUraLMOHHbIX KOMMIEKCax aBUaLMoHHOro npumeHeHus POS/AV npon3BoaCcTBa KOM-
naHuu Applanix (KaHaga), npusHaHHoro MupoBoro nugepa B atoit o6nactu (Mutepecs
Applanix B Poccun 1 ctpaHax 6biBwero CCCP no HaBUraLMOHHbIM KOMMIEKCaM, CPefHe-
topmatHbIM UMbPOBLIM aspocdoToannaparam U CUCTEMaM NPAMOrO reono3nLUOHNUPO-
BaHUA NpefcTaBasfeT komnaHusa «feonugap». — llpum. asmopa).

MpepcTaBneHHble Te3UChI M0 UCTOPUM BOMPOCA CYLYECTBEHHBI B CBA3M C TEM, YTO, KaK
OyneT nokasaHo Huxe, GPS/IMU-KoMnneKcbl MPaKTUYECKM MONHOCTbIO 3aMMCTBOBAM
MeTobl KN1aCcCMYeCKoi MHepLManbHOW HaBUraLum, B YaCTHOCTH, B TaKUX BONPOCaxX Kak
paspeneHne GyHKLMIA TMPOCKONOB U aKCeNepoMeTPOB B PeLleHM 06X HaBUraLMOH-
HbIX 33fia4 U MHULMANNU3ALUN.

TPaAWLMUIA, KOTOpbIE MpeanuchiBa-
IOT CTPOro pa3fensTb BONPOCH Ha-
BUTALMM M F€0N03ULUOHNPOBAHUS
(3a py6exom 3TOT BONpOC peLaet-
ca 6onee nubepanbHo. Tam 3Tu
TEPMUHbI 334acTylo UCMOMb3YIOTCS
MOJHOCTbIO  B3aMMO3AMEHAEMO.
MeHHO 3TO 06CTOATENLCTBO NMpU-
B0 K BO3HWUKHOBEHUID HEKOTO-
po# nyTaHUUbl B COBPEMEHHOW
PYCCKOA3bIYHOI NUTepaType, Kak
CNefCTBUE MEXaHW4YecKoro 3amm-
CTBOBaHWA TEpMWUHONOTUU —
llpum. asmopa). Tak bonbwas Co-
BeTtckas IJHumuknoneams (bCI)
TPAKTyeT NOHATUE «HaBUTraLMA»
KaK «Hayky o cnocobax sbi6opa ny-
mu u Memodax BoXOeHus cy0os,
JlemameJibHbIX aNNAapamos U Koc-
Muyeckux annapamos». 4To kaca-
€TCA «reono3nLMOHUPOBAHUAY, TO
YNOMsHYTasn 3HUMKIONEANUs npo-
CTO HE COLEPXMT TAKOro MyHKTA,
MO3TOMY HaM NPUAETCA JOMbICTUTD
CaMOCTOATENbHO W NpPejioXuUTh
cneaylollee onpegenexue: «feono-
3UYUOHUPOBAHUE — npoyecc on-
pedesieHus KoopouHam 2eozpagu-
yeckux 06bekmos no OAHHbIM duc-
MAaHYUOHHO020 30HOUPOBAHUAY.
MpencTaBneHHoe onpepeneHue
MOXeT He BCEM MOHPaBUTbCS, Ha-
npuMep, NOTOMY, 4TO HE OTpaxaeT
BCEMN MOJHOTHI BO3MOXHbIX 3HaYe-
HUI ynoTpebNeHnUs 3TOro TepMu-
Ha. Viau notomy, 4To «... onpege-
JIeHMe MpPOCTPAHCTBEHHbIX KOOP-
AVHAT HAa3eMHbIX 0OBEKTOB MO a3-
pPOOTOCHUMKAM ...» yXe AaBHO
CYMTAETCA OAHOM M3 BaXKHEWL WX
3apgay ¢dotorpammetpumn (bC3), a
MOLHbI TEPMUH «TEOMO3ULUOHM-
poBaHMe, ABNAWNINCA KanbKoM C
aHrnuitckoro  «geopositioning»,



TEXHOJIOTUU

CTan MCnonb30BaTbCA CPaBHUTENb-
HO HepaBHo. OfHaKo faxe 3TOro
HeCcoBepleHHOro onpeaeneHns
LOCTATO4YHO, YTOObI pasrpaHU4mnThL
JaHHble KaTeropuu. HaBuraums oT-
BeyaeT Ha Bonpochl: «lpe A cenyac
Haxoxycb?», «Kak pobpatbcs w3
nyHkTa A B nyHKT B», a npoueanypa
reono3uLMOHUPOBAHUA ANA KaX-
LOro 6uTa reonpoCTPaHCTBEHHbIX
JaHHbIX MO3BONAET OTBETUTb HA
Bonpoc «KakoBbl ero KoopauHa-
THI?».

Teneps, ye C y4€TOM NpeacTas-
NIEHHBIX 06UMX CO0OPAKEHUI, BEP-
HEMCA K Ha3BaHUK CTaTbu W no-
npobyem pasbsCHUTb, O YeM BCe-
Taku upet peys. TepmuH «GPS», no-
BUAMMOMY, He HYX[AeTCs B KOM-
MEHTapuAX, MO KpaiHein mepe, ans
yuTatenen xypHana «feonpocu».
IMU (Inertial Measurement Unit)
nepeBOAUTCA KaK «MHepuuanbHoe
n3meputenbHoe yctpoincteo» (C
cepeauHbl 1960-x rr. B oTeyecT-
BEHHOW TEXHUYECKON nuTepartype
MPUHAT TEPMUH «UHEpuMaNbHas
CUCTEMA» WAW, B MPOCTOHAPOLbE,
«uHepunanka». 0pHako, no AByM
npuyMHam, 6bi10 Obl He BMOJHE
KOpPpPeKTHO  yTBepXAaaTb,  4TO
«UHepLUManbHas cUcTeMay B COBET-
CKOM W HblHELWHeM POCCUMIACKOM no-
HUMaHuM 3710 u ectb IMU. Bo-nep-
BbIx, Kpome IMU wupoko ynotpe6-
naetca TepmuH INS (Inertial
Navigational System), koTopblii
3HaUYMTENbHO ONMKE K «UHepLuu-
aNbHBIM CUCTEMAMY KakK CUHTaKCH-
Yecku, Tak u no cyuecrsy. Bo-sTo-
pbix, Hanuume GPS, kak 3to 6ymer
MOKa3aHO HWKe, CYLLEeCTBEHHO Of-
pepenset npuHUUNb GYHKLUOHM-
pOBaHWA M XapaKTep nosyyaemblx
LaHHbIX CUCTEM, O KOTOpbIX WAET
peyb. [o3ToMy cpaBHMBATb MX C
npubopamu «poGPSHoi» 3noxu
HepasymHo. — [Ipum. asmopa). B
npouecce GPS n IMU kak cusnyec-
Kue ycTpoiicTBa paboTalT nojHo-
CTbl0 ABTOHOMHO W He3aBUCUMO
LPpYr OT Apyra, Kaxnablil No cBOeMy
pewas 00Hy u my e Hasuzayu-
OHHYyw0 3adayy. OpHako uUHme2-
panbHoe HABU2AUUOHHOE peule-
Hue pox[aeTcs B npoLecce CoOBMe-
CTHOW 06pabOTKN AAHHbIX 3TUX UC-
TOYHUKOB. CMbIC/ TAKOTO COBMeLLe-
HWUS COCTOMT B TOM, 4TO B pe3yJibTa-
Te yOAeTcAa NpeojoneTb CyliecT-

TouHocTb onpepeneHus napametpoB GPS/IMU-komnnekcom
aBUaLMOHHOro 6asuposanus POS/AV 510

Mapamertp

AbconioTHble reofesnyeckue
KOOPAMHATHI, M

CkopocTb, M/c
KpeH u TaHrax, °

Kypc, °

3HaueHue ToYHOCTH (O)

0,05-0,30
0,005
0,005
0,008

BEHHbIE OrpaHuyeHus o6OMX uc-
TOYHWKOB, U JOBUTLCA NPUHLUMMIM-
aNbHO HOBOTO KayecTBa BbIXOLHbIX
LaHHbIX, NPEX /e BCEro, No TOYHOC-
™. B atom cmbicne GPS u IMU co-
CTaBNAT KOMNNeKc. HakoHel, no-
CNefHUI TEPMUH U3 3araBus CTa-
TbW, KOTOPbI HYXAAETCA B pa3bsc-
HEHUN — «HaBUraLMOHHbIEY. Mpu-
HMMas BO BHUMaHWe CKa3aHHOe B
CaMoOM Hauane, 3asBiseM, 4TO B
LAHHOM Cllyyae TepMUH «HaBUra-
LLMOHHbIE» CllefyeT TPaKToBaTh LWK-
poko. T. e. peyb MAET O KOMMNeK-
cax, KOTopble C OMHAKOBbLIM ycre-
XOM MOTYT UCMOb30BATLCA ANA pe-
WeHus, BO-NEPBbIX, 3ajay YUCTO
HaBUTaLMOHHbIX, 8, BO-BTOPbIX, 3a-
[ay reofe3nyeckux, asporeopesu-
yeckux, Tomorpado-reogesunyec-
kux u ap. NocnegHue 3agayn Bme-
CTe C MHOTOYMCNEHHbIMU NPUNOXKe-
HUAMKU OyayT NpefcTaBAATb Ans
Hac HaubonblWii MHTEpPeC B Xofe
AaHHOI cepumn nyGanKauui.

Moka ocTaeTca He pacKpbITbIM,
BO3MOXHO, [MaBHbI BONPOC HACTO-
AlWlero uccnepoBaHua: «B yem
CMbICAI NOABAEHUA UHMe2pans-
HbIX HABU2AUUOHHBIX cucmem?».
MoyeMy 80 Hef@aBHEro BpeMeHU Ye-
JI0BEYECTBO C yCrnexom 06X0aAmnnoch
TPaJMLMOHHBIMYU CpeAcTBamMu
MHepLuManbHO HaBurauum, a ¢ no-
asnenmnem GPS, MMOHACC-texHono-
Wit MHOTUM MOKA3a0Ch, YT 60/Ib-
LIEero Xenarb yxe HenpunnyHo? 0a-
HaKO BCe AeNCTBUTENbHO pa3yMHO.
Mo3ToMy nosiBNEHME TaKUX CUCTEM
KOHEYHO e He C/ly4aitHoCTb, a Be-
JIeHWe BPEMEHMU, CeACcTBUE ecTecT-
BEHHOT0 Pa3BUTUS HAYKW W TEXHO-
JIOTWIA, @ TaKXKe PafMKanbHOTo U3-
MeHeHust TpeboBaHMIN K KauecTsy U
OMepaTUBHOCTU MOCTaBKM JHOObIX
reonpoCTPaHCTBEHHbIX JAHHbIX.

MNepen TemM Kak nepenTun K cytu,
obpatumcs K Tabauue, roe npep-

CTaB/eHbl napameTpsbl reonpoct-
paHCTBEHHbIX U3MepeHUit, obecne-
yuaemblix GPS/IMU-komnnekcom
aBMaLMOHHOIO 6asupoBaHus
POS/AV 510 komnaHun Applanix.
MpepcTaBneHHble B Tabauue
3HAYeHUs TOYHOCTU MOryT ObiTb
LOCTUTHYTbl TONBKO MO pe3ynbTa-
TaM MOJIHOTO KypCa Ha3eMHoii no-
cT06paboTKM AnddepeHunanbHbIX
GPS v nHepumanbHbix gaHHbIx. Co-
OTBETCTBYIOLME 3HAYEHNA TOYHOC-
TW B PEXUMe peasbHOr0 BPeMEeHH
HECKONIbKO XYXXe, XOTs TOXe Brne-
yamsaoT. CnegyeT OTMETUTb, YTO
npoaykuusa komnaHuu Applanix
aKTUBHO 3KCMJyaTUpyeTcs Ha poc-
CUIACKOM  pblHKE, HayuHas ¢
1997 r., 1 NO3TOMY NpUBEAEHHbIe
umncpbl 3acnyXuBalT [OBEPUS —
OHU MOATBEPKAEHbI pe3ynbTaTamu
MPaKTUYECKOW BeATeNbHOCTU MHO-
TUX YBAXaeMbIX KOMNAHWUN, TaKuXx,
Hanpumep, Kak «leokocmocy». Ye
OAHU 3TN LK pbI, 6e3 Kakux-nn6o
LOMOJIHUTENbHBIX KOMMEHTApUeEB,
NO3BOAAIOT HayaTb OTBeYaTb Ha
BOMPOC: «3ayeM BCE 3TO HYXKHO?».

llpodomxeHue cnedyem

RESUME

This article sets up a series of
publications dedicated to the
operation principles and applica-
tion fields for the integrated navi-
gation GPS/IMU systems. General
notions and the history of the
satellite and inertial systems are
introduced. A term «geoposition-
ing» is explained, as well geoposi-
tioning applications for solving
navigation, geodetic, aerialgeodet-
ic and survey and geodetic tasks is
described. Principal difference and
advantages of the integrated navi-
gation systems are shown in com-
parison with the satellite and iner-
tial navigation systems.
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STRATUS — YHUBEPCAJIbHAA
CNYTHUKOBAA rEOAE3NYECKAA

CUCTEMA

U.E. Crapukos («leope3nyeckue npubopsly, CaHkT-MeTepbypr)

B 1992 r. okoH4nn HoBOYEpKACCKMA MOAUTEXHUYECKWUIA WHCTUTYT MO CNELManbHOCTU «TOPHBIA WHXEeHep-
mapkweiigepy. C 1992 r. no 2003 r. paboTan y4acTKOBbIM MapKLeiaepom, MapKiueiiaepom 1-i kateropuu, Be-
AylWMM MapKLeitfepom, masHbiM mapkweiigepom B 0AO «Kapenbckuin okatbiwy». C 2003 r. no HacTosLiee Bpems
— Beaylmit nixxeHep 3A0 «lfeope3nyeckne npubopbI».

