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BeeneHune

[lOKyMeHT ABNseTcs 06HOBNEHHOWN peaaKkuMen cneayrolmx PyKoBoACTB NO 3KCM/yaTauumn B
YyacTu onNMcaHusA NPOrpaMmHOro obecneyeHms:

HanmeHoBaHue O603HayeHMe JOKYMeHTa
OB30P-304, O630P-304/1 P3 6687-044-21477812-2007

OB30P-804, O630P-804/1,

OB30P-808, OB30P-808/1 P23 6687-075-21477812-2010

C1205, C1207, C1209, C1214, C1220
C1409, C1420

C2209, C2409, C2220, C2420
C4209, C4409, C4220, C4420

P2 6687-125-21477812-2015

OB30P-814/1 P3 6687-109-21477812-2013

S5048, S5065, S5085, S50180, S7530 P3 6687-102-21477812-2013

HacToslee pyKoBOACTBO MO 3KCM/yaTauMu NpefAHasHAYeHO ANA M3YyYeHWA YCTPOMCTBA,
npuHUMNa AeNCTBMA, NPaBUA UCNONb30BaHMA, TPAHCNOPTUPOBAHMA U XPAHEHUA U3MepuTe-
JIEN KOMMJIEKCHbIX KO3GDULMEHTOB NEpeadun U OTPAXKEHNS N aHA/IM3aTOPOB LIENEN BEKTOpP-
HbIX (ganee - aHann3aTopbl).

PYKOBOACTBO MO 3KCN/yaTaumnm COCTOUT U3 ABYX YacTeN.

B nepBoi YacTu cogepskatca obume ceeaeHMa 06 aHannsaTopax, NpMBeaeHbl OCHOBHbIE U
CNPaBOYHbIE TEXHUYECKUE XapPaKTePUCTUKU B TabaMYHOM U rpadUyecKom BUAaEX, YKasaHbl
COCTaB, YCN0BUSA 3KCMAyaTaL MM, TPAHCMOPTUPOBAHUA U XPaHEHMS.

Bo BTOpOW YacTu npmBeaeHbl MHCTPYKLMKN MO YCTAHOBKE U HACTPOMKE NPorpamMmHoro obec-
neyeHus, AaHo ONUCaHUEe NPOrpaMmmbl, NPeACTaB/eH NOPAAOK NPOBEAEHNA USMEPEHNA.

Mepea HavyanOM 3KcnayaTauuM aHaNM3aTOPOB HEOBXOAMMO O3HAaKOMMUTHLCA C HACTOALLMM
PYKOBOACTBOM M, NPU HEOBXOAMMOCTHU, C PYKOBOACTBOM NPOrpaMmmMmCTa AN AUCTaHLMOHHO-
ro ynpasneHusa npubopamm U MeToaMKON NOBEPKU A1 KOHTPOAS METPOIOrMYECKUX XapaK-
TEPUCTUK.

PaboTa ¢ aHanM3aTopamm U UX TEXHUYECKOE OOCNYKMBAHWE AONKHbI OCYLLECTBAATLCA KBa-
NMOULMPOBAHHBIM MEPCOHAIOM C UHMKEHEPHOWN NMOATOTOBKOM, MMEKLWMM HavyaibHble HaBbI-
K1 no paborte c yctponcteammn CBY 1 nepcoHanbHbIM KOMMbIOTEPOM.

MpegnpuaTMe-M3roToBMTEIb OCTaBAAET 3a CObOM NPaBo, He yBegOMAAA NoTpebuTens, BHO-
CUTb B KOHCTPYKUMIO M OAOKYMEHTALMIO aHANM3aTOPOB M3MEHEHUA, HE BAMAIOWME HA WX
HOPMMPOBAHHbIE METPOJIOTMYECKNE XaPaAKTEPUCTUKMN.



BeegeHue

BHUMAHME: AAHHbIA AOKYMEHT ABNAETCA PE3Y/IbTATOM TBOPYECKOIO TPYJOA U UH-
TENEKTYA/IbHOW AEATENIBHOCTM COTPYAHMKOB NPEANPUATUA-U3TOTOBUTENA. HE
AOMYCKAETCA UCNOJIb3OBAHUE OAHHOIO OKYMEHTA, PABHO KAK U EFO YACTW, BE3
YKA3AHMA HAWMMEHOBAHMA AOOKYMEHTA W HAMMEHOBAHWA MPEONPUATUA-
N3roTOBUTENA.

SAMPELLAETCA KOMMEPYECKOE NCMNOJIb3OBAHUE JAHHOIO AOKYMEHTA, PABHO KAK A
Er0O YACTW, BE3 MMCbMEHHOIO COINMACUA NMPEANPUATUA-USTOTOBUTENA.

MpeanpuATME-U3roToBUTEIb HE HeceT OTBETCTBEHHOCTM 3a MOCNeACTBUA HenpaBU/IbHOM
3KCnayaTauMy aHaAM3aTopoB, HapyleHMa npasun 6e30nacHOCTM M HecobalaeHUA NPOYUX
HEeobXoAMMbIX Mep NPeAOCTOPOXKHOCTHU.
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1 YcTaHOBKa nporpamMmmHoro obecneyeHua

1.1 Obwune cBeageHuUn

[aHHbIA pa3gen OTHOCUMTCA K MogMdUKALMAM aHAIM3aTOPOB, NpeaHa3Ha4YeHHbIX aNs pa-
60Tbl C BHELWHUM KOMMbIOTEPOM, HE BXOAALLMM B KOMMAEKT NOCTaBKW. A mogmudukaumm
aHanmsatopoB OB30P —304, OB30P — 804 u OB30P — 808 gaHHbI pasaen A0/XKeH ObiTb
nponyuieH. Moandukauymm aHanmsatopos OB30P — 304, OB30P — 804 n OB30P — 808 BbI-
MYCKalTCA C YCTAaHOB/IEHHbIM MW3roTOBUTENIEM NpPOrpaMmMHbiM obecneveHnem (MO) Ha
BCTPOEHHOM YNpaBAAlOLWEM KOMMbloTepe, paboTatowem nog ynpasneHnem OC «WIN-
DOWS 7 Embedded», 1 He TpebytoT yCTaHOBKM NpOrpamMmmMHoOro obecrneyeHums.

CnepyetT pasnanyaTb YNOMAHYTble Bbiwe MogudpUKaLmnm
aHanusatopos OB30P —304, OB30P -804, OB30P —808 un

MpumeyaHue OB30P —-304/1, OB30P - 804/1, OB30P - 808/1. K
MoaenAam, umerwmum B obosHadeHun "/1" paHHbIM pasaen
NPUMEHUM.

YcTaHOBKa NnporpammHoro obecnevyeHuns ans moanduKkaumin aHanm3aToposB 6e3 BCTPOEHHO-
ro KOMnbloTepa, NPOU3BOAUTCA Ha BHELWHWI MEepPCOHaNbHbIM KOMMbIOTEp, paboTarowmii
noa ynpasneHnem OC «WINDOWS». MNoakntoveHre aHanmn3aTopa K BHEWHEMY NepcoHanb-
HOMY KOMMNbloTepy ocyuiecTsaseTca Yyepes USB nHtepdelic.

MWHUMaIbHbIE OC WINDOWS 7 v Bbiwwe;
TEXHUYECKH .

exHueckmne Mpoueccop 1,5 MMy
TpeboBaHus K

NepcoHanbHOMY OnepaTtnsHaa namatb 1 I'b;

KomnbloTEpPy USB 2.0.

Ona ycTtaHOBKKM nporpammHOro obecnevyeHusa nosib3oBaTenb
MpnmeyaHune

KOomnbloTepa Ao/KeH 061a4aTb NpaBaMy aMUHUCTPATOPA.

1.2 PacnonoeHue n o603HauYeHne NporpammHoOro obecneyeHums

MporpammHoe obecneyeHne noctasnsetca Ha USB ¢neww-Hakonutene (MavM Apyrom Hocu-
Tene nHdopmaumm), BXxogAwEemM B KOMMNEKT aHanvs3atopa. lporpammHoe obecneyeHue
BO3MOMKHO TaK e 3arpysuTb ¢ web caita npoussoautens http://www.planarchel.ru.

