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BeeaeHune

JOKymeHT aABnAetcA 0OHOBNEHHOW pedakuMen pPyKOBOACTBA MO 3Kch/ayaTauum
P32 6687-125-21477812-2015.

HacTosliee pyKoBOACTBO MO 3Kch/yaTauuMuv MpefHa3Ha4yeHo ANA M3Yy4YeHUsa YCTPOMCTBA,
npUHUMNa AeNCTBUA, NPaBUA MCNONb30BaHMA, TPAHCMOPTUPOBAHUA U XPaHEHUA aHaNM3aTo-
POB Llenei BEKTOPHbIX (Aanee - aHanM3aTopbl).

PYKOBOACTBO MO 3KCMN/yaTaLMM COCTOUT M3 ABYX YaCTEMN.

B nepBoit YacTu cogepKartca obume ceeaeHns 06 aHanmMsaTopax, NpMBeAeHbl OCHOBHbIE U
CNpaBOYHble TEXHUYECKME XaPaKTEPUCTUKM B TabanyHOM U rpaduyeckom BuMAaX, YKasaHbl
COCTaB, YCN0BUA 3KCNAyaTalUnmM, TPAHCNOPTUPOBAHUA N XPaHEHUA.

Bo BTOpOW YacTu NpuBeaeHbl MHCTPYKLMM NO YCTaHOBKE M HACTPOWMKe nporpammHoro obec-
neyeHusa, aHO ONMCaHWe NPOrpaMmmbl, MPeacTaBAeH NOPAAOK NPOBEAEHUA U3MEPEHU.

Mepen Ha4ya/NOM 3KCnayaTauMM aHaAM3aTOPOB HEOBXOAMMO O3HAKOMMTLCA C HACTOALLMM
PYKOBOACTBOM W, MPM HEOBXOAMMOCTH, C PYKOBOACTBOM NPOrpaMmMUCTa ANA AUCTAaHLUNOHHO-
ro ynpasneHua npubopamum m MeToAMKOM NOBEPKU ANA KOHTPOAA METPONOTMYECKUX XapaK-
TEPUCTUK.

PaboTa c aHanM3aTopammM M UX TEXHUYECKoe 0BCNyKMBaAHWE AOJIKHbI OCYLLECTBAATLCA KBa-
MOULMPOBAHHBIM NEPCOHAIOM C UHXXEHEPHOM NOATOTOBKOM, MMEIOLWMM HayanbHble HaBbl-
Ku no paborte c yctpoictBamm CBY 1 nepcoHaibHbIM KOMMbIOTEPOM.

MpeanpuaATMe-U3roToBMTENb OCTaBAAET 32 cOBOI NpaBo, He yBeAOMAA NOTpebutensn, BHO-
CUTb B KOHCTPYKLMIO W AOKYMEHTALMIO aHA/NM3aTOPOB M3MEHEHUA, HE BAUAIOWME HA WX
HOPMMPOBAHHbIE METPOJIOTMYECKUE XaPaKTEPUCTUKM.

BHUMAHME: AAHHbIA JOKYMEHT ABNAETCA PE3Y/IbTATOM TBOPYECKOIO TPYAA U UH-
TENEKTYA/IbHOW AEATENBHOCTM COTPYAHMKOB TMPEANPUATUA-U3TOTOBUTENA. HE
AOMYCKAETCA UCNOJIb3OBAHUE OAHHOIO JOKYMEHTA, PABHO KAK U EFO YACTW, BE3
YKA3AHNA HAMMEHOBAHMNA AOOKYMEHTA W HAMMEHOBAHUA MNPEAMNPUATUNA-
N3roTOBUTENA.

SAMPELLAETCA KOMMEPYECKOE NCMNOJIb3OBAHUE JAHHOIO AOKYMEHTA, PABHO KAK U
EFO YACTW, BE3 MMCbMEHHOIO COIMMACKA NPEANPUATUA-USTOTOBUTENA.

MpegnpuaTMe-U3roToBMTENlb HE HECeT OTBETCTBEHHOCTM 3a MOCNeACTBUA HenpaBUIbHOWM
3KCN/lyaTalMM aHaM3aToOpPOB, HapyLeHUs npasua 6e3onacHoCcTM U HecobaoaeHUa NPoYnX
HeobXoAMMbIX Mep NPeAOCTOPOXKHOCTH.



1 TpeboBaHuMAa 6esonacHOCTH

Mpwu aKcnayaTauumn aHanusaTopa HeobxoamMmo cobnoaath TpeboBaHuA: «MpaBuaa TeXHUYe-
CKOW 3KCMAyaTalMM 3N1EKTPOYCTaHOBOK noTpebutenein» n «lMpasmna TexHNMKM 6e3onacHoCTH
npw 3KCNayaTaumMm 3N1eKTPOYCTaHOBOK NoTpebuteneimy.

MNpu paboTe ¢ npubopom HeobxoaMmo cobnoaaTbh 0bUMe mepbl 6€30MNacHOCTU, OTHOCALLMU-
ecs K annapartype, paboTatoLien ot anektpocetn ~ 220 B, 50 'y,

AHanuszaTop OTHOCMTCA K 1 Knaccy 3awWmTbl OT MNOPAXKEHUA 3SNEKTPUYECKMM TOKOM NO
FOCT P 51350-99 co wWHypoMm coeAnHUTENbHbIM (Kabenem nuTaHuaA) C 3a3eMNAILWUM NpPo-
BOOOM.

3asemneHne aHanM3aTopa Npou3BoAMTCA Yyepe3 Kabenb NUTaHMA, NOAKNIOYAEMbIN K ceTe-
BOMY coeguHuUTeNto Npubopa 1 TPEXMNoNOCHOW po3eTKe CeTU. [loNONHUTENbHO PEKOMEHAY-

eTcA CoeANHUTb KNEMMY « J=— », PaCroJIOKEHHYIO Ha 3aZiHel naHenu aHaau3atopa, ¢ Wu-
HOW 3aLLUTHOrO 3a3eM/EHUs.

BHUMAHMUE:

PA3PbIB JIMHUN 3ALLMUTHOIO 3A3EMNEHUA MOMET CAOE/NATb PABOTY C NMPUBOPOM
ONACHOMN.

3AMPELWAETCA NMPOU3BOAUNTb COEAMHEHUE WU PA3SBEAMHEHWE KABENA MUTAHUA
MNP BKNHOYEHHOM AHA/TIM3ATOPE.

3AMNPELLIAETCA HAPYLIATb 3ALLIMTHBIE NIOMBbI, MPOM3BOANTL CAMOCTOATE/IbHbLIN
PEMOHT.

K paboTe c aHanM3aTopom MOryT 6bITb AONYLLEHbI XL, NpoleaLmne
MHCTPYKTaX MO TexHWMKe 6e3onacHocTU npu paboTe C 3neKTpo- U
paavonsmepuTenbHbIMU NpUbopamu.

Mepen BKAOYEHMEM nNpubopa B CeTb CAedyeT NpPoOBepUTb
MCNPaBHOCTb Kabens nuTaHuA, NpU  NOAKMOYEHUU K CETU -
HaAeXHOCTb 3a3EMNEHMUSA.

L

Jo Hayana paboTbl ¢ npubopom ero Kopnyc (Knemma==) AonxeH
6bITb COEAMHEH C KOPMYCOM U3MEPAEMOro YCTPOMNCTBA.




1 TpeboBaHuMA 6esonacHOCTH

3awmTa ot INNIEKTPOCTATUHECKOTIO pa3paaa

Ha pabouem mecte goKHbl BbiTb NPUHATLI Mepbl Mo obecnevyeHuto
3aWMTbl OT BO34EMCTBMA CTAaTUYECKOTO 3/IEKTPUYECTBa.

3aWwnTa OT INEKTPOCTAaTUYECKOro pas3pAafa O4vYeHb BaxkHa nNpu
nogKkAtoyeHnn K npubopy, nmMbo npu  OTKAKOYEHUM OT HEro
namepaemoro yctponcrea. CraTMyeckoe 3SN1EeKTPUYECTBO MOXKET
HaKOMUTbCA HA Bawem Tene W nNpu  paspage nNoBpeauTb
YyBCTBUTE/IbHbIE 3/1IEMEHTbI BHYTPEHHUX uenen anbo npnbopa, anbo
N3MepAeMOro YyCTpoicTea. [na npeaoTBpalLleHMA MOBpeXAeHuA
HeobxoaMmo cobntoaaTth creaytouee:

- 8ce20a WUCNO/b30BaTb 3a3€M/IEHHbI NPOBOAALUMIA HACTO/b-
HbI/ KOBPWK NOA U3MepPAEMbIM YCTPOMCTBOM;

- 8ce20a HapeBaTb Ha PYKY 3a3eMJ/IeHHbI aHTUCTAaTUYECKUI
bpacneT, NOACOEANHEHHbIN K 3a3eM/IEHHOMY NPOBOAALLEMY
HaCTONIbHOMY KOBPWKY Yepe3 nocnenoBaTeibHO NOAKNHOYEH-
Hbll pe3uctop 1 MQ.




2 OnucaHme u NpuHUMn paboTbl

2.1 Ha3HayeHue

AHanunsaTopbl Lenein BEKTOPHble NpegHasHayeHbl ANA U3MEPEHUIN KOMNAEKCHbIX Ko3ddu-
LUMEHTOB Nepesayn U OTPaXKeHUs (3N1eMeHTOB MaTPULbl PACCEAHUA) MHOTONOIFOCHUKOB.

O6nacTb NPMMEHEeHUA — NPOBEPKA, HACTPOMKA U pa3paboTKa Pa3NIMYHbIX PaANOTEXHUYECKMX
YCTPOMCTB B YCNOBMAX NPOMBbIWIEHHOTO NPOM3BOACTBA U nabopaTopuii, B TOM Ymcne B Co-
CTaBe aBTOMATM3MPOBAHHbIX U3MEPUTENbHbIX CTEHA,0B.

Tabnuua 2.1 NonHoe ToproBoe HaMMeHOBaHMe, TUMN, 0603HaYeHne U Homepa

AHanusaTtopbl Lenen BekTopHble C1205, C1207, C1209, C1214, C1220,
C1409, C1420, C2209,C2409, C2220, C2420, C4209, C4409, C4220, C4420

PermnctpaunoHHbIn Homep FocyaapcTBEHHOMO peecTpa: 65960-16

Ceuaetenbctso 06 yTBepXKAEHMN TUNA: RU.C.35.639.A Ne 64437

[na paboTbl B aBTOMATU3NPOBAHHbIX M3MEPUTE/IbHbBIX CTEHAAX aHANN3ATOPbI Lienein BeKTop-
Hble NOAAEPKMBAKOT AUCTAHLMOHHOE ynpasaeHme no npotokonam COM, TCP/IP Socket.



2 OnucaHue 1 NpuHUMN paboTbl

2.2 CocTtaB

AHanun3aTopbl OTIMYAIOTCA APYr OT ApPyra BEpPXHEM rpaHuueln auanasoHa paboumx 4acTor,
KOZIMYECTBOM M3MepPUTE/IbHbIX MOPTOB, PACMO/IOXKEHHbIX Ha nepeaHein naHenu, HaanvmMem
coeanHUTeNen AN NPAMOro AOCTyNa K BXOAaM U3MEPUTEbHbIX M OMOPHbIX MPUEMHUKOB, a
TaKXKe Ha/Mumem coeguHuTenen ans NOoAKAYEHUs pacwmputeneit no yacrore. OyHKUMO-
HaNbHble 0COBEHHOCTU KPATKO NepeymncaeHbl B Tabavue 2.2 u NpuaoXKeHun A. BHeWwHU Bua
aHaNM3aTopoB NpuBeEH B pa3gene 4.1.

Tabnuvua 2.2 dyHKUMOHANbHblIE 0COBEHHOCTU aHA/IM3aTOPOB

AHanusatop [dnanasoH pabounx yactoT

AsyxnopTtoBble npnbopbl

C1205 oT 100 Kl'y, no 4,8 Iy,
C1207 ot 100 Kly, po 7 Iy,
C1209 ot 100 KMy, go 9 Ny,
C1214 oT 100 Kl'y, go 14 Iy,
C1220 oT 100 Kl'y, go 20 Iy,

YeTblpexnopToBble Npubopsl

C1409 o1 100 Kl'y, po 9 Iy,

C1420 o1 100 Kl'y, go 20 My,

Mpnbopbl C NnepemMbI4KamMmU AN NPAMOTO A0CTyNna K NPUEMHUKaM

C2209 o1 100 Kl'y, Ao 9 My, (2 nopTa)
C2409 o1 100 Kl'y, oo 9 My, (4 nopta)
C2220 oT 100 Kl'y oo 20 Ty (2 nopTa)
C2420 oT 100 Kl'y, oo 20 Ty (4 nopTa)

Mpubopbl C NnepemMblYKamm ANA NOAKIOYEHUA pacllMpUTENEN MO YacToTe

C4209 oT 100 Kl'y, go 9 Iy, (2 nopTa)
C4409 oT 100 Kl'y, go 9 My, (4nopTa)

C4220 oT 100 kl'y, go 20 Ty, (2 nopTa)
C4420 ot 100 kl'y, go 20 Ty, (4 nopTa)




2 OnucaHue v NpuHUMN paboTbl

AHanusaTtopbl paboTaloT Nog, ynpasieHNEM BHELLIHEro NepcoHasibHOro KOMMbloTepa C ycTa-
HOBNEHHbIM MPOrpamMHbIM obecneyeHnem, KoTopoe NPoBoANT 06paboTKy MHGOPMaLUKN K
BbINO/IHAET QYHKUMIO NO/b30BATENbCKOrO MHTepdeica. [na CBA3N C NEepPCOHa/IbHbIM KOM-
nblTEPOM Ucnob3yeTca nHTepderic USB 2.0. MepcoHanbHbI KOMNbIOTEP HE BXOAWUT B KOM-
NIEKT NOCTaBKM.

KomnneKT NnocTaBKM yKasaH B Tabauue 2.3.

Tabnumua 2.3 KomnaekT nocTaBku

HanmeHoBaHue Konnuectso, wr.

AHanunsaTop uenei BEKTOPHbIN 1
Kabenb USB 1
Kabenb nutaHua 1
MporpammHoe obecneyeHune 1
MpuHaanexHoCTH -
PyKoBOACTBO MO 3KCN/yaTauum 1
MeTogmKa noBepKku 1
dopmynsap 1
MpumeyvaHua:

1 KoHKpeTHas moaenb aHann3aTopa Lener BEKTOPHOro onpeaenaeTca npu 3akase.
2 NMporpammHoe obecneveHne 1 AOKyMeHTaumMA noctasaatotca Ha USB flash Hakonutene.
3 PyKoBOACTBO MO 3KCN/yaTaunm COAEPKUT ABe YacTu.

4 NpnHapNeXXHOCTU, K KOTOPbIM OTHOCATCA U3MepUTeIbHbIe Kabenu u nepexoabl, a TakxKe
cpencrtsea KaI'IVI6DOBKM, NOCTaBAAKOTCA NO OTAE/IbHOMY 3aKa3y.

Kaxablit M3 aHanusatopoB mmeeT onuuio AUX (AONONHUTENBHYIO GYHKUMOHANbHYIO BO3-
MOKHOCTb), Ha/IMUME KOTOPOI onpeaenaeTca npu 3akase. MNpu Bbibope ykasaHHOW onNuuK B
cocTaB Npubopa BKAKOYAETCA NaaTa ABYXKaHa/bHOIO BO/NbTMETPA NOCTOSSHHOIO TOKa, NO3BO-
NAWan U3MepaTb M oTobparkaTb 3HAYEHUA HAMPAMKEHUIA CMHXPOHHO C MepecTPoMnKoli no
YyacToTe BO BPEMA U3MEPEHUI KOMMIEKCHbIX KO3ODUUMEHTOB NEpeaaym 1 oTpaxKeHus.



2 OnucaHue 1 NpuHUMN paboTbl

Heobxoaumble Ans 3KCnayaTauMym aHaIM3aTOPOB MPUHAANEKHOCTU, K KOTOPbIM OTHOCATCA
n3mepuTenbHble Kabenn u nepexoapl, a TakKe CpeacTBa KanMbpoBKK, NpuBeaeHbl B Tabau-
uax 2.4 - 2.9. YkasaHHble NPUHAANEXKHOCTM NOCTAaBAAKOTCA NO OTAENbHOMY 3aKa3y. KomnnekT
N3 O4HMUX NPUHAONEKHOCTEN MOXKET NPUMEHATLCA B COCTABE C HECKONbKMMM npubopamu.
[lonyckaeTcs MCNo/Ib30BaTb KOMMEPYECKU OO0CTYMHble NPUHAANENKHOCTM Nt0ObIX NPOU3BO-
ANTeNemn C aHanorMYHbIMM NapameTpamm.

MpuHagnexHocTH

Kabenu namepurenbHble

Nepexoabl n3mepuTeibHble

ABTOMaTUYECKME KAaNMBPOBOYHbIE MOAYAM

Habopbl mep

Kntoum TapupoBaHHble

N3meputenbHble Kabenu npegHasHayeHbl ANA NOAKAOYEHNA MHOTOMOPTOBbLIX UCCAEAYEMbIX
ycTpoincTts (UY) K nopTam aHanusatopa. OHM A0MKHbI 061aAaTb Mano amnanTyaHomn m da-
30BOW HecTabuabHOCTbIO NpU U3rnbe. PekomeHayemble Kabenu ykasaHbl B Tabavue 2.4.

Tabnuua 2.4 Kabenu nsmeputenbHble

HanmeHoBaHue O603HayeHue Mpounssogutens

MpeuymsnoHHble

Kabenb M3amepuTenbHbIi TESTPRO3 Radiall
Kabenb M3amepuTenbHbIi NTC195 Flexco Microwave
Kabenb nameputenbHboln CBL MnaHap

Obuwero npuMeHeHus

Kabenb nameputenbHbIi C50 MnaHap

Kabenb nameputenbHboln KC18A, KCD26 HMN® MukpaH

MprmeyaHue — Konnyectso Kabenen n TMNbl UX COeAUHUTENEN ONPeaenaloTca nNpu 3akase.

10



2 OnucaHue v NpuHUMN paboTbl

Ona npenoTBpalleHMa NOOMKN Kabenen n yaydlleHna NnoBTOPAEMOCTU USMEPEHUI creny-
€T UCNONb30BaTb Nepexoapl. [lepeyeHb peKomeHAyeMbIX NepexoaoB yKasaH B Tabamue 2.5.

Tabnuua 2.5 Nepexoapl UsmepuTesibHble

HanmeHoBaHue O603HaveHne Mpoussogutennb

MpeuymsnoHHble

0558121, 05K121,
0358121, 03K121,

Mepexon nsmepuTenbHbI 035105, 03K105, Rosenberger
03KR121, 03KR105

Mepexoa namepuTenbHbI ADP1A MnaHap (HMNK Taup)

Mepexoa N3mepuTeNbHbIN MKH2 HMN® MukpaH

MpumedyaHne — KonmyecTBO NepexodoB M TUMbl UX COEAUMHUTENEN OnpeaensalTcs npu
3aKase.

CpeactBa KannMbpoBKKM npegHasHa4yeHbl ANs BbINOAHEHWUS HACTPOMKKM npubopa nepepg, uc-
No/sib30BaHMEM, NMO3BONAIOLLEN CYLLECTBEHHO CHU3UTb MNOTPELHOCTb U3MEPEHUIA KOMMNIEKC-
HbIX KO3PPMLMEHTOB Nepesaym N OTParKeHUA.

Ona KannbpoBKM aHANM3aTOPOB MOrYT MCMO/Ib30BaTbCA aBTOMATUYECKUE KaINMBPOBOYHbIE
MOAynu, Habopbl Mep C PE3UCTUBHLIMWU COrNaCOBaHHbIMM Harpyskamm UM C cornacoBaH-
HbIMW Harpy3Kamu ¢ NoABUXKHbIM MOrNOTUTENIEM, A TaKKe Habopbl Mep C OTpesKamu npeum-
3MOHHbIX NHMIN Nepegayn. MNepeyeHb peKoMeHayeMbiX CPeacTB KanubpoBKM NpuUBEAEH B
Tabnuuax 2.6 - 2.7, TpeboBaHMS K NapaMeTpam Harpysok u3 cocTaBa HabopoB mep nepeymnc-
NieHbl B Tabaumue 2.8.

Tabnnuya 2.6 ABTOMaTMYeCcKne KanmbpoBoUHble Moay N

HaumeHoBaHue O603HauyeHune MpoussoguTens

MpeunsnoHHble

ABTOMATUYECKUN

. ACM, ACP Mnanap
KannMbpoBOYHbIN MOAY/b
MNpumeyaHne — Ko/AMYECTBO M  TUMbl aBTOMaTUYECKUX KaJIMOPOBOUYHbLIX MoAy/eln

onpenenAaroTcAa npn 3akase.

11



2 OnucaHue 1 NpuHUMN paboTbl

Tabnnua 2.7 Habopbl mep

HanmeHoBaHue O603HaveHne Mpoussogutennb
MpeuymsnoHHble
Habop mep koa¢duunenTos 2V-2270, 2V-2235 Rohde & Schwarz

nepegayun n oTpaxkeHun

06uwero npuMeHeHus

85032F, 850548,
85033E, 85052B

Habop mep kKoadppuumneHTos
nepenayn n oTparKeHus

Keysight Technologies

Habop mep kKoadppuumneHTos
nepeaayn n oTparKeHus

HKMM

HMN® MukpaH

KomnnekTt mep

NS.1, N18.1
KannbpoBOYHbIX

Mnanap

MpumedyaHne - Konmuyectso M TuNbl HAabOPOB KaMBPOBOYHBIX Mep OnpeaenarTca npu

3aKase.

Tabnnuya 2.8 PekomeHayemble NapameTpbl HAarpy3okK U3 coctaBa Habopa mep

HanmeHoBaHMe xapaKTepuCTUKu

3Ha4veHune XapPaKTEPUCTUKN

Moaynb KoadpdmumeHTa OTpa*keHuA Harpysok
cornacoBaHHbIX, He bosiee 0,050
ABCONOTHAA NOrpeLwHoOCTb onpeaeneHnsa AencTBUTENbHbIX
3HAYeHU mopyna KodapPuuMeHTa OTpPaXKEeHUA Harpysok
COrNacoBaHHbIX B AManNa3oHe YacToT:
ot0p010T0TyY +0,005
cebiwe 10 o 20 Iy, +0,008
Moaynb KoaddmumneHTa OoTpaxkeHusA Harpysok
KOPOTKO3aMKHYTbIX M XOZI0CTOrO X043, He MeHee 0,970
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2 OnucaHue v NpuHUMN paboTbl

HanmeHoBaHMe XxapaKTepuCTUKU 3Ha4veHune XaPaKTEPUCTUKN

AbCoN0THAA NOrpeLHoCcTb onpeaeneHns AencTBUTENbHbIX
3HayeHnn ¢as3bl KoadPUUMEHTA OTPaXKEHUA Harpysok
KOPOTKO3aMKHYTbIX U XONOCTOrO X04a B AMana3oHe 4acToT,

rpagyc:
ot0p010T0TyY 1,0
cebiwe 10 o 20 Iy, 1,5

[na npefoTBpalLeHUs NONOMKU coeanHuTenen n obecneyeHna MakCMManbHOW NoOBTOpse-
MOCTU pe3ynbTaTa U3MEPEHWUIN, NOAKNIOYEHUE YCTPOMCTB PEKOMEHAYETCA BbINOAHATL C MO-
MOLLbIO TAPUPOBAHHbIX KNOYEN.

3araruesaHue COGAVIHVITGI'IEI‘;I cneagyetr BbINO/IHATL C  NOMOLWbIO
TapunpoBaHHOro Kiaw4va C HOPMUPOBAHHbIM 3Ha4YeHUMem KpyTAalero
MOMEHTa:

otrl,l1p01,7Hm ana coeamHutenet tun N u lli;

or0,8001,0H-m ana coeamHuteneit Tmn 3,5 mm un IX.

