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1 O0ue cBeneHun

1.1 Hacrosimas MeToaMKa MOBEPKU PacrlpOCTPAHSETCs Ha CTAHLMIO M3MEpH-
TeNIbHYI0 0€33aMpocHyI0 OMOpHYI0 MozepHusuposanuyw OBUC-M (nanee mno tek-
cty — OBHC-M), usroranusaemsie AO «HIIK «CIIIT», r. MockBa 1 ycTaHaB/MBa-
€T METO/BI ¥ CPEe/ICTBA WX NEPBUYHOMN U NMEPUOUYECKON TTOBEPOK.

1.2 Tlpu npoBeneHKH MOBEPKHU J0JKHA OBITH OOecreyeHa MpocieKnBaeMoCThb
K FOCyJapCTBEHHOMY ME€PBHYHOMY CIELMATBHOMY 3TAJIOHY €AWHULBI JUTMHBI — METpa
['OT 199-2018 u k rocynapcTBEeHHOMY MEPBUYHOMY 3TAJOHY €IMHHI] BPEMEHH, da-
CTOTBl M HaUMOHANBHOH wiKaibl BpemeHH DT 1-2018 mo rocymapcTBeHHOMN noBse-
POYHOM cXeMe /I KOOPJMHATHO-BPEMEHHBIX H3MEpEHHH, YTBEPKAECHHOM MPUKa30M
Poccranpapra Ne 2831 01 29.12.2018 .

1.3 Tlpu mposeneHHM NoBepKH HEOOXOAMMO PYKOBOJCTBOBATHCS HACTOSILEH
METOJMKOH ¥ 3KCIUTyaTallMOHHOHW JOKYMEHTAllMell Ha MCIOJb3yeMOe MpPH IOBEpKe
obopyoBaHue.

1.4 Metoauka noBepkH peajnu3yeTcsi NOCPEACTBOM METOHOB MPSMBIX H/MIH
yAaJNeHHBIX U3MEpPEHUH.

2 [lepeuens onepaumii noBepkH

2.1 I'lpu noBepke BBITIOJHSIOT OIEPaLMH, NPEACTaBIeHHbIE B TabmuIe 1.

Tabnnna 1 — [Nepeyens onepaliyii, BEINONTHAEMBIX IIPH MOBEPKe

Howmep | [IpoBenenue nosepku |

ITYHKTA | 0pH nepBu4- L
Hanmenosanue onepanuu ‘e - | TPH mepH
METO- phe i
(unm mocne OAHYCCKOH
AHKH pemonta) | HOBEpKe
1 Bremnuii ocMOTp cpezcTBa U3MepeHuii 7 Ja Ja
2 [ToaroToBka K noBepke H ONpoOOBAHHE CPEICTBA H3MEpEHHH 8 bit:] Ja
3 IIpoBepka mporpaMMHOro 0GecrieYeH st Cpe/IcTBa H3MEPEHH i 9 Ja Jla |
|
4 Onpenenenue METPONOTrHYECKHX XAPAKTEPUCTHK Cpe/CTBA U3-| 10 '
MEpEeHH# |
4.1 Onpeznenenne cpeHero KBaApaTHYECKOro OTKIOHeHHs cay-| 10.1 Ja na

4aiiHOH cOoCTaBisAIONIell HHCTPYMEHTAIBHONH IOrPENIHOCTH H3-
MEpEHHH NCEBA0AANBLHOCTH 10 (ase JaTbHOMEPHOTO Ko/a




Homep | IpoBezenue nosepku |
IT KTa | npu nepBHy- =
Hanmenosanue onepannu yH Hgﬂ = Oﬁe TIpH NEPH- |
. METO- e i
(R O ommecxou‘
AHKH | hevionta) | TOBepKe
4.2 Onpezienenne CpeIHEro KBaApaTHYECKOro OTKIOHEHHs ciy-| 10.2 Ja Ja
YaiHOH COCTABJIAIOIIEH HHCTPYMEHTAIBHOH MOrPEIIHOCTH H3-
MEPEHH TICEB/I0ANTBLHOCTH MO (haze Hecyllei 4acToTh!
4.3 OnpenieieHye MOTPENIHOCTH W3MepeHuii npu cpasHeHum| 10.3 Ja Ja
mkan BpeMeHd OBMC-M u nanuoHanbHOM MIKaIbl KOOPAHHHPO-
BaHHOro spemenu UTC(SU)
5 IlonTBepKaeHHE COOTBETCTBHS CPEJCTBA M3MepeHuii metpo-| 11 Ja Ja |
JIOTHYECKUM TpeOOoBaHUSIM |

2.2 Ilpu noTy4eHUH OTPHLATENBHBIX PE3yJIbTATOB NPH BBIMOIHEHHH JTFO00M 13
onepauui, npuBeAeHHbIX B Tabnuie 1 noeepka npekpaiaercs, a OBUC-M 6Gpakyercs.

2.3 He nomyckaercsi nmpoBeJieHHe TOBEPKH OT/EIbHBIX H3MEPUTENBHBIX KaHa-
JIOB MIIM OT/eNbHBIX ABTOHOMHAIX OJIOKOB MJIM MEHBLIEr0 YHCIIa U3MEPAEMBIX BeJH-
YHH WK Ha MEHBIIEM YHUCIIe IOAAUANa30HOB H3MEPEHHI.

3 Mertposiornyeckne W TeXHHYeCKHEe TPeOOBAHHMS K CpeACTBaM

NOBEPKH

3.1 Pexomennyemsle cpenctsa nosepku OBUC-M npuseseHs! B Tabmuie 2.

Tabmnuna 2 — Cpezcra U3MepeHuii, HCIIONB3yeMbIe IIPH TIOBEPKE

Onepanuu nosepku,
TpedyroLHe
NpPHMEHEHHE

CPEZICTB NOBEPKH

MeTtponorideckue # TeXHHYECKHE
TpeGOBaHHs K CPEZICTBAM MOBEPKH,
HEOOXOIMMBIE VTS IPOBE/ICHHS TTOBEPKH

[lepeueHs pekOMeHyeMbIX
Cpe/ICTB OBEPKH %

10.3

OtHocutenbHass HeCTaOWIBLHOCTL  YacTOTHI
sranonoB (CKJIO) npu uHTEpBaax BpeMeHH
msmepenus ot 10 1o 30 cyt, unTepsane Bpe-

MeHH HaOmoneHwil | rox He npesbIAET
1-107

[ocynapcTBeHHBI  BTOPHYHbIH
STAIOH €IMHHUL] BPEMEHH, 4acTO-
Thl H HAIMOHAIBHOM IIKAJIBI
BPEMEHH

Ilpenen momyckaeMoro MeaMaHHOrO 3Ha-
ueHHs aOCONMIOTHOM NOrPEeLIHOCTH ONpejie-
neHus d(eMepH/T HABHTAIMOHHBIX KOCMH-
yeckux annapatos 0,035 m

CucreMa KOHTpONsSs M TNOJ-|
TBEPXKICHHS  XapaKkTepHCTHK
PaaHOHABHIAlHOHHOIO  [10J1s
cicrembl ['JIOHACC B uHTe-
pecax TpaXKJIaHCKHX MmoTpedu-
TeneH nepBoi oyepenu




Onepauuu nosepky, |
Mertponoruueckue u TexHIyecKue ‘

Tpedytomue TPEGOBAHIS K CPE/ICTBAM IOBEDKAL, [lepeueHs pekoMeHTyeMbIX
[IpUMEHEHHE HEOOXOZIMbIe ZUIA [DOBEICHAS TIOBEPKIT CPEJICTB IOBEPKH
CPEZCTB NOBEPKH
10.3 [penensl  nomyckaemoii aGcomorHoii  mmo- | TocynapcTBeHHBI paﬁoqpﬁ
I'PELIHOCTH H3MEPEHHSA HHTEPBATIOB BPEMEHH | ITATIOH €HHHII BPEMEHH H Ha-
cocrasisioT £1,0 He crotel | pa3psaga  corziacHo

rOCyAapCTBEHHOH IOBEPOYHOI
CXeMe Ui CPEJICTB H3MEPEHHH
BPEMEHH H 4YacTOThbl, YTBep-
#nennod Ilpukasom Poccran-
napra Ne 1621 or 31.07.2018

