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VYBaxaemble Konnerun!

Mapkuweipepsl Poccuu, npoteccnoHanbHOMY NpasfHUKY KOTOPbIX NOCBALEH 3TOT HOMEP XypHana, B
oKTsI0pe 2005 r. Ha Hay4yHO-MpPAKTUYECKON KoHbepeHunn «Mapkuweingepus: TexHonorum XXI seka» u
7-om cve3ge Coto3a mapkweiigepos Poccun (CMP) 6yayT 06cyxaaTh 0CHOBHbIE HanpaBneHus 3t heKTus-
HOCTM MapKLleiaepckoro obecneyeHns ropHeix pabot u utorm padotsl CMP 3a 10-netHuii nepuoa. B
npesABepumn 3TUx Meponpuatuii Mbl nonpocunn Muxamna fpuropbesmya KosauyeHko, 45 net Xu3Hu KoTo-
poro cBfi3aHbl C MapKLEeiAepCKUM obecneyeHrnem ropHelx paboT, pacckasatb 0 Npodeccum ropHoro MH-
XeHepa-MapKleliaepa U CeroAHsALWHeM COCTOSHUN fieNl B MapKLWen[epckux ciyx6ax ropHbix npeanpus-
Tnit Poccum (c. 4). B paspene «TexHONOrMM» MOXHO 03HAaKOMUTLCA C HaNpaBieHUAMU COBEPLIEHCTBOBA-
HUA MapKLleifAepcKux cbeMok (C. 7), a TakKe aBToMaTu3aLun NpOEKTUPOBaHMA U NOATOTOBKN MapKILen-
AepcKoit jokymeHTaumu (c. 10).

Hapeemcs, 4To ynTatensm Hallero XypHana byneT MHTEPECHO y3HaTb 06 OCHOBHbIX 3Tanax XWU3HK yye-
Horo u 6usHecMeHa [IxaBaga Awpaxau, KOTOPbI NPUHUMAN HEMOCPeLCTBEHHOE y4yacTue B pa3paboTke
CO3[aHNM NepBbIX CMYTHUKOBBIX NpuemMHUKkoB GPS u GPS/TJIOHACC. B cBsi3u c oTKpbITMEM HOBOrO Othuca
komnanum Javad Navigation Systems (CLUA) B MockBe oH pacckasan o cBoeit pabote B Poccuu u nogenun-
cA GnvXKaiWwMMK nnaHamu Ha Oypyuiee (c. 44).

WNcTopuu pa3Bntus n3BecTHoOM B reogesnyeckoM mupe komnanuu Sokkia (inoHus), kKotopoii B 3TOM rofy
ncnonHunock 85 neT, NocesAleHa cTatba Ha c. 25. [py NOAroToBKe 3TOro Matepuana pefakuus xypHana
CTONKHYNACh C OfHOM TPYAHOCTbIO: OTCYTCTBUEM B apxuBax dhoTorpacuii npubopoBs, KOTOPbIE Npefnaranuch
7-8 net Hasag. Mpolye HaiiTu UANKOCTPaLMU NPMGOPOB, UMEKLLMX CTOJIETHIOD UCTOPUIO, — HACTONMbKO AN-
HaMUYHOM CTana Hala XU3Hb, HACTONbKO GbICTPO MEHAETCS HOMEHKNATYpa reofe3nyeckoro 060pyaoBaHus.

B py6puke «06LecTBEHHbIE 0ObEIUHEHNUA» MOXHO 03HAKOMMUTCS C OMBITOM paboThl CNeyuanucToB U3
Y3bekucTaHcKoro reofesnyeckoro obuiectsa (c. 53).

B py6puke «MHTepHeT-pecypchly NpeAcTaBieH caiiT koMnaHuu «Mena WHCTpyMeHT», falowuii nonHoe
npefcTaBieHne 0 KOMNaHUY, NpeAnaraemMon el nNpoayKUMK u TexHonorusx (c. 58).

Py6puka «TexHonorum» BKi0YaeT:

— OnuncaHue N BO3MOXHOCTU HOBOFO 3JIEKTPOHHOTO TaxeoMeTpa Koprnopauuu Topcon (AnoHus), ocHa-
leHHOro AByMA Lt poBbIMK hoTokamepamu (c. 12);

— TEXHUYECKME XapaKTEPUCTUKM U BOSMOXKHOCTM MOJYYEHUA KOCMUYECKUX CHUMKOB BbICOKOTO pa3pe-
weHus co cnytHuka EROS A Ha Tepputopuu Poccuu, a Takke nepcnektusHbIx cnytHukoB EROS B u EROS C
(c. 15);

— OnucaHue TEXHONOTUM NOCTPoeHUs penbeda ¢ ucnonb3osaHuem LPC «Tankay» Bepcum 3.3 (c. 18);

— onbIT paboT no HabnogeHnsm 3a gedopmavuamu nioTuHbl CasHo-LLywerckoi MC ¢ nomolbio co-
BPEMEHHbIX 3/IEKTPOHHbIX TaXeOMeTPOB, AabHOMEPHbIX HAacafoK W la3epHbIX pyaeTok KomnaHuu Leica
Geosystems (c. 21);

— NPOJOIKEHUE ONUCAHUSA UHTErPaNbHbIX HABUraLMOHHbIX KoMniekcoB GPS/IMU Ha npumepe cucre-
mbl POS/AV komnanuum Applanix (c. 39);

— npepcTaBneHue Bo3moxHocTel TMC «HEBA» 1 pa3paboTaHHOrO Ha ee 0CHOBE PefaKTopa fAHHBIX NO-
neBbix n3amepenuit ansa KIMK, nonydaembix ¢ nomowpto npuemHukoB GPS/TJIOHACC komnaHuu Javad
Navigation Systems (c. 42);

— onucaHve BUAOM3MeHeHHOro 6e36a3ncHoro cnocoba onpeaeneHus NOCTOAHHON NONPABKM AabHO-
Mepa 3/eKTPOHHbIX TaXeoMeTpoB (C. 46).

O6palaem Balle BHUMaHWe Ha nosBaeHne HoBoil pybpuku «TexHonoruu CaHkT-lMNeTepbypray, B KOTOPO#
OynyT nybankoBaTbCs Matepuanbl komnanuii 3 CaHkT-MeTtepbypra n CeBepo-3anagHoro pernoHa Poccuu.
Ita pybpuKa OTKpbIBAETCA NpeAcTaBneHneM KomnaHum «feofesnyeckue npubopsbl» (c. 48) u cTatbeit npe-
nopasateneit CaHkT-leTepbyprckoro rocyfapcTBEHHOr0 ropHOro MHCTUTYTa uM. .B. MnexaHoBa 06 oco-
OEHHOCTSAX TOYHbIX IMHENHO-YI0BbIX U3MEPEHMUII C MOMOLLbIO 3NEKTPOHHBIX TaxeoMeTpoB (c. 50).

MpUATHO OTMETUTb, YTO Y JKYPHANA NOSABISAIOTCA NOCTOSHHbLIE aBTOPbI, CNOCOOHbIE B NIUTEPATYPHOIA, [0~
CTYNHOW opMe pasbACHUTb NOPOI COXHbLIE TEXHUYECKME U TEXHOJOTNYECKMUE pelleHns. TakuM aBTOpoM
Ha NPOTAXEHUUN HECKONbKUX NeT ABnaetca EBreHnin Muxainnosny Mepsenes, KOTOPOro Mbl MO3ApaBSEM C
Ha3HayeHMeM Ha JOMMKHOCTb reHepanbHOro agupektopa komnanuu «leoJINOAP» n Hageemcs, 4To 31O He no-
MellaeT eMy W B AajibHeWleM roTOBUTb WHTEpPeCHble Matepuanbl. lpyrum nocTOSAHHEIM aBTOPOM JXypHana
asnsercs Cepreit AHatonbeBMY MUPOHOB, KOTOpbI CNOCOOEH WM3BECTHbIE UM He3blbseMble MOHATUSA
MOZBEPTHYTb COMHEHMIO U MPELCTaBUTbL B OMOPUCTUYECKO opMe. B 3ToM HomMepe B pybpuke «Mup yBne-
YeHuii» Mbl My6ANKYeM ero Nbecy B BUAe anneropuyeckoit daHtasum (c. 54).

HanomuHaem 06 M3MeHeHMM MOYTOBOro agpeca pefakuuu xypHana: 117513, MockBa, JlIeHUHCKUM
np-1, 135, kopn. 2 u Ten: (095) 223-32-78.

Pepakuua xxypHana
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NPOPECCUOHANbHLIA NPA3JHUK

HakaHyHe npasgHuka «[leHb WaxTepay, KOTopblil TPAAULMOHHO OTMEYAIT MapKLeiaepsbl, Mbl 06-
patunuch kK Muxauny lpuropbesuyy Ko3ayeHKo, 13Hb KOTOPOro HEMOCPEACTBEHHO CBA3aHA C MapkK-
Wwelaepckum Aenom, ¢ Npocb6oi pacckasaTtb YuTaTeNsM HaWero XypHana o npodeccum ropHoro UH-
XeHepa-mapKLengepa.

M.T. Ko3aueHko poguncs B 1945 r. B cembe Waxrepa. B cembe 6biN0 AecaTb AeTE, U NO3TOMY OH
Obln BBIHYXIEH HauaTb TPYAOBYIO AEATENLHOCTb B 15 N1ET B KayecTBe paboyero MapKLuennepckoro 6io-
po KupoBckoro waxTocTpoutenbHoro ynpasneHnus B KaparaHge. 3HaKOMCTBO C MapKLWeiaepcKkumMm
paboTamu NoBAWANO0 Ha BbIGop ero Oyaywein npodeccun. OH noctynun B Kasaxckuit noautexHuyec-
KNIt MHCTUTYT M 3aKoHYMA ero B 1969 r. Mocne okoHYaHMs uHcTUTYTa Muxamn puropbesny pabotan
Ha cTpouTenbCTBe WaxT KaparaHAMHCKOTo yroabHOro 6acceitHa, Npoias nyTb OT y4aCTKOBOTO MapkK-
Wweiaepa 4o mMaBHOro MapKwengepa ynpasnedus. B 1979 r. M.T. Ko3aueHko Obin npumaleH B Mock-
BY B anmapar MuHuctepcTBa yronbHoit npombiwneHHocTn CCCP B KayecTBe maBHOro mapkuengepa
Bcecolo3Horo o6beauHeHUs Mo CTPOUTENBCTBY TOMIMBHO-3HEPTETUYECKNUX KOMMJIEKCOB.

HakonneHHble 3HaHWA U MPOU3BOACTBEHHbIN ONbIT OH WWPOKO UCMOb30Bas, paboTas ¢ 1984 r. no
2004 r. B locroptexHap3ope CCCP, a 3atem [ocroptexHaa3ope Poccun HavyanbHUKOM OTAENa no Hajg-
30py B YrOIbHOM NMPOMBILNIEHHOCTH, 3aMeCTUTENEM HaYalbHUKa YNpaBieHUs no Haf30py 3a 0XpaHom
Hefp ¥ HavyaNbHUKOM OTAENa MO FreosorMYeckoMy U MapKLeingepckomy KoHTposto. Mpu HenocpepcT-
BeHHOM yyacTun M.[. Ko3aueHko pa3pabaTbiBanucb HOPMATUBHO-TEXHUYECKUE [LOKYMEHTbI MO OXpa-
He Hefp 1 reonoro-mapKiengepckomy KoHTposto. B 2000 r. emy 6bi10 NPUCBOEHO 3BAHUE aKaaeMu-
ka MeXayHapoLHONU aKageMun MUHepabHbIX PeCYpCoB. 3a 45-7ETHIOD YECTHYI0 U A06POCOBECTHYIO
CNyXO6yY MapKleiaepcKoMy eny oH 6bil 0TMEYEH MHOTUMU NPABUTENbCTBEHHBIMU U BELLOMCTBEHHbI-
MU Harpagamu, cpenm Kotopbix opaeHa «Tpynosoi Cnasbi» IIL, IT n I cTeneHell, Be,OMCTBEHHbIN 3HAK
«WaxTepckas Cnaeay IIL, II u I cTeneHei u 3Hak «3acnyKeHHbli paboTHUK TIK».

Viips B otctaBky CosetHukom P® 3 knacca B 2004 r., M.I. Ko3ayeHKo NpofionKaeT akTMBHO pabo-
Tatb B Coto3e Mapkweiigepos Poccun v fpyrux opraHusaumsx, 3almilas MHTEPEChl FOPHbIX MHXKEHe-
pOB-MapKLlengepos.

18 okTa6ps 2005 r. Muxauny Mpuropsesuyy KoszaueHko ucnonusercs 60 net. Pegakuus xypHana
NPUCOEANHAETC K MHOTOYMCNIEHHbIM NO3LPABNEHUAM ApY3€il U KONEr OUAspa U XenaeT emy ak-
TUBHOTO JOJFONETUS, CYACTbS, 3A0POBbSA U YCNIEXOB B PabOTE MO YCUAEHMIO POIU U 3HAYUMOCTU MApK-
weiigepckoro gena B Poccuu.

MAPKLWEWJEPCKOE AENO —
3TO UCKYCCTBO

M.T. KosaueHko (HWL, «TexHonporpecc»)

B 1969 r. oKOHYMN ropHbIA dakynbTeT Ka3axcKoro MOAUTEXHWUYECKOFO MHCTUTYTa MO CMELManbHOCTH
«MapKLWen[epcKoe Aenoy» C NPUCBOEHNEM KBANUDUKALMKU «TOPHBIA MHXEHEpP-MapKwWwenaepy». Mocne okoHYaHUsA
MHCTUTYTa paboTan Ha cTpouTenbcTBe Waxt KaparaHguHckoro yronbHoro 6acceiita, ¢ 1979 r. — Bo Bcecoo3Hom
06beuMHEHUU MO CTPOMTENLCTBY TOMIMBHO-IHEPTeTUYECKUX KOMMaeKcoB, ¢ 1984 r. — B locropTexHaa3ope
CCCP, a 3atem locroprexHagsope Poccuu. C 2004 r. no HacTosLlee BpeMsi — TexHudeckuit gupektop 3A0 HUL|,
«TexHonporpecc» U KoHcynbTaHT B HIK «/lena WHctpymenT». Ynen LlenTtpansHoro [lpasnexns Coto3a
MapKLeiigepos Poccuu.

HayaB 3HaKOMCTBO C a3zamu pa60Taﬂ Ha cTpouTenbCTBE JJ,06bIl{e NnoJiIe3HbIX MCKONaeMbIX

MapKleiaepcKoro fena B HoOC-
™M paboynmm MapKuweiigepckoro
6iopo Kuposckoro waxtoctpou-
TENbHOTO yNpaBfeHus, s NPOAOS-
)an U3yyaTb ero Ha NpoTAKEHWUU
MHOTUX JIeT, y4ach B UHCTUTYTE K

YrONbHBbIX WaXT Yy4aCTKOBbIM U
raBHbIM MapKwengepom. Cneny-
€T OTMeTWUTb, YTO BbIMOJHEHNE
MapKwengepckux paboT npu
CTPOUTENbCTBE LWAXT HAMHOTO
CNIOXKHEe U MHTepecHee, YeM npu

Ha OTKPBITBIX FOPHbIX BbIPaGOT-
kax. MHe npuxogunoch obecne-
YMBaThb NPOXOAKY BEPTUKANbHbIX
W HAKNOHHbIX CTBOJIOB, PYAHbIX
ABOPOB, CMeLnabHbIX N0 Ha3Ha-
YeHWIo Kamep U Ap. 3HaHUs, no-



NPO®ECCMOHANBHBIA NPA3AHUK

Jly4yaemble B MHCTUTYTE, MOMNONHS-
I0TCS M YTOUHSAIOTCS KaXAblit AeHb
U ABNAIOTCA NUWb BYHAAMEHTOM,

Ha KOTOpOM B MpoLecce npakTu-
Yeckoit paboTbl CTPOUTCA MOHMU-
MaHU1e NOSIHOTO KOMMIEKCA MapK-
Weifepckux pabor.

B 1970-e rr. mapkwengepckoe
feno 6b10 Ha nofbeme: BoiCLIME
yuyebHble 3aBefieHNs CEPbe3HO ro-
TOBUJIM BYAYILMX CNELMANNUCTOB, a
MapKLWeifep Ha NpoM3BOACTBE
MMeN 3HAYMTENbHbI ABTOPUTET.
MpaBaa, o60pyaoBaHue, ¢ KOTO-
pbiM NpuUxoAuNocL pabortarb, He
Bcerga 6bi10 coBpeMeHHbIM. Ho
MMEHHO C MOMOLLbI0 3TUX Npubdo-
pOB MapKuwenpepbl [06WUBaNUCh
HOPMATUBHbIX COOEK.

K coxaneHuio, B HacToslee
BpPEMs MHOTOE 0Ka3aNnoch yTpaye-
HO. Bbicwme yyebHble 3aBefeHUs
HE UMET LOCTaTOYHOW WMHCTPY-
MeHTanbHOW 6asbl, MPOU3BOACT-
BEHHAs NpaKTUKa y CTYAEHTOB OT-
CYTCTBYET W, B UTOTE, BbIMYCKHUKM
o6nagalT cnabbiMM npakTMyec-
KAMU 3HAHMAMU. MHOTME U3 HUX
He mpyT paboTtatb No cneyuanb-
HOCTW Kak Mo NpuyuHe HepocTa-
TOUYHbIX NPAKTUYECKUX 3HAHMWIA,
TaK W U3-3a HU3KWUX OKIALOB
MapKILeN[epoB Ha NPOU3BOACT-
Be. [la v focynapcTBeHHbIN Hayy-
HO-MCCNeA0BATENbCKUIA UHCTUTYT

FOPHOM reoMexaHuKun u MapKLuein-
gepckoro pena (BHUMW) B no-
cnefHue rofbl MOMHOCTBIO CaMo-
VCTPAHUACA OT MHOTUX MapKLen-
Lepcknx dyHKuuit. B uHcTuTyTe,
KaK M BO MHOTUX BbICWINX y4eb-
HbIX 3aBefeHUAX, HeT MONOAbIX
yyeHbix-mapKlweinepos. [lepe-
CTanu NpOBOAMUTLCA KyPCbl MNOBBI-
WweHus KBanudukauum, oTcyTcT-
BYET 0OMeH OMbITOM, a TaKXe B3a-
MMHble NMPOBEPKU AeATeNbHOCTH
MapKuwengepckux cnyx6. Tem He
meHee, B ocroptexHag3ope yaa-
N10Cb OpPraHn3oBaTb KypCbl NOBbI-
WweHus Keanudukauum cneyua-
JINCTOB MapKLeiaepcKkux cnyxo,
KOTOpble AeNCTBYIOT U B HAacToA-
Lee Bpemsi.

MpopaboTaB B cucTeme rocy-
AAPCTBEHHOTO TOPHOTO HaA3opa
20 neT u 3aHMMasCcb BOMpocamu
MapKLWen[epckoro KoHTpons, f
y6efunca B TOM, Kak pe3ko ynan
MpecTuX, NOHU3WUNAch 3Hauu-
MOCTb MapKleiAepcKoro Aena Ha
FOpPHBIX MPeAnpuATUAX, W, Kak
CNnefCcTBUE, COKPATUNACh YUCTEH-
HOCTb MapKLWenaepcKon Ciyxobl.
B 3tom rogy mapkwengepsl Poc-
cum byayTt oTmedatb 10 neT ¢ Mo-
MeHTa o6pa3oBaHus Coto3a Mapk-
weitgepos Poccumn (CMP). Bmecte
C TeMm, Clefyet OTMETUTb, YTO, He
CMOTP# Ha bonbluyto paboTy, npo-
AenanHyto LeHtpansHbim Mpasne-
Huem CMP 3a 3Tu rofbl, TaK U He
yOanoch AoOUTHCA YKpenneHus
ponau Mapklenepa Ha TOpHbIX

npeanpuatuax. NoeanaTb Ha cno-
XUBLLEECA COCTOAHME fJen B
mapklengepckom gene B Poccun,
C MOei TOYKM 3peHUs, MOXHO,
TONbKO onupasach Ha PoctexHap-
30p ¥ ero TeppuTopuanbHele op-
ravel. oA HenocpeAcTBEHHbIM
pykoBofcTBoM PocTexHaasopa
pa3paboTaHa OCHOBHas HOpMa-
TUBHO-TEXHMYECKAA W NpaBoBas
AOKyMeHTaluuMs no obecreyeHuio
MapKklwengepckux pabot. OcHos-
HbIM U3 HUX CllefyeT CYUTATb NOA-
FOTOB/IEHHbIN NpoeKT TexHnuec-
Koro pernameHTa «0 npon3BoacT-
Be MapKLleifepckux pabot», Ko-
TOpbIA TFOTOBUTCA K yTBEpXAe-
Huio. B Hem 6Gonee penvedHo
LOJIKHbI ObITb OTPaXKeHbl NpaBo-
Bble BOMPOCHI, Kacawumecs ponu
M MecTa MapKlleigepa U Mapk-
WenfepcKoil cnyxObl Ha Npous-
BOACTBE.

Kpome TOrO, B NocnepHue fe-
CATb NEeT NOABWUIOCH MHOMO HO-
BbIX, TOUHbIX U BbICOKONPOU3BO-
AUTENbHbIX NPUOOPOB U npo-
rPaMMHbIX CpeAcTB s obecne-
YyeHUs MapKlWengepckux pabor:
INEKTPOHHble 6e30TpaxaTesb-
Hble TaxeoMeTpbl, CMYTHWKOBbIE
BbICOKOTOYHbIE MPUEMHUKM, Ha-
3eMHble U NoJ3eMHble Na3epHble
CKaHupyloLue cucTemsl, cucre-
Mbl KOHTPONS W yNpaBieHnUs Mma-
WUHAMWU W MEXaHu3Mamu u ap.
OHM noABNAOTCA Ha TOPHbIX
npeanpuaTuax 6narogaps WHu-
LMatuBe pyKoBoAMUTeNeih Mapk-




NPOPECCUOHANbHLIA NPA3JHUK
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WeiAepCcKUX CYKO U KOMNaHWIA,
nocTaBnsiowWmx 370 060pyRoBa-
Hue. MNo3tomy B npoekTe TexHu-
YeCcKoro pernameHTa Heobxoau-
MO 0Tpa3uTb TpebGoBaHMA K Npo-
BefeHMio paboT C NoMmoLblo HO-
BbIX 3JIEKTPOHHbIX NpMHOPOB Ta-
KWX, Hanpumep, KaKk fasepHble
CKaHupywowume cuctembl. BHep-
pEHMEe 3TUX CUCTEM HA TFOPHBIX
NpesnpuUATUAX KapAWUHaNbHbLIM
00pa3oM MeHsieT Tpya MapKiiei-
gepa. Ho 3t TexHonorum Heob-
XOAMMO He TOJbKO [AEMOHCTPU-
poBaTb Ha MpPOWU3BOACTBE, HO U
Kponotmineo 00y4aTb MapKlei-
4epoB pabote ¢ HuMU. Hanpu-
mep, 6narogaps akTMBHOMN pabo-
Te PYKOBOACTBA M CNeLuannucTos
HMK «Mena NucTpymeHT» nasep-
Hble CKaHupyloWwue CUCTEMBI
BHEAPAIOTCA Ha TFOPHbIX Npea-
npuatuax Poccum.

Pabotas mHorue rogbl rnas-
HbIM MapKLiedfepoM, MHE NoCTo-
fHHO Npuxofunoch o0bcyxaatb C
PYKOBOLCTBOM HE TOJIbKO TEXHM-
yeckue BOMpPOCHI MapKlleiaep-
cKoro obecneyeHus NpoOM3BOACT-
B3, HO W BOMPOCHI O MOBbIWEHUM
pOAM M 3HAYMMOCTU MapKliei-
LEpCKOro fiena Ha ropHom npea-
NPUSTUK, NTPETBOPSAS B XKU3Hb 10-

3yHr: «BnacTb He paetcs, BAacTb
3aBoeBbiBaeTca!».  Cneuuans-
HOCTb «MapKLenjepckoe fAenox»
ABNAETCA OAHOW W3 Beaylux B
npouecce ropHOro Npou3BOJACT-
Ba. M 310 exeaHeBHO HEOOX0AM-
MO MOKa3blBaTb U [JOKa3blBaTb py-
KOBOACTBY NpeanpusaTus, fobu-
BasiCb 3aCNyKEHHOTO BHUMAHUA K
MapKlenaepckoi cnyxobe. Nmew-
HO OHa [Jo/MKHA obecneynsathb
3KOHOMMYECKYI0 3 HEKTUBHOCTD
ropHoro npegnpuatusa. Ecau
MapKLleiifepckas cnyxba peanb-
HO y4YacTBYET B MOBbIWEHUN KO-
HoMMyeckon 3t deKTUBHOCTU
npeanpuaATUA, ycnex 3TON CAyX-
Obl 0becneyeH, U B 3TOM UCKYCCT-
BO €e PYKOBOAUTENS.

Mo moeMy MHEHUIO, ANIS TOBbI-
WeHNS 3HAYMMOCTU U NpecTuxa
Mapkwengepckoro gena B Poc-
cum B GamKalwee Bpems Heob-
X04UMO:

— MOAHATb YPOBEHb MOArO-
TOBKM OyaylmMX MapKleigepos B
BbICLIMX Y4eOHbIX 3aBEAEHMUAX;

— npu yTBepxaeHUN TexHnye-
ckoro pernameHTa «0 npon3BOACT-
Be MapKlengepckux pabot» Ha-
pAAY C TEXHUYECKMMM BONPOCAMM
HeobXxoAMMOo y4ecTb BONPOCH Npa-
BOBOM 3aLWTbl MAPKLLEN4epoB;

— UeHTtpanbHomy lpasnexuio
Coto3a mapkuweiigepos Poccumn u
€ro pernoHanbHbIM OTAENEHUAM
pa3paboTatb npoekT 3akoHa o
MapKLleigepcKom gene;

— BO0306HOBUTb B3aMMHble
NPOBEPKU [eATeNbHOCTU MapkK-
WenfepcKnx cnyx6 oTpacneBbIx
FOPHbIX NPefnpuUATUIA NOA TS0
PoctexHag3opa  (YnpaBneHwue
rOpHOro Hag3opa).

RESUME

Guided by the three-decade
experience the author analyzes
current state of the underground
survey in the mining industry. It
is stressed that the mine survey-
ors loose prestige as managers of
the mining production process.

In order to save face and to
raise the underground survey-
ing significance it is proposed
to improve the level of training
for underground surveyors at
the higher educational estab-
lishments, to speed up the
development and adoption of
technical regulations, to pre-
pare a Law on the underground
surveying as well as to restore
mutual checkups of under-
ground surveying services at the
mining enterprises.

C 17 no 21 oktabps 2005 r. B MOCKOBCKOM rocyAapCTBEHHOM FTOPHOM YHUBepcUTeTe Oy-
[eT NpoBefileHa Hay4yHO-NpaKTuyeckas KoHdepeHuns «Mapkwenpepus: texHonornn XXI
BeKa». KoHdepeHuma nocesaweHa 10-netuio co3panua 06uepoccuiickoit 06LeCcTBEHHO
opraHusauuu «Coto3 mapkuweigepos Poccum».

Opranusatopbl KoHdepeHuuu: Coto3 Mmapkweinpepo Poccuu, YnpaBnewue ropHoro
Hag3opa PoctexHag3opa, MOCKOBCKMIA rocyAapCTBEHHbIM FOPHbIA YHUBEPCUTET.

B pamkax koHdepeHunu byneT npoxoauts 7-1 cbe3p Corosa mapkwenaepoB Poccuu un
opraHu3oBaHa BbicTaBka «llporpeccMBHble MapKliefepCcKue U reoae3nyeckmne TexHo-

norun u 060pyaoBaHUE.

Lienbio KoH(pepeHuun sBnsetcs 06CYKAEHWE OCHOBHbIX HanpaBleHWUN [eATENbHOCTH

Coto3a mapKueitaepos Poccuu no nosbiweHno 3G hEKTUBHOCTU MapKLLeiiaepcKoro obecne-
YeHMs ropHbIX paboT, 06Cy¥aeHMe aKTyaNbHbIX BONPOCOB Pa3BUTUS TEXHUYECKOTO peryiu-
pOBaHUs NpW NPOBEAEHUN MapKLeiaepckux paboT, 03HAKOMIEHWE C NEPeAoBbIM OMbITOM
OpraHu3auuu Ux BbINONHEHWUS U NOCNEAHUMU HAYYHO-TEXHUYECKUMU JOCTUXKEHUSMU B 00-
NacTy MapKLWeinaepckoro aena.

Ha koHdepeHLumn byayT noasefeHsl utorn aestensHoctu Coto3a mapkweingepos Poccuu
3a 10-neTHU” nepuog.

llononHuTenbHylo UHMOpMALUIO 00 3TUX MEPONPUATUAX MOXKHO NOAYYUTL MO
Ten: (095) 263-98-54 unu Ha caiite www.miningwork.com.
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0 METOAAX NOBbIWLWEHNA
TOYHOCTU NMPWU YYETE
ObbEMOB NOPHbIX PABOT

P.P. bapkoB («/ena NHcTpymeHT»)

B 1995 r. okoHuun reoge3unyeckuit dakynster MUUTAMK no cneunanbHocT «actpoHomo-reoge3us». lMocne
OKOHYaHUs MHCTUTYTA paboTan oneparopom-reodusmnkom B YITT «Cneyreodusmnkas, c 1996 r. — uHxeHep-no-
Beputenb B OT'Y «Poctect-MockBay, ¢ 2000 r. — BepyLnii, a 3aTeM maBHbIin MapKweiigep B @Y «YpeHrondyH-
AameHTnpoekT». C 2003 r. No HacTosllEee BpeEMA — MNaBHbIA MapKLIEeHAep, PYKOBOLUTENb NMPOEKTA N1a3ePHOr0
ckaHuposanus HIK «Mena WncTpymenT.

MpumeHsemble MapKLleigep-
CKue meTofbl yyeta 06LeMoB rop-
HbIX paboT, KaKk NpaBWs0, OCHOBA-
Hbl Ha MCMOb30BAHUM TeX NpU6O-
pOB, KOTOpbIE rOfaMK, @ TO U Aecs-
TUNETUAMMN, HAXOAATCA B IKCMya-
Tauuu y MapKlengepckux Cciyxo
rOpHOZ00bIBAOLLMX NPEANPUATUN.

Mpu 3Tom wuHcTpyKummn [1, 2]
npu fobblye MonesHbIX UCKomae-
MbIX OTKPbITbIM CMOCOGOM Npeayc-
MaTpuBalT  MapKLWeigepckyto
CbEMKY TOPHbIX BbIPAGOTOK U NOA-
CYET Mo ee pe3ynbTataMm 00bEMOB
BbIHYTbIX (B30PBaHHbIX) TOPHbIX
nopoj, C NorpewHoCTblo, He npe-
Bbllwatowen 3HayeHns ot 1 go 10%
B 3aBMCUMOCTM OT 3TUX 06LEMOB.

BennunHbl norpewHocTn noru-
YecKu 06bACHUMBI C TOYKM 3peHus
MCNONb3yeMbIX MPUOOPOB U UHCT-
pymeHTOB. HO MOCKONbKY TeXHM-
YeCKMit Nporpecc He CTOUT Ha Me-
CTe, B HacTOslLee BpEMSs CyliecT-

Mpumep cveMKU omKpbIMOL 20pHOL
8bIpaboOMKU C NOMOWbI0 /1a3ePHOL
ckaHupyrouseli cucmemsi ILRIS

BYIOT MeTOAbl, NO3BONsAOWME A0-
OUTbCA YMEHbIIEHUA YKa3aHHbIX
3HaYeHWUN Kak MuHUMyM B 10 pas.
A noBbllieHne TOYHOCTM NoacyeTa
06bEMOB NPU BbICOKON CTOMMOCTH
pyabl BefeT, B CBOW oyepepb, K
3KOHOMUU 1 Gonee 3thheKTUBHO-
My YNPaBJIEHNIO MPOU3BOACTBOM.

3a CYeT Yero e MOXKHO MOBbI-
CUTb TOYHOCTb BbIYUCNEHUS 00be-
MoB? Kak n3BecTHo, TOYHOCTb Jito-
ObIX BbIYUCIEHUN HAXOAUTCHA B
NpsAMON 3aBMCMMOCTU OT MOrpeL-
HOCTW W3MEepeHWii, NOCKONbKY U
06beMbI, U NIOWAAM CEYEHMIA, K
JaXe KOOPAMHATHI TOYEK, MO KO-
TOPbIM CTPOSATCA 3TW CeYeHUs, AB-
NA0TCA PYHKUUAMU U3MEPEHHbIX
BEJIMYMH. A NOTPELHOCTb ITUX U3-
MEPEHHbIX BEMYUH CKNafblBaeT-
€S U3 TOYHOCTU Npubopa, TOYHOC-
T 0060CHOBAHUS U NPOYUX UCTOY-
HWKOB MNOrpelHocTel U3mepe-
HUN. TaK MOXHO M MOBbLICUTH
TOYHOCTb OMpefeneHns KOOpAu-
HaT OTAeNbHO B3ATOM Touku? [a,
6e3ycnoBHoO, MOXHO. Ecnn BMecTo
Teogonuta T30 v pynetkn B3ATb
COBpEMEHHbIN 3NIeKTPOHHbII Taxe-
OMETp C YrI0BOW NOrpeLHOCTb0
2" 1 nnHeitHoi 1 MM. A ewwe 6bl 1
BbICOTHbIE OTMETKM KOHTYpa YCTy-
na onpefenuTb HUBENUPOBAHUEM
IT knacca...

Bce 370 6biN0 Gbl 3aMevaTeNb-
HO, ecnu Gbl peyb Waa 0 NPOCTbIX
KOHTYpax, UmMewLnx popmy nps-
MOYroNibHUKa, @ 3eMns uMena Obl
tdhopmy yemopaHa.

B Tex cnyyasx, korga «ropHas
BbIpaboTKa MMeeT HenpaBubHbIe,

CNIOXHble KOHTYpPbl U NMOBEPXHOC-
Ty [2], a OHa, cnepyeT NpU3HaThb-
Cs, BCeraa MMeeT Takue KOHTYpbI 1
NOBEPXHOCTU, BbIWEN3NOKEHHOE
HeceT B cebe He MpoCTO 3aTparbl
BPEMEHM, CUN U CPeaCTB, a becno-
ne3Hble 3aTparbl.
[loGpocoBecTHbIit MapKLenaep
CTaBUT peeyHuKa WMEHHO B Xa-
paKTepHble TOYKM MECTHOCTH, KO-
TOpble OyayT ABAATLCA y3NaMu no-
JAWANHWIA U CNNAHOB, ONUCHIBAIO-
LMX BEPXHIOIO U HUXHIOK OPOBKU
ycTyna, npuyem GAMU3KO K peanb-
HOCTWU. HO CKOJIbKO XapaKTepHbIX
ToYeK BblbepeT MapKlweiaep Ha
cTa metpax 6poBku? MaAte? [e-
cate? Bpsag nm 6onbwe. Mexay
TeM, KaK YyXe roBOpWUIOCH BbILE,
NOBEPXHOCTb 6HopTa Kapbepa ume-
eT 4pe3BblYalHO CNOXHYK op-
My, M aNnpoKCcUMaLus ee no gecs-
TW TOYKAM Ha rekTap [acT Jullb
npuénn3nuTeNbHbIE CBEAEHUSA O

NOBEPXHOCTH.
BoiBoa HanpawwusaeTca cam
co6oii: yBENNYMTL MNAOTHOCTb

cbeMku. Ecan ans onucanums npa-
BUJBHOTO 3AJMNCOMAA AOCTaTOM-
HO YeTbipex TOYeK, TO peasbHas
noBepXHOCTb 3eMu TpebyeT Mun-
NIMOHOB TOYEK, MPUYEM, YEM Kpyn-
Hee MacwTab, T. e., YeMm Bblle Tpe-
OyeTcs TOYHOCTb U3MEpeHUit 06b-
€KTOB 3€MHON MOBEPXHOCTHU, TeM
6onble TpebyeTcs Tex CaMmblx Xa-
paKTEPHbIX TOYEK.

Wtak, pelweHune rotoso — yBe-
NIMYMBAEM MIOTHOCTb CbEMKU U
KOJIMYECTBO XapPaKTEPHbIX TOYEK.
MHTepBan mMexay nukeTamu
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yMeHbLAeM C ABafLATU NMPUBbIY-
HbIX METPOB [0 [ABAfLATW CaHTM-
MeTpoB. Tem cambiM, [06MBasACH
TOro, YTO npecnoByTas GyHKUKSA
M3MepeHHbIX BEIMYMH CTAHOBMUTCS
Ype3BblYaHO CIAOXHOMW, HO 3aTo
YYMTHIBAET HIOAHChl MOBEPXHOCTH
M HE NO3BONSIET NPOMNYCTUTb Bbl-
NYyKNOCTU U BOTHYTOCTU, KOTOPbIE
TaK CUIbHO CKAXyTCs Ha UTOrOBOWA
uncdpe obbema. W npu 3Tom He
HYXHO MOBbIWATb TOYHOCTb KaXK-
LOr0 eIMHUYHOrO M3MepeHUs, He
HYXHO NPUMEHATb BbICOKOTOUYHbIE
npu6opsl.

Bce xopouwo, fa ToNbKO BOT Ge-
4a: BpeMs W3MepeHuil cyuecT-
BeHHO yBenuymsaerca. [la u spe-
Msi KamepanbHoit 06paboTkn To-
e, npuyem Bo MHoro pas. K tomy
e, 4ToObl MONYYUTL AOCTOBEp-
Hbll 06bEM, HEAOCTATOYHO NPOCTO
6oNblWOro KonauyecTsa uUsmepe-
HUi. TaK Kak BbluncieHne obbema
CTPOro MPUBA3AHO K MNOLAAAM
CEYEHMUI, HYIKHO U CeYeHUs CTpo-
WTb Yalle. He yepes gecaTb met-
pOB, @ Yepes AecATb CAHTUMETPOB.
OnsaTb Tpyao3aTpathl YBENMYKBaA-
toTcs.

Ho Mbl y)Ke Ha npaBuabHOM ny-
Tn. OcTanock nofo6paTh CPEACTBO
M3MEpPEHWIi, CNocobHOe B MaKCu-
MaflbHO CXKaTble CPOKM onpeje-
NATb KOOPAMHATBI TOYEK yepes
KaXable [BafLaTb CAHTUMETPOB
NOBEPXHOCTU W PerncTpupoBaTh
3TW KOOpAMHaThl. M K Hemy npo-
rpammHoe obecrnedeHue, cnocob-
HOE aBTOMATU4YeCcKu CTPOUTb Ce-
YeHMs C NI0ObIM 3afaHHbIM UHTEp-
BaJoM.

Hawe cpeactso u3MepeHuii
LOMKHO 006nafaTh elle OAHMM
BaXHbIM CBOMCTBOM, @ UMEHHO —
BO3MOXHOCTbIO [UCTAHLMOHHOIA
CbeMKu. ITO 06YCNOBNEHO HEBO3-
MOMHOCTbIO YCTAHOBKM peiiki, Be-
XU, 0Tpaartens N1M6o Apyroro ycr-
poiicTea B paboumx 30Hax Kapbe-
pa, Ha OMacHbIX OMON3HEBLIX
yYacTKax, B OYMCTHbBIX MOL3EMHBbIX
Kamepax, 4a M BO BCEX TOYKax
6opTa, 33 UCKIIYEHUEM BepPXHeil
U HUXKHeil GpoBOK. B kayecTse U3-
mepuTens BblGMpaeM nasepHblit
LanbHOMEp C pexumom GesoTpa-
XKaTenbHON CbeMKMU.

