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UepHiriBCbknii gepXXaBHWiA IHCTUTYT EKOHOMIKM | ynpaBiHHSA

AJOCNIOXKEHHA MOXMBOK Br/iMBY 3OBHILLUHBOIO CEPEAOBULLA
HA TOYHICTb NMIAHOBNX KOOPANHAT
MPW GNSS-CMNOCTEPEXEHHAX Y MIBHIYHOMY PETOHI

Bctyn

Ha cbOrogHilwHi AeHb NO3ULIOHYBaHHS (BM3HAYEHHS KOOPAWHAT) 3 BUKOPUC-
TaHHAM CYNYTHUKOBMX TEXHONOrIi 3aliMae K/uUoBI MiCUA Yy BUPILLEHHI NpakTUYHUX
3aBfaHb AisIbHOCTI MAVHK: NPU CiNbCbKOrocnogapcbknx poboTtax poboTax, y BiiCh-
KoBili cchepi, BegeHHi INC, kagacTpoBux i reogesnyHux 3imomkax Ta iH. OnpautoBaHHs
GNSS—gaHnx € OgHUM 3 TO/IOBHMX KPOKIB A0 TOYHOrO BU3HAYEHHSA NPOCTOPOBUX KO-
opAnHaT TOYOK Ha NoBepXHi 3eMi.

B [MiBHiYHOMY perioHi YkpaiHn 6yno npoBeAeHO ekcrnepumeHTasibHi GNSS—
CMOCTEPEXEHHA Ha NMyHKTax [epXaBHOi reogesnyHoi mepexi (4MM) 3 meTow gochni-
[PKEHHS1 TOYHOCTI reo4e3nyHmX Ta 3eMesIbHO-KagacTpoBuX poobiT [7].

AHani3 oCTaHHIX AoCNiMKeHb | Ny6ikayii

Ha TOYHICTb BUKOHaHHSA CYNyTHWKOBUX CMOCTEPEXeHb BNavMBae 6arato hak-
TOPIB, BM/IMB SIKUX B&XKO OLHUTU B KOMMJIEKCI (3aKPUTICTb FOPWU3OHTY, TPUBAJICTb
CrnocTepexeHb, XapakTepucTuku npunagy, BnaveB reoOMeTpUMYHOro haktopy posraiuy-
BaHHA CYNyTHMKIB Ha He6oCxuni, baraToWwAsaxoBicTb Towo) [1, 2, 3, 8]. Tomy aeTasb-
HWIN aHani3 Ta BUBYEHHS X BM/IMBY Ha pe3y/ibTaTu CYNyTHUKOBUX CMOCTEPEXEHb MA€E
BaXX/IMBE 3HAYEHHA [5, 6].

Buknag ocHOBHOro matepiany

BnvB 30BHILLIHLOIO cepeaoBULLla Ha pe3ynbTaTh CynyTHUKOBUX BUMIpIB Mpo-
SABNSETLCA K Yepe3 3MiHU Yacy NPOXOMKEHHSA pagiocurHanie Bif CynyTHMKa 40 NpUid-
Maua, Tak i Yyepe3 BUHUKHEHHS 6araToLNsXoBOCTi, 3yMOBMEHOI BigOUTTAM 3ragaHunx
pagiocurHanis Big TUX UM IHLIMX MOBEPXOHD, LLIO Big6MBalOTh, po3TalloBaHNX B 6e3no-
cepeaHin 6An3bKOCTI Bifg npuitMada. Hacnigkom Takoro BN/MBY € NOMW/IKW B 3HAYEH-
HSIX BUMIpHOBaHUX BigCTaHel, HEXTYBaTU AKMU HE MOXHaA.

PagjocurHan 6inbluy YacTMHY CBOrO LUASXY MPOXOAUTL Y BakyyMi, Ae He npo-
ABNSIETbCS BNANB (DAKTOPIB 3a3Ha4YEHMX BULLLE.

B pesynbTaTti B3aeMOZil YCiX UUX YMHHWKIB BMHUKAE pPe3y/bTYHUUA CUrHan,
SIKMA Hece B COOI AeLo BUKPUBAEHY iHhOpMaLito NpO BE/IMYNHY BUMIPHOBAHOI BigcTaHi
Ta KoopAMHaTK TOYOK Ha MicLeBocCTi [4].

MpocTopoBe MOMOXEHHA GyAb-AKOI TOYKM B [ekapToBiii cucTemi KoopauHat
BUINIAAE Tak:

R(t,) = X(),Y(t), 2t ) k=1,...m, (1.1)

ge X,Y,Z — npocTopoBi NPSIMOKYTHI KoopAuHaTtH, t, - MOMEHTW criocTepe-
XeHb (OKpeMi Cecii, AHI, TVXHI TOLLO), M - Ki/IbKICTb KOOPAMHATHUX BU3HAYEHD.

