Leica TS30
McKyccTBO BbicOualiieid TOUHOCTU U Nyylleii NPoOU3BOAUTENIbHOCTHU

JTa CcTaTbs NpeacTaBnsieT OAMH M3 CaMblX COBEpLUEHHbIX B Mupe TaxeomeTpoB - Leica TS30.
TS30 coyeTaeT B cebe HEMNpPEB30MAEHHOE KAYECTBO M BbICOYANLLYIO TOYHOCTb U3MEPEHUN. ONs AOCTUXKEHUS
TaKMX XapaKTePUCTMK TPEOYIOTCS caMble COBPEMEHHbIE TEXHONOMMU. [Ns peanvsaumm npoekTa, KOMMaHWeN
Leica Geosystems Obliv npoBedeHbl  BCECTOPOHHME pa3paboTKu. YHMKanbHas KOHCTpykums TS30 B
COYETAHUM C BbICOKOCKOPOCTHbIM W3MEPEHWMEM YI/IOB, MPSMOM MbE30MPUBOA W 3NEKTPOHHO-OMTMYECKas!
CUCTEMA M3MEpeHUsl PacCTOSHMM  NO3BONAOT  obecrneunTb MOTPACAIOWYK TOYHOCTb  WM3MEPEHUA U
3¢hPeKTUBHOCTb paboTbl TaxeoMeTpa.

BeBeneHne

BblCOKOTOUHbIE M3MepeHusi Bcerga Obliv OAHOM M3 CaMbiX BaXXHbIX 3afad B CTPOUTESIbCTBE U
M3bICKaHMSX. [Ns yCNEWHOro BbIMOSIHEHMS CIOXHbIX NMPOEKTOB BaXHbl HE TOMbKO XOpoLlas KOHMUrypaums
CbEMOYHOMN CETU M yMenasi paboTa MHXXEHEPOB, HO U Ka4yecTBO CbeMOYHOIO 060pyAOBaHMS.

C Hauvana 19 Beka, Leica Geosystems npeanaraeT camble TOYHbIE, PEBOSIOLMOHHBIE U COBPEMEHHbIE
peLeHns U3MepuTenbHbIX 3a4au.

Bonee 75 net Hasan 6bin BbiNyLEH BbICOKOTOYHbIA 0.5” Teomonut Wild T3. bBnarogaps BbiCOKOMY
KJlacCy TOYHOCTM, OH Bbi3BaN H0/bLIOK UHTEPEC B reoAe3nyeckoM coobulectse. B 1970-e HacTynumio BpeMms,
KOrAa 3/1eEKTPOHMKA M aBTOMaTM3aums BCTanm Ha cyxby MHXEHepHbIM pelwleHusMm. B Havane 1980-x Leica
Geosystems BbINycTUNa NepBbi TaxeomeTp TC2000, coyeTatoLMiA BbICOKYIO TOYHOCTb, KAYECTBO M3MEPEHWI
M aBTOMaTM3auMilo CbeMOYHOro npouecca (puc. 1). TC2000 6bin1 0bopyaoBaH MEPBLIM BbICOKOTOYHBLIM
3MIEKTPOHHBIM YrNIOMEpoM, pa3paboTaHHbiM B Leica Geosystems. lNpogomkasi co3gaBaTh Nydlne pelleHnst
Ans reofesvdeckux 3adad, Leica Geosystems B cepeamHe 1990-x npeactasuna TaxeomeTp TCA2003.
TCA2003 - cTan HOBbIM MOKOMEHNEM MOAYCEKYHAHbIX TAaXEOMETPOB, MHTErpupoOBaHHLIX C 3/IEKTPOHHbLIM
pansHomepoMm (EDM), 6narogapsi cucteMe aBTOMaTM4YeCKOro pacno3HaBaHus uenm (ATR), 3aMeTHO
yAy4lwanacb Npon3BoAMTENBHOCTb paboT.

MocnepHee MOKOMIEHME BbLICOKOTOYHbIX TaxeoMeTpoB Leica Geosystems TS30 cran BepLIMHOM
KOHCTPYKTOPCKOrO MacTepcTBa. TOYHOCTb WM MNPOU3BOAUTENIBHOCTb, COYeTalomecs OAHOBPEMEHHO C
HeorpaHWYeHHOM TMBKOCTbIO M COBMECTUMMOCTblO C cepuei 1200 Leica Geosystems - BOT KtO4eBble
npeuMyLlecTsa HoBoro TaxeomeTpa TS30.

TC2000

TCA2003 TS30
Pucl — Leica Geosystems’ 0.5”-TaxeoMeTpbl.

Heo6xoamMMocTb BO Bce 6onee TOYHbIX, HAAEXKHbIX, KaYeCTBEHHbIX U 3(PdEKTUBHBIX MHCTPYMEHTaX He
WCCSIKHET HMKOraa. MHXXeHepHble MpOeKTbl CTAHOBATCS BCe OOsblUe, CNOXHEE, OrpaHWYEHHEE B CPOKax M
3aTpaTax, BCe Bbllle CTaHOBATCA TpeboBaHMs K MX kadecTBy. COOTBETCTBEHHO, MOBbILIAOTCA TpeboBaHMS K
TOYHOCTU obopynoBaHusl. BaXKHbIMM  OCTAlOTCS  HAAEXHOCTb, MNPOYHOCTb, aABTOMATM3NPOBAHHOCTb
NPOW3BOACTBEHHBLIX MnpoueccoB. [lpyvBnekaTenbHbl TakKXe A/MTENbHOE CEPBUCHOE COMPOBOXAEHUE W
HEBbICOKME LieHbl Ha MoAAEPXKKY.