MonpobyeM BblYMCAUTb TPeby-
eMyl0  CKOpOCTb  WU3MepeHui.
YyacTKOBbII MapKLeiiaep Bbino-
HAET CbeMKY OJHOro rekrapa no-
BEPXHOCTU MpuUMepHO 3a 15 mu-
HyT. [laHHbIA pacyeT OCHOBaH Ha
NpesnoNoXeHnu, 4To MUKeTbl pac-
nonaratotcs yepe3 20 M 1 Ha BbI-
NONHEHME KaX[oro u3mMepeHus
Tpatutcs okono 40 cekyHp (uc-
nonb3yem 3NEKTPOHHBIN Taxeo-
MEeTp C Hakonutenem AaHHbIX U
VYUTbIBaEM Mepexodbl peeyvyHuKa
Mexpay nuketamu). Hawa 3agava
— paccTaHoBKa MUKETOB Yepes
20 cM, BpeMA CbeMKU He [OJIXKHO
npeBbllaTh BPEMEHU TPALULLMOH-
HOW CbEMKM MpU Yy4acTUKU 3feK-
TPOHHOrO TaxeoMmeTpa M y4acTKO-
BOro Mapkuwenpepa. [ocnegHee
ABNAETCA [NaBHbIM YCIOBUEM,
MHa4ye HUKaKoe MoBbllleHne peH-
TabenbHOCTU NPOMU3BOACTBA He
3aCTaBUT MapKleliaepoB yBenu-
YUTb CPOKM MoneBbIx pabor.

WTak, Ha OAWH rekTap nosepx-
HOCTM Ham TpebyeTtcsa 250 000 To-
yek, pacnonaraemblx yepes 20 cMm.
Pa3penus 370 3HayeHue Ha 15 mu-
HYT, NOJYYUM UCKOMYIO CKOPOCTb
CbeMKH, paBHyto 16 700 n3mepe-
HWI B MUHYTY UK 278 n3MepeHuii
B CeKyHAy. [TOHATHO, Y4TO HU OAWH,
AaXxke CaMmblil ONbITHLIA onepaTop,
He CMOXET JOCTUTHYTb TaKOW CKO-
poctu cbemku. CnepoBarensHo,
HaW npubop [OMKEH BbIMOMHATH
CbeMKY aBTOMaTUYeCcKMu.

[lanee, yToObl Haw nasepHbiii
[anbHOMep B aBTOMATUYECKOM pe-
XXWUMe BbINONHAN U3MEPEHUA He Ha
OfHY M Ty e TOYKy, a cobupan
cBefieHns 060 Bceil NOBEPXHOCTH,
€ro Heo6XoAMMO NOBOPAYUBAT, U
TOXE B aBTOMATUYECKOM pexume,
npuyem Ha 3agaHHblii yroa. lpu
3TOM yrof NoBopoTa AOMKEH ObITb
M3MEpPEH C TOYHOCTbIO He XyxKe 57,
M nocnepHee: noBopauyuBaTth ero
HeoOXOLMMO KaK Mo ropu3oHTanu,
TaK U No BEpTUKanu.

TexHUYeCcKne xapaKTepucTUKu
TpebyemMoro cpeacTBa M3MepeHUs
onpepenerbl. OcTanoch HalTh Ta-
Koe cpeActso. A BOT Kak pa3 B
3TOM HUYEro HepeanbHOro Her.
Takoe cpeAcTBO U3MepeHut cyLye-
CTBYET, NpUYeM He e[JUHCTBEHHOE.

Mpumep mpuanzynayuoHHoii modenu 6opma
Kapsepa no 0aHHbIM J1G3epHO20 CKAHUPOBAHUS

NmeeTcs knacc npubopos, UMeHy-
€MbIX J1a3€PHbIMU CKaHUPYHOLWKUMN
cuctemamu, Kotopele obnagatoT
BCEMU TpebyeMbiMW XapaKTepuc-
TUKAMU.

Mpumep sbr4ucneHus o6vema xene3opyoHo2o

KOHYyeHmpama

JlazepHble ckaHepsl (puc. 1)
dKTUBHO NMPUMEHAIOTCA B ropH017|

Mpumep ebryucneHus o6ema omeanos nopoosi
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Mpoguns 83pbIBHO20 6710KA, NOCMPOCHH b i
no AaHHbIM N1a3epHO20 CKAHUPOBAHUA
8 cpede Gemcom

oTpaciu Ans onpepeneHus obve-
MOB B3PbIBHbIX BI0KOB, OYMCTHbBIX
Kamep, OTBaNOB MOPOAbl, KOH-
LLeHTpaTa Ha CKnapgax roToBoOi
NPOAYKLMM, A TaKxKe NobbIX Apy-
TMX reoMeTpuyecKux napameTpoB
PasnnyHbIX 06bEKTOB.

bnarogaps BbICOKOM NiOTHOC-
T U3MepeHWNii, BO3MOXKHOCTU aB-
TOMATMYeCKOro NOCTPOeHUs ceye-
HUWi 1 pa3pe30B MOAENM NOBepX-
HOCTU TOpHON BbIpabOTKK, Cy-
LeCTBEHHO MOBbILWAETCA TOYHOCTb
onpepeneHus 0bbemMoB
(puc. 2-4).

HEOOHO3Ha4HoCT oT & Gasgs

TOMHOCTE DEPEGOTIA NOBLILEETCR B
chipblX aaHHeX komnanwia NovAtel, Point, Ashtech, Javad,
Trimble, Leica. 3anwce celpeix gZHHEIX B NAMATE KOMORIOTERS
© HEAOpOrMx ceHcopos M OEM nnat. ObpaboTka BLICOKOOMHE-
MUYECKIX CLEMOK (a3padoTocHamMEd, rTvaporpadig).

Ao 128 cradumi crarvdeckol ChEMEN MOryT BblTs B3HTH B 08-

pafoTky DOHOBPEMEHHD.

Moaynu ans obpaboTkv BEKTOPOE MEMOY OBYMRA NOOBWHHBIMM
CTEHUMAMM (onpedenedye Kypca Kopalng Wnu Bcex Tpex oceil
ORMEHTALMW, MOHWTORKHM ASMopMauri coopyseHri). Moayns
ansa oBpaboTkd  OAHHBIX  MHEPUMANBHBIX  HEBWMMALMOHHBX
KOMMNEKCOR, GoBMELLEHHEX ¢ GPS obopynosaHram.

GPS COM

HAHHD-MFOMIBCICTREHHAR KOMI'W—MH

IDMII [MATRHRA AT RRRITOR EOMTAHHM Nﬁ'ﬂm

CTAHUMA DOHOBREMEHHD,

OueBMAHLI U gpyrue npeumy-
WecTBa TEXHONOTUW Na3epHOro
CKaHMPOBaHMs.

Bo-nepBblx, 3T0 obecneyeHune
NoJsiHOM 6e30MacHOCTM BbiNOJiHe-
HWA MapKlWeNaepcKkux usamepe-
Huit. 3aKkoH Poccuiickoit Pepepa-
umm «0 Heppax», a ccbinasch Ha
HEero, U BCE& HOPMAaTUBHbIE [OKY-
MEHTbI, pernameHTupyrowme po-
Oblyy MONE3HBIX WCKOMAEMbIX,
BblAABMratoT TpeboBaHMs Gesonac-
HOTO BeAeHMs paboT, CBA3aHHbIX C
NnoAb30BaHMEM HeJpaMU.

MockonbKy na3epHoe CKaHUpo-
BaHWe BbINONHAETCA AUCTAHLMOH-
HO, W HeT HeobXoAMMOCTU yCTa-
HaBNMBaTb NpUOOP Ha KaKoii-To
KOHKPETHOI TO4YKe, UCKNI0YaeTCs
NpUCYTCTBME NIOLEN Ha pa3Banax
W B APYrux OnacHelx 3oHax. Mpu-
yem OMCTaHUUA MOXeT ObiTb f0-
BOJIbHO 3HauuTenbHoi. MmetoTca
3KCNepUMEHTaNbHO [O0Ka3aHHble
CNy4au yBEPEHHOro npuema oTpa-
EHHOr0 CUrHana C pacCcToAHMSA
Ao 1000 m no nopoje € HeBbICO-
KOl OoTpaaTenbHoi cnocobHoc-
TblO.

Bo-BTOpbIX, AaHHblE N1a3epHOTO
CKaHWMPOBAHMA NErKO KOHBEpTM-
pyIOTCA B pa3NiMyHble NpOrpamm-
Hble KOMNEKChl, MCNOJIb3yeMble B

reckansko pas. OBpadoTia

rOPHOM NMPOU3BOLCTBE, TakMUE KaK
Gemcom, DataMine, Minescape,
SurPack, Vulcan n gp. (puc. 5).

N, HakoHel, npuMeHeHUue Tex-
HONOTUW Na3epHOro CKaHWpoBa-
HUS CNOCOBCTBYET BEAEHMIO TOp-
HOW rpadnyeckon JOKyMeHTauuu
B UMdpOBOM BUfE, K YeMY Mbl TaK
AaBHO U YCMEWHO CTPEMUMCS.

~ Cnucok nuteparypbl

1. WHCTpYKLMA NO Npon3BOACTBY
Mmapklweigepckux pabot. — M.: Toc-
roptexHaasop Poccum, 2003.

2. WHcTpyKumMa no mapkwengep-
CKOMY y4eTy 06bEMOB rOpHbIX paboT
npu [OOblYEe MONE3HbIX UCKOMAEMbIX
OTKpbITbIM cnoco6om. — M.: Tocrop-
TexHag3op Poccuu, 2003.

RESUME

It is marked that according to
the current mining survey regula-
tions the volume of the grabbed or
exploded rocks may be determined
with an error less than one to ten
percent. It is shown that the
ground laser scanning systems can
improve an accuracy of this volume
calculation at least ten times.
These instruments provide for the
remote automated survey with the
subsequent graphical record keep-
ing in a digital form.

T TCAEEL UM Ly 0 LMY ek
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HOBOE NMPOrPAMMHOE
OBECNEYEHUE ONA
FOPHOAOBGbIBAIOLLEW OTPACIIH

C.C. BapyuweHnko (MHctutyT npo6nem HedTn 1 rasa PAH)

B 1981 r. okoHuun reorpaduyeckuit hakynstet MY um. M.B. JlomoHocoBa. Mocne oKOHYaHUA yHUBEpPCUTETA
pa6otan B NHctutyTe dusukn 3emnun um. 0.10. Wmugra. C 1998 r. no HacToswee BpeMsi — CTapLuUil Hay4Hbli

cotpyaHuk NHctutyTa npobnem Hethtu v raza PAH. KaHanaar reonoro-mmMHepanormyeckux Hayk.

Komnanua «3CTWU MAM» npeg-
naraet WWpoKUA BbIGOP nNpo-
rPaMMHbIX CPefCTB  M3BECTHOI
reoMHhOpPMaLNOHHOW  CUCTEMbI
MapInfo (MapInfo Corp., CLLA) u
pasnnyHble cneumanu3npoBaHHble
nporpammHele npoayktel. Cpeau
HUX 3HAYUTESIbHOE MEeCTO 3aHKMa-
IOT NporpamMmHble CpPefCTBa, Npes-
Ha3HayeHHble AN ropHOA06bIBal0-
Weil npomblWwneHHocTH. B HacTos-
liee BpeMs UX CMEKTP MOMONHUACS
pycuduULMpoBaHHON Bepcuelt npo-
rpamMmHoro obecneyeHus Surpac
Vision komaHuu Surpac Minex
Group (AscTpanus).

Surpac Vision sBnsetcs Hau6o-
nee pacnpocTpaHeHHbIM MNpo-
rpaMMHbIM oGecneyeHnem B rop-
HOLOObIBalOWE NPOMbILWIEHHOC-
. Ero ocHoBoW saBnsetcs Tpex-
MepHOe MpocTpaHcTBo, paboTaTh B
KOTOPOM MOXHO Ha MHOFOYMCEH-
HbIX YpOBHAX. lpaduyecknit uH-
Tepdeiic pa3paboTaH Ha OCHOBe
A3blka Java U nossonseT obpaba-
TbIBaTb r€0NOMNYECKYI0, MapKLen-
[EPCKYI0 U WUHXEHepHYylo MHPOP-
MalWio B LBETHOM TPEXMEpPHOM
MacwTabupyemom K300paxKeHUU.
Wcnonb3ys coBpeMeHHyIo CTPYKTY-
py 06pabotku, Surpac Vision pa-
60TaeT C [aHHbIMK, CO3[AHHLIMM
npu MOMOWM [pYrux Mnporpamm
LNA ropHOAO0GbIBalOWEN oTpacau u
rc.

C nomouybto Surpac Vision mox-
HO BbINOJHATL TPEXMEPHOE MOfe-
NMpoBaHMe 06BLEKTOB CO CMOW-
HOl 060M104KOIi, 4TO no3BoAseT
reosoram u Mapkuenepam TOYHO
MHTEPNPeTUPOBATL re0NornMyecKme
30Hbl, PYAHbIE TeNa U NPOEKTUPO-

BaTb ropHble BbIpaboTKM. Surpac
Vision copepXuT nonHbIn Habop
(yHKUMIT aHan13a 1 MOfennpoBa-
HUs, NO3BONAIOWMX BOCNPOU3BO-
LNTb U3MYECKMEe MOBEPXHOCTH,
co3paBath uudposslie Tonorpadu-
yeckne mogenu (LiTM), B Tom yuc-
Ne KapKacHble TPUAHTYNALMOHHbIE
Mofenu.

B kayecTBe MCXOAHbIX JAHHbIX
MOXEeT UCMONb30BaTbCA MHOPMa-
uma B Qopmartax MO AutoCAD,
MicroStation u MapInfo. Surpac
Vision mo3Bonser co3pasarb CO6-
CTBEHHbIE MU UCMO/Ib30BaTh 6a3bl
AaHHbIX, NOLrOTOBNEHHbIE B Access
unu ODBC, KoTopble MOryT B3anMo-
peictoBatb ¢ Oracle, SQL-cepse-
pom v ap.

lpacmueckune dyHKkuUMM Surpac
Vision no3BonsioT cTpouTh paspe-
3bl, B TOM YMCIe U3 MHOTUX CEKLUIA,
W [A0T BO3MOXHOCTb MPOBOAUTH
UX WHTepnpeTauuio B LUMdpPoBOM
pexume Ha 3KpaHe MOHMTOpa.
MpoteccnoHanbHO COCTaBNEHHblE
nnaHbl, paspesbl U rpacuyeckoe
npefcTaBieHne KapoTaXHbIX AaH-
HbIX MO CKBaXWHaM ABAAKTCA
4acTblo MeTOfMKW O0TOOpaxeHus
MHGOPMALUYM ANl OTYETHOCTU Ha
BCEX CTaAWAX reoNoropasBefou-
HbIX paboT (puc. 1).

~ Mapkuweipepckue pa6oTtbi

WHTtepdeiic Surpac Vision nos-
BONAIET aBTOMATUYECKM BBOAUTH
AaHHble MapKLEeNaepCcKUX CbeMOK,
NoJy4YaeMblx C MOMOLbID 3MeK-
TPOHHbBIX TAXEOMETPOB U N1a3ePHbIX
CKaHepoB, a TaKXe 3arpyXarb B
3/IEKTPOHHbII TAXeOMeTp pesyiib-
TaTbl 06pPabOTKM faHHbIX. [aHHbIe

TpexmepHoe u306paxkeHue CKBAXUHbI
u 20pHoli BbIpabomku, Kapsepa u pyoHo20

mesia nod pasHeIMU a3umMymamu

TaKKe MOTyT ObiTb BBEfIEHbI BPYY-
HYI0 MO pe3ynbTatam CbeMKU ONTu-
YEeCKUMU TEOL0NNUTAMM.

B nporpamme npegycMmoTpeHa
06paboTKa Kak NoA3eMHbIX, TaK W
Ha3eMHbIX MapKLIeN[epCKUX n3me-
PEHUI C UX MHTErpupoBaHWeM B
TpexmepHyto cpepy (puc. 2). Mpe-
AYCMOTPEH aBTOMATUYecKWit noa-
cyeT obbemoB pabot. Umetotcs
(YHKUMM BbIYUCNIEHUA KOOPAMHAT
MapKLWenaepckux Xofi0B, Npokna-
AblBaeMbix nop 3emneir. [lpepyc-

lnax nod3eMHbIx 20pHbIX BbI-
pabomok ¢ MapKuwelidepckoli
uHgopmayueli
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Mnan paspabomku omkpsimozo Kapsepa

MOTpeHa 06paboTKa W oLeHKa pe-
3y/bTATOB N1a3epHoil CbeMKku 3a60-
eB. Surpac Vision BefieT Hayano ot
NPOrpaMMHOro nakeTta Ans Mapk-
WelfepoB, MO3TOMY COMEPMKUT
NPaKTUYeCKU BCe 3afaum, KoTopble
NPUXOANUTCA pelaTb MapKLeigepy
Ha ropHoAo6bIBalOLEM Npesnpus-
™u.

bnokosas modens, nocmpoeHHas 8

TENbHOCTb W BPEMS B3PbIBOB. Mpo-
eKT MOXeT ObiTb COBMELLEH C nia-
Hamu paspaboTku. Mpouecc 3Ha-
YMTeNbHO aBTOMATU3WpyeTCs 3a
CYeT COBMECTHOrO BbIBOAA Ha ne-
YaTb Ha OHOM NUCTe pa3Hoobpas-
HbIX BApMAHTOB MpOEKTa U crnpa-
BOYHbIX AaHHbIX. OKOHYaTeNbHBbIN
OTYeT BK/IOYAET pe3ynbTaT nog-
cyeta nosIHOTO 06beMa ropHoit
Macchbl, BECa B3pbIBYATHIX BELLECTB
M COOTHOLWEHMS MAacChl B3pbiBYa-
TOTO BeLLECTBA K MAacce ropHbIX Mo-

poA.

~ lpoeKkTupoBaHue KapLepoB K
0TBaJIOB

Surpac Vision nosBonset pa-
60TaTb B MHTEPAKTUBHOM pexuMe
C MOJenblo 3aMacoB MECTOpoXfe-
HUA U NPOEKTUPOBATb ONTUMaNb-
Hble AN 0TpabOTKM rOpHbIE Bbl-
pabotku. CKopocTb U Hapex-
HOCTb NpOeKTUpoBaHus obecne-
yuBaetcs ncnonb3loBaHueM
(YHKLUMIA TPEXMEpHOTo MOZenun-
poBaHus, cneyuanbHo paspabo-
TaHHbIX AN  MPOEKTUPOBAHUS
Kapbepos 4 oTBanos (puc. 3).
Mpu 3TOM NOCTOSHHO KOHTPOMU-
pyloTCA pasmepbl U NONOXeHUe
pamn, pasmelyeHue [OPOT, YIbl
OTKOCOB W WWPUHA YCTYMNOB Bbl-
emMku. PaboTas B MHTEPAKTUBHOM
pexume c 610KOBOW MOZenbio,
MOXHO CMpOEeKTUpOBaTb Kapbep
HEeMNOCPEACTBEHHO BOKPYr 30H

cnepytole BAONb YIOB HAKIOHA
OTKOCOB, M YCTaHABIMBATb 151 HUX
KOOPAMHATbI YCTbEB U TNYyOUHBI B
cootBetcTBuu ¢ LUTM. MapameTpsl
CKBAXWH MOryT ObiTb BBEfEHbl B
6asy AaHHbIX No OypeHuto ans
[anbHemnlwero  OKOHTypuUBaHuA
PYAHbIX TEN W NOATOTOBKE WX K J0-
Oblye.

~ bnoyHoe moaenupoBaHue

Kaxpomy 6noky npuceaumsarwT-
Cs aTpUBYTHI, OTPaXKaloLyue ero Ko-
NINYECTBEHHbIE XapaKTEPUCTUKY,
TakMe  Kak  JIUTONOTUYECKUiA
COCTaB, COAepXaHWe MoNe3HbIX
KOMMOHEHTOB W yAesbHas Macca.
MaTematuyeckas obpaboTka
ON0K-MOAeNU no3BonseT NpucBo-
WTb BNOKaM HeorpaHWYeHHoe Ko-
JINYECTBO PaACUETHbIX UMW Cneuu-
aNibHbIX XapaKTepucTuK. bnoku
Mosly4atoT pacKpacky B 3aBUCUMMO-
CTM 0T 3HauyeHus aTpubyta
(puc. 4). Busyanusauma mopenu
BO3MOXHA B COYETaHWUU C NOBEPX-
HocTblo LTM, kapkacHeiMmu moge-
NSMU PYAHbIX TEN U FOPHbIX BbIpa-
6otok. C ucnonb3osaHuem Surpac
Vision MOXHO NOAYYWUTb CTaH-
AapTHble (opMbl OTYETHOCTU 06
o6beme, Macce U coepiKaHum no-
Ne3HOT0 KOMMOHEHTa.

Surpac Vision u o2paHuyeHHas dHesHoU
nosepxHoCmbio

MuHepanu3sauuu. MNopcyet conep-

A4 I'Ipoexmposauue noA3eMHbIX
ropHbix BbIpaboToK

OyHkuum CAMP, paspaboTaH-
Hble 475 TOPHOrO fena U npegHas-
HayeHHble Ans paboThl B TpEXMEP-
HOl Cpede, NO3BOASAIOT NPOEKTHU-
poBaTb BCE KOMMOHEHTHI MOA3eM-
HOTO PYOHUKA, BKNIOYAA NMPOXOLKY
rOPU30HTaNbHBIX BbIPAOOTOK, VK-
NoHbl/pamnbl U wWwaxTbl. PyHKLKSA
AM3aiiHa B3PbIBHbIX CKBAXUH JAaeT
BO3MOXHOCTb MPOEKTUPOBATH BEe-
pa WnypoB, BU3yanbHO COMOCTaB-
NAS MX C pa3pesaMu KapKacHbIX
MoZeneil U reonornyeckummn G6ioK-
mogensimu. lonb3oBatens MOXeT
MEHATb PacnonoXeHne U OpUeHTa-
LMI0 CKBAXMH, T'YCTOTY UX CETU, TUM
W pa3mep 3apafoB, NocnefoBa-

XaHWA M TOHHAXa KaXXAoro Bbl-
eMOYHOro ycTyna MOXeT
BbINONIHATLCA B mpoliecce pabo-
Tbl. [ocne 3aBeplieHns NpoeKTU-
pOBaHUs MOryT ObiTb NONYYEHb
KONMYeCTBEHHbIe CMPABKMU MO CO-
LEPKaAHMAM U TOHHAXY ANA KaX-
poro yctyna B ¢dopmatax CSV,
HTML, PDF, RTF unu POSTSCRIPT.

~ MnaHuposaHue 6ypoBbIX U
B3pbIBHbIX paboT

Surpac Vision nossonser nna-
HMpOBaTb OypoBble U B3PbIBHbIE
paboTbl Ha OTKPbITHIX Kapbepax.
MpenycMoTpeHbl pa3HooGpasHble
Habopbl WabnoHOB, NO3BONAOWME
npoeKkTUpoBaTb  OypeHue  u
3aKnafKy 3apsagoB B BepTUKaNb-
Hble W HaKNOHHble CKBAXMWHbI.
NmeeTcs BO3MOXHOCTb MpPOEKTH-
poBaTh NOArOTOBUTENbHbIE WY,

1119002, Mocksa,
KanowwuH nep., 4
Ten/dakc: (095) 540-46-59,
241-57-32,589-11-71
E-mail: esti-m@esti-map.ru
WNHTepHeT: www.esti-map.ru

RESUME

Features of the Surpac Vision
software, Surpac Minex Group are
briefly discussed. This software is
aimed at specialists involved in
the mining industry and consists
of the analytical and design com-
ponents making it possible to
operate geological, underground
and engineering objects in the
three-dimensional space.
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GPT-7000i — JIEKTPOHHbIN
TAXEOMETP C LU®POBOW
®OTOKAMEPOW

A.H. BopoHoB (ITPUH)

B 2002 r. okoHuun reope3uyeckuii takynbter MUUTAMK no cneumanbHocT «KocMuyeckas reogesusx». B
HacToswee BpemMs — Bepywuin nuxenep 3A0 «MPUHx».

Kopnopauns Topcon (fno-
HWA), U3BecTHasa B obnacTu pas-
paboTku reoaesuyeckoro obopy-
posaHusa ¢ 1932 r., Bbinyctuna
NPUHLMUNMANBHO HOBYIO Ceputo
3NEKTPOHHbIX TaxeomeTpos GPT-
7000i (puc. 1). YHuKkanbHoit oco-
GEHHOCTbI0 3TUX NPUOOPOB ABNSA-
€TCA OCHalleHue uUx ABYMA Und-
poBbIMU hoTOKamMepamm.

/i3BecTHO, 4TO nonb3oBatens,
paboTalowWwmit C reofesnyeckum
06opyaoBaHMeM, CTapaeTcs Bbl-
6patb Npubop Hanbonee NoAXOAA-
LMii N0 TEXHUYECKUM XapaKTepuc-
TUKaM W YHKLMOHANbHOCTU AN
TeX BUJ0B paboT, KOTOpbIE COCTaB-
NAOT OCHOBHON 06beM ero fes-
TenbHOCTU. N5 Toro, Yto6bl Onpe-
LeNUTb PaLnoHaNbHOCTb MCMONb-
30BaHWA HOBOI CepuUM INEKTPOH-
HbIX TaXeOMETpOB, LieNecoobpasHo
NPOBECTU [eTa/ibHbI aHanu3 wux
KOHCTPYKTUBHBIX, TEXHUYECKUX U
NPOrpaMMHbIX 0COOEHHOCTE.

GPT-7000i co3aaH Ha OCHOBe
CEpUN 3NEKTPOHHbIX TaXeOMEeTpOB
GPT-7000. TaxeomeTpbl HOBOWA Ce-
PUM, KaK Ve FoOBOPUIOCH Bbille,
MMeloT [iBe BCTpOeHHble uudpo-
Bble (hoTOKaMepbl: KamMepy WKpo-
KoyronbHoro 0630pa, pacnojo-
KEHHYI0 Haj 00bEeKTUBOM Npu6o-
pa, U Kamepy, flatolyto U3obpaxe-
HUe B NpeAenax yrna nons 3peHus,
BCTPOEHHYIO B 3pUTENbHYIO TPYOY.

B craHpapTHylo KomnnekTa-
LMo NpMbopa BXOAUT NPOrpamm-
Hoe obecneyeHne TopSURV ans
peleHns reofe3nyeckux u cne-
LManbHbIX WHXEHEPHbIX 3apad.
Mpu pabote ¢ MO TopSURV gocra-
TOYHO NPOCTO ONepupoBaThb pa-

604YMMU NPOEKTAMM, @ TaKKe MaK-
CMManbHO yaobHO KoHbUrypupo-
BaTb npolecc paboTbl, Tak CKa-
3atb, «nog cebsx». Y nonb3osare-
715 UMEeTCs BO3MOXKHOCTb He Npo-
CTO HacTpauBaTb Takue napamet-
pbl KaK eAUHULbI U METOABI U3Me-
PEHUIA, HO W NPOBOAUTL AeTab-
Hyl0 HacTpoiiky MeHlo paboyero
NPOEKTa, BNAOTb 10 BbiNaAaoLLnX
NOAMEHIO U BbIBOJA BCEBO3MOX-
HbIX MPeAYNpPEeXAEHN Ha 3KpaH.

ConpoBoxpeHue cbeMku Lud-
pOBLIM M306paxeHuem No3Bons-
€T NMPOKOHTPONMPOBATbL yKe OT-
CHATbIE TOYKM HEMOCPEACTBEHHO
B NoJie, Tak Kak U3MEpEHHbIe TOY-
KW 0TOOpaxaloTcs Ha 3KpaHe cne-
uManbHOW MapkupoBkoin. Kpome
TOro, M3MepeHHble TOYKM MOXKHO

[ v

InekmpoHHbIl maxememp cepuu
GPT-7000i

COeANHUTb NMHUAMK. 3anuck do-
TOCHMMKOB B NaMmsTb npubopa uc-
KnoyaeT HeoOXOAUMOCTb Befe-
HUA abpuCOB BO BPEMS CbEMKMU.
Wcnonb3ys doTokamepsl, ucnon-
HUTENb MOXeT CBOGOAHO ocylie-
CTBAATb HaBeLeHWE Ha TOYKM,
61M3Kue K 3eHNTY, 6e3 Ncnonb3o-
BaHMs [AOMOJHUTENbHBIX aKCECCy-
apoB, TaKMX KaK JIOMaHble OKyNs-
pbl. bnarogaps 3Toi BO3MOXHOC-
TW, ONEpaTop NMpPOBOSUT CLEMKY
BbICOTHbIX 3A4aHMWIA, KpyTbIX rop-
HbIX CK/IOHOB, KPYMHbIX KAPbEPOB,
JaXe He CMOTps B 3pUTENbHYIO
TpyOy, a nonyyas n3obpaxeHue
HEeMnoCpefCTBEHHO C KpaHa.
[LononHutenbHo ¢ npubopom
MOXeT MOCTaBAATbCA MPOrpamMm-
Hoe obecneyeHne Field
Orientation. OHO MOXeT GbITb yC-
TAHOB/IEHO B TaxeoOMeTp W, napan-
nenbHo ¢ nporpammoit PI-3000Lite
(puc. 2), N03BOMUT NOAYYATb TPEX-
MepHble LudpoBble Mofenu mecT-
HOCTU, C NOMOLLb0 06paboTKM CTe-
PEoCKONMYEeCKoro n3o6paxeHus.
B nporpamme Field Orientation
LaHHble AN NOCTPOEHUS Tpex-
MepHOW MOZeNN MOXHO Habupatb
B VNPOLEHHOM W CTaHAAPTHOM
pexumax. B oboux cnyyasx usme-
peHUs NPOBOJATCA C TOYEK C U3-
BECTHbIMW KOOPAWHATAMMW Ha Bbl-
OpaHHbIii 06bEKT, pasnuyaetcs
AUWb MeToAMKa u3mepeHuin. B
npotecce paboTel hopMUpytOTCS
cTepeockonuyeckue u3obpaxe-
HUS W, OfLHOBPEMEHHO, NPOUCXO-
OWT 3anucb M300paxeHuint n pe-
3yNbTaTOB M3MEPEHMIA B NaMATb
npubopa. Mocne HakonneHus He-
006X0AMMbIX AaHHBIX WUX Chnegyet
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Mpumep pabomesi 8 npozpamme PI-3000Lite

3KCNopTMpoBaTh B nporpammy PI-
3000Lite, roe npoucxonut panb-
Hellwas obpaboTka ¢ nocneayto-
WMM NOCTPOEHUEM TPEXMEPHOIA
MOAENW, MpUYEM OPUEHTUpPOBA-
HUe CHUMKOB MPOWUCXOAWT aBToO-
MaTUYeCKW BHYTPU MPOTrpaMMbl
06paboTku. [lanee noab3oBaTeNb
3aaeT HyXHyto emy obnactb u3-
MepeHUil NyTemM orpaHuyeHuns no-
JIMAUHUAMU OTCHATON MOBEPXHO-
CTW, napameTpbl 06paboTKU MU...
TpexmepHas Mogenb rotosa. Cne-
AyeT OTMETUTb, YTO TOYHOCTb Mo-
CTPOEHUS TPEXMEPHBIX MOAeNei ¢
MOMOLLbIO OMUCAHHOW MeTOAMKM
cocTtasnset 3—6 cm. ITOro BNosHe
AOCTATOYHO NPU BbINONHEHUU Fe-
O[ie3UYECKUX PaboT Ha OTKPbITbIX
Kapbepax ropHbIx npesnpuaTuii, a
TaKXe Mpu CbeMKe KpyTblX rop-
HbIX CKJIOHOB W CKall.

TaxeomeTpsl cepun GPT-7000i
MMEIOT BHYTPEHHIOK OnepaLuoH-
Hyto cuctemy Windows CE, o6bem
namaTn 256 M6ailT fis XxpaHeHus
M3MepeHuit u u3obpaxeHuit. A
MCNONb30BaHWE KapT MNaMATU
Compact Flash nossonser Heo-
rPaHUYEHHO PpacWMUPATL NaMATb
npubopa: pis 3TOro AOCTAaTOYHO
nepeHecTu HabpaHHble U3Mepe-
HUA Ha KapTy NaMmaTW W Npoaon-
UTb paboTy.

bnaropaps onepauuoHHON cu-
cteme Windows CE nonb3osatens
nojiyyaeT BO3MOXHOCTb WMMMOp-

TUPOBATb M 3KCMOPTUPOBATH JaH-
Hble pasNuyHbIMU cnocobamm: ye-
pe3 nopt RS-232C, yepe3 nopt
USB, ucnonb3ysa kaptel Compact
Flash, a Takxe yepes 6ecnposoga-
Hoe coenunHeHue Bluetooth.
Mpubop ocHalleH ABYMS LBET-
HbIMW CEHCOPHbIMU AWUCTNEAMY,
4YTO NO3BONAET OCYLLECTBAATL BBOA
MHGOPMALMK He TONbKO C KNaBua-
TYpbl, HO M C 3KpaHa, MUCNofb3ys
cneunanbHoe nepo. MHTepdeic
BCTPOEHHBIX MPOrpamMMm UHTYUTUB-
HO [OCTYMNeH Nonb30BaTento, @ CX0-
XKeCTb UHTepdeiCcHOi CTPYKTYpHI
NporpamMMHOro obecneyeHus npu-
6opa C UHTepthencom 0ObIYHbIX
O0UCHBIX KOMMbIOTEPHBIX MpO-
rpamm o6neryaer ero 0CBOEHMe M
JanbHelilyto 3Kcnyaraumio.
TaxeomeTpbl cepuu GPT-7000i
MOTYT U3MepsATb PACCTOAHUA KaK
no npu3amam, Tak u B 6e3oTpaxa-
TensHoM pexume. Cnepyet oTme-
TUTb, YTO, BO-NEPBbIX, BCE NPUOO-
pel Topcon, umetowwne BO3MOXK-
HOCTb Ans paboTbl B Ge3oTpaxa-
TEeNIbHOM PEeXMUMe, OCHALeHbl TaK
Ha3blBaeMOW ABOMHOM oONTUYec-
Koii cuctemoii. HasHaueHne 3Toil
CUCTEMbI 3aKJIOYAETCA B TOM, YTO
npu paboTe No NprU3Me UCNONb3Y-
eTCA WWPOKUIA Na3epHblit Jiyy,
NO3BONAIOWMIA NONYYATb HAZex-
Hble pe3y/bTaTbl U3MEPEHUI Aaxe
B YCNOBUAX CUJIbHOIW pedpaKLmu
n TypbyneHTHocTU. Mpu paboTe B

0e30TpaXkaTeNbHOM peXuMe, Ha-
NpoTWB, UCMONb3yeTCs Y3KWIA Na-
3€pHblii NIyy, 4TO NO3BONSET M3be-
KaTb CAYYaNHLIX M3MEpeHuit Ha
uenb, 6AM3KYI0 K HYXHOM, nn6o
HaXOLALLYIOCA Nepes Hell, Hanpu-
Mep, ceTyaTble orpaxgeHus. Bo-
BTOPbIX, B [aHHbIX TaxeoMeTpax
peann3oBaH WMNYNbCHbIA METO
M3MepeHUs PacCTOfHUNA, YTO UC-
KNI0YaeT OWMOKM, BbI3BAHHbIE Ha-
NOXeHMeM curHana npu hasoBom
meTode u3mepeHuin. Hy u, Hako-
Hel, B-TPETbUX, [OCTATOYHO 60/b-
WOW AManasoH W3MepeHWs pac-
CTOAHUI 6e3 npusm — 250 M —
no3BONSET BbINONHUTL WU3Mepe-
HUA He TOJIbKO Ha Te TOYKM, pas-
MeLlleH1e 0TpaXaTens Ha KOTOpbIX
CBA3aHO C PUCKOM ANA MUCMONHU-
Tens, HO ele U Ha 3HAYUTENbHOM,
6e30nacHoOM yfaneHumn oT HUX.

Mpnbopbl OCHALLEHBI CUCTEMA-
MU BW3yaNbHOTO CTBOPOYKa3aHus,
4TO ABNAETCA 3HAYMTENbHLIM Npe-
MMyLLECTBOM NpU paboTe Mo Bbl-
HOCy Touek B HaTypy. Kpome Toro,
npuGopbI MEIOT Na3epHbIit Leney-
Ka3saTe/ib, CyLWeCTBEHHO MOBbIWa-
foLLMi1 NPOU3BOAUTENBHOCTb pabo-
Tl NPU COMPOBOXAEHWUU CTPOU-
TEeNbCTBA U paboTe B 3aKPbITbIX W
€1ab0o0CBELEHHbIX MOMEeLLEHNAX,
TaKUX KaK 3aBOACKME Liexa.

GPT-7000i moXHO uMcnonb3o-
BaTb HE TONbKO KaK TPagWLMOH-
HbI ANEKTPOHHbIN TaxeoMeTp, HO
W ANA peleHua 3ajav, rae B Ha-
cToslee BpeMs NpUMEHSAIOTCS Ha-
3eMHble Na3epHble CKaHUpytoLmne
CHUCTeMBI.

B Poccumn noctaBky 31eKTpOH-
HbIX TaxeoMeTpOB Kopnopauuu
Topcon, TexHMYeCKyYI0 NOAAEPKKY
n obyyeHue nepcoHana obecne-
ymBaet Komnanua «MPUH».

RESUME

A brief description is given for
the new electronic tacheometer
by the Topcon Corporation, Japan.
The tacheometer incorporates two
digital photocameras. The soft-
ware by the Field Orientation inte-
grated in the tacheometer togeth-
er with the PI-3000Lite software
provides for the 3D digital terrain
models.
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CEPUA CNYTHUKOB 33
BbICOKOIO PASPELLEHUA EROS

M.A. BoncyHoBckuit («CoB30HAY)

B 1990 r. okoHuMn KueBckoe BbICLIEe MHXEHEPHOE pPaaMoTeXHUYecKoe yuunuLle. Mocne OKOHYaHWA yununuwa
cnyxun B pagax BC PO. C 2000 r. pabotan B 000 «leo CnekTpymy, a ¢ 2002 r. — B ®IYMN BO «Texmawumnopt».
B 2004 r. nonyuun creneHb «MacTep [enoBOro agMUHUCTPUPOBAHMA B 0611aCTU CTpaTeruyeckoro
nnaHuposaHus» (Master of Business Administration) Bo Bcepoccuiickoit akapgemun BHewwHen Toprosan MIPuT
P®. C 2004 r. paboTaeT B koMnaHuu «CoB30HAY», B HACTOsILLEE BPEMS — 3aMeCTUTENb FreHepanbHOro AMPEKTOPa.