B OCHOBI X BU3Ha4YeHb KOOPAMHAT TOHYOK MICLLeBOCTI N0 HaBirauinHUX CynyTHU-
KiB NeXxunTb reogesnyHa nobygosa Tpunarepadii. Tak gk ua nodbynosa po3rniagacTbes
B MPOCTOpPOBIii cuctemi koopguHat X,Y,Z , TO BOHa NpeacTas/sie co600 NpOCTOPOBY



Tpunartepaduito. Mpu LUbOMY KOOpPAMHATU CYMYTHUKIB, AKi 6epyTb yyacTb Yy Nobyaosi,
BigOMi 3a ix ethemepngammu. CxemaTnyHO Ha puc.l nokasaHo BM3HAYEHHS KOOPAUHAT

TOYOK Ha MiCLLeBOCTiI.
zh

Puc.1l. BusHayeHHs KOOpAMHAT TOYKU Ha MiCLLeBOCTi
Y Tpunatepadii MatoTb 6YTW BUMIPSIHI BiACTaHi Bif BM3Ha4YyBaHOT TOUKM A0 CY-
NYTHWUKIB, /151 BUPILLEHHS 3aBAaHHA SIKMX NOTPIOHO HE MeHLWe YOTUPbOX. [ 3piBHIO-
BaHHA reofe3nyHnx NpoCTOpPOBMX MNOOYA0B Tpuaatepauii napameTpuyHUM Cnoco6om
CKNafalTbCs PIBHAHHSA 3B'A3KY BUMIPSHUX (S) i BU3HadyBaHux (Xp, Yp, Zp) napameT-

piB:
Sp = (X =X, + (Y =Y, +(Z,-Z,), 1.2)

ae S - BUMipsiHa Bigganb Big i -ro cynyTHuka go Touku P, X,,Y,Z - npocTo-

POBI KOOPAWHATM LbOTO CYNyTHWKa; X ,Y,,Z - NPOCTOPOBI KOOPANHATMN TOUKM P.
AHaUONYHi PIBHAHHA CKNAfalTbCA Ha iHWI CYNYTHUKU, TOMY Ki/IbKICTb Takux
PiBHSAHb Ma€ [OPIBHIOBATW YMCY CYNYTHUKIB, AKi «BUAHO» 3 ToukK P. Biggans S, Bu-
3HaYa€eTbCA Ha OCHOBI hopMyNn:
Sp =¢(r, —AT,) =D, —c-AT,, (1.3)

Ae C - BijoMa WBWAKICTb NOLUMPEHHS pajioHasirauiiHoro curHany, z,, - Bu-
MipsSiHWIA NpuUiiMayem yac NPOXOMKEHHS CUrHany, AT, - nonpaeka roguHHuka npuiva-
ya B Touui P, D, - nceBaoBigaasb.

BumipsiHa nceBaoBigfanb MICTUTb CUCTEMATUYHI MOXUOKM, TOMY BPaxoBYHTb
ix y Burnsgi nonpasok 6D, y nceefosigaani. [ns BuMipsHUX NcesaoBiAaanei pis-

HAHHA (1.2) 3anMwemMo y BUrnsgj:
Dy = (X, = X,)? + (%, =Y, ) +(Z — Z,)? +CAT, + D, (1.4)

MpocTopoBa Tpunartepauis sABAse o600 06epHeHY NPOCTOPOBY AiHilHY 3aci-
UKy, B sIKili 3aMICTb BUXiAHUX «TBEPAMX>» MYHKTIB TpaAMUINHOT NOOYA0BM HA MICLLEBOCTI
BMKOPUCTOBYIOTLCSA CYMYTHUKWN, KOOPAMHATU SIKUX BU3HAYEHI 3a edpemepugHuMu fa-
HUMW pajjioHaBiraliiiHoro NoBigOMMEHHS.

Moxnbkn 064YMCIeHHST NCeEBAOBIAAANEN BNNBAKOTL HA TOUYHICTb OTPUMYBaHUX
KoopAvHaT, 30KpemMa i Ha naaHoBI KoopauHaTH.



B Tab6n1.1 HaBefeHO BiAXWNEHHS OLIHOK NAaHOBMX KoopAMHaT 6a30BUX CTaH-
Lisix «m.YepHiriB», «M.Kopon», «M.Mpunykn», gaHi 3 SIKUX BUKOPUCTOBYBA/ICb B 06-
po6Lji Npy BMKOHaHHI CMOCTEPEXeHb B pamkax nposefeHH GNSS-kamnaHii y MiBHiY-

HOMY perioHi YKpaiHu.
Tabnuus 1

3MiHN BigXMNEHHS OLIHOK M/1aHOBMX KOOPAMHAT Bif eTa/IoHY Ha 6a30BUX CTaHLisAX
3a pe3y/sibTaTamu nonepeaHbLoi 06po6kn GNSS-cnoctepexeHb

r iK BiAXW/1IEHHS OLIIHOK M1aHOBUX K nHar Big eT H
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B Ta6n.2 HaBefeHO 3MiHW NIaHOBUX KOOPAWMHAT Ha POBEPHUX CTaHUiaX - of-
HOMMeHHNX nyHkTax ArM - «Kpotu», «XKoBTHeBe», «KepbyToBKa», «[JaHeBka», «[0-
NnoBeHbKM» Ta «Kopon».

