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1 O0mme cBenenns

1.1 HacTosimas MeToOMKa  IIOBEPKH

pacnpocTpassercs

Ha

anmaparypy I

BBICOKOTOYHOTrO cpaBHeHus mikan Bpemeny GTRS51 (manee — anmaparypa, GTRS51), uzrorosiennyo
¢dupmoit «MESIT asd, s r. 0.», Hemckas Pecniybmuxa, 3aB. NeNe 2006001, 2006002, 2006003,
2006004, 2006005, 2006006, 2006007, 2006008, 2006009, 2006010, 1 ycTaHaBIHBAET MOPSIOK H
00BeM €€ IEPBUYHOHN M NEPHOIMHYECKOH IIOBEPOK.

1.2 MuTepran Mexxay moBepKaMHu — 1

2 Onepanuy NOBEPKH

rof.

2.1 Tlpm moBepKe amnmapaTyphl BRIIOTHUTE paboThl B 00beMe, yKa3aHHOM B TabmuIe 1.

Tabnuua 1
IIpoBenenue onepanuy Npu
Homep —
HanmeHnoBanue onepaiyun S HE%BBI;I;? e i
METOIHKH PHOIMYECKOH
HOBEPKH (mocne IIOBEpKE
PEMOHTA)
1 Buenrauii ocMoOTp 8.1 na na
2 OnpoboBanue 8.2 na Ia
3 Ompenenesue cpeHEr0 KBaapaTHYECKOTO
OTKJIOHEHHS (CKO) cyqaifHoi
COCTaBIISIOIIEH HHCTPYMEHTAIBHOH
HOTPEITHOCTH U3MEPEHHH IICEBI0IATBHOCTH 8.3 Ja Ja
hi(s) HaBUTAIIHOHHOTO KOCMHYECKOTO
anmapaTa KOCMHYECKON HaBWTaIlMOHHOH
cuctemsl (KHC) I'JTTOHACC
4 Onpenenenue CHCTEMATHYECKOH
COCTAaBIISAIONIEH MHCTPYMEHTaIbHOM
TIOTPEITHOCTH M3MEPEHHH TICEBIOAANIBHOCTH 83 Ia na
bi(s) HaBUTAIMOHHBIX KOCMHYECKHX
anmapato KHC I'TTOHACC

2.2 Ilpu moIyYeHHH OTPHIATEIbHBIX PE3yJITaTOB IPH BBINONHEHUH T000H U3 OIepalyi,
yKa3aHHBIX B Tabmmie 1, moBepka mpexpamniaeTcs U anmnapaTrypa OpakyeTcs.
2.3 He pomyckaeTcs TpOBEIEHHE TNOBEPKH OTEIBHBIX H3MECPHUTEIBHBIX KaHaJIOB HIIA

OTACIBHBIX aBTOHOMHBIX OJOKOB MM MEHBIEro Yyucla HU3MEPACMEBIX BEIHYHMH HIIH Ha MEHBIICM

YHCJIC noaauana3oHoB HSMCPGHHﬁ.

3 Cpeacrsa noBepkH

3.1Ilpu mpoBeneHHM TIOBEPKH HCIONB30BATh 3TANOHBI

IIpeJCcTaRICHHEIe B Tabuuie 2.

