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YBaxaemble Konneru!

Maii-utonb MOXHO OxapaKTepu30BaTb Kak MepuOj MPOBEAEHUs MHOXECTBA BbICTAaBOK W KOH(epeHuuit. B
2004 . OH COBMa C OUNENHBIMU TOPKECTBAMM, MOCBALLEHHBIMU 225-NETUI0 3€MIYCTPOUTENLHOTO, Fe0fie31Ye-
CKoro 1 kapTorpaduyeckoro obpasoBanus B Poccuu (c. 60), 11-m Bcepoccuiickum Popymom «PbiHOK reonHdop-
MaLMOHHBIX TexHonorui B Poccun. CoBpeMeHHOE COCTOSHWE M NepcnekTuBbl pa3Butusy,  MexayHaponHow Bbl-
CTaBKOW CTPOUTENbHOMN TEXHUKM M TexHonorui (c. 30), cTaBLuei TPaAULMOHHOM HayYHO-TEXHUYECKOI KOH(epeH-
umeit Lientpa «YpanreouHdopm» (c. 31), MexxayHapogaHoit koHdepeHumeint «MHTEPKAPTO 10» n XX KoHrpeccom
ISPRS. Hapsgy c aTuMu MeponpusTusmu, cnepyet oTMeTUTb peleHne pykoopcTBa Autodesk, Inc. (CLUA) ot-
KpbiTb B MoCKBE npefcTaBUTeNbCTBO KOMNaHuu (c. 32).

B Hauane uions 2004 r. komnaHus «feocTpoiin3bickaHuay» oTMeTuna 10-neTHuii obunei. Ee reHepanbHbIi au-
pektop A.M. Llaraes, oTBeYas Ha BOMpOCHI pefaKLMM XypHana, pacckasbiBaeT 06 utorax pabotbl KOMNAHWUY 3@
3TOT NMEPUOA U LAET OLEHKY CUTYALIMK, CIIOKMBLIEICA HA PbIHKE re0fie3MYecKoro 060pya0BaHMs U MPOrpaMMHO-
ro obecneyeHus B HacTosLee Bpems (c. 13).

3T0T HOMep, NocBsALeHHbIN «[lHi0 Bo3aywHoro ®nota Poccuny, oTkpeiBaet ctatbs C.J1. benoropoackoro, B Ko-
TOPOIi OH, OTMEYas pPoJib U MECTO FreOfe3NYeCcKUX U3MEPEHUI B 06ecneyeHun noaeToB [paxKaaHCKoW aBuaLmum
Poccuu, 3aTpoHyn npobnemy OTKpbITON NyGAMKALMM TOYHBIX NPOCTPAHCTBEHHBIX KOOPAMHAT a3pOHABUIaLMOH-
HbIX OPUEHTUPOB W NPENATCTBMII B palioHe a3pofpoMa M UCMoNb30BaHMA BceMnpHON reoge3nyeckoi cuctemsl
kooppuHat WGS-84 B Poccuu. O BaXXHOCTM 3TUX NPOBAEM rOBOPUT U NOSIBNIEHWE MPUMEPHO B 3TO Xe BpeMms B UH-
TEpPHET OTKPLITOro NMcbMa 3acayxeHHoro wrypmaHa Poccun A.B. Jlununa B agpec Pockaptorpaduu.

B 3TOM HOMepe XypHana NnpuBOAATCA:

— pesynbTathl cepTudukaumn MexayHapoaHoro asponopta «LlepemetseBo» no cranpaptam ICAO (c. 6) u
co3faHus 6asbl UMHPOBLIX AAHHbIX MOBEPXHOCTYU 3EMAN AN CUCTEMbI PAHHETO NpefynpexaeHus 61130CTU 3em-
nK, ycTaHaBnuBaemoit no pekomeHgauuam ICAQ Ha BO3[yLWHbIX CyaHAX rpaxaaHcKoi aBuauum (c. 9);

— MpaKTUKa UCMonb3oBaHUA cnyTHUKOBOW AnddepeHuunanbHoi reopesmnyeckon cetu SAPOS B lepmanuu
(c. 44) v nepBble pe3ynbTaThl NPUMEHEHUSA CMYTHUKOBOI CUCTEMbI MEXeBaHMA 3eMenb B MOCKOBCKOM perunoHe
(c. 50);

— OMbIT UCMONIb30BAHNA KOCMUYECKMX CHUMKOB BbICOKOTO pa3pelleHus ans o6HoBneHus Amiaca TaraHpora
(c. 36);

— NOAPOOGHbIE XapaKTEPUCTUKM WM OMMUCAHWe MOSEBOT0 KapMaHHOIO nepcoHanbHoro komnbtotepa RECON
(c. 17) n hoTorpammeTpuyeckmnx ckaHepos (c. 21);

— NpoJoJKeHNe 00CYKAEHUS BO3MOXHOCTEN UCMONb30BaHUA N1a3€PHO-NOKALMOHHbBIX METOAOB ANs BOCCTA-
HOBJIEHUS NOBEPXHOCTU KUCTUHHOTO penbedax (c. 25) U NpuMeHeHns nporpamMHbix Komniekcos CREDO u Easy
Trace pns co3paHus UMdpoBkIx Tonorpaduyecknx naaHos (c. 33);

— ny6aMKaL s TEOPETUYECKMX OCHOB TEXHOOTMM CO3AaHNUA LMGPOBLIX ToNorpatyeckux niaHoB B yCI0BH-
AX OrpaHNYeHHbIX (hMHAHCOBbLIX pecypcoB (c. 41);

— BO3MOXHbI€ PEeLIeHNA MO 3aluTe NPOU3BOLACTBEHHON UH(OPMALMN NMPU BbIMOJHEHWUM NPOEKTOB MO Lnd-
pOBOMY KapTorpadMpoBaHMio N CO3AaHMI0 3eMeNbHO-MHDOPMALMOHHBIX cucTeMm (C. 39).

[laHo noapobHoe onucaHue caita komnaHuu «TeKHony», 3aHMMalowencs TeopeTuyeckoil pa3paboTKon u
NpaKTU4YecKoi peanusaLneil ManorabapuUTHbIX HABUraLLMOHHBIX KOMMIEKCOB (C. 54).

B paspgene «[lyTewectsue B UCTOPUIO» ONUCIBAETCA UCTOPUA CO34aHMA NIaHOBOW KOOpAMHATHO ceTun Poc-
CWW, LAETCA ONUCAHME NOJIEBbIX PAbOT U NPUBOAATCA MEPBble pe3ysibTaThl U3MEPEHUIN BbIXOAHOI CTOPOHbI Cab-
JIMHCKOW 633MCHOI CETW CNYTHUKOBBLIMU MeToAaMu (C. 56).

B pasgene «06pasosanue» ctyaeHtka IV kypca MITPY genutcst MHeHWEM no BOMPOCAM NpenofaBaHNs reonH-
(hopMaTMKM B CreLman3npoBaHHbIX y4eOHbIx 3aBefernsx (c. 59).

B 3akntoueHun xotenoch Gbl NOAENUTCS UToraMu paboTsl pefakumuu 3a nepsoe nonyrogue 2004 r. MoaroTos-
JIeHbl U BbINYLLEHbI:

— komnakT-gnck «GEOPROFI.RU» ¢ anekTpoHHOM Bepcuent xypHana «leonpodu» 3a 2003 r.;

— pedepatusHbiit c6opHuk «GEOPROFI.RU-2003. leope3sus, kapTorpathus 1 Hasurauus. Bein. 1» ¢ aHHOTa-
LMAMK cTaTeil, onybNMKOBaHHbIX B XypHane «leonpodu» 3a 2003 r.;

— cneumanbHbIi BbiNyck pedepatneHoro cbopHuka «GEOPROFI.RU», nocssweHHbI XX KoHrpeccy ISPRS (Ha
aHIMNIACKOM A3bIKE);

— xypHan «feonpocu» Ne 1, 2, 3-2004.

Bbln OTKPBIT CANT «INEKTPOHHBII XKypHan no reogesnn un kaprorpadum — GEOPROFI.RU» (www.geoprofi.ru),
KOTOPBIi B HAacToALLee BpeMA AOMNONHAETCA HOBOM MH(OpMaLnei.

N3paHus pefakumMu pacnpocTpaHAAUCh Ha AecATU KoHbepeHuUax M BbicTaBkax B EkatepuHbypre, KaszaHu,
JlbBoBe (YkpauHa), Mockse, HoBocubupcke u Crambyne (Typuus).

XypHan «feonpodu» BHeceH B 06beAMHEHHbIN KaTanor AreHTcTBa «Pocneyatb» M C NepBOro Nojyroaus
2005 r. Ha Hero MOXHO NMoANMCaTbCA B NOYTOBbIX oTAeneHnsax Poccum, ctpan CHI n bantum.

Pepakuusa xxypHana
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NPOPECCUOHANBHLINA NPA3JHUK

TEOQE3UYECKUE USMEPEHUA B
FPAXXAAHCKON ABUALUK POCCUM

C.J1. benoropoackuu (flocHUWN «AspoHaBurauus»)

B 1949 r. oKoOHuun

Be3onacHocTb, perynspHoCTb 1
3KOHOMMYHOCTb NOJIETOB BO3AYLL-
HbIX CYLOB ABNAKTCA BaXHENWM-
MU XapaKTepucTukamu GyHKLuo-
HUPOBAHUA TPaX[LAHCKOW aBua-
uMu. 3a nocnepHue ABa fecATH-
NETUs MEeXJyHapoaHble TpeboBa-
HUA K 0e30macHOCTU MONEeTOB
BO3pOC/IN MPUMEPHO B AeCATb
pa3. CooTBETCTBEHHO MNOBbICU-
nucb TpeboBaHUA K XapaKTepuc-
TUKAM TOYHOCTM M HAJEKHOCTH
a’3poHaBMraluu, KayectBy W Ha-
LeXHOoCTU papuocsasu. Mx Bbl-
nosHeHWe NO3BONUT peann3oBaThb
MepcneKkTUBHYIO KOHLEeNuuMio pas-
BUTUA CUCTEM CBSA3M, HaBUTaLuy,
HabnloAeHNs W ynpaBieHns BO3-
AywHblM ABuxeHuem (CNS/ATM),
paspaboTaHHyto MexayHapogHoim
opraHusauuen rpaxaaHcKom
asuaumm (ICAQ) Ha nepuop po
2020-2025 rr.

BHeppeHne cuctem CNS/ATM
NO3BONIUT NOAHATL HA Gonee Bbl-

MATU um.

K.3. LMONKOBCKOrO NO CNELMaNbHOCTU «UHKEHEP-TEXHONOF MO
aBuanpubopocTpoeHuio». B 1949-1957 rr. pabotan B asponopty «BHykoBo», B 1949-1957 rr. B locHUU
paxpaHckoii aBuauuu. C 1982 r. pa6otaer B focHUU «AspoHasurauus», B HacTosiliee BpeMA — HayanbHUK
oTaena. Buue-npesnaeHT no Bo3aywwHoMy TpaHcnopty Poccuitckoro 061ecTBEHHOTO UHCTUTYTA HAaBUTALUU.

COKMil YypOBEHb yNpaBfieHne BO3-
LVIWHBIM [IBUXEHWEM, MOBBICUTb
NPONYCKHYl0 Cnoco6HOCTb Ha
Tpaccax 1 a3pofpomax.
PaccmatpuBas B 3TOM KOHTEKC-
Te BOMPOCHI TOYHOCTU W HALEX-
HOCTM ONpefieNeHns NpoCTPaHCT-
BEHHOTO MONOXeHUA BO3AYIIHOMO
CYLAHA, MOXHO KOHCTATMPOBATh,
YTO COBpEMEHHble AOCTUXEHUS
CNYTHUKOBbIX TEXHONOT WA, WKPO-
KO MCNONib3yeMble Ha BO3AYLIHOM
TpaHCNopTe, yXe ceityac no3go-
NS0T ONpefensTb KOOPANHATLI
MEeCTOMOoN0XEHNE BO3AYLWHOIO
CYHAa C TOYHOCTbIO A0 JECATKOB,
a NMpW onpefeneHHbIX YCNoBUAX
— eAuHuL MeTpoB. BaxHenwum
ycnosueMm 3 eKTUBHOrO  UC-
MoJIb30BaHMA CMYTHUKOBOW HABU-
rayMoHHo nHdopMaLnm senset-
c npuMeHeHue o6l Ee3eMHON
OMNOPHOI CUCTEMbI KOOPAMHAT.
Kak n3BecTHo, B COOTBETCTBUM
C peKkoMmeHpauuamn MexpayHa-
POAHOI cnyx06bl BpalyeHus 3emnu
IERS  (International  Earth
Rotation Service), onsa peweHus
3afja4 HaBWraLuMu WCMOJb3yeTcs
obuesemMHas reoueHTpUYecKas
NPaBOCTOPOHHAS NPSAMOYroNbHas
cuctema kKoopauHat. Ee Havano
NIeXWUT B LIEHTpe Macc 3emnu, ocb
Z coBnagaet CO cpefHel 0Cbio
BpaleHns 3emnu, ocb X Haxo[uT-
CA B CPeAHeN NNOCKOCTU Mepuau-
aHa IpuMHBMYA W NepneHpuKynap-
Ha ocu Z, a ocb Y NeXUT B NNOCKO-
CTU 3KBATOpa W NepneHfuKynap-
Ha ocsim X 1 Z. OyeBupHO, 4TO Ta-
KUM YCIIOBUSM MOXET OTBeYaTb
TOJIbKO OfjHA CUCTEMA KOOPLMHAT.
Bmecte ¢ Tem, B HacToslee
BpeMs Ha NpaKTUKe NPy peLleHunu

HaBUraLuMOHHbIX 334 UCMONb3Y-
IOTCA Pa3finyHble CUCTEMbI KOOP-
puHat. Tak, Hanpumep, B Poccum
Ans obecrieyeHns opOUTanbHbIX
MOJIETOB W pPelleHUs HABUTALMOH-
HblXx 3aga4 B 2001 r. BBegeHa re-
OLieHTpUYecKas cucrema Koopam-
Hat «[lapametpbl 3emnan — 90
(M3-90)». B 3toit KOOPAMHATHO
cucteme [AencTByeT poOCCUiiCKan
rnoGanbHas CNYyTHUKOBAs HaBu-
raumoHHas cuctema ([JIOHACC).
ICAO B 1987 r B KauecTBe CTaH-
AapTHOW reofe3nyeckon CucTembl
oTCYeTa [ rpaXAaHCKol aBua-
uun npuHana BcemupHyto reope-
3nyeckyro cucremy — 1984
(WGS-84). 3T1a cuctema ucnonb-
3yeTCA B KayecTBe KOOPAMHATHOM
OCHOBbI aMepUKaHCKoi robanb-
HO CMYTHUKOBOW HaBUTaLMOH-
Hol cuctembl NAVSTAR (GPS). Ha-
KoHel, MexpayHapopHas cnyx6a
BpalteHus 3emnu (IERS), exeroa-
HO, HaynHaa ¢ 1989 r., HoBeMnwWwu-
MU MeTOaMM U CPefCTBaMU KOC-
MUYeCKon reopesnn cdopmupyet
cetb  nyHktoB ITRF  (IERS
Terrestrial Reference Frame), 3a-
Kpennswwux c NorpewHocTbio f0
10 cM reoLeHTpUYECKyY0 KOOpLM-
HaTHyto cuctemy ITRF-94. B vacrt-
HOCTM, OHa NPUHATA B KayecTBe
KOOPAMHATHOW 0CHOBLI ans Espo-
NeCKOM CNYTHUKOBOM CUCTEMbI
Galileo, koTopas no cylecTByto-
WM nnaHam GyneT BHELpeHa B
2008-2009 rr.

Heo6x04MMO OTMETUT, YTO Cy-
LecTBYeT BO3MOXHOCTb Mepexo-
LA OT OAHOW cUCTeMbl KOOPAUHAT
K Lpyroil c nomouwbio crnewunanb-
HbIX MaTpuy, (napameTpoB) nepe-
X0[la, KOTOpble MOCTOAHHO YTOY-



NPOPECCUOHANbHLIA NPA3JHUK

HAKOTCA BCNEACTBME HenpepbiB-
HOr0 COBEpLIEHCTBOBAHUA CeTeil
U U3MEHSAIOLWMXCA reoAnHaMmnyec-
kux npoueccos Ha 3emne. ICAO
ony67MKoBana MatpuLbl nepexo-
na pns cuctem WGS-84 n M3-90,
a B Liensx obneryeHns BHeapeHus
B rPaX{faHCKOW asuauuu rno-
GanbHoil reofe3nyeckoin cucre-
Mbl KoopauHaTt WGS-84
BbinyLeHo «PykosoacTso no Bee-
MUPHOMN reofe3nyecKkoin cucreme
— 1984 (WGS—84)». B Hem u3no-
KeHbl Tpeb6oBaHWA K TOYHOCTH,
pa3peLeHnto U LLeNoCTHOCTU a3-
POHABUTALMOHHBIX AAHHbBIX, UHCT-
PYKTUBHble yKa3aHWs No npose-
LEHUI0 reofie3nyecknx CbeMok, a
TaKXKe paf Apyrux MeTofuyecKux
matepuanos. B 2002 r. BbinylieHo
BTOpOe U3[aHWe 3TOr0 PyKOBOA-
CTBa, cofiepallee [ONONHUTENb-
Hble CBeJeHUA U W3MEeHEeHUs He-
KoTopbIx TpebGoBaHuil K reopesu-
YECKUM CbeMKaM.

[ins opraHusauuu pa6or no re-
0[le3U4eCKUM U3MepeHusam ans
rpaxgaHckoi asmauum B Poccun,
HauymHas ¢ 2000 r., 6bin NpoBeaeH
pAA MCCnefoBaHuii Mo onpegene-
HUIO MepeyHs oObLEKTOB, Mofne-
Xallux CbeMKe, CO3AaHUI0 HaLMO-
HaNbHbIX TPEOOBAHMII K reofesu-
YECKUM CbeMKaM a3poHaBUrauu-
OHHbIX opueHTpoB (AHO) n npe-
NATCTBUIA HA FPaXKOAHCKMUX a3po-
ApOMax M BO3AYWHbIX Tpaccax
Poccum v paspaboTtke meToguye-
CKMX peKoMeHpaLui no ee npo-
BegeHuto. Mpu 3ToM 0coboe BHU-
MaHue OblNO YAENeHO BOMPOCAM
NOCTPOEHUS OMOPHOI ceTn aspo-
Apoma.

YuuteiBas, 4TO  cucTema
WGS—-84 npaktuyecku cosnapaet
¢ cuctemon ITRF-94, nyHKTbI KO-
TOPO/ WMPOKO PaCNpOCTPAHEHHI
Ha 3emne, a AaHHble nepepaloTCs
yepe3 MHTepHeT, onpepeneHue
KOOPAMHAT MYyHKTOB OMOPHOIA ce-
TW a3poApoMa PEKOMEH[0BAHO
nposogutb B cucteme ITRF-94.
Mcnonb3ysa yxe pencreyowme
MYHKTbl 3TOW CUCTEMBI, MOXHO OF-
PaHUYUTLCH U3MEPEHUAMU TOJNb-
KO Ha JaHHOM a3pOAPOME, YTO Cy-
LeCcTBEHHO COKpaliaeT pacxopbl

Ha cbeMKy. B npuHuune, gns on-
pefeneHns KOOPAMHAT MyHKTOB
OMNOPHOW CeTW a3pogpoma Moryt
ObITb MCMONb30BaHLI AENCTBYIO-
wme nyHKTbl cuctemsl M3-90.

B uactHocTH, pacnopsxeHuem
MuHTpaHca Poccuiickoit Pepepa-
umn Ne HA-165-p ot 20 mas
2002 r. onpefeneHsl a3poHasura-
LMOHHbIE OPUEHTUPbl TFpa[aH-
CKMX a3pOLpOMOB W BO3[YLIHbIX
Tpacc Poccum, nopnexauue reo-
LE3MYECKUM CbeMKaM, 1 JaHO no-
pyyeHue OIYM «focHUU «A3po-
HaBUrayuus» OCyWecTBAATb OLEH-
Ky Matepnanos u oboblieHne pe-
3yNbTaTOB 3TUX CbEMOK.

Kpome TOro, pacnopsieHuem
onpefeneHsl TpeboBaHUA K opra-
HU3aLUMAM, BbINOJHAWMM reofe-
3nyeckne cbemkn AHO Ha aspo-
LPOMax M BO3JYWHbIX Tpaccax
rpaxpaHckon asuauum Poccum.
CobntoneHne 3Tux TpeboBaHUit
paccmaTpuBaeTca Kak OfHa U3 ra-
paHTUi KBanUULUPOBAHHOTO U
KauyeCcTBEHHOTO npoBefeHus
CbeMKMU.

OueHka maTepuanos reogesu-
yeckux cbemok B focHUW «A3po-
HaBUrauua» BKIOYaeT: U3yyeHune
OTYETHON [OKyMeHTauuu o pe-
3yNbTaTax CbeMKM; OLEHKY TOYHO-
CTV ONpefAeneHus reofesnyeckux
KOOpJMHAT OMOpHOI CeTn aspo-
APOMa U reofie3nyeckux Koopau-
Hat 1 BbicoT AHO Ha aspoapomax
M BO3AYWHbIX Tpaccax; OLEHKY
pe3ynbLTaToB ONpefeneHns opTo-
MeTpuyeckux (HOpManbHbIX) Bbl-
COT U WUTOrOBOI TabnULbl pe3ynb-
TaToB Tre0fe3NYeCcKOi CbEMKM.
YKka3zaHHaA oueHKa MpoBOAMTCA
rpynnoi BbICOKOKBanuduumnpo-
BaHHbIX crneyuanucrtos. B xope
006001eHMs MaTepuanos reoje-
3MYECKOW CbEMKU BbIABAAOTCA
Haubosnee xapaKTepHble Hepo-
CTaTKW U pa3pabaTbiBalOTCs PeKo-
MeH[ALMN NO UX YCTPAHEHWIO.

Kak nokasanu pe3ynbrarsl
00606LeHMs MaTepuanos BbINOA-
HEHHBbIX reofje3uYecKux CbeMOK, B
psje ciay4yaeB BMeCTO CO3[aHusA
OMOPHOWM CeTW a3pofLpoMa U3 He-
CKOJIbKUX (PeKoMeHayeTcs He me-
Hee 4) NyHKTOB UCMOAHUTENN OF-

paHU4YMBANUCL CO3AAHMEM TOJb-
KO OAHOr0 MyHKTa, K KOOpAMHa-
TaM KOTOPOro 3aTeM MpuBA3bIBA-
NUCb pyrue o6beKThl CbeMKU. B
HEKOTOPbIX C/ly4yasX KOOPAMHATHI
NpensaTCTBUN ONpeaensanuch B
MEeCTHOW cucTeme KoopamHar. Ha
OTAENbHbIX a3pP0JPOMax B KayecT-
Be NMYHKTOB OMOPHOM CeTU NPUHU-
MaNUCb MYHKTbl B CUCTEME KOOP-
anHat CK-42. Nmenn mecTo cny-
Yau, Korfa BMeCTO CbeMKM NPOBO-
OUNCA HeobGOCHOBAHHbLINA nepe-
CYeT KOOpAMHAT W3 CUCTEMbI
CK-42 B cucremy WGS-84. B pspe
C/ly4aeB TEXHONOMMUSA U TOYHOCTb
NpoBefeHNA reofe3nyecKnx wus-
MEepeHMii He COOTBETCTBOBANN YC-
TaHOBJEHHbIM TPEGOBAHUAM.

TonbKo Ha Tpex aspofpomax u3
10 cvemka 6bina BbIMOMHEHA B
MOMHOM COOTBETCTBUM C TpeboBa-
Huamu. W3 yucna opraHusauuis,
BbINMONHAKLWMUX Feofe3nyeckyio
CbEMKY,  MOXHO  BbIAENUTb
UHUUTAMK u MUUTAKK, paborsl
KOTOPbIX MONYYMAU NONOXKUTENb-
HOe 3aK/toYeHue.

Ha ocHoBaHuMM pe3ynbTaToB
0606ueHns TocHUN «AspoHasu-
raumsa» CUCTeMaTUYeCKM BbIMyC-
KaeT WMH(OPMALMOHHO-METOAU-
yecKue NMUCbMa MO BOMPOCAM Op-
raHu3aluuu 1 NpoBefeHus reope-
3MYECKOW CbeMKM a3poHaBUralm-
OHHbIX OPMEHTUPOB Ha a3pOApo-
Max W BO3AYyWHbIX Tpaccax Poc-
CUW, KOTOpble HanpaBnAwTCA B
TeppuTopuanbHble ynpaBneHus
rpa¥aHCKOM aBuaLmu.

CneunanbHOro paccMoTpeHus
TpebyeT npobnema ny6aMKaLMU
pe3ynbTaToB reofe3nyeckux Wus-
MEPEHWUI B a3POHABUTALMOHHbBIX
CMPaBOYHMKAX U Macnoprte aspo-
Lpoma. B cooTBeTcTBUM C [OKY-
meHTamu ICAO koopawHaTbl Kpu-
TUYeCcKux 06BEKTOB a3pofpoMma
HeoOXoAMMO onpeaensTb C TOY-
HocTblo 0,5-0,25 M, a ny6auKo-
BaTb C paspeweHnem po 0,01”.
BmecTte c Tem, no fencreywWwmm B
Poccun orpaHuuyeHusm, koopau-
HaTbl OOBEKTOB, MOJYYEHHblE C
TOYHOCTbIO 30 M U TOYHee, ABNA-
toTcA cekpeTHbiMU. [lo3Tomy pe-
3yNbTaTbl CbeMOK B OCHOBHOM 1B~



NPOPECCUOHANBHLINA NPA3JHUK

UMM M NpoBefeHUe HEKOTOPbIX
OpraHW3aLMoHHbLIX MeponpuUaTUit
no ¢opcuMpoBaHuio NpoBefeHMs
cbeMoK. B yactHocTu, Heobxoau-
MO BBECTU B CepTU(UKALUOHHbIE
TpeboBaHus aspogpoma o6s3a-
TeNbHOe npefocTaBieHne Marte-
pUanoB no reoAesnyecKoil chem-
Ke B mobanbHOI cucTemMe Koop-
AMHaT.

C yyeToM BbIWECKA3AHHOIO
MOXHO BbIPa3uTb Hapexay, 4To
reofesnyeckue M3MepeHus Ha
BO3[yLLIHbIX Tpaccax WM a’poapo-
Max rpaxfaHckon asuauuu Poc-
CUU MOTYT ObITb BbINOMHEHBI B TE-

Kaxpablin nocnepHUin BTOPHUK AHBapA, MapTa, Mas, CeHTAGpA
1 Hos6ps B focHUU «A3poHaBurauus» npoBoAUTCA CEeMUHAp No
npo6siemMam NeTHOW 3KCNAyaTauumu BO3AYIIHbIX CYAOB.
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MecTo npoBefieHUA ceMuHapa:
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NAKTCA CEeKpPeTHbIMW Unu npen-  HUA Ha I'Iy6J'IVIKaLI,VHO pe3ynbratoB

Ha3HAYeHHbIMW NS ChyxebHoro
Mofib30BaHWS U NOANEXaT XpaHe-
HUIO B YCTAHOBJIEHHOM MOPSILKE.

Mo BoMpocy 0 CHATUM OrpaHu-
YyeHUi Ha nyGnuKauuio reopesu-
yecknx koopamHat AHO Ha mex-
LYHAPOAHbIX BO3AYLWHbIX TpAaccax
u aspoapomax Poccuu 6biAK He-
OAHOKpaTHble obpalleHus pas-
JIMYHBIX OpraHusauuii u rpynn
CneumanucToB B 061acTu aspoHa-
Burauum B [lpaButenbcteo Poc-
cuinckonnt ®epepaumun. Tak, B oT-
KPbITOM NWUCbMe Tpynnbl YaeHOB
Poccuitckoro o6LecTBeHHOro uH-
CTUTYT@ HaBUrauuM Ha umMsA
M.M. KacbsiHoBa B Mmae 2002 r.
(cM. WHdopmaunoHHbI blonne-
TeHb TUC-Accounaumuun. — 2002.
— Ne 1(33)-2(34). — C. 52) yka-
3bIBaNOCh, YTO AN MHOCTPAHHbIX
aBMAKOMMNAHMWI, BbINONHAOWMX
MoJeThbl MO MEXAYHApOHbIM BO3-
OylWHbIM Tpaccam Poccuu, onpe-
penenune koopguHat AHO Ha as-
pofpoOMax C TOYHOCTbIO MopsaKa
1 M He npeacTaBnseT TPYAHOCTU U
MOXHO Npeanonararb, YTo TaKas
MH(OPMaLUSA Y HUX UMEETCSA U UC-
nosb3yercs.

Mo3ToMy cyuTaTb KOOPAMHATHI
AHO cekpetHon uHGOpMaLmen
3Ha4YMT 3aHMMaTbCs camoobmMa-
HOM, OT KOTOPOro, B NEpBYIO OYe-
peab, CTpafiaeT POCCHIACKAs rpax-
[aHCKaa aBuauus. XoyeTcsa Hage-
ATbcA, yTo [lpaButenbcteo Poc-
cuitckoit ®enepauuu Gyaet cTporo
BbINONHATL MEXAYHAPOAHbIE 065-
3aTenbCTBa, B3ATble B ICAOQ, U CHU-
MEeT HeonpaBAaHHble OrpaHuye-

reofe3nyecknx Chemok.

JT0 TaKXe KacaeTcs Ucnonb3o-
BaHMS  CUCTEMbl  KOOPAMHAT
WGS-84 B KayecTBe OCHOBHOIA
CUCTEMbl B TpaX[AaHCKO aBua-
ummn Poccun. Takoit nepexop Tem
6osiee aKTyaseH, YTo B HacToslee
BpeMs MPaKTUYECKM Ha BCex Ma-
TUCTPaNbHbIX CaMOsIeTax UCMONb-
3ytoTca npuemHukn GPS, paboTa-
lowme B cucteme WGS-84, a akc-
nayatauus OTeYeCTBEHHOW cnyT-
Hukosoin cuctembl MJIOHACC, 6a-
3UpylolLeiics Ha cucTeme Koop-
auHat M13-90, HauyHeTcsa, B Niyy-
wem cnyyae, 8 2008-2010 rr.

AHanu3upys onbIT NpoBefeHus
W COCTOAHMUS reofe3nyecKkux cbe-
MOK B Poccuu, MOXHO cienathb He-
KOTOpble BbIBOAI.

[ns 60NbIKMHCTBA 3aKA34YMKOB
W UCNONHWUTENe NpoBeaeHue re-
0[1€3MYECKUX CbeMOK B COOTBET-
CTBUM C HOBbIMKU TpebOBaHUAMM
OKasanoch 6osiee ClOXHOI 3aaa-
yei, 4eM NpeacTaBNANOCH NepBo-
HavyanbHo. BblfSBUIOCH, YTO Kaye-
CTBEHHOE MNpoBefeHNe CbeMOK
MOXET OblTb BbINOJIHEHO OrpaHu-
YEHHbIM YUCIOM Teoae3ndYecKnx
opraHu3auum.

Moateepaunack Lenecoobpas-
HOCTb U HEODBXOAMMOCTb 0 NOJA-
MUCaHKsA 3aKa3YMKOM aKTa CAaum-
npuemku paboTbl nNpoBegeHue
OLEHKM MaTepuanoB reogesmyec-
KO CbeMKM W MOJyYyeHus noso-
XuUTenbHoro 3akntyenus focHUNU
«A3poHaBurauusa».

TpebytoTcs yKazaHUs HOBOTO
PYKOBOACTBA rpaXAaHCKoOl aBua-

YyeHue 2004-2006 rr.

B paHHoit ny6aukauum Mol
KOCHYNINCb TONbKO HEKOTOPbIX
npobsemM Mcrnonb3oBaHus reoae-
3nyeckolt MHGOpMaLUKM B rpax-
JaaHckon asuauum Poccum. Ocra-
JINCb HE PAaCCMOTPEHHbBIMU BOMPO-
Cbl HaBMTaLMOHHBIX KapT, BKO-
yas co3faHue U obHoBneHME Ly-
tpoBbIX KapTorpatduyeckux 6as
LaHHbIX, U MHOTUE Jpyrue, KOTo-
pble 06CYXAATCA HA NOCTOSAHHO
LeiCTBylOWEeM ceMUHape, NpoBo-
gumom B TocHUW «AspoHaBura-
Lma».

RESUME

Geodetic survey of the aeron-
avigation landmarks and hazards
in the Russian Civil Aviation
requires for the consideration of
the currently in force codes estab-
lished by the International Civil
Aviation Organization (ICAQ). At
present the geodetic surveys'
problems are as follows: in Russia
the PZ-90 coordinate system is
used as the nominal one, geodetic
enterprises face lack of experi-
ence in aeronavigation landmarks
geodetic survey at airports meet-
ing the ICAO requirements and the
present limitations in Russia on
the open publication of the
objects' coordinates with an accu-
racy of better than 30 m.

The author hopes that the new
headquarters of the Russian civil
aviation will introduce geodetic
survey materials in the global
coordinate system as the nominal
certification requirements for
aerodromes.
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NT’EOAE3UYECKUE PABOTDI
B MEXXAYHAPOAHOM A3PONOPTY
«IUEPEMETbLEBO»

H.H. Ky3HeuoBa (MexayHapopHblii asaponopt «LlepemeTbeBo»)

B 1982 r. okoHumna akynsTeT CTpoMUTENbCTBA M 3KCmyataumu aspogpomo MAOWU. C 1982 r. — wuHxeHep
a3pOoAPOMHOI CNy6bl, ¢ 1992 r. No HacTosLee BpeMs — BeAyLNiA MHXKEHEep a3pOLPOMHOIA ClyX6bl a3ponopTa

«llepemeTbeBo».

B.A. Jlo6asoB (HWUL| «leognHamuka» MUNTAnK)

B 1980 r. okoHuynn MUUTAMK no cneumanbHOCTU «aCTPOHOMO-reofe3usy». [locne OKOHYaHUA MHCTUTYTA LO
1989 r. cnyxun B 29-m HAWU MO P®. B 1989-1990 rr. paboTtan Hay4HbiM coTpyaHUKom TUMPOLIBETMET. C 1992 r.
no Hactoswee Bpems — pykosoputens HUL, «Teognnamuka» MUUTAuK.

A.M. Mewepsakos (HUL, «leogunamuka» MUUTAKK)

B 1990 r. okoHunn MUNTAKK no cneunanbHocTv «npuknagHas reogesusax». B 1982-1990 rr. cayxun B 29-m HAU
MO P®. C 1990 r. no HacToswee BpeMs — Beaylwuii cneumanuct HAL «feoguHammka» MUNTAuK.

PaspaboTaHHble paHee 1 aeil-
CTBylOLLME B HACTOsALLEE BPEMS B
Poccun HopmaTuBHbIE [OKYMEH-
Tbl N0 reogesndyeckomy obecne-
yeHuto aspoapomoB [1, 2] He
VUMTHIBAIOT HOBbLIX TpeGoBaHMA,
KOTOpble NpeAbABNAIOT BHEAPsAe-
Mble B TpaXAaHCKoii aBualuu
robanbHble  HaBUraLMOHHbIE
cnyTHukoBble cuctembl [JIOHACC
n GPS. MexpayHaponHoi opraHu-
3alMen rpaXkgaHCcKoi aBuaumm
(ICAO) paspaboTaHbl peKOMeH-
Jauun no nNpaKTUYecKon peanu-
3auum BcemupHoii reogesunyec-
Koit cuctembl — 1984 (WGS-84)
B KayeCcTBe CTaHLAPTHO reope-
3MYECKON CUCTEMBI OTCYETA ANA
uenei aspoHaBuraumm [3, 4]. Ha
OCHOBaHMK 3TUX AOKYMEHTOB B
Poccuu B 2003 1. GbIAM BBINYLLE-
Hbl MeTOfMYecKue peKoMeHpa-
umuu [5], B KOTOPbIX BbIN yCTAHOB-
JIeH nepeyeHb 1 NOPAJOK NpoBe-
OEHUA reofie3nyeckux pabot Ha
TEPPUTOPUU A3POAPOMOB, A IN1aB-
HOe, yCTaHOBNEHA efuHas thopma
OTYETHOM [OKYMEHTaLMK, CooT-
BETCTBYIOWAA PEKOMEHAALMAM
ICAO. OpHako, poKymeHT [5], saB-

NAACb CBOEBPEMEHHbIM, HE CHAN
NpPOTUBOPEYUI MEXAY MEXAYHa-
POAHLIMU U poccuiickumu Tpebo-
BaHUAMU K  TeOAe3NYeCKUM
CbeMKaM a3pOHaBUraLMOHHbIX
opuenTupos (AHO) Ha aspogpo-
Max W BO3JYLWHbIX Tpaccax. leo-
Ae3nyeckue paboTbl, BbIMONHEH-
Hble B a3ponopTax Poccum 3a no-
chefHee BpeMs, NMOATBEPXKAAOT
3To.

MexpyHapofHbIl  asponopT
«lllepemeTbeBO» CTan OAHUM U3
nepBbiX 3a3PONOPTOB, HA KOTOPOM
cneunanuctamn HUL «leopguHa-
MUKa» Oblna BbIMOMHEHA reofe-
3nyeckas cbemka AHO no mex-
LYHApOAHbIM CTaHLapTam, nony-
YMBLIAA MONOXUTENbHOE 3KC-
neptHoe 3akntodeHue locHUN
«A3poHaBuraumay».

OpHoit U3 Npobnem, c KOTopoi
NPULWNOCH CTONKHYTBCA NpU Npo-
BefeHUM paboT, ABUNOCH MHOTO-
obpasne cucTem KooppuHart, uc-
nosnb3yembix B Poccuu Ha Teppu-
TOPMAX a3pPOLPOMOB [N Npea-
cTaBfeHus JaHHbix 06 AHO. B
COOTBETCTBUM C fLOKyMEHTamMu [1,
2 1 6] Ha TeppuTOpPUM A3POAPO-

Ma [eNCTBYIOT Clnepylolimne cuc-
TEMbl KOOPAMHAT:

— TOCYLApCTBEHHAA cucTEMA
koopauHat CK-95 [7], npuHsTas
B3aMeH rocyfapCTBeHHOMN cucTe-
Mbl kKooppauHat CK-42 u npeg-
Ha3HayeHHas pns KapTtorpacu-
pOBaHWA pPAfA 3JEMEHTOB a3po-
apoma, a Takxe bantuiickas cuc-
Tema Bbicot 1977 r.;

— TOCYLApCTBEHHAA cucTeEMa
koopanHat [13-90, npepHasHa-
YeHHas ONA pelleHMs 3afady Ha-
BUTALNY;

— JloKanbHble (MecTHble)
NPAMOYro/ibHble U NOAAPHAA CU-
CTeMbl KOOPLWHAT a3poapoMma,
npefHa3HayeHHble Of KOOpAM-
HUPOBAHWA NPENATCTBMIA Ha as-
poApoMe W NPUA3IPOAPOMHOIN
Tepputopuu, a Takxe bantuit-
CKas cuctema BbicoT 1977 1.

B cooTBETCTBUM C JOKYMEHTa-
M [3-5] koopauHaTel AHO,
BK/I0OYAs MpensaTCTBUA Ha npua-
3POAPOMHON TEPPUTOPUU, LONK-
Hbl ObITb MPeACTaBNEHbI B CUCTE-
max koopguHat WGS-84 wu
[13-90, BbicoTbl B banTtuiickoi
cucteme n EGM-96. Ecnm ¢ nna-
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HOBbIMW KOOPAMHATaMKU BOMpPOC
MOET ObITb peleH (napameTpbl
CBA3W MEX[y CUMCTeMaMK Koop-
anHat WGS-84, N3-90 n CK-42
ony6nuKoBaHbl B [6, 8]), To C BbI-
COTaMM CUTyaLus ropasfo Cox-
Hee. CnyTHWUKOBbIE TEXHONOrWU
NO3ULWOHUPOBAHUS MO3BOASAIOT
onpefensTb HenocpenCcTBEHHO
TONIbKO BbICOTHI OTHOCUTENBHO
annuncoupa WGS-84, panee gns
nepexofa K OPTOMETPUYECKUM
BbICOTAM HEOOXOAMMO 3HATb Bbl-
COTbl reoMAa Hag 3IMNCOUAOM.
Bo MHOrMXx nmporpamMmHbIX npo-
AYKTax 00paboTKM CMyTHUKOBbIX
HaOMIOAEHUA NPUCYTCTBYET MO-
penb reoupa EGM-96, B 10 Bpe-
M5l KaK BO3MOXHOCTb Onpegene-
HWs BblcOT B banTtuitckon cucre-
Me oTcyTcTByeT. M03TOMYy Heob-
X04MMO:

— OJHOBPEMEHHO CO CMYTHU-
KOBbIMU HablOAeHUAMK Ans on-
pefeneHuns BbICOT MCMOAL30BATH
MaTepuanbl  reoMeTpuyeckoro
UMW TPUTOHOMETPUYECKOTO HUBE-
NMPOBAHUSA UIK;

— WMeTb MOfeNb reoupa co-
OTBETCTBYIOWENA TOYHOCTU AnA
AAHHOTO peruoHa unu;

— TMpOBECTM [OCTATOYHO
6onbwon 06beM CNYTHUKOBBIX
HaOMIOAEHNII Ha NYyHKTaX BbICOT-
HOM CeTW ¢ NocneayloWwmum noct-
poeHueM peruoHanbHOW Mogenu
reoupa.

Mpu npoBepeHun paboT Ha
aspogpome «lllepemeTbeBo» Obin

BbIOpAH nocieaHWin BapuaHT.
[Ins noctpoeHus mopenu reonga
MCNONb30BaNIUCL  MaTepuansl
CMYTHUKOBbLIX U3MepeHuin Ha 23
(DYHLAMEHTANbHBIX U TPYHTOBBIX
penepax HUBENMPHOW ceTu, pac-
NONOXEHHOW Ha TeppuTopuUM
MockBbl 1 MockoBcKoit obnacTu.
MorpewHocTs onpeaeneHuns pas-
HOCTW BbICOT COCTaBMNA 3 CM, YTO
VLOBNETBOPSAET  TpeboBaHUAM
[5]. Hackonbko paHHbI noaxon,
NPUMEHUM K APYrUM pPEeruoHam,
MOXHO OnpeaenuTb TONBKO MO-
cne OUEHKM Treofe3nyecKkoro
obecneyeHus pernoHa.

3aBepwas paccMoTpeHue BoO-
npoca 0 CUCTeMax KOOpAMHAT W
BbICOT Ha TEPpMTOPWUM a3poapo-
Ma npuBefeM nepeyeHb CUCTEM
KOOPAMHAT U BbICOT, B KOTOPbIX
OblIM NpeACTaBNEHbl AaHHble B
Karanore no asponopty «llepe-
MEeTbeBO».

3HayeHns NPAMOYroNbHbIX KO-
opauHat AHO, Bkntoyas npenar-
CTBMS HA NPUA3POAPOMHOIL Tep-
puTOpPUM, ObINM NPEACTABEHSI:

— BO BCEMWUPHOW reope3sunye-
CKOM  cucteme  KoopAuHar
WGS-84;

— B rocyfapcTBeHHON reope-
3M4eCcKOW cuUCTeMe KOOpAWHAT
Poccuu M3-90.

KoopauHatel  npenatcTBui,
LOMOJHUTENbHO, ObIN NpeacTaB-
JleHbl B CUCTEMAX KOOPAMHAT a3-
ponpoma.

3HayeHus BbICOT a3pPOHABUTA-

lpusAa3Ka nyHKmMa cbeMo4YyHo20 060CcHOBAHUA

LLMOHHbIX OPUEHTUPOB U NpenAT-
CTBMI Ha NPWas3poApPOMHON Tep-
puTOpUM GbINU NpPEACTaBAEHbI:

— reofe3nyeckuMK BblCOTa-
mu B WGS-84 u M3-90;

— OpPTOMETPUYECKUMHU BbICO-
Tamn B EGM-96 n Bantuiickon
cucreme soicot 1977 r.

[na BbICOT npenAaTcTBWIA, BO-
NONHUTENbHO, ObIWM faHbl Npu-
paleHna BbICOT OTHOCUTENbHO
KOHTPOJIbHOM TOYKM a3pofpoma.

PaboTbl Ha TeppuUTOpUK aspo-
apoma «llepemeTbeBo» Obinu
HayaTbl C CO3[aHNsA OMOPHON ce-
TW a3poapoMma, Ans 4ero OGbinu
3a0eHbl NATb NYHKTOB CO B3a-
MMHOW BUAMMOCTBIO MEXAY Tpe-
MA ofHOBpeMeHHO. OfUH MyHKT
Obln NPUHAT 32 OCHOBHOI U Npu-
BA3aH K MEeXAYHapOAHOW ceTu
ITRF (IERS Terrestrial Reference
Frame). OcTaBiwuecs nyHKTbI Gbl-
NV NpUBA3aHbl K OCHOBHOMY. Ha
AaHHOM 3Tane 6blN0 BbIOpPAHO
CNYyTHUKOBOE 060pyAoOBaHMUE U
nporpaMmmHoe obecneuyeHue, a
TakXKe onpefeneHa MpofOMIKU-
TeNbHOCTb CeaHcoB Habniofe-
HWUR. [InA n3mMepeHnin ncnonb3o-
Ba/UCb [BYXYACTOTHble CMYTHU-
KOBble reofe3nyeckme npuemHu-
ku. [pojomKUTeNnbHOCTb CeaH-
coB HabMIOAeHNH cocTaBasna He
MeHee [IByX He3aBUCHUMbIX Cepuii
no 12 4. B kayectse nporpamm-
HOro obecneyeHus UCMNoNb3oBa-
nace nporpamma BERNESSE
(Leica Geosystems, LlBeiiLa-
pus). BbibpaHHoe annapaTHoe
nporpaMmHoe obecneyeHue, a
TaKXe TeXHONOrWUs BbIMONHEHUA
paboT MONHOCTbIO COOTBETCTBY-
0T MeTOAWYECKUM PpeKOoMeHAa-
umam [5].

Ha cnepytowem 3tane Kaxabii
33POHABMTALMOHHBIA OpPUEHTUP
Ha NpPUA3POLPOMHON TeppuTo-
PUM M NYHKTHI CbEMOYHOO 060C-
HOBaHMA (CM. PUCYHOK) NpuBs-
3bIBANNCh K ABYM MYHKTaM onop-
Hoii ceTu. [lanee npoBOAMNOCH
KOOPAWHMPOBaHKUE NPenaTCTBUN,
HE MeHee YeM C [BYX MYHKTOB
CbeMOYHOro 060CHOBaHMS.

MepBbiit 1 BTOPON 3Tansl pa-
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60Tbl BHINONHANNCH WCKIIOYU-
TeNbHO C NPUMEHEHUEM CMyTHHU-
KOBbIX MpWEMHWUKOB. HecmoTps
Ha TO, YTO MepecyeT 3HayeHMWil
koopauHat u3 CK-42 B cucremsl
koopgmHat CK-95 un WGS-84
pernamMeHTUpoBaH HOPMaTUBHbIM
poKkymeHTamn [6, 8], ucxopHas
ToyHocTb KoopauHat AHO u npe-
NATCTBUIA, UMEWAACA B AOKY-
MEeHTaLuu No a3poApomy, He Co-
oTBeTCTBYET TpeboBaHUAM
[4, 5]. CnepyeT oTMETUTb, 4TO
HUKaKoON nepecyeT KOOPAMHAT
13 OAHON CUCTEMbI B pyryto He
CMOXeT TNOBbLICUTb TOYHOCTb,
BO3MOXHO TO/IbKO HenocpeacT-
BEHHOe onpepeneHne KOOpAu-
HaT B cucteme CK-95 wnnu
WGS-84 ¢ wcnonb3oBaHuem
NPUEMHUKOB CMYTHUKOBBIX CUC-
Tem nosuunoHuposaHusa [J10-
HACC unu GPS, c nocnepytowmm
B3aMMHbIM MepecyeToM.

Mpn nocTpoeHun npoduns
B3/1€THO-NOCafA0YHOW  MONOCHI
(BNM) cnepyet yuuTbiBaTH, 4TO
TPaAMLMOHHOE Treofie3nyeckoe
HMBENMPOBaHME W HUBENMPOBa-
HUe C NOMOLWbI CNYTHUKOBOI
annapatypsl AalT pasnuyHble
3HaYeHUA MpeBbILEHNA Mexay
noporamu BIM. PasHocTb npe-
BblleHMit OyneT COOTBETCTBO-
BaTb Pa3HOCTM BbICOT reompa Ha
noporax BIM. Ecnu pa3HocTb
BbICOT reoupa AN panoHa npo-
BeAeHMs paboT He W3BECTHA ANA
NONYYEeHWs 3HAYEHW BbICOT Ha
noporax BIM, npuBogax u BbicoT

panuoTEXHUYECKUX CPeACTB, pa-
60Ty Cnepyet MNpoBOAWUTb He
TO/IbKO C UCMO/Ib30BAHUEM CMYT-
HUKOBBIX NPUEMHUKOB, HO U Tpa-
AWLMOHHBIMKU MeToAoMMU. [pu
nposefeHn paboT Ha TeppuTo-
pumn aspogpoma «llepemeTbeBox»
“CNob30Banach KapTa BbiCOT re-
oupga Ha TeppuTopuio Poccuu.

0606wWwas onbiIT NpoBeAeHuUs
reogesnyeckont cbemkn AHO Ha
TeppuTtopuu aspoapoma «llepe-
MeTbeBO» MOXHO CAenaTth cnegy-
fownit BbiBoA. [laHHas pabota no
CTENEHU CNOXKHOCTU W OTBETCT-
BEHHOCTU TpebyeT:

— BbICOKOrO YpOBHs npocec-
CMOHANbHON NOATOTOBKM CReuu-
anuctos [9];

— HaJMyns BbLICOKOTOUYHOTO
060pyaoBaHua AN CNYTHUKOBO-
ro NO3ULMOHUPOBAHMSA;

—  Ccneuuanu3upoBaHHOrO
NporpaMMHOro obecneyeHus;

— CTpOroro cOOTBETCTBUA Me-
TOAMYECKUM peKomeHaauumam [5].

~ Cnucok nuTteparypsl

1. MeToAMKN OLEHKM COOTBETCT-
BWA HOPMaM rofjHOCTW K 3KCnayarta-
unn B CCCP rpaxpaHCKuX aspoppo-
moB. — M.: «Bo3pywHelii TpaHc-
nopt», 1992.

2. Monpaska N2 6 k Metopukam
OLieHKM COOTBETCTBMA HOpMaM Trof-
HocTu K akcnnyartauumn B CCCP rpax-
AaHCKUx aspoapomoB. — M.: «Mex-
rocynapCTBEHHbI aBUALMOHHBIA KO-
muTeTy, 1995.

3. Monpaeka N2 2 k Tomy 1 lMpuno-
XeHua 14 « MpoekTupoBaHue n IKc-
nnyatauua aspoppomosy». R07/97 —

= W e oy & . & y
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1463. — ICAQ, 1997.

4. PyKOBOACTBO N0 BCEMUPHOIA re-
ofe3snmyeckon cucteme — 1984
(WGS-84). Doc 9674 — AN/946. —
ICAO, 2002.

5. Metopunyeckune pekomeHpaLum
no npoBeAeHWI0 reofe3nyeckoin
cbemkn AHO Ha rpaxaaHckux aspo-
ApOMax M BO3JyLWHbIX Tpaccax Poc-
cumn. MpunoxeHne K pacnopsKeHuto
MuntpaHca Poccun No KP-14-p ot
4 anpensa 2003 r.

6. Cuctema reopesnyeckux napa-
meTpoB 3emnu «[llapameTpsl 3emau
1990 roga» (M3-90). — M., 1998.

7. loctaHoBnexune [paBuTensCT-
Ba Poccuitckoit Degepaunn N2 568 ot
28 utons 2000 r. «06 ycTaHoBNEHUU
rOCYAapCTBEHHbIX CUCTEM KOOPAM-
HaT.

