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1 OBIINIUE CBEAEHHUS

1.1 Hacrosimas meTofmka MOBEPKHM pPacIpOCTpaHSETCs HA KOMIUIEKCHI H3MEpHTENbHBIE C
Buaeopukcauueir «KPUC-2» (nanee - kommuiekest), uarotasiuBaemsie 000 «Cumukony» r. CaHKT-
ITerepOypr, u ycTaHaBIMBaeT METO/MKY, IIOPAAOK H CONEPKAHHE HX TEPBHYUHON TIEPHOIHYECKOH
TMIOBEPOK.

12 Tlpu nposenennn  moBepku  obecmedena  mpocinexuBaemocts Kk I'DT 1-2022 mo
TFOCYapCTBEHHOH NMOBEPOYHOH CXeMe /Uls CPEJICTB H3MEPEHHI| BPEMEHH H 9acTOThI, YTBEPKICHHOI
npukazoM Poccranmapra Ne 1621 ot 31.07.2018, T'2T 199-2018 no rocy/1apCTBEHHOM
MIOBEPOYHOH cXeMe st KOOP/IMHATHO-BPEMEHHBIX M3MEPEHHH, YTBEPKACHHOMN MPHKA30M
Poccranmapra Ne 2831 or 29.12.2018.

1.3 Tlpu onpezeneHun METPOJIOTHYECKHX XapaKTEPHCTHK MOBEPAEMOrO CpeacTBa H3MEpEeHHit
HCIIOJIB3YETCS METO/I HEMIOCPE/ICTBEHHOTO CPABHEHHS pe3y/IbTaTa H3MEPEHHS OBEPSEMOro CpeCTBa
M3MEPEHHH CO 3HaYEHHEM, ONIpEeIeIEHHBIM ITAIOHOM.

1.4 B pesynbrate noBepkH JOKHBI ObITB NMOATBEPHK/IEHBI CIEIYIOLIHE METPOJIOTHYECKHE
TpeOoBaHHUs, NpHBEICHHEIE B Tabnume 1.

Tabmuua 1 - [ToaTBepik/aaeMble METPOJIOTHYECKHE TPeGOBAHHS

HaumeHnoBanHe XapakTepHUCTHKH 3HaueHHe

Jlnanason usmepennii ckopocts nsukenus TC, km/g ot 2 1o 300
ITpenenst nonyckaemoii aGcomOTHOM NOrPENIHOCTH H3MEPEHH T CKOPOCTH JABHKEHHS 41
TC, xm/4
[Ipenens nomyckaemoit aGCOMOTHOM NOrPEMIHOCTH IPHCBOCHHS BDEMEHHOH METKH +0.5
BHJIEOKaapy, ¢ ’
Ilpenensr nomyckaemoit aGCOMOTHOM NOrPENTHOCTH CHHXPOHH3ALMH BHYTpPEHHEH
IIKaJIbl BpEMEHH KOMILIEKCA ¢ HAHOHAIBHOH KOOPIMHHPOBAHHOM LIKAIOH BpeMeHH
UTC(SU), mxc +5
Ilpenensl nomyckaemoii abcomorHoii morpemrHocTH H3MEPEHHH pacCTOSIHHH OT

ajaapsoro moayua kommiekca a0 TC B auanasone ot 10 1o 80 M, M 5|
[Ipenensr momyckaemoii abcomoTHOM MOTPEIIHOCTH M3MEPEHHH yria MexXay OChbIo
paJapHOro Moayis KomIulekca ¥ HampasneHueM Ha TC B auana3sone ot -15° 10
#1957, 2 +2
Jlonyckaemele 10BEpHTE bHbIE TPAHHIbI HHCTPYMEHTATBHOMN MOrPeITHOCTH (MpH
JOBEPHTENLHOH BeposATHOCTH 0,95) Onpe/ieieHHst KOOPAMHAT KOMIIIEKCOB B ILIAHE, M +5
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2 IEPEYEHD ONEPAIIUM TOBEPKH

2.1 Tlpu npoBeieHHy MOBEPKH AOJIKHEI OBITH BBINOJIHEHBI ONEPAlliH, YKa3aHHbIe B Tabmuie 2.

Tabmuua 2 - Onepauun npoBeieHHS TOBEPKH

HaumenoBanue onepanmit Homep | IlpoBeaenue omepanuu npu
MyHKTa NOBEPKE
MEPBHYHON | IEPHOIHYECKON

Bremnui ocMoTp cpezicTBa H3MepeHH i 7 Ja na
IloaroroBka k nosepke u onpoGoBaHHe cpeacTBa 8 na Ja
H3MEPEHHH
IIposepka nporpaMMHoOro obecrnieueHns cpeacTBa 9 na Ja
H3MEpPEHHH

Omnpenenenne METPOIOrHYECKHX XapaKTEPUCTHK H IOATBEPIKIACHHE COOTBETCTBHS CPE/ICTBA
U3MEPEHH METPOJIOTHYECKHM TpeOoBaHHIM
- OMpeJeNieHHe Hana3oHa U morpemHocTy u3mepennii | 10.1 na Ia
ckopocTH aBHkeHHsA TC paaronokalnOHHEIM METOIOM
B 30HE KOHTPOJIS

- onpejie/ieHHe abCOMOTHOMN NOrpeIHOCTH npucBoeHus | 10.2 na Ja
BPEMEHHOH METKH BHAEOKAJIpy
- omnpejeneHue abconmoTHOM norpemHocTH | 10.3 na HeT

CHHXPOHHM3AaLlHH  BHYTPEHHEH  IIKaabl  BPEMEHH
KOMIUIEKCA C HAOHOHAILHOH KOOPAMHHPOBAHHOM
mkanoi spemenn UTC(SU)

