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1 BeepeHue

HacTtoswee pyKoBOACTBO MO 3KCM/yaTauMu npeaHasHayeHo 418 M3y4YeHus
YCTPOWCTBA, NpMHUMNA AENCTBMA, NPaBUA MCNO/Ib30BaHWUA, TPAHCNOPTUPOBAHMA U
XpaHeHUA aHaNM3aToPOoB Lenen BEKTOPHbIX (aanee — aHanmusaTop uam npmbop).

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

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

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

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

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

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

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

BHUMAHMWE!

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

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



2 TpeboBaHua 6e3onacHocTH

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

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

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

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

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

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

SAMPEWAETCA nponsBoanTb coegyHeHUe UNN pasbeanHeHne

BHUMAHME!
Kabena nuTaHnA Npu BKIOYEHHOM U3MepuUTene.

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

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

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

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



3alunTa OT 3/1eKTPOCTAaTUUECKOro pa3paaa

BHUMAHMWE!

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

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

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

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



3 OnucaHue n NnpuHUUN pabotbi
3.1 Ha3sHauyeHue

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

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

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

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

Tabnuua 1 —MNonHoe ToproBoe HaMMeHoBaHWe, TUN, 0603HaYeHne n Homepa
AHanu3atop ueneii BEKTOPHbIN
$50180

CepTndunKkat 06 yTBEP)KAEHMM TUNa  CpeacTBa Ne 82102-21
N3MepeHni

Tabnvua 2 —MNonHoe TOproBoe HaMMeHOBaHMWe, TUM, 0603HaYeHNe U HoOMepa
AHanunsatop ueneii BEKTOPHbIN
$5045, S5065, S5085

CepTndunKat 06 yTBEP)KAEHMM TUNa  CpeacTBa Ne 87310-22
N3MepeHni

Tabnvua 3 —MNonHoe TOProBoe HauMeHoBaHMe, TUM, 0603HaYeHne n Homepa

AHanusartopbl Lenei BeKTOpHble

$5048, S50244, S7530

CepTndunKat 06 yTBEP)KAEHMM TUNa  CpeacTBa -
N3MepeHni

[ns paboTbl B aBTOMATU3MPOBAHHbIX U3MEPUTE/IbHBIX CTEHAAX aHA/M3aTopbI Lenei

BEKTOpPHble MNOAAEPKMBAKT AMCTAHUMOHHOE ynpasBaeHne no npoTokonam COM,
TCP/IP Socket.



3.2 CoctaB

AHanu3aTtopbl OT/IMYALOTCA APYr OT ApYra BEpxHeW rpaHuuen guanasoHa paboumx
4acToT, KO/IMYECTBOM M3MEPUTENbHbIX MOPTOB, PACMO/IOMKEHHbIX HA nepeaHen
naHenun, HanMYnem CoeguHUTENEN aNA NPAMOro A0CTyNa K BXOAAaM U3MEPUTENbHbIX U
ONOPHbIX MPUEMHMKOB, a TaKKe HaA/IMYMEM COeAUHUTENEN AN NOAKNYEHUA
pacwuputeneit no yactore. PyHKUMOHANbHbIE OCOOEHHOCTM KPATKO MepeyncneHbl B
Tabnnue 4 u npunoxkenmn A. BHeWwHW BuA aHanM3aToOpoB nNpuBedeH B 1.
PacnonorkeHve opraHoB ynpas/ieHus.

Tabnvua 4 — PyHKUMOHANbHbIE OCOBEHHOCTU

AHanusarop AvanasoH paﬁoqux Y4acToT

JBYyXNOpTOBbIe aHANM3ATOPbI C BOJHOBbIM conpoTtmaaeHnem 50 Om

S5045 oT 9Kly no 4,5 My,
$5048 oT 20 Kl'y oo 4,8 My,
S5065 ot 9 Kkly, 70 6,5 My,
S5085 oT 9 Kl'y go 8,5 Iy,
S$50180 ot 100 Kl'y, o 18 My,
$50244 ot 10 My oo 44 Ty,

[BYyXnopToBble aHaM3aTOPbI C BOIHOBbIM CONPOTMBAEHMEM 75 Om

S7530 oT 20 Kl'y o 3 Iy,

AHanusaTopbl paboTaoT NoA ynpaBaeHNEM BHELIHEro NepCcoOHaNbHOr0 KOMMbloTepa ¢
YCTAHOB/IEHHbIM MpPOrpaMMHbIM obecnevyeHnem, KOTopoe NpoBOAUT 06pPaboTKy
MHOPMaLMKN M BbINOAHAET GYHKLMIO NONb30BaTENbCKOrO MHTepdenca. Ana cBasmn ¢
NepcoHanbHbIM KOMMNbIOTEPOM wucnonblyetca mHTepdpenc USB 2.0. MepcoHanbHbIM
KOMMNbIOTEP HE BXOAUT B KOMMNAEKT NOCTaBKU. KOMNAEKT NOCTaBKM yKasaH B Tabaumuax
5une.



Tabnunua 5 — KomnneKkt nocraskm S5045, S5048, S5065, S5085, S50180, S7530

HaumeHoBaHue Konuuectso, Wit
AHann3atop Lenen BEKTOPHbIN 1
bnokK nutaHua 1
USB kabenb 1
dopmynsap 1

USB flash HakonuTenb, cogepKaLLni:

® nporpammHoe obecneyeHne

1
® PYKOBOACTBO MO 3KCM/yaTaumm
® MEeTOAMKY NOBEPKMU
PyKkoBOACTBO NO 3KCn/yaTaumm 1
MeTogmKa noBepKu 1
MpuHaaNeXHOCTH a
NMPUMEYAHUA:

1 KoHKpeTHas MoAenb aHanusaTopa onpeaensercs npu 3aKase.

2 T[lporpammHoe obecneyeHne COBMECTHO C JAOKYMEHTauumen MOXKeT
NOCTaBNATbLCA Ha APYrom HocuTene nHdopmaumu.

3 T[puUHaONEeKHOCTK, K KOTOPbIM OTHOCATCA W3MepuTenbHble Kabenn wu
nepexoapl, a TaKXe cpeacTBa KaNMbOPOBKKU, NMOCTABAAOTCA NO OTAEAbHOMY
3aKasy.

4 PyKOBOﬂ,CTBO no sKcnayatTaunun coaepX1UtT ase 4actu.
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Tabnnua 6 — Komnnekt noctasku S50244

HaumeHoBaHue Konuuectso, Wit
AHann3atop Lenen BEKTOPHbIN 1
Kabenb nutaHua 1
USB kabenb 1
dopmynsap 1

USB flash HakonuTenb, cogepKaLLni:

® nporpammHoe obecneyeHne

1
® PYKOBOACTBO MO 3KCM/yaTaumm
® MEeTOAMKY NOBEPKMU
PyKkoBOACTBO NO 3KCn/yaTaumm 1
MeTogmKa noBepKu 1
MpuHaaNeXHOCTH a
NMPUMEYAHUA:

1 NporpammHoe obecneyeHMe COBMECTHO C [JAOKYMEHTaUMen MOoXKeT
NOCTaBNATLCA Ha APYrom HocuTene nHdopmaumu.

2 TpuUHaONeKHOCTK, K KOTOPbIM OTHOCATCA W3MepuTenbHble Kabean wu
nepexoapl, a TaKXe cpeacTBa KaNMbPOBKKU, NMOCTABAAOTCA MO OTAENbHOMY
3aKasy.

3 PyKOBOACTBO MO 3KCM/lyaTauuu COAEPKUT ABE YaCTW.

11



HeobxoamMmble AnA 3KchayaTauMyM aHa/NM3aTOPOB MPUHAA/IEKHOCTM, K KOTOPbLIM
OTHOCATCA M3MepUTeNbHble Kabenu u nepexodpl, a TaKKe CPeacTBa KanubpoBKM,
npuBedeHbl B Tabnuue 7. VYKasaHHble MNPUHAANEKHOCTM MOCTaBAAKTCA MO
OTAENbHOMY 3aKasy. KOMNAEeKT M3 ogHUX NPUHALNEKHOCTEN MOKET MPUMEHATLCA B
COCTaBe C HECKO/NbKMMK npubopamu. [onyckaerca MCNo/sb30BaTb KOMMEPYECKU
AOCTYMHble  NPUHAANEKHOCTM  NobbIX  Npou3BOAUTENEM € aHaNOTMYHbIMMU
napameTpamu.

Tabnuvua 7 — MpuHaaNeKHOCTU

n pPUHaanexXHoCTu

Kabenu namepurenbHble

Nepexoapbl U3MepUTeNbHbIE

ABTOMaTHYECKME KaNNBPOBOYHbIE MOAYIN

Habopbl mep

Knwouym TapupoBaHHblie

N3meputenbHble Kabenu npegHasHayeHbl A8 MNOAKJAKOYEHMA MHOrMOMOPTOBbLIX
nccnepyemblix yctpoiicts (MY) K noptam aHanmszatopa. OHM A0/1KHbI 06134aTb Manoi
amnAnTyaHon u ¢asoBoi HecTabunbHOCTbO Npu M3rnbe. PekomeHayemble Kabenu
yKasaHbl B Tabanue 8.

Tabnnua 8 — Kabenun nameputenbHble

HaumeHoBaHue 0O603HaueHue NMpoussogurennb

MpeuunusnoHHble

Kabenb namepurtenbHbiin NTC195 Flexco Microwave
Kabenb nameputenbHbin CC Soontai
Kabenb namepurtenbHboin TESTPRO2 Radiall

O6Lwero npumeHeHuUA

Kabenb namepurtenbHbiin C50 000 "NNAHAP"

12



HaunmeHoBaHue 0O603HaueHue NMpoussogurennb

Kabenb nameputenbHbin C75 000 "NNAHAP"
Kabenb nameputenbHboli KC18A, KC50A HMN® MukpaH

NMPUMEYAHUE — Konunuyectso Kabenen n Tvnbl UX COeAVHUTENEN ONpenenatoTca
npu 3aKase.

[Ona npenoTBpalleHna NoOMKM Kabenen n ynyyleHma noBTOPAEMOCTU M3MEPEHNI
cneayeT MCnosb3oBaThb nepexoabl. MepeyeHb peKoMeHAyeMbIX MepexoaoB yKas3aH B
Tabnuue 9.

Tabnnua 9 — Mepexoabl U3MepUTENbHbIE

HaumeHoBaHue 0O603HaueHue Mpoussogurennb

MpeuunusnoHHble

055121, 05K121,
P55121, P5K121,

Mepexoa U3mepuTENbHbIN 095121, 09K121,

Rosenberger

09KR121
Mepexon M3mepuTenbHbln ADP1A, ADP1B OO0 "NNAHAP (HTTK
Taup)
Mepexon namepuUTenbHbIN MNK2, NKH2 HMN® MwukpaH

NMPUMEYAHUE — KonnyecTBO NEPeEXoaoB U TUMbI MX COEAUHUTENEN ONPeaenatoTcaA
npw 3aKase.

CpepnctBa Ka/IMOPOBKM NpeaHa3HayeHbl 419 BbINOJIHEHUS HAaCTPOMKKN npubopa nepep,
MCMNO/Ib30BaHMEM, MO3BOJIAIOWLEN CYLLECTBEHHO CHU3UTb MOrPELWHOCTb WU3MEpPEeHUM
KOMMJIEKCHbIX KO3PPULMEHTOB Nepeaaun 1 oTpakeHus.

[Ans  KanubpoBKM  aHANM3aTOpPOB  MOFYT  MCMO/b30BaTbCA  aBTOMATUYECKUe
KanubpoBoYHble MOAyNKW, Habopbl Mep C PEe3UCTUBHbIMU  COrNAacOBaHHbIMU
Harpyskamu WanM C COTNaCoOBaHHbIMM HarpyskamMu C MOABWMKHbIM MOTr/IOTUTENIEM, a
TakKe Habopbl Mep C OTpe3KamMmu MNpPeumsmMoHHbIX JIMHUIA nepedadn. [lepedyeHb
PEKOMeHAYyeMbIX CPeACTB KannbpoBkM npuBegeH B Tabnuuax 10-14, TpeboBaHuA K
MmapameTpam Harpys3okK 13 cocTaBa HabopoB mep nepedyncieHbl B Tabnmue 12.
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Tabnumua 10 — ABTOMaTUYECKUE KaIMBPOBOYHbIE MOAY/N

HaumeHoBaHue

ABTOMATUYECKNI
KannbpoBOYHbIN MOoAay b

NMPUMEYAHUE — KonmyectBo M TUMNbl aBTOMATUYECKUX KanubpoBOYHbIX Moaynen

onpeaenAarTca npum 3aKkase.

Tabnuvua 11 — Habop mep

HaumeHoBaHue

Habop
Ko3dpduumneHToB
nepeaavym n oTparKeHus

mep

Habop
KoapduumeHTos
nepefayum u OTparKeHus

mep

Habop
KoapoduumneHToB
nepesayun u oTpaxKeHus

mep

Habop
Ko3ppumumneHToB
nepeaayun u oTpaxKeHus

mep

KomnnekTt
KannbpoBOYHbIX

mep

MPUMEYAHUE -
onpeaenAoTca Npu 3akase.

KonuyectsBo

0O603HaueHue Mpoussogurennb
MpeuunusnoHHble
ACM 000 "NNAHAP"

0O603HaueHue Mpoussogutenn

MpeuunusnoHHble

ZNV-7270, ZV-72224 Rohde & Schwarz

P5CK010-170,

09CKO10-150 Rosenberger

O6wero npumeHeHus

85032F, 85054B . .
Keysight Technologies

85036B,85056A
HKMM HN® MukpaH
N9.1, N18.1 000 "NNAHAP"

TMNbl  HabopoB KanMbPOBOYUHbIX

14
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Tabnuua 12 — PekomeHayemble napameTpbl Harpy3ok 13 coctaBa Habopa mep S5045,
$5048, S5065, S5085, S50180, S7530

HanmeHoBaHMe XxapaKTepUCTUKK 3HayeHue
Moaynb KoO3dOUUMEHTA OTPAXKEHMA  HaArpy3ok 0.050
COrNacoBaHHbIX, He bonee ’
AbcontoTHas MOrpeLHoCTb onpeaeneHus
AENUCTBUTE/NIbHbIX 3HAYEeHUN Mmoaynsa KoapduumeHTa
OTPa*KeHMA HArpy3oK COr/IaCoBaHHbIX B AManasoHe
4acToT:
ot 0 go 10 Iy, +0,005
cB8.10 no 18 Iy, 10,008
Moaynb KosapduuMeHTa OTpParKeHMA  HarpysokK 0.970
KOPOTKO3aMKHYTbIX M XOZI0CTOrO X043, HE MeHee ’
AbcontoTHasn NOrpeLHoCcTb onpeaeneHusa
AENCTBUTENbHbBIX 3HadyeHun ¢asbl KoapPuuMeHTa
OTpPaXKEeHMA  HArpy3oK  KOPOTKO3aMKHYTbIX W
XONOCTOro X04a B AManasoHe YacToT, rpagyc:
or0 0010 My, 1,0
c8.10 oo 20 My, 1,5
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Tabnuua 13 — PekomeHayemble napameTpbl HAarpy3okK M3 coctaBa Habopa mep $50244

HanmeHoBaHue xapaKTe puUCTUKU 3HayeHue
Moaynb KosapduuMeHTa OTpParKeHMA  HarpysokK 0.050
COrNnacoBaHHbIX, He bonee ’
AbcontoTHasn MOrpeLwHoCTb onpegeneHuna
AENCTBUTE/IbHbIX 3HAaYEHUI moaynsa KosapduumneHTa
OTPA*KEHMA HArpy3OK COr/IaCoOBaHHbIX B AManasoHe
4acToT:
or0 0018 Ty, 0,005
cB. 18 0o 26,5 Iy, +0,007
cB. 26,5 0044,0 Ty, +0,009
Moaynb KosapduuMeHTa OTpParKeHMA HarpysokK 0970
KOPOTKO3aMKHYTbIX M XOZI0CTOrO X043, HE MeHee ’
AbcontoTHasn NOrpeLHoCcTb onpeaeneHusa
AENCTBUTENbHbBIX 3HadyeHun ¢asbl KoapPuuMeHTa
OTpPaXKEeHMA  HArpy3oK  KOPOTKO3aMKHYTbIX W
XONOCTOro X04a B AManasoHe YacToT, rpagyc:
or0 0018 Ty, 10,8
cB.18 0o 26,5 My, 1,5
cB. 26,5 0o 44,0 Ty, 2,0

Ona npepoTBpalleHMa MONOMKWU COeauHUTeNnen M obecneyeHra MaKCUMMaJIbHOM
NOBTOPAEMOCTM pe3ynbTaTa U3MEPEHUIN NOAKAOYEHME YCTPOMUCTB PEKOMEHAOYeTCs
BbIMOMIHATb C MOMOLLLbIO TaPMPOBAHHbIX KAtoYel. MepedyeHb PEKOMEHAYEeMbIX Katoden
npueeaeH B Tabnnue 14.

BHUMAHMWE!

3atArMBaHne coeauHuTenein cneayeT BbIMOAHATb C MOMOLLbIO
TapMPOBAHHOINO KAYA C  HOPMMPOBAHHbIM  3HAYeHUEM
KPYTALLEro MOMeHTa:

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

e0710,8001,0Hm Ana coeguHuTenenm Tun 2,4 mm.
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Tabnuua 14 — Knoumn TapnpoBaHHble

HanmeHoBaHue O603HaueHue Mpoussogurensd
Kntou TapnpoBaHHbIN KT MuKpaH
Kntou TapnpoBaHHbIN ANO TW Anoison

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

3.3.1 OcHOBHble TeXHUYEeCKMEe XapaKTepPUCTUKU

Ona S5045, S5048, S5065, S5085 n S7530 anana3oHbl M npeaenbl NOrpeLHocTen
M3MEPEHNN KOMMJIEKCHbIX KO3OPUUMEHTOB nepedavym M OTpaXKeHUsA, a TaKxKe
KoapduLUmeHTa cToaden BONHbI NO HanpsikeHwio (sanee KCBH, obosHauaetcsa K )

npuBeaeHbl anA paboyero AuvanasoHa TemnepaTyp OKpyXKalowieh cpeabl M npu
M3MeHeHUn TemnepaTtypbl He 6onee yem Ha 11 °C nocne BbINOJHEHMA MNOAHOM
OAHONOPTOBOM (TONBKO ANA KO3 PUUMEHTA OTPAXKEHUA) UK NMONHON ABYXNOPTOBOM
KanMbpOBKM MPU YPOBHE BbIXOAHOM MOLLHOCTM MUHYC 5 aBbm u nonoce ¢unbTpa
npomeXxyToyHon YyactoTbl 10 'y,

Ona S50180 pguanasoHbl M nNpegenbl NOTPeWHOCTEX U3MEepPEeHUId KOMMNAEKCHbIX
Ko3pdUUMEHTOB Nepesayum 1 oTpaxeHus, a Takxke KCBH npuBeaeHbl ana paboyero
AManasoHa TemnepaTyp OKPYXKalolWen cpeabl U Npu UIMEHEHUM TemnepaTypbl He
6onee yem Ha =1 °C nocne BbINOJHEHUS MOAHOW OAHOMOPTOBOW (TONBKO AnA
KO3dPUUMEHTA OTPAXKEHUA) UM NOJIHOM ABYXMNOPTOBON KanMOBPOBKM MNpU ypoBHE
BbIXOAHOW mowHocTn O Abm 1 nonoce punbTpa NPOMEKYTOUHOM YacToTbl 1 'y,

Ona S50244 puanasoHbl UM nNpegenbl NOTrPewHOCTed U3MEepPeHUid KOMMAEKCHbIX
Ko3apPpuMuUMeHTOB Nepedaym M oTparkeHus, a Takxke KCBH npuBegeHbl ans pabouyero
AManasoHa TemnepaTyp OKPYMKaloLlen cpeabl U NpU UIMEHEHUM TeMMNepPaTypbl He
6onee yem Ha *1°C nocne BbINOJHEHUS MNOAHOW OAHOMOPTOBOW (TO/NbKO AnA
KO3dPUUMEHTA OTParKEeHUs) UAM NOJIHOM ABYXMNOPTOBON KanNMOPOBKM NpU ypoOBHE
BbIXOAHOW MmowwHOcTK -10 ABM 1 nonoce punbTpa NpomeRyToYHoM YactoTbl 10 u,

Mpepenbl norpewHocTM KoadpouumeHTa nepefaynm aHanmsatopa MoryT ObiTb
paccumMTaHbl gna Nboro AOCTYMHOrO YPOBHA BbIXOAHOM MOLLHOCTM M MNOAOCHI
dUNbTPa MPOMENKYTOYHOM YacToTbl Mo dopmynam u KoapoduuneHTam, KoTopble
yKa3aHbl B Tabnaunuax.

