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S, Horopcmi MNepBbi aTan aapodoTOCHEMOUHbIX paboT

rocyaapCTBEeHHbIA

yHuBepcuter Ha OCHOBe COoBpeMeHHbIX TEeXHOSIOrum u OGOpr,OBaHMFl 6ecnunoTHbIX CUCTEM

MoaroroBka Ha3eMHOro 060CHOBaHUS
OnosHaBaTesibHble 3HaKW WU KOHTPOSIbHbIE TOYKM
3aKpenifanMcb Ha MEeCTHOCTU U KOOPAUHUPOBANUCh C
ucronb3osaHnem obopyaosauma HCC mMetooom
CMYTHUKOBbIX HabnoAeHUIA

MpoLecc KOOpAMHUPOBAHUSA OMo3HaBaTeNbHOro 3Haka
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¥, 1Oropckmit OueHka BO3MOXHOCTU ucnosnb3osaHua metoga PPP B npoLlecce NpuBA3KM ONO3HAKOB

U sarer B paitoHax co CroXHbIMU hU3nKo-reorpacuyeckMMmn yCrnoBUAMH

Ncnonb3oBaHbl pe3ynbTathl FTHCC-HabnioaeHuin
Ha HenpepbIBHO OENCTBYIOLLEN reo1e3U4YEeCKON
CETU B COCTaBe [OEeCATU NMYHKTOB U 45 BEKTOpPOB

O6paboTke (haitnos 3TON CETU METOAOM
NO3ULMOHMPOBaAHUA BbICOKOU (CaHTUMETPOBOro
YPOBHS1) TOYHOCTU C UCMONb30BaHNEM
BO3MOXHOCTEMN CIyX0bl KOppeKLumn cepuca
Trimble GNSS Correction Services nossonuna
NOSYYUTb 3HAYEHUS NpUpaLLEeHnin KoopauHaT
BEKTOPHbIX 6230BbIX JINHUIA U UX CPEeAHUX
KBaapaTU4ECKNUX OTKITOHEHWUH.

TakXxe 3HayeHus npupaLLLeHUit KoopavHat
6a30BbIX IMHWUIA ObINN paccYUTaHb! MO ABOVHDLIM
¢da30BbIM pa3HOCTSAM B npoLecce o6paboTku ¢
ncnonb3osaHuem NO Topcon Tools.

yCnoBHble O603HAYeHUA

A HCXCA Hb & NYHKTD!

B onpecennensie nymre

Cesosue_nuain Cxema ucnonbsoBaHHou THCC-cetn 3




OueHka BO3MOXHOCTU ucnosnb3osaHua metoga PPP B npoLlecce NpuBA3KM ONO3HAKOB

W, lOropckuii
m ywaeporrer B PANOHaX CO CIOXHbIMU (OU3UKO-reorpadmyecKumm yCroBUAMM

0 TrimbleRTX Post-Processing 2 deespa

& Trimble.

& Trimble.

Post-Processing Service Based on RTX Technology
TrimbleRTX.com

CORRECTION SERVICES

Contributor: Alex _kaw@mail ru
Reference Narme: BAZA 5.230
Upload Date: O5/14/2023 05:52:57 UTC

Report Tirme Frame:

Start Time: 08f12/2023 D6:06:31 UTC Dear Customer.

End Tirme: OEf12/2023 09:57:41 UTC
Observation File Type(z): RIMEX
E:'f:;::f*“" File{s}: BAZA, 5. 250 Your uploaded file (kron.zip) was successfully processed
N-a e HMOCOG76e0148 HXNCG
Height : 0.000 m The processing result is a report which contains coordinates in ITRF2014 (reference epoch) and ITRFOS (current epoch). For
Referemnce: Bottorm of antenna maunt =

Recsiver Mame:
Coordinabe Systers:

TRIMBLE BD97D
ITRFZO14

tectonic plate corrections the plate EURASIA was used. As per your request, the tectonic plate was determined automatically by
the RTX-PP server based on the estimated latitude and longitude of the observation data