8. TOCT P51794-2001 «Cuctemsl
KoopauHat. Metonbl npeobpasoBa-
HWIA KOOpAMHAT onpefensemblx TO-
yek». — M.: ToccTangapt P®, 2001.

9. TpeboBaHusA K OpraHu3aLusm,
peKoMeHJyeMblM NS BbINONHEHUA
reogesunyeckoit cbemke AHO Ha aspo-
OpOMax M BO3JyLWHbIX Tpaccax Poc-
cum. MNpunoxeHne K pacnopsKeHuio
MunTpaHca Poccun No KP-14-p ot
4 anpensa 2003 r.

RESUME

Problems of the RF airports'
geodetic support are considered
with regard to the ICAO require-
ments. An experience of conduct-
ing geodetic works at the
Sheremetyevo International
Airport is described. These works
have got positive expert certifi-
cate from the Federal State
Unitary Enterprise State Research
Institute «Aeronavigatsiyax.
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NC aaAa CUCTEM
OBECNMEYEHUA BE3OMNACHOCTH
MONETA CAMOJIETOB

M.A. BogoB (®IYMN «LieHTp «Cee3anreonHdopmy, CaHkT-MeTepbypr)

B 1968 r. okoH4YMn JleHUHrpapckuit Tonorpauyecknii TEXHUKYM No cnewynanbHocTH «tonorpacgusy, B 1976 r.
— reorpaduyeckun dakynbter JIEHWHrPafCKOTO rOCYAapCTBEHHOTO YHMBEpPCUTETa MO CMELUanbHOCTH
«KkapTorpadusy. Pabotan Ha npepnpuaTusx GeiBwero NYTK — «Aaporeopesus» u «Colo3mMapKwWwTpecT», bonee
NATW NeT paboTan B Ka4eCTBE KOHCYNbTAHTA 3@ FrpaHuLieil. B HacToslee BpeMs — reHepanbHbiil aupektop ®IYM

«LleHTp «CeB3anreonHdopm».

I.T. NyxoB (®IYN Lentp «CeB3anreouHdopm», CaHkT-MeTepbypr)

B 1974 r. okoHuMn JIEHUHrPAACKMIA NONUTEXHUYECKUI MHCTUTYT MO CNeumnanbHoCTu «paguodusmnkay, B 1979 r.
— WHXeHepHblii thakynbTeT BoeHHoI apTunnepuiickoit akagemuu um. M.W. KanuuuHa. B HacToswee Bpems —
HavyanbHuK OPTUC OIYN «Lientp «CeB3anreonHhopm».

B.N. Babypos («BHWWNPA-Hasuratop», CaHkT-letepbypr)

B 1971 r. oKoH4MA JIEHUHrPaACKUI INEKTPOTEXHUYECKUIA WHCTUTYT MO CMEeLManbHOCTU «pagnoTexHuKay. B
HacToslee BpeMs — reHepanbHbli anpektop «BHUWUPA-Hasuratop».

B cooTBeTcTBMM C MexAyHapoa-
HbIMU TPEOOBAHUAMU, U3JI0MKEHHbI-
MW B MaTepuanax MexayHapoaHo
OpraHW3aLny rpaxpaHcKoi aBua-
uumn (ICAO) [1], a Takxe pacnops-
XeHUAMU MuHucTepcTBa TpaHC-
nopta Poccuitckoit ®epepayum
[2, 3] camoneTbl, B3neTHas Mmacca
KoTopbix npesbiwaer 15 000 kr,
BbINOJHAKOWME noneTsl Kak B Poc-
CUM, TaK 1 3a pybex, JOMKHbI ObiTb
060pynoBaHbl CUCTEMON paHHEro
npeaynpexpeHus 6an3octu 3emnn
(CPNB3). CPMB3 sBnseTcs HOBbIM
NOKOJIEHMEM CUCTEM MNOBbIWEHUS
6e30MacHOCTM NONETOB U NPefHas-
HayeHa [N 3aMeHbl YCTapeBLINX
cUCTEM MpepbiayWuX NOKONEHUN
Ha BCEX TUMax BO3AYLWHbIX CYAOB
(BC). ina obecneyeHus paboTbl B
cucTeme fofxkHa cogepxarbcs ba-
3a UMGPOBLIX AaHHBIX penbeda no-
BepxHocTu 3emnu (BJP).

O®unuanom Bcepoccmiickoro Ha-
YYHO-UCCNEef0BaTENbCKOTO MHCTU-
TyTa pagnoannaparypsl «BHUPA»
— «BHWWNPA-Hasuratop» 3a nepu-
oA c ntoHA 1999 r. no utoHbL 2001 1.
Obina paspaboTaHa annapatHas
yactb CPMB3, kotopas npowna
npefBapuTeNbHble, MeXBELOMCT-
BEHHble U JIETHble WCMbITAHUSA Ha

camonete AK-40 v nonyumuna cep-
TUUKAT COOTBETCTBUSA 63 (yYHK-
UMM paHHero npepynpexpeHuns
611M30CTM 3eMAU, TaK Kak B TO Bpe-
MA OTCYTCTBOBaNa OTEYeCTBEHHas
BJP. Moatomy B 2001 r. cneunanu-
ctbl «BHUNPA-Hasuratop» n ©TYN
«Lentp «CeB3anreonHdopmy» npu-
CTYNUAK K pa3paboTKe Takoi 6asbl.

Mockonbky K BAP 6binu npegb-
ABNEHbl cneunduyeckue Tpebosa-
HUs, HanpaBieHHble Ha obecneve-
Hue 6e30MacHOCTM MOJIETOB CaMo-
JIeTOB, OHa pa3pabarbiBanach B BU-
ae uucposoit NpobAEMHO-OpPUEH-
TUPOBAHHO MOLENU MECTHOCTM.
OpHoBpemMeHHO co3AaBanach CuUC-
Tema ynpasieHus 6a3oil [aHHbIX.
Takum obpasom, no cyliecTBy, pas-
pabatbiBanach HoBas reorpaguye-

Bnepenn zemas

CKas WHMbOpPMaLMOHHAA cucTeMa
18 cuctem obecneyerus 6esonac-
HOCTW noneTta camoneta. OrpaHu-
yeHus no obwvemy namatu 03Y u
BbIYMCNIUTENIbHBIM BO3MOMXKHOCTAM
CPMB3 HaknagbliBanu onpeaeneH-
HbI OTNeYaToK Ha co3paHue bIP.

K koHuy 2002 r. 6bin co3gaH
onbITHbIA obpa3se BAP, a 8 2003 .
— MpoBefeHbl IETHbIE UCABITAHNUS,
noayyeH cepTudUKaT COOTBETCT-
BusA Ha annaparypy CPMB3 ¢ dyHk-
LMeit paHHero npepynpexneHus
6nu3ocTu Kk 3emne, u BJP 6bina ne-
pefiaHa B OMbITHYIO 3KCMyaTaLuio.

OcHoBHOE Ha3zHayeHue 6asbl
JaHHbIX penbeda B cocTaBe 60pTo-
BOi1 6a3bl gaHHbix CPMB3 coctout B
cnepytowem.

CPMB3 BbinonHseT 0630p Bne-

Omo6paxeHue uHghopmayuu Ha uHouxkamope CPI1b3
(cuenanusayua: «Bnepedu 3emnsa»)




TEXHOJIOTUU

peAw camoneTa B HanpaBieHUM no-
neTa BLOMb W HUXE FOPU3OHTaNb-
HOW W BEepTWUKANbHON TPaeKTopum
nofeTa camonerta, U obecnedynBaer
HEe0OX0AUMYI CUFHANM3auuK B
cnyyae, ecnu anemeHTsl BIP nona-
JawT B paboyee 3alUTHOE NPOCT-
paHCTBO (CM. PUCYHOK).

MHdopmauma o nogctunaiollen
NOBEPXHOCTU Ha UHAMKATOPE 0TO6-
paaeTcs Mo OTHOWEHMIO K MecTo-
MNOJI0KEHNIO camosneTa Takum obpa-
30M, YTOObI MUOT MOT ONpefenuTb
HanpaefeHne «Ha» M paccTosiHue
«pno» yyactka BIP, npepcrasnsto-
wero uHtepec. OtobpaxeHue P
COPMEeHTMPOBAHO MO NYTEBOMY YNy
BC. Pasznnume B pa3HOCTM BHICOT,
oTobpaxaembix anemeHToB B[P no
OTHOWeHUo K BbicoTe BC (Bbiwe,
Huxe), obecneynBaerca 3a cyeT
L4BETOBOrO KOAMPOBAHUA. JNeMeH-
Tol BJ1P, BbI3bIBaAlOWME NOABIEHUE
CUTHaNU3aLmum, OTIUYHBI OT 3fe-
MEHTOB, HE BbI3bIBAKLMX CUTHANM-
3auuio.

INeKTPOHHBbI GaHK faHHbIX pe-
needa copepuT MHbOpMaumM o
MECTHOCTM, NPEenaTCTBMAX W MoO-
npaBKax BbICOTbI Nepexofa K BbICO-
TaM OTHOCUTENbLHO 3AnMnNcouaa
WGS-84.

B 6a3e unpoBbIX aHHbIX pesb-
eca NoBepxHOCTU 3eMNU YUTEHbI:

— abCoIOTHbIE BbICOTHI 06bEK-
TOB penbeta MeCTHOCTU: rOPU30H-
Tasin, OTMETKM BbICOT, 03epa, C 060-
3HaYeHHbIMWU ype3amyu, KpynHble
BOJOXPAaHUANLLA, C 0BO3HAYEHHBI-
MU ype3amu, akBaTopuu Mopeii u
OKeaHoB;

— OTHOCUTENbHbIE BbICOTHI Npe-
NATCTBMIA: TOPOAA, NOCENKU, Tene-
BU3MOHHbIE U PALMOMAYThI, BbILIKMY,
KanuTanbHble COOpYXeHUs balueH-
HOTO TUNa, Neca, TMHUK dNeKTpone-
pepaun.

[laHHble npefcTaBieHbl B CUCTE-
me koopanHat WGS-84. Otcuert BblI-
COT OCYLUECTBAAETCA OTHOCUTENBHO
cpefHero yposHs Mops. CpepHe-
KBagpaTuyeckas NorpewHocTb on-
pefesieHns: MeCTONONOXEHUS 06b-
€KTOB MECTHOCTU W NpensaTCcTBUM
Mo UCXOAHbIM MaTepuanam B niaHe
cocTaBnset He Gonee 50 M. Mpe-
JenbHble 3HAYeHUs NOrpelHoCTeN
[0nycKaloTca ¢ BepoaTHoCcTAMU 5%
(30) n 10% (2 c). MpenenvHas
OlWMNOKa NpefCTaBNEHNUS 3HAYEHUSA

BbICOTbl B BEPTUKANbHOIW NAOCKO-
CTV 0ObEeKTOB penbeda MeCTHOCTM
W NpenaTcTBuil — He 6onee +30 M
n -0 M c BepoAaTHOCTbIO 5%.

MoBepxHOCTb 3emMnn pa3peneHa
Ha AYENKU, NMHENHbIe pa3mepbl KO-
TOpbIX He 6Gonblue NUHERHbIX pas-
MEpOB AYENKW B pailoOHe 3KBaTopa
C ymosbiMW pa3mepamu 15”x15”.
Paspewatowas cnocobHoctb B[P
npueeaeHa B Tabnule.

JvcKpeTHOCTb npepcTaBieHus
BbICOTHl sYeeK paBHa He Gonee
30 M. YpoBeHb rapaHTuu KayecTsa
00paboTKM AaHHBIX OLEHEH Bepo-
ATHOCTbIO HEOOHAPYXKEHHOTo pas-
pylieHus, KOTOpas paBHa WAKU He
6onee 10°°.

Mpu co3paHum 6assl Gbina npe-
LYCMOTpeHa BO3MOXHOCTb yCTa-
HOBNEHWA LENOYKU NPOXOKAEHUSA
LaHHbIX O MeCTHOCTU W npensaTcT-
BUAX OT KOHEYHOro noJsib30BaTens
LO MNOCTaBLMKA, a TaKXe nop-
TBEPXJEHa JOCTOBEPHOCTb U LeNo-
CTHOCTb [JaHHbIX.

CooTtBeTcTBME BbIWEYKA3aHHbIM
Tpe6oBaHMAM MOATBEPKAEHO pe-
3ynbTaTamu MoOJyHaTypHOro Mopfe-
JINPOBAHUA HA KOMMIEKCHOM CTeH-
ge Bo «BHWWPA-Hasuratop», net-
ynkamu-ucnoitatensmu  focHUN
«[paxpaHcKol aBMaLmum» B 3Kcne-
pUMEHTaNbHbIX NoneTax B panoHax
asponoptoB «[ywanbe», «[ynko-
Box» (CaHkT-lMeTepbypr), «bbikoBoY,
«MsukoBo» (Mocksa), «MuHepans-
Hble BOAbI», B PeiCcoBbIX nonerax
3KMNAXKaMu BO3LYLWHbIX CYLOB Mpw
nosnetax no Tpaccam rpaxpaaHcKoi
aBuaumu B 6onee yem 40 ropoaos
Poccuu, 15 ropopos 3anagHon Es-
ponel 1 10 ropopos banxHero Boc-
ToKa u Adpuku.

basa gaHHbIx penbeda nosepx-
HOCTW 3eMAn oULMaNbHO 3aperu-
ctpupoBaHa B PocnateHTte Poccuy,
0 4yem umeetcs (BupeTenbCTBO
N2 200320148 o1 23 utona 2003 r.

B HacTosiee Bpems 6asza uud-
pOBbIX [aHHbIX penbeda noBepx-
HOCTM 3emiu:

— cepTuduumposaHa B Cucre-
Me cepTUdUKaLMn reofe3nyeckon,
Tonorpaduyeckon u Kaptorpacu-
yeckon npopykumu PockapTorpa-
¢un (Ceptudmkar cooteTcTBUA
Ne POCC RU.KP02.C00071 ot 30
utoHa 2004 r.);

— aKTyanu3upoBaHa no CocTo-

Pa3pewarouias cnocob6Hoctb bJ1P

Wupora, ° lar auyenkn, “
no ponarorte

88-90 450

84-88 120

80-84 60

56-80 30

0-56 15

no wupore
15
15
15
15
15

AHno Ha 1 niona 2004 r.;

— ycTaHaBnmBaetcs Ha CPIB3
CepVIHOTo NPOM3BOACTBA;

— 3aBeplaetcs paspaboTka
b[lP na Tepputopuio Poccum ¢ nu-
HEWHbIMKW pa3mMepamu fYEWKU He
Gonee NMHEHbIX Pa3MepoB syeil-
KW B pailioHe 3KBaTOpa C YINOBbIMYU
pa3mepamm 3"x3".

~ Cnucok nutepartypsbl

1. MonpaBka N2 27 Kk mexxayHapoga-
HbIM CTaHAApTaM W peKoMeHAyemoit
NpakTUKe. IKCNyaTaLnsa BO3AYLLIHbIX
cypoB. Yactb I Mpunoxenuna 6 K KoH-
BEHLMW O MEeXAYHAPOLHOW rpaxpaH-
cKoi aBuauum (n. 6.15.6).

2. PacnopsaxeHue MuHTpaHca
Poccum Ne HA-428-p oT 24 pekabps
2002 r. «0 peanusauuu craHpapTa
ICAO B oTHOWeHUM 06OpYROBAHMSA
CaMoNeToB CUCTEMOV npepynpexae-
HUA 0 OAU30CTM 3eMNU, UMeloLLeil
(yHKUMIO oueHKM penbeda MecTHOC-
TW B HanpaBsJeHWUM nonetax.

3. PacnopsieHune MuHTpaHca
Poccun Ne 130-TA oT 8 sHBaps
2004 r. «06 ocHalleHUU BO3AYLWHbIX
CY[L0B CMCTEMAMU NpejynpexaeHus o
61130CTH 3eMun € PyHKLUMEN OLEHKM
penbeta MecTHOCTU B HanpasieHUU
noneta.

RESUME

According to the requirements
of the International Civil Aviation
Organization (ICAO) civil aviation
aircraft fulfilling flights in the air
space of both the European and
some other countries are to be
equipped with a ground proximity
warning system (GPWS). A data-
base of the terrain relief devel-
oped for this system is described.
This database is a digital problem-
oriented terrain model arranged
as a GIS limited with the GPWS
RAM capacity and computation
capabilities. This database was
updated on July 1, 2004 and
installed on the serial GPWSs.
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IOBUAEN

B utone 2004 r. ucnontsiercs 10 net co aHA ocHoBaHus 3A0 «feoCTpoiin3biCKaHUA» — OJHON U3 BefyLLUX poc-
CUINCKUX KOMMNaHU-NOCTaBILUKOB reofe3nyeckoro 060pyaoBaHus. B cBA3M ¢ 3TMM, pepakums xypHana «feonpo-
thu» obpaTunach k reHepanbHomy aupektopy 3A0 «leocTpoiinsbickaHusy» AHgpeto Muxaitnosuyy LLlaraesy ¢ npocb-
60i1 6onee NoApoOHO pacckasatb 06 UCTOPUN KOMMAHWM, OCHOBHBIX STanax ee pasBUTUA U NaaHax Ha OyayLyee.

KOMINAHUA

«TEOCTPOUU3BLICKAHUA» —
VHUKAJIbBHOE OBPA30OBAHUE

B EBPOMNE

~ Pacckaxxute o komnaHuu «le-
OCTPOMU3bICKAHUAY» U OCHOB-
HbIX 3Tanax ee pasBUTMUA.

Komnanusa 3A0 «leocTpoitusbic-
KaHusa» ocHoBaHa B 1994 r., a ecnu
TOYHee — netom 1994 r. [naBHbIM
CTUMYNOM K CO3[aHUI0 KOMMAHUU
NOCNYKUNO KenaHue HebGoNbLIOoro
TOrAa KONNEKTUBA MWHXEHepoB-
u3blckarenei Haubonee nosHo pe-
anu3oBaTb OMbIT, HAKOMJEHHbIN
Npu BbINOJIHEHWUW UHXKEHEPHO-Teo-
[Ee3UYEeCKUX U3bICKAHMUIA.

Hanuune cobctBeHHON Komna-
HWUM AaBano BO3MOXHOCTb, B nep-
BYIO 0Yepefb, HaNpaBaATL MaTepu-
afbHble CpeAcTBa Ha npuobpere-
HUe CoBpeMeHHOro 06opyaoBaHus
1 UCMOJMIb30BaATh €r0 C Hanbosble
3 eKTUBHOCTbIO A5t GbICTPOrO U

KayeCTBEHHOTO BbIMOJIHEHUS Mpo-
M3BOACTBEHHbIX 3a7au.

CTpemneHne HEMHOTOYMCNEH-
HbIX B TO BPEMsl NapTHEPOB NPU06-
PecTu 1 BHeApUTb B MPOU3BOACT-
BEHHbIi MpoLecc COBpPeMeHHble
BbICOKONPOU3BOAUTENbHbIE Feoe-
3KMyeckne npubopsl NpUBENO K no-
ABNIEHWIO B KOMMAHWU Hanpasne-
HUS MO NPOAa)Ke reofe3nyeckoro
060pyaoBaHms.

3a 10 neT cylecTBOBaHNSA KOM-
naHua BbIpOCna, npuobpena usse-
CTHOCTb Kak B Poccuuy, Tak u 3a py-
6exoM. VI Ham npuATHO «3a aep-
JKaBy», KOraa MHOCTPaHHble MapT-
Hepbl, Nocelas Haly KoMnaHuio, ¢
VOMBNIEHUEM W UCKPEHHUM yBaXe-
HMEeM 0TMeYaloT, YTO TaKoii pa3max,
WKUPOKKIA aCCOPTUMEHT NpPUOOPOB
U NPUHAANIEKHOCTEN, 3 TaKXKe Bbl-
COKMIA NPOEeCcCMOHANN3M MOXKHO
BCTPeTUTbL TONbKO B Poccuum.

B HacTosulee BpeMs B geaTeNb-
HOCTM KOMMaHWIO MOXHO Bblfe-
NUTb Cnepyiolme HanpaBieHus.

BbinosHeHue Tonorpago-reo-
Ae3nyeckux pabot ¢ npumeHe-
Huem npuemHukoB GPS, 3nek-
TPOHHbIX TAXEOMETPOB U Ha3zeM-
HbIX NasepHbIX CKAHUPYIOLWUX
cucteMm. [Ipon3BOACTBEHHbIN OT-
nen Bosraenset 0.C. Kunkaes.

MocTtaBKa reopje3nyeckoro
060pyAOBaHMA M NPOrpamMMHOro
obecneyeHus Bcex BUAOB U
VYPOBHEN CJI0XKHOCTU U UX CONPO-
BOXJeHue. PyKoBoauTeNeMm 310ro
HanpaeneHus anaerca H.A. Ckan-
AMHa. B oThene co3gaHbl U yenew-

A.M. lllaraes B 1980 r. OKOH-
yun MALW no cneuunanbHoCTH
«MOCTbl U TOHHenu». ocne OKOH-
YaHWA MHCTUTYTA CIyXun B 3abaii-
KanbCKOM BOEHHOM OKpyre B [J0-
POXHO-CTPOUTENbHbIX BoOliCKax. C
1982 r. pabotan B OThene Kanu-
TanbHOr0 CTPOUTENbCTBA TpecTa
«MoHTaxTepmounspenuay, ¢ 1984 r.
— B OTAEJIe UHXEHEPHBIX U3bICKa-
Huin «Cotozpgopnpoekt», ¢ 1991 r.
— [NaBHbIM UHXeHepoM B «Pocre-
onpoekT». C 1994 r. no HacTosLiee
BpeMs — reHepasbHblii AUPeKTop
3A0 «leocTponu3biCKaHUAY.

HO paboTaloT rpynnbl Mo NpoABu-
YEHWI0 Ha POCCUICKWUI PbIHOK HO-
BENWMNX TEXHONOrNil Ha3eMHOro
Na3epHOro CKaHWpOBaHMA No6bIX
00bEKTOB [/1f MOJYYEHUA Tpex-
MEpHbIX MOAeneil C BbICOKOW CTe-
neHblo AeTann3aLnm, CnyTHUKOBBIX
npuemHukos GPS gna peweHus re-
0Ae3M4eCKUX U HaBUTraLMOHHbBIX
3afay, nporpammHoro obecneye-
HUs B 061aCTU reofie3unu, reonorum
M CTPOUTENbCTBA, NMPUOOPOB He-
pa3pyLiaoLero KOHTPONs.
CepBucHoe o6cCnyKuUBaHuUe.
[laHHoe HanpaBneHue BKIOYaeT
NpeanpoAaXHy NOArOTOBKY, MeT-
ponornyeckoe obecneyeHue, ra-
PaHTUAHBLIA M NOCTrapaHTUIHBINA
peMOHT Kak B Mockse, Tak 1 B ¢u-
nuanax KomnaHuu. CepBUCHSbIN
ueHTp Bo3rmasnset C.I. WenaruH.
06yuyeHue U npoBeAeHUe Kyp-
COB MOBbIWEHUA KBanudpuka-
uuun. KoHcantuur. BHeppeHue
HOBbIX MHCTPYMEHTOB M TEXHO-
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noruii B NpOU3BOACTBEHHbIE
npoueccbl 3aKa3uyuMKOB. ITW Ha-
npaBneHna KypupyeT TnaBHblii
cneumanuct komnanun A.A. Yep-
HABLEB.

OpraHu3auus u passutue cetu
¢dbunmanos 1 npepncTaBUTENbCTB
3A0 «leoctpoussbickanua» B Poc-
cuu n ctpanax CHI, a Takxe koop-
OVMHAUMA PeKNamMHol fesTenbHOC-
TW KOMMAaHUW B LLENIOM BO3JI0XEHA
Ha TexHW4yeckoro AupekTopa
C.B. ®unaros.

XpoHonoruw pasBuTUA Komna-
HUU «[e0CTPOMNM3bICKAHUA» MOXKHO
npeAcTaBuTb chepylowum obpa-
30M.

1994 r. Peructpaums 3A0 «leo-
CTPOMM3bICKAHUAY, BbINOJHEHUE
NPOM3BOACTBEHHbIX paboT u nep-
Bbl€ MPOJAXKM ONTUYECKOTO reoae-
3KM4ecKoro 060pyaoBaHMA U pyne-
ToK. CocTaB KomnaHun — 14 yeno-
BeK.

3aknyeHne [unepckoro co-
rnawexunsa ¢ gpupmoit Sokkia (Ano-
HUS) Ha NOCTaBKY 060pyAOBaHUs B
Poccun.

1994-1995 rr. CoTpyaHuKM
KOMNaHUM 0T WUMeHU UpMbl
Sokkia yuactByloT B TeHaepe no
npoekty JIAPUC, npepncrasnss ane-
KTPOHHbIE TaxeoMeTpbl, a KoMna-
Husa CM «Kpepo-Aunanor» (MuHck,
benopyccus) npepactaBnseT npo-
rpamMmHblii komnnekc CREDO. Ha-
YMHAEeTCH TeCHOe COTPYLHWUYECTBO
cneumanuctoB «leoctpoiussicka-
Hua» u «Kpego-Auanor» no apan-
Tauum cuctembl CREDO K aneKTpoH-
HblM TaxeomeTpam Sokkia n — kak
cneactene — nobepa Sokkia wu
CREDO B TeHpepe. Cnepyet oTme-
TWUTb, YTO 3NEKTPOHHbIE TaxeoMeT-
pbl dupmbl Sokkia Gbinn nepebiMu
reofesnyeckumm npubopamu, Ko-
Topble Hayanu paboTatb B hopma-
Tax CREDO.

Kpome Ttoro, ¢ 1994 r. Hawa
KOMMaHWA NOCTaBifeT NpOrpaMmm-
Hble npopykTel cuctemsl CREDO,
ocyuwecrsnser obyyeHue 3ITUM
NPOrpaMMHbIM NMPOLYKTaM U UX CO-
NpoBOXAeHMe.

1995 r. llapTHepoM KomnaHum
ctaHosutcs dupma Geotronics
(WBeuus).

1997 r. Hayano maccoso# op-
raHu3auum pernoHasbHbIX BbICTa-

BOK-CEMWHAPOB Ha TEpPpUTOpPUU
Poccuu. Monynapusaumsa snek-
TPOHHBIX reofe3nyeckux npubo-
poB C pa3fayeil peknamHoi npo-
AyKuum, pa3paboTaHHOl B KOMNa-
HUW.

MepBble NPOAAXW MPUEMHUKOB
GPS.

OpraHu3auns cepBUCHON Mac-
TEPCKOW NO PEMOHTY ONTUKO-Me-
XaHUYeCKUX Npubopos.

YcTaHoBNEHWE NapTHEPCKUX OT-
HoweHuit ¢ dupmamu NEDO (Tep-
MaHus), Zeiss (lepmanus), Fisko
(AHrnunsa) u Ashtech (CLLA).

1998 r. ledbont. bopbba 3a Bbi-
XUBaHUe.

1999 r. Beixogut nepeeiii «ton-
CTbIii» KaTanor reofe3nyeckoro
o6opynoBaHus, npepnaraemMoro
KOMMaHWel, ¢ LBETHbIMU WUANIOCT-
pauusiMm 1 NOAPOOHBIM OnucaHue
npu6opoB. [lo cux Mop B HEKOTo-
pbIX y4eOHbIX 3aBefeHUAX OH uC-
nonb3yeTcs Kak y4eGHWK no co-
BPeMEHHOMY 060pyf0BaHUIO.

Co3paetcs coBpeMeHHbI cep-
BUCHbIA LLEHTP, aTTeCTOBaHHbLIN
Poctect-MockBa, € NONHbIM KOM-
nNeKcoMm 060pyaoBaHMA ANs MeT-
ponoruyeckoro obecneyeHus u
peMOHTa  ONMTUKO-3JEKTPOHHbIX
npuoopos.

OpraHusoBbiBaeTcs My3ei reo-
Ae3n4yeckux npubopoBs, 3TasoHOB
W CTapUHHbIX KapT.

2000 r. KomnaHusa nepeesxaet
B HOBOE NoMelleHIe, 4To No3BONA-
eT C03/AaTb: CaMblil COBPEMEHHbI
CepBUCHbIit LeHTp B Poccuu; 60ib-
WOW CKnag npoayKuuMu naowagsto

po 400 M?; coBpeMeHHblit Topro-
BbIi 3an nnowanblo 150 m?. Hauu-
HaeTcs Maccosas npojaxa o6opy-
posaHus GPS. Mposoautca ceptu-
¢dbuKauus HUBENUPOB KOMMAHUM
SETL (Kutait). HauuHaer pa3ssu-
BaTbCs Hanpae/eHue no npubopam
HepaspylaoLero KoHTPoss, ocy-
LWeCTBAATCA NepBble NPOAAXKMK U
obyyeHue.

2002 r. lMopgnucaHo cornauwe-
Hue ¢ dupmoii Trimble Navigation
(CLWA) Ha peanu3aumio U pemMoHT
06opyaoBaHms.

2003 r. KomnaHus Havana
npeanaratb NOJHbIA KOMMAEKC yC-
JYT Anst paboTbl C HA3EMHbIMU Na-
3epHBIMU  CKAHMPYIOWMUMKN CUCTe-

-

i e
CepsucHsIii yeHmp
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mamu. lepBble NpoAaxu nasepHbix
CKaHepoB.

2004 r. 3A0 «leocTpoiusbicka-
HUA» nepeesxaeT B HOBOE MoMme-
eHne, Heaaneko OT HblHEelHero
MecTa HaxoXAeHuWsA, B PalioH CTaH-
UMM MeTpo «INeKTPO3aBOACKan»
no agpecy: yn. M. CemeHoBckas, 9,
cTp. 6.

~ PacckaxuTe o CTPYyKTYype KoM-
NaHUM U NpMHLUMNax pa6boTsl ¢
KAUEHTaMu.

CTpyKTypa KoMnaHuu BKIYaeT
LleHTpanbHbli oduc v npeacTaBu-
TenbctBa B EkatepuHbypre u Cama-
pe. Kpome Toro, y Hac ecTb nocto-
AHHble mapTHepbl B CaHkT-leTep-
Oypre — Komnawus «leogesunyec-
Kue npuGopsl», B PocToBe-Ha-[lo-
Hy — «VHxeHepHas reofesusy, a
Takxe B HoBocubupcke, KpacHo-
apcke u NpkyTcke.

B ueHTtpancHom oduce komna-
HUM paboTaeT 81 uyenosek, cpepfu
KOTOpbIX 38 — C BbICWIWUM reofie3u-
yeckum obpasoBaHueMm, 3 — co
cneumanbHbiM CTPOUTENbHBIM U 3
KaHAuAaTa TeXHUYECKUX Hayk.
Cpean COTPYOHMKOB KOMNaHUM
30 yenosek umetoT bonee yem fe-
CATUNETHWIA ONBIT NPOBEJEHMSA NO-
neBbIX paboT. Mpu 3TOM Mbl BCAYe-
CKW NojfepXuBaemM BbICOKUI ypo-
BeHb KBanuduKaLuum nepcoHana u
MOCTOSIHHO NpPOBOAUM 0byyeHue
COTPYAHWMKOB Ha Kypcax MoBblle-
Hua keanudukaummn B 3A0 «leoct-
pOin3bICKaHUA» M yuebHbIX 6azax
HaLMX NApPTHEPOB.

B komnaHum yxe cnoxunacb
onpefeneHHas Kynstypa U MpuH-
Uunbl paboThl ¢ KNueHTamu. Mol oT-
Oupaem COTpYAHMKOB Mo npodec-

Topzossili 3a1

CUOHANbHBIM U YeNlOBEYECKUM
kputepusm. CoTpynHukuM, paboTa-
folyne B TOProBOM 3ase, ABNANOTCA
OAHOBPEMEHHO NpojaBLUaMuU W
cneuuanuctamu. Mol cTpemumcs
HEe NpOCTO NMpPOAaTh TOBAp, a npe-
LOCTaBUTb KBanu@ULMPOBaHHYIO
KOHCYNbTaLMIO NOKYNaTento, 4Tobbl
Y Hero BO3HWKIO XenaHue obpa-
TUTBCA K HaM elle pas. A Hannuue
cknaga no3BOASET NpejNoXuTh
K/WEeHTaM WWPOKUIA acCCOPTUMEHT
060pynoBaHUs B CXKatble CPOKM.
[pynna TeXHWMYeCKOW NOLAEPKKM U1
CONpoBOXAeHUs nposogut Gec-
nnatHoe obyyeHue no pabote c
npuéopamu 1 NporpammHbIM obec-
neyeHnem Ana nokynarenei. [na
3TUX Leneit 06opyaoBaH y4ebHbIi
KNacc, NOAroTOB/EHbI BULEOPOSIU-
Kn 1 yyebHas nutepatypa. lMocne
NpofaXn 060pyROBaHNA MHKEHE-
pbl  FpPYNMbl TEXHUYECKOW noa-
LEPKKM W COMPOBOXAEHUS Mpo-
LOJMKAIOT OKa3blBaTb KOHCY/bTa-

YuebHsiii knacc

unMn 3aKa34ymkam no Tened)OHy n
npun HeO6X0}J,VIMOCTVI Bbl€3XaloT Ha
MecTo.

~ KakoBa Bawa oueHka u3me-
HeHUAM, KOTopble npousoLl-
nu 3a 10 net Ha pbiHKe reope-
3U4ecKoro 060pyAOBaHUA U
nporpammHoro obecneyeHus?

3a 10 net u3MeHMUnacb 3KOHO-
MWUKa Haleli CTpaHbl, U3MEHWUANCH
Hawu nokynatenu. B HacToswee
Bpems cdopmupoBanace onpepe-
NeHHas NpoCioika 3aKa3uyuKoB,
AN KOTOPbIX OCHOBHbIM KpUTepu-
eMm npu Bbibope o6opyaoBaHus AB-
NATCA ero BO3MOXHOCTH, a He
CTOUMOCTb.

YpoBeHb MOArOTOBKM cneuua-
nucToB, paboTamlux Ha npous-
BOJICTBE, CTa/l BbllUe, NOITOMY OT-
nana Heo6Xo[MMOCTb B NpoBefe-
HUW CEMUHApPOB W BBICTABOK MO
3NIeKTPOHHbLIM TaxeomeTpam. Moky-
natenn 6Gonble WHTepecyloTCA
npuemHukamm GPS n nasepHbimu
CKaHepam, a 3NeKTPOHHbIE Taxeo-
MeTpbl CTa/Jii MaccoBbIM reofesu-
Yeckum o06opynoBaHueM.

Komnnekc ycnyr, KOTOpbIii oKa-
3bIBAIOT KpYMHble KOMNaHWUK, npef-
narawuue reopesuyeckoe obopy-
AOBaHue, cTan wupe.

RESUME
The Editorial Board interviews
Shagaev A.M., the Director

General of the Geostroiizyskaniya
Company on the 10th anniversary
of the company.
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TEXHOJIOTUUH

KAPMAHHbIN NEPCOHANBHbIN
KOMIMNbKTEP RECON

M.10. KapaBaHoB (MockoBckoe npepcraButenscrso Trimble Navigation)

B 1984 r. okoHuun reogesunyeckuii pakynster MUNTAMK no cneunanbHocTv «actpoHomMo-reogesusy». [lo 1993 r.
pabotan 8 MUUTAKK, c 1993 r. no 1994 r. — B Ashtech, ¢ 1994 r. no 2002 r. — B komnaHuu MPUH. B HacToswee

BpPEMA — WHXKEHep Nno TexHU4eckoi nopaepxke MockoBckoro npeactasutenscrea Trimble Navigation.

Kakoi 13 KapMaHHbIX KOMMNbtO-
TepoB nyywe? OgHO3HAYHOTO OT-
BeTa Ha 3TOT BOMPOC He CyluecT-
ByeT. [Ins OfHWUX OCHOBHbIM Kpu-
Tepuem ABNAETCA LeHa, ApYyrum
BaXKeH Habop npuiaraemoro npo-
rPaMMHOro obecneyeHus, TpeTb-
UX NPenblLAT Manble pasmepsl 1
BeC, a Koro-to — ausaiH. OgHa-
KO, reofe3ncT, KOTophblit Mpeano-
Nlaraet UCcnonb3oBaTh KapMaHHbIiA
nepcoHanbHblit komnbtotep (KMK)
B CJIOXHbIX MOJEBbIX YCIOBUAX,
NOCTaBUT Ha nepBoe MecTo COB-
cem fpyrue Kputepuu. Takue Kak:
obecneyeHune BbICOKON HafeXHO-
CTW, HaNKU4YMe BNaro- U MOpo30yc-
TOWYMBOCTH, JAUTENbHOE BpEMS
HenpepbIBHOM aBTOHOMHOI1 pabo-
Tbl, yROOCTBO U GBICTPOTY PEMOH-
Ta, BO3MOXHOCTb paboTkl B nep-
YaTKax W Ha APKOM COJIHLE.

B 310M1 cTaTbe npepcTaBieH 3a-
wuweHHbin KNK Recon. Ero u
elle HeCKONbKO Mofieneil AaHHOTo
Knacca npoW3BOAWUT KOMMaHUA
Tripod Data Systems (TDS), no-
yepHas  komnaHua  Trimble
Navigation (CLLA).

~ YTo nexut B Kopobke?

Ham npepcrasunacb BO3MOX-
HOCTb M3YYUTb CTAHAAPTHBbIA KOM-
nneKkT KomnbloTepa Recon ¢ npo-
rpamMmmoii Trimble Digital
Fieldbook ans pa6oTbl ¢ npuem-
Hukamm GPS. Kpome KomnbtoTepa
B 4Yexsie, B KOMMNJIEKT BXOAMUT 3a-
psAHOE YCTPOMCTBO C Habopom
CbeMHbIX BWIOK AN 3NeKTpoce-
Teil pasnuuHbix cTpaH, USB-ka-
6enb Ans nepepfauM AaHHbIX Ha
KoMnbloTep, ABA Mepa-ykasartens,
Habop 3aLMUTHBIX NIEHOK ANs 3K-
paHa ¥ KOMMNAKT-GUCKM C MNpo-

rpamMMHbIM OGecneyeHnem U py-
koopcTBamm (puc. 1).

~ [lepBoe BneyatneHune

MepBoe, 4To OTMeYaelb, Heps
B pyku Recon, — ero Bec u 3pro-
HOMUYHOCTb. XoTs Recon u Becut
B Tpu pa3a Gonble 6biToBbIX KIK,
OJs CTONb 3aWMLEHHOTO YCTPOiA-
CTBa OH Ype3BblYaNHO Nerok.
bnarogaps BOrHyTbiM pebpam oH
noeanbHoO NIEXUT B pyKe, yaobHO
VOEpXKMUBaACb Ha NafoHM 3nac-
TUYHBIM PEMELLKOM.

Bneuatnaer apkuit u KOHTpacT-
HbIA aUCnaei C WUPOKUM YoM
0630pa. OH oTHOCKTCA K Knaccy
pednekTnBHbix  TFT-gucnnees,
MMEILLMX NYYLINe XapaKTepucTu-
KM 4uTaemoctu u3obpaxeHus
Npu NpPAMOM CONTHEYHOM OCBelLe-
HUKU. A ecnu BHeLHero ocBelle-
HUA, HA060POT, OKa3blBaETCA He-

[AOCTaTOYHO, TO ANS NOBbLIWEHMA
APKOCTU W300paANKEHNUA MOKHO
BKIIOYNUTL CBETOAMOAHYIO MNOA-
cBeTKy pucnnes. Ha takom awc-
nnee yaoOHO MpocMaTpuBaTh
6onblwue rpacduyeckne u3obpa-
XeHns u dannsl gaHHsix MNC.

CkopocCTb BbINONIHEHWS NPUIIO-
XeHun y Recon cTtana 3ameTHO
BbIlIE, YEM Y MPeAWecTBeHHUKOB,
Gnarogaps MCnonb3oBaHWUIO Mpo-
ueccopa ans KMK Intel XScale ¢
yactotoi 400 MMy, 6Gonblwomy
o6beMy NamMATU U HOBOI onepa-
LUMOHHOW cucTeme.

B ocHoBy KoHcTpykuuu Recon
MOJIOXEH MOAYIbHBIA MPUHLMM.
KMNK coctonT 13 Heckonbkux 610-
KOB: KOMMbIOTEPA, aKKYMyNATOp-
Horo mogyna PowerBoot BmecTe ¢
nopTamu BBOAA/BbIBOAA U 3aLMT-
Hoi Kpblwku CF-Cap, 3awmwato-
Wwei pJBa cnota paclupeHus

Trimble Recon
Gettig Sharkl Caide

Cmandapmuas KomMnaekmayus Recon
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cBepxy. Takas KOHCTpyKuMA no3-
BONISET B C/lyyae MNOBPEXAEHNUS
aKKyMynaTopa WIuM OAHOro W3
NOPTOB 3aMeHUTb TOJIbKO OfMH,
OTHOCUTENbHO HEZOPOroii, 610K
PowerBoot.

Ha nepepHiolo naHenb, Ans
6onblero ynobCTBA NpoCyWBa-
HUA 3BYKOBbIX (halinos, BbiBefe-
Hbl ABA fMHAMUKa. [Tpu BbINONHe-
HUM NONEBOW CbEMKU TFPOMKMeE
KOMaHAbl ¥ 3BYKOBOE COMPOBOX-
LeHue coObITUI 1 npeaynpexae-
HUA NO3BONAIOT M36aBUTLCA OT
He0b6X0AMMOCTU NOCTOSHHO CMOT-
peTb Ha 3kpaH KIK.

Crpyktypa namatu Recon cy-
LeCcTBEHHO OTAMYaeTcs OT 60/b-
wuHcta KMK ¢ Windows CE. Bce
NpuUNoXeHus, Gannbl u MHhopma-
ums CUCTEMHOTO peecTpa
Windows CE xpaHsTcs BO BCTpO-
€HHOW (N3W-NamaT1 uan Ha po-
MONHUTENbHBIX KapTax NMaMsaTy.
®n3w-namATh 3IHeproHesaBUCH-
Ma, No3ToMy cobpaHHble AaHHble
OCTAlTC B LENOCTM Jaxe npu
nepesarpyske, c6oe nuTaHus Uau
npu MOAHOW pa3psake Gatapeil.
OnepatvBHas namaTb MCMOMb3y-
eTcA ANA 3amycka nporpamm, a
TaKXe [N XpaHeHUA HEeKOTOPbIX
thaiinos 6asbl gaHHbIx OC. IT1a na-
MATb 3HEprosaBucuMma U 06bIYHO
MFHOBEHHO OYMWLWAETCA MpW OT-
cyTCTBUM muTaHuA. Ho u 3pechb
Recon umeeT pepKkyld BO3MOX-
HOCTb COXpPaHEeHUA COLEPKUMOro
03Y. Ecnu B TeyeHune 30 c ycneTsb
BO30OHOBMTL NUTaHUE (3aMEHUTD
aKKYMyNATOPHBIA MOJYb), TO BCe
paboTatoline NpUNOXEHUS W OT-
KpbiTble daiinbl faHHbIX OCTaHYT-
CA HENoBpeXAEHHbIMU.

C atum KIK reogesucty npak-
TUYECKN He NPUXOAWUTCA BOJHO-
BaTbCA 06 06beMe NamMsATH, OCTaB-
WeWnca Ans 3anucu noseBblX AaH-
HbIX. Recon cTaHpapTHO mocTas-
NAeTCA C ONepaTUBHOW MaAMATHIO
obbemom 64 MGaiT u dnsw-na-
MATbi0 128 M6aiiT, KOTOpbIX XBa-
TaeT Ha HeCKOJbKO [iHel 3anucu.
Ho npu HeobxoaumocTu 3TOT
06beM MOXHO ele 6onee paclim-
pUTb C MOMOLLbIO JONOSHUTENb-
HbIX KapT NaMATK.

- CBerHaAE)KHOE }eneso...

Camoe e rmaBHOe KayecTBO
Recon — ero ucknwuntenbHyio
HAleXXHOCTb — TPYAHO OLEHUTb C
nepsoro B3msAa. ITOT NMPOYHbIA
KOMMNbIOTEP NPEBOCXOAMUT KecT-
Kne TpeboBaHUA BOEHHbIX CMeLu-
buKauuit K ynapam, BuOpaumu,
LaBJIEHUIO, NOTPYKEHNIO B BOAY W
Temnepatype. OgHo npocToe ne-
peyucneHune 3KcnayaTaLuoHHbIX
xapaktepuctuk Recon Bnevamns-
eT: OH paboTaeT npu Temneparype
10 —30°C, noNHOCTLI0 HENPOHMLA-
eM ANl Necka W Nbiiu, BbIJEPXKK-
BaeT «KPaTKOBPEMEHHOe» Tpup-
LAaTUMWUHYTHOE MOrpyXeHue B BO-
Ay Ha ry6uHy 1 M 1 40 napeHmii
BbICOTH Gonee 1 M Ha XKECTKyto
NOBEPXHOCTb.

Mo npuHATOMY MeXAYHapoA-
HOMY CTAHLApTY 3aLMLLEHHOCTU
YCTPOWCTBA OT MPOHUKHOBEHMUS
TBEPAbIX NPEAMETOB U XULKOCTH
OH NOMYYWUN MOYTU MaKCUManb-
Hbll peiTuHr — IP67. Uudpa
«6» yKa3blBaeT Ha MOJIHYIO nblne-
HenpoHMLaemMocTb, a uudpa «7»
— Ha 3alMTy OT BPEMEHHOTO No-
rpyKeHus B BOAy. ITW xapakTe-
PUCTUKW HE CHUXAIOTCA Aaxe
nocne YCTaHOBKM BHYTPU KOM-
nbloTepa AOMONHUTENbHbIX KapT
paclWwmpeHus, NOCKONbKY OHMK
repMeTMyHO 3aluwatTca cne-
umanbHoi kpsbiwkoir CF-Cap c
BHYTPEHHUM KOJbLEBbIM YMIOT-
HUTeneM.

3JToi1 3uMOI 0COBbIX XONOAO0B B
MockBe He Habnopganocb, U ans
npoBepku paboTocnocobHOCTU
Recon Ha mMopo3e npuwnocb no-
LlepXaTb ero HecKoJbKO 4acoB B
XOJIOfUNbHUKE MpWU Temnepatype
—-25°C. lMonexan OH 1 B rPsA3HOM
cHery, u nop poxgem. Ho camoe
BOJIHYIOLLEe WUCMbITaHUE, KOTOPOe
OH TaKxe BbIAepXan C 4ecTblo —
3TO KymaHue B aKBapuyme

(puc. 2).

~ ... C HapgexHoi O0C u 6onb-
wum Habopom nporpamm

C HepaBHWUX MOpP KOMMbOTEPDI
Recon cTanu ocHawarbcs HOBOIA
onepauuoHHOW CUCTEMOW  OT
Microsoft Windows Mobile 2003

for Pocket PC. Hosas OC otnunya-
€TCA NOBLIWEHHOW CcTabunbHOC-
Tbl0O M CKOPOCTbIO BbIMONHEHUS
onepauuii, a Takxe yayylleHHON
NOLAEPXKOW HOBOW annapatypbl.
Kpome Toro, oHa cTana Gonee
yaobHOM M ans pa3paboTynKoB
M0, nockonbKy noO3BOAAET MC-
nojb30BaTb MHOXECTBO CTaH-
BapPTHbIX QYHKLMWIA.
OTKNMKHYBLWINCL Ha OypHBIil
poCT 6eCnpoBOAHBIX TEXHONOTHUIA,
Microsoft Bknwouuna B cocTas
Windows Mobile 2003 BcTpoeH-
Hyto  noppepxky Wi-Fi  w
Bluetooth. 3To 3Hauut, yto Te-
nepb MOXHO nepepasatb (aiinbl
Mexay ycTpoicTBamu 6e3 coeau-
HUTENbHbIX NPOBO/IOB U YCTaHOB-
KW BOMOSHUTENbHOTO MPOrpamM-
Horo obecneyenus. MpaBga, Ans
3TOT0 OHU [OMKHBI ObITb OCHALLE-
Hbl COOTBETCTBYlOWMM 060pyao-
BaHMEM, HanpuMep, KapTamMu pac-
wupenuns Wi-Fi unm Bluetooth.
Kpome Toro, HoBas Bepcus OC
BK/IIOYAET pacliMpeHHblit Habop
NpPUKNALHOTO MporpamMMHOro
obecneyenus Microsoft. Boinn
VYCOBEPLEHCTBOBAaHbI MeHemXKep
COEAMHEHUI ANA NOAKIIYEHMUA K
CeTsM, Mporpamma ans pabotsl ¢
3NeKTPOHHOW noyToit Inbox u
Gpay3ep Pocket Internet
Explorer; nosiBUAMCL BCTPOEHHbIE
VYTUAUTH AN NpocMoTpa u3obpa-
KEHWIt M pacno3HaBaHWA pyKo-
nucHoro Tekcrta. He 3a6biTbl
Pocket Word c Pocket Excel, a Tak-

Recon 8 abcontomHo snaxHol
cpede
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xe Bespecywmii Windows Media
Player. Ha komnbloTepe MOXHO
npocMaTpuBatb [OKYMEHTb B
topmatax PDF n PowerPoint.
[lobaBunacb nonesHas yTunu-
Ta Pocket Backup, nossonstouas
CO3AaBaTb pEe3epBHYI0 KOMWUIO
BCeil 3Hepro3aBMCUMOil NAMATK C
nomoLbio 0fHOT0 KacaHus. Mpu
«XONOJHON» nepe3arpy3ke ycT-
poiicTBa MoNb30BaTeNlb MOXeT
BbIOpaTh aBTOMATUYeCKOe BOC-
CTAHOBJIEHUE K 3HAYeHUAM napa-
MEeTpPOB, CyWeCTBOBABWMX NpK
nocnesHeM pe3epBHOM KOMUPO-
BaHUW. ECTb BO3MOXHOCTb 3anu-
CU HECKONbKUX pe3epBHbIX KO-
MUii, a TaKXe aBTOMATUYeCKoe Ko-
MUPOBAHME MO PAcNUCAHUIO.

-~ Camoe rnmaBHoe — Xopouiee
nUTaHue

Mockonbky atoT KMK 6bin pas-
paboTaH Ans pAUTENbHON paboThl
B noJsie, Npou3BofuTENb No3abo-
TWUNICA O HAfIEXKHOI CUCTEME MUTa-
HUA. Recon ocHaleH MOLWHbIM
akkymynstopom NiMH, KoTopblit B
CTaHAAPTHBIX yCnoBUsx obecne-
YMBaeT HenpepbiBHY paboTy
KNK B TeueHne 15-33 y. Tako#
WAPOKKIA BpeMeHHOW pasbpoc
CBSAI3aH C TEM, YTO KOMMbIOTEP UC-
nonb3yeT pasjiUyHble pPeXUMbl
npu pabote. Obuiee 3Hepromno-
TpebneHne cuUCTeMbl 3aBUCUT OT
3arpy3ku npoueccopa, Nogkito-
yeHus LONOJHUTENbHBIX
CompactFlash-kapT u, camoe
rMaBHOe, OT UCMOJIb30BaHMA NOJ-
cseTku. CBeToamnoaHas moacsert-
Ka COKpaliaeT Bpems paboTsl aK-

06MeH OaHHbIMU C OQYUCHBIM KOMNbIOMepoM

KyMynsTopa NnpyMepHo B ABa pa-
3a. imeHHo no3Tomy npon3Boau-
TeNb PeKOMeHAyeT OTK/YaTh ee
npu paboTe BHE NoMelleHUi, a
npu paboTe B yCNOBUAX HEQOCTA-
TOYHOrO OCBeLleHUA OTPeryanpo-
BaTb €e MPOAOMIKUTENbHOCTD M
MHTEHCUBHOCTb.

