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BesepeHue

HacTtoAwee pykoBOACTBO NO 3KCNAyaTauuMm nNpefHasHayeHo A/1a  U3y4YeHuA
YCTPOMCTBA, NPUHLMNA OENCTBMA, NPABUA MCMOb30BaAHMA, TPAHCMNOPTUPOBAHMA W
XpaHeHUa pedIeKTOMETPOB BEKTOPHbIX M aHanusaTopoB uener RNVNA (panee —
N3MEpPUTEND).

PyKOBOACTBO NO 3KCNyaTaLMM COCTOUT U3 ABYX YaCTEN.

B nepBoit vactm copepraTtcs obuwime cBegeHWA 06 uM3MepuTenax, NpPUBEAEHbI
OCHOBHbI€ U CNPaBOYHbIE TEXHUYECKME XaPaKTEPUCTUKM B TaBAMUYHOM U rpadUyecKkom
BMAAX, YKa3aHbl COCTaB, yC0BMA 3KCMN/yaTaumn, TPAHCNOPTUPOBAHMA U XPaHEHWA.

Bo BTOpOI YacTu NpmuBeaeHbl MHCTPYKLMM NO YCTAHOBKE M HAaCTPOIKe NPOrpammMHOro
obecneyeHusa, JaAHO OMWCaHME NpPOrpamMmbl, MPeAcTaBAeH MNOPAAOK NpoBeAeHUA
N3MepeHNN.

Mepeg, HayanoOM 3KCMAyaTauuMM UM3MepuTesniel HeobXxoAMMO O03HAKOMUTBLCA C
HaCTOALLMM PYKOBOACTBOM U METOAMKOMN MOBEPKU ANA KOHTPOASA METPOIOTMUYECKUX
XapaKTEPUCTUK.

PYKOBOACTBO COAEPKUT OMUCAHME OOHOMOPTOBbLIX BEKTOPHbLIX pPedNeKTOMETPOB,
paboTatowero nog ynpasneHvem nporpammHoro obecnevyeHnss RVNA (Bepcus
23.3.1), a Takxe aHanuzatopos uener RNVNA (MAn HECKONbKUX OAHOMOPTOBbLIX
pednektomeTpoB), paboTaloWwmnx noa ynpaBaeHMem nporpammHoro obecnevyeHusn
RNVNA (Bepcua 23.3.1):

o]
S

5 R150 R140

R180 RNVNA

o)
o

6

PaboTta c usmeputenamm n nx TexHM4Yeckoe obcnyKnBaHMe A0NKHbI OCYLLECTBNATLCA
KBaAMPUUMPOBAHHBIM MEPCOHAIOM C MHXEHEPHOM MNOArOTOBKOW, WMEOLWMM
Ha4anbHble HaBblKM MO paboTe ¢ ycTpoicTtBamu CBY n nepcoHasbHbIM KOMMNbIOTEPOM.

MpeanpuaTne-U3roToBUTENb OCTaBAAET 3a cob0M NPaBo, He yBegoMasA noTpebutens,

BHOCUTb B KOHCTPYKLMIO M AOKYMEHTALMIO U3MeEpPUTENEeN U3MEHEHUS, He BAMAIOLLME
Ha MX HOPMMPOBAHHbIE METPOJIOTMYECKME XaPaKTEPUCTUKMU.
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JOKYMEHT ABNAeTcA pe3ynbTaTOM M TBOPYECKOro Tpyaa M
UHTEeNNEeKTyaNbHOMN DEeATeNbHOCTH COTPYAHUKOB 000
"MNAHAP". He ponyckaeTca MCNONb30BaHME  [AAHHOTO
AOKYMEHTa, pPaBHO KaK W ero u4actn, 6e3 yKasaHuA
HAaMMEHOBaHWA AOKYMEHTa W HaMMEHOBAHMA npeanpuATUA-
N3rotToBuTENSA.

BHUMAHMWE!

3AMNPEWAETCA Kommepyeckoe  UCMONAb30BaHME  OAHHOMO
AOKYMEHTA, PaBHO KaK U ero 4yactu, 6e3 NnMcbMeHHOro cornacus
npeanpuATUA-U3roToBUTENA.

MpeanpuATUE-U3roTOBUTENb HE  HeceT  OTBETCTBEHHOCTM 33  NOCNeACTBUS
HEenpaBWAIbHOM 3KCMJ/lyaTauun U3MepUTenen, HapylieHua npasua 6e3onacHocTU u
Hecob1t04eHMA NPOYNX HEOBXOAMMbIX Mep NPEAOCTOPOKHOCTMU.

COKQE\@,EHMH — COKpauweHnA, KOTOpPblE UCNOIb3YHOTCA B AdHHOM OOKYMEHTE.

26



Tpeb6oBaHua 6e3onacHocTH

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

BeHTUNALMOHHbIE OTBEPCTMA Ha Kopnyce npubopa (Npu MX HaAUuMKU) He OONKHbI
3aKpblBaTbCA NpeaMmeTamu.

Mpwu pabote ¢ usmeputensmu CABAN R180, RNVNA Heobxoammo cobniopatb obuime
Mepbl 6e30MacHOCTM, OTHOCALLMECA K annapaTtype, paboTalolieit OT 3/1eKTpoceTH

~230 B, 50 lu.

BHUMAHWE!

BHUMAHMWE!

3AMPELLAETCA npon3BoauTb CAMOCTOATENbHbIN PEMOHT.

K paboTte c usmeputenamm moryT ObiTb AONYLWEHbl AMLA,
npoLlelme MHCTPYKTaXK No TEXHUKe 6e30nacHOCTU nNpu paboTte
C 3/IEKTPO- M PaAMOU3IMEPUTENIbHBIMM NPUBOpPamMK.

Mepen BKAOYeHMEM npubopa B CeTb cCreayeT MPOBEPUTL
MCNpPaBHOCTb BHeLLHero 6/10Ka NUTaHua (Npu Haanuum).

[o Hauyana pabotbl ¢ usmeputenamum RNVNA coeanHute ogHy

KNEeMMY « = » Ha INL,EBOMN NaHe/IN LWACCU C LUMHOM 3aLUTHOro
3a3emneHuns. PaspbiB IMHUK 3aWMTHOTO 33a3EMJ/IEHMA MOXKET
caenatb paboTy ¢ npnbopom onacHo.

OcMOTp NPOBOAUTL TONbKO NPU OTKAOYEHMM Npubopa OT ceTu
3/IeKTPONUTaHMUA.

Mepens Hayanom paboTbl C M3IMEPUTENIEM KOPMyC YNpaBAAIOWEro KOMMbOTEPa
[ONKEH BbITb COEAMHEH C KOPNYCOM UCC/IeayEeMOro YCTPOMCTBA.
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3awmTa OT 3/1IeKTPOCTAaTUYECKOro paspasa

BHUMAHMWE!

Ha paboyem mecte [A0NXHbI ObiTb MPUHATbBI Mepbl  NO
obecrneyeHMo  3alMTbl  OT  BO3AEUCTBUA  CTAaTUYECKOro
3N1eKTpuMYecTBa.

3awWmTa OT 3/1eKTPOCTATMYECKOro paspAga O4YeHb BayKHA npu
NOAKNIOYEHUN K Npubopy, MO0 MpPU OTKAOYEHMM OT HEro
N3Mepsemoro ycTpoictea. CTaTuyeckoe 3/1eKTPUYECTBO MOXKET
HaKoONUTbCA Ha Balwem Tene W nNpu paspsage noBpeauTb
YyBCTBUTE/IbHbIE 3/1IEMEHTbI BHYTPEHHUX Lenei nmbo npubopa,
nmbo  mM3mepsieMoro  yctpouctea. [ns  npeaoTBpalLeHus
noBpeXKaeHUsa HeobxoamMmo cobntogaTb ceaytouee:

e BCerga  MCMonb30BaTb  3a3eMJIEHHbIN npoBoAALLMIA
HACTONbHbIM KOBPUK NOA4 U3MEPAEMbIM YCTPOMUCTBOM;

e BCerfJa HageBaTb Ha PYKY 3a3eMJIEHHbIN aHTUCTAaTUYECKUI
6pacner, NOACOEeAVHEHHbIN K 3a3eM/IeHHOMY
nposoasaLLemy HaCTO/NIbHOMY KOBPUKY yepes
nocnenoBaTe/bHO NOAKAKOYEHHbIN pe3nctop 1 MOMm.
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Ljur ‘ Pabouan NnoBepXHOCTb, 3aLUMLLEH- ’_‘
(kowTyp) HaA OT INEHTPUYECKOrD pa3pAaa
3alMTHOTO (aHTHUCTaTUUECKMIA KOBDME)
383eMNEHMA
Kn = Knemma nogrnoueHuA
.
: =
R3= AHTMCTATUYECKOE HaMo/bHOe
_ NoKpbITHE [ONUMOHaNBHO)
G2 di  Kn
JazemauTent

Conpotusnenue R1 senaetca obsazatenbHbiMm ana 6pacnetos. HomumHan R1
BblbMpaeTca U3 gnanasoHa ot 500 KOm go 10 MOm.

3HayeHunsa conpoTusneHnn R2 nnm R3 4onXKHbl COOTBETCTBOBATb PEKOMEHAALMAM
NpPoOu3BOANTENA aHTUCTATUYECKOro obopyaoBaHMA

PucyHok 1 — MMHMManbHOE BpeMA M3MEPEHNS Ha OQHOW YacToTe AN1A aHaAM3aTopa
uenert RNVNA 3aBUCUT OT TMNA CUHXPOHM3ALUMM M Yncna pePpneKTOMETPOB.
MWuHUManbHble TpeboBaHUA K opraHmM3auumn paboyero mecra ¢ 3alWuUTON OT

9NEeKTPOCTAaTUYECKUX Pa3pAaos
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O6wwume cBeaeHusn

N3mepuTenb npeaHasHavyeH AN NPOBEPKM, HACTPOMKM U pa3paboTKM M pa3paboTKu
Pa3/IMYHbIX aHTEHHO-GMAEpHbIX ycTpoihcTB (ADY) B nONEBbiX YCAOBUAX WM B
YCNOBUAX NMPOMbILNEHHOIO MPOM3BOACTBAa M nabopaTopuii, B TOM 4YUC/Ie B COCTaBe
aBTOMATM3MPOBAHHbIX W3MEpPUTeNbHbIX CTeHAoB. W3meputenb paboTtaer nog,
ynpasneHune BHewHero MK, He BXoAALLEro B KOMMIEKT MOCTaBKMU.

[lononHutTenbHo, uUcnosb3oBaHWe ABYX W b6onee mameputenen (oTAENbHO WM B
coctaBe aHanusartopa uener RNVNA) nossonaetr npousBoaMTb U3MepeHne moayns

KoadpduumeHTa nepegaun.

Tabnuua 1 — MNonHoe ToproBoe HaMMeHoBaHWe, TN, obo3HavyeHne n Homepa CABAN
R60, CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

PednekromeTpbl BEKTOpPHbIE

CABAN R60, CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

CeptuduKat 06 yTBEP)KAEHMM TUNa  CpeacTBa Ne 71037-18
N3MepeHuni
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Tabnuua 2 — MNonHoe ToproBoe HaMMeHoBaHue, TN, obo3HavyeHmne n Homepa CABAN
R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

PednekromeTpbl BEeKTOPHbIE
CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

CepTudpukat 06 yTBEPKAEHUMM TuNa  CPeacTBa Ne 89949-23
N3MepeHNi

Tabnuvua 3 — NonHoe ToproBoe HauMmeHoBaHuWe, TN, obo3HavyeHne n Homepa CABAN
R54, CABAN R140

PednekromeTpbl BEKTOpHbIE

CABAN R54, CABAN R140

CepTuduKaTt 006 yTBEP)KAEHMM TUNa  CpeacTBa Ne 57695-14
N3MepeHNi

Tabnuua 4 —MNonHoe TOproBoe HaMMeHoBaHUe, TUMN, obo3HayeHne n Homepa RNVNA

AHanusatopbl ueneu

RNVNA

Ceptndukat 06 yTBEpPXKAEHMM TUNa  CpPeacTsa -
N3MepeHNi

PyHKUMOHaNbHble OCOBEHHOCTM U3MepuUTeNnen KpaTKo MNepedyucsieHbl B M.
DYHKUMOHA/IbHble BO3MOXHOCTM.

OnucaHune mogaenen pepeKTOMETPOB NpuBeaeHo B N. Moaenv npnbopos.
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TexHU4yeckune XapPaKTepUuCTuKkun

OCHOBHble TeXHU4YecKue XapPaKTepPUCTUKHN

[ManasoHbl M npeaenbl NOrpewHoCcTer U3MepPeHnii KOMMNAEKCHOro KoadpduumeHTa
OTparkeHmA NpusBeaeHbl 4nA paboyero AManasoHa TeMnepaTyp OKpYyrKatowen cpeabl U

NpPU M3MEHeHUN TemnepaTypbl He 6osee yem Ha *1 °C nocne BbINOJHEHUA MOAHOM
0AHOMNOPTOBOM KaNMBPOBKM.

[Ona nonyvyeHma ykasaHHbIX B Tabaunue npenenos NOrpewHoCcTM U3MepPEHUN MOaY NS U
dasbl KOIOPNUMEHTOB Nepesayun U OTPAXKEHUA ceayeT MPUMEHATb NPEeLM3NOHHbIe
n3MepuTeNnbHble nepexogpl W CcpeactBa  Kanubposku. [pu  mMcnonb3oBaHMM
NPUHagNexXHoCcTen obuiero nNpuMMeHeHMA npeaenbl MOrpewHoCcTM MOoryT ObiTb
yBenmyeHol. B 3TOM cnyyae pana  onpeneneHva  OENCTBUTE/IbHBIX  3HAYEHUMN
norpewHoctTn Heobxogumo wucnonb3oBatb MW 3411-2013 «locypapcTBeHHan
cuctema obecneyeHus eOMHCTBA M3MeEPEHMW. AHANW3aTopbl LIENer BEKTOPHbIE.
MeToanKa onpeaeneHma MeTpoaOrMYeCcKnX XapaKTepPUCTUKY.

MeTponornyeckue n TEXHUUYECKUE XapPaKTEPUCTUKM U3MepuTeneir npusBeaeHbl B
Tabnunuax HUxKe.

Tabnuua 5 — MeTponormyeckme xapakTepmucTmMKu

HammeHoBaHue XapPaKTepUCTuKn 3HaueHue XapPaKTepPUCTUKHN

[dnanasoH paboumnx yactot, Mlu;

CABAN R60 oT1Mlupo6 Iy,

CABAN R150-01, CABAN R150-02,

CABAN R150-11, CABAN R150-12 ot 85 Mfu Ao 15 My

CABAN R180-01, CABAN R180-02,

1 Mruy go 18 IT
CABAN R180-11, CABAN R180-12 ot uao 18 Iy

CABAN R54 1 oT 85 MTy 0 4,8 My
CABAN R140 ot 85 Mly go 14 Iy,
Mpeaensl 4ONYCKAaEMOM OTHOCUTENIbHOM

norpewHoOCT YCTaHOBKW 4YaCTOThl
MCTOYHWKaA BbIXOOAHOIo CUrHana:

CABAN R60, CABAN R140, CABAN R150-

+2 5.10°°
01, CABAN R150-02, CABAN R150-11, *2,5-10
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HauwmeHoBaHue XapPaKTepUCTukKun

CABAN R150-12, CABAN R180-01,
CABAN R180-02, CABAN R180-11,
CABAN R180-12

CABAN R54

[nanasoH namepeHui moayns
Ko3pdULUMEHTA OTPaXKEHMUA

Mpeaenbl gonyckaemoit abcontoTHOM
NOrpeLwHoOCT! U3MepPeHUit Moay A
KoapdurumeHTa oTpakeHua £ 34

Mpepenbl gonyckaemoit abcontoTHOM
NOrpeLwwHoCcTN nsmepeHunii ¢asbl
KoadpduuUMeHTa oTpaXkeHuma, rpagyc 2

CpeaHee KBagpaTUYECKOE OTKIOHEHME
Tpaccbl NPU USMEPEHUU MOAY A

K03 PULMEHTOB OTPAXKEHUA B AManasoHe
4acToT 1 nonoce GUAbTPa NPOMENKYTOYHOM

yactoTbl 1 Kl'u, AB, He 6onee:

CABAN R60

CABAN R150-01, CABAN R150-02,
CABAN R150-11, CABAN R150-12:

o1 85 Mly go 4,8 My,

ot4,8 1My po 15 My,

CABAN R180-01, CABAN R180-02,
CABAN R180-11, CABAN R180-12

CABAN R54

CABAN R140:

o1 85 Mly po 4,8 Iy,

3HauyeHMe XapaKTepPUCTUKMU

+5.10°°

ot0Opo1l

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

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

0,005

0,002

0,005
0,006

0,015

0,005



HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

ot 4,8 My po 14 MMy, 0,050

NMPUMEYHAHUA:

1 TunuyHoe 3Ha4YyeHWe BepPXHEeM rpaHWUUpl AuanasoHa paboumx dacToT
CABAN R54 cocrasnsaet 5400 My,

2 T[pepenbl NOrpewHoOCTM u3MepeHun moaynsa u  ¢asbl KoapoduumeHTa
OTpPa*KeHMAa HOPMUPOBaHbI ANA ABYXNOJOCHUKOB UM YETbIPEXMONOCHUKOB
¢ 6ecKoHeYHbIM ocnabneHnem.

3 B dopmyne npuHATbI caeayrowme 0o603HaYeHus:

|Sii| — percTBUTENbHBIN (MM M3MEPEHHbIN) Moay/b  KoadduumeHTa

OTpPaXKeHUA uccnegyemoro YycTpoictea (manee —  WUY) B /NMHENHOM
macliTabe;
A|Sii| —npegen ponyckaemolr abCONOTHOM MOrPEWHOCTU  U3MEpPEHUN

Mmoayna KoapduUMeHTa OTPaKeHUS B IMHEMHOM MacluTabe;
| Sii| n A|Sii| aBnatoTca 6e3pasmepHbIMU.
4 B popmyne npuHATLI cnepytouine obosHavyeHumsn:
Ed —a¢dpeKkTnBHaA HaNnpPaBAEHHOCTb;
Er — 30 PEeKTMBHbIN TPEKMHT OTPAXKEHUS;
Es —adPpeKkTBHOE cornacoBaHme UCTOYHMKA.

3ddpeKkTUBHbIE (cKOppPEKTUPOBaHHbIE) napameTpbl nsmeputenen
npuBeaeHbl B Tabauue.

5 nMMorpewHocTb ¢asbl HOPMUPYETCA B AManasoHe moayna KoaddpuumeHTa
oTparkeHua |Sii| ot 0,018 go 1,000 (ot muHyc 35 ao 0 ab).

34



Tabnumua 6 — OCHOBHble TEXHUYECKME XapPaKTEPUCTUKMU

HammeHoBaHWe XapaKTepUCTuKu
Konunyectso namepuTtenbHbIX NOPTOB:

CABAN R60, CABAN R150-01, CABAN R150-
02, CABAN R150-11, CABAN R150-12, CABAN
R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12, CABAN R54, CABAN R140

RNVNA 1

MapameTpbl U3MEPUTENbHbIX MOPTOB:

TMN coeanHUTenen:

CABAN R150-01, CABAN R180-01

CABAN R60, CABAN R150-02, CABAN
R180-02, CABAN R54, CABAN R140

CABAN R150-11, CABAN R180-11

CABAN R150-12, CABAN R180-12

BOJZIHOBOE conpoTusaeEHNE, Om

HECKOPPEKTUPOBaAHHbIE NapamMeTpbl, Ab, He
MeHee

MoAaKNtoYEHME K KOMMbIOTEPY AN YNPaBAEHUS:

UHTepdenc

TN COeanHNTENA:

CABAN R60, CABAN R150, CABAN R54

CABAN R180

RNVNA

35

3HayeHMe XapaKTepPUCTUKK

2,4,6,8,10,12, 14,16

N, po3eTKa

N, BUAnKa

3,5 MMm, po3eTKa

3,5 mm, BUNIKa

50

cM. Tabanuy

usB 2.0

USB Mini-B

USB Type-C

USB Type-B



HaummeHoBaHue XapPaKTepUCTUKHU

HanmeeHme NOCTOAHHOIO TOKa BHeLWHEero
WUCTOYHUMKA NUTaHuA, B:

CABAN R180-01, CABAN R180-02, CABAN
R180-11, CABAN R180-12

HanpsaxeHne nuTaHMA OT CETM NepemMeHHOro
TOKa vyactotomn 50 'y, B:

RNVNA

MNoTtpebnsemas MOLLHOCTb oT cetTu
nepemeHHoro Toka u4actoton 50 lu, BT, He
bonee:

CABAN R60, CABAN R150-01, CABAN R150-
02, CABAN R150-11, CABAN R150-12

CABAN R180-01, CABAN R180-02, CABAN
R180-11, CABAN R180-12

CABAN R54

CABAN R140

RNVNA

Bpema ycTtaHoBNeHUA paboyero pexkuma, MUH,
He bonee:

CABAN R60, CABAN R150-01, CABAN R150-
02, CABAN R150-11, CABAN R150-12, CABAN
R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12, CABAN R140, RNVNA

CABAN R54

rabapuTHble pasmepbl
(mnvHaxwupmrHaxsbicoTa), MM, He bonee:

CABAN R60

36

3HayeHue XapPaKTepUCTUKn

5,00 +0,25

ot 200 pgo 250

3,5

8,0

2,0

3,0

150

30

161 x 65 x 28



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

CABAN R150-01, CABAN R150-02 159 x 65 x 28
CABAN R150-11, CABAN R150-12 154 x 65 x 28
CABAN R180-01 128 x 142 x 36
CABAN R180-02 126 x 142 x 36
CABAN R180-11, CABAN R180-12 121 x142 x 36
CABAN R54 120 x43 x 23
CABAN R140 127 x62 x 30
RNVNA:

waccu Bbicotom 2U 470 x 483 x 88

waccu BbicoTon 4U 470 x483 x 176

Macca, Kr, He bonnee

CABAN R60 0,35
CABAN R150-01, CABAN R150-02, CABAN 0.40
R150-11, CABAN R150-12 ’
CABAN R180-01, CABAN R180-02, CABAN 0.60
R180-11, CABAN R180-12 '
CABAN R54 0,25
CABAN R140 0,30
RNVNA:

Lwaccu BbicoTom 2U 9,50

Lacecum Bbicoton 4U 16,50
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HaumeHoBaHMe XapaKTe PUCTUKU 3HaueHue XapaKTepPUCTUKKU
Paboune ycnoBuma aKkcnayaTaumuu:

TemnepaTtypa oKpy»Katowero Bosayxa, °C oT MuHyc 10 a0 ntoc 50

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

aTmocdepHoe gasneHue, KlMa o7 84,0 1o 106,7
CpegHaa HapaboTKa Ha OTKas, Y 10000
NMPUMEYAHUE - Konnyectso uM3MepUTENbHbIX MNOPTOB  onpegenaerca

KOn4yecTtsom M3M€pVIT€ﬂEl7I B 3aKas3e.

Tabnumua 7 — HecKoppeKTpoBaHHbIe NAapPaMeTpbI

CornacosaHue UCTOUYHUKA,

Auvana3oH yacror HanpasneHHoCTb, Ab E
A

CABAN R60
oT 1 Mly po 6 My, 15 15
CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12
ot 85 Mly go 15 My, 10 10

CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

ot 1 Mly po 18 My, 10 10
CABAN R54

ot 85 Mlu o 4,8 My, 18 18
CABAN R140

ot 85 Mly oo 14 Ty, 10 10
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Tabnuua 8 — 3pdeKkTUBHbIE (CKOPPEKTUPOBAHHDIE) NAapPaMETpPbI

[Onana3oH yacror Ed Es (Er-1)
CABAN R60
oT 1 Mly go 6 My, 0,008 0,013 0,012

CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

oT 85 MTy 4o 0,006 0,014 0,012
4,8 Ty

c8. 4,8 ITu Ao 0,008 0,018 0,023
15 Iy,

CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

ot 1 Ml go 0,008 0,008 0,012
12 Iy,
c8.12 My go 0,010 0,025 0,017
18 My,
CABAN R54
ot 85 MT'y go 0,008 0,018 0,018
4,8 Ty,
CABAN R140
ot 85 Mly go 0,006 0,014 0,012
4,8 Ty,
cB.4,8 Ty go 0,008 0,018 0,023
14 Ty,
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Tabnvua 9 — JononHuTenbHas popma NpeacTaBieHUs NOrPeLHOCTU U3MEPEHUI NS
CABAN R60

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

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

3HaYeHWN:
oT muHyc 15 ao 0 ab +0,5 b / +4°
OT MUHYC 25 a0 muHyc 15 ab +1,5 b / +10°
OoT MuHyc 35 o muHyc 25 ab +5,5 o6 / +30°

3ddeKTMBHbIE NAapaMeTpbl B AManasoHe YacToT:

HanpaB/ieHHOCTb, Ab, He MeHee: 42

COrNacoBaHWE UCTOYHUKA, Ab, He meHee 38

TPEKUHT OTpaxeHua, ob 0,1
Mpenensl [OMyCKaemom abcontoTHOM

NMOrpewHoCcTn u3MepeHuin moayna un  ¢asbl
KoadPumumeHTa nepegaum B AManasoHe ero
3HAYEeHWUI B gManasoHe YyacToT, ab:

oT munHyc 50 go 0 ab +1

MPUMEYAHUE — XapaKTepuUCTUKK, yKasaHHble B HacToAwen Tabauue, asnatoTtca
CNpPaBOYHLIMWU U NPeAHa3HaYeHbl ANA yNpoLweHUa pacyeTa NorpewwHocTn Mmoayna
1 dasbl KO3IPPOULMEHTOB OTPAXKEHUA BO BPEMS SKCN/IyaTaLUu.
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Tabnuua 10 — dononHutenbHaa ¢opma NpeacTaBNeHMA MOTrPELHOCTU U3MEPEHUI
ona CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

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

ot 85 MTluy go 4,8 I'u;:

oT muHyc 15 go 0 ab +0,4 o / +4°
OT MUHYC 25 0o muHyc 15 ab +1,2 0B / +8°
oT muHyc 35 go muHyc 25 ab +4.0 0B / +22°

ot 4,8 My go 15 IMuy;

oT muHyc 15 go 0 ab +0,5 0B / #5°
OT MUHYC 25 0o muHyc 15 ab +1,5 o6 / +10°
OoT MmuHyc 35 go muHyc 25 ab 55 0B / +30°

OddeKTmBHbIE NAapaMeTpbl B AMana3oHe YacToT:

ot 85 MTlu a0 4,8 Iu;

HanpaB/NeHHOCTb, Ab, He meHee: 45

CcornacoBaHWe UCTOYHMUKA, Ab, He meHee 37

TPEKUHI OTpaxeHua, ab 101
g 4

ot 4,8 My g0 15 Muy;

HanpaB/IEHHOCTb, 4B, HEe MeHee: 42
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

COrNacoBaHME UCTOYHUKA, Ab, He meHee 35
TPEKUHT OTpaxeHua, ob +0.2
g 4
Mpepnensol [OMyCKaemom abcontoTHOM

NOrpewwHoCTn un3MepeHnn moayna u  ¢asbl
KoapduumeHTa nepegaynm B [AManasoHe ero
3Ha4yeHWUI B AManas3oHe YactoT, Ab:

ot 85 Mlu o 4,8 IMu;
oT muHyc 50 go 0 ab +1
ot 4,8 My go 15 IMu;

oT muHyc 25 po 0 ob +1

MPUMEYAHUE — XapaKTepuUCTUKK, yKa3aHHble B HacToAwen Tabauue, asnatoTca
CNpPaBOYHLIMWU U NPeAHa3HaYeHbl ANA yNpoLweHUa pacyeTa NorpewwHocTn Mmoayna
n dasbl KO3PPMUMEHTOB OTPAXKEHUA BO BPEMSA SKCNAyaATaALUN.

Tabnuua 11 — dononHutenbHaa ¢éopma NpeacTaBAeHUA MOrpPeHOCTU U3MEepPeHUi
ona CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

HanmeHoBaHWe XapaKTepUCTUKU 3HayeHUe XapaKTepPUCTUKU

Mpepensol [OMyCKaemom abcontoTHOM
NMOrpewHoCcTn u3MepeHuin moayna u  ¢asbl
KoapodUUMeHTa OTpaKeHUs B AManasoHe ero
3HAYEHUN:

oT 1 Mly po 12 My

oT muHyc 15 o 0 ab +0,5 ab / +4°
OT MUHYC 25 go muHyc 15 ab +1,5 o6/ £10°
OT MUHYC 35 a0 muHyc 25 ab +5,5 o6 / +30°
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HaummeHoBaHue XapPaKTepUCTUKHU

oT 12 My go 18 My

oT muHyc 15 o 0 ab

OT MUHYC 25 oo muHyc 15 ab

OT MuHyc 35 o muHyc 25 ab

3dPeKkTUBHbIE NAapamMeTpbl B ANaNa3oHe YacToT:

oT1 Mluypo 12 My

3HayeHue XapPaKTepUCTUKn

+0,6 nb / £6°

+2,0 b/ +12°

+7,5 ob / £35°

HanpaB/ieHHOCTb, Ab, He MeHee: 42
cornacoBaHme UCTOYHUKA, Ab, He meHee 35
TPEKUHT oTpa*keHusa, ob 10,10
ot 12 Mu po 18 Mu;:
HanpaB/ieHHOCTb, Ab, He MeHee: 40
cornacoBaHMe UCTOYHUKA, Ab, He meHee 32
TPEKUHT oTpa*keHua, ob 10,15
Mpenensl [OMyCKaemom abcontoTHOM
NOrpewHoCTn Mn3MepeHun moayna u  ¢asbl
KoapoduumeHta nepegaum B AuManasoHe ero
3HAYeHMM B AMana3oHe YacToT, Ab:
oT 1 Mluypo6ITu;:
oT muHyc 50 go 0 ab +1

or6 My go 18 IMu;:
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

oT muHyc 40 go 0 ab +1

NMPUMEYAHUE — XapaKTepUCTMKK, YKa3aHHble B HacToswen Tabauue, saBnatotca
CNpPaBOYHbIMKU N NpeAHa3HayYeHbl 4149 YyNPOLWeHUA pacyeTa NorpewHoCcTn moaynsa
1 Ppasbl KO3IPOULMEHTOB OTPAXKEHUA BO BPEMSA SKCN/IyaTaLUM.

Tabnuua 12 — [dononHutenbHaa dopma NpeacTaBAeHUA MOTrPeLHOCTM U3MEPEHU
ona CABAN R54

HammeHoBaHWe XapaKTepUCTuKu 3HauyeHMe XapaKTepPUCTUKH

Mpeaensl [ONyCKaemom abcontoTHOM
NOrpewHoCcTn un3mepeHnn moayna u  ¢asbl
KOo3pOdUMUMEHTA OTpaXKEHUA B AMAnNa30HE €ero

3HaYeHun:
oT MmuHyc 15 go 0 ab +0,5 b / +5°
OT MUHYC 25 Ao muHyc 15 ab +1,5 o6/ +10°
oT MmuHyc 35 Ao muHyc 25 ab +5,5 o6 / +30°

3dPeKkTUBHbIE NapamMeTpbl B ANaNa30OHe YacToT:

HanpaB/IeHHOCTb, 4B, HEe MeHee: 42

COrnacoBaHWe UCTOYHUKA, 4B, He MeHee 35

TPEKUHI OTpaxeHua, ab +0,15
Mpeaensl A0NyCcKaemom abcontoTHOM

NOrPELHOCTU U3MEPeHUn moayna u  dasbl
KoadduumMeHTa nepesaynm B AmanasoHe ero
3HayeHu B gnanasoHe yacrtoT, ab:

oT muHyc 40 po 0 ab +1

NMPUMEYAHUE — XapaKTepuCTMKM, YKa3aHHble B HacToswer Tabauue, asnstorca
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn
CnpaBOYHbIMU N NpeaHa3Ha4YeHbl ANnA ynpoweHnAa pacyeTa norpewHoCcTn moayna

1 dasbl KO3PPULMEHTOB OTPAXKEHUA BO BPEMSA IKCM/yaTaLMK.

Tabnuua 13 — [ononHutenbHaa ¢opma NpeacTaBNeHMA MOTrPELHOCTU U3MEPEHUI
ona CABAN R140

HanmeHoBaHMe XxapaKTepUCTUKH 3HauyeHue XapaKTepPUCTUKH

Mpenensl [OMyCKaemom abcontoTHOM
NOrpewHoCcTn Mu3MepeHun moayna u  ¢asbl
KoapoduumeHTa oTpaxKeHMA B AManasoHe ero
3HAYEHUN:

ot 85 MTluy go 4,8 I'u;:

oT muHyc 15 go 0 ab +0,4 o / +4°
OT MUHYC 25 oo muHyc 15 ab +1,2 0B / +8°
oT muHyc 35 go muHyc 25 ab +4.0 0B / +22°

ot 4,8 1My po 14 IMu;

oT muHyc 15 go 0 ab +0,5 0B / #5°
OT MUHYC 25 go muHyc 15 ab +1,5 o6 / +10°
oT muHyc 35 go muHyc 25 ab 55 0B / +30°

OddeKTmBHbIE NAapaMeTpbl B AMaNa3oHe YacToT:

ot 85 Mlu a0 4,8 IMu;

HanpaB/NeHHOCTb, Ab, He meHee: 45

CcornacoBaHWe UCTOYHMUKA, Ab, He meHee 37

TPEKUHI OTpaxeHua, ab 101
g 4
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

ot 4,8 My g0 14 My,

HanpaB/IeHHOCTb, 4B, HEe MeHee: 42

COrNacoBaHWe UCTOYHUKA, 4B, He meHee 35

TPEKWHI OTpaxeHua, ab +0,2
Mpeaensl [0MNyCcKaemom abcontoTHOM

NOrPELHOCTU U3MEPeHUA moayna u  dasbl
KoadduuMeHTa nepesaynm B AmanasoHe ero
3HayeHui B gnanasoHe yacrtoT, ab:

ot 85 MTlu oo 4,8 I'u;:
oT muHyc 50 no 0 ob +1
ot 4,8 My g0 14 My,

oT muHyc 25 go 0 ab +1

NMPUMEYAHUE — XapaKTepucTuKK, yKasaHHble B HacTosAlen Tabnuue, asnstoTtca
CNpPaBOYHbIMKU U NpeAHa3HayYeHbl 419 YyNpOoLWeHUA pacdyeTa NnorpewHoCcTn moaynsa
1 $pasbl KOIPOULMEHTOB OTPAXKEHUA BO BPEMSA 3KCN/IyaTaLUM.
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MNorpewHocTb U3MmepeHnit moayna n pasbl KoapPuumneHTa oTparkeHUA
CABAN R60
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MNorpewHoCcTb U3MepeHnit moayna KodapPuumneHTa oTparkeHuA
CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12
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NorpewHocTb U3mepeHni pasbl KoapPuuMeHTa oTparKeHUA
CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12
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MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA
CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12
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NorpewHocTb U3mepeHni pasbl KoapPuuMeHTa oTparKeHUA
CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12
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MNorpewHocTb U3MmepeHnit moayna n pasbl KoapPuumneHTa oTparkeHUA

Morpewrocts mogyna KO, Ab MNorpelwHocTs Moayna KO, AuH.

MNorpewHocts dassl KO, rpad
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MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA
CABAN R140
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NorpewHocTb 3mepeHnin Ppasbl koapPpuumeHrta orpaxkeHna CABAN R140
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CI'IpaBO‘-IHbIe TeXHU4YeCKUue XapakKtepuctmku

Tabnumua 14 — CnpaBoYHble TEXHUYECKNE XapPaKTEPUCTUKN

HaumeHoBaHMe XapaKTe pPUCTUKU 3HaueHue
XapaKTepPUCTUKKU

YactoTa

HecTtabmnbHOCTb YacToTbl B paboyem amnanasoHe

Temneparyp:
CABAN R54 +5.10°6
CABAN R60, CABAN R150-01, CABAN R150-02, +2 5.10°6
CABAN R150-11, CABAN R150-12, CABAN R180-01, 7
CABAN R180-02, CABAN R180-11, CABAN R180-12,

CABAN R140

MMWHMMaNbHDBIN War YCTaHOBKM YacToThl, Iy
CABAN R60 20
CABAN R150-01, CABAN R150-02, CABAN R150-11, 25
CABAN R150-12, CABAN R140
CABAN R180-01, CABAN R180-02, CABAN R180-11, 50
CABAN R180-12
CABAN R54 10

MuHMManbHOEe Bpems N3MepPEeHMA HA O4HOM YAcTOTE,

MKC:

CABAN R60, CABAN R180-01, CABAN R180-02, 100
CABAN R180-11, CABAN R180-12

CABAN R150-01, CABAN R150-02, CABAN R150-11, 170
CABAN R150-12

CABAN R54, CABAN R140 200

RNVNA 1:
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HaumeHoBaHue XapPaKTepUCTUKn

NPy UCNONb30BaHUK 2 pepNeKTOMETPOB (Tun.)

npu UCcnoab3oBaHuUK 8 pedeKToOMeTpPOoB (Tumn.)

npu Mcnonb3oBaHMn 16 pepnektomeTtpos (Tun.)

KonuuecTtso Touek nimepeHma 3a CKaHnpoBaHue:

CABAN R60, CABAN R150-01, CABAN R150-02,
CABAN R150-11, CABAN R150-12, CABAN R180-01,
CABAN R180-02, CABAN R180-11, CABAN R180-12,
CABAN R54, CABAN R140

RNVNA

BbIxogHaA MOWHOCTb

ypOBeHb BbIXOAHOIO CUTHaNa B AyanasoHe 4acTtoT, Abm:

CABAN R150-01, CABAN R150-02, CABAN R150-11,
CABAN R150-12:

BblCOKUI ypoBEHb

Hwu3Kuit ypoBeHb

CABAN R54:

BbICOKMIH ypOBEHb
Hu3Kknin yposeHb

CABAN R140:

ot 85 Mly go 4,8 My

BbiCOKUI ypOBEHb
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3HayeHue
XapaKTepPUCTUKMU

130

170

200

ot 2 oo 100 001

ot 2 o 16 001

MWHYC 25

MmuHyc 10

MmuHyc 30



HaumeHoBaHue XapPaKTepUCTUKn

Hu3Kuit ypoBeHb

cBbiwe 0o 4,8 My, ao 14 Iy,
[Jnana3soH YCTAaHOBKM YPOBHA BbIXOAHOM MOLLHOCTH,
abm:

CABAN R60

CABAN R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12

MWHMMaANbHBIN WAr N3SMEHEHUA BbIXOAHOM MOLLHOCTH,
Aab:

CABAN R60

CABAN R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12

Monoca nsmeputenbHoro ¢punbTpa

Monoca nameputenbHoro punbtpa (¢ KoapouuneHTom
1/3), My;

CABAN R60, CABAN R180-01, CABAN R180-02,
CABAN R180-11, CABAN R180-12

CABAN R150-01, CABAN R150-02, CABAN R150-11,
CABAN R150-12

CABAN R54, CABAN R140

JdVMHamunyecknin amanasoH

OHamunyeckmin guanasoH moayna KoadPuumneHTa
nepegayun npu nonoce NponyckaHma punbTpa
npomeXKyTodHou Yactotbl 100 'y, a6, He meHee:

CABAN R60
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3HayeHue
XapaKTepPUCTUKMU

MUHyC 35

MmuHyc 10

oT muHyc 40 go O

oT mnHyc 15 go 0

0,25

0,05

ot 10 go 100 000

ot 10 go 300 000

ot 10 no 30 000
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HammeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapPaKTepPUCTUKU
CABAN R150-01, CABAN R150-02, CABAN R150-11,
CABAN R150-12:
ot 85 Mly go 4,8 My 120
ceblwe go 4,8 My, go 15 My, 100
CABAN R180-01, CABAN R180-02, CABAN R180-11,
CABAN R180-12
oTl1 Mlypo6,00Ty, 110
cBbiwe 6,0 My, ao 18 My, 94
CABAN R54 97
CABAN R140
oT 85 Mly go 4,8 Iy 107
ceblwe go 4,8 My, go 14 My, 70
KoaddurumeHT nepegaum n otTpaxkeHma
OTKNoHeHMe pe3ynbtata wusmepenun 0ab moayna
Ko3pdUUMEHTA Nepenaym 1 OTParKEHUA NPU USMEHEHUN
TemnepaTypbl OKpyatowen cpeapl, 46/°C, He bonee:
CABAN R60 0,015
CABAN R150-01, CABAN R150-02, CABAN R150-11,
CABAN R150-12:
ot 85 Mly go 4,8 IMu; 0,015
cBblwe o 4,8 My, oo 15 My, 0,035
CABAN R180-01, CABAN R180-02, CABAN R180-11, 0020

CABAN R180-12, CABAN R54
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HaumeHoBaHue XapPaKTepUCTUKn

CABAN R140
o1 85 MTly po 4,8 IMu;:

ceblwe go 4,8 My, go 14 My,

MpeaenbHble BXOAHbIE CUTHaNbI

MaKcMManbHO A0NYCTUMbIN YPOBEHb BXOAHOM
MOLLLHOCTM Ha U3MepPUTEIbHOM NOPTY, ABM

MaKkcumanbHO A0oNyCTUMmoe BXOAHOE HanpAaxXeHune
NOCTOAHHOIO TOKA Ha USMEePUTEZIbHOM NOPTY, B:

Bpems HenpepbiBHOW paboThbl

Bpema HenpepbIiBHOM paboThbl, 4, HE MeHee

OnopHbIit reHepaTop

BxoA/BbIx0A, BHELWIHEro ONOPHOro reHeparTopa:

4YacToTa ONOPHOro reHepatopa, Mlu;:

CABAN R60, CABAN R180-01, CABAN R180-02,
CABAN R180-11, CABAN R180-12, CABAN R150-
01, CABAN R150-02, CABAN R150-11, CABAN
R150-12

CABAN R140
YPOBEHb MOLLHOCTM BXOAHOIO CUrHana, Abm

YPOBEHb MOLLHOCTM BbIXOAHOIO CUrHaA HA Harpyske
50 Om, abm

BXO4HOE ConpoTunBIEHUNE, Om

TNN coegnHnTenA
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3HayeHue
XapaKTepPUCTUKMU

0,015

0,035

natoc 23

50

16

10

32

otr0po4

oT mmHyc 1 no 5

50

SMA, po3eTKa



HaumeHoBaHMe XapaKTepPUCTUKU 3HaueHue
XapaKTepPUCTUKKU

Tpurrep

CABAN R60, CABAN R180-01, CABAN R180-02, CABAN R180-11, CABAN R180-12

Bxoa, Tpurrepa Ans BHELWHEro 3anycKa:

amnAuTyaa BxoaHoro curHana (TT/1-coemectumsbiii), B 33

MMWHUMaNbHAA ANNTENbHOCTb, MKC 1

BXOZHOE CONPOTUB/IEHME, K(), HE MeHee 10

NONAPHOCTL NONOXKUTENbHAA UNN
oTpuLUaTenbHas

MaKCMMa/ibHbIA BXOAHOW TOK, MA 20

TN coeamHnTens SMA, po3eTKa
7

CABAN R150-01, CABAN R150-02, CABAN R150-11, CABAN R150-12, CABAN R140

Bxopa Tpurrepa Ana BHeLWHero 3anycka:

amnAnTyaa BxoaHoro curHana (TT/1-coemecTumsbiii), B 33
’

MWHUMANbHAA AIUTENbHOCTb, MKC 1

BXOAHOE CONpOTUBAEHME, KQ), He MeHee 10

TN coeamHnTens SMA, po3eTKa
7

MogKntoyeHne BHeLWHero UCTOYHUKA NUTaHKUA

Tun  coeaMHuTena ANnA  MOAKNOYEHUS  BHELUHEero
NCTOYHUKA NUTAHMUA:

CABAN R180-01, CABAN R180-02, CABAN R180-11, PJ-075DH-SMT
CABAN R180-12
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HaumeHoBaHMe XapaKTepPUCTUKU 3HaueHue
XapaKTepPUCTUKKU

TpeboBaHUA K KOMMbIOTEPY

OnepauyoHHaa cuctema Windows 7 1 Bbiwe

NMPUMEYAHUE — MuHMManbHOE BpPeMsA M3MEPEeHMA Ha OAHOM YactoTe AnA
aHanmzaTtopa uener RNVNA 3aBMCUT OT TuMNA CUHXPOHM3AUMWM M 4YuUcna
pedpnekToMeTpOB.
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d)YHKLU'i OHa/ibHbi€ BO3MOXXHOCTU

®yHKUMOHaNbHbIE BO3MOXHOCTM NPMOOPOB pasaenieHbl Ha cneayolLme rpynnbl:

Ob6wue cBeaeHuUA

YnpaB/ieHne UCTOYHUKOM CUrHaAa

BO3MOXHOCTM MHAMKALMN

Kannbposka

PYHKUMM MapKepoB

AHanwn3 AaHHbIX

[pyrme BO3MOXHOCTU

YpaneHHoe ynpasaeHue

O6wue ceegeHun

N3mepsemble napameTpbl | S11, noTepu B Kabene npu UCNosib30BaHUN OAHOTO
pedpnekTomeTpa.

S-napameTpbl NPU UCNONb30BaHUN ABYX U Bonee
pednekTomeTpos (0TAENbHO UK B COCTaBe
aHanusartopos ueneit RNVNA):

e Sii, rae i npyHUmaeTt 3HavyeHne ot 1 oo N;

e |Sij|, i #]j,ivjnpuHumatoT 3Ha4YeHne oT 1 ao N,

roe N - KonMYecTBo 3a4eMCTBOBAHHbIX
pepnekToMeTpoB.

Yncno KaHanos e 0T 1 00 4 NOrMYecKnx KaHanoB npwu
NCNoNb30BaHUN OQHOTO pedaekTomeTpa.

e 0T 1 1o 16 NOrnMyeckmx KaHanos nNpu
MCNoab30BaHUN aHann3aTopos Lenent RNVNA.
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Yucno rpadpukos

MamATb rpadpmkos

dopmaTbl rpadmkos

Jlornyeckuit KaHan npeactasBaeH B BUAE OTAE/NbHOIo
OKHa Ha 3KpaHe. Jlormyeckuit KaHan onpeaenser
napameTpbl CTUMY/IMPYIOLWLEro CUrHana: YacTOTHbIN
AManasoH, YNC/I0 TOYEK N3MEPEHMA U ApYruUe.

eoT 1 po 4 rpaduKOB [aHHbIX B  KaXaom
JIOTMYECKOM KaHane npu UCMnoJib30BaHUWU OLHOTO
pednekTtomeTpa.

eoT 1 po 16 rpaduMKOB [OaHHbIX B KarKAOM
NornyecKkom KaHane npwm NCNONb30BaHUN
aHanmnsaTtopos ueneit RNVNA.

lpadmKM NpeacTaBNAOT Pa3/IMYHbIE XapPaKTEPUCTUKN
nccnegyemoro yCTpoMCTBa, BKAOYaa moaynb u ¢asy
KoadPuumneHTa OTpaxKeHua, rpaPuKM OTKAMKA BO
BpemMeHHOW o06n1acTu, notepu B Kabene, moaynb
KoapduumeHTa nepegaum.

Kaxabli rpadmK [aHHbIX B NOrMYECKOM KaHane
MOXET OblTb 3aNOMHeH 418  Noc/ieayouLero
CPaBHEHMA C TEKYLMMWN AaHHBIMMU..

KoadduumeHT cToayen BOJIHbI MO  HAMNPAXKEHWUIO,
aMNAUTYAa B JIMHEMHOM U N0orapudmMmMyeckom
macwTabe, noTepu B Kabene, ¢a3a, ¢a3a
paclWMpeHHas, rpynnoBoe Bpems 3anasabliBaHus,
anarpamma Bonbnepta-CmuTa.

YnpasneHue UCTOYHUKOM CUTHanNa

Tun CKaHNPOBaAHUA

4acToTe

Ymncno
CKAHMPOBaHUA

JInHelHbIN, norapudMmYecKmnin, CErMmeHTHbIN.

YcTaHaBAnBaeTcA Nosb3oBaTe/ieM B AMana3oHe:

e 0T 2 go 100001 npu mMcnonb3oBaHUM OAHOrO
pepieKTOMETPA;

e0oT 2 pgo 16001 npu wmMcnonb3oBaHMK
aHanusaTtopos ueneit RNVNA.
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CermeHTHOE
CKaHWpoBaHue

ynpaBneHme MOLWHOCTbIO

Tpurrep

B0O3MOHOCTU MHAUKALUN

Buabl rpapmkos

MaTemaTunka
ABTOMacwwTabupoBaHue
ABTOMATUYECKUI  BbIOOP

OMOPHOr0 YPOBHSA

Pa3sHOBMAOHOCTb CKAHMPOBAHMA NO YacToTe C
BO3MOXHOCTbIO 33aHMA HECKO/IbKUX CermeHToBs. B
Ka*AOM CermeHTe 3a4atoTCA rPAHUYHbIE 4acTOThl,
YMCNO TOYEK n3mepeHusa, nonoca MY.

Ona  CABAN R150, CABAN R54, CABAN R140
CyLWecTBYeT [Ba pPeXUMa YPOBHS  BbIXOAHOM
MOLLHOCTU: BbICOKMM M Hu3kmn. [na CABAN R60,
CABAN R180 BbIxogHaA MOLWHOCTb peryanpyeTca.

3anyck  UMK/Aa  CKaHWPOBaHMA  MPOM3BOAMUTCA
CUHXPOHHO C 334aHHbIMU COOLITUAMM.

Pexvmbl  3anycka  CKaHMPOBaHMA:  MOBTOPHO,
OAHOKPATHO, OCTAaHOB/IEH.

NCTOYHMK  Tpurrepa: BHYTPEHHUN,  BHELUHWM,

nporpaMmmHbii. 1oCTYNHOCTb 3TOMN PYHKUMN 3aBUCUT
OT moaenu pepieKTOMeTpa.

N3mepsemble [aHHble, MNaMATb [AaHHbIX, K60

ogHoBpemeHHaA MHAOUKaUuMA AaHHbIX U MaMATHN.

MoguduKaums rpaduKa OaHHbIX NOCPEACTBOM
MaTeMaTUYECKOM onepaunm Mexay KOMMIEKCHbIMU
OAHHBIMM  U3MEpPEeHU u  namatn. [JocTynHble
MaTemaTUyecKme onepaumn: CNoXKeHUe, BbluMTaHuMe,
YMHOX€EHUe, AeNeHme.

ABTOMAaTUYECKMI BbIOOP LEHbI AeNEHUA N ONOPHOrO
YPOBHA AnA Hambonee HarnsaHoro otobparkeHua
rpaduka.

ABTOMATUYeCKM BbIBOP OMOPHOrO YpPOBHA B
NPAMOYIONbHbIX ~ KOOpAMHATax.  BepTuKanbHoe
Nono)KeHne rpaduka Ha 3KpaHe M3MeHseTcs Tak,
yToObl OMOPHLIN YPOBEHb MNepecekan rpadPuk
nocepeguHe.
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DNeKTprYecKkas 3agepiKKa

CmeuleHue ¢asbl

Kanunbposka

KanunbposkKa

Buabl KannbpoBoK

NInHenHaa Koppekums ¢a3bl B COOTBETCTBUWU C
334aHHOM 3/N1EKTPUYECKOMN 3aJeprKKoW. 3agaetca
He3aBUCUMMO AN1A Kaxaoro rpaduKka. MpumeHsercs,
Hanpumep, ANA KOMMNEHCAUMW  3SNEeKTPUYECKOM
33EP’KKN B CAMOM MCCNelyeMOM YCTPOMCTBE Npu
M3MEPEHUN OTKNOHEHMA asbl OT JIMHENHOro
3aKoHa.

CmeleHue rpaduKka pasbl Ha YKa3aHHOE 3HAYEHMe B
rpagycax.

KannbpoBKa ansa namepurtenei nogobHa npoueaype
YCTaHOBKM Hyna  anAa HEKOTOPbIX  TUMNOB
N3MepuTeNbHbIX npubopos. KannbposkKa
N3MepuUTEeNbHON YCTaHOBKM, BK/1tOYaIOLLLEN
N3MepUTENs U aganTtep, 3HaYMTE/NIbHO YBENNYMBAET
TOYHOCTb M3MepeHun. KanubpoBKa nosBosseT
BbIUMCIUTL U CKOPPEKTUPOBATb CUCTEMATUYECKUE
OWNOKM N3MEpPEHUS, BbI3BaHHbIE HECOBEPLLEHCTBOM
M3MEPUTENbHOW  YCTAHOBKM:  aMNAuTygHaa W
¢dasoBasn HEepaBHOMEPHOCTb, KOHeYyHas
HanpaB/IEHHOCTb, HEeCcornacoBaHHOCTb nopTa
MCTOYHMKA CUrHanNa.

Pednektometp BEKTOPHbIN nopaeprkuBaet
cnepyrouime Buabl KannMbpoOBOK, OTAMYatOWMecs Mo
CNOXHOCTM  BbINOJIHEHMA W NO  MOrPELIHOCTH
N3MeEepPEHMNIA:

® HOPMaNM3aLMa OTPAXKEHUSA;

® [0/1HaA 0AHOMOPTOBAA KaNMBbPOBKaA.

Mpu ncnonb3oBaHMM ABYX U 6onee pepneKToMeTpoB
(pasmenbHO MAM B cocTaBe aHa/NM3aTOPOB Lenen
RNVNA):

® HOpManusauma MmoAayns KoapoduumeHTa
nepegauu;

® MONHAA  OAHOMOpPTOBaA KannbpoBKa C
HOpManmsaumemn moaynsa KoadPumumeHTa
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KannbposkKa
HOpManunsaumm
oTpakeHusn

NMonHasn o4HONOPTOBAaA
KannmbposKa

CkanapHaa Hopmanmsayma
nepegauu (npu
MCNONb30BaHMUN ABYX
pednekTomeTpos)

MonHas oaHoNopTOBas
KanmbpoBsKa ¢
HOpManmnsaumen moayns
KoadpoduumneHTa nepenaum

MonHas aByxnopTtoBas
KanmbpoBsKa ¢
HOpManusaumen moayns
KoadpoduumneHTa nepenaum

3aBo/AcKaA KannbpoBsKa

KomnneKTbl MexaHU4ecKmx
KannbpoBOYHbIX Mep

nepeaauu;

® NoJiHaA ABYyXNoOpTOBasA KannbposKa C
HOpManmsauunen moaynsa KoapdumumneHTa
nepegauyu.

Hanbonee npoctoir BuA, Kanubposku. Obnagaet
HWU3KOWM TOYHOCTbIO.

Bua KannbpoBKM, NCNONb3yEMbIN npu
OAHOMOPTOBOM M3MepeHUn oTparkeHua. Obnagaer
BbICOKOW TOYHOCTbIO.

Bug KannbpoBKM, NCNONb3yeMbIN npu
OBYXMNOPTOBOM WM3MeEpPeHUM nepegayun (Tonbko ans
aHanusatopoB uenen RNVNA). UmeeT HU3KylO
TOYHOCTb.

Bug, Ka/IMBPOBKM, NCNONb3YEMbIN npu

OBYXNOPTOBOM M3MEPEHUU nepedayn (Tonbko ana
aHanuzatopos uenet RNVNA). MoBbiwaeT TOYHOCTb
namepeHunsa KoapPpuumeHTa nepenaym 3a cYeT y4yeTa
COrNacoBaHUA WUCTOYHMKA CUFHaNa C U3MEPAEMbIM
ycTpoiicTBOM. MMeeT cpeaHio TOYHOCTb.

Bug KannbpoBsKM, NCNOb3yeMbIN npwu
OBYXNOPTOBOM M3MeEpPEHUU nepedayn (Tonbko anAa
aHanusatopos uenet RNVNA). MoBbiwaeT TOYHOCTb
namepeHmnsa KoapPpuumeHTa nepenaym 3a cYeT y4yeTa
COrNnacoBaHUA UCTOYHMKA M MPUEMHUKA CUTHaNa C
M3MepPAEMbIM  YCTPOMCTBOM. MIMeeT  BbICOKYIO
TOYHOCTb.

Hanuume 3aBoackon KannbpoBkKM pednekTomeTpa
nossonser BbIMNONHATb n3mepeHus 6e3
npeaBapuTeIbHOM KannbpoBKM, a TaKxe
YMEHbIIMTb  MOrPEWHOCTb  M3MEPEHUA  MNpU
BbIMNO/IHEHNUN HOPMaIU3aLMM OTPAKEHUA.

obecneyeHunun
OAWH u3

nImeputenemn
3apaHee

B nporpammHom
MOHO BblOpaTb
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ABTOMaTMyeckune
KanmbpoBoYHbIe MOy
(AKM)

OnpepgeneHue
KannMbpoBOYHbIX Mep

NHTepnonauma npm
KoppeKkLumn owmnbokK

®DYHKLUM MapKepoB

MapKepbl AaHHbIX

OnopHbI Mmapkep

MapKepHbIi NOUCK

JononHutenbHble
BO3MOXHOCTU
MapKepHOro noucKka

npegonpeaeneHHbiIX KOMMJIEKTOB Ka/'IM6pOBO‘-IHbIX
MEP PasTINYHbIX I'IpOVI3BO£I,MTeJ'Iel\;I.

Moaynu aBTOMaTUYECKOM KannbpoBKU
npoussoactea 000  "MNAHAP"  nossonstoT
BbINO/NIHUTL NoAHY0 SOLT KanubpoBKY 3a OAHO
nogkntoyeHne. KanumbpoBka € MCNONb30BAHUEM
AKM npoue n boicTpee KanMbpoBKM BbINOJIHAEMOWN
KOMMNIEKTOM MEXaHMYeCcKMx mep. Mcnonb3osaHue
AKM obecneynBaeT BbICOKY TOYHOCTb KaJIMOPOBKMU.

MNoanep»KMBalTCA CTaHAAPTHbIE onpeaeneHus:

® C nomMouwbro NO/IMHOMMAIbHOM moaenwu;

® Ha OCHOBE AaHHbIX (S-napameTpbl).

I'IpM U3IMEHEHNN rPaHNYHbIX 4acToT
ctTumynumpyrouwero CurHania UanM KonmyecrtBa TOYEK
n3mepeHuns, no CpaBHEHUIO C HaCTpOl‘;IKaMM

KannbpoBKM, npUMeHseTca nepecyer
KannbpoBOYHbIX Ko3dpumumneHToB C
MCMNO/b30BaHMEM WHTEePNoNALUU nnu
9KCTpanonaumm (akcTpanonauma He
pekomeHayeTcs).

Jo 16 mapKepoB Ha Kaxkgom rpadpuke. Mapkep
CAYKUT  ANA  MHOMKAUMU 3HAYEHUMH CTUMYyAa M
N3MepsAEeMOro 3Ha4YeHUA B 3a4aHHOMN ToYKe rpaduKa.

BKAtoyaeT Ha BCeX MapKepax PeXum WHAMKaLUu
OTHOCUTENbHbIX AaHHbIX, MO OTHOLUEHUIO K
ONOPHOMY MapKepy.

OcyuwiecTBNAET MOUCK Ha rpaduKe: MaKCUMYMa,
MUHMMYMa, NMUKa, LLeSIEBOTO 3HAYEHMA.

OrpaHnyeHne pgmanasoHa noucKa. [lepekntodyeHune
MeXAay peMmamu OAHOKPaATHOro nowucka, nmbo
cnexeHus.

67



YcTaHoOBKa napameTpos C
NOMOLL IO MapKepoB

BblMMCNEHMA C NOMOLLBLIO

MapKepoB

CTtaTUCTUKa

Monoca nponyckaHuA

HepaBHOMeEpPHOCTb

MapameTpbl dUNbTPa

AHanus gaHHbIX

Mpeobpa3oBaHue
MmneaaHca nopTa

YCTaHOBKa Ha4ya/IbHOM, KOHEYHOM UK LEHTPasibHOM
4acToTbl AManasoHa C MOMOLLbD  MapKepos.
YCcTaHOBKa OMOPHOro YpPoBHA rpadurka ¢ NOMOLLbIO
3Ha4yeHuA mapKepa.

BbluncneHme YeTblpéx GyHKUMIA: CTaTUCTUKA, NONOCA
NPOMNYyCKaHWA,  HEPaBHOMEPHOCTb,  NapPaMeTpbl
dunbTpa.

dyHKUMSA nokasblBaeT cpeaHee 3HayeHue,
CpeAHEeKBaapaTUYEeCKoe OTKNOHEHWE W  PasHOCTb
NUK-NUK ana rpaduKa B YACTOTHOM AuanasoHe,
OrpaHMYEHHOM ABYMA MapKepamu.

PyHKUMSA ocylLecTsaser NMOWCK noJsiochbl
NPONyCcKaHMA MO 3a4aHHOMY YPOBHIO OTHOCUTE/IbHO
MapKepa WM  OTHOCMTENnbHO  abcostoTHOro
MaKcumyma. MoKasblBaeT 418 NoaoCbl NPONycKaHMA
€€ 3HayeHune, LEeHTP, BEPXHIO M HUMKHIOW rpaHuLy,
HOBPOTHOCTb, NOTEPM.

PyHKUMA NnokKasblBaeT yCuUneHue, HaK/NOH
XapaKTEPUCTUKK, HEPaBHOMEPHOCTb B YacTOTHOM
AManasoHe, OrpaHMYEeHHOM ABYMA MapKepamu.

DYHKUMA NOKa3biBaeT XapaKTEPUCTMKU  NOJIOCHI
NPONycKaHMA W NONOCbI 3arpaxkaeHus ¢unbTpa:
noTepn,  OTKJOHEHME MNWK-MMK B  MNojoce
NPONyckaHMA W 3HayeHue 3arpaxgeHus. [onoca
NPOMNYCKaHMA U NONO0Ca 3arparKAeHus 3aJakTca C
NMOMOLLbIO ABYX Nap MapKepos.

PyHKUMA Npeobpa3oBaHMA 3HAYEHUIM S-MapamMeTpos,
N3MEpPEHHbIX npu 3HauYeHun cobCcTBEHHOIO
BONHOBOro conpotmsneHna nopta 50 Q, B 3HaYeHuUA,
KoTopble 6blaM Obl NOAYYEHbI MPU MPOU3BOJIBHOM
3HAYeHWM BOJIHOBOIO COMPOTMB/IEHUA NOPTA.

NMPUMEYAHUE — PyHKuMA npyMmeHnuma TONbKO AnA
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UckntoueHue uenm

BcTpamsaHume yenu

MNpeobpa3oBaHue S-
napameTpoB yCTPOMCTBA

BpemeHHan obnactb

namepeHua KoapoduumeHToB oTparkeHmsa (S11, S22
nT. Aa.).

PyHKUMA, no3BonAoLLaA MaTeMaTUYeCKHU
WCKNIOUYNTb BAMSAHWE LENW, BK/IOYEHHOM Mmexay
NAOCKOCTbIO KanubpoBKM MopTa WM uMcCaeayembim
ycTpoictBoMm. Llenb ponxHa O6bITb onpegeneHa
maTpuuen S-napameTpoB, Kak ¢ann ¢dopmaTta
Touchstone.

NMPUMEYAHUE — PyHKuMA npymeHnma TONbKO AnA
namepeHuns KosapduumeHtoB oTparkeHusa (S11, S22

nT. a.).

dyHKUMA MaTemMaTUYEeCKH moaenuvpyet S-
napameTpbl HOBOFO YCTPOMCTBA, MNONYYEHHOro
BMPTYaNbHbIM  BCTPAMBAHWEM  LUENU  MeXay
NAOCKOCTbIO KanubpoBKM MopTa WM uccaeayembim
ycTponctBomM. Llenb onpegenaerca matpuuen  S-
napameTpoB, OMWcaHHOM B daine ¢opmara
Touchstone.

NMPUMEYAHUE — OyHKUMA npMmeHnUMa TONIbKO AnA
namepeHua KoapoduumeHToB oTparkeHmsa (S11, S22

nT. Aa.).

dyHKUMSA MaTeMaTUYECKM npeobpasyer
nsmepsemble  S-mapametpbl B cnepytouwme
XapaKTePUCTUKM nccneayemoro YCTPOICTBa:

BXOOHOE  COMPOTUB/IEHWE WU NPOBOAMMOCTb,
NPOXOAHOE COMPOTUB/IEHWE W NPOBOAMMOCTD,
MHBEPCUA S-NapameTpoB.

NMPUMEYAHUE — OyHKUMA NpMMEHMMA TONbKO AN
namepeHus KoadpuumeHToB oTparkeHma (S11, S22

nT. Aa.).

®yHKUMA MaTeMaTUYecKu UMUTUpPYeET
TPAANUMOHHYIO pedNeKTOMETPUIO BO BPEMEHHOMN
obnactu. [ns 3TOro Ha OCHOBE W3MEPEHHbIX B
YyactoTHOM obnactu paHHbix ¢ nomouwbto Chirp-Z
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BpemeHHasa cenekuma

npeobpasoBaHus mogaenvpyerca OTKNMK
nccnesyemoro YCTpOMCTBA Ha pas/ivyHble BuApbl

CUTHaANoB BO BPEMEHHOM obnactu. Bua
MOZEeNNPYEMbIX CTUMYANPYHOLLLNX CUIHanNoB:
pagMoMmnynbC, BWAEOUMMYNbC, BUAeonepenaa.
[Avana3oH BPEMEeHHOM obnactu 3afaeTca
Nnonb3oBaTeNiemM  MNPOWM3BOJIBHO OT  Hyna  go
MaKCMMYMa, KOTOpbI onpeaensercs

YCTAaHOB/IEHHbIM WArom no 4acrote. Mcnonb3ytoTca
pas3finyHble  GOPMbl  OKOH AN OOCTUXKEHUS
KOMMNPOMMCCa MeXay paspeLlatoLLen cnocobHoCTbIo
N YPOBHEM Napa3nTHbIX BOKOBbIX IENECTKOB.

NMPUMEYAHUE — OyHKUMA npMmeHnUMa TONIbKO AnA
namepeHus KoadpuumeHToB oTparkeHma (S11, S22
nT. Aa.).

PYHKLMA MAaTEMATUYECKWN YOANAET HEXKenaTebHble
OTK/IMKM BO BpPeMeHHOM obnactu, 4To nossonsaer
NO/IYYUTb YACTOTHYHO XapPaKTEPUCTUKY YCTPOMCTBA
6e3 BAMAHMA YCTPOMCTB MoAKNtoYeHUs. DyHKUMA
ncnonb3yer npeobpasoBaHMe BO  BPEMEHHYHO
obnactb, Bblpe3aeT GUNLTPOM 33aZaHHYK YacTb
BpemMeHHOW ob6nacth, M ucnonb3ys obpaTHoe
npeobpa3oBaHMe BO3BpaALLLAET pe3yabTaT Cenekumm
B 4YacTOTHyt0 obnactb. lMpumeHAOTCA MNOA0COBOM
NN PEXKEKTOPHbBIN GUNBTPbI BPEMEHHOW CeneKkuuu.
Bbibop dopmbl  dunbTpa  (WKMpOKas, HOPMa,
MWHUMYM) MO3BOJISET HAUTU KOMMPOMMUCC MeXKay
paspeLlatoLen CNOCOBHOCTbIO n ypOBHEM
napasuTHbIX BOKOBbLIX 1EMNECTKOB.

NMPUMEYAHUE — OyHKUMA NpMMEHMMA TONbKO AN

namepeHus KoadpuumeHToB oTparkeHma (S11, S22
nT. Aa.).
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Apyrue BO3MOXKHOCTHU

YnpasneHue npubopom

Ypo6HbIn rpadpuyeckmii
nHTepdenc

PacneyaTKa 1 coxpaHeHune
rpadpuKos

YpaneHHoe ynpaBaeHue

COM/DCOM

YnpasneHne  npubopom  ocyliecTBasetca  C
BHELHEro MEePCOHaNbHOrO KOMMblOTEpa 4Yepes
nHTepodeiic USB.

NHTYUTUBHO NMOHATHbIM NONb30BaTE/IbCKUMA
UHTepdeiic Ha 6ase onepaumoHHOM CUCTEMDI
Windows obecneuynBaetr ObICTPytO W MPOCTYIO
paboTy c usmeputenem.

MporpaMmmMHbIN MHTEPDENC U3MEPUTENA COBMECTUM
C COBPEMEHHbIMMW NAaHWeTHbIMKU MK 1 HoyTbyKamu.

BO3MOKHO coxpaHeHue rpaduKoB B rpadpuU4eckom
dopmate M CcoOxpaHeHWe [aHHbIXx B ¢dopmaTtax
Touchstone wn *.CSV (3HauyeHus, pasgeneHHble
3anNATbIMM) HA KECTKOM AUCKe.

[OWCTaHUMOHHOE  ynpaBneHue C NMOMOLLLbIO
COM/DCOM (Component Object Model).
MpunoxkeHne RVNA cogeput cepsep COM
aBTOMaTM3aUMM, KOTOPbIM npegocrasnaet
NPOrpaMMHbIN  MHTepdenc ANAa  BbiI30BA  CBOUX
GYHKLUMA CO CTOPOHbI MPOrpamMmm MNoJb30BaTens.
Mpotokon COM pgoctyneH Tonbko B OC Windows.

ABTOMaTM3aUMUA Ccom MCNoJib3yeTcH, Korga
NpUAOXKeHne RVNA 7 Nonb3oBaTeNbCKanA
nporpamma  BbINOAHAKTCA Ha  ogHom  [1K.
AtomaTtmsauma DCOM  ucnonb3yetca, Koraa
NONb30BaTeNbCKaAA Nporpamma U  MNPUIOXKeHUe
RVNA BbinonHAOTCA Ha pasHbiX MK, NoAKAOYEHHbIX
K NOKa/IbHOM CeTM.

ABTOMaTM3aumA nsmepurtens MOXeT 6bITb
[OCTUrHYTa Ha ntobom COM / DCOM-coBMecTUMOM
A3blke UnKu cpepe, BKkadas Python, C ++ C 4,
VB.NET, LabVIEW, MATLAB, Octave, VEE, Visual Basic
(Excel) n apyrmx.
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SCPI, TCP/IP Socket

ANCTAaHUMOHHOE ynpaBaeHue C NMOMOLLbID KOMaHA,
SCPI (CtaHpapTHbIe KOMaHAb! ans
nporpammupyembix MHCTpymeHToB). Mpotokon SCPI
OCHOBaH Ha 0ObMeHe TEeKCTOBbIMWU COODOLLEHNAMMU:
KOMaHAbl NOCbINAKOTCA U3MEPUTENto, B OTBET, eCaun
npeaycmMmoTpeHo KOMaHAO0M, BO3BPALLAOTCA AAHHbIE.
MpoTtokon SCPI goctyneH kKak B OC Windows, Tak 1 B
OC Linux.

Ana poctaskn kKomaHg SCPI nsmeputens ncnonbsyet
ceteBoii npotokon TCP/IP  Socket. [aHHbIN
NMPOTOKO/1 MOXET noaaepXmeatbca bubnmnoTeKkoi
VISA unu Hanpsamylo NporpammupyeTca Ha tobom
A3blKe UK B Nt0bON cpeae, KOTOpas NoAAEPKUBAET
TCP/IP  Socket. PekomeHayeTca MCNoONb30BaTb
CTaHAapTHY0 6ubnunoteky VISA. Bubnumoteka VISA —
3To 6ecnnaTtHbii W WKMPOKO  UCNOJIb3yembli
NporpammHbIn nHTepdelc BBoAa-BbiIBoAa B 0b61actm
TECTUPOBAHUA N N3SMEPEHUN.
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YcTpoiicTBO M NpUHLMN paboTbl

PebnektomeTp BEKTOPHbIA  COCTOMT U3 TeHepaTopa  WCMbITaTeNIbHOrO U
reTepoANHHOrO CUrHana, aTTeHaTopa PeryIMpoBKM MOLWHOCTM, 6/10Ka OTBETBUTENSA
HanpaB/NEHHOro M ApYyrux y3nos, obecneymBatowmx paboTty. M3mepuTenbHbI nopT
pebnekToMeTpa BEKTOPHOrO SB/AAETCA MCTOYHMKOM  WCMbITAaTe/IbHOrO CUrHana.
Magatow,aa WM OTpakEHHaA BOMIHbI 6NOKa HanpaBaeHHbix oTBeTBuTeneir (OH)
npeobpasytorca cmecutenamm (CM) B KonebaHma npomerkyTodHoM YactoTbl (MY) u
NOCTYNaloT B ABYXKaHa/ibHbIM MPUEMHUK 06paboTku Ha Y. B aByxKaHasnbHOM
NPUEMHUKE cUrHaNbl GUNBLTPYIOTCA, NpeobpasytoTca B UMppoBbIE KOabl M NOAAIOTCA
Ha AanbHenwyto obpaboTKy (bunbTpaumsa, namepeHne pasHocTn ¢as, M3MepeHue
amnAuTyabl) B CUFHaNbHbIM  npoueccop. WMameputenbHble ¢uabTpbl Ha MY
peanunsoBaHbl B umdpposor ¢dopme. CouvetanHme ys3nos OH, CM u gByxKaHa/lbHOro
NPUEmMHMKa 06paboTku Ha MY obpasyloT ABa MAEHTUYHbLIX U3SMEPUTENbHbIX KaHana
NPUEMHMKA CUrHana.

MpUHUMN M3MEPEHUA KOMMNNEKCHOro KoadduuUMeHTa OTparKeHMA 3aK/14vaeTca B
nogaye Ha nccnegyemoe yctpoicTso (MY) TectoBoro curHana Ha 3aZlaHHOW 4acToTe,
NnocNeayloLWero M3MepeHma amnantygpl M Gasbl OTPAKEHHOro Mccaenyemblim
YCTPOMNCTBOM CUIHANA U CPABHEHMA MX C aMNAUTYAO0N M $a30M TeCTOBbIOTO CUrHana.
OKOHYaTenbHbIM pacyeT M OoTobparKeHWe pPe3yNbTaToB M3MEPEHUN KOMMJIEKCHOTO
KoapduumeHTa oTparKeHna, Kak GYHKUNIO OTHOWEHUA aMNAUTYA U Pa3HOCTU da3 oT
4acTOTbl UCTOYHUKA CUTHANA, BbINMOHAET BHELWHUIM ynpasaatowmin Komnbtotep (MK He
BXOOAT B KOMMJIEKT NocTaBKu). CBA3b C KOMMbIOTEPOM ocyLiecTeaseTca yepes USB-
NHTepdenc.

®PYHKUMOHaNbHAA U CTPYKTYPHaA cxembl ped/IeKTOMETPa BEKTOPHOro NpuBeaeHbl Ha
PUCYHKaX HUXKe.
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lenepatop lenepaTop Test Port
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Test Port (50 ()

PucyHok 3 — PyHKUMOHANbHAA cxeMa pedIeKTOMETPA BEKTOPHOIO
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AHanuzatop uenet RNVNA coctouT 13 Habopa BeKTOpHbIX peprektomerpos CABAN
R60, noakntoueHHbIX K KoHueHTpaTopy USB HUB ans pabotbl nog ynpaBaeHuem
BHelwHero Komnbtotepa (MK He BXOAAT B KOMNAEKT NOCTaBKM).

OnunoHanbHO MOryT BbITb MCNO/Ib30BaHbI pacnpeaenmnTenn CMrHanoB Tpurrepa TD-16
M oNopHoOM YacToTbl FD-16. Mcnonb3oBaHue pacnpeaenvtens curHana Tpurrepa TD-16
NO3BONAET YBENMYUTb CKOPOCTM WU3MepeHuin. WMcnonb3oBaHwe pacnpeaenntens
CUrHana onopHou 4actotbl FD-16 MoO3BO/IAET HMBENMPOBATH PACXOXKAEHWE 4ACTOT
mexay pednektomerpamm BEKTOPHbIMKM, YTO MO3BOAAET MOBbICUTb TOYHOCTb
N3MepeHuna.

EAMHOBPEMEHHO MCTOYHMKOM CUrHaA/ia MOMKET ObiTb TOMIbKO OAMH pedaeKToMeTp
(akTMBHbIN).  OcTanbHble  pednekTomeTpbl  (NaccMBHble)  byayT  paboTatb
NPUEMHUKAMKM cUrHANa. PednekTomeTp Ha3HAYaeTCA aKTUBHbIM B 3aBMCMMOCTM OT
n3mepAemMblx B KaHane S-napameTtpos. Hanpumep, npu namepeHun napametpos S11
n |S21| aKTMBHbIM ByaeT nepsbit pednekTomeTp, Npu usmepeHmn |S12| wn S22 —
BTOpol. EcnnM B KaHane WHOMKAUMW YKasaH MepeyeHb S-napameTtpos, bOyaer
NPOU3BEeAEHO HECKO/IbKO 3aMyCKOB CKaHWPOBaHWA, rae pednekTtomeTpbl byayT
MEHATLCA CBOMMMU PONAMM.
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YnpouieHHasa CTPYKTYypHasa cxema aHanusatopa ueneit RNVNA npueaeHa HuKe.

Anxanuzatop RNVNA

Tpurrepa TD-16

I
I Pacnpegenvrent onopHoM [
I uactoTel FD-16 I
| +5 B I
I I
I 1 I
oo CABAN ——#/ USB, | '
| Q R60 \ I
[ 2 I
o femie= | e :
R&0 UsB
| 5 h -l —p  TIK
[ I
O e :
Test | h KoHueHTpaTop
Ports : . USB :
I . |
b N |
| CABAN |<— USB, | |
I - |
| RGO ) = "
noK | CTOUHMK
| N MATEHWA] MUTaHKA
| () chBaN 1~ st
L R60 f—— :
' |
| +5B |
I Pacnpegenvrens curyana
I Pes - :
I
I

N — KonunuecTtso 3a,CI,EI‘/'ICTBOBaHHbIX ped)fleKTOMeTpOB

PucyHoK 4 — dyHKUMOHaNbHaA cxema aHanm3aTopa uene RNVNA
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MpuHUKMN n3mepeHna S-napameTpos

MpW aHanu3e BbICOKOYACTOTHbLIX Lenel WCNO/b3yHTCA MOHATUA  MNaZatoLwero,
OTPaXEHHOrO0 W nepefaHHOro (BbIXOAHOFO) CUrHana, pacnpocTpaHAlolwenca no
N3MEePUTENbHOM LEenn (CM. PUCYHOK HUXKE).

MopT pednektomerpa MOXKET ObiTb UCTOYHMKOM TECTOBOrO CUrHana (ctumyna) u
n3mepuTeNnbHbiIM NpueMHukom. WMccnegyemoe yctpoinicteo (MY) nopgkntovaerca K
nopty pednektomeTpa. Pednektomerp Bo3aeincTeyeT Ha NY cTumynom yepes nopr.
YacToTa cTMMyna M3MeHAeTcA B 3a4aHHOM ApMana3oHe AUCKPETHO OT TOYKM K Touke. C
MOMOLLbIO MPUEMHUKA, B KarKOOM YacTOTHOM TouKe pedNeKTOMETP M3MepseT
amnautyay u ¢asy BOMHbI, OTpaxKeHHoin oT NY. OHU cpaBHMBAKOTCA C BE/IMUMHON M
¢dasoi nagatowiert BoMHbI CTUMyna. Ha ocHOBe 3TOro cpaBHeHMA pedaeKToOMEeTp
BbluMCAAET S-napameTpbl UY B KaXKA0M YaCTOTHOM TOUKE (CM. PUCYHOK HUMKE).

H
cToHHMK MNagamowan MepepanHan

BOAIHA | BOMHG

Wcocnegyemoe
YCTPOMCTEO

OTpameHHan BOAHA

PuUcyHOK 5 — PacnpocTpaHeHne curHana no usmepuTenbHoM uenm

S-napalv\eprl onpeaenAarTca Kak OTHOWEHNE KOMNNEKCHbIX aMmnanTtyd ABYX BOTH:

Beixo/dlasg BOJIHA HA IOPTY M
Smn =

Bxojdlas BoJIHA HA IOPTY N

Mpun ycnosum, 4To BXOAALLAA BOJIHA HA BCEX NOPTax paBHAa HY/1t0 , KpOMe nopTa n, rae
m, N —Homep nopta NY.

OpHOMOPTOBbLIA BEKTOPHbLIA pedIEKTOMETP MMEET OAMH W3MEepPUTE/bHbIA NOopT,
KOTOPbIN paboTaeT Kak UCTOYHMK CUFHaANa U Kak MPUEMHMK OTPA*KEHHOFO CUrHana.
MoaTomy aHanM3aTop NO3BOAAET U3MEPATb TONbKO NapameTp S11.

Mpu ogHOBPEMEHHOM WCMO/Ib30BaHMM ABYX U bonee pedIEKTOMETPOB BO3MOXKHO
M3MEPUTb MapaMeTpPbl CKanApHbIX KoadduumeHToB nepegaun. EaMHOBpemeHHO
MCTOYHMKOM CUTHaNa MOXKeT ObiTb TONbKO OAuH pedNeKkTOMETp (aKTUBHbIN).
OcTanbHble pedpiekToMmeTpbl (NaccmBHble) byayT paboTaTb NPUEMHUKAMM CUTHANA.
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Ona aHanmsatopa RNVNA, coctoawero n3 16 ogHONOPTOBbIX pedIEKTOMETPOB,
MOMEeT bbITb MU3MepPEHa CKANAPHAA MaTpULLA PacCesHUSA:

[ S11 |S12| .. |[S1.15] |S1.16|
|S21] S22 - |S2.15] |S2.16|
S =
|S15.1] |S15.2] .. S15.15 |S15.16]
|S16.1] |S16.2] .. |S16.15] S16.16
Hanpumep
Ona wnsmepenns S11, |S21|, .. , |S15.1|, |S16.1| napameTpoB nopt 1 6yaer

paboTaTb Kak UCTOYHMK cMrHana. MagatolLan n oTparKeHHasa BOHbI ByayT M3MmepaTbCA
noptom 1. Mpoweawan BonHa byaeT namepaTbes NopTom 2, nopTom 3, ... noptTom 16.
Ona nameperns |S12|, S22, ..., |S16.2| napameTpoB nopT 2 6yaeT paboTaTb KakK
MCTOYHUK curHana. Magatow,an M oTpaxkeHHaa BOJIHbI ByayT M3MepATbCA MopTOm 2.
Mpowepawasn BosHa 6yaeT namepAtTbca noptom 1, noptom 3, ... noptom 16.

Korga Ha ogyH M3 NOPTOB MOZAETCA CTUMYJ, aHaM3aTop M3MepaeT S-mapameTpbl,
cocTaBnsolmMe oamH cTtonbel B matpuue S-napameTpoB. YTobbl NONAYYUTb MOJHYHO
MaTpULYy paccesaHus, aHaN3aTop C WECTHaAUATbI NOpPTaMmu NMPUMEHSIET CTUMYJ KO
BCEM MOPTaM OAMH 3a APYrUM.

78



0606weHHan Mepapxma UsmepeHumn

B npouecce paboTbl pepnekTtomerpa MCNONb3YeTCA C/eAyoWwan Mepapxma cpeacTts
namepeHua, 06paboTkn 1 oTobpaxkeHna MHPopmaLmm (CM. PUCYHOK HUKE):

e annapaTHas YacTb pedneKromerpa NpPoOM3BOAMT PAAMOYACTOTHbIE M3MEPEHUS
napameTpos MY 1 BbINONHAET NePBUYHYIO 06PabOTKy pe3yNbTaToB U3MEPEHUIA;

e Nporpamma ynpasneHusa (noctasnsemas B KOMMNIAEKTe C pedeKTOMETpom)
KOHTPO/INPYET PaboTy KOMMNOHEHTOB U3MEPUTENA U BbINONHAET OKOHYATE/IbHYIO
MaTemaTMyecKyto 06paboTKy M oTobparkeHne pe3yibTaToB U3MEPEHUN.

Mporpamma ynpaenedua pednertomeTpa

OrHO Nporpammbl

OkHO KaHana 1

Ouarpamma 1 Ouarpamma 2

v

lpadmr 1 Fpapmk 2

-~
rall |

Opraxol
YNpaBneHMA -

Ouarpamma 1 Owarpamma 2

Mpadmk 1
P Mpadmk 2

L o o o i e e s s,

PucyHok 6 — Mepapxusa cpeacts nsmepeHus, o6paboTkm n otobparkeHumn
nHpopmaumnu
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Mporpamma ynpasneHus oTObparkaeTcs Ha 3KpaHe ynpaBAAlOLWEro KomnbioTepa B
BWAE OKHa MPOrpammbl, KOTOPOE COAEPKUT:

® OKHO KaHana — rpaduuyeckaa obnactb, B KOTOpOM oOTObOpakaerca KaHan.
MoapobHoe onucaHMe opraHoB ynpasaeHna cMm. n. OKHO KaHana;

e OpraHbl YNpaB/AEHUA: CTPOKA MEHI0, CTPOKA COCTOAHMA pedsieKTOMEeTpa WU
naHenu NPorpamMmmMHbIX KHOMOK. MoapobHoe onncaHne OpraHoB yNpaBAEHUA CM.
n. UHTepdenc nporpammbl.

KaHan — 3To noruyeckuit aHanmMsaTop, CO34aHHbIA NPOrpPamMMON ynpaBAeHMA Anf
NPOBeAEHNA N3MEPEHUN UCCNeAyeMOro yCTPOMCTBA C 33aZ4aHHbIMWM MapameTpamMu.
Mporpamma ynpasnenusa pepnektometrpom RVNA noaaeprkmBaetr ogHOBPEMEHHO A0
4 KaHanos, obpabaTbiBas Ux NO ovyepeam, a NPorpaMmma ynpas/ieHUAa aHaIM3aTOPOM
RNVNA go 16 kaHanoB. Takum 06pasom, O4HO U TO Ke uccieayemoe YyCTPOMCTBO
MOXeT OblTb MocnefoBaTeNibHO WM3MEPEHO  COOTBETCTBYHOLWMM  KOJIMYECTBOM
JIOTMYECKUX aHANMN3aTOPOB C MHAMBMAYANbHBIMU HACTPOMKAMMW.

HacTpolku KaHana:

® TN CKaHNPOBAHUA,

® N11Nana3oH CKAHNMPOBAHNUA;

® KONYECTBO TOYEK USMEPEHNA,

® MOWHOCTb CTUMYIUPYIHOWETO CUIrHasnaa,

® HAaCTPOWKU TPUITEpa;

nosoca [Y;

e KannbpoBKa;

® ycpeaHeHWne Pe3ynbTaToB N3MEPEHUN.

Pe3ynbTaTbl M3MeEpEHUA UCCNeAyeMOro YCTPOMCTBA B KaHajne OTobparkaloTcA Ha
rpaduKax.

fpaduK — nocnegoBaTeNbHOCTb M3MEPEHHbIX (rPaduK AaHHbIX) UKW 3aNOMHEHHbIX
(rpaduKk namaTtn) pepneKTOMETPOM TOYEK AaHHbIX, COEAMHEHHbIX NUHUEN. paduk
XapaKTepusyeTca cneayowmmmn napametTpamu:

® UaMepAeman BeNNYNHA,

e bopmat n macwtab otobparkeHus;

® NCNOJZ1Ib30BaHWE NAMATU U MPUMEHEHHAA MATEMATUKA,

® CriaaxXmBaHHUeE.
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K rpadmKky MoXHO NpUMeEHUTb GYyHKUMM 1 NpeobpaszoBaHma:

® MapKepbl N MapKepHble BblMUCIEHUA,

KOMMEHCALNU 3NEKTPUYECKON ANNHDI,

cmelleHme ¢asbl;

npeobpa3oBaHMe BO BPEMEHHYI0 06/1aCTb;

npeobpa3oBaHMe S-NapameTpoB;

® [IONYCKOBbIA KOHTPO/b.

B Ka)KAoOM OKHe KaHana MOXKeT oTobparkaTbCA OAHOBPEMEHHO a0 4 rpaduKkos gna
RVNA u go 16 rpadpukos ana RNVNA. [nsa yaobcrBa pasmelieHma rpaduKosB B OKHe
KaHana MCNonb3yeTca Avarpamma. B cooTBETCTBMM C HACTPOMKAMKM NO/Sb30BaTens
rpaduKM MOryT pasmelLaTbCA Kak B OAHOW Auarpamme, Tak M rpynnuvpoBaTbCA B
pa3Hbix Amarpammax. [loapobHoe onucaHme paboTbl € Anarpammamu cm. 1.
PasmeleHune rpadmKos.
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BHyTpeHHAs 06paboTKa faHHbIX

Ha pucyHKe HUKe nokasaHa 610K-cxema npouecca BHYTpPeHHel 0bpaboTKM AaHHbIX
pebnektomeTpa. MoapobHoe onucaHWe YyOANEHHOro A[0CTyna K  BHYTPEHHUMM
MacCMBam JaHHbIX CM. B M. BHyYTpeHHWE MaccuBbl AaHHbIX PYKOBOACTBA MO
NPOrpaMmMMpPOBaHMUIO.

1] 1
1 ObpaboTka AaHHLIX KaHana :
: :
1 ] 1
1 ] 1
1 ] 1
' MoayuyeHKe '
' kanubp. gaHHbIX '
1 ] 1
i Pacuet kanunbp. :
1 ] 1
. K03¢d. Mpeobpas. .
: WzmepeHue Z nopra :
1 ] 1
! Bobiumcn. BoiGop !
ALN YonuH. —.-

E Ly Ounetp | YcpeaHeHue [~ S-napam. Koppekuun ::Ta Hi- WUckniouenue/ UzMEpeHUA E
o g P BCTpaWBaHKE .
| aun uenu :
1 ] 1
e o o = o o R B W B R AN B R R B R B B AN B A AN M B A M B B AR B B M BN M AN AN M A B B M B B A M BN S A R S S M B M A M A M M M M M M M M M e m ]
L2 15 1
1 1
. MoTok Bpemennan Coxp. |1
' —-| MatemaTtuka —MHHW—I SnerTpUy. (= cenekuma - - Lt MUH/MaKE T.'
\ IaAEpHKa rpaduia |!
1 1
! BpemerHan ®opmat CrnamuBaHue v |Mugukauma
' obnacte '
1 1
' CmeweHune

i MoTok MNpecb H
1 peobpaz.
: nabvpix P faser e S napam. - - —"P':
! NamsaTk :
1 1
| ObpaboTtka paHHbix rpadmka !

PucyHok 7 — bnok-cxema KoHBenepa 06paboTKM AaHHbIX

BHyTpeHHsAA 06paboTKa AaHHbIX pedpIEKTOMETPA COCTOUT U3 CNeayoLLMX 3TanoBs:

e NamepeHune — nprvem 1 npeobpasoBaHne N3MepPAEMbIX aHANIOTOBbIX CUFHA/OB B
KOMMJIEKCHblE AaHHble M3MepPeHUN. [JByXKaHANbHbIN NPUEMHUK pedaeKToMeTpa
obpabaTbiBaeT CUrHanbl nNagalolWed W  OTParKEHHOM BOJIHbI, B  C/ayvae
MHoOrokaHanbHoro nsmepeHus (RNVNA) aHanmsaTopom obpabaTtbiBaeTca TaKKe
CUrHan npouweawmnn vyepes MUY. AHanorosble CUTHaNAbl U3MEPEHUN NEPEHOCATCA
cmecuTenaMmum npuemHukos Ha 4, npeobpasytotca ¢ nomowbio ALM B
undpposyto dopmy W nepedaroTca Ha npoueccop 06paboTKM  CUrHaNoB.
Mpoueccop BbINONHAET AUCKpeTHoe npeobpasoBaHue Pypbe (AMNP) curHanos
MY. Monoca nponyckauma MY pepnekTomerpa 3KBMBANIEHTHA WUMPUHE MONOCHI
¢ounbtpa AN® (nogpobHee cm. nN. MpuHUKMN PaboThbl);

e YcpeaHeHue — OYHKUMA yCpedHseT M3MepeHHble [aHHble NPUEMHMKOB 3a
3aZlaHHOE KOJINYECTBO LMK/IOB CKaHMpoBaHMA (nogpobHee cm. n. YCTaHOBKA

ycpeaHeHus);
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¢ BbluucneHue S-napameTpOB — pacyeTr OoOTHOoWweHMA Mmexagy KOMNAEKCHbIMU
BEMNYNHAMUN ABYX CUTHANOB NPUEMHUKOB (CM. n. MNpuHUMN mnsmepeHua S-

napameTpos);

L4 ﬂonyquMe Kal'IMGPOBO'-IHbIX AdHHbIX — U3mepeHne n CoxpaHeHne B NaMATU
KOMNAEKCHbIX AaHHbIX KaJ'IM6pOBO‘-IHbIX mep (CM. n. Metogsl M npoueaypsbl

KannbpoBKM);

e PacueT KanubpoBOYHbIX KOIGPULMEHTOB — BbIMMC/IEHME MPOU3BOAMUTCA Ha
OCHOBE AaHHbIX U3MEPEHUN KaNMBPOBOYHbIX MEP B COOTBETCTBMM C BblIOPaHHbLIM
METOAOM  KanubpoBKM. PaccymMTaHHble  KOMMJIEKCHblE  Ka/MBPOBOYHbIE
KO3 PUMUMEHTbI CoXpaHAlTcA B NamATU. [locne pacyeTa KaMOPOBOYHbIX
KO3pPUUMEHTOB AaHHbIE U3MEPEHUIN KannbBPOBOYHbIX Mep yaanstorca ( cm. n.
CuctemaTnyeckme oLNBKM U3MepeHus);

o KoppeKumua — npouecc MNpUMEHEHUA KanMBpOBOYHBbIX KO3IOPUUMEHTOB K
HeobpaboTaHHbIM  S-napameTpam. [lpouecc UCKAOYaeT cucTemaTUyeckune
MOrPELHOCTU M3MEPEHUS,, BHECEHHble PepNEeKTOMETPOM W U3MEPUTENIbHOM
YyCTaHOBKOWM (cm. n. MeToabl n npoueaypbl KannbposBku);

e YaoNuHeHMe nopTta — maTemaTtuyeckaa GYHKUMA MOAENMPOBaHMA, B KOTOPOM
KOTOPbIN UMUTUpPYyeTcs aobaBneHne Unn yaaneHne AnUHUM nepenadm 3aaaHHom
AJINHbI A TEeCTOBOro MopTa, YTO CMeLLaeT OMOPHYIO NIOCKOCTU KaAMBpPOBKU Ha
ONVIHY 3TOW INHMK(CM. N. YANNHEeHWe nopTa);

e MpeobpasoBaHne wumMnegaHca nNopra —  maTemaTuyeckaa  QyHKUMA
MOJENNPOBaHMA, BbIYUCAAIOWAA M3MEHEHWE S-nmapameTpa, M3MEpPeHHOro npu
ONOPHOM MMMeAaHce NopTa, NPU NPOU3BOILHOM U3MEHEHUM MMNeAaHca NopTa
(cm. n. MpeobpasoBaHMe MMNeaaHca NopTa);

e UcknoueHune Lenn — matematTnyeckaa GpyHKLMA MOAENNPOBAHUSA, YCTPaHAOLW,an
BAUAHWE HEKOTOPOM BUPTYaNIbHOM LENWN U3 pe3y1bTaToB U3MepeHus (cm. n.
NckntoyeHune uenu);

e BcTpamBaHue uenu — matematuyeckas QyHKUMA MOLENMPOBAHMA, BHOCALLAA
BAUAHWE HEKOTOPOW BUPTYa/NbHOW ULEnW B pe3ynbTaTbl M3MepeHua (cm. n.
BcTpamnBaHue uenwm);

e Bbibop u3mepeHuit — OyHKUMA NO3BOASET BbIOpaTb A1 OTOOparkeHMAa Ha
rpaduke namepaemblin S-napameTp UAM JaHHbIE NPUEMHMKA (MOLLHOCTb CUrHana
Ha Bxoae, abcontoTHble mM3mepeHus). [aHHble AnAa rpaduKka BblbMpatoTca K3
MaTpPULbl KOPPEKTUPOBAHHbIX S-NapaMeTPoB UAU MaTPULLbl KOPPEKTUPOBAHHbIX
OAHHbIX MPUEMHMKA (CM. N. YCTaHOBKA M3MepsAeMbIX NapaMeTpoB);

e Mamatb — MmaccMB s4Yeek NamMAaTH, CPOPMUPOBAHHBLIA B  MPOrPaMMHOM
obecneyeHun pednekTomeTpa M NPeAHasHAYeHHbIM  ANA  COXPaHEeHwus
KOMMJIEKCHbIX [IaHHbIX TEeKYLWUX W3MepeHui (S-napameTp WAM  AaHHble
npMeMHuKa). B nocnegywowmx 3Tanax o06paboTKM  AaHHble  NAMATU
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ob6pabaTbiBaloTCA NapanienbHO C AaHHbIMU U3MepeHUiA. Hanpumep, BKAOYEHUE
CrNaXKMBaHWUSA BAMAET KaK Ha rpaduKM JaHHbIX, TaK U HA rpadmKkK namsaTu ( cm. n.
®OyHKUMA NnamaATn rpadunKoB);

MaTtemaTuKa — maTemaTUyeckme onepaumm Mexay U3MepPeHHbIMW AaHHbIMU U
AaHHbIMM B NamATh. JlocTynHble GYyHKUMU: f06aBNEHNE U3MEPEHHbIX AAHHbIX K
AQHHBIM  MaMATM, BblYMTAHME [AHHbIX MNaMATM M3  U3MEPEHHbIX JAaHHbIX,
YMHOMEeHUe/eNeHne M3MEpPEeHHbIX AaHHbIX Ha [AaHHble namaAtu. Pesynbrtart
onepauun 3aMeHsEeT U3MepPEHHbIe ZaHHble (CM. N. DYHKUMA NaMATU rPadUKOB);

dneKTpuyeckaa 3agep)KKa — maTtemaTuyeckas OyHKUMA MOZeNNpPOBaHuUA,
KOMMNEHCUPYIOLW,AA 3/1EKTPUYECKYIO A/IMHY UCCIeayeMoro yCTpoicTea. B otanune
OT MeToAa YA/MHEHUA MopTa AaHHbIN MEeTo4 NPUMEHAETCA UHANBUAYANbHO ANSA
Kaxkaoro rpadmka (cm. n. YCTaHOBKA 3/IEKTPUYECKOM 3aAEPHKKN);

CmeweHne ¢asbl — maTematmyeckasa OYHKUMA MOAENMPOBAHMA, BHOCALLAS
noctosaHHoe pa3oBoe cmelleHre rpadumka (cm. n. YctaHoBKka cmellenuns dasbl);

BpemeHHaa o06nacTb — Mmatematmyeckas  OYHKUMA  MOAENMPOBAHMUS,
npeobpasylowas M3MepeHHbI B YacTOTHOM obnactu S-nmapameTp B OTKAMK
nccneayemon Lenm Bo BpemeHHor obnactu (cm. n. BpemeHHasa o6nactb);

Cenekuma BO BpemeHHOM o0b6nacth —  matemaTmyeckaa  QYyHKUMA
MOJAENMNPOBAHNA, YCTPAHAILWLAA M3 YaCTOTHOM XapaKTepucTukm WY BauaHue
M3MEPUTENIbHOW YCTAaHOBKW, YAANAs HEXenaTe/bHble OTKJAWUKM BO BPEMEHHOM
obnactu (cm. n. Cenekums Bo BpemeHHOM obaactu);

MNpeo6pasoBaHue S-napameTpoB — maTtemaTnyeckas GyHKUMA MOAENMPOBaHUS,
npeobpasyowan UW3MepeHHbIM S-napameTp B C/leaylowue NapameTpbl:
mmnegaHc (Zr) u agmuttaHc (Yr) npu mamepeHun OTpaKeHua, obpaTHbIN S-
napametp (1/S), komnnekcHoe conpsxeHune (Conj) (cm. n. MNpeobpasoBaHue S-
napameTpos);

dopmar — PyHKUMA NO3BONSAET BblibpaTb PoOpPMaT OTOOPAXKEHUA U3MEPEHHDIX
OaHHbIX Ha rpadumke (cm. n. YcTaHoBKa dopmara);

CrnaxkmBaHume — OYHKUMA yCpPeaHAET cocegHMe TOYKM rpaduKa CKONb3ALLMM
OKHOM (CM. N. YCTaHOBKa CraasknBaHmsa);

CoxpaHeHMe MMH/MaKC 3HauyeHui rpadmka — 3Ta QyHKUMA CcOXpaHAeT
MaKCcMManbHble WANW MWUHUMa/bHblE 3HadyeHua rpaduka (cm. n. CoxpaHeHue
MaKCUMa/IbHOrO U MMHUMA/IbHOTO 3HAYEHU);

MHauKauma — 370 npouecc 06paboTKN AaHHbIX ANA OTOOPaXKEHUA UX HA IKpaHe
B BMAe rpaduKka 3agaHHoro ¢opmara. B coorBercTBUM ¢ GOPMATOM AaHHbIX K
rpaduKam NpUMeHaeTcs MaclwTabupoBaHMe, ocyllecTBasiemoe nyTem Bblibopa
MOJIOMKEHMSA M 3HAYEHUS OMOPHOMN NIMHUK U HacTpoeKk macwTaba/ceTkn (cm. .
YcraHoBKa maclwitaba rpadumka).
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Mopgenu npubopos

B 3Tom pasgene onucbiBalOTCA pPas/iMdHble MoAenun usmeputenen. Usmeputenu
OT/INYAOTCA  Apyr OT  Apyra  4YacTOTHbIM  AMana3soHOM,  TeXHUYECKUMMU
XapaKTEPUCTUKAMM, HANIMYMEM COeAUHUTENel ONs CATHANoB TpUrrepa U OMoOpPHOM
4acToThl.

Mogenn onHOMOPTOBbLIX BEKTOPHbIX  pednektomerpos, paboTatowmx nog
ynpasnaeHnem nporpammHuHoro obecneyeHns RVNA:

Mogeno N-nopTOBOrOo aHanus3aTopa Uenel, COCTOAWEro W3  HECKOIbKUX
pebnekToOMeTpoB U paboTatoliero noj ynpasneHMem MpPorpaMMHoOro obecnevyeHus
RNVNA:

e RNVNA

[anee B pasgene npuBeaeHbl M306paKeHUA M3MepuTenei, OnuUcaHbl 3/1EMEHTbI
yNpaBAeHUs U MHAMKALMM KaXKA0M moaenn pedIeKTOMETPOB.
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CABAN R54

BHewHwn Bua pednektomerpa CABAN R54 npeacrtaBneH Ha PUCYHKAX HUKE.

- CABAN R54 #weia™
E. ,I i ©ice

[>]PIANAR

A, +23 dBm RF 50V DC Max

CABAN RS54 we=

i""h”.“..ﬁ.ﬁ.'ﬁ E
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PucyHok 9 — O6opoTHasa ctopoHa CABAN R54

0y

PucyHok 10 — Topuesasa ctopoHa CABAN R54
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Jlnuesaa n 060poTHAA CTOPOHDI

@ M3mepuTenbHblit nopT

N3meputenbHble NOPTbl  CAYXaT  AN8  MNOAKNOYEHUN
nccneayemoro  yCTPOWCTBA. N3meputenbHbIi nopt
BbICTYNAEeT KaK B KayecTBe WCTOYHMKA WCMbITaTeNbHOro
CUrHana, TakK W B KayecTBe MNPUEMHMKA OTPA*KEHHOrO
CUrHana.

Tun coegmnHutensa - N, sunka, umnegaHc 50 Om.

MpeBblweHne MaKCMMa/IbHOM BXOAHOM MOLLLHOCTH
PaAMOYaCTOTHOrO CUrHaNa WMAM MaKCMManbHOIO MOCTOAHHOIO
HanpAXeHUs, yKa3aHHbIX Ha BEPXHEN NAHENN, MOXKET MPUBECTU
K BbIxoA4y ped/IeKTOMETpaA M3 CTPOA.

BHUMAHMWE!

@ CseToAMOAHDbIN MHAMKaTOp cocToaHMA READY/STANDY

NHanumpyeT cneaytoume CoOCTOAHUA:

READY/ ® MUraHMe MHOMKATOpPA 3eNEHbIM — AEXKYPHbIA pexum. B

STANDBY 3TOM pexume ToOK notpebneHns ot nopta USB
MWHUMANbHbIN.  [eXypHbI  PEeXMM  BK/tOYaeTcA
aBTOMATMYECKM NpPU NOAKAOYEHUM pednekTomeTpa K
USB nopTy KomnbioTepa. Bbixoq, U3 AeKYPHOTo pexmma
OCYLLECTBNAETCA MPW  3anMyCcKe MNpPoOrpammbl  Ha
YyNpaB/AoWeEM KOMMbIOTEPE;

® 3e/16HOE CBEYEHME MHAMKATOPA — HOpManbHaA paboTa
pedekToMeTpa.

87



Topuesas cTopoHa

@ Coepunurenn USB 2.0

CoeguHuTenb Ana noakntodeHna npubopa K BHEWHeMY
ynpasasawowemy Komnbototepy. Tun coegmHutena - mini USB.
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CABAN R60

BHewHwn Bua pedpnektomerpa CABAN R60

npeacrtaBieH Ha PUCYHKaX HUXKE.
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PucyHok 13 — Topuesada ctopoHa CABAN R60
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Jlnuesaa n 060poTHAA CTOPOHDI

@ M3mepuTenbHblit nopT

N3meputenbHble NOPTbl  CAYXaT  AN8  MNOAKNOYEHUN
nccneayemoro  yCTPOWCTBA. N3meputenbHbIi nopt
BbICTYNAEeT KaK B KayecTBe WCTOYHMKA WCMbITaTeNbHOro
CUrHana, TakK W B KayecTBe MNPUEMHMKA OTPA*KEHHOrO
CUrHana.

Tun coegnHmntena — N, BUAKa, umneaaHc 50 Om.

MpeBblweHne MaKCMMa/IbHOM BXOAHOM MOLLLHOCTH
PaAMOYaCTOTHOrO CUrHaNa WMAM MaKCMManbHOIO MOCTOAHHOIO
HanpAXeHUs, yKa3aHHbIX Ha BEPXHEN NAHENN, MOXKET MPUBECTU
K BbIxoA4y ped/IeKTOMETpaA M3 CTPOA.

BHUMAHMWE!

@ CseToAMOAHDbIN MHAMKaTOp cocToaHMA READY/STANDY

NHanumpyeT cneaytoume CoOCTOAHUA:

READY/ ® MUraHMe MHOMKATOpPA 3eNEHbIM — AEXKYPHbIA pexum. B

STANDBY 3TOM pexume ToOK notpebneHns ot nopta USB
MWHUMANbHbIN.  [eXypHbI  PEeXMM  BK/tOYaeTcA
aBTOMATMYECKM NpPU NOAKAOYEHUM pednekTomeTpa K
USB nopTy KomnbioTepa. Bbixoq, U3 AeKYPHOTo pexmma
OCYLLECTBNAETCA MPW  3anMyCcKe MNpPoOrpammbl  Ha
YyNpaB/AoWeEM KOMMbIOTEPE;

® 3e/16HOE CBEYEHME MHAMKATOPA — HOpManbHaA paboTa
pedekToMeTpa.
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Topuesas cTopoHa

@ Coepunurenn USB 2.0

CoeguHuTenb Ana noakntodeHna npubopa K BHEWHeMY
ynpasasawowemy Komnbototepy. Tun coegmHutena - mini USB.

@ Bxoga / sbixoa, TRIG IN/OUT

N\
'\‘\ i

=

Bxop, / Bbixoa TRIG IN/OUT moO3KeT MCnonb30BaTbCA KaK BXOL,
MW BbIXOZ, CUrHaNa BHELWHEero 3anycKa:

® BXOJ, BHELWHEero 3anycka CAYXWUT Jna MNOAKAHYEeHUA
MCTOYHMKA CUTHA/1a BHELLHEro 3anycka (cm. n. UCToYHUK
Tpurrepa). Ycnosus 3anycka pa3BepTKU Npu NoyYyeHuu
NIOTMYECKOro CUrHana oT BHELWHEero UCTOMHUKA Tpurrepa
onpeaenaTCA HacTPOMKaMK BHeELIHero Tpurrepa. Bxog,
asnsaerca KMOMN-TT/1-coemectumbim  (3,3B), wmpmHa
MMMynbca AONXKHA ObiTb He MmeHee 1 MKcC. BxoaHoe
conpotusaeHne He meHee 10 KOm;

® BbIXOJ, BHELWHEero 3anycka ucrnosb3yetrca AN
OpPraHM3aumMm CUHXPOHHOM pPaboTbl C  BHELWHMMMU
ycTpoiictBamu. Mpubop no3BosAeT BblAaBaTb CUrHasbl
CUHXPOHM3ALUMK, CBA3AHHbIE C PAa3/IMYHBIMU COBBLITUAMM,
B 3aBMCMMOCTM OT HacTpoek. CurHan Ha BbIXxoae
Tpurrepa <¢opmupyeTca B CBA3NM C  COObITUAMMU,
onpeaeneHHbIMKU BbIbopoM GYHKLIMM BbiXxoAa TpUrrepa.
B 3aBMCMMOCTM OT HaCTpOeK, B KayecTBe BbIXOAa
TpUrrepa MOXEeT UCNO0/1b30BaTbCA AaHHbIA pasbem MU
pasbem REF 10MHz TRIG OUT (cm. n. Bbixoa Tpurrepa).

