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1 O0mme cBenenns

1.1 Hacrosimas mMeTonuka MOBEPKH PacIpOCTpaHseTcs Ha CTaHLuH cbopa u3-
meperud  CCHU-C  (manee mo Tekecry— CCH-C), wu3roraBiuBaeMbie
AO «HIIK «CITI», r. MockBa W ycTaHABIMBAEeT METOBI U CpeJiCTBa UX TIEPBHUYHOM
M [IEpHOANYECKOM TTOBEPOK.

1.2 TIpu npoBeieHHM NMOBEPKH JOJDKHA OBITH 00ecIedeHa MpoCIeKUBAEMOCTh
K TOCYZIapCTBEHHOMY MEPBHYHOMY CIIEHATEHOMY 3TaJIOHY eIHHHLBI JTHHEI — METPa
I'OT 199-2018 u x rocynapcTBEHHOMY IEPBUYHOMY ITAJIOHY €MHHI] BDEMEHH, Ya-
CTOTBl M HauMoOHanbHOW mKayibel BpemeHd ['OT 1-2018 mo rocymapcrBeHHOM MoBe-
POYHO# CXeMe I KOOPAMHATHO-BPEMEHHBIX H3MEPEHHUH, YTBEPKIECHHON IPHKa30M
Poccranpapra Ne 2831 o1 29.12.2018 .

1.3 IIpu mpoBeileHNH TOBEPKH HEOOXOAMMO PYKOBOJCTBOBATHCS HACTOAIIEH
METOJMKOH M JKCIUTyaTallHOHHOH NOKYMEHTalel Ha HCIIOJNb3yeMOE IMPH MOBEPKE
obopymoBaHue.

1.4 MeToauKa OBEPKH peaTH3yeTcst [IOCPEICTBOM METOIOB Y/IAJEHHBIX H3MEPEHHIA.

2 llepeuenn onepauuii NOBEpKH

2.1 I'lpu noBepKe BBINONHSIOT ONEPALHH, IPEACTaBIEHHBIE B Ta0muie 1.

Tabmuua 1 — IlepeyeHsb onepanuii, BEITOIHAEMBIX IIPH ITOBEPKE

Howmep | IIpoBe/ienre noBepku

ITyHKTa | PH NEPBHY- | iy nrepy-

HaumeHoBaHHUe onepanun HOIi OBepKe

METO- P - OMYECKOH
AUKH | pevopra) | MOBEPKE

1 BHemHu# 0CMOTp CpeicTBa H3MEPEHHUI f na na

2 IloaroToBka K moBepKe H ONPOOOBaHKE CPEACTBA H3IMEPEHHUI 8 na Ja

3 IlpoBepka nporpaMMHOT0 00ecneyeHus CpecTBa H3MEPEHHIA 9 na Ja

4 OmpezieneHHe METPOJIOTHYECKHX XapaKTepHCTHK cpenacTea u3-| 10

MEpeHHH

4.1 OmnpeneneHue cpeflHEro KBaJpaTHYeCKOro OTKIOHeHHs ciay-| 10.1 Ja Ja

YalHOH COCTaBIsIONIEH HHCTPYMEHTAILHOH MOTIPEeIHOCTH H3-
MEPEHHIH TICEBI0AATBHOCTH 10 (hase JaJbHOMEPHOTO Koaa

4.2 OnpeneneHue CpeHEro KBaapaTHYECKOr0 OTKIOHeHHus ciay-| 10.2 Ja na
YaiHOM COCTaBJIAIOLIEH WHCTPYMEHTAJIBLHOH IMOIPEINHOCTH H3-
MepeHu# nceB101abHOCTH 110 daze Hecylel YacTOTh




Homep | IIpoBenenne noBepky
IIYHKTA | TIPH NepBuy- i
HaumeHoBaHHe onepaiuu HO¥ OBEpKe N g
METO- OJITHYECKOH
(unm nocne
JHKH | peyoura) | MOBEpKe
4.3 OnpeneneHne U3MEHEHHs CHCTeMaTHyecKol coctassomeit| 10.3 Ia Ia
HHCTPYMEHTAIbHON MOrPEIIHOCTH H3MEPEHHUI NICEBA0JATBHOCTH
no (ase JaTEHOMEPHOro Koja 10 HaBHTallHOHHOTO KOCMHYECKO-
ro ammapata cucteMbl [JIOHACC Ha wuHTEpBajJe BpEMEHH
HaOmoneHus 15 cyt
4.4 OnpezeneHue U3MeHEHHs CHcTeMaTHyecKod cocrapismomeii| 10.4 na it}
HHCTPYMEHTAIBHOM NOrPEeITHOCTH H3MEPEHHH NCEBI0IAIbHOCTH
IO HABHTAlHOHHOTO KOCMHYECKOr0 anmapara CHCTEMBI
['JIOHACC na unTepBane BpeMeHH HabmoneHus 1 cyt nmo dase
JATbHOMEPHOI'0 KoJa
4.5 OnpezeneHre U3MEHEHHs CHCTeMaTH4ecKol cocrapmsromeit| 10.5 aa na
HHCTPYMEHTAIBHOMH MOTrPEeNIHOCTH H3MEPEHHH M1CEBI0JAIbHOCTH
J0 HABHTallHOHHOTO KOCMHYECKOr0 anmapara CHCTEMBI
['JTIOHACC na unTepBane BpeMeHH HaOmozeHus 1 cyt mo ¢ase
HECYLIEH 4acTOThI
4.6 OnpezeneHyue OTHOCHTENBHOH mnorpemHocTd mo dacrore| 10.6 pit:} na
BeIxogHoro curuana 10 MI'n va unrepsane 1 roz
4.7 OnpeneneHue CpeaHEro KBaJpaTH4ecKoro orHocurensHoro| 10.7 na na
JBYXBEIOOPOYHOIO OTKJIOHEHHS YAacTOTH! BBIXOIHOTO CHIHANa
10 MI'u Ha uaTepBane Bpemenu uamepenui 100 ¢
5 TloaTBepiaeHHE COOTBETCTBHA CPeACTBAa HM3MepeHHWH Mmerpo-| 11 Ja Ja
JIOTHYECKHM TpeDOBaHHAIM

2.2 Tlpu nosy4eHHH OTPHLATENBHBIX Pe3yIbTaTOB IIPH BBIIOIHEHUH M1000# 13
orepalyii, IpuBeeHHbIX B Tabmuue 1 nosepka npekpamaercs, 1 CCU-C Gpakyercs.
2.3 He nmomyckaeTcsi mpoBeJieHHe MOBEPKH OT/E/BbHBIX H3MEPHUTEIbHBIX KaHa-
JIOB WJIH OT/IEIbHBIX aBTOHOMHBIX OJIOKOB MJIM MEHBLIETO YHCJIa U3MEPSEMBIX BEIIH-
YHH WJIA Ha MEHBIIIEM YHCIIe TOIMana30H0B U3MEPEHUH.

3 MeTposioru4ecKne H TeXHHYeCKHe TPeOOBaHHMs K CpeACTBaM

NOBEPKH

3.1 Pexomennyemsie cpencta nosepkn CCU-C npusenens! B Tabauie 2.




6

Tabnuua 2 — Cpencrsa H3MepeHuii, KCTIOIb3yeMBbIE IIPH II0BEPKE

Onepanuu noBepkH,

MeTtponornyeckue u TEXHHIECKHE

eOyromue ITepeyeHp peKkOMEHIyEMBIX
P TpeOOBaHuUs K CPECTBAM MTOBEPKH, P P i
IpUMEHEHHE CPEICTB MOBEPKH
HEeOOXOMMBIE TS IPOBE/ICHHS TIOBEPKH
CPEICTB MOBEPKH
10.3-10.7 Ilpenensl  jomyckaeMolf OTHOCHTENBHOM | DTANOH €IMHMII BPEMEHH, 9acTo-

NOrpemHocT no yacrote + 1:10713, cpen-
Hee KBA[PaTHIeCKOe OTHOCHTENBHOE JBYX-
BHIOOPOYHOE OTKIOHEHHE WYacTOTH IIPH
BpeMeHH H3MepeHHs |cyr, He Oonee
+7,0-10716

Tl HOMHHAJIBHBIX 3HAUeHWH U
IIKaJIbl BPEMEHH;

IIpesen momyckaeMoro MeJHaHHOrO 3HaYe-
HHsl abCOMOTHON MOTPEINHOCTH Ompeese-
HHS 3(QeMepH HaBHTAlMOHHBIX KOCMHYE-
ckux annapatos 0,035 m

CracremMa KOHTPONS W TOATBED-
KIEHHA XapaKTepHCTHK paauo-
HABHTallHOHHOTO IO/ CHCTEMBI
I'JIOHACC B wuHTepecax rpaxk-
JaHCKHX noTpebureneit mneppoi
odepesn

