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Anomauyia. Hagedeno pesynrbmamu eKCnepuMeHmaibHOi nepesipku moyHOCmi GU3HAYEHHS
HopManbhux eucom 3a donomoeoro osouacmomuux GNSS—npuiimauie y RTK pescumi na ocnosi
CMIUKOI MepexCi HIBeNIPHUX NYHKMIB, AKI PO3MAUOBAHI HA 2e00e3UYHOM) OO0CHIOHOMY NONICOHI
Ilonmascwroi epagimempuunoi obocepsamopii. Jocnioxceno ymosu eghexmusHoco GUKOPUCMANHA
CYNYMHUKOBUX 2e00e3UdHUX nputimadie. Biomiueno, wo Ha cbo2oOHi 6 YKpaini nemac 4uHHO20
HOPMAMUBHO-IHCMPYKMUBHO20 OOKYMEHMY, AKUL MICMUmMb NOJIONCEHHS WO000 BUKOPUCMAHHSA
HOBIMHIX 200e3UYHUX MEeXHONO02TIL.

Kniouosi cnoea: GNSS-npuiimau, nieenipna mepesica, nepmanenmui  GNSS—cmanyii,
KOOPOUHAMHI NONPABKU, 2e0MeMpPUdHe HIBeNI08AHHS, 200e3UtHA MOYHICIb.

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. TexHomnoriyHa eBoMIOIS B
reoIec3UYHOMY BUPOOHHUIITBI TpHU3BENA 0
HMIMPOKHUX MOJKJIMBOCTEH BUKOHAHHS
PI3HOMAaHITHHX 1H)XXEHEPHO-TEXHIYHUX POOIT.
Binpmiicte reoae3swdHux poOIT MOB’sA3aHI 3
BHU3HAUEHHSM KOOpPAMHAT TOYOK Ha MICLEBOCTI
y TEBHIH CHCTeMI KOOpAMHAT 3 MOJAIbIIUM
TpanchopMyBaHHAM iX y [lepkaBHY reose3ny-
Hy  pedepeHHy  cuUCTeMy  KOOpAMHAT
YCK-2000, ockinbku 00poOka maTepialiB
3MOMOK MpU BUKOHAHHI POOIT 13 3eMJIEyCTPOIO
3MIACHIOETBCS caMe B Il CHCTEMi KOOPIHHAT
a00 B MICIEBIM CHCTEMI KOOpPJWHAT, SKa
OJTHO3HAYHO 3B’s3aHA 13 CUCTEMOIO KOOPAUHAT
YCK-2000. BuznaueHHs aOCOIIOTHUX KOOPIMHAT
TOUYOK MO>KHA BUKOHATHU pI3HUMU
TEXHOJOTTYHUMHU 3ac0o0aMu, MOCSTAloYu IMPHU
IbOMY JOCTaTHBOi TouHOCTi. IIpoTe, yacto
CyyaCHE TIOKOJIHHSI T€0/Ie3UCTIB, HEXTYIOUH
HOPMaTHBHO-3aKOHOJJAaBYUM HiATPYHTSIM,
BUKOPUCTOBYE Cy4YacHi T'€0/Ie3UYHI TEXHOJOTI1
3 TOPYUICHHSAM  KOHTPOJIBHUX  3aXOJiB.
Hanmpukman, 3rigmo 3 [1], mim dac
BUKOPUCTAHHS CYMYTHHUKOBHUX TI'€0JE3MYHHX
GNSS-nipmiimauiB 11 BH3HAYEH-HS TOYOK
3HIMaJIbHOL OCHOBU Ta 3HOMKH
TEOMPOCTOPOBUX OO EKTIB 13 3aCTOCYBaHHSIM
texnosorii RTK HeoOximHO mepeBipaTH
nudepeHItiiHe 1moje KOOPAMHATHUX MOMPABOK,
aki 3amaoTbess Mepexxamu GNSS. Toorto,
BUKOHYIOYM  T€O/Je3MYHy  3HOMKY  3a
nornomororo  GNSS-npwuitmauiB, Tpeba 3HATH
npo  HWMOBIPHICTb  BHUHUKHEHHS  TpyOHX
BIIXWIEHb depe3 psald (akTopiB: MOXHOKH
edemepus Ta yacy, reoMerpis KoHGIryparii
CYIyTHHUKIB, 0araTonpoMeHeBe MOLIMPEHHS,
BILTUB i0HOC(hepu Ta Tponochepu Toro [2].

