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1 O0mue cBeaenun

1.1 Hacrosimias MeToauka TIIOBEPKH paclHpoCTpaHseTCs Ha HMHTATOpbl CHTHAJIOB
CIIYTHHUKOBBIX HaBHralMOHHBIX cHcTeM GSS6700 (manee — HIMHUTATOP CHUTHAJIOB) M YCTAaHABIMBACT
HOPSIIOK U 00BEM HX NIEPBUYHOHN U NIEPHOANYECKOH NTOBEPOK.

1.2 UnTepBan Mexay nopepkamu — 1 rox.

2 Onepanum NoBepKH

2.1 [lpu moBepke HMHTAaTOpa CHIHAJIOB BBHINOMHHUTH paboThl B 00BEME, yKa3aHHOM B
tabnuue 1.

Tabnuua 1
[IpoBeneHue onepauuu npH
Howmep -
Haumenosanue onepanuu HynKTa Hi%}::eqﬂon i
METOIUKH pke HEpHOAUYECKOM
TTOBEpKH (ocne IIOBEPKE
pPEMOHTA)
| BHemHuit ocMotp 8.1 aa it}
2 OnpoboBaHue 8.2 aa it}
3 UnenTuduxanus nporpaMMHOIO 8.3
. na na

obecnieueHus
4 OnpeneneHle HOMUHATIBHBIX 3HAYCHH I 8.4 1a et
HECYIIMX YacTOT BBIXOJHBIX CHTHAJIOB
5 OmnpeneneHue OTHOCHTENBHON BapHaIlH{
YacTOTHI BHYTPEHHETO OIIOPHOTO

8.5 na aa
reHeparopa 3a | cyTku (mocine 24-4yacoBoro
nporpesa)
6 OnpegpeneHue OTHOCUTEIBHOIO YPOBHS 2.6 1a 1a
rapMOHHYECKUX COCTABISIOMIUX
7 OnpeneneHue MOrpeUIHOCTH YCTAHOBKH 2.7 1 1a
YPOBHSI MOIIIHOCTH BBIXOJIHBIX CHTHAJIOB
8 OmpeneneHue cpeqHEro KBaJpaTHYeCKOro
otknoneHus (CKO) cnyuaitnoi 2.3 1 et
COCTaBJISIIONICH NOrPEIIHOCTH
(bopMupoBaHus 0e33apOCHO JAIbHOCTH
9 Onpenenenue CKO cinyyaitHoi
COCTaBJISAIONICH NOrPELIHOCTH 89 1a HeT
(OpMHPOBaHHUS CKOPOCTH H3MEHEHHUS
6e33anpoCHON aJIbBHOCTH
10 Onpenenenue NOrpeIHOCTH H3MEPEHUH
HHTEpBaJIa BpEMEHH MEXAY UMITYJIbCHBIM
CUTHAJIOM IIKaJIbl BpeMeHHu | 'l u 8.10 aa na
COOTBETCTBYIOLIUM €MY COOBITHEM B
HaBHI'AaLlHOHHOM CHTHAJIE
11 Onpenenenue nuana3oHa CKOPOCTH NPH
MOJIENIMPOBAaHUH N1apaMETPOB ABH)KCHUSA 8.11 na HET
00BeKTa

[Tpumeuanue. [lepronuueckylo NMOBEpKYy MOIMYCKAaeTCs NPOBOAUTHL B TE€X JAWANa3soHaX, KOTOPBIE
HCIIONB3YIOTCA TNPH JKCIUTyaTallHH, MO0 COOTBETCTBYIOLUIMM IIYHKTaM HacCTOSLICH
MeToAuKH. [IpH 3TOM COOTBETCTBYIOIIAs 3almHch JODKHAa ObITh ClelaHa B
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9KCIUTyaTallHOHHBIX JOKYMEHTaX M CBUIETENILCTBE O MOBEpKe (IIPH €ro HaJIM4MU) Ha
OCHOBaHHUH pellieHHs IKCIIIyaTaHTa.
2.2 [Ipu monydeHHH OTPULATEBHBIX Pe3YJbTaTOB MIPU BBINOJHEHUH TIO00H U3 onepauui
HOBEepKa NMpeKpaIlaeTcs, MMUTATOP CUTHATIOB OpaKyeTcs U OTIPAaBJISETCs] B PEMOHT.

3 CpeacrBa nNoBepKH

3.1 Tlpy TmpoBedeHUH TOBEPKH HCIOJb30BaTh 3TAIOHBI M CPEACTBA H3MEPEHHH,
npencTaBieHHble B TabauLe 2.

Tabnuna 2
Ne nyHkTOB HauMenoBanue 3TalIOHOB U CPEACTB U3MEPEHHIT; HOMEp JOKYMEHTa,
METOAUKH perjiaMeHTHPYIOIIEro TEXHUIECKHe TpeOOBaH s K 3TaJIOHaM H CpeICTBaM
HIOBEPKH U3MEpPEHHIt; pa3ps [0 TOCyJapCTBEHHOH MOBEPOYHOHN CXeME U (HJIH) OCHOBHbIE
METPOJIOTHYECKHE XapaKTEPUCTHKHU 3TAJIOHOB H CPEICTB U3MEPEHHH
8.5, 8.6, CraHzapT 4acTOTHI pP’6I/IHI/IeBBII71 FS 725, npenensl OTHOCUTENBHOHN NMOTPELIHOCTH
8.8 —8.11 | mo wactore % 5,010
8.5 Yactotomep 53230A, auama3oH wu3MmepeHudl dvactotel oT 1 po 350 M,

paspelamonias cnocoOHOCTh M3MEPEHHH BpeMeHHOro HHTepBaia 20 nc

8.6,8.11 Amnanu3zatop curHanoB N9030A, nuanaszon vactot oT 3 'y o 3,6 I'T'u, npenesnsl
JOIYCKaeMOH  OTHOCHTEJIHOM  HOTPEIIHOCTH  BOCIPOMU3BENEHHS  YacTOTHI
OIIOPHOTI'0 TeHeparopa 1,55-107