E.N. KonnakoB (06beguHenue pa3pe3os Cuprana, BusukoHg u Hapea, r. Mbixeu)

B 1968 r. okoH4YMN OTAeneHue «Tonorpacus» CapatoBcKoro reosoropasBefoqHoro TexHukyMa. Mocne okoHYa-
HUA TexHUKyma paboTan B Ikcnepnuun 304 CMT (Bopkyta), LllaxtoctpoutensHom ynpasneHun (Bopkyra), Ha
paspese Cuprana M0 «3cToHcnaneuy (r. Neixeu), c 1986 r. — Ha 06beanHeHHbIX paspe3ax Cuprana u BusnkoHp,
(r. Mibixem). C 2000 r. no HacTosee BpeMA — MaBHbIi MapKlenaep o0beAMHeHHbIX pa3pe3os Cuprana, Busu-

KOHA u Hapga.

B HacTosiwee Bpems opHovac-
TOTHbIE CMYTHUKOBbIE reofe3nye-
ckue npuemHukn Stratus (Sokkia,
SINOHMA) HaWM WUPOKOE NpUMe-
HEHWe BO MHOTFMX 0bnacTax reo-
Ae3UYeCKON [eATeNbHOCTU: KX
npuobpeTaT ropHoAo6bIBatO-
e, CTpOUTENbHbIE, 3E€MENbHO-
KafacTpoBble W M3biCKaTeNbCKue
opraHu3auuy, a Takke ydyebHble
3aBefieHuns.

MpuemHuk GPS Stratus npowen
ceptudumkaumio B locctaHaapre
P® u pekomeHAOBaH Ans BbINOJ-
HEeHUA reofe3nyecknx pabor.

Mo cpaBHeHWIO C TPafULMOH-
HbIMW Fre0fe3nYeCcKUMU NPUEMHU-
kamu Stratus BbIFAAWMT MUHMA-
TIOPHbIM, €70 BEC C YCTAHOBJIEH-
HbIMW aKKyMyNATOPaMMU COCTaBNA-
et meHee 1 Kr (puc. 1). KoHcTpyk-
TUBHO BCE MOAYIW MPUEMHUKA
00beanHEHbl B OAHOM Kopnyce.
MpnemMHUK MOXKeT 3KCnayaTupo-
BaTbCA NpW TeMnepaType BO3ayxa
ot -20°C po +55°C. [ina mcnonb-
30BaHWUs NpuUemMHUKa npu Gonee
HU3KKUX Temnepatypax Tpebyercs
[l00CHACTUTb €ro BHelWHUM nuTa-
Huem. [epMeTMYHBLIN  Kopnyc
obecneyusaer paboty npubopa B
YCNIOBUAX 3amblIEHHOCTU U Npu
atMocdepHbix ocapkax. Hebonb-
Woii BeCc NpUEMHMKA no3BonseT

MCMONb30BaTh OG/IErYeHHble WTa-
TUBbI, YTO CYLECTBEHHO NMpU pa-
6oTe B nonesbix ycrnoeuax. Ons
M3MEPEHNUS  BLICOTHl  AHTEHHbI
npuMeMHUKAa WMeeTCs Cneuuanb-
Hoe KONbLo-ajanTep W M3Mepu-
TeNbHas pyneTka AJAWHOW [0
3,7 m. [lpu 3TOM MeTKa Konblia, oT
KOTOpOii M3MepsieTcs HaKJIOHHas
BbICOTA, HAXOAMTCA TOYHO Ha
ypoBHe (a30BOro LeEHTpa, 4TO
yao6HO npu fanbHeiwux pacye-
Tax. [puemMHUK He 6GoNTCA TPACKH,
VAapoB M nageHuii. Ero kopnyc
M3roTOB/IEH W3 NPOYHOrO NAACTU-
Ka, 4to obecneuyusaet paboTo-
cnoco6HocTb Npubopa aaxe npu
nageHnu Ha 6eTOH C BbICOTbI 2 M.

YnpaBneHue npu6opom npu

06wuti 8ud 2e00e3uyecKko20
npuemHuka GPS Stratus

M3MepeHUAX OCyLLEeCTBNAETCA Of-
HoW KHonkoi. HaGop cBeToBbIX
WHOMKATOPOB W 3BYKOBOrO CO-
NpOBOXAEHUA NO3BONAET cCle-
AMTb 33 paboToit MpueMHMKa W
MOJHOCTbIO KOHTPONMPOBATbL NPO-
uecc usmepeHuin. lNatnypoBHe-
Bbli CBETOBOW WHAMKATOp nwuTa-
HWUS [aeT BO3MOXHOCTb TOYHO
paccyuTaTh OCTaBlueecA BpeMA
paboTbl akKymynaTopoB. Tak Kak
B NMPUEMHUKe YCTaHaBNMUBATCA
[iBe He 3aBUCKMMble Lpyr OT Apyra
6atapeu, TO nNpu paspsae oaHOM
M3 HUX, €e MOXHO 3aMeHUTb Ha
3anacHyt, He BbIK/lOYas Npuem-
HuK. [lpu nonHom 3apapge ABYX
AKKyMyNATOPOB NPUEMHUK CNOCO-
6eH npopabotats 70 30 4 6e3 Bbi-
KnoyeHus. BHyTpeHHee npo-
rpammHoe obecneyeHue y4uTbl-
BaeT He TONbKO BpeMA U3Mepe-
HUs, HO U KONUYECTBO Habnofae-
MbIX CMYTHUKOB W TEOMETpUIo
cBasn. locnenoBatenbHo BKIO-
yalolmecs MHANKATOPbl CUTHANK-
3UPYIOT, YTO AAHHbIX JOCTaTOYHO
JONS BbIYUCNEHUA NUHUIA DNUHOWN
2, 5,10, 15, 20 kM. Pa3obpatbesi B
CUCTEME MUTAIOWMUX U FOPALLMX
WHAMKATOpPOB nomoraeT Habop
NAMWHUPOBAHHbLIX KapToyek —
«WNAPraaoky», BXOAAWMX B KOM-
NAEKT NPUEMHUKA, Ha KOTOPbIX B
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BUAE KAPTUHOK U UMDP NOACHA-
€TCA CUrHANM3aLMa KaXLoro WH-
aukartopa. Kpome HabniogeHuii B
cTaTuyeckom pexume 060pyao-
BaHue Stratus no3sonser BeInon-
HATb U3MEPEHUA B KMHEMATUYeC-
KoM pexume «Stop-and-Go».

B nporpammHom oGecneyeHuu,
nocTaBnAemMomM C MPUEMHUKOM
Stratus, umeertca nporpamma pns
YCTAaHOBKM Ha MOJEBOW KOHTpPO-
nep, B KayecTBe KOTOpPOro MOXeT
6bITb Mcnonb3oBaH 6biToBoi KIMK
C OnepauMoHHOM  cuUcCTeMOn
Windows CE unu 3aujuuieHHbI
KNK Recon C200 (TDS, CLIA).
MoaknoYnTe KOHTPONNEp K Npu-
eMHUKY MOXHO yepe3 WK-nopt
WAW Yepes WTATHbIA Kabenb
Lemo-RS232, BxopAawmii B KOM-
nnekT o6opypoBaHus Stratus.

Bo Bpems paboTbl 3anuch AaH-
HbIX, MPUHATBIX CO CNYTHWKOB,
OCYLLECTBAAETCA BO BHYTPEHHIOK
NnamATb NPUEMHUKA EMKOCTbIO
4 M6aiit. Ecnm cbop AaHHbIX Npo-
BOZIUTb C PEKOMEHAYEMbIM UHTEP-
BafoM 5 ¢, T0O B cpefHeM, npu
BOCbMW HabioJaeMbiX CNyTHU-
Kax, eMKOCTM NaMATU XBaTaeT Ha
30 4, KaK 1 pecypca BHYTpPeHHero
WCTOYHMKA nuTaHus. Takoil Oa-
naHc ynobeH Ans y4yeTta cocTos-
HUA aKKYMYNATOPOB U €MKOCTH
namatn. [pu HeobXxoaMmMoOCTH
JaHHble, 3aNnUCaHHble B NPUEMHU-
Ke, MOXHO nepefatb B KOHTPOJ-
nep, UCNoNb3ys ero Kak AOMNOHU-
TeNbHbI aPXMBATOP fAHHbIX.

MpousBoguTeNnu OAHOYACTOT-
HbIX CMYTHUKOBbLIX MPUEMHUKOB
pernamMeHTUpyT  U3MepseMmoe
pacctosanue o 20 km. OpHako,
KaK MoKa3blBaeT MpaKTWKa, Takoe
060pyaoBaHMe NO3BOASAET Bbl-
NONHATb M3MEpPEeHUA NIUHWIA ro-
pa3no 6onblei AanHbl. ITO OTHO-
CUTCA M K CNYTHUKOBOMY NpUEM-
HuKy GPS Stratus. Jkcnepumen-
TaNbHble WUCCNeLOBaHWA, MpoBe-
LeHHble aBTOpaMK CTaTby, NO3BO-
JINAN C NOMOLLbIO 3TOTO NPUEMHMU-
Ka TOYHO ONpeaenuTb paccTos-
Hue cBblwe 37 kM. MNpu 3TOM Ha-
GnoAeHNs NPOBOAMANCE Nof, Me-
TanANyYecKo TpexrpaHHoi nupa-
MWAON BbLICOTOM 5 M M Npu yac-

TUYHO 3aKPbITON XBOWMHON pacTu-
TENbHOCTLIO IOXHOW CTOPOHbI He-
6a. /3mepeHus BbINOAHANNUCH B
TeyeHne 40 MuH. [na KoHTpons
3Ty CTOPOHY YBA3a/u B TPEyrofb-
HUK, NpoBeAs LOMOMHUTENbHbIE
HabnAeHNs  [BYXYaCTOTHbIM
obopyposaHuem Trimble 5700.
CxomMMOCTb B TpeyrosibHuUKe npu
0bpaboTke nonyymnacb OKONO
2,5 cM.

[nsi 06paboTKM IaHHbIX B KOM-
nnekTe 060pynoBaHNUA NPeaycMo-
TpeH nporpammHblii naket Sokkia
Rev9, KoTopbil BKAOYaeT npo-
rpammbl Planning u Spectrum
Survey. [Mporpamma Planning
npefHasHayeHa Ans naaHMpoBa-
HUA ceccuil HabNLeHUA 1 nos-
BONSET HacTpauBaTb MpPUEMHMUK,
OCYLLECTBAATL nepefayy faHHbIX,
KOHBEpTUPOBaThb (aiinbl B Rinex-
tdhopmar.