- onpeie/ieHHe a0COIIOTHOMN MOTPEINHOCTH H3Mepennit | 10.4 na na
PacCTOAHHA OT pajiapHoro Moays Komruekca 10 TC B
auanasoxe ot 10 go 80 M u abcomoTHO# morpemHoOCTH
H3MEPEHHH yIia MekKAy OCBI0 PaJapHOro MOJIyJs
KoMmIUlekca u HanpasieHneM Ha TC B auanasone ot 15°
10 MuHYC 15°

- ompejeneHHe abCOMOTHOW HHCTpyMeHTansHOH | 10.5 na na
TIOTPELIHOCTH (TIPH 0BEPUTENbHOM BeposTHOCTH 0,95)
OIpe/IeIEHHs] KOOPAWHAT KOMILIEKCOB B IIJIAHE
Odopmienne pesyabTaToB NOBEPKH 11 na Ia

2.2 Ilpu nosy4eHHH OTPHMUATENBHBIX PE3Y/IbTATOB MOBEPKH N0 JOGOMY MYHKTY TabIuLBI 2
KOMIUIEKC [IPU3HACTCA HENPHIOHBIM K IPHMEHEHHIO H HANPABJIAETCS B PEMOHT.

2.3 IlpenycmaTpuBaeTcs BO3MOKHOCTD IIPOBECHHMA NMEPHOTMYECKOH MOBEPKH JUIS MEHBIIErO
YHCTIa U3MEpAEMBIX BelnynH. OObeM MOBEPKH ONpeleNsercss KCIUTyaTHpYyIOmel opraHu3anueil B
3aBHCHMOCTH OT NPUMEHEHHs KoMIulekca. Ha oCHOBaHMH pelneHns SKCIUTyaTHpyommeil opranu3amuu
COOTBETCTBYIOIIAs 3aIMCh NODKHA OBITH C/€7aHa B HKCIUTyaTAMOHHBIX JOKYMEHTAX M CBEJCHHS
nepenansl B Denepanbhblii HHGOpMALMOHHBIN GOHA 1O oOecreyYeHHI0 eIHHCTBA H3MEpPEHHH.
Omnpeznenenre MeTponOrHYeckHX Xapakrepuctuk mo nm. 10.2, 10.5 obs3atensHo s Beex
KOMILIEKCOB.

2.4 TloBepky KommjeKca JOMyCKaeTcs IPOBOAMTH KAK HA MeCTe SKCIUTyaTaluH, cobmoxas
YCTIOBHA SKCIUTyaTallid OCHOBHBIX M BCIIOMOTATE/IbHBIX CPEJCTBA MOBEPKH, TAK H B JaGOPATOPHBIX
ycnosusX. IIpu mpoBeieHuH N0BEpKH Ha MeCTe HKCILTyaTALMH, IEMOHTaX KOMIIEKCOB He TpeGyeTcs.

3
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3 TPEBOBAHMUA K YCJIIOBUSAM ITPOBEJAEHUS IOBEPKH

3.1 IloBepka MpoH3BOJUTCS MPH pabOUYMX YCIOBHAX AKCIUTyaTAlHH MIOBEPIEMOTO KOMILIEKCa |
HCIOIB3YEMBIX CPE/ICTB MOBEPKH.

3.2 Cpencrsa noBepKH KOMILIEKCA JOJKHEI OBITh MOArOTOBIEHB! K paboTe B COOTBETCTBUH C HX
PYKOBOJICTBAMH M0 3KCILTyaTallHH.

3.3 Ilpu npoBeieHUH MOBEPKH JOJDKHBI COOMIOIATECS CIAYIOMIHE YCIIOBHS:
- TEMIIEpaTypa OKpy:Karomiero Bo3ayxa ot MuHyc 40 °C mo 60 °C,
- OTHOCHTENbHAs BIaXHOCTh npH 25 °C no 98 %,

- armocdepHoe gaBnenue ot 84 no 106,7 kI1a,
- HaNpsOKEHHUE NIMTaHKA IepeMeHHoro Toka 9actotoi 50 I'm ot 90 1o 300 B,
- HallpsDKeHHe MUTaHUA NocTosHHOro Toka oT 10 10 15 B.
3.4 IloBepka NpPOH3BOANUTCSA aKKPEAHTOBAHHLIMH OPraHU3aIMsAMH B YCTAHOBJIEHHOM TOPSJIKE.

4 TPEBOBAHUSA K CIEHUAJMCTAM, OCYUWECTBJSAIOINUM

IIOBEPKY

4.1 K npoBeaeHHIO NOBEPKH JOMYCKAIOTCH JHIA C BHICIIMM HIH CPEIHAM TEXHHYECKHM
o0pa3oBaHHEM, ATTECTOBAHHBIE B KA4YeCTBE MOBEPHTENEH B 00JACTH PaJMOTEXHHYECKHX CPEJICTB
M3MEPEHHUH ¥ H3YIHBIINE HACTOALIYIO METOHUKY, JOKYMEHTAIIHIO HA KOMIUIEKC B 3KCILTYaTAlHOHHYIO
JOKYMEHTAIHIO Ha UCTIOJIb3yeMble CPE/ICTBA IIOBEPKH.

