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Anomauia. Haseoeno pesynvmamu excnepumeHmanbHoi nepegipku MmoYHOCMi GU3HAYEHHS
HOPMAbHUX 8UCOm 3a 0onomozoto ogouacmomuux GNSS—nputimauie y RTK peowcumi Ha ocHosi
CMIUKOI Mepedci HIgeNIpHUX NYHKMIB, SAKI PO3MAUOBAHI HA 2e00e3UdHOMY OOCHIOHOMY NOJI2OHI
Ilonmascvkoi epasimempuunoi obcepsamopii. J{ocniodceHo ymosu egheKkmusHoco SUKOPUCMAHHS
CYNYMHUKOBUX 2€00e3UtHUXx npuiimayqis. Biomiueno, wo Ha cbo2coOHi 6 YKpaini Hemae 4uHHO2O
HOPMAMUBHO-IHCMPYKMUBHO20 OOKYMEHMY, SAKUL MICMUmMb NOJNONCEHHS U000 SUKOPUCMAHHSL
HOBIMHIX 2€00e3UYHUX MEXHOIOII.

Knwuosei cnoea: GNSS—nputimau, nisenipna mepedca, nepmanenmui GNSS—cmanyii,
KOOpOUHAMHMI NONPABKU, 2e0MeMPUdHe HIBeNI08AHHS, 2€00e3UtHA MOYHICTb.

Abstract. The article considers the issue of determining the absolute coordinates of points using
modern geodetic technologies. The list of networks of active reference stations of Ukraine that
transmit differential corrections has been updated. The article presents the results of experimental
verification of the accuracy of normal altitudes using dual-frequency GNSS — receivers in RTK mode
based on a stable network of leveling points located at the geodetic research site of the Poltava
Gravimetric Observatory. The satellite data was transmitted through the Poltava Base Permanent
Station (POLV), located on the territory of the geodetic landfill. The observations were based on
System.net network. Determination of the quantitative characteristics of the vertical dynamics of the
benchmarks under the action of local hydrothermal factors was carried out relative to a stable
benchmark with a depth of 6 m geometric leveling using a level H-05. The normal heights of the
points according to which further research was performed were adjusted in April 2021. The following
results were obtained in the research: 21 % of measurements have gross deviations, 47 % - within
acceptable limits, 32 % of measurements have high geodetic accuracy. It was found that the use of
network RTK has a number of advantages, such as ease and speed of removal, versatility and cost-
effectiveness, the ability to work in almost anywhere in Ukraine. However, gross deviations are likely
to occur due to a number of factors, such as ephemeris and time errors, satellite configuration
geometry, multipath, ionospheric and troposphere effects, and so on. The conditions of effective use
of satellite geodetic receivers are investigated. It is noted that the use of GPS / GNSS receivers is
limited in populated areas due to poor image quality. In built-up areas, the method of geometric
leveling remains the most accurate for determining the heights of points.

It is noted that today in Ukraine there is no current normative and instructive document, which
contains provisions for the use of the latest geodetic technologies.
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Beryn. TexHomoriyHa €BOJIOLIS B
re0/Ic3MYHOMY BUPOOHHMIITBI NpU3BENa JI0
ITUPOKUX MOKITUBOCTEH BUKOHAHHS

PI3HOMAHITHUX 1H)KEHEPHO-TEXHIYHUX POOIT.
binbmiicte reone3nyHuXx poOIT TMOB’s3aHI 3
BHU3HAYCHHSIM KOOPAMHAT TOYOK Ha MiCIIEBOCTI
y TEBHIH CHUCTeMi KOOPAMHAT 3 TOJAIBIIUM
TpaHc(hopMyBaHHM iX y JlepkaBHY reoje3nd-
Hy pedepennHy cucremy koopamHat YCK-
2000, ockinbku 00poOka MaTepiamiB 3HMOMOK

Opu BUKOHAHHI poOIT 13  3eMIIEyCTPOIO
3MIMCHIOETBCS caMme B I CUCTEMI KOOpAWHAT
abo B MicleBii CHUCTeMi KOOpAHMHAT, sKa

