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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOAMHU PaJHOCBSI3H, BKIIOYAs CITyTHHUKOBBIC
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUMH KOTOPBIX
MIpUHUMAaIOTCsl PekoMenanum.

BCGMI/IpHLIe U PCruOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMUCCHH BBIIIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKYTO (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuHaemoir B Ilpmnoxxenmn 1 x Pesomommu 1 MCDO-R. ®@opwmbl, KOTOpble BiaAeibllaM MATEHTOB CIEAyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaLll/Iﬁ O JIMOEH3UPOBAHWUU, MPCACTABJICHBI I10
azpecy: http:/www.itn.int/ITU-R/go/patents/en, rae Takxke coiepkarcs PykoBoasiue MPUHLMILL 110 BBINOJHEHUIO
o61eit narentHol nmomutuku MCO-T/MCO-R/MCO/M3IK u 6a3a nanHbIx natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBneHsl TAKKE B OHJIAMHOBOM (hopme 1o ampecy: http:/www.itu.int/publ/R-REC/en.)

Cepusn HaszBanue

BO CryTHUKOBOE PaJlOBEIaHue

BR 3amnuch A7sl MPOU3BOCTBA, APXUBUPOBAHUS M BOCIIPOU3BEACHHUST; IUNICHKH AJIsl TENICBUACHUS

BS PannoBemarenbHas ciryx06a (3ByKoBas)

BT PagnoBemarensHas ciayx0a (TeIeBU3NOHHAS)

F ®dukcupoBaHHas ciryx0a

M [MonBmxHas CITyTHUKOBAsI CITy>K0a, CIIyTHUKOBas Cllyx0a pagroonpeaeneHus,
JIOOUTENBbCKas CITyTHUKOBAsSI CITy)K0a M OTHOCSIIMECS! K HUM CITyTHUKOBBIE CITYKOBbI

P Pacnpoctpanenue panuoBonH

RA PannoactpoHomus

RS CucTeMbl TUCTAHIUOHHOTO 30HIUPOBaHUS

S OuKCHpOBaHHAS CITyTHUKOBAs CIyx0a

SA Kocmuueckue npuMeHeHNs: 1 METEOPOIOTUs

SF CoBMECTHOE UCIIOJIb30BaHNE YaCTOT M KOOPAWHALIUS MEX/y CUCTeMaMU (PMKCUPOBAaHHOI
CIIyTHUKOBOH CIIy>KObI M (PUKCUPOBAHHOI CITy>KOBI

SM YpasieHue UCIOJb30BaHUEM CIIEKTPA

SNG CrnyTHUKOBBIN cOOp HOBOCTEH

TF Ilepenauya curuajioB BpeMeHH U 3TAJTOHHBIX YaCTOT

\% CrnoBaps U CBSI3aHHBIE C HM BOIIPOCHI

Ilpumeuanue. — Hacmoswasn Pexomenoayus MCO-R  ymeepocdena Ha aHeIULCKOM —53bIKe 6

coomeemcmeuu ¢ npoyedypot, uziodxicenrou 8 Pezomroyuu 1 MCO-R.
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Bce npaBa coxpanensl. Hu onHa U3 yactel JaHHOW ITyOJIMKAMy HE MOXKET OBITH BOCIIPOM3BEICHA C ITOMOIIBI0 KAaKMX
651 TO HU OBLIO CPesICTB Oe3 MpeBapUTEIbHOTO MMCEMEHHOT0 paspemenus MCD.
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PEKOMEHJALINA MC3-R TF.1153-3

OﬂepaTHBHOC HCII0JIb30BaHHC ZIBYXCTOPOHHeﬁ nepeaavim CHrHajioB BpeMEHHU U
JacTOThI Y€pP€3 CHYTHHUKHU C IPUMCHCHUEM HCCBIIOCJIy‘lﬁﬁHLIX IIYMOBBIX KOJAOB

(Bommpoc MC3-R 250/7)

(1995-1997-2003-2010)

Cdepa npumenenus

JIByXCTOpOHHSSI Tlepefaya CUTHAJOB BpeMeHH M dacToThl uyepe3 cmyTHHkH (TWSTFT) Oputa mpusHana
HanOoJiee TOYHBIM M HAJACKHBIM CIIOCOOOM CpaBHEHHMH TOKa3aHWH yJaJlleHHBIX YacoB M, TaKUM 00pa3oM,
LIMPOKO HCHOJNB3YyeTCSd TEMH, KTO 3aHHMMAeTCsl BOINPOCAMH XPAaHEHHS BPEMEHHM M 4acTOT, B TOM YHCIIE
WHCTUTYTaMH M OPraHU3AIMSIMHU, CBSI3aHHBIMH C aIMHHUCTPALMAMHU CBSI3U. DKCIUTyaTallMOHHAs IIPAKTHUKA,
otHocsmasics k TWSTFT, u ucronszyemoe 060pyoBaHue MpETEPIIEN CYIIECTBEHHbIE U3MEHEHUS IMocie
BBIITyCKAa MEpBOro U BTOporo BapuaHToB Pexomengamuu MCO-R TF.1153 B 1997 u 2003 ropax,
COOTBETCTBEHHO. DTH U3MEHEHHsI yUTEHbI B HACTOSAIIEM BapUaHTe.

Accambies paguocssizu MCO,

YUUMbIBAs

a) MPOJAEMOHCTPUPOBAHHYIO BBICOKYIO TOYHOCTh CPaBHEHHMI BPEMEHH M YacCTOTHI C HCIOJb30BAaHUEM
MEeTOoJla JBYXCTOPOHHEH Tiepeladyd CUTHAJIOB BpeMeHHM u dacToThl uepe3 cnyTtHuku (TWSTFT), kak
otMeueHo B Bormpoce MCD-R 250/7;

b) obmenpuHsaTOoe Ucnonb3oBanue cucreM TWSTFT B rio0anbHBIX CETAX, B KOTOPBIX MPUMEHSIFOTCS
CIyTHUKH CBSI3W, B OCHOBHOM, B nuana3zone Ku (10,7-14,5 I'T'm), mis obecrieueHus, B TOM YHCIE,
peanu3anuy BceMUpHOTo KoopanaupoBanHoro Bpemeru (UTC);

c) 4TO OOJIBIIOE 3HAYCHHE IPUOOPETAIOT APYTHUE TOJIOCHI YacTOT;

d) yro Hekotopwle NuHMM TWSTFT ObuiM HEOIHOKpPAaTHO OTKAaIHMOPOBAaHBI, TaK YTO MOMKET OBITH
obecrieueHa nepegaya CUrHAIOB BPEMEHHU C CUCTEMAaTHYeCKOH MOrPeIHOCThIO HIKe | HC;

e) YTO CYUIECTBYET TEOPETHUYECKOe OCHOBAaHHE MJIS pacyeTra IOINPaBOK, YUHUTHIBAIOUIUX SIBICHHE
3aJep>KKH CUTHAJIOB TPH PaclpoCTpaHeHUH B Tpomocdepe u HoHocdepe, monpaBku Ha d3pdekr Carnaka u
IpyTue B3auMoJeHcTByONME (HaKTOPbI;

f) gyro B Hactosmee BpemMs TWSTFT ocymectBisercs B CeTSX, BKIIOUANOIMNX Oo0Jiee JECSTH
Y4aCTBYIOIINUX CTaHHHﬁ, B KOTOPBIX HCIIOJB3YCTCA MHOFOCTaHHHOHHBIﬁ JOOCTYIl C KOJAOBBIM pPa3JaACIICHUCM
ka"aiioB (CDMA);

g) HEOOXOIMMOCTh CTaHIAPTH3AIHNH:
— WU3MEPUTEIBHBIX MPOLEAY];
- 00pabOTKM TaHHBIX;

- ¢opMaTOB OOMEHa JaHHBIMH W COOTBETCTBYIOIIEH WHOpMAIMEe MEXKIy YYacTBYIOIIMMU
CTAaHIMAMH ¥ 3aWHTEPECOBAHHBIMH OpraHamu, TaKkUM Kak MexayHapoaHoe Oopo Mep
BecoB (BIPM),

pexomenoyem,

1 9TOOBI MPOLEAYPHI U3MEPEHUS U 00PaOOTKH IPH Nepefadye CUTHAIOB TOYHOTO BPEMEHU U YacTOTHI
BBINOJIHSUIUCH B COOTBETCTBHUHU C U3JIOKEHHBIM B [Ipunoxennn 1;

2 yToObl (OpMATHl JAaHHBIX IUIS OOMEHA COOTBETCTBYIOIIUMH JAaHHBIMH MEXIY YYaCTBYIOIIUMH
CTaHUMSIMU M 3aMHTEPECOBAaHHBIMU OpraHaMu ObIIIM TAKUMH, KaK puBeneHo B [Ipunoxenuu 2.
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IIpuiaoxenune 1

Hpouenypst g TWSTFT

1 BBenenue

Metonq TWSTFT, B KOTOpOM HCHOJB3YIOTCS T'€OCTallMOHApHBIE CITYTHHKM CBSI3M, OKasajcs Haubonee
1esiecooOpasHbIM CHOCOOOM CpaBHEHHUS INKal BPEMEHH M aTOMHBIX CTaHAApTOB YaCTOTBI, MMEIOIIMX
MOTPEIIHOCTh IO BpPEMEHH MeHee | HC M OTHOCHUTEIBHYIO MOTPEIIHOCTh 10 4YacTOTE, COCTAaBIISIOLIYIO
npumepo 1 x 10 3a CcpemHIOI NPONOKUTENBHOCT OfHOrO jHA. Ilostomy TWSTFET  mmpoko
UCTIONB3YEeTCsS B MEKAYHAPOJHON CETH WHCTUTYTOB XpaHEHHS BPEMEHH, OOECIICUHMBAIOUIMX PeaTn3aluio
MexayHaponHoro atomHoro spemenu (TAI) u UTC MexaynaponasiM 6topo mep u BecoB (BIPM). Takas
JeATETHHOCTD OCYIIECTBIsAeTCs o arunoi Padoueit rpynmsl mo TWSTFT KoHcynbTaTHBHOTO KOMHUTETA 10
Bpemenu u yactote (CCTF). Ilo tem xe mpuumnam metonq TWSTFT Obu1, cpean mpodero, BeIOpaH HIIU
MIPEIJIOKEH B KayecTBE INIABHOTO CIIOCO0a CHHXPOHHU3ALMU 3JIEMEHTOB HAa3eMHOI'O CErMEHTa III00anbHBIX
CIIyTHMKOBBIX HaBUTallMOHHBIX cUCTeM. MoOryT OBITH PacCMOTpPEHBI MHOTHE ApYyrue npuMeHeHus. OCHOBOM
HacTosmed PexoMmeHmanmuu SBIseTCd YCTAaHOBHBIIAsICS MpaKTHKa, KOTOpas B HACTOSIIEe BpeMs
HCIIONIB3YETCA B CETAX, OXBAaThIBalOIIUX UHCTUTYTHI B EBponie u Coenunennbix llltatax Amepuxu, B EBpore
U A3um, a Takke B A3MaTCKO-THXOOKEaHCKOM pEruoHe, nedcTByromux B noanepxkky BIPM. Ognako ona
JOJKHA OCTaBaThCs JOCTATOYHO OTKPHITOM AJIS aJjanTaluy K HOBBIM IIPUMEHEHHSM U yCIIyTaM.

B Teuenue oaroro BpeMEHU PaAMONMHUM HCIONB30BAINCH AJIS MEpelayd CUTHAJIOB BPEMEHH OT OJHUX
yacoB Ha Apyrue. OqHaKo B PaIUOIHMHHALX 33/I€PKKH CUTHAJIA U3MEHSIOTCS B 3aBUCHMOCTH OT PAaCCTOSIHHUSA,
noHochepsl, Tpomochepsl, TeMIepaTypbl, MPOBOAUMOCTH TOYBHI M T.A. JBYXCTOpOHHSSI cxema Oblia
BBEJICHA, MPEXK/E BCEro, JUIsI MCKIIOYCHUS 3THX BIUSHUN: C MECT PACIOJIOXKEHHUS 0OOWX YacOB CHUTHAIIBI
BPEMEHU TMEPEearoTCs HOMUHAIBHO B TOT K€ MOMEHT M B KXKJOM U3 3TUX MECT MPUHUMAETCS CUTHAI OT
IpYTHX YacoB W HU3MepsieTcs Bpems ero mpuxona. llocime oOMeHa MaHHBIMH W3MEPEHHH BBIUUCISIETCS
pa3HHIIA TOKa3aHUN MEXIy ABYMsI dacaMu. 3alepiKKU HMCKIIOYAIOTCS BBHUJAY B3aMMO3aMECTHMOCTH, B
MEPBYIO O4Yepe/lb, TPAacC CHUTHANIOB. TOYHOCTH pe3ysibTaTa TOTNA 3aBUCUT OT OCTATOYHBIX 3(PQEKTOB,
00yCITOBIIGHHBIX HETIOJTHOH B3aMMO3aMECTHUMOCTBIO. HekoTopele u3 3TuX 3PQEeKTOB XOpPOIIO MOHATHBI,
IpyTHE XK€ BCE eIle M3ydJaroTcs. B HEKOTOPHIX Cilydasx IS MOBBIIICHUS TOYHOCTH MOTYT HCIIONIB30BATHCS
MIOTIPABKH JJIs1 yueTa 3TUX 3P PEKTOB.

2 KpaTkoe onucanne curaaios odoMeHna

Meronx TWSTFT ocHoBaH Ha OOMEHE CHUTHAJIAMH CHHXPOHH3AIIMH dYepe3 TeOCTAIlMOHAPHBIC CITyTHHKH
CBS3M, KaK CXEMaTHYEeCKH IIOKa3aHO Ha pHUCYHKe 1. DTO ocCyIecTBIsSeTCS MyTeM Iepenadd M IpuemMa
panmoyactotHeix (PU) curnamoB, coaepxkamux —mnceBpochyvaiiHeie mymoBble  ([ICLH)  xoxsr,
MOJYJIMPOBAHHBIX C TOMOIIBI0 MOAEeMa Ha TpoMexyTodHoi yactore ([IY) meromom OBYXITO3UIIMOHHON
(hazopoit marunysanun (BPSK). ®a3zoBast MOAy AU CHHXPOHU3UPOBAHA C MECTHBIMH YacaMH, a MOIEM
CO3/1aeT Ha BBIXOJIE CHHXPOHHO c mociefoBarensHocThio BPSK ogun umnynsc B cekynay (1PPS),
HazpiBaemblil 1PPSTX. DToT curnan siBnsercs peanu3amnueit mkanel BpeMeHH, HazbiBaemor TS(k). Kaxnmas
cranmus ucronb3yer cneruanbHbii [ICHI xom mns cBoel mocnemoBatenbHOocTH BPSK B mepemaBaemom
curHane. IlpumemHoe oOopymoBaHue co3gaeT mocheaoBarenbHOCTs BPSK  ynmaneHHBIX cTaHImii u
BOCCTAaHABJIMBAET M3 NMPUHUMAEMOIO CHrHaja UMIyJnbc curHaia BpemeHu 1PPS, naspiBaembiii 1PPSRX.
Pazauma TI(k) wmexmy nByms curHamamum 1PPS  wm3Mepsercs CUETYMKOM HMHTEPBAJOB BpPEMEHHU.
B cooTBeTcTBMM ¢ TpeaBapUTEIbHO COIVIACOBAHHBIM pACIHHMCAHWEM Tlapa CTaHLMN 3axBaThIBaeT Ha
OTIpE/IeTICHHBII MEepUO/, Ha3bIBa€MBIH CEaHCOM, KOJ COOTBETCTBYIOLIEH yAaJeHHOM CTaHLWH, U3MEpSeT
BpeMs TpUXOJa CHTHAlla W COXpaHseT pe3ynbrarhl. [locme oOMeHa 3amucsMH JaHHBIX MOXET OBITh
BBIUMCIICHO pa3linuue MeXIy IoKas3aTelsiMU JBYX dacoB. B ocranbHOM uactu Ilpunoxenus 1 nmpuBoguTcs
nopoOHas “H(QOpPMAITUS O CHIPKEHUU 00beMa JIAHHBIX M O PACCMOTPEHUU CUCTeMaTHIeCKuX 3¢ dexToB.
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PUCYHOK 1
Hpuanun TWSTFT
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HazeMHas cTaHIHSA B Hazemnas crannus B
MeCTe pacnojoxeHus 1 MECTE PacIOIOKCHHUS 2

1153-01

Pucynok | mutrocTpupyeT pa3inuyHBIE 3aJepXKKW CHUTHAIOB M TIOSCHSET, KaKUM 00pa3oM MOXET OBITh
OTIPEJICIICHO PA3IMYie BPEMEHU MEXIy dYacaMd Ha CTaHIusax | u 2. PaznuuHple aKpOHMMBI O3HAYAIOT
CIIEIYIOLIEE.