[penen nomyckaemoii norpemmocty Bocnpo- | PaGounit  stanon KOOpJMHAT |
W3BE/ICHHS/M3MepeHUs  Ge33anpocHoll  Jaiib- | MecTononokenns 1 paspsiaa
HOCTH 110 (hase NaTbHOMEPHOTO KOJa He §O-|COINIaCHO  roCymapcTBEHHOI
niee 0,05 M, mpezien 10mycKaeMoii MOIPeNIHo- | IOBEPOYHON cXeMe Uis KOOp-
CTH  BOCIPOM3BEJCHHW/M3MEPEHHS  0e33a- | AMHATHO-BPEMEHHBIX CPEICTB
NPOCHO#H JATHHOCTH 110 (hase Hecylnel 4acTo- | u3MepeHHil, YTBEPKACHHOH
Tbl He Oonee 0,002 m IPHKA30M Poccrannaprom
Ne 2831 0129.12.2018

3.2 Bee cpencrtsa noBepk, npuMeHsiemblie npu nosepke OBVIC-M, pomkusl
ObITh HCTIPABHBI, ATTECTOBAHbI UM TIOBEPEHBL.

3.3 BMecTo ykasaHHBIX B Tabnuie 2 CpeACTB NOBEPKH JOMYCKAaeTCs MpHMe-
HATh JIDyrHe aHAIOTHYHbIE, 00ECIEYNBAIOLINE ONpeeieHHe METPOJIOTHYECKUX Xa-
paktepuctuk OBMC-M ¢ tpeGyemoii TOYHOCTBIO.

4 TpedoBanusl K CHIENHATHCTAM, OCYIECTBJISIIOIHM TOBEPKY
4.1 IloBepka 10/KHA OCYIIECTBIIATHCS JIMUAMH C BBICIIMM MJIM CPEJHHM TeX-

HHYeCKUM 00pasoBaHHeM, KBATH(OUIMPOBAHHBLIMU B Ka4eCTBE NOBEpHTENEil B 00ia-
CTH KOOPAMHATHO-BPEMEHHBIX CPEJICTB H3MEPEHHH.

S TpeGoBanus 1o obecrneyeH o 6e30MACHOCTH MPOBEIEHUS! OBEPKH

5.1 Ilpu npoBeJeHMH MOBEPKH JOKHBEI OBITH COONIONEHBI BCe TpeGOBaHMS
6esonacHocTH B cootBeTcTBUH ¢ [OCT 12.3.019-80.

6 TpeboBanusi K ycJI0BHSIM NPOBEICHHUS IOBEPKH
6.1 Ilpu nposenenun nosepkun OBHUC-M pomkHbl cobmonaTecs cieayroLine

YCIIOBHS:
- HaMpsDKEHWE TUTaHUs OT CETH NMEePEMEHHOr0 TOKa
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4acTtotor oT 48 1o 52 ', B........ ririavens e e ——— i e RS el dl £ 22,
- U4 anmnaparypsl, pa3MellaeMoi B TOMEIIeHHH:
a) TemIiepaTypa OKpyXKarolero Bo3ayxa, °C.............. eSS ravessaEnas ot 5 no 40;
0) noBbIlIEHHas OTHOCHTEIbHAS BIAKHOCTh BO3yXa
IPA TEMIEPATYPE 20 “C, Y0uuuiniiiiiieieeeeeeeeeeeetcee e e e e e 80
- AUISl annaparypekl, pasMeliaeMoi Ha OTKPBITOM BO3IyXe:
a) TemnepaTypa OKpyXarowero Bo3ayxa, °C.................... ot muHyc 40 no 40;
0) noBbILIEHHAT OTHOCHTENIbHAS BIAKHOCTh BO3yXa
TPH TEMITEPATYPE 25 “C, Y0 ueureriruerreeereieticteiiee et e e eee e e e eese s e e e et 08

IIpumeuanue — JlomyckaeTcst POBE/IeHHE TIOBEPKH B PEAILHO CYLIECTBYIOIIMX YCIOBHSX, KpO-
Me 0c000 OrOBOPEHHBIX B IAHHON METOIHMKE MOBEPKH, ECIIH OHU HE BHIXOJIAT 33 npeJiesbl pabo4uX YCIIOBHIA,
YCTaHOBJICHHBIX B PYKOBOJCTBAX M0 3KCILTyaTallHH CPE/ICTB H3MEPEHHIT, PUMEHSEMBIX TIPH TIOBEPKE.

7 BHewHuii 0cMOTp cpeacTBa nimMepeHuii

7.1 Ilpn mpoBeileHHH BHELIHETO OCMOTPa MPOBEPUTH OTCYTCTBHE MEXaHHue-
CKHX TOBPEKACHUH U OCablieHusi S1eMEHTOB, YeTKOCTh (PUKCAIIHM MX [OJTOXKEHHS,
YETKOCTH 0003HAYEHHUH, YHCTOTY U HCTIPABHOCTH PAa3bEMOB U THE3JL.

7.2 Pe3ysbTaThl TIOBEPKH CYMTATh MONOKHTENbHBIMH, ecid Ha OBUC-M o1-
CYTCTBYIOT MEXaHHYECKHEe IOBPEKACHHUS M OCNablIeHHs 3JeMEHTOB, (GUKcalUs HX
MONIOKEHHs YETKAsA, pa3bEMBI U THE3/1a YUCTHIE M HCIIPaBHEIE.

8 IloaroroBka Kk noBepke 1 onpoGoBaHHe CPeACTBA HIMEPEHHi

8.1 IloaroToBka Kk noBepke

8.1.1 INoBeputens JNOMKEH H3Y4MTh TEXHHUECKYIO W 9KCIUTYyaTallOHHYIO JIOKY-
MEHTALIMIO M3TOTOBHUTENIS M PYKOBOJCTBA M0 3KCILTyaTallMi MPHMEHSIEMBIX CPEICTB M0-
BEPKH.

8.1.2 Tlepen npoBeneH#eM onepanuii MoBepkH HEOOXOUMO:

- IpoBEpUTL KOMILIEKTHOCTE OBMC-M cormacHo IKCILTyaTallMOHHOM JOKyMeHTa-
[THH;

- IPOBEPUTH KOMILIEKTHOCTh PEKOMEHJOBAHHBIX (MM aHAJOTHYHBIX MM)
CPEZICTB MOBEPKH;

- 3a3eMJIMTH (€Ci 9TO He06X0MMO) paboure 3TalOHBI, CPEICTBA U3MEPEHHil
W BKIIOYUTEH THUTaHHE 3a0/IarOBPEMEHHO Mepe]l O4Yepe/iHON omnepauueil moBepku (B
COOTBETCTBHH CO BPEMEHEM YCTaHOBJIEHHs pabo4ero pexuma, yKkasaHHbiM B PD).



8.2 OnpoGoBanue

8.2.1 IoxxmounTts k cocTaBHbIM Yactam OBUC-M kabemn HHQOPMALMOHHOIO
B3aUMOJICHCTBUS U Kabenu MUTaHus.

8.2.2 TIoaK/IOuUNTh HCTOYHHK Oecriepe6oHHOro muTaHust K po3eTKam 3JIEKTpHYe-
CKOM CETH OOLIET0 11071530BaHMs.

8.2.3 BKIIOYHTH COCTaBHbBIE YacTH OBUC-M, nyrem HakaTus Ha cooTBer-
CTBYIOLLHME KHOIKH BKITIOYEHHS/BBIKIIIOUEHHMS TUTAHKUS COITIACHO UX P,

8.2.4 JloxnaTsest 3arpy3ku OnepanioHHbIX CHCTEM Ha ABYX cepBepax cbopa u
obmeHa HH(bOpMaLKelt, 10K IATECS ABTOMATHIECKOl 3arpy3KH KOMILIEKCa Iporpamm
nepenavu nanubix MBITA.01760.

