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BeepeHune

[lOKyMeHT ABNseTcA 06HOBNEHHOM pefaKLMel PyKOBOACTB NO 3KCMAyaTaunm:

HanmeHoBaHue O603Ha4YeHne AOKYMEHTa
S5045, S5065, S5085 P23 6687-143-21477812-2018
S5048, S7530 P23 6687-102-21477812-2013
550180 P3 6687-141-21477812-2018

HacToslee pyKoBOACTBO NO 3KCMyaTauMm npeaHasHavYeHo ANs U3y4eHUA YCTPOMCTBA, NPUH-
uuna AencTama, NpaBua UCNONb30BaHWNSA, TPAHCMOPTUPOBAHUA U XPaHEHMA aHAIM3aTOPOB Le-
nen BEKTOPHbIX (ganee — aHanM3aTopbl).

PyKoBOACTBO NO 3KCMN/yaTaLMKM COCTOMT U3 ABYX YacTeu.

B nepBoit YyacTn cogepKartca obume ceegeHns o6 aHanmMsaTopax, NpMBeAeHbl OCHOBHbIE U
CNpaBOYHble TEXHUYECKNE XapPaKTEPUCTUKM, YKa3aHbl COCTaB, YC/I0BMA SKCNAyaTalumnm, TpaHc-
NOPTUPOBAHMA U XPAHEHMA.

Bo BTOpOWM YacTu NnpuseaeHbl MHCTPYKLMM NO YCTAHOBKE M HACTPOMKe nporpammHoro obecne-
YyeHuA, JAHO ONMCaHMe NPOrpPaMMbl, NPeaCcTaBNeH NOPAAOK NPOBEAEHNA U3MEPEHNI.

Mepen HayanoM 3KCNAyaTaLMM aHaIM3aTopPoB HEOOXOANMO 03HAKOMUTLCA C HACTOALLMUM PY-
KOBOACTBOM W, NPU HEOBXOAMMOCTH, C PYKOBOACTBOM NPOrpaMmMmncTa AnA AUCTaHLUMOHHOIO
ynpasaeHus npnbopamu.

PaboTa c aHann3aTopaMm U UX TEXHMYECKOE 0BCNyKMBaAHNE A0NKHbI OCYLLECTBAATLCA KBaIN-
dMUMPOBAHHBIM NEPCOHANIOM C MHXKEHEPHOW NOArOTOBKOM, MMEKOLWMUM Haya/ibHble HaBbIKM
no paborte c yctpoictBamu CBY 1 NnepcoHabHbIM KOMMbIOTEPOM.

MpeanpuaATMe-U3roToBMTENb OCTABAAET 3a cOBOI NpaBo, He yBeAOMAA NOTpebutensn, BHO-
CUTb B KOHCTPYKLMIO M AOKYMEHTALMIO aHaNM3aTOPOB U3MEHEHUSA, HE BAUAIOLLME HA UX HOP-
MWPOBAHHbIE METPONIOTMYECKUE XaPaKTEPUCTUKN.

BHUMAHME: AAHHbIA JOKYMEHT ABNAETCA PE3Y/IbTATOM TBOPYECKOIO TPYAA U UH-
TENNEKTYA/IbHOW AEATE/IbHOCTU COTPYAHMKOB NPEANPUATUA-U3TOTOBUTENA. HE [10-
MYCKAETCA MCNOJIb3OBAHUE OAHHOIO JOKYMEHTA, PABHO KAK U EFO YACTH, BE3 YKA-
3AHNA HAMMEHOBAHWA OOKYMEHTA U HAMMEHOBAHWA TMPEAMNMPUATUA-U3TOTOBU-
TENA.

SAMPELLAETCA KOMMEPYECKOE NCMNOJIb3OBAHME JAHHOIO AOKYMEHTA, PABHO KAK A
ErO YACTW, BE3 NMMCbMEHHOIO COIMTACUA NPEANPUATUNA-U3TOTOBUTENA.

MpeanpuATMe-U3roToBMTE/Ib HE HECET OTBETCTBEHHOCTU 33 NOCNEACTBMA HENPABUIbHOM 3KC-
nayaTaunmn aHaAn3aTopoBs, HapyweHUA npasmn 6e30nacHOCTM U HecobtogeHMA NPoYnX He-
06X0ANMBIX Mep NPeAOCTOPOXKHOCTH.



1 TpeboBaHuMa 6e3onacHOCTH

Mpw aKcnayaTaumMm aHann3aTopa Heobxoaumo cobnogate TpebosaHma: «MpaBuna TeXHUYe-
CKOM 3KCN/lyaTauum 3/1eKTPOyCTaHOBOK noTpebuteneii» n «MNpasBuna TeXHNKK 6e3onacHoCTH
NpwW 3KCNAyaTaLMmn 3N1EeKTPOYCTAaHOBOK NoTpebutenemn».

Mpu paboTe c npubopom Heobxoanmo cobnogaTb o0buwme mepbl 6€30MaCHOCTM, OTHOCALLU-
eca K annapaTtype, paboTatowen ot anektpocetn ~ 220 B, 50 Iy,

3aszem/ieHMe aHann3aTopa NPoOU3BOAUTCA Yepe3 KNeMMbl « J=— », PACNOJIO}KEHHble Ha ne-
peaHen u 3aAHel NaHensx aHaaAn3aTopa, € LWMHOM 3aWMTHOro 3a3eM/eHus.

BHUMAHMUE:

PA3PbIB /IMHUN 3ALLMTHOIO 3A3EMJIEHMA MOMET CAOE/IATb PABOTY C MPUBEOPOM
ONACHOM.

OCMOTP MPOBOANTLb TOJIbKO MPU OTRTIOYEHUWN MPUBOPA OT CETU SIEKTPOIMUTA-
HUA.

3AMNPELLAETCA HAPYLIATb 3ALLUMTHBIE N/IOMBbI, MPOU3BOANTb CAMOCTOATE/NbHbIN
PEMOHT.

K paboTe c aHaIM3aTopoOM MOTYT HbITb AONYLLEHBI UL, NpOLeLIne
MHCTPYKTaXK MO TexHWKe 6e3onacHocTM npu paboTe C 31eKTpo- U
paanonsmepuTenbHbIMM Npubopamu.

Mepen BKAOYeHMEM npubopa B CeTb cneayeT MPOBEPUTb
MCNPaBHOCTb BHELWIHEro 610Ka NUTaHMA.

L

Jo Hayana paboTtbl ¢ Nnpubopom ero Kopnyc (kKnemma =) A0/KeH
6bITb COEAMHEH C KOPMYCOM U3MEPAEMOro YCTPOMCTBA.




1 TpeboBaHuMA besonacHOCTH

3awmTa ot INNIEKTPOCTATUHECKOTIO pa3paa

Ha pabouem mecte onKHbl BbiTb NPUHATLHI Mepbl Mo obecnevyeHuto
3aWMTbl OT BO34EMCTBMA CTAaTUYECKOTO 3/IeKTPUYECTBa.

3aWwnTa OT INEKTPOCTAaTUYECKOro pas3pAafa O4vYeHb BaxKHa npu
nogKAtoyeHMn K npubopy, nmMbo npu  OTKAKOYEHUM OT HEro
namepaemoro yctponcrea. CraTMyeckoe 3S1EeKTPUYECTBO MOXKET
HaKONMUTbCA HA Bawem Tene U NpuM  paspage MNoBpeanTb
YyBCTBUTE/IbHbIE 3/1IEMEHTbI BHYTPEHHUX wenen anbo npnbopa, nnbo
N3MepAeMOro YyCTpoicTBa. [nAa npeaoTBpalleHMA MOBpeXAeHuA
HeobxoamMmo cobntoaaTth creaytouee:

- 8cee0d CHMMaTb HAKOMJEHHbIM Ha Tene 3apaf CTaTUYecKkoro
3/IeKTpUYECTBa A0 MPUKOCHOBEHUA K aHanMsatopy W Apyrum
YYBCTBUTE/IbHbIM K CTAaTUYECKOMY 3JIEKTPUYECTBY YCTPONCTBAM;

- 8ce20a UCNO/b30BaTb 3a3EM/IEHHbIN NPOBOAALLMIA HACTO/bHbIN
KOBPUK;

-8ce20a HafeBaTb HA PYKY 3a3eMNEHHbI aHTUCTATUYECKWUI
6pacneT, NOACOEAMHEHHbIM K 3a3eM/IeHHOMY npoBoALLemy
HACTO/IbHOMY KOBPMKY Yepes Nocaef0BaTeIbHO NOAKAOUYEHHbIN
pe3suctop 1 MQ.



2 OnucaHme u NpuHUMn paboTbl

2.1 Ha3sHauveHune
MNonHoe ToproBoe HaumeHoBaHWe, TN N 0603HavyeHne Npubopa:
* AHanusaTopbl Uenei BeKTopHble S5045, S5065, S5085, S7530, S5048, S50180.

AHanusaTtopsbl Lenei BEKTOPHbIe NpeaHa3sHaYyeHbl ANA U3MEPEHUI KOMMIEKCHbIX KO3ddULM-
€HTOB Nepesayn U OTPaXKeHUn (3N1eMEHTOB MaTPULbl PACCEAHUA) MHOTONONOCHUKOB.

O6nacTb NPUMEHEHUA — NPOBEPKA, HACTPOMKA 1 pa3paboTKa PasNIMUYHbIX PaANOTEXHUYECKUNX
YCTPOWCTB B YC/IOBMAX NPOMbILIIEHHOrO NPOM3BOACTBA U labopaTopuii, B TOM YMC/E B CO-
CTaBe aBTOMATU3NPOBAHHbIX N3MEPUTENbHbIX CTEHA0B.

AHaNM3aTopbl Lienei BEKTOPHbIe NO3BONAIOT OCYLLECTBAATL ANCTAHLMOHHOE yrpaBaeHue no
npotokonam COM/DCOM, TCP/IP Socket.

2.2 CocTtaB

AHanNM3aTopbl OTAMYALOTCA APYr OT Apyra 3HaYeHUemM BOSIHOBOrO COMPOTMBAEHNA COeaNHUTEe-
el U3BMepUTENbHbIX NOPTOB U AMANA30HOM paboumnx YyacToT. PyHKUMOHANbHblE 0COBEHHOCTH
KpaTKo nepeyuncieHbl B Tabamue 2.1 n npunoxeHmun A. BHeWHWN BUA aHaAnM3aTopoB npuBee-
A€eH B pasgene 4.1.

Tabnumua 2.1 PyHKUMOHANbHbIE 0COOEHHOCTU aHa/IN3aTOPOB

AHanusartop [AnanasoH pabounx yactoT

AHanusaTtopsbl C BOJIHOBbIM conpoTusaeHnem 50 Om

S$5045 oT9kKlIL fo 4,50y,
S$5048 o1 20 Kly 8o 4,8 Iy,
S5065 oT9kKlMy fo 6,5 My,
S5085 oT9kKlMy fo 8,5y,
$50180 ot 100 Kl'y, go 18 Iy,

AHanunsaTopbl C BONHOBbIM conpoTuaiieHnem 75 Om

S$7530 oT 20 KMy o 3 My,

AHanusaTtopbl paboTaloT noa ynpaBieHMEeM BHELIHEro NepCcoHaNbHOro KOMMbIOTEPA C YCTa-
HOBNIEHHbIM MPOrpamMmMHbIM obecneyeHnem, KoTopoe NPoBoANT 06paboTKy MHGoOpPMaLUKN K
BbINO/IHAET GYHKLMIO NONb30BATENbCKOrO UHTepdeiica. s CBA3N C NEPCOHAbHbIM KOMMb-
toTepomM mucnosbsyetca uHTepdpeinc USB 2.0. NMepcoHanbHbIiM KOMNbIOTEP HE BXOAMUT B KOM-
NIEKT NOCTaBKWU. KOMNIEKT NOCTaBKM yKasaH B Tabauue 2.2.



2 OnucaHue u NnpuHUMN paboTsbl

Tabnumua 2.2 KomnaekT nocTaBku

HanmeHoBaHue Konunyectso, Wr.
AHanusaTop uener BEKTOPHbIM 1
Kabenb USB 1
BnoK NUTaHuA 1

USB flash HakonuTenb c nporpammHbiM obecneveHnem,
PYKOBOACTBOM MO 3KCMNAyaTauMmM U METOANKOM NOBEPKK (ans 1
aHa/IN3aTOPOB YTBEPKAEHHOTO TMNa)

MpuHaaNeXHOCTH -

dopmynap 1

MpumeyaHus:
1 KoHKpeTHaa moaenb aHanMsaTopa onpeaensaeTca npuv 3akase.

2 MporpammHoe obecneyeHne U AOKyMeHTauma noctasnaTca Ha USB flash Hakonu-
Tene.

3 PyKoBOACTBO MO 3KCN/yaTaumnm COAEPKUT ABe YaCTU.

4 MNMpUHAANEKHOCTU, K KOTOPbIM OTHOCATCA M3MepUTenbHble Kabenn n nepexoapl, a
TaKXKe cpeacTBa KaMbpPOBKKM, MOCTAaBAAOTCA NO OTAE/IbHOMY 3aKasy.

Heobxoaumble ons sKcnayaTauMy aHa/M3aTOPOB NPUHAANEKHOCTU, K KOTOPbIM OTHOCATCA
n3mepuTenbHble Kabenn u nepexoapl, a TakKe CpeacTBa KanMbpoBKK, NpuBeaeHbl B Tabau-
uax 2.3 - 2.8. YKasaHHble NPUHAANEXKHOCTM NOCTABAAKOTCA NO OTAENbHOMY 3aKa3y. KomnnekT
N3 OQHUX NPUHAANEKHOCTEN MOMKET NPUMEHSATHCA B COCTaBE C HECKO/IbKMMU Npubopamu. [Jo-
NyCKaeTCcs UCNONb30BaTb KOMMEPYECKU AOCTYMHbIE NPUHAANEKHOCTU N06bIX Npon3BoauTe-
Nel ¢ aHaNorMYHbIMM NapameTpamum.

MpuHagnexHocTH

Kabenu namepurenbHble

MNepexoabl NU3mepuUTeNbHbIE

ABTOMaTUYECKME KAaNMBPOBOYHbIE MOAYAM

Habopbl mep

Kntoum TapupoBaHHble




2 OnucaHue 1 npuHUmMn paboTsbl

N3meputenoHble Kabenu npeaHasHavyeHbl 414 NOAKNOYEHNA MHOFONOPTOBbLIX UCCNeAyEeMbIX
yctpoiict (MY) K nopTam aHanmsatopa. OHM A0/MKHbI 061a4aTb Mano amnNanTygHou u da-
30BOM HeCTabUNbHOCTbIO NpK U3rnbe. PekomeHayemble Kabenu ykasaHbl B Tabaunue 2.3.

Tabnnuya 2.3 Kabenu nameputenbHole
HanmeHoBaHue O603HaueHune Mpounssogutens

MpeunsnoHHble
Kabenb nameputesibHbIM NTC195 Flexco Microwave
Kabenb nameputesbHbIM CC Soontai

Ob6uwero npMmeHeHuA

Kabenb nameputesnbHbIN C50 Mnanap
Kabenb nameputenbHbIn C75 MnaHap
Kabenb nameputenbHbIn KC18A HMN® MukpaH

MpumeyvaHue — Konnyectso Kabenen n TMNbI X COG,CI,VIHMTeﬂeﬁ onpeaenAaroTca Npu 3aKase.

[na npefoTBpalleHNa NOSIOMKKU Kabenen n ynydlweHna noBTOPAEMOCTU U3MEPEHUNIN pPeKo-
MeHAYyeTCcA MCMNO/b30BaTb Nepexogbl. [lepeyeHb pekomeHAyembix NepexoaoB yKasaH B Tab-
nvue 2.4.

Tabnuua 2.4 Nepexoapl USMepUTesibHbIE

HavmeHoBaHue O603HayeHne MNpoussogutennb

MpeunsnoHHble

0558121, 05K121,

Mepexoa NsmepuUTeNbHbIN P5S121, PSK121 Rosenberger
Mepexon namepuTenbHbIn ADP1A MnaHap (HNK Taup)
Mepexoa namepuTenbHbIN MK2 HMN® MukpaH

MpumeyaHne — KoanuectBo nepexogoB WM TUMbl UX COeAMHUTENEN ONpPenenatoTca npu
3aKase.

CpenctBa KanvMbpoBKM NpefHasHayeHbl ANA BbINOJIHEHMA HACTPOMKM npubopa nepen wc-
No/Ib30BaHWEM, NO3BONAIOWEN CYLLECTBEHHO CHM3UTb MOrPELIHOCTb U3MEPEHMUIA KOMMNIEKC-
HbIX KO3GOULMEHTOB NepesayUn 1 oTpaKeHUA.



2 OnucaHue u NnpuHUMN paboTsbl

[na KannbpoBKM aHANM3aTOPOB MOFYT MCMNO/Ib30BATbCA aBTOMATMYECKME KaNMBPOBOYHbIE
MOoAyAu, Habopbl Mep C PE3UCTUBHLIMWU COrNaCOBaHHbIMM Harpyskamm WM C cornacoBaH-
HbIMW Harpy3Kamu ¢ NoABUXKHbIM MOrNOTUTENIEM, A TaKKe Habopbl Mep C OTpesKkamu npeum-
3MOHHbIX NHMIN Nepegayn. lNepeyeHb peKoMeHAyeMbIX CPeAcTB KanubpoBKM NpUBEAEH B
Tabnumuax 2.5 - 2.6, TpeboBaHMA K NapaMeTpam Harpysok u3 cocTaBa HabopoB mep nepeymnc-

NieHbl B Tabaumue 2.7.

Tabnnuya 2.5 ABTomaTmyeckne KanmbposBoUyHble Mogyn

HanmeHoBaHwue O603HayeHue MpounssoguTens
MpeunsnoHHbIe
A o
BTOMaTVILIeCKVI‘E/I ACM Mnanap
KaNIMBPOBOYHbIN MoAay b
MpumeyaHne — KoanyectBO M TUMNbl aBTOMATMYECKUX KANMOPOBOYHBLIX MoAynen
onpeAenAlTcA Npu 3akase.
Tabnuua 2.6 Habopbl mep
HavmeHoBaHue O603HayeHne MNpoussogutennb
MpeunsnoHHble
Habop mep koa¢duunenTos ZV-2270 Rohde & Schwarz
nepeaayn n oTparkeHmn
Hab
abop mep Ko3¢duuyenTos P5CK010-170 Rosenberger

nepegayn n oTparkeHusa

Obuiero npumeHeHuUs

Habop mep kKoapodmumneHTos 85032F, 85054B . .
nepegayn n oTpaxkeHusa 850368 Keysight Technologies
Habop mep kKoapdmumneHToB HKMM HM® Mukpar
nepesayun n oTpaykeHusa

Romnnekt mep N9.1, N18.1 Mnavap

KaﬂM6DOBOHHbM

MpumeyaHne - Konnyectso M Tunbl HabOPOB KanMBPOBOYHbLIX Mep OnpeaenatoTca npu

3aKase.

10



2 OnucaHue 1 npuHUmMn paboTsbl

Tabnuua 2.7 PekomeHayemble NapameTpbl HAarpy3oK M3 cocTaBa Habopa mep

HavmeHoBaHMe xapaKTepUCTUKK 3HayeHWe xapaKTepUCTUKM
Moaynb KoapdnumeHTa OTpa*keHus Harpy3sok
cornacoBaHHbIX, He bonee 0,050

ABCONIOTHAA NOrpPeLwHOCTb ONpeaeneHna AenCTBUTEIbHbIX
3HaYeHU moayna KoapPuuMeHTa OTpaXKeHUA HaArpys3ok
COrNACcOBAHHbIX B ANANA30HE YaCTOT:

ot00010T0Ty, 10,005

cBbiwe 10 oo 18 1Ty, 0,008
Moaynb KoapduumneHTa OoTpaxKeHus Harpy3ok
KOPOTKO3aMKHYTbIX U XO/IOCTOrO X043, HE MeHee 0,970

Ab6CoNtOTHAA NOrpeLwHoOCTb onpeaeneHma AenCTBUTEIbHbIX
3HayeHMn ¢asbl KoadPUUMEHTA OTpPaKEHUA HaArpysok
KOPOTKO3aMKHYTbIX M XO/I0CTOrO X043 B AMana3oHe 4acToT,

rpagyc:
ot0 0100y, 1,0
cebiwe 10 o 18 My, +1,5

[Ona npeaoTepalLeHnsa NONOMKN coeanHuTenei n obecneyeHns makcumabHOM NOBTOPSAEMO-
CTM pe3ynbTaTa U3MEPEHUN, NOAKIOYEHME YCTPONCTB PEKOMEHAYETCA BbINONHATL C MOMO-
LLLbIO TAPUPOBAHHbIX KAOYEN.

3aTArMBaHMe coeguHUTENEN cneayeT BbINOAHATL C  MOMOLLbHO
TAapPUPOBAHHOIO K/AOYA C HOPMMPOBAHHLIM 3HAYEHMEM KpyTALLero
momeHTa ot 1,1 go 1,7 H-m ana coegmuuutenen tun N un lll.

MepeyeHb peKoOMeHAYEMbIX KAtoUYel npuseseH B Tabamue 2.8.

Tabnnua 2.8 Knoum TapmpoBaHHble

HanmeHoBaHume O603HayeHue Mpoussogutenn
Kntou TapmMpoBaHHbIN KT MukKpaH
Kntou TapmMpoBaHHbIN ANO TW Anoison

MpumeyaHue — KonnmyecTso 1 TUMbl KAOYEen onpeaenaroTcs Npu 3aKase.
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2 OnucaHue u NnpuHUMN paboTsbl

2.3 TexXHMUYeCKMe XapaKTepmUCTUKM

2.3.1 OCHOBHble TEXHMUYECKME XapPaAKTEPUCTUKM

Ana S5045, S5048, S5065, S5085 1 S7530 ananasoHbl U Npeaenbl NOrpeLHOCTeEN N3MEePEHUI
KOMMNAEKCHbIX KO3IOOUUMEHTOB Nepesayn u OTPaXKeHWUs, a TaKKe KoapduuMeHTa cToaden
BOJIHbI N0 HanpsaKeHuto (aanee KCBH, obo3HavaeTca Kemu) NpuBeaeHbl ana paboyero gnana-
30Ha TemnepaTyp OKpyKatowen cpeabl U NpU U3MEHEeHUM TemnepaTypbl He Bonee yem Ha
+1 °C nocne BbINOAHEHUS MOJIHOM OAHOMOPTOBOM (TO/MILKO ANA KO3pPULIMEHTa OTparKeHUs)
WKW NOSIHOM ABYXNOPTOBOM KanMbpPOBKM NpPU YPOBHE BbIXOAHOW MOLLHOCTU MUHYC 5 ABm M
nonoce GpmMAbTPA NPOMEKYTOYHOM YacToTbl 10 Iu,.