KoHeuHo, Bpems pabotsl KMK
3aBUCMUT 1 OT TeMNEepaTypbl OKpy-
Xatouwen cpefbl. MNpu Temnepary-
pe Huke —20°C eMKOCTb aKKyMy-
naropa nagaet Ha 30-70%, a Bpe-
M paboTbl yMeHblaeTcs Ao
5-10 4 (onATb-TakM B 3aBUCHUMO-
CTU OT UCNO/Nb30BAHUA NOLCBET-
kn). TeM He MeHee, 3TO camast Bbl-
COKas XxapaKTepucTuKa Cpeau
KNK, cywecTByowmnx B Hacros-
Liee BpeMsa Ha pblHKe.

AKKYMyNATOpHLIA ONOK 3aps-
)KaeTcA OT CETU NepeMeHHOro To-
Ka Kak BHyTpu camoro KIK, Tak u
OTLEeNbHO OT Hero. 3a 5 4 3apaaKu
aKKymynaTop HabupaeT okono
50% eMmKocCTH, @ nonHasa 3apsagka
3aHumaet okono 12 4. XoTa 3g-
(heKkT NamMATU NPaKTUYECKM OTCYT-
CTBYET, TEM He MeHee NpoM3BOaU-
Tenb peKoMeHAyeT NepuofnyecKkm
MPOBOAMUTL LMK MONHOW 3apaf-
KW-pa3pagku.

Korpa, npumepHo uyepe3 pBa
roga 3Kcnayatauuu, akkymyns-
TOp BblpaboTaeT CBOW pecypc,
noTpebyeTcs 3aMeHUTb TOJIbKO
cbeMHbIn moaynb PowerBoot, yto
Nerko cAenatb W B MoOJeBbIX YC-
NOBUAX.

A 4TO penatb, eciv HeT BO3-
MOXHOCTW 3apsAANTb aKKyMyns-
Top? B 3ToM cnyyae nogoiiget po-
nonHUTENbHbIN  Moaynb  AA
PowerBoot ans pa6oTbl OT 06bIY-
Hblx 6aTapeek Tuna AA. OH nerko
YCTaHaBNMBAETCA Ha MECTO aKKy-
MyYNIATOPHOTO MOAyNs U obecne-
umBaeT Recon anbTepHaTUBHBIM
MCTOYHMKOM MUTAHWA C BOMbWKUM
CpoKkoM xpaHeHusa. LlenoyHbix
anemeHToB AA XBaTUT NpubAN3M-
TeNbHO Ha 8 4 paboThl, a AuUTUe-
BbIX — Ha 16 u.

~ Bo3moxkHocTM cBA3KM M pac-
wmpeHus

YpayHas KoHcTpykumsa KIMK
NO3BONSET COEAUHATL €ro Co

MHOXeCTBOM pas3fiMYHbIX VYCT-
POWCTB 1 NCMONBL30BATb B Pa3HO-
00pa3HbIX MOOUIbHbIX NPUNOXKe-
HUAX.

Bce noptbl BBOAA/BLHIBOAA Y
Recon HaxoAsTcs B CMEHHOM MO-
pyne PowerBoot. B otmnuume ot
«KoMHaTHbix» KK, noptel vy
Recon coOOTBETCTBYIOT NPUHATHIM
MPOMbIWAEHHBIM  CTaHAApTaM
(nocnepoBarenbHblii RS-232 nopt
9-pin D u USB-nopt Type A). Mo-
cnefoBaTeNbHblii NOpPT yaobeH B
noneBblX YCNOBUAX U [OCTaTOYHO
WMPOKO UCMONb3YETCA B pasiny-
HOM noNeBOM 060pPYAOBAHUM.
BoicTpbit USB-nopT ncnonb3yet-
Cs, B OCHOBHOM, A1 CBA3U W 06-
MeHa AaHHbIMW C O(UCHBIM KOM-
nbtoTepom (puc. 3).

B BepxHel yacTtu KomnbloTepa
pacnonoXeHsl ABa CNOTa, Npea-
Ha3HayeHHble AN YCTAHOBKM
KapT pacwupenus dopmata
CompactFlash (CF Type I n CF
Type II). 310 MOryT 6bITb, HaNPHU-
Mep, KapTbl JONONHUTENbHO na-
MATW, 6GecnpoBOAHON CBA3U, U
paxe, GPS-kapTbl. OHM repme-
TUYHO 3awmweHsl Kpbiwkon CF-
Cap co cneunanbHbIM KONIbLLEBbIM
yNI0THUTENEeM, KOTOPbIA npepfo-
XpaHAET KapTbl OT BOfAbI, rps3u
UAK NbiNK.

B HoBo# Bepcun OC komnbioTe-
pbl Recon noagepxusaiT Gec-
npoBofHble TexHonorun Wi-Fi u
Bluetooth. Wcnonb3ys ctaHpapt-
Hyto CF-kapty c Bluetooth, kom-
nbtoTep Recon moxet 6e3 wuc-
nosb30BaHMA Kabeneit cBA3bI-
BaTbCsA, Hanpumep, C COTOBLIMW
TenetoHamu, obecneynBas MrHo-
BeHHoe nopknoyeHne K WHTep-
HET U 3NeKTPOHHOW noyte. Mox-
HO COEAMHATLCA U C APYrUMM ne-
pudepuitHeiMU  yCTPOACTBaMM,
nogaepxusatowmumu Bluetooth: ¢
MOPTaTUBHLIMU MPUHTEPAMMU, pY-
TMMU KOMNbIOTEPAMY, 3 TAKXKE NOo-
nyyaTtb Joctyn K 6ecnpoBofHbIM
NOKaNbHbIM CETAM.

YcTaHOBNEHHAas B OAHOM W3
ABYX CompactFlash-cnotos
Recon, Bluetooth-kapTa no3sso-
NAET COEAUHATLCA C NPUEMHUKOM
GPS 1 BbINONHATL CbeMKY 0€3 Ka-
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6ens. Yun Bluetooth notpebnser
Mano 3HepruM U He OKasblBaeT
CYLLECTBEHHOIO BUAHUA Ha Bpe-
M5 pabotbl Recon.

[ns yctaHoBku CF-kapT 60nb-
wero pasmepa (Hanpumep: GPS,
Wi-Fi unu 6ecnposogHoro moge-
Ma) npepycMoTpeHa  fpyras
kpbiwka Extended CF-Cap. OpHa
ee yacTb kpenutcs Ha Recon u
no3Bonsier 6bICTPO yCTaHaBAU-
BaTb U CHUMaTb KapTbl.

~ BBop nHopmaumm

Co3patenn Recon oTkaszanuch
OT YCTaHOBKM MOAHOW ancaBut-
HO-UN(DPOBOW KNaBUATYpbl, 4TO
NO3BOIMNO NONYYUTb CaMblil ner-
KUA W MWUHUATIOPHbIA NoNeBoW
KMNK, xoTa n Heckonbko orpaHu-
410 BO3MOXHOCTU N0 BBOJY TeK-
cta. OpHaKo 310 He ABnseTCA ce-
pbe3HOoN npobnemoit gns cospe-
MEHHOro reofesncra, 3aHumato-
Lerocs noneBbiM KOAMPOBAHUEM
06bEKTOB, MOCKONbKY OH UCMONb-
3yeT 3apaHee NOATOTOB/EHHbIE
61bNMOTEKN ONUCAHUN 0OBEKTOB
M B MONEBbIX YCNOBUAX MPOCTO
BbIOMpaeT 3HaYeHUs U3 rOTOBOrO
cnucka.

Beog uHdopmaumu u ynpasne-
HWe BefeTCA C MOMOLbI CeMu
KHOMOK, CEHCOpPHOro Aucnnes u
BUPTYaNbHOM KnaBuatypsl. Kpome
TOro, CyWecTByeT Mnporpamma
Transcriber, koTopas «NoHUMaeT»
TEKCT, HaNWUCaHHbIA OT pyKW Nps-
mo Ha pucnnee KMNK (npasaa, no-
Ka TONbKO MO-aHmniicKn).

Xopolwo ocsA3aemMble KHOMKK
LOCTaTO4HO 60MbLIKMX pa3MepPOB W
CO 3HAYUTENbHBIMU MPOMEXKYTKA-
MU MEXAY HUMU MO3BONAIT pa-
6oTaTb, He CHMMas nNepyaTok
(puc. 4). KHonkamum MOXHO
BKJIIOYMTL YCTPOWCTBO, nepeme-
WaTbCA MO MEHIO U NepeKioyaThb-
CA Mexay 3ajayamu. A Ha ceH-
COPHOM AMChIee C MOMOLbIO Ne-
pa MOXHO HaXumartb Ha npo-
rpaMMHblE KHOMKW 1 BBOAMUTb Jt0-
6oV TEKCT UM Yucna Ha BUPTY-
anbHOW Knasmartype.

~ Ypo6cTBO paboThbi

3aKoH4YMB nonesbie paboThl,
He TpebyeTcs BO3BpaWaThCs Ha

6a3y Ans «nepekayku» cobpaH-
HbIX [aHHbIX. WX MOXHO cno-
KOMHO OTNpaBMTb MO 3NEKTPOH-
HOM no4Te, U NO HEeN Xe nony-
YMTb KaTanor KOOPAWHAT U 3aja-
HWe pns cnepylolero obbekTa.
Mpu xenaHun MOXHO BLINTM B
WHTepHeT u y3HaTb, Hanpumep,
norogy Ha 3aBTpa. [na 3toro
Heobxoaumo coeauHuts KMK c
MOOUNBLHBIM TenepoHoM
(puc. 5) Mnu NpocTo yCTaHOBUTD
BHYTPb HEro [OMNOJHUTENbHYIO
kapty GSM/GPRS.

bnarogapa wucnonb3oBaHuio
OTKPLITOM U CTaHAApTHOM nnar-
thopMbl MOXHO YCTaHaBIMBaTb
pa3Hoo6pa3Hoe nporpammHoe
obecreyeHune, COBMeCTUMOE C
BepCcUen onepaLuoHHON cucte-
Mbl, ycTaHoBneHHoi Ha KIK. Mpo-
CTO nepeyncnlo Te reofesmnyec-
KWe mporpammebl, KoTopble Obliu
YCTaHOBJNEHb! U PaboTaOT Ha MO-
em 3k3emnnspe Recon: Trimble
Digital Fieldbook, GPS
Configurator u TerraSync (Trimble
Navigation), Survey Pro (TDS),
DCTools (GeoNav). C ux nomouybio
MOXHO YNpaBasTb U 3anucbiBaTh
MH(opMaLMIo, NONYYEHHYIO C No-
MOLLbIO GONMbLUMHCTBA CyLLECTBY-
OWNX TeOAe3NYECKUX WHCTPY-
MEHTOB, KaK 3JIEKTPOHHbIX TaXeo-
MeTpoB, TaK U CMYTHUKOBBIX NpU-
€MHUKOB.

MoxHO ycTaHOBUTL Apyrue
nonynapHsble nporpammbl —

Paboma c Recon 8 3uMHUX ycn0BUAX

ArcPad (ESRI) unu OziExplorer
(Des and Lorraine Newman), a
TaKKe COOCTBEHHble cneuuanu-
3MPOBAHHbIE MPUIOXKEHUA, ANA
CO34aHUs KOTOPbIX HA Npuiarae-
MOM KOMNAKT-ANUCKE UMEETCA WUH-
CTpyMeHTapuit  pa3paboTyuka
M10. W, koHe4yHO e, OrpomHoe
KONMYECTBO Urp Ha cnyyan pau-
TeNbHbIX Nepee3fos ¢ 06beKTa Ha
00ObeKT.

HekoTopble nonesHele npu pa-
60Te B nosie NPUHAANEKHOCTU He
BXOAAT B CTaHAAPTHbIA KOMNAEKT
Recon u ux HyXHO 3aKasbiBaTb
otaensHo. [ina yctanosku KIMK Ha
WTaTMB WM Ha BELLKY CYLLeCTBY-
0T CreumanbHble KPOHLWTeRHEI, a
AN UCMOMb30BAHNA BO3MOXKHOC-
Teil 6ecnpoBoAHOI CBA3M Heob-
XOAWUMO NpuoBpecT cooTBeTCT-
Bylowue CF-kapTbl B lo6OM Mara-
3MHE KOMMbIOTEPHBIX NpUHafA-
NexHocten. Takxe Aas NUTaAHUA U
3apALKW YyCTPOMCTBA OT NPUKYPU-
BaTens MOHAafoOMTCA cneumanb-
Hblil Kabenb.

B HacTosLwwee Bpems Recon saB-
NAETCA OAHWM M3 CaMbX 3alyu-
LEeHHBIX, NErKnUX, MUHWUATIOPHbIX 1
MOLLHBIX KOMMbIOTEPOB Ha PbIHKE
nonesbix KMK.

Mepedaya danHbIX 8 cmaHdapme
GSM/GPRS

RESUME

A design of the Recon PC is
given. This computer is widely
applied for field geodetic meas-
urements using satellite receivers
and electronic tacheometers. A
description is given for the soft-
ware capabilities, and the meas-
ured data input/output features.
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®OTOrPAMMETPUYECKUE CKAHEPDI

C.B. OnenHuk (HMMN «leocuctemay, BunHuua, YkpanHa)

B 1991 r. oKOH4YMN BUHHMUKMA NOAUTEXHUYECKUIA WHCTUTYT NO CNELMANbHOCTU «aBTOMATUKa U
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HacToAwee Bpema — 3amectutens gupektopa HIM «leocucremax.

- MCTOpMﬂ BO3HUKHOBEHUA

MNepsbie mopenn dhotorpammer-
pUYeCKMX CKaHepoB [ KOMMep-
4ecKoro WCnonb3oBaHWA MNOSABM-
nncb B Havane 1990-x rr., Korga
pa3BuTHE KOMMbIOTEPHON TEXHM-
KW co3[,ano npeanochiiku fns ne-
pexofa OT aHanuTU4eckon toto-
rpammeTpun K LudppoBoii. 3apo-
AVBLWNCb B HeApax yHWUBEpPCUTET-
CKux nabopatopuit, Ludposas
thoTorpammeTpuA B TeyeHWe He-
CKONIbKMX NeT NofHANach fO npo-
MbIWWAEHHOrO YPOBHSA, NOCTaBUB
BO MaBy yrna Bonpoc obecneye-
HWA BbICOKON TOYHOCTM MpPU CKa-
HUPOBAaHUW MaTepuanoB as’po-
CbeMKMU.

MepBble Mojenn CKaHepoB
NO3BONANM BbIMONHATL NUWb Yep-
HO-6enoe uAM TPeXnpoxofHoe
LUBETHOE CKaHWPOBaHWE OAMHOY-
HbIX CHUMKOB, U UMENu JOBOJIbHO
CKPOMHble pafiMoMeTpuyecKkne xa-
pakTepuctuku. Tem He MeHee,
MMeHHO coTorpammeTpuyeckune
CKaHepbl BeAyllnx Npou3BOAUTE-
Neil, Takux Kak Leica Geosystems
(Weeituapus) u Zeiss (fepmaHus),
obecneynBas BbICOKYIO reOMeTpU-
YeCKyto TOYHOCTb B 2—3 MKM, N03-
BONUAN LMGPOBOI hoTOrpammer-
puu BbIATU M3 nabopaTtopuit B pe-
anbHoe npou3soactso. W 310
MPUTOM, 4TO CTOMMOCTb TaKNX CKa-
HEpOoB JOCTUrana HeCKONbKMUX CO-
TeH TbICAY AONNAPOB.

NmeHHO BbICOKas CTOMMOCTb
Cneunan3MpoBaHHbIX CKaHepoB
nopoauna B CBOE BpeMA Maccy
AMNCKYCCUI O BO3MOXHOCTM Npu-
MEHEHUA MeHee [OPOroCTOAWMX
nonurpatuyeckux n gaxe «ObiTo-
BbIX» CKaHepoB B (hoTOrpammer-
puuyeckom npoussopcTse. [1puH-
LMNUanbHas BO3MOXHOCTb TaKOro
MCnoNb30BaHMA B HacTosALLee Bpe-
MAl OYEBU[JHA, N TEXHONOrUK Mpo-

rpaMMHOI KanuOpoBKW AelcTBu-
Te/IbHO MO3BOAAIOT YCTPAHATH CU-
CTEMATUYECKYI0 COCTaBAAIOLWYIO
NOrpewWwHoCcT CKaHMpoBaHus. Tem
He MeHee, CllyYanHble 0CTaTOYHbIe
NOrpewwHoCT! NPUHLUNUANBHO He
Lal0T JOOUTbCA HA TaKMUX CKaHe-
pax reoMeTpUyecKoi TOYHOCTU
Bbiwe, yem 10 mkm. [a u cTomu-
MOCTb NpoeccuoHanbHbIX NOu-
rpaduMyecknx CKaHepoB 4acTo
OKa3blBaeTca COM3MepuMa Co CTo-
MMOCTbIO MAafWux mopenei ¢o-
TOrpaMMeTpuyecKkux CKaHepos.
PeanbHas TOYHOCTb CKaHepoB
ctoumocTteio go 10 TbiCc. pon.
06bIYHO JIeXUT B Npeaenax
20-50 MKM, HeCMOTps Ha BCe Npo-
rpamMMHbIe yXULLPEHUSA.

Yacto paxe TakoMm TOYHOCTH
OKa3blBAeTCA AOCTaTOYHO ANA He-
KOTOPbIX NPUMEHEHUH, Hanpumep,
Npu CbeMKe HebOMbLWUX TEPPUTO-
puii. Ho B 0bwem ciyyae Kaxablit
MWUKPOH NOTEPAHHON TOYHOCTU
BfleyeT 33 060/t (hUHAHCOBbIE U3-
LEPXKU, CBA3aHHbIe C Heusbex-
HO HEeoOXOAMMOCTbIO yBennye-
HUA MacwTaba 3aneta. bonee
KPYMHbIiA MaclwTab He TONbKO yBe-
JINYNBAET CTOMMOCTb 3a/eTa, HO
TaKXe MOBbIlLAET TPYA0EMKOCTb U
CTOMMOCTb nochegylolein obpa-
GOTKM 33 CYET YBENUYEHUS KONN-
yecTBa CHUMKOB U Tpebyemoit no-
NeBOM NOATOTOBKM HA efuHULY
nnowaau.

~ TouHOCTb U ele Pa3 TOYHOCTb

3a cyeT yero e pocTuraetcs
TaKkas CylWecTBeHHas pasHuua B
TOYHOCTU MeXay hoTorpaMmeTpu-
YecKMMU U OOBbIYHBIMM CKaHepa-
mu? [leno B ToM, 4To choTorpamMme-
TPUYeCKMe CKaHepbl MCMoNb3yioT
BbICOKOTOUYHblE [aTYUKW NUHEN-
HbIX MEepeMeLieHnin U cepBonpu-
BOJbl C 06paTHOM cBA3bl0. [laTunk

JIMHEWHbIX nepeMeleHnii nmeet
paspewenune 0,5-1,0 MKM u ra-
pPaHTUPOBAHHYIO  TOYHOCTb B
2,0-3,0 mkm. CepBonpusog uc-
nojb3yeT NpPeLu3nOoHHbIN [BUra-
TeSlb NOCTOSHHOMO TOKAa C MUKPO-
MPOLECCOPHBLIM  KOHTPOJIEPOM,
MO3BONAIOWUMM OTCNEXNBATL U OT-
pabaTbiBaTb MUKPOHHbIE OTK/IOHE-
HUA B NEpeMelLeHnn.

NMeHHO npuMeHeHUe TaKux
LOPOroCTOAWMX KOMMNOHEHTOB W
[aeT pasHuLy B TOYHOCTM (a Tak-
e B CTOMMOCTM) MO CPAaBHEHMIO C
006bIYHBIMU CKAHEPAMU, UCMONb3Y-
oMM 6onee fielleBble WArosble
ABuratenn 6e3 [aTYMKOB 06part-
HOM CBA3MN.

OpHako onpegensawwmm dak-
TOPOM TOYHOCTU ABNAETCS TEXHO-
norua u3rotoBneHus. KoHCTpyK-
TMBHO  (hOTOrpamMMeTpUYecKui
CKaHep 0053aTeNlbHO MMEeT Mac-
CMBHOE OCHOBAHWE, HanpaBnsto-
e M3 cneuuanbHoil cranu, ob-
paboTaHHble U BbICTABNEHHbIE C
BbICOKOI TOYHOCTbIO, MpeLn3noH-
Hble NOAWMNMNHUKK U T. .

OTpenbHOro ynomMuHaHuA 3a-
CNYXXMBAET ONTMKA, Befib NOKa3a-
TenU AWUCTOPCUM Yy CTAHAAPTHbIX
«ObITOBbIX» 0OBEKTUBOB UCUYUCNA-
I0TCA [eCATKaMU MUKPOH. MoaTo-
My B (hOTOrpaMMeTpUYECKUX CKa-
Hepax MCnonb3ylTca [LOPOrocTo-
Alne 0OBLEKTUBLI C Manoi auc-
TOpCUeit, yalle BCero — 3epKalb-
Hble.

~ CtaHoBneHue

Yxe K cepegure 1990-x rr. Ha
pbiHKe  doTOrpaMMeTpuyecKux
CKaHepoB MOABNAKTCA HOBblE
NPOU3BOAUTENN, MHOTUE W3 KOTO-
pblX OMYCKAlOT NAaHKY LieHbl 3Ha-
4nTenbHo Huxe 100 Toic. gon. 310
Takune komnaHuu kak Vexcel (As-
ctpua-CLLUA), Wehrli and Assoc,
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Inc. (CLUA), HNN «feocuctemax un
ap. K koHuy 1990-x rr. ckaHepsl
NPaKTUYeCKU BCEX BblleHA3BaH-
HbIX npou3BoguTeneil obecneyu-
BalOT OAHOMPOXOLHOE LBEeTHOe
CKaHWpoOBaHMe M BO3MOXHOCTb
CKaHWpoBaHus GuNbMOB C pyuy-
HOM WAX aBTOMATUYECKOW nepe-
MOTKOW. [eomeTpuyeckas Tou-
HOCTb TaKMX CKaHepoB, Kak npa-
BUJIO, HE HUXE YeM £3 MKM, a pas-
pelarolas cnocobHOCTb He Xyxe
10 mkMm. lNosBneHue cKaHepoB C
aBTOMATMYECKON  NepemMOTKOM
no3Bo/naO elle 6onee NOBLICUTL
3t eKTUBHOCTb M ONEepaTUBHOCTb
06paboTku 1 fano cepbesHoe Ao-
NONHNUTENbHOE NpenMyLecTBO Mo
CpaBHEHMIO C nonurpauyecKnmm
ckaHepamu. [lpakTuuyecku, Bce
KpynHble KOMMNaHWK, BbINOMHA-
Wue 6onblume obLEMBbI a3pochbe-
MOYHbIX PaboT, UCMONb3YIOT TaKue
ckaHepbl. Hebonblwue dpupmbl, 3a-
HUMalLMeca B OCHOBHOM (hOTO-
rpaMMeTpuyeckoint 06paboTKoil U
3aKa3blBaloLMe 3aNeTbl Ha CTOPO-
He, 4acTo NpPeAnoYuTaT MeHee
AOpOrocToslMe CKaHepbl C pyy-
HOW NepeMoTKOW.

~ CuTyauua B HacTosAlee Bpe-
mA

HecmoTps Ha noscemecTHoe
paseuTue uudpoBoN oTorpam-
MeTpuu, Habnogaemoe B nocnes-
HUe rofbl, CEpUItHBIX MPON3BOAN-
Teneit  oTOrpaMmMeTpUYECKUX
CKaHepoB MOXHO COCYMTaTb MO
nanbuam ofHoW pyku. B otnuuue
OT UMPpPOBLIX (hOTOrpaMmmeTpuye-
CKUX CTaHLMii, KOTOpbIX B Mupe
CylLecTBYIOT fiecaTku. B HacTos-
Liee BpeMS Ha pblHKe npefcTaBne-
Hbl BCEro HECKONIbKO KOMMepyec-
Kux mopieneit hotorpammeTpuyec-
KMX CKaHepoB, pasnuyarnlimuxcs
Mo CTOMMOCTU N OCHOBHbIM XapakK-
Tepuctukam. Haubonee wu3BecT-
Hble U3 HUX NpUBEAEHbI B Tabaun-
ue.

PaccmoTtpum Gonee noapoGHO
napaMmeTpbl, U3J0XEeHHble B Tab-
NULE, N UX BAUSHUE HA NOTpeOu-
TeNbCKME CBOMCTBA CKaHepOB.

~ Tun ceHcopa

bonbwuHCTBO CKaHepoB uC-
MOJIb3YIOT NIMHENHbIA CBETOYYBCT-
BUTENbHbIA  AaTynK  (UBETHYIO
N3C-nuHeiiky), cocToAwMn 13 He-

CKOJIbKMX ThICAY 371€MEHTOB (MUK-
cenen), paamepom 5-10 MKM Kax-
abii. Wwupuna M3C-nuHeiikn on-
pepenseT nojocy Ha CHUMKe, KO-
TOPYIO CKaHep crnocobeH OTCKaHU-
poBatb 3a oguH npoxogd. Mcnonb-
30BaHMe naowagHoro toTonpu-
emHoro 3nemeHTa (M3C-matpuibl)
no3BONAET CYLWECTBEHHO YCKO-
pUTb MpOLEeCC CKaHMPOBAHMUA, O~
HaKo TpebyeT 6osiee MOLLHOTO OC-
BETUTENS W noBblwaeT Tpebosa-
HUA K €ro Kanuobposke.

~ Gopmar

CTaHpapTHbIM [na CKaHepoB
ABnseTcA Gopmar Kagpa, pasme-
pom 230x230 MM (wupuHa dunb-
Ma 240 mm). HekoTopble mopenu
NO3BONAIT CKAaHMPOBATb CHUMKM
Gonblero dopmata, BNAOTH AO
320x470 MM, Hanpumep, CKaHep
DeltaScan-470 (HMN «leocucre-
May). [laHHbIli cKaHep cneuuans-
HO npeAHa3HayeH ANA WWPOKO-
(hOpMaTHbIX KOCMUYECKUX CHUM-
KOB.

~ CkaHupoBaHue punbma

ABTOMaTHMyeCKoe CKaHMpOBa-
Hue dunbMa ABNAeTCA KpaiHe no-

XapaKTepuCTMKM OCHOBHbIX Mogenen (hoTorpaMmeTpMYECKUX CKaHepoB

Mpoussogutenn
Mopenb
Tun cencopa

®opmar, mm
CkaHupoBaHue hpunbma

MakcumanbHbIn guameTp
¢unbma, Mm

lfeomeTpuyecKas TO4HOCTb
(CKO), Mkm

MuHUManbHbIi pa3mep
NUKCeNs, MKM

Papnomerpuyeckoe
paspeweHue, 6ut

AvnanasoH naoTtHocten, D
Ocsetutenb

06beKTUB

CkopocTb cKaHupoBaHus (4/6)
CKopocTb CKaHUpoBaHuA (LBeT)
Wndopmauus B UHTepHeT

Leica Geosystems Z/1 Imaging
DSW600 PhotoScan
N3C-matpuua N3C-nuneiika
2000x3000x10pm 3x5632x7pm
260x260 275x250
aBToMar aBTomar

194 194

<2 <2

4,5-22 7

(c warom 3 mMKm)

12 10

>2,5 2,5
KCeHOHoBas CTPo6o- ranoreHHas
cKomMyeckas namna namna

JINH30BbIN
Schneider 120 mm

2 MUH npu 12,5 MKM
5 MuH npu 12,5 MKM
www.dataplus.ru

3epKanbHbI
Carl Zeiss

<6 MWUH npu 14 MKM
<6 MUH npu 14 MKM
imgs.intergraph.com

Vexcel
UltraScan 5000

N3C-nuHelika
3x6000x12pm

265x252
aBTomar

194

12
35

NIOMUHUCLIEHTHaA
namna

JINH30BbIN

16 muH npu 10 MKM
8 MUH npu 15 MKM

www.vexscan.ru

HMNN «leocucrema»
DeltaScan-5

N3C-nuHeiika
3x5120x8um

260x260
aBTomar

168

12
2,7

MOLLHbIE
CBETOAMOpI

3epKanbHbIi
«ApceHan»

6 MUH nNpu 16 MKM
15 MUH npu 16 MKM

www.vingeo.com
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Ne3HOW BO3MOXHOCTbIO NMpU 3Ha-
YuTeNbHLIX 0ObEMax CKaHMpOBa-
Hua. [lockonbky paccTosHue
MeXAy Kaapamu @uabma He no-
CTOAHHO, TO CUCTEMA aBTOMATUYe-
CKOW NepeMOTKM [OMKHA WUMeTb
(yHKLMIO MOMCKA Kpas CHUMKA,
onpefeneHna Mponyckos u T. A.
UncdpoBble CHUMKKM, OTCKAHUpPO-
BaHHble Ha CKaHepe-aBTOMarte,
MMeIoT OfJMHAKOBbIe OTCTYMbI, YTO
3HauYNUTeNbHO YCKopAeT nocnegy-
oLyl npoueaypy aBTOMaTMyec-
KOro BHYTPEHHEro OpueHTMpOBa-
HuA. Kpome TOro, ckaHep-aBTomar
MOXeT aBTOMaTM4YeCKM BbINOA-
HUTb BbIOOPOYHOE NpeaBapUTENb-
HOe CKaHWpOoBaHue BCero gpunbma
WK ero 4actu ona onpepeneHus
ONTUMaNbHbIX NAPaMETPOB CKaHM-
poBaHus.
®oTorpammeTpuyecknin  cka-
Hep-aBTOMaT  cnocobeH  3a
20-30 y 6e3 BMeLlaTeNbCTBA OMNe-
patopa OTCKaHMpoBaTb GuUNbM,
copepxauwmin okono 300 CHUMKOB,
pa3mepom 240x240 mm.

~ MaKcumanbHbIN
¢unbma

Anamertp

CraHaapTHbIA QUNbM, WUPUHO
240 MM, UMeeT JJiHy 76 M 1 ana-
meTp 132 mm. Takoii hunbm copep-
XuT okono 300 cHumKoB. ®Puibm
VOBOEHHON ANUHbI UMEEeT auameTp
194 mm v ganHy 152 m. B 3aBucu-
MOCTY OT TOJILLMHBI NAEHKU 3TW No-
KasaTeau MOryT U3MEHATHLCA.

- l'eomerpwaecxaa TOYHOCTb

flBnseTca OCHOBHbIM mapameT-
pOM CKaHepa, KOTOpbIN onpeaens-
eTCcA MpW MOMOLWM cheunanbHOM
KOHTPONbHON CeTKW, HaHeCeHHOM
C MUKPOHHOW TOYHOCTbIO Ha CTEK-
NIAHHYI0 NNacTuMHy. B pesynbrate
n3mepeHus (06bIYHO aBTOMATUYE-
CKOT0) HECKOJIbKUX [eCATKOB Kpe-
CTOB Ha OTCKaHWPOBAHHOM 1300-
paXeHUU CceTKM onpepensercs
cpeAHeKBagpaTMyeckas norpew-
HOCTb CKaHMpoBaHMA. Y coBpe-
MEHHbIX CKaHepoB 3Ta MorpeL-
HOCTb HE MPEBbIWAET +2 MKM AN1s
KaXXAoN KOOPAMHATHOM OCH.

~ MuHMManbHbIA pasmep NuUK-
cens

Mpu MCMoNb30BAHMM 3epKab-

HOTO 0ObLEKTUBA, 0OLIYHO MMelo-
wero ysenuyeHue 1:1, MuHumans-
Hblil MMKCENb COBNAJAET C pa3Mme-
pom nukcena MN3C-ceHcopa. Ha-
npumep, 7 MKkM y PhotoScan unn 8
MKM y DeltaScan. [Jpyrue pasme-
pbl, KpaTHblE MUHUMANbHOMY, MO-
JIY4aAKTCA C NOMOLLbIO LLMPOBOrO
CNOXEHUA W YCPefHEHUs UCXOp-
HbIX MuKcenen. Tak, yeTbipe 8-Mu-
KPOHHbIX nukcens (2x2) fapyt B
pe3ynbrate ofuH 16-MUKPOHHbIA.

Mpw 3TOM He NPOUCXOANT NoTe-
pu KayecTBa M300paxkeHus, Tak
KaKk  BMeCTO  WMHTepnonsauuu
(BCTaBKM HOBbIX nuKcenen) Bbl-
nonHseTcs obpaTHas onepauus
(ycpenHeHue), koTOopas MOMUMO
BCEro NPOYEro CHUXaeT LWyM 130-
GpaxeHus.

[pyrue pa3mepbl, HeKpaTHble
MUHWUMaANbHOMY, MOTYT BbITb NONY-
YeHbl TONILKO B pe3ynbTate npo-
rpaMMHOro nepecyeta (pecamn-
nuura). Mpu 3Tom Bcerga npowc-
XOAWT onpefeneHHas noteps Ka-
YecTBa MCXO[HOTO U300paKeHMs.
[ns ycTpaHeHus gaHHoi npobne-
Mbl HEKOTOpble CKaHepbl UMerT
ONTUYECKYI0 CUCTEMY C U3MEHse-
MbIM YBENMYEHUEM, KOTOpAsA NO3-
BOJIAET HACTPOUTb CKAHEep Ha Jilo-
6oit «6a30BbIN» NUKCENb.

HepoctaTkoM Takoro metopa
ABnseTcs HeobXoAMMOCTb MUC-
nob30BaHUs IMH30BbIX 0OBEKTU-
BOB BMECTO 3epKaibHbIX, YTO BHO-
CUT JOMNONHUTENbHbIE UCKAXeHUA
(mucTopcus, abeppauus), U CHu-
)KaeT peasnbHyl0 pa3pelarnlyio
CNOCOBHOCTb CUCTEMBI HAa Manbix
KOHTpacTax.

B npakTtuyeckoi pabote Kpai-
He pefiKo UCNoNb3yeTCs CKaHWpo-
BaHWE C MUHUMaANbHLIM Pa3MepoM
nukcens. O6blYHOE 3HaveHue
NUKCeNs CKaHMPOBAHWA Ans yep-
HO-6efibiXx CHUMKOB COCTaBAsET
12-24 MKM, a ans UBETHbIX —
16-32 mkM. CpepHekBagpaTuyec-
Kas owubKa, BHOCUMAs B nocie-
Jyiolne M3MepeHus 3a CYeT guc-
KpeTusauum, coctaBnset 1/4 pas-
Mepa NUKCens, Tak YTo ANs Bbille-
VKa3aHHbIX MUKCeneil OHa COMU3-
MepuMa C OWMOKO HaBEeAEHUS U
ono3HaBaHuA oneparopa
(4—6 mMKM).

~ Papnometpuyeckoe paspe-
weHue

Momumo reomeTpuyeckoi guc-
KpeTu3zaumum (pa3mep nukcens)
CKaHep TaKXe BbINOJHAET pajuo-
MeTpUyecKoe KBaHTOBaHMe, T. €.
“3mepseT u nepesofuT B Lupo-
BOW BWA APKOCTb B KAXAOMN TOYKE
n306paxeHus.

Yem Gonblie 6UT ucnonb3yetcs
npu nepesope B LMGHPOBON BUA,
Tem Gofblie rpafauunii ApKocTy
(nnu uyBeta) cnocobeH pasnnuuTL
ckaHep. Tak 12-6uTHoe pa3spelue-
Hue cooTtBetcTByeT 4096 rpapga-
umsam, 10-6utHoe — 1024 u 7. O.
Bbicokoe paspelueHne nossonsert
6e3 notepb CKaHWpOBaTb Mano-
KOHTPACTHble CHUMKM, BbITATNBATb
nHdopmaumto B TeHax u ap. OgHa-
KO Ype3mepHOe yBenuyeHue pa-
AMOMETPUYECKOTO pa3pelleHuns
He faeT xenaemoro 3ddekTa, TaK
Kak AMHAMWUYECKMi [nanasoH
M3C-ceHcopoB (OTHOWeEHWE nO-
NIe3HOTO CUTHaNa K Wymy) 06bI4HO
He npeBbllaeT HECKONbKUX Thbl-
caYy. [lns CHWXeHMA ypoBHA wWy-
MOB HEKOTOpble NMpOU3BOAUTENH,
Hanpumep, Vexcel, ucnonb3yioT
NPUHYAUTENbHOE  OXAaXAeHue
N3C-nuHeliku.

Cnepyet 0TMETUTb, 4TO COOCT-
BEHHble WYMbl NNEHKKU (3epHO)
06bIYHO HAMHOTO MPEBbLIWALNT WYy-
Mbl BULEOCUCTEMBI CKaHepa W no-
3TOMY 4aCTo OKa3blBalOTCA pelia-
folwnm (haKTOpPOM KayecTsa.

~ [lnana3oH nnoTHocTen

[JaHHbIN napameTp Hanpsmyto
CBfi3aH C pafMOMETPUYECKUM pa3-
pelleHneM, OJHAKO TaKKe 3aBW-
CUT OT ApYrux napameTpoBs, Ha-
npumep, MOWHOCTU OCBETUTENA.
Yem wWwupe AnanasoH BOCMPUHK-
MaeMbIX NJIOTHOCTel, TeM C 60Nb-
lWeit AeTanbHOCTbIO OYAYT Nepena-
BaTbCA BCE MAJIOKOHTPACTHbIE fe-
Tanu CHUMKA.

TunuyHbIn onNTUYECKUI guana-
30H CHMMKa NeXuT B npepenax
0,1-2,5D.

~ OcBetutennb

B kauectBe ocsetutens B ¢o-
TOrpamMMeTpuyecKux  CKaHepax
MCNONb3YIOT cneunanbHble Namnbl
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MNN NUHEAKN MOLLHBIX CBETOAMO-
poB. K poctouHctBam namn cne-
LyeT oTHecTW GonblWoii 3anac sp-
KOCTM, NO3BONAIOLMIA «TPOCBEYM-
BaTb» 6onee NioTHble CHUMKKU. K
HefoCTaTKaM — 3HauyuTenbHoe
BbIA€NEHNe Tenna U CnekTpanb-
HY0 HeCcTabuUnbHOCTL (M3MEHEHME
LBeToBOr0 GanaHca ¢ TeyeHuem
BpEMEHMU).

CeeToanoabl 061afa0T MUCKAIO-
YWTENbHOWM CTAGUILHOCTBIO U Ma-
noit noTpebnsemMoit MoWHOCTbIO.
Kpome Toro, cpok ux cnyx6sl B Ae-
CATKMW, @ TO M B COTHU pa3 NpeBblLLIa-
€T CpoK cnyx6bl namn. K HepocTar-
KaMm CBETOAMO[OB OTHOCWTCA He-
CKONbKO MEHbLLMIA 3anac APKOCTU.

~ 06beKTuB

3epKkanbHble 00LEKTUBbI XOPO-
WO nepefalnT KOHTPACT MeKUX
AeTaneil u BHOCAT B M306paxeHne
MUHWUMaNbHbIE TEOMETPUYECKHE U
CNeKTpanbHble UCKAXKeHWs, ofHa-
KO MMetoT PUKCMPOBAHHOE yBeNU-
yenue 1:1.

MpenMylecTBOM  NIMH30BbIX
00bEKTUBOB fBNAETCA NEpemMeH-

HOe yBeNuYeHue, Mo3BoNsiolee
MAaBHO M3MEHSTb MUHUMAJIbHbINA
pasmep nuKkcens.

- CKOpOCTb CKaHUpoBaHuUA

flBnAaeTca BaXHbIM napamerT-
poM CcKaHepa, 0COBEHHO KpUTUY-
HbIM N1l NPEANPUATUIA, BEIMONHA-
folWux 6onblne 06beMbl paboT no
a3poChbeMKe W NOCTaBNAIOWMUX 3a-
Ka3yumkam nHdopmaumio B uudpo-
BOM BUfE.

PaccmoTpeHHble Bbille CKaHe-
pbl  obecneynBawT Tpebyemyio
TOYHOCTb M NPOU3BOAUTENLHOCTb,
LOCTATOYHYIO 1A UX MPUMEHEHMSA
B NpaKTU4yeckom oTorpammeTpu-
yeckom npoussopctee. Co6CTBEH-
HO 3TU CKaHepbl yXKe JoNrue rofpl
WMPOKO WCMONb3YIOTCA BO BCEM
Mupe.

MoxHo cka3aTb, YTO pas3BuTue
(hoTOrpaMMeTpUYECKUX CKaHepoB
LOCTUIIO CBOETO anores 1 noaTo-
My CNIOXHO OXWAATb OT MPOWU3BO-
AuTeneit peBONIOLUMOHHBIX U3Me-
HEHWI B KOHCTPYKLMUN U TeXHONO-
ruM cKaHupoBaHus. OcCHOBHble
cunbl pa3paboTynKoB ceityac Ha-

npaBfieHbl Ha CO3[aHne W pasBu-
Te unpoBbLIX Kamep AN aspo-
cbemku. [lepBble mMogenu Takux
Kamep yxe MoOABUAWUCb, HO NpoO-
Lecc WX pasBuUTMA [0 MOJHOro
yX0Aa OT TPAAULMOHHOI NNeHou-
HOM TEXHONOrMK 3alMeT elle He
0fHO pecATuneTne.

B HacToALee Bpema Ucnonb3o-
BaHMe [NIA a3POCLEMKM OTHOCK-
TeNbHO HE[LOPOTUX TPAANLMOHHbIX
kamep dopmara 230x230 MM ¢ no-
cnepylwmnm CKaHMpOBaHWEM
(hunbMa Ha BbICOKOTOYHOM (hOTO-
rpaMMeTpUYECKOM CKaHepe ABAA-
erca Haubonee 3thheKTUBHON K
XOPOLO U3YyYEeHHOW TexHONOornen.

RESUME

A historical information is pre-
sented on photogrammetric scan-
ners together with the review of
the status of these scanners' mar-
ket. A comparative description is
given for the photogrammetric
scanners presented by the leading
manufacturers. Their main specifi-
cations are also presented.

napfHoit EBponbi.

HMN «leocucrema»:

Ten: (0432) 46-47-71

dakc: (0432) 46-65-19
E-mail: info@vingeo.com
NHtepHeT: www.vingeo.com

000 «leoman»:

He nocnefHIol posib B NONYAAPHOCTM CKaHepa UrpaeT reorpacu- &
Yeckasn 61M30CTb NPOU3BOAMTENS, MO3BONAIOWAA ONEPaTUBHO pe-
LaTh BONPOCHI rapaHTUIHOTO U NOCAErapaHTUitHOro 06CyKMBaHUS. |

YkpauHa, 21027, BunHuua, yn. 600-netus, 25

TaKUX CKaHepoB.

LiBeTHoi1 hoTorpammerpuueckuit ckaHep DeltaScan

CkaHepbl faHHoi cepun, paspaboTaHHblie HIMM «feocucTemMa», XoOpoLo M3BECTHbI Ha POCCUIICKOM pbiHKe. MepBas
MoZenb A1 YepHO-6eNoro CKaHUPOBaHMsA C pa3mMepom nuKcens 14 MKM 6Gbina 3anylieHa B cepuiiHoe Npou3BOACTBO
B 1995 r. 3a HUM NOCNEAOBaN NOYTU LECATUNETHUIA NEPUOS CMEHbI MOZeNel C NOCTOAHHbBIM Pa3BUTUEM U COBEpLUEH-
CTBOBAHMEM TEXHONOTUI CKaHWpoBaHus. MocnepHas mogenb DeltaScan-5
MMeeT MapameTpsbl, He YCTynalolue BepylmuM 3apybexHbIM aHanoram, co-
XPaHAA Npu 3TOM AOCTYMNHYI CTOUMOCTb.

HeckonbKo COTEH CKaHepoB YCTAHOB/EHbI 33 3TW TOAbI U paboTaloT no
BCEMY MUPY, BKNoYas gecatkn nuctannauui B CLUA, Kanage u ctpaHax 3a-

/IMeHHO BbIrOAHOE COYeTaHWe LeHbl U MPOM3BOAUTENLHOCTU CAENano
3TOT CKaHep nonynapHeiM B Poccum n ctpaHax CHI. Tak, paxe npu MUHK-
ManbHbIX PacLeHKax Ha ycnyru ckaHupoBaHus, ckaHep DeltaScan nonHo-
CTblo OKymaeT cebs yxe nocne ckaHuposanus 20-30 (!) cdwunbmoB. Ha
MHOTUX KPYMHBIX POCCUICKUX NPELNPUATUAX YIKE YCTAHOBNIEHO HECKOJIbKO

Kpome TOro, CKaHep MOXHO I'IpVIO6pECTVI B pOCCVIVICKOM npeacTaBuUTeNbCTBE.

Poccus, 125040, Mocksa, yn. Mpaeasl, 7/9, cp. 1A
Ten: (095) 456-91-47, dakc: (095) 455-79-72, e-mail: zotov@geod.ru
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B MOUCKAX « UICTUHHOWU 3EMNIU»*

E.M. MepBepnes («leokocmocy)

B 1986 r. okoHuYun M3N. C 1986 no 1997 r. paboTan UHXEHEPOM, CTAPLINUM UHIKEHEPOM, BEAYLIMM UHKEHEPOM,

HayanbHukom cektopa locHUW AsnaunoHHbix cuctem. C 1997 no 2002 r. — pyKOBOAMTENb TpymnMbl
AWCTAHLMOHHOTO 30HAMPOBAHMUSA, PYKOBOAUTENb Fpynnbl HayyHO-UccnepgoBatenbckux pabot 3A0 «OnTaH
Jiumuten». C 2002 r. sBnAeTCs 3aMecTUTENEM AMPEKTOPA MO HAy4YHO paboTe kKoMnaHuM «[eoKoCMOCy, KaHANAAT
TeXHUYECKMX HayK.

MpofomKkumM obCyxaeHUe TeXHO-
JIOTUYECKUX MPEUMYILECTB, UMeto-
WX MECTO MpW UCMONb30BaHWUY Na-
3epHO-/IOKALMOHHbIX MeTof0B [N
BOCCTaHOBMIEHUSA NOBEPXHOCTU «MUC-
TUHHOTO penbeda». bonee npasunb-
HO 6GyaeT MeTOfMYEeCKU ONpepenuTh
3TV MpeuMylLecTBa He B abCTpaKT-
HOW ¢hopMe, a NO OTHOWEHUI K
KNnacCuyecKUM METOfaM CbeMKU pe-
nbeda, NpUMEHAEMbIM B TPAANLMOH-
HoW aspodoTtoTonorpadun. Takue
MEeTOAbl UCMOMb3YIOTCA Ha NPaKTUKe,
HayuHasa c NepBoii NONOBUHBI XX Be-
Ka, M VXK€ MOryT CYMTaThCA Knaccu-
YecKMMM, BCECTOPOHHE pa3paboTaH-
HbIMU TEOPETUYECKM, B TOM YuCre U
no TakoMy BaXHOMY BOMpOCY Kak
OueHKa npefenbHoO AOCTUXUMOW
TOYHOCTW CbeMKkU penbeda.

B HacToswee BpemMs yCTOABLINM-
CA M MMEILWUM cTaTyc rocyaapcr-
BEHHOT0 CTaHAapTa ABnfeTcA, Tak
Ha3blBaeMblil, cTepeoTonorpatuye-
CKWit MEeTOZA CbeMKM, Npegnonarato-
WKUA MCnosb30BaHME A3POCHEMOY-
HbIX lAHHbIX KaK A8 PUCOBKM peib-
eta, Tak U ANA CO3[aHMA KOHTYp-
HOW yacTu KapTel. M B 3TOM CMbICNE
cTepeoTonorpatuyeckuii MeToa AB-
NAETCA YHUBEPCaANbHBIM NpK CO3Aa-
HUM pa3HOOOpasHbIX Tonorpatuye-
CKUX MaTepuanoB W BbINOJHEHUM
pasfNMYHOTO pofa WHXEHepHbIX
U3bICKaHWA.

Bbino 6bl cepbe3Hol OWMHKOIA
YTBEPXAaTb, YTO CTepeoTonorpadu-
YeCKMil METOA MNOXO0 CNpaBNseTcs ¢
3ajayveil BoCcCTaHOBNeHUA penbeda
no aspodhoTOCHUMKAM, U MOITOMY
JOJKeH ObiTb 3abbIT, @ ero Mecro
BOMKHbI 3aHATb Na3epHO-N0KaLm-
OHHble TexHonoruu. [paBunbHeit
OyneT roBOpUTb O HANUYNUK HEKOTO-
pbIX €CTeCTBEHHbIX OrpaHUYeHuil
KNacCMYeCKNX MeTOL0B CbeMKM, UC-
nonb3ylwWwmnx crepeothoTorpammer-

* [poponmkenune. Hayano B Ne 2-2004.

puyeckue npuHumMnel. Takue orpa-
HUYEHUA B OMpPEeAeNeHHbIX Cyyanx
LenatT UCNoNb3oBaHue Knaccuyec-
KMX a3poreofesnyeckux MeTOAoB
CbeMKU penbeda 3aTpyaHUTENbHbI-
MW, @ UHOTAA U HEBO3MOXHBIMU KaK
C YUCTO TEXHUYECKOIA, TaK U C IKOHO-
MUYeCKol Touek 3peHus. imeHHo B
TaKUX CNYYanX KNaccuyeckne meto-
Lbl CbeMKW penbeta MOryt ObiTh
VOAYHO [LOMOJHEHbI Na3epHO-N0Ka-
LMOHHBIMW. 3TO CPaBHUTENbHO ner-
KO MOXeT 6bITb peann3oBaHo Ha an-
napatHoMm ypoBHe. B HacToawei
CTaTbe OTCYTCTBYET HEOOXOAUMOCTb
paccmatpuBatb CTepeodoTorpamme-
TPUYECKYIO TEOPUIO U3MePEeHUs 06b-
eMHbIx opM no ctepeonape ¢oTo-
CHUMKOB. OTMETUM TOMbKO, YTO MO
6onblWOMY CYeTy CbeMKa penbeda B
Knaccuyeckoil crepeodoTorpamme-
TPUW TEM UM UHBIM CNOCOGOM CBO-
AMTCA K ONpeAeneHnio BeNUYMH na-
pannakcoB COOTBETCTBEHHbIX TOYEK.
Ncxops m3 3toro masHoro (XoTs,
BO3MOXHO, AN KOro-10 U Hebec-
crnopHoro) Te3suca, nonpobyem
copMynMpoBaTh HECKONbKO BaX-
HbIX MOJIOXEHNI, KOTOPbIE LOMKHBI
ObiTb MPUHATBI BO BHMUMaHue npw
M3yYeHUM BO3MOKHOCTU KOMMIEK-
cupoBaHua ctepeodoTorpaMmmeTpu-
YeCKUX U Na3epHO-NOKALUOHHbIX
METO0B CbeMKU penbeda.

1. MNpouepypa n3mepeHus penbe-
(ha B Knaccuyeckoi goTorpammer-
pUM Kak No MateMaTUyeckomy co-
LEPXKaHMIO, TaK 1 MO MeCTY B MOJIHOM
TEXHONIOTMYECKOM LMKIe npakTuye-
CKM He OTAeNMMa OT iPYruX MaBHbIX
TEXHONOTUYECKUX NpoLedyp, KoTo-
pbIMM, KaK U3BECTHO, ABNAIOTCA (o-
TOTPUAHTYNALMOHHOE  CrylleHue
ONOpHOIi ceTw, B3auMHoe U abco-
JIOTHOE OpWEHTUPOBaHWE aspodo-
TOCHWMKOB, NEpexof, 0T MOLENbHbIX
KOOPAMHAT K reofie3nyeckum, opTo-

TpaHcdopmupoBaHue. 3to 06cTOS-
TeNbCTBO BO MHOTOM OOBACHSET, N0-
YyeMy PEKOHCTPYKUUs penbeda B
TPaAMLMOHHON aspodoToTonorpa-
umn cunTaeTca Camom CNOXKHOW K
TpyAOeMKoW npouepypoi. Beab
(haKTMYeCKM, 4TOBLI NOCTPOUTL MO-
Aenb penveda TpafULUMOHHbLIM Cro-
coboM, fonruit LuMKn dotorpammer-
puUyYecKoit 06paboTKM [OMKEH BObITb
BbIMOJIHEH C Hayana v A0 KOHLa.

