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1 BeepeHue

HacTtoswee pyKoBOACTBO MO 3KCMJ/yaTauMu npeaHasHayeHo 418 M3y4YeHus
YCTPOWCTBA, NpMHUMNA AENCTBMA, NPaBUA MCNO/Ib30BaHWUA, TPAHCNOPTUPOBAHMA U
XpaHeHUA aHaM3aToPOB Lienen BEKTOPHbIX (Aanee — aHanM3aTop unu npubop).

PYKOBO,CI,CTBO no 3Kcnayataunm COCToUT U3 AByX yacTten.

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

Bo BTOpOI YacTu NnpmBeaeHbl MHCTPYKUMM MO YCTAHOBKE M HACTPOMKe NPOrpamMMHOro
obecneyeHusa, OaHO OMWCaHME NpPOrpamMmmbl, NpPeacTaBNAeH MNOoPSAAOK NpoBeAeHUA
N3MEpPEHN.

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

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

MpeanpuaTne-U3roToBUTENb OCTaBAAET 3a cob0I NPaBo, He yBegomasa noTpebutens,
BHOCUTb B KOHCTPYKLMIO U AOKYMEHTALUMIO aHaNM3aTopa M3MEHEeHMA, He BaMAlOLLME
Ha MX HOPMMUPOBAHHbIE METPOJIOTMYECKME XaPaKTEPUCTUKM.

[JOKYMEHT ABNAeTca pe3yNbTaTOM W TBOPYECKOro Tpyaa W
WHTENNEKTYaNIbHOW AeATEeNbHOCTU COTPYAHMKOB NpeanpuaTua-
nsrotosutena. He [oOnNyckaeTca WCNONb30BaHME [AAHHOTO
AOKYMEHTa, pPaBHO KaK W ero 4actn, 6e3 yKasaHuA
HaMMEHOBaHMA [OKYMEHTa M HaMMEHOBaHMA NpeanpuaATUA-
N3roToBuUTENA.

BHUMAHMWE!

SAMPEWAETCA Kommepyeckoe  MUCNONb30OBaHWE  AAHHOro
JOKYMEHTA, PaBHO KaK M ero 4yactu, 6€3 nMcbMeHHOro cornacus
npeanpuATUA-U3roTOBUTENA.

MpeonpuATUEe-U3roTOBUTENb  HE  HEeceT  OTBETCTBEHHOCTM  3a  NOCNeACTBUA
HENpaBW/NIbHOM 3KCMNJ/yaTauuMW aHanM3aTopa, HapylleHua npaBun 6e30nacHoCTU U
Hecobnt0AeHMA NPOYMX HEOBXOAMMbBIX Mep NPEAOCTOPOMKHOCTMU.



2 TpeboBaHua 6e3onacHocTH

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

Mpn paboTte ¢ npubopom Heobxoammo cobnwogatb obuine mepbl 6e3onacHoOCTH,
OTHOCALLMECS K annapaTtype, paboTatouien ot anekTpocetn ~ 220 B, 50 Iy,

Mpnbop oTHOCKUTCA K 1 Knaccy 3aliuTbl OT MOPAXKEHUA INEKTPUYECKMM TOKOM MO
FOCT P 51350-99 co WHYpOM coeanHUTeNbHbIM (Kabenem NUTaHMA) C 3a3eMAsAOWMUM
NPOBOAOM.

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

PEKOMEHYEeTCA COeAUHUTb KAEMMY « = », Pacno/IOXEHHYI0 Ha 3aAHeil naHenu
M3MepUTENSA, C LUMHOM 3aLMTHOTrO 3a3eM/IeHUS.

Pa3pblB /IMHWMM 3aLLUTHOTO 3a3eMJIEHUA MOXKET Ccaenatb
paboTy c npnbopom onacHo.

SAMPEWAETCA nponssoanTb coegyHeHUe UNn pasbeanHeHne

BHUMAHME!
Kabena nuTaHnA Npu BKIOYEHHOM U3MepuUTene.

3AMPELLAETCA HapywaTb 3aWuTHblE NAOMObI, NMPOU3BOANTL
CaMOCTOSITE/IbHbIA PEMOHT.

K pabote c npubopom moryT ObiTb JAONyLieHbl Auua,
npoleawmne UHCTPYKTaXK Mo TexHuKe 6e30nacHoCTM npwu
paboTe C 31eKTPO- N PaaNonU3MEPUTENBbHBIMU NPUbOopPamm.

Mepepn BkAtOYeHMeM npubopa B CeTb CrefyeT MNPOBEPUTb
BHUMAHME! MCNPaBHOCTb Kabena nuTaHWA, NPU NOAKNIOYEHUM K ceTn —
HaZeXKHOCTb 3a3eMeHuA.

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



3alunTa OT 3/1eKTPOCTAaTUUECKOro pa3paaa

BHUMAHMWE!

Ha paboyem mecTe [A0/MKHbI ObiTb MNPUHATBI Mepbl MO
obecneyeHuto  3alWUTbl  OT  BO3AEWCTBMA  CTATUYECKOrO
3N1eKTpUYEecTBa.

3alWmTa OT 3/1IeKTPOCTATMYECKOro paspAda O4YeHb BayKHa npu
NOAKNIOYEHUM K npubopy, nMbo Npu OTKAOYEHUU OT HEro
N3Mepsemoro ycTpoictea. CTaTuyeckoe 31eKTPUYECTBO MOXKET
HaKOMWUTbCA Ha Balem Tene M Npu paspsae noBpeauTb
YyBCTBUTE/IbHbIE 3/1EMEHTbI BHYTPEHHUX Lener nnbo npubopa,
nmbo  M3mepAaemoro  yctpouctea. [na  npenoTBpalLeHuMsA
nospexaeHna Heobxoammo cobnogatb cneaytoulee:

e BCerga  WCNO/b30BaTb  3a3eMJIEHHbIN npoBOAALLUI
HACTONbHbIA KOBPUK NOA U3MEPAEMbIM YCTPOMUCTBOM;

® BCErJa HaAeBaTb HA PYKY 3a3eMJIEHHbIN aHTUCTATUYECKUN
6pacner, noAcoeaMHEHHbIM K 3a3eM/IeHHOMY
nposogAlLemy HACTONbHOMY KOBPUKY yepes
nocneaoBaTeIbHO NOAKMOYEHHbIN pe3nctop 1 MOm.



3 OnucaHue n NpuHUUN paboTbi
3.1 Ha3sHauyeHue

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

KoadPUUMEHTOB nepedayn W OTPaKEeHUs (3/1eMEHTOB MaTpuubl  pacceaHus)
MHOTOMNOTOCHUKOB.

O6nactb nNpuMMeEHeHUs — TMPOBEPKA, HACTPOMKa W pa3paboTKa pPasNUYHbIX
PAAMOTEXHUYECKMX YCTPOMUCTB B YC/NIOBMAX MPOMbIWAEHHOrO NpPOU3BOACTBA U

nabopaTtopuiti, B TOM 4MC/le B COCTaBe aBTOMAaTM3MPOBAHHbLIX W3MEPUTENbHbIX
CTeHO0oB.

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

PernctpaunoHHbI Homep FocyaapcTBEHHOro peecTpa 65960-16

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

[ns paboTbl B aBTOMaTU3MPOBAHHbIX U3MEPUTE/IbHBIX CTEHAAX aHA/NM3aTopPbI Lenei

BEKTOpPHble MOAAEPKMBAT AMUCTAHUMOHHOE ynpasaeHne no npoTokonam COM,
TCP/IP Socket.



3.2 CoctaB

AHanu3aTtopbl OT/INMYALOTCA APYr OT ApYra BEpxHeW rpaHuuen auanasoHa paboumx
4acToT, KO/IMYECTBOM M3MEPUTENbHbIX MOPTOB, PACMO/IOMKEHHbIX HA nepeaHen
MaHenu, HanaMYnem coeguHUTeNen ansa NPSAMOro A0CTyna K BXOAamM U3MEPUTE/bHbIX U
ONOPHbIX MPUEMHMKOB, a TaKKE HaA/IMYMEM COeAUHUTENEeN AN NOAKNOYEHUA
pacwmputenel no yacrtote. PyHKUMOHANbHbIE OCOBEHHOCTU KPaTKO MepPeYncieHbl B
Tabnvue 2 u npuaoxkeHun A. BHeWHWA BWA aHA/NM3aTOPOB nNpuBeaeH B M.
PacnonorkeHve opraHoB ynpas/ieHus.

Tabnuvua 2 — PyHKUMOHANbHblE 0COHEHHOCTH

AHanusarop AvanasoH paﬁoqux Y4acToT

[ByxnopToBble NpUb0opPBLI

C1205 o1 100 Kl'y, go 4,8 My,
C1207 ot 100 Kl'y, 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 ot 100 Kl'y, oo 9 Iy,
C1420 oT 100 Kl'y, go 20 My,

Mpnbopbl C Nepembl4KaMK 418 NPAMOro A0CTyna K NPMEeMHMKam

C2209 oT 100 Kly go 9 My, (2 nopra)
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 Auvana3oH pa60tmx Y4acToT

Mpunbopbl C NepeMbldKamMn ANA NOAKNKYEHNA pacluMpUTenei YactoTt

C4209 oT 100 Kly go 9 My, (2 nopTa)
C4409 oT 100 Kkl'y, oo 9 My, (4 nopTa)
C4220 ot 100 Kly, go 20 My (2 nopTa)
C4420 ot 100 Kkly go 20 My, (4 nopTa)

AHanusaTopbl paboTatoT Noa ynpaBaeHNEM BHELIHEro NePCOHaNbHOr0 KOMMblOTEpa C
YCTAaHOBNEHHbIM MPOrpPaMMHbIM obecneyeHnem, KoTopoe npoBoguT 06paboTky
MHPOpMaLMKN 1 BbINONHAET GYHKUMIO NOMAb30BAaTENbCKOrO MHTepderca. [Ana cBsa3n ¢
NepPCOHa/IbHbIM KOMMNbIOTEPOM Mcnonb3lyetca MHTepdeinc USB 2.0. MepcoHanbHbIN
KOMMbIOTEP HE BXOAUT B KOMTJIEKT MOCTABKMW.

KomnnekT nocTaBKKM yKasaH B Tabauue 3.

Tabnnua 3 — KoMNAeKT NoCTaBKU

HaumeHoBaHue Konuuectso, Wit
AHanun3aTop uenen BEKTOPHbIN 1
Kabenb nutaHms 1
USB kabenb 1
dopmynsap 1

USB flash HakonuTenb, coaepKaLLni:

® NporpammHoe obecneyeHune

1
® PYKOBOACTBO MO 3KCnayaTaumu
® METOAMKY NOBEpKU
PykoBoacTBO NO aKcnayaTaumm 1
MeTtoanKka nosepku 1
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HaumeHoBaHue Konuuectso, Wit

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

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

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

4 MpUHaOIEKHOCTU, K KOTOPbIM OTHOCATCA M3MEpPUTE/bHble Kabenu 1 nepexoapl,
a TaK¥Ke cpeacTBa KanMbpoBKM, NOCTABAAIOTCA MO OTAE/NbHOMY 3aKasy.

5 PyKoBOoACTBO MO 3KCAAyaTauMu COAEPHKUT ABE YacTu.

Kaxablit M3 aHanmsatopos nmeet onuuto AUX (AONONAHUTENbHYIO PYHKLMOHANbHYIO
BO3MOXHOCTb), HaMuMe KOTOPOM onpeaenaeTcs npu 3akase. MNpu Bbibope yKazaHHOM
onumm B cocTaB npubopa BKAKOYAETCA NaaTa  ABYXKAHANbHOIO BOJIbTMETpPA
MOCTOAHHOrO TOKA, NMO3BOJIAKOWAA U3MEPATb M OTOBpPaXKaTb 3HAYEHWUA HANPAXKEHUMU
CMHXPOHHO C NEepPecTPoOMKOM MO 4YacToTe BO BPeMA U3IMEPEHUM KOMMAEKCHbIX
KO3pOUUMEHTOB Nepesayn U oTpaxKeHUA.

HeobxoamMmble AnA 3KchayaTauMuM aHa/NM3aTOPOB MPUHAAJIEKHOCTM, K KOTOPbLIM
OTHOCATCA U3MepuTe/ibHble Kabenu u nepexoabl, a TaKXKe CPeacTBa Ka/MOPOBKM,
npueBedeHbl B Tabnuue 4. VYKasaHHble MNPUHAANEKHOCTM MOCTAaBAAKTCA MO
OTAeNbHOMY 3aKa3y. KOMNIEKT U3 0AHUX NPUHAANEKHOCTEN MOMKET NMPUMEHATHCS B
COCTaBe C HECKO/IbKMMU npubopamu. [JonycKaerca MCNoab30BaTb KOMMEPYECKU
AOCTYyMHble  NMPUHAANEKHOCTM  NobbIX  Npou3BoAMTENe € aHaNOTMYHbIMU
napameTpamm.

Tabnuua 4 —MNpuHagnexHocTn

n PpUHaaneXXHoCTu

Kabenu namepurtenbHble

Nepexoabl UsmeputenbHble

11



n PpUHaaNneXXHoCTu

ABTOMATUYECKME KaNNOPOBOYHbIE MOAYAN

Habopbl mep

K/1104un TapupoBaHHbIe

N3meputenbHble Kabenu npegHasHayeHbl 4718 MNOAKAOYEHUS MHOronopTOBbIX
nccnegyemolx yctponcts (MY) kK noptam aHanusatopa. PekomeHayemble Kabenu
yKa3aHbl B Tabnuue 5.

Tabnuua 5 — Kabenu namepurenbHble

HammeHoBaHue 0O603HaueHue NMpoussogurennb

MpeuusnoHHble

Kabenb namepurtenbHbin TESTPRO3 Radiall
Kabenb namepurtenbHbin NTC195 Flexco Microwave
Kabenb nameputenbHbin CBL 000 "MNAHAP"

O6wero npumeHeHus
Kabenb namepurtenbHbin C50 000 "NNAHAP"
Kabenb namepurtenbHbin KC18A, KCD26 HMN® MwukpaH

NMPUMEYAHUE — KonunyectBo Kabenen m Tvnbl UX COeAUHUTENEN ONpPeaenatoTca
npw 3aKase.

[Ana npepoTBpallleHMA MOJIOMKM Kabenen cnepyetr MCNoAb30BaTb MepPexosbl.
MepeyeHb peKOMEHAYEMbIX NEPEXOAOB YKa3aH B Tabauue 6.
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Tabnuua 6 —MNepexoabl U3MepuUTenbHbIE

HaumeHoBaHue 0O603HaueHue Mpoussogurennb

MpeuunusnoHHble

0558121, 05K121,

03S121, 03K121,

035105, 03K105,
03KR121, 03KR105

MNepexon namepuTenbHbIn Rosenberger

00O "NNAHAP" (HMK

Mepexoa namepuTesbHbIN ADP1A
PEXOA P Tanp)

Mepexon namepuTenbHbIn MKH2 HN® MukpaH

NMPUMEYAHUE — KonmnyectBo nepexonos U TUMbl UX COeANUHUTENEN onpeaenatoTca
npw 3aKase.

CpeacTBa KanMbpoBKM NpeaHasHauYeHbl 418 BbIMOJHEHUS KOPPEKUMM owmnbok nepeg,
MCNONb30BaHMEM, MO3BONAIOLLEN CYLLECTBEHHO CHU3UTb MOrPELHOCTb U3MepeHUM
KOMMIEKCHbIX KO3 OULMEHTOB Nepeaaym U oTpaxKkeHus.

[Ona  KanubpoBKM  aHANM3aTOPOB  MOTFYT  MCNO/Ib30BaTbCA  aBTOMATUYECKUE
KanubpoBOYHble MOAYNKN, Habopbl Mep C PE3UCTUBHbIMM  COrNACOBAHHbLIMMU
Harpyskamu Mamn C COrnacoBaHHbIMWU HaArpy3kamu C NOABUMKHbIM MOrNOTUTENEM, A
TaKKe Habopbl Mep C OTpe3KaMmu MNpPeumsmMoHHbIX JIMHUA nepedadyn. [lepedveHb
pPEKOMeEHAYyeMbIX CpeacTB KanubpoBKM npusBedeH B Tabnuuax 7-10, TpeboBaHus K
napameTpam Harpy3okK M3 coctaBa Habopos mep nepeyncaeHbl B Tabaumue 9.

Tabnuua 7 — ABTOMaTMyeckme KanmbpoBoYHbIe MOy
HaumeHoBaHue 0O603HayeHune Mpoussogutennb
MpeuunsnoHHble

ABTOMaTUYECKUI

. ACM, ACP 000 "MNAHAP"
KanMbpoBOYHbIN MOay b

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

HaumeHoBaHue 0O603HaueHue Mpoussogurennb

MpeuunusnoHHble

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

O6uwero npumeHeHUa
Habop mep

Ko3dpoduumneHToB
nepeaavym n oTparKeHus

85032F, 850548,

85033F, 85052B Keysight Technologies

Habop mep
KoapduumeHTos HKMM HM® MukpaH
nepefayum u OTparKeHus

Komnnekr mep

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

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

Tabnnua 9 — PekomeHayemble NapaMeTpbl Harpy3oK M3 coctasa Habopa mep

HanmeHoBaHMe XxapaKTepUCTUKH 3HayeHue

Moaynb KoO3OOUUMEHTA OTPAXKEHMA  HaArpys3ok

0,050
cornacoBsaHHbIX, He bonee

AbcontoTHas NOrpeLHoCTb onpeaeneHuns
AENCTBUTE/NIbHbIX 3HAYEeHUN Mmoaynsa KoapduumeHTa
OTPa*KeHMA HArpy3oK COr/IaCoOBaHHbIX B AManasoHe
4acToT:

or0 0010 Ty, 0,005

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

Moaynb KoadPUUMEHTA OTparKeHUs Harpysok

0,970
KOPOTKO3aMKHYTbIX M XOZI0CTOrO X043, HE MeHee
AbcontoTHas NMOrpeLHoCTb onpeaeneHus
AEACTBUTENbHbIX 3HadyeHui ¢asbl KoapPpuumeHTa
OTPa)KeHMA  Harpy3oK  KOPOTKO3aMKHYTbIX U
XONOCTOro Xo4a B AManasoHe Y4acToT, rpagyc:
ot 08010 Iy, 11,0
cB. 10 po 20 Iy, 1,5

[Ona npepoTBpalleHMa MONIOMKU coeauHuTenen m obecrnevyeHUs MaKCMMasibHOM
NOBTOPAEMOCTM pe3y/nbTaTa U3MEPEHUIN NOAKJOYEHME YCTPOMUCTB PEKOMEHAYETCA
BbIMO/IHATb C MOMOLLLbIO TaPMPOBAHHbIX KAtoYel. MepevyeHb peKoMeHayeMbIX Katoden
npueeaeH B Tabnnue 10.

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

BHUMAHMUE! KPYTALLEro MOMeHTa:

eoT1,1001,5H'm ana coeguHutenen Tun N m lll;

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

Tabnumua 10 — Knwoum TapupoBaHHbIe

HaumeHoBaHue 0O603HaueHue NMpoussogurennb
Kntou TapupoBaHHbIN KT HM® MukpaH
Kntou TapnpoBaHHbIN ANO TW Anoison
Kntoy TapmpoBaHHbIM TW-3 HMK Taup
Kntou TapnpoBaHHbIN B19T135 Arance

NMPUMEYAHUE — KonmnyectBo 1 TUNbl KNtoYen onpeaenarnTcs Npu 3aKase.
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3.3 TexHUYEeCKUE XapaKTepPUCTUKU

3.3.1 OcHOBHble TeXHUYEeCKMEe XapaKTepPUCTUKU

[Avana3oHbl U npegenbl NOrPEWHOCTEN U3MEPEHUIN KOMMEKCHbIX KO3dPuuMeHToB
nepefayn UM OTPaKeHWA npuBedeHbl pansa paboyero AuanasoHa TemnepaTyp
OKpY’KatloLLern cpepl U Npu U3MEHEHUN TemnepaTypbl He 6onee yem Ha 11 °C nocne
BbINO/IHEHUA NONHOM OAHONOPTOBOM (TONbKO A/1A KO3QPULMEHTA OTPArKEHWUs) Unu
NONHOM ABYXNOPTOBOWN KaNMBOPOBKM NP YPOBHE BbIXOAHOM MOLHOCTU O Abm.

[na nonyyeHua yKasaHHbIX B Tabauue 11 npenenos NOrpewHoCTM W3MepPeHUi
Mmoayna u ¢asbl KO3POUUMEHTOB Nepesaunm M OTPAXKeHUA cnepyetr NPUMEHATb
NpeunsnoHHble n3mepuTenbHble Kabenu, nepexoabl M cpeacTBa Kanmbposku. Mpwu
MCNONb30BaHUM MpPUHALIEXKHOCTEN OOLLEero NpMMEHEHUs npeaenbl MOrpewwHoCTU
MOryT BbITb yBENUYEHbl. B 3TOM cnyyae ana onpeaeneHuns aeMcTBUTENbHbIX 3HAYEHWUM
norpewHocTn Heobxoammo wucnonb3oBatb MW 3411-2013 «locyaapcTBeHHasn
cuctema obecneyeHus eamHCTBA M3MepPeHMN. AHanu3aTopbl LENer BEeKTOpPHbIe.
MeToanKa onpeaeneHma MeTPONOTMYECKUX XapaKTEPUCTUKY.

MeTponornyeckme m TeXHUYECKME XaPaKTEPUCTMKM aHANM3aTOpPOB npuseneHbl B
Tabnunuax 11 n 12, HeckoppeKTUpoBaHHble NapameTpbl B Tabaunue 13, appeKkTUBHbIE
(cKoppeKkTMpoBaHHbIE) NapameTpbl B Tabauue 14.