Ilpenen momyckaemol MOrpemHOCTH BOC-
MpOU3BENICHUsA/H3MepeHuss  Ge33anpocHoi
JIANBHOCTH 10 (ha3e JaJbHOMEPHOIO KOoAa
He Gonee 0,05 M, npenen momyckaemoii mo-
TPEIIHOCTH  BOCIIPOHM3BENCHHM/H3MEPEHHUS
6e33anpocHoil JanbHOCTH 10 (ase Hecywiei
yactotsl He Gosee 0,002 M

Paboumit sranon koopmuHar Mme-
cTonojioxKeHuss 1 paspama co-
IJacHO TOCYJapCTBEHHOHN I10Be-
POYHOM CXeMe [l KOOPIAHHATHO-
BPEMEHHBIX CPEJICTB H3MEpPEHUH,
YTBEPXKACHHOM mpHKazoM Poc-
cranzaprom Ne 2831 o1 29.12.2018 |

3.2 Bce cpezcTBa NOBEpKH, IPUMEHSEMBIE PH
OBITH MCTIPABHBI, ATTECTOBAHBI HIIM TIOBEPEHBL.

nosepke CCHU-C, momxHEI

3.3 BmecTo ykasaHHBIX B TaOiuue 2 CPEACTB MOBEPKH JOIYCKAeTCs TpUMe-
HATb IPYTHE aHAJIOTH4YHEIE, 00ECIEUnBaIOIIUE ONpe/ieIeHHe METPOJIOTHYECKHX Xa-
pakrepuctuk CCU-C ¢ TpeOyeMoii TOYHOCTEIO.

4 TpeOoBaHus K CNEIHAINCTAM, OCYIIECTBJISIIOLIUM IOBEPKY

4.1 TloBepka DO/KHA OCYLIECTBIATHCS JIMLAMH C BBICIIMM WM CPEIHHM TeX-
HHYECKHM 00pa3oBaHMeM, KBaIUGUIMPOBAHHBEIMK B KauyecTBe IOBEpHTeNel B 00a-
CTH KOOP/IMHATHO-BPEMEHHBIX CPECTB H3MEPEHHIA.

S Tpebosanus no obecnevyeHnI0 6€30MACHOCTH NPOBEICHHUS MOBEPKH

5.1 Ilpy mpoBeneHHH NOBEPKH HODKHEI OBITH COONIONEHBI Bee TpeGoBaHMS
OesonacHocTu B cootBeTcTBHM ¢ ['OCT 12.3.019-80.
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6 TpeGoBanusi K yc/I0BHSIM NPOBeIeHHsI IOBEPKH

6.1 Ilpu nposenennu nosepku CCH-C nomkHsI cobmoaarses CJIE/TYIOILHE YCIIOBUS:
- HanpsDKeHHe MUTaHKs OT CETH NEPEMEHHOr0 TOKa

HaCTOTOM OT 48 110 52 I'IL, B et 220+ 22,
- JUIs annaparypsl, pasMelaeMoii B IOMEIIeHHH:
a) TeMIIEPaTypa OKPYKALOIIETO BOSZYXA, ®Carvverrereeeeeeoeooo, ot 5 j0 40;
0) NOBBINIEHHAs! OTHOCHTENIBHAS BIAYKHOCTD BO31yXa
HPBIEMBERRTNRG DU G, T s 1, siissmssns i iossms ot vasssiineioon oo iimsemia s 80
- JUIsl annaparyphl, pasMelaeMoi Ha OTKPBITOM BO3JyXe:
a) TeMIIEpaTypa OKPYKAOWIEr0 BOLYXaA, °C......v.... ot MuHyc 40 no 40;
0) NOBBILIEHHAs OTHOCHTENTBHAS BIAXKHOCTD BO3JlyXa
DPH TCMABPATYIPE 23 T, Wicssucinsvosmiicammunssioisisnanastanssmossonsassosssososebisdostos dottmmsssesa st 98

Ipumeuanue — JlonyckaeTes IpOBEJICHHE TIOBEPKH B PEATBHO CYLIECTBYIONIMX YCIOBHSX, KPO-
Me 0CO0O0 OrOBOPEHHBIX B TAHHOM METOMKE MOBEPKH, €C/H OHH HE BBIXOIST 34 Tpezienbl paboumx yeio-
BH, YCTAHOBICHHBIX B PYKOBOJICTBAX 110 SKCILTYATAITHH CE/ICTB M3MEPCHHAI, IPUMEHAEMBIX TIPH TIOBEPKE.

7 BueumHuii ocMoTp cpeacrea H3MepeHuii

7.1 Ilpu npoBeleHWH BHELIHEro OCMOTpa MPOBEPHTh OTCYTCTBHE MEXaHHYe-
CKHX IOBPEKACHUH M OCIableHus! S1IeMEHTOB, YeTKOCTh (PUKCALMH HX IIOJIOJKEHHS,
4ETKOCTh 0003HAUeHHUIT, YHCTOTY U HCIIPaBHOCTh Pa3bEMOB M THE3.

7.2 Pe3ynsTatThl OBEPKH CYHTATS TnonoxuTenbHeIMH, ecii Ha CCHU-C orcyrt-
CTBYIOT MEXaHHIECKHE MOBPEKACHHs M OCIAbIeHHs IJEMEHTOB, DUKCALUS HX [10-
JOKEHHs YETKas, pa3bEMBI U MHE3A YHCTEIE U HCIIpaBHEIE.

8 IloaroToBka k noBepke u onpoGoBanue CpeacTBa H3MepeHuii

8.1 HoaroroBka k moBepke

8.1.1 TloBepuTensb 1ODKEH M3ydHTH TEXHHYECKYIO H IKCIUTYyaTallHOHHYIO JIOKY-
MEHTALUIO M3TOTOBHTENIS M PYKOBOJICTBA I10 SKCILTYaTalliH IIPHMEHSAEMbIX CPEACTB I10-
BEPKH.

8.1.2 INepen npoBenenuem oneparuii TIOBEPKH HEOOXOAMMO:

- TiposepuTh KoMILIekTHOCTE CCH-C cornacHo sKcIuTyaTaioHHoM JIOKYMEHTAL|H;

- TPOBCPHTb KOMILIEKTHOCTh PEKOMEHJOBAHHBIX (MM AaHAJOTMYHBIX HM)
CPE/CTB MOBEPKH;
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- 3a3eMJIUTH (€C/IM 3TO Heo0X0auMO) paboure 3TalOHBI, CPEACTBA U3MEPEHHH
¥ BKJIIOYHTH NMTaHKME 3a0JIaroBpeMEHHO Iepe]] O4epeHON onepaluel MoBepKH (B
COOTBETCTBHH CO BPEMEHEM YCTaHOBJIEHHS pabo4ero pexuma, ykasaHHeiM B PO).

8.2 OnpoGoBanne

8.2.1 Iogkmounts k cocraBHbM yacTsM CCHU-C kabenu MHGOPMALHOHHOTO
B3aHMOJICHCTBHSA U Kabenu MUTaHus.

8.2.2 TToAKIIOYHNTE HCTOYHHK OecriepeOOHHOro MUTaHHs K PO3ETKaM JIEKTpHYe-
CKO# ceTH 00IIIero rnojik30BaHuUsl.

8.2.3 Bxmouuth cocraBHble yacTd CCHU-C, nmyrem HaXkaTus Ha COOTBETCTBY-
IOLIME KHOMKH BKJIFOUEHMS/BHIKIIFOUEHHS ITUTaHKs coryiacHo ux PO.

8.2.4 JloxknaThes 3arpy3Kd ONEpalMOHHBIX CHCTEM Ha JIBYX cepBepax cbopa u
oOMeHa HH(pOpMaIHe, 10K IaThCsl aBTOMAaTHYECKOM 3arpy3KH KOMIUIEKCa MporpamMmm
nepenaun nanasrx CCU-C UBITA.01760.

8.2.5 YocToBepUTLCS B HAKOTUIEHHH H Nepeiady JaHHBIX U3MEPEHHH.

8.2.6 Pe3ynpTaThl NOBEPKHM CYMTaTh IOJIOXKHUTEIBHBIMH, €CIIM HaBUTALMOHHAsA
annapaTypa IPOBOIUT U3MEPEHHS U COXPaHET UX B CBOO NaMATh.

9 IIpoBepka NporpaMMHOro ofecne4eHusi CpeAcTBA H3MEPEHHI

9.1 Onpenenuts unentuduxaponssie ganHeie [10 CCU-C B cooTBeTCTBHH C
pykoBoactBoM oneparopa UBITA.01760.
9.2 Unentuduxanuonnsie nannsie [10 npencrasiens! B Tabauie 3.