8.7 H3mepuTens MOIIHOCTH ¢ OjiokoM u3MeputTenbHbIM E4418B u mepBUYHBIMHU
u3MepuTeNbHbIME NpeoOpa3oBatensimMu 8481A u 8481D, mpenensl nomyckaemoit
OTHOCHTEJIHOH TOTPelIHOCTH M3MepeHHH MolfHocTH * 6 % B [HanasoHe
3HaueHUH oT MuHyc 70 1o munyc 30 n1bm

8.10 Ocumiorpa¢ uudppoBoit 3anomuHaroumi WaveMaster 820Zi, kojH4ecTBO
KaHaJioB 2, nosioca nponyckanus 20 I'T'n

8.4, 8.8, 8.9 | GNSS-cTaHuus omopHas CIYTHHKOBAs reofe3nueckas MHorodactotHas Trimble
NetR9 Ti-2, yacToTHEle auana3oHbl mpuHuMaembix curaanos I'JIOHACC (L1),
GPS (L1), Galileo (El), BeiDou-II (B1), SBAS (LI)

3.2 llonyckaercss WCHOJIB30BaHHE JOPYTHX OJTAJOHOB M CPEACTB  HM3MEPEHHH ¢
METPOJIOTHUECKMMH XapaKTePUCTHKaMHU, 00eCneuHBalOIMMU OINpPENEIEHHEe METPOJIOTHUECKHX
XapaKTepPUCTHK TOBEPSIEeMOT0 UIMUTATOPa CUTHAJIOB ¢ TpeOyeMOil TOYHOCTBIO.

3.3 IlpuMeHsieMble CpeACTBa U3MEPEHUH TOJDKHBI OBITh YTBEPXKAEHHOTO THIIA, HCIIPABHBI U
HMETH JEeHCTBYIOLIME CBHUIETENBLCTBA O IIOBEPKE, 3TAJIOHBI JOJKHBI ObITh aTTECTOBAHBI.

4 Tpe6oBaHus K KBaJHPHKALHH IIOBEPHTEIEl

4.1 K npoBeieHHIO MOBEPKH UMHUTATOPA CUTHATIOB JOMYCKAETCsl HHXEHEPHO-TEXHUYECKUH
TEPCOHAN ¢ BBICIIMM 00pa3oBaHieM, 03HAKOMJIEHHBIH ¢ PYKOBOACTBOM IO 3KCIUTyatauuu (PO) u
JOKyMEHTalred o MoBepKe, NOMyLIEHHBIH K paboTe ¢ 3JIEKTPOYCTAaHOBKaMH HANPsSHKEHHEM JO
1000 B u uMeromuii npaso Ha IOBEPKY (aTTECTOBAHHBIM B KaueCTBE IOBEPHTENEH).

5 TpeGoBanus 0e30MaCHOCTH

5.1 Ilpu mpoBeleHHH MOBEPKH IOJDKHBI OBITH coOJIOneHBl TpeOoBaHHs 0€30MacHOCTH B
cootBercTBuM ¢ 'OCT 12.3.019-80.

5.2 K paboTe ¢ MMHTATOPOM CHTHAIOB [ONYCKAIOTCS JIMLA, H3yduBLiMe TpeOoBaHHs
6ezomacHoct B cootBerctBHe ¢ ['OCT P 51350-99, uHCTpykuuio no mpaBuiaM H Mepam
6€30I1aCHOCTH M IPOILIeIlIHe HHCTPYKTAX [0 TeXHHKe 6e30IacHOCTH Ha paboueM MecTe.



6 YcaoBus nosBepku

6.1 [ToBepKy NPOBOAUTH NPH CICAYIOIIUX YCIOBHIX:

- TEMIIEpaTypa OKPYKalolLIero Bo3ayxa, °C 20+ 5;
- OTHOCHTEJbHAS BJIAXXHOCTh BO3ayXa, %o 60+10;
- atMoc(epHOE aBJIeHHE, MM PT. CT. 750+£10;
- HanpsDKeHUe nuTaHus, B ot 220 mo 240;
- YacTOTa HaNpsOKeHUs nutaHus, ['1 ot 50 mo 60.

7 IloAroToBKa K MOBEpKe

7.1Tlepex  npoBeZeHHEM  TOBEpKH  HEOOXOOMMO  BBINOJHHTB  CIEAYIOLIME
HOATOTOBHTEIbHBIE PAOOTHI:

- BBIIIOJIHHTh OIEpalMH, OroBopeHHbIe B PO Ha nmoBepseMblii HMHTATOpP CHTHAJIOB, 110 €r0
HOATOTOBKE K pabore;

- BBINOJIHHTH ONEpallH, OTOBOpeHHbIe B PO Ha mpHMeHseMble cpeIcTBa NOBEPKH, IO HX
HOATOTOBKE K U3MEPEHHUSM.

8 IIpoBeneHne nNoBepKu

8.1 Bremnuit ocMoTp

8.1.1 Ilpu BHemHEM 0CMOTpPE NPOBEPUTH:

- OTCYTCTBHE MEXAHHYECKHUX NMOBPEXAEHHU U ocablieHHe 3J1EMEHTOB, YETKOCTh (PUKCALUH
UX HOJOXEHHUS;

- Y¢TKOCTh 0003Haue€HU#, YUCTOTY H MCIPABHOCTh pa3bEMOB M THE3N, HAIUYHE H
LIEJIOCTHOCTH NevyaTeil H mioMo;

- HAJIMYHE MapKUPOBKH COTJIACHO TpeOOBaHUAM 3KCIIIyaTallHOHHOM JOKYMEHTALUH.

8.1.2 Pe3ynpTaTel NOBEpPKM CUUTATh MOJOXUTENBHBIMH, €CIH BBINOJHAIOTCA BCE
nepeynclieHHble TpeOoBaHHi. B INPOTHBHOM ciyyae MMMTAaToOp CHTHaloB Opakyercd H
OTHPABJISETCSA B PEMOHT.

8.2 OnpoboBaHue

8.2.1 Bxmounts [IDBM U reHeparop CUTHaIOB M3 COCTaBa HMHTATOpa CHUTHAIOB IIyTEM
HAXaTHA COOTBETCTBYIOLIEH KHONKH BkiIodeHHs Ha [I9BM u nepeBona B BepxHEE MOJIOKCHHE
TyMmbJjiepa Ha 3aJHel NaHe I TeHepaTopa CUTHANOB.