8.2.5 Y10cTOBEpUTLCS B HAKOILIEHHH U nepeavu JaHHbIX U3MEPEHHI.

8.2.6 Pe3ynbratel moBepku cuuTaTth TIOJIOXKUTENIbHBIMH, €CIM HaBUTallHOHHAs
alnaparypa npoBOJHT H3MEPEHHS H COXPAHSET UX B CBOKO MAMSTh.

9 Ilposepka nporpaMMHOro ofecnedeHns cpeacTsa H3MepeHuii

9.1 Onpenenuts uaeHTHUKauMoHHEIe naHHble 10 OBUC-M B COOTBETCTBHI
¢ pykoBozacTBOM onepatopa MBITA.01760.
9.2 Unentudukanuonssie nanusie [10 NIpe/ICTaBJIeHb! B Tabuuiie 3.

Tabnuua 3 — Wnentudukanuonnsie nanusie [10 OBUC-M

Wnentudukanuonusie rauusie (MpH3HaKH) 3HayeHue
Unentudukanuonnoe HauMeHoBaHue HBIIA.01760
HaumenoBanue nporpamme u uenonssemoro aitna Komnneke nporpamm nepenaun
nannelx CCU-C J
|
Homep Bepcrn (HaeHTHOUKAIHOHHBL HOMEp), He HHIKE 01 ‘

9.3 Pe3ynbrarThl MOBEPKH CYUTATH TOJIOKHUTENBHBIMH, €CIIH HIEHTU(UKALINOH-
Hble nanHble [10 cooTBeTCTBYIOT HaHHBIM, YKa3aHHBIM B TabnuLe 3.



8

10 OnpesesieHHe MeTPOJIOrHYECKHX XAPAKTEPHCTHK CPEACTBA
H3MEpPeHHH

10.1 Onpenenenne cpeaHero KBaJApaTHYECKOr0 OTKJIOHEHHS CJIy4aiiHoii
COCTABJISIIOLIEH HHCTPYMEHTAJIbHOH MOTrPellHOCTH H3MEpPeHHH INCeBA0AA/ILHO-
CTH 10 (haze JaJIbHOMEPHOI0 K02

10.1.1 [poBecTn n3MepeHus MpreMHO-U3MEPHTEILHBIMH YCTPOUCTBAMU U3 CO-
craBa OBMIC-M Ha uHTepBasne BpeMeHH JUTHTENLHOCTBIO | CyT, MONyduB (aiiisr us-
MmepeHui B popmare RINEX.

10.1.2 Beibpate u3MepeHHs NCeBIOJATBHOCTH 10 (ase JaJbHOMEPHOrO Koza
Hecyei yactorel 11t CHC ['NIOHACC B guanazone L1OF ¢ nutepoii 0 s yriios
Mecra He meHee 20 rpaiycos.

10.1.3 Paccuurars 3HaYeHHe KOMOUHAIIHU:

MFoici = Rey; =@y, =2-1yy,, (D)
r7ie i — HOMEp JI0XH;
Rc1 i — u3MepeHue NICeBIOJANBHOCTH 10 (haze JaJbHOMEPHOI0 KOJa;
® 1) ; — u3MepeHHe NCeBAOAATBHOCTH MO (a3e HeCyIeH YaCTOTHI;

2
L, =(D, — D,y r.)-—fg-—-,— — noHochepHas 3a/lep)KKa, OLEHEeHHas Mo u3Me-

R-5
penusiM (hasel Hecyleit yacToTsl B quana3onax L1 (@) u L2 (D) Ha yacToTax f
U /> COOTBETCTBEHHO.
10.1.4 Paccuurate CKO crydaifHOH COCTaBJIAIOLIEH MHCTPYMEHTAJIbHON TMO-

TPELIHOCTH W3MEPEHUH NCEBAOJANBHOCTH N0 (ha3e AaTbHOMEPHOro Koja 1o gopmy-
ne:

2
|

N
Oric = —"_"'Z Aﬂ%lm_lePme ) 2)
N-1 4 NG
rie j — HOMEp 3MOXH;

N — uucno u3smepeHui.

10.1.5 Bommonsauts nm. 10.1.3-10.1.4 s kaXaoro NpUHAMAEMOTO THIA CHT-
Hana ('HCC, nomep HKA, uacToTHBIH Auana3oH, CENEeKTHUBHOCTBH) UL KaKaOTro
¢aiina RINEX.

10.1.6 Pesynpratsl nosepku no 1. 10.1 cuutath MONMOKUTEIBEHBIMUA, €CITH MaKCH-
MaJbHOe 3HaueHue u3 BceX paccurraHHbX CKO citydaiiHOM cocTaB/sOIEeN UHCTPYMEH-
TQIBHOH TMOTPEIIHOCTH M3MEPEHMH ICEBIONATBHOCTEN MO (ase JaTbHOMEPHOIro Koja He
oonee 0,3 M.
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10.2 Onpenenenne cpeaHero KBagpaTHYeCKOro OTKIOHEHHS CJYy4alHOI
COCTABJSAIOLIEH WHCTPYMEHTA/IbHOH NMOrPelIHOCTH M3MEpeHHil NCeBa0AATbHO-
cTH N0 (ase Hecyuleii 4aCTOTHI

10.2.1 IposecTy n3MepeHUs: NIPHEMHO-H3MEPUTENLHBIMA YCTPOHCTBAMH U3 CO-
craBa ObUC-M Ha uHTepBane BpeMeHH MIHTENLHOCTBIO | CyT, MONy4YMB daifiibl 13-
mepenuii B popmare RINEX.

10.2.2 BeibpaTe n3MepeHus: NCeBAOJATBLHOCTH 10 (haze HecyleH YacTOThl s
CHC I'JIOHACC B nuana3onax L10OF u L2OF ¢ nurepoii 0.

10.2.3 PaccyuTaTh pa3HOCTH M3MEpEHHH MCEBAOAAILHOCTEN 110 (hase Hecylleil
4acCTOThl OTKPBITBIX CHIHAJIOB Mexay auanasoHamu L1 u L2 nns yrioB mecra He Mme-
Hee 20 rpanycos:

D) 12 =Py, —Dyy,, (3)

10.2.4 Paccunrare CKO cnyuaiiHoit cocTaBusIOmEd HHCTPYMEHTAIBHON TM0-
rPELIHOCTH H3MEPEHUH M1CEB0AAILHOCTH 0 (haze HecyIel 4acToThl 1o hopmyie:

2

1 s " ]' > n
Oor1 = mz CDLI—LZ(t),‘_ﬁ;(DLI—LZ(I),‘ ) (4)

Jj=1

rae @/ (1) — BTOpasi NPOU3BOIHAS W3MEPEHHUIl NCEBIOAANBHOCTH 110 (ase Hecy-

ILle} 4aCTOTBI OT BPEMEHH, PacCYUTaHHAs Ha i-10 3TIOXY.
10.2.5 Bemonuute nm. 10.2.1-10.2.4 ans ka)xaoro NpuHAMAEMOro THIA CHI-
Hana (CHCC, nomep HKA, cenexktuBHOCTh nocTyna) aiast kaxaoro daitna RINEX.
10.2.6 Pesynbratel nosepku 1o 1. 10.2 cuMTarh NONOXKHTEIBHBIMH, €CIIM MaKCH-
MaJlbHOe 3HaueHue u3 Bcex paccumtaHHblX CKO ciyyvaifHo# cocrapistoleif HHCTpyMeH-

TAJIBHOM MOIPELIHOCTH W3MEPEHUH TICeBI0IATbHOCTEH 110 (ha3e Hecyllel 4acToThl He Oosiee
0,002 m.