Tabnuua 3 — Unentuduxauuonnsie nanusie [10 CCHU-C

UnentudukanuoHHbIe JaHHBIE (TIPH3HAKH) 3HaueHHE
WUnenTuduKanoHHOe HaHMEHOBAHHE UBITA.01760
HaumeHnoBaH#e POrpaMMBI H HCTIOMHAEMOTo (aiina Kommnneke nporpamm nepenayu
npannex CCHU-C
Homep Bepcr (AaeHTHOUKAITMOHHBIH HOMED), HE HIKE 01

9.3 Pe3ynbTaThl MOBEPKH CYUTATH MOJNIOXKUTEIBHBIMHU, €CII HACHTHQUKALIMOH-
Hble gaHHble [T0 cOOTBETCTBYIOT JAHHBIM, yKa3aHHbBIM B Ta0iuie 3.
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10 Onpenenenne MeTPOJIOrHYECKHX XAPAKTEPHCTHK CpPeACTBA
H3MEepeHHH

10.1 Onpenenenne cpeaHero KBaJApaTH4YeCKOro OTKJIOHEHHSI CJIy4aiHOM
COCTaBJAIOMIEH HHCTPYMEHTAJNbHONH MOrPeliHOCTH H3MepeHHH NceBJoAa/bHO-
CTH N0 (hase JaJLHOMEPHOI0 KOJA

10.1.1 TIpoBecTr M3MepeHHs: NPHEMHO-U3MEPHTENBHEIME YCTPOWCTBAMHE U3 CO-
craBa CCH-C Ha uHTepBajne BpeMeHH UIUTENBHOCTBIO 1 CyT, Moy4uB (ailisl H3Me-
penmuii B popmare RINEX.

10.1.2 BribpaTs u3MepeHHs NCeBIOAATBHOCTH 110 (ase AATBHOMEPHOro Koja M
Hecyei yactorel A CHC I'NIOHACC B muanazone L1OF ¢ marepoii 0 s yrios
MecTa He MeHee 20 rpaaycos.

10.1.3 PaccuuraTh 3HaueHHE KOMOUHAIIMK:

MFoc;=Re); =Py, -2-1,, (1)
re [ — HOMEp JIOXHY;
Rc) i — W3MepeHHe NceBIOAANBHOCTH MO (ase AaIbHOMEPHOIO KO/a;
® ) ; — U3MepeHHe NCEeBJOAATBHOCTH 110 (ha3e HeCyIel YacTOThI;
fZ
2

1, =(®,,—D,,,) 5 — HOHOC(epHas 3aJepXkKa, OLEHeHHas 110 H3Me-

R-h
peHusiM (a3bl HecyIel 4acToThl B Auanasonax L1 (@) u L2 (P)) Ha yacToTax f|
¥ f> COOTBETCTBEHHO.

10.1.4 Paccunrate CKO ciyuaiiHO# coCTaBNIsIOIEN HHCTPYMEHTAIBHOMN I10-

TPELIHOCTH U3MEPEHHH NCEBAOJANBHOCTH O (ha3e AabHOMEPHOro Koja mo (opmy-
ne:

] g

1 N
Opic = N_—IZ ‘Aﬂ)CIC:'_F;mlC:‘ > (2)

j=1
re j— HOMEp JII0XH;
N — uncno u3mepeHui.

10.1.5 Bemmomauts nm. 10.1.2-10.1.4 is kaXaoro MpUHAMAEMOTO THIIA CHI-
Hana (I'HCC, nomep HKA, yacTOTHBIH AWana3oH, CENEKTHBHOCTH) IS KaXKIOro
¢aiina RINEX.

10.1.6 Pesynerarel nosepku 1o 1. 10.1 cuMTarh NOJMOXKWTEBHBIMH, €CIIH MaKCH-
MaibHOe 3HaueHue u3 Beex paccyuTanHelX CKO ciyuaiiHO# cocTaBisolel MHCTpyMeH-

TAILHOH MOTPEIHOCTH M3MEpPEHHH TCeBIONAbHOCTeH Mo (ase JaTbHOMEPHOrO Koza He
oonee 0,3 m.
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10.2 Onpenenenne cpeaHero KBaJpaTHYeCKOro OTKJIOHEHHS CJIy4aifHOI
COCTABJISIIOIEH MHCTPYMEHTAJIbHONH MOrpeliHOCTH H3MEPEeHH# NCeBI0AaNbHO-
cTH 1o (ase Hecywmieii 4acTOTHI

10.2.1 IlpoBecTy M3MepeHHs IPHEMHO-H3MEPUTENBHBIME YCTPOHCTBAMH H3 CO-
craBa CCH-C Ha uHTepBane BpeMeHH JUIMTENBHOCTBIO | CyT, MOMyumB (ailibl H3Me-
penuit B popmare RINEX.

10.2.2 Boi6pate u3MepeHHs NCEBAOAATLHOCTH MO (ase Hecyluei 4acToThl aJis
CHC I'TIOHACC B maanasonax L10F u L20OF ¢ marepoii 0.

10.2.3 PaccunTaTh pa3sHOCTH W3MEPEHMIT IICeBIOJANBHOCTEH 110 ¢aze Hecyeid
4aCTOTBI OTKPBITBIX CHIHAJIOB MeXAy Auanasonamu L1 u L2 nns yrios mecra He Mme-
Hee 20 rpanycos:

Dy 1y =Dy =Dy, - (3)

10.2.4 Paccuurate CKO ciyuaiinoii cocraBisromnieit HHCTPYMEHTAJIBHOK T0-
TPEIIHOCTH H3MEPEHHH NCeBIOAANBHOCTH O (hase Hecylwel 4acToTsl Mo popmyIre:

TR ;

Oon1 = m; (Dgl—L2 ZQ) L1-L2 (t - (4)

rne @7, (f) — Bropas mpomseoxHas M3MEpEeHHH IICEBNOAANBPHOCTH 10 (pase Hecy-

LIeH YaCTOTHI OT BPEMEHH, PACCYHTAHHAS HA i-10 3TOXY.
10.2.5 Bemonuute nm. 10.2.2-10.2.4 s xaxmaoro IIPUHUMAEMOr0 THIIA CHI-
Hana (THCC, nomep HKA, cenekTHBHOCTS noctyna) ans kaxaoro ¢aiina RINEX.
10.2.6 PesysnbTate! moBepku mo 1. 10.2 CUMTATh TONOKUTETBHBIME, €CITH MAKCH-
MalbHOE 3HaueHne u3 Beex paccuMTaHHbIX CKO crmydaiiHoii coctaBsomeii HHCTpyMeH-
TATbHOH NOTPENIHOCTH M3MEPEHHIA NICeBIONATBLHOCTEH 110 daze HeCyILEeH 4acToTsl He Oosee
0,002 m.

10.3 Onpenenenne H3MeHeHHMsi CHCTEMATHYECKOH COCTABJSIOMEHl HH-
CTPYMEHTAJIbLHOH NOrPEeIHOCTH H3MePeHH i NCeBA0AAILHOCTH No (ase JaabHO-
MEPHOr0 KOAa /[0 HABHIANHOHHOIO0 KOCMHYECKOr0 AaNmapara CHCTeMbI
I'IOHACC na untepBase Bpemenn naémogenns 15 cyr

10.3.1 Jlna xakaoro HaBUralMOHHOTO NpHeMHHKA u3 coctaBa CCU-C Bbimos-
HHTb U3MEPEHUs B TeUeHHe 15 CYTOK U pacuéThl cornacHo [Ipriioxkenuio A, HCTIOB3ys
B kavecTBe onopHoi HATT xomiuiekT HaBuraimoHHo# anmaparypsl U3 cocTasa paboue-
I'0 3TaNioHa KOOP/IMHAT MECTOMONOXKEHUS | pa3pszia, a B Ka4eCTBe €ro ONOPHBIX CHIHa-
J10B — CHTHAJIBI OT CTAH/JAPTa YaCTOTH U BPEMEHH M3 COCTaBa TAIOHA eIMHHMI] BpeMe-
HH, YaCTOTHI ¥ LIKAJbl BpeMEHH.
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10.3.2 Paccuntath cpeiHue CyTOUHBIE 3HAYEHHS CHCTEMATHYECKOM rnorpett-
HOCTH H3MEpPEHHs NICEBAONANBHOCTH 10 Kaxaoro HKA no xaxnomy Tumy cureanos
JUls TIOBEPSEMOH anmapaTypsl OTHOCHTENBHO omopHoi HAII, HCIIONB3yst MrHOBeH-
HBIC 3HAYEHHs, [TOTyYEHHBIE 110 pe3yJIbTaTaM BBINOJIHeH:Hs 1. A.13.

10.3.3 Onpenenuts mpezens: nsmenenns (pasHuua MEXIY MakCHUMAaIbHBIM W
MUHHMATEHBIM 3HA4YCHHEM) CHCTEMaTH4ECKOi [OTPEITHOCTH H3MEpEHHUs TICEBI0ab-
HoctH o kaxcaoro HKA mo kaxnoMy THIy CHrHanoB Ha MHTepBale HabIONEHHs
15 cyr.