Mogaynb yCTaHOBKM NporpammHoro obecneyeHus:
Copeprknumoe dpnew- .
HaKoNUTeNs e Setup S2VNA_vX.X.X_ru.exe™ — anAa oyxnopToBbIX

mozaenein;

XXX - HOMEp BEPCUM NPOrpammbl
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1 YcTaHoBKa nporpammHoro obecnevyeHums

MpnmeyaHmne

o Setup S4VNA_vX.X.X_ru.exe — ANA YEeTbIPEXNOPTOBbIX
Mmogaeneu;

[Jpansep aHanusatopa B nanke — Driver;
JokymeHTauma B nanke — Doc.

Manka Doc copep*UT PyKOBOACTBO MONAb30BaTeNA B ABYX
4yacTAX U PYKOBOACTBO NPOrpamMmmuncTa.

MporpammHoe obecnedeHne S2VNA 1 S4VNA mcrnonb3yeT HOBYHO cUCTEMY 0O0O3HAYEHUN U
ABNAeTcA 06HOB/NIEHHOW BepCcUen cieayroLmx Nporpamm ynpaBaeHus:

HammeHoBaHue

O603HayeHne JOKYMeHTa

MO 6687-044-21477812-2007

OB30P-304, O630P-304/1

OB30P-804, O630P-804/1
OB30P-808, O630P-808/1

C1205, C1207, C1209, C1214, C1220
C1409, C1420

C2209, C2409, C2220, C2420
C4209, C4409, C4220, C4420

0OB30P-814/1

55048, S7530

(Obzor304)
MO 6687-075-21477812-2010
(Obzor804, Obzor808)

MO 6687-125-21477812-2015
(S2VNA, SAVNA)

MO 6687-109-21477812-2013
(Obzor814)

MO 6687-102-21477812-2013
(S5048)

1.3 Mpoueaypa yCTaHOBKM NPOrpammHoOro obecrneyeHumn

BHumaHue

YcTaHOBUTE NporpammHoe obecneyeHne B NepByto ovepesb,
00 noakntodeHMa  aHanmsatopa K USB  uHTepodelicy
KOmnbloTepa, An8 Toro u4Tobbl Heobxogumbie dannbl
Apavisepa USB 6bian yctaHoBneHbl B OC KomnbtoTepa. Ecan
Bbl Yy¥Xe MOAKAIYUMAM aHANM3aTop K KOMMblTepy, TO
OTKNOUNTE ero. YCTaHOBKA NpOrpammHoOro obecneyeHus
OOKHA OCYLWECTBAATLCA NpU OTKAoYeHHOM oT USB mnam ot
ceTn aHanusaTope.

YcTaHOBKa NporpamMmMmHoro obecneyeHuma oCyLLecTBAAETCA NyTem 3anycka ¢aina yctaHoB-
wnKa Setup_S2VNA_vX.X.X_ru.exe unn Setup_S4VNA_vX.X.X_ru.exe. [Mocne yero Heob-
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1 YcTaHoBKa nporpammHoro obecnevyeHus

XOAMMO CNef0BaTb MOLWArOBbIM YKAa3aHUAM MPOrpammbl YCTaHOBKM. CTapTOBOE OKHO Npo-

rPammbl YCTAHOBKM NpeAcTaBAeHO Ha pUcyHke 1..

YcTaHoBKa — S2VNA - O

Bac npueercreyer Macrep
yCcTaHOBKM S2VNA
Mporpamma ycradosuT S2VMA w18.3. 1 Ha saw koMnboTER.

PeroMEHAYETCA 38KPRITE BOE NPOHME NPMNGHEHWA NEpel
TEM, KakK Npol0THKHTE.

Hasmmre «]anse s, 4Tobbl NpOLOMHKTE, MMM «CTHEHE®,
UToOE! BEIMTH M3 MPOTPaMMEl YCTAHOEKM,

Hanes = OTMEHE

PucyHok 1.1 CtapToBO€ OKHO Nporpammbl YCTaHOBKMU

YCTaHOBLUUK BbINOAHAET Caeaylowme 3a4aum:

e 3anucbiBaeT nporpammy aHanmsatopa S2VNA.exe nnam S4VNA.exe;

e YcTaHaB/AMBAET B onepaumoHHyto cuctemy USB apaiBep aHanmsaTopa;

e 3anucbiBaeT panibl ApanBepa Ha cay4vai UX py4HOM YCTaHOBKY;

e 3anucbiBaeT AOKYMEHTALMUIO;

e 3anucbiBaeT NpUMepbl NPorpamm aBTomaTusaumm;

e Co3gaeT ApAbIKK ANA NPOrpammbl U AOKYMEHTaLMK;

e Ocywectsnaet peructpaumio COM cepsepa aBTomaTmsaLmun.

MyTn ycTaHOBKKU $ainoB, UCNOJIb3yeMble MO YMOIYAHMIO:

HanmeHoBaHue MNyTb

Mporpamma S2VNA.exe C:\VNA\S2VNA

13



1 YcTaHoBKa nporpammHoro obecneyeHus

dainbl apalisepa C:\VNA\S2VNA\Driver
JoKymeHTaums C:\VNA\S2VNA\Doc
Mpumepbl aBTOMaTU3aLMUM C:\VNA\S2VNA\Programming Examples

1.4 PyyHana ycTaHOBKa ApaliBepa aHa/IM3aTopa

OO6blYyHO py4YHan ycTaHOBKa AgpanBepa He Tpebyetca. OgHaKo, ecnn apansep He bObla ycTa-
HOBJ/IEH aBTOMaTUYECKUN B XoAe 06LLeN YyCTaHOBKM NporpammHoro obecrneyeHms, To npose-
OUTE PYYHYIO YCTaHOBKY KaK OMUCAHO HUMKeE.

CoeanHuTe Npnbop ¢ nepcoHanbHbIM KomnbioTepom (MK) kKabenem USB 13 KomnsieKTta no-
CTaBKK. [lonycKkaeTca nogKkntoyeHne Kabens USB K KomnbloTepy BO BKAOYEHHOM COCTOA-
HUN.

PucyHok 1.2 MoagKkntoyeHne aHanmsatopa K MK

Brkntounte I'IpM60p Ha*XaTnem KHOMNKu BKIII'O‘-IEHMH/BbIKJ'II'O‘-IeHMﬂ NMUTAaHWA Ha nepe,u,Heﬁ na-
Henw.

Mocne BKkAtoYeHMA npubopa, Windows aBTOMaTUYECKM ONpeaenvuT NoAKAYEHNE HOBOTO
USB ycTpoictBa 1 OTKpoeT aAnanor yctaHoBku USB apaiisepa (Windows 2000/XP/VISTA). B
Windows 7, 8, 10 oTkponTe aunanor yctaHoBku USB apaliBsepa Bpy4Hyto: [lyck > [NaHens
ynpasneHua > fucnemyep ycmpolicms. LLlenkHUTe NnpaBoW KHOMKOM MblliK No cTpoKe "He-
M3BeCcTHoe ycTponcTeo" un Bbibepute "ObHOBUTL ApaliBepbl...".

B amnanore yctaHoBkM USB gpaiiBepa Bbibepute "YcTaHOBKa ApaniBepa U3 yKa3zaHHOIo mec-
ta” (Windows 2000/XP/VISTA) nnaun "BbINONHUTb MOUCK ApaliBEpPOB Ha 3TOM KOMMbloTepe"
(Windows 7, 8, 10), 3aTem yKaxuTe nyTb K pannam gparisepa. Painbl apansepa HaxoaaTcs
B nanke \Driver Ha }KeCTKOM gMCKe B Nanke ¢ ycTaHoB/eHHbIm MO.

14



1 YcTaHoBKa nporpammHoro obecnevyeHus

Mocne ycnewHoOM yCTaHOBKM ApariBepa B cucteme noasmutca Hosoe USB ycTponcTBo C Ha-
MMeHOBaHMeM MoJenIn aHanusaTopa.

1.5 Peructpauua COM cepsepa

Pernctpauua COM cepBepa HeobxoamMma B TOM C/lydae, eCcnum Bbl HAMEpPEHbI UCNO/1b30BaTb
COM aBsTomaTusaumto. Ecam Bbl HamepeHbl ncnonb3osatb SCPl aBTomaTmnsauuto, NM60O He
HamMepeHbl NCNOb30BaTb aBTOMATM3aLUMI0, TO AaHHbIN MYHKT BOSMOXHO MPOMNYyCTUTD.