Tectonic Plabe: Eurasia (Auto-detected)
Tectonic Plabe MModal: MORVELSE
Processing Interval: 10 5
The report is attached to this e-mail in XML and PDF formats
Statistics
# Total Obs # Usable Obs | @ Usad Obs Percent
13ETL 1387 1387 100 This e-mail was generated automatically by TrimbleRTX com
Used Satellites
# Total 48
Satellites:
GPS: =02 G03 Go4 GO6 GOE Gl G122 Gid4 G15 G17 Gi18 G19 GZ1 G223 G224 G25 G27 G2E &31 G322
GLOMASS: RD4 ROS RO7 ROE RIS R1Z2 R13 Rid4 R15 R16 R20 RZ1 R22 RZ24
Galilea: ED3 EDS EO7 BOE BE0D E13 E15 E21 EZ4 E26 E27 E31 E34 E36
Processing Results
ITRF2014 at Epoch 2010.0 ITRF2014 at Epoch 2023.70 .
Comriinsts Voo z Gooriizste [Vaiue = Cnyx6a koppekuuu cepauca Trimble GNSS
X 254807 2.392 m 0.004 m x 254B072.135 m 0. D04 m
L 1751355920 m 3.004 m L3 A1751356.077 m 0. DDd m ] L] -
: N : w007 7350 Joooan Correction Services ans o6pabotku cainos,
Latitude G1° 05' 5. 5B993" N 3.004 Latitusde 617 05" 5.59447" N 0.D0d ™
- -
Lomngitude 34° 20" 6. 2B312" E 0.003 m Langituds 34° 30" 6.30151™ E 0003 m 0 ae a e e 0 e C 'O e
El. Height 120470 m 3.008 m El. Height 1Z0.471 m 0.DOE m n nyq MbIX H H np prBH n M TBy m M
-
Report Information reoae3nvyeckomn cetu
-
Trirmble RTH Solution 1D: 28711585
Solution Type: Static
Software Version : B.5.1.20156

Creation Date: 08/14/2023 05:53:45 UTC

Disclaimer 4

Trimible Navigation Umited does not guarantee svallability, rellability, and poerformance of the current ATE Post-Processing service and aocepts no
legal llzbility arising from, or conrected bo, the use of information on this doeoument or use of this servios.
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Wy Oropckuii