S METPOJJOTMYECKHE W TEXHUYECKHE TPEBOBAHUSI K
CPEJACTBAM IIOBEPKH

5.1 Jlns noBepKH NPHMEHSATH CPEICTBA IOBEPKH, IPHBEIEHHBIE B TaOIHIE 3.

Tabnuna 3 — Cpencrsa nosepku

CpPEACTB IMOBEPKH

Omneparuu Mertponoruueckne u TexHuueckue Tpebopanns k | [lepeuens

TIOBEPKH, CPEACTBAM  IIOBEPKH, HEOOXOAMMBIE IS | PEKOMEHIYEMBIX CpPEICTB
Tpebyromue IPOBEIEHHS OBEPKH MOBEPKH

IPUMEHEHUS

apaMeTpoB  JEKTPHYECKHX  CHTHAOB ¢
nosnocoi mpomyckauus 500 MI'm, amanaszon
3HaYeHHH Ko dumenTa passeptky ot 1 He/nen
1o 50 ¢/mem;

Cpencrea u3MepeHHH, NpelHa3HAYEHHBIE LIS
(GopMHpOBaHHA  HaBHTalHOHHBIX  CHTHAJIOB
CIYTHHKOBBIX  HABHTALIMOHHBIX CHCTEM C

.10 Cpenctsa u3MepeHwuii, npenHasHa4eHHble sl | ICTOYHMKE — mepBHYHBIE
Omnpenenenue BOCIIPOM3BEICHHS] €IMHHI BPEMEHH M IIKaJkl | To4HOro Bpemenn YKVYC-
METPOJIOTHYECKHX | BpDEMEHH, CHHXPOHH3HPOBaHHBIX mo curHamam | [T 02IM, per.
xapaktepuctuk u | THCC  TJIOHAC/GPS ¢ abcomornoii | Ne 60738-15
MOATBEPIKACHUE | MOTPEIIHOCTHIO CHHXPOHH3aIHH HIKaJTbI

COOTBETCTBHSA BpPEMEHH BBIXOJIHOTO cHMrHanza dactotoi 1 ['m (1

CpeacTBa PPS) otHocurenpHO mxans! Bpemenn UTC(SU)

H3MEpEHUH B peXHMe CHHXpOHH3alMu nmo curaanam THCC

meTponoruyeckuM | [JIOHACC/GPS ne Gonee 1 MKkc;

TpeOOBaHHIM Cpencrea usmepenm# ¢opmbl H BpeMeHHBIX | Ocumuiorpadsr nudpossie

3anomuHaromme (C8-205/4,
per. Ne 64767-16

Wmutarops curnanos CH-
3803, per. Ne 54309-13
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npeznenom  jomyckaemoro CKO  ciywaiinoit
COCTaBIAIOMIEH IOrpemHocTH  (QOpMHPOBAHHS
Oe33anpocHo# nansHOCTH He Gonee 1 M;
Cpenctea u3MepeHuil, npeaHasHa4YeHHbIE 1A
WMHTAllAM ¥  BOCHPOM3BEINECHHS CKOPOCTH
ABHKEHHS TPAHCIOPTHBIX CPE/CTB B JHANA30HE
ckopocteii ot 1 mo 300 km/u ¢ abcomoTHOH
NOTPEIIHOCTEI0 MMHTAIMH CKOPOCTH He Gonee
0,3 xm/a

Cpenctsa u3MmepeHMH, NpeJHa3HAYEHHBIE IS
H3MEPEHHs pacCTOAHUH B ananaszone ot 10 go 80
M ¢ abCOMIOTHOH NOrPelIHOCTHIO H3MEPEHHUI He
Gonee 0,3 M M H3MEpeHHsS TOPH3OHTATBHBIX
yrinos auanasone ot 0 mo 15° ¢ abcomoTHoi
MOrpeNIHOCTBIO H3MepenHii He Gonee 0,6°

Hmutaropel nmapameTpoB
JBHIKCHHS TpPaHCIOPTHBIX
cpeacts «CAIICAH 3M»
per. Ne 73015-18

TaxeomeTpel 31€KTpOHHEBIE
Leica TS30, TM30, per.
Ne 40890-09

bonee 1 °C;

Cpenctsa H3MepeHuii OTHOCHTEIIBHOI
BJI&)KHOCTH BO3JyXa B AMANa30He H3MEPEHHH OT
0 10 98 % c norpemHoCTEIO He Gonee 2 %

m. 7 — 10 | Cpexactsa H3MEPEHHH Temneparypsl | TepmomeTpsl
Kontpons OKpYIKaloIIei Cpe/ibl B THANA30HE H3MEPEHHH OT | CONPOTHBICHHSA
ycaoBuii noBepkd | -40 10 +60 °C ¢ abcomoTHOM NOrpeIHOCTEIO HE | IIaTHHOBBIE

BHOPONpPOYHbIE ITATIOHHBIE
IITCB, per.Ne 23040-14

H3mepuTenu BIaKHOCTH H
temneparypsl  UBTM-7,
per. Ne 15500 - 12

m 10.2 W mkaTop BpeMEHH ¢ TOYHOCTBIO oToOpakenus | Muaukarop Bpemenn «UB-
Bpemenu a0 0,0001 ¢ 1»
IIpumeuanue — Jlonyckaemca ucnonb3oéamv npu noeepke Opyue YmeepicOeHHble U

ammecmoGaHHble IMANOHbL eOUHUY BeNUNUH, CPEOCMBA USMEPEHUl YMEepICOeHHO20 Mmuna u
nosepeHHble, Y0061emseopaioujue MEMPON02UYeCKUM MPeBOBANUSIM, YKA3AHHBIM 8 mabauye.

6 TPEBOBAHHUSI 1O OBECIHEYEHHIO

INPOBEJEHUS IIOBEPKH

6.1 I1pu npoBeieHHH NOBEPKH HEOOXOAUMO COOIIIOIATE:

- TpeOOoBaHHs 1O TeXHHKe 0€30MacHOCTH, yKa3aHHbBIE B JKCILUIyaTALMOHHON JIOKyMEHTAIMH
(manee - D]1) Ha HCTIOJIB3yeMbIE CPECTBA MIOBEPKH;

- [IpaBHJIa 1o TEXHHKE 6e30nacaocm, neﬁcmyxomue Ha MECTE ITOBEPKH.