Tabnvua 11 — MeTponornyeckme xapakTepmUCcTMKK

HanmeHoBaHWe XapaKTe pUCTUKKU 3HaueHMe XapaKTepPUCTUKU
[dnanasoH paboumnx yactot, Mlu;

C1205 o7 0,1 no 4800

C1207 o7 0,1 no 7000

C1209, C2209, C4209, C1409, C2409,

o1 0,1 8o 9000
Cc44091

c1214 ot 0,1 go 14000

C1220, C2220, C4220, C1420, C2420, ot 0,1 5o 20000

C4420
MNpepenbl OONYyCKAaeMOM OTHOCUTENIbHOM +2.10°°
NnorpeLwHoCcTH YCTAHOBKM 4acToTbl

MCTOYHUKa BbIXOAHOIO CUrHana
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HavmeHoBaHue XapPaKTepUCTuKn

[ManasoH YyCTaHOBKU YPOBHS BbIXOAHOM
MOLLHOCTKU, AbMm:

C1205

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

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

Mpeaenbl  [goONycKaemor OTHOCUTENbHOM
NOrpPEeLHOCTN YCTAHOBKN YPOBHA BbIXOAHOM
MoLHOCTK, Ab

OnanasoH N3MepeHNi Mmoayna
KoapduumeHTa oTpaxkeHus

Mpenensl [OoNyCcKaemom abcontoTHOM
NOrpewwHoCcTm U3MepPEeHN Moy ns
KoadpduumeHTa oTpakeHua 234

Mpegenbl  ponyckaemow abcontoTHOM
NOrpeLHoOCTH N3MepEeHNM da3sbl
Ko3dpduLUMeHTa OTpaXKeHma, rpagyc 2

AwnanasoH N3MepeHN Mmoaynsa
KoadpoduuMeHTa nepedaynm B  AuanasoHe
yacrorT, ab:

C1205:
ot 100 Kl'y, po 1 My,
cB. 1 MTy oo BepxHEN rpaHuLbI

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

ot 100 Kl'y, po 1 My,

17

3HauyeHMe XapaKTepPUCTUKKU

oT muHyc 60 go natoc 10

OoT 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 po 15



HavmeHoBaHue XapPaKTepUCTuKn

cs. 1 Mly oo 8 Iy,

cB. 8 [Ty, 40 BepxHel rpaHuLpl

C1214, C1220, C4220, C1420, C4420:

ot 100 Ky, go 1 MTy,

c8. 1 MTl'y, 8o BepxXHEN rpaHnLpl

C2220, C2420:

o1 100 Kl'u, go 1 MTy,

cB8. 1 MI'y Ao BepxHen rpaHuLbl

abcontoTHOM
Moy Nns

Mpesensl  AonycKkaemom
NOrpeLHoCT “3MepeHuii
KoadduumeHTa nepegaumn &£

Mpepenbl  ponyckaemow abcontoTHOM
NOrpeLHoCTH N3MepEHNM ¢da3sbl

KoadduumeHTa nepesaun, rpagyc &

YpoBeHb COBCTBEHHOrO WyMa NPUEMHUKOB
B AMana3oHe yacToT, Abm/l'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:

18

3HauyeHMe XapaKTepPUCTUKKU

oT muHyc 133 go 15

OT MuHyc 123 po 15

oT mumHyc 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



HammeHoBaHue XapPaKTepUCTuKn 3HaueHue XapPaKTepPUCTUKnN

ot 100 Kl'y, po 1 My,

MunHyc 110
cB. 1 MI'y oo BepXxHen rpaHuLbl MUHYC 133
C2220, C2420:
o1 100 Klu, go 1 MTy, MuHyc 110
cB. 1 MT'y oo BEpXHEN rpaHULbI MuHyc 130
CpeaHee  KBagpaTuyeckoe  OTKAOHeHUue
Tpaccobl npwm n3mepeHunu Mmoayna
KO3pOUUMEHTOB Nepenaym U OTParKeEHUA B
AnanasoHe 4acToT M nosaoce ¢uabTPa
NPoOMeXyToyHon uyactoTbl 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 MIy oo BepxHen rpaHuLbI 0.001
NMPUMEYAHUNA:

1 BepxHsAa rpaHuua Auvana3oHa paboumx yactot gna C4209, C4409 coctaBndaer
9600 MTlu. MeTponornyeckme XapakTePUCTUKU ONA YKA3aHHbIX aHANU3ATOPOB B
AnanasoHe 4actoT cebiwe 9000 MTly, He HopmMmuUpytoTCA.
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HammeHoBaHue XapPaKTepUCTuKn 3HaueHue XapPaKTepPUCTUKnN

2 Mpepnenbl NOrpeLHoOCTN n3MmepeHnin moayna u easbl KoadduuMeHTa oTparkeHun
HOPMMWPOBAHbI ANA ABYXMOJIOCHUKOB UM YETbIPEXMONOCHUKOB C HECKOHEUYHbIM
ocnabneHvem.

3 B dopmyne npuHATLI cneayrowme ob603HaYeHUs:

e |Sii| —pencTBUTENBHBLIM (MM M3MeEPEHHbIN) MoAaynb  KoadpduumeHTa
OTpaXKeHua uccnengyemoro ycrponctea (aanee — NY) B AMHeiHom maclutabe;

e A|Sii| —npepen ponyckaemoi abCONOTHOW MOTPELHOCTU  U3MEPEHUN
Moayna KoadPuumeHTa OTparKeHnA B IMHEMHOM MacliTabe;

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

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

b PpeKkTuBHbIE (CKOPPEKTUPOBAHHbIE) MapamMeTPbl aHaAM3aTOPOB NPUBEAEHbI B
Tabnuue 14.

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

6 B popmyne npuHATLI cneaytoume o603HaYeHus:

o |Sji| — pencTBUTENbHBIN (MM M3MEpPEHHbI) Moaynb  KoadpoduumeHTa
nepeaayv B IMHEMHOM MacLiTabe;

e |Sii| u |Sjj| —aencTBUTENbHBIA (MM U3MEPEHHBIN) Moaynb KoadpduumeHTa
OTpaKeHuAa Bxo4a 1 Bbixoaa MY B nMHeHOM macwwiTabe;

e A|Sji| —npepen ponyckaemol abCONOTHOM MNOTPELHOCTU  U3MEPEHUN
moayna KoaddpuuneHTa nepegaym B IMHEMHOM maclutabe;

o |Sji|, | Sii|, |Sjj| v A|Sji| aBnatoTca 6e3pazmepHbIMMU.
7 B dopmyne npuHATbI cneaytouime o603HaueHus:

o Et — 30 PEKTUBHbBIN TPEKUHT Nepeaayu;

e El — 3¢ deKkTMBHOE cornacoBaHue Harpysku;
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HammeHoBaHue XapPaKTepUCTuKn 3HaueHue XapPaKTepPUCTUKnN

o L =L10-10P8PX/ 10 _ ko3 dpuumeHT, XapaKTepu3yoLuii HEMHENHOCTb
aMMNINTYAHOWM XapaKTePUCTUKN MPUEMHMKOB;

L4 PBbIX — YpPOBEHb BbIXO,CI,HOl‘/‘i MOLWHOCTU NPU UBSMEPEHUMN, ,D,BM;

e Ex = 10(D +10-1g(AfM4.M / DfNY.H) - PBbIX) / 20 _ MaKCUMaIbHbIN ypOBeHb

COBCTBEHHOTO WyMma (13o0naumsa);

e D—HWKHAA TrpaHULA Auana3oHa UM3MepeHun moaynsa KoadpoduumeHTa
nepegayun, ab;

o Af , y — WMPUHA NONOCHI NPONYCKaHUA GWUAbTPa NPOMEKYTOUYHOW HacTOTbl

npu nsmepenum, My,

L4 Afl‘lq Ho HOMMWHA/1IbHaA LWNPHUHa noaocChbl nponycKaHuA (I)VII'Ipra

NPOMEKYTOYHOM YacToThbl, paBHas 1 'y,

3dPeKkTuBHbIE (CKOPPEKTUPOBAHHbIE) NAapamMeTpbl NpuUBeAeHbl B Tabnuue 14.
MapameTpbl Ex 1 LO=L yKasaHbl ANA YpPOBHA BbIXOAHOM MmouwiHocTM O abm m
nonocbl PUAbTPA NPOMENKYTOYHOM YacToTbl 1 L.

8 B dopmyne A|Sji| n |Sji| npuBeaeHbl B "iMHeMHOM maclwiTabe.
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Tabnumua 12 — OCHOBHble TEXHUYECKUNE XapPaKTEPUCTUKMU

HammeHoBaHWe XapaKTepUCTUKU 3HayeHMe XapaKTepPUCTUKU
Konunyectso nameputenbHbIX NOPTOB:

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

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

MapameTpbl U3MEPUTENbHbIX NOPTOB:

TN coeanHUTenen:

C1205, C1207, C1209, C1214, C2209,

N, po3eTKa
C4209, C1409, C2409, C4409

C1220, C2220, C4220, C1420, C2420,
C4420

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

HECKOPPEKTUPOBAHHblE MapameTpbl, Ab, He
MeHee

cMm. Tabnanuy 13

MoAaKntoYeHMEe K KOMNbIOTEPY ANA YNPaB/ieHUs:

TMN coeauHuTenA USB B
nHtepdenc USB 2.0
HanpaxeHne nuUTaHuMA OT CeTU NnepemMeHHOoro 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 6onee

Bpems HenpepbIBHOM paboThbl, 4, HE MeHee

a6apuTHbIEe 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

23

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



HaumeHoBaHMe XapaKTe pPUCTUKU 3HaueHue XapaKTepPUCTUKKU
Paboune ycnosuma aKkcnayaTaumuu:

TemnepaTtypa OKpy»Katowero Bosayxa, °C oT ntoc 5 Ao natoc 40

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

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

Tabnvua 13 — HeckoppeKTUpoBaHHble NapamMeTpbl

AwnanasoH vyactoT HanpaBneHHOCTb, CornacoBaHue CornacoBaHue
ab UCTOYHWKA, Ab Harpysku, ab

C1205, C1207, C1209, C4209, C1409, C4409

o1 100 Kl'y, ao 12 12 12
1 MTly,
¢B. 1 Ml'u go 18 20 20

BEPXHEM rpaHunLbl

C2209, C2409

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

BEPXHEN rpaHuLbl

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

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

BEPXHEN rPaHMULbI
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Tabnuua 14 —3pdeKkTUBHbIE (CKOPPEKTUPOBAHHbIE) MAapPaMETpPbI

[dnanasoH
yacToT

o1 100 Ky,
no 1 Mrluy,

cB. 1 Ml'y

no
BEPXHEWN
rpaHuLpl

ot 100 Ky
no1 Mrluy

ce. 1 Mrly,
no 8 Iy,

ce. 81Ty
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°

25

LO

1,15-10°3

1,15-1073

3,6:10*

3,6:10*

3,6:10™

0,0

1,15-10°3

1,15-1073



[nanasoH Ed
yacToT

ot 100 kly, 0,005

o1 Mrly,

ce. 1Mry 0,005

no 10 My,
ce. 10rry 0,008
Ao

BEPXHEN

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

26

(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



Tabnuua 15 — [lononHuTtenbHaa ¢opma npeacTaBNeHUs MOrpPeHOCTU N3MepPEHN
ana aHanusatopos C1205, C1207, C1209, C2209, C4209, C1409, C2409, C4409

HanmeHoBaHMe XxapaKTepUCTUKU 3HauyeHMe XapaKTepPUCTUKH

Mpenensol [OMyCKaemom abcontoTHOM
NOrpewHoCTn Mn3MepeHnun moayna u  ¢asbl
KoapoduumeHTa oTpaxkKeHMA B [AuManasoHe ero

3HaYeHWN:
oT muHyc 15 go 0 ab +0,4 1B / +3°
OT MUMHYC 25 o muHyc 15 ab +1,0 o5 / +6°
OoT muHyc 35 ao munyc 25 ab +3,0 4B / +20°
Mpenensl [OMyCKaemom abcontoTHOM

NOrpewHoCTn Mu3MepeHun moayna u  ¢asbl
KoapoduumeHta nepegaum B AnManasoHe ero
3Ha4YeHWU B AManasoHe YacToT:

ot 100 Kly, go 1 MTwu;

oT natoc 5 go natoc 15 ab +0,2 nB / +2°
oT muHyc 30 go natoc 5 ab +0,1 a5 / #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 Mflu go 8 IMu;

ot natoc 5 po natoc 15 gb +0,2 0B / #2°
oT muHyc 70 go natoc 5 gb +0,1 B / #1°
oT muHyc 90 go muHyc 70 ob +0,2 1B / +2°
oT muHyc 110 go muHyc 90 gb +1,0 o5 / +6°
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

cB. 8 [Ty, 4O BEpXHEM rpaHmLpbl:

ot natoc 5 po natoc 15 gb +0,2 0B / +2°
oT muHyc 60 go natoc 5 gb +0,1 B / +1°
oT munHyc 80 o muHyc 60 ab +0,2 nb / #2°
oT munHyc 100 go muHyc 80 gb +1,0 4B / +6°

3¢ddeKTMBHbIE NapaMeTpbl B AMana3oHe YacToT:

ot 100 Kly, go 1 MTwu;

HanpaB/IeHHOCTb, Ab, He meHee 46
COrnacoBaHue UCTOYHUKaA, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEKUHT oTparkeHusa, ab +0,05
TPEeKWHI nepenaun, ob +0,10

c8. 1 My Ao BepxHen rpaHuLbl:

HanpaBAeHHOCTb, Ab, He MeHee 46
COrNacoBaHWe UCTOYHUKA, AB, He meHee 40
COrnacoBaHue Harpysku, ab, He meHee 46
TPEKUHT OoTpaXkeHua, b +0,05
TPEKUHr nepegaun, ab +0,05
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

NMPUMEYAHUA:

1 XapaKTepuCTUKK, YKa3aHHbIe B HACToALLEN Tabnuvue, ABNAIOTCA CNPaBOYHbIMU U
npeaHasHayeHbl A8 YNPOLLEeHMA pacyeTa MorpewHocTn moayna wu - ¢asbl
KO3pOUUMEHTOB Nepeaaym U OTPaxKEHUA BO BpemMs 3KCrnayaTaumu.

2 Ons aHanuzatopa C1205 BepxHsAA rpaHMuUa Amana3oHa M3MEPEHUNM Moayns
KoapoduumeHta nepegaumn 10 gb.
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Tabnvua 16 — [ononHuTtenbHaa opma NpeacTaBNeHUs MOrpPeLHOCTU U3MeEPEHNI
ona aHanusatopos C1214, C1220, C2220, C4220, C1420, C2420, C4420

HanmeHoBaHMe XxapaKTepUCTUKU 3HauyeHMe XapaKTepPUCTUKH

Mpenensol [OMyCKaemom abcontoTHOM
NOrpewHoCTn Mn3MepeHnun moayna u  ¢asbl
KoapoduumeHTa oTpaxkKeHMA B [AuManasoHe ero
3HAYEHWU 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 oB / +6°
oT MmuHyc 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 g0 muHyc 15 ab +1,5 o6 / +10°

oT MmuHyc 35 go muHyc 25 ab 455 0B / +30°
Mpeaensl AONyCKaemoi abcontoTHOM

NOrpewHoCcTn m3mepeHnn moayna u  ¢asbl
KoapduumeHTa nepegayn B [AManasoHe ero
3HaYyeHWI B AMana3oHe YacToT:

ot 100 Kl'y, po 1 Ml

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

c8. 1 Ml'y, 8o BepxHEN rpaHuLpbl:
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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 NapamMeTpbl B ANaNa3oHe YacToT:

oT 100 Kl'y, go 1 MTu;

HaMnpaBAEHHOCTb, Ab, He meHee:

COrnacoBaHWe UCTOYHMKA, AB, He MeHee

cornacosaHue Harpysku, ab, He meHee

TPEKMHT OTpaKeHus, b

TPEKUHT nepeaauu, ob

c8.1 Mlu go 10 IMu;

HanpaBAEHHOCTb, Ab, He MeHee:

cornacoBaHme NCTOYHUKa, ,CI,B, HE MEHee

cornacoBaHue Harpys3ku, Ab, He meHee

TPEKWHI OTpaxeHua, ab

TPEeKWHr nepenaun, ob

cB. 10 Ty, 0 BEPXHEN FPaHULbI:

HaMnpaBAEHHOCTb, Ab, He meHee:

31

3HayeHue XapPaKTepUCTUKn

+0,2 pb / +2°
+0,1 o6/ #1°
0,2 nb / +2°

+1,0 o6 / £6°

46
40
46

+0,05

10,20

46
40
46

+0,05

*0,05
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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
TPEeKWHI nepenaun, ob +0,05

MPUMEYAHUE — XapaKTepUCTMKKM, yKasaHHble B HacToAawen Tabauue, aBnaoTca
CNpPaBOYHLIMWU U NPeAHa3HaYeHbl ANA yNpoLweHUa pacyeTa NorpewwHocTn Mmoayna
n $asbl KOIPPULMEHTOB Nepesayun 1 OTParKeHUA BO BPEMA IKCNAyaTaLmu.

Huxe npeacraBneHa MNOrpewHocTb M3mepeHun moayns u ¢asbl KoadPuumneHToB
nepesayun u oTparkeHus B rpadpuyeckom Buae.
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MNorpewHoOCcTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA

MorpewHocrs Mogyna KO, gk MorpewHocTs Modyna KO, AW,

MNorpewHocts mogyna KO, ab

0,05

0,04

0,03

0,02

0,01

0T HHMHEH rpaHuubl go 10 My

== cebiwe 10 [T 40 BEpXHER rPaHKMLbI

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

HoaddMUMeHT OTpameHMA, NKMH.

OT HHMHER rpaHnubl oo 10 1M

== ANNPOKCAMELIAA

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

KoadduuneHT oTpamennsa, ab

- e 0T 10 [T, 00 BEPXHEN MPAHKMLDBI

- e AMNAPORCHAMaLAA

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

KoadduumeHT oTpamenns, ab
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NorpewHocTb U3mepeHni pasbl KoadpPuuMeHTa oTparKeHUA

MNorpewHocTs dassl KO, rpag,

MNorpewHocTs $assl KO, rpad

32
28

24
20
16
12

32
28

24
20
16
12

OT HUMHEN rpaHKubl go 10 MMy

=== dlIMPOKCHMaLHA

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

KoadgdwmumeHT oTpamenma, ab

oT 10 [Ty, 0o BEpXHER MpaHKMLbI

= e MMNPOKCHMMaLLIMA

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

KoagduumeHT oTpameHua, ob
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MorpewHocTb U3mepeHnii KoapduumeHTa cToAue it Bo/IHbI NO HANPAXKEHUIO
(KCBH)

=
=

OT HUMHEN rpadKupl go 10 My

=== o1 10 [Ty 40 BEpPXHEN IPaHMLbI

MNorpewHocTe KCBH, %
[ T T N O T = B N = s B X e

1 1.4 1.8 2,2 2,6 3.0 34 3.8 4.2 4,6 5,0
KCEBH

Mpenenbl gonyckaemown norpewHocTn namepeHnin KCBH BbiparkatoTca B MPOLLEHTAX U
onpeaenAaoTca no popmyne:

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

B dopmyne npuHaTbl cneaytowme ob6o3HavyeHma (cm. Tabaunuy 10):

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

| Sii| — peicTBuTENbHBIM (MAM M3MeEpPeHHDbI) Moaynb Ko3ddUUMEHTa OTparkeHus
nccneayemoro yctpomcrtsa (ganee - MY) B niMHeMHOM macwTtabe;

A|Sii| —npeaen ponyckaemoit abcontOTHOM MOrpPeLHOCTM M3MEPEHUi MoaynA
KoapduumeHTa oTpaxKeHna B IMHEMHOM MacLuTabe;

| Sii| v A|Sii| asnatoTca 6e3pazmepHbIMU.

