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OIJIs1] MOKJMUBOCTEM HABEMHO-CYIIY THUKOBOI'O
3HIMAHHS

3mificHeHO OIS  MOXKJIMBOCTEH  3aCTOCYBaHHS ~ Ha3eMHO-
CYIyTHHUKOBOTO 3HIMaHHS MPU BHKOHAHHI TomorpadiyHOro 3HiMaHHA,
HEOOX1JHOTO J1JIsl IPOBEACHHSI BETMKOMACIITAOHOTO KapTorpadyBaHHSL.
Po3rnsinyTo rno6anpHi cymyTHUKOBI HaBirauiiHi cucreMu. Bukonanwuii
aHaJji3 BUOOPY METOJIB Ta MPUIIAJI0OBOr0 3a0€3MCUCHHS /1711 BUKOHAHHS
3a3HaYCHUX POOIT.

VY BHCHOBKAax 3a3HaueHO IepeBaru Ha3eMHO-CYIIyTHHUKOBOTO
3HIMaHHS y TOPIBHSHHI 13 TPaJANIIIHHUMH METOJaMH Teoje3ii Taki sK:
OIEPAaTUBHICTh, €PEKTUBHICTh, HU3bKA TPYJIOMICTKICTh y TOpPIBHSHHI
i3 TpaJMIIHHUMU METOJaMH TEOJE3MYHUX pOOIT; MONKIUBICTH
MPOBE/ICHHST TONOrpado-reoJe3nYHNX BUMIpPIB 32 BiJICYTHOCTI MPSMOi
BUJUMOCTI MK CyMDKHHMH ITYHKTaMH; HE3aJIC)KHICTh MPOBEIACHHS
pobiT Big aTrMocpepHUX SABUMI. Y TEPCIEKTUBAX MOCITIIKCHHS
3a3HaYEHO OCHOBHI HAIIPSIMKHU Y SKHUX MOXKJIMBO PO3BHUBATH JaHUH BUA
PpOOIT.

KuarouoBi cioBa: Ha3eMHO-CyNMyTHHKOBE 3HIMaHHS, IJI00albHI
CYMyTHHUKOBI HaBiramiitai cucremu, GNSS(cymy THUKOBUH)—TTpHUiiMad.

Beryn. Po3BuTOK Mepek IMITydHUX CYIYTHUKIB 3emuti, sKi
3aIyCKaIKCs 3 METOK OTPHUMAHHSI TOYHOTO MICIICTIONOKEHHS 00 €KTIB
Ha MICIIEBOCTI CMIOYATKy OYyB IMPU3HAYCHUH JIUINE /IS BIHCHKOBUX II1JICH
Ta OYyB HENOCTYIHUH JUIsi UBUIBHOTO BUKOpHcTaHHs. [licns Toro, sik
y BUIBHOMY JIOCTYIII CTAJI0 MOXJIMBO OTPUMYBATH 1H(POPMAIIIIO TMPO
00’€KTH 3 BUKOPUCTAHHSM TJIOOQJBHUX HAaBIraIl[iiHUX CYITyTHHUKOBHX
MepeX, BUPIMICHHS MPaKTHIHUX 3aBAaHb B 00JacTi reomesii 3HAYHO
CIPOCTHIIOCS 1 HA/3BHUYANHO po3mupuiio 1i MoxuBocTi. [le crpusiio
BUKOPUCTAHHIO HA3EMHO-CY Y THUKOBOTO 3HIMAHHSI.

HocTtanoBka mpodjemn. Ha3eMHO-CylyTHUKOBE  3HIMaHHS
1o4yajg0 aKTHBHO BHUKOPHUCTOBYBATHCH JUISi BUPIIICHHS HPUKIATHUX
3aj1a4, 30Kpema, TOomorpadiqyHoro 3HIMaHHs, 3E€MJICBIOPSAKYBaHHS,
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HanoBHeHHst 0a3 manux ['IC, tomro. Ile cBimunTh Mpo MIKUPOKY chepy
3aCTOCYBaHHS AAHOT'O METOZY.

