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CopepaHue

12 NpunoxkeHue A (cnpaBouyHoe) O630p npubopos



1 BeepeHue

HacTtoswee pyKoBOACTBO MO 3KCM/yaTauMu npeaHasHayeHo 418 M3y4YeHus
YCTPOWCTBA, NpMHUMNA AENCTBMA, NPaBUA MCNO/Ib30BaHWUA, TPAHCNOPTUPOBAHMA U
XpaHeHUA aHaNM3aTopa Lenei BEKTOPHOro (aanee — aHanM3aTop uam npubop).

PYKOBO,CI,CTBO no 3KcnayatTaunm COCToOUT U3 AByX yacTen.

B nepBoi 4yacTu cogeprkatcs oblme cBegeHMs 06 aHanusaTopax, NpuBeAeHbI
OCHOBHbIE M CNPaBOYHblE TEXHUYECKME XAapPAKTEPUCTWMKM, YKa3aHbl COCTaB, YCNOBUA
3KCnyaTaumm, TPAHCNOPTUPOBAHUA U XPaHEHUA.

Bo BTOpOI YacTu NnpmBeaeHbl MHCTPYKUMM MO YCTAHOBKE M HACTPOMKe NPOrpamMMHOro
obecneyeHusa, OaHO OMWCaHMEe NpPOrpamMmbl, NPeacTaBNeH MNOoPSAAOK NpoBeAeHUA
N3MEpPEHU.

Mepen, Hayanom 3KCM/yaTauMM aHaNM3aTOPOB HEOBXOAMMO 03HAKOMUTLCA C
HaCTOALWMM PYKOBOACTBOM M METOAMKON NMOBEPKU ANA KOHTPOJIA METPOOrMYECKUX
XapaKTEPUCTUK.

PaboTta c aHanmM3aTopamm u UX TexHUYecKkoe 0bcnyKnMBaHMeE AO0NKHbI OCYLLECTBNATLCA
KBaAMPUUMPOBAHHBIM MEPCOHAIOM C MHXEHEPHOM MNOArOTOBKOW, WMEOLWMM
Ha4anbHble HaBblKM MO paboTe ¢ ycTpoicTtBamun CBY n nepcoHasbHbIM KOMMNbIOTEPOM.

MpeanpuaTne-U3roToBUTENb OCTaBAAET 3a cob0M NPaBo, He yBegomasA noTpebutens,
BHOCUTb B KOHCTPYKLMIO U AOKYMEHTALMIO aHaNM3aTopa M3MEHEeHMA, He BaMAlOLLMe
Ha MX HOPMMUPOBAHHbIE METPOJIOTMYECKME XaPaKTEPUCTUKM.

[JOKYMEHT ABNAeTca pe3yNbTaTOM W TBOPYECKOro Tpyaa W
WUHTENNEKTYaNIbHOW AeATEeNbHOCTU COTPYAHMKOB NPeanpuaTmaA-
nsrotoButena. He [OnNyckaeTca WCNOAb30BaHME [AAHHOTO
AOKYMEHTa, pPaBHO KaK W ero 4actn, 6e3 yKasaHuA
HaMMEHOBaHMA [OKYMEHTa M HaMMEHOBaHMA NpeanpuATUA-
N3roToBUTENA.

BHUMAHMWE!

SAMPEWAETCA Kommep4yeckoe  MUCNONb30BaHWE  AAHHOro
JOKYMEHTA, PaBHO KaK M ero 4yactu, 6€3 nMcbMeHHOro cornacus
npeanpuATUA-U3roTOBUTENA.

MpeonpuATUE-U3roTOBUTENb  HE  HEeceT  OTBETCTBEHHOCTM  3a  NOCNeACTBUSA
HENpaBWNbHOM 3KCMJ/yaTauMW aHanM3aTopa, HapylleHua npaBun 6e30nacHoOCTU U
Hecobnt0AeHMA NPOYMX HEOBXOAMMbIX Mep NPEAOCTOPOMKHOCTMU.



2 TpeboBaHua 6e3onacHocTH

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

Mpn paboTte ¢ npubopom Heobxoammo cobnwogatb obuinme mepbl 6e3onacHoCTH,
OTHOCALLMECS K annapaTtype, paboTatouLen ot anekTpocetn ~ 220 B, 50 Iy,

Mpnbop oTHOCKUTCA K 1 Knaccy 3aliuTbl OT MOPAXKEHUA INEKTPUYECKMM TOKOM NO
FOCT P 51350-99 co WHYpOM coeanHUTeNbHbIM (Kabenem NUTaHMA) C 3a3eMAsOWMUM
NPOBOAOM.

3aszemneHve npubopa npous3BOAUTCA 4epe3 Kabenb NUTaHWUA, MOAKAOYAEMbIA K
CeTeBOMY COeAMHUTENI0 NpMbopa U TPEXMOOCHON pPo3eTKe ceTu. [oNOAHUTENbHO

PEKOMEHYEeTCA COeAUHUTb KAEMMY « = », Pacno/IOXKEHHYI0 Ha 3aAHeil naHenu
M3MepUTENSA, C LUMHOM 3aLMTHOrO 3a3eM/IEHUS.

Pa3pblB /IMHWMM 3aLLUTHOIO 3a3eMJIEHUA MOXKET Ccaenatb
paboTy c npnbopom onacHoi.

SAMPEWAETCA nponsBoanTb coegyHeHUe UNN pasbeanHeHne

BHUMAHME!
Kabena nuTaHnA Npu BKIOYEHHOM U3MepuUTene.

3AMPELLAETCA HapywaTb 3aWuTHblE NAOMObI, NPOU3BOANTL
CaMOCTOSITE/IbHbIN PEMOHT.

K pabote c npubopom moryt ObITb JAONylieHbl Auua,
npoleawmne UHCTPYKTaXK Mo TexHuKe 6e30nacHoCTU npu
paboTe ¢ 3IeKTPO- N PpaanNonU3MEPUTENbHBIMU NPUbBOPamm.

Mepepn BkAtoYeHMem npubopa B CeTb crefyeT MNPOBEPUTb
BHUMAHME! MCNPaBHOCTb Kabena nuTaHWA, NPU NOAKNIOYEHUM K ceTn —
HaZeXKHOCTb 3a3eMIeHuA.

[lo Hayana paboTbl ¢ Npubopom ero Kopnyc (Knemma « = »)
[OMKEH ObiTb  COEAMHEH C  KOPNYyCcOM  WM3MEPAEMOro
yCTPOMCTBa.



3alunTa OT 3/1eKTPOCTAaTUUECKOro pa3paaa

BHUMAHMWE!

Ha paboyem mecTe [A0/MKHbI ObiTb NPUHATBI Mepbl MO
obecneyeHuo  3alWUTbl  OT  BO3AEWCTBMA  CTATUYECKOrO
3N1eKTPUYEecCTBa.

3alWmTa OT 3/1IeKTPOCTATMYECKOrO paspAda O4YeHb BayKHaA Npu
NOAKNIOYEHUM K npubopy, nMbO NpU OTKAOYEHUW OT HEro
N3Mepsemoro ycTpoictea. CTaTuyeckoe 31eKTPUYECTBO MOXKET
HaKOMWUTbCA Ha Balem Tene M Npu paspsae noBpeauTb
YyBCTBUTE/IbHbIE 3/1EMEHTbI BHYTPEHHUX Lenen nnbo npubopa,
nmbo  uM3mepAaemoro yctpouctea. [na  npenoTBpalLeHusA
nospexaeHna Heobxoammo cobntogatb cneaytoulee:

e BCera  WCNO/b30BaTb  3a3eMJIEHHbIN npoBOAALLUMN
HACTONbHbIM KOBPUK NOA U3MEPAEMbIM YCTPOMUCTBOM;

® BCerZa HaAeBaTb HA PYKY 3a3eMJIEHHbIN aHTUCTATUYECKUN
6pacner, noAcoeaMHEHHbIM K 3a3eM1IeHHOMY
nposogAwLemy HACTONbHOMY KOBPUKY yepes
nocneaoBaTeIbHO NOAKNOYEHHbIN pe3nctop 1 MOm.



3 OnucaHue n NnpuHUUN pabotbi
3.1 Ha3sHauyeHue

AHaJ'IVI3aTOpr Ll,erle17| BEKTOPHbIE nNpeagHa3HayeHbl ANnA M3Mep6HMl>'1 KOMNAEeKCHbIX

KoadPUUMEHTOB nepedayn W OTPaKEeHUs (3/1IeMEHTOB MaTpuubl  pacceaHus)
MHOTOMNO/TOCHUKOB.

O6nactb nNpuMMeEHeHUs — TMPOBEPKA, HACTPOMKa U pa3paboTKa pPasNUYHbIX
PAaAMOTEXHUYECKMX YCTPOWUCTB B YC/NIOBMAX MPOMbIWAEHHOrO NPOU3BOACTBA U

nabopaTopuiti, B TOM 4MC/le B COCTaBe aBTOMAaTM3MPOBAHHbLIX W3MEPUTENbHbIX
CTeHO0B.

Tabnuua 1 —MonHoe TOproBoe HaMMeHOBaHMe, TMN, 0603HaYeHMe N Homepa

AHanusartopbl Lenei BeKTOpHble
C1205, C1207,C1209, C1214,C1220, C2209, C2220,C4209, C4220
C1409, C1420, C2409, C2420, C4409, C4420

PerncrpaunoHHbIM Homep FocyaapcTBEHHOro peecTpa 65960-16

CBuaeTenbCTBO 06 YTBEPIKAEHUM TUNA RU.C.35.639.A Ne 64437

[ns paboTbl B aBTOMATU3MPOBAHHbIX U3MEPUTE/IbHbIX CTEHAAX aHA/M3aTopPbI Lenei

BEKTOpPHble MNOALEPKMBAT AMCTAHUMOHHOE ynpasBnaeHne no npoTtokonam COM,
TCP/IP Socket.



3.2 CoctaB

AHanu3aTtopbl OT/IMYALOTCA APYr OT ApYra BEpxHeW rpaHuuen guanasoHa paboumx
4acToT, KO/IMYECTBOM M3MEPUTENbHbIX MOPTOB, PACMO/IOMKEHHbIX HA nepeaHen
MaHenu, HanMYnemM coeguHUTeNen ansa NPSAMOro A0CTyna K BXoAam U3MEPUTE/bHbIX U
ONOPHbIX MPUEMHMKOB, a TaKKe HaA/IMYMEM COeAUHUTENEN AN NOAKNYEHUA
pacwmputenel no yacrtote. PyHKUMOHANbHbIE OCOBEHHOCTU KPaTKO MepeYncieHbl B
Tabnvue 2 u npuaoxkeHun A. BHeWHWA BWUA aHA/NM3aTOPOB MNpuBeaeH B M.
PacnonorkeHve opraHoB ynpas/ieHus.

Tabnvua 2 — PyHKLUMOHANbHbIE OCOBEHHOCTH

AHanusarop AvanasoH paﬁoqux Y4acToT

[ByxnopToBble NpPUbOPBLI

C1205 ot 100 Ky, go 4,8 My,
C1207 ot 100 Kly, po 7 My,
C1209 ot 100 Kl'y, oo 9 Iy,
Cl1214 ot 100 Kly, go 14 My,
C1220 ot 100 Kl'y, go 20 My,

YeTblpexnopToBble Npubopbl
C1409 o1 100 Kl'y, oo 9 Iy,
C1420 o1 100 Kl'y, go 20 My,

Mpunbopbl C NepembldKaMK 418 NPAMOro A0CTyNa K NPUEeMHUKam

C2209 oT 300 Kl'y go 8 My, (2 nopTa)
C2409 ot 100 Kkl'y, go 9 My, (4 nopTa)
C2220 ot 100 Kkly go 20 My, (2 nopTa)
C2420 ot 100 Kkly oo 20 My, (4 nopTa)



AHanusarop Avana3oH pa60tmx Y4acToT

Mpnbopbl CO BCTPOEHHbIM YNPaBAAOWMM KOMMbIOTEPOM

C4209 oT 100 Kly go 9 My, (2 nopra)
C4409 oT 100 Kl'y, go 9 My, (2 nopTa)
C4220 ot 100 Kkly, go 20 My (2 nopTa)
C4420 ot 100 Kl'y, go 20 My, (2 nopTa)

AHanusaTopbl paboTaoT Noa ynpaBaeHNEM BHELIHEro NePCOHaNbHOr0 KOMMblOTEpa C
YCTAaHOBNEHHbIM MPOrpaMMHbIM obecneyeHnem, KoTopoe npoBoguT 06paboTky
MHPOopMaLMKN 1 BbINONHAET GYHKUMIO NOMAb30BaTENbCKOrO UHTepderca. [Ana cBsasn ¢
NepPCOHa/IbHbIM KOMMNbIOTEPOM Mcnonb3lyetrca MHTepdeinc USB 2.0. MNMepcoHanbHbIN
KOMMbIOTEP HE BXOAUT B KOMIMJIEKT MOCTABKMW.

KomnnekT nocTaBKKM yKasaH B Tabauue 3.

Tabnnua 3 — KomnnekT nocTaBku

HaumeHoBaHue Konunuectso, Wit
AHanun3aTop uenen BEKTOPHbIN 1
BnoK nuTaHmA 1
USB kabenb 1
dopmynsap 1

USB flash HakonuTenb, coaepKaLLni:

® NporpammHoe obecneyeHune

1
® PYKOBOACTBO MO 3KCMayaTaumu
® METOAMKY NOBEpKU
PykoBoacTBO NO aKcnayaTaumm 1
MeToanKka nosepku 1
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HaumeHoBaHue Konuuecrtso, wit

MpuHagnexHocTn
NMPUMEYAHUA:
1 KoHKpeTHaa moJenb aHann3aTopa onpeaenaerca nNpu 3akase.

2 NporpammHoe obecneyeHre COBMECTHO C JIOKYMEHTALMEN MOMKET NOCTaBAATLCA
Ha APYrom HocuTene MHGopMaLuun.

3 Onuuu onpegenAawTcA Npu 3aKase. [lepeyeHb onuuit npeactaBieH B
Tabnuue Huxe.

4 MpUHaOIEKHOCTU, K KOTOPbIM OTHOCATCA M3MEpPUTE/bHble Kabenu 1 nepexoapi,
a TaK¥Ke cpeacTBa KanMbpOoBKM, NOCTABAAIOTCA MO OTAE/bHOMY 3aKasy.

5 PyKoBoACTBO MO 3KCAAyaTauMu COAEPHKUT ABE YacTu.

Kaxabiit M3 aHanmsatopos nmeet onuuto AUX (AONONAHUTENbHYIO PYHKLMOHANbHYIO
BO3MOXHOCTb), HalMYME KOTOPOM onpeaenaeTcs npu 3akase. MNpu Bbibope yKazaHHOM
onumm B cocTaB npubopa BKAKOYAETCA NaaTa  ABYXKAHANbHOIO BOJIbTMETpPA
MOCTOAHHOrO TOKA, NO3BOJIAKOWAA U3MEPATb M OTOOpPaXKaTb 3HAYEHWUA HANPAXKEHUU
CMHXPOHHO C NEepPecTPoOMKOM MO 4YacToTe BO BPeMA U3IMEPEHUM KOMMAEKCHbIX
KO3pOUUMEHTOB Nepeaayn U oTpaxKeHUA.

HeobxoamMmble AnA sKchayaTauMyM aHaNM3aTOPOB MPUHAA/IEKHOCTM, K KOTOPbLIM
OTHOCATCA U3MepuTe/ibHble Kabenu n nepexoabl, a TaKXKe CPeacTBa Ka/MOPOBKM,
npueBedeHbl B Tabauue 4. VYKasaHHble MNPUHAANEKHOCTM MOCTAaBAAKTCA MO
OoTAeNbHOMY 3aKa3sy. KOMNIEKT U3 0gHUX NPUHAANEKHOCTEN MOMKET NMPUMEHATHCS B
COCTaBe C HECKO/IbKMMU npubopamu. [JonycKaerca MCNoab30BaTb KOMMEPYECKU
AOCTYyMHble  NMPUHAANEKHOCTM  NiobbIX  Npou3BoAMTENeM € aHaNOTMYHbIMU
napameTpamu.

Tabnuvua 4 — MpuHaaNeKHOCTU

n PpUHaanexXHoCTu

Kabenu namepurenbHble

Nepexoabl UsmeputenbHble
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n PpUHaaneXXHoCTu

ABTOMATUYECKME KaNNOPOBOYHbIE MOAYAN

Habopbl mep

K/1104u TapupoBaHHbIe

N3meputenbHble Kabenu npegHasHayeHbl /1A MNOAKAOYEHUS MHOronopTOBbIX
nccnegyemblix yctpoicts (MY) K noptam aHanmsatopa. OHM foKHblI 06/1a4aTb Manok
amnanTyaHon u ¢a3oBoi HecTabuabHOCTBIO NpuU M3rnbe. PekomeHayemble Kabenu

yKa3aHbl B Tabaunue 5.

Tabnuua 5 — Kabenu nsmeputenbHble

HammmeHoBaHue

Kabenb namepurtenbHboin
Kabenb namepurtenbHbin

Kabenb namepurtenbHbin

Kabenb namepurtenbHboin

Kabenb namepurtenbHbin

O603HaueHune

MpeuunusnoHHble
TESTPRO3
NTC195
CBL
O6uwero npumeHeHua
C50

KC18A, KCd26

NMpoussogutenb

Radiall
Flexco Microwave

000 "NNAHAP"

000 "MNNAHAP"

HN® MukpaH

NMPUMEYAHUE — Konunyectso Kabenen n Tunbl UX COeAUHUTENEN OnNpenenstoTca

npu 3akase.

[ns npegoTBpaleHna NONOMKN Kabeneln v yay4yleHns NoBTOPAEMOCTU U3MEPEHU
cneayet Mcnonb3oBaTb nepexogpl. MepeyeHb pekoMeHayeMbIX NepexoaoB yKasaH B

Tabnuue 6.
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Tabnuua 6 — Mepexoabl U3MepUTE/NbHbIE

HaumeHoBaHue 0O603HaueHue NMpoussogurennb

MpeuunusnoHHble

0558121, 05K121,

03S121, 03K121,

035105, 03K105,
03KR121, 03KR105

Mepexon namepuTenbHbIn Rosenberger

00O "NNAHAP" (HMK

Mepexoa namepuTesbHbIN ADP1A
PEXOA P Tanp)

Mepexon namepuTenbHbIn MNKH2 HN® MukpaH

NMPUMEYAHUE — KonmnyectBo nepexonos M TUMbl UX COEANHUTENEN onpeaenatoTca
npw 3aKase.

CpeacTBa KanMbpoBKM NpeaHasHauYeHbl A1 BbINOJHEHMA HACTPOMNKKM Npubopa nepes,
MCNONb30BaHMEM, MO3BO/AIOLLEN CYLLECTBEHHO CHU3UTb MOMPELHOCTb U3MepeHUM
KOMMEKCHbIX KO3 OULMEHTOB Nepeaaym U OTpaxKkeHus.

[Ona  KanubpoBKM  aHANM3aTOPOB  MOFYT  MCNO/Jb30BaTbCA  aBTOMATUYECKUE
KanubpoBoYHble MOAyNKN, Habopbl Mep C PE3UCTUBHbIMU  COTNACOBAHHbLIMU
Harpyskamu Mamn C COrnacoBaHHbIMWU Harpyskamu C NOABUMKHbIM MOrNOTUTENEM, A
TaKXe Habopbl Mep C OTpe3KamMu MNpPeumsmMoHHbIX JIMHUIA nepedadyn. [lepedveHb
pPEKOMeHAyeMbIX CpeacTB KanubpoBKM npusBedeH B Tabnuuax 7-10, TpeboBaHus K
napameTpam Harpys3okK M3 coctaBa Habopos mep nepeyncaeHbl B Tabaumue 9.

Tabnuvua 7 — ABTOMaTUYECKME KaNnNOPOBOYHbIE MOAY TN
HaumeHoBaHue 0O603HayeHue Mpoussogutenn
MpeuunusnoHHble

ABTOMaTUYECKUNI

. ACM, ACP 000 "MNAHAP"
KaNMBbpPOBOYHbIN MOAy b

NMPUMEYAHUE — KonnyecTBO M TUMNbl aBTOMATUYECKMUX KaNNMOBPOBOYHbBIX MOAYNEN
onpeaenaArTCcA Npu 3aKase.
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Tabnuua 8 —Habop mep

HaumeHoBaHue 0O603HaueHue NMpoussogurennb

MpeuunusnoHHble

Habop mep
KoapoduumneHToB Z\V-7270, ZV-Z235 Rohde & Schwarz
nepesayun u oTpaxKeHus

O6uwero npumeHeHUa
Habop mep

Ko3dpoduumneHToB
nepeaavym n oTparKeHuns

85032F, 850548,

85033F, 85052B Keysight Technologies

Habop mep
KoapduumeHTos HKMM HM® MukpaH
nepefayum u OTparKeHus

Komnnekr mep

N9.1, N18.1 000 "MNAHAP"
KannbpoBOYHbIX

NMPUMEYAHUE - KonuyectBO M Tunbl HAbOPOB KanMbBPOBOYHbLIX Mep
onpeaenaArTCcA Npu 3aKase.

Tabnnua 9 — PekomeHayemble napameTpbl Harpy3oK 13 coctasa Habopa mep

HanmeHoBaHMe XxapaKTepUCTUKU 3HayeHue

Moaynb KO3OOULUMEHTA OTPAXKEHMA  HaArpys3ok

0,050
cornacoBsaHHbIX, He bonee

AbcontoTHas NOrpeLHoCTb onpeaeneHuns
AENUCTBUTE/NbHbIX 3HAYEeHNN moaynsa KoapduumeHTa
OTPA*KEHMA HArpy3oK COr/IaCoBaHHbIX B AManasoHe
4acToT:

or0 0010 Ty, +0,005

cB.10 no 20 Iy, 10,008
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HaumeHoBaHue XapPaKTepUCTUKn 3HaueHue

Moaynb KoadPUUMEHTA OTParKEHUSA Harpysok

0,970
KOPOTKO3aMKHYTbIX M XOZI0CTOrO X043, HE MeHee
AbcontoTHas MOrpeLHoCcTb onpeaeneHuns
AEUCTBUTENbHbIX 3HadyeHu ¢asbl KoapPpuumeHTa
OTPa)KeHMA  Harpy3oK  KOPOTKO3aMKHYTbIX U
XONOCTOro X04a B AManasoHe YacToT, rpagyc:
ot 00010 Iy, 1,0
¢B. 10 po 20 Iy, 1,5

[na npenoTBpalleHMa MONOMKU coeauHuTenen m obecrnevyeHUs MaKCMMasibHOM
NOBTOPAEMOCTM pe3y/nbTaTa U3MEPEHUIN NOAKAOYEHME YCTPOWUCTB PEKOMEHAYETCA
BbIMO/IHATb C MOMOLLLbIO TaPMPOBAHHbIX KAtoYel. MepedyeHb peKoMeHayeMbIX Katoden
npueeaeH B Tabauue 10.