Pernctpauua COM cepBepa BbINO/HAETCA B XO4€ YCTaHOBKW NPOrpammHOro obecnevyeHus
aHanu3satopa. OKHo peructpauymmn COM — cepsepa npeacTaBieHOo Ha pucyHKe 1.1,

YcTaHoBKa — S2VNA = =

JaBepuwenne Macrepa yCTaHOBKH
S2VNA

Mporpamma S2YMNA YyCTaHoOBNEHa HAa Ball KOMNBKOTED,
MPHUACHEHHE MOXKHO 3EMNYCTHTE C MOMOLWLBHD
COOTEETCTBYHIWEND 3HaYKa,

HaMuTe «3aBeplMTh s, YTobkbl BEIATI W3 NpOrpaHHMel
YCTEHOBKM,

JapervcTprposaTe COM cepeep AnA obecneYeHmA

AWCTEHUMOHHOrD YNPEBNeHna aHanu3aTopom, Bel
MOKETE 3apermcTpuposaTs COM cepeep nosgHee,
MCMONB3YA KoY fregserver,

JEEepUMTE

PucyHok 1.1 Peructpayma COM - cepsepa

Kpome, Toro Bbl MoxeTe 3apeructpmpoBate COM cepsep nosxe. [1a yero HeobxoaMmo 13
KOMaHAHOW CTPOKM 3anyCTUTb NPU/IOKEHME C Katouem /regserver. Hanpumep:

S2VNA.exe /regserver

HeobxoamMmbl npaBa aAMWHUCTPaATOpa A4 KOMaHAHOM

MpumeyvaHue
CTPOKMW.
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2 OnucaHue nporpammHoro obecnevyeHns

2.1 OCHOBHble 3n1eMeHTbl OKHa nporpamMmmHoro obecneyeHus

O6LwWwmit BUA OKHA NporpammHoro obecneyeHusa aHanM3aTopa NpuBeaeH Ha pucyHKe 2.1.

MaHenb NporpaMmHbIX

CTpoka MeHo KHOMOK
(& Pioner  Ofacpagt” | Aaarsaron 300Ku-32 My NOOODDDOL (Pemow wogennposarita) - _gl_.;i. |
[ rotusciasan  Crionyi®® Orcwec  Mapmcasts  Kanbposca  Mapwepss  Avanes  ComplBoccT  CucTesa e
Maonocoscet gumsTp 1 Ofizop-304
rpl 521 AMAN nor 10.00 267 FO.000 06
511 Awnn nor 10.00 &5/ P0.000 AS [Crn]
50.00
N [@ 15474492 rru -19.370 a6 Cmeeyn
40.00
30,00 Msmeperiee.
20.00 s11
10.00 DopHaT |
. 000 4 Amnn nor
=10.00
-20.00 Mscurah |
-30.00
48,08 I-' LY DUNLTDAER
/ \
_ - i W
OKHO e 4000 BO0M 131 i El z. a0 7. 8T *
Crapt 300 ki “01 T 100 My 0 aBa 2323 Cron 3.2l
KaHana TBL S11 Aunn nor 10.00 £6, 0,000 46 1 I
50,00 I
0. 00 Karsfpomsa | I
30.00
| 20.00 e
10.
0. 000p - 4 Anamn | |
v ')
10.00 '_\\/_H\‘ ¥ 1\.‘nl}
\. ConpBoccr
0.00 7 J,r\lllf ¥ |
A
foh
..... “ 4 |
40.00 b
-50.00 3000 EO0M 1.2r 1. 60 2r 2,40 2.8I
_|om|
[OT018 73F [Visnep [Totoe |

Crtpoka coctosHus
aHanwsaTopa

PucyHoK 2.1 OCHOBHble 31eMeHTbl OKHa Nporpammbil
2.2 [aHenb NpPOrpammHbIX KHOMOK

MNaHenb NPOrpaMMHbIX KHOMOK B npaBon 4YaCTN OKHa ABNAETCA OCHOBHbLIM MEHIO NpOorpam-
Mbl.

CTpOKa MEHI0 B BerHel‘a 4acTun OKHa ABNAETCA
BCNOmMOraTte/ZibHbIM MEHIO, KOTOpPOE MNMpeaocCTaBaAeT 6b|CprIV1

MpumeyaHue AOCTYN K pasgenam OCHOBHOrO MeHl. BcnomoratenbHoe
MEHIO MOMeT OblTb OTKAOYEHO ANnA yBenanveHma obnactm
rpaduKos.

OCHOBHOE MEHIO COCTOMT M3 CMEHHbIX MaHeneil NPOorpaMMHbIX KHOMOK. Kaxkaaa naHenb
NPOrpaMMHbIX KHOMOK npeacTaBaseT coboi oguH pasaen meHw. Bce naHenn cesA3aHbl B
MHOTOYPOBHEBYIO CUCTEMY MEHIO M 0becneymBatoT AOCTYN KO BCEM QYHKUMAM aHanu3aTo-
pa.
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2 OnuncaHue nporpammHoro obecneyeHus

B moamnduKkauum aHanmsatopos OB30P — 304, OB30P -804 n OB30OP — 808 ynpaBneHue
NPOrpamMmMHbIMN KHOMKaMM OCYLLECTBAAETCA GU3NYECKMMM KNAaBULLAMM, PACTON0NKEHHBbIMMU
CnpaBa OT HWX, NM60 MbIWbto, MO0 C NOMOLLbIO CEHCOPHOTO 3KPaHa.

B moandumkaumm aHannsaTopos, npegHasHavyeHHbIX AnA paboTbl C BHELWHUM KOMMbHOTE-
poMm, ynpasaeHne nporpaMmMHbIMU KHOMKaMM OCYLLLECTBAAETCA MbILUbIO.

Kpome TOro, ynpasneHuve nporpaMmmMmHbIMMU KHOMKaMM BO3MOXHO C KN1aBUaTypbl NpU NOMO-
Wy Knasuw: «P», «b», «€&», «>», «Enter», «Esc», «Home».

B Tabanue 2.1 gaHoO onncaHMe pa3IMyHbIX TMNOB NPOrPAaMMHbIX KHOMOK.

Tabanuya 2.1 Tvnbl NPOrPaMMHbIX KHOMOK

Mk

] MAHHMY M

J DUneTP
TabnuyHo

ek

MzmepeHHe
521

CTapT
300 kM

BepxHAA nporpammHas KHOMKa npeacTtasnsetr cobon
3aro/I0OBOK MEHIO M CAYKUT A9 BO3BpaTa Ha BepPXHWM
YypOBeHb MeH. HaBurauma no YpoBHAM MEHI0 MOMKeT
OCYLLECTBATL KNABULLIAMMU «€», «=D».

BblaeneHHaa nporpammHas KHOMKa OTO6parkaeTcA TEMHbIM
uBeTom. HaxkaTve Knasuwm «Enter» BbI3biBaeT (YHKLUMIO
AaHHOM KHOMKW. MepemelleHne BblaeneHUa NpPousBOAUTCA
Knasuwamu « P », «» nam spallarolLeinica pyykon.

Kpyrnas oTmMeTKa c/eBa Ha MNPOrPamMHOM  KHOMKe
ob603HauyaeT BbiOpaHHYO  GYHKUMIO M3 HECKOJIbKUX
BO3MOMHbIX.

OTmMeTKa B BMAE ra/ikKM CAeBa Ha MPOrpPaMMHOMN KHOMKe
0603Ha4YaeT aKTUBHYI OYHKLMIO, KOTOPYHD MOXHO nnb6o
BKIHOUUTb, MO0 OTKAOUUTD.

CTpenka cnpaBa Ha NPOrpPamMMHON KHOMKE O3Ha4YaeT nepexos,
Ha HUXKHWUN YPOBEHb MEHIO.

TeKkcTOoBOE NONE B HWKHEN 4YacTM MNPOrPaMMHOM KHOMKMK
CNYXUT ANA YKa3aHUA BblIOPaHHOrO 3HAYEHUA M3 HECKObKUX
BO3MOMHbIX.

YncnoBoe nose B HUMKHEN CTPOKE MPOrPaMMHON KHOMKK
CNYKUT A5 BBOAA YMCIOBbIX AAHHbIX.