BE3OITACHOCTH

7 BHELLIHUA OCMOTP CPEJICTBA U3MEPEHUI

7.1 Ilpu BHEMmHEM OCMOTpE KOMILIEKCA YCTAHOBHTE:
- KOMIUIEKTHOCTh KOMILIEKCA H HAIHYHE MAapKHPOBKH (3aBOJCKOH HOMEp, THIT) IYTEM
cnudeHns ¢ 3/ Ha KOMIUIEKC, HATMYME MOACHAIOIIMX HaAIHCeH;

- LIEJIOCTHOCTH l'[J'[OM6, Pa3bEMOB H BHECIITHHX COCIHHHTEIbHBIX Kaﬁeneﬁ;

- OTCYTCTBHE KOPPO3HMH, MEXAHMYECKHX ITOBPEXKICHWH M APYrux AeeKTOB, BIHAIONIMX HA
3KCILUTYaTallHOHHBIE H METPOJIOTHYECKHE XapaKTePHCTHKH.
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7.2 Pe3ynbTaThl NOBEPKH CUMTATH IOMOKHTEIBHBIMH, €CIH Pe3yNbTaTel BHEIIHETO OCMOTpa
YIOBJIETBOPAIOT 11. 7.1.

8 NMOATOTOBKA K IIOBEPKE M OIIPOBOBAHHUE CPEJCTBA
U3MEPEHUI

8.1 Cobpartb KOMILTEKC B COOTBETCTBHH C PYKOBO/ICTBOM 110 KCILTYATALHH.

8.2 TloaxmoynTh mepcoHaNbHBIA KOMIBIOTEP (HOYTOYK) K KoMIulekcy vepe3 Ethernet-xanan
CBSI3H.

8.3 BKIIOYHTE MHTAHHE KOMILIEKCA.

8.4 3anyctuts BeG-Gpaysep H OCYIIECTBHTH NOAKIIOYEHHE K KOMIUIEKCY IO yYKa3aHHOMY B €ro
tbopmynspe IP anpecy.

8.5 Y0enuTbes, 9TO OTKpHIBAETCA MPOrpaMMHas CTPaHHLA /IS BXO/a B BeG-unTepeiic.

8.6 Ha oTkpeiBuIeiics cTpaHHIle BBECTH HMsI II0JIb30BaTEIs M Aok «testery/ «testy.

8.7 YbenuTses B OTKPBITHH I7IaBHOM CTPAHHIBI B HaXaTh Ha Heil kiasumy «[ToBepkay.

8.8 YGenuthes, UTO pacKphIBACTCSH CTPAHMIA C TEKYIIMMH BHICOM300paXKCHHEM, AATON M
BpEMEHEM.

8.9 PesynbraThl MOBEpKH CHHTAIOTCS MOJIOXKHTENBLHEIMH, €CIH IPOrPaMMHOE OGecIeyeHue
KOMILIeKca 0ToOpaxaeT BHIeOH300pakeHHe C IaTO! U BPEMEHEM.

9 IPOBEPKA IIPOTPAMMHOI'O OBECIHEYEHWSI CPEJACTBA
U3MEPEHUM

9.1 Hcnonesys wuntepdeiic (I10) kommuekca NpoBepHUTh HICHTHOHKALMOHHBIE [AHHBIE
METpOJIOTHYECKH 3HaunMoH dacth [lO. JlaHHBIE [OMKHBI COOTBETCTBOBAaTH NPHBEIECHHBIM B
Tabmuue 3.

Tabimua 3 — VinenTH(HKaIHOHHBIE JaHHBIE METPOJIOTHYECKH 3HAYMMOi gacTu [10

UnenTuduKaMOHHbIE JaHHBIE (IIPH3HAKH) 3HauyeHue
Wnentudukanmonsoe Hanmenosanue [10 SimFwKTris
Homep Bepcun (MaeHTHOHKAIMOHHBINA HOMED)

I10 He Huxke 2.0

[Tudposoit uaentuduxarop 10 (korTpoIBEHAS 64e844acb260462c4b581242fc7dade5b90b08da
cymma)

ANTOPHTM BBIYHCIIEHHS HeHTH(DHKaTopa [10 SHAI

9.2 Pe3ynbTaTel NOBEPKH CYHMTATh MOJOKHTENBLHBIMH, €C/TH HIEHTHQHKAMOHHBIE JaHHBIE
COOTBETCTBYIOT YKa3aHHBIM B Tabiuue 3.

10 OHNPEAEJEHHUE METPOJIOTHYECKHX XAPAKTEPUCTHUK
CPEACTBA M3MEPEHMH W MOATBEPKIEHUE COOTBETCTBUS
CPEACTBA U3MEPEHUH METPOJIOT MYECKAM TPEBOBAHUSIM

10.1 Onpenenenne ananasoHa ¥ NOrpemMHOCTH H3MepeHHH ckopocTH aABmkenus TC
PAHOIOKAHOHHBLIM METOI0M B 30He KOHTPOJIS

10.1.1 VcranoBute na pacctosauu or 0,5 10 30 M HMHMTATOP CKOPOCTH JIBH)KEHHS
TPAHCIIOPTHBIX CPEJICTB MEPel KOMILIEKCOM.
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10.1.2 BmounTs TIHTaHHE KOMIUIEKCA W BBECTH MMS M Taponb «testery/ «testy. Ha
OTKPBIBIICHCS CTPaHHIIE HaXaTh KIaBuy «[loBepkay.

10.1.3 TlocnenosatensHo ycTaHaBIMBaTh 3HAYEHHS HMHTHDYEMOH CKOPOCTH H3 JHara3oHa
3HaueHwu# 2, 20, 70, 120, 150, 180 u 300 xm/4.