TS(k): MecTtHass mikaia BpeMeHH, (U3WYeCKH TpeactaBiicHHas curHamoM 1PPSTX, co3maBaembiM
monmemoM, k = 1 ma cranumu 1 u k = 2 mig cradnuu 2

TI(k): OTCUET WHTEpBaja BPEMCHH, BCHTHIb CUCTYMKA OTKpBIBacTCS CcUTHaIOM 1PPS, xoTopsrii
OTHOCHUTCS K MECTHOMY CHTHAY Tepeaadn, U 3aKphiBacTcs curHasiioM 1PPS, koTopelit oTHOCHTCS
K IPUHHIMaeMOMYy CUTHally; o0o3HadeHue B kpatkoii popme 1PPSTX — IPPSRX

TX(k): 3anepkka B epegaTuuke, BKIOYas 3aJIepKKy B MOJeMe
RX(k):  3amepkka B mpHeMHUKE, BKIIIOUas 3aACPKKy B MOJEMe
SPU(k): 3anmepkka curHana Ha Tpacce JMHUH BBEPX

SPD(k): 3amepikka cHTHaa Ha Tpacce JTUHUU BHU3

SPT(k): 3anmepkka Ha Tpacce CIIyTHHKA U3-3a PETPaHCIATOpa
SCU(k): TIlonpaBka Carnaka Ha JUHHH BBEPX

SCD(k): TIlompaBka Carnaka Ha TUHUU BHHU3.
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Pa3Huna B mokazaHUsX MIKaJbl BPEMEHH Ha CTaHIMM 2 OT LIKAJIBI BPEMEHU HA CTaHUUH 1, BEIpaKEHHAs KaKk
TS(1) — TS(2), onpexensiercs caeayIOUIAM 00pa3oM:
[Tokazanue cuetunka uaTepBanoB Bpemenu (TIC) Ha cranmmu 1 cocraBmnser:

TI(1) = TS(1) — TS(2) + TX(2) + SPU(2) + SCU(2) + SPT(2) + SPD(1) + SCD(1) + RX(1)
[Tokazanue cuerunka uaTepBanoB Bpemenu (TIC) Ha cranmmu 2 cocTaBmseT:

TI(2) = TS(2) — TS(1) + TX(1) + SPU(1) + SCU(1) + SPT(1) + SPD(2) + SCD(2) + RX(2)
BrruuTanue BbIpakeHUs Ul CTAHIMK 2 U3 BBIPAXKEHUS TSI CTAaHLUH 1 JaeT:

TI(1) — TI(2) = 2 TS(1) — 2 TS(2) + TX(2) — TX(1) + SPU(2) — SPU(1) + SPT(2) — SPT(1) +
SPD(1) — SPD(2) + RX(1) — RX(2) + SCD(1) — SCU(1) — SCD(2) + SCU(2)
Takum oOpa3oMm, pa3HHIIAa B TOKa3aHWSX INKAJI BPEMEHH 3aaeTCS TaK Ha3bIBAGMBIM BYCTOPOHHHM
YpaBHEHUEM:

TS(1)-TS(2) =0,5[TI(1)] (= mokazanue TIC Ha cranuuu 1)
-0,5 [TI(2)] (= nokazanue TIC Ha cTanmuu 2)
+ 0,5 [SPT(1) — SPT(2)] (= pasHuIa B 3a/Iep>KKe CUTHAJIOB Ha CITyTHHKE)
- 0,5 [SCD(1) — SCU(1)] (= monpaBka CarHaka sl CTaHITUH 1)
+ 0,5 [SCD(2) — SCU(2)] (= mompaBka Carnaka Jjist CTaHITHH 2)
+ 0,5 [SPU(1) — SPD(1)] (= pa3HuIa B OTHOIICHUH JIMHUH BBEPX/BHU3 HAa CTAHIUH 1)
—0,5 [SPU(2) — SPD(2)] (= pasHuIa B OTHOIICHUY JIMHUH BBEPX/BHU3 HA CTAHIUH 2)
+ 0,5 [TX(1) - RX(1)] (= pa3HuIna B OTHOIICHUY IpUeMa/Tiepeaun Ha CTaHIvH 1)
—0,5[TX(2) - RX(2)] (= pa3HuIa B OTHOIIICHUY TIpreMa/niepeadd Ha CTaHIAH 2).

HOCJIG,I[HI/IC CEMb YJICHOB SBJIAIOTCA IMOIIPpaBKaMM Ha HCB3aMMO3aMCCTUMOCTD. B MMPUHOUIIC, TIONIPAaBKU MOTYT
TpynnrpoBaThHCA KaK MOMNPAaBKU HAa CTAHLUIO.

(I)aKTopBI HEB3aNUMO3aMCCTUMOCTHU JOIOJHUTCIIBHO PACCMATPUBAIOTCA B CICAYIOMIUX pa3aciiax.

3 IIpnunHBI HEB3aMMO03aMeCTHMOCTH U cucTeMaTn4yeckoii morpemnoctu B TWSTFT

3.1 Hep3anmo3zamecTHMOCTH BBHY 3aJepaeK B 000py10BaHUHU CITyTHUKA

Korna criyTHHKOBast mpreMHas aHT€HHA, KaHAI PEeTPAaHCIITOpa U TIepeAaonas aHTeHHA SBISTFOTCS OOIINMUA
UL  O00eWX TpacC pacHpoCTpaHCHHS CHUTHala, TO 3aJCpXKKM CHUTHajga Ha CIYTHUKE paBHBL,
T.¢. SPT(1) =SPT(2). DT0 He OTHOCHTCA K CIIy4yar0, KOTJa HCIOJNB3YIOTCS pa3IUIHBIC YacTOTHI,
PETPaHCIATOPHI WIN pa3Hbie CPOKYCUPOBAHHBIC JIYYH JIJIS TPHEMa W/WIK Tepefiadn ¢ KaXJ0W CTaHIUH, YTO
SIBIIIETCSl IIMPOKO PACHPOCTPAHEHHBIM TPU MEXKOHTHHEHTANBHBIX JHHUAX. B 3ToM ciaywae SPT(1) u
SPT(2) wnu, mo kpaiiHeit mepe, pasnoctb SPT(1) — SPT(2), obo3nadaemyro kak XPNDR(k), cimemyer
M3MEPSATH JI0 3aIyCKa CITyTHUKA U C UCIIOIB30BAaHUEM JPYTOTr0 TOYHOTO METO/IA.

3.2 HonpaBka Ha 3¢pexT Carnaka

BcenenctBue naBWKeHHS 3€MHBIX CTaHIMKA W CIIyTHHKA BOKPYT OCH BpallleHHs 3eMIM B TEUYCHHE
pacmpocTpaHeHHs CUTHAJIA BPEMEHH 10 CITyTHHUKA U CO CIIyTHUKA JA0JDKHA IPUMEHSATHCS TIOMPaBKa Ha BPeMs
pacmpoctpanenus: curHana. [lompaBka CarHaka s TpacChl PAaclpOCTPAHEHHUS CHUTHAIAa B OJHOM
HampaplieHUH (OT CIyTHHKA S Ha 3€MHYIO0 CTaHnuio k) 3amaeTcs B MOJENH, KOTOpas oOeclednBaeT
JOCTATOYHYIO TOYHOCTH C TIOMOIIBIO:

SCD(k) = (Q/ ) [Y(K) X(s) — X(K) Y(s)],
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rue:
Q:  ckopocTh Bpamenns 3emmn = 7,2921 x 107 pam/c
c: cKopocTh cBeTa = 299792458 m/c
X(k): xoopamHaTa X CTAaHLIUHU B FE€OLCHTPUYECKOM CUCTEMe KOOpAUHAT (M)
= (r+ HT(k)) cos[LA(k)] cos[LO(k)]
X(s): KoopauHATa X CITyTHHKA B T€OLEHTPUUECKOHN crcTeMe KOOpIUHAT (M)
= R cos[LA(s)] cos[LO(s)]
Y(k): xoopawHATa y CTaHIIMH B T€OIICHTPUIECKOM CHCTEME KOOPIUHAT (M)
= (r+HT(k)) cos[LA(k)] sin[LO(k)]
Y(s): KoopauHaTay CIyTHHKA B T€OLIEHTPUUECKON CHCTEME KOOPIMHAT (M)
= R cos[LA(s)] sin[LO(s)]
r:  pamuyc 3emmn = 6378 140 m
R: panmuyc opbutsl ciyTHHKa = 42 164 000 M
LA: mwupora
LO: nmonrora

HT: BreIcOTa CTaHIINH.
st reoctarronapHbix ciyTHUKOB LA(s) =0, T. €.
SCD(k) = (Q/¢%) R (r + HT(k)) cos[LA(k)] sin[LO(k) — LO(s)].

O6mrast mompaBka Carnaka SCT(1,2) mmst m3MepeHUs MOKa3aHWM 4acoB HAa CTAHIMHM 2 IO OTHOIIECHUIO K
MOKa3aHUsAM YacOB Ha CTAHIMH 1 :

SCT(1,2) = 0,5 [SCU(1) + SCD(2) — [SCU(2) + SCD(1)]].

Kpome Toro, 3Hak mompaBku Carxaka jjisi JHHUHA BHH3 MPOTHBOIIONOKEH 3HAKY mompaBku Carxaka s
JIMHUH BBEPX, YTO 0OYCIOBJIEHO MPOTHBOIOIOKHBIMUA HAPABICHUSIMU PACIPOCTPAHEHHSI CUTHAIIOB: TAKUM
SCU(k) = -SCD(k), Takum o6pazom, SCT(1,2) =—-SCD(1) + SCD(2) siBnsieTcst IeHCTBUTEIHHBIM.

[Ipumep ciyTHuKa B mo3uiuu 317° B. A.:

LA(VSL)=52° N, LO(VSL) = 4° E, LO(sat) = 317° E, pasuuna B LO = 47°, HT(VSL) = 76,8 m,
SCD(VSL) = + 98,90 1e

LA(USNO) =39° N, LO(USNO) = 283° E, LO(sat) = 317° E, pasuuua B LO = -34°, HT(USNO) = 46,9 wm,
SCD(USNO) =-95,09 ne

SCT(VSL—USNO): ~SCD(VSL) + SCD(USNO) = — 193,99 e
SCT(USNO—VSL): ~SCD(USNO) + SCD(VSL) = + 193,99 ne

VSL: Jlendt, Hunepnanael, paHee W3BECTHAs KaK HallMOHAJbHas BOeHHasi jmaboparopuss Van Swinden
Laboratory

USNO: Oob6cepsaropust BM® CILA, Bamunrron, okpyr Koixymo6us, Coennnennsie LltaTtel AMepukH.

[lo3umus reocTanMoOHApHOTO CIYTHUKA HE SBISETCS aOCONOTHO (UKCHPOBAHHOW IO OTHOIICHHIO K
HaOmomaTento Ha 3emiie. Bo3HmkaeT HeOONbIIOE TEPHOINYECKOE IBIDKEHHE C €KEAHEBHBIM ITEPHOIOM
BOKPYT IIEHTPAJIBHOTO TOJOXKEHMS. OJTO BBI3BIBACT MepuoandYeckoe usMeHeHue d¢¢ekra Carnaka c
MaKCHMaJIbHON MUKOBOW aMIUIUTYAON B HECKOJIIBKO COTEH MUKOCEKYH/I B 3aBUCUMOCTH OT MECTOIIOJIOKEHUS
yYacTBYIOIIMX CTaHIui. Jlo HacTosmero BpeMEHH OJTHM W3MEHEHHEM B OOJBIIMHCTBE CIydaeB
npeHeOperany, OJHAKO €ro CJIeAyeT YYUTBIBaTh B CIIy4dae, ©CIH LENbI0 SBISETCS OCOOCHHO BBICOKAs
TOYHOCTb.
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33 Pa3Huma 3ajep:KKH Ha Tpaccax BCJIeICTBHE IBHKEHHS CIYTHHKA B CHCTeMe KOOPIHHAT,
npuBsizaHHo# Kk 3emJe

JByXCTOPOHHHE TpacChl PACHpPOCTPAHCHUS MEXKAY 3E€MHBIMH CTAaHIUSMU 4Yepe3 CIYTHUK HE SIBIISIOTCS
WJCHTUYHBIMU, €CJIHU CIYTHUK JBUYKETCSI OTHOCUTEIBHO MOBEPXHOCTH 3E€MJIM M €CIIHM JBa MPUXOASIIHUX
CUTHaJIa TIPOXOJIAT Yepe3 CIIyTHUK HEeOJHOBpeMeHHO. B mpuHImIe, 3Toro 3pdexra MOKHO H30ekKaTh MyTeM
CIBUTA BPEMEH Tepeaun Ha JBYX CTAHIMIX JJI KOMIEHcCAuu pasnudabix 3aaepxek SPU(1) u SPU(2) na
Tpacce pacmpocTpaHeHHUs K CIyTHUKY. Eciu curHambel OT ABYX CTaHIMI MPUXOJAT HA CHYTHHK B Mpeenax
5 MC, TO pa3lHuue 3aJEePKEK HaXOIUTCS Ha YPOBHE BCErO B HECKOJIBKO JIECATKOB MUKOCEKYHJ U SIBISIETCS
CYTOYHOM XapaKTEPUCTUKOM.