AHajiz ocra”HHix nyOJaikanidi Ha o Temy. Jlana Tema
po3risiianach B 0ararbox Ipausx, sSIK 3aKOPAOHHHUX, TaK 1 BITYM3HSIHUX
HayKoBIiB. 30Kpema, AaHii TeMi NPHUCBAYEHI MNyONiKalisgX TaKuX
BITYM3HSHUX aBTOpiB, sik Llymnen P.B., Tepemyx O.1., Aunenko A.O.,
Hucropsxk 1.O., bypauek B.I. [1, 11].

Meta mgaHOoi CTaTTi TONMATAE  PO3KPUTTI  MOMKIHBOCTEH
3aCTOCYBaHHSA HAa3€MHO-CYIIyTHHKOBOTO 3HIMaHHS IpU BHUKOHAHHI
BEJIMKOMAcCIITaOHOr0 TONOrpaiuHOro 3HIMaHHSI.

Tepminu Ta Bu3HaueHHs. CynyTHHKOBI HaBirauiliHi CHCTEMH
— KOMIUICKCHI €JICKTPOHHO-TEXHIYHI CHCTEMHU, IO CKJAJAEThCS 3
CYKYITHOCT1 HA3eMHOI'0 Ta KOCMIYHOI'0 00JIaJHAHHS Ta MPU3HAYCHI JIJIs
TTO3UIIIOHYBAHHS B IMPOCTOPI 1 B 9aci, a TAKOK BU3HAYCHHS ITApaMETPiB
PYXy TS Ha3eMHUX, BOJHUX Ta MOBITPSHUX 00 €KTiB[9].

[Nocriiino nairoua cymyTHuUKOBa pedepenunHa (6a3zoBa) craHLis -
anapaTHO-NPOTPaMHUN KOMILIEKC, MPH3HAYeHUH isi 3a0e3medeHHs
BUKOHAHHS BHUMIPIOBaHb 1 BH3HAYEHHS MPOCTOPOBOTO PO3TAIIYBaHHS
00’€KTIB ILISIXOM HaJaHHs iHdopMmaiii JUis KOpPeKMil JaHuX,
ONEP’)KYBAaHUX 3a JIOTIOMOTOI0 CYNYTHHUKOBUX HaBITaiMHWUX 1
reoie3nYHUX MPUHMadiB, 110 BKJIIOYA€E CYITyTHUKOBE, KOMYyHiKaliliHe,
KOMITIOTEpHE Ta iHIIE, oOJajHaHHS, CIELialdi30BaHe NporpamHe
3a0e3MeYeH s, BCTAHOBJIEHE B pailoHI BUKOHAHHS BHUMIpPIOBaHb 1
BU3HAYCHHSI MICICTIONIOKEHHSI, YaCTKOBO 3a(hikCOBaHE B MPOCTOPI Ha
MOCTIHINA OCHOBI 1 QyHKIIIOHYE Oe3nepepBHO [6].

BuxkJan ocHoBHOro Marepiasy. HazeMHO-CynyTHUKOBE 3HIMaHHS
€ 3HAYHO ONEpPaTUBHIMINM, e(DEeKTHBHIIIIUM Ta MEHII TPYAOMICTKHM Y
MOPIBHSIHHI 13 TPaJHUIIHUMU METOJaMHU T'eOJe3UYHUX poOiT. BoHo
CTaJI0 MOYKJIMBHM 33 PaxXyHOK BUIBHOTO JIOCTYITY JIO CUTHAJIIB IITYYHHX
CYyNMyTHHUKIB 3emJii, sKi HajexaTh JO Ti€el uYM IHIIOI MI00ATBHOT
HaBiTaIliifHOT CyMyTHHUKOBOI cucTemMH. Ha cy4acHOMy piBHI pO3BHTKY
OCHOBHHMH JIIOYMMH CYITYTHHKOBUMH HAaBITAIliITHUMH CHCTEMaMH €:
cucrema GPS-NAVSTAR (CIIA), I'TTOHACC (Pocis) Ta 3 15 rpyaus
2016 poxy posmoyana cBoto poboty cuctema Galileo (€Bpomneiicbkuii
Coroz).