3aTarMBaHWe coeauHUTENen cneayeT BbIMNOAHATb C MOMOLLbIO
TAapPUPOBAHHOIO KAKYa C HOPMMUPOBAHHbLIM  3HAYEHMEM

BHUMAHMUE! KPYTALLEro MOMeHTa:

eoTl1l,1001,7Hm ana coeguHutenen tTun N m lll;

e070,8001,0Hm ana coeguHutenen tun 3,5 mm um IX.

Tabnumua 10 — Kntoumn TapnpoBaHHble

HaumeHoBaHue 0O603HaueHue NMpoussogurennb
Kntou TapupoBaHHbIN KT MuKpaH
Kntou TapnpoBaHHbIN ANO TW Anoison

NMPUMEYAHUE — KonnyecTBO 1 TUNbI KAKOYEN onpeaenaroTca Npu 3akase.
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3.3 TexHUYEeCKUE XapaKTepPUCTUKU

3.3.1 OcHOBHble TeXHUYEeCKMEe XapaKTepPUCTUKU

[Avana3oHbl U npegenbl NOrPEWHOCTEN U3MEPEHUN KOMMEKCHbIX KO3dPMUMEeHTOB
nepefayn UM OTPaKeHWA npueedeHbl pansa paboyero AuanasoHa TemnepaTyp
OKpY’KatoLLern cpepl U Npu U3MEHEHUN Temnepatypbl He 6onee yem Ha 11 °C nocne
BbINO/NIHEHUA NONHOMW OAHONOPTOBOM (TONbKO AN1A KO3QPULUMEHTa OTParKeHWUs) Unu
NONHOM ABYXNOPTOBOWN KaNMOPOBKM NPU YPOBHE BbIXOAHOM MOLHOCTK O Abm.

[na nonyyeHua yKasaHHbIX B Tabauue 11 npenenos NOrpewHoCcTM W3MepPeHUi
moayna u ¢asbl KO3POUUMEHTOB Nepesaunm M OTPAXKEHUA cnepyer NPUMEHATb
NpPeunsnoHHble M3mepuTenbHble Kabenu, nepexoabl M cpeacTBa Kanmbposku. lMpwu
MCNONb30BaHUMN MPUHALIEXKHOCTEN OOLLEero NpMMeEHEeHUs npeaenbl MOrpPewwHoCTU
MoryT bbITb yBeNUYEHbl. B 3TOM cnyyae ana onpeaeneHuns AeMcTBUTENbHbIX 3HAYEHWUM
norpewHocTn Heobxoammo wucnonb3oBatb MW 3411-2013 «locyaapcTBeHHasn
cuctema obecneyeHuss eauHCTBA M3MepeHMNn. AHanu3aTopbl LENei BEeKTOpHbIe.
MeToanKa onpeaeneHma MeTPONOTMYECKUX XapaKTEPUCTUKY.

MeTponornyeckme mn TeXHUYECKME XapPaKTEPUCTUKM aHANM3aTOpPOB npusedeHbl B
Tabnunuax 11 n 12, HecKOppeKTUpPOBaHHble NapameTpbl B Tabaunue 13, apPeKkTUBHbIE
(cKoppeKTupoBaHHbIE) NapameTpbl B Tabanue Tabanue 14.

Tabnvua 11 — MeTponornyeckme XxapakTepmUCTMKK

HaumeHoBaHWe XapaKTe pUCTUKKU 3HaueHMe XapaKTepPUCTUKU
dnanasoH paboumnx yactot, Mlu;

C1205 o7 0,1 oo 4800

C1207 o7 0,1 no 7000

C1209, C2209, C4209, C1409, C2409,

o1 0,1 8o 9000
Cc44091

c1214 o1 0,1 go 14000

C1220, C2220, C4220, C1420, C2420, ot 0,1 8o 20000

C4420
MNpepenbl [OONYyCKAaeMOM OTHOCUTENIbHOM +2.10°°
NnorpewHoCcTH YCTAHOBKM 4acToTbl

MCTOYHUKa BbIXOAHOIO CUrHaNa
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HauwmeHoBaHue XapPaKTepUCTukKun

[ManasoH YyCTaHOBKU YPOBHS BbIXOAHOM
MOLLHOCTKU, AbMm:

C1205

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

C1214, C1220, C2220, C4220, C1420,
C2420, C4420

Mpepenbl  [QONYyCKaemor OTHOCUTENbHOM
NOrpPeLHOCTN YCTAHOBKN YPOBHA BbIXOAHOM
MoLlHOCTH, Ab

dnanasoH N3MepeHNi Mmoayna
KoapduumeHTa oTpaxkeHuna

Mpenensl [OonNyCcKaemom abcontoTHOM
NOrpewHocTm U3MepPEeHU Moy ns
KoadpduumeHTa oTpakeHua 234

Mpegenbl  ponyckaemow abcontoTHOM
NOrpeLHoOCTH N3MepEeHNM da3sbl
Ko3dpduLUMeHTa OTpaXkeHuma, rpagyc 2

AwnanasoH N3MepeHNi Mmoaynsa
KoapoduuMeHTa nepedaynm B  AuanasoHe
yacrorT, ab:

C1205:
ot 100 Kl'y, po 1 My,
cB. 1 MT'y oo BepxHen rpaHuLbI

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

ot 100 Kl'y, po 1 My,

3HauyeHMe XapaKTepPUCTUKMU

oT muHyc 60 go natoc 10

oT muHyc 60 go natoc 15

oT MmuHyc 60 go natoc 10

11,5

ot0Opo1l

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

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

oT muHyc 90 go 10

oT muHyc 133 po 10

oT muHyc 90 go 15
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HauwmeHoBaHue XapPaKTepUCTukKun

cs. 1 Mly oo 8 Iy,

cB. 8 [Ty, 4O BepxHel rpaHuLpl
C1214,C1220,C4220, C1420, C4420:

o1 100 Kl'u, go 1 MTy,

c8. 1 MTl'uy, oo BepxHeN rpaHnLpl
C2220, C2420:

o1 100 Kl'y, go 1 MTy,

cB8. 1 MI'y Ao BepxHen rpaHuLbl

Mpegenbl  ponyckaemow abcontoTHOM
NOrpeLHoCTH N3MepeHU moayns
KoadduumeHTa nepegaumn &£

Mpepenbl  ponyckaemow abcontoTHOM
NOrpeLHoCTH N3MepPEHNM da3sbl
KoadduumeHTa nepesaum, rpagyc &

YpoBeHb COBCTBEHHOrO LWyMa NPUEMHUKOB
B AMana3oHe yacToT, Abm/T'u, He 6bonee:

C1205, C1207, C1209, C2209,C4209,
C1409, C2409, C4409:

o1 100 Kl'u, go 1 MTy,
¢cB.1 Mluy go 8 My,
cB. 8 [Ty, 40 BepxHel rpaHuLpl

C1214, C1220, C4220, C1420, C4420:

3HauyeHMe XapaKTepPUCTUKMU

oT muHyc 133 go 15

OT MuHyc 123 po 15

oT munHyc 100 go O

oT muHyc 123 po 10

oT muHyc 100 o O

oT muHyc 120 pgo 10

+|Sji| -[(Et-1) + Es-| Sii| +El-|Sjj

Ex-|Sji| ™ + L-|Sji| %]

| +

+[0,5+(180/m) - arcsin(A|Sji|/|Sji|)]

muHyc 100

MUHyc 143

MUHYC 133
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HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

ot 100 Kl'y, po 1 MTly,

MunHyc 110
cB. 1 MI'y oo BepxHen rpaHuLbl MUHYC 133
C2220, C2420:
oT 100 Klu, go 1 MTy, MuHyC 110
cB. 1 MT'y oo BeEpXHEN rpaHULbI MuHyc 130
CpeaHee  KBagpaTuyeckoe  OTKAOHeHWe
Tpacchbl npm n3mepeHunu Mmoayna
KO3pPUUMEHTOB Nepenaym U OTParKeEHUA B
AnanasoHe 4acToT M nosaoce uabTPA
NPoOMeXyToyHoM 4yactoTbl 3 KU, Ab, He
bonee:
C1205, C1207, C1209, (C2209,C42009,
C1409, C2409, C4409:
oT 100 Klu, go 1 MTy, 0.005
cB. 1 MT'y oo BepXHEN rpaHULbI 0001
C1214, C1220, C2220, C4220, Ci420,
C2420, C4420:
ot 100 Kl'y, po 1 My, 0020
cB. 1 MT'y oo BepxHen rpaHuLbI 0.001
NMPUMEYAHUNA:

1 BepxHsAa rpaHuua Auvana3oHa paboumx yactot gna C4209, C4409 coctaBndaer
9600 MTlu. MeTponornyeckme XapakTePUCTUKMU ONA YKA3aHHbIX aHANU3AaTOPOB B
AnanasoHe 4actoT cBbiwe 9000 Mly He HopmMmuUpytOTCA.
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HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

2 Mpepnenbl NOrpeLHoOCTN n3MmepeHnin moayna u ¢asbl KoadpuuneHTa oTparkeHun
HOPMMUPOBAHbI ANA ABYXMOJIOCHUKOB WM YETbIPEXMONOCHUKOB C HECKOHEYHbIM
ocnabneHvem.

3 B dopmyne npuHATLI cneayrowme ob603HaYeHUs:

e |Sii| —pencTBUTENBHBLIM (MM M3MeEPEHHbIN) MoAaynb  KoadpduumeHTa
OTpaXKeHua uccnegyemoro ycrpomnctea (aanee — NY) B aMHeiHom maclutabe;

e A|Sii| —npepen ponyckaemoi abCONOTHOW MOTPELHOCTU  U3MEPEHUN
MoAayna KoadPuumeHTa OTparKeHmA B IMHEMHOM MacliTabe;

o |Sii| n A|Sii| aBnatoTca 6e3pasmepHbIMU.
4 B popmyne NpuMHATbI cneaytolime 0603HauYeHus:

e Ed — 3¢ deKkTMBHAA HaNpPaBNEHHOCTb;
® Er — 30 PEKTUBHbBIN TPEKUHT OTPaXKEHUS;
e Es —addeKkTMBHOE cornacoBaHme UCTOYHMKA.

b PpeKkTuBHbIE (CKOPPEKTUPOBAHHbIE) MapamMeTPbl aHaANM3aTOPOB NPUBEAEHbI B
Tabnuue 14.

5 MorpewHocTb ¢asbl HOPMUPYETCA B AmanasoHe moayns KoadpouumeHTa
oTparkeHua |Sii| ot 0,018 ao 1,000 (ot muHyc 35 ao 0 ab).

6 B popmyne npuHATLI cneaytoume o603HaYeHus:

o |Sji| — pencTBUTENbHBIN (MM M3MEpPEeHHbI) Moaynb  KoadpoduumeHTa
nepeaayv B IMHEMHOM MacLiTabe;

e |Sii| u |Sjj| —pencTBUTENbHBIA (MM U3MEPEHHBIN) MOoaynb KoadduumeHTa
OTpaKeHuAa Bxo4a 1 Bbixoaa MY B nMHeHOM macwwTabe;

e A|Sji| —npepen ponyckaemoi abCONOTHOM MNOTPELHOCTU  U3MEPEHUN
moayna KoadduuneHTa nepegaym B IMHEMHOM maclutabe;

e |Sji|, | Sii|, |Sjj| v A|Sji| aBnatoTca 6e3pazmepHbIMMU.
7 B dopmyne npuHATbI cneaytoume ob603HauYeHus:

o Et — 30 PEKTUBHbBIN TPEKUHT Nepeaayu;

e El — 3¢ dpekTMBHOE cornacoBaHue Harpysku;
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HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

o L=10-10PBbX/10 _ woshduumenT, XapaKTepu3yoLwuii HEeMHENHOCTb
aMNNTYAHOWM XapaKTePUCTUKM NMPUEMHMKOB;

® P, x — YPOBEHb BbIXOAHON MOLLHOCTW NPY U3MEPeHNUH, ABMm;

e Ex = 10(D + 10-1g(Afn4.M / DfNIY.H) - PBbIX) / 20 _ MaKCUMa/IbHbIN ypOBeHb

COBCTBEHHOTO WyMma (13o01aumsa);

e D—HWKHAA TrpaHULA [Auana3oHa U3MepeHun moaynsa KoadpoduumeHTa
nepegayun, ab;

o Af_, y— WMPUHA NONOCHI NPONYCKaHUA GWUAbTPA NPOMEKYTOUYHOW HacTOTbl

npu nsmepenuu, lu;

L4 Afl'lq Ho HOMMWHA/1IbHaA LLNPHUHa nonocChbl nponycKaHuA d)vmpra

NPOMEXKYTOYHOM YacToTbl, paBHas 1 .

b PeKkTuBHbIE (CKOPPEKTUPOBAHHbIE) NapamMeTpbl NpuUBeaeHbl B Tabnuue 14.
MapameTpbl Ex n LO=L yKkasaHbl ANA YpPOBHS BbIXOAHOM MouwiHOCcTU O Abm m
nonocbl GUAbTPA NPOMEKYTOYHOM YacToTbl 1 Ty,

8 B popmyne A|Sji| u |Sji| npuBegeHbl B AMHEMHOM MacliTabe.
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Tabnumua 12 — OCHOBHblE TEXHUYECKNE XapPaKTEPUCTUKN

HammeHoBaHWe XapaKTepUCTuKu 3HayeHMe XapaKTepPUCTUKK
Konunyectso namepuTtenbHbIX NOPTOB:

C1205, C1207, C1209, C1214, C1220, C2209, 2
C2220, C4209, C4220

C1409, C1420, C2409, C2420, C4409, C4420 4

MapameTpbl U3MEPUTENbHbIX NOPTOB:

TMN coeanHUTenen:

C1205, C1207, C1209, C1214, C2209,

N, po3eTKa
C4209, C1409, C2409, C4409

C1220, C2220, C4220, C1420, C2420,
C4420

NMD 3,5 mm, BUAKa
BO/IHOBOE CONpOTUBAEHME, Om 50

HECKOPPEKTUPOBAHHbIE MapameTpbl, Ab, He
MeHee

cMm. Tabanuy 13

MoAaKntoYeHME K KOMNbIOTEPY ANA YNPaB/eHUs:

TMN coeauHuTena USB B
nHtepdenc USB 2.0
HanpAaxeHne nuUTaHuMA OT CEeTM NepemMeHHOoro ot 100 po 253

TOKa yactotoi 50 'y, B

MNotpebnsemas mowHOCTb, BT, He 6bonee:

C1205, 1207, C1209, C2209 40
C1214, C1220, C2220 110
C1409, C2409 7c
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HaummeHoBaHue XapPaKTepUCTUKHU

C1420, C2420

C4209

C4409

C4220

C4420

Bpema ycTtaHoBNeHUA paboyero pexkuma, MUH,
He Bonee

Bpems HenpepbIBHOM paboThbl, 4, HE MeHee

a6apuTHbIE pasmepbl
(BnHaxwWKnpmHaxBbicoTa), MM, He bonee:

C1205, C1207, C1209

C2209, C4209, C1409, C2409, C4409

C1214, C1220, C2220, C4220

C1420, C2420, C4420

Macca, Kr, He bonee:

C1205, C1207, C1209

C2209, C4209

C1409, C2409, C4409

C1214,C1220,C2220, C4220

C1420, C2420, C4420

3HayeHue XapPaKTepUCTUKn

200

75

145

145

270

40

16

425 x 235 x 96

355 x 440 x 96

430 x 440 x 140

600 x 440 x 140

5,5

7,0

10,0

14,0

22,0
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HaumeHoBaHMe XapaKTe PUCTUKU
Paboune ycnoBuma aKkcnayaTaumuu:

TemnepaTtypa oKpy»Katowero Bosayxa, °C

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

aTmocdepHoe gasneHue, KlMa o1 70,0 1o 106,7

Tabnnua 13 — HeckoppeKTUPOBaHHbIE NAapPaMETpbI

ot natoc 5 po natoc 40

3HayeHue XapPaKTepUCTUKn

AwnanasoH vyactoT HanpaBneHHOCTb, CornacoBaHue CornacoBaHue
ab UCTOYHUKA, Ab Harpysku, ob

C1205, C1207, C1209, C4209, C1409, C4409

o1 100 Kl'y, ao 12 12
1 MTly,
cB. 1 Mlu go 18 20

BEPXHEM rpaHunLbl

C2209, C2409

o1 100 Kl'y go 12 12
1 Mly
ce.1 Mlu ao 15 15

BEPXHEN rpaHuLbl

C1214, C1220, C2220, C4220, C1420, C2420, C4420

o1 100 Kl'y, ao 10 10
1 MTly,
cB. 1 Ml'u go 20 15
10 My,
¢B. 10 Ty go 15 15

BEPXHEN rPaHMULbI

12

20

12

15

10

15

15
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Tabnuvua 14 — 3pPeKkTUBHbIE (CKOPPEKTUPOBAHHbIE) MAapaMeTpbl

[dnanasoH
yacToT

o1 100 Ky,
no 1 Mrluy

cB. 1 Ml'y

no
BEPXHEWN
rpaHuLpl

ot 100 Kly
no1 Mrlu

ce. 1 Mrly,
no 8 Iy,

ce. 8ITy
no 9 My,

ot 100 Kly,
no 1 Mly,

ce. 1 Mrly,
0o 10 My,

ce. 10Ty
ilo)
BEPXHEWN
rpaHuLpl

Ed Es El (Er-1)  (Et-1) Ex
C1205
0,005 0,010 0,005 0,006 0,012 3,2.10°
0,005 0,010 0,005 0,006 0,006 2,2:107

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

0,005 0,010 0,005 0,006 0,012 3,210

0,005 0,010 0,005 0,006 0,006 2,2:107

0,005 0,010 0,005 0,006 0,006 0,7-10°
C1214, C1220, C4220, C1420, C4420

0,005 0,010 0,005 0,006 0,023 1,0-10°

0,005 0,010 0,005 0,006 0,006 0,7-10°

0,008 0,013 0,008 0,012 0,006 0,7-10°

LO

1,15-103

1,15-103

3,6:10*

3,6:10*

3,6:10™

0,0

1,15-10°3

1,15-1073
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[nanasoH Ed
yacToT

ot 100 kly, 0,005

o1 Mly,

ce. 1Mry 0,005

no 10 My,
ce. 10y 0,005
Ao

BEPXHEMN

rPaHULLbI

Es

0,010

0,010

0,013

El (Er-1)

C2220, C2420

0,005 0,006
0,005 0,006
0,008 0,012

(Et-1)

0,023

0,006

0,006

Ex

1,0-107

1,0-10°°

1,0-10°

LO

0,0

1,15-1073

1,15-10°3

26



Tabnuua 15 — [ononHutenbHaa ¢opma NpeacTaBNeHMA MOTrPELHOCTU U3MEPEHUI
Aana aHanmsatopos C12054, C1207, C1209, C2209, C4209, C1409, C2409, C4409

HammeHoBaHue XapPaKTEepPUCTUKHU 3HaueHue XapPaKTepUCTuKn

Mpenensl [OMyCKaemowm abcontoTHOM
NOrpewHoCTn Mu3MepeHun moayna u  ¢asbl
KoapoduuneHTa oTpaKeHMA B AManasoHe ero

3HaYeHWN:
oT MmuHyc 15 go 0 ab +0,4 1B / +3°
OT MUHYC 25 a0 muHyc 15 gb +1,0 4B / +6°
oT muHyc 35 o munyc 25 ab 3.0 nb / +20°
Mpenensl [OMyCKaemowm abcontoTHOM

NOrpewHoCTn Mu3MepeHun moayna u  ¢asbl
KoapoduumeHta nepegaum B AManasoHe ero
3HAYEHW B AMana3oHe YacToT:

ot 100 Kly, go 1 MTwu;

oT natoc 5 go natoc 15 ab +0,2 1B / +2°
oT muHyc 30 go natoc 5 ab +0,1 nb / #1°
oT muHyc 50 go munHyc 30 ab +0,2 B / 2°
oT muHyc 70 go munHyc 50 gb +1,0 4B / +6°

c8.1 Mlu pgo 8 IMu;

ot natoc 5 po natoc 15 gb +0,2 o / 2°
oT muHyc 70 go natoc 5 gb +0,1 B / #1°
oT muHyc 90 go muHyc 70 gb +0,2 1B / +2°
oT muHyc 110 go muHyc 90 gb +1,0 o5 / +6°
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HaummeHoBaHue XapPaKTepUCTUKHU

cB. 8 [Ty, 4O BEpXHENM rpaHmLpbl:

ot natc 5 go natoc 15 ab

oT muHyc 60 go natoc 5 gb

oT muHyc 80 o muHyc 60 ab

oT muHyc 100 go muHyc 80 gb

3ddeKTMBHbIE NAapaMeTpbl B AManasoHe YacToT:

ot 100 Kly, go 1 MTwu;

HanpaB/IeHHOCTb, Ab, He meHee

cornacoBaHume UCTOYHUKa, Ab, He meHee

cornacoBaHume Harpysku, b, He meHee

TPEKUHT OoTpaXkeHua, b

TPEeKMHI nepenaun, ob

c8. 1 My oo BepxHen rpaHuLbl:

HanpaBAeHHOCTb, Ab, He meHee

cornacoBaHue UCTOYHUKA, Ab, He meHee

cornacoBaHue Harpysku, ab, He meHee

TPEKUHT OTpaKkeHus, b

TPEKUHT nepenauu, ab

3HayeHue XapPaKTepUCTUKn

+0,2 pb / £2°
0,1 a6/ +1°
+0,2 pb / +2°

+1,0 b / 6°

46
40
46

+0,05

10,10

46

40

46
*0,05

10,05
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

NMPUMEYAHUA:

1 XapaKTepuCTUKK, YKa3aHHbIe B HACToALLEN Tabauvue, ABNAIOTCA CNPaBOYHbIMU U
npeaHasHayeHbl A1 YNPOLLEHMA pacyeTa MorpewHocTn moayna wu - ¢asbl
KO3pOUUMEHTOB Nepeaayn U oTpaxKEHUA BO BpemMs 3KCrnayaTaumu.