Leica TS30 - caMblit TOUHbIN, 6bICTPbIi, NPOUYHbIA U HAAEXHbI B MUpe

OtBeToM Leica Geosystems Ha BCe BO3pacTarowme TpeboBaHMsl K BbICOKOTOYHOMY M3MEPUTENIbHOMY
060pyAoBaHMIO CTan YHWKanbHbIA TaxeoMeTp Leica TS30 (cM. puc. 1). TS30 obecneymBaeT TOYHOCTb
yrnoBbix uamepeHuin 0.5” (nposepeHo cornacHo ISO 171233). TouyHOCTb AafibHOMEPHbLIX M3MepeHuit (C
TexHonoruel PinPoint EDM) Ha oTpaxatenu Leica coctaBnsetr 0.6mm + 1ppm (npoBepeHo cornacHo ISO
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17123-4). B 3aBMCMMOCTM OT aTMOCCGEpPHbIX YC/IOBUM M OTpaXkatolleld CrocO6HOCTM MOBEPXHOCTU, MOXHO
M3MepsATb pacctosiHus Ao 12 000 M. [ns 6e30TpaxkaTesnbHbiX M3MepeHuit TS30 ocHallleH CUCTEMHbIM
aHanusaTopoM Leica Geosystems, 4To no3BonsieT namepaTb pacctosHmus go 1 000 M. TS30 cnocobeH o4veHb
6bICTPO  MPOM3BOAMTL  BbICOKOTOYHblE WM3MepeHus. OH  crneumanbHO paspabotaH ans  Toro, 4To6bl
obecrneymBaTb HaMBbLICLLIE KaYeCTBO U3MEPEHUIA, KaK B PyYHOM, TaK M B aBTOMaTUUYECKOM PEXMME.

HepaBHO pa3paboTaHHbIi MPsSIMON MbE30OMPUBOA  AAET BO3MOXHOCTb OCYLIECTBSATH ObICTpble U
3pdekTMBHbIE M3MepeHMsl. CKOPOCTb BpaLLEeHWs annaaibl U 3puTeNbHOW TPYbbl MOXeT npeBbiwaTe 200 roH B
cekyHay. Leica TS30 6bicTpee 06bIYHbIX MOTOPM3NPOBAHHbLIX TaxeoMmeTpoB 6onee yem B 4 pa3a. Tonbko
Nbe30npuBo 3HA4YUTESIbHO MOBbLILAET BO3MOXHOCTU paboTbl B @aBTOMaTMYECKOM pexume. bonee Toro, ero
YCTPOWCTBO MAaeasibHO No3BofsieT paboTaTb B OAMHOYKY. ABTOMaTMYeckoe pacro3HaBaHue uenu (ATR) (Ha
paccTosiHuax Ao 1000 M), BO3MOXHOCTb pacluMpeHHoro novcka uenu (PS) U aNeKkTpOoHHbIN CTBOpOyKa3aTesb
(EGL) npeanbHO No3BONAIOT OCYLLECTBNSATb CbEMKY B @aBTOMATUYECKOM peEXMME.

TS30 uHTerpupoBaH ¢ dyHkumen X-function Leica Geosystems. Takum obpas3oM, obecreunBaeTcs
nosiHasi COBMeCTMMOCTb € cocTasnsowmmmn cepum 1200. TaxeomeTp, GNSS SmartAntenna u MO SmartWorx
UMEIOT OTKPbITYIO MOAY/IbHYIO apXUTEKTYPY M NpeKpacHo paboTaloT COBMECTHO.

OTa cTaTbs yaenseT ocoboe BHMMaHME WHHOBAUMOHHbLIM pa3paboTkaM W TEXHOIOruaM,
npeacTaBfeHHbIX B TaxeoMeTpe Leica TS30. B 4acTHOCTM, peyb MOMAET O KOHCTPYKLUMW MHCTPYMEHTa,
YrNIOMEPHOW CUCTEME, NMbE3ONPUBOAAX U 3NIEKTPOHHOM AanlbHOMEpE.

KoHcTpykumnsa npubopa

[ns obecneyeHVWsi  OOHOBPEMEHHO HaMBbICIIENM  TOYHOCTM W BbICOKOM MPOWU3BOAUTENLHOCTH,
HEe06X0AMM MHHOBALUMOHHbBIN NOAXOA, KakK K BHELWHEN, Tak U K BHYTPEHHEW KOHCTPYKLMM TaxeomeTpa.

Leica TS30 npumedyaTeneH o0cobo MpPOYHON anuaanoW, Kotopas M obecrneymBaeT  ero
N3HOCOCTOMKOCTb U BbicOKyto (0.5”) TOYHOCTb YrOBbIX M3MEPEHUIA AaXKe NMPU CYPOBbIX MOTOAHBIX YCIOBUSIX
(nepenap TemMnepaTtyp, AOXAb, BETEP U T.4.)

CnepyeT 3aMeTUTb TaKXXe OAHOPOAHOCTb MaTepuana, U3 KOToporo u3rotossieH npubop. Kopnyc Leica
TS30 BbLINOSHAETCA MO TEXHONOMMM NUTbsl NOA HU3KUM AaBneHveM. CocTaB nof AEWCTBMEM TOJbKO CWUJIb
TSXKECTU MEANIEHHO BblNMBAeTCa B opMy. B pesynbTaTe, Ha MaTepuan NPUXOAUTCS MeHbLUe MOCTOPOHHUX
BAVSIHMA, 4YeM B cnydae hOPMOBKM MOJA AaBEHMEM, KOTOpasl Yalle WCMOoNb3yeTcs Mpu MpPOM3BOACTBE
TaxeoMeTpoB. TeXHONorns NUTbS NOA HW3KUM [aBfIeHUAM YAOBNETBOPAET TpPebOoBaHWAM CaMblX CTPOrnX
CTaHAApTOB.

Bonee Toro, Ana AOCTMXEHWS HamBbiclwero kavectsa TS30, HOpMaTKBbl HA TOYHOCTb anuaaabl 6biun
Y)KECTOYEHbI MO CPABHEHMIO CO CTaHAApTHOM 17,

Puc. 2 pemoHctpupyer TS30 B pa3spese. B 4yacTHOCTM, Ha CxeMe MOKa3aHO MOJSIoXKeHWe U pa3Mmep
BEPTMKANbHOr0 M ropu3oHTanbHOro numba. CTeknsiHHble KOAOBblE KPYru SIBASIOTCS 4acTbio Yr/IOMEpHOro
ycTpoicTBa. TOYHOCTb M3MEpPEeHWI 3aBUCMT OT pa3Mepa M paspelleHusi nvmba. bBonblwmii guameTp u
paspelleHne MOBLIWAIT YrOBYO TOYHOCTb. o 3ToW npuumHe B TS30 AMaMeTp KOAOBLIX KPYroB 6bif
yBenuMyeH npubnuautenbHo Ha 15%  oTHocuTenbHO 17-x TaxeomeTpoB. CaM pa3Mep KOAOBbIX KpyroB
onpefenseTcs KOHCTPYKTUBHLIMW 0COBEHHOCTAMMU anuaasbl.