H CpeiCcTBa H3MEpEHUH,
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Tabmuna 2
Ne mynkTOB HamMeHOBaHME 3TAJIOHOB U CPEACTB U3MEPEHHI; HOMED JI0KYMEHTA,
METOIUKH PETIIaMEHTHPYIONIETO TEXHHIECKHE TPeOOBAHMS K 3TAJIOHAM H CPEe/ICTBAM
IIOBEPKH U3MEpPEHUIt; pa3psiJl 10 rocyJapCTBEHHOM MOBEPOYHOI cxeMe U (MJIH) OCHOBHBIE
METPOJIOTHYECKHE XapaKTEPHCTHKHU STAJJOHOB M CPEJICTB H3MepeHuiH
8.3 locynapcTBeHHBI pabouWii 3TaJOH €OMHUI] KOOPAHMHAT MECTOIIOJIONKEHHS
1 paspsima per. Ne 3.1.Z7ZT.0168.2015, nmoBepuTenbHas TpaHHUIA IOTPEIIHOCTH
(P = 0,67) Bocnpou3sBesieHus Oe33alpoCHON HaNbHOCTH IO (a3e JaT-HOMEPHOTO
koga 0,05 M
BcenoMorarensHoe 06opy1oBaHHe
8.3 Cranzapt yacToThl B BpeMeHH Bojpopomubii U1-1007, cpennee xkBampaTHdYecKoe
OTHOCHTENFHOE IBYXBHIOOPOYHOE OTKJIOHEHHE YAaCTOTHI BHEIXOJHOIO CHIHaja Ha
HHTCpBA/e BPEMEHH u3Mepenuit (f) t = 1 ¢ He Bonee 5:10", t = 10 ¢ ne Gonee
2-10°

3.2 JlonmyckaeTcss HCHONB30OBAHME JPYTUX OJTATOHOB M  CPENCTB H3MEpeHHd ¢
METPOJIOTHYECKAMH XapaKTePUCTHKaMK, 00eCHeUUBAIONMMH ONpEeICHHEe METPOIOTHUECKHX
XapakTEPUCTHK IIOBEPSAEMOi annaparyps! ¢ TpedyeMoi TOYHOCTHIO.

3.3 IIpuMeHseMBIe CpEeICTBA H3MEPEHMH JIOKHEI OBITh YTBEPXKAEHHOTO THIIA, HCIIPABHEL H
UMEThH JCHCTBYIONHE CBUACTENRCTBA O IOBEPKE, STAJIOHBI JIOJIKHBI OBITH aTTECTOBAHBL.

4 TpeboBannus K KBaJu(pHKaNHN NOBEPHTeICH

4.1 K mpoBeNeHMIO TIOBEPKH AaIliapaTypsl JONYCKaeTCss HHIKEHEPHO-TEXHUYECKHUiT
IepCOHANI CO CPEJHUM MJIM BBICIIMM TEXHHYECKMM O0OOpa3OBaHMEM, O3HAKOMIIEHHBIA C
pPYKOBOACTBOM IO 3Kciutyatanuu (PD) W noxkymeHTaimedl o IoOBepKe, HMEIOIIMH MpaBo Ha
NOBEPKY (aTTeCTOBaHHBIMH B Ka4ECTBE IIOBEPUTENEH).

5 TpeboBanus 6e30macHOCTH

5.1 Tlpx mpoBejleHHH MOBEPKH JOKHB!I OBITH cOOMIONEHB! TpeOoBaHUsA O€30IaCHOCTH B
coorBercTBuu ¢ 'OCT 12.3.019-80.

5.2 Tlpu npoBeNEeHAM NOBEPKH HEOOXOOMMO IPHHATH MEPHI 3allUTHI OT CTATHYECKOIO
HaNpsKeHMs!, UCIIONIF30BAaTh AaHTACTATHYECKHE 3a3eMJIEHHBIE OpacieTsl M 3a3eMIIEHHYIO OCHACTKY.
3anpeiaeTcs IPOBEIEHHE HW3MEPEHWH IPH OTCYTCTBHH MM HEUCIPABHOCTH AHTHCTATHYECCKHX
3AIUTHBIX YCTPOMUCTB.

6 YcaoBus moBepkH

[Toepka mpoBoaMTCH B pabO4YMX YCIOBHAX BKCILIyaTallud IOBEPSEMOM anmaparypbl
HCIIOJIE3YEMBIX CPEJICTB MOBEPKH.

7 TloaroToBKa K noBepkKe

7.1 Ilepeny ~ TpOBENCHHEM INOBEPKH  HeoOX0IUMO BBIIOIHHUTL  CIIEAYIOIIHE
NOJITOTOBUTENBHEBIC PabOTHL:

- BLIMOJIHUTE OTIEpAllHH, OTOBOPEHHBIE B JOKYMEHTAIlMM H3TOTOBHUTENA HA MOBEPSACMBIH
ammapaTypy 1o IIOArOTOBKe e€ K paboTe;

- BRINIOJIHUTE OIEpAIliH, OTOBOPEHHBIE B PO Ha IpHMEHSEMBIE CPEJICTBA TTOBEPKH IO HX
MOJITOTOBKE K U3MEPEHHSAM;

- OCYIIECTBHUTE IPOIrPeB NPHOOPOB JUIA YCTAaHOBICHAS HX Pabo9nX peXKUMOB.