34 HonocdepHnas monpapka

CurHanpl Ha JMHWM BBEPX W JIMHWM BHHU3 Ha KaXJAOW CTAHIIMU pPAa3IMYAIOTCSd HECYIIeH YacTOTONH H
MIPETEPICBAIOT pa3IMYHbIC 3aJICPKKU B HOHOC(]EpE, paBHbIE:

40,3 TEC (1/¢) (1) f2 =1/ f2),

rue:
kodbdumment 40,3 — B equannax m’/c’

TEC: oOmiee coaepkanue 3JEKTPOHOB BIIOJb TPAChl PACIPOCTPAHCHUS CUrHana (eIUHUIA:
JEKTPOHBI/M’)

¢:  CKOpOCTh cBeTa (M/c)

fauf,: 4acrorsl (I'1) HA TUHUSAX BHU3 M BBEPX, COOTBETCTBEHHO.

Ipumep: Jinst Boicokoro TEC, pasroro 1 x 10" smexrporos/m?, a taxxe f, = 14,5 T u f;=12,5 I'T1 sta
3anmep:kka B moHocdepe pasHa 0,859 e — 0,639 He = 0,220 He. CnenmoBatensHo, pazHocth 0,5[SPU(k) —
SPD(k)] o6brar0 Menbie —0,11 HC.

35 TponocdepHasi nonpaBka

Tponocdepa naet 3afepxKy, 3aBUCSIIYIO OT YIila MECTa, COJIEPKaHUS BOJBI B BO3yXe, INIOTHOCTH BO3TyXa
U TeMItepaTypsl, HO st 9acToT a0 20 ['T'r aTa 3ameprkka 3aBUCUT OT YACTOTHI B OYCHBb HEOOIBITION CTEIICHH.
CrenoBaTenbHO, €€ BIMSHUE Ha pa3IMuue MEXAY 3aJepKKaMU PacIpOCTPAHCHHsI HAa JIMHUAX BBEPX U
TUHUSX BHU3 cocTaBigeT < 10 mc.

3.6 HN3mepenne 3aaepxkn, 00ycI10BIEeHHON caMoil 3eMHOM cTaHIMel

Paznuume B otHOomeHnn nepexpatomeid n npuemuoi yacteit [TX(k) — RX(k)], Brirouass moBblIaomuid u
MOHIDKAIONIMN MpeoOpa3oBaTeIn, MOIYJIATOP U IEMOIYJIATOP (MOJIEM), YCHIIUTENH, aHTEHHY, KaOelbHbIe
CHCTEMBI | TIp., TOJDKHA OBITH ONpeiesieHa Ha KayKI0H CTaHIUHI. MeTOIBI peIIeH s 3TOH 3aJaun SBISIOTCS:

- PacCIoJIOKCHUE o0enx CTaHI_II/Iﬁ B OJHOM MECTOITIOJOKCHNH,; UJIN

- MOCJICAYIONIEE PACIOIOKEHUE TPEThel (TPaHCIOPTUPYEMOii) 36MHOM CTAHIIUU B MECTOIOJIOKCHHUH
00enX CTaHLMii;

- UCIIOJIb30BaHNE KaIMOPOBOYHOTO YCTPOWCTBA, HANpHMEp, WMHUTATOPa KOCMHYECKOH Cpeabl |
KaJHOpOBaHHOTO Kabes.

HpOBe,Z[CHI/IC KaJ'II/I6p0BOK C UCIIOJIb30BAHUEM TpchnopTpreMoﬁ CTaHIIUW HIUPOKO MPUMCHACTCSA TEMH, KTO
3aHUMACTCA BONPOCAMU XPAHCHUSA BPEMCHU U YaCTOT. 3ILCCI) mnmpeamnojara€rcda, 4YTo0 BHYTPCHHUC 3aIC€PIKKU
HGpCBO3I/IMOI\/'I CTaHIIUM ABJIAIOTCA HCEU3MCHHBIMU HE3aBUCUMO OT MCECTOIIOJIOXKCHUA, B KOTOPOM OHa
YCTAHOBJICHA.

[locmenanii MeTon sSBISIETCS HaMMEHEe IOPOTOCTOAIIMM M, B MPHUHIIUIE, MOXET YacTO HCIOJIB30BATHCA.
OTOT METOJ 3aKJIIoYaeTcss B KalIHOPOBKE BCIIOMOTaTeIbHOrO Kalens, M3MEpEeHHH CyMMBI 3aJepKeK Ha
repenave 1 mpueMe, N3MEpEeHHH CyMMBI 3a/Iep>KKA BO BCIIOMOTAaTEIhbHOM Kabere U 3a/lepKKH Ha mpueMe, a
TaKKe BRIYMCICHUH 3aJIep’KKH Ha MMpUeMe U Tiepeiade Ha OCHOBE U3MEPEHHUH.
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HeoOxonmmo Takke OmpeAenuTh Pa3HUIy BHYTPEHHHX 3a/IepKeK MojJeMa Ha Tepefade W mpueme. ITO
MOYKHO CJeNaTh CIeAYIOUIMMU JBYMSI METOAAMMU:

— [TomecTuts B ogHO Mectomnonoxenue nsa Mmoaema JuHun TWSTFT u uzmepsars cymmy 3afepKKu
Ha TIepeade OJHOTO MoJIeMa M 3aJIepKKH Ha ITPUEME IPYTOTo MoaeMa.

- W3mepuTh cymMMy 3afepKeK Ha mepejaue M mpueMe KaXIoro MoJeMa B KOHType 0OpaTHOH CBSI3H
no ITY u u3MepuTsh ¢ MOMOIIBI0 ocuuiuIorpada 3alepxKKy Ha Iepeaade, SIBIAIOLIYIOCS Pa3HOCTHIO
¢a3 1PPSTX u Beixognoro curHana [TY mepenarynka. 3aiepkka Ha MpreMe ONPEAENIIeTCs MyTeM
BBIUNTAHUS 3a/IepKKU Ha Tepeayue U3 U3MEPEHHONH CYMMBI 3aJepiKeK.

4 Oo0bennnenne nanubIX n3Mepennii MetogoM TWSTFT ¢ naHHBIME MeCTHBIX H3MepeHMIt

s BBIYMCIEHUA pa3HOCTH MEXAY ILIKaJlaMU BPEMEHM KaxKJas CTaHIUA, IO BO3MOXKHOCTH, MPEAOCTAaBISAET
npyrum craHnmsM fgaHeble TI(k) u omeHky cBoux COOCTBEHHBIX mompaBok. OMHOW W3 BO3MOXKHOCTEH
SIBIIIETCS] COOOIIEHNE UCXOIHBIX JaHHBIX 3a 1 ¢, COOpaHHBIX B X0JIe 0COOOT0 ceaHca, BMECTE C COOOIEHHEM
00 W3MEPEeHHBIX MECTHBIX CMEMICHHWAX MEXAY pazIUYHbIMH  33JeiiCTBOBAaHHBIMH  CHTHAJIAMHU
(cM. cnenyrommii myHKT). pyroil BO3MOXXHOCTBIO, CTaBIICH OOMICTIPUHATON MIPAKTUKOH, SIBISIETCS CO3JaHNE
€MHOTO TMYHKTa YCPEIHEHHBIX JaHHBIX (NIPEICTABISIONIETO CEaHC) TONBKO IS MX 00paboTku. B atom
HE3aBHCHMOM ITyHKTE JTOJKHBI OBITh TIIATEITFHO U3MEPEHBI M IOKYMEHTHUPOBAHBI 3aJIEPKKH, TTOSBIISIOINECS
B IICTIOYKE CHHXPOHHU3AIMK KaX 0¥ 1abopaTopun. Bo MHOTHX Clly4asx IIKaJIbl BpEMEHHU, KOTOPBIC JOJIKHBI
CPaBHUBAThLCS, OyIyT B KOHEYHOM HTOT€ MECTHBIMHM PEaTU3AIUSIMH BCEMHUPHOTO KOOPIUHHPOBAHHOTO
Bpemen (UTC) B maboparopun k, HazeiBaemoro UTC(k). OgHako 3TOT MeTOA, KOHEYHO, KaK INPABUIIO,
MOJAXOAUT JJIA CPaBHEHMS IUKAJI BPEMEHM, HampuMep Il CHUHXPOHU3AUUU pa3IMYHbIX 3JIEMEHTOB B
Ha3eMHOM CETMEHTE INI00aTbHON CIIyTHUKOBOW HABUTAIIMOHHOW CUCTeMEI. B Hactosmieli Pekomennanuu mbl
YIOOMHHAEM CHUTYalUIO, NpPU KOTOPOH Kaxkdas U3 JBYX 3aJCUCTBOBAHHBIX CTAaHLUUN pEaTU3yeT LKLy
Bpemenn UTC(k).

Kak mnpaBuio, cymectByer capur Mexnay UTC(k) u ¢usmdeckum curnanom 1PPSTX(k), xoropsrit
3aJlefiCTBOBaH B mpoiiecce uaMepenuii, npeacrasistomem TS(k). Paznocts UTC(k) — 1PPSTX(k) — aT0
camas mpocras hopma, coobraemas Kak 3tajJoHHoe 3HaueHue 3anepkkn REFDELAY (k).

Crnioco6 peanmzanmn UTC(K) cymiecTBEHHO OTJIMYAETCSl B Pa3HBIX yupexkIeHHsXx. OIHAKO B HEKOTOPBIX
naboparopusix umerorcst (rnmaBuble) yackl (CLOCK(k)), koTopbie SBISIOTCS (DU3HYSCKUM BOILIONICHUEM
mkanel BpeMeHH. Kaxmas maboparopust ompenensier cootHomenne [UTC(k)— CLOCK(k)] myrem
mMeperns uinu pacdeta. Yacet CLOCK(k) MoryTt wWcCmonp30BaThCs B KadeCTBE HCTOYHUKA BXOJIHOTO
curnana 1PPSREF(k) mis monema. BeposiTHO, MOSBUTCS CABHT, OOYCIIOBJICHHBIM KaOEIbHOW CHCTEMOM,
CBA3aHHOM C NOIKIIOUEHHEM K Moaemy. Monem renepupyer curHan [PPSTX, koTopwlii cBsizaH cC
TepeIaBacMbIM CHTHAJIOM, TTO3BOJITIOIIIM H3MepHuTh pasHocTh [ PPSREF(k) — 1IPPSTX(K)].

Jia BeruMcneHus: pazHocTu Mexay mkanamu BpeMeHu UTC nByx maOopaTopuii, HCXOJM M3 W3MEPEHHBIX
BenuuuH TS(1) u TS(2) (cM. 1. 2), IPUMEHSIOT CleayoIIee:

UTC(1)-UTC(2)=  TS(1)-TS(2)
+ {[UTC(1) - CLOCK(1)]
+ [CLOCK(1) — 1PPSREF(1)]
+ [IPPSREF(1) — IPPSTX(D)]}
— {[UTC(2) - CLOCK(2)]
+[CLOCK(2) — 1PPSREF(2)]
+ [IPPSREF(2) — IPPSTX(2)]}.

Jnst xpaTKkocTH wieHbl B QUTypHBIX ckoOkax oOo3Hawator REFDELAY(k), kak Obulo BBEOEHO paHee.
OTKJIOHEHMS OT BBILIEYMOMSIHYTBIX MPOLEAYp MHOIZA UMEIH MECTO, OJHAKO OHM HE PacCMaTpUBAIOTCA B
Hacrosiei Pexkomenganuu.
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5 Pa0oune xapakTepucTHKH 000py10BAHMSA

CymecTByeT 1Ba YpOBHS KauecTBa W pabOTHl 3€MHBIX CTaHIUIl, KOTOpblEe CIIEAYeT YYHUTHIBATh IIPU
JBYXCTOPOHHHUX Il€peJayax CUTHAJIOB BpeMeHH. IlepBelii ypOBEeHb Kacaercs yAOBIETBOPEHHS OCHOBHBIX
TpeOOBaHMI K MOJEMYy B OTHOIICHHH CO3JaHHS JKelnaeMoil (a30oBOH MOIYISAIMU Ha BBIXOJE TNpHU
NpPEABAPUTEIILHO OINPEACICHHOM PACIHCAHWH, HAJUIeKAIel 4YacTOThl MEpPEeAadyd U ypPOBHS MOIIHOCTH.
Bropoii ypoBeHb KacaeTcsi pabodnMX XapaKTEpPUCTUK 3EMHOW CTaHLUH, TPeOyeMbBIX pPeryJIsSTOPHBIMU
OpraHu3alysIMU U SKCIUTyaTallMOHHBIMYA OPraHU3alUsMU CITyTHUKOBOM CBSI3HU.

CooTBeTCTBHE PETYJISATOPHBIM TPeOOBaHMSIM HE SBJSIETCSI caMO IO ceOe rapaHTuell yJOBIETBOPUTEIHHOMN
JIBYXCTOpOHHEH paboTsl. ToNbKO KOTJa CUTHANBI ¢ TPpeOyeMBbIM OTHOILIEHHEM HecyIle K IUIOTHOCTH LIyMa
C/Ny 1 ypoBHEM MOLIHOCTH Hecylled P MomaroTcs B MOAEM, MOXXHO MOJYYHTH YIOBJIETBOPHTEIBHBIC
pe3yabTaThl. Paboune mapaMeTphl ONpenesstoTess ucXons u3 OromKeTa JMHUM. M3 OromKeTa JIMHUM MOXHO
OIIpEeleNUTh TPeOyeMblil pa3Mep aHTEHHBI, TpeOyeMyl0 MOIIHOCTh NepeJaTyhka U TpeOyeMyro LIyMOBYIO
TEMIIepaTypy NMPUEMHON cUCTeMBI. BIOKET TMHUN MOKET OBITh paCCUMTaH B COOTBETCTBUH C yKa3aHHEM U
npuMepamu, npuBeaeHHbIMU B 1. 2.3, ['naBa 2 u Paznen AN2.1, Ilpunoxenue 2 x CapaBounuky MC3 no
CITyTHUKOBOW CBsI3U (TpeThe n3nanue, XKenena, 2002 1.).

Perynsaropheie TpeGOBaHUs OOBIYHO YCTAHABIUBAIOT aJJMHHUCTPATUBHBIC OPTraHbl, OTBETCTBEHHBIC 3a 00IIee
yIpaBieHHE UCIIOIb30BAHUEM 3JIEKTPOMATHUTHOTO CIIEKTpa Ha HAIMOHAJIBHOM U MEXIyHAPOJIHOM YPOBHSX,
U OTIepaTop CIYTHUKOBOMW CBs3H. [IpaBuita 1 HOpMaTUBHBIC aKThI YaCTO MPEANUCHIBAIOT, KOT/Ia U T/I€ MOXKET
OBITH COOpY)KEHa 3€MHasl CTaHIIMS, KaueCTBO 3TOM 3€MHON CTaHIMH, €€ MPUHAIEKHOCTh U padory. Llens
STHX MPaBWI U HOPMATHUBHBIX aKTOB OOBIYHO 3aKJIIOYACTCS B TOM, YTOOBI TapaHTUPOBATh, YTO 3EMHAas
CTaHIUS HE CO3JacT MOMeX JPYTHM 3€MHBIM CTaHIIMSIM U APYTUM COCETHUM CIIyTHHKaM. PaccmarpuBaemblie
BONPOCHl OOBIYHO BKJIIOYAIOT TUArpaMMbl HANpPaBICHHOCTH aHTEHH M YCWICHHWE aHTEeHH, IOKa3aTellb
kadectBa (G/T), SKBUBAJICHTHYIO M30TPOIHO HU3IYyYaeMyIO0 MOIIHOCTH (3.M.M.M.), KPUTCPHH pa3Bs3KH II0
MOJISIpU3aIiK, MPO(MEeCCHOHANBHYIO TMOATOTOBKY W JIUIICH3UPOBAaHHE OOCITY>KWBAIOIIETO IIEpCOHANA.
lapanTHell pereHns MHOKECTBAa TEXHHUYECKHX BOIIPOCOB, CBSI3AHHBIX C 36MHOW CTaHIIUCH, MOXKET OBITh
3aKyIKa CHUCTEM y MPOHM3BOJHTENECH, KOTOPHIE YXKe MPOBEPHIN 000pYJOBAaHHE HAa COOTBETCTBUE PabOTe C
KOHKPETHBIMH CITyTHUKOBBIMHM CUCTEMAMHU U CTaHAApTaMH.