MepeyeHb peKOMeHAYEMbIX KAtoueln npuseaeH B Tabanue 2.9.

Tabnuua 2.9 Knioum TapupoBaHHble

HanmeHoBaHue O603HaveHne Mpoussogutennb
Kntoy TapupoBaHHbI KT MuKpaH
Kntoy TapmMpoBaHHbIN ANO TW Anoison

MprmeyaHue — Konnyectso M TMNbI KAOYEN onpeaenaoTcs Npy 3aKase.
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2 OnucaHue 1 NpuHUMN paboTbl

2.3 TexHMUYeCKMe XapaKTepmUCTUKM

2.3.1 OCHOBHbIE TEXHUYECKME XapPaAKTEPUCTUKM

[nanasoHbl 1 npegenbl NOrpewHocTen N3MepeHMn KOMNAEKCHbIX KO3PdULUMEHTOB Nepeaa-
UM M OTPaXKEHUA NpuBeseHbl ANA paboyero AnanasoHa TemnepaTyp OKpyXKatowen cpeabl u
npu M3MeHeHUn TemnepaTypbl He 6onee yem Ha t1 °C nocne BbINONHEHMA NONAHOM OOHO-
NopTOBOM (TONbKO ANA KO3dPMLMEHTA OTPAKEHMA) AN NONHON ABYXNOPTOBOM KaMbpPOBKK
NPy ypoBHe BbIXOA4HOM MoLHOCTM O abm.

[na nonydyeHna yKasaHHbIX B Tabanue 2.10 npeaenos NorpewHoCcTU U3MepeHnin Moaynsa u
dasbl KoadPULMEHTOB Nepeaaum U OTPaXKEHUS credyeT NPUMEHATb NPeLM3nOoHHbIe N3Me-
puTenbHble Kabenn, nepexoapl U CPeacTBa KaanMbpoBKU. Mpn MCNONb30BaHUM NPUHAONENK-
HocCTel 06Lero NpMMeHeHMA Npeaenbl NOrPEeLHOCTU MOTYT ObITb YyBEeIMYEHbl. B 3Tom cnyyae
ONs onpeneneHna AencTBUTENbHbIX 3HAYEHWI NOrpewHOCTM HeobXoAMMO MCMO/b30BaTb
MW 3411-2013 «locypapcTBeHHasas cuctema obecneyeHus eanHCTBA U3MepeHuin. AHanusa-
TOpbI LLenen BeKTopHble. MeToguMKa onpegeneHna MeTpoIOrMYEeCKUX XapPaKTEPUCTUKY.

MeTposnormyeckme U TEXHUYECKME XAPAKTEPUCTUKM  aHANM3aTOpPOB MNpuUBEAEHbI B
Tabnumuax 2.10 1 2.11, HecKoppeKTMpoBaHHble MapameTpbl B Tabauue 2.12, apdeKTuBHbIe
(ckoppeKkTMpoBaHHbIe) NnapameTpbl B Tabaumue 2.13.

Tabnmua 2.10 MeTpoaornyeckme XxapakTepuUCTUKM

HavmeHoBaHMe XxapaKTepuUCTUKU 3HaYeHue XapaKTepUCTUKH

[dunanasoH paboumnx yactot, Ml

C1205 ot 0,1 no 4800
C1207 ot 0,1 go 7000
C1209, C1409, C2209, C2409, C4209, C4409 V) o7 0,1 o 9000
C1214 ot 0,1 no 14000
C1220, C1420, C2220, C2420, C4220, C4420 ot 0,1 go 20000
Mpeaenbl A4ONYCKaeMOW OTHOCUTEIbHOM NOTPEeLIHOCTH +9%10-6
YCTaHOBKM YacCTOTbl BbIXOAHOMO CUrHanNa
[nana3oH yCTaHOBKM YPOBHA BbIXOAHOM MOLLHOCTH,
aAbm:
C1205 oT muHyc 60 go nnatoc 10

C1207, C1209, C1409, C2209, C2409, C4209,

C4409 oT muHyc 60 go natoc 15

C1214, C1220, C1420, C2220, C2420, C4220,

C4420 oT MuHyc 60 go natoc 10
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2 OnucaHue v NpuHUMN paboTbl

HavmeHoBaHMe xapaKTepucTukm

3Ha4veHMne XaPaKTEPUCTUKN

Mpeaensl AONYyCKaeMOoW OTHOCUTENIbHOW NOTrPEeLIHOCTH

o 11,5
YCTaHOBKM YPOBHA BbIXOAHOW MOLWHOCTK, Ab ’
OuanasoH wu3mepeHMn moayna  KoadoduumeHTa 010 20 1
OoTpaXKeHusn A

Mpeaenbl gonyckaemon abCoONOTHON MNOrpeLHoOCTH
n3mepeHuit moayna KoadduumeHta otpaxenus 234

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

Mpeaenbl Aonyckaemol abCcoslOTHOM MOrpeLHocTy

namepeHmn  dasbl  KoadpdpuumeHTa - oTparkeHua, *[1,0+(180/m) - arcsin(A|Sii|/|Si|)]
rpaayc ®
OnanasoH u3mepeHuUit moayns  KoadPpuumeHTa

nepefayun B AnanasoHe yactor, ab:
C1205:
ot 100 Kl'y, oo 1 Ml'y,
cBblwe 1 MI'y, a0 BEPXHEN FpaHuLbI

C1207, C1209, C1409, C2209, C2409, C4209,
C44009:

ot 100 Kl'y, oo 1 Ml'y,

cebiwe 1 My go 8 My,

cebiwe 8 [T A0 BEPXHEN FPaHMLbI
C1214, C1220, C1420, C4220, C4420:

ot 100 Kl'y, go 1 Ml'y,

cebliwe 1 Ml A0 BEPXHEN rpaHMLbI
C2220, C2420:

ot 100 Kl'y, go 1 Ml'y,

cebiwe 1 Mly A0 BEPXHEN rPaHULLbI

oT mmnHyc 90 go 10

oT muHyc 133 go 10

oT muHyc 90 go 15
oT mmnHyc 133 go 15

OoT MuHyc 123 po 15

oT mmnHyc 100 po 0

oT muHyc 123 o 10

oT mmnHyc 100 o O

oT muHyc 120 go 10

Mpepenbl gonyckaemol abCONOTHOM NOrpeLHoCTH
n3mepeHunin moayna KoabdpuumeHTa nepesaun &7

+|Sji|-[(Et-1) + Es-| Si| +
+EI-|Sjj| + Ex-|Sji| ™t + L-| i %]

Mpeaenbl gonyckaemon abCONOTHON MNOrpeLHoOCTH
n3mepeHuii dasbl koadpduumeHTa nepegaum, rpagyc @

+[0,5+(180/x) - arcsin(A|S;il /1S;i] )]
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2 OnucaHue 1 NpuHUMN paboTbl

HavmeHoBaHMe xapaKTepucTukm 3Ha4veHMne XaPaKTEPUCTUKUN

YpoBeHb COBGCTBEHHOrO WymMa MNPUEMHMKOB B
AnanasoHe yacToT, Abm/l'u, He bonee:

C1205, C1207, C1209, C1409, C2209, C2409,
C4209, C44009:

ot 100 Kl'y, go 1 Ml'y, muHyc 100
cebiwe 1 My go 8 My, MuHyc 143
cBblwe 8 [Tu, A0 BEPXHEN FPaHULbI muHyc 133

C1214, C1220, C1420, C4220, C4420:
ot 100 Kl'y, go 1 Ml'y, muHyc 110
cBblwe 1 MI'y a0 BEpXHEN FpaHuLbI muHyc 133
C2220, C2420:
ot 100 Kl'y, go 1 Ml'y, munHyc 110

cBblwe 1 Ml'y, a0 BEpXHEN FpaHuLbI muHyc 130

CpefHee KBaapaTUYeCKOe OTK/JOHEHWEe Tpaccbl npu
N3MepeHMn moayna KodapOMUMEHTOB nepegayum wm
OTpa*keHMA B AManasoHe 4acToT M nosnoce GuUNbTPA
NpPoOMeXyToUHoM YacToTbl 3 KU, Ab, He 6onee:

C1205, C1207, C1209, C1409, C2209, C24009,
C4209, C44009:

ot 100 Kl'y, oo 1 Mr'y, 0,005
cebiwe 1 Ml'y A0 BEpXHEN rpaHULLbI 0,001
C1214, C1220, C1420, C2220, C2420, C4220,
C4420:
ot 100 Kl'y, go 1 Ml'y, 0,020
cebiwe 1 Ml'y A0 BEpXHEN rPaHULLbI 0,001

MpnmeyvaHuna:

1) BepxHsaAa rpaHuua AnanasoHa pabounx yactot ana C4209, C4409 cocrasnser 9600 Mrwu.
MeTpoaormyeckme XapakTeEPUCTUKU AN YKA3aHHbIX aHA/AN3aTOPOB B AMANa3oOHe 4acToT
cBbiwe 9000 My, He HOpMMpYHOTCA.

2) Mpepenbl NOrPeWHOCTU M3MepeHui moayna u dasbl KoapPUUMEHTa OTpaXKeHUus
HOPMMWPOBAHbI ANA  [ABYXMOJIOCHUKOB WAM  YETbIPEXMONOCHUKOB C 6GeCKOHeYHbIm
ocnabneHunem.
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2 OnucaHue v NpuHUMN paboTbl

HavmeHoBaHMe xapaKTepucTukm 3Ha4veHMne XaPaKTEPUCTUKN

3) B dopmyne npuHATLI cnegytoume obo3HavyeHmsn:

|Sii| — AencTBUTENBHBIN (MM U3MepeHHbIW) moaynb  KoadduuMeHTa OoTparkeHus
nccnenyemoro ycTpoiicTea (aanee - MY) B iIMHEMHOM MacluTabe;

A|Sii| —npegen ponyckaemon abCONOTHOM MNOrPELHOCTN  U3MEPEHU moaynA
KoappuMuMeHTa oTpaxKeHMa B IMHEMHOM MmacluTabe;

|Sii| v A|Sii| aBnsaoTca 6e3pasmepHbIMU.
4) B popmyne npuHATbI cneayrolime o603HaueHUA:
Ed — 3¢ peKkTnBHaAA HAaNPaBAEHHOCTb;
Er — 3pdeKTUBHDbIN TPEKUHT OTPAXKEHUS;
Es — apdpeKTMBHOE cornacoBaHMe UCTOYHMKA.

dddeKTnBHbIE  (CKOPPEKTUMPOBAHHbIE) MNapaMeTpbl  aHaAM3aTOPOB  MPUBEAEHbI B
Tabnuue 2.13.

5) NorpewHocTb $pasbl HOPMUpPYETCA B ANanaszoHe moayna KosadoduumeHTa oTpaxeHus |Sii|
o1 0,018 no 1,000 (ot muHyc 35 ao 0 A4b).

6) B dpopmyne NpuHATbI cneaytowme o603HaYeHUSA:

|Sji| — pencTBUTENbHBIN (MNM  M3MepeHHbIN) Moaynb KoaddUUMEHTa nepenayun B
NIMHEMHOM MaclwTabe;

|Si| v |Sji| — AencTBUTENbHBIN (MW U3MEPEHHbIN) MoAayNb KO3ddUUMEHTA OTParKeHUA
BXxoA4a v Bbixoaa MUY B nMHeHOM MacliTabe;

A|Sji| —npeaen ponyckaemol abCONOTHOW MNOrPELHOCTM  U3MEPEHUN  MoAayANA
KoapduumeHTa nepeaaym B IMHeMHOM macliTabe;

|Siil, 1Siil, |Sji| v A|Sji| aBnsatoTca 6e3pasmepHbIMM.
7) B dopmyne npuHATbI cnegytowme o603HaveHUs:

Et —3¢pdeKTUBHbIN TPEKMHT Nepeaayu;

El — a¢pdeKTnBHOE COrnacoBaHme Harpysku;

L = LO-10PBEX/10 — yoadpPULMEHT, XapaKTEPU3YIOWMI HENAUHEMHOCTb  aMMNAWUTYAHOM
XapaKTEPUCTUKN NPUEMHUKOB;

Pgbix — ypOBEHb BbIXOAHOM MOLLHOCTM NPU U3MEPEHUUN, ABM;

Ex =10 + 101g(4f14.M/ Aff19.H) - PBbIX)/ 20 — pakcmanbHbI YPOBEHb COBCTBEHHOrO LUyMa
(n3onauua);

D — HUKHAA rpaHMLA AMana3oHa n3mepeHnin moaynsa KoaeouumeHTa nepegaun, ab;

Afny.m — WMPUHA  NONOCBI  NPONYCKaHMA GUAbTPa NPOMENKYTOYHOM YacToTbl Npu
namepenuu, ly;

Afnyn — HOMMHaNbHAs WMPWUHA MOJIOCbl  MPONYCKaHUA GuUAbTPa NPOMENKYTOUYHOM
yactoTbl, paBHaa 1 Nu,.

JddeKTUBHbIE (CKOPPEKTUPOBAHHbIE) MapameTpbl NpusBeaeHbl B Tabauue 2.13. MapameTpbl
Ex wn LO=L yKasaHbl AN ypOBHA BbIXOAHOM MowHocTM 0pagbm w nonocobl dunbTPa
NPOMEeKYTOYHOM YacToTbl 1 L.

8) B popmyne A|Sji| n |Sji| npuBeneHbl B AMHENHOM MacLuTabe.
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2 OnucaHue 1 NpuHUMN paboTbl

Tabnnua 2.11 OCHOBHble TEXHUYECKUE XapPAKTEPUCTUKM

HanmeHoBaHMe XxapaKTepuCTUKU 3Ha4veHune XaPaKTEPUCTUKN

Konnyectso nameputenbHbIX NOPTOB:

C1205, C1207, C1209, C1214, C1220, C22009,

C2220,C42009, C4220 2
C1409, C1420, C2409, C2420, C4409, C4420 4
MapameTpbl U3MepUTENbHBIX MOPTOB:
TN COeaAuHUTENEN:
C1205, C1207, C1209, C1214, C1409, C2209, N, poseTka
C24009, C4209, C4409
C1220, C1420, C2220, C2420, C4220, C4420 NMD 3,5 mm, B1AKa
BOJIHOBOE conpoTusaeHue, Om 50

HECKOPPEKTUPOBaHHbIEe  MNapameTpbl, A4b, He

6 2.12
MeHee npuseeHbl B Tabanue

MogKkntoyeHne K KOMNbOTEPY ANA YNPaBAEHUA:
TUN coegnHnTeNnA USB B

nHTepdelc USB 2.0

HanpAaxeHue nuTaHMA OT CeTU MepemMeHHOro TOKa

1 242
yactoton 50 'y, B ot 138 Ao

MNoTpebnaeman mowHocCTb, BT, He 6bonee:

C1205, C1207, C1209, C2209 40
C1214, C1220, C2220 110
C1409, C2409 75
C1420, C2420 200
C4209 75
C4409 145
C4220 145
C4420 270
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2 OnucaHue v NpuHUMN paboTbl

HanmeHoBaHMe xapaKTepuCTUKn

3Ha4veHune XapPaKTEPUCTUKUN

Bpema yctaHoBNeHUsA paboyero pexknuma, MUH, He
bonee

40

Bpema HenpepbIBHOM paboTbl, 4, HE MeHee

16

FabapuTHble pasmepsbl (ANMHAXIWMPUHAXBbLICOTA), MM,
He 6onee:

C1205, C1207, C1209
C1409, C2209, C2409, C4209, C4409
C1214, C1220, C2220, C4220

C1420, C2420, C4420

425 x 235 x 96

355 x 440 x 96

430 x 440 x 140

600 x 440 x 140

Macca, Kr, He bonee:
C1205, C1207, C1209
C2209, C4209
C1409, C2409, C4409
C1214, C1220, C2220, C4220

C1420, C2420, C4420

55
7,0
10,0
14,0

22,0

Pabouune ycnosus akcnayaTaumu:
TemnepaTypa OKpy:Katoliero sosayxa, °C

OTHOCUTENbHAsA BJIA*KHOCTb BO34yXa npu
Temnepatype natoc 25 °C, %, He bonee

aTMocdepHoe gasneHue, KMa

ot natoc 5 go natoc 40

90

ot 70,0 po 106,7
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2 OnucaHue 1 NpuHUMN paboTbl

Tabnnua 2.12 HecKoppeKTMpOBaHHbIE NAapameTpbl

HanpasneHHOCTb, CornacoBaHue

ManasoH YacToT
A ab MUCTOYHUKA, ab

CornacoBsaHue
Harpysku, ab

C1205, C1207, C1209, C1409, C4209, C4409

o1 100 Kl'y, go 1 Mr'y, 12 12 12
cB. 1 MI'y A0 BEpXHEN rpaHunLbl 18 20 20
C2209, C2409
o1 100 Kl'y, go 1 Mr'y, 12 12 12
cB. 1 MTl'y Ao BepxHeEN rpaHULbI 15 15 15
C1214, C1220, C1420, C2220, C2420, C4220, C4420
o1 100 Kl'y, go 1 Mr'y, 10 10 10
c8.1Mrluypo 10 Ty, 20 15 15
cB. 10 [T, A0 BepXHEN rpaHuLbI 15 15 15
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Tabnuua 2.13 3pdeKkTnBHbIE (CKOPPEKTUPOBAHHbIE) MApPaAMETPbI

2 OnucaHue v NpuHUMN paboTbl

Nnana3oH yacTtoT Ed Es El (Er-1) (Et-1) Ex LO
1205
oT 100 Kl 40 1 Mry 0,005 0,010 0,005 0,006 0,012 3,2.10° 1,15.10°
ce. 1My po BepxHedt ) noc 0010 0,005 0,006 0,006 2,2107 1,15-10°

rpaHuLbI

C1207, C1209, C1409, C2209, C2409, C4209, C4409

o1 100 Kl'y, go 1 Mr'y,
cB. 1My go 81Ty,

cB. 8Ty po9 Iy

0,005
0,005

0,005

0,010 0,005
0,010 0,005
0,010 0,005

0,006
0,006

0,006

0,012 3,2:10° 3,6:10*
0,006 2,2:107 3,6:10*

0,006 0,7-10° 3,6-10%

C1214, C1220, C1420, C4220, C4420

ot 100 Kly, o 1 Mr'y, 0,005 0,010 0,005 0,006 0,023 1,0-10° 0,0
cB.1 Mluy no 10 My, 0,005 0,010 0,005 0,006 0,006 0,7-10% 1,15-10°3
cB. 10Ty A0 BepxHel 5 3
0,008 0,013 0,008 0,012 0,006 0,7-10° 1,15-10
rpaHunLbI
C2220, C2420
o1 100 Kl'y, o 1 Mry, 0,005 0,010 0,005 0,006 0,023 1,0-10° 0,0
cB.1 Mluy no 10 My, 0,005 0,010 0,005 0,006 0,006 1,0-10® 1,15-1073
cB. 10Ty A0 BepxHel 5 3
0,008 0,013 0,008 0,012 0,006 1,0-10° 1,15-10

rpaHuLbI
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2 OnucaHue 1 NpuHUMN paboTbl

Tabnnuya 2.14 JononHuTtenbHaa popma NpesCcTaBNeHMA NOTPELWHOCTN N3SMEPEHUI ANA aHa-

nmsatopos C1205Y, C1207, C1209, C1409, C2209, C2409, C4209, C4409

3Ha4yeHmne
HanmeHoBaHWe XapaKTepuCTUKK
XapaKTepUCTUKM

Mpegenbl  gonyckaemoit  abCcoONOTHOM  NOrpewHocTH
nsmepeHnn moayna n ¢asol KoadPuuMeHTa oTpaXKeHUAa B
AnanasoHe ero 3Ha4YeHui:

oT muHyc 15 no 0 ab +0,4 pb / +3°

OT MuHyc 25 oo muHyc 15 ab +1,0 b / +6°

oT MmuHyc 35 go muHyc 25 ab

+3,0 gb / +20°

Mpepenbl  gonyckaemon  abcoNtOTHOM  MOrpeLHocTH
nsmepeHnn moaynsa u ¢asbl KoapouumeHtTa nepegaym B
Avana3oHe ero 3HaYeHui B AMana3oHe YacToT:

ot 100 Kl'y, go 1 Mr'y,

ot natoc 5 go natoc 15 ab

ot muHyc 30 go natoc 5 ab

oT muHyc 50 go muHyc 30 ab

oT muHyc 70 go muHyc 50 ab
cebiwe 1 MMy go 81w,

ot natoc 5 go natoc 15 ab

ot muHyc 70 go natoc 5 ab

oT muHyc 90 go muHyc 70 ob

oT muHyc 110 go muHyc 90 ab
cebiwe 8 ML, A0 BEPXHEN FPaHMULbI

ot natoc 5 po natoc 15 ab

oT muHyc 60 go natoc 5 ab

ot muHyc 80 go muHyc 60 ab

oT muHyc 100 go munyc 80 ab

+0,2 nb / +2°
+0,1 ab / +1°
+0,2 o / +2°

+1,0 ob / +6°

+0,2 nb / +2°
+0,1 ob / +1°
+0,2 nb / +2°

+1,0 nb / +6°

+0,2 gb / +2°
+0,1 ob / +1°
+0,2 o / +2°

+1,0 nb / +6°
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2 OnucaHue v NpuHUMN paboTbl

HanmeHoBaHMe XapaKTePUCTUKMK 3Hauene
XapaKTepUCTUKMK
dddeKTMBHbIE NAapaMeTPbl B AMana3oHe YacToT:
o1 100 Kl'y, go 1 Mr'y,
HanpaBAeHHOCTb, Ab, He meHee: 46
coraacoBaHMe UCTOYHMUKA, Ab, He meHee 40
cornacosaHme Harpysku, b, He meHee 46
TPEKUHr oTparkeHusa, ab +0,05
TPEeKUHr nepegayn, ob +0,10
cebiwe 1 Ml A0 BEPXHEN rpaHMLbI
HanpaBAeHHOCTb, Ab, He meHee: 46
cornacoBaHMe UCTOYHUKA, b, He meHee 40
cornacoBaHue Harpysku, ab, He meHee 46
TPEKUHr oTparkeHusa, ab 10,05
TPpeKuHr nepenaymn, ob +0,05
MpumeyaHne — XapaKTepUCTMKM, VYKasaHHble B HacToswen Tabauue, ABAAOTCA

CNPaBOYHbIMM U NpeaHA3HaYeHbl A1A YNPOLWEHUA pacyeTa NOrpewwHocTM moaynsa u ¢asbl

K03pDMUMEHTOB Nepeaaym n oTpaxKeHUs BO BpeMsA 3KCNayaTaLuuu.
) — pna ananusatopa C1205 BepxHAA rpaHMLa [JuanasoHa M3MepeHuii moayns

KoaddnumeHTa nepegaumn 10 ab.
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2 OnucaHue 1 NpuHUMN paboTbl

Tabnnuya 2.15 JononHuTtenbHaa popma NnpesCcTaBNeHMA NOTPELWHOCTN N3SMEPEHUI ANA aHa-
nusatopos C1214, C1220, C1420, C2220, C2420, C4220, C4420

HanmeHoBaHMe XapaKTepUCTUKM 3rasenme
XapaKTepUCTUKK
Mpepenbl  pgonyckaemow  abcontOTHOM  MOrpPeLIHOCTU
nsmepeHnn moayna n ¢asol KoapduumeHTa oTpaxKeHua B
AVanasoHe ero 3Ha4eHU B Anana3oHe YacToT:
o1 100 KlMy, po 10 My,
oT muHyc 15 oo 0 ab +0,4 nb / +3°
OT MmuHyc 25 ao munyc 15 ab +1,0 nb / £6°
oT MmuHyc 35 go muHyc 25 ab +3,0 ab / £20°
cBbiwe 10 My, A0 BEPXHEN rpaHuULbl
oT muHyc 15 go 0 ab +0,5 nb / +4°
OT MmuHyc 25 oo muHyc 15 ab +1,5 ab / £10°
oT MuHyc 35 go muHyc 25 ab +5,5 ab / £30°
Mpepenbl  gonyckaemon  abconOTHOW  MOrpeLHoCTU
namepeHnn moayna u ¢asbl KoappuumeHTa nepenaym B
[AVanasoHe ero 3Ha4YeHU B AnanasoHe YacToT:
o1 100 Kl'y, go 1 Mr'y,
oT muHyc 40 oo 0 ab +0,2 ab / +2°
OT MunHyc 60 o muHyc 40 ab +0,3 nb / +3°
oT muHyc 80 Ao munHyc 60 ab +1,1 p6/%7°
cebiwe 1 Ml'y Ao BEPXHEN rpaHuLbl
ot 0 go nntoc 10 a6 +0,2 pb / £2°
oT muHyc 60 go 0 ab +0,1 nb / +1°
oT muHyc 80 Ao munHyc 60 ab +0,2 pb / +2°
oT muHyc 100 ao muHyc 80 ab +1,0 a6 / £6°
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HanmeHoBaHMe XapaKTePUCTUKMK 3Hauene
XapaKTepUCTUKMK
dddeKTMBHbIE NAapaMeTPbl B AMana3oHe YacToT:
o1 100 Kl'y, go 1 Mr'y,
HanpaBAeHHOCTb, Ab, He meHee: 46
coraacoBaHMe UCTOYHUKA, Ab, He meHee 40
cornacosaHme Harpysku, b, He meHee 46
TPEKUHr oTparkeHus, ab +0,05
TPEeKUHr nepegayn, ob +0,20
cebiwe 1 Ml go 10 My,
HanpaBAeHHOCTb, Ab, He meHee: 46
CcornacoBaHMe UCTOYHUKA, b, He meHee 40
cornacoBaHue Harpysku, ab, He meHee 46
TPEKUHT oTparkeHua, ab 10,05
TPpeKuHr nepenaymn, b +0,05
csbiwe 10 M A0 BEPXHEN FPaHMLbI
HanpasaeHHOCTb, Ab, He meHee: 42
coraacoBaHMe UCTOYHMKA, Ab, He meHee 38
cornacosaHme Harpysku, b, He meHee 42
TPEKUHr oTparkeHusA, ab +0,10
TPEeKUHr nepegaymn, ob +0,05
MpumeyvaHne — XapaKTepUCTUKWM, YKasaHHble B HacToAweln Tabauue, ABnAloTCA

CNPaBOYHbIMU U NPeAHa3HaYeHbl ANA YNPOLLEHUs pacyeTa NorpewwHocTn moayna u ¢asbl
KO3hOULMEHTOB Nepenayun 1 oTpaxKeHUa BO BPEMSA IKCNAyaTaluu.