OJTHO3HAYHO 3B’sI3aHA 13 CUCTEMOIO KOOpAMHAT
YCK-2000. BuznauenHs1 aOCOIFOTHIX KOOPIHMHAT
TOYOK MOYKHa BUKOHATU pI3HUMHU
TEXHOJIOTIYHUMH 3aC00aMH, JOCSTAIO4M TpU
bOMY J0CTaTHbOI TouHOcTi. IIpoTe, uacto
Cy4acHEe MOKOJIHHS TEOJE3UCTIB, HEXTYIOUH
HOPMAaTHBHO-3aKOHOIaBUUM HIATPYHTSIM,
BUKOPHUCTOBYE CY4acHI Ie0JIe3UuHl T€XHOJIOT1]
3  MOpYUIEHHAM  KOHTPOJBHHUX  3aXOJliB.
Hampuknax, 3righo 3 [1], mig wac
BUKOPUCTaHHSA CYMyTHUKOBUX T€0IC3MUHHUX
GNSS-npuiimauiB A BHU3HAYEH-HS TOYOK
3HIMaJIbHOT OCHOBH Ta 3MOMKH
TeONpPOCTOPOBUX 00 ’€KTIB 13 3aCTOCYBaHHIM
texHosorii  RTK  HeoOximHO mepeBipATH
nudepeHiiiie nojae KOOpAMHATHUX MOIMPABOK,
aki 3amaroTbest Mepesxkamu  GNSS. ToOTo,
BUKOHYIOUM  Te€O0Je3u4Hy  3HoMKy  3a
noromororo  GNSS-mpuiimadiB, Tpeba 3HATH
npo  MMOBIPHICTh  BHHMKHEHHS  TpyOHX
BIIXWJIEHb uepe3 psia  (PakTopiB: MOXUOKHU
epemepul Ta yacy, reomerpis KoH]irypamii
CYNyTHHKIB, OaraTronmpoMeHeBe IMOIIMPEHHS,
BILUIUB i0HOC(epH Ta Tpornochepu Too [2].

AHaji3  ocTa”HHIX  JocCJHilKeHb i
nyoJikaniii.  JloCHiDKEHHAMH ~ PO3BHUTKY
rJI00aTbHUX  HABITAIIHUX  CYMYTHHUKOBHX

CHCTEM, TEXHOJIOTIM CyNMyTHHKOBOi HaBirarii
3aiiMarnucs 0arato BITUM3HSHHX Ta 3apyO1KHHUX
HaYKOBIIB, TakuXx gk ['peit [xuMm, [x. Posenay,
B. B [uk, H. Xomcki, I'. P. I'pomoB,
1O. A. Conosgiios, A. I. I'yces, B. I'onaton,

leveling network, permanent GNSS-stations,
corrections, geometric leveling, geodetic accuracy.

coordinate

I. 3a6apa [3], A. 1. Bisar, B. O. JliTuHChKHit
[4], 1. B. Kamuawu, C. I. CaBuyk [5],
JNOCTIPKEHHSIMA ~ CYYacHOI TEOAMHAMIKH B
Vkpaini, y TOMy 4YuCiIl W BEpTUKAJIbHOI, —
K. P. Tpersik [6], B. I'. [TaBnuk [7] Ta iH.
BusHaueHHsi MeTH Ta 3aBJaHHA
pocaimxenHss. Ha ocHOBI criiikoi Mepexi
HiBEJIIPHUX MTyHKTIB HEOOX1/THO BUSBUTH BILUIHB

(dakropiB Ha TOYHICTh BU3HAYCHHS
HOopManbHUX Bucor y RTK  pexunwmi,
npoaHai3yBaTu €(EKTUBHICTh BHUKOPHCTAHHS
CYIIyTHUKOBUX  T€OJIC3MYHHX  TPHUIMAYiB
GNSS.

OcHOBHA YacTHHA  JOCTiIKeHHS.
I'eomesnuna Ta  KaprorpadiyHa  OCHOBa

JlepaBHOTO 3eMEIbHOT0 KaAacTpy € €IUHOI0
U1t GOPMYBAHHSI Ta BEJICHHS MiCTOOYIIBHOTO
KagacTpy Ta KaJacTpiB IHIIUX MPUPOJHUX
pecypciB. Tomy onHi€l0 3 HEOOXITHHUX yMOB
JUISL SIKICHOTO BEJIEHHS 3eMEIbHOTO KaJacTpy €
HAllOBHEHHs  0a3  JaHMX  TOYHMMH 1
JOCTOBIPHUMH T'e0/Ie3NYHUMHU TaHUMH [8].

[Ilo6 3mificHUTH JIACHO SAKICHY Ta
MaKCUMaJbHO TOYHY T€OJ€3UYHy 3HOMKY
HEOOXiMHO, 100 BOHA BHKOHYyBajacs 3
BUKOPUCTAHHSAM HaJIHHUX IHCTPYMEHTIB, SKi
MPONIIUIN MIEPEBIPKY Ha SKICTh 1 JOCTOBIPHICTb.
IIpyyoMy, IHCTpyMEHTH Ui BHUKOHAHHA
1moAi0HUX POOIT MOBUHHI IPONUTH HE MPOCTO
HepeBipKy, a JepXaBHy arTecTaliio 3
MOJAIBIIIOK IMIOPIYHOI TiepearecTtarieto. Cam
MpoI1ieC 3HOMKH Mae OyTH MPOBEACHUH 3a BCiMa
reoIec3UYHIMH  TIpaBWJIaMH 1 32 TIEBHUM
QIITOPATMOM.