CJ'IG,Z[}’IOI]_II/IC CIIPAaBOYHBIC JOKYMCHTLL ObLIH OMpEACICHBI B KAYCCTBC CTAaHAApPTOB, KaCarOUIUXCA
QJICKTPUYCCKUX XAPAKTCPUCTHUK:

4-1 HccnenoBarenbckas KOMHUCCHS MO paauocBssu: Pexomennmanuu MC3-R S.524, S.580, S.725, S.726,
S.728 u S.729.

Benymas akciuTyaTanioHHass OpTraHmM3aIus CIyTHUKOBOW cBs3u  Intelsat: IESS-208, IESS-601 wu
OKcrutyataliioHHbIe TpeOoBaHus, [IpunaraeMelii JOKyMEHT 3.

[Monoxenue 25-209 CBona ¢emepanbHBIX HOPMATUBHBIX akToOB, DenepanbHas komuccus mo cBsizu CIIA,
Hoxyment 47, Hactu 20-39.

B HeKoTOpBIX perMoHax MHpa MOTYT OBITH JAPYrHe TPeOOBaHMs, KACAIOIIMECH CITyTHUKOBOW CHCTEMBI,
MECTOTIOJIOKEHHS, KINacCH(PUKALUK MOJIB30BATENS U JPyTrUe KPUTCPHU.

[Ipu onpeneneHN TOYHOCTA U CTAOMIIBHOCTH PE3YJIbTATOB HEOOXOAWMO CJENOBATh OOUIUM PYKOBOISIIAM
yKazaHUIM MexayHapoqHoW opraHum3anun cragmaptusanun  (PykoBomerBo 98 MCO/MDBK, 1995T.)
"PykOBOJICTBO B OTHOIIICHWUHM BBIpaKEHHUS morpemHocty npu usMepenun (PIIM)" w npomemypam mns
OIHMCaHUS MOKa3arTesei paboThl, mpencraBieHHbIM B Pekomennarun MCO-R TF.538.

6 Padora TWSTFT B ceTn

HeoOxomumocTs B cTaHAapTH3alMK TPOLEAYp H3MEpeHus, oOpaOOTKH HaHHBIX U (opMaTOB OOMEHa
JaHHBIMH M COOTBETCTBYIOLIEH HMH(pOpMaLueil MeXIy yYacTBYIOIIMMH CTaHLIUSAMH SIBISCTCS OYCBHIHOM,
€CIIM CYIIECTBYET CEeTh CTAaHIUH M €CIU JaHHBIE [OJDKHBI OBITh TPUTOAHBIMH JJISi aBTOMATHYECKOH
00pabOTKH 3a/IeiiCTBOBAHHBIMU YUPESKACHUSIMH W TPETbUMH cTopoHamH. Hactosimas Pexomenpmanus
OCHOBaHa Ha YCTAaHOBMBILEHCS TMPaKTHKE, KOTOpas B HAcTOAIIEe BpeMs HCIONb3yeTcd B CeTHX,
00BEIMHSIONINX HHCTUTYTHI CHHXpOHM3arwmu BpeMeHH B EBpomne u CoenuneHHbx IllTatax Amepuku, B
EBporie u A3uu, a Takxe B mipeenax A3uaTrcko-THX00KeaHCKOTO PeruoHa, U COJIEMCTBYIONIUX BOILIOIIEHUIO
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UTC. Koopaunanuto stux cereir obecneunBaer Padouas rpynma CCTF mo TWSTFT. O0br4HO Ast Kaskaon
CETH Ha3HAYACTCS aIMUHUCTPATOP, BRIMOITHSIIONINN (YHKITAH JIUIA JUTSI KOHTAKTOB.

6.1 I/II[eHTI/I(l)I/IKaIII/Iﬂ CTAaHIMHU U IPUCBOCHHBIC CUMBOJIbI, KOJIbI 1 YaCTOTbI CMCIICHUA

Bce yuactBytomue aboparopun WM yUPEeKICHHUS HACHTHPHUIMPYETCS, MPENNOYTHTENHHO, C TOMOIIBI0
crpokn wuneHtupukanuu (Hanpumep, LAB), kortopas mnpucamBaercs BIPM, B 3aBucuMoctd OT
oOcrosaTenbcTB, u cumBoia ASCIL. Bce crannmmm HOMHUHANBEHO pa0OTAIOT Ha TOH e YacToTe mepenadyu U
pa3IUYaloOTCs YHUKATHHBIM KoJoM PRN (MHOTOCTaHIIMOHHBIM TOCTYIT C KOJOBBIM pa3lIeiicHHEM KaHaJOB,
CDMA). IlpucBauBaeTcs Takke 4acTOTa CMelleHHs "JucToi" Hecyled, KoTopas HeoOxonnma, Korja Bce

CTaHLIMU CETH NepefaroT curHan "guctoil" (HemoaynupoBaHHOM) Hecymied. Takas mepenada sBIsSeTCS

YacThI0 JKCIUTYyaTAIMOHHOW TMPAKTHUKU IJI KOPPEKIWH YacTOTHI MPU MpHEeMe Ha OTJAIEHHOW CTaHIMU C
LETbI0 KOHTPOJIS HUCIOJb3yEMBIX YPOBHEH MOIIHOCTH M OOECIECUSHHS OJHO3HAYHOW HIACHTU(DUKALUN
MepeatoIuX CTaHIMN B 3aaHHOe Bpems. Eciin onHa abopaTopusi peryisipHO SKCIUTYaTHPYET HECKOJIBKO
HazeMHbIXx craHmuii TWSTFT, To kaxkmas w©W3 HHAX [JOIDKHA IIOJNYYUTh YHUKaIbHBIA Habop
AISHTUDUITAPYIOINX TTapaMeTpOB, BKITIoUas ko crannuu (Hanpumep, LABO1, LABO2 u 1. 1.).

6.2 IlapameTpsI ceanca

B macTosmeM npmiroxkeHnu TepMAH "ceaHc" MCIOMB3YETCS B OTHOIICHUH HETIPEPHIBHOTO MIEPHOIa BpEMEHH,
B TE€UCHHE KOTOPOTro ocymecTBisiercs ooMmen curHanamu TWSTFT mexny AByMs Ha3eMHBIMHU CTAHIIHSIMHU.
CeaHc xapaktepu3syercs cieayroiieii uaopmarueii:

- uaeHTH(GUKAIUS CIYTHUKA: Ha3BaHWE, JIONT0Ta, MapaMeTpbl OpPOWTHI, KaHAI pPETPaHCIATOPA,
INIMpUHA TOJOCHI PETPAHCIATOPA, HEB3aMMO3aMECTUMOCTh O0OpYJIOBaHMs CIIyTHHKA (eCiH
H3BECTHO);

- 0003HaYeHNE Ha3EMHOW CTAHIIVH;
- OOKET JTUHHH;
— yacToThl nnepenayn TX u npuema RX HazeMHOU cTaHLIUK;

— nmapaMeTpbl mMojema: Thun Mojema, koiael TX u koasl RX, yacTtoTa ciieloBaHMs 3JIEMEHTAPHbBIX
MOCBIJIOK;

- THII ¥ IIAPHHA TT0JT0CH pumbTpa TX (ecim MpuMeHNuMO);

— JaTa ¥ BpeMs Havaua;

- BpeMsI MOAITOTOBKYU ceaHca (paBHOE IMay3e MEXAy TOCIeI0BATeIbHBIMU CEAHCAMMU );
- MPOJIOJKUTENFHOCTD CEaHCa;

— JIMIIO JUIA KOHTAKTOB HA KaXXIOW CTAHI[HAMU.

IIpu coolbmieHnHn MaHHBIX IOCIEAOBATEIIEHOCTh COOpPaHHBIX 0a30BBIX TOUYEK 0003HAadYaeTcs Kak "Tpek'", H,
TaKuM 00pa3oM, TOBOPSAT O HOMUHAIBHOU U PEaTbHOM NJIUHE TpeKa | T. 1.

6.3 ITapameTpbl MeCTHOI 3¢eMHOI CTAHIIUH

Kaxxnas mabopaTopust 10KHA COXpaHATh B (haiijie CIeTyIONIyI0 HHPOPMAITHIO:
- KOOpAWHATHI aHTEHHHI (X, V, Z B 3eMHOM cucteme koopauHat IERS);
- yKa3areinb Ha3eMHOU CTaHIIHH;

- MOIITHOCTH Tiepenayu (nbm) win 3.n.u.M. (1bBT);

- otHomenue G/T npuemnnka (ab/K);

- HOMUHaNbHOE oTHOWEeHne C/N, npuemuuka (nbl'm);

— MOJIEM: U3TOTOBUTENb, MOJIEIb, TUII, CEPUUHBIA HOMED;

- aHTCHHA: U3TOTOBUTENb, TUII, TUAMETP, YCUIICHUE,

- KanOpOBKa 3aJICP>KKH: 1aTa, METO/I, pe3yJIbTaThI;
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- HeoOs3aTeNbHBIE JaHHBIC: 3alHch 3a BpeMs ceaHcoB m3MepeHHou 3amepxkku TX(k) — RX(k),
MOIIHOCTh NMPHUHAMAEMOTO CHTHala, oTHomeHne C/Ny M 4acToTa Ha NpUeMe, MapaMeTpbl Cpelsl,
OKpyXarollled aHTeHHY (TeMIleparypa, BJIaXHOCTb, 0apOMETPHUYECKOE JMaBICHHE, TIIOTOIHEIC
yCIIOBUS);

- CYETYHK HHTEPBAJIOB BPEMEHU: H3TOTOBHUTENb, THII, CEPHUHHBI HOMEp, €Clu OH SBISAETCH
OpraHUYECKOM YacThIO MOIYYEHUs pe3yapTaToB usMepenus merogom TWSTFT.

O Mr00BIX M3MEHEHUAX TTAPaMETPOB CTAHIIMH CJICAYET COOOIAaTh aMUHUCTPATOPY CETH.

7 KaauOpoBka 3aiep;keKk B 000py10BAHMU CTAHIIUU

KanubpoBka 3amepkek curHaia B 00OpYIOBaHHM J1a0OpaTOpuM SIBISETCS BeCchbMa Ba)KHOW IS
OCYIIIECTBJICHHS NTEpelaul CUTHAJIOB TOYHOTO BpeMEHH. be3 3Toro Bce ele MOKHO OCYIECTBIIATE MEepefady
CUTHAJIOB YaCTOT, IMpEeJIoaras, 4ro (HEU3BECTHbIC) 3aJEPKKU 00JaJaroT IOCTATOYHOW CTAaOWIIBHOCTBIO.
Jluaun TWSTFT B GonpmmHCTBE ObUTH KalUOPOBaHBI ¢ MCIONb30BaHueM nepeHocHoi ctanuun TWSTFT,
1 TIOCTOSTHHO Ha0JII0aach MOTPeHOCTs OKoo 1 He. Jpyroii BO3MOKHOCTBIO SIBIISIETCS KANHOpPOBKa JIMHUN
TWSTFT myreM ncIioib30BaHUS HE3aBUCUMOM CHCTEMEBI TIEpeadi CUTHAIIOB BpeMeHH, HapuMep GPS, nmm
NOPTaTUBHBIX YacoB. B mpuHIUIIE, MOKHO BEIOUpPATh MEXITy KATHOPOBKOM JTMHHUH (C HCIIOJIB30BAHHEM JIBYX
CTaHLMMN) U 3aJIep>KKaMU OTIENbHBIX CUTHAJIOB HA KOHKPETHOMN CTaHINH.

J1si OTHO3HAYHOTO TOKYMEHTHPOBaHUs pe3yibTaToB KamnOpoBku (CALR) B daitmax mamaeix TWSTFT
(omucannpix B llpunoxenuu 2) kaxngas KanuOpoBka xapakTtepusyercs cBouMmu THIOM (TYPE),
naentuduxaropom kanudposku (CI) u pesynbratom kanudposku (CALR).

TYPE Tun anmapaTypbl, HUCHOJIB3YEMOH [UIsl ONPEOCICHHOW JIMHUHU, XapaKTepHU3yeTcs
CIIEYIOIIUMU KITFOUYEBBIMH CJIOBAMU:

PORT ES REL MIEPEHOCHAs 3eMHasl CTaHLUA, UCIOJIb3yeMas B OTHOCUTEILHOM
peXHUME;

PORT ES ABS MEepeHOCHass 3€MHasl CTaHLMs, WCIONb3yeMmas B aOCOIIOTHOM
peXHUME;

PORT SS REL [IEPEHOCHBII UMUTATOP KOCMUYECKOU CPENbI, HUCIIONb3yEMBIA B

OTHOCHUTCIIbHOM PCIKUME;

PORT SS ABS MIEPEHOCHBI UMUTATOP KOCMUYECKOU CPENbl, HUCIIONb3YyEMBIA B
abCOJIIOTHOM pEKUME.

KannOpoBka ¢ MOMOIIbI0 HE3aBUCHUMOW CHCTEMBI TIEpe/ladyi CUTHAIOB BPEMEHH WU JPYTUX
CPEICTB, HAIIPUMED:

GPS rI00aNIbHASI CHCTEMa OTIPEICIICHIS MECTOIIOIOXKEHUS;
PORT CLOCK TIePEHOCHBIC YacHl;
CIRCULAR T exxeMecsyHblll OroyuiereHh BIPM, B koTopom cooOriaercs o

pasmmann Mmexxxy UTC u mectapiMu peanmmzarusvmu UTC(k);

TRIANGLE CLOSURE KaJuOpOBKa OJHOW JIMHUM MyTEM HMCIOJIB30BAHUS PE3YIbTaTOB
KaJUOpOBKH JIMHMH, COCOUHSAIOUIMX [IBE 3a/eiiCTBOBaHHBIC
CTaHIIMM C TPEThEH CTaHIHEH;

CAL nnn BRIDGED €CIIM 3HaYeHHe Mpeapiaymeii kanmuopoBku CAL nnn CTaHOBUTCS
anpuiopy  YCTapeBIIMM  BBUAY 3aMEH HAa3eMHOTO WA
KOCMHUYECKOTO 00opynoBaHMs, OHO MOXET OBITH

MIPOJIOHTHPOBAHO C HCIOJB30BAHUEM MOAXOJSAIINX TPOLETYP
TepeHoca, HalpuMep HETPEePLIBHOW OIHOBPEMEHHOH pPabOTHI
HE3aBUCUMOW JIMHUU TIEpeladdl CUTHAJIOB BPEMEHH IO M IIOCIIE
3aMEH, a 3aTeM OIpeAeNicHUus HU3MEHEHUH  3aJepKKH,
BBI3BaHHBIX 3aMEHON 000PYIOBaHMS.