8.2.2 IMocne BxmoueHus Ha guciuiee [IDBM momkHa oToOpakaThesl 3arpy3Ka CHCTEMBI
Windows. JIoxaaThcs OKOHYAHHSA 3arpy3Kd cHCTeMbl Windows, 9TO CBHJETEILCTBYET O TOM, YTO
HMUTATOp CUTHAJIOB F'OTOB K paboTe.

8.2.3 3amyctuth ycTaHoBleHHoe Ha [IOBM cnenuanusupoBaHHOE IPOTpaMMHOE
obecneyenue SimGEN, nu6o SimREPLAY, mu6o SimREPLAYplus (B 3aBHCHMOCTH OT KOMILJIEKTA
IIOCTaBKH) H B COOTBETCTBHH ¢ PD MMHTaTOpa CHIHAJIOB BOCIIPOU3BECTH JI0OOH HMEIOLINHCS MPH
nocTaBke cleHapuii HMuTauuH. [IpOKOHTpONMpOBaTh pe3yNbTaTbl Ha NPEAMET OTCYTCTBHA
OnHoOOK.

8.2.4 Pe3ynpTaThl NOBEPKH CHUTATh IOJIOKUTEIBHBIMH, €CJIH TIO pe3yJbTaTaMm
BOCIIPOM3BEEHHS CLEHApH UMUTALUH OTCYTCTBYIOT OIIMOKH. B NpoTHBHOM cilydyae MMHTATOp
CHTHAJIOB OpaKyeTcs ¥ OTNPABJIAETCSA B PEMOHT.
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8.3 Mnentudukamnus nporpaMMHOro obecrieueHus

8.3.1 IIpoBepKy COOTBETCTBUS 3asBJICHHBIX HICHTUPUKALMOHHBIX JaHHBIX POrPaMMHOTO
obecrieueHus (I10) uMHTaTOpa CHTHAJIOB INPOBOAUTH B COOTBETCTBUH ¢ pasgenoM 1 PD B
CJIeAYIOILEH 10CIe0BATEIbHOCTH:

- IPOBEPUTH UJCHTU(PUKALHOHHOE HauMeHoBaHue [10 uMuTaTOpa CUrHAJIOB,

- npoBepuTh HoMep Bepcuu 10 uMHuTaTOpa CUTHANOB.

8.3.2 Pesynprarhl NOBEpKH CHUUTATh MOJIOKUTEIBHBIMH, €CIH HIACHTUPUKALHOHHBIC
naHHele IO coOTBETCTBYIOT HMAECHTH()UKALMOHHBIM IAHHLIM, NPUBEACHHHIM B Tabmuue 3. B
NPOTHBHOM CJIy4ae UMHTATOp CUTHAJIOB OpaKyeTcsl U OTIIPaBIISETCS B PEMOHT.
Tabmvua 3

WnentuduxauronHoe HaumeHoBaHue [10 Howmep Bepcuu 10O umuTaropa cUrHaios
MMUTATOPa CUTHAJIOB
SimGEN He Hike 2.91
SimREPLAY He Hike 2.91
SimREPLAYplus He Huxe 2.91

8.4 OnpeneneHrie HOMUHATBHBIX 3HAYEHUH HECYILIMX YaCTOT BBIXOAHBIX CUTHAJIOB

8.4.1 lna onpeneneHus: HOMUHAJIBHBIX 3HAYEHUH HECYLIHUX YacTOT BBIXOAHBIX CUTHAJIOB
NOAKIIOYUT K  HMHUTATOpPY CHUTH&IOB  HABUTALMOHHYIO  ammaparypy  norpeburenci
I'TIOHACC/GPS/Galileo/BeiDou-1I/SBAS, nanpumep, GNSS-cranuuto Trimble NetR9 Ti-2,
UCIIONB3Ysl aHTeHHbIH kabenb. Hcmonmp3oBarh pamuoyacToTHbIA pa3beM N-Tuna Ui BblOAuu
(bopMUpYyEeMBIX HABUTALMOHHBIX CHTHAJIOB, PAacIIONIOXKEHHBIH Ha JIMLEBOH IIaHENH TreHeparopa
CHUTHAJIOB.

8.4.2 Bxmounts umutatop curdanioB 1 GNSS-cranuuto Trimble NetR9 Ti-2 u noxaarscs
ycTaHOBJIeHHS pabouero pexuma paboThl AJ KaXKA0ro U3 CPEICTB.

8.4.3 CdopmupoBaTh M BOCIPOU3BECTH Ha HMHUTATOpPE CHUTHAJIOB CUEHApHH I
"enoaskHoro oowsekra ¢ curdanaMmu KHC ['JIOHACC (L1, nurepsl pabo4ux 4acToT OT MUHYC 7
1o 6), GPS (LI), Galileo (El), BeiDou-II (B1) u noncucremsr SBAS (LI).

8.4.4 TlpoBecTH U3MepeHHS TeKYIINX HABUTALMOHHBEIX mapamerpoB no curHaiamM KHC
[JIOHACC, GPS, Galileo, BeiDou-II u noacucreMb SBAS GNSS-crannueii Trimble NetR9 Ti-2 B
tedeHne 1 cytok. IIo OKOHYaHHM H3MEpPEHHH NPOKOHTPOJMPOBATH HANHYHUE H3MEPHTECIIBHOM
uapopmanmu (Paiine popmara Rinex) GNSS-craHuuu Trimble NetR9 Ti-2 no curnanam KHC
I'JIOHACC (L1, nutepsl paGounx wactoT ot Munyc 7 no 6), GPS (L1), Galileo (El), BeiDou-II
(B1) u moacucreMsr SBAS (LI).