Ona S50180 gmanasoHbl M Npegensl NOrPeLHOCTEN U3MEPEHUN KOMMIEKCHBIX KO3pPMUMEH-
TOB Nepeaayn 1 oTparkeHusn, a Takxke KCBH npuseaeHbl ans paboyero ananasoHa temnepa-
TYp OKpYy:KatoLLeln cpeabl M Npu NU3MeHeHMM TeMmnepaTypbl He 6onee yem Ha £1 °C nocne Bbli-
NONHEHWNA NOJIHOW OAHOMNOPTOBOM (TONbKO ANA KO3dpPULMEHTaA OTPaAXKEHMA) UAU MOJIHOM
ABYXNOPTOBOM KaNIMBPOBKM NPU YpOBHE BbIXOAHOM MoLHOcTM O ABM 1 nonoce ¢punbTpa npo-
MEXYTOYHOM YacToThbl 1 'L,

Mpeaensl norpewHocTn KoadpdpuumneHTa nepeaaym aHaan3aTopa MoryT bbiTb paccyMTaHbl ANA
noboro AOCTYNHOro ypoBHA BbIXOAHOW MOLLHOCTM M NOAOCbI GUAbTPA NPOMEKYTOUYHOWN Ya-
CTOTbl N0 GopMynam 1 KoadduLMeHTaM, KOTOpble YKasaHbl B Tabaumuax.

[na nonyvyeHUA yKasaHHbIX B Tabauue 2.9 npeaenoB NOrpelwHocTM U3MepeHuin moayna u
da3bl KO3PDMUMEHTOB Nepenayn N oTpaKeHMa ceayeT NPUMEHATb NPEeLU3NOHHbIE U3MEpPU-
TenbHble Kabenun, nepexodbl U cpeacTsa KanmbpoBKu. MpK NCNONb30BaHUN NPUHAANEKHO-
cTen obuwero NnpUMeHeHUA npeaesbl NOrpPewHoCcTM MoryT 6bITb yBeMYeHbl. B aTom ciyyae
Ana onpeaeneHns AencTBUTE/IbHbIX 3HAaYeHU MOrpelHoCcTM HeobxoAMmOo MCNONb30BaTb
MW 3411-2013 «locypapcTBeHHas cuctema obecnevyeHnsa eAnHCTBA M3MepeHuin. AHanusa-
TOpbI Lenei BeKTopHble. MeToAuMKa onpeaeneHmna MeTpoIorMYeCcKUX XapaKTEPUCTUKY.

MeTponoruyeckme M TeXHUYECKME XAPaKTEPUCTUKM aHANM3ATOPOB MNpuBeaeHbl B Tabau-
uax 2.9 n 2.10, HeCKOPPEKTUPOBaAHHbIE NapameTpbl B Tabamue 2.11, apdekTuBHbIE (CKOPPEK-
TUPOBAHHbIE) NapameTpbl B Tabaunue 2.12.
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Tabnuvua 2.9 MeTponornyeckne xapakTepuCcTUKn

HanmeHoBaHMeE XapaKTePUCTUKM

dunanasoH paboumnx yactot, Ml
S5045
S5048
S5065
S5085
S50180
S7530

Mpeaenbl  AOMYyCKAaemol OTHOCUTE/NbHOM
NOrpeLwHoCcTH YCTaHOBKM 4acToThbl
BbIXOAHOMO CUrHana

[nanasoH YyCTaHOBKM YPOBHA BbIXOAHOM
MOLWHOCTH, Abm:

$5045, S5065
$5048, S7530
S5085:
oT9KIu o 8 1My,
cebiwe 8 My 4o 8,51,
$50180:
o1 100 Kly, go 16 My,
cebiwe 16 My go 18 M,

Mpeaenbl AONYCKAEMOW OTHOCUTE/NIbHOM
NMOrpeLHOCTU YCTAaHOBKU YPOBHSA BbIXOLHOM
molHocTmn, ab:

S5045, S5065, S5085
S50180 %)

S5048, S7530

2 OnucaHue 1 npuHUmMn paboTsbl

3HaYeHue XapaKTepPUCTUKH

ot 0,009 ao 4500,000
o1 0,02 go 4800,00
ot 0,009 go 6500,000
ot 0,009 go 8500,000
ot 0,1 go 18000,0

o1 0,02 go 3000,00

+5%x10°°

OT MuHyc 55 go natoc 5

oT muHyc 50 go natoc 5

OoT MuHyc 55 go natoc 5

OoT MuHyc 55 go natoc 3

oT MmuHyc 45 no natoc 10

OT MUHyC 45 po natoc 6
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2 OnucaHue u NnpuHUMN paboTsbl

HanmeHoBaHMe XapaKTePUCTUKM

JduanasoH n3mepeHum moAayna
KoadpduumeHTa oTparKeHnA

Mpeaensl aonyckaemon abcontoTHoOM
NorpeLwHocTm n3mepeHui Mmoayna
KoapduumeHTa otpaxenmsa 234

Mpeaensl aonyckaemon abcontoTHoOM
NorpeLHocTm M3MEpPEHUNN dasbl

KoapduLUMeHTa oTpaxkeHus, rpagyc

Mpeaenbl A0ONYCKaeMOW OTHOCUTE/IbHOM
norpewHocTv namepeHuin KCBH, % 3)

JduanasoH n3mepeHum moAayna
KoapduumeHTa nepegaum B AMaANa3oHe
yacroT, ab ©):

S5045, S5065:

oT 9 Kl'y go 300 Ky,

cBbiwe 300 KMy, A0 BepXHEN rpaHuLbl
$5048, S7530:

oT 20 Kl'y, ao 300 Kly,

cBblwe 300 KMy, A0 BepXHEN rpaHuLbl
S5085:

oT 9 Kl'y go 300 Kly,

cebiwe 300 KMy, 4o 6,5 My,

cBbiwe 6,5 My go 8 My,

cebiwe 8 My, Ao 8,5y,
$50180:

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

cebiwe 1 My go 6,5 My,

cebiwe 6,5 My 7o 12,0 My,

cebiwe 12 My go 16 M,

14

3HaYeHue XapaKTepPUCTUKH

otr0po1l

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

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

+[2 - AlSi| - 100] / [1 - |Si]%- AlSil - (1+]Sil)]

OT MmnHyc 65 go 10

oT mmnHyc 105 go 10

oT mmnHyc 55 go 10

oT mmnHyc 100 go 10

OT MmnHyc 65 go 10
oT munHyc 105 go 10
oT mmnHyc 100 go 10

oT mmnHyc 97 go 10

oT mmnHyc 90 go 10
oT muHyc 120 go 10
oT muHyc 115 go 10

OoT MuHyc 112 no 10



HanmeHoBaHMe XapaKTePUCTUKM

cebiwe 16 My go 18 My,

abcontoTHOM
Mmoayna

Mpegensl Aonyckaemoim
norpeLHocTH n3MepeHui
KoapduumeHTta nepegaum 78

Mpeaensl aonyckaemon abcontoTHoOM
NorpeLHocTm M3MEPEHUN dasbl
KoapduumeHTa nepesaum, rpagyc ?

YpoBeHb COHBCTBEHHOrO LWYyMa NPUEMHUKOB
B AMana3oHe yactoT, Abm/lu, He 6onee:

$5045, S5065:

oT 9 Kly ao 300 Kl'y,

cebiwe 300 Kly, A0 BEpXHEN rPAHNULbI
$5048, S7530:

oT 20 Kl'y, ao 300 Kly

cebiwe 300 Kly, A0 BEpXHEN rPAHNULbI
S5085:

oT 9 Kly ao 300 Kl'y,

cebiwe 300 KMy, 8o 6,5 My,

cebiwe 6,5 My go 8wy,

cBbiwe 8 [Ty, A0 BEPXHEN rpaHMLbl
$50180:

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

cebiwe 1 My go 6,5 My,

cebiwe 6,5 My go 12,0 My,

cebiwe 12 My go 18 Iy,

Monoca NpPONycKaHus dunbTpa

NPOMEXKYTOYHOM YacToThl, L

S5048

2 OnucaHue 1 npuHUmMn paboTsbl

3HaYeHue XapaKTepPUCTUKH
OoT MUHyc 112 no 6

+|Sji|-[(Et-1) + Es- | Sii| +
+EI-|Sjj| + Ex-|Sji] ™t + L-| Sji] 2]

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

MUHYC 90

munHyc 130

MuHyc 80

MUHYC 125

MUHYC 90
munHyc 130
MUHYC 125

MUHyC 122

munHyc 100
muHyc 130
MuHyc 125

MUHyC 122

ot 10 go 3-10%
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2 OnucaHue u NnpuHUMN paboTsbl

HavmeHoBaHMe XxapaKTepUCTUKMU 3HaYeHue XapaKTepPUCTUKH
S7530 ot 1 a03-10*
S5045, S5065, S5085 or1pa01-10°
$50180 or1p03-10°

CpenHee  KBaapaTuyeckoe  OTKNOHeHue
Tpacchbl npwm n3mepeHmmn moayna
K03pPMUMEHTOB Nepesayn n OTpaxKeHuAa B
OManasoHe 4actoT M nosoce ¢unbtpa
npomexKytoyHoi 4actotbl 3 Kly, Aab, He
bonee:

S5045, S5048, S5065, S5085, S7530:

OT HMXKHEeN rpaHumubl Ao 300 Kly, 0,050

cBblwe 300 KMy, A0 BepXHEN rpaHunLbl 0,002
$50180:

ot 100 Kl'y, go 1 Ml'y, 0,010

csbiwe 1 My go 6,5 My, 0,002

cebiwe 6,5 My go 12,0 My, 0,003

cebiwe 12 My go 18 Iy, 0,004
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2 OnucaHue 1 npuHUmMn paboTsbl

HavmeHoBaHMe XxapaKTepUCTUKMU 3HaYeHue XapaKTepPUCTUKH

MpumeyaHus:

1) Npegenbl NOrPEWHOCTN YCTAHOBKMU YPOBHA BbIXOAHON MOLLHOCTM HOPMUPOBaHbI ANA
AManasoHa TemnepaTtyp OKpyrKatoLero sosayxa ot +18 °C go +28 °C.

2) MMpepenbl NOrpewHoCcTU u3MepeHuit moayna u dasbl KosadpdULUMeHTa OTparkeHuA
HOPMMWPOBaHbI ANA  [BYXMOJIOCHUKOB WAW  YEeTbIPEXMONIOCHUKOB C 6ecKoHeYHbIM
ocnabneHunem.

3) B popmyne npuHATLI cneaytowme o603HaYeHUs:

| Sii| — pencTBUTENBHBLIN  (MAKM  U3MEPEHHBIA) MoAyAb KO3pPULMEHTA OTparKeHua
nccnepyemoro yctpoiicTtea (ganee - MY) B iMHeMHOM macluTabe;

A|Sii| —npegen ponyckaemoit abCcoNOTHOW MNOrPELWHOCTU  U3IMEPEHUN  MoAayNA
KoadpduumeHTa oTpaxKeHUA B IMHEMHOM MacliTabe;

|Sii| v A|Sii| aBnsaoTCcA 6e3pasmepHbIMU.
4) B popmyne npuHATbI cneayrolime o603HauYeHuA:
Ed — 3¢ peKkTnBHaAA HAaNPaBAEHHOCTb;
Er — 3ddeKTUBHbINA TPEKUHT OTPAXKEHUS;
Es — a¢pdeKTUBHOE COrnacoBaHMe UCTOYHUKA.

3ddekTnBHble  (CKOPPEKTUPOBAHHbIE) MapameTpbl  aHaAM3aTOpPOB  MNpuUBEAEHbl B
Tabnuue 2.12.

5) NorpewHocTb pasbl HOPMUPYETCA B AMaANA30HE MOAYNA KO3bdMLMEHTa oTparkeHua | Sii|
o1 0,018 no 1,000 (ot muHyc 35 oo 0 ab).

6) Ana aHanmsatopos S5045, S5065, S5085, S5048, S7530 3HayeHMA ANana3oHOB U3MEPEHUIN
moayna koappuumneHTa nepeaaym ykasaHbl 419 YPOBHA BbIXOAHOM MOLLHOCTU MUHYC 5 abm
M NoA0oCbl GUABbTPA NPOMEKYTOUYHOM YacToTbl 10 .

Ona aHanmsatopos S50180 3HauyeHMA AMANA30HOB M3MEPEHWUM MoAayAa KoapoduumeHTa
nepegaym yKasaHbl 41A YPOBHA BbIXogHOM MowHoctv 0 abm M nonocbl PpunbTpa
NpPOMeXKYyToYHOM YacToTbl 1 'y,

7) B popmyne npuHATLI cneaytowme ob603HaYeHUs:

|Sji| — pevicTBUTENbHBIN (MM M3MEpPEHHbINM) Moaynb KoadduuMeHTa nepesayun B
NIMHEMHOM MaclTabe;

|Sii| v |S;i| — AencTBUTENBHBIN (MM N3MEPEHHDBI) MOAYNb KO3ddULMEHTA OTPaXKeHUA
BXoAa 1 Bbixoga NY B iMHeMHOM macluTabe;

A|Sji| —npegen ponyckaemol abCONOTHOM MOrpPewHoOCTM U3MEPEeHUit  Moayns
KoadpduumeHTa nepeaaym B IMHeHOM maclTabe;

|Siil, 1Siil, |Sji| v A|Sji| aBnatoTca 6espasmepHbIMU.
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2 OnucaHue u NnpuHUMN paboTsbl

HavmeHoBaHMe XxapaKTepUCTUKMU 3HaYeHue XapaKTepPUCTUKH

8) B dopmyne npuHATLI cnegyowme obo3HavyeHumsn:
Et — 3dPeKTUBHDBIN TPEKUHT Nepeayn;
El — a¢pdeKTnBHOE COrnacoBaHme Harpysku;

L = L0-10PBbX/10 — kospPULMEHT, XapaKTEPU3YIOWMIA HENUHERHOCTb  aMNAWUTYAHOM
XapaKTEPUCTUKM NPUEMHUKOB;

Pgbix — ypOBEHb BbIXOAHOM MOLLHOCTM NPU N3MEPEHUUN, ABM;

Ex =100 + 101g(4ff14.M/ Aff14.H) - PBbIX) / 20 _ ppagcymanbHbIN YpOBEHb COBCTBEHHOrO LUYMa
(n3onauua);

D — HWXKHAA rpaHULLA AMana3oHa U3mepeHuii moayna koadpoduumeHTa nepesaydn, aob;

Afny.m — WUMPUHA NONOCbI NPONYCKaHMA GUAbTPA NPOMENKYTOYHOM 4YacToTbl Npu
namepenuu, ly;

Afny.y — HOMWMHANbHAA WWPUHA MNOJIOCbI NPOMYCKaHMA GUABLTPA NPOMEXKYTOYHOM
yactoTbl, pasHaa 1 Nu,.

dddeKTnBHbIE (CKOPPEKTUPOBAHHbIE) NapameTpbl NpMBeAEHbI B Tabaunue 2.12.

Onsa aHannsatopos S5045, S5065, S5085, S5048, S7530 napameTpbl Ex 1 LO=L yKkasaHbl and
YPOBHA BbIXO4HOW MOLLHOCTM MUHYC 5 ABbM M nonocbl GmuabTpa NPOMENKYTOUYHOM YACTOTbI
10 My. Ana aHanusatopoB S50180 napameTpbl Ex u LO=L yKasaHbl ANA YPOBHA BbIXOAHOM
mowHocT 0 abm 1 nonocbl GnAbTPA NPOMEXKYTOYHOM YacToTbl 1 'y, Mpegenbl norpewwHoCcTM
BblUMCNAOTCA ANA Ntoboro AOCTYMNHOrO YPOBHA BbIXOAHOM MOLWLHOCTU M NoA0Cbl GUNbTPA
NPOMEXKYTOUYHOM YaCTOTbl.

9) B popmyne A|Sji| n |Sji| npuBeneHbl B AMHENHOM MacLuTabe.

Tabnumua 2.10 OCHOBHbIE TEXHUYECKUE XapaKTEPUCTUKN

HanmeHoBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTePUCTUKK
Konunyectso nsmeputenibHbIX NOPTOB 2
MapameTpbl M13MepUTEIbHBIX NOPTOB:
TMN coeauHUTeNen:
S$5045, S5048, S5065, S5085, S50180 N, 50 Q, po3eTKa
S7530 N, 75 Q, po3eTKa
BOJIHOBOE conpoTuBaeHue, Om:
S5045, S5048, S5065, S5085, S50180 50
S7530 75
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2 OnucaHue 1 npuHUmMn paboTsbl

HanmeHoBaHMe xapaKTepUCTUKU 3Hasenme
XapaKTePUCTUKK
HEeCKOpPpPEeKTUpPOBaHHbIe NapameTpsbl, 46, He meHee npueeaeHsl B Tabaunue 2.11
MoaKNoYeHMe K KOMNbIOTEPY ANA YNPaBAeHUA:
TUN coeanHnTeNnA USB B
nHTEepdelc USB 2.0
Hanpsa)keHne nuTaHWA OT ceTM NepeMeHHOro TOKa YacToToM
50 lu, B:
S5045, S5048, S5065, S5085, S7530 ot 110 po 240
$50180 o1 198 no 242
MoTpebnaemaa MOLWHOCTb OT CEeTM MNepeMeHHOro TOKa
yactoTtoi 50 l'u, BT, He bonee:
$5045, S5065, S5085 14
$5048, S7530 12
$50180 40
HanpAxeHne NUTaHMA NOCTOAHHOrO TOKa, B
$5048, S5045, S5065, S5085, S7530 ot 9 g0 15
$50180 ot 11 po 15
MNoTpebnaeman mouwHoOcCTb, BT, He 6bonee:
S5045, S5065, S5085 12
$5048, S7530 10
S50180 35
Bpemsa ycTaHoBneHUA paboyero pexunma, MuH, He 6onee 40
Bpema HenpepbIBHOM paboTbl, 4, HE MeHee 16
FabapuTHble pa3mepbl (ANMHAXIWMPUHAXBbICOTA), MM, He
bonee:
$5045, S5065, S5085 297 x 160 x 44
$5048, S7530 267 x 160 x 44
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2 OnucaHue u NnpuHUMN paboTsbl

3HaueHue
HanmeHoBaHMe XapaKTePUCTUKMU
XapaKTEPUCTUKHM
$50180 370 x210x 75
Macca, Kr, He bonee:
S$5045, S5065, S5085 1,7
$5048, S7530 1,3
$50180 3,9
Pabouune ycnosus akcnayaTaumu:
TemnepaTypa oKpyKatoLlero sosayxa, °C ot natc 5 go natoc 40
OTHOCUTENbHAA BNAXHOCTb BO3A4yxa NpU TemnepaTtype
90
natoc 25 °C, %, He bonee
atmocdepHoe aasneHune, Kla ot 70,0 po 106,7

20



2 OnucaHue 1 npuHUmMn paboTsbl

Tabnumua 2.11 HeckoppeKTUpOoBaHHbIe NapameTpbl

HanpasneHHocTb,  CornacosaHue CornacosaHue
ab WUCTOYHMKA, A4b  Harpysku, gb

[unanasoH vacToT

S5045, S5065
oT 9 Kl'y go 300 Kly, 8 10 10
csbiwe 300 Kly, o BepxHe rpaHULbI 15 15 15

55048, S7530

o1 20 Ky, 4o 300 Kly, 12 15 15

cBbiwwe 300 Kl'y, A0 BEpXHEN rpaHnLbl 15 15 22
S5085

oT 9 Kl'y go 300 Kly, 8 10 10

cebiwe 300 KMy, 8o 6,5 My, 15 15 15

cebiwe 6,5y 8o 8,5 My, 12 15 15
$50180

o1 100 Kl'y, go 1 Mr'y, 10 8 12

cebiwe 1 Mly go 6,5 My, 15 12 15

cebiwe 6,5MMy 8o 12,0 My, 10 8 10

cebiwe 12 My go 18 My, 10 8 10
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2 OnucaHue u NnpuHUMN paboTsbl

Tabnuua 2.12 3dpdeKTnBHbIE (CKOPPEKTUPOBAHHbBIE) NapPameTPbI
JnanasoH yacToT Ed Es El (Er-1) (Et-1) Ex LO
S5045, S5065
oT 9 Ky no 300 Ky, 0,005 0,010 0,005 0,012 0,016 5,6-10% 1,15-10°3

csbiwe 300 Kl A0 BepXHENH
rPaHULLbI

0,005 0,010 0,005 0,012 0,009 5,6:10° 1,15-103
S5048, S7530
o1 20 Kkl'y oo 300 Kl 0,005 0,010 0,005 0,012 0,016 1,8-103 1,15-103

csbiwe 300 Kl A0 BepXHENH
rPaHULLbI

0,005 0,010 0,005 0,012 0,016 1,0-10° 1,15-103
S5085
oT 9 Kl'y po 300 Kly, 0,005 0,010 0,005 0,012 0,016 5,6-10% 1,15-103

csbiwe 300 KMy, 4o 6,5 My, 0,005 0,010 0,005 0,012 0,009 5,6:10° 1,15-103

csbiwe 6,5 My, po 8 My, 0,005 0,010 0,005 0,012 0,009 1,0-10° 1,15-103
csbiwe 8 My, 8o 8,5 MMy, 0,005 0,010 0,005 0,012 0,009 1,410° 1,15-103
S50180
ot 100 kl'y go 1 Mly, 0,005 0,010 0,005 0,012 0,009 3,2:10° 1,15-103
csbiwe 1 MlMy no 6,5 My, 0,005 0,010 0,005 0,012 0,009 1,0-10° 1,15-103

csbiwe 6,5 My po 10,0 Ty, 0,005 0,010 0,005 0,012 0,009 1,810° 1,15-103

cebiwe 10 My, go 12 My, 0,008 0,013 0,008 0,012 0,009 1,810° 1,15-103
cBbiwe 12 My, go 18 My, 0,008 0,013 0,008 0,012 0,009 2,5:10° 1,15-103
MpumeyaHua:

[Ona ananmnsatopos S5045, S5065, S5085, S5048, S7530 napameTpbl Ex 1 LO=L yKa3aHbl ansa
YPOBHSA BbIXOAHOM MOLLHOCTU MUHYC 5 ABM 1 noaocbl GUAbTPa NPOMEKYTOYHON YacToThbl
10 l'u,

Ona aHannsatopoB S50180 napameTpsbl Ex 1 LO=L yKa3aHbl AN5 YPOBHSA BbIXOAHOW MOLLLHOCTH
0 ABm 1 nonocbl GUNbTPA NPOMEKYTOYHOM YacToThbl 1 L.
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2 OnucaHue 1 npuHUmMn paboTsbl

Tabnuua 2.13 lononHuTtenbHaa popma npeactaBieHma NorpeiHoCTU U3MepeHnn Ana aHa-
nunsatopos S5045, S5065

HanmeHoBaHMe xapaKTepUCTUKK 3Hasenme
XapaKTePUCTUKM
Mpeaenbl ponyckaemoit abCoOMOTHOM MOrpeLHOCTH
N3MepPeHUN moayna U ¢asbl KOIGPUUMEHTA OTPArKEHMUA
B AMana3oHe ero 3Ha4yeHui:
oT muHyc 15 no 0 ab 10,4 pb / +3°
oT MmuHyc 25 go muHyc 15 gb +1,0 b / +6°
oT muHyc 35 go muHyc 25 gb +3,0 o6 / +20°
Mpegensl vp,onycxae:v\oiz’l OTHOCMTeanOP:I’ NnorpeLwwHoCcTyH 1.5 Kery
namepeHmn KCBH B gnanasoHe 3HayveHnn ot 1 go 10, %
Mpepenbl ponyckaemolr abCONOTHOW NOrpeLHoCTU
NU3MepeHnn moayns n ¢asbl KoapduuneHTa nepegayn B
[ianasoHe ero 3Ha4eHUM B AnanasoHe YacToT:
oT 9 Kl'y, go 300 Kly;:
oT muHyc 25 go natoc 10 ab 10,2 pb / +2°
OoT MuHyc 45 go muHyc 25 gb +1,0 b / +6°
cBblwe 300 KMy, A0 BEpPXHEN rpaHULbI:
ot 0 o natoc 10 ab 10,2 pb / +2°
oT muHyc 45 oo 0 ab 0,1 a6/ +1°
OT MUHYC 65 10 muHyc 45 ab 10,2 b / +2°
OT MUHYyc 85 1o muHyc 65 ab +1,0 45 / £6°
3ddeKTMBHbIE MApPaMeTPbl B AMANA30He YacToT:
oT 9 Kl'y, go 300 Kly;:
HanpasAeHHOCTb, Ab, He meHee 46
corniacoBaHMe UCTOYHMKA, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEeKUHr oTpa*keHusa, ab +0,10
TPeKuHr nepenaumn, ob +0,14
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2 OnucaHue u NnpuHUMN paboTsbl

HanmeHoBaHMe XxapaKTepuCTUKU

cebiwe 300 KMy, 4O BEPXHEN FPaHULbI:
HanpasAeHHOCTb, Ab, He meHee
cornacoBaHue UCTOYHUKA, Ab, He meHee
cornacosaHue Harpyskmu, ab, He meHee
TPEKUHT OTpaXKeHua, ob
TPEKWUHT nepepayun, b

MpumeyaHus:

XapaKTepuCTUKK, YKa3aHHble B HacToAwen Tabauue,

3Ha4yeHune
XapaKTepPUCTMKMK

46
40
46

+0,10

0,08

ABNAKOTCA CNpPaBO4YHbIMUN U

npegHasHavyeHbl 418 YNPOLWEHMA pacyeTa NorpewHocTn moayna n ¢asbl koadpduumeHToB
nepeaayn 1 OTpaXKeHMs, a TaKKe norpewHocTn nameperHnin KCBH Bo Bpemsa skcnayaTaumu.