Tabnunua 17 — OononHutenbHaa ¢opma NpeacTaBAeHUA NOrpewHOCTU U3MepeHui
KCBH

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

MpumeyaHe — XapaKTEPUCTUMKW, YKasaHHble B HacTosAwen Tabnuue, asnatoTca
CNPABOYHbIMU U NpefHa3HaAYeHbl ANA YNPOLLEHMA pacyeTa NOrpewHoCcTM Moayna
1 ¢asbl KO3PPULMEHTOB Nepesayn U OTPAXKEHUs BO BPEMSA SKCNayaTaLum.
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MNorpewHOCTb U3MepeHnt moayna KodapdpuumeHTa nepegaum
COrnacoBaHHbIX YCTPOMCTB aHanusartopos C1205, C1207, C1209, C2209,
C4209, C1409, C2409,C4409

1,2
T oT 100 el go 1 MLy
- 1,0 N I N
= === annpoHCHMMaLMA
= 0,8
=
oL
g 0,6
a0
5 04
]
5
0,2 pm == Y R R
E.J‘ \"'—-— -
e 0
1510 5 0o -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -535 -60 -65 -70
KoadgdwmumeHt nepegauu, ob
1,2
L:ﬂt or 1 MMy oo 81T
- 1,{' -
- == = AMPOKCMMALLAA
= 0,8
=
a 0,6
=
A
04
o
I
% 0,2 ;i R pp—
CL L= = = _=_= _= = = _=_= = = X _=_=_= _= = = = = 2
'5 \\_
C 1]
10 o -0 -20 -30 -40 -5 -60 -70O -B0 -90 -100 -110
HosdduumeHT nepenaun, a6
1,2
L::nc = CBbiLLe & [T 00 BEpXHER rpaHmMLbl
. Lo IR —
C = = aNNpPoKCUMAaLMA
= 0,8
=
T 06
=
a0
5 04
]
I
3 02}ema | I
o 1o W [ O SO SN SO AP —|
(=]
C ]

10 o -1wo -20 -30 -40 -3 -60 -7O -30 -90 -100

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

C2409,C4409
8
g’: 7 | = o7 100 xlu Ao 1 My
o
S g | ™== annpoKCcMmaLmA
3
a 2
A
E 4
I 3
3
Q ) A
L]
I: 1 L8 & 8 N N = = _E = = S = = = = 2
0
15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -535 -60 -65 -70
HoaddwumeHT nepegaum, ob
8
g’: 7 | = cebiwe 100 Kl oo 8 My
% § | === annpokcumauma |
3
= 3
0
E 4
I 3
3
o 2
L=
C 1
0
10 ] -0 -20 -30 -a40 -0 -80 -7O -80 -90 -100 -110
HoaddbuuneHnt nepenaun, ab
8
g: 7 | == cBbiwe 8 My Ao BEDXHEN MPaHMLbI
o
S g | === annpokcumauma JER E—
3
a8 2
A
E 4
I 3
3
Q 2
L]
C 1
0

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

KoadgduumeHT nepegaum, ob
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MNorpewHOCTb U3MepeHnt moayna KodapdpuumeHTa nepegaum
COrnacoBaHHbIX YCTPOMCTB aHanu3artopos C1214, C1220,C2220, C4220,

C1420, C2420, C4420
1,2
T oT 100 el go 1 MLy
. 10
5 === annpoxkcKmaLrAa
= 0,8
=
3 06
=
a0
E 04
=]
I
3 02
=
e 0
0 -10 -20 -30 -40 -50 -60 =70 -80
KoadgdwmumeHt nepegauu, ob
e CEDILLE 1 WITLL 0O BEPXHER TPAHWLBI MPKW YPOBHE LWYME 130 nBm,/Tiy
Cebiwe 1 MY 40 BEPXHER MPpaHMLBl MpH YPOBHE Wyma 133 aBm/Ty
=== ANnNpoKCHMAaLHA
1,2
T
- lfﬂ LB B B R N R |
C
o
= 0,8
=
5 0,6
=
0
& 04
o
I
% 02 == | —
o e
(=]
C 0

10 0 -0 -20 -30 40 -30 -60 -F¥0 -0 -90 -100

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

= o7 100 el oo 1 My

dNNpOKCHMMaLIMA

MNorpewHocts dasel K, rpag,
L= T o™ T * X R R L= T I '

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

HoaddwumeHT nepegaum, ob

m——— CBbILUE 1 MM, 00 BEpXHER TDEHKMLDI MPK YDOBHE LUYMA 130 nEm/T

cebilwe 1 MIML 0o BEpXHER rpaHMLLBl NpW ypoBHE Wyma 133 aBm/Ty

=== annpoxKcKmauua

MNorpewHocTte dazel KM, rpag,
=T fd L = LN (=4} =] £a

=
=
=

-0 -20 -30 -40 -0 -0 -VO -0 -390 -100

HoadgdwmumeHT nepegauwm, ob

39



MNorpewHOCTb U3MepeHnt moayna KodapdpuumeHTa nepegaum
COrN1acoBaHHbIX YCTPOMCTB B 3aBUCUMOCTU OT NOAOCHI MPONYCKaHUA
$dnnbTpa NPOMeEKYTOUHOM YaCTOTbl U YPOBHA BbIXOAHOW MOLLHOCTU

M4=10 rly M4=100 Ny M4=10 Ny
Pemx=0 obm Pebix=0 nbm Pebi1x=0 nbm
MK MK MK
M4Y=1 kg M4=1 kliy M4=1 kliy M4=1 Ty
Pebix=-40 nbm PeBbix=-20 0bm PBbix=-10 gbm PeBbIx=0 abMm
1,2 5, b kY kY
T
. Lo
C
o
= 08
=
S 06
=
]
E 04
=]
I
Z 02
2
2 0

V] -10 -20 -30 -40 -50 -60  -70 -0 -90  -100

KoadduuneHnt nepenaun, ab
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3.3.2 CnpaBo4YHble TeXHUYECKME XapPaKTePUCTUKU

Tabnumua 18 — CnpaBoYHble TEXHUYECKNE XapPaKTEPUCTUKN

HaummeHoBaHMe XxapaKTepUCTUKU 3HauyeHMe XapaKTepPUCTUKH
YactoTa
HectabunbHOCTb 4YacToThl B paboyem +2-10°

AManasoHe Temnepartyp

MWHMMaNbHbIN War yCTaHOBKM YacToThl, 'y, 1

MWHMManbHoe BPeMA M3MEepPeHUAa Ha OOHOM
4acToTe, MKC:

C1205, C1207, C1209, C2209, C4209, C1409, 10
C2409, C4409
C1214,C1220, C2220, C4220, C1420, C2420, 12
C4420

Bpema nepeknovyeHna nopTa MUCTOYHMKA Ha 10

nopT NPUEMHMKaA, MC, He bonee

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

C1205, C1207, C1209, C2209, C4209, C1409, 333
C2409, C4409 ’
C1214, C1220, C2220, C4220, C1420, C2420, 408
C4420 ’
Konunyectso Touek namepeHua 3a CKaHMpoBaHMeE ot 2 go 500 001

BbIxogHaA MOLWHOCTb

MWHMMaNbHBLIM  WAr W3MEHEeHWA BbIXOAHOWM 0,05
MoLHOCTU, Ab
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HaummeHoBaHue XapPaKTepUCTUKHU

3HayeHue XapPaKTepUCTUKn

CI'IEI-(Tp BbIXOOHOIO CUIrHana

OTHOCUTENbHbIN YPOBEHDb rapmMmoOHUNYeCKUX

COCTaB1AKWMKUX CNeKTPa BbIXOAHOIoO CWUrHana B

AManasoHe YacToT, ABH, He 6onee L

OTHOCUTENIbHBbIN  YPOBEHb  HErapMOHUYECKUX

COCTaBnAwWNMX CMEKTPa BbIXOAHOIO CWUrHana,

nBH, He 6onee L

MUHYC 25

MuHyc 30

Monoca nsmeputenbHoro ¢puabTpa

Monoca nponyckaHma dunbTpa
NPOMEXKYTOUYHOM YacToTbl (C KoadpduumeHTOM

1/1,5/2/3/5/7), Tu:
C1220, C2220
C1205, C1207, C1209, C2209, C4209, C4220,

C1214, C1409, C1420, C2409, C2420, C4409,
C4420

ot 1 g0 1-10°

ot 1 go 2-10°

AVnHamunyeckmii AnanasoH

OMHaMmmyeckni AnanasoH npwu nonoce
NpPonycKaHmaA dunbTpa NPOMEXKYTOUYHOM
yacrtoTtbl 1 'y, ab, He meHee:

C1205:

o1 100 Kl'y, go 1 MTy,

cB8. 1 MI'y Ao BepxHen rpaHuLbl

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

oT 100 Klu, go 1 MTy,
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153

115



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

¢cB.1 Mluy go 8 My, 158
cB. 8 [Ty, 40 BepxHel rpaHuLpl 148

C1214, C1220, C4220, C1420, C4420:

ot 100 kl'y, po 1 Mr'y, 120

c8. 1 MTl'y, 8o BepxXHEN rpaHnLpl 143
C2220, C2420:

o1 100 Kl'u, go 1 MTy, 120

c8. 1 MTl'uy, 8o BepxXHeN rpaHnLpl 140

KoaddunumneHT nepesaum n otparkeHumsa

OTKNOHeHMe pe3ynbTaTta u3mepeHun 0 gb 0,02
Mmoayna KoapoduuneHTa nepesayum n OTparKeHmn

NpM M3MEHEHUM TemnepaTypbl OKPYKatoLLen

cpeapl, a6/°C, He 6onee

MpenenbHble BXOAHbIE CUTHA/bI

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

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

Mpubopbl C Nepembl4KaMm 4719 NPAMOro AOCTyNa K NPUEMHMKaM

MaKcMMmanbHbI  pabounii ypoBEHb BXOAHOM
MOLHOCTH, AbM:

C2209, C2409:
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HaummeHoBaHue XapPaKTepUCTUKHU

«REF IN»

«SOURCE IN»

«MEAS IN»

C2220, C2420:

«REF IN»

«SOURCE IN»

«MEAS IN»

MaKcMManbHO AONYCTUMbIA YPOBEHb BXOAHOM
MOLHOCTH, AbM:

«REF IN», «REF OUT»

«SOURCE IN», «SOURCE OUT»

«MEAS IN», «MEAS OUT»

MaKcMmanbHO Aonyctmmoe BXO4HOE
HanpAXeHne NOCTOAHHOIo TOKa, B:

«REF IN», «REF OUT»

«SOURCE IN», «<SOURCE OUT»

«MEAS IN», « MEAS OUT»

[JnanasoH  yCTaHOBKM  YpPOBHA  BbIXOOHOM
mouwHoctn «SOURCE OUT», gbm:

C2209, C2409

44

3HayeHue XapPaKTepUCTUKn

MWHYC 3

natoc 15

MUHYyC 3

MWHYC 5

natoc 10

MUWHYC 5

natoc 13

natoc 26

natoc 13

35

oT muHyc 60 go natoc 15



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

C2220, C2420 OT MuHyc 60 o natoc 10

I'IpM6opb| C nepemblHKamMun anAa NnoAKNH04YeEHUA paCLUMpMTeﬂeVI no 4acTtoTe

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 AONYCTUMbIM 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

«T IN», «T OUT»
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HaummeHoBaHue XapPaKTepUCTUKHU

«LO IN», «LO OUT»

«R IN», «R OUT»

MaKcMmanbHo Aonyctumoe BXOZHOE
HanpAXeHne NOCTOAHHOIo TOKa, B:

C4209, C4409:

«AIN», «AOUT», «BIN», «BOUT»,
«T IN», «T OUT»

«LO IN», «LO OUT»

«R IN», «<R OUT»

C4220, C4420:

«AIN», «AOUT», «BIN», «BOUT»,
«T IN», «T OUT»

«LO IN», «LO OUT»

«R IN», «<R OUT»

[Jnana3oH  YCTAaHOBKW  YPOBHSI  BbIXOAHOW
MOLLHOCTU reTepoauHHoOro curHana «LO OUT»,
aAbm:

C4209, C44009:

oT13,9IMy po9 Iy,

C4220, C4420:

o1 3,9 My po 20 My,

[Jnana3oH  YCTAaHOBKW  YPOBHS  BbIXOAHOW
MOLLLHOCTU UcnbiTatenbHoro curdana «RF OUT»,

46

3HayeHue XapPaKTepUCTUKn

natoc 13

natoc 13

10

OT MUMHYC 6 Ao natoc 3

OT MUHYC 6 Ao natoc 6



HaummeHoBaHMe XxapaKTepUCTUKU
aAbm:

C4209, C44009:

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

C4220, C4420:

o1 100 Kl'y, go 20 My,

HomunHanbHaa yactoTta MY no Bxogam «A IN»,
«B IN», «RIN», «T IN», MTu;

C4209, C4220, C4420, C4409:

OnopHbI reHepaTop

BXO,CII BHeLUHero OnopHOro reHepatopa
«10 MHz Ref In»:

4YacToTa ONOPHOro reHepatopa, Ml

YPOBEHb MOLWHOCTU BXOAHOrO CUrHana,
Abm

BXOAHOE conpoTuaieHue, QQ
TUN coeaunHuTenA

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

YPOBEHb MOLLHOCTM BbIXOAHOrO CUrHana Ha
Harpyske 50 Q, abm

T™™MNn coeamnHuTenA

47

3HayeHue XapPaKTepUCTUKn

oT muHyc 60 go natoc 15

oT muHyc 60 go natoc 10

15,45

10

ot0po4

50

BNC, poseTka

10

otrlpo5

BNC, poseTka



HaummeHoBaHue XapPaKTepUCTUKHU

Tpurrep

Bxop, Tpurrepa anAa BHELWHEro 3anycCKa

«Ext Trig In»:

amnauTyaa  BxogHoro curHana  (TT/1-

COBMECTUMbIN), B

Hanps»XeHWe BbICOKOro YpoBHS, B

HanpA*KeHne HU3KOro yposHA, B

MWHUMANbHaA ANTUTENBbHOCTb, MKC

BXOo4HOE conpoTusaeHueE, I-(Q, He meHee

TN coeanHuTena

Bbixoa Tpurrepa «Ext Trig Out»:

HanpAaxeHne BbiICOKOro ypoBHA, B

Hanps*KeHne HU3KOro ypoBHs, B

MaKCMMa/lbHbIM BbIXOAHOM TOK, MA

T™n coeanHuTenA

3HayeHue XapPaKTepUCTUKn

otr0p05

oT2,7005

ot 0000,5

10

BNC, poseTka

3,5

20

BNC, poseTKka

Bon bTMETP NOCTOAHHOTIO TOKa

Bxoapl «AUX In1» n « AUX In2»:

AManasoH N3MepEeHNM
MOCTOAHHOTIO TOKa, B

npeaenbl ,EI,OI'IYCKaeMOﬁ OTHOCUTENIbHOWM
norpewHocCTun M3MepeHVIl7I HanpAXeHnA

MOCTOSAHHOTO TOKa, %
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HanpAaxXeHunA

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

1



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

BXOAHOE conpoTtusaieHune, KQ, He meHee 10
KO/NMYECTBO KaHanosB 2

TNN coeanHnTenA BNC pO3€eTKa
4

TpeboBaHUA K KOMNblOTEPY

OnepauyoHHaA cnctema Windows 7 v Bblwe

NMPUMEYAHUE — YpoBeHb rapMOHUYECKUX M HEerapMoOHMYEeCKUX COCTaBAAOLWLUX
onpegenaetcA B Auanas3oHe 4actoT oT 1 Mluy Ao BepxHen rpaHuubl M Npu
BbIxoAHOM mouwHoctn O abm ans C1205, C1207,C1209, C2209, C4209, C1409,
C2409, C4409 n muHyc 5 pbm pna C1214, C1220, C2220, C4220, C1420, C2420,
C4420.
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3.3.3 PyHKUMOHaNbHbIE BO3MOXXHOCTH

®yHKUMOHaNbHbIE BO3MOXHOCTM NPMOOPOB pasaeieHbl Ha cneayoLlLme rpynnbl:

Ob6wue cBeaeHuUA

YnpaB/ieHne UCTOYHMUKOM CUrHaAa

BO3MOXHOCTM MHAMKALMN

Kannbposka

KannbpoBKa MOLLHOCTM M NPUEMHUKOB

DYHKUMN MapKepos

AHann3 AaHHbIX

N3mepeHne yCTPOWCTB C NEPEHOCOM YaCTOTb!

Apyrve BO3SMOXKHOCTH

YaaneHHoe ynpasaeHue

O6wue cBegeHun
N3mepaemble napameTpsl Ona psyxnopToBbix NprMbopos:
S11,S12,S522,S522
[ns yeTblpexnopToBbIX NPUHOPOB:

S11, 512,513,514
S21,522,523,524
S31,S532,533,534
541,542,543, 544

AB6CONOTHAsA MOLLHOCTb CUIHaNa Ha BXOAE OMOPHOro
N U3MEPUTENIbHOTO NPUEMHMKA KaXKAoro nopTa.
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Ymcno KaHanos

Yucno rpadukos

MamaTb rpadpuKos

dopmarbl rpadpukos

Ot 1 po 16 nornyeckmx KaHanos.. JIOrMYecKMn KaHan
npeacTaBneH B BMAe OTAENbHOrO OKHA Ha 3KpaHe.
Jlornyecknin ~ KaHan  onpegendaeTr  napameTpbl
CTUMYNMPYIOLLErOo CUrHANa: YacTOTHbIM AMAna30H,
YUCNO TOYEK M3MepeHUA, MOLLHOCTb CUrHana W

apyrue.

Or 1 po 16 rpaduKoB [aHHbIX B KaxKAoMm
NIOTMYECKOM  KaHane. [padwukm  npeactaBnAloT
pasanyHbIe XapPaKTEepPUCTUKN nccneayemoro
YCTPOMCTBA, BKAKOYAA  S-mapameTpbl, rpaduKkm
OTKAMKA BO BpemMeHHoh obnactn, rpaduku
3aBMCMMOCTM OT BXOAHOM MOLLLHOCTU U Apyrue.

Kaxkabih M3 16 rpadumkoB AaHHbIX B JIOFMYECKOM
KaHane MOXKeT b6bITb 3aMOMHEH A5 NOC/eAyoLLero
CpaBHEHMA C TEKYLLMUMUM JaHHbIMMU.

Amnautyga B norapuemuyeckom  macwrabe,
aMmnAnTyga B AMHEMHOM MacwTtabe, ¢asa, ¢asa
paclMpeHHas, rpynnoBoe Bpems 3ana3abiBaHus,
KO3POOUUMEHT CTOslYENM BOJIHbI MO  HaAMPAXKEHWUIO,
peanbHas 4acTb, MHWMMaA 4acTb, AuMarpamma
Bonbnepta-CmuTta, nonapHaa guarpamma.

YnpasneHne UCTOYHUKOM CUTHanNa

Tunel CKaHMpOBaHUA

CermeHTHOE
CKaHMpPOBaHUe

YnpassiieHne MOLLHOCTbIO

CKaHMpoBaHME  4acToTbl € PUKCUPOBAHHOM
MOLLHOCTbIO: JIMHenHoe, norapudmmyeckoe,
CEermeHTHoe. CKaHupoBaHue MOLLLHOCTH C
OUKCMPOBAHHOM YACTOTON: NINHENHOE.

Pa3HOBVIﬂ,HOCTb CKaHMnpoBaHUA 4aCTOThlI C
BO3MOXHOCTbIO 3a4aHMA HECKONbKUX CermeHTOB. B
KaXXagom cermeHte 3a4aiTcA rpaHUYHble Y4acCTOTbl,
YUCNO TOYEK, MOWHOCTb MCTOYHUKaA, MNOJZ10Ca ny.

MOLWWHOCTb UCTOYHMKA perynpyerca B npegenax ot
muHyc 60 abm po natoc 10 abm ¢ warom 0,05 ab. B
pPeXMMe CKAaHMPOBAHMA YaCTOTbl C GUKCUPOBAHHOM
MOLLHOCTbIO MMeeTCA BO3MOXHOCTb 33a4aTb HAaKNOH
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3anycK pa3BepTKU

B0O3MOXXHOCTU MHOUKAL MU

Buapbl rpadmkos

MaTtemaTuKa

ABTOMacwTabupoBaHue

dneKkTpuyeckan 3ageprkka

CmeueHue ¢asbl

YPOBHA mowHocTn Ao 2 ab/MMuy, ana KkomneHcauum
3aTyXaHWA BbICOKMUX YaCTOT BO BHELWHWX Kabensx.

Bo3amoXHOCTb BblbOpa BMAA 3amnycKka pPa3BepTKMU:
NOBTOP, OAHOKPATHO, cTon. Bo3moXKHOCTb BbiboOpa
MCTOYHMKA 3aMNyCKa: BHYTPEHHWUI, PYYHOM, BHELLHWN,
NPOrpamMmMmHbIi.

Bbibop umHAMUMPYEMbBIX TpPaduUKOB: M3MepAaemble
[JaHHble, NMaMATb AaHHbIX, NMBO OJHOBPEMEHHAA
WMHAMKAUMA AAHHBIX U MaMATW.

BoamoKHOCTb  moguduKaumm rpadmka  AaHHbIX
MyTem OCYyLLEeCTBNEHMA MATEMATUYECKOM onepauuun
Mexay  rpadpuMKoOM  A@HHbIX WU NamATbIO.
MaTemaTnyeckme onepaummn BKAKOYAKOT: C/OXKEHME,
BblUMTAHUE, YMHOMEHWE, AeNeHUEe KOMMIEKCHbIX
yucen.

ABTOMATUYECKMI BbIOOP LEHbl AeNeHUA U ONOPHOro
YPOBHA, C Tem, 4Tobbl rpaduk mnIMepsemon
BE/IMYMHBI 3aHMMaAN MO BO3MOXHOCTU Honbllyto
4acTb 9KpaHa.

CmeuieHne MJIOCKOCTU KannbpoBKu ana
KOMMNEHCaUMN  3a0EPKKM B U3MEpPUTE/IbHOM
ycTaHoBKe. KomneHcauusa aNeKTpUUYecKon 3a4epKKu
B CAMOM MCCNeayemMOoM YCTPOMCTBE NPU U3MEPEHUM
OTKNOHEeHUA $pasbl OT IMHENHOTO 3aKOHa.

Mo3Bonser BBecTU cmelleHue rpaduka ¢asbl B
rpagycax.

lMoBblWeHMEe TOYHOCTHU M3Mep8HMI7I

KannbposkKa

KannbposkKa N3MepuUTeNbHOM YCTaHOBKM,
BKAOYatowen npubop, Kabennm u  agantepbi,
nossonser 3HAUYUTENBbHO CHU3UTb OLWMOKM
N3MepeHus. KannbposkKa nossonsaer
CKOPPEKTMPOBATb C/leaylolme cuctemaTuyeckme
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Buabl KannbpoBoK

Hopmanusauus
OTpaXKeHuA 1 nepeaayumn

MonHas oAHomnopToBasn
KanmbposKa

OpgHoHanpaBAeHHaA
ABYXNOpPTOBas
KannmbposKa

MonHasa 2/3/4-nopToBas
KannmbposKa

OWKNBKM  M3MepeHUsa, KOTopble  BbI3BaHbl  He
NAeanbHOCTbIO N3MepPUTENbHOM CUCTEMbI:
amnautygHas w  ¢asoBad  HepaBHOMEPHOCTb,
KOHEeYHasa HanpaBNeHHOCTb, HEeCOrn1acoBaHHOCTb
NopTa UCTOYHUKA U NPUEMHMKA, KOHEYHan pa3BA3Ka
nopToB.

Mpubopbl  NOAAEP’KMBAKOT  Pas3INYHble  BUApI
KanMbpoBOK,  OT/MYalOWMeca MO C/IOMKHOCTM
BbIMO/IHEHWUS M NO NOTPELIHOCTU U3MEPEHUIA:

® HOpMain3auuna oTpaxKeHna U nepeaayu,

® NMOZ1IHaA ogHONOPTOBAaA Kal'IM6DOBKa,'

OZHOHAMpaBAEHHas
KanmbpoBKa;

ABYXnopToBas

nonHana 2/3/4-noptoBan KaMBPOBKA;

2/3/4-nopTtoBana TRL KannbpoBsKa.

Hanbonee npoctoir BuA, Kanubposku. Obnapaet
HWU3KOM TOYHOCTbIO.

Bua KanubpoBKM, KOTOPbIA WCNONb3YyeTCs MNpu
N3MEPEHUU OTPaXKEHUss OAHOMOPTOBbLIX YCTPOWCTB.
Ob6napaer BbICOKOW TOYHOCTbIO.

Bua KanmbpoBKM, KOTOpPbIA WUCNONAb3yeTca Mpwu
M3MEpPEHUN OTPa*KeHMA U nepesayn B OAHOM
HanpaBieHUN, Hanpumep NpU U3MepeHUU TONbKO
S11 wn S21. Ob6bnapaeT BbICOKOM TOYHOCTbI MNpwU
N3MEPEHUMN OTPAXKEHUA U CPeaHEN TOYHOCTbK Npu
n3MepeHnu nepesaym.