Tun coegnnutena - SMA, po3seTka, umnegaHc 50 Om.
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Bxop, / Bbixoa onopHoro reHepaTtopa 10 MIy uam BbiXxoa CUHXPOHU3aLUU

TRIG OUT

7 f'\l
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Bxoa/sbixoa REF 10MHz TRIG OUT moeT Mcnosib3oBaThbea
KaK BXO4, MAW BbIXOZ CUrHasa OMOPHOM YacTOTbl MAWU KakK
BbIXO4, CUTHaNa Tpurrepa:

® BXOJ, ONOPHOr0 reHepaTopa CAYXKUT 418 NOAKI0YEeHMA
BHELUHEero ONoOpPHOro reHepaTopa, obecneymBatoLLero
CUHXPOHHYO paboTy Bcex y3108 1 610KoB Npubopa
(cm. n. UICTOYHUK ONOPHOI YacToThbl). BxogHOM ypoBeHb
curHana 2 abm £ 2 ab. YactoTa BHeLWHero onopHoro
reHepaTopa 10 Mly;

® BbIXOZ ONOPHOrO reHepaTopa UCNob3yeTca AN
NOAKNOYEHUA Pa3NNYHbIX YCTPOWUCTB K BHYTPEHHEMY
OMOPHOMY FreHepaTopy A4/1 CO34aHMA eANHOM LWKabl
BpeMeHU (BpeEMEHHOM CUHXPOHMU3ALMK), A TaK XKe
KOHTPO/A NapamMeTpoB BHYTPEHHEro ONOPHOro
reHepaTopa Npu NpoBeAeHMUU ONATHOCTUKN,
TEXHUYECKoro obcny»KnsaHua (cm. n. Bbixoa onopHo
4acToTbl). YPOBEHb BbIXOAHOIO ONOPHOrO CUrHanNa
coctasnsaet 3 agbm * 2 ab. Yactrota BHyTpeHHero
onopHoro reHepaTtopa 10 Mlwy,

® BbIXOZ, BHEWHero 3amnycka  MCcnonb3yercA  AaAa
OpraHM3aumMm CUHXPOHHOM pPaboTbl C  BHELWHMMMU
ycTpoiictBamu. Mpnbop no3sonAeT BblaaBaTb CUTHaAbI
CUHXPOHM3AUMK, CBA3AHHbIE C Pa3/IMYHbIMU COObITUAMM,
B 3aBMCMMOCTM OT HacTpoek (cm. n. PyHKUMA BbIXxoAa

Tpurrepa).

Bbibop ¢yHKUMM Bxopa/Bbixoga REF 10MHz TRIG OUT
npon3BoAnUTCA B NporpammHom obecnevyeHmnn (cm. n. Bbixoa
Tpurrepa).

Tun coegnnutena - SMA, po3seTka, umnegaHc 50 Om.
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CABAN R140

BHewHwn Bua pednektomerpa CABAN R140 npeactaBneH Ha PUCYHKAX HUXKeE.

WECTOR REFLECTOMETER
85 MHz-14 GHz
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PucyHok 14 —Jlnuesasa ctopoHa CABAN R140
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PucyHok 16 — O6opoTtHaa ctopoHa CABAN R140
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Jlnuesaa n 060poTHAA CTOPOHDI

@ M3mepuTenbHblit nopT

N3meputenbHble NOPTbl  CAYXaT  AN8  MNOAKNOYEHUN
nccneayemoro  yCTPOWCTBA. N3meputenbHbIi nopt
BbICTYNAEeT KaK B KayecTBe WCTOYHMKA WCMbITaTeNbHOro
CUrHana, TakK W B KayecTBe MNPUEMHMKA OTPA*KEHHOrO
CUrHana.

Tun coegnHmntena — N, BUAKa, umneaaHc 50 Om.

MpeBblweHne MaKCMMa/IbHOM BXOAHOM MOLLLHOCTH
PaAMOYaCTOTHOrO CUrHaNa WMAM MaKCMManbHOIO MOCTOAHHOIO
HanpAXeHUs, yKa3aHHbIX Ha BEPXHEN NAHENN, MOXKET MPUBECTU
K BbIxoA4y ped/IeKTOMETpaA M3 CTPOA.

BHUMAHMWE!

@ CseToAMOAHDbIN MHAMKaTOp cocToaHMA READY/STANDY

NHanumpyeT cneaytoume CoOCTOAHUA:

READY/ ® MUraHMe MHOMKATOpPA 3eNEHbIM — AEXKYPHbIA pexum. B

STANDBY 3TOM pexume ToOK notpebneHns ot nopta USB
MWHUMANbHbIN.  [eXypHbI  PEeXMM  BK/tOYaeTcA
aBTOMATMYECKM NpPU NOAKAOYEHUM pednekTomeTpa K
USB nopTy KomnbioTepa. Bbixoq, U3 AeKYPHOTo pexmma
OCYLLECTBNAETCA MPW  3anMyCcKe MNpPoOrpammbl  Ha
YyNpaB/AoWeEM KOMMbIOTEPE;

® 3e/16HOE CBEYEHME MHAMKATOPA — HOpManbHaA paboTa
pedekToMeTpa.
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Topuesas cTopoHa

@ Coepunurenn USB 2.0

CoeguHuTenb Ana noakntodeHna npubopa K BHEWHeMY
ynpasasawowemy Komnbototepy. Tun coegmHutena - mini USB.

@ Bxog EXT TRIG

(7 f'\l
©)

Bxoa, mOXeT MCNoNb30BaTbCA A1 MOAKNIOYEHUA UCTOUYHUKA
CUrHana BHeLWHero 3anycka (cm. n. MUCTOYHUWK Tpurrepa).
YcnosuAa 3anycka pasBepTKU Npu NOAYYEHUU NOrMYEecKoro
CUrHana OT BHELIHEro MCTOYHWKA TpuUrrepa onpenenatoTca
HACTPOMKaMW BHeLIHero Tpurrepa. Bxoa ssnsetca TTJ1-

coBmectumbim (¢ amnauTtygon ot 3B pmo 5B), wupuHa
MMNynbca f[OMXKHA OblTb He MeHee 1 MKc. BxogHoe
conpoTmeaieHne He meHee 10 KOm.

Tun coegnuutena — N, BuaKa, umnegaHc 50 Om.
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@ Bxop, / BbIxoA onopHoro reHeparopa 32 My,

N\
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Bxoa/sbixoa 32 MHz REF IN/OUT moeT Mcnonb3oBaTbhbea
KaK BXO/, UM BbIXO/, CUrHana ONOPHOM YacTOoTbl:

® BXOJ, OMNOPHOro reHepatopa CAYXUT ANnAa NOAKNIYEHUA

BHELUHEero ONopHOro reHepaTopa, obecneymBatoLLero
CUHXPOHHY paboTy Bcex y310B 1 610K0B Npubopa (cm.
n. NICTOYHWK ONOPHOM YacToTbl). BxogHOM ypoBeEHb
curHana 2 agbm * 2 ab. YactoTa BHewWwHero onopHoro
reHepatopa 32 Mly;

BbIXOZ, ONOPHOrO reHepaTopa UCNonb3yeTca Ann
NOAKNIOYEHUS PA3/IMYHBIX YCTPOMCTB K BHYyTPEHHEMY
OMOPHOMY reHepaTopy A/1A CO34aHMA eAMHOMN LWKabl
BPEMEHU (BPEMEHHOWN CUHXPOHMU3ALMK), A TaK XKe
KOHTPO/1 NapameTpoB BHYTPEHHEro ONOpPHOro
reHepatopa npu NPoBeAeHNN ANArHOCTUKH,
TeXHMYecKoro obcnyknusaHma (cm. n. Bbixoa onopHom

4acToTbl). YacToTa BHYTPEHHEro ONOPHOro reHepaTopa

32 Mlu.

Tun coegnuutena — N, BuaKa, umnegaHc 50 Om.
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CABAN R150

Pepnektometrp CABAN R150 BbinyckaeTcs B 4YeTbipex BapuaHTax WCNONHEHUS.
BHewHun Bua pedpnektomerpos CABAN R150 npeactassiieH Ha pUCYHKax HUMKe.
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PucyHok 19 — /lnuesana ctropoHa CABAN R150-11
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CABAN R150
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PucyHok 22 — Topueasa ctopoHa CABAN R150
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Jlnuesaa n 060poTHAA CTOPOHDI

@ M3mepuTenbHblit nopT

N3meputenbHble NOPTbl  CAYXaT  AN8  MNOAKNOYEHUN
nccneayemoro  yCTPOWCTBA. N3meputenbHbIi nopt
BbICTYNAEeT KaK B KayecTBe WCTOYHMKA WCMbITaTeNbHOro
CUrHana, TakK W B KayecTBe MNPUEMHMKA OTPA*KEHHOrO
CUrHana.

Tun coeamnHutens — 3,5 mm unum N, BUNKa UM po3eTka (cm.
n. BapuaHtbl ucnonHenusa pepnektomerp CABAN R150),
mmnenaHc 50 Om.

MpeBblleHMe MaKCMManbHOM BXOZHOM MOLLLHOCTM
PaZMOYaCTOTHOIO CUrHaMa WMAM MaKCMMAJIbHOTO MOCTOAHHOTO
HanpAXeHUs, yKa3aHHbIX Ha BEPXHEN NAHEeNU, MOXKET MPUBECTU
K BbIxoZy pedieKToMeTpa U3 CTposA.

BHUMAHMWE!
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@ CseToamnoaHbI MHAMKaTOp coctoaHnAa READY/STANDY

NHanumpyeT cneaytoume CoCTOAHUA:

READY/ e MUraHue UHAMKATOPa 3e/1EHbIM — AEXKYPHbIN pesxkum. B

STANDBY 3TOM pexume TOK noTpebneHna ot nopta USB
MWHUMANbHbIA.  [eXypHblA  peXMm  BKJIKOYAETCA
aBTOMATMYECKM NPU NOAKAOYEeHUU pednekTomeTpa K
USB nopTy KomnbioTepa. Bbixoq U3 AeKYPHOro pexmma
OCYLLECTBNAETCA MPW  3anMyCcKe MNporpammbl  Ha
ynpaBAAoLWEeM KOMMNbIOTEpPE;

® 3e/16HOE CBEYEHME MHAMKATOpPA — HOpManbHaA paboTa
pedekTomeTpa.

TopueBas cTOpoHa

@ CoepguHurennb USB 2.0

CoeanHutenb Ana noakaAoveHna npubopa K BHeWHemy
ynpasnsatowemy Komnbtotepy. Tun coegnHutensa - mini USB.

@ Bxoga / sbixoa, TRIG IN/OUT

Bxoa, / Bbixog TRIG IN/OUT MOXeT UCMO/1b30BaTbCA KaK BXOA,
WU BbIXOA, CUTHANA BHELWHEro 3anycKa:

2
=

® BXO/, BHELWHero 3anyCcka CAYXUT A8 NOAKAYEHUA
s MCTOYHMKA CUrHaNA BHELIHero 3anycka (cm. n. UCToYHuK
Tpurrepa). YcnoBuA 3anycka pasBepTKM Npu NoayyeHumn
JIOTMYECKOro CUrHana OT BHELUHEro MCTOYHMKA Tpurrepa
onpeaenaATCA HaCTPOMKaMK BHELIHero Tpurrepa. Bxog,
asgnaerca KMOM-TT/1-coemectumbim  (3,3B), wmpmHa
MMNyNbca AO0MKHA ObiITb He meHee 1 mKc. BxopgHoe
conpotusaeHne He meHee 10 KOm;

® BbIXOZ, BHEWHero 3anycka WCNonb3yercA  Anna
OpraHmM3aumMm CUHXPOHHOW pPaboTbl C  BHEWHUMMU
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ycTtponcteamu. MNpubop no3BonAeT BblAaBaTb CUTHaNbI
CUHXPOHM3ALUMK, CBA3AHHbIE C PA3/IMYHBIMU COBBLITUAMM,
B 33aBMCMMOCTM OT HacTpoek. CurHan Ha BbIxoae
Tpurrepa ¢opmupyerca B CBA3NM C  COObITUAMMU,
onpeaeneHHbIMKU BbIbopoM GYHKLIMM BbiXxoAa TpUrrepa.
B 3aBMCMMOCTM OT HaCTPOeK, B KayecTBe BbIXOAa
TpuUrrepa MOXeT MCNONAb30BaTbCA AAHHbIA pPasbem WUAU
pa3bem REF 10MHz TRIG OUT (cm. n. Bbixoa Tpurrepa).

Tun coeguHutena - SMA, po3seTtka, umnegaHc 50 Om.

Bxop, / Bbixoa onopHoro reHepaTtopa 10 MIy uam BbiXxo4 CUHXPOHU3aLUU

TRIG OUT

(7 f'\l
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Bxoa/sbixoa REF 10MHz TRIG OUT moeT Mcno/sb3oBaThbea
KaK BXO4, MAM BbIXOA CUrHafa OMNOPHOM 4YaCTOTbl UAU Kak
BbIXO4, CUTHaNa Tpurrepa:

® BXO/, ONOPHOrO reHepaTopa CAYXMUT A8 NOAKNOYEHUSA

BHELLUHEro onopHOro reHepatopa, obecneymBaroL,ero
CUHXPOHHY0 paboTy Bcex y3108 1 610KoB Npubopa
(cm. n. UICTOYHUK OMOpPHOI YacToThl). BxogHoM ypoBeHb
curHana 2 gbm £ 2 ab. YactoTa BHeLWHero onopHoro
reHepaTtopa 10 Mly;

BbIXOA, ONOPHOro reHepaTopa UCNO/b3yeTca AN
NOAKNOYEHUA Pa3NNYHbIX YCTPOMUCTB K BHYTPEHHEMY
OMOPHOMY reHepaTopy A4/1 CO34aHMA eANHOM LKabI
BpemeHu (BpeMEeHHOM CUHXPOHU3aLMK), a TaK XKe
KOHTPO/A NapamMeTpoB BHYTPEHHEro ONOpHOro
reHepaTtopa Npu NpoBeAeHUN ANArHOCTUKMN,
TEXHWYECKoro obcny»knsaHua (cm. n. Bbixoa onopHo
4acToTbl). YPOBEHb BbIXOAHOTO ONOPHOrO CUrHana
cocrasnset 3 gbm * 2 ab. YactoTa BHyTpeHHero
onopHoro reHepaTtopa 10 Mlwu,

BbIXO4,  BHEWIHero 3anycka WCnonb3yercA  AnA
OpraHusauMmM CUHXPOHHOW pPaboTbl C  BHELHUMMU
ycTpovictBamu. Mprubop no3BonseT BblgaBaTb CUrHasbI
CUHXPOHMU3aLMU, CBA3AHHbIE C Pa3IMYHbIMU COBbITUAMMU,
B 3aBMCMMOCTM OT HacTpoeKk (cm. n. PyHKuUMA BbIxOAaA

Tpurrepa).
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Bbibop ¢yHKUMM Bxopa/Bbixoga REF 10MHz TRIG OUT
npou3BoAnUTCA B NporpammHom obecnevyeHmnn (cm. n. Bbixoa

Tpurrepa).

Tun coegnnutena - SMA, po3seTka, umnegaHc 50 Om.

BapuaHTtbl ucnonHeHua pepnekrometp CABAN R150

Mopaenb Tun coeauHutens
CABAN R150-01 Tun N, po3eTKa
CABAN R150-02 Tun N, BuaKa
CABAN R150-11 3,5 mm, po3eTKa
CABAN R150-12 3,5 mm, BUNKa
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CABAN R180

Pepnektometrp CABAN R180 BbinyckaeTcs B 4YeTbipex BapuaHTax WCMNONHEHUS.
BHewHwn Bua pedpnektomerpos CABAN R180 npeactassieH Ha pUCYHKaxX HUKeE.
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PucyHok 23 — /lnuesana ctropoHa CABAN R180-01
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PucyHok 24 — Jlnuesaa ctopoHa CABAN R180-02
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PucyHok 25 —Jlnuesaa ctopoHa CABAN R180-11
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PucyHok 27 — Topuesada ctopoHa CABAN R180
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Jlnuesaa n 060poTHAA CTOPOHDI

@ M3mepuTenbHblit nopT

N3meputenbHble NOPTbl  CAYXaT  AN8  MNOAKNOYEHUN
nccneayemoro  yCTPOWCTBA. N3meputenbHbIi nopt
BbICTYNAEeT KaK B KayecTBe WCTOYHMKA WCMbITaTeNbHOro
CUrHana, TakK W B KayecTBe MNPUEMHMKA OTPA*KEHHOrO
CUrHana.

Tun coeamnHutens — 3,5 mm unum N, BUNKa UM po3eTka (cm.
n. BapuaHtbl ucnonHenusa pedpnektomerp CABAN R180),
mmnenaHc 50 Om.

MpeBblleHMe MaKCMManbHOM BXOZHOM MOLLLHOCTM
PaZMOYaCTOTHOIO CUrHaMa WMAM MaKCMMAJIbHOTO MOCTOAHHOTO
HanpAXeHUs, yKa3aHHbIX Ha BEPXHEN NAHEeNU, MOXKET MPUBECTU
K BbIxoZy pedieKToMeTpa U3 CTposA.

BHUMAHMWE!
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Topuesas cTopoHa

@ Coepunurenn USB 2.0

—_

e

CoeanHnTenb ANA MNOAKAKOYEHUs npubopa K BHELHEMY
ynpasasAoLWemMy KOMMboTepy.

Tun coegmnHutensa - USB type-C.

@ Bxoa / Bbixog TRIG IN/OUT

N\
.\\ -

=4

Bxop, / Bbixoa TRIG IN/OUT moO3KeT MCnonb30BaTbCA KaK BXOL,
WU BbIXOA, CUTHANA BHELIHEro 3anycka:

® BXOJ, BHELWHEro 3amycka CAYXUT ANA NOAKAKYEHMA
MCTOYHMKA CUTHANA BHELLHEro 3anycka (cm. n. UCTOYHUK
Tpurrepa). YcnoBus 3anycka pasBepTKU Npu NosiyyeHumn
NIOTNYECKOro CUrHana oT BHELWHero UCTOYHMUKA Tpurrepa
OonpeaenaAoTCA HacTPOMKaMK BHeLIHero Tpurrepa. Bxog,
asnaetrca KMOIM-TT/1-coemectumbim  (3,3B), WwmMpuHa
MMMynbca AO0NXHA ObiTb He MmeHee 1 MKc. BxoaHoe
conpoTumeieHne He meHee 10 KOm;

® BbIXOZ, BHEWHero 3amnycka MWCnonb3yercA  Aaa
OpraHM3aumMm CUHXPOHHOM pPaboTbl C  BHELWHMMMU
ycTtpoiictBamu. Mpnbop no3sonaeT BblaaBaTb CUTHaAbI
CUHXPOHM3AUMK, CBA3AHHbIE C Pa3/IMYHbIMU COObITUAMM,
B 3aBMCMMOCTM OT HacTpoek. CurHan Ha BbIXoae
Tpurrepa ¢opmupyercas B CBA3KM €  cobbITMAMM,
onpeaeneHHbIMU BbIbopom YHKLMM BbIXOAa TpUITrepa.
B 3aBMCMMOCTM OT HaCTPOEK, B KayecTBe BbIXOAa
TpUrrepa MOXKeT MCNo/b30BaTbCA AaHHbIA Pasbem WU
pasbem REF 10MHz TRIG OUT (cm. n. Bbixoa Tpurrepa).

Tun coegnnHutena - SMA, po3seTka, umnegaHc 50 Om.
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Bxop, / Bbixoa onopHoro reHepaTtopa 10 MIy uam BbiXxoa CUHXPOHU3aLUU

TRIG OUT

7 f'\l
©)

Bxoa/sbixoa REF 10MHz TRIG OUT moeT Mcnosib3oBaThbea
KaK BXO4, MAW BbIXOZ CUrHasa OMOPHOM YacTOTbl MAWU KakK
BbIXO4, CUTHaNa Tpurrepa:

® BXOJ, ONOPHOr0 reHepaTopa CAYXKUT 418 NOAKI0YEeHMA
BHELUHEero ONoOpPHOro reHepaTopa, obecneymBatoLLero
CUHXPOHHYO paboTy Bcex y3108 1 610KoB Npubopa
(cm. n. UICTOYHUK ONOPHOI YacToThbl). BxogHOM ypoBeHb
curHana 2 abm £ 2 ab. YactoTa BHeLWHero onopHoro
reHepaTopa 10 Mly;

® BbIXOZ ONOPHOrO reHepaTopa UCNob3yeTca AN
NOAKNOYEHUA Pa3NNYHbIX YCTPOWUCTB K BHYTPEHHEMY
OMOPHOMY FreHepaTopy A4/1 CO34aHMA eANHOM LWKabl
BpeMeHU (BpeEMEHHOM CUHXPOHMU3ALMK), A TaK XKe
KOHTPO/A NapamMeTpoB BHYTPEHHEro ONOPHOro
reHepaTopa Npu NpoBeAeHMUU ONATHOCTUKN,
TEXHUYECKoro obcny»KnsaHua (cm. n. Bbixoa onopHo
4acToTbl). YPOBEHb BbIXOAHOIO ONOPHOrO CUrHanNa
coctasnsaet 3 agbm * 2 ab. Yactrota BHyTpeHHero
onopHoro reHepaTtopa 10 Mlwy,

® BbIXOZ, BHEWHero 3amnycka  MCcnonb3yercA  AaAa
OpraHM3aumMm CUHXPOHHOM pPaboTbl C  BHELWHMMMU
ycTpoiictBamu. Mpnbop no3sonAeT BblaaBaTb CUTHaAbI
CUHXPOHM3AUMK, CBA3AHHbIE C Pa3/IMYHbIMU COObITUAMM,
B 3aBMCMMOCTM OT HacTpoek (cm. n. PyHKUMA BbIXxoAa

Tpurrepa).

Bbibop ¢yHKUMM Bxopa/Bbixoga REF 10MHz TRIG OUT
npon3BoAnUTCA B NporpammHom obecnevyeHmnn (cm. n. Bbixoa
Tpurrepa).

Tun coegnnutena - SMA, po3seTka, umnegaHc 50 Om.
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@ CoepuHUTENb ANA NOAKNIOUEHUA BHELIHEro 610Ka NuTaHusa

CoeanHuTenb npegHasHayeH ANA NOAKNOYEHMA BHELUHEero
610Ka NUTAaHUA NOCTOAHHOIO TOKA HanpaxeHuem ot 4,75 po
5,25 B, 2A. ins nogkntoyeHus Tpebyetcs Bunka 3,5x1,35 mm
C NONIOXKUTENbHbIM LEHTPabHbIM NPOBOAHMKOM. B KayecTBe
MCTOYHWMKA NUTAHUA MOXHO MUCMNO/Ib30BaTb aKKYMY/IATOPHYIO
batapeto unan  6opTOBYHO CeTb aBTOMObWMNs  4epes
COOTBETCTBYOLW NN Kabenb NuTaHus.

P
-
==

BapuaHTtbl ucnonHeHua pepnekrometp CABAN R180

Mopaenb Tun coeauHutens
CABAN R180-01 Tun N, po3eTKa
CABAN R180-02 Tun N, BUaKa
CABAN R180-11 3.5 mm, poseTKa
CABAN R180-12 3.5 mm, BUnKa
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RNVNA

MporpammHoe obecneyeHne RNVNA no3sonser ucnonb3oBatb B paboTe
ofHOBpemMeHHO a0 16 pedneKToOMeTpOoB, YTO pacWMpPAET MNepeyeHb M3MepAemMblxX
NapamMeTpoB CKaNIAPHbIMU KO3PdUUMEHTAMM Nepedayun. MamepaTb CKanApHbIN
K03 PULMEHT Nnepesaym MOXKHO B ABYX HanpaBaeHuax, Hanpumep |S21| n |S12].

EAMHOBPEMEHHO WMCTOYHMKOM CUrHaNa MOMKeT ObiTb TONbKO OAMH pedieKToOMETP
(akTMBHbIN).  OcTanbHble  pednekTomeTpbl  (nNaccMBHble) byayT  paboTatb
NPUEMHMKAMMN  CUTHANA. AKTMBHbIN  MMeeT  3eNéHbll  UBET  MHAMKATOopa
READY/STANDBY, pacrnofioKeHHOro Ha /uUeBOi CTOpoHe. Y  NaccuMBHOrO
pepieKToOMeTpa 0OAHOBPEMEHHO FOPAT U KPACHbIN U 3€NEHbIA MHANKATOPbI.

AKTMBHbIA HA3HA4YaeTCA B 3aBUCMMOCTU OT M3MepPAEeMbIX B KaHasle WMHAMKAuuuM S-
napameTpoBs. Hanpumep, npu nsmepeHmnn napameTtpos S11 n |S21| akTusBHbiM ByaeT
nepsbii pednekTomeTp, nNpu mamepeHumn |S12| wn S22 — BTopoi. Ecnm B KaHane
WHOMKAUMM  YKa3aH nepeyeHb S-napameTpos, Mporpamma cAaenaer HecKOoNbKo
3aMyCKOB CKaHMPOBAHWUSA, rae pepaekToMeTpbl ByayT MEHATHCA CBOMMMU PONAMM.

AHanuzatop uenen RNVNA BbiNyCcKaeTca B ABYX BapMaHTAX WCMNOJIHEHMA LWIACCU
(BbicoTort 2U m 4U). BHewHuit Bua aHanmsatopa uener RNVNA npeactaBneH Ha
PUCYHKaX HUXKe.

Pari 01 Pard D& Pari 03 Pari0Z Parl DS Pari D& Pari 07 Pari 03
Ani 01 Anl D& Anl 03 Ani 0% Al DS Anil D& Anl OF Anil 03

, x
(- JER - ) (-] (- JOR - ) (. ] (- JE -

o ety el e Dt et oy ety Mot -
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: RNVNA___
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LLlaccu BbicoTon 4U

PucyHok 28 — Jinuesana ctopoHa uameputena RNVNA
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CABAN R60

AOONODoOmOM0

Ble UOUUDDUDLDOD ol¢

TD-16 USB HUB FD-16
TD-16 — pacnpegenntenb TPUITePHbIX CUTHANO0B;
FD-16 — pacnpeaennTtenb ONOPHOM YacTOThbl.

PucyHok 29 — U3ameputenb RNVNA, sua ceepxy
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Jlnuesasn cTOpoHa

@ U3meputenbHbie NOpTbI

BHUMAHMWE!

N3meputenbHble NOPTbl  CAYXaT  AN8  MNOAKNOYEHUN
nccneayemoro  yCTPOWCTBA. N3meputenbHbIi nopt
BbICTYNAEeT KaK B KayecTBe WCTOYHMKA WCMbITaTeNbHOro
CUrHana, TakK W B KayecTBe MNPUEMHMKA OTPA*KEHHOrO
CUrHana.

Tun coegnHutena - N, poseTka, umnegaHc 50 Om.

MpeBblweHne MaKCMMa/IbHOM BXOAHOM MOLLLHOCTH
PaAMOYaCTOTHOrO CUrHaNa WMAM MaKCMManbHOIO MOCTOAHHOIO
HanpAXeHUs, yKa3aHHbIX Ha BEPXHEN NAHENN, MOXKET MPUBECTU
K BbIxoA4y ped/IeKTOMETpaA M3 CTPOA.

@ Knemma 3asemneHuma

i

Knemma CNYyXXUT ONnA NOAKNKOYEHUNA UIMEPUTENA K LWUHe
3dWUNTHOro 3a3emMieHnA.
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YcTaHOBKA NnporpammHoro obecneueHusn

Pacnakyite pednekToMmeTp 1 Apyrne NnpUHaaNeKHOCTU.

BHUMAHMWE!

MPUMEYAHUE

YcTaHOBUTE NporpamMmmHoe obecneyeHne B NepByto odepeab, A0
NOAKNHOYEHMA pednekTomeTpa K USB UHTepodelicy
KomnbloTepa, 4NAa Toro 4tobol Heobxoammble pannbl gpaneepa
USB 6bian ycrtaHoBneHbl B OC KomnbloTepa. Ecnan Bbl yxke
noaknoumMnam npubop K KOMMbIOTEPY, TO OTKAKYUTE €ero.
YcTaHOBKa NPOrpaMmmHoOro obecneyeHusn DONKHA
OCYLLLECTBAATLCA NPU OTKAO4eHHOM oT USB npubope.

MporpammHoe obecneyeHne RVNA n RNVNA nocrasnsercs Ha
USB flash Hakonutene. Mpun HeobxogMmocTn nporpammHoe
obecneyeHre MOXKHO CKa4aTb ¢ caita www.planarchel.ru.

Mpoueaypa yCTaHOBKM nporpammHoro obecrniedeHns onucaHa B n. [lpoueaypa

YCTAaHOBKMN.

Echm npowusBogutca ycCTaHOBKA nNporpammHoro obecneyeHnss pgnAa aHanmMsaTopa
RNVNA ¢ KonuyectBOM MCNonb3yemblx pedieKToMeTpoB H6onee Tpex, Heob6xoaAMMo
NnpuobpeTeHMe M yYCTaHOBKA KOMMEPYECKOW NUUEH3MM (cm. n. JIMLeH3npoBaHue

RNVNA).

Mocne ycTaHOBKM NporpammHoro obecnedyenua nogkntounte pepnektometp K MK ¢
nomoulbto USB-Kabensn, BXxoaALLEro B KOMMJIEKT NOCTaBKM.
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BHUMAHMWE!

nsberkaHue noBpexxaeHun MaTEPUHCKOWN

Onsa nopkntoyeHma pedpnektomerpos CABAN R180,

BO
nnathbl,

ncnonbsymte USB-Kabenu, Bxogawme B KOMNAEKT NOCTAaBKU

WA aHANOTMYHbIE (CM. PUCYHOK HUKE).

Al B12 B1 A12
[ | 0] ||1| Il
A12 B1 B12 Al
TYPE-C TYPE-C
Pacnaiika coeguHUTENEA
TYPEC{P1) DYHKUMA LLeeT nposoga DyHELMA TYPE C[P2)
Al, B1, A12, B12 GND YepHbIi GMD Al, Bl, Al12, B12
A4, B4, AS, B VBUS KpacHbii VBUS A4, B4, A9, BY
AS cC CHHUIA cC A5
B3 VCONN — VCONN BS
Ab Dpl 3eneHbli Dpl AB
AT Dnl Benwii Dnl A7
Kopnyc 3kpaH OnneTka JHpaH Kopnyc

Kabenb USB (Bunka TYPE C - Bunka TYPE C), 3A

o |

Al@ B12
0

A12 Bl

i

TYPE-C USB 2.0 Bunka
Pacnaitka coeguMHMTENER
TYPE C(P1) DyHKLMA LiseTnposoga | USB2.0A DyHKuMA
Al, B1, Al12,B12 GND YepHbIA 4 GND
Rp E: A4, B4, A9, B9 VBUS KpacHbiii 1 VBUS
56 KOm A5 cc - — cc
BS VCONN - - VCONN
AB Dpl 3eneHbli 3 O+
AT Dnl Benbii 2 D-
Kopnyc JKpaH OnneTHa 3rpaH

Kabenb USB (Bunka TYPE C - Bunka USB 2.0 A), 3A

Mporpelite pebneKTOMETP B TEYEHME BPEMEHW, YKA3aHHOro B  CMNPaBOYHbIX
XapaKTePUCTUKAX KOHKpeTHoM mogenn (cm. n.  CnpaBoYHble TeXHUYEcKue
XapaKTEPUCTUKM).

CobepuTe UCNbITaTeNbHY YCTAHOBKY, UCNONb3YA ANA MOAKNOYEHUA UCCA
YyCTPOMCTBa K pednekToOMeTpy HeobxoaMmble aKceccyapbl, TakMe Kak:
nepexoAbl 1 T.M.

eyemoro
Kabenu,

BbinonHute Kanubposky pednekTtomeTpa. Mpoueaypbl KannbpoBKM onucaHbl B M.

KanmbpoBskKa.

Mocne BbINOSIHEHUA ONUCAHHbIX Npoueayp NPMbop roToB K U3MEPEHUAM.
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Mpoueaypa ycTaHOBKM NporpammHoro obecneyeHus

Pepnektomerp paboTtaer nomg ynpaBneHMem nporpammHoro  obecneyeHus,
YyCTaHaB/MBAaEMOro MNo/Nb30BaTeNeM Ha BHEWHWA KomnbloTep. CBA3b  MexKay
pepIEKTOMETPOM M KOMMNblOTEpOM ocyuiectenaetrca no USB nHtepdency. BHewHMn
KomnbtoTep, paboTtatowmii nog ynpasneHnem OC Windows namn OC Linux, He BXoguT B
KOMM/IEKT NOCTaBKMU.

MuHMManbHblE MK Ha npoueccope C apxXUTeKTypon x86.
TexHu4yeckue

TpebosaHua K Mpoueccop 1,5 M,

nepcoHasibHOMY

KOMMbloTepy

OnepaTuBHaa namATb 2 banT.
USB 2.0 High Speed.
OC Windows 7 u Bblwwe.

OC Linux (Ubuntu 14.04, Mint 17, Debian 8.9 u Bbliwwe).

MporpammHoe obecneyeHne nocTaBaseTrcA Ha USB Hakonutene, Bxogsulem B
KOMMAEKT NOCTAaBKN U3MmepuTens.

Copeprkumoe USB Setup RVNA vXX.Y.Z.exe  yCTaHOBOYHbIM ann pgna
flash HakonuTens ogHonopTtoBoro pedsiektomerpa (RVNA)

nnu

Setup_RNVNA_vXX.Y.Z.exe yCTaHOBOYHbI dakn ana
aHanuszatopa ueneir RNVNA  (MaM  HECKO/IbKUX
04HOMNOPTOBbIX PedIEKTOMETPOB),

raoe XX.Y.Z — Bepcua 10O, Homepa: XX — rog, ¥ —
KBapTan roga, Z — BepcuA B YKAa3aHHOM KBapTane;

Driver — nanka coaeprkallan gpameep;

Doc — nanka cofeprKallan AoOKYMeHTaLMIO.
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Mpoueaypa yctaHoBKU ana OC Windows

[na ycTaHOBKM nporpammHoro obecneyeHuss nonb3oBaTe/lb KOMMbIOTEPA AOJIKEH
obnapaTb NpaBamMu agMUHUCTPATOPA. Hallaute ycTaHOBOYHbIM dan NporpaMmmHoOro
obecneveHna  Setup_RVNA_vXX.Y.Z.exe wunm  Setup_RNVNA_vXX.Y.Z.exe Ha
npunaraemom K mameputento USB flash Hakonutene wnum 3arpysute ero c caita
www.planarchel.ru.

3anyctute YCTAHOBOYHbIM dann Setup_RVNA_vXX.Y.Z.exe nnm
Setup_RNVNA_vXX.Y.Z.exe. CnegynTe MHCTPYKUMAM MacTepa YCTaHOBKM.

ﬁ! ¥cTaHoeka — RVMNA — ot

Bac npueercreyer Macrep
ycraHOBKM RVNA
MporpamMma yeTaHoedT RVMA w23, 2.0 Ha Ball KOMNEKDTER.

F'EI‘ZDMEHJJ.'{,I'ETI'_H 3aKpblTe BCE MNPOYHHME NPMNOHKEHIA NEPED
TEM, KakK NpoloTHHTE.

HammuTe «fanees, yTobbl NpOLOmHKTE, MK «CTMEHZ,
UTobEl BEIFTK M3 MPOrPEMME! YCTAHOEKM,

Janee = OTmeHa

PucyHok 30 — CtapToBOe OKHO NporpamMmmsbl YCTaHOBKM

YCTaHOBLUMK BbINOAHAET cneapywouime 3agavdn:

® 3anucbIBaeT Ha XecTKkmnn auck MK (no nyTn, ykasaHHOMY B Tabauue HUXKeE):
—nporpammy pedpnektomerpa RVNA.exe nan RNVNA.exe;
— dannbl ApariBepa Ha C/lyvai UX YCTAaHOBKM BPYYHYIO;
— JOKYMEHTaumio;
— NpUMepbl NPOrpamm aBTOMaTU3aLmK;
e ycTaHaBnmBaeT USB apaisep npnbopa B onepaLmoHHY0 CUCTEMY;

® CO344a€T Ha pa60qu CTone ApAablkK ana nporpammbl U JOKYMEHTALUNU;
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e ocyuwectenaet permctpaymio COM cepsepa aBTOMaTU3aLUUN.

MyTn ycTaHOBKM

baitnos, KomnoHeHTb! MO MyTb yCTaHOBKU

Mcnoab3yemble no

YMOAUYaHMio B OC RVNA.exe C:\VNA\RVNA

Windows
dainnbl gpansepa C:\VNA\RVNA\Driver
[loKymeHTaums C:\VNA\RVNA\Doc
Mpumepsl C:\VNA\RVNA\Programming
aBTomaTtm3aumm Examples
dainbl AaHHbIX C:\VNA\RVNA
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Mpoueaypa ycraHoBku aaa OC Linux (Tonbko ana RVNA)

1. 3arpysute bann NPOrpaMMHOro obecneyeHus pebnekTtomeTpa
RUS _RVNA X.X.X_x86 64.appimage c canta www.planarchel.ru, rae X.X.X —
HOMep BepcuMm.

2. Cpenaiite pann ncnonHAEMbIM

chmod a+x RVNA_X.X.X_x86_64.Applmage
3. 3anyctute

S ./RVNA_X.X.X_x86_64.Applmage

B nepBblt pa3 NpuIOKeHWe MNONPOCUT BBECTM Naponb root ans pgobasBneHus
paspeweHmn Ha paboty c¢ USB ycrtponctBamu. [Ons 3toro pobasbTe
dain /etc/udev/rules.d/vna-portable.rules, cogepalmii cneaytouiee:

SUBSYSTEM=="usb", ATTRS{idVendor}=="2226", MODE="0666"
SUBSYSTEM=="usb_device", ATTRS{idVendor}=="2226", MODE="0666"
PykoBoACTBO NO 3KcnayaTauym M NporpammumpoBaHuio ana npunoxerHmna OC Linux

TaKoe e, Kak 1 gns npunoxkeHma OC Windows. ckitoueHnem ABNSIETCA OTCYTCTBUE
COM aBTOoMmaTM3aumm. PyKoBOACTBO MOXKHO 3arpy3unTb C caiTa www.planarchel.ru.

PacnonoskeHune paiina JaHHbIX MONb30BaTENA:
S ~/.vna-portable/drive_c/users/<user>/Application Data/RVNA

3anyck 6onee ogHoro yctpoiicraa Ha MK B OC Linux

BoamoXHO wucnonb3oBaHMe 40 16 KoHourypauuii cpeabl. bes  KonupoBaHus
MPUIOMKEHUA MOXKHO COXPaHATb UHAMBUAYANbHbIE HACTPONKM A5 Pa3HbIX YCTPOMCTB:

S ./RVNA_X.X.X_x86_64.Applmage -Conf=1
S ./RVNA_X.X.X_x86_64.Applmage -Conf=2

Bce HaCTpOVIKM NPUNOKEHUA XPaAHATCA B NalNnKe TeKyLWero nosib3oBaTtenA Linux:

S ~/.vna-portable
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Monb3oBaTeNbCKME HACTPOMKM ANA BCEX XPAHALMXCA B HEM KOHOUTYypaLmii:

S ~/.vna-portable/drive_c/users/<user>/Application Data/RVNA
S ~/.vna-portable/drive_c/users/<user>/Application Data/RVNA.1
S ~/.vna-portable/drive_c/users/<user>/Application Data/RVNA.2
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Peructpaumna COM cepsepa

Ona wucnonb3oBaHna COM aBTomaTulauum Tpebyetca 3apeructpuposatb COM
cepBep. Ecnm ucnonbayerca aBtomaTtmsauma SCPl nam astomatmsaumua He Tpebyercs,
PErncTpaLmo MOXHO NPONYCTUTb.

Pernctpauma COM cepBepa aBTOMATMYECKM MNPOU3BOOUTCA MNpPU  YCTAHOBKE
nporpammHoro obecnevyeHma aHanuzatopa. OKHO peructpauymm COM-cepBepa
MOKA3aHO Ha PUCYHKe HUXKe.

ﬁ! ¥eTaHoeka — RVMA —

JaeepuweHne Macrepa yCTaHOBKM
RVNA

Mporpamma RYNA yCTaHoOBNEHa Ha Ball KOMNEKTER,
MPHUNCHKEHHE MOMKHO 3ANYCTHTE C MOMOLWLBHD
COOTEETCTBYHIWEND SHAYKa,

HamMUTE «3aBEpIUMTh, YToDkEI BEIATI M3 NpOrpaMMel
YCTEHOBKM,

JaperncTpuposaTe COM cepeep ana obecneyeHna

OWCTEHWAOHHOrD YNPSENEHA aHanuzaTopom. Bel
MIKETE 3aperMcTprpoBaTe COM cepeep nozaHes,
WCMONb3YA KoY fregserver

JEESpUMTE

PucyHok 31 — Peructpauma COM cepsepa

Pernctpaums moxeT ObiTb npousBedeHa B Aboe Bpems nocne YCTaHOBKM
nporpammHoro obecneyeHusa. Ytobbl 3apeructpuposatbe COM cepsep, 3anycrurte
ncnonHaembin moaynb RVNA unm RNVNA M3 KOMAHAHOW CTPOKWU C KAKOYEBbIM
cnoBom /regserver. Ytobbl oTMeHUTb pernctpaumio COM cepsepa aHanu3aTopa,
3anycTUTe UCMONHSAEMbIA  MOAY/Ab W3 KOMAHAHOM CTPOKM C  K/HOYEBbLIM
cnoBom /unregserver. lna perncrpaumm uam oTtmeHbl peructpaumm COM cepsepa
HeobxoaMMbl NpaBa aAMUHUCTPATOpPA.

Huke npuseneH npumep KomaHabl pernctpauymm COM cepsepa:

RVNA.exe /regserver
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NnueHsmnposaHne RNVNA

MporpammHoe obecneyeHne RNVNA pacnpocTpaHAaetrca no AuuUeH3uW. [OoCTynHbl
cnepytowme TUnbl TNLEH3UIA:

e cBo60AHA — MO3BOJISET NOAKNOYUTL A0 3 pedsieKTomeTpoB (He Tpebyer
MOKYMKMK). ITOT TUN NIMLEH3UN WHTErpUPOBaH B NporpammHoe obecrneyeHue
RNVNA 1 ncnonbsyerca no ymoay4aHuio;

® KOMMepYecKana — reHepupyeTca npeanpuATMEM-U3roToBUTENEM U OTNPaBAAETCA
B MOMEHT NOKYNKW. JInueHsna beccpoyHan. ann nnUEH3NM MMeeT paclumpeHme
*LIC n coaepuUT YHUKaNbHbIN NAEHTUPUKATOP, KONMYECTBO Pa3PELLEHHbIX K
NOAKNIOYEHUID  pPePNIEKTOMETPOB U CMUCOK WX  CEPUMHbIX HOMEPOB.
Kommepuyeckaa auueHsnA  no3Bonsaer ucnonb3osatb ot 4  pgo 16
pepnekToMeTpoB. BO3MOXKHO WCMNOMb30BaTb C HECKOJIbKUMU KOMMEPYECKMMMU
NULEH3NN.

Mpoueaypbl MMNopTa U ynpasneHne nuueHsnsmu onmcaHa B MO RNVNA (cm. n.
YnpaBneHue ANLEH3NAMM).

NMPUMEYAHUE B cnyyae yTepu unu nospexgeHua danna AUUEH3MK, A
TaKKe Mpu HeobxoaMmocTM 3ameHbl pedieKToOMeTpa,
obpaTuTecb Ha NpeanpUATUE-U3rOTOBUTEb.
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bbicTpoe Havyano p360TbI

B maHHOM pasgene npuBenéH npumep ceaHca paboTbl ¢ MamepuTtenem. NoKasaHbl
OCHOBHble MPMEMbI paboTbl nNpu  M3MepeHUn KoapouumeHTa  OTparkeHua
nccnepyemoro ycrpomnctea (UY). Usmepatotca aBe XapaKTEPUCTUKU OoTpaxKeHua UY:
KCBH (KoadduuMeHT cTosuel BOJIHbI MO HanpaxeHwuwo) u ¢asa KoadduumeHTa
OTpaKeHus.

N3mepuTeno nepedaér CTUMYAMPYHOWMIA CUrHan Ha Bxohd WY wn  npuHUmaet
OTpaKEHHYI BOJIHY. Bbixog NY npu aTom, Kak NpaBuao, A0/KEH ObITb Harpy»KeH Ha
COrNacoBaHHYK Harpysky. [lonyyeHHble pe3ynbTaTbl M3MEpeHMA MOryT ObiTb
npeacTaBaeHbl B pas3nnyHbix dopmatax ( B gaHHom npumepe 3to KCBH m dpasza).

TunoBaa cxema n3mepeHunAa KO3¢¢MLI,VI€HT8 OTpa*XeHunA MY nokasaHa Ha PUCyHKe
HUXxe.

MNnK

P

PedunexTomeTp

LT

uy MEE I—

PucyHok 32 — Cxema namepeHusa KoapduumneHTa otpaxkeHmnsa NY

Ana namepenuna KCBH mn ¢asbl koapoduumeHta otpaxkeHna MUY, B gaHHOM npumepe
NPOU3BOAATCA C/iedyoline AeNCcTBUA:

® MOAroTOBKA M3MEPUTENA K U3MEPEHUIO KO3 PULIMEHTA OTPaXKEHUA (BKIOUYEHME,
Nporpes, NOAKAOYEHNE UCC/IEeQYEMOrO YCTPOICTBA);

® npueegeHne namepmtena B HadyasibHoe COCToOAHUE,

® YCTAHOBKa MapamMeTpoB CTUMY/MPYIOLLErO CUrHafa: AManasoH 4acToT, 4YMCAOo
TOYEK CKAaHMPOBaHMA, TUM CKAHUPOBAHMA M MOLWHOCTb CTUMYIMPYIOLLEro
CUrHana;
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® yCTaHOBKa noaocol MY;

® YCTAHOBKaA YMcna rpaduKoB, HazHauyeHne rpadrkam M3mepAaemoro napameTpa u
dopmata npeacraBneHns;

® yCTaHOBKa macwTaba rpadmKos;
e KannbpoBKa namepuTens;

e nccnegosaHue KCBH n ¢asbl KoadpduumneHTa oTparKeHMa C NOMOLLbIO MApPKepPOB.

NPUMEYAHUE OnucbiBaemble ganee NPoOrpammHblie KHOMKK, C MOMOLLbIO
KOTOpbIX NPOM3BOAUTCA  YNpPaBAeHUE  U3IMepUTEeNEM,
PacrnosioXKeHbl HA MPABOM U 1EBON BEPTUMKA/IbHBIX MaHeNAX
B OKHe nporpammbl. MoapobHee cm. n. [paBas u nesasa
NaHenun NPorpamMmHbIX KHOMNOK.

125



NopgrotoBKa pedpneKTromeTpa K NpoBeAeHUIO U3MEPEeHUN OTpaXKeHun

Bktounte nsmepuTenb 1 NPOrpemnTe ero B Te4eHMe nepmoaa BpemMeHu, yKasaHHoOro B
€ro TeXHUYECKUX XapaKTepmucTuKax (cm. n. TexHUYECKMe XapaKTEPUCTUKN).

NPUMEYAHUE Nocne noasneHnAa Haanucu FOTOB B CTPOKE COCTOAHUA
N3MEpPUTENS, PACNOJIONKEHHON B HUKHEN YacTU 3KpaHa (cm.
n. CTpoka coctosaHma pedbIeKTOMETPA), MOXKHO NpUCTynaTb
K paboTe c u3ameputenem.

MoaKnounTe K WM3MEPUTENIbHOMY MOPTY WU3MEpPUTEeNsa Uccieayemoe YCTPOWMCTBO.
Mcnonb3yiTe COOTBETCTBYOWME adanTepbl AnA nogxkawyveHns Bxoda MUY K
U3MepUTEe/IbHOMY MNOPTY U3MepUTenda, eCciu HEBO3MOXKHO HanpAMYo MNOAKAYUTb
Bxo4, NY K nsmeputenbHomy nNopTy.

NMPUMEYAHUE Ana 3aTAXKKMU pa3bemoB NCNONb3ynTe TOJIbKO
COOTBETCTBYHOLMA pazbemMaM ANHAMOMETPUYECKUI KTHOY.
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Ha4yanbHan ycTaHOBKa

Mepen npoBeAeHMEM ceaHCA M3MEPEHUA PEKOMEHAYETCA MPUBECTU U3IMEpPUTENb B
Ha4yanbHoOe cocToAHMe. HacTpOMKM HauyanbHOrO COCTOAHMA M3MEPUTENS ONMUCaHbI B M.
MpunoxeHune A.

NMPUMEYAHWE YnpasneHne KHOMKaMW B MNporpamme OCyL,ecTBaaeTcA
yepes CeHCopHbIM 3KpaH (touchscreen) man ¢ nomoulbto
MbILLWN.

Ona npuseaeHns pepnekTomeTpa B HAYa/IbHOE COCTOAHME HAXKMMUTE Ha KHOMKY
Cuctema B /1eBOM NaHeNM NPOrPaMMHbIX KHOMOK . B OTKPbIBLLEMCA OKHE HaxXMute
KHOMKY HauyanbHan ycTaHOBKa. 3aKpoiTe OKHO Cuctema, HaxaB KHonky OK.

F"ﬂl CTumMyn
Cucrema

9 3anyck CHCTEMHas KoppekLns

Brn
E MacwTab McToYHrK onopHoi YacToThl

BHyTpeHHUiA
% Kanansl HexypHBIA pexim

Brn
R
—_—— h
o o by [ e | [ B

127



YcTaHOBKaA NapameTpoB CTUMYAUPYIOLWEro cMrHana

Mocne yCcTaHOBKM B Haya/ibHOE COCTOAHME MapameTpbl CTUMYAMPYIOWEro CUrHana
MMEIT cneaytolee 3Ha4YeHue:

® [1Mana3oH CKaHMPOBaHMA paBeH paboyemy AManasoHy YacToT pedeKTOMETP];
® TUM CKAHMPOBAHMA MO YACTOTE — IMHENHbIN;

® KO/IMYEeCTBO ToYeK namepenHuna —201;

® YPOBEHb BbIXOAHOW MOLLLHOCTU — BbICOKUN;

e nonoca MY —-10 Klu.
B npumepe ycraHasamBaeTca gmanasoH Yyactot oT 100 My go 1 Mu.
ONnAa yCTaHOBKM MNapameTpoB CTUMYAMPYIOWLEro CUrHana HaXKMUTE Ha KHOMKY
CTumyn B 1€BOM NAaHENM NPOrPaMMHbIX KHOMOK . [115 YCTAHOBKMN HUXKHEN FPaHuLbI

WENKHUTe no nonto CrapTt 1 BBeauTe Ha KnasmaType 100. 3akpoiite okHO Crapr,
HaxaB KHonKy OK.
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Crumyn
Crapt LUenTp
’ g5Mry 7.0425 My
rr Cruryn {b Cron Monoca
14 Ty 13.915 My
9 3anyck Yucno Tovek 3a0epKKa M3Mep.
201 0 mc
ﬁm MacwTab Monoca N4
10 kluy
% KaHansi MowHocTb
Bricoxan
NYS Mpaduk TN CKaHMpoBaHWs
—— JIMHENHBIA

100| My
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[OnAa yCTaHOBKM BeEpXHEW rpaHuubl WENKHUTE no nonto Cron M BBeaMTe Ha
knasmatype 1000. 3akpoiiTe okHO CTapT, Ha)kaB KHonKy OK.

Crumyn
Crapt LeHTp
85 My 7.0425 Ty
Cton l} Monoca
14Ty 13.915 My
Yucno Toyek 3anepKa u3mep.
201 0 mc
Monoca M4
10 kly
MowHocTb
Bricokan

Twun cKaHWpoBaHWA
JNIMHENHBIN

3aKpolitTe oKHO Cuctema, HaxkaB KHonKy OK.




YcraHoBKa nonocbi MY

B npumepe ycraHasamBaetca nonoca MY pasHasa 3 Klu,.

Ona yctaHoBKM nonocobl MY Haxkmunte KHONKy ®PunbTpauma. LLenkHute no nontwo
Monoca NY. B oTKpbIBlLIEMCA OKHE BblbepuTe cTpoKy 3 Kly v 3aBeplumTe BBOA,
HaXKaTmem Ha KHonky OK.

PB4 Kannbposka ' )
Y OuneTpaums {b Nonoca MY
- 10 My b
J Maprep YcpegHenue
OTrn
@ Aranns BaKTop ycpeaHeHus
10
I. o
tii Dainei CrnaxusaHne
OTKN
=1
=1 Mevats AnepTypa criaxvBaHns
1%

Monoca NY
300 kly
100 klMy
30 kly
ELC
3y 5
1kly
Comes | ok |
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NPUMEYAHUE BbibpaTb nonocy MY B okHe Monoca MY MOXKHO ABaXKAbl
LWEeNKHYB NeBON KHOMKOM MbIWKM NO COOTBETCTBYIOLLEN
CTPOKe.
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YcTaHOBKa uncna rpadpuKos, Bbibop M3mepaemoro napameTtpa u popmara
npepacraBnAeHnn

B npumepe ncnonb3ytotca gga rpadmka gna o4HOBPEMEHHOW UHAMKALMW HA 3KpaHe
OBYX NapameTpoB: nepsbint rpadpumk — KCBH n BTopon rpaduk — ¢pasa kKoapPpuumeHTa
OTpParKEHMA.

Ona npobasneHna BTOporo rpaduka HaxkmuTe KHonku Mpaduk > lo6asutb rpaduk.

B KaHane nosBuTCcA HOBbIN rpaduk. [lobaBneHHbIM rpaduK aBTOMATUYECKM
CTAaHOBUTCA aKTUBHbIM (B No/ie AKTUBHbIN rpaduK NoABUTCA 3HAYEHME 2).

4

[y Crumyn AKTMBHBIA rpadmk
1

9 SanycK MzmepeHne
511

E MacwTab ®opmaT
KCBH

% KaHansi CoXpaHATk 3HaYeHns
OTrN

’%& Mpaduk {P_ng WHamkaums
JaHHBe

#ﬁ Cucrema MaTemaTnka
OTrn

YT106bI BbIOpPaTh popmaT oTobpaKeHUA rpaduKa, WenkHuTe no noao dopmar. B
OTKPbIBLUEMCA OKHE LWeNKHMTe no nonto Pasa. 3aBepwmte HACTPOMKY, HaxKas
KHonKy OK.
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AKTWBHBIN rpadmk
2

Wzmepenne
511

Qopmat
AMnnuTyna nor %

CoxpaHATb 3Ha4YeHns
OTKn

VIHoMKaumsa

JaHHkele

MaTemaTuKa
OTkn

Mopmat

Paza [}
Maza pacwmp
B3

KCEH

PeanbHan 4acTb

ﬂ,l’lﬂ NPOKPYTKN CNUCKa d)OpMaTOB BBEPX U BHU3 WENKHUTE none CnnCKa Wu,

COOTBETCTBEHHO, MEPETALLUTE ABUMKOK IMHENKM NPOKPYTKN BBEPX NN BHU3.

YT0bbl BbIOpPaTh PopmaT oToOpakeHMA nepBoro rpaduKka, HaKMWUTE Ha nose
AKTUBHbIN rpadmK 1 ycTaHOBUTE 3HaYeHMe 1. 3aTem wenkHuTe no nonto dopmar.
B oTKpbiBweMcA oKHe wenkHute no nonto KCBH. 3aBeplunTe HaCTPOMKY, HarKkas

KHoMNKy OK.
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Mpadwuk

AKTMBEHBIN rpadmk
2

Wzmeperne
511

Dopmart
Masa

CoxXpaHATb 3HaqYeHnsa
OTkn

MiHowkauwma

JlaHHEIE

I |

MaTtemaTuka
OTrn
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AKTWBHBIN rpadmk
2

Wzmepenne
511

Qopmat
AMnnuTyna nor

[

CoxpaHdaTb 3Ha4YeHna
OTkn

FIHoMKauwma

JaHHkele

MaTemaTuka
OTkn

padmk

Mopmat

Maza

Masza pacwmp

B3

KCBH [y

PeanbHan 4acTb

3aKpolite okHo paduK, HaxkaB KHOMKy OK.
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YcTaHoBKa macwTaba rpadpukos

Ona ypobctBa paboTbl Mmacwtab rpaduKoB M3MEHAETCS C NOMOLLbIO  QYHKLUK
aBTomacwrabuposBaHmA.

Ona ycTaHOBKM MmacwTaba aKTMBHOrO rpaduka B aABTOMATMYECKOM peEXUME
HaXXKmMuTe Ha KHonKy MacwTtab B npaBoi NaHenn NporpammHbIX KHOMOK. [lanee, B
OTKPbIBLUEMCA  OKHE, HaXmuTe KHOMKy ABTO MacwTtab (nporpamma
aBTOMaTMYeCcKM BblbepeT macwTab ana akTUBHOro rpadpumka) unm ABTO macwiTab
Bce (nNporpamma aBTOMaTU4YecKM BblbepeT macwTtab ana Bcex rpadumKos).
3aBepLunTe HACTPOMKY, HaxKaB KHOMKy OK.

MacwTab
AKTWEHBIH rpadmk
h‘ 2
rm CTiryn Macurab
10 oB/gen
2
9 —anyck OnopHblit YpoBeHb
0 nb
E Macwab w{b Jlenetmii
10
% Kanansi OnopHasa NUHKUS
5
"M Mpaduk INeKTpUYecKan 3agepxKa
0 nc
#ﬂ Cucrema Cmellenne dassl
D o
<= PasMep MeHI0

NMPUMEYAHUE [na Bblbopa rpadmnKa B KayecTBe aKTUBHOIO LWENKHUTE NO
nosto AKTUBHbIM rpaduK B okHe MacwuTtab.
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Kanunbposka pedpnektomeTtpa gnsa npoBefeHUA USMEPEHUN

KannbpoBKa M3MepUTENbHOW YCTAHOBKM, BKAOYalLWen pedprekTomeTp U apyrue
yCcTpoicTBa, obecneumBalolwme  MOAKAOYEHWE  UCCAeLyeMOoro  YCTPOMCTBA,
3HAYMUTE/IbHO MOBbIWAET TOYHOCTb U3MEPEHMUS.

[na ocyw,ecTBneHma NONHOM O4HONOPTOBOM KaIMOPOBKM HEOBXOAMMO NOAFOTOBUTb
KOMMNAEKT KannbposouHbix mep: K3, XX, Harpy3ska. Komniekt KannbpoBoYHbIX mep
MMeeT HaMMeHOBaHWEe U XapaKTepusyeTcA UYMCNOBbIMM napameTpamun mep. LA
OCYLLECTB/IEHNA KOPPEKTHOM npoueaypbl KanubpoBKM HeobxoaMmMo npaBUAbHO
BblIOpaTb TMN KOMMN/IEKTA Mep B MPOrpamme.

Bo Bpemsa npoueaypbl NONHOM OAHONOPTOBOM Ka/NMOPOBKM Mepbl MO oyepeau
NOAK/OYAOTCA K NOPTY pedNeKTOMETPa, Kak MOKa3aHO Ha PUCYHKE HUXKe.

MK

e—————

PednexktomeTp

K3 :[l] ........ 5
o [ [ ....... Eﬂ I' I
Harpyaxa _[l] ........

PucyHok 33 — Cxema nos1HOM 04HONOPTOBOM KafIMbpOBKM

MNepen ocyw,ecTBNeHMEM U3MEPEHUN Mep Heobxoammo BblbpaTb KOMMNAEKT mep. B
AaHHOM npumepe Bbibupaetca KomnaekT mep 85032B/E-F- (KeySight).

Ona Bbibopa KOMNNEKTa Mep HaxkKMUTe Ha KHONKY KannbpoBKa B fieBOM NaHenu
NPOrpaMMHbIX KHOMOK. [lanee, B OTKpbIBWIEMCA OKHe KanubposKa, LenKkHUTe no
nonto Komnnekr mep.

B oTkpbiBwWemcss okHe KomnneKTbl mep B Cnucke BblbepuTe KannMbPOBOYHbLIN
Komnnekt 85032B/E -F- (KeySight). 3aBepwunTe BbIbOp, HaxkaB KHoMKy OK.
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Kannbpoeka

Koppekuyusa
Brn

Komnnekt mep b

He onp 50 Om

PB4 Kannbposka {t”) Z0 cucTemsl
50 Om

Y DuneTpaums

KomnnekTel Mep

3 | 05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger) a

4 | 05CK10A-150 -M- Type-N 500hm 18GHz Cal Kit (Rosenberger)

5 Ni.1-F- Type-N 500hm 1.5GHz Cal Kit (PLANAR)

6 Ni.1-M- Type-N 500hm 1.5GHz Cal Kit (PLANAR)

8  85032B/E -M- Type-N 500hm 6GHz Cal Kit (KeySight)
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[Ona ocyuwecTBNeHUs NOJIHOM OAHOMOPTOBOM KanMOPOBKM HEOOBXOAMMO MPOBECTU
M3MepeHua TPEX Mep, MNOoCNe Yero paccymTbiBaeTcA Tabauua KannbpoBOYHbIX
KO3pPUUMEHTOB M COXPaAHAETCA B NaMATK pedpaeKkTomeTpa.

OnA BbINONHEHMA MOJMIHOM OOHOMOPTOBOM KA/NIMOPOBKM HAXKMWUTE Ha KHOMKY
KannbpoBKa B /f1eBON MaHenm nporpammHbIXx KHOMok. Mogkntounte mepy XX K
pepnekTomeTpy U HaxkmuTte KHonKy Open -F- B okHe KanubposkKa.

Kannbpoeka

Koppekuws
Brn

Komnnekt mep
85032B/E -F-

PB4 Kannbposka {*_”) Z0 cucTemsbl
50 Om

Y DuneTpauns
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[oanuTecb OKOHYaHMA npoueaypbl KannbpoBKKM (MO 3aBepLUEHUI0 U3MEpPEeHUn B
NpPaBoM YacTM KHOMKK C 0603HAaYEeHNEM Mepbl MOABUTCA LBETOBAA MHANKALMSA).

Kanmbpoeka

Koppekuns
Brn

KomnnekT mep
85032B/E -F-

Z0 cucTemMel
50 Om

Mogkntounte mepy K3 K pedpnektomeTpy 1 Haxkmute KHonky Short -F-. Joxautech
OKOHYaHMA Npoueaypbl KaNMBPOBKK (N0 3aBEPLLUEHNIO N3MEPEHUA B NPABOM YacTu
KHOMKK ¢ 0603HaYeHMeM Mepbl NOABUTCA LIBETOBAA MHAMKALMSA).

Moakntounte mepy Harpyska K pedneKTOMETPY U HaKMuUTe KHOMKy Harpyska.
[oxXanTecb OKOHYaHMA npoleaypbl KaMB6pPOBKKU (MO 3aBEPLUEHUIO M3MEPEHUs B

HpaBOVI 4acCTU KHOMKKU ¢ 0603HaYeHMEM mMmepbl NOABUTCA LLIBETOBAA MH,EI,VIKaLI,MFl).

[Ona 3aBeplieHns MNOJHOM OAHOMOPTOBOM KanMBPOBKM M pacyéta Tabauubl
KaNMBPOBOYHbIX KO3POUUMEHTOB HaXKMUTE KHOMKY MpUmeHuUTb.

MoaKkntounTe nccnegyemoe yCTPOMCTBO K NOPTY pedekTomeTpa.
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UcchepoBaHue C NOMOLLLbIO MapKepoB

B gaHHOM pasgene NOKas3aHO KaK, C MOMOLLbIO MapKepoB, OMpeaenuTb 3HayeHue
M3MEPSAEMON BeNMYMHbI B TPEX 4YACTOTHbIX TOYKax. B KavectBe wuccnegyemoro
YCTPOWMCTBA B AQHHOM MPUMEPE UCMNOAb30BaHA Mepa KO3IODULMEHTA OTPArKEHUA C
KCBH =1,2.

rpl S11 KCBH 0.05 / 1.25 [F1] EL
511 easza 10.0 °/ -40.0 ° [F1] NaH
10.0

1 100.00000 Mry 1.2008
0.0 2 550.00000 Mry | 1.2050
. 3 1000.0000 Mruy 1.2046

-10.0
-20.0

-30.0

5-40.0 q
! 2 v
Y500 Y

-60.0 1
~70.0

-80.0

4_'99- 0 P P
200 400 600 800

CtapTt 100 MIy, Kop NMuue 201 3 klMy Beicokaa Cron 1 Ty

PucyHok 34 — MNpumep namepenma KCBH u ¢pasbl KoadpdurumeHTa oTparkeHuma
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Ona pobaBneHMa HOBOrO MapKepa HaXKMuTe KHOMKy MapKep B neBoM naHenu
NPOrpPaMMHbIX KHOMOK. 3aTeM HaxXmuTe KHonKy [lo6aBuTb mapkep B okHe CnNUCOK
MapKepoB.

PB4 Kannbposka

DuneTpauns

Mapkep -{b

AHannz

EITY OnopHsIit Mapkep
OTrn
MeyaTb

MHomkauma

K de o8 8 N <

[BOVHbIM LLLETYKOM MbILM NO MapKepy B CMUCKE MapKepPOoB BbI3OBUTE KAaBUaTypy
1 BBEAUTE YacTOTy MapKepa.
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Cnucok mapkepos

OnopHeli Mapkep
Otrn

YacroTa

M

3aBepwunTte fobaBneHne MapKepoB HaxKaTMem Ha KHonky OK.




UHTepdeiic nporpammbl

MporpammHoe obecneyeHne usmeputena otobpaxkaetca Ha 3aKpaHe MK, Kak OKHO
nporpammbl. OKHO NPOrPaMMbl COAEPKUT:

® OKHa KaHa/0B ANA OTOBpaXKeHMs pe3ynbTaToB U3MepeHui B BMAE rpaduKoB U
YMUCNOBbIX 3HAYEHWIA;

® BEPXHIOIO NaHe/lb, JIEBYIO W NpPaByl NaHeAn MPOrpPaMMHbIX KHOMOK AnAa
ynpasneHuns pepaekToOMeTpoMm;

® CTPOKY cocToAaHMA pedaekTomeTpa anAa OTO6pa)-KeHVIF| MHd)OpMaLI,VIM O e€ro
COCTOAHUMN.

[anee B 3TOM pasgene npuBeAeHO MNoAPOOHOE OMNUCaHWME 3/1EMEHTOB OKHa
nporpammbl.

O6wuii BUA, OKHA NporpammHoro obecrneyeHnna M3MepUTeNs NPUBEOEH Ha PUCYHKe
HUXKe.

I Mmap CABAN RIS Emmtepensd podnerresenp 8514000 MMy w2310

- a k4
Ml BepxHanA
[ L?l & Q\" v v '{. TR TR WEM DiM ] + It ]_ naF:-le"b
—_— WL 5L sunnumyas mor 10,0 a6y 0.0 gk B —————————
MM K —F I o ey nporpammHbix
40,0
Y ¢ s 10,0 f} KHOMOK
20,0
L1 o
ﬁ 10.0 r‘
B 0.0 . L ISE
10.0 ko Al
flesan naHesb | @ e i — ) MNpaean
NPOrpammHbIX || s I/ & naHe b
) / "
KHOMOK b= 40,0 ° NporPamMmmHbIX
T —— 0,0 Ty
e 4000 8004 12000 = KHOMOK
R CrapT B MPy  --  fwm 201 10 wfw Buicakan Cron 14 My |
ﬂ'[‘ﬁu eaza 45,0 7 0,0 ° T
225.0
180.0 e .
135,0 —
90,0
45,0
| OrHO
450 - KaHana
-a0,0 ™ T
135,0
-180.,0
-225,0 Crpoka
F) 05.03. 3023 17:16 00 r— COCTOAHWA
pednekTomeTpa

PUCyHOK 35 —2nemeHTbl OKHa Nporpammel
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lNMpaBaa un nesaa naHe AU NPOrpaMmmMHbIX KHOMOK

MaHenn nporpaMMHbIX KHOMOK B MpPaBOM W JIeBOW YacTM 3KpaHa ABNAIOTCH
OCHOBHbIMW MeHI0 nporpammbl. Kaxaana KHOMKa npeacrasnset coboil oanH pasaen
MeHIo. CucTemMa MeHIO MHOTOYpPOBHEBas M obecneymBaeT JOCTYN KO BCeEM GYHKLMAM
nsmepuTens.

YnpaBneHne KHOMKaMM OCYLLECTBAAETCA C MOMOLLBbIO MbIWM UAU Yepe3 CEHCOPHbIM
aKpaH (touchscreen). Kpome Toro, ynpasieHMe KHOMKaMW BO3MOKHO C K/iaBUaTypbl
Npu NoMoLM Knasuil: « T™», «,», «&», «>», «Enter», «Esc».

MaHenun moryT 6bITb CBEPHYTHI 4O PAa3MEPOB NUKTOrpamm. YTobbl pa3BepHyTb NaHeNb
HaXXMUTE /1IEeBY0 KHOMKY MbILW Haj, NaHeNblo U NOTAHUTE B CTOPOHY: /IEBYIO NaHEeNb
Hanpaso, NpaByl MNaHe/nb HaneBo. [nA CBOPAYMBAHMA MaAHENN HAXKMWUTE /1EBYIO
KHOMKY MbIWW HaZ NaHeNbio M MOTAHUTE B CTOPOHY: /IEBYIO NaHENb Ha/ieBO, NpPaByto
NnaHeNb HaNpPaBo, N HAaXKMUTE KHOMKY Pa3amep MeHIo (CM. PUCYHOK HUKE).

1
PB4 Kannbposka {t”) (5L Kannbposka 1

O

Y ownstpaums Y 40.0
s ] I”"'lEll.'JI'i'I-'J ‘
V4 . 4 30.0
@ AHanu3 @
20.0
Dains
. = 10.0
=1 Mevats =l 1
g VHOVKaLMS g bo.0——

JleBas NnaHeNb MeHo B Pa3BepHyTOM U CBEPHYTOM BUAE
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I'IpaBaﬂ NaHe/1b MEeHIO B Pa3BeEPHYTOM U CBEPHYTOM BUAE

Pazmep MEHI-C;{D Pazmep meH0

PMCYHOK 36 —/leBaa u npasaAa NaHeEAN MEHIO NPOrpaMMHbIX KHOMOK

MpaBaA naHenb NPOrpaMMHbIX KHOMOK nporpammHoro obecnevyeHna RNVNA
COAEPKUT OOMNONHUTENbHYHO KHOMKY YCTPOMCTBA 4151 YNPaBAEHUA HECKOJIbKMMMU
pedbriekToOMEeTpamm, NogKNtOYEHHbIMM K MK (cM. pucyHOK HUKe 1 n. PaboTa ¢ aAByma u
b6onee pepnekTomerpamu, ¢ aHanmsatopamu uenent RNVNA).

'm CTumyn

ﬁﬁ CucTema

ﬂ% YeTpolcTBea {D

<= Paszmep MeHo

PucyHok 37 —lMpaBaa naHenb meHio B nporpamme RNVNA
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BerHﬂﬂ naHe/ib NporpamMmmHbIX KHOMOK

BepxHas nmaHenb NpPoOrpamMMHbIX KHOMOK CAYXMWUT Ansa ObiCTpOro AoCTyna K 4acto
MCMONb3YEMbIM MYHKTAaM MEHIO MPOrpammbl.

R A

5 +sTR TR Mem pm T -+ 111 [d

PucyHoK 38 — BepxHAA naHenb MPOrpaMMHbIX KHOMOK

OnucaHme KHONOK BerHeﬁ naHenn npneeaeHo B HUXKE.

& @
&

3arpy3nTb COCT OSHME

Cav

CDHPEIHHTI: COCTOHAHKME

NobaeuTe Mapkep

BbinonHAemble GyHKL UM

KHonka 3arpysutb cocTosHue nossosser
BOCCTAHOBUTb COCTOSIHME npubopa w3 ¢anna
coctofHMa (cm. n. BoCCTaHOBAEHWE COCTOAHMA
pebnekTomeTpa).

KHonka CoXpaHUTb COCTOAAHME NMO3BONSAET COXPaHUTb
cocToAHMe npubopa B ¢akn coctosHMA (cm. n.
CoxpaHeHue cocToAaHUA ped1eKTOMETPa).

NMPUMEYAHUE - Tun coxpaHeHuA 3agaeTcA
nonb3oBaTesiem B oKHe Tun coxpaHeHua (cm. n. Tun
COXPaHEeHUA cocToaHMA pedaekToMeTpa).

KHonka COXpaHWUTb AaHHble NO3BO/IAET COXPaHUTb
OaHHble rpaduka B dopmare CSV  (cm. .
CoxpaHeHwue AaHHbIX rpadurKa).

KHonkn [o6aButb mapkep ¥ YAanutb Mapkep
no3BonAT A06aBUTb WAW yAaAUTb MapKep Ha
rpapuke. [MogpobHoe onucaHne pabotbl ¢
MapKepamu cm. n. Mapkepbl.
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KHonKu

Yoanute mapkep

5 +TR  -TR
O

OnopHBIA MapKep

+TR | TR

W

NobaeuTe rpaduk

-TR  MEM

W

YaanuTe rpaduk

MEM D/

W

MamaTe rpadwvka

pm T

W

MaTemaTuKa

BbinonHsemble GyHKL UM

C nomouwibto KHOMKM OMOPHbIA MapKep MOXHO
006aBUTb ONOPHbIN MapKep Ha rpaduke. MoBTopHOE
Ha)KaTue 3TOW KHOMKM yAansieT ONOPHbIA MapKep
(cm. n. Pexxum onopHoOro mapkepa).

KHonkn [Jo6aButb rpaduk 1 Yaanutb rpaduk
No3BONAKT A06aBUTb UAM yOanUTb rpadumk (cm. n.
YcTaHoBKa Yncna rpadmnkos).

KHonKa Mamatb rpaduKa chy>KuUT ana 3anoMuHaHUA
JaHHbIX rpaduka (cm. n. DyHKUMA  namaTu

rpadukos).

KHonka MaTemartuka Bbi3blBaeT OKHO AnA Bblbopa
TMNa MaTeMaTMUYeCKon onepauumn mexxay AaHHbIMU
M namatbio rpadpuKka (cm. n. MaremaTtuyeckue

onepaumu).
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KHonKu

AsTo macwrab

ABT 0 ONOPHLIM YPOBEHB

u 4
0

ABTO0 MacwTab Bce

u
O

WMHeepTupoBaTe UBET

BbinonHsemble GyHKL UM

KHonka ABsTO macwiTab CNYXKUT ona
aBTOMAaTMYecKoro Bblbopa MmacwTaba rpaduka
TakMm obpas3om, 4Tobbl rpaduk UnIMepsemon
BE/IMYMHbI  MONHOCTbIO  YKNaAblBasicA B  noje
rpapuka, 3aHMman 6Gonblyl ero 4Yactb (cm. n.
®yHKUMA aBTOMacWTabnposaHua).

KHonKka ABTO OMOpPHbIA YPOBEHb CAYXKUT ANA
aBTOMaTMYECKOro BblIbopa ONopHOro ypoBHA (cm. n.
®DYHKUMA  aBTOMATMYECKOro  BblbOpa ONOPHOro

YPOBHSA).

MpuM Ha)kaTMM KHOMKM ABTO Mmacwtab Bce
nporpamma aBTomaTU4YecKku BblbepeT macwTtab ans
BCEX rpapumkos (cm. n. PyHKUMA
aBTOoMacwTtabuposaHus).

KHonKka UHBepTUpOBaTb LBET NO3BOAAET U3MEHUTb
LUBEeTOBOE  pelleHue nporpammol (cm. n.
NHBEPTMPOBAHME LLBETA AMArPAMMObI).
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OTobpakeHue u CKpbiTUe BepXHeil NaHean NPOrpaMmMHbIX KHOMOK

an HeO6XO,CI,VIMOCTM BEPXHIOKO NaHeNb NPOrpaMmMHbIX KHOMNOK MOXHO CKpPbITb.

Haxxmunte KHOMKN UHAUKauMA > BepXxHAA naHenb.

MHouKkawuma
MonHbIl 3KpaH BepxHaa naHens
OTkn Brn %

w
=2
il

KannbpoBka

3aronoBok
OTkn

DuneTpauwns
Y pan Pasmep wpudTa
» Mapke =

f PKEP TonuwmHa OaHHBIX TonwmHa ceTKw
1 1

@ Axanis MeTkn YacToThl / pac OWKcUp. CETKa

- Brn OTtrn

Daitnsl WMHBepTuposaTh LuBeT OBbHoBReHWe
Brn Bkn

=

e i
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OKHO KaHana

OKHO KaHana npegHasHavyeHo AN OTOOparKeHuA pe3ynbTaToB U3IMEPEHUN B BUAE
rPadpmKOB N YNCNOBbLIX BENMYMH. KaXKAOMy KaHany COOTBETCTBYET CBOE OKHO KaHana.
B OKHe nporpammbl MOXKET ObITb OAHOBPEMEHHO pPa3MeLLEHO A0 4 OKOH KaHanoB B
RVNA 1 no 16 okoH KaHanos B RNVNA.

B KaXKAOM OKHe KaHana MoXKeT 6biTb pasmelteHo A0 4 rpaduKoB mamepaembix
gennumH gna RVNA u go 16 rpadukos gna RNVNA. Ecam oKHO KaHana comep»Kut
6onee oaHoro rpadurka, BO3MOXKHO UX ONTUMAZIbHO PAa3MeCTUTb HA Auarpammax (cm.
n. PasmeuieHne rpadunkos B OKHe KaHana).

O6wWui1 BUA OKHA KaHana NpeacTaBAeH Ha PUCYHKE HUXKE.

3aronoBoK KaHana

Crpokn NonocosoM E[]Hﬂb'ﬂ/
COCTOAHWA | rpl S11 NMoTepu B kabene 5.0 g6/ -10.0 gb NlaH
rpadmkos s11 daza pacump 200.0 °/ -800.0 ° JIET
200.0 7
0.0 2 9262.9787 Mry -1445.0 °
-200.0
-400.0 1
Dwnarpamma —————»
-600.0
[5-800.0 q
-1000.0
-1200.0
-1400.0
-1600.0
-1800.0 a ~
CTTH:“"H 4000 8000 12000
. —[CTapT 85 My,  -- nwd 201 10 klu Beicokasa Cton 14 1Ty ]

PucyHok 39 — OKHO KaHana
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Kaxkaoe OKHO KaHana CoaepKuT:

® 3aro/10BOK KaHasia (OTK/II0YEH MO YMOAYaHUIO);

® CTPOKM COCTOAHMA rpadurKoB, oOTobOpaKawwme Ha3BaHMA W NAPaAMETPbI
rpaduKos;

e anarpammy (NPOCTPaHCTBO ANA OTobpaXKeHUs rpadmKoB);

® CTPOKY COCTOAHWA KaHa/la, 0To6pa>|<arou.|,y+o HaCTpOVIKM N COCTOAHUNE KaHaNa,

® MapKepbl, 0To6pa>+(a+ou.|,14e n3mepeHHble BETNMYNHDBI B YKa3aHHbIX TOYKAX TPacchbl.

KaHan moeT ObITb npeacrtaBneH Kak OTLI,EﬂbeIﬁ NIOTMYECKUIA adHann3aTop Co
cnegyrowimmm HaCTpOVIKaMMZ

® YCTAHOBKM CTUMY/IMPYIOLLErO CUTHaNa:

1. YacCTOTHbIM AMaNasoH;

2. KOJMYECTBO TOYEK U3MEPEHMUS;

3. TUN CKAaHMPOBAHMUA;

4. ypOBEHb BbIXOAHOW MOLLHOCTM — AN U3MepuTenen, AonycKatowmx
NAaBHYI PerynnpoBsky mouiHoctu (Hanpumep, CABAN R60/R180);

e nosoca 14 n ycpeaHeHue.

AnnapaTHas YacTb pedpekTomeTpa obpabaTbiBaeT KaHa/ibl NO oYepeay.

NPUMEYAHUE MapameTpbl  KaNMOPOBKM  MNPUMEHAKOTCA KO  BCEMY
M3MepUTENIO U BAMAIOT HA BCE OKHA KaHaNOoB.
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3aronoBOK KaHana

3aroN0BOK KaHana CNYXUT AnAa BBOAa MOJZ1Ib30BATE/IbCKOINroO KOMMEHTApUA ONA OKHa

Anarpamm.

KaHana. 3aros10BOK no YMONYaHUIO OTKAIKOYEH ANA YyBENUYEHUA obnactu
! Mnanap CABAN R140 Bexropuein pedaextomerp £3-14000 My
3a m@ g ;2;3” ';' % +TR -TR MEM DM ]
HKaHana

pl s11 NoTtepu B kabene 5.0 ab/ -10.0 aBb

PE4 A s11 dasa pacuwp 200.0 °/ -800.0 ° JIEL] ™1

i 7042.5000 Mry -1031.5 °
A7 2  7042.5000 Mry -1031.5 °

B )

- ] Mnanap CABAN R140 Bextophuiii pednextomerp 35-14000 MMy, ...  —

KaHana P MONOCOBOW PUNbTP
sxmoueq | PE4 rpl S11 Notepw B kabene 5.0 ab/ -10.0 ab
A s11 ¢asa pacump 200.0 °/ -800.0 °

e 7042.5000 Mry -1031.5 °
0.0 2 7042.5000 Mry -1031.5 °

PucyHok 40 —3aronoBoK KaHana
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BKkaloueHue/oTKAO4EHME U peAaKTUPOBaHME 3aro/IoBKa KaHana

Haxxmute KHONKy WMHAMKaumAa. B OTKpbIBLUEMCA OKHE LWeNKHUTE NO MoK
3aronoBoK.

[lna peaakTMpoBaHMA 3aro/l0BKa OKHa Ha)KMuUTe KHOMKy Pepakruposatb uau
LLeNIKHWUTE NO MO0 3aro/0BKa. BBeauTte Ha3BaHMe OKHA KaHana.

MHoukauma
MonHbIl 3KpaH BepxHaa naHens
OTrn Brn

PB4 Kannbposka

3aronoBoK b
OTKn

Pazmep wpudTa
11

DUNETpaLma

Mapkep TonWMHa JaHHbIX TonwmHa ceTku

1 1

Aranns MeTku yacToThl / pac OUKCUp. CETKa

Brn OTrn

Y
v
Daiinel WMHBepTuposaTh LBeT OBbHoBReHWe
S|
=1

Brn Bkn
| 0 | 0

SCPI DISPlay:WINDow:TITLe, DISPlay: WINDow:TITLe:DATA
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CtpoKa coctofHuA rpadpurka

CTpoKa cocToAHMA rpadmKa CAYKUT A/1a 0OTOOParKeHMs HaMMeHOBaHMA M NapameTpoB
rpadMKoB. YMCNO CTPOK COCTOAHUSA COOTBETCTBYET uMC/iy rpaduKkoB KaHana. CTpoka
COCTOsIHMA rpadMKa NpeAcTaBAeHa Ha PUCYHKE HUXKE.

rpl 511 AwmnnuTtyaa nor 10.0 a6/ 0.0 a6 [RO] JIEL]
S11 NoTtepw B kabene 10.0 ab/ 0.0 ab [RO] JIET
S5 0 \
\ CeoicTea rpadurka
3HaueHWe ONoOpPHOW AMHUK
Maciumab rpaduka MHaukaima
Qopmar rpaduka

Hamepremblii napameTp
HanmeHosaHwue rpadmka

PucyHok 41 — CTpoKa coctoaHua rpadmka

Kaxkaan cTpoKa coaeprKuT cneaytouyto MHpopmaumio 06 ogHom rpadmKe KaHana:

® HaumeHoBaHwue rpaduKa ot «pl» go «pd» ana RVNA, ot «pl» go «pl6» ans
RNVNA. HanmeHoBaHWe aKTUBHOIO rpadrKa BblAENEHO NHBEPCHbIM LIBETOM;

® M3MepAeMbli NnapameTp:
1. S11 pna ogHonopToBOro pedNEeKTOMETPa;

2. S-napameTpbl NpPWU  COBMECTHOM  WCMNO/Ib30BaHWUM JABYyX WU  bonee
pednekTomeTpoB (0TAENbHO UK B cocTaBe aHanm3atopa RNVNA):

— Sii, rae i npuHUmaeT 3HavyeHnA oT 1 go N;

— |Sij], i #j, i u j npuHMUMmaroT 3HauYeHua ot 1 go N (N — KoaumyecTBo
pedpnekTomeTpos);

3. abcontoTHble MamepeHns mouiHoctn: Abs A, Abs R (cm. n. YcTaHoBKa
M3MepseMbIX NapameTpoB);

e popmart npeacrasneHna, Hanpumep «Amnantyga nor» (cm. n. Boibop dopmara

rpaduka);

e macwrtab rpaduka B eAMHULAX M3MeEpeHUAa Ha JeneHue, Hanpumep, «10.0
Ab/pen» (cm. n. YcraHoBKa macwtaba rpadumka);

® 3HaYeHMe OMOPHOW NIMHUM ANA NPAMOYTONbHbIX KOOPAWUHAT, Hanpumep, «0.0 gb»
(cm. n. YcTaHOBKa 3HAYEHWA OMOPHOM INHWW);

® CBOWCTBA rpadMKa — CUMBO/Ibl, 3aK/1IH0YEHHbIE B KBaZpaTHble CKOBKM (cM. Tabaunuy
HUXKeE);
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® CBOMCTBA rpadmKa — CMMBObI, 3aKHOYEHHbIE B KBagpaTHble CKOBKK (cm. Tabaumuy
HUXKeE);

® MHAMKAUMA rpadmKa, Hanpumep «Jat» (cm. n. PyHKUMA NamaTv rpadmKoB).

CBoiicTBO Cumsonbl 3HayeHue
oTCyTCTBYET KannbpoBKa oTcyTcTByeT
RO Hopmanusayma otparkeHua mepon XX
RS Hopmanusauusa otparkeHna mepon K3
F1 MonHaa ogHonopTOBas KannbpoBKa
ST Hopmanusaums nepegaum (Tonbko Ans
RNVNA)
Koppekuua
owmbokK F1ST MonHas oAHOMOpTOBaA KanuMbpoBKa ¢

HOopManusaumen nepegayn (Tonbko ANA

RNVNA)

F2ST MonHaa AByxnopToBas KanubpoBKa C
HOpMmanu3aumein nepegaun (ToNbKo AnA
RNVNA)

MATH JKBMBaANEHT KannbpoBKu F2ST,

NOJIYYEHHbIA MaTeMaTUYECKUM METOA0M
(Tonbko ana RNVNA)

20 MNpeobpa3oBaHne MmnegaHca NopTa
Dmb UckntoueHune uenu
AHanns gaHHbIX
Emb BcTpanBaHue uenu
yn YanvnHeHue nopTta
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CBOMCTBO

MaTtemaTunyeckan
onepauma Hag
rpadpuKamm

CoxpaHeHune
3KCTpemyma
rpaduKka

dneKTpuyeckasn
3a4eprKKa

CmeueHune ¢asbl

CrnaXuBaHune

BpemeHHan
cenekuma

MNpeobpa3oBaHue
S-napameTtpos
YyCTPOMCTBa

NHanKauma
rpaduKka

CumBonbl

n+n

a-n

A*n

a/n

MuH
3Hauy/Makc
3Hay

3ap

Cmo

Crn

Cen

Zr

1/s

Conj

AaH

a&n

Mam

3HaueHue

JaHHble = laHHble + [TamATb
[aHHble = JaHHble — [NamATb
JaHHble = JaHHble * NamATb

NaHHble = aHHble / MamaTb

CoxpaHeHusa MUHUMYMa/MaKcumyma
rpaduka mexay NOBTOPHbLIMU
N3MeEpPEeHUAMMU

YKasaHa He Hy/ieBaAa 3/1eKTpudecKas 4/nHa

YKa3aH He HyneBon ¢a30BbI CABUT

CrnaxkmBaHue rpaduka

Cenekumns Bo BpeMeHHOM obnactu

MpeobpasoBaHue BO BXOAHOM MmneaaHc

MpeobpasoBaHue BO BXOZHYIO
NPOBOAMMOCTb

NHBepcua napameTpa

Onepauma KOMNAEKCHOTo CONpPsXeHusa

Mpaduk AQHHbIX, rpadmk namaTu
cyliecTsyet

lpPadMKM AaHHBIX MU NAMATU

lpaduK namaTu
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CBOMCTBO CumBonbl 3HaueHue

OTKn lpadMKM AaHHBIX MU NAMATU OTKHOYEHDI

NPUMEYAHUE MapameTpbl rpapmKka MOXKHO U3MEHUTb B CTPOKE COCTOAHMUA
rpapumka ¢ nomoLlLlblo MbliwKM (cm. n. BbicTpaa ycTaHOBKa

napameTpPOoB KaHana Mbilblo).
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Anarpamma

[dunarpammoi Ha3biBaeTca rpaduyeckas obnactb, npeaHas3HavyeHHaa 415 pa3meLl,eHumn
rpadpumkoB u UM POBbLIX AAHHbIX.

BeprvranbHan
LKA
pl s11 NoTepu B kabene 5.0 a6/ -10.0 ab NaH
\ 511 KCBH 1.0 / 6.0 Nak
.
-
10.0
Homep
9.0 rpaduka
B.O 1/
MNonoxeHwne
ONOpPHOMA
AIMHHMK 7.0
\ Maprepui
[»6.0 \ <]
5.0 ( \
4309.5238 mMry 2.0054
2 7696.9697 Mry 1.9187
4.0 = 7 4459 ML ML
cpen 1.2903 CratucTura
3.0 ct.otk  0.2248
n-n 0.9795
L r, 2
2.0
1.0

e . i
4000 5000 6000 000 8000 |
CTapT 3 My -— NMwH 201 10 kluy Beicokaa Cton 9 Ty
FOPHEOHTEUIIJHEH

LLIK.S i

PucyHok 42 — narpamma

[narpamma coaepKuT cneaytolime 31emMeHTbl:

® BEPTUKANbHYIO LWKaNy AnA MHAMKAUMK UMOPOBBLIX 3HAYEHUM U3Mepsemoi
BE/INYMHbBI aKTUBHOTO rpadunka. Bo3mMoXKHO OTKAHOUYUTL UMPPOBbIE 3HAYEHUA A5
yBennyenua obnactm rpadpuka;

® rOPU3OHTANIbHYIO WKany 419 UHAMKALUMK UMdPOBbLIX 3HAYEHUIM CTUMYA KaHana
(yacTtoTa, Bpema mMAM ganHa). BO3MOXHO OTKAOUYUTL LMPPOBbIE 3HAYEHUA anA
yBenuueHua obnactm rpaduKa;
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® MHONKATOP MONOXKEHUA ONOPHOMN JIMHUM, YKA3bIBAIOWMIN NOJIOXKEHME OMOPHOM
NHUKU rpaduka;

® MapKepbl 418 OTOOpPa)KeHUs 3HAYEHUN U3MEPAEMOM BEUYMHBbI B PA3/UYHbIX
TOYKAX aKTMBHOrO rpadmka. BoamoXKHO BbIOpaTb PEXMM MHAMKALMM MaPKEPOB
ANA Bcex rpapuUKoOB 0AHOBPEMEHHO;

o PYHKUMM MapKepHbIX BbIYUCNEHWA: CTAaTUCTUKA, TMOJIOCA NPOMYCKaHUA,
HepaBHOMEPHOCTb, NON0COBOI GUNBLTP;

e Homep rpaduKa 4,19 UHOMKAUMK rpaduK Npu neyaTn B YepHO-6e10M BapUaHTE;

® MHAMKATOP TEeKyWero noONOXeHUa CcTumyna (MHAMKATOp MOABAAETCA, €eCnu
OINTENbHOCTb CKaHUPOBaHUA npesbiwaeT 1 ¢).

NMPUMEYAHWE MapameTpbl rpadUKOB MOXKHO M3IMEHUTb C MOMOLLBIO
MbILUKN, UCNONb3YS 3NEMEHTbI AgnarpaMmmel (cm. n. bbicTpas
YCTaHOBKA NapaMeTPOB KaHala MbILWbHO).

161



PasmelleHue rpadpMKoB B OKHE KaHana

Ecnu B OKHe KaHana BKAoYeHO 6osiee 0gHOMO rpaduKa, TO BO3MOXKHO Pa3MeCcTUTb UX
B Avarpammax. MpaduKkmM MoryT pasmeLatbCca C HaNOKEHMEM B OAHOW AMarpamme,
NIN60 MOryT BbITb pasmeLleHbl B MHAMBUAYANbHbIX ANarpammax (CM. PUCYHOK HuxKe).
MoapobHee 0 pasmelyeHUN rpadMKoOB B guarpammax cM. B n. PasmeuieHve rpadmMKos.

511 Amnnautyaa nor 10.0 a6/ 0.0 aBb JIETT
rp2 sl11 ¢asa pacwwp 200.0 °/ -800.0 ° haH
50.0

40.0
30.0
20.0
10.0

0.0 L

-10.0

-20.0
-30.0

-40.0

-50.0
4000 2000 12000
Ctapt &5 My -- 7w 201 10 kluCron 14 Ty

B oaHOM guarpamme
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511 AmnnwTyga nor 10.0 a6/ 0.0 ab JIET

50.0
40.0

30.0
20.0
10.0
0.0 A
-10.
-20.
-30.

[ e T e e R e

4000 8000 12000
p2 sl11 dasza pacwwp 200.0 °/ -800.0 ° laH
0

4000 8000 12000
CTapT &5 My -- Jwd 201 10 kluCton 14 Ty

B nHauBMAayanbHbIX Anarpammax

PucyHok 43 — Mpumep pasmeleHns asyx rpaduKos
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CTpOKa cOCTOAHUA KaHana

CTpOKa COCTOAHMA KaHana pacnojiaraeTca B HUXKHEN YacTU OKHa KaHana m coaepuTt
3N1EMEHTbI, NOKAa3aHHblIE Ha PUCYHKE HUNXKE.

3.0 4/ 5

0.0 - N
4000 4400 4800 5200

CTapTt 3.6 I'Ty Kop JIMH 201 10 KMy Boicokaa CTton 5.4 Ty

Jr

HauanbHoe Koppexuwn Tun Konnuecteo [MNonoca MowHoctte Koneunoe
3HaUeHHWe ownbok ckaHWpoBaHWA TOUeK my 3HaUeHune
cTHMyna H3MEDEHMWA CTHMYTIa

PucyHok 44 — CTpoKa COCTOAHUA KaHana

CTpOKa COCTOSIHMA KaHana CoOAEPKUT CAeaytoLLne 3N1eMEHTbI:

e M0/1Ie Ha4Ya/NbHOE 3HAauYeHue CTUMYNA CAYXUT AN WMHAMKAuMM U BBOAQ
Haya/JIbHOro 3Ha4YeHMA AuanasoHa 4YactoTbl. Ecin none nepeBeseHO B peXUM
MHOMKALUMM LEHTPANbHOrO 3HayeHua, TO Hagnucb «CTapT» WM3MEHUTCA Ha
«UeHTp» (NnoapobHee cm. N. YCTaHOBKA AMana3oHa CKaHMPOBaHUA);

e noJsie KoppeKuua owmnbokK ana otobparkeHns 0b606LLEHHOrO cTaTyca KoppeKLmum
owmnbok ana rpadmnKoB S-nmapameTpoB. 3HaYeHMA AAHHOTO MOAs NpPUBEAEeHbl B
Tabaunue HUKe (NogpobHee cm. n. NpoBepKa COCTOAHUSA KOPPEKLMM OLINBOK);

Tabnuua 15 — MNone KoppeKuua owmnbok
Cumeonbl  3HauyeHue

-- HeT KannbpoBoUHbIX AaHHbIX. KannbpoBKa He npoBoAUNACh.

BbinonHaetca KoppeKkumna OLUM6OK, YCTaHOBKMU ctTumyna

Kop
COOTBETCTBYHOT KannbpoBsKe.
K? BbinonHseTcA Koppekuma owuboK, YCTaHOBKM CTUMYy/Aa He
) COOTBETCTBYHOT KaiMbpoBKe. Mcnosib3yeTca MHTEpNoNALMA.
Kl BoinonHaeTcA KoppeKumsa oOwuMbOoK, YCTaHOBKM CTUMyna He
) COOTBETCTBYHOT KaIMBpOBKe. Mcnonb3yeTca sKCTpanonaums.
OTKn KoppeKkuma ownboK oTKAoYEHa.
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® N0/Ie TUN CKAHUPOBAHUA CAYKUT ANA MHAOMKAUMWM UM UBMEHEHUS TuNa
CKaHMPOBaHMA. 3Ha4yeHUs [AaHHOrO noAns npuBedeHbl B Tabauue HUKe
(noapobHee cm. n. Bbibop TMNa cKaHUPOBaHUA);

® M0/1e KO/NIMYECTBO TOUEK U3MEPEHUA CAYXUT AN WHAMKauMM U BBOAA
KONMYECTBa TOYEK n3mepeHus. KonmyectBo ToUeK MOXKET BbITb YCTAHOBNEHO OT 2
00 100001 ana RVNA n ot 2 po 16001 gnra RNVNA (nogpobHee cm. n. YcTaHOBKaA
KOJINYECTBA TOYEK);

e none nonoca N4 cnyxuT onsa MHAMKALMU U YCTAaHOBKM MOI0CHI U3MEPUTENBHOTO
dunnbTpa NPOMEXYTOUYHOM YacToTbl. Mosoca MY moKeT bbiTb YyCTaHOB/EHA B
npegenax oT 10 My go 30 (100) KMy, (noapobHee cm. n. YcTaHoBKa nonochkl MY);

® M10/le  MOLWHOCTb CAYXUT 418  WHOMKAUMWM M YCTAHOBKM  MOLLHOCTM
CTUMYNINPYIOWLEro CUrHana Ha u3meputTenbHom nopTty (noagpobHee cm. n.
YCTaHOBKAa MOLLHOCTH);

® 0/1e KOHeYHOoe 3HAYeHUe CTUMYANA CAYKUT ONA MHAMKAUMKU U BBOAA KOHEYHOro
3HaYeHMA amanasoHa 4acTtoTbl. Echn none nepeBefeHO B peXruMM MHAMKAUUU
nonocbl, To Hagnucb «Cton» um3meHuTca Ha «lonoca». MNMoapobHee cm. n.
YCTaHOBKa Ayana3oHa CKaHUPOBaAHUA.
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Mapkepbl

MapKepbl CAY»KaT A1A UHOMKALMMU 3HAYEHWA CTUMY/Aa U U3MEPEHUN B YKa3aHHbIX
TOUYKax rpadumKa (CM. pUCYHOK HUKeE).

MeTku Ha rpadmke MHAMKaLWMA AaHHbIX MapKepoB

9.0
B 3919.8795 My 6.9402
2 4139.4578 Mry 1.1152

6.0

3.0

0.0 - ~

3800 Qﬂ[ﬁ/ﬂ@ﬂﬂ 4400 4600 4800

MeTeM Ha ocK CTHMYS

PucyHoK45 — Mapkepbil

Mapkepbl o6o3HavatoTca unppamm oT 1 ao 15. OnopHbIA MapKep BMECTO HOmepa
0603HavaeTca cumBosioMm R. AKTMBHbIV MapKep BblAeN€eH cieayowmm obpasom:

® HOMep 0TObpaXkaeTcss MHBEPCHbIM LIBETOM;
® METKa CTUMYNa Ha rpaduKe pacnonoxKeHa Hag rpaduKkom;

® METKA CTUMYJ1a 3aKpalleHa CN/IOWHbIM UBETOM.

NPUMEYAHUE Mcnonb3oBaHWe mapKepoB onucaHo B N. Mapkepel.
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CTpoOKa coCToAHUA uamepurtens

CTpOKa COCTOSIHMA M3MEPUTENA PACNONaraeTcs B HUMKHEN YacTu 3KpaHa (CM. PUCYHOK
HUMKE) N MOXKET coaepyKaTb cneaytolme coobuieHms (cm. Tabanuy Huxe).

CoobueHnna
|

o 11.10.2021 10:20 FoToe | Msmepenve | Linta | 00000888 | 31.75 °C

L AL LT

WHgukaTop " WHdopmapmn H“ECut:mﬂHME " - CEpnuHhm
CKaHWPOBaHWA 06 oumbkax DSP ar - |Ep|rrE 5
TpUrrepa i smepmm

PucyHok 46 — CtpoKa coctoaHua B RVNA

% 11.10.2021 10:20 | Menonk3. namaTi: 234M6 31.75 °C

rtr v+ 7

WHpmraTop WcnonbzoeaHne Cocroanne ChHxpoHuzauwa CocroaHme Temnepatypa
cxkaHuposanns AaTa W NaMmATH CUCTEMDbI DSP M3MEpUTENA

BpEMA TpUrrepa

PucyHok 47 — CtpoKa coctoaHuAa B8 RNVNA

Tabnumua 16 — CoobuieHma B CTPOKE COCTOAHMA U3MepuTens

HaumeHoBaHue
CoobuweHue 3HayeHue MpumeyaHue
nons
HeT cBAasun mexay DSP u
He rotos 2
KOMNbIOTEPOM
. Ana RNVNA
NApET 3arpyska
coobuieHne
3arpysKa NPOrpamMmmHOro
ONONHUTENbH
obecneyeHuna DSP A
CoctoaHue DSP O CoOAepKut
KONN4YeCcTBo

DSP Taet
fotos 5P pabotaer 8 NOAK/THOYEHHbIX

HOPMaNbHOM pPeXume YCTPOWCTS.

DSP nepesenéH B

OXxunpaHue .
OEXYPHbINA peXUm
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HaummeHoBaHue

CoobuweHue
nons
U3mepeHue
Cron
CoctoaHue
Tpurrepa BHewHuH
(3anycka
CKaHMPOBaHUA)
luHa
Her
CUHXPOHM3A
Lmm
LvHa USB
CUHXpOHU3aUMA
(Tonbko ana
RNVNA)
TpurrepHasa
LWKMHA

3HaueHue MpumeyaHue

BbinonHaeTcA uuKn
n3mepeHuAa

MN3mepeHna oCcTaHOBNEHDI
OKupaHue TpUrrepa,

WUCTOYHUK TpuUrrepa —
BHELWHUIN CUTHanN

MoapobHee cm.

n. HacTtponku
Tpurrepa.

OxunpaHue Tpurrepa,
WUCTOYHUK TpUrrepa — LWKHA
(3anyck nporpammoti
asTomatumsaumm SCPI nnn
COM)

PednektomeTpbl paboTatoT
HE3aBMCUMO B peXxume
U3mepeHuna oTparkeHmna Ny

CUHXpOHM3aUMA

pednekToMeTpoB MoapobHee cm.

OCYLLECTBAAETCA NyTem n.

OTNPABKM CreunanbHbIX CMHXpPOHM3aUMA

KomMmaHpa no wuHe USB paboTbl
pednekTomeTp

CUHXpOoHU3aUusA 0B.

pedekToMmeTpoB
OCYLLLECTBNIAETCA C
NMOMOLLLbIO CUTHA/OB,
nepeaaBaembIx Mo
TPUTTEPHOMN LUIMHE
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HaummeHoBaHue
nons

Mcnonb3oBaHue
namsTu (Tonbko
ans RNVNA)

OwwnbKka
3aBO/ACKOM
KannmbpoBKM

CoobuweHue

Ucnonb3oBa
HUue
namaru: XX
Mb

Céoin
3aBOACKOM
Knb6p!

3HaueHue

NHauKaums namary,
NCNO/b3yemon
NPOrpaMMHbIM
obecneyeHuem. LgeT dpoHa
coobueHns otobparkaer
KOZIMYECTBO UCNOIb3YEMO
namsaTu:

® 3e/1eHbIn —
ncnonbayetcs bonee
200 MbauT;

® KenTbin —
ncnonbayetcs bonee
400 MbauT;

® PO30BbIN —
ncnonbayetcs bonee
600 MbBaur;

® KpacHbI —
ncnonblyetcs bonee
850 MbaitT. B cnyyae
AOCTUXKEHMUA 3TOrO
npeaena HEBO3MOMXKHO
COXPaHUTb pann
cocToAHMA (cm. nn.
CoxpaHeHune cocToaHUnA

pebaekTomeTpa U
CoxpaHeHue cocToaHUA

KaHanos.).

Owmnbka N3Y KannbposKku.

BHUMAHME! Npwum
oTo6paxkeHumn aToro
coobLeHnn B CTpoKe
cocroaHua 3AMPELLAETCA
BanbHeunwan pabora c
usmeputenem.
N3meputenb HeucnpaseH 1
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HaummeHoBaHue

nona

CocTosiHue
KoppeKkummn
ownbok

CoctoAHuMe
CUCTEMHOM
KoppeKkummn

TemnepaTypa

CoobuweHue

KoppeKuyua
OTKN

CucremHasn
KoppeKuua
OTKN

20.00 °C

68.00 °F

3HaueHue

TpebyeT 3aBoACKOro
peMoHTa.

KoppeKuma owmnbok
OTK/toyeHal.

CuctemHas KoppeKkumsa
OTK/It0Y€eHa

BHyTpeHHsA TemnepaTypa
pebnektomerpa. Ana
nepekntoyeHna mexay °Cwm
°F HaXXMUTe Ha
COOTBETCTBYHOLLEE NOe.

MpumeyaHue

MoapobHee cm.
n. OTkA4YeHune

KOppeKkumm
ownboK.

MoapobHee cm.
n. CucremHasa

KOppeKunia.

NMPUMEYAHUE — OTkntoyeHMe KoppeKuuu owuboK He BAMAET Ha COCTOAHME
CUCTEMHOM KOppeKLUuMmn

170



YcTaHOBKA napameTpoB pedneKkromeTpa

B paHHOM pa3gene OMNUCLIBAETCH, KaK HaCTPOUTb U3MEpPUTENb ANA WU3MepPeHUi
nccnegyemoro ycrponcrsa. [Ns HacTPOMKUM B COOTBETCTBMU C U3IMEPUTENbHOM
3aa4€eu BbINOJIHUTE cneayroume ENCTBUA:

® YCTAaHOBUTE HEOOXOAMMOE KOIMYECTBO KaHaNOB M UX NapameTpbl. 3agaiTe ana
Ka)kJoro KaHana HeobxoAMmoe KOMYecTBO rpadmKoB M MX napamerpbl (cm. n.
YcTaHOBKa KaHan0B U rpadmnKoBs);

® YCTAHOBUTE /17 KaXKAO0ro KaHasa napameTpbl CTUMY/IMPYIOLLErO curHana (cm. .
YcTaHOBKa NapameTpoB CTUMYNA);

® Ha3zHaubTe ANA Kaxaoro rpaduka u3mepsiemble napameTpbl, ¢opmat
oTobpaskeHna M macwTab (cm. n. YCTaHOBKa M3MepsAeMblx NapameTpos,
YcTaHoBKa dopmaTta, YcTaHOBKa Maclitaba rpaduka);

® Npy HeobXoAMMOCTU CUHXPOHM3AUMU U3MEPEHUN C KAaKMMU-TMBO cobbITUAMM
YCTAHOBUTE HAaCTPOMKM Tpurrepa (cm. n. HacTpoku Tpurrepa);

® YCTaHOBUTE NapameTpbl GUAbTPALUN ANA YAYYLIEHUA COOTHOLWIEHUA CUrHaN/Wwym
(cm. n. PunbTpauma);

B 3TOmM pasgene TakXkKe OMNUCLIBAETCA, KaK ObICTPO HacTpouUTb NapameTpbl
pedieKToMeTpa C NOMOLLbIO MbIWK (CM. M. BbiCcTpas ycTaHOBKa NapameTpoB KaHana
MbILLbIO).
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YcTaHOBKa KaHanoB U rpadpuKos

MporpammHoe obecnedeHne RVNA nogaeprknsaetr ogHOBpeMeHHO A0 4 KaHanos, a
RNVNA po 16 KaHanoB. KaxAaplt KaHan no3BOASIET MNPOBOAUTb WM3MEPEHUs C
WHOMBUAYANbHBIMW  HAaCTPOMKAMM  CTUMY/IMPYIOWErO  CUrHana. [lapametpbl,
OTHOCALLMECA K KaHaNy, NepedncneHbl B Tabanue Huxe.