2 Ons aHanuzatopa C1205 BepxHsAA rpaHMuUa Auana3oHa M3MEPEHUM Moayns
KoapoduumeHta nepegaumn 10 gb.
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Tabnuua 16 — [ononHutenbHaa ¢opma NpeacTaBNeHMA MOTrPELHOCTU U3MEPEHUI
Ana aHanusatopos C1214, C1220, C2220, C4220, C1420, C2420, C4420

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

Mpenensl [OMyCKaemom abcontoTHOM
NOrpewHoCTn Mn3MepeHun moayna u  ¢asbl
KoapoduumeHTa oTpaxKeHMA B AManasoHe ero
3HAYEHW B AMaNa3oHe YacToT:

ot 100 Kl'y, go 10 IMu;

oT muHyc 15 go 0 ab +0,4 o / #3°
OT MUHYC 25 0o muHyc 15 ab +1,0 AB / +6°
oT muHyc 35 go muHyc 25 ab +3,0 a6 / +20°

cB. 10 Ty, 4O BEpXHEN rpaHULbI:

oT muHyc 15 go 0 ab +0,5 0B / +4°

OT MUHYC 25 0o muHyc 15 ab +1,5 o6 / +10°

OoT MmuHyc 35 go muHyc 25 ab 55 0B / +30°
Mpeaensl [ONyCcKaemoi abcontoTHOM

NOrpewwHoCcTn un3mepeHnin moayna u  ¢asbl
KoapduumeHTa nepegaun B [AManasoHe ero
3HaYyeHWI B AMana3oHe YacToT:

ot 100 Kl'y, po 1 MTu;

oT muHyc 40 po 0 ab +0,2 B / 2°
oT muHyc 60 go muHyc 40 ob +0,3 1B / +3°
oT munHyc 80 o muHyc 60 ab +1,1 nb / 47°

c8. 1 Ml'y, 8o BepxHEeN rpaHuLpbI:
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HaummeHoBaHue XapPaKTepUCTUKHU

ot 0 go nntoc 10 ab

oT muHyc 60 go 0 ab

oT muHyc 80 go muHyc 60 ob

oT muHyc 100 go muHyc 80 gb

3dPeKkTUBHbIE NAapamMeTpbl B ANaNa3oHe YacToT:

ot 100 Kl'y, po 1 MTu;

HaMnpaBAEeHHOCTb, Ab, He meHee:

COrnacoBaHWe UCTOYHMKA, AB, He MeHee

cornacoBsaHue Harpysku, ab, He meHee

TPEKMHT OTpaKeHus, b

TPEKUHT nepeaauu, ob

c8.1 Mlu go 10 IMu;

HanpaBAeHHOCTb, Ab, He MeHee:

cornacoBaHne NCTOYHUKa, ,CI,B, HE MeHee

cornacoBaHue Harpys3ku, Ab, He meHee

TPEKUHI OTpaxeHua, ab

TPEeKWHr nepenaun, ob

cB. 10 Ty, O BEPXHEN FPaHULbI:

HaMnpaBAEeHHOCTb, Ab, He meHee:

3HayeHue XapPaKTepUCTUKn

+0,2 pb / +2°
+0,1 a6/ #1°
0,2 nb / +2°

+1,0 o6 / £6°

46
40
46

+0,05

10,20

46
40
46

+0,05

*0,05

42
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

cornacoBaHWe UCTOYHUKA, Ab, He meHee 38
cornacosaHue Harpysku, ab, He meHee 42
TPEKUHT OTparkeHua, ab +0,10
TPEeKMHI nepenaun, ob +0,05

MPUMEYAHUE — XapaKTepUCTMKKM, yKasaHHble B HacToAawen Tabauue, aBnaoTca
CNPaBOYHLIMWU U NPeAHa3HaYeHbl ANA yNpoLweHna pacyeTa NorpewwHocTn Mmoayna
n dasbl KO3IPPMLMEHTOB Nepesayun 1 OTParKeHUA BO BPeMA IKCNayaTaLmu.

Huxe npepacraBneHa MNOrpewHocTb M3mepeHuin moayns u ¢asbl KoadPuuMeHToB
nepesayun u oTparkeHus B rpadpuyeckom Buge.
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MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA

0,05

0,04

0,03

0,02

0,01

MNorpewHocTs mogyan KO, auH.

0T HUMHEH rpaHKMLbl go 10 MMy

= cebile 10 [T 40 BEpXHER MpaHKMLbI

0 0,1 0.2 0,3 0.4 0,5 0.6 0,7 0,8 0,9 1,0

HoaddMUMeHT OTpameHMA, NKMH.

MNorpewHocTs mogyna KO, ab

OT HHMHER rpaHnub oo 10 1M

== ANNPOKCAMELIAA

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

KoadduuneHT oTpamennsa, ab

MNorpewHocts mogyna KO, ab

- - e 0T 10 [T, 00 BEPXHEN MPAHKMLDBI

- e wm  AMNAPORCHAMaLAA

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

KoadduuneHT oTpamenns, ab
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NorpewHocTb U3mepeHni pasbl KoapPuuMeHTa oTparKeHUA

MNorpewHocTs dassl HO, rpag,

MNorpewHocTs dassl KO, rpad

32
28

24
20
16
12

32
28

24
20
16
12

=== dINPOKCHMal WA

OT HU¥MHEHN rpadKubl go 10 MMy

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

KoaddmumeHT oTpamenma, ab

== e JMMNPOKCHMMaLIMA

oT 10 [T, 8o BEpXHER PaHKMLbI

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

KoadduumeHT oTpameHua, ob
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MorpewHocTb U3mepeHnii KoapduumeHTa cToaueit Bo/IHbI NO HANPAXKEHU IO
(KCBH)

=
=

OT HUMHEH rpaHKubl go 10 My

=== o1 10 [Ty 40 BEpPXHER IPaHMLbl

MNorpewHocTe KCBH, %
= Rd W = LR =] D0 LD

1 1.4 1,8 2,2 2,6 3.0 3.4 3.8 4.2 46 50
KCEBH

Mpeaenbl gonyckaemown norpewHocTn namepeHnin KCBH BbiparkatoTca B NPOLLEHTAxX U
onpeaenAoTca no popmyne:

8K_,,=£[2-A|Sii|-100]/[1-| Sii |>-A | Sii] -(] Sii | +1)]

B dopmyne npuHaTbl cneaytowme ob6o3HayeHma (cm. Tabaunuy 10):

8K, — Mpeaensl Jonyckaemon norpewHocT1 nsmepenuin KCBH B npoueHTax;

| Sii| — peicTBUTENbHBIM (MAN M3MeEpPeHHDbI) Moaynb Ko3ddUUMEHTa OTparkeHus
nccneayemoro yctpomcrtsa (ganee - MY) B ninHeMHOM macwTtabe;

A|Sii| —npeaen ponyckaemoit abcontOTHOM MOrPeLHOCTM M3MEPEHUt MOaynA
KoapduumeHTa oTpaxkeHna B IMHEMHOM MacLuTabe;

| Sii| v A|Sii| asnaoTca 6e3pazmepHbIMU.

Tabnunua 17 — JononHutenbHaa Gopma nNpeacTaBieHUA MOrPewHOCTU U3IMepeHUi
KCBH

3HauyeHue
HanmeHoBaHMe XxapaKTepUCTUKK
XapaKTe pPUCTUKU
Mpeaenbl gonyckaemon norpewHoctn namepeHnin KCBH B
Anana3oHe 3HayeHut KCBH ot 1 go 5 B Anana3oHe 4acToT:
o1 100 Kly, oo 10 My, +1,0:K_,, %
cebiwe 10 Iy, 4O BEpXHEM rpaHuLbl +1,5K., %

I'Ipmmeanme - XapaKTepMCTMKM, YKa3aHHblE B HaCTOﬂLLI,eﬁ Taﬁnmu,e, ABNAKOTCA

CNPaBOYHbIMU U NPefHa3HAYeHbl ANA YNPOLLEHMA pacyeTa NOrpewHoCcTM Moayna
1 ¢asbl KO3PPULMEHTOB Nepesayn U OTPAXKEHUs BO BPEMSA SKCNayaTaLum.

35



MorpewHoOCTb U3MepeHnt moayna KodpdpuumeHTa nepesgaum
COrnacoBaHHbIX YCTPOMCTB aHanusartopos C1205, C1207, C1209, C2209,

MNorpewHocTs mogyns KM, gb MorpewHocte mogyna KM, gb

MorpewHocte mogyna KM, gb

C4209, C1409, C2409,C4409

1,2
oT 100 Kl oo 1 My,
1,0 e = -
=== annpoKcMmMaLKA f
0,8 7
0,6 /
0,4 //
0,2 iy " ———
0
15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70
KoaddwmumeHT nepegauu, o6
12
or 1M po 8T
111:’ D e
== = SMMPOKCHMMALLIMA
0,8
0,6
0,4
02 et o e
k_----------------------
(i}
10 o -0 -20 -30 -40 -50 -60 -70 -B0 -90 -100 -110
HosdduumeHT nepenaun, a6
1,2
= CEbilLe & [T 00 BEpXHER TpaHmMLbl
1,0 P T——
= = ANMPoKCMMaLMA
0,8
0,6
0,4
i . S PR i
Pl o s e e e - s s e -
(i}

10 ¢ -0 -20 -30 -40 -3 -60 -70 -30 -90 -100

KoaddmumeHt nepegauu, o6
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoucTtB aHanam3aropos C1205, C1207, C1209, C2209, C4209, C1409,

C2409,C4409
8
g’: 7 | == o7 100 &l Ao 1 My
o
S g | ™™= annpoKCMMAaLIMA
-
a5 o
A
E 4
I 3
3
Q ) At
L]
I: 1 L 8 = R N _ R _= N _ R = _= _§ = = = = 2
0
15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70
HoadduumeHT nepegaum, ob
8
g’: 7 | == cBbiwe 100 Kl oo 8 My
% g | === annpokcumauma 5 o AP
-
= 3
0
E 4
I 3
3
o 2
L=
C 1
0
10 0 -0 -20 -30 -40 -5%0 -80 -7O -B80 -90 -100 -110
HoaddbuuneHnt nepenaun, ab
B
g: 7 | == cebie 8 My Ao BEPXHEN rPaHMLbI
o
S g | === annpokcumauma | R B N
-
a8 2
A
E 4
r 3
3
Q 2
L8]
C 1
0

10 0 -0 -20 -30 -40 -0 -60 -70 -0 -950 -100

KoadgduumeHT nepegaum, ob
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MorpewHoOCTb U3MepeHnt moayna KodpdpuumeHTa nepesgaum
COrnacoBaHHbIX YCTPOMCTB aHanu3atopos C1214, C1220,C2220, C4220,

MorpewHocte mogyna KM, gb

MorpewHocTe mogynn KM, gb

C1420, C2420, C4420
1,2
oT 100 Kl oo 1 My, - i S
1,0
=== annpoxkcKUmaLHA
0,8
0,6
0,4 =
G,z R _..,--':"‘:‘.
i}
0 -10 -20 -30 -40 -50 -60 =70 -80
KoaddwmumeHT nepegauu, o6
e CBDILLE 1 WITLL 0O BEPXHER rPAHWLBI MPKW YPOBHE WYME 130 nBm,/Tiy
Cebiwe 1 MY 40 BEPXHER rPaHMLBl MpH YPOBHE Wyma 133 aBm/Ty
=== ANnNpoKCHMAaLHA
1,2
lfﬂ LB B B & B & |
0,8
0,6
0,4
0,2 pem=- 1 gl T
N Y
0

10 0 -0 -20 -30 -40 -30 -60 -70 -0 -90 -100

HoadgdwmumeHt nepegaum, ob
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoucTts aHanm3atopos C1214, C1220,C2220, C4220, C1420, C2420,
C4420

=07 100 &l oo 1 My,

dNNpOKCHMMaLIMA

MNorpewHocts dasel K, rpag,
S = MW BN L= T R '

-10 -20 -30 -40 -30 -60 -70 -80

HoadduumeHT nepegaum, ob

e CBbILUE 1 ML 00 BEPXHER TPEHKMLDI MPK YDOBHE LUYMA 130 nEm/Ti

cebilwe 1 MIML 0o BeEpXHER rpaHMLLbl NpW YpoBHE Wwyma 133 aBm/Ty

=== annpoxKcUmaLna

MNorpewHocTte dazel KM, rpag,
=T bd L $= LN (=4} =] ©a

=
=
=

-0 -20 -30 -40 -0 -60 -VO0 -0 -90 -100

HKoagdmumeHT nepegauw, ob
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MorpewHoOCTb U3MepeHnt moayna KodpdpuumeHTa nepesgaum
COrN1acoBaHHbIX YCTPOMCTB B 3aBUCUMOCTU OT NOAOCHI MPONYCKaHUA
$dnnbTpa NPOMeEKYTOUHOM YaCTOTbl U YPOBHA BbIXOAHOW MOLLHOCTU

M4=10 wly M4=100 Ny M4=10 Iy
Pemx=0 obm Pebix=0 nbm Pebix=0 nbm
MK MK MK
M4Y=1 ki M4=1 kliy M4=1 kly M4=1 Ty
Pebix=-40 nbm PeBbix=-20 0Bm PBbix=-10 obm PeBbIX=0 abMm
1,2 5, b A X
T
I 1))
fu
= 08
=
S 06
=
A0
E 04
(=]
I
Z 02
2
2 0

0 -10 -20 -30 -40 -50 -60  -70 -80  -90  -100

Koadduunent nepenaun, ab



3.3.2 CnpaBo4YHble TeXHUYECKME XapPaKTePUCTUKU

Tabnumua 18 — CnpaBoYHble TEXHUYECKNE XapPaKTEPUCTUKN

HaummeHoBaHue XapPaKTepUCTUKHU

YacTtoTa

HectabunbHOCTb  4acTOTbl B paboyem
AManasoHe Temnepartyp

MMUHMMaNbHbBIM War YyCTaHOBKM YacToThl, Iy,

MWHMManbHoe BPeMA M3MEepPeHUAa Ha OOHOM
4acToTe, MKC:

C1205, C1207, C1209, C2209, C4209, C1409,
C2409, C4409

C1214, C1220, C2220, C4220, C1420, C2420,
C4420

Bpema nepekntoyeHMA nopTa WCTOYHMKA Ha
nopT NPUEMHMKaA, MC, He bonee

Bpemsa namepeHnin npu Konunvectee Todek 1601
B paboyem pgmanasoHe 4acToT, noJsoce
nNponycKaHmA dunbTpa NPOMEXKYTOUYHOM
yactoTbl 1 MI'y 1 BbINONHEHHOW ABYXNOPTOBOWM
KannbpoBKM, MC:

C1205, C1207, C1209, C2209, C4209, C1409,
C2409, C4409

C1214, C1220, C2220, C4220, C1420, C2420,
C4420

KonnuecTso ToYeK n3mepeHunA 3a CKaHUpoBaHUe

BbixogHaA MOLWHOCTb

MWHMMaNbHBLIM  WAr WU3MEHEHWA BbIXOAHOWM
MOLHOCTU, Ab

3HayeHue XapPaKTepUCTUKn

+2-10°

10

12

10

33,3

40,8

ot 2 oo 500 001

0,05
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

CI'IEI-(Tp BbIXOOQHOIO CUIrHana

OTHOCUTENbHbIA  YPOBEHb rapMoOHUYECKNX MUHYC 25

COCTaB1AKWMKUX CNeKTpPpa BbIXOAHOIoO CWUrHana B

AManasoHe YyacToT, Abm, He 6onee L

OTHOCUTENbHbIN YpPOBEHb HErapmMmoOHUYECKUX MUHYC 30
CoCTaBnAmwWMX CMEKTPa BbIXOAHOIO CWUrHana,

nbm, He 6onee 1

Monoca nsmeputenbHoro ¢puabTpa

Monoca nponyckaHma dunbTpa
NPOMEXKYTOUYHOM YacToTbl (C KoadpduumeHTOM

1/1,5/2/3/5/7), Tu:

C1220, C2220

ot 1 pgo 1-10°
C1205, C1207, C1209, C2209, C4209, C4220, ot 1 0 2-10°
C1214, C1409, C1420, C2409, C2420, C4409,
C4420
JVMHaMuMyecKknin agmanasoH
OHaMmmueckni AnanasoH npwu nonoce
NpPonycKaHmaA dunbTpa NPOMEXKYTOUYHOM
yacrtoTtbl 1 'y, ab, He meHee:
C1205:
o1 100 Kl'y, go 1 MTy, 110
cB8. 1 MI'y Ao BepxHen rpaHuLbl 153
C1207, C1209, C2209, C4209, C1409, C2409,
C44009:
oT 100 Klu, go 1 MTy, 115
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

¢cB. 1 Mluy go 8 My, 158
cB. 8 [Ty, 4O BepxHel rpaHuLpl 148

C1214, C1220, C4220, C1420, C4420:

ot 100 kl'y, po 1 Mry, 120

c8. 1 MTl'uy, oo BepxHeN rpaHnLpl 143
C2220, C2420:

o1 100 Kl'y, go 1 MTy, 120

c8. 1 MTl'uy, oo BepxXHeNM rpaHnLpl 140

KoaddumumneHT nepegaum n otparkeHumsa

OTKNOHeHMe pe3ynbTaTta u3mepeHun 0 gb 0,02
Mmoayna KoapoduuneHTa nepenaym n OTpParKeHmn

NpM M3MEHEHUM TemnepaTypbl OKPYKatoLLen

cpenpl, a6/°C, He bonee

MpenenbHble BXOAHbIE CUTHA/bI

MaKcMmanbHO AONYCTUMbIA YPOBEHb BXOLHOM natc 26
MOLLHOCTM Ha U3MEPUTESIbHOM MOPTY, AEM

MaKcmmanbHoO gonyctumoe BXOAHOE 35
HanpAaxeHue NOCTOAHHOIO TOKa Ha
n3mepuTenbHOM nopTy, B

Mpubopbl C NepembliKamMm 418 NPAMOro AOCTyNa K NPUEeMHMKaM

MaKcMManbHbI pabounii ypoBEHb BXOAHOM
MOLHOCTH, AbM:

C2209, C2409:
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

«REF IN»

«SOURCE IN»

«MEAS IN»

C2220, C2420:

«REF IN»

«SOURCE IN»

«MEAS IN»

MWHYC 3

natoc 15

MUHYyC 3

MWHYC 5

natoc 10

MUWHYC 5

MaKcMManbHO AONYCTUMbIA YPOBEHb BXOAHOM

MOLLLHOCTH, Abm:

«REF IN», «REF OUT»

«SOURCE IN», «SOURCE OUT»

«MEAS IN», «MEAS OUT»

MaKcumanbHO aornycrmmoe

HanpAXKeHue NoCTOAHHOTIO TOKa, B:

«REF IN», «REF OUT»

«SOURCE IN», «<SOURCE OUT»

«MEAS IN», « MEAS OUT»

[JnanasoH  yCTaHOBKM  YypPOBHSA
mowHoctn «SOURCE OUT», gbm:

C2209, C2409

natoc 13

natoc 26

natoc 13

BXO4HOE

35

BbIXOZIHOM

oT muHyc 60 go natoc 15
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

C2220, C2420 OT MuHyc 60 o natoc 10

I'IpM6opb| C nepemblHKamMn AnAa NnoAKNH04YeEHUA paCLUMpMTeﬂeVI no 4YacTtoTe

MaKcMManbHbIM pabounii ypoBEHb BXOAHOM
MOLLLHOCTH, Abm:

C4209, C44009:
«A IN», «B IN», «T IN» 0
«LO IN» natoc 3
«R IN» 0
C4220, C4420:
«A IN», «B IN», «T IN» 0
«LO IN» natoc 10
«R IN» 0
MaKcMManbHO AONYCTUMbIN YPOBEHb BXOAHOM
MOLLHOCTH, AbM:
C4209, C44009:
«AIN», «AOUT», «BIN», «BOUT», natoc 13
«TIN», «T OUT»
«LO IN», «LO OUT» natoc 10
«R IN», «<R OUT» natoc 13
C4220, C4420:
«AIN», «AOUT», «BIN», «BOUT», natoc 13

«TIN», «T OUT»
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

«LO IN», «LO OUT»

natoc 13
«R IN», «R OUT» antoc 13
MakcMmanbHO Aonyctumoe BXOAHOE
HanpAXeHne NoCTOAHHOIO TOKa, B:
C4209, C44009:
«AIN», «AOUT», «BIN», «BOUT», 0
«T IN», «T OUT»
«LO IN», «LO OUT» 10
«R IN», «<R OUT» 0
C4220, C4420:
«AIN», «AOUT», «BIN», «BOUT», 0
«T IN», «T OUT»
«LO IN», «LO OUT» 0
«R IN», «<R OUT» 0

[Jnana3soH  YCTAaHOBKW  YPOBHSI  BbIXOAHOW
MOLLHOCTU reTepoauHHOro curHana «LO OUT»,
aAbm:

C4209, C44009:
ot 20 Ml'y fo 9 My, OT MUHYC 6 4O nJtocC 3

C4220, C4420:

ot 3,9 MMy ao 20 'y OT MUHYC 6 A0 nAtoc 6

[Jnana3soH  YCTAaHOBKW  YPOBHS  BbIXOAHOW
MOLLLHOCTU UcnbiTatenbHoro curdana «RF OUT»,
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HaummeHoBaHMe XapaKTepUCTUKH
aAbm:

C4209, C44009:

o1 100 Kl'y, po 9,6 My,

C4220, C4420:

o1 100 Kl'y, go 20 My,

OnopHbIi reHepaTop

Bxop, BHeLHero OMoOpHOro reHepatopa
«10 MHz Ref In»:

YacToTa ONOPHOro reHepatopa, My,

YPOBEHb MOLLHOCTU BXOAHOFO CWUrHana,
Abm

BXOAHOe conpoTusneHme, Q
TUN coeauHUTenA

Bbixog onopHoro reHepatopa «10 MHz Ref Out:
YacToTa ONOPHOro reHepatopa, Mly,

YPOBEHb MOLLHOCTU BbIXOAHOrO CUrHana Ha
Harpyske 50 Q, abm

TUN coegmnHUTenA
Tpurrep

Bxoa Tpurrepa 4nAa  BHEWHero  3anycka
«Ext Trig In»:

3HayeHue XapPaKTepUCTUKn

oT muHyc 60 go natoc 15

oT muHyc 60 go natoc 10

10

ot0po4d

50

BNC, poseTka

10

otrlpo5

BNC, poseTKka

a7



HaummeHoBaHue XapPaKTepUCTUKHU

amnaAuTyaa  BXOAHOTO
COBMECTMMbIN), B

curHana  (TTN-

HanpAMKeHne BbICOKOro YpOBHSA, B

HanpAXeHne HU3KOro ypoBHA, B

MWUHWUMaNbHAA ANNTENBHOCTb, MKC

BXOA4HOE conpoTuBaeHUE, KQ, He MmeHee

TN coeamHuTenA

Bbixoa Tpurrepa «Ext Trig Out»:

HanpAaxeHme BbICOKOIo ypoBHA, B

Hanps*KeHne HU3KOro ypoBHs, B

MaKCUMa/IbHbIN BbIXOAHOM TOK, MA

TNN coegnHnTenA

3HayeHue XapPaKTepUCTUKn

ot0po05

ot 2,705

ot 0000,5

10

BNC, poseTKka

3,5

20

BNC, poseTKka

Bon bTMETP NOCTOAHHOIO TOKA

Bxoapl «cAUX In1» n « AUX In2»:

AnanasoH N3MepEeHNM HanpAXeHus
MOCTOAHHOTIO TOKa, B

npeaenbl  AOMYCKAaeMoMW  OTHOCUTENIbHOM
NOrPEeWwHOCTM  U3MEPEHUM  HanpAXeHus

MOCTOSAHHOTO TOKa, %

BXOAHOE conpoTtusaieHune, KQ, He meHee

KON1M4eCTBO KaHa/10B8

oT muHyc 1 go natoc 1
oT muHyc 10 go natoc 10

t1

10
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

TN coeamHnTens BNC, po3eTKa
U

TpeboBaHUA K KOMMbIOTEPY

OnepaunoHHaAa cuctema Windows 7 v Bblwe

NMPUMEYHAHWUE — YpoBeHb rapMoOHWYECKUX U HErapMOHMYECKMX COCTaB/IAIOLMUX
onpegensaetcA B AuanasoHe 4Yactor oT 1 MIy 80 BepxHeW rpaHuubl M nNpu
BbIxogHOW mouiHoctn 0 abm gna C1205, C1207,C1209, C2209, C4209, C1409,
C2409, C4409 n muHyc 5 pbm ona C1214, C1220, C2220, C4220, C1420, C2420,
C4420.
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3.3.3 PyHKUMOHaNbHbIE BO3MOXXHOCTH

®yHKUMOHaNbHbIE BO3MOXHOCTM NPMOOPOB pasaenieHbl Ha cneayolLme rpynnbl:

ObLwme ceegeHuA

YnpaB/ieHne UCTOYHUKOM CUrHaAa

BO3MOKHOCTM MHAMKALMN

Kannbposka

KannbpoBKka MOLLIHOCTY U NPUEMHUKOB

PYHKUMM MapKepoB

AHanwn3 AaHHbIX

N3mepeHure yCTPOMCTB C MEPEHOCOM YacTOTbl

O6wue ceegeHun

N3mepsemble napameTpbl

Ymcno KaHanos

Apyrve BO3MOXKHOCTH

YaaneHHoe ynpasaeHue

[ns nByxnopToBbIX NPMOBOPOB:
S11,S12,522,522
[na yeTblipexnopToBbIX NPUBOPOB:

S11,S512,513,S514
S21,S522,523,S524
S31,S32,533,S34
S41, 542,543, 544

ABCONOTHAsA MOLLLHOCTb CUIHaNa Ha BXO/Ee OMOPHOro
N U3MEPUTENIbHOIO NMPUEMHMKA KaXaoro nopra.