Hu»Ke npeacTaBieHa NOrpPewHoCTb U3MepeHnin moayna u ¢asbl KoapPuuMeHToB nepesaumn
N OTpaXKeHusa B rpadpuyeckom suae.
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MorpelwHoOCTb U3MepeHnin moaynsa KoapduumeHTa oTparkeHua

0,05

80 10 Iy,
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MorpewHocTb M3mepeHnin dpasbl KoadPULMeEHTa OTParKeHUs
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MorpewHoCTb U3MepeHui
KoapduumeHTa cToaYelr BoNHbI No HanpsaxKeHuto (KCBH)

10
9 no 101y
X 8 | ==—cBbiwe 10Ty
5 7
<
n 6
G
2 5
3
g 4
c 3
2
1

1 12141618 2 22242628 3 32343638 4 424446 48 5
KCBH

Mpepensl Aonyckaemon norpewHoctu mamepeHuit KCBH BbiparkatoTca B NpoLeHTax u
onpegenatTca no opmyne:

6Keru = 2[ 2-A|Sii]-100 ] / [ 1-|Si| 2-A| Si] -( | Sii]+1 ) ]

B popmyne npuHATbI cneaytouime obo3HadeHua (cm. Tabanuy 2.10):
O6Keru — npeaensl gonyckaemomn norpewHocty nameperHnin KCBH B npoueHTax;

| Sii| — AencTBUTENbHBIN (MM U3MEpPEHHbIN) MoAyNb KO3bOMUMEHTA OTpParKEeHUs
nccnesyemoro yctpoiictea (ganee - MY) B iMHeMHOM macluTabe;

A|Sii| —npegen ponyckaemol abCONOTHOW MOrPewHOCTM M3MEPEHU Moayns
KoadpdnumeHTa oTparKeHUA B IMHEMHOM macliTabe;

| Sii| v A|Sii| aBnatoTcA 6e3pasmepHbIMMU.

Tabaunua 2.16 JononHuTtenbHaa popma npeacTaBaeHMA NOrpewHoOCcTn nsmepenmii KCBH

3Ha4yeHune
HanmeHoBaHMeE XapaKTepUCTUKMK
XapaKTepUCTMKMK

Mpepensl AonNyckaemon norpewHocTn namepeHuii KCBH B
AnanasoHe 3HayeHun KCBH ot 1 o 5 B Ananas3oHe YacToT:

o1 100 Kly, go 10 My, +1,0-Keru %

cebiwe 10 Ty, A0 BEPXHEN rpaHULbI +1,5-Keru %
MpumeyvaHne — XapaKTEePUCTUKW, YKasaHHble B HacToAwen Tabauue, ABNAIOTCA

CNPaBOYHbIMM U NPeaHa3HayYeHbl ANA YNPOLWEHMUA pacyeTa NorpeLwHocTn moayns n ¢asbl
KO3pPULMEHTOB Nepenaum 1 oTParKeHMA BO BPEMS IKCNIyaTaumu.
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MorpewHOCTb U3MepeHnii moaynsa koadpduumeHTa nepesaum
COrnacoBaHHbIX YCTPOICTB aHanusatopos C1205, C1207, C1209, C1409, C2209, C2409,

C4209, C4409
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MorpewHocTb M3mepeHuit ¢asbl KoadPuumneHTa nepeaadn
COrnacoBaHHbIX YCTPOICTB aHanusaTtopos C1205, C1207, C1209, C1409, C2209, C2409,
C4209, C4409

ot 100 Kly, go 1 MTly,

= = =« AMNPOKCUMALMA

MNorpewHocTb ¢pasbl K, °
o = N w B (6] [e)} ~ o]

15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70
KoapouumeHT nepesaum, ob

cebiwe 1 Mly oo 8 My,

o == e aMNPOKCMMaALUA

MorpewHocTb dasbl KM, °
o = N w B (O] (o)) ~N [ole]

10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110
KoaddpuumeHT nepenaum, ab

cebiwe 8 I A0 BEpXHEN rPaHULbI

o= o= e o AMNPOKCMMALIUA -enenen e e e d

MorpewHocTb ¢asbl K, °
o = N w H (6] o)) ~ o
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KoadouumeHT nepegaum, ab
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MorpelwHocTb N3MepeHnin moayna KoapduumeHTa nepeaadm
COrnacoBaHHbIX YCTPOMCTB aHanusaTtopos C1214, C1220, C1420, C2220,

C2420, C4220, C4420
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= = = < 3MNPOKCUMaLINA
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KoapoduumeHT nepeaaumn, ab
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MorpewHoCcTb U3IMepPEHUI Moayns KoadduumMeHTa nepesayn

COrNacoBaHHbIX YCTPOMCTB B 3aBUCMMOCTUN OT NOOCHI NPOMNYCKaHUSA
dUNbTPa NPOMEKYTOUYHOM YaCTOTbl U YPOBHS BbIXOAHOM MOLHOCTM
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2.3.2 CnpaBO4YHble TEXHNYECKME XapPaKTEPUCTUKU

Tabnnuya 2.17 CnpaBoYHble TEXHUYECKME XapPaKTEPUCTUKN

3Ha4yeHmne
HavmeHoBaHMe XxapaKTepmUCcTUKm
XapaKTepUCTMKM
YacroTa
HecTtabuabHoCTb YacToThl B paboyem gnanasoHe TemnepaTyp +2x10%
MWHUMaNbHbIN LWar YCTAaHOBKKM YacToThl, 'L 1
MwuHMManbHOE Bpema U3MepeHmMa Ha 04HOMN YacToTe, MKC
C1205, C1207, C1209, C1409, C2209, C2409, C4209, C4409 10
C1214, C1220, C1420, C2220, C2420, C4220, C4420 12
Bpema nepekntovyeHUa nopta UCTOYHMKA Ha NOPT NPUEMHUKA, MC, 10
He 6bonee
Bpems wu3smepeHun npu KosamdectBe Touek 1601 B paboyem
AManasoHe 4acToT, Noaoce NPONYCKaHUA GUNbTPA NPOMEKYTOUHOM
yacTtoTbl 1 MI'y, 1 BbINOAHEHHOW ABYXNOPTOBOM KaIMBPOBKMK, MC
C1205, C1207, C1209, C1409, C2209, C2409, C4209, C4409 33,3
C1214, C1220, C1420, C2220, C2420, C4220, C4420 40,8
Konunuectso Touek namepeHms 3a CKaHMPOBaHME ot 2 oo 500 001
BbixogHaa MOLWHOCTb
MWHUMaNbHbIN AT U3SMEHEHUA BbIXOAHON MOLWLHOCTH, AB 0,05
CnekTp BbIXOAHOrO CMrHanNa
OTHOCUTENBHbIA YPOBEHb FAPMOHUYECKUX COCTABAAOLWMX CNEKTpa
1) MUHYC 25
BbIXOZAHOMO CUrHana B AnanasoHe 4YacTtoT, AbH, He 6onee
0 o
THOCUTENbHbLIN  YPOBEHb  HErapMOHMYECKUX  COCTABAAOLLUX MUHYC 30

CneKTpa BbIXOAHOro curHana , AbH, He 6onee V)

MpumevaHune:

1) YpoBEeHb TrapMOHMYECKMX W HErapMOHWYECKMX COCTaBAAKOWMX ONpeaennetca B
AuanasoHe vactoT oT 1 Ml'y, 40 BepxHen rpaHuubl U Npu BbixogHOW mowHocti 0 agbm ans
C1205, C1207, C1209, C1409, C2209, C2409, C4209, C4409 v muHyc 5 pbm pgna C1214,
C1220, C1420, C2220, C2420, C4220, C4420.
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HanmeHoOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTePUCTUKM
Monoca nameputenbHoro punbTpa
Monoca nponyckaHus  ¢uAbTPa  NPOMEXKYTOYHOM  YacTOTbl
(c koapdpuumentom 1/1,5/2/3/5/7), 'y
C1220, C2220 ot1p01-10°
C1205, C1207, C1209, C1214, C1409, C1420, C2209, C2409, or 1 70 2-10°
C2420, C4209, C4409, C4220, C4420
OnHamunyeckmin gnanasoH
JnHamuyecknn AmanasoH nNpu nonoce nNponyckaHua ¢uabTpa
npomeXKyTouyHo yactotbl 1 'y, aAb, He meHee
C1205
o1 100 Kl'y, go 1 Mr'y, 110
cebiwe 1 Ml'y Ao BEpXHEN rpaHuLbl 153
C1207, C1209, C1409, C2209, C2409, C4209, C4409
ot 100 Kl'y, go 1 Mr'y, 115
cebiwe 1 MMy go 81w, 158
cBbiwe 8 [Tu, A0 BEPXHEN rpaHuLbl 148
C1214, C1220, C1420, C4220, C4420
oT1 100 Kl'y, go 1 Mr'y, 120
cBbiwe 1 Ml'u, 40 BeEpXHEN rpaHuLbl 143
C2220, C2420
o1 100 Kl'y, go 1 Mr'y, 120
cBbiwe 1 Ml'y A0 BEpXHEN rpaHuLbl 140

KoadodumumneHT nepegaum n otpaxkeHus

OTKNoHeHWe pe3ynbtata uamepenuit 0 g6 moayns KoadpouumeHTa
nepefayn M OTPaXKeHWs NpU  M3MEHEHUM TemnepaTypbl 0,02
OKpy»Katollel cpeapl, A6/°C, He bonee
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3HayeHue
HanmeHoBaHMe XapaKTePUCTUKMU
XapaKTepuUCTMKM
MNpenenbHble BXOAHbIE CUTHANDI
MaKcMMmanbHO A0NYyCTUMbIA  YPOBEHb BXOAHOM MOLLHOCTU Ha toc 26
M3mMepuUTenbHOM NOpPTy, Abm
MaKcMManbHO A0NYCTUMOE BXOAHOE HanpAXKeHWe MNOCTOAHHOro 35

TOKa Ha U3meputenbHOM nopTy, B

Mpunbopbl C NnepemblYKamm A1A NPAMOro A0CTyNa K NPUeMHUKaM

MaKcrMmanbHbIM paboumnii ypoBeHb BXOAHOM MOLLHOCTM, AbMm:

C2209, C2409

«REF IN» MUHYC 3
«SOURCE IN» natoc 15
«MEAS IN» MUHYC 3

C2220, C2420

«REF IN» MUHYC 5
«SOURCE IN» natoc 10
«MEAS IN» MWHYC 5

MaKcrmManbHO A0NYCTUMBbIA YPOBEHb BXOAHOW MOLLHOCTH, AbMm:

«REF IN», «<REF OUT» natoc 13
«SOURCE IN», «SOURCE OUT» natoc 26
«MEAS IN», « MEAS OUT» natoc 13

MaKcumanbHO A0oNycTMMOE BXOAHOE HanpsAXeHue MNOCTOAHHOro
TOKa, B:

«REF IN», «<REF OUT» 0
«SOURCE IN», «<SOURCE OUT» 35
«MEAS IN», «MEAS OUT» 0
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3HayeHune
HanmeHoBaHWe XxapaKTepuCTUKK
XapaKTepUCTUKM
[lnana3oH yCTaHOBKM YPOBHSA BbIXOAHOMW MOLLHOCTM
«SOURCE OUT», abm:
€2209, C2409 OT MuHyc 60
no natoc 15
€2220, C2420 OT MuHyc 60
ao natoc 10

Mpubopbl C nepemMblYKamm ANA NOAKIOYEHUA PacLIMPUTENEN MO YacToTe

MaKcrmanbHbIn paboumnii ypoBeHb BXOAHOW MOLLHOCTH, ABM:

C4209, C4409

«A IN», «B IN», «T IN» 0
«LO IN» natoc 3
«R IN» 0

C4220, C4420

«A IN», «B IN», «T IN» 0
«LO IN» natoc 10
«R IN» 0

MaKcrMmManbHO A0NYCTUMBbIA YPOBEHb BXOAHOW MOLLHOCTH, AbMm:

C4209, C4409

«A IN», «A OUT», «B IN», «B OUT», «T IN», «T OUT» natoc 13
«LO IN», «LO OUT» natoc 10
«R IN», «<R OUT» natoc 13

C4220, C4420

«A IN», «A OUT», «B IN», «B OUT», «T IN», «T OUT» natoc 13
«LO IN», «LO OUT» natoc 13
«R IN», «R OUT» natoc 13

37



2 OnucaHue 1 NpuHUMN paboTbl

HanmeHoBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTepUCTUKK
MakcMmanbHO AOMNYCTUMOE BXOAHOE HanpAXeHwe MNOCTOAHHOro
TOKa, B:
C4209, C4409
«A IN», «A OUT», «B IN», «B OUT», «T IN», «T OUT» 0
«LO IN», «LO OUT» 10
«R IN», «R OUT» 0
C4220, C4420
«A IN», «A OUT», «B IN», «B OUT», «T IN», «T OUT» 0
«LO IN», «<LO OUT» 0
«R IN», «R OUT» 0
[nana3oH ycTaHOBKMW YPOBHA BbIXOAHON MOLLHOCTU reTepoAUHHOrO
curHana «LO OUT», abm:
C4209, C4409
0T 20 Ml 40 9 My ‘;Tom'gccg
C4220, C4420
0T 3,9 My g0 20 My ‘:0"’:;'2'; g
[vnanasoH YCTaHOBKM YPOBHA BbIXOAHOWM MOLLHOCTH
ncnbiTatenbHOro curHana «RF OUT», abm:
C4209, C4409
0T 100 Kl 20 9,6 MMy ZTO’V[:TB'CC fg
C4220, C4420
oT 100 Kl'y, go 20 Iy, Z,Toﬁfgcc f 8
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HanmeHoBaHWe XxapaKTepuCTMKK 3Hauene
XapaKTepUCTUKM
OnopHbIN reHepaTop
Bxog, BHelWwHero onopHoro reHepatopa «10 MHz Ref In»:
4yacToTa ONoOpHOro reHepaTopa, Mly, 10
YpPOBEHb MOLWHOCTM BXOAHOrO CUrHana, abm otr0po4d
BXOZHOe conpoTusneHue, Q 50
TMN coeauHnTenA BNC, poseTka
Bbixos, onopHoro reHepaTtopa «10 MHz Ref Out»:
4YacToTa OMOPHOro reHepaTtopa, My 10
YPOBEHb MOLLHOCTU BbIXOAHOIO CUrHana Ha Harpyske 50 Q, obm orlpo5
TN coeauHnTensA BNC, poseTka
Tpurrep
Bxopa Tpurrepa ana sHewHero 3anycka «Ext Trig In»:
amnanTyaa BxogHoro curHana (TT/1-coBmecTumbliii), B 010405
HanpAXXeHWe BbICOKOro ypoBHA, B ot2,7805
HanpAXeHne HU3KOro ypoBHsA, B otr0800,5
MWHMMaANbHAA AANTENBHOCTb, MKC 2
BXO4HOE CONpoTUBMEHME, KQ), He MeHee 10
TN coeauHunTenA BNC, po3seTka
Bbixoa Tpurrepa «Ext Trig Out»:
HanpAXeHWe BbICOKOro ypoBHA, B 3,5
HanNpAXeHWe HU3KOro ypoBHA, B 0
MaKCUMaNbHbIM BbIXOAHOM TOK, MA 20
TN coeauHunTenA BNC, poseTka
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3HayeHue
XapaKTepuUCTMKM

HavmeHoBaHMe XapaKTepUCTUKK

BonbTmeTp NOCTOAHHOIO TOKA

Bxoabl «<AUX In1» n «AUX In2»

oT MmuHyc 1 go natoc 1

AManasoH n3MepeHni HanpAXKeHUs NOCTOAHHOIO
oT muHyc 10 go
TOKa, B
natoc 10
npegenbl  AOMYCKaeMoW  OTHOCUTE/NIbHOM NnorpeLHocTu +1
N3MepPeHUN HaNPAKEHNA NOCTOAHHOIO TOKa, % -
BXO4HOE CONpoTMBAEHNE, KQ, He MmeHee 10
KO/INYECTBO KaHanoB 2
TMN coeauHunTenA BNC, poseTka
TpeboBaHMA K KOMNblOTEPY
OnepaumoHHas cuctema Windows 7 u Bblwe

2.3.3 ®yHKUMOHANbHbIE BO3MOXHOCTH

®YHKLMOHaNbHbIE BO3MOXKHOCTU NPMBOPOB pasaeneHbl Ha caeaytowme rpynmnbl:

Obwue ceegeHUn

YnpasaeHne NCTOYHUKOM CUrHaAa

BO3MOXXHOCTU MHAMKALMMU

Kannbposka

KannbpoBKa MOLLHOCTM M NPUEMHUKOB

DYHKUUN MapKepoB

AHanun3 agaHHbIX

MN3mepeHne YyCTPONCTB C NEPEHOCOM YacTOThI

Apyrve BO3MOXKHOCTU

YpaneHHoe ynpasaeHue
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O6wue cBegeHUn

2 OnucaHue v NpuHUMN paboTbl

N3mepsemble napameTpsl

S11, 521,512, S22
ONA ABYXNOPTOBbLIX NPUB0POB

S11, 512, 513, S14
S21, 522, 523, S24
S31, S32, S33, S34

S41, 542, 543, S44
ONA YeTbIPexnopToBbIX Npubopos

AbcontoTHasn MOLWHOCTb CUTHANA Ha BXOo4e ONnOPHOro u
M3IMEePUTENBbHOIO I'IpVIéMHMKa KaX40ro nopta.

Ymncno KaHanos

OT 1 po 16 nornyeckux KaHanos. JIOrMYeckuin KaHan
npeacTtaBfeH B Buae OTAE/AbHOrO OKHa Ha 3KpaHe.
Jornyeckui KaHan onpepenser napametpbl
CTUMYJINPYIOLLLEFO CMIHAMA: YacCTOTHbIA AMANasoH, YNCNO
TOYEK M3MEpPEHNA, MOLLIHOCTb CUTHANa U Apyrue.

Yucno rpadpumkos

OT 1 po 16 rpadMKOB AaHHbIX B KaXKAOM JIOTMYECKOM
KaHane. Mpadpukm npeacTaBnawoT pas/inyHble
XapaKTEPUCTUKN UCCNeAYyeEMOro YCTPOWCTBA, BKAOYas
S-napameTpbl, rpaduKM OTKAUKA BO BpEMEHHOM obiacTy,
rpaduKM 3aBUCUMOCTM OT BXOAHOMN MOLLHOCTU U ApYrue.

MamaATtb rpadmKos

Kaxabit n3 16 rpaduKoB AaHHbIX B IOTMYECKOM KaHane
MOKET BbITb 3aNOMHEH A5 NOCNeAYOLWEro CpaBHeHUs C
TEKYLLMMM AAHHbIMMU.

®opmartbl rpadmkos

AMnantypa B norapudmmyeckom macwrtabe, amnamtyaa
B J/IMHEMHOM MacwTabe, ¢asa, ¢das3a pacwmpeHHas,
rpynnoBoe Bpemsa 3ana3ablBaHuA, KOIGOUUMEHT cToaveln
BOJIHbI MO HANPAXKEHWUIO, peasibHaA YacTb, MHMMAA YacTb,
anarpamma Bonbnepta-CmuTa, nonAapHaa guarpamma.

ynpaBneHMe UCTOYHUKOM CUTHANA

Tunbl CKaHMPOBaHUA

CKaHMpOBaHME YacToTbl C GPUKCUPOBAHHON MOLLHOCTbIO:
NNHelHoe, norapuemmyeckoe, cermeHTHoe.
CKaHMpOBaHME MOLLHOCTM C GUKCMPOBAHHOM YaCTOTOM:
NnHenHoe.

CermeHTHOE
CKaHMpOBaHMe

PasHoBMAHOCTb CKaHMPOBaHMA 4YacToTbI c
BO3MOXHOCTbIO 33a[aHMA HECKO/bKMX CermeHToB. B
Ka*kAOM CermeHTe 3a4atoTCA rpaHnYHble YacToTbl, YMCAO0
TOYEK, MOLLHOCTb UCTOUYHUKA, nosoca MY,
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YnpaBneHne MOoLWHOCTbIO

B pexume CKaHMPOBaAHWA 4acToTbl C GUKCUPOBAHHOM
MOLLHOCTbIO MMEETCA BO3MOMKHOCTb 334aTb HaKJ/OH
YPOBHSi MOLLHOCTU AN KOMMNEHcauun ocnabneHua BO
BHELIHUX Kabenax Ha BbICOKMUX YaCcTOTax.

3anycKk pa3BepTKM

Bo3MoKHOCTb BbIOOpa BMAA 3amnycKa pa3BepTKM: NOBTOP,
OAHOKpPATHO, cTOM. BO3MOXHOCTb BblbOpPa WMCTOYHMKA
3anycka: BHYTPEHHUN, PYy4HOM, BHELLHUN,
NPOrpPamMHbIi.

BO3MOHOCTU MHAUKALUMN

Buabl rpadpukos

Boibop  mMHOMumMpyembix  rpaduKoB:  U3MepAemble
AaHHble, NaMATb [AaHHblX, /AMbo oAHOBpPeMeHHas
WMHOMKAUMA SAaHHbBIX U MAMATK.