MapameTpbl U 06BbEKTbI YNpaBAeHUA, OTHOCALLMECA K KaHany

N HaunmeHoBaHue

1 Twnn cKaHMpoBaHuA

2 [nana3oH CKaHMPOBaHUA

3 Ko/1M4eCcTBO TOYEK U3MEPEHNA

4 MOLWLHOCTb MCTOYHMKA CTUMY1a

5 Tabauvua cermeHTHOro CKaHMPOBaHMS

6  Tpurrep
7 Monoca NY
8 YcpeaHeHume

9 Kanmbposka

10  MogenvpoBaHWe OCHACTKM
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B Kax40oM OKHe KaHana MOoXeT 6biTb 0AHOBPEMEHHO pasmelleHo A0 4 rpadukos gns
RVNA u o 16 rpadpumkos gna RNVNA. Kaxkaomy rpadmky HasHayaerca mamepaembli
S-napametp, bopmaTt oTobparkeHUs u apyrue napameTpbl. MapameTpsbl, OTHOCALLMECA
K rpaduKy, nepevyncneHbl B Tabamue HUxKe.

MapameTpbl U 06bEKTHI yNpaBAeHUA, OTHOCALWMECA K rpaduKy

N HaunmeHoBaHue

1 N3mepsiembl NapameTp

2 dopmat npeacraBneHuna

3  YcraHoBKa macwraba

4 dneKTpuYeckasa AaunHa, cmeuieHme dasbl

5 MamaTb rpadunKa, mMaTemaTruyeckas onepauma c rpadnukom

6 CrnaxkuBaHue

7 Mapkepbl

8 BpemeHHasa ob6aactb

9 Npeobpa3oBaHue S-napameTpoB

10 [ONyCKOBbIA KOHTPO/Ib

11  Tect nynbcaunii
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PasmeuieHne OKOH KaHanos

Karkapl KaHa/N Ha 3KpaHe nNpeacTaB/eH B BUAE OTAE/IbHOrO OKHA. B OKHe nporpammbl
MOXEeT oAHOBpeMeHHO oTobpaxkaTtbca oT 1 Ao 4 okoH KaHanoB ana RVNA u ot 1 go
16 okoH KaHanos ana RNVNA. 1o ymon4aHuio OTKpbIBAaeTCA O4HO OKHO KaHana. Ecaum
HeobxoaAMMO OTKpPbITb ABa UAKM Bosee OKOH KaHanoB, BbibepuTe OAHY M3 AOCTYMHbIX
CXeM pasmeLleHUA, NOKa3aHHbIX Ha PUCYHKax HUXKe. Cxema pasmelleHusa onpegenser
KONMYECTBO M PacnoI0XKEeHME OKOH KaHa/10B Ha SKpaHe.

Ona RVNA BO3MOXHbI LLIECTb BAPMAHTOB Pa3MeELLEeHMA OKOH KaHanoB (CM. PUCYHOK
HUXeE).

PucyHok 48 — Cxembl pa3mell,eHnA OKOH KaHanos gna RVNA

Ona RNVNA BO3MOKHblI ABEHaAUATb BapMaHTOB Pa3MELLEHUA OKOH KaHanoB (cm.
PUCYHOK HUKe).

PucyHok 49 — Cxembl pasamelteHna oKoH KaHanos ana RNVNA

KaHanbl pacnpenenatoTcsa Ha 3KpaHe B COOTBETCTBUM C UX HOMEPaMM C/1IEeBA HanpaBo U
CBEPXY BHW3, HauyMHasA C MNaAWMX HOMEPOB M He MOTryT nepeKpbiBaTbcA. Ecan Ha
3KpaH BbiBegeHO 6onee 04HOr0 OKHa KaHana, OAHO M3 HUX BblOMPAETCA aKTUBHbLIM.
lPaHMLA aKTMBHOIO OKHa byZeT BblaeneHa MHBEPTUPOBAHHLIM LBETOM.

[Ns OTKPbLITbIX OKOH KaHa/10B U3MEPEHMA BbIMOHAKOTCA NO ovyepeau. [Ans KaHaNoB co
CKPbITbIMW OKHaMU U3MEpPEHMA He NPOU3BOAATCA.
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Bbi6op cxembl pasmeLl,eHUA KaHaN0B

Haxmute KHoNKy KaHanbl. B oTKpbIBLIEMCA OKHE BblbepUTe CXemy pasmelLeHun
KaHa/NoB COOTBETCTBYIOLLYIDO HEOBXOAMMOMY KONMYECTBY KaHaloB U UX
PaCMONOXEHMIO Ha SKPAHE, HaXKaB Ha HYXKHYH KHOMKY.

KaHane

AKTWMBHBIM KaHan

y 1

[ Crunyn YBenWueHue KaHana
OTrn

9 3anyck

E MacwTab

% KaHansl {b

’Q& Mpadmk

SCPI DISPlay:SPLit
NPUMEYAHUE Ona Ka)kaoro OTKPbLITOrO OKHa KaHana Heobxogumo

YCTAHOBUTb NapameTpbl CTUMYINPYIOLWEro curHana (cm. n.
YcTaHOBKa napameTpoB ctumyna). [lepes  ycTaHOBKOM
napameTpoB KaHa/la HadHaybTe 3TOT KaHa/l aKTUBHbIM (CM.
n. Boi6op aKTUBHOrO KaHana).
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Bbl60p dKTUBHOIO KaHa/a

MNepep, YCTaHOBKOﬁ NnapamMeTpoB KaHa/sa 3TOT KaHan Ao01XKeH ObITb Ha3HayeH
dKTUBHbIM.

Haxxmunte nporpammHyto KHOMKy KaHanbl. B OTKpbIBLUEMCA OKHe, We/IKHUTE Mo
noato AKTUBHbIM KaHan. [lpyu  Kagom wenyke Homepa KaHanos 6Oyayt
nocnegosatesibHO nepekntodatbcAa ¢ 1 no 4 pna RVNA nc 1 no 16 gna RNVNA.

MPUMEYAHUE — AKTMBHbIA KaHan Ha 3KpaHe BblAeNeH WHBEPTMPOBAHHOM MO
LBETY OKAHTOBKOM OKHa.

KaHane

AKTWMBHBIM KaHan
1 [

[ Crunyn YBEenMUYeHne KaHana

OTrn

SCPI DISPlay:WINDow:ACTivate

MPUMEYHAHUE

KaHan Tak ke mMoXKeT 6biTb HAa3HaYeH aKTMBHbLIM LLEJTYKOM
MbILWbO MO ero oKHy (Cm. n. Bbi6op aKTMBHOro KaHana).
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YcTaHOBKa KonunyecTsa rpaduKoBs

[0 yMOYaHUIO NPU CO34aHUM OKHO KaHana CoaepKuT oauH rpaduK. B Kaxkaom okHe
KaHa/sla MOXKHO pPa3mecTuUTb A0 4 pasnunyHbix rpapmkoB gna RVNA mn go 16 rpadumkos
ana RNVNA.

HacTpoika rpaduKoB BbINONHAETCA B 1Ba 3Tana: BbIbOp KONMYECTBa rpadMKoB, 3aTem
pasmelleHme rpadMKoB B AMarpammax B OKHe KaHana. lpaduKm B OKHe KaHana
MOXHO Pa3MecTUTb C HaNOXKEHMEM B OAHON AMarpamme UAU B WUHAMBUAYaANbHbIX
anarpammax (cm. B n. PaameuleHuve rpadmkos).

Mpu co3paHum rpadukam NpuUcCBaMBaeTCA UHAMBUAYA/NbHOE HaMMEHOBaHMe,
BK/ItOYalolLlee Homep rpaduKa. ITO HaMMeEHOBaHME He MOXKET ObiTb M3MEHEeHO.
lpadmKM UMeHytoTCa cneaytowmm obpasom:

e 'p1,p2, Ip3, Ip4 (ons RVNA);
e Ipl, p2, ..., Tp15, Ip16 (8 RNVNA).

Kaxgomy rpadmKky npucBavMBalOTCA HadvaslbHble NapameTpbl: MamepeHue, dopmar,
MacwTab, 3HaYeHME M NOJOKEHNE ONOPHON NUHMM, UBET. Mpn HEOBXOAMMOCTU 3TU
napameTpbl MOTyT 6bITb U3MEHEHDI.

3Ha4yeHnn napameTpoB rpaduKka No yMoaYaHUIo:

® M3MEepeHHbIM napameTpom rpaduka sasnserca S11. M3meHeHMe napameTtpa
OMWCaHO B N. S-NapameTpbl;

e popmaT oTobparkeHMa ANsA Bcex rpaduKoB — aMnaAUTyaa B IOrapUPMmUYECKOM
MmacwwTabe (gb). U3meHeHne napameTpa onmncaHo B N. YcTaHoBKa ¢dopmaTa;

e macwTab — 10 ab B geneHunn, 3HaYeHMe OMOPHON IMHUKM yCTaHaBAMBaeTca Ha 0
Ab, nonoxeHne onOPHOM IMHUM — B LLEHTPE AMarpammbl.

M3meHUTb MaclwTab rpadmMka MOXKHO MbIlWbO WMAM C MOMOLLbIO KHOMOK AN
NPAMOYTO/ibHbIX WM KPYrOBbIX KOOPAMHAT, TaK Ke BO3MOXHO MpPUMEHeHue
aBTOMacwTabupoBaHma. M3meHeHWe napameTpa OMNMCAHO B M. YCTAHOBKA
MaclTaba rpaduka;

e uBeT rpaduKa NpMcBamMBaeTca aBTOMaTUYECKM B COOTBETCTBUM C €0 HOMEPOM.
3TOT UBET MOKET bbITb U3MEHEH, NOAPO6Hee cm. N. HacTpoika nHtepdeiica.
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Do6asneHune u yaaneHue rpadpumka

HaxkmuTe KHOMKy FpaduK. B OTKPbLIBLUEMCA OKHE HAa)KMUTE HAXKATUEM KHOMKY
[Do6aBuTtb rpaduk.

Mpadwmk

4

g CTinyn AKTMBHBIA rpaduk
1
511

E MacwTab QopMaT
KCEH

% KaHanbl CoxpaHATb 3HaYeHns
OTkn

"\M Mpadmk {P_r? WHavkauma
JaHHEE

ﬁﬁ CUcTemMa MaTemaTuka
OTrn

Ona ypaneHua rpaduka BblbepuTe aKTUBHbIA rpaduKk (cm. n. Bbibop akTMBHOro
rpaduka) u HaxkmuTe KHonku Mpaduk > Yaanutb rpaduk.

SCPI CALCulate:PARameter:COUNt

178



PasmelieHue rpadpukos

Mo ymon4yaHuio Bce rpadMKun pasmeLLatoTca B OAHOW AMarpaMmme C Ha/IOXKeHMem apyr
Ha apyra. Mpu HeobXoAMMOCTM BO3MOXHO PasMecTUTb rpPaduKM B OTAENbHbIX
Anarpammax, /1 4ero BblbMpaeTca o4Ha M3 AOCTYMHbIX CXEM Pa3MELLEHMA AMarpamm
Ha 3KpaHe, MOKa3aHHbIX Ha PUCYHKE HUXKeE.

PucyHok 50 — Cxembl pasmeleHua gnarpamm B KaHane gna RVNA

PucyHok 51 — Cxembl pasmewteHna gmarpamm B KaHane ana RNVNA

B oTAnuMe OoT OKOH KaHaNoB, CXeMa PasMeLLEeHMA AMarpamm OnpeaensieT TONbKO
pacrnonoXKeHne guarpamm Ha sKpaHe. Yncio rpaduKoB M YUCNO AMarpaMm 41 ux
pa3sMelLeHMA 334at0TCA PasaeNibHo.

PasmeLlieHure rpadMKoOB Ha AMarpamme:

® ec/in Yncno rpaduKoB M YUCNO JMarpamm COBMAZAET, BCe rpadmKuM pasmelLatoTca
pa3aenbHo, Kaxapl B CBOEM Anarpamme (CM. pUCYHOK HUKE);
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pl S11 AmnnuTtyaa nor 12.5 a6/ 50.0 pb naH
12.5

0.0 1

-12.5

-25.0

-37.5
1480 4260 7040 9820 12600
p2 S11 dasza  125.0 °/ -360.0 ° JlaH

[¥265. 0 <

140.0

15.0

m&ﬁ >

-235.0
1480 4260 7040 ag20 12600
[*E] s11 #asza pacwup 500.0 °/ -2500.0 ° JlaH

0.0 <

-500.0

-1000.0

~1500.0

-2000.0
1480 4260 7040 9820 12600
CtapT 85 MIy -— NMwu 201 10 kly CTon 14 MMy

® eC/IN YMCNO TPadMKOB MPEBLIWAET YUC/IO Auarpamm, rpaduku, HauymHas C
MA3AWero HoOMepa, PasMeLLLaloTCA KaXabl B CBOEM Anarpamme, A0 UCHEpraHus
cBOBOOAHbIX AMarpamm. 3aTeM Npouecc pasmelleHus rpaduKkoB NpPoaonKaeTcs,
HauyMHan c nepBon guarpammbl. OcTaBlmnecs rpadmKkn No nopaaxy gobasnstorca
Ha AMarpaMmbl, C HAaNIOXKEHNEM Ha pa3MmelLeHHble paHee rpaduKkM (CM. PUCYHOK
HUXe);
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Pl s11 Amnautypa nor 12.5 ab/ -50.0 ab JIETT
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® B C/ly4ae, KOr4a YMc/io rpadMKoB MeHbLLE YNC/Ia AMarpamm — He3aHATble
AnarpaMmmbl OCTalOTCA NYCTbIMMU.
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Echu B ogHOW Amarpamme pasMelLaeTca HecKoNbKux rpaduKkos, oumndpoBKa

BEPTUKANbHOM LWKaNbl U OaHHble MapKepoB OyayT oTobpaxaTbCA ANA aKTUBHOTO
rpadpumka.

OundpoBKa rOpM30OHTANbHOWM LWKaNbl CTUMY/OB OAMHAKOBa ANA BCeX rpaduKos
KaHana. WcknwouyeHnem ABAAETCA CAyyYal, Korda AnAa  HeKoTopbiX rpaduKoBs
ncnonb3yerca npeobpasoBaHMe BO BpemeHHY0 ob6iactb. B aTom cnyyae oundpoBka
WKanbl CTUMYNOB OTHOCUTCA K aKkTMBHOMY rpaduky. Ecnm aktmeeH rpaduk,
npeobpa3oBaHHbIA BO BpeMeHHYt0 061acTb, rOpM30oHTaNbHAA LWKana Ana Hero byaer
nporpaayvpoBaHa B eAMHULAX BPEMEHM.
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PasmeweHune rpadpMKoB HA guarpammax

Haxxmute KHonKy FpaduK. B OTKPbIBLUEMCA OKHE HaxKMuTe KHOMKy Pa3smeleHue
rpadumkos.

padmk

4

[ Cruyn AKTUBHBII rpaduk
2

9 3anyck W3meperue
511

E MacwTab ®opmaT
Maza pacwmp

% KaHanbl CoxpaHaTb 3Ha4YeHnA
OTrn

N Mpadmk \ﬂ_r? WHamkaumua
JaHHkBle

#ﬂ Cucrema MaTemaTuKa
OTkn
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BbibepuTe HYXKHYI CXeMY pasmelLLeHUsA TPadUKOB B OTKPBIBLUEMCA MEHIO.

PasmeweHne rpadukos

AKTWBHBIN rpaduk
2

YBenudyenwe rpaduka
Otkn

SCPI DISPlay:WINDow:SPLit
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Bbi6op aKTMBHOro rpadpumkKa

BBoaymble napameTtpbl rpapuKa MPUMEHAIOTCA K aKTMBHOMY rpaduKy. AKTUBHbIN
rpaduK NPUHALNEKUT aKTUBHOMY KaHasy, ero HauMeHOoBaHMe BblaeNeHO UHBEPCHbIM
LBETOM B CTPOKe cocTosHuA rpaduKka. Mepes HaCTPOMKOW napameTpoB rpaduka
Ha3HauybTe ero akKTUBHbIM.

[na Bblbopa akKTMBHOIO rpadmKa HaxkmmTe KHonKy FpaduK. B oTKpbIBLLEMCA OKHE,
WeNKHUTE Ha nose AKTMBHbIA rpaduk. MNpn Kaxkaom Lenyke Homep rpaduka
bynet nocneposatenbHo nepekatodatbcs ¢ 1 no 4 gna RVNA m c 1 no 16 ana
RNVNA.

MPUMEYAHUE — AKTMBHbIM TpaduK Ha 3KpaHe BblaeNeH MHBEPTMPOBAHHOWM MO
LBETY OKAHTOBKOM B CTPOKE COCTOSAHUA rpaduKa.

Mpaduk

b

g Crianyn AKTWBHBIN rpaduk
2

9 3anyck WsmepeHue
Si1

'E MacwTab ®opmaTt
Daza

% KaHanbl CoxXpaHATk 3HaYEeHNH
OTKN

W Mpadmk @ WHaukaums
JaHHEIE

#“ Cuctema MaTemaTuKa
OTkn

SCPI DISPlay:WINDow:ACTivate, CALCulate:PARameter:SELect
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NPUMEYAHUE lpaduK moxKeT bbITb Ha3HAYEH AKTUBHbIM LLLETYKOM MbILLIN
MO CTPOKE COCTOAHUA WAWN JIMHUM HYXHOro rpaduKka Ha
anarpamme (cm. n. Bbibop akTMBHOrO rpadurka).
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YBennyeHne OKHa KaHana u rpad)uka

Korga Ha 9KpaHe 0To6pa>KaeTc5| HECKOJ/IbKO OKOH KaHanos, npu HEO6XOLI,MMOCTVI
MOXHO BpPEMEHHO YBENUNYUTb Ha BECb 3KPaH aAKTUBHOE OKHO. OcTanbHble OKHa
KaHa/10B NpPnN 3TOM CKPbIBAKOTCA, HO UX U3MePeHNA NPOAO0NKAKOTCA.

AHaNOrMMYHO ecnn B OKHe KaHana oTOo6paXaeTcs HEeCKONbKO rpadMKoB, BO3MOXKHO
BPEMEHHO YBE/NMYUTb aKTUBHbLIA rPaduK B OKHe KaHana. OcTanbHble rpaduKku npu
3TOM CKPbIBAOTCA N UX U3MEPEHMA OCTaHABIMBAOTCA.
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PucyHok 52 — YBennyeHme akTUBHOIO KaHana U rpadumka
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[Nna BKNOYEHMA/OTKNIOYEHUA YBENMYEHUA OKHA aKTMBHOIO KaHafa Haxmute
KHOMKY MpaduK. B OTKPbIBLUEMCA OKHE LLLENKHUTE NO NoAto YBeAUYeHUe KaHana.

KaHansl

AKTWMBHBLIA KaHan

N 4

[ Crunyn YEBEenMUYeHne KaHana N
OTrn

9 3anyck

E MacwTab

% KaHanel c{b

W Mpadwmk

[NnA BKAOYEHUA/OTKNIOYEHMA YBEIMYEHNA aKTUBHOTO rpaduKa HaxKMUTE KHOMKY
fpaduk > PasmelweHre rpaduKoB. B OTKpbIBLUEMCA OKHE LWEAKHUTE MO NOJto
YBenunueHue rpadpuka.
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PazmelleHWe rpaduKos

AKTHMBHBI rpaduk
2

yBEﬂH'—IEHHE rpad}mca

SCPI DISPlay:MAXimize, DISPlay:WINDow:MAXimize

189




NPUMEYAHUE YBENNYNTb KaHan UAKU rpadmuK MOKHO ABOWMHBLIM LLLENYKOM
MbILIM NO HEMY B OKHE MpOrpammbl (CM. PUCYHOK BbilIE).

[ns BO3BpaTa B UCXOQHOE COCTOAHME ABAXKAbI WENIKHUTE NOo
00BbEKTY.
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YcTaHOBKA NapameTpoB CTUMYa

B gaHHOM pasgene paccMOTPEH NOPSALAOK YCTaHOBKM NapamMeTpPoB CTUMY/NPYIOLLErO
curHana.

CTUMYNUPYIOWNIN cUTHAN (CTUMYAN) — CUHYCOMZANbHbIA CUrHaN C  W3BECTHOM
amnauTtygon u ¢ason, nogaBaembiv pedpNeKTOMETPOM Ha UCC/IeayEeEMOE YCTPOMUCTBO.

YcTaHOBKA MapamMeTpoB CTUMYy/la MNPOU3BOAMTCA [O/1A Ka)KAOro KaHana. [lepeg
YCTaHOBKOW NapameTpoB CTUMYyna HEObXO0AMMO HA3HaUYUTb KaHa/l aKTUBHbLIM (cm. n.
Bbl6Op aKTMBHOrO KaHasna).

NPUMEYAHUE Ona [OCTUXEHMA MaAKCMMa/IbHOM TOYHOCTU WM3MEPEHUM
BbINOJIHANTE U3MEPEHUA C TEMU Ke HACTPOMKaMM CTUMYNa,
KOTOpble UCNONb30BaINCL NPU KaNNOPOBKe.
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Bbi6op TMNA CKaHMpPOBAHUA

MapameTp onpegensaer TUN U3MEHEHMA CTUMYA B LIMK/IEe CKAHMPOBAHUA NO YacToTe:

¢ JINHEUHDbIA — IMHENHAA Pa3BepPTKa YacToTbl;
¢ Jlorapupmuueckuii — norapnpmunyeckan pa3BepTKa 4acToTbl;

e CermeHTHbI — peXMM CErMeHTHOMN Pa3BEPTKM.

Bbibop TMMa CKaHMPOBAHUA OTHOCUTCA K HacTpoMKam KaHana. KaHan, K KoTopomy
npumeHsetca GyHKUMA, AO/IKEH ObITb NpeABapUTeIbHO BblOpPaH KaK akTUBHbIN (CM. M.
Bbi6op aKTMBHOro KaHana).

YcTaHOBKa TMNA CKaHU poBaHnNA

Haxkmute KHoOnKy CTMmyn. B OTKpbIBLIEMCA OKHe Bblbepute Tpebyembli Tun,
LLe/IKHYB MO COOTBETCTBYHOLLEMY MOJIO.
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Crumyn

Craprt UenTp
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NPUMEYAHWE KHonka Tabauua cermeHToB B OKHe CTMMyA CTaHOBUTCA
AOCTYMHa nocne Bblbopa TMNa CKaHMPoBaHMA CermeHTHbIMN.

Tabnnua  cermeHtToB  nogpobHo  onmucaHa B M.
PenaktupoBaHue TabauLibl CErMEHTOB.

NMPUMEYAHUE Tun CKaHWPOBaHWMS MOMKET OblTb Tak e BblbpaH C

MOMOLLbIO MbILM (CM. N. YCTAaHOBKA TUNA CKAaHMPOBaHWUA).
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YcTaHOBKa AMana3oHa CKAaHUPOBaHUA

[lnanasoH CKaHUMPOBaHMA AO/KEH ObiTb YCTAHOB/MEH AN  JIMHEMHOTO U
norapudmMmyeckoro ckaHnMpoBaHua no YactoTe ().

[nanasoH CKaHWPOBAHMA 3a[43€TCA C NOMOLLbI HAYa/IbHOTO U KOHEYHOro 3HAYEeHU
(Crapt/CTon) nnu ueHTpanbHOro 3HaveHus v nonocol (LeHtp/Monoca).

Bbibop AMana3oHa CKaHMPOBAHMA OTHOCUTCA K HACTpOMKam KaHana. KaHnan, gna
KOTOPOro YCTaHaBAMBAETCA AMANA30H CKAaHMPOBaHMA, AONXKEH ObITb NpeaBapuUTENbHO
BblOpaH KaK akKTUBHbIM (CM. N. Bbi6Op aKTUBHOro KaHana).

YcTaHOBKA AMana3oHa CKAHUPOBaHUA

Haxkmute KHONKy CTumyn. B OTKpbIBLUEMCA OKHe WwenKkHuTe no noato Crapt, Cron
nnu LleHTp, Monoca n BBegnTe HeObXo0aMMble 3HAYEHMA C MOMOLLLbIO KNaBMATYpPbl.
3aBepLunTe HaCTPOMKY, HaxkaB KHoMKy OK.

NMPUMEYAHUE — Npun HeobxoammocTun BbibepuTe eguHULbI U3MEPEHUA BBOAUMOWN

BE/IMUYUHBI. TEKyLMe eaAnHULbI U3MEPEHNs OTOOpaXKatoTcA cnpasa OT Noas BBOAA
3HaYyeHus.
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NMPUMEYHAHUE

3HaueHua Craprt, Cron, UeHtp 1 MNMonoca onA amanasoHa
CKAaHMPOBAHUA MOKHO TaK e YCTaHOBUTb C MOMOLLbIO
MbIK (cm. nn. YcTaHoBKa 3HavYeHma nona «Crapt/LleHTp»,
YcTaHoBKa 3Ha4YeHua nonsa «Cron/Monocay).

Tak e ¢ nNomMouWwbl MbIWLN  MOXKHO  BbINOJIHUTb
nepekniodeHne mexagy pexumamu Crapt/UeHtp w
Cron/Nonoca (em. n. [epeKknwyeHne  pexunma
«Crapt/UeHTtp» 1 «Cron/Monoca»).
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YcTaHOBKa KO/IMYECTBA TOYEK

TouyKa M3MepeHus — 3TO BblOOpPKa AaHHbIX, NPOM3BEAEHHAA MNPU ONpeaeseHHOM
3HauyeHUM cTuMyna. B npouecce CKaHMPOBaAHUA M3MepUTEeNb MPOU3BOAUT CEPUID
nocnenoBaTe/ibHbIX U3MEPEHUA TOYEK [AAHHbIX, PAaBHOMEPHO PacnpeaeneHHbIX Mo
33aHHOMY Avana3oHy cTUMyna. Mpu 3ToOM CTUMYN U3MEHAETCA OT TOYKM K TOYKe B
COOTBETCTBUM C BbIBPaHHbIM TUMOM CKaHMPOBAHMUS.

KonnyecTtBo ToueK M3MEPEHUss — 3TO KOAIMYECTBO BbIOOPOK AaHHbIX, MPOU3BEAEHHbIX
M3MepuTeNeM 3a OAUH UMKA CKaHWpoBaHMA. KoJMYecTBO TOYEK [OOJ/IKHO ObiTb
YCTAaHOBNEHO A4/18 TMHENHOM U NorapudMUYEecKor pa3BepTKM MO YacToTe.

YBenmyeHne KoNmM4YecTBa TOYEK NPAMO NPONOPLUMOHANbHO YBETMYMBAET BPEMS LIMKAA
CKAaHMPOBAHMA W YMEHbLUAET MNPOU3BOAUTENbHOCTb M3MepeHUn. [na nonyyeHua
6onbliero paspelweHns rpaduKka KOIMYECTBO TOYEK YBENNUYMBAKOT. A yBeNUYeHuUs
NPOU3BOANTENBHOCTU U3MEPEHUMA KOJIMYECTBO TOYEK YMEHbLUAOT A0 3HAYeHUn,
obecneumnBaoWmMx NpuemseMmoe paspelleHme rpaduka. [ns noaaepKaHus BbICOKOW
TOYHOCTU M3MEPEHMUI KONMYECTBO TOYEK NPU KannbpoBke u namepeHusax MY gonkHo
coBNaAaThb.

Bbibop KonMyecTBa TOYEK CKAHMPOBAHMA OTHOCUTCA K HAcTpoOMKam KaHana. KaHan,
ANA KOTOPOro YCTaHaB/AMBAETCA KO/NIMYECTBO TOYEK, AONXKEH ObiTb NpeaBapuTesibHO
BbIOpPAH KaK aKTMBHbINM (CM. N. BbibOp aKTMBHOro KaHana).

YcTaHOBKa KO/IMYECTBA TOYEK U3MEepPeHUA

Haxxmunte KHonky Crtumyn. B OTKpbIBLLUEMCA OKHe, WenKkHuTe no nonto Yucno
ToueK. B OTKpbiBlLIEMCA OKHe BblbepuTe HEobxoAMMOE KO/NMYECTBO TOYEK W3
CruckKa.

NMPUMEYAHUE — [nAa ycTaHOBKM MPOM3BOJIBHOIO YMUCNA TOYEK HAXXMUTE Ha
KHONKy Bbonble n BBeguTe Heobxoammoe umcno. MaKcMmanbHOe KOMYECTBO
To4vek 100 001 gnhsa RVNA, 16 001 ana RNVNA.
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NPUMEYAHUE KonmnuyectBo TOYEK M3MEPEHUS TaK Ke MOKeT BblbpaTb C
NMOMOLLbIO MbILM (CM. N. YCTAHOBKA KOIMYECTBA TOYEK).
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YcTaHOBKA MOLLHOCTU

YpoBEeHb MOLLHOCTU CTMMYy/Na [AO/KEH ObiTb YCTAHOBNEH ANS  JIMHEWHOTO U
NorapudMmyYeckoro CKaHMPOBAHUA YacTOTbI.

OnucbiBaembli METOZ, YCTaHOBKM YPOBHA MOLLHOCTM MOMKET MCNO/b30BaTbCcA ANA
CErMEHTHOr0 CKaHWPOBaAHWA, B C/ly4yae YCTaHOBKM OAMHAKOBOM MOLLHOCTU OJ18 BCEX
CermeHToB. [11a YCTaHOBKN UHAMBUAYaNbHbIX YPOBHEN MOLLHOCTM CErMEHTOB CM. M.
PenaktupoBaHue TabauLbl CErMEHTOB.

YcTaHOBKa YPOBHA MOLLLHOCTM OTHOCUTCA K HAacTPOMKaM KaHana. KaHan, ana Kotoporo
YCTaHaB/NMBAETCA YPOBEHb MOLWLHOCTM, AONXEH bObiTb NpeaBapuUTeNibHO BblbpaH Kak
aKTUBHbIN (CM. N. BblIbOp aKTWMBHOro KaHana).

Ona pebnektomerpos CABAN R54, CABAN R140 n CABAN R150 ypoBeHb MOLLHOCTH
CTUMY/1a NEPEKNIOYAETCA MEXKAY BbICOKMM U HU3KMM ypoBHEM. COOTBETCTBUE YPOBHA
MOLLHOCTU CTUMYNA CM. B M. CNpaBOYHbIE TEXHNYECKME XaPAKTEPUCTUKMU.

Ona mopenen R60 wu  R180 3HayeHMe MOLWHOCTM CTMMYy/aa 334aeTcs B
COOTBETCTBYIOLL,EM NOJIE€ CTPOKU COCTOAHMA KaHana.
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YcTaHOBKA YPOBHA MOLLLHOCTH

Ha)kmute KHoNKy CTumyn. B OTKpbIBLUEMCA OKHE LWeNKHMUTE No nosto MOLWHOCTb.

Crapt LleHTp
85 MI'y 7.0425 Iy
'm Crumyn {b Cron Monoca
14Ty 13.915 Ty
9 3anyck Hucno Toyek 3anepxKa u3mep.
201 0 mc
ﬁm MacwTab Monoca N4
10 Kl
% KaHans MolwHOCTb %
Bticokas
m Mpadwmk Twn ckaHnpoBaHWs
- NuHel LI

Ona mopeneir CABAN R54, CABAN R140 n CABAN R150 B OTKpbIBLUEMCA OKHE
MoLWHOCTb WenKHUTE No Nonto BbIXoaHaA MOLWHOCTb 417 NEPEKNOYEHNA MeXKAay
BbICOKMM U HU3KMM YPOBHEM.

MowHocTb

BbixoOoHas MOWHOCTL h
Bricokasa

BY Bhixon
Brkn

Ona mopenen CABAN R60 n CABAN R180 B OTKpbiBlLEMCA OKHe MoOLWHOCTD
LWeNKHMTe No nonato BbixogHas MOWHOCTb M BBeAUTE HeobXoAMMbIA YPOBEHb
MOLLHOCTU CTUMYANA.
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BrixogHaa MoLH
0 obm %

BY Brixon

Brkn

SOURce:POWer (Tonbko gnsa R60 1 R180).

SCPI
SOURce:POWer:STATe (tonbko ansa R54, R140 n R150).

NPUMEYAHUE HacTpoiika ypOBHA MOLWHOCTM BO3MOXKHA TaK e ¢
NOMOLLbIO MbILLN (cm. n. YCcTaHOBKa nonA
«MouHocTb/PUKCHPOBaAHHAA YacToTay).
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OTKNIOYEeHME CTUMYINPYIOLLLErO CUTHaNa

cDYHKU,MFI npegHa3sHa4vyeHa AnA BPeMEHHOro OTKIKYEHUA CTUMYAnpytowero CurHana
Ha NopTe Usmeputensa. M3MepeHMﬂ C OTKNKOYEHHbIM CTUMYNTNPYHOWMM CUTHA/ZIOM HE
npon3ssoaAaTcAa.

[N  BKNOYEHMA/OTKNOYEHUA CTUMY/IUPYIOLLErO CUIHaNa HaXMMUTE KHOMKY
Ctumyn. B OTKpbIBLIEMCA OKHe WenkHuTe no nonto MowHocTb. B OTKpbiBlLIEMCA
OKHe MolwHOCTb WenKkHmuTe no nosato BY Bbixopd.

Crapt LleHTp
85 MI'y 7.0425 Ty
'm Crumyn {b Cron Monoca
14 Ty 13.915 Ty
9 3anyck Yucno Touek 3apepiKa usmep.
201 0 Mc
ﬁm MacwTab Monoca N4
10 Wy
% Kanansl MolwHocTe %
Bricokas
W Mpadwmk Twn ckaHnpoBaHWs
- JIMHENHBII
%o |

MowHoCTE

BbixooHas MoWHOCTE
Bricokan

BY Bbixog
Bkn %

OUTPut

SCPI
SOURce:POWer:STATe (tonbko ansa R54, R140 and R150).
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NMPUMEYHAHUE

OTKAtOYEHME CTUMYNUPYIOLLErO CUrHaNa AeNCTBYET Ha
M3MeEPUTENb B LIE/IOM, @ HEe Ha OTAeNbHble KaHasbl. B cTpoke
coCTosIHMA oTOoBparkaetca coobuieHne BY otk (cm. n.
CTpOKa coCToAHMA aHaIn3aTopa):

) 15.10.2021 09:52 20.00 °C
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PepaktupoBaHue Tabnnubl CEBrMeHTOB

Mpwn BbibOpe TMNA CKaHMpoBaHUA CermeHTHbIN (cm. n. Bbibop TMna cKaHMpPOBaAHWUA)
YaCTOTHbIA AMana3oH CTUMyNa COCTOUT W3 CErMeHTOB C  WMHAMBUAYA/bHbIMU
HacTpoiKamu. NMapameTpbl CKAHMPOBAHMA AR KaXKA0ro CerMEHTA YCTaHAB/IMBAOTCA B
Tabnuue cermeHToB. [N1A  Ka)KAOro CErmMeHTa AOMXHbl ObiTb  onpeaeneHbl
o0b6A3aTeNnbHble MapaMeTpPbl: YaCTOTHbIM AMaNa3oH M KOJIMYECTBO TOYEK U3MEpPEHMUS.
OnuMoHaNbHO 3a4aloTcA WMPKUHA nonockl MY, 3aaepkKa U3MEPEHUS U MOLLHOCTb
(MowHocTb TONbKOo ana R60/R180). B pexmme CErmMeHTHOro CKaHWPOBaHMA
M3MepPUTENb BbIMOJIHAET CKaHUPOBAHME BCEX CErMEHTOB B MOPAAKE BO3pPacTaHMUA
yacToTbl. B pe3ynbTate oTtobparkaercs oauH rpaduk, KOTOpbIN NpeacTaBaseT cobomn
COBOKYMHOCTb BCEX M3MEPEHHbIX AaHHbIX.

PepakTupoBaHMe TabaunLbl CErMEHTOB OTHOCUTCA K HAacTpoMKam KaHana. KaHan, ans
KOTOPOro pefakTupyeTca Tabnvua CermeHToB, [O/IKEH ObiTb NpeaBapuUTEbHO
BbIOpPaH KaK aKTMBHbIM (cm. n. Bbibop akKTMBHOro KaHana).
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OTo6pakeHne TabaunLbl CEerMeHTOB

Haxmute KHonKy Ctumyn. Boibepnte CermeHTHbIM TUN CKaHMpPoBaHKUA (cM. Bbibop
TMNa CKaHUPOBaHMA).

HaxkmuTe KHonKy Tabauua cermeHTOB.

Crumyn
Crapt LexTtp
85 My 7.0425 Ty
'm CTumyn {b Cron Nonoca
14 Ty 13.915 Ty
9 3anyck HYucno To4dex Jafep:Ka usmep.
201 0 mc
ﬁm MacwTab Monoca M4
10 Ky
% KaHansl MourHocTe
Bbicokas
m Mpaduk TunN CKaHUpoBaHWA
— CermMeHT Hbli
#“ Cucrema
= Pazmep MeHI0

OuneTp TabnudHo 3anepxka TabnuuHo MowHocTe Tabnu4yHo
OTkn OTKn OTKn
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SCPI SENSe:SEGMent:DATA

Kaxpana ctpoka Tabauupbl onpegenaer ognH cermeHT. Tabnvua MoXKeT coaepKaTtb OT
OAHOW A0 HECKONbKMX CTPOK. YNCNO CTPOK OrpaHUYEHO CyMMapPHbIM YUC/IOM TOYEK
Bcex cermeHToB (He 6onee 10001 ans RVNA, 16001 ana RNVNA).

NMPUMEYHAHUE CoceaHune cermeHTbl He MOTYT MepPeKpPbIBaTbCA B YAaCTOTHOM
obnacTu.

[Oob6asneHne u yganeHue CTpPoKU B Tabanuy cermeHTOB, pesaKTUpOBaHUE
3HayYeHui nonem

YT106bl 106aBUTL CErMEHT B TabaULY, HAXKMUTE KHOMNKY [,06aBUTb.
YT06bl YAANUTb CEFrMEHT M3 TabAuLbIl, HAXXMUTE Knasuwy YAanurb.

ANnAa BBOAA NapameTpa HaXXMuUTe Ha COOTBETCTBYIoW,ee nosie B Ta6m4u,e 1 BBeauTe
yncnosoe 3Ha4vyeHue.

NMPUMEYAHUE - TMepemeweHne no Tabauue CEermeHTOB OCYLLECTBAAETCA
Knasuwamm Hasuraumm (« T», « L », «&», «>»).

Tabnwua cerMeHToB

1My 1My 2
2 1My 1My 2
OuneTp TabnuyHo % 3anepxka TabnuyHo MowHocTe TabnryHo
OTKn OTKN OTkn
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BKAlOYEHUA U OTKAIOYEHUA AO0MNO/IHUTENIbHbIX CTOI'I6LI,OB

B Tabnuue moryT ObiTb BK/KOYEHbl Cleaytlolne AOMNONHUTENbHble CTON6UDI
napameTpoB: Noaoca nNponyckaHua MY, ypoBeHb MOLWHOCTU N BpeMA 3a4epKKn. Ecam
TaKoM cTonbeL, OTK/OYEH, ANA BCEX CErMEHTOB UCMOb3YeTCA OANHAKOBOE 3HAYeHMe,
YCTaHOBJIEHHOE /18 IMHEMNHOTO CKaHMPOBAHMA MO YacToTe.

LLlenkHuTe no nonam:

e dunbTp TAabBAMUHO 4717 BKAOYEHMA cTonbua Monoca NY;
¢ 3aaep)KKa TabAUUHO 4717 BKAOUYEHUA CTONOUA 3aAepiKKa;

e MoOWHOCTb TabAUYHO A8 BKAOYeHUA cTonbua MowHOCTb (TonbKo AnA
R60/R180).

2 1My 1 My 2
OuneTp TabnuyHo % 3anepxKa TabnuyHo MowHocTe TabnuyHo
OTrn OTrn OTrn

CoxpaHeHue u 3arpy3Ka Tabanubl cermeHTOB

Tabnuuy cermeHTOB MOMKHO COXpPaHUTb Ha gucke B ¢ainne *.SEG n B nocneacrsmm
3arpysuTb.

Haxmute KHonky CoxpaHutb. Bbibepute nytb M BBegute uma ¢anna B
OTKPbIBLUEMCA OKHeE.

[ns 3arpysku Tabauvubl C OUCKA HaXKMUTE KHOMKY 3arpysutb. Bbibepute nyTb u
BBeAUTE MMA dalina B OTKPbIBLLEMCA OKHe.
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Tabnwua cerMeHToB

1My 1My 2
2 1My 1My 2
OuneTp TabnuyHo 3anepxka TabnuyHo MowHocTe TabnuyHo
Bxn OTrn OTrn

C:\RVNA\Segment

noname.seg

SCPI MMEMory:LOAD:SEGMent, MMEMory:STORe:SEGMent
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YCTaHOBKa 3a4,e pXKKU U3MepeHuUn

B npouecce ckaHMPOBAHUA MO YacTOTe, MNOCAe Nepexoaa K HOBOM TOYKE M3MEPEHUN,
nsamepuTento Tpebyerca onpeaeneHHoe Bpema 41a cTabuamsaumm 4actoTbl CTUMYNA.
OYHKUMA 330EPXKKU U3MepeHMA [00aBNsSeT B KaKOoW TOYKE [OMOSHUTENbHYIO
BPEMEHHY0 3a4ePKKY MeXK Ay MOMEHTOM, KOrZa 4acToTa CTUMYa CTasna CTabuabHOM
M HayanomM u3MepeHusa. ITa PyHKUMA MOXKeT ObiTb nonesHa AnAa U3MepeHui
YCTPOMCTB C HONbLION 3NEKTPUYECKOM A/IMHOM (Y3KOMONOCHbLIX Lener ¢ 6onbliomn
ANUTENbHOCTbIO MepexoaHOro Npouecca, NpeBsblWwatowen BpeMs U3MepPeHuUa OLHOM
TOYKM).

OnucbiBaemblIn MeTOo YCTAHOBKU 3a4ePHKKUN U3MeEPEHNA MOKET UCNON1b30BATbCA AN1A
CErMEHTHOro CKaHMpoBaHWUA, B C/ly4ae YCTaHOBKMU OAMHaKOBOVI 3a4epPKKN OnAa BcCexX
cermeHTOB. ,ﬂ,l’lﬂ YCTaHOBKMU MHAMBM,D,yaIIbHOI‘;I 3a4EPHKKN B KaXXOJOM CErmeHTe CM. n.
PenaktnpoBaHue TabaunLpbl CEBrMEHTOB.

®OyHKUMA 3a4EPXKKN U3MEPEHUA OTHOCUTCA K HACTPOMKam KaHana. KaHan, K KoTopomy
npUmeHaeTca PYHKUMA, A0NKEH ObITb NpeaBapuTeNbHO BblIbPaH KaK aKTMBHbIN (cm. .
Bbi60Op aKTUBHOIO KaHana).

YcTaHOBKA 3HAaYeHUA 3a4ePrKKU

Haxkmute KHonKy CTUMyn. B OTKpbIBLUEMCA OKHE LWe/NKHUTE Mo noto 3apepiKa
usmep v B BeauTe Tpebyemble 3HaUYeHMA C MOMOLLLbIO KNaBuaTypbl.
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Crumyn
Crapt LexTtp
85 My 7.0425 Ty
'm CTumyn {b Cron Nonoca
14 Ty 13.915 Ty
9 3anyck HYucno To4dex 3afep:Ka usmep.
201 0 Mc R
ﬁm MacwTab Monoca M4
10 Ky
% KaHansl MourHocTe
Bbicokas
m Mpaduk TunN CKaHUpoBaHWA
— JNIVHENHRBI

SCPI SENSe:SWEep:POINt:TIME
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O6paTHOoe CKaHUpoBaHMue

Mo yMONYaHUIO CKaHUPOBAHME MO AMANa3oHy CTUMYyAa MPOU3BOAUTCA OT HUMKHEN
rPaHULbl K BepxHel. BKkatoueHHaa ¢yHKUMA OOPaTHOro CKaHMPOBAHMA U3MEHAET
HanpasB/ieHMe: CKaHUMPOBaHME NPOM3BOAUTCA OT BEPXHEM TrpPaHuUbl CTUMYAa K
HUMKHEMN.

®yHKUMA 0OPATHOro CKaHMPOBAHMA OTHOCWUTCA K HACTpPoOMKam KaHana. KaHan, K
KOTOPOMY MNpUMeEHsieTca QYHKUMA, A0/KeH ObiTb npeaBapuTeNbHO BblIOpaH KakK
aKTUBHbIN (cM. N. Bbibop aKTMBHOrO KaHana).

BKAKOUeHUe 1 OTKAKYeHUe 06paTHOro CKaHMPOBAHUA

Haxxmunte KHonKy Crtumyn. B OTKpbIBLUEMCA OKHe wWenaKHuTe no nonto Tun
CKaHMPOBaHUA. B OTKpbIBLLUEMCA OKHE LWenKHUTe no noato O6paTHbIi xoa,.
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Crumyn

Crapt UenTp
R 85 Mly 8.04251Ty
[ Cruirayn ‘{b Cron Monoca
16 MTu 15.9151Ty
9 3anyck Yucno Todek JafepKa nsmep.
201 0 mc
ﬁm MacwTab Monoca M4
10 kly
% KaHansi MowHocTe
Bricokas
aNYS Mpaduk Twun cKaHWpoBaHWA N
—— JIMHENHBII

Twn ckaHw pPOBaHWA

Norapudm

CermMmeHTHbIn

ObpaTHBIM Xon
OTKn h
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HacTtpouku tpurrepa
B 3TOM pasgene onucbiBalOTCA HACTPOWMKK TpUrrepa.

Tpurrep — 3TO CUrHan WM cobbiTMe, 3amnycKawoliee LUMKA  M3MEepeHus
pebnekTomeTpa. LIMKA M3MepeHUs BKAKOYAET MocnenoBaTe/ibHOE M3MEpPeHWe BCex
OTKPbITbIX KAHA/I0B OAHOTO 3a APYrMM. 10 3aBepLUEHUS U3MEPEHMA BCEX KaHA/IOB Bce
AOMOJIHUTE/IbHbIE TPUITEPbI UTHOPUPYIOTCA. ICTOYHMK Tpurrepa onpeaenser, oTKyAa
BO3HMKAIOT CUrHaNbl 3anycka. PeXum WHUUMAUMKM CUCTEMbBI TpuUrrepa onpeaensier
CKONIbKO TPUITEPHbIX CUTHANO0B ByAeT NPUHUMATbL pedIeKTOMETP.

MoapobHoe onucaHuMe Auarpammbl COCTOAHMIK Tpurrepa cm. B n. [duarpamma
COCTOAHUM TpUrrepa.

B HacTpoWKku Tpurrepa BxoaaAr:

® BbIOOP MCTOYHMKA TpUrrepa (cm. n. UCTOYHWK Tpurrepa);

.Bbl60p pexnma uMHUumnaumm CUCTtembl Tpurrepa (CM. n. PeXxum uHMUMaAUNMK
CUCTEMbI TPUITEPA).

B KauecTBe MWCTOYHMKA TPUITepa MOMKHO WCMNOAb30BaTb BHELUHEe YCTPOMCTBO.
MoapobHoe onucaHMe HACTPOEeK BHELUHEro Tpurrepa cm. B M. HacTpoWKW BHeLWHero

Tpurrepa.

PedbnekTOMETP MOMKET BbITb MCTOYHMKOM TPUITEpa 418 APYIUX YCTPOMCTB, AJ1A 3TOro
npeAHasHayeH BbixoA Tpurrepa (cm. n. Boixoa Tpurrepa).
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Anarpamma coCTossHUM U Nepexoaos TpUrrepa
Cuctema Tpurrepa paboTaeT Ha ypOBHE U3MepUTens.

N3mepuTenb MOMKET HaXoAUTbCA B OAHOM U3 CAeAyHOLLUX TPEX COCTOAHWIA:

e Cton — u3MepuTeNnb OXWUAOAET nepexoga Tpurrepa B cocTosHue "OxupgaHue
Tpurrepa";

e OXXupgaHue Tpurrepa — M3MEpPeHUA He MPOU3BOAATCA, U3IMEPUTENb OXKUAAeT
curHan Tpurrepa. CUrHan reHepuMpyeTca aBTOMATUYECKU, eCciun BblbpaH UCTOYHMK
Tpurrepa "BHyTpeHHUI" (cm. n. UCTOYHUK Tpurrepa);

e LlIMKn usmepeHna — BCce KaHa/ibl U3MEPAIOTCA NO ovepeau.

Ha pucyHKe HUXKe NoKasaHbl COCTOAHUA U3MEPUTENA U NEPEXoabl MeXay HUMMU.

OmmuaaHKWe Lipren
TpUITepa MzMepeHuA

PucyHok 53 — CoctoaHuA 1 nepexoabl NIsmeputens

B Ta6!'IVILI,e HUXXe OMnUCaHbl nepexoabl mexay COCTOAHUAMU NUSMEPUTENA.

Mepexop, Ycnosue MporpammHan Komanpa SCPI
nepexopa KHOMKa
1.1 BkntoueHme — —
NUTaHMA.
K COCTOAHUIO
Cron Cépoc. Cucrema > SYSTem:PRESet, *RST
HauvanbHas
YCTaHOBKa
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Mepexopg,

1.2

Cron —>
OXxupaHue
Tpurrepa

1.3

O»KupgaHue
Tpurrepa —
LUukn

nsmepeHus

Ycnosue
nepexopaa

MNpepbiBaHMe
TEeKywero uuKkna
N3MepeHuns.

N3meHeHHne
HaCTpoeK
pednektomeTpa B
nHTepdeice
nporpamme  Uau
Komangoi SCPI.

Mpn  BKAKOYEHUE
pexunma
MHULMALNK
CcUCTEeMbI TpuUrrepa
“cTron".

Kaxkabin pas, ecnum
pPeXnm
MHULMALUM
cUCTEeMbI TpuUrrepa
"nosTopHbIN".

OanH pas, Korga
BK/1tOYaeTCA
pPEXMM
MHULMALNK
cUCTeMbl TpuUrrepa

LT

"oAHOKpPaTHbIN".

ABTOMATHYECKMN,
ecnm WUCTOYHMK
Tpurrepa
"BHYTPEHHUIA".

Mpu noctynneHnn
CUrHana Ha BXOA,
BHELUHEro

MporpammHas
KHOMKa

Hanpumep:
Crumyn > Crapt

3anyck >
Pexum 3anycka
> Cron

3anyck >
Pexkum 3anycka
> MoBTOPHbIN

3anyck >
PexXum 3anycka
> O 4HOKpaTHbI

3anyck >
UcTouHMK
3anycka >
BHyTpeHHUA

3anyck >

UCTOUYHUK
3anycka >
BHewHwu
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INITiate

TRIGger:SOURce
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Mepexopg,

1.4

LUukn
U3mepeHua —
> OXunpaHue
Tpurrepa

Ycnosue
nepexopaa

Tpurrepa,
NCTOYHUK
Tpurrepa
"BHewWwHUN".

ecnun

Mpn nonyyeHun
KOMaHAb! SCPI,
ecnu NUCTOYHUK
Tpurrepa "wuHa".

Mpwn Ha*KaTuu
NporpaMmmHOM
KHOMKWM  PyuyHoM
3anyckK, ecnm
NCTOYHUK
Tpurrepa
"pyuHon".

Mo OKOHYaHMUIO
UMKna
U3MepeHnsa, ecnu
pexunm
MHULMALMK
CUCTEeMbI TpuUrrepa
"nosTopHbIN".

Nocne namepeHna

TOYKMU, ecnm
nencTeme  BXo/a
Tpurrepa

yCTaHOBNEHO "Ha
TOUKy" (kpome
CABAN R54,

CABAN R140)

MporpammHas
KHOMKa

3anyck >
UcTouHMK
3anycka > lLlvHa

3anyck >
PexXum 3anycka
> O AHOKpPATHbIN

3anyck >
UcTouYHMK
3anycka >
BHyTpeHHUA

PyuyHoM 3anyck

3anyck >
PeXum 3anycka
> MoBTOPHbIN

3anyck > Bxogp,
Tpurrepa >
Dewcreue > Ha
TOUKY
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TRIGger:SINGle,
TRIGger, *TRG

INITiate,
TRIGger:SOURce
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Mepexopg,

1.5

LUukn
n3mepeHua —
> Cron

Ycnosue
nepexopaa

Mo  OKOH4YaHuIo
LUMKNa
U3MepeHuns, ecnu
OTKNOYEH PEXKMM
MHULMaLNK
CUCTeMbI TpUrTepa
"nosTopHo".

MporpammHas
KHOMKa
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UCTOUHUK TpUrrepa

Bo3MOKHO BblOpaTb 0AUH U3 YeTbIpex UCTOYHMKOB Tpurrepa. HacTtpoika aencrayer
Ha ypoBHe nsmepuTens.

UcTouHMK
3HayeHue

Tpurrepa

BHyTpeHHMA CvrHan Tpurrepa reHepmpyeTcsa nsmepuTtesniem aBTOMaTUYECKN,
Mo 3aBEPLUEHUM KAXKAO0M PaA3BEPTKM.

[no

YMONYaHUIO]

BHeLwwHuit CurHanom Tpurrepa ABAAETCA JIOTMYECKMA CUTHAN Ha BXoAe
BHeLWHero Tpurrepa (cm. n. HacTpoiKkM BHELWHero Tpurrepa).
MPUMEYAHUE — HacTpoiKku HegocTynHa ans pedaekTomerpa
CABAN R54 v aHanusaTtopa ueneit RNVNA.

WuHa CurHanom Tpurrepa asnaetrca SCPI wam COM  KomaHAa

nporpammbl aBTomMaTmsauunin.

PyuHoi1 3anyck OpHOKpaTHbIN 3anyck CKaHMpPOBaHMA no HaXKaTuto
NPOrpaMMHOM  KHOMKM Py4yHOM 3anyck B WUHTepdelice
nporpammbl. 10 OKOHYaHUM  U3IMEPEHUA  U3MepUTenb
nepexoauT B coctoaHue Cron.
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YcTaHOBKa UCTOYHUKa TpUrrepa

Ha)XmuTte KHONKY 3anycK. B OTKPbIBLUEMCA OKHE WenKHUTE No nonto UCTOYHUK
3anyckKa. B oTKpbiBLIEMCA OKHE BblbepuTe Tpebyemblii ICTOYHUK TpUrrepa.

m CTumyn

W Mpadwmk Pexxum 3anycka
MoBTOpPHLIN
£ Cucrema WcToyHuK 3anycka
“ ; R
BryTpenHui

McTounnk 3anycka

BHewHMIA %

WHa

[Ona yCTaHOBKM MCTOYHMKA Tpurrepa PydyHoi 3anyck:

e BbibepuTe pexmm 3anycka OAHOKpaTHbIM ( cm. N. PeXum MHUUMaLUK
cUCTEMbI TpuUrrepa);

e BbIbepuTe NCTOYHMK Tpurrepa BHyTpeHHUN.
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Pesxam 3anycka
OnHOKPET Helid

WMcTounnk sanycka
BHYTpeHHMIA

KHonKa Py4yHOM 3anycK nosBASETCA BHM3Yy B NpPaBoM MNaHenM MNpPorpaMMmMHbIX
KHOMOK.

#n Cuctema

<= Pazmep MeH0

9 PyyHoit 3anyck

B

SCPI TRIGger:SOURCce, INITiate
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Pexxum nHuumaumm Tpurrepa

PeXXum MHMUMAUMW TpUrrepa OnNpeaensieT BKAOYEHWE W3MEPUTEeNss B LMUKA
M3MEpPEHUs Mo CUrHany Tpurrepa. BoamoKHO BblIOpaTb OAMH M3 cnedylowmx Tpex
PEXUMOB (CM. TabauLy HUKeE).

Pexxum
3HayeHue
IV ET
MoBTOpHDbIN N3mepuTenb npuHMMaeT 6ecKOHEYHOEe KONMYECTBO CMIHa/oB

Tpurrepa, unMkn namepeHunA BbINOJTHAETCA Ka)'l'(ﬂ'blﬁ pa3 npu

[no ymonyanuio] O6Hapy)'KeHMVI TpurrepHoro curHana. LUukn wmnsmepeHmsa
BK/IlOMaeT nocneaosaTtesibHOe U3MepeHUe BCeX OTKPbITbIX
KaHa/10B O4HOTO 3a APYTUM.

O HOKpaTHbIN MUameputenb npuHUmaetr oOAMH CcuUrHan Tpurrepa. [locne
BK/IOYEHUA pexuma, npu  OobOHApyKeHUU TpUITepHoro
CMUrHanNa, BbINOAHAETCA OAMH UMKA  u3mepeHua. Lukn
M3MepeHna BKItOYaeT nocnenoBaTe/ibHOE M3MepeHue BCex
OTKpbITbIX KaHanoB ogHoro 3a gpyrum. [locnhe ero
3aBepLleHna u3MepuTenb Nepexoaut B pPeXxmm MHULMaUnm
Cron.

Cron N3meputenb He NPUHUMAET TPUTTEPHbIX CUTHANOoB (Tpurrep B
coctoAHum Cron).
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YCTaHOBKa peXXuma MHuUMaLum Tpurrepa

Ha)XmuTe KHOMKY 3anycK. B OTKPbIBLUEMCA OKHe WenkHuTe no nonto Pexum
3anycKa. B oTKpbIBLIEMCA OKHE Bbibepute Tpebyemblii perknm.

m CTumyn

% KaHanol

W Mpadwmk Pexxum 3anycka b
MoBTOpPHLIN

ﬁﬂ Cuctema WcTounmk 3anycka
BHYTpeHHMIA

Pexm 3anycka

Cron

OOHOKpPAT HbliA b

SCPI INITiate:CONTinuous, INITiate
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HacTpoiiku BHelHero Tpurrepa

NMPUMEHAHUE Pebnektomerp CABAN R54 He wumeeT BxoAa BHELIHEro
Tpurrepa.

HacTpoiika ¢yHKLMM BHELUHErO TpUrrepa 3aB1UCAT OT moaenun pedp/IeKToOMeTpa.
Pednekrometpbl R60, R150 n R180

CurHanom BHeLWHero Tpurrepa ABAAETCA NOrnYecKkui CUrHan, I'IOCTVI'I&POLLI,MVI B

pednekTomeTp yepes pasbem TRIG IN/OUT Ha Topuesoi ctopoHe (cm. nn. CABAN
R60, CABAN R150, CABAN R180).

TRIG
IN/OUT

PucyHok 54 — Bxoa/Bbixos Tpurrepa
[na paboTbl C BHELWHUM TPUTTEPOM:

e BblbepuMTE UCTOYHUK TpUrrepa BHewwHUA (cm. N. UCTOYHMK Tpurrepa);

® YCTAaHOBUTE AN1A BHELUHEro Tpurrepa TakKT, NONAAPHOCTb, NOJZIOXEHNE U 3a4EPXKKY.

Pedpnekrometp R140

CUrHanom BHELWHEro Tpurrepa ABNAETCA JIOTMYECKUA CUTHAA, MOCTYNalowWmnin B
pebnekTtomeTp yepes pasbem EXT TRIG Ha TopueBoin ctopoHe (cm. n. CABAN R140).

[na paboTbl C BHEWUHUM TPUITEPOM BblbepUTE UCTOUYHUK Tpurrepa BHewHui (cm. n.
WNCTOYHMK TpuUrrepa).
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[encTBme BHeLWHero Tpurrepa

NMPUMEYHAHUE

HacTtpoiKku HepgocTynHa ana pepnektomerpa CABAN R140.

dyHKUMA onpeaenser, byAeT v 3anyLweH NOAHbIA LUMKA U3MEPEHUIN NN U3MEPEHME
OAHOM YaCTOTHOM TOYKM MPU NONYYEHUN CUTHANA BHELLHEro Tpurrepa.

DenctBue BHelWHero

Tpurrepa

Ha pa3sepTKy

[no ymonyanuio]

Ha Touky

3HayeHue

OAMH curHan Tpurrepa 3anyCcKaeT MOJHbIM  LUMKA
M3MEpPEHUA, T. €. eCTb U3MEPEHUNE BCEX YACTOTHbIX TOUYEK
BO BCEX KaHa/saX, BXOAAWMX B LUK U3IMEPEHUA.

OAVH CUrHan Tpurrepa 3amnycKkaeT M3MepeHue OOHOM
YaCTOTHOM TOYKM KaHana. Cneayowmii curHan Tpurrepa
3aMnyCcKaeT U3MepeHUe cneaytolleli TOYKM KaHana u T. A.
Mo  3aBepWeHUd  WM3MEepeHMs  OAHOro  KaHana,
OCYLLECTBNAETCA MEPEXOA K Ceaytolwemy KaHany, uT. 4.

Mo ymonyaHuio GpyHKUMA OTKAKOYEHA (aenicTBue — "Ha pa3BepTKy") npu nonyyeHuu
Ka*k[Oro CUrHafia BHELWHEro Tpurrepa 3amnyCcKaeTcA MOJHbIA UMKA M3MepeHua (Cm.

PUCYHOK HUKeE).

T:]E,.EI,Ep}KKH
e B—
BHewHuWi
Tpurrep \
|
LS
YeraHoeka 1 Beibopra 1 |Ycravoeka 2 |Boibopka 2 |= == [YcTaHoeHa N|Bmbopra N
- ]
Cic

PucyHok 55 — [leiicTBME BHELWIHErO TpUrrepa "Ha pasBepTKy"

Mpwn BKAOYEHHOM OYHKUMKM (gelicTBMe — "Ha TOYKYy" ) OOMH CUrHAn Tpurrepa
3anycKaeT n3mepeHune O4HOM YacTOTHOM TOYKM KaHana (CM. pUCYHOK HUKe).
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e

PucyHoK 56 — [lencTBme BHELWIHEro Tpurrepa "Ha To4Yky"

YcTaHOBKa 4eUCTBMA BHELLHEro Tpurrepa

Haxkmute KHOMKKM 3anyck > Bxopg, Tpurrepa. B oTKpbIBLIEMCA WENKHUTE MO MO0
DeiicTBue ana nepeknoyeHna mexay AeUCTBUAMM BHELLHEro Tpurrepa.
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MonapHOCTb BHELWIHero Tpurrepa

NPUMEYAHUE HacTtpoiKku HepgocTynHa ana pepnektomerpa CABAN R140.

MonapHocTb Tpurrepa  3HaueHue

OTtpuu. PpoHT CurHanom Tpurrepa ABNAETCA OTPULATENbHbIA GPOHT
MMMYNbCa Ha BXOAE BHELLUHEro Tpurrepa.

[no ymonyanwuio]

Monox. ppoHT CurHanom Tpurrepa ABNAETCA MNOJIOXKUTENbHbIN GPOHT
MMMyNbCa Ha BXOAE BHELUHEro Tpurrepa

YcTaHOBKA NOJIAPHOCTU BHELUHero Tpurrepa

HaxkmuTte KHONKK 3anyck > Bxop, Tpurrepa. B oTKpbiBLEMCA LWENKHWUTE MO MO0
MonspHoOCTb oN1A NepeKkntoYeHna NONAPHOCTM TpUrrepa.
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MonoxxeHue cUrHana BHELWHEro Tpurrepa

NPUMEYAHUE HacTtpoiKku HepgocTynHa ana pepnektomerpa CABAN R140.

®PyYyHKUMA MNONOXKEHWE CUTHANA BHELIHero Tpurrepa onpenensier, B KaKOM MOMEHT
N3MEepPUTENIb OXKMAAET CUTHAN BHELWHEro Tpurrepa — nepes, yCTaHOBKOM 4YacTOTbl
cTuMmyna uaun nepes Bbibopkoin ALIM. YcTaHOBKA 4acToTbl CTUMyAna npeawecTsyer
N3MEPEHUNIO ANA KaXKA0N TOYKM U3MEpPEHUA.

MonoxeHwue
3HaueHue
Tpurrepa
Ao CurHan Tpurrepa oxupaetrca nepesn Bblbopkoin ALMN, korpa
CeMnIMpoOBa 4acToTa CTUMY/JA  YXe  yCTaHoBneHa. [locne  BbIOOPKM
HUA pedpNeKTOMETP aBTOMATUYECKM NEPEXOAMT Ha  CaeayloLyro
4acToTy (CM. PUCYHOK HUXKe).
[no
YMOAYaHWIo] T sanepxct
BrewrHui
TpUrrep
—_—
YeTaHoewa 1 BriGopra 1 |YeraHoeka 2 |Boibopka 2 (= - = |YeTaHoeka N|Boibopra N

Y]
Y]

MonoxeHue "nepes BbIOOPKON", TAaKT BHELWIHEro Tpurrepa "Ha

pa3BepTKy"
Taa,.u,eg>+<|<u TSE,EI,BEH{KH ITagg [kl
BrelwHWit
Tpurrep
2
a lds
YcTaHoBKa 1 BoiGopka 1 |YcTaHoewa 2| |Boibopka 2 |VeraHoska 3 BoiBopka N |YcTaH
22 20
L - L5

~n

MonoxeHue "nepes BbIbOPKON", TAaKT BHELWHEro Tpurrepa "Ha
TOuKy"

Do 3arpy3ku  CurHan Tpurrepa oXKuaaeTcs nepes,ycTaHOBKOM YacToTbl CTUMYIa.
YCTaHOBKA 4acTOTbl HAyMHaeTcs npu  MOCTYN/JeHUN CUrHana
Tpurrepa (CM. PUCYHOK HWKe). Mocne 3aBeplleHUs YCTaHOBKM
4acToTbl pedpneKToOMeTP HauynHaeT BblbopKy ALM.

230



MonoxxeHue
Tpurrepa

3HaueHue

Taa,qegm{u
BHewHuiA

TpUrrep _\

Ycranoera 1| Bel

Bopka 1 |Ycranoeka 2 | Boibopka 2 (== =|YcraHoeka N

BriGopka N

MonoxeHune "po 3arpy3kn”, TakT BHELWHeEro Tpurrepa "Ha

Buewruit
Tpurrep

ITaa,qegxm

pa3BepTKy"

[aY]

' Taa,qeg>|<»<m

£0

ITSS,.'J,EEXKH

YcraHoeka 1

[aY]
vl

Boibopra 1l | |YcTaHoBHa 2

Bmbopka 2

YcraHoeka N

Bei1b¢

MonoxeHue "po 3arpyskn”, TakT BHELWHero Tpurrepa "Ha To4Yky"

NPUMEYAHUE JaHHaa PyHKUMA MUCMONb3YyeTcA COBMECTHO C AeNCTBMEM
BHelWHero Tpurrepa "Ha Touky" (cm. n. [leicTBne BHELIHEro
Tpurrepa). Mpu ee MCNONb30BaHUM C AENCTBUEM
cobntogeHo

pa3BepTKy", NonoXeHWe Tpurrepa

TONbKO /17 NepPBOM TOYKU U3MEPEHMUS.
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YcTaHOBKa NONOXKEeHUA NONOXKEeHUA TpUurrepa

Ha)xmute KHONKKM 3anyck > Bxop, Tpurrepa. B oTKpbiBWEMCA WENKHUTE NO MO0
MonoxeHue anAa nepekntoveHna NONIAPHOCTU TpUrrepa.

m CTumyn

E Macwrab PexkuM 3anycka
MoBTopHIiA

% KaHanb WcTounmk 3anycka
BHYTpeHHMIA

ﬁﬂ CucTema

= Pazmep MeHI0

Bxopa Tpurrepa

NeicrTeue
Ha passepTry

lNonapHoCTE

OTtpwu. dpoHT
MNonoxeHwe b
Ho cemnnmp.

3anepxKa
0 nc

SCPI TRIGger:EXTernal:POSition
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3apepiKKa Tpurrepa

NPUMEYAHUE HacTtpoiKku HepgocTynHa ana pepnektomerpa CABAN R140.

PyHKUMA 3a4epKKa BHELLIHEro TpuUrrepa onpegensaeT 3a4epKKy peakumm Ha CUrHan
Tpurrepa (CM. PUCYHOK HUKe). 3HaYeHMe 3a4epKKu nmeet ananasoH ot 0 go 100 c ¢
paspeweHmem 0,1 mKc.

Taa,qepxm
i B—
BHewHui
TpUITEp \
- |
LS
YcraHoeka 1 Boibopka 1 |Ycradoeka 2 |Boibopka 2 |« = = [YcraHoeka N|Boibopra N
=]
LA

PucyHoOK 57 — 3agepKKa BHeWHero Tpurrepa
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YcTaHOBKa 3aepPKKu Tpurrepa

Ha)xmute KHONKKM 3anyck > Bxop, Tpurrepa. B oTKpbiBWEMCA WENKHUTE NO MO0
3apaeprKKa. 3aTem BBeaMTe HEOH6X0AMMble 3HAYEHMA C MOMOLLLbIO KNaBUaTypbl.

m CTumyn

E Macwrab PexkuM 3anycka
MoBTopHIiA

% KaHanb WcTounmk 3anycka
BHYTpeHHMIA

W Mpadwmk

ﬁﬂ CucTema

= Pazmep MeHI0

Bxopa Tpurrepa

NeicrTeue
Ha passepTry

lNonapHoCTE
OTtpwu. dpoHT

lMonoxeHwe
Ho cemnnmp.

3anepxKa %

0 nc

SCPI TRIGger:EXTernal:DELay
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Bbixop Tpurrepa

NPUMEYAHUE Bbixog Tpurrepa goctyneH 8 mogenax CABAN R60, CABAN
R150 v CABAN R180.

Bbixo4 Tpurrepa npeaHasHayeH 418 CUHXPOHM3AUMU BHELHUX YCTPOMCTB C LMKAOM
namepeHus pepnektomeTpa.

[lna BblIBOAA NOTMYECKOrO CUrHana w3 pedieKTomMeTpa BO3MOXKHO MCMO/b30BaTb
pasbembl TRIG IN/OUT nan REF 10 MHZ/TRIG OUT (cm. puUCyHOK HuKe). B Tabauue
HMXKe MOKa3aHbl BO3MOXHblE CNoCcobbl MCNONb30BAHUA 3TUX PAa3beMOB.

N/ - N/
REF 10 MHz TRIG
TRIGOUT .,_.\ / IN/JOUT

= .  —

PucyHok 58 — Pasbembl Bbixoga Tpurrepa B mogenax CABAN R60 n CABAN R180

Tabnuvua 17 — dyHKumMm pasbemos pediektomeTpa TRIG IN/OUT n REF 10 MHZ/TRIG
ouT

dyHKuMa pasbema REF 10 MHZ/TRIG

(o} TRIG IN T
YHKUMA pa3bema TRIG IN/OU ouT

Bxopg Tpurrepa Bbixog Tpurrepa

nnm
Bxo4 onopHOM YacToThl
nnu
BbIxo4, ONOPHOM YacTOThI
Bbixog TpUrrepa Bxon, onopHoOM YacToThl
nnu

Bbixog, OI'IOpHOVI YaCTOTbl
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Ncnonb3osaHue pasbema TRIG IN/OUT ana BbiBOAa 10MMHYECKOrO CUTHaNa:

e BbibEepuUTE WUCTOYHMK Tpurrepa BHyTpeHHuit mam LWuHa (cm. n. UCTOYHUMK
TpUrrepa);

® BK/ZIKOYUTE BbIXO4 TpUrrepa (CM. n. YCTaHOBKA BbIx04a Tpmrrepa);

e yCTaHOBUTE COOTBETCTBME GPOHTA/CcnNada cMrHana Ha Bbixode Tpurrepa cobbITuio
(cm. n. MonspHOCTb BbIXxOAa TpUITEPa);

e BbibepuTe ycnosue cpabatbiBaHUA Bbixoda Tpurrepa (cm. n. PyHKUMA BbIxOAa
Tpurrepa).

Mcnonb3osaHue pasbema REF 10 MHZ/TRIG OUT 14 BbiBOAA 10rMYECKOro CUrHaNa:

¢ BblbepuTe BHELWHMI NCTOYHMK Tpurrepa (cm. n. UCTOYHWMK Tpurrepa);

® BK/IKOYUTE BbIXO4 TPUITEPA (CM. n. YcTaHOBKA BbIX0Aa Tpmrrepa);

® yCTaHOBWUTE COOTBETCTBME PPOHTA/CNaja CUrHana Ha BbIXxoAe TpUrrepa cobbITUIO
(cm. n. NonAapHocTb BbIXOAA TpUrrepa);

e BbibepuTe ycnoBue cpabaTbiBaHMA Bbixoaa Tpurrepa (cm. n. PyHKUMA BbIxoAa
Tpurrepa).

NMPUMEYAHUE BkntoyeHne BbiIxoga Tpurrepa ONOKMpPYeT  yCTAHOBKY
MCTOYHMKA 3anycka Tpurrepa. B nporpamme B none
UcTouHMK 3anycka noseuTca coobuieHne [6nokupoBaH
TRIG OUT].
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MonapHocTb BbIXoAa TpUrrepa

MonapHoCTb
3HaueHue
BbIX0OA4a TpuUrrepa
OTpuuatenbHasn Cnapg cMrHana Ha BbIXxoAe Tpurrepa CoOoTBETCTBYET CObbITHIO.

®OpoOHT cuUrHana Ha BbIXOAE TpuIrepa COOTBETCTBYET

MonoxurenbHan
cobbiTUIO.

YcTaHOBKa NONAAPHOCTU BbiXoAa TpUrrepa

Ha*kmuTte KHONKK 3anycK > Bbixoa, Tpurrepa. B OTKPbIBLLEMCA WENKHUTE N0 NOAto
MonapHOCTb ANA NepeKtoYeHnA NONAPHOCTU BbIXOAA TpUrrepa.

m Crumyn

E Macwrab PexkuM 3anycka
MoBTopHLIiA

% Kananol MCTouHUK 3anycKa
BHYTpeHHMIA

’%& Mpadwmk

#ﬁ Cucrema

4= Pazmep MeH0

Boixon Tpurrepa

PaspewmnTs BoiXx0a
OTKn

MNonapHocTe %
OTtpuu. dpoHT

lNonoxeHwe
Jo zarpy3axun

SCPI TRIGger:OUTPut:POLarity
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YcTaHOBKa BbIXoga TpUrrepa

Bbixoa 3HayeHue
OTKn Bbixo4 Tpurrepa oTKAOYEH.
Bkn Bbixoq, Tpurrepa BKAKOYEH.
NMPUMEYAHUE Ecnu BbibpaHa ¢pyHKUMA FoToB K TpUrrepy (cm. n. PyHKumMA

BbIXOAa TPUITepa), WCTOYHUK Tpurrepa [oJKeH ObiTb
yCTaHOB/MEH Ha BHeWwHWA, 4YTOObI aAKTMBMPOBATb BbIXOA,
Tpurrepa (cm. n. UCTOYHUK Tpurrepa).

BKntoyeHue u BbiKAOYEHUE BbiXoA4a TpuUrrepa

HaxkmuTe KHONKKM 3anycK > Bbixoa, Tpurrepa. B OTKpbIBLIEMCA WeNKHUTE No NOAto
Pa3pewwuntb BbIXOA,. 41A BKAOYEHNA NN BbIK/IKOYEHUA BbIXOAa.

238



4= Pazmep MeH0

Pexxum zanycka
MoBTopHLIiA

MCToYHKMK 3anycKa
BHYTpeHHMIA

Boixon Tpurrepa

PaspewmnTs BoiXx0a
OTKn

MNonapHocTe
OTtpuu. dpoHT

lNonoxeHwe
Jo zarpy3axun

SCPI TRIGger:OUTPut:STATe

239




dyHKUMA BbIXOAa TpUrrepa

®yHKUMA BbIXO4a TpUITepa onpeaenser ycnoBue, Npu KOTOPOM Ha Bbixoge Tpurrepa
reHepupyeTca N0rMYeckmnn curHan.

dyHKuMA Bbixoaa
Tpurrepa

[o 3arpy3sku

Ao cemnaunp.

Mocne cemnaup.

FoToB K TpUrrepy

(dyHKUMA
HeaoCTyNHa

CABAN R150)

ans

KoHeL, pa3sepTku

U3mepeHue

3HaueHue

EAVMHUYHBIN MMNYNbC Nepen, yCTaHOBKOM YacToTbl.
EAVHUYHBIN MMNyNbC Nepes BbiI6OPKON.
EAMHWYHBIN MMNYybC NOC/E BbIBOPKM.

NHbOpMUMpPYET O rOTOBHOCTU NPUEMA CUTHANA BHELLHEro
Tpurrepa. MonoxkeHune curHana "rotos K Tpurrepy" 3aBucut
OT HACTPOMKN MNONOKEHNS CUTHANa BHELLHEro Tpurrepa.
Mocne NoCTyN/IeHNst CUTHaNa BHELLHEro TPUITepa CUrHan
FOTOBHOCTM K TPUITEPY CHUMAETCA U HAYMHAETCSA U3MEPEHME.

EAMHMHHbIVI MMnynbcC B KOHUE CKaHUPOBAHUA.

JNVUTEeNbHOCTb MMNY/bCa PaBHA ANUTENbHOCTUM U3MEPEHUS
OT NepBOW A0 NocieAHeN TOUKN.

dopmnpOBaHNE BbLIXOOHOTO CUTHana TpWUrrepa, B 3aBUCMMOCTM OT BblbpaHHOM
bYHKUMM BbIXOAA TPUITEPa, NOKAa3aHO Ha PUCYHKAX HUKE.
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PucyHok 59 — BbixogHoWM curHana Tpurrepa (3a ucknoveHmem "rotos K Tpurrepy")
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BHewHwuii BHewHMIH
TpMrrep Tpurrep

BHewHwmn Tpurrep "o cemnamposaHma" BHewHuM Tpurrep "po 3arpyskn”

PucyHoKk 60 — BbixogHOWM curHana Tpurrepa (TonbKo "rotos K Tpurrepy")
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YcTaHOBKa pyHKL MM BbiXoga TpUrrepa

Ha)kmuTte KHONKKU 3anycK > Bbixog Tpurrepa. B OTKPbIBLLEMCA OKHE LLEeNKHUTE NOo
nonto MonoxeHue. B oTKpbiBLUEMCA OKHE BbibepuTe Tpebyemyto GyHKLUMIO BbIXOAA
Tpurrepa (cm. Tabaunuy Bbiwe).

w Crumyn
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% KaHansi McTo4HMK 3anycka
BHYTpeHHMIA
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<= Pazmep MeH0

MNonoxeHwe
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YcTaHOBKA namepaembliX NnapameTpos
B naHHOM pasgene onucbiBaeTcs BbIbOp M3mepAaeMoro napamerpa ans rpaduka.

PednekTomeTp No3BONAET U3MEPATD:

e S-nMapameTpbl Uccneayemoro ycTponcTea (CM. n. S-napameTpsbil);

e a6CONIOTHYIO MOLWHOCTb Ha BxoZe npuemHuKa gna mogener CABAN R60 wu
CABAN R180 (cm. n. A6contoTHble n3mepeHus);

e S-napameTpbl AIMHHON AUHUK (¢ nomoubio ACMB2506, cm. n. UsmepeHue S-
napameTpoB AJIMHHOW INHUW).
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S-napameTpbl

Pednektometrp uMmeeT OAMH  M3MEPUTENbHbLIM  MOPT, KOTOPbIM  ABNAETCA
OAHOBPEMEHHO  WMCTOYHMKOM  CTUMYJ/IMPYIOLWLErOo  CUTHana UM NPUEMHUKOM
OTPA*KEHHOrO curHana. Mo3Tomy OAMHOYHbLIM pedNeKTOMETP MNO3BONAET U3MEPATb
TONbKO Napametp S11.

PaboTatoume COBMECTHO HECKOIbKO pedpneKTOMETPOB (MCNoNb3yemMble OTAENbHO UK
B cocTaBe aHanusatopa uenen RNVNA) nos3sonAwT u3MepATb cneaykouime S-
napameTpbl:

e Sii, rae i npuHUmaet 3HavyeHne ot 1 go N;

e |Sij|, i #j, rae i n j npuHMMmatoT 3HayeHua ot 1 go N (N — KoamyecTso
ncnonbsyembix pepieKTOMeTpoB).

Ona RNVNA usmepaembln S-napameTp YyCTaHaB/AMBAETCA ANA Kaxaoro rpaduKa.
lpaduk, Ana KoTtoporo BblbMpaeTca u3Mepsaembld napameTp, Ao/KeH 6ObITb
npenBapuTenbHO BblOpaH Kak akTUBHbIN (cM. M. Bbibop akTMBHOro rpaduka).

MoapobHoe onucaHue npuHUMNa M3MEpPeHMAa S-napameTpoB cm. M. [MpuHumn
n3mepeHusa S-napameTpos.

YcTtaHOBKa uamepsaemoro napametpa gna RNVNA

Haxxmute KHonKy MpaduK. LLlenkHute no nonto UsmepeHwme. LLlenkHMTe no nonto
MopT UCTOYHUK 1 BbIGEPUTE HYKHbIM HOMEpP NOPTA B OKHE.
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Mpaduk

b

[ Crumyn AKTUBHBIIT rpadmk
1

9 3anyck MamepeHue N
511

ﬁm MacwTab QopmaT
AmnnuTyga nor

% KaHanbl CoxpaHsaTb 3Ha4eHus
OTrn

4NY Mpaduk @ MHavkauma
JaHHele

#“ Cucrema MaTemaTvka
OTrn

MzmepenHue

MopT WCTOYHKMK

1 Buibop nopta

511

LN
3

541 4

551 5

561 6

3aTem BblbepuTe Tpebyembln S-napameTp 13 CrucKa.
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MamepeHne

[MopT MCTOYHKMK

512 b .

532

542

552

562

SCPI CALCulate:PARameter:DEFine

NMPUMEYAHWE YCTaHOBKa UM3MepAemMoro napameTpa MoOXeT  ObITb
npousBegeHa Mbiwbio (CM. N. HaszHayeHwe mMamepaemoro
napamertpa).
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Ab6contoTHble U3IMepeHUn

NMPUMEYAHWUE ABCONIOTHbIE M3MEPEHUA AOCTYNHblI ana mogenen CABAN
R60 n CABAN R180.

ABCONIOTHbIE U3MEPEHUA — 3TO U3MepeHUA abCoNTHOM MOLLHOCTM CUrHana Ha
BXOAE NPUEMHMKA. B oT/AnuMe OT OTHOCUMTENbHbIX WM3MEpPEeHUI S-MapameTpos,
KOTOopble NpeacTaBnAlT cobOM OTHOWEHME MeXAy CUrHalamum Ha Bxogax AByX
NMPUEMHUKOB, abCONIOTHbIE U3MEPEHUA ONpPEeaensitoT MOLWHOCTb CUTHaNa Ha BXoAe

OAHOro npuemHuKa. B pednekromerpe (CM. PUCYHOK HUXKe) MCnonb3yeTca nA8a
HEe3aBUCUMBbIX NPUEMHMKa:

o A — NPMEMHMUK TeCTOBOro CUrHana;

® R — NpMemHMK ONOPHOro curHana.

©
4®
~®
=

Port

PucyHoK 61 — CTpyKTypHaA cxema pednektomeTpa

MN3mepsiembl NapameTp YCTaHaBAMBAETCA ANA Kaxpgoro rpaduka. Mpaduk, pna
KOTOPOro BblIGMpPAEeTCA U3MepAeMbld NapamMeTp, AOo/KeH ObiTb npeaBapuTeNbHO
BbIOpPaH KaK aKTUBHbIM (cm. n. Bbibop akTUBHOIO rpadumka).

YcTaHOBKa abCOMOTHbIX U3MEPEHU A

Haxmute kHonky Mpadumk. LLienkHuTe no nonto U3mepeHue. B OTKpbIBLLEMCA OKHE
BblbepuTe HeoHXOAMMbIM NapameTp:

e Abs A — NpMEMHMUK TECTOBOro CUrHana;

e Abs R — npvemMHWK ONOPHOro curHana.
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b

[ Crumyn AKTUBHBIIT rpadmk
1

9 3anyck MamepeHue N
511

ﬁm MacwTab QopmaT
AmnnuTyga nor

% KaHanbl CoxpaHsaTb 3Ha4eHus
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#“ Cucrema MaTemaTvka
OTrn

4= Paszmep MeHo

M3mepenue

MNonHas S-maTpuya
OTrn
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NMPUMEYHAHUE

B pexume abCONOTHOrO  M3MepeHUa  eguHULAMMU
namepeHus ana gopmara norapudPmMumyeckon amnauTyapbl
AsnatotcAa Abm, a gna AMHerHoM amnautyapl — BT. dpyrue
dopmatbl gna abCONOTHBIX U3MEPEHUI HE MCNONb3YHOTCS,
TaK KaK M3MepeHHadA MOLWHOCTb ABNAAETCA CKANAPHOM
BEIMYNHOMN.
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YcraHoBKa ¢popmara

Hactpoiika popmata onpenennet, Kak MU3MepeHHble AaHHble byayT oTobparkeHbl Ha
anarpamme.

PebnektomeTp no3sosfaeT oTob6paKaTb M3MeEpPEHHble S-MapameTpbl, UCNONb3yA TpU
BMAa popmaTos:

e dopmaT NPAMOYro/ibHbIX KOOPANHAT;

e GopMaT NoAAPHON AMarpaMmmbil;

e dopmar auarpammsbl BosibnepTta — CmuTta.
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dopmat NPAMOYro/ibHbIX KOOpAUHAT

B dopmaTe NnpsmMoyrosibHbIX KOOPAMHAT NO OCU X OTKNAAbIBAOTCSA 3HAYEHUS CTUMYNa,
a no ocu Y — 3HaYeHUs U3MepsaemMoit BEIMYMHbI (CM. PUCYHOK HUXKe).

Y
4

MamvepeHne

Cramyn
PUCYHOK 62 — [pAMOYro/sibHble KOOPANHATbI

[Ona oTobparkeHMa KOMMNEKCHOro 3HayeHuss u3mepsieMoro S-napametpa no
cKanspHon ocu Y, OHO AO/KHO 6biTb NpeobpasoBaHO B AENCTBMTE/NIbHOE YMCAO.
dopmaTbl NPSAMOYIONbHbIX KOOPAMHAT npegHasHayeHbl Ana npeobpasoBaHuA
KOMM/IEKCHOTO 3HauyeHusa S-napameTpa B AEUCTBUTENbHOE YUCAO Pas3NUYHbIMU
cnocobamu.

Mycte S=a+j-b,
rAe a — JeiicTBUTEeNbHAA YacTb KOMMIEKCHOTO 3HaYeHNA S-NapaMeTpa;
b — MHMMasA YacTb KOMMAEKCHOTO 3HaYeHWA S-napameTpa.

dopmaT NPAMOYronbHbIX KOOPAMHAT MO3BOANSAET BblbpaTb OAUH M3 BOCbMU BUOB
NpeacTaBAeHUA U3MepPAEMON BEIMYMHBLI Ha ocu Y (cM. Tabaunuy Huxke).
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Tabnvua 18 — Buabl popmaToB NPAMOYroNbHbIX KOOPAUHAT

HaumeHoBaHue
dopmara

AmMnnuTtyna B
norapuemmyeck
oM maclTabe

da3a

da3a
paclMpeHHan

lpynnosoe
Bpemsa
3anasgblBaHmA

KoadduuneHt
CTOAYEN BOMHbI
no
Hanps*KeHno

Amnnutyna 8
NVNHENHOM
macwrabe

PeanbHada yacTb

MHMMaA YyacTb

KpaTkoe
HaumeHoBaHue
dopmara

Amnnautyga nor

®da3a

®a3a pacwup

re3

KCBH

Amnautypga
NVH

PeanbHasa yactb

MHumasa vyactb

Tun gaHHbIX No ocn Y

Mogaynb S-napameTtpa B
norapudmmyeckom
macwrabe; 20 - lOg|5|,

IS|= vV a? + b*

®a3a S-napametpa B
rpagycax ot —180° go
180 b

+180°% 7 9

®a3a S-napametpa B
rpagycax, AManasoH
N3MEHEHUA paclnpeH
HuKe —180° n Bblwe +180°

Bpems pacnpoctpaHeHun
CUrHana B Uccnesyemom

de
ycTpoiictee: dw,

b
<p=arctg;’ W= 27Tf
1+]|S|
1-|S]

Mogaynb S-napameTtpa B
JIMHeMHoM macwTabe:

vV + b?

PeanbHad yacTtb S-
napametpa: 4 = re(S)

MHMManA YyacTb S-
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EavHuua
usmepeHusa
oY

HNeunben (ab)

Mpaayc (°)

Mpagyc (°)

CekyHaa (c)

bespasmepHan

bespasmepHan

bespasmepHasn

bespasmepHan



KpaTtKkoe EanHunua

HaunmeHoBaHue
HaumeHoBaHue Tun gaHHbIX No ocn Y u3mepeHus
dopmara
dopmara ocm Y
napameTpa: b = im(S)
NoTtepu B Notepu B A =1/2 - (ReturnLoss)  [Oeunben (ob)
Kabene Kabene

A =10-log|S|

dopmat gna Kaxaoro rpapuka MoxKeT bbiTb BbiOpaH MHAMBUAYaNbHO. paduk, ana
KoToporo Bblbupaetca ¢opmart, ponKeH 6ObITb npeasapuTenbHO BblIbpaH KakK
aKTUBHbIN (cM. N. Bbibop akTMBHOrO rpaduka).

YcTaHOBKa popmarta NPAMOYro/ibHbIX KOOPAUHAT

Haxmute KHonky FpaduK. B OTKPbIBLUEMCA OKHE LWENKHUTE NO NOJ0 AKTUBHbIN
rpadpumK 1 Bbibepute HyXHbIM rpaduk. WenkHute no nonto Popmar. Bbibepute
HYHbIM GOpPMaT B OTKPbIBLUEMCS OKHe (CM. Tabauuy BbILLEe).
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.m CTumyn

#ﬂ Cucrema

{= Pasmep MeHI0

Mpaduk

AKTUBHBIN rpaduk
1

Wamepenne

511

Mopmat

AmnnuTyga nor %
CoxpaHATb 3Ha4YeHUA
OTKN

MHovkauwa

JaHHele

MaTemaTwka
OTKn

Maza

Maza pacwmp
B3 b
KCBH

PeaneHana 4yacTe

SCPI CALCulate:FORMat
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NPUMEYAHUE dopmat rpadpuKa MOXKET ObiTb YCTAHOBJIEH C MOMOLLbIO
Mbiwwu (cm. n. Boibop dopmata rpadumka).
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dopmat nonapHon guarpammoil

MonApHaa pguarpamma MCNonb3yetca AnAa oTobpaxeHna amnautyabl u ¢dasbl
KoapduumeHta otparkeHuna () npu mamepeHun S11. KomnaekcHble 3HayeHUs
Ko3dPULUMEHTa OTPaXKEHMA OTODOParKaoTCA Ha NONAPHOM Anarpamme B KOMMJIEKCHOM
NNOCKOCTM, 06pa3oBaHHOW  AENCTBUTENbHOM  TOPU3OHTANbHOM WU MHMMOM
BEPTMKANIbHOM OCAMU. JIMHMM CETKM COOTBETCTBYIOT TOYKAM C OAMHAKOBOM
aMnNAnUTYA0MN 1 $asoi (CM. PUCYHOK HUKe).

PaguanbHbie NMHUK
pasHOH $asbi

HeucremrencHan
ocb

OxpyHOCTI
PaBHOW SMNAWTYAbLI

PucyHok 63 — ®opmat nonspHoi agnarpammol
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NPUMEYAHUE Ha kpyroBbix anarpammax (nonapHoit u Bonbnepta-CmuTta)
nobas TouyKa rpadmka moxKer ObiTb onpegeneHa ABymA
cnocobamum (CM. pUCYHOK HUMKe):

e KoopauHaTamu Touku (Re, Im) Ha peanbHOM U MHUMOM
0CAX KOOPAMHaAT;

® NapamMeTpamy BEKTOPa, HaMnpaB/iieHHOro OT LeHTpa
Anarpammbl K Touke. [IIMHA BEKTOpa paBHa amnanTyae
OTKNAMKaA, a ¢asa — Yyray Mexay BEeKTOpoM MU
MONOXMUTENbHLIM HaMpPaBAEHUEM AENCTBUTENbHON OCU
KoopAuMHaT. Yron OTCYMTbIBAETCA MPOTUMB 4acoBOW
CTPENKu.

BexTop oTkRAMEKa
{amnavTyaa = aamua,
daza = yran}

lpadur
OTR/MKS

NPUMEYAHUE lpadukn BCcex TUNOB Aauarpamm Bonbnepta-Cmuta #
NONAPHOW AMarpamMmbl OAMHAKOBbl. [1py  nepeknvYeHnn
dopmaToB pedPpnekTOMETP TOJIbKO 3aMeHAeT GOHOBYHO CETKY
n GopmaTt MmapKepa No YyMOAYaHUIO.

nOﬂﬂpHaﬂ Anarpamma C XapakTepHbIM TOYKAMW NOKaA3aHA Ha PUCYHKE HUXKE.
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Paza
OTpaXKEHHOTO
675 CHIHana

Benvumuua

koadpduLMeHTa
oTpameHus

Z=u - IlI i 8 __.:I‘.I.‘ Z:Zu ; ‘-\..____ | | : :
(Pexmm K3) % (Cornacosannsiii

', MMnegaHc, HeT
OTpaMeHua —f— MonHocTelo
2 OTpaMeHHBIN

cHUrHan

PucyHok 64 — CBOWMCTBa NONAPHOM AnarpaMmmbl

OCHOBHble CBOMCTBA MNONAPHOM Anarpammbil:

® LEHTP AnarpamMmbl COOTBETCTBYET KO3dPuumeHTy oTpaxkeHma I' = 0 (onopHbIi
nmnegaHc Z0 Ha BxogHom nopTy WY, npu namepeHmnn S11, cornacoBaHHas uerb,
HET OTpaXKeHusa);

® BHELIHWI KpYyr Anarpammbl COOTBETCTBYET KoadpoduumeHTy otpaxkenms I' = 1 (|
Sii| =1, HecornacoBaHHas LUenb, NO/IHOE OTPaXKeHue);

® TOYKM C OOMHAKOBOM aAMMIUTYAON PACMOJIONKEHbl HA OKPYXKHOCTWU, ULEHTP
KOTOPOM COBMNaZaeT C LeHTPOM AMarpammebi;

® TOYKM C OAMHAKOBOM $Pa30oi pacnonoXKeHbl Ha NPAMON, UCXOAAWMUX U3 LLeHTpPa
Anarpammbl;

® B KpaliHei NpaBol TOYKE TOPU3OHTA/IbHOM OCUM MMMNEAAHC MMeeT HBECKOHEYHO
60/bloe 3HavyeHune (pexnm XX);

® B KpalHel NeBOM TOYKE FrOPU3OHTA/IbHOM OCU MMMELAHC PaBeH HYAH (perrum
K3).
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Y nonapHoM Auarpammbl OTCYTCTBYET OCb 4acToT,

NO3TOMY OTCYET 4YacCTOoThl

NPOU3BOANTCA C NOMOLLbIO MapKepoB. Micnonb3yeTcs Tpu TMNa NOAAPHbIX GOpPMaTOoB,
KOTOpble OTAMYAIOTCA TO/IbKO AaHHbIMU, NPEACTaBNEHHbIMM Ha MapKepax. Mpaduku
BCEX TMMOB MONSAPHON AMarpammbl OAMHAKOBbI, PePpNEeKTOMETP TOJIbKO 3aMeHsieT
$OHOBYIO CeTKY U popmaT MapKkepa Mo yMOAYaHUIO (CM. Tabauuy HUXKe).

Tabnnua 19 — Buabl popmaToB NOAAHBIX KOOPAUHAT

HaumeHoBaHue
dopmara

Amnautyna B
NINHENHOM
MacwTtabe u ¢pasa

Amnantyna B
norapudpmmyecko
M MmacwTabe u
¢daza

PeanbHada un
MHMMaA YacTb

Kpatkoe
HaumeHoBaHue
dopmara

Monsap (/1un)

Monsap (Nor)

NMonsap (Re/Im)

Tun AaHHbIX Ha
MapKepax

Mogaynb S-napameTpa
B IMHEMHOM
macwiTtabe

®asa S-napamertpa B
rpagycax

Mogaynb S-napameTpa
B 1OrapnPpmMmn4eckom
maclwTabe

da3a S-napametpa B
rpagycax

[enctButenbHasn
4YacTb S-napameTpa

MHMMana YyacTb S-
napametpa

EavHuubI
U3MepeHUa ocu
Y

be3spasmepHan

Mpaayc (°)

Oeumnben (ab)

Mpaayc (°)

bespasmepHasn

bespasmepHasn

dopmat ana Kaxaoro rpaprka MoxKeT 6biTb BblbpaH MHOMBMAYanbHO. [paduk, ana

KOToporo Bblbupaetca d¢opmar,

aKTUBHbIN (cm. n. Bbibop akTMBHOrO rpaduka).

YcTaHOBKa ¢popmarta NONAPHbIX KOOPAUHAT

AO0NKeEH 6bITb npegBapuTenbHO Bbl6paH KaK

Haxkmute KHonKy MpaduK. B OTKPbIBLUEMCS OKHE LLENKHUTE MO Mo/it0 AKTUBHbIN
rpadpuK 1 BbibepuTe HyXHbI rpaduk. WenkHute no nonto Popmar. Bbibepute
HYHbI GOpPMaT B OTKPbIBLUEMCS OKHe (CM. Tabauuy BbiLe).
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#ﬂ Cucrema

{= Pasmep MeHI0

Mpaduk

AKTUBHBIN rpaduk
1

Wamepenne

511

Mopmat

AmnnuTyga nor %
CoxpaHATb 3Ha4YeHUA
OTKN

MHovkauwa

JaHHele

MaTemaTwka
OTKn

Dopmat

Bonen (R+jX)

Bonen (G+jB)

Monap (JluH) I}

Monsap (Nor)

Monap (Re/Im)

MoTepwn B Kabene

SCPI CALCulate:FORMat
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NPUMEYAHUE dopmat rpadpuKa MOXKET ObiTb YCTAHOBJIEH C MOMOLLbIO
Mbiwwu (cm. n. Boibop dopmata rpadumka).
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dopmar guarpammol Bonbnepra-Cmura

NPUMEYAHUE Ha kpyroBbix anarpammax (nonapHoit u Bonbnepta-CmuTta)
nobas ToyKa rpadmka moxketr ObiTb onpegeneHa ABymA
cnocobamm (CM. pUCYHOK HUKe):

e KoopAamMHaTamum Touku (Re, Im) Ha peanbHON U MHUMOIA
0CsIX KOOpPAMHAT;

® NapamMeTpamy BEKTOPa, HaMnpaB/ieHHOro OT LEeHTpa
Avarpammbl K Touke. [1/iMHa BeKTOpa paBHa amnauTyae
OTKNAMKa, a ¢asa — Yyray Mexay BEeKTOpoM MU
MOJIOKUTENbHbIM HanpaBAeHUEM [OEeNCTBUTE/IbHOW OCK
KoopAmMHaT. Yron OTCYMTbIBAETCA MPOTMB 4acoBOW
CTPENKM.

BexTop oTRNMKa
{asanauTyna = aAnuua,
paza = yron}

lpadur
OTR/MKS

Anarpamma Bonbnepta-CmuTa npeactaBnser coboll KPyrosByk Auarpammy, Ha
KOTOPbIXN  M3MEPEHHbIe  KOMMAEKCHble  KoapoduumeHTbl  oTparkenms  (S11)
COMOCTABAATCA C HOPMA/ZN30BaHHbIM MMMNEAAHCOM WCCAeAyeMOro YCTPOMCTBa.
Anarpamma Bonbnepta-Cmuta dopmupyerca M3  NPSAMOIMHENHON MJIOCKOCTU
MmnegaHca npespalieHMem 06/1acTM € NONOXKMUTENbHbIM  COMPOTUBIEHUEM B
€OMHUYHBIM KPYT (CM. PUCYHOK HUKE).
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1N I I
. . \
I S . \
MNpamonvHelHanA | | | | | +R v
NACCKOCTD 0+0 | | | I I p 0
nMnesaHca | | | I | 4
I R A :
[
I
| l 1 I |
0+j0
40.2
JAuarpamma
Bonvnepra—CmuTa

PucyHok 65 — lNpeobpasoBaHue NPAMOANHENHOM NIOCKOCTU MMNeaaHca B
anarpammy Bonbnepta-Cmuta

OcHOBHble cBOMCTBa Agnarpammbl BonbnepTta-CMuTa (CM. PUCYHOK HUXKE):

® KaXK[aa TO4YKa Ha JAuMarpaMme 3KBUBANIEHTHA KOMMIEKCHOMY MWMMNeaaHcy
nccnenyemoro yCTpoucTBa:

Z=R+jX,

roe R — pencrBuTeNbHan YacTb MMNeaaHca, X — MHMMas 4acTb UMNeaaHca;
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® rOpPM30HTa/IbHAA OCb COOTBETCTBYET AEUCTBUTE/IbHOM YaCTU MMMNeAaHca, MHUMan
4acTb MMMe[aHCa Ha Hel paBHa Hy IO,

® INHUN CETKUN Auarpammbl COCTOAT U3 Opr)KHOCTEl\;I NOCTOAHHOIO aKTMBHOIO
conpoTueaeHnA U Ayr NOCTOAHHOIO PeaKTUBHOIO CONPOTUBIEHUA;

® LIeHTP AMarpaMmmbl COOTBETCTBYET ONOPHOMY MmMneaaHcy cuctemsl (Z / Z0 = 1);

® B KpalHeN nNpaBOM TOYKE FOPU30OHTA/IbHOM OCM MMMEeAaHC MMeeT HGEeCKOHEeYHOo
60sbloe 3HaveHune (pexunm XX);

e B KpaliHei 1eBOM TOYKe ropM30oHTaIbHOW OCK 3HaYeHUe UMMneaaHca PaBHO HY/IHO
(pexknm K3);

® BHEWHUI (eANHUYHDBIN) KPYr AMarpammbl COOTBETCTBYET HYNE€BOMY aKTUBHOMY
CONPOTUBNEHUIO (TONIBKO pPEaKTUBHOE COMPOTUB/EHME). M3MEpPEHHbIE TOYKM
BHYTPU €OMHUYHOIO Kpyra COOTBETCTBYIOT MACCUMBHOM HarpysKe, TOYKU CHapYXKU
— aKTMBHOM HarpysKe;

NMPUMEYAHUE PacnonoxeHne eOMHMYHOrO Kpyra npuM  macwrtabe
6onblue 1:

EAMHUUHBIA kpyr

o
=S

Macwrab=1 Macwmab=2

® BEPXHAA M HMXKHAA MONIOBMHA AMArpaMMbl COOTBETCTBYIOT MOIOMUTENbHbBIM
(MHOYKTMBHBLIM) M OTpULATENbHLIM (EMKOCTHbIM) PEAKTUBHbLIM COCTABASAIOLLUM
MMNeaaHca;

e BeAnuMHaA KoaddpuumeHta otpaxeHma () B nwbon Touyke AMarpammbl
onpeaenseTcs PacCcToAHMEM OT Hee A0 LUeHTpa guarpammsbl. Takum obpasom,
Nnobon Kpyr C LEHTPOM, COBMaZaloWwMm C LEHTPOM AuMarpaMmbl, COOEPXKMUT
paBHble 3HayeHus |I'|. LeHTp aAvarpammbl COOTBETCTBYET COI/1IaCOBAaHHOM LEenu
6e3 oTparkeHHoro curHana (I'=0). EAMHWYHBIN Kpyr AMarpammbl COOTBETCTBYET
HEeCor/1IacoBaHHOM LLenu € NONHbIM oTpaxeHuem |I'| =1;

® OKPYXXHOCTM BOKpPYr LUEHTpa AMarpammbl COOTBETCTBYIOT WMMMedaHcy AnA
cooTBeTcTBytow,ero noctoaHHoro KCB.
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Ncnonb3yiite gnarpammy Bonbnepta-CMuTa 15 OLEHKW PAcCOriacoBaHUs Lenu u
onpeaeneHna XapakTepa Harpysku: TONbKO PEe3UCTMBHAA, MHAYKTUBHAA, €MKOCTHanA
WA KOMMJeKcHada. ®dopmaT  avarpammbl  Bonbnepta-Cmuta  (amarpamma
MMNeaaHCoB) MOJie3eH AN MOUCKA PAcCornacoBaHWA, BHECEHHOrO MapasvTHbIMU
3/1EMEHTaMU, BKAKYEHHbIMU NOCAEA0BATE/IbHO C UCCeAYEMbIM YCTPOMUCTBOM.

OnopHbid MMNeaaHc, cornacoeadHan uens (=0},
OTCYTCTEBME OTPaXEeHHOro cCUrHana
YeenmueHwne
SKTUBHOID
CONPOTHBAEHMA

YeenMueHue
MHAYKTAEHOTD
pEaKTUBHOTO
CONPOTHABASHWF
HMuaoyuTHEHOE
pEaHTMBHOE
COMNPOTUEBNEHHWE
(+)
180° 00
EmruoctHOE
pPESKTMEBHOE
# CONPOTHBNEHWE
(-i)
YeenMueHue
MHAYKTAEHOD " Kpyru nocToAHHOro
pPEaKTUBHOID AKTUBHOTD
COMpPOTHUBAEHMWA

YeennueHue
AKTMBHOID JAyru nocToAHHOIo
COMPOTH BAEH WA peakTUBHOMD
CONPOTUEBNEHUA

Kpyr, rae conporuenenue R=0 (K3}, |[']|=1,
MOAHOE OTPAXEHWE CUrHANa

PucyHok 66 — CsolicTBa gnarpammsbl Bonbnepta-Cmuta

MepeBepHyTaa guarpamma Bonbneprta-CmuTta (AMarpamma KoOmMnaeKCHOU
NpPoOBOAUMOCTH)

MepesBepHyTaa auarpamma Bonbnepta-Cmuta npeacrasnser coboil  Kpyrosyto
AMarpammy, Ha  KOTOPbIA  KOMMJEKCHbIM  KoadpuumeHT oTpaxkeHua (S11)
oTobpaxkaeTcA Ha HOPMA/ZN30BAHHYIO KOMMJIEKCHYIO MPOBOAMMOCTb (agMUTTAHC)
TecTupyemoro yctpoictea. KomnnekcHaa npoBOAMMOCTb ABNAETCA BENYMHOM,
06paTHOM KOMNEKCHOMY MMMeZaHcy.
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MepeBepHyTas amarpammbl Bonbnepta-CmuTa SBAAETCA 3€pKasibHbIM OTPa*KEHUEM
Anarpammbl BonbnepTta-CMuTa No ropM3oHTanu (CM. pUCYHOK HUXKe).

JAnarpamma KOMILIEKCHOID HNwarpamma KOMIIEKCHOM
MMNegaHca NpoBOAWMOCTH

PucyHok 67 — MpeobpasoBaHne guarpaMmbl KOMMNIEKCHOTO MMMNEAAHCa B
AMarpaMmmy KOMMJIEKCHOM NPOBOANMOCTM

OCHOBHble CBOICTBa NepeBepHyTOM Anarpammel Bonbnepta-Cmura:

® Ka)K4as TOYKA Ha [Auarpamme 3KBMBA/NIEHTHA KOMMJIEKCHOW MPOBOAMMOCTM
nccnemyemoro yCcTpoincTBa:

Y=G+jB
7
roe G — pencTBuTeNbHaa 4YacTb NPOBOAMMOCTM, B — MHMMas 4acTb
NPOBOANMOCTH;

® OPU30HTA/IbHAaA OCb COOTBETCTBYET [AENCTBUTE/NIbHOM 4YacTM MPOBOAUMOCTH,
MHMManA YacCTb NPOBOAMMOCTM Ha HEl paBHa HYIO;

® IMHUM CETKU AMarpammbl COCTOAT W3 OKPYXKHOCTEM MNOCTOAHHOW aKTUBHOWM
NPOBOANMOCTU U AYr NOCTOSSHHON PEaKTUBHOMN NPOBOANMOCTY;

® LIeHTP AMarpaMmmbl COOTBETCTBYET ONOPHOM NPOBOAMMOCTU cucTembl (Y/Y0=1);

® B KpallHeWn 1eBON TOYKE rOPU30HTA/IbHOM OCU MPOBOAMMOCTb MMeeT HECKOHEYHO
60/bloe 3HavyeHne (pexnm K3);

® B KpaliHel NpaBoM TOYKE FTOPU3OHTA/NIbHOM OCU 3HAYEeHWEe NPOBOAUMOCTM PABHO
Hy/to (pexum XX);

® BHEWHNI (eAMHMYHDBIN) Kpyr AnarpamMmbl COOTBETCTBYET HYNE€BOW aKTUBHOWM
NPOBOAMMOCTN (TONIbKO pPeaKkTUBHAsi MNPOBOAMMOCTb). M3mepeHHble TOYKM
BHYTPW €OMHUYHOTO Kpyra COOTBETCTBYIOT MAaCCMBHOM Harpyske, TOUKM CHapYyKu
— aKTMBHOM HarpysKe;
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NPUMEYAHUE PacnonoxeHne eAMHMYHOTrO Kpyra nNpuM  macwTabe
6onblue 1:

EAMHUYHBIA kpyr

NG
oA

Macwrab=1 Macwmab=2

® BEPXHAA M HUXKHAS MONIOBUHbI AMarpaMmbl COOTBETCTBYHOT OTPULATENbHOM
(MHAYKTMBHOM) M NONOMUTENbHON (EMKOCTHOM) PEeaKTUBHbIM KOMMOHEHTAM
NPOBOAMMOCTH;

e oTobparkeHne KoapoduumeHta otpaxkeHua () Ha nepesepHyTOM Amarpamme
Bonbnepta-CMuTa coBnagaeT c ero otobpaxeHnem Ha guarpamme Bonbnepta-
Cmuta. LeHTp Auarpammbl  COOTBETCTBYET  COr/lacoBaHHOM uenu 6e3
oTparkeHHoro curHana (I'=0). EAMHWMYHBLIA Kpyr Auarpammbl COOTBETCTBYET
HEeCOr/1IacoBaHHOM LLenu € NOMHbIM oTpaxeHuem |I'| =1;

® OKPYXHOCTM BOKpYr LUEHTpa AuarpaMmbl COOTBETCTBYHOT  KOMMIEKCHOM
NPOBOAMMOCTU A1 COOTBETCTBYHOLWLEro NocToAHHOro KCB;

Mcnonb3yiiTe  nepeBepHyTylo  guarpammy  Bonbnepta-Cmuta  (guarpammy
NPOBOAMMOCTEN) [ANA MOWCKA PaCCOr/lacoBaHMA, BHECEHHOro MapasvTHbIMU
31eMeHTaMU, WYHTUPYHOLLNUMKU UCcCaelyemoe YCTPOMCTBO.