[lepeBaroro BHKOPUCTaHHS HA3eMHO-CYMYTHHKOBOTO 3HIMaHHSI
€ Te, 0 32 PaXyHOK PO3BUTKY CYYaCHHMX CYIMyTHUKOBHUX TEXHOJIOTIi
CTaJI0 MOXJIMBO MTPOBEACHHS TOTIOTPad0-TeOAe3NIHNX BUMIPIB, HABITH,
3a BIJICYyTHOCTiI MPSMOi BHJIMMOCTI MiX CYMDKHMMH ITYHKTaMH, IO
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JIO3BOJISIE BU3HAYATH KOOPJUHAT MMYHKTIB y Oyab-sKy moroxay [4].

HazeMHO-CynyTHUKOBE 3HIMAHHSI BHUKOHYETbCA 3a JOIOMOIOO
IIUPOKOTO  CIIEKTPy  po3moBciomkeHuXx  GNSS-npwmitmauiB, — ski
3MIHCHIOIOTh NPUHOM CHUTHAJIIB BiJg CYNyTHHKIB, ix 0OpoOKky i
3a0e3MeuyIoTh OTPUMaHHSI KOOPAMHATH MYHKTY y MOTPiOHIN cuctemi
KOOpJMHAT.

VY Ham yac BelMKa yBara NPUIIISETbCS MHUTAHHSM CIIJIBHOTO
BUKOPUCTAHHS HAaWOITBIMUX MiIOYNX TJIOOANBPHUX HaBITamidHUX
CYNyTHUKOBUX CHCTEM OJIHHUM IpHuiiMayeM opHo4YacHO. OCHOBHOIO
[IEPEeBarol0 CIJILHOTO BUKOPUCTAHHS € 3HaYHE 30UIBIICHHS KiJIbKOCTI
CIOCTEPE)KYBaHUX  CYNYTHHKiIB, 1O  JO3BOJUTH  BHUKOHYBAaTH
BUMIPIOBaHHSI B 30HaX 0OMEKEHOI BUAMMOCTI CYMyTHHKIB, IiIBUIIUTH
TOYHICTh BHUMIpIB, iX HaIiHHICTH 1 BIpOTIJHICTh, & TAKOX CKOPOTHTH
TPUBAIICTH CEAHCIB BUMIpIB [8].

Bubip Tumy mnpwuiiMada 3aJeKHTh BiJI BHMOT KOHKPETHOTO
npoekty. Tomy 10 BuOOpy npuiiMaya HeoOXiJHO MiAIHTH IPUCKITUINBO.
3araJpHOI0 BHMOTOIO JO TMpHiMadiB, IO 3aCTOCOBYIOTBCS B
Tonorpado-reoie3UNYHOMY BUPOOHHUIITBI € MOXIJIHUBICTH BUKOHAHHS
(azoBux BUMiptoBaHb. [Ipr BUKOHaHHI BUCOKOTOUYHHUX POOIT HEOOX1THO
BHKOPHCTOBYBATH JIBOYACTOTHI TIpuiiMadi [4].

Bubip metomy 3HIMaHHS 3aJ€XUTh BiJi BHMOT JI0 TOYHOCTI
BU3HAYEHHS KOOPIMHAT MTyHKTIB.