8.4.5 Pe3ynbraThl OBEpKU CUUTATH IOJIOKUTEIBHBIMY, €CIIH 110 PE3YJIbTaTaM H3MEPCHUH
GNSS-cranuun Trimble NetR9 Ti-2 B Hanuuuu usmeputenbHas uHpopmanus no curnagam KHC
I'JIOHACC (L1, nuteps! paGounx wactoT oT MuHyc 7 mo 6), GPS (LI), Galileo (El), BeiDou-II
(B1) u moncuctemsl SBAS (L1), uto cBuzerenscTByer 0 ToM, uTo curnansl KHC NNIOHACC, GPS,
Galileo u BeiDou-II, a Taxxe mnoxmcucremsl SBAS, ¢opMmMupyeMble MMHTAaTOpOM CHIHAJIOB,
COOTBETCTBYIOT OIyOJIMKOBaHHBIM HHTEPGEHCHBIM KOHTPOJIBHBIM JOKYMEHTaM, a, CJIEA0BaTeIbHO,
HOMHHAJIBHBIE 3HAYE€HHS HECYIIIUX YaCTOT BBIXOJHBIX CUTHAJIOB COOTBETCTBYIOT:

['JIOHACC (L1) 1602 + n-0,5625 MI'n,
rie n ot MUHYC 7 J10 6,

GPS (LI), Galileo (El), SBAS (L1) 1575,42 Ml

BeiDou-II (B1) 1561,098 MI'L.

B npoTHBHOM Cily4ae UMHTATOpP CUTHAJIOB OpaKyeTcs ¥ OTIIPABJIIETCA B PEMOHT.
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8.5 OmpeneneHue OTHOCUTENBHON BapHallii YacTOTHl BHYTPEHHErO ONIOPHOIO FEHEpaTopa
3a 1 cyTkH (mmocine 24-4acoBOro Nporpesa)
8.5.1 Cobpath cxeMy U3MEpEHUH B COOTBETCTBHH C PUCYHKOM 1.

10 MI'xg
HUnmratop > YacroTomep Cranpgapr
CHTHAJIOB 10 ML 4acTOTHI
GSS6700 >

Pucynok 1 — Cxema uaMepeHui ans onpeeneHus OTHOCUTENbHOH BapHallii 4acTOThI
BHYTPEHHETO OIIOPHOTO reHepaTopa 3a 1 cyTkH

JInst MOJKMIOYEeHHUs] YacTOTOMEPa K UIMHUTATOPY CUTHAJIOB KCIONB30BaTh pazbeM (10 MHz
OUT) na 3aaHeli maHenu reHepaTopa CUTHAJIOB H3 COCTaBa HMUTATOpa CUTHAJIOB.

8.5.2 BKIIOYHTH MMHUTATOp CHTHAJIOB, YaCTOTOMEP M CTaHAApPT YacTOTBl M JOXIATHCS
ycTaHOBJIeHHs paboyero pexxuma paboThl A7 KAXAOTO U3 CPEACTB.

8.5.3 Ilo OkOH4YaHHHM BpeMEHH IporpeBa HMHTATOpa CHTHaIOB 24 4aca IPOBECTH
H3MEpEeHHe 4YacTOThl BHYTPEHHErO OMOPHOTO reHeparopa Ajs IeHepaTopa CHTHAJIOB H3 COCTaBa
UMHTATOpa CUrHAJIOB.

L1

8.5.4 OnpenenuTh OTHOCUTENBHYIO IOIPEMIHOCTD 10 YaCTOTE 50 #1 Ho dopmye (1):

50f1 B (fHOM._ fu3M.1j fHOM. > (1)

rae fuom = 10 MI'11.
8.5.5 [lo okoH4YaHHH 1 CYTOK OT MOMEHTa IIEpBOrO HU3MEpPEHHs IMPOBECTH MOBTOPHOE

H3MEPCHHUEC YaCTOTHI H OIIPCACIIUTE OTHOCHTEIbHYIO IMTOIPECIMHOCTE 11O 4aCTOTE 50f2 .

8.5.6 Ompenenuts OTHOCHTENBHYIO BapHallMI0O YacTOThl BHYTPEHHEro OIOPHOTO
reHepatopa 3a | cyTku no gopmyie (2):

Sotcym. = %952 =% 1. 2

8.5.7 Pe3ynpraThl NOBEPKH CUHTAThH MOJNOXUTEILHBIMH, €CJIH JUIA Te€Heparopa CHIHAJIOB,
BXOJAILUEr0 B COCTAaB HMHUTATOpa CHTHAJIOB, 3HAYEHHE OTHOCHTEJILHOM BapHallMM 4YaCTOTHI
BHYTpPEHHEr0 OIIOPHOTrO reHeparopa 3a 1 cyTku (mocie 24-4acoBOro IIpOrpeBa) HaxOAMTCA B
npenenax * 5 10'°. B mporuBHOM ci1ydae uMHTAaTOp CHrHANOB Gpakyercs. IIpH MONOKUTENBHBIX
pe3yiabpTarax MOBEPKH OTPEryJHpOBaTh NPH HEOOXOAUMOCTH BHYTPEHHUH ONOPHBIA reHepaTop 10
HIOJTyYeHHs] TIOKa3aHUsl 4acTOThl Ha Tabno 4actoToMepa B npenenax £ 0,02 I'n oT HoMHHAJIBEHOTO
3HayeHus 10 MI'1, ucnonb3ys OTBEPTKY, BXOASAIIYIO B KOMIUIEKT HHCTPYMEHTOB Ul KaTHOPOBKH,
H PETyJTUPOBOYHBINA BUHT B OTBEPCTHH Ha MAHEIHM FE€HEpaTopa CHTHAIOB.

8.6 OnpeneneHre OTHOCHTENHEHOTO YPOBHS FAPMOHUYECKHX COCTABIIAIONIMX
8.6.1 Cobpath cxeMy H3MepeHHI B COOTBETCTBHH C PUCYHKOM 2.

10 MI'y 10 Mi'g
> Hmvmrarop > Anammarop Cranpapr
CUTHAJIOB CHIHAJIOB YacToOTH
GSS6700 >
CHT'HAN
KHC

Pucynok 2 — CxeMa u3MepeHHH 115 ONpeJeNIeHUs YPOBHs FApMOHHUYECKUX COCTABIISIOIIHNX
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Jng moaxioueHus aHanM3aTopa CUrHaJIOB K HMUTATOPY CUTHAJIOB MCIIOJIB30BATh pa3beM
(MON CAL) Ha kopnyce reHepaTopa CHIHaJIOB U3 COCTaBa MMHUTATOpa CUTHAJIOB.

8.6.2 BKIIIOYHTP MMHUTATOpP CUTHAJIOB, aHAJIM3aTOp CUTHAJIOB M CTaHAApPT 4acTOThl U
JIOXJIAThCSl YCTaHOBJIEHHUS pabouero peskuMa paboThl A1 KaXJI0TO U3 CPE/ICTB.