MporpammHan KHOMKAa HaBMraumm NosasBaseTca B TOM C/yyae,
Koraa naHenb MNPOrpaMMHbIX KHOMOK He BMellaeT BCex
KHOMOK. OHa CAYXUT 414 MepemelleHra no naHenu
NPOrpaMmMHbIX KHOMOK.
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2 OnuncaHue nporpammHoro obecneyeHus

[na HaBuMrauum No MeHI0 MPOrpamMHbIX KHOMOK KPOME YKasaHHbIX Knasuw «P», «d»,
BO3MOXHO NCMOb30BaTb KaBULLIK «€&», «=»», «Esc», «Homey:

e Knasuia «€» BbI3bIBAET Nepexos Ha BEPXHUI YPOBEHb MEHIO;

e KnaBuia «=>» BbI3bIBAET Nepexos Ha HUXKHUI YPOBEHb MEHIO, €C/TU UMEETCS Bbl-
AEeNeHHan KNaBuLia Co CTPE/IKOWN BMNpPaBo;

e Knasuwa «Esc» aencTeyeT aHaIOrMYHO Knasue «€»;

e Knasuiia «Home» BbI3bIBaeT Nepexos Ha rMaBHbIA YPOBEHb MEHIO.

YKasaHHble KNaBULIM OCYLLECTBAAIOT HABUrauMio Mo MeEHH0
MPOrpaMMHbIX KHOMOK B TOM C/ly4ae, KOrga HeT aKTUBHOrO
nons BBOAa. B 3Tom cnydyae BepxHAS NMPOrpammHan KHOMKa
0TObpaXKaeTCA CUHUM LLBETOM.

MpumeyvaHue

2.3 CTpOKa meH1o

padmkfadan Crumyn  OTkMMK  MHAuKkawss  Kanwbposka  Mapkepel  AHamms  Coxp/Bocct  Cucrema

[ S1Z Awnn nor 10. Wameperne 3
130.0
Propmat k
Macwarad r
120.0
MuneTpaLma k
44 M

PucyHok 2.2 CTpoKa meHto

CTpoKa MeHIo pacnosaraeTca B BepPXHel 4acTu OKHa nporpammbl. OHa ABAseTcA BCNOMOra-
TENbHbIM MEHI0 U CAYKUT AN1A BbICTPOro A0CTyna K pasAenam OCHOBHOIO MEHIO, a TaKKe
AybnvpyeT pyHKUMKM Hambonee YacTo MCNOb3yeMbIX MPOrPaMMHbIX KHOMOK. CTPOKa MeHo
MOXET ObITb OTK/AOYEHA ANA yBeandeHua obnactm rpadukos. CTpOKa MeHo ynpasaseTcs
MbILLbIO UK CEHCOPHBIM 3KPAHOM.

ﬂ,ﬂﬂ OTKNKOYEHNA CTPOKUN MEHK HaXMuUTe nporpamMmmHblie

MpumeyvaHue -
KHOMKW: UHAMKauua > Ceounctea > CTpoKa meHio
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2 OnuncaHue nporpammHoro obecneyeHus

2.4 CTpOKa COCTOAHMA aHaAn3aTopa

F¥[13.05.2016 09:48 [Vizsaep [Foros |
Aata n spems Coobenns

PucyHok 2.3 CTpoKa cOCTOAHMA aHanu3aTopa

CTpOKa COCTOAHWA aHa/M3aTopa PACMOMAraeTcA B HUMHEM 4YacTu akpaHa. OHA MOXKeT co-
AepKaTb CO0bWEHNA O COCTOAHMM aHANM3aTopPa, COCTOAHUN CUCTEMbI 3aMyCKa, BbIMOJIHe-
HUW KaIMOPOBKMK, OLINOKax U T.4. Bo3amorkHble coobuieHns npeacrasfieHbl B Tabauvue 2.2.

Tabanua 2.2 Bo3aMoXHble coobLeHMA B CTPOKE COCTOAHMA aHanM3aTopa

HanmeHoBaHue
nons

CoctosiHue DSP

CocTosiHue
cucTemsl
3anycka

Kannbposka

BY curHan
BHewHAA onopa

ObHoBNEeHUe
aucnnesn

CoobleHune

He rotos
3arpysKa

Fotos
U3mep

Cron

BHew

PyuH

LuHa

BbinonHeHue
KannbposKu

BY otKn

BHew. onopa

O6HOB. OTKN

3Ha4yeHune

HeT cBAasu mexay DSP n KomnbtoTepom

NaeT 3arpyska nporpammHoro obecnevyeHms DSP
DSP paboTaeT B HOpMasibHOM peXnme
BbinonHAeTcA UWMKA CKaHUPOBAHMUA
CkaHMpoBaHMe OCTaHOBJIEHO

OuaaHue 3anycka CKaHMPOBAHMA: NCTOYHMK 3aMnyCcKa
— BHEWHWUN CUTHanN

O)KnpgaHue 3anycka CKAaHMPOBAHMA: UCTOYHMK 3aMycKa
— pyYHOM

OXnpaHune 3anycka CKaHUPOBAHUA: MCTOYHUK 3amyCKa
— nporpamma astomatmsauum SCPI nam COM

BbinonHseTca nsmepeHne KaanbpoBOYHOM Mepbl

Ctumynupytownii BY curHan otkntodeH

Bxopa BHewHel onopHoi YactoTbl 10 MI'y, BKAOYEH

O6HoBEHME AMCNIeA OTKIOYEHO
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2 OnuncaHue nporpammHoro obecneyeHus

HanmeHoBaHue

nonAa

CocTtosAHuMe
CUCTEMHOM
KanmMbpoBKM

Owwnbka
3aBO/CKOM
KannbpoBKK

CoctoaHue
BHELWHEro
nsmeputena
MOLLHOCTU

CoobueHune

Cuc. Kop.
OTKN

Owunbka
MOLLHOCTH

OwunbKa
CUCT.
KannbpoBKu

Uam.
MOLLHOCTH:
coobuweHue

2.5 OKHO KaHana

3HayeHune

CucTtemHas KoppeKkuma OTKAKYeHa.

Owwnbka N3Y KannbpoBKM MOLLHOCTK.

Owwnbka N3Y cuctemHOM KannbpoBKN.

Mpn NOAKNKYEHUM BHELLHETO U3MEPUTEIA MOLLHOCTH
yepes USB wuau nepexos USB/GPIB uHanumpytoTca
cnegywowme coobuieHma: nogkaveHue, owwunbKa
NOAKNIOUYEHUA, TOTOB, W3MeEpPeHue, YCT. HynA,
owmnbKa ycT. HynA.

OKHO KaHana CAYKUT ANns oTobpaxkeHusa pe3ynbTaToB U3MEPEeHU B BUAE rpaduKoB U Yu-
C/IOBbIX BEIMYMH. B OKHE NporpamMmbl MOXKET BbITb O4HOBPEMEHHO pa3melLeHo 40 16 OKOH
KaHana. Kaxgomy OKHy KaHana COOTBETCTBYET /IOrMYECKUI KaHan. JIOrMYecKuin KaHan mo-
XKeT BbbITb NPeACTaBNeH KaK OTAe/bHbIM aHann3aTop, KOTopblit nmeeT cobcTBeHHbIe napa-

METpPbI, TaKNE KaK:

® YCTaHOBKM CTUMYNINPYOLWETO CUTHaNna, Takne Kak gnana3oH 4actoT, MOWHOCTb,
3adKOH CKaHMpPOBaHNA,

e [Monocy MY n ycpegHeHue;

e Kannbposky.

dusnuyecknis adHan3aTop O6pa6aTbIBBET nornvyecKkme KaHasbl No o4yepean.

B cBOIO ouepesb B KaXAOM OKHe KaHana MOXKeT bbiTb pasmelleHo A0 16 rpaduKos nusme-
pAemMbIx BeiMunH. OBLMI BUA, OKHA KaHana NpeacTaB/ieH Ha PUCYHKe 2.4,
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2 OnuncaHue nporpammHoro obecneyeHus

3aronoBokK
KaHana

Monocosol e 1
rpl 521 Awnn nor 10.00 A5 00 45
I8 511 awnn nor 10.00 46/ P0.000 4B [Crn)

.0

. 1.5474491 My -19.370 25

\ 4

obnacTb

N : 3. ar I :
Cron 3.2 Ty

rrr_-ﬁ C'racrr 300 kriy ik :.;'n . J’hu 100 M 0 nB# 223
CTtpoka

COCTOSAHMSA
KaHana

PucyHok 2.4 OKHO KaHana

2.5.1 3aronoBoK KaHana

3aron0BOK KaHana CNYyXHUT ONnAa BBoAa NMNOJZ1Ib30BATE/IbCKONO KOMMEHTapUA ANA OKHA KaHa/la
3aros10BOK Mo YMOIHaHUIO OTK/IKOYEH ANA yBeENNYeHUA obnactn Fpad)VIKOB.