10.3 OnpeaesieHne NOrpenIHOCTH H3MEPEeHHH NMPH CPaBHEHHH LIKAJ Bpeme-
HH OBUC-M n HaunoHaabHOH mKaasl KoopauaupoBanHoro Bpemenu UTC(SU)

10.3.1 MeTtoa yaaneHHbIX H3MepeHHH

10.3.1.1 [Ins nHaBuranmoHHoro npueMmHuka u3 cocraBa OBHC-M BbImoaHUTH
u3MepeHus corsiacHo [lpunoxenuro A, ucrnons3ys B kadectBe onopHod HAII kom-
IUIEKT HaBUTalMOHHON amnmnapaTypbl U3 cocTaBa pabo4yero 3TajJoHa KOOPAHHAT MECTO-
NoJIoXeH!s | pa3psijia, a B KaUeCTBe ero ONOPHBIX CUTHAJIOB — CUTHAJIBI OT CTaHAapTa
BPEMEHH, YaCTOTHI U LIKaJIbl BPEMEHH M3 COCTaBa roCcyAapCTBEHHOIO BTOPHYHOI'O 3Ta-
JIOHA BPEMEHH U YaCTOTHI, IONYYHB 3HAYEHHUS CMELIIeHHs! LIKAIbI BpeMeHH 0J10Ka MpH-
€MHBIX YCTPOHCTB OTHOCHMTEJbHO WIKalbl BpeMeHu onopHoi HAII (oTHOcHTENbHO
wkansl Bpemenu UTC(SU)) B n. A.3.
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10.3.1.2 PaccuuTars morpeniHoCcTs W3MepeHuit IpH CpaBHEHHWH LIKAT BPEMEHH
OBHC-M 1 HauuoHanbHO# LKAkl KOOPAMHUPOBAHHOTO BPEMEHH UTC(SU) no BeI-
PaXeHHIO:

AAT;

[urc(su)-osiC]

=AT;

[REF]

+ AT

[oBHC] ()

rae AYE reF] ~— PAcCHYHTaHHOE cMemienHe mKaibl Bpemend OBUC-M otHocHTelbHO

mkanel Bpemend UTC(SU) B m. 10.3.1.1.
A]Eosnc] — u3MepeHHoe craHuued OBUC-M cMmeleHne WKalbl BpeMeHH OT-

HOCHUTeNbHO 1Kasbl BpemeHn UTC(SU).
10.3.2 MeTtoa npsiMbIX H3MepeHHii

10.3.2.1 Beinonuute BKIIOYEHHE U WTaTHY!O HacTpoiiky OBUC-M B cooTser-
CTBHH C PYKOBOJACTBOM 110 3Kcryartauun UBITA.464346.008 PD.

10.3.2.2 HenocpesctBenHo nepex Hayaniom Tpascnoptuposanust [IKY, ¢ wc-
T10/Ib30BAHHEM H3MEPHTEIIS] HHTEPBAJIOB BPEMEHH NMPOBOJATCS MPSIMBIE H3MEPEHHUs Pas3-

Hocti 1B IIKY u IIIB onoproro cranpapra wactots! U Bpemenu BC,, u3 cocTasa
I'a7 1.

Tpumeuanue — J1i1s HCKIIOYSHHS COCTABISIONIEH TIOTPELHOCTH H3MEPEHHS [IPH OLIEHKE paszHo-
cru 11IB, 00yciioBneHHOl HETOYHOCTEIO ONpe/IeeHus 3a/ICPKKH BPEMEHH PAclpPOCTPAHEHHs UMITYJIbC-
Horo cursana 1 ['n B coeiMHATENIEHOM pajiHoyacTOTHOM Kaberne, H3MEPEHHSA BBIIOJHSAKOTCSA C TIOMOIIBIO
OJTHOTO H TOro ke Kabens u3 cocrasa [TKY.

10.3.2.3 Paccuurars nporsosnoe 3navenue pastoctu 1B ITKY u UTC(SU) Ha
MOMEHT IIPOBE/IEHUs MPSIMBIX H3MEPEHHI 15

AT™ AT>

[urc(suy-nikd () ~ S urc(su)-sc,,)n)

+ AT

[71KY-BC,, |(1)* (6)

on

rjae AYEE?C( SU)-BC,,|(1,) — TPOTHO3HOE 3HAYCHHE PA3HOCTH B BCy u UTC(SU) Ha

MOMEHT BPEMEHH 1,

AYE 11K -BC,, (1) — PE3YTBTAT MPAMBIX uzmepenui pasHoctu LB ITKY u 11IB

BCon 13 cocTaBa I'OT 1;
I— MOMEHT NPOBEICHHS NPSIMBIX W3MEPEHHH Mepea TPaHCIIOPTHPOBAHHEM
[TKY.
10.3.2.4 Tepemectuts ITKY BO BKIIIOYEHHOM COCTOSHHH Ha CIIELHMAIBHO 000pY-
JIOBAHHOH MOOMIIbHOH 1U1aTGOopMe JUIsi TPAaHCIOPTUPOBKM K MECTy pasMelleHHs!
OBUC-M.
10.3.2.5 Coenuuuts xopryc ITKY ¢ MeCTHBIM 3a3eMiIeHHEM H MOIKIIOYHTH K
CeTH nepemeHHoro toka 220 B.
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10.3.2.6 IToaxmo4uTh BBIXOJ MMITYJIBCHOrO curHaina dactorod 1 I'm ot ITKY
Ko BXx0/1y «CTapT» H3MepuUTeNsi HHTEPBAJIOB BPEMEHH C TIOMOIIBIO PAIHOYaCTOTHOIO
kabens u3 cocrara [TKY.

10.3.2.7 Iloaxmounuts ummynscHb curHan 1 I'm or OBUC-M ko Bxoay
«Cron» M3MepuTeNss HHTEPBATIOB BPEMEHH C TMOMOIIBIO PaJH0YacTOTHOrO Kabess u3
cocrasa [IKY.

10.3.2.8 B TeueHHe MHTepBala BpeMeHH HAOIONEHUM HE MEHee OIHOr0 uyaca
nposoaATcs u3MepeHus paznoctu [1IB OBMC-M u 11IB TTKY.

10.3.2.9 Pe3ynpraTsl n3MepeHHs: pa3sHOCTH ILIKAll BpeMEHH QUKCHPYIOTCS TpO-
rpaMMHBIM oOecriedeHueM time counter u3 cocrasa [ DT 1 B Buzme daitnos ASCII
IIPY MHTEpPBajle BpEMEHU U3MEPEHHUS 5 MHH.

10.3.2.10 Cepenuina uHTepBaja BpeMeHH HabmOAeHHH QHKCHpYeTCs Kak Mo-
MEHT BPEMEHH 13.

10.3.2.11 BeiOpatb raHHbIe (hailiia H BEIYUCITHTE 3HAYEHHe Pa3sHOCTH IIKAJbI BpeMe-
11 OBMC-M u IIKY (cpeqHee 3Ha4deHHe, PUBESAEHHBIE K MOMEHTY BPEMEHH #3) TI0 (OpMY-
nie:

AT[an —~0sHC](1;) = N ZATH,{L, o5HC]i (7)

i=1
rae A]E nky-osuc); —— PA3HOCTB NIKAJbl BDEMEHH OBUC-M u IIKY, nonyyeHHas mnpu

i-OM U3MEpPEeHHH.

10.3.2.12 Ilepemectuts [IKYU BO BKIIOYEHHOM COCTOSHHH Ha CIIELHAILHO
00opy10BaHHOH MOOMIIBHOH MIaTdopMe Al TPaHCIOPTHPOBKH K MECTY pacrolio-
JKEHHUS CHCTEMBI BHYTPEHHUX CPaBHEHHIA.

10.3.2.13 Coenunuts kopryc [TIKY ¢ MeCTHBIM 3a3eMIIEHHEM H TOAKIIOUHTE K
ceTd nepemeHHoro toka 220 B.

10.3.2.14 Iloaki0YUTE BBIXOA HMIYJIECHOTO CHrHana yactotoi 1 I'p ot ITKY
Ko Bxoay «CtapT» u3MepuTens HHTEpBaOB BpeMeHH u3 coctaBa [ IT 1 ¢ momorisio
panuodacTtoTHOro kabens u3 cocrasa [TKY.

10.3.2.15 INoaxmoyuTh UMITYIBCHBIH curHai 1 'l oT omopHOro craHaapTa 4a-
cToThl ¥ BpemeHH U3 coctaBa [ DT | ko Bxony «Ctom» u3MepuTells HHTEPBAIOB
BPEMEHH C IIOMOLLBIO Pago4acTOTHOro Kabens u3 cocrana [TKY.