Ona nonyyeHws ykKasaHHbIX B Tabauue 15 npeaenoB NOrpewHoOCTU WU3MeEpPeHU
moayna u ¢asbl KO3pPUUMEHTOB nNepesaunm u OTPaXKeHus cneayeT MNPUMEHATb
NpPeun3snoHHble n3MmepuTenbHble Kabenn, nepexoabl M cpeacTBa KanmbposKku. lMpwu
MCNONb30BaHUM MPUHALIEXKHOCTEN OOLLEero NpMMeEHEeHUs npeaenbl MOrpewwHoCTU
MOTyYT ObITb YyBeNMYEHbI. B 3TOM cnyyae gna onpegeneHns A4encTBUTENbHbIX 3HAYEeHUIM
NnorpewHocTn Heobxogumo wucnonb3oBatb MW 3411-2013 «locypapcTBeHHan
cuctema obecneyeHuss eamHCTBA M3MepPeHMNn. AHanu3aTopbl LENer BEKTOpPHbIe.
MeToamKa onpeaeneHma MeTPONOTrMYECKUX XapaKTEPUCTUKY.

MeTpOI'IOFM‘—IECKMe N TEXHUNYECKNE XAPAKTEPUCTUKN aHANIN3ATOPOB NpwmuBeaeHblI B

Tabnnuax 15 n 16, HeCKOPPEKTUPOBAHHbIE NapameTpbl B Tabauue 17, apdeKkTusHble
(cKoppeKkTMpoBaHHbIe) NapameTpbl B Tabaunue 18.
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Tabnuua 15 — MeTponornyeckme xapakTepmucTmKm

HameHoBaHMe XapaKTepUCTUKU 3HauyeHMe XapaKTepUCTUKH

[dnanasoH paboumnx yactot, Mlu;

S5045 ot 0,009 no 4500,000
S5048 ot 0,02 no 4800,00
S5065 ot 0,009 g0 6500,000
S5085 ot 0,009 g0 8500,000
S50180 ot 0,1 ao 18000,0
S$50244 ot 10 no 44000
S7530 ot 0,02 no 3000,00

Mpenenbl  OOMNYCKaeMOW  OTHOCUTENbHOM
NOrpeLHoCTm YCTaHOBKM 4acToTbl
MCTOYHMKA BbIXOAHOIO CUrHaNa:

S5045, S5048, S5065, S5085, S50180, +5.10-6
57530 -
S$50244 +2,10—6
[Anana3oH YCTAaHOBKU YPOBHA BbIXOAHOM
MOLLHOCTKU, AbMm:
S5045, 55065 OT MUHyc 55 go natoc 5
55048, 57530 oT MuHyc 50 go natoc 5
S5085:
ot 9 Kl go 8 Iy, OT MUHYC 55 ao natoc 5
cebiwe 8 Ty, Ao 8,5 My OT MuHyc 55 ao natoc 3

19



HauwmeHoBaHue XapPaKTepUCTukKun

S50180:
o1 100 Kl'y go 16 My,
cBblwe 16 My go 18 My,
S$50244:

o1 10 Mly o 40 My,

cBbiwe 40 My, o 44 Ty,

MNpepenbl oONYyCKAaeMOM  OTHOCUTE/NIbHOM
MOrPeLHOCTN YCTaHOBKU YPOBHA BbIXOAHOM
MoOLLHOCTH, Ab:

55045, S5065, S5085, 550244

$50180%

S5048,S7530
[dnanasoH N3MEepPEHU moayns
KO3pdULUMEHTA OTPAXKEHMA
Mpepenbl  ponyckaemow abcontoTHOM
NOrpeLHoCTm N3MepeHui moayns
KoadduLMeHTa oTparkeHua &34
Mpepenbl  ponyckaemow abcontoTHoOM
NOrpeLHoCTH N3MEpPEHNI ¢dasbl

KoadPULMEHTa OTparKeHUs, rpaayc 2

Mpepenbl  [QoONyCcKaemor OTHOCUTENbHOM

norpewHocT nsmepennii KCBH, % 3

dnanasoH N3MepeHNi Mmoayna
KoapoduUMEHTa nepedaynm B  AuanasoHe
yacToT, ab%

20

3HauyeHMe XapaKTepPUCTUKMU

OT MUHycC 45 ago natoc 10

OT MUHYC 45 po natoc 6

oT MuHyc 50 no 0

OoT muHyc 50 go muHyc 5

otO0po1l

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

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

+[2 - A|Sii| - 1001/ [1 - |Sii|%-A|
Sii| - (1+]Sii])]



HauwmeHoBaHue XapPaKTepUCTukKun

55045, S5065:

ot 9 Ky o 300 Kl'y,

¢B. 300 Kl'y, A0 BEPXHEN FPaHULbI

S5048, S7530:

o1 20 Kl'y oo 300 Ky,

cB. 300 Kl A0 BEPXHEN FPAHULbI

S5085:

o1 9 Kly go 300 Kly,
cB. 300 Kl'y o 6,5 My,
¢B. 6,5y go 8 My,
cB.8IMTu g0 8,5y,

S50180:

ot 100 Kl'y, po 1 MTly,

¢cB.1 Mluy oo 6,5 My,

¢B.6,5My 0o 12,0 My,

cB. 12 My po 16 My,

¢B.16 My go 18 My,
S$50244:

o1 10 MTu po 27 Iy,

cB. 27 Ty po 40 My,

21

3HauyeHMe XapaKTepPUCTUKMU

OT MUHyC 65 go 10

oT muHyc 105 po 10

oT muHyc 55 go 10

oT muHyc 100 po 10

OT MMHYC 65 oo 10
oT muHyc 105 go 10
oT muHyc 100 po 10

oT muHyc 97 po 10

oT muHyc 90 go 10
oT muHyc 120 pgo 10
oT muHyc 115 po 10
oT MuHyc 112 po 10

oT MmuHyc 112 po 10

oT mmHyc 113 po 10

oT muHyc 105 po 10



HauwmeHoBaHue XapPaKTepUCTukKun

¢c8.40 My go 44 My,

Mpegenbl  ponyckaemow abcontoTHoOM
NorpeLHocTu “3mepeHnit mogayna
KoadpuumeHTa nepesaun L &

Mpepenbl  ponyckaemow abcontoTHOM
MOrpeLHoCcTH N3MepeHni ¢dasbl
KoadduLMeHTa nepesaun, rpagyc

YpoBeHb COBCTBEHHOIO LWYyMa NPUEMHUKOB
B AMana3oHe yacToT, Abm/l'u, He 6bonee:

S5045, S5065:

oT 9 Ky, go 300 Ky,

¢B. 300 KI'y, 4O BEPXHEN FPaHULbI
S5048, S7530:

ot 20 KlMy go 300 Ky,

¢B. 300 Kl'y, A0 BEPXHEN FPaHULbI
S5085:

o1 9 Kly go 300 Kly,
cB. 300 Kl'y o 6,5 My,
¢B.6,5 My go 8 My,
cB.8 My 0o 8,51y,

S50180:

ot 100 Kl'y, po 1 My,

22

3HauyeHMe XapaKTepPUCTUKMU

oT muHyc 100 po 10

+|Sji| -[(Et-1) + Es-| Sii| + El-|Sjj| +
Ex-|Sji| ™ + L-|Sji| %]

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

MUHyc 90

MmuHyc 130

muHyc 80

MUHYC 125

MuHyc 90
MunHyc 130
MWUHyC 125

MUWHYC 122

muHyc 100



HauwmeHoBaHue XapPaKTepUCTukKun

¢cB.1 Mluy go 6,51y,

¢B.6,5My g0 12,0 My,

cB.12 My po 18 Iy,
$50244:

ot 10 My go 27 Iy,

cB. 27 My, go 40 My,

cB.40 My po 44 Ty,

Monoca nponyckaHua dunbTpa
NPOMEXKYTOYHOM YacToTbl, I'u:

S5048

S7530

S5045, S5065, S5085
S50180

550244

CpeoHee  KBagpaTuyeckoe  OTKAOHeHue
Tpaccol npwu n3mepeHnmn moaynsa
KO3 PMUMEHTOB Nepeaaun U OTParKeHMa B
AnanasoHe 4acToT M nosaoce ¢uabTpa
NPOMeXyTo4yHOM 4yactoTbl 3 KU, Ab, He
bonee:

55045, 55048, S5065, 55085, S7530:

OT HU}KHeW rpaHuubl 4o 300 Ky,
csbiwe 300 KIy, 40 BEpXHEM rpaHuLbl

5$50180:

23

3HauyeHMe XapaKTepPUCTUKMU

MmuHyc 130
MUHYC 125

MWHYC 122

MUHYyC 143
MUHycC 135

MmuHyc 130

ot 10 po 3-10*
ot 1 go 3-10%
ot 1 go 1-10°
ot 1 go 3-10°

ot 1 no 2-10°

0,050

0,002



HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

o1 100 Ky go 1 MTy, 0,010
csblwe 1 Mly, no 6,5 My, 0,002
cBbiwe 6,5 My, 40 12,0 My, 0,003
cBbiwe 12 My, go 18 My, 0,004
$50244 0,004
MPUMEYAHUA:

1

Mpegenbl NOrPewHoOCTU  YCTAHOBKM  YPOBHA  BbIXOAHOM  MOLLHOCTM
HOPMMWPOBAHbI A/15 Anana3oHa TeMNepaTyp OKpYy»KawLliero Bo3ayxa oT +18 °
Cpo +28 °C.

Mpeaenbl NOrpewHocT u3MepeHnn moayna wn  $asbl KoadpPuumeHTa
OTpPa*KeHMa HOPMUPOBaHbI ANA ABYXNOJHOCHUKOB UIN YETbIPEXMONCHUKOB
¢ 6ecKoHeyYHbIM ocnabneHnem.

B popmyne npuHATLI cnepytowme obo3HaveHumsn:

|Sii| — pencTBUTENbHBIN (MM M3MEPEHHbI) Moay/b  KoadduumeHTa

OTPaXeHUA Uuccnegyemoro YycTpoictBa (manee —  WUY) B NMHENHOM
macLwTabe;
A|Sii| —npegen ponyckaemold abCONOTHOM MOrPEWHOCTU  U3MEpPEHUN

Moayna KoadPUUMEHTa OTPaXKEHMA B IMHEMHOM MaclTabe;

| Sii| v A|Sii| aBnatoTca 6e3pasmepHbIMUA.

4 B popmyne NpuHATbI cnepytoline 0603HauYeHus:

Ed — apPeKkTnBHaAA HanpaBNEHHOCTb;
Er — 3¢ PeKTUBHbIN TPEKMHT OTPAXKEHUS;
Es —adPpeKkTUBHOE cornacoBaHme UCTOYHMKA.

3ddeKTmnBHbIE (ckoppeKkTUpoBaHHbIE) napametpbl aHaNM3aTopos
npueegeHbl B 18.

MorpewHocTb ¢asbl HOPMUPYETCA B AManasoHe moaynsa KoddpduumeHTa
oTparkeHua |Sii| ot 0,018 go 1,000 (ot muHyc 35 ao 0 ab).

Ana aHanmsatopos S5045, S5065, S5085, S5048, S7530 3HayeHusa
ANana3soHOB M3MepeHUn moayns KoapduuueHTa nepeaayn yKasaHbl ana
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HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

YPOBHA BbIXOAHOM MOLWHOCTM MUHYC 5paBm M nonocbl ¢uabTpa
npomexyToyHom yactotbl 10 'y,

Ons aHanuszatopoB S50180 3HayeHMs AWMaNa3oHOB WM3MEPEHWUM MoayAnA
KoapoduumeHtTa nepesaum ykKasaHbl ANA YPOBHA BbIXOAHOM MOLLHOCTM
0 abm 1 nonocbl GUNbTPA NPOMENKYTOYHOM YacToTbl 1 L.

Ons aHanuszatopoB S50244 3HayeHMs AMaNa3oHOB WM3MEPEHWUM Moayna
KoapodMUMEHTA nepenaym yKasaHbl A1 YPOBHA BbIXOAHOW MOLLHOCTMU
MuHyc 10 abm 1 nonocbl GUNbTPA NPOMENKYTOYHOM YacToTbl 10 My,

7 B dopmyne NnpuHATLI cneaytouine o603HaYeHUs:

| Sji| — pencTBuTEeNnbHBIM  (MAN U3MEPEHHbIN)  MoAyNb  KO3dPuUUMEHTa
nepeaayvn B IMHEMHOM MacluTabe;

|Sii| n |Sjj| — AencTBUTENBHBIN (MK N3MEpPEHHbIN) moaynb KoadduumeHTa
OTpaxkeHua Bxoaa u Bbixoaa MUY B nMHelHOM macwTabe;

A|Sji| —npepen ponyckaemoit abCcoNOTHOM MOrPELWHOCTU U3MEPEHW
Mmoayna KoadpuumeHTa nepeasaym B IMHEMHOM macliTabe;

|Sji], | Sii], |Sjj| v A|Sji| aBnatoTca 6e3pasmepHbIMMU.
8 B popmyne npuHATHI cnepytolmne ob6o3HaveHna:

Et — 3 deKTMBHbBIN TPEKMHT Nepeaayn;

El — addekTMBHOE COrnacoBaHUe HarpysKu;

L =1L0-10PBbIX / 10 — KO3dPULMEHT, XapaKTepusylOLWMA HENNHENHOCTb
aMNANTYAHOMN XapaKTEPUCTUKN MPUEMHUNKOB;

PBbIX — ypOoBeHb BbIXOAHOM MOLLHOCTM NPU U3MepPEeHUm, Abm;

Ex =10(D + 10:Ig(AfM14.M / DfM14.H) - PBbIX) / 20 — MakcMmanbHbI YypPOBEHb
cobcTBEHHOTO WyMa (M3onsums);

D — HMXKHAA TpaHMLA [AMana3oHa u3MepeHuin moaynsa KoadduumeHTa
nepegayun, aob;

AfMY.M — wmpmHa nonocbl NponyckaHuMa GUAbTPA NPOMEXKYTOYHOM
4acToTbl NPU n3mepeHuu, y;

AfMY.H — HOMMHanbHAA  WMPMHA  NOANOCbI  MNPONyCKaHua  GUNbTPA
NPOMEXKYTOUYHOM YacToThbl, paBHaa 1 Iy,

3ddeKkTUBHbIE (CKOPPEKTUPOBAHHbIE) NapameTpbl nNpuBedeHbl B 18. Ans
aHanmsatopos 55045, S5065, S5085, S5048, S7530 napametpbl Ex u LO=L
YKa3aHbl ANnA YpPOBHA BbIXOAHOM MOLWHOCTM MWHYC 5 aBm ¥ nonocbl
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HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

édunbTpa npomexkyToyHoir dactotbl 10 Mu. Ans aHanusatopos S50180
napametpbl Ex n LO=L yKa3aHbl gna ypoBHS BbIxoAHOW MouHOcTKU O agbm un
nonocbl GUNbTPa MNPOMENKYTOYHOM 4YacToTbl 1 Tu. [dna aHanusatopos
napametpbl Ex n LO=L yKa3aHbl 4na ypoBHA BbIXOAHOM MOLWHOCTK -10 abm m
nonocbl GuabTpa NpomexyTo4Hom Yyactotbl 10 'y, Mpeaenbl norpewHocTm
BbluMCAAOTCA AnAa Ntoboro AOCTYNHOrO YPOBHA BbIXOAHOM MOLLHOCTU M
nonocbl GUNbTPA NPOMEKYTOYHOMN YACTOTbI.

9 B dopmyne A|Sji| n |Sji| npuBeaeHbl B "iHeMHOM maclwiTabe.
Tabnumua 16 — OCHOBHbIE TEXHUYECKNE XapPaKTEPUCTUKN

HameHoBaHMe XapaKTepUCTUKU 3HaueHMe XapaKTepUCTUKKU
KonnuectBo namepuTesbHbIX NOPTOB:

S5045, S5048, S5065, S5085, S50180,
550244, S7530

MapameTpbl U3MEPUTENbHBIX NOPTOB:

T™7N COG,CI,VIHVITGJ'IGVII

S5045, 5048, S5065, S5085, S50180 N, 50 Q, poseTka

S7530 N, 75 Q, poseTka

$50244 NMD 2,4 mm, BuKa

BOJZIHOBOE conpoTusaEHNE, Om:

S5045, 55048, S5065, S5085, S50180,
550244

50

57530 25

HECKOPPEKTUPOBaHHbIE NapamMeTpbl, Ab, He
MeHee

cm. Tabauuy 17
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HanmeHoBaHMe XapaKTepUCTUKU
MoAaKntoYeHMe K KOMNbOTEPY ANA YNpaBieHUs:

TN coeanHnTenAa

nHTepdenc

Hanps)KeHne nNuTaHMA OT CeTU NepemMeHHOro
TOKa yacrortom 50 Iy, B:

55045, 55048, S5065, S5085, S7530

550180

S$50244

MNotpebnaemasn MOLLHOCTb oT cetTu
nepemeHHoro Toka 4actoton 50 [lu, BT, He
bonee:

S5045, S5065, S5085

55048, 57530

550180

550244

HanmeeHme NUTAHUA NOCTOAHHOTIO TOKa, B:

55048, 55045, S5065, S5085, S7530

S50180

Motpebnaemas mouHOCTb, BT, He 6onee:

55045, S5065, S5085

55048, 57530

27

3HayeHue XapPaKTepUCTUKn

USB B

usB 2.0

ot 110 pgo 240

o1 198 no 242

ot 100 go 253

14

12

40

75

ot 9 po 15

ot 11 po 15

12

10



HaummeHoBaHue XapPaKTepUCTUKHU

S50180

Bpema ycTtaHoBNeHUA paboyero pexxkuma, MUH,
He Bonee

Bpems HenpepbIBHOM paboThbl, 4, HE MeHee

MabapuTHble pa3smepbl
(BnHaxwKnpmHaxBbicoTa), MM, He bonee:

S5045, S5065, S5085

55048, S7530

S50180

550244

Macca, Kr, He bonee:

S5045, S5065, S5085

55048, S7530

550180

S$50244

Paboune ycnosuma aKkcnayaTaumuu:

TemnepaTtypa OKpy»atowero Bo3ayxa, °C

OTHOCUTENbHAA B/IAXKHOCTb BO34yXa MNpwu
Temnepatype natoc 25 °C, %, He 6bonee

aTmocdepHoe gasneHue, KlMa

28

3HayeHue XapPaKTepUCTUKn

35

40

16

297 x 160 x 44

267 x 160 x 44

370x210x 75

422 x 235 x 96

1,7

1,3

3,9

5,0

ot natoc 5 po natoc 40

90

ot 70,0 no 106,7



Tabnumua 17 — HeckOppeKTUPOBAHHbIE NapaMeTpbl

HanpasneHHoctb, CornacosaHue CornacosaHue

ManasoH YacTtor
A ab MCTOYHUKA, Ab Harpysku, ab

S5045, S5065

o1 9 Kly, go 300 Kly, 8 10 10
c8. 300 Kly, oo BepxHel 15 15 15
rPaHuLbl
$5048, S7530

o1 20 Kl'y ao 300 Mly, 12 15 15
cB. 300 Mly oo BepxHen 15 15 22
rPaHMLbI

S5085
o1 9 Kl'y, ao 300 Mr'y, 8 10 10
cB. 300 MTy po 6,5 Iy, 15 15 15
c8.6,51Ty, [0 BepxHen 12 15 15
rPaHmLbI

S50180
ot 100 Ky, go 1 MTly, 10 8 12
ce.1 Mly go 6,51y, 15 12 15
€B.6,5My 012,00y 10 8 10
cB. 12 My po 18 My, 10 8 10
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HanpasneHHoctb, CornacosaHue CornacosaHue
[Awnana3oH yacTtor

ab MUCTOYHUKA, Ab Harpysku, ab
S$50244

o1 10 MTu go 27 Iy, 10 10 10

cB. 27 My po 44 Ty, 8 10 10

Tabnuvua 18 — 3pPpeKkTUBHbIE (CKOPPEKTUPOBAHHbIE) MAapaMeTPbI

AnanasoH Ed Es El (Er-1)  (Et-1) Ex LO
yactort

55045, S5065

or9klu ' 0005 0,010 0005 0012 0,016 5610* 1,15103
4o
300 My,

cB. 0,005 0,010 0,005 0,012 0,009 5610° 1,15-103
300 Mry

no
BEPXHEWN
rpaHuLpl

55048, 57530

oT20kl4 ' poo5 0,010 0,005 0,012 0,016 1,8103 1,15103
no
300 My,

cB. 0,005 0,010 0,005 0,012 0,016 1,010° 1,15-103
300 Mry

no
BEPXHEWN
rpaHuLpl
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Avanas3oH
yacror

ot 9 Kl'y,

[0
300 Mry

CB.
300 MTly,
no 6,51y,

CB.
6,5 My go
81Ty

cB. 8Ty,
no 8,51y,

oT
100 Kly,
no1 Mrlu

ce. 1 Mlwy,
no 6,51y,

CB.
6,5 My go
10,0 My,

CB.
10,0 My,
ilo)
12,0 Iy,

CB.
12,0 Iy,
ilo)
18,0 My,

Ed

0,005

0,005

0,005

0,005

0,005

0,005

0,005

0,008

0,008

0,010

0,010

0,010

0,010

0,010

0,010

0,010

0,013

0,013

El (Er-1)
$5085
0,005 0,012
0,005 0,012
0,005 0,012
0,005 0,012
$50180
0,005 0,012
0,005 0,012
0,005 0,012
0,008 0,012
0,008 0,012