2. Kak 6bi10 oTMe4yeHo Bbille,
MeToA n3mMepeHus penbecda no cre-
peonapam BKJIOYaeT BOCCTaHoBJe-
HUE MOJIOXEHUA CBA3OK, KOTOpble
OHW 3aHMManu B MOMEHT thoTorpa-
(h1poBaHus, 1 nocne 3Toro, onpeae-
NeHWe 3HayeHWs napanfakcoB Co-
OTBETCTBEHHbBIX TOYEK.

MOHATHO, YTO 3TO MOXeT ObiTh
CAenaHo TONbKO Toraa, Koraa bynet
YCTaHOBNIEHO HEOOXOAMMOe COOT-
BETCTBME MEX[Y TOYKaMU CHUMKOB
cTepeonapbl TeM WUAW WUHbIM CNOCO-
60M (BM3yanbHO UM C NPUMEHEHM-
€M KOMMbloTepHbIX MeTof0B). N3Be-
CTHO, YTO 3TO He yfaeTcs CAenatb B
pALe NpaKTUYeCKN BaXKHbIX ClyYaes
INs cleH 6e3 BbIpaXKeHHOI TeKCTyY-
pbl MOBEPXHOCTU: MeCcYaHbIX MNAs-
Xel, 3aCHeXEeHHbIX TeppuTopuin,
naweH u T. n. [pyrum npumepom
ABNAETCA CbEMKA JIECHbIX MACCUBOB,
— MOWCK COOTBETCTBYIOLNX TOYEK B
3TOM CNy4yae KpaliHe 3aTpyAHeH,
0COOEHHO MpU  MCNONb30BAHUM
KOMMbIOTEPHbIX METOL0B.

3. Pe3ynbTupylolwas TOYHOCTb
n3mepeHus penveda B ctepeodoTo-
rpaMMeTpUn OonpepenseTcs rnas-
HbiM 00Opa3oM paspellatwuein cno-
COBHOCTbIO MCMONb3YEMOr0 a’3po-
oToannapata, a TaKxe reomeTpu-
YeCKUMU YCNOBUAMU: COOTHOLIEHM-
€M BbICOTbl CbEMKU W OKYCHOTO
paccTosHus. B yactHocTw, gencTy-
eT Cnepytollee NpaBuno: Ans Toro,
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4yTo6bl NoNyyuTh 6osNEE TOYHbIE
LaHHble M3MepeHuin no penbedy,
HeobxoaMMo BbIOMPATL Kamepbl C
60nee KOPOTKUM hOKYCHBIM PaccTo-
fHUEM, YTO He Bcerga yaoOHO ans
HEKOTOPbIX TUNOB NaHAwWwadTa, eciu
a3pOCbeMOoYHble laHHble npejnona-
raeTcs UCMoNb30BaThb HE TOILKO A
nocTpoeHusa penbeda, HO U ANA pU-
COBKM KOHTYpHOI1 yacTu KapTebl. [To
3TOI NpUYMHE WHOFAA MPUXOLMUTCS
CHUMaTb 33JaHHY TeppuTOpuUIo
JBYMA Kamepamu C pasnnyHeiM do-
KYCHbIM PacCTOAHUEM.

Ha 3Tom orpaHuuumcs nepeuuc-
NIEHWEM TNaBHbIX 0COBEHHOCTEN Tpa-
OMLNOHHBIX a3pOreoAe3nyeckux me-
TOJJOB BOCCTaHOB/IEHUA penbeda u,
NaMmaTys O HWUX, NOCMOTPUM, YTO MO-
Ne3HOr0 MoXeT A06aBUTL Nla3epHas
nokauus. Mpu 3TOM OTMETUM, 4TO 3a-
Jaya PEKOHCTPYKLUMU MOBEPXHOCTU
UCTUHHOTO penbeda» crana, GbITh
MOXeT, NepBoi OCO3HAHHOM Lenblo
Na3epHoM NoKauum, Kak Tonorpado-
reogesnyeckoit TexHonoruu. OHa
yIKe UMeeT JoBOJIbHO GoraTyto UCTo-
PU1IO, KOHEYHO, TECHO CBA3aHHYI C
obuei uctopueit pa3suTUs annapar-
HbIX, NPOrPaMMHBbIX U METOANYECKNX
CpeAcTB nasepHoi nokauuu. bypert
Nyylie Hayath C NpeacTaBaeHus ba-
30BbIX ANITOPUTMOB, @ NOTOM NepeiTu
K NPUKNAQHOM CTOPOHe npobnembl.
WTaK, BHUMaHUIO YuTaTens npepna-
ralTcs 4YeTbipe MaBHbIX TUNA anro-
PUTMOB BbIAENEHUA NOBEPXHOCTU
UCTUHHOI 3eMNUY, B pasHble rofbl
NPUMEHABIUMXCA KOMNAHWUAMKU B
NPaKTUYeCKON [eATeNbHOCTU Npu
MCNONb30BAHUN NA3epHO-N0KaLK-
OHHbIX METOA0B B Tonorpacuu. 3Tn
aNropuTMbl UK, NIyYLle CKasaTthb, «a-
rOPUTMUYECKUE KOHLEnLuUuy» sBAs-
foTcA Haubonee npencTaBUTENbHON
BbIGOPKON M3 MHOrooGpasus anro-
pUTMOB faHHOro HanpasneHus. Oc-
TaflbHbIE OTNIMYAKTCS OT BbIOPAHHBIX
TONIbKO [leTansamu.

MNepBble ABa anroput™Ma MoOryT
ObITb OTHECEHBI K Pa3psAy KYpPbe3HbIX
13-3a CBOeW 6e3MepHON IBPUCTUYHO-
CTW, TPaHUyaLLen ¢ NPUMUTUBU3MOM.
Takue nopxoApl MCMONb30BANNCL Ha
paHHUX CTafMAX pa3BUTUA Na3epHo-
JIOKALIMOHHOTO [IBUMXEHUS U B HACTO-
flee BpeMs NpefCcTaBAAT NOYTH UC-
KIKOUYUTENBHO UCTOPUYECKUI WHTe-
pec. OnHaKo pas3roBOpP O HUX MOXKET
0Ka3aTbCA MONIE3HbIM JJ1s Jlyyllero
MOHWUMAHUS CyTU NPOGEMBI.

~ 1. Metop, a6conOTHOr0O MUHU-

Myma

MHOXeCTBO HAKOMIEHHBIX Ja-
3epHbIX TOYeK pas3bueaetcs Ha
rpynnel. Kaxgyto rpynny coctasns-
0T TOYKM, NJAHOBblE KOOPAMHATbI
KOTOPbIX NONAfAIoOT B OfHY U3 sueek
KBagpatHoit opmbl. Aueitku obpa-
30BaHbl B FOPM30HTANLHOMN MNOCKO-
CTU 1 6€3 NPOMEXKYTKOB, Kak peleT-
Ka, MOKPbIBAIOT BCIO MOBEPXHOCTb
cueHbl HabntoaeHus (puc. 1). Anro-
puTM 06pa3oBaHUs NOBEPXHOCTM
«UCTUHHOI 3eMnu» B MeTofe abco-

JIIOTHOTO MMHUMYMa L0 HENPUINUYUA

peiiTu K cnepyoLiemy, B CBOE BpEMSA
BecbMa MonynspHoMYy, MeTOAY BOC-
CTaHOBNEHMA penbeda.

~ 2. Metop KoHyca

OT Kax o nasepHoi TOYKK 06-
NaKa, KaK OT BEPLMHBbI, CTPOUTCSA KO-
HYC C BEPTUKaNbHOW OCbI0 U PUKCK-
pPOBaHHbIM 3HAYeHMEM pacTBopa
(puc. 3). Touka, nonagawowas
BHYTPb KOHyCa, 06pa3oBaHHOTO OT
APYroro KOHyca, WCKMIOYaeTcs w3
paccmoTpeHus. OcTaBlMecs TOYKK
06bABAAIOTCA NpUHAANEXALMUMK
«UCTUHHOW 3emney.

Memod a6contomHo20 MuHUMYyMa
(odHomepHas hopma)

npoct. B kaxpoit rpynne u3 Bcex
NpUHANeXalnx en nasepHbIX To-
YeK BbIJENIAGTCA OfHA, MMelowas
MUHMManbHOE 3HayeHue reofesu-
4YecKoil BbICOTbI. ITa TO4YKa 06bAB-
NIAeTCA NpUHapNexalulen «UCTuH-
HOM 3emnex». Ha puc. 2 B yCa0BHOM
ABYXMepHoOI (opMe npeacTasieH
TMNOBOW pe3ynbTaT paboTbl anro-
puTMa abcoNtoTHOrO MUHUMYMA.
MpeactaBneHHbll  MeTOA  Ha-
CTONbKO NPUMUTUBEH, 4TO, N0 6Ob-
LIOMY CYETY, He 3aCNyXnBaeT faxe
KPUTUKKM B CBOI ajpec. 310 paeT
HaM MopaJibHOe MpaBo MOKa BO3-
AepXaTbCA OT KOMMEHTapu1eB u ne-

Memod abcontomHo20 MuHuMyMa
(9syxmepHas opma)

Memod koxyca

HecoMHEeHHbIM [LOCTOMHCTBOM
npefCcTaBieHHbIX BblWe anroput-
MOB BbI[}eNIeHNS NMOBEPXHOCTMU KUC-
TUHHON 3eMNU» ABNAETCA NPOCTOTa
MX OMUCAHWA M NPOrpamMMHOI pea-
nuzaumn. K coxanenuto, atum u
MCYepnbiBaeTCA CMUCOK UX AOCTO-
MHCTB. A BOT rnaBHas nNpeTeH3mnsa K
060MM 3BYYMT TaK: rge Aokasa-
TEeNbCTBa, YTO HEKOTOpPas MoBepX-
HOCTb, NOCTPOEHHAA C NPUMEHEHM-
€M 3TUX anropuTMoB, GyLEeT UMETb
OTHOWEHMUE K KUCTUHHOMY pefbe-
¢Gy»? WHbIMW cnoBamu, 4TO ecTb
Mepa AOCTOBEPHOCTH NONYYEHHOTO
pe3ynbTata M Kak npu TakoMm noj-
X0/le MOXeT OblTb OLeHeHa Tou-
HOCTb Moaenu penbeda? 06cyxae-
HUe 3TUX U [pyrux BONpocos OyaeT
NPOLONKEHO B CleayloleM Home-
pe xypHana.

llpodomkeHue cnedyem

RESUME

The discussion has been car-
ried on concerning the problems
of true ground model reconstruc-
tion by means of Lidar data. The
classical stereotopography
method of map making and its
disadvantages have been covered.
Various kinds of laser point selec-
tion algorithms for true ground
surface construction have been
considered.
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MPOrPAMMHOE OBECNEYEHUE

~ Komnanua «leokocmoc» co-
obwaer o Hawane npopgax
NpPorpaMmMHOro KoMmnjaekca
ALTEXIS Bepcuu 2.0

MporpammHbIi KOMMNNeKc
ALTEXIS npepHasHauyeH ans 06-
paboTKM [aHHBIX KOMOWHUPO-
BaHHOM BO3AYLIHON Na3epHO-No-
KauMOHHOM W UM poBOI aspo-
tdoTorpacduyeckoit cbemok, a

| R I

MHO200KOHHBIU pexuM MaHUNynUpPoBaHus

OaHHbIMU

TaKxe ANA MeTPOoJOrnyeckoro
obecneyeHus a3pOCHEMOYHbIX
paboT ¢ ucnonb3oBaHUeM Nasep-
HO-NIOKALMOHHON annaparypbl.

Bo3moxkHocms cosmecmHoli 06pabomku
J1a3epHO-NOKAYUOHHbIX U A3pOghomocbeMoYHbIX
OaHHbIX

[aHHasa Bepcua sBnseTca npo-
LO/KEHUEM  pa3BuUTUS  Npo-
rPaMMHbIX MPOAYKTOB CeMeiicTBa
ALTEXIS komnaHum «feokocmocy,
“Cnonb3yeMbix B KayecTse 6aso-
BOTO MPOrpaMMHOr0 CPeACTBa
06paboTKM reonpoCcTPaHCTBEH-

HbIX AAHHbIX KaK 3/1eMeHTa reo-
MHDOPMALMOHHONM TeXHONOrUu
KpynHomacwTabHoro KapTupo-
BaHWA B PeXMMe peanbHoro Bpe-
MEHW, NPepsIOKEHHOr0 U aKTUB-
HO pa3BMBAEMOW KOMMaHuewn
«leokocmocy B nocnefHue rogbl.

MporpamMmHbIi KoMMyieKc
ALTEXIS BbimonHseT 3apayu no
MeTposiornyeckomy obecneve-
HMI0 a3POCHLEMOYHOTO KOMMNJIEKCa,
B YaCTHOCTU, NO NPOBEAEHMIO Ka-
NMOPOBOYHOI Npoueaypsl nasep-
HOro jiokatopa v UnpoBoro as-
podoToannaparta, OH MOXeT ObITb
MCMONb30BaH [l KOHTPONSA Kaye-
CTBA NMWNOTUPOBAHUS U OLEHKM
CTeneHu [OCTOBEPHOCTU cobpaH-
HbIX a3POCHEMOYHBIX JAaAHHbIX.
Kpome Toro, ALTEXIS peanusyert
WWPOKMIA Habop anropuTMOB Ka-
MepanbHoil 06paboTKM aspoche-
MOYHBbIX IaHHbIX: reomopdonoru-
YeCcKUW aHanu3 u BblAeNEHUEe pe-
nbeda, co3pgaHue opTodoToKapT,
aBTOMATUYECKylo Cenekuuio na-
3epHbIX TOYEK, BbleNleHue reo-
rpacuyeckux 06bEKTOB, MOLENH-
poBanue JI3M, oueHKy necoTex-
HUYECKUX MapaMeTpoB W MHOroe
Lpyroe.

HoBas Bepcus nporpammHoro
komnnekca ALTEXIS o6napaert ps-
LOM CyLEeCTBEHHbIX NPenMyLLecTs
MO CPaBHEHWIO C NpeAblAyWUMH
BepcUAMU:

— WCMONb3yeTCs MPUHLMMK-
aNbHO HOBas Cxema OpraHu3a-
LuMKM nHTepderica nonb3osarens,
B Oonblieit cTeneHn npubau-
EHHas K YCTOABWMMCA HOpMaM
uHtepceilca nporpamm obpa-
6OTKM  TeonpoCTPaHCTBEHHBIX
AaHHbIX;

— BHECEHbl 3Ha4yuTeNbHble
KOppPeKTUBLI B (aiNoByto CTPYK-
TYpPY XPaHeHUs AaHHbIX, npuyem
KaK MEepBUYHbIX A3POCHEMOYHbIX
LaHHbIX, TaK U JaHHbIX, NpoLes-
KX OnpefeNieHHble cTaguu npo-
rpamMmHoii 06paboTkM. 3TO No3-
BoJseT 6ofiee 3KOHOMHO pacno-
PAXATLCA AUCKOBBIM MPOCTPAHCT-
BOM, YTO KpaiHe aKTyanbHO nNpu-

HUMas BO BHMMaHue BO3POCLLYIO
Npou3BOANTENbHOCTb aBUALMOH-
HbIX N1a3€PHO-IOKALMOHHBIX CUC-
TeM 1 yBenuyeHune popmara Uudg-
pOBbIX a3p0thOTOCHUMKOB;

— uncnonb3yloTcs 0OHOBNEH-
Hble anropuTMbl BbIENEHUs WUC-
TUHHOTO pesbeta No nasepHo-
NOKALMOHHbBIM [LaHHbIM, YTO 3Ha-
YMTENbHO NOBbIWWAET KaYecTBO re-
omopdonornyeckoro  aHanusa
CLieHbl HabnoaeHus;

— peanun3oBaHa HOBas TeXHO-
NOTUA COBMECTHOTO HaKOMneHus
1 06pabOoTKM Na3epHO-N0KALMOH-
HbIX ¥ a3spodoTorpapuyeckux
AaHHbIX. Bo3pocna To4YHOCTbL aB-
TOMaTUYeCKOro reono3nuUUoHN-
poBaHMA a3podOTOCHUMKOB;

— obecneyeHa nosiHas coBme-
CTUMOCTb C NpefblayLWumMn Bepcu-
amu ALTEXIS Ha ypoBHe dopma-
TOB AaHHBIX U UCMONb3YEMOTro Ma-
TeMaTM4yeckoro annapara.

Bonee nogpob6Hylo nHdopma-
LMI0 O MPOrpaMMHOM KOMMJeKce
ALTEXIS MOXHO nonyyuTb Ha
www.altexis.ru nnu Ha
www.geokosmos.ru. Tam e
MOXHO 3aKa3aTb [eMOHCTpaLu-
OHHYI0 BEpCUI0 MPOrpaMmMHOro
KOMMieKca U HeobXxopuMmylo Ao-
KYMEeHTaLMio, a TaKXe Hay4Ho-
TeXHUYECKylo NUTepaTypy no uc-
NoAb30BAHWIO Na3epHO-NOKaLM-
OHHBIX MeTOAOB B Tonorpaduu,
WHXKEHEPHBIX W3bICKAHWUAX, APY-
rux obnactax u o6 oneite pabor
KoMnaHum «[eoKocMoc» no 3ToMy
HanpasieHuto.

B HacTosiwee Bpems obbaBne-
HO O CeMM Npofjaxax Nporpamm-
Horo komnnekca ALTEXIS sepcuu
2.0.

E.M. MepBepeB
(Komnanus «leokocmocy)

llpum. ped. — HauuHas co cnepy-
fowero Homepa ypHana «leonpo-
du» nnaHupyetcs cepus nybnauka-
LMIA, NOCBALEHHAs feTaNbHOMy Onu-
CaHnio QYHKLMOHANbHbIX BO3MOXHO-
CTeil W OCHOBHbIM NPUNOXEHUAM
nporpaMmHoro komnnekca ALTEXIS
Bepcuu 2.0.
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ObOPYNOBAHUE

~ YOM3 Hayuun roBoputb no-
pyccku eBponeickue GPS

B 2003 2. Ypansckui onmuko-
mexaHuyeckuli 3800 (EkamepuH-
6ype) nepsbiM U3 pocculicKux
npednpusmuli 0p2aHU308aJ Bbl-

CKOW WTab-KBapTMpe KOMMaHUM
THALES Navigation (HaHt, ®paH-
uus) generaums YOM3 nposena c
PYKOBOACTBOM KOMNAHUW nepero-
BOPbl O Pa3BUTUM COTPYAHMYeECT-
Ba B cthepe COBMECTHOrO Mpous-
BoagcTBa ob6bopygoBaHus GPS.

nycK CnymHuKossix 2eode3uyec-
Kux npuemHukos GPS cosmecmHo ¢
3apybexHbIM NnapmHepoM, Komo-
pbiM cmana komnaHus THALES
Navigation ($paHyus). B csa3u ¢
amum, pedaKyus XKypHana nonpo-
cuna 3amecmumens HA4aabHUKA
omoena npodsuxerus YOM3 Nea-
Ha Bnadumuposuya OxzuxuHa
nodsecmu umoeu 3a 200 U paccka-
3ams 0 OanbHelwux naaHax no
BbINYCKY HOBbIX NPUEMHUKOB.

MoXHO NpM3HaTh, YTO HayaTbi B
2003 r. BbINYCK OAHOYACTOTHBIX
npuemHukoB ProMark 2 yBeHuan-
CA yCrexoMm, BO MHOTOM, KaK Mbl
cyuTaem, 3a CYeT NpOBEAEHHON
HaMW COBMECTHO C (hpaHLy3CKU-
MU CMeunanucTamm pycudbukaumm
nporpammHoro obecnevyeHus u
PYKOBOACTBA NO 3KCMIyaTaLumuu.
Ha Bctpeye B HaHTe 6bin0 npu-
HATO pelleHWe pacWwupuUTbL Co-
TPYAHMYECTBO, @ UMEHHO, Hana-
OUTb NOJ COBMECTHOM MapKoOM
BbIMYCK AByx4yactoTHoro GPS-
npuemHuka Z-Max u nonynpo-
(heccMoHanbHOro NpUeMHUKa ans
reonHOpPMaLNOHHBIX  CUCTEM
Mobile Mapper. Momumo ToTO,
YOM3 n THALES Navigation Hame-

Pacckaxute, Kak B Hactos-
wee BpeMsA pa3BMBAIOTCA B3au-
mooTHoweHua YOM3 u THALES
Navigation? Kakue HOBUHKM
Bbl HamepeHbl MpPepsioXUTb
POCCMIACKUM reoge3ucram?

B anpene 2004 r. B eBponei-
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GEOEPANGHOE TOCYOAPCTEEHHOE YHWTAPHOE NPEONPHATWE
MPOW3BONCTEEHHOE OGBBLEOWHEHWE

«YPANILCKHil ONTHKO-MEXAHWYECKMH 3ABOJL-

peHbl U ganee paclumpsaTb CNEKTP
CNYTHMKOBOW  anmapatypbl #
npeanpuHATL COBMECTHble YCU-
nua no BHegpeHuto GPS Ha aBTo-
MOOMABLHOM TPaHCMOpTe, Kenes-
Hol fopore, B cdhepe ObITOBbIX YC-
nyr. MepeyncneHHble [OroBOpeH-
HOCTW 3aduKcupoBaHbl B Memo-
paHAyMe O JOATOCPOYHOM CO-
TpyaHuyectse Ha 2004-2006 rr.,
KoTopbli Gbin nognucaH Bo ®pax-
umuu.

Kakumu Bo3moXKHOCTAMMU 06-
napaiwT HoBble Npu6opbI?

Z-Max paspaboTtaH crneuuans-
HO s NpUMeHeHUs B obnacty
Tonorpadunm M CTPOUTENLCTBA W
No3BOMIAET BbINONHATL TOMOrpa-
duyeckme CbLEMKM C BbICOKOM
TOYHOCTbO. [lpMeMHUK uMmeeT
ADAPT RTK, n 3To no3sonuno pes-
KO YBEJIMYUTb TOYHOCTb NPUEMHU-
Ka 10 1 CM No CpaBHEHMUIO C aHa-
noramu. Z-Max npepcraeaseT mo-
JVNbHYIO KOHCTPYKLMIO CO B3au-

620100, r. Exarepurtiypr, yn. Boctods

e-mail: trank@gqin.global-one.ru

Ten/take (343) 224-18-03, 224-16-80
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MO3aMeHseMol 6a3oi U npuem-
HUKOM Ans 0b6neryeHns paboTbl B
none.

Mobile Mapper — 310 MO6GUAb-
Has KapTorpatuyeckas cuctema,
B KOTOPOM NpeaycMOTpeHbl BO3-
MOXHOCTM cbopa fiaHHbIx ans TNC
M HaBWUTaLMOHHOE MporpamMmHoe
obecneyeHue. lMpuemHUK 0TO6-
paxkaeT LBEeTHble KapTbl B opMma-
Tax ESRI u 3a cuyer npuema no-
NpaBoK OT reocCTalMOHAPHbBIX
cnytHukos WAAS u EGNOS obec-
neynBaeT TOYHOCTb 2—-3 M B pe-
*ume RTK.

YOM3 6yget noctaeisTb npu-
EeMHUKM C pYyCUDULUPOBAHHBIM
NporpamMMHbIM obecrieyeHnem u
PYKOBOJCTBOM MO 3KCM/yaTauuu.

MpUHUMNUANBHO HOBbLIM MO-
MEHTOM  COTpyAHMYecTBa C
THALES Navigation ctaHet pa3pa-
60TKa CNYTHWKOBOM annaparypbl,
paboTatouie B cucteme
[MTOHACC. M3BecTHO, 4TO B HAcTO-
Allee BpeMs GOMbWKUHCTBO Npu-
€MHMKOB paboTaeT B robanbHOM
CNYTHUKOBOW  HaBUTaLWOHHON
cucteme NAVSTAR (CLIA). B

CObbITUA

Komnauua «leokocmoc» u
Applanix Corp. (Kanapa)
06BABUAN O 3aKNIOYEHUM
3KCKJIIO3UBHOTO AUCTPUODLIO-
TOPCKOro COrnaiweHus

N'E._/KOCMOC

B cootBetcTBUM C ycnoBuaMu
cornalweHus Komnauua «leokoc-
MOC» CTAHOBUTCA 3KCKIHO3UBHbIM
ANCTPUOLIOTOPOM  NPOAYKLMH
Applanix B Poccuu, ctpanax CHI v
banTum n HaumMHaeT nocTaBKM
noJHOro cnektpa npogyktos POS
n DSS. Mpoayktel POS un DSS pas-
paboTaHbl cnewunanbHo Ans BbiCO-
KOTOYHOTO onpefeneHus MecTo-
NoNoXeHUs 06BEKTOB U CbEMKU B
ABWeHun. VHTerpaums B cucte-
Max BbICOKOTOYHOTO MpPUEMHMUKA
GPS v wHepumanbHOM cucTeMmbl
(IMU) paet BO3MOXHOCTb Henpe-
pbIBHOTO OMNpefieNieHns MecTono-

2006-2007 rr. nnaHupyetca 3a-
MYCK HOBbIX HABUTFaLMOHHBIX
cnyTHUKoB rpynuposku INMOHACC.

Kak Bbl oueHuBaete 6nu-
}anllylo nepcnekTUBy passBu-
TUA pbIHKa npueMHUKoB GPS B
Poccun?

CnyTHWKOBbIE CMCTEMBI — 3TO
KpaiHe nepcnekTUBHOE Hanpas-
NleHne ons pasnuyHbIx cdep pes-
TenoHocTu. lMpuemHunkn GPS npe-
LOCTaBSAIOT COBEPLIEHHO HOBblE
BO3MOXHOCTMW B ONpeAeneHunn Ko-
OpAuHaT, obecneynBatoT HbICTPO-
Ty, YAOOCTBO M KayecTBo paboTshl,
npodeccmoHanbHbii KoM opT.
OnbiT pabotbl ¢ ProMark 2 noka-
3an, YTo poccuitckue notpebute-
AV BNOJIHE FOTOBbI K BOCNPUATHIO
HOBBIX TEXHONOTWIA, HecnyyaiHo
PbIHOK CMYTHUKOBOW reofie3nyec-
Ko annapatypsbl B Poccuu passu-
BaeTCA KpanHe akTuBHO. [lokasa-
TenbCTBO TOMy — BbicTaBka GEO-
FORM+ (Mockea, 10-13 mapTa
2004 r.), Ha KOTOPOI 3KCMOHMPO-
BaANCb NPaKTMYeCcKu BCe Kpyn-
Helllume reopesnyeckue GpeHpbl,

NIOXKEHMS, BDEMEHU U YIIOB KPEHa,
TaHraya 1 pblCKaHWA ABUXKYyLero-
cs 00beKTa — TPaHCMOPTHOrO
CPeLCTBa, NIeTaTeNbHOTO annapara
— [aXe Npu BPEMEHHOM OTCYTCT-
BUM BUZMMOCTM cnyTHUKOB GPS.
MpoaykTel POS n DSS ucnonb3y-
l0TCS BO MHOXECTBE NPUIOKEHN,
BKJto4Yas aspocbemky (POS AV,
DSS), BbLICOKOTOUYHYIO CbEMKY W
LAMArHOCTUKY aBTOMOOUIbHbLIX M
xenesHbix gopor (POS LV, POS TG),
Tonorpaguyeckyto cbemky (POS
LS), a Takxe ans pspa MOPCKMX
npunoxexuit (POS MV).
Mpecc-penus
KomnaHuu «leokocmoc»

PernoHanbHas Hay4HoO-npak-
TU4ecKas KoHdepeHuma «leo-
Ae3us, kaprorpacdus u Kagacrp
3emenb Mpubaitkanba» (Up-
KyTCK, 12-13 mapra 2004 r.)

KoHdepeHuus Gbina npuypo-
yeHa k 85-netuio PepepanbvHoii

a 3TO CBM[ETENbCTBYET O TOM, YTO
B Hallel CTpaHe pacTeT Cnpoc Ha
BbICOKOTEXHOIOTMYHYIO annapa-
TYpy-.

KakoBbl 6yayT AanbHeiiwue
waru YOM3 B nnaHe npopBuxe-
HUA Ha PbIHOK CMYTHUKOBOW an-
naparypsbi?

Jletom 2004 r. mMbl nnaHupyem
BbIMYCTUTb NepBble napTumn Z-Max
u Mobile Mapper. Kpome Toro, B
npoeKkTe YyCTaHOBKAa 6a30BbIX
CTaHUMIA Ha TEPPUTOPUM KPYMHBIX
POCCUIACKMX TOPOSOB, CO3AaHue
Ha 6a3e NpeaAnpuUATUA CEPBUCHOTO
LeHTpa no obcayXKuBaHUsA anna-
patypsl GPS THALES Navigation,
co3aHne y4e6GHO-METOANYECKOTO
ueHTpa. 06cnyxuBaHue u obyye-
HUE KNMEHTOB OyAeT NpOXOAuUTb
Kak Ha 6ase 3aBoja B ExkartepuH-
Oypre, TaKk 1 Ha 6a3e 17 dunuanos
YOM3 no Bceit Poccun. B gekabpe
2004 r. Mbl HamepeHbl NMPOBECTU
OYepefHyto BCTPeYy C PyKOBOACT-
Bom THALES Navigation, getanu-
3UpOoBaThb 3TU NPOEKTHI U COMNACo-
BaTb nyiaHbl Ha 2005 T.

Cnyx6bl reofesunmn u kaptorpacum
Poccun (Pockaptorpacduu), npo-
Wwna HakaHyHe «[iHA paboTHMKOB
reofie3vu u kaptorpaum» u cos-
nana ¢ 30-netvem kadeppbl WH-
XEHEpHOW reofes3wn u KapTorpa-
tum WpKyTCKOTO rocyaapcTBeH-
HOrO TEXHUYECKOTO YHUBEPCUTETA
(WuK) — wHuumatopa KoHde-
peHuum.

KoHdepeHuus nopgobHoi Te-
MaTuku 6bina nposeaeHa B Mpu-
Gaikanbe Bnepsble. Heobxogm-
MOCTb ee MpPOBEAEHWA Bbi3BaHa
HAYYHO-TEXHUYECKUMU U 3IKOHO-
MUYECKUMU NePeMeHaMu B reofe-
3K 1 KapTorpacum, a Takxe Ha-
3peBLueil NoTpe6GHOCTLIO B NpoBe-
[leHUM CBOe0OpPa3HOro cMoTpa To-
norpago-reofe3nyeckoin 3nuThl
peruoHa.

B KoHdepeHUuUM npuHamM yya-
CTWe NpefCcTaBUTENUN NMPOU3BOLCT-
BEHHbIX OpraHu3auuii ropoga —
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BocTouHo-Cubupckoro ArM (Poc-
kaptorpaduu), cuavana Oy
«loc3emkapactpcbemkay — BUC-
XATWN, unHctutyTa «Xunnpgopnpo-
€KT», y4YeHble aKaAEMUYECKUX W
otpacneBbix HUWN WNHcTutyTa
reorpadomm CO PAH u uHctuTyTa
BoctCMOHWUUTTUMC MNP Poccuu,
a TaKxe npenojasatenu, acnu-
PaHTbl U CTYAEHTHI MPKYTCKUX BY-
308 — WpITY, UTY, UTYNC, UTCXA.
Ha koHtepeHunM Takxe npucyt-
cteoBanu npepcrasutenn CITA
(HoBocnbupck) u bpl'Y (bparck),
a Takxe WHctutyta Hra Tuxoro
okeaHa (Pupxn).

B nporpamme OCHOBHbIX CeK-
uMn KoHdepeHuun — «leope-
3us», «Kaprtorpadus», «Kapactp»
n «CrypeHyeckas» y4yacTBoBano
cebiwe 100 yenoBek, npeacTaBuB-
wux okosio 70 coobueHmnit. Ha Ka-
teape UMK pabortana BbicTaBKa
coBpeMeHHOro Tonorpado-reoge-
314eckoro 060pyfoBaHMs.

B poknagax 6bin paccMoTpeH
WWPOKNIA CNEKTP HAYYHbIX U Mpo-
M3BOJCTBEHHBIX BOMPOCOB COBpe-
MEHHON reoge3unun, Kaptorpadum
M 3eMenbHOro Kajactpa, npeg-
CTaBNiEHbl pe3ynbTaThl BHeJpeHUs
HOBbIX HAY4YHO-TEXHUYECKUX pa3-
paboTOK B MPaKTUKY.

AHanu3 matepuanoB KoHde-
peHuMu no3sonseT cAenarb Bbl-
BOJ O BbICOKOM Hay4HO-TeXHUYeC-
KOM YpPOBHE 1 XOPOLWMUX nepcrnek-
TUBax Kaptorpago-reoaesnyec-
KOro W 3eM/IeyCTPOUTENbHOTO fAe-
na 8 MNpubaiikanse.

N3 Tematukm coobueHuii,
NPeACTaBNeHHbIX HA KOHdepeH-
LKW, 3aMETHA TEHJEHLMUA, YTO XKe-
CTKWe yCNOBUA PbIHOYHON IKOHO-
MUKW 06YCNIOBNMBAIOT B OCHOBHOM
NPUKNafHY0  HanpaBieHHOCTb
6O/IbWMHCTBA HAY4YHbIX U TEXHMU-
Yeckux paspaboTok. B T0 xe Bpe-
M$ MTPOM3BOLCTBEHHbIE OpraHK3a-
LMK CTanu 3aMeTHO Gosblue yae-
NATb  BHUMaHUA 0OHOB/IEHMIO,
nop6opy M LeneBOW MOArOTOBKE
Oyaylwmnx kappos. B cBA3M ¢ 3TUM
BHYWAET ONTUMU3M AKTUBHOE
yyacTue CTyneHToB B paboTe KOH-
tdepeHuuun. CtypeHyecKkas cekums
6bl1a CaMOit MHOTOYUCNEHHON, —
Ha Hell 6blo0 npefcTasieHo 6o-

nee 20 QOKNapoB, MOCBALEHHbIX
pesynbTataM Hay4HbIX UM Npous-
BOZICTBEHHbIX PaAbOT, BbIMONHEH-
HbIX CTyAEHTaMu.

OpraHu3atopbl WM Yy4acTHUKK
KoHtepeHLUu Obinu efUHOAYLW-
Hbl B MONOXWUTENbHOW OLEHKE
npoweawen KoHdepeHuun. Ectb
VYBEPEHHOCTb, YTO NpoBefeHue
nofobHbLIX MeponpuaTuii byner
cnocobcTBOBaTL  flafbHewemy
pa3BuTuio Kaptorpaco-reogesu-
YECKOro W 3eM/IeyCTPOUTENbHOrO
nena B [pubaiikanbe, ykpenne-
HUIO COTPYAHUYECTBA YuYebHbIX,
Hay4YHbIX U MPOU3BOACTBEHHbIX
opraHusauuit oTpacnu, npusne-
YEHWI0 TaNaHTAUBON MONOAEXM K
OCBOEHWIO HYXHbIX, MHTEPECHbIX
M NepcneKkTUBHBIX cneuuanbHoC-
Ten.

JILA. NMnacturux, B.MN. CrynuH

(WpKyTCKNii rocynapcTBeHHbIi

TeXHWUYeCKuil yHUBepcuTeT)

-~ V MexpyHapopgHaa cneuma-
NU3UPOBAHHAA [EeMOHCTpa-
UMOHHAA BbicTaBKa «CTT/
CrpoutenbHas TexHuka u Tex-
Honorun'2004»  (Mockea,
25-29 mas 2004 r.)

Ha BbicTaBke 6bina npepcras-
NeHa npoaykuus 6onee 250 KoM-
naHWn-npousBoauTenein AOPOX-
HO-CTPOUTENbHOW U 3eMNeponHon
TEXHUKW, MOCTaBIYMKOB 3anacHbIX
yacreit, [CM, pemoHTHOro o6opy-
[OBaHNA, Pa3INYHbIX CEPBUCHBIX
VCNYr 1 COMYTCTBYIOWMX MaTepua-
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nos. Komnauus MPWH, npuHsas-
Wwas yyactue B 3TOW BbICTABKe,
npeAcTaBnsna cucTembl ynpasne-
HUA 1 KOHTPONA [LOPOXHOW 1 3eM-
NEepPONHON TeXHUKK, MPOU3BOAM-

moe KoMnaHuen Topcon
Positioning Systems (AnoHus).

NPUH

Www.prin.ru

~ Marepuanbl 30HUpOBaHuUA,
NpPoBeAEeHHOro KOMNaHueu
«leokap nawc» (HoBocu-
6upck) coBmectHo ¢ Keme-
POBCKUM MYHULMNANbHBIM
npeanpuatnem «APK», yr-
BepxpaeHbl 28 maa 2004 r.
KemepoBCKUM ropoackum co-
BETOM HapoAHbIX AenyTaToB

T A B R
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MpuHatoe [loctaHoBnenne «0
TEeppPUTOPUANBHOM 30HWPOBAHUM
ropoga Kemeposo» asnsetca [o-
NIOXXEHMEeM O TeppuUTOpUanbHOM
30HMPOBAHWK, BKIOYAOWMM Tpa-
LOCTPOUTENbHbIE pEernaMeHThl W
CXeMy TeppuTOpUanbHOro 30HU-
poBaHua. WHdopmauymua o Teppu-
TOpPUaANbHBIX 30HaX U rPajoCcTpoU-
Te/bHbIX pernamMeHTax nocne npu-
HATUA TopcoBeTOM OyfeT BHECeHa
B rpafoCTPOUTENbHBIA U 3eMefb-
HbIl KafaCTpbl, KOTOpPble BeayTCs
B a4MUHUCTpaLuM ropoja.

B.A. CnupupgoHoB
(«Teokapg nntocy)

~ CepTuduKauua npuemMHUKOB
Smart 3100 IS, Smart 6100
IS n NovAtel DL-4

KomnaHus
«GPScom» non-
HOCTbIO 3aBep- O
wuna npouecc )
ceptudmKaymm
npuemHnkos GPS caHTumeTpoBoOii
ToYHOCTM Mopenei Smart 3100 IS,
Smart 6100 IS u NovAtel DL-4.
MepeyncneHHble Bblle MOAENM
BHECEHbl B rOCY[APCTBEHHbIA pe-
eCTp CpeLCTB U3MEepeHui.

H.B. Munosupgos
(Komnanus «GPScomy)

£~ |E

~ WHTepHeT-calT KoMNaHuM

«GPScom»

31 mas 2004 r. Hayan paboty
NHTepHeT-cant KOMNaHuu
«GPScomy. Ha canTe
WWW.gpScCom.ru npefCcTaBieHo

060pynoBaHME M MpPOrpamMMHOe

obecneyeHne,  npegnaraemoe
KoMnaHuew.

H.B. Munosupos

(Komnanus «GPScomy)
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3acepaHue NpaBneHus

Cankr-MeTtep6yprckoro 06-

wecTBa reopesuuM U Kapro-

rpachuu (Cankr-Metepbypr, 1

utoHA 2004 r.)

HoBbll coctaB [lpaBneHus B
KonuyectBe 17 yenoBek Obin U3-
OpaH Ha 3-eit OTYETHO-MEepeBbI-
6opHoit kKoHhepeHumun CankT-le-
Tepbyprckoro obuiecTea reoge-
3um u KapTtorpadum 19 mas
2004 r. Uenb O6buectea, koTopoe
BO3HWKIO Gonee 10 net Hasag, —
06beMHEHME YCUANII cnelmanmc-
TOB OTpacnei kaprorpaco-reope-
3M4eCKOro M reonHdOpMaLMOH-
HOro obecneyeHus, LeNCTBYIOWNX
B CaHkT-MeTepbypre v Ha Teppu-
Topun Cesepo-3anagHoro Pepe-
panbHOro OKpyra.

Ha nepBom 3acepaHunu HOBOro
cocTaBa [paBneHus 6bino0 pelle-
HO cdopmupoBaTb (UHAHCOBO-
MaTtepuanbHyto 6asy 06uectsa Ha
OCHOBE PpEeryispHbIX YneHCKuX
B3HOCOB (DM3MYECKUX U KONnek-
TUBHBIX YJIEHOB, @ TaKXe JapoB W
MOXepTBOBAHUN OT MPOQUIbHBIX
oprauusauuit CaHkr-lMeTepbypra
u CeBepo-3anagHoro cepepans-
Horo okpyra. Pasmepbl exerop-
HbIX YJIEHCKWUX B3HOCOB YCTAHOB-
NeHbl B pa3mepe:

— A QU3NYECKUX nuLy —
300 py6. (cTymeHTbl, Npenofasa-
TENM TOCY[APCTBEHHBIX YYEOHBIX
3aBefieHuil U HepaboTartolne neH-
CMOHepbl 0T 0653aTeNbHON ynna-
Tbl 0cBOGOXAAKOTCH);

— BAA OPUANYECKUX UL, —
He MeHee 5000 py6. (rocygapct-
BeHHble y4yebHble 3aBefieHWs OT
06s3aTenbHoil ynnatel 0CBOOOX-
patrcs).

Ha 3acepaHuu lMpaBneHus 6bl-
1M n36paHsl:

— pepcepatens [pasneHus
— A.C. borgaHoB (HavyanbHUK OT-
fena  reosoro-reofe3nyecKon
cnyx6bl KomuteTa no rpagoctpo-
UTeNnbCTBY M apxutektype CaHKT-
MeTtepbypra);

— 3amecTtutens lNpeaceparens
— b.B. Pe3yHkoB (gupekTtop Y
«Tpect TPUNy, CankT-MeTepbypr);

— ceKkpetapb [lpaBnenus —
B.b. Kanutor (uccnegosatens ucto-
PUM reofe3nyecKux U3MepeHmit).

Kpome Toro, 6bin u3bpaH Mpe-
3uguym lpaeneHus B cocTase 8
uneHos pasneHus.

MoutoBbit agpec ObuiecTsa:
191023, CaHkT-leTepbypr,
yn. 3oayero Poccn, 1/3

Ten/dakc: (812) 110-47-14

«leopesnyeckue npuéopbis»
(CaHkT-MNeTtepbypr)
www.geopribori.ru

HayuHo-TexHuU4ecKas KoHde-
peHuusa «leouHpopmaLumnoH-
Hble TEXHOJIOTMKU ANA pelue-
HUA 3apay ynpaBneHus puc-
KaMu U KPU3UCHBLIMM CUTYa-

LUMAMU (ExaTtepunbypr,
29-30 uioHa 2004 r.)

KoHtepeH-

uua  aBnsetcs

COCTaBHOI Yac-
Thi0 €XEerofHomn
OKpyHOW Ha-
VYYHO-TeXHUYe-
cKon KoHdepeHumn «CoBpemeH-
Hble MpobaemMbl MHGOPMALUOHHO-
ro npocTpaHcTea Ypanbckoro ¢e-
pepanbHoro okpyra». OpraHusa-
TOpaMu KOH(epeHLUMK BbICTYNUN
PockapTorpadus B nuue LlenTpa
«YpanreouHcopm» u [naBHoe yn-
paBneHne no pgenam 0 u YC
CBeppnoBckoit obnacty.

B paboTe KoHdepeHLUM npu-
HANKM y4actue okosno 80 cneuma-
nucToB 13 54 opraHusauui 20 ro-
pogos Poccun: MockBsbl, CaHKT-
Metep6ypra, Mowkap-Onbi, Cama-
pbl, YensbuHcka, Muacca, OpeH-
6ypra, KypraHa, Mepmu, Ekare-
puHOypra, TiomeHu, Yutsl 1 gp.

KoHtbepeHuuns, npeogones pe-
TMOHaNbHBIN U POCCUNCKUIA YPOB-
HW, BbIWAA Ha MeXAyHapoAHYylo
apeHy. Tak, B paboTe KoHtepeH-
LUK MPUHAN y4yacTUe W BbICTYNUN
C ABOKnagom npepcrasutens Pec-
ny6nukn KasaxctaHa Beayuimii
HayYHbIi COTpyAHUK WHcTUTyTa
KocMuyeckux uccneposanuin (An-
ma-Ata) O0.M1. ApxunKkuH.

Jleneraumn npubbLIBLWIMX Ha
KoH(epeHLUIO npefcTaBuTeneil
pasNuUYHbIX CTPYKTYP BO3IMaBAANU
HaYaNbHWKN yNpaBNeHWUN, LEHT-
POB MOHWTOPUHTA, AUPEKTOPa Op-
raHM3auumin m ux 3amectutenu,
MaBHbIE MHXXEHepbl, HaYanbHUKM

OTLEN0B, BeAyLMe U MaBHble cne-
LMaNnuUCTHI.

C nNpuBETCTBEHHbIMU BbICTYN-
NIEHUAMU K y4YaCTHUKAM KOHce-
peHLnK 06paTUANCh 3aMeCTUTENb
pykoBoanTens PockapTorpacuu
A.H. MpycakoB 1 HayanbHUK Mag-
HOro ynpasneHus no genam 0 un
YC CsepanoBcKoil 06acTy, reHe-
pan-maitop B.®. JlaxTiok.

A.H. TlpycakoB, B 4acTHOCTH,
OTMETUN, 4TO ANs 3PheKTUBHOIO
BHEpeHUs u paboTbl reouHtbop-
MaUMOHHbIX CUCTEM HEoOX0AMMO
pewuTb pAf 3apjay: chopmupo-
BaTb MHQPACTPYKTYpYy NpOCTPaH-
CTBEHHbIX [aHHbIX, CO3aTb efu-
Hble CTaHLAPTbI U CHU3UTb YPOBHb
CEeKpeTHOCTW KapTorpaguyeckon
MHGOPMALUK, UCKNOUNTL Ay6nN-
poBaHue paboT npu paspaboTke
reoMH®OpPMaLMOHHbIX CUCTEM, CO-
3patb MHTepHeT-nopransi.

B.®. NaxTiok noayepKHyn, uTo
OQHWUM U3 CTpATErMyecKUx Ha-
npasfeHnii obecnedyenus 6Geso-
MacHOCTK OT Yrpo3 TEXHOTeHHOTO,
NPUPOAHOTO U TEPPOPUCTUYECKUX
NposiBNEeHUA sABNAETCH pa3BuUTHe
MHbOPMaLMOHHO-YNPABAAIOLLMX
cucteM, yHUUKaLMA TexHuyec-
KWUX pelleHnit n npoekToB, 6aso-
BO/I OCHOBOW KOTOPbIX ABAAIOTCA
I'MC-texHonorum.

B xopme pabotbl KoHdepeHUuu
OblIn 3acnywaHbl foknagsl, kaca-
fowmnecs cTpaTernu ynpaBieHus
PUCKaMK HA Pa3/IUYHbIX YPOBHAX
Bnactu, TpeboBaHUil K MHDOpPMa-
LLMOHHO-aHANUTUYECKUM U FeOUH-
(hOpMaLMOHHBIM CUCTEMAM, Mpo-
6nem co3faHus U UCNonb30BaHusA
eanHoi uudposoii kapTtorpadu-
YEeCKOW OCHOBbI U €€ HOPMATHUBHO-
NpaBOBOI NOJLEPKKM, NPUMeHe-
HUS  JAHHbBIX AWCTAHLWUOHHOIO
30HOMPOBAHMUA 3eMan.

Ha BbiCTaBKe, NpoBefeHHON B
pamkax KoHdepeHwuuu, 66110 npo-
pgemoHcTpupoBaro: TWNC gna OB
CBepanioBckoit obnactu u Ypans-
CcKoro chefiepanbHOro oKpyra, pas-
paboTaHHble LleHTpom «Ypanreo-
MHDOPM», AaHHbIE KOCMUYECKOTO
30HAMPOBAHUA, MpefcTaBieHHbIe
komnaHueir «MPAAM-TPYMNMy», a
TaKxe pasnuyHas Kaprorpatuye-
CKas NpoayKuua YpanbcKoi Kap-
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Torpacuyeckoit pabpuku 1 mara-
3nHa «KapTorpad» («YpanreouH-
thopmy).

Bo Bpems paboTbl KoHthepeH-
LMK OGbINO MPOBEAEHO 3acefiaHue
«KpYI0TO CTONa» Noj, pyKOBOACT-
BOM 3aMeCTUTENs HadyanbHUKa
[naBHOro ynpaeneHus no penam
M0 n YC CeeppnoBcKoit ob6nactu
A.N. Ko3nosa Ha Temy «Co3paHue
peruoHanbHOM cMcTeMbl ynpase-
HUs puckamuy». Ha 3acegaHum 6bi-
NN BBIABUHYTHI Cefytolie npep-
NOXEHUA:

— 06patnTb 0c060e BHUMAHUE
Ha MeXaHW3M BHEefLpeHUs U Wuc-
nonb3osanuna MC gna obecneye-
HUS onepaTuBHOW paboTkl opra-
HoB ynpasnenus 10 n YC, gexyp-
HO-AMCNETYEPCKUX CAYKO;

— o06ecneynTb MHPOPMALMOH-
Hoe B3aummopgencteue NC OrB
Ceppnosckoit obnact u TUC O
n YC B efMHOM MH(POPMALNOHHOM
NpOCTPaHCTBE;

— npoBoanTb 3acepaHue Ko-
OpAMHALMOHHOMO COBETa Mo Npo-
6nemam WMHGOPMALMOHHOTO MNpo-
CTPaHCTBA He pexe [BYX pas B rof;

— ocBewarb featenbHocTs Ko-
OpAMHALMOHHOIO COBETa Mo Npo-
6nemam MHbOPMaLMOHHOTO Npo-
CTPaHCTBA B MeyaTu W Ha caiite
«YpanreonHdopmy;

— NPOBOAMTL BCTpPeYMn no 06-
MeHy onbIToM B 061acTu pa3pabot-
ku TNMC-texHonoruit gns MO n YC B
nepuoa Mexay KoHhepeHumsamu;

— aKTMBM3MpoBaTb paboTy no
NPOBEAEHUI0 NPe3eHTaLUi HOBbIX

0

PENTAX

750 ye.

paspabotok [NC gns peweHus 3a-
[ay ynpaBieHUs pUCKaMu U Kpu-
3UCHBIMW CUTYALUAMU.

B Lenom KoHdepeHLM0 MOXHO
OxapaKTepu3oBaTb Kak Qopym
€AMHOMbIWNEHHUKOB, KOTOPbIN
NOAYEpPKHYN BO3poCllee NoHUMa-
HWe npobnem M BOCTpebOBaH-
HocTb TMC-TexHonoruin B obnactu
obecneyeHns 6Ge3onacHocTn oOT
Yrpo3 TEXHOTeHHOro, MPUPOAHOIO
XapaKkTepa W TeppopuUCTUYECKUX
NpOsiBNEHWIA, BaXKHOCTb BOMPO-
COB, PAaCCMOTPEHHbIX Ha MjeHap-
HbIX 3aCefjaHUAX U KKPYIJIOM CTO-
nex» He Tonbko ans CBepAnoBCKOiA
obnactu, Ypansckoro tepepans-
HOro OKpyra, Ho 1 Bceil Poccuu.

JI.T. babypuHa
(LeHTp «YpanreonHdopmy)

~ lpecc-KoHpepeHuua komna-

Huu Autodesk, Inc. (Mockea,

13 uniona 2004 r.)

B npecc-koHdepeHunn mupo-
BOTO nfepa B 06nactv pa3pabot-
KM MporpaMmMHoro obecneyeHus
ANs aBTOMaTM3auuu NpoeKTUpo-
BaHWA U YNPaBNEHUs NPOEKTHLIMU
paHHbiMn Autodesk, Inc. (CLUA)
NPUHAAW yyacTue npefcTaBUTENU
npeccsl, ANCTPUObIOTOPSI
Autodesk — KoMNaHum
Consistent Software, «MouHT» u
«Apkapa» (Kves, YkpauHa), cuc-
TemHble LeHTpbl — «CuCodTy,
EMT, «MHdApC», «Pycckas MMpo-
mblwneHHas Komnanuay v gpyrue
naptHepbl. OHa 6bina nocesleHa
pacwupenuio 6usHeca Autodesk B

HIMLU “FeoTpenn”
ocuumansHLIN gUnep.