MaTtemaTunKa

Bo3amoxkHoCTb MmoguduKaumm rpaduka AaHHbIX NyTem
OCYLLECTB/IEHMA MaTeMaTUYECKOW onepauun Mexay
rpadMKoOmM AaHHbIX M namaAtblo.  MaTemaTtudyeckue
onepayum BK/1HOYAIOT: CNIOXKEeHMe, BblYMTAHMUE,
YMHOX€EHWE, AeNleHMe KOMMNNEKCHbIX Yncen.

ABTOMacwTabnpoBaHue

ABTOMaTUYECKMI BbIOOP UEHbl AeneHMA U OMOPHOro
YPOBHA, C Tem, 4Tobbl rpadmK M3mepAaemor BeNNYUHbI
3aHMManN No BO3MOXKHOCTM 60/bLLIYIO YAaCTb IKPaAHa.

dneKTpuyeckas
3a4eprKa

CmeuleHMe MNAOCKOCTM KaAMBPOBKM ANA KOMMEHCcaLmUu
3a4€eprKKM B M3MepuUTesibHOM ycTaHoBKe. KomneHcauumn
3/IEKTPUYECKON 3a[eprKKM B CamMOM Uccaeayemom
YCTPOMCTBE MNpPU WM3MEPEHUU OTKAOHeHUs ¢asbl OT
JNIMHEMHOTO 3aKOHa.

CmelleHune dpasbl

Mo3BonseT BBECTM CMelLeHMe rpaduKa dasbl B rpagycax.

Kanubposka

Kannbposka

KannbpoBKka nMameputenbHOM YCTAaHOBKM, BK/IKOYAtOLLEN
npubop, Kabenn n agantepbl, NO3BONAET 3HAYUTENBHO
CHM3UTb OWKBKM u3mepeHunsa. Kanmbposka nossonset
CKOPPEKTMPOBATL cnepytowme cUCTEMATHYECKNE
ownbKM n3mepeHus, KoTopble BbI3BaHbI He
NOEeaNbHOCTbIO U3MEPUTENIbHON CUCTEMbI: aMNANTYAHAA
Z dazoBan HepaBHOMEPHOCTb, KOHe4YHas
HanpaB/IeHHOCTb, HECOrNAaCOBAaHHOCTb NOPTA MCTOYHMKA
N NPUEMHMKA, KOHEYHAA pa3BA3Ka NOPTOB.
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Buagbl KaanbposoK

Mpnbopsl noaAep»KnBatoT
KanmbpoBOK, oT/IMyatoLLmecs no
BbIMNOJIHEHUA U NO NOTPELHOCTU N3MEPEHNNA:

pas3nnyHble BUAbI
CNOXKHOCTU

* HOPMA/IM3aUMA OTPAXKEHUA U Nepesauu;
® NNONHaA OAHOMNOPTOBAA KaNMBPOBKa;

® OZlHOHaNpaB/AEeHHan ABYXNOPTOBaA
KannbpoBKa;

* nonHaaA 2/3/4-noptoBan KanMbpPOBKa;

¢ 2/3/4-noptoBana TRL KannbposKa.

Hopmanusauma
OTpaXKeHuA 1 nepegaun

Hanbonee npoctoit Bua Kannbposku. Obnagaet HU3KOM
TOYHOCTbIO.

MNonHasa ogHonopToBan
KanmbposKa

Bua  KanubpoBKW,  KOTOpbIA  MCMONb3yeTca  npu
M3MEPEHUN OTPAXKEHMA OLHOMOPTOBbLIX YCTPOWCTB.
O6napaeT BbICOKOM TOYHOCTbHO.

OaHoHanpaBneHHas
AByxnopToBasn
KannbpoBKa

Bug  KanubpoBKM,  KOTOPbIA  MCNOAb3yeTca  npwu
M3MEPEHUN OTPaKEHMA U nNepedays B OAHOM
HanpaBAEHMU, HaNPUMeEpP NPU U3MEPEHUU TONbKO Si1 U
S;1. ObnagaeT BbLICOKOW TOYHOCTbIO MPU U3MEPEHUU
OTPaXKEHUA W CpPefHelr TOYHOCTbIO MPU U3MEpPEHUU
nepegauu.

MonHas 2/3/4-nopToBan
KanmbposKa

Bua  KanmbpoBKW,  KOTOpbIA  MCMOAb3yeTcA  npu
n3mepeHmnn NoaHOWM MaTpuubl S-napameTpos
2/3/4-nopToBoOro yctpoicTea. MeToa, TaK e Ha3blBaloT
SOLT: Short, Open, Load, Thru. O6nagaeTt BbICOKOM
TOYHOCTbIO.

2/3/4-nopToBana TRL
KanmbposKa

Bua  KanubpoBKWM,  KOTOpbIA  MCMONb3yeTca  npu
n3mepeHmnn NoaHOWM MaTpuLbl S-napameTpoB
2/3/4-nopToBOro ycrtporicTea. NoaaepKuBatoTca TaKxkKe
LRL u LRM moaudpuKaumm [AaHHOW KaInbpoBKM.
Obnapaer 6onee BbICOKOM TOYHOCTbIO, YeM MNOAHaA
2/3/4-nopToBas KannbpoBsKa.

MexaHunyeckue
KOMMAEKTbI
KaMbpoBOYHbIX Mep

Monb3oBaTenb  MOXeT  BblbupaTb M3 3apaHee
npeaonpeneneHHbIX KOMNAEKTOB KanMBPOBOYHbIX Mep
Pa3INYHbIX npoussoguTenem nnu co3aaBaTb
onpeaeneHns cobCcTBEHHbIX KaIMBPOBOYHBIX Mep.
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ABTOMaTUYECKUe

KannmbpoBOYHbIE MOAYNU

ABTOMATU4YECKME KanmMbpoBOYHbIe Mmoaynu
npoussoactea M/IAHAP pgenatoT npouecc KaanbpoBKu
bbicTpee U npolue, Yem TPaAULMOHHbIE MeXaHUYecKkue
KOMMNAEKTbl KaIMBPOBOYHbBIX Mep.

KannbposBouHaa mepa
TUNA CKONb3ALLAA
Harpyska (Harpyska c
NOABUXHbIM
nornotuTenem)

Mcnonb3oBaHMe  paHHOro TMNa Mep  No3BoAseT
3HAUYUTE/IbHO MOBbICUTb TOYHOCTb KaNMOPOBKM Ha
BbICOKMX YacToTax MO CPaBHEHWUIO C PUKCUMPOBAHHOM
HarpysKom.

KannbposoyHaa mepa
TUNA KHEeU3BEeCTHaAY»
nepemblyKa

Ncnonb3osaHue NPOW3BONbHOrO B3aMMHOTo
YeTbIPeXnoNOCHMKA BMECTO HYNeBOW Mepembldku B
nonHo  2/3/4-noptoBait  KanubpoBKe  Mo3BosAeT
KanubpoBaTb TECTOBYID YCTAaHOBKY A1 M3MepeHua
YCTPOWCTB C He NpUCcoeaUHAEMbIMU pasbeMaMu.

Onpepgenerue
KannbpoBOYHbIX Mep

Moaaep:KnBalTCA ONpeaeneHns KaiMbpoBOYHbIX Mep
KaK C MOMOLLbIO NPUHATOM B OTPACAN MONMHOMMUANLHOM
MOAEeNN, TaK U Ha OCHOBE AaHHbIX (S-napameTpos).

NHTepnonayma npu
KOppeKuumn ownbokK

Mpn n3meHeHUN NONb30BaTENEM YCTAHOBOK MCTOYHMKA
CUTHaNa NO OTHOLIEHWID K KanuMbpoBKe, TaKMUX Kak
rPaHWYHblE 4acTOTbl MM YMUCNO TOYEK, NPOU3BOAUTCA
nepecyer KaNMbpPOBOYHbIX KoadpdnuneHToB o
MCNONb30BaHMEM UHTEPNONALMM UM SKCTPANOAALMM.

KannbpoBKa MOLLHOCTU M NPUEMHUKOB

Kannbposka moLLHOCTH

Cnykut gna 6onee TOYHOro noAAep)KaHUA 3a4aHHOro
YPOBHA MOLLHOCTM Ha BXOAE UCCAeAYEMOrO YCTPOMCTBA.
Tpebyet npUMMeHeHna BHELLHero nsmeputensa
MOLLHOCTH, noaKnt4Yaemoro K usB nopry
HenocpeacTBeHHo, NMbo yepes nepexon USB/GPIB.

KannbpoBKa NpMemMHUKOB

KannubpyeT ycuneHne MNPUEMHUKOB NpU WU3MEPEHUU
abCcoNOTHOM MOLLLHOCTU CUTHana.

®dYHKUUUN MmapKepoB

Mapkepbl AaHHbIX

[o 16 mapKkepoB Ha Kaxgom rpaduke. Mapkep Cayxut
ONA MHAMKAUMM 3HAYEHUM CTMMYy/Na U U3MEpPAEeMOoro
3HAYeHWUA B 3a4aHHOM TOUKe rpadumKa.

OnopHbIN MapKep

BkAtoyaeT Ha BCeX MapKepax pPexum UHAMKaLMU
OTHOCUTE/NbHbIX AAHHbIX, MO OTHOLUEHUIO K OMOPHOMY
MapKepy.

MapKepHbIi NOUCK

OcywecTBnsieT MOWUCK Ha rpaduke: MaKCMMyMma,
MWHUMYMa, NM1Ka, LLeNEBOro 3HaYeHus.
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[ononHuTtenbHble OrpaHuyeHne aumana3oHa noucka. [epekntoyeHue

BO3MOHOCTHU MeXAy peXuMMmaMu OOHOKPATHOro MNoucka, Aaunbo

MapKepHOro NomcKa CnexeHwus.

YcTaHOBKa NapameTpos C YcTaHOBKa Ha4yasibHOM, KOHEYHOW WAU LEHTPaNbHOM

MOMOLLbIO MAapKepOoB 4acToTbl AMAMNa30Ha C NOMOLLbIO MAPKepoB. YCTaHOBKa
ONMOPHOro YpPOBHA TrpadmMKa C MOMOLWDbIO 3HAYeHMA
MapKepa.

BbluMcneHna ¢ noMmoLLbo OcyuwiectBnsfieT  BblUMUC/IEHME  YeTbipex  PasNYHbIX

MapKepoB bYHKUMM: CTAaTUCTUKA, nonoca NponycKaHus,

HepaBHOMEPHOCTb, MapameTpbl GpUAbTPA.

CTaTucTuKa dyHKUMA nokasblBaeT cpeaHee 3HauyeHue,
CcpeaHeKBaapaTUYECKOE OTK/IOHEHME W Pa3HOCTb MUK-
nMMK  agna  rpaduka B 4YacTOTHOM  AManasoHe,
OrpaHUYEHHOM ABYMA MapKepamMm.

Monoca nponyckaHua ®DyHKLUMA OCYLECTBAAET NOMCK NMOAOCHI MPOMYCKaHUA No
3alaHHOMY YPOBHIO OTHOCMTENbHO MapKepa WAn
OTHOCUTENbHO abCONMOTHOrO MaKcMmyma. [loKasbiBaeT
ONA  NONOCbl  MPOMYCKAaHWA ee 3HayeHue, LEHTp,
BEPXHIOI M HUXKHIOO rpaHuLy, A0OPOTHOCTb, NOTEPW.

HepaBHOMeEpPHOCTbL DyHKUMA noKasbliBaeT ycuneHue, HaK/OH
XapaKTEPUCTUKN, HEPaBHOMEPHOCTb B  YaCTOTHOM
AManasoHe, OrpaHNYeHHOM ABYMS MapKepamMu.

MapameTpbl GMnbTPa dyHKUMA  NOKasblBaeT  XapaKTEPUCTUKM  MOAOCHI
NPOMYCKaHUA W MNONOCLI 3arpaxkaeHuna GuabTpa: notepwu,
OTK/IOHEHME NUK-MMUK B NOJIOCE MPONYCKAHUA U 3HaYeHMe
3arpaxkaeHua. [onoca  nponyckaHusa M nosoca
3arpa)kAeHuMa 3afalTcd  C  MOMOLWbI  ABYyX nap

MapKepos.
AHanuns aaHHbIX

MpeobpasosaHue ®PyHKUMA NpeobpasoBaHUA [AHHbIX, U3MEPEHHbIX NpPU
nmMmnegaHca nopTta 3HaYeHUM CcobBCTBEHHOrO BOJIHOBOrO COMPOTMBAEHMUA

nopta 50 Q, B AaHHble KoTopble 6bln 6bl NOAYYeEHbI NpU
NPOW3BOJIbHOM 3HAYE€HUM BOJIHOBOTO COMPOTUBAEHUA
nopra.
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UckntoyeHue uenmn

®PyHKUMA, NO3BONAIOWLAA MATEeMATUYECKU WCKIUYUTD
BAMAHME LENu, BKAOYEHHOMW MeXAy NNOCKOCTbIO
KanMbpoOBKM MOPTOB M MUCCNedyeMbIM YCTPOWCTBOM.
LUenb  ponkHa O6biTb  onpeaeneHa  maTpuuen
S-napameTpoB, Kak ¢aiin popmata Touchstone.

BcTpauBaHue uenu

®PyHKUMA, NO3BONAKOWAA MATEMATUYECKM MONYYUTb
XapPaKTEPUCTUKM  HOBOFO  YCTPOMCTBA, MOJly4EHHOro
BCTpPaMBaHMEM LEeNnu MeXay NAOCKOCTbIO KanubposKu
nopToB M UccneayemMbiM ycTporcTBom. Llenb AonkHa
6bITb OnNpegeneHa matpuuen S-napameTpos, Kak dann
¢dopmarta Touchstone.

MNpeobpasoBaHue
napameTpoB YCTPOICTBa

Bo3mOoKHO npeobpasoBaHue n3mepAembIx
S-napameTpoB B cnegyrowme XapaKTEPUCTUKN
YCTPOMCTBA: BXOAHOE CONPOTUBAEHUE N MPOBOAMMOCTb,
NpoxogHoe COnpoTMBAEHME M NPOBOAUMOCTb, UHBEPCUA
S-napameTpos.

BpemeHHasa obnactb

®PyHKuMA npeobpa3oBaHMA  AaHHbIX W3 YACTOTHOM
06/1aCTN B OTKAUK YCTPOMCTBA BO BpeMeHHOM 061acTh Ha
pa3nuyHble BWAbI CUTHanoB. Bupg Mmoaenmpyembix
BXOAHbIX CWUIHANOB: PaAVOUMNYNbLC, BUAEOMMMYALC,
Buaeonepenas. [uanasoH  BpemMeHHoi  obnactu
3a4aeTca Nonb3oBaTesieM MPOM3BONIBHO OT HyAns Ao
MaKCMMyMa, KOTOpbIA onpeaenAeTca YCTaHOB/MEHHbIM
Warom no 4yacrtote. Mcnonb3ytoTca pasnnyHble Gopmbl
OKOH  ANA  [OCTUMKEHUA  KOMMPOMWUCCA  MeXay
pa3speluatowen cnocobHOCTbO M YPOBHEM NapPa3UTHbIX
HGOKOBbIX 1€NECTKOB.
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BpemeHHasa cenekumn

®PyHKUMA MaTeMaTU4YeCKOro yCTpaHeHuA
HeKenaTesNbHbIX OTK/IIMKOB BO BpemMeHHor obnacty,
NO3BO/MIAET  MOAYYUTb  YACTOTHYK  XapaKTEPUCTUKY
ycTponctea 6e3 BAMAHMA YCTPOMCTB MOAKAHOYEHUSA.
®dyHKUMA ncnonb3yeT npeobpa3oBaHME BO BPEMEHHYIO
obnacTb, Bblpe3aeT  334aHHYH0 nonb3oBaTenem
BpeMeHHyt0o  o0b6nactb, M Ucnonb3yeT  obpaTHoe
npeobpa3oBaHMe AaA BO3BpATa B YACTOTHYO 061acThb.
Bo3amokeH Bbl6Op BUAA GUAbTPA BPEMEHHOW CENEKLMU:
NMONIOCOBOM  WAW  PEXEKTOPHbIN. [na  [AOCTUNKEHUA
KOMNPOMMCCA MeXKAY pa3peluarolen cnocobHocTbio u
YpOBHEM NapasuTHbIX H60OKOBbIX NenecTKoB
npeaycMoTpeHbl pasinyHble GopMbl GUAbTPA: LWMPOKaAA,
HOPMa, MUHUMYM.

banaHcHble nsmepeHua

dyHKUMA BanaHcHbIX u3mepeHuit, ana C1409, C1420,
npeobpasyetr HebanaHcHble S-napameTpbl B UX
6anaHcHble aHanoru, nyTém obbeanHeEHUA
NPOM3BO/IbHON MNapbl NOPTOB B JIOrMYECKMN HanaHCHbIN
nopt. [MoadepxuBawTCca  YeTbipe  KOHobUrypaumm
n3mMepaemMblX YCTPOMCTB C Pa3NNYHbIMKU KOMBUHAUMAMMK
6anaHCHbIX U HebanaHCHbIX NOPTOB

M3mepeHue yCTPOMCTB C NepPeHOCOM YacTOTbl

CKansapHbI meTon,
N3MepeHmna YCTPOICTB C
NepeHoCOM YacToTbl

CKansapHbIA MeToa, NO3BONAET M3MEepPATb CKANAPHbIN
KoadpdMUMEeHT nepegaum  cmecutenem wu - [pyrux
YCTPOMCTB, Y KOTOPbIX BXOAHAaA YacToTa He paBHa
BbIXog4HOW. MeToa He TpebyeT NPUMEHEHUA BHEeLHUX
cmecutenen n apyrnx yctponcts. CKanspHbIA meTon,
MCNONb3yeT PEXMM CMELLEeHUA 4acToTbl NMOPTOB, Korga
YyacToTa nopTa MPUEMHMKA CMelleHa OTHOCUTENbHO
nopTa UCTOYHMKA.

BeKTopHbIN meToz,
N3MepeHNA YCTPOMICTB C
NnepeHOCoM YacToTbl

BeKTOpHbIN MeToa, NO3BONAET U3IMEPATb MOAYb U a3y
KoapopumumeHTa nepegaym cmecutenen. OH Tpebyer
NPUMEHEHNs  BHELWHEero cmecuTenda, W  eguHoro
retepogmMHa  ANA  BHEWHero W Uccaeayemoro
cmecuTenen.

CKanspHasa KaanbposkKa
cmecuTenem

Hanbonee TouHbIi meTOa, KannbpoBKK, MCNOb3yeMbli
NpU W3MEPEeHUU CMecuUTeNer B pexume CMeLeHUA
YyacTtoTbl. Mcnonb3yet KanubposouHble mepbl XX, K3,
Harpysky. TpebyeT npMmeHeHUA BHELWHEero nimepuTens
MOLLHOCTMH, NoOAKJ04aemMoro K USB nopTy
HenocpeacTBeHHo, Anbo yepes nepexon USB/GPIB.

BeKkTopHaA KannbpoBKa
cmecutenen

MeTon KanubpoBKM, MCMNOb3yeMblA MPU BEKTOPHOM
namepeHmn cmecutenen. Mcnonbsyetr KannMbpoBOYHbIE
mepbl XX, K3, Harpysky.
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ABTOMaTHUecKan B pexnme CMeLLeHMnA 4acToThbl no3Bonsiet
NOACTPOMKA YacTOTbl ABTOMATMYeCKM NOACTPaMBaTb YaCTOTY, KOMMEHCMpyA
cmelleHusn NOrpeLwwHoCcTb YCTAaHOBKU BHYTPEHHEro retepoaMHa B

nccnegyemom cmecutene.

Apyrvue BO3MOXXHOCTU

Ypo06HbIM rpaduyeckmin MpWBbIYHbLIN nHTepdeic, OCHOBaHHbIM Ha
nHTepoelic onepaunoHHol cucteme Windows no3BosfaeT yCKOpUTb
0CBOEHMe Npnbopa Nosnb3oBaTeIEM.

PacneyaTka u coxpaHeHue Bo3MorKHa pacneyaTtKa rpadMKoB M AaHHbIX HA NPUHTepe

rpadmkos c npeaBapuTebHbIM NPOCMOTPOM. Ons
npeaBapuTeNlbHOro  MPOCMOTPA  WMCMONbL3YIOTCA  TpU
pas3nuyHbiX  nporpammbl:  MS Word, nporpamma
NPOCMOTPA M pacnevyaTknm M306pakeHuin M3 MNOCTaBKU
Windows, BHYTPEHHAA. Bce  oHu Nno3BoNAOT
NPOCMOTPEeTb, COXPAaHUTb Ha AUCKe U pacnedyaTaTtb
rpadukun.

YpaaneHHoe ynpasneHue

COM/DCOM, MporpammHoe obecneyeHune npubopa, paboTatoliee Ha

TCP/IP Socket KomnbloTepe nog  ynpasaeHnem OC  Windows,
nogaeprKmBaeT cnegyowme MNPOTOKO/bI ynNpaBaeHUAa
npnbopom n obmeHa gaHHbiMu ¢ HUM: COM — cepsep,
TCP/IP Socket — cepsep. Mo BO3MOXKHOCTAM ynpaBaeHuUs
NPOTOKO/Ibl OAMHAKOBbI. Monb30BaTelb MOXKeT BblbpaThb
nobon yaobHbI ana Hero npoTtokon.COM — cepsep
npeaocTaBAAeT NPOrpaMMHbIN UHTepdenc ANa BbI30BA
cBOMX GYHKLMA CO CTOPOHbI MPOrpamm MOJib30BaTENs.
TCP/IP Socket — cepBep ncnonbsyetr 06MeH TEKCTOBbIMM
KOMaHAamu, cooTeeTCcTByOWMMKM cTaHaapTy SCPI. SCPI
ABNAETCA CTaHAApToOM Ae-$akTo Ans  ynpaBaeHus
namepuTenbHbiM 06OpyAOBaHMEM B MUPE HA AaHHbIN
MOMEHT.

2.4 YCTPOWCTBO M NPUHLMN PabOoTbI

AHanu3aTtopbl OTIMYAKOTCA APYr OT Apyra BEpXHEW rpaHuuen aAvanasoHa paboumx yacToT,
KOZIMYECTBOM M3MePUTE/IbHbIX NMOPTOB, PACMO/NIOXKEHHbIX Ha NepeaHeir NaHenu, Haandymem
coeanHUTenen ana NPSMoro AoCTyna K BXo4am U3MePUTEbHbIX M OMOPHbIX MPUEMHUKOB, a
TaK)Ke Ha/inumMem coeauHuTenen Ana NoAKAUYEHNA paclumpuTenei no Jyacrore.

AHannsaTopbl COCTOAT U3 U3MepPUTENbHOro 610Ka, BbINONHAOWEro GyHKLMI0O KOMMNapaTopa,
N NPUHAJNENKHOCTEN, K KOTOPbIM OTHOCATCA U3MepUTenbHble Kabenu 1 nepexoapl, a TakKe
cpencTBa KannbpoBKu.
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2 OnucaHue v NpuHUMN paboTbl

N3meputenoHblh 610K uan komnapaTop obecneumsaeTr GopmMMpPOBaAHME 30HAMPYIOLLETO
CUrHaNa B LWUIMPOKOM AMana3oHe YacToT U MOLLHOCTENM C Nocneayowmnm BblaeneHnem naaa-
toLLero, NpoLweALero Yepes nccneayemoe yCTpomCcTBO M OTPAXKEHHOTO OT ero BXOA0B CUTHa-
nos, popmmnpoBaHME HAMNPAKEHWUN, NPONOPLUOHANbHBIX STUM CUFHANAM C MOMOLLbIO NpPK-
€MHMKa c npeobpa3oBaHMEM YACTOTbl U NpeaBapuTensHyto Lmudposyto 06paboTky. MpuHUMN
[EeNCTBMA OCHOBAH Ha M3MEPEHMU OTHOLLIEHUA aMMAUTYA, U pa3HOCTU $a3 CUrHaNa UCTOYHMU-
Ka W CUrHaNoB MpoLeAwero Uan OTPaXKeHHOro oT uccaegyemoro ycrporctea. OKoHYaTeNb-
Hbl/ pacyeT n oTobparkeHne pe3yNbTaToB U3MEPEHUI KOMMIEKCHbIX KO3IPPULMEHTOB nepe-
[aYn N OTPAXKeHUA, KaK GYHKLMIO OTHOLIEHUI aMNANTYA, U PA3HOCTU da3 OT YacTOTbl UCTOY-
HWUKA CUTHANA, BbINOJHAET BHELWHMWI YyNpaBAAlOWMA KomnbioTep. CBA3b C KOMMbHOTEPOM
ocywecTteaaetca Yepes USB-nHtepdelic.