Mporpamma Spectrum Survey
obecneynsaer ob6paboTKy u3me-
PEHHbIX BEKTOPOB 1 YPaBHMBaHMeE
reopesnyecknx ceteit (puc. 2).
Mporpamma pycuduunpoBaHa wu
MMEET JIOTUYECKM MOHSATHBLIA UH-
Tepdeiic. OHa JOCTATOYHO NPOCTA
B OCBOEHUW U BMecTe C TEM CO-
AEpPXUT BCE HeobXoAuMble npo-
Lenypbl 418 CTPOroit MaTemMaTuye-
CKOi 06paboTKM paHHbIX. Kpome
taiinoB HabNoAeHWUN, MoayyeH-
HbIX C MOMOLWbIO MPUEMHUKA
Stratus, nporpamma no3sonset
o6pabateiBatb Rinex-ctaiinsl nto-
ObIX NPOU3BOLMUTENEN U «CbIpble»
LaHHble CMYyTHUKOBLIX Habntope-
Huit B cdopmatax: Trimble,
Ashtech, NovAtel u gp. NMporpam-
Ma Mo YMONYaHWI0 HACTPOeHa Ha
06paboTKy CTaHAAPTHbIX 0HOYA-
CTOTHbIX HabMOfEHWIt cO cTOpO-
Hamu BekTopoB A0 20 KM. B 3ToM
c/lyyae nosib3oBaTeNlo JoCTaToy-
HO HaXaTb ONpefeseHHyo nocne-
[OBATENIbHOCTb KNaBuW, 4TOGI
nocYuTaTh BEKTOPA, YPaBHATb
CeTb U BbIBECTM pe3ynbTathl. Eciun
paboTbl BeayTCA HecTaHAAPTHbI-
MU MeTOLAMU U B XECTKUX yCIo-
BUAX HabBNIOAEHNIA, TO NporpamMma
No3BONIAET ONbITHBIM CreLuanuc-
Tam B obnactu GPS-usmepeHmii
HacTpouTh MHTepdeiic npubopa

«nop, cebsx»: onpeaennts cobcT-
BEHHYI0 NOC/IE0BaTEIbHOCTL 06-
paboTKu, NPOCMOTPA Pe3yNbTaros,
aHanu3a n oopMNEHUs BbIXOJ-
HbIX AaHHbIX. B 06paboTKe BeKTO-
POB MMEETCA BO3MOXHOCTb MC-
MoNb30BaTh TOYHbIE 3emMepuibl,
MOfeNn reouoB, YCTaHaBANBaATH
pasnnyHble napameTpbl 06paboT-
KW KaK N BCeX BEKTOPOB BMeC-
T, TaK M 1 KAXI0r0 B OTAENb-
HOCTM. MOXHO MaHeBpMpOBaTh

lpozpamma Spectrum Survey

obuwum BpemeHem HabntoaeHUN,
YCTaHaB/IMBaTb MacKy OTCEYKM.
[ina oTgenbHOro BeKTopa npepyc-
MaTpPUBAETCA HACTPOWKa No Mac-
Ke, BpEMeHM W CNyTHUKaM, npu-
yeM Kaxabl CNYTHUK ANA AaHHO-
ro BEKTOpa MOXeET UMeTb UHANBU-
OyanbHble HacTpoiiku. Ecnn obpa-
60TKa BefeTCA C MaKCUMManbHOW
LOCTOBEPHOCTbIO UM TOYHOCTbIO,
nonb30BaTeb MOXET BBOAUTb Na-
pameTpbl aTMOC(HEPHOTO BANAHUSA
Kak o06lMe [ns BCEro NpOEKTa,
TaK W OTAENbHO MO KAXLOMY BEK-
Topy. B npouecce o6paboTku Bce-
rfa MOXHO NMPOCMOTPETb rpatuKu
CNYTHUKOB NO Ka)gomy pele-
HUIO, MPOKOHTPONMPOBATb BHYT-
PEHHIO CXO[MMOCTb CETH MO Bbl-
OpaHHbIM MOAMUTOHAM, NPOAHaNU-
3MpOBaTb CUTYaLUID W BHECTM
KOPPEeKTUPOBKY, COXPaHUTb UCTO-
puio BapuaHToB. [lpu ypaBHuBa-
HUM CeTW TaKKe WMeeTCs BO3-
MOXHOCTb MPOU3BOAUTbL Pa3HO-
06pasHble HaCTpOWKW, He Hapy-
Was MateMaTuyeckoW CTPOrocTy
ypaBHuBaHua. Cnegyetr oTmMeTuTh
VOOOHBIA U NOHSATHBINA NporpamMm-
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Hbl MOAYNb HACTPOWKM CUCTEM
KooppAuHar. Micnonb3ys ero, nonb-
30BateNb MoxeT 1160 BblOpaTh
HEOOXOANMYID CUCTEMY KOOPAM-
HaT M3 OrPOMHOrO ChWCKa, 6o
C03/aTb COOCTBEHHYIO MO U3BeCT-
HbIM NapameTpam, 1Mbo cmogenu-
poBaTb MO UCXOAHBIM U MONYYEH-
HbIM B pe3ynbTaTe HabnopeHui
KOOpJMHATaM.

OpHoit n3 obnacteit npakTUye-
CKOro MpUMeHeHUA NpuemMHUKa
GPS Stratus ctanu reogesnyeckue
paboThl, BEIMOAHAEMbIE HA OTKPbI-
ThIX FOPHbIX pa3paboTkax. [ns on-
peneneHns 06beMoB [0ObIBAEMON
rOpHOi Macchl Tpebyetcs nepuo-
LMYeckas TOYHas W fAeTanbHas
CbeMKa, KOTopas OCHOBbIBAeTCA
Ha OMOPHOI MapKLLeiAepcKo ce-
T Kapbepa. IMeHHo co3paHue u
PEKOHCTPYKLUMA OMOPHBIX U Cbe-
MOYHBIX CeTeli COCTaBNAET OCHOB-
Hyl0 YacTb TPyAo3aTpaTr B reofe-
3uyeckoM obecneyeHun Ha rop-
HOAOObLIBAIOWMX MPEANPUATUSAX.
Ha npou3BoacTBeHHOM o06befu-
HEHWU «ICTOHCNAHeL» KOMMNIEeKT
CNYTHWKOBOTO  000pyLOBaHMA
Stratus wcnone3yetca pns pas-
JINYHBIX TeOAe3UYeckux paboT
(puc. 3). Ha nnowaam ropHoro ot-
BoAa 163 KM? C MOMOLLbIO 3TOTO
060pynoBaHUs eXXeLHEBHO BeayT-
csl paboTbl N0 CO3AAHMI0 CbEMOY-
HOro 060CHOBaHWA, [eTanbHO
CbEMKNW MNPOU3BOACTBEHHBIX U
CTpOUTENbHbIX 0OLEKTOB, onpese-
JIEHUIO U BbIHOCY FPaHMUL, U KOHTY-
POB ropHbIX BbIpaboTok. C npume-
HEHWEeM OJJHOYACTOTHbIX CMYTHM-
KoBbIx npuemHukos GPS Stratus
Ha Kapbepax MOBbICUINCH KayecT-
BO W HAfeXHOCTb MapKLengep-
CKux paboT, a npou3BoOfMUTENb-
HOCTb Treofe3nyecknx CbeMokK
yBENMYUNach B HECKONbKO Ppas.
YyuTbiBas 370, OTNAAAIOT COMHe-
HUA B 3P PEKTUBHOCTM UCNONb30-
BaHWsA [aHOTO 0OOpYAOBaHUA Ha
OTKPbITbIX TOPHbIX BbIPAabOTKAX.

MpuemMHUK pa3paboTaH c yye-
TOM nociefHux foctumxernnin GPS-
TEXHONOrUI, 4TO NO3BONSAET C MO-
MOLYbIO €ro MPUHUMATb CUTHaNbI
CO CNYTHUKOB Aae Npu Hebe, 3a-
KpbiTOM Gosiee YyeM Ha 50%. OnbIT-

Co30aHue cbeMoYH020 060CHOBaAHUA Ha Kapbepe 10 «IcmoHcnaHey»

Hble M3MepeHus, NpoBefieHHble C
nomoubto npuemHuka Status, B
VYCIOBUAX TOPOACKON 3aCTPOWKK
nocife KOppeKTHo 06paboTke pe-
3yNbTaTOB HAbNOAEHNIA, Aanu no-
NOXUTENbHbIE pe3ynbTaThl. 3TO
[aeT OCHOBaHWEe peKoMeHAOBaTb
ero Ana NoCTPOEHWA reogesmnyec-
KNX W MeXeBblX CeTell Ha ropoj-
CKWUX TEepPUTOPUSX.

Cnepyetr oTMETWUTb, YTO CTPOM-
Te/bHble OpraHu3auuu Bce yalye
CTann UCnoab30BaTb CMYTHUKOBbIE
NPUEMHUKM ANA reofe3nyecKkoro
obecneyeHns CTPOUTENbHO-MOH-
TaXHbIX paboT. OcobeHHO 3ddek-
TUBHO UX NPUMEHEHWE Npu BO3BE-
LEHUM KpynHOMacWTabHbIX U NMpo-
TAXEHHbIX 00bEKTOB, rae TpedyeT-
CA TOYHAA CTbIKOBKA U yBA3Ka B
OJHOM CTPOUTENBHON CUCTEME KO-
OpAMHAT OTAENbHbIX CTPOALMXCA
6/10KOB, HaxoOfAWMNXCA HA 3HAYMU-
TeNbHOM PACcCTOSHWUU Lpyr OT ApY-
ra B YCJI0BUAX OTCYTCTBUSA NPAMOIA
BUAMMOCTU MEXAY HUMM. Y4UTbl-
Bas Masble rabapuTel, NpPoCTOTY
M3MepeHUH, BbICOKYIO HAfIeXXHOCTb
paboTbl U HEBLICOKYK CTOMMOCTD,
0 HOYACTOTHbIE NPUEMHUKH
Stratus npuoGpeTeHbl psiAOM CTPO-
UTENbHbIX OpraHu3aLui.

Te e KayecTBa NMPUMEMHUKOB
Stratus LeHATCA M B y4ebHbIX 3a-
BefeHuax. CTyaeHTbl nerko ocea-
MBAIOT He TONIbKO npouecc none-
BbIX M3MEpEHUiA, HO U NpOrpamm-
Hoe obGecreyeHune cuctemsl. Ee

pycubuumpoBaHHbli MHTepdeinc
ynpowaeT yyebHbIN npouecc w
NoMOraeT CTyAeHTam GbicTpee pa-
306patbcs B TOHKOCTAX CMYTHU-
KOBBIX M3MEepeHuii.

Cpean opraHu3aumii, aKTUBHO
“Cnosb3yloWnx AaHHoe 06opyao-
BaHue, MOXHO oTmetuTb M0 «3Ic-
ToHcnaHew», CaHkT-MeTepbypr-
CKUN TeXHUKYM reofesnun u Kap-
Torpacduu, 000 «Bektopy», 000
«3emneseny», MK «YHusepcany,
YN «JleHBOAX03» U Ap.

MpuBefeHHble MpUMEpPbl UC-
nonb3oBaHua GPS-o6opynoBaHus
Sratus B pasnnMyHbIX 06MaCTAX W
€ro CTOMMOCTb, CONOCTaBUMAsA CO
CTOMMOCTbIO 3NEKTPOHHBIX Taxeo-
MeTpOB, MO3BONAKT CLENaTb Bbl-
BOA, 4YTO 3T0 o6GopyaoBaHuWe B
onnxaiwem BpemeHn Gyaet wu-
POKO MCNonb30BaTbCA B pasfiny-
HbIX OpraHM3aLusX, BbIMONHA-
WMX reofesnyeckue pabotel.

RESUME

Construction features of the sin-
gle frequency geodetic satellite
receiver Stratus are considered
together with the options of the
Sokkia Rev9 software delivered with
this receiver. The main advantages
of the Stratus satellite system are
marked including low weight, small
dimensions, reliability in operation,
a user-friendly russified interface
and low cost. Application examples
and possible fields of application
are given as well.
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TEXHOJIOTUUH

06 YCTAHOBJIEHWU TPEBOBAHUM
K TONOrPA®UYECKOU CbEMKE
B MACLUTABE 1:200 U KPYINHEE

E.[A.Ocunos (MUNTAKK)

C 2003 r. ctypeHT chakynbTeTa NpuknagHoi kKocmoHaBTukm MUUTAuK.

000 «BekTop-leo».

B HacTtoswee BpemMA —TeXHUK

B cratbe [.ll. Mwuxenesa,
A.A. NNobaHosa u H0.[]. Muxenesa
«0 TpeboBaHusax K Tonorpaduye-
CKoW cbeMKe B MaclwTabe 1:200»
(cm. Teonpodu. — 2004. — N2 6.
— (. 46-48) 3aTpoHyTa BecbMa
aKkTyanbHas npobiema MeTogono-
TMKU YCTAHOBNEHUS TpeboBaHUit K
KpynHoMacwTabHbiM Tonorpadu-
YECKUM CbeMKaM, He pernaMeHTy-
POBaHHbIM AENCTBYIOWMMU HOP-
MaTWBHbIMU JOKyMeHTamu [1, 2].
I7a npobnema He orpaHuyMBaeT-
Cs TOJbKO CO3AaHWeM Tonorpa-
th1yecKknx nnaHoB paccmarpusae-
MOTro MaclTaba, Tak Kak Hepeako
BO3HMKaeT noTpebHOCTb B Gonee
TOYHbIX U AeTabHbIX CbeMKax A/
pelweHns pasnuyHbIX crneumans-
HbIX 334 1 NOCTPOeHMA uudpo-
BbIX NMpPo6NEMHO-OPUEHTUPOBAH-
HbIX Mofenel mecTHocTu. Kpome
TOro, HOPMAaTUBHbIE [OKYMEHTHI
NepuoaMyeckn HyxaatTcs B ne-
pecmoTpe Anf NPUBEAEHNA UX B
COOTBETCTBME C COBPEMEHHbLIMM
TEHOEHUMAMN U [OCTUKEHUAMY,
LOMONHEHWUS HOBLIMM MeTOAAMM
CbeMOK. B cBA3M ¢ 3TUM, Anckyc-
CUA, NpeanoXeHHas aBTOpamu
AaHHOI CTaTbM, JOMKHA BbI3BaTb
Hay4YHbIN U NPAKTUYECKMUIA UHTe-
pec.