(Et-1)

0,016

0,009

0,009

0,009

0,009

0,009

0,009

0,009

0,009

Ex

5,6-:10°

5,6:10°°

1,0-107

1,410

3,2:10°

1,0-10°

1,8-10°°

1,8-10°

2,5-10°

LO

1,15-1073

1,15-103

1,15-103

1,15-10°3

1,15-103

1,15-10°3

1,15-103

1,15-10°3

1,15-1073



Avanas3oH
yacror

oT
10 MTy,
no 27 My,

cB. 27 Ty,
0o 40 My,

cB.40 Iy,
no 44 Ty,

Ed

0,008

0,010

0,010

NMPUMEYAHUA:

Es

0,013

0,020

0,020

El (Er-1)

550244

0,008 0,012

0,010 0,017

0,010 0,017

(Et-1)

0,012

0,012

0,012

Ex LO

2,2.10% 1,15-10°3

56-:10% 1,15-10°3

1,0-10°  1,15-103

1 [na aHanusatopoB S5045, S5065, S5085, S5048, S7530 napametpbl Ex u
LO=L yKa3saHbl 415 yPOBHS BbIXOAHOM MOLLHOCTM MUHYC 5 abm u nonocsbl
dunnbTpa NpomerKyTouHOM YactoTbl 10 I,

2 [na aHanmsatopos S50180 napametpbl Ex u LO=L yKasaHbl 4nAa ypoOBHA
BbIXOAHON MoLHOCTM 0 AbM 1 nonocbl GUAbTPA NPOMENKYTOYHON YACTOTbI

1Ty,

3 [na aHanmsatopos S50244 napametpbl Ex u LO=L yKasaHbl 4nAa ypOBHA
BbIXOAHOM MowHOCTK -10 AbM 1 nonocbl GUNbTPA NPOMEKYTOYHOM YACTOTbI

10 Iy,
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Tabnvua 19 — [ononHutenbHaa ¢opma NpeacTaBNeHMA MOTrPELHOCTU U3MEPEHUI
Ana aHanusatopos S5045, S5065

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

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

3HaYeHWN:
oT muHyc 15 ao 0 ab +0,4 pb / +3°
OT MUHYC 25 a0 muHyc 15 ab +1,0 b / +6°
OoT MuHyc 35 o muHyc 25 ab +3,0 a6 / +20°
Mpeaensl AonycKkaemowu OTHOCUTENIbHOM 1,5K .,

norpewHoctn mamepeHmn KCBH B amanasoHe
3HayeHun ot 1 oo 10, %

Mpenensl [OMyCKaemom abcontoTHOM
NMOrpewHoCcTn u3MepeHuin moayna un  ¢asbl
KoadPumumeHTa nepegaum B AManasoHe ero
3Ha4YeHWI B Anana3oHe 4acToT:

ot 9 Kly, go 300 MTu;
oT muHyc 25 go natoc 10 ab +0,2 o / #2°
OT MUHYC 45 0o munyc 25 ab +1,0 o / +6°

cB. 300 MTl'y, oo BepXHEN rpaHunLblI:

o1 0 go nntoc 10 ab +0,2 nb / #2°
oT muHyc 45 go 0 ab +0,1 B / +1°
OT MUHYC 65 go muHyc 45 ab +0,2 B / 2°
OoT MuHyc 85 oo muHyc 65 ab +1,0 4B / +6°
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HaummeHoBaHue XapPaKTepUCTUKHU

3dPeKkTUBHbIE NapamMeTpbl B ANaNa3oHe YacToT:

o1 9 Kly, go 300 MTu;

HaMnpaBAEHHOCTb, Ab, He meHee:

COrnacoBaHWe UCTOYHMKA, AB, He MeHee

cornacosaHue Harpysku, ab, He meHee

TPEKMHT OTpaKeHus, b

TPEKUHT nepeaauu, ob

cB. 300 MTl'y, oo BepXHEM rpaHULbI:

HanpaBAeHHOCTb, Ab, He MeHee:

cornacoBaHne NCTOYHUKa, ,CI,B, HE MeHee

cornacoBaHue Harpys3ku, Ab, He meHee

TPEKUHI OTpaxeHua, ab

TPEeKWHr nepenaun, ob

NMPUMEYHAHUA:

3HayeHue XapPaKTepUCTUKn

46

40

46

10,10

10,14

46

40

46

10,10

+0,08

1 XapaKTepuCTMKM, YKasaHHble B  HactoAweW Tabauue, sABaatoTCA

CNPaBOYHbIMU W NpegHasHayeHbl ANS YNPOLWLEHUs pacyeTa MNOrpeLHoCTy
moayna u ¢asbl KO3GPMUMEHTOB Mepedadn W OTParKeHus,

norpewHocTn nsmepeHunit KCBH Bo Bpemsa akcnayataymu.

2 3HayeHuA npenenos AoNyckaemon abcoNOTHOM MOrpewHoOCTU U3MEPEHUN
Mmoayns n ¢asbl KoadduumMeHTa nepenaum yKkasaHbl ANA YPOBHA BbIXOAHOM
MOLLHOCTM MMUHYC 5 aBmM ¥ nonocbl ¢MnbTpa MPOMENKYTOYHOW YaCTOTbl

10 u,.
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Tabnnua 20 — JononHutenbHaa ¢opma NpeacTaBfeHUA MOrPELHOCTU U3MEPEHUN
Ana aHanusatopos S5048, S7530

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

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

3HaYeHWN:
oT muHyc 15 go 0 ab +0,4 1B / +3°
OT MUMHYC 25 ao muHyc 15 ab +1,0 o5 / +6°
OoT muHyc 35 o munyc 25 ab +3,0 4B / +20°
Mpegensi AonycKaemomn OTHOCUTE/IbHOM 1,5K .,

norpewHoctn mamepeHmn KCBH B amanasoHe
3HayeHun ot 1 oo 10, %

Mpenensl [OMyCKaemom abcontoTHOM
NMOrpewHoCcTn u3MepeHuin moayna un  ¢asbl
KoadPumumeHTa nepegaum B AManasoHe ero
3Ha4YeHWI B Anana3oHe 4acToT:

ot 9 Kly, go 300 MTu;
oT muHyc 25 go natoc 10 ab +0,2 o / #2°
OT MUHYC 45 0o munyc 25 ab +1,0 o / +6°

cB. 300 MTu po 6,5 My

o1 0 go nntoc 10 ab +0,2 nb / #2°
oT muHyc 45 go 0 ab +0,1 B / +1°
OT MUHYC 65 00 muHyc 45 ab +0,2 B / 2°

OS¢ deKTMBHbIE NAapaMeTpPbl B AMana3oHe YacToT:
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

Hanpas/ieHHOCTb, Ab, He meHee: 46

COrnacoBaHWe UCTOYHUKA, Ab, He meHee 40

CornacoBaHue Harpysku, ab, He meHee 46

TPEKWHI OTpaxeHua, ab +0,10

TPEeKWHr nepenaun, ob +0,14
MPUMEYAHUA:

1 XapaKTepWUCTMKKW, YyKa3aHHble B  HactoAwer Tabauue, sABasaoTCA
CrPaBoOYHbIMM M NpefHa3HaYeHbl A YNPOLWEeHUA pacyeTa NOrpeLHoCTU
moayna u ¢asbl KOaPpOULMEHTOB nNepesayrm M OTPAXKEHUA, a TaKxKe
norpewHocTn nsmeperHunit KCBH Bo Bpemsa akcnayataymu.

2 3HayeHuA npenenos AoNyckaemon abcoNOTHOM MOrpewwHoOCTU U3MEPEHUN
Mmoayns n ¢asbl KoadduumMeHTa nepenaum yKkasaHbl ANA YPOBHA BbIXOAHOM
MOLLHOCTM MUHYC 5 aBmM ¥ nonocbl ¢MnbTpa MPOMENKYTOYHOW 4YaCTOTbl
10 Iy,

Tabnuua 21 — JononHutenbHaa ¢opma nNpeacTaBieHUA MOrPewHOCTU U3IMepeHUi
AanAa aHanusatopos S5085

HameHoBaHMe XapaKTepUCTUKU 3HaueHMe XapaKTepUCTUKMU

Mpeaensl [ONyCcKaemoim abcontoTHOM
NOrpewHoCcTn un3mepeHnn moayna u  ¢asbl
KoadPuMUMEHTa OTparKeHuss B nOmManasoHe ero

3HaYeHui:
oT muHyc 15 go 0 ab +0,4 0B / +3°
OT MUHYC 25 ao munyc 15 ab +1,0 o / +6°
OT MUHyC 35 o muHyc 25 gb +3,0 1B / +20°
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HaummeHoBaHue XapPaKTepUCTUKHU

MNpepensl A0MNyCcKaemom OTHOCUTENIbHOWM
norpewHoctn mamepeHmin KCBH B amanasoHe
3HayeHui ot 1 oo 10, %

Mpeaensl A0MNyCcKaemom abcontoTHOM
NOrPELHOCTU U3MEPeHUA moayna u  dasbl
KoadduuMeHTa nepesaynm B AmanasoHe ero
3HAYeHWU B AManasoHe YacToT:

o1 20 Kl'y, po 300 MTy,

oT muHyc 15 po natoc 10 gb

oT muHyc 35 o munyc 15 ab

¢B. 300 Ml'y go 6,5 INMu;:

ot 0 po nntoc 10 ab

oT muHyc 40 pno 0 ob

oT munHyc 60 oo munHyc 40 ab

OT MuHyc 85 oo muHyc 60 ab

€B.6,5 1My pno 8 IMu;:

ot 0 po nntoc 10 ab

oT munHyc 40 go 0 ab

oT muHyc 60 go muHyc 40 ab

oT munHyc 80 o muHyc 60 ab

cebiwe 8 My, go 8,5 Muy;

ot 0 po nntoc 10 ab

37

3HayeHue XapPaKTepUCTUKn

£1,5K_,

+0,2 pb / +2°

+1,0 b / +6°

+0,2 ab / +2°
0,1 a6/ +1°
+0,2 ab / +2°

+1,0 b / £6°

+0,2 ab / +2°
0,1 a6 / +1°
+0,2 nb / +2°

+1,0 b / £6°

+0,2 nb / +2°



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

oT muHyc 35 go 0 ab +0,1 ab / +1°
OoT MmuHyc 55 go muHyc 35 ab +0,2 ab / +2°
OT MUHYC 75 oo muHyc 55 ob +1,0 a6 / 6°

3ddeKTnBHbIE NapamMeTpbl B AMana3oHe 4acToT:

ot 9 Kl'u o 300 Klu;:

HanpaB/ieHHOCTb, Ab, He MeHee:

46
cornacoBaHWe UCTOYHUKA, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEKUHr oTpaxeHua, b +0,10
TPEeKUHr nepegaun, ab +0,14

o1 300 Kl'y, oo 8,5 Mu;:

HanpaBaeHHOCTb, Ab, He meHee: 46
CornacoBaHWe UCTOYHUKA, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEKUHr oTpakeHua, ob +0,10
TPeKkuHr nepeaayn, ob +0,08

NMPUMEYHAHUA:

1 XapaKTepucTMKWM, YyKasaHHble B  HacToAwen Tabnuue, ABNAKOTCA
CNPaBOYHbIMU W NpegHasHayeHbl ANS YNPOLWLEeHUs pacyeTa NOrpeLHoCcTy
Mmoayna u ¢asbl KOaPOUUMEHTOB MNepesaynm U OTPAXKEHMA, a TaKkKe
norpewHocTn nsmeperHunin KCBH Bo Bpemsa akcnayataymu.
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

2 3HayeHMA Npenenos AOMYyCKAaemMoW abCoONOTHOM MOrpewHoOCTU U3MeEpPEHUN
Moayna n ¢asbl KoapPuumeHTa nepesaum yKasaHbl AN YPOBHA BbIXOAHOM
MOLLHOCTM MUHYC 5 aBm M nonocbl GuabTpa MPOMENKYTOYHOM YACTOTbI
10 Iy,

Tabnunua 22 — JononHuTenbHaa ¢opma NpeacTaBAeHUs MOTPELHOCTU U3MepPeHUn
AnAa aHanusatopos $50180

HanmeHoBaHWe XapaKTepUCTUKU 3HauyeHMe XapaKTepPUCTUKH

Mpeaensl AO0NyCKaemoi abcontoTHOM
MOrpewHoCTn u3MepeHuin moayna un  ¢asbl
Ko3podUMUMEHTA OTpaxKeHUA B AManas3oHe ero
3HAYeHuUN:

oT 100 Kl'y, o 10 Mu;:

oT muHyc 15 o 0 ab +0,4 B / +3°
OT MUHYC 25 go muHyc 15 ab +1,0 4B / +6°
OT MuHyc 35 go muHyc 25 ab 3.0 nb / +20°

cebiwe 10 My go 18 Mu;

oT muHyc 15 o 0 ab +0,5 B / +4°

OT MUHYC 25 go muHyc 15 ab +2,0 a6 / +10°

OT MuHyc 35 o muHyc 25 ab 55 0 / +30°
Mpeaensbi [OMYyCKaemom OTHOCUTENbHOM

norpewHoctn mamepeHnn KCBH B amanasoHe
3HayeHui ot 1 oo 10, %:

oT 100 Kl'y, o 10 Mu;: £1,5:K_,
4 cT

ot 10 Mu pno 18 IMu;: +2 0-K y
- cT
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HaummeHoBaHue XapPaKTepUCTUKHU

Mpeaensi [onycKkaemowm
NOrPELUHOCTU U3MEPEHUA MOAyNA

abcontoTHoM

n  dasbl

KoapduuMeHTa nepedayn B AManas’oHe ero

3HaYeHWU! B Anana3oHe 4acToT:

ot 100 Kly, go 1 MTu;

ot 0 po nntoc 10 ab

oT muHyc 30 go 0 ab

oT munHyc 50 go munyc 30 ab

oT muHyc 70 go muHyc 50 ab

ot 1 Mluypo6,5 Ty

ot 0 go nntoc 10 ab

oT muHyc 60 go 0 ab

oT muHyc 80 go muHyc 60 ab

oT muHyc 100 go munyc 80 gb

¢8.6,51My 00 12,0 IMu;

ot 0 go nntoc 10 ab

oT muHyc 55 no 0 ob

OT MUHYC 75 oo muHyc 55 ob

OT MUHYC 95 oo munHyc 75 ab

cBbiwe 12 My, go 16 Mu;:

ot 0 go nntoc 10 ab

40

3HayeHue XapPaKTepUCTUKn

+0,2 pb / +2°

+0,1 a6/ +1°

+0,2 ab / +2°

+1,0 b / 6°

+0,2 ab / +2°

+0,1 gb / +1°

+0,2 pb / £2°

+1,0 b/ +6°

10,2 pb / +2°
0,1 a6/ +1°
+0,2 g6 / +2°

+1,0 a6/ +6°

+0,2 ab / +2°



HaummeHoBaHue XapPaKTepUCTUKHU

oT munHyc 50 go 0 ab

oT muHyc 70 go muHyc 50 ab

OT MUHYC 92 no munHyc 70 ab

ceblwe 16 My go 18 Mu;

ot 0 po nntoc 6 gb

oT munHyc 50 go 0 ab

oT muHyc 70 go munyc 50 ab

OoT MuHyc 92 go muHyc 70 ab

3dPeKkTUBHbIE NapamMeTpbl B ANaNa3oHe YacToT:

oT 100 Kl'y, o 10 Mu;:

HaMnpaBAEeHHOCTb, Ab, He meHee:

COrnacoBaHWe UCTOYHMKA, AB, He MeHee

cornacosaHue Harpysku, ab, He meHee

TPEKMHT OTpaKeHus, b

TPEKUHT nepeaauu, ob

ot 10 My, ao 18 IMu;

HanpaBAeHHOCTb, Ab, He MeHee:

cornacoBaHne NCTOYHUKa, ,CI,B, HE MeHee

cornacoBaHue Harpys3ku, Ab, He meHee

41

3HayeHue XapPaKTepUCTUKn

+0,1 a6/ #1°
+0,2 pb / +2°

+1,0 ab / +6°

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

+1,0 b / +6°

46

40

46

10,10

10,08

42

38
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

TPEKUHT OTpaxeHua, b +0,10
TPeKuHr nepegaun, ab 40,08
MPUMEYHAHUA:

1 XapaKTepucTMKWM, YyKasaHHble B  HacToAwen Tabnuue, ABNAKOTCA
CNPaBOYHbLIMWU W NpefHa3HauYeHbl ANA YNPOLWEHUA pacyeTa NOrpeLHoCcTy
moayna u ¢asbl KO3PPUUMEHTOB MNepenaym U OTPaKEHUs, a TaKkKe
norpewHocTn namepeHnin KCBH Bo Bpems skcnayataumu.

2 3HauyeHMA nNpenenos A0OMycKaemon abCoNOTHOM MOrpewHoOCT U3MepPEeHUi
Mmoayna n ¢asbl KoapPurumeHTa nepesaym yKasaHbl gNA YPOBHA BbIXOAHOM
MmouHocTn 0 ogbm 1 nonockl puabTPa NPOMEKYTOYHOM YacToTbl 1 Iy,

Tabnuua 23 — [ononHutenbHaa ¢opma NpeacTaBNeHMA MOTrPEeLHOCTU U3MEPEHUI
AnAa aHanusatopos 550244

HammeHoBaHWe XapaKTepUCTUKU 3HayeHUe XapaKTepPUCTUKU

Mpepensol [OMyCKaemom abcontoTHOM
NMOrpewHoCcTn u3MepeHnin moayna un  ¢asbl
KoapodUuMeHTa OTpaKeHUs B AManasoHe ero
3HAYEHUN:

ot 10 Mluy ao 27 Iy,

oT muHyc 15 go 0 ab +0,5 AB / +5°
OT MUHYC 25 go muHyc 15 ab +1,5 a6 / #10°
OT MuHyc 35 oo muHyc 25 ab 455 16 / +30°

ot 27 Ty ao 44 ITu;
oT muHyc 15 go 0 ab +0,6 1B / +6°

OT MUHYC 25 go muHyc 15 ab +2,0 a6 / #12°

42



HaummeHoBaHue XapPaKTepUCTUKHU

OT MUHYC 35 g0 muHyc 25 ab

Mpeaensi AonycKaemow OTHOCUTE/IbHOM

norpewHoctn mamepeHmn KCBH B amanasoHe

3HayeHun ot 1 po 10, %:

Mpenensl [OMyCKaemom abcontoTHOM
NOrpewHoCcTn Mu3MepeHun moayna u  ¢asbl
KoapoduumeHta nepegaum B AnManasoHe ero
3HAYEHWI B AManNa3oHe YacToT:

ot 10 MTuy po 27 Iy

ot 0 go nntoc 10 ab

oT muHyc 45 po 0 ab

OT MUHYC 65 go muHyc 45 ab

OT MmuHyc 85 go muHyc 65 ab

ot 27 Ty ao 44 ITu;

ot 0 go nntoc 10 ab

oT muHyc 40 po 0 ab

oT muHyc 60 go muHyc 40 ob

oT munHyc 80 go muHyc 60 ab

3ddeKTnBHbIE NapamMeTpbl B AMana3oHe 4acToT:

ot 10 MTu po 27 IMu;:

HanpaB/ieHHOCTb, Ab, He MeHee:

COrnacoBaHWe UCTOYHUKA, AB, He MeHee

43

3HayeHue XapPaKTepUCTUKn

+7,5 ob / £35°

£1,5K_,

+0,2 ab / +2°
+0,1 g6 / #1°
10,2 pb / +2°

+1,0 b/ +6°

+0,2 pb / £2°
+0,1 nb/ #1°
+0,2 ab / +2°

+1,0 b / +6°

42

38



HaummeHoBaHue XapPaKTepUCTUKHU

cornacosaHue Harpysku, ab, He meHee

TPEKMHT OTpaKeHus, b

TPEKUHT nepeaauu, ob

ot 27 Ty go 44 ITu;

HanpaBAEHHOCTb, Ab, He MeHee:

cornacoBaHne NCTOYHUKa, ,CI,B, HE MeHee

cornacoBaHue Harpys3ku, Ab, He meHee

TPEKWHI oTpaxeHua, ab

TPEeKWHr nepenaun, ob

NMPUMEYHAHUA:

3HayeHue XapPaKTepUCTUKn

42

10,10

10,10

40

34

40

10,15

10,10

1 XapaKTepuCTMKM, YKasaHHble B  HactoAwen Tabauue, sABAatoTCA

CNPaBOYHbIMU W NpegHasHayeHbl ANs YNPOLWLEHUs pacyeTa MNOrpeLHoCcTy
moayna u ¢asbl KO3OPMUMEHTOB Mepedayn W OTParKeHus,

norpewHocTn nsmeperHunit KCBH Bo Bpemsa akcnayataymu.