3HauyeHMA NpeaenoB A0oMNycKkaemoi abCoNtoTHOM NOrPELIHOCTU U3MEPEHNI MoAYNA U da3bl
KoapdumumeHTa nepeaadn ykasaHbl 418 YPOBHA BbIXOAHOM MOLWHOCTM MUHYC 5 abm wm

nonocbl GUAbTPA NPOMEKYTOYHOM YacToTbl 10 Iy,

Tabnuvua 2.14 lononHuTenbHas popma npeacTaBAeHUA NOrPELHOCTU U3MEPEHUIA ANA aHa-

nunsatopos S5048, S7530

HavmeHoBaHMe XxapaKTepUCTUKK

Mpepenbl Aonyckaemon abCcoNOTHOM NOrPeLHOCTU
namepeHnn moayna n ¢asol KoapdnuneHTa oTparkeHuA
B AiMana3oHe ero 3Ha4YeHui:

oT muHyc 15 go 0 gb
OT MuHyc 25 go muHyc 15 b
oT muHyc 35 go muHyc 25 gb

Mpeaenbl A0ONyCKaeMol OTHOCUTENbHOM MOTPELUHOCTU
namepenmin KCBH B ananasoHe 3HayeHut ot 1 go 10, %

Mpeaenbl ponyckaemoit abCcoMOTHOM MOrpeLHoCTH
namepeHnn moayna u ¢asbl KoappuumeHTa nepesaym B
ANana3oHe ero 3HaYeHU B ANanasoHe YacToT:

oT 20 Kl'y, oo 300 Klu;

oT muHyc 15 go natoc 10 ab
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3HayeHune
XapaKTepuUCTUKM

+0,4 pb / +3°
+1,0 b / £6°

+3,0 b / £20°

i1,5 KCTU

+0,2 ab / +2°



2 OnucaHue 1 npuHUmMn paboTsbl

HanmeHoBaHMe xapaKTepUCTUKK 3Hasenme
XapaKTePUCTUKM

oT muHyc 35 no muHyc 15 ab +1,0 46 / £6°
cebiwe 300 KMy, A0 BEPXHEN FPaHULbI:

ot 0 o natoc 10 ab 10,2 pb / +2°

oT muHyc 40 oo 0 ab +0,15 a6 / £1,5°

oT MuHyc 60 Ao muHyc 40 ab 10,2 b / +2°

oT muHyc 80 Ao muHyc 60 ab +1,0 o6 / £6°

O¢pdeKTUBHbIE NAapaMeTpbl:

HanpaBAeHHOCTb, Ab, He meHee 46
cornacoBaHue UCTOYHWMKa, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEeKUHr oTpaxeHusa, ab 10,10
TPeKuHr nepenaumn, b +0,14

MpumeyaHus:

XapaKTepuUCTUKK, YKa3aHHble B HacToAwen Tabnuue, ABNAIOTCA CNPABOYHbIMU U
npegHasHayeHbl A1a YNpoLWeHMa pacyeTa NorpewHocTn moayna n ¢asbl KoapopmumeHTos
nepeaayn 1 OTpaXKeHUs, a TaKKe NorpewHocTn nameperHnin KCBH Bo Bpemsa skcnayataumu.

3Ha4yeHMA npeaenoB A0oMNycKkaemol abCcoNtoTHOM NOrPELHOCTU U3MEPEHNI MoAyNA U da3bl
KoapdumumeHTa nepeaadn ykasaHbl ANA YPOBHA BbIXOAHOM MOLWHOCTM MUHYC 5 abm wm
nonocbl GMUAbTPa NPOMEXKYTOYHOM YacToTbl 10 Iy,

Tabnnuya 2.15 JononHuTtenbHaa popma npeacTaBNeHMA NOTPELHOCTN N3MEPEHUI ANA aHa-
nunsatopos S5085

3Ha4yeHmne
HanmeHoBaHWe XapaKTepuUCTUKK
XapaKTePUCTUKM

Mpeaenbl ponyckaemoit abCcoMOTHOM MOrpeLHoCTH
namepeHnn moayna n ¢asbl KoapdMuneHTa oTparkeHuA
B AiMana3oHe ero 3Ha4YeHui:

oT muHyc 15 oo 0 ab 10,4 pb / +3°

OT MUHyc 25 oo muHyc 15 ab +1,0 o6 / £6°

oT muHyc 35 oo muHyc 25 ab +3,0 o6 / £20°
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2 OnucaHue u NnpuHUMN paboTsbl

HanmeHoBaHMe XxapaKTepuCTUKU

Mpeaenbl A0ONyCcKaeMol OTHOCUTENbHOM MOTPELHOCTU
namepenmin KCBH B ananasoHe 3HayeHut ot 1 go 10, %

Mpepenbl ponyckaemoit abCcoMOTHOM MOrpeLHoOCTH
namepeHnn moayna u ¢asbl KoappuumeHTa nepesaym B

AnanasoHe ero 3HaYeHU B AMana3oHe 4acToT:

oT 9 Kl'y, go 300 Kly;:

oT muHyc 25 go natoc 10 ab

OT MuHyc 45 go muHyc 25 gb
cebiwe 300 KMy, o 6,5 Muy;:

ot 0 go natoc 10 ab

oT muHyc 45 go 0 gb

OT MUHYC 65 o muHyc 45 b

oT munHyc 85 go muHyc 65 gb
cebiwe 6,5 My, go 8 Mu;:

ot 0 go natoc 10 ab

oT munHyc 40 go 0 gb

oT munHyc 60 go muHyc 40 gb

oT munHyc 80 go muHyc 60 gb
cebiwe 8 My, 4o 8,5 Mu;:

ot 0 go natoc 10 ab

oT muHyc 35 go 0 gb

OoT munHyc 55 go muHyc 35 gb

OT MUHYC 75 Ao munHyc 55 b

3ddeKTMBHbIE MApPaMeTPbl B AMaNA30He YacToT:

oT 9 Kl'y, go 300 Kly;:
HanpasAeHHOCTb, Ab, He meHee
COrnacoBaHue UCTOYHUMKA, Ab, He meHee

cornacoBaHue Harpysku, Ab, He meHee
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3Ha4yeHune

XapaKTEPUCTUKM

i1,5 KCTU

+0,2 o6 / +2°

+1,0 b / £6°

+0,2 o / £2°
+0,1 B / +1°
+0,2 a6 / £2°

+1,0 b / +6°

+0,2 a6 / £2°
+0,1 aB / £1°
+0,2 o / £2°

+1,0 b / £6°

+0,2 o / £2°
+0,1 B / +1°
+0,2 a6 / £2°

+1,0 b / +6°

46
40

46



2 OnucaHue 1 npuHUmMn paboTsbl

HanmeHoBaHMeE XapaKTepUCTUKM SHauerne
XapaKTepPUCTMKMK
TPEeKUHr oTparkeHus, ob +0,10
TPEeKUHr nepegayn, ab +0,14
cebiwe 300 Ky, o 8,5 My,
HanpaBAeHHOCTb, Ab, He meHee 46
cornacosaHWe UCTOYHUKa, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEeKUHr oTpaxeHusa, ab +0,10
TPeKuHr nepegaumn, b +0,08

MpumeyaHusa:

XapaKTepuUCTUKK, YKa3aHHble B HacToAwen Tabnvue, ABNAIOTCA CNPABOYHbIMU U
npegHasHayeHbl A41a YNpoLWeHMa pacyeTa NorpewHocTn moayna n ¢asbl KoappmumeHTos
nepeaayn 1 OTPaXKeHUs, a TaKKe norpewHocTn nameperHnin KCBH Bo Bpemsa skcnayaTaumu.

3HauyeHnA NpeaenoB AoNycKkaemoin abCcoNtoTHOM NOrPELHOCTU U3MEPEHNI MoAyNA U da3bl
KoappuumMeHTa nepesaym ykasaHbl ANA YPOBHA BbIXOAHOM MOLLHOCTM MWHYC 5 aBm un
nonocbl GUNbTPa NPOMENKYTOYHOM YacToTbl 10 M.

Tabnnuya 2.16 JononHuTtenbHaa popma npescTaBNeHMA NOTPELHOCTN N3MEPEHUI ANA aHa-
nunsatopos $50180

3HayeHue
HavmeHoBaHMe XapaKTepPUCTUKM
XapaKTepuCTUKK
Mpeaenbl ponyckaemoit abCcoMOTHOM MOrpeLHoCTH
N3MepPeHUn moayna u easbl KOaGPUUMEHTA OTPAXKEHMUA
B AMana3oHe ero 3Ha4yeHuii B AManasoHe 4acTorT:
o1 100 KMy, o 10 My
oT muHyc 15 no 0 ab 10,4 pb / +3°
oT MmuHyc 25 go muHyc 15 gb +1,0 b / +6°
oT muHyc 35 oo muHyc 25 ab +3,0 o6 / £20°
cebiwe 10 My go 18 Mu;:
oT muHyc 15 no 0 ab 10,5 b / +4°
OT MUHyc 25 no muHyc 15 ab +1,5 ab / £10°
oT muHyc 35 no muHyc 25 ab +5,5 o6 / £30°
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2 OnucaHue u NnpuHUMN paboTsbl

HanmeHoOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTepPUCTUKK
Mpeaenbl fONycKaemMon OTHOCUTENbHOM MOrPELIHOCTU
namepeHmn KCBH B ananasoHe 3HavyeHuin ot 1 oo 10 B
Anana3oHe 4acToT, %:
o1 100 Kl'y, 4o 10 My, 11,5-Keru
cebiwe 10 My go 18 My, 12 -Keu
Mpepenbl ponyckaemol abCOMOTHOW NOrpeLHOCTU
namepeHun moayns un pasbl KoadduumMeHTa Nnepenayn B
[ianasoHe ero 3Ha4eHUM B AnanasoHe YacToT:
oT 100 Kl'y, oo 1 MT'y;:
ot 0 o natoc 10 ab 10,2 pb / +2°
oT muHyc 30 oo 0 ab 10,1 a6 / +1°
oT muHyc 50 go muHyc 30 gb 10,2 pb / +2°
oT muHyc 70 oo muHyc 50 ab +1,0 46 / £6°
ot 1 Mluppo 6,5 Mu;
ot 0 go natoc 10 a6 10,2 pb / +2°
oT muHyc 60 ao 0 ab 10,1 a6 / +1°
oT muHyc 80 Ao muHyc 60 ab 10,2 pb / +2°
oT muHyc 100 ao muHyc 80 ab +1,0 o6 / £6°
cBbiwe 6,5 My go 12,0 Mu;
ot 0 o natoc 10 ab 10,2 pb / +2°
oT MuHyc 55 0o 0 ab 10,1 a6 / +1°
OT MuHyc 75 go muHyc 55 gb 10,2 pb / +2°
oT muHyc 95 go muHyc 75 gb +1,0 b / +6°
cebiwe 12 My go 16 Mu;:
ot 0 o natoc 10 ab 10,2 pb / +2°
oT muHyc 50 ao 0 ab 10,1 a6 / +1°
oT muHyc 70 ao muHyc 50 ab 10,2 pb / +2°
OoT MuHyc 92 no muHyc 70 ab +1,0 46 / £6°

cebiwe 16 My go 18 Mu;:
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2 OnucaHue 1 npuHUmMn paboTsbl

HanmeHoOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTepPUCTUKK
ot 0 o natoc 6 o6 10,2 pb / +2°
oT muHyc 50 oo 0 ab 10,1 a6 / +1°
oT muHyc 70 go muHyc 50 gb 10,2 pb / +2°
oT MmunHyc 92 go muHyc 70 gb +1,0 b / 6°
3¢ddeKTMBHbIE MApamMeTpbl B AMANA30He YacToT:
o1 100 KMy, o 10 My
HanpaBAeHHOCTb, Ab, He meHee 46
corniacoBaHMe UCTOYHMKA, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEeKUHr oTpaxeHusa, ab 10,10
TPeKuHr nepenaumn, ob +0,08
cebiwe 10 My go 18 Mu;:
HanpasAeHHOCTb, Ab, He meHee 42
corniacoBaHMe UCTOYHMKA, Ab, He meHee 38
cornacoBaHue Harpysku, ab, He meHee 42
TPEeKUHr oTpa*keHus, ob +0,10
TPeKuHr nepegayn, ab +0,08

MpumeyaHus:

XapaKTepuCTMKKM, YyKas3aHHble B HacToAwen Tabnvue, ABAAOTCA CNPaBOYHbIMU U
npegHasHavyeHbl ANA YNPOLWeHMA pacyeTa NorpewHoCcTn moayna n easbl koadduumeHTos
nepeaayn 1 OTPaXKeHUs, a TaKKe norpewHocTn nameperHnin KCBH Bo Bpemsa skcnayataumu.

3Ha4yeHMA npeaenoB A0oMNycKkaemol abCcoNtoTHOM NOrPELHOCTU U3MEPEHNI MoAyNA U da3bl
KoapdumumeHTa nepegaym ykasaHbl 418 YPOBHA BbIXOAHOM molHOcTM O aAbm n nonocobl
dnNbTpa NpomeKyTo4YHOM YacToThbl 1 'L,

Hu»Ke npeacTaBieHa NOrpeLwwHoCTb U3mepeHnin moaynsa u epasbl KOapOMUMEHTOB Nepesaun u
OTpa)KeHuA B rpadpuyeckom BuAae.
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2 OnucaHue u NnpuHUMN paboTsbl

MorpewHoCcTb U3IMePEHUI MoAYNSA KOIDULMEHTA OTParKEHUSA

0,05

OT HUXHeN rpaHuubl go 10 My,
0,04
e CBblwe 10 [Ty, O BEpXHEN rpaHuLbl

0,03

0,02
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MorpewHoctb moayna KO, nnH.
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2 OnucaHue 1 npuHUmMn paboTsbl

MorpelwHocTb n3mepeHuin gpasbl KoapduumneHTa oTparKeHms

24
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2 OnucaHue 1 npuHLUMN paboTbl

MorpewHocTtb M3mepeHnin KCBH
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OT HWXKHeN rpaHnubl go 10 [Ty,




2 OnucaHue 1 npuHUmMn paboTsbl

MorpewHoOCTb U3MepeHnin moayna KoadduumeHTa nepegaum
COrNacoBaHHbIX YCTPONCTB aHanu3aTopos S5045%, S50652), S5085
(npu ypoBHe BbIXOAHOW MOLLHOCTU MUHYC 5 ABM 1
nosoce GMAbLTPA NPOMENKYTOUYHOM YacToTbl 10 Mu)
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KoaddpuumeHT nepegaun, ab

1) BepxHAA rpaHMLLa YaCTOTHOTO Anana3oHa ana S5045 — 4,5 Tu,
2) BepxHAA rpaH1La YacTOTHOrO AManasoHa ana S5065 — 6,5 [T,
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2 OnucaHue u NnpuHUMN paboTsbl

MorpewHocTb 3MepeHnii moayna KosboduumeHTa nepesayn
COrnacoBaHHbIX YCTPOCTB aHanM3aTopos S50451), S50652), S5085
(npu ypoBHe BbIXOAHOW MOLLHOCTU MUHYC 5 ABM 1
nosoce GMAbLTPA NPOMENKYTOUYHOM YacToTbl 10 Mu)
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1) BepxHAA rpaHMLLa YaCTOTHOTO Anana3oHa ana S5045 — 4,5 Tu,
2) BepxHAA rpaH1La YacTOTHOrO AManasoHa ana S5065 — 6,5 [T,
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2 OnucaHue 1 npuHUmMn paboTsbl

MorpelwHoCcTb n3mepeHuin gasbl KoapduumneHTa nepegaymn
COrNacoBaHHbIX YCTPONCTB aHanu3aTopos S5045%, S50652), S5085
(npu ypoBHe BbIXOAHOW MOLLHOCTU MUHYC 5 ABM 1
nosoce GMAbLTPA NPOMENKYTOUYHOM YacToTbl 10 Mu)

o1 9 Kl'y ao 300 Ky,
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KoadoduumeHT nepegaun, ab

1) BepxHAA rpaHMULLIa YaCTOTHOTO AMana3oHa ana S5045 — 4,5 Tu,
2) BepxHAA rpaH1La YacTOTHOrO AManasoHa ana S5065 — 6,5 [T,
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2 OnucaHue u NnpuHUMN paboTsbl

MorpelwHoCcTb n3mepeHuin gasbl KoapduumneHTa nepegaymn
COrnacoBaHHbIX YCTPOCTB aHanM3aTopos S50451), S50652), S5085
(npu ypoBHe BbIXOAHOW MOLLHOCTU MUHYC 5 ABM 1
nosoce GMAbLTPA NPOMENKYTOUYHOM YacToTbl 10 Mu)

cBbiwe 6,5 MMy o 8 My,

o = e o QMMNPOKCMMaLNA

MorpewHocTb ¢pasbl KM, °
o = N w > (6] o)) ~ (o]

=
o
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-10 -20 -30 -40 -50 -60 -70 -80
KoadpuumeHT nepegaun, ab

cBbiwe 8 T, A0 BEpXHEN rpaHULbI

o= == == e aMNPOKCMMaALNA

MorpewHocTb ¢asbl KM, °
o = N w EY (6] o)) ~ (o]

=
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KoaddpuumeHT nepegaun, ab

1) BepxHAA rpaHMLLa YaCTOTHOTO Anana3oHa ana S5045 — 4,5 Tu,
2) BepxHAA rpaH1La YacTOTHOrO AManasoHa ana S5065 — 6,5 [T,
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2 OnucaHue 1 npuHUmMn paboTsbl

MorpewHoOCTb U3MepeHnin moayna KoadduumeHTa nepegaum
COr/lacoBaHHbIX YCTPOMCTB aHanmnsatopos S5048, S7530
(npu ypoBHe BbIXOAHOW MOLLHOCTU MUHYC 5 ABM 1
nosoce GuUAbLTPA NPOMENKYTOUYHOM YacToTbl 10 Mu)

oT 20k, 80300 KLy
S p———r T Y S AP I
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2 OnucaHue u NnpuHUMN paboTsbl

38

MorpelwHoCcTb n3mepeHuin gasbl KoapduumneHTa nepegaymn
COr/lacoBaHHbIX YCTPOMCTB aHanmnsatopos S5048, S7530
(npu ypoBHe BbIXOAHOW MOLLHOCTU MUHYC 5 ABM 1
nosoce GuUAbLTPA NPOMENKYTOUYHOM YacToTbl 10 Mu)
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MorpewHocTtb moayna KM, ab

MorpewHoctb moayns KM, ab
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MNorpewHoctb moayns K,

2 OnucaHue 1 npuHUmMn paboTsbl

MorpewHOCTb M3MepeHUt moayna KosdpuumneHTa nepesaun
COr/IaCoOBaHHbIX YCTPOMCTB aHanu3aTtopos S50180
(npwu ypoBHe BbixogHOM mowHOCTK O Abm K
nonoce ¢pMAbTPa NPOMENKYTOYHOM YacToTbl 1 L)
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2 OnucaHue u NnpuHUMN paboTsbl

MorpewHOCTb U3MepeHNt moayna KosdPuumneHTa nepesadun
COr/IaCoOBaHHbIX YCTPOMCTB aHanu3aTtopos S50180

(npwu ypoBHe BbixogHOM mowHOCTK O Abm K

nonoce ¢pMAbTPa NPOMENKYTOYHOM YacToTbl 1 L)
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MorpewHocTb pasbl KM, °
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2 OnucaHue 1 npuHUmMn paboTsbl