T

544 ye.

282 ye.

Poccuun, npusHaHHOW pyKOBOACT-
BOM KOMMaHWUM OfHWUM U3 Haub6o-
flee NepcnekTUBHBIX PErnOHOB C
6onbWKUM NOTEHLMANOM pa3Bu-
™A,

Ha npecc-KoHtbepeHUUn Bbl-
CTYNUN BULE-NPe3nJEHT Komna-
Huu Autodesk KapcreHn Tlon
(Karsten Popp), kypupytowuit pe-
ruoHbl EBponel, banxHero Bocto-
ka n Adpukn. OH pacckasan o
TpexneTHen nporpaMmme WHBECTU-
UMt No pasBUTMIO OGU3HECa KOM-
navun Autodesk B Poccuu. Cpeau
MPUOPUTETHBIX 33fay 3Toil npo-
rpammbl:

— OTKpbITUE MpeACTaBUTENb-
cTBa B Mockse ans 6onee achdek-
TUBHOTO OOCNYXUBAHUA KIUEH-
TOB, B3aMMO[ENCTBMUA C NapTHepa-
MW 1 Npecco;

— MNpoBefeHne NoAHON NOoKa-
Nn3auuKM BEPTUKANbHOIO Creuua-
JIN3UPOBAHHOTO NPOrpaMMHOro
obecneyeHns Ans MalWUHoCTpoe-
HUs, apPXUTEKTYpbl, CTPOUTENbCT-
Ba, [MIC n peweHns HaBUraynoH-
HbIX 3a4ay;

— 6opbba ¢ NUpaTCTBOM U f10-
cTeHne 0,5 MAH. neranbHbIX
nonb3oBaTesiel  MPOrpaMMHbIX
nponykToB komnanuu Autodesk B
Poccuu.

B 3akniouyenun, Kapcren Mon u
npefcTaBUTENM KoMnaHuu
Autodesk oTBeTMNM Ha BoOMpOCH
YYaCTHUKOB npecc-KoHbepeHuum.

B.B. lpowes
(Pepakums xypHana
«leonpoctuy)

(095) 361-9595
(095) 361-9959
www.geo-trade.ru
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MPOTPAMMHBLIE NPOAYKTbI
ANA PABOTbl C TPAOUYECKUMU
NJAHHbBIMW B TOMNOTPA®UN

10.1. MuxeneB ('Y «MocropreoTpect»)

B 1988 r. okoHuun MUUTAMK no cneunanbHOCTU «MCCAefoBaHUs NpUpOAHbIX pecypcos». Pabotan B HMO
«MnaHeta» n 000 «Pagnyc-M». B HacTosLee BpeMa — maBHbli cneuunanuct otgena MYI «Mocropreotpect».

A.A. lo6aHoB (MUUTAKK)

B 2002 r. okoHuun reogesuyeckuin hakynster MUNTAMK no cneumanbHocTu «npuknagHas reogesusay. C 2003 r.
pa6otaer 8 MUIUTAKK, B HacToslLlee BpeMss — acnupaHT Kadeapbl NPUKIAAHON reofesunu.

Mpoponxkaa Temy, Hayatyw B
npepblayleii cratbe (cm. feonpo-
¢un. — 2003. — Ne 4. —
C. 34-36), paccmoTpum cnepyio-
Wue nporpamMMHble NPOAYKTHI,
npefcTaBneHHble Ha POCCUIACKOM
pbIHKe.

OAHUM MX HUX ABNAETCA MpoO-
rpammubiin - komnnekc CREDO,
paspabotaHHblit CM «Kpepo-Lua-
nor» (Muxck, benopyccus).

MporpammHblii KoMnnekc
CREDO nmeeT paf [OCTOWNHCTB, Bbl-
LensoWmnx ero U3 yucna Aapyrux,
emy nopobHeix. Komnavus «Kpe-
po-Inanor», paspabatbiBawollas u
BHELPAOWAsA NPOLYKT, BELET no-
CTOSIHHOE pa3BUTUE CUCTeMBI. Tak,
B 2000 r. Ha cMmeHy npoayKram
BToporo nokonexua (DOS) npu-
WAK CUCTEMbl TPeTbero noKoJse-
HUA.

Mpexnae BCero, 3TOT KOMMIEKC
npeAHasHayeH ans o6paboTKu re-
Ofie3nyecKknx n3mepeHuit. Moato-
My MPOrpaMMHbIii KOMMEKC nony-
YUN WMPOKOE pacnpocTpaHeHue
Cpefu OpraHu3auuid, BbINOJHA0-
Wwux Tomorpaduyeckne paboThl.
Kpome Toro, fo HefaBHero Bpeme-
Hn CREDO 6bl1 eAUHCTBEHHbLIM
NPOAYKTOM, cofiepatum 6ubauno-
TeKy YCJI0BHbIX 00603HaYeHUi, co-
OTBETCTBYWIWMUX  POCCUUCKOMY
TOCT. Ho u ceituac, B To BpeMs Kak
K AutoCAD nopobHas 6ubnamnorexa
npeparaeTcs 3a OTAeNbHY0 nna-
1y, 8 CREDO oHa BxoauT B 63a30BYI0
CTOMMOCTb.

Komnnekc noctpoeH no Mo-
OYNbHOMY MPUHUMAY, T. €. reofe-
3n4yeckue aaHHble 06pabaTbiBaloT-
cA B OCHOBHOM  Mopyne
CREDO_DAT. Uudposas mopenb
MEeCTHOCTU CO3[aeTcs B Mopjyne
CREDO_TER (B TpeTbem nokoneHum
— cuctema «Tononnax»), a 3atem
MOXeT ObiTb NepefaHa B Apyroi
mogynb, Hanpumep, CREDO_[10PO-
' (npoekTupoBaHue aBTO[OPOT).
Mpwn 3ToM MHbOpMaLKA NepepaeT-
cs 63 UCKaXeHus, T. e. YCNoBHble
3HaKW, LBeTa JIMHKUIN, pacnonoxe-
HWe MO CNI0AM OCTAKTCA HEU3MEeH-
HbIMU.

Komnnekc w3HayanbHo 6bin
OpWEHTUPOBAH Ha PYCCKOA3bIYHO-
ro nosib30BaTens, 4to, 6€3ycN0BHO,
ABNAETCA MNIOCOM 1A OnepaTopa.

Komnnekc coyetaet B cebe wu-
POKMWII CNeKTp pellaembix 3agavy,
VHWUBEPCaNbHOCTb MpW UX pelue-
HUM. Henb3s 060iTU BHUMaHWEM
TOT (haKT, 4TO 3TO OAMH W3 CaMbIX
LOCTYMHBIX MPOrPaMMHBbIX NPOAYK-
TOB Ans 06paboTKM pe3ynbTaTos
reofie3nyecknx U3MepeHui.

Kpome cTaHaapTHoro Habopa
(hyHKUMIA, HeobXxoguMbIX Ans 06-
paboTkn Tonorpado-reogesnyec-
KOoW WHdOpMaUMM W npucylei
GONbIWMHCTBY MPOAYKTOB TaKoro
Ha3HauyeHUs, NPUCYTCTBYIOT [O-
MONHUTENbHbIE BO3MOXHOCTU.

B cucreme ocyuwecrtsnsercs
npueMm JaHHbIX CO BCEX TUMOB 3Je-
KTPOHHbIX TAXEOMETPOB, UCMOJb3Y-
owuxca B Poccum n ctpanax CHI.

MpuyeM NpUHUMAIOTCA «Cbipbley
AaHHble — cenapauus u3mepeHun
OMOPHOI CeTN U CbeMOYHBIX AaH-
HbIX, aHann3 AONycKos, hopMmupo-
BaHWEe TOMOMOTUM OMOPHOW CEeTU
BbIMOJHAETCA NPOrpamMMon.

B cucteme ypaBHuBatoTCa cety
nto6bIX METOA0B NOCTPOEHU (TpU-
natepaumu, TPUAHryAsLWUM, Noau-
FOHOMETpUH, NNHEAHO-YINOBbIE) U
MX KOMOMHaLMii, 4yTO no3BonseT
3¢ PeKTUBHO MCNONb30BaTb BO3-
MOXHOCTW 3NEKTPOHHbIX Taxeome-
TPOB NPU CO3[1AHUM OMOPHbIX Ce-
Teil.

Peann3zoBaH ypoGHbLIN Mexa-
HU3M MPOEKTUPOBAHUA OMOPHbIX
ceTell, YTo [aeT BO3MOXHOCTb B
WHTEPaKTUBHOM rpacduyeckom pe-
XXUMeE, UCNONb3yA PacTpOBble MOf-
NOXKM KapT MW a3pOCHUMKOB, Bbl-
OupaTb ONTUMasbHble CXEMbI U Me-
TOAVKM U3MEpPEHWIA.

Kpome OCHOBHbIX cucTeMm, B
CREDO noctaBnswTCA [JOMNONHMU-
TeNbHbIE MOAYIM, MO3BONAKIWME
Ha npodeccMoHanbHOM YpoBHe
npeo6pa3oBLIBaTb U ONpefenstsb
napameTpbl npeobpa3oBaHus reo-
LEHTPUYECKUX, TeOfe3nNyeckux,
NPAMOYrobHbIX KooppuHaT
(TPAHCKOP), obpabartbiBath faH-
Hble HMBenuposaHua oT I knacca
[0 MHXeHepHOro, B TOM 4ucie C
MCnonb3oBaHWeM LUGPOBLIX HU-
Benupos (HWBEJIUP), TpaHcdop-
MWUPOBaTb pacTpbl KapTorpaduyec-
knx matepuanos (TPAHCOOPM),
BbIMYCKaTb MaTepuanbl MexeBaHUs
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(3EMNNAH) u apyrue. Takum 06-
pa3om obecneynBaeTcs KOMMIeKC-
HOe pelleHne pasHOOOpasHbIX 3a-
Jay nonb3oBatesen.

Kpome Toro, CM «Kpepo-Ana-
nor» npepocTaBnseT Ans obyye-
HUA CTYOEHTOB NPOrpaMMHbIi KOM-
nnekc CREDO. 3to no3sonseT roto-
BUTb BbICOKOK/IACCHbIX CreLmanmc-
TOB, KOTOPbIE MOTYT pellaTb pasHo-
o6pa3Hble 3afayM C MCnonb3oBa-
HUeM NPUKNAAHOro NMPOrpaMMHOr0
obecneyeHus.

KoHeuHo, kak n niobas pgpyras
nporpamma, CREDO He mpeanbHa.
Moxanyii, He COBCeM yaayHO pe-
WeH BOMPOC C BeKTopu3auuei
pacTpoBoro u3obpaxeHus. [po-
rpamMmma BOCNpUHUMAET nWb haii-
nbl popmara BMP, npuuem tonbko
MOHOXPOMHble. Kpome Toro, Kak u
BO MHOTMX ApYrux NpPOrpaMMHbIX
npofyKTax, He coBCeM YAOOHO
BEKTOPW30BaTb  MPOTAXEHHbIE
06beKTHI, TaK Kak Ans 3TOro Heob-
XOAMMO BPYYHYIO MOCTOAHHO ne-
peABuraTth rpaHuubl 3KkpaHa. Ecre-
CTBEHHO, 3TO 3aMeYaHue OTHOCUT-
CA K NPOAYKTaMm BTOPOTo nokose-
Hus CREDO_TER u CREDO_MIX
(DOS). B npopykTax TpeTbero no-
KONIEHMSA, BbIMYCK KOTOPbIX Hayan-
cs B 2000 r. cucTemoi
CREDO_DAT3.0, wucnonb3ytoTcs
pacTtpoBblie dainbl No6oil LBETHO-
CTW, Aa ¥ MHTepdeiic BMaa oT06-
paKeHus CyliecTBeHHO borave.

HecmoTps Ha To, 4TO B nporpam-
ME& WMEETCA BO3MOXHOCTb Hemno-
CpenCTBEHHO MofyyaTb JaHHble C
npubOpoB, TaKWUX KaK 3EKTPOH-
Hble TaXxeoMeTpbl, YaCTO BO3HUKa-
toT npobnembl. Hanpumep, npo-
rpamma (Bepcus nog DOS) He Boc-
NPUHUMana JaHHble, MOJYYEHHblE
C NMOMOLLbID YKA3aHHOrO B Creuu-
¢dbukauum Taxeometpa Carl Zeiss
Elta R55 (ceityac BbinyckaeTcs nog
mapkoi Trimble 3305). Kpome To-
ro, BO3HUKanM npobaembl C ypas-
HUBAHMEM U PAcyeToM KOOpAMHAT
(sepcus nog DOS). Mpu 3tom He
COBCEM JIOTMYHO pelleH npoLecc
pacyeta kooppuHat. [leno B TOM,
YyTo ANA pacyeTa KOOpAMHAT, Ha-
npuMep, TaXeOMeTPUYECKOTrO X043,
Heobxo4MMO BbI3BaTb AMANOrOBOE
OKHO «PacyeT KoopauHary, 3atem
BbIAENUTL BCE TOYKM XOAQ, KOTO-

pble He06XOANMO YPOBHATL, Mochne
yero elle pa3s Bbi3BaTb JMaN0roBOe
OKHO «PacueT KoopaMHaT» U Ha-
xatb knasuwy OK. Takoi anro-
pUTM, KaK NpaBwuio, CTaBUT onepa-
TOpa B TYNUK.

0aHako, pagu cnpaBegiuBoCTy,
clleflyeT OTMETUTb, YTO Mporpamma
CHabXeHa KOHTEKCTHbIM MEHH
HELP (T.e. npu HaxaTtuu Knasuwm
F1 nomolb BbIgaeTcs no pasgeny,
B KOTOPOM B HAaCTOAWMA MOMEHT
paboTaeT onepartop), rie AOCKO-
HaNbHO OMMCaH NOPALOK AeCTBUN
onepartopa npu pacyeTe KOOpAw-
HaT U ypaBHUBAHWU.

Bce 371 3aMeyaHus OTHOCATCA K
cucteme CREDO_DAT 2.0, cHaTol ¢
NOCTABOK M COMPOBOXAEHUA elle B
2001 r. B HacToswee Bpems KOM-
MaHWs BbIMYCKAET WeCTYI0 BEPCUI0
cuctembl (CREDO_DAT 3.06) c 6o-
Nlee WUPOKMM HabopoM noTpebu-
TeNbCKMUX KayecTB, YYETOM COBpe-
MEHHBIX BO3MOXHOCTEN napka
3/1eKTPOHHbIX TaxeoMeTpoB. Bmec-
Te C TeMm elle CyWecTBYIOT NO3U-
UMM, NO KOTOPbIM Pa3paboTyuMKu
MOTYT COBEpLIEHCTBOBATL MNpoO-
rpamMmmHble NPOAYKTbI. 3TO KacaeT-
csl HeobxogumocTu 6osnee yaobHom
paboTbl C cUCTEMOW MONEBOMO KO-
LAVNPOBaHUS, paclMpeHmns IKCNopT-
HbIX BO3MOXHOCTEN CUCTEM LMUd-
pOBOr0 MOAENNpOBaHUSA, UCMONb-
30BaHUA [aHHbIX CMYTHUKOBbLIX ON-
peneneHuin, co3fgaHua CUCTEMBI
pabotsl B pexume «on-line» B no-
Jle TUNA «3/IEKTPOHHAS MeH3ynay.

W3 paHHOW v npepblpylen cra-
Tbel BULHO, YTO BCE W3 Bbllenepe-
YMCNEHHbIX NpoOrpaMm cnabo npu-
cnocobneHbl K BEKTOpM3aLuu
6onbliKMX MO pa3Mepy pacTpoBbIX
1300pakeHunit, XoTs 6oNblIOE YnC-
7o TonorpauyecKnx niaHos B no-
cllefjHee BpeMs CO3[AEeTCA UMEHHO
Takum cnocobom. [leno B TOM, 4TO
CTOMMOCTb BEKTOPM3aLMKU 3Hauu-
TeNbHO HUXEe CTOMMOCTM MONEBbIX
paboT, a TOYHOCTb COOTBETCTBYET
pacTpoBOMY OpUrMHany W ynosne-
TBOpsieT GONbLWMHCTBO NONb30Ba-
Tenen.

NMeHHO MO3TOMYy HEBO3MOXHO
060MTM BHUMAHWEM TaKOM npo-
rpamMMHBIN  NPOAYKT, Kak Easy
Trace, pa3paboTaHHbIii KOMNaHue
Easy Trace Group (Ps3aHb).

Easy Trace — 370 He CAMP u He
I'NC, a TonbKO AULWb BEKTOPK3ATOP.
EnMHCTBEHHOE, YTO MOXHO fenatb
C MoMoLWb0 3TOW Nporpammbl —
BEKTOpPWU30BaTb PacTpoBOe M306-
paxeHue. 3aTo Kak Nerko 3to fe-
natb! Becb npouecc NOrMyYHo BbICT-
poeH u npoaymaH. OTaensHo cTouTt
OTMETUTb  MOJIyaBTOMATUYECKUIA
pexum BekTopusauuu. KoHeuyHo,
ele fanexk ToT fieHb, KOrAa npo-
rpamMma OyneT MOJHOCTbIO BEKTO-
pu30BaTh niaH, 6e3 BMelwaTensCT-
Ba onepatopa, Ho Easy Trace —
NepBbIil War B 3TOM HanpaBAeHUN.
YKe ceityac, npu BeKTOpU3aLMM
ropusoHTanen, nporpamma 6e3o-
WNOOYHO OTCNEKMBAET NUHMUIO.
Ecnu Bpopyr nospnsetcs nomexa,
Hanpumep, NOANUCb FOPU30HTaNU
WNN ee npecekaeT Apyron ycios-
HbIM 3HaK, Easy Trace octaHaBiu-
BAaeTCA M XAET KOMaHAbl oneparo-
pa, B KAKOM HanpasneHuu npogon-
XWTb nHMio. EcTecTBeHHO, TaKoi
pexum TpebyeT NOCTOAHHOIO Npu-
cyTcTBMA oneparopa. Ho 3To, no-
Xanyii, Hanbonee pasyMmHblii KOM-
npomucc. C 0AHON CTOPOHBI, one-
paTop MeHblle yCTaeT, MeHblle
NOPTUT Nasa, HanpsXeHHO BrA-
[bIBAsACh B 3KpaH, C ApYron cTopo-
Hbl, Ierye NepuoAnYeckn nopcKa-
3bIBaTb MallWMHE AanbHeilee Ha-
npaBneHue, 4Yem nepepenbiBath
NOTOM TO, 4TO Mporpamma cpenaet
camocToaTensHo. CTouT TaK xe oT-
MEeTUTb elle OfHY (PYHKLUMIO AaH-
HOM nporpammbl. YacTo Bo3HMKaeT
Takas npobaema, Koraa npu BEKTO-
pu3aumMmn Kakoro-1mbo npoTsKeH-
Horo obbekTa (Hanmpumep, LOpo-
W), OH He NOMeLAeTcsa LeanKkom B
pa3mep 3KpaHa KommnbloTepa. 370
MPOUCXOAUT [OCTaTOYHO 4acTo,
ocobeHHO Korga omepaTtop, CTpe-
MsACb Kak MOXHO B0onee TOYHO BeK-
TOpM30BaTb 0GBEKT, fiENAeT CUMb-
HOe yBennyeHue pacTpoBOW noj-
noxku. Mpu 3Tom onepatop fon-
JKEH 4acTo OTBNeKaTbCA OT Npo-
Lecca CKaHMpOBaHWA W nepefBu-
ratb MojoxeHue 3kpaHa. B npo-
rpamme Easy Trace pa3paboTymku
npeaycMoTpenu yaobHblii cnocob
nepemelleHns 3kpaHa. Korga one-
patop, BEKTOpU3ysA, NOABOAUT Kyp-
COP K rpaHuLe 3KpaHa, To nosasnA-
etca cumBon crpenku. Ecnu npm
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3TOM HaxaTb Ha NIEBYK KnaBuLy
MbILWKW, TO IKPaH HayHeT nepeme-
WaTbCs B BbIOPaHHYIO ONepaTopom
CTOPOHY [10 Tex Nop, Noka He bynet
OTMNyLLEHA KNaBUILA MbILWM.

Kpome Toro, B nocnegHei Bep-
cum Easy Trace 7.x pro nosBMNOChH
npunoxexue Rainbow, npuyem Te-
nepb KakK CaMOCTOATENbHbIN npo-
rpaMMHbll npofyKT. OCHOBHbIM
Ha3HayeHMeM 3TOW NPOrpaMMmbl siB-
nAeTcs NOLroTOBKA pacTpa Ans no-
chefylolleil BeKTOpU3aLUM U ero
LeneHue Ha cnou.

OyeBMAHO, YTO HaMHOroO nerye
BEKTOpM30BaTh Tonorpaduyeckuii
nnaH no cnosm. Tak e 0YEBUAHO,
4TO NOYTU BCe OyMaxkHble TOmo-
rpaduyeckue matepuansl copep-
XaT nosiHylo Tomorpaduyeckyio
MH(OpPMaALMI0 O MECTHOCTU, @ UHO-
rha, Hanpumep, KpynHOMacwTab-
Hble Tonorpaguyeckne nnaubl 3a-
CTPOEHHbIX TEPPUTOPUIA — elle K
MHOPMALMID O NOA3EMHbIX KOM-
MyHUKauusax. Mpu BekTOpU3aLUK
TaKWUX NNAHOB [laXKe OMbITHbIN one-
paTop MOXeT 3anyTaTbCs B IMHNUAX
¥ NOTPATUTb HEMAJIO BPEMEHW ANs
TOro, 4T06bl pa3obparbCs B CUTYa-
umu.

Mporpamma Rainbow npepHas-
HayeHa MMEHHO ANA MNOATOTOBKU
pactpa c uenblo obneryeHus no-
chefyiolWwero npolecca BeKTOpH-
3auuu. [ins aToro npegnaraetcs Ha
OCHOBE LiBETHOrO PacTpoBOro U3o0-
OpaxKeHUs MeCTHOCTU, MONYYEHHO-
ro nyTem CKaHMPOBaHMA UCXOLHO-
ro 6ymaxkHoro niaHa, co3aarb pac-
TPOBbIE TeMaTU4YecKue Cou: rUa-
porpacdusa, penbed, [OpPOXKHasA
ceTb U T. A. A yxe 3aTeMm No 3TUM
OTAENbHbIM CNOAAM BbINONHUTb BEK-
Topu3aumto. Mpuyem nocne 3Toro
npouecc BekTopusauuu dyaet 6o-
nee 3@EKTUBHLIM KaK B Py4HOM,
TaK 1 B aBTOMATM4YECKOM pexnumax.

B nporpamme Rainbow 310
npepnonaraeTca Aenatb € NoMmo-
weto yBetoseneHus. [leno B Tom,
4TO KaXAOMYy YCJIOBHOMY 3HaKy Ha
Tonorpauyeckon Kapte COOTBET-
cTByeT cBoii uget. OgHaKo He Bce-
ria yaaeTcs BbiepaTb POBHbIA
OTTEHOK AaXe B npefenax ofHOro
JINCTA KapTbl. 3TO COBEPLIEHHO He-
3aMeTHO rna3sy, HO KOMMbOTepy,
pasnuyatwouemy 16,7 MAH OTTeH-

KOB, 3TO BUAHO. lo3tomy, Hanpu-
Mep, YCNOBHbIA 3HAK «peKa» Mo-
XeT cogepxatb ot 10 go 100 ot-
TEeHKOB ronyboro upeta. Oneparo-
py Heob6X0AMMO NPU MOMOLLU Mbl-
WK yKa3aTb OTTEHOK, N0 ero MHe-
HUIO, Haubonee COOTBETCTBYIOLUI
LLBETY YC/IOBHOTO 3HaKa, nmocne ye-
ro NporpamMma 3aMeHuT 3TOT OTTe-
HOK Ha HOBBIiA, BbIGPaHHbIi onepa-
TOpoM 3apaHee. Ho gpyrue otTeH-
KM BaHHOrO YCNIOBHOIO 3HaKa 0CTa-
I0TCA He3aMelLeHHbIMK, U onepaTo-
py HEOOXOAMMO elye HECKONbKO
pa3 ykasaTb OTTEHKM 3TOro yCNoB-
HOr0 3HaKa, OCTaBLIMECA He3aMme-
LWEHHbIMK.

Mpouecc, onucaHHbIA Bbllwe,
NpPOUCXOAUT B TeYEHUE OLHOI Mu-
HYTbl U He NpefcTaBAseT HUKAKUX
TPYAHOCTEN Ana oneparopa.

OpHako mocne 3Toro BCe paBHO
ocTaloTcs «benbie Abpbl» B BUAE
OTAENbHbIX He3aKpaleHHbIX NUK-
cenell, a TaKxe NOABAAETCA TaK
Ha3blBAaEMbIil «lWyM» — MUKCENH,
KOTOpbIE UMEKT TOT e OTTEHOK,
HO He OTHOCATCA K YCIOBHOMY
3HaKy. Pa3paboTumku nosabotu-
JNCb 06 3TOM, U NOC/Ee BbIWEONM-
CaHHOI npouenypbl M306paxeHue
npeanaraetcs obpaborartb cneuu-
anbHbIM UILTPOM, KOTOPBLI ybe-
PET HEHYXHBI «WYM» U OfHOBpe-
MEHHO 3anOJIHUT NYCTble NUKCeNy,
npuHagfexaliue ycnoBHOMY 3Ha-
Ky. 3aTeM HOBOE NoJly4yeHHoe U30-
OpaxeHune CoXpaHAeTCs Kak pacTp
B OHOM 13 06wWenpuHaTHIX dhop-
MaToB.

Mocne TOro, KaK TakMM 0bpasom
6ynyT 06paboTaHbl BCE YCNOBHbIE
3HaKW pacTpoBOro OpMUruHana,
MOXHO BBIMONHUTL MOCAONHYIO
BekTOpM3aumio. Wnu, ecnn Heob-
XO0[MMO, pacnevartatb [AaHHbIiA
(hparMeHT, 3aMeHUTb YCIOBHble
3HaKM Ha HOBbIE OJHOTUMHbIE, NO-
JIYYeHHble B pe3ybTaTte LBETOAe-
neHus. Takas Konus OyaeT Bbirs-
[eTb HAMHOTO MPUATHEE, YNTATHCS
Jlyylle OpurMHana, Tak Kak youpa-
eTCA JNWHMUN KIYM», MeLaLwmii
TOYHOMY BOCMPUATUIO YCNOBHbIX
3HaKOB.

Kpome TOT0, B TOV XK€ nporpam-
M€ MOXHO BbINONHUTL MOJHBIA
KOMMIeKC OCHOBHbIX paboT ¢ pac-
TPOM: CTepeTb, [LOPUCOBATh, mpe-

06pa3oBaTb B MOHOXPOM, 06paTUTD
L4BeTa, MOBEPHYTb Ha MPOWU3BOJb-
HbIA Yrofl, CKaTb, PacTsHYTb U T. f.
lfomumo 3Toro, ecnum cpepcrs
Rainbow He xBaTaer, u3obpaxe-
HME MOXHO COXPaHUTb B OJHOM 13
pacnpocTpaHeHHbIX rpathuyeckux
(hopMaToB 1 LONONHUTENBHO 06pa-
6oTaTb B [pyroit nporpamme, Ha-
npumep, B Adobe Photoshop.

CobcTBeHHO Rainbow v sBnseT-
cA rpaduyecKUM pefaKTopoM, W
BCE BbILWEONMUCAHHbIE NPOLEAYPbI
MOXHO BbINOAHUTb U B APYrOM rpa-
tbunyeckom pepakTope. Ho
Rainbow pa3paboTaH u onTumusu-
poBaH cneuuanbHo Ans paboTsl C
Tonorpacmyeckoi rpadukoin, no-
3TOMY BCE NMEPEeUNCTIEHHbIE Onepa-
UMM nerye u ObicTpee pAenatb
MMEHHO B 3TOW Nporpamme.

WTak, Mbl paccmoTpenu aBa Ha-
nbonee pacnpocTpaHEHHbIX Ha
POCCUIACKOM PbIHKE MPOrpaMMHBbIX
npoaykTa ans paboTbl ¢ Tonorpa-
tduyeckoit rpadukoit, paspabo-
TaHHble B Poccum v 6GnunxHem 3a-
py6exbe. KoHeuyHo, Ha TeppuTo-
pun Poccum n cTpaH 6GnuxHero
3apybexbs CyLWeCTBYIOT U Jpyrue
NporpaMMHble MPOAYKTHI, npea-
Ha3HaueHHble [N1A ITUX e Leneil.
OfHAKO pa3paboTyMKu MMEHHO
3TUX NPOrpaMMHbIX NPOAYKTOB
BedyT Haubonee aKTUBHylO Map-
KETUHTOBYIO NONUTUKY, UHTEHCUB-
Hee COBEPLEHCTBYIOTCA B TEXHU-
YeCKOM njaHe, NO3TOMY MX Mpo-
rpaMMHoe obecneyeHue WKUPOKO
pacnpocTpaHeHo Cpeau Tonorpa-
tbnyecknx opraHusauumii u, no
MHEHWIO aBTOPOB, Haubonee WH-
TepecHo KOHEYHbIM MoJb30BaTe-
nsM.

B 3akiiueHuM xouetcs oTMme-
TWUTb, YTO NpefCcTaBieHHble Mpo-
rPaMMbl HU B YEM He yCTynaiT 3a-
pybeXHbIM aHanoram, a MHOTAA U
NPEBOCXOAAT MX.

RESUME

To continue the discussion
(GeoProfi No. 4, 2004) the authors
analyze some options and user
friendliness of the CREDO (Credo-
Dialogue, Minsk, Belorus) and Easy
Trace (Easy Trace Group, Ryazan)
packages for processing raster
images topographic plans.
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B 1999 r. okoHuMna akynbTeT aBTOMATUKN WU BbIYUCIUTENbHOW TEXHUKW TaraHpOrckoro paguoTexHUYeCcKoro
YHUBEpPCUTETA MO CMeuuanbHOCTU «UHxeHep-nporpammuct». C 1996 r. pabotaet B HMK «biopo kagacTpa
TaraHporay, B HacTosiiee BpeMs — uHxeHep TNC.

A.B. lop6artiok (HMK «btopo kagactpa TaraHporay)

B 1998 r. okoHuMn haKkynbTeT aBTOMATMKW U BbIYUCAUTENBHON TEXHWUKW TaraHpOrcKoro paguoTeXHUYeCKoro
YHUBEpPCUTETA MO CMeuuanbHOCTU «UHxeHep-nporpammuct». C 1998 r. pabotaer B HMK «biopo kagacTpa

TaraHpora», B HaCTOsiLee BpeMA — PYKOBOAMTENb NPOEKTa.

06nnK TeppuUTOPUA NOCTOSHHO
MeHsieTCs, NpuyemM B ropogax fo-
cTatoyHo ObicTpo. [osBastoTcs
HOBblE KBapTanbl, JOMa, LOPOTHK,
napku, OObEKTbl TOPOACKOW WH-
thpacTpykTypbl. [Ins pelweHus 3a-
Lay TOpOACKOro ynpaBieHus,
CTPOMTENCTBA W MHOTUX APYruX
HeoOX0ANMO, 4TOObl 3TN U3MeHe-
HUA ObIIW OTPAXKEHbI HA KApTax U B
atnacax, no3Tomy Kaptorpaduyec-
Kas NPOAYKUMSA HyXAaeTcs B ne-
peusgaHuu. Ytobbl HoBOe KapTo-
rpaduyeckoe u3paHue 6bino co-
BPEMEHHbIM U aKTyalbHbIM, NPOCT-
paHCTBEHHblE AaHHble, HA OCHOBE
KOTOpbIX OHO CO34aercs, Heobxo-
AMMO 06HOBAAThL. B 6onblueil cTe-
neHW 3To Kacaetcs Kaptorpadu-
YecKMx M3gaHuilt MaccoBoro Cnpo-
ca, KoTopble coaepxar uHdopma-
LMo 0 ObICTPO pasBuBaloLiercs
rOpOACKOW MHGpPACcTpyKType, no-
3TOMY 00bEM U3MEHEHMIT 3HAUUTE-
neH.

~ Mouemy HeobxoauMo 06HOB-
NATb KapTorpaguyecKue aaH-
Hble?

B 1998 r. HMK «btopo kagactpa
TaraHpora» noprotosuna u u3ga-
na Amnac TaraHpora, cofepKalmnii
Ha MOMEHT u3jaHus Haubonee
nofHyto MHdopMmaunio 060 Bcex
yAMUax, 3aaHnsAx, agpecax, 06bek-

Tax MHpaCTpyKTypbl ropopa. At-
Nac CTan HaCTONbHOM KHUMOM Ans
MHOTUX PYKOBOAWUTENEN ropoa-
CKMX OpraHu3auui, LWUPOKO WuC-
noNb30BaCca CNYKOON TaKCH, Ku-
TeAsAMMU ropofa M Typuctamu. 3a
NATb NeT ropoj M3MEHWNcs, U B
2003 r. nosBunacb Heobxogu-
MOCTb B BbINyCKe BTOPOro U3faHus
atnaca, OTpaXkalowWero 3Tn u3me-
HeHus.

-~ Kakne WCTOYHUKM paHHBIX
MOXHO UCNONb30BaTh AN 06-
HOBNEHUA?

06bI4HO cOOp AAHHBIX ANs nep-
BOr0 U3AaHus TpebyeT MHOrO
CPeACTB M BpPEMEHW, MN03TOMYy
BMOJIHE OOBACHMMO XKenaHue ak-
Tyannu3npoBaThb AaHHble GbicTpee U
C MeHblMMK 3aTpaTamu. U ecau
[aHHble 0 PacnonoXeHuu, K npu-
Mepy, anTeK Uiu 3anpaBoK MOXHO
nosly4nTb, NopaboTaeB Co CnucKa-
MW 3TUX 06bEKTOB, TO MHGDOpMA-
LMI0 O FEOMETPUU BHOBbL MOSBUB-
WNXCA UM PEKOHCTPYMPOBAHHbIX
34aHWI NONYYUTb rOPa3fo CHOX-
Hee, a HaWTU MHDOPMALMIO O He-
3aperncTpMpoBaHHO 3acTpoiike
NPaKTUYECKN HEBO3MOXHO.

Kakue UCTOYHMKM Nyylie BCero
MCMOb30BaTh AN MOJYYEHUs Ha-
nbonee MOMHOMO U aAKTyanbHOTO
Habopa AaHHbIX MO rOpPOACKON 3a-

CTpOWKe, aipecHOi 1 NpoCTpaHCT-
BeHHOW uHdopmauun? ns cospa-
HUS MepBOHAYasbHbIX AAHHBIX Ha
TEPPUTOPUIO FOPOAA UCMONb30Ba-
Anuchk Tonorpatduyeckme nnaHbl
MacwTabos 1:2000 u 1:5000. Ynu-
Lbl, KBapTanbl, 34aHNA, agpecHble
AaHHble MOCTOSIHHO KOPPEKTUPO-
Ba/NCb B MPOLECCE BbINONHEHUS
pasNuyHbIX paboT, HO U3MEHEHUs
B rOpO/ACKOM 3acTpoiike TpeboBa-
AN 3HAYNUTENbHO Gonbluero obbe-
Ma paboTt no 06HOBIEHMIO NPOCT-
PAHCTBEHHbIX [aHHbIX. [naHbl
MacwTaba 1:500, KoTopble AOMXK-
Hbl coAepXaTb Haubonee NoaHyk
W cBexyl uHdopmaumto, 06HOB-
JAOTCA N0 AaHHLIM reogesunyec-
ko cbemku. OpHakKo, 3To npouc-
XOLUT CULWIKOM MeAJIEHHO, A B psi-
Le CJy4YaeB WCMONHUTENbHAs
CbeMKa HOBbIX 0OBLEKTOB He mpo-
BOAWTCSA, KONMYECTBO NNAHWETOB
BEJMKO, MO3TOMY WX HEelb3s WC-
NnoJb30BaTh B KAYeCTBE OCHOBHOO
UCTOYHMKA MH(OpMaLUU ans 06-
HOBNIEHUS  MPOCTPAHCTBEHHBIX
LaHHbIX.

~ Wcnonb3oBaHune aaHHbIX guC-
TaHUMOHHOrO 30HAUPOBAHUSA
(AN3) Ana o6HoBNEHMA AaH-
HbIX

[ns 0OHOBNEHUS [OAHHBIX MO
ropofCKOM 3aCTpoliKe TpaguLMOH-
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L e Y LA ks

Patiox dsopya cnopma
«KpacHeili komensuuk»

HO MCMOJb3YHTCA a3pohOTOCHUM-
kn. CtoumocTtb paboT no aspodo-
TOCbEMKE 3aBUCUT OT HECKOJNIbKUX
tdakTopoB: Macwraba 3aneta
(macwTaba aspodoTocLEMKHM),
NAOWAaAM 1 yaaNeHHOCTb 06beKTa.
B cpegHem ueHa 3a 1 kKM? aspodo-
ToCcbeMKW pasBHa 35-50 pon. ans
macwrtaba 3aneta 1:15 000-
1:20 000, n B 3TOM C/y4yae mac-
wtab noay4aembix GOTONIAHOB
cocTaBnset 1:5000. YuutbiBas fo-
CTaTOYHO BbLICOKYIO CTOMMOCTb pa-
60T no a’pothoToCchEMKE, Mbl 06-
patuan BHUMaHMe Ha [pyroi uc-
TOYHUK JAHHBIX — KOCMUYECKU
CHUMOK. CTOMMOCTb KOCMUYECKMUX
CHUMKOB BbICOKOTO pa3peLleHus B
HacTosllee BpeMs COCTaBNSET B
cpepHem 30 pon. 3a 1 km?. Tpygpo-
3atpaTtbl N0 06paboTKe HeCcKoJb-
KMX JecATKOB KaapoB aspodoTo-
CbEeMKM ropasfio Bbllle, YeM no 06-
paboTke OAHOTO—ABYX KafpoB KO-
CMUYECKOro CcHUMKA. CpaBHUB
CTOMMOCTb UCXOAHBIX U300paxe-
HUI U fanbHeliwein 06paboTKM as-
pothOTOCHEMKM U KOCMUYECKUX
CHUMKOB, Mbl pewwunau ans oO6HOB-
NeHns AaHHbIX ucnonb3oBatb A03.

N3 npepcTaBneHHON B HACTOSA-
wee BpeMs Ha pbiHKe A[13 npoayk-
uum ans pabot no ropofcKoil Tep-
puTopun 6Gonblie BCEro Noaxoast
n306paxeHuss Co  CMYTHWUKOB
Ikonos u QuickBird. Mpu 3ToMm
paspelleHne MOHOXPOMHOIO M30-
OpaXeHns CHUMKOB COCTaBseT:
Ikonos — 1 M, QuickBird —
0,61 M, @ MHOTO30Ha/IbHOTO M306-
paXXeHUs COOTBETCTBEHHO 4 U
2,44 M.

Mbl OCTaHOBMNUCL HA CHUMKe
QuickBird, B nepsyto o4yepepsb, u3-
33 €ro BbICOKOTO NMPOCTPAHCTBEH-
HOro pa3spelleHuns, KoTopoe ABNA-
eTCcsA HeobX0oLUMbIM YCIIOBUEM IS
aKTyanu3auun [aHHbIX Mo ropof-
CKOW 3acTpoMKe, a TaKxe BMOJHE
LOCTYMHOW CTOMMOCTU U YLOOHbIX
YCIOBUWIN 3aKasa.

Hamu 6bin npuobpeteH KOM-
MAEKT U3 MOHOXPOMHOTO U LiBETHO-
ro usobpaxenus. 06a nzobpaxe-
HUs ObIAW NPUBA3AHBI K CYLLECTBY-
loleit Tonorpaduyeckon OcHoBe
MacwTaba 1:500 NosMHOMUANBHBIM
npeobpasoBaHuem. 3atem Obio
BbINOJIHEHO CNUsAHME [BYX M306pa-
XEeHWIR, U MoNy4YyeH LBETHOW CHU-
MOK C MpOCTPAHCTBEHHbLIM pa3pe-
lWweHneM 60 cM. 3TOT CHUMOK MOA-
XOAMN ANsi OGHOBNEHNSA [aHHBIX NO
VAMLAM, KBapTanam 1 3naHusam fa-
e C yyeToM Toro, YTo B TaraHpore
npeobsafaeT 4YacTHas ManoaTax-
Has 3acTpoiika. O6beKTbl (3naHus,
npoe3fbl, 3e/eHble HaCaXAeHus,
orpajibl 3eMenbHbIX Y4acTKos, ra-
paxu) ObliM [OCTaTOYHO XOPOLIO
pasnanyumbl. OcobeHHo Hac nopa-
3UN OTKPbITHIA 6GacceiiH, Ha KoTo-
pOM BbINM YETKO BUAHbI NaBaTENb-
Hble JOpOXKK (puc. 1).

[ins Toro uTo6bI ONMpeaenuThb
Tle NPOU30WAN UIMEHEHUSA, B UH-
cnekuum focyaapcTBeHHOrO apxu-
TEKTYPHO-CTPOUTENLHOTO Hag3opa
(TACH) mbl nonyyunu wuHdopma-
LMI0 O 3AaHMsAX, MOCTPOEHHbIX C

b Bt deal ghalen ek Seken b

MOMEHTa BbiMycKa NepBoOro u3pga-
Husa atnaca. Okasanochb, 4To 3a 370
BpeMs 6bI10 NoCTpoeHo okono 850
3paHuit. llepeyeHb HOBbIX 3[aHUN
BKJIIOYAN afpec M TUM 3aCTPOMKU.
IToT nepeyeHb GbiN MCMONb30BAH
BN KOPPEKTUPOBKU aApecHOro
cnos, Hapagy ¢ uHdopmauuen us
aBTOMAaTU3UPOBAHHOW  CUCTEMBI
yyeta MyHuuunanbHbix 3emenb (AC
YM3), paspabotaHHoii «btopo ka-
pactpa Taranpora». Cnegyet otme-
TWTb, YTO MOCTOAHHOE BbINONHE-
HMe paboT No MeXeBaHMIO 3e-
MeNbHbIX Y4acTKOB M MOLrOTOBKA
AOKYMEHTOB AN KajacTpoBOro
yyeTa cneunanucrtamm «biopo Ka-
pactpa TaraHpora» obecneyusaer
aKTyanbHOCTb faHHbIx B AC YM3.

~ PepakTupoBaHue u nopro-
TOBKA JaHHbIX

Pa6oTa no noArotoBKe AaHHbIX
NpoXoAuna B [Ba 3Tana: Ha nep-
BOM 3Tane JjaHHble 6bin 06HOB -
Hbl, Ha BTOPOM — Knaccueuumupo-
BaHbl 1 NOArOTOBNEHbI K BEPCTKE U
usganuio Atnaca.

YKe [aBHO He CEeKpeT, YTo Co-
30aTb Ka4eCTBeHHY KapTorpadu-
YECKyYI0 MPOAYKLMIO MOXHO, TO/b-
KO MCMosib3ys MOLWHbIE CPeAcTBa
TNC. PaboTa Hag u3gaHuem Obina
BbINOMIHEHA C MNOMOULbIO Mpo-
rPaMMHBIX MPOAYKTOB KOMMaHUM
ESRI, Inc. (CLUA) ArcGIS 8.3 u
Maplex 3.4.

MepBOHAYaNbHO [aHHbIE Xpa-
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Hunuce B popmare ArcInfo 7.2.1
nmo6o B popmare SHP. Ytobbl yn-
pocTutb paboTy C HUMU B
ArcGIS 8.3 u ucnonb3oBatb Tex-
Honoruio ArcSDE, paHHble Obinu
IKCNOPTUPOBAHbI B 6a3y reoaaH-
Hbix. TexHonorua ArcSDE no3sso-
NseT peaakTUpoBaTh OfMH Habop
[aHHbIX Ha HECKONbKMUX paboyux
MecTax OfHOBPEMEHHO, YTO 3Ha-
ynTenbHO obneryaeT peaakTMpo-
BaHWe, KOHTPONb KOPPEKTHOCTU
LaHHbIX U COKpallaeT BpeMs pa-
60Tbl. Ynuubl U KBapTanbl Obiin
npefcTaBneHsl B BuUAe Habopa
CN0eB C TOMONOrMYeCcKMMU npa-
BUNIAMU: TEPPUTOPUS ropofa no-
JefleHa yIMLuamMmu Ha NofuroHsl, B
aTpubyTax KOTOpbIX COALEPXKUTCA
TWN 3aCTPOWKM. [laHHbIE KOPPEK-
TUpOBANUCH no CHUMKY
QuickBird, nnanam macwTaba
1:500, a Takxe c y4yeTom MHDOp-
mauuu, nonydeHHon nz AC YM3 u
TACH (puc. 2).

MpoBoas o6HOBNEHWE AaH-
HbIX, Mbl 0OHAPYXWUHK, YTO HEKO-
TOpble 3acTPOMWMUKKM CBOEBpe-
MEHHO He MPefoCTaBuUAUu aHHble
B FACH, noaTomy HekoTOpbIX 3Aa-
HWii, BUAUMBIX HA CHUMKeE, B ne-
peyHe He okasanock. bbinn 06Ha-
pyXeHbl W 3neMeHThl Gnaroycr-
pOWCTBA B YAaCTHOW 3aCTpoiike —
KOpTbl, GacceiiHbl, KOTOpbIX He
Obl10 paHee U KoTopble He Obin

HaHeceHbl Ha CylecTBylolWMe
KapTel.
Wtak, pesynstatom pabGoThbl

CTanu Haubosnee aKTyanbHble U
TOYHblE MPOCTPAHCTBEHHbIE [aH-
Hble MO rOPOAY, KOTOPbIE MOXHO
MCNONb30BaTh HE TONLKO AN U3-
LaHus KapTorpaduyeckoir npo-
OYKUMK, HO M B paboTax, BbINOJ-
HAemblx «blopo Kapactpa TaraH-
pora» Ha ropofCcKoit TeppuUTOpUm.
Mpuyem cToumocTb paboT no 06-
HOBJIEHUIO AaHHbIX OKa3anachb OT-
HOCUTENbHO HeBenMKa B CBA3M C
NpUMEHEHMEM HOBbIX TEXHONO-
Tni.

Bropoit 3Tan paboTsl Hag at-
NacoM 3aknioyancs B CO3AaHUM
KapTorpaduyeckux CcTpaHul w3
Habopa NPOCTPAHCTBEHHbIX faH-
HbiX. Atnac TaraHpora ABnsertca
W3[aHWEM, NpefHA3HAYEHHbIM
4NS WUPOKOTO Kpyra nojb30Ba-

Tenem, N0O3TOMY OH A0JIKeH ObITh
MaKCUManbHO AOCTYMHbIM W MO-
HATHBIM A1 N1060ro Xutens ro-
pona. [lonyyeHHble Ha nepBOM
3Tane faHHble ObiIM TOYHLIMU K
aKTyanbHbIMU, HO OIS TOTO, YTO-
6bl Ha MX OCHOBE C03/aTb KapTo-
rpaduyeckme CTpaHuubl, 3Tu
LaHHble 6bI0  HeobXoguMo
knaccuduumMposats M MOAroTo-
BUTb K Pa3MelLeHuto nognucei u
BepcTKe. Ynuubl Gbiin Knaccu-
(bUUMPOBAHbI MO WUPUHE U Ans
HUX 6blAKM CcOpPMUPOBAHLI ABA
nonuroHa (0GbIYHBIX WM MarucT-
panbHbiX yauw). TpaHuybl nonu-
FOHOB YNUL, OFPaHUYNAM KBApPTa-
namu. Takoit cnocob oTobpaxe-
HUA  WHbOpPMaLUM MNO3BONUA
cnenatb KapTy 6osee MOHATHOM
1 NPOCTOM, He NOTEPSIB NPKU ITOM
KapTorpacunyeckoil KOpPEeKTHO-
cTu.

~ W3paHue atnaca

Mocne penakTMpoBaHMA pAaH-
Hble BbIN TOTOBbI K pa3MelleHuto
noanucen. [lna aHHOTUPOBAHUA K
nony4yeHus KapTorpatuyeckux
cTpaHuy  6bI1 MCNONb30BAH
Maplex 3.4. lMocne pasmeleHus
aHHOTALM CTpaHWLbl 3KCNOPTK-
posanucb B dopmat Adobe
Illustrator. lopa6oTka cTpaHul, B
Abobe Illustrator Gbina MuHu-
mManbHa: pobasnsanca  wWabnoH
CTPaHULblI C HABUTAaTOpPOM, U pas-
MelWanucb peKnamMHble MOAYAHU.
Mocne 3Toro kaptorpaduyeckue
CTpaHUUbl ObIIW TOTOBLI K Meyatu
(puc. 3).

Hosoe n3paHue Atnaca TaraH-
pora BK/toYaeT:

— noApo6Hyto KapTy ropoja co
Bcemu 3paHnammn (60 966), agpe-
camu (31 683), o6beKTamMmn ropoa-
CKO MHMPpacTpykTypbl (626) M
CXeMaMu [JBWKEHWUA 0OLeCcTBEH-
Horo TpaHcnopta (64);

— KapTy Npuierawowmx Teppu-
TOpPUIA, copepxallyio uHdopma-
UMI0O 0 3eMeNbHbIX yYacTKax
(34 548), cafoBbIX TOBapULLECT-
Bax (41) ¢ HoMepamu 3eMenbHbIX
yyacTkos (9529);

— nepeyeHb aApXUTEKTYPHBIX,
UCTOPUYECKMUX U KyNbTYPHbIX na-
MATHUKOB TOPOAA;

— MOJIHbI NepevyeHb yuL,

CmpaHuya amnaca

nnowageit (611) u ppyryto uH-
dhopmaumio.

MpuMeHeHMe HOBbIX TEXHONO-
rMit B 00paboTke JaHHbIX NO3BO-
JINNO BBIMOSHUTL CTONb COXHYIO
paboTy HebOoNbWOMY KOMNEKTU-
BY. [lpy OTHOCUTENBHO CKPOMHOM
GromKeTe npoekTa ObiIn pelleHsl
MHOTUE 33fauy, rMaBHas U3 KoTo-
pbiX, MOMWUMO BbIMYCKA KayecT-
BEHHOr0 WMH(OPMaLMOHHO-Kap-
TOrpaduyeckoro uspfaHus, — ob-
HOBJIEHWE  MPOCTPAHCTBEHHBIX
LaHHbIX Ha TeppuTOpUtD ropoja.
OTpaboTaHbl TexHoONOruM Mac-
wtabHoro MCnonb30BaHMUSA
ArcSDE (ArcGIS 8.3), anpo6upo-
BaH HOBbIN UCTOYHUK JAHHBIX —
KocMmuyeckuit cHumok QuickBird.
MonydyeHHbI ONBIT NOKa3an, 4YTo
y AaHHbIx 13 B Poccum 6onblioe
6yayuwee, pbiHok A3 pacwwps-
eTCsl, CHUMKU BbICOKOTO pa3spe-
WeHWs cTaHoBATCA Oonee pfo-
CTYMHLIMU U, UMES COOTBETCTBY-
folMe 3HAHWA U TEXHOoNoruw,
MOXHO peann3oBaTb MHOXECTBO
3 dEeKTUBHBIX MPOEKTOB C UC-
noAb30BaHMEM MpPOCTPAHCTBEH-
HbIX [AHHbIX, CO3[AHHbIX Ha WX
OCHOBE.