TpaguuiiHUM METOIOM CYNYTHMKOBHUX BHMIpIB € CTaTHYHHUU.
Sxuii 6a3yeThCcs HA TOMY, 1[0 BUMIPIOBaHHS BUKOHYIOTHCSI OJIHOYACHO
JIBOMa 1 OLNbIIe HEPYXOMUMH MpUMadyamM¥ TPHUBAJIHUN TEpioj dacy.
Benukwuit 00caT BUMIpIOBaHb T03BOJISE 3a(iKCyBAaTH MPOITYCKH IHKITIB
1 IpaBIITBHO X 3MozemtoBaTH [10].

CraTHYHUN METOJ 3aCTOCOBYETHCS IIPH BUKOHAHHI BUCOKOTOYHUX
poOiIT, a TakoK pr 0OMEKEHUX BIKHAX CIIOCTEPEKECHb 3 MiHIMAJIBHOIO
KIJIBKICTIO CYyNyTHHKIB [4].

Kinematnunmii MeTO] 3aCTOCOBYETHCS JJISl BU3HAYCHHS TPAEKTOPIH
pyXoMuX 00’€KTiB. /|11 BUKOHAHHS CIIOCTEPEIKEHB ITMM METOIOM TaKOXK
BUKOPHCTOBYIOTHCS MIHIMYM J[Ba TIpHiiMadi — 0a30BHil Ta pOBEPHUI.
MeToz 3aCTOCOBYETBCS ITPH BU3HAYCHH] TPAEKTOPIN PyXOMUX 00 €KTIB,
3HIMaHHI KpaiB Ta LEHTpaNbHUX JiHii Jopir Tomo. [lepeBara metony
MOJISITA€ y MIBUAKOCTI Ta EKOHOMIUHOCTI O€3MEPEPBHUX CIIOCTEPEIKEHb.
HenomikoM € Te, 1110 HEMEPEPBHICTh CYITyTHUKOBOTO CHTHAIy TIOBUHHA
OyTH TIOCTIHHOIO, a TOYHICTH CIOCTEPEKECHb Ha TOPSIOK MEHINA Bif
CTaTMYHUX METOMIB.
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OnHuM 13 HaWOUIBII MOMMPEHUX KIHEMATHYHUX METOMIB €
—KiHemMaTuka B pexxnmi peapHoro gacy (RTK — real-time kinematic).
Koopnunatu BU3Ha4al0Thes Bifpasy B MOJBOBHX yMmoBax. Lleit meTox
3aCTOCOBYETBHCSI B MEpE’kax 3 BEJIMKOIO KINBKICTIO IMMYHKTIB (TOYOK) Ha
BIIKpUTiH MIiCIIEBOCTI, MPH CTBOPEHHI 3HIMAJIILHUX MepexK. TpuBamicTh
Yyacy BUMipiB Ha TyHKTI - MeHIIe | XB. [1]

HeoOxigHOIO yMOBOIO BHUKOHaHHSI  HAa3eMHO-CYITyTHHUKOBOTO
3HIMaHHS Ta 00pOOKH pe3yIbTaTiB BUMIPIB € IIporpamMHe 3a0€3MeUeHHS
IUTSl TITIaHYBaHHS, YIIPaBJIiHHS, 0OpOOKY 1 CKIIaJjaHHs 3BITIB 32 TaHUMHU
CYNyTHUKOBHUX BUMipiB. Haii0ijbll BUKOPHUCTOBYBAaHUM IPOrPAMHUM
3a0€e3MeUeHHsIM ~ KaMepaJbHOi OOpOoOKHM  pe3ynbTaTiB  BHMIpIB €
nporpamue 3abe3nedenns ¢pipm Trimble — Gps pathfinder office, Leica
— Geo Office, Topcon — Magnet Office Ta Sokkia — Spectrum survey
office, saxe 3abe3meuye Bce HEOOXimHE I YIPaBIiHHSA, Bi3yaizarii,
00poOKH, IMIIOPTY Ta EKCIOPTY IaHWUX BHUMIpIOBaHb, 310paHUX 3a
JONIOMOT'0I0 CYNYTHUKOBHX NpPUKMAauiB, €JICKTPOHHUX TaXeOMETPiB Ta
HiBeipiB.