CALR Pesynprar kanubpoBku B HC. B m. 8 IlpunokeHus 1 moscHsAETCS €ro HCIOJIb30BaHUE HpPU
BBIYMCIICHUH Pa3IWYMi IIKaJI BPEMEHH.
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CI [IpucBoenne wupeHTHGUKAMU KamuOpoBKU KoopamHupyer Pabouas rpynma CCTF mo
TWSTFT nnsa nmaGopaTopuii, NPUHUMAIOMIMX YYaCTHE B KOHKPETHOW KaMIIaHUU TIO
NpoBelIeHHIO KannOpoBKku. [Ipn ucnoap30BaHU HE3aBUCHMOM CHCTEMBI Iepejaddl CUTHAJIOB
BpemeHu (Hampumep, GPS) xammOpoBka BO3MOXKHA TONBKO MEXKAY Mapoil J1abopaTOpHid,
MMO3TOMY TIapaMm JIabopaTOpHii MOJDKHBI OBITH NPUCBOCHBI HICHTH(DHKAITMN KaTHOPOBKH.
B ¢aitnax manseix (cm. [Ipunoxenne 2) unentudukatop xanmudposku Cl ucronbs3yercs B
Ka4yecTBe yKasaTellsl AJs 3arojioBka (paiina, KOTOpBIH NpemocTaBiseT HHPpOpMaIHMIO O THIIA
KaJIMOPOBKH, M3MEHEHHOMN HOJMAHCKOM mare! mepBOro Hs ¥ OLEHMBAEMOW IOTPEMIHOCTH
KanuOpoBkH. Daifyibl AaHHBIX TOJDKHBI COAEP)KaTh TONBKO 3aMUCH JaHHBIX KaJTHOPOBKH,
KOTOPBIE SIBJISAIOTCS] COOTBETCTBYIOLIMMY B HACTOSIIEE BPEMSL.

HexkanmnOpoBaHHbIE JIMHAM JOJKHBI TOJIy9aTh oOo3HadeHue "999", m B 3arosioBke daiina,
coxepxariero nanueie (cM. 1. 3.3 Ilpunoxenus 2), He TODKHO OBITH 3alMUCH JTMHUH.

Ecnu nuHMS BOCCTaHOBIEHAa TMOCIE HapylleHds, HO HHpOpMauus O TNpenbiayuien
KamuOpOBKE MPOJOHTHpPOBaHA JpyruMu  cpeactBamu  ('mepeHoc") ¢ HEKOTOpOH
MOTPEITHOCTRI0, TO MOJDKEH wucmoib3oBaThes HOBBIM Cl, a TYPE momxen o6o3Havath
crapsiii Cl u akt nepeHoca.

ESDVAR(k) U3meHenue 3afepKKu Ha 3eMHOW CTaHIMH (HC) 1O OTHOIICHWIO K 3aJepKKe Ha 3eMHOU
CTaHIIUM B MOMCHT KaJIHOPOBKH, €CJIM Takasi KaTuOpoBka uMeeT Mecto. ClielyeT yuuThIBaTh
BCE U3MCHECHMSI 3aJICP’KKH HA 3¢MHOMN CTAHIIMU U B MOJIEME.

B orHomenun kaxgoir cerm TWSTFT HeoOXomuMo TpPHHATH pelIeHWE, CIEIyeT JIn
nepeycranoBuTs ESDV AR Ha HONB HITM HET, €CITH UMeNa MECTO KaTuOpOBKA 3aICPIKKH.

8 BorunciieHue pa3jnyuii NoKa3aHUii 4acoB

8.1 BBenenue

B Hacrosmee Bpemsi CyIIeCcTBYeT HeCKoiabko TumoB MoaemoB mis TWSTFT um B 3aBUCHMOCTH OT
HCIONB3yeMOr0 MOJIEMa M €r0 CXEMBbI pe3ysbTaThl, noiyueHHble ¢ momomibto TWSTFT, moryr ObiTh
COOOIIEHBI ABYMS criocobamu.

CooOmenne OAMHOYHBIX MAHHBIX: KaXKaas CTAHITMS COOOIIaeT CBOM PE3yJIbTaThl W3MEpPEHU, HEe HMes
HUKaKOW MH(POpPMAIH 0 pe3yIbTaTax U3MEPEHHH, MOTYyUYCHHBIX Ha YIAJICHHOM 00BEKTE.

CooOmieHne OOBCTUHEHHBIX JAaHHBIX: PE3yNbTaThl H3MEPCHUH, TONyYeHHbIE HAa CTaHIuUsIx | u 2,
00BEIUHAIOTCS A0 MX cooOmeHus. "Pe3ymbratamu’ sBISeTCS pasHUIA PE3yIbTaTOB ABYX H3MEPCHHI.
Tpebyercst ocymiecTBiieHHEe 0c000H KOOPIUHALMKN B PAMKaxX CETH W IOJIb30BaTelell JaHHbBIX, €CIH JOIKEH
MIPUMEHSATHLCS TAKOW BapHUaHT.

B cTpokax naHHBIX YHCIEHHOE 3HAYSHHE S MCIONB3YETCs IS TOTO, YTOOBI pa3IU4aTh THUIBI KATUOPOBKH, a
TaK)Ke THITBI COOOIEHHBIX JaHHBIX N3MEPEHUI.

S [epexmouarens S ("0", "1", "2", "5", "6" unu "9") yka3pIBaeT, KAKOW TUI NaHHBIX COOOIACTCS, KaKUe
YJIeHBI JIBYCTOPOHHETO ypaBHeHHs (I. 2) YYHTHIBaIOTCS B pe3yibTare kKanumOpoBkun CALR m kakoe
ypaBHEHHUE JTOJDKHO TIOPTOMY HCITOJIB30BATHCS JIJIS BEIYUCIICHUS PA3INddid B ITOKAa3aHUSIX YacOB.

S=0  Pesymnprar kamubpoBku CALR maer paszuunmy mexay auddepeHIHaIbHON 3alepKKOW Ha
3eMHOH cTaHUMHM (Tepefaromas 4YacTh MHHYC NpUEMHAash 4YacTh) JIa0OpaTOpHUH H
nrddepeHnInaTEHON 3aAepKKOH 3eMHON CTaHITMH KaTHOPYIOMIeH CHCTeMBI (pacItoIoKeHNE
3eMHBIX CTAHIIMH B OJIHOM MECTE, UMHTAaTOP KOCMUYECKOW cpefbl). B pesynbrare, 3HaueHune
CALR sBnsieTcs XapaKTEpHBIM AJIS1 K&KAOTO MECTa PACHOI0KEHHUSL.

' Onpenenenue nsmenennoii romanckoit gatel (MIOJI) npenctasneno B Pekomengamuu MCD-R TF.457.
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S=1 Pesynprater kamuOpoBku CALR BKITIOYAarOT BCEe WIGHHI JIBYCTOPOHHETO YpPaBHEHHUS 3a
HCKIIOUeHHEM u3MepeHuil TI, CBS3aHHBIX C mepefadeil CUrHalOB BPEMEHHU, U 3TaJOHHBIX
m3Mmepennit REFDELAY mecTHO 1 yJaleHHOW CTaHLIMM, COOTBETCTBEHHO. B aToM ciydae
3HaueHe CALR ObUIO TMONYy4YeHO C WCIIONB30BaHUEM HE3aBUCHMON CHCTEMBI Iepenadu
curHayioB BpeMmenu, Harpumep GPS. B pe3ynsrare 3Hauenne CALR sBisieTcss XapakTepHBIM
JUTS KaKaon nuHuu U, B yactHoctd, CALR(1,2) = — CALR(2,1).

S=2  Pesynbrar xanubpoBku CALR conmepxuTr 3aaepKKH, KOTOPbIE HOIXy4EHBI [0 M3MEPEHUSIM,
CBSI3aHHBIM C OIIPEEIICHUEM JAIbHOCTH.

S=5 CALR u REFDELAY naroT pe3yibpTaT KaJTuOPOBKM M MCXOJHOE M3MEPEHHUE I MECTHOU
CTaHIIMU TAaKUM ke 00pa3zom, kak S = 1. OHaKOo B CTPOKE AHHBIX COOOIIAETCS O Pa3IHIUsIX
Mexy apyms uameperusmu TWSTFT. Oto no3Bossier cooOmmarte 00beIMHEHHBIC TaHHBIE B
IBYX (ailax, HO, B TO JK€ BpeMs, YHUKAILHBIA (GopMaT (aiijioB MaHHBIX IOANCPKUBACT
aBTOMATHYECKOE COKPAIICHUE TaHHBIX.

S=6 W3mepenuss npu mnepemaue curHaioB Bpemenw; CALR u REFDELAY sBustorcs
00BbEIMHEHHBIMH JJAHHBIMUA U3MEPEHUM, OTy4aeMbIMI OT MECTHON U OTAAJIECHHON CTAaHIMM,
Y OHU COOOIIAIOTCS TOJNIBKO B OJJHON CTPOKE B (paiiyie JaHHBIX OAHOM CTAHIUH.

[Tosicuenus B oTHOLIEHUH S = 5 1 S = 6 MpeCTaBICHHI B II. 8.3.

S=9 Pesynprar kambpoBku CALR oTcyTCTBYeT miu ycTapen i 1enei cooOmeHs] OAMHOYHBIX
JTAHHBIX.

B moapazaenax Hibke MOSICHSETCS, KAKUM 00pa3oM JOJKHBI ONPEAETISTHCS pasinyusl MOKa3aHWH 4acoB Ha
OCHOBE COOOIICHHBIX JAHHBIX, TIIOJYYEHHBIX OT JBYX CTaHIOUHA B 3aBHCUMOCTH OT TIOJIOXKCHUS
nepexiodarens S. JlaeTcs cChUIKAa Ha CTPOKH B (aiiiiax JaHHBIX, MOSCHEHUS 10 KOTOPBIM COJEp)KaTcs B
[punoxenun 2. 3HaHWE MO3WIWU 3€MHBIX CTAHIMA M CIHYTHHKA TIO3BOJISICT BBIYMCIHUTH 3aJEPXKKy HpPHU
pacnpocTpaHeHHH CUTHaIa B HoHOocdepe (1. 3.4).

Bcrygasx S=0,S=1u S =9 cooOmeHHsIMI JaHHBIMA MOTYT OBITh HeOOpaboTaHHBIC TaHHBIC U3MEPEHUS
TI(k) 1 c, momyueHHble B Xole ceaHca. boiee OOIENPUHATHIM SBISETCS OTYET O KBAJAPATUIHOM
anmpoOKCUMAIUH TI0 JaHHBIM, TOJYYEHHBIM B X0/I€ OTHOTO ceaHca, 4yTo o0o3HadaeTcsa kak TW(k). B nannom
ciryyae TW(k) ciaenyer BBIYHUCIATE B COOTBETCTBUH CO CTPOTUM U €AMHCTBEHHBIM MPABUJIOM, B HHOM CITydyae
MEPUOINUECKOE IBM)KEHUE CITyTHHKA 00YCIIOBIMBACT M3MECHEHHE B JAHHBIX CPaBHEHHS CHT'HAJIOB BPEMCHH,
KOTOpbIE HE SIBISIOTCS pealbHbIMHU. [IpaBHJIO COCTOMT B TOM, YTO TOYKa YCPEIHEHHBIX IaHHBIX
paccuuThIBaeTCs A1 TOYKH BO BPEMEHH, 3a7aBaéMOll HOMMHAJIBHOW AaTOM Hadaia ceaHca IUIIOC MOJIOBHHA
HOMUHAJIBHON IJIMHBI TpeKa (HOMHHAIbHAs IPOJODKUTEIBHOCTh CEaHCa), OKPYIVIEHHOH 10 CEeKyHI. OTO
MpaBWIoO Tmpennonaraet, 4ro nanHeie TI(k) mpeacTaBiIsOT MIHOBEHHbIE HW3MEpPEHHs Ha WHTEpBajax
BpEMEHH, CICTaHHbIE B MOMCHT IOSBJICHHS CHUTHala, 331aBaéMOr0 COOTBETCTBYIOIIEH METKOH BpEMEHH.
Ecnn curnaner TI(k) Ha BBIXOZE MOAeMa SIBISIOTCS YCPEIHEHHEM IIO PE3ysbTaTaM IIOCIEI0BATEIbHBIX
W3MEpeHM, NpoBeAeHHBIX Ha uHTepBane BpemeHu dT (mampumep, 1 c¢), TO TOuKka penpe3eHTAaTHBHBIX
nmaaaeix TW(K) momkHa OBITH paccuwWTaHa IJII HOMHHAJIBHOTO BpeMeHH MosiBicHHS curHama — dT/2. Tlpu
cooOuieHnn JaHHBIX 1 ¢ mpeanaraercs coodmars dT B 3aronoBke ¢aiina qanHbx (cM. 1. 2 [Ipunoxenus 2).

B ABYX IoJApa3aciiax HUXKE BbIBOAATCA COOTBETCTBYIOIINEC YPABHCHUA JJIS1 paCuCTa KAl BpEMCHU.

8.2 OnuHoYHbIE JAHHBIE

S=0:

UTC(1)-UTCQ2) = + 0,5 [TW(1) + ESDVAR(1)] + REFDELAY(1) Crpoxka nanHbIX 1120. 1
- 0,5 [TW(2) + ESDVAR(2)] - REFDELAY(2) Ctpoka JaHHBIX J1a0. 2
+ [SCD(2) — SCD(1)] Ctpoxu 3aroyioBkoB j1ad. 1 u mab. 2
+ 0,5 [SPU(1) — SPD(1)] Crpoka 3aronoBka na0. 1

— 0,5 [SPU(2) — SPD(2)] Crpoka 3aronoBka Jia0. 2
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+0,5 [CALR(1)

— CALR(2)] Crtpoku nansbix jab. 1 u mab. 2
+ 0,5 XPNDR(1) Ctpoka 3arosoBka jao. 1.
S=1:
UTC(1)-UTC(2) = +0,5 [TW(1)+ ESDVAR(1)] + REFDELAY(1) Crpoka faHHbIX J1a0. 1

-0,5[TW(2) + ESDVAR(2)] - REFDELAY(2) Ctpoka JaHHBIX J1a0. 2
+ 0,5 [CALR(1,2) - CALR(2,1)] Crtpoku nansbIxX 1a0. 1 u mab. 2.
S =2: OnpeneneHue pacCTOSHUS IO CITyTHUKA:
RNG(k) = 0,5 ¢ [TW(k) - CALR(k) - ESDVAR(K)].
31ech ¢ cienyer MOHUMAaTh Kak CKOPOCTh PaclpoCTpaHEHHUsl CUTHAJIa 110 Tpacce paclpoCTpPaHEHUs CUTHalla
OT CITyTHHKa 10 HA3€MHOM CTaHLIUH.
S=09:
UTC(1)-UTCR2)+K=  +0,5[TW(1)+ ESDVAR(1)] + REFDELAY(1) Crpoka gaHHbIX 1a0. 1
-0,5[TW(2) + ESDVAR(2)] - REFDELAY(2) Crpoka JaHHBIX J1a0. 2.