O1 1 no 16 nornyeckmx KaHanoB. JIOrMYECKUin KaHan
npeacTaBneH B BUAE OTAENbHONO OKHa Ha 3KpaHe.
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Yucno rpadpukos

MamaTb rpadpuKos

dopmatbl rpadpmkos

Jlornyecknii  KaHan  onpegensetr  napameTpbl
CTUMY/IVPYIOLLETO CUrHana: YacTOTHbIA [AManasoH,
YUUCNO TOYEK W3MEpeHWs, MOLLHOCTb CUrHana MU

apyrue.

Or 1 po 16 rpaduMKOB [AaHHbIX B  KaXXaom
NIorMyeckom  KaHane. [padwumkm  npeactasBnAawoT
pasaunyHbIe XapaKTEePUCTUKK nccnegyemoro
YCTPOWMCTBA, BKAtOYaA  S-napameTpbl, rpadpukm
OTK/NIMKQ BO BpemeHHOW obnactv, rpaduku
3aBMCMMOCTU OT BXOAHOM MOLLHOCTU U Apyrue.

Kaxkabim M3 16 rpadumkoB AaHHbIX B JIOFMYECKOM
KaHane MoXKeT b6bITb 3aMOMHEH N5 MOC/ieaytoLLero
CPaBHEHMA C TEKYLWMMWN AaHHBIMMU.

Amnantyga B norapuomuyeckom  macwTabe,
aMmnanTyga B AMHeMHOM MacwTtabe, ¢asza, ¢asa
pacClUMpeHHan, rpynnoBoe Bpems 3anasablBaHus,
KO3POOUUMEHT CTOAYENM BOJIHbI MO HAMPAXKEHUIO,
peanbHaa 4acTb, MHWMMAs 4acTb, AMarpamma
BonbnepTta-CMuTa, NONApHan guarpamma.

YnpasneHue UCTOYHUKOM CUTHaNa

Tunbl CKAHNMPOBAHUA

CermeHTHOE
CKaHWpoBaHue

YHpaBneHme MOLWHOCTbIO

CKaHMpOBaHME  YacCTOTbI Cc  ¢duKcnpoBaHHOM
MOLLHOCTbHO: NIHEHOE, norapudmmyeckoe,
CErmeHTHoe. CKaHupoBaHue MOLLLHOCTM C
OUKCMPOBAHHOM YacTOTOM: NNHENHOE.

PasHOBMAOHOCTb CKaHMpOBaHUA YaCTOTbl C
BO3MOXHOCTbIO 33aHMNA HECKONbKUX CermeHTOB. B
KaXXagom cermeHte 3aaakTcA rpaHUYHbleé Y4acCToThl,
YMCNO TOYEK, MOLWHOCTb UCTOYHMKA, nosoca MY,

MOLWHOCTb UCTOYHMKA perynnpyeTca B npegenax ot
muHyc 60 gbm go natoc 10 abm ¢ warom 0,05 gb. B
peXMmMe CKaHMPOBAHMA 4acCTOTbl C PUKCUPOBAHHOMN
MOLLHOCTbIO MMeeTCA BO3MOXHOCTb 3a4aTb HAKAOH
YPOBHA MouwHocTM Ao 2 aB/ITu, Ans KomneHcauuu
3aTyXaHWsA BbICOKMX YacCTOT BO BHELLHMX Kabensax.
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3anycK pa3BepTKU

BO3MOKHOCTU MHAMUKAL UM

Buapl rpadumkos

MaTtemaTuKa

ABTOMacLTabupoBaHue

JDNeKTpMYecKan 3a4eprKKa

CmeueHue ¢asbl

Bo3amoKHOCTb BblObOpa BMAA 3amnycKa pPas3BepTKu:
NOBTOP, OAHOKPATHO, cTon. Bo3moXKHOCTb BbibOpa
MCTOYHWMKA 3aMyCKa: BHYTPEHHWUI, PYYHOM, BHELUHWA,
NPOrpamMmMmHbIN.

Bbibop wmHAMUMPYEMBIX TPadUKOB: M3Mepaemble
JaHHble, NMaMATb [JaHHbIX, MO0 OAHOBPEMEHHasn
MHOMKAUMA OaHHbIX U NaMATM.

BoamoxHOCTb  moauduKaumm rpadmka  AaHHbIX
NyTEM OCYLLECTB/IEHMA MaTeMaTUYeCKoW onepauumm
mexagy  rpaduMKOmM  OaHHbIX M namATblo.
MaTemaTryeckme onepaummn BKIOYAKOT: C/IOXKEHUE,
BblUMTAHUE, YMHOMEHUE, OENEeHUE KOMIMJEKCHbIX
yucen.

ABTOMATMYECKUI BbIGOP LLEHbI AENEHMA U OMOPHOTO
YPOBHA, C Tem, 4TObObI rpaduk uM3mepsaemo
BE/IMYUHBI 3aHMMAN MO BO3MOXKHOCTM 6onbLIyIO
4acTb 3KpaHa.

CmelleHne NI0CKOCTH KanmbpoBKu ans
KOMMNEHCAUuMW  33a4EPXKKM B U3MEPUTEIbHOM
ycTaHoBKe. KomneHcauma 31eKTPUYECKOM 3a4epKKN
B CAMOM MCCNefyeMOM YCTPOMCTBE NPU U3MEPEHUN
OTK/NIOHEeHUA dasbl OT IMHEMHOTO 3aKOHa.

Mo3BonAetr BBeCTU cmeweHne rpaduka ¢asbl B
rpagycax.

YMeHbLUeHUe norpeLHocTe MsmepeHus

Kannbposka

KannbpoBska N3MepUTENbHOM YCTaHOBKM,
BKAtoYatowen npubop, Kabenu M aganTepsl,
NO3BOMIAET  3HAYUTENbHO  CHU3UTL OLWMNBKM
N3MEepEeEHUS. KannbpoBska nossonner
CKOPPEKTUPOBATb Cneaylolmne cucTemaTuyeckue
OWNOKM  M3MEpPEHUsi, KOTopble  BbI3BaHbl  He
NOEaNbHOCTbIO N3MepUTEeNbHOM CUCTEMBI:
amnautygHas U1 ¢dasoBaa  HepPaBHOMEPHOCTb,
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Buabl KannbpoBokK

Hopmanusauus
OTpa*keHuAa 1 nepegayu

MonHan ogHonopToBsaA
KanmbpoBsKa

OpHoHanpaBneHHaA
ABYXNopTOBan
KanmbposKa

MonHaa 2/3/4-nopToBas
KanmbposKa

2/3/4-nopTtoBas TRL

KannbposKa

KOHEeYHas HanpaB/ieHHOCTb, HeCcOr1acoBaHHOCTb
MoOpTa UCTOYHUKA U NMPUEMHMKA, KOHEYHan pa3BA3Ka
NnopToB.

Mpubopbl  NOALEPKMBAIOT  pPasNMyHble  BUAbI
KanMbpoBOK,  OT/MYAOWMECA MO CAOXKHOCTU
BbINO/IHEHUA U MO NOrPELIHOCTU U3MEPEHUIA:

® HOPManM3aums OTParKeHNUa U Nepeaadm;

® [0/1HaA 0AHOMOPTOBAA KaNMBPOBKa;

® OZIHOHANpaB/IeHHas ABYXnopToBas

KannbpoBKa;

nonHana 2/3/4-noptoBan KaMBPOBKA;

2/3/4-noptoBana TRL KannbpoBsKa.

Hanbonee npoctoir BMA, Kanubposku. Obnapaet
HWU3KOM TOYHOCTbIO.

Buag KanubpoBKKM, KOTOPbIM UCNOAb3yeTca npu
N3MEPEHUN OTPaXKEeHUss OAHOMOPTOBbLIX YCTPOWCTB.
Ob6napaer BbICOKOW TOYHOCTbIO.

Bua KanmbpoBKM, KOTOPbIA WUCNONAb3yeTca Mnpu
M3MEPEHUM OTPaAXKEHMA M MNepesayn B OLHOM
HanpaB/ieHMM, HaNpPUMep NpU U3MEPEHUU TONbKO
S11 wn S21. Ob6bnapaeT BbICOKOWM TOYHOCTbK NpU
N3MEPEHUM OTPAXKEHMA U CpesHEN TOYHOCTbK Npu
N3MepeHUN nepesayum.

Buag KanubpoBKKW, KOTOPbIM UCMOAb3yeTca npu
M3MEPEHUM MONHOW  MaTpuupl  S-napameTpoB
2/3/4-noptoBoro ycTpoictea. MeToa Tak ke
Ha3bIBatoT SOLT: Short, Open, Load, Thru. O6bnagaet
BbICOKOM TOYHOCTbHO.

Bug KanubpoBKKM, KOTOPbIM UCNOAb3yeTca npu
M3MEPEHUM NOJIHOM  MaTpuupl  S-napameTpos
2/3/4-noptoBoro ycTpoictea. [loamaep>knsatoTcs
Takke LRL u LRM mogndukaumm  gaHHOM
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MexaHun4yeckune
KOMMNAEeKTbl
KannMbpoBOYHbIX Mep

ABTOMaTMyeckue
KanmbpoBoYHbIE MOy

KannbposoyHasn mepa
TMNa CKONb3ALLLAA
Harpyska (Harpyska ¢
NOABUMKHbIM
nornoTuTenem)
KannbposoyHas mepa
TMNa «HEN3BECTHAA»
nepemblyka

OnpeaneneHune

KannbpPOoBOYHbIX Mep

UHTepnonauma
KoppeKkLumn owmnbokK

npwm

Kannbposku. Obnagaet 6onee BbICOKOW TOYHOCTbIO,
yem nonHas 2/3/4-noptoBan KaNNMbpPOBKa.

Monb3oBaTenb MOET BblbMpaTb W3  3apaHee
npeaonpeaeneHHbiX KOMMNAEKTOB KalMbpPOBOYHbIX
Mep pasNMyYHbIX MPOU3BOAUTENEN WAWU CO34aBaTb
onpeaeneHna cobCTBEHHbIX KaNMBPOBOYHbIX Mep.

ABTOMaTUYECKME KannbpoBoYHble Mmoaynm
npoussoactea 000 «IJIAHAP» pgenatoT npouecc
KannmbpoBKM BbiCTpee 1 NpoLLe, Yem TPaAAULMOHHbIE
MeXaHUYeCKMe KOMNJIEKTbl KaNMOPOBOYHbIX Mep.

Mcnonb3oBaHWe p[aHHOro TunNa Mep NO3BOAAET
3HAYUTENbHO MOBbLICUTb TOYHOCTb KANMOPOBKM Ha
BbICOKMX 4aCTOTax NO CPABHEHMUIO C GUKCUPOBAHHOM
HarpysKom.

Mcnonb3osaHue NPOW3BO/IbHOrO B3aMMHOro
YETbIPEXNOIFOCHMKA BMECTO HY/1eBON NepembluKu B
nonHon 2/3/4-noptoBoit KanmbpoBKe Mo3BONAET
KannmbpoBaTb TECTOBYIO YCTAHOBKY AN1A U3MepeHus
YCTPOWCTB C HE MPUCOEAMHAEMbIMU PasbemMamu.

Mopnep:KMBatoTCA  ONpeaesieHnsa  KaanbpoBOUHbIX
Mep KaK C MNOMOLLbID MPUHATOM B OTPacau
NONIMHOMMUANbHOW MOAENN, TaK U HA OCHOBE AaHHbIX
(S-napamertpos).

MpU  M3MEHeHWW NONb30BaTE/NIEM  YCTaHOBOK
MCTOYHMKA CUrHasa NO OTHOLIEHWUIO K KanubpoBKe,
TAKMX KaK rpaHWYHble 4acToTbl WM YUCNO TOYEK,
npoussoamuTCcA nepecyer KaNMbpoBOYHbIX
K03 PMLMEHTOB C MCNONb30BAHMEM WMHTEPMNONALMM
WA KCTPaNnonaumnu.
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BcnomoraTtesnbHble Kan M6pOBKM

KannbpoBKa MOLLLHOCTH

KannbpoBKka npueMHMKoOB

®dyHKUMM MmapKepoB

Mapkepbl 4aHHbIX

OnopHbIA MapKep

MapKepHbIi NOUCK

JononHutenbHble
BO3MOXHOCTM
MapKepHOro NomncKa

YcTaHOBKa NapameTpoB C
MOMOLLbIO MapKepoB

BblMMCNEHMA € NOMOLLbIO
MapKepoB

CTtaTUCTUKa

Cnyxut bonee TOYHOro noAAepKaHUA
33alaHHOrO0  YPOBHA  MOLLHOCTM  HA  BXoJe
nccneagyemoro yctpoinctesa. TpebyeT npumeHeHus
BHELUHEro M3MepuTens MOoLHOCTH, NOAKNOYAaEMOTro
K USB nopTy HenocpeacTBeHHO, /AMB60O 4epes
nepexoa USB/GPIB.

anAa

Kannbpyet ycuneHme npueMHUKOB Npu U3mepeHmnu
abCcoNOTHOM MOLLLHOCTU CUTHaNa.

0o 16 mapkepoB Ha Kaxaom rpaduke. Mapkep
CAYXUT ONA  WHAMKAUMM  3HAYEHMA CTUMYyNa U
M3MEPAEMOro 3HayeHMs B  3a4aHHOM  TOuYKe
rpaduka.

BKkAtoyaeT Ha BCEX MapKepax PeXUM WHAMKaALMM
OTHOCUTE/NIbHbIX ~ O@HHbIX, MO  OTHOWEHUI K
ONOPHOMY MapKepy.

OcyuwiecTBnaeT MNOUCK Ha rpaduKe:
MUHMMYMa, MUKa, LLeSIEBOTO 3HAYEHMA.

MaKCUMYMa,

OrpaHuyeHne auanasoHa nowucka. [lepekntoyeHue
MEXIy PeMmaMu OAHOKPATHOro noucka, nubo
CnexeHus.

YCcTaHOBKa Ha4ya/IbHOM, KOHEYHOM UK LEHTPasIbHOM
4acToTbl AMana3oHa C MNOMOLLbID  MapKepos.
YcTaHOBKa OMOPHOro ypoBHA rpaduKa C MOMOLLbIO
3HaYeHMA mapkepa.

OcyuiecTBnAeTr BbIYUCAEHUE YETbIPEX PA3JAUYHbIX
OYHKUMM:  CTAaTUCTUKA, NOAOCa  MPOMNyCKaHwus,
HepaBHOMEPHOCTb, NapameTpbl GuabTpa.

dyHKUMA NnoKasbIBaeT cpeaHee 3HauyeHue,
CPeAHEeKBaApaTUYECKOEe OTK/NOHEHME U  Pa3HOCTb
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Monoca nponyckaHuA

HepaBHOMEpPHOCTb

MapameTpbl dUNbTPa

AHanu3 gaHHbIX

Mpeobpa3oBaHue
MmneaaHca nopTa

MckntoueHue uenm

BcTpamsaHme yenu

NMUK-NUK OnAa rpad)MKa B 4aCTOTHOM [Auana3oHe,
OorpaHNM4eHHOM ABYyMA MapKepaMu.

dyHKUMS ocyLLecTBaser NMOWUCK noJsiochbl
NPONyCcKaHMA MO 3a4aHHOMY YPOBHIO OTHOCUTE/IbHO
MapKepa  WAW  OTHOCUMTENbHO  abcosoTHOro
MaKcumyma. MoKasbiBaeT 418 NoaoCbl NPONycKaHMA
€e 3HaYeHWe, LEHTP, BEPXHIO U HUNKHIOK rpaHuLy,
HOBPOTHOCTb, NOTEPM.

dyHKUMSA NnokasblBaeT yCcuneHue, HaK/OH
XapaKTepPUCTUKM, HEepaBHOMEPHOCTb B YaCTOTHOM
AManasoHe, OrpaHMYEHHOM ABYMA MapKepamu.

®YHKUMA  MOKa3blBAaeT XapPaKTEPUCTUKM  NONOCHI
NPONycKaHMA W MNONOCbI 3arpaxAaeHus ¢uabTpa:
noTepn,  OTKJOHEHME MNWK-MMK B  MNojoce
NPOMNycKaHMA M 3HadyeHue 3arpaxgeHua. lonoca
NPOMNYCKaHMA U NONO0Ca 3arparKAeHus 3aJakTca C
NMOMOLLbIO ABYX Nap MapKepos.

PyHKUMA npeobpas3oBaHUs AaHHbIX, M3MEPEHHbIX
npwm 3HaYeHUn cobCcTBEHHOTO BOJIHOBOrO
conpoTtuBnexHmsa nopta 50 Q), B aaHHble KoOTOpble
6b1aM 6bl NONYyYEHbI NPU NPOU3BOJIBHOM 3HAYEHUU
BOJIHOBOIO COMNPOTUBAEHMA NOpPTa.

PyHKUMA, no3BonAoLLaA MaTeMaTUYEeCKHU
WCKNIOUYNTb BAMSAHWE LENW, BK/IOYEHHOM Mmexay
NAOCKOCTbIO KasiMBPOBKM NOPTOB M MCCAeayeMbIM
ycTpoiictBom. Lenb ponxHa O6bITb onpegeneHa
maTpuuen S-napameTpoB, Kak ¢ann ¢dopmaTta
Touchstone.

®yHKUMSA, NO3BONAOWAA MAaTEMATUYECKN MOJYYUTb
XapaKTePUCTUKM HOBOFO YCTPOMCTBA, MOJYYEHHOTO
BCTPaMBaHWEM uenu MeXay MJIOCKOCTbIO
KanMbpOBKM NOPTOB U UCCAEAYEMbBIM YCTPOUCTBOM.
Lenb gonxHa O6biTb onpeaeneHa MmaTpuuen
S-napameTpos, KaKk pann ¢opmarta Touchstone.
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Mpeobpa3oBaHue
napameTpoB yCTPOWCTBA

BpemeHHan obnactb

BpeN\eH HaA cenekuuna

banaHCHble nsmepeHua

Bo3morKHO npeobpasoBaHue n3mepsaembIx
S-napameTpoB B C/AeAylolWMe  XapaKTepUCTUKU
YCTPOMCTBA:  BXOAHOE  COMPOTWUB/IEHME U
NPOBOAMMOCTb, MPOXOAHOE COMPOTUBAEHUE U
NPOBOAMMOCTb, MHBEPCUA S-MapameTpoB.

PyHKUMA npeobpas3oBaHUs AaHHbIX M3 YaCTOTHOM
obnactTh B OTKAMK YCTPOMCTBA BO BPEMEHHOM
obnactM Ha pasnunyHble BUAbl CUrHanoB. Bupg
MOAENMNPYEMbIX BXOAHbIX CUTHA/I0B: PAaANOUMIYbC,
BMAEOUMNYbC, BMaeonepenaa. OunanasoH
BpeMeHHON o06nacTu 3a4aeTca  NOoJib30BaTeNem
NPOM3BOJILHO OT HY/A A0 MaKCMMyMma, KOTOpPbI
onpeaenaeTca yCTaHOB/NEHHbIM LIArom Mo YacToTe.
Mcnonb3yoTca  pasnunyHble ¢GOpMbl  OKOH  AnA
OOCTUXKEHMA KOMMPOMMCCA MEXKAY paspeluatoLLen
CNOCOBOHOCTbIO M YPOBHEM NapasuUTHbIX OOKOBbLIX
JIENECTKOB.

PyHKUMA MaTEeMaTMUYECKOro yCTpaHeHun
HeXenaTeNbHbIX OTK/IMKOB BO BPEMEHHOM 061acTH,
NO3BOMAET MOJIY4UTb YACTOTHYH XaPaAKTEPUCTUKY
ycTponcTea 6e3 BAMAHUA YCTPOMCTB MOAK/HOYEHUA.
PyHKLMA nucnosnb3yer  npeobpasosaHue BO
BpemeHHyto  obnacTb, Bblpe3aer 3a/1aHHY0
no/sb3oBaTeNieM BpeMeHHY 061acTb, U UCNONb3yeT
obpatHoe npeobpasoBaHMe pgNA BO3BpaTa B
yacToTHyto obnactb. Bo3moxkeH Bbibop BMAR
duUnbTPa BPEMEHHOM CeneKkuuu: NOoJI0COBOMN WU
PEKEKTOPHbIA. [nA [OOCTUXKEHWs KoMNpomMcca
MeXay paspellatowen cnocobHOCTbI0 U YPOBHEM
napasuTHbIX OGOKOBbLIX /NIEMNECTKOB NpeayCcMOTpPEHbI
pasnnyHble ¢opmbl GUNBTPA: LIMPOKaA, HOPMa,
MUHUMYM.

®PyHKUMA bGanaHcHbIX wmamepeHuit, ana C1409,
C1420, npeobpasyeT HebanaHCHble S-napameTpbl B
nx 6GanaHcHble aHanorm, nyTém obbeanMHeHUus
NPOM3BO/ILHOM MNapbl MNOPTOB B  JIOTUYECKUIA
6anaHcHbIn  nopT. [lNopaep)kmBatoTca  4yeTbipe
KOHbUTrypaumm n3MmepaemMbix YCTPOWCTB C
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Pas3nnyYHbIMU KOM6VIHaLI|MHMVI 6anaHCcHbIX n

HebanaHCHbIX nopTOB.