8.6.3 Ha wumuTaTOpe CHUrHQJOB BBINOJHUTH IOCIENOBATENLHO  (OPMHUPOBaHHE
HeMoaynmupoBaHHbIX curHaioB (CW - Continuous Wave) cO 3HaYeHHSMH HECYLUIMX 4YacTOT
HaBUTALIMOHHBIX CUTHAJIOB B COOTBETCTBHH ¢ PJ.

8.6.4 HactpouTh 3Ha4YeHHs] YPOBHS MOLIHOCTH H IIMPHUHBI IOJIOCHl YacTOT aHajlIu3aropa
CUTHAJIOB JUIA TONYYEHHS Ha JAUCIUlee H300pa)KeHHUs, XapaKTepH3YIOLIEro YpPOBEHb BTOpOH
rapMOHUYECKOH COCTABJISIOLLIECH.

8.6.5 OmnpeneMTh OTHOCHTENBHBIH YPOBEHb FAPMOHUYECKUX COCTABIIAIOILHX.

8.6.6 Pe3ynbTaThl NOBEPKH CUMTATH ITOJIOKUTEIBHBIMHU, €CJIM 3HAYEHHUS OTHOCHTEIBHOTO
YPOBHSI TapMOHHYECKUX cOocTaBistolux He Oonee MuHyc 40 nbc. B mpoTHBHOM cilyyac HUMHUTATOD
CUrHAJIOB Opakyercsl.

8.7 OmpeneneHye NOrpeIIHOCTH YCTAHOBKH YPOBHSI MOLITHOCTH BBIXOAHBIX CUTHAJIOB
8.7.1 CoGpath cxeMy U3MEPEHHH B COOTBETCTBHH C PUCYHKOM 3.

Hnvmaratop cggn Msmepuresns mowHocTH ¢ Gi0K0M
CHTHAJIOR IIMEpPHTeJHHBIM H NepBHYHEIMHA
GSS6700 - H3MEPHT eJIbHBIMH

npecfpajoBaTesiAnvH

Pucynok 3 — CxeMa u3MepeHuii A7t ONpeAeieHUs TOTPEIHOCTH YCTAHOBKH YPOBHS MOIIHOCTH
BBIXOJIHBIX CHTHAJIOB

JIns MOAKITIOYEHHS M3MEPUTENT MOILHOCTH C OJIOKOM HM3MEPHMTENIBHBIM U IEPBHYHBIMH
M3MEPUTENIBHBIMH NIPe0Gpa3oBaTeIsMU K MIMHTATOPY CHIHAIOB Hcnonb3oBaTh pazbeM (MON CAL)
Ha KOpIlyce reHepaTopa CUTHAJIOB U3 COCTaBa HMMUTATOpA CUTHANIOB.

8.7.2 BKIIOUYHTP HMHUTATOpP CUTHAIOB M M3MEPHTENIb MOIIHOCTH M JOXKAAThCA
yCTaHOBJIEHHs pabouero pexuma pabOTBHl AT KaXaoro u3 cpeAcTtB. [lepen ucmonb3oBaHHEM
U3MEPUTEIS MOIIHOCTH MPOBECTH €ro KaJIMOpPOBKY M YYHMTBHIBATH COOTBETCTBYIOLIME MONPABOYHBIE
K03(hGULHEHTH] ITPYU IPOBEACHUH U3MEPEHUH MOIHOCTH.

8.7.3 PaccuMTaTh OXHAAEMBIH YpPOBEHb MOIIHOCTH BBIXOJHBIX CUTHAOB RFREF(GNSS)
KHC T'JIOHACC (L1), KHC GPS (L1), KHC Galileo (E1), KHC BeiDou-II (B1) ot passema
(MON CAL) Ha KopIyce reHeparopa curHaioB mo ¢opmyine (3), Hanpumep, qis curnanos KHC
I'JIOHACC (L1). Jlna storo ucnones3oBarh 3HaueHuss OFFSET(GNSS) — 3naueHus ocnabieHus
ypoBHs MomHocTH curHajioB oT pasbeMa (MON CAL) Ha xopmyce reHeparopa CHUTHajOB JIO
pasbeMa N-THIa, PacHONOXEHHOrO Ha JIMLEBOH NaHENH TEHEPaTopa CHTHANOB, NMPUBEJCHHBIC B
TEXHHUYECKOM JOKYMEHTALlMK HA UMUTATOp CUTHANOB.

RFREF([TJIOHACC L1) = OFFSET (I/IOHACC L1) — 131,0 0bm + K;, 3)

rae muayc 131,0 nbM — HomMuHaNBHBIA ypoBeHs MomHocTH curHanos KHC I''TIOHACC
(L1), npuBeieHHBIN B TEXHUYECKOH NTOKYMEHTALIMM Ha UMHTATOP CUTHAJIOB,;

K, — mporpaMMHO YCTaHaBIMBAaeMbIH KOIQPUIMEHT yCHIICHHUS.

8.74 Ha wuMuTAaTOpEe CHUTHQIOB BBINOJHUTH MOCJIEAOBaTENbHO  (HOpMUpPOBaHHUE
HABUIAIMOHHBIX CUTHAJIOB B COOTBETCTBUH ¢ PO.

8.7.5 Omnpenenurh MOrpemHOCTh YCTAHOBKH YPOBHSI MOIHOCTH BBIXOJHBIX CHUIHAJIOB 10
dopmyie (4):

A = RFREF(GNSS) — Py, 4

rae P, — YpOBEHb MOILIHOCTH HaBUIallHOHHBIX CHUTHATOB, H3MEPCHHBIA H3MEPHTEIEM
MOIITHOCTH.
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8.7.6 Pe3yanaT51 INOBCPKH CYHMTATh INOJOXHUTCIBHBIMH, CCJIH 3HAYCHHA NOTIPCHIHOCTH

YCTQHOBKH YPOBHSI MOILIHOCTH BBIXOJHBIX CUTH&JIOB HaxoJsaTcs B npenenax = 1 ab. B npotuBHOM
CJIlyyae HMHTAaToOp CUTHAJIOB OpakyeTcs.