BKntoyeHue un
OTKAlOYEeHUe
3aro/sioBKa

PepaKktnposaHue
3aronoBKa

3arosioBka npoun3soagunTcA

BKknoyeHne U OTKAOYeHue
nporpamMmmMmHbIMU KHOMKaMu: UHanKauma > 3aronoBok.

I'Iepexop, K pPenaktmpoBaHUO 3aroioBka nNpon3soaunTcA

nporpammHbiMn  KHonkamu: WUHaukauma > Pepakrtup.

3aronoBoOK.
Bo3MmOrKeH ObICTPbIN Nepexoq K peaakTUPOBaHUIO 3aro/sIoBKa
LWENYKOM MbILWN MO HEMY

2.5.2 Ctpoka cocToAHusA rpadmKa



2 OnuncaHue nporpammHoro obecneyeHus

ol s11 amnn nor 10.00 pe/ »0.000 o [Crn]
Mpd 521 Amnn nor 10.00 ag/ »0.000 ab k\

\ CeroWcTea rpacmka
JHAYEHWE ONOPHOA
TIMHKW K
MacwTab rpadmka
Popmat

Wamepaemsln napameTp

HawmeHoBaHWe rpacuka

PucyHok 2.5 CTpoKa coctosiHmAa rpadmka

CTpOKa COCTOAHMA rpadmKa CAYKUT ANA OTOOPaXKeHUss HAMMEHOBAHUA U NapaMeTpoB rpa-
dUKOB. YNCNO CTPOK COCTOAHUS COOTBETCTBYET YMCY rpadUKOB KaHana.

C NOMOLLbIO CTPOKM COCTOSIHMA rpadmKa BO3MOXKHO BbicTpoe
MpumeyaHue n3MepeHne napameTpoB rpaduKka ¢ UCNONAb30BAHMEM MbILLN,
KaK onucaHo B pasgene 3.9.

Kaskaas cTpoKa coaepKuT cneaytoLlyto MHbopmaumio 06 ogHoM rpadurKe KaHana:

e HanmeHoBaHue rpaduka oT «pl» go «pl6». HammeHoBaHWE aKTUBHOrIO rpaduKa
BblAe/IeHO MHBEPCHbIM LIBETOM;

* Mamepaemblit napameTp: «S11», «S21», «S12», «S22», nnbo abCcoNtoTHbIE n3me-
peHna mouHoctn «A(n)», «B(n)», «R1(n)», «R2(n)»;

e dopmaT npeacTaBaeHUA, HaNnpumep «AMMA N0ry;
e MacwTab rpadmKa B eANHULAX U3MEPEHUA Ha AeneHune, Hanpumep, «10.0 oB/»;

¢ 3HayeHue ONopHOM NMMHUK, Hanpumep, «»0.000 ab», rae « P » — 3HaK ONOPHOW
NVHWW;

e CBolicTBa rpadMKa — CMMBO/Ibl, 3aK/NOYEHHbIE B KBagpaTHble CKOOKK (Tabnu-
ua 2.3).
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2 OnuncaHue nporpammHoro obecneyeHus

Tabnuua 2.3 3HayeHne CMMBONOB B CBOUCTBAx rpadukKa

CBoncTBO Cvmsosibl 3HayeHue
RO Hopmanusayma otparkeHna mepon XX
RS Hopmanuszauyma otparkeHna mepoin K3
RT Hopmanusaums nepegaun nepemblHKom
opP OAHOHanpaB/aeHHaA ABYXNOPTOBAA KanMbpoBKa
Koppekuma
PPEKL F1 MonHaa ogHoNopTOBaA KaAMbpPOBKa
ownboK
F2 MonHana asyxnoptosan uamn TRL KaanbposKa
F3 MonHana TpexnopToBas KaANMbpPOBKa
F4 MonHaA YeTblpexnopToBas KanmbpoBKa
SMC CKanApHas KanmbpoBKa cmecutenem
Kn KoppeKkuma npuemHuKa
Mpoune PPEKL, P
KannMbpoBKM
Km KoppeKuma moLHOCTH
20 MpeobpasoBaHMe MmneaaHca nopTa
Uck UckntoueHune Lenu
AHanu3 gaHHbIX
Ber BcTtpausaHue uenu
yn YanvHeHue nopra

MNpoben padmK AaHHbIX

&N padUKM faHHbBIX U NaMATU
UHpmKauma A pad A
rpadmkKa
pad n paduK namatm
OTKn padMKKN AaHHbIX M NAMATU OTK/HOYEHDI
a+n [JaHHble = laHHble + [NamAaTb
MaTtemaTtnyeckasn a-n JaHHble = [laHHble — [TamATb
onepauma Hag,
rpapukamm ao*n JaHHble = laHHble * MamaTb
a/n [aHHble = [laHHble / MamaTb
dneKTpuyeckas 3ap YKa3zaHa He Hy/a1eBaA aNeKTpuyecKasa gamHa.
ONVHA
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2 OnuncaHue nporpammHoro obecneyeHus

CBoMCTBO
CrnaXuBaHue

BpemeHHan
cenekumsa

MpeobpasoBaHue
napameTpos
YyCTpPONCTBA

CnmBonbl

Crn

Cen

Zr
Zt
Yr
Yt

1/s

Ztsh

Ytsh

Conj

3Ha4veHue
CrnaxkmaHue rpaduka

CeneKkuna Bo BpeMeHHoW obaactu

MpeobpasoBaHue BO BXOLHON MMMNEeLaHC
MpeobpasoBaHue B NPOXOAHON MMNELAHC
MpeobpasoBaHue BO BXOLHYHO NPOBOAMMOCTb
MpeobpasoBaHue B NPOXOAHYHO MPOBOANMOCTb
MHBepcua napameTpa
B

I'Ipeo6pasoBaHl4e 9KBUBANIEHTHOTIO

WyHTa

mmnenaHc

MNpeobpasoBaHMe B NPOBOAMMOCTb 3KBMBAJIEHTHOTO
LyHTa

Onepau,vm KOMMNEKCHOro conpaXxeHna

2.5.3 I'paduueckana obnactb

lpadunyeckan 061acTb CAYKUT ANA pasmeLLeHUA rPaPUKOB U LMPPOBLIX AAHHbIX.

BepTukansHas _— |

WwKana

Mapkep
[F 11 KCeH 1.000 / »-4.000 [¥n]
FpZ 521 d¢aza 45.00 °/ »0.000 ° [y]
6.000 ¥
1.6884000 rru 1.662% Homep rpadpuka
5.000 cpea 1.4266
CT.OTHK 239.46 m
| 4.000-+% 00+ 843.36m
3.000 2
1
2.000 _\_\—_—/1
1.000p 4
0.000
L
-1.000
MNonoxenne
-2.000 1 OMNOpHOI
~3.000 AUHWW
4000V — 57 1.66r =171 17377 1781 4

/

[opu3oHTanbHas
Wwkana
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2 OnncaHue nporpammHoro obecneyeHuns
PucyHoK 2.6 MNpadumyeckaa obnactb

lpaduyeckan 061acTb COAEPHKUT CNeayoLWME 3/IEMEHTDI:

® BepmuKanbHasa wkana. NHanumpyeT unpposbie 3HaYeHNA BEPTUKANBbHOM LIKa/bI
aKTUBHOTrO rpadumKa. Bo3amoxKHO BbiOpaTh peXxum MHANKaunm LndpoBbIX 3HAaYEHUN AnA
Bcex rpadmkos, NMB0 OTKNOUUTDL LMPPOBbIE 3HAUYEHUA JNA yBeNNYeHUA 06nacTm rpadmKa;

