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1 IEJb UCTIBITAHUI

1.1 Ilenpro  MCHOBITAHUN  SBISUIACh  OLEHKA  JIOKAJIBHBIX  MOTPEOUTEIBCKUX
XapaKTepUCTUK TI00aJbHBIX HaBUralMOHHBIX cHyTHUKOBBIX cucreM [JIOHACC, GPS,
Beidou, Galileo (manee — 'HCC) B ycnoBusix 3aropoiHOM Tpacchl.

2 OBBLEKT UCIIBITAHUMN

2.1  JlokanbHble moTpeduTenbekue xapakrepuctuku 'HCC:

- KOJINYECTBO BUIMMBIX HABUTAIIMOHHBIX KocMuueckux ammapatoB (HKA) kaxmoii
I'HCC;

= reOMEeTpUYEeCKUii  (PakTOp  TOYHOCTH  ONPEAETCHHS  MECTOIOJIOKECHUS
notpedutens ['HCC B npoctpanctse (PDOP) mus kaxnoit THCC;

— nocTynHocTh HaBuraiuu no curHanam ['HCC;
— pacdeTHbIe MmorpenrHocT Mecroomnpeaenenuit o curnainam ['HCC.

2.2  XapaKTepUCTUKU OMPEEISUIACH ISl MACKH yTiia MecTta 5°.
3 CPEJICTBA ITPOBEJIEHUSI UCITBITAHUM

3.1  MoOwuibHas U3MEPUTETHHO-TUarHOCTUYECKAS nmaboparopust (MU JT)
'"ONJ1.464979.001, 3aBoackoii Homep 073-2003004-01, cBUACTENHCTBO O TIOBEPKE
Ne C-T/10-08-2022/177560341 neiicrBurensuo no 09.08.2023.

3.2 Hcnbitanuss  npoBoaunuck  nabopatopueir 030042  MudopmannoHHO-
AQHAJIMTUYECKOTO  IIeHTpa  KoopAuHATHO-BpemMeHHoro obOecneuenus (MAL] KBHO)
AO «I[IHNUHmamm».

KonTaktHas nndopmarus:

HNAILl KBHO AO «IITHWHWmam»:

Anpec: MockoBckas o6acts, r. Kopones, yi. [Iluonepckas, 1. 4

Tenedon: (495) 513-58-33

E-mail: midl@glonass-iac.ru

4 BPEMSI 1 MECTO ITPOBEIEHUS UCTIBITAHUM

4.1  Ucnsitanus npoogmiuch ¢ 06.06.2023 mo 08.06.2023.

4.2 Mecto TpoOBeNEHUS HCIBITAHUNA: aBTOMOOWIBHBIM MapmpyT T. MockBa —
r. Spocnasis - r. Koctpoma — r. IBaHoBo — r. Bnagumup - r. Mocksa no aBrogoporam M-8, P-
132, P-243, 34-H15, 34-H21, 34-H3, P-600, M-7 (pucyHok 1).
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Pucynok 1 MapuipyT ucnslTanuii

5 YCJOBHS MTPOBEJIEHUA UCITBITAHUIA

5.1 Mapmpyt obecrieuuBaeT XapaKTepHbIE ISl 3aTOPOAHOIN aBTOMOOHMIIEHOM TPACCHI,

TPACKTOPUU JIBM)KCHUS, YCIIOBUS 3aTCHEHUS U IEPEOTPAKECHUSA CIyTHUKOBBIX CHUTrHaioB. Ha

ydyacTkax | m 2 — 4epenoBaHHME OTKPBITOM M JieCUCTOW MecTHOcTH. Ha ydactke 3 —

npeobaganue ecuctoit MectHocTu. [IpoTskenHocts Mapuipyta - 1010 km.

5.2  ®otorpadguu OTAEIBbHBIX YYAaCTKOB MapLIpyTa Ipe/ICTaBICHbI HA PUCYHKaX 2+4.
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Pucynok 2 MapmpyT ucnisiTanui, SIpociaBckoe mocce

Pucynok 3 MapuipyT ucneitanuid, Tpacca P-132
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Pucynok 4 Mapuipyt ucnsiranuii, MUJ1JI na yuactke Cynucnasnb-I"anmuu (a/m 34-H15)

5.3 CocraB opouransabix rpynnupoBok 'HCC B meprona mpoBeaeHUs WCIBITAHHUIA
npuBeeH B Taduuie 1 (mo manueiM caiita AL KBHO - https://glonass-iac.ru).

