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1 BeepeHue

Hactosawee pyKoBOACTBO MO 3KCO/AyaTauuu NpeaHa3sHayYeHo ANA  M3yyYeHuA
YCTPOMCTBA, NPUHLMNA OENCTBMA, NPABUA MCMOb30BaAHMA, TPAHCMNOPTUPOBAHMA W
XpaHeHua pedpnektometrpoB BekTOpHbix CABAN R60, CABAN R150, CABAN 180,
CABAN R54, CABAN R140, RNVNA wu aHanusatopos ueneir RNVNA (panee -
N3IMepuTenn).

PyKoBOACTBO MO 3KCNAyaTaLMmU COCTOUT U3 ABYX YacTen.

B nepBoii yacTn copepskatca obuwme cBegeHMA 06 uM3MepuTenax, npuBeaeHbl
OCHOBHbIE M CNPABOYHbIE TEXHUYECKME XaPAKTEPUCTUKN B TaBANYHOM U rpadnYeckom
BWAAX, YKa3aHbl COCTaB, yC0BMA 3KCMN/IyaTaLUMn, TPAHCNOPTUPOBAHMA U XPaHEHWA.

Bo BTOpOI YacTn npmnBeaeHbl MHCTPYKLMM NO YCTAHOBKE M HAaCTPOIMKe NPOrpammMHOro
obecneyeHna, AaHO ONMCaHWE NPOrpaMMmbl, NpeacTaB/eH MNopsAAOK NpPoBeaeHUA
N3MEpPEHU.

Mepes Hayanom 3KCnayatauuMum wusmepuTeneid HeobXxoAMMO O3HAKOMUTLCA C
HaCTOALLMM PYKOBOACTBOM W, MPU HEOBXOAMMOCTH, C PYKOBOACTBOM NPOrpaMMMICTa
ANA ANCTaHUMOHHOrO ynpas/ieHnsa npubopammn M METOAMKON NOBEPKU A1 KOHTPOASA
METPO/IOrMYECKUX XapaKTEPUCTUK.

PaboTa c usSMepuUTeNaMm U UX TEXHUYECKOE 06CNYKMBaAHME A0/IKHbI OCYLLECTBAATLCA
KBAaAMOUUMPOBAHHBIM MEPCOHAIOM C  WHXXEHEPHOW MOATOTOBKOM, WMEKOLWMM
Haya/ibHble HaBblkM NO paboTe c ycTporictBamu CBY 1 nepcoHanbHbIM KOMMbIOTEPOM.

MpeanpuaTne-M3roToBMTENb OCTABAAET 3a COBOI NPaBo, He yBeaOMAAA noTpebutens,
BHOCUTb B KOHCTPYKLMIO U JOKYMEHTALMIO M3MepUTeNeil n3sMeHeHus, He BanaoLme
Ha X HOPMMPOBAHHbIE METPOIOTUYECKME XapPaKTEPUCTUKN.

[JOKYMEHT ABnAeTca pe3yNbTaTOM W TBOPYECKOro Tpyaa W
NHTEeNNIEeKTYaNbHOW AeATEeNbHOCTU COTPYAHUKOB Npeanpuatma-
usrotosutens. He pgonyckaetca WCNONb30BaHME  [AAHHOrO
JOKYMEHTa, pPaBHO KaK WU ero 4actn, 6e3 yKasaHuA
HAaMMEHOBaAHMA [AOKYMEHTA M HaUMEHOBaHMA npeanpuaTUA-
N3roToBUTENS.

BHUMAHMWE!

3AMNPEWAETCA Kommepyeckoe  UCMONAb30BaHME  OAHHOMO
AOKYMEHTA, PaBHO KaK U ero 4yactu, 6e3 nMcbMeHHOro cornacumsa
npeanpuATUA-U3roToBUTENA.



npe,ﬂ,l'lpVIFITVIe-I/BI'OTOBVITEJ'Ib He HeceT OTBETCTBEHHOCTU 34 nocneacTemA
HEI'IpaBMfIbHOI‘;i 3KCNnayaTauun M3mepMTeneﬁ, HapyweHnAa npasun 6e3onacHoCcTn K
Hecobn I04eHUA NPOYUX HEO6XO£I,MMbIX mep NpeaoCcTtopoKHOCTU.



2 TpeboBaHua 6e3onacHocTH

Mpn 3kcnnyataumm npubopa Heobxogumo cobntogatb TpeboBaHua: «[llpaBuna
TEXHWYECKOM 3KCNyaTalumMm 3/1eKTPOYCTAaHOBOK noTpebutenen» u «lMNpaBuaa TEXHUKU
6€30nNacHOCTM NPU 3KCN/IyaTaluMm 3/1eKTPOYCTaHOBOK NoTpebutenein».

BeHTUNALMOHHbIE OTBEPCTMA Ha Kopnyce npubopa (Npu MX HaAUuMKU) He OONKHbI
3aKpblBaTbCA NpeaMmeTamu.

Mpwu pabote ¢ usmeputensmu CABAN R180, RNVNA Heobxoammo cobniopatb obuime
Mepbl 6e30MacHOCTM, OTHOCALLMECA K annapaTtype, paboTalolieit OT 3/1eKTpoceTH

~230 B, 50 lu.

BHUMAHWE!

BHUMAHMWE!

3AMPELLAETCA npon3BoauTb CAMOCTOATENbHbIN PEMOHT.

K paboTte c usmeputenamm moryT ObiTb AONYLWEHbl AMLA,
npoLlelme MHCTPYKTaXK No TEXHUKe 6e30nacHOCTU nNpu paboTte
C 3/IEKTPO- M PaAMOU3IMEPUTENIbHBIMM NPUBOpPamMK.

Mepen BKAOYeHMEM npubopa B CeTb cCreayeT MPOBEPUTL
MCNpPaBHOCTb BHeLLHero 6/10Ka NUTaHua (Npu Haanuum).

[o Hauyana pabotbl ¢ usmeputenamum RNVNA coeanHute ogHy

KNEeMMY « = » Ha INL,EBOMN NaHe/IN LWACCU C LUMHOM 3aLUTHOro
3a3emneHuns. PaspbiB IMHUK 3aWMTHOTO 33a3EMJ/IEHMA MOXKET
caenatb paboTy ¢ npnbopom onacHo.

OcMOTp NPOBOAUTL TONbKO NPU OTKAOYEHMM Npubopa OT ceTu
3/IeKTPONUTaHMUA.

Mepens Hayanom paboTbl C M3IMEPUTENIEM KOPMyC YNpaBAAIOWEro KOMMbOTEPa
[ONKEH BbITb COEAMHEH C KOPNYCOM UCC/IeayEeMOro YCTPOMCTBA.



2.1 3awuTa OT 3/1IeKTPOCTAaTUUECKOro pa3paaa

BHUMAHMWE!

Ha paboyem mecte [A0NXHbI ObiTb MPUHATbBI Mepbl  NO
obecrneyeHMo  3alMTbl  OT  BO3AEUCTBUA  CTAaTUYECKOro
3N1eKTpuMYecTBa.

3awWmTa OT 3/1eKTPOCTATMYECKOro paspAga O4YeHb BayKHA npu
NOAKNIOYEHUN K Npubopy, MO0 MpPU OTKAOYEHMM OT HEro
N3Mepsemoro ycTpoictea. CTaTuyeckoe 3/1eKTPUYECTBO MOXKET
HaKoONUTbCA Ha Balwem Tene W nNpu paspsage noBpeauTb
YyBCTBUTE/IbHbIE 3/1IEMEHTbI BHYTPEHHUX Lenei nmbo npubopa,
nmbo  mM3mepsieMoro  yctpouctea. [ns  npeaoTBpalLeHus
noBpeXKaeHUsa HeobxoamMmo cobntogaTb ceaytouee:

e BCerga  MCMonb30BaTb  3a3eMJIEHHbIN npoBoAALLMIA
HACTONbHbIM KOBPUK NOA4 U3MEPAEMbIM YCTPOMUCTBOM;

e BCerfJa HageBaTb Ha PYKY 3a3eMJIEHHbIN aHTUCTAaTUYECKUI
6pacner, NOACOEeAVHEHHbIN K 3a3eM/IeHHOMY
nposoasaLLemy HaCTO/NIbHOMY KOBPUKY yepes
nocnenoBaTe/bHO NOAKAKOYEHHbIN pe3nctop 1 MOMm.
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Conpotusnenue R1 senaetca obsazatenbHbiMm ana 6pacnetos. HomumHan R1
BblbMpaeTca U3 gnanasoHa ot 500 KOm go 10 MOm.

3HayeHunsa conpoTusneHnn R2 nnm R3 4onXKHbl COOTBETCTBOBATb PEKOMEHAALMAM
NpPoOu3BOANTENA aHTUCTATUYECKOro obopyaoBaHMA

PucyHok 1 — MMHMManbHOE BpeMA M3MEPEHNS Ha OQHOW YacToTe AN1A aHaAM3aTopa
uenert RNVNA 3aBUCUT OT TMNA CUHXPOHM3ALUMM M Yncna pePpneKTOMETPOB.
MWuHUManbHble TpeboBaHUA K opraHmM3auumn paboyero mecra ¢ 3alWuUTON OT

9NEeKTPOCTAaTUYECKUX Pa3pAaos



3 OnucaHue n NnpuHUUN pabotbi

3.1 HazHaueHue

N3meputenn npeaHasHayeHbl ANA  U3MEPEHUM KOMMAEKCHOro KoadoduumeHTa
oTpaxkeHua (Sii 31emMeHTOB MaTpuLbl paccesaHUsi) MHOTOMO/TFOCHUKOB.

AHanusaTtopbl Lenei npeaHasHayeHbl ANA U3MEPEHUS KOMMNIEKCHbIX KO3pdULMEHTOB
nepeaavym n oTparkeHus (S-napameTpoB) YCTPOMCTB.

[lononHUTeNbHO, MCNoNb30BaHWE AByx U bHonee uameputenein (oTaenbHO UM B
coctaBe aHanmzatopa ueneii RNVNA) nossonser npovsBoauTb M3MeEpPeHUe moayns
KoadpduumMeHTa nepenayumn.

O6nacTb NpMMEHEHUss — NPOBEepPKa, HAaCTPOMKA U pa3paboTKa PasNYHbLIX aHTEHHO-
dnaepHbIx ycTpoiicte (ADY) B Nonesbix YCAOBUAX UAU B YCIOBUAX MPOMbILLAEHHOTO
npousBoAcTBa WM nabopaTtopuit, B TOM 4YMCNe B COCTaBe aBTOMAaTU3MPOBAHHbIX
N3MepPUTENbHbIX CTEHA0B.

Takxe pna ocywecTBNeHUA yOAaNeHHOro YynpasaeHWA nporpamma noJsb3oBaTenAa
MOMET YCTaHaB/AMBATb CBA3b C nporpammon usmeputensa uyepes TCP/IP cetb ¢
MCNONb30BaHNWEeM COKeToB. [1pn 3TOM yKasaHHble Nporpammbl MOTYT MCMNOJIHATHCA
KaK Ha IOKa/IbHOM, TaK U Ha YAaneHHOM KOMMbloTepe.

N3mepuTenm no3sonAOT OCYLLECTBAATb ANCTAHUMOHHOE YrpaB/ieHne B COOTBETCTBUU
C nporpaMmHoit TexHonorunein COM/DCOM.

Tabnuua 1 — MNonHoe ToproBoe HaMMeHoBaHWe, TUnN, obo3HavyeHne n Homepa CABAN
R60, CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

PedneKromeTpbl BEKTOPHbIE

CABAN R60, CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

CeptnduKat 06 yTBEP)KAEHMM TUNA  CpeacTBa Ne 71037-18
N3MepeHni
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Tabnuua 2 — MNonHoe ToproBoe HaMMeHoBaHue, TN, obo3HavyeHmne n Homepa CABAN
R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

PedneKkromeTpbl BEKTOPHbIE

CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

CepTudpukat 06 yTBEPKAEHUMM TuNa  CPeacTBa Ne 89949-23
N3MepeHNi

Tabnuvua 3 — NonHoe ToproBoe HauMmeHoBaHuWe, TN, obo3HavyeHne n Homepa CABAN
R54, CABAN R140

PednekromeTpbl BEKTOpHbIE

CABAN R54, CABAN R140

CepTuomukat 06 yTBEpP)KAEHMM TUNa  CpeacTBa Ne 57695-14
N3MepeHNi

Tabnuua 4 —MNonHoe TOproBoe HaMMeHoBaHUe, TUMN, obo3HayeHne n Homepa RNVNA

AHanusatopbl ueneu

RNVNA

Ceptndukatr 06 yTBEPXKAEHUMM TuMa  CpeacTsa -
N3MepeHNi
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3.2 CoctaB

N3meputenn paboTatoT nog ynpaBieHMEM BHELIHErO NEPCOHaNbHOIO KOMMbIOTEPA C
YCTAaHOBNEHHbIM MPOrpPaMMHbIM obecneyeHnem, KoTopoe npoBoguT o06paboTky
MHPOpMaLMKN N BbINONHAET GYHKUMIO NONAb30BAaTENbCKOTO MHTepderca. [Ana cBsa3n ¢
NepPCOHa/IbHbIM KOMMNbIOTEPOM Mcnonb3lyetrca MHTepdeinc USB 2.0. MNMepcoHanbHbIN
KOMMbIOTEP HE BXOAUT B KOMMJIEKT MOCTaBKMU

®PyHKUMOHaNbHble 0COBEHHOCTM KPaTKO NepedncsieHbl B Tabanue 5 n npunoxkenunu A.
BHewHuI BuA pedieToMeTpoB NPUBEAEH B M. Pacno/ioXKeHne opraHoB ynpaB/ieHus.

Tabnnua 5 — PyHKUMOHANbHbIE 0COBEHHOCTU

Pednekromerp [Dnana3oH paboumnx yactor KoakcuanbHblii BONHOBOSA,
BEKTOPHbIN coeauHuUTeNns
M3MepuUTeIbHOro Nopra

CABAN R60 oT 1 Mly go 6 My, 7,0/3,04 mm
CABAN R150-01 ot 85 MTluy go 15 My, 7,0/3,04 mm
CABAN R150-02 ot 85 Ml'y go 15 My, 7,0/3,04 mm
CABAN R150-11 ot 85 Mly go 15 My, 3,5/1,52 mm
CABAN R150-12 ot 85 Mly go 15 My, 3,5/1,52 mm
CABAN R180-01 oT1 Mlypo 18Ty 7,0/3,04 mm
CABAN R180-02 ot 1 Mly po 18 My, 7,0/3,04 mm
CABAN R180-11 ot 1 Mly po 18 My, 3,5/1,52 mm
CABAN R180-12 ot 1 Mlypo 18 My, 3,5/1,52 mm

CABAN R54 o1 85 Mly go 5,4 Iy, 7,0/3,04 mm

CABAN R140 ot 85 Ml'y oo 14 My, 7,0/3,04 mm
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KomnneKT nocTaBKM yKas3aH B Tabaumuax 6 — 8.

Tabnnua 6 — Komnnekt noctaskn CABAN R60, CABAN R150-01, CABAN R150-02,
CABAN R150-11, CABAN R150-12, CABAN R54, CABAN R140

HaumeHoBaHue Konuuectso, Wit
PednekTomeTp BEKTOPHbDIN 1
Kabenb USB 1
USB flash HakonuTenb, cogepKaLLnii: 1

® NporpammHoe obecneyeHune
® pPyKOBOACTBO NO 3KCNAyaTauun

® METOANKY NOBEPKMU
dopmynsap 1

NMPUMEYHAHUA:

1 KoHKpeTHas mogenb pedrieKTOMeTpa BEKTOPHOro onpeaenderca npu
3aKase.

2 PyKOBOLI,CTBO no aKcnayatTauun coaepXuUT ase 4actu.

3 TMpUHAANEKHOCTM, K KOTOPbIM OTHOCATCA W3MEpUTENbHble Kabenn u
nepexoAbl, a TaKKe cpeacTBa KanuMbpOBKM, MOCTABAAKOTCA MO OTAE/NbHOMY
3aKasy.

Tabnunua 7 — Komnnekt noctaskn CABAN R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12

HaumeHoBaHue Konuuecrtso, wit
PednekTomeTp BEKTOPHbDIN 1
USB kabenb USB-C(m)_to_USB2.0 A(m) 1
Kabenb USB USB-C(m) to_C(m) 1
Bnok nutanHua 1
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HaumeHoBaHue Konuuecrtso, wit
USB flash HakonuTenb, coaeprkaliunii: 1

e nporpammHoe obecneyeHne
® PYKOBOACTBO MO 3KCM/yaTaumm

® METOAMKY NOBEPKM

®dopmynsap 1

NMPUMEYHAHUA:

1 KoHKpeTHas Mmogenb pednekToMeTpa BEKTOPHOro onpeaensderca npu
3aKase.

2 Bo3moxkHa noctaBka CABAN R180 c naccuBHbIM OX1aXKAEHUEM.
3 PyKOBOACTBO NO 3KCNAYaTALMM COOEPKUT ABE YaCTU.

4 TIpUHAONEXHOCTU, K KOTOPbIM OTHOCATCA W3MeEpUTeNbHble Kabenu wu
nepexobl, a TaKXKe cpeacTBa KanMbpOBKM, MOCTABAAKTCA MO OTAE/NbHOMY
3aKasy.

Tabnnua 8 — KomnneKkt noctaBkm aHanmnsatopos uenei RNVNA

HaumeHoBaHue Konuuectso, Wit
Waccwm BbicoToit 2U nan 4U L 1
KomnnaeKT HOXKeK AN waccu 1
HanpasnAatowaa c KOMNAEKTOM Kpenexa 2

2,4,6,8,10,12, 14,
PednektomeTp BekTOpHbI CABAN R60 1 16

2,4,6,8,10,12,14
USB Kabenb 2 ,4,0,06,10,12,14,

16
KoHueHTpaTop USB HUB ¢ kabenem USB u Kabenem 1
nutaHua 2
Pacnpepenutenb curHana onopHou 4actoTbl FD-16 ¢ 1

Kabenem USB - DJK 2
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HaumeHoBaHue Konuuecrtso, wit

Pacnpegenuntenb curHana tpurrepa TD-16 c kabenem

2 1

USB - DIK =
Kabenn SMA 2:N4
USB flash HakonuTenb, cogepKaLLnii:

e nporpammHoe obecneyeHne 1

® PYKOBO/ACTBO NO 3KCM/yaTaumm

® METOAMKY NOBEPKMU
dopmynsap 1

NMPUMEYHAHUA:

1 Konuuectso pedpnektomerpos B8 RNVNA onpeaenserca npu 3akase:

e AnA wWwaccu BbicoToM 2U BO3MOMKHa KomnaekTauua 2, 4, 6, 8
pepIEKTOMETPAMU BEKTOPHbIMU;

e 1N waccu BbicoToM 4U BO3mMOXKHa Komnnektauua 10, 12, 14, 16
pednekToMeTpamm BEKTOPHbIMM.

2 KonuuyectBo Kabenent USB onpepensetrca KonumyectsBom pedaeKTOMETPOB
BEKTOPHDIX B 3aKase.

3 Mogudukauyma KoHueHTpaTtopa USB HUB onpeaensetcs npu 3aKase:
e ans waccu Bbicoton 2U — KoHueHTpaTop USB HUB Ha 10 nopTos;
e ans waccu Bbicoton 4U — kKoHueHTpaTop USB HUB Ha 20 nopTos.

4 Hanuuune pacnpegenutenei CUrHafoB onOpHoOM YactoTbl FD-16 u Tpurrepa
TD-16 onpegenaetca npu 3aKase.

5 Hanunume kKabenein onpegenserca npu 3akase. KonanyectBo Kabenei
onpeaenserca no popmyne 2-N, rae N — Konunyectso pedIeKTOMETPOB.

6 anHap,ﬂe}KHOCTVI, K KOTOpPbIM OTHOCATCA WU3IMEPUTENIbHbIE MNepexoabl U
cpeacrtea KaJ'IM6pOBKVI, NOCTaBAAKOTCA NO OTAE/IbHOMY 3aKa3y.

7 PyKOBOLI,CTBO no aKcnayatTauun cCoaepX1UT ase 4actu.

Heobxogumble ana 3skcnayaTauum U3MepuTenen nNpUHaAANEKHOCTU, K KOTOPbIM
OTHOCATCA U3MepUTE/IbHble Kabenu u nepexodbl, a TaKKe CPeacTBa Ka/JMOpPOBKM,
npusedeHbl B Tabnuue 9. YKasaHHble NPUHAANEKHOCTM MNOCTAaBAATCA NO
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OTAENbHOMY 3aKasy. KOMNAEKT U3 ogHUX NMPUHALNEKHOCTEN MOXKET MPUMEHATLCA B
COCTaBe C HECKO/NbKMMK npubopamu. [onyckaerca MCNosb30BaTb KOMMEPYECKM
AOCTYMHblE  NPUHAANEKHOCTM  N0bObIX  NpPOM3BOAUTENEM C  aHaNOTMYHbIMU
napameTpamu.