10.3.4 Pesynbratsr nosepku mo m. 10.3 cuwmrats NOJIOKHUTENBHBIMH, €CITH IS
KaJK[0ro HaBUrallMOHHOro nmpuemHuka u3 cocraBa CCU-C mns kaxaoro HKA o kax-
AIOMY THITy CHTHAJIOB H3MEHEHHE CHCTEMATHYECKO! COCTABIISIOMIEH HHCTPYMEHTATBHOI
MOTPEIIHOCTH H3MEPEHHUH NICeBIONANBHOCTH 110 (hase JATLHOMEPHOrO KOJIa 10 HaBHIa-
[THOHHOr0 KocMu4eckoro ammapara cucreMsl [ JIOHACC Ha HHTEpBaJle BPEeMEHH
HabmozeHus 15 cyT Haxomures B npeenax + 0,3 M.

10.4 Onpenesienne H3MeHeHHs CHCTeMATHYECKOi COCTaBJSAIOMEH HH-
CTPYMEHTA/ILHOH NOrPeMIHOCTH H3MepeHHil NCeBAOJAILHOCTH 10 HABHIalLlHOH-
HOro kocmuveckoro anmapara cucrembl IJIOHACC ma HHTepBaJle BpeMeHH
HaOuoaenns 1 cyr no ¢ase AAJbHOMEPHOro Kojaa

10.4.1 Bocrione30Batbest  M3MepHTENBHOIM HHQOpManMeii, moxyYeHHOH mpH
BBINIOJIHEHMH 11. 10.3, paccuuTaTh Cpe/iHUe YacoBBIE 3HAYEHHS CHCTEMATHYECKON 1no-
[PEMIHOCTH H3MEpPEHHs IICEBAOAANBHOCTH 10 kaxnoro HKA mo Ka&XXIOMY THUILY CHT-
HAJIOB /Ul TIOBEPSCMOW amnmaparypbl OTHOCHTEIBHO onopHoit HAII, wucnons3sys
MTHOBCHHbIC 3HAYEHHU, NOJIyYEHHBIE MO Pe3yJIbTaTaM BBINOJHEeHHs 1. A.13.

10.4.2 Onpenenuth npenensl u3MeHeHHs (pasHMIa MEXTy MaKCHMaJIbHBIM H
MHHHMAJIBHBIM 3HAYE€HHEM) CHCTEMaTHYeCKOW MOrpelIHOCTH U3MEPEHHs TICEBJIO-
AaNbHOCTH 110 (ase NaTbHOMEPHOro Koja a0 Kaxmoro HKA o KaXIOMy THITY CHT-
HAJIOB Ha HHTepBase HabmoneHus 1 cyr.

10.4.3 Pe3ynsrars! nosepku 1o 1. 10.4 cuurars TIOJIOXKUTENILHBIMH, €CITH IUIS K-
AOTO HaBHTrALMOHHOTO NMpueMHuUKa u3 coctaBa CCU-C s kaxnoro HKA mo KaXI0My
THILy CHTHAJIOB M3MCHEHHE CHCTEMATHYEeCKOHM COCTABIISIOLIEH HHCTPYMEHTAIBHOM Mo-
TPELIHOCTH H3MEPEHHH T1CEBIOATEHOCTH JI0 HABHTAIHOHHOIO KOCMHYECKOTO anmapara cu-
cremsl [ JIOHACC na unTepBane BpemeHy Habmonenus 1 CyT 10 (hase JAUTEHOMEPHOIO KO-
Jia HaxomMTes B rpezienax + 0, 1.
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10.5 Onpenesienne H3MeHeHHs] CHCTEMATHYeCKOH COCTABISIOMEH WH-
CTPYMEHTAIbHOH MOrpelHOCTH H3MEPeHHH NMCeBJ0AATbHOCTH 10 HABHIANHOH-
HOro kocmu4eckoro annapara cHcreMbl IJIOHACC Ha uHTepBasie BpeMeHH
HaOmonenns 1 ¢yt no gase Hecyuei 4acToTsl

10.5.1 Bocrnione3oBarbcss M3MepuTeNnsHON MH(GOpPMaNKer, MONy4eHHOH 1pu
BbinonHeHUH 1. 10.3, paccumrarh ApoGHYI0 YacTh (a30BOi HEOIHO3ZHAYHOCTH JUIS
HaBUrauuoHHoro npuéMuuka u3 cocraBa CCU-C u onopuoit HAIT B cOOTBETCTBHH C
npunoxeHueM A, nm.A.1-A.2.

10.5.2 VI3 mony4eHHBIX MacCHBOB BEIOpaTh OLIEHKH JPOGHOH (a30BOii HEOIHO-
3HAYHOCTH II0 CHrHaJlaM B 4acToTHOM jauanazoHe L1 g HKA ROl cucteMbl
IVIOHACC. Ot6pocuTs M3 10Jy4eHHOH BBIGOPKH pe3yJbTaThl pacuéra 3a nepBbie
4 4, HCKIIIOYUB TaKUM 00pa3oM BPeMsi CXOAMMOCTH aJITOPHTMA PacyéTa.

10.5.3 Paccuutate pasHuiy ApoGHBIX yacTeil (a30BBIX HEOAHO3HAYHOCTENl
ONOPHOH (¢ y4eToM KanubpoBo4HO#H momnpasku) u mnosepsemoii HAIT mwis i-ro mo-
MEHTa BPEMEHH IO BBIPAKEHHIO:

Ab, =rem(d,,, — bessA), 5

rae  rem(x, a) — QyHKIHS ONpe/IeNIeH s OCTAaTKa IOCIIE Je/ICHHUS
brec — npoGHas acTs (ha3oBoii HeoAHO3HAYHOCTH MOBepsieMoit HAIT;
brec — npobHast yacTh (Ga3oBoit HEOAHO3HAYHOCTH onopHoi HAIT;
A — AnMHA BOJHBI HeCylllel 4acTOThl HABUTALOHHOTO CHTHANA, M.

10.5.4 Paccunrats cpezHee apud)METHUECKOE OLEHOK pa3HOCTEH ApPOOHBIX ya-
CTel (a30BbIX HEOJHO3HAYHOCTEH HAa YAaCOBBIX MHTEpBAJIAX, IIOIYIHB CHCTEMATHYe-
CKHE COCTaBIISIOIINE WHCTPYMEHTAIBHOM IOrPEIIHOCTH H3MEPEHHMH ICEeBI0aTBHO-
cti 10 HKA no da3se Hecymei yacToTsl.

10.5.5 Onpenenuts npenensl u3MeHeHus (PasHUIA MEXTY MAKCHMATBHBIM H
MHHAMATBHBIM 3HaYEHHEM) CHCTEMaTHYeCKOH MOrPelIHOCTH H3MEPEeHMs IICEBJO0-
AANILHOCTH 110 (hase Hecywel 4acToThl 10 kKaxaoro HKA mo kaxaoMy THILy curHa-
JIOB Ha HHTepBaJle HabmoAeHus 1 CyT.

10.5.6 Pesynerars! noBepk o . 10.5 CYMTATS MONOKUTEEHBIMH, €CITH H3MEHEHHE
CHCTEMATHYeCKOH COCTAaBISHOLIEH MHCTPYMEHTAIBHON MOTPELIHOCTH M3MEPEHHit TCeB/Io-
AABHOCTH JI0 HABUTALIMOHHOTO KocMudeckoro armapata cucrembl [ JIOHACC Ha uHTepBa-
Jie BpeMeHH HaO/mozierns | cyT 1o ¢ase HecyIweit 4acTOTEI HaxomMTes B npefenax + 0,003,

10.6 Onpenenienne OTHOCHTE/ILHOM MOrPENIHOCTH MO YACTOTE BHIXOAHOIO
curaana 10 MI'n na uarepsaJe 1 rog

10.6.1 JIna naBuranuonHoro npuemuuka u3 cocraBa CCU-C BBIMONHHUTE u3Mepe-
HUs cornacHo [Ipuoxenuto A, ucrione3yst B Kadectse ornopHoi HAIT KoMILIeKT HaBu-
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FalMOHHON amnaparypsl W3 COCTaBa pabO4yero 3TalOHa KOOPIMHAT MECTONONOKEHHMS
| paspsina, a B kadecTBe €ro ONOPHBIX CHTHANIOB — CHIHANBI OT CTaH/apTa 4acTOThl U
BPEMEHH U3 COCTaBa JTANIOHA €/IUHHUI| BPEMEHH, YaCTOTHl U IIKAIEI BPEMEHH, TOTyYHB
3HaYCHHS CMELIECHHS LKAl BpeMEHH 0JI0Ka MPUEMHBIX YCTPOMCTB OTHOCHTEBHO 1IIKa-
JIbl BpeMeHU onopHoi HAIT (OTHOCHTENBHO Kbl BpeMEHH ITANOHA YaCTOTH H BpeMe-
HH) BIL. A.3.

