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1 O0mue cBenenus

1.1 Hacrosimas MeTonuka MoBepKH paclpOCTPaHSETCsi Ha KOMILUIEKCHI Te0/Ie3H-
yeckoro Mmonutopunra KI'M (nanee no tekcty — KI'M), BKimo4asi ero Moaugukanuu
KI'M UBIIA.466535.130, KI'M UBIIA.466535.130-01, KI'M UBIIA.466535.130-02,
usrorasnuBaeMele AO «HIIK «CITII», r. MockBa, U ycTaHaBIMBaeT METOIBI M Cpei-
CTBa MX IIEPBUYHOMN U NEPUOJUUECKOM OBEPOK.

1.2 IIpu npoBeieHUU NMOBEPKU JODKHA OBITH oOecreyeHa MpoCiie)XuBaeMOCTh
K TOCY/IapCTBEHHOMY IIEPBUYHOMY CIIELMAIIEHOMY 3TAJIOHY €IHHULBI [UTHHBI — METpa
I'DOT 199-2018 u x rocyapcTBEHHOMY NMEPBUYHOMY 3TAJOHY €IHHHIl BPEMEHH, ya-
CTOTHI M HalnMoHaNbHOM MmKaybl BpeMeHu ['OT 1-2018 mo rocynapcTBeHHO# moBe-
POYHOM CXeMe IUIsi KOOPAMHATHO-BPEMEHHBIX U3MEPEHHUH, YTBEPXKIACHHOH MPHKa30oM
Poccranmapra Ne 2831 o1 29.12.2018 r.

1.3 IIpu nmpoBeseHHM NMOBEPKH HEOOXOJMMO PYKOBOJCTBOBAThCS HACTOSIIEH
METOJMKOM M OSKCIUTyaTallHOHHOW JOKyMEHTAallMel Ha MCIOJb3yeMoe IPH IMOBEpKE
obopynoBaHue.

1.4 Metozuka NOBEpKU peali3yeTcsi IIOCPEACTBOM METOZIOB yAAIEHHBIX H3MEPEHHUiA.

2 Ilepeyenn onepanuii NnoOBepKU

2.1 Ilpu noBepke BHIMOJHAIOT ONEPALIH, PEACTaBIeHHbBIE B Tabmwuile 1.

Tabmuua 1 — Ilepedens onepalyii, BEINOIHAEMBIX IIPH MOBEPKE

Howmep | IIpoBeaicHne noBepku

ITyHKTA | P NCPBHY- | iy nrepu-
HOM MoBepke

HaumeHnoBaHue onepanuu

METO- Dt iode OJIMYECKOH
AUKH | peyonra) | TOBEPKE

1 BaemHui 0ocMOTp Cpe/IcTBa H3MEpPEeHHIH 7 na Ja

2 [loaroroBka Kk moBepke ¥ onpoOOBaHHE CPEICTBA H3MEPEHHUI 8 Ja Ja

3 IIpoBepka nporpaMMHOro obecrnedeHus: CpeACTBa H3MEPEHUH 9 pi:} Ja

4 Omnpenenenre METPOJIOTHYECKHX XapaKTEPUCTUK cpeacTBa u3-| 10

MEpeHHH

4.1 OnpeneneHue cpeaHero KBaJpaTHYeCKOro OTKIOHeHHs ciy-| 10.1 na Ja

YaifHOH COCTaBISIOMENH WHCTPYMEHTAIbHOM MOrPelIHOCTH W3-
MEpEHHH MCEeB0IATBHOCTH M0 (ase JaTLHOMEPHOro Kozia




HaumenoBanue onepanuu

4.2 OmnpezeneHne CpeHEro0 KBaJpaTHYECKOTO OTKJIOHEHHS CITy-
YaiHOM COCTaBIAIONIEH HWHCTPYMEHTAIbHOM MOTPEHIHOCTH H3-
MEpEHHI NICEeBI0AANBHOCTH 10 (pase HecyIe# 9acToTh

4.3 OnpeneneHue U3MEHEHHUS CHCTEMATHYECKOH COCTaBIISAIOMIEH
HHCTPYMEHTAJIBHOH IOrPEIHOCTH U3MEPEHHH NCEBA0AATBHOCTH
no $ase JaTbHOMEPHOro KoJa 10 HaBHrallHOHHOTO KOCMUYECKO-
ro ammapata cuctembl [JIOHACC nHa uHTepBajse BpeMeHH
Habmonenus 8 cyt

4.4 OnpeneneHue OTHOCHTENBHOH IOrPEIHOCTH IO YacToTe
BeIXoAHOro curaana 10 MI'n va uarepBane 1 rox

4.5 OnpeneneHue CpeiHero KBaJpaTHYECKOTO OTHOCHTEIHLHOTO
JBYXBBIOOPOYHOIO OTKJIOHEHHS YaCTOTHl BBIXOJHOIO CHTrHajIa
10 MI'n Ha HHTEpBasie BpeMeHH U3MepeHuit 1 cyT

5 TloaTBepaeHHe COOTBETCTBHS CpEICTBAa M3MEpPEHHH MeTpo-
JIOTHYECKHM TpeOOBaHUAM

Howmep | IIpoBezienne mosepku
ITYHKTa | M NePBHY- | oy repy-
METO- HOM moBepke 5
(wm mocie OJHYCCKOH
iz PEMOHTa) IIOBEpPKE
10.2 a na
1 03 Ja aa
1 04 Ja aa
10.5 Aa a
1 1 Ja Ia

2.2 Ilpu momy4eHUH OTPULATENBHBIX PE3yIbTATOB IIPH BHINIOJIHEHUH JIFO00H 13
olepalui, npuBeIeHHBIX B Tabnuie | moBepka npekpamaercs, 1 KI'M Opakyercsi.

2.3 He pomyckaeTcsi NpoBeicHUE MOBEPKH OTAEJIBHBIX MU3MEPUTENIBHBIX KaHa-
JIOB MJIM OT/EJIbHBIX aBTOHOMHBIX OJIOKOB MJIM MEHBIIEr0 YKCia U3MEPSEMBIX BEJIH-
YUH WIA Ha MEHbILIEM YHCIIe MO/IHaNa30HOB U3MEPEHHIA.

3 MerpoJioruyeckne U TeXHHYeCKHe TPeOOBaHHSI K CpeICTBaM

NOBEPKH

3.1 Pexomennyemsie cpezactBa nosepku KI'M npuBenens! B Tabnuie 2.

Tabnuna 2 — CpezncrBa U3MepeHH, HCIIONb3yeMbIe IIPH OBEPKe

Onepauun nosep-
KH, Tpedyromue
IPHMEHEHHUE
CPEICTB MOBEPKH

MC’I‘pOIIOFH‘-ICCKHC U TEXHHYECKHE Tpe6osa-
HHA K CPEACTBAM IIOBEPKH, HeoOXoUMBIe
JJ1d IPOBEICHUA ITIOBEPKH

[TepedyeHb peKOMEHIYEMBIX
CPEeACTB NOBEPKH

10.3-10.5 [Ipenensr nomyckaeMol OTHOCHTENBHOM IO-
rpemHOCTH 1o wactore + 1:10713, cpemmee
KBaJpaTHIECKOE OTHOCHTENLHOE IBYXBHIOO-
POYHOE OTKJIOHEHHE YacTOTHI TIPH BPEMEHH
u3Mepenus 1 cyt, He Gonee + 7,0-10716

DOTanoH eIMHHI BpEMCHH, Ya-
CTOThl HOMHMHAJIBHBIX 3HAYEHUMH
H IIKaJlbl BDEMCHH




Onepanuu nosep-
KH, TpeOyromue
IPUMEHEHHE
CPEJICTB MOBEPKH

Mertponoruueckue u TexHHYeCKHe TpebOBa-
HHUS K CPEe/ICTBaM IOBEPKH, HEOOXOAUMBIE
JUTSL TIPOBEJICHHS TIOBEPKH

IlepeyeHb peKOMEHIyEeMBIX
CPEZICTB MOBEPKH

10.3-10.5

[Ipenen nomyckaeMoro MeIHWAHHOrO 3Hade-
HHs abCOMIOTHOH NOTrPENIHOCTH OIpejerne-
HHS 3(eMepH]i HaBHTAaMOHHBIX KOCMHYE-
ckux annapatoB 0,035 m