K npuBefeHHbIM B CTaTbe pac-
yeTaM M BbIBOJAM XOTeNoCb Obl
R06aBuTb cnegytolime coobpaxe-
HUA.

~ 0 «rpaduyeckoit TOYHOCTH
Tonorpacu4ecKoro njiaHa»
Linpoko npumeHsemblii paHee

noaxof K pacyeTy TOYHOCTW W3-

MepeHnit Ha 0CHOBE BO3MOXHOC-

Teil 0TOOPAKEHUSA UX Pe3yNbTaTOB
Ha TBEPAOM HoCUTese Obll OnpaB-
JaH [0 Tex nop, noka Takom cno-
co6 oToOpaxkeHus Obll efMHCT-
BEHHO BO3MOXHbIM. [0 Gymax-
HbIM KapTaMm U niaHaMm pelanuch
3afjauu onpefeneHuns KOopauHar,
OTMETOK, PacCToAHuii u T. A. Mpu
3TOM Ans obecneyeHus Makcu-
MasnbHO TOYHOCTU OTOOpAKEHMUS
MCNONb30BANUCL NAHWETH HA
EeCTKON OCHOBe, a TaKxe ycTa-
HaBAMBaNUCb AOMYCKA Ha pac-
XOXJEHUA B [UIMHAX CTOPOH KO-
OPJIMHATHOW CETKM W PaMOK NaH-
wetos (n. 5.196 [2]). Ha cospe-
MEHHOM 3Tamne MOXHO KOHCTaTu-
pOBaTb, YTO OCHOBHbIM HOCUTENIEM
Tonorpacdumyeckon uHbopmaLum
cTana uudposas kapta (nnaH)
unu undpoBas Mofenb MecTHoc-
TW, @ TO, YTO NONYYAETCH NPU Bbl-
BOJle Ha TBEpAblA HOCUTENb, Ha-
3blBaeTca ee «rpaduyeckon Ko-
nueity» (FOCT 28441-99). B uud-
POBOM MjiaHe WUNU MOLENU U3Me-
puTenbHble 3afjayu  pelaTcs
aHanuTU4Yecku, 6bICTpO M yaobHo.
TOYHOCTb METPUYECKUX XapaKTe-
PUCTUK OOBLEKTOB He 3aBUCUT OT
MacwTaba oToGpaXeHus Ha ycT-
poCTBax BMU3yann3aLum, a Lenu-
KOM onpefenseTcs TOYHOCTbIO
CbeMKW M BBOAA AaHHbIX. Kpome
TOro, NpU WU3rOTOBNEHWUU TFpadu-
YeCKMX KOMMii Ha 0BbIYHbIX NNOT-
Tepax, [lae HOBbIX, reomeTpuye-
CKne nckaxexnuns no 0,2% cuyuta-
toTCcA HopmoW. HeTpyaHo nogcuu-
TaTb, YTO AAS paccTosHusa 50 m B
MmacwTabe 1:200 3Ta BennyYMHa
MoXeT coctaBnsate 0,5 MM, 4TO
yXe 6onblle YCTAHOBNEHHOI

n. 5.9 [1] npegenbHoi norpet-
HOCTU B3aUMHOTO MOIOXKEHUSA TO-
yek (0,4 mm). CornacHo n. 5.63
[2] rpachmyeckne Konum JOMKHEI
BbINOJIHATLCA HA Manopethopmu-
pYyeMbIX MAacTUKax, U ulb B OT-
AeNbHbIX Cly4yasx [ONyCcKaeTcs
MCNONb30BaHUE YepPTeXHON Oy-
Maru, OfHaKo Ha MpaKTUKe 3TO
TpebOBaHUE HepefKO HapyliaeT-
Csl, M ON1S NNaHOB NPUMEHSIOT Ma-
Tepuanbl Ha LesilN03HOMA 0CHO-
Be, JalOLiMe 3HAYUTENbHYIO ycaf-
Ky (6ymara, kanbka). Yacto c
nepebix rpamyeckux Konui us-
roTaBAWBalT BTOpble WU T. A., O
TOYHOCTU KOTOPLIX FOBOPUTb BO-
obwe 6eccmbicneHHo. Mo3Tomy
TOYHbIE U3MEPEHUA NO Tpaduyec-
KMM KOMWAM NMPOBOAATCS BCE pe-
K€ 1 OPUEHTUPOBATLCSA HA UX TOY-
HOCTb BPAL X UMEET CMbICA.

MpeacTasnserca Gonee uene-
co06pa3HbIM  UCXOAWUTL Hemo-
CPefCTBEHHO M3 TexHonoruyec-
KWX WUAKM 3KOHOMUYeCcKux Tpebo-
BaHWl K MeTpUYECKUM XapaKTe-
pucTUKamM 0ObeKTOB KapTorpatu-
poBaHua. Hanpumep, B TOM Xe
n. 5.9 [1] Ans NpoOMbIWAEHHbIX
npeanpuATUiA NpuBefeHbl Tpebo-
BaHWA K TOYHOCTH, HE CBA3aHHble
C MacwTabom nnaHa: «npepesb-
Hble MOrpewHoCT! BO B3aUMHOM
NONOXEHUU 3aKOOPAUHUPOBAH-
HbIX XapaKTepHbIX TOYEK COOpy-
KEHMWIA, PAaCNONOXKEHHBIX B MPOTH-
BOMOJIOXKHbIX KOHLAX MpOWU3BOA-
CTBEHHOrO 6/10Ka (Ha paccTosHUM
He Gonee 1000 M), He HOMKHbI
npeBbIWatb 10 CM, a CMEXHBbIX CO-
Opy)XeHuit — He bonee 5 cM».

B MHcTpykuum [3] TpeboBaHus
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K TOYHOCTM BbIpaXKeHbI B MacLTa-
6e «6a30BOro» njaHa: «CpefHas
KBafpaTuyeckas MOrpewHoCTb
MOJIOYKEHUA MEXEBLIX 3HAKOB OT-
HocutenbHo nyHkToB [TC, OMC
(OM3) He 6onee 0,1 MmM». OueBmna-
HO, YTO TaKas TOYHOCTb He MOXeT
ObITb 0becneyeHa rpaduyeckon
Konueil 6a30BOr0 KagacTpoBoro
nnaHa. Ho, Ha3Hayas TOT wiw
MHOI «6a30BbIii» MacwTab B 3a-
BUCMMOCTM OT pasMepoB Teppu-
TOpWU, Pa3MepoB KafacCTPOBbIX
VYYaCTKOB, UX CTOMMOCTU U T. f.,
MOXHO PerynmpoBaTb U TOYHOCTb
B3aMMHOTO MONIOXKEHUS MEXKEBbBIX
3HaKoB. OTMETUM, 4TO NOCKOJbKY
MEXEeBbIMW 3HAKaMM rPaHuLL, COB-
nafiallmMx C NUHERHbIMU COOpY-
XeHusmu (3abopamu, dacagamu
3[aHWIN, 3NEeMEeHTaMU [LOPOXKHOM
CeTU U T. A.), ABNAIOTCA 3NEMEHTbI
3TUX COOPYXKEHUN, KajacTpoBble
TpeGoBaHMUA OKa3sblBalTCcA bonee
YyeMm B 6 pa3 KecTye, YeM aHano-
rmyHble TpeboBaHus CHull pans
HE3aCTPOEHHOA TeppuTopum
(0,5x1,25 = 0,625 Mm).

MprmepomM 3KOHOMUYECKOTO
NoAXoAa MOXeT CNYXWTb BbIBOJ,
nojyyYeHHbI B [4]: «onTumanb-
HOI BEIMYMHON CpeAHen KBagpa-
TUYecKol oWKUOKN onpepeneHus
KOOPAMHAT TpaHUYHbIX TOYEK
Y4acTKOB, PaCMONOXEHHbIX B 30-
HaX C BbICOKOI CTOMMOCTbIO 3eM-
NN, MOXXHO CYMTaTb 2 CM». ITO Kak
pa3 cootsetcTeyet 0,1 MM nniaHa,
ecnm MacwTtab 1:200 npuHATL 3a
6a30Bblii.

~ 0 BbIOpaHHOM AnA pacyeToB
cxeme CbeMKM

B npuBegeHHO# aBTOpamu
CXeme pacCMOTPeH OAWH U3 Hau-
Gonee GnaronpusTHLIX Cly4Yaes,
Koraa CbeMKy COCeHUX KOHTYPOB
BbIMOMHAIOT C COCEHUX TOYEK 0f-
HOro Xofa CbeMOYHOTo 060CHO-
BaHUA (eLe Jyylle — eciu C O4-
Hoi1). Takoe BO3MOXHO [JaNieKo He
BCerga, no3ToMy paccMOTpUM U
Haubonee HeGnaronpuUsATHLIA Ba-
puaHt (puc. 1). Hanpumep, gga
yIMa OAHOT0 3[aHMA AAUHOW Me-

* Nlepexop, OT CpeAHUX K CPeAHUM KBAAPATUYECKUM 3HAYeHUAM MOCPEACTBOM YMHOXKEHUA Ha Ko3thduumeHT 1,25 He nosnuser

Hee 50 M MOryT ObiTb OTAENEHBI
LPpyr OT Apyra ryxum 3abopom
WAN LEenoyKon ApYrux 3paHun,
NO3TOMYy CbeMOYHOe 060CHOBa-
HUe AnA KOOPAMHMPOBAHUA KaX-
0OW M3 HUX NPUXOJMTCA CO3[a-
BaTb HE3aBUCMMO OT pasHbIX
MYHKTOB OMOPHOW reofe3nyeckoi
cetun (OTC). B atom cnyyae B op-
myne (1) owunbKy B3aUMHOro no-
NOXEHNS COCEAHUX TOYeK Cbe-
MOYHOW reofe3nyeckoi cetu
(CIC) npupetcs 3aMeHUTb oWwKO-
KO/l B3aMMHOIO MOJNIOXEHUA MC-
XOLHbIX NyHKTOB OIC 1 oWwmnbKamu
Touyek CIC oTHocuTenbHO 3TWX
MYHKTOB, YTO CYL|ECTBEHHO U3Me-
HUT pe3ynbTaThl PacyeToB.

~ 0 BO3MOXHOCTU NpuUMeHe-
HUA Tpeb6oBaHMIA, YCTaHOB-
NleHHbIX AnA 6Gonee MesKux
MacwTabos

YnoMAHYTLIN aBTOpPaMW MpUH-
UMn CrylweHnsa reofe3nyeckoi
OCHOBbI OT Gonee TOYHOM omnop-
HOW CeTM K MeHee TOYHOW ceTu
CrylleHUs, HAXo[UTCs B MPOTUBO-
peuuu npuUHLMNY YyBenUYeHus
Tpe6oBaHMi K TOYHOCTU C YKpyn-
HeHueM MmacwTaba cbemku. B
CBA3M € 3TUM gonycku B [1] n [2]
HE paccyuTaHbl Ha nAaHbl Mac-
wraba kpynHee 1:500, 1 macwTab
1:200 He BKJOYEH B MepeyeHb
pernameHTUpyeMbiX MaclwTabos,
XOTA M MHOFOKpaTHO YNOMMUHAeT-
ca. Mpounnioctpupyem 310 rpa-
tdbunyeckn (puc. 2), ucnonb3ys
cnepytolme 0603HadYeHuUs:

M — 3HameHaTenb Macwraba
CbeMKMU;

V1 — cpefHAs™* NorpewHoCTb
BO B3aMMHOM MOJIOXEHUN Ha na-
He 3aKOOPAMHUPOBAHHbIX TOYEK W
YMOB KanuTanbHbIX 3AaHUIA Ha
paccTtoaHun no 50 M
(0,4xM/2 mm);

92 — cpepHAs NorpewHoCTb
NONOXeHUA KOHTYPOB MECTHOCTH
OTHOCUTENbHO GAMKANWMX MYHK-
ToB CIC (0,5%M mm);

U3 — CcpepHAs NorpewHoCTb
nonoxenus nyHktos CIC oTHocu-
TenbHo nyHkToB OIC (0,1xM mm);

V4 — CcpefHAA NOrpewHoCTb
B3aMMHOrO MOJIOXKEHUS CMEXHbBIX
nyHkToB OIC (50/2 mm).