N3meputenbHble Kabenu npeaHasHavyeHbl 414 NOAKNOYEHNA MHOFONOPTOBbIX UCCNeAyEeMbIX
YCTPOMCTB K NopTam aHanmnsatopa. OHM A0/IKHbI 06/1a4aTb Manol amnanTyaHon 1 pasoBom
HecTabunbHOCTbIO Npu M3rnbe. AnAa NpeaoTBpaLLEHMA NONOMKN Kabenei n ynyyweHus no-
BTOPAEMOCTU M3MEPEHUI cneayeT MCNOb30BaTb Nepexoabl. Cpeactsa KanmbpoBKu npea-
Ha3HayeHbl ANA BbIMNOJIHEHMA LITATHOM Mnpoueaypbl, NO3BOASIOWEN YCTPAHUTL Henaeasb-
HOCTb M3MEPUTENBHOTO TPAKTa NPU onpeaeneHUn KOMMNAEKCHbIX KoadduLuMeHToB Nepenaymn
N OTPA*KEHUA N CYLLECTBEHHO CHU3UTb MOrPEeLHOCTb UX M3MepeHnin. [na KannbpoBKM aHa-
JIN3aTOPOB MOTYT UCMOJ1Ib30BaTbCA aBTOMATMYECKME KannbpoBoYHble MoAyaM, Habopbl mep ¢
PE3UCTUBHbIMM COrNaCOBAHHbIMM HArpyskamm MAW C COrNacoBaHHbIMM HaArpyskamu € no-
ABUXHbIM MOrfoTUTENEM, @ TaKKe Habopbl Mep C OTpe3Kamu NPeLm3nNOHHbIX TMHUIA nepe-
nauu.

AHanunsaTtop o6beanHAET B 04HOM Ma/IorabapuUTHOM MeTanIMYecKoM Kopnyce: reHepaTopbl
UCMbITaTENbHOrO W reTepoAUHHOrO0 CUrHaNoB, aTTEHIATOPbl PEeryMpoBKU MOLLHOCTHU,
HanpaB/ieHHble OTBETBUTENN, MHOTOKAHA/IbHbIN NPUEMHMK, 610K ynpaBneHua Ha 6ase cur-
Ha/NbHOro npoueccopa n 610K NUTaHWA. YKPYNHEHHbIe CTPYKTYPHbIE CXEMbI A,BYXNOPTOBbIX U
YeTbIPexnopToBbIx NPMHBOPOB NpPUBEAEHbI HA PUCYHKax 2.1 - 2.2.
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2 OnucaHue 1 NpuHUMN paboTbl

C4 'YH

r —> LBC —> no —» DAY
L Yy

LUBC — undpoBoit BbIYMCAUTENBHBLIN cUHTE3aTop, [ — onopHbIi reHepaTop LUBC, M® — nono-
cosol dunbTp, CY - ApobHO-NepemeHHbI cMHTe3aTop YactoT, PAMY — pa3osas aBToNOA-
CTPOWMKA YacToTbl, IYH — reHepaTop, ynpaBaaemblit HanpaxeHuem, Y — ycunmrtenb

PucyHok 2.3

FeHepaTop MCNbITaTE/NIbHOrO CUrHana BKAOYAT B ceba wnpokononocHbi NYH. YnpasneHue
yactoTol YHa ocyuwecTtBasetrca ¢ nomouwpbto cxembl PAMY, KoTopas noctpoeHa Ha b6ase
MUWKPOCXEMbI LEe/I0MMUCNEHHOrO cMHTe3aTopa YacTtoT (Integer-N). Ana nonyyeHus menkoro
Lara yCTaHOBKM YacTOTbl MeXAY OMOPHbIM reHEPATOPOM M CUHTE3AaTOPOM YCTAaHOBNEH UM -
POBOW BblYMCANTENbHBIN cMHTe3aTop (DDS). MNepekpbiTve Anana3oHa paboymx 4acToT ocy-
LLLeCTBNAETCA NOCPEACTBOM YMHOXEHUA UM aeneHus 6aszosoro guanasoHa NYH ¢ nocneay-
owen ¢punbTpaymeint NoboYHbIX COCTAaBAAOWMX CNEKTPA BbIXOAHOIO curHana. NeHepaTop re-
TEPOAMHHOIO CUrHanNa, HeobXoAMMBbIM ANA PAaboTbl NPUEMHMKA, UMEET aHa/IOTUYHbIA NPUH-
umMn GopmMMpoBaHMA YacToTbl. Ha ero nnate KOHCTPYKTUBHO PACMONOXKEH OMOPHbIN reHepa-
TOp ¢ $a30BOM aBTONOACTPOMKOM MO YACTOTE OT BHYTPEHHErO WAW BHELIHErO ONOPHOrO re-
HepaTopa 10 Mlu. OnopHbIN reHepaTop M306paXKeH Ha CTPYKTYpPHOM cxeme npubopos, Kak
BCNOMOraTe/ibHbIM. B 4eTblpexnopToBbix NpMbopax, MMeLWKnX ABa reHepaTopa UCnbiTaTeNb-
HOro CMrHana, peanar3oBaHa BO3MOXKHOCTb HE3aBMCUMOTO YNPaBAEHMA YKAa3aHHbIMWU reHepa-
TOpamu.

YnpasneHne ypoBHEM MOLLHOCTU UCNbITAaTE/IbHOFO CUrHANA OCYLLLECTBAAETCA NPOrpammMmmnpy-
€MbIM aTTEHATOPOM, BXOAALMM B CUCTEMY aBTOMATMYECKON PEry/JIMPOBKM MOLLHOCTU B
KayecTBe BbIXOAHOIO UCMONHUTENBbHOMO 31emeHTa. OcnabneHne aTTeHaToOpa yCTaHaBMBa-
eTCA B 3aBUCMMOCTM OT 3aZ,aHHOrO NO/b30BaTeNIEM YPOBHA WU AMaNa3OHa YPOBHEN MOLL-
HOCTM Npmbopa Ha BbIXO4E N3MEPUTENBHOIO NopTa.

[Ana nsmeHeHMA HanpaBieHUA 30HAMPOBAHUA, HEOBXOANMMOTO ANA onpeneneHns napamert-
poB mHoronopTtoBbIx MY 3a 04HO NoAKNOYEHME, B CXEME NpesyCMOTPEH KOMMYTATOP UCHbI-
TaTeNbHOro CUrHasfa. KommyTtaTop No3BOAAET NOCNeA0BaTe/IbHO BO BPEMEHM NO4aBaTb CUT-
HaN Ha OA4MH M3 NOPTOB aHaM3aTopa. /Ilob6oM NOPT MOXKeT paboTaTb B Ka4ecTBEe MCTOYHUKA
UKW NPUEMHUKA CUTHana.

BboiaeneHne namepuTeNibHbIX CUTHANOB OCYLLECTBAAETCA C MOMOLLbIO HanpaB/eHHbIX OTBET-
BUTENEN. DTU CUTHA/bl, COOTBETCTBYHOLUME MaZAlOLWEN U OTPaAXKEHHOM (MK Npoleawen Ye-
pe3 yCTPOMCTBO) BOJIHE, NOCTYNAOT B CynepreTepoAnHHbIA MHOTOKaHaAbHbIN NPUEMHUK, B
KOTOPOM OCYLLECTB/IAETCA UX MNEPEeHOC Ha MPOMEXKYTOUYHYI0 YacToTy u dunbTpauma. Mocne
dunbtpaumm curHansl MY noctynatot Ha AUM, rae npeobpasytoTca B undposyto dopmy.
HanbHenwan obpaboTKka curHanos (punbTpaumsa, MamepeHue pasHocTM ¢as, nsmepeHue
amMnAnTyabl) NPOM3BOANUTCA B CUTHANbHOM npoueccope. MameputenbHble GUAbTPbI Ha Npo-
MEKYTOUYHOM YacToTe ABNAIOTCA LMPPOBLIMU M MMEIOT NMONOCY NPOMYCKAHUA KaK YKa3aHo B
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2 OnucaHue v NpuHUMN paboTbl

Tabanue 2.17. MHOroKaHanbHbIA NPUEMHUK MMeeT 4 unn 8 NAEHTUYHbIX KaHana NpMema B
3aBMCMMOCTM OT KONMYECTBa NOPTOB aHa/M3aTopa — 2 KaHana Ha oAnH nopT. OAUH M3 KaHa-
noB (onopHbIi) obpabaTbiBaeT curHan nagatolleirt BosHbl, BTOPOM (M3MepuUTenbHbIN) — Cur-
Han, NpoLleaLwwmni Yyepes nccieayemoe yCTPOMCTBO MAN OTPAXKEHHbIN OT ero Bxoaos. Onop-
HbI KaHan npuMema WUan ONOpPHbIA NPUEMHUK 0603Ha4aeTca BykBon R ¢ MHAEKCOM COOTBET-
CTBYHOLLMM HOMepyY nopTa. M3mepuTtenbHbli KaHan Npuema Uamn uamepuTenbHbii NPUEeMHUK
0603HayaeTcs NaTMHCKUMM BykBamu A 1 B gna gByxnopToBbix Nnpubopos nan T ¢ MHAEKCOM
ON5 YeTbIpexnopToBbIX.

HeKoTopble M3 NpeacTaB/NeHHbIX NPUOOPOB MMEIT NEPEMbIYKM ANA NPSAMOro AocTyna K
npuemHuKam. MoaobHaa cxema NOCTPOEHUS aHaNM3aTOPOB NO3BONSAET OCYLLECTBAATb KOH-
durypaumio ana nposeaeHUs cneunanbHbiX U3SMEPUTEbHBIX 3a4a4. B TpakT reHepaTopa uc-
NbITaTE€NbHOrO CUrHana U NPUEMHMKA MOTYT BbiTb BBEAEHbl AOMONHUTENbHbIE YCUAUTENN,
aTTEeHIATOPbI, Pa3/inyHblie GUNLTPYIOLLME UAWN COTNACYIOWME LENM ANA KaxKA0ro U3 nopTos,
04HOBPEMEHHO obecneynBatoLMe ONTUMabHbIN peXum paboTbl MCCAeAyeEMOro YCTPOMCTBA
BO Bpema U3MePEHUI, BAN3KNI K peanbHOMY NPUMEHEHWIO, U NPUEMHUKOB Npubopa.

_______________________________ 1
I
| leHepaTop |
| McnbiTaTesIbHOro |
| CUrHana |
| > OnopHbIi :
| NPUEeMHUK |
I o ®
S 3 |
| -« 25
Q9 |
| z g |
I <+ [|3 Z
Sz I
I =T
| o |
N3mepuTenbHbI |
: NPUEMHUK |
| I
______ - & — — e —— —— — — —— —————— o —— ]
REF  SOURCE MEAS
v
PORT 1

PucyHok 2.4

B nuHelike npnbopoB npeacTaBaeHbl aHAaNM3aATOPbl C NepeMblYKamm, PAcroIOKEHHbIMU Ha
nepegHen NaHenn, Ansa NOAKNOYEHMA pacliMpuTenen no yactore. Pacwmputenn npeacras-
nAT cobon BHeWwHWe npeobpasoBaTenn, MMetoWmMe KoaKkcMaabHble AWM BOIHOBOAHbIE CO-
eAMHUTENN M MepeKpbiBatowme AmMana3oH YactoT oT 18 go 110 [Tu. dnektponuTtaHue pac-
WMpUTENEN OCYLLECTBAAETCA OT aHanM3aTopa. Cxema NOAKNOYEHUA NPUBEAEHA HA PUCYH-
Ke 2.5.
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3 NMoaroToBKa K paboTe

3.1 O6Lwme NonoxKeHms

Ecnun dHa/IN3aTop U KOMMNNEKT I'IpVIHaLI,I'Ie)-KHOCTEI‘;I HaXoaAunancb B yCnoBuAX, OT/INYHBLIX OT
YCﬂOBMVI IKCNNyaTauunun, BblaepKatb UX B YC/IOBUAX SKCNNyaTalMM HE meHee ABYX YaCOB.

PacnakoBaTb aHa/M3aToOpP, EC/IM OH HAaXOAWUTCA B YNAKOBKE UM TPAHCMNOPTHOM Tape.
YcTaHOBUTbL aHanu3aTop Ha pabouem mecre:

Mnowaab noBepxHocTn paboyero cTona AoaXKHa ObITb AOCTAaTOMHOM AN pa3MeLLeHUsa Ha
HeWn aHann3aTopa, Tpebyemoro KomnaekTa NPUHAZNENKHOCTEN U UCCNeAyeMbIX YCTPOMUCTB.

YCTaHOBUTb aHa/NM3aTOP Ha POBHYKO MOBEPXHOCTb paboyero cTosia TaK, Y4TObbl BCE HOXKM
npubopa ynupanuce B Hee, n obecneymsancs cBob6oAHbIN AOCTYN K COeAMHUTENAM WU Bbl-
KAlo4YaTento NUTaHua. YCTPOICTBa, NOAKAOYaeMble K NPUBOPY, AONXKHbI pacnosiaraTbCca Ha
paboueli NoBEPXHOCTUN CTO/1a UM HEMOCPEACTBEHHO HAA Hell.

Mpu aKcnayaTauuMu BEHTUASALMOHHbIE OTBEPCTUA Ha Kopnyce nNpubopa He AO0MKHbI 3aKpbl-
BaTbCA NpeameTamun. OCMOTpP paspeLlaeTca NPoBOAUTb TObKO NPU OTKAOYEHUN Npubopa oT
CETU 3N1eKTPONUTaHMA U OTCOeAMHEHUMU Kabens NnuTaHuA.

Ha pabouyem mecTe A0/1XKHbl 6bITb MPUHATLI Mepbl N0 obecneyeHnto 3aLMTbl OT BO3AENCTBUSA
CTaTUYECKOro 3/1IeKTpUYECTBa.

MpoBECTN BHELWHWI OCMOTP aHanM3aTopa COBMECTHO C MCMO/Ib3yeMbIM KOMMAEKTOM Npu-
HagnexHocten. MNpu HeobXo4MMOCTM, MPOBECTU UYUCTKY COEAUHUTENEN WU3MEPUTENbHbIX
nopToB npubopa, Kabenen n Nepexonos, a TaKKe CPeAcTB KaAMBPOBKU U BbINOAHUTb MPO-
BEPKY NPUCOEANHUTENbHbIX Pa3MEPOB CoeaMHUTENEN YKa3aHHbIX YCTPOMCTB.

3.1 PacnakoBbiBaHMe U NOBTOPHOE yNaKOBbliBaHME

YnakoBKa npubopa obecneuymBaeT 3alLUTy OT KAMMATUYECKMX M MEXaHUYECKMX NoBpexae-
HWIM NPU NOTPY304HO-PA3rPY30YHbIX paboTax, TPAHCNOPTUPOBAHMM U XPAHEHUN.

[NnAa ynakoBblBaHWA aHaNM3aTopa UCNONb3yeTcA I'IOTpE6VITel'IbCKaF| N TPAHCNOPTHAaA Tapbl.

B KauecTBe MHAMBUAYaANbHOM NOTPEOUTENLCKOM Tapbl UCMOL3YIOTCA KOPOBKa U3 roppupo-
BAHHOTO KapTOHa M NaKeTbl U3 NOINITUNEHOBOM NJIEHKMW.

TpaHcnopTHan Tapa npeacTaBaseT cobol AWMK U3 rodppMpPoBaHHOrO KAPTOHA C aMopPTU3aLM-
OHHbIMW BKNaAblLLAMM.
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3 MoaroToBKa K paboTe

3.1.1 PacnakoBbiBaHUe

PacnakoBbiBaHME NPOBOAMTL B YKa3aHHOM NOCNeA0BaTE/IbHOCTU:
® PaCNoNOXUTb ALWMK B COOTBETCTBMMN C MAaHUMYNALMOHHbIMU 3HaKaMu;
® OTKPbITb ALK, U3B/IEYb U 03HAKOMMUTBLCA C CONPOBOAUTE/NIbHOM AOKYMEHTaUMNEN;

® 13B/IeYb M3 ALLMKA KAPTOHHYHO KOPOOKY;

® OTKPbITb KOPOBKY N aKKypaTHO U3BAEYb NOANITUNEHOBbIE MaKeTbl C Npubopom, Ka-
6enem USB, kabenem nutanma m USB flash HakonuTenem c 3anmMcaHHbIM NPOrPaMMHbIM
obecneyeHMem 1 3KCNyaTaLMOHHOM AOKYMEHTAUNEN;

® CHATb NaKeTbl U NPOBECTU BHELLHUN OCMOTp:

- NpoBEPUTb Hann4vme n LenoCTHOCTb naomo6 npegnpuaTnA-n3rotoBuUTENA;

- NPOBEPUTH OTCYTCTBUE TNYHOKUX LapanuH U BMATUH Ha Kopnyce npubopa, cnenos
KOPPO3UN METANIMYECKMX AeTaNel U cnefoB BO3AEUCTBMA XKUAKOCTEN UAKM arpec-
CMBHbIX NAPOB, LLENIOCTHOCTb IAKOKPACOYHbIX MOKPbITUIA, COXPAaHHOCTb MapKUPOBKMU;

- NPOBECTM BM3YabHbIA KOHTPOAb LEe/0CTHOCTU CoeAnHUTENEl, PaCNONOXKEHHbIX Ha
nepeaHen n 3aHei naHenn npmbopa;

- NPOBEPUTLb OTCYTCTBUE MEXAHUYECKUX I'IOBpG)KLI,EHVIVI (BMHTMH, 3a6OVIH, OoTCnhawunBa-
HMUA NOKPbITNA U T. LI,.) Ha KOHTAKTHbIX U TOKOHECYWMNX NOBEPXHOCTAX COG,CI,VIHMTeﬂeﬁ
N3MEPUTENIbHDLIX NMOPTOB,

- NPOBEPUTL LLENOCTHOCTb Kabenei nutaHmna n USB.

* N0C/1e PaCMaKoBbIBaHUA PEKOMEHAYETCA KapTOHHYO KOPOBKY COBMECTHO C amop-
TU3aUMOHHBIM MaTePMaNIOM MOMECTUTb B ALLMK ANSA BO3SMOXKHOMO AaNbHENWEro ncnoab3o-

BaHMA (MNpY TPAHCMOPTMPOBKE Ha NOBEPKY, UM NMOCTAaHOBKE Ha XpPaHeHWe, Uan OTnpaBKe Ha
PEMOHT).

3.1.2 YnaKoBbiBaHUe

YnakoBblBaHME AOMXKHO NPOU3BOAMTLCA B 3aKPbITOM NOMELLEHUM C TEMNEPATYPOI BO3AyXa
He HmKe 15 °C n oTHocuTeNbHOM BAaXKHOCTbIO A0 80 %.

Mepepn ynakoBbiBaHMEM HEOHXO4MMO MPOBECTU BHELUHUIA OCMOTP:
* NPOBEPUTH HaZIMUME U LLeNIOCTHOCTb NAOMbB NPeanpUATUA-U3rOTOBUTENS;

* eC/I1 YNaKoBbIBaHWE NPOBOAMTCA Nepes XpaHeHMeM, NPOBEPUTL OTCYTCTBUE rybo-
KMX LapanuH 1 BMATUH Ha Kopnyce npubopa, cneaos KOPPo3nun MeTaNIMYeCcKmX AeTanemn u
CNefioB BO3AENCTBUA KUAKOCTEN MAM arpeccMBHbIX MApoB, LLENOCTHOCTb SIaKOKPACOYHbIX
NOKPbITUI, COXPAaHHOCTb MapPKUPOBKY;

® MPOBECTM BM3Ya/IbHbl KOHTPO/Ib LLENIOCTHOCTM COeANHUTENEN, PACNONOKEHHDbIX HA
nepeaHen n 3aHein NnaHenu;
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3 MoaroToBKa K pabote

® NPOBEPUTHL OTCYTCTBME MEXAHWYECKUX MOBPEXKAEHUNA (BMATUH, 3ab0OMH, OTCNamnBa-
HWA NOKPbLITUA U T. A.) HA KOHTAKTHbIX U TOKOHECYLLMX MOBEPXHOCTAX COeaUHUTENEN n3me-
pUTENbHbIX NOPTOB;

® NPOBEPUTH LLENIOCTHOCTb Kabenen nutaHma n USB.
YnakoBbIBaHWE NPOBOANUTL B CAEAYIOLLEN NOCNeA0BaTENbHOCTHU:

* nomecTtuTb Npunbop, Kabenb USB, kKabenb nutaHua n USB flash Hakonutensb ¢ 3anu-
CaHHbIM MPOrpamMMHbIM obecrneyeHMemM WM 3KCNIyaTaLuMOHHOM AOKYMEHTauuen B NoAMITU-
NleHOoBble NaKeTbl COOTBETCTBYIOLLErO Pa3Mepa;

e 106aBUTb B NaKeT ¢ NPMBOPOM NAKETUKM C MENKONOPUCTbIM CUIMKArenem Maccom
npnbansmtensHo 10 r;

* nakeT ¢ Npnbopom BCTaBUTb B KOPOBKY CO cneunanbHbiM BKAAAbILLEM M3 NEHOMNO-
NIMSTUNEHA, BbINONHAIOLWMM aMOPTU3ALUOHHYIO GYHKLMIO;

® 3aKpPbITb I'IpM60p BTOPbIM BKaAblwemM U3 NEHONONINITUNEHA;

B KayectBe amMOpPTU3aUMOHHOrO MaTepumana, 3anoJIHAKOWEro
NPOCTPAHCTBO MeXKAY CTeHKaMu KOpobku n npubopa, mokeT bbiTb
MCNoNb30BaH Apyron martepuan, obecneuymBarowmn  GUKcauno
npubopa B Tape 1 He BbI3blBaOLWMI KOPPO3ULO.

MpnmeyaHmne

® B/IOXUTb Kabenb USB, kabenb nutaHma u USB flash HakonuTens;

® 1A 3aMNO/IHEHWA NYCTOTbl B BEPXHEWN YACTM KOPOOKM, npu HeobxogmMmocTun, noso-
XKUTb MATKUIN BKNAAbIL;

® 33KPbITb KOPOBKY M NPOKNENTDL LLUBbI NPO3PaYHbIM CKOTYEM (KNENKOK NEHTON);

® NOMECTUTb KOPOBKY B TPAHCMOPTHYIO Tapy C NpeaBapUTENbHO YCTaHOBNEHHbIMU CO
BCEX CTOPOH aMOPTM3aLMOHHbBIMU BKNAAbILAMM U3 TOPPUPOBAHHOTO KAapTOHa;

Ecan B KauecTBe TPaHCNOPTHOM Tapbl UCNOJIb3YETCA OPUTMHANbHARA
MpumeyaHune Tapa nNpPeanpuATUA-U3rOTOBUTENA, TO AN €€  OpMeHTauuu
MCMNONb3YWNTE HAHECEHHbIE MaHUMNYAALMOHHbIE 3HAKW.