8 IlpoBenenue NoBepKH

8.1 Breniuwmii ocMoTp

8.1.1 Ilpu BHEIIHEM OCMOTPE IIPOBEPUTE:

- OTCYTCTBHME MEXAHMUYECKHX MOBPEKICHHHN 1 oClIabIeHHe 3JIEMEHTOB, YeTKOCTh (hHKCAUH
HX TIOJIOKEHHU,

- YTKOCTh O00O03HAYEHHWH, YHCTOTY M MCIPABHOCTh Pa3bEMOB M THE3J, HauU4ue H
LIEJIOCTHOCTH IeyaTeil i MmIoMo;

- HaJIMYHe MAapKAPOBKH COTJIACHO TpeOOBaHMSIM SKCIUTyaTallAOHHON JOKYMEHTAIIUH.

8.1.2 PesynpTarhl NOBEPKH CYMTATH IIOJIOKHUTEIBHBIMHM, €CJIH BBIIOJHAIOTCS BCE
nepequciIeHHsle TpeboBanud. B IpoTHBHOM ciydae anmapaTypa OpakyeTcs W OTHpaBIIAeTCs B
PEMOHT.

8.2 Ompoboranue

8.2.1 PacnonmoxxuTe aHTEHHY H3 COCTaBa anmaparypsl Ha OTKpPHITOH MJIOIIAfKE.
[TpucoeUHUTL AHTCHHY K IPUEMHO-HU3MEPHUTEIHLHOMY YCTpPOHCTBY M3 COCTaBa ammaparypsl ¢
TIOMOILBIO AHTEHHOTO Kabes.

8.2.2 Tlojats Ha BXO/bI NPHEMHO-U3MEPHTENBHOIO YCTPONCTBA U3 COCTaBa almapaTypsl
CHHYCOMIANBHEIA curHan yactoroit 10 MI'm u mMnynscHBIA cursan vactoroit 1 I'n ot cranpapra
YacTOTEl W BpeMeHH. [lomkmounTs K TIPHEMHO-M3MEPHUTENBHOMY YCTPOMCTBY M3 COCTaBa
anrapaTypbl MOHHTOp, KJIAaBHATypy ¥ KOMIBIOTEpHYIO MBIIL. llomaTh nHTaHWe, BKIIOYUTH
anmaparypy IIyTeM HaXaTus COOTBETCTBYIONIEH KHONKHM Ha JHUIEBOH @aHeIM IpUEMHO-
H3MEPHUTEIBHOTO YCTPOMCTBA M JIOXKATHCS YCTAaHOBJIEHHUS paboyero pexuma paboTsl.

8.2.3 3arpy3ute oOmiee nporpaMmHoe oOecreyeHHe annaparypsl M 110 HCTEYCHHH
BpPEMEHH IIpOTpeBa ammaparypsl HaOmonath B okHe «Homepage» mHbOpManuio 1o BPEMEHH B
mxane BpemeEn UTC (mome «Last Status Update»), mo coctossuio (mozne «State» I0IKHO OBITH
«Measurement»), 1O KONWYECTBY BHIMMBIX HABHTAIIMOHHBIX KocMuueckux anmaparoe KHC
I'JIOHACC, GPS u Galileo (mone «Satellites»), no onopasM curaanam (mone «Ext.Ref.» nomxso
ob1Th «1 PPS: Connected», «10 MHz: Connected»), no quarsoctuke (mone «Diagnostics» JOKHO
o61TE «No alert detected»).

8.2.4 [Ilposeputs HOMep BepcuH (UAEHTHGUKAIMOHHBIM HOMEpP) IIPOrPaMMHOIO
obecneuenns (I10). Homepa Bepcuii IO moIDKHBI COOTBETCTBOBATE TpeOOBAHHAM, YKa3aHHBIM B
tabnune 3.