roCyAaPCTBEHHbIT CpaBsHeHune metona PPP ¢ meToaomM oTHOCUTESNbHbIX HabnioaeHun

YHMBEpPCUTET

npupaueHus KoopauHaT meTog PPP |npupawenmna koopanHar cratuueckuii metoa  |DX(m)  |DY(m)  |DH(m)
9823 414 -29418.619 -15.812 9823.401  -29418.598 15833 0013 -0021 0021 Ha OCHOBE PacCYUTAHHbIX KOOPAWUHAT NYHKTOB
4970.396 5887.381 74 4970 39 5887.379 7404  -0.006 0002  0.004
3192102  -27051.795 9.987 3192101  -27051.766 9994 0001 -0020 000y (X Yy Z) M NX CPpeaHUX KBagpaTUUECKUX
13721.297 11033.309 16.79 13721282  11033.298 16.76  0.015  0.011 0.03 ¥
29150.007  -43934.803 122 29149.976  -43934.781 12226 0031 -0.022  0.026 oTknOHeHW# (mX, mY, mZ), nony‘:eHHblx .
21573.709 6022.608 30.602 -21573.691 6022 609 30606 -0.018 -0001 -000a MeTOAOM PPP B mexayHapoaHou obuwesemHoMn
-206.01 3769.347 1.166 -206.014 3769.347 1164  0.004 0 0.002 . .
2180167  -16612.598 14.486 21801648  -16612.588 14481 o002 -001 oo00s CACTEME OTCHETa International Terrestrial
-16360.765 22252 886 -8.226 -16360.75 22252 87 8224 0015 o016 -0002 Reference Frame ITRF2014 (WGS-84),
14793 81 35306 8.411 14793793 35305.981 8431 -0.017 0.019  -0.02
13015.516 2366.824 25.799 -13015.503 2366.828 25825 0013 0004 0026 OMPEAENeHbl NpupalleHna KoopamHat 6a3osbix
3897.883 40451928 32 602 3897.882  40451.893 32587 0001 0035 0015 nuupii (dX, dY, dZ) u ux cpegHMxX
19326.593  -14516.184 3.611 1932657  -14516.171 3605  0.023 -0.013  0.006 o
31397123 35441227 46414 31397.093 35441212 46435 003 0015 -0021 KBaAPaTUUECKUX OTKNOHeHui (mdX, mdY, mdz)
10029 424 33187.966 16.978 10029.416  33187.947 16.999  -0.008  0.019  -0.021
11978256 12806.021 30.297 11978 246 12806.01 30.315 001 0011 -0.018
-26184.179 51671.504 7.586 26184157  51671.482 7607 -0.022  0.022 -0.021
1778294  -32939.176 17.388 1778289  -32939.145 17396  0.005 -0.031  -0.008
18691.693 5145.928 24.19 18691.673 5145.92 24.165 0.02 0008  0.025 dparmeHT Tabanubl aHannsa pasHocTen
34120403  -49822.184 438 34120369 49822162 4825 0034 -0.022  0.025 -
-16603.313 135.227 38.003 -16603.3 135.229 38.009 -0.013 -0.002  -0.006 npupauweHnn KoopanHat
4764 386 -2118.034 8.566 4764376  -2118.031 8.569 001 -0.003 -0.003

CpaBHMBANIUCb PA3HOCTU KOOPAMHAT A1 KaXKA0u 6a30BOM IMHMK, COINTACHO CXeMbl, NOJIly4eHHOU Npu obpaboTke aTnx xe
HabnoaeHnit B nporpammHom obecneueHnn Topcon Tools, ana chyyasa oTHOCUTENbHbIX HabalogeHUMN.

Mpun aHanun3e pasHoCcTEN NpUpaLL,EHUN KOOPAUHAT, BbinosiHEHHOM B Microsoft Excel, ana HenpepbiBHO geicTBylOWEN
FT'HCC-cetu, cxema KoTopowm 6bina npuseaeHa paHee, ANA KaXKA0M U3 IMHUM Bblin CpaBHEHbI NOKa3aTe/n, NoJly4YeHHble
MeTOA0M NO3ULMOHUPOBAHUA BbICOKO TOUHOCTU U CTaTUHECKUM.

MonHbi 06bem BbI6OPKKU cocTaBun 135 pasHocTeit npupaw,eHun KoopauHar.
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lOropckuii
rocyaapcTBeHHbIN
YHUBEPCUTET

gial

CpaBsHeHune metona PPP ¢ meToaomM oTHOCUTESNbHbIX HabnioaeHun
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mDX(m) mDY{m) W DH(m)

BennuunHbl pa3Hoc7ei7| ﬂpMpaI.l.I,EHVIﬁ KOOpAUHAT, NOJNYy4eHHbIX meTogaamMmum NO3ULNOHNPOBAHNA
BbICOKO TOYHOCTU U CTaTUYECKUX M3mepe|-mi7|

Pe3ynbraTbl OLEHKU
NoKasatesien Be/IMYUuH
pa3HOCTEN NpUpaLLEHUN
BEKTOPOB, NOJIy4EHHbIX
metogom PPP n metogom
CTaTUYECKUX U3MepeHun
FHCC-cetum.