BucnoBku. [locTiiHUH TEXHIYHUN PO3BHTOK 3HAYHO BIMBAE 1
Ha 3MiHYy METO[iB 3HIMaHHS B reojesii. JloCTYNHICTh BUKOPHCTaHHS
CUTHAJIIB, 10 HATXOASATH BiJl IMTYYHUX CYNMYTHHUKIB 3eMJIi, CIIPHSIO
BUKOPUCTAHHIO Ha3eMHO-CYIIyTHUKOBOI'O 3HIMaHHS y TOmorpagiuHux
poborax. Lleli Bu 3HIMaHHS € 3HAYHO ONEPATUBHILINM, €(EKTUBHIIINM
Ta MEHII TPYAOMICTKMM Yy TOPIBHSHHI 13 TpaIWUiHHUMH METOJaMH
reo/Ie3UIHUX pOOIT; J1ae MOMKJIHUBICTH MPOBEJCHHS Tomorpado-
reo/Ie3NYHUX BUMIpPiB, HABITh, 32 BIJICYTHOCTI MPSIMOT BUJAMMOCTI MiX
CYMDKHUMH TYHKTaMH, OCKIIBKHM 0a3yeThCsS HA CHTHAJIAX IITYYHUX
CYMYTHHUKIB 3€eMIli; TO3BOJISIE MPOBOAUTH POOOTH Y OyAb-KYy TOTOMY;
3HWKY€ BIUIUB aTMOC()EpPHHMX SIBHIL Ha PE3yJbTaTH CIHOCTEPEKCHD;
JI03BOJISIE BUKOHAHHS BUMIPIOBaHb B 30HaX OOMEKEHOI BHJIMMOCTI
CYMYTHHKIB, 32 paXyHOK OJHOUYACHOTO BUKOPHUCTaHHS MpUHMaueM xo4a
0 IBOX HAMOINBIINX INI00ATBHUX HABITAI[IHHUX CYITYTHUKOBHX CHUCTEM.

IlepcnexkTuBH gociifkeHHs. PO3BUTOK Ha3eMHO-CYIIyTHUKOBOTO
3HIMaHHA € Oe33amepedyHruM, a WOro BHUKOPUCTAHHS IPUCYTHE
MaliKe y BCiX BUJaxX poOiT B reoxesii. Lle crae HaiOIIbII HOMITBHIM
OpH  KaJacTPOBUX 3HIMAHHSIX, BHUKOHAHHI BEJIMKOMACIITAOHOTO
TonorpadiyHOro 3HIMaHHS, OCKIJIBKY MPOBE/ICHHS 3HIMaHb HA 3HAYHUX
TEPUTOPISX € OTIEPATUBHUM Ta €(PEKTHBHUM.

Bapro Takox 3a3HauUMTH Te€, IO BHUKOPUCTAHHS HAa3eMHO-
CYIyTHUKOBOTO 3HIMaHHS BUKOHYETHCS 1 TPW 3HIMAHHI MiJ3EMHHUX
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KOMYHiKaIllii, HaroBHeHHsI 6a3 qaHux ['IC, MOHITOPUHTY.
Peuensent — kanauaar reorpagiunux Hayk A. B. Opemenko
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T. B. Tpoiyk

OB30P BO3MOXHOCTEW HA3EMHO-CITY THUKOBOM
CBEMKUA

OcyuiecTBiieH 0030p BO3MOXHOCTEH NPUMEHEHUs Ha3eMHO-
CIIYTHUKOBOH  CBEMKH TpPH  BBIMOJHEHHH  TOHOTrpaduvecKon
ChEMKH, HEOOXOIWMOro JUIsi TPOBEACHHUS KPyHTHOMACIITaOHOTO
kapTorpagupoBaHus. PaccMOTpeHBl  I700ajbHBIE  CIIyTHHUKOBBIE
HaBUT'ALIMOHHBIE CUCTEMbI. BBINONTHEHHBIN aHann3 BEIOOpa METONOB U
npuOOPHOro obecreyeHust J1sl BHITIOJIHEHHUS YKa3aHHBIX padoT.