Tabnuna 1. CoctaB opoutanbubix rpynnuposok ['HCC

KomnuectBo HKA GPS I'JIOHACC Beidou Galileo
Bcero 32 25 49 28
Hcnonp3yercs 1o 1eaeBoMy 31 24 44 24
Ha3HAYCHUIO
He ucnons3yercs no nenesomy 1 1 5 4
Ha3HA4YCHUIO, B T.4.
Ha srane BBoa B cucremy - 1 - -
BpemenHo BriBecH - - ) 4
Ha uccnenoBanuu rimaBHOTO 1 - - -
KOHCTPYKTOpPa

OpburanbHsblii pe3eps - - - -

Ha »rare 1eTHBIX UCIIBITAHUI - - - -

5.4  Xapakrepuctuku ycnoBud HaBurauuu no curHanam ['HCC Ha wmapuipyte
UCTIBITAaHUN OTPEAEISUINCH TI0 TIOKa3aHUsIM KOHTPOJIBHOTO mpuemMHuKa SigmaQM u3 cocraBa
MUW/JI.

6 PE3YJIbTATHI UCIIBITAHUM

6.1  VYcunosus HaBuraimu 1o curgaiam [ HCC

6.1.1 TI'paduxu xommuectBa BuanMbix HKA u PDOP npusenens! Ha pucynkax 5 - 10.
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Pucynok 5 Yuactok 1. KomnuectBo Buanmbix HKA

OuetaHuma, km

|— BPS — [MOHACC — Beidou — Galileo |

Pucynok 6 Yuactok 1. 'eomerpuueckuii pakrop PDOP (3HaueHus Boire 10 He OKa3aHb)
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Pucynok 8 Yuactok 2. 'eomerpuueckuii pakrop PDOP (3Hauenus Boire 10 He TOKa3aHbI)
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Pucynok 9 Yuacrok 3. KommmuectBo Buanmbix HKA

|

OncTaHuma, km

| — GPS — rMoHAGC — Beidou — Galileo |

Pucynoxk 10 Vuactok 3. ['eomerpuueckuit paktop PDOP (3Hauenus Boiie 10 He moKa3aHbI)

6.1.2 HHrerpanbHble XapaKTEPUCTUKH YCIOBHIA HABUTALMU HA MApIIPYTe UCIIBITAHUI
npuBeaeHBI B Ta0nuie 2 1 Ha pucyHkax 11-12.
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Tabnuma 2. aTerpajibHble XapaKTePUCTUKH YCIIOBUM HABUTAIIMU HA MapIIPyTe UCIIBITAHUN

Cpennee
KOJI-BO
BUINMBIX Mennana
HCC HKA PDOP JlocTymHOCTB!
GPS 8.8 1.8 96.0%
I'NIOHACC 7.3 2.0 95.4%
Beidou 13.0 15 98.0%
Galileo 7.5 2.0 95.9%
I''TOHACC+Beidou 20.3 11 99.2%

[Ipumeuanue: JlocTynmHOCTh ompeneneHa Kak goss orcuetoB ¢ PDOP<6 ot

OGHICTO quciia OTCYCTOB

25

20 mGPS

15 m MoOHACC

m Beidou
10 m Galileo
g l . . m MMOHACC+Beidou
0

Pucynok 11 Cpennee xon-Bo Buaumbix HKA Ha mapripyTte ucnsitanmii

25
20 m GPS
15 m TNOHACC
m Beidou
10 m Galileo
05 m [NOHACC+Beidou
0.0

Pucynok 12 Menuana PDOP nHa mapuipyTe ucnbsITaHui

6.2 IlorpemHocTt no3unmonuposanus no curnainam ['HCC

6.2.1 OrmeHka pacyeTHOW MOTPEIIHOCTH MO3UIMOHUpOBaHus 1o curHaiam ['HCC
NPOBOJIMIIACE HAa OCHOBE aHajH3a TPEKOB, MOCTPOCHHBIX C HCIMOJIB30BAaHHUEM IPOTPAMMBI
RTKPOST (6ubmmoreka RTKLIB v.2.4.3 b34) otaensro no kaxaoii [HCC.