10.3.2.16 IlpoBectu uzmepenue paznoctu 1B ITKY u UTC(SU), duxcuporas
MOMEHT BPEMEHHU /4.

10.3.2.17 Ha cnenyromye CyTKH, MMOCIe NMPOBEACHUs PaCYETOB HALMOHAIBHOM
mKaybl KoopauHuposanHoro BpeMeHn UTC(SU) yrounnts 3Ha4eHus pasHocreii 1B

A]EUTC(SU)HBCOU] (33)° A]fnm-osnc] (r) 33 CUET YTOYHEHWs XOJa MEPEBO3UMBIX

KBaHTOBBIX 4acoB oTHocuTenbHO UTC(SU) 3a BpeMsl TpaHCTIOPTUPOBKH:
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- A]EU?C(SU K )(1) A]Ewrt‘(M\?U}—m(q](r2 )
g MK (ty0,) — (8)
( 4 2) t _ t
4 "2

10.3.2.18 Yrounuts 3HaueHus pasnoctd LB I[TKY u UTC(SU) Ha MOMEHTHI
MPOBECHHUS MPAMBIX U3MEPEHUH 12, 13, 14

AT[UTC(SU)—HKW](:,.) = ATEUTC(SU)—HK‘I](!;) t8 MK (14,1,) '(ti -1 ) ©)

10.3.2.19 Onpenenuts pasnocts 11IB OBUC-M u UTC(SU) Ha MoMeHT Bpe-
MEHH 13

AT[UTC(SU )-0BHC) (1) — ATiUTC(SU)-HK’{](g) + AT [nxu-05nc) (1) (10)

10.3.2.20 PaccunTaTh NOrpelIHOCTS U3MEPEHHI NIPH CPABHEHHMH LKAl BpeMe-
Hd OBMC-M u naumonanbHO# mikans! koopauHuposanHoro spemerdn UTC(SU) no
BBIPAKEHUIO:

AAT;

[urc(su)-0BHC) -

AT

[urc(su)-osHC])

AT['OEHC] ’ (11)

rae Ajfoz;nc] — u3mepeHHoe craHiueidr OBUC-M cMeleHre Kaibl BpEMEHH OT-

HocutensHO mkansl Bpemenu UTC(SU).

10.3.3 Pesynpratel noepku no mn. 10.3 cyutarh MOJIOKUTEIBHBIMH, €CIH T10-
JIy4€HHasi MOTrPeLIHOCTh M3MepeHHH npu cpaBHeHMM wwikan BpemeHu OBMC-M wu
HALMOHAJIbHOM 11Kanb! KoopauHupoBaHHoro BpemMenu UTC(SU) oguum 13 MeTo/10B,
u3noxeHHslx B . 10.3.1 u 10.3.2, Haxonutes B peaenax + 2 He.

11 Ionreepxaenne cooTBercTBHS cpecTBa H3MEpeHHII METPOJOTHIECKHM TpeboBa-
HUSAM

11.1 I'lpu ognoBpemennoM BeinonHenuu mm. 10.1.6, 10.2.6, 10.3.3 B pe3ynbrare
nosepku OBUC-M:
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- MeTposiornyeckue XxapakrepucTiku OBMC-M cooTBeTCTBYIOT ycTaHOBIIEH-
HbIM 1P YTBEP)KJACHUH TUTA CPEACTBA H3MEPEHHIA;

- pe3ynbTaThl NOBEPKH CYMTAIOTCS MOJTOKUTEILHBIMH.

11.2 IIpn nosy4eHHH OTpHLATENbHBIX pe3ysbTaTtoB B ogHoM M3 m. 10.1.6, 10.2.6,
10.3.3 pe3ynbTaThl I0BEPKU CYMTaOTCS oTpuLiaTensHbiMi, a OBV C-M Gpakyercsi.

12 Odopmiienune pe3yabTATOB MOBEPKH

12.1 PesynpraTtsl nosepkn OBMC-M noarBepkaaioTcs CBEICHHAMH O pe3y.ib-
TaTaxX MOBEPKH CPEJCTB H3MEPEHHH, BKIFOUYEHHBIMH B (eiepaibHblii HHGOpMaIMOH-
HBIA (POHJ 110 obecneveHuIo eMHCTBA U3MEPEHHUH.

12.2 Tlpu monoXUTeNbHBIX pe3yNbTaTaX MOBEPKH 110 3asBJIEHHIO Biajleliblia
OBHMC-M wium nuua, npeAcTaBUBILIETro €ro Ha NOBepKYy, Ha CPEeJCTBO U3MEpPeHUH Bbl-
naeTcs cBuaeTeascTBO 0 noBepke OBUC-M.

12.3 Pe3ynbraTel NOBEpKH 10 TPeOOBAHUIO 3aKa3dyMKa 3alMChIBAIOTCS Ha 000-
POTHOHM CTOPOHE CBUIETENLCTBA O MOBEPKE UITH 0OPMIISIOTCS OT/AETbHBIM MPHIIOKE-
HUEM K CBH/IETEJIbCTRY.

12.4 B ciydae oTpuLiaTe/IbHBIX pe3ysibTaToB noBepku nosepsiemslii ObBUC-M k
JlanbHeH1IeMy NPUMEHEHHIO He JIOMYCKAeTCsl, Ha HErO BBIAAETCs N3BELICHUE O HENPHU-
rOJIHOCTH K JajIbHeHIIeH KCIIyaTaliy ¢ yKa3aHHeM NPUYUH 3a0pakoBaHMUsI.

3amecTtuTtens HadabHUKa HUO-8
o nay4Hoii pabote OI'YIT «BHUMOTPH» Mf( B.H. deniotos

Hauanbnuk otzena _
OI'YIT «BHUADTPH ﬁ/ J1.C. Tleyepuua

Hauansnuk nabopatopun % e
®T'YTT «BHUADTPH % CIO. Bypues

\/
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IIpuioxenune A

(obs3aTennHOE)

IIpoBeaenne u3mepenui

A.l IlposecTH M3MepeHUs NOBEPAEMON anmnaparypoil CorjlacHO cxeme, 1pe/l-
CTaBICHHOMN Ha pucyHke 1, ucnonb3ys onopuyio HAII u ctaniapt 4acToThl ¥ BpeMEHH.

o

Curnansl THCC

| Henbiryemas Onopuas HATI
{ annaparypa I
B
Cranaapr
YacTOThl H BPEMCHH

Pucynok 1 — CtpykTypHas cxeMa NpoBe/IeHHs H3MEPeHHH

A.1.1 Pa3mecTHTh aHTEHHBI NOBepsieMo# anmapaTypsl 1 onopHoi HAIT na or-
KPBITBIX TUIOIIaKax Oe3 3aTeHeHus Bbille yria mecta 10 rpaaycos.

A.1.2 AHTeHHa OTIOPHOTO TAJIOHHOI0 KOMIIJIEKTa armnapaTyphbl 10/DKHA paciio-
JIaraThCsl Ha MyHKTE ¢ U3BECTHBIMH KOOPJAHHATAMH.

A.1.3 TToak04uTh @HTEHHBI K COOTBETCTBYIOLUM HAaBHTaIlHOHHBIM ITPUCMHHU-
KaM C TIOMOIIBIO IITATHBIX aHTEHHBIX Kabesen.

A.1.4 Tlogate Ha BXOJbl HABUIAllMOHHBIX IIPUEMHHUKOB CHMIHAJILI YacTOTOM
10 MI'1 oT cTan1apTOB 4acTOTHI H BPEMEHH.

A.1.5 HacTpouTh HaBUrallMOHHbIE IPHEMHHKH B COOTBETCTBHH C MX PYKOBOJI-
CTBOM 110 KCIUIyaTal[i{ Ha 3alMCh W3MEPEHMH TEeKYIIMX HaBUIallMOHHBIX IapameT-
pOB ¢ 4acToToi 01O coobuierne B 30 ¢ B daiin popmara RINEX (Bepcus 2.11 nin
BBLILIE), CHHXPOHM3aIMs 110 onopHoMYy cursairy 10 MI'n v Bxoanomy curnany 1 1.