GNSS—texnonoriss  3iloMkH  3HalmLIa
LIMPOKE 3aCTOCYBaHHS B reojiesii, MICbKOMY 1
3eMeNbHOMY KaJacTpi, NpH I1HBEHTapu3auii
3eMenb, OyAIBHUITBI 1HXXEHEPHUX CHOpYI, Yy
reojorii Tomo [9, 10]. GNSS—npuiimaui ans
reojie3ii CHemiaJlbHO CTBOPEHI JJII TOYHOTO
BU3HAYEHHS KOOPJIMHAT TOYKOBUX 0O €KTIB
[11]. Jns cTBOpeHHS i PO3BUTKY ILIAHOBO-
BHUCOTHOTO OOI'pyHTYBaHHS, BUKOHAHHS
tonorpadiyHUX 3MOMOK YCIX MacmTadiB
3aCcTOCOBYIOTHCS ABOoYacTOTHI GNSS—
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npuiiMadi, sIKi 1al0Th MOXKIIUBICTH MPALIOBATH
Ha BEJIMKHAX BiIcTaHgaX Bix 0a30BOI cTaHIi.
GNSS-npuiimayi MarTh MOJKJTUBICTh
MPUIOMY CHUTHAJIB JIEKUIBKOX CYIMYTHHKOBHX
cHCTeM, 3MEHIIYIOTh  4ac  poboTH i
MOKPAITYIOTh SKICTh 1 TOYHICTh BUMIPIOBaHb.

st kopekuii GNSS—nanux Ha Tepuropii
VYkpainu BUKOPHCTOBYIOTHCS METOIU
koperyBanHs DGPS 1 RTK 3 nHazemHux
0a30Bux craHmii. JudepeHiiaabHuil peXUM
DGPS 3abe3neuye nenuMerpoBy TOUHICTH (1—
3 M) BU3HAYEHHS MICIIEPO3TalTyBaHHA00 €KTY
[12]. Lle#t meToxm € HOCTaTHBO MPOCTHM i
€KOHOMIYHUM, OCKIJIbKH B poboTi
3aCTOCOBYIOTHCS OJIHOYACTOTHI aHTeHW. Jlist
BUCOKOTOYHOI ~ KOOpJHMHALIl  3HAXOJKEHHS
IUTAHOBUX  KOOPIWMHAT 1  BHCOT  TOYOK
TonorpaiyHOi MOBEPXHI 13 CAaHTUMETPOBOIO
TOYHICTIO BUKOPUCTOBYeThCs pekum  RTK.
Jiis poGoTu B JaHOMY pEXHMI HEOOXiTH1
JIBOYACTOTHI AaHTEHH, SKI JAIOTh MOXKJIMBICTh
KapTorpaQyBaHHA  JIJISHOK  TepuTopii 3
r€0/Ie3MYHOI0 TOYHICTIO Ha BCId TepuTOpii
nokputtst Mepexi RTK.

GNSS-tipmiimaui 3 RTK — B jmaniid
KOMILIEKTAIi1 pUIaIu OCHAIIYFOThCS
MpUiiManbHO-TIepelaBaTbHUMU  padio  abo
GSM-MmomemMamu, IO JAOTh MOXKIIHBICTE
OTPUMYBATH KiHIIEBHI Pe3ybTaT BUMIPIOBAHb
1 OLIHKY TOYHOCTI Oe3mocepelHbO B MOJI y
pexumi  peanpHoro  yacy (RTK) i3
CaHTHMETPOBOIO TOYHICTIO B MEPEXK1 MOCTIHHO
nirounx pedepennanx GNSS-cranmiit [13].
BBaxkaeTbcsi, 10 OCHOBHUM  HEIOJIKOM
Bukopuctanid RTK € Te, mo orpumaHHs
MOMPABOK y peabHOMY daci — Iie TUIaTHI

TIOCITYTH.

CeiToBa  TpakTUKa  BUKOPHCTAHHS
aKTHBHUX MEPMAHEHTHUX CTAHIliil modJanacs 3
2000 p. [4]. Taki pedepenuni cranmii

00’€IHYIOTbCSI Y JIOKaJbHY HAI[IOHAJIBHY
Mepexy 1 mpamoroTh ana peanmizamii RTK-
texHojorii  [5]. Y reomesuuHoMy ceHci
aKTUBHA Mepexa pepepeHIHUX CTaHIii €
MEpEeKEeI0 3TYIICHHS BiJ Mepexi

MIEPMAHCHTHUX CTaHIIIN, X04a U BIAPI3HAIOTHCS
CBOIMH byHKIISIMH, TOYHICTIO,
1HPPACTPYKTYPOIO.

B VYkpaini TexHonoridyde o0JialHaHHS Ta
MPOrpaMHUN  TPOAYKT s 3abe3meueHHs
Bu3HavyeHHs1 koopauHat y RTK pexumi € Ha
cy4acHOMY piBHi. DPYHKIIOHYIOTh TaKi MEpexki

aKTMBHUX  pedepeHIHHX  CTaHIii,  sKi
nepenaroTh audepeHiiHi nonpasku [14-19]:
System.net, Geoterrace, RTK HUB,

NGC.NET, UA-EUPOS/ZakPOS, CKH3Y
(rabm. 1). KokHa 3 HHX BHKOPHCTOBYE
crieniajgbHe MporpamHe 3ade3neueHHs (ipm
Leica, Trimble, Topcon ta nazemui GNSS
craniii. Mepexa UA-EUPOS/ZakPOS Ta
System.net moBHICTIO aBTOMATHU30BaH.