Cucrema KOHTpONISI W TIOATBEp-
XKICHUS XapaKTEPUCTHK pajaHo-
HaBHUTALMOHHOTO MOJIS CHCTEMbI
['JIOHACC B uHTepecax rpax-
JAHCKHX moTpeduTeneil nepsoii
odepeau

Ilpenen momyckaeMoif MOrpemIHOCTH BOC-
IPOU3BEACHUS/ U3MEPEHHS 6e33anpocHoi
JATBHOCTH 10 (a3e JATbHOMEPHOro Koja He
Gonee 0,05M, mpexnen xaomyckaemoi mo-
TPEIIHOCTH  BOCIPOHM3BEACHHH/H3MEPEHUS
0e33anpocHOM AANBbHOCTH MO (ase Hecyle
yacToThl He 6onee 0,002 M

Pabouwnii 3Tanon koopauwHaT Me-
crononoxeHus | paspsga co-
IJIaCHO TOCY/apCTBEHHOH IMOBe-
POYHOM cXeme Ui KOOpAMHAT-
HO-BPEMEHHBIX CPE/ICTB H3Mepe-
HUH, YTBEPKIEHHOH IPHKA30M
Poccranpaprom Ne 2831
ot 29 nexabps 2018 r.

3.2 Bee cpencTBa moBepkH, npuMeHsieMble npu noBepke KI'M, nomkHBI ObITH
MCIIPaBHBI, aTTECTOBAHbI WIIH NIOBEPEHBI.
3.3 BmecTo yka3zaHHBIX B Tabuuie 2 CpeACTB MOBEPKH JOIMYCKaeTCs NMpUMe-
HATH JIpyr'He aHaJorH4YHble, 0OecreunBaronue Onpe/esieHHe METPOJIOTHYECKUX Xa-
pakrepucTiuk KI'M ¢ TpeGyeMoii TOYHOCTBIO.

4 TpeGoBaHus K CHIENHATHCTAM, OCYIECTBJISIIOIIHM MOBEPKY

4.1 IloBepka J0KHA OCYLIECTBISATHCS JIMIAMH C BBICIIMM WM CPEJAHUM TeX-
HUYECKUM 00pa3oBaHHeM, KBaTM(ULUPOBAaHHBIMH B KayecTBe IOBepHUTeNel B obia-
CTH KOOPAWHATHO-BPEMEHHBIX CPECTB U3MEPEHHH.

S TpeGoBanus no odecneyeHu0 H€30NMACHOCTH MPOBEIEHHSI MOBEPKH

5.1 Ilpu npoBeneHUM NOBEpKH JOKHBI OBITH cOOMOAEHBI Bce TpeOoBaHUs
6ezomacHoctu B coorBercTBHM ¢ ['OCT 12.3.019-80.

6 TpeGoBaHusi K yCJIOBUSIM NIPOBeeHHsI MOBEPKH

6.1 IIpu nposenenuu nosepku KI'M nomkHBI cOOMOAATECS ClEAYIOIIHE YCIIO-

BUs:

- HAIIpSPKEHUE ITATAHUA OT CETU NEPEMEHHOI'O TOKa

gacTtoTo oT 48 1o 52 ', B

- JUIsl annaparypsl, pa3MelniaeMoi B IOMEIeHHH:

............................... 220 + 22.
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a) TeMIlepaTypa OKPYXKAOWIEr0 BO3AYXA, °C.....cvvvevrerrerrerrennneenen. oT 5 10 40;
0) NoBbILIIEHHAS OTHOCUTENbHAS BIIaXXHOCTh BO3/yXa
OPH TEMUCPATYPE 20 OC; Y04:cccsissssmsssnssunmnmsousssisuosasassassanssssnsassassassssmvanemsrmasonsasssissunsss 80
- JUIs anmnaparypsl, pa3MelliaeMoi Ha OTKPBITOM BO3IyXe:
a) TeMIeparypa OKpYKaroIero Bo3ayXa, °C.........ceeevnen. ot muHyc 40 no 40;
0) MOBBIIIEHHAS OTHOCUTENIbHAS BIAXKHOCTH BO3/yXa
NPH TEMBEPATYPE 25 PIC; Wb crenerneenensrsoissussnsnerisvissssassosnisiioss susnsmmenssensasveassersansasssssanssass 98

IIpumeuariue — Jlomyckaercs NPOBEICHHE MIOBEPKH B PEATHHO CYIIECTBYIOMIMX YCJIOBHSX, KPO-
Me 0000 OroOBOPEHHBIX B IJAHHOH METO/IMKE NOBEPKH, €CITH OHU HE BBIXOZISAT 3a Mpe/eibl paboduX YCIIOBHI,
YCTAHOBJIEHHBIX B PyKOBOJICTBAX IO SKCIUTyaTaIlHH CPEICTB H3MEPEHH, IPUMEHSIEMBIX ITPH MIOBEPKE.

7 BHewiHuii 0CMOTP CpeACTBa U3MePeHHi

7.1 Ilpu npoBeEHUH BHEIIHEr0 OCMOTpPA IMPOBEPUTH OTCYTCTBHE MeXaHHYe-
CKHMX MMOBPEXIEHUN U OCIa0IeHHs IEMEHTOB, YeTKOCTh (PUKCALMH UX TOJOXKEHHUS,
4€TKOCTh 0003HAYEHU M, YUCTOTY U UCTIPABHOCTH Pa3beMOB U THE3.

7.2 Pe3ynbTraThl MOBEPKU CUYUTATH IOJIOKUTENBHBIMHU, €CIIH OTCYTCTBYIOT Me-
XaHHYECKUE MOBPEXKICHHUS U OCIabJIeHHs 3JIEeMEHTOB, (pUKcalMs UX MOJIOKEHUs YET-
Kasi, pa3bEMBI U 'HE3/1a YUCTHIE U UCIIPaBHBIE.

8 IloaroroBka Kk moBepkKe U ONPOOOBAHHE CPEACTBA H3MEPEHHMI

8.1 IloaroroBka Kk mMoBepkKe

8.1.1 IloBepuTens HODKEH M3YYUTh TEXHHYECKYIO U 3KCIUTYaTAlMOHHYIO IOKY-
MEHTALMIO U3rOTOBHUTEJS M PYKOBOJCTBA I10 JKCIUTyaTallid PUMEHSEMBIX CPEe/ICTB I0-
BEPKH.

8.1.2 Ilepen npoBeneHueM onepawuii MOBEPKH HEOOXOIUMO:

- IIpoBepUTh KoMIUIeKTHOCTh KI'M cormnacHo 3KCIuTyaTalliOHHON JOKYMEHTAlUH;

- IPOBEPUTh KOMIUIEKTHOCTh PEKOMEHJOBAHHBIX (HJIA QHAJOTHYHBIX UM)
CPeACTB MNOBEPKH;

- 3a3eMJIMTH (ecM 3T0 HeoOXoAuMO) pabouue 3TaJIOHbI, CPEACTBA U3MEPEHUH
¥ BKJIIOYUTH IHUTaHHE 3a01aroBpeMEHHO Iepe]l OuepeHOM onepanuel moBepku (B
COOTBETCTBHH CO BPEMEHEM YCTAHOBIIEHHs paboyero pexxuMa, ykazaHHbM B PD).



8.2 OnpoGoBanue

8.2.1 BxiIrounTh UCTOYHHK OecriepebOMHOro MUTAHMSI COTJIACHO PYKOBOJCTBY

110 3KCIUTyaTallud U IIPOBEPHUTH, YTOOBI 3€IEHBIN WHIUKATOP BKIIKOYCHHSA CBETHJICH
IMOCTOSIHHO.

8.2.2 Bxurounts coctaBHble 9acTH KI'M coriiacHO MX pyKOBOJCTBaM IO JKC-
IUTyaTalHiH.

8.2.3 YOenuThCcsi B HANWYMM IUTATHOW MHAWKALMHA TPHEMa HABHUTAlHOHHOIO
curHana ¢ HKA HaBHrallMOHHBIMU IPUEMHO-H3MEPUTETHHBIMH MOIYJISIMH.