5 pekabps 2000 r. poccuii-
ckon paketon «Crapt-1» ¢ pansb-
HEBOCTOYHOro Kocmoppoma Ceo-
GOMHbIA HA CONHEYHO-CUMHXPOH-

06wuii Bud cnymuuka EROS A

HYI0 MONAPHYI0 OpOUTY BbLICOTOM
480 kM Obln BbiBELEH KOMMeEp-
YeCKWit CMyTHUK BbICOKOTO pas-
pewenus EROS A (puc. 1). Cnyt-
Huk EROS A npuHagnexut Kom-
naHum ImageSat International,
KoTopas SBNAETCA COBMECTHbIM
NpeAnpuATUEM  WU3PaUNbCKUX
tupm Israel Aircraft Industries u
El-Op Electro-Optics Industries
of Israel c yyacTuem HeCKoNbKMUX
€BPONeiCKUX U aMepUKaHCKNUX
WHBECTOPOB.

CnytHuk EROS A npepHasHa-
YyeH [Ans CbeMKM 3eMHOW no-
BEPXHOCTM C paspelleHnem
1,8 M B CTaHAAPTHOM pPEXUMe U
1,0 m B BbLIGOPOYHOM pexume.
OH nocTpoeH Ha 6ase uM3pauib-

CKOro CnyTHUKa BWAOBOW pas-
Benku Ofeq 3. Bec kocmuyecko-
ro annapara coctasaset 250 Kr,
WMPWUHA NONOCH 3axBaTa Kame-
pol — 12,5 kM. VimeeTcs BO3-
MOXHOCTb MONIy4YeHUs cTepeo
n3obpaxeHuit. Cbemka Bepetcs
TONbKO B MNaHXpOMaTUYECKOM
pexume. [lpoeKTHBIN  CpPOK
CNYXObl CNyTHUKA He meHee 10
net. OCHOBHble TeXHUYECKMe Xa-
PaKTepUCTUKM CNYTHUKA NpuBe-
AeHbl B Tabnuue. Mpumepsl U30-
OpaKeHUuid, NoNyYeHHbIX CO
cnytHuka EROS A, npepacrasne-
Hbl Ha puc. 2 un 3.

B 2005 r. komnaHus ImageSat
International nnaHupyet BbiBEC-
TW Ha OpPOMTY CNYTHUK HOBOrO

TexHUYeCKMEe XapaKTepPUCTUKKN cepumn cnyTHUKOB EROS

HaumeHoBaHue xapaKTepuUCTUKU EROS A
Bec, kr <250
Tun / BbicoTa op6uThI, KM ConHeyHo-

MpocTpaHcTBEHHOE pa3peleHne, M 1,8 —8 0,82 — B NaHXpoMaTnyecKom
NaHXpoMaTUyecKom pexume; 3,28 — B
pexume CMEKTPO30HANBLHOM pexume
LLinprHa nonockl CbeMKU, KM 12,5 16

Tvn ckaHMpoBaHUA

CUHXPOHHas / 480

ACUHXPOHHBI
(push broom)

EROS B
<350

ConHeyHo-
CUHXPOHHas / 600

CHHXPOHHBIN
— ACUHXPOHHbI
(push broom)

EROS C
<350
ConHeyHo-cMHXpoHHas / 600

0,7 — B NaHXpoMaTnM4yecKom
pexume; 2,8 — B
CNEeKTPO30HaNbLHOM pexume
11

CMHXPOHHBI — aCUHXPOHHbI
(push broom)

Tun ceHcopa CcCD CCD / TDI CCD / TDI ¢ BO3MOXHOCTbIO
C BO3MOXHOCTbIO CTEPEO CbeMKMU U
CTepeo CbeMKU CNeKTPO30HaNbHOM ChbEMKU
CneKTpanbHbIM [Mana3oH, HM 0,5-0,9 0,5-0,9 0,5-0,9
[vHamuyeckuin guanasoH, 6ut 11 10 10
CKopocTb Nepeaaun faHHbIx, Mout/c 70 280 455
loa 3anycka 2000 2005 (nnaHupyercs) 2007 (nnaHupyeTcs)
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nokonenus EROS B (puc. 4). Co
CNYTHWKA MOXHO OyAeT nonyyarb
1306paxKeHns C NPOCTPaHCTBEH-
HbIM pa3pelwenunem 0,82 M B naH-
XpoMaTuyeckom pexume n 3,28 M
B CMEKTPO30HaNbHOM pexume
cbemku (cMm. Tabauuy). Kocmu-
yeckuit annapart OygeT Haxo-
OUTBCA HA CONHEYHO-CUHXPOH-
HOW opbuTe c BbicoTOM 600 KM.
YcoBepleHCTBOBaHHAA Kamepa
No3BOAMUT MNofy4aTb M306paxe-
HUA [aXe B YCNOBUAX HepoCTa-
TOYHOI ocBeleHHocTU. [epuog
NOBTOPHOrO MOSABNEHUSA Haf Of-
HO W TOW e TOYKOW Ha NoBepx-
HocTu 3emnu coctaBut 15 cyTok,
0JHAKO 3@ CYeT OTK/IOHeHUs Ka-
Mepbl NEpPUOLUYHOCTb CbEMKU
nnaHUpyeTcs yBean4nTs A0 3 cy-
ToK. CnyTHUK 6GymeT umeTb BO3-
MOXHOCTb MONIlyYEeHUA CTEpeo
n306paxeHuit B4OAb TPAEKTOPUH
ABUXEHUA (TaHraxHasa crepeo-

cbeMKa). bynet yBenuyeH obbem
3aNOMMHAIOWEr0 YCTPOICTBA Ha

cnyTHuka. pepnonaraetcs, 4To
kocmuyeckmnit annapar EROS B
OyneT HaxoguTbcs Ha opoute
0Kono 6 ner.

K 2007 r. KoMmnaHus
ImageSat International nnaHu-
pyeT BbIBECTW Ha opOUTY cnyT-
Huk EROS C (puc. 5). Co cnyTHu-
Ka MOXHO GyfeT nosyyatb U306-
paXeHWUs C NPOCTPAHCTBEHHbIM
pa3pewenuem 0,7 M B nmaHxpo-
Marnyeckom pexume n 2,8 M B
CMEKTPO30HANbHOM  pexume
cbemku (cM. Tabauuy). CnyTHUK
OyaeT HaXo[MUTbCSA HA CONHEYHO-
CUHXPOHHOI 0pbUTE C BLICOTOM
600 km. [lpepgnonaraertcs, 4To
kKocmmyeckuin annapat EROS C
OyneT HaxoAnTbCs Ha opOuTe He
meHee 10 nert.

WU306paxcerue co cnymruka EROS A ¢ paspeweHnuem 1 m

6OpTy, @ TaKXKe CKOpOCTb nepe-
Aauu  [AHHbIX, 4YTO MO3BOAUT
VAYYLWUTE NPOU3BOAUTENBHOCTb

1 'anrr:nl.rl\.l.ll AEHEATE L.

lpxbep COEEIER

Mo NE IR Tk
TTpremims: GFE - -

Ttk -

P nes e
T o

[ETTR BT LR R EIEE]
¥ripeHreen

Cammegnage
— DR

Carmrunue
AErapEn

— Mrwrpumnmad

MR T

LHTENES
OARANAIGNG 5 H
TEACMETRAR

Cxema KomnoHosku cnymHuka EROS B

B Poccun oduumanbHbiMu
ANCTPUOLIOTOPAMU [aHHbIX CO
CMYTHWKA BbICOKOTO pa3peLueHus
EROS A aBnAlTCcAs KOMNaHus
«CoB3oHa» u UTL, «CkaHIKe».

CooTBeTcTBylOlWeEe cornale-
Hue Mexpay KomnaHuamu «Cos-
30HA» n ImageSat International
Obl10 noanucaHo B 2004 .

B cBow ouepemb, WUTL
«CkaHJKc» ycnewHo pa3suBaeT
nporpamMmy no npuemy LaHHbIX,
nonyyaembix co cnytHuka EROS A
Ha Tepputopuu Poccuw, peiict-
BYSl HA OCHOBE COMALIEHUSA, NoA-
MUCAHHOTO  C  KOMMNaHuei
ImageSat International 3 mapTa
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2005 r. OnepaTuBHbIii Npuem
AaHHbIX ocylecTBaseTca B Mock-
Be, MpkyTcke u Canexappe Ha 6a-
3e MNpUEeMHbIX CTaHUUA «YHU-
CkaH». Hanuuue 6opToBOro 3a-
nUChIBaKOLLETO YCTpOiCcTBa 0bec-
neyuBaeT onepaTMBHOE Nonyye-
HWe pe3yNnbTaToB CbeMKMU paiio-
HOB, He BXOAALWMX B 30HY nps-
MOW BUAMMOCTU CTaHUWUA. MUHK-
MaNbHbIA CPOK NOAAYM 3aABOK —
TpY [HA A0 AaTbl CbEMKM.

6 uiona 2005 r. ctaHumsa LeH-
Tpa npuema U 06paboTKM CnyT-
HUKoBoW uHGopmauun UTL
«CkaHIke» B MockBe npuHsana
0e3o6nauHbie  M300paXKeHUs

®pazmenm uzobpaxkeHus yesmpa Mockesl co cnymHuka EROS A

MockBbl C KoCMMYecKoro anna-
pata EROS A (puc. 6). YepHo-be-
nble M306paxeHUs € NPoOCTpaH-
CTBEHHbIM pa3pelleHnemMm 0KONo
2 M 0OXBATbIBAIOT IOXHYIO U LieHT-
panbHyto Yyactn MockBbl.

NTL «CkaH3kc» npepnaraet
JaHHble co cnytHuka EROS A no
ueHe 910 pon. 3a cueHy pasme-
pom 12,5x12,5 KM n3 apxuBa u
1500 pon. 3a cueHy npu 3aKase
HOBOW CbeMKM.

RESUME

A detailed description and char-
acteristics are given for the high
resolution space images provided
by the EROS A satellites and the
next generation EROS B and EROS C
satellites (ImageSat International
N.V.). It is marked that the timely
data reception from the EROS A
satellite is organized within Russia
at Moscow, Irkutsk and Salekhard
based on the UniScan receiving
stations by the ScanEx Company.

Komnanug «Cos3oHo» —
TOYHbIM B3MNSA HA MUAP
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ABTOMATUYECKOE NOCTPOEHME
MOJEJIN PENBEDA
C UCNONb30BAHUEM LL®C «TANTKA»

A.U. Anuunos (UMY PAH)

B 1972 r. okoHuun JleHMHrpajckoe BOEHHO-TOMOrpaduyeckoe yuuauiie. 3ateM OKOHYMI Feofe3nyecKuil
thaKkynbTeT, afbOHKTYPY M AOKTOPaHTypy BoeHHO-WHXeHepHoi akajemuu uMm. B.B. Kyibbiwesa. B
1985-1988 rr. paboTan CTapluM Hay4yHbIM COTPYAHWKOM, MpenoAaBaTeNeM, HayalbHUKOM BOEHHO-Hay4HOIA
rpynnsl BUA um. B.B. Kyii6biwesa. B 1989-1996 rr. pykoBogun uccnesoBaHUAMK B 061aCT MAaTEMATUYECKOTO
MOZENUPOBAHUA MECTHOCTU W aBTOMATUYECKOTO pelleHus 3aday B obnactu reogesun u Tonorpacdum 8 BUA um.
B.B. KyitGblweBa. B HacToswee Bpems — 3aBejylowuin 22-it  nabopatopuum «YnpaBneHue B
reoMHbopMaLumuoHHbIX cuctemax» NHcTuTyTa npobnem ynpasneHus PAH um. B.A. Tpane3HuKoBa, reHepanbHblii
pupektop HMN® «Tanka-TOB» M 3amecTutens reHepanbHoro aupekTopa HauuoHanbHoii KapTorpaduyeckoi
Koprnopauuu.

B.b. Kekenupse (HIN® «Tanka-TOB»)

B 1997 r. okoH4nn MocKOBCKMI1 Konneax reoesnn u kaptorpacum no cneLnanbHOCT «aapodoToreoaesncT».
B 2000 r. okoH4Mn ropHblii hakynsTeT MOCKOBCKOTO OTKPBLITOTO YHWBEPCUTETA MO CMeLuanbHOCTU KFOPHBIif
UHXeHep-mapkweiigep». C 2000 r. no HacToslee BpeMA — MNAAWNIA Hay4HbliA COTPYAHUK 22-i nabopaTopuu
«YnpaBneHue B reouMHoOpMaLMOHHbIX cucTeMax» WHcTuTyTa npo6nem ynpasnewus PAH, ¢ 2002 r. —

3amecTuTenb reHepansHoro aupektopa HM® «Tanka-TLB».

B umdposoit dpotorpammerpu-
yeckoi cTaHumm «Tanka» n paHee
MMEeNUCb HeKOTopble BO3MOXHOC-
TW aBTOMATMYeCKOro MOCTPOEHMSA
undposoit  mopenu penveda
(LLMP), Ho Tonbko B 2005 r. GbiNK
3aBepLleHbl paboThbl N0 OTNAAKE W
NPOU3BOACTBEHHbIM WUCMBITAHUAM
NONHOMYHKLMOHANbHOTO aBTOMa-
TMyeckoro noctpoenus LMP. B
LaHHOW CTaTbe NPUBOAMTCA OMU-
CaHWe TeXHONOrMK aBToOMaTUyec-
KOro nocTpoeHus uudposoii Mo-
Aenn penbeda MeCTHOCTM, MpaK-
TUYeckM 6e3 yyacTus onepartopa.

B HacTtoswee Bpems pasnuya-
0T cnepytowue mofenu penbeda
(puc. 1): DEM (Digital Elevation
Model) u DTM (Digital Terrain
Model). DEM npegcrasnset coboit
MOBEPXHOCTb, KOTOPAs MpOXOAuT
HaZh BCEMU 0OBEKTAMU MECTHOCTMH,
TaKUMW KaK AepeBbs, 3[aHMA W
T. A., ornbas ux. DTM sasnsetcs
NOBEPXHOCTbIO, COBMajatolen c
NOBEPXHOCTbIO 3eMNN.

TOYHOCTb MOCTPOEHUS MOAenu
penveda DEM Ha UOC «Tankay 3a-
BWCUT TONBKO OT KayecTBa UCXOA-

Hblx MaTepuanos. Ecau ncxogHole
maTtepuansl Noay4yeHsl No Npocpo-
YeHHbIM oTOoMaTepuanam, npu
apocbemMke  MUCMNONb30BANUCh
aspodoToannaparbl C HU3KUM
paspelueHunemM, nocne CKaHMpoBa-
HUA uudpoBble hoTOMaTepuansl
NOABEPIINCL CUIBHOMY CXaTHulio,
noBJeKWeMy yxyaleHue nsobpa-
XEHWA, TO BCe 3TO NpuBefeT K
CHUXEHWIO TOYHOCTW NMOCTPOEHMA
undposoi mogenu penveda Mme-
cTHOCTU. TOYHOCTb MOCTPOEHUA
LLMP TaKk:e 3aBUCUT 1 OT KayecTBa
MONYYEHHOTO U306pAXEHNs MeCT-
HocTu. Ecnn n3obpaxeHue mect-
HOCTU KOHTpPACTHOE, TO LudpoBas
Mofenb penbeda no Takomy 13o6-
paxKeHuto ByAeT CTPOMTLCA ropas-
L0 Nlyylle, YeM N0 HEKOHTPACTHO-
My (puc. 2).

ABTOMaTM4yeckoe MoCTpoeHue
mopenu penbeda DTM Bo3MOXHO
TONbKO MpPY YCNOBUU, YTO HA MeCT-
HOCTM OTCYTCTBYIOT BO3BbILIAI0-
wuecs oObeKThl, TaKME KaK JOMa,
pepesbs U T. A. Ecnu Ha mecTHoC-
TW UMeeTCs HeboNbLIOE KONUYECT-
BO BO3BbILWAIOWMUXCH OOBEKTOB, TO

Modenu penvepa DEM u DTM

nocne aBTOMaTM4eCKOro NocTpoe-
HUsA penbeda MOXKHO NMGO Bpyuy-
Hyl0 OTpefaKTUpPOBaThb [aHHble
yyacTku, 6o He CTpoUThb penbed
aBTOMATMYECKH, a [OPUCOBATL €70
Bpy4Hyto. lo3Tomy aBTOMaTuyec-
Koe nocTpoeHue penbeta Nposo-
AMTCA BHYTpU CyxeGHoi obnac-
TW, KOTOpas Ha3blBaeTcs «paMmKa
penbedar.

«Pamka pesnbeda» MoXeT ObiTb
OfHa 1 MOJTHOCTbIO 3aHMMATh MNo-
Wwaab npoekra. Takxe Takux pa-
MOK MOXET OblTb HECKONbKO, U B
3TOM CJlyyae «paMmka pesbeda»
VKa3blBAeTCA Ha Kaw[joi crepeo-
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Mpumep KoHmpacmrozo (cnesa) u HekoHmpacmuozo (cnpasa)

u3o06paxeHuli

nape. B nepsom cnydyae obnactb
BHYTPY «pamMKu penbeda» aBTomMa-
TUYECKM pa3bUBAETCA HA YYaCTKMY,

cooTBeTCcTBylOUNE OTAENIbHbIM
B
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OKHO (hyHKYUU asmomamuyecKoz20

nocmpoeHus penvegpa

cTepeonapam. Pacuet npoBogutcs
noC/AefoBaTeibHO M0  KaX[oMy
y4YacTKy C WUCNONb30BaHUEM pac-
TPOB COOTBETCTBYIOWE/ CTepeona-
pbl. Bo BTOpoM cnyyae Kaxpas
«pamKa penbeda» MOXKeT copep-
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OKHO 2paghuka «donycmumo20 OMKAOHeHUS
penibedha om NUHeUHOU UHMepnonALuUU»»

Xatb Mbo ofHy cTepeonapy (B
3TOM C/lyyae GyAyT UCMONb30BAHbI
pacTpbl 3Toil cTepeonapsl), 1160
HEeCKOo/IbKo cTepeonap (Kak B nep-
BOoM cnyyae). Mel pekomeHayem
VKa3blBaTb «PaMKU penbeda» Ans
KaXaoil CcTepeonapel, MOCKONbKY
3TO MOBLIWAET KAYecTBO aBTOMa-
TUYeCKOro NoCcTpoeHus penbeda.

Mocne Toro Kak B NpoekTe yKa-
3aHbl KPaMKW penbeda, Bbi3biBa-
eTcs (YHKUMA aBTOMATUYECKOTO
noctpoeHus penseda (puc. 3).

Pacuet penbeca MOXeT nposo-
OUTbCA KaK MO BCEM «paMKaMm
penbeda» 0fHOBPEMEHHO, TaK U Mo
3apaHee BbiGpaHHbIM. Takxke pac-
YeT MOXHO BbIMONHATL BHYTPU 0f-
HOW aKTUBHOW «paMKu penbedar.

MapameTpbl pacyeTta MoryT
ObITb OOWMMK Ha BCe paMKu UM
WHOUBMAYANbHBIMU [N KAXKAOI
pamku. Hanpumep, ecnum B OAHOM
NpPOEKTe MUMEeKTCA PaBHUHHbIE
YYACTKM U YYaCTKW CO CIIOXKHbIM
penbedom MeCTHOCTH, TO Ha paB-
HUHHBIX YyyYyacTKax paccTosiHue
MEXAY MUKETaMKU MOXHO 3HAYM-
TeIbHO YBENMYUTb NO CPABHEHMUIO
C PacCTOAHMAMU MEXAY NUKETaMM
Ha yYyaCTKax MeCTHOCTW CO CIOX-
HbIM penbedom.

Mpu aBTOMaTUYECKOM NOCTpOe-
HUKM Mofenu penbeda pe3ynbrarsl
paboTbl MOTYT COXPaHATHCA B
uucdposoit Mmatpuue penbeda.
OHM TaKKe MOryT BbITb COXpaHe-
Hbl B LMQPOBOI KapTe B BUAE
«nukeToB penbedar». «MukeTsl
penbeda» CO3[ATCA B MeCTax,
BbIOpaHHbIX nporpammoit (Tam,
rne YHKUMA Koppensauuu ycTon-
yuBa M Ko3hdUUMEHT Koppens-
UMM BblWwe), NMPUBAU3UTENBHO C
WwaroM, 3ajaHHbLIM MapameTpoM

«War ceobogHoit LLIMP no X u no
Y». Mpu pacuete uMdpoBon Mar-
puusl penbeda «lar csobogHoit
LUIMP», KOHeyHO e, He MOXeT
ObiTb MCNONb30BaAH. Mbl peKoMeH-
LyeM Npu nocTpoeHuu penbeda
MCNoNb30BaTb «MNUKETbl pebe-
tha».

Mpn aBTOMaTUYECKOM MOCTpOE-
HUM penbeda B MecTax co cnabo
BblpaXXeHHbIM penbetdom peko-
MeHJlyeTCsl MCMonb30BaTh rpatuk
«AONYCTUMOrO OTK/OHEHWUS penb-
ecta OT IMHENHON MHTepNONALUN»
(puc. 4) BmecTe cO 3HayeHueM
«paguycy.

Mpu aBTOMaTMyecKkoMm pacuyete
penbeda no pacTpam C NMOMOLYbIO
KOppensaLUMoHHbIX QYHKLWA 1 He-
KOTOpbIX METOAOB MHTEpnonALMU
penbea B KayecTBe napameTpa
MCMONb3YIOT rpaduK «[oNyCTUMO-
r0 OTK/IOHEHUA OT JINHENHOWN WH-
Tepnonauumny. fpadmk cCnyxuT gns
TOr0, 4TO6bLI ONEPATOP MOT KOHTPO-
JINPOBATb OTKNOHEHWE BbICOTbI AN
BHOBb CO3fiaBaeMbIx y3no8 LLMP ot
NOBEPXHOCTK, MOMYYEHHON C mo-
MOLbIO JIMHENHOW MHTEpNOAALMN
Nno KOHTypaM knacca «penbed».
KoHTypbl knacca «penbed» moryt
ObITb MOMYYEHbl B TOM C/ly4ae, ec-
NV Ha 3aflaHHOM y4acTKe yxe npo-
BOAMNUCH PaboTbl MO CTepeoBeK-
Topu3zauuu. ina nonyyeHns Takux
KOHTYPOB NONb30BaTe/lb MOXET
NPOBECTU OCHOBHble Oporpaduye-
CKue NuHMK. Takxe B KayecTBe Ta-
KMX KOHTYPOB MOTYT BbICTYNaTh
TOYKM  POTOrpamMMeTpMyeCcKoro
CrylieHus.

Ha puc. 5 nsobpaxeH npotunb
penveda, rae A, B,C, D, E, Fu G as-
nATCA TOYKamu penbeda, no-
CTaBNEHHbIMKU, Hanpumep, onepa-
TopoM. OcTanbHble TOYKW BblYMC-
NATCA NPOrpamMMon no rpaduky
«AONYCTUMOrO OTKNOHEHMSA OT Nn-
HENHON UHTEPNOAALMUY. 3TN TOY-
Kn 06pasytoT 30HYy (MHOMOYrofib-
HUK), B KOTOPOM NMpyW aBTOMaTnye-
CKOM NOMCKe nporpamme paspe-
WAEeTCA WMCKaTb HOBbIA npodub
penbecda. JinHusa, o603HayeHHas
oyksamu AHBJCLDNEPRFTVG, sB-
nseTca BepxHen JONYCTUMON rpa-
HULelt noncka penbeda, Bbllle KO-
TOpOM Nporpamme 3anpeLeHo 1c-
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KaTb TOYKM penbeda, a NUHUSA,
0603HayeHHas byksamu AIBKCM-
DOEQSFUWG, — HuxHen ponyctu-
MOV rpaHuLei noncka penbeda.

Jlunns ABCDEFG — nuHeitHas
uHTepnonauus penveda. JlnHum
AH n HB o6pa3oBaHbl Kak fonyc-
TUMOE OTKJIOHEHWE OT JIMHEWHOM
WHTEpNoNALMKM, 3aAaHHON Bepx-
Hell rpaHuuen rpaduka (puc. 4).
AHaNoOrM4YHoO BbLIYUCAAOTCA HUXK-
Hue rpaHuubl. [pu aToM TOUKK A 1
B paBHOMpaBHbI, T. €. paccTofHue
MeXny HumMu genutca nononam. B
NeBOi MONOBMHE CTPOUTCA rpa-
(UK OTKNOHEHUA NO yaaneHuio ot
TOYKM A, a B NpaBoii — no ypane-
HUIO OT TOYKM B.

Toukn P n R pacnonoxeHbl ot
Touek E n F, cooTBeTCTBEHHO, Ha
paccTosHUM, Nocne KOToporo oT-
KNOHEHWE CTAHOBUTCA MNOCTOSH-
HbIM, KaK OMMUCbIBANOCH BbliLlIE.

Takum oGpasom, peryaupys oT-
KNOHEHWe OT IMHeHOW NHTepno-
nAauumM rpamMKoM, MOXHO He [o-
nyckaTb, 4TOObl MporpaMma aBTo-

Aspocwesca
KoosMochosdg
Feodesugeckue pabome

Mposedenine m
sesMacycmpoiicman
OGpab

OG- O HoCM - CTE MO

O AT GO S

ﬂpuMep ucnosnb3osaHua apad)uka «aonycmumozo OMKJ/IOHeHuAa

om NuHelHoU UHMepnoaAyuUU»

MaTWYeCKN HaxoAuna fBHO JOX-
Hble pelleHWs Npu MOUCKe ToYeK
penbeda. ITo 0cobeHHO aKTyasb-
HO, €CNM Npu aBTOMATUYECKOM
co3aaHun penbeda MCNoNb3yioT-
CAl UCXOLHblE MaTepUanbl HEBbICO-
KOro KayecTsa.

TexHonorns aBTOMaTUYECKOTO
nocTpoeHns uudpoBoii mopenu
penbea MeCTHOCTM NpoBepeHa
NpwW BbINONHEHUM PALA NPOU3BOA-
CTBEHHbIX paboT. Pesynbrarthl no-
Ka3blBAKOT, YTO NoNyYeHHas Lnd-
poBas MOAeNb MeCTHOCTM N0 BCEM
napameTpam YAOBJETBOPSeET Tpe-

MO PO T 320

Cozdanue opmodiormonnanoa,

6oBaHMAM NO CO3[aHUI0 KapT
HyXHoOro Macwra6a. Mpu 3ToM
NPOU3BOAMTENLHOCTL TpyAa one-
paTopoB NOBbLIWAETCSA B NATb U 60-
nee pas.

RESUME

It is marked that the Talka dig-
ital photogrammetric station is
widely used to compile maps and
plans including DEMs creation.
The DEM creation technology is
considered in detail for the Talka
digital photogrammetric station,
version 3.3.
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OonbIT NTPUMEHEHUA NPUBOPOB
LEICA HA CAAHO-LUYILEHCKON ¢

C.C. I'yroB (CasHo-LUyweHckas MIC, Pecnybinka Xakacus)

B 1978 r. okoHuYun akyneTeT UHx)eHepHon reofesun CITA no cneuuanbHOCTU «npuknagHas reogesusy. C
1975 r. pabotan B Ikcneauumun 167 TYIK, c 1977 r. — B «KpacHosapckl3ICcTpoii» Ha CTPOMTENbCTBE 0OLEKTOB
CasHo-LyweHckon 3C, c 1995 r. — B upme SABIR B WpaHe Ha cTpoutenbcTBe nnoTuHbI «KapyH-3». C 1996 .
o HacToslee BpeMs — BepyLMI UHXEHep rpynnbl reofe3nyeckoro KoHTpos Ha CasHo-LyweHnckoii MIC.

10.B. CnupupoHoB (XakacTUCU3, AbGakaH)

C 1966 r. pabotan Ha ctpoutenbcTe CasHo-Lywenckon MIC, ¢ 1972 r. — B 3Kkcneauumsx JIeHrMAPONpPoeKTa Ha
U3bICKAHUAX M HabnofeHusx 3a ruapocoopyxeHuamu 3eickoit MC u CasHo-LlyweHckoin MC. B 1978 r.
OKOHYMA CheLuanbHble Kypchbl TeXHUKOB-Tonorpados npu JleHrnaponpoekte. C 1992 r. paboTan MHXeHepoM B
rpynne reopesunyeckoro koHtpons Ha CasHo-Lywenckon M3C. C 2003 r., nocne BbiXofa Ha MEHCUIO, U MO
HacToslee BPeMs NPUHUMAET y4acTUe B OTAESbHbIX LOrOBOPHbIX paboTax no reofe3nyeckuM HabnioaeHUaM Ha
Buntoickoit IIC-3, bypeiickoit MIC u nsbickatenbckux pabotax B ®TYM «XakacTUCK3».

leofe3nyeckue HabnofeHus
33 COCTOSIHMEM TaKOro KpynHOro
rMAPOCOOPYIKEHUS, KaK NAOTUHA
CasHo-WyweHckoit MC (puc. 1)
BE/IUCH elle CO BPEMEHU CTPOU-
TENbCTBA U NMPOJONKAIOTCA Nocse
BBOAA €ro B 3Kcnayatauuwo. B
cBA3M c GonbwuMm 06bLEMOM
HabnaeHW, BbICOKMMU TpeboBa-
HUAMW K UX TOYHOCTU U HeobXo-
AVUMOCTbIO CHUXEHWA 3aTpaTt Tpy-
[ia 1 BPEMEHU Ha BbINONIHEHUE U3-
MepeHuil HecKoNbKo NeT Hasaj
BO3HUMKNA HEobXo4uMMOCTb B 06-
HOBMEHUU WHCTPYMEHTANbHOTO
napka HOBbIMU BbICOKOTOUHBIMU U
6onee NpOM3BOAUTENbHBIMU NpU-
6opamu.

Mocne u3yyeHus npepnarae-
Moro B Poccuu reofesnyeckoro
000pYAOBAHNUS PA3NTUYHBIX KOM-
naHuin 6bian BbIOpaHbl NPUOOPLI

06wuii Bud nnomuHsi CaaHo-lywerckou r3C

npousBoacTBa Leica Geosystems
(Wseityapus). Mbl obpatuaucs B
000 «®upma I.0.K.», koTopas 60-
nee 10 neT nocTasnser o6opyao-
BaHue Leica Geosystems Ha poc-
cuiickuit poiHoK. Cneuunanuctel
KOMMaHWKM, onupasch Ha cobCT-
BEHHbI OMbIT, MOMOMMU HaM He
TONbKO BbIOpPATb HeobxoaMmoe
obopynoBaHue A BbINOJHEHNUSA
BCEro KoMmneKkca paboT, Ho 1 OKa-
3anM npodeccuoHanbHylo noj-
LEPXKKY Npu OCBOEHWU, BHeppe-
HUM U MoCnefyloWei IKcnyata-
LM 3TOro 060pyRoBaHUs ANs Ha-
GntofeHus 3a fedopmauusmMmu Ha
CasHo-Wywenckon MIC. Mo ux pe-
KoMeHpauuam 6bianm npuobperte-
Hbl:  3IEKTPOHHbLIA  TaxeoMeTp
TC2003, pBe panbHOMepHble Ha-
cagkn DI2002, nueenup NAK2,
3NEKTPOHHbLIN TaxeomeTp TC600,
nasepHsble pynetku DISTO_PRO.
Paccmotpum Gonee noapo6HoO
OnNbIT WCMOMb30BAHUSA 3TUX MpU-
60poB B TEYEHUE HECKONbKUX NET
LAA peleHns pasfnyHblX 3apay,
BO3HUMKAKOWMX NPK 3KCMAyaTaLum

CNOXHOTO  FMAPOTEXHUYECKOTO
coopyxenns — CasaHo-lyweH-
ckow MIC.

TaxeomeTp TC2003 u opHa u3
Hacagok DI2002, yctaHoBneHHas
Ha TpyOy OTe4eCcTBEHHOrO Teono-
NUTa, NPUMEHAIOTCA AAs Habnio-
LeHUil MeTofOM TpuiaTtepauuu 3a

CMelleHWeM MIOTUHBI OTHOCU-
TeNIbHO MYHKTOB NAAHOBOW OMOp-
HOW CeTW M ANA KOHTPONA nono-
eHWsA onopHoit ceTn. Bce nyHk-
Tbl 3aKpeneHbl CchnewunanbHbIMu
3Hakamu, rae obecneuymBaetcs
NpUHYAUTENbHOE LEeHTPUpPOBaHUe
npuboOpoB Ha OrosoBkKe 3HakKa
(puc. 2). Npn n3mepeHun cmelle-
HWit NAOTUHbI B CETW Tpunartepa-
LMK M3MepaeTcs OKONO LwecTuge-
CATU NUHUIR, pAnHOW Ao 1,5 KM.
[lpn oueHKe TOYHOCTM U3Mepe-
HUI1 B cBOOOAHON ceTU (Mo BHyT-
peHHeit cxogumocTy, 6e3 Koopau-
HATHBIX YCNOBUIA UCXOAHbBIX NYHK-
10B) CKO M3mepeHus CTOPOHSI
AaHHbIMK NpUBOpamMM Nosyyaetcs
0,3-0,4 mm. Ecnu BbImonHserca
npuBsAi3Ka K ONOpHON cetu (uc-
XxofHbIM nyHkTam), To CKO He-
CKONbKO yBenuyupaercs. 370
06bACHAETCA Kak ownbKamm yye-
Ta MEeTeoyC/OBUii, UMEILWMMUCS
ownbKamMn B onpeaeneHnn Koop-
AVNHAT NYHKTOB OMOPHOIA CETH, TaK
M BO3MOXHbIMU UX CMeLLeHUAMY,
BbI3BaHHbIMU JIOKaNbHOW fAedop-
Mauuen 3eMHOW MNOBEPXHOCTU
Npu HanosHeHUU U paboTe BOAO-
xpaHunuwa. Ho u B 3ToM cnyyae
CKO n3mepeHua nuHum, Kak npa-
BWUNO, He npeBblwaeT 1 MM.
Kpome Toro, Ha CasiHo-LLywweH-
ckoii [3C aneKTPOHHbI TaxeomeTp
TC2003 ycnewHo npumeHseTcs
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AN KOHTPONA reoMeTpuyecKux
napameTpoB Takux feTanei rug-
poarperatoB, KakK LWaxTa ctatopa u
nosntoca potopa. [lna onpepene-
HUA OPMbI WAXTbI CTaTopa pafu-
ycom R = 5925 MM Ha OCHOBe Mu-
HUNPU3MBbI BbIN U3rOTOBNEH OTpa-
Xarenb, KOTOPbIA MpU MNOMOLLM
MarHuMTa HagexHo dukcupyercs
Ha CTaNbHON MOBEPXHOCTH, NO3-
BONISIET ObICTPO BBINOAHUTbL MO-
CNIOMHYI0 CbEMKY CTEHOK WaXxThbl 1
noNy4YnTh abCONMOTHbIE 3HAYEHUs
paccTofHUA OTHOCUTENBHO OCK
BpalLeHuMs Bana TypOUHbI C TOYHO-
CTblo He rpybee m =+ 0,3 MM.

Mcnonb3oBaHue TC2003, Ho
V)Ke ¢ ApYrMM npucnocobneHnem
Ha 6a3e MUHMNPU3MBI, NO3BOASET
nony4utb opmy poTopa no no-
ntocam B aBCOMIOTHbIX BENMYMHAX,
a He OTHOCUTENbHbIX. PaHblie u3-
MEpPEHUsA MPOBOAMANCH CNELMaNb-
HbIM LYNOM OTHOCUTENbHO (UK-
CMPOBAHHOM TOYKM Ha cTatope C
NPOBOPOTOM POTOPA AN KAXAOMO
nontoca (Bcero ux 42), yto Tpe6o-
Bajo OrpOMHbIX 3aTpaT BpeMeHU
Mo CPaBHEHMIO C HOBBIM METOJOM.

Xopouwue pe3ynbTarbl GbN No-
NyYeHbl NpU ONpeaeneHnm n3Hoca
TOPMO3HbIX KONOAOK poTOpa Me-
TO,OM TPUTOHOMETPUYECKOrO HU-
BEJIMPOBAHUA C MCMONb30BAHUEM
TC2003 ¥ npeun3noHHOro OTpa-
xarens KoMnaHum Leica
Geosystems. CTecHeHHble ycno-
BUs, cnabas 0CBEWEHHOCTb U Ma-
noe NpOCTPAHCTBO MeXAy TOp-
MO3HbIMU KOJOKaMK U 06opyao-
BaHMEM HE MO3BONAIOT NPUMEHSATD
reoMeTpuyecKoe HUBEINPOBAHME.
TpuroHoMeTpuyeCcKoe HUBENUPO-
BaHMe KOPOTKUMM Jly4amu Npu u3-
MEPEHUU C WECTU CTAHLUA U C yr-
namu HakaoHa GIU3KUMU K ropu-
30HTY, NO3BONUNU ONPEeAenuTH
BENIMYUHY M3HOCA TOPMO3HBIX KO-
NOJOK CO CpefHel KBagpaTtuyec-
Ko owmnbkoit +0,3 mm.