10.6.2 Beibpats 3HaueHMs CMeLleHWs INKambl BpeMeHH G6JoKa MPUEMHBIX
YCTPOHCTB OTHOCHTENBHO WIKATbl BPEMEHH JTANOHA YaCTOTHI H BPEMEHH Ha HHTEp-
Bajie BpeMeHH Habmonexus | cyr.

10.6.3 AnnpokcHMHpOBATH BEIOPaHHEIE 3HAYEHHS MOJHHOMOM NepBOH crere-
HH (@'t + b), rie ¢ — an0Xa U3MepeHHii, C.

10.6.4 OTHOCHTENBHAA TIOrPENIHOCTE YaCTOTH BHIXOHOTO curHama 10 MIn
ONOPHOTO CTaHJApTa 4acTOTHl OJ0Ka MPHEMHBIX yCTPONCTB &f GyNeT cOOTBETCTBO-
BaTh KO3 huimenTy a.

10.6.5 Y6enutscst, 9Tto OTHOCHTENBHAS NIOrPEMHOCTh YaCTOThI BBIXOJHOIO
CHrHauta Of HaXxoxuTCs B mpeaenax + 8+10719,

Ilpumeyanue — Bemonnenwe n. 10.6.5 TOATBEPIKIALT, YTO OTHOCHTENBHAS MIOTPEIIHOCTD 10 Ya-
CTOTe BRIXOAHOTrO curHana 10 MI'n ma rTepBasie 1 ron Haxomwres B npenenax + 4+107°.

10.6.6 B ciyuae Heo6X0aAMMOCTH, €C/TH OTHOCHTE/bHAS MOTPEIIHOCTh YaCTOThI
BBIXOZIHOTO CHTHaJIa HaXOAUTCs BHe npenenoB +4-1071° guectn COOTBETCTBYIOILYIO
KOPPEKTHPOBKY €HCTBHTEILHOrO 3HAYEHHS YaCTOThI B CTAHJAPT YacTOTHI U BpeMe-
HH 13 coctaBa CCU-C cornacuo PD.

10.6.7 Pesynbratel nosepku 1o m. 10.6 cyuraTh TIOJIOXKUTENBHBIMH, €CJIH OT-
HOCHTE/IbHAS MOTPEINHOCTH MO 4acTOTe BBIXOAHOTO curHana 10 MI'n Ha uHTepBaie
1 rox HaxoxuTes B npenenax + 4-1071°,

10.7 Onpenesnienne cpeqnero KBaJapaTHYeCKOro OTHOCHTEILHOIO JABYXBblI-
0OpPOYHOro OTKJIOHEHHS! 4ACTOTHI BBHIXOAHOrO cHrHaaa 10 MI'u Ha uHTepBaJe
BpemeHH H3MepeHuii 100 ¢

10.7.1 Jlns naBurammoHHOro npreMunka u3 cocraBa CCU-C BBITIONHATS u3Mepe-
HuA cornacHo Ilpunoxennio A, ucrione3ys B kadecTse onopHoi HAIT KOMILIEKT HaBH-
TAUMOHHON anmapaTypbl M3 COCTaBa pabOYero 3TaloHa KOOPAMHAT MECTOIONOMKEHHS
1 paspsiza, a B KayecTBe €ro ONOPHBIX CHTHAIOB — CHIHANBI OT CTaH/apTa 4acTOThl U
BPEMEHI M3 COCTaBa TA/IOHA EAMHHII BDEMEHH, YacTOTHI M IIKAIb! BPEMEHH, MOTyYHB
3HAYCHUS CMELICHHS HIKaJIbl BpEMEHH OJIOKa IPUEMHBIX YCTPOHCTB OTHOCHTEBHO IIIKa-
7l BpeMeHHU onopHoi HAIT (oTHOCHTENBHO IIKaIB BpeMEHH 3TalOHa YacTOThI | BpeMe-
HH)BIL A.3.
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10.7.2 BeibpaTth 3HayeHHs CMELICHWS WIKAAbl BpeMeHH OJ0Ka INpPUEMHBIX
YCTPOMCTB OTHOCHTEIBHO LKAl BpEMEHH ATaJlOHA YacTOThl M BPEMEHH Ha MHTEp-
BaJle BpeMeHHU HabmoneHus 1 4.

10.7.3 Beigenuts yqacTku u3MepeHuii no 100 ¢ ¥ anmpoKCHMHpPOBATh KaKJIblii
M3 HUX IIOJIMHOMOM TepBO# cTenenu (a-f + b).

10.7.4 PaccuWtaTh OTHOCHTEJIBHYIO BapHALMIO YACTOTHI BBIXOJHONO CHMTHaIa
10 MI'u cranmapra yactots! U BpemeHr CCU-C 110 BEIpaXeHHIO:

50:‘ =4, —a,. (6)

(7

rIe 1 — 4YUCIIO H3MEPEHHH.

10.7.6 Tlosroputs onepamum mm. 10.7.2-10.7.5 nste pa3 u BEIOpaTh cpejHee
3HayeHue CKJIO gactoTs BeIxogHOro cursana 10 MI .

10.7.7 Pesynbratel noBepku 1o 1. 10.7 CUMTATh TNONOKHTENBHBIMH, €CIHU
CKJIO 4actotsl BeixomHoro currana 10 M Ha WHTepBane BpeMeHH U3MEpeHHit
100 ¢ ne 6onee 3-107'2,

11 Moarsepxnenne coorsercTaus CPeACTBA M3MEPEHHI METPOJIOrHYeCKHM TpefoBa-
HHAM

11.1 Ilpn oxpHoBpemenHoM BbimonHenud mm. 10.1.6, 10.2.6, 10.3.4, 10.4.3,
10.5.6, 10.6.7, 10.7.7 B pe3ynsrare nosepxku CCU-C:

- MeTponoruyeckue xapakrepucTHKd CCU-C cooTBETCTBYIOT YCTaHOBIEHHBIM
TIPH YTBEPKIEHHHU TUIIA CPEACTBA H3MEPEHHIA;
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- pe3yJbTaThl IOBEPKH CYUTAIOTCS TOJIOXKUTEIbHBIMH.

112 TIpu momy4eHWHM OTPULATENBHBIX pe3ynbTaToB B ofHoM 13 mi. 10.1.6,
10.2.6,10.3.4, 10.4.3, 10.5.6, 10.6.7, 10.7.7 pe3ynbTaTsl IOBEPKH CYUTAIOTCS OTPULIA-
tensHBIMH, a CCU-C b6pakyerces.

12 Odopmiienune pe3yIbTATOB NOBEPKH

12.1 Pesynbratel noBepkn CCU-C noaTBepk/1al0Tcs CBEACHUAMH O pe3yJibTa-
Tax MOBEPKH CPEJICTB H3MEPEHHI, BKIIIOYEHHBIMH B (heiepanbHbiil HHOOPMALMOHHBIH
tbon1 o obecrneyeHnIo eJMHCTBA H3MEPEHHH.

12.2 IIpy NONOXHUTENBHBIX pe3yJibTaTax IOBEPKH IO 3asBJICHHUIO BJaJelblia
CCH-C unm nuua, NpeJCcTaBUBILErO €ro Ha NMOBEPKY, Ha CPE/ICTBO M3MEPEHHH BbI/la-
eTcs cBuzieTenbeTBO 0 nosepke CCU-C.

12.3 Pe3ynbraThl moBepkH no TpeGOBaHMIO 3aKa3yHMKa 3allMChIBAIOTCA Ha 000-
POTHO# CTOpPOHE CBHIETENLCTBA O TIOBEPKE UM 0OPMIIIOTCS OTAETbHBIM IIPHIIONKE-
HHEM K CBU/ICTEIILCTBY.

12.4 B ciydae oTpuuaTenbHbIX pe3ynbTaToB noBepku nosepsieMmeiii CCU-C k
JajbHEeHIIeMy IPUMEHEHHIO He JIOIYCKaeTC s, Ha HErO BBIAAETCS W3BEIICHUE O HellpHU-
FOJTHOCTH K JajibHelIel SKCITyaTallMy ¢ yKa3aHHeM NpUYUH 3a0paKkoBaHus.

3amectuTens HayanbHuka HAO-8

no Hay4yHoii pabote ®I'YII «k BHUNDTPU» &QM{M " B.H. ®ejioroB
HauanbHuk oTaena .

®I'YI1 « BHUMDTPU» /ﬁ J1.C. Teuepuua
HaganpHuk nabopatopuu 6()

OI'vIl « BHUNDOTPU» j) C.IO. Bypues
Wnxenep

®I'VIT «BHUUDTPU» @ A.C. Manbues
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IIpuioxenne A
(o6a3arensHOE)

IIpoBeneHne H3MepeHU M

A.1 IlpoBecTu M3MepeHHs NOBEPAEMOH anmapaTypoil COIJIaCHO CXEMe, 1Ipe)l-
CTaBJICHHOH Ha puUcyHKe 1, ucnoiib3ys onopuyio HAII 4 crangapT 4acToThl U BpEMEHH.