Bua KanubpoBKKM, KOTOPbLIM WUCNOAb3YETCs npwu
M3MEPEHUM  MONMHOWM  MaTpuupl  S-napameTpoB
2/3/4-noptoBoro ycTpoictea. MeToa Tak ke
Ha3biBatoT SOLT: Short, Open, Load, Thru. O6bnapaet
BbICOKOM TOYHOCTbIO.
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2/3/4-nopTtoBas TRL

KanmbposKa

MexaHun4yeckune
KOMMNAEKTbI
KannMbpoBOYHbIX Mep

ABTOMaTMyeckune
KanmbpoBoYHbIe MOy

KannbposoyHas mepa
T™MNa CKONb3ALLLanA
Harpyska (Harpyska c
NOABUMNHbIM
nornoTuTenem)
KannbposoyHas mepa
T™Mna «Hen3BecTHaa»
nepemblyka

OnpepgeneHue

KannMbpoBOYHbIX Mep

UHTepnonauma
KoppeKLumn owmnbokK

npwm

Buag KanubpoBKKM, KOTOPbIM UCNOAb3YeTca npu
M3MEPEHMM MOJIHOM  MaTpuubl  S-napameTpoB
2/3/4-noptoBoro ycTpoictea. [loamaep>knsatoTcs
Takke LRL u LRM moandukaumm  gaHHOM
Kanubposku. Obnagaet 60s1ee BbICOKOM TOYHOCTbIO,
yem nosiHas 2/3/4-noptoBan KanMbpoBKa.

NMonb3oBatenb MoOXKeT Bb|6MpaTb M3 3apaHee
npeponpeaeneHHbiIX KOMMJIEKTOB Kafll/l6pOBO‘-IHbIX
Mep pas3nnYHbIX I'IpOVI3BOp,MT€l'I€V1 Man Co34aBaThb
onpeaeneHnAa cobCTBEHHbIX Kan VI6pOBOLIHbIX mep.

ABTOMATUYECKME KanmbpoBoYHbIe Mmoaynm
npounssoactea 000 «[JIAHAP» pgenatoT npouecc
KannbpoBKM BbICTpee 1 NpoLle, YeM TPAAMLUMOHHbIE
MeXaHUYeCKMe KOMNIEKTbl KaNNMOPOBOYHbIX Mep.

Mcnonb3oBaHWe p[aHHOro Tuna Mep MNO3BOAAET
3HAYUTENbHO MOBbLICUTb TOYHOCTb KaNMOPOBKM Ha
BbICOKMX YaCTOTaX MO CPABHEHUIO C GUKCUPOBAHHOMN
Harpy3Koi.

Ncnonb3oBaHue NPOWU3BONbLHOIO B3aUMHOrO
YeTbIPEXMOIIOCHNUKA BMECTO HY/IEBOM NEPEeMbIYKU B
nonHon 2/3/4-noptoBoit KanubpoBKe no3BONSET
KannbpoBaTb TECTOBYHO YCTAHOBKY AOJ11 U3MEPEHUA
YCTPOMCTB C HE MPUCOEANHAEMbIMU PAa3beEMaMMU.

MoaaepKMBalOTCA ONpPeaeneHnsa  KainbpoBOYHbIX
Mep KaK C [MOMOWbO MPUHATOM B OTpacIu
NO/IMHOMMANbHOM MOAENU, TaK M HA OCHOBE AAHHbIX
(S-napamertpos).

Mpu  M3MEeHeHWW  no/Nb30BaTe/NieM  YCTaHOBOK
MCTOYHMKA CUrHANa MO OTHOLUEHWUIO K Ka/inMbpoBKe,
TAKMX KaK TPaHMYHblE YacCTOTbl WM YUCNO TOUYEK,
npounssoamuTCcA nepecyer KanMbpoBOYHbIX
K03 PULUMEHTOB C UCNONb30BAHMEM WMHTEPMNONALMM
MW 3KCTPANoNALMN.
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JononHutenbHble MeToAbl Kan MGPOBKM

KannbpoBKa MOLLLHOCTH

KannbpoBKa npueMHMKoOB

dyHKUMM MmapKepoB

Mapkepbl 4aHHbIX

OnopHbIA MapKep

MapKepHbIi NOUCK

JdononHutenbHble
BO3MOXHOCTM
MapKepHOro NomncKa

YcTaHOBKa NapameTpoB C
MOMOLLbIO MapKepoB

BblMMCneHMA € NOMOLLbIO
MapKepoB

CTtaTUCTUKa

Cnykut  ana  6bonee  TOYHOro  nogdeprkaHuA
33alaHHOr0  YPOBHA  MOLLHOCTM  HA  BXoJe
nccneayemoro ycTpoinctea. TpebyeT npumeHeHus
BHELUHEro M3MepuTensa MOoLHOCTH, NOAKNOYAaEMOTro
K USB nopTy HenocpeacTBEHHO, /AMB6O 4epes
nepexoa USB/GPIB.

Kannbpyet ycuneHme npueMHUKOB Npu U3mepeHmnu
abCcoNIOTHOM MOLLLHOCTU CUTHaNa.

0o 16 mapkepoB Ha Kaxaom rpaduke. Mapkep
CAYXUT ONA WHAMKAUMM  3HAYEHMA CTUMYyNa U
M3MEpPAEMOro 3HayeHMs B  3a4aHHOM  TOuYKe
rpaduka.

BKkAtoyaeT Ha BCEX MapKepax PeXUM WHAMKaLMM
OTHOCUTE/IbHbIX  O@HHbIX, MO  OTHOLWEHUI K
ONOPHOMY MapKepy.

OcyuiecTBnaeT MNoOUCK Ha rpaduKe:
MUHMMYMa, MUKa, LLe/IEBOTO 3HAYEHMA.

MaKCUMYyMa,

OrpaHuyeHne auanasoHa nowucka. [lepekntoyeHue
MEXIY pPeMmaMu OAHOKPaATHOro noucka, nmbo
CnexeHus.

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

OcywiecTBnAeTr BblYUCAEHUE YETbIPEX PA3JAUYHbIX
OYHKUMN:  CTAaTUCTUKA, NOAoCa  MPOMNyCKaHwus,
HepaBHOMEPHOCTb, NapameTpbl GunbTpa.

dyHKUMA NMoKasbIBaeT cpepHee 3HayeHue,
CPeAHEeKBaApaTUYECKOEe OTKNOHEHME W  Pas3HOCTb

55



Monoca nponyckaHuA

HepaBHOMEpPHOCTb

MapameTpbl dUNbTPa

AHanu3 gaHHbIX

Mpeobpa3oBaHue
MmneaaHca nopTa

UckntoueHue uenm

BcTpamsaHme uenu

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

dyHKUMS ocyLLecTBaseT NMOWCK noJsiochbl
NPOMNyCcKaHMA MO 3a4aHHOMY YPOBHIO OTHOCUTE/IbHO
MapKepa  WAW  OTHOCUMTENbHO  abcosoTHOro
MaKcumyma. MoKasbiBaeT 418 NoaoCbl NPONycKaHMA
€e 3HaYeHWe, LEHTP, BEPXHIOID U HUXKHIOK rpaHuLy,
HOBPOTHOCTb, NOTEPM.

PyHKUMSA nokasblBaeT yCuUneHue, HaK/OH
XapaKTepPUCTUKM, HEpaBHOMEPHOCTb B YaCTOTHOM
AManasoHe, OrpaHMYEeHHOM ABYMA MapKepamu.

®YHKUMA  MOKa3blBAaET XapPaKTEPUCTUKM  NONOCHI
NPONycKaHMA W MNONOCbI 3arpaxaeHus ¢uabTpa:
noTepn,  OTKJOHEHME MNWK-NMMK B  MNojoce
NPONycKaHMA M 3HadyeHue 3arpaxgeHua. lonoca
NPONyCKaHMA U NONO0Ca 3arparkAeHus 3aJakTca C
NMOMOLLbIO ABYX Nap MapKepos.

PyHKUMA npeobpas3oBaHUs AaHHbIX, M3MEPEHHbIX
npwu 3HaYeHUn cobCcTBEHHOTO BOJIHOBOrO
conpoTtuBneHmsa nopta 50 Q), B AaHHble KoOTOpble
661K 6bl NONYyYEHbI NPU NPOU3BOIBHOM 3HAYEHUU
BOJIHOBOIO COMNPOTUBAEHMA NOpPTa.

PyHKUMA, no3BonAoLLaA MaTeMaTUYEeCKHU
WCKNIOUYNTb BAMSAHWE LENW, BKJIOYEHHOM Mmexay
NAOCKOCTbIO KasiMBPOBKM NOPTOB M MCCAeayeMbIM
ycTpoiictBoMm. Llenb ponxHa O6bITb onpegeneHa
maTpuuen S-napameTpoB, Kak ¢ann ¢dopmaTta
Touchstone.

®yHKUMSA, NO3BONAOW,AA MAaTEMATUYECKN MOJYYUTb
XapaKTePUCTUKM HOBOFO YCTPOMCTBA, MOJYYEHHOTO
BCTPaMBaHWEM uenu MeXay MJIOCKOCTbIO
KannMbpOBKM NOPTOB U UCCAEAYEMbBIM YCTPOUCTBOM.
Lenb gonxHa O6biTb onpeaeneHa MmaTpuuen
S-napameTpos, KaKk pann ¢opmarta Touchstone.
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Mpeobpa3oBaHue
napameTpoB yCTPOWCTBA

BpemeHHan obnactb

(onums TD-9 ann
npmMbopoB C Anana3oHOM
pabounx yactot o 9 My,
nnn TD-20 gna npmnbopos
C AMana3oHoOM paboumx
yacTtoT a0 20 Mwu)

BpemeHHasa cenekuma

(onums TD-9 ann
npmMbopoB Cc Anana3oHOM
pabounx yactot 4o 9 My,
nnn TD-20 gna npmnbopos
C AMana3oHoOM paboumx
yacTtoT a0 20 MTwu)

Bo3morKHO npeobpasoBaHue N3mepsaembIx
S-napameTpoB B C/AeAylolWMe  XapaKTepUCTUKU
YCTPOMCTBA:  BXOAHOE  COMPOTUB/IEHME U
NPOBOAMMOCTb, MPOXOAHOE COMPOTUBAEHUE U
NPOBOAMMOCTb, MHBEPCUA S-MapameTpoB.

PyHKUMA npeobpas3oBaHUs AaHHbIX M3 YaCTOTHOM
obnactTh B OTKAMK YCTPOMCTBA BO BPEMEHHOM
obnactM Ha pasnunyHble BWAbl CUrHanoB. Bupg
MOAENNPYEMbIX BXOAHbIX CUTHA/I0B: PaANOUMIYbC,
BMAEOUMNYbC, BMaeonepenaa. OnanasoH
BpeMeHHOW o006nacTu 3a4aeTca  NOoJib30BaTeNem
NPOM3BOJILHO OT HY/A A0 MaKCMMyMma, KOTOpPbI
onpeaenaeTca yCTaHOB/MEHHbIM LLIArom Mo YacTtoTe.
Mcnonb3yoTca  pasnunyHble ¢GOpMbl  OKOH  AnA
OOCTUXKEHMA KOMMPOMMCCA MEXKAY paspeluatoLLen
CNOCOBHOCTbIO M YPOBHEM NapasUTHbIX OOKOBbIX
JIENECTKOB.

Ona aHannzatopoB cepun KobanbT, NpruobpeTeHHbIX
€ 01.06.2023 r, ans akTuBaummn onumn TD-9 naum TD-
20 TpebyeTca paiin AnueH3uun.

PyHKLMA MaTEMATUYECKOTO yCTpaHeHuA
HeXenaTeNbHbIX OTK/IMKOB BO BPEMEHHOM 061acTy,
NO3BONAET MOJIYYUTb YACTOTHYH XapPaKTEPUCTUKY
yCTpoiCcTBa 6€3 BAMAHMA YCTPOMCTB NOAKNIOYEHMA.
PyHKUMA ucnonb3yer  npeobpasoBaHue BO
BpemeHHyt0  0651acTb,  Bblpe3aeT  33ZaHHYHO
no/sb3oBaTe/ieM BpeMeHHyo 061acTb, U UCnonb3yeT
obpaTHoe npeobpasoBaHWe p[nA BO3BpaTa B
YacTOoTHYtO obnactb. Bo3moxkeH BblbOp BMAA
bunNbTpa BpPEMEHHOM CeNekuuu: MoJ0COBOM WU
PEXEKTOPHbIN. [nA  [OCTUMKEHUA KOMMNPOMMCCA
MeXay paspellatowen cnocobHOCTbI0 U ypPOBHEM
napasuTHbIX OGOKOBbLIX NIEMNECTKOB MNpeayCcMOTpPEHbl
pasnnyHbie Gopmbl PUAbTPA: LWKMPOKAA, HOPMa,
MUHUMYM.

Ona aHannzatopoB cepun KobanbT, NpruobpeTeHHbIX

€ 01.06.2023 r, gns akTuBaummn onumn TD-9 nam TD-
20 TpebyeTca dann NULEH3IUN.
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banaHcHble namepeHuna

®dyHKuMA 6anaHCcHbIX M3mepeHMn npeobpasyer
HebanaHcHble S-napameTpbl B WX 6anaHcHble
aHanoru, NnyTém obveaMHeHUs NPOM3BOJIbHOW Napbl
MOPTOB B  JIOTMYECKUI  BanaHCHbIN nopr.
MoaaepuBatoTca yeTbipe KoHdUrypaumm
N3mepAembIx YCTPOWCTB c Pa3NNUYHbIMMU
KOMBMHauMAMM 6anaHCHbIX U HebanaHCHbIX NOPTOB.

N3mepeHue yCTPOICTB C NepeHOCOM YacTOTbl

(onuua MXR-9 gnsa npubopos ¢ guanasoHom paboumnx yactot go 9 My nan MXR-
20 ana npubopos ¢ guanasoHom paboumx yactor go 20 Muy)

CKanAapHbIn MmeTon,
M3MEPEHUSA YCTPOMUCTB C
NepeHoCoM YacToTbl

BeKkTOpHbIN MeToz,
M3MEpPEHUs YCTPOMCTB C
NepeHoOCoOM YacToTbl

CkanapHas KannbposKa
cmecuTeneu

CKanapHbIM MeToZ NO3BONAET U3MEPATb CKaNAPHbIN
KO3pOOUUMEHT nepedaynm CMecuTenem u Apyrux
YCTPOWCTB, Yy KOTOPbIX BXOAHAA 4YacTOTa He paBHa
BbIxogHOW. MeTton He Tpebyer npumeHeHuA
BHEWIHMX CMecUTeNnem W  Opyrux  YCTPOMCTB.
CKanapHbI MeTod, UCNONb3yeT PeXMM CMeELLEeHUA
4acToTbl MOPTOB, KOr4a YactoTa NopTa NPUEMHMKA
CMeLL,eHa OTHOCUMTENbHO NOPTA UCTOYHMKA.

[ns aHanuzatopos cepum KobanbT, nprobpeTeHHbIx
¢ 01.06.2023r, ana aktmBaumm onumm MXR-9 unu
MXR-20 Tpebyerca dann nuueHsnm.

BeKTOpHbIN MeTog, NO3BONSET U3MEPATb MOAYb U
¢dasy koapoduumeHTa nepegaum cmecutenen. Mertog,
TpebyeT NPUMEHEHMs BHEWHEro CMmecuTens, W
e/IMHOrO retepoavHa ans BHELLHEro Z
nccnenyemoro cMmecutenen.

Ona aHanmnzatopoB cepun KobanbT, NpruobpeTeHHbIX
c 01.06.2023 r, pna aktusaummn onumn MXR-9 unnm
MXR-20 TpebyeTca dann NUUEH3INN.

Hanbonee TOYHbIN MeTon, KannbpoBKM,
MCNONb3yEMbIA NPU  U3MEPEHUN CMecuTenen B
penume  cmelleHuA 4acToThl. Mcnonb3yer

KannbposouHble mepbl XX, K3, Harpysky. Tpebyer
NPUMEHEHUNA BHELWHEro Mu3MepuTena MOLLHOCTH,
nogkntovdaemoro K USB nopTy HenocpeacTBeHHO,
nmnbo yepes nepexoa USB/GPIB.
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BekTopHaa  KanubpoBKa
cmecutenem

ABTOMaTMyecKasn
noAacTPOMKa 4acToTbl
CMeLLLeHuns

Apyrme BO3MOXKHOCTU

Yp06HbIM rpadpuyeckuni
nHTepdenc

Pacnevatka u coxpaHeHue
rpadpuKos

YpaneHHoe ynpasneHue

COM/DCOM, TCP/IP
Socket

[ns aHanuzatopos cepum KobanbT, nprobpeTeHHbIx
¢ 01.06.2023r, ana aktmBaumm onummu MXR-9 unu
MXR-20 Tpebyerca dann nuueHsnm.

Metoa KaNMbpoBKM, NCNONb3yEMbIN npwm
BEKTOPHOM M3MepeHun cmecutenein. Ucnonbsyer
KannbposoyHble mepbl XX, K3, Harpysky.

Ona aHanmnzatopoB cepun KobanbT, npruobpeTeHHbIx
¢ 01.06.2023r, ana aktuBaumm onumn MXR-9 unmn
MXR-20 Tpebyetca ¢pann nMuUeH3nun.

B pexuMme cmeleHMA  YacTOTbl  NO3BOAAET
aBTOMaTUYECKU noacTpaveaTb yacTorTy,
KOMMEHCUPYA NOTPELIHOCTb YCTaHOBKU BHYTPEHHETO
reTepoAuHa B UcciieayeMoM CMecuTene.

Ona aHannzatopoB cepun KobanbT, npruobpeTeHHbIx
¢ 01.06.2023r, ana aktuBaumm onumnm MXR-9 unmn
MXR-20 Tpebyetca ¢pann nuMUeH3nNn.

MpuBbIYHbIN UHTepodelic, OCHOBAHHbIM Ha
onepauyoHHon cucteme Windows, nosBondAer
YCKOPUTb OCBOEHUE N3MEPUTENA NOJIb30BATENIEM.

Bo3moxHa pacneyatka rpaduKoB W AAHHbLIX HA
NpuUHTEpe C npeggaputeNbHbIM nNpocmoTpom. [nA
npeABapuUTenbHOro NPOCMOTPA MCMONb3YIOTCA TpwU
Pa3NnyHbIX nporpammbl:  MS Word, nporpamma
NPOCMOTPa W  pacnevyaTkm  M306pakeHuin U3
noctaskn Windows, BHYTpeHHAA. 3TO NO3BONAET
NPOCMOTpPETb, COXPAHUTb Ha AMCKe M pacneyaTtaTb
rpadpukm.

MporpammHoe obecneveHne npubopa, paboTatowiee
Ha KomnbtoTepe nog ynpasneHnem OC Windows,
noaaepXuBaeT cneayowme NPOTOKObl yNpasBieHUa
npmnbopom n obmeHa gaHHbIMK ¢ HUM: COM-cepBep,
TCP/IP Socket-cepsep. Mo BO3MOXHOCTAM
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ynpaBaeHna NPOTOKO/ibl OAUHAKOBbLI. [Tosb30BaTeNb
MOeT BblbpaTb nwboi yaobHbIA AnAa  Hero
npotokon. COM — cepBep npegocTasnAaer
NPOrpamMmHbIM  MHTepdenc Ans  Bbl30BA  CBOMX
OYHKUMMA CO CTOPOHbI MPOrpamMmm NO/b30BaTeNS.
TCP/IP Socket — cepsep wucnonb3yer obmeH
TEKCTOBbIMM  KOMaHAaMM,  COOTBETCTBYHOLLMMMU
ctaHpapty SCPI. SCPI asnaertcA craHgapTtom pAe-
¢daKTo ans ynpas/ieHus N3MepUTEeNbHbIM
obopynoBaHMEM B MUPE Ha AAaHHbIA MOMEHT.
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3.4 YCTPOMUCTBO M NPUHLMUN PaboTbl

AHanu3aTtopbl OT/INMYALOTCA APYr OT ApYra BEpxHeW rpaHuuen auanasoHa paboumx
4acToT, KO/IMYECTBOM M3MEPUTENbHbIX MOPTOB, PACMO/IOMKEHHbIX HA nepeaHen
MaHenu, HanaMYnem coeguHUTeNen ansa NPSAMOro A0CTyna K BXOAamM U3MEPUTE/bHbIX U
ONOPHbIX MPUEMHMKOB, a TaKKE HaA/IMYMEM COeAUHUTENEeN AN NOAKNOYEHUA
pacwmpuTenel no 4acTorTe.

AHanunsaTopbl COCTOAT W3 U3MepUTenbHoro 6/10Ka, BbINOAHALOWErO (GYHKUMIO
KoMMnapaTopa, U NPUHAA/IEXKHOCTEN, K KOTOPbIM OTHOCATCA M3MepUTeNbHble Kabenn u
nepexoAbl, a TaKXKe CPeacTBa KaIMBPOBKM.

MN3mepuTenbHblin  6GNOK  MAM  Komnapatop  obecneymBaer  popmMuUpoBaHMeE
30HAMPYIOLWLErO CUFHana B LIMPOKOM AMana3oHe YacToT M MOLWHOCTEN C
nocneaywoWmnmMm BblAeNeHMEM MafaloWero, MpPOoOLWeAlero 4Yepes uUcciegyemoe
YCTPOMCTBO M OTPAXKEHHOMO OT €ro BX040B CUrHan0B, GOPMUPOBAHMEM HAMPAXKEHUMN,
NMPOMNOPUMOHANbHBIX 3TUM CUTHaNam C NMOMOLLbIO MPUEMHMKA C Npeobpa3oBaHMEM
4acToTbl M NpeaBapuUTenbHyto Uudposyto 06paboTky. MpUHUMN AENCTBMA OCHOBAH Ha
N3MEPEHUN OTHOLIEHMA aMMAUTYA U Pa3HOCTU a3 CUrHana MUCTOYHWMKA M CUTHANOB
NPOLWeALIEro UAN OTPA*KEHHOTO OT MCCAedyemMoro ycTpoicTBa. OKOHYaTeNbHbIN
pacyeT M OTObOpa)KeHMe pe3ynbTaTOB U3IMEPEHUIn KOMMAEKCHbIX Ko3pduuMeHToB
nepegayn n oTpaxKeHus, Kak QYHKUMIO OTHOLIEHUA amnauTya, U pasHocTu ¢as oT
4acTOTbl UCTOYHUKA CUTHANA, BbIMOJIHAET BHELIHMWI YNPaBAAOLWMKN KomnbloTep. CBA3b
C KOMMbloTepOM ocyLuecTeaseTcs yepes USB-nHtepdelic.