2 3HayeHuA npenenos AoNyckaemon abcoNOTHOM MOrpewHOCTU U3MEPEHUN
Mmoayna u ¢asbl KoOapPurumeHTa nepesaym yKasaHbl A YPOBHS BbIXOAHOM
MoLHOCTU MUHYC 10 agbm n nonocbl GUNbTPA NPOMENKYTOYHOWM YaACTOTbI

10 u,.

44

a TaKXe



MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA

MorpewHocTs mogyaa KO, auH.

MNorpewHocTs mogyna KO, ab

MNorpewHocTs mogyna KO, ab

aHanu3aropos S5045, S5048, S5065, S5085, $50180, S7530

e
&

s OT HUMHEH MpaHMLpl go 10 My
0,04 [ == cebiwe 10 [Ty 00 BEPXHER TPaHKLbI

0,01

0 0,1 0.2 0,3 0.4 0,5 0.6 0,7 0.8 0,9 1,0

HoaddMUMeHT OTpameHMA, NKMH.

s, OT HMMHHER TpaHMLbl 80 10 iy
4 === annpoKcuMaLm1a

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

KoagdumumeHT oTpameHua, ob

8

= A cBbile 27 ITi oo 44 [Ty
. - e e dNPOKCHMaLUAA

3

4

3

2

1

1]

i
[5]
Ln

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

HoadgdmumeHT oTpameHua, ab
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NorpewHocTb U3mepeHnit pasbl KoapPuLuMeHTa OTparKeHUA aHAIN3aToOPOoB
$5045, S5048, S5065, S5085, S50180, S7530

. 32
% 28 s 0T HHUMHER rpaHnupl 0o 10 MMy
5
o 24 P
"
— 20
m
a8 16
a0
E 12 \\
r 8 — PR RS S |
3 \\Nh'-_ﬂd.lh_
a
E X I X T T XX
L=
0
-35 -30 -25 =20 -15 -10 -3 1]
KoaddrUuMeHT OTpameHna, ab
. B =y qep————
E 37 — CEbILLE 27 TTW 00 44 [T,
. === GNIPOKCMMaLIMA
O
= M
A0
o 20
=
é 16
o 12
3 8
il
2 3
L]
0
-35 -30 -25 =20 -15 -10 -5 ]

HoaddmumeHT oTpameHma, ob
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MorpelwHocTb U3MmepeHnit KoadpPuLMeHTa cToaYeid BOSIHbI NO HANPAXKEHUIO
(KCBH) ananusartopos S5045, S5048, S5065, S5085, S50180, S7530

19

17 - OT HMMHEH rpaHuupl go 10 My
= 15 s CBbILWE 10 [Ty 40 BEPXHER MPaHMLBI
é 13 .
> 11
5 9
g 7
2
a 5
E 3

1

1 2 3 4 3 ] 7 8 9 10

KCEH, en.
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MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA

MorpewHocTs mogyaa KO, auH.

MNorpewHocTs mogyna KO, ab

MNorpewHocTs mogyna KO, ab

aHanusaropa $50244

0,05
s T 10 Ml a0 27 1Ty,

— CBbIWE 27 T oo 44 1Ty

0,04

0,03

0,02

0,01

0 0,1 0.2 0,3 0.4 0,5 0.6 0,7 0.8 0,9 1,0

HoaddMUMeHT OTpameHMA, NKMH.

5]
5
=== JNMNPOKCHMAELWA

a

3

2

1

1]

-35 -30 -25 -20 -15 -10 -5 0
KoagdumumeHT oTpameHua, ob

8

7 CBbile 27 ITu oo 44 1M,
G - AMNMPOKCAMALIAA

5

a4

3

2

1

1]

i
[5]
Ln

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

HoadgdmumeHT oTpameHua, ab
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NorpewHocTb U3mepeHnin Ppasbl KoapPpuruMeHTa OTparKeHUA aHaAn3aTopa

MNorpewHocTs dasel KO, rpag,

MNorpewHocTs dasel KO, rpag

32
28

24
20
16
12

36
32
28
24
20
16
12

$50244

s 0T 10 Ml oo 27 1T

0
-35 -30 -25 -20

-15 -10 -5 0

KoaddrUuMeHT OTpameHna, ab

— CEbILLE 27 TTW 00 44 [T,
=== FMAPOKCHMMALLMA

-33 -30 -25 -20

-15 -10 -5 0

HoaddmumeHT oTpameHma, ob
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MorpewHoCcTb U3MepeHnit moayna KoapduumeHTa nepeaaum
COr/1IacoBaHHbIX YCTPOICTB aHanu3aTopos S5045, $5065, S5085 (npu ypoBHe
BbIXOA4HOM MOLLHOCTM MUHYC 5 ABM 1 nonoce puabTpa NPOMeEKYTOUHOM

yactoTbl 10 ly)

1,2
1,0
0,8
0,6

0.4

MNorpewHocTe mogynA KM, gb

1]

=== FMNPOKCUMAELMA -

oT 9 vy oo 300 My

10

0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -30

KoadduumeHT nepenaun, ob

1,2

1,0

= FMNPOKCHMELLIAA - -

cebie 300 Kl oo 6,5 1Ty

MNorpewHocTe mogyns KM, gb

MPUMEYAHUE

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

KoadgduumeHt nepegaum, ob

BepxHAsA rpaHuua 4acTOTHOro AmanasoHa AnA aHa/ausatopa
S5045—-4,5 M.

BepxHAsA rpaHMUa 4acTOTHOrO Avana3oHa A1 aHanusatopa
S5065 -6,5 ITu.
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MorpewHoCcTb U3MepeHnit moayna KoapduumeHTa nepeaaum
COr/1IacoBaHHbIX YCTPOICTB aHanu3aTopos S5045, $5065, S5085 (npu ypoBHe
BbIXOA4HOM MOLLHOCTM MUHYC 5 ABM 1 nonoce puabTpa NPOMeEKYTOUHOM

yactoTbl 10 ly)

1,2
Lgc CBblle 6,5 My oo 8 MMy,

1,0
= === FNNpoOKCHMAaLIMA ot i) i
x
=
=
oL
O
=
0
G
]
I
=
(il
=
=

10 1] -10 -20 -30 -40 -50 -60 -70 -80  -90
KoadduumeHT nepenaun, ob

1,2 . 1
L& CBblwe & [TU A0 BEpXHEW TPaHMLbI
= 1,0 === annpokcumauua - -
o
z 08
=
o 06
=
A
E 04
(=]
I
é ﬂlzl---- LR B B B R B B R
o | gy Ry Ry R
2 0

10 0 -10 -20 -30 -40 -50 -60 =70 -80
KoadduumeHT nepenaum, ob
BepxHAa rpaHuMuUa 4acTOTHOro AuvanasoHa AaA aHanamM3aTtopa
S5045-4,5Tu.
NMPUMEYAHWE

BepxHAsA rpaHMUa 4acTOTHOrO Avana3oHa A1 aHanusatopa
S5065 -6,5 ITu.
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicts aHanu3sarTopos S5045, S5065, S5085 (npu ypoBHe BbIXOAHOM
MOLLHOCTU MUHYC 5 oBm 1 nonoce puabTPa NPOMEXKYTOYHOM HaCTOTbI

10 ly)
o 8
E 7 OT 9 KM oo 300 ML
C 6 il S | S g S Eriogn SR,
fu
2 5
m
= 4
A
E 3
=
J 2jmemecccccccccc s -
al
21
=]
L o
10 5 o -5 -0 -1 -20 -2 -30 -3> -40 -45 -50
HKoadgdumuweHt nepegaum, ob
o 8
-3 2 — CEbILE 300 KM 00 6,5 1T,
'_. === ANMNpoKCHMAaLIMA
l: E A
x
T 3
m
m
= 4
0
5 3
L5 ]
5 p ) -
R 3 .
o
L o
10 ] -10 -20 -30 =40 -50 -60 =70 -80 -90
HoadduumeHT nepenaun, A6
BerHﬂﬂ rpaHnUa 4aCtoTHOro AuanasoHa AOAA aHa/1n3aTopa
S5045 —-4,5Tu.
NPUMEYAHUE

BepxHAs rpaHMuUa 4acTOTHOro AvanasoHa A/1s aHa/nusatopa
S5065 —-6,5 T,
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicts aHanu3sarTopos S5045, S5065, S5085 (npu ypoBHe BbIXOAHOM
MOLLHOCTU MUHYC 5 oBm 1 nonoce puabTPa NPOMEXKYTOYHOM HaCTOTbI

10 ly)

1,2
._EE CBbiwe 6,5 My oo 8 My
= 1,0 - o e AMMPOKCHMALMA -
x
m
=
oL
(=]
=
0
G
o
I
=
al
=
=

10 ] -10  -20 -30 -40 -50 -60 -70 -80  -90
KoadduumeHt nepegaum, ob

1,2 = 5
L':nl: CBbiwe & [TU 40 BEpXHEW TPaHULBI
i 1,0 === annpoKcHmaLH1A e
'
= 0,8
=
S 0,6
=
0
C 04
(=]
I
7 02t==m=- e
E r. 2 =2 B E = X R X X E X = =¥ 3
c 0

10 o -10 =20 -30 =40 -50 -a0 =70 -80
KoadduumeHnt nepenaun, nb
BerHﬂﬂ rpaHnUa 4aCtoTHOro AuanasoHa AOAA aHa/1n3aTopa
S5045 —-4,5Tu.
NPUMEYAHUE

BepxHAs rpaHMuUa 4acTOTHOro AvanasoHa A/1s aHa/nusatopa
S5065 —-6,5 T,
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MorpewHoCcTb U3MepeHnit moayna KoapduumeHTa nepeaaum
COrNacoBaHHbIX YCTPOMCTB aHann3atopos S5048, S7530 (npu yposHe
BbIXOA4HOM MOLLHOCTM MUHYC 5 ABM 1 nonoce puabTpa NPOMeEKYTOUHOM
yacTtotbl 10 ly)

1,2
L::nc = o7 20 Kl ao 300 M _
C f
= 0,8
=
3 06
E o
n "
E 04
5]
I
£
e 0

10 5 ] -5 -10 =20 -30 =40 -50 -60 =70
KoadgdwmumeHT nepegavuu, ob

1,2 .
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c 04
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HosdduumeHT nepenaun, a6
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicTts aHanu3saTopoB S5048, S7530 (npu ypoBHe BbIXO4HO MOLLLHOCTH
MUHYC 5 gbm 1 nonoce punbTPa NPomerKyTouHOM YacToTbl 10 u)

8
E‘: 7 ot 20 Kl oo 300 ML
o = aNNPOKCUMALIMA .
[?; 6 ------------?f.-.
B8 5
A o
E 4
r 3
% I’
O 2fmmomeccmccm e e
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C 1
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8
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E 4
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10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90

HosdduumreHt nepenaun, A6
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MorpewHoOCTb U3MepeHnt moayna KodpdpuumeHTa nepesgaum
COrN1acoBaHHbIX YCTPOMCTB aHann3aropa S50180 (npu ypoBHe BbiXogHOM
mowHoctn 0 obm 1 nonoce puAbLTPA NPOMEKYTOUHOI YacToTbl 1 lNy)

MNorpewHocte mogynA KM, gb

1,2

g . - OT 100 KMy, go 1 MLy ;;
el [ | [ E ey b e s e
it , annpoOKCHMMAaLLHMA j’-
I 3
x 08 /
= yd
= 4
S 0,6 /j"
o
G 04 H#‘“’f
2 "
—
g 02 e mamcccsecccssmm—e
e
2 0
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=70
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KoadduumeHT nepenaun, ob
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MorpewHoCcTb U3MepeHnit moayna KoapduumeHTa nepeaaum
COrN1acoBaHHbIX YCTPOMCTB aHann3aropa S50180 (npu ypoBHe BbiXogHOM
mowHoctn 0 obm 1 nonoce puAbLTPA NPOMEKYTOUHOI YacToTbl 1 lNy)

1,2
g — cpbiwe 10 MMy g0 12 MMy
= 1,ﬂ -
= === AMMAPOHCMMALHA
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S 06
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o
G 04
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KoadgdwmumeHT nepegaum, ob
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X
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KoadduumeHT nepenaun, ob
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicte aHanu3satopa S50180 (npu ypoBHe BbiXxogHOI mowHocTh 0 gbm
u nonoce GUNbLTPA NPOMEXKYTOUHOM YacToTbl 1 M'y)
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KoadduumeHT nepenaum, ob
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicte aHanu3satopa S50180 (npu ypoBHe BbiXxogHOI mowHocTh 0 gbm
u nonoce GUNbLTPA NPOMEXKYTOUHOM YacToTbl 1 M'y)
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KoadduumeHT nepenaun, ob

59



MorpewHoCcTb U3MepeHnit moayna KoapduumeHTa nepeaaum
COrNacoBaHHbIX YCTPOMCTB aHann3aropa S50244 (npu ypoBHe BbIXO4HOMN
MoLHocTH -10 Abm 1 nonoce puNbTPA NPOMEXKYTOUHOIM YacToTbl 10 M'y)

MNorpewHocTs mogyns KM, gb MNorpewHocts mogyns KM, gb

MNorpewHocte mogynA KM, gb
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicTe aHanusatopos S50244 (npu ypoBHe BbIXO4HON MOLLHOCTH -
10 agbm u nonoce GpuNbTPa NPOMEXKYTOUHOM YacToTbl 10 u)

MorpewHocTs $assl, rpag, MorpewHocTs dassl, rpag,

MNorpewHocTs dasel, rpag,
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MorpewHoOCTb U3MepeHnt moayna KodpdpuumeHTa nepesgaum
COrN1acoBaHHbIX YCTPOMCTB B 3aBUCUMOCTU OT NOAOCHI MPONYCKaHUA
$dnnbTpa NPOMeEKYTOUHOM YaCTOTbl U YPOBHA BbIXOAHOW MOLLHOCTU

M4=10 wly M4=100 Ny M4=10 Iy
Pemx=0 obm Pebix=0 nbm Pebix=0 nbm
MK MK MK
M4Y=1 ki M4=1 kliy M4=1 kly M4=1 Ty
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3.3.2 CnpaBo4YHble TeXHUYECKME XapPaKTePUCTUKU

Tabnumua 24 — CnpaBoYHble TEXHUYECKNE XapPaKTEPUCTUKN

HaumeHoBaHue XapPaKTepPUCTUKnN

YactoTa

HecTtabmnbHOCTb YacToTbl B paboyem amnanasoHe
TemnepaTyp:

S$5045, S5048, S5065, S5085, S50180, S7530

S50244
MMWHMMaNbHDBIN War YCTaHOBKM YacToThl, Iy

S5045, S5065, S5085, S50180, S50244

55048, S7530

MwuHMManbHoe Bpema nsmepeHunAa Ha O,CI,HOVI 4acToTe,
MKC:

S5045, S5065, S5085
55048, S7530
S50180

550244

Bpemsa nepekntoyeHns nopTa UCTOYHUKA Ha NOPT
NPUEMHUKa, MC, He bonee:

55045, S5065, S5085

S5048, S7530

63

3HayeHue
XapaKTe pPUCTUKMU

+5-10°°

+2-10°

10

70

250

30

22
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HaumeHoBaHue XapPaKTepUCTUKn

550180

550244

KonunyecTso ToUek namepeHuaA 3a CKaHMpoBaHMe:

55045, S5048, S5065, S5085, S50180, S7530

550244

BbIxoaHaA MOWHOCTb

MMUHUMANbHbBIN War U3MEHEHMA BbIXOAHOM MOLLLHOCTH,
ab

CneKkTp BbIXOAHOMO CUrHana

OTHOCUTENbHbIN YPOBEHb FAPMOHNYECKUX

COoCTaBnALWNX CNEKTPAa BbIXOAHOIO CMrHanAa B
1

AnanasoHe 4acToT, ABH, He bonee <:
$5045, S5048, S5065, S5085, S7530
S50180

550244

OTHOCUTENbHbIN YPOBEHDb HerapmoHUn4yeCkunx

COCTaB/IAOWMX CNEKTPaA BbIXOAHOTO CWUrHana, ABH, He
1

bonee =+
S5045, S5065
S5048, 57530

S5085:

64

3HayeHue
XapaKTepPUCTUKMU

0,2

oT 2 go 200 001

ot 2 no 500 001

0,05

MuHyc 20

MUHYC 15

MunHyc 10

MuHyc 20

muHyc 30



HaumeHoBaHue XapPaKTepUCTUKn

oT 9 Kly o 6,5 My,

cB.6,5 My go 8,5y,

S50180:

ot 100 Kl'y, po 16 My,

cBblwe 16 My, po 18 My,

JVHamunyecknin ananasoH

JMHamnyeckmnin guanasoH Npu noaoce NPonycKkaHma
dunbTpa NpomerKyTo4yHom YyactoTbl 10 'u, ab, He meHee:

55045, S5065:

o1 9 Kly go 300 Kly,

cebiwe 300 Kly, 4o BepXHEN rpaHnLpl

55048, S7530:

oT 20 Kl'y, ao 300 Ky,

cebiwe 300 Kl A0 BEPXHEN FPaHMLbI

S5085:

ot 9 Ky o 300 Kl'y,
cebiwe 300 KMy go 6,5 My,
cBbiwe 6,5 My, g0 8 My,

cBbiwe 8 My, no 8,5 My,
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3HayeHue
XapaKTepPUCTUKMU

MuHyc 20

MUHyC 15

MmuHyc 20

MUHyC 15

85

125

75

120

85

125

120

115



HammeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapaKTe pUCTUKU
S50180:
ot 100 kly, go 1 Ml'y, 100
csbiwe 1 Ml go 6,5 My, 130
csbiwe 6,5 MMy go 12,0 My, 125
ceblwe 12 My, ao 16 My, 122
cebiwe 16 My, ao 18 My, 118
S$50244:
ot 10 My go 27 My, 133
cebiwe 27 M, 8o 40 My, 125
cebiwe 40 [T, no 44 My, 115
lMepeKpecTHble Momexm
S50180:
ot 100 Kly, go 5 My, -
csbiwe 5,0 MMy, go 7,5 My, (TMNnn4Hoe 3Ha4veHme) MuHyc 120
cebiwe 7,5 My, go 8,5 My, (TunnyHoe 3Ha4veHme) muHyc 110
cebiwe 8,5 My, go 15,0 My, (TunnyHoe 3HayYeHue) MUHYC 120
cebiwe 15 My o 18 My, (TnuyHoe 3HaveHue) MuHyc 100
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HaumeHoBaHue XapPaKTepUCTUKn

KoadduumeHT nepenaum n otTparkeHus
OTKNOHEeHWe pe3ynbTaTa uamepeHuii 0 ab moayna

KoapdUuumMeHTa nepesayun n oTpaxKeHnsa Npu N3MeHeHnn
TemnepaTypbl OKpyatoLlen cpeapl, A6/°C, He bonee:

S5045, S5048, S5065, S5085, S7530
S50180:

oT 100 Kl'y, po 6,5 My,

cBbiwe 6,5 My, a0 18 My,
S$50244:

o1 10 MTluy, po 9 My,

ceblwe 9 My ao 44 My,

MNpepenbHble BXOOHbIE CUrHAbI

MaKcMManbHO AONYCTUMbIN YPOBEHb BXOAHOM
MOLLLHOCTM Ha U3MepPUTENbHOM MOPTY, ABbM

MaKcMManbHO AONYCTUMOE BXOAHOE HanpsKeHne
NMOCTOAHHOIO TOKa Ha U3MEepPUTENbHOM NopTY, B:

55045, 55048, S5065, S5085, S50180, S7530

550244

OnopHbIM reHepaTop

Bxop, BHelWwHero OMOPHOIo reHepartopa:

coeanHuUTEnNb:
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3HayeHue
XapaKTepPUCTUKMU

0,02

0,02

0,04

0,02

0,04

natoc 23

35

30



HaumeHoBaHue XapPaKTepUCTUKn

S5045, S5048, S5065, S5085, S50180, S7530
S50244

YacToTa ONOPHOro reHepatopa, Mly,

YPOBEHb MOLLHOCTM BXOAHOTO CUrHana, gbm:
S5045, S5048, S5065, S5085, S50180, S7530
S50244

BXoAHOe conpoTtusieHme, )

TMN coeguHuTena

Bbixog, onopHoOro reHepaTtopa:

coefuHUTeNb:

S5045, S5048, S5065, S5085, S50180, S7530
S$50244
4yacToTa ONOpHOro reHepaTopa, Ml

YPOBEHb MOLLHOCTW BbIXOAHOIO CUrHa/ia Ha HarpysKke
50 Q, abm:

S5045, 55048, S5065, S5085, S50180, S7530
550244

TNN coeanHnTenA
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3HayeHue
XapaKTepPUCTUKMU

«10 MHz Ref In/Out»

«10 MHz Ref In»

10

oT muHyc 1 go nawc 5

OT MUHYC 2 o natoc 4

50

BNC, poseTKka

«10 MHz Ref In/Out»

«10 MHz Ref In»

10

otrlpo5

ot0 po 2

BNC, poseTKka



HaumeHoBaHue XapPaKTepUCTUKn

Tpurrep

Bxopg Tpurrepa ons BHELWHEro 3anycKa:

coeanHuTeNb:

S5045, 55048, S5065, S5085, S50180, S7530

550244

amnanTyaa BxoaHoro curHana (TT/1-coemectumsbii), B

HanpAXeHue BbICOKOro ypoBHs, B

Hanpsa*KeHne HU3KOro ypoBHs, B:

55045, 55048, S5065, S5085, $50180, S7530

550244

MWHUMANbHaA ANTUTENNbHOCTb, MKC

BXOAHOE conpoTtusaieHune, KQ, He meHee

TN coeanHnTenAa

Bbixog, Tpurrepa:

coeanHuTeNb:

S5045, 55048, S5065, S5085, S50180, S7530

550244

Hanps*KeHne BbICOKOro ypoBHs, B:
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3HayeHue
XapaKTepPUCTUKMU

«Ext Trig In»

«Ext Trig»

otr0p05

ot2,7 005

ot 0 80 0,5

or0000,8

10

BNC, poseTKka

«Ext Trig Out»

«Ext Trig»



HaumeHoBaHue XapPaKTepUCTUKn

S5045, S5048, S5065, S5085, S50180, S7530
S50244

HanpAXXeHue HU3KOro yposHs, B:
S5045, S5048, S5065, S5085, S50180, S7530
S50244

MaKCMMa/lbHbIM BbIXOAHOM TOK, MA

T™Mn coeamnHunTenA

TpeboBaHUA K KOMNblOTEPY

Onepa UMOHHaA CUctema

NMPUMEYAHUA:

1 YpoBeHb raPMOHUYECKMX U HETAPMOHNYECKUX COCTABAAIOLLIMX onpeaensaeTca
B AuanasoHe 4yactoT oT 300 KMy A0 BepxHeW rpaHuubl U MPU BbIXOAHOM

mouwHoctn O abm.