8.2.4 3anyctute CIIO HaBuraumonusix npuémHukoB KI'M, coriacHo pyko-
BoacTBY onepatopa HBI'K.00186-02 34 01 u UBITA.01439-02 34 01.

8.2.5 Y10cTOBEpHUTHCS B HAKOIUIEHHH AaHHBIX H3MEPEHHIA.

8.2.6 YOenuTscss B HAIMYMKM MHIMKAIMKA pabOTHI U MEpefiayd CUrHajla CTaH-

AapTa 4aCTOThl U BPEMEHH U CPEACTBA 3alIUTHI nmbopmaunn Ha NEepEeAHUX IMaHeIaX
U3/ICJIUH COTJIaCHO UX PYKOBOACTBAaM II0 3KCILTyaTaluHu.

8.2.7 Pe3ynbTaThl MOBEPKH CYHUTATh MOJIOKUTEIBHBIMU, €CIH BBIIOJHSIKOTCS
nmn. 8.2.3, 8.2.5, 8.2.6.

9 IIpoBepka nporpaMmMHOro obecrnedeHus CpeCTBA H3MePEHHii

9.1 Onpenenute unentTudukaunonusie aanHsie [10 KI'M B cooTBeTcTBHH C
PYKOBOJICTBOM I10 9KCILTyaTall|y.

9.2 Unentuduxanuonnsie fanusle [10 npesxcraBinens! B Tabnuie 3.

Tabmiua 3 — WUnentuduxanuonnsie nanusie [10 KI'M

UnentudukaunoHHsle aHHbIE (NPU3HAKH) 3HaueHue
UnenTndukauMoHHOE HAUMEHOBAHHE HBI'K.00186-02 UBITA.01439-02
HaumeHoBaHHe nporpaMMbl H HCTIONHAEMOro daiina [Tporpamma npuema u | Komruieke nporpamm

HAKOIUIEHWS HaBUTaLM- |MepeJayu JaHHbIX
oHHbIX laHHBIX GNSS | u ynpasienus
«GNSS_J2__EXE»

Howmep Bepcun (MaeHTH)UKALIMOHHBIH HOMED), HE HIKE 1.0 1.0

9.3 Pe3ynbTarhl MOBEPKH CYUTATH MOJIOKHUTEIbHBIMH, €CIIA HICHTHPUKAIIMOH-
Hble naHHble [10 COOTBETCTBYIOT JaHHBIM, YKa3aHHBIM B Tabnule 3.
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10 Onpenenenne MeTPOIOrHYECKHX XAPAKTEPHCTHK CPEACTBA
H3MEpPEeHM i

10.1 Onpenenenne cpeaHero KBaJpaTHYeCKOr0 OTKJIOHEHHS CJy4YaiHOl
COCTABJISIIOIEH HHCTPYMEHTAJbHOH MOTrpPelIHOCTH H3MEpeHHH NceBI0JaJbHO-
CTH 1o ¢a3se JaJIbHOMEPHOro Koaa

10.1.1 ITpoBecTr u3MepeHUs] NPHEMHO-H3MEPUTENBHBIMHI YCTPOUCTBAMH U3 CO-
craBa KI'M Ha uHTepBasne BpeMEHH [UIMTENBHOCTBIO 1 CyT, MOMy4YuB (aiinbl u3Mepe-
Hu# B popmare RINEX.

10.1.2 Beibpate u3MepeHHs NCEBAOAATBHOCTY IO (a3e AaTbHOMEPHOrO KoJa
Hecywei gacrotsl ansi CHC I'NNIOHACC B auanazone L1OF c nutepoii 0 anst yrios
MmecTa He MeHee 20 rpaaycos.

10.1.3 PaccuutaTh 3Ha4eHUE KOMOUHAIMH:

MFyc; = Reyi =Py —=2- 1y, (1)
rie [ — HOMEP JIOXH;
Rc) i — ¥3MepeHue NCceBI0JAIBHOCTH 110 (pa3e JalbHOMEPHOIo KOJa;
® || ; — MU3MepeHHe IICeBI0IaIbHOCTH 10 (pa3e Hecyllei 4acTOThl;
2
1,,,=(@,, —(I)in)-72f2—f2 — noHOCc(epHas 3ajepikKa, OLEHEHHas M0 H3Me-
1~ J2

peHusiM (a3bl Hecye# yacToTsl B quanazonax L1 (@) u L2 (®,) Ha yacToTax f
¥ f2 COOTBETCTBEHHO.
10.1.4 Paccuntate CKO ciyyaiiHO#M cocCTaBIslIOIE# WHCTPYMEHTAIBHOM MO-

rPEIIHOCTH U3MEPEHHH MCeBA0JATBHOCTH 10 (a3e JaJbHOMEPHOro Koza mo ¢opmy-
ne:

] & g

1 N
Opic = ﬁz mlCi_N;WCICi ; (2)

121
r7ie j — HOMEp 3IOXH;
N — 4ucio U3MEpeHUH.

10.1.5 Bemmonuuts nm. 10.1.2-10.1.4 s xaXaoro MpUHAMAEMOTO THIIA CHT-
Hana (THCC, nomep HKA, yacTOTHBIN nuMana3oH, CeNEKTHBHOCTH) Ul KaKIOro
¢aiina RINEX.

10.1.6 Pesynsratel noBepku mo 1. 10.1 cuuTarth MONOKUTETHHBIMH, €CITA MaKCH-
MabHOE 3HaueHue u3 Beex paccunTaHHelX CKO cmyyaifHO#M cOCTaBISIOLIEH MHCTpYMEH-

TAILHOM MOrPEeIHOCTH U3MEpPEHUH IICEeBIOATIBHOCTEH 1Mo (hase JaTbHOMEPHONO Koaa He
oonee 0,3 m.
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10.2 OnpenenieHne cpeaHero KBaApPaTHYECKOr0 OTKJIOHEHHS CJay4aifHoii
COCTABJISAIOIIEH HHCTPYMEHTAJILHON MOTPEelIHOCTH H3MEPEeHHH MCeBI0AabHO-
CTH 1o (paze Hecywiei 4acTOThI

10.2.1 IIpoBecTu u3MepeHus IPHEMHO-U3MEPHTEIBHBIMUA YCTPOUCTBAMH U3 CO-
craBa KI'M Ha uHTepBajne BpeMEHH [UIUTENBHOCTBIO 1 CyT, Mony4YuB (aifiibl u3Mepe-
Hu# B popmare RINEX.

10.2.2 BeiOpats u3MepeHHs MCeBIOAATBHOCTH MO (ha3ze HeCyIlel 4acTOThI s
CHC I'JTIOHACC B nmunanazonax L10OF u L2OF ¢ nutepoii 0.

10.2.3 PaccuuTaTh pa3sHOCTH MU3MEpEHUH NCeBIOJAIBHOCTEH MO (asze Hecylien
9aCTOThl OTKPBITBIX CUTHAJIOB MeX 1y auanasoHamu L1 u L2 qng yrnoB mecta He Me-
Hee 20 rpamycos:

Dy 1y =Py =Dy, 3)

10.2.4 Paccuntate CKO ciyyaiiHOM COCTaBISIOLIEH HHCTPYMEHTAIBHOW Mo-
IPEIIHOCTH U3MEPEHUH MICEB0JAILHOCTH IO (haze Hecyllel 4acToThl 1o GopmyJie:

1 1 & ’

Oy = W__l)z (D'Lll-Lz(t),.—WZ Zl-LZ(t)i : )

j=1 i=1

rae @} (f) — Bropas mpou3BoaHAs M3MepeHHil MCEBNOAATBHOCTH MO (ase Hecy-

1Ief 4aCTOThl OT BPEMEHH, pacCYMTaHHAs Ha -0 3MOXY.
10.2.5 Bemonuuts nm. 10.2.2-10.2.4 ans xaxaoro MpUHAMAEMOro THIA CHUT-
Hana (THCC, somep HKA, cenexTuBHOCTH nocTyna) mis kaxzaoro ¢aiima RINEX.
10.2.6 Pe3synbrarel nosepku 1o 1. 10.2 cyuTath MOJNOKUTENBHBIMHU, €CIIM MaKCH-
MaJlbHOe 3HaveHue u3 BeeX paccuuraHHblX CKO cirydaiiHo# cocTaBisoled HHCTpYyMeH-

TAIBHOM TOIPEIIHOCTH M3MEPEHHUH IICEeBI0ATTBHOCTEH 10 (hase Hecyllel 4acToTsl He Ooree
0,001 m.