Tabmuma 3
HnenTudukalaoHHble JaHHEIC 3HaueHue
(mpisiaru) O6mmee 1O I1O HaBUTAITMOHHOTO MOIYJIS
é(l)lilig‘H@HKaHHOHHLIﬁ HOMep];elPIgm He mike 1.9.5 ne Huxe 3.7.9

8.2.5 PesynpTaThl TOBEPKH CYHTATh MOJIOKHTENBHBIMH, €CIH IO pe3ynbTaram
onpoboBanKs BHITOMHMIOTCS TpeGoBanus m. 8.2.4 W anmaparypa obeclieuHBaeT IIPHEM OIOPHBIX
curganos yactoTel 10 MI'm u Bpemenu 1 PPS u mposenenue mamepenmii mo curHaiam KHC
I'JIOHACC, GPS u Galileo. B mporuBHOM ciiyyae ammaparypa OpakyeTcs H OTIpaBiIdeTCs B
PEMOHT, THOO0 IS IPOBEACHNS HACTPOHKH.

8.3 Ompenenenne CHCTEMATHYECKOM COCTABIAIOMIEH HHCTPYMEHTAIIBHOM IIOTPEHIHOCTH
W3MepEHHH TICEBIOAANBHOCTH A0 HaBUTAIMOHHEIX KocMmmueckux ammapatos KHC T'JIOHACC u
CKO cinyyaifHO! COCTABJISIONMEH WHCTPYMECHTAIBHOH MOIrPENIHOCTH M3MEPEHHH NCEBAOAAIBHOCTA
710 HaBHUTanuoHHoro kocmuueckoro annapara KHC T'JIOHACC

8.3.1 CobpaTh cxeMy H3MEPEHHH B COOTBETCTBHHM C DHCYHKOM 1 (momyckaercs



-

HCIIOJIE30BATh CHTHAIEI C BEIXOZIOB YCHIIHTEINEH — pacnpeaenuTeneil (MMIyIsCHOTO M YaCTOTHOTO),
Ha BXO/JIbI KOTOPHIX NoAaHb! curaainsl Y1-1007).

HEKA
1. YK .
g‘g_ (Xaxa, Yaka.Zaka)

<R

N MOY.J1b AaHTEeHHBIH
MOAyIE aH!THEHHLIH NpEeMHHKA H3 cocTasa PJ
e 1-ro paspsajga
(Xl ,Yl ,ZI) (X2 :YE :ZZ)
ammaparypa OpHEeMHHK H3 cocTaBa PO
1-ro pa3paga
N

CUYB 41-1007

Pucynok 1 — Cxema npoBeieHHS H3MEPEHHH IIPH IPOBEPKE METPOJIOTHYECKHUX XAPAKTEPUCTHK

8.3.2 Hactpouts anmapaTypy Ha 3alHuCh H3MEpPEHHH TEKyIIMX HaBHUrallMOHHBIX
napameTpoB 1o cursainaM npuHuMaemsix HKA: uarepsan usmepenu#t 30 ¢, uHTEpBan HabmoAeHH
1 cyrxku (00:00:00 — 23:59:30). IlpoBecTH OJHOBpEMEHHBICE H3MEPEHHA aNIaparypod M
IPHUEMHHMKOM M3 cocTara pabodero stajioHa 1 pa3psja B TeueHHE HE MeHee 1 CyTOK.

ITo pe3ynpTaram H3MepeHUH MONYyYuTh cyTouHsble (aiinsl B hopmare RINEX anmapaTypsl
¥ TIpUEMHMKa W3 cocTaBa pabodero staimoHa | paspsna, cojepikaniue pe3yIbTaThl H3MEepeHHil
IICEBIOAATBHOCTH IO CHrHasaMm ¢ OTKphIThiM foctynoMm (OF — open frequency) HKA cuctemsr
I'JIOHACC (L1, L2).