AHaJ3  OCTaHHIX  JOCTiZKeHb i
nyoaikauniii.  [locmimkeHHSIMH  PO3BHUTKY
r100aNbHUX ~ HABIralifHUX  CYNMyTHUKOBUX

CUCTEM, TEXHOJIOTiH CyMyTHHUKOBOI HaBirarii
3aiiManiics 6araTo BITYM3HSIHUX Ta 3apyO1KHUX
HAYKOBIIB, TakuX ik I'peii [xum, J[x. Pozenay,
B. B [lux, H. Xowmcki, I'. P.I'pomoB,
1O. A. ConogiioB, A.I. I'yces, B.I'onmtomn,

GNSS—stations, coordinate

I. 3a6apa [3], A.H. Bigar, B. O. JliTuHCHKNMi
[4], L B.Kamuuuu, C.TI.CaBuyk [5],
JOCTIDKEHHSMH CY4acHOi TEOJWHAMIKH B
VYkpaiHi, y TOMy YuCiai W BEpTUKAJIbHOI, —
K. P. Tpersik [6], B. I'. IlaBnuk [7] Ta iH.
BuzHayeHHsi MeTm Ta 3aBJaHHS
nocaimxenHsi. Ha ocHOBI cTilikoi Mepexi
HiBEJIIPHUX MTyHKTIB HEOOX11HO BUSBUTH BILUIUB

daktopiB Ha TOYHICTh BU3HAUYCHHS
HOpMasibHuX  BuUcoT y RTK  pexwumi,
IpoaHaji3yBaTu €PEeKTUBHICTh BUKOPUCTAHHS
CYITyTHUKOBUX  TEOJIE3UYHUX  NpUiMadiB
GNSS.

OCHOBHA YacTHHA  JOCTiIKeHHS.
l'eomesnuna Ta  kaprorpadiyHa  OCHOBa

JlepaBHOTO 3€MEJIbHOTO KaJIacTpy € €IMHOI0
s (popMyBaHHS Ta BEIACHHSI MICTOOYIiBHOTO
KaJacTpy Ta KaJacTpiB IHIIMX MPHUPOTHHUX
pecypciB. Tomy OfHIEIO 3 HEOOXITHUX YMOB
JUIS SIKICHOTO BEICHHSI 3MEJIbHOTO KaJlacTpy €
HamoBHeHHs  0a3  JaHWUX  TOYHUMH 1
JIOCTOBIPHUMHM T€0AC3NIHUMU JaHUMHU [8].

[Ilo6 3milicHUTH MIHCHO SAKICHY Ta
MaKCUMaJbHO TOYHY T€0/Ie3UYHy 3HOMKY
HeoOXiHO, 100 BOHA BUKOHYBaJacs 3
BUKOPHUCTAHHIM HQIIMHUX 1HCTPYMEHTIB, SIKi
IPOMILIM TepEeBIpKY Ha SKICTh 1 JOCTOBIPHICTb.
[lpuyomy, I1HCTpYMEHTH [UIi BUKOHAHHSA
noAiOHUX pOOIT MOBHHHI MPOWTH HE TPOCTO
HepeBipKy, a JepKaBHy aTecTamilo 3
MOJAJBIION0 IOPIYHOI0 NepearecTamniero. Cam
npoiiec 3MOMKH Mae OyTH TPOBEACHUH 3a BciMa
reofiec3UYHUMH  TNpaBWJIaMM 1 32 IEBHUM
QITOPUTMOM.

GNSS-rtexnomnoriss 3WOMKHM  3HainuIa
IIMPOKE 3aCTOCYBaHHS B Teojie3ii, MICbKOMY 1
3eMENIbHOMY KaJacTpi, NpH IHBEHTapu3alii
3eMenb, OyJIBHHUITBI IHXKEHEPHUX CIOPYA, Y
reosorii Tomo [9, 10]. GNSS—npuiimaui mms
reozesii creriagbHO CTBOPEHI Ui TOYHOT'O
BHU3HAUEHHS KOOpPJMHAT TOYKOBHX 00 €KTIB
[11]. dnst CTBOpEHHS 1 PO3BUTKY ILJIAHOBO-

BHCOTHOTO OOTpYHTYBaHHSI, BUKOHAHHS
tonorpaiyHUX 3MOMOK yCiX MacmTadiB
3aCTOCOBYIOTBCSI JIBOYACTOTHI GNSS-
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npuiimMayi, K1 Jal0Th MOXJIHMBICTH MPAIIOBATH
Ha BEIUKUX BIJCTaHsIX Bix 0a30BOi cTaHIIl.
GNSS—npwmitmaui MaroTh MOKJIUBICTh
MPUIIOMYy CHTHATIB ACKUIBKOX CYMYTHHUKOBHUX
CHCTEM, 3MEHUIYIOTh 4Yac  pobotu i
MOKPAIIYIOTh SIKICTh 1 TOYHICTh BUMIPIOBAHb.