Ecmn kamuOpoBka He OCYIIECTBISIACh, pa3HUIA IIKal BpPEMEHH SBISAETCS HW3BECTHOW TONBKO NpPH
HEW3BEeCTHOM cMmenieHun K.

[MPUMEYAHUE 1. - Bce Bblmeyka3aHHbIE COOTHOIIEHHS OCTalOTCs nercTBUTeNbHBIMH, ecnu TW(k) 3amensercs
Ha TI(k).

8.3 OO0BLeanHeHHbIC JaHHLIE

Hnst obecrieueHust Oojiee IMUPOKOTO HCIONL30BaHUs (HOPMATOB JaHHBIX, BBEACHHBIX B HACTOSIICH
Pexomenmanuy A CpaBHEHHMH WIKajd BpeMEHH, HWKe OyOyT MpPEACTaBICHBI OBa OCOOBIX Cllydas Tak
HAa3bIBAEMOT0 COOOIIEHUs O0BhEIUHEHHBIX JaHHBIX. BO3MOXXHBIE TIPUMEHEHHS BO3HUKAIOT, €CJIA OIEepaTop
MIPUHUMAET MEpHI JUId COOOIEHHUS pe3yIbTaTOB MO CETH CTAaHIMU B IEJIOM, MM €CIIM TEXHOJIOTHS MOJAeMa
obecreunBaeT MpSAMOM AOCTYH K pe3yibTaTaM Iepeladyd CUI'HAJOB BPEMEHH, IMONyUYCHHBIM Ha OTJAJICHHOM
00BeKTe, IMyTeM OOMeHa TaHHBIMU B PEATbHOM BPEMEHH IO MHTEPHETY WIIH C MIOMOIIbI0 HU3KOCKOPOCTHOTO
KOJIMPOBAaHMSI TAHHBIX B TiepenaBaeMbix PU curHamax. Bo-mepBEIX, MBI BBOJUM TaK Ha3bIBaeMYIo "pa3HHUITY
nokazanuii gacoB" TW(1,2), xoropas pasHa 0,5 [TW(1)—-TW(2)] wiu ocHOBaHa Ha OIMHOYHBIX
n3mepenusix TI(k). B mocnexnem cimywae TW(1,2) sBasieTcss cpelHUM 3Ha4eHUEM OTIEIBHBIX Pa3sHOCTEH
0,5 [TI(1) — TI(2)], 3aperucTpupoOBaHHEIX B X0JI¢ OJTHOTO CEaHca.

Ecnu nBe craHmmuM mapsl COOOINAIOT B CBOMX (hailylax HMaHHBIX pPE3YyJbTaThl MECTHBIX HW3MEPCHUU
ESDVAR(k), REFDELAY (k) u CALR(k), HO ucnonp3yrt BbIxOAHON curHan TW(1,2) momema BMecCTO
MIPIMEHEHUS MPEIOCTABIIIEMBIX BO-BTOPBIX Ha KaxI0i cTaHmuu pe3ynbratoB usmepenuit TI(k), ypaBHenne
HWKE SBIISIETCS IEHCTBUTEIHHBIM H IMEET TY JK€ MaTeMaTHIeCKYIO CTPYKTYpY, Kak 1 B cirydae S = 1.

S=35:

UTC(1)-UTC(2) = +0,5 [TW(1,2) + ESDVAR(1)] + REFDELAY(1) Crpoka fgaHHbIX 1a0. 1
-0,5[TW(2,1)+ ESDVAR(2)] - REFDELAY(2) Ctpoka JaHHBIX J1a0. 2
+ 0,5 [CALR(1,2) — CALR(2,1)] Crpoxu qaHHBIX J1a0. 1 1 m1ab. 2.

Ecmu OIrcpaTop CETU OTBEHACT 3a COO6H1€HI/IC JaHHBIX ITO CECTH B IICJIOM, TO MOXXCT HCIIOJIB30BaTbCA S =6.
B stom CJIydac onepaTtop AOJDKCH pacCUUTaTh BCC BEJIUMYMHBI OT YYaCTBYIOIIUX CTAHIIUH.

S=6:
UTC(1) - UTC(2) = TW(1,2) + 0,5 ESDVAR(1,2) + REFDELAY(1,2) + CALR(1,2).
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B »TOoM cmenumanbHOM ciy4ae JaHHBIE COOOMmIArOTCs B (aiiyie, MOCTyHarolieM TOJNBKO OT CTaHIuH 1.
3nece TW(1,2) mpeBhIIaeT yCTAaHOBJICHHOE BEHIIIC OTKIOHCHUE IMOKA3aHWA YacoB, a JPYTHE BEIMYUHBI
MIPENICTABJISIOT COOOH PAa3HOCTH COOTBETCTBYIOIIMX BEJIWYHH, IMOJYYCHHBIX OT CTaHIMHU 1, ¥ BEIWYHH,
mosrydeHHbIX oT ctaHmmu 2. Takum oOpazom, ESDVAR(1,2), REFDELAY(1,2) u CALR(1,2) cogepxar
pe3yabTaThl O0BETMHEHHBIX MECTHBIX M3MEpPEHHH. DTO emie pa3 OTHOCHUT K II. 3.4 [lpmroxenns 2. Daiin,
MIPOUCXOSIIUN OT CTAaHIIUU 2, HEe TPeOYETCs IS BEIYUCIICHUS Pa3HHUIIBI KAl BPEMEHH.

B cnyuae 0oOBEAMHEHHBIX JAaHHBIX HEKAIMOpPOBaHHBIE PE3YNBTAThl ompeaenstorcs Tonbko CI=999 u
cootBercTBytomel 3amuchio CALR = 999999999. Ilepekimouarens S = 9 3ape3epBUPOBAH I COOOIICHUS
OIUMHOYHbIX TAaHHBIX.

Ipunoxenune 2

Onucanue popMara JaHHBIX JIs1 00MEHA JAHHBIMH

1 BBenenune

Qaifn  JaHHBIX HAYMHAETCS C 3aroJioBKa, COJAEpIKallero BCE MJaHHBIE, KOTOpPbIE CUWTAIOTCS HE
u3Menstrorumucst 3a mnepuop coodmenus TWSTFT B ogHom daiine (mampumep, 2 MHUHYTHI (CM. I 2
[punoxxenus 2) unu oauH aeHb (cM. 1. 3 [punoxkenus 2)). [locnenyromue CTpOKH JaHHBIX COJEPKAT BCE
JaHHBIE, 0OMEH KOTOPBIMH MPEAIIOIAraeTcsl OCyIIEeCTBUTD.

Briecka3anHoOe IeHCTBUTENIHHO B OTHOIIEHNH OJMHOYHBIX M 00beJUHEHHBIX JAHHBIX, KaK OIMKCAaHOo B II. 8.1
[Ipunoxenust 1. B ciyyae OOMHOYHBIX NaHHBIX CAENAHO JOMOJHUTEIBHOE PasTpaHUUYCHUE B OTHOILICHUU
TOT0, COOOIIAIOTCA JIM OAMHOYHEIE JaHHbIe | C WK pe3yNbTaT KBaJApaTHYHON armpoKCUMAaIluU JaHHbBIX 1 ¢,
TTOJTYICHHBIX B XOJC CeaHca.

VYcnoBHble 0003HAUYEHUS U CUMBOJIBI, IPUBEICHHBIE HIDKE, TIOJTHOCTHIO MPUMEHSIOTCS K (hopMaTy NaHHBIX,
OMHMCAaHHOMY B II. 2, ¥ YACTHUYHO — K ONUCaHHOMY B 1. 3 [Ipunoxenus 2.

LAB: wupenTudukanus nadopatopun (MpearnovYTHTEIHHO, COTJIACHO YCIOBHOMY 0003HaueHuo BIPM
Kak ObUIO MIPUCBOCHO aAMUHUCTPATOPOM CETH ), MAKCHMYM YeThIpe CIMBOJIA

E W3MEHEHHas I0JIMaHCKas 1aTa

hh: gac UTC

mm: munyTta UTC

ss: cekyama UTC

L: 0003HaYeHNE MECTHOM 1abopaTtopun ¢ momotbio cuMBosia ASCII (CTpoYHOTo MM MPOMKUCHOTO)

R: obo3HayeHHe oOTAa’eHHOW Jaboparopun ¢ mnomomblo cumBona ASCII  (ctpowunoro wim
MIPOIMUCHOTO)

*; yKa3aHUE Hadaja CTPOKU TEKCTa

+: yKa3zaHHEe 3HaKa MOCJIEAYIOIIEro 3HaueHus — "+" nim npo0en i NOJI0KUTEIBHOIO 3HaueHus 1 "'—"

JUTSL OTPUIIATEILHOTO 3HAYCHUS
n: JIOTTYyCTUMBII HHTEPBaJ 3HAYCHUH ISl YMCIOBOTO CHMBOJIAa Mexy 0 u 9
[]: 0003HaYEHHUE BO3MOKHOCTH

n.nnnnnnnnnnnn:  3HadeHWe WHTepBana(oB) BpeMeHH (12 mecATHYHBIX pa3psioB, COOTBETCTBYIOIIMX
paspemenuo 1 1c). 3HAaYeHUS OJWHOYHBIX U3MEpPEHUH OOBIYHO HAXOIATCA B
npeaenax 0,250 c u 0,280 c.

2 IIpeacraB/ieHne 0AMHOYHBIX U3MepeHuii 1 ¢

Qaitn manabix comepxkur 3AI'OJIOBOK, mocme kotoporo cpasy cuemytor crtpoku JAHHBIX. [lns
MPOCTOTHI peaju3alry B ONMCAHUM MOJiel HIbKe N00aBIEHBI JIMHEHKH Pa3METKH, KOTOPBIE HE SBISIOTCS
4acThi0 (paiioB.
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HA3BAHUE ®ANJIA IAHHBIX:
Ljjjjjhh.mmR,
rae jjjjj, hh, mm — HOMUWHAJIbHBIE nara nauana u Bpemst ceanca TWSTFT.
3AT'OJIOBOK:
1 2 3 4 5 6

123456789012345678901234567890123456789012345678901234567890
*

* UTC(LAB) - CLOCK
* CLOCK - 1PPSREF

* 1PPSREF - 1PPSTX +n.nnnnnnnnnnnn [jjjjj hhmmss]
* dT/2 = +n.nnn [s]

+n.nnnnnnnnnnnn  [jjjjj hhmmss]

+n.nnnnnnnnnnnn [jjjjj hhmmss]

PabGoune mapameTpel MOTYT OBITh NPEACTABICHBI B CieayroimeM (opMaTe C KCIOJIb30BAHUEM CKOJIb
YTOAHOTO KOJTMYECTBA CTPOK:

* PARAMETER = Value [units] [jjjjj hhmmss],

TaKOro BHIAA MOXET OLITH CTOJIBKO, CKOJIBKO CYHUTACTCA HeO6XOI[I/IMI)IM. OTMGTI/IM, qTOo (1)OpMaT u
colep:KaHue MPEACTaBICHUS MapaMEeTPOB HE SIBISIOTCS CTaHAAPTU3UPOBAHHBIMH. 3aroJIOBOK 3aBEpIIACTCs
CTPOKOI:

* DATA = [1PPSTX - 1PPSRX] | [1PPSREF - 1PPSRX] | [..],
B 3aBHCHMOCTH OT OOCTOSATEILCTB.
JIAHHBIE (DATA):

1 2 3

123456789012345678901234567890

JJJjJ hhmmss n.nnnnnnnnnnnn

JJJjJ hhmmss n.nnnnnnnnnnnn,

[TPUMEP:

Qaitn C5483108.25E (mannsle, m3mepennsle Ha ctanmmu C B xoxe ceanca TWSTFT co crannmeit E Ha
MID 54831, 3amranupoBanHoro Ha 8 gac. 25 mua. UTC):

* C5483108.25E

* UTC(VSL) - CLOCK = +0.000000000000 54634 074000
* CLOCK - 1PPSREF = +0.000000033938 54642 070500
* 1PPSREF - 1PPSTX = 0.000000674202 54831 082446
* SIGNAL POWER = -51.4 dBm

* SIGNAL C/NO = 54.5 dBHz

* RX FREQUENCY = 70.0001691 MHz
* JITTER = 0.000000000329 s

* DATA = 1PPSTX - 1PPSRX

54831 082507 0.26751435044

54831 082508 0.26751434770
54831 082509 0.26751434500
54831 082510 0.26751434210
54831 082511 0.26751433944
54831 082512 0.26751433754
54831 082513 0.26751433476
54831 082514 0.26751433152
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54831 082515 0.26751432904
54831 082516 0.26751432635
54831 082517 0.26751432370
54831 082518 0.26751432093
54831 082519 0.26751431805

[MPUMEYAHUE 1. - B nanHoM npumepe mnepBasl CTpoKa JaHHbIX co3faHa Toiubko B 08:25:07 UTC, uto moxer
CIIYYUTBCS, €CIIA MOJIEM Ha 3aXBaTWJI IPUHUMAEMBI CUTHAJ B TEUCHHE NIEPBBIX CEKYH]] CeaHca.

3 @®opmart ¢aiijia, coo01IAIOIIET0 0 Pe3YIbTATAX KBAAPATHYHON aNNMPOKCUMAIUT

[Ipumepst B 1. 4 [Ipunoxenns 2 WLTIOCTPUPYIOT OMUCAHHBIA HIDKE (hopMart.

3.1 Ooumue 3aMmeyanus

Henpto manHoro ¢opmara SBISETCS COKpalleHne o0beMa JaHHBIX, MOAJeKAIIUX 0OMeHy, U obOecriedeHne
BO3MOXXHOCTH COOOIIEHHSI B ONHOM (hailie HaHHBIX pPe3yJIbTaTOB OTHOW J1abOpaTOpHH, BKIIOYAIOIIEH
pa3nuuHble TapTHEPCKHE CTAaHIUU W pPa3UYHble CIYTHUKOBBIE JHHUU. B onmHoMm (aitne moryt OBITH
COOOIIeHBI TaHHBIE OoJiee YeM 3a OJUH JCHb. DTO TMO3BOJISET JIETKO PAacCUYHUTATh PAa3IMyus B TOKA3aHHSIX
4acoB, UCIIOJIB3YS WHPOPMAIUIO, PEACTABICHHYIO B 3ar0JIOBKE M CTPOKAX JaHHBIX, 0€3 HEOOXOIUMOCTH B
3HAHUW KOMILUIEKTOB H3MEPUTEILHOTO 000PYA0BaHUS YYaCTBYIOIIMX JIA0OPATOPHIA.

CylecTByer JiBa THIIA CTPOK:
- CTPOKH CO 3BE37J0YKOM B TIEPBOM CTOJIOIIE (3aT0JIOBOK (haiiia, 3ar0JI0OBOK CTPOKH TaHHBIX );

- CTpOKH 0€3 3Be37J0YKH B TIEPBOM CTOJOIIE (CTPOKH TaHHBIX).