N3meputenbHble Kabenu npegHasHayeHbl A8 MNOAKJAKYEHUA MHOrOMOPTOBbIX
nccnegyemblx yCTPOMCTB K MopTam aHanmsatopa. OHM Ao/KHbl obnagatb manon
amnanTyaHo 1 ¢$a3oBoM HecTabunbHOCTbIO Npu u3rMbe. Ans npeaoTBpalLeHUs
NOJIOMKK Kabenewn n ynydlweHns noBTOPAEMOCTM USMEPEHUI CneayeT UCNo/b30BaTb
nepexogpl. Cpeactsa KanMbpPOBKWM NpeAHasHayeHbl 4718 BbINOJHEHUS  LUTAaTHOM
npoueaypbl, NO3BONAKOLWEN YCTPAHUTb HENAEANBHOCTb U3MEPUTENBHOMO TPaKTa Npu
onpeaeneHnm KOMNAEKCHbIX KOG PULMEHTOB Nepeaaym 1 OTPAXKEHUA U CYLLLECTBEHHO
CHU3UTb MOrPEWHOCTb WX WM3MepeHuit. [OnAa KanubpoBKM aHANM3aToOpoB MOFyT
MCNONb30BaTbCA aBTOMATUYECKME KaNMbpOBOYHbIE MOAYyAM, Habopbl mep C
PE3UCTUBHBIMM COr/IaCOBAHHbIMMW HArpy3Kamm UAM C COMNAaCOBaHHbIMU Harpyskamm c
NOABUMKHBIM MOTNOTUTENIEM, A TaKXKe Habopbl Mep C OTpe3KaMM MNPEUU3NOHHbIX
JNINHUI Nepegayn.

AHanuzatop obbeguHseT B OAHOM ManorabapMTHOM METaNIMYEeCKOM Kopnyce:
reHepaTopbl  WUCMbITAaTENIbHOTO W TFETEPOAMHHOIO  CUIHANoB,  aTTEHATOPbI
PErynMpoBKM MOLLLHOCTM, HaMpaB/1eHHble OTBETBUTENM, MHOTOKAHa/bHbIA NPUEMHUK,
610K ynpasneHma Ha 6a3e cMrHabHOro npoueccopa M 610K NUTaHuA.

61



YnpolleHHas CTPYKTypHasa CXxema [JBYXMOPTOBbIX aHa/M3aTOpPOB MNpuBedeHa Ha

pUCYyHKe 1.
Ref In
lexepaTop [eHepaTop Port 1
10 MIy OnopHo reTepoAMHHOro HanpaeneHHsbie
YacTOTbI CMrHana - > OT:ETBHTEJ'IH @
— — Nenutens
Ref Out BcnomoratenbHbii MOLHOCTH Nagarowan OTpameHHan
reHepaTop BONHA BONHA
AUX Inl +
CmecuTenn
- R1 A
@ BonstmeTp chr:::f:::Eom Hie= ATTeH0aTOP Hi KommyTatop O
@_ cHMrHana T T
AUX In2 MpuemHMK
Ext Trig In
@ DSP 4 R2 B
E E i 5 ) CMECHTENK
Ext Trig Out H Naaamwan OTpa#eHHan
BONHE BONHE
————————=
: Ynpaenawwmii KonTponnep Bnok I HanpaeneHHblie @
\ KOMMbIOTED <:> USB T OTEETBMUTENH bom

PucyHoK 1 — CTpyKTypHana cxema ABYyXNopTOBbIX NpnUbopos
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YnpolLeHHasa CTPYKTypHas CXeMa YeTbIPexnopTOoBbIX aHaAM3aTOPOB MPMBEAEHA Ha

PUCYHKe 2.
Portl
HanpaeneHHbie _@
| OTBETEMTENMU
_ leHepaTop Mapalowan OTpaxkeHHan
P vcneitatenbHorol— ATTEHIOATOD = HommyTaTop BOAIHA BO/IHA
__:} CUMrHana ~ . OCMEEMTEJ‘IM T
R1 QTM )
10 MHz Ref In + Mpuemtnk
@ leHepaTtop . @
b,
ri:s;’:::;p 5| ETEROANHHOTO ; e
@ uACTOTE! curHana Nanaowan OTpakeHHan
:> Bcnomoratens- - Denvtens BOAHA BO/HA
10 MHz Ref Out HbIif reHepatop MOLLHOCTH - HanpaeneHHbie Port 2
AUX Inl + OTBETEMTENM
@— - leHepaTop HanpaeneHHble Port 3
Bonbtmetp Q: ::} WMCNBITATENBHOTO H—ge| ATTEHIOETOp (e KoMMyTaTOD [t OTBETEBMTENM
@7 CMrHana . _ Mapaowan OTpaxeHHan
AUX In2 BOMHA BOJIHA
Cmecutenu
Ext Tl’lg In M
il

P

T3
MNpoueccop obpabotku curHanoe |4 | - MpuemHuK
(DSP) k y M
CrmecuTend

Ext Trig Out ] [ Mapaowan OTpamenHan
- - ! BOMIHA BOJ/IHE
: Ynpaenarowmii PLEN USE Bnok HanpasneHnHbie 4@3"“4
I KOMMBIOTER ’ | v KOHTpONNEp NMTaHMA OTBETBUTENK
I I

PucyHoK 2 — CTpyKTypHan cxema YeTbIpexnopToBbIX Npnbopos

CcH I'YH

I | UBC — MN® —w=|OANY—

N

LIBC — undpoBoit BbIMUCAUTENbHDBIN CUHTE3aTOP, [ — onopHbIn reHepaTop LIBC,
N® — nonocoson ¢punbTp, CH - APOOHO-NEPEMEHHbIN CUHTE3aTOpP YaCTOT,
®AMNY — pasosad aBTONOACTPOMKA YacToTbl, 'YH — reHepaTop, ynpaBnsaemblii
HanpAXeHnem,

Y —ycnnutensb

PucyHoK 3

leHepaTop MCNbITAaTEeNbHONO CUrHana BKAYAT B cebs LWMPOKOMONOCHbIM [YH.
YnpasneHne 4vactoton YHa ocywectBnaetrca ¢ nomouibto cxembl PAMY, koTopas
nocTpoeHa Ha 6a3e MMKPOCXeMbl LLeOYUCNEHHOrO CMHTe3aTopa 4actoT (Integer-N).
[na nonyyeHMA MenKoro Lwara yCTaHOBKM YacTOTbl MeXAy ONOPHbIM FreHepaTopom U
CUHTE3aTOPOM  YCTaHOB/AEH UMPPOBOM  BbIMUCAUTENbHbIA  cuHTe3aTop  (DDS).
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MepeKpbiTHe AMana3oHa pPaboymx YacTOT OCYLLECTBAAETCA NOCPEACTBOM YMHOMKEHUA
nnu geneHunsa 6asoBoro guanasoHa 'YH c nocnegywoweinn ¢unbTpaumerr noboyHbIx
COCTaBNAKOLWMX CMNEKTPA BbIXOAHOTO CUrHana. [eHepaTop reTepoAMHHOrO CUrHana,
HeobxoaMmblil AN paboTbl  MNPUEMHMKA, UMEET  aHAJIOTUYHbIM  MPUHUMN
dopmupoBaHMA 4YacToTbl. Ha ero nnate KOHCTPYKTUMBHO PaCno/ioXKeH OMNOpPHbIN
reHepatop ¢ ¢$a30BON aBTONOACTPONKOM NO YACTOTE OT BHYTPEHHETO WU BHELLHEro
onopHoro reHepatopa 10 Mly. OnopHbIN reHepaTtop M306parkeH Ha CTPYKTYPHOM
cxeme NpmbopoB, Kak BCMOMOraTeNbHbIN. B YeTbipexnopToBbix Npubopax, MMetowmx
ABa  TreHepaTtopa  WCMbITaTeNIbHOrO  CUrHaNa, pPeasn3oBaHa  BO3MOXHOCTb
HEe3aBMCMMOTO YNpaBAeHUA YKa3aHHbIMM reHepaTopamm.

YnpaBneHne ypOBHEM MOLLHOCTM WCNbITaTEIbHOTO CUIHaNa OCYLLECTBASAETCS
NPOrpaMMMpPYEMbIM  aTTEHIOATOPOM, BXOAAWMM B CUCTEMY aBTOMaTUYECKOM
PEry/IMPpOBKM MOLLHOCTM B KayecTBe BbIXOAHOrO WCMOJIHUTE/NIbHOTO 3/1EMEHTa.
OcnabneHne aTTeHoaTOpa YCTAHABNMBAETCA B 3aBMCMMOCTM OT  3aZaHHOrO
No/Ib30BaTE/IEM YPOBHA MM OMana3oHa YPOBHEM MOLLHOCTM npubopa Ha Bbixode
M3MepUTeNbHOro NopTa.

[na V“3MeHeHMs HanpaB/ieHWAa 30HAMPOBAHUA, HEObXoAMMOro AN OnpeneneHus
napamMeTpoB MHOronopToBbIX MY 3a 04HO MOAK/AIOYEHME, B CXeMe MnpeayCcMOTpPeH
KOMMYTaTop MCNbITaTeNbHOrO CUrHana. KommyTtaTtop Mo3BOASET MocCaeaoBaTeNbHO
BO BPEMEHW NoAaBaTb CUrHaA Ha OAMH M3 NOPTOB aHanu3aTopa. /lloboi NopT MmoxKeT
paboTaTb B KAYeCTBe UCTOYHMKA AU MPUEMHMKA CUrHaNa.

BblaeneHne MamepuUTeNnbHbIX CUFHAN0B OCYLLECTBAAETCA C MOMOLLBbI HanpaBiEHHbIX
OTBETBUTENIEN. ITU CUrHabl, COOTBETCTBYIOWME Mafalolend U OTparKEHHoOU (nam
npoweawen  4yepes  uUccieayemoe  YCTPOWMCTBO)  BOJIHE,  NOCTynawT B
cynepreTepoamHHbIA MHOrOKaHa/ibHbIA MPUEMHUK, B KOTOPOM OCYLLECTBASETCA MX
NMepeHoC Ha NPOMEXKYTOYHYIO YacToTy U dunbTpauma. NMocne GunbTpaLMM CUrHaNbI
MY noctynatot Ha AU, rae npeobpasytorca B uuodposyto dopmy. [danbHenwwan
obpaboTka curHanos (dunbTpaumsa, wusmepeHuMe pasHocTM a3, Uu3MepeHue
amMnanTyapl) NPOU3BOAMTCA B CUrHA/NIbHOM npoueccope. M3ameputenbHble GUAbTPLI Ha
NPOMENKYTOUYHOM YacToTe ABAAIOTCA UMPPOBLIMU U UMEIOT MONAOCY NPONYCKaHUA KaK
yKazaHo B Tabnuue B n. CnpaBOYHbIE TEXHUYECKME  XapPaKTEPUCTUKMU.
MHOroKkaHanbHbI NPUEMHUK MMeeT 4 uanm 8 WAEHTUYHbIX KaHana npuema B
3aBMCMMOCTM OT KOJIMYECTBa NOPTOB aHa/IM3aTopa — 2 KaHana Ha oauH nopT. OauH U3
KaHanoB (onopHbid) obpabaTbiBaeT CcUrHan  naJalowen  BOJIHbl,  BTOPOW
(M3mepuTenbHbIN) — CUrHan, npoweawnin 4yepes uccnegyemoe YCTPOUCTBO WM
OTPaKeHHbIM OT ero BxoAoB. OMNOPHbIA KaHan Mpuema WAM OMOPHbIN NPUEMHUK
obo3HayaeTcs OykBOM R C WHAEKCOM, COOTBETCTBYIOLWMM HOMEpPY nopTa.
N3mepuTenbHbIA KaHan npuvema WAM U3MEPUTENIbHbIA MPUEMHUK 0603HavaeTcs
NaTUHCKMMK ByKBamu A U B gns aByxnopToBbiX NpubopoB uamM T C MHOEKCOM ANS
YeTbIPEXNOPTOBbIX.
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HeKoTopble U3 npeacTaBNeHHbIX NPUOOPOB MMEIOT NEPEMbIYKKN AJ1A NPAMOro AOCTyna
K npuvemHuKam. [logobHas cxema MOCTPOEHMA aHaNM3aTopoB  NO3BOASET
OCYLLLECTBNATb KOHOUIYpaUMIO ANA NPOBEAEHMA CelnanbHbIX U3SMEPUTENbHbIX 3a4ad.
B TpaKT reHepaTopa MCMNbITaT€NbHOTO CUTHaMa U NPUEMHMKA MOTyT ObiTb BBEAEHbI
OOMNONHUTENIbHbIE  YCUAUTENW, aTTEHHATOpPbl, pPasnyHble OUAbTPYIOWME UK
cornacyrouwme Uenu AnA Kaxgoro us nopros, OAHOBPEMEHHO obecneymsatowme
ONTMMaAJIbHbIA peXum paboTbl Uccnegyemoro yCTPOMCTBa BO BPeEMA M3MEPEHUN,
6113KMI K peasibHOMY NPUMEHEHUIO, U MPUEMHUKOB npubopa.

|
| lenepaTop :
| | venbiTaTenbHoro
| CUrHana l
| J HanpaeneHHbie :
| @ OnopHbili || MsmepuTenbHbIi @ oTEeTEMTEAN
| MpHERMHKHK MpHERMHKH [
| |
| !
| ~) |
| |
| |
R —— — - — — — — — - -t - - — - — -
v v v oo
REF SOURCE MEAs  Portl

PucyHoK 4 — Cxema NnpAamMoOro gocrtyna K npuemMHMUKam

B  nuHeike npubopoB  npeacTaBAeHbl  aHANM3aTOPbl € MEpPeMbIYKaAMU,
PacrnosoXeHHbIMW Ha MepeagHer naHenu, ANs NOAKNIOYEHMA pacmMpuTenen no
yacTtoTe. Pacwmputenn npeactaBnatoT coboi BHeWHMe npeobpasoBatenu, MMetoLLune
KOaKCManbHble UM BOSTHOBOAHbIE COEANHUTENN U NepeKpbIBatoWme ANana3oH 4acToT
oT 18 no 110 Tu. dneKkTponuTaHne pacluMpuUTenen oCyLLEeCTBASETCA OT aHaAM3aTopa.
Cxema NoaKNoYeHUA NpuseaeHa Ha PUCYHKax 5.
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lenepaTop

: !
| |McnbiTaTenbHoro :
| S HanpaenenHbie | |

. OTEETEMTENM |
i OnopHbik npuemHuk R1 |
[

I
| Aun>< VI @ J |
| A |
[
| HamepuTenbHolid npuemHuK A :
[

[
| =) DSP | ALl,I'I>-< YNy @ 4—‘ |
l I
' |
| leHepaTop > |
| reTepodMHHOro |
| CHUrHana |
| - Bnok |
: yrpasaeHMA |

I
: |

4F-—-—-——-—--- —— e R e~ — ———— - — '—'
Extenders 1 DC out U U U Port 1
R1 LO1 A
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lenepaTop

CHMIrHana

HMCNBITAaTENBHOIOD

OnopHbiid npuemini R1

HanpaeneHHbie
OTEETEMTENM

hLl,I'I>< Y4 @

A

HameputenbHoiil npuemHnkg A

iy

—)  DsP

- Aun>< yny

b

lenepaTop FY
reTepoguHHOro
CMrHana

Enor
yNpaeneHma

Extenders 1 DCout |R1 LO1 A Port1
1L
Control DC Input IF Lo |IF RF
for TFE for FEV Ref IN Test IN

MG,EWJ'II:: pacluperHd YacTOTHOMD QMana3oHa

,

Test Port 1

PucyHok 5 — lMogKkntoveHue paclumpuTtena No yactorte
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4 MoparoToBKa K pabore
4.1 PacnakoBbliBaHME U NOBTOPHOE YNaKOBbiBaHUE
YnakoBKa daHann3aTopa obecneumBaeT 3alUUTY OT KAUMMATUYECKUX U MeEXaHUYEeCKUX

MOBPEXAEHNN MPU MOrpy304YHO-PA3rpy30yHbIX paboTax, TPaAHCMOPTMPOBAHUM U
XpaHeHUu.

[ns ynakoBbIBaHUS aHa/AM3aToOpa UCMOJb3YEeTCa UHAMBUAYaNbHAsA NOTPebUTEeNbCKas
Tapa.

B KauecTBe WMHAMBMAYANbHOM MNOTPEOUTENbCKOM Tapbl MCMNONbL3YHOTCA KOpPobKa M3
roppMpPOBaAHHOIO KapTOHA M NAKeTbl U3 NONMUITUNEHOBOM NAEHKN.

4.1.1 PacnaKkoBbiBaHue

PacnakoBbiBaHUue nposoaunTtb B YKa3aHHOl71 nocnenoBaTe/IbHOCTU:

® pacnonoxute KOpO6Ky B COOTBETCTBUN C MAaHUNYNALUNOHHBbIMW 3HAKaAaMWU;

® OTKPOMTE KOPODOKY, O3HAKOMbTECb C COMPOBOAUTENIbHOM AOKYMEHTaLUMEN,
aKKYpPaTHO WM3B/IEKUTE MONMITUNEHOBbIE MAKETbl C aHAaNM3aTOpPOM, BA1OKOM Unun
Kabenem nutaHua, kabenem USB, USB flash HakonuTenem c akcnayataumMoHHOM
OOKYMeEHTauuen;

® CHMMMTE NaKeTbl U NPOBEANTE BHELLUHUI OCMOTP:
1 npoBepbTe Ha/IMYME U LEIOCTHOCTb NIOMD NpeanpuUATUA-U3roToBUTENS;

2 npoBepbTe OTCYTCTBME T[NYOOKUX ULApanuMH W BMATUH HaA Kopnyce
aHanu3atopa, CNedoB KOPPO3UM  METaNIMYeCKUX AJeTaned W cnenos
BO3AENCTBUA  KMAOKOCTEM  WAM  arpeccuBHbIX  MapoB,  LLENOCTHOCTb
JTAKOKPACOYHbIX MOKPbITUN, COXPAaHHOCTb MapPKUPOBKY;

3 npoBeauTe BWM3Yya/lbHbli  KOHTPO/Ab  LENOCTHOCTU  COEAUMHUTENEN,
PacrnosoXeHHbIX Ha NepeaHeln 1 3agHen naHenu;

4 npoBepbTe OTCYTCTBME MEXAHWYECKUX MNOBPEKAEHUNA (BMATUH, 3a6OMH,
OTCNaMBaHMA MOKPbLITUA U T. A.) HA KOHTAKTHbIX U TOKOHECYLLMX NOBEPXHOCTAX
coeauHuUTeNnen N3sMepuTebHbIX NMOPTOB;

5 npoBepbTe uenocTtHocTb Kabena USB 1 610Ka unm kabena nutaHuma.

Mocne pacnakoBbiBaHUA PEKOMEHAOYETCA KAPTOHHYH KOPOOKY
COBMECTHO C aMOPTU3aLMOHHbIM MaTEPMaNoOM U TPAHCMOPTHOM

MPUMEYAHUE Tapowu COXPaHUTb ana BO3MOHOTO AaNbHENLLEro
MCMO/Ib30BaHMA (MOCTaHOBKE Ha XpPaHEHWe, UAM OTNpaBKe Ha
PEMOHT).
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4.1.2 YnakosbiBaHUue

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

ﬂepe,u, ynaKOBbIBaHNEM HEO6XO,£I,VIMO npPoBECTU BHELLHWM OCMOTP:

® NposBepbTeE HaNN4mMe N LENOCTHOCTb naomo6 npeanpuATnUA-M3roToBUTENA,

® €C/IN YMaKOBbIBaHWE MPOBOAUTCA Nepen XpaHeHWem, MPOBepbTe OTCYTCTBUE
rnyboKUX uapanuMH M BMATMH HA KOpnyce aHanu3aTopa, C/NeaoB KOpposuu
METaNINYECKMX AeTane U CnefoB BO3AENCTBMA KUAKOCTEN MU arpeccUBHbIX
NapoB, LEeNOCTHOCTb 1AKOKPACOUYHbIX MOKPbITUI, COXPAaHHOCTb MaPKUPOBKU;

® NpoBeanTe BU3YasbHbIN KOHTPOb LLE/IOCTHOCTU COeANHUTENEN, PACNO/IOKEHHbIX
Ha NnepegHen 1 3aHeN NaHenu;

® MpoBepPbTE OTCYTCTBUE MEXAHUYECKUX I'IOBpG)-I-(,CI,GHVIVI (BMFITMH, 3a6OVIH,
OTCNlanBaHUA NOKPbLITUA U T. A.) Ha KOHTAKTHbIX U TOKOHECYLWNX NMOBEPXHOCTAX
COG,EI,MHMTEJ'IGVI NU3MEePUTE/ZIbHbIX MOPTOB,

* NpoBepbTe LEeNOoCTHOCTb Kabena USB n 610ka unu kabens nutaHus.
YnaKkoBbIBaHWE NPOBOAUTL B CeAytow,en NnocneaoBaTeNbHOCTU:

® MoMecTuTe aHanusaTtop, 610K unn Kabenb nNuTaHua, Kabenb USB n USB flash
HaKonuUTeNb B NOJIN3ITUNEHOBbIE MAaKETbl COOTBETCTBYIOLLErO Pa3mepa;

e nob6aBbTe B NAKET C aHA/NIM3AaTOPOM MAKETUKU C MEKOMOPUCTbIM CUAMKArenem
maccon npnbamsmtenoHo 10 r;

® B/IOXKUTE BNOK uUau Kabenb nutaHua, Kabenb USB u USB flash Hakonutenb B
KOPOOKYy;

® BCTaBbTe MaKeT C aHa/1M3aTOPOM B KOpO6Ky CO cneunanbHbIM BKAa4dblWLeEM U3
neHononnmaTuaeHa, BbinONHARWNUM aMOPTU3AUNOHHYIO d)yHKLI,M}O;

b 3aKp0171Te dHa/1IN3aToOp BTOPbIM BKAaAblWeM M3 NEHOMNOJINSITUNEHA,

B KauyecTBe amoOpTM3aUMOHHOrO MmaTepuana, 3anosHAKLWEro
NPOCTPAHCTBO MeXKAY CTEHKaMM KOPOOGKM W aHanusaTopa,

NMPUMEYAHUE MOXeT 6bITb NUCNO/1b30BaH apyrom marepuan,
obecneuymBatowmii  GUKcauMlo aHanu3aTtopa B Tape WU He
BbI3bIBAIOLLMIA KOPPO3UIO.