Tabnuvua 9 — MpuHaaNeKHOCTU

MpuHagneKHOCTH

Nepexoapbl U3MepUTeNbHbIE

ABTOMATUYECKME KaNNOPOBOYHbIE MOAYAN

Habopbl mep

K/touun TaprupoBaHHbIe

[na npepoTBpaweHMa MONOMKM Kabeneit cneayer WCNonb3oBaTb Mepexosbl.
MepeyeHb peKOMeHAYyEMbIX NEePEXOA0B yKasaH B Tabauue 10.

Tabnuvua 10 — Nepexogpl UIsmeputenbHble

HaumeHoBaHue O603HaueHue Mpoussogutennb

MpeuunusnoHHble

055121, 05K121,
Mepexon namepuTenbHbIn 03S121, 03K121, Rosenberger
035105, 03K105

Mepexon nsmepuTenbHbIn MK2 HN® MukpaH

NMPUMEYAHWUE — KoanyecTBo NepexoaoB M TUMbl X COeAMHUTENEN OnpeaenaroTca
npw 3aKase.

CpeactBa  KanuvbpoBKM  NpegHasHauyeHbl AN1A  KOppeKkuuMuM  OoWuboK  nepep,
MCNONb30BaHMEM, MO3BONAIOLWLEN CYLLECTBEHHO CHU3UTb MOrPELHOCTb WU3MepeHUM
KOMMIEKCHbIX KO3 OUUMEHTOB Nepeaaym U oTpaxKkeHus.

Ona  KannbpoBKM  u3MepuTeneln  MOryT  WUCMONb30BaTbCA  aBTOMATUYECKUE
KanubpoBOYHble MOAyNKN, Habopbl Mep C PEe3UCTUBHbIMU  COTNACOBAHHbLIMU
Harpyskamu Wamn C COrnacoBaHHbIMU HaArpyskamu C NOABUMKHbIM MOrNOTUTENEM, A
TaKKe Habopbl Mep C OTpe3KamMu MNpPeumsmMoHHbIX JIMHUA nepedayn. [lepedyeHb
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PEKOMEHAYEeMbIX CPeACTB KannbpoBku npuseaeH B Tabnuuax 11-15, TpeboBaHuA
napameTpam Harpy3okK M3 cocTaBa Habopos mep nepeymncieHbl B Tabaumue 13.

Tabnnua 11 — ABTOMaTU4YECKME KannbpoBOUYHbIE MOAY N
HaumeHoBaHue 0O603HayeHue Mpoussogutenn
MpeuunsnoHHble

ABTOMaTUYECKUNI

. ACM 000 "MNAHAP"
KanMbpoBOYHbIN MOay b

NMPUMEYAHUE — KonnyecTBO M TUMNbl aBTOMATUYECKMUX KaNNOBPOBOYHbBIX MOAYNEN
onpeaenaArTCcA Npu 3aKkase.

Tabnnua 12 —Habop mep

HaumeHoBaHue O603HaueHue Mpoussogutennb

MpeuunusnoHHble

Habop mep
Ko3ppumumneHToB ZV-7270, ZV-2224 Rohde & Schwarz
nepeaayun n oTpaxKeHus

O6wero npumeHeHus
Habop mep

KoapduumeHTos
nepefayum u OTparKeHus

85032F, 85054D,

85033E, 85052D Keysight Technologies

Habop mep
Ko3dpduumneHToB HKMM HN® MukpaH
nepeaavym n oTparKeHus

Komnnekt mep

N9.1, N18.1 000 "NNAHAP"
KaNIMbpPOBOYHbIX
Komnnekr mep 05CK010-150, Rosenbereer
KannbpoBOYHbIX 03CK010-150 8
NMPUMEYAHUE - KonmuectBO M Tunbl HabopoB KanMBPOBOYHBLIX Mep

onpeaenAarTca npum 3aKkase.
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Tabnuua 13 — PekomeHayemble NnapameTpbl HAarpy3oK M3 coctaBa Habopa mep

HaumeHoBaHMe XxapaKTepUCTUKU 3HaueHue
Moayne KoapduuMeHTa OTparKeHWs  Harpysok 0050
COrnacoBaHHbIX, He bonee ’
AbcontoTHas MOrpeLHoCTb onpeaeneHus
AENACTBUTENbHbIX 3HAaYEeHUN moayns KoapdpuumeHTa
OTpaKeHMA Harpy3oK COrNacoBaHHbIX B AManasoHe
4acToT:
o1 01010 My +0,005
c8.10 go 18 My, 10,008
Moaynb KoO3OOUUMEHTA OTPAXKEHMA  HaArpys3ok 0.970
KOPOTKO3aMKHYTbIX M XON1OCTOr0 X043, He MeHee ’
AbcontoTHas NOrpeLHoCTb onpeaeneHuns
AENUCTBUTENbHbIX 3HauyeHnn ¢asbl KoapPpuumeHTa
OTPA)KeHMA  Harpy3oK  KOPOTKO3aMKHYTbIX U
XON0CTOro X04a B AManasoHe 4acToT, rpagyc:
or0 0010 Ty, 1,0
cB.10 no 20 Iy, 1,5
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Ona npepoTBpalLeHMAa MNOMOMKWU coeguHuTenem u obecneyeHUA MaKCMMaANbHOM
NOBTOPSAEMOCTU pe3ynbTaTa M3MEPEHUN MNOAKNOYEHME YCTPOMCTB PeKoMeHayeTca
BbINO/IHATb C MOMOLLbIO TAPUPOBAHHbIX KAtoYel. [NepeyeHb peKoMeHayeMbIX Katouen
npueeaeH B Tabnuue 14.

3ararmsaHue COE‘,D,MHVITGHEI‘/JI cnegyer BbiNO/IHATL C MOMOLUWbBIO
TapUpPOBAHHOIO  KAKO4a C HOPMUPOBAHHbIM 3Ha4YeHnem

BHUMAHMUE! KpYTALLEro MOMeHTa:

eoT1,1001,5HMm ans coegmHutenert Tun N m lll;

e 070,800 1,0H'Mm ana coeguHutTenen tun 3,5 mm um IX.

Tabnnua 14 — Kntoun TapupoBaHHble

HaumeHoBaHue O603HaueHue Mpoussogutennb
Kntou TapnpoBaHHbIN KT HMN® MukpaH
Kntoy TapmpoBaHHbIM ANO TW Anoison
Kntou TapnpoBaHHbIN TW-3 HMK Tanp
Kntou TapupoBaHHbIN B19T135 Arance

NMPUMEYAHUE — KonmnyectBo 1 TUNbI KNtoYen onpeaenarnTcs Npu 3akase.
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3.3 TexHUYEeCKUE XapaKTepPUCTUKU

3.3.1 OcHOBHble TeXHUYEeCKMEe XapaKTepPUCTUKU

[ManasoHbl M npeaenbl NOrpewHoCcTer U3MepPeHnii KOMMNAEKCHOro KoadpduumeHTa
OTparkeHmA NpusBeaeHbl 4nA paboyero AManasoHa TeMnepaTyp OKpYyrKatowen cpeabl U
Npu M3MeHeHMn TemnepaTypbl He bonee yem Ha 1 °C nocne BbINONHEHUA MOJHOM
0AHOMNOPTOBOM KaNMBPOBKM.

Ona nonyyeHms yKasaHHbIX B Tabauue 15 npesenoB NOrpewwHoCcT M3MepeHUi
moayna u ¢asbl KO3PPUUMEHTOB nNepesaun U OTPAXKeHUA cnegyeT NPUMEHATb
NPEeLM3MOHHbIE M3MEepUTENbHbIe Mepexoabl W cpeactBa  Kanmbposku. Mpu
MCNONb30BaHUN MPUHALNEKHOCTEN OOLWEro NMPUMEHEHUA npeaenbl NOrpewHoCcTy
MOryT BbITb yBENMYEHBI. B 3TOM ciyyae ana onpeaenenuns AencTBUTENbHbIX 3HAYEHWUI
norpewHoctTn Heobxogumo wucnonb3oBatb MW 3411-2013 «locypapcTBeHHan
cuctema obecneyeHus eOMHCTBA M3MeEPEHMW. AHANW3aTopbl LIENer BEKTOPHbIE.
MeToanKa onpeaeneHma MeTpoaOrMYeCcKnX XapaKTepPUCTUKY.

MeTponornyeckue n TEXHUUYECKUE XapPaKTEPUCTUKM U3MepuTeneir npusBeaeHbl B
Tabnuuax 15 n 16.

Tabnuvua 15 — MeTponornyeckme xapakTepmucTmKu

HammeHoBaHue XapPaKTepUCTuKn 3HaueHue XapPaKTepPUCTUKHN

[dnanasoH paboumnx yactot, Mlu;

CABAN R60 oT1Mlupo6 Iy,

CABAN R150-01, CABAN R150-02,

CABAN R150-11, CABAN R150-12 ot 85 Mfu Ao 15 My

CABAN R180-01, CABAN R180-02,

1 Mruy go 18 IT
CABAN R180-11, CABAN R180-12 ot uao 18 Iy

CABAN R54 1 oT 85 MTy 0 4,8 My
CABAN R140 ot 85 Mly go 14 Iy,
Mpeaensl 4ONYCKAaEMOM OTHOCUTENIbHOM

norpewHoOCT YCTaHOBKW 4YaCTOThl
MCTOYHWKaA BbIXOOAHOIo CUrHana:

CABAN R60, CABAN R140, CABAN R150-

+2 5.10°°
01, CABAN R150-02, CABAN R150-11, *2,5-10
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HauwmeHoBaHue XapPaKTepUCTukKun

CABAN R150-12, CABAN R180-01,
CABAN R180-02, CABAN R180-11,
CABAN R180-12

CABAN R54

[nanasoH namepeHui moayns
Ko3pdULUMEHTA OTPaXKEHMUA

Mpeaenbl gonyckaemoit abcontoTHOM
NOrpeLwHoOCT! U3MepPeHUit Moay A
KoapdurumeHTa oTpakeHua £ 34

Mpepenbl gonyckaemoit abcontoTHOM
NOrpeLwwHoCcTN nsmepeHunii ¢asbl
KoadpduuUMeHTa oTpaXkeHuma, rpagyc 2

CpeaHee KBagpaTUYECKOE OTKIOHEHME
Tpaccbl NPU USMEPEHUU MOAY A

K03 PULMEHTOB OTPAXKEHUA B AManasoHe
4acToT 1 nonoce GUAbTPa NPOMENKYTOYHOM

yactoTbl 1 Kl'u, AB, He 6onee:

CABAN R60

CABAN R150-01, CABAN R150-02,
CABAN R150-11, CABAN R150-12:

o1 85 Mly go 4,8 My,

ot4,8 1My po 15 My,

CABAN R180-01, CABAN R180-02,
CABAN R180-11, CABAN R180-12

CABAN R54

CABAN R140:

o1 85 Mly po 4,8 Iy,

3HauyeHMe XapaKTepPUCTUKMU

+5.10°°

ot0Opo1l

+[Ed + (Er-1)-|Sii| + Es-|Sii|?]

+[1,0+(180/m) - arcsin(A|Sii|/|Sii|)]

0,005

0,002

0,005
0,006

0,015

0,005



HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

ot 4,8 My po 14 MMy, 0,050

NMPUMEYHAHUA:

1 TunuyHoe 3Ha4YyeHWe BepPXHEeM rpaHWUUpl AuanasoHa paboumx dacToT
CABAN R54 cocrasnsaet 5400 My,

2 T[pepenbl NOrpewHoOCTM u3MepeHun moaynsa u  ¢asbl KoapoduumeHTa
OTpPa*KeHMAa HOPMUPOBaHbI ANA ABYXNOJOCHUKOB UM YETbIPEXMONOCHUKOB
¢ 6ecKoHeYHbIM ocnabneHnem.

3 B dopmyne npuHATbI caeayrowme 0o603HaYeHus:

|Sii| — percTBUTENbHBIN (MM M3MEPEHHbIN) Moay/b  KoadduumeHTa

OTpPaXKeHUA uccnegyemoro YycTpoictea (manee —  WUY) B /NMHENHOM
macliTabe;
A|Sii| —npegen ponyckaemolr abCONOTHOM MOrPEWHOCTU  U3MEpPEHUN

Mmoayna KoapduUMeHTa OTPaKeHUS B IMHEMHOM MacluTabe;
| Sii| n A|Sii| aBnatoTca 6e3pasmepHbIMU.
4 B popmyne npuHATLI cnepytouine obosHavyeHumsn:
Ed —a¢dpeKkTnBHaA HaNnpPaBAEHHOCTb;
Er — 30 PEeKTMBHbIN TPEKMHT OTPAXKEHUS;
Es —adPpeKkTBHOE cornacoBaHme UCTOYHMKA.

3ddeKTnBHbIE (cKOppPEKTUPOBaHHbIE) napametpbl n3amepuTenen
npueeneHbl B 18.

5 nMMorpewHocTb ¢asbl HOPMUPYETCA B AManasoHe moayna KoaddpuumeHTa
oTparkeHua |Sii| ot 0,018 go 1,000 (ot muHyc 35 ao 0 ab).
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Tabnumua 16 — OCHOBHbIE TEXHUYECKNE XapPaKTEPUCTUKN

HammeHoBaHWe XapaKTepUCTuKu
Konunyectso namepuTtenbHbIX NOPTOB:

CABAN R60, CABAN R150-01, CABAN R150-
02, CABAN R150-11, CABAN R150-12, CABAN
R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12, CABAN R54, CABAN R140

RNVNA 1

MapameTpbl U3MEPUTENbHbIX MOPTOB:

TMN coeanHUTenen:

CABAN R150-01, CABAN R180-01

CABAN R60, CABAN R150-02, CABAN
R180-02, CABAN R54, CABAN R140

CABAN R150-11, CABAN R180-11

CABAN R150-12, CABAN R180-12

BOJZIHOBOE conpoTusaeEHNE, Om

HECKOPPEKTUPOBaAHHbIE NapamMeTpbl, Ab, He
MeHee

MoAaKNtoYEHME K KOMMbIOTEPY AN YNPaBAEHUS:

UHTepdenc

TN COeanHNTENA:

CABAN R60, CABAN R150, CABAN R54

CABAN R180

RNVNA

23

3HayeHMe XapaKTepPUCTUKK

2,4,6,8,10,12, 14,16

N, po3eTKa

N, BUAnKa

3,5 MMm, po3eTKa

3,5 mm, BUNIKa

50

cm. Tabaunuy 17

usB 2.0

USB Mini-B

USB Type-C

USB Type-B



HaummeHoBaHue XapPaKTepUCTUKHU

HanmeeHme NOCTOAHHOIO TOKa BHeLWHEero
WUCTOYHUMKA NUTaHuA, B:

CABAN R180-01, CABAN R180-02, CABAN
R180-11, CABAN R180-12

HanpsaxeHne nuTaHMA OT CETM NepemMeHHOro
TOKa vyactotomn 50 'y, B:

RNVNA

MNoTtpebnsemas MOLLHOCTb oT cetTu
nepemeHHoro Toka u4actoton 50 lu, BT, He
bonee:

CABAN R60, CABAN R150-01, CABAN R150-
02, CABAN R150-11, CABAN R150-12

CABAN R180-01, CABAN R180-02, CABAN
R180-11, CABAN R180-12

CABAN R54

CABAN R140

RNVNA

Bpema ycTtaHoBNeHUA paboyero pexkuma, MUH,
He bonee:

CABAN R60, CABAN R150-01, CABAN R150-
02, CABAN R150-11, CABAN R150-12, CABAN
R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12, CABAN R140, RNVNA

CABAN R54

rabapuTHble pasmepbl
(mnvHaxwupmrHaxsbicoTa), MM, He bonee:

CABAN R60
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3HayeHue XapPaKTepUCTUKn

5,00 +0,25

ot 200 pgo 250

3,5

8,0

2,0

3,0

150

30

161 x 65 x 28



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

CABAN R150-01, CABAN R150-02 159 x 65 x 28
CABAN R150-11, CABAN R150-12 154 x 65 x 28
CABAN R180-01 128 x 142 x 36
CABAN R180-02 126 x 142 x 36
CABAN R180-11, CABAN R180-12 121 x142 x 36
CABAN R54 120 x43 x 23
CABAN R140 127 x62 x 30
RNVNA:

waccu Bbicotom 2U 470 x 483 x 88

waccu BbicoTon 4U 470 x483 x 176

Macca, Kr, He bonnee

CABAN R60 0,35
CABAN R150-01, CABAN R150-02, CABAN 0.40
R150-11, CABAN R150-12 ’
CABAN R180-01, CABAN R180-02, CABAN 0.60
R180-11, CABAN R180-12 '
CABAN R54 0,25
CABAN R140 0,30
RNVNA:

Lwaccu BbicoTom 2U 9,50

Lacecum Bbicoton 4U 16,50
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HaumeHoBaHMe XapaKTe PUCTUKU 3HaueHue XapaKTepPUCTUKKU
Paboune ycnoBuma aKkcnayaTaumuu:

TemnepaTtypa oKpy»Katowero Bosayxa, °C oT MuHyc 10 a0 ntoc 50

OTHOCUTENIbHAA B/IAXKHOCTb BO34yXa MNpwu 90
Temnepatype natoc 25 °C, %, He bonee

aTmocdepHoe gasneHue, KlMa o7 84,0 1o 106,7
CpegHaa HapaboTKa Ha OTKas, Y 10000
NMPUMEYAHUE - Konnyectso uM3MepUTENbHbIX MNOPTOB  onpegenaerca

KOn4yecTtsom M3M€pVIT€ﬂEl7I B 3aKas3e.

Tabnnua 17 — HecKOppeKTUPOBaHHbIE NAapaMeTpbl

CornacosaHue UCTOUYHUKA,

Auvana3oH yacror HanpasneHHoCTb, Ab E
A

CABAN R60
oT 1 Mly po 6 My, 15 15
CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12
ot 85 Mly go 15 My, 10 10

CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

ot 1 Mly po 18 My, 10 10
CABAN R54

ot 85 Mlu o 4,8 My, 18 18
CABAN R140

ot 85 Mly oo 14 Ty, 10 10
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Tabnumua 18 — 3pPeKkTUBHbIE (CKOPPEKTUPOBAHHbIE) MAapaMeTpbl

[Onana3oH yacror Ed Es (Er-1)
CABAN R60
oT 1 Mly go 6 My, 0,008 0,013 0,012

CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

oT 85 MTy 4o 0,006 0,014 0,012
4,8 Ty

c8. 4,8 ITu Ao 0,008 0,018 0,023
15 Iy,

CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

ot 1 Ml go 0,008 0,008 0,012
12 Iy,
c8.12 My go 0,010 0,025 0,017
18 My,
CABAN R54
ot 85 MT'y go 0,008 0,018 0,018
4,8 Ty,
CABAN R140
ot 85 Mly go 0,006 0,014 0,012
4,8 Ty,
cB.4,8 Ty go 0,008 0,018 0,023
14 Ty,
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Tabnvua 19 — [ononHutenbHaa ¢opma NpeacTaBNeHMA MOTrPELHOCTU U3MEPEHUI
ona CABAN R60

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

Mpenensl [OMyCKaemom abcontoTHOM
NOrpewHoCTn Mn3MepeHun moayna u  ¢asbl
KoapoduumeHTa oTpaxKeHMA B AManasoHe ero

3HaYeHWN:
oT muHyc 15 ao 0 ab +0,5 b / +4°
OT MUHYC 25 a0 muHyc 15 ab +1,5 b / +10°
OoT MuHyc 35 o muHyc 25 ab +5,5 o6 / +30°

3ddeKTMBHbIE NAapaMeTpbl B AManasoHe YacToT:

HanpaB/ieHHOCTb, Ab, He MeHee: 42

COrNacoBaHWE UCTOYHUKA, Ab, He meHee 38

TPEKUHT OTpaxeHua, ob 0,1
Mpenensl [OMyCKaemom abcontoTHOM

NMOrpewHoCcTn u3MepeHuin moayna un  ¢asbl
KoadPumumeHTa nepegaum B AManasoHe ero
3HAYEeHWUI B gManasoHe YyacToT, ab:

oT munHyc 50 go 0 ab +1

MPUMEYAHUE — XapaKTepuUCTUKK, yKasaHHble B HacToAwen Tabauue, asnatoTtca
CNpPaBOYHLIMWU U NPeAHa3HaYeHbl ANA yNpoLweHUa pacyeTa NorpewwHocTn Mmoayna
1 dasbl KO3IPPOULMEHTOB OTPAXKEHUA BO BPEMS SKCN/IyaTaLUu.
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Tabnuua 20 — dononHutenbHaa ¢opma NpeacTaBAeHUA MOTrPeHOCTM U3MEepPEeHU
ana CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

Mpenensl [OMyCKaemom abcontoTHOM
NOrpewHoCTn Mn3MepeHun moayna u  ¢asbl
KoapoduumeHTa oTpaxKeHMA B AManasoHe ero
3HAYEHUN:

ot 85 MTluy go 4,8 I'u;:

oT muHyc 15 go 0 ab +0,4 o / +4°
OT MUHYC 25 0o muHyc 15 ab +1,2 0B / +8°
oT muHyc 35 go muHyc 25 ab +4.0 0B / +22°

ot 4,8 My go 15 IMuy;

oT muHyc 15 go 0 ab +0,5 0B / #5°
OT MUHYC 25 0o muHyc 15 ab +1,5 o6 / +10°
OoT MmuHyc 35 go muHyc 25 ab 55 0B / +30°

OddeKTmBHbIE NAapaMeTpbl B AMana3oHe YacToT:

ot 85 MTlu a0 4,8 Iu;

HanpaB/NeHHOCTb, Ab, He meHee: 45

CcornacoBaHWe UCTOYHMUKA, Ab, He meHee 37

TPEKUHI OTpaxeHua, ab 101
g 4

ot 4,8 My g0 15 Muy;

HanpaB/IEHHOCTb, 4B, HEe MeHee: 42

29



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

COrNacoBaHME UCTOYHUKA, Ab, He meHee 35
TPEKUHT OTpaxeHua, ob +0.2
g 4
Mpepnensol [OMyCKaemom abcontoTHOM

NOrpewwHoCTn un3MepeHnn moayna u  ¢asbl
KoapduumeHTa nepegaynm B [AManasoHe ero
3Ha4yeHWUI B AManas3oHe YactoT, Ab:

ot 85 Mlu o 4,8 IMu;
oT muHyc 50 go 0 ab +1
ot 4,8 My go 15 IMu;

oT muHyc 25 po 0 ob +1

MPUMEYAHUE — XapaKTepuUCTUKK, yKa3aHHble B HacToAwen Tabauue, asnatoTca
CNpPaBOYHLIMWU U NPeAHa3HaYeHbl ANA yNpoLweHUa pacyeTa NorpewwHocTn Mmoayna
n dasbl KO3PPMUMEHTOB OTPAXKEHUA BO BPEMSA SKCNAyaATaALUN.