B dopmate anarpammbl Bonbnepta-CMUTa OTCYTCTBYET OCb YacTOT, OTCYET YACTOTbI
npou3BoaUTCA C MOMOLLbI0 MapkepoB. dopmaTtbl auvarpammbl Bonbnepta-CmuTa
BK/IOYAOT NATb BMAOB (GOPMATOB, KOTOPblE OT/NMYAIOTCA TONIbKO AaHHbIMW,
npeacTaBAsseMbIMM Ha MapKkepax. FpaduKM Ha Bcex BMAAx AvarpaMmbl Bonbnepra-
CMmuTa coBnagatoT, pepNeKTOMETP TOJIbKO 3ameHseT (GOoHOBYH ceTKy u dopmat
MapKepa Nno yMmo/I4aHuIo.
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Tabnuua 20 — Buabl popmatoB gnarpammsbl Bonbnepta-Cmuta

HammeHoBaHue KpaTtKoe
dopmara HaMMeHOBaHMue
dopmara

Amnauntyga B Bonbn (/1uH)
JINHEeMHOM
macwrabe u

¢daza

Amnauntyaa B Bonbn (/1or)
norapupmumyeck
OM MacLwTabe n

¢da3za

PeanbHan u Bonbn (Re/Im)

MHMUMaA 4acCTb

NMonHoe BxogHoe  Bonbn (R +jX)

conportmeneHne

Tun AaHHbIX Ha
MapKepax

Mogaynb S-napameTpa
B IMHEMHOM
macwrabe

®aza S-napameTtpa

Mogaynb S-napameTpa
B norapnudpm
MmacwTabe

®aza S-napameTpa

[encTButenbHasn
4yacTb S-napameTpa

MHMmasna yacTb S-
napametpa

AKTMBHaA yacTb
NONHOro BXOAHOro

CONpOTUBNEHMA:
R =re(Z;y,)

1+S
Z.

inp = Zy 1-5

PeakTmnBHasa yacTb
NO/THOrO BXOAHOTO
CONpPOTMB/IEHUA:

X =im(Z;,)

JKBMBaSIeHTHaA
eMKOCTb UK
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EanHULbI
n3mepeHua ocu
Y

bespasmepHasn

Mpaayc (°)

Oeunben (ob)

Mpaayc (°)

be3spasmepHan

be3pasmepHasn

Oom (Q)

Oom (Q)

Papaga (P)



HaumeHoBaHue Kpatkoe Tun AaHHbIX Ha EAVHULbI

dopmara HaumeHoBaHue MapKepax M3MepeHUs ocu
dopmara Y
MHAYKTUBHOCTb FeHpwn (MH)
PEeaKTUBHOM YacTu
CONpPOTMBAEHUSA:

1
C=——, X<O0
wX

X
L=—, X>0
w

NMonHas BxoaHan Bonbn (G +jB)  AkTuBHasA YacThb CumeHc (Cm)
NpPoOBOAMMOCTb NONHOWN BXOAHOM
NPOBOANMOCTM:

G = re(Yy,y)

1 1-S

Y. = _—
Mp - 70 1+S

PeaKkTuBHas YacTb CumeHc (Cm)
NOJIHOW BXOAHOWM

NPOBOAMMOCTMU:

B = imp (V)

OKBMBaNeHTHaA ®apaga (P)
€MKOCTb U

WMHAOYKTUBHOCTb Ferpu (TH)

peaKTMBHOVI 4acTu
npoBoAMMOCTWU:

B
C=—, B>0
w
1
L=——, B<O

)
wB

Z0 — BONIHOBOE COMPOTUBNAEHUE U3MEPUTENBbHOIO NOpPTa. YcTaHoBKa Z0 onucaHa B
n. YcrtaHOBKa cuctemHoro umnegaxca Z0.
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dopmat gna Kaxaoro rpapuka MoxKeT bbiTb BbiOpaH MHAMBUAYaNbHO. paduk, ana
KoToporo Bblbupaetca ¢opmart, ponKeH 6ObITb npeasapuTenbHO BblIbpaH KakK
aKTUBHbIN (cM. n. Bbibop akTMBHOrO rpaduka).

YcraHoBKa ¢opmara guarpammbl Boabnepra-Cmuta

Haxmute KHonky FpaduK. B OTKPbIBLUEMCA OKHE LWENKHUTE NO NOJ0 AKTUBHbIN
rpadpumK 1 Bbibepute HyXHbi rpaduk. WenkHute no nonto Popmar. Bbibepute
HYHbIM GOpPMaT B OTKPbIBLUEMCS OKHe (CM. Tabauuy BbILe).
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Mpaduk

4

g CTinyn AKTMBHBII rpadmk
1

9 3anycK WsmepeHne
511

'Em MacwTab ®opmart
AmnnuTyaa nor %

% KaHanbl CoxpaHsaTb 3HaYeHnn
OTrn

U\ Mpadwmk {P_r? MHomkauwsa
JaHHEl2

ﬁﬁ Cucrema MaTemaTuka
OTrn

Mopmat

AmMnnnTyaa nuH

Bonen (Nlux)

Bonen (Nor)

Bonen (Re/Im) h

Bonen (R+jX)

Bonen (G+iB)

SCPI CALCulate:FORMat
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NPUMEYAHUE dopmat rpadpuKa MOXKET ObiTb YCTAHOBJIEH C MOMOLLbIO
Mbiwwu (cm. n. Boibop dopmata rpadumka).
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YcraHoBKa macwTtaba rpadpmkKa

B AaHHOM pa3gene onucbIBaeTCA, Kak HAaCTPOUTb MaclwTab oTobparkaemblx Ha 3IKpaHe
rpadpumkos.

MapameTpbl YCTAaHOBKM macwTaba 3aBUCAT OT BblbpaHHOro ¢popmarta otobpaxkeHua
AaHHbIX. N8 NpPAMOYTroNbHbIX W KPYroBbIX KOOPAMHAT MapameTpbl pasHble.
MogpobHoe onucaHWe HacTpoek MmacwTaba A1a pasnuyHbiX GOpPmMaToB CM. B M.
MacwTtab npAMOYronbHbIX KoopANHAT U MacliTab Kpyrosbix KOOPAMHAT.

Ana 06onx dopmaToB BO3MOMKHO NpUMeHeHne GYHKLMN aBTOMACLUTabMpPOBaHUS.

Ona NpAMOYronbHbIX KOOPAMHAT TaKXKe [A0CTynHa QYHKUMA aBTOMAaTUYECKOro
Bbl6OPa OMNOPHOro YPOBHS.

YCcTaHOBKM MacwTaba OTHOCUTCA K HacTporKam rpaduKa.

B aTom pasgene TakKe onmncaHbl GYHKUMN HAaCTPOMKM ITEKTPUUYECKON 3a4EPHKKN (CM.
N. YCTaHOBKa 3/1EKTPUYECKON 3aAepPKKM) U cmelleHna ¢asbl (cm. n. YcTaHOBKa
cMelteHns $asbl), He MMetoLLLMe OTHOLLIEHMA K YCTaHOBKe MacluTaba.
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MacwTtab npamMmoyronbHbIX KOOPAUHAT

MacwTtab npamoyrosbHbix $OPMaTOB YCTaHABAMBAETCA C MOMOLLBI CAeayHoLLUX
napameTpoB (CM. PUCYHOK HUKe):

® LIeHa AeNIeHUs CETKMU;
® BE/IMYMHA OMOPHOTO YPOBHSA;
® M0JIOXKEHME ONMOPHOM INHUMK;

® YNUCN0 AENEHUNIN CETKMU.

HeneHwA
17
A CETHW
9
UeHa geneHwa t g
7 MNonoxeHwne
5/ ONOPHOM
w AMHHUKN
OnopHibi 4 ) c
YPOBEHb
4
3
2
1
&

PucyHok 68 — MacwTtab npsamoyronbHbIX KoopauHaT

MacwTtab gna Kaxkgoro rpaduKka moxKeT bbiTb BblibpaH MHanMBUAYyanbHo. Mpaduk, ana
KOTOpPOro BblOMpaeTca macwTtab, [o/KeH ObiTb npeaBapuTenbHO BblOpaH Kak
aKTUBHbIN (cm. n. Bbibop akTMBHOrO rpaduka).

YcTaHOBKa MacluTaba npAMOoyro/ibHbiXx KOOpAUHaT

HaxkmunTte KHonKy MacwTtab. B OTKpbIBLUEMCA OKHe WeNKHUTe no noato Macwrtab
n BBeaUTe Tpebyemoe 3Ha4YeHMe C MOMOLLLbIO KaBMaTypbl.
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MacwTab

AKTHBHBIM rpaduk

y 1

[ Crvnyn MacwTab
10 gB/gen b

2

9 =Sanyck OnopHbIi YpoBeHb
0 ob

E MacwTab {b Tlenetmi
10

% Kanansi OnopHas nuHUs
5

"M Mpaduk IANeKTpUYECKan 3ajepxKa
0 nc

#ﬁ Cucrema Cmewenne dasbl .
D o

4= Pazmep MeH0

MacwwiTab

[Ona yCTaHOBKM OMOPHOrO YPOBHS, LWENKHMUTE Mo noat OnopHbI ypoBeHb U
BBEAUTE HEOOXOAMMOE 3HAYEHME C MOMOLLLbIO KNaBUaTypbl.

Ana YCTaHOBKW NONOXKEHUA 0I'IOpHOI7I NNHUN, LLENKHUTE NO NOAO OnOpHaﬂ NNHNA
1 BBeauTe HEO6XOAMMOE 3Ha4YeHne C NOMOLLLbHO KNaBUaTypbl.
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[Ns yCTaHOBKKM YnCNa AeNeHuni rpadmKa, WeNKHUTe no nosto JeneHun u seeaute
HeobXxoaMMoe 3Ha4YeHWe C MOMOLLLbIO K/1aBMaTypbl.

NMPUMEYAHUE — YcTaHOBKA YMC/I0 AeNEHUIN BAUAET Ha BCe rpaduKm KaHana.

DISPlay:WINDow:TRACe:Y:PDIVision,
SCPI DISPlay:WINDow:TRACe:Y:RLEVel,
DISPlay:WINDow:TRACe:Y:RPOSition, DISPlay:WINDow:Y:DIVisions

NPUMEYAHUE MacwTtab rpadwuKa, 3HaAYEHME OMNOPHOro YPOBHA W
NOJIOXEeHWe OMOPHOro YPOBHA MOXHO 334aTb C MOMOLLbIO
MbILK (cM. N. YcTaHoBKa macliTaba rpaduka).
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MacwTtab Kpyrosbix KoopanUHaT

MacwTab nonapHon auarpammbl U anarpammbl Bonbnepta-CmuTta yCTaHaBNMBaETCS
yKa3aHMem paamyca BHELIHEN OKPYKHOCTU (CM. PUCYHOK HUKE).

Macwmab Macwrab

lNonAapHan Axarpamma Awnarpamma Bononepra-CmuTa

PucyHok 69 — MacwTtab Kpyrosbix KOOpANHAT

MacwTab ana Kaxaoro rpadmka MoxKeT 6biTb BblbpaH MHAMBMAYaNbHO. paduk, ana
KOTOpOro BblOMpaeTca macwTab, [o/KeH ObiTb npeaBapuTenbHO BblOpaH Kak
aKTUBHbIN (cM. N. Bbibop akTMBHOro rpadumka).

YcTaHOBKa macwTaba KpyroebiX KOOpAUHAT

Haxmute KHOMNKY MacwTtab. 3atem B OTKpbIBLLEMCA OKHE LWENAKHUTE NO NOJ0
MacwTab u BBeauUTe Tpe6yeN\oe 3Ha4YeHne C NOMOLLbIO KNaBnaTypbl.
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#ﬁ Cucrema

<= Pazmep MeHI0

Macwab

AKTHBHBIM rpaduk
1

Macwrab
1 a6 b

CnopHeIA ypoBeHb

Neneduit
OnopHas nuHMA

INeKTpUYeCcKan 3afjepKa
0 nc

CmMellenve dassl .

DD'

MacwiTab

SCPI DISPlay:WINDow:TRACe:Y:PDIVision
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dyHKUMA aBTOMACLITabUpPOBaHUA

®yHKLUMA aBTOMACLITabUPOBaHUA HAcTpamBaeT MacwTtab aKTUMBHOro rpaduka uam
BCeX rpaduKOB AKTMBHOIO KaHasia TakMM o06pa3om, uTobbl rpadpuk msmepsemon
BE/IMYMHbI NOJIHOCTBIO YKNAAbIBANCA B AMArpamMMy, 3aHMMas H6ObLLYIO ee YacTb.

B npsamoyronbHbIX KoopamMHaTax ¢pyHKUMen NoACTPaMBaloTCA ABa MapameTpa: LeHa
[eNeHnn 1 oNnopHbIN YypoBeHb. B KpyroBbix KoopaMHaTax aBTOMaTUYECKUN BblbMpaeTcs

paanyc BHELUHEMN OKPYXHOCTWU.

®OYHKUMIO MOXHO MNPUMEHUTb K aKTMBHOMY rpaduKy WAM KO Bcem rpadpukam
aKTMBHOTIO KaHana.

MpumeHeHne pyHKLUUN aBTOMATUUECKOro MacluTabupoBaHUA

[Ona aBTOMacwTabupoBaHMA aKTUMBHOIO rpaduKa HaxkmuTte KHomnku MacwTtab >
ABTO macLuTab .

Macwrab
AKTUBHBIA rpaduk
> 2
[ Crvnyn Macwwrab
10 nBfnen
0
9 =anyeK OnopHbIA YpoBeHb
0 ob
E MacwTab :{b NleneHuii
10
% Kananei OnopHasa NUHKUS
5
N Mpadwk INeKTpUYECKan 3afepKKa
0 nc
#ﬂ Cucrema CmeweHue dazbl
D 0]
<= Pazmep MeHI0

[na aBTOomaTtmyeckoro Bblbopa macwTaba Bcex rpapuKOB aKTMBHOIO KaHana
Ha)KMuTe KHoMnKK MacwTtab > AeTo macwTab Bce.
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MacwTab

AKTHBHBIN rpaduk
1

MacwTab

5 ab/gen
CnopHLIA YpoBeHb
=20 ob

JenexHuit

10

OnopHasa NKHKMA
5

INeKTpUYECKan 3adepKKa

0 nc

CMewenve dassl
D (]

SCPI

DISPlay:WINDow:TRACe:Y:AUTO

NMPUMEYHAHUE

HaCTpOﬁKa dBTOMaATUYECKOro

MacwTabupoBaHua

BO3MOXHa C MOMOLLbIO KHOMOK B BEpPXHeW naHenu (cm. n.

BepxHsaa naHenb NporpaMMHbIX KHOMNOK).
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dyHKLMNA aBTOMATUYECKOro Bbi6opa ONOPHOro ypoBHA

[aHHasa GyHKLUMA aBTOMATMYECKU BbIOMPAET OMOPHbLIA YPOBEHb B MPSAMOYrONbHbIX
KoopgmHaTax. [locne npumeHeHus OGYHKUMKM rpaduK  M3mMepAaemMoin  BeNUYMHbI
M3MeHAET BepPTUKaA/NbHOE MOJIOXKEHME TaK, YTobbl CpeaHUt ypoBeHb MPOXoAua Mo
LeHTpy rpaduka. LleHa aeneHuns He nameHseTca. QyHKLMA MOXKeET BbiTb NpUMeEHeHa K
aKTUBHOMY rpadumKy.

NMpumeHeHne PyHKLUMN aBTOMATUUECKOTO BbI6Opa ONOPHOro YpOBHA

Haxkmute KHonkn MacwTab > ABTO ONOPHbIA YPOBEHD.

MacwTab
AKTHBHBIM rpadmk
» 1
rm CTiryn Macwrab
9 5 ob/nen
2
>anycK OnopHblit YpoBeHb
-20 nb
E MacwTab ;{5 Jleneswi
10
% KaHarnsi OnopHas NMHKA
5
’%& Mpaduk INeKTpUYecKan 3aJepxKa
0 nc
#ﬁ Cucrema Cmewenne daswl
D o

SCPI DISPlay:WINDow:TRACe:Y:RLEVel:AUTO

NMPUMEYAHWE BKkntovyeHMe aBTOMATMYeCKOro Bblbopa OMOPHOro ypOBHA
BO3MOXHa C MOMOLLbIO MPOrpamMMHbIX KHOMOK B BEPXHEN
naHenu (cm. n. BepxHaa naHeab NPOrpaMMHbIX KHOMOK).
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YCTaHOBKA 3/1IEKTPUUYECKO 3a4ePXKKU

DYHKLMA 31EKTPUYECKON 3a4EPHKKN MATEMATUUYECKM KOMMEHCUPYET INEKTPUYECKYIO
onvHy WY, 3Ta QyHKUMA NO3BONAET YAY4YWWUTb pPaspelleHne npu MU3MepeHnn
OTKNOHEHMN Pa3bl OT TMHENHOMN.

loboe NY nmeeT He HyneByl 3NEKTPUYECKYIO OJIMHY, YTO NPUMBOAMT K BbicTpomy
M3MeHeHUo ¢dasbl B MOJIOCE YACTOT. ITO 3aTPYAHAET onpeneneHue JIMHEMHOCTU
$a30BOro OTKAMKA. PYHKLUMA INEKTPUYECKOM 33a4EP*KKM KOMMEHCUPYET JIMHENHbIN
¢daszoBbih caBur B MY, 3KBMBANEHTHbIN BPEMEHU 3a4€pPKKWU. JIMHEMHAs 3aJeprkKa
HabupaeTca Tak, YTOObl NOCTOAHHbLIA HaK/MOH ¢a3bl 6biA yaaneH us rpadpuka ¢asbl, u
3TOT rpaduK nepectan 6biTb B OCHOBHOM NMHEMHbIM. OcTaBlueecs U3SMEHEHME — 3TO
OTK/IOHEHME OT /IMHENHOM @a3bl, KOTOPOE MOMKeT ObiTb pPaAcCMOTPEHO Npwu
yBenmyeHun macwraba rpapumka.

Ecnn 3HauyeHMe 3N1eKTPUMUYECKOW 3a[ep*KKM OTAMYAeTCcA OT HyAndA, 3HayeHue S-
napametpa byaeT CKOPPEKTMPOBAHO B COOTBETCTBMM CO CaeaytoLLein popmynon:

S = Smeas el2m it

’

roe f— yacTtoTa, 'y,
t — aneKTpuYecKan 3a4eprkKa, C.

BennumnHa 3NeKTPUYECKOM 3aAePKKMN 3a4aeTCa B CEKYHAAX.

dNeKTpuYecKan 3aZeprKKa yCTaHaB/MBAETCA MHAMBUAYANbHO A4J1A KaxKAoro rpaduka
(4To NPUHLMNNANBHO OTAMYAET 3TOT METOA OT MEeToda VA/IMHEHUA nopTa). Mpaduk,
ANA KOTOPOro WCMO/Ab3yeTca [AaHHaa ¢YHKUMA, OO/IKEH ObiTb NpeaBapuTesibHO
BbIOpPAH KaK aKTMBHbIM (Cm. N. Bbibop akTUBHOIO rpadumka).

Ona yCTaHOBKM 3HAYEHMA 3/IEKTPUYECKOM 3a4EPKKM HaxkMuUTe KHonky MacwTab. B
OTKPbIBLUEMCA MEHIO We/IKHUTE MO MNOAK DNeKTpuYecKana 3ajep)KKa 1 Beeaute
Tpebyemoe 3HaYeHNe C MOMOLLbIO K1aBUATYPbI.
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#ﬁ Cucrema

<= Pazmep MeHI0

MacwTab

AKTHBHBIM rpaduk
1

Macwrab
5 ab/oen

CnopHeIA ypoBeHb
-20 nb

Neneduit
10

OnopHas nuHMA
5

INeKTpUYeCcKan 3afjepKa m
0 nc

CmMellenve dassl
D o

SCPI CALCulate:CORRection:EDELay:TIME
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YcTaHOBKa cmelueHuUs ¢a3bl

PyHKUMA cmeweHma ¢asbl gobaBnseT NOCTOAHHOE cMmelleHWe K ¢ase rpaduka.
BennunHa cmeuteHma ¢asbl B rpagycax 3adaeTcs MHAMBUAYANbHO A1 KaXKaoro
rpaduKka. paduk, ana KOTOpOro 3agaerca cmeweHue ¢asbl,
npeABapuTebHO BbIOPaH Kak aKTUBHbIN (CMm. N. Bbibop akTMBHOro rpaduka).

JOJIKEeH ObITb

Ona yCTaHOBKU BeNMUYMHBbI CMelleHuAa ¢asbl HaxkmuTe KHonky MacwTtab. B
OTKPbIBLLUEMCA MEHIO LWENKHUTE No aosto CmeweHue dasbl 1 BBeauTe Tpebyemoe

3Ha4yeHune C NOMOLLbIO KN1aBUaTYypPbl.

g FI2@"F 0

CTumyn
3anmyck
MacwTab -{b
KaHnansl
Mpadwmk
Cuctema

Pazmep meno

Macwrab

AKTUBHBIM rpaduk
1

MacwTab
5 ab/nen

CnopHeIA ypoBeEHb
-20 nb

Jenenuii
10

OnopHas NUHKA
5

INeKTpUYeCcKan 3ajepiKKa
0 nc

Cmewenune dassl %
D o

SCPI

CALCulate:CORRection:OFFSet:PHASe
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dunbrpayma

B gaHHOM paszene onuCbIBaAlOTCA Pas/iNdHble Cnocobbl GUAbTPALUN, NPUMEHSEMbIE
AN ONTUMM3ALUN U3MEPEHUIA:

e cy)XeHune nosnocbl MY M3MepuTenbHbIX NPUEMHUKOB, MO3BONAIOLLNN YBEAUYNUTD
OTHOLLUEHME CUrHaN/WYyM U PaclUMPUTb AMHAMUYECKOro AMana3oHa M3MepeHun,
npu 3TOM YBE/NINYMBAETCA BpPemMs UMKAa CKaHMpoBaHWA (mogpobHee cm. n.
YcraHoBKa nosocbl MY);

® yCpeaHeHWe pe3y/ibTaTOB M3MEPEHUs 33 HECKO/IbKO LMKI0B CKaHMPOBaHUS,
NoO3BO/IAIOLLLEE YBENMUYNTDb OTHOLLEHME CUTHAN/LIYM N PaCLUIMPUTL ANHAMUYECKUIA
AManas’oH  U3MepeHWn. YcpedHeHMe He  yBeAMYMBaeT BpPemMs  UMKANa
CKAHMPOBaHMA, HO pe3y/bTaT YyCPeAHEHWs AOCTUraeTcas Mocae BbIMNOJIHEHUS
3a[1aHHOrO KOJINYECTBa LUMKIOB CKAaHMPOBAHUA, YTO MPUBOAUT K YBENYEHUIO
obuwero BpemeHn namepeHus (cm. n. YcTaHoOBKa ycpeaHeHus);

® Cr/1aXKMBaHWE CKOMb3ALWIMM OKHOM MO coceAHMM Toukam. CrnaxkusaHue He
M3MEHAET AMHAMMYECKUA AMana3oH M3MEPEHWM, HO YMEHbLUAEeT LyMOoBoe
n3nyvyeHume curHana. Metog MmosKeT UckaxkaTb popmy rpadumka (cm. n. YcTaHOBKaA
CrNaKMBaHMA).

Ha pucyHKe HUXKe MoKasaHbl NpuUMepbl MPUMEHEHUSA Pas/INYHbIX METOoA0B
bUNbTpauUMK K curHany.
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S11 B3 0.1 uc/ 0.4 HC

L&N

0.9

0.8

0.7

0.6

2000

3000

4000

5000

Ctapt 1 MIy

-— NMwH 401 1 wlfrw O gbm, TUN.

Crton 6 Iy

McxogHbiid

/ rpaguk

{ CyxeHue

nowock 1Y

WwnpwnHa nonocobl MY ymeHbweHa co 100 Kly, ao 1 KlMy,

PucyHok 70 — MNpumep npMmeHeHMa oNnTMMM3aLumMmn Nonocbl nponyckaHuna MY
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511 B3 0.1 uc/ 0.4 HC D&n

0.9
0.8
0.7
McxogHoiii
rpaduk
0.6 /

1000 2000 3000 4000 5000
CtapT 1 MMu--Nud 401 100 wlfu O abm, Tun.10/10Cton 6 Ty

MpumeHeHo ycpeaHeHue ¢ KoaddpuumeHTom ycpeaHeHma 10

PucyHok 71 — MNpumep npmmeHeHnA ycpeaHeHuA
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s11 B3 0.1 Hc/ 0.4 wc [Crn] h&n
0.9

0.8

0.6 HMcxogHoiin

rpadmk CrnaxueaHWe

0.1
0.0
-0.1
1000 2000 3000 4000 5000
Ctapt 1 My -- NMwe 401 100 klw O gbm, TMn. CTon 6 Ty

MpuMmeHeHo crnaskmuBaHue ¢ aneptypomn 2%

PucyHok 72 — lMprvmep NnpuMeHeHUA CrnaKmMBaHuA
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YcraHoBKa nonocbi MY

HacTtpoiika nonocbl nponyckaHma T[4 onpegenser nonocy NPONycKaHuA
N3MepUTeNibHbIX MPUEMHUKOB. 3HaveHMe nonocbl MY BbibMpaeTca U3 cneayoLLero
paga: 10 My, 30 My, 100 Ty, 300 lu, 1 KMy, 3 KMy, 10 KMy, 30 KMy g4na Bcex moaenen m
100 'y gna CABAN R60 n CABAN R180.

CykeHue nonocbl nponyckaHua MY yBennUMBAET OTHOLWEHWE CcUrHan/wym w
pacwmpAeT AMHAMUYECKUI AMana3oH U3MeEPEHUN, NPU 3TOM YBEIMYMBAETCA BpemA
nsmepeHuna. CyxkeHmne nonocol MY B8 10 pas npuBoANT K yBENNYEHUIO ANHAMNYECKOTO
Anana3oHa namepeHui Ha 10 ab.

OnucbiBaemblit MeTOg, YCTAHOBKM nonocbl MY  MoOXKET WCnosib3oBaTbCA ANA
CEerMeHTHOro CKaHMPOBaHMA, B C/ly4ae yCTaHOBKWM oaMHaKoBoM nosocbkl MY gna Bcex
CEermeHTOoB. JNA YyCTaHOBKM UHANBUAYANbHOW WMPKHbI MY 41a KaxKaoro cermeHTa cm.
n. PeaaktnposaHue TabanLbl CErMEHTOB.

Monoca MY ycraHaBnuBaeTcA WMHAMBUAYANBHO ONA KaXKAOro KaHana. KaHan, gna
KOTOPOro ycTaHaBamBaeTca nosoca MY, gonxeH 6biTb NpeaBapuTenbHO BbiOpaH Kak
aKTUBHbIN (cM. N. Bbibop aKTMBHOrO KaHana).
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Ona ycTaHOBKM nonocbl nponyckaHua MY HaxkmuTe KHONKy ®unbrpauma. B
OTKpbIBLUEMCA OKHe WenkHuTe no noato Monoca MY mn BbiGepute Heobxoanmoe
3Ha4yeHue U3 cnucka.

PB4 Kannbposka
OuneTpauma
Y DuneTpauns \“—7 Monoca MY
o 10 Ky b
y Mapkep YepenHeHue
OTkn
@ Aranus MakTop ycpegHeHns
10
I. F
bi Dainbl CrnaxkusaHwe
OTkn
=
=l MNeyaTb AnepTypa crna:uvBaHns
1 %

Nonoca N4
300 kl'y
100 klMy
30 kly
S
3rly h
1 kY
R

SCPI SENSe:BANDwidth, SENSe:BWIDth

NMPUMEYAHUE YcrtaHoBKa nonocbl MY  MoXKeT ObiTb BbIMOAHEHA C
MOMOLLLbIO MbIWK (cM. N. YcTaHoBKa noaockl MY).
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YcTaHOBKa ycpeaHeHusA

YcpeaHeHne NpouM3BOAUTCA B KarKAoOW TOUYKE W3MEPEeHWUs 338 HECKOJIbKO LMKIO0B
CKaHUpoBaHuA. C KaxKabIM HOBbIM LMKIOM YBENNYMBAETCA OTHOLWIEHME CUTHaN/LYM U
paclwMpseTca AMHAMWYECKMMA Auana3oH WU3MepeHua. YcpeaHeHWe He BHOCUT
HE/IMHEMHbIX MWCKa*KeHWn B pe3ynbTaT WM3MepeHUn. Pe3ynbTaT  ycpeaHeHuA
QHaNoOrM4yeH cy*KeHuto nonocol MY.

YcpeaHeHne B KaXKAOW M3MepAeMOMN TOYKe MPOM3BOAUTCA 33 HECKONbKO LMKIO0B
CKaHUPOBAHMSA B COOTBETCTBMU CO cneaytowen ¢popmynon:

M.

l

S, i=0

1 S, . L
Mi=(1—;)~Mi_1+;l, [ >0n=min(+1, N)’

rae Mi — pesynbrar ycpesHenus Ha i — LuKe CKaHMPOBaHWS,

Si — 3HaueHve M3MEepPAEeMON BeNMYUHbI (S-napameTpa) Ha [ — UUKAe
CKaHUPOBaHMA,

N — 3apaHHbIn dakTop ycpeaHeHuns oT 1 go 999, yem Bbiwe GaKToOp, TEM
CUNIbHee CTeneHb ycpeaHeHuA.

Mpu BKAOYEHHOW GYHKUUKN yCPeaHEHNA B CTPOKE COCTOAHMA KaHasna oTobpakaercs
TeKylLee KONMYECTBO UTepaunin n GpakTop ycpeaHeHusn, Hanpumep «9/10». Mpouecc
yCpeaHeHMs CYMTAEeTCA YCTaHOBMBLLUMMCS, KOorga 06a yncna pasHbl.
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YcpeaHeHue BbIMOHAETCA MHAMBUAYANbHO 418 KaXXAoro KaHana. KaHan, B KOTopom
NPOn3BOAMUTCA yCpeaHeHMe, AoMKeH ObiTb NpeaBapuTeNibHO BbIOPAH KaK aKTUBHbIN
(cm. n. Bbibop aKTMBHOro KaHana v rpaduka).

BKAKOUeHUe U OTKIKUYEHUE yCpeAHEHUA U YCTAHOBKa ¢paKTopa ycpeaHeHUA

Haxxmute KHonky ®Punbtpauma. B OTKpbIBLUEMCA OKHe LWeEeNKHUTE Mo NOoAK
YcpeaHeHue.

PB4 Kannbposka

Y OUNbTpaLns {b Nonoga MU

10 kl'y,
» Maprep

f P YcpenHeHue b
OTwrn

% Aranus QaKkTop ycpeaHeHus
10

I. o

bi Qannsl CrnaKuBaHue

. OTwrn

E=d Mevats AnepTypa crnasuBaH1a
1 %

= e | S

[Nns ycTaHOBKKN KO3dPULUMEHTA yCpeaHEHUSA WEeNKHUTE none PaKTop ycpeaHeHus
n BBEAMTE Tpebyemoe 3Ha4YeHNe C MOMOLLbIO K/1aBMaTYpPbl.
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DaKTop ycpeaHeHWA
MuneTpauma

Nonoca MY
10 vy

e NEEE
OTHn

s s e
10 %

e HEEe
OTHn

ites SO | | |
1%

SCPI SENSe:AVERage, SENSe:AVERage:COUNt
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YcTaHOBKa CrnaXuBaHuA

CrnaxkmBaHue ycpeaHAeT U3MEepPEeHUs COCeAHMX TOYEK rpadmKa CKONb3ALMM OKHOM.
LLinpurHa okHa (anepTypa) 3a4aeTca B NPOLLEHTAX OT YMCa TOYEK rpadumKa.

CrnaxkuBaHue COXpaHAET CpeaHMN ypoBeHb rpaduKa, YMeHbLUaa LWYyMOBbIe BbIOPOCHI.
BmecTe ¢ nogaBneHMEM LUYMOB Cr/ia)KMBaHME MOXKET UCKaxkaTb dopmy rpaduka,
HanpuMmep, BCNJECK Ha rpaduKe MOKET CyLLeCTBEHHO M3MEHUTLCA WAN UCYE3HYTb.
CrnakuBaHvMe He YyBE/NNMYMBAET AMHAMWYECKUI AMana3oH M3MepeHua WU He
YBE/IMYMBAET BPEMS U3MEPEHMUS.

Crna)kmBaHue yCTaHaBAMBAETCA UHOMBUAYANbHO ANA Ka)Kaok Tpaccel. Mpaduk, ana
KOTOPOro YCTAHaB/AMBAETCA CriaXKMBaHWe, AOMKeH ObiTb NpeaBapuTenbHO BblbpaH
KaK aKTUBHbIN (CM. N. Bbibop akTMBHOro rpadumka).

BknioyeHue n OTKAIOUYEeHUEe CrIaXKuBaHUA U YCTAaHOBKA anepTypbl

Haxxmute KHoOMKy ®Punbtpauua. B OTKpbIBLUEMCA OKHe LWEeNKHMUTE Mo MO
CrnaxusaHwue.

PB4 Kannbposka ' )
Y PuneTpaums {b Monoca M4
» Mapke —
ﬁ PKEp YcpegHeHue
OTkn
% Aranns DakTop ycpeoHeHns
10
] L
Dannl CrnaskueaHwe b
. OTkn
=1 Mevats AnepTypa CrnaXMBaHWA
1%
= e

ana YCTAaHOBKM anepTypbl Crna*xXmBaHuUA WEeNKHUTe no noako AnepTypa
crna>usaHuvAa 1 BBeauTe HeO6XO,CI,MMOE 3Ha4YeHne C NOMOLLbKO KNaBnaTypbl.
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AnepTypa CrnaKmBaHWs
MuneTpauma

Nonoca MY
10 vy

e NEEE
OTHn
s s e
10
e HEEe
OTHn
itnes RN | | |
1%

SCPI CALCulate:SMOQOothing, CALCulate:SMOothing:APERture
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bbicTpana ycTaHOBKA NapameTpoB KaHa/1la Mbl LU bIO

B aTom pasgene onucaHbl onepauuu C Mbilbto, MO3BOMAIOWME NErKO U ObICTPO
YCTAHOBUTb NMapaMeTpbl KaHana. B OKHe KaHana npu HaBeAeHUW Kypcopa MbIWKN Ha
nosie, NO3BONAIOWEE WM3MEHWUTb MNapaMeTp KaHaja, 3HAYO0K YKasaTens Mblwu
M3MEHAETCA U NOABNAETCA BCM/IbIBAOLW,AA NOACKa3Ka.

NMPUMEYAHWUE Onepauun C MbIWbKO, OMNMUCAHHbLIX B AaHHOM pasgene,
MOMOralT HAcTpouTb Hambonee 4acTo UCNOAb3yemble
napameTpbl KaHana. [loctyn Ko BceM GYHKUMAM KaHana
OCYLLECTB/IAETCA Yepe3 NaHeNn NPOrpamMmMHbIX KHOMOK.

Bbl60p aKTMBHOro KaHana

KomaHabl ynpaBneHusa, BBOA, MapamMeTpoB MPUMEHAIOTCA K aKTMBHOMY KaHany.
AKTUBHbIN KaHa/l MOXHO BblbpaTb, KOr4a OTKPbLITO ABa WAM 6osee OKOH KaHasoB.
lPaHMLA aKTUBHOIO OKHa ByAeT BblaeNeHa MHBEPCHLIM LBETOM. YTOBbI aKTUBMPOBATb
APYroe OKHO, WeNKHUTE BHYTPU ero obnacTu.
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S11 AmnnwTyga nor 5.0 a6/ -20.0 ab

5.0
0.0

-5.0
-10.
-15.

>-20.
-25.
-30.
-35.

-40.
-45.

Nan

e T e Yo T e R e Y e R s

4000
CtapTt 3.6 I'Ty

4400 4800 5200
Nue 201 10 klfuCtonb5.4 [Ty

OkaHToBKA

DEHa
/ dKTHBHOID

" M s11 notepw B kabene 5.0 ap/ -10.0 a6  fNaH

-30.
-35.

4000
CTapT 85 MI'y

8000 12000
201 10 KIu Cton 14 TTy

NuH

KaHana

PucyHoK 73 — Bblbop aKTMBHOrO KaHana

AKTMBHbIM KaHaN TaKXKe MOKET BbITb BbIGPaH C NOMOLLbIO NPOrPAaMMHBbIX KHOMOK (CMm.

n. Bbibop akTMBHOro KaHana).
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Bbi6op akTMBHOro rpadpuka

AKTUBHbBIV TpadmnK MOXKHO BblObpaTb, KOrga akTUBHOE OKHO KaHana CoAepXut bonee
oAaHoro rpa¢uKka. HaumeHoBaHWe aKTUBHOIO rpaduKa BblaeNEHO MHBEPCHbIM LBETOM
B CTPOKE COCTOsIHMA rpaduKa (CM. PUCYHOK HUXKe). OnA M3MEHEHUA aKTUBHOIO
rpapuKa LWENKHUTE MbIWbO MO CTPOKE COCTOAHMA Tpebyemoro rpaduKka mam Ha
No60oM anemeHT (nnHUo rpadurKa, MapKep), UMeIoLLLUIA TOT e LBeT.

el s11 Notepu B kabene 10.0 a6/ 0.0 ab DaH

s11 Aamnnutyaa nor 10.0 ag/ 0.0 ab naH
Mt S11 KCBH 1.0 / 6.0 nax
50.0

PucyHoK 74 — Bbibop aKTUBHOTIO rpaduKa

AKTMBHbIN rpadUK TaK¥Ke MOXKET ObiTb BbIOpaH C MOMOLLBbIO NPOrPaMMHbIX KHOMOK
(cm. n. Bbibop aKTMBHOrO rpadumka).
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HasHaueHue uamepaemoro napameTpa
NMPUMEYAHWUE JTOT pasgen npegHasHadeH To/bKo gna RNVNA.

N3mepaembii napametp (S11, S21, S12, S22 wn 1. A.) yCTaHaBAMBAETCA ANA KaXKAOro
rpaduKa. MNpexxae yem BbIOpaTb M3MEPAEMbIN NapamMeTp, CHavana caenamte rpadpuk
aKTMBHbIM (CcM. N. Bbibop akTMBHOrO rpaduka).

[ns HasHayeHus rpaduKy M3MepAemMoro napameTpa, WeNKHUTE M3IMepAeMoMy
napameTpy B CTPOKe COCTOAHMA rpadmKa.

pl s11 AmnnuTyaa nor 5.0 a6/ -20.0 ab
Sil AumnnuTyaa nor 10.0 a6/ 0.0 ab
p3 s AmnnuTyaa nor 10.0 g/ 0.0 nb

UlenkHnte no nonto MOPT MUCTOYHMK U BblIOEPUTE HYXKHbIM HOMep nopTa B
OTKpbIBLLUEMCA OKHE. 3aTeM BblbepuTe Tpebyemblit S-napameTp U3 Crucka.
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Nsmeperue

?BPT WCTOHHMK Bribop noprta
511
L0 BUIETEN
531 3
541 4
551 5
561 6

M3mepenne

[MopT MCTOYHKMK

542

552

562

N3mepaembii NapameTp TaKKe MOXKeT ObiTb BblOpaH C MOMOLLbIO MPOrpamMMHbIX
KHOMOK (CM. n. S-napameTpbl).
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Bbi6bop popmara rpadpuka

dopmat gna Kaxaoro rpapumka MoxKeT bbiTb BbiOpaH MHAMBUAYaNbHO. paduk, ana

KoToporo BblbupaeTca d¢opmat, [oMkKeH ObiTb npeaBapuTenbHO BblIbpaH Kak
aKTUBHbIN (cM. N. Bbibop aKTMBHOrO rpadumka).

[na Bbibopa popmaTa rpaduKa LWeNKHUTE Mo HaMmeHoBaHWe popmaTa B CTPOKe
cocTosAHMA rpaduKka. BoibepuTe HyKHbIM GOopMaT B OTKPLIBLUEMCS OKHE.

Pl s11 NoTtepu B kabene 10.0 a6/ 0.0 ab
521 Amnnutyaa.nor 10.0 a6/ 0.0 pb
rp3 S11 {;”24 0.0 25
50.0 frp2 WU3m NAMTYAa nor

—

Dasza

Maza pacwmp
B3 b
KCBH

PeaneHana 4yacTe

dopmart rpadmKa TakyKe MOKET bbiTb BblIBpaH C MOMOLLbIO NMPOrPamMHbIX KHOMOK
(cm. n. YcraHoBka dopmara).
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YcraHoBKa macwTtaba rpadpmkKa

MacwTab rpaduka (LeHa BEPTMKANbHOIO AeNeHMA) MOXKET ObiTb YCTAHOB/IEH ABYMA
cnocobamu.

MepBbin cnocob: wWenkHUTe NO nont Macwrtaba rpaduka B CTPOKE COCTOAHMUA
rpaduka n sBeauTe Tpebyemoe YNCI0BOE 3HAUYEHWNE C MOMOLLLbIO K1aBUATYpbI.

Mpl s11 NMotepwn B kabene 10.0 a6/ 0.0 ab
p2 s11 rBe3 1G{5 Hc/ 50.0 HC

[EE] s11 KCBH

11.0 rpZ Macwrab 10.0 Hc

PucyHok 75 — YcTaHoBKa macwTaba B CTpoKe cocTosiHUA rpaduKa

Bropoi cnocob: nepemeltante yKasaTelb MbIlIM MO BEPTUKANbHOM LWKane Ao Tex
Nnop, NOKa 3HAYOK yKasaTena He CTAaHeT TaKMM, KakK MOKa3aHO Ha PUCYHKEe HUXKe.
HaxXmuTe neByto KHOMKY MbIlIM M, HE OTNYCKas ee, ABWUralTe yKasaTe/lb BBEPX WU
BHU3. [lBMXKEHME OT LEHTPa LWKaAbl YBEINYMBAET MacLITab, ABUKEHUE K LEHTPYy —
YMeHbLUAET.
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W3meHuTs MacwTab

90.0

/ﬁ.ﬂ
YikazaTenb

moim /0.0

60.0

[>5l].[l

40.0

30.0

20.0

10.0

0.0 —
3800

PucyHoK 76 — YcTaHOBKa macliTaba Ha BEPTMKAIbHOM LWKane

MacwTtab rpaduka TakKe MOXKeT ObiTb BbIOPaH C MOMOLLbI NPOrPaMMHbIX KHOMOK
(cm. n. YcraHoBKa maclitaba rpaduKa).
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YcTaHOBKa 3HaYeHUA ONOPHON INHUM

3HayeHne onopHOM NMHUK, 0603HAYEHHOWN Ha BEPTUKANIbHOM LKane CUMBOMaMU « [»
n «», moeT BbITb YCTaHOB/IEHO MblLWbO ABYMSA crocobamu.

MepBbii cNOcob: WEeNKHMUTE MO MO0 3HAYEHUA OMNOPHOM JIMHUM B CTPOKE COCTOAHMA
rpaduka n eBegute Tpebyemoe YnMcnoBoe 3HaUYeHue.

'pl S11 Motepw B Kabene 10.0 ab/ 0.0 ab
S11 B3 5.0 Hc/ 50.0.HC

p3 S11 KCBH 1.0 / 6 -
.?FS.D +1 KCBH 1 ' Mp2 OnopHbiM ypoBeHb 50.0 HC

PucyHoK 77 — YcTaHOBKa 3Ha4eHMA OMOPHOMN IMHUM B CTPOKE COCTOAHMA rpadmKa

BTropoit cnocob: HaBeauTe yKasaTeNb MbIWW Ha LEHTPasbHYH YacTb BEPTUKA/bHOM
WKaNbl U NepemelLainTe yKasaTe/lb MbIlX NO BEPTUKA/bHOM WKane Ao Tex Nop, NoKa
3HAYOK YyKas3aTeNs He CTAaHEeT TaKMM, KaK MOKAa3aHO Ha PUCYHKe HuKe. Haxmwute
NEBYI0 KHOMKY MbIlIM M, HE OTMNyCKas ee, OBUralTe yKasaTe/lb BBEPX WIW BHWUS.
[BuKeHne BBEpPX YBE/NMYMBAET 3HAYEHME OMOPHON JIMHUKM, OBUNKEHWE BHU3 —
YMEHbLLAET.
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70.0

55.0

[»3% M3mMeHMTL ONopHbIM YpPOBEeHb

+

45.0
Yeazarenb
MbILLIM
40.0
35.0
30.0
25.0

3500 380

PucyHok 78 — YcTaHOBKa 3HAY€HUA ONOPHOW IMHUU HA BEPTUKANbHOM LUKane

3HayeHWe OMNOPHOM JIMHWUM TaKXKe MOMKEeT OblTb YCTAaHOBAEHO C MOMOLLbIO
NPOrpaMMHbIX KHONOK (cm. N. Macwtab npsamoyrosibHbIXx KOOPAMHAT).
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MepeknioueHne pexkuma «Crapt/LleHTp» n «Cton/Monoca»

[ns nepekntoveHna mexay pexkumamu "Crapt/Lentp" n "Cron/Monoca" wenkHuTe
MO COOTBETCTBYIOLW,EMY MO0 B CTPOKE COCTOAHUA KaHana. [pn 3TOM HauMeHOoBaHUSA

«Ctapt» n «Cron» meHsatoTca Ha «LeHTp» u «lonoca», cooTBeTcTBEHHO. OumMdpoBKa
LLKa/la CTUMYJI0B TaKXKe MeHAET CBOe npeacTas/eHune.

M3mMeHWTL CTapT M3mMeHnTe CTON
CT\%}T 85 My (_@?n

PucyHok 79 — MepekntodeHne mexay "Crapt/UenHtp" n "Cton/Monoca" B cTpoke
COCTOAHMA KaHana

MepekntoyeHne MexXay PEeXMMamMM TaK Ke BO3MOMKHO C MOMOLLbI MPOrpPaMmMHbIX
KHOMOK (CM. N. YCTaHOBKa AMana3oHa CKaHMPOBaHWA).
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YcTaHoBKa 3HaueHua nona «Crapt/LeHTp»

[lns BBOAa YMcNoBOro 3HavyeHuns nons "Crapt/LeHTp" WwWenkHUTe No AaHHOMY MO0 B

CTPOKEe COCTOSIHUSI KaHa/a U BBeauTe Tpebyemoe YMC/IOBOE 3HAYeHWE C IKPaHHOM
KNaBMaTypbl.

CTapT 8BS MIy
{%5 ML,
PucyHok 80 — Mone "CrapT/LeHTp" B CTPOKE COCTOAHUA KaHana

3HayeHusa nona Crapt/LleHTp TaKKe MOXKeT ObiTb YCTAaHOB/NEHO C MOMOLLbLIO
MPOrPaMMHbIX KHOMOK (CM. N. YCTaHOBKa Anana3oHa CKaHMPOBAHMA).
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YcraHoBKa 3HayeHua nona «Cron/Monoca»

[lns BBOAA 4YMCNOBOro 3HavyeHus nona "Cron/Monoca" WenkHUTe Mo Mo B CTPOKe

COCTOAHMA KaHana u BeBeguTe Tpebyemoe 4MCAOBOE 3HAYeHWEe C MOMOLLbIO
KNaBMaTypbl.

Cton 14 My
CTon ]\[% o,

PucyHok 81 — Mone "Cton/Monoca" B CTPOKe COCTOAHUA KaHana

3HaueHusa nona "Cron/Monoca" TakKe MOXeT 6blTb YCTAHOBAEHO C MOMOLLbHO
MPOrpamMmHbIX KHOMOK (CM. M. YCTaHOBKa AMana3oHa CKaHMpPOoBaHUA).
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YcTaHOBKA KO/IMYECTBA TOYEK U3MepPeHUn

[lna BBOAa KOMYECTBA TOYEK U3MEPEHUA LLLEIKHUTE MO COOTBETCTBYHOLLEMY MO0
B CTPOKE COCTOAHMA KaHana. BbibepuTe Tpebyemoe 3HayeHuWe B OTKPbIBLUEMCA

OKHe.

Ywncno Touek
10001

1601

801

401 [

101

Yucno Touek 201
W

KonnyectBo TOYeK M3MeEpeHUA TaK¥Ke MOXKeT OblTb YCTAHOBJEHO C MNOMOLLbIO
NPOrpPaMmMHbIX KHOMOK (CM. N. YCTaHOBKA KO/IMYECTBA TOYEK U3MEPEHUS).

310



YcTaHOBKa TMNA CKAHMPOBAHUA

[lna yCTaHOBKM TMNA CKaHMPOBAHUA LWLENKHWUTE MO COOTBETCTBYIOLLEMY MO0 B
CTPOKE COCTOSHUA KaHana. BbibepuTe Tpebyemoe 3HaYeHNe B OTKPbIBLUEMCA OKHE.

dHHMPOBaHWA

Norapwgm h‘

CermMeHTHbIM

ObpaTHeIM xo4
Tun ckad NMux | OTKA

% EI N

TUN CKaHMPOBAHUA TaKKe MOMKET ObiTb YCTAHOB/IEH C MOMOLLbIO MPOrPaMMHbIX
KHOMNOK (cMm. n. Bbibop TMNa ckaHMpoBaHuUsA).
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YcraHoBKa nonocbi MY

Ons Bblbopa nonocbl MY WENKHUTE NO COOTBETCTBYIOWEMY MO B CTPOKe
COCTOAHMA KaHana. Boibepute HeobxoAMMoe 3HaYeHME B OTKPbIBLUEMCS OKHE.

Monoca MY
300 kly B
100 kly
30 kly
ELT
3 kly 5
Monoca N4 10 kIy 1 Ky |
lﬂ{%ru

Monoca MY TakKe MOXKET ObITb YCTaHOB/IEHA C MOMOLLbIO MPOrPaMMHbIX KHOMOK (CMm.
n. YcraHoBKa nosocsl NY).

312



YctaHoBKa nona MowHoctb/BY Bbixop,

YposeHb BbixogHoit mowHoctu (CABAN R54, CABAN R140 n CABAN R150)

LlenkHnTe no CcOOTBETCTBYlOWEMY MO0 B CTPOKU COCTOAHMA KaHana. B
OTKPbIBLUEMCA OKHE Le/IKHMUTE Mo Moo BbIXogHAsA MOLWHOCTb A/1A NepekNoYeHns
MEXKaY BbICOKUM M HU3KMM YPOBHEM.

MowHoCT

BbixogHaa MOWHOCTE
Bricokas

BY BhIxog
MOWHOCTE BeiCoKan

Bxn
K ke

YposeHb BbixogHoi mowHoctn (CABAN R60 n CABAN R180)

LLlenkHMTe nO COOTBETCTBYIOLWLEMY MOMO B CTPOKM COCTOSAHMA KaHana. B
OTKPbLIBLUEMCS OKHE LLEAKHMTE MO Moo BbIXogHas MOLWHOCTL M BBeauTe
HeobX0AMMbI YPOBEHb MOLLLHOCTU CTUMY A,

MowHocTb

BeixogHaa mMoLLH
0 obm

BY Bhixog

MowHocTe O pbm, Twn. Brn
U o w

3HayeHMe MOLLHOCTM CTMMYNA TaKKe MOMeT OblTb YCTaHOBMEHO C MOMOLLbHO
NPOrpPaMmMHbIX KHOMOK (CM. N. YCTaHOBKA MOLLLHOCTH).

BknioueHue n otknoueHmne BY Bbixoga

LlenkHute B NoOJe YCTAaHOBKM MOLLHOCTM B CTPOKE COCTOAHMA KaHana. B
OTKPbIBLLUEMCS OKHE Le/IKHUTe no nosto BY Bbixoa,.
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MowHocTh

BbixoaoHasa MOWHOCTE
Bricokas

BY Bhixofg %
MowHocTe O abm, Twn. Brn

0 _pbm, TWn.
v e

OTKAOYEHME CTUMYNIUPYIOWLErO CUTHANA TaKXKe MOXKeT ObITb BbINOJIHEHO C NOMOLLbIO
NPOrpamMMHbIX KHOMOK (CM. n. OTKAOYEHME CTUMYNUPYIOLLErO CUTHANA).
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YcTaHOBKa 3HaYeHUA CTUMY1A MapKepa
3HauyeHne CTUMyNa MapKepa MOXKeT BbITb YCTaHOBAEHO ABYMSA crocobamu.

MepBbii cNOCO6: NepemelleHME MbIWblO yKa3aTenen mapkepa. [na aToro HaseauTte
MblWb Ha OAMH U3 yKasaTesnel mapKepa, NOKa OH He NpumeT $opmy, MOKA3aHHYH Ha
PUCYHKaxX HuxKe. HaKmute neBylo KHOMKY MbIWW M, HE OTMycKaA ee, ABurante
yKasaTe/sib BNPaBO WM BIEBO K HEOOXOAMMOMY 3HAYEHUIO CTUMYA.

Mapkep 2
1 2

PucyHoK 82 — YcTaHOBKa 3HaY€HMA MapKepa C MOMOLLbIO NepeMeLLEHUA ero
yKasaTtenemn

Bropoit cnocob: BBoa, ¢ LMbPOBOM KNaBMaTypbl 3HAYEHUA CTUMY/Ia MapKepa B CTPOKe
WMHAMKAUMKN OaHHbIX MapKepa. a8 3TOro akTMBMPYMTE nNone CTUMYANa, WEeNKHyB Mo
HEMY B CTPOKe WMHAMKAUMW JaHHbIX Mapkepa. Beegute Tpebyemoe 3HauyeHue C
NMOMOLLbIO 3KPAHHOM KNaBMaTypbl.

1| 4275.6418 Mru -4.8627 ab
H 4Q§9.9433 Mry -5.3119 ab

1.410 2B
M2 4379.9438 Mry, A

YacroTa

PucyHOK 83 — YcTaHOBKa 3HaYeHMA MapKepa B CTPOKe MHAMKALMKN AaHHbIX MapKepa
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3HayeHMe CTUMy/la MapKepa TaKKe MOMKET ObiTb YCTaHOB/MEHa C MOMOLLbIO
NPOrpPaMMHbIX KHOMOK (CM. N. YCTaHOBKA 3HAY€HUsI CTUMYJ1a MapKepa).
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KanubposkKa

Ha pe3ynbTaTbl MU3MepPEHUs S-napameTpoB BAUAIOT Pas/iNyHble OWNOKM U3MepeHus,
BHOCMMble pedIEKTOMETPOM U U3MEPUTENIbHOM YCTaHOBKON. Mpupoaa sTux owmnboK
Pa3/INYHA - HEKOTOPbIE U3 HUX CUCTEMATMUYECKM NOBTOPAIOTCA, @ HEKOTOPbIE ABNAIOTCS
cNyYyalHbiMu. KanmbpoBKa — 3TO MPOLECC, MCMOAb3yemMbld A8  OLEHKM
CUCTEMATMYECKM NOBTOPAIOWMXCA OWMOOK M MX MATEMATMUYECKOTO WCKIKOYEHUA U3
pe3ynbTaToB U3IMEPEHUN.

NPUMEYAHUE Ytobbl O0bGecneuntb Tpebyemyro TOYHOCTb U3MEPEHUMN,
NPOBOAUTE KAaNMOPOBKY WUIMEPUTENA MNepes  KaxKablm
ceaHcom  pabotbl. [Ns  BbINOAHEHMA  KaNMBPOBKM
NPaBW/IbHO C/leayruTe PeKoMeHaUMAM MO BbIMOJHEHUIO
KannMbpoBOK TeKkylwlero pasgena. ToNbKO NpPaBUIbHO
OTKanMbpOBaHHbIN M3MepuTenb obecrneymBaeT TOYHOCTb,
YKa3aHHY0 B TEXHUYECKMX XapaKTEPUCTUKAX.

B maHHOM pasgene OMMCbIBAOTCA METoAbl M npoueaypbl Kannbposku, pabota c
KaIMBPOBOYHbIMM KOMMNEKTaMWN U aBTOMATUHECKMMU KaNMBPOBOYHBIMU MOAYNAMU

(AKM):

e 06LMe cBeaeHNA O KannbpoBKKM (cm. n. Obuire cBegeHus);

e paboTa C KaNMBPOBOYHBIMM MeEpPaMKU U KanubpoBOYHbIMK Habopamu (cm. n.
KannbpoBoYHble Mepbl U KOMNAEKTbI MEp);

e MeToApl U Npoueaypbl KaNMbpPoBKK (cm. N. MeToabl M NpoLeaypbl KAANOPOBKM);

e paboTa ¢ moaynem aBTOMaTU4eckon Kanmbposku (AKM), KoTopbiii no3sondaet
YyNpoOCTUTb W YCKOPWUTb MNpouecc KanubpoBKM pednektomerpa (cm. .
ABTOMATUYECKNIN KaNMBPOBOYHbIN MOAY/b).
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O6wwume cBeaeHusn

Pasaen copeput obuime ceeaeHns 0 KannbpoBKe:

e 06WMe pekomeHAauumn (cm. n. OCHOBHble PEKOMEHAAUMM MO BbINOJAHEHUIO
KanubpoBKM);

® onuncaHme ownboK namepeHns (cm. n. OWKBKM nsmepeHus);

e moaenu owmnbok (cm. n. Mogenb oWMBOK M3MepeHuit);

® NOCNEeNOBaTENbHOCTb BbIMNONAHEHU KanubposBkn (cm. n. Craauu npouecca
KannbpoBKHM).
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OCHOBHble peKomeHAALMUN NO BbINONIHEHUIO KBI’IMGpOBKM

[OnAa npaBUNbHOrO BbIMNONHEHUA KanMOPOBKU M YMEHbLUEHWUS CAy4YalHbIX OLMOOK
cnepymnTe pekomeHaaumam, W3NoXKeHHbIM Huke. CobntogeHve pekomeHZaumi
MO3BOJINT 06€CNeUYnTb TOYHOCTb, YKa3aHHYO B TEXHUYECKUX XapaKTepPUCTMKaX.

O6wue peKomeHaauumn

e /10 Hayana NpoBeAeHUs KanmbpoBKM BbibepuUTe OCHACTKY Ana nogxatoveHus NY
n cobepute N3IMepUTENbHYIO YCTAHOBKY. BbinoNHANWTE KaAMBPOBKY B MJIOCKOCTY,
NPOXOALLEN Yepe3 COeANHUTENN, K KOTOPbIM noakatovaetca NY.

e KaAMbpoBKY M3MEPUTENbHOW YCTAHOBKU BbIMOJIHAMTE MPU TeX Ke napamerpax
(4acTOTHbIV AManasoH, KOJIMYECTBO TOYEK M3MEPEHMSA, MOLWHOCTb CTUMYANA), NPK
KOTOPbIX byayT NpoM3BOAUTLCA M3MepeHus. MI3ameHeHMe 3TUX NapameTpoB nocne
KanMBPOBKM MOXKET CYLLECTBEHHO CHMU3UTb TOYHOCTb U3MEPEHUNA.

e B npouecce KanMbpoBKM He ucnosb3yiTe nonocy MY wupe, yem nnaHupyetca
NP U3MepPEeHUsX.

e BbibupaliTe KaAMbPOBOYHbIA HABOP B COOTBETCTBMM C TUMOM pasbemos UY.

e lnana3oH  4actoT  BblbpaHHOro  KanmbpoBoyHOro  Habopa  AoNKeH
COOTBETCTBOBATb AManasoHy, B KOTOPOM BbINO/IHAETCA KaAMbpOBKa.

e [lpu BblbOpE KannbpoBoyHOro Habopa ans SOLT KannbpoBOK NYyYLLYH TOYHOCTb
obecneynTt KannbpoBOYHbIN HAabop, NapameTpPbl Mep B KOTOPOM Hanbosiee TOYHO
onpeaeneHs.l.

e [pU HEOBXOAMMOCTM BKAHOHYEHWA Mepbl B COCTaB Habopa paccyuTante UK
M3MepbTe ee napameTpbl C MPUMEHEHMEM BbICOKOTOYHbIX CPEeACTB U3MEPEeHUs.
CospaiiTe onucaHne Mepbl B BWAE MOAENU MAM Tabauubl S-napameTpos.
3arpysute onuncaHue B NporpammHoe obecrneyeHne nsmeputens.

e Bbibupalite meTon KanMbpPOBKM B 3aBUCMMOCTM OT BbIMOSIHAEMbIX U3MEPEHUN,
TpeboBaHMI K UX TOYHOCTU, AONYCTUMOM TPYAOEMKOCTU KaAMBPOBKN U HaNN4uUA
HabopoB KanMbpPOBOYHbIX Mep.

e 1na KaNMBGPOBOK peKkomeHayeTcs ucrnonb3oBatb AKM  (aBTomaTuyecKom
KaNIMbPOBOYHBIN MOAY/b), YTOObI YMEHbLINTb:

® TPY40EMKOCTb KannbpoBKkm 6e3 noTepu TOYHOCTY;
® N3HOC Pa3bemoB;
e OWNOBKKM onepaTopa.

e Ecin  nocne KannbpoBKM B U3MEPUTENbHYIO  YCTaHOBKY  gobasneH
[AOMOJIHUTENIbHbLIA  KOMMOHEHT (Kabenb, aTtTeHlaTop, aganTep), cneayer
BbINONHWUTb NOBTOPHYIO KaAMBPOBKY. BMeCTO NOBTOPHOW Ka/IMBPOBKU MOMKHO
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MCNONb30BaTb GYHKLUMIO UCKAKYEHUA LENU UK GYHKUMIO YAJMHEHUA NMOPTOB,
yTOObl KOMMEHCMPOBATb A0DABNEHHYIO 3/1EKTPUYECKYIO ANUHY (3a4eprKKy) u
noTepwu.

PekomeHAauUMm No yMeHbLUEHUIO CllyYanHbIX OLUMOOK N3MepeHun

e 1nA yMeHbLUeHMA OWMNOOK, BHOCUMBbIX COBCTBEHHbLIM LWYMOM ped/IeKTOMETPA,
PEKOMEHAYEeTCA YBENNYUTb MOLLHOCTb MCTOYHWMKA CTUMYIMPYIOLLErO CUrHana,
Cy3uTb nosocy nponyckaHma MY n NpMMeHUTb ycpeaHEeHUEe MO HECKOJbKUM
3HAYEHUAM Pa3BEPTKN U3MEPEHUIA.

o [1N5 CHUKEHMA OWMBOK TemnepaTypHoro apeiida 3N1eKTPUUYECKMX XapaKTEPUCTUK
pebnekToMeTpa U KOMNOHEHTOB U3MEPUTE/IbHOM YCTAaHOBKU peKoMeHayeTca:

® NPOBOAUTL U3MEPEHUA B MOMELLEHUN CO CTabWUIbHON KOHTPOIMPYEMOWA
TemnepaTypon, NPu KOTOPOM rapaHTUPYHOTCA TEXHUYECKUE XapaKTEPUCTUKU
pednekTomeTpa;

® NPOBOAMTbL MOBTOPHYO KanuMbpPOBKY B CAydyae 3HAYMTENbHOTO W3MEHEHMUS
TemnepaTypbl B MOMELLEHMM NOC/e KaNUDOPOBKMY ;

e repes, HayaiomM KanubpoBKK NporpeTb pedpNeKTOMETP B TEYEHNE BPEMEHMU,
yKasaHHOro B cneumMdukaumm;

e nepes Hayanom KanuMbpoBKWM ana cTabuamsaumm napameTpoB BblAeprKaTb
KannbpoBoYHble Mepbl 6e3 yMakoBKM B MOMELLEHUW, FOe NpPOBOAATCA
N3MepeHUs.

o [1nA CHUKEHMA OLIMOBOK NOBTOPAEMOCTU COEANHEHUI PEKOMEHAYETCA:

® CNeAuTb 3a YNCTOTOM M COCTOAHMEM cCOoeauHUTENel BCeX MNOAKIYaeMbIX
yCcTpoicTB (cm. nn. YncTka coeguHuteneit n MpoBepKa NPUCOeaUHUTENbHBIX
pa3mMepoB B NepBOM YacTU PyKOBOACTBA MO 3KCN/yaTaumm);

® NPU NOAKAIOYEHUU coeauHuTenen mep u WY K pednektomerpy,
MCNONb30BaTb CNeUMasibHbIi TapUPOBaHHbLIA KAKOY C HOPMWUPOBAHHBLIM
YCUNMEM 3aTAXKKM (cm. N. MoAKNOYEHME U OTKIOYEHME YCTPOMCTB B NEPBOM
4acTu PYKOBOACTBA MO 3KCNayaTaumn);

® HE MEHATb NOJN0OXEeHNe Wnu KOANYEeCTBO KOMIMOHEHTOB VI3ME|3I/IT€I'IbHOI7I
YCTAaHOBKUW B MPOCTPaHCTBE B npolecce Ka/'IM6pOBKM WNN nocne Hee;

® He U3MEeHATb B Mpouecce M3MepeHUN OTKAZIMBPOBAHHYID WU3MEPUTE/IbHYHO
YCTaHOBKY. ECNM  KOMMOHEHTbI  WU3MEPUTENbHOW  YCTAHOBKM  Obinun
nepecTaB/iieHbl MecTaMW WAW BBEAEHbl AOMNONHUTENbHbIE KOMMOHEHTbI,
cfieqyeT NPOBECTM NOBTOPHYIO KaIMBPOBKY.
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Owun6KM n3amepeHnn

Ha u3amepeHua S-napameTpoB BAMAIOT pPasiMyHble OWWMBKU U3MEpPeHUs, KoTopble
MOXHO pPa3aenuTb Ha [IBE KaTeropum:

® cUCTEMATMYECKNE OLLIMOKM M3MepEeHNUA,

® C/lyyaliHble OWKNOKM U3MepeHus.

Cny4yaliHble OWWMOKU M3MEpPEeHMA — 3TO LIYMOBble QNYKTyauum M TemnepaTypHblie
apendbl B 3/NIEKTPOHHbIX KOMMOHEHTAX, M3MEHEHME MEXAaHMYECKUX pPa3MepoB B
Kabensax M pasbemax npu U3MeHeHUM TemnepaTypbl, OWKNOKM MOBTOPAEMOCTU MpU
NOBTOPHOM COEAMHEHUWN pa3bemoB U u3rnbe Kabenei. CnyyamHble OWNOKKU, B cuny
CBOEM HenpeackasyemocTu, He MoryT ObITb 3apaHee M3MepeHbl M y4yTeHbl. [Ana
YMEHbLUEHUS CAYYalHbIX OWMOOK MOXHO NPUHUMATbL OnpeaeneHHble Mepbl:
NPaBW/IbHbIA BbIOOP MOLWLHOCTU WCTOYHMKA, Cy*KeHue nonocbl MY, ycpeaHeHwue,
noAadeprkaHMe MOCTOSIHHOM TemnepaTypbl OKpy)Kawuwen cpegpl, cobnwogeHue
BpeMeHM nporpeBa pedpnekToOMeTpa, OCTOPOXKHoe obpalleHne C pasbeMamy,
yMeHbLUeHne U3rnbos Kabenen nocne KaMb poBKMU.

CnyyailHble OWMBKM M METOoAbl MX YMEHbLIEHMA He pacCMaTpuBaloTCA Janee B
[aHHOM pasgene.

CuctemaTuyeckme oWMBOKN U3MEPEHUNS — 3TO OWMOKMK, BbI3BAHHbIE HE WAEA/NIbHOCTbIO
KOMMOHEHTOB M3MepPUTENbHOW cuctembl (cm. n. CucTemaTuyeckme OWKnHBKU
namepeHus). OHM NOBTOPAEMbI, UX XaPaKTEPUCTUKU HE U3MEHSIOTCA CO BPEMEHEM.
CuctemaTuyeckme OWMOKM MOXKHO BbIMMC/INUTL, @ 3aTEM YMEHbLUTb WX BEIUYUHY
nyTem BBeAEHMA NOMNPaBOK B pe3y/ibTaTbl USMEPEHNIN MaTeMaATUYECKMM CNOCOBOM.

KanubpoBKka — 3TO npouecc M3mepeHUs MPeumsmoHHbIX PU3NMYECKUX YCTPOMCTB C
M3BECTHbIMW NapamMeTPamMu C LENbO BbIMUCAEHMA CUCTEMATUYECKUX OLIMOOK. Takue
npeuusnoHHble npubopbl Ha3bIBAOTCA KaNMOPOBOYHbIMM Mepamn. Haumbonee
pacnpocTpaHeHbl KaMBPOBOUYHbIE MePbl KOPOTKOro 3ambikaHua (K3), xonocTtoro xoaa
(XX), cornacosaHHo Harpy3ku (CH).

I'Ipou,ecc KomneHcaunn (yMeHbLLIGHVIFl BeJ'IMLIMHbI) CUCTeMaTUyeckmx oLwwmnboK

M3MEpPEHUsa B pe3ysibTaTax U3MEPEHUIA MATEeMATMYECKMM CNocobom HasbiBaeTcA —
KoppeKuuen ownbok.
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Cuctematnyeckme ownbKu namepeHusn

[na oAHOMOPTOBOrO M3MEPEHUs C Nomollbio pedsieKTOMETpa, noAapasaensatoT
cieqyoL e UCTOYHUKN CUCTEMATUYECKMX OLIMBOK U3MepeHus:

® HAMpaB/1eHHOCTb;
® COrnacosaHme UCTOYHUKa;

® 4aCTOTHas HEPABHOMEPHOCTb OTPAXKEHUA.

ONnAa MHOronoptoBoro msmepeHuma ¢ nomouwbto aHanmsatopa RNVNA aKkTyanbHbl
TaKXe cneayowme NCTOYHMKN CUCTEMATUYECKMX OLIMBOK U3MepeHus:

® COrnacoBaHue NPUEMHMUKaA;
® 4aCcTOTHasA HepPaBHOMEPHOCTb Nepeaayu;

® pa3BA3Ka.

3HaYeHUA CUCTeMaTMYECKUX OWMBOK U3MepeHna A0 NPUMEHEeHUs npoueaypbl
KOPPEKLMMN OLIMBOK Ha3bIBAOTCA HECKOPPEKTUPOBAHHbIMM.

OcTaTOYHble 3HAYEHWA CUCTEMATUYECKUX OLIMBOK M3MepeHMA Mocne MNpPUMEHEHUA
npoLeaypbl KOpPeEKLMN Ha3blBAOTCA 3PPEKTUBHBIMM.

HanpasneHHOCTb

HanpasneHHocTb (Ed) — 370 owwnbka un3mepeHWa, BbI3BaHHAA HaMNpPaB/E€HHbIM
oTBeTBMTENIeM B nopTe pedaekTtomeTpa, WU3-3a HecnocobHOCTM nocnegHero
abCcoNOTHO pa3aennTb CUrHaNbl NAAAOLWEN N OTPAXKEHHOM BOAHbLI. Mpy 3TOM YacTb
9HepruM cUrHana nagatoLLer BoHbl NPOHUKAET B MPUEMHUK OTPAXKEHHOro CUrHana.
MorpewHocTb, BHOCMMAA HaNpaB/eHHOCTbIO, He 3aBUCUT OT XapakTepuctuk UY un
06bI4HO OKa3blBaeT Hanbonbllee BAUAHUE NPU N3MEPEHUM OTPAKEHUA.

Port

lexepaTop Mapawouwan soaHa
MCMBITATENBHOIO

cMruana % X X %

Napawwan
BOAHA

| CornacoeanHan
Harpyska

|

@ YTeuka
®

PucyHok 84 — OwmnbKa HanpaBAEHHOCTH
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CornacoBaHue UCTOYHUKA

CornacoBaHne wuctoyHMKa (Es) — 370 owwnbka M3MepeHus, Bbi3BaHHaA
paccornacoBaHmMem nopta pedaektomerpa ¢ sxogom UY. MNMpu 3Tom YacTb CUrHana,
OTpa*keHHoro ot Bxoaa UY, oTparkaetca oT nopTa pepaekTomeTpa U CHOBa NocTynaet
Ha Bxog MNY. Mpun 3TOM BO3HUKAET OWMOKA NPU U3MEPEHUN OTPAXKEHHOTO CUrHanNa, U
NpY U3MepeHnn nepeaaHHoro curHana (Tonbko ans aHanmsatopa RNVNA). OwnbKa,
BHOCMMaA COrflaCoOBaHMeM WUCTOYHWKA, 3aBUCUT OT COOTHOLWIEHWA BXOLHOro
nmnegaHca MY n nmnegaHca nopta pepaekTomeTpa.

OwnbKa cornacoBaHMA MCTOYHWMKA OKasblBaeT 3HAYUTE/IbHOE B/MAHME MNPU
namepeHmnn NY c nnoxmm cornacosaHmem Bxoaa.

' Port
leHepaTop lNagawowan soaHa |
MCMNBITATENBHOIO & K3
CUrHana é X }{ %-‘—i
. : Ownbra
Ta]
aﬁgnHl:ihﬂ“ | COrNacoBaHuA
MCTOUHMEKES

BOMHE
e, E—

@ OrpaxeHHan

PucyHok 85 — OwmnbKa cornacoBaHMA UCTOYHUKA
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YacToTHaA HepaBHOMEPHOCTb OTpaXKeHuUA

YacToTHana HepaBHOMEPHOCTb oTpaxeHua (Er) — 3To owmnbKa M3mepeHus, Bbi3BaHHasA
Pa3/IniMeM YaCTOTHO-3aBMCUMbIX aMMIUTYAHbIX M PaA30BbIX XapPaKTEPUCTUK NyTewn
pacnpocTpaHeHUs OTPaXKEHHOro M ONMOPHOro CUrHaNa B NopTe pedieKTOMETPA.

1
1 Port
lexepaTop Napawowan sonHa | >
MCNBITATENBHOMD & CornacoeanHan
cUrHana % x x Harpyska
MNagawowan

@ * BOMH S

1
I

1

@ BONHA '

i —

1

OTtpaxeHHan :

1

i

1

|

AmnnuTyga
A o canana R Owmbra uacToTHOM
K HEpaBHOMEPHOCTH
OTpaKeHMA
OteeTr KaqHana A
-
YacTota

PucyHok 86 — OinMbKa 4YacTOTHON HEPABHOMEPHOCTU OTPAXKEHUSA
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CornacosaHue NnpUeMHUKA (ToNbKo Ana aHanmsatopa RNVNA)

CornacoBaHne npuemHuka (EI) — 370 owunbKa uM3mepeHUa, BbI3BaHHaA
paccornacoBaHMem nopta pedsekTomeTpa paboTalowero B pexuMme MNpPUEMHMKA
curHana ¢ sbixogom WY. MMpu 3TOM YacTb curHana, npouweawero 4epes WY,
OTpaXKaeTcA OT NopTa NPUEMHMKA U MOCTynaeT Ha Bbixog UY. MNMpu 3TOM BO3HUKaeT
owmnbKa Npu U3IMEPEHUM NepefaHHOro CUrHana, U NpPU U3MEPEHUM OTPANKEHHOTO
curHana (ana asyxnoptoBbix MNY). OwmnbKa, BHOCMMAA COrliacoBaHUMEM MPUEMHUKA,
3aBMCUT OT COOTHOLLEHMA BbIXOAHOIO mmnegaHca MY n mmnepaHca nopra B pexumme
NPUEMHMKA CUrHana.

Mpn un3mMepeHMM nepedaym oOWMOKA COrNacoBaHMA MPUEMHMKA OKasbiBaeT
3HaAYUTE/IbHOE BJIMAHME B C/Aydae MA0XOro cornacosaHmem Bbixoga WY. Tlpu
N3MEPEHUN OTPAXKEHUA OLIMOKA COrnacoBaHMUA NPMEMHMKA OKa3bIBAET 3HAYUTENbHOE
BIUAHWE B C/ly4ae MNJOXOro COrnacoBaHMA BbIXOAA M MANOr0 3aTyXaHMA Mexay
BbIxoAOM U Bxogom UY.

1

1 Portl

lenepaTop Nagaouan sonHa "‘_
MCMBITAaTENBHOTD .
CHMIHana é x x é :
MNMapawowan :
BOAHA 1
e — I
-
1
1
-t : Mepe-
HNzmepurens 1 Owmbra : MBIUHA

COrMacoBaHuA
npUeMHUKa |
:
- :
HzmepuTtens 2 !

1 Port2
1

PucyHok 87 — OwmnbKa cornacoBaHuA NpUeMHMKa
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YacTtoTHaa HepaBHOMEPHOCTb Nepeaaym (TonbKo ana aHanmsatopa RNVNA)

YacToTHaa HepaBHOMepHOCTb nepegaun (Et) — 3To owKMbBKa M3MepeHUs, Bbi3BaHHasA
Pa3/IniMeM YaCTOTHO-3aBMCUMbIX aMMIUTYAHbIX M PaA30BbIX XapPaKTEPUCTUK NyTewn
pacnpocTpaHeHns nepesaHHOro U ONOPHOro CUrHana.

1
1

leHepaTop Napaowan BonHa ; Portl
WUCNBITAaTENEHOID *

CUrHana é }{ : J
Mapaowan :
BOMHAa I
:
1

: Mepe-
HzmepuTtens 1 : MBIYKE

:
1

1 L
|
* 1
Hzmeputens 2 @ #

P : Port2

AmnnnTyna Owmbka wacToTHOIM
4 Orser kaHana Rl yepapHomepHocTH
“’ nepeaauu

kaHana A2

.-

YactoTa

PucyHok 88 — OinMbKa 4YacTOTHOM HEPAaBHOMEPHOCTU Nepeaayn
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Pa3BA3Ka (Tonbko ana aHanmnsatopa RNVNA)

Pa3BA3ka (Ex) — 3To owmnbKa M3mepeHus, BbI3BaHHAA NMPOHMKHOBEHMEM NAPa3UTHOro
CUrHana n3 NOpPTa-UCTOYHUKA B NOPT-NPUEMHUKA, MUHYA UY.

B 60nblUMHCTBE C/yyaeB, AAHHOM OLWMOKON MOXKHO npeHebpeyb. BO3MOXKHOCTb
M3MepeHUs Pas3BA3KM BO BCEX BUAAX KaZMOPOBKM NpeaycMOTpeHa  Kak
Heobs3aTeNbHas.

1
lenepaTop Napalowan BoaHa : Portl
MCMBITATENBHOMO P P | CornacosanHanA
CHMIHaa é }{ : Harpyska
— I
MNapaouan :
BOAHa .
. EESS—
1
1
1
i
|
Hzmeputene 1 @ I
:
© '
1
© .
Y¥reuka :
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HzmepuTtens 2 ] Port2

1
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PucyHok 89 — OwmnbKa pa3BasKku
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Mogaenb ownboK nsmepeHusn

[ns aHanu3a cMcTeMaTMYecKux OWMOOK B aHANM3aTOpPaX Lenen Ucnob3yoT MOAEeNN
oWMbOK B BUAE CUTHANbHbIX (HanpaB/aeHHbIX) rpados.

Pasgen coaepsKuTt onucaHue caeayomx moaenein owmbok:

® 0/IHONOPTOBAsA MOAE/b OINOOK;

e NBYXMNOPTOBAs OAHOHAMPaBAEHHas MOAeAb OWKNOOK (TONbKO ANA U3MEPEHUs C
nomoLubto aHanmsatopa RNVNA).
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OpHonopToBaa moaenb olwmnboK

Mpn un3mepeHuUn KoadPUUMeHTa oTpakeHua oaHonoptoBoro WY wmcnonbsyerca
M3MepuUTeNbHbIM NOPT pednektometrpa. CurHanbHbIh rpad moaenn owmnbok
N3MeEPEHUS, NOKA3aH Ha PUCYHKE HUXKE.

1—-® —
Edl  Es1 : S11a
Frl :
511m @ - ——
b ny
Moprl

a —MagatoLLan BoHA, b — oTparkeHHasa BONHA
S11a — UCTUHHOE 3HaYyeHne Ko3PPUUMEHTA OTPAKEHUA
S11m — n3mepeHHoe 3HaYeHNA KOIPDULMEHTA OTPAXKEHMA
PucyHok 90 — OgHonopToBaa moaenb owmnbok pedpaekTomeTpa

Ha pesynbtaT MamepeHus Ha nopTy 1 BAMAIOT creaylowme TpU CUCTEMATUYECKUX
OWMOKM U3MepeHunsa:

e Ed1 — HanpaBneHHOCTD;
e Esl — cornacoBaHue UCTOYHUKA;

e Erl —yacToTHaA HEePaBHOMEPHOCTb OTPa*XeHUA.

ana HOPMUWPOBKN 3HaA4YeHUE CTUMYJZla TMPUHATO PaBHbIM 1. Bce 3Ha4yeHus,
ncnoab3dyemblie B MOOENN, ABNAKOTCA KOMMNJIEKCHbIMW.

MNocne onpegeneHns Tpex ownbok Ed1l, Esl, Erl B Ka)XAOW YaCTOTHOM TOYKe C
MOMOLLbIO NOTHON OAHOMOPTOBON KanMBPOBKKU, MOXKHO BbIYUCIUTL (MaTeMaTUYECKM
YCTPaHUTb OLWWMBKM U3 U3IMEPEHHOro 3HavyeHua S11m) daKkTuyeckoe 3HauyeHue
KoadpduumneHTa oTparkeHma Slla.

CyL,ecTByIOT YNPOLLEHHbIE METOAbl, KOTOPblE NO3BONAOT YCTPAHUTb BAUAHUE TONbKO
OAHOM UK ABYX U3 TPEX CUCTEMATUYECKUX OLIMOOK.

MNoapobHoe onucaHue MeToAOoB KanMbpoBKM cm. B N. Metoabl M npoueaypbl
KanAnBbpPOBKMU.
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[ByxnopToBaa ogHOHanpasneHHaA moAaeb owunbOoK

NPUMEYAHUE OTOT pasgen akTyaneH TO/IbKO A1A U3MEepPEeHUA C MOMOLbIO
aHanmzatopa RNVNA.

Mpu n3mepeHnmM ABYXNOPTOBbIX YCTPOMCTB UCNONb3YIOT ABA CUrHaNbHbIX rpada. OamH
CUrHaNbHbIN rpad COOTBETCTBYET C/1y4Yalo, KOrAa UCTOYHMKOM CUrHana aBaAeTca nopT
1, BTOpOM — KOrAa UCTOYHMKOM CUrHa/1a ABASETCA NopT 2.

CurHanbHble rpadbl BAUAHUSA OWMOOK W3MEPEHUs B ABYXMNOPTOBOM cUCTEME
NpeAacTaBAeHbl Ha PUCYHKE HUXKeE.

Ex1
-
al . ' b2 Ftl
11— @ r"’q; — — o 2Im
; 521a :
Ed1 Esl : S11a o : Ell
Erl ' !
511 512a i
- . —— - ~——
b1 ! ' a2
Moprl ny Mopt 2
al ., : b2 522
= - ——
: S21a - Er2
El2 : 511a $29a . Es2 Ed2
Et2 i '
512 512a :
S S — - o * w1
bl: ' a2
-
Ex2

al, a2 — napatoume BoNHbI, bl, b2 — oTparkeHHble BO/HbI
S11a, |S21a], |S12a]|, S22a — UCTUHHbIE 3Ha4YeHUsA napameTpos NY
S11m, |S21m]|, |S12m|, S22m — n3mepeHHble 3HaYeHns napametpos NY

PucyHok 91 — iByxnopToBaa moaenb owmbok aHanu3aTopa
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AnAa HOPMMPOBKU 3HAYeHMe CTMMyla NPUHATO paBHbiIm 1. Bce 3HayeHwus,
NUCnonb3yemble B MOAENU, ABNAKOTCA KOMMAEKCHbIMU. Ha pe3ynbTtaT nsmepeHua B
ABYXMNOPTOBOM CUCTEME BAMUAIOT ABEHAALATb CUCTEMATUYECKMX OLLUMOOK N3MeEpPEHUs.

B Ta6!'IVILI,e HUXe npueeaeHbl CUCTemMaTunyeckmne ownbkm ,CI,ByXI'IOpTOBOl\;I moaenwu.

HauvmeHoBaHue MUCcTOYHUMK curHana

Mopt 1 Mopt 2
HanpaBneHHOCTb Ed1 Ed2
CornacoBaHue Esl Es2
UCTOYHMKA
YacTtoTHas Erl Er2
HEepPaBHOMEpPHOCTb
OTpaXKeHuA
YacTtoTHan Etl Et2
HEepPaBHOMEpPHOCTb
nepeaaym
CornacosaHue Ell El2
NnpUMemMHMKa
Pa3BA3Ka Ex1 Ex2

Mocne onpepeneHns BCeX ABEHAALATM C/laraemblX OWWMOOK O/1A KaXKAOM 4acToTbl
M3MEPEHUIM C MOMOLLbIO ABYXNOPTOBOW Ka/IMOPOBKM MOMKHO paccymTaTb UCTUHHOE
3HayeHue S-napametpos S11a, S22a u mogynb S-napametpos |S12al, |S21a].
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CyL,ecTBYIOT yNpoLLeHHble METOAbl, KOTOPbIE MO3BOIAOT YCTPAHUTbL BAUAHWUE TONIbKO
OZHOW NN HECKOJIbKUX U3 ABEHAALATU CUCTEMATUYECKUX OLUMOOK.

NPUMEYAHUE Mpwn MCNONb30BaHUMU OBYXMNOPTOBOM KanmbpoBKM,
BbluMcaAeHne ntoboro n3 S-napamerpos TpebyeT Bcex YeTbipex
nameperHnin S11m, |S21m|, |S12m|, S22m, nostomy ana
OBHOBNEHUAA OOHOTO WMAW BCEX S-MapamMeTpPoB aHANM3aTop
OO/IKeH caenatb ABa CKaHMPOBAHMA: CHayana ¢ noptom 1 B
KayecTBe UCTOYHMKA CUrHaNa, a 3aTem C MOPTOM 2 B KayecTse
MCTOYHMKA CUTHanNa.

MoapobHoe onucaHne MeToAOoB KanmbpoBKM cm. B N. Metoabl M npoueaypbl
KaaAnMBpPOBKMU.
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Onpe,qenel-me noNoXKeHnAa uameputesibHbixX NnOpToB

Mpouecc KanubpoBKM  onpegenser  MNONOXKEHWE  U3MEPUTENIbHbIX  MOPTOB.
N3mepuTenbHbIM MOPTOM  CYMTAETCA pPa3bemM, K KOTOpPOMY MOAKNOYAOTCA
KanmbpoBOYHbIE Mepbl B NMpoLLecce KaJIMbPoBKMU.

Pasbem Tnna N naun 3,5 mm NMD pednektomerpa byaeT ABNATLCA U3MEPUTENbHBIM
NnopTOM, ecn KannbpoBOUHble Mepbl B Npouecce KaIMOPOBKM NOAKNOYEHDBI K HEMY
HanpAamylo.

B HekoTOpbIX cayvaax gnAa NOAKAYEHMA nopTa U3MepuTena K uccnegyemomy
YyCTPOMCTBY HEOBXOAMMO MCNONb30BaTb KOAKCUaibHbIM Kabenb n/vnu agantep ona
nepexoga K Apyromy Tuny pasbema. B Takux cnyvasx B npouecce KanubposKu
KanmbpoBoYyHble Mepbl HE06X0AMMO NOAKAOYATL K pa3bemMy Kabena naun agantepa, K
KoTopomy byaeT noakatodeHo NY.

Ha PUCYHKE HUXKeE NMpeacTtaB/sieHbl ABa CAy4aa onpeaeneHna nopta anAa M3MepeHMl7I.

Ncnonb3oBaHune Kabenei u/vnn agantepoB He BAWMAET Ha Pe3ynbTaTbl M3MEPEHUN,
€CNIN UX BINAHME KOMIMEHCUPYETCA B NPOLLECC KannbpoBKM.

Apanmep

/ﬂ ﬂlEﬂ ?

HamepuTenbHoIi
nopT

AHanwzatop

Apanmep

¥ fatens

HamepuTenbHbIN
nopT

=

PucyHok 92 — OnpegeneHne NoN0KEeHNA N3MepUTeNIbHOro NopTa

B HeKoTOpbIX CAyyaax MCNOAb3YHOT TEPMWUH MJIOCKOCTb KaNMOPOBKM, NoA KOTOPbLIM
NOHMMaIOT BOOBpa)Kaemyto MNAOCKOCTb, MPOXOAALLYHO MO MNJIOCKOCTU Pa3beMOB, K
KOTOPbIM MOAKNOYAOTCA KanubpoBO4YHbIE Mepbl B mnpouecce KanubpoBKM (cm.
PUCYHOK HUXKe).
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HamepuTenbHoiid

Kabenb

I/

Kanubpoeounan nnockoctb

PucyHok 93 — MNnockocTb KannbpoBKu
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Craaum npouecca KaambpoBKu

Mpouecc KannbpPOBKM COCTOUT U3 CEeAYHOLMX CTaAN:

¢ BblboOp cpepctBa Kanubposku (Komnnekt mep wunm  AKM). Komnnekr

KannubpoBoYHbIX mep (cm. n. KannbpoBouYHble MeEpPbl WU KOMMNJIEKTbI _Mep)
BblOMpaeTcA B COOTBETCTBMM C TUMOM PA3bEMOB U3IMEPUTENbHbIX MOPTOB,
BbIOPaHHbIM METOAO0M KaNMBPOBKM, YaCTOTHbIM AMana3oHOM KOMMNAeKTa mep. B
KOMMNNEKT BXOAAT Takue mepbl Kak XX (xonocton xop), K3 (kopoTkoe
3aMblKaHKe), cornacoBaHHas Harpyska. [lapameTpbl 3TUX Mep AOJIXKHbl ObiTb
TOYHO OMNUCaHbl C MOMOLLbI 3KBMBANEHTHOW Mogenu wan Tabnuubl S-
napameTpoB (cm. n. Moaenb KannbpoBoYHbIX Mep);

e BbiIbOp MmeToAa KanAMBPOBKM NpPOM3BOAUTCA UCXOAA W3 BbINOJAHAEMbIX
n3MepeHu, TpPeboBaHUM K UX TOYHOCTWU, [ONYCTUMOW TPYLOEMKOCTU
KaNMBPOBKM M Hanmuma HabopoB KanMbpPoBOYHbIX Mep. Metoa KannbpoBKu
onpeaennet, Kakas 4acTb owmMboK (nnbo Bce owmnbKM) mogenn owmnbok byaer
CKOMMeHcMpoBaHa (cm. n. Metoapl 1 npoueaypbl KaAN6POBKK);

e U3MmepeHue KaiMbpoBOUHbIX Mep B AMana3oHe YacToT, onpeae/eHHOM
n3mepuTenbHoM 3aga4vein. KoamyectBo M3MepPeHNn mep 3aBUCUT OT BblIOPAHHOrO
MeToZa KannbpoBKM;

® BblUMC/NIEHUE KaNMBPOBOUHbIX KO3PPULMUEHTOB (CMCTEMATUYECKMX OLIMOOK)
npousBogutca  pedIEKTOMETPOM B  MNPOLECCE CPaBHEHUA  M3MEPEHHbIX
MapameTpoB KaiMbPOBOYHbIX MEp C MX 3apaHee U3BECTHbIMW MapaMeTpamu;

e coxpaHeHue Tabnuubl KanU6pPOBOUHBIX KOIPPULMEHTOB B MNPOrpamMmMHOM
obecneyeHnmn 419 KOPPEKLUN U3MEPEHUIA.

KaJ'IVI6pOBKa BCerga BbINO/IHAETCA ANA KOHKPETHOro KaHa/la, TaK KakK 3aBUCUT OT
YCTAaHOBOK CTUMY/1a KaHana, B 0CO6EHHOCTU OT YaCTOTHOIO AuanasoHa. TO O3HayaerT,
yTo Ta6l'IMLI,a KaﬂVI6pOBOHHbIX KO3(|)(I)VILI,VI€HTOB XPaHUTCA ONA Ka*Xaoro KaHajla B
OTAENbHOCTH.
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KannbposouHble mepbl U KOMMNIEKTbI Mep

KanubpoBouHblie mepbl

KannbpoBoyHble Mepbl — 3TO NpeumsmoHHble PpU3NYECKME YCTPOICTBA C 3aBEAOMO
M3BECTHbIMW 3/IEKTPUYECKMMW MapameTpamu, WCMNoJsib3yemble AnA onpeaesieHus
NOrpewHoCcTer B USMEPUTENbHOMN cUCTEME.

Kamp,aﬂ KaﬂM6pOBO‘—IHaH mMmepa umeer CBouM TUN, TUN pPa3beEMa, UMNEOAHC U
onpeaeneHue. Mepa MOXET NpUHagnexatb K O4HOMY UTN HECKOJZIbKMM KJ1aCCaM.

OnpegeneHve KannMbpoOBOYHOM Mepbl — 3TO MaTeMaTUYeCKoe OnucaHue ee
napameTtpoB (cm. n. OnpeneneHve KanmbpoBoYHbIX Mep). Bo Bpema KainMbpPOBKM
pebNeKTOMEeTp M3MepseT Mepbl U MaTeMATUYECKM CPaBHUBAET pe3y/abTaTbl C
onpeaeneHUaMM 3TUx mep. PesynbTaTbl CPaBHEHMUA UCNONb3YIOTCA 418 ONpeaeneHus
OWNDBOK B U3BMEPUTENBbHOM CUCTEME M PacyeTa KaIMBPOBOYHbIX KO3 PUUNEHTOB.

XapaKTepPUCTUKN peanbHbIX KanMBPOBOYHbIX MEP MMEIOT OTKNOHEHMA OT MAeanbHbIX
3HayeHun. Tak, unaeanbHaa mepa K3 gonkHa uMMeTb Moaynb KoadpouumeHTa
oTparkeHua 1.0 u a3y kKoapoduumeHTa oTparkeHmMa 180° BO BCEM YACTOTHOM
AnanasoHe. PeanbHaAa mepa K3 mmeer OTKNOHEHMA OT AAHHbIX BEMYUH, 3aBUCALLUNE
OT YacToTbl. [1NA y4yeTa TaKMX OTKNOHEHM BBOAUTCA MOAe b KaanbpoBOYHOM Mepbl B
BM/AE 3KBUBAZIEHTHOM LLENM C ONpPeaeneHHbIMW NapameTpamu.

KaﬂM6pOBO‘-IHbIe mMmepbl MOTYT 6bITb 06'be,CI,VIHeHbI B Ka}'IM6pOBO'~IHbIe KOMNAEKTbl MEP.

KomnnekTbl mep

Komnnekt mep — 370 Habop KannbpOBOYHbIX Mep C onpeaeneHHbIM TUMOM
pPa3beMOB, U COOTBETCTBEHHO C ONpeAeNeHHbIM BO/THOBbIM COMPOTUB/IEHUEM.

MporpammHoe obecneyeHne U3MepPUTENa COAEPKUT OnpeaeneHns KOMMNAEKTOB
KanMBpPOBOYHbIX Mep pPas/nyHbIX npoussogutenei. Mpu HeobxoAMMOCTU MOXKHO
[06aBNATb onpeaeneHns Nob30BaTeNbCKUX KOMMIEKTOB KaNMBPOBOUYHbIX Mep UK
MmoanbuumpoBaTb npeaonpeaeneHHble. MOPAAOK pPeaakKTUPOBaHUA KOMMIEKTOB
KanMBbpPOBOYHbIX Mep ONUCaH B N. PeAaKTMPOBaHWE KOMMJIEKTOB Mep.
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Tunbl KAAMG6POBOYHDBIX Mmep

Tun KannMbpPOBOYHOM Mepbl ONPeaenaeT KaTeropmnio GU3NYECKUX YCTPOMCTB K KOTOPOW
OTHOCUTCA Mepa, MO Hel onpeaensaloTca napameTpbl Mepbl. PednektomeTp
NnoAnepKMBaeT cneaytolimne TUNbl KaIMBPOBOYHBIX Mep:

e XX (xonoctoli xon);
¢ K3 (KOpoTKOe 3ambiKaHUe);
e DMKCMPOBAHHAA HarpysKa;

e nepembluKa/nnHMA (NnoaaepKMBaeTca ToNbKo aHanusatopom RNVNA);

® Mepa, onpeaeneHHaa AaHHbIMU (S-napameTpamm).
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Tun pasbema KannbpoBoUHOI Mmepbl

Tun pasbema KannbpoBo4HOMW Mepbl 06bIMHO 0603HAYeH B HAMMEHOBaHWW Mepbl.
MporpammHoe obecrneyeHne He yYUTbIBAET HAMMEHOBAHWE M TUM pasbema Mepbl.
[aHHas wWHPopmauma ABNAETCA CNpPaBOYHOW. TemMm He MeHee, pPeKoMeHAyeTcs
NPUAEPKMBATLCA HEKOTOPbIX NPaBua 0603HAYEeHUA TUNa pasbema KainbposouvHOWM
Mepbl. TUN pasbema KaiMbpoBOYHOM Mepbl MOXKET BbITb 0603HAYEH KaK:

e TUN pasbema CcamMon KannmbpoBoyHOW mepbl: -M- pgna pasbemoB Tuna
"Bunka" (male) n -F- ana pasvemos Tuna "rHesgo” (female);

® TMN pasbema pepNeKTOMETPa, C KOTOPbIM coeamHAeTcAa mepa: (m) g5 pasbemos
TMna "Bunka" u (f) ana pasvemos TMna "rHesno".

Hanpumep, ogHa 1 Ta e mepa MoXKeT bbiTb 0603HayeHa Kak Short —F— uaun Short

(m).

MporpammHoe obecneyeHne M3MepuUTENA UCNONb3YET NepBblit TUN 0603HAYEeHUA:
KanmMbpoBOYHbIN CTaHAAPT 0603HaYaeTca Kak -M- ans pasbemos Tvna "Bunka" u -F- —
ANns pasbemos Tvna "rHe3go”.

lHezao Buxa
{Female} {Male}

PucyHok 94 —lNpumep TMNOB pa3bemoB
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OnpepgeneHune KanMbpoBOUYHbIX Mmep

OnpegeneHve KanuMbpoBOYHOM Mepbl — 3TO MaTeMaTU4YecKoe onucaHue ee

31EKTPUYECKUX napameTpos. MporpammHoe obecnevyeHune nsmepuTens
noAaep’>KUBaeT ABa MeToia onpeaeneHus:

® onpeaeneHne mepbl moaesbko — MeEpa npeacrassieHa B BUAe 3KBUBANEHTHOM
uenu, no KOTOpOVI BbIMUCNAIOTCA ee S-napameTpbl;

e onpefeneHne Mepbl  JaHHbIMW — Mepa NpeacTaBneHa B Buae Tabauubl
S-napameTpos.

Kaxaas KannbpoBoYHaAA Mepa XapaKTepu3yeTca HMMKHUM U BEPXHUM 3HAYEHUAMMU
pabouelt yacTtoTbl. B npouecce KanMbpoBKM M3MEPEHMA KAaNMOPOBOYHbLIX MEpP BHE
3aZ1laHHOrO AMana3oHa YacToT He YYMTbIBAOTCS.
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Mopgenb KannbpoBoUHbIX Mep

B maHHOM meToae onpeaeneHua mogenb KannbpoBOYHOM Mepbl MpeacTaBneHa B
BMAOE IKBMBANIEHTHOM LEeNu, MO KOTOPOM BbIYUCAAKOTCA ee S-nmapameTpbl. Mogenb
ncnonbsyerca ana mep tuna XX, K3, pukcMposaHHasa Harpyska, nepembiuka/ AnHus.

Ona mep XX, K3, dpuKcnpoBaHHaa Harpyska MCNonb3yeTcd OAHOMOPTOBAs MOZEND,
NpeacTaB/eHHasA Ha PUCYHKe HUXKe.

[nockocTb

kannbpoekn
1
1
1 CameweHne (AMHWA nepeaaun): CocpeapToueHHbIE NapameTpbi:
.._
1 Z0 - BoNHOBOE CONPOTHUERAEHME XX - emwocTn C
1 T - sanepaka pacnpocTpaHeH uA K3 - nHaykTMBHOCTLL
.I R, -mnorepn Harpysxa - conpotmeneHme Ry
1
1

PucyHok 95 — Mogenb o4HONOPTOBOW Mepbl

Ana mepbl nepemblyKa/NMHMA UCNONb3YETCA ABYXNOPTOBAas MOAEeNb (CM. PUCYHOK
HUXKe).

NPUMEYAHUE [ByxnopToBble  Mepbl  NPUMEHAIOTCA  TOJIBKO  ANA
KannbposkmM aHanmzatopa RNVNA.

[LnockocTh [LnockocTh
kanmbposrn kanmbposrn
1 1
1 1
Cmewerne (AMHuA nepegaun}:

— —

1 Z0 - poAHOBODE COMPOTHEAEHHUE 1

" T - zapppKa pacnpocTpaHeH WA

. R, -mnomepu 1
1

1

PucyHok 96 — Mopgenb AByXnOpTOBOM Mepbl

OnuncaHne 4mncnoBbIX napamerpos moaenu 3KBWBANEHTHOM uenu KaﬂVI6pOBO'~IHbIX
mep npeacrtaB/eHbl B Ta6nmu,e HU>xe.
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MopAagoK peaakTMpPOBaHMA MaPaMETPOB KaaMBPOBOYHbLIX Mep, MNpPeacTaB/EeHHbIX
MOZE/NbI0 3KBMBA/NIEHTHOM LenuM, CMOTPUM B M. PenaktMpoBaHuWe MapameTpos
KaanMbpoBOYHOMN Mepbl.

MapameTpbl MOAE NN SKBUBANEHTHOM LenNy Kaanb6poBOUYHbIX Mep

MapameTp (Kak OnucaHue

0603HauyeHo B

nporpamme)

20 BonHoBoe conpoTuBaeHWe AuMHUKM nepegaum [Q)],

BbICTyI'IaI-OLLI,el)'I B KayectBe CMeLleHNA.

(20 cmeweHuns [Om])
B KOaKCMaNbHOM TpaKTe YKas3blBaeTca peanbHoe

3HAYeHWe BOJIHOBOIO COMPOTMBAEHUA NUHUWU, OObIYHO
pasHoe 50 Q nan 75 Q.

B BO/NHOBOAHOM  TpaKTe YyKasblBaeTcA  YCNOBHasA
BenmnymHa 1 Q.

T 3agepKa cmeweHna. Onpepenaetca Kak  BpemA

PacnpoCTPAHEHUA CUTHaNa B AMHUKW Nepefavyn B OAHY
(3apeprkka CMmell. CTOPOHY [ceKyHAbl]. 3agepKKa MOXKeT bbiTb n3mepeHa
[nc)) WAM  MONyYeHa MATEMATUYECKU fOeNeHMeM  TOYHO

M3BECTHOM  PU3NYECKOM  ANINHBI Ha  CKOpPOCTb
pacnpoCTpaHEHMA CUTHANA B JIMHUW.

B  BO/NHOBOAHOM  TpakTe  3agepKKa  YC/I0BHO
NPUHMUMAETCA PaBHOW 3a4epKKe B KOaKCMaJbHOM
TPaKTe TaKoM e A/IMHbl. PeanbHas 3agepKKa CurHana B
BO/IHOBOAE 3aBWUCMT OT YacTOTbl M BbIMMCNAETCA B
nporpamme.

BmecTo 3a4ep)KKM B Nporpamme MOXKHO YKasblBaTb
ONVMHY cmeleHua [meTpbl]. 3adeprkKa paccyMTbiBaeTca
cornacHo ¢opmyse AN8 KOaAKCMaNbHOW BO3AYLIHOM
NVHUK:
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NapameTp (Kak
o603HaueHo B
nporpamme)

Rn

(MoTepwm
[FOm/c])

RH

C

(Co, C1, C2, C3)

cmel,

OnucaHue

rae | — pnavHa nvHMKM [M], ¢ — CKOpoCTb cBeTa B
Bakyyme 299792458 [m/c], Er— auanexkTpuueckas
npoHnuLaemoctb Bosgyxa 1.000649.

OnvHa MoXeT ObiTb YyKasaHa ana Mmep, WMerwmx
CMELLLEHME B BUAE KOAKCMaNbHOW BO3AYLWHOW IMHUU UK
BO/IHOBOAQ, €C/NM NpPOM3BOAUTENb MEepbl MPUBOAUT B
KauyecTBe AaHHbIX A/INHY, A He 3a4ePKKY CMeLLEeHMA.

MoTepn CMeleHna 3a CYET CKUH-3bPeKkTa npwu
PacnpoCTPaHEHUU CUTHaNa B OAHY CTOPOHY. [MoTepwu
nsmepstoTca B eanmHuuax [Om/cl.

MoTepn B KOAKCMANIbHOM JIMHUM ONPeAenatoTca Ha
yactote 1 [Ty nytem wu3mepeHua notepb L[aB] Ha
yactote 1 Tu. M3mepeHHble 3HaYeHUA NoACTaBNAKOTCA B

dopmyny:

RulQ/c] = = snema

B BonHOBOAE NoTepu o4yeHb Manbl. Ecnm npoussogutens
BO/IHOBOAHOW Mepbl He NPUBOAUT AaHHbIE MO MOTepsam,
TO PEKOMEHAYEeTCA YCTaHOBUTb 3HayeHue 0.

Ecnn npousBoauTens BONIHOBOAHOM Mepbl NPUBOAUT
[AdHHble NO NoTepsam, TO ero HeobxoaAMMO BBECTW, ANS
6onee TOYHOro pacyeTa NOTePb B BOJIHOBOAE.

ConpoTtuBneHne Harpyskm [Om] pgna  mepbl  Tuna
duKcMpoBaHHan Harpyska, npucBamBaerca 3HadeHue Z0,
06bI4HO paBHoe 50 Q nnan 75 Q.

KpaeBas emkocTb XX, BbI3biBatowas casur ¢asbl
KO3 PMUMEHTa OTpPaXKEeHMA HA BbICOKMX YacCToTax.
Mopgenb KpaeBoM EMKOCTU onucbiBaetca ¢GYHKUMEN
4acToTbl, B BUAE NOJIMHOMA TPETLErO NopAaKa:

C=C0+Cl-f+C2-f°+C3-f
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NapameTp (Kak
o603HaueHo B
nporpamme)

(LO, L1, L2, L3)

Cpepa

(Cpena)

OTHOLWEeHUEe BbICOTbI K
LWMpPUHE BOSIHOBOAA

(H/W)
MuHumanbHan 7]
MaKCUMaNbHaA

Y4acToThbl

(FMuH, Fmax, [MTu])

OnucaHue

roe f — yacrora [Ty,

C0...C3 — K03dPUUMEHTBI MONNHOMA.

PasmepHocTtb: CO[®], C1[P/lu], C2[d/Tu?], C3[D/Tu?].

MapasutHas WMHAYKTUBHOCTb Mepbl KOpPOTKOro
3aMblKaHuWA, Bbi3blBatowaa casur ¢asbl KoadpouumeHTa
OTPaKeHMA Ha BbICOKMX YacToTax. Moaenb napasuTHOM
WMHAYKTUBHOCTM OnuMcbiBaeTca GyHKLUMEN YacToTbl, B BUAE
NOJIMHOMa TPETbEro NopsAaKa:

L=L0+L1-f+L2-f +L13-f
roe f — vacrora [Tu],
LO...L3 — KoapPpumumeHTbl NoAMHOMA.