MoMnMo 3TOro 6blM f06aBNEHbI TPETUIN HABOASILLMIA BUHT M MONb30BaTesbckasi kHomka SmartKey. TpeTuit
HaBOASALLMI BUHT 3pUTeSbHbIA TPYObl NO3BO/SET KOMGBOPTHO paboTaTb OAHON pykor. OH HaxoaMTCS PSAOM C
HaBOASALMM BWHTOM TOPU3OHTaNbHOrO Kpyra (cM. Puc. 2). PaboTa oaHOM pyKOI MO3BOSMSIET MOBbLICUTH
3heKTUBHOCTL BbINONHEHUS paboT; Tak Kak NOSIBNSIETCS BO3MOXHOCTb B CBOGOAHON pyke AepxaTb Apyrve
YCTPONCTBa WM HEOOXOAMMbBIE YEPTEXM.

MNonb3oBaTenbckass kHorka SmartKey HaxoAMTCA CO CTOPOHbI KOMMNEHcaTopa, Mexay HaBoAsAWwWM
BMHTOM FOPU30HTaNbHOroO M BEPTUKANLHOMO Kpyra (cM. Puc 2). MNpu HaxaTumn Ha SmartKey (415 BbINOAHEHUS
N3MEepeHMi) OTCYTCTBYET AaXe CKOMb3silee BO3aencTBue Ha anuaany. OyHkumoHan SmartKey onpenensercs
nosib3oBaTenieM. 3Ta (yHKUMOHaNbHas rMbKOCTb AaeT BO3MOXHOCTb ajanTupoBaTb paboTty Leica TS30 noa
0COHEHHOCTM KOHKPETHbIX 3a4au.
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Puc. 2 —Leica TS30 B paspese.

N3mepeHuns yrnos

YrnomepHas cuctema (ANns  BepTMKaNbHbIX W TFOPU3OHTAsbHLIX YINIOB)  SIBMISIETCS  Ba)HOM
coctaBnstouen Leica TS30. OHa pomkHa obecrneynmBaTbh BbICOKOTOYHbLIE YINIOBbIE W3MEPEHUS Aaxke npwu
6LICTPOM MOBOPOTE MHCTPYMEHTa. YriOMepHasl cuctema COCTOUT B OCHOBHOM M3 CTEK/SIHHOMO Kpyra C
HaHEeCEeHHbIM KOJIOM M YeTbipex KOAMPYIOLMX YCTPOMCTB (AeluncdpaTopoB)— AN UYTEHMS OTCYeTa cpasy B
yeTblpex Toukax kpyra. [dewwndpatop npeacraenseT us cedbs uctodyHuk ceeta (OKK), oTpaxarowime 3epkana
n matpuuy M3C (CCD-array). Koa HaHeceH B BMAE NMHMI MO BCEW OKPYXXHOCTU CTEKNSIHHOMO Kpyra, Koj
HerpepbiBeH W HenoBTopuM. [leped W3MEPEHUSIMM  MHCTPYMEHTY He TpebyeTca uHuumanusaums.
Puc. 3. nokasblBaeT MoAesb yyacTka Yr/IOMEPHON CUCTEMbI: AelMdpPaTop M y4aCcTOK Kpyra C HaCEYEHHbIM Ha
Hero KOJoM.
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Puc. 3 — [ewundpaTop yrioMepHoi CUCTEMbl C ICTOYHUKOM cBeTa u M3C.

Bo BpeMs U3MepeHWsl, CBET, M3/TyYaeMbI WUCTOYHUKOM, MonagaeT Ha Matpuuy M3C, npoias yepes
npo3payHbli koaosbi kpyr. C M3C AaHHble CYMTBLIBAKOTCS M paclumMdpoBbLIBAETCS OTCYeT yrna. B nepeom
NpubAMXKeHNN yron onpeaensieTcs C TO4HOCTbIO okono 0.3 roH no 06paboTke Koaa. TOYHOE 3HaYeHue yrna
onpefiensieTcss Mo MOMOXEHUID LEeHTpouza KOAOBbIX NWHWKA. BblumcneHnus 6asvpyloTcs Ha anropuTMax,
pa3paboTaHHbIX Leica Geosystems.

[lns oKOHYaTesIbHOro onpeaeneHns nonoxeHus kpyra, N3C gomkeH cuntate MUHUMYM 10 KOAOBBIX JIMHWIA.
[ns NOBbILWEHNS TOYHOCTY MHTEPMONSALMM — B 06paboTke CcUrHana AOMKHO y4acTBOBaTb MUHUMYM 30 IMHUIA.

Ba)kHOW XapaKTepWUCTUKON 1 NpeuMMyLLEeCTBOM YIOBbIX M3MepeHui TS30 aBnseTcs BbiCOKas 4YacToTa
nsMepeHmin — 1o 5 000 B cekyHAY, @ TakXKe YETLIPEXCTOPOHHSIS CUCTEMA CYMTBLIBAHUS yrna. Bbicokyto YacToTy
n3MepeHuin obecrneumBaeT TOYHLIN W MPSIMOA MOTOPU3MPOBAHHbLIN KOHTPOSb AewncbpaToOpoB YriiOMEpHOM
cncTeMbl. HyxxHoe nonoxeHue Tpybbl MOXET [AOCTUraTbCs MpPUBOAHBIM MNOBOPOTOM, 6e3 Kakmx-nnbo
AOMNOSNHUTENBHBIX HaBeaeHuA. ObbIYHO B TaxeoMeTpax A/l OCYLLECTB/IEHWUS MOTOPWU3UPOBAHHOMO KOHTPONS
UCMONb3YETCS AOMONHUTENbHLIA AelindpaTop, PacrnonoXeHHbIH Ha MOTOPHOM OCM, MOCKONbKY CKOPOCTb
n3MepeHWI COCTaBNSIET BCEro HECKObKO repu.