MeTofOM TPUTOHOMETPUYECKO-
ro HUBENWUPOBAHUA ObINO BbINON-
HEHO WCCNefoBaHWe nepemelle-
HUI WTOKA 3NeKTPOruapaBsanyec-
koro npeo6pasosarens. [uana-
30H BEPTUKaNbLHOrO nepemelye-
HUA LWTOKA MpU M3MEHEHUW Ha-
npsxeHus ot -5 go +5 mB cocTas-

naet 5,2 mm. I3mepeHue yrnos Ha
LITOK, NPYW HaKOHe BAU3KOM K ro-
PU30HTY, BbINONHANOCL MOJHbIM
npMemMoM Ha paccTosiHuM 2,5 M ¢
WaroM M3MEHEeHWA Hanps}XeHus
1 mB. PaccToaxmne o ueHTpa wro-
Ka OblNo TWATENbHO U3MEPEHO A0
1 nocne yrnoBbix U3mepeHuii. Mpu
BbIYNCNIEHUAX MNPEBbIWEHN A OHO
NMPUHUMANOCh KaK Heu3MeHHoe
ANA KaX[Aoro W3MepeHHOro yrna
HaknoHa. [lo oueHKe TOYHOCTU
MONYYEHHbIX Pe3yibTaToB, OWM6-
KW npeBblWeHU ObIN NOJYYeHbl
He rpy6ee mh = 0,05 Mm.
Husennp NAK2 npumeHsetca
LNA onpepeneHns BepTUKaNbHbIX
nepemeLieHni NAOTUHbI U COOpY-
xeHun 3C oTHOCWUTeNbHO [ABYX
KycTOB (DyHAAMEHTaNbHbIX pene-
pOB, YAANEHHbIX OT MAOTUHBI Ha
pacctosHue okono 3 km. 06uwas
ANMHA HUBENUPHOTO X0Aa 6onee 6
KM. Mo pe3ynbratam ypaBHUBaHUA
pasHbIX  UMKNOB  U3MEepeHun
owunbKa onpeneneHns BbICOTH B
Haunbonee cnabom mecte (paiioH
MNOTUHbI) cocTaBnser 1-1,3 mm.
Ha 6ase opHoil M3 Hacapok
DI2002 cKOHCTpyMpOBaHbI 3NneBa-
TOPbI AN Nepefayn BbICOT U CBA-
3U Mexpay TMApOCTaTUYeCcKUMM
HUBENNPAaMU, PACMONOXKEHHbIMU
Ha pasHbIX TOPU30HTaX BHYTPU
NNoTUHbI. PaHee npumeHsBLnecs
3N1eBaTopbl U3 MHBApHOW MPOBO-
JIOKM NNIOX0 COXPAHANU BO BpeMe-
HU [JIMHY, KPOME TOTO, C KOMMapu-
poBaHMeM NpOBONOK UMENUCh on-
pepeneHHble TpyaHocTu. bnaroga-
ps manbim rabaputam DI2002, Ho-
Bble 3/1eBaTOPbl YAANOCh pa3Mec-

U3meperue paccmoanus
dansHomepom DI2002
Ha 3nesamope

MpuxydumesnsHoe yeHmpuposaHue
3/1eKMpPOHHO20 MaxeomMempa Ha 3HAKe

TUTb B 3aLUMTHBIX TPybax BMECTe C
npAMbIMM OTBeCaMu. 3IneBatop
BbICOT NMpeAcTaBnser coboil psg
CTONWKOB, YCTAHOBNEHHbIX Ha 0f-
HOW BepTWUKanW, HO Ha pPa3sHbIX ro-
PU30HTax C npesblleHnsAMY oT 12
no 130 M. [na obecneyeHus
CKBO3HON BWUAUMOCTU, CTONUKMU
M3roTOBNEHbl B BUAE KONbLA W
MMeIOT KOHTaKTHble TOYKU ANs
dhuKcaumn oTpaxareneit M panb-
Homepa DI2002. KoHcTpykuus
JneBatopa No3BONSET, Nepecras-
NAA fanbHOMEp 1 OTpaXaTenu, u3-
MepATb BepTUKalbHOe paccTos-
HWe CBepXy BHU3 LEIMKOM M no
4acTsM, B Pa3/IMYHbIX KOMOUHALM-
Ax (puc. 3). 3HayeHus namepeH-
HbIX PAacCTOAHWN BbIJAIOTCA Ha
JMCnnee HacafKu € TOYHOCTBIO A0
0,1 mm. Mpu obpabotke U3mepe-
HWIA Ha 3NneBaTope, Kak W BcCex
CBETOAANbHOMEPHBIX WM3MEpeHuH,
VUNUTBIBAIOTCA aTMocthepHoe AaB-
fleHne u Temnepatypa Bo3gyxa. B
KayecTBe 3KCMEpUMEHTa Ha He-
CKOJIbKMX 31eBaTopax Oblin Bbl-
NONHEHbI M3MEpeHMs BCeX BO3-
MOXHbIX KOMOMHALUIA, N CAenaHa
OLleHKa TOYHOCTM. Ha ocHOBaHuUM
pe3ynbTaToB YpaBHUBAHWA MNony-
yeHa CKO w3mepeHus nuHUK
0,1 mm. [MonpaBku Npu ypaBHMBa-
HUM pepko pocturatot 0,2 mMm.
T. e., Npu 3asABNEHHON TOYHOCTH
3aBoja wM3roToBuTENa ms =
1 MM + 1 ppm, Ha KOpPOTKKX pac-
CTOAHMAX pPeanbHO Nony4yaem ms =
40,1 MM. B npaktuyeckoit pabote
YMCNO M3OLITOYHBIX WU3MEPEHWit
YMEHbWEHO [0 MUHUMyMa, obec-
NneynBaloLLero KOHTpONb u3mepe-
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HWI. Hannune pByx AanbHomep-
HbIX HAacafloK No3BONseT BbINON-
HATb UX B3aWMHbIA METpONOrmMyec-
KWUIA KOHTPOJIb B MEXMOBEPOYHbIi
nepuog.

C nomouwbto nasepHbix pyneTok
DISTO_PRO Ha CasHo-llyweH-
ckoit [3C peweHa npo6nema aBTo-
MaTu3aluu HabngeHuit 3a ypoB-
HAMU BOAbI B BEPXHEM U HUXKHEM
Obedax y nAoTUHbI. [JuanasoH us-
mepeHuit coctasnser 10-50 M.
Pynetkn yctaHoBaeHbl cTauuo-
HAapHO B CrneuuanbHbIX MoMelle-
HWAX C MOCTOSHHOM Temnepary-
poii. Vi3mepeHue ypoBHeil npounc-
XOAMT B KONOALAX, BOLJA KOTOPbIX
COEe[IMHAGTCA C PeKOoil Unn BOAO-
XpaHunuwem. ns HafexHoro oT-
paXeHWs nasepHoro nyya no-
BEPXHOCTb BOAbI NOKPbITA TOHKUM
C/loeM NeHONNacToBOW KPOLKU.
[luckpeTHoOCTb M3MepeHuUit 3apa-
eTCA C LeHTPaNbHOro fucneryep-
CKOro MyHKTa, Kyaa no Kabenio u
nocTynaioT [aHHble WU3MepeHuii
ypoBHsA Bofbl. PaHee ucnonb3o-
BaBwuecs cuctembl ACY-2 ana
M3MepeHUs ypoBHeil obecneyu-

Ba/it TOYHOCTb M = +25 MM npu
MHOTFOYUCNEHHBIX COOAX B Npo-
Lecce usmepeHuit. Mpu usmepe-
HUSAX C MOMOLLbIO NA3EPHbIX pyne-
Tok DISTO_PRO mMbl onepatuBHO
MoJy4YaeM pe3yibTaTbl C TOYHOC-
TbIO Ha MOPSALOK BbIlLe, U KOTOPas
NPaKTUYECKN 3aBUCUT TOJIbKO OT
HEPOBHOCTM OTpaxawlei no-
BEPXHOCTMH.

Cnepyer OTMETUTb [eNCTBU-
TeNbHO BbICOKYHO HaZleXHOCTb, TOY-
HOCTb M CTabUIbHOCTL paboymx
napameTpoB BO BPEMEHU [ANis Npu-
6opos KOMNaHuu Leica
Geosystems. Kpome nonoxeHHom
€XXErogHoW MeTpoNornyeckon ar-
Tectaummn Ha CasHo-LyweHckoit
MIC BbINONHAETCA TEKYLWMWIA KOH-
TPOJb AaNbHOMEPOB NyTEM ClNYe-
HUA Ux Mexpy coboii. Tak, Bbinon-
HAA cepun (NpPaKTUYECKU OJHO-
BPEMEHHbIX) U3MepeHUit OfHUX K
TeX e JIMHUA TaxeoMeTpamu W
OaNbHOMEPHBIMU HacafiKaMu, Mex-
Ly NMoObIMKU U3 HWUX Mbl MOJyYanu
CUCTEMATUYeCKOe PacXOXfeHue B
macwrabHocT MeHee 0,5 MM Ha
1 KM paccTosiHus, B TOM yucne u

ans Taxeometpa TC600, He OTHOCA-
Lerocs K BbICOKOTOYHOW cepuut.

Ha ocHoBe npakTUyeckoro
onbita paboTbl MOXHO YTBEPXK-
JaTb, YTO C NOMoOLLblo Npu6OpPOB
Leica Geosystems BnosiHe MOXHO
BbINOHATL U3MEPEHUs C TOYHOC-
Tbl0, 3HAYUTENbHO BbIle TOW, KO-
Topas 3asBieHa PUPMON-U3roTo-
Butenem. lpu 3TOM, 3a nATbL neT
3KCnayaTayuu He GbIIO HU OfHOTO
cnyyas oTkasa npubopos.

RESUME

Monitoring of the Sayano-
Shushenskaya Water Power Plant's
dam deformations is described.
The survey is conducted with the
up-to-date electronic tacheome-
ters, ranging attachments and the
laser distance meters. In addition
their usage for controlling
hydraulic  units, transferring
heights to various levels inside
the dam and the water level con-
trol in the plant's upper and lower
pools is presented. High precision,
reliability and efficiency of the
Leica Geosystems equipment are
marked.
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TEXHOJIOTUUH

KOMNAHWUU SOKKIA — 85 JIET

A.A. YepHsaBueB («[eocTpoiin3bliCKaHUs»)

B 1986 r. okoHuun aspoctoToreonesunyeckuin pakynsrer MUNTAMK no cneumanbHoctn «aspodotoreopesns». C

1986 r. — uHeHep otaena usbickaHuit «MpomHUNnpoekT». C 1994 r. — BepywWw Uit UHXEHep 0TAeNa U3bICKAHU
npepnpuatus «Mph3x». C 1996 r. paboTaer B KOMNaHUM «[€0CTPONNU3bICKAHUAY, B HACTOSALLEE BPEMA — MNABHbIi
cneyunanucr.

Komnanusa Sokkia Co, Ltd.
(AnoHus) sasnaemcs 00HUM U3
Judepos 8 obaacmu npoussoo-
CMBA BICOKOMOYHbIX 2e00e3uYe-
CKux npubopos, UHCMpYMeHMos8
u  conymcmsylowezo  npo-
2pammHo20 obecneyeHus. [Ipo-
OYKYUA KOMNQHUU XOPpOWo u3se-
CMHA HA MUPOBOM pbiHKE U Ue-
HUMCA 30 BbICOKOE Ka4ecmso.
bonee Odecsmu nem npubopsi
Sokkia nocmasnatomca 8 Poc-
cuto. Yacmo nompebumenu 06o-
pyo00BaHUA UHMepecyrmca uc-
mopuel komnaxuu Sokkia, ee no-
JIOXeHUeM Ha MUPOBOM pbIHKe U
nepcnekmusamu pazsumus. He-
docmamok uHgopmayuu uHo20a
npusooum K B03HUKHOBEHUIO He-
J1enbix CYX08 U KOMUYHbIX cumy-
ayuli. O0uH 30KA34YUK Cepbe3Ho
YyB8epasn Hac 8 mom, Ymo Komna-
Hus Sokkia ssnsemcs «npou3so-
oumesiem 66IM0BOU MEXHUKUY...
HasepHoe, 8 cnoxusuwelica cumy-
ayuu ecme U HAWa BUHA, MAK
KaK, cocpe0omoyusuUCh Ha BaX-
HbIX npoyeccax usy4yeHus u sHeo-
peHus mexHonozuli Sokkia, Mmbi
HeonpasoaHHo Majso 2080pUU O
camou Komnaruu. llpuwno spems
ucnpasums owubky, mem 6osee
3mo ymecmHo cOenams 8 200 ee
85-nemuezo buses. mak, uc-
mopus Komnaduu Sokkia: damel,
pakmel, yugpsl.

Komnanus Sokkia Gbina obpa-
3oBaHa B 1920 r. B Tokuo (fAno-
Hus). Sokkia sBnseTtcsa crapei-
WKUM NPOU3BOJMUTENEM TEeofe3un-
yeckoro obopymosaHus B fAno-
Huu. MepBoe Ha3BaHWe, KOTOpOe
OHa Hocuna po 1992 r. 6bino
Sokkisha. B Hauane npegnpustue
CYWLeCTBOBANO KaK 4YacTHoOE U
npuHapNexano ofHOMY BNajesb-
uy. B aBrycte 1934 r. oHO 6bino

npeo6pa3oBaHO B OTKPHLITOE, a B
1943 r. — B 3aKpbITOE aKLMOHEp-
Hoe o6LecTBoO.

Ha npoTseHnn nctopum Kom-
naHWu upet pasBuTUE U paclum-
peHue nNpou3BOACTBA.

B 1963 r. komnaHua cTpouT
HOBbIW 3aBof B r. Mauyna
(Matsuda), B 1982 r. HauuHaeTcs
NpoV3BOACTBO Ha 3aBoje B I. Ma-
wupa (Mashida), B 1985 r. BBO-
LWTCA B 3KCMyaTauuio 3aBOA B T.
Auarn (Atsugi). Kpome Toro, B
1986 r. opraHusyeTca AoYepHAs
komnanusa  Pyramid  Optical
Corporation no npousBoAcTBY
pa3nuyHbix akceccyapos B CLUA, a
B KOHLe 1990-x rr. HauuHaert pa-
60Ty 3aBoj MO NPOU3BOACTBY ON-
TUYeCKUX HUBENUPOB cepumn «C» B
KHP.

Mo mepe pa3BWUTMA KOMNaHUM
€e 3HaYMMOCTb NPU3HAIT CHaya-
na B flnoHuu, a 3aTem 1 BO BCEM
Mmupe. B 1963 r. Sokkia Bnepseble
perncTpupyetca BO BTOPON Cek-
LMK, a B OKTAGpe 1989 r. nepeso-
QUTCA B nepByl0 cekuuto Tokuii-
CKoil hoHAO0BOI BUPXKY.

HecmoTps Ha TO 4TO nMpogyk-
UM KOMNaHWKM Bbina U paHee Xo-
poOLO U3BECTHA B MUPE, UMEHHO
1975 roa MOXHO cyuTaThb rofom
WMPOKOro BbIXOAA NPOAYKLMUM
Sokkia Ha mwupoBoit pbiHOK. B
3TOM Trofy OpraHusyetcs npep-
npuatue Sokkisha U.S.A., Inc.
[lanee ceTb LOYEPHUX KOMMAHMIA
cTpemuTensHo passuBaetcs. [lo-
ABNAOTCA NpeAcTaBUTENbCTBA B
Asctpanun  (1981), Espone
(1982), Kanape (1982), Benuko-
GputaHuu (1987) n 1. 4.

B Hacroswwee Bpems ceTb pac-
npocTpaHeHus npoaykuum Sokkia
OCHOBbLIBAETCS Ha WeCTu foyep-
HUX KOMMaHUAX:

— Sokkia B.V. (HupepnaHgbl)
— npepncTaBuTeNbCTBO B EBpone,
30Ha OTBETCTBEHHOCTU: EBpona v
cTpaHbl 6biBwero CCCP;

— Sokkia Korea Co, Ltd. —
npeactaButenscTBo B H0xHow Ko-
pee;

— Sokkia Surveying
Instruments Trading (Shanghai)
Co, Ltd. — npepncTaBuTeNbCTBO B
Kutae;

— Sokkia Singapore Co, Ltd.
(CuHranyp), 30Ha OTBETCTBEHHOC-
T1: HxHaa u Hro-BocTouyHas
A3uns, MoHronus, Abpuka;

— Sokkia PTY, Ltd. — npea-
CTAaBUTENbCTBO B ABCTpa/inM U
HoBoit 3enanauu;

— Sokkia Corporation, Ltd.
(CWIA), 30Ha OTBETCTBEHHOCTH:
CesepHas u HxHas Amepuka.

Kpome ToOro, npaktuyecku B
KaXXgoW pa3BWUTON CTpaHe umeeT-
Csl NpefCcTaBUTENbCTBO, AOYEpHEe
npeanpusaTMe UNU aBTOPU30BAH-
HbIA AUCTPUOBIOTOP.

OtnuynTensHon ocobeHHoC-
Toto komnaHum Sokkia sBnsetcs
TO, YTO OHA MNOJIHOCTBID COCPEefo-
TOYeHa Ha NMPOM3BOACTBE reofe-
3u4yeckoro obopynoBaHWA, npu-
yemM, WMpoYaiiluero cnekTpa.

Cpenu npuGopoB, BbiMycKae-
MbIx kKomnaHuei Sokkia, ontnuec-

Onmuyeckuli Husenup €32
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kue (puc. 1), nasepHsie (puc. 2)
M uMdpoBbIE HUBENUPBLI, 3NeK-
TPOHHbIE TEOLONANUTBI U TaxeoMeT-
pbl, OAHO- 1 AByx4acToTHoe GPS-
060opynoBaHuMe, NPOMbILWIEHHbIE
“3MepuTenbHble CUCTEMbI, TMPOC-
TaHUWK, CTEpPeoCKONbl, pa3nuny-
Hble BUAbl aKCECCyapoB W KOM-
NAEKTYIOWMX.

Bce Hayanocb B panekom
1920 r. ¢ BbINYyCKa NepBoOi mofe-
AU ABEHAALATULIIAMOBOrO On-
TMYECKOro HMBEAMpa C nepe-
KnafHoi Tpy6oi. 3HaumTeNbHOE
pas3sutue npubopHoro psaga
NPOMCXOAUT NOCNe OKOHYAHMSA
Btopoit mMupoBoin BOWHbLI. B
1950-1960-x rr. HanaxwuBaetca
BbIMYCK aBTOMATUYECKUX HUBe-
nupoB AL2 n pecaTUCEKYHAHbIX
TeoponutoB TM10, co3paetcs
AaBTOMATMYECKUN HUBEAUP CepUM
«B» B2, komneHcaTtop KOTOpPOro
MMeeT MarHUTHbIA Aemndep. B
1972 r. nosBnaeTca CeMencTBo
HOBOroO 006OpYAOBaHWA: 3NEK-
TPOHHBLIN fancHomep SDM3, na-
3epHbiii Teoponut LTS20, anek-
TPOHHbIN Teoponut DT0306 wu
OLHOCEKYHLHBIN ONTUYECKUIA Te-
opgonut TM1A.

B 1980 r. HayaT BbINYCK nep-
BOW MOLENU HOBON Cepuu danb-
HomepoB RED1A. KoHcTpykums
JanbHOMepa OKasanacb BecbMa
ypayHoi. [eope3ncTbl BbICOKO
OLEHWUNN ero HafeXHoOCTb U KOM-
NakTHOCTb. PasnuyHble mopenu
cepuun RED npoussoaunuce noutu
aBapuatb net. lNocnegHuii npen-
CTaBuTeNb  3TOr0  CEMeNncTBa
REDmini3 Bbinyckancs BNi0Th 0
2000r.

SOKKIA
LP30R

JlazepHobiii Husenup LP30A

B 1980-x rr. KOHCTPYKTOPpbI
komnanum Sokkia ynosunu TeH-
LEHLMI0 pa3BUTUS pbiHKA reofe-
3M4ecKoro obopyaoBaHus u yae-
JININ NPUCTaNbHOE BHUMaHUe CO-
30aHMI0 3NIEKTPOHHbIX TaxeoMmeT-
poB. B 1982 r. 6bina co3paHa mo-
AeNb KOMOMHWPOBAHHOTO Taxeo-
metpa SDM3E. Ha Tpy6y anek-
TPOHHOTO TeofonuTa Obin ycTa-
HOBNEeH JanbHomep. YnpasneHue
npubopamu OCYWeECTBAANOCH C
KnaBmatypbl TeofonuTa. Yxe B
1985 r. HauMHaeTcs BbINYCK Non-
HoueHHoro TaxeomeTpa SET3. A B
1989 r. BbLIXOAUT cepus UHTen-
NnekTyanbHbix Taxeometpos SET2C,
SET3C, SET4C. Hosble npubops
HE TOJIbKO BblI CHABKeHbI Nams-
TblO, HO UMenu BCTPOEHHOEe Npo-
rpammHoe obecneyeHue. [anb-
Helllee pa3BUTME MPOUCXOAUNO
yxe B 1990-e rr. MNosasnanuce BCe
HOBbIE 1 HOBble MOJENN.

[ogoM o4yepesHOro KayecTBeH-
HOro CKayka MOXHo cyutatb 2002
ron. MmeHHo Torpa KomnaHwus
Sokkia Hayana KopeHHoe 0OHOB-
NeHne nNpuGOPHOro psaga anek-
TPOHHbIX TaXeOMETPOB C UCMOAb-
30BaHWeM HOBOW AanbHOMEpPHOM
4acTH, CO3AaHHON Ha OCHOBE TeX-
Honorun RED-tech. Bnaropaps
3TON TEXHONAOrUKU TaxeoMeTpbl
Sokkia no3BonsT M3mMepaTh pac-
cTosiHusA go 350 m 6e3 oTpaxare-
N5, UCNONb3ys NPU 3TOM TOHKUA
Na3epHbIn Ayy.

€ 1990 r. KOoMNaHWA BbINyCKaET
cuctemy MONMOS — komnnekc
060pyAOBaHNSA U MPOrPaMMHOrO
obecneyeHus pns npoBefeHus
BbICOKOTOYHBIX NPOMbILWIEHHbIX
u3mepeHuin. B ee ocHose nexuT
3NeKTpoHHbIA Taxeomerp NET (c
2003 r. Bbinyckaetca MoAenb
NET1200 — pwuc. 3), umetownii
VHUKaNbHble  XapaKTepuCTUKM.
Mpubop obecneynBaeT cymmap-
HY0 TOYHOCTb OMpegeNeHuns npo-
CTPAHCTBEHHbIX KOOPAMHAT B Npe-
genax 1 MM Ha paccTosHuM [0
120 m.

Cpepu elwe He Ha3BaHHoI npo-
OVKLMU MOXHO TaKXe BblAeNnTb
GPS-o6opynoBaHue, nasepHble
HUBENUPbI, 3HAMEHUTbIE ONTHUYEC-

InekmporHsili maxeomemp NET1200 c
KoHmponnepom

ke Husenupbl Sokkia, — Bcero
NpPOCTO He NepeyncinTb.

B ycnoBuax coBpemeHHbIX
npoueccos rmobanusauum Sokkia
CMOrNa COXPaHUTb HEe3aBUCH-
MOCTb M MHAWBUAYANBHOCTb NpPO-
aykumu. Komnanus He nogaanach
BceoblleMy BesHWIO nepeHoca
npoussoacte B ro-BocTtouHyto
Asuio n Kutaii, octaBuB v paciu-
pus ero B inoHuu.

Ana npubopos Sokkia no-
npexHeMmy BepHO BbIPAXeEHUE
«Hacmoswee ANOHCKoe Kayecm-
80». [00 cBoe20 85-nemHe2o 06U-
Jles KOMNgHus B8cmpeyaem Ha
nooreme, 0cmMasasch 3AKOHOOA-
meJiem MO0 8 2e00e3UYecKoM npu-
6opocmpoeHuu.

RESUME

The company's history and the
instruments produced — from the
first model of the 12-inch optical
level with an adjustable telescope
up to intelligent electronic
tacheometers — are briefly
described. It is mentioned that
the Sokkia Company retained
independence and production
individuality despite the current
globalization processes. The com-
pany remained beyond the gener-
al tendency of transferring opto-
electronic instrument production
to the South-East Asia and China.
Instead it widened production in
Japan.
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HOBOCTU

CObbITUA

~ YyeGHO-npaKTMYeCcKas KOH-
tepeHumns «lnu CREDO B Ka-
3axcraHe» (Anma-Ata, 18-22
utona 2005 r.)

(

KPEQO-gHAITOr

KoHdepeH-
uus 6bina opra-
HuzoBaHa CIl
«Kpepo-[ina-
nor»  (MuHck,
Benopyccus) ¢
Liesiblo MHPOPMUPOBAHUA 3anHTe-
pecoBaHHbIX NoNb3oBaTenei 0 Ho-
BbIX U VXK€ UCMOJIb3YEMbIX TEXHO-
noruax CREDO. B Heit npuHanu
yyactne 200 cneumanuctos 72
NPOEKTHO-MU3bICKATENbCKUX Opra-
Hu3auunii u3 18 ropofos Kasaxcra-
Ha 1 Kbiprbi3cTaHa.

Ha koHtepeHuun 6binu npepn-
CTaBNieHbl BO3MOXHOCTW KOMMEKCa
OJ5 UHXEHEPHbIX M3bICKaHUN W
NPOEKTUPOBAHMS NPOMBILLIEHHbIX U
TPaHCMOPTHbIX 0OBEKTOB, B TOM YMC-
e C WUCMoJb30BaHUEM HOBBIX MPoO-
rpammHbix npoayktos CREDO IIT.

Ha cemuHapax no reogesnyec-
KOW TemaTuke 06CYyXAaNCs Wupo-
KWil CNeKTp BOMPOCOB, CBA3aHHbIX
C aBTOMaTM3auuei WMHXKeHepHo-
reofe3nyecknx M3biCKaHun. Yya-
CTHUKaM  [LeMOHCTPUPOBANUCD
nporpaMmHble npopyktsl CREDO
Ans 06paboTKM U MCMOb30BaAHNUSA
TOMoreofesnyeckoit MHdopma-
uuu, obbefMHEHHbE B efUHYI0
TEXHONOTUYECKYIO LIenoyKy. Takxe
paccmatpuBanach TeXHONOTUA pa-
60T Ans 3emneycTpoiicTea U dop-
MUPOBAHUA 3€MNeYCTPOUTENbHbIX
LOKYMEHTOB.

C reonorMyeckum HanpasneHu-
em komnnekca CREDO ywacTHukm
NO3HAaKOMUAUCL HAa CeMWUHapax
«CKBO3Has TexHonorus obpaboT-
KN WHXEHEepPHO-reoNormyeckux
n3bickaHuit B komnnekce CREDO»,
«06paboTka nabGopaToOpHbIX [aH-
Hbix B cucteme CREDO_GEO JIABO-
PATOPUA 2.1», «Bonpocsl aBTOMa-
TU3UPOBAHHOIO BELEHUA WHXKe-
HEpPHO-reonornyecknx GoHAOBY.
Hanbonee noppo6Ho paccmatpu-
Banacb HOBasf BEPCUA CUCTEMbI
CREDO_GEO JIABOPATOPUA 2.1 u
ee B3aMMOCBA3b C CUCTEMAMM

CREDO_GEO u CREDO_GEO KO-
JIOHKA 2.0.

KoHdepeHuns B Anma-Ate
BKJlOYaNa B cebs Tematuyeckuii
610K, NOCBSAWEHHbIA NPOEKTHbIM
paboTam ¢ ucnonb30BaHMEM Npo-
rpaMmmHbix  npoayktoB CREDO.
N3yyannuch BO3MOXKHOCTU CUCTEM
CAD_CREDO wn CREDO_MIX pns
NPOEKTUPOBAaHUS 0OBEKTOB TPAHC-
nopta U reHepanbHbIX NAaHOB, a
TaKXKe ONbIT UX UCMOJb30BAHUA B
NPOEKTHO-U3bICKATENbCKUX Opra-
HU3aLUAX.

0co6blii MHTEpEC Y4aCTHWUKOB
Bbi3BaN cemuHap «Co3gaHue unob-
POBOW MOAIENN MECTHOCTM U BbIMYCK
yepTexen Tonorpacduyeckux nna-
Hos B cucteme CREDO TOMOMAH
1.0». Ha npe3eHTtauuu cnywarenu
NO3HAKOMUNNUCL CO CTPYKTYpOii U
BUAAMU UCXOJHbIX AAHHbIX, MHTEp-
thelicom cucTeMmbl, MeTofaMK CO3Aa-
HUA LMdpPOBLIX Mofenelt penbeda u
CUTyaLWK, BO3MOXHOCTAMU CO3Aa-
HUSA W BbINYCKA YepTexen Tonorpa-
thunyeckunx nnaHoB., akcnoptom LIMM
B ApYrue cucTemsl.

B xoe obcyxpeHus nocnegHux
paspabotok CN «Kpepo-Aunanor»
paccmartpvBanach M HoBas Bepcua
CREDO TOMOMMAAH 1.01, Bbinyck
KOTOPO/ 3aniaHuMpoBaH Ha HO-
A6pb 2005 T.

Ha cemunHape «3kcnopt undpo-
BbIx Mogeneit mectHocTu B CAMP n
'MC» pacckasbiBanocb 0 HOBOWA
nporpamme CREDO KoHBepTep,
npegHa3HayeHHOM [ns 3KcnopTa
mojpeneit, co3paHHbix B CREDO
TONOMNNAH 1.0 u ppyrux nNpoayK-
Tax CREDO III, B gpyrue cucremsl.

MpesenTaunsa cuctemsl CREDO
FEHMNAH 1.0 coctosnack Ha ce-
MuHape «[llpoeKkTupoBaHue reHe-
panbHbix  nnaHos B CREDO
FEHNJIAH 1.0». Cnywatensm 6bina
npeacTaBneHa Wupokas QyHKLMo-
HanbHOCTb HOBOW CUCTEMBbI, Ae-
MOHCTPUPOBANNUCH BCe 3Tanbl pa-
6OTbI: OT 3arpy3KM faHHbIX 40 Bbl-
nycKa yepTexen.

Kpome npe3eHTaLMOHHbIX Me-
ponpuaTui Ha KOHbepeHLUKn npo-
Wwno BBOJHOE 0OYYEHME CUCTEMAM

CREDO  TOMOMJIAH 1.0 wu
CREDO_GEO NTABOPATOPUA 2.1.
WNHTepecHbIM HOBOBBEIEHMEM CTa-
fla BO3MOXHOCTb A1 Cyliateneil
CaMOCTOATENIbHO PeLaTh MpaKTu-
yeckue npumepsbl «y AOCKU» Ha
BUAY Y CBOMX KOner.

Momumo nposefeHus npepyc-
MOTPEHHBIX MEPONPUATUIA COTPYA-
Hukun ClM «Kpego-Auanor» yyact-
BOBa/NM B OTKPbLITUM TPEXYPOBHE-
BOMW TPAHCMOPTHOW pa3BA3KM, Npo-
€KT KOTOPOii 6bl1 CO3aH UHCTUTY-
ToM «Ka3npomMTpaHCNpPOeKT» ¢ uc-
nonb3oBaHuem komnnekca CREDO.
Ha mexayHapoaHoOM KoH(epeH-
ummn, nposogumonn CIM «Kpepo-
Ouanor» B 2001 r. B Mockse, 310T
MPOEKT 3aHAN 2-€ MECTO B KOHKYp-
Ce NPOM3BOACTBEHHbIX NMPOEKTOB.

«[Hu CREDO» cTanu spkum co-
ObiTEeM B npotheccuoHanbHoM
XWU3HWN NMPOEKTHO-N3bICKATENbCKMX
opraHu3aunin KasaxcraHa. HoBblii
(hopMmaT pervuoHasbHbIX Meponpu-
atuin CM «Kpepo-Auanor», nx Ha-

CbilleHHaa W CcopepxaTtenbHas
nporpamma Bbi3Banu 60MbIION UH-
Tepec cneynanuctos. llonyyeHHas
Y4acCTHUKaMKU MHGOpMaLmMs nNomo-
XKET UM B TeKyLeil paboTe ¢ umeto-
WMMUCA CUCTEMAMU KoMNnekca
CREDO III u npu dopmupoBaHum
KOMMNEKCHbIX aBTOMAaTW3UPOBaH-
HbIX TEXHONOTUI C UCMONb30BAHM-
em HoBblx cuctem CREDO III.

B 2005 r. «[iHn CREDO» npoii-
pyT B KpacHopape, CaHkr-lleTep-
6ypre u Camape (cMm. c. 56. —
lIpum. ped.).

Mpecc-penus
CN «Kpepo-Ananor»
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CAHKT-NMETEPBYPI'
s

C 27 no 25 HoRbpa 2005 2. cocmoumcs yWebHo-NparmuYeckas KoHhenaesuyus
alTHUy CREDO g Carkm -MNemepbypaes. KodghepeHuua npoiidem &

paMiay npoekma «Jqu CREDOx U Mpodoriisiim cepumn Meponpuamud

alJHy CREDO», cmapmoeaelluy & uoHe amoao 20da ¢ Janadyol Cubupl.

KoxchepeHuul «dqy CREDO» npoldym e kpynHabwiuy sopodax Focoll i
cmpad CH e 2005-2006 2a.

Mpoepamida koHdeperULd «[Jqu CREDO g Caxdkm-MMemepdypaes
SHITFOYGEM NRe3eHMauUoHHBe U 08yYanwue ceMuHanal no PaZTUHHEIM
MEXHOAOSUAM NPUMeHeHUR koManerca CREDQ, cemMuHapsl no ogMeHy
ONBITIONM ToNL30Eamenall NpoepamMMELX npodyvkmos CREDO.,

3a oduy Hedemo Bel yadagme 0 @0aMONHOCMAYX U OCO0SoHHDGITAX
npumMercHus koManexca CREDQ, npoldeme geodroe obydenue no
cucmeman CREDD TORNOMNMAH 1.0, CREDO FEHNNAH 1.0 u

CREDO GEQ MIABDPATOPHA 2.1, coweme npuobpecmis
KOMARCKIM YSobBHEY Mamepuanoa.
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eJru CREDOy apmecme ¢ nonesHol U UHmepecHos
uHGhOpMELUED NPURECY T Hesa0kgSEMYN0 MENTYI U
dpysecmasHHy amamocthepy npodeccuorans 020
OBWEHLS, CIMoME LEHLMN MOCITIORHHBIMU
YHECTMHUKEMU HELWUX Meponpusmul!
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Mampsume PERCLWLPSHHYIN UHRORMaUUND U OCMEEUIms 396Ky
Be: emomerme no men +375 (17) 281-68-83, ghaxc +375 (17) 281-68-93
e-rmail: markel@eredo-diglogue.cormn




LASERBUILD

T/ch: (095) 101-33-54
www.laserbuild.ru




OPULUMANBHbLIN
OUCTPUBLIOTOP
LEICA GEOSYSTEMS AG

CoBpemeHHOe reoge3nyeckoe
obopynoBaHue M TEXHONOMMK

Geosystems




HOBOCTU

CObbITUA

~ «Bopota B BT0-2005» oTKpbI-
Tbl AnAa KomnaHuu «leokoc-
MOC»

r'E./KOCMOGC

3a BbICOKMI NpotheccMoHanu3m
MEeHe[)XMeHTa, COOTBETCTBYIOLUM
€BpONeiCcKOMY YPOBHI, PYyKOBOS-
CTBO KOMNaHuUM «[eoKocMOC» B -
ue npe3supeHta C.P. MenbHukoBa
MPUHATO B COCTaB 3JIUTAPHOTO €B-
poneiickoro kny6a 6u3HecMeHOB
«EBponeickas nura npegnpuHMma-
Teneit XXI Beka». 06 3TOM pyKo-
BOACTBY KOMnaHuu «leokocmoc»
66110 coobuieHo B anpene 2005 r.
B cooObleHnn roBopunocs, 4to no
uTOram MpOBOAMMbIX aHANUTUYEC-
KWX MCCNEA0BAHUIA PA3NIUYHBIX OT-
pacneit npomblwneHHocT1 Poccuuy,
a TaKXKe aHann3a nokasareneii 3Ko-
HOMMYECKOTO pPOCTa PErMoHOB
«...6b110 BblsBNEHO 12 Haubonee
OMHAMUYHO PA3BUBAIOLLUXCA PEru-
oHoB Poccun u okono 250 npegp-
MPUATWUIA  Pa3NIMYHLIX OTpachei
MPOMBILWAEHHOCTU. . ..

Mo MHEHMIO Npe3uaeHTa KomMna-
Hun «leokocmoc» C.P. MenbHuko-
Ba, NePefoBbIE POCCUIICKNE TEXHO-
NIOTUU BOMXKHbI ObITb JOCTYMHbI 3a-
pybexHbiM notpebutensm. B Ha-
CToslLee BPEMSA CMELMUANUCTLI KOM-
naHuW BbiNoAHUAM bonee 10 3apy-
GexHblx npoektoB B Espone, Ad-
puke, Asun n Amepuke. [lpuyem,
nobexpatb B TeHAepax 3a pybe-
JKOM KOMMaHUM NOMOraeT BbICOKOE
KauyecTBo NMPOAYyKLMHM, KBanUdHUKa-
UMA MHXEHEepPOB U OpUTMHANbHbIE
TEXHOJIOTNYeCKMe U MPOrpaMMHble
pa3paboTku. leatenbHoCTb Komna-
HUMW HaleseHa Ha NOBbIWEHNE KOH-
KYPEHTOCNOCOOHOCTU OTEYECTBEH-
HO NPOLYKLUM 32 PYOEXOoM.

KomnaHusa «leokocmoc»
www.geokosmos.ru

~ KomnaHusa «leocTpoiunsbicka-
HUA» NpUHATa B Kny6 DISTO
L
I CM Husa «leoctpoiu-
3bICKaHMsA» Gbina

npuHaTa B kny6 DISTO. 3ToT KNyo,

18 asrycra
2005 r. Komna-

OpraHu3oBaHHbI Gupmoii Leica
Geosystems (LUBeiuapus), o6veau-
HAET KPYMHENWMX MWUPOBBLIX AMUC-

Tpu6btoTopoB npoaykuuu DISTO.
«leocTpoiu3bickaHmaA»
www.gsi2000.ru

~ HoBblli oduc KomnaHuu
LaserBuild

®
LASERBUILD

KomnaHus LaserBuild nepeexa-
na B HOBbIN ouc no agpecy: Mock-
Ba, [MocnaHHuKoB nep., A. 5, cTp. 2,
kopn. 11 (M. baymaHckas).

Laserbuild
www.laserbuild.ru

~ HoBblli  ohuc  KomnaHum
«Jlenka leocucrems»

KomnaHus

- «Jlenka Teocuc-

CLCA .55 nepeesa-

Geosystems | '@ B HOBbIiA
otduc no appe-

Bsatckas, 70 (M.

cy: Mocksa, yn.

«[AMUTpOBCKan»).

Ten: (095) 234-55-57/60, dakc:
(095) 234-25-36.

0.B. EBcTachbeB

(«Jleiika leocuctemsy)

~ Caiitbl 3apy6exHbIXx Komna-
HUIA HA PYCCKOM A3blKe

B WHTepHeT nosaBuauce canTel
3apy6exHbIX KOMNaHUil, MocTaBs-
WMKOB reofe3nyeckoro, oTo-
rpaMMeTpUYecKoro U HaBUTaLMOH-
HOro 060pyA0BaHNA U TEXHONOTUI
Ha pYCCKOM A3blKe:

— www.optech.ru;

— www.applanix.ru;

— www.riegl.ru;

— www.pentaxR300.ru;

— www.csi-wireless.ru;

— www.leica-geosystems.ru.

B.B. lpowes
(pepakuums xypHana «feonpo-

bu»)

~ 0 B3aMMOOTHOLIEHUAX MeXAY
kopnopauuei Topcon u [Ixa-
BajoM Awigkau
24 nona 2005 r. ucTeK CpoK
LeiCTBMA COrnaleHns, KoTopoe

6bl10 noanucado 25 uions 2000 r.
mexay kopnopauueii Topcon (fino-
Hua) u xasagom Awpxau. B kom-
naHuio «[MIPUH» — pernonanbHoro
AucTpubbioTopa Koprnopauun Top-
€ONn — noCTynaeT MHOXEeCTBO BO-
MPOCOB MO CYLECTBY 3TOTO0 KOH-
TpakTa. 3TM BOMpOCH ObIIM Ha-
npasneHbl B kopnopauuio Topcon,
W Ha HUX GbINKM MONyYeHbl YeTkue
ncyepnbiBalolwme OTBETHI CO CCblf-
KO/ Ha ocHOBHOWM forosop. o no-
HATHBIM MpPUYMHAM TEKCT CaMoro
[OroBOpa pasraleHunio He noane-
ut. 0TBeThl Ha 3afjaHHble BOMPO-
Cbl NPUBOAATCA HUXKeE.

>NPUH

YTo ke npousowno 24 uons
2005 r.?

VicTek cpok peiicTBusa cornawe-
Hua mexay Topcon u [hxasafom
Awwpxau, KoTopoe 6Obi1o noanuca-
Ho 25 nions 2000 r. 1 no KoTopomy
[kaBap Awpxav nate neT spnsncs
COTPYAHUKOM KomnaHuu Topcon
Positioning Systems, Inc. (CLIA). C
24 niona 2005 r. Dxasap Awpxau
6osble He ABAAETCA COTPYLHUKOM
Topcon Positioning Systems.

CywecTByiOT NU Kakue-nm6o
orpaHuyeHua pna [xasapa Auw-
AXKau Ha npojaxy 060pyaoBaHMA
nop mapkow Javad Ha Tpaguum-
OHHOM reopie3u4ecKom pbiHKe?