VY TlonTaBcekiit o0xacti cTBOpeHi yci
HEOOX1/IHI YMOBH JJii BU3HAYEHHSA KOOPIWHAT
y pexumi RTK. JlitoTh Tpu OKpemMux cepBicu
JUI Tiepeladi MONpaBoOK Yy peajbHOMY 4aci:
UA-EUPQOS/ZakPOS, RTK HUB, System.net.
Cucrema RTK HUB 3a0e3neuye 1inogo60oBuii
noctyn o cepBicy RTK kopekmii Ta cupux
JTaHUX CYIyTHUKOBHUX CIIOCTEPEIKEHb.
[MporonyroThest Taki ceppicu: goctym 24/7;
poOoTa Big MepesxeBoro pimeHHst RTK; poGora
BiJ HalOmmk4oi ctaHiii; poboTa Big oOpaHOl
CTaHIIIT; TOXBWJIMHHI TTakeTn goctyny g0 RTK
[16]. Bapricte oxHi€l TOOZMHH B PEKUMI
peanbHoro yacy (RTK) 3amexuts Bij BuOpaHoi
mianucky 1 ckianae Bin 0,65 rpH g0 3,75 TpH.

Mepexxa EUPOS/ZakPOS  mnoBHicTIO
nmoOyqoBaHa 3a TMPUHIMIIAMH Ta BUMOTAMHU
EUPOS. BukopuctoByeTbcsi amapaTHe Ta
nporpamHe 3abe3medeHHs Qipmu  Trimble.
Bapricte onHiI€T XBUIMHHM  CHOCTEPEKEHBb
6a30BHX Ta BIpTYyaJIbHUX CTaHII
(moctobpobka) cranoButh 0,036 €, mo 3a
KypcoM, cTaHoBUTh 1,18 rpH. BapTicTh onHiel
XBHJIMHHU B pexxuMi peanbHoro vacy (RTK) 3a
1 xB 0,06 € mo 3a KypcoM NPHOIU3HO
cTaHoBUTH 1,92 rpH. [18].
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Tabmums 1
[Tepenik ykpaincbkux Mepex nepmaneHTHUX GNSS-craniii
Ne Hasga mepenxi Opramisamis KinpkicTe | 3amouarkoBaHa,
3/m nyHkTiB [HCC piK
1. | System.net [IpAT «System Solutions», M. Kuis 110 2011
IactutyT reoxaesii HarionanpHOTO
2. | Geoterrace YHIBEPCHUTETY «JIpBiBCBHKA 82 2012
MOJIITEXHIKA», M. JIbBIB
Kommnawnis «TNT-TPI»
3. | RTKHUB (mpeacraBaunreo TOPCON B 52 2005
Ykpaini), M. JHipo
HIIIT «HagiramifHo-reoae3snyHuii
4. | NGC.NET ueHTp» (odiuiiinmii quiep dipmn 10 2010
Leica Geosystems, IlIseitapis),
M. XapkiB
Kommanis «ZakPOS» 173 -8
5. | UA-EUPOS/Zakpos| (IPeAcTasiuurso  Trimble  s|  Yxpaili, 2009
Vkpaini), 3akapmarcbka  OOJL 21 —3a
M. MykaueBo KOpPJIOHOM
HamionanbHUil UEHTp ympaBIliHHS
6. CKH3Y Ta  BUNPOOYBaHb  KOCMIUHHUX 10 2010
3aco01B, M. Kuis

Mepexa System.net Hajae MOCAyry s
Oyab-sikoro criokuBada, skuii mae GNSS-
npuiiMad 3 MokiuBicTio npudHATTS RTK
nonpaBok 3 I[urepuery uepe3 GSM / GPRS
nigkmoueHHs. RTK nomnpaBku nepenaroTbes y
BUTJISIZII  CTaHJAAPTU30BAaHUX TIOBIJIOMJICHH B
pisaux ¢opmarax: RTCM v2.x, v3.x, Leica,
Leica 4G, CMR, NMEA i 1. 1. 38’430k 3a
nporokonoM NTRIP (Networked Transport of
RTCM via Internet Protocol — MepexeBuit
npotokon nepenadi RTCM uepe3 InTepher).
3apeecTpyBaTUCS B MEpeXi 1 MigmUcaTUCS Ha
MakeT MOCIyr poOOTH B PEeXUMI peaTbHOro
yacy MOXKHa 4Yepe3 CHUCTEMY YIpaBIiHHSA
nocnyramu [14]. RTK — 6azoBuii maker mmus
poOoTH, 1m0 BKItOYae B cede PpyHkuii podoTn
BIJI OMMHOYHOI 0a30BOI cTaHIlll — «nearesty ta
MepekeBi pimenHs — Automax, I1-Max, VRS.