Kak BuaHo u3 rpadwka, ans
macuwTaba 1:200 «HOpMaTMBHasA»
To4HOCTb CIC (93 = 20 MM) foNXK-
Ha ObITb Bbiwe (!) ToyHOCTU WUC-
xoAHoro noctpoeHna — OIC (94
=25 MM), @ eC/iM NONbITaTbCs Bbl-
YUCIUTL HeOoOXOAMMYI0 Mmorpelu-
HOCTb HENOCPEACTBEHHO CbEMKM
no dopmyne 92 = V(912 - 2932
- 94%)/2, To nonyuntcs, 4TO ee
HAafo BbLIMOMHATL elle To4Hee
(V(40° - 2x20° - 25%)/2 =
9 mM). CMeXHble COOpYXeHUs
MPOMbIWAEHHBIX  NPeLAPUATHIA
CHATb C TpebyeMoil TOYHOCTbIO
(91 = 25 mMM) npu TaKoi cxeme
BoOOLe He yaacTcs.

PeanbHas cutyaums c OIC
KPYMHbIX TOPOAOB MOXET ObiTb
ele 6osee OCNOXHEHA, eCK OHa
Co3fjaBanach MAM ypaBHWBanach
6nokamu. Torga peanbHoe 3Hayve-
Hue B4 ANA CMEXHbIX MYHKTOB,
BXOAAWMX B pasHble GJIOKM, MO-

00uH u3 Heb1G20NPUAMHBIX BAPUAHMOB
CbeMKU KOHmMypos

XeT CyLLeCTBEHHO MPEBOCXOANUTb
AOMYCK, @ AOCTOBEPHble AaHHbIE O
ee BeJNynMHe — OTCYTCTBOBATh. B
3ToM chyyae ypasHusaHue CIC
6e3 yuyeTa OWMWOOK MCXOAHbIX
AAHHbIX BbI3OBET ee flechopMaLnio
M TONbKO YXYALWMWT TOYHOCTb B3a-
MMHOTO NONOXEHUs KOOPAUHUPY-
eMbIX TOYeK.

Mockonbky cospasarb OIC ro-
poja pAns CcbeMKuM MaclwTaba

Ha BbIBOAbI U, NpKn HEO6XO£I,I/IMOCTI/I, MOXET ObITb BbINOJIHEH ONA UTOTOBbLIX 3HaYeHuUN pac4yeTosB.
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1:200 — camwkom Gonbluas poc-
KOLLb, BLIXOLOM MOXET 6biTb hop-
muposaHue cnnowHoi CIC Ha
TEPPUTOPUY 0OBEKTA CHEMKU U €€
cBobofHoe ypaBHMBaHMe (Uc-
nonb30BaHWe TONbKO OJHOMO UC-
XOLHOrO MyHKTA U HanpasneHus)
UnW NpUMeHeHWe Npu ee co3pa-
HWUU CNYTHUKOBbLIX METOA0B U CUC-
Tem, obecneuyuBatowux Tpebye-
MyI0 TOYHOCTb [5].

MonyTHO OTMETUM, YTO NpH YK-
pynHeHun macwrtaba Bo3pacTaloT
TpeboBaHUA K CpefHell OTHOCU-
TeAbHON NOrpewHocT! B3aUMHO-
ro MONOXEeHUA TOYeK Ha nnaHe.
[ns macwraba 1:200 npu paccro-
AHUM 50 M, ee BeNMYMHA COCTAB-
nset 1/1250. Ha rpadwmke nyHk-
TUPHOW NWHMWE MoKa3aH Xapak-
Tep pocTa 3HameHaTens (C Lesblo
npuBefeHNs K eAnHON WKane uc-
nonb3oBaH ko3 duument 0,001).
B TO e Bpems pns Npou3BOACT-
BEHHOT0 6/10Ka AAMHOM [0 1 KM,
KaK 0TMEeYasnoch Bhbille, 3Ta BE/U-
UMHA  [ON)KHA  COCTaBNATH
1/20 000 He3aBMCMMO OT Mac-
wraba.

~ 0 pacyeTe MaKCUMAJZIbHOTO
paccToAHUA A0 NUKETa

Mpn co3paHUM CbEMOYHOTO
060CHOBaHUA ANA KpynHomac-
WTabHbIX CbEMOK OLWUOKU LEeHT-

pUpOBaHUA U PeAYKLMIA OKa3blBa-
loT npeobnagatoliee BAUsHUE Ha
TOYHOCTb ONpPEeAeneHns AupeKLm-
OHHBIX YI7I0B, MO3TOMY MUCMONb30-
BaHHas asTopamu dopmyna (2)
[acT npuemnemyio TOYHOCTb Bbl-
YMCNeHUs TOAbKO B Ciyyae npu-
MeHEeHUs TPEeXIWTAaTUBHON CXEMbl,
4TO [laNleKO He BCeraa MMeeT mec-
T0. PeanbHas norpewHocTb yrno-
BbIX WM3MEpeHW npu KOPOTKUX
pacCTofHUAX, @ OHU KaK pa3 u
BCTPEYAloTCA B YCIOBMAX MJIOT-
HOW 3aCTPOWKK, MOXET MHOro-
KpaTHO npeBbllwaTh TOYHOCTb UH-
cTpymeHTa. Hanpumep, norpew-
HOCTb OnpefeneHus yma co cTo-
poHamu 20 M npu cobnoaeHnn
TpeboBaHuii [2] (norpewHocTs
LleHTpMpoBaHua 1 cM) MOXeT fo-
cturath 3’ 1, NPaKTUYECKH, He 3a-
BMCUT OT TOYHOCTU UCMOJIb3YEMO-
ro Taxeometpa. Ecnu c onpepe-
JIEHHON TakuM 06pa3oM CTaHLMK
CHATb MUKET Ha pacCTOAHWUM
100 ™, morpewHoCTb COCTaBUT
87 MM. IMeHHO 3TUM 06bsACHAIOT-
CA TaKMe XEeCTKMe orpaHuyeHus
Ha AJMHY BUCAYMX XOLO0B /1A 3a-
CTpoeHHOn Tepputopun — 105 ™
(n. 5.27 [2]).

C ppyroii cTOpOHbI, Npu 60Mb-
WKUX PaCCTOAHMAX HEOOXOAUMO
YYUTbIBATL MOrpPeLHOCTb BU3UPO-
BaHuA. Tak, AnA MaKCUMManbHO
LOMYCTUMOW JNUHBI MOJAPHOTO
HanpasneHus 1000 m [2] u npu
TPUALATUKPATHOM  YBEUYEHUN
3puTeNnbHO  TpyObl  BENMYMHA
3TOM NOrPeLHOCTH COCTABUT OKO-
no 10 MM paxe npu [OCTaTOYHO
cTabunbHOM M306paXKeHnu, YTo B
VCNIOBUAX TOPOAA U MPOMbILIEH-
HbIX MpefnpuATUil GbiBaeT He Tak
yacto. [loatomy paccuuTbiBaTh
MaKCUManbHble LOMNYCTUMbIE pac-
CTOSHUS W Jpyrue orpaHuyeHus
MMEET CMbIC/ TOJbKO ANA KOH-
KPeTHbIX YCNOBWIA M 3ajay, Tem
6onee, YTO caMu BblYUCNEHUA
ceilyac He BbI3bIBAKOT Npobaem
Laxe B nonesblx ycnosusx. [o-
CKObKy hopMynbl Afis 3TUX pac-
YETOB MHOFOKpaTHO OMUCaHbl B
yyebHoi 1 cnpaBo4YHON nuTepa-
Type, OTMETUM NUWb, YTO B pe-
3yNbTaThl, NOJlyYEHHbIE aBTOPaMM

no dopmyne (3), Bkpanacb one-
yaTKa — MponyLyeH Hofb.

~ 0 Bbl6ope Knacca nocrpoe-
HUA CbemoyHoro o6ocHoBa-
HUA

MpeanoxeHHbIn aBTOpaMu Ba-
pUaHT pacyeta TOYHOCTW CO3[a-
HUA CbeMOYHOro 060CHOBAHUA
npefycMaTpuBaeT, YTo BCe KOOp-
LUHUPYEMble TOYKM, pacnoso-
)XeHHble B npegenax 50 M apyr ot
Apyra, CHUMAITCA TONbKO C Ofi-
HOW MK CO CMEXHBIX TOYEK Cbe-
MO4YHON ceTu. lpu 3TOM MCxog-
HbIM KpUTEpUEM ABAAETCA TOJIb-
Ko Tpebyemas TOYHOCTb B3aUMHO-
ro MOJNIOXKEHUS KOOPAUHUPYEMBbIX
ToYeK. Takue orpaHuyeHws nos-
BONSAIOT CL1ENaTh BbIBOJ O HEOOXO-
LMMOM «Knacce NOCTPOEHUs Cbe-
MOYHON CeTU» TOJIbKO ANs pac-
CMaTp1BaeMOi aBTOPaMU CXEMbI.
Benb ecTb elle TpeboBaHMSA K TOY-
HOCTU MOJNOXKEHUA TOYEK OTHOCK-
TenbHo nyHkToB OIC, cobniofeHne
KOTOPbIX MO3BOJAET CTbIKOBATb
Lpyr C apyrom dparmeHTbl TOMo-
rpaduyecKknx nNaHoB, BbIMOSHEH-
Hble B pa3Hoe BPEMS W pa3HbIMU
UCMONHUTENAMN.

Kpome TOr0, ocTanoch He scHo,
noyemy aBTopbl NpegnaralT Ans
CO3[aHUs CbeMOYHOro 060CHOBa-
HUA MCNOJb30BaTb TEOAONUTHBI
xof (mp = 30", ms/S = 1/2000
[2]), ecnm no wmx e pacyeTam
TpebyeTcs Gonee BbICOKAs TOY-
HOCTb W3MepeHWii. A ecnu CHu-
MaTb Hafjo MpPOU3BOLCTBEHHbI
610K MPOMBILWNEHHOTO NpeAnpy-
ATUS, TO MOXeT noTpe6oBaThCs W
nosMroHomeTpus 4 knacca (ms/S
=1/25 000).

Mo nosoay BbICOTHOro o6oc-
HOBAHWA MOXHO JINWb OTMETUTD,
4TO BPAZ NM LenecoobpasHo co-
30aBaTb €ro OTAeNbHO OT naaHo-
BOro. TpUroHomeTpuyeckoe HuBe-
JINPOBaHWe NOCpPeAcTBOM COBpe-
MEHHOTO 3JIEKTPOHHOTO Taxeome-
Tpa C KOMMEHCAaTOpOM BMOJIHE
nossosiser obecneyntb Tpebye-
Mble CpefHWe MOrpewHoCTU Kak
LNA CbeMOYHOI ceTn (25 MMm), Tak
u ans penbeda (60 MM) npu cTaH-
LAapTHON BbLICOTE €ro CeyeHus
0,25 M. Ho ona obecneyexus 6o-



TEXHOJIOTUU

nee BbICOKOM TOYHOCTU NPU BbICO-
Te ceyeHus penveda 0,1 m (cpep-
HAf NOrpewHocTb Ans Ccetu
10 MM), HUBENIMPOBAHUM NOA3EM-
HbIX KOMMyHMKauuit (10 mm,
n. 5.2.28 [6]) u B HEKOTOPBLIX
LPYruX CAyyasx, MCnosjb3oBaHue
reoMeTpuyeckoro HUBeENMpoBa-
HUA MOXeT ObITb BNONHE 060CHO-
BaHHbIM.