* [OpU30HMANbHAA WKAAA. UHAMLMpPYeT UndpoBble 3HAYEHUA WKaabl CTUMYN0B
KaHana (4actoTta, MOLLHOCTb UK Bpems). BO3MOXKHO OTKNOUUTb LMdPOBbIE 3HAYEHMA ANS
yBennyeHua obnactu rpaduka;

* [TonoxeHue ornopHoU AUHUU. YKA3bIBaET NONOKEHNE ONOPHOM IMHMM rpaduKa;

e Mapkepbl. UHANLMPYIOT 3HAYEHMA U3MEPAEMOI BENNYMHDBI B PA3/IMYHBIX TOYKAX
aKTUBHOTO rpadnKa. Bo3mMoXKHO BbIOPATb PeXUM MHAMKALMU MAPKEPOB A1 Bcex rpadu-
KOB O4HOBPEMEHHO;

* OYHKUMN MAPKEPHbIX BbIYUCIEHUIA: CMamMuCmMuKa, nos0ca nponycKaHus, Hepas-
HomepHocms, nosaocosoli hunemp;

* Homep epagpuka. NossonseT MAeHTUPUUMPOBaTb rPaduK NpU NevaTu B YepHoO-
6enom BapuaHTe;

e TekylLee NoNoXKeHME CTUMYINPYIOLLErO CUrHana (NoaBNAEeTCA, ecnu ganTeNb-
HOCTb CKaHMPOBAHMA NpeBblwaeT 1,5 cekyHAabl).

C nomoLblO YKa3aHHbIX 3n1eMeHTOB rpaduyeckon obnactm
MpumeyaHue BO3MOXHO ObICTpOe ynpaBaeHWe Mbllbi BCEX MapaMeTpoB
rpadmKa, Kak onmcaHo B pasgene 3.9.

2.5.4 PaameweHne rpaduKoB B OKHE KaHana.

Ecnv B OKHe KaHana BKAOYeHO bonee ogHOro rpadunka, To NoAb30BaTe/lb UMEET BO3MOXK-
HOCTb PasmecTuTb MX. OTAenbHble rpaduKM MOTyT 3aHMMATb OOLLYHO YacTb OKHa KaHana
(prcyHOK 2.6), nMb60 moryT 6biTb pa3melLeHbl B OTAE/bHbIX YacTaX (pUCYHOK 2.7).
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2 OnuncaHue nporpammHoro obecneyeHus

S21 Awmnn nor 10.00 aB/ »0.000 gb

50.00
40.00 [ 1.5474491 rru -0.2246 nb

30.00
20.00
10.00 1
0.000p q

-10.00

-20.00

-30.00

-40.00

~50.00 700v B00W I.2r @er Ir  Z.4r 2.8r ¢

rp?2 521 Awmnn nor 10.00 ag/ »0.000 ab

50.00 _
40 0o |1 1.5474491 ru -0.2246 a6
30.00
20.00
10.00
0. 000! 4

-10.00 1

-20.00

-30.00

-40.00

-50.00

400M  BOOM  1.2r ¥6r 2r - 2.4r  2.8Br 2
| [& Crapt 300 kMu 401 fwd 100Tu 046w 10/23  Cron 3.2 [Ty

PucyHok 2.7 Mpumep pasmeLLeHns aByx rpapuKoB B OKHE KaHana

2.5.5 Mapkepbl

MapKepbl CAyKaT ANA MHOMKAUUWM 3HAYEHUI 3MEPEHUI B yKa3aHHbIX TOYKax rpaduka (pu-
CYHOK 2.8).

OaHHbIe
MapKepa

M1 629, MFJ?2?SQAE
B 69,136 MMy, -2,76826
MeTka Ha M1

rpachuke | .

M2

ﬁzg;/_\ 640 _,eeu"’ 680

e

MeTka Ha ocK
cTUMyna

PucyHok 2.8 MapkKepbl

Mapkepbl HymepytoTcs undpamm ot 1 go 15. OnopHbIA MapKep BMeCcTo Homepa 0603Haya-
eTcAa CMMBONOM R. AKTUBHbIN MapKep BblaeneH ciegyowmm obpasom: Homep oTobparka-
€TCA UHBEPCHbIM LBETOM, METKa pacnosiaraeTca Hazg rpaduKkom, MeTKa CTMMYyNa 3aKpalleHa
CMN/IOWHbIM LLBETOM.

26



2 OnuncaHue nporpammHoro obecneyeHus

2.5.6 CTpoKa cOCTOAHMA KaHana

CTpOKa COCTOAHMA KaHana pacrnosiaraeTcA B HUMXKHEM YacTW OKHA KaHana. OHa coaepKut
3/1IeMeHTbl, NOKa3aHHbIe Ha PUCYHKe 2.9.

KoHeuyHoe 3HaueHue cTumyn
CraTtyc ycpeaHeHuA (ecnmn BKIOYEHO)
MowHoCTb
Monoca MNY
3aKoH CKaHVIpOBaHVIFI\ \
n

[T [Fop [Kn K [T Moa Crapt 300 kly 201 MH Skl 0 aBm a0 Cton 3.2 Ty

HayanbHOe 3HauyeHne ctumyna

Yncno Touek

MoaennpoBaHne OCHaCTKM (€Cn BKIHOYEHO)
YanvHeHue nopta (€can BKAKOYEHO)
KoppeKumsa MoLHOCTU (C/M BK/THOYEHO)
KoppeKuma npueMHUKoB (eciv BKAKOYEHO)
Koppekunn owmnbok

NHAMKaTOp CKAaHMpPOBaHMA

PrcyHoK2.9 CTpoKa COCTOAHMA KaHana

* IHOUKamop cKkaHupoeaHus oTobpaxkaeT beryLLyo NoA0CKy, Korga NpomucxoamuT
06HOB/NEHWE AaHHbIX KaHana;

e [Mone KoppeKyus owuboK NoKasbiBaeT 0606LEHHbIM CTaTyC KOPPEKLUM OLNMOBOK
ana rpaduKos S-napameTpoB. 3Ha4YEHUA AaHHOIO NoAA NpuBeaeHbl B Tabanue 2.4;

e [lone KoppeKyus NpueMHUKO8 NoKasbiBaeT 0606LEHHbIN CTaTyC KOPPEKLUNM NPpU-
€MHMKOB AnA rpadmnKoB abCcoNOTHbIX U3MEPEHMIN MOLLHOCTU. 3HAaYEHUA AAHHOrO NoAA
npueeaeHbl B Tabauue 2.5;

e [lone KoppeKyus MouwHOCMU NOKa3biBaeT 06006LEHHbIN CTaTyC KOPPEKLNN MOLLL-
HOCTW A4NA BCeX rpadMKoB. 3HAYEHMs AaHHOro NosA NnpueeaeHbl B Tabaunue 2.6;

e [lone ydnuHeHuUe nopma noKasbiBaeT 0606LEHHbIN CTATYC BbINOJAHEHMA AaHHOWN
bYHKUMKM ans rpadmkoB S-napameTpoB. Ecam dyHKUMA BbINONHAETCA ANs BCex rpaduKos,
TO MHAMLMPYIOTCA YepHblE CUMBObI HA cepom doHe. Ecnm GyHKUMA BbINONHAETCA TONIbKO
ANA YacTu rpadmKoB, To MHANUMPYLOTCA 6e/ble CMMBOJIbI Ha KpacHOM GOHeE;

e None modenuposaHue 0OCHACMKU NOKa3biBaeT 0606LLEHHbIN CTaTyC BbINOJHEHMUSA
AaHHOM GYyHKUMM ana rpadmkos S-napameTpoB. K GyHKUMAM MOAENMPOBAHUA OCHACTKU
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2 OnuncaHue nporpammHoro obecneyeHus

OTHOCATCA: Npeobpa3oBaHMe nMNegaHca NOPTa, UCKAOYEHMA LLENKU, BCTPAUBAHMA LLENMW.
Ecnun dyHKUMA BbINOHAGTCA ANA BCeX FPAadUKOB, TO MHAULMPYHOTCA YePHbIE CUMBO/IbI Ha
cepom doHe. Ecnm dyHKLMA BbINONHAETCA TONbKO AN5 YacTU rpaduUKoB, TO MHAULMPYIOTCA
6enble cMMBO/Ibl Ha KpacHOM GOHE;

e [lone Ha4yasnbHoOE 3HA4YEeHUE CMUMYAA CAYKUT ANA NHOUKALMKN 1 BBOAA HAaYa/IbHO-
ro 3Ha4eHMA 4acToTbl UJIN MOLLLHOCTU, B 3aBUCUMOCTU OT YCTAHOBJIEHHOIO TUMA CKaHUPO-
BaHMA. [JaHHOe NoJie MOXKHO NepeBecTn B PEXMM MHAUKALNN LEHTPANBHOIO 3HAYEHUA,
Toraa cnoBo «CrapT» UameHaeTca Ha «LeHTp».

e [lone Yyucsio moyek CNyKUT gNAa NHOUKAUMK U BBOAA YMC/Ia TOYEK CKaHUPOBAHMUA.
Yncno ToueK CKaHMPOBAHUA MOMKET ObITb ycTaHOBAEHO oT 2 Ao 10001.