N3mepeHue yCTPOICTB C NepeHOCOM YacTOoTbl

CKanspHbIn MeToA
N3MEpPEHUs YCTPOUCTB C
NepeHoCoM YacToThbl

BeKkTOpHbIN MeToz,
M3MEpPEHUs YCTPOMCTB C
NepeHoOCoOM YacToTbl

CKanAapHaA
cmecutenemn

KannbpoBsKa

BekTopHaa  KanubpoBKa

cmecuTeneu

ABTOMaTHMyeckas
NnoACTPOMKaA
CMeLleHuns

4acCTOThbl

CKansapHbIA MeToZ NO3BOJIAET U3MEPATb CKANAPHbIN
KO3pOOUUMEHT nepedaym cmecuTenem wu  apyrux
YCTPOMCTB, Y KOTOPbIX BXOAHAA 4YacToTa He paBHa
BbIxoAHOW. MeTtoa He Tpebyer npumeHeHus
BHELHUX CMecuTenem U  Opyrux  YCTPOWUCTB.
CKansapHbIA METOZ MCMNO/b3YET PEXUM CMELLEHMSA
4acToTbl MOPTOB, KOrAa 4YactoTa nopta NPUEMHMKA
CMelLLeHa OTHOCUTENbHO NOPTa UCTOYHMKA.

BeKTOpHbIN MeTog, NO3BONSET U3MEPATb MOAYNb U
dasy koapoduumeHTa nepegaum cmecutenen. Mertog,
TpebyeT NPUMEHEHMs BHEWHEro CMmecuTens, W
eIMHOrO retepoavHa ans BHELLHEro Z
nccnegyemoro cMmecutenen.

Haunbonee TOYHbIN MeToz, KannbpoBsKM,
MCNONb3YEMbI NPU  U3MEPEHUM CMECUTENEn B
pexume CMeLLeHuns 4acToThbl. Ncnonb3yet

KanubposouHble mepbl XX, K3, Harpysky. Tpebyer
NPUMEHEHUNA BHELWHEero Mu3MepuTena MOLLHOCTH,
noakntovaemoro K USB nopTy HenocpeaCTBEHHO,
nnbo yepes nepexosn USB/GPIB.

MeTop, KannbpoBKM, NCNONb3yEMDbIM npu
BEKTOPHOM M3MepeHun cmecutenen. Mcnonbsyer
KanubposouHblie mepbl XX, K3, HarpysKy.

B pexume cmeweHMa  4acTOTbl  MO3BOJIAET
aBTOMATUYECKHU noacTpavBaTb YacToTy,
KOMMNEHCMPYA MOrPELIHOCTb YCTAHOBKM BHYTPEHHETO
reTepoAmHa B UcciesyeMom CMmecuTene.
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Apyrue BO3MOXKHOCTHU

Ypo6HbIN rpaduyeckmm
nHTepdenc

PacneyaTtka n coxpaHeHue
rpadpuKos

YaaneHHoe ynpasneHue

COM/DCOM, TCP/IP
Socket

MpuBbIYHbLIN nHTepdec, OCHOBAHHbIN Ha
onepaumoHHoi cucteme Windows, nossonset
YCKOPUTb OCBOEHUE M3MEPUTENA NOIb30BaTENEM.

Bo3amoO)KHa pacneyatka rpaduKoB M AaHHbIX Ha
NpuUHTEpe C npeggaputenbHbIM npocmoTpom. [AnA
npeaBapuUTenbHOro NPOCMOTPA MCMONb3YIOTCA TpU
pa3nnyHbix nporpammbl: MS Word, nporpamma
NPOCMOTPa M  pacneyaTkn um3obpaxkeHuin u3
noctaBkn Windows, BHyTpeHHAA. 3TO no3BOAAET
NPOCMOTpPETb, COXPAHUTb Ha AMCKe M pacneyaTtaTb
rpaduKku.

MporpammHoe obecneveHne npubopa, paboTatowiee
Ha KomnbtoTepe nog ynpasneHnem OC Windows,
noaaepXunBaeT cneayrowme NPoOTOKObl yNpaB/ieHUA
npubopom n obmeHa gaHHbIMU ¢ HUM: COM-cepBep,
TCP/IP Socket-cepsep. Mo BO3MOXHOCTAM
ynpaBaeHnA NPOTOKO/ibl 0AuMHaKoBbI. [Tonb3oBaTenb
MOXeT BblbpaTb Awbol yaobHbIN AnAa  Hero
npotokon. COM — cepBep npegocrasaaer
NPOrpammHbI  MHTepdenc ans  Bbl30BA  CBOMX
GYHKLUMA CO CTOPOHbI MPOrpamMmm MNoJsb30BaTens.
TCP/IP Socket — cepsep wucnonb3yer obmeH
TEeKCTOBbIMM  KOMaHZAMMW,  COOTBETCTBYHOLLMMMU
ctaHgapTty SCPIL. SCPl asnaerca craHgapTtom Je-
dakTo ana ynpasneHus N3MepuUTe/IbHbIM
obopygoBaHMem B MMpe Ha AaHHbIA MOMEHT.
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3.4 YCTPOMUCTBO U NPUHLMUN PaboTbl

AHanu3aTtopbl OT/IMYALOTCA APYr OT ApYra BEpxHeW rpaHuuen guanasoHa paboumx
4acToT, KO/IMYECTBOM M3MEPUTENbHbIX MOPTOB, PACMO/IOMKEHHbIX HA nepeaHen
MaHenu, HanMYnemM coeguHUTeNen ansa NPSAMOro A0CTyna K BXoAam U3MEPUTE/bHbIX U
ONOPHbIX MPUEMHMKOB, a TaKKe HaA/IMYMEM COeAUHUTENEN AN NOAKNYEHUA
pacwmpuTenel no 4acTorTe.

AHanusaTopbl COCTOAT W3 U3MepuTenbHoro 6/10Ka, BbINOAHALOWErO GYHKUMIO
KoMnapaTopa, U NPUHAA/IEXKHOCTEN, K KOTOPbIM OTHOCATCA M3MepUTeNbHble Kabenn u
nepexoAbl, a TaKXKe CPeacTBa KaIMOPOBKM.

MN3mepuTenbHblin  6GNOK  MAM  Komnapatop  obecneymBaer  popmupoBaHue
30HAMPYIOLWLErO CUrHana B LWIMPOKOM AMana3oHe YacToT M MOLWHOCTEN C
nocneayloWmnM BblAeNeHMEM MagaloWero, MpPOLWeALero 4Yepes uUcciegyemoe
YCTPOMCTBO M OTPaKEHHOrO OT €ro BX040B CUrHanoB, GOPMUPOBAHNE HAMPANKEHWUMN,
NMPONOPUMOHANbHBIX 3TUM CUTHaNam C NMOMOLLbIO MPUEMHMKA C Npeobpa3oBaHMEM
4acToTbl M NpeaBapuUTenbHyo Uudposyto 06paboTky. MpUHUMN AENCTBMA OCHOBAH Ha
M3MEPEHUN OTHOLWIEHMA aMMIUTYA U Pa3HOCTU a3 CUMrHana MUCTOYHMKA U CUTHANOB
NPOLWeALIEro UAN OTPA*KEHHOTO OT UCCAedyeMoro ycTpoicTBa. OKOHYaTeNbHbIN
pacyeT M OTOobOpa)KeHMe pe3ynbTaTOB U3IMEPEHUI KOMMAEKCHbIX Ko3pduumeHToB
nepegayn n oTpaxKeHus, Kak QYHKUMIO OTHOLIEHUA amnauTya, U pasHocTu ¢as3 oT
4acTOTbl UCTOYHUKA CUTHANA, BbIMOJIHAET BHELHMWI YNPaBAAOWMKN KomnbloTep. CBA3b
C KOMMbloTepOM ocyLuecTeasetcs yepes USB-nHtepdelic.

N3meputenbHble Kabenu npegHasHayeHbl A8 MNOAKJAKYEHUA MHOrOMOPTOBbIX
nccnegyemblx yCTPOMCTB K MopTam aHanmsatopa. OHM Ao/KHbl obnagatb manou
amnAnTyaHo u ¢$a3oBoM HecTabunbHOCTbIO Npu u3rMbe. Ans npeaoTBpalLeHUs
NOJIOMKK Kabenewn n ynydlweHns noBTOPAEMOCTM USMEPEHUI CneayeT UCNo/1b30BaTb
nepexogpl. Cpeactsa KanuMbpOBKWM NpeAHasHayeHbl 4718 BbINOJHEHWUS  LUTAaTHOM
npoueaypbl, NO3BONAKOLWEN YCTPAHUTb HENAEANBHOCTb U3MEPUTENBHONO TPaKTa Npu
onpeaeneHnm KOMNAEKCHbIX KOG PULMEHTOB Nepeaaym 1 OTPAXKEHMA U CYLLLECTBEHHO
CHU3UTb MOrPEWHOCTb WX W3MepeHuit. [OnAa KanubpoBKM aHANM3aToOpoB MOFyT
MCNONb30BaTbCA aBTOMATUYECKME KannbpoBOYHblE MOAyNM, Habopbl mep C
PE3UCTUBHBIMM COTr/IaCOBAHHbIMM HArpy3Kamm UAM C COrNACOBaHHbIMU Harpyskamm c
NOABUMKHBIM MOTNOTUTENIEM, A TaKXKe Habopbl Mep C OTpe3KaMM MNPELU3NOHHbIX
JNINHUI Nepegayn.

AHanuzatop ob6beguHseT B OAHOM ManorabapMTHOM METaNIMYECKOM Kopnyce:
reHepaTopbl  UCMbITAaTENIbHOTO W TFETEPOAMHHOIO  CUIHAMoB,  aTTEHATOPbI
PEryiMpoBKM MOLLLHOCTM, HanpaB/1eHHble OTBETBUTENM, MHOTOKAHa/bHbIA NPUEMHUK,
610K ynpasneHma Ha 6a3e cMrHaNbHOro npoueccopa M 610K NUTaHuA.
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YnpolleHHas CTPYKTypHasa CXxema [ABYXMOPTOBbIX aHa/M3aTOpPOB MNpuBeAeHa Ha

pucyHKke 1.
Ref In
TexepaTop leHepaTop Port 1
10 MIy OnopHOoH reTepagMHHOro HanpaeneHHbie
— O
YacTOTbI = CHMrHana _ | Nleautens OTEETEMTENM
Ref Qut BcnomoratensHbii MOLWLHOCTH Magatowan OTpameHHan
reHepaTop BONHA BOMHA
AUX Inl
+ CmecuTenb
@ - - [enepaTop Arte- Homnay- R1 A
hb bt MCMBITATEARHOO HIOaToR TaTop
@_ cHMrHana =8 =&
AUX In2 [MpremHMK
Ext Trig In
®2 | [0F>~0
CmecuTens
Ext Trig Out H I'Iaa,q:ﬂﬁu:an OTp:;:i:—;Han
————————=
: Ynpaenawwmii KouTponnep Bnok — Hsimpennsh o @
| HOMIbHOTED J_V.—_:‘ USB MUTaHUA OTEETEMTENH o |

PucyHok 1 — CTpyKTypHana cxema ABYXNopTOBbIX Mpubopos
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YnpolweHHasa CTPYKTYPHaA CXema YeTblpexnopTOBbIX aHaAM3aTOpPOB MpuBeAeHa Ha
PUCYHKe 2.

Port1
- HanpaeneHHbie @
Lol
OTEEBUTENU
Nagawowan OTpameHHan
BOAHa BOAHa
n} CmecuTens
1[ [ O5=0),
t:} leHepaTtop |
| MICTIBITATENBHOTO —— ArteHwoatop |—pe| KommyTtatop MpuemHMK
CUrHana ]
F 3
R2 B
CmecuTens
Ref In MNagawowan OTpameHHan
@_ e} FEHEPEITOP BOMHE BOSHE
lenepatop —::> reTepagMHHoro »| Hdenurenn
10 My ONOPHOMN - = o HanpasneHHbie
P | curHana MOLLHOCTA L
@ yacToThl OTEEBUTENM
Bcnomoratens- Port 2
Ref Out HbIl reHepaTtop
AUX In1 Port 3
i HanpaeneHHbie
G Y >
P OTEEBMTENM
BonstmeT il eHepaTto
P CZ _:b p P Nagatowan OTpameHHan
a— MCNBITAaTENBHOTO =
L [——i| ATTeHioaTop |—pm-| KommayTaTtop BONHE BONHE
AUX In2 s = CMmecuTens
. R1 A
Ext Trig In :
Q DSP C: MpuemHuk
Q M ( RL B
Ext Trig Out H v s
I I MNagawowan OTpameHHan
| i
| Ynpaenawowmin :> KoxTtponnep BO/IHE BONHa
| KOMMBIOTER | UsB Bnox | .| Hanpaenenbie @
| | NUTaHMA OTBEBUTENWU
Port 4

PucyHoK 2 — CTpyKTypHasa cxema YeTbipexnopToBbIX NPMbopos

C' I'YH

I = UBC = MN® @AY=\

LT

I — onopHbIM reHepaTtop LBC, LBC — undpoBOiA BbIMUCAUTENBHDBIN CUHTE3ATOP,
M® — nonocosoit dpunbTp, CH - 4POBHO-NEPEMEHHDbIN CUHTE3ATOP YacToT,
®AMY — pa3oBas aBTONOACTPOMKA YacToThl, 'YH —reHepatop, ynpaBasembii
HanpsXKeHnem,
Y —ycunuteno

PucyHok 3

[eHepaTop WCNbITaTeNIbHOrO CUrHana BKAKYAT B ceba LWMpoKononocHbih [YH
YnpasneHne yactotoi YHa ocyuwectBnaerca ¢ nomouibto cxembl PAMY, KoTopan
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NOCTPOEHA Ha 6a3ze MMKPOCXeMbl LEeNOYUCNIEHHOIO CMHTEe3aTopa YactoT (Integer-N).
[Ona nonyvyeHmMa MenKoro wara yCTaHOBKM YacTOTbl MeXAy ONOPHbIM reHepaTopom U
CMHTE3aTOPOM  YCTAHOBNEH UMPOBON  BbIMMUCAUTENbHBbIN  cuHTe3aTop  (DDS).
MepeKpbiTHe AMana3oHa paboymx YacTOT OCYLLECTBAAETCA NOCPEACTBOM YMHOMKEHUA
nnn peneduna 6asoBoro amanasoHa MYH ¢ nocneaytouweir ¢unbTpaumen NoboYHbIX
COCTaBNIAOLWMX CMNEKTPA BbIXOAHOTO CUrHana. [eHepaTop reTepoaAMHHOrO CUrHana,
HeobxoaMmbIn AN paboTbl  MNPUEMHMKA, UWMEET  aHAJIOTUYHbIM  MPUHUMN
dopmupoBaHMA 4YacToTbl. Ha ero nnate KOHCTPYKTUMBHO PaCno/iOXKeH OMNOpPHbIN
reHepaTop ¢ $a3oBoi aBTONOACTPOMKOM MO YACTOTE OT BHYTPEHHErO WM BHELUHEro
onopHoro reHepatopa 10 MTy. OnopHbIN reHepatop M306parkeH Ha CTPYKTYpPHOM
cxeme NpmbopoB, Kak BCMOMOraTeNlbHbIN. B 4eTblpexnopToBbix Npubopax, MMeroLwmx
ABa  reHepatopa  MWCMbITaTeIbHOrO  CUrHaNa,  pPeasn3oBaHa  BO3MOXHOCTb
HEe3aBMCMMOTO yNPaBAEHUA YKa3aHHbIMUW reHepaTopamMm.

YnpaBneHne ypOBHEM MOLLHOCTU WCMbITaTEIbHOTO CUFHaNa OCYLLECTBAAETCS
NPOrpaMMMpPYEMbIM  aTTEHIOATOPOM, BXOAAWMM B CUCTEMY aBTOMAaTUYECKOM
PEryNMpoBKM MOLLHOCTM B KayecTBe BbIXOAHOrO WCMOJIHUTE/NIbHOIO 3/1EMEHTa.
OcnabneHne aTTeHoaTOpa YCTAHAB/NMBAETCA B  3aBMCMMOCTM OT  3aZaHHOTO
No/Ib30BaTE/IEM YPOBHA WM AManasoHa YPOBHEM MOLLHOCTM npubopa Ha Bbixoade
M3MepUTENbHOro NnopTa.

[ONna “3MeHeHWs HanpaBAeHUA 30HAMPOBaAHUA, HeobxoaAMmMoro AnA onpeaeneHus
napameTpoB MHOronopTtosbix MY 3a 0oAHO MoAKAlOYEHWE, B CXeme npeaycMoTpeH
KOMMYTaTOpP MCMNbITaTeNbHOIO cuUrHana. KommyTtaTop NoO3BOAAET MOC/AeA0BaTe/IbHO
BO BPEMEeHW NoJasaTb CUrHaA Ha OAUH M3 MOPTOB aHanm3atopa. /lloboi NopT MoxKeT
paboTaTb B KAa4eCcTBe UCTOYHMKA UAU NPUEMHUKA CUTHANa.

BblaeneHne M3mepuTenbHbIX CUTHAZI0B OCYLLLECTBAAETCA C MOMOLLbIO HanpaB/iEeHHbIX
OTBETBUTENEN. ITU CUrHANbl, COOTBETCTBYIOWME MaZaloWen U OTPAKEHHOW (Mnu
npolweawen Yepes YCTPOWMCTBO) BOMHE, MOCTYNawT B  CynepreTepoAuHHbIN
MHOFOKaHaNbHbIK MPUEMHWMK, B KOTOPOM OCYLLECTBAAETCA MX MepeHoc Ha
NPOMENKYTOUHYHO YacToTy n punbTpauma. Mocne dpunbTpaumnmn curHanel MY noctynatot
Ha ALLM, rae npeob6pasytotca B umdpposyto popmy. JanbHenwas o6paboTka curHanos
(bnnbTpaumn, namepeHme pasHOCTU ¢as, M3MepeHMe aMNaAnTyabl) NPOM3BOAUTCA B
CUrHanbHOM npoueccope. NameputenbHble GUABTPbI HA MPOMENKYTOYHON 4YacToTe
ABNATCA UMOPOBLIMM M MMEIOT MOIOCY NPOMNYCKaHMA Kak yKasaHo B Tabauue B n.
CnpaBOYHblE TEXHUYECKUE XAPAKTEPUCTUKU. MHOFOKAHANbHbIN NMPUEMHUK UMeeT 4
WA 8 WAEHTUYHbLIX KaHana npuema B 3aBUCMMOCTM OT KOJIMYECTBa MOpPTOB
aHanu3aTopa — 2 KaHana Ha oamH nopt. OAMH U3 KaHanoB (ONopHbI) obpabaTbiBaeT
CUTHaN nafaroLein BOJIHbI, BTOPON (M3MEPUTENbHbLIN) — CUrHan, Npolweawnii Yyepes
nccnegyemoe YCTPpOMCTBO MM OTPAXKEHHbIN OT ero BxoAoB. ONOPHbIA KaHan npuema
MAN ONOPHbIN NPMEMHUK o0bo3HayaeTca OyKBOM R C MHAEKCOM, COOTBETCTBYHOLWMM
HOMepy nopTa. M3meputenbHbld KaHan Npuema UAU U3MEPUTENbHbIN MPUEMHUK
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obo03HayaeTcs naTUHCKUMKM BykBamun A n B gna agyxnoptoBbix npubopos man T ¢
MHOEKCOM O/151 YETbIPEXNOPTOBbIX.

HeKoTopble U3 NpeacTaBieHHbIX NPUBOPOB MMEIOT NEPEMbIYKKN A4/1A NPAMOro A0CTyna
K npuemHuMKam. [logobHas cxema NOCTPOEHMA aHanM3aTopoB  MO3BO/AET
OCYLLLECTBNATb KOHOUIYpaLMIO ANA NPOBEeAEHMA CreumanbHbIX U3SMEPUTENbHbIX 3aau.
B TpaKT reHepaTopa UCMNbITaT@NbHOTO CUTHafa U NPUEMHMKA MOryT 6biTb BBEAEHbI
[AOMOJIHUTE/IbHbIE  YCUAUTENW, aTTEHKAToPbl, pPasnuyHble QUAbTPyOWME UK
cornacyroume uenu Ans Kaxgoro us nopTtos, OAHOBPEMEHHO obecneymsatowme
ONTUMaNbHbIN pPeXnm paboTbl UCCNeQyemMOoro YCTPOWCTBA BO BPemMA U3MEPEHUH,
6211M3KMI K peasibHOMY NMPUMEHEHUIO, U MPUEMHUKOB npubopa.

|
| lexnepaTop :
| | wenerrarenbHoro
| CHMrHana l
| ‘J HanpaeneHHbie :
| @ Onopubii || MsmepuTenbHbii @ oTEETEMTEMM [
| MEPHEMHMHK MPUEMHKMHK [
' !
| !
| !
| !
' !
e — — — —— — — — — — — — + —_— - —_—— - — =
1 U oo
REF SOURCE MEAS  Portl

PucyHok 4— Cxema npAmMoOro goctyna K npMemMHUKam

B  nuHelke npubopoB  npeactaBneHbl  aHANAM3aTOPbl € NEepemblYKamu,
PacrnosoXeHHbIMW HA MepegHer nNaHenun, ANA NOAKNIOYEHMA pacMpuUTenen no
yacTtoTe. Pacwumputenn npeactaBnatoT coboi BHeWwHMe npeobpasoBatenu, MMetoLLne
KOaKCManbHble UM BOJIHOBOAHbIE COEANHUTENUN U NepeKpblBalow e AMana3oH YacToT
oT 18 go 110 ITu. dneKkTponuTaHMe pacluMpUTENEeN OCYLLECTBASETCA OT aHaAM3aTopa.
Cxema nogKkntoyeHna npuseneHa Ha pUCyHKax 5.
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lenepaTop

: !
| |McnbiTaTenbHoro l
| i an HanpaenenHbie | |

. OTEETEMTENM |
i OnopHoid npuemHui R1 |
[

|
| AL;H>< YT @ J |
| A |
[
| HamepuTenoHolid npuemHuk A :
[

[
| =) DSP | AL[I'I>< VMY [ @ 4—‘ |
l I
' |
| leHepaTop > |
| reTepagMHHOro |
| CHUrHana |
| i | Bnok |
: yrpasAeHMA |

I
: |
=== — e R e~ — ————— - — '—'
Extenders 1 DC out U U U Port 1

R1 LO1 A
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lenepaTop

CHMIrHana

HMCNbBITAaTENBHOIOD

OnopHoiid npuemini R1

HanpaeneHHbie
OTBETEMTENM

hLl,I'I>< Y4 e @

A

HameputenbHoiil npuemHnkg A

A

—)  DsP

= Aun>< yny

-

lenepaTop FY
reTepagMHHOro
CWMrHana

Enor
yNpaeneHMa

Extenders 1 DCout [R1 LO1 A Port 1
- "'
Comntrol DC Input IF LO IF RF
for TFE for FEV Ref IN Test IN

Moaynb paciumpeHns YacToTHOTO

,

Test Port 1

PucyHok 5 — lMogKkntoveHue paclumpuTtena No YyactoTte
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4 MoparoToBKa K pabore

4.1 O6wme NoNOXKeHUA

Ecnu dHa/IN3aToOpP U KOMNNEKT I'IpMHa,CIJ'IEH(HOCTeﬁ HaXoaAunnmncb B yCnoBuAax, OTINYHbIX
oT yCﬂOBMVI 3KCNnAayatauuun, seblaepxnte UxX B yCA0BUAX 3KCNNyaTaunMn HE MmeHee OBYX
4aCoB.