PasmepHoctb: LO[MH], L1[MH/Tu], L2[MH/Tu?], L3[MH/Tu?].

TpakT cmeuweHua. [Mo3BonseTr BblbpaTb M3 ABYX
BAPWaHTOB:

® KOaKCuhan;

® BO/IHOBOJ,

Onpegenset OTHOLIeHue CTOPOH BO/IHOBOAA.
Mcnonb3yeTtca ana pacyeta notepb B BONHOBOAE, €C/IU
3HayYeHue NoTepb CMeLLeHua 3a4aHo He 0.

Kakgas  KanubpoBouHaa  Mepa  XapaKTepusyercs
HUKHUM W BEPXHMM 3HauyeHuAMKU paboyelr yactoTbl. B
npouecce KanuMbpoBKM He Y4YUTbIBAKOTCA W3MepeHun
KannMBPOBOYHbIX Mep BHe 3a4aHHOro AuManasoHa.
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Kanun6posouHble mepbl, onpeaenieHHble 4aHHbIMU

B maHHOM MmeToae KannbpoBo4yHAA Mepa oOnpeaensieTcA € Nomouibo Tabauupl
S-napametpoB. KaxpgaAa CcTpoKa Tabnuupl COAEPXKWUT 3HAYEHMA 4YacToTbl W
S-napameTpoB mepbl. 115 04HONOPTOBLIX Mep Tabauua COAEPKUT 3HAYEHNSA OAHOTO
napametpa — S11, a gnA ABYXNOPTOBbIX Mep Tabauua COAEpP)KUT 3HaYeHUA BCeX
yeTblpex napametpos —S11, 521,512, S22.

Tabnunua S-napameTpoB 3arpyxKaetrcsa nonb3oBatenem u3s ¢danmna PopmaTta
Touchstone. [ns oaHONOPTOBbLIX Mep wucnonb3yTca d¢annbl *S1P, a ana
ABYyXnopToBbIXx Mep (TonbKo ansa RNVNA) ucnonbsytorca gpannsl *.S2P.

Mpoueaypa 3arpy3kM Tabaumubl S-napameTpoB Mepbl, onpeaeneHHON AaHHbIMK CM. M.
PenakTMpoBaHMe NapaMeTpoB KaaMbPOBOYHOM MEpbI.

344



PepaKktuposaHue KOMNNEKTOB mep

B pmaHHOM pasgene ONUCLIBAETCA, KaK penakTUMpoBaTb OnpeaeneHne KOMMIEKTa
KaMBPOBOUHbIX Mep, a TakKe A06aBNATb U YAaNATb KOMMAEKTbl KafMbpoBOUHbIX
mep.

MporpammHoe obecneyeHne U3MepUTeNs COAEPKUT Tabauuy Bmewarowyo go 50
Pa3/INYHbIX KOMMNEKTOB Ka/NMOpPOBOYHbIX Mep. B Havane Tabauubl HaxoaaTcs
npeaonpeaeneHHble  KOMMAEKTbl  mep. Brtopas, cBobogHaa 4acTb Tabauupl
npeagHasHayeHa ANnA pasmeLLEeHUs MNoJ1b30BaTe/IbCKUX KOMMJIEKTOB Ka/MBPOBOYHbIX
mep.

BHeceHMe n3meHeHnn B NpegonpeaeneHHble KOMMIEKTbl Mep MOXKeT noTpeboBaTbes
B C/lIeAyOLLNX CNyYanX:

® [10NO/IHEHMNE KOMMNEKTa Mep N0/1b30BaTENIbCKON MEPOW;

® YTOYHEHME MaPaMETPOB MeP A4/1A NOBbILEHNS TOYHOCTU KaNIMBPOBKM.

[lobaBneHne HOBOro MOJIb30BATE/IbCKOTO KOMMIEKTA Ka/IMOPOBOYHbBIX MEpP MOXKET
ObiTb  BbIMONHEHO, KOrAa HYXKHbIA  KOMMJIEKT He BKAYEH B  CMUCOK
npegonpeaeneHHbIXx.

®OYyHKUMA y[aneHua AOCTYNHa TOMbKO ANA  NOJIb30BATENbCKUMX  KOMMJIEKTOB
KannbpoBOUHbIX Mmep.

®yHKUMA BOCCTAHOBNEHMA AOCTYMHA TONbKO A/18 NPeayCTaHOBAEHHbIX KOMMIEKTOB
KannbpoBOYHbIX Mep.

Ntobble N3MeHeHns, BHECEHHbIE B KOMMNEKTbl KanMbpPOBOYHbIX Mep, aBTOMAaTHUUYECKHU
COXPAHAITCA B 3IHEProHesaBUCMMOMN NamAaTu pednektomeTtpa. [Ana coxpaHeHus
N3MEHEHWUIN He TpebyeTcAa AONONIHUTENbHbIX HaXKaTUM KHOMOK.

NPUMEYAHUE M3meHeHuA B npeaycraHOBAEHHOM KOoMnaeKTe
KaNMBPOBOYHbIX MEP MOXHO OTMEHUTb B Nt0boe Bpems,
MCXOOQHOE COCTOIHWE BOCCTAaHaB/AMBAETCA C  NOMOLbIO
NPOrpamMmMHON KHOMKM BOCCTAaHOBUTb KOMNIEKT mep.
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Tabanua KOMNNEKTOB KaIMBPOBOUYHBIX Mep

Tabnvua KOMNAEKTOB Ka/NMOPOBOYHBIX MepP MO3BONAET PeAaKTUPOBATb KOMMIEKT
Mep WK cO34aTb HOBbIM NONb30BATENbCKUIN KOMIJIEKT.

MepBas 4YacTb TabAWLUbl COAEPXKMUT MpedonpeaeneHHble KOMMNAeKTbl. Bropas 4acTb
Tabnuubl npegHasHayeHa 418  KaAMOPOBOYHbLIX KOMMAEKTOB, A06aBAEHHbIX
NoNb30BaTeNEM.

OnAa  pefakTUpOBaHUA MAM  CO343aHMA MNONb30BATENbCKOrO KOMMJIEKTa Mmep
HaXXKMuTe Ha KHoMKM Kannbposka > KomnaeKT mep.

NMPUMEYAHUE — B okHe KanubposKa, B none Komnnekr mep otobparxKaetca
TEKYLLMI BbIOPAHHbIN KOMMNEKT.

Ona penakTMpoBaHUA KOMMeKTa BblbepuTe B okHe KomnaeKTbl mep Tpebyembiii
KOMMNAEKT. [lasiee HaKMuTe Ha KHOMKY PeAakKTUpOBaTb KOMMNIEKT mep.

Ona nobaBneHna NoNb30BaTE/IbCKOrO KOMMJIEKTA Mep, BbIbepuTe NyCTyHo CTPOKY B
Tabauue N 1 HaxKMUTE Ha KHOMKY PeAaKTMPOBaTb KOMNNEKT mep.

B pesynbTaTe OTKpOETCcA peaakTop BblOpaHHOro KomnjekTa mep. BHecute
HeobxoanMble U3MeHeHUa (cm. nogpobHoe onucaHne paboTbl C PeaAaKToOpPoMm B. M.
PefakTop KOMNAEKTa Mep).

NMPUMEYAHUNE — O603HayeHua -M- unm -F- B HaMMeHOBaHWM KOMMAEKTa,
0603HavalT coeguHUTENb KanMbpPOBOYHOM Mepbl BWUIKA WAM  PO3ETKA
COOTBETCTBEHHO.

346



Kanubpoeka

Koppekuws
Brn
Komnnekt mep h
He onp 50 Om

PA4 Kannbposka {*_”) Z0 cucTembl
50 Om

Y OunbTpauma

j‘ Mapkep

@ AHanuz

I. or

Dannkl

=

=1 MNeyatk

g MHomkaLwma

KomMnnekTsl Mep

25 N612/912 -M- Type-N 500hm 6/9GHz Cal Kit, S/N Axx, Bxx, 12xx (CMT)
26 5911 F- 3.5 mm 500hm 9GHz Cal Kit (CMT)
27 S911T F- 3.5 mm 500hm 9GHz Cal Kit (CMT)

29 52611 -F- 3.5 mm 500hm 26.5GHz Cal Kit (CMT)

30 Ni.2 F- Type-N 500hm 1.5GHz Cal Kit (PLANAR)
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PepakTtop KomnneKra mep

PenaKTop KOMMJIEeKTa Mep NO3BONAET U3MEHATb NapameTpbl BbIOBPAaHHOTO KOMM/IEKTA,
COXpaHATb/3arpy»aTb KOMNAEKT B GaiN N OTMEHATb U3MEHEHUS.

Pe,u,aKTop KOMMNEKTA MepP NO3BONAET USMEHATDb:

® HaumeHOBaHMe U ONnCaHMe KOMMNNEeKTa Mep (CM. n. PepaktuposaHue
HaMMEHOBAHNA N OMNUCAHUA KOMMJIEKTA Mep);

e NapameTpbl KanubposouyHON mepbl (cm. n. PedakTMpoBaHME NapamMeTpos
Ka/IMbpOBOYHOMN Mepbl);

® €OUHULUDbI U3MEPEHUA 3aOEPKKU CMELLEHUA (CM. n. lepeknyeHne eanHul,
N3MepeHUns 3aepPKKN CMeLLEHNA).

KomniekT mMep MOMHO COXpaHATb/3arpy»atb B ¢ann (cm. nn. CoxpaHeHue
KOMNJeKTa Mep B daisie 1 3arpy3ka KOMNaeKkTa mep us gaina).

MN3meHeHMA npeaonpeaeneHHoOro KoOmMMnaekta mep B 060N MOMEHT MOXKHO
OTMEHUTb, BEPHYB €ro B MWCXOAHOEe CcoCToAHMe (cm. n. OTMeHa M3MeHeHWn
npeaonpeaenéHHbIX KOMMNAEKTOB Mep). YAaneHue BO3MOMKHO TO/IbKO AN
No/b30BaTe/IbCKMX KOMMAEKToB Mep (cm. n. YaaneHue Mo/b30BaTeNbCKUX
KOMM/IEKTOB Mep).

PenakTop KoMnnexkTa mep

HaumeHosaHwe Onucanwe

05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)
_ Open -F- Harpyska MNepemblvka

EonHuLbl cmell. 3afepsKem Anan. NpoHuL. cMeleHns i
CeryHabl 1.000649

PucyHok 97 — PepgakTop KOomnniekTa mep
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PepaKktuposaHme HaMMeHOBAHUA U ONUCAHUA KOMMNIEKTa mep

PenakTop MO3BONAET U3MEHWUTb HaMMEHOBaHME WM OMWUCAHME KOMMJEeKTa Mep (CM.
PUCYHOK HU¥Ke). HammeHoBaHMe BbIOpPaHHOrO KOMMJEKTa oTobpakaercA B none

Komnnekr mep B okHe KanubposKa.

Mone OnNUcaHMe COAEP)KUT KPaTKYIo

MHd)OpMaLI,MIO O KOMNNeKTe n npeagHasHa4eHo anAa npeaocrasaeHunA MH(I)OpMaLI,MM.

ﬂ,l’lﬂ pefakKTUpoBaHMA HAMMEHOBAHUA N ONMNCAaHUA KOMNZIEKTA, WLEAKHUTE NO NOJHO
HaumeHoBaHMe wnnn OnucaHme u BBeANTE HaMMeHOBaHWME WaM OnNuUucCaHue

KOMNNEeKTa mep COOTBETCTBEHHO.

HaumMmeHoBaHue
05CK10A-150 F- ¥

{TOp KOMMNEKTa MED

Onncanue

Type-N 500hm 18GHz Cal Kit (Rosenberger)

XX Harpyska MNepemeluka
Open -F- Harpyska MNepemeblyka
199.93 0 0
-17.4 0 0
-186.69 0 0
27.88 0 0

EavHMubl cMell. 3afepkki
CexyHabl

[W3n. NpoHWLL. CMELLLEHNS

1.000649

SCPI SENSe:CORRection:COLLect:CKIT:LABel

349




PepakTMpoBaHMe napameTpPoB KaIMbpoBOYHOU mepbl

PepakTnpoBaHue onpegeneHna KanmbpoBo4yHOM mepbl Tpebyetca Ana yTOYHEHMuA
napameTpoB Mepbl C Lie/1blo NOBbIWEHMA TOYHOCTU KaIMBPOBKU UM NPU COCTaBNEHUMU
No/Ib30BaTE/IbCKOrO KOMMIEKTa Ka/IMbpOoBOYHbIX Mep.

Pepaktop mep coaepkut obuiyto Tabanuy ana mep XX, K3, Harpyska u Mepemblyka
(cm. Tabnuuy HuxKe). MapameTpbl 334aK0TCA B 3aBUCMMOCTM OT TUMa Mepbl.

MapameTp OnucaHue
Tun mepbl * K3

o XX

e HarpyskKa

o [lepemblyKa

e Tabn. paHHblE

Ha3ssaHue mepbl Ha3saHne mepbl, yKa3aHHOE Ha MNPOrpamMMHbIX KHOMKaXx
MEHIO KaNnbpoBKM

CO-le-15 9@ Koadpduument CO B nonvHommanbHo dopmyne Kpaesou
eMKOCTU anAa mepbl XX:

C=C0+Cl-f+C2-f+C3-f

Cl-1e-27 ®/rIy Koadduument C1 B nonmHomuanbHo dbopmyne Kpaesow
eMKOCTU ana mepbl XX.

C2-1e-36 ®/Ty? Koadppunument C2 B nonmHomumanbHom ¢opmyne KpaeBon
eMKOCTU gna mepbl XX.

C3-1e-45 &/y3 KoadpoduumeHt C3 B nosnHomuanbHor ¢opmyne Kpaesow
EMKOCTU gna mepbl XX.

L0-1e-12 TH KoadppuumeHT LO B nonMHOMMANbHON GOpMyne ocTaToYHOWM
MHAYKTUBHOCTU gna mepbl K3:

L=LO+L1-f+L2-f*+13-f°

L1-e-24 Tn/Ty, KoadduumeHt L1 B noOAMHOMMANbHON pOpMyie 0CTaTOHHOWM
WHOYKTUBHOCTU 4518 mepbl K3.

350



MapameTp

L2-e-33 M4/My?

L3-e-42 MH/ry?

3apgeprKKa cmely,.,
nc

20 CMelLleHus,
Oom

Motepu cmeuy,.,
rom/c

F muH, MlNy

F max, Mly

Cpepa

H/W

OnucaHue

KoadppuumeHT L2 B nonMHoOmMManbHoM popmyne oCTaTouHOM
MHAOYKTUBHOCTU gna mepbl K3.

KoadpunumeHT L3 B nonMHOMManbHON popmyse OCTaTOYHOM
MHAYKTUBHOCTM ana mepbl K3.

3HauyeHue 3a4ePKKN CMELLLEHUA B OAHOM HanpasaeHuu (nc).
YcTtaHoBKOM nons EQuHMUBI cmell,. 33agepXXKu MOXKHO
NePeKNoYMTb Ha PUIMYECKYIO ANIMHY INHUK (MM). NapameTp
MCNO/Nb3yeTCA TONbKO NPU onpeaeneHnm mepbl MOAENbIO.

BonHoBoe conpoTuBneHne AuHMKM  nepedaun  [Om],
BbICTYMalOLWEN B KAYECTBE CMELLLEHUA.

B  KoakcnmanbHOm TpaKTe  yKasblBaeTcA BOJIHOBOE
CONPOTUB/NIEHNE NUHUM, OObIMHO paBHoe 50 Om. [Ansa
BOJIHOBOZa HEOHXOAMMO YyCTaHOBUTL 1 OMm.

MoTepn  cmeweHMa 33  CYET  CKUH-9IPpPeKkTa  npu
pacnpoCcTpaHeHUn CcurHana B OJHY CTOpoOHy. [loTepu
nsmepstoTca B eamHuuax [FOm/c]. MapameTp mcnonb3yercs

TONbKO Npun onpegeneHnmn mepbl moaenbio.

MuHMManbHaA pa6oqaﬂ 4aCTOTa ANA MePbl C KOAKCUNA/TbHbIM
coegnHuTenem.

Hu»xHAA rPaHNU4HaA 4YacCToTa BOI'IHOBO,CI,HOVI mMmepbl.

MakcumanbHas pa6oqaﬂ 4acCToTa anAa mepbl C
KOaKCUa/IbHbIM COeANHUTENEM.

BerHﬂﬂ rPaHNU4YHaA 4YacCToTa BO/'IHOBO,CI,HO“ mMepbl.

KoaKcmnanbHbIn Kabenb nau BO/NHOBOA.

OTHOLWeHMWe BbICOTbI BONHOBOAA K LNPpUHe.
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PepaktnpoBaHMe TUNa, Ha3BaHMA M MApPaMeTpoB KainbpoBOouHOU mepbl,
onpeaeneHHOU Mmoaenbio

[Baxkapl LWenKHUTe No noal C Ha3BaHWem Mepbl B cTpoke Tun mepbl. B
OTKpbIBLIEMCA OKHe Tun mepbl BbibepuTe HyXHbI TN mepbl: XX, K3, Harpyska
unu NMepembluka.

[na nsmeHeHMA Ha3BaHMA Mepbl, ABaXAbl LLEIKHUTE MO MO B CTpoke HasBaHue
Mepbl M BHECUTE U3MEHEHUSA B HAa3BaHUE MEPbI.

Penakto P KOMMNNEKTa MEp

HaumeHoBaHue Onucanue
05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)
X Harpyska MNepemelyka .
Open -F- Harpyska MNepembluka
199.93 0 0
-17.4 0 0
-186.69 0 0
27.88 0 0
EQvHMUEI CMELLL. 33aepKu [nan. npoHuL. cMeleHns _
CekyHabl 1.000649

Twun mMephl

XX

Harpyzka k

MNepemblyka

Tabn. gaHHble
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[Ona M3MeHeHMA 3HaYeHUss NapameTpa [ABaxKdpl WeAKHUTe B Tabauue no averke u
BBeAMTe Tpebyemoe 3HaYeHne napameTpa.

Penakto P KOMMNNEKTa MEp

HaumeHoBaHue Onucanue
05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)
K3 X Harpyzka MNepemblyka .
Short -F- Open -F- Harpyska MNepembluka
0 199.93 0 0
0 -186.69 0 0
0 27.88 0 0
EQVMHMUEI CMeLL]. 330epHKm [uan. npoHWL. cMeLeHns
CekyHabl 1.000649

SENSe:CORRection:COLLect:CKIT:STAN:TYPE,
SENSe:CORRection:COLLect:CKIT:STAN:LABel

SENSe:CORRection:COLLect:CKIT:STAN:CO,
SENSe:CORRection:COLLect:CKIT:STAN:C1,
SENSe:CORRection:COLLect:CKIT:STAN:C2,
SENSe:CORRection:COLLect:CKIT:STAN:C3

SENSe:CORRection:COLLect:CKIT:STAN:LO,
SENSe:CORRection:COLLect:CKIT:STAN:L1,
SCPI SENSe:CORRection:COLLect:CKIT:STAN:L2,
SENSe:CORRection:COLLect:CKIT:STAN:L3

SENSe:CORRection:COLLect:CKIT:STAN:DELay

SENSe:CORRection:COLLect:CKIT:STAN:Z0

SENSe:CORRection:COLLect:CKIT:STAN:LOSS

SENSe:CORRection:COLLect:CKIT:STAN:FMINimum,
SENSe:CORRection:COLLect:CKIT:STAN:FMAXmum

SENSe:CORRection:COLLect:CKIT:STAN:MEDIla
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Mepa onpepgeneHHasa AaHHbIMU

[na ncnonb3oBaHWsA Mepbl, onpeaeneHHON AaHHbIMK (cm. N. KannbpoBoYHble mepbl,
onpeaeneHHble AaHHbIMK), HeobxoaMmo BbIOpaTb TUN Mepbl Tabn. AaHHble U
3arpy3utb ¢ain Touchstone, coaeprkawmn TabnnyHoe onpeaeneHme mepbl.

[Baxabl WeNnKHUTe no Mot C Ha3BaHMem mepbl B CTpoke Tun mepbl. B
OTKpbIBLWEMCA OKHe Tun mepbl Bbibepute TN mepbl Tabn. AaHHbIe.

[na nsmeHeHMA Ha3BaHMA Mepbl, ABaXKAbl LLENKHUTE MO NoA B CTpoke HasBaHue
Mepbl 1 BBeauTe Ha3BaHME Mepbl.

PepakTop KoMnnekTa mep
HaumeHoBaHue OnucaHue
05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)
®

XX Harpyska MNepemeluka
Open -F- Harpyska MNepemeblyka
199.93 0 0
-17.4 0 0
-186.69 0 0
27.88 0 0

EavHnubl cvel. sagep:en [wan. nponul. cmelieHns

CexyHabl 1.000649

Twn Mepkl

xX

K3

Harpyska

MNepembiuka
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LenkHnte no ctpoke ®aitn Touchstone. B oTKpbiBleMcs OKHe 3arpy3sutb ¢ann
Touchstone Bbibepute NyTb U UMA paiina.

NMPUMEYAHUE — Bbibop KaTasnora OCyUWLeCTBASIETCA ABOMHbIM LLETYKOM NEeBOW
KHOMKK MbIWKM MO Hemy. YToObl CMEHUTb KaTanor, ABaKApbl WENKHUTE NO NOoJto
[..]. Ona BbibOpa AMCKA HaXMUTE KHOMKY C 0bo3HayeHMem OyKBbl AucKa. OnAa
pefakTUPOBaHUA MMeHU daiina wenkHuTe no nonto Paiin 1 sBegmte nma panna.
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{OMINEKTa MEp

HaumeHoBaHWe Onucanwe
05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)

0 0 0

0 0 0
999000 999000 999000
Koakcuan Koakcuan Koakcwan
0.5 0.5 0.5
[ ]
EOMHMUEI CMeLL. 3a0ep»Kn Auan. npoHAL. cMeleHna
CekyHabl 1.000649

MNyTe

C:\RVNA\T ouchstone
noname.sip h
Qaiin

noname.s1lp

[lna pegakTMpPOBaHUA NapaMeTpPoB Mepbl ABaXAbl LLEIKHUTE No AYelike B Tabauue
n BBeauTe Tpebyemoe 3HayeHue napamerpa.
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PenakTop KOMNNeKTa Mep

HaumeHoBaHne OnucaHne
05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)

0 0 0

0 0 0
9939000 9939000 999000
Koakcwan Koakcran Koakcran
0.5 0.5 0.5
EQMHMLIE! CMELL. ZaepKKi Ow3n. NpoHUY. cMeLLeHns
CexyHabl 1.000649

SENSe:CORRection:COLLect:CKIT:STAN:TYPE,
SENSe:CORRection:COLLect:CKIT:STAN:LABel

SENSe:CORRection:COLLect:CKIT:STAN:Z0

SCPI SENSe:CORRection:COLLect:CKIT:STAN:FMINimum,
SENSe:CORRection:COLLect:CKIT:STAN:FMAXmum

SENSe:CORRection:COLLect:CKIT:STAN:MEDIla

SENSe:CORRection:COLLect:CKIT:STAN:HWR
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MNMepeKknioyeHne eaguUHUL, U3MEPEHUA 3a4ePXKKU CMeLLeHUnA

BmecTo 3a4ep’KKM CMeLLeHWA, YKa3blBaeMoWn B NC, B NMPOrpamme MOMKHO YKasblBaTb
OMHY cMmeLeHuns (B MM). 3ageprKKa U A/IMHa CMEeLL,eHUs CBA3aHbl cornacHo ¢opmyne
AN KOAKCMaNbHOM BO3AYLLIHOWN INHUN:

roe T — 3apeprkka cmewenuns [c], | — ganHa nvHMKM [M], ¢ — CKOpOCTb CBeTa B

Bakyyme 299792458 [m/c], Er— pAanManekTpuyeckaa MPOHULAEMOCTb BO3AyXa
1.000649.

[ONvHa MOXeT bbITb YKasaHa ANnA Mep, UMELWMX CMeLLEeHMe B BUAE KOAKCUa/NbHOM
BO34YLUHOM NMHUWN U BONHOBOAA, €C/TN MPOU3BOANTENb MEPbI MPUBOAUT B KayecTse
JAHHbIX [JINHY, @ He 3aAePXKKY CMeLLEeHUs.

Ona nepekntoyeHna eamHULbl M3SMEPEHUA CMELLLEHMA 3a4EPXKKU LWENKHUTE Mo
nonto EaMHMLbI cmeL. 3a4epXKKU B pegakTope KOMMIeKTa Mep.

ONna U3MEHEeHUA AOMINEKTPMUYECKON MPOHULAEMOCTM CMELLEHUSA, LLEeNKHUTE Mo
nonto [Ouan. NPoOHUL,. CMELEeHUA W BBeauTe 3HadyeHue. [Ma/ieKTpuyeckas
NPOHULAEMOCTb CMELLLEHMSA UCMOb3YETCA TONbKO AN NpeobpasoBaHmA 3a4EPHKKU
B A/IMHY. 3HauyeHMe MO YMONYAHUIO PABHO AUIIEKTPUYECKON MNPOHULAEMOCTU
BO34yXa..

Penakrop KOMMIEKTa Mep

HaumeHoBaHwe Onucanue

05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)
_ Tabn. gaHHbIE _ Harpyska MNepemblyka .
_ Short -F- Open -F- Harpyzka MNepemblyka

EQvHMUE! cMelL). 3agepHKm I Aun3an. npoHWY. cMeLeHns -
CexyHapbl 1.000649
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CoxpaHeHMe KomnaekTa mep B paine

CoxpaHeHMe KOMMJIEeKTa KainbpoBOYHbIX Mep B ¢ann Heobxogumo pna ero
KONMPOBAHUSA B APYryto CTPOKY Tabauubl UNK Ha Apyron pepaekTomerp.

KannbpoBouHbIi Habop coxpaHsaetca ¢ann *.CKD Ha KeCcTKoOM AMCKe U MOXKeT ObiTb
BbI3BaH NoO34Hee.

M3meHeHnA BHECEHHblE B onpeaeneHune Ha6opa COXPaHAKTCA aBTOMATUYECKWN.

Ona coxpaHeHMA Komnnekta mep B ¢aine, Haxkmute KHonku Kanubposka >
Komnnekr mep.

B pepaktope KOMMNNEKTOB Mep BblbepuTe KOMMAEKT mMep. HaxmuTe KHOMKY
PeAaKTMPOBATb KOMMNAEKT mep.

B pepaktope KomnnekTa mep Haxmute KHonky CoxpaHutb B dann. Bo
OTKPbIBLLUEMCS OKHE BblbepuTe NyTb 1 BBeAUTE MMSA daiina.

NMPUMEYAHUE — Bbibop KaTasiora OCYLLECTBASETCA ABOMHbLIM LLLETYKOM NEBOW
KHOMKW MbIWM N0 HemMy. YTobbl CMEHUTb KaTasor, ABaXAbl LWENKHUTE MO Moo
[..]. Ans BbIbOpa AMCKA HaXKMWUTE KHOMKY C 0603HauyeHnem OyKBbl AMcKa. [ns
pPeaakTUPOBaHUA MMeHW daiina WwenkHuTe no nonto Paiin 1 sBeguTe umsa panna.
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PenakTop KoMnnekTa Mep

HaumeHosaHne Onwncanune
05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)
Tabn. gaHHbIE X Harpyska MNepemelyka .
Short -F- Open -F- Harpyska [Nepemelyka
0 199.93 0 0
0 -17.4 0 0
0 -186.69 0 0
EovHMUEl CMELLL. 3a0eprKKu Aunzn. NpoHWL. cMeLLeHns _
CekyHabl 1.000649

MNyTe
C:\RVNA\CalKit

Main h
noname.ckd
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3arpy3Kka Komnaekta mep u3 ¢paina

KomnnekT KannbpoBOUYHbIX Mep MOXKeT bObITb 3arpyeH 13 ¢aina B NnporpammHoe
obecneyeHune nsmeputens.

[Ona 3arpyskn Komnnekta mep u3 ¢anna, Haxkmute KHonku Kanmubposka >
Komnnekr mep.

B pemakTtope KoOMNAeKToB Mep Bblbepute KomnaekT mep. Haxmure
NPOrpaMmmHyto KHOMKY PeaakTupoBaTb KOMNNEKT mep.

Haxkmute KHOMKy 3arpysutb M3 ¢aiina B pesakTope Komnaekta mep. Bo okHe
BblbepUTE NyTb M BBEAUTE MMsA dalina.

NMPUMEYAHUE — Bbibop KaTanora OCyLW,EeCTBAAETCA ABOMHbLIM LLEAYKOM /1€BOM
KHOMKW MbIWM N0 HemMy. YTobbl CMEHUTb KaTanor, ABaXAbl WENKHUTE MO Moo
[..]. Ans BbibOpa AMCKA HaXKMWUTE KHOMKY C 0603HauyeHnem OyKBbl AMcKa. Ons
pPeaakTUPOBaHUA MMeHW daiina WwenkHuTe no nonto Paiin 1 sBeanTe umsa panna.
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PenakTop KoMnnekTa Mep

HaumeHosaHne Onwncanune
05CK10A-150 -F- Type-N 500hm 18GHz Cal Kit (Rosenberger)
Tabn. gaHHbIE X Harpyska MNepemelyka .
Short -F- Open -F- Harpyska [Nepemelyka
0 199.93 0 0
0 -17.4 0 0
0 -186.69 0 0
EovHMUEl CMELLL. 3a0eprKKu Aunzn. NpoHWL. cMeLLeHns _
CekyHabl 1.000649

e ] e b

MNyTe
C:\RVNA\CalKit

[..]

Dainn
noname.ckd
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OTMeHa U3MeHeHUM npe,qonpep,enéHHblx KOMNNEKTOB mep

CDYHKLI,MH BOCCTaHOBNEHNA AOOCTYNHA TONbKO ANnA npeaonpeaeneHHbIX KOMMIEKTOB

KannbposouHbIx mep. MpesonpeneneHHblit KaAMHbPOBOUYHbINM Habop He MOXKeT ObiTb
yOaneH.

Ona OoTMeHbl MONb30BATE/NIbCKMX WM3MEHEHUN NpenonpeaeneHHOro KOMMAeKTa
mep, HaxxkmuTe KHonkn KannbposKa > KomnneKkr mep.

B Tabnnue KOMNAEKTOB Mep BblOEpUTE KOMMIEKT Mep, KOTOPblM HeobxoaMmo
BOCCTAHOBWUTb. HaxKmuTe KHOMKY PeaakTUpoBaTb KOMMJIEKT mep.

HaxXmunte KHOMKY BOCCTaHOBUTb KOMMNAEKT Mep 4/19 OTMEHbI N3MEHEHW.

NMPUMEYAHUE — KHonka BoOcCCTaHOBUTbL KOMMIEKT mep OyaeT AOCTYMNHa, ecnu
napameTpbl KOMNJIEKTA M3MEHEHbI N0/1b30BATENIEM.

PenakTop KoMnnekTa Mep

HaumeHosaHne Onwncanune

N1801 -F- Type-N 500hm 18GHz Cal Kit (CMT)
aesnmen o
steannes o
a— o
B

EovHuUEl cMelL. 3agepKm Aun3n. NpoHWL. cMeLLeHns _

CekyHabl 1.000649

SCPI SENSe:CORRection:COLLect:CKIT:RESet
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YpaneHune nonb3oBaTe/IbCKUX KOMMJIEKTOB Mep

q)yHKLI,MFl yAaneHmna AOCTynHa TOJIbKO AN1A MOJ1Ib30OBATE/NIbCKUX  KOMIMJIEKTOB
KaI'IM6pOBO'~IHbIX mep. Monb3oBaTenbCKUi KaﬂM6pOBOHHbIV1 Ha6op HEe MOXeT ObITb
BOCCTAQHOB/1EH.

OTMEHbl MO/Ib30BaTENbCKMX W3MEHEHUM NpeaonpeneNeHHOro KOMIMJIEKTa Mmep,
Haxkmute KHonku KannbposKka > Komnnekr mep.

B Tabnnue KOMNAEKTOB Mep BblOEpUTE KOMMIEKT Mep, KOTOPblM HeobxoaMmo
BOCCTAHOBWUTb. HaxKmuTe KHOMKY PeaakTUpoBaTb KOMMJIEKT mep.

HaxkmuTe KHonKy CTepeTb KOMNAEKT Mep 4/1A yAa/eHUs BbIOpaHHOTro KOMMIEKTa.

MPUMEYAHUE — KHonKa CTepeTb KOMNAEKT Mep AOCTYMNHA, €Cnn BblOpaHHbIN
Habop ABNAETCA NONb30BATENIbCKUM.

PenakTop KoMnnekTa Mep

HaumeHoBaHwne Onuncanwe
MNonb30BaTENLCKWI KOMMMEKT
®

X Harpyska MNepemelyka
Open -M- Load -M- MNepembluka
-14.2 0 0
400 0 0
-16 0 0
1 0 0

EovHWUEI CMeLl. 3a0epiKK1 [van. NnpoHWL. CMeLLeHns

CekyHabl 1.000649
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Bbi6op KomnieKTa mep ANA KannbpoBKU

KomnnekT KannmbpoBOYHbIX Mep Heobxoaumo BbiGpaTb A0 Hayana npoueaypbl
KannbpoBKMU.

Echn HEO6XOAMMbIﬁ KOMNANEeKT OTCYyTCTByeT B CNUCKE nNPeEOYCTAaHOBNEHHDbIX
KOMNAEKTOB, €ero cneayetr ,D,O6aBVITb. I'Ipou,e,u,ypa CO34aHNA NOoJ21b30BATE/IbCKOro
KOMNNEeKTa U peaakTupoBaHMe KOMMJIEKTA Kal'll/l6pOBO‘-IHbIX mep onucaHbl B M.
Tabanua KOMNAEKTOB KaIMBPOBOYHbIX MeEp.

[Ana nony4yeHns HOPMMUPYEMOM TOYHOCTM U3MEPEHUI HeobXxoaMMO WMCNOb30BaTb
MPY KanMbpPOBKE KOMM/EKT KaMBPOBOUYHbIX MEP C U3BECTHLIMU XapaKTEPUCTUKAMMU.

Ona Bbibopa Komnnekta mep Haxkmute KHonky KanubpoBKa. B oTKpbiBwemcA
OKHe B nosie KomnaeKr mep otobparkaeTca TeKyLniA BbIOPAHHbIA KOMMNAEKT.

Haxkmute Ha none Komnaekr mep. Boibepute B Tabnnue Tpedbyemblit KOMNNEKT U
HaxkmuTte KHonky OK.

NMPUMEYAHUE — O603HayeHua -M- mam -F- B HaMMeHOBAHMW KOMMEKTA,
0003HaualT coeguHUTENb KanUBPOBOYHOM Mepbl BWUIKA WAM  PO3ETKA
COOTBETCTBEHHO.
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Kanubpoeka

Koppekuws
Brn

Komnnekt mep h

He onp 50 Om

PA4 Kannbposka {*_”) Z0 cucTembl
50 Om

Y DuneTpauns

KomMnnekTsl Mep

25 N612/912 -M- Type-N 500hm 6/9GHz Cal Kit, S/N Axx, Bxx, 12xx (CMT)
26 5911 F- 3.5 mm 500hm 9GHz Cal Kit (CMT)
27 S911T F- 3.5 mm 500hm 9GHz Cal Kit (CMT)

29 52611 -F- 3.5 mm 500hm 26.5GHz Cal Kit (CMT)

30 Ni.2 F- Type-N 500hm 1.5GHz Cal Kit (PLANAR)

SCPI SENSe:CORRection:COLLect:CKIT
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MeToabl 1 Npoueaypbl KaAM6POBKK

PednektomeTp nogaepmMBaeT HECKO/IbKO METOA0B O4HOMNOPTOBOM KannbpoBKK, ana
aHanmsatopa RNVNA pgocTynHbl TakXke [ABYXNOpTOBble Kanubposku. MeTtogpl
KaNMBPOBKM pa3IMYatoTCs TOYHOCTbIO, HADOPOM KOPPEKTUPYEMbBIX CUCTEMATUYECKUX
OWNDBOK, KONIMYECTBOM M TUMOM MUCMOb3yEeMbIX KaIMOBPOBOYHbIX Mep. KomnaekT mep
BblbMpaeTcA B COOTBETCTBUM C BbIOPAHHbIM METOAOM KanubpoBKW. Bo3amoxkHO
BblIbpaTb MeTog KaIMOBPOBKM MCXO4A M3 UMEIOLLMXCA B HA/IMYMM KOMMNAEKTOB Mep.
KomnnekT mep BblbMpaeTca npes Haya/siomM KannbpoBkM (cm. n. Bbibop kKomniekTa
mep ana kanmbposku). MeToapl KaIMOPOBKKU NpUBEAEHbI B TabauLe HUXKe.

MeTop, U3amepaemble Mepbl OwunbKn ToyHOCTb
KannbposKu napameTpbi

Hopmanunsaums Sii L K3 nnam XX Eri Hu3Kan
OTpaXKeHuA

Hopmanusauus Sii L e K3 nnum XX Eri, Edi 2 Huskan

OTpaxXeHnAa
paclinpeHHan

e HarpyskKa

NonHasn Sii L e K3 Eri, Edi, Esi BbicoKas
0IHOMOPTOBAS

Kannbposka o XX

e HarpysKa

CkanapHas | Sji |2 Mepemblyka Eti Huskas
HOpPMaJiM3aums

nepeaayu
(Tonbko ana
RNVNA)

NonHasn Sii, |Sji|2 e K3 Eri, Edi, Esi, BbicoKan
0JHOMNOPTOBAA Eti 2 ans Sii
KannbpoBKa ¢ o XX

HOpMaau3aumen CpenHsas
mozyns e Harpyaka Ana |Sjil
Ko3ddurumnenHTa
nepeaayu
(Tonbko ana
RNVNA)

o [lepemblyKa
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MeTop, U3mepaembie Mepbl Ownbku ToyHoOCTb
KannmbpoBKu napameTpbi

MNonHas Sii, | Sji| e K3 Eri, Edi, Esi, Bbicokas
[BYXNOpTOBas Eti, Eli ¢ ana Sii n Sjj
KannbpoBsKa ¢ |Sij|, Sjj 2 o XX
HOPManm3auUnen Erjl Edj, Esjl CpegHan
moayna e Harpyska Etj, Elj 2 ana |Sji| n
KoadpdurumneHTa | Sij|
nepeaayu

e [lepemblyka
(Tonbko gna
RNVNA)

1 [OnAa pepnekTomeTpoB i NpUHUMAET 3HayeHune 1, AnA aHaNM3aTOpPOB LUenew
RNVNA i npuHMmaet 3HaveHue ot 1 go 16.

2 i#j;injnpuHUMaloT 3HayeHne oT 1 o 16.
3 Ec/nu BbINONHAETCA ONUMOHaNbHAsA KafIMBPOBKA HanpaB/IEHHOCTM.
4 Ecnw BbINONHAETCA ONUMOHANbHAA KannbpoBKa pa3BA3KW.

5 MorpewHoctb Ex aHanunsatopa RNVNA npeHebpekMmo mana no CpaBHEHUIO C
OPYTMMM M B pacyeTax He UCNoJib3yeTcA.

368



Hopmanusauuum otparkeHna

Hopmanusaumnsa oTparkeHus — NPOCTEMLIMA MeToh KanubpoBKW AN MU3MEpPEeHMUA
KoadpdpuumeHta oTtpaxkeHma S11 gna RVNA wam Sii gna RNVNA (i npuHumaet
3Ha4yeHuAa ot 1 oo 16). Metopa TpebyeT namepeHns ogHoON KannbpoBoyYHOM mepbl K3
nam XX (CM. pUCYHOK HUKeE).

MK

K3

“H;;{“ | [ﬂl ....... E-ﬂ i ]

PucyHok 98 — KannbpoBka Hopmanumsaumm oTparkeHus

MeTopa, Ha3biBaeTCA HOPMA/N3auMen, TaK Kak U3MeEPAEMbI S-napameTp B KaxKaoWn
YaCTOTHOM TOYKEe AENUTCS Ha COOTBETCTBYHOLLMI S-napameTp KanmbpoBOYHOM Mepbl
(Hopmupyetca). Hopmanusaums OTpaKeHUA  KOPPEKTUMPYET TONbKO  OLIMOKY
YaCTOTHON HepaBHOMepHOCTU oTpaxeHua (Er), oHa He KoMMNeHcupyeT OWnbKK
HanpaB/IeHHOCTW, COr/TaCOBaHUA U Pa3BA3KKU. ITO OrpaHNUYMBAET TOYHOCTb METOAA.

NPUMEYAHUE B 3aBMCMMOCTM OT UCNO/Ib3YEMOTrO B NpoLEecce KannbpoBKu
TMna mepbl (XX nnm K3), Hopmanusauma oTpakeHUs MoXKeT
Ha3bIBaTbCA HOpmanusauma K3 nam Hopmanusayua XX.

369



HacTpoiika n BbinonHeHne Hopmanusauum otpaxkeHusa (RVNA)

®

@

Bbibepute Kanubpyembii KaHan (cm. n. Bblbop aKTMBHOrO KaHana) u
YCTAHOBUTE MapameTpbl KaHana (4acToTHbIM gmanasoH, nonocy MY wu

apyrue).

Bbibepute KOMMIEKT KaNMBPOBOYHbIX Mep (cm. n. Bbibop KomniekTa mep
ONA KannbpoBKK).

MPUMEYAHUE -  T[lposBepbTe  u4TO NnpPUMeHAeMbl KOMMAEKT
KannbpoBOYHbIX Mep, COOTBECTBYeT Bbl6paHHOMY B MNPOrpPammHOM
obecneyeHnn nsmeputens.

Haxkmute KHonky Kannbposka.
Mogkntoumte mepy XX nam K3 K nsmeputesibHomy NopTy, KaK NOKa3aHoO Ha

pUCyHKe Bble. B oKHe KanubpoBKa B 3aBUCMMOCTM OT TuUNa
NOAK/NOYEHHOM Mepbl HaxkMuTe KHonKy Open (XX) nnv Open (K3).

KanubpoBKa

Kopperuws
Brn

Komnnekt mep
N1801 -F-

PB4 Kanubposka x{'“_’) Z0 cucTeMsbl
50 Om

Y DUneTpauma
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B npouecce namepeHUA B OKHe KaHana MNOABUTCA OKHO C WMHAMKATOPOM
npouecca UIMepeHumAa. Mocne 3aBepweHna UsmepeHma mepbl B npaBoﬁ
4acTtn COOTBGTCTBVPOLLI,EVI el KHOMKM NoABMUTCA LBeToBaA MHOANKaLMA.

KanubpoBka

Koppekuws

Brn

KomnnekT mep Z0 cucTemMel
N1801 -F- 50 Om

Twun Koppexumm
MonHas 1-nopTtoeas

MopT MCTOYHUK

OnAa 3aBeplweHna KanubpoBKU HaxkmuTe Ha KHonKy Mpumenutb. MNocne
3TOr0 PACCYUTLIBAETCA M COXpPAHAETCA B MamaTu pediekTomeTpa Tabaunua
KannbpoBOYHbIX KO3PPULMEHTOB.

Echu TpebyeTca OTMEHUTb pe3ynbTaTbl U3MEPEeHWA Mep — HaKmuTe
nporpammHyto KHonky OTmeHa.

NMPUMEYAHUE — KHOMKa He OTMeHAeT CyLW,eCTBYHOUWYH NpPUMEHEHHYI0
KanmbpoBKy. [OnAa OTKAOYEHMA MNPUMEHEHHON KanMOPOBKM OTKAKOUMUTE
KOppeKumio ownbok (cm. n. OTKAOYEHNE KOPPEKLIMM OLINOOK).
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HacTtpoiika n BbinonHeHne Hopmanusauum otpaxkeHusa (RNVNA)

Bbibepute Kanunbpyembii KaHan (cm. n. Bblbop aKTMBHOro KaHana) u
YCTAaHOBWUTE MapameTpbl KaHana (4acToTHbIM AuanasoH, nosocy MY un

Apyrue).

Bbibepute KOMNIEKT KaNMBPOBOYHbIX Mep (cm. n. Bbibop KomniekTa mep
A8 KannbpoBKu).

NMPUMEYAHUE - MposepbTe yTOo NPMMEHAEMDbIN KOMMAEKT
KaNMBpPOBOYHbIX Mep, COOTBECTBYET BblGPAaHHOMY B MNPOrPaMMHOM
obecneyeHnn nsmeputens .

@ OnA BbINONHEHUA WM3MEPEHUA MNOAKMIOYEHHOM Mepbl, HAXMUTE KHOMKM
KanubpoBka > Tun KoppeKuun. [lanee B OTKPbLIBLUEMCA OKHe, B
3aBMUCMMOCTM  OT TWUMNA WUCNONIb3yeEMOWM  Mepbl, Ha)KMUTE  KHOMKY
Hopmanusayua XX nam Hopmanusauyusa K3.
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Kanubpoexa

Koppekuns

Brn

KomnnekT mep Z0 cuctemel
MN1801 -F- 50 Om

PA4 Kanubposka s{b Twn KoppeKuuu N
lMonHas 1-nopToeas

Y {DHJ'IbTDEILI,Hﬂ I'Iin WCTOYHKK

Tun KoppeKUmm

Hopmanusaumna XK h

Hopmanuzauma K3

MonHaa 1-noptosasn

Hopmanmzaums MNepemMbivk cransp.

MonH. 1-nopT. + MNepemblyka cKkanap.

LLlenkHuTe no nonto MopT UCTOYHUK U BbibepeTe B OKHe Bbibop nopta
Kannbpyemblin NOPT (MOPT-UCTOYHUK CTUMYNA).
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KanubpoBka

Kopperuus

Brn.

Komnnekt mep Z0 cucrtemel Bribop nopta
N1801 -F- 50 Om

Twn Koppekumn
Hopmanusaums XK

MopT MCTOYHKUK m

MNoakntounte mepy XX mnm K3 K BbIOpaHHOMY M3XMEPUTENIbHOMY MOPTY.
BbINONIHUTE M3MEPEHME C NOMOLLbIO MPOrpammMHoOi KHonku Open (XX) nan
Open (K3) cooTBeTCTBEHHO.

KanubpoBka

Kopperuns

Brn

Komnnekt mep Z0 cncTemMbl
N1801 -F- 50 Om

Twun Kopperumm
Hopmanusauma XX

MopT MCTOYHKMK

' [l
5 7
I I )
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B npouecce mamepeHua B OKHe KaHana noasuTcA OoKHO KanubpoBKa c
WMHAMKATOPOM npoLecca nsmepeHusa. MNocne 3aBepLUEHUS USMEPEHNA Mepbl
B MPaBOM YacTU COOTBETCTBYIOWLEN €l KHOMKU MOABMTCA LBETOBas
NHAMKaumA.

Kanubpoexa

Kannbpoeka

Koppexkuwna

Brn

KomnnekT mep Z0 cucTemel
N1801 -F- 50 Om

Twn KoppexkuuK
Hopmanusauwa XX

MopT MCTOYHKK

OnAa 3aBeplweHna KanubpoBKU HaxkmuTe Ha KHonKy Mpumenutb. MNocne
3TOr0 PACCYUTLIBAETCA M COXpPAHAETCA B MamaTu pediekTomeTpa Tabaunua
KannbpoBOYHbIX KO3PPULMEHTOB.

Echu TpebyeTca OTMEHUTb pe3ynbTaTbl U3MEPEeHWA Mep — HaKmuTe
NporpammHyto KHonky OTmeHa.

NMPUMEYAHUE — KHOMKa He OTMeHAeT CyLW,eCTBYHOUWYH MNpPUMEHEHHYIo
KanmbpoBKy. [OnAa OTKAOYEHMA MNPUMEHEHHON KaNMOPOBKM OTKAKOUUTE
KOppeKumio ownbok (cm. n. OTKAOYEHNE KOPPEKLIMM OLINOOK).
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NPUMEYAHUE Mocne npuMeHeHUA KanMBPOBKM B CTPOKE COCTOAHMA
rpapuka byaer oTobparkaTbca cTaTyc Kannbposku [RO]
nnu [RS] (cm. n. Ctatyc Koppekumm owmnbokK rpadmka).
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Hopmanusau,uu OTpaXeHnA paclluinpeHHan

PacwmpeHHas HOpManusaums OTpaKeHUA — MNPOCTEeNWnI mMeTon, KanmbpoBKkM anAa
nsmepeHua KoadpouumeHta otpaxkeHma S11 gna RVNA wuam Sii gna RNVNA (i
NPUHUMaET 3Ha4YeHua oT 1 go 16). Metopa TpebyeT uamepeHusa AByX KannMbpoBOYHbIX
Mep (CM. PUCYHOK HUXKe):

e K3 nnun XX;

e Harpyska.

MK

N

K3 wan XX | HI Port
-
=

Harpysxa E[ﬂl

PucyHok 99 — KannbpoBka Hopmanmsaumm OTparkeHMa pacluMpeHHas

N3mepeHne ABYX mep MO3BOMAET OLEHWUTb OWWMOKY YacTOTHOM HepaBHOMEPHOCTU
oTparkeHua (Er) n owmnbkry HanpasneHHoctn (Ed). JononHutenbHaa KanuvbpoBKa
HanpaB/€HHOCTU MOBbIWAET TOYHOCTb HOPMA/IM3ALMM OTPAKEHMS.

Mepen KannbpoBKOW HEeOBXOAMMO BbINONHUTL CAeaylowme npeaBapuTenbHble
YCTQHOBKM pedneKTomMeTpa: Ha3HaAYMTb aKTUBHbLIM KaHa/j, YCTAaHOBWUTb MapameTpbl
KaHana (4acToTHbIM AguanasoH, nonocy MY w apyrue), BbI6paTb KOMMNAEKT
KanmbpoBOYHbIX Mep.
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Hactpoiika M BbINONHEHUE PACLIMPEHHON HOPMANU3aALUM  OTpaXKeHusA
(RVNA)

@ Bbibepute Kanunbpyembii KaHan (cm. n. Bblbop aKTMBHOro KaHana) u
YCTAHOBUTE MNapamMeTpbl KaHana (4acToTHbIM AmanasoH, nonocy MY wu

Apyrue).

@ BbibepuTe KOMNIEKT KaNMBPOBOYHbIX Mep (cm. n. Bbibop KomniekTa mep
A8 KannbpoBKu).

MPUMEYAHUE -  T[lpoBepbTe  u4TO npUMeHAaemMbln KOMMAEKT
KannMbpoBOYHbIX Mep, COOTBECTBYET BblOpaHHOMY B MPOrpPaMmMHOM
obecneyeHnmn nsmeputens.

@ HaxmuTe kHonky Kanmnbposka.
Moakntoumte mepy XX unun K3 K nasmeputenbHomy NopTy, Kak NOKasaHo Ha

pucyHke Bbiwe. [danee okHe KanubpoBKa B 3aBMCMMOCTM OT TuMa
NOAKNOYEHHOMN Mepbl Haxkmute KHonky Open (XX) nan Open (K3).

KanubpoBxa

Koppekuwa
Brn

Komnnekt mep
N1801 F-

PB4 Kannbposka s.{b Z0 cuctemsbl
50 Om

Y DUNeTpaums
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B npouecce namepeHUA B OKHe KaHana MNOABUTCA OKHO C WMHAMKATOPOM
npouecca UIMepeHumAa. Mocne 3aBepweHna UsmepeHma mepbl B npaBoﬁ
4acTtn COOTBGTCTBVPOLLI,EVI el KHOMKM NoABMUTCA LBeToBaA MHOANKaLMA.

Kanwnb

KanubpoBka

Koppekuws

Brn

KomnnekT mep Z0 cucTemMel
N1801 -F- 50 Om

Twun Koppexumm
MonHas 1-nopTtoeas

MopT MCTOYHUK

Mogkntounte K usmeputenbHOMY NOpPTy mMepy Harpyska, Kak MNoKasaHo
Bbllwe. BbinonHUTe u3MepeHMe ¢ nomoubio KHoMKM Harpyska. [locne
3aBepLUeHMA U3MepeHNsa Mepbl B NPaBoM YacTu KHOMKKM Harpy3ska noasutcA
L,BETOBAA MHANKALUA.
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Kanubpoexa

Kanmbpoeka

Kopperuws
Bxn

Komnnekt mep
N1801 -F-

Z0 cucTemel
50 Om

Ona 3aBepweHns KannbpoBKM HaxKMuUTe Ha KHonky MpumeHutb. MNocne
3TOrO PaCcCUYUTHIBAETCA U COXpaHAETCA B NamATU pednektomerpa Tabauua
KanmbpoBoYHbIX KO3PpDULMEHTOB.

Echn TpebyetcA OTMEHWUTb pe3ynbTaTbl M3MEPEHUA Mep — HaxXmuTe
NPOrpaMmmHyto KHoNKy OTmeHa.

NMPUMEYAHUE — KHONKa He OTMEeHAeT CyW,eCcTBYIOLWYH MNPUMEHEHHYIO
KanubpoBKy. [ONA OTKAOYEHUSs MNPUMEHEHHON KanMBPOBKWU OTKAOYUTE
KOPpPEKLUMIo OWKMBOK (cMm. N. OTKAOYEHME KOPPEKLIMK ONOOK).

SCPI

SENSe:CORRection:COLLect: METHod:SHORt,
SENSe:CORRection:COLLect: METHod:OPEN
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SENSe:CORRection:COLLect:SHORt, SENSe:CORRection:COLLect:OPEN,
SENSe:CORRection:COLLect:LOAD

SENSe:CORRection:COLLect:SAVE, SENSe:CORRection:COLLect:CLEar

HacTpoiika ¥ BbinoONHEeHUE pacWUPEHHO HOPManu3auuM OTpaXKeHUuA
(RNVNA)

@ Bbibepute Kanunbpyembii KaHan (cm. n. Bblbop aKTMBHOro KaHana) u
YCTAaHOBWUTE MapameTpbl KaHana (4acToTHbIM AuanasoH, nosocy MY un
Apyrue).

@ BbibepuTe KOMNIEKT KaNMBPOBOYHbIX Mep (cm. n. Bbibop KomniekTa mep
A8 KannbpoBKu).

NMPUMEYAHUE - MposepbTe yTOo NPMMEHAEMDbIN KOMMAEKT
KaNMBpPOBOYHbIX Mep, COOTBECTBYET BblGPAaHHOMY B MNPOrPaMMHOM
obecnevyeHnmn nsmeputens.

@ OnAa BbINONHEHMA U3MEPEHMA HaKMuTe KHonku Kanubposka > Tun
KoppeKuun. [lanee B OTKPbIBLLEMCA OKHe, B 3aBUCMMOCTM OT TuUNa
NUCMNONb3yeMOM Mepbl, HaxXmute KHonky Hopmanusauyma XX uau
Hopmanusauyua K3.
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Kanubpoexa

Koppekuns

Brn

KomnnekT mep Z0 cuctemel
MN1801 -F- 50 Om

PA4 Kanubposka s{b Twn KoppeKuuu N
lMonHas 1-nopToeas

Y {DHJ'IbTDEILI,Hﬂ I'Iin WCTOYHKK

Tun KoppeKUmm

Hopmanusaumna XK h

Hopmanuzauma K3

MonHaa 1-noptosasn

Hopmanmzaums MNepemMbivk cransp.

MonH. 1-nopT. + MNepemblyka cKkanap.

LLlenkHuTe no nonto MopT UCTOYHUK U BbibepeTe B OKHe Bbibop nopta
Kannbpyemblin NOPT (MOPT-UCTOYHUK CTUMYNA).
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KanubpoBka

Kopperuus

Brn.

Komnnekt mep Z0 cucrtemel Bribop nopta
N1801 -F- 50 Om

Twn Koppekumn
Hopmanusaums XK

MopT MCTOYHKUK m

MNoakntounte mepy XX mnam K3 K BbIBpaHHOMY M3MeEpUTENbHOMY MOPTY.
BbINONIHUTE M3MEPEHME C NOMOLLbIO MPOrpammMHoOi KHonku Open (XX) nan
Open (K3) cooTBeTCTBEHHO.

KanubpoBka

Kopperuns

Brn

Komnnekt mep Z0 cncTemMbl
N1801 -F- 50 Om

Twun Kopperumm
Hopmanusauma XX

MopT MCTOYHKMK

' [l
5 7
I I )
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B npouecce mamepeHua B OKHe KaHana noasuTcA OoKHO KanubpoBKa c
WMHAMKATOPOM npoLecca nsmepeHusa. MNocne 3aBepLUEHUS USMEPEHNA Mepbl
B MPaBOM YacTU COOTBETCTBYIOWLEN €l KHOMKU MOABMTCA LBETOBas
NHAMKaumA.

Kanubpoexa

Kannbpoeka

Koppexkuwna

Brn

KomnnekT mep Z0 cucTemel
N1801 -F- 50 Om

Twn KoppexkuuK
Hopmanusauwa XX

MopT MCTOYHKK

MoaxnounTe K Kanmbpyemomy MamepuTenbHOMY MopTy mepy Harpyska,
KaK MoOKasaHo Bblwe. BbinonHWTE M3MepeHMe, HaxaB KHOMKy Harpyska.
Mocne 3aBeplIeHUs U3MEPEHUA Mepbl B NPaBoi 4acTu KHonKM Harpyska
NoABMUTCA LBETOBAA MHAMKALUMA.
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KanubpoBka

Koppekuws

Brn

KomnnekT mep Z0 cucTemMel
N1801 -F- 50 Om

Twun Koppexumm
Hopmanusauma XX

MopT MCTOYHUK

IIN

OnAa 3aBeplweHna KanubpoBKM HaxmMuTe Ha KHonKy Mpumenutb. lNocne
3TOrO PaCCUYUTLIBAETCA W COXPaHAETCA B NamaTu pednektomerpa Tabaunua
KanmbpoBoYHbIX KO3PPULMEHTOB.

Echn Tpebyetcs OTMEHWUTb pe3y/abTaTbl M3MEPEHUS Mep — HaKmuTe
NPOrpaMmmHyt KHOMKy OTMmeHa.

NMPUMEYAHUE — KHONKa He OTMEeHAeT CyW,eCTBYIOLWYH MNPUMEHEHHYIO
KaNnbpoBKy. [N OTKAOYEHUA NPUMEHEHHON KanubpoBKU OTKAKOUYUTE
KoppeKLumto olwmnboK (cm. n. OTKAKYEHNE KOPPEKLINK OLINOOK).

SENSe:CORRection:COLLect: METHod:SHORt,
SENSe:CORRection:COLLect: METHod:OPEN

SCPI SENSe:CORRection:COLLect:SHORt, SENSe:CORRection:COLLect:OPEN,
SENSe:CORRection:COLLect:LOAD

SENSe:CORRection:COLLect:SAVE, SENSe:CORRection:COLLect:CLEar

NMPUMEYAHUE Mocne npumeHeHMA KanNBPOBKM B CTPOKE COCTOAHMUA
ropaduka b6yaer otobpaxatbcs cTaTyc Kanubposku [RO]
nnu [RS] (cm. n. Cratyc Koppekumm owmnbok rpaduka).
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MonHana ogHonopToBas KannubposKa

MonHaa opHonopToBaa KanubposBka (SOL) wucnonb3yercs npu  M3MEpPeHUn
KoadpdpuumeHta oTtpaxkeHma S11 gna RVNA wam Sii gna RNVNA (i npuHumaet
3Ha4yeHuAa oT 1 go 16). Metog Tpebyer namepeHma Tpex KannmbposoUHbix mep K3, XX,
Harpyska (CM. pUCYHOK HUKe).

N3mepeHne Tpex mep NO3BONAET KOMMNEHCMPOBATbL BCE TPU OWMOKM OAHONOPTOBOM
mogenn — Ed, Es n Er. MonHasa ogHonopToBasa KanubpoBKa 061agaeT BbICOKOM
TOYHOCTbIO NP N3MEPEHUN OTPAXKEHUA C NOMOLLbIO OAHOIo NOPTa.

MK

—

PedunextomeTp

K3 :] ........ 5
o [ [ ....... Eﬂ I' l
Harpyaxa —] ........

PucyHok 100 — MonHaa ogHonopToBan KanmbpoBKa

HacTpoiika n BbinonHeHue NoiHoW ogHoNopToBasA KannbposKka (RVNA)

Bbibepute Kanubpyemsbii KaHan (cm. n. BblbOp aKTMBHOro KaHana) wu
YCTAQHOBWUTE MapamMeTpbl KaHana (4acToTHbIM pguanasoH, nosocy MY un
apyrue).

Bbibepute KOMMIEKT KaNMbpoBoUHbIX Mep (cm. n. Bbibop KomniekTa mep
AN KannbpoBKK).

NMPUMEYAHUE - MNposepbTe yTOo NPUMEHAEMDbIN KOMMNAEKT
KaNnMbpOBOYHbIX Mep, COOTBECTBYET BblOPAaHHOMY B MNPOrpPamMmmMHOM
obecneyeHnm usmepuTens.
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[OnAa BbINONIHEHUA N3MeEPEHNS HaXKMUTe KHonky Kannbposka.

Mogkntoumnte mepy XX, K3 mam Harpyska K usmeputesbHoOMY MOpTY, KakK
NMOKa3aHO Ha pUCyHKe Bblwe. B okHe KannbpoBKa B 3aBMCMMOCTM OT TuMa
NOAK/NIOYEHHOMW Mepbl, HaxkmuTe KHonKy Open (XX), Open (K3) wau
Harpy3Ka.

Kanubpoexa

Koppekuns
Brn

Komnnekt mep
N1801 -F-

»A4 Kanubposka :{b Z0 cucTeMbl
50 Om

Y DuneTpauma

B npouecce M3mepeHUa B OKHE KaHana MOABUTCA OKHO C MHAMKATOPOM
npouecca mamepeHus. Mocne 3aBeplIEeHUs U3MEPEeHUa Mepbl B NPaBow
4aCTW COOTBETCTBYHOLLLEN €1 KHOMKWU NOABUTCA LBETOBAA MHANKALMA.
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Kanubpoexa

Kanmbpoeka

Kopperuws

Brn

Komnnekt mep Z0 cncTembl
N1801 -F- 50 Om

Twun Koppexryum
MNonHas 1-nopTosasn

MopT MCTOYHKMK

M3mepbTe oCTanbHble MEpPbl, UCMO/Ib3ys COOTBETCTBYHOLLME KHOMKN B OKHE.
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KanubpoBka

Koppekuws
Brn

Komnnekt mep
N1801 -F-

0 cucTembl
50 Om

OnAa 3aBeplweHMa KanubpoBKU HaxmuTe Ha KHonKy Mpumenutb. MNocne
3TOr0 PACCUYUTLIBAETCA M COXPAHAETCA B MamaTu pediekTomeTpa Tabaunua
KannbpoBOYHbIX KO3PPULMEHTOB.

Echu TpebyeTca OTMEHUTb pe3ynbTaTbl U3MEpPEeHWA Mep — HaKmuTe
NporpammHyto KHonky OTmeHa.

NMPUMEYAHWUE — KHOMKa He OTMeHAeT CyLW,eCTBYHOUWYH MNpPUMEHEHHYIo
KanmbpoBKy. [nAa OTKAOYEHMA MNPUMEHEHHON KanMOPOBKM OTKAKOUUTE
KOppeKumio ownbok (cm. n. OTKAOYEHNE KOPPEKLIMM OLINOOK).

SCPI

SENSe:CORRection:COLLect:METHod:SOLT1

SENSe:CORRection:COLLect:SHORt, SENSe:CORRection:COLLect:OPEN,
SENSe:CORRection:COLLect:LOAD

SENSe:CORRection:COLLect:SAVE, SENSe:CORRection:COLLect:CLEar
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HacTtpoiika 1 BbinosHeHWe NoJIHOM oaHonopToBaA KannbposKka (RNVNA)

Bbibepute Kanubpyembii KaHan (cm. n. Bblbop aKTMBHOrO KaHana) u
YCTAHOBUTE MapameTpbl KaHana (4acToTHbIM gmanasoH, nonocy MY wu

Apyrue).

Bbibepute KOoMNneKkT KanmbpoBoYHbIX Mmep (cm. nN. Bbibop KomnaekTa mep
ONs KannbpoBKK).

MPUMEYAHUE -  T[lposBepbTe  u4TO NnpPUMeHAeMbl KOMMAEKT
KannbpoBOYHbIX Mep, COOTBECTBYET BblIOpaHHOMY B MNPOrpammMHOM
obecneyeHun nsameputens.

@ [Na BbINONHEHMSA M3MEPEHUS HaXMuUTE KHOMKM Kanubposka > Tun
KoppeKkuun. [lanee B OTKpbIBLIEMCS OKHe BbibepuTe MonHana 1-nopToBas.
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Kanubpoexa

Koppekuns

Brn

PB4 Kanubposka s{b Komnnekt mep Z0 cucTemsl
N1801 -F- 50 Om

Y DUneTpauma Twn KoppekuwuK
Hopmanuzauma XX h

f Mapkep MopT WCTOYHMK

TuN KoppeKLK

Hoprmannzagma XX

Hopmanmsauyma K3

MonHaa 1-nopToBan h

Hopmanmsauwma MepemMebivkn ckanap.

MonH. 1-nopT. + MNepemMbldka ckansp.

LLlenkHute no nonto MoOpT UCTOYHMK M BblbepeTe B OKHe Bbibop nopra
Kannbpyemblit NopT (MOPT-UCTOYHUK CTUMYNA).
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KanubpoBka

Koppekuws

Brn

KomnnexT mep Z0 cucTembl

N1801 F- 50 Om

Twn Koppexkuwm Bribop nopta

MonHas 1-nopTtoeas

MopT MCTOYHUK

2 3

Moakntounte mepy XX, K3 mam Harpyska K nameputesnHOMYy NOPTY, Kak
MOKa3aHO Ha puCcyHKe Bbiwe. [lanee B okHe KannbposKa, B 3aBUCMMOCTH OT
TUNA NOAKNOYEHHON Mepbl, HaxkmuTe KHonKky Open (XX), Open (K3) naun
Harpys3ka.
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Kanubpoexa

Koppekuns

Brn

KomnnekT mep Z0 cuctemel
MN1801 -F- 50 Om

PA4 Kanubposka s{b TWnN KoppekLuuK
lMonHas 1-nopToeas

Y {DHJ'IbTDEILI,Hﬂ I'Iin WCTOYHKK

B npouecce M3mepeHUa B OKHE KaHana MOABUTCA OKHO C MHAMKATOPOM
npouecca mamepeHus. Mocne 3aBepLlIEeHUs U3MEpPeHUs Mepbl B NPaBow
4acTW COOTBETCTBYHOLLLEN €1 KHOMKWM NOABUTCA LIBETOBAA UHAMKALMUA
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Kanubpoexa

Kanmbpoeka

Kopperuws

Brn

Komnnekt mep Z0 cncTembl
N1801 -F- 50 Om

Twun Koppexryum
MNonHas 1-nopTosasn

MopT MCTOYHKMK

M3mepbTe oCTanbHble MEpPbl, UCMO/Ib3ys COOTBETCTBYHOLLME KHOMKN B OKHE.
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KanubpoBka

Koppekuws

Brn

KomnnekT mep Z0 cucTemMel
N1801 -F- 50 Om

Twun Koppexumm
MonHas 1-nopTtoeas

MopT MCTOYHUK

OnAa 3aBeplweHMa KanubpoBKU HaxmuTe Ha KHonKy Mpumenutb. MNocne
3TOr0 PACCUYUTLIBAETCA M COXPAHAETCA B MamaTu pediekTomeTpa Tabaunua
KannbpoBOYHbIX KO3PPULMEHTOB.

Echu TpebyeTca OTMEHUTb pe3ynbTaTbl U3MEpPEeHWA Mep — HaKmuTe
NporpammHyto KHonky OTmeHa.

NMPUMEYAHWUE — KHOMKa He OTMeHAeT CyLW,eCTBYHOUWYH MNpPUMEHEHHYIo
KanmbpoBKy. [nAa OTKAOYEHMA MNPUMEHEHHON KanMOPOBKM OTKAKOUUTE
KOppeKumio ownbok (cm. n. OTKAOYEHNE KOPPEKLIMM OLINOOK).

SENSe:CORRection:COLLect:METHod:SOLT1

SENSe:CORRection:COLLect:SHORt, SENSe:CORRection:COLLect:OPEN,

SCPI )

SENSe:CORRection:COLLect:LOAD

SENSe:CORRection:COLLect:SAVE, SENSe:CORRection:COLLect:CLEar
NMPUMEYAHUE Mocne npUMeHeHMA KaNNMBPOBKM B CTPOKE COCTOAHUSA

rpaduka byaer otobpakatbea ctatyc Kannbposku [F1] (cm.
n. CTaTyc Koppekumm owmnbok rpaduka).
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CKanapHasa Hopmanusauuma nepegaum

NPUMEYAHUE CkanapHaa KanubpoBKa nepedaym [AOCTYNHa  TOJ/bKO
aHanusaTtopos ueneit RNVNA.

CKanApHaa Hopmanusauma nepegaynm — MPOCTENWMIA MeTon KanubpoBKM ana
namepeHus Koapoduumenta nepegaum |Sji| (i #j; i n j npuHMMmaloT 3HaveHue oT 1 g0
16). Metog TpebyeT M3mepeHUa OAHON KanubpoBouHOM Mepbl lepembiuka (cm.
PUCYHOK HWKe). MeTog HasblBaeTCA HOpPManu3aumen, TaK KaK Mu3mepsaembli S-
napameTp B KaxKAoM YaCTOTHOM TOYKE AENUTCA Ha COOTBETCTBYHOLWMA S-mapamertp
KannbpoBoyHOM mepbl (HopmupyeTcs). Hopmanusaumsa OTpaykKeHWs KOpPPEeKTUpyeT
TOJIbKO OLWMOKY YacTOTHOM HepaBHoMepHoCTU nepenadn (Et), oHa He KomneHcupyeT
OLWMBKM HaNpPaB/NEHHOCTM, COINIaCOBAHUA M Pa3BA3KU. ITO OrpaHUYMBAET TOYHOCTb
MmeToaa.

AHanwzatop
! J. J..:I: IJ. H IJ. ::L J:.-:I L [?
" o 0 - "0 0 0 e
. - RNUN'MI] FM!] FIPTARAR
= T =
Moprt 1 MopT 2

PucyHok 101 — CkanapHaa Hopmanusauua nepegayu

HacTpoiika n BbinonHeHUe CKanApHO HoOpManusalum nepegaum

@ Bbibepute Kanubpyemsbii KaHan (cm. n. Bbibop aKTMBHOro KaHana) u
YCTQHOBUTE MapamMeTpbl KaHana (4acToTHbIM AmanasoH, nonocy MY wu

apyrue).

@ BbibepuTe KOMNNEKT KannbpoBoYHbIX Mep (cm. n. Bbibop KomnaekTa mep
AN KannbpoBKK).

NMPUMEYAHUE  — MNposepbTe yTOo NPMMEHAEMDbIN KOMMNAEKT
KannbpoBOYHbIX Mep, COOTBECTBYET BblOpaHHOMY B MPOrPaMMHOM
obecneyeHun nsmeputens.
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Ona BbINONHEHUA W3MEPEHUs HaKMuTe KHonku Kanubposka > Tun
KoppeKuun. [lanee B OTKpbIBWEMCA OKHe Bblbepute Hopmanusaums
Mepembluku ckansap.

KanubpoBxa

Koppekuwa

Brn

Komnnekt mep Z0 cucTembl
N1801 -F- 50 Om

PB4 Kanmbpoeka s.{b Twn Koppekuum
MNonHas 1-nopToBas h

Y OUNbTpauns MopT WCTOYHKMK

TuN KoppeKLMK

Hopmanusayma XX

Hopmanmsauma K3

lMonHasa 1-nopToBan

Hopmanmzauwma MNepemMebivk ckanap. %

MonH. 1-nopT. + MNepemMblyka ckansp.
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HasHaubTe NopTbl MPUEMHMKA U UCTOYHMKA CTUMYyAa. [nAa 3TOro B OKHe
KanubposKa wenkHute no nonato MopT npuemMHUK 1 BblbepuTe B OKHe
Bbi6bop nopTta nopT nNpuemHuK. HasHaubTe MOPT-UCTOYHMK, LLEAKHYB MO
nonto MopT UCTOYHUK.

KanubpoBka

Koppekuwms Bribop nopta
Brn

KomnnekT mep Z0 cucTemMel

N1801 -F- 50 Om

Twun Koppexumm
Hopmanuzauws lNMepemMbldkn ckansap.

MopT nNpueMHUK MNopT UCTOYHUK

MpucoeaHUTEe KannmbpoBoUHyto mepy Mepembluka Mexay BblGpaHHbIMM
N3MepUTENbHbIMU NOPTaMMU.

NMPUMEYAHWUE — Echn pasbembl NOPTOB AO0MYCKalOT HenocpeacTBeHHoe
coeguHeHMe — coeauHuTe KX (NnepembldKa C HYNeBOW 3NEKTPUYECKOM
DNVHOWN).

Haxmute KHonKy Mepembluka.
B npouecce M3MepeHUs B OKHE KaHana MOABUTCA OKHO C MHAMKATOPOM

npouecca usmepeHua. Mocne 3aBeplUIEHUs U3MEPEHUs Mepbl B MpPaBoW
4acTW COOTBETCTBYIOLLEN el KHOMKM NOABUTCA LIBETOBAA MHANKALUMA.
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KanubpoBka

Koppekuws

Brn

KomnnekT mep Z0 cucTemMel
N1801 -F- 50 Om

Twun Koppexumm
Hopmanuzauws lNMepemMbldkn ckansap.

MopT nNpueMHUK MNopT UCTOYHUK

Kanubpoeka

Koppekuws

Brn

Komnnekt mep Z0 cncTembl
N1801 -F- 50 Om

Twun Koppexymm
Hopmanusaums MNepemMbldky ckansp.

MopT NpUeMHMK MopT WCTOYHKMK
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Ona 3aBepweHns KannbpoBKM HaKMuUTe Ha KHonky MpumeHutb. MNocne
3TOrO PACCYUTHIBAETCA U COXpPaHAETCA B NamMATU pednekTomeTpa Tabauua
KanmbpoBoYHbIX KO3PpDULMEHTOB.

Echn Tpebyetca OTMEHWUTb pe3ynbTaTbl M3MEPEeHUA Mep — HaXmuTe
NPOrpaMmMHyo KHonky OTmeHa.

NMPUMEYAHUE — KHONKa He OTMEHAET CyW,eCTBYIOLWYH MNPUMEHEHHYIO
KanmbpoBKy. [OnAa OTKAOYEHMA NPUMEHEHHON KaNMOPOBKM OTKAKOUUTE
KOPpPEKLUMIO OWKMBOK (cMm. N. OTKAKOYEHME KOPPEKLIMKN OINOOK).

SENSe:CORRection:COLLect:METHod:THRU

SCPI SENSe:CORRection:COLLect:THRU

SENSe:CORRection:COLLect:SAVE, SENSe:CORRection:COLLect:CLEar

NMPUMEYAHUE Mocne npumeHeHMA KanNBPOBKM B CTPOKE COCTOAHUA
rpadpuka byaer otobpaxkaTbea cTatyc Kannbposku [ST] (cm.
n. CTatyc Koppekumm owmnbok rpadpumka).
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MonHana ogHONOPTOBaA KanMbpoBKa Cc HOpmanusauuen mogyna Koad.
nepeaaum

NPUMEYAHUE MonHaa opHonopToBasa KanubpoBKa € HOpManusaumen
moayna KoadpouuMeHTa nepedaym  AOCTYNMHA  TObKO
aHanusaTtopos uenennt RNVNA.

MonHaa ogHonopToBas KanubpoBKa C Hopmanusaumen moayna KoapduumeHTa
nepegaun (F1ST) coyeTaeT B cebe NOMHYIO OAHOMNOPTOBYIO Ka/IMOPOBKY CO CKaNAPHOM
HOpMmanusaumen nepegayn. IToT MeToA NO3BOSET 6onee TOYHO OLUEHUTb OLIMOKY
YaCTOTHOM HepaBHOMepHOCTHM nepeaaun (Et), yem Mcnonb3oBaHUE TONBKO CKaNAPHOM
HOPManM3aLunu nepeaaum.

[laHHaa KannbpoBKa aHaNOrMYHO NOJIHOM OAHOMOPTOBOM KaNMOPOBKE BKAKOYAET B
cebn nsmepenue Tpex mep XX, K3 nnum Harpyska (nonHas oaHonopToBas KanmbposKa)
ONA NOpTa WCTOYHMKA CTUMyNa W M3MepeHue Mmepbl [lepembiuka  mexay
KanubpyembiM MOPTOM MCTOMHMKA M MOPTOM MNPUEMHMKA CUrHana (Cm. PUCYHOK
HUXKe).

MonHaa opHonopToBas KanuvbpoBKa C Hopmanusaumen moayna KoapduumeHTa
nepegayn no3BoasEeT KOMMNEHCUPOBATb OWNOKKM HanpasneHHocTu (Ed), cornacosaHusa
(Es) n passsasku (Er) nopta WMCTOYHMKA M OWKMOKY YacTOTHOM HepaBHOMEPHOCTU
nepegaun (Et). 3ToT meToa He yyuTbiBaeT oWMOKY cornacoBaHMa McTodHMKa (El)
ABYXMNOPTOBON MOAENMU OWMOOK U3MEPEHUS .

NMPUMEYAHUE KannbpoBKa pa3Bs3KM He pekomeHAayeTcs ANsa 0b6blYHbIX
M3MEPEHUIM, TaK KaK He CKOPPEKTMPOBAHHaA pa3BA3Ka
MeXay M3MEepPUTENbHbIMW NOPTamMM AOCTAaTOYHO XOpPOLUas.
KannbpoBKa pa3BA3KM MOXKET ObiTb Mo/se3Ha B C/ay4vanx
MCMNONb30BaHMA MO/Ib30BATE/IbCKOM OCHACTKM, UMetoLen
HEeAO0CTaTOYHO XOPOLYHO U30NALMIO.

B cnyyae npoBeaeHMM KanuMBpPOBKM  pas3BA3KKM, ANA
MOBLILWEHNS TOYHOCTU W3MEPEHMUA, YCTAHOBUTE Y3KYIO
nosocy nponyckaHua ¢unbtpa MY un  obecneubte
HEenoABWKHOCTb Kabenei OCHAaCTKM Ha BpemMsi NMpoBeAeHMUs
KaNnMBbpPOBKM U U3MEPEHUN.

MonHaa oaHOMOPTOBas KannbpoBKa C Hopmanusaumen moayna KoapouumeHTa
nepegaym UCNoNb3yeTca /1A U3IMepeHUsa napameTpos MY B ogHOM HanpaBneHuu, T.e.
Sii v |Sji| (i #j; i v j npuHMMatOT 3HaYeHne oT 1 1o 16).
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AHanwaaTop

- Part i Pry i1 Fua i
dat, 8 : i 07 st 0

PucyHok 102 — MNonHaa ogHonopToBaa KaamMbpoBKa c HOpMmanumsauyen moayna
KoadpduUMeHTa nepenaum

Hactpoiika M BbiNO/NHEHME MNOJHOW OAHOMOPTOBOM KanMGpPOBKM C
HoOpManusaumueun moayna KoapdpuumueHTa nepegaum

@ Bbibepute Kanubpyembii KaHan (cm. n. Bbibop aKTMBHOro KaHana) u
YCTQHOBUTE MapamMeTpbl KaHana (4acToTHbIM AmanasoH, nonocy MY wu

apyrue).

@ Bbibepute KOMNNEKT KannbpoBoYHbIX mep (cm. n. Bbibop KomnaekTa mep
ONA KannbpoBKK).

MPUMEYAHUE -  T[lposBepbTe  4TO npUMeHsemMbli KOMMAEKT
KannbpoBOYHbIX Mep, COOTBECTBYET BblIOpaHHOMY B MNPOrpammHOM
obecneyeHun nsmeputens.
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@ [NA BLINONHEHUA M3MepeHUA HaxkmuTe KHonku Kanubpoeka > Tun
KoppeKuun. [lanee B OTKpbIBLIEMCA OKHe Bblbepute MonH. 1-noprt. +
Mepembluka cKanap.

KanubpoBxa

Koppekuwa

Brn

Komnnekt mep Z0 cucTembl
N1801 -F- 50 Om

PB4 Kanmbpoeka s.{b Twn Koppekuum
MNonHas 1-nopToBas h

Y OUNbTpauns MopT WCTOYHKMK

TuN KoppeKLMK

Hopmanusayma XX

Hopmanmsauma K3

lMonHasa 1-nopToBan

Hopmanmzauwma MNepemMebivk ckanap. %

MonH. 1-nopT. + MNepemMblyka ckansp.

HasHaubTe NOpPTbl NPUEMHUKA U UCTOYHWMKA CTUMYAa. [NAa 3TOro B OKHe
KanubposKa wenkHute no nonto MopT npuemMHUK M BblibepuTe B OKHe
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Bbibop noprta nopTt npuemHuK. HasHaubTe MOPT-UCTOYHMK, LLENKHYB MO
nonto MopT UCTOYHUK.

Kanubposka

Koppexkuwns
Brn.

Komnnekt mep
N1801 -F-

Twun KoppekL K
MonH. 1-nopt. + MNepembiuka cansp.

MopT NpremMHIUK % MopT KCTO4HMK Bribop nopta
2 1

Xpanute F1 gna FxS1
OTrn.

MpucoegnHUTe KannbpoBoYHyto mepy llepemblyka mexay BblOpaHHbIMM
N3MepPUTEIbHbIMU MOPTAMM.

NMPUMEYAHUE — Echn pasbembl NOPTOB AONYCKaOT HenocpeacTBeHHoe
coeguHeHWe — coeauHuTe WX (nepembldKa C HYEeBOW 3/IeKTPUYECKOM
OJTNHOM).

Haxmute KHonky MNepembluka.
B npouecce namepeHma B OKHe KaHana MOABUTCA OKHO C MHAWMKATOPOM

npouecca usmepeHus. Mocne 3aBeplUeHUs U3MEPEeHUA Mepbl B NpaBow
4acTW COOTBETCTBYIOLLLEM €1 KHOMKWN NOABUTCA LBETOBAA MHANKALMA.
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KanubpoBka

Koppekuws
Brn.

Komnnekt mep
N1801 -F-

Twn KoppekuwuK
MonH. 1-nopT. + lNepemeiyka cKanap.

MopT nNpueMHUK MNopT UCTOYHUK
2 1

Xpannte F1 gna FxS1
OTrn.
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KanubpoBka
Koppekuws
Brn.

Komnnekt mep
N1801 -F-

Twn KoppekuwuK
MonH. 1-nopT. + lNepemeiyka cKanap.

MopT nNpueMHUK MNopT UCTOYHUK

Xpannte F1 gna FxS1
OTrn.

M3mepbTe oCTanbHble MEpPbl, UCMO/Ib3ys COOTBETCTBYHOLLME KHOMKN B OKHE.
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Kanubpoeka

Koppekuws
Brn.

Komnnekt mep
N1801 -F-

Twn Koppekyum
MNonH. 1-nopT. + MNepemMbluka ckansap.

MopT NpUeMHMK MopT WCTOYHKMK

Kpanute F1 ona FxS1
OTkN.

Ona 3aBepweHns KannbpoBKM HaxKMUTe Ha KHonky MpumeHutb. MNocne
3TOrO PaCcCUYUTHIBAETCA U COXpaHAETCA B NamATU pednektomerpa Tabaunua
KanmbpoBoYHbIX KO3PpDULMEHTOB.

Echn Tpebyetcs OTMEHWUTb pe3y/nbTaTbl M3MEPEHUS Mep — HaKmuTe
NPOrpammHyto KHoMnKy OTmeHa.

MPUMEYAHUE — KHOMKa He OTMeHAeT CYLLEeCTBYIOLWY NPUMEHEHHYO
KannbpoBKy. [ONA OTKAOYEHUA MNPUMEHEHHOW KannbPOBKM OTKAOUUTE
KOoppeKLMIo owmnboK (cm. n. OTKAOYEHNE KOPPEKLIMK OLWIMOOK).

SENSe:CORRection:COLLect:METHod:ERESponse

SENSe:CORRection:COLLect:SHORt, SENSe:CORRection:COLLect:OPEN,

SCPI SENSe:CORRection:COLLect:LOAD
SENSe:CORRection:COLLect:SAVE, SENSe:CORRection:COLLect:CLEar
NMPUMEYAHUE Mocne npumeHeHMA KanNBPOBKM B CTPOKE COCTOAHUA

rpaduka byaetr otobparkatbca cTaTyc Kannmbposku [F1ST]
(cm. n. CTatyc Koppekumm owmnbokK rpadmka).
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MonHana gByXxnopToBaA KaAMGPOBKa C HOpManusaumeit mogyna Kodd.
nepeaaum

NPUMEYAHUE MonHana pAByxnopToBaa KanubpoBKa € HOpManusaumen
moayna KoadpouuMeHTa nepedaym  AOCTYNMHA  TObKO
aHanusaTtopos uenennt RNVNA.

MonHaa pAByxnopToBasa Ka/nMOpPOBKA C HOpmanusaumen moayns KoapduumeHTa
nepenaun (F2ST) Tpebyer cemb NOAKAOYEHUN KaNMBPOBOUYHbIX mep. OHa coBmellaeT
NONHbIE OAHOMOPTOBbLIE KAIMOPOBKU ANA KaXKA0ro nopTta, NAOC OAHO NOAKNOYEHME
Mepbl NepeMbIYKa, MPU KOTOPOM AENA0TCA ABA M3MEPEHUA Nnepedaduun oA Kaxkaoro
nopTa UCTOYHMKA CUrHanNa.

Ecnu TpebyeTca onumMoHanbHan KaIMOPOBKA Pa3BA3KKU, TO HEOHXOAMMO NOAKNOYEHME
ABYX Harpysok K nopTam, npyv KOTOPOM [AeNatTca [Ba M3MEPEHUs PasBA3KU O1s
Ka*kgoro NopTa-UCTOYHMKA CUTHana.

NPUMEYAHUE KannbpoBKa pas3Bs3kKM He pekomeHAayeTcs ANsa 0bblYHbIX
M3MEPEHUI, TaK KaK He CKOPPEKTMPOBAHHaA pa3BA3Ka
MeXay U3MepUTENbHbIMM NOPTAaMKU AOCTAaTOYHO XOpPOLUaA.
KannbpoBKa pa3BA3KM MOXKET ObiTb Mose3Ha B C/y4vanx
MCNONb30BaHMA MONb30BATENbCKOM OCHACTKM, MMELLEN
HeA0CTAaTOYHO XOPOLUYHO U30AALUMIO.

B cnyyae npoBeaeHMM KanMOPOBKM  pasBA3KM, A4NA
MOBbILWEHNS TOYHOCTU W3MEPEHMUA, YCTAHOBUTE Y3KYIO
nonocy nponyckaHua ¢unbtpa MY w©n obecneybTte
HEenoABWKHOCTb Kabenei OCHAaCTKM Ha BpemMs NpoBeAeHMUs
KannMBbpPOBKM U U3MEPEHUN.

MonHaa [ABYXNOPTOBAs Ka/MOPOBKA KOPPEKTUPYET Bce [ABeHaauatTb OWKWOOoK
asyxnopTtoso mogenu owmnbok: Edl, Ed2, Esl, Es2, Erl, Er2, Etl, Et2, Ell1, EI2, Ex1,
Ex2 (Koppekums Ex1, EX2 mosKeT 6bITb onyLieHa).

MonHaa gsyxnopToBas KanmbpoBKa 061343aeT BbICOKOM TOYHOCTbIO MPU U3MEPEHUAX
ABYXMOPTOBbIX YCTPOMCTB.
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PucyHok 103 — MonHaa aByxnopToBas KannbpoBKa C HOpManmsaumen moayns
KoadpuumeHTa nepeaaym

Mepen KannbpoBKOW HeOBX0AMMO BbINONHUTL CAeaylowme npeapapuTenbHble
YCTAaHOBKM aHa/M3aTopa: HA3HaAYUTb aKTMBHbIM KaHan, YCTaHOBUTb MNapameTpbl
KaHana (4YacTtoTHbIM AuanasoH, nonocy MY u agpyrue), BbIOPaTb KOMMNEKT
KanMBpoBOYHbIX Mep.
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Hactpoiika u BbINO/NHEHWE NOMHOW ABYXNOPTOBOM Kanubposku
HOpMmanusauuei mogyna KoappuumeHTa nepegaumn

®

@

Bbibepute Kanunbpyembii KaHan (cm. n. Bblbop aKTMBHOro KaHana) u
YCTAaHOBUTE MapameTpbl KaHana (4acToTHbIM AuanasoH, nosocy MY un

Apyrue).

BbibepuTe KOMNAEKT KannbpoBoUuHbIX Mep (cm. n. Bbibop KomnaekTa mep
ANA KannbpoBKHM).

NMPUMEYAHUE - MposepbTe yTOo NPMMEHAEMDbIN KOMMAEKT
KaNMBpPOBOYHbIX Mep, COOTBECTBYET BblIOPAaHHOMY B MNPOrPaMMHOM
obecneyeHnmn nsmeputens.

ONns BbINONHEHWA U3MepeHUa HaxkmuTe KHonku Kanubposka > Tun

KoppeKuuun. [lanee B OTKpbIBLIEMCA OKHe BblbepuTe MonH. 2-nopt. +
Mepembluka ckansap.

411

C



Kanubpoexa

Koppekuns

Brn

KomnnekT mep Z0 cuctemel
MN1801 -F- 50 Om

PA4 Kanubposka s{b Twn KoppeKuuu N
lMonHas 1-nopToeas

Y {DHJ'IbTDEILI,Hﬂ I'Iin WCTOYHKK

Tun KoppeKUmm

Hopmanusaumna XK

Hopmanuzauma K3

MonHaa 1-noptosasn

Hopmanmzaums MNepemMbivk cransp.

MonH. 1-nopT. + MNepemblyka cKkanap.

HasHaubTe MOpPTbl NPUEMHMKA U UCTOYHWMKA CTUMyANa. [lnAa 3TOro B OKHe
KanubposKka wenkHute no nonato MopT npuemMHUK 1 BblbepuTe B OKHe

Bbibop noprta nopT nNpuemHuK. HasHaubTe MOPT-UCTOYHMK, LLENKHYB MO
nonto MopT UCTOYHUK.
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KanubpoBka

Kopperkuus

Bxn.

Komnnekt mep Z0 cuctemel
N1801 -F- 50 Om

Twun Koppeku K
MNonH. 2-nopT. + lNepemMbiuka ckansap.

MopT MopT Buifiop nopta

MpucoeanHuTe KannbpoBouyHyto mepy lMepembluka mMexay BblbpaHHbIMU
N3MepPUTEIbHbIMU MOPTAMM.

NMPUMEYAHUE — Echn pasbembl NOPTOB AONYCKalOT HenocpeacTBeHHoe
coeMHeHne — coeguHuTe uX (NepembliKa C HY/IEBOW 3/1EKTPUYECKOM
ANVHOWN).

Haxkmute KHOMKy MepembluKa.
B npouecce nsmepeHna B OKHe KaHana MOABUTCA OKHO C MHAMKATOPOM

npouecca uamepeHus. Mocne 3aBeplUEHUs U3MEPEeHUA Mepbl B NpaBow
4aCcTU COOTBETCTBYIOLLLEM €1 KHOMKWN NOABUTCA LBETOBAA MHANKALMA.
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KanubpoBka

Koppekuws
Brn.

Komnnekt mep
N1801 -F-

Twn KoppekuwuK

MonH. 2-nopT. + lNepemeidka cKansap.

MopTt

MopTt

Kanmbpoeka
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KanubpoBka
Koppekuws
Brn.

Komnnekt mep
N1801 -F-

Twn KoppekuwuK
MonH. 2-nopT. + lNepemeidka cKansap.

MopT nNpueMHUK MNopT UCTOYHUK

I/Iamepre OCTa/JibHblEé Mepbl, UCMNOJZIb3YyA COOTBETCTBYOUWME KHOMKN B OKHE.
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KanubpoBka

Koppekuws
Brn.

Komnnekt mep
N1801 -F-

Twn KoppeKkunm
MonH. 2-nopT. + lNepemeidka cKansap.

MopT nNpueMHUK MNopT UCTOYHUK

Xpannte F1 gna FxS1
OTrn.

OnAa 3aBepweHna KanubpoBKM HaxmuTe Ha KHonKy Mpumenutb. MNocne
3TOrO PACCUYUTLIBAETCA W COXpPaHAETCA B NamaTu pednektomerpa Tabaunua
KanmbpoBoYHbIX KO3PPULMEHTOB.

Echn Tpebyetcs OTMEHWUTb pe3y/abTaTbl M3MEPEHUS Mep — HaKmuTe
NPOrpaMmmHyt0 KHOMKy OTMmeHa.

NMPUMEYAHUE — KHONKa He OTMEeHAeT CyW,eCTBYIOLWYH MNPUMEHEHHYIO
KaNnbpoBKy. [Ns OTKAOYEHUA NPUMEHEHHON KanubpoBKU OTKAKOUYUTE
KoppeKLumto olwmnboK (cm. n. OTKAKYEHNE KOPPEKLINK OLINOOK).

SCPI

SENSe:CORRection:COLLect:METHod:SOLT2

SENSe:CORRection:COLLect:SHORt, SENSe:CORRection:COLLect:OPEN,
SENSe:CORRection:COLLect:LOAD

SENSe:CORRection:COLLect:SAVE, SENSe:CORRection:COLLect:CLEar
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YnpouweHHaa nonHaa N-noptoBaa KaaMbpoBKa ¢ Hopmanusauyuei moayna
KoapPpuumeHTa nepegaum

Mpoueaypa N-nopTtoBoM KannbpoBKM aHanuszatopa uenen RNVNA 3akntoyaercs B
NPOBEAEHUN TMONHbIX ABYXMOPTOBbIX Ka/MOPOBOK C HOpManusaumen moayna
KoapoduumeHta nepegaun (F2ST) mexay Bcemu nopTtamu. lNposedeHue AaHHOMU
npoueaypbl MOXKeT ObiTb ynpouweHo. [nAa 3TOro pekomMeHAyeTcs WMCno/b30BaTb
Tonosoruto 38e3aa (1-k-N). B aTom cnyyae BbINOAHATCA Kannbposku F2ST mexay
BblOpaHHbIM  OOWMM NOPTOM U APYIMMWU  U3MEPUTENbHbIMW  MOPTaMMK, a
nporpammHoe  obecneyeHne  PaAcCYUTbIBAET  HeAOCTaloWMe  KaAMbpoBOYHbIE
KO3 PMUMEHTbI AN OCTaNbHbIX NAp NOPTOB. TakaA Kannbposka HasbiBaetcA MATH
(cm. pucyHOK HuKe). [pom3BoaHas KoOppeKkuMAa MeHee TOYHa, YemM NoJiHasdA
OBYXNOPTOBAsA KanMbpoBKAa C HopManulauuer moayns KoapoduumeHTa nepenaun
(F2ST) mexay Bcemu napamum NopToB, HO NO3BOJIAET CYLLECTBEHHO COKPATUTb YMUC/IO
KaNMBpPOBOK M YMEHbLUAET KOIMYECTBO OLUMOOK.

Obwpid MNopr 1

PacuetHbie kanwbpoBKEX
MATH

PucyHok 104 — Mpumep ynpoLLeEHHOM NOIHAA ABYXNOPTOBAA KaJIMBPOBKa C
HopMmanusaumen moaynsa KospoduumeHTa nepesaum gna 4 nopTos
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Hactpoiika n BbinosnHeHUe ynpol,eHHoOU nonHou N-nopTtoBas KaiMbpoBKu ¢
HOpMmanusauuei mogyna KoappuumeHTa nepegaumn

@ Bbibepute Kanunbpyembii KaHan (cm. n. Bblbop aKTMBHOro KaHana) u
YCTAaHOBUTE MapameTpbl KaHana (4acToTHbIM AuanasoH, nosocy MY un

Apyrue).

@ BbibepuTe KOMNAEKT KannbpoBoUuHbIX Mep (cm. n. Bbibop KomnaekTa mep
ANA KannbpoBKHM).

NMPUMEYAHUE - MposepbTe yTOo NPMMEHAEMDbIN KOMMAEKT
KaNMBpPOBOYHbIX Mep, COOTBECTBYET BblIOPAaHHOMY B MNPOrPaMMHOM
obecneyeHnmn nsmeputens.

@ ONns BbINONHEHWA U3MepeHUa HaxkmuTe KHonku Kanubposka > Tun

KoppeKuuun. [lanee B OTKpbIBLIEMCA OKHe BblbepuTe MonH. 2-nopt. +
Mepembluka ckansap.
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Kanubpoexa

Koppekuns

Brn

KomnnekT mep Z0 cuctemel
MN1801 -F- 50 Om

PA4 Kanubposka s{b Twn KoppeKuuu N
lMonHas 1-nopToeas

Y {DHJ'IbTDEILI,Hﬂ I'Iin WCTOYHKK

Tun KoppeKUmm

Hopmanusaumna XK

Hopmanuzauma K3

MonHaa 1-noptosasn

Hopmanmzaums MNepemMbivk cransp.

MonH. 1-nopT. + MNepemblyka cKkanap.

HasHaubTe NOpTbl NPUEMHMKA U UCTOYHUKA CTUMyANa. [lnAa 3TOro B OKHe

KanunbposKa wenkHute no noatwo Mopt u Bbibepute B oKHe Bblbop noprta
nopra.
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KanubpoBka

Kopperkuus

Bxn.

Komnnekt mep Z0 cuctemel
N1801 -F- 50 Om

Twun Koppeku K
MNonH. 2-nopT. + lNepemMbiuka ckansap.

MopT MopT Buifiop nopta

Echrn HeobxoaAMMO COXpPaHWUTb MOJIHYHO OAHOMOPTOBYIO KanMOpPOBKY AnA
obuiero nopta (MopT UCTOUYHMK), TO BKAoUMTE XpaHutb F1 ana FXST B OkHe
KanubposKa.
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KanubpoBka

Kopperkuus

Bxn.

Komnnekt mep Z0 cuctemel
N1801 -F- 50 Om

Twun Koppeku K
MNonH. 2-nopT. + lNepemMbiuka ckansap.

MopT MopT

BbinonHute kannbposky F2ST mexay BbibpaHHOM Napon NOPTOB.
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KanubpoBka

Koppekuws
Brn.

Komnnekt mep
N1801 -F-

Twn KoppeKkunm
MonH. 2-nopT. + lNepemeidka cKansap.

MopTt MopTt

Xpannte F1 gna FxS1
OTrn.

Bbibepute cneayloulyto napy noptoB (C Tem Xe o0b6Wwum nopTtom
NCTOYHMKOM) M BbINONHUTE KaNIMBpoBKY F2ST mexay 3Tol napoi NopToB U

T. 4.

OnAa 3aBeplweHMa KanubpoBKU HakmMuTe Ha KHonKy Mpumenutb. MNocne
3TOr0 PaCCUYUTBLIBAETCA M COXPaHAETCA B NamaTu pediekTomeTpa Tabaunua
KannbpoBoYHbIX KO3PPULMEHTOB.

Echn Tpebyetcs OTMEHWUTb pe3y/abTaTbl M3MEPEHUS Mep — HaKmuTe
NPOrpaMmmHyto KHomnky OTmeHa.

NMPUMEYAHUE — KHONKa He OTMeHAeT CyLW,eCTBYHOLWYH MNpPUMEHEHHYIO
KaNnobpoBKy. [N OTKAOYEHUA NPUMEHEHHOW KanubpoBKU OTKAKOUUTE
KoppeKumto owmnboK (cm. n. OTKAYEHNE KOPPEKLNK OLINOOK).
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SENSe:CORRection:COLLect:METHod:SOLT?2

SENSe:CORRection:COLLect:SHORt, SENSe:CORRection:COLLect:OPEN,

CPI
S SENSe:CORRection:COLLect:LOAD, SENSe:CORRection:COLLect:THRU
SENSe:CORRection:COLLect:SAVE, SENSe:CORRection:COLLect:CLEar
NPUMEYAHUE Mocne npumeHeHUA KanubpoBKM B CTPOKE COCTOAHMA

rpadpuka byaer otobpaxkKatbea ctaTyc Kanmbposku [F2ST], a
ONS ANA PACCYUTAHHbBIX KanMbpoBOUYHbIX KO3pPUUMEHTOB —
[MATH] (cm. n. CTaTyc KoppeKkumn ownboK rpadumka).
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Kal'WlﬁpOBKa B BO/IHOBOAHOM TpPaKTe

KannbpoBKa B BOTHOBOAHOM TPaKTe MMEET CaeaytolLne 0COBEHHOCTH:

® CUCTEMHOE conpoTuBneHne pednektometrpa Z0 [ONKHO ObiTb YCTAHOBAEHO
paBHbiIM 1 Q. B onpepeneHnn BONHOBOAHOrO Habopa KanMBPOBOYHbLIX Mep
3HaYeHMA BONTHOBOTO COMPOTUBAEHUA CMELLEHMA U UMMNEeOAHC Harpys3Ku TaKxke
OONXHbI ObITb paBHbIMK 1 Q (cm. N. YcTaHOBKa cuctemHoro nmneaaHca Z0);

® B BOJIHOBOAHOMN Kanubposke BmecTo napbl mep XX u K3 ucnonb3yerca napa
cMmellleHHbIX mep K3, Kak npasuno 1/8A0 u 3/8A0, roge A0 — A/MHA BOAHbLI B
BO/IHOBO/E Ha CpeaHel YacToTe.

HactpoWka un BbinonHeHne KannbposKku B BonHOBogHOM Tpakte (RVNA)

@ Bbibepute Kanunbpyembii KaHan (cm. n. Bbibop aKTMBHOrO KaHana) u
YCTQHOBUTE MapamMeTpbl KaHana (4acToTHbIM AmanasoH, nonocy MY wu

apyrue).

@ BbibepuTe BONHOBOAHbLIN KOMMNNEKT KannbpoBo4YHbIX mep (cm. n. Bbibop
KOMM/IEKTA MepP A1 KaIMBPOBKMK).

MPUMEYAHUE -  T[lposBepbTe  4TO npUMeHsemMbli KOMMAEKT
KannbpoBOYHbIX Mep, COOTBECTBYET BblIOpaHHOMY B MNPOrpammHOM
obecneyeHun nsmeputens.

MPUMEYAHUE — B BO/NIHOBOAHOM KanubpoBKe B KayectBe mepbl XX
Ha3Ha4yeHa oZHa U3 cMmeleHHbIX mep K3. [o3ToMy Ha KHOMKe oTBevatoL,en
3a usmepeHmne XX HaxoauTca HaMmeHoBaHMe ogHom U3 mep K3.

@ Harkmute kHonky Kannbposka.
MoaKknwuntTe mepy K mameputenbHomy nopty. B okHe Kanubposka B

3aBUCMMOCTM OT TUMNA MNOAKAOUYEHHON Mepbl HaskmuTe KHomnky 3/8 Cmeuw,
K3 unn 1/8 Cmew,. K3.
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KanubpoBka

Koppekuws
Brn

Komnnekt mep
WR284

0 cucTembl
1 Om

B npouecce M3MepeHWs B OKHE KaHana NOSABUTCA OKHO C WMHAMKATOPOM
npouecca uamepeHus. Mocne 3aBeplIEHUN U3MEPEHUA Mepbl B NpaBow
4acTM COOTBETCTBYIOLLLEN el KHOMKM NOABUTCA LIBETOBAA MHAMKALMA.

425



Kanubpoexa

Kannbpoeka

Koppexkuwna
Brn

Komnnekt mep
WR284

20 cucTemMel
1 Om

M3mepbTe oCTanbHble MEpPbl, UCMO/Ib3ys COOTBETCTBYHOLLME KHOMKN B OKHE.

Ona 3aBepweHns KannbpoBKU HaxKMUTe Ha KHonky MpumeHutb. MNocne
3TOrO PACCUYUTHIBAETCA U COXpPaHAETCA B NamMATU pednekTomeTpa Tabauua
KaNNMBpOBOYHbIX KO3POUUMEHTOB.

Echn Tpebyetca OTMEHWUTb pe3ynbTaTbl M3MEPEHUA Mep — HaxmuTte
NPOrpaMmMmHy0 KHOMKy OTmeHa.

NMPUMEYAHUE — KHONKa He OTMEHAET CyW,eCTBYIOLWYH MNPUMEHEHHYIO
KannbpoBKy. [Ns OTKAOYEHUA NPUMEHEHHOW KanubpoBKU OTKAKOUUTE
KOPpPEKLUMIO OWKMBOK (cMm. N. OTKAKOYEHME KOPPEKLIMKN OINOOK).
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HacTtpoiika n BbinosHeHUe KannbposKku B BonHoBogHOM TpakTe (RNVNA)

Bbibepute Kanubpyembii KaHan (cm. n. Bblbop aKTMBHOrO KaHana) u
YCTAHOBUTE MapameTpbl KaHana (4acToTHbIM gmanasoH, nonocy MY wu

Apyrue).

BbibepuTe BONHOBOAHbLIN KOMMNAEKT KannbpoBo4YHbIX mep (cm. n. Bbibop
KOMNJEKTa Mep ANs KaMbpoBKK).

MPUMEYAHUE -  T[lposBepbTe  u4TO NnpPUMeHAeMbl KOMMAEKT
KannbpoBOYHbIX Mep, COOTBECTBYET BblIOpaHHOMY B MNPOrpammMHOM
obecneyeHun nsameputens.

MPUMEYAHUE — B BONHOBOAHOM KanubpoBKe B KayectBe Mepbl XX
Ha3HayeHa oA4Ha M3 cmellLeHHbIX Mmep K3. Mo3ToMy Ha KHOMKe oTBeyvatoLLemn
3a usmepeHmne XX HaxoauTca HaMmeHoBaHMe ogHom 13 mep K3.

@ ONs BbINONHEHUA U3MeEpeHUAa HaxmuTe KHonku Kanubposka > Tun

KoppeKuun. [lanee B OTKPbLIBLUEMCS OKHe Bblbepute HeobxoaMmbIM TN
KOppeKkuuu.
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KannbpoBka

Koppekuus
Brn.

P84 Kannbposxa K{h_’) Komnnekt mep £0 cncTembl
WR187 1 Om

Y DUneTpauma Twn Koppekuun

Hopmanusaums XX %
f Mapkep MopT WCTOYHMK

TuN KoppeKLK

Hoprmannzagma XX

Hopmanmsauyma K3

lMonHasa 1-nopToBan

Hopmanmsauwma MepemMebivkn ckanap.

MonH. 1-nopT. + MNepemMbldka ckansp.

HasHaubTe NOpTbl MPUEMHMKA U UCTOYHMKA CTUMYyAa. [nAa 3TOro B OKHe

Kanubposka wenkHute no noato Mopt u BbibepuTe B oKHe Bbi6op nopra
nopr.
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KanubpoBka

Kopperkuus

Bxn.

Komnnekt mep Z0 cuctemel
WR187 1 0m

Twun Koppeku K
MNonH. 2-nopT. + lNepemMbiuka ckansap.

MopT MopT Buifiop nopta

2 h 1

MoaxnounTe Mmepy K U3MepPUTENbHOMY MOPTY.

B okHe KanubpoBKa B 3aBMCMMOCTM OT TUMNa MNOAKAKOYEHHOM Mepbl
HaxmuTe KHonKy 3/8 Cmew,. K3 nan 1/8 Cmew. K3.
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KanubpoBka

Kopperuns

Bxn.

KomnnexkT mep Z0 cuctembl
WR187 1 0m

Twun Koppeku K
MNonH. 2-nopT. + lNepemMbiuka ckansap.

MopT MopT

Brn.

B npouecce M3mepeHUa B OKHE KaHana MOABUTCA OKHO C MHAMKATOPOM
npouecca mamepeHus. Mocne 3aBeplIEeHUs U3MEPEeHUA Mepbl B NPaBow
4aCTW COOTBETCTBYHOLLLEN €1 KHOMKWU NOABUTCA LBETOBAA MHANKALMA.

N3mepbTe oCTasibHble Mepbl, UICNOb3YA COOTBETCTBYIOLLLME KHOMKU B OKHe.

[na 3aBeplieHNa KaNMBPOBKU HaKMUTe Ha KHOMKy MpumeHutb. Mocne
3TOr0 PaCcCUUTLIBAETCA M COXPAHAETCA B NaMATU pedaekTomeTpa Tabauua

KannbpoBoYHbIX KO3PPULMEHTOB.

Echn TpebyeTcA OTMEHUTb pe3ynbTaTbl U3MEPEHWA Mep — HaKmuTe

NPOrpaMmmHyto KHomnky OTmeHa.
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NMPUMEYAHUE — KHONKa He OTMEHAeT CyWw,eCTBYIOLWYH MNPUMEHEHHYIO
KannbpoBKy. [OnA OTKAOYEHMA MNPUMEHEHHON KanMOPOBKM OTKAKOUUTE
KOPpPEKLUMIO OWKMBOK (cMm. N. OTKAKOYEHME KOPPEKLIMK OINOOK).