Jnst kopekiii GNSS—nanux Ha Teputopii
Ykpainu BUKOPUCTOBYIOTHCS METOaU
koperyBanHss DGPS 1 RTK 3 HazemMHux
0a30BuXx craHmii. JludepeHmianbHUN peXuM
DGPS 3abesneuye nenuMeTpoBy TOYHICTh
(1-3M) BH3HAYeHHs  MiCIEPO3TAIyBaHHS
00’exty [12]. Lle#t MeTo € TOCTAaTHRO MPOCTHM
1 eKOHOMIYHUM, OCKUIbKH B  poOOTi
3aCTOCOBYIOTHCSl OJHOYACTOTHI aHTeHHW. s
BHCOKOTOYHOI ~ KOOpJWHAII  3HAaXO/KECHHS
IUIAHOBUX  KOOPAMHAT 1 BHUCOT  TOYOK
TororpadiuHoi TOBEPXHI 13 CAHTUMETPOBOIO
TOYHICTIO BHKOPUCTOBYeThCsa pexum RTK.
Jns poGotu B [JaHOMY pexuMi HEOOXiTH1
JIBOYACTOTHI AQHTEHM, SKI Jal0Th MOXKJIMBICTh
KapTorpadyBaHHs  AUISHOK  TepuTopii 3
re0JIC3UYHOI0 TOYHICTIO Ha BCil TepuTOpii
nokputTs Mepexi RTK.

GNSS-npmitmaui 3 RTK - B njamiid
KOMILIEKTaIli{ npUIaau OCHAIIYIOThCS
npuiiManbHO-TIepeiaBaIbHUMU  pagio  abo
GSM-MonmemaMu, 10 JAlOTh MOXKIHBICTB
OTPUMYBATH KIHIIEBUN pe3ybTaT BUMIPIOBaHb
1 OIIHKY TOYHOCTI Oe3mocepenHbO B MOML y
pexumi  peambHoro  uacy (RTK) 13
CAaHTUMETPOBOIO TOYHICTIO B MEPEXKi MOCTIHHO
nirounx pedepeHiHux GNSS-cranmiit [13].
BBakaeTbesi, 10 OCHOBHMM  HEHOJIKOM
BukopuctanHsi RTK € Te, mo oTpuMaHHS
MOMPAaBOK Yy peabHOMY daci — e IJIaTHI

HOCJTYTH.

CBiTOBa  mNpaKkTHKa  BHKOPHUCTAHHS
aKTHBHUX NMEPMaHEHTHUX CTaHIIH movanacs 3
2000 p. [4]. Taxi pedepenuni craHmii
00’€IHYIOTBCS. Yy JIOKQJIbHY HAlllOHAJIbHY

Mepexy 1 mpaiorTh 1 peanmizamii RTK-
TexHonorii [5]. Y reome3nyHOMy CeHCi
aKTUBHa Mepexa pedepeHIIHUX CTaHLii €
MEPEKEIO 3TyIICHHS BiJ Mepexi

MEePMaHEHTHUX CTaHIIii, X04a i BIAPI3HIIOTHCS
CBOIMH byHKLIAMY, TOYHICTIO,
1H(PaCTPYKTYpPOIO.

B Vkpaini TexHonoriune obnajHaHHA Ta
OpOrpaMHUN  TPOAYKT Ui  3a0e3MeUeHHS
Bu3HaueHHs1 koopauHat y RTK pexumi € na
cydacHOMY piBHI. DyHKITIOHYIOTh TaKi Mepexi
aKTUBHUX  pedepeHIHUX  CTaHLiH,  sKi
nepenaroTh audepeHiiiai nompasku [14-19]:
System.net, Geoterrace, RTK HUB,
NGC.NET, UA-EUPOS/ZakPOS, CKH3VY
(tabm. 1). KoxHa 3 HHX BHKOPUCTOBYE
crieriagbHe TporpamHe 3a0esneueHHs (Qipm
Leica, Trimble, Topcon Ta HazemHi GNSS
cranuii. Mepexxa UA-EUPOS/ZakPOS Ta
System.net MOBHICTIO aBTOMAaTHU30BaHI.