CpegHue nonyyeHHble
3HaA4YeHUA pa3HOCTU
npupaw,eHnii KoopauHat

0.05 coctaBuau meHee 20 mm,
0.04 4YTO rOBOPUT O
. 3HauuTenbHou 6ansoctu u
- PaBHOTOUYHOCTHU
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® ABS{DX(m)) ®ABS(DY(m)) WABS(DH(m))

OueHKa abCcoNTHDIX BE/IMYMH PAa3HOCTU NPUPALLEHUI KOOPAUHAT, NONYYEHHbIX MEeTOA4aMU NO3ULMOHUPOBAHUA 6

BbICOKOM TOYHOCTU U CTAaTUYECKUX U3SMEPEHUN



W, lOropckuii

FOCYAAPCTBEHHbIA Cnepyiowmi aTan oueHkKu To4HocTn metona PPP
YHUBEpCUTET
Ne PPP Statica Katalog BbiuncneHne koopaunHar
X Y 7 X Y 7 X Y 7 yeTbipex onpeaensiembix

9 9616.166 7316.086 34.265 9616.127 7316.091 34.252 9616.140 7316.101 34.228 KOHTPO/IbHbIX MYHKTOB,
10 9439.680 7897.468 19.301 9439.677 7897.495 19.291 9439.739 7897.492 19.287 aHa/1U3 NONYHEHHbIX

7 4645.770 3203.468 26.142 4645.728 3203.263 26.727 4645.696 3203.464 26.695 AaHHbIX U CpaBHEHUE UX C
8 9410.156 1085.434 35.360 9410.111 1085.439 35.345 9410.104 1085.458 35.292 KaTal0XHbiMU

KoopauHaTtbl onpegenaembiX KOHTPO/IbHbIX MYHKTOB 3HateRnAMA.
Ne PPP - Statica PPP - Katalog Statica - Katalog Pe3ynbraTtbl BbluMCNAEHUA
X Y Z X Y Z X Y Z KOOpAUHAT, UX aHaIN3 U
9 0.039 -0.005 0.013 0.026 -0.015 0.037 -0.013 -0.01 0.024 CpaBHeHUe NOKa3blBaloT,
10 0.003 -0.027 0.010 -0.059 -0.024 0.014 -0.062 0.003 0.004 4YTO pa3HMULUa KooOpAUHAT
7 0.042 0.005 0.015 0.074 0.004 0.047 0.032 -0.001 0.032 KaTaN0XHbIX 3HAYEHUMN
8 0.045 -0.005 0.015 0.052 -0.024  0.058 0.007 -0.019 0.053 KOHTPO/IbHbIX MYHKTOB U

KOOPAWUHAT 3TUX NYHKTOB,
nony4vyeHHbiX metogom PPP
M MeTOA40M CTaTUYECKUX

Pa3HOCTb KOoOpAuHaT onpeaenaembiX KOHTPO/IbHbIX MYHKTOB

Cratnueckum mertopg, Tpebyetr CMHXPOHM3MPOBAHHbIX NO BpemMeHU HabanaeHnit Ha NnyHKTax. B HabawaeHun ogHOro
CNOXHbIX PU3NKo-reorpadpmnueckmnx ycaoBUAX 3TO He BCerga MoKeT 6biTb BbINO/IHEHO B NOJIHOM  NOPAAKa Be/IMYUHDI. ITO
obbeme. roBOpPUT O PAaBHOTOYHOCTU
MpumeHeHue metoaa PPP He TpebyeT CMHXPOHHDbIX HabalOAEHUWN Ha NYHKTAX. metoaos MHCC- 7

HabaoaeHui.