10.1.4 TIpoussecTu u3MepeHHe CKOPOCTH KOMILIEKCOM, GHKCHDYS IS KAJKIOTO 3HAYEHHS H3
YKa3aHHOr0 Mana3oHa NOrPelIHOCT H3MEPEHHs CKOPOCTH JBHIKEHHS, BEIMHCIEHHYIO 110 opMyte:

AV = View - Vneﬁm,
rae Vipy - U3MEpPEHHOE KOMIUIEKCOM 3HAYeHHE ckopocty apuxkeHus TC,

a Vieners - JEHCTBHTENBHOE 3HAYEHHE CKOPOCTH ABHKeHHs TC (noxazaHMs HMMHTaTOpa
CKOpPOCTH).

10.1.5 Pe3ynbTaTel HOBEpKH CUMTATh NONOKHTEIbHBIMH, €CIH TS BCEX 3HAUCHHIL CKOpPOCTH
MOy 4€HHBIE 3HAYEHHS a0COIOTHOR MOTPEITHOCTH HAXOAATCA B Ipeenax =1 kv/d.

10.2 Onpenenenne abcomOTHON NOIPEmHOCTH TNPHCBOEHHS BpPEMEHHONW MeTKH
BH/IE0KA/IpPY

10.2.1 Co6parb cxeMy B COOTBETCTBHM ¢ PHCYHKOM 1.
1Ty

HCTOHIK cpeacTBo . S HCTOMHIIK
muTanns [ KOMILIekce P YRYC-IIII
BIIYAI3ALHI 02TV MHTAHUSA

SIRF

Prucynok 1 — Cxema BeImONHEHHS H3MEPEHHMI

10.2.2 O6ecneunTs MakCHMAIbHYIO paTHOBHINMOCTS CHIHATIOB HABMIALHOHHEIX KOCMHYECKHX
annapatoB I'JIOHACC u GPS B neGecnoit momychepe. B cooTBercTBHH ¢ 3KCILTyaTallHOHHOH
AIOKYMEHTAIHEH Ha KOMIUIEKC H HCTOYHHK TOYHOTO BPEMEHH IIOArOTOBHTD HX K pabore.

10.2.3 TToaxkmouuTh KOMIUIEKC K KoMIpioTepy 4epe3 Ethernet-xaman cBs3u, BKTIOYMTH
KOMIIJIEKC, 3aMyCTHTh BeG-Opay3ep M OCYIIECTBHTH MOAKIHOYEHHE MO yKazaHHoMy B (opmyiisipe
komiutekca IP anpecy.

10.2.4 B nporpaMmHOi#i CTpaHHIIe BBECTH UM [1OJI630BATENS U napok «tester»/ «testy.

10.2.5 Y6enuTbes B OTKPBITHH I1aBHOM CTPAHUIE! M HATHYMA HA Hell JaThl/BPEMEHH.

10.2.6 Hasectu kamepy KoMILIeKca Ha CpeacTBO BU3YIM3aLHAN H COPMHPOBATH IATh KAIPOB
B Teuenne 10 MunyT ¢ m3o6pakenueM cpencraa BU3YalTH3alMH (PHCYHOK 2).
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Pucynok 2 — Kanp ¢ uzobpaxennem «MB-1»

10.2.7 CpaBuuthb 3HaueHus Bpemenu T, (H306paxenue CPEeACTBa BH3yallM3aLMH Ha Kajpe) ¢
BPEMEHEM, OTOOpa)KeHHOM Ha Kajpe KoMIutekca T, ONpeIeHTh HX Pa3HOCTS 110 (hopmye (c yaerom
MOSICHOTO BPEMEHH ):

AT - T¢}K o T3'
10.2.8 PesynbTatel MOBEpKH CYMTaTh TMONOKHTEIBHBIMH, €CIH JUIS BCEX NIPOBEAEHHBIX
H3MEPEHHH, TNOJYYCHHBIC 3HAYEHHS YNOBJIETBOPSIOT KPHUTEPHIO TOXKIECTBEHHOCTH CEKYHIHBIX

umiynbeoB 1 I'u (1 PPS) u 3Hauenue At He Gonee £0,5 c.

10.3 Onpenenenne abcoaoTHol morpemsocTn CHHXPOHH3AUHH BHYTPeHHeH MKAaJbI
BPEMEHH KOMILJIEKCA ¢ HAUHOHAILHOH KOOpAHHHPOBaHHOi mKkauoii Bpemenn UTC(SU)

10.3.1 CoGparts cxeMy B COOTBETCTBHH C PHCYHKOM 3.

UcTounuk Tounoro PPS T —
BpEMEHH
Ocuunnorpag
UH(ppPOBOH
C8-205/4
KoMmiiekc
KPUC-2 PPS Kanan 2

PrucyHok 3 — Cxema BhINONHEHHS H3MepeHHi

10.3.2 Y6enuTnest, 9T0 KOMIUIEKC H HCTOYHUK TOYHOTO BPEMEHH CHHXPOHH3HPOBAHBI C
HalHOHa/IbHOH 1Kano# Bpemenu UTC(SU).
10.3.3 HacTpouTts 1ByXKaHaTbHBIH ocuunnorpad:

10.3.3.1 YcTanoBHTb KO3()pHIMERTE BEPTHKAILHOTO OTKIOHeHNS | BOMBT/ nenenue amns odoux
KaHalIoB ocuuorpada.
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10.3.3.2 YcTaHOBHTH THIIBI BXOZOB «IOCTOSHEEI Tok» (DC).
10.3.3.3 YcranoBuTh passepTky 1 MKc/aeneHue.