B BeIBOmax yka3zaHO TpeuMylIecTBa Ha3eMHO-CITyTHHKOBOH
ChEMKH [0 CpaBHEHHIO C TPAJUIMOHHBIMU METOJaMU Te0JIe3Un
TaKHe KaK: ONEepaTUBHOCTH, 3()(HEKTHBHOCTh, HU3KAs TPYJOEMKOCTb
[I0 CPaBHEHHUIO C TPATULUOHHBIMH METOAAMH I'€OAE3NYECKHX PadoT;
BO3MOXKHOCTb IPOBEICHUSI TONOIpad)o-reofe3nyeckKux H3MEpPeHUM
IpU OTCYTCTBHM MNPSMOM BUAMMOCTH MEXKIY CMEXHBIMU IyHKTaMH;
HE3aBUCHUMOCTb MPOBEINeHHs] paboT OT aTrMoc(hepHbIX sBiIeHUH. B
MepCTEeKTHUBAaX HCCIEI0BaHUs YKa3aHbl OCHOBHBIE HalpaBlieHUS B
KOTOPBIX BO3MOXHO Pa3BUBATh JaHHBIN BUJT paboT.

KuroueBble cj10Ba: HAa3eMHO-CIyTHUKOBas CbEMKa, IJI00AJIbHbBIC
CIyTHUKOBBIE HaBUTAIMOHHBIE cHucTeMbl, GNSS (cmyTHUKOBBIN)-
[IPUEMHHUK.

T. Troshchuk

OVERVIEW OF THE POSSIBILITIES OF SATELLITE-
GROUND SURVEY

The possibilities of using satellite-ground survey during
topographic survey, which is necessary for large-scale mapping, have
been reviewed. Global satellite navigation systems are considered. The
performed analysis of the choice of methods and instrumentation for the
performance of these works.

Continuous technical development much vpyvaye and replaced
removal methods in geodesy. Availability use signals from satellites,
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land-use facilitated removal of satellite topographical works. This
type of removal is much more efficient, more effective and less time-
consuming compared with traditional methods of surveying work;
makes it possible to conduct topographic and geodetic measurements
even without line of sight between adjacent points, since it is based on
signals satellites; allows to work in any weather; reduce the impact of
atmospheric conditions on observations; allows measurement in areas of
limited visibility of satellites through simultaneous use of the receiver at
least two major global navigation satellite systems.

Continuous technical development much vpyvaye and replaced
removal methods in geodesy. Availability use signals from satellites,
land-use facilitated removal of satellite topographical works. This
type of removal is much more efficient, more effective and less time-
consuming compared with traditional methods of surveying work;
makes it possible to conduct topographic and geodetic measurements
even without line of sight between adjacent points, since it is based on
signals satellites; allows to work in any weather; reduce the impact of
atmospheric conditions on observations; allows measurement in areas of
limited visibility of satellites through simultaneous use of the receiver at
least two major global navigation satellite systems.

The conclusions show the advantages of satellite-ground survey
in comparison with traditional methods of geodesy such as: efficiency,
operativeness, low labor intensity in comparison with traditional
methods of geodetic work; the possibility of conducting topographic
and geodetic measurements in the absence of direct visibility between
adjacent points since it is based on signals from artificial earth
satellites; independence of work from atmospheric phenomena; allows
measurements in areas of limited visibility of satellites, due to the
simultaneous use by the receiver of at least two of the largest global
navigation satellite systems. In the prospects of the study, the main areas
in which it is possible to develop this type of work are indicated.

Keywords: satellite-ground survey, the global satellite navigation
system, GNSS (satellite) receiver.
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