RESUME

An experience in the prepara-
tion of the second edition of the
Atlas of Taganrog is presented
together with the new technolo-
gies of spatial data updating. This
Atlas covers the area of the city
and the adjacent regions.
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OPTAHU3ALNA BBOAA bOJIbLLIUX
ObBHEMOB N'EOJAHHbIX

A.10. Koncrantunos (LIMUM «BUCXATU-LIEHTP»)

B 1994 r. okoHuun akynbTeT npuknagHoin kocmoHaBTuku MUNTAMK. B HacToswee BpeMsi — raBHbIi MHXEHEP

LN «BUCXATU-LIEHTP.

OnHOM U3 OCHOBHbIX 33fay Npu
OpraHu3auun LUMKNa [BUKEHUs
uHdOpMaLnK ABAsETCS 3afada Co-
XpaHeHUs [aHHbIX HAa BCEX 3Tanax
BbINOJIHEHNA npoekTa. [o3Tomy B
3TOM CJly4yae OrPOMHOE 3Ha4yeHue
MMeeT MPUHLUN MOCTPOEHUA Tex-
HOJIOTUYECKOro UMKNA, NpaBWib-
HOe pacnpefeieHue npas fgocTyna
K MH(pOpMauMM W opraHusayus
NPOMEXYTOYHOTO, aBapUNHOTO ap-
XUBMPOBaHUS [AaHHbIX Ha Kiloye-
BbIX 3Tanax.

Mpu opraHM3ayMm Npon3BoLCT-
Ba Ha OCHOBE KOMMbIOTEPHOI CeTH
Windows NT Mbl nosiy4aem MHCTpy-
MEHTapui, NO3BONAILWNNA OpraHu-
30BaTb MpaKTUYeckn Nobylo KoM-
OMHauMIo [OCTYNa K MHOopMaLum.
B pesynbrate yero, Mbl Bblgensem
pyKoBOLUTENS MpPOEKTa, Hafenss
€ro npaBamu aAMUHUCTPATOPa, M
WCNONHUTENEN, C MpaBaMK onepa-
TopoB. Mcnonb3ys BO3MOMXHOCTb
Windows NT opraHu3oBbIBaTb CeTb
noj yNpaBieHUeM CepBepa, Mbl
MOXeM BbIAENUTb JUCKOBOE Mpo-
CTPaHCTBO ANl XpaHEeHUs, rpynnu-
POBKM U apXWBHOTFO KOMWPOBAHMA
0060 LeHHoi nHhopmaumu. Kpo-
Me TOro, Ka4oMy MCMOSHUTENIO
Bbigensercs o06bem AUCKOBOrO
MPOCTPAHCTBA [J151 NPOMEXKYTOYHO-
o XpaHeHUs W PerynsipHoro apxu-
BUPOBAHUA MHGbOpMALMM B Npo-
Lecce BbINONHEHUs paboT. Ha Bbi-
AeNeHHOe MPOCTPAHCTBO Mbl pac-
npefensieM npaBa [OCTYNa TakUM
06pa3oM, YToObl OrpaHNYUTL BO3-
MOXHOCTb HECaHKUMOHUPOBAHHO-
0 U3MEHEeHUs U YHUYTOXEHUS UH-
cdopmauum gns ucnonHuTenew, oc-
TaBN UM BO3MOXHOCTb CKIAfu-
pOBaHUs pe3ynbTaToB BbINOJHEH-
HbIX PaboT ANs AanbHelwen npo-
BEpKM u 06paboTKM pyKoBOAUTE-
NIeM NpoekKTa.

Ha npumepe 3T0 MOXET BbIMs-
[eTb creayolmum obpasom.

Mpu BbINOAHEHMU PpaboT no
npoekTy «MepblHb» OpraHu3yeTtcs
nanka «MepblHb», B KOTOpOIii, B
CBOIO oyepefb, CO3[AOTCA BJO-
XeHHble nanku: «lpoBepkay,
«MnanweTtbly, «OpTodoTonnaHbly,
«06was_uHdopmaumsy, «Pesynb-
TaT». B gaHHoM cnyvae Mbl cuuTa-
eM, 4To paboThl N0 NOATOTOBKE Op-
TodoTONNaHoB (reoKOOpANHUPO-
BaHWE), MNAHLETOB, KapT, NJ1aHoB
M Opyrux MmatepuanoB Tonousy-
YeHHOCTW (CKaHMpOBaHWe, TPaHC-
tdbopmupoBaHue, reonpuBsska)
BbINONHEHbI. HeobxoaMmo co3aath
KapTy Ha OcHoBe pewudpuposa-
HUs 0pTOHOTONNAHOB UM 0OHOB-
JleHWs cTapoit KapTorpatuyeckoi
ocHoBbl no optodoTtonnaHam. Co-
OTBETCTBEHHO, CyWeCTBYIOWME Ma-
Tepuanbl pacnpepensoTcs no oa-
HOMMEHHbIM Mankam, a Heobxopu-
Mas fonofHuTenbHas WHdopma-
umnsa (MHCTPYKLUK, cxeMbl 0ObEKTa
1 HaJMYeCTBYIOLMUX MATEPUANIOB M
T. .) pacnonaraetcs B nanke «06-
Was_uMHpopMaLmay.

Pacnpepensa npaBa pocrtyna
LS UCTIONTHUTENEN, Mbl pa3peLlaem
TONbKO uyTeHue nanok «[naHwe-
Tol», «OpTodoTonnaubl», «06-
was_uHdopmauusa», «Pesynbtat»
M yTeHune u fobGasneHne B nanky
«Mposepkax». Torga Kak ons pyko-
BOAMTENA NPOEKTA Mbl YCTaHAB/MU-
BaeM MOJHbIA focTyn K obuwei
nanke «MegblHb».

Kpome Toro, pgns kawporo wu3
UCTONIHUTENEN CneflyeT OpraHu3o-
BaTb €ro JIMYHbIE KOMEpaTopcKue»
nanku, crpynnupoeae ux nog o6-
wen nankon «User», u patb ncnon-
HUTENAM NpaBa Ha AOCTYN TOJMbKO
L00ABNEHNA U YTEHUS.

B pe3ynbrate nOCTPOEHHOI Bbl-

le CXeMbl, UICMIOJTHUTEIb, HAXOAAChH
Ha paboyem MecTe, UMeeT BO3MOX-
HOCTb CKOMMPOBATh C CepBepa BCHO
HeobxofuMyto emy st paboThl Uc-
XOAHYI0 MH(bOPMALMIO, HO He MO-
KET HUYEro U3MEHUTb W YHUYTO-
XUTb. 110 OKOHYAHMIO BbIENEHHO-
ro emy obbema paboT onepatop
nepecbifaetT pesynbtat B nanky
«MpoBepKa», AN KOHTpoas u
panbHeiweit 06paboTKN ee pyKo-
BOJMUTENEM NpOeKTa. Pe3ynbrar oT-
cbinaetcs um B nanky «Pesynbrat»
AN UCMOJb30BAHUA APYrMMU MUC-
NONHUTENAMU, MO0 B LENAX CKna-
AVPOBaHUS ANs apXMBHOTO KOMMW-
pOoBaHus.

B cnyuae pabotbl ucnonHutens
Haf BblAAHHbIM eMy 06bEMOM B Te-
YeHUEe HECKONMbKUX [HEeil, ucnon-
HUTENb BbIMOJHAET E€XefHeBHOe
KONWpPOBaHWe B BbILENEHHYIO eMy
«OMepaTopcKylo» nanky, ¢ fo6as-
NleHMeM K HasBaHuio danna patbl
npousBoAacTea pabort. Cnegyet ot-
METUTb, YTO yAaNeHUe OTCIYKUB-
wux (annosB He MOXET ObITb Bbl-
MOJHEHO CaMWUM UCMONHUTENEM.
[laHHyto onepayuio MOXeT ocylle-
CTBNATb TOJbKO PYKOBOAMTENDb
npoekta, y6eauBWNUCL B MOJHOI
HENpUrofHOCTU MH(OPMaLUY.

Heo6xoanmMoi YacTblo CTPYKTY-
pbl XOXAeHWUs UHbOpMALUN ABNSA-
eTCA ee apXMBHOe KOMUpOBaHUE.
3anucb ynobHee BCero ocyllecTs-
NATb Ha JIEHTY, aBTOMaTM3UpPOBaB
3TOT MPOLECC U HACTPOMB €ro Ha
HOYHoe BpeMs. B apxuBauuto Bxo-
AAT: Manka npoeKTa W NUYHble
«onepatopckue» nanku. Haubo-
nee ONTUMaNbHbIM BAPUAHTOM SIB-
NAETCA eXefHEeBHOE apXUBMPOBa-
HUE Ha NIEHTbI (C KOMMIEKTOM IEHT
Ha HeAeNt0) 1 exeMecsiYHOe KoMnu-
poBaHue (C KOMMIEKTOM NIeHT Ha
rog).
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OnucaHHas Bblwe cxema — Oa-
30Bas, HO B CBA3M C Of,HOBPEMeH-
HbIM BbIMOJHEHUEM HECKONbKUX
NPOEKTOB, @ TaKkKe C HONbWNM KO-
NNYeCTBOM NoNb30BaTeneil AaH-
HOW KOMMbIOTEPHOI CeTU Heobxo-
LMMO nepeiTn Ha 6onee BbICOKYIO
CTyNeHb OpraHu3auuu Joctyna K
uHdopmaumun. [leneHua Ha pyko-
BOAWTENEN NpOeKTa 1 onepaTopos
Ve He[l0CTaTOuHO, TaK KaK Bo3pa-
CTaeT KONMYecTBO JNitojen, Hape-
NIEHHbIX NpaBaMu ANA ynpaBieHus
cylwecTsytowein nHdopmaymeir no
BbINOJHAEMbIM npoekTam. [lo3To-
My HeobXxouM Nepexof Ha cucTe-
My Ppa3rpaHuyeHus poctyna no
KOHKPETHbIM COTPYAHMKAM, @ He Mo
rpynnam afMMHUCTPATOPOB U One-
paTopos.

B Hawem npumepe pna onepa-
TOPOB HUYEro He MEHAETCA, HO py-
KOBOAMTENb NPOEKTa OrpaHu4mBa-
€TCA B CBOMX MOJHOMOYMAX AOCTY-
na K gpyrum npoekram. B pesynb-
TaTe, Npy yBeNNYEHUN KONMYECTBa
nonb30BaTenen CUCTEMbI Mbl yKeC-
TOYaeMm [ocCTyn K WHbopmauuu,
VYMeHbLUasA TeEM CaMblM PUCK ee Nno-
TEpPU WM NOPYU.

fBNAACb OCHOBHOM NpK Npown3-
BOACTBEHHOM LuKe, Hbopmaumus
Nno NpoeKTaM He efUHCTBEHHOE,
yTo TpebyeT pasrpaHMyeHuns npas.
Tak, Hanpumep, Heymenas uimn He-
rpamMoTHas HacTpoWKa Nporpamm-
HOro obecneyeHns MOXeT npuse-
CTW K c60AM MU NOJHOI OCTaHOB-
Ke paboyeil cTaHLMK, a B Cy4ae C
cepBepomM — U Bcen cuctemsl. lo-
3TOMY HEOOXOAWUMO YYUTHIBATH M
OrpaHMyMBaTh LOCTYN U K CUCTEM-
HOW MHOpPMaLMK, NCKAKOYAA Chy-
YalHYl0 WAU NpefHaMepeHHYo
nepecTponKky ¥ NOpYy Nporpamm-
HbIX NPOAYKTOB, 0COGEHHO Ha Cep-
Bepe.

Psp mep no 3awurte u opraHu-
3auMK nepepBuXeHUA NPOU3BOL-
CTBEHHOW WH(OpMauUM He pon-
JeH OrpaHMuYmMBaThCA pasrpaHuye-
HMeM npas goctyna. He ctout npe-
Hebperatb aHTUBMPYCHbIMWU TMpoO-
rpaMmamu U «UHCMeKTopamu ce-
TU» — NMporpammamy, OTClexuBa-
OWMMN B JUHAMUYECKOM pPexume
KTO M KaKMMW CeTeBbIMU pecypca-
Mu nosb3yetcsa. Ocoboe BHUMAHME
cnepyet yoenutb QuU3nyeckomy

[OCTYNy K CepBepy, a UMEeHHO: or-
paHuWuuTL paj COTPYAHUKOB, MMe-
IOLMX BO3MOXHOCTb JaxKe nopon-
TV K HeMmy. XenatenbHo Haxoxpe-
HWe ero B OTHENbHOW KOMHate U
HanMyne NoBbIWEHHbIX Mep 3alu-
Tbl. ITO CBA3aHO C BO3MOXHOCTbIO
hM3nYecKoro U3bATUA HOCUTEnen
MHMOPMaLUK C Hero, a TaKxe ne-
peycTaHOBKMW BCeit onepaLyuoHHON
CUCTEMBI, B pe3y/bTaTe Yero npasa
Ha UHdopMaLMio NprobpeTaeT ToT,
KTO NPOBOAMA NepeycTaHOBKY.

CnepyeT yunTbiBaTb U BO3MOXK-
HOCTb MONb30BAHWUA YYXUM UMe-
HeM 1 naposnem. B gaHHoOM BapuaH-
Te HeobXo[MMO He TONbKO MPOBO-
LWTb COOTBETCTBYIOIMUIA MHCTPYK-
TaXK COTPYLHWKOB, HO W BBOAMUTHL
cucTemy perynspHoii (He pexe yem
B 2—3 Mecsl@) CMeHbl naponeit, a
TaKe NporpaMmMHoe obecneyeHne
Ha MecTax HacTpauBaTb TaKkuM 06-
pasoMm, YTO ecnu UCNONHUTENb BO-
Len B CUCTEMY NOJ CBOMM UMEHEM,
HO OTCYTCTBYeT Ha paboyem MecTe,
TO KoMnbloTep 6noKMpyeTcs W
0XKWMAaeT 3aHOBO BBOJA COOTBETCT-
BYIOLLErO Napons.

OrpaHuyeHune npasa goctyna B
nomelleHune, obopypoBaHue 3TUX
NOMeELLEHNI 1 onepaLmu C CeKpeT-
HOM WHbOpPMaLuell AOCTAaTOYHO
NOJIHO PEerynupyloTCca UHCTPYKLMA-
MU MO 3alLUTe CEKPeTHON MHdop-
MaLuu, N B AAHHOM CJy4ae HeT He-
obxoaumocTu ux ay6auposats. K
3TUM WHCTPYKUMAM XOTenoch Obl
[06aBuTb psA pekoMeHaauuii no
VYCUNEHUI0 [aHHBIX Mep, 3a4acTylo
obnervawowmx cobnwoaeHne pe-
XUMHbIX TpeOOBaHUN.

OpHoOW M3 OCHOBHbIX Mpobnem
ABNAETCS YYeT MarHUTHbIX HoCUTe-
nen n 3anuck Ha Hux. MNepenBuxe-
HUe MarHUTHbIX HOCUTENe 1 KTO 1
4TO 3aMMCHIBAET HA HUX B YCIOBU-
AX NPOWU3BOACTBA OYeHb TPYAHO
yyecTb. Ho Hanuume KayecTBeH-
HOW KOMNbIOTEPHOM CETU Ha npej-
NPUATUYU UCKNKOYAET ABUKEHUE
MarHUTHbIX HOCUTENEeN Mexay OT-
pgenamu. A n3bATME AUCKOBOAOB
TMOKMX ANCKOB 13 BCEX NMPOU3BOJ-
CTBEHHbIX KOMMbIOTEPOB fJenaet
HEBO3MOXHbIM KONWPOBaHME WH-
dopmauumM Ha Ccamblii MaACCOBbI
HOCUTeNIb — TUOKUe QUCKU, AnC-
KeTbl. [lanee, 3an1cb Ha AeHTY Ha-

nbonee TEXHONMOrMYHO pacrnona-
raTb Ha CepBepe, a CepBep, Kak
CKa3aHo Bbllle, JOMIKEH HAXO[UTb-
CA B CneuyuanbHoOM nomeleHun ¢
OrpaHMyeHHbIM [OCTYNOM, Clefo-
BaTeNbHO, B laHHOM ciy4yae Tpe-
6oBaHMA pexuma cobntogaloTcs.
OcTaeTcs ycTpOMCTBO 3anucu Ha
KOMNaKT-AUCK. ITO OCHOBHOM
cnocob BbIBOAA pe3ynbrata U xpa-
HeHus. B gaHHoM cnyyae Hambo-
nee uenecoobpasHo WMeTb OT-
JeNbHbI KOMMblOTEP, COefWNHEH-
HbIl B 06LYI0 CETb, KOTOPbI MO-
KET HaxOAWTbCA B Perucrpatype
unu cneuyactu npeanpuatua. B
TaKOM Ccayyae 3anucb roTOBOM
NpoAYKLUMN HAa MarHUTHble HOCU-
Tenn 6ymer NpoucxoamuTb MaKCu-
MajibHO BM3KO K PEXMMHBIM Tpe-
6oBaHMUAM. A nNpocneanTb, 4ToO
MMEHHO 3anuCbiBaeTCs Ha HOCU-
TeNb U KeM, He MpeacTaBuT TPYAa,
[a U B DONbLWMWHCTBE C/ly4yaeB HO-
cuTenu He ByayT nokuaaTh npege-
JIOB pEerucTpatypbl 4 crneyyacty,
TaK Kak npu He06X0LMMOCTU BBEC-
TV B NPOU3BOJCTBO XPAHUMYIO UH-
hopMaLMio MOXHO NpsSMO yepes
TOT XKe KOMMbioTep.

Ecnn Kk onucaHHoMy Bbilwe [o-
6aBUTb Mepbl MO 3aWuTe OT He-
CAHKLUMOHMPOBAHHOIO BCKPLITUA
CUCTEMHBIX GJIOKOB KOMMbIOTEPOB,
TO B pe3ysibTaTe Mbl NOJy4YaeM, Yto:

— B NPOU3BOACTBEHHbLIX NOMe-
WeHNAX MONHOCTbIO OTCYTCTBYET
nepemelleHne MarHUTHbIX HOCUTe-
nel C pexuMHON WHdopMmaLmeit,
OCTalOTCA TONbKO MarHUTHbIE HO-
CUTENN C NPOrpaMMHbIM obecrneye-
HUEM;

— OTCYTCTBYET BO3MOXHOCTb
BLIMOJHUTL KaKoe-nnbo HecaHk-
LMOHMPOBAHHOE KONMPOBAHUE UH-
thopmaumu ¢ pabounx mecr.

HesawuwweHHbIMM  OCTaAKOTCA:
VCTPOICTBA BbIBOAA HA Meyvathb, UX
pe3ynbTathl M paboTa ¢ matepuana-
MU MO CKAHUPOBAHMUIO.

RESUME

Recommendations and the
basic principles are given on
streaming and protection of the
production information for the
projects aimed at digital mapping
and creation of land use informa-
tion systems.
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CO3JAHUE LLUDPOBLIX KAPT
MACILUTABA 1:2000 C MIPUMEHEHUEM
YCTAPEBLUUX APXUBHbIX JAHHbIX

H.M. Hukutuna (LieHTp reopesun u kapgactpa r. Mocksa)

B 1975 r. okoHuuna dakynsret dotorpammerpun MUUTAMK no cneumansHocT «aspoctoToreonesunsy, 3atem
paboTana B pa3nuyHbix Tonorpato-reogesnyeckux nogpasgenequsx MO P@. C 2003 r. no HacToslee BpeMs —
VHXeHep KamepanbHoi rpynnsl LleHTpa reonesum u kagactpa r. Mocksa (MLTK).

10.E. ®epocees (MANTAKK)

B 1970 r. okoHuun reoge3uyeckunt cakynster MUNTAMK no cneumanbHOCTU «MHKEHEp-reofe3ncTy, 3aTem
paboTan Ha npeanpusaTUax MuHuctepctea cpepHero mawmHoctpoeHus CCCP. B 1974 r. nocTynun B acNuUpaHTypy
MUWTAMK v nocne 3awuTbl KaHAMAATCKOW [uccepTauuu paboTan Ha Kadepnpe NpuUKNagHOM reopesuu
accucTeHToM, goueHtom M npodeccopom. C 2001 r. no 2004 r. pabotan maeHbiM MHxeHepom MUIK. B
HacToslee BpeMs — Befylunii Hay4HbIn coTpyaHuk HUY MUUTAuK.

MHorue cybbekThl Pepepauunm
CTPeMATCA NepenTu K UCNonb30-
BaHWIO  reoMHbOpPMaLMOHHBIX
TexHonorun. K atomy peweHuto
“X NOATaNKMBaeT pa3BuBaloLasn-
cs 3emenbHas pedopma U Heob-
XO[MMOCTb YNPaBAATb 3Hauu-
TeNbHbIMM 0ObeMamMu Tomorpa-
tuyeckux p[aHHbIX, pacnpepe-
JIEHHBIX MO NJOWAAAM aMUHUCT-
paTUBHO-TEPPUTOPUANBHBIX 006-
pasosaHnuit (AT0). OcobeHHo 3Ta
npobnema akTyanbHa s Manbix
FOPOAOB U PAWOHHBIX LEHTPOB,
KOTOpble, C OAHON CTOPOHbI, fAB-
NAOTCA [OCTaTOYHO COXKHBIMMU
WHXeHepHbIMU KOMMNeKcami, a, ¢
APYrol CTOpOHbI, He WMelT
CPeACTB Ha eAWHOBpPeMEHHOe
tuHaHCMpOBaHMe nepexoAa Ha
HOBble TexHonoruu. Hapexpa Ha
TO, YTO ANA peleHus 3afauu
MOXHO OyneT 060MTMCH ynpo-
LWeHHbIM TOMorpauyecknm Mma-
Tepuanom Macwraba 1:2000,
BecbMa uano3opHa. Ha nepeom
3Tane, Npu perucTpaunu npas
COOCTBEHHOCTM PA3PO3HEHHbBIX
nonb3oBatenei HUKaKuMX npo-
O6neM He BO3HWKaeT, OeiCTBU-
TeNbHO, TEXHUYECKN BMOJHE BO3-
MOXHO WCMNONb30BaTb YNPOLLEH-
HbIli TOnorpaduyecknint matepuan
macwraba 1:2000 (cneunanbHble
nnaHel). Mpo6nembl HauyuMHatoT

BO3HWKaTb ANA  HaCeNeHHbIX
NYyHKTOB U UX aroMepauui npu:

— (opMUpOBaHUM MaACCUBOB,
COCTOALMX U3 PA3NUYHBIX y4yacT-
KOB, IOPUANYECKM O(OPMIEHHbBIX
B pa3Hoe BpeMms;

— CTbIKOBKe Yy4aCTKOB COBpe-
MEHHOM W CTapoi 3aCTPONKHU;

— (hOpMMPOBAHMUM U CTBIKOBKE
rpaHuL, KaAacTpoBbIX KBApTanos 1
panoHOB;

— pasrpaHnyenumn depfepans-
HOI U MyHWULMNANbHON COOCTBEH-
HOCTH;

— perucTpauuu cepBuTyTOB.

MepeyncneHHsle © MHOrue
Apyrue npobnembl MOryT 6biTh
JINKBUJMPOBAHbI MU CYILECTBEH-
HO ocnabneHbl, ecin Ha TeppuTo-
pun, noanexauein kaprtorpadu-
YecKoMy o6ecneyeHIo, BbINOJHE-
Hbl NonHOMacwWwTabHble paboThl Mo
pa3BUTUIO OMOPHbIX MEXEBbIX Ce-
Teii (OMC), BbiHeCEHbI W 3aKpen-
JIeHbl B HAaType rPaHuLLbl HaceneH-
HbIX MYHKTOB, U MMeloTCA AocTa-
TOYHbIE MaTepuasnbHble pecypcsl
ANA eAMHOBPEMEHHOr0 CO3JaHus
COBpeMeHHbIX Tonorpathuyeckmnx
nnaHos. [locnefHee ycnosue, Kak
npaBuio, He BbINONHAETCH, M3-3a
0TCyTCTBMA Heo6X0ANMbIX
CpeacTB B GlopxeTe cybbekTa Pe-
Aepauuu, u, Tem 6onee, B MyHULM-
nanbHbIX GloaxeTax. B atom cny-

yae BO3HMKaeT HEOOXOLMMOCTb
nowWaroBOro pelWweHns 3agayu.
CHayvana cnepyeT cO3aTb HEKOTO-
pblii npoToTUN UMUGPOBON KapThl,
3aTeM, Wwar 3a WaroM, 06HOBAATH,
LOMOJHATE M aKTyanu3upoBaTb
3TOT KapTorpatuyeckuin NpoLyKT.
06bem nepBooYyepeaHbix paboT
LOJIKEH ObITb TAKMM, YTOObI NONY-
YEHHbI NPOAYKT MOXHO 6bll0
chatb B MpobHyl0 3KCnyaTauuio
ANA peleHus 3emieycTpouTenb-
HbIX 33fay WAM MAKCUMAJbHO
Npu6AN3UTCA K 3TOW CTEMEHU ro-
TOBHOCTHU.

PaccmatpuBaemas TexHonorus
npeAnonaraet, YTo Ans HaCeneH-
HOTO MYHKTA MOMHOCTbIO CO3AaHa
OMC, onpepeneHbl U BblHECEHbI B
HaTypy €ero afMWHWUCTPATUBHbIE
rpaHuubl. VimeeTcs apxuBHbIi TO-
norpaduyeckuii nnaH macwraba
1:2000, nokpbiBalowWMUin Gonblyio
yacTb TeppuTopun ropoga. B no-
JIEBbIX YC/IOBUAX BbIMONHEHbI NPU-
BA3KAa XOpOWO WAEHTUdULMpYe-
MbIX KOHTYpoB K nyHkTtam OMC u
LONONHUTENbHAA CbeMKA Teppu-
TOpPUi, MONABIWNX B aAMUHUCTPA-
TUBHbIE TpaHMLbl, HO He oTobpa-
)KEHHbIX Ha apXMBHbIX TOMOrpa-
tuyeckux marepuanax.

MowaroBas cTpaterna cospga-
HMA cheunanbHoro LUdpoBOro
nnaaHa npuBefeT K HeobxoanMoc-
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TW BLINONIHEHUS ClEAyoWMX nep-
BOOYepeaHbIX NpoLeayp:

— CKaHWMpOBaHMs 1 TpaHcdop-
MUPOBAHMA UCXOAHOIO KapTorpa-
(huyeckoro matepuana, nosHo-
CTbI0 NOKPbLIBAIOLLETO TEPPUTOPUID
06beKTa UK ero 6ONbILIYI0 YaCTb;

— 00HOB/IEHUS CbeMKU Ha
yyacTKax, rae npousowWnu Hau-
6oNbline U3MEHEHUS;

— cBefieHus Bceil WUHdopma-
LMK B eAUHbIA Maccus, obnagato-
WA HEKOTOPLIMM MeTpUYecKuMU
KayecTBamu (MpUrogHbIn XoTs Obl
ISl 4aCTUYHOrO MCMONb30BaHUA
He TONbKO B KayecTBe CMpaBoOYHO-
ro marepuana).

Mopno6Has NocTaHOBKA 3afayum
ABNAETCA HENOrMYHOI, TaK Kak
0YEBUAHO, YTO ANA CO3[aHMA
MOMHOLEHHOTO  COBPEMEHHOro
KapTorpatuyeckoro marepuana
He [0CTaToyHO UHdOpMALUN.
BeccnopHo, Haubonee npasuib-
HbIM M OYEBUIHLIM NyTeM pelle-
HUA 3afa4yu ABNAETCA npoBefe-
HUe HOBOI CbeMKM C UCMO/b30Ba-
HMEM COBPEMEHHbIX TEXHONOTWiA,
a apXWBHbLIA MaTepuan [oJKeH
ObITb MCMNONb30BAH TONBKO Kak
CNpaBOYHbIii. Mbl UMeeM geno c
ylUepOHbIMU [aHHbIMU, KOTOPbIE
HEe06X04MMO MOMOJHATL, 0OHOB-
NATb, aKTyanu3uposatb U T. .
ITOT NpOLECC MOXHO PACTAHYTH
BO BpEMEHW U, CNef0BaTeNbHO,
npo6aembl HUHAHCUPOBAHMUA TaK-
e OKaXyTcs pacTAHYTbIMU BO
BPEMEHU U He NATYT TAKeNbiM
OpemeHeM Ha 6lOKeT ynomsHy-
Thix ATO.

OAHOV N3 OCHOBHbLIX ONepaLuii
No CO3/aHMI0 CneuuanbHbIX LUd-
POBbIX KapT sBASETCA Onepayus
TpaHcdopMUpOBaHMS, T. €. npe-
obpasoBaHus u300paxeHus B
MHYIO cuCTeMy KoOpAauHat. [pu
pabote ¢ UMDPOBLIMU [AHHBIMM
BO3MOXHO TpaHchopMUpoBaHue
KaK pacTpoBbIX, TaK U BEKTOPHBbIX
tainos. 0gHaKo, Ha HaW B3rAg,
NPUMEHUTENBHO K BONbIWNM Mac-
CMBaM, xapaKTepusyembiM 60Jb-
WUMU UCKAKEHUAMU, LIENeCco0b-
pa3Ho paboTaTtb C PacTpoOBbLIMM
thaiinamu, a Npu pefaKTUPOBAHUM
OTAeNbHbIX HeBGONbLWMX YYacTKOB
— C BeKTOpHbiMW aiinamu. B

KaXX[OM cnyyae BbI6Op pasyMHOro
CoYyeTaHMA 0CTaeTCA 3a UCMOJHU-
Tenem.

Nepebiit 31an. KomneHcauus
o6wmx gedopmauuii bymaru v uc-
KaXXeHWi mMacwTaboB, BO3HUKLINX
npu ckaHupoBaHuu. Mpepnaraet-
cA TpaHcdopmauus pacTpoBoro
1306paxeHns No KaXAOMy niaH-
WeTy WIM NO y4yacTKkaM, no KoTo-
PbIM BbINOJHEHO CKaHUPOBaHMe, a
TaKe No KpecTaM KOOPAMHATHOIA
ceTku. Mpwu 3tom obwas cuctema
KOOPAMHAT, B KOTOPOWN CyLLeCTBY-
€T apXMBHbI MaTepuan, coxpaHs-
ercs.

Bropon 3tan. CwwuBka BCex
VYaCTKOB B efMHbIi pacTpoBbIi
taiin n ero TpaHcopmaumsa B cu-
cTemy KkooppuHat ATO no Koopau-
HaTaM TBepAblX TOYEK, onpefe-
JIEHHBIX B MO/IE U OMO3HAHHbIX Ha
n3obpaxeHuu. [pu 3TOM He
AO/XKHO BO3HMKaTb pa3pbiBOB B
n306paxeHnH, TaK Kak BeCb Mac-
cuB npeobpasyeTcs efuHOBpe-
MEeHHO, HO MOTyT ocTaTbCA Jo-
KanbHble ucKaxeHus. [o onbity
3TW UCKAXEHWUA Ha MECTHOCTU MO-
ryT [OCTUTaTb BENUYMH, PaBHbIX
HECKOIbKUM MEeTpaM.

TpeTtuit 3tan. TpaHcdopmupo-
BaHMeE OTAENbHbIX Y4aCTKOB U306-
paXeHuUs no KooppuHaTtam TBep-
AbIX TOYEK, ONPefeNeHHbIX B nose
M OMO3HAHHBIX HA M306paXKeHNUU.
Kaxpabit yyactok dopmupyetcs
Takum 06pa3omM, YTo No ero nepu-
thepun MmeeTca HECKONbKO TBEP-
AbIX ToyeK. [pu 3TOM pa3BopoOTHI
U JIOKaNbHbIEe N3MEHEHMA MacLuTa-
6a He [OXKHbl ObITb 3HAYUTENb-
HbiMU. BO3MOXHO BO3HWKHOBe-
HMe pa3pbiBOB Ha rpaHuuax co-
Ce[HMX Y4acTKOB W B 30Hax nepe-
KPbITUS Y4acTKOB, KOTOpble Crna-
XXMBAIOTCA NpW NepeBoje B Lu-
poBOVi BUA.

YertBepTbit 3Tan. Mpu obHa-
PYXKEHWUU YYaCTKOB C CyL|ECTBEH-
HbIMM Ppa3pbiBaMu HEOOXOAUMO
BbIMOJHUTb JIOKaIbHOE TpaHCdop-
MUpPOBaHWe Takum 0b6pasoMm, yTo-
Obl MO KOHTypY TpaHchopmupye-
MOTO y4yacTKka CcfBUrM Oblin Obl
MUHUMANbHLIMK, @ B CepeanHe —
MaKCUMaNbHO YCTPAHANUCH Npo-
TUBOpEYUS.

B KayecTBe aHanora TpeThero u
YeTBEPTOro LArOB MOXHO MpuBe-
CTW TEXHONOTMIO MO3aUYHOTO CO-
3[laHnsA opToOTONNAHOB.

Natbiii atan. MNMpu npeobpaso-
BaHWM PacTPOBOro M300paxeHus
B LWU(POBOI BUA pasnnyHbie Mo
CEMAHTUYECKOMY 3HaUYeHMI0 U306~
paXKeHWUs JOMKHbI BbITb OTHECEHbI
B pasfnyHble COU.

Wectoi 3tan. Ob6beauHeHue
nony4yeHHoro uudposoro n3obpa-
XeHMA N ouMdPOBaHHbLIX pPe3ynb-
TaTOB HOBbIX CbeMOK U 0OHOB/E-
Hus. MpK 3TOM No rpaHMLaM yya-
CTKOB, MOJIYYEHHbIX W3 HOBO
CbEMKMU, U TeX XKe TepPUTOPUit, No-
JIYYEHHBIX MO APXUBHBIM [AHHbIM,
MOTYT BO3HWKATb PACXOXAEHUs.
Ecnm 3T pacxoxpeHus cousme-
PUMbI C NpeAebHbIMU OWMBKaMY,
oroBopeHHbIMU B UHCcTpyKuum [1]
Ans KapTorpaduyeckux marepuma-
nos Macwraba 1:2000, To npegno-
yTeHWe cnepyeT OTAABATb pe3ysb-
TaTaM HOBbIX cbeMoK. Ecnu pac-
XOX[OEHUS NPeBOCXOAAT [ONYCTU-
Mble Npejenbl, TO MaTepuanbl nog-
NeXar YyTOYHeHUIo B NoJie.

Ceabmont 3tan. «HapesaHue»
HOBbIX MNAHWETOB MNAOWAAbI0 B
1 km? Takum o6pasom, yToObl MX
4MCNO, T. €. YNC/IO EfMHUL, XpaHe-
HUs, B0 MUHUMaNbHbIM, EcTecT-
BEHHO, YTO MPW 3TOM KOOPLMHAT-
Has ceTka He OyaeT UMeThb Lenble
3HayeHus.

MepeyeHb OMUCAHHbIX TEXHO-
JIOTMYECKMUX WaroB, no CyTH, CO-
CTOUT U3 KOMOMHALUMM [BYX one-
pauuit: TpaHcdopMUpOBaHUA ap-
XUBHBIX KapTorpaduyeckux u
NpoCTO rpathyecKkmx maTepuanos
B EAWHYID CUCTEMY KOOPAWHAT
cybvekTa Pepepauuu c npusege-
HUEM UX K eAMHOMY MacwTaby, oT-
OpakoBKoi rpyGbIX MPOMaxoB W
nepeBof B LnUhpoBOI BUA TPaHC-
(hOpPMUPOBAHHBIX AAHHBIX ANs No-
Ny4YeHUs 3NEKTPOHHOI BepcuUm
cneumanbHeix naaHos. lMepeas u3
NepeynCcieHHbIX onepaLuin Hau-
Gonee TpynoeMmkas, U BCTpeyaeTcs
B Pa3/IMYHbIX BAPUAHTAX U MOXKET
ObiTb pelleHa Kak CpeacTBamu
CTaH[APTHbIX MPOrPaMMHBIX MpPo-
pyktos, Hanpumep CREDO (CN
«Kpepo-funanor», Muuck, beno-



TEXHOJIOTUUH

pyccusa), Tak M aHanUTUYeCKU.
PaccmoTpuM 06e BO3MOXKHOCTH.

Bonpockl, cBsizaHHble € TpaHC-
thopMMpoBaHMEM APXMBHBIX Kap-
TorpaMyecKux marTepuanos, Mo-
ryT ObITh peleHbl NPorpaMMHbIMU
cpenctBamu. B paHHoM ciyyae
paccMOTpeHbl BO3MOXHOCTK na-
keta CREDO. Heobxogumo oTme-
TWTb, 4TO NOZOBOHEIE BO3MOXKHOCTH
MOTryT ObiTb MpefycMOTpeHbl 1
APYrMMU NPOrPaMMHbLIMU NPOAYK-
TaMmu, Ho, B JAHHOM C/ly4ae, peyb
WELET He 0 HUX, @ O pelleHnn Tex-
HOMOTUYECKOW 3afauu.

Bce 3apauu, cBA3aHHble C
TpaHCchopMMpOBaHNEM PACTPOBO-
ro M306paxeHns n nepesoja ero
B CUCTEMY KOOpAMHAT cybbekTa
denepauumu, MoryT GbITb peLleHsbl
C MCNONb30BAHMEM MPOrpPaMMHO-
ro mogyns TRANSFORM. Cucremoin
npefycMOTPeHa BO3MOXHOCTb yC-
TPaHEHWUS HENUHERHbIX UCKaxke-
HUM, BbI3BAHHBIX NOrPeLWHOCTAMY
CKaHWpoBaHUs W AetdopMaLnsamMu
MCXOAHOro KapTorpaduyeckoro
marepuana. Pabota ¢ 3Tum npo-
rPaMMHbIM NPOLYKTOM OMucaHa B
nocobusx [2, 3].

OCHOBHbIMM (DyHKLMAMU MpO-
rpammHoro mogyns TRANSFORM
ABNAIOTCA crepytolme:

— CKaHMpoBaHWe KapTorpa-
tuyeckux marepuanos, moandu-
LMpyA NanuTpy NOAYYEHHBIX U30-
OpaxeHuit;

— yYTeHWe U oTobpaxeHue c
BbIGOPOM MacwTaba cuCTeMbl KO-
OpLMHAT PacTpoBbIX (aiinos;

— B3aMMHas OpueHTauus pac-
TpoBbIX (haiiNoB;

— KYCOYHO-NMPOEKTHas TpaHc-
dbopmauma pactpoBbix annos
ANS YCTPAHEHUs HENUHENHbIX UC-
Ka)XXeHWMM, BbI3BAHHbIX MOrpeLHo-
CTAMM CKaHUpoBaHUs n gecdopma-
uMaMKM KapTtorpacmyeckoro mare-
puana, KoTopas ocyliecTBAseTcs
MO OMOPHBIM TOYKAM C U3BECTHbI-
MW KOOpAMHaTaMmu;

— yCTpaHeHWe «HECBOAOK»
KOHTYPOB Ha CMeXHbIX hparmeH-
Tax;

— cwuBka (o6bepuHeHNe) He-
CKONMbKMX (hparMeHToB B efuHOe
pacTpoBoe none;

— NpUBsA3Ka PacTpoBOro NnoJs

K MCMob3yeMON NpsAAMOYIONbHOIA
cuUcTeMe KoopauHar;

— BblfjeNleHne Nponu3BOJbLHOTO
tparmeHTa 13 obLero pacTposo-
ro nons;

— neyaTb PacTpoBOro Mnoss
unu BbibpaHHoOro ¢parmeHTa B
BbIOpaHHOM MaclTabe B COOTBET-
CTBUM C TpebOBaHWUAMU HOpMa-
TUBHbIX JOKYMEHTOB;

— 3KCMOpT OTAENbHbIX dpar-
MEHTOB U/ BCErO pacTpoBOro no-
na B komnnekc CREDO, MapInfo
(MapInfo Corp., CWA), ArcView
(ESRI, Inc., CWLA) ans panbHen-
Wwen BeKTopm3aLmu.

TexHONOrMYeCcKne BO3MOKHOC-
TW  NPOrpaMmMHOr0  MpoAyKTa
TRANSFORM nos3sonstT pewarb
3aiayu, OroBOpeHHble Npu onuca-
HUM NepBOro, BTOPOro, TPETLErD U
YeTBEPTOro LWAroB TeXHoNOrnyec-
KOW LeNOYKM M KOHTPONMPOBATH
KauecTBO NOJyYEHHbIX MaTepua-
N0B.

Bonpocel, cBsi3aHHble C TpaHC-
(hopMMpOBaHMEM APXMBHBIX Kap-
TOrpathMyeckux marepuanos, MO-
ryT GbITb peleHsbl U aHanUTUYeC-
Kum metogoM. [Ins peweHus no-
CTaBNIEHHOW 3afja4n MOXHO BOC-
Nofb30BaTbCA MaTeMaTUYeCcKUM
annapatoMm CpefHeKBajpaTuyec-
koro nporHo3a Konmoroposa-Bu-
Hepa. CyTb gaHHoro Bbibopa cBs-
3aHa co crepytownmmu coobpaxe-
HUAMU.

Mpepnaraemblil K MCNONb30Ba-
HUIO MaTemaTMyeckuit annmapar
Obln pa3paboTaH Ans OLEHKH, of-
HAaKO €ro MOXHO MCMO/Ib30BaTh U
B APYrux Lensx, Hanpumep, Ans
thunbTpauum, T. €. ANA CPABHEHMUSA
LBYX MacCHBOB.

Ecnu oguH U3 MaccuBoB nony-
YeH nyTeM IMHeiHoro npeobpaso-
BaHWA C HebGONbWMMK BO3MyLLe-
HUAMU, TO, UCMIONb3Ys Npeanarae-
MbIii METOJl, MOXHO HAWTU ONTU-
ManbHyl0 OLEHKY NapameTpoB
npeobpa3oBaHns, a OCTaTOYHOE
BJMAHME BO3MyLlalWMX (aKTo-
POB CBECTU K MUHUMYMY.

Ecnu pnsa oTaenbHbIX 3nemeH-
TOB MaCCMBOB 3TV BO3MyLLaloLiue
thaKTOpbl OKa3zanucb BecbMa Cy-
LLeCTBEHHbIMW, TO MOXHO MOMbI-
TaTbCA ONPEAENUTb 3TU 3NEMEHTSI

KaK aHOMajinu, He BNUChIBatOLMe-
s B 06LyI0 TEHAEHLMIO NINHERHO-
ro npeo6pasoBaHus.

MepeyncneHHble npeanochia-
KW, B paccMaTpuBaemMoMm cCiy4ae
TPaHCHOPMUPOBAHUA aAPXUBHbIX
KapTorpathuyeckux MaTepuanos,
MMeIoT MecTo.

MoxHo paccmatpuBaTb Koop-
AMHATbl TOYEK, CYMTAHHBIX C pac-
TPOBOrO M306paXeHus, NonyyeH-
HOrO Mocne CKaHMPOBaHWA Kak
OfMH MACCUB, 3/IEMEHTbI KOTOPOTO
BO3MyLLEHbl 0OLMUMU 1 NTOKANbHBI-
MU AedopMauusMu GyMaxHOro
HOCUTENSs, MOTPeHOCTAMK TOMNo-
rpacMyecKkoin CbeMkn U onpepe-
NIEHWA KOOPAMHAT NO PacTpy.

Bropoit maccus cocTouT U3 Ko-
OpAMHAT TeX e ToYeK, NofyyeH-
HbIX B MOJIE NPY OGHOBJEHWUU, UMK
TEOPETUYECKUX KOOPAWHAT Kpec-
TOB KOOPAWHATHOI CETKMU.

Heobxopumoe TpaHchopmupo-
BaHME MOXHO paccMaTpuBaTh Kak
ONTUMaNbHOE JNIMHEiHoe npeo6-
pa3oBaHue.

lpybble paccornacoBaHus ane-
MEHTOB 3TUX MaccuBoB He OyayT
BMUCHIBATLCA HWU B OLHO JIMHEN-
Hoe npeoGpa3oBaHWe W [OMKHbI
ObiTb 0TOPAKOBAHbI 1O BbIACHEHUSA
UCTUHBI B None.

OkoHyaHue cnedyem
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RESUME
A technology of creation digi-
tal topographic plans under limit-
ed funding is introduced.
Theoretical grounds of this tech-
nology are considered.
To be ended in the next issue.
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SAPOS — N'EOAE3UYECKAA
CNYHKBA CMYTHUKOBOIO
NO3ULUOHUPOBAHUA TEPMAHUW*

Mandpen bayap (CneumnanbHoe Bhiclwee yuyebHoe 3aBefeHue ambypra — Fachhochschule

Hamburg, fepmanus)

B 1968 r. OKOHYMN CeNbCKOXO3ANCTBEHHbIN ¢hakynbTeT YHMBepcuTeTa r. BOHH no cneymanbHoCTU

«YpaBHUTENbHbIE BLIYMCAEHNA», B 1971 I. NoAYYMN YYeHyto cTeneHb «npodeccopy». B 1972-1978 rr. pabotan B
(®epepanbHOM ynpaBaeHnu BogHOro TpaHcnopta fepmanum, B 1978-1980 rr. — Ha reofie3uyeckom dakynsrete
cneuumanbHoro Beiclero yye6Horo 3aBefeHuns lamoypra, B 1981-1982 — B YnpasneHue nopta (Caynosckas
Apasus). C 1983 r. no HacToALee BpeMs paboTaeT Ha reogesnyeckom dakynstete (reomMaTnka) CneLmanbHoro
BbICLIEro y4e6Horo 3aBegeHus lamoypra.

SAPQS sagnsetca reopesnyec-
KOil Cny60i CnyTHUKOBOTO No-
3ULMOHMpOBaHusA lepmaHum, Ko-
TOpas 3aHMMAETCAs MOATOTOBKOW
AaHHbix DGPS. MopobHbie cnyx-
Obl UMEITCA M B ApYrux eBponeii-
CKMX CTpaHax, OfHaKO MEeTOZbl U
pesynbTathl  UX [eATeNbHOCTM
pasNnyHbLI U He BCerga COBMECTH-
Mbl. [loaTomy npepcraBuTenu we-
CTHAALATW CTpaH LeHTPanbHoOl K
BOCTOYHO EBponbl, B TOM uncne
u Poccun, yupegunu EUPOS
Steering Committee ans pasme-
WeHUs Ha TEPpUTOPUAX 3auHTe-
pecoBaHHbIx cTpaH SAPOS-coBme-
CTUMBbIX 6a30BbIX cTaHuui [1, 2].

Kak u3BecTHo, gns pelweHus
3afla4 KJacCU4yeckoi reopesuu
(Tpebyemasi TO4HOCTb MeHee 1 M)
IMOHACC v GPS mo3Ho ncnonb3o-
BaTb TONbKO B AuddepeHymnans-
Hom pexume (Differentielles
GNSS — DGNSS).

MNoTeHuman DGPS ana mHoxecT-
Ba 3ajay OnpefeneHus Mectono-
NOXeHns B [epMaHuMM nepBbIMU
ocosHanu B 0bwecTse nosuuuo-
HUpoBaHus u Hasurauum (DGON).
B npeaucnosum K Mmatepuanam
koHdepeHumn DGON  «(Near)
Realtime  Differential  GPS-
Anwendungen», npoxoguBlueil B
Hosb6pe 1990 r. B [ambypre,
W. Leichner coobuwaet [3]: «[o
OKOHYaHUI0 MEeponpuATUA pasro-

penacb xapkas guckyccus. Crano
AcHo, uto GPS B guddepeHymnans-
HOM pPeXuMe, B peXKMMe peanbHoro
BPEMEHU W B COMETAHUM C ApYrUMu
YCTPOMCTBAMU KaK rMOpUAHAA UK
MHTErpUpOBaHHAs CUCTEMA MO3BO-
JISIET pewarb ¢ He0OXO[MMON TOY-
HOCTbIO MpaKTUYeCKW Ntobble 3a-
A34U NMO3ULMOHUPOBAHUS U HABU-
raumu. OgHako, ana Havana, cne-
LyeT BBECTU 3KCMEpUMeHTaslbHble
6a3oBble cTaHuuu DGPS B uensx
anpo6alun CUCTEMbl U METO[0B.
370 ABNsieTCS HEOOXOAMMbIM YCIO-
BMEM CO CTOPOHbI MOTEHLMANbHbBIX
nonb3oBarenemny.

B okTsibpe 1992 r., Ha ceMUHa-
pe DGON B Motcpame W. Augath
caenan pgoknag Ha Temy «[lnaHbl
NOCTPOEHUs reofe3nyecKoii cetu
6a3oBbix cTaHuuit DGPS B cesep-
Hoit TepmaHuuy» [4]. 3T nnaHbl
NOALEPKAN0 KOCMUYECKOE areHT-
cTBo [epmaHun B UccnefoBatesb-
cKoM npoekTe «To4HOe no3uuymo-
HUPOBaHWE B pexume near-on-
line npu npoBefeHUK rocypapcT-
BEHHbIX reofe3nyeckux pabot c
MOMOLLbIO CETU HEMpPEpbIBHO pa-
6oTatowmx GPS-npuemHUKOBY.
KoHuenuuu, paspaboTaHHble B
3TOM MpPOEKTe, OKa3anu cyuiecT-
BEHHOe BAusHMe Ha SAPOS.

[ins noHMmMaHus panbHenwero
pa3BUTUSA CUTyaLUUM HEOOXOAMMO
MPUBECTU HEKOTOpPble CBEAEHUs

* MepeBog cTatbyu BbinonHeH E.b. PeibakoBoi.

06 opraHusauuu oduuManbHbIX
reogesnyeckux pabot B lepma-
Huu. K Takum pabotam OTHOCAT-
CA: BElEHWe KafacTpa HeABMXKN-
MOCTW 1 Tonorpacuyeckas cbem-
ka. MpoBegeHne 3Tux paboT no
3aKkoHy ®epepatuBHoit pecny6nu-
Ku [epMaHUu HaXo[uUTCA B KOMMe-
TEHUMM WeCTHaguaTn depepans-
Hbix 3emenb. Kaxpas 3emns ycra-
HaBIMBAET COOCTBEHHblE MpaBu-
11a NnpoBefieHUs ouLMaANbHBIX re-
oAe3nyeckux pabor. Camoctos-
TeNbHOCTb (hefepasnbHbIX 3eMeNb
B 3TOM BOMPOCE TauT OMACHOCTh,
YTO rOCYHApCTBEHHAs Treofe3uns
pa3BuBaeTcs pa3po3HeHHo. Ms3-
6exarb aToro — 3agava 06vegu-
HEHUs reofie3nYecKux ciyxob de-
gepanbHbix 3emens (AdV). AdV
coctout u3 19 uneHos: 16-Tu de-
LepanbHbIX 3eMeNb, MOJYUHSAI-
Wwuxcs MUHUCTEPCTBY BHYTPEH-
HUX fen, penepanbHoOro BeAOMCT-
Ba KapTorpaduu u reogesuu, de-
LepanbHoro MuHuctepcTBa
TPaHCNOPTa, CTPOUTENLCTBA U XKU-
nbs u depgepanbHoro MuHucTep-
ctBa o6opoHbl. AdV pa3pabartbi-
BaeT TeXHMYecKMe BOMPOCHI
MPUHLMAKUANBLHOTO WU TPAHCPEeruo-
HaNbHOTO 3HA4YeHWs, OfHAKO ero
peleHns HOCAT WUCKIKYUTENbHO
peKoMeHAaTeNbHbIN XapakTep.
MpoekT co3paHus cetu 6aso-
BbIXx DGPS-cTaHumMi, 03BYyYeHHbI
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B 1992 r. B NoTtcpame W. Augath,
OTHOCW/ICA K CEBEPHbIM TeppuUTo-
puam [epMaHuKu, a MUMEHHO 3eM-
nam: HuxHaa CakcoHus, MekneH-
Oypr-®opnommeH u famoéypr. Pa-
6oyas rpynna NORD-NAV, cocros-
Was 13 npepcraBuTenei oT 3TUX
3eMenb, KOOpLMHMpPOBaNa TeKy-
e paboTsbl.