A.1.6 Ilposectu usmepenus no cursanam 'HCC (B nojymanasonax L1, L2, .3
cucremsl TJIOHACC, L1, L2, L5 — cucremsl GPS, E1, ES — cucrems! Galileo, B,
B2 — cucremsl BeiDou) nosepsiemoii annapatypoit u onopuoit HAII na unrepsaie
BpeMeHH HabImoieHust He MeHee 15 cyT.

A.1.7 I'lo oxoHYaHWH u3MepeHHil ckadaTh (aitnsl Habmonenuit popmara RINEX.
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A.2 PaccuuTtarh KOOPJIMHATHI H MOJIOKEHHUE [IKAJIbl BPEMEHH B IIyHKTax pasMe-
111eHHUs oBepsieMoi annapartypbl 1 onopHoi HAII Ha MOMEHT BpeMeHH / e[t,,t,\.] :

A.2.1 Paccuurars Oe3noHochepHble KOMOMHAIMH NiceBoAanbHoCcTel 10 HKA
HCC R,..(#,) no dopmyne (A1) u dasy necymweii curnana D, (1) no Gopmyse

(A2) Ha MOMEHT ¢:

" f.rzn R.’.I (’r ) = flzz RLI (’: )
f’zl - ffzz

Rmrqfrec (lr ) ] (A 1 )

_ fflq)u (’: )’11_1 - fl.zzd)f.z (‘a )’11_1
frzl _fl.ZZ

rie f,,.f;, — 4acTOThl HABUTALIMOHHOrO curHaia B noaauanasone L1 u L2 coorser-

(I)runjree (Ir ) : ] (/\2)

CTBEHHO, I'11;

R, (%),R,,(#,) — ncesnonansioctn no HKA Ha MomeHT £ B mojauanasone L1 u
L2 cooTBeTcTBEHHO, M;

@, (2),®,(#) — dasa necymeii curnana na MoMeHT # B noanuanasoue L1 u 1.2

COOTBETCTBEHHO, M;
A,,» A,, — JUTMHBI BOJIH CUrHaN0B B nogauana3one L1 u L2 cooTBercrenno, m.

A.2.2 PaccuuTaTh MOMEHT BPEMEHHU U3JIYUECHHs HABUTALIMOHHOI'O CUI'HAJIa ¢ al-
teHHBI k-ro HKA no dopmye:

t=t,——, (A3)

e {, — MOMEHT BpeMEeHH H3JIyueHus: HaBuranuonHoro curnana ¢ HKA, c;
!, — MOMEHT BpeMeHH IpHeMa HaBUTallMOHHOI'O CUrHaja IPUEMHHUKOM, C;

¢ — CKOpPOCTb cBeTa, 299792458 m/c.

k k k
A.2.3 OnpeienuTh KOOpPAHHATHI (x (6).7" ()2 (I”)) k-ro HKA 1o nannbim
daiina saemepuHoit nHGOpMaluu B popmate *.sp3, popmupyemoii CKIIX.

k
A.2.4 Paccuntarh reoMeTpHUECKyIo JanbHOCTh A-ro 10 HKA P (1) o dopmyiie:
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)= \/(x;‘ (,)-x, )2 +(yk (,)-, )2 +(z"' (t,)-=z, )2 (A4)

)
rae (x(1,).* (1,).2" (1,)) — xoopaunarsl k-ro HKA B MOMEHT BpeMeHH H3JlydcHHs
HABMTALlMOHHOTO CHTHAJA [, , pacCYAThIBaeMble U3 (paita apemepuanoi uadop-
maipu B hopmate *.sp3, M;
(x,,¥,:2,) — KOOpIMHATHI IyHKTa pa3MelLlieHHs IPUEMHHKA U3 3arojioBka (aiina

Habmonenuit B popmare RINEX, m.

k
A.2.5 Omnpezienuts cMeleHde OOpTOBOH mikansl BpeMeHu k-ro HKA AT (t")

OTHOCHTEJIbHO CHCTEMHOM ITKaJbl HA MOMEHT BPEMEHHU H3JIy4YE€HHS CHrHala Io J1aH-
HbIM (aiila ¢ 4aCTOTHO-BpEMEHHBIMH TTonpaBkaMu B dopmare *.clk, hopmupyembie
cucremort CKIIX.

A.2.6 PaccunTarh rpaBUTAIlMOHHYIO TTONIPABKY N0 GopMyie:

26M I @)+ 1 J
[" () l|+||n||—p,,(r (AS)

rje GM — KOHCTaHTa I'paBUTAlMOHHOrO noJjs 3eminu, 398600,4418 km3/c?;

I ()] =\/(x"' (4,)) +(* (&) +(£ (1)) — paccrosmme mesxny k-bivt HKA u en-

Grav =

TpoM 3eMJIH Ha MOMEHT H3/Ty4eHHs HaBUrallMOHHOTO curHana (1), m;

f’

n

=x +y  +2’ — pacCTOSHHE MEXIy NPUEMHHKOM U LIEHTPOM 3EeMIIH, M.
A.2.7 PaccuuTaTh pesSTUBHCTCKYIO TMOMPaBKY MO (GopMyie:

Rel=—2rk (t,})V" (t,,)’ (A6)

raert (1,) = [x* (), 5" (1,).2* (¢, )] — BekTOop KoopauHat k-ro HKA B MoMmeHT uznmyde-
HUS CHTHANa !, , paCCYMTaHHBIN 110 JIaHHBIM (aiina *.sp3, m;
viig )= [:‘c" (1, ). ()" {4, )] — BeKTOp ckopocTH k-ro HKA B MOMEHT u3iydeHus
CWTHaJA [, , PACCUNTAHHBIN N0 JaHHLIM (aiina *.sp3, m/c.
A.2.8 Paccuurats opueHTaiuio k-ro HKA otnocurensho Connua

- BEKTOp Mex1y nojoxenuem ConHua (xSm, ySm,sz) ¥ lIeHTpoM Macc k-ro HKA

2 2
p\mr ) \/ xS‘un +(yk (tb)_ySun) +(zk (tb)_zSun) !
- ocb Z k-ro HKA oTHOCHTE/IbHO LIeHTpa 3eMJIu
ZR — —]"k (th) .

I @)
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- ganpasinenue k-ro HKA otHocurtensno ConHua

_ r::m (fh)
Ilpgun (tb )|

- och Y k-ro HKA B0Ib OCH COJTHEUHBIX MaHeJIeH

¥ = L
T

Dk

2

3

rae Y* =[D4Z; - D}Zi,DiZ} - D{Z;,D{Z; - DiZ; |,

- ock X k-ro HKA, ykasbiBarolas Ha MoJyIiockocTs Mexay ComHiieM 1 naHe-
nsmu HKA

2 2

v |- (pizt -piz) + (Dizt -Diz ) + izt - izt

<t X
T

e X = [ -l N i e W,

2

(N -vz) +(Nz -%Z) + (%2 - %))

A.2.9 PaccuuTats nonpasku Ha wind-up a¢dexT no dopmye:

X" |

d“-d
. k k
dyingp (8) =2N -7 +szgn(an -(d -d, ))arccos —"d" " ”(;’ 5 (A7)
n
rjie N — Ieloe YHCIIO LUKIIOB;
k
r—1r LI
a = ’k—(”) — BeKTop HanpasieHus oT k-ro HKA k npueMHuUKY;
P, (1,)
r, =[x", yn,zn] — BEKTOp KOOpAMHAT NPHEMHHMKa B MOMEHT INpHEMa CUIHala fi,

TIpUBE/IcHHBIE B 3aroJioBKe (aiina HaboAeHHH;
d* =X* -2 -(a} xX*)+a} x Y* — BexTop oprenTammu k-ro HKA, BbI4MCICHHBII 110

KOOpIUHATAM (x" Rl Al
X*,Y* — oproronanbHble BEKTOPbI, YKa3bIBAIOIIHEe Ha BOCTOK M CEBEpP COOTBET-

CTBEHHO;
d, =X, -a, -(a;x X")+af; x Y, — BEKTOD OpHEHTAl[Md NPHEMHMKA, BBIYMCICHHbBIH

no xoopnusaram (X,,Y,.Z, ).
A.2.10 PaccuynTaTh HAaKJIOHHYIO TPONIOC(EPHYIO MONPAaBKy Ha MOMEHT BPEMEHH /i.
A.2.11 Jlna pacuera HCIIONB30BaTh 3MIHpHuUeckyro mojenb GPT2, koropas

TI03BOJIAET ONPEJIENIATh aBlIeHue, TeMIIepaTypy, Iepenaj TeMIeparyp, AaBlieHue Bo-
ASHOTO Napa, Ko3(GGUIIMEHTHI THAPOCTATHIECKOH U BIaKHOH QyHKIMH 0TOOpaxKeHHs,
a TaK)Ke HEPaBHOMEPHOCTD I'eOu/1a B ITyHKTE Pa3MEIECHUs IPHEMHUKA.
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A.2.12 BxonusiMu mapamerpamu GPT2 sBisitoTCS KOOpAMHATBI AHTEHHBI W
JIeHb TOJ1a Ul MOJIEJIMPOBaHHs NMEPEYHCIIEHHBIX TTapaMeTPOB, ONUPAsACh Ha IJ100alib-
HYIO KapTy CpeIHHMX 3HaueHMil napameTpoB Tpomocdepbl ¢ maroM B 5° (daiin
gpt2 S.grd).