Tabnuua 21 — [dononHutenbHaa ¢opma NpeacTaBAeHUA MOTrpPeHOCTU U3MEepPEeHUi
ona CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

HanmeHoBaHWe XapaKTepUCTUKU 3HayeHUe XapaKTepPUCTUKU

Mpepensol [OMyCKaemom abcontoTHOM
NMOrpewHoCcTn u3MepeHuin moayna u  ¢asbl
KoapodUUMeHTa OTpaKeHUs B AManasoHe ero
3HAYEHUN:

oT 1 Mly po 12 My

oT muHyc 15 o 0 ab +0,5 ab / +4°
OT MUHYC 25 go muHyc 15 ab +1,5 o6/ £10°
OT MUHYC 35 a0 muHyc 25 ab +5,5 o6 / +30°
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HaummeHoBaHue XapPaKTepUCTUKHU

oT 12 My go 18 My

oT muHyc 15 o 0 ab

OT MUHYC 25 oo muHyc 15 ab

OT MuHyc 35 o muHyc 25 ab

3dPeKkTUBHbIE NAapamMeTpbl B ANaNa3oHe YacToT:

oT1 Mluypo 12 My

3HayeHue XapPaKTepUCTUKn

+0,6 nb / £6°

+2,0 b/ +12°

+7,5 ob / £35°

HanpaB/ieHHOCTb, Ab, He MeHee: 42
cornacoBaHme UCTOYHUKA, Ab, He meHee 35
TPEKUHT oTpa*keHusa, ob 10,10
ot 12 Mu po 18 Mu;:
HanpaB/ieHHOCTb, Ab, He MeHee: 40
cornacoBaHMe UCTOYHUKA, Ab, He meHee 32
TPEKUHT oTpa*keHua, ob 10,15
Mpenensl [OMyCKaemom abcontoTHOM
NOrpewHoCTn Mn3MepeHun moayna u  ¢asbl
KoapoduumeHta nepegaum B AuManasoHe ero
3HAYeHMM B AMana3oHe YacToT, Ab:
oT 1 Mluypo6ITu;:
oT muHyc 50 go 0 ab +1

or6 My go 18 IMu;:
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

oT muHyc 40 go 0 ab +1

NMPUMEYAHUE — XapaKTepUCTMKK, YKa3aHHble B HacToswen Tabauue, saBnatotca
CNpPaBOYHbIMKU N NpeAHa3HayYeHbl 4149 YyNPOLWeHUA pacyeTa NorpewHoCcTn moaynsa
1 Ppasbl KO3IPOULMEHTOB OTPAXKEHUA BO BPEMSA SKCN/IyaTaLUM.

Tabnuua 22 — [dononHutenbHaa dopma NpeacTaBAeHUA MOTrPeLHOCTM U3MEPEHU
ona CABAN R54

HammeHoBaHWe XapaKTepUCTuKu 3HauyeHMe XapaKTepPUCTUKH

Mpeaensl [ONyCKaemom abcontoTHOM
NOrpewHoCcTn un3mepeHnn moayna u  ¢asbl
KOo3pOdUMUMEHTA OTpaXKEHUA B AMAnNa30HE €ero

3HaYeHun:
oT MmuHyc 15 go 0 ab +0,5 b / +5°
OT MUHYC 25 Ao muHyc 15 ab +1,5 o6/ +10°
oT MmuHyc 35 Ao muHyc 25 ab +5,5 o6 / +30°

3dPeKkTUBHbIE NapamMeTpbl B ANaNa30OHe YacToT:

HanpaB/IeHHOCTb, 4B, HEe MeHee: 42

COrnacoBaHWe UCTOYHUKA, 4B, He MeHee 35

TPEKUHI OTpaxeHua, ab +0,15
Mpeaensl A0NyCcKaemom abcontoTHOM

NOrPELHOCTU U3MEPeHUn moayna u  dasbl
KoadduumMeHTa nepesaynm B AmanasoHe ero
3HayeHu B gnanasoHe yacrtoT, ab:

oT muHyc 40 po 0 ab +1
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

MPUMEYAHUE — XapaKTepUCTMKKM, yKasaHHble B HacToAawen Tabauue, aBnaoTca
CNpPaBOYHbIMWU U NPeAHa3HaYeHbl ANA yNpoLweHUa pacyeTa NorpewwHocTn Mmoayna
1 dasbl KO3IPPOULMEHTOB OTPAXKEHUA BO BPEMS SKCN/IyaTaLUu.

Tabnuua 23 — [ononHuTtenbHaa ¢opma NpeacTaBNeHMA MOTrPeLHOCTU U3MePEHNI
ana CABAN R140

HameHoBaHMe XapaKTepUCTUKU 3HaueHMe XapaKTepUCTUKKU

Mpeaensl AONyCKaemoi abcontoTHOM
NOrpewHoCcTn un3mepeHnn moayna u  ¢asbl
KoadPuMUMEHTa OTparKeHUs B nOmManasoHe ero
3HaYEeHUN:

ot 85 Mlu a0 4,8 IMu;

oT muHyc 15 o 0 ab +0,4 B | +4°
OT MUHYC 25 oo muHyc 15 ab +1,2 1B / +8°
OoT MuHyc 35 o muHyc 25 ab +4.0 0 / £22°

ot 4,8 My g0 14 My,

oT muHyc 15 o 0 ab +0,5 B / 45°
OT MUHYC 25 oo muHyc 15 ab +1,5 06 / +10°
OoT MuHyc 35 o muHyc 25 ab 55 0 / +30°

3dPeKkTUBHbIE NapamMeTpbl B ANaNa30OHe YacToT:

ot 85 Ml'y go 4,8 Mu;
HanpaBAEeHHOCTb, Ab, He MmeHee: 45

COrnacoBaHWe UCTOYHMKA, AB, He MeHee 37
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

TPEKUHT OoTpaXkeHua, ab +01

ot 4,8 My po 14 My

HanpaB/IeHHOCTb, Ab, He MeHee: 42

COrNacoBaHWE UCTOYHMKA, Ab, He MeHee 35

TPEKUHT OTpaxeHua, ob 40,2
Mpenensl [OMyCKaemom abcontoTHOM

NOrpewHoCcTn Mu3MepeHun moayna u  ¢asbl
KoapoduumeHta nepegaunm B AManasoHe ero
3Ha4yeHWUI B gnanasoHe YactoT, ab:

ot 85 MTluy go 4,8 I'u;:
oT muHyc 50 go 0 ab +1
ot 4,8 My no 14 My

oT muHyc 25 go 0 ab +1

NMPUMEYAHUE — XapaKTepucTUKK, YKasaHHble B HacToAwen Tabauue, asnstortca
CNPaBOYHbIMU U NpeAHa3HaYeHbl ANA YNPOLLEHMA pacyeTa NOrpewHoCcT Moay s
1 dasbl KO3PPULMEHTOB OTPAXKEHUA BO BPEMSA IKCM/TyaTaLMK.
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MNorpewHocTb U3MmepeHnit moayna n pasbl KoapPuumneHTa oTparkeHUA
CABAN R60
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MNorpewHoCcTb U3MepeHnit moayna KodapPuumneHTa oTparkeHuA
CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

e
&

oT 82 My oo 4,8 My
—— OT4,8 [T oo 1501Ty

o
B

=
=
(]

=
=
%]

MNorpewHocTe mogyna KGO, AwH.

o o1 o02 03 04 05 06 07 08 03 10

Moaynb KO, nuu.

]
[T 0T 85 MU, 0o 4,8 1T,
< 5
g}; = e e NOPOKCAMELNA
PreaY . T PP S ——
=
&
= 3
]
B 2
o
I
2 1
=
o
= 0
-35 -30 -25 -20 -15 -10 -5 0
Moayne KO, ob
]
. 5
g = ANNPOKCHMELUMA
= 4
=
g
= 3
il
E 2
o
I
2 1
2
o
= 0
-35 -30 -25 -20 -15 -10 -5 0

Moagyne KO, b

36



NorpewHocTb U3mepeHni pasbl KoapPuuMeHTa oTparKeHUA
CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12
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MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA
CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

e
&

e OT 1 MM oo 12 TTL,

o
B

- CBbILE 12 [T 00 18 1T,

=
=
(]

=
=
%]

MNorpewHocTe mogyna KGO, AwH.

o o1 o02 03 04 05 06 07 08 03 10

Moaynb KO, nuu.

= e gNOPOKCAMELAA

MNorpewHocTs mogyna KO, Ab
[£X)

0
-35 -30 -25 -20 -15 -10 -5 0

Moayne KO, ob

ceble 12 1Ty, ao 18 1M,
=== aNNpoKCHMMAaLI1A

MNorpewHocTe mogyna KO, Ab

0
-35 -30 -25 -20 -15 -10 -5 0

Moagyne KO, ob

38



NorpewHocTb U3mepeHni pasbl KoapPuuMeHTa oTparKeHUA
CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12
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MNorpewHocTb U3MmepeHnit moayna n pasbl KoapPuumneHTa oTparkeHUA

Morpewrocts mogyna KO, Ab MNorpelwHocTs Moayna KO, AuH.

MNorpewHocts dassl KO, rpad
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MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA
CABAN R140
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NorpewHocTb 3mepeHnin Ppasbl koapPpuumeHrta orpaxkeHna CABAN R140
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3.3.2 CnpaBo4YHble TeXHUYECKME XapPaKTePUCTUKU

Tabnumua 24 — CnpaBoYHble TEXHUYECKNE XapPaKTEPUCTUKN

HaumeHoBaHMe XapaKTe pPUCTUKU 3HaueHue
XapaKTepPUCTUKKU

YactoTa

HecTtabmnbHOCTb YacToTbl B paboyem amnanasoHe

Temneparyp:
CABAN R54 +5.10°6
CABAN R60, CABAN R150-01, CABAN R150-02, +2 5.10°6
CABAN R150-11, CABAN R150-12, CABAN R180-01, 7
CABAN R180-02, CABAN R180-11, CABAN R180-12,

CABAN R140

MMWHMMaNbHDBIN War YCTaHOBKM YacToThl, Iy
CABAN R60 20
CABAN R150-01, CABAN R150-02, CABAN R150-11, 25
CABAN R150-12, CABAN R140
CABAN R180-01, CABAN R180-02, CABAN R180-11, 50
CABAN R180-12
CABAN R54 10

MuHMManbHOEe Bpems N3MepPEeHMA HA O4HOM YAcTOTE,

MKC:

CABAN R60, CABAN R180-01, CABAN R180-02, 100
CABAN R180-11, CABAN R180-12

CABAN R150-01, CABAN R150-02, CABAN R150-11, 170
CABAN R150-12

CABAN R54, CABAN R140 200

RNVNA 1:
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HaumeHoBaHue XapPaKTepUCTUKn

NPy UCNONb30BaHUK 2 pepNeKTOMETPOB (Tun.)

npu UCcnoab3oBaHuUK 8 pedeKToOMeTpPOoB (Tumn.)

npu Mcnonb3oBaHMn 16 pepnektomeTtpos (Tun.)

KonuuecTtso Touek nimepeHma 3a CKaHnpoBaHue:

CABAN R60, CABAN R150-01, CABAN R150-02,
CABAN R150-11, CABAN R150-12, CABAN R180-01,
CABAN R180-02, CABAN R180-11, CABAN R180-12,
CABAN R54, CABAN R140

RNVNA

BbIxogHaA MOWHOCTb

ypOBeHb BbIXOAHOIO CUTHaNa B AyanasoHe 4acTtoT, Abm:

CABAN R150-01, CABAN R150-02, CABAN R150-11,
CABAN R150-12:

BblCOKUI ypoBEHb

Hwu3Kuit ypoBeHb

CABAN R54:

BbICOKMIH ypOBEHb
Hu3Kknin yposeHb

CABAN R140:

ot 85 Mly go 4,8 My

BbiCOKUI ypOBEHb

44

3HayeHue
XapaKTepPUCTUKMU

130

170

200

ot 2 oo 100 001

ot 2 o 16 001

MWHYC 25

MmuHyc 10

MmuHyc 30



HaumeHoBaHue XapPaKTepUCTUKn

Hu3Kuit ypoBeHb

cBbiwe 0o 4,8 My, ao 14 Iy,
[Jnana3soH YCTAaHOBKM YPOBHA BbIXOAHOM MOLLHOCTH,
abm:

CABAN R60

CABAN R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12

MWHMMaANbHBIN WAr N3SMEHEHUA BbIXOAHOM MOLLHOCTH,
Aab:

CABAN R60

CABAN R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12

Monoca nsmeputenbHoro ¢punbTpa

Monoca nameputenbHoro punbtpa (¢ KoapouuneHTom
1/3), My;

CABAN R60, CABAN R180-01, CABAN R180-02,
CABAN R180-11, CABAN R180-12

CABAN R150-01, CABAN R150-02, CABAN R150-11,
CABAN R150-12

CABAN R54, CABAN R140

JdVMHamunyecknin amanasoH

OHamunyeckmin guanasoH moayna KoadPuumneHTa
nepegayun npu nonoce NponyckaHma punbTpa
npomexKyTouyHom Yactotbl 10 'y, ab, He meHee:

CABAN R60

45

3HayeHue
XapaKTepPUCTUKMU

MUHyC 35

MmuHyc 10

oT muHyc 40 go O

oT mnHyc 15 go 0

0,25

0,05

ot 10 go 100 000

ot 10 go 300 000

ot 10 no 30 000
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HaumeHoBaHue XapPaKTepUCTUKn

CABAN R150-01, CABAN R150-02, CABAN R150-11,
CABAN R150-12:

ot 85 Mly go 4,8 My

ceblwe go 4,8 My, go 15 My,

CABAN R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12:

oTl1 Mlypo6,00Ty,

cBbiwe 6,0 My, ao 18 My,

CABAN R54

CABAN R140:

o1 85 MTluy po 4,8 IMu;:

ceblwe go 4,8 My, go 14 My,

KoadduumeHT nepenaum n otTparkeHus

OTKNIOHEHWe pe3ynbTata uamepeHnn 0ab moayna
Ko3pdUUMEHTA Nepenaym 1 OTParKEHUA NPU USMEHEHUN
TemnepaTypbl OKpy»Katowen cpeapl, 46/°C, He 6onee:

CABAN R60

CABAN R150-01, CABAN R150-02, CABAN R150-11,
CABAN R150-12:

ot 85 Mly go 4,8 My

cBblwe o 4,8 My, oo 15 My,

CABAN R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12, CABAN R54

46

3HayeHue
XapaKTepPUCTUKMU

125

105

120

104

97

107

70

0,015

0,015

0,035

0,020



HaumeHoBaHue XapPaKTepUCTUKn

CABAN R140:
o1 85 MTly po 4,8 IMu;:

ceblwe go 4,8 My, go 14 My,

MpeaenbHble BXOAHbIE CUTHaNbI

MaKcMManbHO A0NYCTUMbIN YPOBEHb BXOAHOM
MOLLLHOCTM Ha U3MepPUTEIbHOM NOPTY, ABM

MaKkcumanbHO A0oNyCTUMmoe BXOAHOE HanpAaxXeHune
NOCTOAHHOIO TOKA Ha USMEePUTEZIbHOM NOPTY, B:

Bpems HenpepbiBHOW paboThbl

Bpema HenpepbIiBHOM paboThbl, 4, HE MeHee

OnopHbIit reHepaTop

BxoA/BbIx0A, BHELWIHEro ONOPHOro reHeparTopa:

4YacToTa ONOPHOro reHepatopa, Mlu;:

CABAN R60, CABAN R180-01, CABAN R180-02,
CABAN R180-11, CABAN R180-12, CABAN R150-
01, CABAN R150-02, CABAN R150-11, CABAN
R150-12

CABAN R140
YPOBEHb MOLLHOCTM BXOAHOIO CUrHana, Abm

YPOBEHb MOLLHOCTM BbIXOAHOIO CUrHaA HA Harpyske
50 Om, abm

BXO4HOE ConpoTunBIEHUNE, Om

TNN coegnHnTenA

47

3HayeHue
XapaKTepPUCTUKMU

0,015

0,035

natoc 23

50

16

10

32

otr0po4

oT mmHyc 1 no 5

50

SMA, po3eTKa



HaumeHoBaHMe XapaKTepPUCTUKU 3HaueHue
XapaKTepPUCTUKKU

Tpurrep

CABAN R60, CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

Bxoa, Tpurrepa Ans BHELWHEro 3anycKa:

amnAuTyaa BxoaHoro curHana (TT/1-coemectumsbiii), B 33

MMWHUMaNbHAA ANNTENbHOCTb, MKC 1

BXOZHOE CONPOTUB/IEHME, K(), HE MeHee 10

NONAPHOCTL NONOXKUTENbHAA UNN
oTpuLUaTenbHas

MaKCMMa/ibHbIA BXOAHOW TOK, MA 20

TN coeamHnTens SMA, po3eTKa
7

CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12, CABAN R140

Bxopa Tpurrepa Ana BHeLWHero 3anycka:

amnAnTyaa BxoaHoro curHana (TT/1-coemecTumsbiii), B 33
’

MWHUMANbHAA AIUTENbHOCTb, MKC 1

BXOAHOE CONpOTUBAEHME, KQ), He MeHee 10

TN coeamHnTens SMA, po3eTKa
7

MogKntoyeHne BHeLWHero UCTOYHUKA NUTaHKUA

Tun  coeaMHuTena ANnA  MOAKNOYEHUS  BHELUHEero
NCTOYHUKA NUTAHMUA:

CABAN R180-01, CABAN R180-02, CABAN R180-11, PJ-075DH-SMT
CABAN R180-12
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HaumeHoBaHMe XapaKTepPUCTUKU 3HaueHue
XapaKTepPUCTUKKU

TpeboBaHUA K KOMMbIOTEPY

OnepauyoHHaa cuctema Windows 7 1 Bbiwe

NMPUMEYAHUE — MuHMManbHOE BpPeMsA M3MEPEeHMA Ha OAHOM YactoTe AnA
aHanmzaTtopa uener RNVNA 3aBMCUT OT TuMNA CUHXPOHM3AUMWM M 4YuUcna
pedpnekToMeTpOB.
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3.4 ®YHKLUUNOHA/IbHbIE BO3MOXHOCTH

®yHKUMOHaNbHbIE BO3MOXHOCTM NPMOOPOB pasaenieHbl Ha cneayolLme rpynnbl:

Ob6wue cBeaeHuUA

YnpaB/ieHne UCTOYHUKOM CUrHaAa

BO3MOXHOCTM MHAMKALMN

Kannbposka

PYHKUMM MapKepoB

AHanwn3 AaHHbIX

[pyrme BO3MOXHOCTU

YpaneHHoe ynpasaeHue

O6wue ceegeHun

N3mepsemble napameTpbl | S11, noTepu B Kabene npu UCNosib30BaHUN OAHOTO
pedpnekTomeTpa.