NPUMEYAHUE Mocne npuMeHeHUA KanMBPOBKM B CTPOKE COCTOAHMA
rpapuka byaer oTobparxKaTbca cTaTyCc KanmbpoBKK (cm. n.
CraTtyc KoppeKkuum olwmnbok rpaduka).
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ABTOMATUUECKUI KaNNMBPOBOUYHDBIA MOAY/b

ABTOMATUYECKMN KanubpoBo4YHbIN Moaynb (oanee AKM) — 3To cneumanbHble
YCTPOWCTBA, aBTOMaTU3NPYIOLWME NpoLLecc KanmbposKn. KannbpoBKa ocyLLecTBaaeTcs
nyTem aBTOMAaTUYECKOro MNOAK/IOYEHUA K U3MEPMUTE/IbHbIM MOpTam aHaamsaTopa
BHYTPEHHUX Mep oOTpaxeHua wu nepegaun. Mogens AKM nogbupaetcs B
COOTBETCTBUWN C MapaMeTpaMu Kanmbpyemoro aHanusaTopa: paboymm AnanasoHoOm
4acToT, KONMYECTBOM W3MEPUTENbHbIX MOPTOB U TUNOM coeauHuTenen. OgHa w3
Mmozaenen npeacTaBieHa Ha PUCYHKE HUXKE.

PucyHok 105 — ABTOMaTUYECKMN KanMBpPOBOYHbIM MOAaY b
Bce mogenn AKM 1 nx xapaKTePUCTUKKN JOCTYNHbI Ha caiTe OO0 «M/IAHAP».

Ncnonb3oBaHne AKM BmecTo Habopa MexaHUYeCKUX KanmbpoBOYHbIX Mep AaeT pAag,
npevmyLects npu nposegeHmnn SOLT KannbpoBsKu:

® COKPALLLAETCA KONMYECTBO MPUCOEOAMHEHUI KaNMBPOBOYHBIX Mep, TaK aaAa
nonHon apyxnopTtoBoir SOLT KanuMBPOBKM BMECTO CeMU MNOAKIIOYEHUIN
MeXaHUYeCKMX Mep TpebyeTca NoaKtoYeHne TONbKO ABYX pasbemoB AKM;

® COKpaLLaeTca BpemMs KanambpoBsKy;
® CHUMKAETCA BEPOATHOCTb YE/I0BEYECKOW OLLINBKMY;

® NMOTEHLMANbHO obecneynBaetca 60nee BbICOKAA TOYHOCTb.

AKM wumeeT p[Ba BbICOKOYACTOTHbLIX pasbema A1Aa NOAKNKYEHMA K NopTam
nsmeputena mn pasbem USB pgna ynpasneHuna. B csoem coctase AKM coaepxut
3/1IeKTPOHHbIE KAO4YKU, MNepeKkatoyalowme pasamyHble MMNeAaHCbl OTPaXKeHua U
nepegayun, M nNamATb ANA XPaAHEHUA TOYHbIX S-MapameTpoB 3TUX COCTOAHMUM
nmnegaHca.

Mocne nogkntodeHna AKM K noptam usmepuTena nporpammHoe obecrnevyeHue
MOMIHOCTbIO ABTOMATM3MPYeT OCTaBLUYHOCA MNpoueaypy KanubpoBKM: nepekntodaeT
pa3nnyHble coctoaHma AKM, wu3mepAeT MX W paccyMTbiBaeT KanmbpoBoOYHble
Ko3pduumeHTbl, ncnonb3ya xpaHawmeca 8 namatu AKM gaHHble.
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DYHKUUUN MOoAYNA aBTOMATUUECKOM KanbpoBKu

Moaynb AKM no3sonaetr nporpamMmHOMY o0b6ecneyeHUto BbINOJIHATb MOJIHYH
OAHOMOPTOBYHD KanubpoBKY, MONHYIO OAHOMOPTOBYH CO CKAaNAPHOW MepemMbl4KoM
(Tonbko aHanuzatopbl uenen RNVNA) 1 nonHyto AByXnopToBYO KannbpoBKK (TONbKO
aHanusatopsbl ueneit RNVNA). KannbpoBKa BbINONHAETCS OAHUM HaXKaTUEM KHOMKMU.

Xapakrepusauyua

XapakTepusauua npeacraBnfeTr cobon xpaHawytca B namatm AKM Tabauuy S-
napameTpoB BCex coCcToAHMI Kntovet AKM. Mcnonb3yetca gBa TMNa XxapaKTepusauumu:
3aBOACKaA M NOJb30BaTeNbCKaA. 3aBOACKAA XapaKTepu3auuAa npoms3BoamuTCcA npu
M3roTOBJIEHUN MOAYNA U BbINOJHAETCA N0 NA0CKocTM noptoB AKM, OHa He moxKeT
ObITb yaaneHa wAM u3MeHeHa. [lonb30BaTeNbCKaa XapaKTepusaums nosBonaer
COXpaHUTb S-napameTpbl AKM ¢ npucoeamMHeHHbIMW K ero noptam aganTepamu.
BO3MOXHO COXpPaHUTb A0 Tpex TaKUX XapakTepusauui. Tun XapakTepusauuu
BblOMpaeTca B nporpammHomM obecneyeHnmn nepes KannbpoBKOW.

ABTOMaTMYeECKaAa opueHTaumA

OpwueHTaumen AKM Ha3biBaeTcs COOTBETCTBME NMOPTOB MOAYNA MOPTaM UIMeEpPUTENS.
B oTanumne oT nopTtoB M3mepuTensa, Kotopble HymepytTca uudpamu, noptel AKM
obo3HavatoTca autepamm A mn B (a Tak e C u D, B cnyyae npumMmeHeHus
yeTblpexnopToBoro moayna AKM).

OpwueHTaums 3a4aeTcsa BPY4YHYHO onepatopom, nnbo onpeaendaeTcs aBTOMaTUYECKM.
Cnocob opueHTaummn BbibMpaeTca B 3aBUCMMOCTM OT 33a4auun. Mpu aBTOMATUYECKOM
METOZEe OpMEeHTaALMM nporpammHoe obecrneyeHne nepes Kaxgon npoueaypon
KannMbpoBKM MU XapaKTepm3aumm onpeaenset opueHtTaumno AKM.

TepmokomneHcauna AKM

Hanbonee TouHasa KanumbpoBKa gocturaetca npu temnepatype AKM, npu KoTopoi
npoBoAMNacb ero xapakrepmsauma. [pyM OTKAOHEHWMM OT 3ToK TemnepaTypbl
napameTpbl AKM HauMHAOT OTKNOHATLCA OT 3aMMUCaAHHbIX B NaMATU. ITO NPMBOAMUT K
YBE/IMYEHUIO NOTPELIHOCTN KanMbpPOBKHU, BbINOAHAEMOM ¢ NnpuMmeHeHnem AKM.

OnAa KomneHcaumn TemnepaTypHou norpewHoctn AKM obnagator  dyHKumen
TepMOKOMNEHcaunn. TepMOKOMMNEHCALMA — 3TO NPOrpamMmMHas GyHKUMA KOPPEKLUK
S-napametpos AKM, OCHOBaHHaA Ha Aa@HHbIX O €ro TemnepaTypHOM 3aBUCMMOCTU U
OAHHbIX OT JaTumKa Temnepatypbl BHyTpM AKM. TemnepaTypHaa 3aBUCMMOCTb
Kaxkgoro aksemnaapa AKM cHMmaeTcAa B 3aBOACKUX YCNOBUAX U COXPAHAETCA B ero
namATn. [lna AaHHbIX NO/b30BATE/NIbCKOW XapaKTepusaumMm NpUMeHAeTCA JIMHEWHaA
MHTepnonAuMa Ko3POUUMEHTOB TEPMOKOMMEHCALUM, €C/TN YACTOTHbLIA AMANasoH U
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(M) KoNMYEcTBO YaCTOTHbIX TOYEK MO/1Ib30BaTE/NIbCKOM M 3aBOACKON XapaKTepusauui
He coBMaatoT.

PYHKUMA TEepMOKOMMNEHCaUMM MOXKET ObiTb BKAOYEHA WAW  OTK/AKYEHa npu
HeobxoaumocTw.

[JoseputenbHbIN TECT

AKM MmetoT AOoNONHUTENbHOE COCTOAHME — aTTEHI0ATOP, KOTOPbLIN HEe MUCNOb3yeTca
BO BpemA KanmnbpoBKW. ATTEHIOATOP WMCNONb3yeTca A1 NMPOBEPKU AENCTBYHOLLEN
KaNnMbpoBKM, NPOBEAEHHOM Kak ¢ nomouwbio AKM, Tak 1 f10bbiMm APYrMM METOAO0M.
TakaAa npoBepKa Ha3bliBaeTCA AOBEPUTEIbHbIM TECTOM.

[loBEpUTENbHbIN TECT 3aK/IOYaeTcA B OOHOBPEMEHHOM OTOOpaXKeHUM Ha 3KpaHe
namepAembliX W 3anUCaHHbIX B nNamATM AKM S-napametrposB aTTeHKaTopa.
MN3mepeHHble napameTpbl 0TobpaXkatoTca Ha rpaduke AaHHbIX, @ cHUTaHHble 3 AKM —
Ha rpaduke namatu. lNporpammHoe obecneyeHne nNO3BONAET CPaBHMBATL [JBA
rpaduKka, OUEHUTb CTeneHb WX COBMAZEHMA W CcAenaTb BblBOA, KOPPEKTHOCTU
NPoOBeAEeHHOM KannbpoBKU.

[Ona neTtanbHOro CpaBHEHWA MONb30BaTE/lb MOMKET MUCMO/1b30BaTb MaTEMATUYECKYIO
bYHKUMIO (aeneHure) mexay 4aHHbIMU U MaMATbIO.
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Mpoueaypa aBTOKaNN6POBKU

MNepen KanunbposKkoi pednekTomeTpa ¢ nomouwbio AKM HeobxoaumMo HacTpouTb
cnepytowme napameTpbl:

® Ha3HaybTe aKTUBHbIN KaHan (cm. N. BbiIbop aKTUBHOIO KaHana);

® YCTAHOBMTE NapamMeTpbl KaHana: YacTOTHbIN AvanasoH, nosocy MY u gpyrme (cm.
n. YcTaHOBKa NapamMeTpoB CTUMYA);

e nogKkntoumnte USB-pasbem moayna K USB-nopTy ynpasnatowero KOMnboTepa;

® MNOAKNIOYUTE MOAYNb K UIMEPUTENbHOMY MOpTy pednekTtomeTtpa (MamM noptam
Ans aHanusatopa ueneit RNVNA).

Mpoueaypa aBTOMaTUYECKON KanMbPOBKM BK/IIOYAET:

e BbIOOP TMNa KanmbpoBsKu (ana aHanmsatopa uenet RNVNA);
e BbIOOP NOPTA UCTOYHMKA M NOPTa NPUEeMHMKa (ana aHanmnsatopa uenet RNVNA);

® HACTPOMKa  peMma  aBTOOPUEHTAUMWM U TepMOKomMeHcauum  (npwu
HeobxoaMmMocCTH);

® BbINOJ/IHEHWNE Ka VI6pOBKM.

Mpoueaypa aBTomaTuuecKoii Kannbposku (RVNA)

@ Bbibepute Kanubpyemsbii KaHan (cm. n. BblboOp aKTMBHOro KaHana) wu
YCTAHOBUTE MNapamMeTpbl KaHana (4acToTHbIM AmanasoH, nonocy MY wu

apyrve).

Mogkntoumte USB-pasbem moayna K USB-nopTy ynpasaatowero
KOMNblOTEpa.

MoaxNounTe Moaynb K U3MEPUTENbHOMY NOPTY pedaeKToOMETpa.

Harkmute KHonkn Kannbposka > ABTOKannbpoBsKa.

®»© O
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Kanubpoexa

Koppekuns
Brn

Komnnekt mep
He onp 50 Om

PA4 Kanubposka s{b Z0 cucTeMbl
50 Om

Y DuneTpayma

BbibepnTe aBTOMATMYECKYO OPUEHTALMIO MOAYNSA UAN COPUEHTUPYITE ero
BPYYHYIO, WLENKHYB No nonto OpueHTauma. PekomeHayetca BblibpaTe ABTO
B OKHe OpueHTauua (aBTOMaTUYecKyto opueHTaumio). Ecam Heobxoammo
BbIMO/IHUTb ABTOOPMEHTALMIO OAHOKPATHO, HAXMUTE MNPOrPaMMHYH0
KHOMKY BbINONIHUTb aBTOOPUEHTALMUIO.
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AeToKanvbpoBKa
ABTOKanWbpoBOYHLIN MOTYNb
ACMBO0OT No 00000001

XapakTepuzauna
3aBoackas

OpweHTauma %
ABTO

TEPMDI‘EBMI’IEHEELI,I"IFI

OpueHTauwns

Mopt A

Mopt B

LLlenkHUTe no nonto Xapakrepusauma 1 BbibepuTe 3aBoAacKan.
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AeToKanvbpoBKa

ABTOKanWbpoBOYHLIN MOTYNb
ACMB000T No 00000001
XapakTepuzauna %
3aBoackas

OpweHTauma
ABTO

TEPMDI‘EBMI’IEHEELI,I"IFI

.. -
IIE

Xapakrepusaums

3aBogckas [

lNonezoBaTensckan 2

lNonezoBaTensckaa 3

LLlenkHnTe no nonto TepMOKOMMNEHCALUA U BKAKOUUTE UAWN BbIKNOUUTE
GYHKLMM TEPMOKOMMEHCALMUMN.
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AeToKanvbpoBKa

ABTOKanWbpoBOYHLIN MOTYNb
ACMSB000T No(0000001
XapakTepuzauns

3aBoackas

OpweHTaums
ABTO

T epMoKoMNeHCaUMa |}
Bxn

Haxkmute Ha KHOMKY KHonKy WHpopmauua o xapakrepmsauuu. ans
npocmoTpa noapobHoM MHPOopMaLMM 0 moayne.

HaxmuTe nporpammHyto KHonky Kanubposoartb. [JoXKAWTECb OKOHYaHMA
KaNIMBbpPOBKM.

SCPI

SENSe:CORRection:COLLect:ECAL:ORlentation:STATe,
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SENSe:CORRection:COLLect:ECAL:ORlentation:EXECute

SENSe:CORRection:COLLect:ECAL:UCHar

SENSe:CORRection:COLLect:ECAL:INFormation

SENSe:CORRection:COLLect:ECAL:SOLT1
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Mpoueaypa aBTomaTuyecKoi Kannbposku (RNVNA)

®

®»© O

Bbibepute Kanubpyembii KaHan (cm. n. Bblbop aKTMBHOrO KaHana) u
YCTAHOBUTE MapameTpbl KaHana (4acToTHbIM gmanasoH, nonocy MY wu

apyrue).

Moakntounte USB-pasbem mogyna K  USB-nopty ynpasasawowLero
KomnbloTepa.

MoaKNoUuMTE MOAYNb K U3MEPUTENbHBIM NopTam pedekToMeTpa.

Harkmute KHonkn Kannbposka > ABTOKannbpoBKa.

Kanubpoexa

Koppekuns
Brn

Komnnekt mep
He onp 50 Om

»A4 Kanubposka :{b Z0 cucTeMbl
50 Om

Y DuneTpauma

BbibepuTe TN KannbpoBKK, WENKHYB No NoJito Tun KoppeKuuu.
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AeToKanvbpoBKa

ABTOKanWbpoBOYHLIN MOTYNb
ACMEB000T No 00000001

XapakTepuzauns TepmokomMneHcauns
3aBoackas Brn.

Twn KoppeKkunm
MonH. 2-nopT. + lNepemeiyka cKanap. %

MopTt MopTt

2 1
OpweHTaums OpweHTauns
ABTO ABTO

TuN KoppeKLK

MonHaa 1-noptosas

MonH. 1-nopT. + MNepemMblyka ckansp.

HasHaubTe NOpPTbl NPUEMHMKA U UCTOYHMKA CTUMyAna. JnAa 3TOro B OKHe
KanubposKa wenkHute no noatwo Mopt n Bbibepute B okHe Bblbop noprta
nopr.
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ApTokannbpoBKa

ABTOKanMbpoBOYHLIN MOOYNb
ACMS8000T No00000001

KapaKTepusauuns TepmokKoMneHcauns
3aBoacKas Brn.

Twn KoppekumK
MonH. 2-nopT. + lNepemMbldKka ckanap.

MopT MopT

2 % 1
OpweHTauns OpueHTauna
ABTO ABTO

BbibepnTe aBTOMATMYECKYO OPUEHTALMIO MOAYNSA UAN COPUEHTUPYITE ero
BPYYHYIO, LWENKHYB No nonato OpueHTauua. PekomeHayeTtcs BblbpaTb ABTO
B OKHe OpueHTauma (aBTomMaTUYecKy opueHTaumo). Echm Heobxoaumo
BbIMO/IHUTb ABTOOPMEHTALMIO OAHOKPATHO, HAXMUTE MNPOrPaMMHY0
KHOMKY BbINONHUTb aBTOOPUEHTALMUIO.
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AsTokanubpoBka

ABTOKanMbpoBOYHLIN MOOYNb
ACMS8000T No00000001

KapaKTepusauuns TepmokKoMneHcauns
3aBoacKas Brn.

Twn KoppekumK
MonH. 2-nopT. + lNepemMbldKka ckanap.

MopT MopT

2 1
OpweHTauns OpueHTauna
ABTO % ABTO

LLlenkHnTe no nonto Xapakrepusauma u BbibepuTte 3aBoaCcKas.

LLlenkHnTe no nonto TepMOKOMMNEHCALUA U BKAOYUTE WAWN BbIKNOUUTE
bYHKLMM TEPMOKOMMEHCALMMN.

Ha)kmute Ha KHOMKy KHOMKy WHpopmauua o xapakrepusauuu. AnA
NpPOCMoTpa NoapobHoM MHPOopMaLMM O moayne.

Hakmute nporpammHyto KHomnky Kanubposoartb. [oxauTecb OKOHYaHuWA
KannbpoBKMu.

SCPI

SENSe:CORRection:COLLect:ECAL:ORlentation:STATe,
SENSe:CORRection:COLLect:ECAL:PATH,
SENSe:CORRection:COLLect:ECAL:ORlentation:EXECute

SENSe:CORRection:COLLect:ECAL:UCHar

SENSe:CORRection:COLLect:ECAL:INFormation

SENSe:CORRection:COLLect:ECAL:SOLT1,
SENSe:CORRection:COLLect:ECAL:SOLT2
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NPUMEYAHUE Bo BpemAa  aBTOKanMOpPOBKM B  CTPOKE  COCTOAHUA

pednekTtomeTpa noAsnaeTca coobueHne
(cm. n. Crpoka cocroaHus
pedbnekToMeTpa).
NMPUMEYAHUE Mocne npumeHeHMA KannBPOBKM B CTPOKE COCTOAHUA

rpapuka b6yaper oTobparkaTbca cTaTyc Kanubposku [F1],
[F1ST] wnu [F2ST] (cm. n. CraTyc KOppeKuun olmnbok

rpaduka).
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OntTumu3sauyusa npouegypbl N-nopToBOoi KaNnMOPOBKU

NPUMEYAHUE OontTumusauma npoueaypbl  N-MoOpTOBOM  KaNMOPOBKMU
OOCTYMHa ToNbKO aHanm3aTtopos uenenn RNVNA.

Mpoueaypa N-noptoBo KannbposKkn aHanusatopa uener RNVNA ¢ nomoubio AKM
3aK/1II0YaETCA B NPOBEAEHMM MONHbIX ABYXNOPTOBbLIX Ka/IMOPOBOK C HOpPManU3aLMen
Mmoayna KoaddpuumeHta nepepaunm (F2ST) mexagy Bcemu noptamu. [posepeHue
AAHHOW npoueaypbl MOXKeT 6bITb ONTUMU3MPOBAHO. [l COKpaLLEeHMA KO/AMYecTBa
NOAKNOMEHUIA MOAYNA NPU  COXPAaHEHMU NPUEMNEMON TOYHOCTU Ka/IMOPOBKM
ncnonb3yerca Tonosoruto 3se3ga (1-k-N). B aTom ciyyae BbINOAHAOTCA KaAMOPOBKM
F2ST mexay BblbpaHHbIM 0OLMM NOPTOM U APYTUMU U3MEPUTENBbHBIMU NOPTaMK, a
nporpammHoe  obecneyeHne  PacCUUTbIBAET  HeAOCTaloWMe  KannMbpoBOYHbIE
KO3dPMUMEHTbI ANA OCTaNbHbIX Nap NopToB (Kannbposka MATH).

OnTumanbHaa KanubpoBKa N-NoOpToB C 2-NOPTOBbLIM MAW 4-NOPTOBLIM MOAYNEM
BbINOJ/IHAETCA CneayoLmnm obpasom:

® NOAK/NOYUTE MOAY/b K MOPTaM aHaNM3aTopa;

® BbIMO/IHUTE MONHYIO ABYXNOPTOBYHO KanMBPOBKY C HOpmanusaumen moayns
KoadPpumumneHTa nepenaum ¢ nomouwbio AKM (cm. n. MNpoueaypa aBTOMaATUYECKON
Kannbposku ana RNVNA):

e BblbepuTe TMN Kannbposku MonHana 2-nopt.+ MNepembiuKa CKaNApH.;
e BblbepuTe NOPT UCTOYHMK U NOPT(bl) NPUEMHUKN;

® Mpu HeO6XOLI,VIMOCTVI M3MEHUTE PEXNMDI aBTOMaTMYECKOM OpUeHTaunun wm
TEePMOKOMNEHCaUunn moayna.

3a opHy npoueaypy KaanMObpOBKM MOMKHO BbINOAHUTb OAHY ABYXNOPTOBYHO
KanmbpoBky ¢ 2-noptoBbiM AKM wunu Tpu ABYXNopTOBble KanubpoBkM C 4-
noptosbim AKM;

® OTCOEAUHUTE MOAY/1b OT NOPTOB NPUEMHUKOB aHA/TIN3aATOPa,

® NMoaxknwvnTe moaysab K OCTaZlbHbIM nNopTam MNpPUEMHUKAM WU TMOBTOPUTE
dBTOMATUYECKYIO OPUEHTALUUIO U I-(afll/l6pOBKy AnAa NopTtos NpUemMHUKOB.
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Mpoueaypa goBepuTeNbHOro TecTa

Echn Heobxogumo nNpoOBEPUTb Ka4yecTBO AeNCTBYHOLWEN KannMbpoBKKM, npoBeauTe
JOBEPUTENbHbIN TecT. B KauecTBe TecTupyemor KanubpoBKM MOXKET BbICTYyNaTb
KanubpoBKa, npoBedeHHaa ¢ nomoubio AKM mnu KannbpoBKa, BbINOJIHEHHAA C
NOMOLLLbIO KOMMAEKTA MEXaHUYECKMX mep.

Moakntoumnte AKM K noptam mameputena, USB nopt AKM nogkntoumnte K USB nopty
yNpasAAoLLEero KOMMNbloTepa.

NPUMEYAHUE Mpn BbINOAHEHUU AOBEPUTENBHOrO TeCcTa peKomeHayeTcA
NOAKNIOUYUTL Mepbl Harpy3ka Ko BCem Heucnosib3yembim
noptam AKM. Mepa Harpyska He BXOAUT B KOMMAEKT
NOCTaBKMW.

Ona pepnektomerpa BKAouMTe rpaduk napametpa S11. Ans aHanmsatopa RNVNA
MOXHO OOHOBPEMEHHO BK/IKOYUTb HECKONIbKO rpadukos, Hanpumep S11, S22, S21,
S12.

Mocne 3aBeplUEHMA M3MEPEHUI Ha dKpPaHe MosBATCA ABa rpaduKka AN KaxKporo S-
napametpa. MiamepeHHble napameTpbl byayT NoKasaHbl B BUAE rpaduKoOB AaHHbIX, a
M3MepeHHble ¢ nomolbio ACM mMnm KomnnekTa mep — B BUuAe rpaduKoB NamaTu.

CpaBHUTE rpaduKM OAaHHbIX M NAMATU OAHOMMEHHbIX NAapameTpoB, Hanpumep S11.
Ona 6onee TOYHOrO CPaBHEHMA BKAOUUTE QPYHKUMIO MATEeMaATUYECKUX onepaLni
mexay rpadukamu aaHHbiX M namatn (cm. n.  Matematmyeckue onepaumu). B
dopmate norapuPpmuyeckon amnautyabl wuam  ¢dasbl UCNONb3YyNTE onepauuto
OaHHble/NamaTtb. B dopmate AMHENMHOM amnaAuTydbl WCMNONb3yHTe onepauumio
JAaHHble-TlamATb.

BoiBOO4 © npUroaHoCTun TeCTMpyeMOVI Kan M6pOBI-(VI nonb3oBatenb  Aenaer
CaMOCTOATE/IbHO.
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BbinonHeHUe A0BepPUTENbHOrO TecTa

Haxkmute KHonkn KannbposKka > ABTOKannbpoBKa.

PB4 Kannbposka {b

Y DUNeTpauwns

Kanubpoeka

Koppekywus
Bxn

Komnnexkt mep
He onp 50 Om

Z0 cnctemel
50 Om

447




LLlenkHUTe no nonto Xapakrepusauuma 1 BbibepuTe 3aBoaCKas.

AsTokannbpoBka
ABToKanWbpoBOYHLIN MOy Nb
ACMSB000T No0O0000001
XapakTepuzauud m
JaBoackas

OpueHTaumna
ABTOD

TepMoKkoMNeHcaLma
Brn

XapakTepusayma

3aBoackas [}

MNonezoBaTensckaa 2

lNonezoBaTensckaa 3
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Bblbepute aBTOMATMUYECKYID OPMEHTAUMIO MOAYNS WAU COPUEHTUPYUTE ero
BPYYHYIO, LLENKHYB NOo nonto OpueHTauua. PekomeHayeTca BbibpaTb ABTO B OKHe
OpueHTauuAa (aBTOMaTUYECKYO OpueHTaumio). Ecanm HeobxoAMMO BbINOAHUTb
aBTOOPUEHTAUMIO OAHOKPATHO, HaXXMWUTE MPOrPaMMHYI0 KHOMKY BbINONAHUTD
aBTOOPUEHTALLMUIO.

ABTokannbpoBka

ABTOKanWbpoBOYHLIN Moy Nb
ACMBO00T No00D0OD001
XapakTepusaumna
3aBoacKkas
OpweHTauma h
ABTO

TepmMoKoMneHcaumsa
OpweHTauns
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Haxmute KHonKy JloBepuUTeNbHbIi TecT.

ABToKannbpoBKa

ABToKanWbpoBOYHLIN MOy Nb
ACMB000T No00000001
XapakTepuzauud

JaBoackas

OpueHTaumna
ABTOD

TepMoKkoMNeHcaLma
Brn

SCPI SENSe:CORRection:COLLect:ECAL:CHECK:EXECute
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YpaneHue NoNb30BaTe/IbCKOMN XapaKTepusauuun

NPUMEYAHUE YaoaneHne Nonb30BaATE/IbCKOM XapaKTepusauum OOCTYMHO
TO/NIbKO aHanun3aTopos uenet RNVNA.

Mpy HEOBXOAMMOCTM MOXKHO YAA/IUTb NONb30BATE/NIbCKYIO XapaKkTepusaumio B AKM.
Mpoueaypa cTUpaeT Bce AaHHble BblOpaHHOM MNONb30BATE/NIbCKOM XapaKTepusauuu,
nepesanncbiBan X HyNAMW. 3aBOACKAA XapaKTepm3aLuma He MOXKeT BbITb cTepTa.

Haxkmute KHonkn KannbposKa > ABTOKanMbpoBKa.

KannbpoBka

Koppexkuws
Brn
KomnnekT mep
He onp 50 Om

PB4 Kannbposka {E’) Z0 cucTembl
50 Om

Y DunbTpauma

f Mapkep

@ AHanuz

I. 0F

Dannol

=l

=1 MeyaThb

g MHouKaLuma

LlenkHnute no nonto Xapakrepusauma U BblbepuTe MN0/1b30BATENbCKYHO
XapaKTepusaumio. HaxkmuTe KHonKy CTepeTb XapaKTe pu3aumio.

[Nna cTMpaHua Bcex No/ib30BaTeNbCKUX XapaKTepu3aumii HaxkmuTe KHonky CTepeTb
NO/Nb30B. XapaKTepusauuu.
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AsToKkanmbpoBka
ABTOoKanWbpoBOYHLIN MoOyNb
ACMB000T No00000001
XapakTepuzauud D.}
JaBogcKas

OpueHTauna
ABTOD

TepmMokoMNeHcaLma
Brn

Xapakrepusayms

lMonezoBaTeneckan 1

lNonezoBaTensckan 2 B_

lNonezoBaTensckaa 3

AeToKannbpoBKa

ABTOKanWbpoBOYHLIA Moy Nb
ACMB000T No0O0O0OD0O01
XapaKkTepusaums
3aBoacKas
OpueHTaumna
ABTO

TepMoKoMneHcauma
Brn
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M3mepeHue S-napameTpoB AJIMHHOU NUHUM

NPUMEYAHUE N3mepeHue S-napameTpoB AJIMHHOW NTNHUWN AOCTYMHO MpwU
MCNONb30BaHUM aBTOMATUYECKOro KannbpoBOYHOro
moayna ACMB2506.

KannbposouHbit moayns ACMB2506, B oT/iMumm OT BCex oOcCTanbHbix AKM,
OOMNONMHUTENBbHO COAEPXKUT OTCEeK ANA d/1eMeHTa NUTAaHMA U KHOMKY ynpaBaeHuA
pexxumamm pabotbl. KanmbposouHbii moaynb ACMB2506 moxkeT paboTaTb B ABYX
pexxumax:

® KannbpoBKM aHanm3atopa Kak o0b6blMHbIM AKM. B 3tom cnyvyae ACMB2506
TpebyeT nogkntoveHma no USB nHtepdeitcy;

® M3MepeHua AJIMHHON NnHMK. B aTom cnyyae ACMB2506 paboTaer oT anemeHTa
nuTaHua, 6e3 nogkntoveHma no USB. Mpu namepeHmn S-napameTpoB A/IMHHOMN
NIVHUU, IMHUA BKAOYAETCA MeXAy OAHMM M3 NOPTOB aHanmM3atopa U OAHUM U3
noptoB ACMB2506 cornacHo cxeme Ha pUCYHKe HUXKe.

£ T

EﬂD"l ACMB2506

OnuHHEA NKMHKWA

PucyHok 106 — MoakntoueHne ACMB2506 B perkume namepenua 4IMHHOM INHUK

Pe3ynbTaToM M3MepeHUa ABAAETCA maTpuua S-napameTpoB JIMHUKU. TUMNOBOW LMKA
M3MEpPEHUSA COCTaBNAAET HECKO/IbKO CEKyHZ, MOCne Yero Ha 3KpaHe KOoMmMbhoTepa
oTobparkaoTca rpadmKM NapPameTpoB MHUN.

MutaHne moaynA B aBTOHOMHOM peXume MOXKeT
NMPUMEYAHWE OCYLLECTB/IATLCA KaK OT BCTpOeHHOW baTtapen, Tak M oOT
6n0Ka nuTaHua 5 B, noakntodeHHoro kK USB nopty. Mpwu
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nogadve nutaHmAa Ha USB pasbem, moaynb aBTOMAaTUYECKU
nepexoamuT B aBTOHOMHbIN PEXMM.

MeTopg nsmepeHua a4AMHHOU AMHUM ¢ nomolbio ACMB2506

e Pepnektomerp n moayno ACMB2506 nogrotaBnmnsatoTca K coBMecTHoM pabore,
N3MEPUTENbHbIN NOPT pednekTomeTpa KanubpyeTca C  MCNONb30BAHUEM
ACMB2506.

e OTKaNIMBpPOBaHHbIM NOPT pePeKToMeTpa NOAKNOHAETCA K BAMMKaNLWeEMY KOHLY
NIVHWN.

e ACMB2506 nogKkntoyaeTca K AaNbHEMY KOHLY /IMHUM U BKAKOYAeTcA B paboTy oT
afiemeHTa NUTaHuA (aBToHOMHas pabota ACMB2506).

e Bo Bpemsa aBTOHOMHOM paboTbl ACMB2506 uepe3 wu3MepsieMyl JIMHUIO

pednekTomeTpy nepesaeT MNakeTbl CUHXPOHU3AUMM W BbIMOJHAET LMK/bI
namepeHnss. B nNakeTe CUMHXPOHM3AUMM COAEPKMUTCA UAEHTMOULMPYIOLLAA
ACMB2506 wvHpopmauma, wn ero napametpbl. [laKeT  CUHXPOHM3AUUMK
reHepupyetca ACMB2506 B Hauyane KaXporo uukna usmepeHua. B umkne
namepeHns ACMB2506 noakntovaeT K TeCTUPYEMOM NNHUN OAHY 33 APYron Tpwu
BHYTPEHHME KannbpoBouHble mepsbl (K3, CH, XX).

e B 370 Xe BpemA, C ApPYro CTOPOHbl U3MEepAEMOMN JNINHUK, pedieKTOMETP
HenpepbIBHO M3MePAET CUTHAN OTPAXKEHUA ANA NOUCKA NAKETOB CUHXPOHM3ALNUM.
Mocne obHapy)KeHMA MNaKeTa CUHXPOHM3AUMW pedNeKTOMETP 3amnyCKaeT CBOM
M3MEPUTENbHBIN  LUMKA, B KOTOPOM U3MepAeT KanuMbpoBO4YHbIE Mepbl,
nogkntodaemble ACMB2506.

e [lporpammHoe obecneyeHne W3MepUTENs MaTemMaTUYeCKM pPaccYUTbiBaeT
MOJMIHYIO MaTpuuy S-napameTpoB JIMHUM MO pe3ynbTaTamM KaAMOPOBKU U
pesynbTaTam M3MepeHUin. PacyeTHas maTpmua TOYHO annpoKCUMUPYET MaTpuLy,
MOJIy4YEeHHYO NPU HENOCPEACTBEHHOM U3MEPEHUN TUHUN.
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Uugukauma moayna ACMB2506

[BYXUBETHbI CBETOANOAHBIN MHAMKATOP MOAY/A OTOBpaXKaeT cnenyloline penmbl
ero pabotbl (cm. Tabnnuy Huxe).

Pexxum nHaukaropa

HenpepbiBHOE  cBeyeHue
KpacHbIM LBETOM B
Ntobom pexnme

HenpepbiBHOEe  CBeyeHue

3eé/1eéHblM LUBETOM

Mwuranue
uBeTom

3e/1eHbIM

NonepemeHHOE MuUraHue
3e1eHbIM U KpacCHbIM
LBETOM

Pexxum mogyna ACMB2506

B moaynb He 3anucaHo "Bpemsa unkna namepeHmin".

Moaynb NOAKNIOYEH K YNPaBAAOWEMY KOMMNbIOTEPY
no USB uHTepdericy.

Moaynb paboTaeT B aBTOHOMHOM  peXume
N3MEePEHUM, UCNONb3yA BCTPOEHHbIN UK BHELUHWUM
(noakntoyeHHbIN No USB) UCTOYHUK NUTAHMA.

KpaTKoBpemMeHHbIN peXMM
MUKPOMNPOrpaMmmbl  Moayna  npu
aBTOHOMHOM peXuMme.

3arpysKku
pabote B

MoaroToBKa moaynA K U3SMepeHUam

MoarotoBKa aHanM3aTopa 3aK/1OYaAETCA B perncTpaumm nogkntodeHHoro ACMB2506 u
YCTaHOBKE MapamMeTpoB CTUMY/IMPYHOLWEro CUrHana (Ananas’oH 4acToT, YMCNO TOYEK
namepeHus, nosocy MY M MOLHOCTb BbLIXOAHOrO CUrHana). BepxHsAaa uvactoTa
AManasoHa CKaHWMPOBAHMA He [O0AXKHa npesBblwateb 6 [Tu. [locne ycTaHOBKM
napameTpoB CTUMYy/aa MNPOBOAUTCA MNOJIHAA OAHOMOPTOBAs KanubpoBKa nopTa
pednektomeTpa npm nomowm ACMB2506.

Moarotoska ACMB2506 3aKknto4aeTca B YCTaHOBKE BPEMEHWU LIMKAA U3MEPEHUN. ITO

BpPeMsA, 3a KOTOpoe MOAy/lb AOJIKEH MOC/NeA0BaTe/IbHO MOAKNOYUTL K BbIXOAHOMY
NOPTY TP KaNMbpoBOYHbIE Mepbl (CM. PUCYHOK HUKE).
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PucyHok 107 — BpemeHHana guarpamma paboyero umkna AKM

Bpems uUMKNa uM3MepeHU MOXKeT ObiTb 334aHO BPYYHYIO MWAM  PACCYUTAHO
aBTOMATMYECKW.

®PyHKUMA YCT. BpemMA M3 TeKyLMX HACTPOEK aBTOMATUYECKM PacCYMTbIBAET Bpems
UMKNA M3MEPEHUA MO TEeKYWMM HacTpoliKam cTumyna pednektomeTpa. Ecnum
TpebyeTca yCTaHOBUTb NapaMeTp BPY4YHYHO, C/leayeT y4YecTb, YTO AOMNYyCTUMOE BPEMS
LUMKNA U3MEPEHUI 3aBUCUT OT HaCTPoeKk cTumyna pednektometpa. Pedpnektometp
[AOJ/IKEH YCNETb BbINONHWUTL CBOW UWMKA U3MEPEHUA TPEX Mep Mpu 3aaaHHbIX
napameTtpax ctumyna. Ecan ycTtaHoBneHHOe BPY4YHYIO BPEMS UMKNA U3MepeHui
MeHblle UMKNa u3mepeHua pediekToMeTpa, B MNpoLecce M3MepeHUa B CTPOKe
COCTOSAHUA U3MEPUTENA NOABUTCA cooblleHmne 06 onbKe:

el 26.10.2023 16:04 | TaliM-ayT yAaNEHHOro M3MepeHns 41.30 °C

Mocne HacTponkn nogkatoyeHHoro ACMB2506, HeobxoaMmo ero 3aperncTpupoBaTh.
Ona atoro ncnonbsyercsa pyHKuma 3apermuctpupoatb AKM. B npouecce perncrtpaymm
AaHHblE N HAaCTPOMKM MOoAyNs (CEPUMHBIA HOMEP, MOAENb, AaHHbIE XapaKTepu3auun)
coxpaHstoTca B ¢paine *.acm B nanke \System\Backup nporpammHoro obecneyeHus
pednektomerpa. OgHoBpemeHHO B namAT ACMB2506 coxpaHAeTca BpemA UMKAA
namepeHma. [pu nonbiTKe NPOBECTU U3MEPEHMA C HE3apPerncTpUpoBaAHHbLIM
ACMB2506 B cTpoKe cocToaHua pedaeKkToOMETpa NOABUTCA creaytouee cooblieHue
06 owwunbke:

] 24.10.2023 08:55 34.31 °C
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MopAaoK NOAroTOBKU K U3MEPEHUAM

®
@

MNoakntounTte pepnektometrp n ACMB2506 K ynpaBasatowemy KOMnboTepy
no USB nHtepodelicy.

MNoakntounte ACMB2506 K nsmeputenbHomy nopty pedaekromerpa (cm.
PUCYHOK HUXKe).

' b

[ |-
= | )
2 e

ACMB2L06

)

e
b

3

YcTaHOBMTE MapamMeTpbl CTUMy/a ANA KaHasa, B KOTOPOM MNpOBOAATCA
namepeHua (cm. n. YcTaHOBKa NapameTpoB aHanM3aTopa).

NMPUMEYAHUE — BepxHAA 4acToTa AMana3oHa CKAaHUMPOBAHMA He AOXKHA
npesbiwaTtb 6 My,

BbInoNHWUTE NONHYIO OAHOMOPTOBYO KaAMOPOBKY M3MepUTENbHOro nopTa
pepnektometrpa ¢ nomouwbio ACMB2506 (cm. n. [poueaypa
aBTOKa/IMGPOBKM)

3apeructpupynte nogxatoveHHbin AKM, HaxKaB MporpamMmmHble KHOMKM
fpapuk > WUsmepeHne > MUsmepeHue ypaneHHoro AKM >
3apeructpuposatb AKM. JJoxanTecb OKOHYaHUA perncTpaumnmn.
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padmk

b

[ CTurryn AKTMBHBIIT rpadmk
1

9 Sanyck Mameperue
511

E MacwTab ®opmat
KCBH

% Kananel CoxpaHaTb 3Ha4YeHus
OTrn

A\ Mpadmk .;\ﬂ_n) MHoukaLma
JaHHkele

#g. CucTtema MaTemaTuka
Otrn

512

522

Abs A

Abs R

MonHaa S-matpuua
Bkn.
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@ YcTaHOBUTE BPEMA UUKIA U3MEPEHUI OAHUM U3 ABYX CNOCO6O0B:

® BPYYHYIO — A/19 3TOrO LE/NIKHUTE No Noato Bpemsa uuKna usmepeHuii 1
BBEAWTE 3HAYEHUE;

® 13 TEKYLUMX HACTPOEK — ANA 3TOr0 Ha)KMWUTE KHOMKY YCT. Bpema u3
TEKYLMX HaCTPOEK.

JeHWe yaaneHHsM AKM

CKpbITE BCNOMOT. KaHanbl
Brn.

Bpema uukna u3MepeHua
2.16 ¢
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®

OTtkntoumte USB-kabenb ot ACMB2506. OtcoeguHmute ACMB2506 oT nopTta
aHanusaTopa.

MNpoBeaeHue nsmepeHni

®

® ©

Cobepute UIMePUTENbHYHO CXEMY, COCTOALLYO U3 pedEKTOMETPA, TNHUM
n ACMB2506 (cm. puCyHOK HUKe). [lna 3Toro K oTkanmbpoBaHHOMY MoOpTy
pednekTomeTpa NOAKAOYUTE COeaUHUTENb IMHUW, OPYFON coeauHUTeNb
AvHnn — K nopty ACMB2506.

i !

2 S

TR0 ACMB2506

OnvHHaA NMHKA

Bkntounte ACMB2506 B aBTOHOMHbLIN pPEXUM, HaAXKaB KHOMKY QJ Ha
Kopnyce moayns.

Mposegute nposepKy cBasn ¢ ACMB2506, Ha)kaB Ha KHonku lpadpuk >
UamepeHue > UsmepeHue ypaneHHoro AKM > O6HapyXuTb yaaneH.
AKM. B pe3synbTaTe OTKPOETCA OKHO C MAEHTUPUKALUMOHHBIMW OAHHBIMM
ACMB2506. T[lpoBepbTe nNpPaBUIbLHOCTb YCTAHOBKM BpemMeHM LUMKANa
n3MmepeHuii B none Bpemsa uukna usmepeHui.

Ona obHoBneHMA WAESHTUPUKAUMOHHBIX AaHHbIx ACMB2506 Haxmute
KHOMKy Mepe3anyck.
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ObHapyxeHwe yaan. AKM

Mowck CHHXPOHKWSaL kI
OK [

Tun CepWiHLIiA HoMep
ACMB2506.1 20066503
TemnepaTypa OpweHTauns
27.00 °C MopTt A

Maitn gaHHs AKM JnNuTensHOCTE COCTO!
OK 897 mc
HwanasoH 4acToT

20kl -81Ty

Bpems unkna namepeHus

2.691 c

Makc. BpemMA pasBepTHM

387 mc

YcTaHOBUTE S-mapameTpbl, HaXaB Ha KHonku lpapuk > UsmepeHue wu

Bbl6paB HY)'I-(HbIﬁ napameTp B CNUCKe.

Mpu HeobxoaMmocTu  cKpolite/oTobpasuTe

MONMHYID  MaTpuuy

napameTpoB, HaXaB Ha KHonKy MonHaAa S-matpuuya.
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WMzmeperue

521

512

522

Abs A

Abs R Abs R

MonHasa S-matpuua MNonHas S-maTtpuua

Bkn. % OTKn. 3
Vo yanamoas MO || Vowepene ot A0
_owea | oc || omem | oc |

Mpu HeobxoAMMOCTU CcKpoiTe/oTobpasuTe BCMOMOraTe/lbHble KaHaibl,
Ha)KaB Ha KHOMNKy CKpbITb BCMOMOr. KaHanbl. [laHHble KaHanbl
HeobxoaAMMbl AN ANArHOCTUKN COeaANHEHUA pedIEKTOMETPA C Moaynem U
He HecyT MHPOpPMaLUM O MapaMeTPax N3MEPAEMON TUHUN.

MPUMEYAHUE - Tlo ymoAn4YaHMIO nNpU  NPOBEAEHUMU  U3IMEPEHUM
OTKpbIBAETCA ABa BCOMOraTe/ibHbIX KaHana "Mounck cuHxpoHmnsaumn" ana
KOHTPONA npuvema CuHXpoHu3aumum ot ACMB2506 wu "M3mepeHue
coctofsHMA AKM" ana KOHTPONA NOAKNIOYEHMA K JIMHUU KaIMBPOBOYHbIX
mep ACMB2506.

Haxkmute Ha KHoOMKy Fpaduk > UsmepeHune > UsmepeHue yaaneHHbIM
AKM > UamepeHue ana ogHOKPATHOrO U3MepPeHUsa A IMHHOM NUHUM.
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Mzmepenme yoaneHHsiM AKM

CKPLITE BCMOMOT. KaHankl
Brn.

Bpema unkna usmepeHun
2.69 c

NMPUMEYAHWE — lna nocneaytowero O4HOKPATHOrO U3MepeHUa HaxKmuTe
Ha KHOMKY Py4yHOM 3anycK B NpaBoii NaHeNn NPOrPamMHbIX KHOMOK.

<= Pasmep MeH

%P‘,-"-—IHUFI 3anycK
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B pe3ynbTate nsmepeHuit byayt nonydeHbl rpapuKku S-napameTpoB ANMHHOMN NUHUK
(cM. pUCYHOK HUKe).

BHYWCNEHHBIE S-TIApaMeTpel M3MEpAeMOro YCTPOWHCTEA
S11 AmnnuTtyaa nor 10.0 g6/ 0.0 #b fan
rp2 521 AmnauTyga nor 10.0 a6/ 0.0 a6 hET
rp3 s12 Aaannutyga nor 10.0 a6/ 0.0 a6 JIETT
rpd 522 AMmnnuTyaa nor 10.0 a6/ 0.0 a6 flaH
50.0
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Crapt 1 Ml -- NMwH 1601 10 ki 0 pbm, THMN. Cton & ITu

PucyHoK 108 — Mpumep namepeHma S-napameTpoB (NonHaa maTpuua S-napameTpos)
ONVIHHOW NTUHUU

OrpaHnyeHua metoga

Mpn npoBefeHNUN U3MEPEHUN CAedyeT y4ecTb, YTO TOYHOCTb OMMUCBbIBAEMOro MeToaa
MMEET OrpaHNYEeHMs, CBA3AHHbIE C NOTEPAMM B UCCAeayeMOo AMHMN. [pn 3aTyxaHnn B
NMMHUKM bonee 25 pAb HauMHAOT HapacTaTb OTK/AOHEHMA MeXay pe3y/abTaTamu
OBYXNOPTOBbIX M3MEPEHUN KO3IPDOULMEHTOB Nepesaym 1 OTPAKEHUA U U3SMEPEHUN C
nomouibo ACMB2506 (cm. pUCYHKM HUKe).
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PucyHok 111 — OTKNOHEeHMe Ko3dPULMeHTa nepesaum i Wi

OwvarHoctnka ACMB2506 u nsmeputenbHoM cxembl B Caiydae own60oK

Echn B pe3synbTate mamepeHuin rpadukm S-napameTpoB He OblIM NOAYyYeHbl, TO
cnegyet npoBepuTb coeanHeHne ¢ ACMB2506 u cuntatb ero MaeHTUPUKaLMOHHble
OaHHble, HaxkaB KHONKY O6HapyXutb yaaneH. AKM.

[danee cnepyer yBeAMYUTb 3HAYEHWE BPEMEHU UMKAA MU3MEPEHUM Ha 1-2 Cc u
NOBTOPUTb N3MeEpPeHMe.

B cnyuyae, Korga pednekTomMeTp He MOXeT AeTEeKTUPOBaTb CUrHANbl CUHXPOHWU3ALMU
oT ACMB2506 13-3a BbICOKOro 3aTyxaHua Kabensa, namepeHne HEBO3MOKHO.

NMPUMEYAHWE Ona sKoHOmuM 3apaga OaTapen pekomeHayeTcA nocne
3aBepLeHna nsmepeHnin Boikatodatb ACMB2506, HaxkaB Ha

KHOMKY .

MPUMEYAHUE PekomeHayeTcA MCNONb30BaTb LLEOYHbIE (a/1KaANHOBbIE)
3/1eMEHTbI NUTaHWUA.

He wucnonb3ynte conesble 6aTtapen, T.K. 3TO MOXKeET
NPUBECTU K paspyLUeHNIO KOHTAKTHbIX Knemm ACMB2506.
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MpoBepKa COCTOAHMA KOPPEKLMM OLLINGOK

CocToaHMe KoppeKunn olnboK oTobparkaeTca creayrowmm obpasom:

e 015 Bcex rpadmMKoB KaHana (0606LWeHHbIV CTaTyC KOPPEKLMM OLWMOOK) — B CTPOKe
COCTOAHMA KaHana;

e AnA Kaxporo rpaduKka (ctatyc Koppekuum ownboK rpaduka) — B CTpoOKe
COCTOAHMA 3TOro rpaduKa.

O606LLLEeHHbIN CTaTyC KOPPEKLMN OIMBOK Ana Bcex rpapMKoB KaHaia oTobparkaeTca B
cneuyanbHOM NoJsie B CTPOKE COCTOAHMA KaHana (cm. Tabauuy Huke). OnucaHue
CTPOKM COCTOAAHUA KaHana cMm. N. CTpoKa COCTOSAHUA KaHana.

Tabnnua 21 — O606LWEHHDBIN CTAaTyC KOPPEKLMN OLLIMOOK

CumBonbl  3Ha4yeHue MpumeyaHue
Kop BbinonHaeTcA  Koppekuua  owunboK, Ecnm  PyHKUMA aKTMBHA
YCTAQHOBKM CTMMyna COOTBETCTBYIOT ANs BCex rpadukoB —
Kanmbposke. yepHble  CMMBOJ/IbI  Ha
cepom ¢doHe.
K? BbinonHAeTcA  KoppeKkuua  owunbok,
YCTaHOBKM CTMMY/Na He cooTBeTcTBYlOT ECAM  dyHKUMA aKTMBHA
Kanmbposke. Mcnonb3yetca = TOJbKO ana yacTu
MHTepnoaaums. rpadpumkos (apyrve
rpadukm He
K! BbINONHAETCA  KOppeKkuus  owwbok, Kanubposanuce) — benvie
YCTAHOBKM CTUMyna He cooTsercTsytor CMMBOJIbI  Ha  KpacHOM
KannbpoBKe. Ucnonbayerca = PoHe.
3KCTpanonaumA.
OTK KoppeKuua owmnboK OTKAOYEHa. Ona Bcex rpadmkos. Liset
cumBonoB — b6enbit Ha
- Het KannbpoBOYHbIX [aHHbIX. ~KPacHOM ¢oHe.

KannbpoBKa He npoBoannach.

467



CocTosAHME KOPPEKUMN OLWIMBOK ANs KarKaoro rpaduka B OTAENbHOCTU OTPAXKaAeTcs B
CTPOKe coCToAHUA rpaduka (cm. Tabauuy HuKe). OnucaHMe CTPOKM COCTOSHMA
rpadumka cm. n. CTpoKa cocToanus rpadumka.

Tabnumua — CraTyc KoppeKunmn owmnboK rpadmka

CumBonbl  3HayeHue

RO Hopmanusauuya oTpaxeHuna mepomn XX
RS Hopmanusauus otparkeHna mepon K3
F1 MonHas ogHonopTtoBas (SOL) kKannbpoBsKa

CKaJ'IﬂpHaﬂ HOpMannsaumna nepenadu (TOJ'IbKO AnAa aHanm3atopa

ST
RNVNA)
F1ST MonHaa ogHonopToBaA KanuMbpoBKa C Hopmanusauuen nepegayu
(TonbKo gna aHanmzatopa RNVNA)
F2ST MonHaa AByxnopToBaA KanuMbpoBKa C HOpMmasausaumen nepeaayu
(Tonbko ana aHanmnsatopa RNVNA)
OKBUBANEHT KanubpoBku F2ST, noay4vyeHHbI MaTeMaTUYECKUM
MATH metogom (Tonbko pans N-nopToBOM KanuMbpPOBKM aHanmsaTopa

RNVNA)

468



OTKAOUEeHME KOpPeKLMn ownbokK

CDYHKLI,MH NO3BOJIAET OTK/AKOYaTb KOPpPEKUUto 0UJVI6OK, KOTOpPaA aBTOMaATUYECKU
BK/1IOYaAETCA NocCae 3aBepLueHnA KaJ'IM6pOBKM Nobbim METOA0M.

[na OTKNHOYEHMA M MOBTOPHOIO BKAOYEHUA KOPPEKLMN OIMOOK HAXKMUTE KHOMKY
KanubpoBKa. B oTKpbIBLUEMCA OKHE LWeNKHUTE Nno noato Koppekuyusa.

Kanubposka

Koppexkuwa

Brn h

KomnnekT mep
N1801 -F-

PB4 Kannbposka {b Z0 cucTembl
50 Om

Y ounstpaums
f Mapkep
] Avann
Daiins
B Mevars
-

MHonKkawms

SCPI SENSe:CORRection:STATe

NMPUMEYAHUE Ecnn KoppeKkuma owmnboK OTKAtOYEHa, B CTPOKE COCTOAHUA

pedbnekTtomeTpa nossnaerca coobuieHue _

(cm. n. CTpoKa coctosaHua pediekTomeTpa).
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YcTaHOBKa cMcTeMHOro umnegaHca Z0

CuctemHbI mnegaHc Z0 — 3TO BO/IHOBOE COMPOTUB/IEHNE U3MEPUTENBHOTO TPAKTA.
O6bI4HO OH paBeH MMMNeaaHCcy KanMHbPOBOYHbBIX MepP, UCMOAb3YyeMbIX NP Kannbposke.
Bennunny Z0 cnepyet yKas3aTb nepes KaJIMOPOBKOM, TaK Kak OHa MCNONb3yeTca npwu
pacyeTe KaNMbpPoBOYHbIX KOO PUUNEHTOB.

Mpn KannbpoBKe B BOSIHOBOAHOM TpaKTe CUCTEMHbIN MmnegaHc Z0 AonxKeH ObiTb
YCTaHOB/EH paBHbiMm 1 Q.
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YcTraHoBKa Z0

Haxmute KHonKy KanubpoBKa. B OTKpbIBLUEMCA OKHE LWenkHuTe no nonto Z0
Cucrembl 1 BBEAUTE HEOOXOAMMOE 3HAYEHMUS.

Kanubpoeka

Koppekuws
Brn

Komnnekt mep
N1801 -F-

PA4 Kannbposka {*_”) Z0 cucTembl
50 Om h

Y DuneTpauns
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SCPI SENSe:CORRection:IMPedance

NPUMEYAHUE Bblbop KOMMeKkTa Ka/MbpOBOYHbIX Mep aBTOMAaTUYECKM
onpeaenaeT WUMNeNAHC CUCTEeMbl B COOTBETCTBMM CO
3Ha4YeHWeM, YKa3aHHbIM B onpeaeneHnm KoOMmnaeKkTa.
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AHanuns paHHbIX M3Mep6HMVI

B maHHOM pasgene onuCbIBAlOTCA MaTeMaTUYeCKMe WHCTPYMEHTbl ANA aHanvs3a u
npeobpa3oBaHMA S-MapameTpoB, a TaK *Ke GYHKUUKM AONYCKOBOrO KOHTPOAA:

® MapKepbl — MPOTrPamMMHbIA MHCTPYMEHT AN CYUTbIBAHMA B BbIOPAHHbIX TOYKaX
rpaduKa 3HayYeHUsAs CTUMYa U U3MEPAEMON BeNUYMHbL. MapKepHble GYHKLUK
BbINO/IHAIOT MOWUCK Ha rpaduKe, BblUMCAEHME MAPAMETPOB rpadurKa, HACTPOMKY
CTUMYa MO MNOJIONKEHMUIO MAPKEPOB;

e GYHKUMA namaTu rpadumkos — MHCTPYMEHT AnAa 3anoOMWUHAHUNA  OaHHbIX
M3MepeHMﬁ n ocywectsneHna matematunyeckux onepau,mﬁ mexay AOaHHbIMU
NnamAaTn U JaHHbIMU TEKYLLETO U3MEPEHUNA,

® COXPAHEHWE MAKCMMaNbHOMO W MWHUMANbHOIO 3HAYEHUN — d)yHKLI,MFI
COXpaHEeHUA MAaKCMMaA/IbHbIX UIN MUHUMA/TbHbIX 3HaYeHum I'pad)l/lKa Ha 3KpaHe,

® MoAeNnNpOoBaHMUE OCHACTKU — CI)yHKLl,VIFI mMmatemaTnyeckoro monaennpoBaHuAa
ycnoamﬁ namepeHma, KotTopbie oTAn4YaroTCA OT PeasibHbIX ycnosmﬁ;

e BpemMeHHasa 06s1actb —  ¢GyHKUMA  maTemaTuyeckoro npeobpasoBaHuA
M3MEPEHHbIX B YaCTOTHOM 061acTU S-napameTpoB McCneayemoi Lenu B OTKAMK
3TOM UuUenuM BO BPEMEHHOM o06nacTn. DyHKUMA NPUMEHMMa TONbKO Ans
KoadpoduumneHToB oTpaxkeHuna S11, S22 uT.4,;

® cefiekUMA BO BpemMeHHOW 06/1acTn — ¢GyHKUMA mMaTemMaTUYecKoro yCTpaHeHun
NapasuUTHbIX OTK/JIMKOB  M3MEPUTENbHOM  OCHAaCTKM C  MCNO/JIb30BAHUEM
npeobpasoBaHMA BO BpemMeHHyt 06aacTb. PyHKUMA NPUMMEHMMA TONbKO ANA
KoadpduumeHToB oTpaxkenuna S11, S22 u1.4,;

e npeobpa3oBaHMe S-MapamMeTpoB — METOoZ MaTemaTuyeckoro npeobpasoBaHuA
N3MEpPEHHbIX S-NapameTpoB B pa3iMyHble napameTpbl. MeToa ucnonb3yeTt ana
npeobpasoBaHMa oauH S-napametp. PyHKUMA nNpUMeHUMMa TONAbKO AnA
KoadpoduumeHToB oTpaxkenuna S11, S22 uT.4,;

e PYHKUMM [OMNYCKOBOTO KOHTPOAS onpegensawT Ana rpaduka COOTBETCTBUE
3aaHHbIM KPUTEPUAM NO NPUHLMNY «rogeH/bpak»:

1. 4ONYCKOBbIM KOHTPOb MCNONb3YETCA A1A CPaBHEHMA rpaduKa C 3aaHHOM
npeaenbHOM NHUEN;

2. TecT nynbCauyn MUCNONb3YeTCA AN CPaBHEHMA NyabCauui Ha rpaduke ¢
3a4aHHbIMK Npeaenamm.
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Mapkepbl

MapKepbl — 3TO MHCTPYMEHT AJ1A CUYUTbIBAHWA YUCNOBbIX 3HAYEHUM CTUMyna W
N3MepAEeMON BEIMUYMHBI Ha BbIOPAHHbIX TOYKax rpaduka. NporpammHoe obecrneyeHune
M3MepuTeNs No3BOJIAET BKAOYATb A0 16 MapKepoB, BK/IOYAA OMOPHbIM, Ha KaxAabli
rpaduk. Bua rpadurka c AByma mapKepamm NoKasaH Ha PUCYHKE HUMXKE.

[ s11 AmnawTyaa nor 5.0 ag/ -20.0 gb
5.0
0.0

B 4827.5000 Mry -15.188 zb
5.0 2 | 5033.6111 Mry -38.102 a6

-10.0

-15.0

1

[+-20.0 4
-25.0

-30.0
-35.0 2

-40.0

-45.0 - =N
4800 5000 5200

PucyHok 112 — [1Ba mapkepa Ha rpapuke

MapKepbl NO3BOAAIOT peLwaTh c/ieayowme 3a8a4n:

® CYUTbiBaHME abCONIOTHbLIX 3HAYEHUA WU3MEPSAEMOWN BENUYMHbI M CTUMyNa B
KOHKPETHbIX TOYKax rpaduKa;

® CYUTbIBAaHNE OTHOCUTENbHbIX 3HAYeHUi M3MepFIEMOl7I Be/IMYNHbI N CTUMYANa
OTHOCUTENIbHO ONOPHOIo MapkKepa,

® NOUCK Ha rpad)MKe MWUHUMYMa, MaKCMMYMa, MNMKOB NN UENEBOTO YPOBHA,

® BblYMC/IEHNE  PaA3/INYHbIX  MapameTpoB  rpaduka  (cTaTUCTMKa, nosoca
NponycKkaHua v gp.);

® USMEHEHNE NaPaMeETPOB CTUMYNA C UCMOJZIb30OBaHNEM NOOXKEHUA MAPKEPOB.

Kaxabii mapKep uMmeeT cnegylouwme ob603HaYeHUs Ha amarpamme (CM. PUCYHOK
HUXe):

474



6.5 3.0553643 Ty -21.026 86| ferenna maprepos
5 0 2 3.3149930 rruy -10.172 pb
0.0
-5.0 2 MeTra maprepa 2
[»-10.0 J Ha rpadmke
-15.0 1 (HeakTHMEBHbINM)
—2'1].5] -t MeTka maprepa 1
—25.? Ha rpadmke
:%%ﬂg N (aKTHBHBIN)
2100 2500 EQGGT ﬁ\ 3700
Metha maprepa 1 MeTha maprepa 2
Ha OCM CTUMYyNa Ha OCH CTMMVNA

PucyHok 113 — OtobpakeHne mapKkepa Ha guarpamme

® METKU Ha rpadmKke U MEeTKM Ha ocu X.

1

w | MeTKa n HoMep aKTUBHOIo MapKepa Ha rpadpuke

A

1 MeTKa 1 HoOMep He aKTMBHOIo MapKepa Ha rpaduke
A | MeTKa Ha OCM CTMUMY/I0B aKTMBHOIO MapKepa

A | MeTKa Ha ocM CTUMY/I0B HE aKTUBHOIO MapKepa

® CTPOKY A/1A KaXK40ro MapKepa B 1ereHae MapKepoBs (CM. pUCYHOK HuKe). CTPOKM
B /lereHfie nepeyncsieHbl B nopsgake gobasneHus mapkepoB. Kaxgasa cTpoka
COAEPKMUT HOMEP MapKepa U MHOOPMaLMIO O ero 3Ha4eHUN CTUMya (3HayeHue
no ocn X) M 3HAYEHUM U3MepseMoro napameTpa (3HadeHue no ocu Y). Mo
YMOJI4aHUIO NereHaa oTobparkaeTca B IEBOM BEPXHEM YI/ly AMarpammbl, HO ee
MOXHO nepemelLaTb No aguarpamme B ntoboe ygobHoe mecto. Homep akTUBHOro

MapKepa BblgenAaeTca MHBEPCHbIM LUBETOM.

AktmeHbid —p- il 3,0553643 Ty -21.026 a6

mMaprep 2 3.3149930 rru -10.172 ab
Homep JHaYEHMHE JHaueHMEe
mMaprepa CTUMYA WU3MEPAEMON
BEAMUYMHBI

PucyHok 114 — JlereHaa mapKepos
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3HayeHne U3MEepPSEeMON BE/IMYMHbI MapKepa Pas/IMYyaeTca B MPAMOYTONbHbIX W

NoNApHbIX opmaTax:

® B MNPAMOYTFOJIbHbIX KOOPAMHATAX MapKep MNOKa3blBaeT

O4dHO  3Ha4yeHue

M3MepsieMoro napameTpa no ocu Y B Tekywem popmate (cm. Tabnuuy HUKe);

Tabnvua 22 — M3amepsiembix BEAMYMHBI MapKepa B NpAMoyroibHomMm dpopmarte

KpaTtKkoe
HaunmeHoBaHue
HaMmeHOBaHue
dopmara
dopmara

Amnnutyaa B Amnautyga nor
norapnemmyeck
oM macwTabe
®asa dasa
®asa ®as3a pacwup
pacwmpeHHan
pynnosoe B3
Bpems
3anas3gplBaHuA
Koadpoduument KCBH
CTOAYEN BOJIHbI
no
HanpAXKeHuo
Amnnutyana B Amnautyga
JNINHENHOM NVH
macwTabe

Twvn paHHbIX No ocn Y

Mogaynb S-napametpa B
norapudmmyeckom
macwrabe: 20 -1og|S|

|S|= vV a? + b*

®aza S-napameTpa B
rpagycax ot —180° go
180 b

—_ t —
+180° = T¢I,

®a3a S-napametpa B
rpagycax, AManasoH
N3MEHEeHUA pacLuMpeH

HU»Ke —180° u Bbiwe +180°

Bpems pacnpoctpaHeHun

CUrHana B uccnegyemom
de

ycTtponucrtee:  dw,
b

= tg —
@ arcga’w=2n'.f

1+|S|

1-|s]

Moaynb S-napameTtpa B
NINHeMHOM macwTabe:

vV + b?
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EanHuua
n3mepeHua
ocnY

Oeuunben (ab)

Mpaayc (°)

Mpaayc (°)

CekyHpa (c)

bespasmepHasn

bespasmepHasn



KpaTtKkoe EauHunua
HaumeHoBaHue
dopmara HaMmeHoBaHMe Tun gaHHbIX No ocn Y U3MepeHus
dopmara ocm Y
PeanbHas yactb = PeanbHaa 4acTb  PeanbHasa 4acTb S- bespasmepHan
napametpa: @ = re(S)
Muumaa vacte  MHumasa 4actb  MHumas yacTb S- BespasmepHas

napameTpa: b = im(S)

A =1/2 - (ReturnLoss)

MNoTepn B Oeunben (b)

Kabene

MNotepus

Kabene
A =10-log|S|

® B KPYroBbIX KOOpAMHATax MapKep MOKasbiBaeT [Ba MAM TPU 3HAYeHua (cm.
Tabnuuy HUxe).

Tabnnua 23 — M3mepsaemble BENUYMHBI MApKepa B KPYroBbIX KOOPAUHATAX

Kpatkoe MokasaHua mapKepoB (e AMHULbI U3MepeHUA)
HaMmeHOBaHue
dopmara 3HaueHne 1 3HaueHme 2 3HaueHue 3  3HaueHue 4
Bonbn (/IuH) YacToTa JIuHelHan ®aza (°) —
amnanTyaa
Bonbn (/lor) YacTtoTa Norapuémuy ~ dasa (°) —
ecKas
amnanTyaa
(ab)
Boabn (Re/Im)  Yacrtora PeanbHan MHuman —
YyacTb YyacTb
Boabn (R + jX) YacTtoTa AKTUBHanA PeakTnBHas OKBMBANEHTHaA
YyacTb YyacTb €MKOCTb UK
ConpoTMBAE  COMPOTMBAE = WHAYKTUBHOCTb
Hua (Q) Hua (Q) PEeaKTUBHOM
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Kpatkoe

HanmeHoBaHue

dopmara

Bonbn (G + jB)

Nonsap (/Iun)

Monsap (Nor)

Monsp (Re/Im)

MokasaHua mapKepoB (e AUHULbI U3MepPeHUA)

3HaueHue 1

YactoTa

YactoTa

YacTtoTa

YactoTa

3HayeHue 2

AKTUBHaA
4yacTb
conpoTmeae
HuA (Q)

JInHeMHan
amnanTyga

Norapnpmuy
ecKas
amnanTyga

(4b)

PeanbHa#d
yacTb
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3HayeHue 3

PeaKTunBHaA
4yacTb
conpoTmene
Hua (Q)

Paza (°)

®aza (°)

MHuMman
yacTb

3HayeHue 4

JKBUBAJIEHTHaA
eMKOCTb  U/In
WHAYKTUBHOCTb
pPeaKkTUBHOM
yactu (®/TH)



Do6asneHne mapkepa

Haxmute KHonkn Mapkep > [lo6aButb mapkep.

NMPUMEYAHUE — HoBbIit MmapKep yCTaHaB/AMBAETCA B LEHTPE OCU CTUMYIOB WU
HA3HaYaeTCA aKTUBHbIM MapPKePOM.

CNWCoK MapKepos

PB4 Kannbposka

Y OuneTpauma

I. or
hi Dannsi OnopHbIit Mapkep
OTrn

SCPI CALCulate:MARKer

NMPUMEYAHUE Mapkep MOMHO [A06aBUTb C MOMOLLbIO BEPXHEN naHenu

NPOrpaMmMHbIX KHOMOK.

+M M
Yy v
O

NobaeuTe Mapkep
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Bbl60p aKTUBHOro mapKepa

Haxkmute KHoNKy MapKep. B oTKpbiBwemcAa okHe CNUCOK MapKepoB LLLENKHUTE NO
CTPOKEe MapKepa, KOTOPbI HEOHXOAMMO Ha3HAUYUTb aKTUBHbIM.

PB4 Kannbposka

Y MuneTpauns

L ;
bi Dannei OnopHBIit Mapkep

OTrn
=
= mweew | o0

SCPI CALCulate:MARKer:ACTivate

NMPUMEHAHUE [na BbibOpa aKTMBHOrO MapKepa Ha rpaduke LWenKHUTEe No
noboMy 13 ero 3NeMeHTOB Ha AMarpamme.

YCTaHOBKA 3HaYeHUA CTUMYJ1a MapKepa

YCTaHOBKA CTMMy/na MapKepa MpPOU3BOAMTCA caeaylowmmu cnocobamun: BBOAOM
3HAYeHMA C KNaBuaTypbl, OYKCMPOBKOM MapKepa Mbllbio Ha rpadpuke (cm. n.
YCTaHOBKA 3HAaYeHUsA CTUMY/1a MapKepa) Uin ¢ NOMOLLblo GYHKLUMIA noucka (cm. m.
PYHKLMM NONCKA NOJIOKEHNA MAPKEPOB).
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[na yCcTaHOBKWM 3HAYeHMA CTUMYJ/Ia MapKepa C NMOMOLLbIO K/1aBUATYPbl HaXMuUTe
KHonky MapkKep. B oTKpbiBluemcAa okHe CNUCOK MapKepoB ABaXKAbl LWEeNKHUTE NOo

CTPOKE HY)KHOro MapKepa B Tabauue v BBeAWUTE 3HAYEHMEe CTUMYJ/la C NMOMOLLbHO
KNnaBmMaTypbl.

CNMCOK MapKepos

PB4 Kannbposka

Y DUNeTpauwns

I. or
bi Dannsl OnopHeIi Mapkep
OTrn

YacroTta

SCPI CALCulate:MARKer:X
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NMPUMEYHAHUE

YaaneHue mapkepa

3HauyeHne CTUMy/ia MapKepa MOMKHO BBECTM, LLENKHYB MO
3HQYEHMIO CTUMYy/Na MapKepa B JereHae MapKepos, U B
OTKPbIBLUEMCA OKHe YacToTa BBEeCTM 3HayeHue CTUmyaa C
MOMOLLLbIO KNaBMaTypbI.

[Ona  ByKcupoBaHMA  MapKepa HeobxoAuMMO  HaBecTu
yKasaTeNb MbIM Ha METKY Mapkepa Ha rpaduke mnm ocu
CTUMyNa, NOKa OH He CTaHEeT TaKMM, KaK MOKa3aHO Ha
PUCYHKAX HUXKE, N MepeMecTUTE yKasaTeNb:

Mapkep 4

Haxxmute KHonKy MapKep. Ecnv B CNMCKE MapKEpPOB MMEETCA HECKO/IbKO
MapKepoB, BblbepuTe B CMUCKE HYXKHbIM MapKep. HaxmuTe KHOMKY Yaanutb

MmapkKep.

MPUMEYAHUE — AKTMBHbIA MapKep BblAENAETCA WMHBEPCHbIM LBETOM B OKHe
Cnucok mapkepoB. Hanprvmep Ha PUCYHKE HUXKe aKTUBHbIA MapKep 2.
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Cnucok mapkepos

o | (R

Y ounstpauns 1 | 21073570 Ty

7 e ¢ | (R

3 2.5670634 Ty

4 3.6340883 Ty

I. o
bi Dannel OnopHeIit Mapkep
OTrn

=
= 7 I EE

NPUMEYAHUE MapKep MOHO YyAanuUTb C MNOMOLLbIO BEPXHEW NaHenu

AporpamMmmHbIX KHOMOK.
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)

YoanuTe Mapkep
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Pe>xum onopHoro mapkepa

PeXXum OnopHOro MapKepa CAYXKWUT ANA NOJAYYEHUA OTHOCUTE/NbHbIX AAHHbIX Ha
MapKepax. B pexume OTHOCUTENbHbIX MW3MEPEHUMA [aHHble Ha Mapkepax
oTobpakaloTca B BMAE MPUPALLEHUA OTHOCUMTENIbHO [IaHHbIX OMOPHOro MapKepa,
NnokKasbiBaloliero abcontoTHble AaHHble. BmecTo Homepa OnoOpHbIM  MapKep
0603Ha4yaeTca cMMBOIOM «R» (CM. pUCYHOK HWKe). BKatoueHne onopHoOro mapkepa
NepeBoOAUT BCE OCTa/IbHblE MAPKEPbI B PEXKUM OTOOPaXKEHNA OTHOCUTE/NbHbIX AAHHbIX.
K Ha3BaHWIO OCTaNbHbIX MAPKEPOB Ha MHAMKAUMM OaHHbIX MapKepoB AobaBnsercs
3Ha4yoK "penbTa".

5.0

0.0

Al -93.333333 Mry 7.7034 ab
-5.0 A2 68.888889 Mru -13.398 a6

R 4964 4444 Mry, -24.682 ab
-10.0

-15.
[»-20.
-25.
-30.

-35.

-40.

PaN LN
4800 5000 5200

PucyHoK 115 — UamepeHna OTHOCUTENBHO OMNOPHOro Mapkepa

OnopHbI mapKep obo3HavaeTcs Ha rpaduke cneayowmm obpasom:

R
MeTKa aKTMBHOIO ONOPHOro Mapkepa Ha rpadpuke

¥
A
R MeTKa He akTUBHOIO ONOPHOro MapKepa Ha rpadpuke

OnopHbIA MapKep MNOKas3biBaeT abCONOTHbIE 3HAYEHUss CTUMYNa U U3MepAeMoi
BE/IMYUHBI. Bce ocTanbHble MapKepbl MOKa3blBAOT OTHOCUTE/IbHbIE 3HAYEHUA:

® 3HayeHMe cTuMyna (AX Ha pUCYHKe Bbille) — Pa3HOCTb MexKay abCoNHTHbIMU
3HaYEeHUsAMM CTUMY1Ia MapKepa M ONMOPHOTo MapKepa;
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® 3HauyeHue namepeHunn (AY Ha PUCYHKe Bbllle) — Pa3HOCTb MeXAy abCoNOTHbIMU
3HAYEHUAMMU U3MEPEHMNA MapKepa U ONOPHOro MmapKepa.

[o6asneHne n yganeHne onopHoro mapkepa

HaxkmuTe KHonky Mapkep. B oTKpbiBliemcs okHe CNMCOK MapKepoB LWeKHUTE Mo
nonto OnopHbIA mapKep. OnopHbI Mapkep byaer nobasneH/yganeH ns cnucka
MapKepoB U1 ¢ rpaduka.

Cnucok MmapKkepos

Y ounstpaums 4871.1111 Mry

7 v b l_

PB4 Kannbposka

I. L
bi dannsl OnopHLIit MapKep
OTkn b

CALCulate:MARKer, CALCulate:MARKer:ACTivate,
CALCulate:MARKer:REFerence

SCPI

NMPUMEYAHUE MapKep MOXKHO A06aBUTb/yAanvUTb C NMOMOLLBI BEpXHeWn
naHe/n NPOrpaMMHbIX KHOMOK.

+TR TR
O

OnopHeIiA Mapkep

=
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CsoiicTBa MapKepoB

B naHHOM pasgene onucaHbl cneaytolme CBOMCTBA MapKepOoB:

® PEXUM CBA3HOCTU MApKEPOB — onpeaensdeT B3aMMO3aBMCMMOCTb OAHOUMEHHbIX
MapKepoB AnA pasHbIX rpaduKoB KaHana;

® HACTPOWMKa TOYHOCTM MPEACTaBAEHUA MAPKEPOB — HACTPaAMBAET PaspALHOCTb
YMCNOBbIX 3HAYEHUIM HA MapKepax;

® rPYNnoBas MHAMKAUMA [aHHbIX MapPKEPOB — BK/AKOYAET WMHAMKAUUIO AaHHbIX
MapKepoB AnA Bcex rpaduKoB (He TONIbKO aKTUBHbIX);

® BbIPaBHMBAHNE MNONOXKEHUA WHAMKAUMW [aHHbIX MapKEPOB Ha 3KpaHe —
BblpaBHMBAET WHAMKAUMIO [aHHbIX MAPKEpPOB pPas/iMyHbiX TrpaduKoB no
BEPTUKANN NN TOPU3OHTANN;

e OoTOOpaXKEeHUEe 3HaYEHUMN NaMATU Ha MapKepax — BKAOYAET MHOUKAUNKO OadHHbIX
NnamAaTun aNnAa MmapKepos, eCZin UMmeeTcAa Fpad)VIK NamAaTun.
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PeXXum cBA3HOCTU MmapKepoB

PeXMm CBA3HOCTM MapKEPOB CAYXKUT  OJ1A  BK/AKOYEHMA WAM  OTK/IOYEHUS
B3aMMO3aBUCUMOCTU OAHOMMEHHbIX MAPKepPoB AN1A pa3HbiXx rpadmKoB KaHana. MNpwu
BK/IIOYEHHOM PEXMME CBA3HOCTU — OAHOMMEHHbIE MapKepbl NepeaBuraloTca BAONb
ocn X CUHXPOHHO Ana Bcex rpaduKkoB. MNMpU OTKNOYEHHOM pPEXMME CBA3HOCTU —
NONOXKEHMA OAHOMMEHHbIX MapKePOB BAO/b OCU X HE3aBUCMMbI (CM. PUCYHOK HUXKE).
Mo YMONYAHUIO PEXKUM CBA3HOCTM BbIK/HOYEH.

_-_E%F‘-‘-‘-‘ﬂ‘-h
| i

—
- -

!

CeazHocte BKA Ceazvocte OTHA

PucyHoK 116 — Pexnm CBA3HOCTM MapKepoBs
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BKntoyeHue u BbiKlOYEHUE peXKMMa CBASHOCTU MapKepoB

Haxmute KHonkn Mapkep > CBoicTBa. B oTKpbiBLIEMCA OKHe CBOMCTBA MapKepoB
WenKHUTe no nonto CBASHOCTb MAapKepoB 417 Bbibopa pernma.

Cnucok MapKepos

Y ounstpaums 1 5900.0000 Mruy

7o o

PB4 Kannbposka

L ;

bi Dannei OnopHbIit Mapkep

OTrn

Mo Cooealy |
= e o

CBOWCTBAa MapKepos

3HaKoB CTUMYNa
8

3HAKOB M3M 2peEHKA
5

TonbKo aKTMBHBINA
OTKn

CBA3HOCTE MapKepoB
OTHn %

BripaBHUBaHWE
OTKn

JaHHele namMaTK
OTKn

SCPI CALCulate:MARKer:COUPle
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HacTpoiika TOUHOCTM NpeAacTaBNeHUA MapKepos

10 yMOANYaHUIO YNCNO AECATUYHBIX 3HAKOB MHAMKALMM JAHHbIX MApKepoB COCTaBnAeT
8 ana ctumyna n 5 gna uamepeHuna. lNMonb3oBaTtenb MOMXKET USMEHUTb 3TU 3HAYEHUA.
[JnanasoH nsmeHeHna KoamyectBa 3HAKOB CTUMYa cocTtasnaeTr oT 5 o 10 3HaKos,
3HAKOB M3MepeHua — oT 3 A0 8 3HAKOB.

M s11 AumnnuTtyga nor 10.0 a6/ 0.0 ab

0.0 'm0 451.27 mMru -5.43 g
A2 | 253.05 Mru 0.40 pb

40.0- A3 -670.58 Mruy 4.05 4b
A 1.3791 rry 16.8 ab

30,0 85 -210.87 Mry -5.77 AB
: R 2.5713 ru, -16.8 ab

PucyHoK 117 — Mpumep yMmeHbLIEHMA KONMYECTBaA 3HaKOB (5 ana ctumyna, 3 ans
n3MepeHus)

HacTpoiika TOUHOCTH NpeacTaBNeHUA MapKepoB

Haxkmute KHonkn Mapkep > CBoMcTBa. B oTKpbiBlIEMCA OKHE CBOMCTBA MapKepos
LWEeNKHUTE NOo Noato 3HAKOB CTUMYIA M BBEAUTE HEOBXOAMMOE KOIMYECTBO 3HAKOB
CTUMYJ/1a C MOMOLLLbIO K/1aBMATYPBbI.

B okHe CBOICTBa MapKepoB LWE/NKHUTE MO Moo 3HAKOB U3MEpPEeHUAa 1 BBeauTe
HeobxoaMmoe KOMYECTBO 3HAKOB M3MEPEHMA C MOMOLLbIO K/1aBMaTypbl.

NPUMEYAHUE — Ecnu BBeaeHHOE 3HAYEHME BbIXOAWUT 3a AManas3oH AONYCTUMBbIX
3Ha4YeHuI, byaeT yCTaHOB/IEHO 3HAYeHMe bnKanlee K 4oNYCTUMOMY.
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Cnucok MapKepos

PB4 Kannbposka

Y DuneTpauns

I. or
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OTrn

CBoOMCTBa MapKepoB
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8
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5
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OTKn

CBA3HOCTE MapKepoB
OTHn

BripaBHUBaHWE
OTKn

JaHHele namMatn
OTKn
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lpynnoBaa MHAMKALUA AaHHbIX MAapKepoB

Mpwn BbIBOAE HECKONbKMX FPadUKOB C HANOXKEHMEM B OAHOW Amarpamme, AaHHble
MapKepoB MO YMONYaHUIO OTOOpaXKalTCA TONbKO ANA  aKTUMBHOro rpaduka.
BO3MOMHO BK/AOUYEHME/OTKAOYEHME TPYNNOBOMA MHAMKAUMM OaHHbBIX MapKepoB.
MapKepbl pasHbIXx rPadUKOB NPU 3TOM MOXKHO OTAMUYUTL NO UBETY. Kaxkaplh mapkep
MmeeT UBET cBoero rpaduka (CM. PUCYHOK HuKe). Mo ymonuyaHuo rpynnoBas
MHOMKALMA BKAOYEHA.

Pl s11 Amnautyga nor 10.0 ab/ -20.0 ab JIED
S11 B3 5.0 uc/ 0.0 HC JIETH

35.0 A1 693.81 Mru 4.72 g5 AL 474.56 My 16.7 HC

30.0 82 -459.89 Mru -20.7 nb 909.58 Mry 7.37 HC
"R 2.6223 Ty -14.9 g5 A3 -340.10 Mry -10.2 HC
R 2.4939 1y -3.04 Hc

2105 2513 2921 3329 3737

Ll

[pynnoean nHgmkauna BKJ
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Mpl s11 Amnautypa nor 10.0 ab/ -20.0 pb DaH

511 B3 5.0 uc/ 0.0 HC lan
35.0 Al 474 .56 My 16.7 HC
30.0 M 909.58 My 7.37 HC

A3 -340.10 My -10.1 HC
R 2.4939 rry -3.05 HC

2105 2513 2921 3329 3737

[pynnoean mHaMKkauwa BbIKA
(oTobpameHne maprepos aktTMeHoro rpaduka 2}

PucyHok 118 — pynnoBasa MHAMKALMA OaHHbIX MAapKepoB

BKNloueHMEe U BbIK/NIOUEHME peXKMMa rpynnoBoi WMHAWKaLUM [aHHbIX
MapKepos

Haxmunte KHonkn Mapkep > CBoMUcTBa. B oTKpbiBLuEMCcA OKHe CBOMCTBA MapKepoB
WeNKHUTe No nonto TONbKO aKTUBHbIN AnA Bblbopa perknuma.

NMPUMEYAHUE — 3HayeHne OTKA COOTBETCTBYET BK/IKOYEHHOMY pPeEXUMY
rPynnoBOM MHAOMKALMW AAHHbIX MAapPKepOoB A/1A BCeX rpadUKOoB.
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Cnucok MapKepos

ocamne | ([

Y OUNLTpaLms 1 5900.0000 MIu

_ or
bi ®anne OnopHbIiA MapKep
OTrn

CBoiCTBa MapKepoB

3HaKoB CTUMYNa
8

3HaKOB M3MEPEHKA
5

TonbKD aKTMBHLINA h
OTKn

CBA3HOCTE MapKepoB
OTHn

BuipaeHuBaHue
OTrn

JlaHHEIE NaMATK
OTKn

SCPI DISPlay:WINDow:ANNotation:MARKer:SINGle

NPUMEYAHUE Mocne BKAOYEHMA TPYNMNOBOM WHAMKAUMKM HeobxoamMmo
pPasMecTuUTb JaHHble MAapKEPOB Ha 3KpaHe BO M3berKaHue ux
HanoxeHua (cm. n. BblpaBHMBAHME MONOXKEHUA WUHAMUKALIAK
[OaHHbIX MapKEPOB Ha SKPaHe).
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BblpaBHVIBaHVIe nonoxeHna UHAUKaunUn AaHHbIX MapKepoB Ha 3KpaHe

[laHHble MapKepoB MO YMOJYAHUIO pPacrnoNaralTca ANA  Kaxgoro rpaduka
HEe3aBMCUMO. Bo3amoxHO BK/1IOYEHME aBTOMaTMYecKoro BblpaBHMBaHMUSA.
BblpaBHMBaHME OTMEHAET HE3aBUCMMOE PacCrno/IOKEeHWe WHAMKAUMKM  OaHHbIX
MapKepoB pPas/iMyHbIX rpapukoB. B 3TOM cnAyyae napameTtpbl, 3agarouime
OTHOCUTE/IbHOE NONOXKEHWNE NHAMKALMM No ocaM X U Y, AEMCTBYIOT TO/IbKO Ha NepBbIi
rpadumKk. MHOMKauMA OaHHbIX MApPKEPOB BCeX Caeaytowmx rpadmuKoB BblipaBHMBAETCS
MO OTHOLLEHUIO K NepBoMy rpaduKy. BbipaBHMBaHUE MOXKET BbITb ABYX TUMNOB:

® BEpPTUKaA/NbHOE — [aHHble MAPKEPOB Pas/MYHbIX rpadMKOB pacnonaraerca apyr
noz Apyrom;

® FOPU30HTANIbHOE (eCNM BK/IIOYEH PEXUM CBA3HOCTU TpaduKoB) — [AaHHble
MapPKepoB pPas/IMyHbIX rpadMKOB pacnonaraerca B ANHUIO(MHAMKAUMA NereHs
BCEX rpadMKOB BbIPaBHUBAETCA MO OTHOLUEHMIO K NepBoMy rpaduKy, 3HayeHue
CTMMyNa oTobpayKkaeTcsa TONbKO AnA nepsBoro rpadumka).

I'IpM OTK/1IO4EHHOM BblpaBHUBAHUU OdHHbIE MAPKEPOB PacnoaaratoTcAa Npon3Bo/ibHO.

pl 511 AmnauTypa nor 25.0 ab/ -20.0 aBb
S11 B3 10.0 uc/ 0.0 HC Nau
{_,_:}B B Al -320.58 Mry -4.09 pb
o062 -773.15 mry -9.02 pb

40.0
30.0 R 3.0728 11w -21.6 nb 5
20.0
10.0 3
EG.GH ) 1 f
0.0 b Ny
-20.0 2.8859 rry 2.54 Hc
—20 0 2 2.9766 Ty, 13.8 HC
-40.0 Fay iy e AN
2150 2364 2578 2792 3006

BblpaBHMBaHWE OTKAOYEHO (nereHaa rpaduka 2 nepemell,eHa)

511 AmnnuTyaa nor 25.0 g6/ -20.0 ab s11 AmnauTyaa nor 25.0 a6/ -20.0 ab
fp2 511 re3 10.0 Hc/ 0.0 HC naH p2 511 B3 10.0 uc/ 0.0 HC JIETS
155 5A1 -320.58 Mri, —4.10 a6 155 441 -774.72 Mry —8.93 16 | 5.66 HC
105 oB4 -773.15 Mru -9.03 46 Tos o® -93.847 Mry -10.2 a5 11.0 Hc
80 O R 3.0728 1Ty -21.6 nb 80 O R 3.0728 1Ty -21.6 b 2.78 HC
oAl -184.34 My -0.24 Hc 2 - 1 2
25.0-22 93,612 Mry 11.0 HC 1 R 35.0 R
30.0-g L0702 Try 2. 78 HC 2 30.0 2
_20'..0’—1”(—-_/___\3/___\/&‘ —EOOM
-45.70 -45."0
~70 n 70 n
-95.0 N N -95.0 | PURPS
2150 2364 2578 2792 3006 2150 2364 2578 2792 3006
BepTVIKafIbHOG BblpaBHMBaAHUE FopM30HTaanoe BblpaBHMBaAHUE

PucyHok 119 — BbipaBHMBaHWE AblHHbIX MapKepoB
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HacTpoiika aBToOMaTUU4eCKOro BblpaBHMBAHUA AaHHbIX MAapPKepoB

Haxkmute KHonkn Mapkep > CBoMcTBa. B okHe CBOMCTBA MAapKepoB LWEKHUTE MO
nonto BblpaBHMBaHMe. B OTKpbiBleMcA OKHe BbipaBHMBaHMe BbibepuTe
HeobXxoAMMBbIN TUMN BbIPAaBHUBAHMA.

NPUMEYAHUE — MNopusoHTanbHoOe BbipaBHMBAHME AAHHbIX AOCTYMHO TOJIbKO €CNU
BK/IHOYEH PEXKUM CBA3HOCTU rPadUKOB.
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CnuCoK MapKepos

oo | |
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3HaKoB CcTumMyna
8

3HaKoB M3MepeHna
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TonbKo aKTHBHBIN

OTkn BoipaBHuBaHue
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BuipaBHuBaHue
OTKN % FopnsoHTansHoe [

JlaHHble NamMaTti
OTKN
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OTobparkeHMe 3HAUEeHUIT NAMATU Ha MapKepax

MapKepbl MO YMOAYaHUIO OTOOpPaAXKAKTCA JaHHble FPadUKOB M3MEPEHWUN, a He
rpaprKoB nNamATU. BO3MOXKHO BKAOYUTb WMHAMKAUMIO 3HAYEHWM NamATU, €ecau
nmeetca rpapumk NnamaTu.

Mapkep rpaduka namaTn oTobparkaeTcs TEM Ke LBETOM, YTO U OCHOBHOW rpaduk
[AaHHbIX, HO B OBa pa3a MeHee fAPKO (CM. PUCYHOK HUKe). YKasaTenun mapKepos
MHTEPAKTMBHbI M MOTYT MNEPEeMELLaTCa C MNOMOLLbIO MbIWKN AN OTCAEXMBaAHUA
[AQHHbIX.

[P s11 PeanbHan wacTe 0.1 / 0.2 [A+1] p&nN

0.6 2.8391 rry 0.32 [0.16
0.5 2 3.2419 Fry -0.34 -0.17
0.4 1
0.3
[50.2
0.1
0.0
™
0.1
0.2
0.3
0.4

Y s |
2400 2800 3200
PucyHok 120 — OtobpaxkeHune 3HaYeHNn NaMATN Ha MapKepax

BKkAtoueHne MHAUKAL MK 3HAYEeHUA NAaMATU HA MapKepax

Haxmute KHonkn Mapkep > CBoMcTBa. B oTKpbiBLUEMCA OKHe CBOMCTBA MapKepoB
LWenKHUTe No NoAto [laHHble NAMATU JNA NepPeKNIoYEHNA MeXAY 3HAYEeHUAMMN.
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®YHKLUMN NOMCKA NOJIOXKEHUA MapKepoB

®YHKUMA NOMCKA NOJIOXKEHMA MapPKEPOB MO3BO/ISET HAWTM Ha rpaduke cnegytowme
3a/laHHble 3HaYEeHMA OTKIMKA U MOMECTUTb B 3Ty TOUKY MapKep:

® MIaKCMMaJibHOE 3HAYEHUNE,

® MMHNUMAJZIbHOE 3HAYEHUE;

® NMMKOBOE 3HAYEHUE,

® LIe/1eBOM YPOBEHb.

B pasgene Tak e onucaHbl PeXXUM HENPEpPbIBHOrO NOMCKa MOJIOKEHU MapKepa (cm.
n. Pexxum cnexenuns) u GyHKUMA yCTaHaBAMBAlOWAA AManNa3oH MapKepHOro Moucka
(cm. n. OrpaHKyeHre aMana3oHa NOUCKa).
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Mouck MaKCMMmymMma nam MUHNMYyMa

®YHKUMA MOWUCKA MaKCMMyMa WAM MUHUMYMA HaxoguT MaKCMMmanbHOe Wan
MMHUMaNbHOE 3HaYeHWe M3MEPSEMOro napameTpa M NepemelLaeT MapKep B 3Ty
TOYKY Ha rpaduke (CM. PUCYHOK HUKe).

511 AmnawTyaa nor 3.0 a6/ -24.0 ab
6.0 W| 2./9706 rru -33.1 ab
-9.0-—-2 —2.8551 rru -15.7 a6
-12.

-15.

Makc

]
]
]
0
5-24.0 <h
-27.0
0 MH
5

N -~
2811 2853 2895 2937 2979
PucyHoK 121 — lNMonck makcumyma uam mMMHUMMymMma

MoucKk makcMManbHbIX U MMHUMA/IbHbIX 3HAYEHUI Ha rpad>m(e

BbibepuTe mapkep (cm. n. BbiIbOp aKTUBHOIO Mmapkepa).

Haxmunte KHonkn Mapkep > NMouck. B oTkpbiBlieMcA oKHe MapKepHbIA NOUCK anA
OOHOKPATHOr0 MOMCKAa MAKCMMyMa WAN MWUHUMYMA Ha*XKMuUTe KHONKy [Mouck
Makcumyma nam NMounck mmHumyma.

NMPUMEYAHUE — B none Tun noucKa okHa oTobparkaerca nocneaHnit TMN NOUCKa,
NPUMEHEHHbIN K MapKepy.
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Cnucok mapkepos
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NPUMEYAHUE B KpyroBbIX U NOAAPHBIX KOOPAMHATAX pe3yabTaT NOUCKA He
onpeaeneH.

NPUMEYAHUE Ana HenpepbiBHOrO MOUCKA MWUHMMYMA WAWM MaKCMMyMa
BbIK/IIOUNTE PEXUM CeXeHUA (CM. N. Pexxum cnexenus).
Homep mapKepa nameHUT HasBaHMe Ha MaKc nnm MuH.
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Mouck nuka

®DyYHKUMA HAXOoOMT TMMKOBOE 3HAYeHUEe W3MEPAEMOWN BENYMHLI C  33Z3aHHOM
NONAPHOCTbIO M NepemMeLL,aeT MapKep B 3Ty TOYKY Ha rpaduke. MUK — 370 IOKaNbHbIN
3KCTPEMYM PYHKLUMN.

MUK ABNAETCA NONOMKUTEbHBIM, EC/TV 3HAYEHNE B TOYKE NMMUKa NPEBbLILLAET 3HaYeHUs B
coceaHuX TOYKax (CM. pUCYHOK HUKe).

511 AmnnuTyaa nor 5.0 a6/ -15.0 ab

10,0 | 3.2995 rru -10.0 ab
"Y2 0 3.0522 rry -21.0 ab
0.0--3 -+ 2.8535 rrug =15.7 ab
-5.0 1

-10.0 3

p-15.0 2 L
-20.0
-25.0
-30.0

-35.0
-40.0

Py Py .
2685 2835 2985 3135 3285
PucyHoOK 122 — Npumep NONOKUTENbHbBIX MUKOB

MWK ABNAETCA OTPULLATE/IbHBIM, EC/IN 3HAYEHME B TOYKE MUKA MEHbLUE, YeM 3HaYeHUs
B COCEAHMX TOUYKaX (CM. PUCYHOK HUKE).

Ctapt 2.79 Ty, -- NMud 201 Cton 3 I'Ty
s11 AmnawTyaa nor 5.0 ab/ -15.0 ab
10,0 | | 3.1387 rru -28.6 A6

’ 2 2.9737 1ty -32.9 pb
0.0--32.7450 rruy -26.1 a6
-5.0

~10.0
p-15.0 %
2070, 3
~25.0 L
~30.0

-35.0
-10.0

N s
2685 2835 2985 3135 3285

PucyHok 123 —lNpumep oTpuuaTenbHbIX NMKOB
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MUKOBbIM OTKNOHEHMEM Ha3blBAE€TCA HaMMEHbLUWI MOAYyNb PAa3HOCTU U3Mepsemoi
BE/IMUMHbI MEKAY TOYKOM MUKa M ABYMA COCEAHUMMW MUKaMKU MPOTUBOMNOOMKHOM
NONAPHOCTW.

B noucke y4yacTBYHOT He BCe MUKW, a TONbKO Te, KOTOpPble YAOBNETBOPAIOT ABYM
KPUTEPUAM NMOUCKA:

® MUKW  JOMKHbI  MMETb  ONpeaeseHHYl  MO/b30BaTeNleM  MOAAPHOCTb
(nonoxuTenbHyto, oTpuUaTeNbHYO, UAK 0b6e NoNAPHOCTH);

® NMUKN AO0NKHblI UMETb 3HAYEHNE MUKOBOro OTK/IOHEHWUA, HE MeHee 3aAddaHHOro
no/sib3oBaTenemM.

BO3MOKHbI cneayrouime BapmnaHTbl MONCKa MUKaA:

® MOUCK BAMMKanLLero nuKa;
® NMOUCK HanbobLIEero nNuKa;
® MOWCK NUKa CNeB.a;

® NMOUCK NMKa Cnpasa.

BavyKalwnii NUK — 3TO CamMblii BAN3KMI MUK K TEKYLLLEMY MOJIOXKEHUID MapKepa Mo
ocu cTUMyna.

Hanbonbwmii NUK — 3TO NUK C MAKCUMaZbHbIM UAU MUHMMA/bHbBIM 3Ha4YeHnem, B
3aBUCMMOCTUN TEKYLWNX YCTAHOBOK NONTAPHOCTU NUNKaA.

NPUMEYAHUE Monck Hambonblwero nMKa OT/AIMYAEeTCA OT MNOWCKA
MUHUMYMA UM MAKCMMYMa, TaK Kak MUK He MOXKET ObiTb
obHapy)XeH B KpaMHWX TOYKax rpaduKa, ecnm JarKe OHMU
UMET MUHUMANIbHOE NAN MAaKCMMaANbHOE 3HAYEHMe.
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YcTaHOBKa NnapameTpoB U NOUCK NUKa

Bbibepute mapkep (cm. n. Bbibop akKTUBHOro mapkepa).

Haxmute kKHonkn Mapkep > Mowuck > Mouck nuka. B oTkpbiBwemca okHe MowuckK
nuKa wenkHute no nosto MNuKosBoe OTKNOHEHUEe M BBeAUTE 3HAYEeHMe MUKOBOTro
OTKNOHeHuA. WenkHute no nonto MonApHOCTb NUKa M BblbepuTe NONAPHOCTL U3
CNucKa. [JnAa ogHOKPATHOro NMOMCKa NMUKA B 3aBMCMMOCTU OT Tpebyemor GyHKUmMK
Ha)*XMUTe KHOMKY:

e MOUCK NUKa — NOUCK BinXKalLero nuKa;
e MaKcMmanbHbI MUK — NOUCK HanbobLUEro NuKa;
e [IUK cheBa — NOWUCK NUKa CNeBa;

¢ UK cnpaBa — NOMCK NWKa crnpasa.

NMPUMEYAHUE — B none Tun noucKa okHa oTobparkaerca nocieaHnit TMN NOUCKa,
NPUMEHEHHbIN K MapKepy.
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PB4 Kannbposka

Y DuneTpauns

Cnucok MapKkepos

OnopHeIA Mapkep
OTrn

MapKepHbIi NoWcK

Twun nowncka
Makcurym

CnexeHwe
OTHn

JwanazoH nowcka
OTKn

Ha4ano nowcka
85.000000 MMy

KoHey nowcka
14000.000 M@y
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Mowck Nuka

lnkoBoe oTKNoOHEHWE
1.0000 ob

[NonapHOCTE NUKa
lMonouTensHaA

CALCulate:MARKer:FUNCtion:EXECute,
CALCulate:MARKer:FUNCtion:TYPE,

SCPI CALCulate:MARKer:FUNCtion:PEXCursion,
CALCulate:MARKer:FUNCtion:PPOLarity,
CALCulate:MARKer:FUNCtion:PPOLarity

NMPUMEYAHUE B KpyrosbIx 1 NONAPHbIX KOOPAUHATAX pe3ynbTaT NoucKa He
onpepeneH.
NPUMEYAHUE AnAa HenpepbiBHOrO MOUCKA TMUKA BKAKYUTE PEXUM

cnexenua (cm. n. Pexum cnexkeHusn). Homep mapkepa
M3MEHUT Ha3BaHMe Ha MNMuK.
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MoucK ueneBoro ypoBHA

®YHKUMA HAXOAUT 3HaYEeHUe U3MepPAEMON BE/IMYMHDBI, COOTBETCTBYIOW,EE 3a4aHHOMY
(ueneBomy) ypOBHIO M NepemelL,aeT MapKep B 3Ty TOYKY Ha rpaduke.

B TouKax nepece4yeHnAa "TMHNUU Lenesoro yposHA Fpad)MK CbYHKLI,MM MOXXeT UMETb ABa
TUMa nepexoaa.

® NOJIOXKMUTENbHbIN, ecnu Npou3BoaHaa ¢GYHKUMM (HAaKNoH rpaduka) B TOuKe
nepeceyeHuns LLeneBoro yposHa 6onblie Hyns;

® OTPULATENbHbIN, ecnn npou3BoaHaa OGYHKUMKM (HaKNoH rpaduKa) B TouKe
nepeceyeHms LesieBOro YPOBHS MeHbLUE HyA.

S11 Amnnmtyaa nor 2.0 a6/ -20.0 pb
18- |1 2.9981 rru -26.0 gb
180 3.1130 ru -26.0 g6

L OtpyuamensHoiit

D';SKG nepexon,

0
-24.0
-26.0
-28.0

0
0
0

B

-30.

-32.
-34.

P A~
2929 2987 3045 3103 3161

MonoxUTenbHbLI A
nepexog,

PucyHoK 124 — Mou1CK ueneBoro ypoBHsA (3HaYeHue LeneBoro ypoBHs -26 ab)

MOMCK BbLIMOJIHAETCA TOJIbKO A/1A TeX TOo4YeK nepecevyeHMa rpaduka C LeneBbim
YPOBHEM, KOTOpble WMMET 3aZaHHYI MNONSAPHOCTb Nepexoda (MOoNOXKUTENbHYI,
OTpUUATENbHYIO, UK 06€e NONAPHOCTH).

[ocTynHbI cnepytoline BapmaHTbl MOUCKa LEeNeBoro ypoBHs:

® NMOUCK BanKanLwen uenu;
® MOWUCK LLeNu C/eBa;

® NMOUCK Uenun cnpasa.
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YcTaHOBKa NnapamMeTPoB U NOUCK LLeN1eBOro YPOBHS

Bbibepute mapkep (cm. n. Bbibop akKTUBHOro mapkepa).

Haxkmute KHonkn Mapkep > MNMouck > MNMouck uenn. B oTkpbiBiemca okHe Mouck
uenu wenkHute no nonto Llenesoe 3HayeHMe W BBeAUTEe UeNeBOE 3HaAYeHue.
LWenkHnte no nonto Mepexoa uenu u Bbibepute TUN nepexoaa M3 cnucka. Ona
OZHOKPATHOro MOWUCKA LeNeBOro YypoBHA B 3aBMCMMOCTM OT Tpebyemor GyHKUmMM
NOUCKA HAXXMUTE KHOMKY:

e MouckK uenu;
e Llenb cnesa;

e Llenb cnpasa.

NMPUMEYAHUE — B none Tun noucKa okHa oTobparkaerca nocieaHnit TUN NOUCKa,
NPUMEHEHHbIN K MapKepy.
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PB4 Kannbposka

Y DuneTpauns

Cnucok MapKkepos

OnopHeIA Mapkep
OTrn

MapKepHbIi NoWcK

Twun nowncka
Makcurym

CnexeHwe
OTHn

JwanazoH nowcka
OTKn

Ha4ano nowcka
85.000000 MMy

KoHey nowcka
14000.000 M@y
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Monck Lenw

LeneBoe 3Ha4yeHMe
0.0000 nb

MNepexon uenn
Bce
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NMPUMEYHAHUE

B KpyroBbIx M NONSAPHbIX KOOPAMHATaX Pe3y/bTaT MOMCKa He
onpeaeneH.

MPUMEYHAHUE

[ns HenpepbiBHOIO MOWMCKA LLENIEBOrO YPOBHA BKAOYMUTE
PEXUM cexeHuns (cm. n. Pexxum cnexeHums).
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Pexxum cnexxeHus

Mo ymonyaHuio GYHKLUMM MApPKEPHOro MOWMCKa BbIMOJHAOT OAHOKPATHbIM 3anycK
Noc/fie HaXKaTua Ha byl KHOMKY NOMCKa. MNpu BKAKOYEHUM pPEXMMA CAEXKEHUA
OCYLLLECTBNSETCA HEMPEPbIBHbIN MOWUCK MOJIOXKEHUS MAaPKepPa, NOKa AaHHbIMA PEXUM He
OyaeT OTKAOYEH.

BKntoyeHUe u BbiKAOYEHUE peXxXnma cnexxeHmAa

Bbibepute mapkep (cm. n. Bbibop akKTUBHOIro mapkepa).

Haxkmute kHonkn Mapkep > Mouck. B oTKkpbiBluemca okKHe MapKepHbIA NOUCK B
none Tun noucka oTobpaxkaercA nNocnegHU TUM MOWUCKA, MPUMEHEHHbIA K
MapKepy. MNpn HeobxoAMMOCTU BbIGEpUTE TUN MAPKEPHOTro noucka (cm. nn. Mowuck
MaKCMMyMa UaAN MUHUMYMA, MounCK NuKa, NonCK LLesieBoro ypoBHs).

LWenkHuTe no nonto CnexkeHwe AN BKAKOYEHMA WU BbIK/IOYEHUSA PEXUMA
CcnexxeHus.
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A4 Kanubpoeka

Y OuneTpauua

CNWCoK MapKepos

CnopHbIA Mapkep
OTrn

MapKepHBIH NoWCK

Twn novcka
Marcury

CnexeHwe
OTKn b

Jwana3oH noncka
OTKn

Havyano nowcka
85.000000 MIMy,

KoHew nowcka
14000.000 My

SCPI CALCulate:MARKer:FUNCtion:TRACking
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NPUMEYAHUE B cnyyae ecnn pexumm CAeXeHMA BKAKYEH MPU MOUCKEe
MaKCUMyMa M  MWHUMYMQA, HOMEpP MapKepa MeHsAeT
Ha3BaHMe Ha Makc, MuH, npu noucke nnuKka — Ha MuK.
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OrpaHuyeHue guana3oHa NOMCKa

MpW OCYyLLECTB/IEHUM MOMCKA MOJIOXKEHUA MAPKEPOB BO3MOXKHO OrpaHM4YUTb
AMana3oH NoWMCcKa 3a4aHHbIMW FPaHULAMM CTUMYAA. 3afaHHble rPaHMLUbl CTUMYNa
oTobparkaloTca Ha 3KpaHe B BUAE BEPTUKANbHBIX TUHUNA.

s11 AmnauTyaa nor 3.0 a6/ -9.0 a6 JIET
-6.0 1 3.0529 rru -21.0 ab:
=90 " Ll q

-12.0
-15.0
~18.0
_21.
24
_27.
-30.
33,

_36. .
2800 / 3000 E@

flnHmuA Hauana JTMHMA KoHLA
ANanazoHa NoWCKa ANanazoHa NoWCKa

o0 OO O O

PucyHok 125 —NMpumep noncka makcumyma B orpaHUY4EeHHOM AMana3oHe

HacTpoiika noucka B orpaHM4eHHOM Auana3oHe

BbibepuTe mapkep (cm. n. Bbibop akTUBHOro mapkepa).