Cam no cebe gewmndpaTop Ha MOTope paboTaeT 6bICTPO, HO HE OYEHb TOYHO — OH TpebyeT Bpems oOT
BPEMEHW CUHXPOHWM3NPOBATLCA C YINIOMEPHON CUCTEMONM MHCTPYMEHTa. MOryT BO3HMKHYTb pasnnuus Mexay
MoKasaHUsIMK MOTOPHOro AelwmncdpaTopa M YrIOMEPHOW CUCTEMbI, YTO NPUBEAET K HETOYHOMY MOBOPOTY
anugaael. MNpaBunbHbIM pelleHneM ByaeT ocyLecTBNeHMe NOBOPOTa UTEpaLMAMM.

[ns ocyllecTBneHns BbICOKOTOYHbIX YI/I0BbIX U3MepeHui, B Leica TS30 nonoxeHue KOAOBOro Kpyra
onpefensieTcs cpasy B YEThIPEX TOYKAX Yr/IOMEPHOM cucTeMbl. MpeuMyliecTBa Hanuuo. TakuMm obpasoM,
WCKITIOYAKOTCS CUCTEMATMUECKUE U ClyYalHble OWMOKKM, YTO MOBBILAET TOUHOCTb U3MepeHui. MoMUMOo 3TOro,
Bbille CTana HaAeXHOCTb pe3ynbTaToB. bnarogaps paboTe AByx He3aBUCMMbIX AelndpaTopoB, CilydaiiHas
owmbka cUMTbIBAHMS Yrina C KOAOBOMO Kpyra npakTuyecku ucknodaetcs. Ewle asa aewmndpaTtopa nosblwaoT
TOYHOCTb — CUCTEMA BbIAENSET M MUCK/YaeT cucTeMaTuyeckue ownbku. BaobaBok, TOUHOCTb YrOBbIX
n3MepeHuin Npyu UCNoNb30BaHUKM OAHOBpPEMEHHO 4 aelundpaTopoB nosbiwaeTcs B 0.7 pa3 no cpaBHEHMIO C
ucronb3oBaHneM AByx (CM. ypaBHeHue 1). A C yBeSIMYEHMEM KONMYECTBA W3MEPEHMIA, MOBLILAETCS M
HafeXHOCTb pe3ynbTaToBs.
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Yrnosas TodHocTb TS30 oueHeHa wu cepTudmumpoBaHa Ha Leica Geosystems TPM-2. 3To koMMmapaTopHoe
YCTPOWCTBO SIBNSIETCS YacCTbio N1abopaTopum METPONOrMU JIMHEWHBIX U YINIOBLIX M3MepeHuit. JlabopaTopus
akkpeauToBaHa LLBeliuapckoli Cnyx6oi AkkpeanTtaumn (Swis Accreditation Service SAS), npuHaanexatien
LLseiuapckomy deaepanbHoMy [enapTaMeHTy DKOHOMUYECKOro pa3BuTus. Jucnepcust YyriioBoro 3MepeHus
coctaenseT 0.018 mroH (0.058") anst ropusoHTanbHbIX yrnos 1 0.028 mroH (0.091") ans BepTuKanbHbIX. Ans
MPOBEPKM TOYHOCTM YrNoBbIX M3MepeHuin TS30, pe3ynbTaThbl ONpeaeneHnst rOpuU3oHTaNbHbIX M BEPTUKAbHbIX
YITIOB CPaBHUBANIUCh C pe3ynbTaTaMu namepeHuini TPM-2, CpeaHeKBaapaTUUECKOE OTK/TIOHEHUE BbIUYMCTISNIOCh
cornacHo ISO 17123-3. ToyHOCTb YrnoBbIX M3MepeHuit ans TS30, coctaBnsieT 0.15 MroH (0.5").

Ha Puc. 4 n Puc. 5 npuBeaeHbl TectoBble 06pasubl TPM-2 ¢ TS30. Ha pucyHKax Moka3aHO OT/IM4Me B
N3MEPEHUSIX FTOPU3OHTAJIbHbIX M BEPTUKASIbHBIX YI/10B.
1 mgon

0 mgon

-1 mgon

300

200
Puc 4 — [Ancnepcus usMepeHust ropmsoHTanbHoro yrna TPM. ISO 17123-3 (n = 36): 0.14MroH
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300

200
Puc. 5 — aucnepcua namepeHms BeptukanbHoro yrna TPM. ISO 17123-3 (n = 36): 0.13MroH

3aKIoUNTENBHBIM LLIAroM YrfoBbIX WM3MEPEHUI SBNSIETC WUCTpaBfeHWE M3MEPEHHbIX YIoB MO YeTbipeM
napameTpaM (YeTbipe yrnoBbIxX Nonpasku Leica Geosystems):
- 32 ()aKTMYECKMI NPOAObHBIM 1 MOMEPEYHbIA HAKMOH, ONpeaeneHHbI UHKIMHoMeTpoM (I, t)
- BEPTUKasbHbIN MHAEKC (i, OTHOCUTENBHO OCK)
- KOIMMMaumMoHHas owmbka MK (¢, MMHUS npsiMbix oWwWM60K)
- owmbka ocm ypoBHS ()

Ewe oaHuM npeumywectBoM Leica TS30 aBnseTcs TO, YTO OWMOKM KOANMMALMKM, HaKIOHA OCU U
BEPTUKANbHOrO MHAEKCA MOTYT NEPUOAMNYECKM CaMOCTOATENBHO OMNpeaensTbCa Nonb3oBaTeneM B pesyfbtarte
CTaHAAPTHLIX MOSIEBLIX MOBEPOK U 3aHOCUTLCA B NpUbop.
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MCTOYHUK CBETa -l

Puc. 6 MpuHuun pa6oTbl ABYXOCHOr0 AaTYMKa HakK/10Ha (KOMNeHcaTopa)

[BYXOCHbIN AaTuMK HakioHa (KOMMEHCATOp) KOHTPONMPYET FOPM30HTANIbHOCTb MOCKOCTU anuaagbl
TaxeomeTpa. B wupeane, ropusoHT npubopa NEepneHAMKYNSIPEH OTBECHOM NiMHMKM. [laTuyMK Hak/oHa
onpegensieT ero OTKIOHeHMe OT BepTukanu. Ha Puc. 6. nokasaH npuHumn paboTbl ABYXOCHOrO AaTuyMka
HaKoHa, BCTpoeHHoro B TS30.

[M3C MaTtpga
HakrioH 1 vl

g e :
§ MHAMKATOP MPOACNEHOrD;
iy HAKNOH3 .