S-napameTpbl NPU UCNONb30BaHUN ABYX U Bonee
pednekTomeTpos (0TAENbHO UK B COCTaBe
aHanusartopos ueneit RNVNA):

e Sii, rae i npyHUmaeTt 3HavyeHne ot 1 oo N;

e |Sij|, i #]j,ivjnpuHumatoT 3Ha4YeHne oT 1 ao N,

roe N - KonMYecTBo 3a4eMCTBOBAHHbIX
pepnekToMeTpoB.

Yncno KaHanos e 0T 1 00 4 NOrMYecKnx KaHanoB npwu
NCNoNb30BaHUN OQHOTO pedaekTomeTpa.

e 0T 1 1o 16 NOrnMyeckmx KaHanos nNpu
MCNoab30BaHUN aHann3aTopos Lenent RNVNA.
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Yucno rpadpukos

MamATb rpadpmkos

dopmaTbl rpadmkos

Jlornyeckuit KaHan npeactasBaeH B BUAE OTAE/NbHOIo
OKHa Ha 3KpaHe. Jlormyeckuit KaHan onpeaenser
napameTpbl CTUMY/IMPYIOLWLEro CUrHana: YacTOTHbIN
AManasoH, YNC/I0 TOYEK N3MEPEHMA U ApYruUe.

eoT 1 po 4 rpaduKOB [aHHbIX B  KaXaom
JIOTMYECKOM KaHane npu UCMnoJib30BaHUWU OLHOTO
pednekTtomeTpa.

eoT 1 po 16 rpaduMKOB [OaHHbIX B KarKAOM
NornyecKkom KaHane npwm NCNONb30BaHUN
aHanmnsaTtopos ueneit RNVNA.

lpadmKM NpeacTaBNAOT Pa3/IMYHbIE XapPaKTEPUCTUKN
nccnegyemoro yCTpoMCTBa, BKAOYaa moaynb u ¢asy
KoadPuumneHTa OTpaxKeHua, rpaPuKM OTKAMKA BO
BpemMeHHOW o06n1acTu, notepu B Kabene, moaynb
KoapduumeHTa nepegaum.

Kaxabli rpadmK [aHHbIX B NOrMYECKOM KaHane
MOXET OblTb 3aNOMHeH 418  Noc/ieayouLero
CPaBHEHMA C TEKYLMMWN AaHHBIMMU..

KoadduumeHT cToayen BOJIHbI MO  HAMNPAXKEHWUIO,
aMNAUTYAa B JIMHEMHOM U N0orapudmMmMyeckom
macwTabe, noTepu B Kabene, ¢a3a, ¢a3a
paclWMpeHHas, rpynnoBoe Bpems 3anasabliBaHus,
anarpamma Bonbnepta-CmuTa.

YnpasneHue UCTOYHUKOM CUTHanNa

Tun CKaHNPOBaAHUA

4acToTe

Ymncno
CKAHMPOBaHUA

JInHelHbIN, norapudMmYecKmnin, CErMmeHTHbIN.

YcTaHaBAnBaeTcA Nosb3oBaTe/ieM B AMana3oHe:

e 0T 2 go 100001 npu mMcnonb3oBaHUM OAHOrO
pepieKTOMETPA;

e0oT 2 pgo 16001 npu wmMcnonb3oBaHMK
aHanusaTtopos ueneit RNVNA.
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CermeHTHOE
CKaHWpoBaHue

ynpaBneHme MOLWHOCTbIO

Tpurrep

B0O3MOHOCTU MHAUKALUN

Buabl rpapmkos

MaTemaTunka
ABTOMacwwTabupoBaHue
ABTOMATUYECKUI  BbIOOP

OMOPHOr0 YPOBHSA

Pa3sHOBMAOHOCTb CKAHMPOBAHMA NO YacToTe C
BO3MOXHOCTbIO 33aHMA HECKO/IbKUX CermeHToBs. B
Ka*AOM CermeHTe 3a4atoTCA rPAHUYHbIE 4acTOThl,
YMCNO TOYEK n3mepeHusa, nonoca MY.

Ona  CABAN R150, CABAN R54, CABAN R140
CyLWecTBYeT [Ba pPeXUMa YPOBHS  BbIXOAHOM
MOLLHOCTU: BbICOKMM M Hu3kmn. [na CABAN R60,
CABAN R180 BbIxogHaA MOLWHOCTb peryanpyeTca.

3anyck  UMK/Aa  CKaHWPOBaHMA  MPOM3BOAMUTCA
CUHXPOHHO C 334aHHbIMU COOLITUAMM.

Pexvmbl  3anycka  CKaHMPOBaHMA:  MOBTOPHO,
OAHOKPATHO, OCTAaHOB/IEH.

NCTOYHMK  Tpurrepa: BHYTPEHHUN,  BHELUHWM,

nporpaMmmHbii. 1oCTYNHOCTb 3TOMN PYHKUMN 3aBUCUT
OT moaenu pepieKTOMeTpa.

N3mepsemble [aHHble, MNaMATb [AaHHbIX, K60

ogHoBpemeHHaA MHAOUKaUuMA AaHHbIX U MaMATHN.

MoguduKaums rpaduKa OaHHbIX NOCPEACTBOM
MaTeMaTUYECKOM onepaunm Mexay KOMMIEKCHbIMU
OAHHBIMM  U3MEpPEeHU u  namatn. [JocTynHble
MaTemaTUyecKme onepaumn: CNoXKeHUe, BbluMTaHuMe,
YMHOX€EHUe, AeNeHme.

ABTOMAaTUYECKMI BbIOOP LEHbI AeNEHUA N ONOPHOrO
YPOBHA AnA Hambonee HarnsaHoro otobparkeHua
rpaduka.

ABTOMATUYeCKM BbIBOP OMOPHOrO YpPOBHA B
NPAMOYIONbHbIX ~ KOOpAMHATax.  BepTuKanbHoe
Nono)KeHne rpaduka Ha 3KpaHe M3MeHseTcs Tak,
yToObl OMOPHLIN YPOBEHb MNepecekan rpadPuk
nocepeguHe.
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DNeKTprYecKkas 3agepiKKa

CmeuleHue ¢asbl

Kanunbposka

KanunbposkKa

Buabl KannbpoBoK

NInHenHaa Koppekums ¢a3bl B COOTBETCTBUWU C
334aHHOM 3/N1EKTPUYECKOMN 3aJeprKKoW. 3agaetca
He3aBUCUMMO AN1A Kaxaoro rpaduKka. MpumeHsercs,
Hanpumep, ANA KOMMNEHCAUMW  3SNEeKTPUYECKOM
33EP’KKN B CAMOM MCCNelyeMOM YCTPOMCTBE Npu
M3MEPEHUN OTKNOHEHMA asbl OT JIMHENHOro
3aKoHa.

CmeleHue rpaduKka pasbl Ha YKa3aHHOE 3HAYEHMe B
rpagycax.

KannbpoBKa ansa namepurtenei nogobHa npoueaype
YCTaHOBKM Hyna  anAa HEKOTOPbIX  TUMNOB
N3MepuTeNbHbIX npubopos. KannbposkKa
N3MepuUTEeNbHON YCTaHOBKM, BK/1tOYaIOLLLEN
N3MepUTENs U aganTtep, 3HaYMTE/NIbHO YBENNYMBAET
TOYHOCTb M3MepeHun. KanubpoBKa nosBosseT
BbIUMCIUTL U CKOPPEKTUPOBATb CUCTEMATUYECKUE
OWNOKM N3MEpPEHUS, BbI3BaHHbIE HECOBEPLLEHCTBOM
M3MEPUTENbHOW  YCTAHOBKM:  aMNAuTygHaa W
¢dasoBasn HEepaBHOMEPHOCTb, KOHeYyHas
HanpaB/IEHHOCTb, HEeCcornacoBaHHOCTb nopTa
MCTOYHMKA CUrHanNa.

Pednektometp BEKTOPHbIN nopaeprkuBaet
cnepyrouime Buabl KannMbpoOBOK, OTAMYatOWMecs Mo
CNOXHOCTM  BbINOJIHEHMA W NO  MOrPELIHOCTH
N3MeEepPEHMNIA:

® HOPMaNM3aLMa OTPAXKEHUSA;
® [0/1HaA 0AHOMOPTOBAA KaNMBbPOBKaA.

Mpu ncnonb3oBaHMM ABYX U 6onee pepneKToMeTpoB
(pasmenbHO MAM B cocTaBe aHa/NM3aTOPOB Lenen
RNVNA):

® HOpManmsaums moayns KoadPpuumeHTa
nepenauu;
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KannbposKa
HOpManm3aLmm
OTparkeHusn

MonHasn ogHonopToBasn
KanmbposKa

CKanspHaa Hopmanusaums
nepegayn (npm
MCNONb30BaHUN ABYX
pedpnekTomeTpoB)

NonHaa ogHonopToBaA
KanmbpoBsKa ¢
HOpManmsaunen moaynsa
KoapduumeHTa nepesaun

NonHaa gByxnopToBaAn
KannbpoBsKa
HOopMmanunsaumen moayna
KoapduumeHTa nepesaun

3aBoAcKan KanmbpoBKa

® MONHAA  OAHOMOPTOBaA KannbpoBKa C
HOpManmsaumemn moaynsa Ko3dPumumeHTa
nepenayu;

® NosHan ABYyXnopToBas KannbposKa C
HopManmsaumemn moaynsa Ko3pPurumeHTa
nepegayu.

Hanbonee npoctoir BMA, Kanubposku. Obnapaer
HWU3KOM TOYHOCTbIO.

Bup, KannbpoBKM, NCNONb3yEMDbIM npu
OAHOMNOPTOBOM M3MepeHUn oTparkeHusa. Obnagaet
BbICOKOW TOYHOCTbIO.

Bug KaNIMbpPOBKM, NCNONb3yEMDbI npwm
OBYXMOPTOBOM WM3MeEPEHMM nepenayn (Tonbko ans
aHanuzatopoB uenen RNVNA). KMmeer HU3KyIO
TOYHOCTb.

Bug KannbpoBKM, NCNONb3yeMbIN npu

OBYXMOPTOBOM WM3MeEPEHMM nepeaayuun (Tonbko ans
aHanusatopos uener RNVNA). MoBbIWaeT TOYHOCTb
namepeHus KoapopuumeHTa nepegaym 3a cYeT yyera
COr/IaCoBaHUA UCTOYHMKA CUTHANA C U3MepAEMbIM
ycTponcTBoM. MimeeT cpeaHo TOYHOCTb.

Bug KannMbpoBKM, NCNONb3yeMbIN npu
OBYXMNOPTOBOM WM3MepPeHMM nepenayun (Tonbko ans
aHanusatopos uener RNVNA). MoBblwaeT TOYHOCTb
namepeHus KoappuumeHTa nepegaym 3a cYeT yyera
COr/IaCOBaHUA UCTOYHMKA U MPUEMHMKA CUrHaANa C
M3MepAeMbIM  YCTPOMCTBOM. MIMeeT  BbICOKYHO
TOYHOCTb.

Hanunune 3aBOACKOW KanubpoBKU pednekTomeTpa

nossosneT BbIMNO/HATb n3mepeHus 6e3
npeaBapuUTenbHOM Ka/IMBPOBKM, a TaKxe
YMEHbWWTb  MOTPEWHOCTb  M3MEPEeHWn  npu

BbIMOZTHEHUN HOPMaAN3aUNN OTPaKEHUA.
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KomMnneKkTbl MexaHUYeCKnx
KanMbpPOBOYHbIX Mep

ABTOMAaTMYeECKUNE
KanmbpoBoYHbIE MOAy U
(AKM)

OnpeaneneHune
KannMbpoBOYHbIX Mep

NHTepnonaums npu
KOppeKkLumn owmnboK

DYHKLUM MapKepoB

MapKepbl aHHbIX

OnopHbIA MapKep

MapKepHbIi NOUCK

B nporpammHOom obecnevyeHun  mnsmeputenen
MOXHO BbIOpaThb OAMH n3 3apaHee
npeaonpeaeneHHbIX KOMMIEKTOB Ka/iMbPOBOYHbIX
Mep Pa3NMYHbIX NPOM3BOAUTENEN.

Moaynm aBTOMATMYECKOM KannbpoBKM
npoussoactea 000  "MJIAHAP" No3BONAOT
BbIMONHUTL MNoaHyto SOLT KannbpoBKy 3a 0AHO
nogkntoyeHne. KanumbpoBKa C MCNONb30BAHWEM
AKM npoue 1 bbicTpee KanMOBPOBKM BbINOJHAEMOM
KOMM/IEKTOM MeXaHU4Yecknux mep. Mcnonb3oBaHue
AKM obecneynBaeT BbICOKYH TOYHOCTb KaIMbPOBKM.

Noppepr*kMBaOTCA CTaHOAPTHbIE onpenesieHna:

® C MOMOLLbIO NOSIMHOMUANBHOM MOAENN;
® Ha OCHOBE AaHHbIX (S-napameTpbl).
Mpwu N3MEHeHUM FPaHUYHbIX yactoT

ctTumynupyrouwiero CurHana MUanM KoamyecrtBa TOYEK
M3MEPEHNUA, no CpaBHeHUIO C HaCTpOVIKaMM

KaIMBbpPOBKM, npUMeHseTca nepecyer
KannbpoBOYHbIX Ko3pdurumneHToB C
MCNONb30BaHMEM MHTepnonaALMmn nnu
3KCTpanonaumm (akcTpanonauma He
pekomeHayetca).

0o 16 mapkepoB Ha Kaxaom rpaduke. Mapkep
CAYKWUT ANA  MHOMKAUMU 3HAYEHUH CTMMyaa M
N3MepPSEeMOro 3Ha4YeHUA B 3a4aHHOM ToYKe rpaduKa.

BKk/itoyaeT Ha BCeX MapKepax Peum WHAMKaLUK
OTHOCUTENIbHbIX AaHHbIX, MO OTHOLIEHUIO K
OMNMOPHOMY MapKepy.

OcyuwiecTBnAeT MOUCK Ha rpaduKke: MaKCUMYMa,
MWHUMYMa, NUKA, LENEBOTO 3HAYEHMS.
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[lononHuTenbHble
BO3MOXHOCTM
MapKepHOro noucka

YcTaHoOBKa napameTpos C
NOMOLL IO MapKepoB

BblMMCNEHMA C NOMOLLBLIO

MapKepoB

CtaTUCTUKa

Monoca nponyckaHuA

HepaBHOMeEpPHOCTb

MapameTpbl dUNbTPa

AHanus gaHHbIX

Mpeobpa3oBaHue
MmneaaHca nopTa

OI'paHMLIeHMG Anana3oHa NOWuCKa. I'IepeKmoqume
mexay pexmmamun OAHOKPATHOro MnOowncKa, nmbo
cnexeHua.

YCTaHOBKa Ha4ya/IbHOM, KOHEYHOM UK LEHTPasIbHOM
4acToTbl AManasoHa C MOMOLLbD  MapKepos.
YcTaHOBKa OMOPHOro YpPoBHA rpadumka ¢ NOMOLLbIO
3Ha4yeHuA mapKepa.

BbluncneHme YeTblpéx GyHKUMIA: CTaTUCTUKA, NONOCA
NPOMNYyCKaHWA,  HEPaBHOMEPHOCTb,  NapPaMeTpbl
dunbTpa.

dyHKUMSA nokasblBaeT cpeaHee 3HayeHue,
CpeAHEeKBaapaTUYECKoe OTKNOHEHME W  Pas3HOCTb
NUK-NWUK ana rpaduKa B YACTOTHOM AuanasoHe,
OrpaHMYEHHOM ABYMA MapKepamu.

PyHKUMS ocylLecTsaser NMOWCK noJsiochbl
NPONyCcKaHMA MO 3a4aHHOMY YPOBHIO OTHOCUTE/IbHO
MapKepa WM  OTHOCMTENnbHO  abcostoTHOro
MaKcumyma. MoKasblBaeT 418 NoaoCbl NPONycKaHMA
€€ 3HayeHune, LEeHTP, BEPXHIO M HUMKHIOW rpaHuLy,
HOBPOTHOCTb, NOTEPM.

PyHKUMA NnokKasblBaeT yCuUneHue, HaK/NOH
XapaKTEPUCTUKK, HEPaBHOMEPHOCTb B YacTOTHOM
AManasoHe, OrpaHMYEeHHOM ABYMA MapKepamu.

DYHKUMA NOKa3biBaeT XapaKTEPUCTMKU  NOJIOCHI
NPONycKaHMA W MNONOCbI 3arpaxaeHusa ¢unbTpa:
noTepn,  OTKJOHEHME MNWK-MMK B  MNojoce
NPONyckaHMA W 3HayeHue 3arpaxgeHus. [onoca
NPOMNYCKaHMA U NONO0Ca 3arparKAeHus 3aJakTca C
NMOMOLLbIO ABYX Nap MapKepos.

PyHKUMA Npeobpa3oBaHMA 3HAYEHUIM S-MapamMeTpos,
N3MEpPEHHbIX npu 3HaYeHUU cobcTBEHHOrOo
BONHOBOro conpotmsneHna nopta 50 Q, B 3HaYeHuUA,
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MckntoueHue uenm

BcTpanBaHue uenu

MNpeobpa3oBaHue S-
napameTpoB YCTPOMCTBA

KOTOopble 6b11n 6bl nosy4vyeHbl Npn nNpoun3BosibHOM
3Ha4YeHnKM BOJZIHOBOTO COMNPOTUBAEHNA NMOPTA.

NMPUMEYAHUE — OyHKUMA NpMMEHMMA TONbKO AN
namepeHus KoadpuumeHToB oTparkeHma (S11, S22
nT. Aa.).

PyHKUMA, no3BonALLaA MaTeMaTUYeCKHU
WUCKNIOUYNTD BAMSAHWE LENW, BK/IIOYEHHOM Mmexay
NAOCKOCTbIO KanubpoBKM MopTa WM uUCCAeayemMbim
ycTpoiictBoM. Lenb pgonxHa ObITb onpegeneHa
maTpuuer S-napameTpoB, Kak ¢ann  ¢dopmarta
Touchstone.

MPUMEYAHUE — PyHKUMA npyMeHuma TONbKO AnA
namepeHuns KosapduumeHtToB oTparkeHusa (S11, S22

nT. a..

dyHKUNA MaTemMaTUYeCcKH moaenupyet S-
napameTpbl HOBOFO YCTPOMCTBA, MNONYYEHHOro
BMPTYaZbHbIM  BCTPAMBAHWEM  LEMNU  MeXay
NAOCKOCTbIO KanubpoBKM MopTa WM uccaeayembim
ycTtponcteom. Llenb onpegenserca matpuuyen S-
napameTpoB, onucaHHon B danne dopmaTa
Touchstone.

NMPUMEYAHUE — OyHKUMA NpMMEHMMA TONbKO AN
n3mepeHua KoapoduumeHToB oTparkeHmsa (S11, S22
nT. Aa.).

dyHKUMS MaTeMaTUYECKM npeobpasyer
nsmepsemble  S-napameTpbl B cnepytowme
XapaKTePUCTUKM nccneayemoro YCTPOMCTBa:

BXOQHOE  COMpoTuB/eHMe U NPOBOAMMOCTb,
NpoxogHoe COonpoTUBAEHWE WU  NPOBOAUMOCTD,
MHBepcUuA S-napameTpos.

NMPUMEYAHUE — PyHKuMA npyMmeHuma TONbKO AnA

namepeHuns KosapduumeHtToB oTparkeHusa (S11, S22
nT. a.).
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BpemeHHas obnactb

BpemeHHas cenekuma

PyHKUMA MaTeMaTUYEeCKM NMUTUPYET
TPAAULMOHHYIO pedNeKTOMETPUIO BO BPEMEHHOM
obnactn. [OnAa 3TOro Ha OCHOBE W3MEPEHHbIX B
4acTOTHOM 06nacTU AaHHbiX ¢ nomouwbto Chirp-Z

npeobpasoBaHus Mmoaenupyerca OTK/IUK
Mccnegyemoro yCTPOMCTBA Ha  pPas/iMyHble  BUAbI
CUrHaNoOB  BO  BpemeHHoW  obnactu. Bug,
MOZEeNNPYEMbBIX CTUMYTNPY HOLLUX CUrHanoB:
pagMoMmnynbCc, BWAEOMMMYNbC, BuAeonepenaa.
[AnanasoH BPEMEHHOM obnactu 3apaerca
Nno/sib3oBaTe/ieM MNPOM3BOSIBHO OT  Hyna 4o
MaKCUMYMa, KOTOpbI onpeaenserca

YCTaHOBJ/IEHHbIM LWArom no 4acrote. Mcnonb3ykoTtca
pa3nMyHble GOPMbl  OKOH A/ [AOCTUXKEHUSA
KOMMNPOMMCCa MEXKAY pa3peLlatoLLelt cnocobHOCTbIo
M YPOBHEM NapasmUTHbIX BOKOBbLIX SIENECTKOB.