2 HecKoppeKTUpOBaHHble MNEPeKPecTHble  MOMEXM
MaKCMMa/NibHOM  YPOBHE  BbIXOAHOW  MOLLHOCTM.
AVHAMMWYECKOro AuanasoHa aHa/nuM3aTopa onpeaenserca MepeKkpecTHbIMM

onpeaenAaroTca
Hu»KHAA

3HayeHue
XapaKTepPUCTUKMU

3,5

0,4

20

BNC, poseTKka

Windows 7 u Bblwe

nomexamu Nan ypoBHem cobcTBEHHOIO wyma I'IpVIéMHVIKOB.
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3.3.3 PyHKUMOHaNbHbIE BO3MOXXHOCTH

®yHKUMOHaNbHbIE BO3MOXHOCTM NPMOOPOB pasaenieHbl Ha cneayolLme rpynnbl:

Ob6wue cBeaeHuUA

YnpaB/ieHne UCTOYHUKOM CUrHaAa

BO3MOXHOCTM MHAMKALMN

Kannbposka

KannbpoBKa MOLLHOCTU M NPUEMHUKOB

DYHKUMN MapKepos

AHann3 AaHHbIX

N3mepeHne yCTPOWCTB C NEPEHOCOM YaCTOTb!

Apyrve BO3SMOXKHOCTH

YaaneHHoe ynpasaeHue

Ob6wue ceegeHun

N3mepaemble napameTpsl Ona pByxnopToBbix NprMbopos:
S11,S21,S512,S22
[na yeTblpexnopToBbIX NPUOOPOB:

AbcontoTHan MOLWHOCTb CUTHa/1a Ha BXoA4e ONOPHOro
U N3MEPUTENBHOIO NPUEMHMKA KaXKA40ro nopra.

Yucno KaHanos Ot 1 no 16 normMyeckmnx KaHanos. JIorMyeckuit KaHan
npeacTaBneH B BMAE OTAENbHOrO OKHAa Ha 3KpaHe.
Nlornyecknt  KaHan  onpegenser  NapameTpbl
CTUMYNMPYIOLLEro CUrHaNa: YacTOTHbIM AManasoH,
YMCNO TOYEK W3MEPEHMsi, MOLWHOCTb CUrHana W

apyrue.
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Yucno rpadukos

MamATb rpadpmkos

dopmaTbl rpadmkos

Or 1 po 16 rpaduKoB [aHHbIX B KaxKaoMm
NIOTMYECKOM  KaHane. [padwukm  npeacTaBnAloT
pasanyHble XapaKTepUCTUKK nccnegyemoro
YCTPOMCTBA, BKAKOYAA  S-nmapameTpbl, rpaduKku
OTKAMKA BO BpPemMeHHol obnactn, rpaduku
3aBMCMMOCTM OT BXOAHOM MOLLLHOCTU U Apyrue.

Kaxkgbin M3 16 rpadumkoB AaHHbIX B JOTMYECKOM
KaHane MOXKeT b6bITb 3aMOMHEH 415 NOC/eAyoLLero
CpaBHEHMA C TEKYLLUMM JaHHbIMMU.

Amnautyga B norapudmumyeckom  macwTtabe,
aMmnAnTyga B AMHeEMHOM MacwTtabe, ¢asa, ¢asa
pacClMpeHHan, rpynnoBoe Bpemsa 3anas3ablBaHuA,
KO3pOPULUMEHT cToslYer BOJIHbI MO  HaMNPAXKEHWUIO,
peanbHaa 4acTb, MHWMMAA 4YacTb, Auarpamma
Bonbnepta-Cmuta, nonapHaa gmarpamma.

YnpasneHue UCTOYHUKOM CUTHaNa

Tunol CKaHMpOBaHUA

CermeHTHOE
CKaHWpoBaHue

YnpasneHne MOLWHOCTbIO

3anycK pa3BepTKU

CKaHMpoBaHMe  4YacToTbl € UKCMPOBAHHOWM
MOLLHOCTb}O: NINHEHOE, norapnpmmyeckoe,
CErMeHTHoe. CKkaHunpoBaHue MOLLHOCTH C
OUKCUPOBAHHOM YAaCTOTON: INHENHOE.

Pa3HOBMAOHOCTb CKaHMnpoBaHUA 4aCTOThlI C
BO3MOXHOCTbIO 334aHMA HECKONbKUX CermeHToB. B
KaXXagom cermeHte 3a4alTcCA rpaHUYHble Y4acCTOTbl,
4YMC/I0 TOYEK, MOLLHOCTb UCTOYHMKA, nonoca MMY.

MoOLWHOCTb UCTOYHMKA peryanpyerca B npegenax ot
muHyc 60 abm po natoc 10 abm ¢ warom 0,05 ab. B
pPeXMME CKAaHMPOBAHMA YaCTOTbl C GUKCUPOBAHHOM
MOLLHOCTbIO MMEeeTCA BO3MOXHOCTb 334aTb HAaKNOH
YPOBHA mowHocTn Ao 2 ab/IMuy, ana KkomneHcauum
3aTyXaHWA BbICOKMUX YaCTOT BO BHELWHWX Kabensx.

Bo3amoXHOCTb BblbOpa BWAA 3amnycKka pPa3BepTKMU:
NOBTOP, OAHOKPATHO, cTon. Bo3moXKHOCTb BbiboOpa
MCTOYHMKA 3aMNyCKa: BHYTPEHHWUI, PYYHOM, BHELLHWN,
NPOrpamMmMmHbIi.
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B0O3MOXXHOCTU MHOUKALUU

Buapbl rpadmkos

MaTtemaTuKa

ABTOMacwTabupoBaHue

dneKkTpuyeckan 3ageprkka

CmeueHue ¢asbl

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

BoamoxKHOCTb  moguduKaumm rpadmka  AaHHbIX
MyTem OCYyLLEeCTBNEHMUA MATEMATUYECKOM onepauuun
Mexay — rpadpuMKoOM  A@HHbIX WU MNamATbO.
MaTemaTnyeckme onepaummn BKAKOYAKOT: C/OXKEHUE,
BblYMTAHME, YMHOMEHWE, AeNeHUe KOMIMIEKCHbIX
yucen.

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

CmeuieHne MJIOCKOCTU KannbpoBKu ana
KOMMNEHCaUMN  330EPKKM B U3MEpUTE/IbHOM
ycTaHoBKe. KomneHcauusa aNeKTpUUYecKon 3a4epKKu
B CAMOM MCCNeayemMOoM YCTPOMCTBE NPU U3MEPEHUM
OTKNOHEeHUA $pasbl OT IMHENHOTO 3aKOHa.

Mo3Bonser BBecTU cmelleHue rpaduka ¢asbl B
rpagycax.

YMeHbLUeHue norpeLwHocTe 1 usme peHuna

KannbposkKa

KannbposkKa n3MepuUTeNnbHoOM YCTaHOBKM,
BKAOYatowen npubop, Kabennm u  agantepbi,
nossonset 3HAYUTENBbHO CHU3UTb OLWMOKM
N3MepeHus. KannbposkKa nossonsaer
CKOPPEKTMPOBATb  C/leaylowme cuctemaTuyeckme
OWMBKM  M3MEepeHUs, KOTopble  BbI3BaHbl  He
NOEanbHOCTbIO N3MepuTeIbHOM CUCTEMDbI:
amnauTyaHas w  ¢a3oBaA  HEPABHOMEPHOCTb,
KOHEYHas HanpaBNEHHOCTb, HECOr/N1acoBaHHOCTb
nopTa UCTOYHMKA U NPUEMHMKA, KOHEYHan pa3BA3Ka
NnopToB..
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Buabl kKannbpoBokK

Hopmanusauus
OTpa*keHuAa 1 nepeaayu

MonHan ogHonopToBsas
KanmbposKa

OpHoHanpaBneHHaA
ABYXNopTOBan
KanmbposKa

MonHasn
KanmbposKa

2-nopTosasn

2-nopToBasn TRL

KannbposKa

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

® HOPManM3auma OTParKeHNa 1 nepeaadm;

® [0/1HaA 0AHOMOPTOBAA KaNMbPOBKa;

® OZIHOHANpaB/IeHHas ABYXnopToBas

KannbpoBKa;
® NonHas 2-nopToBas KaaMbpoBKa;

e 2-noptoBas TRL KannbposKa.

Hanbonee npoctoir BMA, Kanubposku. Obnapaet
HWU3KOM TOYHOCTbIO.

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

Bua KanmbpoBKM, KOTOpPbIA WUCNONAb3yeTca Mpwu
M3MEPEHUM OTPaAXKEHMA M MNepesayn B OLHOM
HanpaB/ieHMM, HaNpPUMep NpU U3MEPEHUU TONbKO
S11 wn S21. Ob6bnagaeT BbLICOKOWM TOYHOCTbK NpU
N3MEPEHUM OTPAXKEHMA U CpesHEN TOYHOCTbK Npu
N3MepeHUN nepesayum.

Bua KanubpoBKKM, KOTOPbLIM WUCNOAb3YETCaS npwu
M3MEPEHUM MONMHOW  MaTpuubl  S-napameTpoB
2-nopToBOro ycTtpomncrtea. Metog Tak e HasbiBatoT
SOLT: Short, Open, Load, Thru. Obnagaer BbICOKOM
TOYHOCTbIO.

Bug KanubpoBKKM, KOTOPbIA UCNOAb3yeTca npu
M3MEPEHUM NOJIHOM  MaTpuupl  S-napameTpos
2-NopTOBOro yCcTpoicTBa. [oaaeprKMBalOTCA TaKXkKe
LRL u LRM moanduKaumm p[aHHOM KannMBpPOBKMU.
Ob6napaet 60nee BbICOKOM TOYHOCTbIO, YEM MOHAA
2-nopToBan KanmbpoBsKa.
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MexaHun4yeckune
KOMMAEKTbl
KannMbpoBOYHbIX Mep

ABTOMAaTMYeECKUNE
KanmbpoBoYHbIE MOAy U

KannbposoyHas mepa
TMNa CKONb3ALLAA
Harpyska (Harpyska c
NOABUMKHbIM
nornoTuTenem)
KannbposoyHas mepa
TMNa «HEeWN3BEeCTHAA»
nepemblyKa

OnpepgeneHue

KannbpoBOYHbIX Mep

UHTepnonauma
KoppeKLumn owmnbokK

npm

Monb3oBaTenb MOXET BblbMpaTb M3  3apaHee
npeaonpeaeneHHbIX KOMMIEKTOB Ka/iMbpPOBOYHbIX
Mep pPasMyYHbIX MpPou3BOAUTENEN WAW CO34aBaTb
onpeaeneHma cobCcTBEHHbIX KaNIMBPOBOUYHbIX Mep.

ABTOMaTUYECKME KanmbpoBoYHble Mmoaynm
npounssoacrtea 000 «[J/IAHAP» pgenatoT npouecc
KannbpoBKM ObICTpee 1 NpoLle, YeM TPAAMLUMOHHbIE
MeXaHUYEeCKMEe KOMNJIEKTbI KaNNMBPOBOYHbIX Mep.

Mcnonb3oBaHWe p[aHHOrO TuNa Mep MNO3BOJIAET
3HAQYMTENbHO MOBbLICUTb TOYHOCTb KanMOPOBKWM Ha
BbICOKMX YaCTOTaX MO CPABHEHUIO C GUKCUPOBAHHOMN
Harpy3Koi.

Ncnonb3oBaHue NPOM3BOJIbHOrO B3aMMHOIO
4eTbIPEXMOIIOCHMKA BMECTO HY/IEBON MEPEMbIYKU B
NoNHOM  2-nopToBalt  KanubpoBKe  no3BonAer

KannmbpoBaTb TECTOBYI YCTAHOBKY ANA WU3MepeHun
YCTPOWCTB C HE MPUCOEAMHAEMbIMU PpasbemMamu.

MoaaepKMBatOTCA ONpeaeneHna  KaanubpoBOYHbIX
Mep KaK C [MOMOWbO MPUHATOM B OTpacau
NOJIMHOMMWANbHOM MOAENU, TaK U HA OCHOBE AAaHHbIX
(S-napamertpos).

Mpu  M3MEHeHWW Mo/Nb30BaTe/NIeM  YCTaHOBOK
MCTOYHMKA CUrHaNa NO OTHOLUEHUIO K KanubpoBKe,
TAKMX KaK TPaHMYHbIE YaCTOTbl WAW YUCNO TOUYEK,
npousBoamuTCcA nepecyer KaNMBpOBOYHbIX
K03 PULUMEHTOB C UCNONb30BAHMEM MHTEPMNONALMM
W SKCTPANoNALMN.
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BcnomoraTtesnbHble Kan M6pOBKM

KannbpoBKa MOLLLHOCTH

KannbpoBKka npueMHMKoOB

®dyHKUMM MmapKepoB

Mapkepbl 4aHHbIX

OnopHbIA MapKep

MapKepHbIi NOUCK

JononHutenbHble
BO3MOXHOCTM
MapKepHOro NomncKa

YcTaHOBKa NapameTpoB C
MOMOLLbIO MapKepoB

BblMMCNEHMA € NOMOLLbIO
MapKepoB

CTtaTUCTUKa

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

anAa

Kannbpyet ycuneHme npueMHUKOB Npu U3mepeHmnu
abCcoNOTHOM MOLLLHOCTU CUTHaNa.

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

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

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

MaKCUMYMa,

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

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

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

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

HepaBHOMEpPHOCTb

MapameTpbl dUNbTPa

AHanu3 gaHHbIX

Mpeobpa3oBaHue
MmneaaHca nopTa

MckntoueHue uenm

BcTpamsaHme yenu

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

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

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

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

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

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

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

BpemeHHan obnactb

BpemeH HaA cenekuuna

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

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

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

N3mepeHue yCTPOICTB C NepeHOCOM YacTOoTbl

CKanspHbIn MeTo/A
N3MEpPEHUs YCTPOUCTB C
NepeHoCoM YacToThbl

CKansapHbIN MeToZ NO3BOJIAET U3MEPATb CKANAPHbIN
KO3pOOUUMEHT nepedaym cmecuTenem wu  apyrux
YCTPOMCTB, Y KOTOPbIX BXOAHAA 4YacToTa He paBHa
BbIxOAHOW. MeTtoa He Tpebyer npumeHeHus
BHELWHUX CMecuTenem U  Opyrux  YCTPOWUCTB.
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BeKTOpHbIM MeToA,
M3MEepeHUsa YCTPOWUCTB C
nepeHoCcoM YacToTbl

CkanapHaa  KanmbpoBKa

cmecuTeneu

BekTopHaA
cmecutenemn

KannbpoBsKa

ABTOMaTHYeECKan
noAaCcTPOMKa
CMeLLL.eHns

4acCTOThl

Apyrue BO3MOXKHOCTHU

YnpasneHue npnbopom

Yno6HbIn rpadpuyeckui

nHtTepdenc

PacneyaTKa U coxpaHeHue
rpadukos

CKanapHbIA METOZ MCMNO/Ib3YEeT PEXUM CMELLEHMUA
4acTOTbl NOPTOB, KOTAA YacTOTa NMopTa MPUEMHMKA
CMeLLeHa OTHOCUTENbHO NOPTA UCTOYHMKA.

BeKkTopHbIM MeToa, N03BOASAET U3MEPATb MOAY/b U
da3y KoapoduumneHTa nepesaum cmecutenen. Mertoa
TpebyeT NPUMEHEHWA BHELWHEro CMecuTens, Mu
eanHoro reTepoamHa ans BHELUHEero n
nccnegyemoro CMecuTenen.

Hanbonee TOYHbIN MeTo/, KanmbpoBKM,
MCNONb3YyEMbIA MNPU  U3IMEPEHUM CMecuTenem B
pexume cMeLeHunn 4acToTbl. Ucnonb3yet
KanubposouHble mepbl XX, K3, Harpysky. Tpebyer
NPUMEHEHUNA BHELWHEro MW3MepuTena MOLLHOCTY,
nogkntovyaemoro kK USB nopTy HenocpeacTBeHHO,
nnbo yepes nepexon USB/GPIB.

Metoa KannbpoBKM, MCNONb3yEMDbIM npwm
BEKTOPHOM M3MepeHun cmecutenein. Ucnonbsyet
KannbposouHblie mepbl XX, K3, HarpysKy.

B pexume cmeweHna 4acCTOThbl no3ssonAaer
dBTOMAaTU4YECKHU noactpanBaTb 4acToTy,
KOMNEHCUPYA NOrpeiHoCTb YCTAaHOBKUN BHYTPEHHETO
retepoanHa B nccnegyemom CMecutTene.

YnpasneHune
NOMOLL,bIO
nHTepdency.

npubopamu
BHELIHEro KommnbloTepa nNo

ocyllecTBiserca  C
usB

MpuBbIYHbIN UHTepodelic, OCHOBAHHbIM Ha
onepaumoHHoi cucteme Windows, nossonser
YCKOPUTb OCBOEHUE U3MEPUTENA MOJIb30BaTENEM.

Bo3amorKHa pacneyatka rpadmKoB M AaHHbIX Ha
npuHTEpe C npeasapuTenbHbiIM NpocmoTpom. A
npeaBapuUTenbHOro NPOCMOTPA MCMONb3YHOTCA TpU
pa3nnyHbiXx nporpammbl: MS Word, nporpamma
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YpaneHHoe ynpaBaeHue

COM/DCOM,
Socket

TCP/IP

NPOCMOTPA M  pacneyvyatkn  wm3obpaxeHun wm3
noctaBku Windows, BHyTpeHHAA. 3TO no3BosseT
NMPOCMOTPETb, COXPAaHWUTb Ha AMCKe W pacnevataTb
rpadukm.