Mogsoas wutorM, HeobxoauMmo
NPU3HaTh, YTO BbIBOALI ABTOPOB O
TOM, YTO «CbeMO4YHOe 0060CHOBaA-
HWe ona Tonorpaduyeckoit Cbem-
KM 3aCTPOEHHOW Tepputopun
macwraba 1:200 moxeT co3pa-
BaTbCA NyTEM MNPONOXKEHUS Teo-
JONIUTHBIX XOA40BY», U MaKCUMaJb-
HOE pacCTosiHMe [10 NUKETOB Npu
NJaHOBOM CbEMKE MOXeT A0CTU-
ratb 1345 ™, BbImMAQAT CAULWIKOM
onTUMUCTUYHbIMKU. OfiHaKoO pane-
Ko He Bcerga TpebyeTcs nosbile-
HMEe TOYHOCTU C YBEIUYEHUEM
macwTaba nnaHa. Yacto notpe6-
HOCTb B G0Jee KpynHOM MacluTa-
6e [MKTyeTCs HE0OXOAMMOCTbIO
YNy4YlWeHNs ero LeTanbHOCTU U
YMTAEMOCTH, @ OTHIOflb HE MOBbI-
WEHMA TOYHOCTU. ITO KOCBEHHO
NOATBEPKAAETCA WU TeM (haKTOM,
YTO HEKOTOpble KpyMHble U3blCKa-

JA0 "IIHIEo"

NPEONATAET BECH

TeNbCKUe NpeanpuaTUA M3rotas-
JMBAIOT WHXEHepHo-Tonorpatu-
Yeckue nnaHbl MacwTaba 1:200 ¢
TOYHOCTbIO MacwTaba 1:500, u
3TO 3aKpemnneHo COOTBeTCTBYIO-
WMMN BHYTPEHHUMU HOPMATMB-
HbIMW AOKyMeHTamu. [lpu 3TOM
chefyeT OTMETUTb, YTO CyLLECTBY-
fowasn MeToAuka 060CHOBaHUA
BblbOpa MacwTaba Tonorpacduye-
CKOW CbeMKU Ans MPOeKTUpPOBa-
HUS MO KPUTEPUIO U3GBITOYHOCTU
uHdopmaumm [7], ocHoBaHHas Ha
onpegeneHnn WHGOPMaTUBHON
NNOTHOCTU NNaHa, HyXAaeTca B
KOppeKTUPOBKe, TaK KaK He yuu-
ThIBAET BO3MOXHOCTEN LndpoBoit
KapTorpaduu u aBTOMATU3NpO-
BaHHOro npoekTupoBaHua. Ho
3TOT BOMPOC VyXe BbLIXOAMT 3a
paMKu TeMbl JAaHHOW OUCKYCCUM.
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RESUME

An approach to the accuracy
calculation is discussed concern-
ing the large-scale topographic
survey. A possibility of extrapolat-
ing requirements for the survey on
a scale of 1:500 and smaller for
the scale of 1:200 and larger is
reviewed.
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NYTEIWECTBUE B UCTOPUIO

AOPOrAA «UrPYILKA» UNHU
NMPbIX{OK B BYAVLIEE

M.B. HoBukoB («leomeTp»)

B 1984 r. okoHuun reopesunyeckuii dakynster MUUTAMK no cneunanbHoctv «npuknapHas reogesusy». MNocne
OKOHYaHUs MHCTUTYTA paboTtan B CY TIL-21, c 1987 r. — B MUUTAMK, c 1995 r. — B UMT «Teppa-Cneiicy.
€ 2002 r. no HacTosiwee BpeMs — maBHbli MHxeHep 000 «leomeTpy.

[To BCcell BUAMMOCTU, 3INEK-
TPOHHbIE TaxeoMeTpbl OKOHYa-
TEIbHO BbITECHUAN TPAJULUOH-
Hble onTuyeckne npubopsbl. Koe-
KTO 13 3KOHOMUM MAU MO He3Ha-
HUIO elle npuobpeTaeT TeOA0M-
Tl W AanbHOMEpLl WM [aXe,
BEPX PACTOYMTENbHOCTH, 3dNeK-
TpOHHble TeogonuThl. Ho reoge-
3UCTbI, @ IABHOE UX pyKOBOAUTE-
7N, MOHANM, YTO TaXeoMeTp ABNSA-
eTcs Haubonee 3(EKTUBHBIM
CpPefCcTBOM ANs BbINOJIHEHUS Teo-
Ae3nyecknx pador. Cpegu MHoro-
06pasus 3NEeKTPOHHbIX TaxeoMeT-
POB BbIJENAETCA CErMeHT BbICO-
KOTEXHONOTMYHbIX NpUbOpPOB, 10
CMX Nop SBASKWMXCA CBOE0O-
pa3HON «Teppa MHKOTHUTO®» Ans
OTEYECTBEHHbIX  reofe3UCTOB.
NmetoTcs B BUAY TaXeOMETpSI, OC-
HaleHHbIe CEPBOMOTOPAMH, Cle-
Aslen CMCTEMON M ANCTAHLMOH-
HbIM ynpaBieHneM. 4acto MOXHO
YC/bIWATL MHEHWE, YTO 3TO BCEro

InekmporHsIli maxeomemp
Leica TSRP 1200

VWb JOpOrMe «UrpyLKW», Co-
BEPLWEHHO HeHyxHble U abco-
JI0THO GecnonesHsle Ha poccui-
CKOM pbiHKe. [lpumepHO TO Xe
camoe roBOpWIM NPO BCe 3NekK-
TPOHHble TaxeomeTpbl neT 15 Ha-
3ag. A Teneps..?

bonee 10 net Hasapg nupepsl
reogesunyeckoro npubopocTpoe-
Hus Geotronics (LUBeums) u Leica
Geosystems (LUBeiiuapus) oTka-
3a71Cb OT BbIMyCKa MOMYAAPHbIX
TOrAA 3NEKTPOHHbIX a/lbHOMEPOB
B nosib3y TaxeomeTpoB. [locTe-
NeHHO MHOTMEe KOMNaHWU, Bbinyc-
Kalolime reogesuyeckoe obopy-
LOBaHMe, nepectanu BbiNycKaTb
AanbHomepsbl. B HacToAwWwee Bpems
Mbl  HabatofaeM aHanoruyHyo
KapTuHy. BbicokoTexHonornyHble
3/1eKTPOHHbIE TaXeOMETPbI BbIMyC-
KaloT CEepUItHO TaKue W3BEeCTHble
KomnaHuu, Kak Leica Geosystems
(puc. 1), Trimble Navigation
(CLIA) — puc. 2, a Takxe Topcon
(Anonus) — puc. 3 u Sokkia
(AnoHus) — puc. 4.

HacTtynaet Takoe Bpems, Kor-
La nepablil «ronofy» no o6opyao-
BAHMIO YTONIEH U KOMMaHWK, 3a-
HUMalOLWMecs reofe3nyecKumu
paboTamu cepbesHo, HaUMHAIOT C
WHTEPeCcoM NOCMaTpMBaTh Ha HO-
Boe o6opynoBaHue, NO3BOAAI-
lee NOBbLICUTb KayeCTBO Npo-
LVYKUMWU M NPOM3BOLMUTENLHOCTD
TpyAa.

B npecce vHoraa noseastoTCSA
nepeBofbl 3apy6exHbIX cTaTeld, B
KOTOpbIX cyacTanBble 06napatenu
BbICOKOTEXHOJIOTUYHOTO 060pY-
LOBaHWUA XBaNATCA CBOMMMW NpU-
6opamu. B ctpaHax 3anagHoii Es-
ponbl u CLUA ncnonb3oBaHue Ta-
KWX reope3nyeckux npubopos

InekmporHbIli maxeomemp
Trimble S6

npakTU4ecKu cTano Hopmoii. He-
KOTOPbI ONbIT NPUMEHEHUSA UMe-
etca u B Poccuu. fiBnsasce ctpact-
HbIM MOKJIOHHMKOM W MNponaraH-
AMCTOM BbICOKUX TEXHOJOINA, aB-
TOp CTaTbk MonbiTancs ero 0606-
WHTb.

Monyunts nHdopmauuio 06 uc-
noab30BaHWM 3TUX nNpubOpOB
CNOXHO W NO TOW NPUYUHE, YTO
Aunepbl TwaTtenbHo obeperaioT
CBOUX KJIMEHTOB OT NOCTOPOHHMUX.
Mo3ToMy aBTOp 06WANCs C NoOjib-
30BaTeIIMU TAXEOMETPOB TOJIbKO
ABYX KOMMaHUii-npou3BoauTe-
neit:  Geotronics u  Leica
Geosystems. K Tomy e, 3t up-
Mbl CTOSIN Y UCTOKOB UJEN U UMe-
0T HanbOMbLWKUIA ONbIT pa3paboT-
KM TaxeoMeTpoB TAKOro Knacca,
LN KOTOPbIX XapaKTepHO Haiu-
Yyne CepBOMOTOpPOB, andaBUTHO-
umdposon knasuatypsl, rpacu-
YecKoro agucnies, naketa pasHo-
06pa3HbIX MpUKAAAHBIX Mpo-
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InekmpoHHbIi maxeomemp
Topcon GTS-800

rpamm u T. .

Mbl co3HaTenbHo He OGyaem
CpaBHMBATb TeXHUYECKMe Xapak-
TEPUCTUKN TaxeoMeTpoB, TaK Kak,
Mo HaleMy MHEeHWIo, 3TO He faeT
06bEKTUBHOIM KapTuHbI. Kaxablit
W3 paccmatpuBaeMbix NpuGOpoB
BenukoneneH no-ceoemy! Moato-
My nocTapaercs TO/NbKO MOMOYb
HEUCKYLWEeHHOMY YuTaTeNto paso-
Gpatbcs B 3TOM TEME.

BHyTpu Knacca BbICOKOTEXHO-
NOTUYHBIX 3NEKTPOHHBIX Taxeome-
TPOB BbIENIUM KMPOCTbIEY» Taxeo-
MeTpbl C CEPBOMOTOPAMU, «NONY-
poGOTbI» — TaxeoMeTpbl CO Cre-
Asilen cucTemoit U «poboThiy —
TaxeoMeTpbl, OCHALleHHble Auc-
TaHLMOHHbIM ynpasneHuem. po-
M3BOAWUTENW 3aABNAIOT MPUHLM-
NUanbHY BO3MOXHOCTb «0OHOB-
NEHUA» CUCTEMbI OT «MPOCTOro»
Lo «pob6oTta». OfHako, ecnu Kom-
naHus pelwaetcs npuobpectu Ta-
XEOMeTp C NPULENOM Ha AanbHell-

HE 3aMeTWUTb, YTO 3T NpUGOPLI
pa3pabarbiBanuch ¢ n06OBbIO K
reogesncty-nonesuky. Wuorga
[aXKe MopaxaelbCs: OTKyAA OHM
(pa3paboTunku) 3Hanu, 4to 3Ta
yHKUMA NOHAZOOUTCA UMEHHO B
AaHHbI MOMEHT U B AaHHOM Mec-
1e? OHM noHumanu, yto obecne-
YeHue KomdopTa 1 ynobcTBa pa-
00Tbl MCNONHUTENS, GE3YCNOBHO,
CKaXeTcs Ha 3deKTUBHOCTH, 1,
Camoe IMaBHOe, Ha KayecTse nNpo-
AyKUMU.

OrpoMHOe KONUYecTBO BpeMe-
HW B MOJe TpaTUTCA Ha rpyboe
HaBefeHue, nepedOKYCMPOBKY U
TOYyHoe HaBepeHue. QueBupHo,
YTO Yepes HeCKOJIbKO 4YacoB pa-
60Tbl BHUMaHMe oneparopa CHU-
KAETCs, YCTaloT Nasa, pyKu, Horu,
CMWHA M [pyrue YacTu Tena (eciu
OHU npucyTcTBylOT). [lo3ToMy
CnefyloWmM WaroM K aBTOMaTU-

InekmpoHHbIl
Sokkia Set 4110M

maxeomemp

3auum 6610 co3faHne npubopos
co cnepsuwen cucremonn. Takoi
npu6op OTCNEXMBAET Nepemelle-
HUe OTpaaTens, TOYHO HABOLMUT-
cs [aXe B YCNOBUSAX NJOXON BU-
LUMOCTU M He TpebyeT yyactus
onepatopa. Kpome TOro, paHblue
y npubopa Haxoguncs Ksanudu-
LMPOBaHHbIA ncnonHutens (c
TEXHUYECKUM WU BbLICLIMM reo-
Ae3nyeckum obpasoBaHueM), a C
peiikoit (Bexoil C oTpaxartenem)
XOAWN MOMOLWHUK, KaK npasuno,
He UMeKLWMI cneLnanbHoro reo-
pe3unyeckoro obpasosaHus. MNc-
NONHUTENb YKa3blBal eMy, Kyaa
NOCTaBUTb Bexy. ITO TaKXKe He
MOBbIWANO KAYyecTBO, TaK KaK OH
He BCerga MOr OLEeHUTb CUTya-
LMo, HaxofACh y Npubopa, a Twa-
TeNbHAA OLEHKa CUTyauuu Tpe-
6oBana AOMNOAHMTENLHOTO Bpe-
MeHU. Bo3HMKNA uaes nocTaBuUTh
K npubopy NoMmolHUKa — one-
paTopa, KOTOpblii GyaeT TO/MbKO
HaXMMaTb KHOMKMK, a C BeXO by-
LeT XOOUTb WCMONHUTENb, KOTO-
pblil 3HAeT, roe CTaBUTb OTpaXa-
Tenb («nonypo6ot»). Unu Boo6-
e, ybpatb onepatopa U ynpas-
nATb npubopom ¢ Bexu («po-
607»).