MPUMEYAHUE — PyHKUMA npyMmeHuma TONbKO AnA
namepeHuns KosapduumeHtToB oTparkeHusa (S11, S22

nT. a.).

PyHKUMA MaTeMaTUUYECKU yOanaeT HexenatesbHble
OTK/INKM BO BPEMEHHOM o0b6n1acTn, 4yTo no3Bonfer
NOJIYYNTb YACTOTHYHK XapaKTEPUCTUKY YCTPOMCTBA
6e3 BAMAHMA YCTPOMCTB MoaKAtoueHus. DyHKLMA
ncnonb3yer npeobpasoBaHMe BO  BPEMEHHYHO
obnactb, Bbipe3aeT GUALTPOM 33[aHHYK YacTb
BpemeHHOM ob6nactn, w“ wucnonb3lya obpaTHoe
npeobpa3oBaHMe BO3BPALLAET pPe3y/abTaT Cenekumm
B 4YacToTHyto obnactb. lMpumeHAOTCA MOJ0COBOM
NN PEKEKTOPHbLIA PUNLTPbI BPEMEHHOM CENEKLUMN.
Bolibop ¢dopmbl  dunbTpa  (WKMpOKAs, HOPMa,
MMWHUMYM) MO3BONAET HANTU KOMMNPOMUCC MeEXay
paspeLuatoLen CNOCOBHOCTbIO n YPOBHEM
napasuTHbIX BOKOBbLIX S1EMECTKOB.

NMPUMEYAHUE — OyHKUMA npMMeHUMa TONIbKO AnA

namepeHuns KoapduumeHToB oTparkeHusa (S11, S22
nT. Aa.).
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Apyrue BO3MOXKHOCTHU

YnpasneHue npubopom

Ypo6HbIn rpadpuyeckmii
nHTepdenc

PacneyaTKa 1 coxpaHeHune
rpadpuKos

YpaneHHoe ynpaBaeHue

COM/DCOM

YnpasneHne  npubopom  ocyliecTBasetca  C
BHELHEro MEePCOHaNbHOrO KOMMblOTEpa 4Yepes
nHTepodeiic USB.

NHTYUTUBHO NMOHATHbIM NONb30BaTE/IbCKUMA
UHTepdeiic Ha 6ase onepaumoHHOM CUCTEMDI
Windows obecneuynBaetr ObICTPytO W MPOCTYIO
paboTy c usmeputenem.

MporpaMmmMHbIN MHTEPDENC U3MEPUTENA COBMECTUM
C COBPEMEHHbIMMW NAaHWeTHbIMKU MK 1 HoyTbyKamu.

BO3MOKHO coxpaHeHue rpaduKoB B rpadpuU4eckom
dopmate M CcoOxpaHeHWe [aHHbIXx B ¢dopmaTtax
Touchstone wn *.CSV (3HauyeHus, pasgeneHHble
3anNATbIMM) HA KECTKOM AUCKe.

[OWCTaHUMOHHOE  ynpaBneHue C NMOMOLLLbIO
COM/DCOM (Component Object Model).
MpunoxkeHne RVNA cogeput cepsep COM
aBTOMaTM3aUMM, KOTOPbIM npegocrasnaet
NPOrpaMMHbIN  MHTepdenc ANAa  BbiI30BA  CBOUX
GYHKLUMA CO CTOPOHbI MPOrpamMmm MNoJb30BaTens.
Mpotokon COM pgoctyneH Tonbko B OC Windows.

ABTOMaTM3aUMUA Ccom MCNoJib3yeTcH, Korga
NpUAOXKeHne RVNA 7 Nonb3oBaTeNbCKanA
nporpamma  BbINOAHAKTCA Ha  ogHom  [1K.
AtomaTtmsauma DCOM  ucnonb3yetca, Koraa
NONb30BaTeNbCKaAA Nporpamma U  MNPUIOXKeHUe
RVNA BbinonHAOTCA Ha pasHbiX MK, NoAKAOYEHHbIX
K NOKa/IbHOM CeTM.

ABTOMaTM3aumA nsmepurtens MOXeT 6bITb
[OCTUrHYTa Ha ntobom COM / DCOM-coBMecTUMOM
A3blke UnKu cpepe, BKkadas Python, C ++ C 4,
VB.NET, LabVIEW, MATLAB, Octave, VEE, Visual Basic
(Excel) n apyrmx.
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SCPI, TCP/IP Socket

ANCTAaHUMOHHOE ynpaBaeHue C NMOMOLLbID KOMaHA,
SCPI (CtaHpapTHbIe KOMaHAb! ans
nporpammupyembix MHCTpymeHToB). Mpotokon SCPI
OCHOBaH Ha 0ObMeHe TEeKCTOBbIMWU COODOLLEHNAMMU:
KOMaHAbl NOCbINAKOTCA U3MEPUTENto, B OTBET, eCaun
npeaycmMmoTpeHo KOMaHAO0M, BO3BPALLAOTCA AAHHbIE.
MpoTtokon SCPI goctyneH kKak B OC Windows, Tak 1 B
OC Linux.

Ana poctaskn kKomaHg SCPI nsmeputens ncnonbsyet
ceteBoii npotokon TCP/IP  Socket. [aHHbIN
NMPOTOKO/1 MOXET noaaepXmeatbca bubnmnoTeKkoi
VISA unu Hanpsamylo NporpammupyeTca Ha tobom
A3blKe UK B Nt0bON cpeae, KOTOpas NoAAEPKUBAET
TCP/IP  Socket. PekomeHayeTca MCNoONb30BaTb
CTaHAapTHY0 6ubnunoteky VISA. Bubnumoteka VISA —
3To 6ecnnaTtHbii W WKMPOKO  UCNOJIb3yembli
NporpammHbIn nHTepdelc BBoAa-BbiIBoAa B 0b61actm
TECTUPOBAHUA N N3SMEPEHUN.
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3.5 YcTponcTBo M npuHLMN paboTbl

PebnektomeTp BEKTOPHbIA  COCTOMT U3 TeHepaTopa  WCMbITaTeNIbHOrO U
reTepoANHHOrO CUrHana, aTTeHaTopa PeryIMpoBKM MOLWHOCTM, 6/10Ka OTBETBUTENSA
HanpaB/NEHHOro M ApYyrux y3nos, obecneymBatowmx paboTty. M3mepuTenbHbI nopT
pebnekToMeTpa BEKTOPHOrO SB/AAETCA MCTOYHMKOM  WCMbITAaTe/IbHOrO CUrHana.
Magatow,aa WM OTpakEHHaA BOMIHbI 6NOKa HanpaBaeHHbix oTBeTBuTeneir (OH)
npeobpasytorca cmecutenamm (CM) B KonebaHma npomerkyTodHoM YactoTbl (MY) u
NOCTYNaloT B ABYXKaHa/ibHbIM MPUEMHUK 06paboTku Ha Y. B aByxKaHasnbHOM
NPUEMHUKE cUrHaNbl GUNBLTPYIOTCA, NpeobpasytoTca B UMppoBbIE KOabl M NOAAIOTCA
Ha AanbHenwyto obpaboTKy (bunbTpaumsa, namepeHne pasHocTn ¢as, M3MepeHue
amnAuTyabl) B CUFHaNbHbIM  npoueccop. WMameputenbHble ¢uabTpbl Ha MY
peanunsoBaHbl B umdpposor ¢dopme. CouvetanHme ys3nos OH, CM u gByxKaHa/lbHOro
NPUEmMHMKa 06paboTku Ha MY obpasyloT ABa MAEHTUYHbLIX U3SMEPUTENbHbIX KaHana
NPUEMHMKA CUrHana.

MpUHUMN M3MEPEHUA KOMMNNEKCHOro KoadduuUMeHTa OTparKeHMA 3aK/14vaeTca B
nogaye Ha nccnegyemoe yctpoicTso (MY) TectoBoro curHana Ha 3aZlaHHOW 4acToTe,
NnocNeayloLWero M3MepeHma amnantygpl M Gasbl OTPAKEHHOro Mccaenyemblim
YCTPOMNCTBOM CUIHANA U CPABHEHMA MX C aMNAUTYAO0N M $a30M TeCTOBbIOTO CUrHana.
OKOHYaTenbHbIM pacyeT M OoTobparKeHWe pPe3yNbTaToB M3MEPEHUN KOMMJIEKCHOTO
KoapduumeHTa oTparKeHna, Kak GYHKUNIO OTHOWEHUA aMNAUTYA U Pa3HOCTU da3 oT
4acTOTbl UCTOYHUKA CUTHANA, BbINMOHAET BHELWHUIM ynpasaatowmin Komnbtotep (MK He
BXOOAT B KOMMJIEKT NocTaBKu). CBA3b C KOMMbIOTEPOM ocyLiecTeaseTca yepes USB-
NHTepdenc.

PyYHKUMOHaNbHasA U CTPYKTYPHaA cxemMbl pedp/IEKTOMETPA BEKTOPHOIO NpPMBEAEHbl Ha
pUCYHKax 2 n 3.
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PucyHok 3 — PyHKUMOHANbHAA cxeMa pedIeKTOMETPA BEKTOPHOIO
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AHanuzatop uenet RNVNA coctouT 13 Habopa BeKTOpHbIX peprektomerpos CABAN
R60, noakntoueHHbIX K KoHueHTpaTopy USB HUB ans pabotbl nog ynpaBaeHuem
BHelwHero Komnbtotepa (MK He BXOAAT B KOMNAEKT NOCTaBKM).

OnunoHanbHO MOryT BbITb MCNO/Ib30BaHbI pacnpeaenmnTenn CMrHanoB Tpurrepa TD-16
M oNopHoOM YacToTbl FD-16. Mcnonb3oBaHue pacnpeaenvtens curHana Tpurrepa TD-16
NO3BONAET YBENMYUTb CKOPOCTM WU3MepeHuin. WMcnonb3oBaHwe pacnpeaenntens
CUrHana onopHou 4actotbl FD-16 MoO3BO/IAET HMBENMPOBATH PACXOXKAEHWE 4ACTOT
mexay pednektomerpamm BEKTOPHbIMKM, YTO MO3BOAAET MOBbICUTb TOYHOCTb
N3MepeHuna.

EAMHOBPEMEHHO MCTOYHMKOM CUrHaA/ia MOMKET ObiTb TOMIbKO OAMH pedaeKToMeTp
(akTMBHbIN).  OcTanbHble  pednekTomeTpbl  (NaccMBHble)  byayT  paboTatb
NPUEMHUKAMKM cUrHANa. PednekTomeTp Ha3HAYaeTCA aKTUBHbIM B 3aBMCMMOCTM OT
n3mepAemMblx B KaHane S-napameTtpos. Hanpumep, npu namepeHun napametpos S11
n |S21| aKTMBHbIM ByaeT nepsbit pednekTomeTp, Npu usmepeHmn |S12| wn S22 —
BTOpol. EcnnM B KaHane WHOMKAUMW YKasaH MepeyeHb S-napameTtpos, bOyaer
NPOU3BEeAEHO HECKO/IbKO 3aMyCKOB CKaHWPOBaHWA, rae pednekTtomeTpbl byayT
MEHATLCA CBOMMMU PONAMM.
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YnpouieHHasa CTPYKTypHasa cxema aHanusatopa uenet RNVNA npusegeHa 4.

Anxanuzatop RNVNA
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PucyHoK 4 — dyHKUMOHaNbHaA cxema aHanm3aTopa uene RNVNA
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4 MoparoToBKa K pabore

4.1 O6wme NoNOXKeHUA

Echn msameputenb M noakaoyaemble NPUHALNEKHOCTU HAXoAMAUCL B YC/NOBUSA
OT/INYHbIX OT YC/IOBUIA 3KCMAyaTaumn, Npexae Yem BKAKYUTb UX U NMPUCTYNUTb K
paboTe, BblAEPKUTE UX B YCNOBUAX IKCMyaTaLMM HE MEHEe ABYX YaCcOoB.

PacnaKkyiTe nsmepuTenb, €C/IN OH HAXOAMTCA B YNAaKOBKE UM TPAHCNOPTHOM Tape.

PasmectuTe nameputenb Ha paboyem mecte. Maowaab NnoBepxHocTH paboyero ctona
OOMKHA BbITb AOCTATOYHOM ANA pasMELLEHMA Ha HEW U3MepPUTENAa U Uccneayembix
YCTPOWCTB.

N3mepuTtenb JONXKeH pacrnosiaraTbCA Ha MOBEPXHOCTM paboyero CTona Tak, YTobbI
obecneuymnsasnca cBO6OAHbIN AOCTYN K COeANHUTENAM. YCTPOICTBA, NOAKA0YaeMble K
U3MEepUTeNto, AO/KHbl pacnonaratbcA Ha paboyeid MNOBEPXHOCTM CTONA WU
HenocpeaCcTBEHHO Haf, HeW.

I'IpM 9KCnAayaTaunun BEHTUNALNOHHBIE OTBEPCTUA HA KOpnNyce nuameputena He O KHbI
3aKpbIiBaTbCA NpeaMeTaMMu.

Ocmotp wu3smeputena CABAN R180 paspewaetrca npoBoauTb
TONbKO MPWU OTKOYEHUM NpMbopa OT CETU INEKTPONUTAHUA U
OTCOeAMHEHMM BHeLWHero 610Ka NUTaHMA.

BHNMAHMUE!
OcmoTp aHanuzatopos ueneir RNVNA paspeluaetca npoBoanuTb
TONbKO MNPU OTKAKOYEHUU KoHueHTpatopa USB HUB ot cetun
9NEKTPONUTaHUA.

Ha pabouem mecTe AO0/KHbI ObiITb MPUHATLI Mepbl NO O0b6ecneyeHuto 3aluTbl OT
BO34EMCTBUA CTAaTUYECKOTO 3N1EKTPUYECTBA.

MpoBeanTe BHELWHUI OCMOTP U3MEPUTENS COBMECTHO C UCMONb3YEMbIM KOMM/IEKTOM
npuHagnexHocten. Mpu  HeobxoaMMOCTW, MPOBEAUTE YUCTKY  COEeOUHUTENS
M3MepUTeNbHOro NopTa, Kabenei M nepexodoB, a TaKKe CPeacTB KaiMbOpoOBKM U
BbIMO/NIHATE MNPOBEPKY NPUCOEAUHUTENbHbBIX PAa3sMEPOB COEAMHUTENEN YKasaHHbIX
YCTPOMCTB.
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4.2 PacnakoBblBaHUE U NOBTOPHOE yNaKoBblBaHUE

YnakoBKa mameputens obecneymBaer 3alUTy OT KAMMATUYECKUX U MEXaHUYECKUX
NOBPEXAEHUIA MPU NOrPy304HO-Pa3rpy3oYHbIX pPaboTax, TPAHCNOPTUPOBAHUM W

XpaHeHUN.

ﬂ,l’lﬂ ynakoBblBAHNA U3MeEPUTENA UCMOJIb3yeTCA UHAUBUAYA/IbHAA I'IOTpe6MTeJ'IbCKaFI

Tapa.

B KayecTBe WMHAMBUAYANbHOM MNOTPEOUTENbCKOM Tapbl MUCMONbL3YHOTCA KOpPobKa M3
roppMpPOBaHHOIO KapTOHA M NaKeTbl U3 MNOJINITUNEHOBOW MJIEHKM.

4.2.1 PacnakoBbiBaHue

PacnakoBbIBaHWe NPOBOAWTL B YKa3aHHOM NOCNeA0BaTENbHOCTH:

® pacnosioxurte I-(OpO6Ky B COOTBETCTBUN C MAHUNYNAUNOHHBbIMU 3HAKaMMU;

® OTKpOMTE KOPOOKY, O3HAaKOMbTECb C COMPOBOAUTENbHON [AOKYMEHTAUMEN,
aKKYPaTHO U3BNEKUTE NONNITUIEHOBbIE NAKeTbl C U3meputenem, kabenem USB,
USB flash HakonuTenem c akcnayaTaunMoOHHOM AOKYMEHTaLMEN;

® CHUMUTE NaAKEeTbl N nNpoBeaguTe BHELLHWI OCMOTP (I'IOpﬂ,EI,OK BHELWHEro ocMoTpa
CM. B N. BHewWwHn ocmoTp).

MPUMEYAHUE

Mocne pacnakoBblBaHUA PEKOMEHAOYETCA KAaPTOHHYH KOPOOKY
COBMECTHO C aMOPTU3aLMOHHbIM MaTEPManoM U TPAHCMOPTHOM
Tapoi  COXpaHuUTb  ANA BO3MOXHOI0  JAa/ibHellero
MCNONb30BaHMA  (MPM  TPAHCMOPTUPOBKE  Ha  NOBEPKY,
MOCTAaHOBKE Ha XPaHEHWE AN OTMPaBKe HAa PEMOHT).

4.2.2 YnakoBblBaHUe

YnakoBbIBaHWE A0NXKHO NPOU3BOAUTLCA B 3aKPLITOM MOMELLEHUM C TEeMMepaTypon
BO3Ayxa He HMKe 15 °C n oTHocuTenbHOM BAarKHocCTbio Ao 80 %.

YnakoBbiBaHMe NPOBOANTL B Cl'lE,CI,VFOLLI,Eﬁ nocnenoBaTenbHOCTU!

® NpoBeauTe BHELWHNI OCMOTP U3Meputens (NopsaaoK BHELLIHEro oCMOoTpa CM. B 1.
BHelHWM ocmoTp);

e nomectute Kabenb USB u USB flash Hakonutenbs B MOAUITUNEHOBblE MaKeTbl
COOTBETCTBYHOLLErO pa3mepa;

® NONOXKUTE nsmeputenb, kabenb USB 1 USB flash HakonuTenb B KOPOOKYy;
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e no6aBbTe B KOPOOKY MaKeTUKM C MENKOMOPUCTbIM CUAMKarenem Maccom
npubnunsutenoHo 10 ;

b 3aKp017|Te M3MepuTenb BTOPbIM BKAadbllLeM N3 NEHOMO/INITUNEHAQ;

B KauyecTBe amMOpPTU3ALMOHHOINO MaTepuana, 3anosHANLWEro
MPOCTPAHCTBO MEXKAY CTEHKAaMW KOPOOKM U M3MepUTenem,

NMPUMEYAHUE MOMeT 6bITb MCNONb30BaH apyrom maTtepwan,
obecneumBaroWwmin  GUKCaUMIO U3MepUTENa B Tape U He
BbI3bIBAOLL NI KOPPO3UIO.

® /1A 3aMOJIHEHUA NYCTOTbl B BEPXHEM YacTu KOPOOKKU, Mpu HeobxoammocTtw,
NOJIOXKUTE MATKMUIA BKAAAbILW;

® 3aMN0/IHUTE HeobXoAMMYLO CONMPOBOAMTENbHYIO JOKYMEHTALMIO M MOMECTUTE e€e B
NONMITUNEHOBbLIN NakeT (Npo3paydHbIn pann unmn mynbtudopy);

® B/IOKUTE CONPOBOAUTENBbHYIO AOKYMEHTAUUNIO B KOpO6Ky,'

® 33KPOMTE KOPOOKY KPbIWKON M 3aPUKCUMPOBATb KPbIWKY CKOTYEM (KNenkom
JIEHTOWN) C YeTbIPEX CTOPOH;

® HaHecuUTe Ha KOPOOKY MaPKMPOBKY:

1. HaMmeHoBaHMe NPeanpPUATUA-U3rOTOBUTENS;
2. HaMMEHOBaHME U CePUIHbIN HOMep U3MepUTenNs;

3. MaHMNYAAUMOHHbIE 3HaKK «XpynKoe. OctopoxkHo!», «bepeyb OT BAarM» u
«Bepx», ecnM MUCnNoNb3yeTca He OpUrMHaNbHAA  UHOMBUAYANbHAA
notpebutenbckas Tapa.

4.3 BHewWHU ocMoTp

BHewHun OCMOTP nNpoBOAUTCA ONA BblABNEHUA BUOAUMDIX AedDEKTOB namepuTena "
noAaxknto4yaembIX K HEMY yCTpOVICTB.