Tabnuus 2

3MiHM BiAXWUIEHHS OLiHOK NS1IaHOBUX KOOPAMHAT Bif, eTa/IoHY Ha POBEPHMX CTaHL,isIX
3a pesynbTataMu nonepeaHboi 06po6kn GNSS-cnocTepexeHb

Plan deviations -PRYL22880.11
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Ha nepmaHeHTHNX 6a30BMX CTaHL|iSIX HaBeAEHI pe3ynbTatn 4060BUX CNOCTe-
pexeHb (Tabn.l), a Ha poBepHMX — ABOrOAUHHUX (Tab.2). 3ayBaXnMo, WO Ha MyHK-
Tax cnoctepexeHb «KepbyToBka», «)KOBTHeBe» Ta «Kopon» OTpuMaHi pesynbtaTu
cBiguaTb NPO MeBHi NOXMOKK, MOB’A3aHI, Ha Halwy AYMKY, 3 MiCL,epo3TallyBaHHSIM ca-
MUX NyHKTiB AIM (puc.3(6)).
e R .

a) 6)
Puc.3. PostawyBaHHsa GNSS-npuiimadiB Ha nyHkTax AI'M
a) Ha NyHKTi «Kopon»;

6) Ha NYHKTI «C0N10BEHBKU».

K BUAHO 3 prc.3(a) NYHKT cnocTepexeHHs «Kopon» po3TalloBaHuii y 3milla-
HOMY fiCi | Ma€e 30BHILLHIA 3HaK — MeTanieBuUii curHan BUCOTO Malbke 24M. Bucota
aepes cknagana 20 M, a MiHiMasibHa BigAasnb A0 HUX Bif, NYHKTY CNOCTEPEXEeHHA —
8 m.

Ha nyHKTi «"onoBeHbkn»( puc.3(6)) ropu3oHT 6YB «UUCTUM», 38 BUHATKOM MO-
O[VHOKOTO AepeBa Ha Bigaasni 30m Big npuiimava.

BuncHoBKuM

B pe3ynbTati BUKOHaHUX POBIT MOXHa 3p0OUTU BUCHOBOK, LLIO HA NYHKTax, AKi
PO3MILLEHHI Ha BiAKPUTOMY FOPU30OHTI BMIMB 30BHILUHLOIO cepefoBullla € MEHLUUM,
HDX Ha MyHKTax nobnusy nepewkof. 3 Orisagy Ha TPUBAJIICTL CMNOCTEPEXEHb, Aka
cknagana no 2 rof Ha poBepHUX MyHKTax CnocTepexeHb Ta A060BUX CNOCTEPEXEHHb
Ha 6as30BUX CTaHUIX, MOXHa KOHCTaTyBaTu, LWO A0S 3MEHLIEeHHA MNOXuOOoK,
MoB’'sAi3aHMX 3  BIMJ/IMBOM  30BHILWIHLOTO  cepefoBulla Ha TOYHICTb  GNSS-
Mo3ULOHYBaHHSA, Ha AYMKY aBTOpiB, € BMUGIp reorpacdiyHOro postallyBaHHA MYHKTIB
cnocTepexeHb, HabifbLL CNPUATIMBMX NEPIoAiB CNOCTEpPeXeHb Ha OCHOBI iH(hopMma-



Uil Npo po3TallyBaHHA CYNYTHWKIB, WO MICTUTLCS B a/ibMaHaci Ha BigMnoBigHWIA MoO-
MEHT Yacy, a TakoX 3HaHHS HAaB/IMKEHNX KOOPAMHAT Ha NYHKTI CMOCTEPEXEHHS.
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WCCNEAOBAHWA NOrPELIHOCTEN BNNAHUA BHELIHEW CPEAbI
HA TOYHOCTb INJIAHOBbLIX KOOPONHAT
MPN GNSS-HABHOAEHNA B CEBEPHOM PEIMMOHE

Tepewyk A.N., Huctopsak N.A.

B cratbe npoaHanusnpoBaHbl GNSS-HabnoaeHnsa NoslydeHHble B paMkax npose-
AeHus nepsoii GNSS-kamnaHun B CeBepHOM pervmoHe YkpauHbl. PaccmoTpeHbl no-
FPELUHOCTM BAWAHWA BHELLHel cpefpbl Ha OTK/IOHEHWE OLEHOK M/1aHOBbIX KOOpPAUHAT
OT 3Tas10Ha

ERRORS OF THE ENVIRONMENTAL INFLUENCE
ON THE COORDINATES ACCURACY
AT GNSS-OBSERVATIONS IN THE NORTH REGION

Tereshchuk O., Nystoriak I.
In the article analyzes the GNSS-observations obtained in the framework of first

GNSS-campaign in the North of Ukraine. Considered the impact of environmental er-
rors on estimates of planned deviation from the benchmark coordinate.