W, lOropckuii

[MpakTuyeckas peanusauua npeanaraeMon MeToanku

rocyaapCTBEeHHbIA
U YHMBEpPCUTET

OcyLwiectBneHa npu BbINOSIHEHUU UHXEHEPHbIX U3bICKaHUM B paloHe bankano-AMypckon Mmaructpanum Ha JIMHEMHOM
06beKTe U3biICKaHU NPOTSXEHHOCTbIO nopsiaka 400 KM, pacnosioXXeHHOM B CIIOXHbIX (hnanko-reorpadpmyeckux
YCNOBUAX

HauanbHbii1 3Tan - noctpoeHune kapkacHo FTHCC-cetu
e8] L1055 IB] et Bl | 2218 Aol METOA0M CTaTU4eCKUX U3MepPEHUN.
o WGS-89__ , KoopauHaTbl UCXOAHBIX NYHKTOB NpeAcTaBeHbl B TPEX
' MECTHBIX CUCTEMaX KOOpAUHAT.
2| Kol H &K sim 8imisd AEIS) ] - 3a ucxopHble B3STbI MYHKTbI FOCYJaPCTBEHHOM
L reofie3nyeckon ceTu He HMUXe 2 Knacca TOYHOCTU C

BblCOTaMi, nojsiy4eHHbiIMU reoMmeTpn4eCKnum

B8 Network View : Subnet New Network\wgs
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HUBenNupoBaHWEM He HuXe 4 Knacca TOYHOCTH.

Ha aTux nyHKTax BbinonHeHb! anutenbHble FTHCC-
HabnoaeHnsa u metonom PPP BbluncnieHbl KoopauHaThI
U BbICOTbI B cucteMe otcyeta ITRF2014 (WGS 84).
[anee 6b110 BbiNOIHEHO YPaBHUBAHUE KapKacHOM ceTu
B MO Topcon Tools.

Ha cnepyiowem satane BbINoOMHEHO ypaBHUBaHUE
KapKaCHOM CeTU B MECTHbIX CUCTEMAX KOOPOMHAT C
ucnonb3osaHmeM mogenu reovaa Earth Gravitational
Model EGM2008.

Cxema KapKacHOM cetu



W, lOropckuii
m rocyaapcTBeHHbIA

YHMBEpPCUTET

lMporpamma ansa Bbl4YMCIEHUA KOMMNOHEHTOB npupatueHus koopauHat DX, DY, DZ

. cospanme daiina TVF

bs37.2159117.087,0.01,1403004.008,0.01,5815731.95,0.012,176017
bs37a,2156148.423,0.005,1404916.657,0.005,5816365.844,0.007,176017
kugok.2158463.146.0.022,1401920.019,0.021,5816307.972.0.022,176017
malina,2151509.459,0.02,1408714.994.0.025,5817253.674,0.026,176017
vara,2161239.629,0.016,1409368.53,0.019,5813519.523.0.02,176017

bs37 vara BuiGop Tovex
[2159117.037 Io_m ]2161239.529 [oms
Toukal
]1403004.008 Io.m [1 409368.53 Iu.ms
TOuKa2
| |5815731.95 [0.012 '5813519.523 |o.02

pacyer sexropa

VPP,bs37.bs37a,-2968.6639,1912.6489,633.8939,0.011,0.011,0.013,-0.5419.-0.3373,0.5425
VPP bs37 kugok,-653.9409.-1083.9889,576.0219,0.024,0.023.,0.025,-0.5419,-0.3373,0.5425
VPP,bs37 malina,-7607.628,5710.986,1521.7239,0.022,0.026,0.028,-0.5419,-0.3373.0.5425
P.bs37.66 15 38.6885,33 0 57.57349,20.45,,

P.bs37a,66 16 29.63293,33 5 15.76479,19.137.,

P kugok,66 16 19.83172,33 0 13.28521,89.36,,

P,malina,66 17 34.56287,33 12 54.13792,105.309..