A.2.13 Mopaenb 4 UCIIOJNIB3yEMbIE JIaHHbIE PEKOMEHI0BaHbl K HCII0JIb30BaHHIO
cornameHriemM MexayHapoaHoi ciyx0sl Bpamenus 3emiau IERS 2010 roxa, Petit G.,
Luzum B. IERS Conventions (2010): tech. rep. URL: https://webtai.bipm.org/iers/
convupdt/convupdt_c9.html):

P, Temp,dTemp,e,,a,,a,,u=GPT2(MID,B,L,H), (AR)

w?

rne P — nasnenue, lla;
Temp — Temneparypa, °C;
dTemp — U3MeHeHHe TeMrepatypsl, °C/km;
e, — JlaBJICHUE BOJSHOrO napa, Ila;
a, — K03 OUIMEHT rHIpOoCTaTHYECKOH DYHKIIHH 0TOOpaKeHHS;
a, — K03 PULHMEHT BIaXHON (YHKLUN 0TOOpaKeHHS;
u — HEPaBHOMEPHOCTb F€0H/la B MMyHKTE pa3MeLleHHs IPUEMHHKA, M;
MJD — nata npoBeieHHs u3MepeHuil B ¢popmare moaubunuposanHoi HOman-
CKOM J1aThl;
B, L — reojie3nyecKas MpoTa U JOJroTa COOTBETCTBEHHO, pal;
H — reozne3udeckas BbICOTA, M.
A.2.14 KoaodduumeHTsl a,, a, ABISIOTCS BXOJAHBIMH JaHHBIMH JUIS BhIYHCIIE-

L

HUS QYHKUHMH oToOparkenus (moaens VMF1):

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

w

rae my,(e) — ruapocratuyeckas orodpaxaromas QyHKIUS;
m, (e) — BnaxcHas oroOpaxaromas GyHKIus;

e — yrou Bo3seiienuss HKA, pan.
A.2.15 Ouennts ruapoctatiyeckyio (A10) u Braxnyio (All) 3eHuTHBIE TPO-
nocgepHsle 3aJ1ePKKH:

d,. =0,0022768 x E , (A10)
1-0,00268 - cos(2B)—0,00000028 H
d.., =0.0022768 x| — 12 10,05 |« ° . (A1)
) Temp +273.15 1-0,00268 - cos(2B) — 0,00000028 /
rie d, — 3eHUTHas rujipocraruyeckas TponochepHas nomnpaska, M;
d,., — MOJelupyeMasl COCTaBJISIOLas 3€HUTHOM BJIaXXHOH TpornochepHoi 1o-

ITPpaBKH, M.
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A.2.16 3unavyenue TponochepHOi NONPaBKH Trop (t" ) paccuuTaTh 1o Gopmyiie:
Trop'(1,) =d,. -m,(€) +d,,, -m,(€)/ (A12)

A.2.17 Pemienue uHeiiHOW Mozeny HaOmoaeHHss Y =GX ¢ MoMonsio GuibTpa
Kanmana st K Buiumbix HKA B nmyHKTe pasmenieHus IpueMHHKa Ha MOMEHT BpEeMCHH f:
- BEKTOP HEBSI30K

R\ e — P +cAT' =Trop, —Grav' - Rel' ]
@, — Py +CcAT' ~Trop, —Grav' - Rel' -d),,,_,, —(Ao)
= -
Ry = Py +C¢AT* =Trop; —Grav® — Rel®
5 < K K 74 n K K
| @, = P, +CAT" ~Trop; —Grav® —Rel" -4, , —(A0)" |
rie (o) — da3zosas Heoanoznaunocts mst K-oro HKA,
- MaTpHlla YacTHBIX MPOU3BOJIHBIX:
r . o A 7
all lx n ly o Iz 1 m, 0 0 0
pﬂ pﬂ pﬂ
1 1 1
X —X = Z, —Z
n ] y” l y n l I n 1 0 0
pﬂ pﬂ' pﬂ
G = : :
_ K _ K _ K
xn Kx }'n Ky zn AZ 1 m;\ 0 0 0
P» Py Py
K K __K
IR L AR B RN IR, S SR R
L pn pn pn _
- BEKTOP OLICHUBAEMBIX TapaMeTPOB:
X = [Ax Ay Az c-AT, d., b .. b"]’ "

rae Ax,Ay,Az — CMEIIICHHE KOOPJAHHAT aHTEHHBI NPHEMHHUKA OTHOCHUTEIILHO IIPHUBC-
JEHHBIX B 3aroJioBKe (haiiina HaOII0AeHHHA Ha MOMEHT BPEMEHH £, M;
c-AT, — cMelleHHMe MLIKAJIbl BPEMEHH NPHEMHHUKAa OTHOCHUTENIBHO CUCTEMHOMN
IIKaJIbl HA MOMEHT BPEMEHH [, M;
d). — oneHuBaeMast TporniocepHas BlaXKHasi 3eHUTHAsI 3aJIep’KKa Ha MOMEHT Bpe-
MEHH f;, M;
b* — oueHka apoOHO# (a3oBoil HeopHo3HayHOCTH i K-oro HKA na Moment
BPEMEHH /i, M.
A.3 Paccuurtarh cMelenue mkaisl nosepsemoit HAIT oTHoCHTEIBHO OTIOpHOIA
HAII no BelpakeHuio:

= AT, —AT, (A13)

HCIIFOIT Hen
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A.4 PaccunTarh NoJiHy0 Tponoc(hepHyIo MoNnpaBKy HaBUIALIMOHHBIX CHI'HAJIOB
Ha Ka)/bIii MOMEHT BPEMEHM Ha HHTEPBaJle BDEMEHH NPOBEACHHs HAOIIOAeH U [1,.1, |

s Beex HKA B nyHkTe pa3melieHus NpueMHHKa.
A.5 OueHHUTD TNOJIHYIO BJIAXHYIO 3€HUTHYIO TPONOC(HEpHYIO MOIpPaBKY 110 Bbi-
paKeHHIO:

d‘H’: = dw: m + dl:: (A 1 4)
rje d,. — 3eHUTHas BlIaXKHas TpornocgepHas NonpaBka, M;
d,. — OLleHEHHas COCTABJISAIONIAsl 3eHUTHOM BJIaYKHOM TponochepHoil Monpasku

u3n. A.2.15, m.
A.6 3nayenue nonHo# TponocdepHoi MonpaBK| paccuuTaTh 1o popmyiie (A12).
A.7 PaccunTath MOHOC(EPHYIO TONPAaBKY HABHIALMOHHBIX CHIHAJIOB HA Kaxk-
JIbIi MOMEHT BPEMEHH Ha MHTEpBalle BDEMEHM NPOBE/IeHHs Habmonenui [1.1, | s

Bcex HKA B nynkTe pazmemenus HAII

A.8 Paccuurars GyHKIMIO oTOOpaxkeHHs M (€) JU1si HOHOC(EPHOH TI0IIPaBKH
110 BEIPAKEHHIO:

N 1
T e @ ALS)
]_ n : (
(r, +h)

rje h — BbICOTa HOHOC(HEPHOTO ClI0s, YKa3biBaeMas B daiine popmara IONEX, wm.
A.9 Onpenenuts 3HaYEHUS BEPTHKAIBHOTO OOILIETO 3JIEKTPOHHOTO COJIEPIKAHHS
nonochepsl VTEC ya ocHoBe mybiukyembix MexayHapoanoi ciyx6oit THCC 1GS
HoHOC(hepHBIX KapT B MexayHapoaHoM dopmare IONEX (IONEX: The I0Nosphere
Map EXchange Format  Version 1.1), ftp://igs.ensg.ign.fr/pub/igs/
products/ionosphere/.
A.10 Pacuér BBINONHATE 110 MaTEMaTH4ECKOM MOJIEIH 110 BBIPAKEHHIO:

40.3-VTEC
10n(t,)=-W'm,,,,, (e), (Al6)

rje VTEC — BepTHKaJIbHAs I10JIHas 2JIEKTPOHHAs KOHLIEHTpALHs;

e yacTtoTa curnana k-oro HKA, I'm.