® CBEpPXY MONOXUTb AOMNOAHUTENbHbLIA BKAAAbIW M3 rOGPUPOBAHHOIO KapToOHa Ans
3anN0/IHEHUS NYCTOTbI;

® 3aM0/IHUTb HEOBXOAMMYIO CONPOBOAMUTENBHYIO AOKYMEHTALMIO U MOMECTUTb ee B
NOIN3TUNEHOBbIN NAKeT (Npo3payHbIn dain nam mynbtudopy);

® B/IOXWTb CONPOBOAUTENbHYIO LOKYMEHTALMIO B TPAHCNOPTHYHO Tapy;

® 33KPbITb ALMK M NPOKAEUTD LIBbI MPO3PAYHbIM CKOTYEM (KNEMKOW NEHTOI);
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3 MoaroToBKa K paboTe

e 0OMOTaTb AWMK LINAraTom CBEpXYy BHWU3, B ABYX MECTaX KaKAyl CTOPOHY; PeKo-
MEHAYeTCA, Noj, WnaraT Ha YrAbl AWMKA YCTaHOBUTb YrONIKM M KaxKAylo NeHTy Linarata 3a-
Kpenutb ckoboi;

® HAHEeCTU Ha AWMK MapPKUPOBKY:

- HaUMEHOBaHMe NpeanpPUATUA-U3rOTOBUTENS;
- HQUMEHOBaHUe U CepUiiHbI HoMmep Npnbopa;

- MaHUNYNAUMOHHbIE 3HaKK «XpynKoe. OcTopoxkHo!», «bepeub oT Bnarn» n «Bepx»,
€C/1IM UCNOJIb3YeTCA He OPUTMHaNbHAA TPAHCNOPTHasA Tapa.

3.2 BHewHuM ocmoTp

BHELWHM OCMOTP NPOBOANTCA ANA BbIABNEHUA BUANMBIX AePEKTOB aHaAM3aTopa U NOAKANI0-
YaembIX K HEMyY YCTPOWCTB.

BHeLWHMN ocMOTp NPOBOAMUTL B Cleaytowen NocneA0BaTeNbHOCTH:

* [IpM NepBUYHOM OCMOTPE MPOBEPUTb HaIMUYME U LLEe/IOCTHOCTb NAoMb npeanpua-
TUA-U3roTOBUTENSA, OTCYTCTBME CIeA0B BCKPbITUA KOPMNyCa aHanM3aTopa, NpoBepPUTb LEeoCT-
HOCTb Kabenel nutaHmna n USB.

e [lpoBeEPUTbL OTCYTCTBUE NYBOKMUX LapanunH U BMATUH Ha Kopnyce npubopa, cnesos
KOPPO3UN METANNIMYECKMX AeTaNel U CNefloB BO3AEUCTBMA XKUAKOCTEN UAU arpecCUBHbIX
NapoB, LEe/NIOCTHOCTb /JIaKOKPACOYHbIX MOKPbITUI, COXPAaHHOCTb MapKUMpPOBKWU. Mpu obHapy-
YKEHUN HECOOTBETCTBUI AanbHenwwan paboTta c npubopom 3anpeLlaeTcs.

 [Ipy HanMunKM, NPOBECTU BU3YaJIbHbIN KOHTPO/Ib LENOCTHOCTU YCTPOMCTB U3 KOM-
NAeKTa NPUHAANEKHOCTEN, K KOTOPbIM OTHOCATCA Kabenu, nepexoabl U cpeactsa Kanmb-
POBKMU.

e [TpoBecTV BU3yaNbHbIN KOHTPOAb LLEeNOCTHOCTU U YUCTOTbl COeANHUTENEN U3MEePU-
TeNbHbIX NMOPTOB aHanAM3aTopa, Kabenen n Nnepexonos, a TaKkKe CPeaAcTB Kannbposku. Mpwu
06HapyXeHMUM NOCTOPOHHUX YACTMUL, MPOBECTM YNCTKY UX COEAUHUTENEN.

* [IpOBEPUTbL OTCYTCTBME MEXAaHUYECKUX NOBPEXKAEHUIN (BMATMH, 3a60OMH, OTCNamBa-
HWS MOKPbLITUA U T. [.) HA KOHTAKTHbIX M TOKOHECYLMX MOBEPXHOCTAX COEANHUTENEN YKa-
3aHHbIX YCTPOWCTB.

Mpn OOHAPYKEHUM MEXaHUYECKUX MNOBPEXKAEHUN CcoeguHUTens
KaKkoro-nnbo ycTpoiicTea, ganbHelwana paboTa ¢ 3TUM yCTPOMCTBOM
3anpewaetca. YCTPOUCTBO OpakyeTcA W M30AMPYEeTCs C Lenbto
npeaoTBpalLeHMa ero NPUMEHEeHUA W  MOBPEeXAeHUA TOo4HbIX
coeaunHUTENEN APYTNX YCTPOMCTB.

58



3 MoaroToBKa K pabote

3.3 YucTka coeauHuTenemn

YUCTKY coeamHuTeNel pekomeHayeTcs NPoBoAUTb A0 M MOC/AE UCMONb30BaHMA aHaAM3aTopa
N KOMNJIEKTa NPUHAANEKHOCTEN.

YncTry KoakcmanbHbix coegmHutenent tun N, 1, 3,5 mm un IX npoBoanTb No cneaytowen me-
ToAuKe:

* NpoTepeTb NOBEPXHOCTU COEAMHUTENEWN, YKas3aHHble CTpeskamMu Ha pUcyHke 3.1
nnAn 3.2, Nano4YKow ¢ BaTHbIM TaMMOHOM, CMOYEHHbIM B CMIMPTE; Kanau CnMpTa He A0/KHbI
nonagaTtb BOBHYTPb YCTPOWCTB;

I,

%\\\\\& \Elmes
NN

Am

PucyHok 3.2 CoeauHutenn tmun 3,5 mm u IX (po3eTKa n BuIKa)

® NNPOBECTU YNCTKY OCTa/IbHbIX BHYTPEHHMX NOBEPXHOCTEN COEANHUTENEN, NPOAYB UX
BO34YXOM;

® MPOCYWUTb coeanHUTenn, ybeamTbCa B OTCYTCTBMW OCTAaTKOB CMMPTa BHYTPU CO-
eaAnHuTENen;

® npoeectu BM3yaﬂbeIl7I KOHTPOJ1Ib YNCTOTbI COGAMHMTeﬂeﬁ, Y6e,CI,VITbCﬂ B OTCyTCTBUMU
NOCTOPOHHUX Y4aCTUL,

® Npn HeobXo04MMOCTUN YNCTKY NOBTOPUTD.
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3 MoaroToBKa K paboTe

3ATPELLAETCA npumeHATb MeTaN/IMYecKkmue npeameTbl AN8 YUCTKU
coeaunHUTENEN.

3ATPELLAETCA npoTnpaTtb LEeHTPabHbIN NPoOBOAHUK
coeguHUTENEN  «po3eTKa». YWUCTKy npoBOAUTbL  MNPOAYBKOM
BO34YXOM.

3.4 MpoBepKa NpUcoegnHUTENbHbIX Pa3mepoB

MpucoeanHUTENbHbIE Pa3Mepbl COeaMHUTENEN U3MepPUTENbHbIX MOPTOB Npubopa, Kabenei
N NepexooB, a TaKKe CPeacTB KanMbpPOBKM PeKOMEHAYEeTCA MPOBEPUTb NPW NepBOM WUC-
No/Ib30BaHMW, a B AaNbHENLWEeM, NPOBEPATb PEryNApPHO.

MNepBaa npoBepKa coeauHUTENNel NO3BOAUT NOJIYYUTb 3HAYEHUS MPUCOEANHUTENbHbBIX pas-
MepOB, KOTOPble MOTYT ObITb MCNO/Ib30BaHbI NPW 3KCNAyaTaunmM aHanansaTopa Ana oLeHUBa-
HMA U3MEHEHMN Pa3MepPOB.

MoBTOpHas NpoBepKa CoeanHUTENE PEKOMEHAYETCS, eCu:

® MO pe3ynbTaTaM BHELWHEro OCMOTpa WM NO pe3y/ibTaTaM BbINMOJIHEHHbIX U3Mmepe-
HU BO3HUKaeET npeanonoxXeHme o NoJIOMKe Uanm nospexkageHmnm Kakoro-nmb6o coegnHuTenA,

e 0OHapy)KeHO, YTO COeAUHUTENN YCTPOICTB, UCMOIb30BaBLUIMXCA C Npubopom, no-
BpEXAEHbl U NX NPUCOEAUHUTENbHbIE Pa3MepPbl HE COOTBETCTBYIOT HOPMaM, YCTaHOB/EH-
HbIM A1A AAHHOMO TMNA COeANHUTENEN;

® C MOMEHTa Npeablaywen nposepkm nposeaeHo 6onee 100 npucoeanHEHUM K Nto-
6omy 13 coeguHUTENEN.

MpoBepKa NpUCOeaUHUTENbHbBIX PAa3MepPOB BbIMONHAETCA C NPUMEHEHMEM KOMMNAEKTa AnA
U3MEepPEHUN COoeANHUTENEN KOAKCMA/bHbIX B COOTBETCTBMM C YKA3aHMAMM ISKCMIyaTaLMOH-
HOM [AOKYMEHTaUMM Ha HEro UM YHUBEPCA/IbHbIM UHCTPYMEHTOM A5l USMEPEHUN IUHEN-
HbIX pa3aMepoB (HanpuMep, MUKPOMETPOM, MHANKATOPOM YacoBOro TUNa u ap.).

Mpwn NnpoBepKe n3mepaeTca TONbKO pasmep «A» (pucyHkm 3.3 - 3.4).
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PucyHok3.3 Coeannutenn Tun N u lll (poseTka v BuKa)
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PucyHok3.4 CoeauHutenu tun 3,5 mm 1 IX (po3eTka v BuaKa)

MpucoeanHUTENbHbIA pasmep «A» coeguHUTENEN U3MEepPUTENbHbIX MOPTOB aHasnM3aTopa
[OJ/IKEH Haxo4ATCA B Npeenax.

e Tun N, po3eTka, MM 5,26-0,08,
e Tn NMD 3,5 Mmm, BUNKa, MM 0,00.0,08.

Hopma Ha npucoeaMHUTENbHbIN pasmep «A» coeauHUTEeNnei Apyrux ycrpoicts (Kabenei,
nepexonoBs, CPeACTB KaNMBPOBKM) A0MKHA BbITb YKa3aHa B 3KCMNyaTaUMOHHON AOKYMEHTa-
LMKN Ha HUX.

Mpwn o6HapyXeHUNn HeCcoOTBETCTBUIA pPa3mMepoB NPOBEPSAEMOro
COEANHUTENs] YCTAHOB/NIEHHbIM HOPMaM Heob6XoAUMMO BbINOJHWUTb
PEMOHT. YCTPOMCTBO C TaKUMM COEANHUTENAMMN BpaKyIoT.
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3.5 MoAKAtoYeHNE U OTK/IOYEHME YCTPOICTB

Mpun aKcnayaTauMm aHanAn3aTtopa NOCTOSSHHO BO3HWMKAET HEe0bXoAMMOCTb NOAKAOYEHUA pas-
JINYHBIX YCTPOMCTB MeXay coboi: Kabenel K U3mepuTenbHbIM NopTa Npubopa, Nepexoaos K
Kabensam, cpeficTB KaIMOPOBKKU K nepexoaam MamM noptam npubopa, a Takke uccnegyembix
YCTPOMCTB K NOpTam u T.A4.

MoAKNoYEeHUE YCTPOMCTB C KOAKCUAbHBIMU COEAUHUTENAMU PEKOMEHAYETCA BbIMONHATL B
cneaytowein nocneaoBateNbHOCTU ANa obecnevyeHMAa MaKCMMaibHOW MOBTOPAEMOCTU pe-
3y/bTaTa U3MEPEHMUI U NPeAoTBPALLEHUS NONOMKU:

® aKKYpPaTHO COBMECTUTb COegUnHUTENN NOAKNKOHYaEMbIX yCTpOHCTB,‘

* yIEPXKMBasA MNOAKNIOYAaEMOE YCTPOWMCTBO, PYKAaMWM HAKPYTUTb raiiky coeauvHuTens
«BUAKa». Mpu aTom paboune NOBEPXHOCTU LLEHTPaNbHbIX MPOBOAHUKOB U ONOPHbIE NAOCKO-
CTM BHELLHMX NPOBOAHMKOB A0/1KHbI COMPUKACATbCA, KaK NOKa3aHO Ha pUCyHKax 3.5 - 3.6;

® 3aTAHYTb C MOMOLLbIO TAPMPOBAHHOIO K/oYa (ycuauve 3aTArMBaHMA 3aBUCUT OT TUNa
coeauHUTeNsn) ralky COeAMHUTENSA «BWJKa», MPU 3TOM CleAyeT yAepKuBaTb NoAKAo4ae-
MOE YCTPOMCTBO Na/sibLaMn WAK C MOMOLLbIO K/IloYa rae4yHoro, NpegoxpaHaAs ero oT NpoBo-
paumBaHua. OKOHYaTENIbHOE 3aTArMBaHME FaMKK COEAUHUTENS «BUAKa» NPOBOAUTb, yaep-
YKUBas KNKOY 32 KOHEL, PYYKU. 3aTArMBaHUE NPEKPaTUTb B MOMEHT M3/10Ma PYYKM KAatoua.

MpucoeanHeHne cneayeT OCYLEeCTBAATb TO/IbKO BPALLEHMEM FalKu
COeANHUTENA KBUAKAY.

3anpewaeTca BpaLLaTb KOPNyC NOAKAKYAEMOro YCTPOUCTBA.

3aTAarneaHue ramku coeagunHuTena «BUaKa» BbINOJIHATbL C MOMOLbIO
TAPUPOBAHHOIO KAKOYAa C HOPMUPOBAHHbIM 3HaY€EHUEM KPYTALLETO
MOMEHTA:

orl,1001,7Hm ana coeaumHnteneit tun N um lli;

010,800 1,0H-m ansa coeanHuteneit Tmun 3,5 mm u IX.

PucyHok 3.5 Coegmnnutenu tun N u Il (po3eTKa cnesa, BUKa cnpasa)
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PucyHok 3.6 CoeauHutenu tmun 3,5 mm 1 IX (po3eTKa cnesa, BU/IKa cnpasa)

OTKkntoveHue COG,CI,VIHMTeﬂeH A0/1XKHO BbINONIHATLCA B NOCNeA0BaTE/IbHOCTU!

® C NOMOLLbIO K/HOYa, KOTOPbIM MPOBOAMIOCH 3aTATMBaAHWE, 0CNabuTb KpensieHue
raliku coeguHUTENA KBUIKA», NPU 3TOM YAEPMKMBATb OTKIOYAaEMOEe YCTPOMCTBO NasibLLamm
WAN C NOMOLLLBbIO K/1H0YA raeyHoro, NpeAoXpaHasa ero Kopnyc oT NpoBopaYnBaHus;

® yAEpP’KNBaA OTKAOYaeMoe YCTPOMCTBO B TAKOM MOJIOXKEHMU, YTOObl LEeHTPabHbIM
NPOBOAHMK €ro CoeaAUHUTENA HAXOAWUACA Ha TOM e NPAMOM, YTO U B NOAKNOYEHHOM CO-
CTOSIHUM, PACKPYTUTb Faliky COeANHUTENS KBUIKAY.

3.6 Mopsgok BKAOYEHMS Npubopa

BkAtoueHWe aHann3aTopa NPoBOAUTL B CAeAytoLLelt Noc/ieaoBaTeIbHOCTU:

Mepen BKAlOYEHMEM npubopa B CeTb caeayeT NPOBEPUTL
MCNPaBHOCTb Kabena nuTaHus.

DNEeKTPONUTaHWUE aHANM3ATOPOB AO/KHO OCYLLECTBAATLCA OT CETU
nepemeHHOro Toka YactoToi 50 'y HanpaxeHnem oT 198 oo 242 B.

® BK/IOYNTb KOMNbHOTEP,

L

® COeAUNHUTb KNeMMy « = » Ha 3ap,He13i naHeIn aHa/in3aTopa C LWNHOM 3aWNTHOro
3a3eMNneHnA;

® COeAMHUTb aHaIM3aTop C KOMNbOTEPOM Kabenem USB 13 KomnieKTa NoCTaBKy;
® NOAKNOUUTL K ceTn ~ 220 B 50 'y, c nomolLblo Kabena nutaHus;
® BK/IIOYUTb aHAIN3aTOP, HAXKaB KHOMKY BbIKAOYATENA NUTAHUSA;

® YCTAHOBWUTb NporpammHoe obecrneyeHne, ecan OHO He bblo paHee YCTaHOB/IEHO;
npoueaypa yCTaHOBKM NPOrpammHoro obecneyeHus onucaHa B Yactu |l pykoBoacTsa no
3KCNAyaTaumu;

® 3anNycTUTb NporpammHoe obecneyeHue;
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BkntoueHne WAM  BbIKAOYEHME MNUTAaHMA BO3MOXKHO B ntobon
MOMEHT BpemMeHU. [Ipu BKAOYEHUM MNUTAHMA aHANM3aTopa,
NOAKNIOYEHHOrO K KOMMbIOTEpPY, MporpammHoe obecneyeHue
NPOW3BOAMUT 3arpy3Ky MUKponporpamm B npubop. Mo oKoHYaHWUK
3arpysku npubnmsmtenpHo yepes 10 ceKyHm aHaAU3aTop roToB K
pabore.

MpumeyaHmne

® BblEpPXKaTb aHA/IM3aTOP B TEYEHUE BPEMEHU YCTAaHOBAEHMA paboyero pexknuma.
BblikntouyeHmne aHanmnsaTopa:

® 3aKPbITb NpPOrpammHoe obecneyeHue;

® BbIK/IIOYNTb aHANM3ATOP, HAXKaB KHOMKY BbIKAOYaTeNA NUTaHUS;

* Npu HeobxoANMMOCTH, pa3obpaTb CXEMY U3MEPEHWN;

® Npu HEOHBXOAMMOCTH, OTCOEAUHUTb aHAaAN3aTop CHavana ot cetn ~ 220 B 50 Ny, 3a-
TEM OT KOMMNbIOTEPA, AaNEE OT WMHbI 3aLLUTHOrO 3a3eMJIEHMA.
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4.1 PacnonokeHune opraHoB yrnpasneHuA

AHanunsatop uene BekTopHbIM C1205

PucyHok 4.1 NepegHAaa naHenb

PucyHok 4.2 3aaHAA NnaHenb
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4 MNopsaok paboTbl

AHanunsaTop uenew BeKTopHbI C1207

PucyHok 4.3 NepegHAaa naHenb

PucyHoK 4.4 3aaHAA NaHenb
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AHanunsatop uene BekTopHbIM C1209

PucyHok 4.5 NepegHaa naHenb

PucyHoK 4.6 3aaHAA NnaHenb

4 MNopsaok paboTbl
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AHanunsaTop uenew BeKTopHbI C1214

PucyHok 4.7 NepegHAaa naHenb

PucyHoK 4.8 3aaHAA NnaHenb
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AHanunsaTop uenew BeKTopHbI C1220

[>IPLANAR

PucyHok 4.9 NepegHAaa naHenb

PucyHoK 4.10 3aaHAA naHenb
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AHanunsatop uene BekTopHbIM C1409

[>]PIANAR

PucyHok 4.11 lNMepenHAAa naHenb

PucyHoK 4.12 3aaHAA NnaHenb
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AHanunsaTop uenew BeKTopHbI C1420

[>IPLANAR

PucyHok 4.13 MNepeaHAaa naHenb

PucyHok 4.14 3agHAA naHenb
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AHanunsatop uenew BekTopHbIM C2209

[>]PIANAR

PucyHok 4.15 lNMepenHAAa naHenb

PucyHoK 4.16 3aaHAA NnaHenb
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AHanunsatop uenew BekTopHbIM C2409
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PucyHok 4.17 lNMepenHAA naHenb

PucyHoK 4.18 3aaHAA naHenb
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AHanunsaTop uenew BeKTopHbIN C2220

d

h-f\ f’\ 013229 100 wfy-20 Ty P PP
111 111

[>]PIANAR

PucyHok 4.19 MNepeaHAaa naHenb

PucyHoK 4.20 3aaHAA naHenb
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AHanunsaTop uenew BeKTopHbI C2420
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PucyHok 4.21 MNepeaHAa naHenb

PucyHoK 4.22 3aaHAA NnaHenb
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AHanunsatop uene BekTopHbIM C4209
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PucyHok 4.23 MNepegHas naHenb

PucyHok 4.24 3agHAA naHenb
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PucyHok 4.25 MNepegHas naHenb

5B T 1o F3, 14 P '_L_']

PucyHOK 4.26 3aaHAA NnaHenb
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4 MNopsaok paboTbl
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AHanunsaTop uenew BeKTopHbI C4220
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PucyHok 4.27 MNepeaHAa naHenb

PucyHoK 4.28 3aaHAA NaHenb
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AHanunsatop uenei BekTopHbI C4420
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PucyHoK 4.29 lNepegHAas naHenb

PucyHok 4.30 3aaHAA naHenb
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4.2 MNMepenHAAa NnaHenb

@, @ N3meputenbHblie NOPTbl CO CBETOAMOAHBbIMU MHAMKATOPaAMM

®

PORTT 500

1

\\

M3meputenbHble  NOPTbl  CAyKaT  ANA  MOAKAOYEHUS
nccnenyemoro yCTponcTBa. MamepuTenbHbiA NOPT BbiCTynaeTt
KaK B KauyecTBe MCTOYHMKA WUCMbITaTeNIbHOMO PaAMOo4acTOTHOMO
CUrHana, Tak M B KayecTBe MNPUEMHMKA CUrHana oT
nccnenyemoro ycTpoicTBa.

Mpu NOAKNOYEHUW K OAHOMY W3MEPUTENbHOMY MNOPTY
BO3MOXHO nsmepeHue XapaKTepUCTUK oTpakeHus
nccneanyemoro ycTpoicTaa.

Mpu nogknoueHun K 2/3/4  n3mepuTenbHbIM  NOPTam
BO3MOMHO  M3MEpPeHMEe  BCEX  3/IEMEHTOB  MaTpuupbl
S-napameTpoB UCCeAYEMOTO YCTPOWCTBA.

MpnmeyaHmne

CBeToAMOAHbIA  MHOMKATOP  CAYKUT AN MHAMKAUUK
M3MEPUTENbHOTO NOPTa, KOTOPbIN NABAAETCA UCTOYHUKOM
PaAMOYaCTOTHOIO CUTHana.

BHMMmaHMe!

MpeBblweHne MaKCMMaNbHOM BXOAHOWM MOLLHOCTM
paAMoYaCTOTHOrO CUrHana MM MaKCMMaJibHOrO MOCTOAHHOrO
HaNPSA)KEHUA, YKas3aHHbIX Ha nepeaHeir naHenn, MOXKeT
NPUBECTU K BbIXOAY aHa/n3aTopa U3 CTpos.

(3) Bbik/touatenb nuTaHnA

BbikntoyaTenb NUTaHUA CAYKUT ONA BKAKOYEHUA / BbIK/1IOYEHUA
NMNTaHWA aHaIN3aTOopa.

BKAtoYeHNEe UM BbIKNOYEHME MUTAHUA BO3MOMKHO B Nt06OM
MOMEHT BpeMeHu. Mpu BKAOYEHUM MUTaHMA aHaNM3aTopa,
NOAKNIOYEHHOTO K KOMMbIOTEPY, NPOrpammMHoe obecneyeHune
npousBoAMT 3arpy3kKy MuKponporpamm B npubop. o
OKOHYaHUM 3arpyskn npubansmutenbHo udepes 10 CceKyHp,
aHanun3aTop roTos K pabore.

MpumeyaHue

Mpv nepBOM BKAOYEHMW ABTOMATUYECKU  BbINOAHAETCA
npoueaypa ycTtaHoBKM apaiisepa USB. YcTaHoBKa AgpaliBepa
noapobHo onucaHa B YacTu Il pyKoBoAcCTBa MO 3KCM/yaTauuu.
Mpoueaypa YCTaHOBKM ApaMBepa MOXKeT notpeboBaTbCA Ha
HEKOTOPbIX KOMMblOTEpPax Npu nameHeHnun nopta USB.
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4 MNopsaok paboTbl

(@) Knemma 3asemneHus

Knemma mcnonb3syetca Ana 3asemneHus.