Haxmute KHonku Mapkep > Mouck. B oTKpbiBlemcss oKHe MapKepHblii NOUCK
WeNKHUTe no nonto Hayano noucka v BBegMTe HAYano AMana3oHa MNOUCKa, 3aTem
no nonto KoHew, NnoUcKa 1 BBeanTe KOHeL, AMana3oHa Noucka.

LUlenkHute no nonto [AuanasoH MNOUCKA AN BKAOYEHUA WAM  BbIKNKOYEHUA
0TOBpaKeHNA rpaHuLL, AnanasoHa.

BbinonHute MapKeprIVl NOUCK B YCTAaHOBJIEHHOM [Aduana3oHe (CM. nn. [Nouck
MaKCMMYMa UIN MUHUMYMA, [TonCcK nuka, Monck ueneBoro ypoBHa).
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Cnucok mapkepos

PB4 Kannbposka

Y DuneTpauns

I. or
bi Dannel OnopHeIit Mapkep
OTrn

MapKepHbIi NoWcK

Twun nowncka
Makcurym

CnexeHwe
OTHn

JwanazoH nowcka h
OTKn

Ha4ano nowcka
85.000000 MMy

KoHey nowcka
14000.000 M@y
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MapKepHble BblUMCEHUA

MapKepHbIe BblYMCAEHUA —3TO MaTemaTUyeckme GyHKLMM, UCNOb3YIoLWMe MapKepbl
ON19 BbIUUC/IEHMA PA3/IUYHbIX XapPaKTEPUCTUK rpadmKa. K mapKepHbIM BblYMCAEHUAM
OTHOCATCA cneaytowme GyHKUNN:

o CTaTUCTUKa;

e [ToncK Noaochbl;

e HepaBHOMEPHOCTb;

e MNonocosol puabTp.
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CratuctukKa

®OYHKUMA CTAaTUCTUKM BbIYUCNAET M OTOBparkaeT cneayolime napameTtpbl rpaduka:
cpeaHee apudmeTnyeckoe 3HayeHue, CTaHAApPTHOE OTK/AOHeHUe, GaKTop MUK-MUK.
[lnanasoH BbIYUCNEHUA MOMKET BbiTb OrpaHMYEH ABYMA MapKepamu (CM. PUCYHOK
HUXe).

1 5187.5000 Mry -23.830 ab
5618.0556 Mry -20.527 ppb

cpey  -19.408 ab 1-2 430.55556 MI
cT.o6TH 6.5132 pb cpen _25_:':,1? b t
n-n 33.941 nb cT.oTK  3.2656 ab
n=n 10.120 pb
1 :
] |
1 ]
1 i
1 |
1 i
1 i
] i
1 i
Lagt—— -
e .
AwanazoH NwnanazoH
craticTMin BbIKI cratucTien BRI
PucyHok 126 — CtaTucTUKa
OnpeaeneHue CTaTUCTUYECKUX NAPaMeTpPOB
O603HaueHne OnpepeneHue dopmyna
cpeps, CpeaHee apudpmeTmyeckoe 1 N
N «
=1
CT.OTK CTaHOapTHOE OTKNOHEHMe

N
LZ — MY
N-1 ¢ (% )

i=1

n-n dakTop NMK-NWUK: pasHocTb Max—Min
MeXay  MaKCMMaJbHbIM WU
MWHUMANbHbIM 3HaYeHMem
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YcTaHOBKa NapameTpoB U BKAOYeHne GYHKLUU CTaTUCTUKKU

Haxmute KHonkn Mapkep > BbluMcneHus > CTaTUCTUKA. B OTKpbIBLIEMCA OKHEe
WenKHMTe No noato CTaTUCTUKA ANA BKAKOUYEHUA/OTKAoYEeHNA GYHKUUN.

[ns orpaHuMYyeHUs OuManasoHa CTAaTUCTUMKM ABYMA MapKepamu pnobasbTe nABa
MapKepa, ecin CNUMCoK mapKepos nycT (cm. n. JobasneHne mapkepa). LenkHute
no nosto Hayana cratucTukn nnm KoHew CTaTUCTUKKM U BbiIbepUTe MapKepbl Havyana
WA  KOHUA@ AuanasoHa OnpeaeneHus CcTaTUCTMYECKMX napameTpoB. Ecnaum
HeobxoaAMMO 0TO6pPasuUTb AMana3oH CTAaTUCTMKM, 3aZaHHbIM ABYMA MapKepamu,
WeNKHUTe No noato [inanasoH BbIYUC/IEHUIA.
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Cnucok MapKkepos

PB4 Kannbposka

Y DuneTpauns

gl 5604.1667 My

I. o
bi Dannel OnopHeIit Mapkep
OTrn
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CTaTUcTuKa

CTaTucTuKa
OTEn

JnanazoH CTaTHUCTUKN
OTkn

Hayano cratuctrkm
Mapkep 1

KoHey cTaTHucT KK
Mapkep 2
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HepaBHOMepHOCTb

®yHKUMA HepaBHOMEPHOCTU onpedenseT M oTobparkaeT cneaylolmne napameTpbl
rpaduka: YyCUNEeHWEe, HaKNOH, HepaBHOMEPHOCTb. [nA BKAYEHUA YHKUUMK
HeobX0AMMO YCTaHOBMTb [Ba MapKepa, ONpeaensloWmMx [AvanasoH pacdyeTa
napameTpoB (CM. PUCYHOK HUKe).

S11 Amnawtypa nor 0.35 a6/ -1.0 ab

0-75 377.85000 My -0.7396 4B
0.4 2 1495.5608 My -1.9250 ab
1-2 1117.7108 Mru
0.05 YCUN -0.7396 ab
| Haknod -1.1910 A#b
-0.3 +0TKN 0.0630 ab
1 —0TKN 0.2864 pb
-0.65
b-1.0 X
-1.35
-1.7 1
=2.05 . JunanazoH nowcka :
54 L. HEepaBHOMEPHOCTH FE
-2.75 o .
400 800 1200 1600

Mapwxep 2

Mapuep 1

+ -
HepasHomepHocTs = [\ max + £ min

PucyHokK 127 — [Nonck HepaBHOMEPHOCTU
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OnpepeneHune napameTpos GyHKLUM HEPAaBHOMEPHOCTU

HauvmeHoBaHue

Ycunenue

HaknoH

HepaBHOMeEpPHO
CTb

0O603HayeHue

ycun

HaK/N1OH

HepaBH

OnpepeneHue

3HauyeHue mapKepa 1.

PasHOCTb mexay 3HaYeHUAMM MapKepa 2 w“
mapkepa 1.

HaxodaTca MaKCMMyMbl  OTK/JIOHEHUA B
"natoc" B "MMHYC" OT NpAMON NUHUM,
coeamHatoLen MapKepbl 1 n 2.
HepaBHOMEpHOCTb oOMpeaensaerca Kak MX
CyMMa (CM. PUCYHOK BblLLE).

YcTaHOBKa NapameTpoB U BKAoYeHUe GYHKLUU HepaBHOMEPHOCTU

[lobaBbTe ABa MapKepa, ecnM CMUCOK Mapkepos nyct (cm. n. [dobasneHuve

MapKepa).

Haxkmute KHONKKM Mapkep > BoiuncneHma > HepasHomepHOCTb. B OoTKpbiBLLEMCA
OKHE LWeNKHUTE no nosao HepaBHOMEPHOCTb ANA  BKAOYEHWUS/OTKAOUYEHUS

OYHKUMN.

U.I,e}'IKHVITe no nonto Havyano HepPaBHOMEPHOCTU NN KOHELI, HepPaBHOMEPHOCTUN U
Bbl6epVITe MapKepbl Ha4Yas1la UM KOHUA AMana3oHa onpeaeneHna CtTatuCtu4eCKknx

napameTpoB.
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Cnucok mapkepos

PB4 Kannbposka

Y DuneTpauns
2 5604.1667 My

I. or
bi Dannel OnopHeIit Mapkep
OTrn

HepaBHOMEPHOCTL

HepaBHomepHoCTb
OTKn

Hayano HepaBHOMEpPHOCTH
Mapkep 1

KoHel HepaBHOMepHOCTKH
Mapkep 2
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Mouck nonocobl

®YHKUMA OCYLLECTBASET MOUCK MOJIOCbl MPOMNYCKaHUSA WAW 3arparkaeHus. [Mouck
NOM0Cbl MPOU3BOANUTCA OTHOCUTENBHO OMOPHOM TOYKM, B KAa4YecTBe KOTOPOMN MOXKET
6bITb BbIOPaH MaAKCUMYyM WAW MUHUMYM TpadumKa, MO0 aKTUBHbIA MapKep.
OTHOCMTENbHO 3HayeHus rpaduKka B OMOPHOM TOYKE ONPEedenArTCcA BEPXHAS U
HWMKHASA 4acTOTbl Cpe3a, B KOTOPbIX 3HayeHWe rpadpuKka M3MEHSEeTCs Ha BENUUYUHY
3a@aHHOro YPOBHSA NoucKa nosocbl (06biMHO —3 AB).

Ona HangeHHoW nonocbl GyHKUMA onpeaendaetr U oTobparkaeT cneaywouime
napameTpbl: LWWPMHA MONOCbI, UEHTP, HUMKHAA UM BEPXHAA YacToTa Cpesa,
AOBPOTHOCTb, NOTEPU (CM. PUCYHOK HUKE).

S11 Amnautyaa nor 1.0 a6/ -22.0 nb
Marcumym

-14.

0 Monoca
_1:‘ ) g __________ ) nponyckaHMuaA
7.0 YpoeeHb
NDUCKS
-18.0—f1 F2 MOAOCE]
e e T ==
-20.0 nonoca 115.69 MMy
21.0 LeHTp 2.8544 Ty
) HWXH 2.7966 1Ty
D‘EE-? Bepx 2.9123 Iy <]
-23.0Q 24 .672
-24.0 notep -15.7 pnb R
2800 2900
511 AnqﬁnMTv,ﬂ,a nor 1.0 ag/ -3.0 ,ﬂ,E.-
%. g Monoca
’ IarpamoeHuA
0.0
-1.0
20 25.628
nonoca .
>-3.0 LEeHTP 1.6354 TTw <ﬂ
-4 . 0—HMWKH 1.6226 iy
BEpX 1.6482 1Ty
-5.0 Q P 63.813 F1 YpoeeHb
-6.0-norep -7.37 ab NOWCKS
_? D MORDCHI
_8' 0 MuHuMmyM — == - -
. v
1500 1600

F1 — HUM}KHAA YacToTa cpesa, F2 — BepxHAA YyacToTa cpesa

PucyHok 128 — [MoncKk nonocel
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OnpepeneHne napameTpPoOB NOOCDHI

HauvmeHoBaHue
napameTpa

Monoca
NpPoMNycKaHuA

LleHTpanbHaA
4yacToTa NnoaocChl
nponycKaHuA

Hwu»KHAA yacToTa
cpesa

BepxHAa yacToTa
cpesa

[JobpoTHOCTb

MNoTtepu

O603HayeHue

UeHT

Hwx

Bepx

Mot

OnpepeneHue

Pa3HoCTb mexay
BEPXHEN U HUXHeN
4yacToTOM cpesa.

CpeaHee 3HayeHue
mexay BEpXHeu n

HUXKHEM YacToTOM cpe3a.

HWXHAA yacroTa
nepeceyeHna rpaduKka m
YPOBHA onpeaeneHua

NoNI0Cbl NpPONyCKaHUA.

BepxHan yacToTa
nepeceyeHua rpaduKka wu
YPOBHA onpeaeneHusn

NoN0Cbl NPONYyCKaHUA.

OTHOwWweHune
LEHTPasibHOM 4acToTbl K
nosaoce NPonycKaHuA.

3HayeHne rpaduKa B
OMOPHOM TOYKE MOMCKa
NoaoCbl.
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YcTaHOBKa NapameTpoB U BKAOYeHUe GYyHKLUMU NOMCKA NONOChI

Haxxmunte KHonkn Mapkep > BbluncneHuma > NMonUcK nonocbl. B OTKpbIBLLEMCA OKHEe
WenKHMTe no nosto MOoMUCK NoNocbl AN BKAKOUYEHUA/OTKAOYEHNA GYHKUUN.

LenkHute no nonto Tun noucka v BbibepuTe TUNA NONOCHI MEXAY 3HAYEHUAMU
Mponyckawwumii nnn 3arpaxkpatoLWwmmn.

YTo6bl 334aTb ONOPHYIO TOUYKY MOUCKA, WEeNKHUTE no nosito Onopa noucKa. B okHe
Onopa noucka BbibepuTe OMOPHYIHD TOYKY MOMCKa M3 3HayeHurt MaKkcumym,

Mapkep n MuHnmym.

,ﬂ,l’lﬂ BBO4da 3Ha4eHUA YpPOBHA onpegeneHna nonocbl KAMKHUTE none ypOBEHb
nonochbl N BBeAUTE 3Ha4YeHUe C NOMOLLbIO 3KpaHHOﬁ KNnaBnaTypbl.
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Cnucok MapKkepos

PB4 Kannbposka

Y DuneTpauns

gl 5604.1667 My

I. o
bi Dannel OnopHeIit Mapkep
OTrn
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MowcK Nonockl

[Mowck nonocel

Brn Onopa nowncka
Twun nowcka

3arpaxaatoLumni MakcumMym

Onopa noncka

MUHUMY M Mapkep

YpoBeHs Nonockl
-10.000000 gb
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CALCulate:MARKer:BWIDth:THReshold
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MNonocoBoit punbTp

[aHHaa ¢yHKUMA onpegenser W OToOpakaeT creaylolme XapaKTepUCTUKM
nonocoBoro ¢uabTPa: notepu, GakTop NUK-MUK B NONOCE NPOMNYCKaHUA, BENUYMHY
3arpa*kAeHuss B Mnosioce 3arpaxaeHus. paHuubl NOIOCbI MPOMYCKaHMA 3aJ4akoTca
nepBoOn Mapon MapKepoB, rPaHMLbl MOOCHI 3aepKaHMA — BTOPOM Napol MapKepoB
(cm. pUCYHOK HUXKeE).

s11 AmnawTyaa nor 2.0 ag/ -18.0 gb JIETY
-8.0 2325.7957 MIy -16.008 ap

2 2399.6890 My -16.022 nb
100 3 2456.3796 My -24.087 ab

4 2486_B753 My -23.994 nb

1-2 73.893311 Mruy,
-12.0 notep -16.022 pab

n-n 1.1139 pnb

3-4 30.495652 My,
~14.0 3arp -7 .8644 pb

-16.0

5 =
[};18. 0 MNanoca ! <]
1 MpONYyCKaHWA )
]
-20.0
-22.0
-24.0 ;
MNanoca , :
-26.0 3arpamAasHna .
—28.0 o 2 2 2 >
2350 2400 2450 2500

PucyHoK 129 — XapaKTepucTnkm nonocoBoro ¢puabTpa
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OnpepeneHune xapaKTepuCcTUK Nonocosoro puabrpa

HaunmeHoBaHue O6o03HaueHne OnpepgeneHue

MoTtepn B nonoce notep MuWHMManbHoe  3HaYeHWe B  noJjoce

NponycKaHusA NPONyCcKaHuA.

@®aKTop NUK-NUK B N-n Pa3sHocTb mexay MaKCUMyMOM 7

nonoce MWUHMMYMOM B N0OJ10CE NPOMNYCKaHMA.

NponycKaHusA

3arpaxkaeHue 3arp PasHOCTb MeXKay MakCMMymom B nonoce
3arpaXXgeHMa M MUHMMYMOM B MoJsoce
NPONyCKaHuA.

YcTaHOBKA NapameTpoB U BKAOYeHUe PyHKLUUU NonocoBoro puabtpa

Haxmute KHonkn Mapkep > BbluucneHnusa > Monocosoit punbtp.

B OTKpbIBWEMCA OKHe WenkHute no nonwo Monocosot ¢unbtp Ans
BKOYEHUA/OTKAOUEHUA QYHKUMN.

LenkHuTe no nonto Hayano nponyckaHua nan KoHew nponyckaHuA v Bbibepute
MapKepbl Ha4ana UaM KOHLA AMana3oHa Noa0Chbl MPONYCKaHUS.

LWenkHuTe no nonto Hayano 3arpaxkaeHua nnv KoHey 3arpaxkaeHusa v Bbibepute
MapKepbl Hayana UaM KOHLA AMana3oHa NoA0Chl 3arparKAeHus.
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Cnucok MapKkepos

PB4 Kannbposka

Y DuneTpauns

gl 5604.1667 My

I. o
bi Dannel OnopHeIit Mapkep
OTrn

532




Monocosoi puneTp

Nonocosoil duneTp
OTrn

Hayano nponyckaHwa
Maprep 1

KoHey nponyckaHns
Mapkep 2

Hayano sarpaxgeHus
Maprep 3

KoHey, zarpakaeHns
Mapkep 4

CnopHLIiA MapKep
Mapkep 2
Maprep 3
Mapkep 4

Mapkep 5
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dyHKUMNA namAaTti rpaduKos

Ansa Kaxporo rpaduka M3MepeHHbIX AAHHbIX MOMKHO CO34aTb CBA3AHHbLIA C HUM
rpaduk namatu. NpaduK NamaTn COXPAHAETCA B MOMEHT HaXKaTuA COOTBETCTBYOLLEN
MPOrPaMMHOM KHOMKWM WAKM MOAy4YeHUa KomaHgpl. locne coxpaHeHua rpaduka
NamATU Ha 3KpaHe oTobparkatoTcs ABa rpaduKa — AaHHbIX U NaMATU. BO3MOXKHbIe
BapMaHTbl MHAMKAUMM TPadUKOB NAaMATU U JaHHbIX NPeaCcTaBAeHbl B TabinLE HUXKeE.

UHauKauua rpadpumka MUHaMKauua B CTPOKe COCTOAHUA rpaduKa
JlaHHble 1 NamATb A&n

MamATtb Mam

[aHHble [aH

OTKN Oown

MpadMK NaMATU MMEET TOT Ke LBET, YTO M CBA3AHHbIA C HUM rpad UK AaHHbIX, HO ero
APKOCTb YMEHbLUEHa B ABa pasa (CM. PUCYHOK HuKe). LiBeT M ApKocTb rpaduKos
AaHHbIX U MAaMATU MOMKHO HAaCTPOUTb, CM. N. HacTpoiku nHtepdeiica).

BO3MOMXKHO BKIOYMTb MHAMKALMIO 3HAYEHUI MaMATM C MOMOLLbIO MapKepoB (cm. n.
OTobparkeHune 3Ha4YeHUN NamATU Ha MapKepax).

MHameama maremartMuecknx onepatmi
mexay rpahrkamm AaHHLIX M NEMATH

HHamraima
S11 PeanbHas yacTb 0.25 / -0.4 [A*N] J&M -w— oTobpameHna
1.35 1 1.7097 rry 0.41 -0.65 rpadmrkos
1.1 3.5914 rry 0.06 0O.71 AAHHBIX W
0.85 3HaueHne namepaemoii % franaTH
0.6 1 BEAWYMHGI B fereHae
M, mapkepa Ha rpaduke
0.35 MaMATH lpaduk namaTA
0.1
~M— [padur gaHHbIX
-0.15
[-0.4 1 Mapeep Ha {
-0.65 - rpadrke NamaTH
-0.9
_1.15 P v -
1000 2000 3000 4000
CtapTt 500 MIy -- NuH 801 1 kfuCron 4.7653 Ty

PucyHok 130 — Npadpumk namaTn Ha guarpamme
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lpaduK namaTM uncnonb3yetrca ANA OTOOPAXKEHUA COXPAHEHHbIX JaHHbIX U
MaTeMaTUYECKMX Onepauun mexay HUM M rpadmMKom AaHHbIX (nogpobHee cm. B .
MaTtemaTtuyeckne onepaumm). PakTUUYECKM B MaMATM COXPAHAOTCA KOMMIEKCHble
JaHHble UW3MepeHW, a He ux rpaduyeckoe nNpeacTaBAeHUE, ClegoBaTe/bHO
MaTeMaTU4YeCcKMe onepaumum BbINOJHAKTCA MeXAY TEeKYLWMMU U COXPaHEHHbIMMU S-
napameTpamu.

MpaduK NnamATh HacnedyeT cneaytolime yCTaHOBKM rpadmKa AaHHbIX:

® 1MNana3oH 4acToT,
® YUNC/10 TOYEK;

® TUMN CKaHNPOBaAHUA.

lpaduK MamsaTn ucnonb3lyeT obuine YCTaHOBKM C rPadUKOM JaHHbIX, M3MEHEHUe
KOTOpPbIX AeNCTBYIOT Ha 0ba rpaduKa:

e popmar;

® MacLuTab;

® CriaXKMBaHue;

® 3/1eKTpMYECKan 3a4epPKKa;

e BpemeHHaA obnacTb.

Ha rpaduk namaATM He BAMAKOT Cneaylolwme YCTaHOBKU rpaduKa  JAaHHbIX,
npousBeAeHHble NOC/e 3aNOMUHAHMUA:

® N3MEHEHME MOLLHOCTU NPM CKAaHUPOBAHMWN YaCTOThI;
e nonoca lY;
® yCcpeaHeHue;

® KannbpoBsKa.

CoxpaHeHue rpadmKa faHHbIX B NaMATU

CoxpaHeHWe B NMamATb BbINOMHAETCA A/1A OTAENbHOro rpaduka. MpaduKk OaHHbIX,
KOTOpPbIN ByAeT COXPaHATLCA, AONMKEH ObITb NpeaBapuTeNbHO BbIOpaH Kak aKTMBHbIN
(cm. n. Bbibop akTMBHOrO rpadmka).

Haxxmute KHoNKy FpadmK. B OTKpPbIBLUEMCA OKHE HaXXMUTe KHOMKY 3anOMHUTb
rpaduK. [laHHble 6yayT COXpaHEHbI B NAMATH.
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Mpaduk

b

[ Crumyn AKTUBHBIIT rpadmk
2

9 3anyck MamepeHue
511

ﬁm MacwTab QopmaT
Dasza

% KaHanbl CoxpaHsaTb 3Ha4eHus
OTrn

4NY Mpaduk @ MHavkauma
JaHHele

#“ Cucrema MaTemaTvka
OTrn

SCPI CALCulate:MATH:MEMorize
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YpaneHue rpadpumka ns namartu

lpaduk, ona KoToporo H6yAeT yAanAaTbCcA CBA3AHHbIN rpaduK NamsaTH, JONXKEH ObITb
npeaBapuTenbHO BbIOpaH Kak akTUBHbLIN (cM. N. Bbibop akTMBHOrO rpaduka).

Haxkmute KHoNKy FpaduK. B OTKPbIBLIEMCA OKHE Ha)XMUTE KHOMKY OuuCTUTb
NamATb.

Mpaduk

4

[ Crunyn AKTMBHBIN rpaduk
2

9 3anycx W3mepenne
511

E MacwTab OopmaT
Maza

% Karani CoxpaHATb 3Ha4YeHus
OTKN

"\M Mpadwmk {P_r? WMHovkaumna
JaHHEl2

#ﬁ Cucrema MaTemaTuka
OTKN

= Pazmep MeHI0

SCPI CALCulate:MATH:DELete

Bbi6op oTobparkaemoro rpadpukKa

lpaduK, onA KOTOPOro BbINONHAETCS HACTPOMKA, OOMXKeH ObITb npeaBapuUTeNbHO
BblOpPaH KaK aKTUBHbIM (CM. N. Bbibop akTMBHOro rpaduKa).
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Haxmute KHoMKy FpaduK. B OTKpbIBLIEMCA OKHE LWenKHUTE No nonto UHAMKauuA.
BbibepuTe oTobparkaemblt rpadmk B okHe UHQMKaLmA.

Mpadmk

4

g Cranyn AKTMBHBII rpadmk
2

9 3anycK WsmepeHne
S11

ﬁm MacwTab Mopmart
Daza

% KaHano CoxpaHsaTb 3Ha4YeHnn
OTtrn

4N Mpadmk {P_n) MHavkauma s
JaHHEIE

#ﬁ Cucrema MaTemaTnka
OTtrn

WiHouKaL M

JaHHble h

MamaTe

OTrn

SCPI DISPlay:WINDow:TRACe:MEMory, DISPlay:WINDow:TRACe:STATe
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NMPUMEYHAHUE

OTobpakeHne rpadUKOB MOMKHO HACTPOUTbL B CTPOKe
cocToaHuA rpaduka:

511 AmnnuTyaa nor 10.0 a6/ 0.
50.0 1 17097 rru 0.41 0.b5 'PL AanHbe v nau
40.0 2 3.5914 rru 0.06 ©.71

2
30.0
0.9 1 77N

rpl s11 PeansbHas 4acTts 0.25 / -0.4 [O*n] %ﬂ
A
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Marematuyeckue one pauunun

pad MK NamATU MOXKHO MCNONb30BaATb A1 MAaTEMATUUYECKUX OMEpPaLnin Mexay HUM U
rpaduKOM [AaHHbIX. Pe3ynbTaT maTemaTMyecKon onepauuu 3amelaetr rpaduk
JaHHbIX. MaTemaTuyeckmMe onepauumn BbIMONHATCA Had HepopMaTUPOBAHHbIMU AN
BbIBOZA Ha 9KPaH KOMMIEKCHbIMW AaHHbIMU, @ HE UX rPadUYECKMM NpeacTaBIeHUEM.
[locTynHble MaTeMaTUyecKkne onepaumm npmBeaeHbl B TabauLe HUXe.

[Ona oTobpaxkeHWsa pe3ynbTaTa MaTEMATMUYECKUX onepaumin BKAUMTE (YHKLMIO
namsaTu rpadmkos (cm. n. PyHKUMA NamATU rpadmKoB).

Martemartunueckasn OnucaHue
onepauyusa
DaHHble / MamaTb JeneHne namepaembix 4aHHbIX HA NAMATb.

B cTpoKke cocToaHuA rpadmka otobpaskaerca: A/M.
AanHbie * NamaTb YMHOXeHne nsmepaembix JaHHbIX HA NaMATb.

B cTpoKe cocToAaHUA rpadumka otobpaxkaerca: A*M.
AaHHble — MamaTb BblumMTaHne NnamAaTn U3 uamepaembix AaHHbIX.

B cTpoke cocTtosHusa rpaduka otobparxkaerca: A-M.
AaHHble + MamaTb CnoxeHune namepaembix JaHHbIX U NAMATU.

B cTpoke cocToAHMA rpadurka otobparkaetca: O+.

Bbi6op maTemaTHMuecKoii onepauum

PyHKUMA NamATU TPadUKOB AAHHbLIX MPUMEHUMA K OTAENbHbIM rpadmMKam KaHana.
Mepes MCNONb30BaHMEM [AaHHOW GYHKUMM BblbepuTe aKTUBHbLIN rpaduKk (cm. n.
Bbi6bop akTMBHOrO rpaduka).

Haxkmute KHonKy [padmK. B OTKpbIBLUEMCA OKHE LWENKHUTE NO MO
Maremartuka. Boibepute TN maTemaTHyecKor onepaumm B okHe MaTtemartuKa.
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#ﬂ Cucrema

{= Pasmep MeHI0

Mpaduk

AKTUBHBIN rpaduk
2

Wamepenne
511

Mopmat
Daza

CoxpaHATb 3Ha4YeHUA
OTKN

MHovkauwa

JaHHele

MaTemaTwka b
OTKn

MaTemaTuka

HanHele [ MamaTe

[NaHHele #* Mamatb

HaHHele - MamaTe

HaHHele + [NamaTte

SCPI

CALCulate:MATH:FUNCtion
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COXpaHEHMe MAKCUMaA/ZIbHOro U MUHMMAIbHOTO 3Ha4YeHUM

BkatoueHne GyHKUMM COXPAHEHMA 3HAYEHUA NO3BONAET 3aNOMMUHATb MAKCUMaslbHble
NAN MUHMMa/IbHbIE 3HAYEHUS, NONYYEHHbIe 415 TEKYLLErO U3MeEpPEHUs. 3aNOMHEHHbIe
3HAYeHUs OTPAXKAKTCA B aKTUBHOM rpadMKe BMECTO AaHHbIX PEaibHOIrO BPEMEHW.

DYHKUMA COXpaHEHWUs 3HaYeHUA 3aJaéTca ANA Kaxkaoro rpaduka otaenbHo. Mepepq,

BKAKOYEHNEM 3TOM QYHKLMN HEOOXOAMMO HA3HAUYUTb aKTUBHbIM rpaduK (cm. n. Boibop
aKTUBHOIO rpaduKa).
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BkntoueHUue 1 BbikAoueHne GyHKLMU COXpaHEeHUA 3HauyeHUa rpaduka

Haxmute KHonKy FpaduK. B OTKpbIBLUEMCS OKHE WeNKHMUTe No nonto CoOXpaHATb
3HauyeHus. B okHe Tun 3HauyeHuit BbibepuTe TMN GYHKUMM COXPaHEHUA 3HAYEHWN.

Mpaduk
4 CTumyn u
| AKTUBHBIN rpaduk
2
9 3anyck MamepeHue
511
ﬁm MacwTab QopmaT
Dasza
% KaHanbl CoxpaHsaTb 3HaveHus
OTrn
4NY Mpaduk @ MHavkauma
JaHHele
#“ Cucrema MaTemaTvka
OTrn

Tun 3HavYeHwid

Makcurym b

MuHMrMYy™M
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Mepe3anyck PyHKLUUU COXpPaHEHUA 3HAYEeHUA rpadUKa

HaxmuTte KHomnKy MepesanycK B okHe paduK.

Ipacdmk

AKTWEHBIA rpadmk
2

Mzmepenne
511

Dopmar
Daza

CoxpaHAaTe 3Ha4YeHuA
OTKN

WMHaowkauwa

JaHHElE

I

MaTemaTuka
OTHn

NMPUMEYAHUE Mocne BKAtOYEHUA GYHKLMW B CTPOKE COCTOAHMA rpadumKa
b6yaeTt oTobpaxkartbca cratyc [Makc 3Hau] vam [MuH 3Hau]
(cm. n. CTpoka cocToaHua rpadumka).
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MopaenupoBaHne OCHaCTKU

MogaennpoBaHMe OCHacTKM npeactasaser cobort Habop matemaTuyeckmx GyHKLUM
ONA MOAENNPOBaHMA YC/IOBMA M3MEPEHMA, KOTOpble OT/AMYATCA OT pPeasibHbIX
yCNoBUn n3mepeHus. MoryT BbiTb CMOAENMPOBaHbI CleayoLLne YCN0BUA:

® YA/IMHEHME NOPTa UM ABTOMATUYECKOE YA/IUHEHWE NOPTA;

¢ NMpeobpasoBaHMe MneaaHca NopTa;

e /cKaoYeHue uenu;

e BcTpanBaHue uenu

PYHKUMM NPUMEHMMbI TONIBKO ANA n3mepeHns KoapoduumeHToB oTparkeHus (S11, S22
nT. a.).

KaHan, K KoTopomy npumeHseTca QyHKLMA, AO/IKEH ObITb NpeaBapuTeibHO BblbpaH
KaK aKTUBHbIN (CM. BbibOp aKTMBHOro KaHana). PyHKUMM MOAENUPOBAHUA OCHACTKMU
BAUSAIOT Ha BCe rpaduKM KaHana.
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YAanvHeHue noprta

PyHKUMA  YO/IMHEHWA NOPTAa NepemMelw,aeT  KaAMbpOBOYHYK  MJIOCKOCTb MO
HanpaB/IeHUIO K KOHTaKTaM MUY Ha A4/INHYy cornacoBaHHOM NMHUK C NOTEPAMU UAn be3
notepb. 3Ta ¢yHKUMA nones3Ha, kKorga WY He moxeT ObiTb MNOAKNKOYEHO K
pednekTomeTpy 6€3 cneumanbHOM OCHACTKK, N KAIMBPOBKY HEBO3MOXKHO BbIMONHUTb
HenocpeacTBEHHO Ha KoHTaKTax MY. B aTom cnyyae KannbpoBKa Npom3BoAMTCS Ha
KOQKCMANIbHbIX  pa3bemMax OCHACTKW, a 3aTeM  KanAubpoBOYHasA  MJOCKOCTb
nepemMeLwaeTca Ha KOHTaKTbl UMY ¢ nomouwpbto GyHKUMKM yanvHeHMA nopTta (cm.
PUCYHOK HUKe).

AKTyanbHas NIOCKOCTb
PedunexromeTp kannbposxn

HR0CI0

==,

I OcHacTHa

Hoeas nnockocts
kanubposiu

PucyHok 131 — YgnnHeHue nopta

®PyHKUMA UCMONb3yeT MOAENb WAEA/NIbHO COrNacoBaHHOW JIMHUM Nepedayun ¢
NOTEPAMM C NapPaMeTpamm:

® NPU WUCKAOYEHUUN MAEaNbHO COrIaCOBAaHHOM NMHMKM nNepegayn 6e3 notepb U3
pe3ynbTaTOB M3MEPEHUA KOMMEHCUPYeTCcA TONIbKO Haber ¢asbl, BbI3BaHHbLIN
3/IEKTPUYECKON OJIMHOM NNHUU. DPYHKUMA UCKAKOYEHUA NuHUMM 6e3 noTtepb
aHaNorn4yHa GYHKUMM 31EKTPUYECKOM 3a4EPKKU AnA rpaduKa, HO B OTAMNYME O
Hee AeNCTBYET Ha BCe rpadMKn M3MepeHnn KaHana, KOMNeHcupya AAMHY NMHUN
NpW U3MepeHnmn nepeaayu, u 4BOMHYO ANNHY — NPU U3MEPEHUN OTPAKEHUS.

Haber ¢asbl B IMHUM paBeH:

A(p — e—j~27r‘f~‘r

7

roe f- yacrtoTa, 'y,
T — 3/IeKTpUYECcKan 3a4epKKa, C;

® MPU WUCKNIOYEHUN WAEaNbHO COrNACOBAHHOM JIMHUMM MNepedayn c noTepamMM,
Kpome Habera ¢asbl KOMMeEHCUpyoTca notepu. MoryT uMcnonb3oBaTheA
cneayowme MeToabl 3a4aHUs NoTepb L(f), & optoi, ABYX WUAWN TPEX YaCTOTHbIX
TOYKax:

1 4YacTOTHO-HE3aBMCUMbIE MOTEPU Ha HY/IEBOW YacToTe (Lo):
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L(f) = Ly

2 4aCTOTHO-3aBMCMMbIe NOTEPM, 3aZaHHble BE/NMYMHOM MOoTepb B ABYX
YacTOTHbIX Toukax: Lo Ha HY/1€BOM YacToTe, U Ly wa vacrore F1:

L(f) = Ly + (L1 _Lo) Fil

3 4acTOTHO-3aBUCUMDbIE notepun, 3adaHHble BETMYNHOMN noTepb B Tpex
YaCTOTHbIX TOYKax: LO Ha Hyl'IEBOl‘;I 4acCToTe, Ll Ha 4acCTtoTe Fl, n LZ Ha

yacrote f2:
fin
L(f) =Ly + (L — Lo)(;)

1 ’
Lol
n= Fy
lO,gF—2

NPUMEYAHUE ToyHOCTb MmeToda  YAJAWHEHMA  NopTa  3aBUCUT  OT

MCMONIb3YEMOM OCHACTKU. Yem BauKe napameTpbl OCHACTKU
K MOAENN MAeanbHO COrNacoBaHHOM NIMHMM Nepeaayn, Tem
BblLlIe TOYHOCTb A4@HHOro MeToAa.

HacTtpoiika u BKnoueHue/sbiknoueHne GyHKLUM yAAMHEHUA NopTa

Bbibepute Kannbpyemoln KaHan (cm. n. Bblbop akKTUBHOro KaHana) U yCTaHOBUTE
napameTpbl KaHana (4acToTHbIN gnanasoH, nonocy MY n apyrue).

Haxmute KHonkn Kanubposka > YpnuHeHue noprta. llenkHute no nonto
YAanuHeHue nopTa 419 NePEKNIOYEHUA MEXAY COCTOAHUAMMU QYHKUUMN.
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Kanubpoeka

Koppekuws
Brn

Komnnekt mep
He onp 50 Om

PA4 Kannbposka {*_”) Z0 cucTembl
50 Om

Y DuneTpauns

YanuHeHwe nopta

YanuHeHwe nopTa

Bxn h

Benuy. yonuHeHna
0 nc

MNotepwn 1 MoTepn 2

Brn Brn

BenuuwHa noteps 1 BenwuwuHa notepes 2
1.3 nb 0.3 ob

YacroTa 1 YacroTa 2

1My 3210y

MNotepu Ha 0 Iy

3 nb

YCTaHOBUTb BEIMUUHY 3/1EKTPUYECKOM 3a4EPKKU Ana nopTa. LLenkHuTte no nonto
Benuu. yanuHeHus n BBegute Tpebyemoe 3HayeHue C MOMOLLLbIO K/1aBMaTypbl.
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Mpn HEOBXOAMMOCTU BKAOYMTE yyeT NOTepb B pPacyeTax, LLENKHYB NO MOoAsm
Notepu 1 n(unu) Notepu 2. YcTaHOBUTE 3HAYEHUE YACTOT U BEIMUYUHbBI MOTEPD:

e B nonax BeanuuHa notepb 1 n Yacrora 1 gnha onpegenenna Ly F1,'
e B nonax BeanunHa notepb 2 n YacroTta 2 gna onpegeneHmsa Ly y Fz.;

e B none MNMorepu Ha 0 'y, ana onpegeneHnA Ly,

YanuHeHwe nopTa

YonuHeHWe nopTa

OTrn

Benuy. yanuHeHns

0 nc

MoTepw 1 MoTepn 2
Brn Brn
BenuwunHa notepe 1 BenwdwHa noTepe 2
1.3 nb 0.3 nb
Yactora 1 Yacrota 2
1My 3.21Ty
MoTtepu Ha 0 Iy

3 nb

SENSe:CORRection:EXTension

SENSe:CORRection:EXTension:PORT:TIME

SCPI SENSe:CORRection:EXTension:PORT:INCLude,
SENSe:CORRection:EXTension:PORT:LOSS,
SENSe:CORRection:EXTension:PORT:FREQuency

SENSe:CORRection:EXTension:PORT:LDC

NPUMEYAHUE @PYyHKUMA aBTOMATMYECKOrO YAJIMHEHMA MOPTA 3aTparuBaeT
BCe rpaduku KaHana. [locne BKAKOYEHMA  DYHKUUM
aBTOMATMYECKOTO YA/IMHEHMA MOPTa B CTPOKE COCTOAHMUSA
rpaduka byaer otobparkatbca cratyc [YA] (cm. n. Crpoka
cocToaHuA rpadumka).
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ABTOMaTHUyecKoe YANNHEeHNe nNopTa

@PyHKUMA aBTOMATUYECKOTrO YAJIMHEHWA MOPTA BbIMMCAAET NapamMeTpbl YANTNHEHUA
NopTa Ha OCHOBE AaHHbIX U3MepeHUA KannbposoyHon mepbl K3 naun XX. Echm 6biam
BbINO/NHEHbI 00a M3MepeHusA, B pacyeTe MCMob3yeTcAa cpeaHee 3HavyeHue ABYX
N3MepEeHUi.

B HacTpoMKax GYHKLUMKM YKaXKUTE AMaNa30H YacToT, KOTOPbIA ByAeT y4uTbiBaTbCA NpU
pacuete. [pMMmeHseTca TpM MeToaa YCTAaHOBKU AManasoHa:

® TeKyLLana No/sioca — TEKYLLMIN AMana3oH CKaHMPOBaHUS;

® M0/1b30BaTe/IbCKaA Mosioca — M0Jioca, YCTaHOB/IEHHAA B npeaenax TeKyLLero
AMNanasoHa;

® AKTUBHbIN MapKep — TO4YKa 4aCTOTbl, YCTAHOB/Z1IEHHAA C NOMOLLbIO MapKepa.

Pe3y1'IbTaTOM pa6OTbI (I)yHKLI,VIM ABNAETCA BblMMCNEHHOE 3HAYEHUA aﬂeKTpVI‘-IeCKOI\/‘I
3a4€epXKHN, KotTopoe OTO6pa)KaETCﬂ B nose Benwu. YANUHEHNA OMNanorosoro OKHa
YAIIMHEHME nopTa. Mocne 4ero GYHKUMA YAAMHEHWA NOPTa  BK/AOYaeTcA
dBTOMaATU4YE€CKH, eC/IN OHa 6blN1a OTKNOYEHa.

Echm onuua BKnouutb noTepu BK/IKOYEHA A0 3anycka QYHKUMM aBTOMATUYECKOTO
pacwmpeHua nopTa, 3HavyeHuA Motepul, Notepu2 Npm COOTBETCTBYIOWMX 3HAYEHUAX
Yacrora 1, Yacrora 2 6yayT paccuymTaHbl M npUMeHeHbl. 3HadyeHua YacroTta 1, Yactora
2 pPaccYUTLIBAKOTCA, KaK % U % AMana3oHa YacToT, YCTAaHOB/IEHHOMO KakK TeKylaa uau
Nonb30BaTeNbCKaAa nosnoca. Ecnn 4acTOTHbIM AMana3oH onpeaensercs aKTUBHbIM
Mapkepom, Yacrora 2 He pacCcyMTbIBaeTCA.

Echv onuua TMMoAacTpouTb COr/lacoOBaHME BK/KOYEHA 40 3anycka  QyHKUMK
ABTOMATUYECKOro paclwunpeHua noprta, TO ycTaHasausatotca Motepu Ha Olfy. B
KayecTBe 3HA4YeHMA NOoTepb Ha MOCTOAHHOM TOKe WCMNOoAb3yeTcA W3MepeHHoe
3HAYeHMe NoTepb Ha HUXKHEN YAaCTOTE TEKYLLEro AManasoHa.

HaCTpOﬁKa U BKNKOYEeHuUue d)yHKLI,VIM dBTOMaAaTU4YeCKoro yaamHeHmA nopTa

Bbibepute Kanubpyembli KaHan (cm. n. Bbibop aKTMBHOrO KaHasna) U yCcTaHOBUTE
napameTpbl KaHana (4acToTHbIN AvanasoH, nonocy MY u gpyrue).

Haxmunte KHonkn KannbposKa > YanauHeHue noprta > ABTOoya/IMHEHUe NopTa.
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KannbpoBka

Koppekuwa
Brn

Komnnekt mep

PB4 Kannbposka {b

Y OuneTpauma

He onp 50 Om

Z0 cncremel
50 Om

YanwHeHwe noprta

YanuHeHwe nopta
OTrn

Benud. yanuHeHna
0 nc

MNoTepwn 1
OTrn

BenuumHa noteps 1
0 ob

Yacrota 1

11Ty

MNotepuHa 0 Iy
0 ob

MoTepn 2
Otrn

BenuuvHa noteps 2
0 ob

YacroTa 2
11Ty
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BbibepuTe meTon, YCTaHOBKM pgmanasoHa. LUlenkHute no nonto Metoa u B
OTKPbIBLLUEMCA OKHE BblbepuTe mexxay TeKywmii aManasoH | Moab3oB. AnManasoH |
AKTUBHDbIA MapKep.

ABToyanuHeHWe nopTa

MeTog %
Mone30B. AManazoH

YacTota 1 YacTtoTa 2
1My 11Ty

BrNi4uTe NoTepw
OTkn MeTon

MoACTpouTb COrNacoBaHue
OTkn Texylumii avanasoH [

AKTWBHBIM MapKep

Ecnn BbibpaH meToa Monb3oB. Auanasoe, LienKHUTe no nonsm Yacrora 1 u
Yactota 2 ¥ BBeAMTE rpaHMUbl AMana3oHa 4acToT B npedenax TeKyLLero
AnanasoHa.

Echrn HeobxoaMMO yyecTb YacTOTHO-3aBUCMMble MOTEPW, LLENKHUTE NO MO0
Bknountb nortepwm.

Echn HeobxoaMMo y4yecTb MOTepu Ha MOCTOSAHHOM TOKe, LWeNKHWUTE Mo Mot
MoacTpouTb cornacoBaHue.

Mogkntounte mepbl XX mam K3 K nopty. Haxmute KHonky XX wam K3,
COOTBETCTBYHOLLYO NOAKNOYEHHON Mepe. B npouecce namepeHMa B OKHe KaHana
NOABUTCA OKHO C WMHAMKATOPOM npouecca wusmepeHuda. llocne 3aseplueHuA
M3MEepPeHUss Mepbl B MPABOM YaCTM COOTBETCTBYIOLWLEM €M KHOMKM MNOoABUTCA
LBETOBaA MHAMKAUMA.
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ABToyAnMHeHWE NopTa

MeTon
Mone30B. OoWanasoH

YactoTta 1 YacroTta 2
11Ty 3IMMu

BrnounTe noTepm
Brn

MNoacTponTe COrNacoBaHue
Brn

Mpn HeobxoaAMMOCTU NpoBeaUTE U3SMEPEHME BTOPOI MEPDI.

NMPUMEYAHUE — Ecnum 6binn BbINONHEHbI M3MmepeHua mep XX mn K3, B pacyete
MCNONb3YeTCA cpeaHee 3HAYEHNE ABYX U3MEPEHUN.

Haxxmunte KHonKy MpumeHuTb. Nocne 3aBeplleHna aBTOMATUYECKOro YA/ MHEHUA
nopTa pacCcYUTaHHbIe 3HAYEHNA 3a4ePXKKN N NOTepb NOABATCA B COOTBETCTBYOLLLUX
NONAX OKHa YaauHeHue nopTta. PyHKUMA yOJAMHEHUA NOpTa aBTOMATUYECKM
BK/IFOYMTCA, €CNM OHa Oblna OTKAOYEHA.

SENSe:CORRection:EXTension:AUTO:CONFig

SENSe:CORRection:EXTension:AUTO:DCOFfset

SENSe:CORRection:EXTension:AUTO:LOSS

SENSe:CORRection:EXTension:AUTO:MEASure

SCPI
SENSe:CORRection:EXTension:AUTO:RESet

SENSe:CORRection:EXTension:AUTO:SAVE

SENSe:CORRection:EXTension:AUTO:STARt,
SENSe:CORRection:EXTension:AUTO:STOP
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NPUMEYAHUE OyHKUMA aBTOMATUYECKOrO YA/MHEHUA MNOPTa 3aTparveaet
Bce rpadukM KaHana. [locne BKAKOYEHMA  QYHKUUM
aBTOMATUYECKOro YyAJ/IMHEeHMA NopTa B CTPOKe COCTOAHUA

rpapuka byaer otobpaxatbca cratyc [Y] (cm. n. Crpoka
COCTOAHMA rpadmKa).
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MpeobpasoBaHne MMmnegaHca nopta

OnopHbI UMNEAAHC M3MEPUTENLHOTO NOPTA MO YMONYAHUIO PaBEH MMNEAAHCY ero
pa3bema (50 Om). Ho npu aToM 4YacTo TpebyeTcs namepaTb UCCAedyeMoe YCTPONCTBO
C NPOM3BONbHLIM WMMMEAAHCOM (CM. MPUMMEP Ha PUCYHKE HUXKe), He pPaBHbIM
MMMNeadaHcy W3MepuTeNbHOro nopta. B 3ToOM c/iydyae MOMKHO C  MOMOLLbIO
nporpammHoro obecrnedyeHms npeobpasoBatb MMMNEAaHC B MPOM3BOJIbHOE 3HaYeHue
MmneaaHca.

PYyHKUMA NPUMEHMMA TONbKO ANA U3MepeHua KoadduumeHToB oTpaxkeHua (S11,
S22 uT.4.).

OnopHbIA
PednexromeTp wmneaadc Z0 MNpouzeonbHLIA
(50 ) nmnenaHc 7

I IEE[[D (RO w

PucyHok 132 — lMpumep nsmepeHna UY ¢ nponssosibHbIM MMNEAAaHCOM C MOMOLLLbIO
pednekTomeTpa c ONOpHbIM MnegaHcom 50 Om

NMPUMEYAHUE 3HayeHne nmnenaHca nsmeputenbHoro nopta Z0 (50 Om)
onpeaenseTcsa B npouecce Kaanbposku. OHO onpeaenseTca
3HaYeHMeM BOJIHOBOTO COMPOTUBNAEHUA WCNONb3YEMOTO
KOMMIEKTa Ka/IMOPOBOYHbIX Mep, €ro 3HaYeHue BBOAMUTCH,
KaK onucaHo B M. YCTaHOBKa CUCTEMHOro umneaaHca Z0.

MpeobpasoBaHMe OMOPHOroO WMMMedaHca nopTta — 3TO0 OYHKUMA, KoTopas
MaTeMaTU4yeckn npeobpasyer maTpuuy S-napameTpoB, U3MEPEHHbIX NPU OMNOPHOM
nmneaaHce nopta Z0, B maTpuuy S-napameTpoB, M3MEPEHHbIX NPU NMPON3BOSbHOM
nmnegaHce nopta Z1 (cm. PUCYHOK HUKe). ITa OYHKUMA TaKKe HasblBaeTcs
peHopManmsaumein S-napameTpos.
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OnopHbIiA . HMccnepyemoe
WMMNEOaHC : YCTPOUCTED
Z0 : ()
(50Q) ,

| ¢
MNpeobpasosaHwe nmnegaHca NopTa

.

Mopt
MpouzeonbHbIiA :
MMnegaHc i Hccnegyemoe
Z1[01] : YCTPOMCTED
I
1

(5)

PucyHok 133 —NpeobpasoBaHue nmnegaHca nopTa

PeHopmanu3aumsa ocHOBaHa Ha TEOPMM MUKPOBOTHOBBIX Lienen, onMcaHHoM B paboTe
«Ob6Lwan Teopunsa BonHoBoAHbIX Lenein» (P. b. Mapkc u [. ®. Yunbamc).

HacTpoiika u  BKAloueHue/BblKAOUYeHUe npeo6pasoBaHuA

MmnegaHca nopTa

byHKUUMU

BbibepuTe Kannbpyembln KaHan (cm. n. Bblbop aKTUBHOrO KaHana) U yCTaHOBUTE
napameTpbl KaHana (YacToTHbIW AnanasoH, nonocy MY u gpyrue).

Ha*kmuTte KHONKKM AHanu3 > MogenmpoBaHue OCHaCTKU.

WenkHute no nonto MpeobpasoBaHne Z nopra A48 NEPEKIIOYEHUA Mexay
COCTOSIHUAMMU PYHKLNMN.

LLlenkHute no nonto MopT Z0 n BBEAUTE 3HAYEHUA MOAENMPYEMOro MMneaaHca
nopra.
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AHanuz

PB4 Kannbposka

Y DuneTpaums

MogenvpoBaHne 0CHACT KM

MNpeobpasosanwe Z nopTa h
OTrn

Mopt Z0
50 Om

Mcrkniodaemele Lenun
OTKn

Qaitn S-napameTpoB

BcrpaveBaemelie Lenun
OTKn

Qaitn S-napameTpoB

CALCulate:FSIMulator:SENDed:ZCONversion:STATe,
CALCulate:FSIMulator:SENDed:ZCONversion:PORT:Z0

SCPI

NMPUMEYAHUE ®dyHKUMA npeobpa3oBaHWA MMMNedaHCa MOpTa 3aTparuBaeT
BCce rpaduKkM KaHana. [locne BKAYeHUs  PYHKUMM
npeobpasoBaHMA MMMNedaHca NopTa B CTPOKE COCTOAHMA
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rpapuka byaer otobpaxatbca cratyc [Z0] (cm. n. CTpoka
cocToaHuA rpadumka).
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UcknioyeHue uenu

NckntoveHne uenm — 3To maTemaTtuyeckana GyHKUMA npeobpa3oBaHmA S-mapameTpos,
MCKNOYaoWas M3 pe3y/ibTaTOB M3MEPEHUA BAUAHME HEKOTOopor uenu. PyHKumA
NPMMEHMMA TOJIbKO ANA U3MepeHusa KoapPpuumnmeHToB oTpaxkeHma (S11,S22 u . a.).

OcHacTKa Mcnonb3yeTca A/1a NOAKAOYEHUS YCTPOMCTB, KOTOPble HE MOryT 6biTb
HEenocpeACTBEHHO MOAK/IOYEHbI K M3MepUTeNbHOMY MnopTy. PyHKUMS nos3Bonser
WCKNOUYNTb M3 PEe3yNbTaTOB M3MEPEHUA BAUAHME OCHACTKMU, BK/OYEHHOM Mmexay
NOCKOCTbIO KaIMBPOBKU U UCCNeayEMbIM YCTPOMUCTBOM (CM. PUCYHOK HUMKE).

Mopt
I

*— Leno ——
i . 1 Wccnepyemoe
[ (daitn '

¢ Touchstone) ® YETPOMETSO

AxTyanbHan
NAOCKOCTb
Kannbpoekw

McrmoueHwe uenm

'

Mopt

Mccnegyemoe
YCTPOMCTED

L
e

Hoeaa nnockocTb
KanubpoBKK

PucyHok 134 — VckntoveHue uenu

NPUMEYAHUE @PYHKUMA UCKNKOYEHMA LEenn no CyTU aHaNornyHa pyHKumm
YOAVHEHUA NopTa, HO ABAAETCA MaTemaTuyecku Oonee
CTPOrMM METOAO0M, TaK Kak ¢yHKUMA YA/IMHEHMA nopTa
ncnonb3yer  gonyuweHne 06  UCKAKYEHMU  MAEgaNbHO
COrNACOBaHHOM INHUMN.

Nckntoyaeman uenb AO0NXKHA ObiTb onpeaeneHa KaK YeTbIpexmnoNtCHUK ¢daiinom
¢opmata Touchstone (*.s2p). B danne copepkutca Tabnuua S-napameTpos
nckntovaemoi uenm: S11, 521, S12, S22 ana paga 4acTor.
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Hactpoiika u BKknoueHue/BbiKnoueHne GyHKLMU UCKIIOYEHUA Lenu

Bbibepute Kannbpyemobln KaHan (cm. n. Bblbop akKTUBHOro KaHana) U yCTaHOBUTE
napameTpbl KaHana (4acToTHbIN gnanasoH, nonocy MY n apyrue).

Haxkmute KHONKKM AHanu3 > MoaenmpoBaHue OCHaCTKU.

WenkHnte no nonto ®ailn S-napameTpoB, PACMONIONKEHHOE Mog nojaem
UckntouyeHue uenu u Bolbepute dpann.

LlenkHuTe no nontwo Ucknoyaemble uUenu 18 NepekNtoYeHns  mexay
COCTOAHUAMMU PYHKLNMN.

NMPUMEYAHUE — OyHKUMA UCKAIOYEHMA LEeNN He MOXKET ObITb BK/IIOYEHA, MOKA He
yKa3aH ¢ann S-napameTpoB UCKAOHAEMOMN LENM.
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PB4 Kannbposka

Y DUNeTpauns

AHanwuz

MonenvpoBaHWe 0CHACTKK

MNpeobpazoeanue Z nopTa
OTrn

Mopt Z0
50 Om

Mcknioyaemele Lenu
OTrn

Qain S-napaMeTpoB b

BcrpaveBaemblie uenun
OTrn

Qain S-napaMeTpoB

CALCulate:FSIMulator:SENDed:DEEMbed:PORT:STATe,

SCPI

CALCulate:FSIMulator:SENDed:DEEMbed:PORT:USER:FlLename

NPUMEYAHUE @PYyHKUMA WUCKNIOYEeHMe Lenu 3aTparnsaer Bce
KaHana. MNocne BKAKOYEHMA GYHKLMW UCKNOYEHWUA LLENU B
CTPOKe cocTosHMA rpaduka Obyaer oTobpakarbca cTaTyc
[Uckn] (cm. n. CTpoka cocToaHms rpadurka).
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BcTtpanBaHue uenu

BcTpanBaHuMe Lenu —3To matemaTmnyeckaa GyHKLMA Npeobpa3oBaHNA N3MEPEHHDbIX S-
napameTpoB peasibHOM Lenu, K KOTopown fob6aBAseTCA HEKOTOPaA BUPTYyasibHas Lenb
(cMOTpM  pUCYHOK HWKe). PyHKUMA NO3BONAET CMOAENMPOBATb MapamMeTpbl
nccnegyemoro ycTpouctsa nocne pobasneHuma cornacyowmx uenen. DyHKUuMA
NPMMEHMMA TOJIbKO ANA U3MepeHusa KoapPpuumnmeHToB oTpaxkeHma (S11,S22 u . a.).

®PyHKUMA BCTpaMBaHUA UENU nABAsSeTCA O0OpPaTHOM MO OTHOWEHWIO K  GYHKUUK
WCK/IFOYEHUA LEeNu.

MopT
I
I’ bt Hcocnepyemoe
é ° YCTPOMCTED

I
l
I
:q— HMzmeprembie S-napameTpol
I
I
I

'

BcrpaveaHwe Lenm

'

Mopt

1

1

':. [iz:‘:l e WMcocnegyemoe

CTPOMCTED

I’ Touchstone) o yere

1

1

1

-f— Mogenvpyembie S5-napameTpbl

PucyHok 135 — BcTtpansaHue uenm
BcTpamBaemaa uenb A0NXKHA ObiTb onpedeneHa KaK YeTbipexmnostoCHUK ¢ainom

dopmata Touchstone (*.s2p). B doalne copepkutca Tabauua S-napameTpos
BCTpamBaemou uenu: S11, S21, S12, S22 ana psaga yacror.

HacTtpoiika u BkntoueHue/BbikntoueHne GyHKLUM BCTPAaUBAHUA LEeNn

BbibepuTe Kanmbpyemblii KaHan (cm. n. Bbibop aKTMBHOro KaHazna) U yCTaHOBUTE
napameTpbl KaHana (4acToTHbIN Ananal3oH, nonocy MY u apyrue).

Haxkmute KHONKKM AHanu3 > MogenmpoBaHue OCHaCTKU.
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WenkHute no nonto dailn S-napameTpoB, PaACMOJIOXKEHHOEe nog noaem
BcTtpanBaHue uenun u Bbibepute dpain.

UlenkHute no nonto BcTpauBaemble Uenu ANA NEPeKNoYeHUs  Mexay
COCTOAHMUAMU PYHKUUMN.

NMPUMEYAHUE — OyHKUMA UCKNIOYEHUS LEeNn He MOXKET ObITb BK/IKOYEHA, MOKa He
yKa3aH pann S-napameTpoB BCTPAMBAEMOWM LEMMN.

O emmewe
o e
f Mapkep

At emone
I. or

S|

- Tammaw

MogenupoBaHue 0CHaCTKK

MNpeobpazosanwe Z nopTa
OTKn

Mopt Z0
50 Om

Wcrnwodaemele uenun
OTKn

Dain S-napamMeTpoB

BcTpaneaemele uenun
OTKn

Dain S-napamMeTpoB b
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NMPUMEYAHUE

®PyHKUMA BCTpPaMBaHWA LENW 3aTparMBaeT Bce rpaduKkm
KaHana. MNocne BKAOYEHUA PYHKUMW BCTPAMBAHUA LENU B
CTPOKe cocToAHMA rpaduka byaetr oTobpaxkaTtbca craTyc
[Bctp] (cm. n. CTpoka cocToaHua rpadumka).
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BpemeHHasa obnactb

PednektomeTp mamepaer S-napameTpbl Mccneayemor uenu B 4acTOTHOM obnacTw.
NMpeobpa3oBaHMe BO BpeMeHHyl 06/1acTb ABASETCA MaTemMaTU4yeckon ¢yHKUMeNn,
TPaHCHOPMUPYIOLLEN M3MEPEHHbIE S-NapameTpbl B OTKAMK LENUM BO BPEMEHHOM
obnactu. PyHKUMA NPUMEHUMA TONIbKO AN1A U3MepPEeHUA KO3PPULMEHTOB OTPAXKEHUSA
(S11,S22murT. 4.).

[aHHaa ¢GyHKUMSA MoJenupyer Knaccuyeckyto ped/ieKTOMETPUID BO BPEMEHHOM
obnactn. CMbIC KOTOPOW 3aK/OYaeTcs B BO3AEMCTBMM HaA WCCaeayemyto Lenb
MMMNY/IbCHbIM WX CTYMEHYATbIM CUrHAZIOM C NOC/AeayoWMM aHaIM30M OTPaXKEHHOro
curHana. BenuumHa, nNPOAOMKUTENLHOCTL W POpPMA OTPArKEHHOro CUrHana
onpeaenstoT XapaKTep pacnpedeneHvMs  WMMNedaHca B - MUCC/eQyemMon  uenu.
OnucbiBaemblit pepneKTOMETP He OKa3blBaeT BO3AEMCTBMA Ha MCCeayemylo Lenb
MMMY/JbCHbIM WAM  CTYMNEHYaTbIM CUrHaN oM. BmecTo 3TOro w3 w3MepeHuin S-
MapameTpoB B 4YacTOTHOM 06/1acTU, NpeaBapuUTeNbHO YMHOMEHHbIX Ha GYHKLMIO
OKHa, anroputm Chirp-Z npeobpasoBaHMA PaccUMTbIBAET OTK/NK LLENU BO BPEMEHHOM
obnactu. MpeobpasosaHune Chirp-Z asnserca ob6obuweHnem npeobpasoBaHua Pypbe,
KOTOpOe NO3BONAET YCTaHaB/AMBaATb MPOM3BOJIbHbIE 3HAYEHWA Hayana M KOHLA
npeobpasoBaHUs.

MpeobpaszoBaHMe BO BPEMEHHOM 06/1acTM MOXHO aKTUBMPOBATb A/1A OTAENbHbIX
rpadMKoB KaHana. TeKkylMe 4acToTHble MapameTpbl rpaduka byayT npeobpasoBaHbl
BO BPEMEHHY0 061acCTb.

Tunbl npeobpasoBaHuA

Pexxum paguocurdana (PaguouMmnynbC) — MOAENVMPYET BPEMEHHOW OTKAMK
Y3KOMONOCHOM Uenu, He nponycKalower MNOCTOAHHbIM TOK, Ha WMMMYAbCHbIN
pPaauoCUrHan. B aTom peknume AmanasoH YacTOT MOMKET BblOMPATbLCA NMPOM3BOJILHO.
[aHHbIA peUM MPUMEHSETCA ANA MCCNef0BaHUA YCTPOWMCTB He MPOMyCKatoLwmx
MOCTOAHHbLIN TOK, HanpuMmep K MoA0COBbIM GunbTpam. Pexum paaumocurHana
onpeaenser Oia UenNn paccToAHWE A0 HeoAHOPOAHOCTM MMMedaHca, HO He aaeT
MHPOPMaLMM O XapaKTepe 3TON HEOAHOPOAHOCTH. PaspelatouLas cnocobHOCTb 3TOro
pexnma BO BpeMeHHOM 06/1acTu B ABa pa3a HUXKE, YEM B PEXMME BUAEOCUTHANS;

PeXXum BupeocurHana — MoaeIMpyeT OTKAUK LLenu, NPonycKatowen NoCTOAHHbIN TOK,
Ha:

L4 BMAEOMMﬂyHbC — OTK/IUK UeNn Ha MMNynbC;

e Bugeonepenag — OTK/IMK LIENM Ha eauHMYHbIV nepenaa.

Batom pexnme aAnana3oH 4acCTtoT AO0/1XKEH NpeacTtaBnATb coboi FapMOHMl-IECKMl‘;I pPAa
— yactota B ntoboit Touke namepeHnAa AOOoNXKHa 6bITb uenbim 4Yncnom, KpaTHbIM
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HayanbHOW YacToTe Auanas3oHa. PednekTomeTp noaaep:KMBaeT aBTOMaTUYeEcKoe
npeobpa3oBaHMe TEKYLLEro AMana3oHa YacToT K rapMOHMYECKOMY BUAY.

[Ona paHHOroO pexXmMma HeobxoAuMMO 3HATb BE/IMUYMHY OTK/AMKa UCCaeayemoro
YCTPOICTBA Ha MNOCTOAHHOM TOKe. ITO 3HaYeHME HE MOXKET ObITb M3MEPEHO CaMUM
pepnekTomeTpom. 3HauyeHMe NOoCTOoAHHOM cocTasnawowen (B Toyke F = 0 lwu)
WMHTEPNOJINPYETCA UCXOAA N3 U3MEPEHUA B HAYa/IbHOM YacTOTe AManasoHa C YacToToMn
Fmin.

PeXXumMbl BUAEOCUIHaNa NPUMEHAETCA ANA UCCAEA0BaHMA YCTPOMCTB NPONYCKaLWLNX
MOCTOSIHHbIM TOK, Hanpumep Kabenen. PexuMmbl BWOEOCUIHaNa onpeaenstoT
paccToaHMe A0 HeoAHOPOAHOCTM MMMedaHca W NPeAocTaBNAlT MHPoOpmauMio O
XapakTepe 3TOM HeoAHOPOAHOCTM (Hanpumep, 06pPbIB MAM KOPOTKOE 3aMbiKaHME).
Pexxum Bupeonepenag yaobeH nn1a u3mMepeHMA pacnpegeneHus umnegaHca no
A/IVHE uenu.

Paspeluatow,as cnocobHOCTb pexnuma BUAEOMMMNYAbCa BO BpemeHHOM obiacT B ABa
pasa Bbllle, YemM B peXxMme pagmocurHana.

OKOHHaA pyHKUMA

®yHKUMA BpemMeHHOW 06s1acTM Mcnonb3yeT OKHO Kainsepa gns npeaapuTenbHOM
06paboTKM pJaHHbIX B 4acTOTHOW o6s1acTU. Mcnonb3oBaHME OKHa no3BoaAeT
YMEHbLWNTb MNapasuTHble 6ueHua (GOKOBble NenecTkn) BO BPeMeEHHOM obnacty,
BbI3BaHHblE PE3KMM W3MEHEHMEM [aHHbIX Ha rpPaHULAax AuanasoHa 4YacTOTHOM
obnactu. MnaToit 3a yMmeHblueHMEe OOKOBbIX NENEeCTKOB SABAAETCA pacliMpeHue
A/IUTENbHOCTM TNaBHOrO JIENecTKa OTKAMKA Ha MMMNYJIbCHbIMA CUTHAA UKW yBEAUYEHUE
ANNTeNbHOCTU GPOHTA peakuumn Ha Bugeonepenaa.

Bo3amoxeH Bb|60p O4HOro n3 Tpex d)MI-(CMpOBaHHbIX TUMOB OKOH:

o MuUHUMYM (NPAMOYronbHOE)
e Hopma

o Makcumym
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Tabnumua 24 — XapaKTepmucTMKM GUKCUPOBAHHbIX BUAOB OKOH

Buaeoumnynbc Buaeonepenag,

OKHO YpoBeHb AnntenbHocTb  YpoBeHb AnntenbHoCTb
60KOBbIX MMmnynbca 60KOBbIX dpoHTa (10-
nenectkos (50 %)* nenectkos 90 %)

0.6 0.45

MuWHUMYM —-13 pb . -21pb

Fstop_Fstart Fstop_Fstart
0.98 0.99
Hopma —44 pb v - 60 ab
Fstop_Fstart Fstop_Fstart
1.39 1.48
MaKkcumym —-75pb 7 —-70 nb
Fstop_Fstart Fstop_Fstart

NMPUMEYAHWUE — AnnTenbHOCTb B pekmMme pagmonmnyibca B 2 pasa npesblwaeT
3Ha4yeHne B pexxnme BUAEOMMIYbCa.

NMPUMEYAHUE MockonbKy Npeobpa3oBaHne BO BpeMeHHY 061acTb MOXKET
6bITb NPUMEHEHO K OTAE/NbHbIM rpadmMKam KaHana, eauHuLbl
M3MEepPeHMa No ocn X M TUM oTpaxkeHus (B obe CTOPOHbLI/B
O/ZlHY CTOPOHY) 3aBUCAT OT BbIOPAHHOIO aKTUBHOTO rpadmKa.

BkatoueHune npeobpasoBaHusa BO BpeMeHHylo 061acTb

Bbibepute Kanubpyembiii KaHan m rpaduKk (cm. n. Bblbop aKTMBHOro KaHana M
Bblbop aKkTuBHOro rpadwuka). YcraHoBUTE nNapameTpbl KaHana (4acTOTHbIN
AvanasoH, nonocy MY u gpyrve) n napametpbl rpadurka.

Haxmute KHOMKn AHanus > BpemeHHaa 061acTb, B OTKPbIBLLUEMCA OKHE LENKHUTE
no nonto BpemeHHas 061acTb 419 NEPEKNOUEHNA MEXKAY COCTOAHNAMM QYHKLUMN.
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AHanuz

PB4 Kannbposka

Y DuneTpaums

BpemenHan obnacre

BpemenHas obnactb
OTrn

Crapt
-1.7 HC

Cron
100 nc

Ea. usmepenns
Bpemsa, HC

Twn oTpaxeHna
B obe cTopoHsl

Twun oTKNWKa
Pagnounmnynbc

OkHo Kaiizepa
MuHMRMYM

[
LenHTp
-800 nc

Monoca
1.8 HC

Kozd. 3amennenns
1

SCPI CALCulate:TRANsform:TIME:STATe
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NMPUMEHAHUE ®yHKuMA npeobpa3oBaHMA BO  BpemMeHHyl  061acTb
[IOCTYMHA TONIbKO /18 IMHENHOIO PEXKMMa CKaHUPOBaHMA Mo
yacrore.

YcTaHOBKa AMana3oHa ﬂp606p33OBaHMﬂ

®PyHKLUMA Npeobpa3oBaHMA BO BpeMeHHYH 061acTb NO3BOMIAET YCTAaHOBUTb AMANa3oH
N3MepeHnss BO BpeMeHHOM 061acTu B npeaenax gvanasoHa ogHo3HayHoctu Chirp-Z
npeobpasoBaHMA. OTKAMK BO BPEMEHHOW 006nacTM ABAAETCA Nepuoguyeckomn
bYHKUMEN M3-33 OMCKPETHOrO XapakTepa OTK/AMKAa B 4acToTHOW obnactu. Mepuop
0AHO3Ha4yHoCcTM AT BO BpeMeHHOW obnactn onpegenAeTca warom usmepenua AF B
YyacToTHOM obnacTu:

AT = i AF = Fstop_Fstart
AF; N-1 ,rae
F — Ha4a/Z1bHaA 4aCToTa AMana3oHa CKaHNPOBaHUA,
start
F — KOHEeYHaA 4aCToTa AMana3oHa CKaHNPOBaHUA,

stop

N — KoAn4ecTBo TOYEK U3MEPEHUA.

Echn wmsBecTteH Ko3dPUMUMEHT 3amensieHMAa M3MepsaeMor Uenu, Hanpumep, B
KOaKcManbHOM Kabene, BPEMEHHOM WHTEPBa/sl MOXET ObiTb MepecynuTaH B
baKTuyeckyto  Ppu3myeckyto anmHy. HacTtpolika KoaddpuumeHTa 3ameneHus
npounsBoanTCcA B pYHKLMU KOppeKLmm Kabens (cm. n. Koppekuus kabens).

Mepuog ogHo3HaYHOCTM AT nepecynTbiBaeTCA B Nepuos 04HO3HAYHOro onpeaeneHua
PaccToAHMA A0 HeoaHopoAHocTU npu mamepeHusax DTF (Distance to Fault) —
MaKCMManbHaa A/ IMHA KabenA, ONs KOTOPOM MOXKHO [OOCTOBEPHO OMNpeaenuTb
paccToaHMe A0 HEOAHOPOAHOCTU B Kabene:

VAT V. (N—1
DTE,,, = <2 _ _H ("D

2'(Fs:top_Fstart)’

re C — CKOpPOCTb CBETa B BaKyyMe;

o — K03 PUUMEHT 3ameaneHma B Kabene.

MakcumanbHoe 3HavyeHne DTF MOXHO yBeNMYUTb, YMEHbLUMB LWAr M3MeHeHUA
yactoTbl AF. Mpu nameperHunax DTF nepmnog ogHO3HAYHOro onpeaeneHna paccTtoAHmA
00 HEOQHOPOAHOCTM AONKEH NMPEBbIWATb A/IMHY U3MEPAEMOro Kabens.
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Hanpumep

Ecnn ycTtaHoBNAEeHA HavyanbHAA 4YacTOTa YACTOTHOro AmanasoHa cKkaHuposaHua 300
MTlu, KoOHeyHaa u4actoTa 600 MIluU, KonuvectBO TOYeK wu3amepeHna 10001,
KO3 PuUMeHT 3amegneHma 1, TO MaKCMMaNbHOEe OAHO3HAYHO onpepensemoe
paccToaHue A0 HEOAHOPOAHOCTU pPaBHO 4996,5 m, T.e. NPMMEPHO 5 KMm.

YcTaHOBKaA rpaHuL, AnanasoHa

[nana3oH npeobpa3oBaHMA 334aETCA YCTAHOBKOM BEPXHEN U HUMKHEWN rpaHuLbl 1Mbo
LEeHTPa MU NONOCbI AMana3oHa.

[nsa BBOAA 3HaUYEHMA HUKHEN U BEPXHEWN FPaHuLbl AMana3oHa WenKHUTe
COOTBETCTBEHHO Nno nosam CrapT 1 CTon 1 BBeAMTE 3HAUYEHMUS.

[Ona BBOAA 3HAYEHWUI LLeHTPa M NONOCbI AMana3oHa BpeMeHHoM obnacTtu,
MCMNONb3yiNTe cOOTBETCTBEHHO NonA LieHTp 1 Nonoca.

BpemenHan obnactb

BpemenHas obnacTte

OTkn

Crapt % UeHTp

-1.7 HC -800 nc

Cron lMonoca

100 nc 1.8 HC

Ea. nsmepenns Kosd. 3amennenns
Bpema, HC 1

Twun oTpaxeHna
B obe cTopoHsl

Tun oTKNMKa
Pagmounmnynsc

OkHo Kaitzepa
MuHKrMy ™M

Ana Bbl60pa eaANHUNUbI U3MepeHNA NapameTpoB BpeMEHHOI‘;I obnactu LWEeNnKHHUTE No
nonto Ep. nsmepeHma n Bbl6epMTe Hy)KHbIl‘/II TUN B OTKPbIBWEMCA OKHE.

570



NMPUMEYAHUE — Ecnn BbiGpaHbl eauMHWUUbl ANWHBI, HAacTPOMKa KoadpoduumeHTa
3ameg/ieHns QYHKUMM KOppeKkumn Kabena BAMAET Ha WKaay ocn X (cm. .
Koppekuua kabens).

En. wsmepenns

MeTpudyeckasn, M

Anrnuickasn, dyT

CALCulate:TRANsform:TIME:STARt, CALCulate:TRANsform:TIME:STOP

CALCulate:TRANsform:TIME:SPAN,
CALCulate:TRANsform:TIME:CENTer

SCPI

CALCulate:TRANsform:TIME:UNIT
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Bbi60op TMNa npeobpa3oBaHMA BO BpeMeHHyYK 061acTb

LLlenkHnTe no nonto Tun oTKAKKA 1 BbibepuTe TN Npeobpa3oBaHUs.

NMPUMEYAHUE — lMpu ncnonb3oBaHum TMNoB npeobpasoBaHma Bugeommnynbc
nnu Bugeonepenag BO3MOXHO aBTOMATUYECKM Npeobpa3oBaTb TEKYLL MM
AVanasoH YacToT K rapMOHMYECcKoOMY BUAY (CM. n. HacTponkum pexmma
npeobpa3oBaHuAa AN Lenen, NPOnyCcKaLWMX NOCTOAHHbIN TOK).

BpemenHan obnactb

BpemenHan obnacte

OTtrn

Crapt UeHTp

-1.7 HC -800 nc

Cron lMonoca

100 nc 1.8 HC

Ea. usmepenns Koad. zamennenns
Bpema, HC 1

Tun oTpaxeHns
B obe cTopoHsl

Twn oTKNMKA %
Paguonmnynsc Twn oTKIWKE

OkHo Kaitzepa
MUHKRMYM

Buaeomwmnynec

Buaeonepenag

SCPI CALCulate:TRANsform:TIME, CALCulate:TRANsform:TIME:STIMulus
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Bbi6op popmbl OKHa npeobpa3oBaHMA BO BpeMeHHYI0 061acTb

LenkHuTe no nonto OKHo Kaiizepa 1 BbibepuTe popmy OKHa.

BpemenHan obnacrb

BpemeHHan obnacTte

OTKn

Crapt UeHtp

-1.7 HC -800 nc

Cton Monoca

100 nc 1.8 HC

Eo. wsmepenns Koad. samennenns
Bpemsa, HC 1

Tun oTpaxeHns
B obe cTopoHsl

Twun oTKNMKa
Pagnoumnynec OkHo Kaiizepa

OkHo Kaiizepa %
Hopma
Marcurry
SCPI CALCulate:TRANsform:TIME:KBESsel
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Bbi60op TMNa OoTpaXKeHUA

Mpu M3mepeHnn KoapouUUMEHTA OTPAKEHUS MOXKHO BblbpaTb OAHOCTOPOHHUI MU
OBYCTOPOHHWUI TUN OTpakeHua. HacTponka "B obe cTopoHbl" MoKasbiBaeT obuiee
BPEMA UAWN PACcCTOAHME, KOTOPOE CUTHAN MPOXoAUT B 060MX HanpaBneHusx yepes UY.
Hactpoiika "B oAHYy CTOPOHY" NOKasbiBaeT BPEMA MM PACCTOSTHUE, KOTOPOE CUrHan
NPOXo4AnUT B OAHOM HanpasaeHuu yepes NY.

WenkHuTe no nonto Tun oTpaxkeHua u BbibepuTe mexay 3HavyeHMAMU B obe
CTOPOHbI 1 B 04HY CTOPOHY.

BpemenHan obnactb

BpemeHHana obnactb

OTrn

CrapTt Uentp

-1.7 HC -800 nc

Cton [Monoca

100 nc 1.8 Hc

En. wsmepenns Kosd. samennenns
Bpema, HC 1

Twun oTpaxeHna %
B obe cTopoHsl

Tun oTHNMKa
Pagmonmnynsc

OkHo Kalzepa
MuHMMy M

SCPI CALCulate:TRANsform:TIME:REFLection:TYPE

HacTpoiiku KoppeKuumn Kabens

Koraa B KayectBe eguHULbl U3MEPEHUA NapamMeTpoB BPeMeHHON obnacTu BbibpaHa
eOMHULA OJ/1MHbI, HacTpoiKa KoadduumeHTa 3amegnieHna B QYHKUMU KOPPEKUUU
Kabens BAMAeT Ha WKany ocn X (noapobHee cm. n. Koppekuua kabens).
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Hactpoiiku pexXMuma npeobpasoBaHMAa Ana uUenei, NPONyCKaloWmxX
NOCTOAHHDbIN TOK

Mpyu mMcnonb3oBaHUKM TUMNOB nNpeobpasoBaHus Bugeoumnynbc unv Bupgeonepenap,
AManasoH YacToT CTUMYA AOJIKEH NPeacTaBnATb COBOM rapMOHMYECKUIA pAL, 4acToT,
TO eCTb YacTOTbl B TOYKAX M3MEPEHUs OO0/KHblI OblTb KpaTHbI HayanbHOM YacToTe
AnanasoHa FmuH. TeKywuidi gmanasoH 4acToT MOMKET ObiTb  aBTOMaTUYECKM
npeobpa3oBaH K rapMOHMYECKOMY BUAY.

[Ons aBTOMAaTMYecKkoro npeobpas’oBaHMA TEKyLLero AuanasoHa 4YacTtoT K
rapMOHMYECKOMY BUAY HAXKMUTE KHOMKY YCTaHOBUTb rapM. PAA YacTorT.

Eper._.-IEHHaﬂ ﬂfiﬂr_:ﬂ:.'-rl:l

BpemeHHana obnactb

OTrn

Crapt UeHntp

-1.7 HC -800 nc

Cton Monoca

100 nc 1.8 HC

En. wsmepenns Koad. samennenns
Bpema, HC 1

Twun oTpaxeHna
B obe cropoHsl

Tun oTKNMKa
Paguoumnynec

OkHo Kalzepa
MuHKMy M

SCPI CALCulate:TRANsform:TIME:LPFRequency

NPUMEYAHUE HacTtpoika pexmma npeobpasoBaHus uenewn,
NPOMNYCKalWMX MNOCTOAHHbIA TOK, B (YHKUMM Ccenekumm
BbINO/IHAETCA  QHAJIOTMYHO  HAcTpoMKe B QYHKUMMK
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BpemeHHon obnactn (cm. n. Cenekuma BO BPEMEHHOWM
obnactn). HacTpoiika OKasblBalOT OAMHAKOBOE BAUSAHWE B
GYHKUMM  CcenekuuMmM BO  BPEMEeHHor obnactm
npeobpa3oBaHMA BO BpeMeHHYto 061acTb.

576



Koppekuua kabensa

PyHKUMA KoppeKuun Kabena no3BosseT Npu M3MepeHunm BO BpemeHHon obnactu
CKOPPEKTMPOBATb NOTepu B Kabene nNponopumoHasbHO ero AauHe. YuuTbiBaerca
3aMef/IeHMe CUrHana u notepu B Kabene (B AB/m), M3MepeHHble Ha YKa3aHHOWM
yactoTe. Bce XapaKTEPUCTMKM MOXKHO 334aTb BPY4YHYH WM BblibpaTb U3 Tabauupbl
npegonpeaeneHHblx Kabene. Tabnunua cogepuUT CNMUCOK PasIMYHbIX Kabenen ¢ mnx
napameTpamu, KOTOPbIN MOXKHO U3MEHATb U AONONHATD.

MporpammHoe obecneyeHMe COAEPXKUT MPeasonpeneneHHbI  CUCOK  Kabenew.
Kaxkapi Kabenb CoaepKuUT creayrowme XxapakTePUCTUKM:

® KO3pODUUMEHT 3amenieHna — 3TO OTHOLWIEHME CKOPOCTU pPacnpoCTpaHeHun
CUrHanNa B IMHUN Nepesaydn, K CKOPOCTU 3TOro CUrHana B Bakyyme. KoadpoumumneHt
3amenIeHnss  ABNAETCA  MOMNPaBOYHbIM  KO3dPMUMEHTOM NpPU  pacyeTax,
CBA3bIBAIOLLMX 3NEKTPUYECKYIO 3a4ePKKY U GaKTUUYECKYHO PUIMYECKYIO A/IUHY.
Mpn OTKNOYEHHOW KoppeKLmn Kabens, KoadPUUMeHT 3amea/ieHNA NPUHMMAETCA
paBHbIM 1. OnA noayyeHMA TOYHOrO MECTOMOJIOXKEHMA pPaCCOrnacoBaHMA B
Kabene, YKaxkute Ko3pduumneHT 3amep/ieHus, COOTBETCTBYHOLLUMN
ncnonblyemomy Kabenw. Hanpumep, Kabenb C MNOAMITUNEHOBLIM
ONINEKTPUKOM uMeeT KoadpoduumeHT 3ameanenus 0,66, a kabenb ¢ Tep10HOBLIM
ananektpukom — 0,7;

e oTepwu B Kabesie — KOMNeHcaUma 3aTyXxaHWa curHana B Kabene. 3HaueHne noTepb
B Kabene 3agaerca B 4b/Mm;

® 4acCToTa, Ha KOTOpOVI 3a44aK0TCA NOTEPU B Kabene.

KoadpuumeHT 3ameaneHuns ncnonbsyerca Ana npeobpasoBaHUa eauHUL, BPEMEHU B
€OMHULbl  ONWHbL. 3HayeHMe noTepb B Kabene Ha onNpeaeneHHoln 4acrtote
MCNONb3YeTCA ANA KOMMNEHCaLUUKM 3aTyxaHusa B Kabene, ytobbl, HaNnpUmMep OTKAMK Ha
06pbIB LeNK H6biN paBeH eanHULLE.

Mo ymonyaHuio GpyHKUMA OTKAKOYEHA M MpPOorpaMMHoe obecneyeHue He y4yuTbiBaeT
3aMef/IeHMe CUrHana M notepu B Kabene B npouecce U3MEPEHMI PaccToAHUA A0
HEeo4HOPOAHOCTM B Kabene. [NA NOBbIWEHUA TOYHOCTM M3MEPEHUN Y4YeT 3STUX
MapameTpoB B MU3MEPEHMAX MOXKHO BHECTU ABYMA CNocobamu:

e BbibepuTe TN U3MepAaemMoro Kabena ns cnucka kabenem, B KOTOPOM COAEPHKUTCA
MHPOpPMaLMA O NOTEPAX, HaCTOTE Ha KOTOPOK OHM onpeaeneHbl U KoapduuneHTe
3aMen/iIeHuns 415 Kaxkgoro kabens;

e BBEAMTE BPY4YHYH MOTEPM, YacToTy W KOIPOUUMEHT  3amepn/ieHus,
COOTBETCTBYHOLLME N3MepsieMoMy Kabento.
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Bce xapaKTepucTMKM Kabena moryT ObiTb M3MeHeHbl. Cnucok Kabenei MOXKHO
OOMNONHATb, BO3BPalWLATb B MNEpPBOHAYa/IbHOE COCTOAHME, COXpPaHATb B ¢dakn u
BOCCTaHaBAMBaTb M3 paina.

BKnloueHMe KoppeKLun notepb Kabens

Hakmute KHonkn AHanus > BpemeHHasa obnactb > KoppeKuus notepb B Kabene.
B OTKpbiBWEMCA OKHe wWenkHute no nonto KoppeKkuus notepb B Kabene gns
NepeKkaoYeHNA MexXay COCTOAHUAMM QYHKLUN.
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AHanuz

PB4 Kannbposka

Y DuneTpaums

BpemenHan obnacre

BpemenHan obnactb
OTrn

Crapt
-1.7 HC

Cton
100 nc

En. wsmepenun
Bpema, HC

Twun oTpaxeHna
B obe cTopoHsl

Twun oTKIWKa
Paanoumnynec

OkHo Kansepa
MuHMMYyM

LleHTp
-800 nc

Monoca
1.8 HC
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Koppekuwsa noTepe B Kabene

Koppekuwa noTepb B Kabene h
OTEn

Mapka kabena

Ko3ad. zamennenna
1

MoTepn
0 ob/m

YacroTa
1My

SCPI SENSe:CORRection:TRANsform:TIME:STATe
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Bbi6op Kabens ns cnucke kabenewn

Haxmute KHoMKn AHanus > BpemeHHana o6nactb > KoppeKuua notepb B Kabene.

LWenkHnte no nonto MapKa Kabens B okHe Koppekuusa notepb B Kabene.
BbibepuTe HY»KHbIN TUM Kabens B CNUCKE N HaXKMUTE KHOMKY Bblbpatb.

MPUMEYAHUE — BbibpaHHbI TN Kabens otobparkaetca B none MapKa Kabens B
okHe KoppeKuusa notepb B Kabene.

Koppekuwsa noTepb B Kabene

Koppekuwsa notepe B kKabene
OTKn

Mapka kabena %

Koad. 3amenneHuns
1

MNoTepw
0 ob/m

YacToTa
11Ty

Crvcok kabenei

Onpepenex 0 nB/m 11
Monb30BaT ENEM
2 RG142 0.69 0.443 pb/m 11Ty
4 RG174 D.66 0.984 pb/m 11Ty
RG178B 1.509 gb/m  1T1Ty

___
= =N EENEEN
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SCPI SENSe:CABLe:SELect

PepaKktnpoBaHue cnmucKka Kabenei

MporpammHoe obecneyeHne COAEPKUT NpPenyCcTaHOBNEHHbIN CMUCOK Kabenen (cm.
PUCYHOK HuKe). Kaxaaa cTpoKa CrnucKa COAEeprKUT Ha3BaHWe Kabens u cnepytouimne
ob6s3aTeNbHble NapameTpbl: KO3OPUUMEHT 3ameneHns, NOroHHbIe NOTepu B Kabene
M YaCTOTY, HA KOTOPOW OHM BbINN N3MEPEHDI.

Bce mons cnucka AOCTynHbl A1 peaakTupoBaHuA. Ecan B cnucke HET onucaHus
Kabens, ero MoXHo f06aBUTb. JIl06ble MI3MEHEHMA COXPAHAIOTCA aBTOMATUYECKM.

Twn Koo. MNoTtepn YacroTa
3amMeqneHns

3 | Onpeaenen 1.0 0 aB/m 1 My
Nonb30BaTenemM

2 RG142 0.69 0.443 pb/m  11Tu

3 RG17, 17A 0.659 0.18 ob/m 11Ty

4 RG174 0.66 0.984 pb/m 11Ty

5 RG178B 0.69 1.509 gb/m 11Ty

PucyHoK 136 — MNpumep cnucka kabenen
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Ha

XMUTE KHOMKK AHanu3 > BpemeHHasa o6nactb > KoppeKkuua notepb B Kabene.

LLenkHuTe no nonto MapKa Kabensa B okHe KoppeKuua notepb B Kabene.

B oTKpbiBlemMca okHe CNUCOK Kabeneii:

e anA  pobasneHus/yganeHus  CTPOKM B CMUCKE  HAaXKMUTE  KHOMKM
[Do6aBuTb/YBanuTb COOTBETCTBEHHO;

® 017 PeJaKTUPOBAHMUA 3HAYEHUI OBaXKAbl WEeNKHUTEe no adveirke Tun, Koad.
3ameganeHun, Notepu nnmn HYacrora B cTpoKe Kabena 1 BBegute Heobxoammoe
3HayeHWe NapameTpa;

® NnA BOCCTAHOB/NEHMA CNUCKa Kabenemn A0 3aBOACKUX YCTAHOBOK MU OTMEHDI
BCEX MO/1b30BATE/IbCKUX USMEHEHNIN HAXKMUTE KHOMKY BOCCTaHOBUTb CMUCOK;

® 019 COXpPaHEeHMA CNUCKA Kabeneh Ha AUCK HaXMuTe KHOMKy COXpaHuTb
CNUCOK Kabeneit. Bbibepute nyTb M BBeauTe umA ¢anna B OTKpPbIBLUEMCA
OKHe;

® /19 3arpy3Kn CNMcKa Kabenen € gUCKa HaXKMUTE KHOMKY 3arpysuTb CMMUCOK
Kabenen. Bbibepute nyTb M BBEAMTE MMA ¢anna co CNUCKOM Kabenen B
OTKPbIBLUEMCS OKHE.

P

5

Onpepenex 0 15/m 1My
MoNb30BaT £NEM

RG142 0.69 0.443 pb/m  1T1Ty
RG174 0.66 0.984 pb/m 11Ty
RG178B 0.69 1.509 gb/m  1T1Ty

SCPI MMEMory:LOAD:CBList
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YcTaHOBKa notepb U Ko3pPuumMeHT 3ameaieHUA Kabensa BpyUHyto

Haxkmute KHonkn AHanus > BpemeHHas obnactb > KoppeKuus notepb B Kabene.

B oTKpbiBWemcs okHe KoppeKuua notepb B Kabene v Beegute:

e 3HaueHue KoapduumeHTa 3ameaieHuns B nose Koad. sameanenms;
® 3HaueHue NOroHHbIX NoTepb B Kabene B none MNotepw;

® 3HAQYEeHMe 4acToTbl, Ha KOTOPOM OnpeaeneHbl NOroHHble nNoTepu Kabens B
nose Yacrora.

Koppekuwna noTepb B Kabene

Koppekuwa noTeps B Kabene
Brn

Mapka kabens
RG17, 17A

Ko3sd. zamennenns %
0.659

MoTepw
0.18 nb/m

YacroTa
11Ty

SENSe:CORRection:TRANsform:TIME:RVELocity,
SCPI SENSe:CORRection:TRANsform:TIME:LOSS,
SENSe:CORRection:TRANsform:TIME:FREQuency

NPUMEYAHUE KoaddunumeHT 3amenneHuna, notepu U 4actoTa, Ha KOTOPOM
OHM onpeaeneHbl, TakKXKe MOryT OblTb YCTaHOBAEHbl ANA
BblbpaHHOro Kabena B cnucke Kabenen. W3meHeHue
napameTpoB Kabena B okHe KoppeKuua notepb B Kabene
He U3MeHAET NapamMeTpbl 3TOro Kabens B cnucke kabenen.
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Cenekuua BO BpeMeHHo obnactu

Cenekumsa BO BpeMeHHOW 06/1acTM — 3TO maTtemaTuyeckas GyHKUMA, NO3BONAIOLLAA
YOANUTb HeXenaTeNlbHble OTK/AUKWU, UCNOoNb3ys npeobpasoBaHMe BO BPEMEHHYH
obnactb. PyHKUMA BbLINOMHAET Npeobpa3oBaHNE M3MEPEHHbIX S-napameTpoB BO
BPEMEHHY0 006/1acTb, MO3BOMIAET BbIOPATb HYMKHbIM AMAaNa3oH BO BpPeMEHHOM
obnacTu, yaanser oTKAMK BHYTPU (MM BHE) 3TOrO AManasoHa M BbINOHAET obpaTHoe
npeobpasoBaHMe B YaCTOTHYHO 061acTb. PYHKUMA NO3BONAET YCTPAHUTL U3 YACTOTHOM
XapaKTePUCTUKM MUCCNeayemMoro YCTPOWMCTBA MapasvTHble BAUAHWUSA OCHACTKKM, ecnu
MOJIE3HbIM W MAPa3UTHbIN CUrHabl Pa3aefieHbl BO BpEMEHHOM 06nacTu.

PekomeHayemas npoueaypa BpEMEHHOM CeNekunn BbirnaauT cieayowmm obpasom:

® UCNoNb3ynte GYHKUMIO BPEMEHHOM 06NacTM 418 NMPOCMOTPA PaACNONOMKEHMUA
MONE3HbIX U MAPA3UTHbIX OTKIMKOB W MPUHATUA pPELEeHUA O NOKANU3auuu wm
yAaneHnn napasuTHbIX 3G PEKTOB;

® BK/IIOYUTE CE/IEKUMI0O BO BpemMeHHoM 06/1acTM U yCTaHOBUTE TpaHMLpbI
BPEMEHHOTrO OKHa A/15 HaUy4LIEero yCTPaHeHUs NapasmMTHOIO OTK/AMKA;

® OTKNOUNTE OYHKLUMIO BPEMEHHOM 001acTU M NPOCMOTpPUTE OTKAMK 6e3
napasuTHbIX 3pPeKToB B YacTOTHOM obnacTu.

DyYHKUMA BKAKOYAET ABa TUM OKHa:

® N0/I0COBOMN — YAOANAET OTK/IUK 3a npeaenamm BpeMeEHHOIro OKHa,

L pE)KEKTOprIﬁ — YAanAeT OTKAUK BHYTPU BPEMEHHOIO OKHa.

OKHO NpsIMOYrosibHOW Gpopmbl NMPUBOAUT K MOABAEHUIO MaPa3UTHbIX OCLUUNNALMMA
(bOKOBbIX NEMECTKOB) B YaCTOTHOM 061aCTU M3 — 33 PE3KMX U3MEHEHUI CUTHaNa Ha
rpaHuLaX OKHa.

ﬂ,]’lﬂ YMeHbLUEHUA OGOKOBbIX NENECTKOB NPUMEHAKOTCA Pa3/INYHbIE d)Oprl OKHa:

® MaKCMMyM — Haubosee crnaxkeHHoe no ¢opme OKHO;

® LUMPOKaA;

® HOpMa;

* MMHUMYM — dopMma Hanbonee NPUBAUNKEHHAA K NPSMOYTO/IbHOM.

Bbibop $popMbl OKHA ABNAETCA KOMMPOMMUCCOM MEXKAY Pa3peLlatoLLen cnocobHOCTbIo
M YPOBHEM Napa3UTHbIX OOKOBbIX snenecTtkoB. OKHO MNPAMOYrofibHOM ¢GopMbl
NPMBOAUT K NOABNEHWUIO NAPa3UTHbIX OCUMNNALNIN (DOKOBbIX 1ENECTKOB) B YaCTOTHOM
06nacTn U3-3a PE3KMX M3MEHEHWN CUrHana Ha rpaHuLax OKHa. lNpu M3mMeHeHuu
$bopMbl OKHa OT MWHMMANbHOW [0 MAKCMMaNbHOW YpPOBEHb OOKOBbLIX /1€MNECcTKOB
YMEHbLUAeTCca, M OOHOBPEMEHHO najaeT pa3pelarwas cnocobHOCTb OKHa.
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XapaKTepUCTUKM Pas3iMyHbiX GOPM OKHa, AOCTYMHbIX B OQYHKUMM BPEMEHHOM
cenekumMn npmueBeaeHbl B Tabaumue HuxKe.

dopma oKHa Buageoumnynbc Pa3speluarowan cnocobHocTb
YpoBeHb (MMHMMaNbHaA AAUTENbHOCTD
60KOBbIX OKHa)
nenecTKkos
M 2.8
MHUMYM —48 nb
Fstop ~Fstare
Hopma —-68 ob 5.6
Fstop ~Fstare
LLnpokasn -57 pob 88
Fstop ~Fstare
Makcumym —70 ob 254
Fstop ~Fstare
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BkntoueHue 1 oTKAoueHUE PYHKL UM BpeMEHHOM ceNeKkuum

Haxxmnte KHONKM AHanu3 > BpemeHHaa cenekuusa, B OTKPbIBLUEMCA OKHe
WeNKHUTe no nono BpemeHHasa cenekuua 1A NeEpPekNOYEHUA  Mexay
COCTOAHUAMM QYHKLUN.

AHanmz

PB4 Kannbposka

Y DunsTpauns

N
=
o
&
=

BpemeHHaa cenekuus
BpemeHHas cenexkums
OTKn
CrapT LeHTp
-10 HC 0 nc
Cton MNMonoca
10 He 20 HC
Tun
Monocosoit
Mopma
Hopma

SCPI CALCulate:FILTer:TIME:STATe
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NMPUMEHAHUE ®OYHKUMA BPEMEHHON CcenekumMM [OCTYyMNHa TOJ/IbKO A4/1Aa
NMHEMHOTO PeXKMMa CKaHMPOBaHMA MO YacToTe.

YcTaHOBKa rpaHuL, OKHa BpeMEeHHOM ceneKkuumn

FPaHWLbl OKHA BPEMEHHOWN CeNeKuMM 3a[aloTCA YCTAHOBKOM BEPXHEM M HUKHEWN
rpaHuLbl NM60O LEHTPA M NONOCHI OKHaA.

,ﬂ,l’lﬂ BBOJda 3Ha4YeHUA HUMXKHEN 1 BerHEI‘;I rPaHULUbl OKHa WEeNKHUTE NOo NoNAM
C'rap'r nnm CTon COOTBETCTBEHHO U BBEAUTE 3HAYEHME C NMOMOLLLbIO KN1aBUaTypbl.

[Ona BBOAA 3HAYEHWUM LLEeHTPA M NON0Cbl OKHA BPEMEHHOM CeNEKLMN, UCMONb3YITE
cooTBeTcTBeHHO nonA LleHTp v NMonoca.
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AHanuz

PB4 Kannbposka

Y OuneTpauma

N
=
o
m
=

BpemeHHan cenekumns
BpemeHHas cenexkuws
OTHn
Crapt N Lentp
-10 HC 0 nc
Cton Monoca
10 Hc 20 HC
Tun
MNonocosoit
MQopma
Hopma

CALCulate:FILTer:TIME:STARt, CALCulate:FILTer:TIME:STOP

SCPI
CALCulate:FILTer:TIME:SPAN, CALCulate:FILTer:TIME:CENTer
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YCTaHOBKa TMNa OKHA BPeMeHHOMU ceneKkumm

Haxxmnte KHONKM AHanu3 > BpemeHHaa cenekuusa, B OTKPbIBLUEMCA OKHe
WwenkHuTe no nonto Tun. Boibepute Tnn mexay Monocosoit nnv PeKeKTOpPHbIN.

AHanuz

PB4 Kannbposka

Y DuneTpaums

N
=
o
m
=

BpemeHHan cenekumns
BpemeHHas cenexkuws
OTHn
CrapT LieHTp
-10 He 0 nc
Cton Monoca
10 Hc 20 HC
Tun
MNonocosoit m
MQopma
Hopma

SCPI CALCulate:FILTer:TIME
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YcTaHOBKa ¢popMbl OKHa BpeMeHHOM ceneKkuum

LLenkHuTe no nonto Popma u BbiIbepuTe HyKHY GOPMY B OTKPbIBLUEMCA OKHE.

PB4 Kannbposka

Y DUNeTpauns

N
=
°
s
=

BpemeHHan cenekuma
BpemeHHas cenexkums . .
-
Crapt UeHntp
-10 HC 0 nc
MuHMMy™M
Cron Monoca
Tun
MonocoBoii Lnpokan
Mopma
Hopesa b Makcurrym
SCPI CALCulate:FILTer:TIME:SHAPe
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MpeobpasoBaHue S-napameTpos

®yHKUMA npeobpa3oBaHUs S-napaMeTpoB MCMO/b3yeTca A/a npeobpasoBaHuA
pe3ynbTaToOB U3MEPEHWI B Pa3iMyHble NapameTpbl . Kaxkgomy rpaduKy TakKe MoXKeT
ObITb Ha3HayeHa ¢YHKUMA npeobpas3oBaHUA S-napameTpa, KoTopas npeobpasyer
pe3ynbTaTbl UISMEPEHU B Cneayolme napameTpbl:

MapameTp ®opmyna
MmneaaHc oTpaxenns (Zr) 7r = 70, LTS
1-Sii
MposoaumocTb oTpaxeHna (Yr) v, = 1
Zr

Ob6paTHbI S-napameTp (1/5)

Sii

ok
KomnnekcHoe conpseHne s-  Sii
napamerpa (Comnyj)

NMPUMEYHAHUA:

1 Z0 xapaKTepuUcTUYecKnii MMneaaHc U3MepUTENbHOIO NopTa.

2 Sii — namepaembin S-napametp (i — 3HayeHme ot 1 go N, a N — KonmyecTBo
ncnonb3yembix pedIeKTOMETPOB).

NMPUMEYAHUE ®opmynbl ana Zr, Zt, Yr, Yt ABNAOTCA NPUBAUNKEHHBIMMU.
MpuyunHOM  mMcnonb3oBaHMA  NPUOAMMKEHHOrO  mMeToAaa
ABNAETCA CKOPOCTb WM3MepeHWA, Tak KaK A1a pacyeTos
MCNONb3yeTca OANH S-napameTp.

®yHKUuMA  npeobpasoBaHUs NPUMEHMMA K  OTAenbHOMY rpaduKky. [Mepep,

MCnonb3oBaHMEM YHKUUM HEOBXO0AMMO BblOpaTb aKTMBHbLIA rpaduk (cm. n. Bbibop
aKTUBHOIO rpaduKa).

BkntoyeHUe U oTKAoueHUe QyHKL MK npeobpasoBaHusa

HaxkmuTe KHonku AHanus > Mpeobpa3oBaHue, B OTKPbIBLUEMCA OKHE LLLEKHUTE Mo
nonto NpeobpasoBaHue ANA NEPEKNOUYEHUA MEXKAY COCTOAHUAMMN QYHKLUUN.
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AHanuz

PB4 Kannbposka

Y DuneTpaums

i
X
&
E

&

MNpeobpazosanue

MNpeobpasoBaque b
OTrn

DyHKELWA
WMmnepaHnc 2

UlenkHnte no nonto PyHKUMA M BblbepuTe HY)KHbI TMN npeobpasoBaHMA B
OTKPbIBLUEMCA OKHE.

F0BdHKE

MNpeobpazoBanne
peohp MposBogumocTb Y b
MNpeobpazosanue
OTKN MHeepcua 1/S
DyHKUWA
e [s ConpsbreHue
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SCPI CALCulate:CONVersion, CALCulate:CONVersion:FUNCtion

NPUMEYAHUE MNocne BKAtoYeHMA npeobpasoBaHMA S-napameTpoB B
CTPOKe COCTOAHUA rpadumKka byaer oTobpaxkaTbca ero cratyc
[Zr], [Yr], [1/S], [Conj] (cm. n. CTpoKka cocToaHMA rpadumka).

594



JlonyCcKOBbIi KOHTPO/b

[lonyCKOBbIN KOHTPONb — 3TO QYHKUMA aBTOMATMYECKOrO OMNpeaeneHus Kputepwus
«rogeH/6pak» ansa rpadmka nsamepsembix gaHHbIX. KpUtepmini oCHOBaH Ha CpaBHEHUMU
rpadpuKa namepaemon BeNMYMHbI C TMHUEN NPEeaEenoB.

JIuHnA npenenos cOCTOUT U3 OAHOMO UM HECKONbKMX OTPE3KOB (CM. PUCYHOK HUKE).
KarKapl OTPe30oK KOHTPOAMPYET BbIXOA WM3MEPAEMOM BENMYMHbI 3@ BEPXHWUN WK
HWUXKHUI npeaen. OTpes3oK 3a4aeTca KoopanHaTamum Hadana (X0, YO) n koHua (X1, Y1)
n TMnom. Tun npegena Makc nam MuH, onpeaenaetr KOHTPO/b BbIXO4a 3@ BEPXHUMN
NN HUXKHUIA Npeaen, COOTBETCTBEHHO.

M s11 AmnnamTypa nor 5.0 a6/ -15.0 ab NaH
10.0

5.0

0.0 il

-5.0

-10.0

>-15.0

-20.0

-25.0

-30.0

-35.0
-40.0

4000 8000 12000
PucyHok 137 — lMpumep nnHUKN npesenos
JIvhna npepenos 3agaetcA nonb3oBatenem B BuAe Tabauubl npepenos. Kaxpaas
CTPOKa Tabauubl NpeaenoB onpeaensetr oAMH OTPe3oK. PeaaKTupoBaHue Tabauvupbl
npenenos onMcaHo Huxe. Tabnmua MoxKeT bbiTb coxpaHeHa B ¢ainn *.lim, n 3atem

3arpy»eHa 13 danna.

NHAMKaumMa NMHUKM NpeaenoB MOXKET ObiTb BKAOYEHA NMBO OTKAOYEHa, HE3aBUCUMMO
OT COCTOAHUA GYHKLMM AOMYCKOBOIO KOHTPOIA.

Pe3ynbTaT GyHKUMM AOMNYCKOBOrO KOHTPO/1A OTOBparkaeTcs B LEeHTpe AMarpaMMbl:
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® B C/ly4ae NONOXKUTENbHOrO pe3ynbTaTa WMCMbITaHUA OTOOparkaeTca 3eneHbim
LuBeToOM 3HaK Hopma;

® B C/lyyae OTPULATE/IbLHOTO pe3ynbTaTa MCMbITaHUMA OTOOparkaeTca KpacHbIM
uBeTom 3Hak bpak. Touku rpaduKa, He npolealwime NPoBepKy, byayT TaK xe
BblE/IEHbI KPAaCHbIM LIBETOM (CM. PUCYHOK HUKE).

M s11 AmnnmTyaa nor 5.0 as/ -15.0 nb

4000 8000 12000

PucyHoK 138 —Npumep oTpuLaTenbHbIX pe3yabTaTOB AONYCKOBOro KOHTPONA

MapameTpbl AMHUU Npeaenos

Havano ctumyna 3HayeHMe CTMMY/1a B Ha4Ya/IbHOM TOYKE OTpe3Ka
KoHeu, ctumyna 3HayYeHne CTUMY/1a B KOHEYHOM TOYKe OTpe3Ka
HayanbHOe 3HayeHue 3HayYeHne OTKAMKA B HAYa/IbHOM TOUKE OTpe3Ka
KoHeuyHOoe 3HaueHue 3HayeHne OTKAMKA B KOHEYHOM TOUYKe OTpe3Ka
Tun BbibupaeT TN oTpesKa u3 cieayrowmMx BapnaHTOB:

e Makc — BepxHu Npegen
o MuH — HWXHWUIA Npeaen

o OTKA — OTK/OYeEH
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BkntoyeHMe n oTKAIOYEeHME A0NYCKOBOro KOHTPONA

Haxmute KHONKM AHanu3 > [JONyCKOBblA KOHTPO/Ab, B OTKPbIBLUEMCA OKHEe
WenKHUTe no nonto [lonyCKOBbI KOHTPOAb A1A MEPEK/IOYEHUA Mexay
COCTOAHUAMM QYHKLUN.

AHanmz

PB4 Kannbposka

Y DunsTpauns

i)
1
g
3

5

JonycKoBEIH KOHTPONb h
OTKn

NMuHKA npenenoe
OTKn

3HaK bpaka
OTrn

CMelleHne CTuMyna
0.0000000 M

CMelleHne 3Ha4EHUA
0.0000 nb

SCPI CALCulate:LIMit
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PepaktupoBsaHue Tabnuubl npepenos

Hakmute KHONKM AHanus > [lONyCKOBbIM KOHTPOAb > PepfaKTupoBaTb /IMHUMK
npeaenos. Ha aKkpaHe NOABUTCA OKHO PefakTMpoBaTb IMHUM NpeAeioB.