Mepexxa  System.net Hamae  mporpamHe
3abesmeuenHss y Telegram i Viber, 3a
JOTIOMOT OO SAKO1 MOXHa JI3HATHUCH
KOOpJIUHATH noTpiOHOT CTaHII] abo

IMOAUBUTHUCH CTAaH HANOIMKYUX IO HAC.
Mepexka 6azoBux craniii RTK sBuse
c00010 MEeBHY KUIbKICTh MOCTIHHO AIFOYUX

GPS/GNSS-npuiimauiB, peKOMEHI0BaHO MaTh
MIHIMyM ITU’STh 0a30BUX  CTaHINM, AKI
00’€THYIOTh HAKOMHMYEHI CYNMyTHUKOBI JaHi 1
¢opmytote RTK mompaBku 1y1st  poBepiB.
Bigcranp MiX CTaHIUSIMH HE IOBHHHA
nepesuiyBati 70 KM, pajiyc MEpeKpUTTs He
6inpre 50 KM U1 IBOYACTOTHUX MpHUIIMayiB.
HocaigxenHs IIPOBOIAIINCS Ha
reo0Ie3UNYHOMY MOJITOH1 [TonTaBcbkoi
rpaBiMeTpu4HOi obOcepBaropii. Ha momironi
3aKJIaJIeHa MepeXka perepiB pi3HoOi TIHOUHM 3

BIJIOMHUMU MMOKa3HUKaMHU CTIHKOCTI.
PozramryBannss GPS-cranmii Ha Ttepuropii
reonesuunoro mnojiirony (POLV) 3nadnO

CIpOIIy€e 3aBIaHHS BHU3HAYEHHS KUIbKICHUX
XapaKTEePUCTHUK i1 BEPTUKATHHOI TMHAMIKH ITi]T
JI€I0 JIOKAJbHUX TiIPOTEPMIUHUX YHHHHUKIB.
Ha Bigcrami 75 M Big cTaHIii 3HAXOIUTHCS
penep Al rmubuHOIO 6 M, KWW BI3HAYAETHCS
BHUCOKOIO CTIMKICTIO BIPOAOBXK ycix 30 pokiB
CIIOCTepEXKEHb. Y JUHaMIlll LBOTO 3HAKY
BIICYTHI TOBUTRHI Ta ce30HHI pyxu [7]. Came
JaHUWA periep BHOpPaHO SK BUXITHUHA TpH
BU3HA4YEHHI XapaKTEPUCTUK MOJKJINBOT
BEPTUKAJIBHOI AMHAMIKM BCIX IHIIMX penepiB
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Ha Teoae3nyHoMy moidironi. Koopaunatu
MYHKTIB OyJI0 BU3HAYCHO KJIACHYHUM METOJIOM —
T€OMETPUYHUM HIBETIOBAHHSM 32 JOMOMOTOI0
nienmipy H-05. Ce3oHHI crocTepexeHHs
3MIACHIOBAINCS TaK0XK 3 TOuHICcTIO 10 0,05 MM.

BpaxoBytoun  Cce30HHI JUHAMIYHI  PyXHU
(xBiTenbp 2021 p.), ckoperoBaHi HOpPMaJIbHI
BHCOTH TYHKTIB, 3TiIHO 3 SIKUMU BHUKOHYBAJIH
HOJAJIBIIN JOCTiIKEeHHs (Tabi. 2).

Tabmuus 2

[TopiBHSHHS KOOPAMHAT, BU3HAYCHUX TPATUIIHHUM METOI0M
1 B pe3ynbTari 3HiMaHHs GNSS-npuitmauem

Howmep Hazga Bucora, m | Cepennst Bucota, BuzHauena | [loxuOka, A A2
psIKa MYHKTY GNSS-npuiimauem, m
1 Rp 7296 148,207 148,231 +0,024 0,0006
2 A 13 148,425 148,215 -0,210 0,0441
3 Rp 2 149,371 149,398 +0,027 0,0007
4 Rp 4 150,071 150,217 +0,146 0,0213
5 Rp 5 150,651 150,661 +0,010 0,0001
6 Al 149,811 149,918 +0,107 0,0115
7 A8 150,565 150,557 -0,008 0,0001
8 Rp9 150,535 150,532 -0,003 0,0000
9 Rp 10 148,473 148,499 +0,026 0,0007
10 Rp 12 146,962 146,937 -0,025 0,0006
11 Rp 13 147,671 147,657 -0,014 0,0002
12 Rp 14 145,967 145,959 -0,008 0,0001
13 A9 144,368 144,379 +0,011 0,0001
14 Rp 15 144,370 144,341 -0,029 0,0008
15 Rp 16 143,319 143,325 +0,006 0,0000
16 Rp 17 141,269 141,284 +0,015 0,0002
17 A 10 139,009 139,001 -0,008 0,0001
18 Rp 18 139,507 139,512 +0,005 0,0000
19 Rp 19 137,352 137,343 -0,009 0,0001
20 Rp 21 135,597 135,580 -0,017 0,0003
21 Rp 24 134,211 134,246 +0,035 0,0012
22 Rp 23 132,417 132,446 +0,029 0,0008
23 Rp 25 134,432 134,422 -0,010 0,0001
24 Rp 26 135,173 135,107 -0,066 0,0044
25 Rp 28 137,172 137,112 -0,060 0,0036
26 All 139,787 139,801 +0,014 0,0002
27 Rp 29 141,074 141,057 -0,017 0,0003
28 Rp 30 139,181 139,186 +0,005 0,0000
> -0,024 0,0922