MporpammHoe obecnevyeHne npubopa, paboTatoLlee
Ha KomnbtoTepe nog ynpasneHnem OC Windows,
noAAep*KUBaET caeayroLLme NPOTOKOAbl yNpaBaAeHUs
npmubopom n obmeHa aaHHbIMK ¢ HUM: COM-cepBep,
TCP/IP Socket-cepsep. Mo BO3MOXHOCTAM
ynpaBaeHns NPOTOKO/bl 0ANHAKOBSLI. [Tosb30BaTeNb
MOXKeT BblbpaTb noboi yaobHbIA AnAa  Hero
npotokon. COM — cepBep npegocTasnsaer
NpPOrpaMmHbIn  UHTepdenc Ans Bbi30Ba CBOUX
OYHKUMA CO CTOPOHbI MpoOrpamMmm nNoJsb3oBaTens.
TCP/IP Socket — cepBep wucnonb3yer obmeH
TEKCTOBbIMM  KOMaHZaMMu,  COOTBETCTBYIOLLMMMU
ctaHpapty SCPI. SCPI asnaetcA cTraHgapTom Je-
dakTo ans ynpaBaeHus N3MepUTENbHbIM
obopyaoBaHMEM B MUPE HA AaHHbIA MOMEHT.
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3.4 YCTPOMUCTBO U NPUHLMUN PaboTbl

AHanu3aTopbl COCTOAT M3 WU3MepUTeNbHOro 6/10Ka, BbINOAHAOWErO GYHKUMIO
KOMMapaTopa, U NPUHAA/IEXKHOCTEN, K KOTOPbIM OTHOCATCA U3MepUTeNbHble Kabenn u
nepexoAbl, a TaKXKe CPeacTBa KaIMbPOBKM.

N3meputenbHbih  6N0K  mMAM  Komnapatop  obecneynBaer  PpopmupoBaHMe
30HAMPYIOLWLErO CUFHana B LUMPOKOM AMana3oHe 4YacToT M MOLWHOCTEN C
nocneayloWmnmMm BblaeNeHMeM MaJatollero, npolieawero 4epes uccnegyemoe
YCTPOWMCTBO M OTPAXKEHHOrO OT €ro BXOAO0B CUTrHa/0B, GOPMUPOBAHNE HAMPAKEHUN,
NPONOPLMOHANbHbIX 3TUM CUFHaNaM C NMOMOLLBI NPUEMHMKA C npeobpasoBaHuem
YacToTbl U NpeaBapuUTenbHyto LMdposyto 06paboTky. MpuHUMN AENCTBMA OCHOBAH Ha
N3MEPEHUN OTHOLUEHMA aMMAUTYA M Pa3HOCTU a3 CUrHaNa MUCTOYHMKA M CUTHANOB
npoLweawero MAM OTPA*KEHHOro OT wuccnegyemoro ycTpoinctea. OKOH4YaTenbHbIM
pacyeT M oTobpaxkeHne pPe3ynbTaToB M3MEPEHUN KOMMEKCHbIX KO3dPUUMEHTOB
nepegayn n oTpaxKeHus, Kak GYHKUMIO OTHOLWIEHWA amnauTya, M pasHocTu ¢a3 ot
YaCTOTbl UICTOYHWUKA CUTHANA, BbINONHAET BHELWHWUIN yNPaBAAoWKMi KomnbioTep. CBA3b
C KOMMbOTEPOM OcyLLecTBnaetca yepes USB-nHtepdenc.

N3meputenbHble Kabenu npegHasHayeHbl A8 MNOAKJAKOYEHMA MHOrOMOPTOBbLIX
nccneayemblx YCTPOMCTB K NopTam aHanmsaTopa. OHM JonXKHbl 061agaTb Masioi
amnanTtygHonm u ¢$a3oBoM HecTabunbHOCTbIO npu u3rmbe. [na npenoTBpalLeHUA
NOJIOMKK Kabenewn n ynydleHns noBTOPAEMOCTM U3MEPEHUI CneayeT UCNo1b30BaTb
nepexogpl. Cpeactsa KanuMbpoBKWM NpeAHasHayeHbl /1A BbINOJHEHWA LUTAaTHOM
npoueaypbl, NO3BONAOWEN YCTPAHUTb HENAEANbHOCTb U3MEPUTENBHOMO TPaKTa Npu
onpeaeneHnm KOMNAEKCHbIX KOG PULMEHTOB Nepeaaym 1 OTPAXKEHUA U CYLLECTBEHHO
CHM3UTb MOTPEeLHOCTb MX M3MepeHuMn. [Ona KannbpoBKM aHanmM3aToOpoB MOryT
MCNONb30BaTbCA aBTOMATUYECKME KaNMBPOBOYHbIE MOAYAM, Habopbl Mmep C
PE3NCTUBHBIMM COrIaCOBAaHHbIMM Harpy3Kamm UAM C COMNACOBaHHbIMU Harpyskamm c
NOABUXHbBIM MOrNOTUTENEM, a TaKXKe Habopbl mMmep C OTpe3Kamu NpPeLmn3nNOHHbIX
NIVHUI Nepeaauun.

AHanuzatop ob6beauHseT B OAHOM ManorabapMTHOM METaNIMYECKOM Kopnyce:
reHepaTopbl  WCMbITAaTENIbHOrO W TETEPOAMHHOIO  CUIHANOB,  aTTEHHATOPbI
PEryANpoBKM MOLWLHOCTM, HanpasneHHble oTteBeTButennu (OH), MHOrokaHanbHbIM
NPUEMHUK, BNOK ynpaBneHMAa Ha 6a3e CMrHabHOro npoueccopa U 610K NUTaHKUA.

Mapatowme n oTpaxkeHHble BoMHblI 610koB OH npeobpasytotca cmecutenamm (CM) B
KonebaHma nepBoM NpomMmexKyTouHoM YactoTbl (MY), nocTynatoT B YeTblpexKaHaNbHbIN
npuemMHuUK obpaboTkn Ha MY, B KoTOopom nocne ¢unbTpaumm npeobpasytotTca B
undpoBbIe KOAbl M NOAAIOTCA HA NocaeaytoLLyo 06paboTKy (punbTpauma, nsmepeHume
pa3sHOCTN a3, USMepPEeHNe aMnNAnTyapl) B CUrHaNbHbIA npoueccop. NameputenbHbie
dunbTpbl Ha MY peanmsosaHbl B uMppoBon popme. Kaxkabii U3 NOPTOB MOXKET bbITb
MCTOYHMKOM WCNbITAaTENIbHOFO CUFHana WAW MPUEMHWMKOM CUrHana, npolleawero
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nccnegyemoe ycrpomctso. Mpu aTom ecnmn nopt 1 ABNAETCA UCTOYHMKOM, TO MOpT 2
6yoer npuvemMHUMKOM. HammeHoBaHMs  «Magatlollas WM OTPaXKeHHaa»  BOJIHA
cnpaBen/InBbl ANA NOPTa-UCTOYHMKA UCNbITaTeNibHOTo curHana. CoyetaHue ysnos OH,
CM wn yeTblpexkaHaNbHbIA NpPUEeMHMK 06paboTkn Ha MY o06pasyoT yeTbipe
NMOEHTUYHbBIX U3MEPUTENbHbIX MPUEMHUKA CUTHaNa.

yn polWEHHbIE CTPYKTYPHbIE CXeEMbIl ABYXNOPTOBbIX N YETLIPEXNOPTOBbLIX aHAa/TN3AaTOPOB

npueBeaeHbl HA PUCYHKax 1 n 2.

Ref In/Out
10 Mry, leHepaTop [enepaTop Port 1
oOnopHOMH reTepaguMHHoro HanpaeneHHbie
YacToThl curHana »
- OTBETEMTENM
=) Henutens
BcnomoratensHoii MOLLHOCTH MNagawwan OTpameHHan
reHepartop BOMHE BOMHE
+ Cmecutens
- [eHepaTop ArTe- Kommy- R1 A
MCNBITATENBHOIO HHOETOP TaTop
cUrHana =T -
[MpremHKK
Ext Trig In
DSP C l‘ ®<_l_»®
" 4 Cmecutens
Ext Trig Out MNagawowas OTpameHHan
BONHa@ BONHa
m————————
| = HanpaeneHHbie
: YnpaenAawLwmMi KowuTtponnep Bnok —_— P
<:> OTEETEBMTENM
KOMMBHOTE MMTaHMA
! : i Port 2

PucyHok 1 — CTpyKTypHasa cxema aHa/iM3aTopoB, MMEILLNX ABa U3MEPUTENIbHbIX
nopra
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4 MoparoToBKa K pabore
4.1 PacnakoBbliBaHME U NOBTOPHOE YNaKOBbiBaHUE
YnakoBKa dHann3aTopa obecneumBaeT 3alUTY OT KAUMMATUYECKUX U MeEXaHUYEeCKUX

MOBPEXAEHNN MPU MOrpy304YHO-PA3rpy30YHbIX paboTax, TPaAHCMOPTMPOBAHUM U
XpaHeHUu.

[ns ynakoBbIBaHWS aHa/AM3aToOpa UCMOJb3yeTCa UHAMBUAYaNbHAsA NOTPebUTenbCcKas
Tapa.

B KauecTBe WMHAMBUMAYANbHOM MNOTPEOUTENbCKOM Tapbl MCMOAbL3YHTCA KOpobKa M3
rop pMpPOBaHHOIO KapTOHA M NAKEeTbl U3 NOAMUITUNEHOBOM NAEHKMN.

4.1.1 PacnaKkoBbiBaHue

PacnakoBbiBaHue nposoaunTtb B YKa3aHHOl71 nocnenoBaTe/IbHOCTU:

® pacnonoxute KOpO6Ky B COOTBETCTBUN C MaHUNYNALUNOHHBbIMU 3HAKaAMWU;

® OTKPOMTE KOPOOKY, O3HAKOMbTECb C COMPOBOAUTENIbHOM AOKYMEHTaLUMEN,
aKKYpPaTHO WM3B/IEKUTE MNONMITUNEHOBbIE MAKETbl C aHAaNM3aToOpoM, B1O0KOM Unun
Kabenem nutaHua, kabenem USB, USB flash HakonuTenem c akcnayataumMoHHOM
OOKYMeEHTauuen;

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

2 npoBepbTe OTCYTCTBME T[NYOOKUX ULApanMH W BMATUH HaA Kopnyce
aHanu3atopa, CNedoB KOPPO3UM  METaNNIMYeCKUX AJeTaned W cnenos
BO3AENCTBUA  KMAOKOCTEM  WMAM  arpeccuBHbIX  MapoB,  LLENOCTHOCTb
JTAKOKPACOUYHbIX MOKPbITUIN, COXPAaHHOCTb MapPKUPOBKY;

3 npoBeauTe BM3Yya/lbHblli  KOHTPO/Ab  LENOCTHOCTU  COEAUHUTENEN,
PacrnosoXeHHbIX Ha NepeaHeln U 3agHen naHenu;

4 npoBepbTe OTCYTCTBME MEXAHWYECKUX MNOBPEKAEHUNA (BMATUH, 3a60MH,
OTCNaMBaHMA MOKPbLITUA U T. A.) HA KOHTAKTHbIX MU TOKOHECYLLMX NOBEPXHOCTAX
coeamHuUTeNnen N3IMepuUTebHbIX NOPTOB;

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

Mocne pacnakoBbiBaHUA PEKOMEHAOYETCA KAPTOHHYH KOPOOKY
COBMECTHO C aMOPTM3aLMOHHbIM MaTEPManoOM U TPAHCMOPTHOM

MPUMEYAHUE Tapow COXPaHUTb Ana BO3MOHOTIO 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 TeMMepaTypon
BO3Ayxa He HMKe 15 °C n oTHocuTenbHOM BAaxKHocTbio Ao 80 %.

ﬂepe,u, ynaKOBbIBaHNEM HEO6XO,£I,VIMO npoBECTU BHELLUHWM OCMOTP:

® NposBepbTeE HaNN4mMe N LENOCTHOCTb naomo6 npeanpuATnUA-U3roToBUTENA,

® €C/IN YMaKOBbIBaHME MPOBOAUTCA Nepes XpaHeHWem, MPOBepbTe OTCYTCTBUE
rnyboKMX uapanuMH M BMATMH HA KOpnyce aHanus3aTopa, CNeaoB KOpposwuu
METaNINYECKMX [AeTane U CnefoB BO3AENCTBMA KUAKOCTEN MU arpeccUBHbIX
MapoB, LEeNOCTHOCTb 1AKOKPACOUYHbIX MOKPbITUI, COXPAaHHOCTb MAaPKUPOBKY;

® NpoBeanTe BU3YasbHbIN KOHTPOb LLEe/IOCTHOCTU COeANHUTENEN, PACNO/IOKEHHbIX
Ha NnepegHen 1 3a4HeN NaHenu;

® MpoBepbTE OTCYTCTBUE MEXAHUNYECKUX I'IOBpG)-I-(,CI,GHVIVI (BMFITMH, 3a6OVIH,
OTCN1anBaHUA NOKPbLITUA U T. A.) Ha KOHTAKTHbIX U TOKOHECYLWNX NOBEPXHOCTAX
COG,EI,MHMTEJ'IGVI M3MePUTE/ZIbHbIX MOPTOB,

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

® MoOMecTUTe aHanusaTop, 610K unm Kabenb nuTaHma, Kabenb USB n USB flash
HaKonuUTeNb B NOJIN3TUNEHOBbIE MAaKETbl COOTBETCTBYIOLLENO Pa3mepa;

e nob6aBbTe B NAKET C aHA/IM3AaTOPOM MAKETUKU C MESKOMOPUCTbIM CUAMKArenem
maccon npnbnamsmtenoHo 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
neHononmaTuaeHa, BbinONHARWNUM aMOPTU3aUNOHHYIO d)yHKLI,M}O;

b 3aKp0171Te dHa/IN3aToOp BTOPbIM BKAaAblWeM M3 NEHOMNO/INSTUNEHA,

B KauecTtBe amoOpTM3aUMOHHOrO MmaTepuana, 3anosHAKLWEro
NPOCTPAHCTBO MeEXKAY CTEHKaMM KOPOOGKM W aHanusaTopa,

NMPUMEYAHWE MoXeT 6bITb NUCNo/1b30BaH apyrom marepuan,
obecneumBatowmnii  GUKcauMlO aHanu3aTtopa B Tape WU He
BbI3bIBAIOLLLMIA KOPPO3UIO.

® 112 3aMOJIHEHUA NYCTOTbl B BEPXHEM 4YacTu KOPOBKKM, Mpu HeobxoammocTtw,
NONOXKUTE MATKUIN BKNaAbILL;

84



3ano/IHUTE HEOHXOAMMYIO COMPOBOANTENbHYHO LIOKYMEHTALMIO U MOMECTUTE ee B
NOZIM3TU/IEHOBBIV NaKeT (Npo3padHbIn dain unmn mynstudopy);

® B/1IOXKUTE CONPOBOAUTENNbHYHO AOKYMEHTALUNIO B KOpO6Ky,'

® 33KpPOMTE KOPOOKY KPbIWKON M 3adUKCUMPOBATb KPbIWKY CKOTYEM (Knenkomn
JIEHTOW) C YeTbIPEX CTOPOH;

® HaHecuUTe Ha KOPOOKY MAPKMPOBKY:

1 HaMMmeHOBaHWe NpeanpPUATMA-U3roTOBUTENSA;
2 HaMeHOBaHWe N CEPUMHBIN HOMEep aHaNMU3aTopa;

3 MaHMNYAsAUMOHHbIE 3HaKM «XpynKoe. OcTopoxHo!», «bepeyb oT BRarm» m
«Bepx», ecAM  MCNONb3yeTcA  He  OpPWUrMHANbHAA  MHAMBMAYya/bHaA
noTpebuTenbckan Tapa.

4.2 O6bwue nonoxeHuA

Ecnv aHanM3aTop M KOMMNEKT NPUHAL/IEXKHOCTEN HAXOANANCL B YCIOBUAX, OT/IUYHBIX
OT YCNOBUIM 3KCNyaTaUmMK, BbIAEPKUTE UX B YCIIOBUAX SKCMAyaTaLUM He meHee ABYX
4acos.

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

YcTaHOBWUTE aHaNM3aTop Ha paboyem mecTe. Maowans NoBEPXHOCTU paboyero cTona
[OJ/IKHA ObITb AOCTAaTOYHOW ANA pasMELLEHMA Ha Hell aHanusaTtopa, Tpebyemoro
KOMMNIEKTa NPUHALNEXKHOCTEN U UCCEAYEMbIX YCTPOMCTB.

YcTaHOBMTE aHaNM3aTop Ha POBHYI MOBEPXHOCTb paboyero ctrona Tak, 4Tobbl BCe
HOXKM aHa/nu3aTopa ynupanucb B Hee, U obecneuymBanca cBoOOAHLIN [OCTYN K
CoeauHUTENAM W BbIKJOYATEND NUTaHMA.  YCTPOKCTBa, NOAKAOYaemMble K
aHanM3aTopy, AOO0/IKHblI pacnosaraTtbCA Ha pabouyelr NOBEPXHOCTM CTONA WU
HenocpeACcTBEHHO HaA He.

Mpu 3KcnayaTauum BEHTUNAUMOHHbIE OTBEPCTMS Ha KOpnyce aHanuMs3atopa He
[AOJIKHbI 3aKPbIBaTbCA NPeAMETaMM.

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

Ha paboyem mecTe AO0/KHbI ObiITb MPUHATbI Mepbl NO O0b6ecneyeHuto 3aliuTbl OT
BO3EMCTBUA CTAaTUYECKOro 31EeKTPUYECTBA.

MpoBeauTe BHEWHWIA OCMOTP aHanMs3aTopa COBMECTHO C  WCNO/b3yeMbIM
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KOMMJEKTOM NpuHag/exHocten. [pu  HeobxogumocTu, MpoBeauTe  YUCTKY
coeamHuUTeNnen U3MepuTeNbHbIX MOPTOB aHaINM3aTopa, Kabenen n nepexonos, a TakXke
CPEACTB KanuMbpOBKM W BbINONHATE MNPOBEPKY MNPUCOEAUHUTENbHBIX PasMepoB
coeguHUTeNen yKkasaHHbIX yCTPOMCTB.
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4.3 BHewWHUi ocmoTp

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

NocnepoBaTenbHOCTb nposegeHmMA BHEWHErTro ocMoTpa:

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

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

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

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

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

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

4.4 YnctKka coeguHutenen

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

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

® MPOTPUTE NOBEPXHOCTU COEAMHUTENEN, YKA3aHHbIe CTPEIKaMUM Ha PUCYHKaxX 2 U
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3, NaNoOYKOM C BaTHbIM TaMMOHOM, CMOYEHHbIM B CMUPTE; Kanau cnupta He
[AOJIKHbI MONaZaTb BOBHYTPb YCTPOMCTB;
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PucyHok 2 — CoeguHutenu tun N u lll (po3eTka 1 BunKa)
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PucyHok 3 — CoeguHutenn tvn 2,4 mm, 3,5 mm un IX (po3eTka 1 BUnKa)

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

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

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

® Npu HeO6XO,CI,MMOCTVI NOBTOPUTE YHUCTKY.

SAMNPEWAETCA npuMmeHATb MeTananvyeckue npegmeTtbl AnA

YUCTKU COeNHUTENEN.
BHUMAHMUE!

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

4.5 MpoBepKa NpucoeANHUTENbHbIX Pa3MepoB

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

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

MoBTOpHaA NpoBepKa coeanHUTENE PEKOMEHYETCS, eCNU:

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

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

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

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

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

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

e Tun N, po3eTKa, MM 5'26—0,08;

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

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

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

MPUMEYAHUE

4.6 NoagKnoueHne 1 OTKIKDYEHUe YCTPOMCTB

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

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

® aKKYypaTHO COBMECTUTE COEANHUTENN MOAKNHOHAEMBbIX YCTPOWCTB;

® yAep)KUBaA NOAKIOYaEMOe YCTPOMUCTBO, PyKaMM HAKPYTUTE FalKy coeaunHUTens
«BuaKa». Mpn 3tom pabounme NOBEPXHOCTU LEHTPaNbHbIX MPOBOAHWKOB M
OMOpHble MNNOCKOCTU BHELWHUX NPOBOAHMKOB [JAO/XKHbl COMPMKACATbCA, Kak
NOKA3aHO Ha PUCYHKax 6 n 7;

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

MpucoeanHeHne cnenyeT OCYLLECTBAATb TOJIbKO BPaLLEHUEM
raliku coeiHUTENA «BUKa.

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

NMOMOLLbIO TAPUPOBAHHOIO KAYA C  HOPMWUPOBAHHbIM
3HaYEHNEM KPYTALLEro MOMEHTA.

MPUMEYAHUE

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

e 01 0,8 1o 1,0 Hm — ana coeguHutenen Tun 2,4 mm, 3,5 mm
n IX.
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PucyHok 7 — CoeguHutenu tvn 2,4 mm, 3,5 mm u IX(po3eTka cnesa, BU/IKa cnpaBa)

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

® C NOMOLLbIO K/tOYa, KOTOPbIM MPOBOAMNOCH 3aTArMBaHWE, 0cnabbTe KpenseHne
raKun coeAMHUTENA «BUIKA», MPU 3TOM yAepKMBaNTe OTK/I0YaeMoe YCTPOMCTBO
MafbLUaMn WMAM C MOMOLLbIO K/OYA TAeYHOro, MPenoXpaHsAs ero Kopnyc oT
NPOBOPAYMBAHUSA;

® yAEpPXKMBasA  OTK/HOYaemoe YCTPOMCTBO B TaKOM  MONOXEHUW, YTOObI
LLEeHTPaNbHbIM NPOBOAHUK €ro COeAMHUTENA HAaXOAUICA HA TOM XKe NPSAMON, YTo U
B MOAKIOYEHHOM COCTOSAHUM, PACKPYTUTE raliky COeaNHUTENN «BUIKAY.