" WHAMKATOD NoONEpEYHOra
HaknaHa

Puc 7 — CucreMa nsMepeHusi NPpoAoJ/IbHOrO M NonepevyHoro HakaoHa N3C maTpuueii.
dneMeHTbl CUCTEMbI NMepeMellaroTcs Baonb u nonepexk Mmatpuubl MN3C. Mo BenMunHe OTK/IOHEHUSA
3J/IEMEHTOB OT OCU CUCTEMbI ONPEAEnAOTCA NPOAOSIbHbIM U NOMEepeYHblii HAKJIOH.

[aTumK HaK/IoHa NPENMYLLECTBEHHO COCTOUT M3 MaC/IIHOIO C/10s, COEAUHAIOLLEro NpU3My U 3epKaro,
NpU3Mbl C IMHENHLIMK 3neMeHTaMK, M3C ycTpoicTBa M UCTOYHMKA cBeTa. CBeT monagaeT Ha MaTtpuuy MN3C
roc/e TOro, Kak NPOXoAMT Yepe3 Mac/siHbIN CMoN U ABaXKAbl OTPAXKAETCS OT ero NoBepxHocTU. Ocobble HUTH,
obpasyloLne TpeyronbHWK, NO3BONSIOT OAHOBPEMEHHO OMNpeaensTbh HakfIOH CUCTEMbI B ABYX HanpaBneHusX.
(cM. Puc 7). [Ons uM3MepeHust MOMepeyHbiX CMELUEHMI WU3MEpSIETCS PacCTosiHME MeXay pPasHo
OpPUEHTUPOBaHHbIMK HUTSAMU. CucTeMa nepemMeltaeTcs saonb MNM3C MaTpuubl.
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®aKTUYeCcKn, CTPOEHME [ABYXOCHOTO [aTuMKa HakJIOHa MO3BOMSIET cAenaTb pasMep KoMreHcaTopa
OYeHb ManeHbKMM. 3TO [1aeT BO3MOXHOCTb PacrosioXWUTb €ro B LIEHTPE OCM TaxeoMeTpa. Takum o6pasom,
MOJIOXXEHME YPOBHSI MPU MOBOPOTE anuaaabl 6yAeT U3MEHSTbCS He3HauuTenbHO. [ofo6Hasi KOHCTPyKUMS
MUHUMU3MPYET BPEMSI YCTAaHOBKM KOMMeHcaTopa (XKMAKOCTHOrO) M AAET BO3MOXXHOCTb BbIMOHATb M3MEpeHUs
HEeNoCcpeACTBEHHO MOC/E NoBopoTa Tpyobl.

MoTopusauus

MoTopuzaums B TS30 ocHOoBaHa Ha NpuHUMME paboTbl MbEe30MPUBOAA, KOTOPLIA MpeBpaLlaeT cuiy
3NEKTPUYECKOr0o TOKA B ABMXKEHME. BbICOKasi CKOPOCTb BpalleHMsi U OAHOBPEMEHHO 6ECKOHEYHO Manblii Wwar
nepeMellleHnss — BOT Xapaktepuctukin TS30. Manbili Wwar nepeMeLleHns No3BosseT 06ecneynTb HauBbICLLYIO
TOYHOCTb M3MepeHuin. TS30 - €AUHCTBEHHbIV TAaxeOMETp, B KOTOPOM ABWXXEHWE OCHOBAaHO Ha MpUHUMME
nbe3oaddekTa.

MNbe30addekT 6611 OTKPLIT B 1880 r. Peub naeTt o BblpaboTke 3MEKTPMYECKOro MoTeHUMana nyTem
MEXaHMYECKOro AaB/IEHUSI Ha HEKOTOPblE KpWUCTannMyeckne BellectBa (Hanpumep, keapu). O6paTHbIN
adeKT 3aKNoYaeTcs B pacluMpeHun WM COKPALLEHUM KPUCTaNIMYECKON PELLeTKM MpW BO3AEWCTBMM Ha
KpUCTansbl C 3NeKTPUYECKUM noteHumanoM. JedopmMaumn Kpuctanios (BEIMUMHA U HanpasfeHue) 3aBucsT
OT MOJNSipU3auMKM BELLECTBA M CWJbl 3EKTPUYECKOro nons. SddekT neprvoamyeckoro BO3AENUCTBUSI Ha
KPUCTaNIMYECKYIO peLlleTKy MCNob3yeTcs B CUIOBLbIX NpvBoAax. [ns AOCTMXKEHMS 3TOro addekta MOXHO
MCMoMb30BaTb WMCKYCCTBEHHYIO KepaMWKy BMECTO MpUPOAHbIX KpuUCTanios, Taknum 06pasoM, nosiBnseTcs
BO3MOXHOCTb MUCOJb30BaHNUsA Nbe303dhdeKkTa BO MHOXXECTBE 06/1acTel.

Puc. 8 — Mpamoii npusog npu6opa TS30.

B npuBoge TS30 mcrnonb3lyeTcs napa pacrnofioXXeHHbIX HAMpoTUB Apyra KepaMUYecKuX 3/1EMEHTOB — OHMU
HY>XHbl A1 YCKOPEHUA WU TOYHOrro nepemMeLlleHna UMInMHApPUYeCcKoro KepamMmnyeckoro KoJsbla — poTopa,
CBSI3aHHOMO C cMCTEMOM BpalleHus TaxeomeTpa (CM. puc. 8). KepaMuka nonsipusyeTcss M pasfaensieTcs Ha
ABa BO30YXAEHHbIX 3MEKTPOAa — AKTUBHBLIA M MAcCMBHBLIN. (CM. puc. 9) AKTMBHOCTb MM MACCUBHOCTb
3MEKTPOZla MOXHO TMOMEHSTb MecTamu. [anblie MOABWXKHBIM HOCMK Ha KOHLUE 3NeKkTpoda coobllaeT
OBMXXEHME Ha KepaMUyecKkoe KOJbLO. KepaMquCKMe SNEeKTpoabl U I'IO,Cl,BVI)KHbIﬁ HOCKUK  UMEKT
3MIMNTUYECKYIO TpaekTopuio. [nsi reHepauuy ABMXKEHWA, HA KepaMUYECKMe 3NIEMEHTbl MNOoAaeTcs
MEePEMEHHbIA CMHYCOMAANbHBIN TOK. K TOMy >Xe, HanpaBfeHWe W CKOPOCTb ABMXKEHWUSI MO 3MIMNTUYECKON
TPaeKTOpPUKN 3a4aeTCAa aKTUBHbIM 3JIEKTPOAOM U cunom noaaBaeMoro Toka.
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Puc. 9 — MpuHUMN NpssMOro nbesonpuseoga