K «npocTbim» TaxeomeTpam c
CEepBOMOTOPAMK OTHOCATCA Cre-
pytowue mogenu: Leica TCM1200,
TCRM1200, TCM1100 TCRM1100,
Geodimeter 600S, Trimble 5600S.
Jlntepa «M» y TaxeomeTpos Leica
03HayaeT MOTOPM30BAHHbLIA, NN-
Tepa «S» y  TaxeoMeTpoB
Geodimeter u Trimble — cepBo-
MoTOpbl. [N paboTel C 3TUMM
npubopamu Heobxoamma bpuraaa

lee COBEPLWEHCTBOBAHMUE, TO
npeanoyTUTENbHEE BbIOPATH NPU-
6op co cnepsiieid CUCTEMON, Tak
Kak 0OHOBMTb ero 0 «poboTa»
[AOCTAaTOYHO NPOCTO.

[axe nocne nepBoro 3HaKOM-
CTBa C 3TUMKU NpuGOpamu NOHM-
Maellb, YTO CMeuManucTbl, KoTo-
pble ux pa3pabarbiBanm, He NoHa-
CNbiKe 3Hanu, 06 ycnoBusX,
TPYAHOCTAX M npobnemax nose-
BbiX paboT W MbITanuch caenartb
BCe, YTOObl paboTa B nosie Gbina
MaKcMManbHo ypobHoi. Henb3s

OceHblo 1998 r., paboTas no npuralweHuio reofesnctom B komnaHuu «OKOP»
(Bonorpa), s yecTHo nbiTancs yrHatbes 3a Geodimeter 600 ¢ aBTOHaBefeHMEM, UC-
nonb3ys Geodolite, npubop 6onee HKU3KOrO KNacca. BoinonHsas ponb cnepswei cu-
CTEMbI, fi CIEAUN 33 NepeMeLleHNeM 0TpaxaTesns, 6bICTPO HABOAWA U, MO BO3MOX-
HOCTM, MbiTancs u3bexarb nepeoKycUpoBKU. Ha KaX bl MUKET yXO[UIo oT 4 ce-
KYHA B Hauyane paboyero fHs 1 1o 30 u 6onee CeKyH B KOHLe (CKa3biBanach ycTa-
noctb). B To e Bpems, 6purafa «nonypoboTta» TpaTuna Ha KaxAbld NUKET OT 2 A0
4 CeKyHJ B TeuyeHMe Bcero paboyero fHA. B pesynbrate UX KONMYECTBO MUKETOB
NPeBbICUIIO MOYTU BABOE, HABPaHHOE MHOWA.

Mos Konnera, 0TpaboTaB HECKOJbKO AIHEN C NPUOOPOM CO cnepsLeil CUCTEMON,
Oblia BbIHYXAEHA paboTaTb ¢ 06bIYHbIM TaxeoMeTpoM. [pu nonbiTKe BblAEpXKaTh
TOT XK€ Temn paboTbl, OHa Obl1a HEMPUATHO MOPAXEHa, HACKONbKO GbICTPO ycTaeT
KWCTb NPaBOM PYKW OT MOCTOSIHHOTO HaBeAeHMUs.
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U3 [ByX YenoBeK. 3aKkpenutenb-
Hble BMHTbI Y NpUOGOPOB OTCYTCT-
BYIOT, @ BMECTO HaBOAALMX BUH-
TOB UCMONb3YIOTCHA MaXOBUKM yn-
paBneHus cepsomoTopamu. Cuc-
TEMa MMeeT Kak Obl «kaBTOMaTnye-
CKylo KOpoOKy nepepau», T. e.,
yeMm GbiCTpee onepaTop BpallaeT
MaxoBuK, Tem ObicTpee npubop
noBopaynuBaeTcs, U HaobOpOT.
[Ins 6onblei nnaBHOCTU coBpe-
MeHHble CUCTEMbl OCHALEHbI Ye-
ThIPEXCKOPOCTHON «KOPOOKOIi».
370 BaXHO, TaK Kak, Hanpumep, B
cTapbix Mmogensx Geodimeter, oc-
HALLEHHbIX ABYXCKOPOCTHON «KO-
po6koii» (Bbinyck o 1997 r.),
NPUXOANUNOCL MPUHOPABINBATb-
Csl, YTOObl He MpOCKaKMBaTb Mpu
HaBeAeHUMN Ha Lefb.

3asBneHHOe NPOU3BOAUTENEM
NoBbllWeHNEe NPOU3BOJUTENBHOC-
™ Tpyaa Ha 30% (M3 peknamsl
Trimble 5600) B cnyyae Tpagu-
LLMOHHON CbEMKM BbI3bIBAET CO-
MHeHue. Hy 1 4To ¢ Toro, 4TO0 OT-
CYTCTBYIOT 3aKpenuTeNibHble BUH-
Tbl. Y TaxeomeTpoB Leica, Hanpu-
Mep, X HeT HW B OJHOW Mofenu.
PeanbHas Bbiroga oT MCnonb3o-
BaHWUs Takux npubOpPOB Mmosyya-
€TCA Npu BbINONHEHUM paborT,
CBA3aHHBIX C MOHUTOPUHIOM,
Korga Heo6xonMMo nepuognyec-
KM BbINOMHATL HabMOAeHUs Ha
OJHMW 1 Te Xe uenu. B 3Tom cay-
yae npubop no onpepeneHHom
nporpamme HaBOAWUTCA Ha Lenu
aBTOMAaTM4Yecku, onepaTopy oc-
TaeTcs OCyLeCTBUTb JULWb TOY-
HOe HaBejeHue.

Take ynobHO Mcnonb3oBaTh
3TW NpuGOpbl Ha CTPOUTENLHOM
niolwanke AnA BbIHOCA MPOEKTa
Ha MECTHOCTb. 3HAasf KOOPLUHATbI
MPOEKTHBIX TOYeK, nMpubop aeTo-
MaTM4YeCcKu pa3BopayuBaeTcs B
MPOEKTHOe MonoxeHue. 310
ypesBblYaiHo yRo6HO M GbiCTpO:
O[iHa CeKyHAa M npubop rotos K
pa6oTe. Mpu 3TOM NpUBOP YUMUTHI-
BaeT NOMpaBKW W YIEpXMBaeT Ha-
npaBneHune B NPOEKTHOM NOJoXe-
HUW. BCnoMHMM, CKONbKO Bpeme-
HU NPUXOAUTCSA TPATUTbL Ha CTPOU-
TEeNbHOW nJowaaKke, ons TOro,
4TOObl «BBICTAaBUTH HY/bY» BpPYY-

Hylo. A Tenepb NpefCcTaBUM, YTO
HaM Heobxoaumo BbiHecT 70 u
Gonee TOYeK, YTO [LOCTATOYHO TU-
MUYHO 1 COBPEMEHHOTO MOHO-
JINTHOTO CTPOUTENLCTBA, XapaKTe-
PU3YIOLLErocs COXKHbIMU hopMa-
MU 1 06unuem oce...

Cnepyetr oTMeTWUTb, 4TO 3TOT
TUN TAaxeoMeTpOB MpeAcTaBfeH
BecbMa cnabo. Cpean nokynate-
fleil TaxeoMeTpoB, C KOTOPLIMMU
Ham npuxoaunocb paboTtath, Ta-
Kne TaxeoMeTpbl He MoKynan Hu-
KTO, MPeAnoyYnTas nokynatb cpa-
3y npubopbl Co crepsLein cucre-
MOWA.

«MonypoboThl» — TaxeomeTpsl
co cnepsauen cuctemon. Hasea-
HUe JOBONLHO YCIOBHOE, TaK Kak
y pa3HblX NPOU3BOLUTENEI NPUH-
UMM CNEXeHWs 3a oTpaxartenem
peanusoBaH no-pasHomy. K «no-
NIypobOTaM» MOXKHO OTHECTU Cle-
pytolmne MOZenu: Leica
TC700auto, TCR700auto, TCA1200,
TCRA1200, TCA1100 TCRA1100,
Geodimeter 600Autolock,
Trimble5600Autolock (puc. 5).
Jlutepa «A» y TaxeomeTpoB Leica
o3HayaeT ATR (Automatic Target
Recognition — cuctema aBTOMa-
TMYeCKOro pacno3HaBaHus uenu),
«Autolock» 'y  TaxeomeTpos
Geodimeter u Trimble — Hanuuue
cnepauein cuctemsl. ns paboTsl
c npubopamu Tpebyetcs 6puraga
13 ABYX YENOBEK.

Ins Havana pasbepemcs, 4To
TaKoe «Cnepswas cuctemay. Pas-
BUTME 3TOW CUCTEMbI Y (PUPMBI,
BbiNyckaBlwei Geodimeter, now-
710 N0 NyTW MCMONb30BaHUSA aK-
TUBHOTO OTpaxarens. B Taxeome-
Tpax Geodimeter u Trimble 5600
OH COCTOMT U3 CnepsLeit cucre-
Mbl, CMOHTUPOBaHHOW nogj 3pu-
TeNbHON TPYOON M NpUHMMaIOLLEil
U3NyYeHUe OT aKTUBHOTO U3NyYa-
TeNs, 3aKpenjeHHoro ¢ oTpaxare-
nem (npusmoit) Ha Bexe. Bmecte
3TO Ha3blBAETCS «aKTUBHbIM OTpa-
Xatenemy». B 3aBucumocTy ot TU-
na, OH MOXXeT paboTaTb Ha pasHble
PaCCTOSAHMA: OT HECKOIbKUX MeT-
poB 10 750 M, 1 ObITb «KPYroBbIM»
unu  «nnockumy» (0JHOCTOPOH-
Hum). Cnepswas cuctema Taxeo-

InekmpoHHbIl maxeomemp
Trimble 5600Autolock

MeTpa NMpUHUMAeT W3JyyeHue oT
BEXM U «yAepXUBaeT» npuéop B
COCTOAHUM HaBEAeHMA Ha Hee.
Mpu nepemelleHUn Bexu CepBo-
MOTOpbl pa3BopayuMBaT npubop
B HampaefieHUM 3a u3nyyarenem
Ha Bexe. K pocTtouHcTBam 3ToM
CUCTEMbI MOXHO OTHECTU TO, YTO
npnbop yAEpKMBAET TONbKO OAHY
Lenb M He nepemelaercs 3a 6o-
nee APKUM 0OBEKTOM.

Mo 3asBneHuio npousBoauTe-
NA UCNOJb30BaHME CNeAsLen cu-
CTEMbl MOBbIWAET MNPOU3BOAU-
TeNbHOCTb TpyAa Ha 50%. Onupa-
AICb HA COBCTBEHHbIN OMBIT, MOTY C
YBEPEHHOCTbIO 3aABUTb, YTO CUC-
TeMa no3BoNAeT YBENUYUTb Npo-
M3BOANTENLHOCTb TPYAA NOYTM B 2
pasa, No CPaBHEHUIO C OObIYHBIMK
Taxeometpamu. Cuctema pabota-
€T HafIeXXHO KaK Npu CbeMmKe, Tak
1 Npu pa3buBKe W BNOJHE Onpas-
LbIBAET 3aTpathl.

lIpodosxeHue cnedyem

RESUME

The article is dedicated to the
high-tech electronic tacheome-
ters with servomotors, tracking
systems or a modem used for
remote control. Features of «sim-
ple» taheometers with servomo-
tors in contrast to the semi-robots
— electronic taheometers with
the tracking systems, are given for
the Leica Geosystems and the
Trimble Navigation (Geotronics)
instruments.




KANEHJAPb COBbITUI

~ JNa KopyHba (Ucnauus),
9-16
XXII MexxpyHapopHasa Kaprtorpa-
¢nyeckasa KoHepeHumna
MexpyHapoaHas kapTtorpadguuec-
Kas accoumauma
WNHTepHeT: www.icc2005.0rg

~ Anma-Artbl (KasaxcraH),
18-22*

YyebHO-npaKTUYecKas KoHhepeH-
ums «AHu CREDO»
CN «Kpepo-Ouanor»
Ten/dakc: (1037517) 281-68-83,
281-68-93
E-mail: market@credo-dialogue.com
WNHTepHeT:
www.credo-dialogue.com

~ CaHkr-Nerepbypr, 19-21*

3-1 Bcepoccuiickas koHdepeHuus
«WHdopmaumoHHoe obGecneye-
HUe rpapocTpouTenbcTBa U Tep-
putopuanbHoro pasButua Poc-
cumy»

T'NC-Accoumauns, Metepbyprckuii
HUMWTpag

Ten/dakc: (095) 135-76-86,
137-37-87

E-mail: gisa@gubkin.ru

WNHTepHeT: www.gisa.ru

MpumeyaHue. 3HaKOM ««» ommMedeHbl MepoONpUAMUS, OQUYUGTbHbIE YYACMHUKU KOMOPbIX NOAyYam o4epedHol Homep

JKypHana «leonpoguy.