MNocnenoBaTenbHOCTb nposegeHnA BHEWHEro ocMOTpa ped)l'leKTOMeTpOB BEKTOPHDbIX:

® Npy nNEepBMYHOM OCMOTPE MPOBEpPbTe HaNAMYME W UeNOoCTHOCTb NnAomb
npegnpuATUA-U3roTOBUTENA, OTCYTCTBME C/1e0B BCKPbITUA KOPNyca usmeputens,
uenoctHoctb USB Kabens;

® NPOoBepbTe OTCYTCTBME TNYBOKMX LapanuH U BMATUH Ha KOpMyce U3mMepuTens,
CcnepoB KOPPO3MM METANNMYECKUX AeTaner U CnegoB BO3AEUCTBUA MKUAKOCTEN
WMNN arpeccuBHbIX NapoB, LLeNOCTHOCTb JTaKOKPACOYHbIX NMOKPbITUM, COXPAaHHOCTb
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MapKMpoBKKU. [pu 06HapyKeHnUn HecoOoTBETCTBUM AanbHenwas paboTta ¢
N3MepUTENEM 3aNpeLLaeTcs;

® MPW HaAU4MKU, NPOBEAUTE BU3YyasibHbI KOHTPO/Ib LLEJIOCTHOCTU YCTPOWCTB M3
KOMM/IEKTA NPUHAONEXKHOCTEN, K KOTOPbIM OTHOCATCA Kabenwu, nepexoapl wm
CPeACTBa KaIMbpPOBKY;

e NpoBeauTe BM3YaJibHbIA KOHTPO/b LIENOCTHOCTU U YUCTOTbl COEAUHUTENS
N3MepUTENbHOro NopTa M3meputenda, Kabenen n nepexoaoBs, a TaKXKe CPeacTs
KannbpoBku. MNMpu oBHapPy*KEHUM MOCTOPOHHUX YacCTUL, NPOBEAUTE YUCTKY WX
coeguHUTenen;

® MPOBEPbTE OTCYTCTBME MEXaHWYECKUX TMOBPEXKAEHUN (BMATUH, 3abOWH,
OTCNlaMBaHMA MOKPbLITUA U T. A.) HAa KOHTAKTHbIX M TOKOHECYLMX NMOBEPXHOCTAX
coeauHUTeNen YKasaHHbIX YCTPOMCTB.

Mpyn 06HapYKEHUN MEXAHUYECKUX MOBPEKAEHNN COEAUHUTENS
namepuTens JAdanbHenwas pabota C 3TUM  U3MepuUTenem

BHUMAHMUE! 3ANPELWAETCA. Usmeputenb bpaKyercs M U30AMpyeTca C
LUENbIO NPefoTBPALLEHUA €r0 NMPUMEHEHUS U MOBPEXAEHUS
roAHbIX coeguHUTEeNen Apyrux usmepuTenen.

MocnenoBaTeNbHOCTb NPOBEAEHUS BHELIHErO OCMOTpPa aHanu3aTtopos uenenn RNVNA:

® NpoBeanTe BHEWHUN OCMOTP BCeX PedIEKTOMETPOB BEKTOPHbIX U YCTPOWCTB M3
KOMMNEKTa NPUHaANEXHOCTEN (MPY HaMUYMK) NO METOAMKE, U3/TIOKEHHOMN BbILLE;

® NpoBepbTe OTCYTCTBME TNYOOKUX ULapanuH, BMATUH M 33ab6OMH Ha LWwaccwy,
pacnpegenutensax CurHanoB Tpurrepa TD-16 u onopHou 4actotbl FD-16
KoHueHTpaTope USB HUB. MNpoBepbTe LeN0CTHOCTb 1AaKOKPACOYHbIX MOKPBITUIN K
COXPaHHOCTb MAPKMPOBKM Ha LWACCy;

Mpyu 06HapPYKEHUN MEXAHUYECKMX MOBPEXKAEHNIN KaKOro-nnbo
BHNMAHMUE! n3MepuTens WAM pacnpepennutTens panbHenwaa paboTta ¢
3TUMU nsmeputenem maum pacnpegenumtenem 3AMPELWAETCA.

® NpoBepbTe NOAKNOHYEHUA COMNIACHO MHCTPYKLMK No cObopKe:
1 kabenen USB mexay nameputenimm n KoHueHtpatopom USB HUB;

2 Kabeneit SMA mexay WSMeEpUTENAMU U PacnpeaenutTenamm CUrHanos
Tpurrepa TD-16 n onopHoi YactoTbl FD-16 (npw Hanuumm);

3 kabenen USB mexay pacnpeaenvtenamum curHanos Tpurrepa TD-16 wu
onopHou YactoTbl FD-16 1 KoHueHTpaTopom USB HUB (npu Hannuum).

I'IpM O6Hapy)+(EHVIVI HECOOTBETCTBUMN npousseauTe HGO6XO,CI,MMbIe noAKNHOYEHUA.
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4.4 Yuctka coeguHuTenem

UncTKy coeamHuTeNnei pekomeHayeTca NpoBOAUTb A0 M MOCAe WCMOJb30BaHMA
N3MEPUTENA U KOMNIEKTa NPUHAANEKHOCTEN.

YMCTKY KoakcuanbHbIx coeanHuTenen Tun N n 3,5 mm 1M NpoBoAMTb NO caeaytowen
MeToauKe:

® MPOTPUTE NOBEPXHOCTU COEAMHUTENEN, YKa3aHHble CTPENKaMM Ha PUCYHKax 5 u
6, MasoYKOM C BaTHbIM TaMMOHOM, CMOYEHHbIM B CMMPTE; Kanau CnupTa He
[AOJIKHbI MONaAaTb BOBHYTPb YCTPOMCTB;

|II L =

PucyHokK 6 — CoeauHutenn tmn 3,5 mm (po3eTka 1 BUNKa)

® MPOBEANTE YNCTKY OCTa/IbHbIX BHYTPEHHUX MOBEPXHOCTEN CoeanHUTENEN, NPOoayYB
NX BO3OYXOM;

e npocywute coeamHutenn, ybeamtecb B OTCYTCTBMW OCTATKOB CMMPTA BHYTPM
coeguHUTenen;

® MpoBeAuTe BM3yasibHbIM KOHTPO/b YUCTOTbl CoeauvHuTenen, ybeauTtecb B
OTCYTCTBMM NOCTOPOHHMX YacTUL;
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® Npu HeOGXO,D,MMOCTM NOBTOPUTE YNCTKY.

SAMNPEWAETCA npuMmeHATb MeTananvyeckue npegmeTtbl AnA
YUCTKN cCoeANHUTENEN.

!
BHAMAHME! 3AMPEWAETCA  npoTvpaTb  LEHTPanbHbIA  NPOBOAHUK

coeamMHuTenen «poseTka». YUCTKY npoBoAUTb NpPOJAyBKOW
BO34YyXOM.

4.5 MNpoBepKa npucoeagUHUTENIbHbIX pasmepos

PekomeHayeTcs  NPOBEPUTb  MPUCOEAMHUTENbHbIE  pPa3mMepbl  COeAUHUTENS
M3MEepPUTENbHOrO MopTa M3MepuTensd, Kabenelr M nepexooB, a TaKXKe CPeacTs
KanubpoBKM, MNpWM NEepBOM MWCNONb30BaHUW. B  mdanbHeiwem, nposepsiTe
NPUCOeaNHUTENbHbIE PAa3MeEpPbl PEryaspHO.

MepBas NpoBepKa COeANHUTEEN NO3BOIUT NONAYYNTb 3HAYEHUSA NPUCOEANHUTENbHbBIX
pPa3mMepoB, KOTOPble MOTYT BbITb UCMO/Ib30BaHbI NPU IKCNyaTaUUKN U3MepUTENa aNs
OLLeHMBAHUA U3MEHEHWNI Pa3MepoB.

MoBTOpHan NpoBepKa CoeanHUTENe PEKOMEHAOYETCS, eC/IN:

e N0 pe3ynbTaTaM BHELWHEro OCMOTPa WAM MO pPe3ynbTaTaM BbIMOJIHEHHbIX
N3MEPEHNI BO3HUKAET NPEANONO0XKEHNE O NMONOMKE UIN NOBPEXAEHMUU KAKOTro-
nnbo coegmHuTens;

e 06HapyXKeHo, YTO COeANHUTENN YCTPOMCTB, UCNOb30BaBLUMXCA C U3MEPUTENEM,
NOBPEXAEHbI NN UX NPUCOEANHUTENbHbIE Pa3MepPbl HE COOTBETCTBYIOT HOPMaM,
YCTaHOB/IEHHbIM 419 AAHHOTO TUMa COeANHUTENEN;

® C MOMEHTA npeaplaywer npoBepkn nposegeHo 6onee 100 npucoeavHEHU K
nobomy 13 coegmHUTeENen.

MpoBepKa NPUCOEAMHUTENbHbBIX Pa3MEPOB BbIMOJIHAETCA C MPUMEHEHMEM KOMIMJIEKTa
ONA U3MEPEHUN CcoeauvHUTENeN KOAKCMaNbHbIX B COOTBETCTBMM C YKa3aHUAMM
3KCM/yaTaUMOHHOW AOKYMEHTALMM HA HEFO UM YHUBEPCANbHbIM UHCTPYMEHTOM AN
M3MEPEHUN NMHENHbIX pPasmepoB (Hanpumep, MUKPOMETPOM, WHAUKATOPOM
4acoBOro TMMa u gp.).

Mpw npoBepKe n3MmepaeTca TONbKO pazmep «A» (CM. puUcyHKax 7 u 8).
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PucyHok 8 — CoeamHutenu tvn 3,5 mm (po3eTka 1 BUNKa)

MpucoeanHUTENbHbIN  pasmep «A»  coeauMHUTeNnem U3MepUTeNbHbIX MNOPTOB
N3MepuUTeNs SONKEH HAXOAUTLCA B Npeaenax:

e Tun N, po3eTKa, Mm ot 5,18 no 5,26
e TN N, BUAKA, MM ot 5,28 no 5,36
e T1n 3,5 Mmm, pos3eTka, mm ot -0,08 oo O

e TN 3,5 MM, BUIKA, MM ot -0,08 go O.

Hopma Ha NpuUCOeaMHUTENbHbIN pasmep «A» coeauHUTENnen APYrux YCTPOWCTB
(kabener, nepexogoB, CpeacTB  KanubpoBKWM) Oo0/KHA  ObiTb  yKasaHa B
9KCMNAyaTaLMOHHON OKYMEHTALMM HA HUX.

Mpu 06Hapy»<eHUn HeCoOTBETCTBUI PasMepoB NPOBEPAEMOro
NMPUMEYAHWE COeAMHUTeNA  YCTaHOBNEHHbIM  HOPMamM  Heobxoaumo
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BbIMOJIHUTb PEMOHT. M3mepuTenb ¢ TaKUMU COEaANHUTENAMMU
6paKyltoT.

4.6 NoaKnoueHne n OTKIKDYEHUE YCTPOMCTB

Mpu  3KcnayaTauMm  U3MepUTeNss  MOCTOAAHHO  BO3HMKAeT  HeobxoAMMOCTb
NOAKNOMEHUA Pa3/IMYHbIX YCTPOMCTB Mexay coboii: Kabenen K M3MepUTENbHOMY
NopTy M3MepuTensa, NepexonoB K Kabensam, cpeacts KaNMOPOBKM K Mepexoaam unu
NMOpPTY U3MEPUTENA, a TAKKe UccneayemblX YCTPOMCTB K MOPTY U T.A4.

MoAKNtoYEeHME YCTPOWUCTB C KOAKCMaNbHbIMW  COEAMHUTENS MW  PEKOMeHAOyeTcs
BbINONIHATb B CAeAylowein nocnenoBaTeslbHOCTU A obecnevyeHra MaKCUMaJIbHOM
NOBTOPAEMOCTM pe3ybTaTa USMEPEHUI U NPeAoTBPaALLEHNSA NOIOMKU:

® dKKYPATHO COBMECTUTE COEAUHUTENUN NOAKNHOYaEMDbIX yCTDOVICTB;

® yAeprKMBaA MNOAKIOYaEMOE YCTPOMUCTBO, PyKaMM HAaKPYTUTE FalKy coeaunHUTens
«BuAKa». Mpn 3tom pabounme NOBEPXHOCTU LEHTPaNbHbIX MPOBOAHWKOB M
OMNOpHbIe MNJIOCKOCTU BHELWHMUX MPOBOAHUKOB [AONXKHbI COMPUKACATbCA, KakK
NOKa3aHO Ha pUCYHKax 9 n 10;

® 3aTAHUTE C NOMOLLbIO TAPUPOBAHHOrO KAtoya (ycunume 3aTArMBaHUA 3aBUCUT OT
TUNa CoeaAMHUTENA) FaliKy COEAMHUTENA KBUIKA», MPU 3TOM C/eayeT yAepKnBaTb
NoAKAoYaeMoe YCTPOMCTBO MNanbLUamMW MAM C MOMOLLBbIO K/4Ya raeyHoro,
npeaoxpaHAa ero OT npoBopaymBaHuAa. OKOHYaTe/NbHOE 3aTArMBaHWE ralku
COeaMHUTEeNA «BUAKa» MNPOBOAMTE, YAOEPXKMBAA KAOY 33 KOHEel, pPYyYKW.
MpeKkpaTuTe 3aTArMBaHME B MOMEHT U3/1I0Ma PYUKM KatoYa.

MpucoeanHeHne cnenyeT OCYLLECTBAATb TOJIbKO BpPaLLEHUEM
raliku coeiHUTENA «BUIKaY.

3AMPELLAETCA Bpaw,atb Kopnyc NOAKAOHaEMOrO YCTPOMCTBA.

NMPUMEYAHUE 3atArMBaHMe ralku coeauMHUTeNna «BWU/IKa» BbINOJIHANTE C
NMOMOLLBbIO TAPUPOBAHHOIO KAKY4A C  HOPMWMPOBAHHbLIM
3HAYEHMEM KPYTALLErO MOMEHTA.

e o1 1,1 o0 1,5 H-m — ana coeguHutenen Tun N;

e 01 0,8 10 1,0 H-m — anAa coeguHuTenen Tun 3,5 mm.

72



PucyHok 10 — Coeamnuutenn Tun 3,5 mm (po3eTka cnesa, BUIKa cripaBa)

OTKAtoYeHme COEAVIHVITGIIGVI AON1XKHO BbINMOJIHATLCA B NOC/N€40BaTE/IbHOCTU!

® C MOMOLLbIO K/tOYa, KOTOPbIM NMPOBOAUNOCH 3aTATMBAHWE, 0C/1IabbTe KpenaeHune
raiku coeamHUTeNA «BUIKa», NPU 3TOM yAEPXKMBaAUTE OTKNOMAaEMOE YCTPOMCTBO
nasbUuaMn WAW C MOMOLLbIO K/KYa rFaeyHoro, MnpefoxpaHas ero Kopnyc oT
NpPoBOpPaYNBaAHNUSA;

® YAEPKMBAA  OTKNOYAEMOE YCTPOWCTBO B TAaKOM  MOJIONKEHUW, YTOOBI
LLEHTPaNbHbIN MPOBOAHMK €r0 COEANHUTENA HAaXOANICA Ha TOM XKe NPAMOW, YTO U
B MOAKHOYEHHOM COCTOAHMM, PACKPYTUTE raliky COeaNHUTENS «BUIKAY.
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4.7 nOpﬂAOK BKNIOYEHUA N BblKNIOYEHUA NNUTAHUA

MUTaHMA namepuTens 3aBucUT oT mogenu (cm. Tabauuy 25).

Tabnuua 25

U3ameputennb

CABAN R54,
CABAN R60,
CABAN R150-01,
CABAN R150-02,
CABAN R150-11,
CABAN R150-12,
CABAN R140

CABAN R180-01,
CABAN R180-02,
CABAN R180-11,
CABAN R180-12

RNVNA

dneKrponuTaHue

dNeKTponuTaHMe ocyl,ecTBaaeTca no kabento USB.

dNneKkTponuTaHme A0NKHO OCYLLEeCTBAATLCA OT BHeELLHero
6noKa nuTaHMAa Cc  HanpaxeHuem 5B. [epeq
BK/AlOYeHMem npubopa B ceTb cneayeTr NpPOBEpPUTb
MCNPaBHOCTb BHELIHEro 6/10Ka NUTaHKUA.

dNneKTponuTaHue  KoHueHTpaTtopa USB HUB  ponkHo
OCYLLeCTBNATLCA OT ceTu nepemeHHoro Toka 230 B,
50 l'u. Mepen, BkAtoYeHNem npubopa B ceTb nNpoBeauTe
BHELHW 0cMOTp npmbopa (cm. n. BHewWwHnn ocmoTp).

nOCﬂe,CI,OBaTe/'IbHOCTb BKZ1KOYEHNA NMNUTaHUA pecbneKTON\eTpa BEKTOPHOrO:

® BK/IKOYNTE KOMMbIOTEP,

® MOAKNIOYUTE U3MEPUTENDb K CETU 3/1IeKTponuTaHua (tonbko ana CABAN R180);

® coeANHUTE U3MepPUTENb C KOMNbIOTEPOM Kabenem USB 13 KOMMN/IEKTa NOCTaBKY;

® YCTAHOBUTE NporpammHoe obecrneyeHne, ecnm OHo He HblNo paHee YCTaHOBJIEHO
(npouepypa ycTaHOBKM mnporpammHoro obecneyeHns onucaHa B 4Yactu |l
PYKOBOACTBA MO 3KCN/yaTaumm);

® 3anyCcTuTe nporpammHoe o6ecnequme;

® BblAEPKUTE USMEPUTE/Ib B TEHEHNE BpEMEHUN YCTAHOBNEHNUA pa6oqero pexxnma

BHUMAHMWE!

Mpy NOAKNOYEHUN U3MEPUTENA K KOMMbIOTEPY, NPOrpammHoe
obecrneyeHve MNPOM3BOAMT  3arpysKy MUKPOMNpPoOrpamm B
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npmbop. Mo oKoHYaHuM 3arpy3kum yepes 5-10 ¢ nsmeputenb
roTos K paborte.

MocnenoBaTeNbHOCTb BbIKAKOYEHUA NUTAHUA pedIEKTOMETPA BEKTOPHOTO:

® 3aKpoKTe NnporpammHoe obecneyeHue;
® nNpu HeobxoaMMmocCTH, paszbepuTte cXemy U3MepeHni;

® OTCOEAMHUTE U3MEPUTE/Nb OT CETU INeKTponuTaHua (Tonbko ana CABAN R180).
MocnenoBaTeNbHOCTb BKAOYEHUS MUTAHUA aHanu3aTopa uenet RNVNA:

® BK/IIOYUTE KOMMbIOTEP,

® NoaKNtouMTe Kabenb NUTaHMsA KoHuUeHTpaTtopa USB HUB K ceTn nepemeHHOro
Toka 230 B, 50 lu;

® coeanHuUTe KoHueHTpaTop USB HUB ¢ KomnbioTepom Kabenem USB u3
KOMMJIEKTA NOCTABKMU;

® YCTaHOBUTE NporpammHoe obecrneyeHne, ecnm OHo He HblNo paHee YCTaHOBJIEHO
(npouepypa ycTaHOBKM mnporpammHoro obecneyeHns onucaHa B 4vactu |l
PYKOBOACTBA MO 3KCN/yaTaumm);

® 3anyCcTuTe nporpammHoe o6ecnequme;

® BblAEPKUTE USMEPUTE/Ib B TEHEHNE BpEMEHN YCTAHOBNEHUA pa6oqero pexxnma.

Mpn NOAKNIOYEHUN U3MEPUTENA K KOMMbIOTEPY, NPOrpamMmmMHoOe
obecneyeHrne npou3BOAUT 3arpysky MMUKpOMporpamm B
npunbop. Mo OKOH4YaHWM 3arpy3ku yepes 5-10c mM3mepuTens
roToB K paborte.

BHUMAHMWE!