[pu onmcanuu GopMaTa CHMBOIIBI B BUJIE BBLICICHHBIX JKUPHBIM MPUGTOM OYKB SBIISIOTCS KIFOUEBBIMH
CJIOBaMH B ONPEEIIEHHON MO3UIIUH, CUMBOJIBI B BH/I€ HAOPaHHBIX KYPCUBOM OYKB JOJKHBI ObITh 3aMEHEHBI
JCHCTBUTEIBHBIMU TOCNIEOBATCIBHOCTAMH MM 3HAYCHHUSMH, COOTBETCTBEHHO (B pEalbHBIX (aiimax
JAHHBIX CHMBOJIBI, BBIICIICHHBIE )KUPHBIM MPU(TOM WM KYPCHBOM, OTCYTCTBYIOT). [locnenoBarensHOCTH B
KBaJIPAaTHBIX CKOOKaX SIBIISIOTCS HEOOSM3aTENbHBIMU, a €CIIM Tepe]] NaHHBIMU JOJDKEH OBITh 3HAK, TO 3TO
ob6o3Hagaetcs kak "+". JIroOble mpomyIeHHbIe JaHHBIE CeAyeT 3aMCHHUTH TOCIeA0BAaTeILHOCTRIO Tudp "9",
OXBAaTBIBAIOIIEH BCIO JTMHY COOTBETCTBYIOIEIO IIOJIA NAHHBIX, BKIIOYAs TOJE, 3ape3epBUPOBAHHOC IS
3HAKa, U TOUKY B ICCSITUIHON APOOH.

3.2 Ha3Banue ¢daiina

HaszBanue oaiina coctout nuz TW, obo3nauenus: naboparopun (LLLL, naentudukanus naboparopuu, A0
YETBIPEX CHMBOJIOB) M M3MEHEHHOW FOJIMAHCKOW JaThI, MPUBEICHHON B TIEPBOM CTPOKE JAaHHBIX (ITOCIIECIHUC
Tpu uudpsl kak pacmmpenue Qaiina): TWLLLLMM MMM (wanpumep, TWTUGS0.091). To >xe mpaBuio
JOJDKHO NIPUMEHSITHCS, €CJIU JaHHbIe, NT0Jy4YeHHble 0ojiee YeM 3a OAMH JIeHb, COOOMIatoTCs B 0OqHOM (haiie.
B cnyuae, ecnin nBe mnm Ooliee 3eMHBIX CTAHIMN pabOTAIOT B OJHOW J1aOOpaTOpHH, JaHHBIE MOTYT OBITh
cooOIIeHB! B OJHOM (aiijie, MOCKONbKY KaXAasi CTPOKa JAHHBIX OJHO3HAYHO OTHOCUTCSA K HCIIOJIB3YyEeMOil
craniuu. OnHako Oornee YJOOHBIM MOKET OBITh NMPENCTAaBICHUE OTACIBHOrO (haiiia ans KakAol cTaHIHU.
Boatom cnywae LLLL B Ha3Banuu Qaiia JOKHO OOECIeUMBATh pasiniyue MEXKAY HCIOIb3YEMBbIMU
craumusamu, Hanpumep, PTB1 u PTB2 nimu USNO u USNP u np., 1o COTTacoBaHHIO ¢ aIMHHHCTPATOPOM
CETH.

[MPUMEYAHUE 1. — HecMoTpst Ha TO 4TO OOBEOMHEHHBIE JaHHBIE MOTYT OBITH COOOIIEHBI B CTPOKaxX JaHHBIX,
3aroJIoBOK OyJIeT CofepsKaTh TOJIbKO MH()OPMALIUIO MECTHOH 3a1eiCTBOBAaHHOW CTAHIINH.

3.3 3aroJjioBoK

KomnunuectBo CTOJ'I6LIOB B CTPOKax 3arojIOBKa OrpaHn4e€HoO 78.

123456789012345678901234567890123456789012345678901234567890123456789012345678

* TWLLLLMM .MMM

* FORMAT nn

* LAB LLLL
*

REV DATE YYYY-MM-DD



ES LLLLnn LA: D dd mm Ss.SsSS
REF-FRAME RRRRRRRRRR

LOC-MON [YES] [NO]

L R
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LO: D ddd mm ss.sss HT: +nnnn.nn m

LINK LL SAT: SSSSSSSSSSSSSSSSSS NLO: D ddd mm ss.sss XPNDR: +nnnn.nnn ns
SAT-NTX: fffff.ffff MHz SAT-NRX: fffff.ffff MHz BW: fff.f MHz
CAL CCC TYPE: TTTTTTTTTTTTTTTTT MJD: MMMMM EST. UNCERT.: nnnn.nnn ns

MODEM TYPE, SERIAL NUMBER
COMMENTS SSSSSSSSSS5S55555555555555555555555555555555555555555555555555558SS

TWLLLLMM.MMM  Ha3zBanwue daiina (cm. . 3.2).
FORMAT Bapwnant dopmara (ot 01 mo 99).

LAB WNnentndukanus 1adbopaTopuu, IPEaIOYTUTEIFHO B COOTBETCTBHU C YCIOBHBIM
ob6o3raueHreM BIPM wimn nprcBoeHHAS aIMUHHACTPATOPOM CETH.

REV DATE Jlatra mnepecMoTpa JaHHBIX 3arojioBKa, HW3MEHAEMas, €Cld OJUH IapaMmeTp,
TIPUBEIACHHBIA B 3aT0JIOBKE, M3MEHSETCS, B OTJIMYHE OT Ha3BaHUs Qaitma. Kaxaprid
(aiin oxHOM MabopaTOpuH MTOJDKEH UMETh YHUKAIbHOE Ha3BaHME (aiina, a pa3HbIe
(haiIel MOTYT UMETH T€ XK€ 3aroJIOBKH. YYYY-MM-DD — nins roga, Mecsira | JTHS.

ES HasBanue u moJioskeHre 3eMHOI CTaHIIUH:

LLLLnn Ha3panue 3emHOM cTaHImy, oOpazyeMoe M3 aKpOHHMa JIa0OpaTOpHH
(1o deThIpex CHMBOJIOB) W HWIACHTHU(GUKAIMOHHOTO HOMepa (IBe
nudpsr), Hampumep TUGO1.

LA [InpoTa B reome3nyecKkux KoopaWHATax ¢ 3aMeHoi D Ha N (cemep)
wiu S (for).

LO [InpoTa B reome3wdeckux KOOpPAWHATAX ¢ 3amMeHor D Ha W (3aman)
w E (BocTok).

HT Bricota (M).

OpHa CcTpoKa ONMCHIBA€T ONHY 3€MHYIO CTAaHIMIO, HO MOXKET OBITh HCIIOJIB30BAHO CTOJNBKO CTpoK ES,

CKOJIBKO TIOTpeOyeTCsI.

REF-FRAME O06o3HadYeHNE CUCTEMBI OTCUYETa KOOPAWHAT AHTCHHBI JJISI TBYXCTOPOHHEH CBSI3H.
CTOIBKO CTONOIIOB, CKOJIBKO TpeOyeTCs.

LINK Crpoxu LINK xapakTepu3yioT CITy THUKOBBIC THUHHH CBSI3H.
LL Wnentudukamus TAHAN CBSA3H, COIEpIKamIascs B KaKIOW CTPOKE

SAT

NLO

XPNDR

SAT-NTX

SAT-NRX

BW

JMAHHBIX (3ar0JIOBOK CTPOKHM maHHBIX: LI, cMm. m. 3.4), xoTopas
yKa3bIBaeT Ha KOHKpeTHYI0 cTpoky LINK 3arosyoBka aiina.

Unentndrkanyusa CHoyTHHUKA, COOTBETCTBYIOIIAs O0O3HAYECHHUIO
SKCIUTyaTallMOHHOW OpraHu3alluy CITyTHUKOBOM CBA3H.

HomuHanpHas mmpoTa CIryTHHKA ¢ 3aMeHoi D Ha W (3amam) nuiu
E (BocTOK).

HuddepenmmanpHas 3amepxka perpaHcisaTopa (Hc) (0T MeCTHOM
CTaHIIMU IO OTJAIIEHHOW CTaHIIMU MHUHYC OT OTAAJIEHHON CTaHIIHH
JI0 MECTHOM CTaHIMH.

HomunanpHas dacrota mepenaum crytHuka (MI'm). Orta wacrora
COOTBETCTBYET YaCTOTE MTpHUEMa MECTHOM 3eMHOM CTaHITUH.

HomunanpHas wactora mpuema cmyTtHuka (MI'm). Dta dwacrora
COOTBETCTBYET YaCTOTE NepeJaul MECTHON 36MHOU CTaHIUU.

[[luprHa TMOJOCHI YACTOT PETPAHCIATOpa, MpeaocTaBiseMas
AKCIUTyaTallMOHHOW opraHu3aliuei ClyTHUKOBOM CBSI3U.

JlBe CTpOKM ONUCHIBAIOT OJIHY JIMHUIO, HO MOXET UCIoib30BaThcsi cTosibko map LINK, ckonbko

rotpedyeTcs.
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CAL Crpoku CAL copepxar Tl KanuOpOBKH, H3MEHEHHYIO FOIUAHCKYIO JaTy W COBOKYIHYIO
CTaHJapTHYIO MOTPEITHOCTh U3MEPEHHS IPH KaINOPOBKE:

CCC Unentndukanms kaanOpoOBKY, coAeprKaIascs B KaXKIOW CTPOKE MaHHBIX
(3aromoBok ctpokm nmaHHBIX: CI, cm. m. 3.4), xKoTOpas yKa3bIBacT Ha
KOHKpeTHYI0 cTpoky CAL B 3arosioBke Qaiina.

TYPE Tun wMeToma, WCHOJB3YEMOIO JUJIA OINpENCIEHHOW JIMHUM  CBA3H,
XapaKTEepU3yeMbIi OJHUM U3 KIIOYEBBIX CJIOB, OIKMCAaHHBIX B 1. 9
[Ipunoxxenus 1.

MID M3menenHas 10HaHCKas aTa KaTHOPOBKH.

EST.UNCERT. CoBokymnHas cTaHOapTHAasi HOIPEIIHOCTh U3MEPEHUs IIPH KaTnOpOBKe.

KanubpoBka omucheiBaeTcs OJHOM CTPOKOH, HO MOXKET HCIOJIB30BaThcs CTONBKO CTpok CAL, ckoibko
notpedyeTcs.

LOC-MON YES (JJA) wiin NO (HET) crnenyer ucnoiap30BaTh B 3aBUCUMOCTH OT JOCTYITHOCTH CHCTEMBI
KOHTPOJIS 3aJIEPKKU MECTHOM 36MHOM CTaHIIMU.

MODEM Tun u cepuitHBIA HOMEpP HCHOIB3yeMoro moaema. O00 BCeX MOJEMax, HCIOIb3YEMBIX B
nepuoj aeiicTeus Qaiina, T0HKHO OBITH COOOLICHO.

COMMENTS Ctpokn KOMMEHTapHeB — B IPOU3BOJIEHOM TEKCTOBOM ¢opmare. J[aHHas cTpoka MOXKET
OBITh KCIIOJIb30BaHA JJIsi COOOIICHUS YHMIIOBBIX ckopocTedl komoB PRN u mapamerpos
(GUIBTPOB HA Tpacce pacmnpocTpanenus curHana TX.

MoO’KET UCIIOJIB30BaTHCS CTOILKO CTPOK U CTOJ'I6LIOB, CKOJIBKO HOTp66y6TC$I.

ITocnenHsst cTpoka 3arojioBKa (haiiiia COMEPIKUT 3BE3I0UKY TOJBKO B cTONOIE 1.

34 CTpoxa 1aHHBIX
B oTHOMmIEHNHN hopmaTa CTpOKU JaHHBIX cM. ipuMep 1 B 1. 4 [Ipumoxkenus 2.

EARTH-STAT O6o3nauenne mectHor (LOC) u otmamenHoit (REM) 3eMHBIX CTaHIMA, ONpeAcIseMoe
COOTBETCTBYIOIIMM  aKPOHMMOM  JlabopaTopuu (0  4YeTBIpeX  CHMBOJIOB) W
WACHTH(QHUKALMOHHBIM HOMEpPOM cTaHuuu (aBe wudpsl), Hanpumep TUGOL. Dto mome
BBIPOBHEHO 110 TIPAaBOMY Pa3psiay.

LI Wnentudukanms JTUHUM — 3TO yKa3aTellb 3arojioBka (aiia, KOTOPBIH MpPeaoCTaBisieT
“H(OPMAITUIO 0 KOHKPETHOM CITy THUKOBOM JTMHHH.

[IpucBoenue waeHTUGUKAIMNA JHHUN TOHKHO KOOPAMHUPOBATHCS HA MEXITyHAPOIHOM
ocHoBe, HanpuMmep Paboueii rpynmoit CCTF mo aByxXcTOopoHHEH mepenade depe3 CITyTHHK
CUI'HAJIOB BpEMCHHU U 4aCTOTHI.

MIJD STTIME HowmwunanbHast nmata Hadvajga (M3MEHEHHas IOJMAHCKas Jara W Bpems (4Yac, MUHYTA,
cekyHna), mpusszaraaas k UTC.

NTL HomunanpsHasi(pie) AnuTenbHOCTH(H) Tpeka (¢) (HOMUHAIBHOE BpeMsl MOCiIeHel BRIOOPKU
MUHYC HOMHHAJIEHOE BpPEMSI IEPBOI BEIOOPKN).

™ PesynpTar (c) KBagpaTHYHOH almpOKCHMAIMK MO JaHHBIM OJHOTO TPeKa, pacCUUTaHHBIM
Ha MOMEHT HOMUHAJIBHOM JaThl Hadaja IUIIOC IOJIOBHHA AJIMTENBHOCTH HOMHHAIBHOIO
TpeKa, OKpyriaeHHoi 10 cekyHn (cootBercTBYeT TW(k) 13 1. 9.2 IIpunoxenus 1).

B ciayuae S =5, S = 6 cronben, o3arnaBneHusiit "TW", conepxxut 3Hauenus TW(1,2).

DRMS CpenHekBaapaTHIeCKoe 3HAYCHUE OCTATKOB MPH KBAAPATHIHON aIrIPOKCUMAITHH (HC).
SMP KonmuecTBo BEIOOPOK, MCIIONB30BaHHBIX B KBAAPATHYHON alllPOKCUMAIIHH.
ATL JelicTBUTENbHAS AIUTENBHOCT TpeKa (¢) (HOMUHaNbHAA JaTa MocieHeld BBIOOPKH MUHYC

HOMUWHaJIbHAS J1aTa MePBOU BEIOOPKH).

REFDELAY 3anepxka stanona o cpaBHeHuto ¢ UTC(LAB) (c), mosicaennas B 1. 4 Ipmioxenus 1.
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B cnywae S=6 cronben, o3armaBneHHerii "REFDELAY", comepxuT 3Ha4eHUs
REFDELAY(1,2) =: REFDELAY(1) - REFDELAY(2).