‘/Cuma.uu F'HCC

Ucneiryemas Onopuas HAII
annaparypa
3
Cranpnapr
YaCTOTHI H BPEMEHH

Pucynok 1 — CrpyKkTypHas cxema npoBeIcHHsI H3MEPEHHUiA

A.1.1 PasmecTuTh aHTEHHBI IOBEPAEMOI anmaparypsl u onoproit HAII na or-
KPBITBHIX TJIOINaAKax Oe3 3aTeHeHus Bhlle yriia Mecta 10 rpamaycos.

A.1.2 A\nTeHHa OIIOPHOTO TAJIOHHOTO KOMIUIEKTA anmapaTypsl JI0JKHA pacio-
JlaraThCs Ha IYHKTE ¢ H3BECTHBIMH KOOpPAMHATAMH.

A.1.3 TloaxJII0YHUTE AaHTEHHBI K COOTBETCTBYIOIIMM HABUTALHOHHBIM IIPHEMHH-
KaM C IIOMOIIIBIO IITATHBIX AHTEHHBIX Kabenei.

A.1.4 Ilonate Ha BXO/bl HAaBMI'AIIHOHHBIX NPHEMHHMKOB CHIHAJbI YacTOTOMH
10 MI' oT cTan1apTOB YacTOTH H BPEMEHH.

A.1.5 HacTpouTh HaBHTallHOHHBIE TIPHEMHHKH B COOTBETCTBHH C UX PYKOBO/I-
CTBOM I10 IKCIUIyaTallu¥ Ha 3aIlMCh M3MEPEHMH TEKYIIMX HABHIallHOHHBIX I1dpameT-
poB ¢ yacToTon oaHO coobumenue B 30 ¢ B daiin popmara RINEX (Bepcusi 2.11 win
BBIIIIE), CHHXPOHH3AIHA 110 onopHoMy curHaiy 10 MI'n u BxogHomy curnany 1 1.

A.1.6 Ilposectu n3mepenus no curaanaMm 'HCC (B nomamanasonax L1, L2, L3
cucremsl 'JIOHACC, L1, L2, L5 — cucremsr GPS, E1, ES — cucrems! Galileo, B,
B2 — cucremsl BeiDou) nosepsiemoii anmapartypoii u onopaoit HAII na unrepsaie
BpeMeHH HabioeHus He MeHee 15 cyT.

A.1.7 Ilo oxon4yanuu u3MepeHui ckadars (aitisl Habmoxaenui Gopmara RINEX.
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A.2 PaccunTaTh KOOPAMHATEI M MOJIOKEHHE 1IKaJIbl BPEMEHH B IIYHKTaxX pasme-
11leHHs NI0BepsieMoit annaparypsl 1 onopHoi HAII Ha MOMEHT BpeMeHH / e[t,,t,\,] 3

A.2.1 PaccuuraTh Ge3nonochepHsie KoMOHHAIIMH NceBaoaanbHOCTEH 10 HKA
'HCC R,..(t) no dpopmyne (A1) u dasy necymeii curnana @, (1) no popmyie

(A2) Ha MOMEHT {,:

2 fl.leLI (tf ) - szzRLz (’:)

Rianfree ([1 ) ] (Al )

f:,zl _ff.22
Lzlq) 1% ’1;.1 — .-:zzq)u i Au
cDmnfm (ti)= f : (t )ff] __-;-;‘22 (t ) ? (Az)

rae f,,,/;, — 4acTOTHl HABHI'ALMOHHOTO CHIHaNa B nojauanazone L1 u L2 coorser-
CTBEHHO, ['11;
R, ()R, (t,) — ncesnonamsnoctn 1o HKA Ha MoMeHT f, B mojumanasone L1 i
L2 cooTBeTCTBEHHO, M;
@,,(#).®,,(1,) — dasa necymeii curnana Ha MOMeHT ¢, B noaauanasose L1 u L2
COOTBETCTBEHHO, M;
Ayys Ar, — JUTHHBI BOJIH CHTHaJIOB B noAauanasone L1 u L2 cooTBeTcTBEnHO, M.

A.2.2 PaccyuTaTh MOMEHT BPEMEHH H3JIy4EHHS HABUTAIIHOHHOTO CHIHAJIA C aH-
TenHsl k-ro HKA no ¢opmyie:

L=t—, (A3)

TZie /, — MOMEHT BpeMEHH H3JIy4eHHs HaBHranuoHHoro curiana c HKA, c;

l; — MOMEHT BPEMEHH IIPHEMa HaBHUTallMOHHOI'O CHTHAJIa IPHEMHHKOM, C;
¢ — CKOpOCTh cBeTa, 299792458 m/c.

k k k
A.2.3 OnpeaenuTs KOOPAHHATHI (x (6).5" (1,).2 (t")) k-ro HKA no nannbim
(haiina spemepunnoii nndopmaunu B popmare *.sp3, hopmupyemoii CKIIX.
A.2.4 PaccunTaTh reOMETPHYECKYIO aibHOCTS k-ro 10 HKA p! (#,) 1o popmyue:

P () =\(# (6) %) +(* (&) -2 ) +(=* (4)-2) (A4)

]

rze (x*(4,),5* (4,).2" () — xoopammater k-ro HKA B MOMEHT BpeMeHH H3iyucHus
HaBUI'alIHOHHOTO CHTHAJNIA !, , pacCYUTEIBaEMbIe M3 (aiina apeMepuHoi HHpop-
manuu B popmare *.sp3, m;
(%,,¥,,2,) — KOOpAMHATHI MyHKTa pa3MEIIEHHs IPHEMHHKA U3 3ar0JIOBKa ¢aiina

Habmoznenuit B popmare RINEX, m.
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A.2.5 Onpezenuth cMelneHne GopToBo#i mkansl Bpemenn k-ro HKA AT* (1,)
OTHOCHTEJIbHO CHCTEMHOM IIKaJabl HA MOMEHT BPEMEHH M3JIyYeHHsl CHTHaja 1o J1aH-
HbIM (haiiyia ¢ 4acTOTHO-BpeMEeHHBIMHU TonpaBkaMH B dopmare *.clk, popmupyemeie
cucremoit CKIIX.

A.2.6 PaccunTaTh rpaBUTAllMOHHYIO TOINIPABKY 10 (Gopmye:

26GM I ()] + (4
[u AR oJ )

rjae GM — KOHCTaHTa rpaBHTauHOHﬂoro noxnst 3emiu, 398600,4418 km’/c?;

Grav =

I () = J ) +(0* (1)) +(2 (tt,))2 — paccrosinne Mexay k-sim HKA u nen-
TPOM 3eMJIM Ha MOMEHT M3Jly4eHHsl HABUTALIMOHHOTO CHrHana (1, ), M;

I || = /x> + 5, +2,” — paccTosiHHe MeX Ty NIPHEMHHKOM H LIEHTPOM 3eMIiH, M.
A.2.7 PaccuuTaTh peliTUBHCTCKYIO MONPABKY MO GopMyJie:

2rf (1, ) V* (¢
g1 = -2 BV () (A6)
c
rae r* (1,) = [ x* (1,).5" (¢,).2* (1,) | — BexTOp xoopnuHat k-ro HKA B MOMeHT H3iyue-
HHsl CUTHaJIA 1, , paCCUMTAHHBIH 110 JaHHBIM (aiina *.sp3, m;
V)= [J‘c" ()7 )2 )] — BeKTOp ckopocTH k-ro HKA B MOMeHT u3ydeHus
CUTHala f, , pacCYMTaHHbII 110 JaHHBIM (Qaiina *.sp3, m/c.

A.2.8 Paccuntars opuenTanuio k-ro HKA otocurensno Connua
- BeKTOp Mexy nosiokenneM CoNHIa (X, Vs, Zs.,) M LEHTPOM Macc k-ro HKA

Pl ()= ()= x5 ) + (5 (6)=35) +(2 (6) =200 ) 3

- ocb Z k-ro HKA oTtHOocHTenbHO LieHTpa 3eMitn

),

I )l

- HanpasneHue k-ro HKA otHocurensHo Connna

_ Yo, (1)
p;un (tb
- ocb Y k-ro HKA B1osb 0CH COTHEYHBIX NaHeei

v

yi=2t
ved i

rae Y¥ =[DiZ} - DiZ},DiZ} - D}Z},D}Z} - DiZ! |,
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v = (D2t izt ) + (izt -DizE) + Dz - D)

- ock X k-ro HKA, ykassiBaroliias Ha NnoJryryiockocTs Mexay CosHlieM U naHe-
nsmu HKA
X = X"
X"

3

rae xk’ = [Y;Z; —Y; Z;aY;Zf —YI*Z;EYI*Z; _Y;Zf:ls

|- vz -vz) (w2 -vz) vz -vz) .