PacnakyiTe aHann3aTop, eCM OH HAXO4MUTCA B YNAKOBKE WM TPAHCMOPTHOW Tape.

YcTaHoBMTE aHanM3aTop Ha paboyem mecte. MNaouaab NnoBepxHOCTM paboyero ctona
OONKHa ObITb AOCTAaTOYHOM ANA pasMelleHMAa Ha Hel aHanmsaTopa, Tpebyemoro
KOMM/IEKTa NPUHAA/IEXHOCTEN N nccneayemblX YCTPOMCTB.

YcTaHOBWTE aHA/NM3aTOP Ha POBHYK MOBEPXHOCTb pabouyero crona Tak, yTtobbl Bce
HOXKW aHa/nmM3aTopa ynupaaucb B Hee, U obecneuymBanca CcBOOOAHbIM AOCTYN K
COEAMHUTENAM W BbIKNOYATENO NUTAHWA.  YCTPOKMCTBA, NOAK/AOYaemble K
aHanM3atopy, [AOJ/IKHbl pacrnonaratbCs Ha paboyeld NOBEPXHOCTM CTONA WM
HenocpeacTBEHHO Haj HeM.

Mpu 3KcnayaTauMyM BEHTUASAILMOHHbIE OTBEPCTUA Ha KOpMyce aHanusaTopa He
[AOJIKHbI 3aKPbIBAaTbCA NPeaAMETaMM.

OcmoTp paspellaeTcs NPOBOAWUTb TOMbKO MPU OTK/AKOYEHUM aHanM3aTopa OT CeTU
3N1EKTPONUTaHNA N OTCOeAMHEHMM Kabena nuTaHus.

Ha paboyem mecTe O0/KHblI 6biTb MPUHATHI Mepbl MO obecneyeHuto 3aWmTbl OT
BO3/JENCTBUA CTaTUYECKOro 3/1eKTPUYEeCTBa.

MpoBeguTe BHEWHWA OCMOTP aHa/aM3aTopa COBMECTHO C  MCMOAb3yEMbIM
KOMMJIEKTOM MNpuHag/iexHocten. [lpu  HeobxogumocTu, MpoBeauUTEe  YUCTKY
coeamHuUTeNnen U3MepuTeNbHbIX MOPTOB aHaN3aTopa, Kabenen n nepexonos, a TakXke
CPEACTB KanuMbpOBKM W BbINONHATE MPOBEPKY MNPUCOEAUHUTENbHBIX Pa3sMepoB
coeguHUTeNen yKkasaHHbIX yCTPOMCTB.
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4.2 BHewWHUX OCMOTp

BHeWwHN ocMOTp NPOBOAUTCA ANA BbIABNEHUA BUAMMbBIX AedEKTOB aHa/mM3aTopa U
NOAK/IIO4AEMbBIX K HEMY YCTPOWCTB.

NocnepoBaTenbHOCTb nposegeHmMA BHEWHErTro ocMoTpa:

e Npy nNEepBUMYHOM OCMOTPE MNPOBEPbTE HA/NMYME WU LUENOCTHOCTb NAoOMb
npegnpuATUA-U3roTOBUTENA,  OTCYTCTBME  CNeaoB BCKPbITKA Kopnyca
aHanuM3aTopa, LeNocTHOCTb Kabenen nutaHma n USB;

® NpoBepbTe OTCYTCTBME FYOOKUX LapanuH M BMATUH Ha KOpMNyce aHa/n3aTtopa,
CNefoB KOPPO3UM METAN/IMYECKUX AETANen U CnenoB BO3LAENCTBUA HKUOKOCTEN
WMAN arpeccuBHbIX NAapoOB, LLeNOCTHOCTb JTAaKOKPACOYHbIX MOKPbITUIM, COXPAHHOCTb
MapKMpoBKKU. [pu 06HapyXKeHUn HecooTBETCTBUM AanbHenwas paboTta ¢
aHaNM3aTOPOM 3anpeLLaeTcs;

® MPW HaAU4MW, NPOBEAUTE BU3YyasibHbI KOHTPO/Ib LLEJIOCTHOCTU YCTPOWCTB M3
KOMM/IEKTA NPUHAONEXKHOCTEN, K KOTOPbIM OTHOCATCA Kabenwu, nepexoapl wm
CPeACTBa KaNIMbPOBKY;

e nNpoBeauTe BU3Ya/bHbIN KOHTPO/Ib LENOCTHOCTU U YUCTOTbl COeaUHUTENEN
M3MepUTEeNIbHbIX MOPTOB aHaNM3aTopa, Kabenen U NepexonoB, a TaKKe CPeacTs
KannbpoBku. MNMpu oBHaApPYKEHUM MOCTOPOHHUX YacCTUL, NPOBEAUTE UYUCTKY WX
coeauHUTenen;

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

Mpyu 06HapYKEHUN MEXAHUYECKUX MOBPEKAEHNN COEAUHUTENS
KaKoro-nmbo ycTpoicTBa JanbHenwas pabota Cc  3Tum
BHNMAHMUE! aHanmsaTopom 3anpewaaetcA. AHanmsaTop Opakyerca w
M30/IMPYETCA C LeNblo NpesoTBpalLeHMA ero NpUMeHeHua u
NnoBpeXKAeHUA ro4HbIX COeauHUTeNen apYyrmx yCTPOMCTB.

4.3 Ynctka coeguHutenemn

UnCTKy coeamHuTeNnei pekoMeHayeTca MpoBOAUTb A0 M MOCAe WCMOJb30BaHMA
aHa/NN3aTopa M KOMNJIEKTA NPUHAL/IEXKHOCTEN.

YucTKy KoaKcmanbHbix coeamHutenei tun N, lll, 2,4 mm, 3,5 mm m IX npoBoaguTb No
cneaytowen MeToauke:

® MPOTPUTE NOBEPXHOCTU COEAMHUTENEN, YKa3aHHble CTPEIKaMU Ha PUCYHKaxX 6 U
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7, NAaNOYKOM C BaTHbIM TaMMOHOM, CMOYEHHbIM B CMUPTE; Kanau cnupta He
[AOJIKHbI MONaZaTb BOBHYTPb YCTPOMCTB;

; =
| § _
\x\\\\ —
e ey R
DO\

I

PucyHok 6 — CoeguHutenn tun N u lll (po3eTka 1 BunKa)
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PucyHok 7 — CoeguHutenn tvn 2,4 mm, 3,5 mm un IX (po3eTka 1 BUnKa)

® NMposeanuTe YNCTRY OCTa/IbHbIX BHYTPEHHUX I'IOBerHOCTeﬁ COGAMHMTeﬂeﬁ, npoays
NX BO34YyXOM,

e npocylwunte coeamHutTenn, ybeamtecb B OTCYTCTBMW OCTATKOB CMMPTA BHYTPMU
coenHUTENEN;

e npoBeauTe BW3yasbHbI KOHTPO/Ab YUCTOTbl coeauHuTenel, ybeauTtecb B
OTCYTCTBUM NMOCTOPOHHMX YaCTuLL;

® Npu HeO6XO,CI,MMOCTVI NOBTOPUTE YHUCTKY.

SAMNPEWAETCA npuMmeHATb MeTananvyeckue npegmeTtbl AnA

YUCTKU COeNHUTENEN.
BHUMAHMUE!

SAMPEWAETCA  npoTupaTtb LEeHTPaNbHbIN NPOBOAHUK
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coeauHuTenen «poseTka». YUCTKY nNpoBOAUTb NpPOAyBKOM
BO34YyXOM.

4.4 NpoBepKa NnpucoeaNHUTENIbHbIX pa3MepoB

PekomeHayeTcA NpoOBEpUTb MNPU MEPBOM WCMOAb30BAaHUN MPUCOEAMHUTENbHbIE
pasmepbl coeauMHUTENel WU3MeEpUTE/bHbIX MNOPTOB aHanu3aTtopa, Kabeneh u
MepexooB, a TaKXe CPeacTB KanubpoBku. B JanbHelwem, nposepsaiTe
NPMCOeaMHUTENbHbIE Pa3Mepbl PEryasapHo.

MepBan NpoBepKa coeanHUTENEN NO3BOIUT NONYYUTb 3HAYEHUA NPUCOEANHUTENbHBIX
Pa3MepoB, KOTOPbIE MOTYT BbITb MCNOb30BaHbl MPW 3KCMAyaTalMM aHanM3aTopa ANs
OLEHMBaHMA U3MEHEHWNI Pa3MepoB.

MoBTOpHaA NpoBepKa coeanHUTENE PEKOMEHYETCS, eCNU:

® N0 pes3y/bTaTaM BHELWIHEro OCMOTPa WAM MO pPe3ynbTaTaM BbIMOJIHEHHbIX
N3MEPEHUI BO3HMKAET NPeAnoNoXKeHNe O NONOMKE UKW NOBPEXAEHUU KAaKOro-
nunbo coeamHUTENs;

e 06HAPYKEHO, YTO COEANHUTENN YCTPOCTB, NCMNOIb30BABLUMXCA C aHANM3aTOPOM,
MOBPEXKAEHbI NN UX NPUCOEANHUTENbHbIE PasMepbl HE COOTBETCTBYIOT HOPMaM,
YCTaHOB/IEHHbIM 4/19 AAHHOTO TUMa CoeanHUTENEeN;

® C MOMEHTA Npeaplaylier NpoBepkM nposegeHo 6onee 100 npucoegmHEHUN K
nobomy 13 coegmHUTENEN.

MpoBepKa NpMcoeanHUTENIbHbIX Pa3MEPOB BbIMONHAETCA C MPUMEHEHMEM KOMIM/EKTA
AN U3MEPEHUN CcoeauMHUTENEeN KOAKCMaNibHbIX B COOTBETCTBUMM C YKa3aHUAMM
9KCMNyaTaLUMOHHOM AOKYMEHTALMM Ha HEro UAM YHUBEPCANbHbIM MHCTPYMEHTOM AA
M3MEPEHUIN NIMHEWHbIX pPa3mepoB (Hanpumep, MUKPOMETPOM, WHAMKATOPOM
4yacoBOro TMNa u ap.).

Mpu NnpoBepKe n3mepseTca ToONbKO pasmep «A» (cm. pucyHkax 8 n 9).
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PucyHok 8 — Coeamnuutenu tun N u lll (po3eTka 1 BUIKA)
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PucyHok 9 — Coeanuutenu tun 2,4 mm, 3,5 mm u IX (po3eTka u BuKa)

MpucoeavHUTENbHbIM  pasmep «A»  coeavHUTEeNel  U3MEPUTENbHbIX MOPTOB
aHann3aTopa AO/IKEH HAXoAWUTbCA B Npeaenax:

e Tun N, po3eTKa, MM 5'26—0,08;

o Tn NMD 2,4 mm, NMD 3,5 mm, BUnKa, mm 0'00—0,08.

Hopma Ha npuUcoeauHUTENbHbIN pasmep «A» coeauHUTENeld APYrux YCTPOMNCTB
(kabenel, nepexonoB, CPeACTB  KanubpoOBKWM) AO/KHA  ObiTb  yKasaHa B

9KCNAyaTaUMOHHOMN AOKYMEHTALMM HA HUX.
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Mpwn 0bHapyXeHUN HECOOTBETCTBUI Pa3mMepoB NPOBEPSEMOTO
COeAMHUTEeNA  YCTaHOBJIEHHbIM  HOpMaM  Heobxoaumo
BbINO/IHUTb PEMOHT. AHA/NIN3ATOP C TaKUMWU COeaUHUTENAMMU
6paKylorT.

MPUMEYAHUE

4.5 MNoaKnoueHne n OTKIDYEHUe YCTPOMCTB

Mpu  3KcnayaTauuu  aHanus3aTopa  MOCTOAHHO  BO3HMKaeT  HeobxoAMMOCTb
NOAKNOMEHUA PA3/INYHbBIX YCTPOMUCTB Mmexay coboii: Kabenen K M3MepUTENbHbIM
nopTa aHa/an3aTopa, NepexoaoB K Kabensm, cpeacTB KaAMOBPOBKM K nepexodam uUnu
NMopTam aHanM3aTopa, a TaKXKe UCC/ieayembliX YCTPOMUCTB K MopTam M T.4,

MoAKNtoYeHME YCTPOWUCTB C KOAKCMaNbHbIMW  COEAMHUTENSIMW  PEKOMeHAyeTcs
BbINO/IHATb B C/AeAylowein nocnegoBaTeslbHOCTU A obecnevyeHrAa MaKCMMaJIbHOM
NOBTOPAEMOCTU pe3ybTaTa U3MEPEHUI U NPeaoTBPaLLEHMA NONOMKN:

® aKKYypaTHO COBMECTUTE COEANHUTENN MOAKNHOHAEMBbIX YCTPOWCTB;

® yAep)KUBaA NOAKIOYaEMOe YCTPOMUCTBO, PyKaMM HAKPYTUTE FalKy coeaunHUTens
«BuaKa». Mpn 3tom pabounme NOBEPXHOCTU LEHTPaNbHbIX MPOBOAHWKOB M
OMOpHble MNNOCKOCTU BHELWHUX NPOBOAHMKOB [JAO/XKHbl COMPMKACATbCA, Kak
NOKa3aHO Ha pUcyHKax 10 n 11;

® 3aTAHUTE C MOMOLLbIO TAPUPOBAHHOTO KtoYa (ycuaue 3aTArmBaHMA 3aBUCUT OT
TUNa CoeaMHUTENSA) FaliKy COEAMHUTENA KBUIKA», MPU 3TOM C/leayeT yAepKUBaTb
NoAK/Ao4YaeMoe YCTPOMCTBO MasbLUaMW MM C MNOMOLLBI K/KOYa TraeyHoro,
npeaoxpaHsaa ero OoT npoBopayMBaHMA. OKOHYaATENbHOE 3aTArMBAHWE TraWMKu
COegMHUTENA «BWIKa» MNPOBOAWTE, YAEPKMBAA KUY 33 KOHeL, pPYYKM.
MpeKpaTute 3aTArMBaHME B MOMEHT M3/10Ma PYYKM K/toYa.

MpucoeanHeHne cnenyeT OCYLLECTBAATb TOJIbKO BPaLLEHUEM
raliku coeiHUTENA «BUKa.

3AMPELLAETCA Bpaw,aTb KOpnyc NOAKAOH3aEMOrO YCTPOMCTBA.
3atArMBaHMe ralku coeauMHUTeNna «BWUKA» BbINOJHANTE C

NMOMOLLbIO TAPUPOBAHHOIO KAYA C  HOPMWUPOBAHHbIM
3HaYEHNEM KPYTALLEro MOMEHTA.

MPUMEYAHUE

e oT11,1 001,7 H'm — ana coeguHutenen Tun N u lli;

e 01 0,8 1o 1,0 Hm — ana coeguHutenen Tun 2,4 mm, 3,5 mm
n IX.
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PucyHok 10 — Coeamnnutenn tun N u lll (po3eTka cnesa, BUAKa cnpasa)
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PucyHok 11 — Coeaunuutenn tun 2,4 mm, 3,5 mm u IX(po3eTKa cnesa, BUNKa cnpasa)

OTKAtoYeHMe COGAMHMTGI’IGVI AONXKHO BbINMOJIHATLCA B NOCN€40BaTE/IbHOCTU:

® C NOMOLLbIO K/tOYa, KOTOPbIM MPOBOAMNOCH 3aTArMBaHWE, 0cnabbTe KpenseHne
ranKku coeamHUTeNs «BUKA», MPU 3TOM YAEPMKMUBATE OTKAKOYaEeMOe YCTPOCTBO
nasbLamu WAW C NOMOLLbIO K/OYa FaeyHoro, NpPefoXpaHas ero Kopnyc oT
NPOBOPaYMBAHUA;

® yAEpPXKMBasA  OTK/HOYaemoe YCTPOMCTBO B TaKOM  MONOXEHUW, YTOObI
LEeHTPaIbHbIA NPOBOAHMK €ro COeANHUTENA HAXOAMNCA Ha TOW Ke NPSAMOM, YTO U
B NOAK/HOYEHHOM COCTOSIHUM, PACKPYTUTE FaiKy COEAUHUTENS K BUSTKA».
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4.6 MopAaaoK BKAOYEHUA U BblKAOYeHUA npnbopa

Mepen, BKkAoYeHMeM npubopa B CeTb cneayeT NpPOBEPUTH
MCNpPaBHOCTb Kabena NUTaHUA.

BHUMAHMUE!
INEKTPONUTaHNE M3MEPUTENA [O/IKHO OCYLLEeCTBAATbCA OT

CETM NepeMeHHOoro Toka Yactoton 50 'y HanpaxeHnem ot 110
no 253 B.

BkntoueHue aHanmsaTopa npoBoamTbL B cnep,yrom,eﬁ nocnenoBaTesibHOCTU!

® BK/IIOYNTE KOMIbIOTEP,

® COEAMHUTE KNEMMY « ™= » Ha 3aJHel naHenu aHanuMs3atopa C LWWHOM
3alLUTHOrO 3a3eM/1eHUs;

® COeanHNTE aHaIN3aTop C KOMMNbKOTEPOM Kabenem USB 13 komnnekta NOCTaBKMH,
® NMNOoAKNAYNTE K CETU NepeMEHHOIo TOKa C MOMOLLbIO Kabensa NUTaHWUA,
® BK/IIOUNTE aHA/INU3ATOP, HAa*XaB KHOMKY BbIK/AOYAaTENA NUTAHUA,

® YCTAHOBUTE NporpammHoe obecneyeHne, ecim OHO He Bbl10 paHee YCTaHOB/EHO.
Mpoueaypa YCTaHOBKM nporpammHoro obecneyeHuMa onucaHa B yactu |l
PYKOBOACTBA MO 3KCN/yaTaunm;

® 3anyCcTtutTe NnporpaMmmHoe o6ecnequme;

BKAtOUEHWE MAM BbIKNKOYEHME MUTAHWA BO3MOXHO B sitoboin
MOMEHT BpemeHu. [pu BKAIOYEHMM MUTAHMA aHANM3ATOPa,
NOAK/IIOYEHHOTO K KOMMbIOTEpPY, nporpammHoe obecneyeHune
NPOU3BOAMT  3arpy3Ky MwuKponporpamm B npubop. Mo
OKOHYaHWKM 3arpy3km npubamsmTenpHo yYepes 10 ¢ aHanm3zaTop
rotoB K paborte.

MPUMEYAHUE

® BblAEPHKUTE aHA/ZIN3ATOP B TEYEHNE BPEMEHN YCTAHOBIEHUA pa6oqero pexnma.
BbiKntoueHne dHann3aTopa:

® 3aKpoWTe NporpaMmHoe obecneyeHue;

® BbIK/TIOYNTE aHA/TN3ATOP, HaXKaB KHOMKY BblK/AKOYaTeNnA NUTAHUA,

npu HeobxoAMMOCTU pa3bepuTe CXeMy U3MEPEHNI;

npwu HEO6XOAVIMOCTVI OoTCOEeANHUTE aHANTN3aTOpP CHa4asla OT CETU NepemMeHHOro
TOKa, 3aTéM OT KOMMNblOTEPA, AaNEE OT WWUNHbI 3alLLUTHOIO 3a3emieHunA.
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5 Mopapok paboTbl
5.1 PacnonoxeHue OpraHoB ynpaBaeHuUn

AHanusartop ueneu BeKTopHbin C1205
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PucyHok 13 — 3agHAA naHenb
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AHanun3sartop yenei BeKTopHbiv C1207

PucyHok 15- 3agHAA naHenb
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AHanunsartop yeneit BeKTopHbiv C1209
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PucyHok 17— 3agHAA naHenb
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AHanunsatop yenei BeKTopHbiii C1214

[>]PTANAR

PucyHok 18— lNepenHAasa naHenb

PucyHok 19— 3aaHAAa naHenb
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AHanunsatop yenei BeKTopHbiii C1220

PucyHok 20— lMepenHAasa naHenb

PucyHok 21— 3aaHAA naHenb
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AHanunsatop yenei BeKTopHbiv C2209
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PucyHoKk 23— 3aaHAA naHenb
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AHanun3sartop yeneit BeKTopHbiv C1409

[>IPIANAR

PucyHok 24— NepeaHaa naHenb

PucyHoK 25— 3aaHAA naHenb
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AHanunsatop yenei BeKTopHbiii C1420

[=IFLANAE

PucyHok 26— lMepeaHAasa naHenb

PucyHoK 27— 3aaHAA naHenb
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AHanunsatop yenei BeKTOpHbii C2220
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PucyHoK 29— 3aaHAA naHenb
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AHanun3sartop yenei BeKTopHbiv C4209

[=IELANAR
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PucyHok 31-3agHAA naHenb
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AHanun3sartop yenei BeKTopHbiv C2409
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PucyHok 33— 3aaHAA naHenb
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AHanun3sartop yenei BeKTopHbiv C4209
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PucyHok 35— 3agHAA naHenb
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AHanunsatop yenei BeKTOpHbii C4220
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PucyHoK 37— 3aaHAAa naHenb
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AHanunsatop yenei BeKTopHbi C2420
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PucyHok 39— 3agHAA naHenb
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AHanunsatop yenei BeKTopHbii C4420
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PucyHoK 41— 3aaHAAa naHenb
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5.2 MepeaHan naHe b

@ M3mepuTenbHble NOPTbl CO CBETOAUOAHbIMU UHAUKATOPAMM

® M3mepuTenbHble NOPTbl  CAYXKAT  AN8  NOAKNOYEHMA
nccaeayemoro yCcTpomcTea. MameputenbHbI NOPT BbICTyNaeT
PORT1 500 KaK B KauecTse MCTOYHMKA UCMbITaTe/IbHOTO

pagno4aCcTtoTHOro CmMrHana, Tak U B Ka4yecrtBe I'IpVIéMHVIKa
CUrHana ot nccneayemoro yCTDOI‘;ICTBa.

Mpn nNOAKNIOYEHUM K OAHOMY M3MEPUTENbHOMY MOPTY
BO3MOXHO  M3MEpPeHWe  XapaKTEepPUCTUK  OTpakeHus
nccaeayemoro ycTpoicTBa.

PORT1 500

Mpu noaknodeHun K 2/3/4 uv3mepuTeNbHbIM MOpPTam
BO3MOMHO  M3MEpeHWe BCeX 3/1IeMEHTOB  MaTpuupbl
S-napameTpoB UCCeayemoro yCTpoicTBa.

CBeToAMOAHbIN  MHAMKATOP  CAYKUT A1 UHAMKauUK
M3MEPUTENbHOTO MOPTa, KOTOPbIM SABNAETCS MCTOYHMKOM
PaAMoYacTOTHOMO CUrHana.

npeBbILLIGHMe MaKCUMasibHOM BXOLI,HOI‘;I MOLWHOCTU
Paano4aCTtoTHOro CuUrHanaa Ui MakKCMMaJZlbHOro nNOCTOAHHOTIO
HanpAXeHnAa, YKa3aHHbIX Ha nepep,Heﬁ naHeENn, MOXKeET
NPUBECTU K BbIXOAY aHA/IN3aTOpPa U3 CTPOA.

BHUMAHMWE!