Bukonani croctepexeHHs 0OazyBanmcs
Ha Mepexi System.net. Bona cknmamaetbes 3
aKTHMBHUX  IEPMaHEHTHUX  CTaHLIiH,  sKi
BUJAIOTh TIONPAaBKH B CHUCTEMi KOOPAWHAT
YCK-2000 3 BKa3iBKOIO TOYHOCTI pe3yJbTaTiB
BHMIPIOBaHHS.

CepBic Tpy CHPHUATIMBUX YMOBax [a€
MOXJIUBICTh MPOTATOM JIEKUIBKOX CEKYH]I
BU3HAYUTU MICHEPO3TAIlyBaHHS 3 TOYHICTIO
10-20 MM y mmani i 15-30 MM mo BHCOTI.
Amnanizyroud OTpuMaHi JaHi, OadyuMo, IO
uricte BUMipiB (2-#, 4-#, 6-u, 21-i, 24-i 1 25-
i) MaroTh OibII BimxwieHHsS — Bix 0,035 m
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no 0,210 m. Y namomy Bumangky me 21 %
BuMipiB. [loXo/KeHHS TakuxX BIIXWICHb —
HaJMIpHE  3aTiHEHHA, IO  CIPUYUHSE
3aTyXaHHs MPH MPSAMOMY TOIIUPEHHI CUTHAIY
yepe3 muctsa jaepeB. 47 % BumipiB — B
JOMYCTUMHX MEXKax, MMPOTe HE € iJIcaTbHIUMH

-0.150

JUIS  TOYHHX  TEOJIC3UYHHX  BUMIPIOBaHb
(BiaxuieHHst ctaHOBUTH 1-3 cm). I nume 32 %
BUMIpiB MatoTh BigxwieHHs 10 0,01 m [14].
Bigxunnenus npu BU3HAYECHHI
HOpPMaJIbHUX BHCOT perepiB 3a JIOMOMOTOI0
GNSS-npuiimaya HaBesieHO Ha puc. 1.

Puc. 1. BigxuseHHs npy BU3HAY€HHI HOPMAJIbHUX BUCOT pernepiB
3a gonomororo GNSS-npuiimaua (3rigHo 3 Tabm1. 2)

CepeTHbOKBAIPATUYHY MTOXUOKY OJJHOTO

BUMIpY JaHOTO psAaka OOYMCIUMO  3a
dbopmyroro beccens
P 0.0922
m = V=4 = A2 — 0058 u,
n—1 28—1
ne A — moxubKu, n — KUTbKICTh BUMIPIB.
['parnuni 3HAUEHHS MOXUOOK
APHE=3m=0,175 m.
Taki  pe3ynbTaTH  JAalOTh  LUTICHY
xapakTepucTuky  BukopuctanHs — GNSS-

TEXHOJIOTIM Ui BHU3HAYCHHS HOPMAaJIbHHUX
BUCOT IYHKTIB.

Bigkunemo «rpy0i» pe3ynbTaTH, OTpUMaHi
Ha Toukax A 13, Rp 4, A 1, Rp 26, Rp 28, ski
BUHUKIIM MIEPEBAXKHO B PE3YNbTATI HAIMIPHOTO
3ariHeHHsA. OTpuMaemMo rpadik BIIXWIEHb 13
cepenHim tperaom B 0,008 M (puc. 2).

B Imctpykuii 3  TomorpadiuHoro
saimanHs (m. 1.1.18) [20] 3a3naueno, 1o

cepe/iHi MOMUJIKY 3HIMaHHS penbedy BITHOCHO
HaMOIMKYNX TOYOK I'€OJE3UUYHOI OCHOBU HE
MaTh MEPEBHINYBAaTH 3a BHCOTOK: 1/4
MPUIHSTOI BUCOTH TIepepizy penbedy npu
KyTax Haxwiy a0 2 rpaj.; 1/3 npu kyrax
HAXWITy BiJ 2 Tpaj. 10 6 rpaj. s TUIaHiB
macmrra6is 1:5000, 1:2000 Ta no 10 rpan. ans
wiadiB Macmtabie 1:1000 ta 1:500; 1/3 npu
niepepisi penbedy vepes 0,5 M Ha mIaHax
macmtadiB 1:5000 ta 1:2000. V micosiit
MICIIEBOCT1 11l JIOMYCKHM  3OUIBIIYIOTBCS B
1,5 pa3a. Y paifoHax 3 KyTaMd HaxwWIy MOHAJ
6 rpax. mua mranHiB macmrabis 1:5000 Ta
1:2000 Ta Oinpme 10 rpaxg. s TUIaHIB
macmradis  1:1000 Ta 1:500 KigBKICTH
rOpU30HTAJICH Mae BIAMOBIAATH PI3HUII BUCOT,
10 BU3HAUEHa Ha MepernHax CXWIiB, a CepeH1