® 1A 3aMOJIHEHUA MNYCTOTbl B BEPXHEM 4YacTu KOPOBKKM, Mpu HeobxoammocTtw,
NONOXKUTE MATKUIN BKNaAbILL;
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3ano/IHUTE HEOHXOAMMYIO COMPOBOANTENBHYHO LIOKYMEHTALMIO U MOMECTUTE ee B
NOZIM3TU/IEHOBBIM NaKeT (Npo3payHbIn dain uamn mynstudopy);

® B/1IOXKUTE CONPOBOAUTENNbHYHO AOKYMEHTALUNIO B KOpO6Ky,'

® 33KpPOMTE KOPOOKY KPbIWKON M 3aPUKCUMPOBATb KPbIWKY CKOTYEM (KNenkom
JIEHTOW) C YeTbIPeX CTOPOH;

® HaHecuUTe Ha KOPOOKY MAPKMPOBKY:

1 HaMMmeHOBaHWe NpPeanpPUATUA-U3roTOBUTENSA;
2 HaMeHOBaHWEe N CEPUMHBIN HOMep aHaNMU3aTopa;

3 MaHMNyNsAUMOHHbIE 3HaKN «XpynKoe. OcTopokHo!», «bepeyb oT BRarm» m
«Bepx», ecAnM  MCNoONb3yeTca  He  OpPWUrMHANbHAA  MHAMBMAYa/bHaA
noTpebuTenbckan Tapa.

4.2 O6bwue nonoxeHuA

Echn dHa/IU3aTop U noaKkn4vYaemble NPUHAONEKHOCTU HaxoAUIUCb B YCNOBUA
OTZINYHbIX OT yCﬂOBMﬁ SKCNAyaTauuun, npexge 4yem BKAKOYUTb UX U NMPUCTYNUTb K
pa60Te, BblAEPHKUTE UX B YCNOBUAX SKCNAYAaTaUNN HE MeEeHeEe OBYX HYaCOB.

PacnaKyﬁTe dHa/1n3aTop, eC2iM OH HaXOAUTCA B YNaKOBKE NN TpaHCHOpTHOVI Tape.

YcTaHOBWUTE aHaNM3aTop Ha paboyem mecTe. Maowans NoBEPXHOCTU paboyero cTona
[AOJIKHA ObITb AOCTAaTOYHOM ANA PasMELLEHMA Ha Hel aHa/imM3atopa U Uccaemyemblx
YCTPOMCTB.

YcTaHOBMTE aHaNM3aTop Ha POBHYI MOBEPXHOCTb paboyero crona TakK, 4YTobbl BCe
HOXKM aHanu3aTopa ynupanucb B Hee, U obecneuymBanca cBOOOAHLIN [OCTYN K
CoOeauHUTENAM W BbIKNOYATEN0 NUTaHMA.  YCTPOKCTBa, NOAKAOYaemMble K
aHanM3aTopy, [AOO0/IKHblI pacnosaraTtbCA Ha pabouyelr NOBEPXHOCTM CTONA WU
HenocpeACcTBEHHO HaA He.

Mpu 3KcnayaTauum BEHTUNAUMOHHbIE OTBEPCTMS Ha KOpMyce aHanuMs3atopa He
[AOJIKHbI 3aKPbIBAaTbCA NPEAMETaMM.

OCMOTp pa3pewaeTtca NpoBoanUTb TOJIbKO MPU OTKAKOYEHUU aHA/IN3ATOpPa OT CeTU
3N1EKTPONUTAHNA N OTCOEANHEHUN Kabens nutaHuma.

Ha paboyem mecTe AO0/KHbI ObITb MPUHATbI Mepbl NO 0b6ecneyeHuto 3aluTbl OT
BO3EMCTBUA CTAaTUYECKOro 31EeKTPUYECTBaA.

MpoBeauTe BHEWHWIA OCMOTP aHanMs3aTopa COBMECTHO C  WCNO/b3yEMbIM
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KOMMJEKTOM NpuHag/iexHocten. [pu  HeobxogumocTu, MpoBeauTe  YUCTKY
coeamHuUTeNnen U3MepuTeNbHbIX MOPTOB aHaINM3aTopa, Kabenen n nepexonos, a Takke
CPEACTB KanuMbpOBKM W BbINONHATE MPOBEPKY MNPUCOEAUHUTENbHBIX PasMepoB
coeguHUTeNen yKkasaHHbIX YCTPOMCTB.
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4.3 BHewWHUi ocmoTp

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

NocnepoBaTenbHOCTb nposegeHMA BHEWHErTro ocMoTpa:

e Npy nNEepBUMYHOM OCMOTPE NPOBEPbTE HANMYME WU LUENOCTHOCTb NAoMb
npegnpuATUA-U3roTOBUTENA,  OTCYTCTBME  CNeaoB BCKPbITKA Kopnyca
aHanuM3aTopa, LeNoCTHOCTb Kabenen nutaHma u USB;

® NpoBepbTe OTCYTCTBME FMYOOKUX LapanuH M BMATUH Ha KOpMNyce aHa/n3aTopa,
CNefoB KOPPO3UM METAN/IMYECKUX AETANen U CnenoB BO3LAENCTBUA KUOKOCTEN
WMAN arpeccuBHbIX NAapoOB, LLeNOCTHOCTb JTAaKOKPACOYHbIX MOKPbITUIM, COXPAHHOCTb
MapKMpoBKKU. [pu 06HapyKeHUn HecoOoTBETCTBUM AanbHeuwas paboTta ¢
aHaNM3aTOPOM 3anpeLLaeTcs;

® MPW HaAM4MW, NPOBEAUTE BU3YyasIbHbI KOHTPO/Ib LLEJIOCTHOCTU YCTPOWCTB M3
KOMM/IEKTA NPUHAANEXKHOCTEN, K KOTOPbIM OTHOCATCA Kabenwu, nepexoapl wm
CPeACTBa KaNIMbpOBKY;

e NpoBeauTe BW3Ya/bHbIA KOHTPOJIb LENOCTHOCTU U YUCTOTbl COeaUHUTENEN
M3MepUTEeNIbHbIX MOPTOB aHaNM3aTopa, Kabenen U NepexonoB, a TaKKe CPeacTs
KannbpoBku. MNMpu oOBHapPyKEHUM MOCTOPOHHUX YacCTUL, NPOBEAUTE YUCTKY WX
coeguHUTenen;

® MPOBEPbTE OTCYTCTBME MEXaHWYECKUX TMOBPEXKAEHUN (BMATUH, 3abO0WH,
OTCNlaMBaHMA MOKPbLITUA U T. A.) HAa KOHTAKTHbIX M TOKOHECYLMX NMOBEPXHOCTAX
coeauHUTeNen YKasaHHbIX YCTPOMCTB.

Mpyn 06HapyKEHUN MEXaHUYECKUX MOBPEKAEHNN COeANHUTENS
KaKoro-nmbo ycTpoicTBa JanbHenwas pabota Cc  3TUm
BHNMAHMUE! aHanmsaTopom 3anpewaaetcA. AHanmsaTop Opakyerca w
M30/IMPYETCA C Lenblo NpesoTBpalLeHMA ero NpUMeHeHua u
NnoBpeXXAeHUA ro4HbIX COeauHUTeNen apyrmx yCTPOMCTB.

4.4 YnctKka coeguHutenen

UncTKy coeamHuTeNnei pekomeHayeTca NpoBOAUTb A0 M MOCAe WCMO/b30BaHMA
aHanM3aTopa U KOMMJEKTa NPUHAA/IEXKHOCTEN.

YncTKy KoaKkcmanbHbix coeamHutenen tun N, lll, 2,4 mm, 3,5 mm m IX npoBoguTb No
cneayrowen MeToauke:

® MPOTPUTE NOBEPXHOCTU COEAMHUTENEN, YKA3aHHble CTPEKaMM Ha PUCYHKaxX 6 K
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7, NAaNOYKOM C BaTHbIM TaMMOHOM, CMOYEHHbIM B CMUPTE; Kanau cnupta He
[AOJIKHbI MONaZaTb BOBHYTPb YCTPOMCTB;
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PucyHok 7 — CoeguHutenu tvn 2,4 mm, 3,5 mm un IX (po3eTka 1 BunKa)

® NMPOBEAUTE YNCTKY OCTa/IbHbIX BHYTPEHHUX MOBEPXHOCTEN CoeanHUTENEN, NPOoayYB
NX BO34YXOM;

e npocywunte coeamHutenn, ybeamtecb B OTCYTCTBMW OCTATKOB CMMPTA BHYTPMU
coeguHUTenen;

® MpoBeAuTe BM3yasibHbIM KOHTPO/b YWUCTOTbl CoeauvHuTenen, ybeauTtecb B
OTCYTCTBMM NOCTOPOHHMX YacTUL;

® MNPy HEOHXOAMMOCTU NOBTOPUTE YUCTKY.

3AMPEWAETCA npumeHATb MeTannuyeckue npegmertbl Ans
BHUMAHME! YMCTKK COeIMHUTENEN.

SANPEWAETCA  npoTupatb LEHTPa/bHbIN NPOBOAHMUK
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coeauHuTenen «poseTka». YUCTKY nNpoBOAUTb NpPOAyBKOM
BO34YyXOM.

4.5 MpoBepKa NpucoeANHUTENbHbIX Pa3MepoB

PekomeHayeTcA NpoOBEpUTb MNPU MNEPBOM WCMONb30BAaHUN MPUCOEAMHUTENbHbIE
pasmepbl coeaMHUTENe WU3MEPUTE/bHbIX MNOPTOB aHanu3aTtopa, Kabeneh u
MepexooB, a TaKXe CPeacTB KanubpoBku. B JanbHelwem, nposepsaiTe
NPUCOeaVHUTENbHbIE Pa3Mepbl PEryasapHO.

MepBan NpoBepKa coeanHUTENEN NO3BOIUT NONYYNUTb 3HAYEHUA NPUCOEANHUTENbHBIX
pPa3mMepoB, KOTOPbIE MOTYT BbITb UCNOb30BaHbI MPW 3KCMyaTalMM aHanM3aTopa aNs
OLEHMBaHMA U3MEHEHWNIN Pa3MepOoB.

MoBTOpHaA NPoOBepKa coeanHUTENE PEKOMEHYETCS, eCNU:

® N0 pes3y/nbTaTaM BHELWIHEro OCMOTPa WAM MO pPe3ynbTaTaM BbIMOJIHEHHbIX
N3MEPEHUI BO3HMKAET NPeAnoNoXKeHNEe O NONOMKE UKW NOBPEXAEHUU KAaKoro-
nnbo coeamHUTENs;

e 06HAPYKEHO, YTO COEANHUTENN YCTPOCTB, NCMNOIb30BABLUMXCA C aHAM3aTOPOM,
MOBPEXKAEHbI NN UX NPUCOEANHUTENbHbIE PasMepbl HE COOTBETCTBYIOT HOPMaM,
YCTaHOB/IEHHbIM 4/19 AAHHOrO TUMa CoeanHUTENEeN;

e C MOMEHTA Npeaplayliei NpoBepkM nposegeHo 6onee 100 npucoegmHEHUN K
nobomy 13 coegmHUTeENEN.

MpoBepKa NpUCcoeaNHUTENbHbIX Pa3MEPOB BbIMOHAETCA C MPUMEHEHMEM KOMIM/EKTA
AN U3MEPEHUN CoeauMHUTENEN KOAKCMaNibHbIX B COOTBETCTBUMM C YKa3aHUAMM
9KCMNyaTaLUMOHHOM AOKYMEHTALMM Ha HEro UAM YHUBEPCANbHbIM MHCTPYMEHTOM AA
M3MEPEHUIN NIMHEWHbIX Pa3mepoB (Hanpumep, MUKPOMETPOM, WHAMKATOPOM
4yacoBOro TMNa u ap.).

Mpu NnpoBepKe n3mepseTca ToNbKO pasmep «A» (cm. pucyHkax 8 n 9).
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PucyHok 9 — CoeguHutenn tvn 2,4 mm, 3,5 mm un IX (po3eTka 1 BuUnKa)

MpucoeguHUTENbHbIN  pa3mep «A» coeauMHUTENel  U3MEepPUTENbHbIX MNOPTOB
aHaNN3aTopa AOJIKEH HAaX0AUTbCA B Npeaenax:

e Tvn N, po3eTKa, Mm 5'26—0,08;

o Tun NMD 2,4 mm, NMD 3,5 mm, BUAKa, MM 0'00—0,08.

Hopma Ha MpuUCOeaMHUTENbHbLIN pasmep «A» coeauHUTENne APYrux YCTPOWCTB
(kabener, nepexogoB, CpeacTB  KanubpoBKWM) AO/KHA  ObiTb  yKasaHa B
9KCMNAyaTaLMOHHON OKYMEHTALMM HA HUX.
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Mpwn 0bHapyXeHUN HECOOTBETCTBUI Pa3mMepoB NPOBEPSEMOTO
COeAMHUTEeNA  YCTaHOBJIEHHbIM  HOpMaM  Heobxoaumo
BbINO/IHUTb PEMOHT. AHA/NIN3aTOP C TaKUMWU COeaUHUTENAMMU
6paKyloT.

MPUMEYAHUE

4.6 MopKnoueHUe 1 OTKOUEHUE YCTPOICTB

Mpu  3aKcnayaTauMm  aHa/AM3aTopa  MOCTOAHHO  BO3HMKAeT  HeobXxoAMMOCTb
NOAKNOMEHUA PA3/INYHbBIX YCTPOMUCTB Mmexay coboii: Kabenen K M3MepUTENbHbIM
nopTa aHa/au3aTopa, NePexonoB K Kabensm, cpeacTs KaAMBpPOBKM K nepexodam Unu
nopTam aHanNM3aTopa, a TaKKe Ucciesyemblx YCTPOUCTB K NOpTam U T.4,

MoaKkntoYeHMe YCTPOWCTB C  KOAKCMANbHbIMWU - COEAVMHUTENAMM  PEKOMEHAYeTCs
BbINONHATb B C/eAylowen nocnesoBaTeNbHOCTU ansa obecnevyeHna MaKcMmasibHOM
MOBTOPAEMOCTU pe3ybTaTa U3MEPEHNI U NPEAO0TBPALLEHUSA NONOMKU:

® aKKYpPaTHO COBMECTUTE COEAMHUTENN MNOAKNOHAEMbIX YCTPOMCTB;

® yaepKMBaA NOAKAOMAaEMOE YCTPOMCTBO, PYKaMU HAKpPyTUTe raMky coeamHuTena
«Bunka». MNpn stom pabounme NOBEPXHOCTU LEHTPaNbHbIX MPOBOAHWKOB M
OMOpPHblE MNNOCKOCTU BHELWHUX MNPOBOAHUKOB [O/IXKHbI COMPUKAcaTbCA, Kak
NMOKa3aHO Ha pucyHKax 10 n 11;

® 3aTAHUTE C MOMOLLbIO TAPUPOBAHHOTO KAtoYa (ycuaue 3aTArMBaHMA 3aBUCUT OT
TUNa coeaMHUTENA) raliky COEAMHUTENA «BUIKa», NPU 3TOM C/ieayeT yAepKUBaTb
NnoAK/Ato4Yaemoe YCTPOMCTBO MajsbLaMW WM C MOMOLLBIO K/OYa raeyHoro,
NpeaoxpaHaa ero oT npoBopaymBaHMAa. OKOH4YaTeNbHOE 3aTArMBaHWE raliku
COeAMHUTENA «BUAKa» MNPOBOAUTE, YAOEPKMBAA K/AOY 33 KOHEl, PYYKW.
MpeKpaTute 3aTArMBaHME B MOMEHT M3/10MA PYYKM K/tOYa.

MNpucoegmHeHue cnegyeTt OCYLW,eCTBAATb TONbKO BpaLeHMEM
ramKku coeanHnTenAa «BUKa».

3AMPELLAETCA Bpawatb KOpNyc NOAKAOHAEMOrO YCTPOMNCTBA.

3atarmBaHue ramku coeanHunuTena «BUIKa» BbIMONHANTE C
nomoulbto  TapnUpoBaHHOTO Knto4a C  HOPMUPOBAHHbIM
3Ha4YEHNEM KPYTALWLEro MOMEHTA.

MPUMEYHAHUE

e 0oT11,1 o0 1,5 Hm— gna coegurutenen Tun N u lli;

¢ 01 0,8 0o 1,0 H-m — gna coeguHutenen Tun 2,4 mm, 3,5 mm
nIX.
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PucyHok 11 — Coeguuutenun tun 2,4 mm, 3,5 mm u IX (po3eTka cnesa, BUIKa cnpasa)

OTKAo4YeHMe COE,CI,VIHVITeﬂel\;I AO/1XKHO BbIMOZTHATLCA B NOC/N1€00BaTE/IbHOCTU:

® C NOMOLLbIO K/tOYa, KOTOPbIM MPOBOAWNOCH 3aTArMBaHWeE, ocnabbTe KpensieHne
raMKn COEAMHUTENA «BUIKA», MPU 3TOM YAEPKMBANTE OTK/IOYaeMoe YCTPOMCTBO
MNafbLaMn WMAM C MOMOLLbIO K/OYA FAeYHOro, MPenoXpaHAAs ero Kopnyc oT
NpoBOpPaYNBaAHUSA;

® yepKMBasA  OTK/OYAEeMOEe YCTPOMUCTBO B TAKOM  MOJIOXKEHUKW, YTOObI
LLEHTPaNbHbIN MPOBOAHMK €r0 COEANHUTENA HAaXOANICA Ha TOM XKe NPAMOW, YTO U
B MOAKHOYEHHOM COCTOAHMM, PACKPYTUTE raliky COeANHUTENA «BUIKAY.
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4.7 NMopaAaoK BKAOYEHUA U BbiKNOYEeHUA npubopa

Mepen, BKAoYeHMeM npubopa B CeTb cneayeT NpPOBEPUTb
NCNpPaBHOCTb Kabena NUTaHKUA.

BHVUMAHMUE!
INEKTPONUTaAHNE M3MEPUTENA [O/IKHO OCYLLEeCTBAATbCA OT

CETM NepeMeHHOoro Toka Yactotor 50 'y HanpaxeHnem ot 100
no 253 B.

BkntoueHue aHanmsaTopa npoBoamTb B cnep,yrom,eﬁ nocnenoBaTesibHOCTU!

® BK/IIOYNTE KOMIbIOTEP,

® COEAMHUTE KAEMMY « ™= » Ha 3aJHel naHenu aHanMs3atopa C LWWHOM
3alLUTHOrO 3a3eM/eHus;

® COoeanHNTE aHaInN3aTop C KOMMNbKOTEPOM Kabenem USB 13 komnnekta NOCTaBKMH,
® NMNOoAKNAKYNTE K CETU NEepeEMEHHOIO TOKa C MOMOLLbIO Kabensa NUTaHWUA,
® BK/IIOUNTE aHA/INU3ATOP, HAa*XaB KHOMKY BbIK/AOYATENA NUTAHUA,

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

® 3anyCcTtute nporpaMmmHoe o6ecnequme;

BKAtOUEHWE MAM BbIKAOYEHME MUTAHWA BO3MOXKHO B Jsitoboin
MOMEHT BpemeHu. [pu BKAIOYEHMM MUTAHMA aHaANM3ATOPa,
NOAK/IIOYEHHOTO K KOMMbIOTEpPY, MporpammHoe obecneyeHune
NPOU3BOAMT  3arpy3ky MwuKponporpamm B npubop. Mo
OKOHYaHWKM 3arpy3km nNpubamsmTenpHo yYepes 10 ¢ aHanm3zaTop
rotoB K paborte.

MPUMEYAHUE

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

® 3aKpoWTe NporpaMmHoe obecneyeHue;
® BbIK/1IOYUTE AaHANM3ATOP, HaXKaB KHOMKY BbIK/OYATENS NMUTAHUS;
® NpU HEOb6X0ANMMOCTM pas3bepuTe cxemy U3MepPEHUN;

®* npu HEO6XOAVIMOCTVI OoTCOeANHUTE aHa/NTN3aTOpP CHa4asnla OT CETU NepemMeHHOro
TOKa, 3aTéM OT KOMMNblOTEPA, AadNEE OT WWUMHbI 3alLUTHOIO 3a3emieHnA.
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5 Mopagok paboTbl

5.1 PacnonoyeHue opraHoB ynpaB/ieHuUA

AHanusartop ueneu BeKTopHbin C1205

[>IPLANAR
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PucyHok 13 — 3agHAA naHenb
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AHanunsartop yenei BeKTopHbiv C1207
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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

[>]PIANAR

PucyHok 18 — lMepegHaa naHenb

PucyHok 19 —3agHAAa naHenb
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AHanunsatop yenei BeKTopHbii C1220

PucyHok 20 — lMepegHaa naHenb

PucyHok 21 —3agHAA naHenb
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AHanun3sartop yenei BeKTopHbiv C2209
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PucyHok 23 —3agHAA naHenb
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AHanun3satop yeneit BeKTopHbiv C1409

[>IPIANAR

PucyHok 25 —3agHAA naHenb
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AHanunsartop yenei BeKTopHbiii C1420

[=IFLANARE

PucyHoK 26 — lMepegHaa naHenb

PucyHoK 27 —3agHAA naHenb
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AHanunsatop yenei BeKTOpHbii C2220
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PucyHoK 29 —3agHAA naHenb
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AHanun3sartop yenei BeKTopHbiv C4209
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PucyHok 31 —3agHAA naHenb
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AHanun3satop yeneit BeKTopHbiv C2409
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PucyHok 33 —3aaHAA naHenb
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AHanun3sartop yenei BeKTopHbiv C4409
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PucyHok 35 —3aaHAA naHenb
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AHanunsatop yenei BeKTopHbi C4220
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PucyHok 37 —3agHAA naHenb
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AHanunsatop yenei BeKTopHbi C2420
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PucyHok 38 —NepegHaa naHenb
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PucyHok 39 —3aaHAaA naHenb
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AHanunsatop yenei BeKTopHbii C4420

P - T : T
&

[>]PLANAR

L

ke ]

PucyHok 41 — 3agHAA naHenb
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5.2 MepeaHan naHe b

@ M3mepuTenbHble NOPTbl CO CBETOAUOLAHbIMU UHAUKATOPAMM

® M3mepuTenbHble NOPTbl  CAYKAT  AN8  NOAKNOYEHMSA
nccneayemoro yCcTpomcTea. MameputenbHbI NOPT BbICTyNaeT
PORT1 500 KaK B KauecTse MCTOYHMKA UCMbITaTe/IbHOTO

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

Mpn nNoAKNIOYEHUM K OAHOMY M3MEPUTENbHOMY MOPTY
BO3MOXHO  UM3MEpPeHMe  XapaKTEepPUCTUK  OTpakeHus
nccaeayemoro ycTpomcTBa.