VY TlonraBcebkiii 06macTi CTBOpeHi yci
HEOOXi/THI YMOBH JUIsi BU3HAYCHHSI KOOPIUHAT
y pexumi RTK. JlitoTh Tpu OKpeMHXx cepBich
JUIs Tiepefadl MOMpaBOK y pealbHOMY daci:
UA-EUPOS/ZakPOS, RTK HUB, System.net.
Cucrema RTK HUB 3a6e3neuye uinonodoBuit
noctyn 1o cepBicy RTK kopekuii Ta cupux
JTAHUX CYIyTHUKOBUX CIIOCTEPEKEHb.
[Ipononyrotbes Taki cepBicu: noctyn 24/7,
poboTa Bix mepexxeBoro pimenas RTK; pobora
BiJl HaHOMMXKYO1 cTaHIlii; poboTa Big 0OpaHOi
CTaHIII1; TOXBUJIMHHI TakeTH Aoctymy 10 RTK
[16]. Baprticth oaHi€l TOOUHU B PpPEXUMI
peansHoro yacy (RTK) 3anexxuts Big BuOpaHoi
nianuck 1 ckianae Bin 0,65 rpu g0 3,75 rpH.

Mepexxka EUPOS/ZakPOS  moBHicTIO
noOy/noBaHa 3a MPUHIUMIAMH Ta BUMOTaMU
EUPOS. BukopucroByeTbCsi amapaTtHe Ta
nporpamHe 3abe3nedeHHs ¢ipmu  Trimble.
Bapricth omHi€l XBHWIMHU CHOCTEPEKEHBb
0a30BHX Ta BIpTyaJIbHUX CTaHIIN
(moctobpobka) cranoButh 0,036 €, mo 3a
KypcoM, cTaHoBUTh 1,18 rpH. BapricTh oxnHiel
XBWJIMHH B pexxuMmi peanbHoro vacy (RTK) 3a
1xs 0,06 € mo 3a KypcoM NpHUOINU3HO
ctaHoBuTh 1,92 rpH. [18].
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Tabmus 1
[epenik ykpaiHChKUX Mepex nepmaHeHTHUX GNSS-cTanmiii
Ne Haspa mepesi Opranizanis Kinpkicte | 3amodyaTrkoBaHa,
3/m nyHktiB THCC piK
1. | System.net ITpAT «System Solutions», m. Kuis 110 2011
IncTuTyT reoaesii HamionaasHOTO
2. | Geoterrace YHIBEpCHUTETY «JIpBiBCHKa 82 2012
moJIiTexHika», M. JIbBIB
Komnanis «TNT-TPI»
3. | RTKHUB (mpencraBauureo  TOPCON B 52 2005
Ykpaini), M. JIHIIpO
HIIIT «HasiramiiiHo-reone3snyauii
4. | NGC.NET ueHtpy (odimiiiumii auiep dipmn 10 2010
Leica Geosystems, IlIBeiimapis),
M. XapKiB
Kommanis «ZakPOS» 173—-8
5. | UA-EUPOS/ZakpOs| (PeAcTasmutso  Trimble - B | Yipaii, 2009
Vkpaini), 3akapmarchbka  0OJI. 21 —3a
M. MykadeBo KOPJIOHOM
HanionanbHui LEHTp YIpaBIIiHHS
6. CKH3Y Ta  BHUNPOOYBaHb  KOCMIYHHX 10 2010
3aco0iB, M. KuiB

Mepexka System.net Hagae mociyru s
OyIb-sikoro criokuBada, sikuii mae GNSS-
npuiimay 3 MoxiuBicTiO npuiHATTS RTK
nonpaBok 3 InrepHery uepe3 GSM / GPRS
nigkmoueHHs. RTK nonpaBku nepegaroTses y
BUTJISIII CTAaHJAPTH30BAHUX IOBIJIOMJICHH B
pisaux ¢opmarax: RTCM v2.x, v3.x, Leica,
Leica 4G, CMR, NMEA i t. 1. 38’30k 3a
nporokosiom NTRIP (Networked Transport of
RTCM via Internet Protocol — Mepexesuii
npotokon nepenadyi RTCM uepe3 Intepher).
3apeecTpyBaTHCS B MEpeXi 1 MiAMHUCATUCS HA
MakeT TOCIyTr POOOTH B PEXHMI peaTbHOTO
yacy MOXKHAa uepe3 CHUCTeMY YIpaBIiHHSI
nocnyramu [14]. RTK — 6a3oBmii maker ams
poboTH, 10 BKIOYaE B cede (yHKIi poOOTH
BIJI OAMHOYHOI 0a30B01 cTaHIl — «nearesty Ta
MepexeBi pimeHHs — Automax, 1-Max, VRS.