NOMWJIKM  BHCOT, sKI  BHM3HAYeHO  Ha
XapaKTEepHUX TOYKAaX penbedy, HE MaroTh
nepeBunlyBaTd  1/3  mpuiiHATOI ~ BHCOTH
nepepizy penbedy.
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Puc. 2. BigxuneHHst npyu BU3HAY€HHI HOPMAJIbHUX BUCOT PETIEpiB
3a goniomororo GNSS-npuiimaya (3a BUKIIIOUEHHAM IPyOUX TOMHIIOK )

[IpoTe Taki MOMHJIKK IOIYCTHMI JIMIIIE
JUTS TONOrpadigHOTO 3HIMAHHS 1 € 3aBEIIUKIMHU
JUIS  TPOBEICHHS  TOYHHUX  TEOJIC3HMYHHX
BUMiproBaHb. BpaxoBytoun Bumorn [HCTpyKIii
3 ronorpadiuroro 3uimanus [20], BepTukaibHy

TOYHICTH poboTH cepsicy [14] (mo 30 MM mo
BUCOTI),  pe3yiapTaTd  JOCTI[DKEHb  Ha
re0/IC3UYHOMY TIOJITOHI MarOTh IMO3UTHBHUMN
XapakTep — BCl 3HAUEHHS MICTITBHCS B
IPAHUYHO-IOMYCTUMHX Mexax (puc. 3).

TouHicTh npriaay B pexumi RTK (20 mm) Ta

Rp 7296
Rp 300,040 Rp 2
A1l 0,020+ i A8
0.010° '

A 10 Rp 15

Rp 17 Rp 16

Puc. 3. Kpyrosa giarpama BijoOpaskeHHsI BIIXMJICHb ITPY BU3HAYEHHI HOPMAJIbHUX BHCOT penepiB
3a qontomororo GNSS-npuiiMaua (3a BUKITIOYSHHSIM TPyOHUX MTOMHUJIIOK), M
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BucHoBkH. 3 MPOBEIEHHSIM 3eMETbHUX
pebopm B VYkpaini 3’sBUIAacS HEOOXITHICTH
MIPOBEACHHS Pi3HHUX reoae3nYHux 1
3eMJIEBIIOPSTHUX pOOIT. Peopranizaris
3eMEJIPHUX CTPYKTYPHHX OJIMHUIID BHUMAarae
YiTKOTO PO3MEKYyBaHHS, BUI'OTOBJICHHS
BIAMOBIMHOI  JOKyMeHTallii. ChOroaHiIIHIA
KaJacTp — I IHTerpoBaHi 0a3u [JaHUX,
iHdopmartiiiHi Ta reoiHdopmariiiHi TEXHOJIOT1],
nupoBi ENEKTPOHHI KapTH, aepodoTo- Ta
KOCMIiYHI 3HOMKH. BimomocTi, 1110 HagXoasThb
J0  eauHOi  0a3sM  JaHUX  BHOCSTHCH,
MePEBIPSAIOTHCH, CUCTEMAaTU3YIOThCS Ta
BIIOPSIIKOBYIOTBCSL 32 €JIWHAMHU TIpaBHIAMHU
KBaTihiKoBaHUMH (HaxiBIISIMH.

Ha CBOI'OJIHI Mamxe 60 %
3eMJICBIIOPSTHUX I1IPO3ALTIB TEXHIYHO
ocHamieHi GNSS-npuiiMauamu, CaMOTYKKH,
0e3 3alydeHHA BIANOBIAHMX (axiBUiB 3
T'COJIC3UIHHX CITY>KO, BUKOHYIOTh 3HIMaHHS. SIK
MpaBUJI0, TaKi TpwiIaad Oe3 CBiJOLTBA IMPO
MOBIPKY, OCHOBHI TEXHOJOTIYHI BHMOTH HE
JOTPUMYIOTBCS,  BIANOBIAHO ¥ TOYHICTh
3HIMaHHS MOXe OyTH pi3HOW0. SK mMmokazamu
JOCIIIKEHHS, BUKOPUCTAHHS GNSS-
TEXHOJIOTI  BHUMararoTh  KBaji(h)iKOBaHOTO
MiaX0Ay, OCOOMMBO TMPU BU3HAYEHHI BHUCOT
MTYHKTIB.