[pyrve cdepepansHble 3emau ¢
0ONbIWMM UHTEPECOM Habnofanu
3a peAtensbHocTbio NORD-NAV. B
oKTA6pe 1994 r. AdV BBeno akc-
nepTHyl rpynny no 6a3oBbiM
GPS-cTaHumsm [5]. YcTaHoBKa Ta-
KUX CTaHLWI No BCEN TeppuTOpUK
[epmaHuu cTana nepBOCTENEHHOW
3ajaveit. Ha ToT MOMeHT BO Bcex
tdepepanbHbix 3emnax GPS wuc-
NoNb30BaNUCh A5 OGHOBNEHUSA U
CryleHns NNaHoBbIX ONOPHbIX Ce-
Teit. C BBeEHMEM 3KCMNEPTHOM
rpynmbl OTKPLIIUCh HOBble BO3-
MOXHOCTW UCMOIb30BaHMA CUCTe-
Mbl KaK B reofiesuu, Tak u B Apy-
rmx obnactax. B cBA3M c 3Tum,
AdV npuHsano pelweHune cKOoOpau-

HUpPOBaTb  TpaHcdenepanbHble
WHTEPEChl U YCTAaHOBUTb efUHble
CTaHAAPTHI.

JkcneptHon rpynnoit AdV Gbi-
JI0 pelleHo co3JaTth reogesmyec-
Kyto cnyx6y DGPS B kavecTBe
KonnekTueHoro npoekta AdV u
patb 310N cayxbe HasBaHue
«SAPOS — reope3sunyeckas cnyx-

6a CnyTHMKOBOTO MO3ULMOHUPO-
BaHuA [epmanun». B mae 1996 r.
AdV yTBepauno 3To npepnioxe-
Hue.

~ OcHoBHble 3agauu SAPOS

B aneape 1998 r. 3kcnepTHas
rpynna AdV npeacTtaBuna foknag,
B KoTopoM 3agauu SAPOS Gbinu
chopMynMpOBaHbl  CNeAyIoLUM
obpasom [6]:

«... C BbICOKOI 3hheKTUBHOC-
TblO U B afA€KBATHOM C TeXHUYeC-
KO TOYKM 3peHus popme noaro-
TOBUTb €ANHYI0, O/HOPOAHYIO CU-
CTeMy OTCYeTa ANa BCex 3ajay re-
0Je31n 1 KapacTpa, COOTBETCTBY-
oyl Tpe6OBaHUAM WHUPOKOTO
Kpyra nonb3oBatenei. 310 ABAA-
eTCA YacTblo TOCYAAPCTBEHHOrO
3aKasa reofie3nyeckoin cnyxoey.

Ha puc. 1 npepcraBneHa KoH-
uenuma SAPOS wu cooTtseTcTByIO-
WKe Lenesble rpynnbl NoNb30Ba-
Tenert. OCHOBHOI yNop caenaH Ha
TO, YTO paHHble DGPS pgonHbl
ObITb LOCTYMHBI WWUPOKOMY Kpyry
nonb3osateneit. OTciopa noHsTUE
— MyAbTUdYHKLMOHANbHas 6a-
30Ban cTaHuua. [duddepeHum-
anbHble MonpaBKKM AOMKHbLI ObITb
LOCTYMHbI C MOMOLLbIO PA3AUYHBIX
VCTPOICTB CBA3M, @ METOABI Mepe-
[AYn  [aHHbIX TaKXe [AOJXKHbI
ObITb pasNUYHbl, B 3aBUCMMOCTH
OT UX Ha3HayeHUs.

Ha puc. 1 He oTpaxeHa cylue-

leoge3nyeckme CbeMKU

Mopckas
HaBuraums

LUndposas
kapTorpacdumsa

UHxeHepHble
U3bICKaHUA

AspodoTtocbemka / ABuauus

6a3oBas cTaHUus,

KapacTtpoBsie pa6oTtbl

KuHemaTuka
B pexume
peanbHoOro
BpeMeHu

Mmpporpadus

OcHosHoli npuHyun delicmsus 6a3o8oli cmaryuu SAPOS

CTBEHHas 4acCTb  KOHLUenuuu
SAPQS, koTopas 3akntoyaerca B
TOM, 4TO 6a3oBas ctaHumua SAPOS
ABAAETCA HE OTAENbHOM CTaHLM-
€1, a CeTblo B3aMMOKOHTpOAUpYe-
MbIX 6a30BbIX CTAHLWIA.

-~ CepBucbl SAPOS

Kaxpas uenesas rpynna nosb-
30Bateneil npegbasaser cobCT-
BeHHble TpeboBaHUA K ciyxbe
DGPS. Mo 3tomy npuHumMny 6binn
OpraHW30BaHbl CEPBUCHblE Tpyn-
Mbl, 4N KOTOPbIX eiCcTByeT cne-
pytowee ycnosue: SAPOS npepo-
CTaBAseT TOJbKO PEKOMeH[aLuY,
C NOMOLLbIO KOTOPbIX MOXHO A0-
OUTbCA 3aABNEHHON TOYHOCTU;
TOYHOCTb e AOCTUraeTcs nofb-
30BaTe/IEM C NMOMOLLbIO COBCTBEH-
HOro annapaTtHoro W Mporpamm-
HOro obecneyeHus.

PaccmoTpum cepBUCHbIe Tpyn-
nbl 6onee noapooHO.

CepBMUC NO3MLUOHUPOBAHUA
B pPeXWUMe peanbHoOro BpeMeHu
(EPS)

EPS no3Bonsetr onpepensatb
KOOpAMHAThl 00beKTa B pexume
peanbHOro BpeMeHU C TOYHOCTbIO
1-3 M. lepepaya faHHbIX ocylLe-
CTBAAETCA CNepylowWwmmMm cnoco-
bamu:

— no obwenoctynHomy pa-
pvnokaHany B YKB-guanasoHe —
He3ByKOBOe CoobLlieHWe Ha noj-
Hecywen yactoTe YKB-gunanasoHa
RDS (Radio Data System). Cnyx-
6a HasbiBaetca RASANT (Radio
Aided Satellite  Navigation
Technique) [7];

— c ucnonb3osaHuem Telekom
AG TepmaHuM Ha [LAWHHBIX BON-
Hax. Cnyx6a HasbiBaeTca ALF
(Accurate Positioning by Low
Frequency) [8];

— C MOMOLbO CrneyuanbHon
pafMoCTaHUMM FOCYnAPCTBEHHOM
reofesnyeckoit cnyxoel B ABYX-
MEeTPOBOM JMana3oHe 4acToT.

RASANT u ALF pocTynHbl Ha
Bceil Tepputopuu lepmaHuu, a
cnyx6a [ByXMETpoBOro fuanaso-
Ha TONIbKO B ONpefieNeHHbIX 06/1a-
CTAX.

B kauectBe copmata [aHHbIX
DGPS ucnonb3yeTcs NpUHATHIA BO
BceM mMupe crtaHgapt RTCM
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SC-104 (US-Radio Technical
Commission for Maritime Services
Special Commitee No. 104).

Monb3osatento SAPOS EPS Tpe-
fyeTcs NoMUMO 0ObIYHOMO HaBw-
raunoHHoro GPS-npuemHuka nu-
60 cTaHpapTHblii RDS-npuemHuk
YKB, nu6o npuemHuk [B, nu6o
MPUEMHUK C [BYXMETPOBLIM AWa-
Ma3oHOM 4acToT, NPUYEM B Kax-
LOM CNy4ae C LeKOLEPOM.

CepBHUC BbICOKOTOYHOrO MO-
3ULMOHMPOBAHUA B peXXuMe pe-
anbHoro spemenun (HEPS)

HEPS no3Bonser onpepenatsb
KOOpAMHATHl 00beKTa B pexume
peanbHoro BPeMeHU € TOYHOCTbIO
1-3 cM. 3Ta TOYHOCTb fOCTUrAET-
Cs 33 CYET MOJENIMPOBAHNSA U yye-
Ta OWMWOOK, 3aBUCALLUX OT Jab-
HOCTeil, C momolblo ceTn 6aso-
BblX cTaHumin SAPOS.

DaHHble HEPS moxHo nony-
YWTb MO KaHany COTOBOW CBA3M
(ctaHpapt GSM). HekoTopsle reo-
Ae3nyeckne cnyxObl TpaHCaMpy-
0T MX [ONOJHUTENbHO, uYepe3
COOCTBEHHbIE  PAAMOCTAHLUM
[BYXMETPOBOro AuanasoHa. [laH-
Hble nepepatoTcs B popmate RTCM
SC-104 execeKkyHAHO.

Monb3osatento SAPOS HEPS
TpebyeTcs reofie3nyeckuint fByx-
yacToTHbI GPS-npuemHuk ¢ npo-
rpaMmHbiM obecneyeHnem RTK u
KaHan CoTOBOM CBA3WN UK NpUem-
HUK [IByXMETPOBOrO AMana3oHa C

MbIX GPS-cnyTHMKOB U coxpaHseT
ux B dopmare RINEX. [aHHble
MOXHO NOMY4YUTb MO TenedoHy u
COXPaHUTb Ha HocuTene. Micnonb-
3y MeTOf BUpPTyanbHoOi 6a3oBoi
cranumun (VRS), moxHo cywect-
BEHHO CHU3UTb Cceb6ecToMMOCTb
GPS-u3mepeHuit.

Hanpumep, npu BbiNoNHeHUM
HeGonbworo obbema paboT no
pasbuBke MOXHO MOCTYNUTL Cle-
Aytolwnm obpasom. NpuBaska K cu-
CTeMe KOOPAMHAT ocyliecTBnseTcs
no 3-4 GPS-nyHkTam. Co6CTBEHHO
pasbuBKa BLINOMHAETCA C MOMO-
Wbt 3N1EKTPOHHOIO TaxeomeTpa.
Monb3oBaTenb BbINONHAET U3Mepe-
HUA Ha NyHKTe B TeyeHue 15 MuH,
UCMONb3ys HeJoporo OAHoYac-
TOTHbII npueMHUK. [Tocne okoHYa-
Hus GPS-HabGniofeHnit no kaHany
GSM oH 3anpawwuBaeT gaHHble VRS
Ha nepuopd u3mepeHuii. Monyyns
MX, OH 33 HECKOJbKO MWHYT pac-
CUMTHIBAET Ha HOYTOYKE KOOpAM-
HaTbl TOYEeK MPUBA3KM B CUCTEMe
ETRS. 3arem MOXHO npucTynatb
HenocpefCcTBEHHO K pa3buske.

GPPS moxHO ucnonb3oBatb He
TONbKO B pexume «near-real-
time» (nouytu peanbHoe BpeMms),
HO W C CyWeCTBEHHbIM ON03JaHu-
em. B nocnepgHem cnyyae Takxke
BbIFOAHO ucnonb3oBath VRS,
GPPS npumeHsitoT gns onpegene-
HUS OMOPHBIX TOYEK [N KafjacT-
pOBOM CbEMKM U WHKEHEPHBIX

GHPS no3uunoHupyetcs Kak
NOCTaBIMK JaHHbIX LA NOCTO6-
paboTKM C TOYHOCTbIO MEHee
1cm.

Kak wu3BecTHo, npu pautens-
HbIX M3MepeHusx (6onbwe 1 y)
MOXHO A0OWUTbCA MUNAUMETPO-
BOM W Bblle TOYHOCTWU. B 3tom
cnyyae uenecoobpasHo MUCnofb-
30BaTb TOYHble 3demepuabl GPS-
cepsuca (IGS).

Nanueie DGPS B dopmare
RINEX moxHO monyuuTb uepes
WHTepHeT uau no kaHanam coTo-
BOW CBA3W, @ TaKXe WCNOoAb3ys
006bI4HblE HOCUTENN AaHHbIX.

O6nactamu npumeHeHus GHPS
ABNAKTCA CneuuanbHble 3afauu
BbICLIEN reofie3um, rocyfapCTBeH-
Hble CMCTEMbl KOOPAWHAT, Hayuy-
Hble U reofMHamuyeckue uccne-
LOBaHUs, a Takxe HabnofeHus 3a
GeperoBbIMM MpoLeccamu, ypoBs-
HeM BOAbI.

Tapudbi cepsucos SAPOS

B Tabnuue npencraBneHsbl Ta-
pudbl Ha MCNoNb30BaHNe CepBu-
cos SAPOS.

~ CepBuc HEPS B getanax

[Ins peweHus MHxXeHepHo-re-
ofe3nyeckux 3apay B pacyet
npuHumatotcs cepsucol SAPOS
HEPS, GPPS u GHPS. Cepsuc HEPS
NO3BOJIAET MNOJYYUTb KOOPLMHATSI
CaHTMMETPOBON TOYHOCTU B pe-
XWUMe peanbHoro BpemeHu 3a 2—3

[EKOLepoM. W3bICKaHMI. ITOT CepBUC TaKkke MWH. [103TOMY OH UMeeT MHOXe-

CepBuUC TOYHOrO reofesnyec-  WUCNONb3YIOT NpU aspodoTocbemM-  CTBO obnacTeit npumeHenus. Pac-
Koro NO3NUMOHUPOBAHNA  Ke, TaK KaK Tpebyemas geuumer- CMOTPUM 3TOT cepeuc Gonee no-
(GPPS) poBasi TOYHOCTb B HacTosuee Apo6HO.

GPPS nosuuumoHupyetcs Kak
NOCTABILMK [AHHbIX AN NOCTO6-
paboTKM € ToYHOCTbIO 1 CM.

ba3oBas cTaHuuA perncTpupy-
€T TeKylune CUTrHaNbl BCEX BUAN-

BpeMs [OCTUraeTcs TOMbKO Npu
noctobpaboTke.

CepBMC BbICOKOTOYHOIO reo-
AEe3M4eCcKOro no3uLMoHUPOBa-
Hua (GHPS)

ba3oBble cTaHuuu

Mnowapb Tepputopun lepma-
Huu coctasnseT 357 000 km?. 260
6a30BbIX CTaHUuit cnyx6bl SAPOS
06ecneynBaloT CMIOWHOE NOKpbI-

Tapudbi cepsucos SAPOS

Cepsuc MepuoanuHocTb EanHuybl Croumoctb

EPS 3-5¢ — OpnH pas npwu nokynke
1lc 1roa 150 espo

HEPS 1lc 1 MuH 0,10 eBpo

GPPS/GHPS 1-60 ¢ 1 MuH 0,20 eBpo
<lc 1 MuH 0,80 espo

GPPS/GHPS VRS 1-60 c 1 MuH 0,40 eBpo
<lc 1 MuH 1,60 eBpo
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PacnonoxeHue 6a308six cmanyuti SAPOS (Ha aHsaps 2004 2.)

Tue 31001 Tepputopumn. C matema-
TUYECKON TOYKM 3peHus mosyya-
€TCs, YTO CpefiHee ynaneHue 6a-
30BbIX CTaHLUMIi Lpyr OT Apyra co-
crasnseT 37 km. Ha puc. 2, pe-
MOHCTpUpylolem daKTuyeckoe
pacnonoxeHue CTaHUWN, BUAHO,
YTO MNOTHOCTb 6A30BbIX CTAHLMI
pasnuyHa. PaccTosHue mexay
cTaHuusmmu konebnetcs ot 10 go
50 kM.

YcTaHoBKy, 3KCnayaTauuio W
TEXHUYECKYIO MOAAEPIKKY CTaH-
umit ocywectsnset AdV. Mpu 3Tom
cobntopaloTcs cnepyoLie TeXHU-
Yeckue ycnoBus:

— 6a30Bblif MyHKT: KOOPAM-
Hatbl B ETRS-89; cTabunbHas yc-
TaHOBKa, MCKNIOYalOLWAA NOKaNb-
Hble  WM3MEHEeHUA  MOJOXEHUs
(NpuUHYANTENbHOE LEHTpUpOBa-
HUe C KOHTpONEeM); perynspHas
NpOBEpKa YCTOMYMBOCTU NO KOH-
TPOJIbHBIM MapKam; MecTo ycTa-
HOBKM, WCKIOYalollee BHeWHUe

Bo3gaeicTBuA (MHTepdepeHumus ¢
KUYYKUM» CUTHANIOM, OTPAXKEHUS);

— GPS-npuemHuK: reopesu-
YecKue ABYXYaCTOTHbIE MPUEMHU-
KW, KOTOpble MOryT onpepensatsb
BCe M3MepsAeMble BennyuHbl GPS
Ha yactoTtax L1 m L2;

— QaHTeHHbI: BBOJ NOMpPaBOK
3a HecoBnageHus Ga3oBbix 1 reo-
METPUYECKUX LEHTPOB aHTEHH;
anddepeHunancHble NonpaBKy
OTHOCATCA K 6a30BOIi TOYKE aH-
TeHHbl; Onsa o603HaveHus abco-
JIOTHOTO COOTHOLEHUA B CO06-
weHne RTCM (23) poGasnsetcs
ctpoka «KADVNULLANTENNAY;

— (YHKLUMN nporpamMMHOro
obecneyeHUs CTaHUUU: KOH-
TPOJIb 3KCNAYATALMOHHON HAafeX-
HocTu GPS-npuemHuMKOB; peruct-
paLus AaHHBIX; NTPOBEPKA KayecT-
Ba AaHHbIX; NOAroToBKa gudde-
peHLMaNnbHbIX NOMNPaBOK; KOH-
BepTMpPOBaHWE AaHHbIX; nepepa-
Ya [aHHbIX HA pa3fUyHble HOCK-

TeM B YCTaHOBMEHHbIX (hopMa-
Tax; apxXMBUPOBAHME AAHHbIX.

Co3paHue cetn 6a30BbIx
CTaHUMi

Kak n3sectHo, ToyHoctb DGPS-
AaHHbIX B GONbIIOW CTeneHn 3a-
BUCUT OT PACCTOSHUA MEXAY Npu-
emHukamn. Ecnn  pacctosaHue
mexpy 6a3oBoil cTaHuuend U
nonb3osarenem HEPS coctaBnser
6onee 10 kM, a TpebyeTCA CaHTK-
MeTpoBas TOYHOCTb B PEXMUME pe-
aNnbHOro BpeMeHU, Heo6XoauMo
CMOAeNupoBaTb 3aBUCUMble OT
PacCTOSAHUA WUCTOYHUKW OWNBOK
[9, 10]. Ons 3Toro 6a3oBbie CTaH-
ummn SAPOS o0b6beuHeHbl B CeTb.

3Has ToYHoe nonoxeHue 6aso-
BOWl CTaHLMM, MOXHO CMOJENNPO-
BaTb OCHOBHblE UCTOYHUKW OLWMK-
00oK. [laHHble M3MepeHwuii 6aso-
BOIA CTAHLWUM HANPaBNAIOTCS B pe-
XMMe peasbHOro BpEMeHU B pac-
YeTHbIN LLeHTp 1 Tam 0bpabatbiBa-
toTcsl. TakumM 06pa3oM, MOXKHO Bbl-
NOMHWUTbL NpPeABapUTENbHbIA pac-
yeT OWWOKM [NA yyacTKa CeTu.
3TOT NpUHUMN peanu3yeTcs ABY-
MSA NYTAMU.

B nepBoMm cnyyae noBepxHOCTH
nonpasok (FKP) 6a3upytotcs Ha
NAOCKOCTAX, ANA ONpefeseHus
KOTOPbIX TpebyeTCcs Kak MUHUMYM
Tpu 6asosble cTaHuuun. Kaxpas
MNOCKOCTb ONpPEAeNserTcs Hakio-
HOM B HanpasfieHUn ceBep-ior U
BOCTOK-3anag. ITo — napaMmeTpbl
MOBEPXHOCTU NONPABOK, KOTOpPble
nepegatotca nonb3zosarento HEPS
B coctaBe DGPS-paHHbIX. Mo no-
JIYYEHHBIM U3 LEHTPa [aHHbIM C
YYeTOM MEeCTOMONOKEHUSA MONb-
3oBatenb onpepenser pudde-
peHuManbHble MoMnpaBku U BBO-
OMT UX B CBOU HabnogeHus. 1ot
cnocob nopfepK1BaeTca Ha BCel
Tepputopuu fepmaHuu.

Bo BTOpoM cnyyae cosgaetcs
BUpTyanbHas 6a3oBas CTaHuus
(VRS). Ha ocHOBe WAEHTWUYHBIX
M3MepeHUit, KaKk U B MEPBOM CJly-
yae, NOsBAAETCA BO3MOXHOCTb
CMOAENMPOBaTh HabMofeHUs Ans
nto6oro nyHKTa BHYTPU CETU.
Monb3oBaTenb CAYXObI N0 KaHany
GSM coobwaeTr B pacyeTHbIN
LEHTP CBOe NpubIMU3UTENbHOE
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nonoxeHue. M3 LeHTpa B pexume
peanbHoro BpeMEHW nepepalnTCs
BbIYMCNIEHHblE BUPTyasbHble Ha-
6noaeHns. B none B pexume pe-
anbHOTO BPEMEHM MO0Jb30BaTeNb
obpabartbiBaetr AaHHbie VRS u
COOCTBEHHbIE M3MepeHUs. TakuMm
obpa3oM, OH onpefenser CBoe
NOJOXEHWE C CAHTUMETPOBOI
TOYHOCTbIO. ITOT CNocob ABnseT-
CA [ONONHUTENbHBIM U MoAnep-
KMBAETCA TONbKO B HEKOTOPbIX
obnacrsx.

Ins pacyera FKP/VRS B pexu-
Me peasbHOro BPeMEHW WUCMONb-
3yI0TCA MPOrpaMMHbIE NPOAYKTHI
GNSMART  (Geo++; [11]) wu
GPSNet (Trimble Navigation;
[12]). Ons nocTo6paboTKM Wnpo-
KO WUCMoNb3yeTcs MporpamMmHbIit
npoaykt WaSoft/Virtuell [13].

Dopmar paHHbIX, nepeaaua
AaHHbIX

OuddepeHunansHbie nonpas-
KM co Bcex 6a30BbIX CTAHLMI Mo-
CTYyNalT He3aKOAMPOBAHHLIMU B
RTCM-copmar (Tunbl faHHbix 20,
21). Hekotopele cTtaHuum SAPOS
LOMONHUTENbHO NepefanT faH-
Hble B popmate RTCM-AdV (3ako-
LWPOBaHbl U CXKaTbl) UK faHHbIE
TMnoB 18/19 (He 3aKogMpoBaHbI
M He CKaThl).

RTCM-AdV sBnsetca ¢opma-
TOM, BBeieHHbIM AdV s nepepa-
4M AaHHbLIX B IByXMETPOBOM AMa-
nasoHe 4actor. Ytob6bl npeobpa-
30BaTb flaHHbIE B 0OLENPUHATBIN
cdopmar RTCM, nonb3oBartento no-
TpebyeTcs fekonep.

MNepegavya pJaHHbIX OT BCeX
ctaHumnit SAPOS ocywectensercs
no kaHany GSM. HekoTopble cTaH-
LMW nepepfaloT AaHHbIE AOMNONHM-
TeNbHO B [ABYXMETPOBOM paguo-
LnanasoHe.

~ OueHka BO3MOKHOCTEN
fanbHenwero pa3BuUTuA
SAPOS

B 1998 r. 3kcnepTHas rpynna
AdV onpegenuna ocHoBHble Leu
SAPOS. Bo3HuKaeT 3akoHoMmep-
Hblif BOMPOC, JOCTUTHYTHI N 3TH
Lenu u LencTBUTENbHbl N OHU B
COBPEMEHHbIX YCI0BUAX.

SAPQS sBnsetcsa npeanpuaTu-
eM, npeanarawlyum ycayru Haps-

By C KOHKypeHTamu. Ecnu roso-
pWUTb O METPOBOW TOYHOCTH, TO B
[epmanun nomumo SAPOS-EPS uc-
nonb3ytotcs  ewe OmniSTAR,
LandStar, EGNOS, EuroFix, IALA-
DGNSS, AMDS/dGPS u ascos [14].

[ns aTux cnyx6 cHATUe 2 Mas
2000 r. pexuma CeneKkTUBHOrO
LOCTyNa UMeno OrpoMHoe 3Haue-
Hue. Mo npoBegeHHbiM B [epma-
HUM 3MNUPUYECKUM WCCNefoBa-
HusmM [15] HaBUrauWoHHas Tou-
HOCTb C 3TOTO BpPeEMEHM CcTana
paBHa, npumepHo, 10 m. Ceepe-
HUs ONMy6AMKOBAHHOTO CUCTEMHO-
ro gokymeHTa «Global Positioning
System — Standard Positioning
Service Performance Standard»
[16] ato noatBepaunu. C BBege-
HUeM MOfepHU31poBaHHON GPS u
eBponencKoi GNSS-cuctemsl
GALILEO ToyHoCTb abcontoTHOrO
onpefeneHns MecTonoNoXeHus ¢
nomotibto GNSS 6yaet npopon-
XaTb pacTu.

W. Draken, pykoBoguTens LeH-
TpanbHoro oguca SAPOS, Ha III-
em cumnosuyme SAPOS coobumn
cnepytouee [17]:

«C camoro Havana OCHOBHOM
uenbio cospaHus SAPOS asnanace
MHOTOYHKLMOHANBHOCTL CUCTe-
Mbl. OlHaKO B peanbHOCTU Mbl BU-
oMM cnepylowyio KapTuHy: EPS-
cnyxObl BRayar Xankoe cyuiecT-
BoBaHue, a cetb HEPS, xoT4 v ne-
PEXMBAET HACTOAWMI ByM B rocy-
LAPCTBEHHOII reofesuu, B apyrux
0TpacNfixX NPOMBIWAEHHOCTH, XO-
3A1CTBA M yNpaBieHUA UCNONb3Y-
€TCS HeJ0CTaTOYHOY.

SAPOS B HacToswWwee BpemMa —
3T0, B MEpBYl0 04Yepepdb, Chyxoba
LN pelleHus reofe3nyeckux 3a-
pay. Ha tepputopum [lepmaHum
nonb3osatensm SAPOS HEPS Tpe-
GyeTcs He Gonee 2—3 MUH, YTOGbI
onpeaennTb CoBCTBEHHOE mnoso-
eHne C CAHTMMEeTPOBOMN TOYHOC-
Toto. OfHAKO Jaxe Ha 3TOM cer-
MeHTe pbIHKA YCNYr eCTb KOHKY-
PEHTBI. [a30BblIi KOHLEpH
Ruhrgas AG npepnaraet aHano-
TMYHble ycnyru ascos. Ascos oOT-
nunyaetca ot SAPOS kpome npoue-
ro TeMm, Y4TO nepefaeT W LaHHble
IMTOHACC.

PeHTabenbHOCTL npoekTa
SAPOS onpepensietcs TeMm, 4YTo B
Gyayliem onopHele cetn B fepma-
HUM MNAHWPYETCA CYWECTBEHHO
paspAANTb, HO OKOHYaTenbHoe
peleHue ele He NpuHATO. B Ka-
yecTBe NMpPUMepa MOXHO MpUBEC-
™ cutyaunio B HuxHen Cakco-
HuM. Tam npoeKTUpyemas cucte-
Ma oTcyeTa Jo/kKHa ObiTb npep-
CTaBleHa MPOPEXEHHbIMU HA
90% ONOpHLIMM NyHKTaMu. 3Ta
ceTb ByAeT MCnoab30BaThCA B Ka-
yecTBe efMHOW NPOCTPAHCTBEH-
HOW CWUCTeMbl KOOpAMHAT ANA
BCEX TOCYLAPCTBEHHbIX, KOMMY-
HaJIbHbIX M YACTHbIX MPOCTPAHCT-
BEHHbIX 06bekTOoB [18].

lopsiune cnopsl BHyTpM AdV
Bbi3Ba/l BOMPOC ONTUMANLHOIO
cnoco6a nepeaaun HEPS-paHHbIX,
KOTOpbIA pewunncs B nonb3y Mo-
OunbHON CcBA3U. [1BYXMeTpOBbIiA
AManasoH nosib3oBaTenb MOXeT
MCNOMNb30BaTh NO XKeNnaHu.

Bce cnyx6bl SAPOS npepnara-
toT TPEXMEpHOE MO3ULMOHUPOBa-
Hue B cucteme KoopamHat ETRS-
89. Mpu 3TOM 06MaCTb NpUMeHe-
HUA He orpaHuyMBaeTcs KapacT-
poBbiMM pabotamu. OcTaetcs
npobnema UCMNoNb30BaHUsA Cyluye-
CTBYIOWMX OMOPHBIX NYHKTOB. B
3TOM C/lyyae crefyet 0XUAaTh
HanpsxeHus cetu. o paHHoMy
BOMPOCY CyLLecTBYeT pAf npeLio-
XeHWN, OAHAKO OAHO3HaYyHoe pe-
WeHWe Tak 1 He HaWpeHo. Kpome
TOro, cetu B f[epMaHun pasnunyHel
[2]. OtmenbHoit npobnemoii sens-
€TCA nepecyeT ANAUNCONAANBHBIX
BblcoT GNSS B dm3nyeckue Hop-
ManbHble BbICOTbI. [na 3T0ro B
2003 r. BBefleH reounf, KpMBMU3HA
KOTOpOTro onpefesneHa C TOYHOC-
Tbl0 2 cM. B HekoTopbix epe-
panbHbIX 3eMAAX WCNONb3yioT
Digital Finiten
Hoechbezugflaeche (DFHBF) Ve-
repa, B Apyrux — TeCTUpYIOTCS
cobcTBeHHble pa3paboTku [19].

[JanbHenwee pa3sutne CUCTEMbI
SAPOS v cBfi3aHHble C 3TUM Npo-
Gnembl OCTAIOTCA HA NMOBECTKE JHS.
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RESUME

Both history and structure of
the Satellite Positioning Service
of the German National Survey
(SAPOS) are given. There are also
presented the main tasks solved
as well as the service options
offered for users and the relevant
prices. The hard- and software are
briefly described. The SAPOS
development ways are analyzed in
short.
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CNYTHUKOBAA CUCTEMA
MEXXEBAHWUA 3EMEJNIb: MEPBbBIE
BMEYATJIEHUA NONb30BATENEN

C.I. laBpunos ('Y «MocropreoTpecrt»)

B 1982 r. okoHuun MAUTAKK no cneunanbHOCTH «NpUKNagHas reogesusy» u fo 1996 r. paboran Ha Kadeppe
npuKnagHoi reogesuu, 3atem go 1999 r. — B UNI «Teppa-Cneiic». B HacToswwee Bpems HayanbHWUK oTaena
OCHOBHbIX reoaesnyeckux pabot 'Y «Mocropreotpect».

C.10. Kpbixanosckui (I'YI «Mocropreotpect»)

B 2000 r. okoHuyun MUUTAMK no cneunanbHocTu «npuknagHas reogesus». C 2000 r. pabotan B LleHTpe
npuknagHoi reoguHamuku. C 2001 r. no Hactoswee Bpems pabotaer B Y «MocropreoTpects» UHXEHepoM

oTaena VIH)KeHEpHOVI reogesuu.

I.E. Ocunos (I'YI «Mocropreotpect»)

B 1981 r. okoHuun MUWUTAMK no cneumanbHOCTU «NpuKiagHas reogesus». Pabotan 8 TCMU Munatoma PO,
[NaBHOM LeHTpe papuoBelaHus u TenesupeHus. C 1998 r. no Hactoslwee Bpems pabGotaer B [V
«MocropreoTpecT» raBHbIM CMELMUANUCTOM OTAENA LM POBLIX TONOrPaUYECKUX NIAHOB.

0 Havane ¢YHKLMOHMPOBAHUSA
CNYTHUKOBOI CUCTEMbI MEXXEBAHUA
3emenb (CCM3) 1 ocobeHHoCTHAX ee
TEXHUYECKOW peanu3alum yxe co-
obwanoch paHee (cm. leonpodu.
— 2004. — Ne 1. — C. 23-27). B
nepuop ¢ Hosbps 2003 r. no an-
penb 2004 r. npoxoauna onbiTHas
skcnayatauua CCM3, B koTopo#
NPUHUMANMN yyacTue CneLnanucTbl
I'YIN «MocropreoTpect».

OfHUM M3 OCHOBHbIX Mpeumy-
LWecTB CNYTHUKOBOW CUCTEMBI Me-
JKeBaHUA 3emeNnb ABNAETCH BO3-
MOXHOCTb BbIYUCIIEHUA KOOPLM-
HaT B PeXXMMe peasbHoro BpeMeH!
(RTK). OpHako po Havana onbiT-
HOW 3Kcnayatauumu cuctema nos-
BONANA ONpefensTb KOOPAWHATbI
NpUEMHMKA TOIbKO B 00Le3eMHOIA
cucreme koopamHar WGS-84, uto
CYLLECTBEHHO OCIOXHSANO €ee uc-
nonb3oBaHWe Ha TeppuTopuU
MocKBbI, TOCKOMBKY BCE BUAbI Feo-
Le3nyeckux paboT B ropoge Bbl-
MOJIHAIOTCA B MECTHOW cucTeme
KOOpPAMHAT. B cBA3M C 3TMM nepep,
IYM «Mocropreotpect» Obian no-
CTaB/EHbI Cefytolne 3afaun:

— onpefenuTb NapameTpbl ne-
pexofa M HacTpoiku obopyaoBa-
Hus CCM3 gns paboTbl B cucTeme

KOOpAMHaT MOCKBbI;

— WCCnepoBaTb TOYHOCTL Of-
pefeneHna KOOpAWHAT C UCMOJb-
30BaHueM obopyposaHus CCM3 u
nosly4yeHHbIX NapameTpoB nepexo-
Aa;

—  UM3y4YUTb  BO3MOXHOCTb
MPaKTUYEeCKOTO UCMONb30BaHUSA
o6opyposaHus CCM3 npu npose-
LeHUn Tonorpaduyecknx Cbemok
1 pa3buUBOYHBIX paboT.

Ha nepBom 3Tane onbITHOI 3KC-
nayatauuu onpepensiucb Heob-
X04MMble napaMmeTpbl nepexoja.
OcHoBOM pAns 3TOr0 MOCNYXWAW
pe3yneTathl paboT No CcoBepLUeH-
CTBOBAHWIO ONOPHOI reopesunyec-
kot cetm Mocksbl (OIC MockBbl)
(cm. Teonpocn. — 2003. — N2 4.
— C. 44-50 v leope3ns u KapTo-
rpacdms. — 2003. — N2 9). B xope
UX MpoBefeHUs ObiNU NOoNyYeHb
cnepylolme pe3ynbtaTbl, KOTopble
NO3BOJIMAN NPUCTYNUTb K Onpeje-
JIEHWIO AaHHbIX, HEOOXOAUMBIX N1
ucnonb3oBanua CCM3 Ha TeppuTo-
pumn MockBbl:

— BbINOJIHEHO YpaBHUBaHUeE
KapKacHOM CMyTHMKOBO reogesu-
yeckoi cetn Mocksbl (KCIC) B cu-
cTeme KoopauHat MockBbl;

— coBMmecTHO ¢ UHWNUTAuK

Pockaptorpagpumu KCIC Mocksbl
BKJOYEHa B COCTaB BbICOKOTOY-
HOW reope3nyeckoit cetu (BIC)
Esponeiickoin Tepputopun Poccuu
M noctpoeHa uudposas Mopenb
BbICOT KBa3ureouaa. B pesynsrare
nyHKTbl KCIC 6b171 € BbICOKOI TOY-
HOCTbIO NMpUBA3aHbl K obLiesem-
HOW cucTeMe KOOpAMHaT.

Takum 06pa3om, B KayecTBe UC-
XOAHbIX AaHHbIX WCMONb30BaNUCh
[Ba KaTanora KOOpAMHAT OfHUX W
Tex e nyHkToB KCIC — B cucreme
koopauHat Mocksbl u WGS-84. To
HUM OMpefenuin CeMb mapamet-
poB nepexofa W3 OfHOI CUCTEMbI
B Apyryto.

B nekabpe 2003 r. cneuunanuc-
Tamu MY «MocropreoTpect» 6biun
nosny4yeHbl BO BpEMEHHOe MoJb30-
BaHMe [iBa KOMMJEKTa CMyTHUKO-
BbIX npuemHukoB Leica SR530 c
GSM-mopemoM, a TaKxe npo-
rpammHoe obecneyeHne SKI-PRO,
paboTaloliee B AeMOHCTPALMOH-
HOM pexume. [lns no3uuuoHupo-
BaHWA B CUCTEMe KOOPAMHAT
Mocksbl (MCK) B KOHTponnep 6bi-
N1 BBEl€HbI NapaMeTpbl nepexopa
oT reoueHTpuyeckonn WGS-84 k re-
oueHTpuyeckon MCK, a Takxe na-
pameTpbl TonoueHTpuyeckoin MCK.
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Mogenb reonzia BBECTU B KOHTPON-
Nep, K COXaneHwio, He yYHanocs,
MO3TOMY BbICOTY KBa3nUreouaa Hap,
3NJMNCOMAOM B MeCTe no3nlmo-
HUPOBaHUSA NMPUXOJUIOCH ONpefe-
NATb OTAENbHO W 6o B06aBNATL
€€ K BblCOTe aHTEHHBI, 1160 BblYK-
TaTb U3 NOJyYEHHBIX BbICOTHbIX OT-
MeToK npu noctobpaboTke.
MepBble CaMOCTOATENbHbIE W3-
MepeHUs Obliu NpOBeAeHbl B Ha-
yane tespans 2004 r. Ca3sb ¢ ba-
30BbIMU CTAHLMAMK OCYLLECTBNSA-
nacb yepe3 KaHanbl cBsazu GSM.
beina noctaBneHa 3apava: cpas-
HUTb KOOPAMHATLI, MONyYeHHbIE B
pexume peanbHOro BpeMeHU, C
koopanHatamu OIC MockBbl 1 TO-
YeK CbeMOYHOro U PasbUBOYHOIO
o6ocHoBaHuA. [lepBoHaYanbHO
OblIM  3aKOOPAWUHUPOBAHbLI  fABe
pacnonoXeHHble PALOM TOYKM Ha
LOCTAaTOYHO OTKPLITOM y4acTke
JleHuHrpagckoro npocnekTa, 4To
o6ecneynBano nocTOsHHY BUAU-
MocTb 6—-10 cnyTHukos GPS. Mpwu
MOMOLLM TaXeoMeTpa, OT pacnoJo-
XEHHbIX B MPAMONA BULUMOCTM
CcTeHHbIX 3HakoB OIC MockBbl, He
YYaCTBOBABIIMX B OMpeAeNeHun
napameTpoB nepexoaa, 6bian on-
pefieneHbl NNaHoBbIE KOOPAMHATHI
3TUX TOYEK CO CpefHeil KBagpaTu-
yeckoin owmnbdkon mx = 0,007 M u
my = 0,005 M. AHTEHHbI ObINK yCTa-
HOBJIEHBI Ha WTATUBAX U Yepes He-
CKOJIbKO MUHYT Ha 3KpaHe KOH-
Tponnepa BbICBETUAUCL Tpebye-
Mble KoopauHaThbl. CpefHas KBag-
patTuyeckas ownbKa onpepeneHus
KOOPAWHAT C NOMOLbIO CMYTHUKO-
BbIX MPUEMHWKOB COCTaBNANA B
cpepHem 0,015 m. CpaBHeHMe BbI-
YMCNIEHHOTO MO MOJyYeHHbIM KO-
OpAMHATaM pacCTOAHUA Mexay
To4Ykamu (OKOJO 2 M) C Henocpea-
CTBEHHO M3MEpEeHHbIM pyNeTKOM
3HAYeHWEM He BbIABUIIO PACXOXK-
AEHUI, NpPEeBbIWAKILNX TOYHOCTb
u3mepenuin (0,001 m). [ns nog-
TBEPXAEeHUs CcTabunbHOCTU pe-
3yNbTaToB M3MEpeHus MoBTOpSA-
nucb npuemamu no 10 ¢ B pasHble
LHW, BPEMA CYTOK, MEHAs npuem-
HUKW. PacxoxpaeHnsa ¢ KOOpAMHaA-
TaMu, NONYYEHHBIMWU OT MYHKTOB
OIC MockBbl, B CpeiHEM COCTABM-
amdx=0,13m,dy=0,15 M v HOCK-
N CUCTEMATUYECKU XapakTtep.

pu 3atom, cpepgHne KBapgpatuyec-
Kne OTKNOHEHWS B NAAHOBOM Mo-
noxeHun (ds) mexpy npuemamu
He npesbiwanu 0,002 m.

Mocnepywowne wnsmepeHus B
pasHbIX paioHax MockBbl Takxe
noKasanu Hanuyue cuctemaTmyec-
KOW MNNaHOBOW COCTaBNAILLEN
okono 0,1 m B 3anagHoOM Hanpas-
nenun. OTKNOHEHMA No BbICOTe, C
YYETOM BbICOTbl KBa3ureoupa, on-
pefLensemMon no MOAenu, He npe-
Bbicunn 0,04 M 1 B cpefiHeM cocTa-
Bunn 0,008 m.

[lanee koopguHatbl, noayyeH-
Hble B RTK, cpaBHMBanuck ¢ Koop-
OVMHATaMU MyHKTOB CbEMOYHOMO W
pa3buBoYHOro 060CHOBaHMS, KOTO-
poe C0o3/aBanoch C NOMOLLbIO NOAK-
FOHOMETPUYECKUX XOLO0B U CTPOro
ypaBHWMBanoCb B nporpamme
StarNet. AHanu3 pe3ynsratos 06pa-
GOTKM M3MepeHuit NoATBEpPANN Ha-
JINuMe yKa3aHHOM cucTematuyec-
KoV cocTaBnstolleir. B nanbHenwem
OHa y4uTbIBaNACh B BUE NOMNPaBKM
B NOJTyYeHHble KOOPAWHATBI.

Y6eamBlwnCh B BO3MOXHOCTAX
CCM3, 6binn HayaTbl NPOM3BOACT-
BEHHble UCMbITAHUS HA paboTax no
Tonorpaduyeckoit cbemke U Bbl-
HOCy B HaTypy NPOEKTOB Tpacc.
Mpu 3TOM UCNONb30BANUCH il0ObIE
BO3MOXHOCTW KOHTPONA CMYTHU-
KOBbIX W3MEepeHWn [pyrumu [o-
CTYMHBIMU METOAMU U AAHHBIMU.

[lpy co3paHuMM CbeMOYHOrO
060CHOBaHUA U ToMorpachuyeckon
CbeMKe NPOBOAMIOChH NONEBOe KO-
OMpOBaHWe NWKETOB [f WX NO-
cnepylolen aBTOMaTMYeCcKon cum-
BONM3ALMN  COOTBETCTBYIOLWUMY
VCNOBHbIMY 3HaKaMu. Ha HecKonb-
Kux 06beKTax MockBbI Gb10 Onpe-
neneHo ceblie 1800 CbeMOYHbIX
nukeToB. [lepBoe Mo3uMLMOHMPO-
BaHWe, BKNOYas BBOA Heob6XOAu-
MbIX MapamMeTpoB NpOeKTa U co-
eAMHEHUe C BbIYUCAUTENbHbIM
ueHTpom (BL), 06blyHO 3aHMMano
0Kono 2-3 muH. lpu ycTaHoBNEH-
Hol cBsizn ¢ BL, u pgoctatoyHom
KonuyecTBe CNYTHUKOB onpejene-
HUe KOOPAWHAT MuKeTa 3aHWUMano
He 6onee 5 ¢, YTO NPaKTUYECKM CO-
OTBETCTBYET NPOU3BOANTENLHOCTM
TaXeoOMeTPUYECKOW CbeMKU, HO
BbINONHACTCA OJHUM YENOBEKOM.
C yyeToM BpemMeHu Ha nepexopsbl ¢

MUKeTa Ha MUKET, yCTaHOBKY Bexu
C aHTEHHOW B BepTUKabHOE MOoJ0-
KEHWE, HaXKaTNe HYXKHbIX KHOMOK
M NoMeTKW B abpuce, CbemMKa nu-
KeTa 3aHumaet 20-30 c.

Kak u cnepoBano oxupaarb, He
Be3/e YCNIOBUS NO3BONANN NPUHU-
MaTb CUTHAN OT HeobXO[UMBbIX Ns-
T CNYTHUKOB, MO3TOMY NPUXOAU-
nocb Komb6uuuposatb GPS-u3me-
peHUs C TaXxeoMeTPUYEeCKOW CbeM-
KO, a TaKxKe MCMoab30BaTh Nasep-
Hylo pynetky. B otaenbHble AHU
ObiIM NpobnemMbl CO CBA3blO, MO-
BUAVMMOMY, 13-3a NeperpyKeHHoC-
™ nuHuu. B paitoHe asponopTta
«BHYKOBO» HECKONIBKO fHel no3u-
LMOHMpPOBaHME C TpebyeMoi Toy-
HOCTblO ObIIO 3aTpyAHEHO M3-3a
BPEMEHHOTO OTK/YEHUA [BYX
Onmxanwmx pedepeHLHbIX CTaH-
umin. He Bcerga yaaBanocb nosu-
LLMOHWPOBATLCA B flecy, HeCMOTpA
Ha OTCYTCTBME IMCTOBOrO MOKPO-
Ba. TeM He MeHee, UCMbITaHMA NPO-
LEMOHCTPUPOBANN BO3MOXHOCTb
MCMONb30BAHNUA CMYTHUKOBOW CU-
CTEMbl MEXeBaHWA 3emenb AnAa
BbIMONHEHNUA Tomorpaduyeckoi
cbeMku MaclwTaba 1:500 B ycio-
B1AX MoCKOBCKOro meranonuca.

Bbino BbINONHEHO HECKOMbKO
paboT no BbIHOCY B HATYpy NpOeK-
TOB TPacC MWHXEHEepHbIX CeTen.
Mpumenenne RTK yckopuno Bbl-
NoNHEeHUe NoeBbIX PaboT Ha faH-
Hbix 06bekTax. Kak npumep, Mox-
HO NpuBecTM pa3buBKy Tpaccel,
MPOTAXEHHOCTbID 2 KM C 64-MfA
TouYkamu noBopoTa. Tpacca Npoxo-
AMNna no OTKPLITOMY MO0, BAONb
enesHown LOporu, no 3aneceHHon
MECTHOCTU, PAAOM CO 3[AHUAMU U
3abopamu. PeweHne dukcuposa-
N0Cb B YCNOBUSAX BECbMaA Hebnaro-
NPUATHBIX, C TOYKU 3PEHUSA OKpY-
Xawwux npenarcteun. M3 Bcex
TOYeK He yAanoch BbIHECTU TONbKO
Tpy Toukwm B necy. OgHako, octans-
Hble TOYKN OblNN BbIHECEHbI C Bbl-
COKOIN CKOPOCTbHO.

Mocne nepsbix Npo6 CcTano oye-
BUAHbIM, 4YTO LA BbIMONHEHNA
NONHOTO KOMMeKca reofesnyec-
Knx paboT B rOPOACKMX YCIOBUAX
CNYTHUKOBbIE U3MepeHUs HeobXxo-
AMMO KOMOUHMPOBATb C TaXeoMeT-
puyeckumu namepeHusamu. upma
Trimble Navigation Haunyywum



TEXHOJIOTUU

o6pa3om pewuna Bonpoc Coeme-
CTHOI paboTbl npuemHuka GPS u
TaxeomeTpa, CO3/AaB KOHTposnep
ACU. EcTecTBeHHO, BO3HMKNA Ujen
npoeepuTs paboTOCNOCOOHOCTD
npuemHuka GPS Trimble 5800 ot
6a3oBbIx cTaHuMit. CBA3bL ocyLue-
CTBASANACL C MOMOLbIO OGBIYHBIX
COTOBbIX TenethoHoB Simens u
Eriksson. B ucnblTaHusx, Kotopble
nposoaunuc, B anpene 2004 r.,
MPUHANK yyacTue NMpeAcTaBUTENN
ryn «MocropreoTpecT»
(C.10. KpbixxaHoBckumit), — ®TYN
«loc3emkagactpcbemka» — BUC-
XATW (A.10. Crapoctun n . Nemu-
noB), MockoBckoro npepacTaBu-
TenbctBa Trimble Navigation
(M.10.  KapaBaHoB), GPSCom
(A.10. Aukyw) u Gupmbl [.O.K.
(B.T. Jln). WcnbiTaHua nokasanu,
4TO C TNOMOWbI  KOMMIEKTa
Trimble 5800 yaaeTcs ycTaHOBUTb
CBA3b C BbIYUCIUTENbHBIM LEHT-
pom CCM3 v BLIYUCNIUTL KOOPAMHA-
Tbl ONPEAENSEMOro NyHKTa.
[TonyyeHHbIN, 32 BpeMs npous-
BOJICTBEHHOM 3KCMAyaTauum cuc-
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TeMbl, OMbIT MO3BONAET cpenarb
cnepyiolime BbIBOAbI:

1. CCM3 B LiesIoM MO3KET ObITb UC-
nonb3oBaHa Npu NpoBefeHNK Tono-
rpaduyecknux CbeMoK U pasbueoy-
HbIX paboT Ha TeppuTopUM MOCKBbI
U Mpunerawwmnx K Hel panoHax
Mockosckoit obnactu. [ins ee npo-
MbIWNEHHOW 3KcnayaTauun Tpeby-
€Tca npoBecTu paboThl Mo yTOYHe-
HUIO NapaMeTpoB nepexoja 1 nouc-
Ky cnoco6a aBTOMaTU4YecKoro yyerta
MOJIeNN BbICOT KBa3nreounaa.

2. lNpepnaraembiit nosnb3oBare-
nam CCM3 komnnekT CnyTHUKOBOV
reogesnyeckonn cuctemsl Leica
SR530 g0CTaTo4HO HaaeXHo pabo-
TaeT B YCNIOBUAX COBPEMEHHOTO ro-
pofaa Ha OTKpbITbIX yyacTkax. B 3a-
NEeCEeHHON MeCTHOCTM, Jaxe npu
OTCYTCTBUM JUCTBBI, Pe3ynbTaThl
NO3ULMOHUPOBAHUSA HECTAOUbHSI.

3. 3JKoHOMMYecKMx 3ddekT
BHefpeHus B npoussoacteo CCM3
onpepensTb NOKa NpeXaeBpeMeH-
HO, HO BO3MOXHOCTb OTKasza OT
npueaskn k nyHktam OIC Mocksbl
1 pa3BUTMs reofieanyeckoro o6oc-

« B OQHOM KOPMYCE COBMELLEHbI -

GPS NPUMEMHMK, GPS AHTEHHA, AKKYMYNATOPLI M NAMATE
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NErKAA, KOMMAKTHAA U 3ALLMILIEHHAA KOHCTPYKLIUA
MPOCTOE YMNPABNEHWE W HAMAOQHAA MHOWMKALMWMA

OONONHUTENBHLIA BHELWHWA KOHTPONNEP

KPAWHE NPUBNEKATENEHAS CTOMMOCTE

o

HOBaHMA, a TaKXe BO3MOXHOCTb
BbINONHEHUS PAbOT OAHUM UCMON-
HUTENleM BLIMAAAT BeCbMa Mpu-
BnekarenbHo. 0CobeHHO 3aMeTHb
NpeuMyllecTBa MCNoNb30BaHUS
CCM3 npu pa36uBoyHbIX paboTax.
[TonBoas UTOr BbIWEN3NOXKEH-
HOMY, MOXKHO KOHCTaTMpPOBaTb, YTO
C BBOAOM CMYTHWKOBOW CUCTEMbI
MeXeBaHWA 3emeflb B MPOMbIL-
JIEHHYIO 3KCMNJyaTaumio reofesuc-
Tbl, TONOrpadel U 3emaemMepsbl, 0X-
BaUEHHbIX €10 PEeruoHoB, nosyyar
MOLLYHbIA MHCTPYMEHT s GbICTPO-
0 M TOYHOTO ONpeaeneHus Koop-
LWHAT B Pa3/IMYHbIX CUCTEMAX.

RESUME

The first results of the experi-
mental operation of the Satellite
Land Surveying System (the
Moskva project) are presented.
This project considered topo-
graphic and land mark surveys
within the area of the Moscow
megapolis. Capabilities of the
Leica SR530 system and its
receivers are given.