8.3.3 OmnpenemdTp pa3sHOCTH ICEBIONATBHOCTEH, H3MEPEHHBIX  OJHOBPEMEHHO
anmaparypoit ¥ NpPUEMHHMKOM M3 cocTaBa pabodero 3TanoHa | paspsja 110 CHIHalaM CHCTEMEI
I'JIOHACC, o dopmyae (1):

AS(GTRs1-p3)(1,K) = Sers1(1.k) — Spa(i,k) — AR(1,k) - AT, (1)

rae  Sgrrs) — 3HAYEHHE IICEBJOJANLHOCTH IOBEPAEMOM anmapaTyphl, H3MEPEHHOE II0 KOIy
HABUTAIIMOHHOTO CUTHAJIA;

Sps — 3HAYEHHME MICEBIOJATLHOCTH IPUEMHHKA U3 cocTaBa pabodero sTajoHa | paspsna;

i — MoMeHTEI Havana uHTepRaia 30 ceKyHIHBIX H3MEPEHHUH;

k — mateps1 pabounx gactoT cuctems! ' JIOHACC;

AT — pasHocTts 3ajepxex curaanoB 1 I'm B coenmHUTENBHBIX Kabemsx oT BEXonoB 1 I'm
41-1007 1o BXOJOB anmaparyphl ¥ IpHEeMHHUKA U3 cocTaBa pabodero sranoHa 1 paspsjia;
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AR(i,k) — pa3sHOCTH reOMETpHYECKHX JAJbHOCTEH TP pacpOCTPaHEHUH HAaBHTALMOHHOTO
curHana oT HKA no ¢a30BBIX LeHTpOB aHTEHH anmapaTyphl U IpUEMHHKa M3 cocTaBa pabouero
staiioHa 1 paspsina, onpenenseMble o Gopmye (2):

AR (i,k) = R (i) - R, (ik) = \/(XI—X 111t ()2 + (1Y () Y +(21-2 yea (1.6) ) -
“\/(X 2% paca () + (1 a0 +(22-Z e (1) )

@)

X1, Y1, Z1 — xoopuHATHI (ha30BOT0 NIEHTPa aHTEHHBI IOBEPAEMOM annapaTyphl;

X2, Y2, Zy — xoopauHaTH (ha30BOrO IIEHTpa aHTEHHBI IPUEMHHMKA M3 COCTaRa pabouero
atanoHa 1 paszpsana;

Xuka(,k), Yuxa(i.k), Zuca(ik) — xoopmasatsl HKA, paccuuThiBacMbIE KOMILICKCOM
aZlalTHPYEMBIM  BBICOKOTOYHBIM aBTOMaTH3MPOBAHHEIX IIPOTpPaMMHO-aNNapaTHBEIX CPEeNcTB M
nybiIuKyeMbple B OTKPBITOM JOCTYIle Ha caiiTe HMH(OPMAIMOHHO-aHAIIMTHYECKOTO IIEHTpa
KOOpAMHATHO-BpeMeHHOro M HapuraimoHHoro obecnedenus (MAILL KBHO) AO «ITHMMmamn»
(ftp://ftp.glonass-iac.ru/MCC/PRODUCTS/).

PazHocTu nceBnonanbHOCTEl onpenenuTs no curtanam cucteMsl ['JIOHACC mns mutep
pabognx gacToT oT -7 A0 6 B nuanasonax gactoT L1 u L2 no daze nansHomMepHOTro Koja u 1o dase
HecyleH 4acTOThL.

8.3.4 Ha unTepBajie BpeMEHH HAXOXIACHHUS HABUTAIMOHHOIO KOCMMYECKOTO ailapara B
30HC pagUOBHIMMOCTH  alllapaTypbl  ONPEACIHTh  CUCTEMATHYECKYI)  COCTaBIISIONIYIO
WHCTPYMEHTAIHHOM  IOTPENIHOCTH  HM3MEPEHHH  IICeBIOAANLHOCTH OO  HABUTAIMOHHOTO
xocmuueckoro ammnapara KHC I'NTTOHACC no dopmyne (3):

N
AS(GTR51-PD) () = N gl AS(gTR51-P2) (k) 3)

CucremMarudeckie HMHCTPYMEHTaIbHBIE IOTPENIHOCTH HM3MEPEHHH IICEBIOAIBHOCTH [0
HaBUTaMOHHBIX Kocmudeckux annaparos KHC I'TIOHACC onpenenuTs g TUTEP 0T MUHYC 7 110
6 B yacTOTHBIX guanaszoHax L1 u L2.