@ BbiKknoyaTenb NUTaHUA

_ BbiKntoyaTenb NUTAHUA  CAYXKWUT  AnA  BKAoYeHuAa [/

BbIKTOYEHNA NUTAHNA aHANTN3aTOpPa.

BKNtOYEHME MK BbIKNOYEHUE NMUTAHMA BO3MOXKHO B t060M
MOMEHT BpemMeHU. MNMpu BKAOYEHUM NUTAHMA aHaNM3aTopa,
NOAK/IIOYEHHOTO K KOMNbIOTEPY, NPOrpaMmmHoe obecrneyeHune
NPoOu3BOAUT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHUM 3arpysku npubausutenbHo 4Yepes 10 ¢
aHanuM3aTop rotos K pabore.
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Mpn nNepBOM  BKAKOYEHUM ABTOMATMYECKM  BbIMNOAHAETCA
npoueaypa ycTaHoBKM apamBepa USB. YcraHoBKa papaiiBepa
BHUMAHWE! noapobHo onucaHa B Yactu Il pyKOBOACTBA MO 3KCMAyaTaumm .
Mpoueaypa yCTaHOBKWM apaliBepa MOXKeT noTpeboBaTbcsA Ha
HEKOTOPbIX KOMMNbOTEPaX Npu nameHeHmnn nopta USB.

@ Knemma 3asemneHua

Knemma mcnonb3yerca Ans 3a3eMmaeHums.

Ans npeaoTBpaLLeHnn NnoBpeXAEHUS oT
3/1eKTPOCTATMYECKOrO pa3psaaa cneayer COeguHUTb Kaemmy
3a3eM/IeHNA  Ha Kopnyce aHanusaTopa C KOPMNycom
nccaeayemoro ycTpoicTBa.

@ Mpamoit aoctyn K npueMHUKam (Tonbko C2209, C2220 u C2409, C2420)

REF 1 SOURCE 1 MEAS 1 MepembluKKM A8 NPAMOro A0CTyna K MNPUEMHUKaMm,
(a;l W a"# W Qﬁﬁi PacnoNoXeHHble Ha nepegHelt naHenu npubopa,

NO3BONAKT  OCYLLECTBAATbL  KOHpuUrypaumwo  ana
NPOBEAEHUs CNeumanbHbIX U3MEpPUTENbHbIX 3adady. B
U ouT ‘ ouT i TPaKT reHepaTopa WCMbITaT€/IbHOrO CUrHana M
NPUeMHUKa MOTyT ObiTb BBeAeHbl AOMOJIHUTENbHbIE
YCUNUTENW, aTTEHIaTopbl, pPasnunyHblie GUNbLTPYHOLLME
WAW cornacylowme uenn AnA Kaxkaoro u3 MopTos,
OAHOBPEMEHHO obecneuymBaowme  ONTUMA/bHbIN
pexunm paboTbl Mccnegyemoro YCTPOMCTBa BO Bpems
N3MEpPEHU, BAU3KUA K peanbHOMY MPUMEHEHUIO, U
npMeMHUKOB npubopa.

AL AR AR

@ PacwupeHune guanasoHa yactot (tonbko C4209, C4220 n C4409, C4420)

B nuHeike npubopoB npeacTtaBseHbl aHAaNM3aTopbl C
M 'Eﬁ# IN f nepembldKaMu AnA MNOAKAIOYEHUS paclumpuTenei no
- = M uactoTe. Pacwuputenn npeacrasnaoT cobolt BHewHWe
L[
8l npeobpasosateny, nmetroLmne BO/THOBOAHblE
ur w ouT

COeANHUTENN U MepeKpbiBatolMe ANanasoH 4acToT OT
50 go 110 ITw,

M
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Ona paboTbl paclwmputenen TpedbyroTcs UCNbITaTeNbHbIN
N TeTepOoANHHbIN curHanbl Npmubopa. BbixoaHble CUrHabI
paclimMpuTener c 4acTtoToM, PaBHOM MPOMEXKYTOUYHOW,
NocTynatT B NPUEMHMUK, NpeobpasytoTca B undposble

Kogpbl M noaatoTcA Ha nocneagytouwyto obpaboTky B
CUrHaNbHbIN Npoueccop.
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5.3 3agHAaa naHenb
@ BbiKntoyatenb NnUTaHuaA

BbikntoyaTenb  NUTaHUA CNyXut  anA BK/1lHO4YEHUA /
BbIKZTIOYEHNA NUTAHNA U3MEPUTENA.

BKNtoYEHME MK BbIKNOYEHUE NMUTAHUA BO3MOXHO B /1t060M
MOMEHT BpemeHW. [pU BKAOYEHUM NUTAHUA U3MepUTens,
NOAK/IIOYEHHOTO K KOMNbIOTEPY, NPOrpaMmmHoe obecrneyeHune
NPoOu3BOAUT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHUM 3arpysku npubaumsutenbHo 4Yepes 10 ¢
N3MepuTeNb rotoBs K paborTe.

@ Pasbem gna nogKknioyeHua Kabens nutaHusa

MoakntoyeHMe K NPOMBbIWNEHHON 3neKkTpocetn ~ 220 B,
50 lu.

B 3KCTpeHHbIX cuTyaumAx, C Uenblo nNpeaoTBpalleHuns

NOPa*KeHUA  3NEeKTPUYECKMM TOKOM  WAM  Ana  Apyrux

aHANOTMYHbIX Uenen cneayer BblAEPHYTb Kabenb NUTaAHUA w3
BHUMAHMUE! CETEBOW PO3ETKU UNN N3 PO3ETKU HA 3aaHeN naHenmn npmbopa.

SAMNPEWAETCA npousBogmtb CcoeguHEHUE UAU pasbednHeHue
Kabena NUTaHMA NP BKIIOYEHHOM aHaNM3aTope.

@ BbIX04, CUHXPOHU3ALL UMK

Boixog Ext Trig Out npegHasHayeH pgna opraHusaumu
CUHXPOHHOM paboTbl C BHeEWHMMMK ycTporcTBamu. Mpubop
MO3BOJIAET BblAABATb CUrHANbl CUHXPOHU3ALMK, CBA3AHHbIE C
Pa3/INYHBbIMK COBBITUAMM, B 3aBUCMMOCTM OT HACTPOEK.
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@ Bxoa, cuHxpoHu3ayum

Bxog Ext Trig In cny»ut pnAa NOAKNOYEHMA WUCTOYHMKA
CMrHana BHewHero 3anycka. CUMHXPOHM3AUMA WAKW 3anyCK
npubopa BO3MOX€EH no Pa3NNYHbIM cobbITHAM,
NnepeyvymcneHHbIM B NporpaMmMHoOm obecneyeHumn.

Bbixoa4 [AON18 NOAOKNIOYEHUS K  BHYTPEHHEMY OMOPHOMY
reHepatopy AnA CO34aHUs  eAuHOM  LKalbl BPEMEHU
(BpeMEeHHOM CUHXPOHM3AUMKN) PA3TNUYHBIX YCTPOMCTB.

BbIXOZ MOKET UCMONb30BATbCA 4711 KOHTPO/AA NapameTpos
CUrHana  BHYTPEHHEro  OMOPHOro  reHepatopa  npu
NPOBeAEHUN ANArHOCTUKKN, TEXHUYECKOTO 0BCNYKUBAHUA NN
PeMOHTa.

YacToTa BHyTpeHHero onopHoro reHepatopa 10 Mlwu.
@ Bxoa BHYTpeHHero onopHoro reHeparopa 10 Mry,

Bxoa 418 NOAKNHOYEHWA BHELIHEro OMOPHOro reHepaTtopa,
obecneymBaloWero CUHXPOHHYO paboTy Bcex Y3/10B M
6n0koB npubopa.

YacToTa BHelwwHero onopHoro reHepatopa 10 Mrwu,

@ BxoAabl 4N M3MepeHUsa HanpAXKeHUU NOCTOAHHOro TOKa (onuusa)

OnNuUMOHaNbHO B COCTaB NpubBopa MOXKET BK/IOYaTbCA

‘ o nnata [AByXKaHa/lbHOMO BOJIbTMETPA MOCTOAHHOIO
= _ TOKa C [BYMA MEepeKkNtoyaeMbiMM AManasoHamu,
AUX In1 AUX In? No3BONAIOWAA U3MEPATb M OTOBpaXkaTb 3HauYeHMsA
— 1V 210V — HaMPAXEHMIN CUHXPOHHO C NepecTPOMKON Mo YacToTte
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BO Bpemsa N3MEepPEeHU KOMMNEKCHbIX
K03 PUUMEHTOB Nepesayn N OTParKEHUS.

BbiXxoAbl 3NeKTPONUTaHMUA paclumputenei no yvacrore (tonbko C4209,
C4209 un C4409, C4420)

CoeauHUTENb ANA NOAKNIOYEHMA Kabensa NUTaHWA BHELUHUX
paclumMpuTenei no yacrore.

dneKkTponuTaHue pacwuputenemn ocyLLecTBaseTca
Hanps*KeHnem NOCTOAHHOro TOKa ¢ 6/10Ka NUTaHUA npubopa.

@ Pasbvem USB 2.0

CoeguHuTenb Ana noakntodeHua npubopa K BHELWHemy
yNpPaBAAOLWEMY KOMMNbIOTEPY.

Knemma 3azemneHums

ana obecneyeHus 3NeKTpobesonacHoOCTH cnepyet
MNOAKAOUYUTL KAEMMY 3a3eM/IeHMsA Ha Kopryce aHanausatopa
1 K LUMHE 3aLLMUTHOIO 3a3eM/IEHMS.
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@ MpepoxpaHurens (tonbko C1209)

Fuse F2.0A MnaBKM npegoxpaHUTeNnb npeaHasHayeH Aas  3aWuThbl
: 3/1EeKTPUYECKUX Lenein npnbopa npu NpeBbILLEHUN CUbI TOKA

( [IOMYCKaeMoro 3Ha4yeHus.
A
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5.4 MopsagoK nposeaeHUA NU3MepeHUn

YnpaBieHne aHanAM3aTOPOM  OCYLLECTBAAETCA MNPOrpamMmHbIM  obecnedyeHuem,
YCTaHOB/IEHHbIM Ha BHELLUHEM WU BHYTPEHHEM KOMMblOTEpe.

MporpammHoe obecrneyeHne MMeeT LWUPOKMA Habop JyHKUMIA, obneryatowimx
npouecc W3MepeHuit: 60/bluoe KOAMYECTBO OAHOBPEMEHHO OTObpaKaemblix
rpaduKoB, pa3BMTaAA MaAPKEPHaAa cucTema ANA MNOMUCKA HYXHbIX 3HA4YeHUi no
3a4@HHOMY KPUTEPUIO, AOMYCKOBbIM KOHTPO/b, MaTemMaTMyeckas U CTaTUCTUYecKas
06paboTKa, PpuNbTpaLMA, COXPaHEHME W BOCCTAHOBEHWE WM3MEPEHHbIX AAHHbIX W
HaCTPOMKWN OpraHoOB ynpaBneHWA. Peann3oBaHa MOAAEP)KKA CeAyHoWNX PeXMMOoB
paboTbl: ynpaBieHMe 3anyCKOM pPa3BEPTKU, USMEPEHNE U OTOBpaXKeHNe HanpPsaXKeHUA
MOCTOAHHOIO TOKAa CWUHXPOHHO C Pa3BEPTKOM MO 4acTtoTe, npeobpasoBaHue
MMMeaaHCca, UCKNKYEHNE MU BCTPAUBaHME LLENU U BPEMEHHAA Cenekuma.

MopAfOK NpoBeAeHUA M3MEPEHWUR, BKAOYAA MNOAHOEe OnucaHue moaenn ownbok
aHaNM3aTopa, yCTaHOBKY NapamMeTpoB, ONUCaHME CONYTCTBYHOLLMX CXEM U3MEPEHUIN U
KannbpoBKM, oTobparkeHne pe3yibTaToB B pa3/INYHbIX GOpmaTax, NpUBEeAEHbI B 4acTuH
Il pykoBoACTBa NO 3KCMNAyaTaunu.

[ns npoaneHuns cpoka cny*Kbbl aHann3aTopa PeKoOMeHAyeTcs
NoAKNOYaTb YCTPOMCTBA K MOPTaM aHanv3aTopa, MCNoab3ya
n3mepuTenbHble Kabenn u nepexodpl (Nepexoabl He NOKa3aHbl

BHUMAHMWE! Ha CXeMax U3MepPeHUH).

3aTarMBaHWe coeguHUTeNel cneayeTt BbIMOJIHATbL C NMOMOLLbIO
TApPUPOBAHHOIO K/Y4A C HOPMWUPOBAHHbIM  3HAYEHMEM
KPYTALLErO MOMEHTA.

OCHOBHbIE peXXUMbl U3MepeHuit
S-napameTpbl

S-napameTpbl 4-x NOPTOBOro Npubopa

S-napameTpbl C NPAMbIM AOCTYNOM K NPUEMHUKAM

banaHCcHbIe namepeHus

MapameTpbl YCTPOMUCTB C NEPEHOCOM YaCTOTbl

AHanus 1 dunbTpaumns Bo BpemeHHoM 0b61acTu
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®YHKLMOHaNbHbIE BO3MOXKHOCTU

A6CoNOTHAA MOLLHOCTb
JINHEMHOCTb aMNNNUTYAHOWN XapaKTePUCTUKMU
UmneaaHc
[loBepuTenbHbI TeCcT
CuHXpOHU3aUmA
ABTOMaTM3aumsa

Bce pexumbl  u3mepeHUA U PYHKUMOHANbHbIE  BO3MOMKHOCTM  NoAapobHo
npeacTaBnaeHbl B YacTu |l pykoBoACTBA NO 3KCN/yaTaumu.

Ha pucyHKkax ganee npuBedeHbl TUMWUYHbIE CXEMbl M3MEPEHUIA B COOTBETCTBUM C
BbIOPAHHbBIM PEXMMOM.
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S-napameTpbl

U3mepeHue

S-napameTpbl

dopmar

Amnn nor
Amnna nnH

1 2
4 ok KCBH
m da3a
1 — UameputenbHbiit Kabenb $a3a>180

2 — Wcchepyemoe yCTPOMCTBO B3
Pean n MHum

Nonap
Bosabn

KoaddumumeHT oTparkeHma ogHONOPTOBOrO YCTPOMCTBA

s AHanus

3a4epXKKa

% n dneKkTpuyeckan
1

1 2
/ CmelueHune ¢pasbl
[ 0] [ ] MpeobpasoBaHue
. nmnegaHca
1 — NameputenbHbi Kabenb
N MNpeobpa3oBaHue
2 —Wccnepyemoe yCTpOUCTBO
napametpos (Z, Y,
OpHOBpEeMEeHHOEe N3MepeHne YeTblipex 31eMEeHTOB nHBepcus S)
MaTpPULLbl paccesaHnA ABYXNOPTOBOro yCTPOMCTBA 3a NcKkntoueHne uenu
OAHO NoAKAtoUYeHne. I3meHeHne HanpaBaeHus BcTtpamsaHue uenum
30HAMPOBAHUA UCMbITAaTENbHOIO CUTHANA BpemeHHas obnactb
OCYLLLECTB/IAETCA BCTPOEHHbIM NepeKaYaTenem.
Y P P DYHKUUKU
Cratnctuka
Monoca nponyckaHuA
HepaBHOMeEpPHOCTb

MapameTpbl GUNbTPA
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S-napameTpbl 4-X NOPTOBOro aHaaAn3artopa

1 — N3meputenbHbii Kabenb
2 — Nccnepyemoe yCcTPOMCTBO

OfHOBpemMeHHOe M3MepeHUe LEeCTHAAUATU 31EMEHTOB
MaTpPMULLbl PACcCEAHMA YETbIPEXNOPTOBOrO YCTPOCTBA 3a
OAHO NOAKNIOYEHUE

U3mepeHue
S-napameTtpbl

dopmar

Amnn nor
AmMna nnH
KCBH
da3a
$a3a>180
B3
Pean n MHum
Monap
Bonbn

AHanus

dneKkTpuyeckasn
3a/epKKa
CmeleHune ¢pasbl
Mpeobpa3oBaHue
MmneaaHca
MNpeobpasoBaHue
napametpos (Z, Y,
nHBepcuA S)

NckntoueHne Lenm
BcTpamsaHme yenu
BpemeHHan obnactb

PYHKLUU

Cratnctuka
Monoca nponycKaH
HepasHomepHOCT
MapameTpbl GUAbT

nAa
b

pa
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Mpamoi gocTyn K npueMHUKam

U3mepeHue
1 S-napameTtpbl
s 3
> d®opmar
2l et 2 Amnn nor
WaA
Ay whild : Amnn nuH
——— — : KCBH
= - () . Pasa
- $a3a>180
e B rB3
i Pean n MHum
5 Monap
Bonbn
//-I{HHH.H ‘\\ A
nepenan ) Hanus
1 /— @ BarTH > j‘ /1 neKkTpuyecKas
i 3a4epiKKa
- \ ’ﬁ ’ﬁ / - - CmeleHune ¢pasbl
N @ FATTE <] —=. NpeobpasoBaHue
el 4r R MMMegaHca
e
% = 4 MpeobpasoBaHue
napametpos (Z, Y,
1 — Kabenu, 2 — ATTeHoaTopbl nHBepcus S)
3 —Ycunutenno, 4 — PUNbTP HUKHUX HACTOT NckntoveHune uenu
5 — N3mepuTenbHble kKabenu BcrpansaHue uenu
6 —WUccnegyemoe ycTpoOMCTBO BpemeHHan obnactb
N3mepeHne 31eMeHTOB MaTpuLbl pacCeAHNA OGHOTO DyHKUMM
KaHafna npuemo-nepeaaroLLero yCTponcTea
Cratnctuka
lMonoca nponycKkaHmaA
HepaBHOMeEpPHOCTb

MapameTpbl pUbTPa
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[eHepaTop

WCMLITATENLHOM
. CUMrHana
ATT
|
0} o
N <] | [ [:}

Source 1!
Port 1

PacnonokeHne nepemblyek gas NpAMOro A4ocTyna K

npUeMHUKam

Port 2
Source 2;.
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banaHcHble namepeHua

1 — N3meputenbHbii Kabenb
2 — Nccnepyemoe yCcTPOMCTBO

N3mepeHne NapameTpoB yCUIUTENS B
anoddepeHuManbHOM pexnume

Tunbl 6aHaHCHDbIX Lenei

HebanaHcHo-6anaHcHoe ycTpoicTeo (SE-Bal)

l.rqxlll::'lﬁll"t b
NMorvdeckmid Port a i JNorvueckuii
Heba- _a— | : HaHaHCHbIN
HaHCHbIA [ Port 2 (Bal)
Port 1 (SE) % Tt
Mccnegyemoe
YCTROMCTEO

BanaHcHo-6anaHcHoe ycTpolicTeo (Bal-Bal)

Port af,«ll *’ﬁ'. Portc

NorvyeckKia \ i NorvyeckMia
BaHaHCHBIA < -l— | : BaHaHCHBIA
Port 1 (Bal) L y | Port2(Bal)

\ [Portd”
Hccneayemoe
YCTROMCTEO

i
Port b'~

U3mepeHue
S-napameTtpbl

S-napameTpbl B

anoddepeHumanbHOM

pexume

KoadpuumeHt
ocnabneHus
cuHda3zHoM

cocTasnstouwen

OuncbanaHc
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HebanaHcHo-HebanaHcHoe-6anaHcHoe ycTpoicTso (SE-
SE-Bal)

Noruyeckmid
HebaHaHCHBIA

"\Port ¢
PDFtlI[SE} Port a | JorMuecHuii
; DaHaHCHbIRA
Port 3 (Bal)

Normueckmidi port b ’Fartd

HebaHaHCHbIA Wccneavemoe
Port 2 (SE) Ay
YCTROMCTBO

BanaHcHoe ycTpolicTeo (Bal)

~

Porta, |
Norvueckuid I
BanaHcHbIN — : |
Port 1 (Bal \
(Bal) Portb,
Hccneayemoe
YCTROMCTED
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U3mepeHUa c nepeHoCoOM YacToTbl

L]

:
(e
!\4

1’ )

OF

1 — UsmeputenbHble Kabenu
2 — [loONONHUTENbHbIN CMEecUTeNb
3 — dunbTp, 4 — Uccnegyemoe yCTPOMCTBO
5 — NcTOYHUK curHana (reHepartop)

M3amepeHune napameTpos cmecutena. B kauectee

retepoanHa NCnosb3yeTcA BHELIHMN UCTOYHUK CUTHaNa

McrnwoueHue Lenu

Lt -
1 @ 1
1 — UameputenbHble Kabenu

2 — [1oNoNHUTENbHbIN CMEecUTeNb
3 — dunbTp, 4 — Niccheagyemoe yCTPOMUCTBO

N3mepeHne napameTpoB cMecuTens ¢ MOMOLLbHO
YyeTblpexnopToBoro npubopa

U3mepeHue
S-napameTtpbl

KoadpunuymeHt
npeobpasoBaHms

lpynnosoe Bpemsa
3anasablBaHuA
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BpemeHHasa obnacTb

1 — UameputenbHbiit Kabenb
2 — AHTeHHa

PaspeneHune curHanos Bo BpemMeHHoM 061actum ¢
nocneayouLen cenekumen

YacToTHaA obnacTe

]

KoaddbmumeHT
oTpaEeHWA, 1B

L
=

Yacrtora, 'y 20

BpemenHan obnacte

nnynecHas
XapakTepucTMKa

=

400

0

PaccroaHne,

PacyeT UMNynbCHOM XapaKTEPUCTUKM LLenn

U3mepeHue
Z-npeobpasoBaHue
AAHHbIX U3 YacTOTHOM
obnactu
npeaBapuTenbHO

YMHOEHHbIX Ha
dYHKUMIO OKHa

DYHKUUMN
Tun npeobpasosBaHus:
PEXMM pPagmMocurHana,
PEXUM BMAEOCUTHANA

Cenekumua
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6 NMoBepKa

MoBepKa OCyLLecTBNAETCA B COOTBETCTBMM C meTtoaukon — PT-MIM-3531-441-2016
(PHOM.468166.002 M) «ICU. AHanusaTtopbl uenei BekTopHble C1205, C1207,
C1209, C1214, C1220, C1409, C1420, C2209, C2409, C2220, C2420, C4209, C4409,
C4220, C4420. MeToamMKa NOBEPKU».

MeToguKka noBepkM paspaboTaHa € y4yéTOmM TpeboBaHUM W pPeKoOMeHaaUuH,
npueenéHHbix 8 M 3411-2013.

MoBepKa NPOU3BOAUTCA aKKPEAUTOBAHHbIMU B YCTaHOBAEHHOM nopaaKke B obnactu
obecneyeHmsa egMHCTBA M3MEPEHUN HPUAMYECKUMU NULUAMU U UHOMBUAYANbHBIMMK
npeanpUHMMaTeNAMM.

OnpeaeneHve MNOrpewHoCTM U3MepeHun moayns u  ¢dasbl
KO3pPMUMEHTOB Nepeaaym n OTParKEeHMA ONA aHA/IM3aTOPOB B
BO/IHOBOAE C  CeYeHMeM, OT/JMYalWMmMca  OT  ero
N3MepUTENbHbIX MOPTOB, C/ieAyeT NPOBOAUTb B COOTBETCTBUM C
MW 3411-2013.