10.3.3.4 YcraHOBHTh THI CHHXPOHH3ALMM «ABTOMATHYECKAS», (IO TEPeAHEMY (GpoHTY»,
«MCTOYHHK KaHan 1».
10.3.5 Onpeaenuts abCOMOTHYIO NOrPEIIHOCTE CHHXPOHH3AIHH BHYTPEHHEH IIKaIbl BpEMEHH

KOMIUIEKCA ¢ HAlMOHATBHOH KOOpAHHMPOBaHHOH miKkanoi Bpemenn UTC(SU) kak pasHOCTb MexIy
nepeHuMH (porTamu ummynscoB 1 [ (1PPS) (pucynok 4).

TELEDYNE LECROY L==Enm
¢

e T L T A T S S A B ki 8 Bk

ORI

CH1= 1,000 CH2= 1,80V MS0Qps  CHIZ640aU
MPos:240ms ===

kaHat | - umMnynsc 1 I'u (1PPS) ot ucrounnka Tounoro BpeMen#
KaHan 2 — ummnynse 1 ['n (1PPS) ot kommekca

Pucynok 4 - Ocunutorpamma umnynscos 1PPS.

10.3.6 Pe3synbTaThl MoBEpKH CUMTATh MONOXKHTENBHBIMH, €CH aGCOMIOTHAs MOIPELIHOCTH

CHHXPOHH3AllWH BHYTPEHHEH IIKalbl BPEMEHH KOMILIEKCA C HAMOHATLHOH KOOPAMHHPOBAaHHON
mkanoi spemenn UTC(SU) naxoautes B mpeaenax +5 MKc.

10.4 Onpenesenne abcoOTHON NMOrPeMHOCTH M3MEPEHHil PACCTOSHHSA OT PaJaAPHOIro
mMoayas kommutekca 10 TC um abcooTHOH NOrpemIHOCTH H3MEPEeHH YIJIa MEKIY 0ChbI0
PaJapHOTo MOJIYJI KOMILIeKca u HanpasJiennem Ha TC

10.4.1 Onpenenienne NpoM3BoAMTE Ha IUIOIIAKE pa3sMepoM He MeHee 85x8 M. Ha ueii
PasMeCTUTh mecTh Touex NeNe 1-6 coriacHO pUCYHKY 5, HCTIONB3Ys TAXEOMETP 3NEKTPOHHBIIA.
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Pucynok 5 — Cxema npoBesenus u3amepeHHii

Toukn ycTanoBHTS criemyiommm 06pasom:
- IPH IEPBHYHOM MOBEpKe:

paccrosHue oT ToukH 1 10 Touku 2 - 10 M;

paccTosHue OT TO4YKH | 10 ToukH 3 — 80 M;

yrozn, obpa3oBaHHsIii Toukamu 2-1-4 - 5° (paccTosHue 10 ToUKH 4 - 10 M);

yroi, o6pasoBaHHbIA TouKamu 2-1-5 - 15° (paccrosuue 10 ToukH 5 — 10 M);

yroi, o6pa3oBaHHbI Toukamu 2-1-6 — munyc 15° (paccTosHHe 10 TOUKH 6 — 10 M);

- IIpH NIEPHONYECKOH MOBEpKe:

PacCTOSHHE OT TOUKH 1 10 ToukH 2 — npuMepHo 10 M;

paccTosHHE OT TOYKH 1 110 ToukH 3 — mpuMmepHo 25 M;

yron, o6pa3oBanHslii Toukamu 2-1-4 - 5° (paccTosHEE 10 TouKH 4 npuMmepHo 10 M);

yrou, 00pa3oBaHHEIH Toukamu 2-1-5 - 15° (paccTosiHue 10 TOUKH 5 npuMepHo 10 M) mubo yrom,
oOpasoBaHHbIi Toukamu 2-1-6 — Munyc 15° (paccTostaue 10 Touky 6 npumepHo 10 M). Bribop yria
3aBHCHT OT MECTa yCTaHOBKH KOMIUIEKCa M y100CTBa IpoBeieHus pabor.

PaccTosnus Mex 1y TokamH IIpu mepHoaHYecKoi TMIOBEPKE PEKOMEH/1yeTCs BEIOHpATh HCXOIS U3
PacrookeHHs KoMILIeKca i obecnieyenns 6e30NacHOCTH NPOBE/IeHUs paboT 1o TIOBEPKE.

10.4.2 Kommiekc ycTaHOBHTh Ha mTarkBe B TOuke 1. WmuTatop napameTpoB JABHIKEHHS
TPAaHCTIOPTHBIX CPEJICTB YCTAHOBHTH HA IITATHBE B TOYKE 2.

10.4.3 Tloaxmounts nepcoHanbHBIH kommbiotep (IIK) k KOMIUIEKCY, BKIIOYATH KOMILIEKC,
3anyCcTHTh BeO-Opay3ep H OCyIIEeCTBATH NOAKIIOYeHHE. BBECTH MM MOJIB30BATENS 1 napoib «testery/
«test». Ha oTkpeIBLIeiics cTpanHIe HaXaTh HA Knasuiry «ITosepkan.

10.4.4 TloBopaunBas MMHTATOP, COBMECTHTB METKY B LEHTpe H300pa’keHHs Ha 3KpaHe
MMHTATOPA ¢ PaJHOIOKAHOHHBIM MOJIYJIEM KOMILJIEKCa.

10.4.5 3adukcuposars He MeHee 3 3HAYEHMIT H3MEPEHHOH JaIbHOCTH iy

OnpenenuTs 3na4eHus aGCOMOTHOH MOrPELIHOCTH H3MepeHuii qansHocTd Ad o Gopmyne

Ad=dism — deficrs

10
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JleficTBHTeNIbHOE 3HAYEHHWe NANBHOCTH NPHHHMAETCS PABHBIM 3HAYCHHUIO, H3MEPEHHOMY
TaXeoOMETPOM.