[xasap Awpxaun He uMeeT npaBa
npopasatb 060pyAoBaHUE NOA Map-
Koi Javad Ha TpafMUMOHHOM reofe-
314eCKOM pbIHKe B TeyeHue 7 neT ¢
MOMEHTa MOAMMCAHWA COMALIEHNS.
370 O03HaYaeT, YTo [JaHHbIA 3anpeTt
JeiictyeT o 24 uona 2007 .

Y10 xe byaer nocne 24 uviona
2007 r., Korga 3aKoOHYUTbCA Aei-
CTBME faHHOrO 3anpeTa?

Mocne 24 wiona 2007 r. [xxasap,
Awpxan He umeeT npasa npoja-
BaTb 0OOpYLOBaHWE MOA MapKOoii
Javad Ha TpafMUMOHHOM reofesu-
YeCKOM PbIHKE, ec/in B 3TOM 060py-
LOBAaHUW peanu3oBaHbl TEXHONO-
ruu, npuHagnexaume Topcon. IToT
3anpeT He WMeeT OrpaHuyeHus no
BpeMeHM W feiiCcTBYeT NOCTOAHHO.




HOBOCTH

Moxketr nu [kaBap Awpxau
MCNONb30BaTb TEXHOJIOTUU, NMPU-
Hapnexawue Topcon?

[Ixasag Awmpkan vmeer npaso
1CMoNb30BaTh NpUHaAnexalme Top-
CON TEXHOJIOMMM, HO TONIbKO B paMKax
APYruX PbIHKOB (T. €. He Ha TpaauLM-
OHHOM reofie3N4ecKOM PbIHKE).

Mo uxdopmayuu
KomnaHuu MPUH

~ MexpayHapoaHas KoHdepeH-
uuA paGoOTHMKOB MapKueil-
BEePCKUX CAYKO TOpHbIX U

prime aroup

H=EORMOUHUHHEE TEXHONHH

He(dTerasopobbiBawWUX
npeanpuaTuin «Hosble TexHo-
Nnorumn B MapKleingepum u He-
apononb3oBaHuu» (1-6 wuio-
HA 2005 1.)

KoHtepeHuns npoxopmna Ha
Tennoxope «MNasen baxos» 1 Gbina
opraHusoeaHa Cot30M MapKuueii-
pepoe  Poccuu, @epepanbHoii
cnyx6oit Poccun no akonoruyec-
KOMY, TEXHONIOTUYECKOMY U ffep-
HOMY Hap3opy U Kacdenpoi Mapk-
WwenaepcKoro aena, reogesuu u re-
OoMHOpPMaLUOHHBIX cuctem [Mepm-
CKOTO roCyLapCTBEHHOMO TeXHUye-
cKoro yHusepcuteta. Lenbio KoH-
tepeHyun 6bin 0GMEH OMbLITOM B
MCNONb30BAHUN U BHeJPEHWUU HO-
BbIX TEXHONOTMA NpPOBEAEHUSA
MapKLWegepcKkux paboT npu oceo-
€HWUN Heap W onpefaeneHune passu-
TUS NPUOPUTETHLIX HanpaBNeHWi,
peleHne KoTopbiX NO3BOAUT NOBbI-
CUTb YpOBEHb KayecTBa 1 3HaYMMO-
CTU MapKlengepckux pador.

OpraHusaTtopbl KoH(epeHLuK
CyMenu He TONbKO [aTb BO3MOX-
HOCTb BCTPETUTLCA U NOOOWATLCS B
HeoduLManbHoI 06CTaHOBKe Npo-

NPAWM TFYI
LAHEET B BHEN

theccMoHanam n cTapbiM Apy3baM,
pa3bpocaHHbIM MO TeppuUTOpUM
Poccuu v 6ankHero 3apy6exbs, HO
M B pamKax KynbTypHOW mporpam-
Mbl OTROXHYTb M HabpaTbcs Hesa-
ObiBaeMblX BrieyatneHuin (3Kckyp-
CWUU, CMNOPTUBHLIE MEPONpPUATUS,
KOHL,epThl).

Cnepyet OTMETUTb XOpOLUYIO Op-
raHu3aLuio M NPoAYMaHHOCTb KaX-
[0T0 MepOonpUATUs. Y4acTHUKU KOH-
depeHyMn npubbIBanM B pasHoe
BPEMS W pa3HbIM TPAHCMOPTOM, HO
BCe OblM BCTPEYEHDBI U Pa3MelleHbl
no katotam. OopmneHne foKymeH-
TOB U PErMCTpaLMs Y4aCTHUKOB Npo-
xopuna B pobpoxenarenbHoi 06-
CTaHOBKe, C/I0BHO obLwatotca 6aus3-
Kue Apy3bs, KOTOpble cobpanuck no-
/e [oAroit pasnyku. XoueTcs Bbipa-
3uTb G0NbLIYI0 6N1AroAapPHOCTb BCEM,
KTO OpraHu3oBan M COMPOBOXAAN
paboty koHtepeHLuH, 0cobeHHO,
3aBepyloluemy kacdeapoii MapKLei-
[EPCKOTo Aena, reofesnu u reouH-
thopMmaLmMoHHbIX cuctem lMepmckoro
[TY H0.A. KawHukosy.

l.A. MNpoHuHa
(«TeorapaHT»

PHROHOHKWE

AHMOERRA M OHHRI

A DRI EHMA
JTAHE NP BHeEQpe

| 25367, Mocxza, yn. RabpuisBckor, 0.2

TEn,: (H5) 725 44 32/3%;
dakc (095) 725 44 34
e-mall: Infodprimegroupry
WISWL DrImegroup.ru
whenwcjulckblrd g

e
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HOBOCTU

~ TexHMuecKas D3KCKypcua B
Lentp «CeBep» (CaHkT-Me-
Tepbypr, 22 uioHa 2005 r.)

OnHUM M3 LEeHTpanbHbIX COObI-
"t Ha 31-om MexpyHapogHoM
cumnosnyme no 33 pns okpyxato-
wen cpepbl (CankT-MeTepbypr, 20-
24 wioHsa 2005 r.) 6bina TexHUYec-
Kas akckypcus B LlenTp «CeBep» —
LleHTp AMCTAHLMOHHOIO 30HAMPO-
BaHusa LWITMU ApkTuuyeckoro u AH-
TapkTuyeckoro HUN (AAHUN), op-
raHnsosaHHas WTL «CkaH3kc» u
AAHUW. LenTtp «CeBep», co3paH-
HbIl [N ONepaTUBHOrO MOHUTO-
pUHFa NOASPHBIX U Cy6NONAPHLIX
obnacreit 3emnu, obnagaer 60/b-
WKWMW BO3MOXHOCTAMU [Nif opra-
HU3aLuu npuema, 06paboTky, aHa-
N13a U pacnpoCcTpaHeHUA akTyanb-
HOM CMYTHMKOBOW WH(OpMaLuM B
nHtepecax CeBepo-3anagHoro pe-
TMOHA KaK C TOYKW 3PEHUA TeXHU-
YeCKOM OCHALLEHHOCTH, TaK U Ha-
NMYUA NepcoHana, MMerLLero MHo-
ronetHuit onsitT. OH ocHaleH 060-
pynoBaHMEM W MPOrpaMMHbIM
obecneyeHnem nponssoacrtea UTL
«CkaH3Ke» s npuema v 06paboT-
KW CMYTHUKOBBIX U306paXeHU.

Bo Bpemsa 3KCKypcuu, Ha KOTO-
poN MpUCYTCTBOBANN MPaKTUYECKM
BCE YYAaCTHUKM CUMMNO3UYMa, Oblnu
nokasaHbl 060pyfoBaHMe, npo-
rpaMMHoe obecneyeHne 1 npuMepsl
OMepaTWBHOrO npuema pajnosoka-
UMOHHbIX pdaHHbix RADARSAT-1.
Kpome Toro, nepep y4acTHUKamu
3KCKYPCUM BBICTYNUAN CheLluanuc-
ol LenTpa «CeBep» u npofemMoHCT-
pUpoBanu NpakTUYecKue pelleHus
C WCNONb30BaHMEM OMEpaTUBHOM
KOCMUYeCKoi MHbopMaLum aas mo-
HUTOPMHIa Je40BOM 0OCTAHOBKM,
0nepaTuBHOrO OBHAPYKEHUs U MO-
HUTOPUHTa HeTAHBIX 3arpA3HeHN
Ha cylwe 1 Ha wenste B panoHax
[006bIYYM U TPAHCMOPTUPOBKK HEDTH
W HedTenpoayKTOB, BbIABNEHUS U
MOHWUTOPUHIA NECHbIX MOXapoB W
MHororo fp. bein npeactaBneH Ho-
BbI/l MPOrpaMMHbIi NpoayKT ScanEx
SAR Processor (SSARP), co3paHHbIi
c yvactuem cneuymnanucros WTL,
«CkaH3Kc», KoTOphIAN no3Bonser
dopmuposatb npoayktsl RADARSAT
CEOS Level 1 (cuHTe3uposaHHoe
n3obpaxeHue) u3 dainos dopmara
RADARSAT CEOS Level 0 (paavono-
KalMOHHas ronorpamma).

TexHMYecKasa 3KCKypcua cTana
XOpOLWWM AOMONHEHNEeM K BbICTaB-
Ke, KOTOpas Npoxofuna B pamKax
cumnosnyma. M3 poccuinckmx Kom-
naHuit B BbicTaBke Kpome WTL
«CKkaHIKC» npuHMMana yyacTue
KomnaHus «JATA+».

M.C. PomaH4yuKoBa
(pepakuus xypHana «feonpodu»)

~ leopesunueckas pyra Crpyse
BHeceHa B CNUCOK BCeMUPHO-
ro KyNbTypHOro Hacnepus

15 uiona 2005 r. Komuter no
BcemupHomy Hacnepuio HOHECKO
Ha 3acefaHuu B
Dypb6ane (HOx-
Has  Adpuka)
NpuHAN pele-
Hue BHecTu [eo-
Le3n4eckylo ay-
ry Crpyse B Cnu-
COK BCEMUPHOro Hacheausa Kak
00BbEKT KYNbTYpbl «BblAatoleiics
VHUBEpCanbHOM LLeHHOCTUY (pelue-
Hue N2 1187).

B Cnucke HOHECKO B HacToswee
BpeMa cofepxutca 812 BceMUpHBbIX
LeHHOCTE — MpU3HAHHbIX «YyAec
cBeTay. EfMHCTBEHHOE M3 HUX reo-
Le3MYecKoe «4yfo» — 3T0 Ayra
CrpyBe, B CBOe BpemMA M3BeCTHas
Kak «Pycckas pgyra mepupuaHar.
N3mepenune pyru Crpyse c 1816 r.
no 1855 r. oxeatuno 1/14 yacTb ok-
pyXKHOCTH 3emMnu, 1 6bin0 Hanbonee
BaXXHbIM M3MepeHnem burypsl 3em-
N1 3a npegwecrtesoBasLme 2000 net
3BOAIOLMM NOJOGHbBIX paboT. Pyko-
BOAUTENAMU ero Obiin HalK Bblfa-
lolmnecs COOTeYECTBEHHUKMU: Mpo-
theccop ¥ aKafeMuK, acTPOHOM
B.A. CtpyBe v NONKOBHMK, 3aTeM re-
Hepan-neiTeHaHT, BOEHHbIN reofe-
3uct K.W. TeHHep. i3mepeHue pyru
CtpyBe — 370 HauuOHanbHOe Ao-
ctmxeHne Poccun. Mouytn nonHo-
CTbIO OHO BbINOAHEHO POCCUICKN-

MU reofesncTaMm W acTpoHOMamu
no Tepputopuu ObiBwein Poccuit-
CKO/l MMNepun Ha CpeAcTBa, Aapo-
BaHHble MOHapxamu — BHayane
AnekcaHapom I, a, maBHbIM 06pa-
30M, Hukonaem I. Hebonblwoe no
MaclTaby 4oBeAeHNe pyccKoro us-
MepeHUs 0 apKTU4ecKoro nobepe-
xbs EBponbl npowno 4yepes cesep
CKaHaMHaBMK c 0f06peHns Kopons
LWseunn n Hopserum Ockapa I, cos-
MECTHbIMW CUNAMK LWBELCKNX, HOP-
BEXCKUX W POCCUIACKMX reopesnc-
TOB W aCTPOHOMOB.

«leope3nyeckas gyra Ctpyse» —
3TO MyNBTUMEXAYHAPOAHbIA TPaHC-
FPAHUYHDBIA NAMATHUK, Nepecekato-
wun Tepputopun 10 eBponenckux
rocynapcte. Hopserus, LBeyus,
OunnsaHans, Poccus, IctoHus, Nar-
Bus, JIntea, benopyccus, YkpanHa u
Monpaasus coBmecTHO paboTtanu Hag
namATHUKOM U B AHBape 2004 r.
npefctaBunun ero B LleHTp Bcemmp-
Horo Hacnepus HOHECKO. B ero co-
CTaB BKJIIOYEHbI 34 COXpaHUBLLINXCA
1 OTPeCTaBpMPOBAHHbBIX reofesnye-
CKMX NYHKTA, U3 KOTOPbIX [Ba HAX0-
aatca B Poccun — B ®uHcKoM 3aim-
Be Ha octpose lornaHg, B 180 KM K
3anagy ot CaHkr-letepbypra (cm.
XypHan «feonpogu». — 2004. —
Ne 5. — C. 52-54).

BreceHue «leopesnyeckon gyru
Ctpyee» B Cnucok BCeMUpPHOroO
KYNbTYPHOTO Hacnepnus OTKpbIBaeT
HOBbIi 3Tan COBMECTHOI PaboThl
reogesnctos Hopseruu, Lseuun,
Ouunanpumn, Poccum, IctoHuu, Jlat-
Buu, Jlutesl, benopyccun, YkpaunHol
u Monpgasuun. 23-25 asrycra
2005 r. B XenbCUHKYU (PuHAAHANA)
COCTOANOCh 3acefaHne MexpyHa-
POLHOTO KOOPAMHALMOHHOIO KO-
MUTeTa npefCcTaBuUTeNeil reogesu-
yeckux cnyx6 10 cTpaH, KoTopble
Tenepb COBMECTHO HeCyT OTBETCT-
BEHHOCTb 33 COXPaHHOCTb, MOHUTO-
PUHT U MCNONb30BaHWE HauWo-
HaNbHBIX MYHKTOB W BCEro NaMmsT-
HUKa B uenom. Mo nopyyeHuto une-
Ha KOMMTeTa NepBoro 3amecTuTens
pykosoanTena PockapTorpaduu
B.®. Xabaposa Poccuio Ha 3acepa-
HUKM KOMUTETa NpefCcTaBNsaN reHe-
panbHblil gupekTop ®IYMN «Aspore-
ope3ua» A.B. HOcbkesuu.

B.b. Kanutor
(Cankr-MeTepbyprckoe obuwe-
CTBO reofesuu u kaptorpacum)



HE 3AKPBIBAVTE TTA3A HA JOOEKTVBHOCTH
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HOBOCTU

~ Bblwen U3 neyatu Karanor re-
ofe3nyeckoro obopyaoBaHus
rpynnbl KomnaHuu «leoTtex-
HOJIOTUU»

Katanor BkiouaeT onucaHue u
TeXHUYECKNe XapaKTepUCTUKK: na-
3€pHbIX HAa3eMHbIX CKaHepoB, CryT-
HUKOBbIX reofie3n4ecKnx NpuemHu-
KOB, 3/IEKTPOHHbIX TaxeoMeTpOB,
3NEKTPOHHbIX TEOA0ANTOB, LUdpO-
BbIX HMBENMPOB, AaNbHOMEPOB, On-
TUYECKUX TEOAOUTOB U HUBENMPOB.

B Hem npepcTaBneHo 78 Hanme-
HOBaHMiI 06opyaoBaHNUs U Npubdo-
poB komnaHuit PENTAX (finoHus),
Topcon (AnoHus), Javad

Navigation Systems (CLUA), Leica
Geosystems (LUseityapus), Trimble
Navigation (CLIA), Nikon (fno-

UFT TP H

Hus), Sokkia (Anonus), YOM3,
J0M3, SETL (Kutait), CST (CLLA),
KOTOpPbIE MOXHO 3aKa3aTb W Npuob-
pectn B Mockee, ExarepuHbypre,
Camape n HoBocubupcke.

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

-~ Komnanua «TeKHon» Ha

MAKC-2005

Komnanua «TeKHon» Bnepsbie
yyacTBoBana B MexayHapofHOM
aBMaLMOHHO-KOCMUYECKOM Cano-
He, KoTOpbIii npoxopun 16-21 aB-
rycta 2005 r. 3a BpeMms paboTbl
aBMacanoHa CTeHA KOMNaHuW no-
ceTuno 6onee TpexcoT rocTeil u
YYaCTHUKOB BbICTaBKMU.

3HaKoMCTBO C 3KCmo3uuuen
MAKC-2005 u 6ecepbl ¢ nocetute-
NAMW CTEHAA KOMNaHUW noKasany,
4yTo ManorabapuTHas MHTerpupo-
BaHHasA HaBUrauMoHHas cucTema
«KomnaHaB-2», paspaboTaHHas
cneuuanuctamn Komnanuu «TeK-
HON» ABNAGTCA efUHCTBEHHOM
KOMMepyecKkn [OCTYMHOW MUKpO-
CKOMMYeCKO 3neKTpomMexaHuyec-
Kot cucremoir (MEMS — Micro-
ElectroMechanical System) Ha
pblHKe aBuaTexHukn Poccuum u
OnuxKHero 3apybexbs. Xapaktepu-
CTUKM CUCTEMBbI BbI3BaAW BbICOKUN

MHTEpEeC Npou3BOAUTENEN aBNALM-
OHHOro 060pyROBaAHMS.

Kak nokasana BbiCTaBKa, MMpO-
Bas TEHAEHLMUA MOBbIWEHUSA CMpo-
ca Ha 6ecnunoTHble annaparbl cTa-
HOBUTCA BAXHOW cCoOCTaBAAloWe
poccuiickoro aBmapsiHka. Mpeano-
XeHua komnaHum «TeKHon» no aB-
TOMUAOTY U CUCTEME LUCTAHLMOH-
HOro ynpasfeHus OblAK BCTPEYEHbI
C 0COObIM BHUMaAHMEM. [lOCTUIHYTBI
LOTOBOPEHHOCTU C POCCUNCKUMMY
KoMnaHuaMm o  paspaboTke
CpencTB ynpas/ieHns 6ecnunoTHbI-
MU NeTaTeNbHbIMKM annapaTaMu Ha
6ase cuCTeM, NPOU3BOAMMBIX KOM-
naHuen «TeKHony».

Kpome TOro, Ha cTeHfe AeMOH-
CTPMPOBANOCh aBTOHOMHOE MUNO-
TaXHO-HABUTALMOHHOE CPeACTBO
MHC-A, KoTopoe TaKXe BbI3BaNO
MHTEpeC NoceTuTeNeit BbICTaBKMU.

Mpecc-penus
KomnaHuu «TeKHon»

MPOrPAMMHOE OBECMEYEHUE

-~ HoBasa Bepcua LU®PC «Tanka»
3.31

LUOC «Tanka-
3.31» (HNo
«Tanka-TOB»)
noafepxueaet
paboTy c Knto-
YOM 3NEKTPOH-
HOW 3alUThl Ans

L®C «Tanka-3.3».

B Bepcuu 3.31 peannsoBaH 60-
nee HafleXHbll anroputM noucka
HECOOTBETCTBUS TOpPU3OHTaNen u
MUKETOB,  YCOBEpLIEHCTBOBAHA
(yHKLMA paccTaHoBKW GepriiTpu-
X0B, @ Takke [06aBfeHbl HOBblE
BO3MOXHOCTM:

— nepe6op 0ObEKTOB KapThl;

— WMNOPT PacTpoB c ainamu
npuessku TAB n3 MapInfo B «Tan-
Kay;

— ¢yHKUMA, no3BoNsOWAn U3
Tpex LBeToBbIX (haiinos RGB cpae-
NaTtb OLMH LBETHON (aiin;

— (yHKLMA CO3AaHNA U3 LBeT-
Horo (aina HWU3KOro paspelleHus
1 MOHOXPOMHOTO (paiina BbICOKOrO
paspelweHusa LBeTHOro aina Bbl-
COKOTO pa3pelleHns;

— yHKUMA, KOHTpONMpYoLWas
HaAW4YMe XapaKTepucTuk y oObek-
TOB;

— BO3MOXHOCTb 3aMO0JIHATH Xa-
paKTepucTukn 06beKToB No 0bpas-
Ly nocnegHero o6bekTa;

— Ha NoJNoXKe, NPy OTKPbITUM

HECKONbKUX PaCTPOB, MOXHO 06bs-
BUTb GeNblii LIBET NPO3pPaUHbIM, YTO
no3BOAAET HaKNaabiBaTb OTCKaHM-
pOBaHHble NAaHWeTbl Ha roTOBble
doTonnaHsl.
BbinyuieHa aHros3blyHas Bep-
cusa nporpammsl «Tanka».
Monb3oBatenu nporpammbl
«Tanka-3.3» MoryT ckayatb 06HOB-
NeHHble  QyHKUMKM C  caiiTa
www.talka-tdv.ru
B.b. Kekenupase
(«Tanka-TAB»)

~ Hosas Bepcua PHOTOMOD 4.0

Bepcus PHOTOMOD 4.0 («Pa-
Kypc») ABAAETCA NMpUHLMNWANb-
HbIM LWArOM B HampaBfeHWW aBTo-
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HOBOCTU

MaTU3aLMM OCHOBHbIX (OTOrpam-
MeTpUYECKMX NPOLLECCOB.

Cpepnu HOBbIX BO3MOXHOCTEN:

— aBTOMaTMyeckoe NOCTpoeHue
HaKUAHOTO MOHTAXa;

— 610K aBTOMATUyeckoit hoto-
TPUAHTYNALNY;

— noctpoeHne optooTOMO3a-
MKMW C aBTOMaTUYeCKUM CO3JaHUEM
JIMHWUIN NMOPe30B;

— MMMNOPT U WCNONb30BaHUeE

(D PAKYPC

JIMHEWHBIX U YINOBbLIX 3MEMEHTOB
BHELHEro OPMEHTUPOBAHUSA CHUM-
KOB, U3MEPEHHbIX B NoJeTe;
— noapepxka CAMP-o6bekToB
Npu CTEPEOBEKTOPU3aALUN U fip.
Bnepsbie Bepcua PHOTOMOD
4.0 OyneT npefcTaBieHa Ha 5-Mm

ObOPYAOBAHUE

~ WcnbitTanua «KomnaHae-2» u
MHC-A

B unione 2005 r. komnanua 000
«TeKHon» cosmectHo ¢ JINUN um.
M.M. TpomoBa npoBena neTHble Uc-
NbiTaHUs ManorabapuTHoON WHTEr-
PVMPOBAHHO HABWUTALMOHHOW CUC-
Tembl (MUHC) «KomnaHaB-2» u aB-
TOHOMHOFO MUIOTaXKHO-HaBUTaLM-
oHHoro cpeacTsea MHC-A.

WcneiTaHus npoBopuauch Ha
camonete flk-18T, nunoTupyemom
3aCNyXKEeHHbIM NeTYNKOM-UCMbITa-
Tenem P® WN. Kupamosbim. Mpo-

“TTHIE0 !

rpaMMoi UCnbITaHWiA, koTopas Obl-
N1a BbINOJIHEHA NOJIHOCTbIO, Npejyc-
MaTpuBanoCh MccnefoBaHue Tou-
HocTv paboTsl MUHC B pas3nunyHeix
pexumax noneta, BKoYas pas3so-
poThl C KpeHoM fo 75°% B3ner, no-
cagKky, nponajaHue curHana cnyt-
HUKOB, a TaKXXe BO3MOXHOCTb 1 be-
30MacHOCTb BbINOJHEHUA MONETOB
no MHC-A Ha pexumax obuiero ca-
MONETOBOXAEHUA. B kayecTBe 3Ta-
JIOHOB Ha 6opTy 6bIIN yCTaHOBNE-
Hbl MHepLManbHasA HaBUraLMOHHas
cuctema W42  m npuemHuK
GPS/TNIOHACC  Legacy (Javad
Navigation Systems, CLLA).

B xope ncneitaHuin noaTeEpXae-
Hbl 3asABJIEHHbIE MapaMeTpbl TOYHO-
ctn «KomnaHae-2». Bnepsble gns

MEEONA

ANTBHRLD

MeXayHapofHOM ceMUHape nofb-
3oBareneit cuctembl PHOTOMOD B
Jlateum (13-16 ceHTAbps
2005 r.). Kpome TOrO, Ha CEMUHa-
pe OymeT npeacTaBieH HOBbIN
npoaykt PHOTOMOD GeoMosaic
LNA aBTOMaTUYeCKO CLMBKM Op-
TOM306paxeHUin B eauHblil 0pTO-
tdoTtonnaH.
I.B. CanpblkuHa
(«Pakypc»)

MHTErpupoBaHHOM CUCTEMBI, MOCT-
POEHHOW Ha MUKPOMEXaHUYECKMX
[aTynKax, nofyyeHa TOYHOCTb aB-
TOHOMHOTO (MpWM WUCYE3HOBEHUM
CUTHana CMyTHUKOB) OMpefeneHus
KPeHa W TaHraxa, yLoBNeTBOpPAIO-
was Tpe6oBaHMUAM NUIOTUPOBAHUS.

MonyyeHa nonoxutenbHas net-
Hast oueHka [MHC-A u 3aknyeHue
0 LenecoobpasHoOCTU €ro MCnosb-
30BaHMsA B KadyecTse aybnupyroue-
ro MUIOTaXHO-HABUTALMOHHOTO
CPEeACTBA Ha JIEFKUX JleTaTeslbHbIX
annaparax.

MonHbI TEXHUYECKUI OTHeT 06
UCMBbITAHUAX pa3MelleH Ha caiTe
www.teknol.ru.

Mpecc-penus
KomnaHuu «TeKHon»

"TeouuEuTErPEmm "

AMHECEOT)

IIAPTHEPOE  HA




HOBOCTU

~ CepTudMKaumua 3neKTPOHHOrO
Taxeomerpa NET1200
Husa «leocTtpoii-

M3bICKaHUA» 3a-

BEpLWMIA cepTUdUKALUIO BbICOKO-
TOYHOrO 3NEKTPOHHOTO TaxeoMeTpa
NET1200 (Sokkia, AinoHus). Ha oc-
HOBAHWM MONOXKMUTENbHbIX Pe3yib-
TaToOB WCMbITAaHWIA YTBEPXKAEH TWN
INEKTPOHHbIX TaxeoMeTpoB
NET1200 (ceptucmkar N2 21256,

Homep B locpeecTpe 29652-05).
«leocTpoiusbicKaHnA»
www.gsi2000.ru

23 aBrycra
2005 r. komna-

~ FALCON II ceptucmumpoBaH B
Poccun

NAHHbIE

-~ NoanucaHo napTtHepckoe co-
rnaweHue mexxay 3A0 «Hasu-
raumoHHbIe KapTbl» 7
«DATA+»

NaV B pamKkax
"™~ | 3Toro cornaue-
= N Hua «JATA+» c
ceHTAabpSA
2005 r. Oypmer
maps npopasath Kap-
Torpacguyeckune
6a3bl faHHbIx Tele Atlas (MultiNet),
KOTOpble LWWPOKO NPUMEHSAITCA B
TpaHcnoptHeix  TUC  m  LBS
(Location-Based Services) cucre-
Max. B HacTosee Bpems JOCTYNHa
kapta MocKBbI, cOefJMHEHHas aBTo-
Tpaccoit ¢ EBponeiickoit 6asoi
naHHbix Tele Atlas yepes Monbuwy.
B 6nuxaiilwee Bpems nosBATCH
kaptbl CaHkT-MeTepbypra, Mockos-
CKOI1 0611aCTM M OCHOBHbIE MAruCT-
panu Poccum.

Komnanua «HaBuraunoHHble
KapTbl» ABNAeTCA 3KCKNIO3UBHbLIM
POCCUIICKMM NapTHEPOM KOMNAHUM
Tele Atlas (benbrus) u cneuuanu-
3MpyeTcs Ha Co3AaHun LudpoBbIX
HaBMUraLMOHHBIX KapT Ha TeppuTo-
puto Poccuun. 3Tn KapTbl MHTErpu-
pOBaHbl B MEXAYHAPOAHYIO KapTo-
rpaduyeckyto 6asy paaHHbix Tele
Atlas n copepxar peTanbHylo WH-
dopmMauni 0 [LOPOXHOW ceTw,
BKJlOYAA TOYHble CXeMbl TPaHC-
NOPTHLIX Pa3BA30K, OpraHu3auuio
LOPOXHOrO [BUXKEHUSA, afpecHyio

>NPUH

JlazepHasa KoopaMHaTHO-MU3Me-
puUTENbHAA CKaHMpYIOLWas aBuaLu-
OoHHaa cuctema FALCON II
(TopoSys, lepmaHus) ycnewHo npo-
Wwia UCMbITaHUe TUNAa CPeAcTB U3-
MmepeHus B PepepanbHOM areHTCT-
BE MO TEXHWYECKOMY peryaMpoBa-
Huo u metponorun Poccun. OHa
3apeructpupoBaHa nog Ne 21134 u
JONyleHa K NPUMEHEHUIO Ha Tep-
putopum Poccuiickoit Pepepaunn.

Ceptudumkar peiicteuteneH go 1
nionsg 2010 r.

NPUH
www.prin.ru

nHdopMaLuio, MHOrOYMCNEHHblE
00beKTHI cepBHuca.

B.b. ApoBbix

(«HaBuraumoHHble KapTbl»)

~ 3aBepLueHue NoneBoro cesoHa
KocMuyeckon cbemku 2005 r.

B cBasu c 3a-
KpbITUEM Ce30Ha
KOCMUYECKON
CbeMKkU 15 Hosb-
pa 2005 r., Kom-
naHua «CoB-
30HA» HAMOMWHAeT O NpOAoNKe-
HUKU NpUeMa 33aABOK Ha OCyLLeCTB-
NleHne HOBOW CbEMKM C KOoCMuUYec-
KMX annapatoB BbICOKOTO pa3pe-
wenus  (QUICKBIRD, IKONOS,
ORBVIEW, SPOT).

B cnyyae pa3melieHuns 3akasos
Ha HOBYIO CbeMKY A0 30 ceHTAGps
2005 r., npepocTaBnAeTca CKUAKa B
pasmepe 10% oOT AeilCTBYyIOLLErO
npanc-ancTa KOMnaHuu.

«CoB30HAY
www.sovzond.ru

~ JNIEeKTPOHHbIE KapTbl MOCKBbI
1 MoCKOBCKoI1 06s1acTu ¢ Map-
wpyTtusaumen pana GPS-HaBu-
ratopoB Garmin

B Poccuu Bnepsble ans GPS-Ha-
BMUraTopoB Garmin BbINyLeHbl 3ne-
KTPOHHble KapTbl MockBbl 1 Moc-
KOBCKOi 0611acTM C MaplpyTu3a-
unen. bnarogapa 3Tum kaptam no-
ABUJIACb BO3MOXHOCTb C MOMOLLbIO
HaBUTALMOHHbIX NpUEMHUKOB

~ PacwmpeHne rapaHTUIHOTO
CpoKa Ha npuemMHuku GPS
KomnaHum POINT

H n K
«GPScom» co-
obuwaet 06 yse-
JIMYEHNUN rapaH-
TUNHOTO CPOKa
Ha MNpUeMHWKK
Npon3BOACTBA KOMMAHUM

GPS
POINT, Inc. (KaHnapa) po 2 net ¢
MOMEHTA NOCTaBKMU.

[laHHOe npeanoxeHue pAeii-
CTByeT Ha 060pyfoOBaHue, Npu-

obpeteHHoe nocne 1 wuwons
2005 .
HNK «GPScom»

WWwW.gpscom.ru

Garmin, npoknagbiBaTb KpaTyai-
WKUA MapLpyT ¥ BbILABATb BOAMUTE-
N0 TONOCOBblE COODBLUIEHNUSA O Ha-
npaBieHun pasuxeHus. [puuem
LN HEKOTOPbIX MOAeNel NpUeMHU-
KoB Garmin ronocoBble coobLeHUs
nepefatTcs Ha PYCCKOM sA3blKe.
Komnakt-guck «[oporn Poc-
CUU», NOLFOTOBAEHHbIA KOMMNAHMEN
«HABWUKOM», copeput noapob-
HYI0 [OPOXHYIO CeTb 39 paloHHbIX
LeHTpoB MoCKOBCKOI obnactu u
MHbOPMALUIO: O PACMONOXEHUU
KPYMHbIX MarasuHOB W TOProBbIX
LLEHTPOB, a3ponopToB, aBTO3anpa-
BOK, CTAAMOHOB, 300MapKoB, No-
cros AMNC v TMBAL, uepksen un me-
yeTei, KpynHbIX 6apoB, 6oNbHUL, 1
NONUKNUHUK, GacceiiHOB, anTek,
KeNne3HOLOPOXHbIX CTaHLMIA U oC-
TAHOBOYHbIX MYyHKTOB, aBTOBOK3a-
NI0B, NoYT, Tenerpados, TeaTpoB W
KnHoTeaTpoB. loucK ocywecTsns-
€TCA No afpecam W HaUMEHOBAHMU-
AM 00beKTAM 13 6a3bl JAHHbIX.
B. LiBauko
(«HABNKOM»)



TEXHOJIOTUUH

WHTETPAJIbHbIE HABUTALLUOHHBIE

KOMNAEKChI GPS/IMU*

E.M. MepBepes («leoJINJAP»)

B 1986 r. okoHumn M3N. C 1986 no 1997 r. paboTtan UHXEHEPOM, CTApPLINM UHKEHEPOM, BEAYIIUM UHKEHEPOM,

HayanbHUkom cektopa locHUW ABuaumonHbix cuctem. C 1997 no 2002 r. — pyKOBOAWUTENbL Fpynmbl
AWUCTaHUMOHHOrO 30HAMPOBAHUS, PYKOBOAMTENb TPYMMbl HayyHO-UcciepoBatenbckux pabor 3A0 «OnTaH
Jinmuteny. C 2002 r. paboTaet B KomnaHuu «[eoKocMOC» AUPEKTOPOM MO Hay4Hoil pabote. C uionsa 2005 r. —
reHepanbHbi gupektop komnaHum «leoJINJAP». KaHauaar TexHUYeCcKux HayK.

WTak, B npepbipyliemM Homepe
Mbl OCTAaHOBMIMCb Ha 06CyKfae-
HUW TOYHOCTHbIX XapaKTepUCTMK
COBPEMEHHbIX MHTErpasbHbIX Ha-
BUraLMOHHbIX KoMnnekcos. Ha-
MOMHMM, YTO [JNf KOMMJeKca
POS/AV 510 (puc. 1) kKomnaHum
Applanix (KaHapa) TouyHoCTb on-
peneneHns nNpOCTPAHCTBEHHbBIX
KOOpPAMHAT crneunduumpyeTca Ha
yposHe 5-30 cM, a yroBbIX KOOP-
AWHAT, T. €. YINOB KPeHa, TaHraxa
M Kypca B aBWALMOHHOW TepMu-
HoMormMu (UK, YTO TO XKe CaMoe,
(hoTOrpaMMeTpUYECKUX YIMOB @,
@, X) — Ha yposHe 0,005-0,0080.

UHmezpanehsili HasuzayuoHHsIl GPS/IMU
komnnexc POS/AV 510 komnanuu Applanix

Henb3s He OTMETUTb, YTO TOY-
HOCTb ONpefeneHns NpoCTPaHCT-
BEHHbIX KOOPAMHAT, obecneymnsa-
emas komnnekcom POS/AV, 6nus-
Ka K CBOEMY TeopeTuyecKomy
npegeny. B [1] ytBepxpaaercs,
YTO ANA KMHematuyeckux GPS-us-
MEepeHWUin npeaenbHo AO0CTUHKM-
Masi TOYHOCTb (ha30BbIX U3Mepe-
HUI cocTaBnset 1/4-1/5 AnuHbI

* Mpoponxkenune. Hayano B Ne 3-2005.

BOJIHbI Hecylero konebauus. C
VYETOM TOTO, YTO A/IMHA BOJIHbI
konebaHus L1 coctaenset 19 cm,
Mbl KaK pa3 nofly4aem oKoso 5 cm,
eCTecTBeHHO, A Haubonee 6na-
rONpUATHOrO pacnonoXxeHus
cnyTHUKoB GPS.

Y10 Kacaetcs TOYHOCTM onpe-
LeNleHus YrnoBbIX KOOPAMHAT, TO
nx yRoOHO NpeAcTaBAATb He B
rpagycax, a B paguaHax. Jlerko
NpoBEPUTb, 4YTO NpPUBEAEHHblE
BbILUE 3HAYEHUSA YINOBOI TOYHOC-
TW NPUMEPHO COOTBETCTBYIOT 3HA-
yeHuto 10~ pap. YpobctBo MUC-
nosb30BaHMA PagnaHHON Mepbl B
3TOM cllyyae 0OBACHAETCA TeM,
YTO NpU aBUALMOHHBIX MeTofax
CbeMKM olWwubKa onpepeneHus
WTOTOBLIX MJIAHOBbIX KOOpAMHAT
Ha3eMHOro obbeKTa AxY, Bbi3BaH-
Has [aHHOW OWMWOKON YrnoBbIX
koopauHat POS/AV, Bbipaxaetcs
npocToit hopmynon:

Axy = 10° x H,
roe H — BbicoTa cbemKkM.

WHbIMM cnoBamu, ecnu usme-
peHHble cuctemoir POS/AV nu-
HellHble W yrnoBble MapaMmeTpsl
NPUHATL B KAyecTBE 3/EMEHTOB
BHELWHero OpPUEHTUPOBAHUS
a3podoToCHMMKA UK Habopa fa-
3epHO-TIOKALMOHHbIX AAHHbIX, TO
MOXHO PacCYMTbIBATh, YTO OLING-
Ka onpeAeneHns NaaHoBbIX KOOp-
AMHAT N0 TAaKUM LaHHbIM COCTABUT
okono 0,00001 oT BbICOTbI CbEM-
Ku, T.e.5cmnpu H=500m, 10 cm
npu H=1000 M 1 1. f.