10.3 Onpenenenne H3MeHeHHS] CHCTEMATHYECKOH cCOCTaB/sIONIeH HH-
CTPYMEHTAJIbHOH MOrpemHOCTH H3MepeHHil NceBA0AAJbHOCTH MO (ase JajIbHO-
MEpPHOro KoOAa /[0 HABHIAHOHHOIO0 KOCMHYECKOr0 anmnapara CHCTeMbl
I''IOHACC na unTepBaJjie BpeMeHH Ha0oaeHus 8 cyT

10.3.1 Jlnst xakA0ro HaBUralMOHHOTO NpueMHuKa U3 coctaBa KI'M BBINOIHUATE
M3MEpEHHs B TeueHue 8 CyTOK U pacuérhl cornacHo [Ipunoxenuto A, ucrons3ys B Ka-
yecTBe onopHoi HAII xoMIulekT HaBUrallMOHHOM anmapaTrypbl M3 cocTaBa pabouero
3TaJIOHa KOOPAMHAT MECTOMONIOXKEeHUs | pa3psiza, a B Ka4eCTBE €ro ONOPHBIX CUTHATOB
— CHTHaJIbl OT CTaH/apTa YacTOThl U BPEMEHHU U3 COCTaBa 3TAJOHA €IMHHILl BPEMEHH,
YaCTOTHI U ILKaJIbl BPEMEHH.
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10.3.2 PaccuuraTh cpelHHE CYTOYHbIC 3HAYEHHS CHCTEMATHYECKOH IOrpell-
HOCTH M3MEpeHHs NCeBJOAANIBHOCTH 10 Kaxnoro HKA no kaxmomy TuIiy curHanos
A1 TIOBEPSIeMOH ammapaTypbl OTHOCUTENbHO onopHoit HAII, ucrnons3ys MraoBe-
HbI€ 3HAYCHHUS, IIOJTyYEHHBIE 10 pe3yJIbTaTaM BBIMOJHEHH I1. A.13.

10.3.3 Onpenenuts npeznens! u3MeHeHus (pa3sHULA MEXIYy MaKCHMAJIbHBIM U
MHUHUMAJIBHBIM 3HaY€HHWEM) CHCTEMAaTHYECKON MOTPEIIHOCTH HM3MEPEHHs IICEBJIO-
panpHOCTH J10 Kakaoro HKA no kaxnoMy TUIy CHTHalIOB Ha HHTepBaje Habmoe-
HUA 8 CyT.

10.3.4 Pe3ynbrarsl noBepku 1o 1. 10.3 CYMTATH MOJOKHUTEILHBIMH, €CIH s
Ka)XKI0ro HaBUralmoHHOro npuéMuuka u3 cocrasa KI'M s kaxxnoro HKA mo kax-
NOMY THITy CHUTHAJIOB W3MEHEHHE CHCTEMAaTHYeCKOW COCTABIISIOLIEH WHCTPYMEHTAlb-
HOM IOrPEeIIHOCTH M3MEPEeHWH IICeBJOAATBHOCTH MO (hase HabHOMEPHOro Koja 0
HaBHTallMOHHOro KocMuyeckoro amnmapata cucremsl ['JIOHACC na unTEpBane Bpe-
MeHH HabmozeHus 8 cyT HaxoauTcs B pezenax + 0,2 m.

10.4 Onpenenenne OTHOCHTEIbHON MOrPEeMIHOCTH MO YaCTOTe BHIXOAHOIO
curnaaa 10 MI'y na narepsaJie 1 roa

10.4.1 ]l HaBUralMoOHHOTO NMpHeMHUKa U3 coctaBa KI'M BBINOIHUTE U3MEPEHUS
coracHo IIpunoxkenuto A, ucnons3ys B kadectse onopHoi HAIT komiuiekT HaBUrauu-
OHHO¥M amnmapaTypbl M3 COCTaBa pabodyero 3TaloHa KOOPAMHAT MECTOTOIOKEHHs
| pa3psizia, a B Ka4ecTBe €ro ONOPHBIX CHIHAJIOB — CHTHAIBI OT CTaHAapTa 4acTOThl U
BPEMEHH M3 COCTaBa J3TAJIOHA €IMHHUI] BPEMEHH, YacTOThl U IIKAIbl BPEMEHH, MOJY4HB
3HAYEHMs CMEILEHUs LIKaJIbl BpeMEHU OJI0Ka MPUEMHBIX YCTPONCTB OTHOCUTENIBHO LIKa-
161 BpemeHu onopHoi HAIT (oTHOCHTENBHO LIKaJIbl BpEMEHH 3TaJIOHa YacTOThI U BpeMe-
HH)BIL A.3.

10.4.2 BeiOpaTh 3HaueHHs CMELIEHUs WLIKaJIbl BPEeMEHM OJIOKa NpPHUEMHbIX
YCTPOHCTB OTHOCHUTENIBHO IIKAJIbl BPEMEHHU ITAJIOHA YaCTOTHl U BPEMEHM Ha HHTEP-
BaJle BpeMeHU HabmoneHus 1 cyT.

10.4.3 AnnpoxcUMHpOBaTh BEIOpaHHBIE 3HAYEHHs ITOJIMHOMOM IIEPBOM CTere-
HH (a't + b), rae ¢t — 3mo0Xa U3MEPEHUH, C.

10.4.4 OtHOCUTENBbHAS MOTPENIHOCTh YaCTOThI BBIXOAHOro curHana 10 MI'u
OTIOPHOrO CTaHJapTa 4acTOTHl OJIOKa MPHEMHBIX YCTPOUCTB Of OyaeT coOTBETCTBO-
BaTh K03 uiuenTy a.

10.4.5 Y6enutbcs, 94TO OTHOCHTENbHAs MOIPEIIHOCTH YacTOThI BBIXOJHOIO
curHaia Of HaxOQuTCs B mpezeax +1-10712,

Ilpumeuanue — Bomonuenue 1. 10.4.5 noaTBep)KIaET, 9TO OTHOCUTENBHASA IOIPELIHOCTD I10 Ya-
cTOTe BRIXOJHOTO curHana 10 MI'i va maTepBane 1 rox HaxomTes B mpenenax + 5-1075,
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10.4.6 B ciiydae He0OXOIUMOCTH, €CIT OTHOCHUTENBHAS TIOIPEIIHOCTE YaCTOTEI
BBIXO/IHOTO CHUTHAlla HAaXOAUTCs BHE mpenenos +£5-1071, BHecTH cOOTBETCTBYIOLIYIO
KOPPEKTUPOBKY JEHCTBUTEIILHOTO 3HAYEHUs YacCTOTHI B CTAHJAPT YaCTOTHl U BpeMe-
HH U3 cocraBa KI'M cornacuo PO.

10.4.7 PezynpraTsl noBepku no 1. 10.4 cuyuTaTh MOJOKUTENbHBIMU, €CIIUA OT-
HOCHUTEJIbHAs MOTPEIIHOCT 110 YacToTe BbIXoAHOro currana 10 MI'n Ha uHTepBaie
1 rox HaxoauTes B mpeaenax + 5-1071,

10.5 Onpenenenne cpeaHero KBagpaTH4ecKOro OTHOCHTEIbHOIO JABYXBbI-
00pOYHOro OTKJIOHEHHSI YacTOThbl BbIXOAHOro curuaja 10 MI'u na uHTepBaje
BpeMeHH H3MepeHHuii 1 cyT

10.5.1 [l HaBUranmoHHOro npueMHuka u3 cocraBa KI'M BBITIOHUTE U3MEpPEHHs!
cornacHO IIpuioxenuto A, ucrons3ys B kadectBe onopHoit HAIT komruiekT HaBUraim-
OHHOM ammaparypbl M3 cocTaBa pabo4ero 3TalloHa KOOPAMHAT MECTONOJIOKEHUS
1 paspsina, a B Ka4ecTBe €ro ONOPHBIX CHTHAJIOB — CUTHAIBI OT CTaHAApTa 4acTOThl U
BPEMEHU M3 COCTAaBa 3TAJIOHA €IMHMUI] BPEMEHH, YacTOThl U IIKAbl BPEMEHH, MOy4lB
3HAYEeHHs CMEILEHUs Kbl BpeMeHU 0J10Ka PHUEMHBIX YCTPOMCTB OTHOCUTENBHO IIIKa-
761 BpeMenu onopHoi HAIT (0OTHOCHTENBHO HIKaTBl BPEMEHH 3TaJIOHA YaCTOThI U BpeMe-
HU) BT A.3.