MocnenoBaTeNbHOCTb BbIKAOYEHUA NUTaHUA pedIEKTOMETPA BEKTOPHOrO:

® 33KpOITE NporpammHoe obecrneyeHue;
® NNpu HeobxoAMMOCTH, pa3bepute cxemy U3MepeHUis;

e oTCcoeauHUTE Kabenb NUTaHMA KoHueHTpaTopa USB HUB oT ceTn nepemeHHoro
Toka 230 B, 50 I'u,
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4.8 NMopaaokK paboTbl

4.8.1 PacnonoeHune opraHoB ynpasieHuA

Pednektometp BekTopHbii CABAN R54

CABAN R54 #=&
I ©ice
A namirsevocus  [PJPIANAR

PucyHok 11 —JlnueBaa CTOpoHa

CABAN R54

ﬁd!hﬂ'.ﬂ"mlﬁ:

PucyHok 12 — O6opoTHaA cTopoHa

0y

PucyHok 13 — TopueBasa cTopoHa
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Pednekromertp BeKkropHbii CABAN R60

PucyHok 16 — TopueBasa cTopoHa
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PednekromeTtp BekTOpHbIi CABAN R150-01

PORT 508

ROAAAAARAAARAARAR

CABAN R150

PES RENTOMETP
8% MWy - 15 My

i 51 c ¢

POET 5068

=REEELEE R

RAOAAAAAAARAAARR

Ly

&%:I'Iﬂﬂ:

REF 10 MHz
TRIG OUT

TRIG MIOUT ==

REF 0 MHz

TRIG OUT

=O:

duuaﬁuuuti(ﬂguuz:

PucyHok 18 — O6opoTHaA cTopoHa

L TRIG BOUT

PucyHok 17 — Jlnuesana cTopoHa

PucyHok 19 — TopueBas cTopoHa
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Pedpnekromertp BekTOpHbIi CABAN R150-02

RAOAAAAAAAAARAKR

BEF 10 bz
TEG UT

EIPIANAR
CABAN R150
AEHTOP HislA

BT S0

FESNEHTOME TP
WS My - 18T

(LIS

TRIG BYOUT e

PEEELELEEEER -

PucyHok 20 — /lnuesana cTopoHa

TRIG BTUT

CABAN R150
mm

&ﬂ;:_ W DL s

-

REF 10 MHz
THEG DLIT

PucyHok 22 — TopueBasa CTOpoHa
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PednekromeTtp BekTOopHbIi CABAN R150-11

AOAAAAAAAARAARR
g PEGRENTOMET P BE KT OPHEIA Kl

PucyHoK 23 — /lnuesada cTopoHa

H CABAN R150
| | ST
AURTEES
———
PEEEELELEL FELLE
®

PucyHok 25 —TopueBas cTopoHa

(a4 TRIG INAOUT

TRIG DUT

REF 10 Mz
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Pedpnekromertp BekTOpHbIi CABAN R150-12

RAOAAARAARARAARARAR

CABAN R150
mwm
o 100

o -

4

PucyHoK 26 — JInuesasa cTopoHa

ROARAARARAAARRA

CABAN R150
PESRITOUITS SDHOMA

AOIL-‘EI W O b

PucyHok 28 — TopueBasa CTopoHa
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PednektromeTtp BekTOpHbIi CABAN R180-01

Caenmes w Pocoas

il i ©i €

8
|

¥
i
i
it

+;4 _ \Ie_e.lf ‘I\._.d-/l

2

\

PucyHok 30 — TopueBaa CTOpoOHa
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PedpnekromeTtp BekTOpHbIi CABAN R180-02

® O ®)

Caenmes w Pocoas

w
=
@
=
=
=

w02

PEQMEHTOMETF BEKTOPHLE 1 Mis - 186H:

CABAN R1B0
T B 5 VDD M o Static Dacharge

)Py

N/
A

R/

PucyHok 32 — TopueBaa CTOpoOHa
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Pednektromertp BekTOpHbIi CABAN R180-11

® O ®)

Lawrm 0 Pacom
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CABAN R1BD

Olale
®

"-\_' @

PucyHok 33 —JlnueBaa CTOpoHa
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PucyHok 34 — TopueBas CTOpoHa
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PedpnekromeTtp BekTOpHbIi CABAN R180-12

® O ®)

Caenmes 8 Pucrs
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§
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i
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i
|
'
§
;

CABAN R1BD

24
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\
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PucyHok 36 — TopueBas cTopoHa
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Pednekromertp BekTOopHbii CABAN R140

WECTOR REFLECTOMETER
85 MHz-14 GHz

I ©HCe

PucyHok 37 —JlnueBaa CTOpoHa

: CABAN R140

VECTOR REFLECTOMETER
B5MHz-146H:

AT Dlahargs

Waip e Bpima

PucyHok 39 — TopueBasa CTOpoHa
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PucyHok 40 — /lnuesada cTopoHa
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CABAN R60

AOONODoOmOM0

Ble UOUUDDUDLDOD ol¢

TD-16 USB HUB FD-16

PucyHok 41 — Bupg ceepxy
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4.8.1.1 /lnuesasn u 060poTHAsA CTOPOHbI
@ U3meputenbHbie nNopThbl

M3mepuTenbHble MNOPTbl  CAYXKAT  ANA  NOAKAOYEHUS
nccneayemoro  ycTpoWcTea.  M3amepuTenbHbit  nopT
BbICTYMaeT KaK B KayecTBe WCTOYHMKA WCMbITaTeNbHOro
CUrHanNa, Tak M B KayecTBe MPUEMHMKA OTPANKEHHOTrO
curHana.

MpeBblweHne MaKCMMa/IbHOM BXOAHOM MOLLLHOCTH
PaAMOYaCTOTHOrO CUrHaNa WMAM MaKCMManbHOTO MOCTOAHHOIO
HanNpPAXeHUs, yKa3aHHbIX Ha BEPXHEWN NAHENU, MOXKET MPUBECTU
K BbIxoay ped/IeKTOMETpa M3 CTPOA.

BHUMAHMWE!
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CseToamnoaHbIN nHAUKaTop coctoaHua READY/STANDY (kpome CABAN
R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12)

NHanumpyeT cneaytowme COCTOAHUA:

READY/ ® MUraHMe MHAMKATOpPa 3eNEHbIM — AEXKYPHbIA pexum. B

STANDBY 3TOM pexume TOK notpebneHns oT nopta USB
MUHUMaNbHbIA.  [eXypHbIA  pPeXMm  BKAKOYaeTca
aBTOMaTMYECKM MPU NOAKAIOYEHUM pedaeKToMeTpa K
USB nopTy KomnbloTepa. Bbixoq, n3 gexXypHoOro pexmma
OCYLLECTBAAETCA NpPW  3anycke nporpammbl  Ha
yNpasAsoLLEM KOMMNbIOTEPE;

e 3e/1EHOE CBEYEHME MHAMKATOopa — HOpMasibHaA paboTa
pedpnekTomeTpa.

@ Knemma 3asemneHus (tonbko RNVNA)

Knemma cnyxuT gna NoAKAKYEHMA U3MepuTena K LKHe
3alLMTHOIO 3a3eM/IEHNA.

i
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4.8.1.2 TopueBas CTOPOHA

@ Coepunutenn USB 2.0

CoeanHuTenb AnNA NOAKAOYEHUs npubopa K BHELWHemy
yrnpaBAstoWemMy KOMNboTepy.

Ona CABAN R60, CABAN R150, CABAN R54, CABAN R140

BHNMAHMUE!
nUTaHKWe ocyllecTBnAeTcA Yepes Kabenb USB.

@ Bxop, / Bbixoa cuHxpoHusauum TRIG IN/OUT (tonbko CABAN R60, CABAN
R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12, CABAN
R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12)

Bxop, / Bbixoa TRIG IN/OUT moO3KeT MCnonb30BaTbCA KaK BXOL,
WU BbIXOA, CUTHANA BHELIHEro 3anycka:

Pl ® BXO/, BHELUHEro 3anycka CAYXWUT Ana NOAKNHYeHUs
— MCTOYHMKA CUrHaNa BHeLHero 3anycka. CMHXpoHM3auus
MAW  3anycK npubopa BO3MOMKHbI MO  Pa3NMYHbIM
cobbiTuAMm, nepevYncaeHHbIM B npPorpaMmmMmHoOMm

obecneyeHuu;

® BbIXOJ, BHELIHEro 3anycka ucnoJsib3yetrca  Ans
OpraHM3aumMm CUHXPOHHOM pPaboTbl C  BHELHUMMU
ycTponcTteamu. MNpubop No3BosSET BblAaBaTb CUTHaNbI
CUHXPOHM3AUMK, CBA3AHHbIE C Pa3/IMYHbIMU COBbITUAMM,
B 3aBMCMMOCTM OT HacTpoek. B 3aBucMmoctM oOT
HaCTPOEK, B KayecTBe BbIXOAa TpPUITepa MOXKeT
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MCNONb30BaTbCA AaHHbIA pasbem uan pasbem REF
10Mhz TRIG OUT.

Bbibop GYHKUMM OAHHOIO CoeauHUTENAa NpPou3BOAMTCA B
nporpammHoOM obecneyeHuu.

@ Bxog cuHxpoHusaumn EXT TRIG (tonbko CABAN R140)

Bxoa MOXKeT MCnosib30BaTbCA 418 NOAKMOYEHMA UCTOYHMKA
CUrHana BHeWHero 3anycka. CUMHXPOHM3aUMA WAKM 3amnycK
npubopa  BO3MOMHbI MO  Pas/MYHbIM  COBbLITUAM,
NnepeyYnc/ieHHbIM B NporpammHom obecrneyeHnu.

@ Bxog, / Bbixoa onopHoro reHepaTtopa 10 My uam Bbixoa, CMHXPOHU3aLUn
TRIG OUT (tonbko CABAN R60, CABAN R150-01, CABAN R150-02, CABAN
R150-11, CABAN R150-12, CABAN R180-01, CABAN R180-02, CABAN
R180-11, CABAN R180-12)

L
b

)
| . .|

v

Bxoa/sbixoa REF 10MHz TRIG OUT mosKeT Mcnonb3oBaThCA
KaK BXOJ4, MAW BbIXOZ CUrHasa OMOPHOM 4YacTOTbl MM KakK
BbIXO4, CUrHana Tpurrepa:

® BXO, ONOPHOro reHepatopa CAYXKUT ONnA NoAKNI0HEHUA

BHELUHEro ONOPHOro reHepaTopa, obecneymBatoL,ero
CUHXPOHHYI paboTy Bcex y3108 1 610KoB npubopa.
YacToTa BHelwwHero onopHoro reHepatopa 10 Mly;

BbIXOZ, OMOPHOro reHepaTopa Ucnosb3yeTca Ana
NOAKNOYEHUA Pa3NNYHbIX YCTPOMUCTB K BHYTPEHHEMY
OMOPHOMY reHepaTopy AN1A CO34aHMA e4MHOMN LWKasbl
BpemeHu (BpeMeHHOM CUHXPOHU3aLLMK), a TaK XKe
KOHTPONA NapameTpOB BHYTPEHHEro OMOPHOro
reHepaTtopa Npu NpoBeAeHNN ANArHOCTUKMN,
TEXHUYECKoro obcnyKmBaHuA. YactoTta BHYTPEHHEro
OnopHoro reHepaTtopa 10 Mrwy,

BbIXOZ, BHELIHEro 3anycka  ucnosb3yetrca AN
OpraHM3aumMm CUHXPOHHOM pPaboTbl C  BHELHUMMU
ycTponcteamu. NMpubop No3BONAET BblAaBaTb CUTHaNbI
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CUHXPOHU3aUUNN, CBA3aHHbIE C PAa3/INYHbIMU CO6bITMF|MM,
B 3aBUCMMOCTHU OT HACTpPOEK.

Bbibop ¢yHKUMM Bxoga / Bbixoga REF 10MHz TRIG OUT
NPOuW3BOAMUTCA B NPOrpaMmMHOM obecrneyeHnu.

@ Bxop, / Bbixoa onopHoro reHepaTtopa 32 Mrly (tonbko CABAN R140)

Bxoa/Bbixoa 32 MHz REF IN/OUT mosKeT Mcnonb3oBaThCs
KaK BXO4, UM BbIXO4, CUrHaNa OMOPHOM YacTOTbl:

\PR ® BXOJ, ONOPHOrO reHepaTopa CAYXKUT A4/1A NOAKNIOYEHMA
e BHELUHEero oNnopHOro reHepatopa, obecneumBatoLwero
CUHXPOHHY paboTy Bcex y3/10B 1 610KOB npubopa.
YacTtoTa BHewHero onopHoro reHepatopa 32 Mlu;

® BbIXO/, ONOPHOro reHepaTopa Ucrnonb3lyeTca ana
NOAKNOYEHUA Pa3NNYHbIX YCTPOMUCTB K BHYTPEHHEMY
OMOPHOMY reHepaTopy AN1A CO34aHMA e4MHOMN LKA bl
BpemeHu (BpeMeHHOM CUHXPOHU3aLMK), a TaK XKe
KOHTPO/A NapamMeTpoB BHYTPEHHEro onopHoOro
reHepaTtopa Npu NposeaeHUU ANArHOCTUKN,
TeXHMYeCcKoro obcnyKnueaHma. YactoTa BHYTPEHHEro
ONOPHOro reHepaTopa 32 Mlu,.

CNYXWUT  ONA  MNOAKNIOYEHUS  BHELWHEro  OMOPHOro
reHepatopa, obecneyMBaloLLErO CUMHXPOHHYK paboTy Bcex
y3noB 1 610KoB npubopa.

@ CoeauHUTENDb ANA NOAKNIOUEHUA BHELWHero 610Ka nuTaHua (ToNbKo
CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12)

CoegnHuntenb npegHasHavyeH ONA MOAKNOYEHWUA BHELLHEro
6710Ka nNUTaHMA NOCTOSIHHOrO TOKa 5B. B KauyecTtse
NMCTOYHMKA NUTAHNA MOXKHO MCNO/Ib30BaTb aKKYMYNATOPHYO
baTtapeto wunm  6oOpTOBYHDO CeTb aBTOMObMAA  4epes
COOTBETCTBYOW MM Kabenb NUTaHus.

P
-
=
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4.8.2 NMopagoK nposeaeHUA NU3mepeHun

YnpaBneHne U3MepUTeNs MM  OCYLLECTBASETCA NPOrpammHbIM  obecnedyeHuem,
YCTaHOB/IEHHbIM Ha BHELLUHW KOMMNbIOTEP.

MporpammHoe obecrneyeHne MMeeT LWUPOKMA Habop JyHKUMIA, obneryatowimx
npouecc W3MepeHuit: 60/bluoe KOAMYECTBO OAHOBPEMEHHO OTObpaKaemblix
rpaduKoB, pa3BMTaAA MaAPKEPHaAa cucTema ANA MNOMUCKA HYXHbIX 3HA4YeHUi no
3a4@HHOMY KPUTEPUIO, AOMYCKOBbIM KOHTPO/b, MaTemMaTMyeckas U CTaTUCTUYecKas
06paboTKa, PpuNbTpaLMA, COXPaHEHME W BOCCTAHOBEHWE WM3MEPEHHbIX AAHHbIX W
HaCTPOMKWN OpraHoOB ynpaBneHWA. Peann3oBaHa MOAAEP)KKA CeAyHoWNX PeXMMOoB
paboTbl: ynpaBaeHWe 3aMyCcKOM pPa3BepTKU (Tpurrep), npeobpasoBaHMe MMNenaHca,
WCKAOYEHME MK BCTPAMBAHME LEMWN U BPEMEHHAA CENEKLMA.

MopAgoK NpoOBeAeHUs U3MEPEHWUI, BKAKOYAA MOJIHOE OMWCAHME MOAEeNU OWMOBOK
npubopa, yCTaHOBKY MAapaMeTpOB, OMUCAHWE COMYTCTBYHOLMX CXEM W3MEPEHUN U
KannbpoBKKM, oTobparkeHne pe3ynbTaToOB B Pa3/IMYHbIX POpMaTax, MPUBEAEHbI B 4aCTH
Il pykoBOACTBA NO 3KCN/yaTaumu.

[na npoaneHna cpoka cny»6bl npubopa pekomeHayeTcs

NoAKAo4aTb YCTPOWMCTBA K MOPTY M3MeEpUTeNa, MCnosb3ya

M3MEPUTENDBbHbIE NepeXodbl (ﬂepexo,ﬂ'bl He MOKa3aHbl Ha CXemax

BHUMAHME! M3MepeHu).
3aTArMBaHue coeauHuTenein cneayeT BbIMOAHATbL C MOMOLLbIO
TapUPOBAHHOIO K/AYa C HOPMMPOBAHHLIM  3HaYeHuem
KPYTALLErO MOMEHTa.

OCHOBHbIE peXXUMbl U3MepeHMui

KomnaeKcHbIN KO3 D ULMEHT oTparkeHus

MNoTtepu

Moaynb KoadduumeHTa nepeaadm

AHanu3 n dunbTpauma Bo BpemeHHon obaactu
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(DVH KUMOHA/IbHbI€ BO3MOXXHOCTU

Mpeobpa3oBaHue napameTpos (Z, Y, uusepcua S)

[onyCcKOBbI KOHTPO/b

TecT nynbcauni
Mouck nonocol
CUHXpOHM3aUMA

ABTOMaTM3aumA

Bce pexumbl  M3MepeHUn U PYHKUMOHaNbHblE BO3MOMXHOCTM  MOAPOGHO
npeacTasaeHbl B 4acTu |l pykoBoACTBaA MO 3KCM/lyaTaluMu.

Ha pucyHKax ganee npuBeaeHbl TUMWYHbIE CXEMbl M3MEPEHUIA B COOTBETCTBUM C
BbIOPAHHbIM PEXMMOM.
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KoadppuumeHt otpaxkeHusa

1
i,
*.[[[E Iy
i’
1-XX,2-K3,3-CH
MonHan oaHonopToBan Kal'IM6pOBKa

Iﬂaw[ “

1 — Uccnepgyemoe yCTpoOMUCTBO
KoaddumumeHT oTparkeHMA ABYXNOOCHUKA

1
Lo
2

2
i [inlin | i
1 —Uccnepyemoe yCTpoMCTBO

2 — CornacosaHHaA Harpyska
KoaddumumneHT oTparkeHna MHOrono/It0CHUKA

1 2
I B o<

1 — N3meputenbHbii Kabenb, 2 — AHTEHHA

KoadduumeHT oTparkeHnsa aHTeHHO-GMAEPHOro TpaKTa

I Iﬂaﬂ@ /1:113 E

1 — UameputenbHbiit Kabenb
2-CH,3-K3
MNoTtepu B Kabene

96

U3mepeHue
S11

dopmar

Amnnautyga nor
AMmnautyna nuH
KCBH
Pasa
da3za pacwmp
B3
MNoTtepu B Kabene
PeanbHaa 1 MHuman
4yactm
NMonAapHaa gnarpamma
Onarpamma
Bonbnepta-Cmuta

AHanus

dneKkTpuyeckas
3a/epKKa
CmelteHune ¢asbl
Mpeobpa3oBaHue
nmMmneaaHca
MNpeobpasoBaHue
napametTpos (Z, Y,
nHBepcuA S)
UckntoueHune uenu
BcTpamsaHume yenu
BpemeHHas obnactb

PYyHKL MU

Cratuctuka
JonycKkoBsbii
KOHTPO/b
TecT nynbcauni
Mowck nonocel



Mopaynb KoapdpuumeHTa nepegaumn

Iﬂa
Iﬂanﬂz‘maﬁ l

1-XX,2—-K3,3-CH, 4 —lNepemblyKa

nOﬂHaHOAHOHOpTOBaﬂKaﬂM6pOBKaHOpTaMCTOqHMKaM

HOpManu3auma nepeaaqn

1
o=

1 — Wccnepyemoe yCTpoOMCTBO

Moaynb Ko3ddpuLMeHTa nepesaym YeTbIPEXNONHOCHMKA
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U3mepeHue

S11, [S21], S22, |

S12|

dopmar

Amnautyga nor
Amnautyga NvH
KCBH
Paza
da3za pacwmp
B3
MoTepwn B Kabene

PeanbHad n MHumas

4acTn

MonspHas guarpamma

Aduvarpamma
Bonbnepta-Cmuta

AHanuns

dneKTpuyeckas
3aZleprKKa
CmeweHune ¢asbl
Mpeobpa3oBaHue
nmnepaHca
Mpeobpa3oBaHue
napametpos (Z, Y,
nHBepcun S)
NckntoueHne Lenm
BcTpanBaHue uenu
BpemeHHan obnactb

PYyHKUUMU

Cratuctuka
JonycKkoBsbii
KOHTPO/b
TecT nynbcaumi
Mouck nonocel



BpemeHHasa obnacTb

1
I IPg -

1 — N3meputenbHbili Kabenb

2 — AHTeHHa

I

PasaeneHue cMrHanos BO BpeMeHHOoM obnactu ¢
nocneaytouLein cenekumen

]

KoadchmumeHT
oTpaeHWA, 0B

L
=

MmNy necHas
XapakTepucTMKa

YacTtoTHaa obnacte

Yacrtora, 'y

20

BpemenHan obnacte

s

0

PaccroaHne,

400

PacyeT UMNynbCHOM XapaKTEPUCTUKM LLenn

98

U3mepeHue
Z-npeobpasoBaHue
AAHHbIX U3 YacTOTHOM
obnactu
npeaBapuTenbHO

YMHOEHHbIX Ha
dYHKUMIO OKHa

DYHKUUU
Tun npeobpasoBaHusa:
PEeXMM pPagmMocurHana,
PEXUM BUMAEOCUTHANA

Cenekuua



5 Kannbposka

N3mepuTenm RNVNA He BHeCEH B roCcy4apCTBEHHbIN PeecTp CcpeacTB uamepeHuin. na
NOATBEPKAEHMA €ro HOPMUPYEMbBIX METPONOITMYECKUX XAPAKTEPUCTUK  MOXKET
MCNONb30BaTbCA Kannbposka. KanubpoBKka ocyuwecTBnaerca B A06POBO/IbHOM
nopAaake B coorsetrcteum ¢ MU 3411-2013 ManM MHbIM HOPMATMUBHBLIM LOKYMEHTOM,
OMUCbIBAKOLWMM  NOCNEA0BATENbHOCTb AENCTBUM  ONA  NMPOBEPKU  MApPaAMETPOB
nprMbopos c Tpedbyemon TOYHOCTbIO.