Mepexxa  System.net Hamae  mporpamHe
3abe3neueHHss y Telegram 1 Viber, 3a
JIOTIOMOT 010 AKOI ~ MOXHa Ti3HATHUCH
KOOpAMHATU noTpiOHOi  craHuii abo

MOJMBUTUCH CTaH HAWOMIKYKMX J0 Hac.
Mepexa 6azoBux cranuii RTK sBruse
co00I0 TIEBHY KUIBKICTh TIOCTIHHO IIOYUX

GPS/GNSS-npuiimMadiB, peKOMEHIOBAHO MATH
MiHIMyM TUSTh 0a30BHX  CTaHIIN, fKi
00’€/IHYIOTh HAKOIMWYEH1 CYNMyTHUKOBI JaHi 1
dopmyrorh RTK mnompaBku s poBepis.
Bigcranp MDK CTaHIISIMH HE IIOBHHHA
nepeBuityBaTi 70 KM, pajilyc NEpPEeKpUTTs HE
ounbire 50 KM J11 TBOYACTOTHUX MTPUHMAYiB.
HocnimkeHHs TIPOBOIMIIUCS Ha
TeOJIC3UTHOMY TTOJIIrOH1 [TontaBchkoi
rpaBiMeTpu4HOi oOcepBatopii. Ha momironi
3aKJajieHa Mepexka penepiB pi3HOI IMTMOUHU 3
BlIOMUMH IMOKa3HUKAMU CTIHAKOCTI.
PosramryBannst GPS-cranmii Ha Tepuropii
reogesuynoro mnomirony (POLV) 3nagno
CIpOIIy€E 3aBIaHHS BH3HAYCHHS KITbKICHUX
XapaKTEPUCTHK 11 BEPTUKAIBHOT TUHAMIKH T
€0 JIOKATbHUX Ti1IPOTEPMIYHUX UYUHHUKIB.
Ha Bincrani 75 M Bing craHIiii 3HAXOTUTHCS
periep Al rmubuHOO 6 M, AKUH BiA3HAYAETHCS
BHUCOKOIO CTIHKICTIO BIPOJOBXK ycix 30 pokiB
CIOCTepEeXKEHb. Y JMHAMINl LBOTO 3HAKY
BIJICYTH1 TTOBUIBHI Ta ce30HHI pyxu [7]. Came
MaHuil penep BUOpPaHO SK BUXIAHUN mpu
BU3HAUCHHI XapaKTePUCTHK MOKITUBOT
BEPTUKAJIbHOI JUHAMIKM BCIX IHIIMX perepiB
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Ha reojie3nvyHOMy moiironi. KoopaunaTtu
MYHKTIB OyJ10 BU3HAYEHO KJIACHYHUM METOIOM —
T€OMETPHUYHUM HIBEIIOBAaHHSIM 32 JIOTIOMOTOIO
HiBenipy H-05. Ce3oHHI cnocTepexeHHs
3OIACHIOBAINCS TaKOX 3 TouHicTIO 10 0,05 MM.

BpaxoByroun  Cce30HHI JOUHAMIYHI ~ PYXU
(xBiTenp 2021 p.), ckoperoBaHi HOpMaJbHi
BHUCOTH MYHKTIB, 3T1IHO 3 SKUMH BUKOHYBaJll
MOJAIbIII JOCIKEeHHs (Ta0I. 2).

Tabmnis 2
[opiBHSHHS KOOPAWHAT, BU3HAYCHUX TPAIUIIITHIM METOIOM
1 B pe3yabTari 3HiMmanHss GNSS-npuiiMauem

Howmep HazBa Bucora,m | Cepennst Bucora, BusHadeHa | [loxuOka, A A2
psaka 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 S 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 Rp 9 150,535 150,532 -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 crnocrepexxeHHs 0Oa3yBajucs
Ha Mepexi System.net. Bona ckiiagaerscs 3
AKTUBHUX  TEPMAHCHTHHUX  CTaHIIHA,  sKi
BU/IAIOTh TONpPAaBKH B CHCTEMi KOOpAMHAT
YCK-2000 3 BKa3iBKOIO TOYHOCTI Pe3yJbTaTiB
BUMIpIOBaHHSI.