Te, KTO 3HaKOM C TpagULMOH-
HbIMW  (DOTOrpPaMMeTPUYECKUMY

MeTOAaMU B3aUMHOTO0 1 abconioT-
HOr0 OpWeHTUpOBaHMA a3spodo-
TOCHWMKOB, COMACATCA, 4TO TOY-
HocTb 107 pag Ana yroBsbIX 3fe-
MEeHTOB BHELIHEro OpUeHTUpPOBa-
HUA GoJnee YeM [OCTONHOE 3Haye-
Hue. B onpepeneHHbix cayyasx
3HAYeHWA YINOBbIX NapaMeTpoB C
TakUM YPOBHEM TOYHOCTU MOXHO
MCNoNb30BaTh 8 Ka4Yecmse OKOH-
yamesibHblx, M. e. He mpedyrLux
HUKAKoU KoppeKyuu npu Bblinon-
HEHUM NpoLefyp reono3uuupo-
BaHMA Pa3NMYHbIX BMIOB a3po-
CbeMOYHBIX [JaHHbIX (npexae
BCEro, KOHEeYHo, Na3epHo-/oKa-
LMOHHBIX 1 UMdPOBLIX a3podoTo-
rpatduyecknx). [oBOpPAT Takxe,
4TO AaHHble COBPEMEHHbIX UHTer-
pasibHbIX HABUTALMOHHBIX CUCTEM
LOCTUIAU pomozpammempuyec-
Ko20 yposHA mo4Hocmu. Mocnep-
Hee yTBepX[eHWe BbipaxaeT TO
006CTOATENbCTBO, YTO XOTA Cpef-
CTBa ONpefeNeHuns BCex napameT-
POB MOJOXEHUA W YINOBOI OpU-
€HTaLWK B NPOCTPaHCTBE ABUXKY-
WMUxcsA nnatopm aKTUBHO Npu-
MEHAIOTCA Ha NMpaKTUKe yKe faB-
HO (Hanpumep, B KypCoBOIi cUCTe-
Me Nt060ro feTaTeNbHOro annapa-
Ta), TONbKO Ceityac MmosBUAUCH
CUCTEMbI, YPOBEHb TOYHOCTM Bbl-
XOAHbIX AAHHbIX KOTOPbIX MO3BO-
nAeT pewatb KapTorpaduueckue
W reofe3nyeckue, a He TONbKO
MU0TaXHO-HABUTALMOHHbIE 3a-
pauu.

Tenepb MOXHO oOMpeAenuTb
NOHATUE cuUCmeMbl NPAMO20 2€0-
No3UYUOHUPOBAHUSA, KOTOPOE Ya-



TEXHOJIOTUU

CTO MCnonb3yeTcs Ans 0603Hayve-
HUA uHTerpanbHeix GPS/IMU-
KOMMJIEKCOB, KOTAA peyb UAeT 06
UX reofie3n4eckom unu asporeo-
Le31M4ecKoM npumeHeHusx. Hau-
Gonee npumeyaTeneH TEPMUH
«npAMoeo», NOCKONKY TEepMUH
«2e0Nn03UYUOHUPOBAHUE» W €ro
CBA3b C HaBurauuen noppo6HoO
obcyxpanuce B MepBOM 4acTu
cTatbu. WTak, npegnaraemsiin me-
TOJ, reono3nLMOHUPOBAHMUA ABNSA-
eTCA NpAMbIM, NMpeXpae BCero, B
CPaBHEHWMU CO CTaH[ApTHON ¢o-
TOrpamMmMeTpuyeckon npouenypon
reono3nuMoHnpoBaHms aspodo-
TOCHMMKOB, KOTOpas, KaK U3BecT-
HO, BKJIIOYAET crepylowmnit Habop
onepawuii: BblAeNneHne Ha3eMHbIX
OMO3HAKOB U OmpefeneHune ux re-
0[le3UYECKUX KOOPAMHAT, onpe-
JeneHne CBA3YIOWNX TOYEK Ha
CTepeonapax, pa3BuTue U ypas-
HMBaHWe (OTOTPUAHTYNALMNOH-
HO ceTu, co3paHue cBOOOAHOIA
MOJeNn U ee MaclwTabupoBaHue.
T. e. npu TpafMLUMOHHOM Noaxone
ob6Lwas 3agavya reonosnLMoHMpo-
BaHMA pellaeTcs 3a CYyeT noche-
LO0BaTeNbHON peanu3saymu
HECKONbKUX  TEXHONOrNYeCKnx
npoueayp, Kaxpas M3 KOTOpbIX
LOCTaTo4HO Tpypoemka. Cnepyet
TaKXXe OTMETUTb, YTO XOTH COBpe-
MeHHble oTorpammeTpuyeckne
undposble TexHonorum obecne-
YMBAIOT 3HAYUTENBHYIO CTeneHb
aBTOMATU3aLWKM, TeM He MeHee,
yyacTue onepatopa NpaKTUYeCKH
Ha BCeX CTafuAX OMNWUCAHHOro
LMKNa CyLeCTBEHHO, 4TO MOXeET
ABUTbCS [LONONHUTENbHBIM UCTOY-
HUKOM OWMWOBOK NpM HeAoCTaTou-
HOW KBanuduMKaLuun nepcoHana.
MeTop reono3nLMOHNPOBAHMUS
LaHHbIX CbEMKM, npepfaraembii
uHterpanbHeiMm  GPS/IMU-kom-
nnekcamu, NpakTUYecKn MONHO-
CTblo CBOOGOLEH OT HEJOCTATKOB,
CBA3AHHbLIX CO CNOXHOCTbIO Tpa-
AnunoHHoro nopxopa. C HekoTo-
PO fonen YCNOBHOCTU MOXHO ro-
BOPUTb, YTO BCE YNCEHHbIE Napa-
MeTpbl, HeobxoauMble AN OKOH-
4aTeNbHOro reono3nLMOHNPOBa-
HUA LaHHbIX CbeMKMW, BO3HUKAIOT
OJHOBPEMEHHO C 3TUMMW [AHHbIMK

HeNnoCpeACTBEHHO B XOfe CbEMKE.
MocnefHee 06CTOATENLCTBO MO3-
BOJIAET HEKOTOPbIM aBTOPAaM roBO-
puTh, 4yto npumeHeHne GPS/IMU-
KOMMNeKcoB obecneynBaet anna-
PamHbIl METOL OnpefeneHns ne-
MEHTOB BHELWHEr0 OPUEHTUPOBa-
HWA, NPOTUBONOCTABAAA €ro Tpa-
LULUOHHOMY ¢homozpammempu-
YecKomy MeTofy.

MNepepn Tem Kak nepenTtu K fge-
Ta/bHOMY UMCCNEefOBaHUID MpPUH-
UMnoB (hYHKLMOHUPOBaHMUS
GPS/IMU-komnnekcoB, 06bsCHS-
oWUX X (HEeHOMEHaNbHYK TOY-
HOCTb, 0bCyaMM Gonee feTanbHO
NPUKNALHOM acnekT UX NpumMeHe-
HUsA. Bblgenum ToNbKO OCHOBHblE
NOJIOXEHMSA.

Co3paHne nepsbix GPS/IMU-
Komnyiekcos B Hayane 1990-x rr.
ABUNOCh BaXKHeWLWen TeXHONOrn-
4ecKon npegLnochLIIKOW nosBie-
HUS BO3[YWHbLIX a3POCHEMOYHbIX
JIMAAPOB B UX HblHEWHEM BUJE.
NmeHHO MCnonb3oBaHue
GPS/IMU-pgaHHbIX  NO3BONMNO
KOPPEKTHO NpejcTaBnATh faHHble
NNAAPHON CbeMKM B reofesmyec-
KMX KOOPAMHATAX C BMOJIHE Onpe-
LENeHHbIMU  KOIMYECTBEHHBIMM
rapaHTUsIMU TOYHOCTM, T. €. CMo-
co6cTBOBANO npeBpaLleHnto
aBUALMOHHBIX  NWAAPOB U3
CPefCTB ANCTaHLWUOHHOMO 30HAM-
poBaHus (B OCHOBHOM, BOEHHOTO
Ha3HayeHWs) B CpejcTBa TOMO-
rpacmyeckoro KapTMpOBaHUA.
CoBpeMeHHbIi  a3POCHEMOYHBIN
JMpap HaCToNbKO He MblCTUM 6e3
GPS/IMU-komnnekca, 4To faxe
KOHCTPYKTUBHO 3TU NpuGOpbI He-
oTAENNUMbI ApYT OT Apyra (To4Hee,
O[MH BKJtOYaET B cebs apyroit).

Wpeonorus ucnonb3oBaHus
GPS/IMU-KoMNNEKCOB Npyu CbeM-
Ke C NoOblX ABMXYWMXCA nnat-
topm (netatenbHbIX annaparos,
MOPCKMX U PEYHBIX CYA0B, NOE3-
LOB 1 BoOOlWe N0ObIX [BUXKY-
wmuxca nnatopm) npegnonaraer
MX MONHOCTbIO aBTOHOMHOE
(YHKUMOHMPOBAHUE OT CbEMOY-
Horo o6opymoBaHus. 310 upes-
BbIYANHO BaXHOE 06CTOATENbCT-
BO MO3BOJIIET MUCMOJb30BATH Ta-
K1e CUCTEMbl COBMECTHO C Mpak-

TUYECKM NIOOBIMW MCTOYHUKAMMU
reonpoCTPaHCTBEHHbIX AaHHbIX,
B YaCTHOCTH, C a3POCHEMOYHbBIMM
CpefcTBaMU — aHANOrOBLIMU U
umcdpoBbiMM a3pocdoToannapa-
TaMu, paguonoKaTopamm, uHdpa-
KPacHbIMU U CMEKTPO30HaNbHbI-
Mu npubopamm u pp. Tak,
Hanpumep, HeT HeobXOLMMOCTM
annapartHO «ConpsraTb» Kiaccu-
YeCKUNW nneHoYHbI as3podoTo-
annapat bA®-40 (unm noboit
gpyroit) ¢ GPS/IMU-komnnekcom
POS/AV 510. B npouecce aspo-
CbeMKM 3TU NpubOpbl MOTYT pa-
6oTaTb HE3aBUCKMMO Ha annapar-
HOM ypoBHe. Heobxopumo obec-
NeYUTb TONbKO UX CUHXPOHHOCTD,
unu 6onee TOYHO — BPeMEHHYIO
onpedeneHHocmb cobbimud, Yero
B HbIHEWHMX YCIIOBUAX HETPYAHO
Lobutbcs Gnarogaps Mcnonb3o-
BaHuto GPS/TJIOHACC-TexHono-
ruit. MpumeHnTEeNbHO K aspodo-
Toanmapary nocnefHee Tpe6oBa-
HUE 03HAYaeT, YTo BPEMS COBep-
WeHUsA KaXAOro a3podOoTOCHUM-
Ka BOMKHO ObITb OnpefeneHo BO
BPEMEHHOW LWKane, efAMHON C
komnnekcom POS/AV. Ha npaktu-
Ke 3TO [OCTUraeTcs perncrpaym-
el umnynbca cpabatbiBaHuA 3a-
TBOpa a’3pocthoToannapara yepes
oauH u3 cneuuanbHbix EVENT-
BXOJO0B KomneKca. AHaNorMyHo
MOJET ObITb BbIMOJIHEHA CUHXPO-
HU3aLWA C NPAKTUYECKN NIOObIM
A3pPOCHEMOYHBIM CPEACTBOM.

~ Cnucok nuteparypsbl

1. B. Hofmann-Wellenhoff, H.
Lichtenegger, J. Collins. Global
Positioning System. Theory and
Practice. Springer-Verlag. Wien.
New York.

llpodomxeHue cnedyem

RESUME

Itis noted that the accuracy of
the spatial coordinates determi-
nation provided by the Applanix
POS/AV system approaches its
theoretical limit. The «direct
geopositioning»  notion s
explained and the applied aspects
of the GPS/IMU Integrated
Navigation Systems usage are
given.
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MOJIEBOW PEJAKTOP
HA BA3E TNC «HEBA»

C.A. MupoHoB ([pynna komnaHuit «feoTexHonornmny)

B 1982 r. okoHuun aspodoToreopesunyeckuii hakynster MUUTAMK no cneunanbHoctn «aspodotoreogesnsy. C
1980 r. pa6otan 8 OM®3 um. 0.10. Limuara, ¢ 1982 r. — B MocrunpotpaHc, ¢ 1986 r. — B WHcTuTyTe
BynKaHonoruu, ¢ 1995 r. — B HUL, «feoguHamuka». C 1996 r. no 2000 r. y4acTBOBan B CO3JaHWUU CETMEHTA
HenpepblBHOro GPS-moHuTopuHra NEDA B pamkax npoekta Konym6uiickoro YHusepcuteta (CLUA). C 2002 r.
BbIMOMHAN pa3nuyHble reoMHtbopMauuoHHble npoekTsl B [peunn, Wicnanuu, NatBum u Poccuun. B Hactoswee
BpeMs ABNAETCA MeHeM)XepoM Pa3paboTKM W BHELPEHWUS MEepCneKTUBHBIX TexHonorui [pynnbl KOMnaHwii

«leoTexHonornum.

MHororpaHHOCTb W yHUBEp-
CaNbHOCTb reoUHbOpPMaLMOHHOM
cuctembl «HEBA» (MNY PAH) xo-
pOWO M3BeCTHa CneuuanncTam
npeanpuaTuii Pockaptorpaduu u
opravusauuit BTY T'll BC PO, ko-
TOpble N0 [JOCTOMHCTBY OLEHUIM
Bo3moxHocTn TUC «HEBA» npu
MOATOTOBKE K U3[AaHUI0 KAapT U aT-
nacos. B Hactoswee Bpems 3To,
noxanyi, efUMHCTBEHHAs TeoWH-
thopmaLMoHHas cuctema, o6naga-
foLas NonHLIMM Knaccudumkaropa-
MU OT NJaHoB MacwTaba 1:500 go
KapT macwraba 1:25 000 000. A
TOT (DaKT, YTO MepeynUCNeHHbli
MacwTabHbil pag umeeT opmart
OMUCaHUsA, CTaHAAPTU30BAHHbLIN
ANa nonurpaduyeckoit meyatu B
COOTBETCTBUM C [eiCTBYIOLUMM
lOCT, onpepenser TNUC «HEBA»
KaK YHUBepcanbHyto, npodeccuo-
HaNbHYI0, KAPTON3AATENbCKYIO CH-
cTemy.

06benuHsas B cebe MoAHbLIN Ha-
60op onuuit paboTsl CO CTepeonso-
GpaeHneMm, pacTpamu, BEKTOpMU-
3aTopamu, 06nagas 3proHoMuy-
HbIM WHTepdeiCcoM 1 BHYTPeHHeil
633011 faHHbIX 0ObEKTOB rpadnky,
3Ta MpOrpamMma UMeeT MHOXECTBO
NoNb30BaTENbCKUX PELIeHUi B 06-
nactu M'C.

ApantuposaHHocTb «HEBA» K
HaBUraLMOHHEIM  COOOLEHUAM
npuemHukos GPS/TNIOHACC nos-
Bonuna paspabortatb U BHELPUTHL
NPUNOXEHUA AAA HaBUrauuu no
TOnorpauUyeckum, MOPCKUM W
aBMALMOHHBIM KapTam. [ucnet-
YepCKUe CUCTEMbl B pexume pe-
aNbHOro BpEMeHM ¢ 06paTHoOM CBS-

3bl0 Ha 6a3e «HEBA» ycnewHo pe-
anu3oBaHbl B pAfe TPaHCMOPTHbBIX
npeanpuaTuin Mockssl.

3anoxeHHole B «HEBA» BO3-
MOXXHOCTM MO3BONAIOT MCMONb30-
BaTb €e U ANA NNaHWpoBaHuA net-
HO-CbEMOYHbIX PaboT, HaBUraLuu
B BO34yXe U 6ecnuioTHOro ynpas-
NleHus aspodoToCLEMKONM.

C ucnonb3oBannem «HEBA» Be-
BYTCA reonH(OpMaLNOHHbIe Npo-
€KTbl MarucTpanbHbIX ra3zonposo-
[OB NpeanpuaTuin «JleHtpaHcras»
u «MocTpaHcrasy», ocyuecTaset-
CA KafacTpoBblii yyeT 0GbEKTOB
HEABWMXMMOCTU U MOATOTOBKA Me-
XeBbIX [ieN, pelalTca 3ajauu
yyeTa NoA3eMHbIX KOMMYHUKaL Ui
B ropojax M Ha NPOMbILIEHHBIX
npeanpuaTUsX, paspabartbiBaloTcs
reoMHhopMaLNOHHbIE MPOEKThI
AN CUNOBbLIX CTPYKTYp. B Hen
MMEITCA BO3MOXHOCTU NOAFOTOB-
KM HaBUTALMOHHbBIX KApT Ans npu-
emHukoB GPS komnaHwuu Garmin
(CLUA).

MoxHo ele fonro roBoputb O
BO3MOXHOCTAX U MpenMyLLecTBax
'NC «HEBA», koTopas [ocCTOMHA
OTAENbHbIX MybAUKauuii B XKypHa-
ne. Paccmotpum 6onee nogpo6Ho
ouepefiHyl0 pa3paboTKy, co3aaH-
HYI0 B pamMKax COMaLIeHUs Mexay
aBTopckum konnektmsom [UC
«HEBA» wu Tpynnoii KomnaHwu
«leotexHonorumn». 310 perucrpa-
TOP M pefaKkTop AaHHbIX MONeBbIX
“3MepeHnii Ha 6asze Bepcuu
«HEBA» pns Pocket PC, uenesbim
Ha3HayeHWem KOTOpOro ABafeTcs
cocTaBneHue n o06HOBNEHME Nna-
HOB 1 KapT YKa3aHHOro Bbille Mac-

BekmopHoe oKHO ¢ ydob6Holi
usemosoli 2ammoli

wrabHoro psfa HeMmoCpefcTBEHHO
B NOJIEBbIX YC/IOBUSAX.

Ero ocHOBHbIE OTIMYMA OT pea-
JU3yeMbIX B HacTosAllee BpeMs
nporpamm Aisi NONEBbIX KOHTPON-
JIepoB COCTOAT B ClleayloLlem:

— CTaHAapTHble Knaccuduka-
TOpbI YCNOBHbIX 3HAKOB NJAHOB W
KapT NofHOro MaclwTabHOro paAa;

— CTaHAapTHbie BNaHKK ToMno-
rpac1yeckon CEMaHTUKK;

— paboTa ¢ paznyHbIMK TEMA-
Tuyeckumm kaptamm u M'C (aBma-
LMOHHbIE, MOPCKUE, HABUraLMOH-
Hble, CNeLManbHOro Ha3HaveHus);

— yno6HbIil MHTepdeiic co3pa-
HUA W PefaKTUPOBaHUA 0OBEKTOB
(BOCTYNHbI BCE CNOU OfHOBPEMEH-
HO);

— 3ProHOMMUYHbIN PEXUM pas-
JINYHBIX CbEMOYHBIX 3afay;

— annapaTypHas He3aBuCU-
MOCTb OT NPOWU3BOANTENSA U3MEPU-
TENbHOMO UHCTPYMEHTa;

— KOMNAKTHbI BHYTPEHHUIA
topmar;
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— MMNOPT/3KCMOPT pasnny-
HbIX BeKTOpHbIX thopmatos VIC u
CAIP;

— ynpasieHue CnosmMu u Bbl-
GopKamMu Ans co3faHua CobCTBEH-
Hbix [MIC-npunoxexnit.

06bIYHOI NpobGremMont UCNOsb-
30BaHMs NOJO6HbBIX YCTPOICTB 5AB-
NA0TCA CBOCTBA rpadmKm. 3Haky,
JIMHUM W 3aNUBKM, yaoOHble Ans
BbIBOJJA HA MeYaTh, N10X0 YUTAOT-
CA Ha 3KpaHe W COBEPLIEHHO He-
npuemMiembl B MONEBbIX YCIOBUAX.
Paspaborunkn «HEBA» nocrapa-
JUCb pewuTb 3Ty npobnemy. Pas-
penerHbli B «HEBA» uHTepdeiic
00BbEKTOB /11 3KPAHHOTO pexuma
1 neyaTu faeT BO3MOXHOCTb HaCT-
poeK UHAWBUAYANbHOMN, YNTaeMON
B nofe rammbl rpacduku BuAaa
(cTunb, UBET, TONWMHA), HE MEHsAs
npM 3TOM KapTorpadumyeckux
CBOMCTB 06bekTa. 3T0 No3BonsfeT
HacTpauBaTb 3KpaHHble 0Tobpa-
EHUA 0OLEKTOB CbEMKM B Mnose-
BbIX YCNIOBMAX, He Tpebys oT one-
patopa nocneayiolmnx [encTBui
Mo «MNpUYECbIBAHUIO» KAPTUHKM
(puc. 1).

[ns kapT macwraba 1:25 000 u
KpynHee KMeeTCAs BO3MOXHOCTb
CO3[aHUA M pefakTMpoBaHna 06b-
€KTOBOr0 COCTaBa Henocpepcr-
BEHHO B MOMEHT U3MepeHHuii aBTo-
HOMHbIM  npuemHukom  GPS
(puc. 2), a pns nnaHos MaclwTaba
o1 1:10 000 go 1:500 «HEBA» po-
MONHUTENbHO MOXeET paboTatb C
AaHHBIMW  (Da30BbIX WU3MEpeHUun
npuemHukoB GPS B pexumax no-
CTO6PabOTKM U peanbHOro Bpeme-
Hu. [ToneBon pepakTop Mpu 3TOM
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Y0o06Hoe nuxkmozpaghuyeckoe
MeHIo Knaccugpukamopa

BbINONHAET YHKLMM HaBMraTopa,
a TakXe M0O3BOAsET MpocMaTpu-
BaTb M PeAAKTUPOBATb KaK 0ObEK-
Thl, TaK U UX ceMaHTuKy. OH No3Bo-
NsieT 0TOOpaXaTb TOYeYHbIE U Jin-
HelHble 0ObEeKTbl B «3/IEKTPOHHOM
abpuce» HENOCPeACTBEHHO B CIO-
Ax u obvekToBom coctase UC ¢
yno6bHbIMM (opMaMn BBOAA Ce-
MaHTUKK oGbekToB (puc. 3). Mo-
cne noctobpaboTKM BCe CbeMOY-
Hble MPUMUTUBBI B CNOAX MPUHU-
MaloT TOYHbIE 3HAYEHUS KOOPAM-
HaT 1 OTMETOK, U «abpucy» aBTOMa-
TUYECKM CTAHOBUTCS BEKTOPHBIM
nnaHom c Tpebyemoii CeMaHTUKOI
6e3 HONONHUTENbHOW Kamepanb-
HOW 06paboTKM.

B pexume RTK Tonorpaduyec-
Kuit nnaH u T’MC-npoekT co3patoT-
C HEMoCpeACTBEHHO B nofie, a
npu pa3buBoOYHbIX paboTax MOXKHO
BECTU BbIHOC 06LEKTOB MO BEKTOP-
HbIM [aHHbIM npoekTa. [onesoil
penakTop MOoXeT 6biTb MCNONb30-
BaH U NpM TaxeoMeTPUYECKOI
CbeMKe B KauyecTBe HaKomutens
LaHHbIX U CPeACTBa 0TOOPaXKeHuUs
W pefaKTUpOBaHWUA 0OBEKTOB AN
3MIEKTPOHHbBIX U ONTUYECKMX Taxe-
OMETPOB.

[ins paboTbl no npuBs3ke Lud-
POBbIX a3POKOCMUYECKUX MaTEpU-
aNoB K OMO3HAKaM NpejycMOTpeH
pexum paboTbl ¢ pacTpamu.

B HacToswee Bpems, paspabo-
TaHHbI [pynnoit komnaHuii «leo-
TEXHONIOTUUY, NONEeBOI pefakTop
Ha 6aze MC «HEBA» moxert wuc-
nosib30BaThCA B KaYeCTBe CbeMOoY-
HOTO KOHTpO/Miepa Ans NpUeMHU-
koB GPS/TJIOHACC npousBoacTea
Javad Navigation Systems uepe3
coenuHeHus Bluetooth n RS232.

Mpepnaraemas K peanusauuu
BepcuUs nporpammbl paboTaer B
KMNK ¢ 0C Windows CE 1 Windows
Mobile. BHyTpeHHUiT dopmaT pe-
LaKTOpa Mo3BOASET 3KCMOpTUPO-
BaTb flaHHble B NonynspHele thop-
matsl MIF/MID u SHP/SHX/DBF c
COOTBETCTBYKOIEH CEeMaHTUKOM
ons mn3sectHbix TUC, a pna CAMP
nepeaasaTb BEKTOPHbIE CMOW B
¢dopmare DXF.

B 6nuxaiiweit nepcnektuse —
peanu3auus KOMMAKTHOrO nofe-
BOrO pefakTopa Ans cMapTdoHOB
(M06UNbHBIX TenedoHOB C (YHK-
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CmandapmHele ¢hopmbi
ceMaHMuKu o6veKkmos

unamm KIMK), koTopsiit obecneunt
CepBepHbIi KOHTPONb MONEBbIX
A2HHbIX B peXuMe peanbHOro Bpe-
MEHW N MHOXECTBO ApYrux noses-
HbIX 1 YAOOHBIX YHKUMI Ans 06-
NeryeHns n ynpoweHns TexHOoN0-
rMu cbopa U ynpaBneHus reofaH-
HbIMU.

[pynna Komnauuit «leoTexHo-
NOrnu» nNpeanaraet Npou3BofmuTE-
nAM reofesnyeckoro o6opynosa-
HUA paccMOTpeTb BO3MOXHOCTb
MCNONb30BAHWA NONEBOr0 pefak-
Topa «HEBA» B kayectse M0 gns
perucTpaunu AaHHblX, nonyyae-
MbIX C MOMOLbIO BbIMYyCKaeMbIX
“MuU Npu6opos..

IS0 Lo KAAIRAL LAH LA

NTEXHOJNOIrMmn

117049, Mocksa,
yn. MeiTHag, 28, kopn. 1
Ten: (095)771-69-23
®dakc: (095)959-80-48
E-mail: geospace@mtunet.ru

RESUME

A brief description of both the
«Neva» GIS (Institute of Control
Sciences, RAS) and the editor of in
situ measurements developed for
pocket PCs is given. This editor
can be used as software for
recording the data obtained from
the Javad Navigation Systems
GPS/GLONASS receivers.
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OTKPbITUE HOBOI'O OPUCA
KOMMNAHWW JAVAD NAVIGATION
SYSTEMS B MOCKBE

6 aseycma 2005 2. cocmosnack
s8cmpeya compyoHUKOB, Koiez U
napm+epos [Dxasada Awoxau, no-
CBAWEHHAA OMKPbIMUI HOB020 O¢pu-
ca komnanuu Javad Navigation
Systems (JINS) 8 «Tpuyme-llanaces.
Bcmpeda npoxoduna 8 KugonucHoMm
JlecHoM maccuse Ha bepeey Mcmpu-
cko2o BodoxpaHunuwa. [lMpuenawer-
Hble, MHO2ue U3 KOmopbIx ObiU C 4/ie-
Hamu cgoux cemel, pabomanu u
scmpeyanuce ¢ [jxasadom 8 pasHoe
spems 8 Poccuu, CLUA, lfepmaruu, Tad-
8aHU, DUHAAHOUU U Opy2uXx CMpPAHax.
Bo spems mopxecmseHHoU yepemo-
Huu [xasad nonpusemcmsosan 2oc-
meli u npedcmasusn c8oux ONU3KUX
Opy3eli scem cobpaswumcs. ConHey-
HbIli cy6bomHuli OeHb cobpan 6osee
300 venosek, Komopbie cMo2/u Noo6-
wamscs 8 HeghopmanbHoli 06cmaHos-
Ke, OKyHymbcs 8 McmpuHckom 8oOo-
XpaHuiuwe, cosepwiums KOpPOMKoe
nymewecmaue Ha CKOPOCMHOM Kame-
pe, NpuHAMb y4dacmue 8 Woy U mMa-
yax. Bce amo npoucxoduno nod xu-
BYI0 My3bIKY U NpeKkpacHo cepsupo-
BaHHbIe BKYCHOU edoli cmonbl. Kynb-
MuHayueld npazdHuKa cman mopm C
nozomunom Komnavuu JNS, komopeiii
Jxasad cobcmseHHOpyYHO pazpesan
u yeowan um eocmell. llokudas 2oc-

menpuumHoe Mecmo, cobpasuiuecs
6bl1U NPUAMHO YOUBIeHbI, NOMYYUB B
nodapoKk cyseHupsl ¢ 71020MUNoOM
KoMnaHuu.

CnokoliHas, denosas, Opyxeckas
obcmaHosKa 3moz2o Meponpusmus
npodemMoHCMpuUpoBana uHmesneKmy-
A/IbHYI0 MOUb KOMNAHUU U BCeauna
HadexOy Ha HoBble ycnexu 8 paspa-
6omke nepedosblX BbICOKOMOYHbIX
CNYMHUKOBbIX MexHo102ul.

Pedaryus xypHana «leonpogux»
no npuenaweruro xasada Awodxau
NpuHsAa ysacmue 8 3Mom Meponpus-
muu. [lTony4us 8o3MOXHOCMb NO3HA-
KOMUMbCA C U3BECMHbIM YYeHbIM U
6u3HecMeHOM, Hesb3s Obl1O He 3a-
0amb emy HeCKOJIbKO BONpOCo8 0 e20
JKU3HU U naaHax Ha 6ydywee. Hade-
eMCs, Ymo HaWuM Yyumamesnsm uHme-
pecHo y3Hams ucmoputo [xasada
Awoxau, Komopblli umeem Henocpeo-
CMBeHHOe OMHOWeHUe K UCMOKaM CO-
30aHUA CNYMHUKOBbLIX NPUEMHUKOB.

~ B uem otnnume paspabarbiBae-
Mbix noa Bawmm pykoBoacTBOM
TeXHUYECKUX pelueHuit B obna-
CTU CNYTHUKOBbBIX TEXHONOTUN?

MpUHLMNKANbHBIE OTNUYMS pa3pa-
6OTOK B 06/11aCTU CMYTHUKOBBIX TEXHO-
NIOTUiA, NPOBOAMMBIX MPY MOEM yyac-
TUU, 33KTI0YAIOTCA B CEAYIOLEM.

Bo-nepBbix, Mbl CTapaeMcs co3aa-
BaTb HOBble peweHus. Tak, Hanpu-
Mep, HaMW NEePBbIMU BbI NPEeANOKeH
cnocob cnexeHus 3a BTOPOW 4acTo-

TOW curHanos GPS, Mbl nepBbIMK pas3-
paboTanuM W Hayanu nNpoM3BOAMUTH
coBMelyeHHble npueMHUkn GPS/
TMOHACC w, 5 yBepeH, 6yaem nepsbi-
MU, KTO NpepsioXuUT CNyTHUKOBbIE
NpUEMHUKY, paboTalolime Mo TpeMm
cuctemam: GPS, TNMOHACC u Galileo.

T

Bo-BTOpbIX, Mbl pa3pabartbiBaem
HafleXXHYI0 1 BLICOKOTOYHYIO anna-
partypy. C TexHuuecKon Touku 3pe-
HMA 3TO O3HA4yaeT, YTO B HalWWX
npuemHukax Begetcs o6bpaboTka
KaK KOJOBbIX, TaK 1 (ha30BbIX CUT-
HanoB. Mo3ToMy Hawa annaparypa
MCMONb3YeTCs, Npexae BCEro, Tam,
rie Tpebyetcs BbICOKAs TOYHOCTb U
HaleXXHOCTb MOJYYAEMbIX pe3yiib-
TaToB.
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OkoHuMB TerepaHckuii yHuBepcuTeT B MipaHe co cTeneHbio 6akanaepa B 3NEKTPOHHO (uU3LKe, NOC/e ABYX JIET 0653aTeNbHOM
CNyXObl B MipaHCKMX KOPONEBCKUX BOOPYIKEHHBIX CUAX B KAYeCTBE NeiiTeHaHTa apTuanepuu, Iykasag Al fKau BnepBble npuexan
B CLUA, uTo6bl NpofomkuTh yueby. B 1972 r., koraa emy Obi10 22 roaa, OH Obl 3a4YnceH B acNUpaHTypy yHUBepcuTeTa AiloBbl. B
1976 r. OH NOJy4nn CTeNeHb MarncTpa B MaTeMaTUKe U INEKTPOHHON UHXEHEPUU, @ TaKKe CTEMEHb JOKTOPA B INEKTPOHHON UH-
XeHepuu u BepHyncs B TerepaH npenogasatb. [aBag Bo3rmaBui QakynbTeT KOMNbIOTEPHOW UHXEHepUn B ApaiiMepcKom Tex-
HUYECKOM YHMBEPCUTETE, OCHOBAN M pyKkoBOAuA KomnbloTepHbiM LeHTpoM UNIVAC-100. B 310 e Bpems OH cO3fan nepsyio B
WNpaHe naboparoputo MMKpPONpOLLECCOPOB, a B 1978 r. — OfiHY U3 NePBbIX B MUPE MHTEPAKTUBHYIO CUCTEMY PETUCTPALMM CTYLEH-
TOB B pexume on-line.

lMocne cBepxeHWs wWwaxa VipaHa u npuxofa K BAACTU aaToNbl XOMEHHMW, Ha4anuCb FOHEHWUS HA HECOMMACHBIX C HOBbIM PEXU-
MoM,  [IxaBag Gbln BbIHYXAEH 6exatb u3 MpaHa. B 1981 r. oH BHoBb npuexan B CLUA. Yike Yepes Henento oH paboTan B Komna-
Huu Trimble Navigation, cTaB TpeTbum (BktO4as camoro Yapnb3a Tpum6ia) uHKeHepoM B kKomnaHuu. Ho ans ckopeiiwero nony-
YeHWs aMEPUKAHCKOro rpaxaaHcTea [IyxaBag fomkeH Obln paboTath B 6onee KpynHOi kKomnaHuu. MoaTomy, npogonkas TpyanUTb-
ca B komnaHuu Trimble Navigation ¢ 17:30 go 2 4acos Houu, OH ycTpousncs B komnaHuto Intel n pabotan Tam ¢ 9 go 17 yacos.
PaboTatb 6€3 BbIXOAHbIX 1 MO HOYAM OblI0 06bIYHEIM AenoM U Ansa LxaBaaa, U ana Yapnb3a Tpumbna. bnarogaps coBMECTHbIM
YCUNUAM UX NEPBbI NPOAYKT OblN rOTOB Yepe3 ABa MecsLa, BMECTO 3aniaHUpPOBaHHbIX Tpex-yeTbipex. 06 3TOM nepuofe cBoeil
XW3HW [)xaBag roBopuT Tak: «AnoBa fiana MHe 3HaHWA. Yapau Hayuun, 4to ¢ HUMK penatby». B 1986 r. [laBag noKWHyN Komna-
Huto Trimble Navigation.

Mocne yxopa u3 Trimble [xaBag Awfxau BCTpeTUNCA C npe3naeHToM komnaHuu SAGEM (®PpaHums) — ruraHTCKUM Npon3Bo-
LUTENIEM BOEHHbIX U MOTPEOUTENbCKUX 3NEKTPOHHBIX TOBApOB. OH UCKan MHBECTULMM ANS HaYana COOCTBEHHOrO NPeAnpuATUs, a
SAGEM Hyxpancsa B nnare fns CBoei HaBurauMoHHoi npoaykumu. Cnepyowme nontopa mecsaua [xasaa nposen B Mapuxe, co-
rnacys TexHuyeckue u mHaHcosble Bonpockl ¢ SAGEM u Begs neperosopsl. Mocne yero oH BepHyncs B CLUA, rae co3pan komna-
Huto Ashtech, 51% koTopoit npuHagnexan SAGEM.

B 1989 r. Ha KoHdepeHLMn KoponeBckoro MHCTUTYTA HaBurauuu B JloHaoHe [IxkaBag NO3HAKOMMUICA C POCCUACKUMU YYeHbl-
MU U3 VHCTUTYTa KOCMUYECKUX UCCNef0BAHMUIA, KOTOpble 3aHUManUCh pa3paboTkamu cnyTHUKOBbLIX MpuemHukos NTIOHACC. 3Ta
BCTpeya MOC/IyXKuia Hayanom coTpyaHuyecTsa [kaBaga Awpxkau ¢ poccuiickumm cneyuanuctamu. Bekope B Mockse 6bina co-
3aaHa komnanua 000 «AwTeky, B KOTOpoi paboTano 120 YenoBek noj pyKoBOACTBOM [lxaBapga.

Korga SAGEM npopan ceoto gonio B Ashtech nHBecTULMOHHON KOMNAHUK, HOBbIV BRafenel, oTcTpaHun [xasaga ot pyKoBof-
cTBa KomnaHueii. Mo cnoam camoro [l)xaBafa, C HOBbIM PYKOBOLMUTENEM OHUM CXOLUINCH BO MHEHMW BCErO MO TPEM BELaM: Jil0-
68U K benyxbeit nkpe, curapam Cohiba u wamnavckomy Dom Perignon. Moatomy B 1996 r. [xasaa npoaan 3,5%, U3 npuHagne-
Xawmx emy 27%, gonu Ashtech, 4ytobsl co3pate HoBylo komnaHuio — Javad Positioning Systems (JPS). OceHbto 1998 r. JPS
npeAcTaBuiIa CBO NepByio NPOAYKLMIo, a yxke 1999 roa npuHec npubbIIb. Ycnex HOBOro NpeAnpusTUs NpUBJEK BHUMAHUE KOM-
naHum Topcon, ¢ KoTopoii B utone 2000 r. [xaBag 3akatounn forosop 06 orpaHuyeHHoit npogaxe JPS. Mo ycnosusm cornatie-
HUA Kopnopauus Topcon nosyyuna B COGCTBEHHOCTb TEXHOMOTUM MPOU3BOACTBA CMYTHUKOBBIX NMPUEMHUKOB [l NPOAAXKM Ha
PbIHKaxX TOYHOTO NO3ULMOHUPOBAHMS, @ [KaBag, COXpaHUA COOCTBEHHOCTb, AOCTYN U NPaBa Ha TEXHONOMMM, MPOU3BOACTBO U MpPO-
L)Xy NPUEMHUKOB Ha OCTasIbHbIX pbiHKaX. B 370 e Bpems [kaBagom 6bina cozgaHa komnanus Javad Navigation Systems (INS).
Kpome Toro, [)xaBag Awpxaun Ha 5 neT ctan cotpynHuMKom komnaHum Topcon Positioning Systems, rne pyKoBOAWUN KONNEKTUBOM
13 130 y4eHbIx B ee MockoBCKOM oduce.

Mmes onbIT paboTkl C poccMACKMMU cnelnanucTamu, IykaBag oTMedaeT, yto Poccusa — Heucyepnaemblil UCTOYHUK TaNaHTOB,
Mo3TOMY 3A€eCh JIETKO CO3[aTb KOMAHAY, HO TPEOYETCA MHOMO MacTepCTBa, YTOObI MOTOM 3TOM KOMAaHAOi YNpaBasTh.
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B-TpeTbux, Mbl ocylecTBAseMm
OnepaTMBHYK NOALEPIKKY MONb30-
Bateneit yepe3s ViHTepHeT. Bpemsa oT-
BeTa Ha BOMPOCH CheyuanucTamm
Haleil KoMNaHWU He npeBbllaeTt
OAHOrO JHf, B TO BPEMS KaK B ApY-
TMX KOMMAHWUAX OHO B CpPeAHeM Co-
cTaBnsieT okono Hepenu. Poccwuit-
CKMe nonb30BaTeNn UMeKT Hajex-
HYI0 1 OMepaTUBHYIO NOALEPXKKY OT-
LeneHus Halein KoMnaHuu, pacno-
noxeHHoro B Mockse.

Kak opraHusoBaHa npopaxa
CNYTHUKOBBIX MPUEMHUKOB B
KomnaHuu JNS?

Halwa KomnaHusa MMeeT XopoLwwo
pa3BUTYIO AMNEPCKYIO CETb HA BCEX
KOHTUHEHTax, 3a ucknyenmem Ad-
puku un CpepgHero BocToka. Tak, Ha-

npumep, B EBpone mMbl uMeem fune-
poB B AHrnuu, fepmanum, Wcnavun,
Poccun u dunnaupun. Ho B nocnep-
Hee BpeMs Mbl CTanu LWWPOKO MC-
nonb30BaTh BO3MOXHOCTU WHTep-
HeT. Ha caitte www.javad.com mox-
HO MONYYMTL KOHCYIbTALMIO Y cre-
LMaNnUCTOB KOMNAHWM U KYNUTb He-
obxopumoe obopypoBaHue yepes
NHTepHeT-MarasuH.