6 NMoBepKa

NoBepKa ocyLw,ecTBNAETCA B COOTBETCTBUM C METOOUKAMMU:

e PT-MMN-5070-441-2018 «ICU. Pedpnektomerpbl BekTOpHble CABAN R60, CABAN
R180. Metoamka noBepku» ana pedpnektometrpos BekTopHbix CABAN R60,
CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12;

e PT-MMN-2083-44-2014 «ICW. Pednektomerpbl BekTOopHble CABAN R54, CABAN
R140. MeTtoanka nosepku» ans nameputenein CABAN R54, CABAN R140;

e PT-MMM-4660-441-2023 «ICW. Pednektomerpbl BekTOpHble CABAN R150.
MeTtoanka nosepku» ana nameputenen CABAN R150.

MeToguKka noBepkuM paspaboTtaHa C y4yéTom TpeboBaHUM W pPEKOMeHZAUUH,
npusegéHHbIXx B M 3411-2013.

MoBepKa NPOU3BOAUTCA aKKPEAUTOBAHHbIMU B YCTaHOBAEHHOM MnopaaKke B obnactu
obecneyeHMa eaMHCTBA M3MEPEHUN OPUANYECKUMN NULAMU U UHONBUAYA/IbHBIMU
npeanpUHUMaTENAMN.

OnpepeneHne nOrpewHoOCTM M3MEPEHUNn moayna u  ¢asbl
KO3pOULMEHTOB Nepesayn U OTPAXKEHUA ONA UIMepUTenen B
BO/IHOBOAE C  CEYEHMEM, OT/IMYAOWMMCA  OT  €ero
N3MepUTebHbIX NOPTOB, CAeayeT NPOBOAUTL B COOTBETCTBUM C
MW 3411-2013.

Ecnun BblYMCNEHHbIE NOrPELIHOCTU M3MepPEHNt moayna un ¢asbl
KOO PUUMEHTOB Nepesaym M OTPAXKEHUSA MEHbLUE 3HAYeHUN,
NnpuBeAEHHbIX B HAaCTOALWLEM PYKOBOACTBE MO dKCN/yaTauuu B
pasgene « TeXHUYECKNEe XapaKTEPUCTUKM», TO 32 NOrPeLHOCTb
U3MEepEeHUn cnepyet MPUHATb YKa3aHHYl B pyKoBoacTee. B
06paTHOM C/ly4ae HY)KHO MCMNOJIb30BaTb  PaCCYMTaHHbIE
cornacHo MM 3411-2013 3Ha4yeHMA NOrpeLHOCTEN.

BHUMAHMWE!
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[Ona BbINONHEHUS WU3MEPEHWUI COCTaB U3MepUTENen AO0NKeH
ObITb AOMNONHEH KOMMAEKTOM WM3MEPUTE/IbHbIX NEepexoaoB M
Habopom KannMbpoBOYHbIX mep (Habopom mep
K03 PUUMEHTOB Nepenaym U OTParKeHus) C COeaNHUTENAMU B
HOBOM TMMe BOJIHOBOAA.

MpoBepKa BbLINOMHAETCS C MNOMOLbI nporpammHoro obecnevyeHmna «VNA
Performance Test» B NO/NyaBTOMATMYECKOM  pEXMME C  BO3MOXKHOCTbIO
NPOTOKO/IMPOBAHUA PE3y/IbTAaTOB U3MEPEHUN.

MepeyeHb onepauuii, KOTOPbIA C/AeayeT BbIMNONHUTL NMPU MNOBEPKE MNPUBEAEH B
METOAMKE MOBEPKE Ha USMEPUTEb.

Ona onpepeneHna NOrpewHoCcT usmepeHum moayna n $asbl
KO3 PMUMEHTa OTpParKeHUA [OMYCKAeTCA MCNOoAb30BaTb Kak
KOMMMIEKCHYIO NPOBEPKY, TaK U NO3/1IeMeHTHYI0. KomnaekcHasn
NpoBepKa OCHOBAaHA Ha MNPUMEHEHUN OTAENbHbIX Mep
KO3 PMUMEHTOB OTParKEHUA C N3BECTHbIMU METPOSIOTMYECKMMMU
XapaKTEPUCTMKAMM, TaKUX KaK HarpyskuM COrnacoBaHHbIE,

BHUMAHMUE! paccornacoBaHHble U (MIK) NOMHOrO OTpPaXKeHUA, napameTpbl
KOTOPbIX OT/MYAOTCA OT Mep Npu «KanubpoBke» npubopa.
MoanemeHTHaAA nNpoBepKa BbINONHAETCA B COOTBETCTBUMU C
MW 3411-2013 n ocHOBaHa Ha METOAE CPAaBHEHUA Ka/IMOPOBOK,
MCNosb30BaHMe KOToporo TpebyeT HanuMumAa 3TASIOHHOrO
cpeacTtBa  KanmbpOBKM C  M3BECTHBIMW  METPONOTMYECKUMU
XapaKTepUCTUKaMM.
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7 TexHuyecKoe obcnyuBaHue

HacToawmin pasaen yctaHaBnMBaeT NOPSAAOK U NpaBuIa TEXHUYECKOTO 06CyKMBaHUS
M3MepUTENs, BbINOJIHEHME KOTOPbIX o0becneynBaeT MOCTOAHHYI TFOTOBHOCTb
namepuTens K pabore.

7.1 O6bwme yKasaHuA

TexHUuYeckoe obcnyKmMBaHME U3MEPUTENSA 3aK/THOYAETCA B NOALEP!KaHMM annapaTtypbl
B paboyem COCTOAHUU, B PEryAAPHOM KOHTPOJIE TEXHUYECKUX XapaKTEPUCTUK NyTem
npoBeaeHus NPOPUNAKTUYECKUX pabor, KOHTPO/bHbIX NpoBEepPOK n
NPodUNAKTUYECKMX NPOBEPOK Paboymx 3TaNI0OHOB, BXOAALLMX B COCTaB U3MeEpUTENS.

7.2 NopAapoK NpoBeaeHNA TEXHUUYECKOro 06Ccny»KMBaHuUA

Mepen, nNpoBeAeHMEM  TEXHMYECKOro 0b6CNyXMBaHUA  cneayeT  MNoAroToBUTb
HEeoOXoAMMBbIA MHCTPYMEHT, MPUHALNEKHOCTM UM MaATepuanbl: MUHLET, OTBEPTKY,
MATKYH KMUCTb, CNUPT 3TUOBbIA PEKTUGUKOBAHHDIW, BETOLWb, 653b, Mapto.

Mpu HenocpeACTBEHHOM MCMO/Ib30BaHUM U3MEPUTENSA MO Ha3Ha4yeHUIo NpPOBOAATCA
cneayouime Buabl 06cnyKmMBaHuA:

® KOHTPOAbHbIN ocmoTp (KO);

e TexHu4yeckoe obcnyxkumsaHue 2 (TO-2).

Mpwu KpaTkoBpeMeHHOM xpaHeHun (ao 1 roga) nposoautcs KO.

Mpu aantenbHoM xpaHeHuu (bonee 1 roga) npoBoaATcA:

e TexHn4yeckoe obcnyxmaHue 1 npu xpaHeHuu (TO-1x);
® TexHM4Yeckoe obcnyKmBaHue 2 npu xpaHeHuu (TO-2x).
KoHTponbHbI ocmoTp (KO) BKAtoYaerT:

® NMNPOBEPKa KOMMIEKTHOCTMY;

® BHELWHWUA OCMOTP [A/18 MNPOBEPKM OTCYTCTBUA MEXAHUYECKMX MNOBPEKAEHUMN,
LENOCTHOCTU M30NAUMOHHBLIX M JTAKOKPACOYHbIX MOKPbLITUA;  UCMPABHOCTM
COeAMHUTENbHbIX MPOBOAOB.

TexHu4yeckoe obcnyxmnBaHme TO-2 BKAKOYaET B cebs:

® KOHTPOANbHbIN ocmoTp (KO);

® NPOBEPKY (GYHKUMOHMPOBAHUA M3MepUTens (NpoBoauTcA MpuU MNOArOTOBKE K
MCMO/Ib30BaHMIO MO Ha3HAYEHUIO);
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® MPOTMPKY  KOHTAKTOB  3/IEKTPUYECKMX Pa3beMOB U  BbICOKOYACTOTHbIX
coeauHUTenen;

® MPOBEPKY NPaBUIbHOCTM BeAEHMA IKCMIYaTaUMOHHON AOKYMEHTaUNN;
® NpoBepKy paboTocnocobHOCTH;

¢ npodunakTnyeckme paboTobl.
MpodunakTuyeckme pabotol npm TO-2:

® BCKPOUTE U3MEPUTEND;

® yOanuTe Nbl/ib CTPYEN CXKaToro BO3AyXa;

® MPOBEPbLTE KPEMNIEHNA Y3108, COCTOAHMUE NaEK;
® 33KPOUTE KPbIWKYK;

® NpoBeanTe NOBEPKY;

® YNaKynUTe U3MEPUTEND.

TO-2 coBmeLL,aeTcA C NOBEPKOM U NPU NOCTaHOBKE Ha A/INTEIbHOE XPaHEeHMe.

TO-1x npoBoguTca 1 pa3 B rog, v BKAKOYaeT B cebs:

® NPOBEPKY HaNMNYNA NUIMepunTena Ha mecte XpaHeHuA;
® nposegeHmne BHeWHero OCMOTpPa COCTOAHNA YNMAKOBKMU,
® NPOBEPKY COCTOAHUA y4eTa U yCI'IOBMﬁ XpaHeHUA,

® NMPOBEPKY NPaBUIbHOCTU BeAEeHUA SKCNAYaTaLNOHHOM AOKYMEHTALUN.
TO-2x BbinonHAeTcA 1 pa3 B 5 neT u BKAto4aeT B cebs:

e Bce onepauun TO-1x;

® NpoBefeHne NOBEPKHU;

® YNaKOBKY U3Meputens;

® NPOBEPKY COCTOAHUA IKCNAYaTaLMOHHOM AOKYMEHTaLMW;

® OTMETKY O BbINO/IHEHHbIX paboTax B popmynspe .

KoHTponb 1 NpodniakTMKa 3NEKTPUYECKMX KOHTAKTOB.

MpoBepKa No 3TOMY NYHKTY BKAOYAET C/ieaytolime onepaumn:
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® MMPOBEPKY TEXHMUYECKOM NPOYHOCTHN, 33aAENKN pPa3beMOB, CETEBbLIX BUNOK,
HAaKOHEYHMKOB HaA BCex Kabenax wu WHYpax, TeCcTupoBaHWe nNpoBOAMMOCTU
COOTBETCTBYHOWNX KOHTAKTOB, pa3beEMOB, Ka6EHEI7I,'

® MPOBEPKY KayecTBa pPasbeMHbIX COeanHeHUI (COCToAHME pe3bbbl, BO3MOXHOCTb
M yoo6CcTBO 3aBUHUMBAHUA B pe3bb0BbIX pa3bemax).

B cnyyae HeygoBNETBOPUTENbHBIX PE3Y/IbTAaTOB MPOBEPOK MPUHATH COOTBETCTBYHOLLNE
Mepbl MO PEMOHTY, 3aJe/1Ke, 3aTAMKKE COeAMHUTENEN N KOHTAKTHbIX YCTPOMCTB.

KOHTpoNb KayecTBa MOHTaXa MNPOBOAAT MNyTEM BHELWHEro OCMOTPa KOHTAKTa C
MUWUHUMA/IbHOM Pa3bopKOM YCTPOMCTB, MYTEM CHATUA KPbIWEK, NaHenen; npu 3Tom
KOHTPO/NIMPYIOT KayecTBO naek. HeobxoaMmo cobntogatb  mepbl  3aWuUTbl
NONYNPOBOAHNKOBbIX 3/1IEMEHTOB OT CTaTUYECKOrO 3/1eKTPUYECTBa.

MpodunakTuyeckne paboTbl BbINOAHAIT C MUHMMaANbHO Heobxogumon pasbopKoi
Y3/10B, TPAKTOB, PAaCCTbIKOBKOW COEANHUTENEN.

KOHTaKTHble NnoBEepPXHOCTU BbICOKOYACTOTHbIX COG,CI,VIHVITeIIel\;i npoTUNPAaKOT B
COOTBETCTBUM C N. YACTKA coeanHUTENEMN.

8 TeKyw it peMoHT

Mpyu NnoNOMKe U3MepuUTeNna AONYCKAeTCA TO/bKO TeKyLWMA GUPMEHHbIN PEMOHT, 1160
PEMOHT, KOTOPbIM OCYLLECTBAAIOT NPeanpuATUS, MMEIOLIMEe COOTBETCTBYIOLLLYIO
nnueHsuto. Metoa peMoHTa — 06e311MYeHHbIN.

3ANPEWAETCA HapywaTb 3aWuUTHble nAombbl, NpouM3BOAUTb

BHUMAHMWE! N
CaMOCTOATE/IbHbIN PEMOHT.

PemMoHT, BbinoNHAEMDbIN ANns obecnevyeHns nnu
BOCCTAHOB/NEHUA PaboToCNOCOBHOCTN U3MepuTens u
COCTOALLMNI B 3aMeHe U (M1n) BOCCTaHOBAEHUU OTAENbHbIX
yacTten.

Tekywmi peMoHT

MeToz peMOHTa, NPy KOTOPOM He COXPaHAEeTCs
NPUHaA/1eXKHOCTb BOCCTAHOB/IEHHbIX COCTaBHbIX YacTel K
onpeaeneHHOMY 3K3eMNAAPY M3MepUuTens.

0Ob6e3nnyeHHbIN
MeToz,

9 XpaHeHue

N3meputenb OO0 BBEAEHWS B IKCMAyaTaUMIO [OJI)KEH XPaHUTbCA B YNaKOBKe
NpeanpuaTMA — U3roTOBUTENA NMpPU TemnepaType OKpyKawuwero sBosgyxa ot 0 ao

103



natoc 40 2C n oTHocuTenbHOM BnaxHocTn go 80% (npwn Temnepatype natoc 25 2C),
cornacHo ycnosuam xpaHenuna 1 FOCT 15150 - 69.

XpaHeHne wu3smeputens 6e3 ynakoBKU crneayeT NPousBoguTb NpU TemnepaTtype
OKpyXKatouero Bosayxa ot natoc 10 go natoc 35 2C M OTHOCUTENbHOW BNAXKHOCTU A0
80% (npw Temnepatype natoc 25 2C).

B nomelleHUAX [NA XPAHEHMA COAEP)KAHME MblIN, NAPOB KUCAOT WU LLENOYEN,
arpeccMBHbIX ra3oB W APYrMX BPeAHbIX MPUMECEN, BbI3bIBalOWMX KOPPO3UID, He
[O/IKHO MpPEeBbIWATh CoAepKaHUe KOPPO3UMHO—AKTUBHbLIX areHToB ana atmocdepbl
Tnna 1 no NOCT 15150-69.

10 TpaHcnopTupoBaHue

[onycKaetca TpaHCNOPTUPOBAHME U3MEPUTENA B TPAHCMOPTHOM Tape BCEMU BUAAMM
TpaHcnopTa Npu TemnepaTtype oKpyKawLLero sosayxa ot muHyc 40 go natoc 60°C.

MpW TPaHCNOPTUPOBAHUN CAaMONETOM W3MEPUTENb [O/IKEH ObiTb pasmelleH B
OTan/MBaemMoM repmMeTn3MpPoBaHHOM OTCEKe.

Ycnosua TpaHcnopTuposaHua no NOCT 22261-94.

MpW TPaAHCNOPTMPOBAHUM [OO/MKHA ObiTb NpPeaycMOTPEHa 3aluTa OT NonajaHus
aTMocdepHbIX 0CaZAKOB U MblN. He onyCcKaeTca KaHToBaHME U3MepUTens.
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Uameputennb

CABAN R60
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CABAN R150-01
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11 NpunoxxeHue A (cnpasouyHoe) O630p npubopos

Awvana3oH yactor
Konuuecrso Touek

Bpemsa nsmepeHui
Konunuecrso nopros

ot 1 Mluypo6 [Ty
ot 2 oo 100 001
100 mKc
tmn N (50 Q), sunka
ot 85 MTlu no 15 My,
ot 2 oo 100 001
170 mKc
Tmn N (50 Q), po3eTKa

ot 85 MTluy go 15 Iy,
ot 2 go 100 001
170 mkc

Tmn N (50 Q), Bunka

BbixogHas
MOLLHOCTb
CpeaHui ypoBeHb
wyma
OuHamunueckui
AunanasoH
CKO Ttpaccbl

o1 -40 po 0 gbm

0,005 pnb

0, -25 pbm

-0,005 gb

0, -25 pbm

-0,005 gb

PexXumbl
M3mepeHun

S11
MoTepu B Kabene

Z,Y,1/S

S11
MoTepu B Kabene

Z,Y,1/S

S11
MoTepu B Kabene

Z,Y,1/S

CneumanbHble
peXXumbl

BpemeHHan obnactb

BpemeHHan obnactb

BpemeHHas obnactb



Usmeputennb

CABAN R150-11

CABAN R150
:mm:lnm

i ¢

......
JUEdbEE CEREEE

CABAN R150
El’ﬂmluw
i €

[Anana3oH yacrtor
Konuuecrso Touek

Bpems usmepeHui
Konuyecrso noprtos

ot 85 Mluy o 15 My,
ot 2 oo 100 001
170 mKkc

Tmn 3,5 mm (50 Q),
pO3eTKa

ot 85 MTluy ao 15 My,
ot 2 go 100 001
170 mKc

™mn 3,5 mm (50 Q),
BU/IKA

BbixoaHasa

MOLLHOCTb
CpepaHuii ypoBeHb PesKIMBI
wyma "
" M3mepeHun
AvnHamunuecKkumn
AwnanasoH
CKO Ttpaccbl
0,-25 abm S11
-0,005 b MoTepu B Kabene
Z,Y,1/S
0,-25 pbm S11
-0,005 b MoTepu B Kabene

Z,Y,1/S

CneyuanbHble
peXXumbl

BpemeHHan obnactb

BpemeHHas obnactb



Usmeputennb

CABAN R180-01
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w107028
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PESNETOMET? BEKTOPHER 1 bete- THGH

CABAN R180
A1 e BF 530 M B 5

@) @

=

®mnANFAFRANRAAAANA®

[Anana3oH yacrtor
Konuuecrso Touek
Bpems usmepeHui
Konuyecrso noprtos

ot 1 Mly po 18 My,
oT 2 po 100 001

100 mKc

™mn N (50 Q), poseTKa

BbixoaHasa
MOLLHOCTb
CpeaHui ypoBeHb
wyma
OuHamunueckui
ANanasoH
CKO Ttpaccbl

o1 -15 no 0 gbm

0,010 ab

PexXumbl CneyuanbHble
M3mepeHun peXXumbl
511 BpemeHHasa obnactb

MoTepu B Kabene

Z,Y,1/S



BbixoaHasa

[Anana3oH yacrtor Mou’!‘,HOCTb
CpepaHuii ypoBeHb
ASMEDUTEND KonunyecrBo Touek VMa PexXumbl CneyuanbHble
P Bpems usmepeHui p,uuamiqecxuﬁ n3mepeHui pexKumbl
Konuyecrso noprtos
AnanasoH
CKO Ttpaccbl
CABAN R180-02 or 1 Mrluy ao 18 My, ot -15 o 0 abm 511 BpemeHHasa obnactb
—— 7 B ot 2 o 100 001 0,010 ab MoTepu B Kabene
S| == 100 mKc Z,Y,1/S
=] ¢ '
N : tmn N (50 Q), BunkKa
i =
Skd) @ @)




BbixoaHasa
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e
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By

a2
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FEDNETOMETP BEKTOPHER 1 M= THGH:

CABAN R180
A 71 B 53 Y M At

MOLLHOCTb
[Anana3oH yacrtor -
CpepaHuii ypoBeHb
KonunyecrBo Touek PexXumbl CneyuanbHble
Usmeputennb - wyma ”
Bpemsa usmepeHuu " M3mepeHun peXXumbl
AvnHamunuecKkumn
Konuyecrso noprtos
AwnanasoH
CKO Ttpaccbl
CABAN R180-11 or 1 Mrluy ao 18 My, ot -15 o 0 abm 511 BpemeHHasa obnactb

5 B ot 2 o 100 001 0,010 ab MoTepu B Kabene

—hDU 100 mKc Z,Y,1/S

™n 3,5 mm (50 Q),
po3eTKa

®mnANFNARANRAAAANA®




BbixoaHasa

MOLLHOCTb
[Anana3oH yacrtor M
CpepaHuii ypoBeHb
KonunyecrBo Touek PexXumbl CneyuanbHble
Usmeputennb - wyma ”
Bpemsa usmepeHuu " M3mepeHun peXXumbl
AvnHamunuecKkumn
Konuyecrso noprtos
AwnanasoH
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