MorpelwHoCcTb n3mepeHuin gasbl KoapduumneHTa nepegaymn
COr/IaCoOBaHHbIX YCTPOMCTB aHanu3aTtopos S50180
(npwu ypoBHe BbixogHOM mowHOCTK O Abm K
nonoce ¢pMAbTPa NPOMENKYTOYHOM YacToTbl 1 L)
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2 OnucaHue u NnpuHUMN paboTsbl

MorpelwHoCcTb n3mepeHuin gasbl KoapduumneHTa nepegaymn
COr/IaCoOBaHHbIX YCTPOMCTB aHanu3aTtopos S50180
(npwu ypoBHe BbixogHOM mowHOCTK O Abm K
nonoce ¢pMAbTPa NPOMENKYTOYHOM YacToTbl 1 L)
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MorpewHocTtb moayna KM, ab

2 OnucaHue 1 npuHUmMn paboTsbl

MorpewHocTb 3MepeHnii moayna KosboduumeHTa nepesayn
COrNacoBaHHbIX YCTPOMCTB B 3aBUCMMOCTM OT NOIOCbI MPOMYCKAHWUA
d1NbTPa NPOMEKYTOYHOM YAaCTOTbl U YPOBHA BbIXOAHOW MOLLHOCTH
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2 OnucaHue u NnpuHUMN paboTsbl

2.3.2 CnpaBOYHble TEXHNYECKNE XapaKTEPUCTUKN

Tabnnuya 2.17 CnpaBoYHble TEXHUYECKME XapPaKTEPUCTUKN

HanmeHoBaHMe xapaKTepUCTUKK 3Hasenme
XapaKTepPUCTUKM
YacToTa
HectabunbHOCTb YacToTbl B paboyem AnanasoHe TemnepaTyp +5x10°
MWHUMANbHDBIN War YCTaHOBKM 4acToTbl, L:
S5045, S5065, S5085, S50180 1
$5048, S7530 10
MuHMManbHOe BpeMa N3mepeHna Ha O4HOMN YacToTe, MKC:
S5045, S5065, S5085 70
$5048, S7530 250
S50180 30
Bpema nepekntoyeHna nopTa CTOYHMKA Ha NOPT NPUEMHUKA, MC,
He bonee:
S5045, S5065, S5085 1
$5048, S7530 10
$50180 0,2
KonnyecTtBo ToUeK namepeHma 3a CKaHMpPOBaHMe ot 2 oo 200 001
BbixogHaa MOLLHOCTb
MUWHMUMaNbHBbIM War U3MeHeHMA BbIXOAHON MOLLHOCTH, Ab 0,05
CneKTp BbIXOAHOTO CUrHaNa
OTHOCUTENbHbIA  YPOBEHb  FAPMOHWYECKUX  COCTaBAAIOLLMX
CNeKTpa BbLIXOAHOMO CUrHana B pAuanasoHe yvactoT, ABH, He
6onee Y:
$5045, S5048, S5065, S5085, S7530 MuHyc 20
$50180 MunHyc 15
OTHOCUTENbHBLIA  YPOBEHb HErapMOHMWYECKMX COCTaBAAIOLMX
CreKTpa BbIXOAHOrO curHana, aAbH, He 6onee :
§$5045, S5065 munHyc 20
$5048, S7530 munHyc 30
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2 OnucaHue 1 npuHUmMn paboTsbl

HanmeHoBaHMe xapaKTepuCTUKU

S5085:
oT9Kly o 6,5y,

cBbiwe 6,5 My go 8,5 My,
$50180:
ot 100 Kl'y, go 16 Iy,
cebiwe 16 My go 18 M,
AnHamnyeckmii AnanasoH

OMHamnyecknini amanasoH MNpu nosioce nponyckaHua ¢uabTpa
npomerKyTo4Hon yactotbl 10 'y, ab, He meHee:

S5045, S5065:

oT 9 Kl'y go 300 Ky,

cebiwe 300 Ky, 40 BEPXHEN FPaHULLbI
$5048, S7530:

oT 20 kl'y, ao 300 Kly,

cebiwe 300 Ky, A0 BEPXHEN FPaHULbI
S5085:

oT 9 Kl'y go 300 Ky,

cebiwe 300 KMy, 4o 6,5 MMy,

cebiwe 6,5 My go 8w,

cebiwe 8 My, Ao 8,5y,
$50180:

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

cebiwe 1 My go 6,5 My,

cBbiwe 6,5 Mly go 12,0 My,

cebiwe 12 My go 16 My,

cebiwe 16 My go 18 M,

3Ha4yeHune
XapaKTepUCTUKMK

MUHYC 20

MuHyc 15

munHyc 20

MUHYC 15

85

125

75

120

85
125
120

115

100
130
125
122

118
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2 OnucaHue u NnpuHUMN paboTsbl

HanmeHoBaHMe xapaKTepUCTUKK 3Hatenme
XapaKTePUCTUKHK
NepeKkpecTHble nomexm 2
$50180:
ot 100 Kl'y, go 5 Iy, -
csbiwe 5,0 [Ty, ao 7,5 My, (TMnuyHoe 3HaveHune) MuHyc 120
csbiwe 7,5 My, ao 8,5 My, (TunuyHoe 3HavyeHne) muHyc 110
cebiwe 8,5 My go 15,0 My, (TMINUYHOE 3HaYeHue) MuHyc 120
csbiwe 15 My, go 18 My, (TunmMyHoe 3HaveHne) muHyc 100
KoadpodumumneHT nepegaum n otpaxkeHus
OTKNOHEHMe pesynbTaTa n3mepeHui 0nb moayna
KoadpduuMeHTa nepefaum UM OTPAXKEHMA MNpU  U3MEHEHUM
TemnepaTypbl OKpy:KatoLen cpeabl, A46/°C, He bonee:
S5045, S5048, S5065, S5085, S7530 0,02
$50180:
o1 100 Kl'y, 8o 6,5 Iy, 0,02
cBbiwe 6,5 My go 18 My, 0,04
MpepensbHble BXOAHbIE CUTHAbI
MaKcMMmanbHO [A0NYyCTUMbIA YPOBEHb BXOAHOW MOLLHOCTU Ha nAtoc 23
n3MepuTeNbHOM NOPTY, AbM
MakcumanbHO A0NyCTUMOE BXOAHOE Hanpsa)KeHue NMOoCTOAHHOrO 35
TOKA Ha U3MmepuTeNbHOM nopTy, B
OnopHbIN reHepaTop
Bxop, BHellHero onopHoro reHepartopa:
coeanHUTENb «10 MHz Ref In/Out»
YacToTa ONOPHOro reHepartopa, My 10
YpPOBEHb MOLLHOCTM BXOAHOTO CUrHaNa, Abm oT muHyc 1 go natoc 5
BXOAHOE ConpoTuBeHmne, Q 50
TUN coeguHnTeNnA BNC, po3eTka
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2 OnucaHue 1 npuHUmMn paboTsbl

HanmeHoBaHMe xapaKTepUCTUKK 3Hatenme
XapaKTePUCTUKM
Bbixo4, onopHOro reHepartopa:
coegmHUTENb «10 MHz Ref In/Out»
4YaCcTOTa ONOpPHOro reHepaTopa, Mly, 10
YpoBeHb MOLWHOCTM BbIXOAHOIO CUrHana Ha Harpyske 50 Q, gbm otrlpo5
TUN coeguHnTeNnA BNC, po3eTka
Tpurrep
Bxopa Tpurrepa Ana BHeLWHero 3anycka:
coeAnHUTeNb:
$5045, S5065, S5085, S50180 «Ext Trig In»
$5048, S7530 «Ext Trig»
amnauTyaa BxoaHoro curHana (TT/1-coBmecTumblit), B otr0po5
HanpAX»eHWe BbICOKOro ypoBHsA, B ot2,7005
HanpAXeHWe HU3KOro ypoBHA, B ot0000,5
MWHUMANbHAA ANUTENbHOCTb, MKC 2
BXO4HOE CONpoTUBAEHME, K(), HE MeHee 10
TUN coeanHUTenA BNC, poseTKa
Bbixopg Tpurrepa:
coefuHUTeNb:
S5045, S5065, S5085, S50180 «Ext Trig Out»
55048, S7530 «Ext Trig»
HanpAXeHue BbICOKOro ypoBHA, B 3,5
HanpAXXeHne HU3KOro ypoBHsA, B 0
MaKCUMaNbHbIM BbIXOAHOM TOK, MA 20
TUN coeguHnTeNnA BNC, po3eTka
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2 OnucaHue u NnpuHUMN paboTsbl

3Ha4yeHune
HavmeHoBaHMe XapaKTepUCTUKM
XapaKTepPUCTUKM
TpeboBaHMA K KOMNbOTEPY
OnepaumMoHHana cuctema Windows 7 v Bblwwe

MpumeyaHua:

1) YpoBEHb TFAapMOHMYECKUX W HErapMOHMYECKMX COCTaBAAIOWMX OnNpeaenserca B
AnanasoHe yactoT oT 300 Kl 40 BEpXHEN rpaHuLbl U NPU BbIXOAHOM MolHOocTK O aABm.

2) HeckoppeKTUpoBaHHbIE MEPEeKPEeCcTHble NMOMeXU ONpeaenAatTcA NPU MaKCMMalbHOM
YPOBHE BbIXOAHON MOLLHOCTU. HMXKHAA rpaHMLLA AMHAMUYECKOTro AMana3oHa aHaan3aTopa
onpeaenAeTcA NepeKkpecTHbIMM MOMEXamMu WAM  YPOBHEM COOCTBEHHOro  LWyma
NPUEMHMKOB.
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2 OnucaHue 1 npuHUmMn paboTsbl

2.3.3 ®yHKUMOHaIbHblE BO3MOXHOCTHU

®PyHKUMOHANbHbIE BO3MOXHOCTU NPUOOPOB pasgeneHbl Ha cneaytowme rpynnbi:

Obwue ceegeHUn

YnpasaeHne UCTOYHUKOM CUrHaNa

BO3MOXHOCTM MHANKALUU

KannbposkKa

KannbpoBKa MOLLHOCTM M NPUEMHUKOB

DYHKUUN MapKepoB

AHaNn3 AaHHbIX

N3mepeHme YCTPONCTB C MEPEHOCOM YacTOThI

[pyrvne Bo3MOKHOCTU

YaaneHHoe ynpasaeHne

O6wue cBegeHus

N3mepaemble napameTpsl $11, 521, S12, S22

AGCONOTHAA  MOLHOCTb CWUIHana Ha BXxode
OMOPHONO U U3MEPUTENIBHOTO NMPUEMHUKA KaXKA0ro
nopTa.

Yncno KaHanos O71 1 go 16 nornyeckux KaHanos. JTOrM4yeckmMin KaHan
npeacrasneH B BUAE OTAENbHOIO OKHa Ha 3KpaHe.
Jlornyecknin  KaHan onpeaenser  nNapameTpbl
CTUMYNIMPYIOWEro CMrHana: 4acTOTHbIM AManasoH,
YMCNO TOYEK M3MEepeHMA, MOLLHOCTb CUrHana U

apyrue.

Yucno rpadpukos OT1 80 16 rpadpmKOB AaHHbIX B Ka*KA0M IOTMYECKOM
KaHane. [paduKknm nNpeacTaBAAOT  pPas/IMyYHble
XapaKTePUCTUKK nccneayemoro YCTPOWCTBa,
BKNOYasA S-napameTpbl, rpaduKM OTKAMKA BO
BpeMeHHol o06nactn, rpaduku 3aBUCMMOCTM OT
BXOAHOW MOLLHOCTU U Apyrue.

MamaTb rpadmKos Kaxkgblh n3 16 rpadmKkoB AaHHbIX B NOrMYECKOM
KaHane MmoxeT bbiTb 3aNOMHEH ANA NocaeayoLwero
CPaBHEHUSA C TEKYLLMMU AAHHbIMMU.
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2 OnucaHue u NnpuHUMN paboTsbl

dopmaTbl rpadmKoB

AmnaunTtyga B Nnorapudmuyeckom  maclutabe,
aMmnanTyga B JMHEWHOM MacwTabe, ¢dasa, ¢asa
paclWMpeHHas, rpynnoBoe BpemA 3ana3ablBaHuA,
KO3OPUUMEHT CTOAYEN BOJIHbI MO HANPAXKEHWUIO,
peanbHaA 4acTb, MHMMaA 4acTb, AuMarpamma
Bonbnepta-Cmunta, nonapHaa gvarpamma.

anaBneHMe UCTOYHUKOM CUTHANA

Tunbl CKaHMpoBaHUA

CKaHMpoOBaHME  YacToTbl C  GUKCUPOBAHHOM
MOLLHOCTbIO: JINHelHoe, norapnemmyeckoe,
CermeHTHoOe. CKaHMpoBaHue MOLLHOCTH C
GMKCUMPOBAHHOM YaCTOTOM: IMHEMHOE.

CermeHTHOE CKaHMpoBaHue

PasHoBUAHOCTb CKaHNpPOBaHMA 4acCTOThbl C
BO3MOHOCTbIO 33[,aHMA HECKONbKUX CErMeHTOB. B
KaXaoM cCermeHTte 3a4atoTCA rpaHmMYHble 4acCToThbl,
UYMCNO TOYEK, MOLLHOCTb MCTOYHMKA, Nosoca MY.

YnpaBneHne MOLWHOCTbIO

B pexnme CKAHWpPOBaHMA 4acToTbl C
drKCUpoBaHHOM MOLLHOCTbIO nmeetcsa
BO3MOXHOCTb 334aTb HAKNOH YPOBHA MOLLHOCTU
ONA  KOMNeHcaunn ocnabneHma BO  BHELWHMUX
Kabenax Ha BbICOKUX YacTOTax.

3anyck pasBepTku

Bo3moKHOCTb BblbOpa BMAA 3aMyCKa pPa3BeEPTKM:
NoOBTOP, OAHOKPATHO, cToN. Bo3amoXKHOCTb BbibOpa
MCTOYHMKA  3anycKa:  BHYTPEHHWI,  Py4YHOM,
BHELUHWUI, NPOrPaMMHDbIA.

BO3MOXXHOCTU MHAUKALUMU

Buabl rpadpukos

Boibop wuHAMUMpPYEMbIX TpaduUKOB: U3MepAeMble
AadHHble, NAaMATb AaHHblX, N"Mbo oagHOBpeMeHHas
WHAMKAUMA AaHHbIX U NaMATH.

MaTtemaTuKa

Bo3moKHOCTb  moauduKkaumm rpadurKa AaHHbIX
nyTeM OCYLLECTBNEHNA MaTEMATUYECKOM onepaumm
MeXay  rpapukom  AaHHbIX W MaMATbIO.
MaTemaTryeckme onepauymn BKAKOYAIOT: CIOKEHUE,
BblYMTAHUE, YMHOMKEHUE, AENEeHNE KOMMIEKCHbIX
yncen.

ABTOMacwwTabnpoBaHue

ABTOMATUYECKMI BbIOOP LIEHbI AE/IEHNS U ONOPHOrO
YPOBHA, TaKol 4Tobbl rpaduKk mn3mepsaemon
BE/IMYMHbI 3aHMMaN MO BO3MOXKHOCTM OONbLIYHO
4acTb 3KpaHa.
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2 OnucaHue 1 npuHUmMn paboTsbl

dneKTpunyeckas
3a4eprKKa

CmelieHne NJI0CKOCTH KannmbpoBKM ans
KOMMNEHCAUMN  33aZepPXKKM B  MU3MEPUTE/IbHOM
YCTaHOBKe. KomneHcauua 3NEeKTPUYECKOM

3a/lePKKM B CAMOM MUCCNeayeMOM YCTPOMCTBE Npu
M3MEPEHUN OTKNAOHEHMA Gasbl OT JIMHEWHOrO
3aKOoHa.

CmeweHune ¢dasbl

Mo3sonAeT BBeCTU cmelleHue rpaduka ¢asbl B
rpagycax.

KanunbposkKa

Kannbposka

KannbposkKa N3MepuUTeIbHOM YCTaHOBKMN,
BK/lOYalowWwen npubop, Kabenn wn agantepsl,
No3BONAET  3HAYMTENIbHO  CHM3UTb  OLMBKM
N3MepeHUN. Kannbposka nossonser
CKOPPEKTMPOBATb C/leaylowme cuctemaTuyeckme
OWMNOKM M3MEepPeHWUi, KoTopble BbI3BaHbl He
NaeanbHOCTbIO n3MepuTenbHOM CUCTEMDI:
amnauTyaHaa W ¢a3oBaa  HepaBHOMEPHOCTb,
KOHeYHas HanpaBAeHHOCTb, HEeCOr/a1acoBaHHOCTb
nopTa UCTOYHMKA U NPUEMHMKA, KOHEeYHasA pa3Bs3Ka
NnopToB.

Buapl KannbpoBok

Mpubopbl NOAAEP)KMBAKOT  pPas3/IMiHble  BUAbI
KaNMbpOBOK, OT/IMYAlOWMECA MO  C/NOXKHOCTU
BbINO/IHEHUA U MO NOTPELIHOCTU U3MEPEHUN:

* HOPMa/iM3aLMA OTPAXKEHUA M Nepeaayu;
® N0J/IHaA OLHONOPTOBAA KAaNMOPOBKa;

* O HOHaNpaB/NeHHan ABYXNOPTOBAA Kannb-
POBKa;

* No/IHaA ABYXNOPTOBasA KaNMBPOBKa;

e nsyxnoptoBas TRL KannbpoBsKa.

Hopmanusauma oTparkeHua u
nepegaymn

Hanbonee npocrtoin Bua kKanubposku. Obnagaet
HWU3KOM TOYHOCTbIO.

MonHasa ogHonopToBas
Kannbposka

Bua KannmbpoBKM, KOTOPbIA MCMNOAb3YeTca npwu
NM3MEPEHUN OTPAXKEHUA OA4HOMOPTOBbLIX YCTPOMCTB.
Ob6nafnaeT BbICOKOM TOYHOCTbIO.

OpHoHanpasneHHasn
ABYyXnopToBasA Kannbposka

Buag KannbpoBKM, KOTOPbLIA MCNONb3YeTca npwu
M3MEPEHMN OTPAXKEHUA W nepefaym B OLHOM
HanpaB/NEHNKN, HAaNpPMMep NPU U3MEPEHUU TONbKO
S11 M Sz1. Obnagaer BbICOKOW TOYHOCTbIO MNpU
N3MEPEHUN OTPAXKEHMA U CpesHEN TOYHOCTbIO MpwU
NU3MepeHUn nepesayn.
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MonHan asyxnopToBan

Bug KannubpoBKW, KOTOPbIM KCNONb3yeTca npu

Kannbposka M3MEpPEeHUn MNOAHOW MaTpulpbl  S-napameTpoB
ABYXMOPTOBOro ycTpolicTtBa. MeTod Tak e
Ha3biBatoT SOLT: Short, Open, Load, Thru. O6nanaet
BbICOKOM TOYHOCTbIO.

OsyxnopTtosas TRL Buag KannbpoBKM, KOTOPbIA MCNONb3YyeTca npwu

Kannbposka M3MEpPEeHUNn MNOAHOW MaTpulpbl  S-napameTpos
JBYXMNOpPTOBOro  ycTpolictea. [lloagepskusatotca

Takke LRL w»n LRM moaudukaumm paHHOMU
Kannbposku. Obnasaet 6os1ee BbICOKOM TOYHOCTbIO,
Yyem NosHaA ABYXNOPTOBaA KaiMbpoBKa.

MexaHu4ecKkne KOMNAEKTbl
KanMbpoBOYHbIX Mep

Monb3oBaTenb MoXKeT BblbupaTb U3 3apaHee
npegonpeaeneHHbIX KOMMNEKTOB KasMbpOBOYHbIX
Mep pPasNYHbIX Npou3BoAUTENel UAM CO34aBaTb
onpeaeneHna cobCTBEHHbIX KaNMBPOBOYHbIX Mep.

ABTOMaTMYeECKME
KannMbpoBOYHbIE MOAY NN

ABTOMaTUYECKME KannbpoBOYHble Mmoaynu
npoun3BoacCcTBa NAAHAP aenatot npouecc
KannbpoBKK bbiCTpee M NpoLue, Yem TPaAULMOHHbIE
MeXaHMYeCKMe KOMNIEKTbl KaNMBPOBOYHbIX Mep.

KannbposoyHaa mepa Tmna
CKONb3ALLAA HArpy3Ka
(Harpy3Ka ¢ noABMKHbIM
nornotutenem)

Mcnonb3oBaHWe paHHOro TunNa Mep MNO3BONsET
3HAYMTENbHO MOBbLICUTb TOYHOCTb KaNMBPOBKM Ha
BbICOKMX YaCTOTax Mo CPaBHEHMUIO ¢ GUKCUPOBAHHOM
HarpysKoM.

KannbposBoyHasa mepa TMna
«Hen3BecTHas» nepemblyKa

Mcnonb3oBaHue NPOW3BO/IbHOTO B3aMMHOTO
YeTbIPEeXNO/IFOCHUKA BMECTO HY/IEBOIN NEePeMbIYKMN B
NOJIHOM ABYXNOPTOBAaW KannbpoBKke no3BonAeT
KannbpoBaTb TECTOBYIO YCTAHOBKY A/A U3MeEpPeHUA
YCTPOMCTB C HEMPUCOEANHAEMbIMU PasbeMaMMU.

OnpeaeneHve KanMbpPOBOYHbIX

mep

Moanep:KnBatoTCa onpeaeneHna KaambpoBOUHbIX
MepP KaK C TMOMOLbIO MPUHATOM B OTPacau
NOJIMHOMMANbHON MOAENM, TaK M HA OCHOBE AaHHbIX
(S-mapametpos).

NHTepnonauma npu
KoppeKunun owmnbok

Mpn  M3MeHeHMM no/sib30BaTeNeM  YCTaHOBOK
NCTOYHMKA CUrHaNa No OTHOLLEHUIO K KannbpoBske,
TaKUX KaK rPaHMYHble 4acToTbl WM YMCNO TOYEK,
npoussoguTca nepecyer KaNMBpPOBOYHbIX
KO3)PULMEHTOB C UCMOIb30BAHMEM MHTEPMONALUN
WAW 3KCTPaNoNaLmm.
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KannbpoBKa MOLHOCTM U NPUEMHUKOB

Kannbposka mowHOCTH

Cnyxut  pgna  bonee TO4YHOro noaaeprkaHua
33@aHHOIM0  YPOBHA  MOLWHOCTM  Ha  Bxoae
nccnegyemoro yctponctsa. TpebyeT npumeHeHuA
BHeLlHero nsmepuTens MOLLLHOCTH,
noakntodaemoro K USB nopTty HenocpencTBEHHO,
nnbo yepes nepexon USB/GPIB.