KakoBbl Bawu nnaHbl Ha Gyny-
ee U cBA3aHbl nn oHK ¢ Poc-
cuen?

Ecnu roBopuTh 0 NnaHax Ha byny-
ee, TO OHU HanpsAMyl CBA3aHbl C
Poccueii. Ha Bctpeye 6 aBrycta Bl
MOIMW YBULETb, YTO Mbl CTPOUM He
TONBKO 0(UC, HO U XuJble nomelye-
Hua. Al cuutaio Poccuio csoum po-

MmoM. COBMECTHO C POCCMIACKUMM
CMeLuannucTammn, C KOTOpbIMU MeHs
CBA3bIBAeT paboTa Ha MpPOTAKEHMUH
nocneaHux fecatu net, byoyt npo-
BOAMTLCSA Pa3pabOoTKU HOBOW BbICO-
KOTOYHOW CNYTHMKOBOM annaparty-
pbl. YT0 Kacaetca Npou3BOACTBA, TO
cenyac TONbKO HeKOTOpble KOM-
NAEKTyoWMe NpUeMHUKOB U3roTas-
nuBatotca B Poccuu, B OCHOBHOM Xe
oHo ocyuectenserca B CLIA. Mep-
Bble MOMbITKW OPraHM30BaTb NOJHOE
npou3BOACTBO 000pYyAOBaHUA B
Poccun penanuch fecatb net Hasag,
HO OblIM He COBCEM YAAYHbIMM W
OKa3anucb He BBHITOAHbIMU KaK Mo
CTOMMOCTM, TaK M no cpokam. Ceiyac
CUTYaLUA MEHAeTCA, Y4TO BCenseT B
HaC yBEPeHHOCTb CAenatb 3T0 CO
BTOPOM NOMbITKY.



TEXHOJIOTUU

ONPEAENEHUE NOCTOAHHOW
MONPABKU JAJIbHOMEPA
IJIEKTPOHHOIO TAXEOMETPA

A.I. Bopowwunos (HxHo-YpanbCKuii rocyaapcTBeHHbI yHUBEpPCUTET, YensbuHCk)

B 1971 r. okoHuun YpanbCKuii rocyAapcTBEeHHbI YHUBEPCUTET NO CMELMUANbHOCTU «aCTPOHOMO-Teofesunsy.
Mocne okoHYaHUs yHUBepcuTeTa paboTan B CBepanoBckom ropHom uHctutyte. C 1987 r. pabotaer Ha Kateppe
rpapgoctpoutensctsa HOYpl'Y, B HacTosiee BpeMs — 3aBefylOLMil CEKLUEN reogesunu.

Y CcOBpeMeHHbIX 3NEKTPOHHbBIX
TaxeoMeTpoB MOCTOAIHHAs no-
npaBKa AanbHoMepa yCTaHoB/EHa
paBHOI1 HYNIO, OHAKO ee U3MeHe-
HUe B pe3ynbTare 3KCMyaTauuu
npu6opa NpUBOLUT K CUCTEMATH-
YeCKWUM NOrpeLHOCTsM B Onpeae-
neHun pacctoaHunii. Moatomy no-
ctosiHHyto nonpasky (K) peko-
MEHAYeTCs perynfipHo KOHTPOM-
poBarb, 0COGEHHO NpU BbINONHE-
HUM TOYHBIX reofe3nyeckux W3-
mepeHui. CywecTByeT HeCKONbKO
CnocoboB ee KOHTpoOAS:

— U3MepeHue BasucHbIX (3Ta-
NIOHHbIX) PaCcCTOAHMIA;

— onpefieneHne NonpaBKku C
nomolblo 610Ka KOHTPOJBHOTO
0TCYeTa, HafleBaeMoro Ha o6bek-
TUB 3puTeNbHON Tpybbl (Hanpu-
mep, B TaxeomeTpax Tuna 3TA5);

— U3MepeHue JIMHUM W CO-
CTaBAAWWMX ee OTpe3koB (be3-
6a3ucHblil cnocob).

B psine pyKOBOACTB MO 3KCMAY-
aTalu 3EKTPOHHBIX TaxeoMeT-
pOB pEKOMeHJyeTcs MCnonib3o-
BaTb 6e36a3uncHblit cnocob [1], B
4acTHOCTM, B PYKOBOACTBE MO
IKcnayaTaLnm TaxeoMeTpoB
Sokkia SET 6e36a3ucHslii cnocob

npegnaraetcs B BUAe, NPOMNIOC-
TPUpOBaAHHOM Ha puc. 1.

Mpubopom u3MepstOTCA pac-
ctosHus AB, CA, CB. Touku A, B
C BbIGMpAIOTCA Ha OAHOI BbICOTE
u pacnonaratTcsa B cTBope. Pac-
ctosHne AB coctasaser 100 m.
MocTosHHAs nonpaBka BblYMCAA-
eTcs no opmyne:

K =Dag — (Dca + Dc) (1)
CO CpefHen KBaApaTU4yeCKOM
ownbkoi (CKO) mk = V3mo, rae
DaB, Dca, DcB — ropu3oHTanbHble
nponoxeHus; mp — CKO n3mepe-
HWUA PacCTOAHUN.

Wcnonb3oBaHne 3Toi cxeMmbl
onpegenexus K tpebyet noctpoe-
HWUS CTBOPA, TIWATENbHOMO LEHT-
pUpoBaHuUs 1 yCTaHOBKM Npubopa
1 OTpaxkatenen Ha OHOM BbicOTe.
Mpy 3TOM NOrpewHoCTU LeHTpU-
pOBaHMA U YCTaHOBOK BOWAYT B
onpepensemoe 3HaveHue K.

OpHako pns TaxeoMeTpoB HeT
HEOOXOANMOCTN BbICTABAATL TOY-
Ky C B CTBOp M NpPOBOAUTbL LIEHT-
pUpOBaHME U TOYHbIE YCTAHOBKM
no BbICOTE, €CM MCNONb30BaTh
pana onpepenenna K He Tonbko
JIMHENHbIE, HO U YINOBbIe U3Mepe-
Hua [2].

be36a3ucHslii cnocob onpedesieHus NOCMOAHHHOU NonpasKu

dansHomepa (moyku A, B u C 8 cmsope u Ha 00Holi 8bicome)

T

be36a3ucHbili cnocob onpedenexus

NoCMoAHHHOU nonpasku dansHomepa
(npo3sosnbHoe pacnonoxerue moyku C
no sbicome u omHocumensHo cmeopa AB)

Ecnun Touky C pacnonoxuTs
npou3BoJbHO BOAU3M CTBOPA, TO
nonpaska B U3MepseMoe paccTo-
AHWe OyAeT paBHa:

K = (Dac x cosPBa +
+ Dec x cosfPe — Das)/

/(1 = (cosPa +cospe)), (2)
rae Das, Dca, DcB — ropu3oHTans-
Hble nponoxeHus; Ba, s — ropu-
30HTaNbHbIE YIbl (pUC. 2).

CKO onpepenenuns nonpasku K
MOXeT ObITb BblYMCIEHA NO hop-
myne:

mi? = [(cos*Pa + cos?Pe + 1)x

xmo + 2A%(mpB/p)?]/

[1 - (cosPa + cosPe)]* (3)

B Tabnuue npusepeHbl pe-
3ynbTatbl BbluncneHus CKO on-
penenenuns nonpasku K Ha oc-
HoBaHuUW dopmynbl (3) npu oT-
KJIOHeHUU OT cTBOpa Touku C B
npegenax otr 0 go 5 m. [lpu
3ToM CKO nuHeNHbIX U yrnoBbix
W3MepeHuit TaxeoMeTpoM Mnpu-
HATHI paBHbiMKM 2 MM U 10", co-
0TBETCTBEHHO. B Tabnuue npu-
BeAEeHbl COCTaBAflWMe noO-
rpewHocTeit onpepeneHus K,
BbI3BaHHble BJAWAHUEM MOTpell-
HOCTEN NUHENHbIX MKD W yYrio-
Bbix mMkp n3mepennin. CKO mk
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B, ° mko, MM MKB,MM mk, MM
n=1 n=3

0 3,46 0 3,46 2,0
11 3,46 0,07 3,46 2,0
2,3 3,47 0,14 3,47 2,0
34 3,47 0,20 3,48 2,0
4,6 3,48 0,27 3,49 2,0
57 3,49 0,54 353 2,0

OLEeHeHa Ana OAHOro onpefe-
nerus K v gna n = 3.

C oTknoHenuem To4ykm C ot
cTBOpa A0 5 M TOYHOCTb onpefe-
nenns K no dopmyne (2) nonHo-
CTblO COOTBETCTBYET TOYHOCTU ee
onpefenerus ans A =0, yto pas-
HO3HayHO dopmyne (1). 3HauwuT,
pacnonoxeHue Touku C B6AU3M
CTBOPa, MCNONb30BaHWE YINOBbIX
u3mepeHuit u copmynsl (2) He
CHMXXAIOT TOYHOCTM ONpeAeneHuns
MOCTOAHHOW nonpasku. pu 3Tom
He TpebyeTcs LEHTPUPOBaHME U
TOYHble YCTaHOBKM npubopa u oT-
paxarenei B cTBOpe.

B pacuyeTax TOUHOCTb yrN0OBbIX
u3mepeHuii npu onpepenenun K
VYMbIIWIEHHO 3aHMXKeHa B 2 pasa,
4yTO6bl AOMONHUTENBHO Npofe-
MOHCTpMpoOBaTb cnaboe BAUSA-
HWe norpewHoCTel YrNoBbIX NU3-
mepeHuin Ha ToyHocTb K. He-
CNOXHO MOKa3aTb, YTO Majble
YMbl HAaKN0Ha U3MEepAeMbIX U-
HWUIM TaKXe He OKaXyT 3aMeTHO-
ro snuaHua Ha CKO ropuso-
TaNbHOTO MPONOXKEHUA U NO-
rpewHocTn K. Tak, npu usmepe-
HUM PacCTOAHUIA W BepTUKaNb-
HbIX YINOB C MOTPewWwHOCTAMY
2 MM 1 10", COOTBETCTBEHHO, MO-
FPeWwHOCTb  FOPU30OHTaNbHOIO
NPONOXEHUA HE  MNpeBbICUT
2,01 mm npu S = 100 m u yrnax
HaknoHa meHee 3°. [lo3ToMy HeT
HeOOXOAUMOCTU  BLICTABAATD
npubop M oTpaxaTenb CTPOro Ha
OQHOW BbICOTE.

MpumeHeHue dopmynsl (2)
ans onpepenenuns K npegnonara-
€T, YTO BU3MPHasA OCb 3pUTEeNb-
HOI Tpy6bl TaxeomMeTpa COOCHA C
[anbHOMEpHON ocblo npubopa.
MoBepka 3TOr0 yCNOBMA BbINOA-

HAETCA N0 METOAMKe, WU3NOXKeH-
HoW B paboTte [3]. Ecnun ycnosue
He BbIMONIHEHO W IOCTUPOBKA He
nposogunacs, To B hopmyne (3)
norpewHocTe mB Bo3pacTteT. B
3TOM Cflyyae [ONyCcTUMOe 3Hauye-
HUe OTKJIOHEHUsA OT CTBOpA U yr-
JI0OB HaKNOHa cnepyeTr yMeHb-
wuTb. PacyeTbl NOKa3bIBaOT, YTO
NpuW yrnax HaknoHa meHee 2° no-
FPEWHOCTAMM YITIOBbIX MU3Mepe-
HUIA MOXHO MpeHebpeyb npu on-
penenernun K, ecnu oHn He npe-
BbiwatT 20" ana A < 2 m u 407
maA<1m.

Takum 06pa3om, MOXKHO peKo-
MEH[L0BaTb CIEAYIOLLYI0 METOAUKY
onpeaeneHna MNoOCTOAHHOW no-
NpaBKM JanbHOMEPA 3NEKTPOHHO-
ro TaxeomeTpa NMpu MCNosb30Ba-
HuK Be3basncHoro cnocoba.

1. Bbibpatb Touku A u B Ha
pacctosaHuu npumepHo 100 M.
Hap Toukoi A ycTaHOBUTb Taxeo-
MeTp, a Hapj Toykoi B — npus-
MEHHbI OTpaXKaTesb, U NPUBECTU
MX B TOPU3OHTANIbHOE MNONOXe-
Hue. TwatenbHO HaBeCTU BU3MP-
HYI0 OCb TaxeoMeTpa Ha LLeHTp OT-
paxkatens, v YCTaHOBUTb HOMb MO
ropM30HTaNbHOMY Kpyry. Beinon-
HUTb U3MepeHus B pexume B, D,
h v 3anucatb ux. JluHeiiHsle n3-
MepeHuUs Heobxo[uMMO NpoBO-
OVUTb B TOYHOM PEXUME HEeCKOJb-
Ko pas.

2. Bbibpatb Touky C BOGAU3M
CTBOPA M YCTAaHOBMUTb Haf, Hel oT-
paxartenb. HaBecTu BU3MPHYIO
0Cb TaxeoMeTpa Ha LEHTp oTpa-
aTens, BbINONHUTL U3MepeHus B,
D v 3anucats ux.

3. Mepexectn npubop B TOUKY
B. HaBectu BU3MpHYIO 0Cb Taxeo-
METpa Ha LeHTp oTpaxarens B

Toyke C, yCTaHOBUTb HOJIb MO FO-
PU30HTaNbHOMY Kpyry, Bbinon-
HUTb U3MEPEHMA U 3anucaTh UX.
HaBecTu BM3MpHYtO OCb TaxeoMme-
Tpa Ha TOYKYy A, BbINMONHWTbL Ha
Hee u3mepeHMs (MOXHO TONbKO
yrnoBblie) ¥ 3anucatb ux. [llpu
pacnonoxeHun Touku C cnesa ot
cTBopa (puc. 2) ropu3oHTanbHble
ymibl 6yoyT NeBble, NpW pacnoso-
XeHuu ee cnpaBa — npasble. Bbl-
yncnutb nonpasky K no dopmyne
(2).

4. [1na noBTOpHbIX onpepene-
HUI TOYKy B MOXHO cmecTuTs,
octaBuB To4kn A un C HeusmeH-
HbIMU. BbIMONHNUTE HA HUX U3Me-
peHus n BHOBb Bbluncnuth K.
[Ins noBbIWeHNs TOYHOCTH onpe-
LeNeHNn MOXHO BbINONHUTL He-
CKOJIbKO nepemelleHunin Touku B.
Kpome Toro, nepemelieHuns nos-
BOJIAT LOMOJHMTENbHO NPOKOHT-
poaupoBaTtb CTabUALHOCTb LMK-
NIMYECKOW NOrpelHOCTU fanbHO-
mepa.

[laHHas meToguka onpepene-
HUA NOCTOAHHOW NONPABKMW faNb-
HOMEepa MOXEeT MPUMEHATbCA B
MONEeBbIX YCIOBUAX HEMOCPEACT-
BEHHO Ha 00bekTe paboT 6e3 fo-
MONHUTENbHLIX GA3NCHBIX U3Me-
PEHUIA, CNOXHbIX YCTAHOBOK M
TOYHOTO LeHTPUPOBAHNSA.
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RESUME

A modified technique without
reference baseline for determin-
ing the electronic tacheometer
stadia constant is proposed. The
method described can be used for
field survey without additional
baseline measurements, compli-
cated adjustments and precise
centering.
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KOMNAHUA «TEOQE3UYECKUE
NMPUBOPbI» — MNOCTABLLUUK
TEOAE3UYECKOIO ObOPYAOBAHUA
U TEXHOJIOTMW B CEBEPO-
SANAQHOM PETUOHE POCCUU

B.U. Meisep («leone3nyeckue npubopbi», CaHkT-MNeTepbypr)

B 1968 r. okoHYMN JIEHUHTPAACKMIA INEKTPOTEXHUYECKUIN UHCTUTYT MO CMELMANBHOCTU KFUPOCKOMUYECKUE
npu6opbl». Mocne OKOHYAHMS WHCTUTYTAa paboTtan uHxeHepom B LIHUW «Aspopa», a ¢ 1971 r. — B
locynapcteeHHoMm HUW ropHoit reomexaHuku u mapkweinpepckoro fena (BHWUMMW), 3aHumas ponkHoctv oT
CTapluero Hay4Horo cOTpygHUKa A0 3aBedylollero nabopatopueit U masHoro Metponora. C 2001 r. pa6oTaert B
KomnaHum «leofe3nyeckme npuboOpbl», B HacToslee BpeMs — reHepanbHbii AupekTop. KaHgupar

TEXHNYECKUX HayK.

3aKpbIToe akKuMoHepHoe 06-
wecteo «leopesndeckune npubo-
pbl» ABNAETCA OOHUM M3 Kpynm-
HEMWMUX NOCTaBUIMKOB reofesu-

YECKUX CPEACTB W3MepeHus u
o6opynoBanus B Ceepo-3anaa-
Hom pernoHe Poccuu. Cpepm co-
TPYAHWUKOB KOMMAHUM cneuua-
NNCTBI, UMetoLme 60NbLWOI OnbIT
paboTbl Ha roCYLApPCTBEHHBIX
npeAnpuUaTMaAX B 061acTu paspa-
60TKM MapKLWeiigepcko-reofe-
3MYECKUX MPUOOPOB, MHKEHEp-
HOW reofesnu u MapKlwengepuu,
MeTpOoNIoruMn, a TaKxe MpUKIag-
HOM reogesuu.

OcHoBHble 3apauu, Ha pelle-
HME KOTOPbIX HaueNeHa KoMmna-
HMA — nponaraHAa W nocTaBKa

COBPEMEHHOr0 reofe3nyecKoro
obopynoBaHWs M nepepoBbIX
TexHonoruii. B pamkax ocHOBHO-
ro HanpaBfieHUs CBOEN JesATeNb-
HOCTM KomnaHua «leope3nyec-
Kue npubopbI» pelaeT KOMNNeKC
pa3Ho06pasHbIX 3afay, akTyans-
HOCTb KOTOPbIX OnpefeNieHa TeM,
yTo Ha pybexe BeKOB Habniofa-
eTCA Pe3Kuit NoJbeM CTPOUTENb-
HOW WHAYCTPUW U CBA3aHHOE C
3TUM yBennyeHne 06bema NHKe-
HEPHbIX U3bICKAHWIA, B TOM YKCie
B CaHkT-leTepbypre u Ha Teppu-
Topun Cesepo-3anagHoro tepe-
panbHOro OKpyra.

Komnanus umeet oduumans-
Hble nojHoMouus (cepTudukar)
Ha MOCTaBKy M 0OCNyKMBaHME
reofe3nyeckoro o6opypoBaHus
komnanun Sokkia (inonus), Ko-
TOpPOe BK/IIOYaET:

— 3JIEKTPOHHbIE TaXeoMeTpbl,
B TOM Yucne 6e30TpamaTenbHble;

— CNYTHWUKOBbIE reofe3nyec-
kue npuemHukm GPS;

— 3/IeKTPOHHbIE TEO[0NMUTHI;

— ONTUYECKUE, 3NIEKTPOHHbIE
¥ NasepHble HUBEUPBI.

Kpome TOro, Hawa komnaHus
npepnaraeT reogesnyeckoe 06o-
pyAaoBaHue apyrux npous3Bonu-

Tenen, TaKkux Kak Trimble
Navigation  (CWIA), Leica
Geosystems (LUseiiuapus), YOM3
(Ekatepunbypr), 30M3, Jlumka
(HoBocubupck), PLS (CLUA), SETL
(Kutait).

HomeHknatypa reogesuuec-
Koro o6opyfoBaHWs M npo-
rpaMMHOro obecneyeHns KOM-
naHun  Trimble Navigation
BKJlOYaer:

— 3/IEKTPOHHbIE TaXEOMETPbI;

— CNyTHUKOBbIE reogesnyec-
Kue npuemHukn GPS;




i

TEXHOJIOTMW CAHKT-NETEPBYPTA

— UMdpOBbIE HUBENUPDI;

— KOHTpOAepsl v ap.

N3 obopynoBaHus YOM3 mbl
npegnaraem OnNTUYecKUe Teofo-
NUTHI U HUBENUPBbI.

B nocnenHee BpeMs HOMEHK-
narypa o60pyaoBaHMsa KoMnaHum
Leica Geosystems, Bkitoyaiowas
NonyaspHbie pyyHble NasepHble
AanbHOMepbl, MOMNOAHMAACL Ha-
3eMHbIMU 1a3€PHbIMU CKAHUPYIO-
WKUMU CUCTEMAMM.

Y Hac MoxHo npuobpecTu
060pyfoBaHMe Ans Noucka noa-
3eMHbIX KOMMYHUKaLWiA, MeTan-
NOAETEKTOPbI, NpUOOpHI Hepas-
pylwatolero KOHTPONs, a Takxke
CMYTHWKOBbIE HABUTALWOHHbIE
NPUEMHUKMU.

Komnanua «leopesunyeckue
npubopbI» NpeanaraeT KoMnaekc
nporpammubix npogyktos CREDO
CN «Kpepo-Auanory (MuHck, be-
nopyccus), a ¢ uona 2005 r. y
Hac Ha NOCTOSHHOW OCHOBE
(YHKLUOHUPYET peruoHabHblii
y4ebHO-BHEePEHYECKUIA LEHTP
no 06yYeHWio U BHEAPEHUIo Co-
BPEMEHHbIX aBTOMAaTU3MPOBaAH-
HbIX UHXEHEePHO-TeOLe3NYECKUX,
WHXEHEPHO-TeoNIOTUYeCKUX U
NPOEKTHBIX TEXHONOTUIA HA OCHO-
Be KOMMJeKca MPOrpamMmHbIX
npoayktos CREDO.

C npegnaraembim 060pynoBa-
HMEM W NMporpaMmMHbIM obecneye-
HMEM MOXHO O3HaKOMMWTbCS, 3a-
KasaTb M npuoOpecTn Ha Halem
caitte www.geopribori.ru.

B coctaBe KomnaHuu umetoT-
CA: MNOCTOAAHHO [eicTByLOWAn
BbICTaBKA COBPEMEHHOI TEXHUKM
1 TOProBbIiA 33N, y4yebHblil Knacc,
060pyAOBaHHbIN CKAAf NPOAyK-
LMW N CEPBUCHBII LEHTP.

Takum 06pa3om, KomnaHus
«leopesnyeckue npuoopbi»
npefcTaBnser coboii TexHuyec-
KU LEHTP, KOTOPBIIA:

— OCYLeCTBASET MOCTaBKY U
LOCTaBKy B Nto6oil pernoH Poc-
CUK reofe3nyecknx Nnpubopos u
WHCTPYMEHTOB, KOMMJEKCOB U
cUCTeM 1A pelleHus 3afay npo-
MbllWAEHHON reofesuu, npo-
rPaMMHbIX KOMMNJIEKCOB;

— BBINONHAGT TeXHUYecKoe
COMpOBOX/AeHMe NOCTaBAAEMOro
o6opynoBaHns (PeMOoHT, MEeTpo-
floruyeckoe obecneyexue);

— OKa3blBaeT KOHCaNTUHIo-
Bbl€ YC/IYyTU U METOANYECKYIO No-
MOLLb 3aKa34yukam npu BHegpe-
HUW HOBOW TEXHWUKU W TeXHOJO-
TMA B NMPOWU3BOACTBEHHblE MpO-
Leccsl.

Ha cyety komnaHuu «leope-
3nyeckue npubopbI» HECKONbKO
BbIUTPaHHbIX TEHAEPOB Ha no-
CTaBKy reogesnyeckoro o6opy-
AoBaHua, B Tom yucne ana Ko-
MuTETa MO rPajoCTPOUTENbCTBY
n apxutektype CaHkT-leTep-
6ypra, 000 «J13KcTpoii», kKomna-
Hun «AJIPOCA» (MupHbiii, fky-
TMA) W Ap.

3A0 «leope3nyeckue npubo-
pbl» — 3TO NapTHEP MHOTMX Be-
BYLNX CTPOUTENbHbBIX U U3bICKa-
Tenbckux hupm CaHkT-lNeTepbyp-
ra u apyrux ropogos Cesepo-3a-
nagHoro pernoxa Poccuu. PasHo-
o6pasHble npubopbl U MHCTPY-
MEeHTbl OblIM PEKOMEHLOBaHbI U
nocrasneHsl bantuiickon ctpou-
TeNbHOW KOMMAHUU, XONAUHTY
«JleHCneyCMY», rpynne npeg-
npuatuii «flopcepeucy, Gupme
«ApxTUCU3»  (ApxaHrenbck),
npegnpuatuam «Tpect TPUN» u
«J1eHTUCU3» n MmHOrUM fpyrum.

FEONE3HYECKHE M
== [PHBOPEI

197110, CaukT-letepbypr,
yn. Nnoxepckas, 30
Ten/dakc: (812) 230-47-97,
235-39-80, 380-69-91
E-mail: office@ geopribori.ru
WHTepHeT: www.geopribori.ru

RESUME

The «Geodetic Instruments»
JSC provides for sale, delivery and
technical support of the up-to-
date geodetic equipment, software
and technologies as well as
methodical assistance and repair.
Skilled personnel works in the
sales area, training class-room and
the service center of the company.
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OCOBEHHOCTU TOYHbLIX

NUHEWHO-YTNIOBbIX U3MEPEHWUI
INEKTPOHHbIMU TAXEOMETPAMU

A.B. 3y60B (CaHKT-leTepbyprckuii rocynapcTBeHHbIN ropHbIid MHCTUTYT uM. T.B. MnexaHoBa)

B 1978 r. okoH4YMn Mapkieinaepcknii pakynstet JIeHMHrpaACKoro ropHoro MHctutyta uM. .B. MnexaHoBa no
CneunanbHoCTU «NpuKNagHas reogesusy. C 1978 r. pabotaet B CNITH, B HacTosiwee BpeMs — AoueHT kKadenpbl

MH)KEHepHOﬁ reopgesuu.

T.B. 3y60Ba (CaHKT-eTepOyprcKkuii rocynapcTBeHHbIA FOPHbIA UHCTUTYT UM. [.B. MnexaHosa)

B 1980 r. okoH4una mapkwengepckuii hakynsteT JIeHUHIrPaaCcKoro ropHoro MHcTuTyTa um. .B. MnexaHosa no

cneumManbHOCTM  «NpUKNapHas

reogesnax.

[locne oKOHYaHuA

MHCTUTYTaA

pabotana Bo BHUU

KOCMO0a3poreonornyeckux mMetTonos. B HacTodAwee BpemMa — npenojaBareinb Ka(bep,pbl MH)KEHepHOﬁ reopgesuu

cnrri.

MocnefHue rofibl 31EKTPOHHbIE
TaxeoMeTpb! WMPOKO NPUMEHSIOT-
Csl B MHXEHEPHO-reofe3nyeckux
paboTax, He TpebyIoLWMX BbICOKOM
TOYHOCTU M3mepeHuit. Mpu 3ToM
TOYHOCTHbIE  XapPaKTEPUCTUKU
npubOpoB MCMONb3YIOTCA He B
MONHON Mepe.

MacnopTHas TOYHOCTb 6Gonb-
WMHCTBA TAaxeoMeTpoB ANs yrio-
BbIX M3MEpeHWil cocTtaBaser
1,5-3" (0,5-1,0 mgon), ana nu-
HeWHbIX — HECKONIbKO MUINUMET-
poB. 370 n03BOAAET MCMONb30-
BaTb JaHHble NpUGOPbLI B TOYHBIX
WHXXEHEPHO-Teofie3NYecknx 1
MapKleigepckux pabotax: npu
CO3[aHNUM NNAHOBLIX AeopMaLy-
OHHbIX CEeTeii, B NONUTOHOMETPUN
4 Kknacca, npu pa3buBOYHbLIX pa-
6oTtax, npu obmepe KpynHoraba-
PUTHbBIX MPOMBbIWNEHHbBIX O0ObEK-
TOB U Ap.

Mpy BLICOKUX TOYHOCTHBIX Xa-
paKTepucTMKax npubopa cosfna-
eTCA UINI03US, YTO OfHOKPATHO-
ro U3MepeHus yrna Uim paccros-
HUA [OCTAaTOYHO [N AOCTUKe-
HUs yKa3aHHoil TouHocTu. OgHa-
KO TaxeoMeTp MOXeT obecne-
YUTb MACMOPTHYIO TOYHOCTb
TONbKO NpU yyeTe MHOTUX aK-
TOPOB U BBEAEHUM PA3UUYHBIX
nonpasok.

HenocpeactBeHHO u3mepse-
MbIMU BEJIMYMHAMU ABNSIOTCA: OT-
CYeT NO rOpU30OHTaNbHOMY KpyTy,
OTCYET MO BEPTUKANILHOMY Kpyry
W HakNoHHOe paccTtosHue D, oc-
TaNnbHble BEAUYUHbLI (FOPU30H-
TanbHOE MPONOXeHMe S, npeBsbl-
WeHWe, KOOPAMHATHI) BbIYUCASA-
toTcsA. HepocTaTouHblil yyeT Toro
unu nHoro hakTopa BAUAHUA MO-
XeT NpPUBECTU K 3HAYUTeNbHOM
noTepe TOYHOCTH.

Mpu NUHelHbIX U3MEPEHUsX B
HaknoHHoe pacctosiHue D Taxeo-
MEeTpOM MNOC/NeA0BaTeNbHO BBO-
LATCA NONPaBKM 33 METEOAAHHbIE,
nocTosiHHas npubopa W OTpaxa-
TeNs, Nocse Yero, eciu 3to Tpedy-
eTCf, pPaccTosiHue NMPUBOAUTCA K
TOPU30HTY.

Temnepatypy T u paBnenune P
MOXHO BBECTU B nNpubOp, ofHa-
KO Ha MPOTUBOMONOXHOM KOHLE
JIMHUM 3TV NapaMeTpbl MOTYT Cy-
WeCTBEHHO OTnMYaThca. [nuHa
BOJIHbI A ONMTMYECKOTO M3jiyye-
HWA COBpPEMEHHbIX npubopos
06bIYHO HAXOAMTCA B Havane UH-

dbpakpacHoro AnanasoHa
(800-900 Hm). Mpu 3tom pns
CPeLHUX METeopoNOrnyeckux

ycnosuit (T = +10°C, P = 750 mm
pT. CT.) 4YUCNeHHble 3HaYeHUs
YaCTHBIX NPOU3BOAHLIX Onpefe-

NleHNs noKasaTtens npeaomaeHus
BO3/lyxa Mo TemnepaTtype U LaB-
NeHnto npumepHo paBHbl Kr =
+1,0 ppm/1°Cn Kp = -0,4 ppm/1
MM pT. CT. COOTBETCTBEHHO, T. €.,
C yBeNMYEeHMeM TeMmnepaTypbl
Bo3ayxa Ha 1°C Ha Kaxabld Ku-
fomeTp cnepyeT BBeCTU Aonon-
HUTENbHYIO NONpaBKy +1 MM, a ¢
VBeJIMYEHNEM [IAaBIEHUA HA 1 MM
pT. CT. AONO/IHUTE/IbHAA NONPaB-
Ka byget B 2,5 paza MeHblue, U
OyneT UMeTb MPOTUBOMONOMKHbIN
3HaK.

Vi=KrxArxD=+1,0x

x 10°x Arx D;
Ve=Kpx Apx D = =0,4 x
x 10°x Arx D,

rne V1, VP — nonpasku 3a u3me-
peHue Temnepatypsl AT 1 faBne-
HuA Ap.

Bnusxue T u P Ha paccTosiHne
BbIBOAMTCSA BO MHOrMX npubopax
Ha JUCMiei, HanpuMep, U3MEHUB
B TaxeomeTpe TeMmmepatypy Ha
1°C, umeem B MHMOPMALMOHHOI
cTpoke ppm + 1,0, a uU3MeHuB Aas-
nexHne Ha 1 MM pT. CT. — ppm +
0,4.

Ecnu B npubope HeT faHHOI
MHDOPMALMOHHOW (DYHKLMK, TO
kKoatdhduumneHTsl BAUAHMA (Ya-
cTHble mpousBogHele) Kr n K
MOXHO C [0CTaTOYHON TOYHOC-
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TblO ONpefenuTb M CaMoCTOA-
TenbHo. [Ind 3TOro paccrosHue,
LAVHON HecKoNbKO COTeH MeT-
poB, HEOOXOANMO U3MEPUTL He-
CKONbKO pas, U3MEHUB TeMmnepa-
Typy, @ 3aTeM AaBjeHue B focTa-
TOYHO GonbloM AnanasoHe. Ha-
npumep:

Kr = (D-10°c — D+40°c)/Dm X

x 50°C = (1000,024 -
-999,976)/1000 x 50 =
=~ +0,96 x 10°5;

Kp = (D700 — D780)/Dm x
x 80 MM pT. CT. =

= (999,984 - 1000,015)/

/1000 x 80 = -0,39 x 10°°.

PaccmoTpum npumep yTouHe-
HUA PaCCTOAHUA, NMPUBEAEHHOTO
Ha pucyHke. Ha Touke A, rge
NpoOBOAMANCE U3MEPEHUS, Onpe-
[eNeHbl Temnepartypa W pAasne-
HWe, a 3aTeM BBE[EHbl B Taxeo-
metp (Ta=+15°C, PA= 740 mm pT.
cT.). B MomeHT u3mepeHus Ha
Touke B Temnepatypa u pasne-
Hue 6bIn MHbIMM — TB = +12°C,
PB = 752 MM pT. cT. Takum obpa-
30M, MeTeoflaHHble Ans CepefuHbl
NIMHUK OKa3anucb: Tm = +13,5°C,
Pm =746 mm pT. CT.

YTouHAOWMe nonpaBKM 3a
Temnepatypy M pAaBneHue OyayT
paBHbI:

Vr=1+1,0x 10°(Tm — Ta)1 x

x 10°=-1,5 mm;

Vp=-0,4x10°(Pm - Pa)1 x

x 10° = =2,4 MM.

Tak Kak pacctosiHue K ropu-
30HTY MPUBOAMUTCA TaxeoMeTpoM
no c¢opmyne S = DcosV, To no-
rpewHocTb B onpefeneHuu yma
HaknoHa V (HaBefeHue, 0TCUUTI-
BaHWe, MECTO HyNIf, NOTPELHOCTb
KOMMEeHcaTopa) MOXeT 0Ka3aTbCs
CylLeCcTBEHHOM.

Cyns no nepenagy [AaBleHWs
AP =12 MM PpT. CT. (CM. pUCYHOK),
npeBbllUeHNe MeXay TouKamu A u
B coctaBnset npumepHo 130 M, a
yron HaknoHa V = 7,5° [lpu no-
FPEWHOCTA WU3MepeHus yra Ha-
knoHa AV = 5”, norpewHocTts B
paccTosiHuu GyaeT:

AS = DsinVAV/p” =
=3,2 MM.

CnepoBatenbHo, paccTosHue

cnenyeT U3MepATb MHOTOKPATHO U

Cxema usmMepeHua paccmoAaHua

006s3aTeNbHO NMpU ABYX MONOXKe-
HUSAX Kpyra.

Mpn KOPOTKMX PaccToAHMUAX
OCHOBHOE B/UsIHWE HA TOYHOCTb
W3MEpeHUil OKa3biBaeT MOCTOSH-
Has (npuGopa 1 oTpaxarens).

CoBpeMeHHbIe TaxeoMeTphl
COrnacoBaHbl C OTpaxaTensamu
TakuM 006pa3oM, YTO MOCTOSIH-
Has monpaBKa paBHa Hynw. Ec-
AW UCNONb3YITCA OTpaxaTeny
APYrUX U3roToBUTENen, TO He-
06x04MMO TlaTeNbHO onpeje-
JINTb NOCTOSIHHYIO U BBECTH €€ B
npubop. Hanpumep, y npubo-
pos Carl Zeiss (Trimble) co6cT-
BeHHas (aBTOMATUYECKMU YYUTbI-
BaeMas) MNOCTOAHHAasA, paBHas
35 mm. Ecnu pgpyron otpaxa-
TeNb WMeeT NOCTOAHHYI, Ha-
npumep, 45 MM, To He06X0AUMO
BBeCTH nonpasky —0,010 m. Tak,
NOCTOSIHHAs OTpa)atenen B
npubopax YOM3 (CM, CT-5, Ta3,
Tab, u Ap.) 06bIYHO cocTaBaseT
44-47 mM, T. e. nonpaBka oOT
-0,009 po -0,012 m.

OnpepneneHne npubopHoit no-
CTOSIHHOW NMPOBOAMNOCH ANs pas-
JINYHBIX TAXEOMETPOB U OTpaa-
Tenel Ha pacctosHusx 2—-10 M no
KOMMNAapuMpoOBaHHON MHBAPHOW py-
JIeTKe W napannakTUyeckum MeTo-
nom no peitke Bala (Basis Latte),
KOTOpas Ha KOPOTKUX PacCTOsHM-
Ax obecneynBana TOYHOCTb
0,2-0,5 MmM.

[1o jaHHbIM HAaWWX nccnenoBa-
HUW, NOCTOsIHHAs npubopa U oT-
paxarensi MOXeT Ha HeCKONbKO
MUINIMMETPOB OTNIMYATLCA OT YKa-
3aHHOMN, U HEe Y4MTbLIBATL 3TO MpH
TOYHbIX U3MEPEHUAX HENb3A.

TaKkxe Kak U npu AUHENHbIX
W3MepeHusx, pJeknapupyemas

TOYHOCTb YINIOBbIX WU3MEpeHuit
He MOXeT OblTb JOCTUrHYTA 0f-
HOKpPaTHbIM M3MepeHMeM yrna.
be3 BbIMONHEHUS HeCKONbKWX
npuemoB He 060iTUCL (Heob6xo-
AMMOE KONMYecTBO NMPUEMOB B
Tex WNKU UHbIX paboTax Tpebyet
AONONHUTENbHBIX MCCNepoBa-
HUit).

Mo HaweMmy MHeHUIO, NepecTa-
HOBKY Hynsi 1MMba ropu3oHTasb-
HOTO Kpyra Mexpay npuemamu
OCYLLEeCTBAATL He Lenecoobpas-
HO. A TaK Kak KayecTBO HaBOAA-
WX BUHTOB GOMBLINHCTBA Taxeo-
MEeTPOB He COOTBETCTBYeT Tpebo-
BaHMAM TOYHbIX M3MEpeHuit, TO
TOYHOCTb, B OCHOBHOM, 3aBUCUT
OT MOrpelHOCTN HaBEeLEeHUA Ha
BU3MPHYIO Lenb. Mo 3Toi npuyu-
He Ka4yecTBO YINOBbIX U3MEPEeHN
MOXHO MOBbICUTb MHOFOKPATHbIM
HaBeEHMEM Ha Kaxayl BU3UP-
Hyto Lienb.

MeTopMKa TOUYHbIX TUHEHBIX 1
VI0BbIX W3MepeHWUin 31eKTPOH-
HbIMW TaxeoMeTpamu WHCTPYKLM-
fMW He pernameHTUpyeTca u Tpe-
oyeT obCyKaeHUs W AOMONHM-
TeNbHbIX UCCNEA0BAHNIA.