CepBic TIpu CIPUATIUBHX YMOBax A€
MOKJIMBICTh TMPOTSITOM JEKUTBKOX CEKYH]
BU3HAYUTH MICIIEPO3TAIIyBAaHHS 3 TOYHICTIO
10-20 mm y mrani 1 15-30 MM 1O BHCOTI.
AHami3yroud OTpUMaHi [aHi, Oayumo, 110
nricte BuUMIipiB (2-#, 4-in, 6-i, 21-id, 24-i i
25-11) MaroTh OuTeIi BigxuiaeHHS — Big 0,035 m
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g0 0,210 m. YV namomy Bumaaky ue 21 %
BuMipiB. [loXO/KEeHHS TakUX BiIXWUIEHb —
HaJMIpHE 3aTiHEHHS, 10 CIIPUYUHSIE
3aTyXaHHS MPH MPSMOMY TMOUIUPEHHI CUTHATY
yepe3 JsmcTs nepeB. 47 % BUMIpIB — B
JTOTMYCTUMHUX MeEXaX, MPOTe HE € 1ACaIbHUMHU

JUIS  TOYHMX  TEOJE3UYHMX  BUMIPIOBaHb
(BimxwineHHs ctaHOBUTH 1-3 cm). I e 32 %
BUMIpiB MaroTh BiaxuieHHs 10 0,01 m [14].
Bigxunenus npu BU3HAYECHHI
HOPMAJIBHUX BHUCOT peEMepiB 3a JOMOMOTOI0
GNSS-npuiimava HaBeneHO Ha puc. 1.
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Puc. 1. BigxuyieHHs mpu BU3HAYEHHI HOPMAJILHUX BUCOT PETIEpiB
3a qornomororo GNSS-npuiimaya (3rigHo 3 Tadm. 2)

CepenHbOKBaIpaTUYHY MOXUOKY OJHOTO
BUMIpY JaHOro psaka oO0YMCIMMO 32
dopmynoro beccens

m = /Z—Az = /@ = 0,058 M,
n—-1 28—1

ne A — moxubOku, N — KUTBKICTh BUMIPIB.

['pannuni 3HAYCHHS MOXHOOK
ATPame=3m=0 175 wm.

Taki  pe3ynbTaTH  JalOTh  LUTICHY
XapakTepucTuky  BukopuctanHs  GNSS-

TEXHOJOTIH s BHU3HAYCHHS HOPMAIBHHUX
BUCOT IYHKTIB.

Binxunemo «rpy0i» pe3ynbTaTti, OTpUMaHi
Ha Toukax A 13, Rp 4, A 1, Rp 26, Rp 28, sxi
BUHUKJIM [IEPEBAXKHO B pe3yJIbTaTi HAJIMIPHOTO
3arineHHs. OTpumaeMo rpadik BIIXWICHB i3
cepennim Tpenom B 0,008 M (puc. 2).

B Iuctpykuii 3  TomorpadiuHOro
3HiMaHHs (m. 1.1.18) [20] 3a3Haudeno, 1m0

CepeH1 MOMUJIKY 3HIMaHHS penbedy BIAHOCHO
HAWOIIKYNX TOYOK TEOJC3MYHOI OCHOBHU HE
MarOTh TEPEeBHINYBaTH 3a BHCOTOIO: 1/4
NPUAHATOI BUCOTH TIepepi3y penbedy Mpu
KyTax Haxwiy a0 2 rpan.; 1/3 mpu KyTtax
HaXWiy Bim 2 rpaia. mo 6 rpaa. Ans TUTaHIB
macmta6iB 1:5000, 1:2000 ta go 10 rpax. mist
miaHiB MacmTa6is 1:1000 ta 1:500; 1/3 mpu
nepepizi penbedy uepes 0,5 M Ha mMmIaHax
macmTabie 1:5000 Ta 1:2000. VY m;icosiit
MICIIEBOCTI Il JIOMYCKH 30UTBIIYIOTHCS B
1,5 paza. V paiioHax 3 KyTamMu HaxXuiy MOHAJ
6 rpan. gns mnaHiB macmrTabiB  1:5000 Ta
1:2000 Ta Oimeme 10 rpan. s UIAHIB
macmrabie  1:1000 Tta 1:500 KIUIBKICTB
TOPU30HTAJICH Ma€ BIAMIOBITATH PI3HUIII BUCOT,
10 BU3HAYCHA Ha TIepErnHaX CXMIIIB, a CEPE/IHI
IMOMHJIKH  BHCOT, SKI  BH3HAQYEHO  Ha
XapakTepHUX TOUYKaX penbedy, HE MaroTh
nepeBuilyBaTd  1/3  mpuiiHATOT  BHUCOTH

nepepizy penbedy.
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Puc. 2. BigxuneHHs npu BU3HAUYSHHI HOPMAJILHUX BHCOT PErepiB
3a gonomororo GNSS-npuiiMaya (3a BUKITIOYEHHSIM TPYOHX TTOMHUIIOK)