8.3.5 Ha uHTepRasie BpeMeHW HaxXOX/I€HWS HABHTAIHOHHOTO KOCMMYECKOTO anmaparta B
30HE paguoBHAMMOCTH anmnapaTypsl omnpefendTs CKO HHCTpyMEHTanbHOH IOIPEIIHOCTH
H3MEpPEHHH IICEBIOJATBHOCTH /10 HaBUralmoHHblx kocmudeckux anmaparos KHC I'TIOHACC no

dopmyne (4):

. N | , . W
gy = mzl((SGTRﬂ(""]’k)_SGTRSl(”k))—(LGTRSI(Hl’k)_LGTRSl(”k))) : 4

rae Lgtrs) — 3HaYeHHE MICEBI0ATFHOCTH MOBEPIEMOH almapaTyphl, H3MEPEHHOE 110 (aze Hecymen
HaBUTAIIMOHHOTO CHTHAJA,
N — KOJTHYECTBO H3MEPEHHH.

CKO cnyyaitHO# cocTaBisionielfi HHCTPYMEHTAIBHOH IOTPEIIHOCTH — H3MEPEHMH
IICEBOAATBHOCTH 110 (hase JalbHOMEPHOro Koja (KoJ0BbIe U3MEPEHHS) ONPENEIIUTD AT JIUTEP OT
MuHyc 7 10 6 B 4acTOTHEIX AuanazoHax L1 n L2,

8.3.6 PesyibTaThl MOBEPKH CYMTATEH HOJNOKHTETLHEIMY, ecnu 3HadeHus CKO cmywaiinoii
COCTABIISIONIEH  MHCTPYMEHTAIHHOH  IIOTPEIIHOCTH  HM3MEPEHHMM  IICEBIOAANBHOCTH  JIO
masuramuonHoro kocmudeckoro ammapata KHC T'JIOHACC ne npepwsimator 0,15 M, 3HaueHHS
CHCTEMATHUYECKOM COCTABIISIONEH HHCTPYMEHTAIBLHOM IOTPENTHOCTH H3MEPEHHH TICEBI0AaTbHOCTH
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no HaBHranmoHHBIX kocMudeckux anmapatoB KHC I'JIOHACC me mpeswpmmaior +0,3 M. B
IIPOTHBHOM ClIy4ae annaparypa Opakyercs.

9 Odopmitenue pe3yIbTATOB IIOBEPKH

PesynpTarsl NOBEPKH annapaTyphl HOATBEPKAAIOTCS CBEJCHHUSIMHI O pe3ysbTaTax NOBEPKH,
BKIIIOUEHHBIMH B PesepanbHblii HHGopManuoHHBN (oH 0 00eCHEUeHHIO eIUHCTBA H3MEPEHHH.
ITo 3asBneHHIO BIaJeNblla annaparypbl WIM JMLA, IPEJCTABUBIIEI0 €ro Ha IIOBEPKY, Ha
annaparypy HaHOCHTCS 3HAaK IOBEPKH, W (MJIM) BRIOAETCS CBHAETEIHLCTBO O IOBEpKE, W (MIH) B
[acIopT anmapaTypbl BHOCHTCS 3alHCh O IPOBEINCHHON IIOBEpPKE, 3aBepseMas IOIIHCBHIO
IIOBEPUTENS M 3HAKOM IIOBEPKH, C YKa3aHMEM [aThl NOBEPKH, MM BBIAacTCS M3BEHICHHE O
HETIPUTOJHOCTH K IIPUMCHEHHIO.

3amecturtens HauanpHuka HUO-8
DI'VII « BHUHDTPH »

%/ Z/‘ H.C. Cunssectpos

Hauansauk naboparopun 8501 8

OI'YII «BHUHIDTPU » l A.A. @ponor