4.7 NopAaaoK BKAOYEHUA U BbiKAOYeHUA npubopa

Ona S5045, S5048, S5065, S5085, S50180, S7530:

e nepen BKAKOYEHNeM npubopa B CeTb c/reayeT NpPoBEpUTb
BHUMAHMWE! NCNPaBHOCTb BHELLIHEro 6/10Ka NUTaHus;

® 3/IEKTPOMUTAHUE QaHA/TNU3ATOPOB MOXKET OCYLWECTBAATLCA OT
BHELWHEro 6J'IOKa, o6ecneqMBarou.|,ero Ha pa3beme NMMTaHuA
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aHanmM3aTopa HanpsAXKeHue NocTossHHOro Toka ot 9 B (o7 11
B ana S50180) go 15 B. B KayecTtBe MCTOYHMKA MUTAHUA
TaKKe MOXHO MCMO/b30BaTb aKKYMYNATOPHYl bGaTapeto
nnn 6opTOBYIO CETb aBTOMODBMNA Yepe3 COOTBETCTBYOLW U
Kabenb NuTaHuA.

Ona S50244:

e nepep, BKAOYEHMEM npubopa B CeTb CaeayeT MPOBEpPUTb
MCNpPaBHOCTb Kabensa NUTaHus;

® 3/1eKTPONUTaHNE aHANM3ATOPOB AOXKHO OCYLLECTBAATLCA
OT CETU NEPEMEHHOro TOKa YactoTon 50 'y, HanpsakeHnem
ot 198 no 242 B.

BkntoueHue aHanmsaTopa npoBoamnTbL B cnep,yrom,eﬁ nocnenoBaTesibHOCTU!

® BK/IIOYNTE KOMIbIOTEP,

® COEAMHUTE KNEMMY « ™= » Ha 3aJHel naHenu aHanus3atopa C LWWHOM
3alLUTHOrO 3a3eM/1eHUs;

® COeanHNTE aHaIN3aTop C KOMMNbKOTEPOM Kabenem USB 13 komnnekta NOCTaBKMH,
® NMNOoAKNAKYNTE K CETU NepeMEHHOro TOka C MTOMOLLbIO Kabensa NUTaHWUA,
® BK/IIOUNTE aHA/INU3ATOP, HAa*XaB KHOMKY BbIK/AOYAaTENA NUTAHUA,

® YCTAHOBUTE NporpammHoe obecneyeHne, ecim OHO He Bbl10 paHee YCTaHOB/EHO.
Mpoueaypa YCTaHOBKM nporpammHoro obecneyeHuMa onucaHa B 4yactu |l
PYKOBOACTBA MO 3KCN/yaTaunm;

® 3anyCcTtutTe NnporpaMmmHoe o6ecnequme;

BKAtOUEHWE MAM BbIKNKOYEHME MUTAHWA BO3MOXKHO B sitoboin
MOMEHT BpemeHu. [pu BKAIOYEHUM MUTAHMA aHANM3ATOPA,
NOAK/MIOYEHHOTO K KOMMbIOTEpPY, NporpammHoe obecneyeHune
NPOU3BOAUT  3arpy3Ky MwuKponporpamm B npubop. Mo
OKOHYaHWKM 3arpy3km NpubamsmTenbHo yYepes 10 ¢ aHanm3zaTop
rotoB K paborte.

MPUMEYAHUE

® BblAEPHKUTE aHAZIN3ATOP B TEYEHNE BPEMEHN YCTAHOBIEHUA pa6oqero pexnma.
BbiKntoueHne daHann3aTopa:

® 3aKpoWTe NporpaMmHoe obecneyeHue;

® BbIK/TIOYNTE aHA/IN3ATOP, HaXKaB KHOMKY BblK/KOYaTeNnA NUMTAaHUA,
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® Npu HEOBXOAMMOCTM pasbepute cxemy U3MeEPEHN;

® rpun HeO6XO,£I,VIMOCTM oTcCoeanNHNTE aHaAIn3aTop CHa4dasla OT CETU nNepemeHHOro
TOKa, 3aTeémM OT KOMMNblOTEPA, Aa/IEE OT WWNHbI 3alLLUTHOIO 3a3em/1eHUA.

94



5 MNopapok pabotbl

5.1 PacnonoxeHue opraHoB ynpasneHus

AHanusartop ueneu BeKTopHbi S5045
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PucyHoKk 9 —3agHAA naHenb
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AHanunsatop uenei BeKTOpHbI $5048
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AHanunsartop yenei BeKTopHbiK S5065
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PucyHok 13 —3agHAA naHenb
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AHanunsartop yenei BeKTopHbiu S5085
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AHanunsartop yenei BeKTopHbi $7530
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PucyHok 17 —3agHAA naHenb
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AHanusatop uenei BeKTOpHbiii $50180
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PucyHok 19 —3agHAA naHenb
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AHanusartop yenei BeKTopHbin $50244
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5.2 MepeaHan naHe b

@ M3mepuTenbHble NOPTbl CO CBETOAUOAHbIMU UHAUKATOPAMM

= M3meputenbHble NOPTbl  CAYXKAT  ONs8  NOAKNOYEHMUSA
nccaeayemoro yCcTpomcTea. MameputenbHbI NOPT BbICTyNaeT
KaK B KayecTee NCTOYHMKA MCMbITaTeNbHOro
PagMOYacTOTHOIO CUrHana, Tak M B KayecTBe NPUEMHMKA
CUrHana oT Uccaelyemoro yCTponcTBa.

MpM nNOAKNIOYEHUN K OAHOMY UIMEPUTENbHOMY MOPTY

o BO3MOMHO M3MEPEHME  XaAPaAKTEPUCTMK  OTpaKeHun
nccaeayemoro ycTpoicTBa.

PORTZ 500

MpW NOAKNIOYEHUN K 2 U3MEPUTENbHBIM NMOPTaM BO3MOXKHO

M3MepeHMe BCEX 3/IEMEHTOB MaTpuubl  S-napameTpos
nccnelyemoro yCcTponcTsa.

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

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

BHUMAHMWE!

@ BbiKknoyaTenb NUTaHUA

BbiKntoyaTenb NUTAHUA  CAYXKWUT  AnA  BKAoYeHuAa [/
|. BbIK/1IOYEHMA NUTAHMA aHaNKu3aTopa.
O
BKNtOYEHME MK BbIKNOYEHUE NMUTAHMA BO3MOXKHO B t060M
MOMEHT BpemMeHU. MNMpu BKAOYEHUM NUTAHMA aHaNM3aTopa,
NOAK/IIOYEHHOTO K KOMNbIOTEPY, NPOrpaMmmHoe obecrneyeHune
NPoOu3BOAUT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHUM 3arpysku npubausutenbHo 4Yepes 10 ¢
I aHanuM3aTop rotos K pabore.
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BHUMAHMWE!

Mpn nNepBOM  BKAKOYEHUM ABTOMATMYECKM  BbIMNOAHAETCA
npoueaypa ycTaHoBKM apamBepa USB. YcraHoBKa papaiiBepa
noapobHo onucaHa B YacTu |l pyKoBOACTBA MO 3KCMyaTauuu .
Mpoueaypa yCTaHOBKWM apaliBepa MOXKeT noTpeboBaTbcsA Ha
HEKOTOPbIX KOMMNbOTEPaX Npu nameHeHmnn nopta USB.

@ Knemma 3asemneHua

o 4+

+ @

Knemma mcnonb3yerca Ans 3a3eMmaeHums.

Ans npeaoTBpaLLeHnn NnoBpeXAEHUS oT
3/1eKTPOCTATMYECKOrO pa3psaaa cneayer COeguHUTb Kaemmy
3a3eM/IeHNA  Ha Kopnyce aHanusaTopa C KOPMNycom
nccaeayemoro ycTpoicTBa.
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5.3 3agHAaa naHenb

@ Pasbvem USB 2.0

CoeguHuTenb Ana noakntodeHna npubopa K BHELHemy
yNpaBAAoLWEMY KOMNbIOTEPY.

@ Bbixoa BHelwwHero/BHyTpPeHHero onopHoro reHeparopa 10 Mry,

Ref In / Dut 10 MHz

~— Ref 10 MHz —,

o¥o

Bxoa, onA NoAKNOYEHUA BHELWHEro ONOPHOrO reHepaTopa,
obecneunBatoLLEr0 CUHXPOHHYIO pPaboTy BCex Yy310B W
6nokoB npubopa. YactoTa BHEWHEro  OMOPHOro
reHepaTtopa 10 Mrwy,.

Bbixod, ANA NOAOKNIOYEHUA K BHYTPEHHEMY OMOPHOMY
reHepatopy 418 CO3[4aHUA €OUHOM LWKanbl BPEMEHMU
(BpemMeHHOM CUHXPOHM3ALMN) PA3/INYHbIX YCTPOWCTB.

BbiIxo4 ~ MOXeT  MCnonb3oBaTbCA  A/1A  KOHTPOAA
napameTpOB CUTHANA BHYTPEHHEro OMOPHOro reHepaTopa
npwm nposeaeHnU OVNArHOCTUKY, TeXHNYeCKoro
obcnyKmBaHMA MM pemoHTa. YacTtoTa BHYTPEHHEro
OnopHOro reHepatopa 10 Mrwu,.

@ Bxoa cuHXpoHu3auum (3a ucknroyeHmem $S50180)

Bxog Ext Trig In cnyut pnAa nNoOAKNOYEHUMA WUCTOYHMKA

Bt TrigIn

CUrHana BHeEWHEero 3anycKa. CMHXpOHM3aLI,MH M1 3anyck

npubopa BO3MOXEH no Pa3INYHbIM cobbITHAM,
NepeYMCcaeHHbIM B NPOrpaMMHOM obecneyeHun.
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@ BbIXOZ, CUHXPOHM3aLMK (33 MCKIoYeHMem S5048, S7530, S50180)

Ext Trig Owt

CoeauHutTenb pANA nNOAKAIOYEHMA BHewHero 6n0Ka

Boixogq Ext Trig Out npegHasHayeH pJna opraHusaumu
CUHXPOHHOM PaboTbl C BHEWHUMMMU ycTpoicTBamu. Mpubop
NO3BO/IAET BblAaBaTb CUrHA/bl CUHXPOHM3ALMK, CBA3AHHbIE C
Pa3NINYHbIMM COBBITUAMM, B 3aBUCUMOCTM OT HAaCTPOEK.

nuTaHuA (3a

UcKNoueHuem S50244, )

R
22

Q

Q

Q

200

Pasbem npegHasHayeH A NOAKAOYEHUA BHewHero 610Ka,
obecneumBatolLero Ha pasbeme MUTAHUA aHaAM3aTopa
Hanps*KeHne NocToaHHOro Toka ot 9 B (unam ot 11 B) go 15 B.
B KayecTBe NCTOYHMKA MUTAHUA TaKXe MOXKHO MCNONb30BaTb
aKKyMynAaTopHyto 6aTtapeto unmn 6opToByto ceTb aBTOMobuNA
yepes COOTBETCTBYOWMI Kabenb NUTaAHUSA.

@ Pasbem ana KeHCUMHITOHCKOro 3amka

Pasbem npeaHa3HayeH AN 3aKpenieHua B Hero
CneumnanbHOro MeTannmn3MpoBaHHOrO WHypa. Bropoit KoHey,
lUHYypa KpenuTca K CTauMOHapHOMY npeametry  Aans
obecneyeHuna 6esonacHoCTu.
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® Knemma 3azemneHums

Ona obecneyenusn anekTpobesonacHocTH cnepyet
4 NOAK/IOYMTL KIEMMY 3a3eM/IEHUA Ha KOopnyce aHa/au3aTopa
® K LWUMHE 3aLLMUTHOrO 3a3eM/1eHMS.

I

Bxopa, cuHxpoHusauum / Boixog "Umnynbc 2" (tonbko S50180)

B uMnynbcHOM perknme pasbemy MOryT ObiTb Ha3HaAYeHbl Ha
cneaylowme CUrHanbl:

Pulse 2 1n/0ut e BxoZ "MmnynbcHbi Tpurrep";

Trig In e BbixoA "Mmnynbc 2" BHYTPEHHEro reHepaTopa.

B cTaHAAPTHOM peXume pasbeM WCMONb3YETCA KaK BXOA
TpUrrepa, KOTOPbIM CAYXWUT AN8 MOAKNHOYEHUA WMCTOYHMKA
CUrHana BHelHero 3anycka. CUMHXpOHM3aAUMA MAWU 3amnyckK
npubopa BO3MOXEH no Pa3INYHbBIM cobbITHAM,
NepeYmCcaeHHbIM B NPOrpaMMHOM obecneyeHun.

@ Bbixog, cuHxpoHusauum / Boixog, "mnynbc 1" (tonbko $50180)

B MMny/nbCHOM pexxume pasbemy MOryT ObiTb Ha3Ha4YeHbl Ha
cnepytoLme CUrHanbi:

Pulse 1 Out e BbiXxoA, "[OTOBHOCTb K UMMYNbCHOMY TpUrrepy";

Trig Dut
[y ) . e Bbixo, "Mimnynbe 1" BHYTpeHHero reHepartopa;

® CTaHAAPTHbIN BbIXOA, TpUrrepa.

B cTaHAapTHOM pexkMme pasbem WUCMOJIb3yeTCA KaK BbIXOA
TpUrrepa, KOTOPbIM MpegHasHayeH Ana  OpraHu3auumu
CUHXPOHHOM paboTbl C BHeEWHMMMK ycTporcTBamu. Mpubop
MO3BO/IAET BblAABATb CUrHANbl CUHXPOHU3ALMK, CBA3AHHbIE C
Pa3/INYHBbIMK COBBITUAMM, B 3aBUCMMOCTM OT HACTPOEK.
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Bxopa/Bbixoa MMnyabcoB moaynauum (tonbko $50180)

Pasbem ucnonb3yetca TONBbKO B MMMY/JbCHOM pexume. B

3aBMCMMOCTU OT MMMNYNbCHOTO PeXMma pasbeM ABNAETCA

BXOJOM BHELUHero CurHana MMMY/abCHOM MOAYAALMU UK
Mad Pulse In/Out BbIXOAOM BHYTPEHHEro CMrHana MMMy1bCHOM MOy ALK,

@ BbiKntouatenb nuTaHua (Tonbko $50244)

BbiKntoyaTenb NUTAHUA  CAYKWUT  AnA  BKAYeHuAa [/
BbIK/IOYEHMA MUTAHMUA U3MEPUTENS.

BK/tOYEHME MK BbIKNAOYEHUE NMUTAHUMA BO3MOXHO B 1t060M
MOMEHT BpemeHU. [pn BKAKOYEHUN MUTAHUA U3MepUTens,
NOAK/IIOYEHHOTO K KOMMNbIOTEPY, NPOrpaMmMHOe obecrneyeHune
NPOM3BOANT 3arpysky MUKponporpamm B npubop. [o
OKOHYaHWM  3arpyskM npubnmsutenbHo Yepes 10 c
n3MepuTenb rotoBs K paboTe.

@ CoepuHUTENb ANA NOAKNIOYEHUA Kabena nuTaHuA (TonbKo $50244)

MoakntoyeHMe K NPOMbIWAEHHON 3nekTpocetn ~ 220 B,
50 lu.

B 3KCTpeHHbIX cuUTyauusax, C LeNbld NpeaoTBpalLeHus
MOPa*KeHUA  3NEKTPUYECKMM  TOKOM WAW  ana  Apyrux
aHaNIOTUYHbIX Uenen cneayer BblAEPHYTb BHEWHWUA G610K Wau
Kabenb NUTaHUA U3 CETEBOMN PO3ETKU MW U3 PO3ETKU Ha 3aaHel
naHenun npubopa.

BHUMAHMWE!

SAMPEWAETCA npousBoanTb coeauvHEHWE UNWN pasbeguHeHue
Kabena NUTaHMA NP BKIOYEHHOM aHaNM3aTope.
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@ Mpepoxpanurens (tonbko S50244)

Fuse F2 A MnaBKM npegoxpaHUTeNnb npeaHasHayeH Aas  3aWuThbl
3/IEKTPUYECKUX Lienen npnbopa Npu NpPeBbIlEHNUN CUbl TOKA
[OMNYCKaemoro 3HayeHus.
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5.4 MopsagoK nposeaeHUA NU3MepeHUn

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

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

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

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

BHUMAHMWE! Ha CXeMax U3MepPeHUH).

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

OCHOBHbIE peXXUMbl U3MepeHuit
S-napameTpbl

[MapameTpbl YCTPOMUCTB C NEPEHOCOM YacTOTbl

AHanus n dunbTpauma Bo BpemeHHon obaactu

d>y|-| KUMOHA/IbHbI€ BO3MOXKHOCTU

A6CoNOTHAA MOLLHOCTb

JINHEMHOCTb aMNANTYAHOWN XapPaKTEPUCTUKMU
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®YHKLMOHaNbHbIE BO3MOXKHOCTU

UmnenaHc
[loBepuTenbHbI TeCcT
CUHXpOHM3aUMA
ABTOMaTM3aumA

Bce pexumbl u3MepeHuM U PYHKUMOHANbHble BO3MOXHOCTM  nogpobHo
npeacTaBaeHbl B YacTu |l pykoBoACTBaA NO 3KCN/yaTaumu.

Ha pucyHKax ganee npuBegeHbl TUMWYHbIE CXEMbl M3MEPEHUIM B COOTBETCTBUM C
BbIOPaHHbLIM PEXKUMOM.
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S-napameTpbl

1 2
vk
alm’
1 — UameputenbHbiit Kabenb

2 — Wcchepyemoe yCTPOMCTBO

KoaddumumeHT oTparkeHma ogHONOPTOBOrO YCTPOMCTBA

L]

°
1 2 1 i
_T
4 m m
1 — NameputenbHbi Kabenb
2 — Wccnepyemoe yCTPOMUCTBO

OAHOBPEMEHHOE U3MEPEHME YETLIPEX 3/IEMEHTOB
MaTpPULbl pacceaHnn ABYXNOPTOBOro yCTPOMCTBa 3a
OZlIHO noAaxntodeHne. IameHeHne HanpasBaeHus
30HANPOBAHMA 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

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

BpemeHHas obnactb

DYHKUUKU

CraTucTtuKa

Monoca nponycKkaHuA
HepaBHOMeEpPHOCTb
MapameTpbl pnabTPa
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U3mepeHUa c nepeHoCoOM YacToTbl

U3mepeHue

S-napameTtpbl

L KoadpunuymeHt

npeobpasoBaHms

Mcrniouenue wenm [pynnosoe Bpems

8
‘@* @ ‘ 3anaspiBaHms
A g’

) )

OF

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

M3amepeHune napameTpos cmecutena. B kauectee
reTepoAmHa MCNONb3yeTcA BHELHUI UCTOYHMK CUTHANa
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BpemeHHasa obnacTb

1 — UameputenbHbiit Kabenb
2 — AHTeHHa

PaspeneHune curHanos Bo BpemMeHHoM 061actum ¢
nocneayouLen cenekumen

YacToTHaA obnacTe

]

KoaddbmumeHT
oTpaEeHWA, 1B

L
=

Yacrtora, 'y 20

BpemenHan obnacte

nnynecHas
XapakTepucTMKa

=

400

0

PaccroaHne,

PacyeT UMNynbCHOM XapaKTEPUCTUKM LLenn
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U3mepeHue
Z-npeobpasoBaHue
AAHHbIX U3 YacTOTHOM
obnactu
npeaBapuTenbHO

YMHOEHHbIX Ha
dYHKUMIO OKHa

DYHKUUMN
Tun npeobpasosBaHus:
PEXMM pPagmMocurHana,
PEXUM BMAEOCUTHANA

Cenekumua



6 Kannbposka

AHanusatopbl S5045, S5065, S5085, S5048, S50244, , S7530 He BHeceHbl B
rocyJapCTBEHHbIN  peecTp CPeACTB  M3MepeHuMn.  [Ana  noaTBepXAeHus  ux
HOPMUPYEMbIX  METPONOIMYECKUX  XapaKTEePUCTUK  MOMKeT  MCMOoAb30BaTbCA
Kannbposka. KanmbpoBka ocyuwectensercA B  A0O6pPOBOSBLHOM  Mopsake B
cootBetctBMM ¢ MW 3411-2013 wmAnm  UHbIM  HOPMATUBHLBIM  AOKYMEHTOM,
OMMUCbIBAIOWMM  NOCNEe0BaTENbHOCTb  AENCTBMIA AN NPOBEPKM  MapaMeTpoB
npnbopos c Tpebyemon TOYHOCTbIO.