[na npenoTBpaLLeHNA NOBPEXAEHUSA OT SNEKTPOCTaTUYECKOrO
paspsaga cnesyeT COeANHUTb KAEMMY 3a3eMIEHNA Ha Kopnyce
aHa/n3aTopa C KOpPNyCcom UCC/eAyeMOoro yCTPOMUCTBa.

@ Mpamoi A0CTyn K NpUeMHUKam

MepemblykKM  ANnA  NPAMOro AOCTyna K  NPUEMHMKaM,
PacnonoeHHble Ha nepeaHen naHenu npubopa, NoO3BoONAOT
OCYLLECTBNATb KOHOUIypaLUmio ANA NpoBeaeHMA cneumanbHbiX
n3MepuTenbHbIX 3aga4. B TpaKT reHepaTtopa MCMbITaTe/IbHOMO
CUTHaNa 1 NPUeMHUKa MoryT 6bITb BBEAEHbI AONONHUTEIbHbIE
YCUAUTENWN, aTTeHHATopPbl, pPas3nnyHbie ¢UAbTPyHOWME WAN
cornacyouwme Uenun Ana Kaxaoro M3 noptos, 04HOBPEMEHHO
obecneuunBatowme ONTUManNbHbIN pPEeXUM paboTbl
nccnegyemoro ycTpoicTBa BO Bpems U3MEPEHWUN, 6AU3KUIA K
peasibHOMY NPUMEHEHMUIO, U NPUEMHUKOB Npunbopa.

@ PacwmpeHune gnanasoHa yactot

B nuHelike npubopoB npeacTaBNAeHbl  aHAAM3aTopbl €
nepembl4KaMun aNA NOAKNOYMEHUA pacliMpuUTenen No YacTtoTe.
Pacwwuputenn npeacTaBnAlOT cobol BHeELWHWe
npeobpasoBaTtenn, UMetowme BOSIHOBOAHbIE COEANHUTENUN U
nepekpbliBatowmne gmanasoH Yyactot ot 50 go 110 Twu,

Ons paboTbl pacwuputeneit TpebytoTCcA WUCNbITaTeNbHbIA U
reTepoAMHHbIA  CUrHanbl npubopa. BbIxogHble CUrHaNbI
pacwuputenem C  4acToTOM, PaBHOM  MPOMEIKYTOYHON,
NoCTynaltT B NPUEMHMK, NpeobpasytoTca B LnMdpoBble KoAbl U
nogatTca Ha nocneayowyto 06paboTKy B CUTHANbHbLIN
npoueccop.

81



4 MNopsaok paboTbl

4.3 3aaHAA naHenb

@ COGAMHVITGI'Ib ANnAa NoAKNHYEHNA Kabena nuTaHuA

MoaKntoueHne K NpomMblLLAeHHOM 3neKkTpoceTn ~ 220 B, 50 I'u,

B 3KCTPEHHbIX CUTyaumax, C Uenbld NpeaoTBpalLleHuA
NMOpaKeHUA  3NEKTPUYECKMM TOKOM WAW  ANnAa  ApYyrux
aHaANOrMYHbIX Lenen cneayet BblAePHYTb Kabenb nuTaHuAa u3

| . )
BHumahue! CeTeBOI PO3ETKU UM U3 PO3eTKM Ha 3aHel naHean npubopa.

3anpewaeTca NPoM3BOAUTb COEAMHEHME WU pasbeguHeHue
Kabena nuTaHuA Npu BKAKOYEHHOM aHanM3aTope.

@onp,bl AUX In ana namepeHna HanpaxXeHnin NOCTOAHHOIO TOKa

OnuunoHanbHO B cocTaB nNpubopa MOXKeT BKAKOYATbCA NNaTa
OBYXKAaHaNbHOTO BONAbTMETPA MNOCTOAHHONO TOKAa C ABYMA
nepeKkNtoyaemMbiMM AManasoHaMM, NO3BONAOWAA U3MEPATb U
oTobparkaTb  3HayeHuA HanpPAXEeHUM  CUHXPOHHO  C
NepecTpomKoM NO  4YacToTe BO  BpPemMA  U3IMeEpPeHUN
KOMMNEKCHbIX KO3IPPMLMEHTOB Nepesayn N OTPAXKEHUA.

@ Bbixog, cmHxpoHu3aumm Ext Trig Out

Bbixog Ext Trig Out npegHasHayeH Ana oOpraHusauum
CUHXPOHHOM pPaboTbl C BHEWHUMWU YycTpoicTBamu. Mpubop
NO3BOJIAET BblAABATb CUrHA/Abl CUMHXPOHM3ALWUK, CBA3AHHbIE C
Pa3NNUYHbIMK COBBITUAMM, B 3aBUCUMOCTM OT HAaCTPOEK.

@onp, CUHXpOHM3aumn Ext Trig In

Bxopn, Ext Trig In cnyuTt gna nogKkntoyeHna NCTOYHMKA CUrHana
BHeWHero 3anycka. CUMHXpOHM3auMA WM 3anyck npubopa
BO3MOXEH MO pa3nnYHbiM COObITUAM, MNepevyncNeHHbIM B
nporpammHom obecrneyeHum.

| -
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4 MNopsaok paboTbl

(5 Knemma 3asemneHus

L
|

ana obecneyeHus anekTpobesonacHocTH cnepyet
NOAKNIOYUTL KNEMMY 33a3eM/IEHMA HA KOpryce aHasiM3aTopa K
LUMHE 3aWUTHOrO 3a3eMEHMS.

@ MNpepoxpanuTtenb

(pefoxpaHHTE:
TA

LH

MnaBkMn NpeaoXpaHUTeNb nNpeAHasHayeH Ana  3alWuTbl
9NEKTPMYECKMX Lenen npubopa Npu NpesbILEHUN CUJIbI TOKA
OO0MNYCKaeMOoro 3Ha4yeHus.

CoeguHuTenb ANA NOAKNOYEHUS Kabena NUTaHMA BHELIHWUX
pacwmpuTenen no yacroTe.

dNeKTponuTaHue pacwmpuTenen ocylwiecTsnneTca
HanpPsA*KeHNnemM NoCTOSIHHOTO TOKa ¢ 6/10Ka NnuTaHua npubopa.

CoeguHuTens Ana nogknodeHua npubopa K BHeWHemy
yNpaBAfoWeMy KOMNbIOTEPY.
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4 MNopsaok paboTbl

@Bblxop, Ref Out onopHoro reHepatopa 10 My,

Bbixo4 AONA NOAKNIOYEHMA K  BHYTPEHHEMY OMOPHOMY
reHepaTopy [Ana CO34aHUS  eAMHOM  LWKanbl BPEMEHMU
(BpeMEHHOW CMHXPOHM3ALMN) PAa3NYHbIX YCTPOCTB.

Bbixo4 MOXKET MCnonb30BaTbCA A/1A KOHTPOAS MNapameTpoB
CUrHanNa BHYTPEHHEro OnopHOro reHepartopa Npu NpoBeaeHNN
ANArHOCTUKK, TEXHUYECKOTo 06CNYKMBAHMA UM PEMOHTA.

YacTtoTa BHyTpeHHero onopHoro reHepatopa 10 Mlu.

Bxopa Ref In onopHoro reHepaTopa 10 Mly,

Bxoa AN NOAKNIOYMEHWS BHELIHEro OMOPHOro reHepaTopa,
obecneymBaloWEro CMHXPOHHYO paboTy Bcex y3n0B n 610K0B
npubopa.

YacTtoTa BHelWHero onopHoro reHepatopa 10 Mrwy,

4.4 NMopAaoK NnpoBeAeHNs U3MepPEHNIM

YnpasneHne aHaau3aTopamm OCYLLECTBAAECTCA NPOrPaMmMHbIM o6ecr|equl4eM, YCTaHOB/1E€H-
HbIM Ha BHELUHWUM KOMMNbLOTEP.

MporpammHoe obecneyeHne MMeEET WNPOKMIA Habop PyHKLMIA, obneryalowmx npouecc ms-
MepeHunii: 6onblLioe KOMYECTBO OAHOBPEMEHHO OTObparkaembix rpaduKkos, pa3BuTaa map-
KepHas cuctema gns NOUCKa HYXKHbIX 3HaYEHUIN Mo 3a4aHHOMY KPUTEPUIO, A0MNYCKOBbIA KOH-
TPO/Nb, MaTeMaTMYeCKan U cTaTUcTUYeckaa obpaboTka, puabTpaumus, CoOXpaHeHWe U BOCCTa-
HOBNEHWE M3MEPEHHbIX AAHHbIX U HACTPOMKM OpraHoB ynpaBieHuA. PeanusoBaHa nog-
AEPKKa Ceaylowmx pekMmoB paboTbl: ynpaBieHMe 3anyCKOM Pa3BEPTKU, U3MEpeHUE U
oTobparkeHMe HanpPAKeHUA NOCTOAHHOIO TOKa CMHXPOHHO C Pa3BepPTKOM No YacToTe, Npeob-
pa3oBaHWe MMNeAaHCca, UCKAOYEHWE UK BCTPaUBAHWE Lenn U BpEMEHHAs CeNeKums.

MopsaAoK NpoBeAeHMA M3MEPEHUIA, BKAKOYAA NOMHOE OnMMcaHMe Mogenv ownbok npubopa,
YCTaHOBKY MapameTpoB, ONMMUCaHWE COMYTCTBYHOLLMX CXEM U3MEPEHUIA U KanMBPOBKKU, OTOO-
paKeHWe pe3ynbTaToB B Pas/iMYHbIX popmaTtax, NnpuseneHbl B YacTu || pykoBoACTBa MO 3KC-
nayatauuu.

Ona  npopgneHna cpoka cayxbol npubopa pekomeHayeTcA
NOAKNOYATb YCTPOMCTBA K MNOPTamM aHa/au3atopa, MCNoNb3yA
nameputenbHble Kabenn n nepexoapl (nepexosbl He NOKa3aHbl Ha
CXeMax U3MepeHui).

3atarmBaHue COGAMHVITGI'IGVI cneagyetr BbINOMIHATL C  NOMOLWbBHKO
TAPpUPOBAHHOIO KAKOYAa C HOPMUPOBAHHbLIM 3HaY€EHUEM KPYTALLETO
MOMEHTA.
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4 MNopsaok paboTbl

OCHOBHble peXnUmbl U3MepPeHUIA:

S-napameTpsbl

S-napameTpbl C NPAMbIM AOCTYNOM K NPUEMHMKAM

S-napameTpbl B paclUMPEHHOM AMana3oHe 4acToT

BanaHcHble u3mepeHus

MNapameTpbl YCTPONCTB C NEPEHOCOM HYACTOTbI

AHanus 1 dmnabTpaLmMa BO BpEMEHHOM 06.1acTu

cDyHKLI,l/IOHEEIJT bHbl€ BO3SMOXHOCTU!

ABCONOTHAs MOLLIHOCTb

JTNHEMHOCTb aMNAUTYAHOW XapaKTePUCTUKM

UmnenaHc

Bon bTMETP NOCTOAHHOIO TOKa

[loBepuTenbHbIv Tect

CuHXpoOHM3aUuA

ABTOMaTU3aUMA

Bce pexunmbl namepeHunt U yHKLMOHANbHbIE BO3MOXHOCTU NOAPOOHO NpeacTaB/ieHbl B
yactu |l pyKoBOACTBA NO 3KCMNyaTaLMK.

Ha PUCyHKax npuneeneHbl TMNMNUYHbIE CXEMbI M3MepeHVIl7I B COOTBETCTBUU C Bbl6paHHbIM pe-
KUMOM.
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S-napameTpel

1 2
\

ol

1 — NsmeputenvHbIi Kabenb
2 — Uccnegyemoe yCcTpoMCTBO

KoadpdpuumeHT oTparkeHms o4HOMNOPTOBOro YCTPOMCTBA

1 — NamepuTtenoHble Kabenu
2 — Uccneagyemoe yCcTpoOCTBO

OaHoBpeMeHHOEe N3MepeHMe YeTbIpex 3/1eMEHTOB MaTpULbI
paccesHua ABYXMNOPTOBOro YCTPOMCTBA 33 OAHO NOAKNOYEHME.
N3meHeHWe HanpaBAeHUA 30HANPOBAHNA UCMbITAaTEIbHOTO
CUrHana oCyLLeCTBAAETCA BCTPOEHHbIM NepekaoyaTenem
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N3mepeHune
S-napameTpbl
dopmart

Amnn nor
Amna avH
KCBH
da3sa
$az3a>180
B3
Pean n MHum
Monap

Bonbn
AHanus
dneKTpuyeckas
3a4eprKKa
CmeuweHune dasbl

MpeobpasosaHue
nmnepaHca

MpeobpasosaHue
napameTpos (Z, Y,
nHBepcua S)

UcKkntoyeHune uenun
BcTpanBaHume uenu

BpemeHHas obnactb
DYyHKLNMK

CraTncTtuka
MNonoca nponyckaHuA
HepaBHOMEpPHOCTb

MapameTpbl PUnbTPa



S-napameTpsl

e

1 — NamepuTtenbHble Kabenu
2 — Uccnepyemoe ycTpoOMCTBO

OAHOBpEeMEHHOE U3MepPEHMe WeCTHaALATHU 31EMEHTOB MaT-
PULLbl pacceaHmna YeTblIPEXNOPTOBOro YCTPOMCTBA 32 OAHO NoA-
KAloYeHne

4 MNopsaok paboTbl

N3mepeHune
S-napameTpel
dopmar

Amnn nor
Amnn nnH
KCBH
®da3sa
®a3a>180
B3
Pean u MHum
Monap

Bosbn
AHanus
dneKkTpuyeckas
3a4€eprKKa
CmeweHune ¢dasbl

MpeobpasoBaHue
nmneaaHca

MpeobpasoBaHue
napameTpos (Z, Y,
nHBepcua S)

UckntoyeHue uenm
BCTpaMBaHMe uenu

BpemeHHasa ob6nactb
DYyHKUUM

CraTncTuKa
Monoca nponycKkaHuA
HepaBHOMepHOCTb

MapameTpbl PUnbTPa
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MpAamon JoCTyn K NPUEeMHMKam

1\ i/ 1\: \4\: II/1 1\ i/

_tn

Kanan
nepeaaun

ana}menne OTPaAMKCHHA

1 - Kabenwu, 2 — ATteHtoaTopbl

3 —Ycunutenno, 4 — PUnbTp HUKHUX YACTOT
5 — NameputenbHbie Kabenu
6 — Niccnegyemoe ycTpoiicTBo

N3mepeHne snemeHTOB MaTpULLbl pacceaHna 04HOro KaHana
npunemo-nepegarouiero yCTpOVICTBa

I'eneparop
HCTIBITATEIBHOTO
cUTHama

Ea ArteHroarop

Ref'1 Source 1 Meas 1 Meas 2

Source 2 Ref 2
Port 1 Port 2

PacnonoxxeHue nepembiyerk gnaa npamMmoro goctyna
K NpUuemMmHnMKam
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N3mepeHune
S-napameTpbl
dopmart

Amnn nor
Amnn nvH
KCBH
®da3a
$az3a>180
B3
Pean n MHum
MNonap

Bosibn
AHanus
dneKTpuyeckas
3a4epKKa
CmeleHune ¢dasbl

MpeobpasosaHue
nmnepaHca

MpeobpasosaHue
napameTpos (Z, Y,
nHBepcua S)

UcKkntoyeHune uenun
BcTpanBaHume uenu

BpemeHHas obnactb
DYyHKLNMK

Cratuctuka
MNonoca nponyckaHuA
HepasHOMepHOCTb

MapameTpbl PUnbTPa



PacwunpeHne gnanasoHa 4yacTtot

1 - Kabenu
2 — UameputenbHble kKabenu
3 — Pacwuputenu
4 — NUccneayemoe yCTPOMCTBO

— IF REF
(3) - RFINPUT
(4) - LO INPUT

(1) - IF TEST
@

N3mepeHne 3n1emeHTOB MaTpuLLbl PacceaHUs ABYXNOPTOBOro
YCTPOWCTBA C UCMO/Ib30BaHMEM BHELLIHUX pacluimputenei

I'enepatop
HCHBITATEJIILHOI'O

CUTHaa
E ATTeHI0aTOp

I'eneparop
reTepOHH-
J] HOrO CHrHaa

PacnonoxxeHwue nepemblivyerk gna noaKAHYeEHNA paCLUMpVITeI'IEﬁ

4 MNopsaok paboTbl

N3mepeHune
S-napameTpbl
dopmart

Amnn nor
Amna avH
KCBH
da3sa
$az3a>180
B3
Pean n MHum
Monap

Bosibn
AHanus
dneKTpuyeckas
3a4epKKa
CmeleHune ¢dasbl

MpeobpasosaHue
nmnepaHca

MpeobpasosaHue
napameTpos (Z, Y,
nHBepcua S)

UcKkntoyeHune uenun
BcTpanBaHume uenu

BpemeHHas obnactb
DYyHKLNMK

Cratuctuka
MNonoca nponyckaHuA
HepasHOmMepHOCTb

MapameTpbl PUnbTPa
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banaHCHbIe namepeHua N3mepeHue

S-napameTpbl

S-napameTpsbl B

anddepeHunanbHOM
pexume
KoadpopumumneHt
2\ ocnabnenusa
i . CUHbA3HOM
1 | cocTaBnfAoLLen
AncbanaHc

1 — N3amepuTenbHble Kabenu
2 — Niccnegyemoe yCcTpoOMCTBO

N3mepeHne napameTpoB ycuantena B anddepeHumanbHOM
pexume

Hebanancno-6anancHoe ycrpoiictso (SE-Bal)

Jlornueckuit 4 Topr b Jlornyeckuii
HeOanancHsri-Tlopr a{? } OalaHCHBII
nopr 1 (SE) =/ 1opT ¢) opr 2 (Bal)

Wsmepsemoe
YCTPOICTBO

banancHo-6anancHoe ycrpoiictso (Bal-Bal)

Ilopr a/~ 2 IMoprt C}ﬂoruqecxﬂﬁ

OamaHCHBIN
nopt 2 (Bal)

GaslaHCHBII |
nopr 1 (Bal)Iopt b~
Hsmepsemoe
YCTPOHCTBO

Jlornueckui {

= Tlopr d

HebamancHo-nebanancHo-0anancHoe
ycrpoiicteo (SE-SE-Bal)

Jlornuecknii
HebanaHCHbI-TTopr a 2 Tlopt ¢ Jlornyeckuii
noprt 1 (SE) . I_ }GaﬂaHCHmﬁ
Jlornueckuii ~11opT =Iopr d nopt 3 (Bal)
HebanaHCHBIH Usmepsiemoe

nopt 2 (SE) YCTPOHCTBO

banancnoe yctpoiictro (Bal)

Jlornueckuii Topr a/~
OaJlaHCHBII { ::
nopr 1 (Bal) Ilopt b=-..,.'HmepﬂwOe

YCTPOHCTBO

Tunbl 6anaHcHbIX Lenen
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M3mepeHns ¢ nepeHoCoM HacToTbl WsmepeHue

S-napameTpbl

KoadpdpuuneHt
npeobpasoBaHuA

Mpynnosoe Bpems
3anasgblBaHus

Hckmrouenue nenu 1

- sl 4

1 — NamepuTenbHble Kabenu
2 — lonoNHUTENbHBIN CMecuTenb
3 — ®dunbTp, 4 — ccnepyemoe ycTpoMCTBO
5 — ICTOYHMK curHana (reHepaTop)

VlamepeHme napameTpoB cMecnTenA. B KauecTBe retepogunHa
ncnonb3yeTcA BHELIHWIN UCTOYHMK CUrHaNa

1 Vckniouenue enu 1
= 2 3 %
LA

[

1 — NamepuTenbHble Kabenu
2 — [lonoNHUTENbHBIN CMecuTenb
3 — ®dunbTp, 4 — ccnepyemoe ycTpoMCTBO

N3mepeHne napameTpoB CMECUTENS C MOMOLLbIO
YeTblpexnopToBoro npnbopa
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BpemeHHasa obnactb

1 — NsmeputenvHbIi Kabenb
2 — AHTeHHa

PasgeneHune cMrHanoB Bo BpemeHHoM ob61actu ¢ nocneayto-
Len cenekumemn

0
= [
o =
o,
S
g =
—5-‘ 5 ..............................
2k
2 a
Q fam

© YacroTHas

0bmacTh
-1 L
0 Yacrora, I'11 20
Bpemennas

s . 00macTh
= :
s =
5
2 =
E 5
=N
g £
=
=g

2| /-

0 400
Paccrogume, MM

Pacuyet VIMI'IyI'IbCHOﬁ XapPaKTEPUCTUKUN LENN

N3mepeHune

Z-npeobpasoBaHue
AaHHbIX U3 YAaCTOTHOM
obnactv npepBapu-
TENIbHO YMHOXEHHbIX
Ha GYHKUMIO OKHa

DYHKUUM
Tun
npeobpasoBaHuA:

pexunm
paguocurHana,

pexXnum snaeocCurHana

Cenekuuns



5 MNosepKa

lMoBepKa oOcCyllecTBnAeTcA B COOTBETCTBMM C  MeToamKkon — PT-MM-3531-441-2016
(PHOAM.468166.002 M) «I'CU. AHanusatopbl Lenen BekTopHble C1205, C1207, C1209,
C1214, C1220, C1409, C1420, C2209, C2409, C2220, C2420, C4209, C4409, C4220, C4420.
MeToamKa NoBepKn».

MeToanKa noBepkn paspaboTaHa ¢ y4ETOM TpeboBaHWUIN U PEKOMEHAAUNN, NPUBEAEHHDbIX B
MW 3411-2013.

MoBepKa NPOM3BOANTCA aKKpPeAMTOBAaHHbIMKW B YCTaHOB/NIEHHOM nopaaKe B obnactn obecne-
YeHMA eaUHCTBA U3MEPEHUI IOPUANYECKUMUN NMLAMU U UHAUBUAYANbHbIMU NPEeANPUHUMA-
TeNAMM.

OnpepeneHve NOrpewHoOCTM U3MepeHun moayna u  ¢dasbl
Ko3pdMUMEHTOB nepenaym U OTPaAXKEeHUs ANA aHan3aTopoB B
BO/IHOBOZE C CeYeHMEM, OTIMYAWMMCA OT ero M3MepuTesbHbIX
nopToB, cnegyeT NpoBoAUTb B cooTeeTcTeumn ¢ MM 3411-2013.

Ecnn BblYMCAEHHbIE MOrPEWHOCTU M3MepPeHUin moayna u ¢asbl
Ko3pdMUMEHTOB nepedaym W OTPAXKEHUA MeHblle 3HaYeHUN,
npuMBeAEHHbIX B HACTOALWEM pPYKOBOACTBE MO 3KCM/AyaTauuu B
pasgene «TexHUYECKME XapPaKTEePUCTUKM», TO 3a MNOrpPeLlHoCTb
M3MepeHUn cneayet MNPUHATb YKasaHHYlO B pyKoBoAacTBe. B
06paTHOM C/ly4ae HY)KHO MCNONb30BaTb PACCYMTAHHbIE COrNACHO
MW 3411-2013 3Ha4YeHUA NOrPELIHOCTEMN.

[Nna BbINONHEHUA U3MEPEHUI COCTaB aHANM3aTOPOB AOJIKEH bbITb
[ONOJIHEH KOMMNNEKTOM M3MEPUTE/bHLIX MepexoaoB U Habopom
KannMbpoBoUHbIX Mep (Habopom mep KoadpdMUMEHTOB Nepenayun u
OTpaXKeHMA) C CoeANHUTENS MU B HOBOM TUNE BOIHOBOAA.