Buxopuctanus mepexeBoro RTK wmae
psa  mepeBar TMOPIBHIHO 3 TMOOAWHOKUMH
0a30BUMU CTAHILISIMU: OLJIBII BUCOKA TOYHICTD,

MpOCTOTA, €KOHOMIYHICTb, MIBHIKICTh
3HIMaHHS,  YHIBEPCAJIbHICTh,  MOXJIMBICTb
poOOTH mpakTUYHO B OyAb-aKid  TOUIll

Vkpainu. [laHOO MOTHBAIlI€I0 KEPYEThCA
nepeBakHa OUTBLIICTh IeofIe3UCTIB B YKpaiHi.
[Ipote ciix BHOKpEMHUTH OCHOBHI TEXHOJIOTTYHI
1 3aKOHO/IaBY1 «IIEPETIOHMY.

[To-mepmie, TOJOBHUM 3aKOHOJABYUM
JOKyYMEHTOM B Uil cdepi € IHCcTpykuis 3
TonorpaiuHOro 3HIMAaHHA Yy Macmradax
1:5000, 1:2000, 1:1000 Ta 1:500, ska mie 3
1999 p. B IHcTpykmii me He mporucana
MO>KJIMBICTh BUKOPUCTAHHS e
tormorpagiunoro  3uiMaHHs ~ GPS/GNSS-
texnosorii 3 RTK-nompaBkamu. 3rigHo 3

Haka3oMm Jlepxkreokanactpy Bin 24.11.2020 p.
Ne 500 pospobneno mpoektr Ilopsaky
tonorpadiuHoi 3iomMkn y macmradax 1:5000,
1:2000, 1:1000 Ta 1:500, mo 17.01.2022 p.
npuiiMaiucs MpOINOo3MLii Ta 3ayBaKEHHs M0
HbOro. HoBUII HOpPMAaTMBHUN IOKYMEHT Mae€
MICTUTH IOJIOKEHHSI I[0JI0 BUKOPUCTAHHS
HOBITHIX T€OAE3MYHUX, B TOMY YHCH 1
CYIyTHUKOBUX, TEXHOJIOT1H.

[lo-npyre, cmig  mam’satatu  TIpo
JOMYCTUMY TOYHICTh OTPUMAHUX JAHHUX.
I'eomerpist koH(DIrypawii CynmyTHHKIB IPH TaKii
KUTBKOCTI CYNYTHHKIB Yy 30HI BUAMMOCTI (Y
HamoMy BHMaakKy 8-14) mnpakTU4HO HE
BIUIMBA€ Ha IUIAHOBE IOJIOKEHHS TOYOK, ajie
Ma€ CyTTEBHH BIUIMB HAa TOYHICTh BU3HAUYCHHS
HOPMaJIbHUX BHUCOT. ToMy Ha CbhOTOJHI
OCHOBHHUM HANTOYHIIINM METOI0M
3HAaXO/PKEHHSI BUCOT IYHKTIB € I'€OMETpUYHE
HiBEJIIOBAHHSI.

ITo-Tpere, HeOOXiIHO JOTPUMYBATHCS
IHCTPYKTUBHUX pexoMeHaamin 10710
tornorpadiyHoro 3HiIMaHHS Ha 3a0ymoBaHii
teputopii. [IpoBeneni qocimiKeHHs TToKa3alu,
o npu 3HiMaHHI GNSS-npuiiMauaMu MOXyTh
BUHUKATH SIBUTIIA 0araTonpoMeHeBOTro
HOUIUPEHHS Ta 3aTIHEHHS. Komu
0araTonmpoMEeHEBUN CUTHAJI B1IOWMBAETHCS BiJ
1HII0T OyAiBIII UM 00’ €KTa, TPAEKTOPIS MPSIMOTO
HUIAXy MO)XKE€ OyTHM IIUIBHO 3aTIHEHOK 1
npuiiMad  MOXE  BIACTEXYBaTH  TIJIbKU
OaraTonpoMeHeBl curHaiau. ToMmy HalOUIbII
JOLITBHUM BUKOPUCTAHHSAM npu
TonorpaiyHOMY 3HIMAaHHI Yy HAcEJICHOMY
NYHKTI € 3MilIaHUi MEeTOJ| 3 BUKOPUCTAHHSIM
taxeomeTpa 1 GNSS-npuiimaya.

3Bakaroud Ha Te, IO BXE Y
HanOIMKIOMY MailOyTHEOMY METOAUN
re0JIE3UYHOTO 3HIMaHHS OynyThb
yIIOCKOHAJIIOBATHCS, 3MIHIOBATUMEThCS  abo
JIOTIOBHIOBAaTUMEThCS HOpPMAaTHUBHO-
IHCTpyKTMBHa 0aza, TO ¥  mojabuI
JOCITIJUKeHHsT ~ OyAyTb  CHOpsIMOBaHi  Ha
e(eKTUBHICTb BUKOPHUCTAHHS PI3HUX METOJIIB
TomorpadiyHOro 3HIMAHHS.
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