10.4.6 IlepemecTuts uMuTaTOp B TOuKy 3. [IpoBecTn onepauun B cootsetcTsuy ¢ 1. 10.4.4.
BBImonHATE 3 H3MepeHHs H pacCMTaTh 3HAYEHHS aGCOMOTHOMN MOrpelHOCTH H3MEpeHUH JaIbHOCTH
Ad, IpH dseficrs, YCTAHOBIEHHOMY B 3aBHCHMOCTH OT BH/Ia TIOBEPKH.

10.4.7 Ilepemectuts uMuTatop B T0uKYy 4. [IpoBecTH onepauus B cooTBeTcTBHH ¢ 1. 10.4.4,

10.4.8 3aukcupoars He MeHee 3 3HAYEHHIT M3MEPEHHOTO A3HMYTAIBHOIO YITIa OQan.

10.4.9 Onpenenuts 3Ha4eHAs aGCOMOTHOM MOTPEITHOCTH H3MEPEeHHH a3HMYyTaIbHOTO yIia Ay
no gopmyie

Aa = Ousv — Olgeicrs

JleficTBATENBHOE 3HAYCHHE YIIIa IPHHHMACTCS PABHBIM Oaciicrs = 5°.
10.4.10

[Ipu nepBH4HO# noBeEpKe.

ITepemectuts HOMepHO# 3Hak B Touky 5. ITpoBectn ONnepauud B COOTBETCTBHHU ¢ 1. 10.4.4,
Bbmonuute mo 3 u3MepeHHs W omNpeNenHTh 3HAYEHHs AOCOMIOTHOMN TNIOTPEIIHOCTH H3MEPEHHH
AAIBHOCTH NPH dieiiers = 10 M 1 3HaYeHAS aGCOMOTHOM ITOIPELIHOCTH H3MEPEHHIT A3MMYTATBLHOTO yria
IIPH O geiicra =15°,

IlepemecTuts HOMEpHOI 3HaK B Touky 6. IIpoBecTn omepauun B cootsercTsuy ¢ m. 10.4.4.
BEIMOMHUTE 10 3 M3MepeHHA M ONpeNeNHTh 3HAYEHHS AGCOMIOTHOH MOTPEIIHOCTH H3MEpPEHHIH
AaTBHOCTH NPH dieiers = 10 M 1 3HAYEHNS aGCOOTHON IOTPEIIHOCTH H3MEpEHHIA a3sMMYTaJIbHOTO yIJIa
IIPH Ogeiiers = MHHYC 15°,

IIpu neproxnyeckoii mosepke.

IlepemecTHTh HOMEPHOH 3HAK B TOHKY 5 HIIM 6 B 3aBUCHMOCTH OT MECTa YCTAHOBKH KOMITIEKCA
H ynoGcrsa nposenenus pabor. Ilposectu onepamuu B cootsercTsuy ¢ 1. 10.4.4, BBIIOTHATS 10 3
H3MEPCHUS ¥ ONPENETUTE 3HAYCHHUS a0COMOTHOM MOTrPEITHOCTH H3MEPEHHH ATbHOCTH M 3HAYEHHUS

abCOMIOTHOH MOTPEMHOCTH H3MEPeHHH a3sMMYTANBHOro yria MpH 3HAYCHUAX ducicrs M Olacticrs,
OIpeZie/IeHHbIX MPH MIOMOIIH TaXeOMeTpa.

10.4.9 PesynsraThl IOBEpKH CYATATH MONOKHTENLHBIMH, €C/TH BBITOIHSIOTCS 00 YCIIOBHS:
- 3HAa4eHHA aOCOMIOTHOM INOrpeNIHOCTH W3MEDEHHH pACCTOSHHS OT pazapHoro Mojyuis
kommiekca 210 (TC) B 30He koHTpONs Ag HaxoasTes B npexenax +1 m;

- 3Ha4YCHUA abCOMOTHOH MOrpEeNHOCTH H3MEPEHHH YIa MEXKIY OCBIO panapHoro Momyis
KoMIiekca i HarnpasineHiem Ha TC B 30He KOHTPONS Aq HAXOAATCA B mpejesax +2°.

10.5 Onpenesenne adco/0THON HHCTPYMEHTAILHOI MOrPEeHIHOCTH (NPH J0BePHTEILHOI
BeposiTHOCTH 0,95) onpeaeienns KOOPAHHAT KOMIVIEKCOB B IUIaHe

10.5.1 CoBpath cxemy B COOTBETCTBHH ¢ PHCYHKOM 6. MCKTIOUHTE PaaIHOBHIHMOCTh CHIHAJIOB
HaBHUTALHOHHBIX KocMuyeckuX anmaparoB [JIOHACC/GPS peanbHBIX rpynmupoBOK.

HMHTaATOp BY-curnan
CHIHAJIOB AEPENIMYHAIOWAS
/ aMTensa
HCTOYHHK II3BM
» KOMIIJIEKC - I\
naTtanns 12 B

PrcyHok 6 - Cxema nposenenus n3mepeHwuii TpH OnpeJeIeHAH a0COMOTHON HHCTPYMEHTAIBHOMN
TMOrPEITHOCTH ONpe/Ie/IeHHs] KOOPHHAT

11
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10.5.2 I1oAroToBHUTE CIEHAPHH MMHTALMH ¢ IAPAMETPAMH, IPHBEICHHBIME B TabHILE 4.