[lNA BbINONIHEHWUA NOBEPKU B MOJYaBTOMATUYECKOM PEXKMUME C BO3SMOMKHOCTbIO NMPOTOKOU-
pPOBaHMA Pe3yNbTaToB MU3MepPEeHUi HeobXoAMMO MCNONb30BaTb NporpaMmHoe obecneyeHue
«VNA Performance Test».

VNA Performance Test

B nporpammHom obecneueHMnVNA Performance Test
MCNO/Ib30BaHbl PAaCNPOCTPaHEHHbIE N MPOCTble peleHns
- KHOMKW, nons Ana BBOAA, Tabnuubl W rpaduku.
Hannuue BCTPOEHHOM NHCTPYKLMN nossonset
BbINONHUTbL NPOBEPKy 6e3 obpalleHns K pyKoBoACTBaM
No 3KchayaTauuMM UAM MHbIM AOKyMeHTam. CnydaiiHble
AENCTBMA NONb30BaTeNa He npuBeayT K yTpaTe
pe3ynbTaToB M3MepeHuin nam cboto B paboTe.

MpocToTa M HafeXHOCTb
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5 Mosepka

VNA Performance Test

3dPeKTMBHOCTD

CHUXKaeTcA cymmapHoe Bpema npoBepku npubopa U
TpeboBaHMA K KBanuduKauum nepcoHana. CnoxKHble
MmaTemaTuyeckune BblYMCNEHUA BbIMOJIHAIOTCA
aBTOMaTU4YecKKn 6e3 yyacTna nosnb3oBaTens.

YHunBepcanbHOCTb

dopma npeacTaBNeHUA pe3ynbTaTOB YHMBEPCA/bHAA M
COOTBETCTBYET  PEKOMEHAAUMAM  MEXKAYHAPOAHbIX
OOKYMEHTOB NO METPOIOTUMN.

MnatdopMeHHOCTb

3a npoBepKky npubopoB O[HOrO TUNA oOTBeYaeT
NpPorpaMmmHbIi moay/ib ¢ HA6OPOM TECTOB U MHCTPYKLUMNA.
Kaxkabih moaynb obnagaet obwmmm 4epTamn: BHELHUIM
BMA, OCHOBHble YHKLMW M YyNpaBAAOWME 3N1E€MEHTbI,
cnpasKa.

Hu»Ke npuBeaeH nepeyeHb onepaLmii, KOTopble CAeayeT BbINOAHUTb NPU NoBepKe npubopa.

lNpoBepKa BHelwwHero B1Maa

MpoBepKa NPUCOEANHUTENBHBIX Pa3MepoB

Onpep,eneHme OTHOCUTENbHOM norpewHoOCTN yCTaHOBKKN YaCTOTbl BbIXOAHOIO CUrHana

OnpeaeneHve OTHOCUTENIbHOM NOMPELUHOCTN YCTaHOBKMN YPOBHS BbIXOA4HOM MOLWHOCTM

OnpeaeneHve cpeaHero KBaapaTUYeCcKoro OTKAOHEHMA Tpacchbl

MpoBepKa ypoBHA COBCTBEHHOIO WyMa NPUEMHUKOB

OnpeaeneHve HECKOPPEKTMPOBAHHbIX NAaPamMeTPOB

OnpeaeneHve abcontoTHOM NOrpeLwHoOCTM U3MepeHnin moaynsa u ¢asbl KOIPPMUMEHTOB

OTpa)KeHuA 1 nepeaaqm

OnAa onpeneneHns NOrpewHOCTM U3MepPeHUin moayna n easbl KO3GOULMEHTOB Nepesaun U
OTpa*KeHWA O0MNYyCKaeTCA MCNOJIb30BaTb KaK KOMMJIEKCHYHO NPOBEPKY, TAaK U NOINEMEHTHYIO.
KomnneKcHaa npoBepKa OCHOBaHa Ha NpMMeHeHMU HabopoB mep, coaepKalmx paccorna-
COBaHHY0 25 Q NMHMIO Nepesayn, B Kayectse mepbl OTPAXKEHUA UAM NOJAHOTO CONpoTUBAE-
HUA, 1 aTTeHtoaTopbl 20 n 40 ab. NosanemeHTHAA NPOBEPKA BbINOJHAETCA B COOTBETCTBUMU C
MW 3411-2013 n ocHoBaHa Ha MeToAe CpaBHEHUA KanMbpoBOK, UCMOJIb30BAHUE KOTOPOro
TpebyeT HaMUYMA 3TaNNIOHHOTO CPeACcTBa KaIMBPOBKM C U3BECTHbIMU METPOJIOFMYECKMMM Xa-

PaAKTEPUCTUKAMMN.
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6 TexHUuyeckoe obcnyxumBaHue

6.1 Beeaerune

HacTtoawmi pasgen yctaHaBAMBaeT NOPALOK M MPaBuaa TEXHUYECKOTO 0O6CNyXKMBaHMA aHa-
NIM3aTopa, BbINONHEHNE KOTOPbIX 06ecneynBaeT NOCTOAHHYO FOTOBHOCTb Npmubopa K pabore.

TexHnyYecKkoe o0bCnyKMBaAHUE 3aKN0YaETCA B NOAAEPKAHUM annapaTypbl B paboyem cocTon-
HUW, B PErynsipHOM KOHTPOJIe TEXHUYECKMX XapaKTepPUCTUK NyTem MpoBeAeHuA npodunak-
TUYECKUX PAabOT U KOHTPO/IbHbIX MPOBEPOK.

6.2 MNopsaoK NpoBeAEHUA TEXHUYECKOTO 06CAYKNBAHMUA

MNepen npoBegeHWEM TEXHUYECKOro 06CAyXMBaHMA cneayeT NOAroTOBUTb HEOOXOAMMbIN
WHCTPYMEHT, NPUHAANEKHOCTU U MaTepuanbl: MMHLET, OTBEPTKY, MAFKYIO KUCTb, CIIUPT 3TU-
NOBbIN peKTUPUKOBaAHHbBIN, BETOWb, 6A3b, MapAto.

Mpwn HenocpeacTBEHHOM MCNOAb30BaHMM NPMHBOPA NO HA3HAYEHUIO NPOBOAATCA Cneaytolne
BMAbI 06CNYyKMBAHUA:

® KOHTpOJIbHbIN ocmoTp (KO);

® TexHu4yeckoe obcnyxumsanue 2 (TO-2).
Mpu KpaTKoBpeMeHHOM xpaHeHuu (ao 1 roaa) nposoantcs KO.
Mpw anuTenbHom xpaHeHun (bonee 1 roga) nposogATca:

® TexHu4yeckoe obcnyxumeanue 1 npu xpaHeHun (TO-1x);

® TexHn4eckoe obcnyxumBaHme 2 npu xpaHeHnn (TO-2x).
MpY KOHTPONIBHOM OCMOTPE OCYLLECTBAIOTCA:

® NPOBEPKa KOMMNNEKTHOCTH;

® BHELWHWN OCMOTP ANA MPOBEPKU OTCYTCTBUA MEXAHWYECKUX MOBPEXAEHUN, Le-
NIOCTHOCTU U3ONALUMOHHbBIX M JIAaKOKPACOYHbIX MOKPbITUA; UCMPABHOCTU COEAUHUTENbHbIX
NpPoBOAOB, Kabenei NUTaHMA, 3a3eM/IeHUS.
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6 TexHU4Yeckoe obCcyKnBaHue

TO-2 BK/tOYaeT B ceba:
® KOHTPOJIbHbI OCMOTP;

* NPOBEPKY PYHKLMOHMPOBAHMA Npubopa (NpoBoaAUTCA NpWM NOATOTOBKE K UCMO/b-
30BaHUIO MO HA3HAYEHUIO);

® MPOTUPKY KOHTAKTOB 3/IEKTPUYECKUX Pa3beEMOB W BbICOKOYACTOTHbIX COeAUHUTe-
nen;

* NPOBEPKY NPABUAbHOCTM BeAEHUA SKCNAYyaTaLMOHHOM AOKYMEHTauuu;

* NpoBepKy PaboToCNOCOBHOCTM OTAENbHBIX Y3/10B U 610KOB;

e TO-2 coBmeLLaeTcA C NOBEPKOMN M NPU NOCTaHOBKE Ha ANUTENbHOE XPaHEHWE;
® BCKPbITb NPUBOP U BbINONHUTL Clegyowme npodunakTuyeckme paboTsbl:

- YAANUTb MblNb CTPYEN CKATOro BO34YXA;
- NPOBEPUTH KPENNEHUA Y3/10B, COCTOSTHME MNaekK;
- 3aKPbITb KPbILWKWK;

- NPOBECTM NOBEPKY;
* ynakosaTb Nnpubop.

TO-1x npoBogutca 1 pas B roa, v BKAOYAET B ceba:

NPOBEPKY HaMuMA Npmbopa Ha MecTe XpaHeHus;

nposeageHne BHeEWHErNo OCMOTpPa COCTOAHNA YNAKOBKU,

NPOBEPKY COCTOSHUSA yYeTa U YCI0BUIM XPaHEHMUS;

NPOBEpPKY NPaBUNAbHOCTU BeAEeHMA 3KCNIyaTaUMOHHOM JAOKYMEHTaUMN.

TO-2x BbinonHAeTca 1 pas B 5 neT U BKAOYAET B cebA:

BCe onepaunun TO-1x;

NPOBECTU NOBEPKY;

® ynakosaTb npubop;

NPOBEPUTb COCTOAHUE IKCNAYaTaLMOHHOM AOKYMEHTaUuu;

caenatb B opmynape OTMETKY O BbINONHEHHbIX paboTax.

KOHTpONb 1 NpOodUNAKTMKA 3/1EKTPUYECKMX KOHTAKTOB.
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6 TexHUyeckoe obCcnyKnBaHue

MpoBepKa No 3TOMY NYHKTY BK/OYAET CAeaytoLLmne onepauum:

* NpoBepKa TEXHUYECKOWN MPOYHOCTH, 3a[4e/1KMN Pa3beMOB, CETEBbIX BUIOK, HAKOHEY-
HUKOB Ha Bcex Kabensax v WHypax, TeCTMPOBaHNE NPOBOANUMOCTM COOTBETCTBYIOLLMX KOHTaK-
TOB, pa3bemos, Kabene;

* NPOBEpPKa KayecTBa Pa3beMHbIX COEANHEHUN (COCTOAHME Pe3bbbl, BO3MOMXKHOCTb U
yA06CTBO 3aBMHYMBAHMA B Pe3bb0BbIX pasbemax).

B cnyyae Heya0BNEeTBOPUTENbHbIX PE3YbTaTOB NPOBEPOK NPUHATL COOTBETCTBYIOLME MEPDI
NO PEMOHTY, 3a4e/1Ke, 3aTAMKKE COeANHUTENEN U KOHTAKTHbIX YCTPOMCTB.

KOHTpONb KayecTBa MOHTaXa NPOBOAAT NYTEM BHELIHEro OCMOTPa KOHTaKTa C MUHUMab-
HOW Pa3bopPKOM YCTPOICTB, MyTEM CHATUA KPbILWEK, MaHeNel; NPu 3TOM KOHTPOAUPYIOT Kaye-
CTBO Naek. Heobxogummo cobntoaaTb mepbl 3aWmUTbl NOYNPOBOAHUKOBbLIX 3/1EMEHTOB OT CTa-
TWUYECKOro 3/1eKTPMYECTBa.

MpodunakTnyeckne paboTbl BbIMONHAOT C MUHUMANAbHO HEObXxoAMMOM pa3bopKoit y3n0B,
TPaAKTOB, PACCTbIKOBKOW COEAUHUTENEN.

KOHTaKTHble NOBEPXHOCTU BbICOKOYACTOTHbIX COGLI,MHVITG/'IGVI npPpoTNParoT B COOTBETCTBUU C 0.
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7 TeKyLWnit pemMoHT

Mpn NnonomKke aHanmM3aTopa AOMYCKAETCA TO/IbKO TEKyWMin GUPMEHHbIN PEMOHT, 1Mbo pe-
MOHT, KOTOPbIN OCYLLECTBAAIOT NPeAnpUsTUA, UMetoLMe COOTBETCTBYIOLLYIO nLeH3uto. Me-
TOA, PEMOHTA — 06€3/IMYEHHDbI.

3anpewaeTca HapywaTb 3alWMTHble NAOMbbl, NPOU3BOAMUTH
CaMOCTOATE/IbHbI PEMOHT.

PemoHT, BbinonHAeMbl anAa obecnevyeHUAa MAN BOCCTAHOBJIEHUA
paboTtocnocobHocTM nNpubopa M COCTOALWMM B 3ameHe U (1au)
BOCCTaHOB/IEHUWM OTAE/NbHbIX YacTe.

Tekywmni
PEMOHT

MeTog, peMmoHTa, NP KOTOPOM He COXPaHAETCA MPUHAANEKHOCTb
BOCCTAHOBJ/IEHHbIX  COCTaBHbIX YacTelM K  onpeaeneHHomy
aKk3emnaapy npmbopa.

0Obe3nnyeHHbIn
meTon,
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8 XpaHeHue

AHanun3aTopbl 40 BBEAEHWUA B SKCM/IyaTaLMIO AOMKHbI XPAaHUTLCA B YNaKOBKe NpeanpuatTmus —
M3roToBUTENA NPU TEMNEpPaAType OKpyKatowero so3ayxa ot 0 go natoc 40 °C n oTHOoCUTENb-
HoW BnaxkHocTU Ao 80 % (npu TemnepaType natoc 25 °C).

XpaHeHue npubopa 6e3 ynakoBKKU cresyeT NPOM3BOAUTL NPU TEMMEPATYPe OKPYHKAIOLLEro
Bo34yxa ot natoc 10 go natoc 35 °C M oTHOCUMTENbHOM BRaXKHOCTU A0 80 % (npu Temnepatype
nnatoc 25 °C).

B nomelieHNAX ANA XpaHEeHUA coaep’KaHme Nblan, NAapoB KMCNOT U LWEeN0YEeN, arpecCcMBHbIX
rasoB W Apyrux BpeaHbIX NPUMecel, Bbi3blBatOWMX KOPPO3ULD, HE AOKHO MPEBbLIWATb CO-
AepKaHMe KOPPO3UMHO — aKTUBHbIX areHToB Ana atmocdepbl Tna 1 no NOCT 15150-69.

9 TpaHcnopTMpoBaHue

Morpy3sKka u BbIrpy3Ka ynakoBaHHbIX aHANM3ATOPOB AOJIKHbI NPOBOAUTLCA aKKypaTHO, MUC-
KNOYaA ygapbl U NoBpexaeHuAa ynakoBKW. pu TpaHcnopTupoBaHuu npubopbl cnepyet
YyCTaHaBAMBATb COMNACHO HAaHECEHHbIM HAa ynakoBKe 3HaKam. He aonyckaeTcs KaHTOBaHWe
npubopos.

TpaHCNOPTUPOBKA aHaNM3aTOPOB OCYLLECTBAAETCA B 3aKPbITbIX TPAHCMOPTHbLIX CPeacTBax
Nob0oro BMAa B CNeAyOLWNX YCI0BUAX:

e TemnepaTtypa OKpyrKatowero so3ayxa ot muHyc 50 °C go 70 °C;
® OTHOCUTENIbHAA BNAAXKHOCTb BOo3ayxa npu 30 °C He 6onee 95 %;
* aTMmochepHoe aasneHne ot 70,0 o 106,7 KMa (o1 537 ao 800 mm pT. CT.).

Mpnbopsbl paspeluaeTcs TPAHCMNOPTUPOBATL B YNaKOBAHHOM BUAE B YC/0BUAX, UCKAOYAIOLLMX
BHELIHMEe BO34eWNCTBMA, CNOCObHbIE Bbi3BaTb MEXaHUYECKUE MOBPEKAEHUA WU HAPYLWWUTb
L,eNIOCTHOCTb YNaKOBKK B MYTU CNef0BaHUA.

Tptombl CyaoB, Ky3oBa aBTOMObGWEN, UCNONb3yemMble AN NEPEBO3KM, HE OO0/KHbI Coaep-
¥KaTb MApPOB KUC/OT U LLLEN0YEN, arpeCccCMBHbIX rasoB U APYrMx BpeaHbIX NPUMECEN, Bbi3blBa-
OLLIMX KOPPO3MUIO.

Mpw TPAaHCNOPTMPOBAHUM CaMOIETOM NPUBOPLI AOMKHbI ObITb PAa3MELLLEHbI B OTaNIMBaeMbIX
repMeTU3NPOBAHHbIX OTCEKaX.
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MPUMOMKEHVUE A
(CMPABOYHOE)
OB30P NPUEOPOB

Jnana3oH vactot

BbixogHaa MOLWHOCTb

Konunuectso Touek " Pexxumbl CneunanbHble
AHanusartop . CpegHuin ypoBeHb LWyma .
Bpems namepeHui n3mepeHuin pexumbl
CKO Tpacchl
Konuyectso noptos
105 o 100 Ky 10 4,8 MMy o 2010t S-napamerpb!
oT muHyc 60 go 10 gbm >
ot 1 no 500 001 Jinrennocte BpemeHHasa obnactb
muHyc 143 abm/Ty, NmnepaHc
10 mKkc HanpsaxxeHune
0,001 pnb MpeobpasoBaHue
2 nopta, Tun N p—

ot 100 Kly po 7 Iy,
ot 1 ao 500 001
10 mKkc

2 nopta, Tun N

oT muHyc 60 go 15 abm
MuHyc 143 abm/Ty,
0,001 gb

S-napameTpel
JInHeMHoCTb
UmnepaHc

MNpeobpa3oBaHue
4acToTbl

BpemeHHasa obnacTb

Hanpa)keHune

ot 100 Ky, go 9 My,
ot 1 ao 500 001
10 mKkc

2 nopta, Tun N

oT muHyc 60 go 15 abm
MuHyc 143 abm/Ty,
0,001 ab

S-napameTpel
JInHeHoCTb
UmneaaHc

MNpeobpa3oBaHue
4acToThbI

BpemeHHasa obnactb

HanpsaxeHune




ot 100 Kly, go 9 My,
ot 1 ao 500 001
10 mKc

2 nopta, Tun N

oT muHyc 60 go 15 gbm
MuHyc 143 abm/Ty,
0,001 ab

S-napameTpebl
JInHeMHoCTb
UmnepaHc

MNpeobpa3oBaHue
4acToThbI

Mpamoin gocTyn K
NPUeMHUKam

BpemeHHasa obnacTb

Hanpa)keHune

C4209

ot 100 Ky, go 9 My,
pacwupeHune go 110 My,
ot 1 no 500 001
10 mKc

2 nopta, Tun N

oT muHyc 60 go 15 abm
MuHyc 143 abm/Ty,
0,001 ab

S-napameTpebl
JInHeMHoCTb
UmnepaHc

MNpeobpa3oBaHue
4acToThbI

PacwupeHune ananasoHa
yacTtoT

BpemeHHasa obnacTb

HanpakeHune

ot 100 KMy, go 9 My,
ot 1 ao 500 001
10 mKc

4 nopta, TN N

oT muHyc 60 go 15 abm
MuHyc 143 abm/Ty,
0,001 ab

S-napameTpel
JInHeMHoCTb
UmnepaHc

MNpeobpa3oBaHue
4acToThbI

BbanaHcHble nsmepeHusa
BpemeHHasa obnacTtb

HanpsaxeHune

ot 100 KMy, go 9 Ny,
ot 1 ao 500 001
10 mKc

4 nopta, TN N

oT muHyc 60 go 15 gbm
MuHyc 143 abm/Ty,
0,001 ab

S-napameTpel
JInHeMHoCTb
UmnepaHc

MNpeobpa3oBaHue
4acToTbI

Mpamoi gocTyn K
NpPUeMHUKam

BanaHcHble U3mepeHus
BpemeHHasa obnacTb

HanpsaxeHune




JnanasoH vactot
BbIxogHaa MOLLHOCTb

Konnuectso Touek . Pexknmbl CneunanbHble
AHanusartop . CpegHuin ypoBeHb LWyma .
Bpema namepeHmi N3MepeHunn peXnmel
CKO Tpacchl
Konunyectso noptos
ot 100 KTy po 9 My, S-napameTpbl PacwupeHmne ananasoHa
C4409 pacwwupeHue o 110 My oT muHyc 60 go 15 abm JIMHelHOCTb 4acToT
ot 1 10 500 001 MuHyc 143 abm/Iy VimMneaaHc banaHcHble nsmepeHua
10 mKc 0,001 b MpeobpasosaHue BpemeHHas obnacTb
4 nopta, Tun N 4acToTbl HanpsaxeHune

C1214 o1 100 Kl'y go 14 Ty, 60 20 10 A5 S-napamerpel
oT muHyc 60 ao 10 abm n "
ot 1 o 500001 vHeMROCTS BpemeHHasa obnactb
MuHyc 133 abm/Ty, MmnepaHc
12 mKc HanpsaxxeHune
0,001 nb NpeobpaszosaHue
2 nopta, Tun N 4aCTOThI

S-napameTpbl

C1220 ot 100 Kl'y, po 20 Ty, €0 10 2E
oT MmuHyc 60 go 10 gbm Ji Y
ot 1 go 500 001 VIHENHOCTL BpemeHHada obnactb
muHyc 133 abm/Ty, NmnepaHc
12 mKc 0.001 2 HanpsaxxeHune
) a
2 nopra, NMD 3,5 Mm ”peoqiiiz‘:za””e

C2220

o1 100 Kl'y, go 20 My,

S-napameTpel

Mpamoi gocTyn K

10 nb Y,
ot 1 40 500 001 ot MVIHVC16303A05 O/f. m JInHelHoCTb NpUeMHVKaM
12 mKc mnRye ABM/TH MImneaakc BpemeHHada obnactb
0,001 b NpeobpasosaHue

2 nopta, NMD 3,5 mm

4acCToOThbl

HanpsaxeHune




o1 100 Kl'y, go 20 My,
pacwupeHune go 110 My,
_ ot 1 a0 500 001
© = 12 mKc

2 nopta, NMD 3,5 mm

C4220

[SIPLANAR

oT muHyc 60 go 10 gbm
MuHyc 133 abm/Ty,
0,001 pob

S-napameTpel
JInHenHoCTb
UmneaaHc

MNpeobpa3oBaHue
4acToThbl

PacwupeHune ananasoHa
yacTtoT

BpemeHHasa obnacTtb

HanpsaxeHune

€1420 ot 100 Kl'y 8o 20 Ty

ot 1 a0 500001
. 12 mKc
- 4 nopta, NMD 3,5 mm

[FIPLANAR

oT muHyc 60 go 10 gbm
MuHyc 133 abm/Ty,
0,001 gob

S-napameTpel
JInHenHoCTb
UmneaaHc

MNpeobpa3oBaHue
4acToThbI

banaHcHble nsmepeHua
BpemeHHasa obnacTb

Hanpa)keHune

o1 100 Kl'y, o 20 My,

111 | oT 1 oo 500 001
t..-m.\»m I 12 MKC
- 4 nopta, NMD 3,5 mm

oT muHyc 60 go 10 gbm
MuHyc 133 abm/Ty,
0,001 nob

S-napameTpbl
JInHeHoCTb
UmnepaHc

MNpeobpa3oBaHue
4acToThbI

Mpamoit goctyn K
NpPUeMHUKam

banaHcHble nsmepeHusa
BpemeHHasa obnacTb

HanpakeHune

o1 100 Kl'y, go 20 My,
pacwupenune go 110 Iy,
ot 1 ao 500 001
12 mkc
4 nopta, NMD 3,5 mm

D-®-B
$5t
B

SIPLANAR

oT muHyc 60 go 10 gbm
MuHyc 133 abm/Ty,
0,001 nob

S-napameTpbl
JInHeHoCTb
UmnepaHc

MNpeobpa3oBaHue
4acToThbI

PacwunpeHune gnanasoHa
yacrot

banaHcHble nsmepeHusa
BpemeHHasa obnacTb

Hanpa)keHune
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