10.5.2 BeiOpaTh 3HaueHUs CMEIIEHHs IIKaJbl BpPeMEHH OJioKka NpUEeMHbBIX
YCTPOMCTB OTHOCHUTEJBHO IIKAJbl BDEMEHHU 3TaJOHA YaCTOThl U BPEMEHU Ha MHTED-
BaJle BpeMEHHU HaOmoieHus 1 cyT.

10.5.3 Beiaenuts y4acTKd U3MEpeHUi 1o | 4 U anmpOKCHMHPOBATh KaXKIbIA 13
HUX TIOJITHOMOM IIepBO¥ cTenenu (a‘t + b).

10.5.4 PaccuntaTh OTHOCHTENbHYIO BAapHALMI0 YaCTOTHI BBIXOJHOTO CHUTHAJA
10 MI'u crannapra gactotsl 1 BpeMeHd KI'M 10 BBIpayKeHHIO:

0,=a,—a,,. (5)

10.5.5 Paccuutate CKJIO yacToTs! BeIXogHoro cursana 10 MIo:

(6)

rAe » — YUCIO0 U3MEpPEHUH.

10.5.6 IToBroputs oneparuu mm. 10.5.2-10.5.5 nsate pa3 u BeIOpaTh cpeaHee
3HayeHre CKJIO yacToTsl BeixomHoro cursana 10 Ml o,

10.5.7 Pesynbratel noBepku mo 1. 10.5 cuuTaTh NOJNOXKHUTENBHBIMH, €CIIU
CKJIO uacrots! BeixomHoro curtana 10 MI'm Ha WHTepBajle BpeMEHH H3MEpEHHi
1 eyt mst KI'M UBITA.466535.130, KI'M UBIIA.466535.130-01 ne Gonee 4-107'° u
mst KI'M UBITA.466535.130-02 ne Gonee 1-1071,
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11 IloaTBeEp:KAeHHE COOTBETCTBHSI CPEACTBA M3MEPEHHN METpO-
JOTHYeCKHM TPeOOBaAHUSAM

11.1 Ilpu onHoBpemenHoM BhemonHeHuw mm. 10.1.6, 10.2.6, 10.3.4, 10.4.7,
10.5.7 B pe3ynbTate noepku KI'M:

- MEeTpoJIorHyecKkue XapakTepucTHKd KI'M COOTBETCTBYIOT YCTaHOBIEHHBIM
IIPH YTBEPXKIAECHUU THIIA CPEACTBA U3MEPEHHUIA;

- Pe3y/bTaThl [IOBEPKU CUUTAIOTCS MOJIOKUTEIEHBIMH.

11.2 Ilpyu nosmy4eHMM OTPULIATENBHBIX Pe3y/bTaToB B omHOM u3 mm. 10.1.6, 10.2.6,
10.3.4,10.4.7, 10.5.7 pe3ynbTarhl IOBEPKU CYUTAFOTCS OTpHIATebHBIMY, @ KI'M Gpakyercs.

12 Odopmienne pe3yIbTaTOB MOBEPKH

12.1 Pe3ynsraTel noBepku KI'M noATBep)xAarOTCs CBEAEHHUAMHE O pe3yJibTaTax
TIOBEPKU CPEICTB M3MEPEHHH, BKIIOYEHHBIMH B (pefepallbHbId UHGOPMAIIHOHHBIH
(hoHx no obecneyeHNIO eIUHCTBA H3MEPEHHIA.
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12.2 Tlpn nonoxuTeNnbHBIX pe3ysibTaTaX MOBEPKH IO 3asBJICHUIO BlaJielblia
KI'M niu nuna, npecTaBUBILIEro €ro Ha MOBEPKY, Ha CPEACTBO U3MEPEHHUH BbI1aeTCs
cBHIeTeNbCTBO O oBepke KI'M.

12.3 Pe3ynbrarhl MOBepKH Mo TpeOOBAHMIO 3aKa3zdMKa 3aMUCHIBAIOTCS Ha 000-
POTHO# CTOPOHE CBUIETENILCTBA O MOBEPKE MM O(OPMIISIOTCS OT/AEIBHBIM IIPHIIOKE-
HHEM K CBUJIETEIIbCTBY.

12.4 B cinyuae oTpuuaTeNbHBIX pe3ysbTaToB IoBepkH mnoBepsieMblii KI'M
K JaJbHEHIIeMy NPUMEHEHHIO He JIONyCKaeTcs, Ha Hero BbIAAETCs M3BEILEHHE O He-
NPUTOAHOCTH K JajlbHeHIIel SKCIUTyaTalliy ¢ yKa3aHUeM NPUYUH 3a0pakoBaHHUs.

3amecturens HadabHuka HAO-8

. /
1o HayuHo# pabore ®I'YII « BHUADTPU» &AL/ ' B.H. ®enoros
HauaneHuk otzena ;
OI'VIT « BHUNDTPU» : J.C. Ileuepuna
Hauansauk naboparopuu f
OI'VII « BHUNOTPU» f%v C.1O. bypues
\

Wnxenep
OI'VIT « BHUNDOTPU» g\ A.C. ManbieB
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IIpunoxenne A

(oOsA3aTenpHOE)
IIpoBeaenue usmepennii

A.]l TlpoBecTH u3MepeHHUs NOBEPSEMOM ammapaTypoil COINIAaCHO cXeme, Ipejl-
CTaBJIeHHOM Ha pucyHke 1, ucnonn3ys onopHyio HAII u ctanaapT 4acToThl ¥ BpeMeHH.

Curnanst THCC

Hcnbityemas Onopuas HATI
annaparypa

3

Crannapr
4acTOThl H BPEMEHH

PucyHok 1 — CTpyKTypHasi cxeMa pOBEJICHHUs H3MEPEHH

A.1.1 PazamecTuTh aHTEHHBI NTOBEpsieMOH anmnapaTtypsl U onopHoit HAII na or-
KPBITBIX TUIOIIAKax Oe3 3aTeHeHus Bbille yria mecta 10 rpagycos.

A.1.2 AHTeHHa ONOPHOI0 3TAJIOHHOIO KOMIUIEKTa anmnapaTryphl 10JDKHA paciio-
JlaraThCs Ha MyHKTE ¢ U3BECTHBIMU KOOPIAHMHATaMH.

A.1.3 [Toax/I049UTh aHTEHHBI K COOTBETCTBYIOILMM HaBUTallHOHHBIM IIPUEMHH-
KaM C TIOMOIIBIO IITAaTHBIX aHTEHHBIX KabemeH.

A.1.4 Tlonatb Ha BXOJbl HABUTIALMOHHBIX IPUEMHHUKOB CHUTHaJIbl YacTOTOM
10 MI'1 OT cTaHAQPTOB YacTOThI U BPEMEHH.

A.1.5 HacTpouTh HaBUTrallMOHHbLIE IPUEMHUKH B COOTBETCTBUH C MX PYKOBOJI-
CTBOM I10 IKCIUTyaTallMd Ha 3allUCh U3MEPEHHH TEKYIMX HaBUTalMOHHBIX IapaMeT-
poB ¢ YacToToit oxHo coobmenue B 30 ¢ B daitn popmara RINEX (Bepcus 2.11 uin
BBILIIE), CHHXPOHM3aLMs 110 onopHoMy curHainy 10 Ml u Bxogaomy curnamy 1 I'i.