Tabmina 4
®opMHpyeMBIe CIIyTHHKOBBIE I'JIOHACC (L1, xox CT)
HABHTAIIMOHHBIE CHTHAJIEI GPS (L1, xon C/A)
[IpopomkuTensHOCTS 180 muH.
KonuuecTBo kanasos:
['JIOHACC -
GPS -
Koopnunate! B cucteme koopaurat WGS-84:
- LIKpOTa 60°00'000000 N
- Jonrora 30°00'000000 E

10.5.3 Orkpeith unTepHET Gpaysep [I9BM u Beectn IP-ampec moBepsemoro xommiekca. [l
YCTaHOBKH CBSI3H BBECTH MM «tester» U napojb «test». 3anyCcTuTh CleHapHii HMHTALHH.

10.5.4 HactpouTs cuctemy Ha BhIIady pe3y/IbTaToB H3MepeHHi B mpotokoire NMEA.

10.5.5 OcymectButs 3amace NMEA coobmenuii ¢ yactotoii 1 coobmenne B 1 ¢ B TeueHne
30 MunYT.

10.5.6 Onpenenuts abCOMOTHYIO MOTPENIHOCTE ONpEIeNeHHs KoopauHatel B (mmpota) mis
CTPOK, B KOTOpbIX 3Ha4eHne PDOP < 3, no popmyne:

4B(j)=B(j)- B,

eticm »

rae AB(j) — aGcomoTHas NOrpemHoCTb ONpeIeeH s IMHPOTHI, rpaayc eIMHHIIBI IVIOCKOTO yIJia
(nanee-rpaznyc);
Bieners — Ii€ficTBHTEIbHOE 3HAYEHHE KOOPAMHATEI B, rpamyc:

B(j) — n3mepennoe 3navenue koopaunaTel B B j-if MOMeHT BpPEMEHH, Ipajgyc;
N — KomH4ecTBO H3MEpeHHi.

AHAJIOTHYHBIM 06Pa30M ONPENETUTh abCOMOTHYIO MOrPEIIHOCTE omnpezieleHHst KOOpAUHATEI L
(momrora).

10.5.7 [lepeBecTn 3HaYeHns MOrpeIIHOCTeH B METPBI 110 bopmynam:

= JUTA ITAPOTHI:

a(l—ez)
AB(m) = arcl"—-——T'AB"
(1-¢’ sin’ B)
- JUIS. JJOJITOTHI;

a(l —~g° )cosB
AL(Mm)=arcl"——r—ou—__.
(1 —e’sin® 3)3

IZie a — Gonbluas noayoch 06IIEe3eMHOT0 IUIHIICOMIA (WGS-84: a=6378137 m);
€ — SKCLEHTPHCHTET 00me3eMHoro aumHncounaa (WGS-84: ¢2 = 0,00669437999);
17=0,000004848136811095359933 pamman (arcl”).

10.5.8 PaccumTarh cHcTeMaTHuecKyio OrpemHoCTS OIpeNIeNIeHHs] IMPOTHI 1T hopMyIie

12
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N
dB = > AB()
N j=1

AHanoruyseM 00pazoM paccuuTaTh CHCTEMATHYECKYIO MOIPEIIHOCTE ONpeIeIeH s 10ATOTHI.

10.5.9 Omnpenenuts cpennee kpajaparuueckoe otkinoHenne (CKO) pesynsrata ompeneneHus
ITHPOTHI 1O opmyIe:

> (AB()-dB)
j=I

N-1I '

AnanoruunsiM o6pazom onpenenuts CKO pesynbrara onpeaeneHus 10IroTel.

10.5.10 Onpenenuts abCOMOTHYIO MOTPEIHOCTH (NIPH JOBEpHTETbHOH BeposTHOCTH 0,95)
onpe/IeNeHHsl KOOPAUHAT MECTOIOJIOKEHHS B TLIaHe 110 (opmyIie:

1, = +(VdB® +d[’ e

10.5.11 Pe3ynbTaThl IOBEPKH 110 ONpPE/IEICHHIO a0COTIOTHOH HHCTPYMEHTAJIbHOM MOTPEIHOCTH
(npu nosepuTebHON BeposTHOCTH 0,95) ompeneneHHs KOOPAMHAT KOMIUICKCOB B IUIAHE CYHTATh
TIOJIOMKHTENLHBIMH, €C/TH 3HA4YeHHsA abCOMIOTHON MOTPelIHOCTH (TpH JOBEPHTEIIBHOH BEPOATHOCTH
0,95) onpeieneHHsi KOOPAWHAT MECTONOJIOKEHHS B I/JaHE HAXOIATCA B Npe/eax £5 M.

11 O®OPMJIEHME PE3YJIbTATOB IIOBEPKH

11.1 Pe3ynbTarhl MOBEPKH KOMILIEKCA MOATBEPHKAAIOTCA CBEICHHAMH O pe3yIbTaTax IOBEPKH
Cpe/CTB M3MepeHuil, BKIOYeHHbIME B DeepanbHblii HHOOPMALHMOHHBIH ¢dona no obecrneyeHHIO
eZMHCTBA M3MepeHwmil. [1o 3asBIEHHIO BJaJENbla KOMIUIEKCa MM JIMIA, MPEACTaBHBIICTO €ro Ha
TOBEPKY, BBUIAETCS CBHIETENLCTBO O TMOBEpKe M (1K) B GopMynap KOMIUIEKCA BHOCHTCA 3allHCh O
TIpOBEJIEHHOH MOBepKe, 3aBepsieMas MOMKMCHIO OBEPHTE/IS H 3HAKOM MOBEPKH, C yKasaHHEM Jathl
TOBEPKH, WM BIIAETCS H3BEIIEHHE O HEMPUTOAHOCTH K IPUMEHEHHIO CPE/ICTBA M3MEpPEeHHUH.

11.2 PesynbTaTh noBepkd oOPMHTB 110 YCTAHOBJICHHOH (opme.

Haganmeauk HUO-6 OT'YI1 « BHUADTPU» B.W. JloOGpoBonbCcKui
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