7 Nosepka

MoBepKa OCyLLecTBNAETCA B COOTBETCTBUMM C meToaukon — PT-MIM-7897-441-2021
«CN. AHannzaTtopbl uenen BekTopHble S50180. MeToanKa NOBEPKU».

MeToaMKa noBepKM paspaboTaHa C y4yéTom TpeboBaHMM WM pPeKoMeHaauumn,
npueenéHHbix 8 M 3411-2013.

MoBepKa NPOM3BOANTCA aKKPEeAUTOBAHHbIMUW B YCTAaHOB/IEHHOM nopsaKke B obsactu
obecneyeHMa eaMHCTBA M3MEPEHUN OPUANYECKUMN NULAMU U UHONBUAOYA/bHBIMU
npeanpuHMMaTeNaAMMU.

OnpepgeneHve nNOrpewHoCcTU U3MepeHun moayns u  ¢asbl
K03pdUUMEHTOB Nepenaun 1 oTparKeHMa ANA aHanM3aTopoBs B
BO/IHOBOAE C  CEYEHMEM, OT/IMYAKOWMMCA  OT  €ro
N3MepUTeIbHbIX NOPTOB, CNeayeT NPOBOAUTbL B COOTBETCTBUM C
MW 3411-2013.

Ecnun BblYMCNEHHbIE NOrPELHOCTU M3MepPeHNt moayna un ¢asbl
KO3pPUUMEHTOB Nepesaun M OTPAKEHUA MEHbLUE 3HAYEHUN,
npuBeAEHHbIX B HAaCTOALWEM PYKOBOACTBE MO 3KCN/yaTauuu B

BHUMAHMUE! pasgene « TeXHUYECKne XapaKTepUCTUKM», TO 33 NOrpPeLHOCTb
U3MEpEeHU cnepyet MPUHATb YKa3aHHY B pyKoBoacTee. B
06paTHOM C/ly4yae HY)KHO MCNOJIb30BaTb  PaCCYMTaHHbIE
cornacHo MM 3411-2013 3Ha4YeHMA NOrpeLIHOCTEMN.

[lns BbINOSIHEHUA M3MEPEHUA COCTaB aHa/IN3aTOPOB AO/XKEH
ObITb AOMNONIHEH KOMMNEKTOM M3MEpPUTENbHbIX NEPexoaos U
Habopom KannbpoBOYHbIX mep (Habopom mep
K03pPMLUMEHTOB Nepeaaun U OTParKEHUA) C COEAMHUTENAMWN B
HOBOM TWMNe BOHOBOAA.
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[OnAa BbINOJIHEHUA NOBEPKU B MNOJIYaBTOMATUYECKOM pPEXMME C BO3MOMKHOCTbIO
NPOTOKO/IMPOBAHMA  Pe3y/ibTaTOB  U3MEPEHU  HeobxoAMMO  MCNO/b30BaTb
nporpammHoe obecneyeHune «VNA Performance Test».

MepeyeHb onepaumii, KOTopble CAedyeT BbINOAHUTbL NPU NOBEpPKe Npubopa:

® NNPOBEpKa BHELIHEro BUA3;
® NNpoOBepKa NPUCOEAMHUTENbHbIX Pa3MEPOB;

e onpeaeneHne OTHOCUTENbHOW MOrPEeWHOCTU YCTaHOBKM 4YacTOTbl BbIXOAHOMO
CUrHana;

® onpeaeneHme OTHOCUTENIbHOWM norpewHoCTn YCTaHOBKU YPOBHA BleOLI,HOl‘;I
MOLWHOCTWU;

e onpeaeneHne cCpegHero KBaapaTMYeckoro OTK0HEHMA TPACChl;
® NPOBEpPKa YPOBHA COBCTBEHHOIO LWyMa NPUEMHMKOB;
e onpeaeneHne HeCKOPPEKTUPOBAHHbIX MAPaMEeTPOB;

e onpeaeneHne abCcoMOTHOM MNOTPEWHOCTU M3MEepPeHuit moayns v ¢dasbl
KO3 PMUNEHTOB OTPAXKEHMA U Nepesadun.

OnAa onpegeneHns NOrpewHoOCTU M3MepeHun mogayna un ¢dasbl Ko3PPUUMEHTOB
nepesaym n oTpaxKeHna JONyCKaeTCA NCNOb30BaTb KaK KOMMJIEKCHYIO NPOBEPKY, TaK
N noanemeHTHyto. KomnaekcHasa npoBepKa OCHOBaHa Ha NpPMMeHeHUN HabopoB mep,
cofeprKallmx paccornacoBaHHyto 25 Q AuHMIO nepegadM, B KayectBe Mepbl
OTPaXeHUA WAM NOMAHOro COonpoTUBAEHUA, W aTTeHwaTtopbl 20 u 50 Aab.
NMosnemeHTHaA npoBepKa BbinonHAeTcA B cooTseTcTBumn ¢ MU 3411-2013 n ocHoBaHa
Ha MeToZe CpaBHEHMA KaNMOBPOBOK, MCMO/b30BaHWE KOTOPOro TpebyeT Hanuyua
S3TANIOHHOFO  CpPeacTBa  KanMbpoBKM € M3BECTHbIMW  METPOIOTMYECKMMMU
XapaKTepUCTUKaMM.

8 MNposepka paboTocnocobHoOCTU

MpoBepKa BbLINOMHAETCA C MNOMOLbI nporpammHoro obecnevyeHmna «VNA
Performance Test» B NONyaBTOMATMYECKOM  pEXMME C  BO3MOXKHOCTbIO
NPOTOKO/IMPOBAHUA PE3y/IbTAaTOB U3MEPEHUN.

9 TexHMYeckoe o0b6cny>KnBaHue
HaCTOFILLI,VIVI pa3gen yCraHaB/IMBAET NOPAAOK U NMpaBUaa TEXHNHECKOTO O6C}'Iy)-KVIBaHMFI

aHanu3aTopa, BbINO/JIHEHME KOTOPbIX obecneymBaeT MOCTOSAHHYHO T[OTOBHOCTb
aHanusaTopa K pabore.
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9.1 O6wme yKasaHuA

TexHuyeckoe obcnyKMBaHME aHaIM3aTOPa 3aK1H0YAETCA B MOAAEPKAHMM annapaTypbl
B paboyem COCTOAHUU, B PErYASAPHOM KOHTPOJIE TEXHUYECKUX XapaKTEPUCTUK NyTem
npoBeaeHus NpodUNaKTUYECKUX pabor, KOHTPO/bHbIX NpoBeEPOK 7
NPodUNAKTUYECKUX NPOBEPOK Paboymx 3TaIOHOB, BXOAALLMX B COCTAB aHaIM3aTopa.

9.2 MNopAaaoK npoBeAeHUA TeXHUUYECKOro 06cnyXXnsaHms

Mepen, npoBeAeHMEM  TEXHUMYECKOro O0OCAyXMBaHMA  cnedyeT  NoAroTOBUTb
HEeobXoANUMbIA WHCTPYMEHT, NMPUHALNEXHOCTU M MaTepuanbl: MUHLUET, OTBEPTKY,
MATKYO0 KUCTb, CNUPT 3TUNOBbIN PEKTUGUKOBAHHbIN, BETOLWb, 653b, Map/ito.

Mpn HenocpeACTBEHHOM WMCMO/1b30BaHWUM aHaM3aTopa Mo Ha3Ha4YeHUIo MPOBOAATCA
cneaytoLme BUabl 06CNYKUBAHUA:

® KOHTPOANbHbIN ocmoTp (KO);

e TexHu4yeckoe obcnyxusanue 2 (TO-2).

Mpwu KpaTKoBpeMeHHOM XpaHeHun (ao 1 roga) nposogutcs KO.

Mpu aantenbHomM xpaHeHuu (bonee 1 roga) npoBoaATcA:
® TexHuyeckoe obcnyxkmBaHue 1 npu xpaHeHumn (TO-1x);
® TexHunyeckoe obcnyKmBaHme 2 Npu xpaHeHuu (TO-2x).

KoHTponbHbIN ocmoTp (KO) BKAtoYaerT:

® NpPoBEPKa KOMMNEKTHOCTY;

® BHELIHMIA OCMOTP AN15 MPOBEPKMU OTCYTCTBUS MEXAHUUYECKUX MOBPEXAEHUMN,
LLeNOCTHOCTU  M30NALUMOHHBLIX U /TaKOKPACOYHbIX MOKPbITUA;  UCMPABHOCTM
coeauHUTENbHbIX MPOBOAOB, Kabenen NUTaHUs, 3a3eMNeHunA.

TO-2 BKAOYaeT B ceba:

® KOHTPOAbHbIN ocMoTp (KO);

® NpoBepKy OGYHKUMOHMPOBAHMA aHanus3atopa (NpoBOAMTCA NpM MOATOTOBKE K
MCMNONb30BaHMIO MO Ha3HAYEeHUIO);

® MPOTUPKY  KOHTAKTOB  3/1IEKTPUYECKMX pPasbeMOB UM BbICOKOYACTOTHbIX
coeguHUTenen;

® NPOBEPKY NPaBUIAbHOCTN BEAEHNA 3KCI'IJ'IyaTaLI,MOHHOI7I AOKYMEHTaUUun,

® NpoBepPKy paboTOCNOCOBHOCTU OTAENbHbIX Y3/10B U 6/10KOB;
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e npodunnakTuyeckmne paboTobl.
MpodunakTuyeckmne pabotbl npm TO-2:

® BCKpPOWNTE aHanM3aTop;
® yaanuTe NbiNb CTPYEN CKaToro BO34yXa;

® MpoBepbTE KpenneHnAa ysnos, COCTOAHUE Naek,

3aKpOMTE KPbILKK;
® NpoBeauTE NOBEPKY;

® yMaKyuTe aHanm3aTop.

TO-2 coBmelL,aeTca C NOBEPKOM M NPM NOCTAHOBKE Ha A/INTENIbHOE XPaHEHME.

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

® NNPOBEPKY HaZINUYMA aHaNM3aTOPa Ha MECTE XPaHEHUS;
® NNpoBeAeHNE BHELLUHEro OCMOTPAa COCTOSHMA YNAKOBKMU;
® NPOBEPKY COCTOAHMA YUYETA U YCI0BUIA XPaHEHUS;

® NPOBEPKY NPABUABHOCTU BEAEHUA IKCNAYATALMOHHOM AOKYMEHTALMN.
TO-2x BbinonHaetcsa 1 pa3 B 5 net u BKAtOYaET B cebs:

e Bce onepaumn TO-1x;

® NpoBeAEeHME NOBEPKMU;

® YNaKOBKY aHa/IN3aTopa;

® NPOBEPKY COCTOAHWUA IKCMNYyaTaUMOHHOM AOKYMEHTaLMW;

® OTMETKY O BbINOJIHEHHbIX paboTax B dopmynspe .

KOHTpOI’Ib n I'IpOCI)VI/'IaKTVIKa INEKTPUHECKUX KOHTAKTOB.

MpoBepKa NO 3TOMY MYHKTY BKAKOYAET C/ieayoLLmne onepaunm:

® MPOBEPKY TEXHWYECKOM MPOYHOCTM, 33a[E/KUM PasbeMoB, CETEBbIX BWJIOK,
HaKOHEYHMKOB Ha Bcex Kabenax W LWHypax, TEeCcTUpPOBaHME MPOBOANMOCTM
COOTBETCTBYHOLLMX KOHTAKTOB, pa3bemoB, Kabene;

® MPOBEPKY KayecTBa pPasbeMHbIX COeanHeHUI (COCToAHNE pe3bbbl, BO3MOXHOCTb
M yao6cTBO 3aBMHYMBAHUA B Pe3bOOBbIX pa3bemax).

B cnyyae Hey40BNETBOPUTENbHbIX PE3Y/1bTAaTOB NPOBEPOK NPUHATL COOTBETCTBYIOLLME
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Mepbl MO PEMOHTY, 3aZe/1Ke, 3aTAKKE COeAMHUTENEN U KOHTAKTHbIX YCTPOMCTB.

KOHTpONb KauecTBa MOHTa)Ka MPOBOAAT MyTEM BHELHEr0 OCMOTPA KOHTaKTa C
MUWHUMaNbHOM Pa3bopKOM YCTPOWCTB, NYTEM CHATMA KPbIWEK, NaHenen; npu 3Tom
KOHTPO/NIMPYIOT  KayecTBO naek. Heobxoaumo cobntogate  mepbl  3awWuTbl
NONIyNPOBOAHMKOBBIX 3/IEMEHTOB OT CTAaTUYECKOrO 3/IeKTPUYECTBa.

MpodunakTuyeckne paboTbl BbINOAHAKT C MUHMMANbHO Heobxoaumon pasbopKoit
Y3/10B, TPAKTOB, PAaCCTbIKOBKOWN CoOeanHUTENEN.

KOHTaKTHble NOBEPXHOCTU BbICOKOYaACTOTHDbIX COEAVIHI/ITEJ'IGVI npoTunparoT B
COOTBETCTBUM C N. YNCTKA coeanHUTENEMN.

10 TeKywinuii peMoHT

Mpn Nonomke aHanMsaTopa AOMYCKAETCA TONbKO TEKYWMN GUPMEHHBIA PEMOHT,
NMBO PemMoHT, KOTOPbIN OCYLLEeCTBAAIOT NPeAnpPUATUA, MMELOLME COOTBETCTBYOLLLYHO
nnueHsuno. Metog pemMoHTa — 06e31MYEHHbIN.

3AMPELLAETCA HapywaTb 3aWuTHble NA0OMObI, NPOU3BOANTL

BHUMAHME! N
CaMOCTOATE/IbHbIN PEMOHT.

PeMOHT, BbinonHAEMbI ansa obecneyeHma nnm
BOCCTaHOBAEHWNA paboTocnocobHOCTMN aHaNn3aTopa U
COCTOSALLNM B 3aMeHe U (M1K) BOCCTAHOBEHUM OTAENbHbIX
yacTen.

Tekywnm pemoHT

MeToa peMoHTa, NP KOTOPOM He COXPaHAeTCs
NPUHAANEKHOCTb BOCCTaHOBNEHHbIX COCTABHbIX YacTel K
onpeaeneHHOMY 3K3eMNAApy aHanmMsartopa.

Ob6e3nnYeHHbIM
meTtoz
11 TpaHcnopTupoBaHue

[lonyckaetca TpaHCNOPTMPOBaHME aHaan3aTopa B TPAHCNOPTHOM Tape BCEMU BUAAMMU
TpaHcnopTa Npu TemnepaTtype oKpyxatowero so3ayxa ot muHyc 50 go naroc 602C.

MpW TPaHCNOPTMPOBAHMM CAaMOMIETOM aHaNM3aTOP AO0J/IKEH ObiTb pasMelleH B
oTan/inBaeMoM repmMeTu3MpoBaHHOM OTCEKe.

Ycnosua TpaHcnopTmuposaHua no NOCT 22261-94.

Mpy TPAHCNOPTUPOBAHMM [OJIKHA ObITb NpeaycMOTpeHa 3awuTa OT nonagaHus
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aTMochepHbIX 0CagKoB U Nbln. He gonycKaeTca KaHTOBaHWe aHan3aTopa.

12 XpaHeHue

AHanu3atopbl [0 BBEAEHMA B IKCMAyaTaUUIO AO/KHbI XPaHWUTbCA B YMaKOBKe
NpeanpuaTUa — U3roToBUTENA NPW TemnepaType OKpyKawuero sosayxa ot 0 ao
natoc 40 °C 1 oTHocUTenbHOM BRaxHocTn Ao 80 % (npu Temnepatype natoc 25 °C).

XpaHeHne aHanusatopa 6e3 ynakoBKM cnegyetr NpPouM3BOAUTbL NpU TemnepaTtype
OKpy:Katowero Bosayxa ot natoc 10 go natoc 35 °C 1 OTHOCMTE/NIbHOW BAAXKHOCTU [0
80 % (npu Temnepatype natoc 25 °C).

B nomelleHUAX [NA XPaHEHMA COAEpP)KaHME MblAW, NAapPOB KUCAOT U LLENoYen,
arpeccMBHbIX rasoB W APYrMX BPeAHbIX MNPUMECEN, BbI3bIBAOWMX KOPPO3UID, He
OONKHO NPEBbLIWATb COAEPKAHME KOPPO3UMHO — aKTUBHbIX areHToB AnAa atmocdepbl
Tmna 1 no NOCT 15150-69.
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13 NMpunoxeHue A (cnpasouyHoe) O630p npubopos

Usmeputensb

55048

A5 v oc s

| 0] EIFAwAR - S5048
MMARKIATOP UENEH BEXTOPRLIA 10 aTs - A8 T
! PORT 1500 PORT2508

R

Avanas3oH
yacror
Konunuecrso
TOYek
Bpemsa
M3mepeHun
Konuuecrso
nopTtos

oT 9 Kl'y go
4,5 My,

oT 2 po 200 001
70 mKc

2 nopTta, TMn N
(50 Om)

ot 20 Kl'y, ao
4,8 Ty,

ot 2 oo 200 001
250 mKc

2 nopTta, TMn N
(50 Om)

BbixoaHasa
MOLHOCTb
CpeaHui ypoBeHb
wyma
DuHamuueckuii
AMNanasoH
CKO Tpaccol

o1 -55 po +5 abm
-130 abm/Ty,
125 ab (npn 10 u)

0,002 pb

ot -50 po +5 abm
-125 abm/Ty,
120 ab (npn 10 lu)

0,002 pb

Pexxumbl
M3mepeHun

S-napameTpbl
JNInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToThl

S-napameTpbl
JInHelHoCTb
MmnenaHc

MNpeobpa3oBaHue
4acToTbl

CneyunanbHble
pexxumbl

BpemeHHas obnactb

BpemeHHan obnactb



U3smeputenb

S5065

|
| ©
& == T PORTZ500

@ EIAEE  S5065 @ D4
e =

[ e

Avanas3oH
yacror
Konunyecrso
TOoYek
Bpemsa
M3mepeHun
Konuuecrso
noptos

oT 9 Kl'y ao
6,5 My

oT 2 po 200 001
70 mKc

2 nopta, Tun N
(50 Om)

oT 9 Kl'y go
8,51y

oT 2 po 200 001
70 mKc

2 nopTta, TMn N
(50 Om)

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
OnHamunueckui
ANanasoH
CKO Tpaccol

o1 -55 po +5 abm
-130 gbm/Ty,
125 ab (npn 10 u)

0,002 nb

o1 -55 po +5 abm
-130 abm/Ty,
125 ab (npn 10 u)

0,002 pb

PexXumbl
U3mepeHun

S-napameTpbl
JInHenHoCTb
MmnenaHc
MNpeobpa3oBaHue
4acToTbl
S-napameTpbl
JNInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToThl

CneyuanbHble
pexXumbl

BpemeHHas obnactb

BpemeHHas obnactb



U3smeputenb

S50180

@ [>1PAjAR S50180
AHATM3ATOPLENER BEKTOPHIIA 100 wru-18 T

550244

Avanas3oH
yacror
Konunyecrso
TOoYek
Bpemsa
M3mepeHun
Konuuecrso
noptos

o1 100 Kly, go
18 My,

oT 2 po 200 001
30 mKc

2 nopta, Tun N
(50 Om)

oT1 10 MTuy po
44 Ty,

oT 2 po 500 001
22 MKC

2 nopTa, TMN
NMD 2,4 mm
(50 Om)

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
OvHamunueckmii
AunanasoH
CKO Tpaccol

o1 100 Kly, go
18 My,

oT 2 po 200 001
30 mKc

2 nopta, Tun N
(50 Om)

o1 -50 go 0 abm

-143 pbm/Ty,

133 ab (npn 10 lu)

0,002 pb

PexXumbl
U3mepeHun

S-napameTpbl
JNInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToThl

S-napameTpbl
JNInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToThl

CneyuanbHble
pexXumbl

BpemeHHas obnactb

BpemeHHas obnactb



U3smeputenb

cccccccc

Avanas3oH
yacror
Konunyecrso
TOoYek
Bpemsa
M3mepeHun
Konuuecrso
noptos

ot 20 Kl'y, po
3,0My

oT 2 po 200 001
250 mKc

2 nopta, Tun N
(75 Om)

BbixoaHasa
MOLHOCTb
CpeaHuit ypoBeHb
wyma
OvHamunueckmii
AunanasoH
CKO Tpaccol

o1 -50 oo +5 gbm
-125 pbm/Ty
120 pb (npn 10 ly)

0,002 nb

PexXumbl CneumanbHble
U3mepeHun peXXumbl

S-napamertpol BpemeHHas obnactb
JNInHenHoCTb
MmnenaHc

Mpeobpa3oBaHue
4acToThl
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