P vara 66 12 34 75782 33 6 31.75286.111.698

sanucarb ¢ain

bs37.66,15,38.6885,33,0,57.57349,20.45
bs37a,66,16,29.63293,33,5,15.76479,19.137
kugok,66,16,19.83172,33.0,13.28521,89.36
malina,66,17,34.56287,33,12,54.13792,105.309

1
vara 66,12,34.75782,33.6,31.75286,111.698

fpobaeuTs xoomunarul

|

|

MpoussonuTens: ArmenTel Bepars daitna: 1.0.0.0 Aata cosnarss; 12.07,2017 16:26 Pasmep: 772K5 772K

'+ My Computer

/

NHTepdeiic pa3paboTaHHO nporpammbl

Mo3BonsaeT BbIYUCATL NO KOOpAUHaTaM
cBob6ogHON 6a3nCHOM CTaHLUMK U
KoopAanHaTam 6nnxanumx NnyHKToB (B
cucteme WGS-84, X, Y, Z, mX, mY, mZ,
B, L, H) KoMnoHeHTbI npupaLueHus
koopauHat DX, DY, DZ u co3paBaTtb
SNAP-¢ainbl ¢ AaHHLIMUY MO CTaHLUUAM U
6a30BbIM JIMHUAM U UX TOYHOCTHbIE
XapaKTepUCTUKM.

Painsibl UMNOPTUPOBASIUCh B KA4YeCTBe
BCTaBKW CMYTHUKOBOIO NMOCTPOEHUA B
npoekT Topcon Tools KapkacHOM ceTu U
BbINOJSTHANOCH YpaBHUBaHUe, C
nonyyYyeHneM TOYHbIX KOOpAUHaT U
BbICOTbl CBOOOHOM CTaHLMM.
Bbluncnanucb  BHOCUMNUCH
COOTBETCTBYIOLLME NMOonpaBKu B
KOOpAMHaTb! U BbICOTbI TOYEK,
NOSTyYeHHbIX B pe3ynbTaTe CbeMKU B
peXuMe KNHeMaTUKU peasibHOro
BPEMEHMN. 9



e 3HaYeHus BbICOT TOYEK, nony4yaembie B npowecce BbiNnoJIHeHNA CbeMOYHbIX p860T, B I'Ipl/lHFlTOI7I CcuctemMe BbICOT

rocyaapCTBEeHHbIA

yHMBEpCUTET (EaﬂTMVlCKaﬂ 1977 r.)

9Ta HOpMa/ibHaA CUCTEMA BbICOT OCHOBAHa Ha
MCNOZIb30BaHNM OTBECHOM IMHUUN, NPOXOAALLEN
yepes CHUMaAEMYIO TOUKY.

BbicoTbl B meToae PPP onpegensatorca
OTHOCUTENIbHO HOPMAZIU K UCXOAHOMY 31MNconay.
Ona BbluncneHna Heobxoammbix NONPaBoOK

S MCNONb3YIOT MOoAenb reoupga. na peweHus 3agauum
TR YTOUHEHUA CTaHAAPTHOW Mmogenm reomaa, Ha

35 [
o, s OCHOBE 3HaYeHWI1 HOPMa/IbHbIX BbICOT UCXOAHbIX
sy 0 NYHKTOB, ¢ Ucnonb3osaHuem MNMC-texHonorui 6bina
e co34aHa I0Ka/IbHAaA NPOCTPAHCTBEHHas

reonHpopmaLMoOHHaA moaenb Nonpasok.
Yenosbie ofoskavenns  ITO MOAENb NOBEPXHOCTU PAa3HOCTM HOPMAJIbHbLIX U
@ Teopesmecon ™ 3AIMNCONAANBHDBIX BbICOT UCXOAHbIX NYHKTOB,
T pIGC CTH o TyyeHHAA € MCNONb30BaHUEM BO3MOXHOCTE
ary % anre6pel pacTpos B TMC QGIS B cuctemax
- 52163589 KoopauHaTt obbeKra paboT aAna Bcero yyactka B

Macuwra6 1:1100000 panoHe balikano-AMypCKOi marucTpanmu.

CDparmeHT KapTbl PA3HOCTU HOPMaAJ/IbHbIX U AINTUNCONAANIbHDIX BbICOT UCXOAHDbIX NMYHKTOB

—



Cnacunbo 3a BHUMaHume!
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