8.8 Omnpenenenne CKO ciydaitHON cocTapnsionielt NOrPEemIHOCTH  (OPMHPOBAHUA
Oe33anpoCcHO 1aNbHOCTH
8.8.1 Cobpath cxemy U3MEpEHHUH B COOTBETCTBUH C PUCYHKOM 4.

10 MI'xg 10 M1
Hnmaratop > Haewuraiptonnas i Cranpapr
CHTHAJICB - ‘“"“Ps ATYP2 YacTOTHI
> noTpedire Jeit
GS86700 curHan T JIOHAC C/GPS/Galileo!
KHC BeiDou-IUSBAS

PucyHok 4 — Cxema H3MepeHHii A7 ONpeieieHHs TOrPeIlHOCTH GopMUpOBaHH 0€33anpoCHOM
JNaJTbHOCTH

Jns IO IKITFOYEHUS HaBHTaIl[MOHHON anmaparypsl norpeburenei
'JIOHACC/GPS/Galileo/BeiDou-II/SBAS, nanpumep, GNSS-cranumm Trimble NetR9 Ti-2, k
UMHUTATOpPY CUTHAIOB HCIOJIB30BaTh PaAMOYaCTOTHBIA pa3beM N-THIa [UIf BblAAYM GOPMUPYEMBIX
HABUTAllMOHHBIX CUTHAJIOB, PAclIOIOKEHHBIH Ha JIMLEBOHN NTaHEIH IreHepaTopa CUIHAJIOB.

8.8.2 Bxmounts umuTarop curHaioB, GNSS-cranuuio Trimble NetR9 Ti-2 u cranmapr
9acTOTHI M HOXIATHCH YCTAHOBJICHHS pabodero peskuma paboThl IS KaXKA0T0 U3 CPeACTB.

8.8.3 CdopmupoBaTh M BOCHPOHM3BECTH Ha HMHUTATOpPE CHUIHAJIOB CLEHAapHH Ui
HenonsmkHoro odwsekra ¢ curaiamu KHC I'NIOHACC (L1, auteps! pabo4ynx 4acToT OT MHHYC 7
1o 6), GPS (L1), Galileo (El), BeiDou-II (B1).

8.8.4 IlpoBecTH M3MepeHHUs TEKYLIMX HAaBHraUMOHHBIX NapameTpoB no curHaiamM KHC
I'JIOHACC, GPS, Galileo u BeiDou-II GNSS-crannue#t Trimble NetR9 Ti-2 B teduenue 1 cyTok.
[To oxoHuYaHUM H3MEpEHHH NPOKOHTPOJIHPOBATH HAIMYHE H3MEPUTEIbHOH HHpopMauuu ((aiisl
¢dopmara Rinex) GNSS-cranuun Trimble NetR9 Ti-2 no curnanam KHC I'N'TOHACC (L1, nurteps!
pabouux yactoT oT MHHyc 7 no 6), GPS (L1), Galileo (E1) u BeiDou-II (B1), a Taxxe daiina c
U3MepHTeNIbHON HHOopMaLHei IMHTAaTOpa CUTHAJIOB.

8.8.5 Jlns onpenenennss CKO ciywaitHOH cocTraBiisionied NOrpeurHocTH GOpMHpPOBaHUSA
0e33anpoCcHOi TaJBHOCTH OINPENeNIUTh i-ble Pa3sHOCTH INCEBIOJANIBHOCTH HMHTATOpa CHTHAJIOB M
nceBIOAANBHOCTH, H3MepeHHOH GNSS-craniumeit Trimble NetR9 Ti-2, no dopmyie (5):

AS; = Si~ Siusms (5)

rae S; — i-oe 3HaYeHHe NCEeBAOAATBHOCTH UIMHUTATOpa CUTHAJIOB, CoAepKallleecs B (aiie ¢
U3MEpUTENIbHON HHOopMaLeH;

S uz. — 1-0€ 3HAUYEHHE NICEBIOJATBLHOCTH, U3MepeHHOH GNSS-cranuueit Trimble NetR9 Ti-
2.

8.8.6 Omnpememute CKO cnydaliHOH cocTaBisionied MOrpelmIHOCTH  (OPMHPOBaHUA
6e33anpocHoil fanpHOCTH o hopMmyIe (6):

LS fas a5 f
o =0 AS - AS
S N-1,7,%"i il s 6
—_ 1 N
rae AS i =N 2 A4S ; - CpeloHee 3HAYEHHE i-BIX pPa3sHOCTEH IICEBIOAATBHOCTH
i=1

UMHTATOpa CHTHAIOB H NICEBIONANBHOCTH, H3MepeHHo GNSS-crannueii Trimble NetR9 Ti-2.

CKO ciyuaiiHo# cocTaBisionie# NorpemHocTd GopMHpOBaHUs 6€33aNpOCHON JabHOCTH
onpeaennts no curiasiaM KHC 'JIOHACC LI, GPS L1, Galileo E1 u BeiDou-II Bl.
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8.8.7 Pe3ynpTaThl NOBEPKH CUMTATH IOJIOXHTEIBHBIMH, €cii 3HaYeHuss CKO cmyvaiinoit
COCTaBJISAIOUIEH MOTpemHOCTH (QopMupoBaHus Oe33anpocHOi AanpbHOcTH He Oonee 0,5 M. B
IPOTHBHOM CJly4yae HMHUTATOp CUrHaNoOB OpaKkyeTcs.

8.9 Onmnpenenenue CKO ciydaifHO# cocCTaBisiOlled NOrpelIHOCTH  (OPMHUPOBAHUS
CKOPOCTH M3MEHEeHHs 06e33alpOCHOHN JaNIbHOCTH

8.9.1 JInsa onpenenenus CKO ciydaifHOH cocTaBisiolled NMOrpelIHOCTH GOpMHPOBaHUS
CKOPOCTH H3MeHeHHs] 0e33alpoCHOH JalbHOCTH (TICEBIOCKOPOCTH) HMHTATOpa CHIHAJIOB
HCIIONB30BaTh U3MEPHUTENBHYIO HHbopManuio (daitner gopmara Rinex) GNSS-cranuun Trimble
NetR9 Ti-2, nonydyennyio B m. 8.8, W onpenenuTh i-ble pa3HOCTH INCEBIOCKOPOCTH MMHUTATOpa
CHTHAJIOB U TICEBOCKOPOCTH, u3MepenHoi GNSS-crannueit Trimble NetR9 Ti-2, no dopmyne (7):

AD,' = Di - Di UIM.) (7)

rae D; — i-oe 3HaYeHHe MCeBAOCKOPOCTH HMHTATOpa CUTHAJIOB, COAepXKalleecs B ¢aiine ¢
HU3MEPUTENbHONH HHbOpMaLHeii;

D 434, — 1-0€ 3HAYEHHE TICEBIOCKOPOCTH, U3MepeHHOH GNSS-cranumett Trimble NetR9 Ti-
2.