¢ [lone 3aKOH CKAHUPOBAHUA CNYXUT ANA UHANKALUMN U USMEHEHMA 3aKOHA CKaHW-
poBaHUA. 3HAYeHMs AaHHOro NosA NpuBeaeHbl B Tabanue 2.7;

e [lone nosoca N4 cnyXKnt gna MHAMKauum u nepekntoveHmna nonocol MY. Nonoca
MY morkeT 6bITb ycTaHoBAeHa oT 1 My, Ao 30 Kl'u;

e [lone MoWHOCMb CAYKUT AN UHAMKALMM U BBOAA BbIXOAHOM MOLLHOCTU MOPTOB.
B pexnme CKaHMPOBaHUA MOLLLHOCTM — MO/E NEPEK/IOYAETCA B PEXKMM UHANKAUNKN GUKCK-
POBaHHOW YaCTOTbl UCTOYHMKA CUrHaNa.

 Nlone cmamyc ycpedHeHUs UHANUNPYETCA, eCU BKAOYEeHa GYHKUMA yepeaHEeHMA.
MepBas umdpa 03HaAYaAET TEKYLMIN CYETYMK yCpeaHeHUn, BTopas undpa — Gaktop ycpes-
HeHus.

¢ [lone KOHeYHoe 3HaYeHUe CMumMyna CNYXUT JNA UHANMKALUKM N BBOAA KOHEYHOTrO
3HAYeHMA YacTOTbl AN MOLHOCTU, B 3aBUCMMOCTM OT YCTAHOBAEHHOIO TMMNA CKaHUPOBa-
HMA. [JaHHOe noJie MOXXHO NepeBecTn B PEXUM MHOMKALMM NONOCHI, TOraa caoso «Cron»
n3meHsetcs Ha «Monoca».

Tabnunua 2.4 MNone KOppeKLMa OLNOOK
Cumsonbl 3Ha4veHune

1) BbinonHaeTcA  Koppekuua  owunboK, YCTAaHOBKM  CTUMYyAa
COOTBETCTBYIOT KaNIMOPOBKe.

BbinonHAeTcA KoppeKkuua OLIJVI6OK, YCTAHOBKKU CTUMYJ1la He

1)

K?
COOTBETCTBYIOT KaNnMbpoBKe. Mcnoib3yeTca MHTEPNONALUA.

K1V BoinonHaeTcA Koppekuma ownboK, YCTAaHOBKM CTUMyna He
COOTBETCTBYIOT KaNIMbpoBKe. Mcnob3yeTca sKCTpanonaums.

ork? Koppekuma owmnbok oTKAoYeHa.

2
.2 HeT KannbpoBouHbIX AaHHbIX. KannbpoBKa He NnpoBoAuNack.
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2 OnuncaHue nporpammHoro obecneyeHus

2 YepHble cMMBO/bI Ha cepom PpoHe — AnA Bcex rpadpuKos.

Benble cuMBO/IbI Ha KpacHOM PoHe — s YacTu rpaduKos (gpyran
yacTb rpadMKoB He KanmMbposaHa).

2 Onsa Bcex rpadumkos. LiBeT cMmBosoB — 6enbii Ha KpacHOM
¢doHe.

Tabnnua 2.5 Mone Koppekunsa NpMeMHUKOB

CnmBonbl

Kn

Kn!

NpumeyvaHue

3HayeHune

BbinosHAeTCA Koppekuna ycumneHnAa npuemHUKoB, YCTaHOBKU
CTuMysia COOTBETCTBYIOT KaJ'IM6pOBKe.

BbINONHAGTCA KOppPeKUuMA YCUNEHUS MNPUEMHUKOB, YCTaHOBKM
CTUMyNa He  COOTBETCTBYHOT  KanmbposKe. Mcnonbsyetcs
NHTEPNoNALUMA.

BbINONHAGTCA KOppeKuMA YCUNEHUS MNPUEMHUKOB, YCTaHOBKM
CTUMyNa He  COOTBETCTBYHOT KanmbposKe. Mcnonbsyetcs
3KCTpanonayus.

YepHble cMMBONbI Ha cepom ¢poHe — ANA Bcex rpaduKos.

Benble cMMBO/IbI HA KpacHOM POHe — ans YacTu rpadunKos (gpyran
YyacTb rpadMKoB He KanmbpoBaHa).

Tabnvua 2.6 MNone KoppeKkLUs MOLLHOCTH

CumBonbl

Km

Km?

Km!

MpumeyvaHue

3HayeHune

BbinonHAaeTcA Koppekuna MmOLWHOCTU NOPTOB, YCTAHOBKU CTUMY/1a
COOTBETCTBYIOT Kal'IVI6pOBKe.

BbINoO/HAETCA KOPPEKLMA MOLHOCTU NOPTOB, YCTAaHOBKM CTUMYA
He COOTBETCTBYHOT KannMbpoBKe. Mcnonb3yeTca MHTepnonsaums.

BbINO/HAETCA KOPPEKLMA MOLLHOCTM MOPTOB, YCTAHOBKM CTUMYA
He COOTBETCTBYHOT KannbpoBKe. Mcnonb3yeTca sKcTpanonaums.

YepHble cMMBOJIbI Ha cepom ¢oHe — ans Bcex rpaduKoB.

Benble cumBOIbI Ha KpacHOM $oHe — Ans YacTu rpadukos (apyras
yacTb rpadmKOB He KanbpoBsaHa).
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2 OnuncaHue nporpammHoro obecneyeHus

Tabnuvua 2.7 Tunbl CKAHUPOBAHMA

CumBonsl 3Ha4veHune
Nun JINHEMHbIN 3aKOH CKAHWMPOBAHMA YaCTOTbl.
Nor Jlorapudmmyeckmnii 3aKOH CKaHMPOBAHUA YaCTOTbI.
Cerm CermeHTHbIN 3aKOH CKaHMPOBAHWUA YaCTOTbI.
MowH JINHEMHbIN 3aKOH CKAHMPOBAHUA MOLLHOCTMU.
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3 BbicTpoe Hayano paboThbl

B maHHOM pasgene npueeaeH Npumep ceaHca paboTbl ¢ aHaAM3aTopoM. NoKasaHbl OCHOB-
Hble npuemMbl paboTbl C AaHAIM3ATOPOM NPU U3MEPEHUN XAaPAKTEPUCTUK KOIPPUMLMEHTA OT-
parkeHua uccnegyemoro yctpoictea (UY). M3mepatoTca aABe XapaKTEPUCTUKN OTPaXKeHUS
NY: KCBH u ¢asza koadpdpuumeHTa oTparKeHus.

Mpun namepeHnn KoapPuLMeHTa OTPAXKEHUA UCNONb3YETCA OAMH NOPT aHaNAM3aTopa. AHa-
NI3aTop nepegaeTt CTUMYNUPYIOLWMIA CUTHAN Ha Bxo4 MY 1 npMHMMaeT OTParKEHHYIO BOJHY.
Bbixog, MY npu 3TOM, Kak NpaBuno, foaxeH ObiTb HAarpyeH Ha COrnacoBaHHYK Harpysky.
Mony4yeHHble pe3ynbTaTbl UIMEPEHUA MOTYT ObITb NPeACTaBAEHbI B Pa3/iMdHbIX GopmaTax: B
AaHHom npumepe KCBH u da3za.