A.1.6 IlpoBectu uzmepenus no curianam 'HCC (B nogauanazonax L1, L2, L3
cucremsl ['JIOHACC, L1, L2, L5 — cucrems! GPS, E1, ES — cucrems! Galileo, B1,
B2 — cuctemsl BeiDou) noBepsiemoii annapatypoi#t u onoproit HAII na nnrtepsane
BpeMeHHU HabJoieHus He MeHee 15 cyT.

A.1.7 ITo oxoH4YaHHM U3MEPEHHi ckadaTh (aiisl Habmoaenui Gopmara RINEX.

A.2 PaccuuTarh KOOpAUHATHI U MOJIOXKXEHHUE IIKAJILI BDEMEHH B ITyHKTaX pa3me-

LIeHHUs MToBepsieMoii annapartypsl ¥ onopHoit HAII Ha MOMEHT BpeMeHH /, e[t‘,t_\,].
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A.2.1 Paccunrars 6e3noHOC(hepHBIe KOMOMHALUKU NiceBaoAanbHOCTeH 10 HKA
IT'HCC R,..(%) no dopmyne (Al) u dasy Hecymeit curnana @, (1) no dopmyrne

(A2) Ha MOMEHT £:

_ f121 Rl.l (t, ) - flzz RI.Z (t: )
f121 - f122

R/tmfree (tl ) b (Al )

_ szn(Du (’,)'lu _szz(DLz (’: )’lu
f12| _szz

rae f,,f,, — 4YacToThl HABUTAlIMOHHOTO cUrHana B noanuanaszone L1 u L2 cooTseT-

(Dmnfree (’l ) (A2)

CTBEeHHO, ['11;

R, (1,).R,,(,) — nceBmomansHocTi 1o HKA Ha MoMeHT # B moaauanasone L1 u
L2 COOTBETCTBEHHO, M;

®,,(4),®,,(t,) — daza necymei curnana Ha MOMeHT /, B TofManasose L1 u L2

COOTBETCTBEHHO, M;
A,,s A, — JUTMHBI BOJIH CUTHAJIOB B nozjuanasose L1 u L2 cooTBeTCTBEHHO, M.

A.2.2 PaccuuTaTh MOMEHT BPEMEHH M3JTy4eHHs] HABUTALIMOHHOIO CUTHAJIA C aH-
teHHb! k-ro HKA no popmye:

Ronfree

c

th =t1 - > (A3)

e !, — MOMEHT BpeMeHH U3Jly4eHus HaBuranuonHoro curnana ¢ HKA, c;
{, — MOMEHT BpPEMEHH NpHeMa HaBUTAlIHOHHOTO CUTHAJIa TIPUEMHHKOM, C;
¢ — CKOpoOCTb cBeTa, 299792458 m/c.
A.2.3 Onpenenuts koopmunatsl (x*(1,),»"(1,).2* (1)) k-ro HKA no naunev
daiina sapemepuaHoii nabopmanuu B popmare *.sp3, bopmupyemoii CKIIX.
A.2.4 PaccyuTaTh reoMeTpHYecKyo fansHocTh k-ro 1o HKA pof (#,) no popmyue:

ot (1) = (6)-%) +(* () -2) +( (6)-=.) (A4)

)
rae (x* (,).5* (1,).2* (1,)) — xoopaunatr k-ro HKA B MOMEHT BpeMeHH W3ITydeHHs
HABUTalMOHHOI'O CUTHAlA [, , pacCuMThIBaeMble U3 (aiina spemepuHoi uHpop-
manuu B hopmate *.sp3, M;
(x,,¥,:2,) — KOOp/MHATHI [TyHKTa pa3MelleHns TIPUEMHUKA U3 3aroJioBka daiiia

Habmoaenuii B popmare RINEX, M.
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A.2.5 Onpenenuts cMemenue 60pToBoii mkansl Bpemenu k-ro HKA AT*(z,)

OTHOCHUTEJILHO CHCTEMHOM I1LIKajbl HA MOMEHT BPEMEHHU M3IIyYeHHUsl CHTHaja 1o JaH-
HBIM (haiiyia ¢ 4acTOTHO-BpEMEHHBIMHU TonpaBkamu B ¢opmare *.clk, dopmupyemsie
cucremont CKIIX.

A.2.6 Paccuntarh rpaBUTallMOHHYIO TIONPABKY MO (hopmye:

26M I @)+ I+ 2 (1)
G
o [n BEAEAD } A

rae GM — KOHCTaHTa FPaBUTALIMOHHOTO Tois 3emitn, 398600,4418 km’/c?

I (1)) = \/(x" (4)) +(5* (4)) +(2* (1,)) — paccrosmme mexny k-sim HKA 1 -
TPOM 3eMJIH Ha MOMEHT M3Jly4eHHs HABUTALMOHHOTO CUrHaua (1, ), M;

Inl|= /. + ¥, +z; — paccTosiHMe MeX Ty IPUEMHHKOM M LHEHTPOM 3eMIIH, M.
A.2.7 PaccunTath peasTUBUCTCKYIO MOMPABKY Mo (opmyie:

Rel=—2rk (1,)V* (t,,)’ (A6)

C

rae r* (1,)=[x* (1,).5* (1,).2* (1,)] — BexTop KoOpaMHaT k-ro HKA B MOMEHT H3IyYe-
HMsl CUTHAJIa !, , pacCCYMTaHHBIH 10 JaHHBIM (aiina *.sp3, m;
Vi1 )= [Sc" (n.).7 (1,):2" (1, )] — BeKTOp ckopocTH k-ro HKA B MOMEHT U3Ty4eHus
CWrHaja #, , pacCYMTaHHBIH 10 JaHHBIM (aiina *.sp3, m/c.

A.2.8 Paccunrarh opuenTauuio k-ro HKA otnocurensao Connna
- BeKTOp MexX1y TosiokeHrneM ConHIa (Xg,,, Vsu» Zs.,) ¥ LEHTPOM Macc k-ro HKA

2 2 2
p:'un (th )= \/(xk (th ) = Xsun ) * (yk (tb ) ~ Vsun ) + (zk (tb ) = Zsun ) >
- ock Z k-ro HKA oTHOCHTENIbHO LIeHTpa 3eMIIH

-r*(3,).

Z =
I )l
- Hanpasnenue k-ro HKA otnocutensno ConHua
k
Dk _ rSun (tb) .

= .
||pSun (tb )||

- och Y k-ro HKA Bnosib ocH COTHEYHBIX MMaHeleH

Y¥

b

Y =

’

rre Y* = [D{z} - Diz}, Dz} - biz!,bizt - Diz!]

=ﬂﬁﬁ—%%f%%ﬂ—ﬂ%f%ﬁ%-%ﬂf;

|
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- ocb X k-ro HKA, yka3biBatonias Ha HoJyIuiocKocTh Mesxxay CollHIeM u naHe-
nssmu HKA

.
T

’

roe X' =[Y,;Z} - Y2}, Y} Z} - Y 2}, Y} 2} - Y} 2} ],

X¥| = \/(Yz"Z’; vizfi(vz-v)(ve vz .

A.2.9 Paccunrats nonpasku Ha wind-up 3¢ ekt no Gpopmyie:

dypasy (1,)=2N -7+ sign(a: -(d" d, ))arccos [dk—d—} , (A7)

i n
o[- |
rae N — 1e0€ YUCJIO LIUKIIOB;

e k
= r, kr (4,)
P (1)

r, =[x,.»,.2,] — BEKTOp KOOpAMHAT NpHEMHHKAa B MOMEHT IIpHeMa CHTHaia f;,

— BeKTop HanpasieHus ot k-ro HKA k npuemMHuKy;

NpUBEIEHHbIE B 3aroyioBKe (aitia HabmoaeHuH;
d* = X" —aj -(a, xX")+a} x Y* — BekTop opuentauuu k-ro HKA, BoI4HCIIEHHBIH 110

KOOPJMHATAM (x" Y 2 ) ;

k k
XY — OpPTOroHaJIbHBIE BEKTOPHI, YKa3bIBalOIIUE€ HAa BOCTOK H CEBEP COOTBET-

CTBEHHO;
d, =X, —a}-(a} xX,)+a} xY, — BEKTOp OpHEHTALMH NPHEMHUKA, BbIYMCICHHBII

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

A.2.10 Paccunrarh HaKJIOHHYIO TPOTIOC(EPHYIO IMOTIPAaBKY Ha MOMEHT BPEeMEHH ti.