PORT1 500

Mpu noaknodeHun K 2/3/4 uv3mepuTeNbHbIM MOpPTam
BO3MOMHO  M3MepeHWe BCeX 3/1IeMEHTOB  MaTpuupbl
S-napameTpoB UCCeayemoro yCTPoCTBa.

CBeToAMOAHbIN  MHAMKATOP  CAYKUT 418 UHAMKaUUK
M3MEPUTENIbHOTO MOPTa, KOTOPbIM SABNAETCS MCTOYHUKOM
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 MNUTaHUA  CAYXKWUT  AnA  BKAYeHuAa [/

BbIKZTIOYEHNA NUTAHNA aHA/TN3aTOpPa.

BKNtoYEHME MK BbIKNOYEHUE NMUTAHUA BO3MOXKHO B /1t060M
MOMEHT BpemeHU. MNMpu BKAOYEHUM NUTAHMA aHaNM3aTopa,
NOAK/IIOYEHHOTO K KOMNbIOTEPY, NPOrpamMmHoOe obecrneyeHune
NPoOu3BOAUT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHWM 3arpy3KuM aHanM3aTop 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 3asemneHuma

Knemma ncnonb3yerca Ans 3a3eMmaeHums.

Ans npeaoTBpaLLeHnn NoBpeXAEHUS oT
3/1eKTPOCTATMYECKOrO pa3psaaa cneayer COeguHUTb Kaemmy
3a3eM/IeHNA  Ha KOopnyce aHanusatopa C KOPMNycom
nccaeayemoro ycTpomcTBa.

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

REF 1 SOURCE 1 MEAS 1 MepemblyKM A8 NPAMOro AO0CTyna K MNPUEMHUKaMm,
(a;l W a"# W Qﬁﬁi PacnoNoXeHHble Ha nepegHelt naHenu npubopa,

NO3BONAKT  OCYLLECTBAATb  KOHpuUrypaumwo  ana
NPOBEAEHUs CNeumanbHbIX W3MEpPUTENbHbIX 3adady. B
U ouT ‘ ouT i TPaKT reHepaTopa WCMbITaT€/IbHOrO CUrHana M
NPUeMHUKa MOTyT ObiTb BBeAEeHbl AOMOJIHUTENbHbIE
YCUNUTENW, aTTEHI0aTopbl, pPasnnyHble GUNbLTPYHOLLME
WAW cornacylowme uUenu AnA Kaxkaoro u3 MopTos,
OAHOBPEMEHHO obecneuymBalowme  ONTMMA/bHbIN
pexunm paboTbl Mccnegyemoro yCTPOMCTBa BO Bpems
N3MEpPEHU, BAU3KUA K peanbHOMY MPUMEHEHUIO, U
npMeMHMKOB npubopa.

AL AR AR

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

B nuHeike npubopoB npeacTtaBneHbl aHaNM3aTopbl C
M 'Eﬁ# IN f nepembldKaMu AnA MNOAKAIOYEHUS paclumpuTenei no
- = M uactoTe. Pacwuputenn npeacrasnaoT cobolt BHewHWe
L[
8l npeobpasosateny, nmetroLmne BO/IHOBOAHblE
ur w ouT

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

M
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Ona paboTbl paclwmputenen TpedbyrTcs UCnbITaTeNbHbIN
N TeTepOANHHbIN curHanbl NpmMbopa. BbixoaHble CUrHabI
paclumMpuTenen c 4acTtoTOM, PaBHOM MPOMENKYTOUYHOW,
NocTynatT B NPUEMHUK, NpeobpasytoTca B undposble

Kogbl M noaatoTcA Ha nocneagytouwyto obpaboTky B
CUrHaNbHbIN Npoueccop.
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5.3 3agHAaa naHenb
@ BbiKntoyatenb NnuTaHmaA

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

BK/tOYEHME MK BbIKNOYEHUE NMUTAHUA BO3MOXKHO B /1t060M
MOMEHT BpemeHU. MpK BKAOYEHUM MUTAHUA U3MeEpUTens,
NOAK/IIOYEHHOTO K KOMMNbIOTEPY, NPOrpaMmmHoe obecrneyeHune
NPoOu3BOAUT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHUM 3arpysku npubaumsutenbHo 4Yepes 10 ¢
N3MepuTeNnb rotoBs K paboTe.

@ Pasbem gna nogKknoyeHua Kabens nutaHusa

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

B 3KCTpeHHbIX cuTyaumAx, C Uenblo npeaoTBpalleHuns

NOPa*KeHUA  3NEeKTPUYECKMM  TOKOM  WAuM  Ana  Apyrux

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

SAMNPEWAETCA npousBogmtb CoeguHEHUE UAU pasbednHeHue
Kabena NUTaHMA NP BKIOYEHHOM aHaNM3aTope.

@ BbIX04, CMHXPOHU3ALL UMK

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

Bxog Ext Trig In cny»ut pna nNOAKNOYEHMA UCTOYHMKA
CMrHana BHewHero 3anycka. CUMHXPOHM3AUMA WAW 3anycK
npubopa BO3MOX€EH no Pa3NNYHbIM cobbITHAM,
NepevymcneHHbIM B NporpamMmMHoOm obecneyeHumn.

Bbixo4 [AON18 NOAOKNIOYEHUSs K  BHYTPEHHEMY OMOPHOMY
reHepatopy AnA CO34aHUS  eAuHOM  LWKalbl BPEMEHU
(BpeMEeHHOM CUHXPOHM3AUMK) PA3TNYHBIX YCTPOMCTB.

BbIXOZ MOKET UCMONb30BATLCA 4711 KOHTPO/A NapameTpos
CUrHana  BHYTPEHHEro  OMOPHOro  reHepatopa  npu
NPOBeAEHUN ANArHOCTUKKN, TEXHUYECKOTO 0BCNYKUBAHUA NN
PeMOoHTa.

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

Bxo4 418 NOAKNHOYEHWA BHELIHEro OMOPHOro reHepaTtopa,
obecneymBaloWero CUHXPOHHYO paboTy Bcex Y3/10B M
6n0kKoB npubopa.

YacToTa BHelwwHero onopHoro reHepatopa 10 Mrwu,

® BxoAabl 4N M3MepeHUsa HanpAaXKeHUU NOCTOAHHOrO TOKa (onuusa)

OnNuUMOHaNbHO B COCTaB NpuBopa MOXKET BK/IOYaTbCA

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

BbIXxoAbl 3NeKTPONUTaHUA paclumputenei no yvacrore (tonbko C4209,
C4209 n C4409, C4420)

CoeauHUTENb ANA NOAKNIOYEHMA Kabensa NUTaHWA BHELIHUX
paclumMpuTenei no yacrore.

dneKkTponuTaHue pacwuputenen oCyLLecTBAseTCcA
Hanps*KeHnem NOCTOAHHOro TOKa ¢ 6/10Ka NUTaHuA npubopa.

@ Pasbvem USB 2.0

CoeguHuTenb Ana noakntodeHua npubopa K BHELHemy
yNpaBAAoLWEMY KOMMNbIOTEPY.

Knemma 3azemneHums

ana obecneyeHus aNeKkTpobesonacHoOCTH cnepyet
MNOAKNOUYUTL KAEMMY 3a3eM/IeHMA Ha Kopryce aHanausatopa
1 K LUMHE 3aLLWUTHOIO 3a3eM/IEHMS.
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@ Mpepoxpanurens (tonbko C1209)

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

( [IONYCKaeMoro 3Ha4yeHus.
A
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5.4 MopsagoK nposeaeHUA NU3MepeHUn

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

MporpammHoe obecrneyeHne MMeeT LWUPOKMA Habop ¢yHKUMA, obneryatowimx
npouecc W3MepeHuit: 60/bluoe KOAMYECTBO OAHOBPEMEHHO OTObpaKaemblix
rpaduKoB, pa3BMTaAA MaAPKEpPHaAa cucTema [ANA MNOMUCKA HYXHbIX 3HAYeHU no
3a4@aHHOMY KPUTEPUIO, AOMYCKOBbIM KOHTPO/b, MaTemMaTMyeckas U CTaTUCTUYeCKas
06paboTKa, PpuNbTpaLMA, COXPaHEHME W BOCCTAHOBEHWE WM3MEPEHHbIX AAHHbIX W
HaCTPOMKN OpraHoOB ynpaBneHWA. Peann3oBaHa MOAAEP)KKA CeAyHoWnX PeMMoB
paboTbl: ynpaBieHuMe 3anyCKOM pa3BEPTKU, USMeEPEHNE U 0TOBpaXKeHne HanpPsaXKeHUA
MOCTOAHHOIO TOKAa CWUHXPOHHO C Pa3BEPTKOM MO 4acTtoTe, npeobpasoBaHue
MMMeaaHCca, UCKNKYEHNE MU BCTPAUBaHME LLENU U BPEMEHHAA Cenekuma.

MopAfOK NpoBeAeHUA M3MEPEeHWUR, BKAOYAA MNOAHOE OnucaHue moaenn ownbok
aHaNM3aTopa, yCTaHOBKY NapamMeTpoB, ONUCaHME CONYTCTBYHOLLMX CXEM U3MEPEHUN U
KannbpoBKK, oTobparkeHMe pe3yibTaToB B pa3/INYHbIX GOpmaTax, NpUBEeAEHbI B 4acTuH
Il pykoBOACTBa NO 3KCMNAyaTaunu.

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

BHUMAHMWE! Ha CXeMax U3MepeHU).

3aTarnMBaHWe coeguHUTEeNel cneayeTt BbIMOJHATbL C NMOMOLLbIO
TApPUPOBAHHOIO K/JY4A C HOPMUPOBAHHbIM  3HAYEHMEM
KPYTALLErO MOMEHTA.

OCHOBHbIE peXXUMbl U3MepeHuit
S-napameTpbl

S-napameTpbl 4-X NOPTOBOro Npubopa

S-napameTpbl C NPAMbIM AOCTYNOM K NPUEMHUKAM

banaHCHbIe namepeHus

MapameTpbl YCTPOMUCTB C NEPEHOCOM YaCTOTbl

AHanus 1 dunbTpauns Bo BpemeHHoM 0b61acTu
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®PYHKUMOHaNbHbIE BO3MOXKHOCTU

A6CoNOTHAA MOLLHOCTb
JINHEMHOCTb aMNANUTYAHOWN XapPaKTePUCTUKMU
UmneaaHc
[loBepuTenbHbIM TecT
CUHXpOHU3aUmA
ABTOMaTM3aumsa

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

Ha pucyHKax ganee npuBedeHbl TUMWYHbIE CXEMbl M3MEPEHUIA B COOTBETCTBUM C
BbIOPAHHbBIM PEXMMOM.
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S-napameTpbl

1 2
/
-‘-
1 — UameputenbHbiit Kabenb

2 — Wcchepyemoe yCTPOMCTBO

KoaddumumeHT oTparkeHma o4HONOPTOBOrO YCTPOMCTBA

L]

°
1 2 1 i
_T
‘ o m
1 — ameputenbHbln Kabenb
2 — Wccnepayemoe yCTPOMUCTBO

OAHOBPEMEHHOE U3MEPEHUE YETLIPEX 3/IEMEHTOB
MaTpPULbl pacceaHnn ABYXNOPTOBOro yCTPOMCTBa 3a
OZlIHO noAaxntodeHne. IameHeHMe HanpasBaeHus
30HANPOBAHMNA UCMbITAaTEIbHOrO CUrHanNa
OCYLLECTB/IAETCA BCTPOEHHbIM NepeK/oyaTenem.

U3mepeHue

S-napameTpbl

dopmar

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

AHanus

dneKkTpuyeckas
3aJepKKa
CmelueHune ¢pasbl
MNpeobpasoBaHue
nmnegaHca
Mpeobpa3oBaHue
napametpos (Z, Y,
nHBepcuA S)
NckntoueHune Lenu
BcTpamsaHume uenu

BpemeHHas obnactb

DYHKUUU

CraTucTtuKa

Monoca nponycKkaHuA
HepaBHOMeEpPHOCTb
MapameTpbl pnabTPa
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S-napameTpbl 4-X NOPTOBOro aHaaAn3artopa

1 — N3meputenbHbii Kabenb
2 — Nccnepyemoe yCcTpOMCTBO

OfHOBpemMeHHOe M3MepeHUe LEeCTHAAUATU 31EMEHTOB
MaTpPMULLbl PACCEAHMA YETbIPEXNOPTOBOrO YCTPOMCTBA 3a
OAHO NOAKNOYEHUE
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U3mepeHue
S-napameTtpbl

dopmar

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

AHanus

dneKkTpuyeckas
3a/epKKa
CmelueHune ¢pasbl
MNpeobpas3oBaHue
MmneaaHca
MNpeobpasoBaHue
napameTpos (Z, Y,
nHBepcuA S)
NckntoueHne Lenm
BcTpamsaHme yenu
BpemeHHaa obnactb

PYHKLUN

Cratnctuka
lMonoca nponycKaHmaA
HepaBHOMeEpPHOCTb
MapameTpbl GunbTpa



Mpamoi gocTyn K npueMHUKam

U3mepeHue
1 S-napameTtpbl
s 3
] dopmar
2 et 2 Amnn nor
WaA
Ay wh1d _ Amnn nuH
——— — : KCBH
el - § i . Pasa
- $a3a>180
e B rB3
i Pean n MHum
5 Monap
Bonbn
//-I{HHH.H ‘\\ A
nepesan . Hanus
1 /— @ HarTH > j‘ /1 AneKkTpuyecKkas
i 3a4epKKa
- ™, ’ﬁ ’ﬁ / - - CmelueHune ¢pasbl
¢ HATTE <] = Npeob6pasoBaHue
el 4r e MMMegaHca
e
\_ = J MpeobpasoBaHue
napameTpos (Z, Y,
1 — Kabenu, 2 — ATTeHoaTopbl nHBepcus S)
3 —Ycunutenno, 4 — PUNbTp HUKHUX HACTOT NckntoveHune uenu
5 — N3mepuTenbHble Kabenu BcrpansaHue uenu
6 —WUccnegyemoe yCcTpoOMCTBO BpemeHHaa obnactb
N3mepeHne 31eMeHTOB MaTpuULbl pacCeAHNA OGHOTO DyHKUMK
KaHafna npuemo-nepeaaroLLero yCTponcTea
Cratnctuka
lMonoca nponycKaHmaA
HepaBHOMeEpPHOCTb

MapameTpbl pUAbTPa

105



[eHepaTop

WCMLITATENLHOM
. CcUrHana
ATT
|
o}o
_<] T 1 [:-{\.b

| g — - = e
a8l a g |38sc <|a <|8| 8|c
TR ] oo ap 00
— = = i~ e I [ Y|
(T (T
T o =T 2 w2 8 T
- L. (i -
o = = o
v W

PacnonokeHne nepemblyek gns NpAMOro A4ocTyna K
NPUEMHUKaAM
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banaHcHble namepeHua

U3mepeHue

S-napameTtpbl

° ° o B S-napameTpbi B
! ! ! b depeHumanbHoOm
pexmme
2 KoadpuumeHt
O ocnabneHua
’ 0w cuHbasHowm
1 1 coctaBnatoLei
g | wi
OuncbanaHc

1 — N3meputenbHbii Kabenb
2 — Nccnepyemoe yCcTpOMCTBO

N3mepeHne NapameTpoB yCUIUTENS B
anoddepeHumanbHOM pexnume

Tunbl 6anaHCcHbIX Lenen

HebanaHcHo-6anaHcHoe ycTpoicTeo (SE-Bal)

l.rqxlll::'lﬁll"t b
Norvueckmid Port a | JNorvueckuii
Heba- _a— | : BanaHcHbINA
NaHCHBIRA [ | Port 2 (Bal)
Port 1 (SE) \ 'Port ¢
Mccnegyemoe
YCTROMCTEO

BanaHcHo-6anaHcHoe ycTpolicTeo (Bal-Bal)

Port af,«ll o Port c
- \
RNorvyeckKia I" i NorvyeckMia
BanaHCHBIA < -l— | : BanaHcHbIA
Port 1 (Bal) \ f | Pport2(Bal)
! i o
Port b"-._‘, W Portd
Hccnepyemoe
YCTOOMCTED
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HebanaHcHo-HebanaHcHoe-6anaHcHoe ycTpoicTso (SE-
SE-Bal)

Noruyeckmid
HebanaHcHbIA

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

Norvyeckmidi port b ’Fartd

HebanaHcHbIA Mccneavemoe
Port 2 (SE) Ay
YCTROMCTEO

BanaHcHoe ycTpolicTeo (Bal)

~

Porta, |
Norvueckuii I
BanaHcHb — : |
Port 1 (Bal \
(Bal) Portb
Hccneayemoe
YCTROMCTED
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U3mepeHna c nepeHOoCoOM YacToTbl

U3mepeHue

S-napameTtpbl

L]

L KoadpunuymeHt

npeobpasoBaHus

McrnoueHue uenum [pynnosoe Bpems

3
‘@* q ‘ 3ana3AbiBaHNA
!\ 4

7 ™
s

1 — UameputenbHble Kabenu
2 — [loONONHUTENbHbIN CMEecUTeNb
3 — dunbTp, 4 — Uccnegyemoe yCTpOMCTBO
5 — VcTOYHUK curHana (reHepartop)

M3amepeHune napameTpos cmecutena. B kauectse
reTepoAmHa UCNONb3yeTcA BHELHUI UCTOYHUK CUTHANa

McrnwoueHue Luenu

o -
8 °
1 @ 1
1 — UameputenbHble Kabenu

2 — 1oNnoNHUTENbHbIN CMEecUTEeNb
3 — dunbTp, 4 — Nicchepgyemoe yCTPOMUCTBO

N3mepeHne napameTpoB cMecuTens ¢ MOMOLLbHO
YyeTblpexnopToBoro npubopa
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BpemeHHasa obnacTb

1 — U3ameputenbHbiit Kabenb
2 — AHTeHHa

PaspeneHune curHanos Bo BpemMeHHoM 061actum ¢
nocneayouLen cenekumen

YacToTHaA obnacTk

]

KoaddbmumeHT
oTpaEeHWA, 1B

L
=

Yacrtora, 'y 20

BpemenHan obnacte

nnynecHas
XapakTepucTMKa

—

400

0

PaccroAHue,

PacyeT MNynbCHOM XapaKTEPUCTUKM LLenn
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U3mepeHue
Z-npeobpasoBaHue
AQHHbIX U3 YacTOTHOM
obnactu
npeaBapuTenbHO

YMHOEHHbIX Ha
dYHKUMIO OKHa

DYHKUUU
Tun npeobpasosBaHus:
PEXMM pagmocurHana,
PEXUM BMAEOCUTHANA

Cenekuymua



6 NMoBepKa

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

MeToguKka noBepkM paspaboTaHa € y4éTOM TpeboBaHUM W pPeKoOMeHaauUuH,
npueenéHHbix 8 M 3411-2013.

MoBepKa NPOU3BOAUTCA aKKPEAUTOBAHHbIMU B YCTaHOBAEHHOM nopaaKke B obnactu
obecneyeHma egMHCTBA M3MEPEHUN HPUAMYECKUMU NULUAMU U UHOMBUAYANbHBIMMK
npeanpuUHMMaTeNaAMMU.

OnpeaeneHve nNOrpewHoCcTM M3MepeHuin moayns u  ¢dasbl
KO3pPMUMEHTOB Nepeaaym n OTParKeHMA ONA aHA/IM3aTOPOB B
BO/IHOBOAE C  CeYeHMeM, OT/JUYalWMmMca  OT  ero
N3MepUTENbHbIX MOPTOB, C/ieAyeT NPOBOAUTb B COOTBETCTBUM C
MW 3411-2013.

Ecnu BblMMCNEHHBIE NOTPELIHOCTU U3MEPEHUI Mmoayna U dasbl
KO3OPUNUMEHTOB Nepesaym M OTPAXKEHUSA MeHbLUE 3HaYeHUN,
NpmMBeAEHHbIX B HAaCTOALLEM PYKOBOACTBE MO dKCN/yaTauuu B

BHUMAHMUE! pasgene «TexHUYECKMe XapaKTepPUCTUKM», TO 3a MNOrpPeLHoCTb
U3MepeHnn cnepyetr MPUHATb YKa3aHHYyl B pyKoBoacTee. B
06paTHOM C/ly4ae HY)KHO MCMNO/JIb30BaTb  PaCCYMTAHHbIE
cornacHo MM 3411-2013 3Ha4yeHMA NOrpPeLHOCTEN.