KannbpoBKa NpMemMHUKOB

KanubpyeT ycuneHme npueMHUKOB Npu U3MepeHnn
abCcoNOTHOM MOLLIHOCTM CUTHaNa.

PYHKUMKN MapKepoB

Mapkepbl 4aHHbIX

0o 16 mapkepoB Ha Kaxaom rpaduke. Mapkep
CAYUT AN WHAMKAUUW 3HAYEHUN CTUMyna WU
M3MEepAEMOro 3HayYeHWs B 33a4aHHON  TouKe
rpadmka.

OnopHbIN MapKep

BKAloYaeT Ha BCeX MapKepax PeXnm UHAMKaLMU
OTHOCUTENbHbLIX [aHHbIX, MO OTHOLWEHU K
OMNMOPHOMY MapKepy.

MapKepHbIii NOUCK

OcywecTtBnser MNOUCK Ha rpaduKe: MAKCMMYyMa,
MWHUMYMA, MUK, LLeNeBOro 3HAYEHUA.

[lononHuTEeNbHbIE
BO3MOHOCTN MapKepPHOro
noucka

OrpaHuyeHne gManasoHa noucka. lMepekntoueHume
MEXAY PeXMmamum OLHOKPATHOro Moucka, Anbo
CnexkeHus.

YcTaHOBKa NapameTpos C
NOMOLLbIO MapKepoB

YcTaHOBKa Ha4yalbHOM, KOHEYHOM MU LLeHTPaNbHOM
4acToTbl AManasoHa C MNOMOLLbD  MapKeposB.
YcTaHOBKa ONOPHOro ypoBHA rpaduKka ¢ NOMOLLbIO
3HaYeHMA mapkepa.

BbluncneHnsa ¢ nOMoLbio
MapKepoB

OcyLecTBNsAeT BblYMCAEHUE YeTblpex PasANYHbIX
OYHKUMIM:  CTaTUCTMKa, NoJsioca  MPOMyCKaHus,
HepaBHOMEPHOCTb, MapamMeTpbl GpUNbTPa.

CratucTtuKa

®yHKLUMA  NOKa3blBaeT  CpegHee  3HaYyeHue,
cpefHeKBaApaTUYECKOe OTKAOHEHWE WU Pa3HOCTb
NMUK-NUK AN rpadMKa B YACTOTHOM [Manas3oHe,
OrpaHNYEeHHOM ABYMA MapKepamu.

Monoca nponyckaHuA

®yHKUMA ocyliecTennet NoucK noJsiochbl
NPOMYCKaHUA No 3a4aHHOMY YPOBHIO OTHOCUTE/IbHO
MapKepa WAM  OTHOCMTENbHO  abCO/IOTHOrO
MaKcMmyMa. MoKasbiBaeT 414 N0A0Cbl NPONycKaHMA
€e 3HayeHue, LEHTP, BEPXHIOK U HUMKHIOK rpaHuLy,
[06POTHOCTb, NOTEPY.
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HepaBHOMepHOCTb

®yHKUMA NoKasblBaeT  YCUNEHWE, HaKNOH
XapaKTEPUCTUKN, HEPaBHOMEPHOCTb B 4YaCTOTHOM
AnanasoHe, OrpaHNUYeHHOM ABYMA MapKepamu.

MapameTpbl duabTPa

®YHKLMA NOKa3blBAET XapPaKTEPUCTUKM MNOAOCHI
NPOMYCKaHUA W NOANOCbl 3arpaxaeHus ¢uabTpa:
notepun, OTKNOHEHWE TMNUK-NUK B  noJsoce
NPONYyCKaHUA W 3HayeHue 3arpaxaeHus. Monoca
NPONYCKaHUA U MOM0Ca 3arpaxkAeHus 3a4aTca C
NOMOLLbIO ABYX Nap MapKepoB..

AHanu3 paHHbIX

MpeobpasoBaHMe nmneaaHca
nopra

®yHKUMA NpeobpasoBaHMA AaHHbIX, U3MEPEHHbIX
npwu 3HaYeHUn cobcTBEHHOTO BOJIHOBOTO
conpotmeneHnsa nopta 50Q (75Q ans S7530), B
AaHHble, KoTopble 6blAnM  6bl  NOAyYeHbl NpU
NPOW3BO/IbHOM 3HaYeHUM BOJIHOBOrO
CONPOTUB/IEHUA NOPTa.

UckntoyeHune uenmn

PyHKUMS, no3BonAoLan MaTeMaTUYECKHU
WUCKIOYNTb BAMAHME UENU, BKAOYEHHON Mexay
NAOCKOCTbIO KanMbpOBKM MOPTOB M UCCAeAYyEMbIM
yctpoiictBom. Llenb ponkHa ObiTb onpeaeneHa
maTpuuen S-napameTpoB, Kak ¢ainn ¢dopmara
Touchstone.

BcTpavBaHue uenu

®PyHKUMA, NO3BONAIOLLAA MAaTEMATUYECKM NONYYUTD
XapPaKTePUCTUKM HOBOTO YCTPOMCTBA, NOJY4YEHHOrO
BCTpaMBaHWEM uenm mexay NNIOCKOCTbIO
KanMbpOBKM NOPTOB M UCCAELYEMbIM YCTPOMUCTBOM.
Uenb ponxHa 6biTb onpeaeneHa MmaTpuuen
S-napameTpos, KakK ¢aiin dopmata Touchstone.

Mpeobpa3oBaHune NapameTpoB
YCTPOMNCTBA

Bo3moKHO npeobpasoBaHue N3mepsaembIx
S-napameTpoB B cledylolWMe  XapaKTEPUCTUKK
yCTpoWcTBa: BXOAHOE CONPOTUBNEHUNE n

NPOBOAMMOCTb, MNPOXOAHOE COMPOTUBAEHUE U
NPOBOAMMOCTb, UHBEPCUA S-NapameTpPOB.

BpemeHHas obnactb

®yHKUMA npeobpas3oBaHMA AaHHbIX U3 YaCTOTHOM
06n1acTM B OTKAMK YCTPOWCTBA BO BpPEMEHHOWM
06n1acTM Ha pasnuMyHble BWUAbl CUrHanos. Bupa
MOAEeNNPYEMBIX BXOZHbIX CUTHaNoB:
pPasvoOMMNYNbC, BUAEOUMMNY/bC, BUAeoNnepenaa.
[Anana3oH BPEMEHHOM obnactm  3apaetca
nosb3oBaTeNieM MNPOU3BO/SIBHO OT Hyaa Ao
MaKCMMyMa, KOTOpPbIN onpeaensaetca
YCTaHOB/IEHHbIM LIArom no Yyactote. Mcnonb3ytoTcs
pa3nnyHble GoOpmMbl  OKOH ANA  AOCTUNKEHMUA
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KoMnpommcca MeXAay paspellatoLien
CNOCOBHOCTbIO M YPOBHEM MNapasuTHbIX GOKOBbIX
NenecTKoB.

BpemeHHadA cenekuma

PyHKUNA MaTemMaTU4YeCcKoro yCTpaHeHus
HeXenaTenbHbIX OTKAMKOB BO BpemeHHoMn obiacty,
No3BONAET MONYYUTb YACTOTHYH XapPaKTEPUCTUKY
ycTpolictBa 6e3 BAMAHUA YCTPOMCTB NOAKAOYEHMA.
®yHKUMA  ucnonb3yet  npeobpasoBaHMe  BO
BPEMEeHHyl0  o0bnacTb, Bblpe3aeT  3a4aHHYH
nosb3oBaTesieM BpemMeHHy 061acTb, U UCMONIb3yeT
obpaTtHoe npeobpa3oBaHMe AnAa BO3BpaTa B
YyacToTHyt0 o06nactb. Bo3moxkeH Bbibop BMAA
dUNbTPa BPEMEHHON CeNeKUUU: MOJI0OCOBOM WU
PEMKEKTOPHbIA. [Ns  [OCTUKEHMA KOMMpPOMMCCA
MeXKAy paspellatollert cnocobHOCTbIO U YPOBHEM
napasuTHbIX GOKOBbLIX NIENEeCTKOB NpeayCMOTPEHbI
pa3nnyHble ¢opmbl PUAbTPA: LWIMPOKAA, HOPMa,
MUHUMYM.

U3mepeHue YCTPOﬁCTB C NnepeHOCOM 4acCToTbl

CKanApHbIA MeToA, U3MepeHua
YCTPOMCTB C NepPeHOCoMm
4acToThbI

CKanApHbIA MeToA NO3BONAET U3MEPATb CKANAPHbIN
KoaddUUMEHT nepepaum cmecuTenem wu  Apyrux
YCTPOMCTB, Y KOTOPbIX BXOAHAA 4acTOTa He paBHA
BbIxoAHON. MeTon He TpebyeT npuMeHeHuA
BHEWHNX CMecuTenem wu ApYyrux  YCTPOWCTB.
CKanapHbIA MeToa, UCNOob3yeT PeXMUM CMeLLeHUs
4acToTbl NOPTOB, KOrA4A YacToTa NopTa NPUEMHMKA
CMeL,eHa OTHOCUTE/IbHO MOPTA UCTOYHMKA.

BeKTOpHbIN MeToA U3MepeHns
YCTPOWCTB C NepeHoCcom
YyacToThbl

BeKTOpHbI MeToa N03BOAAET U3MEPATb MOAY/b U
dasy KoapomumeHTa nepegaum cmecutenen. OH
TpebyeT NpMMeEHeHMA BHELWIHEero cmecuTensa, W
eguMHOro  retepoauMHa  ANs  BHEWHero U
nccneayemoro cmecutenem.

CkansapHasa KaanbposKa
cmecutenen

Hanbonee TOYHbIM meToz, KannbpoBKK,
MCNONb3yeMbI NPU U3MEPEHUU CMmecuTenen B
peume  cmeleHMA  yactotbl.  Mcnonb3yet

KanubposouHble mepbl XX, K3, Harpysky. Tpebyet
NPUMEHEHUA BHELIHEro M3MepuTena MOLLHOCTH,
nogkntoyaemoro K USB nopTy HenocpencTBeHHO,
nmbo yepes nepexon USB/GPIB.

BekTopHasa KaanbposKa
cmecutenen

MeTop, KannbpoBKM, NCNoNb3yemMblit npu
BEKTOPHOM M3MepeHun cmecutenei. Mcnonbsyet
KannbposouHble mepbl XX, K3, Harpysky.
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ABTOMaTMYeCKas NoacTPoMiKa
4acToTbl CMeLLEHNS

B pexume CMelleHMA  4YacToTbl  NO3BOAAET
aBTOMATUYECKM noacTpavBaTb yacTory,
KOMMeHcupys NOrpeLHoCTb YCTaHOBKM
BHYTPEHHEro  retepogMHa B  MCCAeAYEMOM
cmecutene.

Opyrne BO3MOXXHOCTU

YnpasneHune npubopom

YnpasneHne npubopammn  ocywecrteasetrca  C
NOMOLLBLIO  BHelWHero KomnbtoTepa no USB
nHTepdency.

Y006HbIM rpaduyeckmi
nHTepodelc

MpWBbIYHbIN nHtepdelic, OCHOBaHHbIM Ha
onepaunoHHon cucteme Windows, no3sonset
YCKOpPUTb OCBOEHWE NPUBOpPa NO/b30BaATENEM.

PacneyaTka 1 coxpaHeHue
rpadumkos

Bo3amorKHa pacnedvaTka rpaduKoB M [aHHbIX Ha
nNpuHTEpPE C NpeaBapuTe/ibHbIM NPOCMOTpPOM. OnA
npeaBapuUTeNbHOro NPOCMOTPA MUCNOJb3YIOTCA TPU
pa3nnyHbIX nporpammbl: MS Word, nporpamma
NPOCMOTPaA W pacneyatkM u3o0bpaxkeHuhn U3
noctaskm  Windows, BHyTpeHHAA. Bce OHM
NO3BOAIAIOT MNPOCMOTPETb, COXPaHUTb Ha AUCKE WU
pacneyataTb rpadumKku.

YpaneHHoe ynpasneHue

COM/DCOM,
TCP/IP Socket

MporpammHoe obecneyeHune npubopa,
paboTatoLiee Ha KomnbtoTepe nog ynpasneHnem OC
Windows, nogaepmBaeT cnegylowme npoTOKObI
ynpasaeHus npubopom n obmeHa AaHHbIMU C HUM:
COM - cepsep, TCP/IP Socket — cepsep. Mo
BO3MOXHOCTAM ynpasneHus NPOTOKO/bI
OAMHaKoBbI. [lonb3oBaTeNb MOXKeT BbibpaTb Nt0b60M
yOob6HbI ansa Hero npoTtokon. COM — cepsep
npeaocTaBAseT MNpPorpaMmHbIN  UHTepdenc ana
Bbl30Ba CBOMX OYHKLMIN CO CTOPOHbI MPOrpamm
nonb3osaTena. TCP/IP Socket — cepsep ncnonbsyet
obmeH TEKCTOBbIMMU KOMaH4amm,
cooTBeTCcTBYtOWMMM cTaHgapTy SCPI. SCPI asnAaetca
CTaHOAPTOM ne-dakTo ana ynpasneHusn
n3meputenbHbiMm obopyaoBaHMEM B MMUpPe Ha
[aHHbI MOMEHT.
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2.4 YCTPOWMCTBO M NPpUHUMN paboThl

AHannsaTopbl COCTOAT U3 U3MepPUTENbHOro 610Ka, BbINoNHAOWEro GyHKLMIO KOMMNapaTopa,
N NPUHAZNENKHOCTEN, K KOTOPbIM OTHOCATCA U3MepUTenbHble Kabenu 1 nepexoapl, a TakKe
cpencTBa KannbpoBKu.

N3meputenoHblii 610K an komnapatop obecneumsaeT popMmnpoBaHmMe 30HANPYIOLLETO CUT-
Hafa B WMPOKOM AMana3oHe YacToT M MOLLHOCTEN C NocnenylowmMm BblaeneHnem nagato-
LLero, npolweaLero Yyepes nccaeayemoe yCTpomcTBO U OTPaXKEHHOIO OT ero BXOA4,0B CUTHA/OB,
dbopmmpoBaHME HAaNPAXKEHUN, NPONOPLIUMOHANIbHBIX 3TUM CUTHAIAM C MOMOLLbIO MPUEMHMKA
c npeobpa3oBaHMeEM YACcTOTbl U NpeaBapuTenbHyto umMdposyto 06paboTky. MpuHUMN aen-
CTBMA OCHOBAH Ha U3MEPEHUWN OTHOLIEHMA aMNANUTYA, U PA3HOCTM a3 CUrHaNA UCTOYHMKA U
CUIHaNOB NPOLLEALIEero UM OTPAXKEHHOTO OT UCCAeAyeMOro ycTpoicTBa. OKOHYaTeNbHbIN
pacueT u otobpaxkeHne pe3ynbTaToB U3MEPEHUI KOMMIEKCHBIX KO3 ULMEHTOB Nepesayn u
OTPaXKeHUA, KaK GYHKLMIO OTHOWEHUA aMNANTYA, U PA3HOCTM $a3 OT YAcTOTbl UCTOYHMKA CUT-
Hana, BbINONHAET BHELHWUWA YyNPaBAAoWMIA KomnbloTep. CBA3b C KOMMNbIOTEPOM OCYLLECTBASA-
eTcs yepes USB-nntepodeic.

N3meputenoHble Kabenu npeaHasHavyeHbl 414 NOAKNOYEHNA MHOFONOPTOBbLIX UCCNeAyEeMbIX
YCTPOMCTB K NopTam aHanmnsatopa. OHM A0/IKHbI 06/1a4aTb Manol amnanTyaHon 1 pas3oBoi
HecTabunbHOCTbIO Npu M3rnbe. AnAa npeaoTBpaLLEHMA NOSOMKN Kabenei n ynyyweHus no-
BTOPAEMOCTU U3MEPEHUI cnegyeT Ncnonb3oBaTb nepexoabl. Cpeactsa KanMbpoBKM NpeaHa-
3Ha4YeHbl ANA BbINOJIHEHWUA WTATHOM NpoLeaypbl, NO3BOAAIOLLEN YCTPAHUTb HEMAEANbHOCTb
N3MEPUTENbHOTO TPaKTa Npu onpeaeneHn KOMNAEKCHbIX KO3IPOMUMEHTOB Nepesaym u oT-
pa*KeHMA U CyLLLEeCTBEHHO CHU3UTb NOrPELHOCTb UX U3MepeHnin. [Ina KanmbpoBKM aHaNM3aTo-
pPOB MOFYT MCMO/Ib30BaTbCA aBTOMaTUYECKME KannbpoBoYHble Moayan, Habopbl Mep C pesu-
CTUBHbIMW COFNIAaCOBAaHHbIMW HArpy3Kamm UM C COFTaCOBAaHHbIMMW Harpy3kamm € NOABUMKHbIM
NornoTUTeNeMm, a TakKe Habopbl Mep C OTpe3KaMM NPELM3UOHHbBIX INHMUIA Nepeaayn.

AHanunsaTtop 06beanHAET B O4HOM Ma/IorabapuUTHOM MeTanNMYecKom Kopnyce: reHepaTopbl
NCNbITaTe/ILHOMO W TFeTepPOAMHHOrO CUrHa/oB, aTTEHIATOPbl PEryJIMPOBKU MOLLHOCTH,
HanpassieHHble oTBeTBUTENN (HO), MHOrOKaHaNbHbIA NPUEMHMK, BNOK ynpaBaeHus Ha b6ase
CUIrHa/IbHOro npoueccopa n 610K NUTaHMA. YKPYNHEHHas CTPYKTYpHasa cxema ABYXNOPTOBbIX
npubopos NnpuseaeHa Ha pucyHKe 2.1.

Magatowme 1 oTpaxkeHHble BoHbI 610k0B OH npeobpasytotcs cmecutenammn (CM) B koneba-
HWA NepPBOI NPOMEKYTOYHOM YacToTbl (MY), NocTynatoT B YeTbipeXKaHaAbHbIN NPUEMHUK 06-
paboTkm Ha MY, B KOTOpom nocne ¢punbTpauum npeobpasytoTca B LMPpoBbie Koabl U Noaa-
I0TCA Ha nocneaytouyo 06paboTky (punbTpaums, UsmepeHne pasHocTu ¢as, U3MepeHNe am-
NAWUTYAbl) B CUTHANbHbIN Npoueccop. M3meputensvHble puabTpbl Ha MY peanvsoBaHbl B LUb-
poBoli dopme. KaxKapblit N3 NOPTOB MOXKET ObiTb MCTOYHMKOM UCMbITAaTE/IbHOrO CUTHaNa Uan
NPUEMHUKOM CUTHANa, NPoLIeALero nccaegyemoe yctponctso. Mpu atom ecam nopt 1 Asna-
eTCA UCTOYHWMKOM, TO NOpT 2 byaeT NPUEeMHUKOM. HaMMeHOBaHUA «NafaloLWan U OTPaXKeH-
HaA» BOJIHA CNpaBeA/IMBbI A1 NOPTA — UCTOYHMKA UCNbITaTeNbHOrO curHana. CovetaHue ys-
nos OH, CM ¥ yeTblpexKkaHaNbHbI NPpUeMHUK 06paboTKkn Ha MY 06pa3ytoT YeTbipe MAEHTUY-
HbIX U3MEPUTENbHbIX MPUEMHMKA CUTHANA.
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Ref In/Out

10 MHz

-—P> leHepaTO
leHepaTOop rete OpVIHHF(J)FO HanpasneHHble
OMOpPHOM YacToThbI A POA oTBETBUTENN
—/ cuUrHana _ — Llenvtens
BcnomoratenbHbIN MOLLHOCTH Nagatouan OTpasenHa
reHeparop BO/HA BONHA
L{ Ly leHepatop R1 A
| \| vcnbiTaTensHoro —»| AtTeHtoatop — KommyTaTop
—V CUrHana
- 3 - 3
MpnemHuK
Ext Trig
In/Out
A
@<—> Mpoueccop \ R2
- —
MNapatowan OTpaxkeHHasa
_________ BO/IHa BOJIHa
r
I I < >
I Ynpasnstowmia al KoHTponnep bnok HanpasneHHble
I KomnbloTep T usB nuTaHunA OTBETBUTENN
I I
_________ J

PucyHok 2.1 CTpyKTypHaa cxema aHan3aTopos

PORT 1

PORT 2



3 NMoparoToBKa K paboTe

3.1 O6bwme nonoxeHua

Ecnv aHanunsaTtop v KOMNAeKT I'IpMHa,CI,ﬂeH-(HOCTeﬁ HaXo4nNCb B YCNOBUAX, OT/IMYHbIX OT YCNO-
BUM 3KCnAyaTaunun, BblaepXUTE UX B YCNOBUAX SKCNAyaTalunn HE meHee ABYX YaCOB.

PacnakyiiTe aHan3aTop, ECAN OH HaXoAMUTCA B YNAaKOBKE MM TPAHCNOPTHOM Tape.
YcTaHOBWTE aHanu3aTop Ha paboyem mecrte.

Maowasb NOBEPXHOCTM paboyero cTona A0MKHa 6bITb 4OCTAaTOYHOW ANS PAa3MELLEHUA Ha Hel
aHanusaTopa, TpebyeMoro KoMnaeKTa NPUHaANEKHOCTEN U UCCIeAyEMbIX YCTPOMCTB.

YCTaHOBWTE aHa/IM3aTOP HA POBHYHO MOBEPXHOCTb paboyero ctona Tak, YToHbl BCE HOXKKM NpU-
6opa ynupanuce B Hee, n obecneumBanca cBO6OAHbIA JOCTYN K COEANHUTENAM U BbIK/OYa-
TEN0 NUTAHUA. YCTPOMNCTBA, NOAKAOHaeMble K NpUbopy, A0MKHbI pacnonaratbCA Ha paboyen
NOBEPXHOCTU CTONA UM HENOCPEACTBEHHO HAA, HEWN.

Mpn aKcnayaTauuMm BEHTUASALMOHHbIE OTBEPCTUA HA Kopnyce npubopa He AO0KHbI 3aKpbl-
BaTbCA NpeameTamn. OCMOTpP paspeLLaeTca NPoBOAUTb TObKO NPU OTKAOYEHUM Npubopa oT
CETU 3N1eKTPONUTAHMA U OTCOEAMHEHUMN BHELLHEro 610Ka NUTaHKA.

Ha pabouyem mecte A0MKHbI ObITb NPUHATHI MePbI MO obecnevyeHno 3aLnTbl OT BO3AENCTBUA
CTaTUYECKOro 3/IeKTPMUYECTBa.