6.2.2 B kauecTBe MCXOIHBIX NAHHBIX MCIIOIH30BAHBI HABUTAIIMOHHBIC U3MEPCHUS U
O0opToBbie A(eMepuibl, MOTYyYEeHHbIC HAa MapIIPyTe€ HCHBITAHUNA C TIOMOIIBIO TPHUEMHHUKA
SigmaQM.

6.2.3 Ilpm mocTpoeHNM TPEKOB OBLTM HWCIIOJB30BAHBI CIICAYIONINE HACTPONKH
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nporpammbel RTKPOST:
- peXHM No3uIMoHupoBanus — Single;
- Macka yIJia BO3BbIICHUS — 5°.
- uoHocdepHas Koppekius — Broadcast;
- TpomnocdepHas Koppekuus — Saastamoinen;
- ademepu/bl, MONPABKHU K yacam — Broadcast.

6.2.4 HrtoroBsie MOTPENIHOCTH MO3UIMOHUPOBaHUs 110 0TAeIbHBIM [ HCC npuBenens
tabmure 3.
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Tabmuma 3. PacuetHbie morpentHocT no3uiimonupoBanus 1o curdanam ' HCC (tpexu [10 RTKLIB)

[TorpemHnocTu o BeICOTE, M [TorpemHocTy B mane, M Kon-Bo

THCC 110 YPOBHIO 110 YPOBHIO veeros

CRIL =505 T P=0.68 | P=0.95 [P=0997| X!l [ p=05 [ P=0.68 | P=0.95 | p=0.97 | OrpeAcIeHH

GPS 3.0 12 1.7 4.2 143 19 14 1.6 2.9 9.4 45 952
TJIOHACC 77 37 5.4 115 315 46 28 3.9 71 19.0 45 265
Beidou 2.9 13 1.9 4.1 115 23 2.0 23 3.2 6.7 46 121
Galileo 238 0.9 14 3.1 131 1.8 11 1.4 25 9.1 45 712
[JIOHACC+Beidou 31 15 2.2 5.1 10.7 19 16 1.9 29 59 45 998
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7 BbIBO/bI

7.1  JloxanbHble notpedburensckue xapakrepuctuku [[HCC B yciaoBusix 3aropoaHoin
Tpacchl OleHMBaIMCH Ha Mapupyre MockBa-Koctpoma-MockBa. 3apukcupoBaHHOE
koindecTBO Habmomaembix HKA 1 ux pacnonoskeHue 10CTaTOUHbI AJ1s1 yBEPEHHON HaBUTALIUU
B COBMEILIEHHOM PEXHUME M B OOJBIIMHCTBE ciiydaeB oTaenbHO mo kaxaoir uz THCC GPS,
['JIOHACC, Beidou, Galileo. ITpu orpanudeHnu Mo yriy Mecta B 5° HaBUTalHs OTAEIBHO I10
kax o u3 3tux ['HCC 6p1a moctymHa B 95-98% ciyqaes.

HocrynHocts HaBuraruu B pexxume ['JIOHACC+Beidou — 99.2%.

7.2  KparkoBpeMeHHbIE MIepepbIBbl B IOCTYMHOCTH HaBuranuu no curHanam [HCC B
OCHOBHOM  BBI3BaHbl  HCIIOJIb30BAaHUEM  OTACIBHBIMA  BOAUTEISIMH  OOJIBIIETPY3HBIX

asTomoOmien noxasureneii curtainos [ HCC.

7.3  PacueTHasl MOTPENIHOCTH MO3WIIMOHMPOBaHUs B Iiane mo curHaimam [HCC B
OJIHOYACTOTHOM KOJ0BOM pexume (p=0.68) Ha MapuipyTe cocTaBuia:

- GPS.., 1.6 m.
- TJIOHACC......cccuveneen. 39Mm
- Beidou.......ccccooeveiiiennn, 2.3 M
- Galileo.....oovevveiee, 14 wm

- TJIOHACC+Beidou .....1.9 m.

Hauansuuk nadoparopuu ota. 03004 "

AO (IHUMmam» /f/v——’f B.JL. Janmmms

Nuxenep 1-it kareropuu ota. 03004

AO «[HTHUHmarm» % C J1.B. Bunnepckux
£ ——
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