Smart 3I00 1S

@ OOQHOYACTOTHAA (L1) GPS CUCTEMA MrEOOQE3MYECKONO KNACCA

- WAEANbHBIA BAPHAHT ONA CTATHYECKHX M RMHEMATHYECKHX ChEMOR C NOCTOGPAGOTHOM




KANEHAAPb COBbITUN

~ Anywra (Kpbim), 6-11*
IX MexpayHapofHbI Hay4yHO-Tex-
Hu4yeckun cumnosnym «leouH-
¢(OpMaUMOHHBIA MOHUTOPUHT
OKpyKatwuwen cpeabl — GPS u
GIS-TexHonorum»
locymapcTBeHHas cayxba reoge-
31K, KapTorpadumn u kagactpa Yk-
paunHbl, HaumnoHanbHbIN yHUBEPCH-
TeT «JIbBOBCKAs MOAWUTEXHUKAY,
JlbBoBCKOE acTpoHOMO-reofe3nye-
ckoe obwecTBo, HayyHo-3kcnepu-
MeHTaNbHbI WMHCTUTYT reofiesny,
Tonorpaduu 1 kaptorpacumn Yexum
Ten: (0322) 98-07-48, 39-88-32,
(8067) 391-80-47
WHTepHeT: www.geocities.com/
geolagt/main.html

~ MuHck (benopyccus),
7-10*

IV MexxpyHapopHasa KoHdepeH-
LMA nonb3oBaTesiel CUCTEMbI
PHOTOMOD
«Pakypc»
Ten: (095) 928-20-01
®akc: (095) 928-61-18
E-mail: info@racurs.ru
WHTepHeT: www.racurs.ru

~ Coumn, 13-18

HayuHo-TexHuYecKas KoHdepeH-
ums «Cuctembl HabnioaeHus,
MOHUTOPUHIa U JUCTAHLMOHHO-
ro 30HAUPOBaHUA 3eMau»
®epepanbHoe KocMuyeckoe
areHTcTBO, MexpayHapoaHas aka-
pemusa uHdopmatusaumm, Moc-
koBckoe HTOP3C um. A.C. Nonosa
u op.

Ten: (095) 921-16-16,

924-09-19

Ten/dakc: (095) 924-62-14
E-mail: mntores@inlife.ru
NHTepHeT:
www.mntores.inlife.ru

-~ benropopa, 28-30

KoHdepeHuns «OnbiT peanusa-
LMW NPUHLMNGE KOBHOTO OKHA»

M CO3AaHMA KOMMJEKCHbIX reo-
MH(POPMALMOHHBIX CUCTEM YN-
paBneHUs TEppUTOPUAMU WU
Kopnopauuamm
MC-Accouymnauns, AgMUHKUCTPA-
uus benropoackoi obnactu
Ten/dakc: (095) 135-76-86,
137-37-87

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

-~ Mocksa, 28-2*

15-7 BbICTaBKa WMH(OPMALUOH-
HbIX M KOMMYHUKALMOHHBIX TeX-
Honoruii « COPTYNI — 2004»
NT-3kcno

Ten: (095 ) 924-70-72,
921-06-59, 924-45-56

E-mail: softool@garnet.ru
WNHTepHeT: www.tiw.ru

~ Ixakapta (UHpoHesus),
3-7

3-A pervoHanbHas KoHdepeH-
uma MexpyHapopHou cdepepa-
uuu reogesucrtos (FIG)
FIG, HaunoHanbHas reopesnyec-
Kas cnyx6a MHpoHesum (Ikatan),
HaunoHanbHoe kapTorpado-reo-
Ae3nyeckoe areHTcTBO WHpoHe-
3un (Bakosurtanal)
E-mail: fig@fig.net
WutepHeT: www.fig.net/jakarta

~ lonuupbiHo

(MockoBckas 06n.), 12-14*
10-1 nonb3oBarenbCKas KOH-
tepeHuus nonbsosatenen ESRI
u Leica Geosystems B Poccuun u
crpaHax CHI
«[OATA+»
Ten: (095) 254-65-65, 254-93-35,
254-91-81
®dakc: (095) 254-88-95
E-mail: dina@dataplus.dol.ru,
market@dataplus.dol.ru
WHTepHeT: www.dataplus.ru

~ lWryrrrapr (fepmanua),
13-15*
INTERGEO-2004

Hemeukas reopesuyeckas acco-
umaums (DVW)

INTERGEO

Ten: +49 (7219) 313-37-40
E-mail: ofreier@hinte-messe.de
NHTepHeT: www.intergeo2004.de

~ MockBa, 2-4*
9-1 Bcepoccuitckas y4ebHo-
npakTuyeckas  KoHtbepeHuns
«OpraHusauus, TexHoNorusa u
onbIT BeAeHUA KajacTpoBbIX
pa6oT»
'MC-Accoumauus
Ten/dakc: (095) 135-76-86,
137-37-87
E-mail: gisa@gubkin.ru
NHTepHeT: www.gisa.ru

~ Mocksa, 16-18*
V MexpayHapoaHas KoHdepeHums
«CoBpeMeHHble  TexXHONOrnm
M3bICKaHWUMN, NPOEKTUPOBAHUA U
reonHopmaumoHHoro obecne-
YeHUA B  MPOMBIWIECHHOM,
rpaXAaHCKOM M TPaHCMOPTHOM
CTpouTEnbLCTBE
CN «Kpepo-Lunanor»
Ten: (1037517) 264-90-87, 264-
20-63
Oakc: (1037517) 264-79-31
E-mail:
market@credo-dialogue.com
NHTepHeT:
www. credo-dialogue.com

MNpumeyanune. 3HaKoM ««» ommedeHbl MEPONPUAMUS, OQUYUGTbHbIE YYACMHUKU KOMOPbIX NOMYy4am o4epedHol Homep
)ypHana «leonpogux»



WHTEPHET-PECYPChbI

NHTETPUPOBAHHBIE
HABUTALIMOHHBIE CUCTEMDb
XXI BEKA (WWW.TEKNOL.RU)

Ha o6HOBNEHHOM caliTe KoMna-
HuM «TeKHon», obpa3oBaHHON B
uoHe 2003 r., chopmynmpoBaHa
ee [NaBHas Lenb: «...N0CTaBUTb
Ha PbIHOK HABUTALMOHHBIX CUCTEM
JOOCTYMHbIA MO LeHe U NpocTon B
“cnonb3oBaHUM npubop, coyeta-
OWMiA NpeMMyLLecTBa COBPEMEH-
Horo GPS-no3uumoHupoBaHua co
CTaHAAPTHOW WHepLManbHOM Ha-
LEeXHOCTbIO CYNCNEHNS KOOPANHAT
M TOYHOCTbIO ONpefeneHus yrnos
opueHTauuny. MogpobHomy pac-
KPBITUIO MyTei JOCTUXEeHUA 3TOoM
Lenu W NOCBAWEHbl OCHOBHbIE
pa3pensl canta.

Paszpen «0 KomMnaHuuy» BKIO-
yaet cnepytowme nogpasgensi: «0
KomnaHumny», «Wctopuay», «Hoso-
cTu» 1 «KOHTaKTbI». 3eCb MOXHO
nofipo6bHO y3HATb O TOM, YTO BCH
peatenbHocTs «TeKHon» obecne-
YeHa Hay4HbIMU pa3paboTkamu ee
COTPYAHMKOB, Y4aCTBOBABIIUX B
MEXYHAPOAHbIX U HALMOHANbHbIX
npoeKkTax no pa3paboTke HOBbIX
006pa3Li0B UHEePLMANbHON TEXHUKM
u WHC/GPS wHTerpMpoBaHHbIX
Komnnekcos. [puBefeHo Noapo6-
HOE omucaHue OCHOBHbIX paboT:

— uHepuuanbHas o630pHas
cuctema (1989-1994);

— aBWALMWOHHAsA TpaBUMETPU-
yeckas cuctema (1992-1998);

— IMU cpepHeit TO4HOCTU
/DGPS uHTerpupoBaHHas cuctema

peanbHoro BpEMEHU
(1998-2001);
— LeleBbli IMU/GPS

(1999-2002);

— aNropuTMMYeckoe U npo-
rpaMmHoe obecnedyeHue Geckap-
paHHoit MHC (1996-2001);

— HaBUTALMOHHbIA anroputm
LNf NEePCOHaNbHOM HaBUraLMOH-
HOM cuctemsbl (2002);

— QaBTOHOMHbIA MHEpUMaNb-
Hblii NpMbop ANs NMOABOAHON Ha-
Burauuu (2002);

— WHC/GPS uHTerpupoBaHHas
cuctema (1997-2000);

— MHoroueneBas leofesnyec-
Kas mawwuHa (2002);

— yAyylleHMe TOYHOCTHBIX Xa-
pakTepucTuk asToHomHoW WHC
(2002).

B paspgene «HoBaa nuHua»
npeacTaBieHa nepcnekTuBa fanb-
Heilllero pasBUTUA WHTErpupo-
BaHHbIX HABUTALMOHHBIX CUCTEM
XXI Beka. PaszpaGoTaHHble U pas-
pabatbiBaeMble B KOMNAHUK anro-
putmbl Hasuraumm u WHC/GPS
KOMNJIEKCMPOBAHWUSA NO3BONAT Bbl-
BECTW COBPEMEHHbIE CPEACTBA Ha-
BUrALMM Ha HOBBLIV YPOBEHb LieH U
TOYHOCTEN NO CPaBHEHUIO C cylue-
CTBYIOLWMMN aHANOramm.

JTOT pa3gen BKlOYaeT nogpas-
penbl «HoBas nuHusy, «Paspabot-
ku» u «MccnepoBanusy», roe onu-
CbIBAOTCA OCHOBHblE Pa3paboTku
KOMNAHUW W HanpaBieHUs uccne-
JNOBaHUNM.

MocnegHuin  paspgen canTa
«lpopyKuua»  npepcrasnser
onucaHue W pesynbTarthl UCMbITA-
HUIA ManorabapuTHON HaBMUraum-
OHHoOW cuctembl «KomnaHae 2»
(cm. «leonpodu». — 2003. —
Ne 2. — C. 42-44). B HacToswwee
BpeMs OHa ABNAETCA eAWHCTBEH-
HOW CMCTEMOIA, COYeTalolLen CBOi-
ctBa nonHoueHHon MHC ¢ manbimMu
rabaputamu, HU3KUM 3Heprono-
TpebneHuem u CTOMMOCTbIO, MpU-
BNeKaTeNbHOW [N MaccoBOro
nonb3oBarens.

B noppaspene «Bo3pyx» npu-
BOLATCA 0COOEHHOCTM MpUMeHe-
Hus «KomnaHas 2» ans Hasura-
UMM WM yNpaBleHUs neTawumu
obbektamu. Cuctema cnocobHa
nocTaBAATb MH(OpPMaLULIO, aHano-
TUYHYIO [LeCcATU CTaHAAPTHbIM
aBUALMOHHbLIM fATYMKAM.

B nogpasgene «HasemHoe npu-
MEHEHME» OTMEeYalTCAa NpeuMmy-
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lecTBa 3TOl CMCTEMbl ANA HA3eM-
Hoit HaBurauuu. «KomnaHas 2»
ABNAETCA €AMHbIM AAaTYNKOM HaBU-
rauuoHHoi nHdopmaLum n napa-
MeTpOB [iBUKEHUA 0ObeKTa U no3-
BOMISAET MCYUCAATb KOOPAMHATHI
nepemelaemMoro obbekTa B MoO-
MeHTbl nponaganusa curianos GPS
(B TYHHensx, No4 MocTamu, B pan-
OHax BbICOTHOW TFOPOACKOW 3acT-
poMKu).

Mpueopatca cotorpacdun u3-
Jenuil, a TaKKe BUAEO-AEMOHCT-
paLMu W 3NEeMEHTbl MHTEPAKTUB-
HOWM aHUMaLuu.

Bce marepuansl caitta usnoxe-
Hbl Ha PYCCKOM U @HTIMICKOM A3bl-
Kax.

Caint 000 «TeKHon» nocTosiHHO
LOMOJHAGTCA HOBOW MHPOpPMaLU-
eil. Ha Hem HaxopAaT oTpaxeHue
HOBOCTW KOMNAHWUW, U3MEHEHUS B
ramme NpoAyKLWK, pe3ynbraTbl UC-
NbITaHUN, cneunduKaLm u TexXHU-
yecKue onucaHus U3penuii.

RESUME
The «TeKnol»  Company's
updated website is presented.
This company deals with the the-
oretical development and applica-
tion of the compact navigation
complexes based on an integrated
operation of autonomous inertial
devices and the global position-

ing satellite systems.
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www.geokosmos.ru www.surveygps.ru www.trimble.ru

Www.geo-mir. ru www. vingeo. com www.gsi2000.ru

www.uomz.ru www.gpscom.ru www.pngeo.ru

www.teknol.ru www.geoprofi.ru www.intergeo2004.de




NYTEWECTBUE B UCTOPUIO

CABJINHCKAA BA3UCHAA CETb

A.N. Nurun (CN «Kpego-funanor», MuHck, benopyccus)

B 1981 r. okoHuun reopesnyeckuii akynster MUNTAUK no cneumanbHOCTU «NpuKiagHas reogesus». Paboran
WHXXEHEepOM-reoe3ncToM, HayalbHUKOM MapTUM B MPOEKTHO-U3bICKATENbCKOWM OpraHv3aluu ynpasieHus
apxutekTypbl . MuHcka (Benopyccus). C 1992 r. pa6otaer B Cll «Kpepo-[lnanor», B HacToslee BpemMsa —

TEXHUYECKUII LMPEKTOP.

A.A. YepHsaBueB («[eocTponNMU3bICKAHNA»)

B 1986 r. okoHuun MUWUTAMK no cneumanbHocT «aspodotoreopesua». C 1986 r. — uHxeHep oTgena
u3sbickaHuin «lpomHUNnpoekTt». C 1994 r. — BepywWwmit MHXeHep oTaena usbickaHuint npeanpuatus «Mphsx». C
1996 r. paboTaeT B KOMNaHUK «[€0CTPOIM3bICKAHMSAY, B HACTOSILEE BPEMA — MIABHbIA CNeuuannucT.

MepBble paboTbl MO CO3AAHUIO
NNaHoBOM KoopAanHaTHoM ceTn Poc-
cumn patmpylotesa 1816 r. OpHako,
OKONO CTa nocniepyowmux net Tpu-
aHTynAuMA passuBanach parmeH-
TapHO, B Y3KOM pycne MCKII4M-
TeIbHO TOMOrpacMyeckoro HasHa-
yeHus. CetTn KayecTBeHHO 6bICTPO
cTapenu, Gusnyeckas yTpara LieHT-
pOB 6blN1a 0ObIYHBIM SABNEHUEM.

CoBpemMeHHasa KoopAuHaTHas
CeTb BEfIET CBOIO UCTOPUIO C Haya-
na XX Beka. B 1910 r. pycckue Bo-
eHHble Tonorpadbl Hayanu noct-
poeHune HOBOW efWHON U [oAro-
BPEMEHHOI acTpOHOMO-reofesu-
yeckoi cetu. HayuHo paspaboTaH-
HbI/ NNaH NpeaycMaTpuBan co3pa-
HUe CUCTEeMbl OMOPHBIX MOAUFO-
HOB, 06pa30BaHHbIX psAAaMu Tpu-
anrynauumn I knacca Bgonb mepu-
AMaHoB v napannenei. NcxogHeim
MYHKTOM KOOPAWHATHON CUCTEMbI
6bin M36paH ueHTp Kpymoro 3ana
raBHoro 3paHusa lynkoBckoit ac-
TpOHOMMUYeCKoit obcepeaTtopuu.
lponoxeHne nepeoro psafa HoBo
TPUAHTYAALMM HAYaNoCb BAONb
mepuanaHa, ngyuero ot lynkosa
k Hukonaesy. B mae 1910 r. B6u-
3u [lynkoBckoi ob6cepeaTopuu
OblNM 3aN10XKeHbl MyHKTbI 6asuc-
HOM ceTu, a okono pepesHu Cab-
NMHO u3MepeH 6asuc byrpbi-Cab-
NMHO AnuHoit 12,5 km (puc. 1). B
1911 r. Ha wWeCcTn NyHKTax ceTu
GblLM NPOBELEHBI YIOBbIE HAbI0-
LEHUs, KOTopble MO3BONUAU Bbl-
YUCNUTb BLIXOLHYIO CTOPOHY CETM
Ka6osu-Moru  anuHoit  moutu
30 kM. Paboty BbINOMHWNO OTAeE-
neHue nopyuyuka Kopnyca BoeH-

Hbix Tonorpacos M. ABepbsHoOBa.
Tak pogunace CabnuHckas 6asmc-
Has ceTb. K 1917 r. BOeHHble TO-
norpadsl 3aBeplunanM nNOCTpoeHuUe
[ABYX NEPBbIX NOANUTOHOB Gyaylien
aCcTpOHOMO-reoe3nyecKon cetu
(AIC). Mocne 1917 r. co3paHue
eanHoin ATC Ha TeppuTOpMIO CTPa-
Hbl BEJIOCb NOJ PYKOBOACTBOM Bbl-
[aloWerocs OTeYecTBEHHOTO reo-
pesucta ®.H. Kpacoeckoro. Or-
poMHas no macwraby pabotra —
MOKPbITb TOYHOW TpUAHTynALMen
OfHY LECTY0 YacTb MUPOBOI Cy-
wu — 6bina 3aBeplWEHa TONbKO
yepes 60 net. lanbHenwee cosep-
WWEHCTBOBAHME TOCYAAPCTBEHHO
NJaHOBOM CeTU CBA3aHO C NpUMe-
HEHWEM COBPEMEHHBIX CMYTHUKO-
BbIX CUCTEM U MHGOPMALMUOHHBIX
TEXHONOTUA.

LWecTb nyHKkTOB-BETEpaHOB Cab-
JINHCKOM Ba3MCHOI CETU 1 B HACTO-
sillee BpeMms HecyT cnyxoOy. Mpas-
A3, TONbKO ABa M3 HUX — Kabo3u u
Moru, 06pa3syioLne BLIXOLHYIO CTO-
POHY, COXpaHUAK LIEHTPbI B NepBO-
HayanbHOM BU[E, W NPeLCTaBAsAIOT
co60ii LeHHble NaMATHUKU MCTO-
pUK OTeYeCTBEHHOI reofesunu.

MyHkT Kabo3u Obin 3aN0XeH B
1869 r., 3agonro Ao Co3faHuA
CabnuHckon cetun [1], v ucnonb3o-
BaJCs [N NpOBefeHUs y4yeOHbIX
3aHATUI 3HameHuTON [ynkoBCKOM
reofie3nyeckon wkonbl. Ha nyHkTe
npoBoAUAM HabNIAEHUs MHOrue
BUAHbIE B OyaylleM poccuickue
reogesuctol: H.[. ApTtamoHOB,
A.A. Tunno, C.[. Peinbke, O.4. Te-
JIe0HOB, B.B. ButkoBCKui,
H.A. Uunrep u gpyrue. Ponb LeH-

MNMycTeIHBKA

Mynkosckni

CaGnuHo

Cxema Cabnurckol 6a3ucHoli cemu

Tpa NyHKTa BbINOJHAET CTBON CTa-
PUHHOTO KPEemoCTHOTO OpyAus
(puc. 2). Ha BbicTynatowein u3
3eMNI1 Ka3eHHOM YacTu OpyAMs Xo-
powWo BMAHO COXpaHWBLIeecs 3a-
nanbHoe oTBepcTue. Tak Mmosnyyu-
JI0Cb, YTO PapuUTET 3MOXM MafKo-
CTBOJIbHOW apTUANEpUM, B OTAU-
Yue OT ApYrux CTBOJIOB, ylWeAWNX
B nepennasky, CTan CAYXWUTb oTe-
yecTBeHHOMN reogesun. B 1910 r.
y4yebHbI MYyHKT 06pen HOBYK

Llenmp nynkma Ka6o3u
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«KU3Hb» — ero Bkatoyunu B Cab-
JIMHCKYt0 6a3nCHYI0 CeTb.

lyHKTBI, 3an0XeHHble B 1910 T.,
B TOM 4yucne u nyHKT oru, umenn
ABOWHble LEeHTPbl U3 MOLLHbIX Ba-
JIYHOB, VNOXEHHbIX BEPTUKANbHO
OLVH Hap ApyruMm. HuKHuN cek-
PETHBII LLeHTp pacrnonarancs Ha
rmy6uHe OfHOI CaXeHu
(2,1336 ™), BEpXHWI1 LEHTp npu-
KpbiBasca Hackinblo. Ha oboux Ba-
JIyHax Bb6MBANMCb Kpectoobpas-
Hble MapKW 1 rof 3aKNafKku NyHKTa

(puc. 3).

Uenmp nynkma lo2u

OceHbio 2002 r. komnaHus «[e-
OCTPOMU3bICKAHUA»  Moay4Yuna
npeanoxeHne oT [eACTBUTENbHO-
ro uneHa Pycckoro reorpaduyec-
Koro obuecrsa B.b. Kanutora 06
M3MEpPEHUN BbIXOLHOW CTOPOHbI
CabnmHCKoi 6a3ncHoN cetn ¢ uc-
nofib30BaHMEM  COBPEMEHHOrO
GPS-060pypnoBaHus. Pabota Hocu-
Na UCTOPUKO-HAYYHOE Ha3HayeHue
W MMena Lienb onpeaenuTb JInHY U
a3nUMyT CTOPOHbI U CPABHUTbL UX CO
3HAYeHUAMMU, NOJNYYeHHbIMU B
1910 r. Pesynbrathl npepnonara-
NI0Cb MCNOJMIb30BaTh, B TOM YUCSIE, U
O MOWCKA LEHTPOB MYHKTOB,
MMeWMX UCTOpUYecKoe 3Haye-
HUE U CYUTAIOLLMXCS YTEPAHHBIMU.

MpeanoxeHne 6bINO MPUHATO,
Tem 6onee, yto B.b. Kanuor nsse-
CTeH, KaK YenoBeK, yBJEeYeHHbIN
UcTopuen reofesnn, UCTUHHBIN
3HTy3MacT cBoero faena. MMeHHo
Gnarofaps €ro AMYHOMY BKnagy
yaanock YCKopuTL paboTty no noa-
rOTOBKe HEOOXOAUMbIX AAHHbIX U
3asBku B KomuteT no BcemmpHomy
Hacnepguio OHECKO pns npusHa-
HUA COXPaHMBLIMXCA MYyHKTOB Ay-
rn CtpyBe B KayecTBe [lamMATHUKA
BcemupHoro Hacnepus [2].

Heobxoa1MO OTMETUTB U TO, YTO
KoMnaHua «leocTponmn3biCKaHUA»
TaKXe MHOr0 BHUMaHus yaenset
uctopun reogesuun. Tak, B My3ee
KoMnaHun cobpaHa eABa i He ca-
Mas KpynHas KOMNEeKUMUs CTapuH-
HbIX reoAe3nyeckux npubopos,
VHCTPYMEHTOB, KapT U YepTexen.

B okTsbpe 2002 r. cneyuanucra-
MU KomnaHui «leocTponu3bicka-
HUA» 1 «lfeopesnyeckne npubOpLI»
(CankT-MeTepbypr) 6bina npesnpu-
HATa NepBas NonbITKa NPOBeAeHus
n3mepeHuit [3]. Kasanocs, npepyc-
MOTpENN BCE: KOMMIEKT COBPEMEH-
HOTO [BYXYacTOTHOrO 060pyAOBa-
HUs, TPAHCMOPT, KPOKU MYHKTOB, U
HUKAKUX NpensTCTBUI HE AOMKHO
6b1710 BO3HUKHYTb. OfHaKO, NpuGkIB
Ha MecTo, 3Kcneanuus obHapyxuna
VCTAHOBJEHHBI HA, LEHTPOM MyHK-
Ta Kabo3n MolHbI MeTannuyec-
KW CUTHAN, OKPYXKEHHBI BbICOKO
LPEBECHOIA pacTUTENbHOCTbIO
(puc. 4). MpumepHo Takas xe cuTy-
auus 6bina M Ha nyHkrte [oru
(puc. 5). Ctano ficHo, 4TO pewwnTsb
3afiady CXOfy He ypacTcs, Tak Kak
MeTafInYecKue CUrHabl U JepeBbst
€03[aayT NOMeXW s npuema WH-
chopmaumun co cnyTHUKOB. B Takmx
clyyasx o06bIYHO MCMONb3YTCA
TOYKM BHELEHTPEHHOTO CTOAHMUSA,
LN ONpefeneHns MecTononoxe-
HUS KOTOpbIX HeobxoauMbl fonon-
HUTENbHblE JIMHEHO-YITIOBblE U3-
MepeHus. A TaxeomMeTpa B pacnops-
XEHUM TeOAe3nCToB He Oblno, ero
NpoCcTo He [0orafanuch 3axeaTuTb
Ha BCAKMIA cnyyaii. Mepenectn pa-
60Ty Ha cneayLKUit eHb ToXe 6bi-
710 HeNb3s, N0 PAJY NPUYMH.

Mo3ToMy M3MepeHWUs BCe-Takw
pelunnn NpoBecTy, yBeanyus npo-

CuzxHan nyHkma Ka6o3zu

Cuznan nyHkma lozu

LOJKUTENbHOCTb CeaHCOB Habio-
peHus. Kak u npegnonaranoch,
pe3ynbTatel, NOYYEHHbIE MPU NO-
cTo6paboTkKe, HUKAK He COOTBETCT-
BOBaAM MO HALEXHOCTU paboTam
Ha 6a3ncHoi ceTn. Ypok Ha byay-
liee: Kakum Obl COBPEMEHHBIM, YM-
HbIM M 3aMeyaTefibHbiM He Obin
npubop, a 0 PEKOrHOCLMPOBKE 3a-
ObiBaTh Henb3sl. M3meperus Gbino
peweHo NOBTOPUTh, HO 3arpyKeH-
HOCTb OCHOBHOW paboTOW, TeKy-
wue Aena AOAr0 He NO3BOAANM
3TOro cfenarsb.

Yno6HbIit cnyyait npeacTaBuics
TONbKO B KOHUe Hos6ps 2003 r.
TyT yX NOLFOTOBMANCH Ha CO-
BECTb: COCTaBWUAU MPOEKT, NpoBe-
NV NpefBapUTENbHBIA pacyeT ToY-
HOCTM, 3anaciucb HEOOXOAUMbIM
o6opypoBaHueM. PaboTtbl Havanu
C ONpeAeneHnUs TOYEK BHELEHT-
PEHHOrO CTOSHUSA ANs TOro, YTOGbI
n36exarb HeraTMBHOrO BAUAHUS
MeTalIMYecKUX CUrHaNoOB U pac-
TUTEeNbHOCTU. B6GAM3M Kaxporo
MyHKTa OblIN BbIOPaHbI jBE TOUKU
(puc. 6). Mpoussenu HabnoaeHUs
TPeyroNbHUKOB, 06pa3oBaHHbIX
TOYKAMU BHELEHTPEHHOro CTos-
HUA W LEeHTpaMU MyHKTOB, U3Me-
pUB BCE YMbl U JIMHUW YeTblpbMs
nofHbIMU Npuemamu. NMpuemMHUKY
YCTaHaBNUBANUCL TONbKO HA Bbl-
HeceHHble To4YkM. CeaHc GPS-Ha-
6ntoaeHnin npogomkancs 2 4. Mpu
NpoBeAeHNU nonesbix paboT wuc-
nonb3oBanu ciepytouee o6opyao-
BaHWE: AN1s IMHENHO-YINOBbIX U3-
MepeHuii — TaxeomeTpbl TS3303
Trimble u SET2030R3 Sokkia; gns
GPS-HabnopeHnii —  yeTbipe
ABYXYACTOTHbIX npuemMHuKa
Trimble 5700 c aHTeHHamu Zephyr
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u Zephyr Geodetic.

KamepanbHble  BblYUCNEHUS
NpOBOAUAUCE B HECKONbKO 3Ta-
noB. BHayane nuHelHO-yrnoBble
n3mMepeHus OblIM ypaBHeHbl B
cucteme CREDO, nocne yero pe-
3ynbtatel GPS-HabnogeHuin 6biiun
06paboTaHbl B nporpamme
Pinnacle. lns nosbieHNsa Hagex-
HOCTU MOJYYAEMbIX PE3YNbTATOB U
VNYYLWEHUS reoMeTpun ceTu B 06-
paboTKy OblIN BKIIOYEHBI AaHHbIE,
nonydeHHble ¢ MynkoBcKoil 6a3o-
Bon GPS-ctaHuuun. Pegykums Bek-
Topos [11-K1, M1-K2, N2-K1, N2-
K2 Ha ueHTpbl nyHkTOB Kabosu u
Moru Takke 6bina BLINOJHEHA B
nporpamme Pinnacle c¢ yyetom
LaHHbIX, NOJYYEHHbIX NPY ypaBHU-
BaHuu B CREDO-DAT.

OKoHyaTeNbHble pe3ynbTathl B
cucteme koopauHat WGS-84, no-
NYYeHHble Mocne KamepanbHOW
06paboTKM, OKazanucb crepyio-
wyumm:

— AnuHa ctopoHbl Morn—Ka-
603 — 27480,4800 m;

— reoge3nuyecKui asumyT c
Noru Ha Ka6o3u —
142°02°08,75».

CpepHsas KBajpaTuyeckas
owunbKa onpefeneHus CTOPOHBI,
paccyuTaHHas no  dopmyne:
ms? = (AX?0< + AY?0x* + AZ28:%) /S,
cocrasuna 0,009 m.

Tenepb BCTaBana 3afaya: yto C
yeMm, U KaK CpaBHMBATb?

OrxoHyaHue cnedyem

~ Cnucok nuteparypbl

1. Kanutor B.b. LeHTp nyHkTa
«Kabo3n» actpoHomo-reofesnyec-
kot cetn CCCP. HayyHsblii nacnopt na-
MSATHUKA UCTOPUW HAYKWU U TEXHUKM.
— N1.: N.0. UNEMT, 1983.

2. PRESS  RELEASE  The
International Institution for the
History  of  Surveying  and
Measurement, J R Smith, 2004.

3. Tekct punbma «CabnuHckas 6a-
3ucHasa cetby, B.b.Kanutor, A.A.Yep-
Hasues, «[CN-Bupeox», 2002.

Bazoean GPS cranuywa NYNKOBO

Cxema pabom no onpedeneHuro CmopoHsl
Mozu-Ka6o3u

2002-2003.

RESUME

A brief history of Russia's horizontal control network development is presented. The
field works and the first results are given. These measurements were conducted along the
baseline of the Sablino base network using satellite techniques. The work was proposed by
V.B. Kaptsyuga, a member of the Russian Geographic Society and fulfilled by specialists
from the «Geostroiizyskaniya» and «Geodetic Instruments» (St.-Petersburg) companies in

To be ended in the next issue.
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NMOrPYXHEHUE B TNC
(OWVILEHMA W BNEYATAEHUA CTYAEHTA)

E.A. benasuesa (MITPY)

B 2000 r. okoHuuMna MocKoBcKyt wkony N2 176 c 3onotod meganbio W noctynuna B MockoBcCKuii

rocyAapCTBEeHHbI reonoropassefoyHblil yHuBepcutet (MITPY). B Hactoswee Bpems cryaeHTka IV kypca
reonoropa3sBefoyHoro cakynbreta no cneuunanbHocTM «reouHdopmatukay. lpesupeHt CrypeHyeckoit

Accoumauum TEO Cuctem (CATEOC).

[nsa yenoseka, npucTynuBLIEro K
U3yYeHU0 reonHPOPMaLUOHHBIX
TEXHONOTUW, Ha ONpefeseHHOM
JTane BHe3arnHo OTKPbIBAETCA yau-
BUTEJIbHbIV U B TO € BpeMs CNOX-
HbIii MUP NPOCTPAHCTBEHHbIX AaH-
HbIX O MOBEPXHOCTW Halleil nnaHe-
Tbl, KOTOPbIF KaxeTcs abCoNOTHO
HenocTuxumbIM. Ho Bckope npuxo-
LWT MOHUMAHWE, YTO COBPEMEHHas
HayKa npefocTaBiseT HaMm coBep-
LWeHHYI TEXHONOTUIO A1 U3yYeHus
3emnn B Bupe reoMHdopMaLmoH-
Hoit cuctembl (TUC).

[eonHpopMaTUKa — MeXAnC-
UMNNMHapHas Hayka, obnapatowas
MOLHbIM U TOYHBIM UHCTPYMEHTOM,
no3BONAWMUM NPUHUMATE ObICT-
pele M 3PdeKTUBHbIe peleHuns
NpaKTMYeCKM BO BCEX OTpacnax
3KOHOMUKM M HaLMOHaNbHOM 6e30-
nacHoctu. KeanudwuuuposaHHoe
UCNonb3oBaHMe reoMHhOopMaLoH-
HbIX CUCTEM MO3BONAET KOHTPOM-

CtypeHuyeckas Accouua-
uma FTEO Cucrem (CATEOC)
Gblna co3gaHa B Mockee
6 Hos6ps 2003 r.

OCHOBHbIMM  3afayamu
nestenbHoct CATEOC sBns-
oTCs:

— Cc03[aHune 61aronpuATHbIX YCNOBWIA f1s 06b-
efMHEeHWA CTYAEHTOB 1 aCMMUPAHTOB B Liefsix obme-
Ha OMbITOM, peann3auunm TBOPYECKOro, Hay4HOro
noTeHuMana YneHos AccoumaLnu, COBEpLIEHCTBO-
BaHWe 06pa3oBaTeNbHOro NpoLecca;

— YCTaHOB/NEHME NapTHEPCKUX OTHOLEHWII CO
CTYAEHTaMM ApYrux By30B AN 06MeHa 3HaHUAMU 1
1CNONb30BAHNA NPAKTUYECKOTO OMbITa.

[ina 3Toro nnaHupyeTcs NpOBOAWTL BCTpeYH,
KOHCYNbTaLMM, CEeMUHAPBbI CO CMELMaNuUCcTamm B 06-
nactu [NC-TexHonoruin u ocywecTBASET Hay4yHO-
1ccnefoBaTeNbCKyio AeATeNbHOCTb.

MpesunpgeHt CATEOC — EneHa AnekcaHapoBHa
bensiBuesa.

E-mail: sageos@rambler.ru

pOBaTb UCNOJIb30BAHME MPUPOLHbIX
pecypcoB U pewatb MHOXECTBO
npo6em, CBA3aHHbIX C 3eM/IeN0Jb-
30BaHMeM. Ho KonuyectBo ceptu-
(UUMPOBAHHbBIX CMeLWannucTos B
3TOW 06/1aCTH, K COXKaNeHuio, He TaK
BeJWKO, Kak Tpebyertcs. C nossne-
HUEM rocyfapCTBEHHBIX U KOopropa-
TUBHbIX 3aKa30B Ha co3gaHue MMC-
NpoeKToB Beayliue By3bl Poccum
cTanu Gonee BHUMATENbHO OTHO-
CUTbCA K NOAroTOBKE crneLuanuc-
108 B 06nacTu [MC-texHonoruit. Ho
npaKTUYecku Bce yyebHble 3aBefe-
HWUA CTONKHYAUCb C PAZOM npo-
6nem, pewunTb KOTopble OKa3anocb
HENpOoCTO, MOCKOJIbKY COBPEMEHHOE
npefCcTaB/ieHNe 0 reonHPopmaTuke
CANWKOM 06WHMPHO.

006yunTb cTyaeHTa I kypca ocHo-
BaM reouHGOpMaTUKM CNOKHO, TaK
KaK KpOMe 3neMeHTapHbIX 3HaHWM
no maremaTuke u reorpadum y Hero
LOBOJIbHO YNPOLWEHHOE NpefcTaB-
NleHNe 0 KOMMbIOTEPHBIX TEXHOJO-
TUsX, a ANs BBOAHOTO Kypca reouH-
(hopMaTUKM HEOOXOANUMbI 3HAHUS O
pacTpoBOMi, BEKTOPHOI M rubpua-
HOW rpadmKe, TEXHONOTUAX CKAHW-
pOBaHWA, NpUHLMNAX MNOCTPOEHMA
NOKasbHbIX U [M00aNbHbIX CeTel,
OCHOBAx NPOrpaMMWUpPOBaHUSA, pac-
NMPOCTPAHEHHbIX  OMNepaLUOHHBIX
cucTeMax U Hanbonee NonynsapHbIX
NpOrpamMmMHbIX NPOAYKTaX.

Wpeonorns n texHonorus [NC
JOCTATOYHO CJIOXHbI, 4TOOLI OBA-
JeTb UMW 33 TPU-YEeTbIpe cemMecTpa.
Kpome Toro, pis npakTU4yeckoro
ocsoeHus TNC-texHonornit Heob-
XOAMMO COBPEMEHHOE KOMMbloTEp-
Hoe 060pyfoBaHue. Takxe CTyneH-
TaM BaXHO BIAfETb aHMMUNCKUM
A3bIKOM, TaK KaK 6e3 noHumaHus
MHDOPMALMOHHO-TEXHONOTUYEC-
KMX COKpALLEHWii, BCTpeYaloWwmxcs
npu ONUCAHUM NPOrPAMMHbIX NpPoO-

AYKTOB 3apyOexHOro npousBoacT-
Ba, paboTaTh OyaeT HenpocTo.

Ve B npouecce nocTynneHus
Ha obyyeHuWe no cneyuanbHOCTM
«reonHdopmaTKa» K noTeHlUuanb-
HbIM BO3MOXHOCTAM OyoyWMX CTy-
AEHTOB [OMKHbI ObITb Npeabssie-
Hbl BbICOKME TpeOOoBaHMsA, TaK Kak
MMEKLNIACA MUPOBOW ONbIT B 06/1a-
CTW 06pa3oBaHus PEKOMEHAYET WH-
TEHCUDUKALMIO U NOBbILIEHUE TEX-
HOMOrMYHOCTM yyebHOro npoLecca.
TakKe HeoOXOAMMa ONTUMU3ALUSA
yyebHOro mpouecca, B TOM 4ucie
HasHayeHne OUONMOTEYHOrO [HA
nocne WeCToro cemecTpa Ana CTy-
LEHTOB, 3aHUMAKLWNXCA MCCnefo-
BaTe/NbCKoil paboToi, 3ameHa He-
NPOMUIbHBIX YYEOHBIX AUCLMMANH
Ha Gofee aKTyanbHble, BOCTpe6o-
BaHHble. Ha III kypce xenatenbHa
VHAWBUAYANN3ALMS 0OyYeHHUs, TaK
KaK yxe Heobxopuma npodeccuo-
HaNbHas cneyuanusaums.

BayxHO TO4YHO onpepenuts o6na-
CTW, B KOTOPbIX 6yayT paboTaTb Oy-
pywme TWUC-cneumanuctel. Bos-
MOXHO, CTYAeHTOB HeoOXOoANMO
pa3fenuTb No HECKObKUM Hanpas-
NIeHUsAM.

byaywwe cneynanuctel B 0653a-
TEe/IbHOM MOpALKE AOMKHbI MPOXO-
AUTb MPaKTUKy B CMeLuanusupo-
BaHHbIX OpPraHMU3auusax U KOMNaHu-
AX, yyacTBys B paboTe Hap peans-
HbIMU MPOEKTaMMu.

[ina nosbiweHus 3ddekTnBHOC-
TW U TEXHONOTMYHOCTU 06pa3oBa-
TefbHOro npouecca Heob6XofUMo
CO3/laH1e WUPOKO AOCTYMHOIO WH-
TEeNNEKTYaNbHOro XpaHuauWa AaH-
HbIX. TaKkxKe cnefyeT TOYHO onpepe-
nuth, Kakue NNC 1 B Kakom o6beme
cnepyet u3yyatb. leouHdopmaum-
OHHble CUCTEMbl HenpepbiBHO CO-
BEPLIEHCTBYIOTCA U 0OHOBNAIOTCSA, U
ecnu nsyyatb [NC paxe TpexneTtHen
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LaBHOCTU, TO BMeCTe C AUMIOMOM
MOXHO MOJYYUTb YXKe ycTapeBluune
3HaHUA.

TakumM 00pa3oM, MOXHO cpenatb
ceayiolLme BbiBOAb! 0 HEOOXOAUMBIX
M3MeHeHUsX B 0671aCTU U3yYeHus re-
OMH(OPMALMOHHBIX TEXHONOTWiA:

— HeobxoanMa npefBapuUTenb-
Has MOArOTOBKA JenawwWux Mu3y-

yatb reouHhopmatuky (NoaAroToBM-
TeNbHOe OTAENEHME, KYpChl);

— )KenartesibHo MOLEpPHU3MPO-
BaTb 06yyaloWuii Komnnekc (Ha an-
napaTtHO-NporpaMMHOM YpoBHE);

— HeobX04MMO NPOXOXAeHMe
I'IpOI/I3BO£I,CTBeHHOI7I NPaKTUKKN Ha
peanbHbIX TreonH(OPMALMOHHbIX
npoeKTax;

— C/iefyeT YBeNUYNUTb 00bEMbI
M3y4YeHUs aHTNNIACKOTO A3blKa.

RESUME
A student of the 4™ year of the
Moscow  State  Prospecting
University shares her position on
teaching geoinformatics at spe-
cialized educational institutions.

225 NIET CO3JAHUI0O B POCCUU CUCTEMDI
MPOPECCUOHANBHOIO OBYYEHUA B OBJIACTU
3EMJIEYCTPOWUCTBA, TEOAE3UU U KAPTOTPAD UMK
(MOCKBA, 24-28 MAA 2004 TO1A)

B npepaBepvu npaspHoBaHus
3TON tobuneiHoi patel 5 Mas
2004 r. B BbICTaBOYHOM 3ane Poc-
CUIACKOW rocyaapcTBeHHo 6u6-
nnotekn (PIB) 6bina oTKpbiTa
KHUXHO-UNNIOCTPUPOBAHHAS Bbl-
ctaBka «O0T 3emMeNibHOTO yYnau-
Wa K ABYM yHUBepcuteTam». Ha
OTKPbITUM BbICTAaBKW BbICTYNUIN
3amectutens pupektopa PIb
E.B. HukaHopoBa,  peKkTop
MWUTAKK B.M. CaBuHbIX 1 peKTOp
Y3 C.H. Bonkos. 3atem aBTOp®I
akcnosumumu npodeccop B.C. Ky-
COB U aupekTop My3es uctopuu
Y3, npoceccop B.B. KocuHckuii
03HaKOMWU/IM noceTUTenemn ¢ oco-
60 LeHHbIMK 3KCMOHATaMK, Nojo-
OpaHHbIMM COTPYAHMKOM oOThena
BbicTaBoK PI'b JI.M. MaknakoBsoi.

Ha BbicTaBKe 4eMOHCTPMpOBa-
nock 6onee 500 KHUXKHbBIX U Kap-
Torpaduyeckux usganuin XVIII-
XXI BB., pyKonucein, OTAeNbHblE
VHUKaNbHblE reofe3nyeckue WH-
CTpyMeHTbl. BbicTaBka paboTana
0o 27 mas 2004 r.

B pamkax npa3gHU4YHbIX Me-
ponpusatunn 8 MUUTAuK coctosn-
noce:

— paclwupeHHoe 3acefaHue
YyeHOro coBeTa C Bpy4YeHUeM
aunnomoB «lo4yeTHbI AOKTOP
MUWTAMK» 3apybexHbiM Konne-
ram;

— OTKpbITUE aACTPOHOMMYeC-
Koit obcepBatopuu;

— tobuneitHas MexayHapog-

Has KoHdepeHuus «leopesus,
KapTorpadus, KagacTp Ha ciyxoe
Poccuny»;

— TOPXeCTBeHHOe 3acefaHune
B [LUK3 «Poccusy;

— BCTPEYa BbIMYCKHUKOB.

B nepuop paboTbl MexayHa-
pOAHON KOHpepeHunMn 25-26
masg 2004 r. B aKToBOM 3ane
MUWUTAuK paboTana BbiCTaBKa
reofie3nyeckoro 060pynoBaHUA 1
KapTorpaduyeckon npoaykuuu,
B KOTOPOI MPUHANM y4yacTue
npeAcTaBUTENM TOCYLAPCTBEH-
HbIX M KOMMEpPYECKMX OpraHu3a-
unin: KomnaHua «leokocmocy,
«leocepsucnpubop», «leotex-
cepBuc-2000», Gupma Tl.0.K,,
F'MC-Accoumnaumnsa, TCMK, CN
«Kpepo-Auanor» (MuHck, beno-
pyccus), HMM «Hasreokomy, HAY
MWWUTAuK, MPWH, PUPB, YOM3
(ExkaTepunbypr), 30M3, Mockos-
ckoe npepcrasutensctso THALES
Navigation u gp. Bepywme kom-
NaHWM-NPOU3BOAUTENN TEOAe3u-
yeckoro obopyaoBaHus nepefa-
AW B [ap YHWUBEPCUTETY COBpe-
MEeHHble CMYTHUKOBbIE Teofae3u-
YecKue NPUEMHUKU U 3NEeKTPOH-
Hble TaXeoMeTpbl.

B pamKax npaspHUYHbIX Me-
ponpusaTtum B Y3 cocroanock:

— 6orocnyxeHue B 4OMOBOM
xpame yHuBepcuteta CBATbIX PaB-
HoanocTonbHbIX KOHCTaHTUHA U
EneHsbl;

— TOPXEeCTBeHHOe 3acefaHune

Ha omkpsimuu 8bicmasku 8 PIb

B KOHLEPTHOM 3a/ie TOCTUHUYHO-
ro komnnekca «Kocmocy;

— obuee cobpaHue Konnek-
TWBA YHMBEPCUTETA C BPYYEHUEM
Harpag,

— MeXAyHapojHas HayyHo-
npakTuyeckas  KoHdbepeHLns
«3emneycTpouTenbHas Hayka M
obpasoBaHue Poccun B Hauane
TPeTbero ThicAYeneTUs» nofg aru-
noin «OHECKO»;

— 3acefaHue MexrocygapcT-
BEHHOrO COBeTa MO 3eMENbHbIM
OTHOLWEHUAM W 3eMJeyCTPONCTBY
ctpaH CHT;

— 3acepaHue Coseta YMO no
obpa3oBaHuto B 06nacTn 3emney-
CTPOIACTBA U KAACTPOB;

— BCTpeYa BbIMYCKHUKOB.

B.B. lpowes
(pepakuums xypHana
«leonpotuny)




TexHonormm Trimble noBeayT Bac Bnepea

MuHuMyM B TpU pasa panblue...

B coBpemeHHOW reoae3nn riaBHLIMKU XapakTepUCTUKaMW CYUTaOTCS TOYHOCTb, AaNbHOCTb
W CKOPOCTb M3MepeHui. IMEeHHO aTUMK KayecTBamu 06naaaeT BCé reoaesnyeckoe
obopyaosanue Trimble.

MwupoBoit nuzep B 0bnacT reoaesnu U CTPOMTENbCTBA, KOMMaHUs
Trimble BbInyckaeT LWMpOKWIA cniekTp 060pyaoBaHUs Ans
obecneyeHns Bcex BUIOB Tonorpacho-reoaeanyeckux pabor,

kak Ha CTPOWUTENLHOM NMOLWAAKe, TaK U Ans passuTUs ONOPHbIX
reofeanyecknx ceTer BbICLUKX KNacco..

KomnnekcHoe ucnonb3osanue 060pynoBaxus v nporpaMmHoro obecneyerus Trimble,
Hanpumep, GPS ans passutis ceTei, 3NeKTPOHHbIN TaxeoMeTp Ans CbeMKU U BbIHOCA B
HaTypy, Na3epHoe 06opyaoBaHWe U CUCTEMbI YNIPaBIEHUs CTPOUTENBHON TEXHUKON Ans
MOATOTOBKW 3EMMSIHOIO MOMOTHA - NPUBOANT K YMEHBLLEHWUIO YUCIIEHHOCTY CHEMOYHbIX
Opwurag 1 CoKpaLLeHuio BpEMEeHM Ha NpoBeaeHue Bcex 3Tanos paboT, yBenu4eHnto
NPON3BOANTENBHOCTI U KOHKYPEHTOCNOCOBHOCTY NPEANPUATHS.

C Trimble Bel BCeraa Ha war Brepeau Ha Bcex atanax paboT, 0T 3ambicna Ao Ux
3aBepLUeHus.

CasxuTECH C BaLvm ancTpubbrotopom Trimble u y3HaiiTe, kak eLye 6onblue paciumpuTs
CBOW BO3MOXHOCTU W COXPaHUTb NIMAEPCTBO.

), NEPENOBLIE
> TEXHONOT UM ¥ CUCTEMBI

+| GPS RTK u eRTK cuctemsl

* ONEKTPOHHbIE

po60TM3MPOBAHHbIE
TaxeoMeTpbl

+ Lindpossie 1 onTuyeckue
HUBENUPHI

+ JlazepHble nocTpouTenu
NnocKOCTEN

+ CucTemsl ynipaBnexus
CTPOMUTENLHON TEXHUKON

+ 3D ckaHepbl

S Trimble.
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| epuaﬁ Mogens ropohw 3ACTPOIKH
 pesynbTa 03/YLIHOr0 la3ePHOr CKAHMPOBaH
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NA3EPHAS CKAHMPVIOLLI,AFI CUCTEMA Optech
BO3/1YLLIHOMO BA3VIPOBAHMSI ALTM 3100

ALTM 3100 — camblin COBPEMEHHBIN B MUPE Npubop nasepHoro kaptorpagrpoBaHns 3eMHOM MOBEPXHOCTA.

ALTM 3100 nossonser pervcrpypoBatbh A0 4-X OTPaXeHWW KaXOoro W3Ny4YeHHOro na3epHoro mmnynbeca,
nockinaemeix ¢ 4acrotor Ao 100 000 namepeHnii B cekyHay.

ALTM 3100 no3sonqer 3a OAMH NPOXOA CHMMAaTh CEeKTOpP NOBEPXHOCTM WpuUHOWM 3255 M ¢ BeicoTel 3500 m co
ckopoctbio 300-400 kM B Hac, nony4ats umdposyio Moaenb penkeda ¢ NAOTHOCTLIO 4 TO4KM Ha 1 KB. M.

BblCOKas TOYHOCTbL U NNOTHOCTL TOHEK Na3epHbIX OTPAXKEHWIA NO3BONAET CO3[aBaTth KpynHomaclwTabHble uMppoBbIe
Tonorpacuyeckure nnaHbl v kapTsl MacwTaba 1:1000, uudposble Mogenu penseda (Cbemka BonblInX TEppPUTOPUNA,
NMHWUIA 3NeKTponepenay, NPOAYKTONPOBOAOB, XeNe3HbIX M aBTOMOBUbHbIX A0pPOrT).

YH1KanbHble TexHonorn4eckme paspabotkn komnaHum «fekocmoc» no3sonsioT obpabarteiBaTe faHHbIe 1 nonyvark
KpynHomaciutabHele Ldpoeblie Tonorpaduryeckmne nnaHel U KapTel Macwtaba 1:1000, undpoBsble Mogenu penseda
CO CKOPOCTBIO ChEMKM.

. Komnauuﬂ ureoxbcmoc»!— amopuaoaaunbm pucTpubyTop Bosnymnou nasepHon cKaHupyoLwen cuctembl ALTM nponssopgcTea
¥ Optech Inc. (KaHana) no écemy Mlg)y (3a uckn4eHem ﬂnouun,‘l’ausaﬂn M l0xHoi Achpuknm), npuyem Ha Tepputopumn Poccum n
CTpaH ﬁblampro CCCP, meol-mtc‘rpanbl BanTumn, KomnaHus FeoKochc Hageneua MCKNKOYATENBHBIMM NPaBaMK.

Poccus, 119017, Mocksa, yn. Bonbluas OpabiHka, 14, cTp. 1. www.geokosmos.ru

Ten. +7 (095) 959-4088/4080. ®daxc +7 (095) 959-4093. rE KxMw
E-mail: sales@geokosmos.ru
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