MpoBeanTe BHELWHUN OCMOTP aHanM3aTopa COBMECTHO C MCMO/b3YEMbIM KOMMIEKTOM MpuU-
HagnexHocTel. MNpn HeobxoAMMOCTHU, NPOBEANTE UYUCTKY COeAUHUTENEeN U3MepUTEe/bHbIX
noptoB npubopa, kabenen n Nnepexonos, a TaKKe CPeAcTB KaAMbPOBKM U BbIMOJHUTE MNPO-
BEPKY NPUCOEANHUTENBHbIX PA3MEPOB COeAMHUTEIEN YKa3aHHbIX YCTPOMCTB.

3.2 PacnakoBblBaHMe U MOBTOPHOE YNaKOBbIBaHUE

YnakoBKa nprbopa obecneynmBaeT 3almTy OT KIMMATUYECKUX U MEXaHUYECKUX NOBPEXAEHWN
NpW NOrpy304HO-Pasrpy3oyHbIX paboTax, TPaHCNOPTUPOBAHUM U XPAHEHUN.

[na ynakoBblBaHWA aHaNM3aTopa MCNOb3yeTcA I'IOTpe6VITel'IbCKaF| Tapa.

B KauecTBe MHAMBUAYANbHOM NOTPEOUTENLCKOM Tapbl NCNOL3YIOTCA KOPOBKa U3 roppupo-
BAHHOTO KapTOHA M NaKeTbl U3 NONITUNEHOBOM NJIEHKMW.

59



3 MogroToBKa K pabote

3.2.1 PacnakoBbiBaHUe
PacnakoBbiBaHMe NPOBOAUTL B YKa3aHHOM NOC/ea0BaTe/IbHOCTU:
® pacnonoxuTte K0p06Ky B COOTBETCTBUUN C MAaHUNYNAULNOHHbIMU 3HaKaMMW,

® OTKpPOWTE KOPOBOKY, N3BneKkuTe (PUCYHOK 3.1) M 03HAKOMbTECH C CONPOBOAUTENBHOM
AOKYMeHTauunen, akkypaTHO M3BNEKUTE NOSINITUAEHOBbIE MAKeTbl C aHaIM3aTopom, 610KOM
nuTaHus, Kabenem USB, USB flash HakonuTenem ¢ akcnayaTauMoOHHOW AOKYyMeHTauunen;

® CHUMUTE NaKEeTbl N NpoBeanTe BHELHUN OCMOTp:

- NPOBEpPbTE HA/IMUYMNE U LLIeNOCTHOCTb NAOMb NpPeAnpPUATUA-U3rOTOBUTENS;

- NpoBepbTe OTCYTCTBME MNYBOKMX LapanuH U BMATUH Ha Kopnyce aHaau3artopa, cne-
0B KOPPO3MU METANNMYECKUX ieTaNlel U Cief0B BO3AENCTBUA XKUAKOCTEN UK arpec-
CUBHbIX MapOB, L,e/IOCTHOCTb TAKOKPACOYHbIX MOKPbLITUIN, COXPAaHHOCTb MAaPKUPOBKY;

- NpoBeAMTe BM3YasibHblA KOHTPOb LLENOCTHOCTU COEANHUTENEN, PACTIONOKEHHbIX Ha
nepeaHen n 3agHen naHenu;

- NpoBepbTE OTCYTCTBNE MEXAHUNYECKUNX nospem,u,eHMf/i (BMHTMH, 3a6OMH, OTCNnanBaHUA
NOKPbITUA N T. ,CI,.) Ha KOHTAKTHbIX N TOKOHECYLWNX NOBEPXHOCTAX COEAMHMTGI’IEVI name-
PUTENBbHbLIX NOPTOB,

- NpoBepbTe LEeNoCTHOCTb Kabensa USB 1 610Ka nuTaHus.

® Nocsie pacnakoBbiBaHNA PpEKOMEHAYETCA KAPTOHHYIO KOpO6Ky COBMECTHO C aMOpPTHU-
3aUMOHHbIM MaTeEPUANIOM COXPaHUTb ON1A BO3SMOXHOIO ,u,aaneﬁu.lero Mcnonb3oBaHUA (I'IO-
CTaHOBKE Ha XpaHeHWe, nan OoTnpaBKe Ha DEMOHT).

MNoTtpebutennckas Tapa
(kopobka)

Bknagpbiw

®dukcaymna kabens USB

®ukcauyma USB Flash
HaKkonutens

PucyHok 3.1 YnaKoBKa
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3 MNoaroToBKa K paboTte

3.2.2 YnaKoBblBaHUe

YnakoBblBaHME AOXKHO NPOM3BOAMTLCA B 3aKPbITOM NOMELLEHUM C TEMNEPATYPOI BO3AyXa
He Huxe 15 °C n oTHocuTeIbHOM BAaXKHOCTbIO A0 80 %.

MNepen ynakoBbiBaHMEM HEOOXOAMMO NPOBECTU BHELLIHWUI OCMOTP:
® NPOBEPbTE HA/INYME U LLESIOCTHOCTb NIOMO NpeanpuATUA-U3roToBUTENS;

® eC/I1 yNaKoBbIBaHME NPOBOAMUTCA Nepes XpaHeHWEM, NPOBEpPbTE OTCyTCTBUE rybHo-
KMX LLapanuH 1 BMATMH Ha KOpMyce aHaan3aTopa, Cnea0B KOPPOo3nUnM METaNIMYECKUX AeTanen
N cnepoB BO3AEWUCTBMA XKUAKOCTEN UM arpeccMBHbIX NAPOB, LLENOCTHOCTb TAKOKPACOYHbIX
NMOKPbLITUIM, COXPAaHHOCTb MAapPKUPOBKY;

* NpoBeauTe BU3yasbHbIA KOHTPO/Ib LENOCTHOCTU COeAMHUTENEN, PACMONOKEHHbIX
Ha nepegHen u 3aaHen naHenu;

® NpoBepbTeE OTCYTCTBUE MEXAHUYHECKUX I'IOBpe)KLI,eHMﬁ (BMHTVIH, 3a6OMH, OoTCnawnBa-
HUA NOKPbITUA N T. LI,.) Ha KOHTAaKTHbIX N TOKOHECYLWNX MOBEPXHOCTAX COGLI,MHVITG/'IGVI n3mepu-
TE/IbHbLIX MOPTOB,

* NpoBepbTe LEeN0CTHOCTb Kabens USB 1 610Ka nuTaHums.
YnakoBbIBaHWE NPOBOANUTL B CAEAYIOLLEN NOCNeA0BaTEeNbHOCTH:

® MomecTuTe aHanu3aTop, 6,10k NuTaHua, kabenb USB n USB flash Hakonutens B nonu-
3TUNEHOBbIE NaKeTbl COOTBETCTBYIOLLEro pa3mepa;

e n06aBbTe B NaKET C aHA/IM3aTOPOM NAKETUKM C MENKOMOPUCTbIM CUANKArenem mac-
coit npubnumsutensvHo 10T;

® B/IOXKUTE 610K NUTaHKA, Kabenb USB n USB flash Hakonutenb B KOpobKy;

® BCTaBbTE MaKeT C aHa/IN3aTOPOM B KOPOBKY CO cneumnanbHbiM BKNAAbILLEM U3 NEHO-
NOJIN3TUNEHA, BbIMONHAOLWMUM aMOPTU3ALMOHHYIO QYHKLMIO;

i 3aKpoV1Te dHaNIN3aToOp BTOPbIM BKAadbllem U3 NEHOMNO/IUITUNEHQ,

B KayectBe amMOpPTU3aLMOHHOrO MaTepuana, 3aMNoJIHAOLWEro
NPOCTPAHCTBO MeXAY CTEHKAaMW KOPOOKM M aHanmnsaTopa, MOXKeT
6bITb NICNONBb30BaH ApPYron matepuan, obecneumsatowmin pukcaumto
aHanM3aTopa B Tape M He BbI3bIBaOLLMIA KOPPO3UIHO.

MpumeyaHue

® N8 3aMNO/IHEHWA NYCTOTbl B BEPXHEWN YACTM KOPOOKMK, npu HeobxogmMmocTun, noso-
KUTE MATKUIA BKAALbIW;

® 3aMo0/IHUTE HeobXo4MMYI0 CONPOBOAUTE/NIbHYIO AOKYMEHTALMIO U MOMECTUTE ee B
NONM3TUNEHOBbLIN NaKeT (Mpo3payHbIn Gpann nnm mynbtudopy);

® B/IOXKMTE CONPOBOAMUTENBHYIO IOKYMEHTALMIO B KOPOBKY;
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3 MNoaroToBKa K pabote

® 33KPOlTEe KOPODOKY KPbILKOWN M 3adUKCMPOBaTb KPbILIKY CKOTYEM (K/1E€MKOW NeHTOon)
C YeTbIpex CTOPOH;

® HaHecuTe Ha KOPOBKY MapKUPOBKY:

- HAMMEeHOBaHMe NpeanpPUATUA-U3TOTOBUTENS;
- HAMMEHOBaHMe MU CEPUNHBIN HOMEpP aHANM3aTopPa;

- MAHUNYNAUMOHHbIE 3HaKM «XpynKoe. OcTopoKHO!», «bepeyb OT Brarn» un «Bepx»,
€C/IN UCMOJIb3yeTCA HE OPUTMHANBbHAA MHAMBUAYANbHAA NOTpebuTenbckana Tapa.

3.3 BHewHUm ocmoTp

BHewWwHM oCcMOTp NPOBOAMUTCA ANA BbIABAEHNA BUAMMbIX AedEKTOB aHaM3aTopa U NOAKANI0-
YaeMblX K HeMy YCTPOMCTB.

BHeLWHMN ocMOTp NPOBOAMUTL B Cleaytowen NocAeA0BaTeIbHOCTH:

* NPV NepBUYHOM OCMOTpPE NPOBEPbTE HAINYME U LLeIOCTHOCTb NI0MbB NpeanpuUATUA-
N3roToBMTENA, OTCYTCTBUE C/1I[I0B BCKPbITUA KOpMyca aHan3aTopa, NpoBepbTe LEeN0CTHOCTb
BHellHero 610Ka nutaHuA n Kabena USB;

* NpoBepbTe OTCYTCTBME FNMYBOKMX LapanuH U BMATUH Ha Kopnyce npubopa, cnenos
KOPPO3UKN METANINYECKUX AeTaNnen U CneaoB BO34eNCTBUA KUAKOCTEN UAN arPeCcCUBHbIX Na-
POB, LLe/IOCTHOCTb JIAKOKPACOYHbIX MOKPbITUIA, COXPAaHHOCTb MapKUPOBKMU. Mpn 06HapyKeHnn
HEeCOOTBETCTBUIN AanbHelwwan paboTa c Nnpnubopom 3anpeLaeTcs;

® NpUY HaIMYUKU, NPOBEANTE BM3YasibHbIA KOHTPO/b LLENIOCTHOCTU YCTPOMUCTB U3 KOM-
nieKTa NPUHaANEXHOCTEN, K KOTOPbIM OTHOCATCA Kabenu, nepexoabl U cpeacTBa Kanub-
POBKU;

* NpoBeANTE BU3Ya/IbHbI KOHTPO/b LLE/IOCTHOCTU U YUCTOTbI COEANHUTENEN U3MEPU-
TeNbHbIX NOPTOB aHanM3aTopa, Kabeneln U Nepexonos, a TaKKe CPeacTB Kannbposku. Mpu
06HaApY*KEHUM NOCTOPOHHUX YACTUL, NPOBEAUTE YNCTKY UX COEANHUTENEN;

® NpoBepbTe OTCYTCTBME MEXAaHUYECKUX MOBPEXKAEHUI (BMATUH, 3abOMH, OTCNamnBa-
HWA NOKPLITUA U T. A.) HA KOHTAKTHbIX N TOKOHECYLLMX NOBEPXHOCTAX COEANHUTENEN YKa3aH-
HbIX YCTPOMCTB.

Mpu obBHaApYXEeHUN MeXaHUYECKUX MNOBPEKAEHUN CcoeauHUTeNns
KaKkoro-nnbo ycTpoicTBa, AanbHelnwasa paboTa ¢ 3TUM yCTPOMCTBOM
3anpewaeTca. YCTPOMCTBO OpaKyeTca U U30AMPYeTCA C Lesbio
npesoTBPaALLEHMA €ro MNPUMEHEHMA U MNOBPEeXAEHUA TOAHbIX
coeguHUTENEN APYrux yCTPOMCTB.
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3 MNoaroToBKa K paboTte

3.4 YncTka coeauHUTENEN

YUCTKY coeamHuTeNen pekomeHayeTca NPoBOAUTL A0 U MOC/AE UCMONb30BaHMA aHaAM3aTopa
M KOMNIEKTa NPUHAANEKHOCTEN.

Ynctky KoakcnanbHbix coeanHuteneit Tun N u lll npoBoaAnTb NO cneayowen MeToanKe:

® MPOTPUTE NOBEPXHOCTU COEAMHUTENEN, YKa3aHHbIe CTPENKaMM Ha pUCYHKe 3.2, na-
JIOYKOM C BAaTHbIM TAMMOHOM, CMOYEHHbIM B CIMPTE; Kanau cnupTa He AOJIKHbl NONaaaTtb
BHYTPb YCTPOMCTB;

/
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PucyHok 3.2 CoeguHutenu tun N m lll (po3eTka 1 BUKA)

® NpoBeAuTE YNCTKY OCTa/IbHbIX BHYTPEHHUX NOBEPXHOCTEN COeaMHUTENEN, NPOAYB UX
BO34YyXOM;

* NpocyLwunTe coeanHuTenun, ybeamntecb B OTCYTCTBUM OCTAaTKOB CNUPTa BHYTPU coeam-
HUTenewn;

* NpoBeauTe BU3yasibHbI KOHTPO/Ib YANCTOTbI CoeanHuTenen, ybegmtecb B OTCYyTCTBUMU
NMOCTOPOHHUX YACTULL;

* Npu He06X0AMMOCTN NOBTOPUTE YNUCTKY.

SATMPELWAETCA npumeHATb MeTan/IMyeckue npeameTbl AN YNUCTKU
coeguHuUTenen.

3ANPELWAETCA npoTMpath LeHTPabHbIA NPOBOAHUK COEANHUTENEN
«po3eTKa». YUCTKY NpOBOAUTb NPOAYBKOM BO34YXOM.
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3 MNoaroToBKa K pabote

3.5 lpoBepKa NpucoegnHUTENbHbIX Pa3mepoB

MpucoegmHUTENbHbIE PAa3Mepbl COeANHUTENEN N3MePUTENbHbIX MOPTOB NPUBOopPa, Kabenen n
nepexoaoB, a TaKKe CPeAcTB Ka/IMOPOBKM peKOMeHAYEeTCA NPOBEPUTb NPU NEPBOM MCNO/b-
30BaHMW, a B faNbHeNLWeM, NPOBEPATb PEryaspHO.

MepBas npoBepKa coeanHUTENEN NO3BOUT NONYYNTb 3HAYEHUA NPUCOENHUTENBHBIX pa3me-
pOB, KOTOPble MOTYT HBbITb UCNOBb30BaHbI MPX 3KCN/yaTaLUKM aHANN3aTopa AN OLEHUBAHUA
N3MEeHEHWN pa3MmepoB.

MoBTOpHas NpoBepKa CoeanHUTENE PEKOMEHAYETCS, eCNN:

® MO pe3y/ibTaTam BHELWHEIO OCMOTPA U1 NO Pe3y/ibTaTaM BbINMOJ/IHEHHbIX M3MepEHVIl7I
BO3HMKaET npeagnosioxeHne o NoJIomMKe Uan nospexgeHnm KaKoro-nmbo coegnHuTenA,

® 0BHApPYKEHO, YTO COEANHUTENN YCTPOCTB, MCMNOJIb30BABLLMXCA C NPpMbopoMm, NnoBpe-
XAEHbI U UX NPUCOEANHUTENIbHbIE Pa3MePbl HE COOTBETCTBYIOT HOPMaM, YCTaHOB/IEHHbIM
ANA AAaHHOTO TUMa coeauHUTENENn;

* C MOMEHTa NpeablayLien nposepku nposeaeHo 6onee 100 NnpucoeanHeEHUI K Nto-
6oMy 13 coeanHUTENEN.

MpoBepKa NpMcoegMHUTENbHbIX PAa3MEPOB BbINONHAETCA C MPUMEHEHUEM KOMMNIEKTa ANA U3-
MEpPEHUI coeauHUTENEN KOAKCMaNbHbIX B COOTBETCTBUM C YKa3aHUAMM IKCNayaTaLMOHHOM
AOKYMEHTALMM HA HEFO MU YHUBEPCA/IbHBIM MHCTPYMEHTOM A1 U3MEPEHWNIN NIMHENHbIX pas-
MepoB (Hanpumep, MUKPOMETPOM, MHANKATOPOM YacoBOro TMNa v ap.).

Mpu NpoBepKe N3MePAETCA TONbKO pasmep «A» (pUCyHOK 3.3).

o ST

)
R

A A

PucyHok 3.3 Coeannutenu tun N u lll (po3eTKa n BUAKa)

MpucoeanHUTENbHbIN pasmep «A» COeaUHUTENEN U3MEPUTEbHBIX NOPTOB TUNa N, po3eTka,
aHanM3aTopa A0JIKeH HaxoauTbea B npeaenax ot 5,18 40 5,26 mm.
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3 MNoaroToBKa K paboTte

Hopma Ha npucoeanHUTENbHbIN pasmep «A» coeguHUTENEN APYTrMX YCTPOUCTB (Kabenei, ne-
pexonoB., CPeACTB KaIMbPOBKKM) AONXKHA ObITb YKa3aHa B 3KCMN/yaTaLMOHHOM AOKYMEHTaumum
Ha HUX.

Mpyn obHapyXeHUn HEeCOOTBETCTBMI pPa3MepoB MNpPOBEpPAEMOro
COEANHUTENS YCTAHOB/NIEHHbIM HOPMaM HeobXo4MMO BbINOAHUTb
PEMOHT. YCTPOICTBO C TAKUMU COEANHUTENSAMMN BPaKyIOT.

3.6 lNogKkntoyeHme n OTKAOYEHUE YCTpOﬁCTB

Mpwu aKcnayaTauum aHanM3aTopa NOCTOAHHO BO3HMKAET HEO6XOAMMOCTb NOAKNOYEHUA pas-
JIMYHBIX YCTPOMCTB Mexay coboi: Kabenen K usmeputenbHbIM nopTa Nnpubopa, Nnepexonos K
Kabensam, cpeacts KanMBPOBKM K NMepexogam uav noptam npubopa, a TakKe nccaeayembix
YCTPOWCTB K NOpPTam U T.A4.

MoakNtoYeHNEe YCTPOMCTB C KOAKCUANbHBIMU COEAUHUTENAMWN PEKOMEHAYETCA BbIMNONHATL B
cnepytowen nocnefosBateNbHOCTU AnAa obecnevyeHMA MaKCMMaNbHOW MOBTOPAEMOCTU pe-
3yNbTaTa U3MEPEHUI U NPeSOTBPALLEHMA NONOMKM:

® aKKYPaTHO COBMECTUTE COEANHUTENTN NOOKNHOYaEMbIX YCTpOVICTB;

® yAepKnBaA NOAKAIYAaEMOe YCTPOWMCTBO, PYKaMM HaKpyTUTE ralKy coeguHuTens
«BuAKa». Mpu atom paboyme NOBEPXHOCTU LLEHTPA/IbHbIX MPOBOAHWUKOB U ONOPHbIE NJOCKO-
CTM BHELIHMX NPOBOAHWMKOB A0/IXKHbI CONPUKACATLCA, KaK NOKa3aHO Ha pUcyHKe 3.4;

® 3aTAHMTE C MOMOLLbIO TAPUPOBAHHOIO KAtoYa (yCuamne 3aTarMBaHMA 3aBUCUT OT TUMA
COeANHUTENA) FaiKy CoeAMHUTENA «BUIKa», NPU 3TOM CAeAyeT yAepKMBaTb NOAK/I0YaeMoe
YCTPOMCTBO NA/bLLE@MM UM C NOMOLLbIO K/H0YA raeyHoro, NpeAoxpaHAs ero oT NpoBopaymBa-
HuA. OKOHYaTeNbHOE 3aTArMBaHWE FaMKku COeaVHUTEeNA «BWIKa» NPOBOAWUTE, YAEpXKMBan
KNHOY 33 KOHEL, PyYKW. 3aTATMBAHNE HYXKHO NPEKPaTUTb B MOMEHT U3/I0MA PYYKM KtoYa.

MpucoeanHeHne cneayeT OCyLWeCcTBAATb TO/bKO BPALLEHMEM FaliKK
COeAMHUTENA KBUIKAY.

3anpelaeTcsa BpaLaTb KOPMNyC NoAKAOHAaEMOro YCTPOMCTBA.

3aTArMBaHue raikm coeguMHUTenNa «BUJIKa» BbIMOAHATb C MOMOLLbIO
TAPUPOBAHHOIO KAOYa C HOPMMPOBAHHbLIM 3HAaYeHUEeM KPYTALLEro
momeHTa oT 1,1 no 1,7 H-m ana coeamnHuteneit tun N u lll.

OTKkntoveHue COG,CI,VIHMTeﬂeﬁ A0/ KHO BbINONHATLCA B NOCNeA0BaTE/IbHOCTU!

® C MOMOLLbIO K/OYa, KOTOPbIM MPOBOAMNOCH 3aTArMBaHWe, ocnabbTe KpenaeHue
raiku COeAMHUTENA «BWJIKa», NPW 3TOM YAEPKMBAsA OTKAOYaemoe YCTPOMCTBO NasibLamu
WAW C NOMOLLbIO K/k0Ya raeyHoro, NpeAoxXpaHssa ero Kopnyc oT NpoBopaYmnBaHus;
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3 MNoaroToBKa K pabote

* yIEPXKMBasA OTKAHOYAEMOE YCTPOMCTBO B TaKOM MOMIOMKEHUM, YTOObI LLEHTPANbHbIN
NPOBOAHMK €ro COeANHUTENA HAXOAMICA Ha TOM XKe NPAMOM, YTO U B NOAKNOYEHHOM COCTO-
AHWU, PACKPYTUTE raliky COeANHUTENA KBUNKAY.

/o

I
PN

)

PucyHok 3.4 Coepunnutenu tun N u lll (po3eTKa cnesa, BUKa cnpasa)

3.7 MNopsaok BKAOYEHMS Npubopa

BkAtoueHWe aHann3aTopa NPoBOAUTL B CAeAyoLLel Noc/ief0BaTeIbHOCTH:

Mepen BKAlOYeHMeM npubopa B CeTb cneayeT MPOBEPUTL
MCNPaBHOCTb BHELWHEro 610Ka NUTaHuA.