A.2.11 lna pacyera HCIOJIb30BaTh sMnupudeckyro Mozenb GPT2, koropas
MO3BOJISIET OTPEAENATh J1aBlIeHUE, TeMIIEpaTypy, lepenaj TeMIeparyp, 1aBJIeHHE BO-
JISIHOTO TIapa, K03 (pUIIHEeHThI THAPOCTATHYECKOH U BIaXXHOH (QyHKIHMHA 0TOOpaeH s,
a TaKk)Ke HEpaBHOMEPHOCTh IeOM/Ia B IyHKTE pa3MELIeHHs IPUEMHHKA.

A.2.12 BxogusiMu mnapametpamu GPT2 sBnsiorTcs KOOpAMHATHI aHTEHHBI H
JIEHb TOJIa JUIS MOJIEJIMPOBAHUS TIEPEYUCIICHHBIX MTapaMETPOB, ONUPAsiCh Ha ri100alib-
HYIO KapTy CpeJHMX 3HadyeHWH napaMmeTpoB Tpomocdepbl ¢ maroMm B 5° (daiin
gpt2 S.grd).

A.2.13 Mojenb ¥ UCIOJIb3yeMble€ JaHHbIE PEKOMEHI0BaHbl K MCIIOJIb30BaHUIO
cornamerueM MexryHapoHoii ciryx6s1 Bpamenus 3emian IERS 2010 roxa, Petit G.,
Luzum B. IERS Conventions (2010): tech. rep. URL: https://webtai.bipm.org/iers/
convupdt/convupdt c9.html):


https://webtai.bipm.org/iers/
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P,Temp,dTemp,e,,,a,,,aw,u=GPT2(M]D,B,L,H), (A8)

rae P — naBienwue, Ila;
Temp — Temneparypa, °C;
dTemp — W3MeHeHHe Temnepartypsl, °C/km;

€, — J1aBJICHHUE BOJSAHOIO I1apa, Ha;

@, — KO03((PUILHEHT rUIpOCTaTHUECKON DYHKIIUH OTOOpaKeHNS,
a, — K03 PHULHMEHT BIaXHOH (YHKIIMH OTOOPaKEHHS;

# — HEpPaBHOMEPHOCTh I'eOH/Ia B IIYHKTE pasMEIEHHUs IPUEMHHKA, M;

MJD — nara npoBeJieHus] U3MepeHHil B ¢popmare MoauduumpoBanHoit KOnnan-
CKOM JaThI;

B,L — reojie3nyecKas IIHPOTa U I0JIr0Ta COOTBETCTBEHHO, paj;

H — reone3ndeckas BbICOTAa, M.

a, a
A.2.14 Kosdduuentsr “#, “v gBIAIOTCS BXOJHBIMU JAHHBIMH JJIsi BIYMCIIE-
HUS QyHKUMH oToOpaxkenus (mozxens VMF1):

m, (e),m, (e)=VMF\(a,,a,,MJD,B,L,H.e), A9
h ¥ h ( )

w?

rae m,(e) — rugpocTaTuyeckas otodpaxaromas GyHKLIHUS;
m, (e) — BrakHasi oToOpaxaromias GyHKLuUS;

e — yroa Bo3BeiieHuss HKA, paa.
A.2.15 Ouenuts ruapoctatuyeckyio (A10) u Bnaxnyro (All) 3eHuTHBIE TPO-
nocepHsble 3a€PIKKH:

P

d,. =0,0022768 5
- T 0,00268 - cos(2B) —0,00000028 Galid
d,., =0.0022768 x 1202 +0.05 |x o ,  (A11)
- Temp +273.15 1-0,00268 - cos(2B) — 0,00000028 //
rae d, — 3eHUTHas ruipocTaTHyecKas TpornochepHas norpaska, M;
d,, — MoJelupyemasi COCTaBJIsfIoNlas 3¢HUTHON BIaKHOHM TpornocdepHo# 10-

MIPaBKH, M.
. Trop'(t,) _
A.2.16 3Hayenue TpornochepHOi NONpaBKU paccyuTath 1o popmye:
Trop'(t,) =d,. -m,(e)+d,., -m,(e)/ (A12)

A.2.17 Pemenne nuHeitno# mozemn Habmonenus Y = GX ¢ nomompio duisrpa
Kaymvana s K Bumumbix HKA B myHkTe pazMeltienus IpieMHHUKA Ha MOMEHT BPEMEHH /.
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- BEKTOP HEBA30K
(ernn[rue = pply + CAT] - Trop,l, - Grav‘ - Rell

@, e — Py +CAT' =Trop, —Grav' - Rel' —d! -(}La))'

wind—up

R,f"ﬁw - pf +eAT* - Trop,f< —Grav® —Rel*

| Dioree = Py +CAT* ~Trop, —Grav* —Rel" -dJ;

ionfree wind—up

-(20)"
rae (Aw)" — dasosas HeoHo3HauHOCTH s K-oro HKA,

- MaTpHlia YaCTHBIX IIPOU3BOJHBIX:

X—% — 3 z -7 ]
: 1 = |y . ]z 1 m,l,, 0 0 0
p" pn pn
X, —X' -y oz, -7
n = Bl BT w10 .0
p” pn pn
G= . . . ;
x, —x* —y~ e
- X Y xy < Kz 1 mf 0 . 0 0
P Pn P
x, —x* —y¥ - 2K
e At B L, 0 ]
= p" pn pn Il
- BEKTOP OLIEHHBAEMBIX NTapaMETPOB:
X=[Ax Ay Az c-AT, d, B .. 5],

rae Ax,Ay,Az — CMeIlleHHe KOOpJAMHAT aHTE€HHbl NPUEMHHKA OTHOCHTEJIBHO IpHUBE-
JICHHBIX B 3aroJioBke (haiina HabMoAeHU Ha MOMEHT BPEMEHH f;, M;
c¢-AT — cMellleHHe IIKaJbl BPEMEHH IPUEMHHKA OTHOCHUTEIBHO CHCTEMHOM

ILIKaJTbl HA MOMEHT BPEMEHH fi, M;
d!_ — onieHMBaeMas TporocdepHas BlaKHas 36HUTHas 3aJ1€pPXKKa Ha MOMEHT Bpe-
MEHH f;, M;
b* — oueHka poOHO# (a3oBoi HeogHo3HauyHOCTH M1 K-oro HKA na momeHT
BPEMEHH fi, M.
A.3 Paccunrtars cMemienue mkaisl nosepseMoit HAII oTHocuTebHO ONIOpHO#H
HAII no BeIpa)keHHIO:

AT, . =AT, —AT, (A13)

Hen-on
A.4 PaccuMTaTh NMOJHYIO TpOnochepHyIo NoNpaBKy HaBUIALIMOHHLIX CUTHAJIOB

Ha KaX/Iblii MOMEHT BpEMEHH Ha HHTEPBaJie BPEMEHH IPOBE/ICHUS HabII0IeHU I [ ’[”]
qusi Bcex HKA B myHKTe pa3MelleHns IpUEMHHKA.