A.11 Bemonuuts nm. A.2-A.10 no gaHHbIM, NOJYyYEHHBIM C TOBEpsSeMOii ariiia-
paTypsbl.

A.12 PaccuuTtaTh CHCTEMAaTHHECKYIO TOIPEUIHOCTh IICEBI0/IaIbHOCTH B I10]1-
nuanaszonax L1 u L2 nosepseMoit annaparypsl 1 onopHoit HAIT no ncesonaisHo-
MEPHBLIM KOJIOBBIM H3MEPEHMSIM C IMOMOIIBIO METOJIa CUHXPOHHBIX HaOJIOJICHUH B
nmyHkTax pasmentenus HATIT na kax/piit MOMEHT 1, € [1,.1, ]:
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B*" (1), +B*" (1,)=R""(1,) - p"" l(t, ), +¢ -(AT(»*r ), —AT* (s, ))+

2 (A17)
Trop* (1), + lon*" (1,), + Grav* (1), + Rel" (1)

Bk"" (” )Jm + B"‘"”’ (’f ) = Rk"" (’l ):miI - pk'm ([’ am e (AT((] )Jl’" - AT& (’! )) +

_ . (A18)
Trop* (1, )w + lon*™ (1, )m +Grav* (t, )m +Rel" (1,)

rue Bk,m (l, )n . BLm (l, )’m
Mo# anmaparypsl B onopaoi HAIT juist m-ro TMna curaaia Ha MOMEHT BPEeMEHH /,

— IIOIIpaBKa 3a/1€PKKH HaBHUIAllHOHHOI'O CHI'HAlla 110BCpsc-

COOTBETCTBEHHO, M;
B"™ (1) — monpaBKa 3a/IepKKH HaBUTaLMOHHOTO curHazia aus k-om HKA m-ro

THIIA CUTHAJIa Ha MOMEHT BPEMEHH [, M;

R*™(1,),, R“" (1), — ¥3MepeHHas ICEBIOAAIBHOCTH 10 k-oro HKA m-ro Tuna
CHMrHasa /i1 1oBepsieMoii arnaparypsl ¥ onopHoi HAIT Ha MOMeHT BpemenH 7, M;
p " (1,),» P*" (1), — reomerpuyeckas AaibHOCTh 10 k-oro HKA m-ro Tuna na
MOMEHT BPEMEHH /, NOBepsieMO# anmnaparypsl u onopHoit HAII, paccunrannas B

n. A2.4, m;
¢ — CKOpPOCTh CBeTa, M/C;
AT(1,),s AT (1), — WKala BpeMEHH MOBEPSEMOM anmaparypsl U oropHoii HAIT

COOTBETCTBEHHO, paccuuTaHHas B m. A.2.17, c;
AT*(1,) — Goprosas mxan Bpemenn HKA moBepsiemoit annapaTypbl H 0O1OPHOJ

am

HAII, paccunrannas B n. A.2.5, c;
Trop* (1,),, Trop* (1), — TpomocgepHas MOMpaBKa JUIs MIOBEPAEMOIi allapaTyphl

1 onopHoi HAII, paccuurannas B . A.6, M;
Ion*™ (1), fon*" (1,), — HoHOC(hEpHAs IONpPaBKa JUIs IOBEPAEMO aNNaparypbl u

onopHo#t HAII, paccuurannas B n. A.7, m;
Grav' (1,), ,Grav* (1), — rpaBHTallHOHHAsl IIOTIPABKa JUIsl IOBEPSEMOA aIIapaTypsbl

am

u onopHoit HAII, paccuurannas B 1. A.2.6, m;
Rel* (1) — penstuBucTcKas mompaBka aus k-oro HKA, paccuurannas B

n. A.2.7, m.
A.13 Paccuurarh 3Ha4Y€HHE CUCTEMATHYECKOM MOrPEIHOCTH TICEBI0/AIbHOCTH
JUIst [IOBepsieMoii arnmnapartypbl B, oTHocurensHo omnopuoit HAII no pesyisraram

pasHocTH ypaBHeHui (A17) u (A18) Ha MHTepBalie BpeMeHH HABIIIOIEHHIA.
A.14 PaccuyuraTh CKOPPEKTHPOBAHHYIO NICEB10/1alIbHOCTS 10 k-ro HKA juisi 1o-
BEpAEMOH anmaparypsl R'*”(1) € y4eTOM pacCUMTAaHHOH HONpaBkH B (1) wu3

1. A.13 1o BbIpaxxeHHIO:

R’ Ii.rn(llil )n _ pk.m (l, )" +C-(AT([, )" —A7‘k (f,))+

, Al9
Trop® (1,), + lon"" (1,), +Grav* (1), + Rel*(1,) +B*", + B*" (AlF)
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[lepeyeHb cOKpameHHil

global positioning system (United states of America), riobaibHas
HaBuralnMonHas cucreMa HaBuranuu (CoenuHeHHble MITaThl AMe-
PHKH)

international earth rotation and reference systems service, Mex/1yHa-
poziHas ciyx0a BpauieHus 3eMin

international GNSS service, mexxaynapoasoe arenrctso ['HCC
receiver independent exchange format, popmaT obmena nanHbIMH, He-
3aBUCHUMBIH OT MOJIy4aTesis

universal time coordinated (Soviet Union), HaliMoHanbHas 1IKaja Ko-
opauHUpoBaHHOTO BpeMeHU Poccuiickoi Penepanuu

riao0anbHas HaBUralMOHHas cryTHUKoBas cucreMa (Poccuiickas Pe-
Jieparms)

riobanpHas HaBUTallMOHHAS CITYTHUKOBas CUCTEMa
roCy/1apCTBEHHbIN NMEPBUYHBIN 3TaJOH €IWHHL] BPEMEHHU, 4acTOThl
HAI[MOHAJILHOM 1IKaJIbl BpEMEeHH

METO/IMKa [TOBEPKH

HaBUTallMOHHAs annaparypa norpedurenei

Hay4yHOE MCCJIe/I0BaTelIbCKOe OT/Ie/IeHHE

HABUTALIMOHHBIH KOCMHUYECKH anmnapar

oropHas 6e33anpocHas H3MepHUTesIbHas CTaHIMA MOJIEPHU3UPOBAHHAs
NepeBO3UMbIE KBAHTOBBIE YaChl

nporpaMMHoe obecreyeHHe

PYKOBOJICTBO 110 3KCILUTyaTallHH

Cpe/lHee KBaJpaTHYECKOe JBYyXBbIOOPOYHOE OTKIIOHEHHE

Cpe/lHee KBaJpaTHYeCKOe OTKJIOHEHHE

CUCTeMa KOHTPOJISI ¥ MOJATBEPKACHUS XapaKTEPUCTHK palMOHABUIA-
uuoHHoro noJisg cucteMbl ['JIOHACC B uHTEpecax rpakaaHCKHX I10-
Tpedburenei

CIIyTHUKOBasi HABUrallMOHHAsl CUCTeMa

crieliMaibHOe MporpaMMHoe obecrieueHne

11IKaJl BpeMEH!