MpsiMOM NbE30MPUBOZ MO3BOJISIET Pa3BMBaTb BbICOKYID CKOPOCTb M YCKOPEHME 4YacTeil aeTanel, a
TaKKe MUHUMM3MPOBATD LUAr MEPEMELLEHNS — U BCE 3TO MPU MasblX 3HeprosaTpatax. MMHUMasbHbIV pa3Mep
llara AOCTUraeT nopsiika HaHOMETPOB. ANUTENbHbIA CPOK CNY>6bl MPSMOrO NpMBOAA AOCTUrAETCA TEM, UTO
NS OBMXXEHUS HEe UCMOonb3yloTca aApuratenn. bonee Toro, npsimoli npuesoa TS30 He cO3AaeT MarHUTHOro
Monisi U He MOABEPXEH €ro Bo3AencTBuio. MocneaHee rapaHTUpPYeT OTCYTCTBME OrPaHUYEHMI Ha paboTty B
MarHWTHOM MNOJe, KOTOPOE MOXET BO3HMKHYTb BO6IM3M 3N1EKTPUYECKUX NOACTAHLIMINA.

Ecnn cpaBHMBaTh C 06bIYHBIMKM TaxeoMeTpaMu, OCHOBHbLIM MpenMyLLEeCTBOM npsaMoro npusoga TS30

ABNAETCA:

- BblCcOKasi ckopocTb (a0 200 roH/c)
- BblCOKOe yckopeHue (go 400 roH/c2)
- OONTMI CPOK CNYX6bl M NPOYHOCTb

- 6eclyMHOCTb
- KOMNAaKTHOCTb

- HMKaKoro 3Hepror|0Tpe6neHV|;| B BbIK/TOYEHHOM peXunme
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Puc. 10 — CpaBHeHue npsamoro npusoga TS30 ¢ 06bI4HbIM MOTOPOM MO CKOPOCTM U BPEMEHM Ha

CMEHY MOJ10)XKEeHMUA.

Mpsmoli npuBoa TS30 3HAUMTENbHO COKpALLAET BPEMSI MOBOPOTa anuaandbl U 3pUTENbHOU Tpy6bl.
Puc. 10 nokasbiBaeT pe3ynbTaTbl CPaBHEHMSI paboTbl NbE30NPUBOAA C MPUBOAOM 06bIYHOrO TAaxeoMeTpa npu
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CMeHe BepTuKanbHOro kpyra (onepaumsi Tpebyer nosopota Ha 200 roH). ®dakTuyeckass CKOPOCTb M
NosioXXeHne anuaaabl NoKasaHbl Kak GyHKUMS BpeMeHW. MakcuMasbHas ckopocTb TS30, no KpaiHel Mepe, B
yeTblpe pa3a Bbille, YyeM y 0bblMHOro TaxeoMmeTpa. B pesynbrate, Bpems, 3aTpayvMBaeMOe Ha onepaumio,
COKpaLLaeTcs BABOE.

DHepronoTpebneHne MOTOPOB 0ObIYHO SIBASIETCS  pellatowmM (akTopoM, onpeaensiowmm Bpems
paboTbl MHCTPYMEHTA OT aKKyMysisiTopa. YMeHblUeHMe 3Hepro3aTpaT, 0CObeHHO B MOMEHTbI, Korga npubop
He WUCMosb3yeTCs, NO3BONSET 3HAUUTENBHO NPOAIMTL None3Hoe BpeMs paboTbl. MpenMyLecTBoM NpsiMOro
npuBoaa sBnseTcs 1o, Yto TS30 3aTpauMBaEeT 3HEPrUIO TOMBKO BO BPeMsi NMOBOPOTa MHCTpyMeHTa. [psmoii
Np1BOA MOAAEPXKMBAET MOJSIOXKEHWUE 3PUTENBHON TPYbbl 6€3 MOTepu 3HEPrMU. ITO MO3BOSISIET SKOHOMUTb
3apan 6atapen n m3bexaTb HexenaTenbHOro HarpeBa. B pesynbraTte, nonesHoe Bpemsi pabotbl y TS30
JOMblUE, 4YeM Yy OBblYHbIX TaxeoMeTpoB. [leperpeB Kopryca, KOTOPbIA CWABHO BAWSIET Ha TOYHOCTb
namepeHuin, B TS30 oTtcytcTByeT. MoMMMO 3TOro, hakTUYeCKoe MOSIOKEHNE anuaadbl U 3pUTESIbHOM TPYObI
XKeCTKO  (wmKcupyeTca M 3puTenbHas  Tpyba He  cMewaetcs B npouecce  M3MepeHus.
B Tabnuue 1 npMBeaeHO KadyecTBEHHOE CpaBHeHME npsimoro npueoga TS30, npmBoga 06bIYHOrO TaxeoMeTpa
M MarHMTHOro npmeoaa.

Mpsimoit npusoa TS30 O6bIYHbIV NpUBOA MarHuWTHbIV NpvBOA
CKopocCTb ++ - +
YcKkopeHue ++ - +
PaspelleHne ++ + +
DHepronoTpebneHue, + + -
Korga TaxXxeoMeTp He
paboTtaer
CrabunbHoCTb ++ ++ -
HaBeEHNS1  3PUTENbHON
Tpy6bl

Ta6nuua 1 — CpaBHEHME pa3HbIX NPMBOAOB TAXEOMETPOB
(++ sABHOE NpPeuMyLLeCcTBO, + NMPEUMYLLECTBO, - HEAOCTAaTOK KOHKPETHOI TeXHOJIorum).