8.9.2 Onpenenute CKO ciyyaliHOH COCTaBNSIOIIEH IOTPEIIHOCTH (OPMUPOBAHUS
CKOPOCTH M3MeHeHHs 0e33alpoCHOH JaIbHOCTH o Gopmyie (8):

o = > \4D —AD
D iN-]iiz AR i’ ®)
— ] N
e 4P TN 2 4D ; - CpeiHee 3HAYEHHE I-BIX pa3HOCTEHl IICEBIOCKOPOCTH
i=1

HMMHTATOPa CUTHAJIOB U NCEBJOCKOPOCTH, H3MepeHHo#i GNSS-cranumeit Trimble NetR9 Ti-2.

CKO cayvaiiHOH COCTaBJISIOLIEH IOrpelIHOCTH (OPMHUPOBAHHMS CKOPOCTH H3MEHEHHs
Ge3zanpocHoit nansHocTH onpeaenuts no curHatam KHC I'NIOHACC LI, GPS LI, Galileo E1 u
BeiDou-II BI.

8.9.3 Pe3ynbTaThl MOBEPKU CUMTATH TOJIOKHUTENBHBIMHU, ecu 3HadyeHuss CKO ciyvaiinon
COCTABJIAIOUIEN MOrPeIIHOCTH HOPMUPOBAHHUS CKOPOCTH H3MEHEHHs 0€33alpOCHON JaJbHOCTH HE
Gonee 0,01 M/c. B mpoTHBHOM ciTyyae HMHTATOp CUTHaIOB OpakyeTcs.

8.10 OnpeneneHue MOrpelIHOCTH W3MEPEHUH HHTEpPBAla BPEMEHH MEXKAY HMITYJIbCHBIM
CHUTHAJIOM LIKajbl BpeMeHu | [l 1 COOTBETCTBYIOIINM €My COOBITHEM B HABUTAIITHOHHOM CHUTHAJIE
8.10.1 Cobpath cxeMy H3MEPEHHH B COOTBETCTBHHU C PUCYHKOM 3.

10 MI'g 10 MI'g
> Hnmrarop > Ocmwutorpad Crangapr
CHTHAIOB 11y > dposoii YacToTH
GSS6700 >.
CHTHAN
KHC

Pucynok 5 — Cxema U3MepeHu# Ui ONpeeNeHus IOrPEUIHOCTH U3MEPEHHH HHTEPBaJla BpEMCHH
MEXIy MMITYJILCHBIM CHTHAJIOM LIKaIbl BpeMeHH | I'Il H COOTBETCTBYIOLIMM MY COOBITHEM B
HaBUTaI[HOHHOM CHUTHAJIe

Jlna moakiroveHus ocuwuiorpadga UUPPOBOr0O K MMHUTATOPY CHUIHAJIOB HCIIONB30BaTh
pasbeM (MON CAL) u pazpem (AUX OUTPUTS, 1 PPS OUT) na xopnyce reseparopa CUrHaJioB
U3 COCTaBa HMHUTATOPA CUTHAJIOB.

8.10.2 BKIIOYMTHL HMHTATOP CHTHAIOB, ocLuuiorpad nudpoBoi M CTaHAApT YacTOTHI H
JI0XKIAThCS YCTAHOBJIEHHS paboyero pexuMa paboTsl JUI KaXAOTO U3 CPEJICTB.
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8.10.3 Ha wuMHTaTOpe CHIHAJOB BBINOJHHUTH MOCJIENOBATENHHO (OPMHPOBAHUE
HAaBHTAIMOHHBIX CHTHAJIOB B COOTBETCTBHH ¢ PD.

8.10.4 Hacrtpouts 3HaueHHe YpoBHs 3amycka Tpurrepa (1 B, MMmyiabCHBIH CHUrHai
yacroroit 1 I', momaBaemblii Ha BXox) ocimuiorpada uudpoBoro I MONYyYEeHHS HA OQUCILIEE
U300pakeHHH, MOZOOHBIX MPUBEICHHBIM Ha PUCYHKE 6.

e o]

. ——

Pucynok 6 — M300paxkeHne uaMeHeHus ¢asbl B ceBaocaydaiHoit nocnenonarenbHoct (I11CIT)
BeicokovacToTHoro curiana KHC T'JIOHACC L1 a) u KHC GPS L1 6)

8.10.5 IlpoBecTH u3MepeHHs HHTEpBaja BpeMEHH 1; MEXIy HMIIYJIbCHBIM CHIHAJIOM
ImKansl BpeMeHH uMuTatopa curianoB 1 I'u (1 PPS) no ypoBuio 0,5 u nusmenenuem ¢asst B 11CI1
BbicokouacToTHOro (BY) curaana, xapakTepU3yroIUM NEPEXOX OT IOCIEIAHEro JJIEMEHTA
npensiaymeit [ICIT k nepBomy anementy cnenyromeii [ICII (ans curnanos KHC TI'JTOHACC
HEOOXO0AUMO YUECTh NMONpaBKy Ha 2Ty = 1957-2 = 3914 He).

Hsmepenus T; nposectu no curHanam KHC I'NTOHACC (L1, nurepsl pabo4nx 4acToT OT
munyc 7 no 6), GPS (LI), Galileo (E1), BeiDou-II (B1).

VYuecTs B U3MEpeHUSX [; IOMPaBKH Ha 3aJCPXKy CHTHAJIOB B paAMOYacTOTHBHIX Kabemsx,
noznkmoyaeMblx K pazbeMy (MON CAL) u passemy (AUX OUTPUTS, 1 PPS OUT) na kopnyce
reHepaTropa CHIHaJIOB H3 COCTaBa UMHTATOpa CUTHAJIOB.