[lns BbINONIHEHUA M3MEPEHWUN COCTaB aHa/IM3aTOPOB AO/KEH
ObITb AOMNOMHEH KOMMAEKTOM WM3MEpPUTE/IbHbIX NepexoaoB M
Habopom KannMbpoBOYHbIX mep (Habopom mep
K03pPUUMEHTOB Nepeaaun 1 oTPaXKEeHUA) C COEAMHUTENSIMU B
HOBOM TUMNE BONHOBOAA.

[ns BbINONHEHUA MOBEPKM B MOJYaBTOMATUYECKOM pPEXMME C BO3MOMHOCTbHO
NPOTOKO/IMPOBAHMA  pPe3y/NbTaTOB  U3MeEpPeHuidr  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 MNOrpPewHoOCT YCTaHOBKM YacTOTbl BbIXOAHOTO
CUTHanNa;

e onpeaeneHne OTHOCUTE/IbHOM MOrpPelHOCTM YCTAaHOBKU YPOBHS  BbIXOAHOM
MOLLHOCTMU;

e onpeaesneHne cpeaHero KBaapaTUYECKOro OTKAOHEHNA Tpacehl;
e NpoBepKa yPOBHA COBCTBEHHOrO WyMa NPUEMHMKOB;
e onpeaeneHne HECKOPPEKTMPOBAHHbIX NapaMeTPOB;

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

[Ona onpegeneHva MOrpewHoCTM U3MepeHun moayna u ¢asbl KoadpdpuumeHToB
nepeaayn n oTpaKeHna AONYCKaeTCA MCNOb30BaTb 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 NOJIHOrO0 CONPOTUBAEHMA, W aTTeHwaTtopbl 20 wn 40 ab.
NosanemeHTHaA NpoBepKa BbinonHaeTcA B cootTsetcTtemmn ¢ MU 3411-2013 n ocHoBaHa
Ha MeTode CpaBHEHMA KannbpOBOK, MCNO/b30BaHWE KOTOPOro TpebyeT Hanuyua
3TA/IOHHOFO  CPeacTBa  KanuMbpoBKM € M3BECTHbIMU  METPOSIOTMYECKMMMU
XapaKTepUCTUKamu.

7 MNpoBepKa paborocnocobHoCTH

MpoBepKa BbINOAHAETCA C MNOMOLLbIO nporpammHoro obecnedeHma «VNA
Performance Test» B MO/AyaBTOMaTUYECKOM  pPEXMME C  BO3MOXHOCTbIO
MPOTOKO/IMPOBAHNA PE3YNbTAaTOB U3MEPEHUNA.

8 TexHuueckoe obcnyknusaHue

HacToawmin pasgen yctaHaBnMBaeT NOPAAOK M NPaBUIa TEXHUYECKOTO 06CNYKMBaHUSA
aHanu3aTopa, BbINO/JIHEHME KOTOPbIX obecneymMBaeT MOCTOAHHYH T[OTOBHOCTb
aHanmusaTopa K pabore.

8.1 O6bwume yKkasaHuA

TexHuyeckoe obcnyKuBaHME aHaNM3aTOPa 3aK1H0YAETCA B NOAAEPXKaHMM annapaTypbl
B paboyem COCTOAHUU, B PEryAAPHOM KOHTPOJIE TEXHUYECKUX XapaKTEPUCTUK NyTem
nposeaeHus NpodUNaKTUYECKUX pabor, KOHTPO/bHbIX npoBepoK 7
NPodUNAKTUYECKUX NPOBEPOK Pabouymx 3Ta/IOHOB, BXOAALLMX B COCTAB aHaNM3aTopa.

8.2 MopAgoK NpoBeAeHUA TEXHUUYECKOro 06Cny»KMBaHUA

Mepen, nNpoBeAeHMEM  TEXHUMYECKOro 0OCNyXMBaHMA  cneayeT  NoAroToBUTb
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HEOOXOAUMBIN WMHCTPYMEHT, NPUHALJIENKHOCTU UM MaTepuanbl: MUHLET, OTBEPTKY,
MATKYHO KUCTb, CNUPT 3TU0BbLIA PEKTUGUKOBAHHDIW, BETOLWb, 65A3b, Mapto.

Mpn HenocpeacTBEHHOM MCNO/b30BAHUM aHanu3aTopa NO Ha3HAYeHWUIO NPOBOAATCA
cneayouime Buabl 06cnyKmMBaHuA:

® KOHTPOAbHbIN ocmoTp (KO);

e TexHu4yeckoe obcnyxkumsanue 2 (TO-2).

Mpu KpaTKoBpemeHHOM xpaHeHun (ao 1 roga) nposogutca KO.

Mpu anntenbHom xpaHeHun (6bonee 1 roga) npoBoaATCA:

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

® TeXHU4YecKoe obcnyKumBaHue 2 npu xpaHeHnu (TO-2x).
KoHTponbHbI ocmoTp (KO) BKAtoyaeT:

® NpoBepKa KOMNNEKTHOCTU,;

® BHELWHWIA OCMOTP AN NPOBEPKU OTCYTCTBUA MEXAHUYECKUX MNOBPEKAEHWUN,
LEeNOCTHOCTU  M30/IIUMOHHBIX M JITAKOKPACOYHbIX MOKPbLITUIA;  WUCNPABHOCTU
coeguHUTEeNbHbIX MPOBOAOB, Kabenen NUTaHUsA, 3a3eMNeHuUA.

TO-2 BKAOYaeT B cebA:

® KOHTPOAbHbIN ocmoTp (KO);

® NpoBepKy OYHKUMOHMPOBAHUA aHa/iu3aTopa (npoBoAMTCS MPU MNOAroTOBKE K
MCMNO/Ib30BaHMIO MO Ha3HAYEHUIO);

® MPOTUPKY KOHTAKTOB  3/1IEKTPUYECKUX Pa3bemMOB U BbICOKOYACTOTHbIX
coeiMHUTeENen;

® MPOBEPKY NPaBUIbHOCTM BeAEHMA IKCMYaTaUMOHHON AOKYMEHTAUNN;
® NpoBepKy paboTocnocobHOCTM OTAENbHbIX Y3/10B U 6HNOKOB;

e nNpodunakTnyeckune paboTol.
MpodunnakTuyeckmne pabotol npu TO-2:

® BCKpPOMTE aHanuM3aTop;
® ya/NTe Nblb CTPYEN CXKATOTO BO3AYXa;
® NPOBEPbLTE KPENNEHUA Y3/10B, COCTOSHME Naek;

® 3aKPOMTE KPbILWKU;
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e NpoBeauTe NOBEPKY;

® yNakKynTe aHaau3aTop.

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

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

® MPOBEPKY HANMYMA aHAIM3ATOPA HA MECcTe XPaHeHus;
® NpoBeAeHNe BHELHEro 0OCMOTPA COCTOAHWUA 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;

® NNpoBeAEeHME NOBEPKMU;

® YNaKOBKY aHa/M3aTopa;

® NPOBEPKY COCTOAHUA IKCMNYyaTaUMOHHOM AOKYMEHTALMN;

® OTMETKY O BbINOJIHEHHbIX paboTax B popmynsape .

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

MpoBepKa NO 3TOMY MYHKTY BKAKOYAET CeayoLLne onepaunn:

® MPOBEPKY TEXHMYECKON MPOYHOCTHU, 334E/KM pPaA3bEMOB, CETEBbIX BUJIOK,
HaKOHEYHMKOB Ha BcCex Kabenax W LWHypax, TEeCcTUpOBaHME MPOBOANMOCTM
COOTBETCTBYIOLLMX KOHTAKTOB, pa3bemMoB, Kabene;

® MPOBEPKY KayecTBa pPasbeMHbIX COeanHEHUI (COCTOAHUE pe3bbbl, BO3MOXHOCTb
M yao6CcTBO 3aBMHYMBAHUA B Pe3bO0OBbIX pa3bemax).

B cnyuyae Heya0BNETBOPUTENbHbIX PE3Y/IbTAaTOB NPOBEPOK MPUHATL 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, MYTEM CHATUA KPbIWEK, NaHenem; npu sTom
KOHTPO/NIMPYIOT  KayecTBO naek. Heobxoaumo cobntogatb  mepbl  3awWumTbl
NoJIyNnPOBOAHUKOBbIX 3/IEMEHTOB OT CTaTUYECKOrO 3/IeKTPUYECTBa.

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

9 TeKyLWnit peMOHT

MpX NONOMKe aHa/nM3aTopa AOMNYCKAETCA TOJIbKO TEKYLMM PUPMEHHBIN PEMOHT,
NMBO PEMOHT, KOTOPbIN OCYLLECTBAAIOT NPEANPUATUA, MMEIOLLME COOTBETCTBYHOLLLYHO
NUUeH3no. MeToa peMoHTa — 06e3/1MYEHHbIN.

3AMPELLAETCA HapywaTb 3aWuTHble NA0OMObI, NPOU3BOAUTL

BHUMAHME! N
CaMOCTOATE/IbHbIN PEMOHT.

PeMOoHT, BbINoHAEMbIN gns obecnedyeHma nnm
BOCCTAHOB/IEHNA PaboToCNoCOBHOCTN aHanm3aTopa u
COCTOALLNI B 3aMeHe U (M1Kn) BOCCTAHOBNEHUM OTAENbHbIX
yacTten.

Tekywnm pemoHT

MeToa peMoHTa, NPy KOTOPOM He COXpaHAeTcs
NPUHAA/1EXKHOCTb BOCCTAHOB/IEHHbIX COCTaBHbIX YacTel K
onpeaeneHHoOMy 3K3eMNAApY aHanmn3aTopa.

Ob6e3nnyeHHbIN
MeToz,

10 XpaHeHue

AHanusatopbl A0 BBEAEHMA B IKCN/yaTaUMUIO [OO/IXKHbI XPAHUTLCA B YMNAaKOBKe
npegnpuATMA — U3roTOBUTENA NPU TemnepaType OKpyrKawuwero so3gyxa ot 0 ao
natoc 40 °C 1 oTHocuTenbHoM BaaxHocTn Ao 80 % (npu Temneparype natoc 25 °C).

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

B nomelieHnsax ana XpaHeHUa codepykaHue MblK, MapoB KUCAOT U LLENOYeEN,
arpeccMBHbIX ra3oB W APYrMx BPeAHbIX MPUMMECEN, BbI3biBAlOWMX KOPPO3UKD, He
[OJIKHO MPEBbIWaTbh CoAepPKaHNe KOPPO3UMHO — aKTUBHbIX areHToB A5 aTmocdepbl
Tnna 1 no NOCT 15150-69.

11 TpaHcnopTupoBaHue
Morpy3Ka v BbIrpy3Kka yNnakoBaHHOIr0 aHaANU3aTopa A0MXHA NPOBOAUTLCA aKKYypaTHO,
UCKNKOYaA yaapbl U noBpexXaeHnA YyNnakKoBKU. |_|pM TPAHCNOPTUPOBAHUN aHA/NIN3ATOP

cnegyeT yCTaHaBAMBATbL COMNMAaCHO HaHeCeHHbIM Ha YrNaKoBKe 3Hakam. He gonyckaetca
KaHTOBaHWME aHa/1n3aTtopa.
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JonyckaetcAa TpaHCNOPTUMPOBaHWE aHanM3aTopa B YMNaKOBKe npeanpuaATuA-
M3roToBuUTENA  BCEMM  BUOAMM  3aKPbITOrO  TpaHcnopTa C  YCAOBUAMM
TpaHcnopTuposaHma no NOCT 22261-94 ana rpynnol 3:

e TemnepaTypa oKpyxatuwero sosgyxa ot muHyc 50 °C go 70 °C;
® OTHOCUTENbHAA BNAXKHOCTb Bo3ayxa npu 30 °C He 6onee 95 %;

e atmocdepHoe gasneHue ot 70,0 ao 106,7 kMa (o1 537 ao 800 mm prT. CT.).

AHanusaTopbl paspellaeTca TPaHCNOPTUPOBATb B YNaKOBaHHOM BUAE B YCA0BUAX,
MCK/IIOYAOWMX  BHELWHME BO34EWCTBMA, CMNOCOOHble BbI3BaTb  MeEXaHM4YecKue
NOBPEXAEHUS MAW HaAPYWWUTb LENOCTHOCTb YMAKOBKWM B NyTU cnedoBaHusa. Mpu
TPAHCMNOPTUPOBAHUN AOOJI)KHA ObiTb  NPeoycCMOTPEHA 3aluTa  OT  NonajaHus
aTMocdepHbIX 0CaAKOB U Mbi/N.

TptomMbl cygoB, Ky30Ba aBTOMOOWUNEN, MUCNONb3yemMble A5 MEPEBO3KU, HE OOJIKHbI
cogeprkaTb NApPOB KWUCAOT W LENOoYel, arpecCUBHbIX rasoB M APYrux BpeaHbIX

HpMMeCEVI, Bbi3biBaOWNX KOPPO3ULO.

AHanusaTtopbl,  TPaAHCNOPTUPYEMblE  BO3AYLWHbIM  TPAHCMOPTOM,  OOJIMKHbI
pacnosiaratbCsA B yNaKOBKe B OTaN/IMBaeMbIX repMeTU3NPOBaHHbIX OTCEKaX.
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12 NpunoxeHue A (cnpasouyHoe) O630p npubopos

U3ameputennb

C1205 ..

=0

AnanasoH
yacror
Konunuecrso
TOYek
Bpemsa
U3mepeHun
Konunuecrso
nopToBs

ot 100 Kkl'y oo
4,8 Ty,

ot 1 o 500 001
10 mKc

2 nopta, Tun N

ot 100 Kl'y, go
7 My,

ot 1 o 500 001
10 mKc

2 nopta, Tun N

BbixoaHasa
MOLLHOCTb
CpegHuit ypoBeHb
wyma
DOuHamuue ckuii
AMNanasoH
CKO Tpaccol

OT MUHyc 60 o
10 pbm

MuHyc 143 abm/Ty,

0,001 b

OT MuHyc 60 o
15 apbm

MuHyc 143 abm/Ty,

0,001 nb

PexXumbl
M3mepeHun

S-napameTpbl
JlnHelHOCTb
MmnepaHc

Mpeobpa3oBaHue
4acToTbl
Mpeobpa3oBaHue
yacToTbl (onuma
MXR-9)

S-napameTpbl
JInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
YyacToTbl (onuma
MXR-9)

CneuuanbHble
peXXumbl

BpemeHHasn
obnactb (onuma
TD-9)

HanpsaxeHue

BpemeHHasn
obnactb (onuma
TD-9)

HanpsaxeHue



U3smeputenb

C1209

C1209 vz,

=0

C2209

[PIPIANAR

Ca—

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kly go
91Ty,

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

ot 100 Kl'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 oo
15 apbm

MuHyc 143 abm/ly,

0,001 nb

OT MuHyc 60 oo
15 pbm

MuHyc 143 abm/ly,

0,001 pb

Pexxumbl
M3mepeHun

S-napameTpbl
JInHenHoCTb
MmnepnaHc

Mpeobpa3oBaHue
yacToTbl (onuma
MXR-9)

S-napameTpbl
JInHeMHoCTb
MmnenaHc

Mpeobpa3oBaHue
yacToTbl (onuusa
MXR-9)

CneyuanbHble
pexxumbl

BpemeHHasn
obnactb (onuma
TD-9)

HanpsaxeHue

Mpamoi gocTyn K
NPUEMHUKaM

BpemeHHasn
obnactb (onuma
TD-9)

HanpaxeHue



AnanasoH

BbixoaHasa
yacror
MOLLHOCTb
Konunuecrso G o,
UsMeDUTEND TOoYek LvMa PeXXxumbli CneyuanbHble
P Bpemsa ¥ " M3mepeHun peXXumbl
- AvHamuueckumn
U3MmepeHun ATETEEG
Konuuyecrso
CKO Tpaccol
nopros
C4209 ot 100 Ky oo OT MuHYC 60 A0 S-napameTpbl MpAamown focTyn K
9y 15 abm JNInHelHocTb fpUEMRMKaM
i 54209‘ u ‘(.‘ .(: . [IPIANAR aCLUM eHme o M BpEMeHHaﬂ
S—C— : P 11'8 - A MuHyc 143 abm/Tuy mnenaHc o6nacTb (onuus
4 Mpeobpa3oBaHue TD-9)
0,001 Ab yactoTbl (onyma
ot 1 8o 500 001 MXR(—9) 4 HanpseHne
10 mKc
2 nopta, Tun N
C1409 ot 100 Kl'y oo oT MUHyc 60 ao S-napameprl npﬂMOﬁ AOoCTyn K
9y 15 nbm JIMHeHOCTb fIPEMHIKaM
C1409 | s, BIPIANAR BpEMGHHaFI
ot 1 oo 500 001 MuHyc 143 abm/Iy NmnepaHc o6nacTb (onuua
MpeobpasoBaHue TD-9)
10 mKc 0,001 6

yactoTbl (onuma

4 nopTta, TN N MXR-9) HanpsxeHue



U3smeputenb

C4409

@@ lirli‘a‘l]‘d
o @@= .5,

[PIPIANAR

("n'(l‘rlld
o of o=
©-8-8.,

AnanasoH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 Kl'y go
9Ty,

ot 1 o 500 001
10 mKkc

4 nopTta, TN N

ot 100 Kl'y, go
91Ty,

paclmpeHme 4o
110 My,

ot 1 o 500 001
10 mKc

4 nopTta, TN N

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

OT MuHyc 60 oo
15 apbm

MuHyc 143 abm/ly,

0,001 nb

OT MUHyc 60 o
15 apbm

MuHyc 143 abm/ly,

0,001 ab

Pexxumbl
M3mepeHun

S-napameTpbl
JInHenHoCTb
MmnepnaHc

Mpeobpa3oBaHue
yacToTbl (onuma
MXR-9)

S-napameTpbl
JInHenHocTb
MmnenaHc

Mpeobpa3oBaHue
yacToTbl (onumn
MXR-9)

CneyuanbHble
pexxumbl

PacwunpeHue
AnanasoHa 4yacToT

BanaHcHble
n3mMepeHus

BpemeHHasn
obnactb (onuma
TD-9)

HanpsaxeHue

Mpamon gocTyn K
NPUEMHUKaM

BanaHcHble
n3mepeHms

BpemeHHasn
obnactb (onuus
TD-9)

HanpsaxeHue



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 Kl'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 oo
10 pbm

MuHyc 133 abm/ly,

0,001 nb

OT MuHyc 60 oo
10 abm

MuHyc 133 abm/ly,

0,001 pb

Pexxumbl
M3mepeHun

S-napameTpbl
JInHenHoCTb
MmnepnaHc

Mpeobpa3oBaHue
yacToTbl (onuma
MXR-20)

S-napameTpbl
JInHeMHoCTb
MmnenaHc

Mpeobpa3oBaHue
yacToTbl (onuusa
MXR-20)

CneyuanbHble
pexxumbl

Mpamon gocTyn K
NPMEMHMUKaM

BpemeHHan
obnactb (onumsa
TD-20)

HanpaxkeHune

PacwupeHue
AnanasoHa 4yacToT

BpemeHHasn
obnactb (onuma
TD-20)

HanpaxeHue



U3smeputenb

C2220

Anana3oH
yacror
Konunuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopToB

ot 100 kl'y po
20 Iy,

ot 1 o 500 001
12 mKc

2 nopta, NMD
3,5 mm

ot 100 kl'y po
20 My,

pacwuunpeHune oo
110 My

ot 1 oo 500 001
12 mKc

2 nopta, NMD
3,5 mm

BbixogHasa
MOLLHOCTb
CpeaHuii ypose
PEAHMM YD He PexXumbl
wyma .
. M3mepeHun
AuHamuueckmumn
AMNanasoH
CKO Tpaccol
oT MuHyC 60 A0 S-napamertpei
10 abm JIuHeMHoCTb
muHyc 133 abm/Ty WmnepaHc
Mpeobpa3oBaHue
0,001 ab yacToTbl (onuusa
MXR-20)
OoT MUHyC 60 go S-napameTpol
10 Abm JInHelHoCTb
muHyc 133 abm/Tuy NmnenaHc
0,001 ab Mpeobpa3oBaHue
yacToTbl (onuusa
MXR-20)

CneuuanbHble
peXXumbl

Mpamon goctyn K
NPUEeMHMKamM

BpemeHHasn
obnactb (onuma
TD-20)

HanpsaxeHue

BanaHcHblie
n3mepeHmsa

BpemeHHasn
obnactb (onuma
TD-20)

HanpsaxeHue



U3smeputenb

C1420

C2420

Anana3oH
yacror
Konuuecrso
TOoYek
Bpemsa
u3mepeHun
Konuuecrso
nopros

ot 100 Kl'y, go
20 Iy,

GIPIANAR orl Ao 500 001
12 mKc

4 nopta, NMD
3,5 mm

ot 100 Kl'y oo
20 My,

ot 1 o 500 001
12 mKc

4 nopta, NMD
3,5 mm

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
[OnHamwnueckui
ANanasoH
CKO Tpaccol

OT MuHyc 60 oo
10 pbm

MmuHyc 133 abm/Ty,
0,001 ab
OT MUHyc 60 o
10 pbm
MuHyc 133 abm/Ty,

0,001 ab

Pexxumbl
M3mepeHun

S-napameTpbl
JInHenHoCTb
MmnepnaHc

Mpeobpa3oBaHue
yacToTbl (onuma
MXR-20)

S-napameTpbl
NInHenHoCTb
MmnepaHc

MpeobpasoBaHue
yacToTbl (onums
MXR-20)

CneyuanbHble
pexxumbl

BanaHcHbie
n3mepeHmsa

BpemeHHan
obnactb (onumsa
TD-20)

HanpaxkeHune
Mpamon gocTyn K
npUeMHUKaM

BanaHcHble
n3mepeHms

BpemeHHasn
obnactb (onuma
TD-20)

HanpaxeHue



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

OT MuHyc 60 oo
10 pbm

MuHyc 133 abm/ly,

0,001 nb

Pexxumbl
M3mepeHun

S-napameTpbl
JInHenHoCTb
MmnepnaHc

Mpeobpa3oBaHue
yacToTbl (onuma
MXR-20)

CneyuanbHble
pexxumbl

PacwunpeHue
AnanasoHa 4yacToT

BanaHcHble
n3mMepeHus

BpemeHHasn
obnactb (onuma
TD-20)

HanpsaxeHue
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