[IpoTe Taki NOMMJIKHM JOMYCTHMI JIMIIE
JUTSE TOTIOTpaivHOTO 3HIMAHHS 1 € 3aBEITUKUMU
JUIs  TPOBEICHHS  TOYHHUX  TIE0JIe3UYHUX
BUMIpIOBaHb. BpaxoBytoun Bumoru [HCTpyKIil
3 Tonorpadiunoro 3HimManHs [20], BepTHKAIBHY

TOYHICTh pobotu cepicy [14] (mo 30 MM mo
BUCOTI),  pe3yJbTaTH  JOCIH/DKEHb  Ha
r€0JIC3NYHOMY TOJIITOHI MalTh MO3WTUBHUN
XapakTep — BCi 3HAYEHHS MICTATHCS B
IPaHUYHO-JONYCTUMHX MeXax (puc. 3).

TOUHICTh npuiany B pexkuMi RTK (+ 20 mm) Ta

Rp 7296
Rp 300,040 Rp 2
Rp 29 0,030 Rp 5

All 0,020+ % A8
0,010° :

A 10 Rp 15
Rp 17 Rp 16

Puc. 3. Kpyrosa niarpama BijoOpakeHHs BIIXUJICHb PU BU3HAYEHH1 HOPMAJILHUX BUCOT perepinB
3a gonomororo GNSS-npuiiMaya (3a BUKIIOYEHHSM I'PyOHX ITOMHIIOK), M
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BucHoBkH. 3 TPOBEICHHIM 3€MENbHUX
pedopm B VYkpaini 3’sBuUIacs HEOOXiTHICTh
MPOBEJICHHS PI3HHUX reoe3UYHNX 1
3eMJICBIIOPATHUX  POOIT. Peopranizaris
3eMETbHUX CTPYKTYPHHX OJIMHUIIb BUMAarae
YITKOTO  PO3MEKYBaHHS, BUTOTOBJICHHS
BIMOBIIHOT  OKyMeHTallii. ChOroaHINIHIA
KagacTp — I€ IHTerpoBaHi 0a3W JaHMX,
iHpopManiiiHi Ta reoiHpOpMaIliifHi TEXHOJIOT 1,
mu(poBi eNeKTpoHHI KapTH, aepodoTo- Ta
KOCMIYHI 3HiOMKH. BigomocTi, 110 HaAXOIATH
JTo emuHoi  0a3W  JAHMX ~ BHOCSATHCH,
NepEeBIPAIOTHCS, CUCTEMAaTU3YIOThCS Ta
BIIOPSIIKOBYIOTBCSL 32 €IMHUMH TIPaBHIIAMU
KBaJTi()iKOBAaHUMH (PaxiBIIMH.

Ha CHOI'OJIHI Marxe 60 %
3eMJICBIIOPAIHUX  HiAPO3JIUIB  TEXHIYHO
ocHamieHi GNSS-npuiiMagamu, CaMOTYXKH,
0e3 3ajdydeHHs BIANOBIMHUX (axiBIiB 3
Te0JIE3NYHHX CITY>KO, BUKOHYIOTh 3HIMaHHS. Sk
NpaBUJIO, Taki MpwiIagun 0e3 CBIiJOLTBA IPO
MOBIPKY, OCHOBHI TEXHOJOIIYHI BUMOTH HE
JOTPUMYIOThCS,  BIIMNOBIAHO W  TOYHICTH
3HIMaHHS MOke OyTH pi3HOI0. SIK moka3zanu
JIOCIIIJDKEHHS, BUKOPHUCTAHHS GNSS-
TEXHOJIOT1  BHMararTh  KBadi)iKOBaHOTO
MiAX0My, OCOOJMBO TpU BHU3HAYEHHI BHUCOT
IYHKTIB.

Bukopucranus wmepexeBoro RTK wmae
psaa  mepeBar TOPIBHAHO 3 TOOAMHOKUMU
0a30BHMU CTAHIIISIMH: O1JIBIIT BUCOKA TOYHICTD,

MPOCTOTA, €KOHOMIYHICTb, IIBUIKICTh
3HIMaHHS,  YHIBEpCAJIbHICTb,  MOJXJIUBICTh
poOOTH MPaKTUYHO B  OynIb-sAKid  TOYII

Vkpaian. JlaHOIO MOTHBAIEID KEPYETHCS
nepeBakHa OUIBIIICTh T€0/IC3UCTIB B YKpaiHi.
[Ipore ciig BUOKPEMUTH OCHOBHI TEXHOJIOT19HI
1 3aKOHOJIaBY1 «IIEPETIOHM.