A.5 OLEeHHTS MOJIHYIO BIXHYIO 3eHUTHYIO TPONOC(EpHYIO IOINPaBKy 10 Bbi-
paXXeHHIO:
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rie d,. — 3eHUTHas BlIaXKHas TporocepHas MonpaskKa, M;

d,. — OlLIeHeHHas COCTABJIAIONIAs 3€HUTHOM BJIQXKHOM TpormochepHOi MonpaBKu
u3 . A.2.15, m.
A.6 3naueHue nosHOH TponochepHoi NonpaBKK paccYUTaTh M0 hopmyiie (A12).
A.7 Paccunrath HOHOC(EpPHYIO MONPaBKy HaBUTallMOHHBIX CHUTHAJIOB Ha KaK-
Jibli MOMEHT BpPEMEHH Ha MHTepBajle BPEMEHH NpoBeJeHUs HabmoneHui (1.1, | s

Bcex HKA B myHkTe pasmemenuss HAIL.
A.8 Paccuntars dyHKmi0 oTobpaxkenus m,,(e) myis UoHOCHEpHOH MonpaBKu
10 BBIPA)XKEHHIO:

1

M (€) = ,
[T cos’ () (A15)
(r, +h)

rae h — BbICOTa HOHOC(EpHOro cios, ykassiBaeMas B (aiiie popmara IONEX, m.
A.9 Onpenenuts 3Ha4eHUs] BEPTHKAIBHOTO 00ILEro 3JIEKTPOHHOIO COZlepKaHH
roHochepsl VTEC Ha OCHOBe ImyOnmukyeMbix MexayHaponHo# ciyx6oit THCC IGS
noHochepHbix KapT B MexxayHapoaHoM ¢opmare IONEX (IONEX: The IONosphere
Map EXchange Format Version 1.1), ftp://igs.ensg.ign.fr/pub/igs/

products/ionosphere/.
A.10 Pacy€r BBINOJHATD [10 MATEMAaTUYECKON MOJIEIIH 110 BHIPAXKEHHIO:
40.3-VTEC
Ion(t,)'_*W"mmn(e), (A16)

rae VTEC — BepTHKaJIbHas MOJIHAs 3JICKTPOHHAsE KOHLICHTpaLus,

e yactoTa curHana k-oro HKA, I'.

A.11 Bemoiauts nm. A.2-A.10 o JaHHbIM, II0JIy4YE€HHBIM C IIOBEPSIEMOH ara-
paTyphl.

A.12 PaccunTtaTh CHCTEMATHYECKYIO MOTPEIIHOCTh IICEBAOJANbHOCTH B I10JI-
muanasonax L1 u L2 mosepsiemoii anmapatypsl u onopHoit HAII no ncesnonaibHo-
MEPHBIM KOJIOBBIM H3MEPEHUSIM C NOMOIIBIO METONAa CHHXPOHHBIX HaOJIOJeHWi B
nyHkTax pasmemiedus HAIT Ha KaX /b1l MOMEHT ¢, € [1,,2, ]|

B*" (1), +B*" (¢)=R"" (1), -P"" (1), + c-(AT(t, ), —AT*(t, )) +

- Al7
Trop* (1,) + Ion*" (1,) +Grav* (t,) +Rel*(t,) ( )

B (1), +B*"(1)=R"(1,),, - P (1,),, +c-(AT(1,),, —AT* (1, )) 5

3 Al8
Trop* (1)), + Ion*™ (1), + Grav* (1, ). + Rel*(1,) ( )


ftp://igs.ensg.ign.fr/pub/igs/
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rae B“"(t,),, B*"(t,), — monpaBKa 3aJiep)XKH HaBHTalHOHHOTO CHTHA/a NOBEpsie-

Moii annaparypsl U onopHoit HAII anst m-ro Tuna curaana Ha MOMEHT BPEMEHH /,

COOTBETCTBEHHO, M;
B*" (1) — momnpaBKa 3aJiep)KKH HaBUTalMOHHOTO curHana s k-om HKA m-ro

THIIA CUTHAJIa Ha MOMEHT BPEMEHH /;, M;
R*"(t,),, R“"(t), — W3MepeHHas mceBIOAaNbHOCTh 10 k-oro HKA m-ro tumna

CUTHaJIa [yl oBepsieMoH anmnapatypsl ¥ onopHoil HAIT Ha MOMEHT BpeMeHH 7;, M;
" (t,),, P (1), — reomerpuueckas AambHOCTH A0 k-oro HKA m-ro Tuna na

MOMEHT BpEMEHH [, moBepseMoil anmnapatypsl U onopHoi HAII, paccunrannas B
n. A2.4, m;

¢ — CKOpOCTb CBeTa, M/C;

AT(t,) , AT(t,), — IIKana BpeMeHH IoBepsieMoii anmapaTyphl 1 onopHoii HATI

am

COOTBETCTBEHHO, paccuuTaHHas B 1. A.2.17, c;
AT*(t,) — GoproBas mkan Bpemenrn HKA nosepsieMoii anmapaTypsl 1 OIIOPHON

HAII, paccuntannas B 1. A.2.5, c;
Trop*(1,) , Trop* (1), — TpomocdepHas monpaBKa [l IIOBEPSEMOil anapaTypbl

u onopHo#t HAII, paccuuranHas B 1. A.6, M;
Ion*" (1,) , Ion*" (t,), — MOHOC(epHas MonpaBKa Jisi OBEPSEMOii anmapaTypsl U

onopHo#t HAII, paccuurannas B 1. A.7, m;
Grav* (t,) ,Grav* (t,), — rpaBHTallMOHHas IIOTIpaBKa JUIs IOBEPAEMO¥i amnmapa-

Typb! ¥ oniopHo#t HAII, paccuuranHas B 1. A.2.6, Mm;
Rel* (1)) — penstuBHcTCcKas nompaBka s k-oro HKA, paccuumrannas B

m A.2.7, M.
A.13 PaccuuTaTh 3HaYeHHE CHCTEMaTHYECKOM MOTrPeIIHOCTHU TICEB/10/JaJIbHOCTH
JUIsA TIOBepsieMoi anmapartypsl B*”, oTHocuTensHO onopHo#t HAII mo pesyibratam

pa3HocTH ypaBHeHu# (A17) u (A18) Ha MHTEpBaJie BpeMeHHU HabII0IeHUH.
A.14 PaccunTaTh CKOPPEKTUPOBAHHYIO NCeBAOAANLHOCTD 210 k-ro HKA s no-
BepsieMOH ammapaTypsl R'“"(f,) ¢ y4eToM pacCYMTaHHON TompaBku B (1) wu3

n. A.13 1o BbIpa)KeHHIO:
R*7(t,), =P (1), +c-(AT (1), —AT* (1)) +

; A19
Trop* (1,), +Ion*™ (1), +Grav*(t,), + Rel* (1,) +B*", + B*" (A19)
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Ilepeyens cokpaeHuii

global navigation satellite system, rmo6aibHasi HaBUTALMOHHAS CITYT-
HUKOBasi CUCTEMaA

Global positioning system (United states of America), rno6ansHas
HaBUrallMOHHas cucteMa HaBurauu (CoelMHEHHbIE ITATH AMEPUKH)
international earth rotation and reference systems service,
MeX/1yHapo/Has ciyx0a BpaleHus 3eMiu

international GNSS service, mexayHnapoanoe arearctso [HCC
receiver independent exchange format, hopmat oOMeHa 1aHHBIMH, He-
3aBUCHMBII OT MOJTy4aTess

universal time coordinated (Soviet Union), HalioHanbHas 1IKaxa Ko-
OpAMHUPOBaHHOTO BpeMeHH Poccuiickoit @enepanuu

world geodetic system, BceMUpHasi CUCTEMa Ie0Ie3UYECKHUX T1apaMeT-
poB 3emiin

rino0ajibHas HaBUrallMOHHAs cryTHUKOBas cuctema (Poccuiickas Pe-
Jepaius)

riobaiibHas HaBUTralHOHHAs CITyTHUKOBasi CUCTEMA
rocyJapCTBeHHas CHCTeMa U3MEpPEHHUH

KOMIIJIEKC T'€0/1€3U4eCKOr0 MOHUTOPHHTA

METOJIMKA TTOBEPKH

HaBUI'al[MOHHAs armaparypa noTpeouresnen

Hay4HOE MCCIIe/I0BaTEIbCKOE OT/EIEHHE

HaBUTalMOHHBIM KOCMHYECKHUH anmnapar

nporpaMMHoe obecrieueHue

PYKOBOJICTBO IO SKCILTyaTalluu

cpejiHee KBaJpaTHYeCcKoe OTHOCUTENILHOE JIBYyXBBIOOPOYHOE OTKIIOHEHHE
cpe/iHee KBaJlpaTHYeCKOe OTKJIOHEHHE

CHCTEMA KOHTPOJIS ¥ TIOATBEPXKICHHUS] XapaKTePUCTUK PaJIHOHABUTAIIHOH-
Horo nois chctembl [ JIOHACC B vHTEpecax rpaykIaHCKUX noTpeduTeieit
crielMaabHOe MporpaMMHoe obecrieueHune