*

~ JykoBckuit (MockoBcKas
o6n.), 16-21

MexpayHapoaHblii  aBUALMUOHHO-
KocMmuyeckuii canoH « MAKC 2005»
0AO «Asuacanou», ®IYN «JletHo-
“ccnefoBaTeNbCKui WHCTUTYT
um. M.M. TpomoBa»

Ten: (095) 787-66-51

dakc: (095) 787-66-52

E-mail: maks@aviasalon.com
MHTepHeT: www.aviasalon.com

~ lOpmana (Jlateusa), 13-16*

V MexAyHapoAHbIA CceMUHAp
nonb3oBarenen cucTembl
PHOTOMOD

®upma «Pakypcy, focynapcTBeHHas
3emenbHas cnyxba Jlateuu

Ten: (095) 928-20-01

®akc: (095) 928-61-18

E-mail: info@racurs.ru

WNHTepHeT: www.racurs.ru

~ MockBa, 13-16

4-a MexxpyHapoaHasa BbICTaBKa
CTPOUTENIbHOW TEXHUKU U 060py-
[OBaHUA

M-3KCMno

Ten: (095) 956-48-22

V MexayHapoaHbIi ceMuHap
nonb30BaTenen CUCTeMbl
PHOTOMOD

dakc: (095) 292-13-49
E-mail: mst@m-expo.ru
NHTepHeT: www.mst-expo.ru

~ Craspononb — [lom6ait,
25-30*

-~ bypanewrt (Benrpusa), 1-3*
MexpyHapogHas  KoHdepeHuus
WHTEPKAPTO — WHTEPTUC 11
«YcToitunBOE pasBUTUE TEPPUTO-
puii: Teopua NC u npakTMueckun
onbIT»

Pockaptorpadus, MexayHapogHas
KapTorpatuyeckas accouuauus,
MexpnyHapoaHblii reorpacuyeckuit
cot03, OxHbIN Hay4HbIi LeHTp PAH
CTaBponoNbCKUA rocysapCTBEHHbINA
yHusepcutet, MY um. M.B. Jlomo-
HocoBa, UeHTpanbHo-EBponeiickuii
yHusepcuteT (byganewr)

Ten.: (8652) 35-85-10, 35-15-66,
(095) 939-13-39

dakc: (8652) 35-40-33

E-mail: vsbelozerov@yandex.ru,
tikunov@geogr.msu.su,
alex_panin@mail.ru

-~ KpacHopap, 26-30*
YyebHO-NpaKTUyecKas KoHdepeH-
unsa «iHu CREDO»

CN «Kpepo-Aunanor»

Ten/dakc: (1037517) 281-68-83,
281-68-93

E-mail: market@credo-dialogue.com
NutepHet: www.credo-dialogue.com

OpraHuzatop cemuHapa: 3A0 "Pakypc” npu y4yactuum:
© [ocypapcTteeHHon 3emensHon cnyxoel Jlateuu

B nporpamme cemuHapa:

@ ob3opHble AoKNaabl 0 COBPEMEeHHOM COCTOSIHWKM W NepcnekTueax paseuTusa

LUMpoBLIX (hOTOrpaMmMeTpPUHECKUX TEXHONOTUIA;

0 [oknagbl Nnonb3oBatenei o NPakTM4ecKkom onbIiTe MCNonb3oBaHWA CUCTEMBbI

PHOTOMOD;

@ Aoknagsl npeAcTtaBuTeneil komnaHumn "Pakypc” 0 HOBbIX BO3MOXHOCTSX W

nepcnekTueax pa3eutus cuctemsl PHOTOMOD;
@ y4ebHbIi knacc anA none3osarenein PHOTOMOD;
© oBLlMpHan KyneTypHas 1 CNopTUBHAA NporpaMma.

CemuHap npoBoguTca B rocTuHMue " llnenyne"
no agpecy: Jlateus, rtOpmana, MpocnekT Bynaypy 64/68

13 - 16 ceHTAOpa 2005 .
KOpmana, llatBus

PAKYPC

101000, Pocens, Mockna,
¥ Macanugasn, 40-6,
ofuc 605

Tea. (095) 928-20-01
Maxce (095) 928-61-18,
E-mail: infof@racurs.ru
Internet: www.racurs.ru



HE 3AKPBIBAUTE TAA3A HA DPPEKTMBHOCTb

Optio X CYNEPAKLLUSA C 14 MAPTA MO 31 MAS

TaxeomeTpbl Pentax ato:

BricTpoTa

WHTepean uamepeHus ot 0,4 cek
Yno6creo

M3mepeHns 6e3 oTpaxarens ao 200 m
BHyTpeHHss namaTe Ao 20000 nyHKTOB
Pa6ota npu Temneparype ot1-20°C ao +50°C
Paborta 6e3 noasapsaku go 12 vacos

HILL leoTpeng- oduumancHbeit aunep Pentax Industrial Instruments

109028, Poccus,
r. Mockea,

MNokpoBckuit 6-p,

o

Geotrade 1. 16/10, crp. 1
PervoHanbHbie aunnepbl
Pluton Holding 1OroH
8 (812) 322-2799 8 8632 646785
E-mail: pluton_andreev@mail.ru E-mail: ugunion@aaanet.ru
WM Kum Bnagummp MNetpoeuy leoflaHp
8 (918) 319 9312 8 (3832)625-641

E-mail: kim_chelnok@mail.ru

E-mail: geoland@mail.ru

www.geo-trade.ru

E-mail:

info@geo-trade.ru

Ten./cakc: +7 095 916 2335

Ten.: +7 095 916 2173

BaHKOBCKME KOMNBIOTEPHBIE cUcTEMbI-[1B
8 (4232) 300 056
E-mail: besdv@list.ru

YamypTckas pecn., r. Mxesck,
Ten/cakc (3412)78-50-86,
E-mail:garipovO5@mail.ru

, IS0
9001&14001

R-322NX 2% 0.6 mgon
R-323NX 3" 1.0 mgon
R-325NX 5" 1.5 mgon
R-326EX 6" 1.9 mgon
SERIES TOTAL STATION
; ?ENTM | AnA Bawmx MIHOBEHMI




WHTEPHET-PECYPChbI

TEOAESUHECKWUE MHTEPHET-
PECYPCbl B MEYATHbIX U3JAHUAX

Bbiwen u3 neyatun Karanor
reopesnyeckoro o6opyaosa-
HUA, TMOArOTOBJIEHHbIA K
n3snavuio ALULGEO.ru

Katanor coctaBneH no gaHHbIM
WNHTepHeT-nopTana www.allgeo.ru
W BKIIOYAET HAUMEHOBaHWE Npu-
6opa (obopynoBaHus), bupmbl-
npousBoanTens, nogpobHoe onu-
caHue npubopa, ero OCHOBHble
TEXHUYECKME XapaKTepUCTUKY, a
TaKXKe HauMEHOBAHUE U KOHTaKT-
Hyl0 UHdopMaLmio 06 opraHusa-
LMU-NOCTaBLMKE AaHHOMO 06opy-
posanusa B Poccum u ctpanax CHI.

Katanor coctout w3 cneayto-
WMX pa3fenoB: TPexXMepHble na-
3epHble CKaHepbl, CMYTHUKOBbIE
reofesnyeckne NpueMHUKY, Inek-
TPOHHbIE TAXEOMETPbI, ONTUYECKUE

KATAAOI

2eodegureckozo obopydobaiug

B xamanoee ANGED. 0 codepacames pnucaiua
G D TP
" MeAHUTCKIIE XapUATIEpLCITIRGL { bonee .'frf(‘ npubopol:
= = RUPERIRCITSE LT . -
- CHTmIRDAbE oo
~ savempaiine

* ApUCEMNIEKT

< Sommuseccue i aihde LRI

Gl manocpadueieciie it Py T pae A

ALGE(G).ru

W 3NEKTPOHHbIE TEOA0NUTLI, ONTH-
yeckue W UMdPOBLIE HUBENUPDI,
Tonorpatuyeckne M pydHbie na-
3epHble janbHOMepbI.

0TAMYMTENbHON 0COBEHHOCTBIO
naHHoro Karanora OT nedarHbix
KaTajoroB KOMMNaHWN-NoCTaBLim-
KOB reofie3ndyeckoro o6opyaosa-
HUS ABNAETCS TO, YTO OH COLEPIKUT
OnucaHue BCeX Treofe3nYecKnx
npubopos, NpepcTaBNeHHbIX Ha
POCCUIACKOM pbIHKE M BKIOYaeT
6onee 370 HaMMEHOBaAHWIA.
Karanor 6ymeT noseseH Komna-
HUSAM, BbINOJIHAOWMM reofesunye-
CKMe, MapKLieiigepckue u Kapact-
poBble paboThbl, a TaKKe npenoga-
BaTeNsM W CTYNEHTaM CPeAHUX U
BbICIINX Y4eBHbIX 3aBELEHMIA.
[laHHbIi KaTanor MOXHO mony-
4nuTb GecnnaTHo, 3anoNHuB hopmy
Ha www.allgeo.ru.
N.C. Kopo6eitHukos
(AUGEOQ.ru, EkatepuHbypr)

fotroBuTCA K M3panunio «Kara-
nor-cnpasoyHuk. leopesus,
kaptorpacpus, F’MC n HaBura-
uua B UHTepHeT»

JTO COBMECTHbIIi MPOEKT Xyp-
Hana «leonpodu» wu Karanora
GeoTop. KaTanor-cnpaBoYHUK nia-
HUpYeTCA M3faBaTb MO MaTepua-
nam «leo-cnpaBoyHuka (Mentbie
cTpaHuubl)» MHTepHeT-nopTana
www.geotop.ru.

OcHOBHasf LUenb u3paHus —
peKnaMHO-UH(pOPMaLMOHHAsA Noj-
JNepxKa opraHusaumn u WHtep-
HET-NPOEKTOB, OCYLWECTBAALWUX
LeATeNbHOCTb B 061acTu reoge-
3um, kaptorpaduu, TMC, GPS-Ha-
BMUraLWK, 3eMNeyCTPOIACTBA, UHXKe-
HEPHbIX W3bICKAHUI, MapKLleige-
pun 1 T. n. HOBLI NPOEKT, cOBMe-
was B cebe aBa MHHOPMALUOHHbBIX
MCTOYHMKA: TPAAMULMOHHBIV neyar-

II.II

www.geoprofi.ru

HbIW, KaKUM ABNAETCA XypHan «le-
onpocu», n WNHTEpHET-UCTOUYHMK
— Karanor GeoTop, npeanonaraet
NoBbICUTb 3(PMEKTUBHOCTb TaKUX
ceTeBbIX KOMMYHUKALMOHHbIX UH-
CTPYMEHTOB NPOdUIbHBIX OpraHu-
3auui Kak MHTepHeT-canT u anek-
TPOHHas nouyTa.

B Kartanore-cnpaBoyHuke nna-
HUpyeTcs ony6aMKoBaTb MH(OPMa-
umio o 6onee 400 opraHuU3aUmMsX U
WHTepHeT-npoekTax. OHa Oypet
BK/IIOYaTb HaMMEHOBAHUE OpraHu-
3auum  unnm  VIHTepHeT-npoekTa,
KpaTKoe OmucaHue, MOYTOBbLIA af-
pec, TenedoH, Qakc, 3NeKTpoHHasA
noyta u Wuteprer (URL caiita) u
OyAeT CcrpynnuposaHa no cnepy-
WMUM TeMaTUYECKUM pasfenam: re-
ope3us, kaptorpadus, NC/reonH-
thopmaTuKa, 3eMNeyCTPoiiCTBO, TeX-
Huka/M0, Bnactb/KomuTeTsl, 06pa-
30BaHMe, HayKa, obuiecTtBo/opra-

HU3auuu, nHdopmaunsa. [aHHas
nHdbopMaL s OyLeT pasmeLarbes B
katanore 6ecnnarHo.

Tupax Katanora-cnpaBoyHuka
— 3000 3k3. Cpok BbIx0oaa 13 ne-
yatu — pekabpb 2005 r. N3ganue
NNaHUPYeTCA CAENaTb EXEerofHbIM.

KaTtanor-cnpaBoyHuK naaHupy-
eTCA pacnpocTpaHATb Ha BbICTaB-
Kax u KoH(depeHuusx, a TaKKe no
LeneBoi pacchinke.

Mpurnawaem 3anHTEpeCOBaH-
Hble opraHu3auum u Gupmbl Bbl-
CTYNUTb CMOHCOPaMKU W peKknamo-
patenamu Kartanora-cnpaBoyHu-
ka. CToumocTb pa3melleHus pek-
NaMHO-UHPOPMALMOHHbBIX MaTe-
puanoB npuBefeHa Ha calTax:
www.geoprofi.ru u www.geotop.ru.

B.B. lpolwes

(xkypHan «leonpocu»)

B.B. Kopones

(Karanor GeoTop, CaHkT-IeTepbypr)

coBMecTHBI npoekrT ZKyprana "'eonpocdr” u Karanora GeoTop
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