8.10.6 Pe3ynpTarhl MOBEPKH CUYHTATH IMOJIOKHTEIBHBIMH, €CIH 3HAUYEHHs IOTPELHIHOCTH
H3MEpPEHHI HHTEpBajla BPEMEHH MEXAY HUMIYJAbCHBIM CHTHAJIOM IIKaibl BpeMeHd 1 T u
COOTBETCTBYIOIIUM €My COOBITHEM B HAaBHTAl[MOHHOM CHTHAJ€ HaXOJATCs B mpenenax * 5 He. B
NPOTHBHOM CJTy4ae HMHTATOP CUTHAIOB OpaKyeTcs.

8.11 Omnpenenenue AMana3’oHa CKOPOCTH NMpPH MOICIMPOBAHHH NAapaMETPOB ABHXKCHHS
o0BbeKTa

8.11.1 Hcmons3oBaTh CcXeMy H3MEpPEHHH B COOTBETCTBHM C pHUCyHKoM 2. Jlis
HOIKJIIOUEHHs aHATM3aTOpa CHTHANIOB K HMHTATOPY CHTHAJIOB HCMojb30BaTh pa3beM (MON CAL)
Ha KOpIIyce reHepaTopoB CUIHAJIOB 3 COCTaBa HMHTATOPa CUTHAJIOB.

8.11.2 BKJIIOYHTH MMHTATOpP CUTHAJIOB, aHAIU3aTOp CUTHAJIOB M CTAHAApPT YacTOTHl H
JOXAAThCS YCTAaHOBJICHUS paboyero pexxuMa paboThl Ul KaXKI0T0 U3 CPENCTB.

8.11.3 ChopMupoBaTs U BOCIIPOM3BECTH Ha HMHTaTOpPE CUTHAJIOB CLEHApHil A1 00beKTa
THIIA «CAMOJIET», IBHXKYILETOCs IO HAMPaBJICHUIO K FEOCTallMOHAPHOMY KOCMHYECKOMY amnmapary.
B oTOM ciyyae H3MEHEHHE 3HAU€HMs HECYIEH YacTOThl HaBHTAllMOHHOIO CHrHaja ot
HOMHHAJIBHOTO 3HaueHus OyneT o0ycioBieHo BrusHueM 3¢ dekra Jonnepa.

[TapameTps! cueHapus:

a) HENOJABHKHOE MOJIOKECHUE;

0) u3MepeHHe CKOpocTH 10 3HauyeHuss MuHyc 15000 M/c (3HaueHHs pbIBKa B Ipeienax
+ 500 M/c’, yckopeHus B npezenax + 450 M/,



slle

B) IBHKEHHE C MOCTOAHHON CKOPOCTHIO;

r) M3MepeHHe CKOPOCTH CHauana 10 HYJEBOro 3HAUCHUA, 3aTEM JIO MaKCHMALHOro
snavyerus 15000 m/c (3nayenus peiska B npezpenax = 500 M/c’, yekopenns B npenenax = 450 m/c?);

21) ABHXKEHHE C NOCTOAHHOI CKOPOCTHIO;

€) H3MEpEeHHEe CKOPOCTH 110 HYJIEBOTO 3HA4YeHHUs (3Ha4YeHHA pbiBKa B npeaenax = 500 m/c?,
ycKopeHus B npezenax + 450 m/c?).

8.11.4 ®@ukcHpoBaTh Ha AaHAIM3ATOPE CHTHAIOB CMELICHHE HECYLIeH 4acTOThl
HABUTAIlMOHHOTO CHTH&JAa OT HOMHHAIBHOTO 3Ha4YeHHs, oOycnoBneHHoe BausHueM 3(dexTa
Jonnepa. CMenienne HecyeH 4acToThl BIPaBo H BJIEBO, 00YCIOBICHHOE H3MEHEHHEM CKOPOCTH B
NPOEKIMH OT MHHHMAIBHOTO [0 MAaKCHMAILHOIO 3HAYEHHA, JO/KHO ObITb He MeHee

157651/ kry = 78,8251,

8.11.5 OnpenenuTe BepXHIOI TIPaHHIly AHAaNa3’oHa CKOPOCTH MPH MOJEJIHPOBAHHH
napameTpoB JBHiKeHHs 00bekTa no popmyne (9):

c
V . Y fd . (9)
th‘
TakaobpaIon; ¥ = o0 D2 AOMI C aa a5 10% Ty 15000575

157542-10° Iy
8.11.6 PesynbraThl MOBEPKH CYMTATh MOMOKHTEIbHBIMH, €CITH JHANA30H CKOPOCTH MpH
MOJIE/THPOBAHHH TNAapaMeTpoB JBHkeHHs oObekTa coctasasier ot 0 zo 15000 m/c. B mporusHOM
clyuae HMHTaTOp CHIHAIOB OpakyeTcs.

9 Odopmienne pe3yabTATOB NOBEPKH

9.1 Ilpy nONOKHMTENBHBIX pe3yibTaTaX TMOBEPKH HA MMHTATOP CHIHAIOB BbIAAETCH
CBHIETEIBCTBO YCTAHOBJICHHOI HOPMBI.

9.2 Ha o0opoTHOl CTOpPOHE CBHJETENBCTBA O IIOBEPKE 3aITHCHIBAIOTCH pPe3yJIbTaThl
MOBEPKH.

9.3 B ciydae oTpHuaTeNbHBIX Pe3yJIbTATOB MMOBEPKH MMOBEPAEMBIi HMHTATOP CHIHAIOB K
nanbHeiieMy npMMeHeHuIo He aonyckaercs. Ha Hero BbiaaeTcs u3BelleHHE O HENPHIOAHOCTH K
JanbHeimell IKCIUTyaTaliy ¢ yKazaHHeM NpHYHH OpakoOBKH HENPHUTOHOCTH.

3amectutens HavanbHuka HUO-8 no
HayuHoii pabote ®I'VII « BHUHOTPU» Wm{ s B.H. ®ezoros

Havanenuk naboparopun 841
@Iyl «BHUHOTPH» A J1.C. INevepuna