A.2.9 PaccumraTh nonpaBku Ha wind-up 3¢gdexT no popmyne:

Ay (1) =2N -7 + sign(a: (d" -4, ))arccos["d—d:"—:d-j-—} 3 (A7)

n

rae N — Leloe YUCIO LUKIIOB,
. r, -—*r" (7,)
P, (1)

r, =[x,,%,.2,] — BexTOp KOOpAMHAT NMpUEeMHMKa B MOMEHT NpHEMa CHTHAa f,

— BeKTOp HarnpasieHus ot k-ro HKA k npueMHuKky;

NPHBEJICHHbIE B 3arojioBKe (aiina HabmoaeHNUI;
d* =X* -a! -(a} xX")+a! x Y* — Bexrop opuenTauuu k-ro HKA, BoramcienHbiii no

KoopaMHaTaM (X*,Y*,Z');

k
X",Y" — oproronanbHele BEKTOpHI, yKa3bIBAIONIME HAa BOCTOK H CEBEpP COOTBET-
CTBEHHO;
d, =X, -a, -(a} xX, )+a, xY, — BEKTOp OpHEHTALMH NPUEMHNKA, BHIYHCIICHHBI

no xoopaunaram (X,.Y,.Z, ).

A.2.10 PaccuuTaTh HaKJIOHHYIO TPONIOCHEPHYIO NONPABKY HA MOMEHT BPEMEHH ;.

A.2.11 Jlna pacueTa MCHoNb30BaTh AMmUpudeckyio Moaeinb GPT2, koropas
T03BOJIET ONpPE/IENATH IaBlIeHHE, TEMIIEpaTypy, Nepenaj TeMIepartyp, AaBjieHHe BO-
JISIHOTO T1apa, K03 PUIIMEHTh THAPOCTATUYECKOH U BIAXKHOM (QYHKIHI 0TOGpakeHs,
a Tak’ke HEPaBHOMEPHOCTh N'eOU/1a B IIyHKTe pa3MeLIeHHs] IPUEMHHKA.

A.2.12 BxonneiMu mapametpamu GPT2 sBIsIOTCS KOOpPAMHATHI aHTEHHBI H
JIeHb IoJia JUIs MOJEJIMPOBAaHHUS NIEPEYUCIICHHBIX NTapaMeTPOB, ONMUPAsACh Ha riio0allb-
HYI0 KapTy CpeJHHX 3Ha4YeHHH IapameTpoB Tpomnocdepbl ¢ marom B 5° (daiin
gpt2_5.grd).

A.2.13 Mozens U UCNONb3yeMble IaHHbIE PEKOMEHIOBAHbI K HCIIOJIb30BAaHHIO
coryamieHneM MexyHapoiHo# ciyxOb1 Bpamenus 3emmn IERS 2010 ropa, Petit G.,
Luzum B. IERS Conventions (2010): tech. rep. URL: https://webtai.bipm.org/iers/
convupdt/convupdt_c9.html):
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P,Temp,dTemp,e,,a,,a,,u=GPT2(M/D,B,L.H), (A8)

w?

rae P — nasnenwe, [la;
Temp — TeMInieparypa, °C;
dTemp — W3MeHeHUe TeMnepatypsl, °C/km;
e, — JlaBJICHHE BOASHOIO Mnapa, [1a;
@, — K03 PUIUEHT rHAPOCTATHYECKON DYHKIMH 0TOOpaXKeH!s;
a, — K03()DUIMEHT BIaXXKHOH QYyHKLHH OTOOpaXKeHus;

U — HEPaBHOMEPHOCTh FeOM/Ia B IIyHKTE pa3MeLIeHHs IPUEMHHUKA, M;
MJD — naTta npoBeleHUs u3MepeHuil B hopmate MomuduumposanHoi Onnan-
CKOM J1aThI;

B,L — reojie3uyecKkas IIUPOTa U JI0JI'0Ta COOTBETCTBEHHO, Pal;

H — reojie3nueckas BbICOTa, M.
A.2.14 KoasdpuuuenTs! a,, a, ABIAIOTCS BXOAHBIMH JaHHBIMH JUIS BbIYHCIIE-

HUs QyHKOMI oToOpakenus (Moxens VMF1):

m, (e),m (e):M](ah,aw,M]D,B,L,H,E), (Ag)

w

rae m,(e) — ruapocTaTHyecKas oTobpaxaromas GpyHKIHS;
m,(e) — BaXkHast oToOpaXxaromas GpyHKIHS;

e — yrou Bo3seimenuss HKA, pan.
A.2.15 Ouennts ruapoctatndeckyio (A10) u BiIaXKHy10 (A1) 3eHuTHBIE TpO-
nocepHsIe 3aJePKKH:

2

d,_ =0,0022768 x ,

5 1-0,00268 - cos(2B) — 0,00000028 H (A10)

d,., =0.0022768x| —2° 0,05 |x Cr , (A1)
- Temp +273.15 1-0,00268 - cos(2 B) — 0,00000028 £/

rAe d,. — 3eHWTHas TUIPOCTATHYECKas TponocdepHas NoIpaBKa, M;
d,., — MOJeJupyeMasi COCTABIAIOMAs 3€HUTHOMH BIIAXHOM TponocdepHoit mo-
[IPaBKH, M.
A.2.16 3navenue TponocdepHoii monpasku Trop'(1,) paccyMTaTh 110 hopmyJie:
Trop'(t,)=d,. -m,(e)+d,., -m,(e)/ (A12)

A.2.17 Pemenvie mHelHON Mozeny HaGmomeHus Y = GX ¢ nomousio (Guistpa
Kanmana s K sumumeix HKA B ryHKTe pasMenienys IpHeMHHKa Ha MOMEHT BPEMEHH f;:
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- BEKTOP HEBA30K

[R!..— P! +cAT' ~Trop! —Grav' - Rel' |
D}, e — Po+cAT' ~Trop, —Grav' - Rel' -d.,,, ., —(A0)
Y = : ]
Ry e — Py +cAT* ~TropX —Grav* —Rel®
| Diopee =Py +CAT* ~Trop) —Grav* —Rel" —d,, . ~(A@)" |

rae (Ao)" — dasosas HeomHo3HauHOCTH /1 K-oro HKA,
- MaTPHIIa YACTHBIX POM3BOIHBIX:

1 1 1 ]
X, =X Ya—Y Z,—Zz
, ] — 1 m, 0 ..0 0
P, P, P,
x,-x y -y z -z
: | : 1 ml, 1 0 0
pn pn pn
G = H . . .
X, g Y, —y“ z Y
- : 7 Lo ... O .. O
pn pll pﬁ
¥ %=y z-2 mE 0 0 1
K K K w
L pn pl'l pn J
- BEKTOP OLICHHBAEMBIX I1apaMETPOB:
X=[Ax Ay Az c-AT, d, b .. 5T,

1€ Ax,Ay,Az — CMEIIECHHE KOOPJIHHAT AaHTEHHBI NPUEMHHKA OTHOCHTEIBHO IIpUBE-
JICHHBIX B 3aroJIOBKe (aiiia HabIoeHHI Ha MOMEHT BPEMEHH f;, M;

¢-AI, — cMenleHHe NIKaJdbl BPEMEHM NPHEMHHMKA OTHOCHTENBHO CHCTEMHOI

HIKaJIbl HA MOMEHT BPEMEHH [, M;

d,, — olleHHBaeMasi TporocgepHas BIaKHAs 3eHUTHAS 3a/Iep>KKa Ha MOMEHT Bpe-

MEHH f;, M;

b* — ouenka apobHO# (a3oBoil HeoaHo3HauHOCTH WA K-oro HKA Ha moment
BPEMEHH 1, M.

A.3 PaccunraTs cmemenue mxanbl mosepsiemoii HAIT 0THOCHTENBHO OHOPHOI
HAII no BeipaxeHuio:

AT,...=AT, —AT (A13)

HCn-on HCn

A.4 PaccunTaTh MOJNHYIO TPONOC(EPHYIO MONPABKY HABMTAIMOHHBIX CHIHAJIOB
Ha KaXXJIblii MOMECHT BDEMEHH Ha HHTEPBaJle BpEMEHH IPOBEICHHA HabIoieH i [4.1y]

ans Becex HKA B myHkTe pasMelieHus IpHeMHHKA.