RESUME

In authors' opinion a tech-
nique of the precise linear-angu-
lar measurements by electronic
tacheometers should not be regu-
lated and requires discussion and
additional investigation.
According to the results of their
studies the instrument and the
reflector constant may differ by
several millimeters from that
given in the instrument certifi-
cate and must be taken into
account for precise measure-
ments.
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NPODPECCUOHANBHLIE OBBEAUHEHUA

Y3bEKUCTAHCKOE T'EOAE3UYECKOE

OBLWECTBO

B.B. YepHuKoB (Y36ekucTaHcKoe reofesnyeckoe o6wWwecTBo, TallKeHT)

B 1975 r. okoHYMN TaWwKeHTCKMiA TONOrpadyecKmnii TEXHUKYM N0 CNeLUanbHOCTU «TEXHUK-Tonorpady», B 1988 r.

— reorpaduyeckuit dakynbteT TaWKEHTCKOTrO rocyAapcTBEHHOTO VHWMBEPCUTETA MO CneLuanbHoCTy
«reorpadusx». C 1975 r. pabotan Ha Mpeanpuatum N2 19 TYTK (®pyH3e, Kuprusus), c 1981 r. — s CATUITH IYTK
(TawkeHT, Y3bekuctaH), ¢ 1993 r. — pyKkoBoauTenb reogesuyeckoir cayx6ol. C 2000 r. pa6oTaer B
Y36eKMCTaHCKOM reofie3nyeckom obLecTBe, B HAcTosLee BpeMs — 3aMecTuTeNb Npefcefarens.

B 1951 r. B Y36ekucraHe 6bin10
CO34aHO o0blecTBeHHoe 00beau-
HeHMe cneuuanucToB B obnacTu
reofesuu u kaprorpathum — Ybe-
KucTaHckoe oTheneHue Bcecotos-
HOrO aCTPOHOMO-TE0AEe3U4EeCcKoro
obuwecrsa (BAM0) npu Akagemuu
Hayk CCCP, koTopoe sBnsiock ero
CTPYKTYpHbIM noapasgenexuem, Y
€ro WCTOKOB CTOSUIM [UPEKTOP
ACTpOHOMUMYECKOTO  WHCTUTYTA
Akapemun Hayk Y3bekucrtaHa aka-
gemuk B.M. Wernos u crapeiiwne
reogesuctsl Ysbekucrava T.T. Ko-
peukuii n [I.A. [ipeHos.

B To Bpems uneHamu oTheneHus
ABnAAUCL 6onee 150 aKTUBHbIX
CNeunanucToB — acTPOHOMOB,
reoaesunctos, Kaptorpados Y3be-
KuctaHa u Kapakannakuu. Y36eku-
CTaHCKoe OTAeNeHue MpOBOAUNO
aKTWUBHYIO HAyYHO-UCCNEe0BaTENb-
CKyto, MeTopuMyeckyto, obpasosa-
TeNbHYI0 U 06WeCTBEHHYI0 paboTy,
CNoCcoO6CTBYIOLLYI0 Pa3BUTUIO TBOP-
Yeckoil fesTenbHOCTM B obnactu
acTpOHOMMUMU, Teofe3nu, KapTorpa-
¢huu, B TOM Yncne u Yyepes cpepcr-
Ba MaccoBoil nHdopmaumun. YneHsl
o6LiecTBa perynfpHo y4acTsoBanm
B paboTe pecnybAuKaHCKUX U
MeXAyHapOAHbIX KOHIPECCOB U ce-
MUHAPOB.

B cocTtaBe Y3bekucraHckoro oT-
penexna BATO AH CCCP B pasHble
rofibl paboTany acTpoHOMUYecKas 1
reofiesnyeckas cekuuu. 3a ato Bpe-
M5 6biNM CO3AaHbl aCTPOHOMMUYeC-
Kue KapTbl U amiackl Ans uccnefo-
BaHus 3Be3f M nnaHet ConHeuyHoi
cucTeMbl, Tonorpaduyeckue KapThbl
ANs fetanbHoi paboTel no passep-
Ke NoJe3HbIX UCKOMaeMblX, OCBOE-
HUS U OpOLIEHUS HOBbIX 3EMeNb B
TonogHbIx cTenax Y3bekuctaHa, a
TaKXKe MHOTUX Apyrux 3afau.

B 1991 r. B cocTaBe Y3bekuc-
TaHckoro otaenenus BATO AH CCP
Obln co3aaH YpreHuckuit dunuan,
COTPYAHUKM KOTOPOTO aKTUBHO pa-
6oTanu c reofesucramu, Tonorpa-
t¢amun u kaptorpaamm B Xo-
PE3MCKOM PEruoHe, Ha pofuHe 0f-
HOr0 M3 OCHOBOMOMOXHWMKOB ac-
TPOHOMUU U Teofe3umn Y3bekucra-
Ha Aby-PaitxoHa bepyHu.

B 1992 r., nocne pacnaga CCCP,
Ha 6a3e Y3beKucTaHCKOro otaene-
Hus BATO AH CCCP 6bin0 yupexpe-
HO Y36eKucTaHCKoe acTpoOHOMO-re-
ofe3nyeckoe obuwectso (Y3AT0),
npeacefateneM Kotoporo Obin u3-
OpaH HayanbHuk CpeaHeasunatckou
TEppUTOPUANBHON UHCNEKLMM TOCY-
LApPCTBEHHOTO  reofe3nvyeckoro
Hap3opa MYTK I.H. KynbBuHckuii. B
3TOM e rogy B coctaBe Y3Al0 Hava-
na paboTy xo3pacyeTHas reonesu-
yeckas cnyxba 1 acTpoHOMUYecKas
cekuus. 3a 11-neTHnit nepuog pes-
TeNbHOCTU YneHbl Y3ATO BbINOAHANM
Hay4YHO-MccnefoBaTenbckue pabo-
Tbl, Y4aCTBOBaAM B paboTte pasnuy-
HbIX KOHTPECCOB W CEMUHAPOB.

B 1997-1999 rr. mHorue Bepdy-
Me yyeHble U cneumannuctel —
uneHbl Y3A[0 — nepeexanu Ha no-
CTOAHHOE MecTO XWTenbCTBa B
Poccuio n gpyrue rocynapcrea. Us-
33 HaMeTHBLUEroCs Packona, B cuny
HEMOHUMAHUA BAXXHOCTU COBMECT-
HOro pa3BUTUA acTPOHOMUU W Teo-
AEe311 1 0CO00 YCI0KHUBLIErOCS B
TOT Nepuof MaTepuanbHo-TexHuYe-
CKOro nosoxeHus obuiecTsa, pyKo-
BOACTBO WMHCTMTYyTA acTpoHOMWK
Akagemun Hayk Y3bekuctaHa pe-
wuno cosparb ACTpOHOMMUYecKoe
061ecTBO, OfHOBPEMEHHO NpeKpa-
TuB paboTy B cocTase Y3A[O.

28 anpena 2000 r. Befylwumm
cneuymanucTtaMm MUHUCTEPCTB M

BEJOMCTB B 00/1acTu reogesuu,
kapTorpacuu, Kkapactpa, 3emneyc-
TPOICTBA, MapKLEN[epun, nHxe-
HEpHbIX W3bICKaHWIA, a TaKxe npe-
nofiaBaTeNnsiMmu1 By30B U KONNEAXel
ObIN0 yupexaeHo Y3b6eKkncTaHcKoe
reofesuyeckoe obuwectso (YI0) c
CoXpaHeHMeM MpaBONpeeMCTBEH-
HOCTM OT Y30EKWUCTAHCKOro acTpo-
HOMO-Teofe314eckoro obuecTsa.

B HacTosiwee Bpems B cocTaB
VIO BcTynuno okono 40 opraHusa-
unn.

06LiecTBO 3aHUMaeTCs pasiny-
HbIMW BUAAMU AEATENbHOCTU. TaK,
B HacTosLLee BpeMs NOArOTOBEHbI
ABa Bbinycka MHbopmauMoHHOro
BectHuka YI0 co crtaTbsimu pas-
JINYHOW TEMATUYECKOI HaNpaBEeH-
HOCTW B 0611aCTV reofe3nu, KapTo-
rpadum, KafacTpa, AUCTaHLMOHHO-
ro 30HAWPOBaHUA 3eMAW, reouH-
thopMaLMOHHBIX TEXHONOTUN,
KOTOpbI pacnpocTpaHseTcs Gec-
NNaTHO Cpeau opraHu3aLmii, BXo-
aswmx B coctas YI0.

lpyrum HanpaeneHuem pea-
TensHocTn YIO sABnAetcs nomollb
BY3aM W Koanepxam Y3bekucraHa.
OHa 3akntoyaetcs B obecneyeHum
MX pasNMYHON HOPMATUBHO-Mpa-
BOBOW M TexHUYecKoW WHdbopMma-
LMel, [LEMOHCTPALMOHHBIMU Bep-
CUAMW NPOrpamMHbIX MPOAYKTOB
no uncpoBow KapTorpaduu, a Tak-
e npoBefeHnn 06LWeCcTBEHHON
paboTbl ¢ KONNEKTUBAMU y4eOHbIX
3aBefleHui No NOBbIWEHNIO KBanu-
duKauum npenopasateneit u cry-
LEHTOB.

V36eKkucTaHcKoe
reoaesnyeckoe obLecTBo
Y36ekucraH, 700000, TawkeHT,
HOHycabaackuit p-H,
yn. Apudosa, 8, a/s 84
E-mail: uz-magk@bcc.com.uz



MUP YBAEYEHUN

HALUWOHAJIbHbBIE
OCOBEHHOCTH ...

C.A. MupoHos

Mbeca B BUAe anneropmyeckoii haHTasuu
Bce cxo0cmsa ¢ HACMOAWUMU 2epOAMU U ABAeHUAMU — npedybexdeHue, uweHHoe csolicmaa

peansHocmu.
llencTByiowme nuua:
3aBepytowmii cknagom (3C)

Crapwwuit knaposwuk (CK)

MecTo gencreusa:

CaMmblit 6ONbLIOI HA MaHeTe CKNag TOBApOB.

3C: Crapwuin KnapgoBWMK, B
KaKOM COCTOSIHUM Yy HaC MHBEHTa-
pu3aumnsa?

CK: MpoueHTOB AEBAHOCTO
V)Ke yyTeHo.

3C: MpoueHTel, yBaxaembli
CK, ocTaBbTe gns oTyeTa nepeg
PO3HWUYHLIMM  MOKynaTensamu.
OHM xopowWwu TONbKO TOrAa, Kor-
Aa CTbILHO 33 abCoNioTHbIE Be-
nn4mnHbl. Hawe muposoe nuaep-
CTBO B MPpUMEHEHWUMN gaHHomn PR-
TexHonoruM Heocnopumo. [a-
BaiiTe, CBOUM He byaem «naniy
Ha yWK BeWwaTb» 1 nepenaem K
cyTU.

WTtak, uHBeHTapu3auus wuget
ye 14 neT, HO HUKTO TaK U He
JaN OTBETA HA MaBHbIEe BONPOCHI.
MoxeT 6biTb, Bbl oTBETUTE:

— CKonbKo TOBapa Ha cknage
M KaKoBa ero CTOMMOCTb Ha ce-
FOQHALWHNA feHb?

— K70 x0351H Kaxaoi eanHu-
Libl TOBApA, a KTO apeHAaTop Mec-
Ta?

— Kakas yacTb cknapa Haxo-
AMTCS Ha Halwewn TeppuTopuw, a
Kakas NpWHALNeXUT COCeaHUM
cknapam?

— Kro-Hubyab coctaBuT, Ha-
KOHEL, CXeMy pacrnojioXeHus
CKNAfICKMX TOMELLEHMIi, YTOObI
MOXHO 6bl10 XOTS Obl COPUEHTH-
pOBaTbCs, HEe TOBOPSA YKE O TOM,
4T06bI 4OOPATLCSA U3 OAHOTO Kpast
B Apyrow?

— W noyemy Ha cocepHux
CKNajax y MeHs KoMmac noKasbl-
BAET 10T Ha lore U CeBep rae Haao,
a B pa3HbIX MecTax Hallero, To ce-
Bep BApYr pa3BepHeTcs, TO tor
CABUHETCA?

— [py3unkn TOBAapoB — 3TO
HalW CKNafCcKoit nepcoHan?

CK: Het. OHu, He TIBOWcb
3TOr0 C/I0BA, — YACTHbI NPOMbI-
cen. Mbl ke Ux camu Ha3Banu Ha-
WUMK ManbIMU U CpegHUMU Ges-
HethTbcMeHamu. BoT u npossns-
em 3a60Ty O MeHblUX OpaTbax
HaLKX.

3C: 310 Kakum obpasom?

CK: Pabortaiot 6e3 nnLeH3uniA.
Komy nonoyky nomepsat pynert-
KON, KoMy 604Ky nokpacsT, y
AlMKa yrbl MOANpPaBAT, nepe-
COPTULY nepeynakywT, Hamag-
Hyl0 aruTauuio 3anaMMHUpYIOT.
MHoro ot Hux nonb3bl. TONbKO Y
6onbHO ywnsle ctanu. Bce Hopo-
BAT MOPALOK HABeCTU W C Kax-
LbIM TOBApOZEpXKaTenem onpege-
AnTbCA. M nesyT npsm B COBETHU-
KM KNafoBUIMKOB C MH(OpPMALIK-
en.

3C: A roe e Hawm rpy3ymnky,
cBoW, GloaxKeTHbIE?

CK: Tak AcHoe peno rge. Ux
ecnu YyTb bonblue Tpex OrYMnu-
pyeTcs, TaK OHM Cpa3y Ha3sblBatoT
cebsi MHCTUTYTOM WM LEHTPOM
no y4yeTy U NepeABUIKEHUIO BCErO
Typa-clopa. BoigBurawT upen

cobcTBeHHOro blofera U Heob-
XOAMUMOCTb Y4aCTUS B MEIKCKNAA-
CKUX KOHdepeHuUsx no obmeHy
onbiToM. o Hawemy Hegomagy
TONIbKO HEIAaBHO 3aKOHYMNU Tpa-
TUTb KPeAUTbl COCefHero o6be-
OMHEHUs CKNajoB Ha pa3BuTue
COBCTBEHHOII MaTepuanbHo-Me-
Topuyeckon 6asbl. Mpuobpenu
BCAKUX IKenesfk no y4yeTy W
TPaHCMOPTUPOBKE TOBAPOB Y NyY-
WKUX MWUPOBBIX NMPOU3BOAUTENEN.
JKcKkNO3MB, MocnefHue paspa-
60Tku — [leHTaroH nosasuayer.

3C: U rpe 310 BCe? Moyemy He
paboraert?

CK: A oHO 1 He pns paboThl
nokynanoco. [la u pabotatb yxe
cTapble Tpy34MKM pasyyunuce,
BO3MABMIU METOANYECKUE LEHT-
pbl, ABUXEHUS, accoumanmum, npo-
theccuoHanbHble o6befUHEHUs.
Tam cnokoiHen W conupHen.
biogxet onATb e, KaKOM-HUKa-
Koil. A mobonblie noayyart, Tak
cpasy u 6exarb.

3C: Kyga?

CK: B manble n cpegHue Hapsa-
OATCA, [LOKYMEHTbl MOANpPaBAT M
OnATb K HAM Ha CKnag,.

3C: A kT0 pabotaet-T0?

CK: Tak 311 e cpepHue 1 Hu-
e CpefiHero, KoTopble 6e3 nuua,
Y KOTOPble C INLOM OFPaHUYEHHO
OTBETCTBEHHbBIM,

3C: 3a 4TO OTBETCTBEHHbIM?

CK: Ja Hu 3a 4TO, KpOME Chy-
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YaiHbIx feHer. [leHer-To no 6woa-
YKETY UM He MONOXKEeHO. A KOMY He
MAATULWb, KAK C HEr0 CNPOCUTB?

3C: MoroguTe, a XUBYT-TO OHU
Ha yTo?

CK: Hy, korna 6biBaeT UM 1 3a-
nnaTaT 3a Mnorpys-pasrpys uau
nepeMelieHne-nepenuch.

3C: A k10 NnaTuT-TO?

CK: Mbl camm — HuKoraa, fa
XanocTmBbIX MHOTO. bbiBaeT cam
X03fMH TOBapa WAW apeHpatop.
Torpa y manbix npa3gHuk. beisaert
LaXe HaWuM KNafoBlMKaM Ha
PafoCTAX PACCKAXYT U MOKaXyT
pe3ynbTathl cBoei paboTel. Kpa-
CUBO, HUYETO He CKaXelb — TO-
Bap Mo nojo4ykam, Bce obMepeHo-
OKpaLWeHo, APAbIYKM U MHBEHTAP-
Hble HOMEPOUKM, CTEHOYKA K CTe-
HOUKe, ILUMYEK K AWUYKY. YMeIOT
YepTH, eCAu UM NNATUTL.

3C: Tak paBaiTe UM U 3anna-
TUM, MOXET U BO BCEM CKNafe no-
PALOK M yyeT Hanapatca?

CK (B3abixas): Henb3sa. Tosap
y Hac Becb cTpaternyeckuin. U ec-
nun CBOW y3HatoT, Yero fa cKosb-
KO, Aia roe NexuT, To cuuTaii Tpe-
TbA MMPOBAs BOMHA yXKe U Npour-
paHa.

3C: He cBou, a uyxue. Bbl oro-
BOPUJIUCS.

CK: Hukak HeT. ViMeHHO cBOM.
Yyxue yxe U3 KOCMOCa BCHO Ha-
Wy OCTaBWYIOCA XO35MCTBEHHYIO
LeATeNbHOCTb OTCHANMW, U3YUUIN,
npoaHann3upoBanmu U KOHTPOSIU-
PVYIOT KaXIbli KBagpaTHbI MuUA-
AUMeTp Hawen Tepputopuu. [a
BOT 6ef1a, ThbIpUTb» TOBAP U3 KO-
cmoca He Mmoryt. lNoka ewe He
pa3paboTaHa TexHonorus.

A cBOM uyTb Y3HAIOT, KaKoii To-
Bap XO35MHOM JOMKHbIM 06pa3oM
He 0(OpMNEH, TaK KCTbIPAT» camu
M cocefHWM cKnajam npopagyT
BMeCTe C MofKaMu. TaK 4TO WH-
thopMauus LomKHA ObITb CEKPETHA
OT CBOUX, B NEePBYI0 04epefb, YTO-
Obl He «cTblpunuy. Takas BOT CTpa-
Terus. [oTomy 1 ToBap cTpareru-
yeckuin. Becb. W Komnacel y Hac
cneuuanbHbIMUM cUrHanamm obpa-
6aTbIBaIOTCS, U PYNETKU C pasHbIMU
Walweykamn y Kaxgoro Knagos-
LMK, U BECbI C PA3HbIMU TUPAMMU.

3C: MocToiTe, HO BeAb HAlIK
KNafloBUIMKKU U3 CreuoTaena To-
e YMewT cocefckue CcKaagbl
KOHTPONIMPOBATh.

CK: Teopetuuecku ymewT, HO
no Matepuanam CneLoTAenoB co-
CeAHUX CKNamoB..

3C: A KaK e cobCTBEHHbIE
pa3paboTku? Mbl XK UM Kakoi Ha
37O GIOMKETULLE BbIAENAEM.

CK: 3psa xnebywek cneuotgen
He ecT! Hawwu ocHoBHble ycnexu
JleXat B BOCNUTAHUM Jpyroro no-
TpebuTens ToBapoB Ha NoACo3-
HaTeNIbHOM YpOBHE.

3C: 370 Kak?

CK: A BoT Tak. BocnuTaHsbl no-
TpebuTenu C YHWUKANbHBIM, He
MMEIWMM aHANOrOB NPOCTPAHCT-
BEHHO-MaTepuaibHbIM MblLUIEHU-
em. Hanpumep, kak Bbl oTBeTute
Ha Bonpoc: «[ecaTb pa3 no cto
rpamMMOB, YTO 3TO TaKoe?»

3C: Jlutp, acHoe peno!

CK: Bot Bupaute, BCE NOrono-
Bbe HallMx TaK W otBeyvaeT. CTo-
MPOLEHTHbIA Mokasatesb. A Ha
BCEX COCEAHMX CKnagax — 3T0
kunorpamm. Nmeem pecypc pagu-
KaAbHO MHOTO MPOCTPAHCTBEHHO-
o MbILLIEHUSA.

A B TOM, 4TO noOWaAb y Hac
TONIbKO ~ KBafpaTHbIM  JIUTPOM
MOXXHO M3MepWUTb U eCTb OCHOBA
6e3onacHocTu Bceoblero cknag-
cKoro 6ecxo3a.

3C: Yro xe nonyyaercs? Kna-
LOBLIMKM Ha MeCTax CTeperyTt He
TOBap, a MHGOpMaALMIO O ero co-
CTaBe, PacrnofoXeHun 1 npuHag-
NEXHOCTU?

CK: Tak TouHo! ®usmyeckoe
HaAu4YMe camoro ToBapa npw
3TOM 3HayeHus He umeet. Ho nto-
603HaTeNbHOCTb TPY3YUKOB U
BNAAENbLIEB C KaX/blM IHEM CTa-
HOBUTCA BCe TpynHee o6y3paTth
3aKOHHbIM nopsakoM. Hapop 3a-
XOTeNl COBCTBEHHOCTM Ha CBOM
TOBap. A TOBAp ele He NoCYUTaH
M He NOAeNneH AOMKHbIM 06pa-
30M.

3C: Tak fOKyMeHTbl 0 cobCT-
BEHHOCTU BNAflENbLIAM VXKe TPUXK-
Obl MeHsAN.

CK: 370 no rnynoctvt n Hepanb-
HoBuaHocTU. Ecnu Obl He cneuu-

anbHas cuUcTeMa perucrpauuu u
nopsagok othopMaeHUs, yxe Bce
pacTawunm cBolo cO6CTBEHHOCTb
co cknaga. M octanuch Obl Hawmm
KNagoBWMWKAM OfHU C/ie3bl —
apeHfHy nnaty, aa Hanoru co-
6upatb. A Ha HanorM cerogHs
XWTb, YTO paHblue Ha OAHY 3ap-
nnary.

3C: A 4TO 32 XMTpylO Npoueny-
py obopmneHus npugymanu?

CK: MaBHoe, 4ToObI 3aKOHOAa-
Te/IbHO BCE BbIMIAAEN0 CONUAHO,
HO He rapaHTUpys HUKAKUX Npas,
MaKCMMaNbHO 3anyTbiBasO BCEX.

3C: Hanpumep?

CK: Hy, BoTy Bac nmuo ogHo,
y cocepia Bawero ofHo. Ecnu gBa
nnua 3abop NocTaBuAKM TO TaMm
emy u mecto, rae ctout. lMpuget
HaLWW rpy34uK, Aa U NETKO B BeLO-
MOCTb 3anuiweT — 3T0 UMyLLeCT-
BO COCefa Cnpaga, a 3T0 — Cle-
Ba. [la um BOMtO, OHM TaK U BeCb
cknag smur nepenuwwyt. Het! Mol
B 3aKOHe CKasanu TBeppo: «be3s
yyeTa WHTEpPecoB TPeTbUX NuL
BCE HEeNCTBUTENbHOY.

3C: A TpeTbu NMLa-TO YbK?

CK: B 3tom n Bonpoc. Hukrto
He 3HaeT. M B 3aKoHe He yKa3aHo.
BoT nycTb rpy3unku noxogsT, no-
BbIACHAIOT. A NOKa He BbIACHAT, U
TOBap HUYEN, U HET ero Boobwe.

Xopowo, 4To B CKNajCKOM
yyeTe BOBPEMS OCTAHOBMIU Npe-
3yMNLMIO HEBUHOBHOCTU. llyckai
Tenepb pofib CYAOB B NMPaBOBbIX
BONPOCAX FPY34UKU B IOKANbHbIX
60sx ¢ BNafenbLamu ToBapa Bbl-
nonHsaoT. BasoiiHe xopowo. Yem
MeHblie CyfoB, TeM Gonblie no-
pagka. W rpy3unkoB ecTb, yem
3aHATb. [naBHOe, 4TO BCA UX pa-
6oTa HM4ero He cTouT 6e3 nog-
nucen Tpetbux nuy. He npouecc
— 3amsapeHbe. Pyratotca, B3AT-
KM CYIOT, TPO3AT, CYNAT, TPAKTYIOT
3aKOH HalWuM KnajoBlMKam. A
BbINONHUTL ero Henb3a. [lo
yMonyaHuio. Pe3ynbtaT Kak B
¢dyTOoNe, roe npaBuna TONbKO
CYLbs 3HAET.

3C: [la, B pencrBytoWen KoH-
CTUTYUMU HaWero cknapga ecTb
cepbe3Hble HeopaboTKMy. ..

lIpodomxeHue cnedyem
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~ lOpmana (NlatBus), 13-16

V MexxayHapoaHbIN CEMUHAP MOJib-
3oBareneit cuctembl PHOTOMOD
®upma «Pakypcy, locyaapcTeeHHas
3emenbHas cnyx6a Jlateum

Ten: (095) 928-20-01

®akc: (095) 928-61-18

E-mail: info@racurs.ru

WHTepHeT: www.racurs.ru

-~ MockBa, 13-16

4-a MexpyHapoaHasa BbICTaBKa
CTPOMTENbHOI TEXHUKN 1 060pyA0-
BaHUA

M-3KCMOo

Ten: (095) 956-48-22

®dakc: (095) 292-13-49

E-mail: mst@m-expo.ru

WHTepHeT: www.mst-expo.ru

~ CraBpononb — [lom6ai,
25-30*
~ bypanewrt (Benrpusa), 1-3
MexayHapogHas KoHdepeHUuns
WHTEPKAPTO — MHTEPTUC 11 «Yc-
TOWYUBOE Ppa3BUTUE TEppPUTOpUI:

Teopua TUC wu npakTUyeckui
onbIT»

Pockaptorpadus, MexayHapopHas
KapTorpaguyeckas  accouuauus,

MexayHapoAHbIil reorpaduyeckuit
cot03, HxHbIli HayuyHblit ueHTp PAH

CTaBpononbCKUA ToCyAapCTBEHHBIN
yHuBepcutet, MY um. M.B. JlomoHo-
cosa, LleHTpanbHo-EBponenckuii
yHuBepcutet (bynanewr)

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

dakc: (8652) 35-40-33

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

~ Tomck, 26-27*
- KpacHospck, 29-30*

Mpe3eHTauusa-cemuHap «fMpuéopsl
M TeXHONOrMW NasepHoW JoKa-
uuun, uudpoBoi a3pocbeEMKU U
reono3vMuMOHMPOBAHUA B TEOUH-
¢opmatuke, npupoponosb3oBa-
HUU, MOHUTOPUHIEe NPUPOAHBIX
pecypcos, 3emsie- 1 JlecCoycTpou-
CTBE, UHXXEHEepPHO-Teofe3nyecKknx
M UHXEHEPHO-TeoNoruYecKux
M3bICKAHNAX

Tomck: «leo/INQAPy, Tomckunii rocy-
AapCTBeHHbIN  yHUBepcutet, HIMO
«CubreonHdopmartuka» (Tomck)
KpacHosapck: «leo/IMLAP», «leokoc-
mocy», «leollonurony, NHcTuTyT neca
um. B.H. Cykayesa CO PAH (KpacHo-
APCK) W Ap.

Ten: (095) 953-01-00/02-06

dakc: (095) 953-04-70

E-mail: info@geolidar.ru

WNHTepHet: www.geolidar.ru

- KpacHopap, 26-30*
Yye6HO-npaKTMyeckas KoHdepeHuus
«JiHu CREDO»

CN «Kpepo-Ananor»

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

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

~ Doccenbpopd (fepmanua), 4—6
INTERGEO 2005

INTERGEO

Hemelkas reopesuyeckas accouua-
uus (DVW)
NHTepHeT: www.intergeo2005.de

- lonuybiHo, 17-20*

11-a nonb3oBaTenbCcKas KoHpe-
peHuusa ESRI n Leica Geosystems B
Poccum u CHT

«[ATA+»

Ten: (095) 254-65-65, 254-93-35
Oakc: (095)254-88-95

E-mail: market@dataplus.ru
WHTtepHeT: www.dataplus.ru

BILLASHHBIA

GEOFORM

Focoua, Mockes, KH

TexHONOI
ALIA L TPOM 1k
AIHHEE CHCTEME

apmrpadmn
 HaBMrauma -

Birauvdess vz mangas MVE ik
N @03 (095) 105-34-86, 268-90-04  www.geoexpiru
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KANEHAAPb COBbITU

- Mocksa, 27-28*

5-1 HayyHO-NpaKTU4YecKas KoHde-
peHuusa, nocsaweHHaa 80-neTtuio
o6paszoBaHus Kaceapbl goTorpam-
metpuu MUUTAnK

06wecTBo coAeNCTBUS Pa3BUTHIO (O-
TOrpamMMeTpuum U JUCTaHLUOHHOIO
30HAMpoBaHua (POG[3)

Ten: (095) 261-77-07, 261-77-07
Ten/dakc: (095) 230-08-65

E-mail: fotograma@miigaik.ru,
rsprs@mail.ru, landkd@col.ru
WHTepHert: http://rsprs.euro.ru

- Mocksa, 1-3

| BUTNHIdIDHON 8
BYHTOdvYHADKEW

A BLAATE

5:.

10-s Bcepoccuiickas yd4ebHO-npak-
Thyeckas KoHdepeHuns «0praHusa-
UUA, TEXHONOrUA U ONbIT BeAeHUA
KaAacTpoBbIX paboT»
NC-Accounaums

Ten/dakc (095) 135-76-86, 137-37-87
E-mail: gisa@gubkin.ru

WNHTepHeT: www.gisa.ru

a0l -oos

T

Y H =Y 2020

30 HOs0p5
— £ nekabpsa. . :
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~ CaHkr-Netep6ypr, 21-25*

==l B

I':_—_

Yye6HO-npakTuyeckas KoHdepeHuus
«JiHu CREDO»

CM «Kpepo-Ananor»

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

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

-~ MockBa, 8-9*

s [aplep

Ad

AHG L

5-a MexpayHapoaHasa KoHdepeH-
LUUA NO COBPEMEHHbIM a3pocbe-
MOYHbIM U Teofe3UYeCcKUM TeXHO-
norMam U cuctemMam Kaprorpacu-
pOBaHMA peanbHOro BpeMeHm
«leoJINLAP»

Ten: (095) 953-01-00/02-06

®akc: (095) 953-04-70

E-mail: info@geolidar.ru

NHTepHeT: www.geolidar.ru

BRI 3d 3

e L LA ]

~ Camapa, 19-23*
YyebHO-npaKTUyeckas KoHdepeHLus
«JlHn CREDO»

CN «Kpepo-Ananor»

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

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

MNpumeyaHune. 3HaKOM «=» omMedeHbl MeponpusmuUsA, oQuUUUAIbLHbIE YYACMHUKU KOMOPbIX NoJy4am o4epedHol Homep
)ypHana «leonpogux.



WHTEPHET-PECYPChbI

WWW.JENA.RU — CAUT

KOMMNAHWUWU «AEHA UHCTPYMEHT»

Komnanna «Mena Wuctpy-
MEHT», OCHOBaHHas B (espane
2001 r., BbINOMHAET LWUPOKKUIA
cnekTp Tonorpado-reofesnyec-
KUX W MapKwengepckux pabot u
ABNAETCA IKCKMIO3UBHbBIM LUCTPU-
6bloTopom komnaHuu Optech, Inc.
(KaHaga) B 0671aCTi HAa3EMHbIX U
MapKLeniepcknx NasepHbix cKa-
HUpylOWKX cuctem B Poccuuy,
ctpaHax CHI, ctpaHax bantuu u
MoHronum, a Takxe AMCTpubbIOTO-
pom komnanun FARO (CLLA) B 06-
NacTu CUCTEM NA3epPHOTO CKaHU-
POBAHWA U BLICOKOTOYHOTO U3Me-
puTenbHoro 06OpyLOBaHWA Ans
Malu1HOCTPoeHus. Bbicokoe Kaye-
CTBO BbIMOJIHAEMbIX MPOU3BOACT-
BeHHbIX paboT obecneynBaeTcs
NpUMeHeHUeM COBpPEMEHHBIX
LMPOBBIX TEXHONOTUI, OCHOBAH-
HbIX Ha MCMONb30BAHUW CNYTHM-
KOBOTo0 reofie3nyeckoro o6opyno-
BaHua NovAtel (Kanapa), Point
(KaHapa u AnoHuMA), 3NeKTPOHHBIX
TaxeoMeTpOB, LU(POBbIX HUBENU-
pos Trimble Navigation (CLUA),
nasepHbix ckaHepos Optech u
FARO, Tpaccouckarenen
Radiodetection (AHrnaus), npo-
rpammubix npoaykTos CIM «Kpepo-
Ouanor» (MuHck, benopyccus),
Autodesk Corp. (CLLIA) v gp.

OfHUM M3 OCHOBHbIX Hampas-
NEHN [esTeNbHOCTU KOMMaHWU
ABNAETCA BHefpeHue B Poccuu
TEXHOMOTUW HA3EMHOrO Nla3epHo-
ro ckanuposaHus. «Mena NHcTpy-
MEHT» MPOBOAMUT 3KCMEpUMeH-
Ta/lbHble CbEMKW C MOMOLbIO Na-
3epHbIX CKaHepoB Ha 3aBOAAX, ra-
30BbIX U HeTAHbIX MPOMbILLIEH-
HbIX O00ObBEKTax, MCTOPUYECKUX
CTPOEHUAX, OTKPBITBIX W MOA3EM-
HbIX TOPHbIX BbIPAbOTKAX, NHUAX
3nekTponepesay u T. n. CoTpyaHu-
KW KOMMaHUM NPUHUMAIOT y4acTue
B COCTaBIEHNM OPULMANBHBIX Me-
TOAMK MO WUCMOMb30BaHMIO Nasep-
HbIX CKaHUPYIOLMUX CUCTEM COBME-
ctHo ¢ PoctexHap3opom, OAOQ
«laznpom», PAO E3C, TMK «Ho-

punbCkuin Hukenb» n gp.

bonee noapobHo 06 ucTOpUM
KOMMaHWUM, OCHOBHbIX MPOEKTax U
MMEILMUXCA NULEH3UAX MOKHO
y3HaTb B pa3gene canta «0 Kom-
naHum».

Mcnonb3ys HakonieHHbIW Npo-
M3BOACTBEHHBIA OMbIT, KOMNAHUSA
«Mena NHcTpymMeHT», Kpome Tex-
HONOrKiA, NpegnaraeT WHUPOKUIA
CMeKTp reofesnyeckoro u cneuu-
anu3npoBaHHOro 060pyROBaHMA.
MepeyeHb 060pynoOBaHUS M ero
TEXHUYECKMe  XapaKTepUCTUKM
npencTaBneHbl B pasgene «Kara-
70T NPOAyKLMUU». ITO 3NEKTPOH-
Hble TaxeomeTpsl Trimble, Topcon
(AnoHwus) u Pentax (AinoHus), Ha-
3eMHble N1a3epHble CKaHupyolime
cuctembl FARO u Optech, cnyTHu-
KoBOE GPS-o6opypoBaHue
NovAtel u POINT, nporpammHoe
obecneueHne CAMP u TUC
Pythagoras, PolyWorks, Spectrum
Survey Suite, CREDO_DAT, nasep-
Hble panbHomepsl Leica, umdpo-
Bble HuBenupbl Trimble, onTuyec-
Kne Huenupbl Pentax u Freiberg
(fepmanus), npubopsl BepTUKab-
HOTO MPOEKTUPOBAHUA W ONTUYEC-
kue Teogonutsl Freiberg u ap.

OnucaHue npepnaraembix Ha-
3eMHbIX J1a3epHbIX CKaHEepoB
FAROsun 880 (FARO) u ILRIS-3D
(Optech), a Takxe noasemHoro
nasepHoro ckavepa CMS Wireless
(Optech) paHo B pa3pene «Jlasep-
HOe CKaHMpoBaHUe». 3hecb Xke
MOYHO O3HAKOMWTbCA C MPUHLK-
MOM Ha3eMHOT0 1a3epHOro CKaHu-
pOBaHMsA M pesynsTatamu paboTel
KOMMaHWM Ha Pa3iiMyHbIX 0ObeK-
Tax, BKJK04as rOpHYIo 0Tpacib, ap-
XUTEKTYpPY U AU3aiH, naHawadTsl
M TNOBEPXHOCTU, pasNuyHble OT-
paciv NpoMbILAEHHOCTH U Ap.

B paspene «leopesunyeckue pa-
6O0TbI» NpefCcTaBAeH OMbIT BLINOJ-
HEHWUS MHXEHepHO-reofesnyec-
KWX W3bICKaHWUI ANs CTPOUTENbCT-
Ba, 3eMENIbHO-KafaCTPOBLIX paboT
npu WHBEHTApU3auuu 3emenb U

e

e

Jluyesasa cmpaxya caiima www.jena.ru

00BEKTOB HEABMKMUMOCTM Cheuu-
anucTamMu KOMNaHWu C MOMOLLbIO
pasnnyHoro obopynosanus u MO.

Cneumanuctsl KoMnaHuu ny6-
NIMKYIOT CTaTbi 06 onbiTe paboT B

CNeumanu3npoBaHHbIX U3AAHUSAX,
KOTOpble NpefcTaBieHbl B pasje-
ne «Ctatbu».
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Pa3den «JlazepHoe cKaHuposaxue»
caiima www.jena.ru

Paspen canta «KoHTakTbi»
no3Bo/isleT MO3HAKOMUTLCA C af-
pecamu u TenedoHamu KOMNaHUu,
cxemoil npoe3fa U doTomsobpa-
eHMeM 3[aHus, B KOTOPOM pac-
nonaraetcs ee oguc.

A.T. TpyHUH,
reHepanbHbI LUPEKTop
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REVIaTIE

025 2AvA0

| P s
N,

www.geoprofi.ru www.javad.com www.navgeocom.ru

www.gsi2000.ru www.geokosmos.ru

www.trimble.ru

www.laserbuild.ru www.pentaxr300.ru

www.svarog.ru

www.geotop.ru www.allgeo.ru



Toabko oTamnunas pabora reopeancra,
103B0AseT BLKATL 170KM /uac

i TR STO HYECTEVSIWS, MYACE

164 TIST LN NI,

FECTYHERREE QLSRR Da00TEI
TSI 1, 10 v g
SdianT0 00 ITHPEMAR LCSCE.

T Hucmae Bean aypai Trimkle
MSTEMY 4TS MB GO 2002 CBOH
CHSIEME, LS T SR IEA e
CEDW PpASaTY C POODTTL,

H2iun AHCTEYMETa! # FIPOT PE M e
PEIEOTIRT BRCETS KiH CIMHon
LENGE, M SENaKT T20k padaty
ez O IOTan = AT IV,
YIOOWMEEET SCa0erde B TOBEIWSKT
TR BT HEE T .

IT0 - 70, STO TEl HESIWE DT NHSSPE
15 GPE B e,

i b3 HWIEST 3RAYEHEA, HE HaHOR
CHOEHECTA SR B L b

2 Trimble

Techmandupy Solutivns for

e Righr DMace and Time

Rt rirmbie.

Trimble Export Limited
Mamanpree [PeNETARKTRNLETAR
Tevio 47 4035, 258-60-12 /12
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