RSIG Cranpapthas norpemHocts u3mepenuss REFDELAY (He).
CI Unentudukanys kannOpOBKH SBISETCS yKa3aTeJIeM 3arojioBka Qaiina.
S ITepexiogarens (0", "1", "2", "5", "6" umu "9").
CALR Pe3ynbrat kanubpoBkH (HC).
B cayuae S =1, 5 u 6 cronben, o3arnmaBnennsiii "CALR", conepxkutr CALR(1,2).
ESDVAR Kontponmupyemsie m3menenns nudpepeHmaisHoM 3aaepKKA 36MHON CTAaHITUH (HC).
B cnyuae S = 6 cronGer ¢ 3aronoBkom "ESDVAR" conepxur 3nauenuss ESDVAR(1,2) =
ESDVAR(1) - ESDVAR(2).
ESIG CrannaptHas norpemHocts u3MepeHust ESDVAR (uc).
TMP Hapysxnas temneparypa (°C) Ha cooOIaromeil cTaHIHu.
HUM Hapyxnast oTHOCHTENBHAS BIAXHOCTH (%) Ha COOOIIAIOIIEH CTaHIIHH.
PRES AtmocdepHoe naienue (hPa) Ha cooOmaromeit cTanum.
B cmydae cooOmeHns oObEOMHEHHBIX IAaHHBIX MPH S = 6 MOCIEOHHE TPU CTONIOLA JOJDKHBI OBITh

3amoJHeHE! "9" c.

4 IIpumepsl

[Ipumeps! cogepkat peanbHble U GUKTHBHBIC JaHHBIE:
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pumep 1: CTpoka JaHHBIX AJ COOOLIEHNUS OTAEIbHBIX JAHHBIX, KBAJIPATHYHAS allIPOKCUMAIIUsI

1234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

* EARTH-STAT LI MJD STTIME NTL W DRMS SMP ATL REFDELAY RSIG CI S CALR ESDVAR ESIG TMP HUM PRES
* LOC REM hhmmss s s ns s s ns ns ns ns degC % mbar

LLLLnn LLLLnn LL MMMMM hhmmss nnn +n.nnNnnnonnnnn N.NNn nnn nnn o +n.nnonnnnnnnnnn n.nnn CCC 1 +nnnn.nnn +NNnNn.nnn n.nnn +nn nnn nnnn

IIpumepni 2 u 3: BrioopouHbie (hailabl JaHHBIX, MoJy4YeHHbIe 0T cTaHuuu B EBpomne (2) u B Coenunennbix LlITaTax Amepuku (3)

2: ®aiin TWSTFT PTB, MID 54710, 2008-09-01

* TWPTB54.710

* FORMAT 01

* LAB PTB

* REV DATE 2008-08-28

* ES PTB04 LA: N 52 17 49.787 LO: E 10 27 37.966 HT: 143.41 m

* REF-FRAME WGS84

* LINK 10 SAT: INTELSAT 3R NLO: E 317 00 00.000 XPNDR: 0.000 ns
* SAT-NTX: 12574.2500 MHz SAT-NRX: 14072.2500 MHz

* LINK 11 SAT: INTELSAT 3R NLO: E 317 00 00.000 XPNDR: 999999999 ns
* SAT-NTX: 12627.0500 MHz SAT-NRX: 14330.7500 MHz

* CAL 113 TYPE: CIRCULAR T MJD: 54525 EST. UNCERT.: 5.200 ns

* CAL 114 TYPE: CAL 083 BRIDGED MJD: 54502 EST. UNCERT.: 2.000 ns

* CAL 115 TYPE: CAL 103 BRIDGED MJD: 54502 EST. UNCERT.: 1.300 ns

* CAL 116 TYPE: CAL 096 BRIDGED MJD: 54502 EST. UNCERT.: 1.100 ns

* CAL 117 TYPE: CAL 109 BRIDGED MJD: 54502 EST. UNCERT.: 1.100 ns

* CAL 118 TYPE: CIRCULAR T MJD: 54502 EST. UNCERT.: 5.000 ns

* CAL 119 TYPE: CAL 106 BRIDGED MJD: 54502 EST. UNCERT.: 1.200 ns

* CAL 120 TYPE: CAL 107 BRIDGED MJD: 54502 EST. UNCERT.: 1.200 ns

* LOC-MON NO

* MODEM SATRE 037



* COMMENTS

*

* EARTH-STAT LI MJD STTIME NTL TW

* LOC REM hhmmss s s
PTB04 PTB04 10 54710 000700 119 0.268701755755
PTB04 ITO2 10 54710 001300 119 0.266832337354
PTB04 ROAO1 10 54710 001600 119 0.262320415926
PTB04 OP01 10 54710 001900 119 0.266437968645
PTB04 NPLO1l 10 54710 002200 119 0.266586507349
PTB04 CHO1l 10 54710 003700 119 0.267009789103
PTB04 IPQO1 10 54710 004000 119 0.262213386716
PTB04 AOS01 10 54710 004300 119 0.270015381981
PTB04 USNOO1l 11 54710 004600 119 0.262319009268
PTB04 NISTO1l 11 54710 004900 119 0.268893360924

3: ®aiin TWSTFT NIST, MJD 54710 (2008-09-01)

* TWNIST54.710

* FORMAT 01

* LAB NIST

* REV DATE 2008-08-22

* ES NISTO1 LA: N 39 59 45.000 LO: W 105 15 46.000

* REF-FRAME WGS84

* LINK 11 SAT: INTELSAT 3R

* SAT-NTX: 12030.7500 MHz SAT-NRX:

* CAL 113 TYPE: CIRCULAR T MJD: 54525

* CAL 322 TYPE: TRIANGLE CLOSURE MJD: 54584

* CAL 324 TYPE: TRIANGLE CLOSURE MJD: 54584

* CAL 326 TYPE: TRIANGLE CLOSURE MJD: 54584

* CAL 328 TYPE: TRIANGLE CLOSURE MJD: 54584

* CAL 329 TYPE: TRIANGLE CLOSURE MJD: 54584

* CAL 330 TYPE: TRIANGLE CLOSURE MJD: 54584

* CAL 331 TYPE: TRIANGLE CLOSURE MJD: 54584

* LOC-MON NO

* MODEM SATRE, S/N 78

*

* EARTH-STAT LI MJD STTIME NTL TW
LOC REM hhmmss s s

NIST01l IPQO1 11 54710 001900 119 +0.267703968380

NIST01 A0S0l 11 54710 002200 119 +0.270196963882

NISTO1l CHO1l 11 54710 002800 119 +0.267193679499

NISTO1 OP01 11 54710 003700 119 +0.266627169522

NISTO01l VSLO1l 11 54710 004300 119 +0.267708090797

NIST01 PTB04 11 54710 004900 119 +0.268895559344

NISTO1l ITO2 11 54710 005200 119 +0.267025340834

D

(ol elNeNeoNeNeNeoNeNoNe)

RMS
ns

.375
.607
.448
.376
.693
.375
.529
.415
.224
.225

Pexk. MCJ-R TF. 1153-3

SMP

120
120
120
120
120
120
120
120
120
120

NLO: E 317 00 00.000

EST.
EST.
EST.
EST.
EST.
EST.
EST.
EST.

D

O O O O O oo

RMS
ns

.141
.422
.182
.105
.227
.140
.233

SMP

120
120
120
120
120
120
120

ATL

119
119
119
119
119
119
119
119
119
119

HT:

O OO OO0 O0O O oo

REFDELAY
S

.000001981575
.000001981520
.000001981613
.000001981576
.000001981630
.000001981722
.000001981839
.000001981716
.000001981668
.000001981639

+1640.00 m

XPNDR:

14375.0500 MHz

UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :

ATL

119
119
119
119
119
119
119

9

a0 OYOY OOy Oy Ul

+0.
+0.
+0.
+0.
+0.
+0.
+0.

99999999 ns

.200
.000
.000
.000
.000
.000
.000
.000

ns
ns
ns
ns
ns
ns
ns
ns

REFDELAY
S
000000860500
000000860500
000000860500
000000860500
000000860500
000000860500
000000860500

RSIG
ns
.009
.010
.016
.014
.014
.018
.012
.012
.009
.013

O OO O O0OO0OO0OOoOOoO o

RSIG
ns

99999
99999
99999
99999
99999
99999
99999

CI

999
116
118
115
999
117
999
999
114
113

CI

999
322
324
328
331
113
326

PP OVOUR VR R REL

PR R RP RO

CALR ESDVAR
ns ns
999999999 999999999

316.100 -0.180
288.400 -0.180
7316 .500 -0.180
999999999 -0.180
204.550 -0.180
999999999 -0.180
999999999 -0.180
-218.800 -0.180
30.100 -0.180
CALR ESDVAR

ns ns
999999999 224.040
154.480 224.040
176.060 224.040
7287.687 224.040
273.323 224.040
-30.100 224.040
285.833 224.040

ESIG TMP HUM
ns degC %
99999 18 61
0.100 18 61
0.100 17 62
0.100 17 62
0.100 17 62
0.100 17 64
0.100 17 64
0.100 17 64
0.100 17 65
0.100 17 65
ESIG TMP HUM
ns degC %
0.200 24 44
99999 24 44
99999 24 44
99999 24 44
99999 24 44
99999 24 44
99999 24 44

PRES
mbar
1002
1002
1002
1002
1002
1001
1001
1001
1002
1002

PRES
mbar
827
827
827
827
827
827
827

21



22

NISTO1
NISTO1
NISTO1
NISTO1
NISTO1
NISTO1
NISTO1
NISTO1
NISTO1

ROAO1
IPQO1
AOSO01
CHO1
OP01
VSLO1
PTB04
ITO2
ROAO1

11
11
11
11
11
11
11
11
11

IIpumeps1 4 u 5:

N

54710
54710
54710
54710
54710
54710
54710
54710
54710

005500
021900
022200
022800
023700
024300
024900
025200
025500

119
119
119
119
119
119
119
119
119

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

262513121858
267722017937
270215057832
267211280933
266644173922
267724824316
268912075975
267041591354
262528556357

[elelNelNeNeNeoNeNoNeol

.184
.092
.294
.226
.104
.260
.209
.246
.110

Pex. MCJ-R TF. 1153-3

120
120
120
120
120
120
120
120
120

119
119
119
119
119
119
119
119
119

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

000000860500
000000860500
000000860500
000000860500
000000860500
000000860500
000000860500
000000860500
000000860500

99999
99999
99999
99999
99999
99999
99999
99999
99999

999
999
322
324
328
331
113
326
999

OR R RRPERLRP OO

999999999
999999999
154.480
176.060
7287.687
273.323
-30.100
285.833
999999999

224.
224.
224.
224.
224
224.
224.
224.
224.

040
040
040
040

.040

040
040
040
040

0.200
0.200
99999
99999
99999
99999
99999
99999
0.200

24
21
21
21
21
21
21
21
21

44
61
61
61
61
61
61
61
61

Bui6opounbie ¢aiiabl JaHHBIX HA 0CHOBE NPUMEPOB 2 U 3, B KOTOPBIX CO00IIAI0TCsl 00beAHHEeHHbIe JaHHbIe (S=5u S = 6)

* twptb54.710

* FORMAT 01

* LAB PTB

* REV DATE 2008-08-28

* ES PTB04 LA: N 52 17 49.787

* REF-FRAME WGS84

* LINK 10 SAT: INTELSAT 3R

* SAT-NTX: 12574.2500 MHz

* LINK 11 SAT: INTELSAT 3R

* SAT-NTX: 12627.0500 MHz

* CAL 113 TYPE: CIRCULAR T

* CAL 114 TYPE: CAL 083 BRIDGED

* CAL 115 TYPE: CAL 103 BRIDGED

* CAL 116 TYPE: CAL 096 BRIDGED

* CAL 117 TYPE: CAL 109 BRIDGED

* CAL 118 TYPE: CIRCULAR T

* CAL 119 TYPE: CAL 106 BRIDGED

* CAL 120 TYPE: CAL 107 BRIDGED

* LOC-MON NO

* MODEM SATRE 037

* COMMENTS

*

* EARTH-STAT LI MJD STTIME NTL

* LOC REM hhmmss s
PTB04 PTB04 10 54710 000700 119 O.
PTB04 NISTO1l 11 54710 004900 119 -0.
PTB04 NISTO1l 11 54710 024900 119 -0.

LO:

NLO: E 317 00 00.000
14072.2500 MHz
NLO: E 317 00 00.000
14330.7500 MHz
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :

SAT-NRX:

E

10 27 37.966

SAT-NRX:

MJD: 54525
MJD: 54502
MJD: 54502
MJD: 54502
MJD: 54502
MJD: 54502
MJD: 54502
MJD: 54502

W

S

EST.
EST.
EST.
EST.
EST.
EST.
EST.
EST.

D

: Usmenennsiii ¢patin TWSTFT PTB, MJD 54710, 2008-09-014

RMS

ns
268701755755 0.375
000001099210 0.265
000002198420 0.265

120
120
120

HT:

SMP ATL

S
119
119
119

143.41 m

XPNDR:

XPNDR:

0.000001981575 0.
0.000001981639 0.
0.000001122251 0.

+

PR UORPRDO

0.

9999.

.200
.000
.300
.100
.100
.000
.200
.200

000 ns

999 ns

ns
ns
ns
ns
ns
ns
ns
ns

REFDELAY

S

RSIG CI
ns

009 999
013 113
010 113

[0

CALR
ns
999999999
30.100
30.100

ESDVAR

ns

-0.180 0.
-0.180 0.
-224.220 0.

ESIG TMP
ns degC

100
100
100

18
17
16

HUM

)
o

61
65
72

827
828
828
828
828
828
828
828
828

PRES
mbar
1002
1002
1000



5

* TWNIST54.7
* FORMAT

* LAB

* REV DATE

* ES NISTO1
* REF-FRAME
* LINK 11
*

* CAL 113
* CAL 322
* CAL 324
* CAL 326
* CAL 328
* CAL 329
* CAL 330
* CAL 331
* L,0C-MON

* MODEM

*

* EARTH-STAT
* 1,0C REM

NISTO1

10

01

NIST

2008-08-22

LA: N 39 59 45.000

WGS84

SAT: INTELSAT 3R
SAT-NTX: 12030.7500 MHz
TYPE: CIRCULAR T

TYPE: TRIANGLE CLOSURE
TYPE: TRIANGLE CLOSURE
TYPE: TRIANGLE CLOSURE
TYPE: TRIANGLE CLOSURE
TYPE: TRIANGLE CLOSURE
TYPE: TRIANGLE CLOSURE
TYPE: TRIANGLE CLOSURE
NO

SATRE, S/N 78

LI MJD STTIME NTL
hhmmss s

LO: W 105 15 46.000

NLO: E 317 00 00.000
14375.0500 MHz

SAT-NRX:

MJD: 54525
MJD: 54584
MJD: 54584
MJD: 54584
MJD: 54584
MJD: 54584
MJD: 54584
MJD: 54584

W

S

: U3menennsiit gaiin TWSTFT NIST, MJD 54710 (2008-09-01)

EST.
EST.
EST.
EST.
EST.
EST.
EST.
EST.

DRMS SMP ATL

ns

Pexk. MCJ-R TF. 1153-3

HT:

XPNDR :

UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :
UNCERT. :

S

+1640.00 m

a0 OYOYOY Oy Oy Ul

.200
.000
.000
.000
.000
.000
.000
.000

REFDELAY

999999999 ns

ns
ns
ns
ns
ns
ns
ns
ns

CI

S

PTB04 11 54710 004900 119 +0.000001099210 0.140 120 119 +0.000000860500 99999 113 5

CALR
ns

-30.100

ESDVAR
ns

ESIG TMP HUM PRES

ns degC

224.040 99999 24

)
<

44

mbar
827

23
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