A.5 OueHuTh NOJNHYIO BIAXKHYIO 3¢HHTHYIO TPONOCHEPHYIO TONPABKY 110 Bbi-
PaXKEHHIO:

dm: =duzm +d‘:! (A14)
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rie d,. — 3eHMTHas BIaXHas TPOnocepHas NoNpaBKa, M;
d,. — OlEHEHHas COCTABJIAION[As 3EHUTHON BJIaXHOH TPOMOChEpHOH NONpaBKy

u3m. A.2.15, m.
A.6 3na4eHue NoIHO# TponocgepHoi monpaBKu paccuuTath 10 Gopmyie (A12).
A.7 Paccunrtath HOHOC(EPHYIO MONMPABKY HABMIALMOHHBIX CUTHAJIOB HA KakK-
JIBlii MOMEHT BPEMEHH Ha MHTEPBAJIC BPEMEHHM IPOBEICHHS HaGIIONCHHMIA [1,,1,] nns

Bcex HKA B nynkre pasmemenus HATI

m

A.8 PaccumtaTh QyHKIMIO OTOOpaKeHHs  on (€) JUISi HOHOC(EPHOH NOIIPaBKH

I1I0 BBIPpAXKECHHIO:

1

miuu (e) = )
I_M (A15)
(r, +h)’

A€ 4 — BBICOTA HOHOC(EPHOTO cJIos, yKasbiBaeMas B haiine popmara IONEX, m.
A.9 OnpeniennTs 3Ha4€HNSs BEPTHKATHLHOTO 0GIIEr0 3JIEKTPOHHOTO COJICPIKaHHSI
HoHochepsl ¥TEC Ha 0CHOBe Iy6IMKYeMbIX Me:sxnynaponuoii cnyx6oit THCC 1GS
MOHOC(EPHBIX KapT B Mex/yHapoaHoM (opmare IONEX (IONEX: The IONosphere
Map  EXchange  Format  Version 1.1), ftp://igs.ensg.ign.fr/pub/igs/
products/ionosphere/.
A.10 PacuéT BHIMONHATE 110 MaTEMaTHYECKONH MOJIEIH TI0 BBIPAXKEHHIO:

40.3-VTEC
Ion(t,)=W'mfon(e), (Al6)

I'/IC VTEC — BEpPTHKaJIbHas I10JIHas SJICKTPOHHasA KOHLICHTpAIUA,

| g 4acrora curuana k-oro HKA, I'n.

A.11 Bemomnuuts nm. A.2-A.10 no gaHHsM, NIOJIY4EHHBIM C NOBEPSIeMOH ariia-
paTypsl.

A.12 PaccunTaTs CHCTEMAaTHYECKYIO NOTPEIIHOCTH IICEBAONANBHOCTH B 110/1-
ananasonax L1 u L2 nosepsemoii anmaparypsl u onoproii HAII 1o ncesioaansHo-
MCPHBIM KOJIOBBIM HM3MEPCHHAM C IIOMOIIBIO METOJA CHHXPOHHBIX HaONIONCHMII B
nynkrax pasmemenns HAIT na xaxupiit Momenr ¢, [1,,1, ]

B*" (tr' ),. +B" ()= e (t,. )n - ptm (tr )n % C'(AT(:, )" _AT (‘.- )) =
Trop* (1), + Ion*" (t,) +Grav* (1, ), + Rel* (t,) : (A17)

B (1), + B (1) =R (), ~ 6 (1),, +e-(AT(1),, ~AT* 1))+

i L)

’ Al 8
Trop*(t,),, +1on*" (1), +Grav*(t,)_ +Rel* (t,) (ALS)

i 1
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rae B (¢,), , B*" (), — TONpaBKa 3a[ep>KKH HABUTALIHOHHOTO CHTHAJA TOBEpsc-
Mo¥ annapatypsl u onoproit HAII 14 m-ro THOa cHrHaia Ha MOMEHT BPEMEHH 1,

COOTBETCTBEHHO, M;
B"" (t,) — mompaBKka 3a/iep)KKH HaBHTallHOHHOTO CHTHana s k-om HKA m-ro

THIIA CHTHAJIa HA MOMEHT BPEMEHH 7, , M;
R*" (1), , R*"(t,), — M3MepeHHas NCEeBAONANLHOCTH 40 k-oro HKA m-ro tna

CHIHaJa [ oBepseMoii annapatypsl ¥ onopHoit HAIT Ha MOMeHT BpemenH £;, M;
p " (1, ).s (s, ),, — FeOMeTpHYecKas JanbHOCTh 10 k-oro HKA m-ro Tuna na

i

MOMEHT BPEMEHH 7, MoBepsieMO¥i anmapartypsl i onopHoit HAII, paccuntannas B

n. A.2.4, m;

¢ — CKOpOCTBb CBETa, M/C;

AT(t,),, AT(t,), — IIKaJa BpeMeHH NIOBEPsICMOM anmapartypsl U omopHoiit HATI

COOTBETCTBEHHO, paccuuTanHas B 1. A.2.17, c;

AT*(t,) — Goprosas mkan Bpemern HKA TNIOBEPSAEMOH annapaTypsl U ONOPHOI

HAII, paccunrannas B . A.2.5, C}

Trop*(t,),, Trop*(t,), — Tpomochepnas T0NpaBKa JUisl IOBEPAEMON anmapaTyphl

u onopHoii HAII, paccuntannas B 1. A.6, M;

Ion*" (1,) , lon*" (1), — noHochepHas TIONpaBKa Jisi NI0BEPAEMO¥i annaparyphl u

onopHo# HAII, paccunrannas B . A.7, M;

Grav'(t,),,Grav* (1,), — IpaBHTaUMOHHas HompaBka s NOBEpsEMOH armnapa-

Typbl ¥ onopHoi HAII, paccuurannas B . A.2.6, M;

Rel* (1) — pensaTuBHCTCKAs nonpaBka ans k-oro HKA, paccunrannas s

o A.2.7, m.

A.13 PaccunTaTh 3HaY€HHE CHCTEMAaTHYECKOi TIOTPELIHOCTH TICEBA0AAIBHOCTH
IUIs TIOBEPsieMO# anmapartypsl B*" OTHOCHTENBHO onopHoi HAII no pesynbraram
pasHocTH ypasHenui (A17) u (A18) Ha HHTepBale BpeMeHH HaG IO ICHMIA.
A.14 Paccunrath CKOPPEKTHPOBAHHYIO IICEBAOAATBHOCTS 10 k-ro HKA JUISI T1O-

BEpAEMONi anmapatypel R'“"(4, ), € Y4€TOM paccyMTaHHO#H monpaBku B (z,) wm3

. A.13 1o BbIpaXkeHuIo:
R = o™ (%), +c-(AT(t,. ), —AT* (s, ))+

: Al9
Trop* (1), + Ion*" (1), + Grav* (4, ), +Rel* (t,) +B*" + B+~ (AI9)
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Ilepeuyennb cokpameHunii

global navigation satellite system, rino6anbHas HaBUrallMOHHAS CITyT-
HUKOBasi CUCTEMa

Global positioning system (United states of America), rimo6anbHas
HaBHTrallMOHHasA cucTeMa HaBurauuu (CoelMHeHHbIe IITaThl AMEPUKH)
international earth rotation and reference systems service,
MEeXyHapo/aHas ciryxk0a BpameHus 3eMiu

international GNSS service, mexaynapoaHoe arearctBo ["THCC
receiver independent exchange format, popmar oOMena nanHbIMu, He-
3aBUCHUMBIH OT IOJIy4aTes

universal time coordinated (Soviet Union), HalimoHaIbHas 1IKaja Ko-
OpAMHHMPOBAaHHOIO BpeMeHHU Poccuiickoit @enepaumn

world geodetic system, BceMupHas ccTeMa reoie3u4eCK|X rnapameT-
poB 3emiu

rinobanbHas HaBUrallMOHHas cryTHHKoBas cucrema (Poccuiickas ®e-
Jepanus)

rinobanbHasi HaBUTrallHOHHAsS CIYTHUKOBas CHCTEMA
rocy/lapcTBeHHasi CUCTeMa U3MepeHHi

KOMILIEKC Ieo/1e3Uu4ecKoro MOHHTOPUHTa

METO/IMKA MTOBEPKH

HaBUIallMOHHAas alnmnapatypa notpedurenei

Hay4qHOEe HCCIIE/IOBATeIbCKOE OT/e/IEHHE

HAaBUTALIMOHHBIH KOCMHYECKHI anmapar

nporpamMmHoe obecriedeHue

PYKOBOZCTBO I10 9KCIUTyaTalluy

CpeaHee KBaJIpaTHYECKOE OTHOCHTEIIBHOE /IByXBbIOOPOYHOE OTKJIOHEHHE
Cpe/iHee KBa/lpaTH4ecKoe OTKJIOHEHHE

cCHCTeMa KOHTPOJIS M MMOATBEPHKACHHUS XapaKTEPHCTHK PalMOHABUT I~
onHoro nos cucteMbl [ JIOHACC B uHTEpecax rpaXkIaHCKHX roTpedHTeei
crieliMajibHOe porpaMMHoOe obecrneueHne