[lo-nepiie, TONOBHUM 3aKOHOJABYMM
JNOKyMEHTOM B Il chepi € IHcTpykuis 3
torniorpaiyHOro 3HIMaHHA y MacmTabax
1:5000, 1:2000, 1:1000 Ta 1:500, sxa aie 3
1999 p. B [Inucrpykuii me He nponucaHa
MOYIIUBICTh BUKOPUCTaHHS TUTst
tonorpadiunoro  3HimManHa  GPS/GNSS-
texnosorii 3 RTK-mompaBkamu. 3rigHo 3

HakazoM Jlepxreokanactpy Bin 24.11.2020 p.
Ne 500  pozpobrmeno  mpoekt  Ilopsiaky
tonorpadiunoi 3iomku y macmrabdax 1:5000,
1:2000, 1:1000 Ta 1:500, mo 17.01.2022 p.
npUiMalIuCs MPONO3MILIl Ta 3ayBaKE€HHsS 0
Hporo. HoBuil HOpMaTUBHHN JOKYMEHT Mae
MICTUTH TIOJOXEHHS II0A0 BUKOPUCTAHHSA
HOBITHIX TEOJE3WYHHUX, B TOMY 4YHCHI 1
CYITyTHUKOBHUX, TEXHOJIOT1H.

[To-npyre, cmim  mam’sTatTd  MpO
JOMYCTUMY TOYHICTb OTPUMAHMX JAaHUX.
I'eomerpist koHDiryparii cymy THUKIB IpH Takii
KUIBKOCTI CYNyTHHUKIB y 30HI BUAUMOCTI (y
HalloMy BHManky 8-14) mpakTUYHO He
BIUIMBA€ Ha IUIAHOBE IOJIOKEHHS TOYOK, alie
Ma€ CyTTEBHMH BIUIMB Ha TOYHICTh BU3HAYECHHS
HOPMaJIbHUX BHUCOT. TOMy Ha CBOrOJHI
OCHOBHHM HANTOYHIIINM METO/IOM
3HAXO/KEHHS BHCOT IIYHKTIB € I€OMETpHYHE
HiBEJIIOBaHHS.

[To-Tpere, HEOOXIAHO IOTPUMYBATHCA
IHCTPYKTUBHUX pEeKOMeH 1arii 010
torniorpadiuHoro 3HIMaHHA Ha 3a0ynoBaHii
teputopii. [IpoBeneHi qoCIiKeHHS MOKa3aly,
110 npu 3HiMaHH1 GNSS-npuiiMayamMu MOXyTh
BUHUKATH SIBUILA 6araTonpoMeHeBOro
HOLINPEHHS Ta 3aTiHEHHS. Komu
0araToNpOMEHEBHI CHTHAJ BiOMBAETHCS BiJ
1HI101 OY1iBJTI UM 00’ €KTa, TPAEKTOPIS MPSIMOTO
HUIIXy MOXKe OyTH IIUIbHO 3aTiHEHOK 1
npuiiMay  MoOXe  BIJACTEKYBaTH  TUIBKH
OararompoMeHeBi curHaiau. ToMmy HaWOUIBII
JOLTBHUM BUKOPUCTAHHSAM npu
TororpadgiyHOMy 3HIMaHHI y HaceJIeHOMY
MYyHKTI € 3MIIIAaHUH METOJ] 3 BUKOPHCTAHHSIM
taxeomeTpa 1 GNSS-npuiimaya.

3BakatouMd Ha Te, 10 BXKE Yy
HalOMKIOMY MaiOyTHHOMY METO/IH
re0JE3NYHOIO 3HIMaHHS OyayTh
yIOCKOHAIIIOBATUCS, 3MIHIOBaTUMETHCS 200
JIOTTIOBHIOBATHMETHCSI HOpPMATHUBHO-
IHCTpyKTMBHa  0a3a, TO W  MOJaNbIIi
JOCHiDKeHHsT ~ OyayTh  CIpsIMOBaHi  Ha
e(eKTUBHICTh BUKOPUCTAHHS PI3HUX METO/IIB
TonorpadiyHOTO 3HIMaHHSI.
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