DNEeKTPONUTAHME  aHaA/IM3aTOPOB  MOXET  OCyWecTBAATbCA  OT
BHewHero 6710Ka, obecneymBalolWero Ha pasbeme MNUTaHUA
aHanuM3aTopa Hanps)KeHue NOoCTOAHHOro Toka oT 9 B (ot 11 B ansa
S50180) ao 15 B. B KayecTBe WMCTOYHMKA MUTAHUA TaKKe MOMKHO
MCNONb30BaTb AKKYMYNATOPHyO 6aTapeto uam 6oOpTOBYHO CeTb
aBTOMObOUNA Yepe3 COOTBETCTBYIOLWMIM Kabenb NUTaHUS.

® BK/IIOYNTE KOMMbIOTEP,

L

® COeAMHUTE KNEeMMY « = » aHaM3aTopa C LUMHOM 3aLUTHOIO 3a3eM/IEHUSA;

® coeaMHUTE aHaNM3aTop C KomnbloTepom Kabenem USB M3 KomnaeKkTa NOCTaBKY;
® NOAKIIOUYMNTE K CETU INEKTPONUTAHUA;

® BKNOUYNTE aHANIN3ATOP, HAXKAB KHOMKY BbIKAKOYATENA NUTAHUA;

* YCTaHOBMWTE MporpammHoe obecneyeHue, ecnm oHO He BblNo paHee YCTaHOBNEHO;
npoueaypa ycTaHOBKM NporpammHoro obecneyeHumsa onucaHa B Yactu |l pykoBoAcTBa No Kc-
nayataumu;

® 3anyCctuTe nporpammHoe o6ecnequme;
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3 MNoaroToBKa K paboTte

BKAtOYEHME MY BbIKNIOYEHWE MUTAaHMA BOSMOKHO B /II060M MOMEHT
BpemeHMU. Mpu BKAOYEHUN NUTAHUA aHAM3aTOPaA, NOLKNOYEHHOTO
MpumeyaHune K KOMNblOTEPY, NPOrpaMmHoe obecneyeHre NPoOU3BOAUT 3arpysKy
MUKponporpamm B npubop. o  OKOHYaAHWKM  3arpysKu
npnbansmTtenbHo yepes 10 cekyHA aHaNM3aTop rotTos K paboTe.

* BblAEPKUTE aHA/IN3ATOP B TEYEHNE BPEMEHM YCTAaHOBAEHUA paboyero pexunma.
BbIk/NtoyeHMe aHanM3aTopa:

® 3aKpoWTe NporpammHoe obecneyeHune;

* BbIK/IIOUYNTE aHANM3ATOP, Ha*KaB KHOMKY BbIKAOYATENA MUTAHUSA;

* Npu HeobXxoANMMOCTH, paszbepute cxemy U3MEPEHUI;

® npu HGO6XO,CI,VIMOCTVI, OoTCOEANHUTE aHANTN3ATOP CHAYana OT CETU SNTIEKTPONUTAHUA,
3aTeM OT KOMNbkoTEpPA, Aanee OT WNHbI 3alLUTHOIo 3a3emM1eHUA.
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4 MNopaaoK paboTbl

4.1 PacnonoeHune opraHoB ynpasneHuA

AHanusaTop uenen BeKTopHbIA S5045

M3mepuTenbHblie NOPThI

0, BIPAAR - S5045 .
NETWORK ANALYZER 9 kHz-4.5GHz
DRT1 500 '\ +23dBm RF 35V DC Max Auoid Static Discharge CAT1  PORTZ2 50
BbikntouaTens CBeToAMOAHbIA MHANKATOP Knemma
nUTaHUA aKTMBHOIO NopTa 3a3eM/ieHunA
PucyHok 4.1 lNMepegHAa naHenb
Beixop, Bxoa CoeguHuTENb ANA

CMHXPOHWU3aUMKXM CHUHXPOHWU3aAUWKM NoAaKNH4YeHUA NUTaHWUA

12YDC
%’ \% Ext THg Out Ext Thig In nﬂ]w":l”[ 1.24 @

L
@- - K./ %
— _J
USB 2.0 Pasbem Bxoa/Bbixog BHewHero  Knemma

ANA 3aMKa ONOPHOro reHepartopa 3a3emieHUA

PucyHok 4.2 3aaHAAa naHenb
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AHanusaTop uenen BeKTopHbIA S5048

M3amepuTtenbHblie NOpPThI

pipiaNAR  S5048

NETWORK ANALYZER 20kHz-4.8 GHz

ORT1500  /\+23dBm RF 35V DC Max Auoid Static Discharge CATI.  PORT2 50

'ﬁf:r*; —

BbikntoyaTenb CBeToAnOAHbIN MHAMKATOP Knemma

NMMTaHWA dKTMBHOIO NopTa 3a3emMieHnA

PucyHok 4.3 MNepegHAaa naHenb

Bxo//Bbixo4 BHEWHErO Bxoa/BbiXog, Pasbem
OMNOPHOro reHepaTtopa CUHXPOHM3aUMKW A4 3aMKa

Ref I§/0ut Extfrig 12\“![:,,,, ﬂ

10fHz "'! @

(L A L L L4

—. (L L L LLd

é\ ’é oo :::' ."'EJT-
% Y YYYY A%

e e
USB 2.0 CoegnHutens gna Knemma

noAKNK4YEeHWMA MMTAHMA 3a3eMIeHKA

PucyHokK 4.4 3aaHAA naHenb
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4 MNopsafoK paboTbl

AHanuszaTop uenem BeKTOpHbI S5065

M3meputenbHbie NOPThI

eirianag S5065

NETWORK ANALYZER 9 kHz-6.5 GHz

£\ +23dBm RF 35V OC Max Avoid Static Discharge CAT |

BbiknoyaTtenb CBeToaMOAHbIN UHOMKATOR Knemma
nUTaHUA aKTMBHOrO nopra 3a3emneHuns

PucyHok 4.5 MNepeaHaa naHenb

Bbixop, Bxog CoeauHuTENb ANA
CUHXPOHU3AUMK CUHXPOHMU3AUMKM NOAKNHOYEHUA NUTAHKUA

— %’\% afor sfr g |©
7\ - Q Ok A

®. - @0%
| — —l/

USB 2.0 Paszbem Bxoa/Bbixoq BHewWwHero  Knemma
ONA 3aMKa OMNOPHOro reHepaTopa 3a3emMaeHusd

PucyHoOK 4.6 3aaHAA naHenb
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AHanusaTop uenem BeKTOpHbI S5085

M3meputenbHble NOPThI

pipiavAR S5085

NETWORK ANALYZER 9 kHz-8.5 GHz

JORT1 500 /0\+230Bm RF 35V OC Max Avoid Static Discharge CATI __PORT 2 50

I— —
——

Bbiknoyatens CsBeToAMOAHbIN UHOMKATOP Knemma
nUTaHKUA aKTMBHOrO NopTa 3as3emneHums

PucyHok 4.7 MNepeaHAa naHenb

Beixop, Bxoa CoeguHuTENb ANA
CUHXPOHM3AUMM  CUHXPOHM3AUMU NOAKNHOYEHMA NUTaHUA
I %FR% [ T T O (2
B OO0 o
@I s [ ./ @
e
USB 2.0 Paszbem Bxoa/Bbixoq BHewWHero  Knemma

ANA 3aMKa ONOpPHOro reHepartopa 3a3emiaeHUA

PucyHok 4.8 3aaHAAa naHenb
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AHanusaTop uenei BeKTopHbI S50180

N3mepuTenbHble NOPTbI

p>IPIANAR  S50180

AHANK3ATOP LEEMEW BEKTOPHbIN 100 kT'y-18 I'Ty

— ————
PORT 1 500 /\ +23 dBm RF 35V DC Max PORT 2 500

Co|

BbikntovaTtens CBeToaMOAHbIN MHAWKATOP Knemma
nUTaHMA aKTMBHOrO NopTa 3a3emneHunn

PucyHok 4.9 MNepeaHAaa naHenb

Knemma Bbixon CoeguHutens ana Pasbem
3a3eMNIeHNA CUHXPOHM3AUMK NOAKIHYEHUA NUTAaHMUA  ANA 3aMKa
|

Ext Trig RefIn/Out 12 §OC
In 10 MHz 24A
O O

SO\

L
USB 2.0 Bxop, Bxoa/BbixoA BHELWHEro
CMHXPOHM3aLMN  ONOPHOrO reHepaTtopa
bl

PucyHok 4.10 3agHAaAa naHenb
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4 MNopsafoK paboTbl

AHanunsatop uenen BeKTopHbi S7530

MN3meputenbHble NOPThI

pirianaR S7530

NETWORK ANALYZER 20kHz-3.0GHz

Bbiknoyatens CBeToaMOAHbIN UHOMKATOP Knemma
nUTaHKUA aKTMBHOrO NopTa 3as3emneHums

PucyHok 4.11 MNepegHAsa naHenb

Bxoz/Bbixoa BHEWHErO Bxoa/Bbixog, Pasbem
ONOPHOr0 reHepaTopa CUHXPOHM3aUMK  A/1A 3aMKa

(1 o ;
%; N 2 T ‘%.‘Li“o;”!ﬂ ©
L AL LLLA
— ( I ) v00000
5\ Jg R TIITOF
@ (L L L L L L L4 ./ @
 — ——

USB 2.0 CoegnHuTens gna Knemma
NOAKNKOYEHUA NUTAHUA 33a3eMeHus

PucyHok 4.12 3agHAaAa naHenb

73



4 Mopagok paboTbl

4.2 MNMepenHAAa NnaHenb

N3mepuTenbHble NOPTbl CO CBETOAMOAHBIMU NHANKATOPaAMM

—_— M3meputenbHble MNOPTbl  CAYXKAT  ANA  NOAKNHOYEHUSA
nccnenyemoro ycTpoicTea. MameputenbHbii NOPT BbICTyNaeT
Kak B KayecTBe MCTOYHMKA MCMbITaTeNbHOTO

PafAMOYaCTOTHOIO CUrHana, TakK M B KayecTBe NPUEMHMKA
CUrHana oT Uccnesyemoro yCTponcTea.

MpY NOAKNIOYEHUM K OOAHOMY W3MEPUTENbHOMY MNOPTY
BO3MOMHO  U3MEpPEHWEe  XapaKTepPUCTUK  OTPaXKeHuA
nccnenyemoro yCcTpoicTBa.

MpY NOAKNYEHUN K AOBYM W3MEPUTENbHbIM MOopTam
BO3MOMHO  M3MEPEHMEe BCEX 3/IEMEHTOB  MaTpuLbl
S-napameTpoB UCCAeAYyEMOrO ABYXNOPTOBOrO YCTPOMCTBA.

O

CBeToAMOAHbIN  UMHAMKATOP  CAYKMT AN MHAMKAUUK
MpumeyaHune N3MEpPUTENbHOTO MNOPTa, KOTOPbIN ABNSAETCA MCTOYHUKOM
PaZMOoYacTOTHOIO CUTHana.

MpeBblweHne MaKCMMaNbHOM BXO4HOWM MOLLLHOCTH
paaMoY4acToTHOIO CMrHa a UM MaKCMMabHOTO NOCTOAHHOIO
HanNpPsAMKeHUA, YKasaHHbIX Ha nepegHen naHenun, MOXKeT
NPMBECTU K BbIXOAY aHaM3aTopa M3 CTPOS.

BHMMmaHMe!

BblkntoyaTenb NUTaHUA

Bbikntoyatenb NMNTaHUA CNYyXKUT AanA
BK/TIOYEHNUA / BbIKNTIOYEHUNA MUTAHNA aHAaNIU3aTOpPaA.

BKAlOYEHNE MU BbIKAOYEHUE MUTAHMA BO3MOXKHO B /t060M
MOMEHT BpeMeHU. Mpn BKAOYEHUN MUTAHMUA aHANM3aToOPa,
NOAKNHOYEHHOTO K KOMMbIOTEPY, NPOrpaMmHoe obecneyeHue
NPoOu3BOAMT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHUKM 3arpysku npubansutenbHo depes 10 CceKyHA
aHanM3aTop roTos K paborTe.

|
U,

MpuM nepBOoM BKAOYEHUW ABTOMATUYECKM BbIMNOJHAETCA
npoueaypa yCcTaHOBKM gpaineepa USB. YcTaHOBKa ApaliBepa
MpumevaHue nogpobHo onncaHa B Yactu |l pykoBoAcTBa NO aKCNAyaTaUUM.
Mpoueaypa yCTaHOBKM ApaMBepa MOXKeT notpeboBaTbca Ha
HEKOTOpPbIX KOMMbIOTEpPaAx Npu nameHeHnu nopta USB.
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4 Mopagok paboTbl

Knemma 3asemneHus

Knemma ncnonb3yertcs Ans 3a3emMaeHus.

Onsa npefoTBPALLEeHNA noBpeXaeHNA oT
3N1eKTPOCTAaTMYECKOro pa3paga ciedyeT COeAMHUTb Knemmy
¢ L 3a3eMNeHMA Ha KOphyce aHa/nu3atopa C  KOpMnycom

nccnenyemoro ycTpoicTBa.

4.3 3aaHAA naHenb

USB 2.0

CoeguHuTenb ANA NOAKNOYEHMA Npubopa K BHeLWHemy
yNpaBAsoWEMY KOMNbIOTEPY.

Pa3bem BHellHero / BHyTpeHHero onopHoro reHepartopa 10 My,

Bxoa, AnAa MOAKAKYEHUA BHELIHEro ONOpPHOro reHepaTtopa,
obecneumnBatoLLEro CUHXPOHHYO paboTy Bcex y3n108 1 610K0B
npubopa. YacToTa BHeLWHero onopHoro reHepaTopa 10 Mrwu.

Ref In/Out
10MHz

Bbixo4 ANA NOAKNIOYEHMA K BHYTPEHHEMY OMOPHOMY
reHepatopy QAAA CO34aHUSA €eAMHOM  LWKaibl BpPeMeHwU
(BpeEMEHHOW CMHXPOHM3ALMN) PA3SINYHBIX YCTPOMCTB.

I

Bbixo4, MOXKET MCNONb30BaTbCA ANA KOHTPOASA NapameTpoB
CUrHana  BHYTPEHHEro OMOPHOro  reHepatopa  nNpwu
NPOBEAEHUN AUArHOCTUKM, TEXHUYECKOro 06CNyKuBaHUA
WM pemoHTa. YacToTa BHYTPEHHEro OMopHOro reHepaTopa
10 MTw.
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4 Mopagok paboTbl

Bxoa cuHXpoHM3auum

Ext Trig

©

P PO

Ext Trig In

&

BbIxoA4 CUHXPOHM3aL MM

Ext Trig

©

P PO

Ext Trig Out

&

Bxoa, «Ext Trig» / «Ext Trig In» CAyKUT AN NOAKNHOYEHUSA
WUCTOYHMKA CUrHaNa BHewWwHero 3anycka. CMHXpoHu3auma nnm
3anyck npubopa BO3MOXKEH MO Pa3/IMYHbIM COObLITUAM,
nepeyncaeHHbIM B NporpaMmHom obecneveHumm.

Bbixoa, «Ext Trig» / «Ext Trig Out» npeaHa3sHayeH AnA
OopraHmM3aunmM  CUHXPOHHOM paboTbl C  BHEWHMMMU
yctpoictBamu. [pubop nossondAeT BblAABaTb CUrHasbI
CUHXPOHM3aLUNKU, CBA3AHHbIE C Pa3/IMYHbIMK CODObLITUAMM, B
3aBUCUMOCTU OT HaCTPOEK.

COGAVIHVITe}'Ib anAa NnoAKNr4YeHNA BHELWHEro 610Ka NUTaHKUA

»
) )
S =%
S =3
L) S
13331 ) )

BHumaHMe!

76

Pasbem npegHasHayeH gna NoAKAoYeHMA BHewHero 6,10Ka,
obecneumBalowero Ha pasbeme MUTAHUA aHanusaTopa
Hanps»KeHue NoCToAHHOro Toka oT 9 B (unn ot 11 B) oo 15 B.
B KauecTBe UCTOYHMKA NUTAHUA TaKKe MOMKHO MCNOb30BaTb
aKKymynaTopHyto 6aTtapeto nam 6opToByH0 CeTb aBTOMObUANA
yepes COOTBETCTBYHOLWMIA Kabenb NUTaHKUA.

B 3KCTPEHHbIX CUTyauusax, C UeNblo NpeaoTBpalLeHuUs
NOpPaXEHUA 3NEeKTPUYECKMM TOKOM WAM  ONs  OPYrUx
aHaNOMMYHbIX Lenen cneayeT BblAEPHYTb BHEWHMIA 610K
NMUTAHUA M3 CETEBOWM PO3ETKU MAU U3 PO3ETKU Ha 3agHen
naHenun npubopa.

3anpewiaeTca NpoM3BOANUTb COEANHEHNE UNWN Pa3beANHEHNE
Kabens NUTaHWA Npu BKAKOYEHHOM aHann3aTope.



4 Mopagok paboTbl

Pasbem ana KeHCUHITOHCKOro 3amKa

PasbeM npeaHa3HayeH AN 3aKpPenaeHua B Hero
CneunanbHOro MeTanIM3npPoOBaHHOrO LWHypa. BTopoli KoHel,
LWIHYpa KpenuTca K CTauMoHapHOMYy npeameTy Ans
obecneyeHunn 6e30NacHOCTU.

re o0 Ona  obecnedenns  3anekTpobesonacHocTM  cienyert
NOAKMOUYNTb KNEMMY 3a3eM/IEHUSA Ha KOpryce aHanu3atopa

"L L4
' ' ‘ K WKNHE 3alNUTHOIO 3a3eMeHNA.
L

4.4 MNopaaoK npoBeaeHNs U3MEPEHUI

YnpasaeHne aHaaAn3aTopamm OCyLLECTBAAETCA NPOrPaMMHbIM o6ecr|equv1eM, YCTaHOB/1€H-
HbIM Ha BHELUHWUM KOMMNblOTED.

MporpammHoe obecrneyeHne UMeEeT LWNMPOKKIA Habop GyHKUMIA, 0baeryaowmx npouecc nsme-
peHui: 6oNblLIOE KONNYECTBO O4HOBPEMEHHO OTobpaXkaemMbix rpaduKoB, pa3BuTas MapKep-
HaA cucTema ANA NOUCKA HYXKHbIX 3HAaYEHUI MO 3a4aHHOMY KpPUTEPWIO, AOMYCKOBbIA KOH-
TPO/Nb, MaTeEMaTMYECKan U cTaTUcTUYeckaa obpaboTka, puabTpauus, COXpaHEHWE U BOCCTa-
HOBNEHWE M3MEPEHHbIX AAHHbIX U HACTPOMKM OpraHoB ynpaBieHuA. PeanusoBaHa nog-
AEPKKa Ceaylowmx pesKMmoB paboTbl: ynpaBieHMe 3anMyCKOM Pa3BEPTKU, U3MEpPeHUE U
oTobparkeHMe HanpAKeHUsA NOCTOAHHOIO TOKa CUHXPOHHO C Pa3BepPTKOM No YacToTe, Npeob-
pa3oBaHWe MMNeAaHCca, UCKAOYEHNE UK BCTPaUBAHWE Lenn U BpEMEHHAs CeNeKkums.

MopAnoK NpoBeAeHUs U3MEPEHUI, BKIOYAsA NOMHOE onNucaHMe moaenu owunbok npubopa,
YCTaHOBKY NapaMeTpoB, OMMCaHNE COMYTCTBYIOLLUX CXEM U3MEPEHUI U KanMbpoBKK, oTobpa-
YKeHue pe3ynbTaToB B Pa3NIMYHbIX popmaTax, NpuBeaeHbl B 4acTu || pykoBoacTBa No aKCnaya-
Tauum.

Ona npogneHMa cpoKa cayxbbl npubopa peKomeHayeTca
NoAKNYaTb YCTPOMCTBA K MOPTAM aHanM3atopa, WCNoAb3ys
n3amepuTenbHble Kabenn n nepexoppl (nepexoabl He MOKasaHbl Ha
CXemax UsmepeHui).

3aTtaruesaHue COGAVIHVITe}'IEI‘;I cnepgyet BbINOJIHATL C NOMOLWbIO
TapPUPOBAHHOIO K/t04a C HOPMUPOBAHHbLIM 3HAYEHUNEM KPYTALWLETO
MOMEHTa.
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4 MNopsafoK paboTbl

OCHOBHblE peXKMMbl U3MepPeHUM

S-napameTpel

MNapameTpbl YCTPONCTB C NEPEHOCOM YACTOTbI

AHanus 1 dmuabTpaLma BO BpEMEHHOM 06.1acTu

(DyHKIJMOHaﬂbeIe BO3MOXHOCTH

ABCONOTHAs MOLLIHOCTb

JINHEMHOCTb aMNANTYAHOW XapaKTePUCTUKM

MmnepaHc

[osepuTenbHbli Tect

CnHxpoHunsauma

ABTOMaTMU3aUMA

Bce pexxumbl namepeHnin U pyHKLMOHANbHbIE BO3MOXHOCTM NOAPOOHO NpeacTaBAeHbl B Ya-
ctu |l pykoBoACTBa MO 3KCnayaTaumu.