JlonyCKOBbIN KOHTPOIb

JlonycKoBEIM KOHTPONb
OTkn

NuHana npepgenoe
OTKn

3HaK bpaka
OTrn

CMmellenne crumyna
0.0000000 My

CMelleHne 3Ha4eHNA
0.0000 ob

[Baxkapl WwenkHuTe no aderke Hawano ctumyna, KoHeuy ctumyna, HauanbHoe
3HaueHne wunnM KoHeuyHoe 3HauyeHMe © BBeauMTe HeobxoguMble 3HAYeHUA
napameTpos.

[Baxkap! WEeNKHMTE No Aveike Tun 1 BbIbepuTe TUN OTpe3Ka.
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Ona pobaBneHWa HOBOWM CTPOKM Haxkmute KHonky [o6aButb. HoBas cTpoka
nobasnaerca nocne BblAeNEHHOM CTPOKMU.

Ona ypaneHua BblAeNnuTe CTPOKY U CTPOKU HaXKMUTE KHOMKY YAaNUTb.
[Ns 04NUCTKM BCEM TabAULbl HAXKMUTE KHOMKY OUnCTUTb Tabaunuy npepenos.

Ona coxpaHeHuss Tabauubl Ha Aucke B danne *.lim HaxkmuTe nporpammHyto
KHoNKy CoxpaHuTb Tabauuy npeaenos.

Ona 3arpysku Tabanupl s dpamna *.lim HaxkmuTe NporpammHyo KHOMKY 3arpy3uTb
Tabnuuy npepenos.

PenakTw pOBaTb NMHKMK MPEOENOB

1000.0 MMy 3300.0 My, -1.0 gb -1.0 gb MuH
2 4500.0 My 7500.0 My, -8.0 ob -8.0 ob MuH
3 | 8300.0 MIy 14000.0 MMy -1.0 gb -1.0 gb MuH

CALCulate:LIMit:DATA, MMEMory:STORe:LIMit,
MMEMory:LOAD:LIMit

SCPI
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Hactpoitka oTobpaxkeHna fonycKoBOro KOHTponA

HaskmuTe KHoNKuM AHanus > [lonyCKOBbI KOHTPO/Ib.

LLlenkHUTe no noto JINHMA Npeaenos ANa BKAOYEHUA/OTKAOUYEHMSA OTobparkeHnn
JIMHUW Npeaenos.

LlenkHute no nonto 3HaK 6paKa ANnA BKAKOYEHUA/OTKAKOUYEHUA OTOobpaskeHus
3HaKa bpaKa B LleHTpe anarpammebl.

JlonycKOBLIM KOHTPOIb

JonycKoBbIM KOHTPONb
OTKn

NuHana npegenoe
OTKn

3Hak bpaka
OTKn m

Cmewenne cruMyna
0.0000000 MI'y

CMelleHne 3HaYeHNA
0.0000 gb

CALCulate:LIMit:DISPlay

SCPI
DISPlay:FSIGn
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CmeweHnAa IMHUK npeaenos

OYHKUMA CMeLlLeHNa NUHUKM NpeaenoB MNO3BONAET CMewaTb BCE CEermeHTbl NAUHWUU
npeaenoB O4HOBPEMEHHO Ha 33aZaHHYH BeMYMHY No ocu ctumyna X wu(uaun) ocu
OTK/MKa Y.

Haxmute KHoNKku AHanus > lonycKOBbIN KOHTPOb.

[N CMmelleHus NMHMM NpeaenoB Mo ocu ctumyna (X) WenkHute no nonto
CmelueHue CTUMYa 1 BBEAUTE 3HAaYEHNE CMELLLEHUS.

[ns cmelleHns AWHUKM npedenoB no ocu oTkauka (Y) WenkHute no nonto
CmelleHre OTKAUKA M BBeAUTE 3HaYeHne CMeLLeHus.

NlonycKOBLIN KOHTPONb

JonycKoBEIH KOHTPONb
OTKn

NMuHKA npenenoe
OTKn

3HaK bpaka
OTrn

CMmeleHne cTuMyna b
0.0000000 My

CMelleHne 3Ha4eHns
0.0000 nb

SCPI CALCulate:LIMit:OFFSet:STIMulus, CALCulate:LIMit:OFFSet:AMPLitude
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TecT nynbcauum

TecT nynbcaumint — 3T0 GYHKUMA ABTOMATMYECKOTO ONpeaeNeHna  Kputepwus
«rogeH/6pak» gns rpadpuKka nsamepsembix AaHHbIX. KpUTepuii oCHOBaH Ha NpoBepKe
BEIMYMHbI NynbCcauMi rpadurka C MNOMOLLBbIO 334aHHbIX NpPeaenoB Ny/abCaumi.
Mynbcaumm onpeaenarnTCcs Kak PasHOCTb MeXAYy MAKCMManbHbIM U MUHUMANbHbIM
3HayYeHneM rpadurKa B Noa0Ce YacToT.

Mpegen nynbcauuit COCTOMT M3 OAHOTO MAM HECKOJIbKMX OTPE3KOB (CM. PUCYHOK
HUXKE), KaXKabI U3 KOTOPbIX KOHTPOIMPYET NPEBbILEHNE YPOBHS NyNbCalyMii B CBOEN
nonoce 4YactoT. OTpe30OK 3aJaeTcA MOJIOCOM YAcTOT M NpefenbHbIM  YPOBHEM
nybCaLnii.

511 Amnnutyga nor 0.09 g/ 0.05 a6 Jlad
0.41

0.32
0.23

0.14

[40.05—frv vttty HHLLLLL

-0.04

-0.13

-0.22

-0.31

-0.4

-0.49
1000 2000 3000

PucyHok 139 — MNMpumep npeaenos nynbcayumm

Mpenen nynbcauuii 3agaetca B Buae Tabnuupl. Kaxaas CTpoKa Tabauvubl coaepKut
NOMIOCY YacTOT W NpefenbHblt ypoBeHb nynbcaumini. PegakTupoBaHue Tabauupl
npenenos onncaHo Huxe. Tabnmua moxKeT bbITb coxpaHeHa B ¢ainne *.rml, n 3atem
3arpy»eHa 13 danna.

OTO6pa)'KEHMe NNHNN npegenos nynbcau,mﬁ MOKeT ObITb BKIHOLIeHO/OTKI'HO‘—IEHO,
He3aBNCUMO OT COCTOAHUA (I)yHKLI,VIM TecTa nynbcau,mﬁ.
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PesynbTaT Tecta npeaena nynbcaumii oTobparkaeTcs B LEeHTPe AMarpaMMbl:

® B C/ly4ae MOJIOKMUTENbHOrO pe3ynbTaTa WMCMNbITAaHUA OTOOpaXKaeTcA 3e/ieHbiM
uBeToM 3HaK Hopma;

® B C/lyyae OTPULATE/NIbHOTO pe3ynbTaTa MCMbITaHUMA OTOOparkaeTca KpacHbIM
uBeToM 3Hak bBpaK. Touyku rpadumKa, He npoleawme NPoOBEPKY, ByayT TaK Ke
BblAENEHbl KPAaCHbIM LLBETOM (CM. PUCYHOK HUXKe).

[FE s11 Aunnutypa nor 0.14 a6/ 0.0 A6  JlaH

Q
)

-0.98

1000 2000 3000

PucyHok 140 — lMpumep oTpuLaTesibHbIX pe3yabTaToOB UCMNbITAaHWNA

MapameTpbl Npeaenos nyabcauuni

Havano ctumyna 3HayeHne CTMMYya B Ha4a/IbHOM TOYKe OTpe3Ka

KoHey, ctumyna 3HayeHuMe CTUMY/1a B KOHEYHOM TOYKe OTpe3Ka

Mpepaenbl nynbcayuin 3HauyeHMe npeaenbHOM  BENIMYMHBI  MyAbCaUMA
OTKNMKA

Tun BbibupaeT TN oTpesKa 13 cieayrowmMx BapnaHTOB:
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e Bkn — nonoca ucnonb3yetca B Tecte npegena
nynbcauumm;

e OTKA — noONoOCa He MUCMNo/b3yeTca B TecTe
npeaena nynbcauni.

BKnoueHUe 1 OTKAYEHUE TecTa Nyibcauui

Hakmute KHOMKM AHanu3 > TecT NyAbcalyii, B OTKPbLIBLLUEMCA OKHE LWENKHUTE Mo
nosto TecT Nynbcauuii ANA NePeKNOYEHNA MEXKOY COCTOAHMAMMU PYHKLMN.

AHanmz

PB4 Kannbposka

Y DunsTpauns

i)
1
g
3

5

TecT nynecaumi

TecT nynbcaumMia %
OTrn

NMuHKA npenenoe
OTKn

3HaK bpaka
OTrn

SCPI CALCulate:RLIMit
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PepaKktnpoBaHue Tabaunubl npeaenos nynbcaumm

Haxkmute KHonkn AHanus > TecT nynbcauun > PepgaktuposBaTb IMHUKM Npeaenos.
Ha skpaHe noAasuTCcA OKHO PeaakTupoBaTb IMHUM Npeaenos.

TecT nynbCcaLmui

TecT nynbcaumii
OTrn

NuHana npepgenoe
OTKn

3HaK bpaka
OTrn

[Baxkapl WenkHUTe no syeke Hawano crumyna, KoHeuy ctumyna unmn MNpegensl
ny/nbcaluii 1 BBEAUTE HEOOXOAMMbIe 3HaYEeHUA NapamMeTpPoB.

[Baxkap! WeNKHMTe No aveike Tun 1 BbibepuTe TUN OTpe3Ka.

Ona pobaBneHWA HOBOM CTPOKM HaxKMuTe KHOMKy Jo6aButb. HoBaa cTpoka
nobasnAeTca nocne BblAeNEeHHON CTPOKMW.
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[Ona ypaneHua BblAenuTe CTPOKY U CTPOKU HaXKMUTE KHOMKY YAaNUTb.

Ona o4ncTkM Bcelt Tabaunubl HAXKMUTE KHOMKY OUYMCTUTL Tabanuy nyabcayuii.

Ona coxpaHeHus Tabauubl Ha gucke B danne *.rml HaxkmuTe nporpammHyto

KHOMKY CoOXpaHUTb Tabauuy nyabcauui.

Ona 3arpy3km Tabauubl u3 danna *.rml HaxkmuTe NPOrpaMMHYI0 KHOMKY

3arpy3utb Tabauuy nynbcauuii.

PefakTupoBaTk Npeaensl MynbCawuii

1000.0 MIy, 2000.0 My, 0.04 ob

2 2000.0 Mly 2500.0 My, 0.03 ob Brn

3 3000.0 Mly 3500.0 My 0.1 nb Brn

CALCulate:RLIMit:DATA, MMEMory:STORe:RLIMit,
MMEMory:LOAD:RLIMit

SCPI

Hactpoitka otobpaxkeHua Tecta nynbcauui

Haxmunte KHonku AHanus > TecT nysAbcauuii.

LLlenkHUTe no nonto JINHMA Npeaenos 4Na BKAOYEHUA/OTKAOUYEHMSA OToBparkeHnn

NMHUKN Npeanenos.

U.I,eﬂKHMTe no nonat 3HaK 6paKa AnAa BKJ'II-OHGHVIH/OTKI'HOHGHMH 0T06pa)-KEHVIﬂ

3HaKa bpakKa B LEeHTpe gnarpaMmol.
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TecT nynecaLmi

TecT nynbcaumi
OTKn

NuHana npegenoe
OTrn

3HaK bpaka
OTKn b

CALCulate:RLIMit:DISPlay:LINE

SCPI
DISPlay:FSIGn
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M3mepeHue notepb B Kabene

Jllobana peanbHas ANMHMA nNepefayn wumeeT notepu. [loTepu B JUHUM  MOTYT
yBE/IMYMBATbLCA M3-32 MOrOAHbIX YC0BUN MK B NpoLecce ee CTapeHus. ITo NpUBOAUT
K TOMY, 4TO BCe 6onblue aHeprumn byaeT nornoweHo Kabenem n Bce MeHblle SHEPTUn
6yaeT nepeaaHo.

N3mepeHre noTepb B IMHUN HEOBXOAMMO AN OLLEHKU HAaKOM/IEHHbIX NOTepb NO BCEM
€€ NPOTAXKEHHOCTW.

NMPUMEYAHUE MeTon M3MepeHUMM pPaccToAHMA [0 HEeoAHOPOAHOCTM
nmnegaHca B Kabene (DTF) nossonAetr N0OKanu30BaTb
y4acTKM Kabens, Bbi3biBaloWME yBENMYEHME NOTEPb (Ccm. M.
BpemeHHasa ob6nactb).

B ycnoBumAX BbICOKUX NOTEPb M3MEPEHUE NOTEPb B Kabene MOXKET 6biTb 3aTpyAHEHO,
T.K. TECTOBbIiA CUIHan CTAaHOBWUTCA HEpPasIMYMM Ha ¢oHe WymMoB. ITO MOXKET
CAYYUTBbCA NPU U3MEPEHUN OYeHb AJIMHHOIO Kabens unuM ecnm gns uM3MmepeHus
MCMNONb3YIOTCA OTHOCUTE/IbHO BbICOKME 4acToTbl. [TOMOYb B 3TOM CUTyauUUM MOXKET
MCMNO/Nb30BaHME BbICOKOIO YPOBHA BbIXOAHOW MOLLHOCTU W BK/HOYEHWE PEXUMA

ycpeaHeHuAa.

MeTtoaguKa usmepeHua notepb B Kabene

1. anIBeLI,VITe pecbneKTomeTp B Ha4a/ZibHOE€ COCTOAHME WNCNONAb3YyA KHOMKU
Cucrema > HauanbHas YCTaHOBKa.

2. Bbibepute gna Tekyuwiero rpaduka tTun musmepenua Mortepu B Kabene (cm. n.
dopmaT NPAMOYro/ibHbIX KOOPAMHAT).

3. YCTaHOBUTE Haya/bHYIO U KOHEYHYI 4acToTy mamepeHusa (cm. n. YcTaHoOBKa
Anana3oHa CKaHMpoBaHMA).

4. BbINONHWUTE NOJHYO OAHOMOPTOBYHO KanMBPOBKY A/ U3MEPUTENBHOTO MopTa
ycTpoiicTea (cm. n. MMonHaa oAHONOPTOBasA KaanMbpPoBKa).

5. MpucoeanHunTe K yCTPONCTBY Kabenb, KOTOPbIN A0NXKEH ObITb U3MEPEH.

6. MpucoeamHuTe mepy Harpyska K cBo60AHOMY KOHLY M3mepsemoro Kabens.
3T0 no3BonuT ybpaTb U3 M3MepPEHUs NoTepb B Kabene melsarowme nyabcaumm
N3-3a OTPaArKEHMA OT HEOAHOPOAHOCTEMN.

7. CoxpaHuTe gaHHble rpadurKa B NamATU ¢ NOMoww,bio KHOMoK Mpaduk > MNamarb
rpaduka.

8. OTcoeamHuTe mepy Harpyska oT KoHUa M3Mepsiemoro Kabena u octaBbTe ero
OTKPbITbIM, NIM60 NpucoeguHUTe mepy XX.
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9. Haxmute KHonKu Mpadpuk > Maremartuka > [laHHble - MamaTb. 3TO NO3BOAUT
ybpaTb M3 u3MepeHUss NoTepb B Kabene mewawowme nyabcaumm m3s-3a
OTpaKeHuA OT HeO4HOPOAHOCTEN.

10. Bknawouute ycpegHeHMe C NOMOLLBIO KHOMOK Punbtpauua > YcpepHeHwue,
YyTOObl CHM3UTb BAMAHME CAYYAMHOrO LWYMa NPU U3MepeHuAx Kabens ¢
BbICOKMMMU MOTEPAMMU.

MpW BbINONHEHMM [AHHOW NOCNEA0BAaTENbHOCTM AOEUCTBUM Ha rpaduke 6byayT
OTpaKeHbl MOTepu B Kabene B 0AHOM HanpasieHuu. MiamepeHune notepb B 0b6paTHOM
HanpaB/fieHMM MOKaXKeT noTepu B Kabene Kak B NpAMOM, Tak M B 0bBpaTHOM
HanpaB/IEHUMN.

Mpumep nsmepeHna notepb ans 30-TM METPOBOro OTPE3KA KOaKCcManbHOro Kabens c
napamerpamu notepb 0,397 ab/m Ha yactoTe 1Ty, (CM. pUCYHOK HUXKe).

[lEH notepu & kabene 10.0 a6/ 0.0 a6 [F1 D-M] Nam
50.0
40.0
1 1000. 0000 MMy -11.879 ab
30.0 B 2000.0000 Mry -17.385 pb
20.0 D}
10.0

-50.0

FanY s
1000 2000 3000 4000
Ctapt 85 MIy Kop 10001 3 KMy Bucokasn 10/10 Cton 4.8 I'Ty,

PucyHok 141 — IamepeHue noTepb B Kabene
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CoxpaHeHue COCTOAHUA U JaHHbIX

B maHHOM pasgene onucbiBalOTCA NPOLLECChI COXPAaHEHUA M BOCCTAHOBAEHUA AAHHbIX
pepnekTomeTpa:

® YCTQHOB/NEHHble NapameTpbl pedneKTomeTpa, KannbpoBKa, M3MEpeHHble U
COXpPaHEHHble B MaMATU JAaHHble COXpaHAlTCcA B  ¢dalhne COCTOAHUA
pebnekTomeTpa M MoryT ObiTb 3arpy)keHbl NoBTOpPHO (cm. n. CoxpaHeHwe
cocToAHMA pedaeKToMeTpa);

® COCTOAIHME OTAEeNbHbIX KaHaNoB COXPAHAETCA BO BHYTPEHHEM MaMATU
pepnektomeTpa. Bcero moxKeT ObiTb COxXpaHeHO A0 4-x coctoaHui. [pu
OTK/IIOYEHUN MUTAHUA COLEPKMUMOE PErncTPoB COCTOAHUA cTupaetca (cm. n.
CoxpaHeHWe COCTOAHMA KaHal0B);

e KannbpoBKa KaHana moxet bbiTb coxpaHeHa B ¢panne dopmata *.CAL (cm. n.
CoxpaHeHue/BOCCTaHOBAEHME KaAMBPOBKKN KaHana).

® [laHHble OTAENbHbIX rPaPMKOB MOryT BbITb coXpaHeHbl B ¢aine *.CSV (cm. n.
CoxpaHeHue AaHHbIX rpadurKa);

e S-napametpbl UMY moryt O6bITb coxpaHeHbl B ¢aine dopmarta Touchstone.
CoxpaHeHHble S-nmapameTpbl MOTyT ObiTb 3arpy)KeHbl B rPaPuKM OaHHbIX UK
namaTu. (cm. n. CoxpaHeHue daiinoB AaHHbIX popmarta Touchstone).
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CoxpaHeHue cocToaHuA pedaekromeTpa

YcTaHOB/IEHHbIe MapameTpbl pedneKTomeTpa, KanubpoBKa, NamATb JaHHbIX U
namepsaemble AaHHble MOryT ObITb COXpaHeHbl Ha Aucke B ¢dalinie COCTOAHUA
pebnekTomeTpa, U 3aTeEM MOBTOPHO 3arpy)KeHbl B M3meputenb. [peaycmoTpeHo
yeTblpe TUNa coxpaHeHus pedieKTOMETpa (cMm. Tabaunuy Huxke).

Tun coxpaHeHuAa CoxpaHsaemble gaHHble

CocrosiHue YCTaHOB/AEHHbIE NapaMeTpbl.

CocrosaHue u YcTaHOBNEHHble NapaMeTpbl U Tabnnua KannbpoBoK.
KannbpoBsKa

[no ymonyanwuio]

CocTosHue 1 rpaduku YcTaHOBNEHHble NapaMeTpbl, TrpaduKU OaHHbIX WU
namaTud,

Bce YCTaHOB/NEHHbIE NapameTpbl, Tabauua KannmbpoBOK,
rpaduKmM AaHHbIX M NamaTnL,

NMPUMEYAHUE — MNpun BOCCTAaHOB/IEHNUM COCTOAHMA C 3aMOMHEHHbIMU TpadUKamu
OAHHbIX, 3aNyCK NPUHYOUTENIbHO YCTaHaBauBaeTca B coctoAaHue Cron. Takum
o06bpasom, rpadukM [AaHHbIX He MOryT OblTb CTepPTbl BHOBb MOCTYNAOLWMMMU
n3MepeHnamu.

MapameTpbl pedneKTOMeTpa, coxpaHsaemble B daitie COCTOAHUA — 3TO MapaMeTpbl,
KOTOpble MOTyT 6bITb YCTaHOB/EHbI U3 CleAyloLWNX Pa3AeioB MeHIO NMPOorpPaMMHbIX
KHOMOK:

e BCe napametpbl pasgena Crumyn;

e BCe napametpbl pa3gena MacwTa6;

e BCce napametpbl pasgena KaHanbl;

e BCce napametpbl pasgena Mpadumk;

e BCe napametpbl pa3gena Cuctema;

e BCe napametpbl pa3gena Punbrpauus;
e BCe napametpbl pa3gena Mapkep;

e napameTpbl pasaena AHanums.
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CneumanbHbit  ¢pann  Autosave.cfg  ucnonblyercs  gna  aBTOMaTMYECKOro
BOCCTAQHOB/IEHMA COCTOAHUA pedaieKToMeTpa nocae 3anycka. [nAa BKAKOYEHUA 3TOM
bYHKLMM HEOBXOAMMO BK/TIOUUTH PEXMM aBTOCOXPAHEHUA COCTOAHMUS.

CoxpaHeHue cocToAaHUA pedaeKkTtomeTpa B ¢painn

Haxmute KHonku Painbl > CocToAHKe.

A4 Kanwbposka

Y DunsTpauua

Daino

B OTKpbIBIWIEMCA OKHe LWenKHUTe no nonto Tun coxpaHeHuA. Bbibepute TUN

COXpaHEHWA B OKHE.

CocrosHne

ABToCOXpaHeHue
OTrn

Twun coxpaHeHua b
CocToaHue W KanubpoBKa

Twun coxpaHeHus

CocroaHue

CocToaHue 1 Tpacckl

jus)

]

fy
I

Ha*kmunte KHONKy COXpaHUTb COCTOAHME.
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CocTosHWe

ABTocCoXpaHeHWe
OTEn

Twun coxpaHeHWs
CocTosHwe 1 kanmbpoBka

BbibepuTe nyTb 1 BBEAUTE UMA paina B OTKPbIBLUEMCA OKHE.

MPUMEYAHUE — Bblbop KaTasora OCyLLeCTBAAETCA ABOWHbLIM LLETYKOM NeBOM
KHOMKK MbILIM MO HemMy. YToBbl CMEHUTb KaTasor, ABaXKApbl LLENKHUTE NO MO/
[..]. Ans BbibOpa AMCKa HaXKMWUTE KHOMKY C 0603HauyeHnem OyKBbl Ancka. Ons
PeAaKTMPOBaHMA UMeHN paina WenkHUTe no nonto Paidn 1 BeeanTe nms daiina.

MMEMory:STORe:STYPe

SCPI
MMEMory:STORe
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NMPUMEYHAHUE

Ona RNVNA B cnydyae HexBaTKM NamMATU MNMPU COXPaHEHWUU
COCTOAHMA NosaBuUTCA coobuieHne (cm. n. CTpoka cocToaHumA
pednekrometpa):

v -
|

KpwTiueckoe noTpebaeHe NamaTu.
HEBOSMOMHO COXpaHWTE COCTOAHME,

3arpysKa coctoaHua pedpnekromeTpa us dpaiina

Haxxmute kKHonku ®ainbl > CocTtoAHuMe.

PB4 Kanwbposka

Y DuneTpaums

Dainbl

B OTKpPbIBLUEMCA OKHE HaXKMUTE KHOMKY 3arpy3uTb COCTOAHME.
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CocTosHWe

ABTocCoXpaHeHWe
OTEn

Twun coxpaHeHWs
CocTosHwe 1 kanmbpoBka

BbibepuTe NyTb U UMA daitna B OTKPLIBLLUEMCS OKHE.

MPUMEYAHUE — Bblbop KaTasora OCyLLeCTBAAETCA ABOWHbLIM LLETYKOM NeBOM
KHOMKK MbILIM MO HemMy. YToBbl CMEHUTb KaTasor, ABaXKApbl LLENKHUTE NO MO/
[..]. Ans BbIBOpa ANCKA HAXKMUTE KHOMKY ¢ 0603HayeHMem ByKBbl ANCKaA.

SCPI MMEMory:LOAD
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ABTOCOXpaHeHWe U aBTOBOCCTaHOB/NIEHUE COCTOAHUA ped)neKTomeTpa

®PyHKUMA aBTOMATMYECKM MpPWU 3aBeplieHUM paboTbl Nporpammbl  COXpaHAeT
napameTtpbl pedsieKTOMeTpa W BOCCTAHAB/AMBAET MX NpPU C/Aeaytollem 3anycKe.
CoxpaHaemble napameTpbl BK/KOYAOT HACTPOMKU  pednekTtomeTpa, Tabauuy
KanmbpoBoYHbIX KO3PDULMEHTOB, a TaKKe rpaPpuKKM AaHHbIX U NAMATHU.

Haxkmute KHonokn ®aiinbl > CocToAaHMe.

PB4 Kannbposka

Y DUNeTpauns

Dannbl

LLlenkHMTe no nonto ABTOCOXpaHeHue.

CocrosHne

ABToCOXpaHeHue h
OTrn

Twun coxpaHeHua
CocToaHue W KanubpoBKa
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NMPUMEYAHUE Ona RNVNA B cnydyae HexBaTKM NamMATU MNMPU COXPaHEHWUU

cocTofiHMA nossuTca cooblleHne (cm. n. CTpoka cocTosaHuA
pednekTomerTpa):

Cwubka

KpwTiueckoe noTpebaeHe NamaTu.
HEBOSMOMHO COXpaHWTE COCTOAHME,
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CoxpaHeHue COCTOAHUA KaHana

CocTosiHME KaHa/la MOXHO COXPaHWTb B OMepaTMBHOW MamMATU pedaeKkToMeTpa.
Mpoueaypa COXpaHEHWUSA COCTOAHWA KaHana aHaNorM4yHa COXPAHEHWUIO COCTOAHMA
pednektomeTpa (cm. n. CoxpaHeHue cocTosHMA ped1eKToMeTpa).

B otanume ot coctosHuA pedieKTOMeTpa, COCTOAHME KaHasla COXPaHAETCA BO
BHYTPEHHEN 3HEepro3aBUCMMON NAMATU U3MepUTeNns (He Ha KeCTKOM JucKe) u
OYMLLLAETCA MPU BbIKJKOYEHUN pedekTomeTpa. Ona XpaHeHMA COCTOAHMA KaHana
npeaycMoTpeHo YeTblpe pernctpa namatu: A, B, C, D.

®OYHKUMA COXpPaHEHUSA COCTOAHMA KaHana MO3BO/IAET /IETKO KOMMPOBaTb HACTPOMKM
OAHOro KaHana B ApYrou.

CoxpaHeHue COCTOAHUA KaHana

Haxkmute KHoNKK KaHanbl > COXpaHUTb KaHan.

KaHansl

AKTHBHEIN KaHan

i

b

[ Crunyn YBeNWYeHNe KaHana
OTrn

9 3anycK

E MacwTab

% KaHanel {b

"Qé Mpadwmk

B r

B OTKpbIBIWIEMCA OKHe LWenKHUTe no nonto Tun coxpaHeHuA. Bbibepute TUN
COXpaHeHMA B OKHe Tun coxpaHeHua (cm. n. CoxpaHeHWe COCTOAHUS
pebnekTomeTpa). ONA COXPaHEHUSA COCTOSHUA HaKMWUTE OAHY W3 KHOMOK
CocroaHue A | CoctosHue b | Coctoanme C | CoctoaHue D.
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NMPUMEYAHUE — LiBeTHaAa OTMeTKa Ha KHOMKe cnpasBa OT Ha3BaHWA COCTOAHMA
03Ha4aeT, YTO COCTOAHME C TAKUM HOMEPOM Y>XKe COXPaHEeHo.

CoxpaHuTb KaHan

Twun coxpaHeHua
CocTosiHWe W Tpacchl

SCPI MMEMory:STORe:CHANnel
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NMPUMEYAHUE Ona RVNA B cnyyae HexBaTKM NamATU MpU COXPaHEHUuU
COCTOAHMA NosaBuUTCA coobuieHne (cm. n. CTpoka cocToaHumA
pednekrometpa):

Cwubka

r

KpwTiueckoe noTpebaeHe NamaTu.
HEBOSMOMHO COXpaHWTE COCTOAHME,

BocctaHOBAeHMe COCTOAHMA KaHana

Haxxmunte KHonkn KaHanbl > 3arpy3uTtb KaHan.

KaHansl

AKTWBHBIA KaHan
i

[ Cruryn YBenMuyeHue KaHana
OTKn

M Mpadmk

‘ﬂ' Cucrema
o r

Haxkmute oaHy u3 kHonok CocrosaHme A | CoctrosHue b | CocroaHme C |
CocrosHue D.
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MPUMEYAHUE — Ecnm cocTosHME He COXPaHEHO, COOTBETCTBYIOLLAA KHOMKa byaert
HEeaKTUBHa.

3arpysvTb Kadan

SCPI MMEMory:LOAD:CHANnel

OumncTKa BCeX COCTOAHUA NaMATU

Haxkmute KHoNKK KaHanbl > COXpaHUTb KaHan.

KaHansl

i
(&)
[&1]

A

AKTWMBHLIA KaHan
1

[ Crunyn ?BEﬂHqEHHE KaHana
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Ha*kmute KHONKY OYMUCTUTL COCTOAHUA.

CoxpaHWTb KaHan

Twun coxpaHeHws
Bcé

SCPI MMEMory:STORe:CHANnNel:CLEar
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CoxpaHeHue KaNMbpoBKKU KaHana
KannbpoBKa KaHana MOMKET ObiTb coXxpaHeHa B ¢aln MAKM 3arpykeHa u3 ¢aiina B
KaHan. ®ain CcoAep’KUT [AaHHble O 4YacToTe, KanubpoBOYHble KO3IPOUUMEHTbI U

nHbopmaumo o Kanumbposke. Pann mmeer pacwmpeHne *.CAL un coxpaHatoTca B
avpekTopum \State nporpammHoro obecneyeHus.

CoxpaHeHue KannbpoBKKU KaHana B pann

Haxkmute KHonKu Paiinbl > COXPaHUTb KaAMGPOBKY.

BbibepuTe nyTb M BBeAMTE UMSA daia B OTKPbLIBLUEMCA OKHE.

NMPUMEYAHUE — Bbibop KaTasnora OCyLLECTBASETCA ABOMHbIM LLETYKOM NEeBOW
KHOMKK MbIWKM MO Hemy. YToObl CMEHUTb KaTasor, ABaKAbl WENKHUTE NO NOoJto
[..]. Ona BbibOpa AMCKA HaXMUTE KHOMKY C 0bo3HauyeHMem OyKBbl AucKa. OnAa
pefakTUPOBaHUA MMeHW dailina wenkHuTe no nonto Paiin 1 sBegute uma panna.
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PB4 Kanubposka

Y DUNeTpauns

Dainel

CoxpaHuTb KanubpoBky

C:\RVMNA\State

noname.cal

Daiin
noname.cal

SCPI MMEMory:STORe:CHANnel:CALibration
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3arpy3ka KaanbpoBKU KaHana u3 ¢paina

Haxkmute KHonKu Paiinbl > 3arpysutb KaIMGPOBKY.
Bblbepute nyTb M MmA dalifia B OTKPbIBLLUEMCA OKHE.
NMPUMEYAHUME — Bbibop KaTasnora OCyLLeCTBASETCA ABOMHbIM LLETYKOM N1E€BOW

KHOMKKW MbILIM MO Hemy. YToBbl CMEHUTb KaTasor, ABaKApbl LLENKHUTE NO MO/
[..]. OnAa BbIOOpa AMCKA HAaXKMUTE KHOMKY ¢ 0603HaYeHnem HyKBbl ANCKA.
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PB4 Kanubposka

Y DUNeTpauns

Dainel

3arpy3uTb Kannbposky
C:\RVMNA\State
noname.cal h
Daiin
noname.cal

SCPI MMEMory:LOAD:CHANnNel:CALibration
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CoxpaHeHue paaHHbIX rpadpuKa

[aHHble rpadurKa MOXKHO coxpaHuTb B ¢anne tvna *.CSV (3HauyeHus, paspeneHHble
3anateimu). Pann *.CSV coaepUT KOMMEHTapUM W CTPOKU AOaHHbIX rpaduKa.
KomMMeHTapumm HaumHatoTCA C CMMBOA « I ».

Mepepn coxpaHeHnem darina *.CSV cneayer 3agatb Tvn rpaduka, TMN pasaenuntens
3Ha4YeHU 1 apyrue napametpbl (cM. Tabanue HUXKe).

MapameTp

O6nactb
pencreua

dopmar

3aron0BoOK

Crumyn

JDecaTtnuHbin
pasgenutennb

OnucaHue
Ob6nacTb AeNCTBUA COXPAaHEHUA PACNPOCTPaAHAETCA Ha:
® AKTMBHbIN — aKTUBHbIN rPad MK B aKTUBHOM KaHane;

¢ Bce rpadmku — Bce rpaduKM B aKTUBHOM KaHane.

®opmaT coxpaHAeMbIX JaHHbIX:

e Kak Ha aKpaHe — ¢dopmaT, YCTAaHOBNEHHbIN ana rpaduka
(cm. n. YcraHoBKa dpopmara);

¢ Pean/MHuUM — peanbHaa U MHMMas 4acTu;

e Jlor/®a3a — norapudmuyeckan senmumHa B8 ab n ¢dasa 8
rpagycax.

BKAHOYMUTL/OTKAOUNTDL 3ar0/10BOK KaHana. 3aro/10BOK COAEPKUT
3 INHUU:

1 mopgenb, cepuinHbin Homep, Bepcua MO.
2 pata coxpaHeHua (B dopmaTte A4.MM.ITIT Y4:MM:CC).

3 HasBaHue COXPaHEHHbIX NapameTpoB N UX PA3MEPHOCTb.

BKNOYNTL/OTKAKOUUTDL 3anmMch B Gpaitn YacTOT TOUEK M3MEPEHUS.

Tun pasaenntena mexgy CoxpaHeHHbIMU 3HAYEHNAMMU, a TaKKe
TN AeCATUYHOroO pasgenntena.

e Touka — [eCcATUYHbIM pasgenntenem ABNAETCA TOYKa, a
pasaenntenem 3HAYeHUn — 3anATan;

e Cuctema — TUN pasgenuTenei ycrtaHaBAMBAETCA W3
pernoHanbHbIX HACTPOEK cucTemsbl. Ana PP no ymonyaHuio
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MapameTp OnucaHue

AeCATUYHbIM pasaenntTenem ABNAETCA 3anATan, a
pasgenuntenem 3HaYeHWU — TOYKa C 3aNATOMN.

[laHHble aKTMBHOro rpaduKka coxpaHawTca B ¢daine *.CSV B cneayouiem popmarte
(3aronoBoK BK/IOYEH):

I PLANAR, {mopaenb}, {cepuinHbin
Homep}, {Bepcua RVNA mnn RNVNA}

| Date: dd.mm.yyyy hh:mm:ss

I Ctumyn(lu), {napametp
[pasmepHocTb]}, {napametp

[pasamepHoCTb]}

F[O], Datal, Data2

F[1], Datal, Data2

F[N], Datal, Data2

MepBble TPU CTPOKM HaYMHAIOWMECA C BOCKAMLATENbHOIO 3HakKa — 3aroJioBOK
KaHana;

F[n] — yactota nsmepeHus B Touke n;

Datal — 3HayeHue rpadmka B NPAMOYrosibHbiXx GopmaTax, peasbHasa 4acTb B
dopmate Bonbnept-Cmuta n nonsspHom ¢opmare;

Data2 — Hynb (He oTobparkaerca) B NPAMOYronbHOM ¢opmaTe, MHMMasA YacTb B
dopmate Bonbnept-Cmuta n nonapHom popmare.
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[aHHble Bcex rpadMKOB aKTUBHOIO KaHasa coxpaHsatoTcs B daiin *.CSV B cneaytoliem
dopmare (3aroI0BOK OTKAHOYEH):

F[0], Datall, Data2l, Data22, Data22, ... DatalN, Data2N
F[1], Datall, Data2l1, Data22, Data22, ... DatalN, Data2N
F[N], Datall, Datall, Data22, Data22, ... DatalN, Data2N

F[n] — yacTtoTa M3mepeHua B TOUKe n;

DatalN — 3HauyeHue rpaduka B NPAMOYronbHbix ¢opmaTtax, peanbHasa 4YacTb B
dopmate Bonbnept-Cmuta n nonapHom popmare;

Data2N — Hynb B npsmoyronbHom ¢opmate, MHMMasA 4YacTb B ¢opmare
Bonbnept-Cmuta 1 nonapHom popmare.

CoxpaHeHue pgaHHbix B ¢pann CSV
BbibepuTe KaHan (cm. n. Boibop aKTMBHOro KaHana). B cnyyae, ecnmn ¢ Tpebyetca

COXPaHUTb [JaHHble aKTUBHOro rpaduka, BblbepuTe rpaduk (cm. n. Bwibop
aKTUBHOrO rpadmka).

HaxkmuTe KHoMKKu Paiinbl > CoxpaHUTb AaHHble rpaduKa.

B okHe CoxpaHuUTb AaHHble rpaduka 3aganTe 061acTb AEUCTBUA COXPaHEHWus,
dbopmaT coxpaHAembIX AaHHbIX, HAa/IMYMe 3aro/IoOBKa KaHana, Hajauume CTUMYNa,
BMA AECATUYHOrO pasaenuTens.

3atem HaxKmuTe KHoNKy CoOXpaHUTb.

Bbibepute nyTb 1 BBeguTe ma Gpanna B OTKPbIBLLUEMCS OKHE.

NMPUMEYAHUE — Bbibop KaTasora OCYLLECTBASETCA ABOMHbLIM LLETYKOM NEBOW
KHOMKW MbIWK N0 HemMy. YTobbl CMEeHUTb KaTanor, ABaXApl LWENKHUTE MO Moo

[..]. Ona BbibOpa AMCKa HaXKMUTE KHOMKY C 0603HayeHnem OyKBbl AucKa. Ons
pPeaakTUPOBaHUA MMeHU daiina wenkHuTe no nonto Paiin 1 sBegute umsa panna.
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PB4 Kanubposka

Y DUNeTpauns

Dainel

CoxpaHuTb JaHHble rpadvka

Qbn.gercTeuA
AKTMBHBIN

MopmaT
Kak Ha 3kpane

3aronoBoK
Brn

Crumyn
Brn

lec.pazgenvrens
Touka
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CoxpaHuTb AaHHble rpaduka

Myt
C:\RVNA\CSV

Mainn
noname. csv

SCPI MMEMory:STORe:FDATa
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CoxpaHeHue dainos aaHHbIX popmara Touchstone

PedbnekTtomeTp NO3BOJIAET COXPAHWUTb S-nMapameTpbl UCC/IeAyEMOro YCTPOWCTBa B
danne dopmarta Touchstone. Paiinbl aToro popmarta ABAAKTCA CTaHAAPTHLIMU ANA
MHOTMX NPOrPaMMHbIX NaKeToB moaennpoBaHus Uenei. Pain Touchstone coaep»kut
3HAaYEeHMA YacTOTbl U COOTBETCTBYIOLWME i1 S-napameTpbl.

PyHKUMA coxpaHeHua ¢annoB AaHHbix B ¢opmaTte Touchstone npumeHuma K
oTAeNbHbIM KaHanam. B daline coxpaHaloTca U3MepeHus oAHOro (aKTUBHOro) KaHana.
Mepen Mcnonb3oBaHMEM AaHHOW GYHKUMKM BbibepUTEe aKTUBHbIM KaHan (cm. n. Bbibop
aKTMBHOrO KaHana).

daiin popmata Touchstone cogep’KUT KOMMEHTAPUMU, 3arONIOBOK U CTPOKU AAHHbIX
rpadmka. KommeHTapum HaumHatoTca € cumBosia «!». KommeHTapuit copepKut
cneaytoume CTPOKMU:

1 Mogenb, cepuiiHbit Homep, Bepcua MMO.
2 [ata coxpaHeHua (B popmaTte A4.MM.ITIT Y4:MM:CC).

3 HasBaHue COXpaHAEMDbIX NapameTpoB N UX eAUHULbI NSMEPEHUA.

3aroN0BOK HAYMHAETCA C CUMBOIA «H».
PednektomeTp no3BoNsAeT coxpaHATb dainbl ¢ pacwmpeHem *.slp, ucnonbsyemolie
ANA OOHOMOPTOBbLIX YCTPOWCTB M dainbl *.s2p Ana ABYXMNOPOTOBbLIX MCCAeayemblX

YCTPOWCTB.

dopmart dpanna Tna Touchstone ana oAHONOPTOBLIX U3MEPEHN *.s1p:

I Comments

#HzSFMTR 20

F[O] {S11¥ {s11y
F[1] {s11Y {s11y’
FIN] {s11y {s11}y

632



dopmart Ppanna Tvna Touchstone ana AByxnopToBbIX U3MepeHnit *.s2p:

! Comments

#HzSFMTR 20
F[O] {s11y  {s1i1y {S21y {s21}" {s12y {s12y" {S22}  {s22}

F[1] {s11y  {s11}y {S21y {S21}" {s12y {s12y" {S22}  {S22}’

FIN] {s11y  {s11}y {s21y {S21}" {s12y {s12y" {S22} {s22}’

Hz — eanHunupl n3mepeHua vactotbl (kHz, MHz, GHz);

FMT — popmaT fgaHHbIX:

e Rl — geicTBUTENbHAA U MHUMMAA YacTb;
e MA — nvHeiHas amnanTtyaa u ¢asa B rpagycax;

e DB — norapudpmuyeckaa amnantyga B geumbenax n ¢asa B rpagycax;

20 — cuctemHoe ConpoTUBNEHMUE;
F[n] —yacToTa M3mepeHua B TOUKe N;

{...}Y — {peanbHas uyactb (RI) | nuHenHaa amnautyga (MA) | norapudpmmyeckas
amnautyaa (DB)};

{...}" —{mHumas uvactb (RI) | da3a B rpagycax (MA) | dasa B rpagycax (DB)}.

CoxpaHeHue gaHHbix B ¢pann Touchstone

Bbibepute KaHan (cm. n. Bbibop aKTMBHOro KaHana).

Haxmute KHonku Paiinbl > Coxpanutb Touchstone.
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PB4 Kanubposka

Y DUNeTpauns

Dainel

LWenkHnte no nonto Tun mn Bblbepute TMN coxpaHeHua (S1P wunm S2P) daina
Touchstone.

NMPUMEYAHUE — Mpu coxpaHeHun ¢anmnoB Tuna *.s2p oTcyTCcTBYOWME S-
napameTpbl 3ameHAlTca B ¢aine Hynamu. Hanpumep, npu 3HaveHum S11
MCNONb3YIOTCA AaHHble M3MepeHur, npu sTom S21, S12, S22 umeroT Hynesble
3HayeHwuA.

WenkHute no nonto ®opmar Touchstone u BblibepuTe HyXHbIM dopmar
coxpaHeHua AaHHbIX B pann Touchstone.
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CoxpanuTe Touchstone

Twn
S1P

Qopmat Touchstone
Pean/Muum %

En. wsmepenns
My ®opmat Touchstone

McT 0YHWK OaHHBIX
Brntoyan npeobpasoBanue rpadvka
OTKN NwH. amnnuTyga-daza h

LWenkHnte no nonto Eg. nsmepenua n sbibepute eamHnubl namepenns (M, Ky,
MTu, I'Tu) AQHHBIX.

LLlenkHUTe no nosto UCTOYHUK AaHHbIX U BbIGEPUTE UCTOYHWUK AAHHDIX.

NMPUMEYAHUE — Ona coxpaHeHus AaHHbIX rpaduka namaTtu B pane Touchstone,
cospgante rpadmk namaTu (cm. n. PyHKUMA namaTu rpadurKos).

[na BKNoyeHUa/oTKNOYEHMA Mpeobpa3oBaHuii rpaduka B CcoxpaHsemble S-
napameTpsbl, LWeNKHWUTE No noato BKaouyasa npeobpasosaHua rpadpuka.

MPUMEYAHUE — Ecnn dyHKUMA He BKAKOYEHA, B Gpann 3annCbiBalOTCA AaHHble 6e3
npeobpasoBaHus.

Haxkmute KHonKy CoxpaHutb Touchstone.

Bbibepute nyTb 1 BBeauTe MMA panna B OTKPbIBLUEMCS OKHE.

NMPUMEYAHUME — Bbibop KaTasnora OCyLLeCTBASETCA ABOMHbIM LLETYKOM NE€BOW
KHOMKW MbILIM N0 HemMy. YTobbl CMEHUTb KaTasor, ABaXAbl WENKHUTE MO Moo

[..]. Ona BblbOpa AMCKa HaXXKMUTE KHOMKY C 0603HayeHnem OyKBbl AuCKa. Ona
PeaakTUPOBaHMA MMeHU dalina wenkHute no nonto dain 1 BBeauTe ums danna.
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CoxpanuTe Touchstone

Myt
C:\RVNA\T ouchstone

Daitn
open.slp

MMEMory:STORe:SNP:FORMat

SCPI MMEMory:STORe:SNP:TYPE:S1P, MMEMory:STORe:SNP:TYPE:S2P

MMEMory:STORe:SNP
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3arpy3Ka gaHHbix u3 Touchstone ¢anna

MporpammHoe obecneyeHne nUaMepuTens NO3BONAET 3arpy3vTb AaHHble U3 ¢ainna
Touchstone B rpaduK AaHHbIX nan namsaTu. MNpwu 3arpyske B rpaduK AaHHbIX CUCTEMA
Tpurrepa wusmeputens nepexogut B pexum Cron ans Toro, 4TobObl TeKyline
N3MEepPEHMA He Nepesanuncanm 3arpyeHHble gaHHble. Mpu 3arpyske B rpapmK namatu
OCTAHOBKM CKAHWPOBAHMA HE MPOUCXOAMT.

[aHHble MOryT 6biTb 3arpy)keHbl B MaMsATb aKTUBHOro rpaduKka, B MamMsaTb BCeEX
rpadMKOB MU B U3MeEpPsAemble S-napameTpbl.

Haxkmute KHonku ®aiinbi > 3arpysutb Touchstone.

PB4 Kannbposka

Y DUNLTpaLma

Dannbl

LLlenkHMTe no nonto 3arpysutb B 1 BbibepuTe BapUaHT 3arpy3kun AaHHbIX:

¢ MamaATtb rpadmKa — 3arpy3Ka B NamaTb aKTUBHOIO rpadukKa;
e MamATb rpadMKoB — 3arpyska B NamATb BCeX rpadpUKOB KaHana;

e S-napameTpbl — 3arpy3Ka Bo Bce rpaduKM AaHHbIX KaHana.
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3arpysuTb Touchstone

Twn
S1P

3arpysvte B %
Namarte rpadwka

Haxkmute KHonku ®aiinbi > 3arpy3utb Touchstone > 3arpysutb Touchstone.

MamaTte rpadukos %

B okHe 3arpy3utb Touchstone Bbibepute nyTb 1 BBeguTe nmsa dpanna.

BbibepuTe nyTb 1 BBEAUTE MMA Paina B OTKPbIBLUEMCA OKHE.

NMPUMEYAHUE — Bbibop KaTasnora OCyLLeCTBASETCA ABOMHbIM LLETYKOM NE€BOW
KHOMKKW MbIWK MO Hemy. YToBbl CMEHUTb KaTasor, ABaXKApbl WENKHUTE NO NOJto

[..]. Ona BblbOpa AMCKa HaXXKMUTE KHOMKY C 0603HayeHnem OyKBbl AuCKa. Ona
pPeaakTUPOoBaHMA MMeHU dalina wenkHute no nonto dain 1 BBeauTe ums danna.
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3arpy3uTb Touchstone
Myt
C:\RVNA\T ouchstone
noname.slp %
Daitn
noname.s1ip

MMEMory:LOAD:SNP, MMEMory:LOAD:SNP:TRACe:MEMory

SCPI
MMEM:LOAD:SNP:FREQ
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NMPUMEYHAHUE

Echm wkana yactotr ¢amna Touchstone He cooTBeTcTBYET
TEeKYyLMM HaCTpPOMKaM 4acToTbl pedpnekTtomeTpa,
nporpammon  bygetr npepnoxeHo  BblbpaTb  mexay
WHTEPNONSILMEN [aHHbIX MNPU BblI30BE WAN U3IMEHEHUEM
HacTpoek pedaekTomeTpa:

BHWMaHWe

A Cetka uactot davina TouchStone oTAWUAETCA OT HACTPOEeK
aHannsatopa.
M3mMeHnTs HacTpoKn aHannsatopa?
Haxmwmte 1A, utobel M3MEHMTE HACTPOWKK aHann3atopa.
Haxmute HET ana uHTepnonaumm aaHHelx daina TouchStone,

640



Pa6ota c aByma n 6onee pedpnekromeTpamm, ¢ aHanM3aTopamm Lenei
RNVNA

NMPUMEYAHUE Pabota ¢ gsyma u 6onee pednekTtomeTrpamum AOCTYMNHa
TONbKO ana aHanusatopos RNVNA.

MpaBaA naHenb NPOrpPamMMHbIX KHOMOK nporpammHoro obecneyeHns RNVNA
COAEPXKUT AONONHUTENbHYID KHOMKY YCTpoMcTBA (CM. PUCYHOK HUXKe), KoTopas
NO3BO/IAET YNPABAATb HECKO/IbKUMU pedeKTOMETPAMU, NOAKNOYEHHbIMM K K.

3 ,

[ CTumyn
9 3anycK
E MacwTab

% KaHanel
"Q&é pagmk
[ =]

ﬁﬁ CucTema

ﬂ% YeTpolcTBea {D

<= Paszmep MeHo

PucyHok 142 — MpaBas NaHeNb NPOrpaMMmHbIX KHOMOK NporpammHoro obecneyeHumsn
RNVNA

MoaKkntoueHHble K USB nopTtam MK pednekTtomeTpbl HE pacno3HaOTCA NPOrpamMmMHbIM
obecnevyeHnem RNVNA aBTomatmyeckn. Ina paboTbl c pedpeKTOMETPaMM KaxKabli U3
HUX f[ONKeH ObiTb aobaBneH B CNMCOK  ycTponctB (cm. n. [NoaknwoyeHue
pednekTomeTpoB K nHTepdency USB), ero cepuiiHbii Homep AonXKeH bbiTb B daine
nnueHsum (cm. n. /inueHsumposaHmne RNVNA), a anueHsma gonxkHa bbiTb aKTUBMPOBAHA
(cm. n. YnpaBneHue NnMUEH3NAMMU).
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NogknioueHne pedpnekromeTpos K nHtepdpeincy USB

NMPUMEYHAHUE

Pasgen akTyaneH Tonbko gna aHanusatopa RNVNA.

Mpu paboTte nporpammHoro obecnedeHns RNVNA ¢ HECKONbKUMU pedaekToMEeTpamm
Ka)K[AOMYy M3 HUX MPUCBAMBAETCA HOMepP MOpTa B nopAdKke WX MNOAKNOYEHUA K
nepcoHanbHOMY KomnbloTepy. Ecnm fo 3anycka nporpammbl pedpieKTomeTpbl 6bi1un
noakntoueHbl B USB nHTepdelicam KomnbioTepa, TO Hymepauus noptos byaet Matm
COrNlacHO BHyTpeHHen Hymepaumn nHtepdericos USB xocTa.

BHUMAHWE!

Echm npu paboTte ycTpoicTB npeanosaraerca MCNoab30BaTb
PEXMM CUHXPOHM3aUMM no wuHe USB (He wmcnonb3aytoTca
pexXmm 6e3  CUMHXPOHM3AUMM WM CUHXPOHM3AUMA MO
TPUITEPHOMY CUrHany), To Bce pedNeKTOMETPbl AO0MXKHbI
6bITb  NoakntodeHbl K USB  uHTepdencam, KoTopble
obcnyKnBaroTCA 0gHMM KoHTpoanepom. O6bIYHO, 3TO PAAOM
pacnonoxeHHole USB nopTbl nepcoHanbHOro KomnbloTepa.
Echn, npu ncnonb3oBaHMM CUHXPOHM3AUMM NO WnHe USB,
pednekToMeTpbl NOAKNOUYUTL K pa3HbiMm USB KoHTponnepam
B Nnpegenax OAHOrO KOMMbOTEpPa, TO CUHXPOHM3UPOBATL
paboTy ycTpoMCTB He yaacTca. Xopownm pelueHnem byaet
MCNONb30BaTb BHELWHWUM KoHueHTpaTop USB HUB ¢
cobcTBEHHBbIM 6/10KOM NUTAHUA.
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[DobaBneHune n yganeHue pedpnekromeTpos
NPUMEYAHUE Pasgen akTyaneH Tonbko gna aHanusatopa RNVNA.

Ana paboTbl ¢ pedpnektomerpamm B nporpammHom obecnedeHnn RNVNA Kaxabiii ns
HUX AO/IKeH BbITb A406aB/IEH B CMUCOK YCTPOMCTB, €ro CEPUIMHbIA HOMEpP A0NXKEH ObITb

B ¢ainne nnueHsnmn (cm. nn. JnuensmposanHrve RNVNA), a nnueH3na AonxKHa ObiTb
aKTMBMpPOBAHa (CM. M. YNpaBaeHne NNLEH3UAMM).

Ona pobasneHua pedpnekTomerpa, NoAKAOYEHHOro K [K, HaXmute KHOMKU
Ycrpoiictea > 106aBUTb cheAyHOLWUiA.

OKHO CnMCOK YCTPOMCTB COAEPXKWUT  MHPOPMAUMIO O  MOAK/IHOYEHHbIX
pebnekTomeTpax B cnepytowmx ctonbuax:

¢ MopT —HOMep NOpPTa, HAa3HAYEHHbIN KaXKAoMY pedieKTOMETPY;
e Cep. HOMep — CEPUINHbIN HOMep pedNeKTOMETPa;

¢ MoacTpoiika — TeKyllee CMeLLEHME OMOPHOM YacToTbl pedaekTomeTpa (cm. n.
MoAcTpOoliKa YacTOTbl BHYTPEHHUX FTEHEPATOPOB);

e CoctosHMe — oTobparkaeT coctoaHue pednektomerpa (fotoB — rotos K
paboTe, He rotoB — HET CBA3U C U3MepuTenem).

Ona HasHavyeHMa pePpNeKTOMETPY HYKHbIM HOMEep NopTa HaXKMUTE KHOMKKN Beepx
unu BHus.

Ona OoTKNoYeHUa nocnegHero pepnekTomeTrpa B CMNUCKE HAKMUTE KHOMKU
YcrpoiicTea > Ypanutb nocnegHuiA.
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#ﬂ Cucrema

ﬁ% YcTpoicTea {b

<= Pasmep MeH

CnWCoK YyCTpOWUCTB

2 0100118 0Ty

[oToB

CHHXpoHKM3aUKA
TpurrepHas WKWHa

Mepwon aBTONOACT POMKK
OTrn.

DEVices:ADDNext, DEVices:REMLast

SCPI

DEVices:MOVUp, DEVices:MQOVDown
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CuHxpoHusauua pabotbl pedpaekromeTpos

NPUMEYAHUE Pasgen akTyaneH Tonbko gna aHanusatopa RNVNA.

[ns  BbINONHEHUS U3MEepPeHUs Moayna KodpoduUMeHTa nepedayun  Mmexay
pednekTtomeTpamm HeobXoAMMO CUHXPOHM3MPOBATbL WX paboty. Ecnm  3agaum
n3mepeHns KoadpPULUMEHTOB nepenaum He CTaBUTCA U U3MEPAITCA He3aBUCUMbIe
LLenu, rae UCTOYHMK CUTHaNa OAHOro pedieKTOMEeTpa He MOXKET ObiTb Momexon B
paboTe pgpyromy, TO MOMHO WCNONb30BAaTb PEXMM HE3aBUCMMOW pPaboTbl
pebNeKTOMETPOB, TO eCTb paboTaTb 6€3 CUHXPOHM3ALMMN.

Tunbl OnucaHue

CUHXPOHM3ALL MU

HeTt PebnektomeTpbl paboTaloT He3aBUCUMMO. [laHHbIM  TUn
CMHXPOHM3AL MM CUHXPOHM3ALMN NO3BONAET U3MEPATb TONbKO KO3PdULMEHT

OTpaXeHUn nccnemyemoro yCTponCTBa.

LWuHa USB CUHXpOHM3aUMA OCyLLLEeCTBNAETCA nyTem OTNpaBKu
cneumanbHblX KOmMaHAa no wuHe USB. [aHHbIA  TUN
CUHXPOHM3AUMM  NO3BONAET  UIMEPATb  KOIPPUUMEHT
OTpaXKeHuA n MoAay b KoadpumumeHTa nepeaayuu
nccaenyemoro yCTpoMCTBa.

OrpaHMYeHMEeM AQHHOrO TUMa CUHXPOHM3AUMKN ABAAETCA TO,
YTO BCe WCMosib3yemble pedNIeKTOMETPbl AOJ/IKHbI  ObiTbh
noakntoyeHbl K USB nHTepdeicam, KoTopble 06CnyKumBatoTcA
OAHUM KOHTponnepom. CKOpPOCTb W3MEpeHMA B AAaHHOM
peXMMEe HAMHOIO HUXKE, YeM B PEXMME CUMHXPOHM3AUUU MO
LUKHe Tpurrepa.

TpurrepHas wuHa  CYHXPOHM3AUWA  OCYLLECTBAAETCA MO CUrHanam Tpurrepa
pednektomeTtpa. [aHHbIA TUN CUHXPOHM3AUMKW MO3BONSAET
M3MepsaTb  KOIPOUUMEHT  OTpaKeHun n MoAy /b
KoadduMUMeHTa nepeaaym nccneayemoro yCTpomncTaa.

Bxoapl 7 BbIXOAbl TpUrrepos NCNoNb3yemblx
pednekTomeTpoB obbeaunHaATCA C NOMOLLbIO
pacnpepenutenAa curHana Tpurrepa TD-16. [Ona agByx
obbeanHaemMbix pedNEeKTOMETPOB MOXKHO MCNONb30BaTb
npsamoe coeMHeHne BXoAa/BbiXxoAa TpUrrepa KoakcmaabHbIM
Kabenem.

CKOpOCTb U3MepeHna B JAHHOM peXMMe 3HAYUTENbHO Bbllle
NO CPABHEHUIO C PEXMMOM CUHXPOHM3aLUMM nNo wnHe USB.
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HacTpoiika TMna CMHXpoHU3auumu pedpaeKTomeTpos

Haxmute KHonky YcrpouctBa. LlenkHute no nonto CUHXpPOHU3aLMA.

OTKpbIBLLEMCA OKHE Bbl6epMTe TN CUHXPOHU3aUNN.

ﬁ% YcTpoicTea {b

<= Pa3Mep MeHW

Cnwco

0090118

0100118

CuHxpoHUzauKna h

TpurrepHas LuMHa - -
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CUHXpOHW3aUMA

Het CHHXPOHWMZaU M

TpurrepHas WwwHa

SCPI DEVices:METHod
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MoAacTpoiiKka YacToTbl BHYTPEHHUX FreHepaTopoB

NPUMEYAHUE Pasgen akTyaneH Tonbko gna aHanusatopa RNVNA.

Ona usamepeHna moayna KoadduumeHTa nepedaydm Heobxoammo, yTtobbl OnopHble
YyactoTbl pedaeKTomeTpoB bbiAM oaMHaKoBbl. Hebonblas MOrpewHocTb YCTaHOBKM
OMOPHbIX YACTOT CHUMKAET TOYHOCTb U3MepeHuA. HecoBnageHre OnopHbIX YacToT Npwm
N3MepeHnn moayna KosadduumeHTa nepegaym NnpUBOAUT K OTKNOHEHUIO UCTOYHMKA
CUrHana oT YacToTbl NMPUEMHMKA CUrHaNa. 3TO MOXKET NPUBECTU K TOMY, YTO CUrHaN
6yAeT NPUHAT NPUEMHUKOM ped1eKTOMETPa CO 3HAYUTE/IbHbIM 0C1abneHnem unamn He

NPUHAT CcOBCEM.

Pednertomerp 1

Pednentomerp 2

Pednertomerp 1

Pednexrtomerp 2

F

wCmoul
leHepaTop
WCMBITETENBHOTD
CMrHana

/| TETEpoauH

NE R

MeHepaTop
Y ) ucneiratensHoro
CMrHana

letepogMH

F

retep2

MeHepaTop
WCMBITETEABHOD
CMrHana

leTepogmH

F

MCTOu 2
leHepaTop
MCMBITETEABHOTD
CMrHana

M) TeTepoguH

O @I P ) @
annemz Fw]
Hport 1 H port 2 ] Port 1 | Port2
u u A =
Wcocnepyemoe Hccnenyemoe
YCTROMWCTED YCTROMCTED
Hsmepenne |S521] Uzmepenne |512]

PucyHok 143 — M3mepeHune S-napameTpoB UCCaeayemMoro yCTpoicTea b6es
NOACTPOMKM YAaCTOTbl FTEHEPaTOPOB

BHyTpeHHMe onopHble reHepaTopbl pedIEKTOMETPOB MMEHT KOHEYHYH TOYHOCTb
YCTQHOBNIEHMA 4YacToTbl. MMoaTomy B cnydvae, ecnnm pedNEKTOMETPblI UCMNONb3YHOT
COOCTBEHHbIE reHepaTopbl OMOPHOWM YacToTbl (YCTAHOBNEH WCTOYHUK OMOPHOM
4acToThl BHyTpeHHMH, cm. n. WCTOYHUK onopHowm 4actoTbl ana RNVNA),
MCNONb3yNTEe PYHKUMIO NOACTPONKN YAaCTOTbl BHYTPEHHUX reHepaTopoB. MMoacTpoinKa
YacToTbl KarKaoro pedseKToOMeTpa BbINONHAETCA OTHOCUTENbHO MEepPBOro B CRAUCKe
ycTponcte (pedpnektomerp, KOTOpomy npuceoeH nopt 1, cm. n. [NoakntoyeHwe
pebnekTomeTpoB K MHTepdency USB). ITo aenaerca Ans Toro, yYtobbl YyCTPaHUTL
OWMBKY npu u3MepeHun moaynen KoadPUUMEHTOB Mepenaun, CBA3AHHYL CO
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CMelLeHMeM YacToTbl OAHOro M3 pedsIeKTOMETPOB M HenonajaHuvem B NOAOCY
nponyckauma ¢unbvtpa NY gpyroro (cm. pUCYHOK HUXKe).

Owrbura YCTaHOBKM UaCTOTbl

A35(7) e
Bez CMHXpOHU3ALMMK L
§ N Ao Orubarowan A4X
ONOPHOM YacTOTbI f\ 2 v
[ 4 \ ¢unorpa MY
pednekTomeTpa (11 }
I \
_.'I riul II!.\
i .1" b : ny "
CurHana I:HEn:T;:I f
& S Mouck makcumyma cUrHana
(f) ”
BeinonxeHa Juiy
NoACTPOIMKa YaCTOTbI FAT AN
N L |
pednexToMeTpa P
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PucyHok 144 — MocTpoiika YacToTbl peprekTomeTpa

NPUMEYAHUE Mpn ycnoBum coeaMHEHUs BXOAOB OMOPHOM 4acTOTbl ABYX
pednekToMmeTpoB mMexay cobolt KoaKkCManbHbIM Kabenem wm
BblIDOpEe MCTOYHMKA OMOPHOM 4YacToTbl BHeWwHud unam
CBA3aHHbIN NOACTPOMKA 4YacToTbl He TpebyeTcs. BennumHa
NOACTPOMKM YAaCTOTbl B 3TOM C/ly4ae NPUHUMAETCA HY/IEBOA.

Mpn BbIOOPE WCTOYHMKA OMOPHOM YacToTbl CBA3aHHbIN

YCTPOMCTBO MCNOAb3yeT 06l WKMHY ONOPHOM YacTOTbl, B
3TOM C/y4Yae nepBoe YCTPOMCTBO ABAAETCA MCTOYHMKOM,

OCTa/JibHbleé — NPUEMHUNKaMMW.
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B nporpammHom obecneyeHnn BOSMOMKHO BbINMONHATD:

® NepuoanYecKkyto aBTOMATUUYECKYO NOACTPOMKY CMELLLEHMA YacTOoTbl (C 3aAaHHbIM
nepuoaom 3anycka);

® OJJHOKPATHYIO aBTOMATMYECKYIO MOACTPOMKY CMELL,EHMA YacToTbl (BbIMOAHAETCA
MO HA)KATUIO HA KHOMKY);

® PYYHYIO MOACTPOMKY CMELLEHMNA YACTOTbI.

MporpammHoe obecneyeHne obecneynBaeT aBTOMATMUUYECKYIO MOACTPOMKY 4acToThl,
KOTOpas BK/OYAeTCA NpW NOAKAOYEHUU ped/IeKTOMETPOB K NpPOrpaMmMHOMY
obecneyeHuto. MapameTpbl aBTOMaATUYECKOM NOACTPOMKMU YACTOTbl U NEPUOANYHOCTb
€€ BbINONHEHNA MOTYT BbITb 3a4aHbl NONb30BATE/NEM.

Mpn BbINO/SIHEHUM NOACTPOMKM 4YaCTOTbl MOPTbl PePNIeKTOMETPOB A0MXKHbI ObITb
COeguHEeHbl Apyr C APYroM HanpAMyl WK 4epe3 ucciegyemoe YCTPOMCTBO.
OcnabneHue cMrHana mexay nopTaMum He gO/IKHO npesbiwaTb 50 ab.

MporpammHoe obecneyeHne OCYLWECTBAAET aBTOMOACTPOMKY MO LEHTPanbHOM
YyacToTe AMana3oHa CKaHMPOBAHMA aKTMBHOIO KaHana.

Ona MUHUMM3AUMK TemnepaTypHOro Apeiida OMOpHbIX TFeHepaTopoB nporpenTe
pedbnekToMeTpbl Nepes, UCNob30BaHUEM.

MoAacTpoiiKa YacTOTbl CMeLLEeHUA BPYUYHYIO

Haxmute KHonKy YcTpoicrea.

LLlenkHMTe no nonto noAcTpanBaemoro nopra B KosioHKe MoacTpoiika B Tabavue m
BBEAMTE 3HAYEHME YaCTOTbl B OTKPbIBLLUEMCA OKHE.
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#ﬁ Cucrema

ﬁqﬂ YcTpolcTBa {b

<= Pasmep MeHw

CrmcoK ycTpolcTB

1 0090118 O0ly [oToB

2 0100118 0y h loToB

CuHxpoHuzauna

Mepwoa aBTONOACTPOMKK
OTrn.
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wieHe onop.4acrToThl

My

SCPI DEVices:PORT:OFFset

ABTOMAaTHYECKaA NOACTPOIMKA YACTOTbI

B pexumme aBTOMATMYECKOM NOACTPOMKM 4YAcTOTbl MNPOrpamma  BbIMOAHAET
OAHOKPATHY NOACTPOMKY NO HAXKAaTUIO Ha KHOMKY UM NOACTPOMKY Yyepes 3a4aHHbIN
BPeMeHHON WHTepBan. [lpoBepKa BpPeMEHM BbLIMNOJHAETCA MNOCAE 3aBepLleHUA
CKAaHMPOBAHMA B KaHaNax MHAMKALMW, NO3TOMY pPeasibHbiA MHTEpPBan MNOACTPOMKMU
MOXeT 6bITb 60/1bLIE 33aHHOTO.

Haxmunte KHonKy YcTpoucrea.

[na BbINONHEHMA OAHOKPATHOM aBTOMATUYECKON MOACTPOMKM YAcCTOTbl HAXKMUTE
KHOMKY BbINONHUTL NOACTPOMKY.
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#ﬁ Cucrema

ﬁqﬂ YcTpolcTBa {b

<= Pasmep MeHw

Crmco pOWCTB

2 0100118 0rly [oToB

CuHxpoHuzauna

Mepwoa aBTONOACTPOMKK N
OTrn.

ﬂ,l’lﬂ BbINO/1HEHWNA nepwop,mquKoﬁ aBTOMATUYECKOM

NoOACTPOMNKM

4aCTOThbl

WwenKkHMTe no nonto Mepuop, aBTONOACTPOMKU U B OTKPBIBLUEMCA OKHE BblbepuTe

nepuog 3anycka noacTPOnKM.
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/CTPONCTE

Mopt  Cep.Homep Moacrpoika CocTofHue

2 0100118 0rly [oToB

CuHxpoHuzauns
TpurrepHas wWnHa

Mepuoa aBToONOACTPOMKK
OTrn.

3 cek

10 cek h

30 cek

100 cek

300 cek

MPUMEYAHUE — Mocne BbINOAHEHMA NOACTPOMKM B NOASAX KOIOHKM MoacTponKa
6yayT NOKa3aHbl BEIMYMHbI KOPPEKLIMM YAaCTOTbl ONOPHbIX FTEHEPATOPOB
pednekTomeTpoB. [MOACTPOMKA YACTOTbl KaxKAoro pedeKTOMETPA BbIMONHAETCA
OTHOCUTE/IbHO NEPBOro B CMIUCKE YCTPOMCTB (ped1IeKTOMETP, KOTOPOMY NPUCBOEH
nopt 1).
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DEVices:ADJust:Execute

SCPI
DEVices:ADJust:PERiod
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CucrtemHble YCTaHOBKM
Ha4yanbHaa ycTaHOBKa
HavanbHasn YCTaHOBKA CAyXUT AnAa npuBeaeHUA ped)l'IeKTOMETpa K 3aBOACKMUM

HacTpoiKam. 3HadyeHMA napameTpoB pedneKTOMeTpa, YCTaHaBAMBaemble B
npoueaype HavyaNbHOW YCTaHOBKM, NpuBeaeHsb! B [punoxeHuve A.

MpuBeaeHue aHanNM3aTopa B HaYa/IbHOE COCTOAHUE

Ha*kmute KHONKK Cuctema > HayanbHan ycTaHOBKa.

'm CTumyn
Cuctema

9 Janyck CUCTeMHas Koppekuus

Brn
E MacwTab WCTOYHMK ONOPHOIA YacToTbl

BHyTpeHHMit
% Kananbl LexypHBIA PEXKMM

Brn
= [omeeme || (R |
—_—— h
Bo oty [ Wocpotin ) [ Bwen 1

SCPI SYSTem:PRESet
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Meuartb rpaduKos

B pasgene onucbiBaeTca npoueaypa nedaTm U coxpaHeHus B dainn rpaduyeckux
AaHHbIX.

lpaduKkM moryT O6bITb pacrnevaTaHbl WUAM COXpPaHeHbl B $aii C MCNONb30BaHUEM
cneayowmx MHCTPYMEHTOB:

e ycTtaHoBneHHana B OC Windows nporpamma MS Word;

® YCTaHOB/MIEHHaa no ymonyaHuto B OC Windows nporpamma npocmoTpa
n306paxkeHunn;

® BCTpoeHHasA GyHKUMA BbICTPOro CoXpaHeHUs M306parkeHns sKkpaHa Nporpammbl B
*.png popmare;

B npouecce npeaBapuTeNbHOrO NPOCMOTPa B NPOrpaMme NpocmoTpa n3obparkeHui
n B8 MS Word rpapurueckne gaHHble MOryT 6biTb COXpaHeHbl B $aii C MOMOLLbIO
BCTPOEHHbIX BO3MOXHOCTEN 3TUX NPOrPaMM.

N306parkeHne moxkeT bObiTb NpeasapuTenbHo obpaboTaHo nepen nepepadert ero B
NPUNOXKEHUA NeYyaTn. BO3MOKHbI cieaytolime N3MeHeHus:

e nNpeobpas3oBaHMe LIBETHOrO M306paXKeHns B rpaZaLuumn Ceporo LBeTa Uan YepHo-
6enblt BapuaHT;

® MHBEpCUs N300parkeHus;

e nob6aBneHne K N306paXKeHMIO TEKYLLEN AATbl U BPEMEHMW.
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MeyaTtb M coxpaHeHue rpadpurUecKnX gaHHbIX B ¢painn

HaxmuTte KHonKy Meyatb.

B OTKpbIBLWIEMCS OKHe 3aganTe napameTpbl npeaBaputTenbHon o06paboTku
n3obparkeHua:

e BblbepuTe BapmnaHT HacTpoliku ugeta (MonHouBeTHasn, LLikana ceporo, YepHo-
6enbiit) B nose LiBet neuarty;

® BK/IOUYMTE/OTKNAOUMTE WHBEPCUIO U300paKeHWsa, LWENKHYB MO  MNO
MHBepTUpOBaTL 06pa3s;

e BK/AtOUYUTE/OTKAOUMTE Ao06aBreHMe daTbhl M BPEMEHU K U306paxKeHuio,
WenKkHyB no nosto MeyaTb garta v Bpems.

MeyaTb

PB4 Kanwbposka I 5

[MonHouBETHa#A
OunbTpauuns WHBepTupoBaTh 0bpas
Brn
Mapkep MeyaTk gaTa v Bpems

AHannz

] dim fod 8D N <

MHomKaLwma

LieeT neyatw

lWkana ceporo

YepHo-benbiit
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Haxmute Ha KHOMKY:

e Meyatb MS Word — gna nedatu ¢ nomouwbk npunoxenma MS Word,
YCTQHOBNEHHOE B CUCTEME;

e MeuyaTb M3 NPOBOAHMKA — 414 MNeyaTU C MNOMOLLbI YCTaHOB/IEHHOrONo
ymonyanuio B OC NnpunoXKeHme gns NnpocmoTpa nsobparkeHui.

Hanee rpaduyeckne gaHHble 6yayT ObITb pacneyaTaHbl C MOMOLLbIO BCTPOEHHbIX
BO3MOXKHOCTEN 3TUX NPOrpPamm.

HCOPy

SCPI HCOPy:IMAGe, HCOPy:DATE:STAMp, HCOPy:PAINt

MMEMory:STORe:IMAGe
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BbicTpoe coxpaHeHue n3obparKeHnA 3KpaHa NPorpamMmmbl

Haxkmute KHonKy MeuyaTb. B OTKPbIBLWIEMCA OKHE Ha)KMUTE KHOMKY CHUMMOK
3KpaHa.

®annbl coxpaHaloTcA B nNanky Image, pacnonoxeHHyo B paboyen nanke
nporpammHoro obecnedyeHuns pednektomerpa. CoxpaHeHHbIM dannam byaer
aBTOMATMYECKM NpucBamBaeTcA UMA  «SCrXXXXX.png», rae XXXXX ——
aBTOMAaTMYECKU YBEIMYNBAOLLMNCA NOPAAKOBbIN HOMED.

MNeyatb

PB4 Kanwbposka I
[MonHouBETHa#A

Y OunbTpauns WHBepTupoBaTk obpas
Brn

~

J Mapkep MevaTb gata u BpemMs

Brn

% MevyaTk {b

g MHomKaLwma

NPUMEYAHUE Mpouecc coxpaHeHUs OoTObOparkaeTca B CTPOKE COCTOAHMA
pedpnekTomeTpa.
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CuctemHan KoppeKuua

PebnektomeTp noctaBnsetrcA  NpeanpuATUEM-U3rOTOBUTENEM  C  3aBOACKOM
KannbposKon, KannbpoBoYHble KO3 PMUMNEHTDI KOTOpoM XpaHATCA B
3HeproHesaBUCMMOM NamATn Npmnbopa. Takaa KannbpoBKa Ha3bIBAETCA CUCTEMHOM, a
KOppeKLma oWMBOK Ha ee OCHOBE — CUCTEMHOM KOPpPEKLMEN.

CuctemHas Koppekuus obecneymBaeT TOYHOCTb WM3MepsiemMblX S-MapameTpoB Ao
NpoBeAeHNsA MO/Ib30BaTE/IbCKON KanMOPOBKU U3MEPUTENIbHOM YCTAHOBKWU. Tak KakK
MJIOCKOCTb CUCTEMHOW KanMbpPOBKM COBMAZAET C NJOCKOCTbIO M3MEPUTENBHOIO NOpTa
pebnekTomeTpa, CUCTEMHAss  KanMbpOBKAa  HE  YyYWUTbIBAeT  KOMMOHEHTbI
M3MEPUTENbHOW OCHACTKKW, MWCNOAb3yemMble AN NOAKAOYEHUA UCCAedyeMOro
ycTpoiicTBa. MorpewHocTb M3mepeHnin 6e3 KannbpoBKN U3MEpPUTENbHOM YCTaHOBKMU
He HOpMUpPYeTCA.

CUCTEMHYIO KOPPEKLMIO MOXKHO OTKAKYUTb TONIbKO B TOM Cayyae, eciu
No/ib30BaTe/lb BbIMNOJIHWA Hagnexallyo KanubpoBky pednektometpa. MNpu atom
TOYHOCTb M3MEPEHUN ONpeaenseTcsa MNoJib30BaTe/NbCKON KaIMOBPOBKOM M He 3aBUCUT
OT COCTOSIHMA KOPPEKUMM cuctembl. EAMHCTBEHHOe npaBuNO, KoTopoe creayer
cobnogatb, 3TO  OTK/AKOYATb/BKAKOYATb  CUCTEMHYIO  KOPpEeKuuio  nepep,
NONb30BaTE/NIbCKOM Ka/NIMBPOBKOM, YTOObI KannMbpOBKa M AanbHenlme U3MepeHun
MOT/IN BbIMOJIHATLCA B TEX *KE YCNOBUSX.

O6blMHO AN NONb30BATENbCKOM  KANMOPOBKM UM AaNbHEWUWMX W3IMEPEHUNH He
TpebyeTca OTK/AOYEHWE CUCTEMHON KoppeKuuu. [pu  OTKAOYEHUM CUCTEMHOM
KOPPEKUUN, B CTPOKE COCToAHMA pedieKToMeTpa oTobparkaeTca COOTBETCTBYOLLEE
npeaynpexaeHue
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BKAoueHMe 1 OTKNOYEHUE CUCTEMHOI KoppeKuun

HaxkmuTe KHoMKy Cuctema. B OTKpbIBLUEMCA OKHE LW EeNKHUTE no nonto Cuctemuas
KoppeKuus.

'm CTumyn
Cucrema
9 3anyck CUCTEMHaRA Koppekuma
Brn
ﬁm Macwrab WMcTouHuK onopHoit 4@ Beixon onopHol YacT
BHYT peHHMiA OTKn
% KaHansl [exypHbIA pesxum
OTtrn
"\M Mpadwk
#n Cucrema {*_n)
= Pazmep MeHI0

SCPI SYSTem:CORRection
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Mogaenb 1 cepuiiHbli Homep pedeKTomeTpa

Mogenb pednekTomeTpa M CEPUNHBLIN HOMEP OnpeaenaeTca aBTOMAaTUUYECKU Mpwu
noaKkntodeHun npubopa K K. [MporpammHoe obecneyeHne MNO3BOAAETCA
NOAKNOYATbLCA:

e K 1tobomy npubopy (aBToONpeaeneHme);
® TO/IbKO K BblIBpaHHOM Mmoaenu npubopa, UTHOPUPYS BCE OCTaslbHble MOAENU;

® TONbKO K npubopy BblbpaHHOMW MoOZeNu C 334aHHbIM CEPUMHBIM HOMEPOM
(Tonbko gna MO RVNA).

HacTpoiika BbibMpaeTca npu yCTaHOBKE MPOrpaMmbl, HO MPU HEOOBXOANMOCTU MOKET
ObITb M3MEHEHa.

NPUMEYAHUE Ona pabotbl ¢ pednekToOMeTpoM B MPOrpamMmMHOM
obecneveHne RNVNA, ero Heobxoammo Ao06aBuTb B CMMUCOK
yctponcte (cm. n. [NoakntoyeHne pedIEKTOMETPOB K
nHTepdericy USB), a TaKKe aKTUBMPOBATb JIULEH3UIO Ha
nporpammHoe obecneyeHue (CMm. N. AKTUBALMA NULLEH3NN).

NMPUMEYAHWUE Echn BKAOYEH [eMO pexum, noakAtoYeHHbIn K MK
pepieKTOMETPp He onpedensaerca B  MNPOrpaMmMHOM
obecneyeHnmn (cm. N. JeMOHCTPALIMOHHbIN PEXUM).

MopaknioueHne pedpnekromeTpa K MO RVNA

Haxmute KHonku Cuctema > HacTpoiKu. B OTKPbIBLUEMCA OKHE LWENKHUTE MO
nonto Mogenb npubopa.

Ona asToonpegeneHna pedprieKTOMeTpa N0 MOAENM HAXKMUTE HA KHOMKY
AsTOOnpeaeneHue.

Ona noaknwouyeHus K BblbpaHHOM Mogenn pednekTomeTpa, UrHopupya Bce
OCTa/ibHble MOZENN, HA*KMWUTE Ha KHOMKY C Ha3BaHMEM Moaenun pediekTomeTpa

R54, R140, R150, R60 naun R180.

NMPUMEYAHUE — Mpu BbibOpe pexrMma NOAKNOYEHMA B NPABOM YacTu
COOTBETCTBYHOLLEN KHOMKWN NOSABUTCA LBETOBAA UHAMKALMA.
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Cucrema
9 3anycK CuctemHan Koppekun O60MTH Nynbcaumm
Brn Brn
E MacwTab McToYHWK onopHoW YacToThl
BHYTpeHHMIA
% Kananbl JexcypHblid peskmum

#n Cucrema {P_n)

= Pazmep MeHI0

Mopens npwbopa

CepWitHBIN HoMep
ABToonpeneneHne

HacTpoitkm

Mopene npubopa
CABAN R140 3

Jemo pexum

[ns aBToonpeneneHuna pedpnekToMmeTpa No cepunHomy Homepy npubopa Ha none
CepuitHblii HOmep 1 BBeauTe 3HavyeHue 0.

[ns nogkntoyeHns K npubopy C 3a4aHHbIM CEPUMHBIM HOMEPOM, UTHOPUPYS Bce

ocTanbHble pednekomeTpbl, HaxkmuTe Ha none CepuHbIN HOmMep U BBeauTe
CEPUMNHBIA HOMED.
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Mopens npubopa

CepWiHBIN HOMep h
ABToONpeneneHne

Pacwmp.

S
3

SCPI SYSTem:CONNect:SERial
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MopknioueHne pedpnekrometpos K MO RNVNA

Haxmunte KHonku Cuctema > HacTpoiKu. B OTKPbIBLUEMCA OKHE LWEeNKHUTE Mo
nonto Moaenb npubopa.

Ona asToonpeaeneHus pepreKTOMETPOB MO MOLENAM HAXMWUTE Ha KHOMKY
ABToonpepaeneHue.

[Ons noaknodeHua K BblbpaHHOM Mmogenn pedNeKTOMETPOB, UrHopupya Bce
OCTa/ibHble MOAENN, HAXKMWUTE Ha KHOMKY C Ha3BaHMeM MOAK/NHYaeMon Mogenm
R54, R140, R150, R60 nan R180.

NMPUMEYAHUE — Npu BbiBOpE moaenn B NpaBoOM YacTU COOTBETCTBYHOLWLEM KHOMKM
NosBUTCA LBETOBaA

NMPUMEYAHUE — [na paboTbl CO cneumanbHOM annapaTHoM moaudUuKaumen

pepnektomerpa R140 ¢ paclUMPEHHbIM YAaCTOTHbIM ANANA30HOM BK/IOYMTE OMNUUIO
Pacwup.
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CucTema

#n Cucrema {P_n)

4= Pazmep MeH

CucTemHan Koppekuws
Brn.

MCToYHMK onop.HacTC Beixog onop.4actoThl

BHYTpeHHMIA OTKn.

Twn npubopa Nvuensna
RA0 b CeobogHas
NexypHBIA pexmM

OTkn.

Twn npubopa

BHUMAHMWE!

MpW HECcooTBETCTBMM MOAKNIOYEHHOrO  pedieKToMeTpa
BbIOpaHHbIM B NMPOrpaMmmMHOM obecnedyeHun moaenu u(unm)
cepuHomy HoMmepy OanbHenwan paboTta C
pedNeKTOMETPOM HEBO3MOXHa. B CTpoke cocrosHuAa
nporpammbl oTobparkaeTca coctosHMe He rotos.
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UcTouHUK OﬂOpHOﬁ Y4acToThbl

NPUMEYAHUE BblbOp MCTOYHMKA OMOPHOM 4YacToTbl He AOCTYyNeH AanAa
pedpnektomerpa CABAN R54.

Bbi6bop MCTOUHMKA onopHOI 4acTtoTbl anAa pedpnektomerpos CABAN R60,
R140, R150 1 R180

PednektomeTp MmoKeT paboTaTb KaK C BHYTPEHHUM, TaK U C BHELUHUM MCTOYHUKOM
onopHon YactoTtbl (10 Mru). Mo yMONYAHUIO UCNOJNb3YETCA BHYTPEHHWUIM WUCTOYHMK
OMOPHOM YacTOThbl.

Echu Tpebyetca 6onbluas TOYHOCTb M CTAabUNBHOCTb YacTOTbl, MOXHO MCMO/b30BaTb
BHELUIHMM BbICOKOCTabUNbHbLIA reHepaTop. A NOAKNOYEHMA BHELHEro reHepaTtopa
MCMONb3yiTe pasbeM BBOAA/BbIBOAA OMOPHOro curHana 10 Mlu Ha Topuesoi
ctopoHe CABAN R60, CABAN R140, CABAN R150 nnn CABAN R180. Bbibop MCTOYHMKA
reHepaTopa ONOPHOM YaCTOTbl OCYLLECTBAAETCA B NPOrpaMmHOmM obecneyeHumn.

Ha)kmute KHONKy Cuctema. B OTKPbIBLUEMCA OKHE WEeNKHUTE N0 nonto UCTOYHUK
OMOPHOI YacTOTbl [AN1A MNEPEKNIOYEHUA MEXKAY BHYTPEHHUM WU BHELWHUM
NCTOYHUKaMMW.

'm CTumyn
Cucrema
9 3anyck CvcremHan koppekuw ObolTw nynecaumm
Brn Brn
ﬁm MacwTab MCTOYHMK ONOPHON YacToThl
BHyTpeHHWA
% KaHank NeskypHBIA pEXKKM
OTrn
RN Mpadwmk
'ﬂ'ﬂ Cucrema {b
<= PasmMep MeH

SCPI SENSe:ROSCillator:SOURce
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NMPUMEYHAHUE

Ona pednektometrpos CABAN R60, R150 wu R180
HEBO3MOXHO BblOPaTb WMCTOYHUK OMOPHOM YacTOTbl, €Ciu
pasbem REF 10 MHZ/TRIG OUT wucnonb3yercA B KadecTse
BbIXOZA cuUrHana Tpurrepa (cm. n. Bbixoa Tpurrepa). B okHe
Cuctema B nonsx WUCTOYHMK ONOPHOM 4YacToTbl U Bbixog,
OMOPHOM YacToTbl OTOb6pasutca npeaynpexgeHne [TRIG
ouT].

Cucrema

CucTemHan Koppekuns
Brn

WcToynuk onopHol 4: Beixoa onopHoi YacT
BryTpenHuid [TRIG O Otkn [TRIG OUT]

JexypHBIA PEXKMM
OTrn
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Bbl60p MCTOUHMKA ONOPHOMN YACTOTbl aHaNAM3aTopos uenet RNVNA

Mpu un3MepeHUn moayns KospoduumeHTa nepegaum oauH U3 pedpNeKTOMETPOB
CTAaHOBMTCA WCTOYHMKOM OMOPHOrO CUrHasfa, a oOCTa/lbHble — MPUEMHUKAMMU.
BHyTpeHHMe onopHble reHepaTopbl pedIEKTOMETPOB MMEHT KOHEYHYH TOYHOCTb
YCTAHOBKM YacTOTbl, YTO NPMBOAUT K C/NYYAMHOMY OTK/IOHEHWMIO YacTOT CTUMyna U
MPUEMHMKOB, KOrga OHWM AOJIKHbI ObITb HACTPOEHbl HA OAHY W Ty e 4actoTy. [ns
YyCTpaHeHua 3ToM Npobaembl UCNONb3YIOTCA PEXMMbI, ONUCaHHbIE B TabaunLe HUXKe.

Pexxum OnucaHue
MUCTOYHMKA

OonopHow

4acToThbl

BHyTpeHHUM Kaxkabi pepnekToMeTp MCNONb3YET CBOM BHYTPEHHWIA
reHepaTop OMOPHOM YacTOTbl. 1A KOMMNEHCAUUM OTKAOHEHMUA
4acToT NPOU3BOAMTCA NOACTPOMKA YaCTOTbl KaXKA0ro U3
pedNeKTOMETPOB OTHOCUTENIbHO NepBoro (cm. n. NloakaYeHne
pednekTomeTpoB K nHTepdeicy USB) B cnmucke ycTpoicTs (cm. n.
MoAcTpoliKa YacTOTbl BHYTPEHHUX FTEHEPATOPOB).
PednektomeTpbl HE AONKHbI ObITb MPUBA3AHbI K BHELWHEN LUMHE
OMOPHOM YacTOTbl. B 3TOM perknume CKOPOCTb M TOYHOCTb
N3MepeHUs XyKe, 4em Bo BHewHem unuv CBA3aHHOM pexnmax.

CBA3aHHbIN Bce pednektomeTpbl MUCNONb3YIOT O0OLULYIO LWKMHY OMNOPHOM
4acToTbl, B 3TOM CAy4Yyae MNepBbIA  U3MepUTENb ABAAETCA
MCTOYHMKOM OMOPHOM YacTOTbl, OCTa/IbHble — MPUEMHUKAMMU, UX
BHYTPEHHME TFeHepaTopbl OMOPHOM YACcTOTbl HE WCMOJb3YHOTCA.
Obwas wWuHa mexay usmeputenammn dopmupyerca aABymA
cnocobamu:  ucnonb3yerca  pacnpepenutens FD-16 wunum
KOaKCManbHbIi  Kabenb B c/llyyae  MCNOAb30BaHMA  2-X
pebnekTomeTpoB. [aHHbIA PEXMM YaCTOTHOM CUHXPOHWU3ALMU
obecneymBaetr 6osee TO4YHble M ObICTPble W3MEPEHUs, 4Yem
BHYTpeHHUI pexum.

BHewHwuit Bce pednekToMeTpbl MCNONL3YIOT OAMH BHELWHUIA WUCTOYHMK

OMOPHOM YacToTbl. BHyTpeHHWe reHepaTopbl ONOPHOM YacTOTbI
pebNeKTOMETPOB HE UCMONb3YHOTCA.
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Haxkmute KHONKy Cuctema. B OTKpbIBLIEMCA OKHEe WenKHUTe No noato UCTOYHUK
OMNop. YacToTbl. B OTKPbIBLUEMCA OKHE BbIOEPUTE HYMKHbIN UCTOYHMUK.

[ Criny Cucrema

9 3anyck CucTemHan Koppekuws
Brn.

ﬁm Maciutab WcTounmk onop.yacte Beixod onop.4actoThl
BHyTperHuid [ OTKA.

% KaHaNb Twun npwbopa Nuuensna
RA0 CeobogHas

m Mpadmk NexypHBIA pexmM

—— OTkn.

#ﬂ Cucrema .{b
Iflglfl YcTpolicTea

<= PazMep MeHI0

McTouHmK onop.4acToTel

BHYTpeHHWA

Brewrwmi
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Bbixopg, OI'IOpHOﬁ 4acToThbl

NPUMEYAHUE 3TOT pasgen akTyaNleH TOAbKO Ans  pedieKTOMETPOB
CABAN R60, CABAN R150, CABAN R180.

PednekTomeTp MOXKET CNYXKUTb UCTOYHMKOM OMOPHOM YAcTOTbl U MCNONb30BATbCA
ONA CUHXPOHM3AUMKU. [NA NOAKNOYEHMA K BbIXOAHOMY CUFHanAy OMOPHOM YacToTbl
ncnonbsynte pasbem REF 10 MHZ/TRIG OUT Ha TopueBoii cTopoHe ped/IeKTOMETPOB
CABAN R60, CABAN R150, CABAN R180.

Bbixoa onopHoit yactotbl B mogenn CABAN R150

Mo ymonyaHuio BbIXOA, CUrHana onopHoh 4actoTbl B CABAN R150 oTKAto4eH.
NHTepdenc nporpammHoro obecrneyeHmsa He COAEPKUT MPOrPamMMHbIX KHOMOK And
BK/IIOYEHUA/OTKNIOYEHMA BbIXOAA OMOPHOM 4acToTbl. BbIXog OMNOPHOM YacTOTbI
BK/1OMAETCA, B C/1y4ae BKIKOYEHUNS pexmMma paboTbl C BHELWHMM UCTOYHUKOM ONOPHOM
4acToTbl (MCTOYHUK ONOPHOM YacTOTbl BHeWwHMNA).

Bbixop, onopHoit yactoTbl B mogensax CABAN R60, R180

Mo ymonyaHuio Bbixod curHana onopHor yactotbl 8 CABAN R60 n CABAN R180
OTK/OYEH.

[na BKNHOYEHMA/OTKNIOYEHUS BbIXOAA OMOPHOM YacTOTbl HAXKMMUTE KHOMKY
Cuctema. B OTKPbIBLUEMCA OKHE Le/IKHMTE Mo NnoJto BbIXoa ONOpHOM YacToTbl 415
M3MEHEHMA COCTOAHUSA BbIXOAaA.

'm CTumyn [ ]
9 3anyck CMCTEMHas KoppeKLws
Brn
E Macwrab McToYHuK onopHoi Yi Beixoa onopHoA YacT
BHYTpeHHUIA OTkn
% KaHansl [EKypHBIA pEXUM
OTrn
= o R
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NMPUMEYHAHUE

HeBO3MOXHO BbI6pPaTb UCTOYHWK OMOPHOM YACTOTbl, €cnu
pasbem REF 10 MHZ/TRIG OUT wucnonb3yercA B KadecTse
BbIXOZA CMrHana Tpurrepa (cm. n. Bbixoa Tpurrepa). B okHe
Cuctema B nonsx WUCTOUHMK ONOpPHOM 4YacToTbl M Bbixog,
OMOPHOM YacToTbl OTOb6pasuTca npeaynpexgeHve [TRIG
ouT].

Cucrema

CucTemHan Koppekuns
Brn

WcTodnuk onopHol 4¢ Beixoa onopHoi YacT
BHyTpenHwid [TRIG O Otkn [TRIG OUT]

JEesypHBIA PEXIM
OTrn

673



YnpasneHue nnuyeH3snamm

NPUMEYAHUE [aHHbIN pa3gen coaepUT MHPopmaumio o6 ynpasBieHUn

NINLEH3UAMM, NO3BONAIOWMMM nporpammHoOmy
obecneyeHnto RNVNA pabotatb € NOAKNOYEHHbIMU
pedekToMeTpamu.

B nporpammom obecneyeHumn AOCTYNHbI TUNbI }'IMLI,eH3Ml\;11

e CBo6ogHaA — no3BONAET MNOAKAOUYMTL A0 3 pednekTomeTpoB (He Tpebyet
MOKYMKM). ITOT TUN JIMLEH3UN WMHTErpMPOBaAH B MpPOrpaMmHoe obecrneyeHue
RNVNA 1 ncnonb3syerca no ymoaA4aHUIo;

e KommepuecKkas — reHepupyeTca npeanpmaTMem-m3roToButTenem M oTnpasBaseTca
B MOMEHT MNOKynKku. ®ann nuueHsnm mmeet pacwmpeHune *.LIC. Kommepyeckan
NINLEH3MA No3BOAAET UCNOAb30BaTb OT 4 g0 16 pedekTomeTpoB. Bo3moKHO
MCNONb30BaTb C HECKONIbKMMM KOMMEPYECKMMWU JIMLLEH3UM, HO OAHA M3 HUX
OONXHa OblTb Ha3Ha4YeHa aKTUBHOWM nepepn Hayanom paboTbl (cm. HasHayeHue
aKTUBHOW INLLEH3UW).

NMPUMEYAHWE B cnyuyae ytepu mau nospexgeHua ¢anna nuvueHsuu, a
TaKXe npu HeobxoAMMOCTU 3ameHbl pedNeKTOMETPa,
obpaTtutecb Ha NpeanpUATUE-U3rOTOBUTEND.

MpocmoTp AOCTYNHbIX INLLEH3UMN

Ha)kmute KHONKy Cuctema. B OTKpbIBLUEMCA OKHE LWeNKHUTE No nosto JinyeHsus.

Tabnunua B OKHe coepKUT MHGOPMALNIO O TINLEH3UAX:

e UaeHTUPUKATOp — YHUKANbHbIN HOMEP TULLEH3UN;

e Tun — T1N nnueH3nmn (becnnaTHas UAN KOMMepPYEecKas);

e YcTpoucTBa — TWN NOAKNOYAEMbIX YCTPOMCTB:
¢ Jlloboe — ecnu npuHMmaetca ntobon TUN pepeKToOMeTpa;
e Moaenb pepeKToMeTpa;

e MaKc. KON-BO — MaKCMMa/ibHOE KONIMYEeCTBO pedIEKTOMETPOB, C KOTOPbIMM
pa3pelleHo paboTaTb B BbIOBpaHHOM NULEH3UN;

e CTaTyc — WHAMKATOP COCTOAHMA NULEH3MU. ECAM NUUEeH3MA aKTMBHa, B
cTonbue noABMTCA Haanucb AKTUBHaA. OAHOBPEMEHHO MOXKET BbiTb aKTMBHA
TO/IbKO OHa U3 INLEH3UN.
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Cucrema

9 3anycK CucremHan Koppekuws
Bkn.

‘Em MacwTab McToyHuk onop.dacTe Beixoa onop.4acroThl
BHYTpeHHMIA OTKN.

% Kanansl Tun npubopa Nvuexsua N
R60 CeobogHas

ML Mpacduk LexcypHBIi Pesxmum

— OTrn.

#ﬂ Cucrema .{b
Iflglfl YcTponcTBa

<= Pazmep MeHw

0 CeobogHas NMioboe 3

1 ID0100001 Kommepyeck. R54 8

B npocmoTpa MHPOpMaLMK O NULEH3UN BblIBEpUTE HYKHYIO NMLEH3NIO B Tabauue
N HaXKMuTe KHomnKy MpocmoTp.

B oTKpbIBLIEMCA OKHe 0TOBpasnTca MHopmaumio:

e UaeHTUPUKATOP — HOMEP NNULLEH3UU;
e KomnaHus;

e [lonb3oBaTeslb — NUMA KJANEHTA3;
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e Tun yctpoictBa —  mogenb pedsieKTOMETpa, K KOTOpOM npwuBAsaHa
NIMLEH3MS;

e MakKc. KON-BO — MaKCMMasibHOE KONMYECTBO PedpNeKTOMETPOB, C KOTOPbIMMU
pa3pelleHo paboTaTb B BbIOPAHHOM NNLLEH3UK;

e Co3pgatenb NUUEH3MM — UMMA CO3ZaBliero MAM MoaMdULMPOBABLLErO
NLEH3NIO;

e [lata peAakuumn — Bpems U gaTta nocnegHen moamduKaumm AMLeHsnu;

e Cep. Homep N— cepuiiHble HOomepa pepNeKTOMETPOB, MNPUBA3AHHBIX K

NVLEH3UMN.
CogepsKaHne NULEH3NKN

MaeHTudukatop ID0100003
Komnanns
MNonbzoBatens
Twn ycTpolcTB RG60
Makc. Kon-8o 8
CosgaTent NULEH3MK
NaTa penakumm 24/02/21 17:35:27
Cep.Homep 1 00000001
Cep.Homep 2 00000003
Cep.Homep 3 00000004
Cep.Homep 4 00000002
Cep.Homep 5 0oo00o07
Cep.Homep 6 00000009
Cep.Homep 7 00000006
Cep.Homep B 00000008
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Do6asneHne nnueHsnm

Haxxkmute KHOMKY Cucrema. LLlenkHute no nonto JiuueHsuma. B OTKpbIBLLEMCA OKHe
HaXXMUTe KHOMKY anop'mposa'rb.

[ Crimyn Cucrema

9 3anyck CucTeMHan Koppekuma
Brkn.

ﬁm MacwTab WMcTounmk onop.yactce Beixog onop.4actoThl
BHYTpeHHMIA OTKN.

% KaHanb Tun npubopa Nuuenzusa N
R60 CeoboaHan

m Mpaduk JexypHBIM pEXMM

—— OTwrn.

#ﬁ Cucrema .{F_n)
ﬂ% YcTpoWcTea

<= PasMmep MeHI0

0 CeobogHan Nioboe 3
1 ID0100001 Kommepyeck. | R54 8
2 | ID0100002 Kommepyeck. | RB0 8 AKTWBHan

B oTKpbiBWIEMCA OKHe BblbepuTe NyTb U BBeautTe uma ¢anna. Bbibop KaTanora
OCYLLLECTBNAETCA AOBOMHbIM K/NMKOM N€BOM KHOMKU MbilM MO Hemy. YTobbl

677



M3MEHUTb KaTanor, ABaxKAbl WenkHuTe no noato [..]. Ana Bbibopa AMCKA HaxKMuUTe
KHOMKY C HAMMEHOBaHWEM AMCKa.

Ona pefakTMpoBaHUA UMeHM daina wenkHute no nonto Pan. Haxkmurte Ha
KHonky OK.

MMnopT dhaina nuueH3nm

MyTe
C:\WNA\RNVNA

[..]

CID0100001.lic

CID0100002.lic

CID0100006.lic

CID0100007.lic

Dain
CID0100003.lic

o= ] =

HasHaueHue aKTUBHOW NNLLEH3UKU

MporpammHoe obecrneyeHne RNVNA mMoOXKeT ogHOBPeMeHHO paboTaTb TONbKO C
OHOW U3 NNLEH3UN.

ONA Ha3HAYeHUA aKTMBHOM HYXHOW JIMLUEH3UW HaXMUTe KHOMKy Cuctema.
LLenkHuTte no nonto JiuueHsus.

Bbl6epMTe HYXXHYO TUUEH3UIKO N HAXKMUTE KHOMKY AKTMBMpOBaTb.
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Cucrema

9 3anycK CucremHan Koppekuws
Brn.

‘Em MacwTab McToyHuk onop.dacTe Beixoa onop.4acroThl
BHYTpeHHMIA OTKN.

% KaHansl Tun npubopa Nuuenzna N
R60 CeobogHas

ML Mpacduk LexcypHBIi Pesxmum

— OTrn.

ﬁﬂ Cucrema .{b
Iflglfl YcTponcTBa

<= Pazmep MeH

0 CeobogHas NMioboe 3
1 ID0100001 Kommepyeck. R54 8
2 1ID0100002 Kommepueck.  R60 8 AKTWBHaA

679




YpaneHue nuuyeHsuu

ONna ypaneHua NUUEH3UM HaXmuTe KHONKy Cucrema. LenkHute no noawo
JInyeHsuns.

Bbl6epMTe HYXXHYIO TUUEH3UKO N HAXKMUTE KHOMKY Yp,anm'b.

Ll Crimayr Cucrema

9 3anyck CucTemMHas Koppexkums
Brn.

ﬁm MacwTab MecTounmk onop.yactce Beixoa onop.4actoThl
BHYTpeHHMIA Otk

% KaHansi Tun npubopa Nuuenzus N
R60 CeobogHasn

m Mpadk JexypHBIN pEXMM

—— OTrn.

#ﬂ Cucrema .{b
ﬂ% YcTpoWcTBa

<= Pa3zmep MeH

0 CeobogHan Nwboe 3
1 ID0100001 Kommepyeck. | R54 8
2 ID0100002 Kommepyeck.  R60 8 AKTWBHaA
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Hactpoika nHrepdenca

MporpammHoe obecrneyeHne MO3BONSAET HACTPOUTb Caeaylolmne napameTpbl
NHTepdeiica:

® MEepPEeKNoYaTbCA MEXKAY MOJIHOIKPAHHBIM W OKOHHbIM peXumamu (cm. .
MNepeKkntoYeHre B MONHOIKPAHHbBIN PEXUM);

e 0TOBOPa3nUTL/CKPbITb BEPXHIOW MaHelb MeHio (cm. n. BrawoueHwne/oTKAYeHue
BEPXHEN NaHeNn MEeHH);

.OT06pa3MTb/CKprTb 3aroJioBOK KaHana (CM. n. BKI'HO‘-IGHVIE/OTI-(I'IIOL-IGHMG 4
PeENAKTUPOBAHKUE 3aroJ10BKa KaHana);

® U3MEHUTb pasmep WpmKdTa BCcex 0ToObpaKaembIx 3/IEMEHTOB Nporpammbl (cm. .
Bbibop pasmepa wpndTa);

® U3MEHUTb TONIWMHY IMHUI TPadUKOB AAHHbIX, MAMATK, a TaKKe CETKU rpaduKos
(cm. n. Bbibop TONLLNHBI AUHUNI);

® U3MEHUTb OUMGDPOBKY FOPU3OHTANbHOW ocu (cM. N. BrAatoyeHue/oTKAOYEHUE
oUMPPOBKM OCU CTUMY/IOB);

e BbIOpaTb aBTOMATUYECKUIM UNU GUKCUPOBAHHBINA PEXUM CETKU rpadmukoBs (cm. n.
Bbi60op aBTOMATMYECKOrO MU GUKCUPOBAHHOIO PEXMMA CETKM rpadmnKoB);

® MHBEPTMPOBATH LiBETA AMAarpaMmbl (CM. . MHBepcmAa LBETa AMarpaMmbl);

® OTKNOYNTb OOHOBEHUA 9KpPaHa (CM n. OTkAOYeHne 06HOBAEHUA QKDaHa),'

e 0TOOPa3nTL/CKpbITb  BpemMa  uUMkna (cm. n.  BrawyeHue/oTKAOYEHME
oTObpaXKeHUa BpeMeHU LUKAa);

® U3MEHUTb LBET rpadUKOB AaHHbIX U MAaMATU, MapKepoB, GOHa, CETKN, wpudTa n
KHOMOK (cm. n. HacTpoiika ugeta rpadunkos, mapkepos, doHa, CETKH).

Monb3oBaTeNbCKME HACTPOMKU UHTEpdeica aBTOMATUYECKM COXPAHAKTCA Mpu
BbIK/IIO4EHMUM NPOrpamMmMHOro obecneyeHns n 6yayT BOCCTAaHOBNAEHbI NPU C/ieayoLLeM
BK/ItOYEHUU pedaekTomeTpa.

Mpn HeobxoaMMOCTM HACTPOMKKU UHTepdenca MOXKHO cbpocuTb A0 3aBOACKMX
HaCTPOEK MO yMOYaHMo (CM. N. HayanbHble YCTAaHOBKU MHTepdelica).

681



MepekntoueHne B NOIHOIKPAHHbIN PeXUm

MporpammHoe obecneyeHne nameputens otobparkaetca Ha aKkpaHe K B Buae okHa.
Mpn HeEO6X0AMMOCTU UCNONIb3YNTE NOSIHOSKPAHHbINA PEXUM.

Haxmunte KHonKy UHAuMKauma. LenkHute no nonto NMonHbli 3KpaH.

WMiHomKauma
MonHLIA 3KpaH BepxHaa naHene
OTrn Brn
PB4 Kannbposka
3aronoBoK
Yo o
MNbTpaLwns
pan Pazmep wpudTa
11
& Mapxep TonwwHa aaHHBX TonwmHa ceTHM
1 |
@ Arams MeTkn YyacToThl [ pac DWKCUp. CETKa
Brn OTrn
I. or
hi Danni WHBepTuposaTh useT OBbHoBReHWe

Brn
=
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BKkatoueHne/oTKNAOYEeHME BEpXHEel NaHeAn MEHI0

Mo yMONYaHWIO BEPXHAS MaHelb NPOrpaMMHbIX KHOMOK Pacno/ioXKeHa B BepXHel
YacTu 3KpaHa. MaHenb MoXKeT ObITb CKPbITa, YTOObI MOAY4YMTb 6OsbllE MecTa Ha
3KpaHe AN1A OKHa KaHana.

Haxkmute KHONKy UHAMKauuma. LLenkHuTe no nonto BepxHaa naHenb.

MHoukauma
MonHbIl 3KpaH BepxHaa naHens
OTkn Brn h

v
=2
s,

KannbpoBKa

3aronoBoK
OTKn

DUNETpaLma
Y patl Pazmep wpudTa
» Mapke -

ﬁ PKEP TonwmHa OaHHBIX 