Ecnu BblMMCNEHHBIE NOTPELIHOCTU U3MEPEHUI Mmoayna U dasbl
KO3OPUUMEHTOB Nepesaym N OTPAXKEHUS MeHbLUE 3HaAYeHUN,
NnpuBeAEHHbIX B HAaCTOALLEM PYKOBOACTBE MO dKCN/yaTauuu B

BHUMAHMUE! pasgene «TexHUYECKMe XapaKTepPUCTUKM», TO 3a MNOrpPeLHoCTb
U3MepeHnin cnepyetr MPUHATb YKa3aHHYyl B pyKoBoacTee. B
06pPaTHOM C/ly4yae HY)KHO MCMNO/Ib30BaTb  PaCCYMTaHHbIE
cornacHo MM 3411-2013 3Ha4yeHMA NOrpPeLHOCTEN.

[lns BbINONIHEHUA M3MEPEHWUN COCTaB aHa/IM3aTOPOB AO/KEH
ObITb AOMNONIHEH KOMMAEKTOM WM3MEPUTE/IbHbIX NepexoaoB M
Habopom KannMbpoBOYHbIX mep (Habopom mep
K03pOUUMEHTOB Nepeaaun 1 oTParKeHUA) C COeAMHUTENSIMU B
HOBOM TUME BONHOBOAA.

[ns BbINONHEHUA MOBEPKM B MOJYaBTOMATUYECKOM pPEXUME C BO3MOMKHOCTbHO
NPOTOKO/IMPOBAHMA  pPe3y/NbTaTOB  U3MeEpeHuidr  HeobxoaAMMO  MCNO/b30BaTb
nporpammHoe obecneyeHne «VNA Performance Test».

MepeyeHb onepaumii, KOTopble CAeAyeT BbINOAHUTbL NPU NOBEpPKe Npubopa:

® NNPOBEepKa BHELLUHEro BUA3;

® NNpOBepKa NPUCOEAMHUTENbHbIX Pa3MePOB;
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e onpefeneHne OTHOCUTENbHOM MNOrpewHoCTU YCTaHOBKM YacTOTbl BbIXOAHOTO
CUTHanNa;

® onpeaeneHne OTHOCUTE/IbHOM MOrpPelHOCTM YCTAaHOBKU YPOBHS  BbIXOAHOM
MOLLHOCTMU;

e onpeaeneHne cpeaHero KBaapaTUYECKoro OTKAOHEHNA Tpacehl;
e NpoBepKa YPOBHA COBCTBEHHOrO WyMa NPUEMHUKOB;
e onpeaeneHne HECKOPPEKTMPOBAHHbIX NapaMeTPOB;

e onpeaeneHre abCcoNOTHOM MNOrPEWHOCTU U3MepeHuit moayna wu - $asbl
K03 PULUMEHTOB OTPAXKEHUA N Nepedaun.

[Ona onpegeneHva MOrpewHoCTM U3MepeHurn moayna u ¢asbl KoaddpuumeHToB
nepeaayn n oTpaKeHna AONYCKaeTCA MCNOAb30BaTb KaK KOMMNJIEKCHYIO NPOBEPKY, TakK
M No3NeMeHTHY. KomnsieKcHas NpoBepKa OCHOBAHa Ha NpUMeHeHMn HabopoB mep,
cofeprKalmx paccornacoBaHHyto 25 Q AuHMIO nepepauM, B KayecTBe Mepbl
OTPa)eHUA WAN NOJIHOFO COMNPOTUBAEHMA, W aTTeHwaTtopbl 20 wn 40 ab.
NosanemeHTHaA npoBepKa BbinoaHaeTcA B cootTsetcTemmn ¢ MU 3411-2013 n ocHoBaHa
Ha MeToge CpaBHEHMA KannbpoBOK, UCNO/Sb30BaHWE KOTOPOro TpebyeT Hanunuua
3TA/IOHHOFO  CPeacTBa  KanuMbpoBKM € M3BECTHbIMW  METPOSIOrMYECKMMMU
XapaKTepUCTUKamu.

7 NpoBepKa paborocnocobHocTH

MpoBepKa BbINOAHAETCA C MNOMOLLbIO nporpammHoro obecnedeHma «VNA
Performance Test» B MNO/AyaBTOMaTUMYECKOM  PEXMME C  BO3MOXHOCTbIO
MPOTOKO/IMPOBAHMNA PE3YNbTAaTOB U3MEPEHUNA.

8 TexHuueckoe obcnyknsaHue

HacToawmin pasgen ycTaHaBnMBaeT NOPAAOK U NPaBUIa TEXHUYECKOTO 06CNYHKMBaHUSA
aHanu3aTopa, BbINO/MIHEHME KOTOPbIX obecneymMBaeT MOCTOAHHYH T[OTOBHOCTb
aHanmsaTopa K pabore.

8.1 O6bwume yKkasaHuA

TexHuyeckoe obcnyKMBaHME aHaNN3aTOPa 3aK1H0YAETCA B NOAAEPXKaHMM annapaTypbl
B paboyem COCTOAHUU, B PEryAAPHOM KOHTPOJIE TEXHUYECKUX XapaKTEPUCTUK NyTem
nposeaeHus nNpodUNaKTUYECKUX pabor, KOHTPO/bHbIX NpoBepPOK 7
NPodUNAKTUYECKUX NPOBEPOK Paboymx 3Ta/IOHOB, BXOAALLMX B COCTAB aHaIM3aTopa.

8.2 MopAgoK NpoBeAeHUA TEXHUUYECKOro 06CNy»KMBaHUA

Mepen, nNpoBeAeHMEM  TEXHMYECKOro 0OCNyXMBaHMA  cneayeT  NoAroToBUTb
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HEOOXOAUMBIN WMHCTPYMEHT, NMPUHALJIENKHOCTU M MaTepuanbl: MUHLET, OTBEPTKY,
MATKYHO KUCTb, CNUPT 3TUO0BbLIA PEKTUGUKOBAHHDIN, BETOLWb, 65A3b, Mapto.

Mpn HenocpeacTBEHHOM MCNONb30BAHUM aHanu3aTopa NO Ha3HAYeHUIO NPOBOAATCA
cneayouime Buabl 06cnyKmMBaHuA:

® KOHTPOAbHbIN ocmoTp (KO);

e TexHu4yeckoe obcnyxumsanHue 2 (TO-2).

Mpu KpaTKoBpemeHHOM xpaHeHun (ao 1 roga) nposogutca KO.

Mpu anntenbHoOM xpaHeHun (bonee 1 roga) npoBoaATCA:

® TexHU4yeckoe obcnyxmanue 1 npu xpaHeHum (TO-1x);

® TexHU4Yeckoe obcnyKumBaHue 2 npu xpaHeHnu (TO-2x).
KoHTponbHbIi ocmoTp (KO) BKAtoyaeT:

® NpoBepKa KOMNNEKTHOCTU,;

® BHELWHUIA OCMOTP AN NPOBEPKU OTCYTCTBUA MEXAHUYECKUX MNOBPEKAEHWUN,
LEeNIOCTHOCTU  M30/IIUMOHHBIX M JITAKOKPACOYHbIX MOKPbLITUIA;  WUCNPABHOCTMU
coeauHUTEeNbHbIX MPOBOAOB, Kabenen NUTaHUsA, 3a3eMNeHunA.

TO-2 BKAOYaeT B cebA:

® KOHTPOAbHbIN ocmoTp (KO);

® NpoBepKy OYHKUMOHMPOBAHUA aHa/iM3aTopa (npoBoAMTCS MPU MNOAroTOBKE K
MCMNO/1b30BaHMIO MO Ha3HAYEHUIO);

® MPOTUPKY KOHTAKTOB  3/1EKTPUYECKUX Pa3bemMOB U BbICOKOYACTOTHbIX
coeinHUTENEen;

® MPOBEPKY NPaBUIbHOCTM BEAEHMA SKCMIYaTaUMOHHON AOKYMEHTAUNN;
® NpoBepKy paboTocnocobHOCTM OTAENbHbIX Y3/10B U 6HN0OKOB;

e nNpodunakTnyeckune paboTol.
MpodunnakTuyeckmne pabotol npu TO-2:

® BCKpPOMTE aHaNuM3aTop;
® ya/NTE Nblb CTPYEN CXKATOTO BO3AYXa;
® NPOBEPbLTE KPENNEHMA Y3/10B, COCTOSAHME NaekK;

® 3aKPOMTE KPbILIKK;
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e nNpoBeauTe NOBEPKY;

® yNakKynTe aHanu3aTop.

TO-2 coBmeLLaeTcs C NOBEPKOW M NPU NOCTAHOBKE Ha A/IUTENbHOE XPaHeHMe.

TO-1x npoBoauTca 1 pa3 B roA, 1 BKAKOYAET B cebs:

® MPOBEPKY HAaNMYMA aHAIM3ATOPA Ha MECcTe XPaHeHus;
® NpoBeAeHNe BHELHEro 0OCMOTPA COCTOAHMUA YNAKOBKY;
® MPOBEPKY COCTOAHUA YYETA N YCNOBUN XPaHEHUS;

® NPOBEPKY NPABUABbHOCTU BEAEHUA SKCNAYATALMOHHOM AOKYMEHTaLMN.
TO-2x BbInonHAeTca 1 pa3 B 5 neT u BKAtoUaeT B cebs:

e Bce onepaumn TO-1x;

® NpoBeaeHME NOBEPKMU;

® YNaKOBKY aHa/M3aTopa;

® NPOBEPKY COCTOAHWUA IKCMNNYaTaUMOHHOM AOKYMEHTALMW;

® OTMETKY O BbINOJIHEHHbIX paboTax B popmynsape .

KOHTpOJ’Ib n I'IpO(I)VIfIaI-(TVII-(a INEKTPUYHECKUX KOHTAKTOB.

MpoBepKa NO 3TOMY MYHKTY BKAKOYAET CeayoLLmne onepaunm:

® MPOBEPKY TEXHMYECKON MPOYHOCTWU, 334E/KM PaA3bEMOB, CETEBbIX BWUJIOK,
HaKOHEYHMKOB Ha Bcex Kabenax W LWHypax, TECTUPOBaHME MPOBOANUMOCTM
COOTBETCTBYIOLLMX KOHTAKTOB, pa3bemMoB, Kabesne;

® MPOBEPKY KayecTBa pPasbeMHbIX COeanHEHUI (COCTOAHUE pe3bbbl, BO3MOXHOCTb
M yao6CcTBO 3aBMHYMBAHUA B Pe3b0O0OBbIX pa3bemax).

B cnyuyae Heya0BNETBOPUTENbHbIX PE3Y/IbTaTOB NPOBEPOK MPUHATbL COOTBETCTBYHOLLME
Mepbl N0 PEMOHTY, 3ae/1Ke, 3aTAKKe CoeAUHUTENEN U KOHTAKTHbIX YCTPOWMCTB.

KOHTpO/b KayecTBa MOHTa)Ka MNPOBOAAT MyTEM BHELWHEro OCMOTPa KOHTaKTa C
MWHUMaNbHOW Pa3bopPKON YCTPOMCTB, MYyTEM CHATUA KPbIWEK, NaHenem; npu sTom
KOHTPO/NIMPYIOT  KayecTBO naek. Heobxoaumo cobntogatb  mepbl  3awWumTbl
NoJIyNnPOBOAHUKOBbIX 3/IEMEHTOB OT CTaTUYECKOr0 3/IeKTPUYECcTBa.

MpodunakTnyeckne paboTbl BbIMOJHAT C MUHMMANbHO Heobxoaumown pa3bopKoi
Y3/10B, TPAKTOB, PACCTbIKOBKOW coeanHUTENEN.
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KOHTaKTHble NOBEPXHOCTU BbICOKOYaACTOTHDbIX COE,CI,I/IHVITeJ'Iel‘;I npoTunparoT B
COOTBETCTBUM C N. YNCTKa coeanHUTENEMN.

9 TeKywWnit peMOHT

MpX NONOMKe aHanM3aTopa AOMNYCKAETCA TOJIbKO TEKYLMIM GUPMEHHBIN PEMOHT,
NMBO PEMOHT, KOTOPbIN OCYLLECTBAAIOT NPEANPUATUA, MMEIOLLME COOTBETCTBYHOLLLYHO
NUUeH3no. MeToa peMoHTa — 06e3/1MYEHHbIN.

3AMPELLAETCA HapywaTb 3aWuTHble NAOM6bbI, NMPOU3BOAUTL

BHUMAHME! N
CaMOCTOATE/IbHbIN PEMOHT.

PeMOHT, BbINoHAEMbIN gns obecnedyeHma nnm
BOCCTAHOB/IEHUA PaboTOCNOCOBHOCTN aHanmM3aTopa u
COCTOALLNI B 3aMeHe U (M1Kn) BOCCTAHOBNEHUM OTAENbHbIX
yacTten.

Tekywnm pemoHT

MeToa peMOoHTa, NPy KOTOPOM He COXpaHsAeTcs
NPUHaA/1EXKHOCTb BOCCTAHOB/IEHHbIX COCTaBHbIX YacTel K
onpeaeneHHoOMy 3K3eMNAAPY aHanmn3aTopa.

Ob6e3nnyeHHbIN
MeToz,

10 XpaHeHue

AHanusatopbl A0 BBEAEHMA B IKCN/yaTaUWUIO [OO/IXKHbI XPAHUTLCA B YMNAaKOBKe
npegnpuATMA — U3roTOBUTENA NPU TemnepaType OKpyrKawuwero so3gyxa ot 0 ao
natoc 40 °C n oTHocuTenbHoM BaaxHocTn Ao 80 % (npu Temneparype natoc 25 °C).

XpaHeHMe aHanusatopa 6e3 ynakoBKM cnedyeT NpoM3BOAUTb MpUM TemnepaTtype
OKpYysKatouiero sosayxa ot natoc 10 go natoc 35 °C M OTHOCUTENBHOW BAAXKHOCTU A0
80 % (npu Temnepatype natoc 25 °C).

B nomelieHnax ana XpaHeHUa coAepykaHue MblK, MNapoB KUCAOT U LLENOoYeN,
arpeccMBHbIX ra3oB W APYrMX BPeAHbIX MPUMECEN, BbI3biBalOWMX KOPPO3UKD, He
OOJIKHO MPEBbIWaTbh CoAepKaHNe KOPPO3UMHO — aKTUBHbIX areHToB A5 aTmocdepbl
Tmna 1 no NOCT 15150-69.

11 TpaHcnopTupoBaHue

[onycKaetca TpaHCNOPTMPOBaHME aHaNN3aTopa B TPAHCNOPTHOM Tape BCEMM BUAAMM
TpaHcnopTa Npu TemnepaTtype oKpyKawLLero sosayxa ot muHyc 50 go natoc 602C.

Mpy TPaHCNOPTUPOBAHWM CaMONETOM aHaAM3aToOp [AO/KeH b6biTb pasmelleH B
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OTan/iInBaeMoM repmeTU3MpoBaHHOM OTCeKe.
Ycnosua TpaHcnopTuposaHua no NOCT 22261-94.

Mpn TPaHCMOPTUPOBAHMU AONXKHA ObiTb MPeaycMOTpPeHa 3aluTa OT MnonagaHus
aTMochepHbIX 0CagKoB U Nblin. He gonycKaeTca KaHTOBaHWE aHan3aTopa.

112



12 NpunoxxeHue A (cnpasouyHoe) O630p npubopos

AnanasoH

BbixoaHasa
yacrot
MOLLHOCTb
Konuyecrso ”
CpepaHuit ypoBeHb
TOUeK PexXumbl CneuuanbHble
Usmeputensb wyma -
Bpemsa o n3mepeHun pe*umbl
- AvHamuueckumn
U3MepeHun
AwnanasoH
Konuuecrso
CKO Tpaccol
nopros
C1205 ot 100 kly, go oT MUHyc 60 Ao S-napametpbl BpemeHHas
4,8 Ty, 10 abm obnactb
e NnHenHocTb
- ot 1 po 500 001 MuHyc 143 abm/Ty, HanpsaxxeHue
0= MmnenaHc
10 mKc 0,001 ab
Mpeobpa3oBaHue
2 nopTta, TMn N 4acToThl
C1207 ot 100 Kl'y, po OT MMHyc 60 o S-napameTpbl BpemeHHan
7 Ty, 15 pbm obnactb
JInHelHOCTb
ot 1 go 500 001 MuHyc 143 abm/ly, HanpsaxeHue
MmnenaHc
10 mKc 0,001 aob
MNpeobpa3oBaHue

2 nopTta, TMn N 4acToThbl



U3smeputenb

C1209

C1209 nzr,

=0

C2209

[PIPIANAR

o=

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kly go
9Ty,

ot 1 o 500 001
10 mKc
2 nopTta, Tn N

ot 100 Kkl'y oo
91Ty,

ot 1 o 500 001
10 mKc

2 nopTta, TMn N

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

OT MuHyc 60 o
15 apbm

MuHyc 143 abm/ly,

0,001 nb

OT MuHyc 60 oo
15 abm

MuHyc 143 abm/ly,

0,001 pb

Pexxumbl
U3mepeHun

S-napameTpbl
NInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToTbl

S-napameTpbl
JInHenHoCTb
MmnenaHc

MNpeobpasoBaHue
4acToTbl

CneyuanbHble
pexXxumbl

BpemeHHasn
obnactb

HanpsaxeHue

Mpamon gocTyn K
NPUEeMHUKaM

BpemeHHasn
obnactb

HanpsaxeHue



U3smeputenb

C4209

G4209 [ c.r. GIPANAR

ot

C1409

G409 ., o.... [SIPIANAR

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kl'y go
91Ty,

paclumpeHue ao
110 Iy

ot 1 oo 500 001
10 mKc
2 nopta, Tun N

ot 100 Kkl'y oo
91Ty,

ot 1 no 500 001
10 mKc

4 nopta, Tn N

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

OoT MuHyc 60 go
15 apbm

MmuHyc 143 abm/ly,

0,001 nb

oT MmuHyc 60 go
15 gpbm

MuHyc 143 abm/ly,

0,001 gb

Pexxumbl
U3mepeHun

S-napameTpbl
NInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToTbl

S-napameTpbl
JInHelHoCTb
MmnepgaHc

Mpeobpa3oBaHue
4acToTbl

CneyuanbHble
pexXxumbl

Mpamoit goctyn K
NPUEeMHUKam

BpemeHHasn
obnactb

HanpsaxeHue

Mpamown gocTyn K
NPUEeMHMKaM

BpemeHHasn
obnactb

HanpaxkeHune



U3smeputenb

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kl'y go
91Ty,

ot 1 o 500 001
10 mKkc

4 nopTta, TN N

ot 100 Kl'y go
9Ty,

paclumpeHue ao
110 Iy

ot 1 o 500 001
10 mKc

4 nopTta, TN N

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

OT MuHyc 60 o
15 apbm

MuHyc 143 abm/ly,

0,001 nb

OT MuHyc 60 oo
15 abm

MuHyc 143 abm/Ty,

0,001 pb

Pexxumbl
U3mepeHun

S-napameTpbl
JInHenHoCTb
MmnepaHc

MNpeobpasoBaHue
4acToTbl

S-napameTpbl
JInHelHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToTbl

CneyuanbHble
pexXxumbl

PacwunpeHue
AnanasoHa YyacToT

BanaHcHble
n3mepeHus

BpemeHHasn
obnacTtb

HanpaxkeHune

Mpamon gocTyn K
NPUEeMHUKaM

BanaHcHble
n3mepeHmsa

BpemeHHan
obnactb

HanpaxkeHune



U3smeputenb

C1214

C1220

C1220 | oo, BIPIANAR

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kly go
14 Ty,

ot 1 o 500 001
12 mKc
2 nopTta, Tn N

ot 100 Kkl'y oo
20 My,

ot 1 o 500 001
12 mKc

2 nopta, NMD
3,5 mm

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

OT MuHyc 60 o
10 pbm

MuHyc 133 abm/ly,

0,001 nb

OT MuHyc 60 oo
10 abm

MuHyc 133 abm/ly,

0,001 pb

Pexxumbl
U3mepeHun

S-napameTpbl
NInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToTbl

S-napameTpbl
JInHenHoCTb
MmnenaHc

MNpeobpasoBaHue
4acToTbl

CneyuanbHble
pexXxumbl

Mpamoin goctyn K
NPUEeMHMKaM

HanpsaxeHue

PacwmnpeHue
AnanasoHa YyacToT

BpemeHHasn
obnactb

HanpsaxeHue



U3smeputenb

C2220

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kl'y go
20 My,

ot 1 o 500 001
12 mKc

2 nopta, NMD
3,5 mm

ot 100 Kkl'y oo
20 My,

pacwmpeHue 4o
110 Iy,

ot 1 oo 500 001
12 mKc

2 nopta, NMD
3,5 mm

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

OT MuHyc 60 o
10 pbm

MuHyc 133 abm/ly,

0,001 nb

oT muHyc 60 go
10 abm

MuHyc 133 abm/ly,

0,001 gb

Pexxumbl
U3mepeHun

S-napameTpbl
JInHenHoCTb
MmnepaHc

MNpeobpasoBaHue
4acToTbl

S-napameTpbl
JInHelHOCTb
MmnepgaHc

MNpeobpa3oBaHue
4acToTbl

CneyuanbHble
pexXxumbl

Mpamoin goctyn K
NPUEeMHMKaM

BpemeHHan
obnactb

HanpsaxeHue

BanaHcHble
n3mepeHmsa

BpemeHHan
obnactb

HanpaxeHue



U3smeputenb

C1420

C2420

[IPLANAR

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kly go
20 My,

ot 1 o 500 001
12 mKc

4 nopta, NMD
3,5 mm

ot 100 Kl'y go
20 My,

ot 1 po 500 001
12 mKc

4 nopta, NMD
3,5 mm

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

OT MuHyc 60 o
10 pbm

MuHyc 133 abm/ly,

0,001 nb

OT MUHyc 60 o
10 pbm

MuHyc 133 abm/Ty,

0,001 ab

Pexxumbl
U3mepeHun

S-napameTpbl
NInHenHoCTb
MmnenaHc
Mpeobpa3oBaHue
4acToTbl
S-napameTpbl
NInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToTbl

CneyuanbHble
pexXxumbl

BanaHcHbie
n3mepeHms

BpemeHHan
obnactb

HanpsaxeHue

Mpamon gocTyn K
NPUEeMHUKaM

BanaHcHble
n3mepeHms

BpemeHHasn
obnactb

HanpsaxeHue



U3smeputenb

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kly go
20 My,

pacwmpeHue 4o
110 Iy,

ot 1 no 500 001
12 mKc

4 nopta, NMD
3,5 mm

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

Pexxumbl
U3mepeHun

OoT MuHyc 60 go S-napameTpbl

10 pbm
JInHelHOCTb
MuHyc 133 abm/ly,
MmnenaHc
0,001 ab
Mpeobpa3oBaHue
4acToThbl

CneuuanbHble
peXXumbl

PacwwupeHue
AnanasoHa YacToT

BanaHcHble
n3mepeHums

BpemeHHasn
obnacTb

HanpaxeHue
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