Ha PUCyHKaX npuneeaeHbl TUNNYHbIE CXEMDbI I/I3MepEHVIl7I B COOTBETCTBUU C Bbl6paHHblM pexu-
MOM.
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S-napameTpsl

wo o
Lad

1 — NsmeputenvHbI Kabenb
2 — Uccnepyemoe yCTpOMCTBO

KoappuumeHT oTpaskeHma o4HOMNOPTOBOro YCTPOMCTBa

1 - 1,
[N

1 — NamepuTenbHble Kabenu
2 — Nccnepgyemoe ycTpomncTeo

OaHOBpeMeHHOe U3MepeHMe YeTbipex 3/1eMeHTOB MaTpULLbI
paccesHMa ABYXNOPTOBOro YCTPOMCTBA 3a OAHO NOAKNOYEHME.
MN3meHeHMe HanpaBaeHUA 30HANPOBAHNA NUCMbITaTeIbHOIO CUT-

Ha/la OCYLLLEeCTBASAETCA BCTPOEHHbIM NepeKaoYaTenem

4 MNopsafoK paboTbl

M3mepeHune
S-napameTpel
dopmat
Amnn nor

Amnn nnH

KCBH
daza
®az3a>180
B3
Pean n MHum

Monap
Bonbn
AHanu3
dneKTpuyeckas
3a4eprKKa
CmeweHune ¢dasbl

Mpeobpa3oBaHue
nmneaaHca

Mpeobpa3oBaHue
napameTpos (Z, Y,
nHBepcuA S)

UckntoyeHune uenm
BCTpaMBaHMe uenu

BpemeHHasa ob6nacTb
DyHKLUUM

CtaTncTuKa

Monoca
NPOMNyCKaHMA

HepaBHOMepPHOCTb

MapameTpbl PUnbTPa
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4 MNopsafoK paboTbl

M3Mep6HMﬂ C nepeHoCcom 4actoThbl

N3mepeHune
S-napameTpel

©e o "
npeobpasoBaHuA
[pynnosoe BpemA
3anasAablBaHuA

1\ Hckmouenue menu /l

__ I 3 4

/ \

| |

L

1 — UameputenbHble Kabenn
2 — [lonoNHUTeNbHbI CMecUTeNb
3 — dunbTp, 4 — Uccneayemoe yCTpoCTBO
5 — ICTOYHMK curHana (reHepaTop)

VlsmepeHme napameTpoB cMecnTenA. B KauecTBe retepogunHa
ncnonb3yeTcA BHELIHWIN UCTOYHMK CUrHaNa
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BpemeHHasn obnacTb

N

1 — NamepuTenbHblii Kabenb
2 — AHTeHHa

Pa3aeneHune curHanoB BO BpeMeHHOM 061acTu ¢ nocneayoLein

Koadpdpunmenr

WmnynscHas

orpaxenus, 1b

|
=

cenekumemn

YacToTHag
00IacTh

Yacrora, I'11 20

XapaKTCpUCTHKa

Bpemennas
© 0bmacTs

i

400
Paccrosnne, MM

Pacuyet VIMI'IyI'IbCHOﬁ XaPaKTEPUCTUKUN LENN

4 MNopsafoK paboTbl

M3mepeHune

Z-npeobpasosaHue
AAHHbIX U3
YyacToTHOM obnactm
npeABapuUTeibHO
YMHOXEHHbIX Ha
bYHKLMIO OKHA

DyHKUNU
Tun

npeobpasoBaHus:

peXnm
paauocurHana,

pexnm
BMAEOCUTHANA

Cenekuma
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7 MNposepka pabotocnocobHocTH

5 Kannbposka

AHanusatopbl S5045, S5065, S5085, S5048, S7530 He BHeCeHbl B rOCyAapPCTBEHHbIA peecTp
CPeACTB U3MepeHuit. Jna noaTBeEPKAEHNA UX HOPMUPYEMbBIX METPONOIMYECKUX XapaKTepu-
CTUK MOXEeT MCNOoNb30BaTbCA KannbposBKa. Kannbposka ocyliectsnaetcs B 406poBoAbHOM
nopaake B cootsetctBum ¢ M 3411-2013 nam MHbIM HOPMATUBHbIM AOKYMEHTOM, ONUCHIBa-
IOLLLMM NOCNeaoBaTeNbHOCTb AENCTBUIA ANA NPOBEPKM NapameTpoB npmubopos ¢ Tpebyemon
TOYHOCTbIO.

6 MNosepKa

lMoBepKa OCyL,EeCcTBAAETCA B COOTBETCTBUM C METOAMKON NoBepKn — PT-MTIM-7897-441-2021
«'CWU. AHannsaTopbl uenen BekTopHble S50180. MeToamMKa NOBEpPKU».

MeToaunKa noBepku paspaboTaHa c y4ETOM TpeboBaHUI U peKomeHAaUMNA, NPUBEAEHHDBIX B
MW 3411-2013.

MoBepKa NPOU3BOAMUTCA aKKPEAMTOBaHHbIMM B YCTAHOB/IEHHOM nopaaKe B obiactn obecne-
YeHUA egUHCTBA U3MEPEHNI HOPUANYECKMMU TNLAMW U UHAMBUAYANbHBIMU NPeanpUHMMA-
TEeNAMM.

OnpepeneHve MNOrpewHoOCTM UM3MepeHuin moayna wu - ¢dasbl
KO3pdMUMEHTOB nepedavynm W OTParKEHWs A0S aHa/M3aToOpoB B
BO/IHOBOZE C CEYEHWEM, OT/IMYAIOLWMMCA OT ero MU3MepuTesbHbIX
nopToB, CneayeT NPoBOAUTbL B cooTeeTcTeumn ¢ MU 3411-2013.

Ecnn BblYMC/IEHHDbIE MOFPELHOCTU M3MEPEHUM Moaynsa u  ¢asbl
KO3pPMUMEHTOB nepesaun U OTPAKEHMA MeHbLUe 3HAYeHUn,
NpMBeLEHHbIX B HACTOAWEM pPYKOBOACTBE MO 3KCMAAyaTauum B
pasgene «TexHUYECKMEe XapPaKTEPUCTUKM», TO 33 MOrPEeLHOCTb
M3MEpPEHMN cneayeT MNPUHATb YKasaHHyD B pyKoBoacTee. B
06paTHOM C/ly4ae HY)KHO WMCNONb30BaTb PacCCYMTaHHbIE COrNacHoO
MW 3411-2013 3HaYeHUA NOTrPeLLUHOCTEN.

[na BbINONHEHMA U3MEPEHUIA COCTaB aHANM3aTOPOB AO/XKEH ObiTb
AONOJIHEH KOMMAEKTOM M3MEPUTE/IbHLIX MepexoaoB M Habopom
KanmMbpoBoYHbIX Mep (Habopom mep KoaddMUMEHTOB Nepesayn u
OTPa)KeHWA) C COeANHUTENSAMMN B HOBOM TUMNE BONHOBOAA.

[nA BbINONHEHWA NOBEPKMU B MOJYaBTOMATUYECKOM PEXMME C BO3MOXKHOCTHIO NPOTOKOANPO-
BAaHWA pPe3ynbTaTOB M3MepPEeHUI HeobXoAMMO MCNONb30BaATb NporpaMmmHoe obecneyeHue
«VNA Performance Test».
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8 TexHU4YecKoe 0b6CnyKMBaHUE

VNA Performance Test

B nporpammHom obecneveHmnn VNA Performance Test
MCNO/b30BaHbl PACNPOCTPAHEHHbIE N NPOCTbIE PeLleHunA -
KHOMKM, Nona ansa seoAa, Tabanubl n rpadmkn. Hannune
BCTPOEHHOM  MHCTPYKUMM  NO3BONAET  BbIMOJIHUTD
nposepky 6e3 ob6paleHMa K PyKoBOACTBAaM MO
3KcnAyaTaumMm WAWM  WHbIM - AOKyMeHTam. CayyaiiHble
OENCTBMA NONb30oBaTeNAa He nNpuBeayT K  yTpaTe
pe3ynbTaToB U3MepeHnn nnm cboto B paborTe.

MpocToTa U HaAEeXHOCTb

CHUKaeTca CymMMapHoe Bpemsa MpoBepKU npubopa wu
TpeboBaHMA K KBaAuPuKaumm nepcoHana. CnoxHble
MaTemaTUyeckmne BblYMCNEHMUA BbINOJIHAIOTCSA
aBTOMaTU4YecKKn 6e3 yyacTna nosib3oBaTens.

3¢dPeKTMBHOCTD

dopma npeacTaBneHUs pe3ynbTaTOB YHMBEPCA/IbHAA U
YHMBEPCANBbHOCTD COOTBETCTBYET  PEeKOMEHZAUMAM  MeXKAYHapOAHbIX
AOKYMEHTOB MO METPO/IOTUN.

3a npoBepky npubopoB oOfgHOrO TUNA oOTBevaeT
NporpammHbIA MoAay/ib C HAOOPOM TECTOB U MHCTPYKLMNA.

MnatdopmeHHOCTb Kaxkgblh moaynb obnagaet ob6WmmmM YepTamMn: BHELIHUIA
BMA, OCHOBHble (YHKUMM M ynpaBAstOWME 3/1EMEHTbI,
cnpaBKa.

Hu}Ke npuBeneH NepeyeHb onepaLmii, KOTopble CAeayeT BbINOAHUTL NPU NoBepKe npubopa.

MpoBepKa BHeLWHero sBuaa

MpoBepKa NPUCOEeANHUTENbHBIX Pa3MepPoB

Onpep,eneHme OTHOCUTE/IbHOM norpewHoOCTn YCTaHOBKKM YaCTOTbl BbIXOAHOIO CUrHana

OnpeaeneHne OTHOCUTE/IbHOM NOTPELUHOCTU YCTAaHOBKM YPOBHS BbIXOAHOM MOLLHOCTU

OnpeaeneHue cpeHeEro KBaapaTUYeCcKoro OTKI0HEHMA TPaCChl

MpoBepKa ypoBHA COBCTBEHHOIO LWYMa NPUEMHUKOB

OnpeaeneHve HECKOPPEKTMPOBAHHbIX NapPameTpoB

OnpepeneHne abcoNtOTHON NOrpPewHOCTN n3MepeHnin moaynsa u ¢asbl KoadduumeHToB
OTpakeHuA 1 nepegaym

[na onpegeneHna NOrpelHoCTM U3MepeHnin moayna n ¢asbl KoapPuuMeHToB nepesaum v
OTPa*KeHMA A0NYCKAEeTCA MCNONb30BaTb KaK KOMM/IEKCHYHO MPOBEPKY, TakK U MO3/IEMEHTHY!O.
KomnnekcHasa npoBepKa OCHOBaHa Ha NpMMeHeHUN HabopoB Mep, COAEPKALLMX Paccornaco-
BaHHYt0 25 Q AMHUIO Nepeaaym, B KAUECTBE MePbl OTPAXKEHUS UAU NONHOMO CONPOTUBAEHMA,
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8 TexHU4YecKoe 0b6CnyKMBaHUE

n atreHtoatopbl 20 u 50 ab. MNMosnemeHTHaA MpoBepKa BbINOMHAETCA B COOTBETCTBUM C
MW 3411-2013 1 ocHOBaHa Ha mMeToAe CpPaBHEHMA KannMbpOBOK, MCNOAb30BaHME KOTOPOro
TpebyeT HaMUYMA 3TaNNOHHOTO CPeACcTBA KaIMBPOBKM C U3BECTHBIMW METPOJIOTMYECKMMM Xa-
paKTeEpPUCTUKaMW.

7 MpoBepKa paboTocnocobHOCTH
MpoBepKa BbINOAHAETCA C NOMOLLbIO NporpammHoro obecnedeHma «VNA Performance Test»

B NOJIYaBTOMaTUYECKOM PEXKMME C BO3MOXKHOCTbIO MPOTOKO/IMPOBAHUA Pe3ynbTaToB U3mepe-
HUN.
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8 TexHn4yeckoe obcnykmBaHue

8.1 BeepgeHue

HacToawmi pasaen yctaHaBAMBaeT NOPAAOK M NpaBuia TEXHUYECKOro 06cnyKMBaHUA aHaNn-
3aTopa, BbINOJIHEHWE KOTOPbIX 0becneynsaeT NOCTOAHHYO rOTOBHOCTL Npubopa K pabore.

TexHuyeckoe o0bCnyKnBaHWE 3aKN0YaeTCca B NOAAEPKaHUM annapaTypbl B paboyem cocTos-
HWUK, B PEFYIAPHOM KOHTPOJIE TEXHUYECKUX XapaKTEPUCTUK NyTEM NpoBeAeHUsA NPOPUNAKTU-
YeCcKMX paboT M KOHTPO/IbHbIX MPOBEPOK.

8.2 MNopsaaok NpoBeAeHNA TEXHNYECKOro 06CnyKMBaHMA

Mepea npoBeaeHUEM TEXHUYECKOTo 06CNyKMBAHUA caeayeT No4roTOBUTb HEOOXOANMbBIN UH-
CTPYMEHT, NPUHAANEKHOCTM U MaTepuanbl: MUHLUET, OTBEPTKY, MATKYIO KUCTb, CIUPT 3TUNO-
BblA PEKTUPMKOBAHHbIN, BETOLb, 6A3b, Map/ito.

Mpu HenocpeACTBEHHOM MCNONb30BaHUKM NPMBOPa NO Ha3HaYeHUIO NPOBOAATCA CAeayolmne
BMAbI 06CNYKMBaAHMUA:

® KOHTPO/bHbIN ocmoTp (KO);

* TexHu4yeckoe obcnyxusaHue 2 (TO-2).
Mpwu KpaTKoBpemMeHHOM XpaHeHuu (fo 1 roaa) nposoantcs KO.
Mpwn ganTenbHOM XpaHeHuu (bonee 1 roaa) nposoasTca:

® TexHM4yecKoe obcnyxunBaHue 1 npu xpaHeHum (TO-1x);

® TexHMYecKoe obcnykuBaHue 2 npu xpaHeHuu (TO-2x).
MpW KOHTPOZIBHOM OCMOTPE OCYLLEeCTBAAIOTCS:

* NPOBEPKA KOMNEKTHOCTY;

® BHELUHWIN OCMOTP A1 MPOBEPKM OTCYTCTBUA MEXaHUUYECKUX NOBPEXAEHUM, LENOCT-
HOCTU M30NSALMOHHBIX M JTAKOKPACOYHbIX MOKPbLITUIM; MCNPABHOCTM COeAMHUTEbHBIX NPOBO-
0B, BHELWHEero 610Ka NUTaHKUA, 3a3eMNEHNA.

TO-2 BK/tOYaeT B ceba:

® KOHTPO/IbHbIN OCMOTP;

* nNpoBepKy GYHKLUMOHUPOBaHUA Npubopa (NpoBoAMTCA NPW NOATOTOBKE K UCMOb30-
BaHMIO NO Ha3HaYeHUIo);

® NPOTUPKY KOHTAKTOB 3/IEKTPUYECKUX PA3bEMOB N BbICOKOYACTOTHbIX COeAUHUTENEN;
* NPOBEPKY NPABUAbHOCTM BeAEeHUA IKCNAYyaTaLMOHHOM AOKYMEHTauuu;

* NpoBepKy paboToCNoCOBHOCTM OTAENbHBIX Y3/10B U 6/10KOB;
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8 TexHU4YecKoe 0b6CnyKMBaHUE

TO-2 coBmelLLaeTca ¢ KaAnbpoBKoW (MOBEPKOI) M NPOBOAUTCA NPU NOCTAaHOBKE Ha ANUTENb-
HOEe XpaHeHue 1 BKAYaeT B ceba:

® BCKPbITUE KPbILWKM NPUBOPa 1 BbINONHEHWE CAeayoWmMX NPoPUAaKTUYECKUX pPaboT:
- yAaneHue nblnun CTpyen CKaToro BO3Ayxa;

- NPOBEPKY KpPenieHua y3/108, COCTOAHUSA Naek;

® YCTAHOBKY KPbILLKK;

* NpoBeAeHMe KaMBPOBKN MU NOBEPKU (MPOBEPKU METPONIOTMUYECKMX XapaKTepu-
CTUK);

* ynaKoBKy npubopa.
TO-1x nposoauTtca 1 pas B roa 1 BKAOYaET B cebs:

* NPOBEPKY HanNuMA Npnbopa Ha MecTe XpaHeHus;
* NpoBeAeHME BHELLHEr0 OCMOTPA COCTOAHMA YNAaKOBKY;
* NPOBEPKY COCTOAHMA YYETa U YCNOBUIA XPaHEHUSA;

® MPOBEPKY NPABUIbHOCTU BEAEHUA IKCMYaTaLLMOHHOM AOKYMEHTALMN.
TO-2x BbinonHAeTca 1 pas B 5 neT 1 BKAOYAET B cebA:

e Bce onepauun TO-1x;

® KanMbpOBKY MM NOBEPKY (MPOBEPKY METPOIOrMYECKUX XapaKTEPUCTUK);
* yNaKoBKy npnbopa;

® NPOBEPKY COCTOAHMA IKCMNYaTaLMOHHOM AOKYMEHTALUY;

* OTMETKY B GopmMynspe 0 BbINOJHEHHbIX paboTax.
KOHTpOoAb 1 NpodMNaKTMKa 31EKTPUYECKUX KOHTAKTOB BK/IIOYAET CeaytoLme onepaumm:

* MPOBEPKY TEXHUYECKOM NPOYHOCTU, 3a4e/1IKM Pa3beMOB, CETEBbIX BUIOK, HaKOHeY-
HUKOB Ha Bcex Kabensax v WHypax, TeCTMPOBaHNE NPOBOAUMOCTM COOTBETCTBYIOLLMX KOHTaK-
TOB, pa3bemos, Kabene;

* NPOBEPKY KayecTBa Pa3beMHbIX COeANHEHUI (COCTOAHUE pe3bbbl, BO3MOMXKHOCTb U
yA06CTBO 3aBMHYMBAHMA B Pe3bb0BbIX pasbemax).

B cnyyae Heya0BNETBOPUTE/bHbIX PE3YbTaTOB MPOBEPKN NPUHATL COOTBETCTBYIOLWME MEPDI
NO PEMOHTY, 33a4e/1Ke, 3aTAKKE COeANHUTENEN U KOHTAKTHbIX YCTPOMCTB.

KOHTpOoab KayecTBa MOHTaXa NPOBOAAT MYyTEM BHELIHEFO OCMOTPA KOHTAKTa C MMHUMaNbHOM
pa3bopKoIt YCTPOMCTB, MyTEM CHATUA KpbIWEK, NAaHeNel; NPU 3TOM KOHTPOIMPYHOT KavyecTBo
naek. Heobxogmmo cobnogatb mepbl 3aWMTbl NOAYNPOBOAHUKOBbIX 3/IEMEHTOB OT CTaTUYe-
CKOrO 3N1eKTpU4ecTsa.

MNpodunakTnyeckne paboTbl BbINOAHAIT C MUHUMANbHO HeOb6X0ANMMON pPa3bopKon Y3108,
TPaKTOB, PAaCCTbIKOBKOW COeAMHUTENEN.
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8 TexHU4YecKoe 0b6CnyKMBaHUE

KOHTaKTHble NOBEPXHOCTM BbICOKOYACTOTHbIX COeAUHUTENEeN NMPOTUPALOT B COOTBETCTBUM C
pasgenom 3.4.
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9 TeKywWunn peMoHT

Mpy NoNomKe aHanusaTopa AOMYCKAeTCA TO/IbKO TEKYLWMNIM GUPMEHHbIA PEMOHT, 1Mbo pe-
MOHT, KOTOpPbI OCYLLECTBAAIOT NPeanpuUATUS, UMEIOLLME COOTBETCTBYIOLLYHO NnLeH3uno. Me-
TOA, PEMOHTA — 06€31MYEHHbIN.

3anpewaercA HapywaTtb 3aWuTHble NAOMObl, NPOU3BOAUTH
CaMOCTOATENIbHbIN PEMOHT.

PeMoOHT, BbinoaHAEMbI Ana obecnevyeHMsa MAM BOCCTAHOBJIEHUA
paboTocnocobHoCTU Npubopa M COCTOAWMK B 3ameHe U (1an)
BOCCTaHOB/IEHUWN OTAE/IbHbIX YacTe.

Terywmni
PEMOHT

MeToa, peMOHTa, NPU KOTOPOM HE COXPaHAETCA NPUHAANENKHOCTb
BOCCTAHOB/IEHHbIX  COCTaBHbIX YacTed K  onpeaeneHHomy
aK3emnasapy npubopa.

Ob6e3nnYeHHbIN
meToz,

10 XpaHeHune

AHann3aTopbl 40 BBEAEHMA B IKCNAYATALMIO A0MKHbI XPaHUTLCA B YNAKOBKe NpeanpuaTua —
M3roToBUTENA NPU TEMMEPATYPE OKpYKatowero Bo3gyxa ot 0 go natoc 40 °C u OTHOCUTENIbHOM
BiaxkHoctu Ao 80 % (npu Temnepatype natoc 25 °C).

XpaHeHue npubopa 6e3 ynakoBKU cneayeT NpPou3BOAUTb NPU TEMMepaType OKPYKatoLLero
Bo3ayxa oT natoc 10 ao natoc 35 °C 1 oTHocuTenbHOM BaaxkHocTu A0 80 % (npu Temnepartype
natoc 25 °C).

B nomelLeHMAX ANA XpaHeHUA cofepKaHue Nblav, NapoB KUCNOT U u.l,enoqeﬁ, arpeccmMBHbIX

rasoB 1 ApYrmMx BpeaHbIX MPUMECEHN, Bbi3blBAOLLMX KOPPO3MIO, HE AONKHO NPEBbLIWATL COAep-
*KaHWe KoppPo3UMHOEe — aKTUBHbIX areHToB Ana atmocdepbl Tna 1 no NOCT 15150-69.
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11 TpaHcnopTnpoBaHue

MorpysKa 1 BbIrpy3Ka ynakoBaHHbIX aHA/IM3aTOPOB A0/1XKHbl MPOBOANTLCA aKKYPATHO, UCKIO-
Yyas yaapbl U NOBPEXAEHUA YNAaKOBKW. Mpu TpaHCNOPTUPOBaHMM NpMbOpbI cneayeT yCTaHaB-
/IMBATb COrNacHO HAHECEeHHbIM Ha YNaKoBKe 3HaKamM. He gonycKaeTca KaHToBaHWe npnbopos.

TpaHCNOPTUPOBKA aHA/IM3aTOPOB OCYLLLECTBAETCA B 3aKPbITbIX TPAHCMOPTHbLIX CPeACTBAX /t0-
60ro Bnga B cneaytowmx YyCAOBUAX:

e TemnepaTtypa OKpyrKatowero sosayxa ot muHyc 50 °C go 70 °C;
® OTHOCMTENIbHAA BNAXKHOCTb Bo3ayxa npu 30 °C He 6onee 95 %;
e atmocdepHoe aasneHune ot 70,0 go 106,7 kMa (o1 537 Ao 800 mm pT. CT.).

Mprbopbl paspelLaeTcs TPAHCNOPTUPOBATb B YNaKOBAaHHOM BUAE B YC/I0BUAX, UCKIOYAIOLLLUX
BHELUHMEe BO34,eNCTBUSA, CNOCOOHbIE BbI3BaTb MEXaHUYECKME NOBPEKAEHMUA NN HAPYLUUTD Le-
NNOCTHOCTb YMAKOBKM B MyTW CIe0BaHMA.

Tptombl Cy0B, Ky30Ba aBTOMObBMAEN, UCNOIb3YEMbIe ANA NEPEBO3KM, HE A0/IXKHbI COAEPKATb
NapoB KMCNOT W LLLENOYEN, arPeCcCUBHbIX ra30B U APYrMX BPeAHbIX NPUMECEN, Bbi3biBatOLLNX
KOppo3uio.

Mpw TPAaHCNOPTMPOBAHUM CaMOJIETOM NPMUBOPLI AOMKHbI ObITh PAa3MELLLEHbI B OTaNIMBaeMbIX
repmMeTU3NMPOBaHHbIX OTCEKaX.
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