MpsiMoit nbe3onpuBoa 06ecneynBaeT, No CPaBHEHWIO C 06bIYHBIM MPUBOAOM, 3HAYUTENbHO 60bLLMIA
CpOK 3KCrnyaTaumu. [ockonbKy B Mbe30MNpUBOAE OTCYTCTBYET 60/bLIOE KOMMYECTBO AeTanen, HeT addekTa
cTapeHusi (CTMPaHUS) MEXaHU3MaA, YTO YBE/TMUYMBAET CPOK €ro C/yX0bl, MPU 3TOM 3HAYUTENIbHO COKPALLAETCS
KOJIMYECTBO BM3UTOB B CEPBUCHBIN LIEHTP.

DNeKTPOHHbIN AanbHOMep

Bo BpeMsi 3M1eKTPOONTUYECKUX WM3MEPEHUA HA MpPU3Mbl, OTpaXkaloWwMe MapKM WM eCTECTBEHHbIE
Lenv, BUAUMBIA NA3epHbliA Jyd, COOCHbIA C OMTMYECKOW OCbl0 3pUTENbHON TPYyObl, WU3NYy4YaETCH CUCTEMOM
PinPoint EDM ot Leica Geosystems. OTpaxxeHHbI1 CUrHan mnonagaeT Ha hOTOYYBCTBUTENbHLIN 3MIEMEHT U
npeobpasyeTcs B 3MeKTpUYECKUIA curHan. B pesynbtaTte 06paboTkn curHana onpepensieTcsl pacCcTosiHne Ao
npeameta. Mogynaums Ha 4dactote 100MILL  sIBNSieTCS OCHOBHOW ANl TOYHbIX M3MEpPeHW Ha 6onbluve
paccTosiHMS.

be3soTpaxaTenbHble M3MepeHus Leica Geosystems’ PinPoint R1000 EDM Ha ecTecTBeHHble Lenu
MOryT NMPOU3BOANTLCA Ha paccTosiHus cebie 1 000 M. [ns ocyllecTBieHusl 6e30TpaXkaTeslbHbIX 3MEPEHMI
Ha Takue 6onbluMe paccTosiHuA, Leica Geosystems cosgana BCTPOEHHbIM aHanuTuyeckuii 6nok. Mpoueaypa
aHanuM3a curHana noapasyMeBaeT oOnpedesieHne paccTosiHua Mo (asoBbiM  U3MEPEHUSM W BPEMEHM
NPOXOXAEHWUS curHana. [ns Kakaoro KOHKPETHOro uaMepeHust (K Kaxaon KOHMUrypaumm fasepHoro nsitHa
W oTpaxalolleil NOBEepXHOCTWM) B aHanUTUYeckoM 610Ke UMeloTCs CBOM KpuTepuu. KoHeuyHoe 3HayeHue
PacCTOSHNS BbIYMCASETCS MO MPUHLMMNY MaKCMManbHOro npasgonogobus. JanbHoMep MMEeT MOBbILEHHYIO
YYBCTBUTENIbHOCTb, YTO MPUBOAMT K YBEUYEHUID MakKCUManbHOrO pPacCTOSiHUS, W3MEepsSieMoro B
6e30TpaxaTenbHOM pexuMe.

[N [HOCTUXKEHUSt HauBbICLWENW TOYHOCTU M3MepeHuid TS30, panbHoMmep Leica PinPoint EDM 6bin
[OMONTHUTENBHO YCOBEPLLEHCTBOBAH. BCTPOEHHbLIN AanibHOMEP NMPOWU3BOAUT M3MEPEHUSI Ha Kpyrible Mpu3Mbl
Leica (GPH1P) c TouHocTbto 0.6 MM + 1 ppm (TecTbl NMpoBOAUANCE B COOTBETCTBUM C ISO 17123-4).

B 3aBMCMMOCTU OT BHELUHMX YCNOBUIA HabMIOAEHWI, CUCTEMA CAMOCTOSTENBHO BbIGBMPAET YacToTy, Ha
KOTOPOW MPOM3BOASITCA M3MEPEHNS. YCOBEPLLUEHCTBOBAHHbIV AaflbHOMEP MHOrOYacTOTHbIM, MOSTOMY OT Liefu
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OAHOBPEMEHHO OTPAXalTCS CUIHAsNbl Ha pasHbiX YacToTax. KonmyecTBO M3MepeHuid CTaHOBMTCS 6osblue,
COOTBETCTBEHHO, BbllLE CTAHOBUTCSA TOYHOCTb M HAAEXHOCTb MX pe3yNbTaToB.

HanbHomep PinPoint EDM 3akntoyaeT B cebe MHOXECTBO NpenMyLecTts. [TOMMMO BbICOKOrO KayecTBa
N3MEPEHUIN N HAAEXHOCTH, n3MepeHus PinPoint EDM MOXHO BbIMNOJIHATL B J0BbIX aTMOCHEPHBIX YCIIOBUSIX —
npu nNblv, AbiMe, TyMaHe, AoXAe WM cHeronage. TOYHOCTb JIMHEWHbIX M3MepeHuit TS30 oueHmBanach
aKKpeaWToBaHHbIMM nabopaTopusimn Leica Geosystems cCpaBHEHMEM pacCTOSiHWM, M3MEpPeHHbIX TS30 u
onpeaeneHHbiX MHTephepoMETPOM.

Pe3ynbTaTbl MCCNieaoBaHWUiA NpyBeaeHb! Ha puc. 11
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Puc. 11 — Pasnuume pes3ynbTaToB M3MepeHuit uHTtepdepomeTrpoM M TS30 Ha pasnnyHble
paccrosiHus.

MoMMMO yCOBEPLUEHCTBOBAHMSA 3NEKTPOHUKM W anroputma o6paboTkum curHana, CyllecTBeHHble
U3MeHeHns npeTeprnen nasep. bbina u3MeHeHa ¢opMa ero naTHa W Xapaktep Wu3nydeHus. bbino
NUKBUAMPOBAHO HEOAHOPOAHOe nepudepnyeckoe CBeYeHune nasepHoro nstHa. lMNepudepuueckoe ceeveHne
MOXET MoMellaTb M3MEPEHMUIO PacCTOSIHWIM, CO3AaB AOMOMHMTENbHOE OWMOOYHOE OTpaXKeHWe OT O6BLEKTOB.
Mpy nomowm aHaMopdHbIX NNH3 Bbina 3MeHeHa dopMa fla3epHoro natHa. (cMm. puc 12)
YCOBEpILEHCTBOBAHHbIW Jla3ep MOBbLILIAET KAaYeCTBO AasIbHOMEPHbIX U3MEPEHUIA, OCOBEHHO BbIMOSTHAEMBIX Ha
oTpaxareb.

Puc. 12 — AHaMopdHbIe NIMH3bl, U3MeHawWwMe (opMy Sla3epHOro NATHaA U CXeMaTUYeCKUA xoa
Jly4ya nasepa.

Mpeumywecrea TS30

TS30 covetaer B cebe TOYHOCTb, KayecTBO M 3(@EKTMBHOCTb, NoaxoauT Ans 6onbUIMHCTBA
U3bICKATENbCKMX U UHXXEHEPHbIX 33a4y M BO3MNaBnseT psiA BbICOKOTOYHbIX MHCTPYMEHTOB. Y TaxeomeTpa
Leica TS30 MHOXECTBO npeuMyllecTB. HoBeulwmne TEXHOMOMMW MO3BOMAIOT 3HAUYUTENBHO MOBLICUTH
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NpoM3BOANTENBHOCTL MoneBbix paboT. TaxeomeTp TS30 crnocobeH w3MepaTb Takue paccrtosHus (B
OTpaXkaTe/IbHOM M 6e30TpaXkaTeNlbHOM pPEXMMax), KOTOpPble HUKOrAa paHee He OblIn AOCTYMHbI C TaKoM
TOYHOCTbIO. K TOMY e, TS30 NonHOCTbI0 MHTErpupoBaH ¢ (yHkumMel Leica Geosystems’ X-function.

BbicOKasi TOUHOCTb U3MEpPEeHU#

Ocobast KOHCTPYKUMSI U CrleunanbHas YriioMepHas CUCTEMa BbICTPbIX YETbIPEXKPATHbLIX U3MEPEHUIA
TS30 no3BonsiloT 06ecrneunTb YrioBYID TOYHOCTb TMOJICEKYHAbl. Bbicouyaiiuas TOYHOCTb M Jiyduias
NpoV3BOAUTENBHOCTb TPEBYIOT YHUKANbHbLIX KOHCTPYKTUBHBIX PELLUEHWUIA, KOTOPbIE CHUSIT BAUAHMS BHELLIHUX
(bakTopoB. TPETMIN HABOAALLMIA BUHT AAeT BO3MOXHOCTb OMEPAaTUBHO W KOM(OPTHO paboTaTb OAHOW PYKOW.
Monb3oBaTenbckas KHonka SmartKey no3BonsieT OCywWecTBASTb M3MEPEHWs, He OKasblBas KacaTesbHbIX
BO3AENCTBUI Ha anvaaay.

BbiCTpOTa M HA@KHOCTDb

KauecTBo, HageXHOCTb U 3DEKTUBHOCTb M3MEPEHUIA NIEXAT B OCHOBE YCMELIHbIX WHXXEHEPHBIX U
n3blcKaTesbCKMX NpoekToB. TaxeoMmeTp Leica TS30 coBMellaeT B cebe BCe 3TV CBOWMCTBA. DPEKTUBHOCTL U
kauectBo pabotbl TS30 siBNsieTCS pe3ynbTaTOM COBMECTHOW paboTbl HECKOMbKMX Mozynen. Bbictpas u
TOYHas yrnoMepHas cuctema (Ao 5 000 yrnos/c), aanbHOMepHas cuctemMa PinPoint EDM, MOTOpPU3MpPOBaHHbIN
npsIMO Mbe3onpueog - 6narogaps BCeM 3TUM akTopaM AOCTUraeTcs BbICOKOTOYHOE MO3ULIMOHMPOBaHWE 3a
Takoe Masfioe BpeMsi, KOTOPOE paHbLUe HblN0 HeAOCTYNHO. JNWUTENbHbIA CPOK 3KCMyaTaunn U yBeNIMYEHHbIE
nepuoabl TEXHMYECKOro 06CTyXXMBaHMS SIBNSIOTCS 3aBEPLUAIOLLIMM 3BEHOM HagexHocTy TS30.

X-Function

TS30 nonHocTblo MHTerpupoBaH ¢ X-function Leica Geosystems. byayum ynpasnsiem MO SmartWorx,
TaxeoMeTp MpeKpacHO COBMeCTuMM C ApyruMm obopyaosaHueM (GNSS, paamopykosiTka, akceccyapbl, U T.4.) U
cucTeMON nepepaumn aaHHbiX Leica Geosystems. Takum 06pa3oM, MpUCYTCTBYET BO3MOXHOCTb 3anyckaTb BCe
npuknagHsle nporpamMmbl Leica B npuebiMHOM MHTepdeice. VHTerpuposaHHocTb TS30 ¢ X-function Leica
Geosystems 03HayaeT ero HeorpaHWYeHHyl afanTMBHOCTL W MOJSIHYIO COBMECTUMOCTb C COCTaBASOWMMU
cepun 1200.

Korga ctouT 3agaya cbeMku Hebockpeba uam TyHHenNsl, MOHUTOPWHIA reoAMHaMUYECKUX SIBNEHUI Ha
BYJIKAHE WM CTPOWUTESIbHOM Mfowaake — HeobxoAMMbl HafeXHble AaHHble. Leica Geosystems npepnaraet
MONHbIA Habop WMHHOBALUMOHHBLIX PELUEHUA [ANS1 BbICOKOTOYHOW CbEMKM - HECPABHEHHOW TOYHOCTM,
HagexHoctn n addekTuBHocTn. C Leica Geosystems HM ofgHa 3agaya He O6yaeT CAWLIKOM TpPyAHOU,
pacluMpbTe CBOe nNpodeccMoHanbHoe BoobpaXeHne 1 gobbeTeck ycnexa.

MokynaTtenu Leica Geosystems nonyyaroT Nyyllmii CEpBUC U TEXHUYECKOE 06CNYXXMBAHWE, BHE 3aBUCMMOCTY

OT CBOEro MEeCTOMOJIOXEHNS M 4YacoBbiX MosicoB. Mbl 6epeM Ha cebsi obsizaTenbcTtBa Mo obecrneyeHmto
BbICOKOI0 YPOBHS 06Cy>XMBaHUS 1 NOAAEPXKKN, KaknX Bbl oxxunaaete, nosepmBlunch Leica Geosystems.
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