Tunosas cxema namepeHusa KoapdpuumneHTa oTparkeHns MY nokasaHa Ha pucyHke 3.1.

ny
N

PucyHok 3.1 Cxema MamepeHuna OTparkeHusa

Ona nameperna KCBH u ¢asbl KoadpdpuumeHta otparkeHna MUY, B gaHHOM npumepe npous-
BOAATCA CeAytowme AeACTBUA:

* [OArOTOBKA aHAaNN3aTOPa K U3MepeHUto KoaGOULMEHTA OTPAKEHUS;

® YCTaHOBKa NapamMeTpoB CTUMY/IMPYIOLLETO CUTHaNa: AManasoH 4acToT, YAC/O To-
yek;

e YcTaHoOBKa nonocbl MNY;

* YCcTaHOBKa Yncna rpadpukos — 2, HasHadveHue rpadrKkam nsmepaemoro napameTpa
n dopmata npeacTaBieHus;

* YcTaHOBKa mMacwiTaba rpadumKos;

e KannbpoBKa aHannsaTopa 410 NpoBeAeHNA U3MEPEHUI KOaddULMEHTA OTparKe-
HUS;

* NccnepoBaHne KCBH un dpasbl KoadpdurUMeEHTa OTPaXKEHUS C MOMOLLbIO MapPKEPOB.
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3 bbicTpoe Havyano paboTbl

3.1 MoaroToBKa aHaNM3aTopa K NPOBeAEeHMUIO0 U3MEPEHUIN OTPAXKEHMUA

Bkntounte u nporpente aHaAn3aTop B TeYEHNE BPEMEHMU, YKA3aHHOTO B TEXHUYECKUX XapaK-
TEPUCTUKAX.

B HMKHEWM uacTM 3KpaHa pacrnonaraetca CTPoOKa craTtyca
aHanusatopa. B cTpoke cTaTyca aHasnu3aTopa A0/IXKHa

Onpepenenme nHgMuMpoBaTbca Haanucb «lFoTtoB». Hapg cTpokol craTyca
« ».
paboTocnocobHocTH P d . y
pacrnosio)KeHa CTPOKa cTaTyca KaHana, B ee NeBOi 4acTu
aHanunsaTopa

pacnonoxeH WUHAWUKATOP CKaHUPOBAHWA KaHana. NMonocka
MHOWKATOPaA A0/’ KHa HEMPEPbLIBHO NepemeLllaTbCA.

MoaKAounTe K U3mepuTenbHomy nopTy 1 npubopa nccnegyemoe ycTpoictso. Mcnonbsyiite
Kabenu n agantepbl, HeobxoaMmble gna nogkoueHua sxoga MY K nopty npubopa. B cny-
yae ecnm MUY mumeet Bxog TMNa 3.5 MM (po3eTKa), TO BO3MOXKHO HEMocpeacTBEHHOE MoAa-
KntoyeHue UY K nsmeputenbHomy nopTy npubopa.

3.2 HavyanbHaA yCTaHOBKa

Mepen npoBeaeHWEM CeaHca U3MEPEHUI PEKOMEHAYETCA NPUBECTU aHaNN3aTop B HaYya/b-
Hoe cocTosiHMe. MapameTpbl Ha4aNbHOIO COCTOAHMUA ONpeaeneHbl B NPUAOXKeHUM 1.

Lna npuBepeHuUa aHanusaTopa B HayasibHOe COCTOAHME
Ha*XMUTe nporpammHblie KHOMKKU:

Cucrema > HayanbHaA yctaHOBKaA > [la

Aa

3.3 YcTaHOBKa NapameTpoB CTUMY/IMPYIOLWLEro CMrHana

Mocne yCTaHOBKW B Haya/ibHOE COCTOAHME NapameTpbl CTUMYAMPYIOWEro CUrHana MMeroT
cneaylouee 3HavyeHMe: pabounii AnanasoH YacToT aHaNM3aTopa, 3aKOH CKaHMPOBAHUA MO
yacToTe — IMHeMHbIN, Yncno Toyek — 201, mowHocTb — 0 aAbm.

B faHHOM Npumepe ycTaHaBAMBaeTCA AManas3oH Yyactot ot 10 MMy ao 3 M.

Ona ycTaHOBKWM HWXKHEW 4actoTbl AuanasoHa 10 Mluy -
HaXXMMUTE NPOrpaMmHble KHOMKMW:

CTHMYN

Crumyn > Craprt

CTapT

10 My Habepute Ha knasBmatype «1», «0O». 3aBepwuTe BBOA
HaaTmem Ha Knasuwy «M».

Cron Ona ycTaHOBKM BepxHel uYacToTbl AnanasoHa 31Ty —

3Ty, HaXXMUTe MPOorpaMmmHble KHOMKW:

32



3 bbICTpOE Havyano paboTsbl

Ctumyn > Cton

HabepuTte Ha KnaBuaType «3». 3aBepliMTe BBOA HaxKaTUEM
Ha Knasuuwy «I».

Ona BO3BpaTa B [/1aBHOE MEHI0 HAXMUTE BEPXHIOO
NPOrpPaMMHYIO KHOMKY CUHEro LBeTa.

3.4 YctaHoBKa nosaocsbl MY

B gaHHOM npumepe ycTaHaBamBaeTca nonoca MY 3k 'y,

DHNETPAaLHA

Manoca M4
ko,

Ona yctaHoBku nonocol MY 3 Kly, — HaXXMUTE NporpammHble
KHOMKMU:

dunbrpayma > MNonoca MY

HabepuTte Ha KnaBuaType «3». 3aBepliuTe BBOJ HaxKaTUEM
Ha Knasuwu «x1» nan «Enter»

[Ona Bo3Bpata B [/1aBHOE MEHIO HAXMUTE BEPXHIOO
NPOrpPamMmHYy0 KHOMKY CMHEero uBeTa.

3.5 YcTaHOBKa 4ncna rpadukos, BbIGOp M3mMepsAemMoro napameTpa u
dbopmaTta npeacraBneHma

B A4aHHOM nNpuMepe UCcnonb3ytoTcs ABa rpaduka — ANA OA4HOBPEMEHHOM MHAMKALMMN HA IK-
paHe AByx napameTpoB: KCBH n ¢pa3bl KoapduumeHTa oTpaxKeHums.

Yucno rpadmkoe

1

[Nna yCTaHOBKKM yncna rpaduKkoB — HaXKMUTE NPOrpammHble
KHOMKM:

NHauKauma > Yucno rpadpukos > 2

[Ona BoO3BpaTta B [N1aBHOE MEHIO HAXMUTE BEPXHIOO
NPOrpamMmHYy0 KHOMKY CMHEero uBeTa.

Mepen M3MeHeHMeM MapamMeTpoB BTOpPOro rpadumka HeobxoaMmo BbibpaTb €ro B Kayecrse

dKTUBHOTO.

AKTHE, rpadkk

1

Ona Bbibopa BTOpOro rpadmka B KayecTBE aAKTUBHOIMO —
HaXKMWUTE MNPOrpamMMHbIe KHOMKM:

MHauKauna > AKTMBHbIN rpaduk/KaHan > AKTUBHbIN
rpaduk > 2

[Ona BO3BpaTa B [N1aBHOE MEHI0 HAXMUTE BEPXHIOO
NPOrpPaMMHYIO0 KHOMKY CUHEro LBeTa.

Bropomy rpadmky Heob6Xo4AMMO HA3HAYUTb U3MEPAEMbIN NapameTp — S11, nepBomy rpadum-
Ky AaHHbI NapameTp yCTaHOB/IEH NOC/€e HAYa/IbHOW YCTAaHOBKM.
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3 bbicTpoe Havyano paboTbl

Ona  HasHayeHWA  aKTUMBHOMY TpadumKy U3MepAemoro
napameTpa — HaXXMUTE NPOrPaMMHbIE KHOMKMK:

U3mepeHune > S11
S11

3aTem HeoH6xo0AMMO yCTaHOBUTL NepBomy rpaduky dopmat npeacrasneHma — KCBH, a sTo-
pomy — ¢asa.

Dopmar Ona Bbibopa ¢opmata aKTUBHOrO rpaduka — HaxkmuTe
Amnn Jior MPOrpaMmHbIe KHOMKMK:
®dopmar > KCBH (gna nepBoro rpaduka);
e dopmar > dasa (ana BToporo rpaduka).
®az3
Mpumedarie Mepen v3meHeHvem ¢opmaTta rpaduka HasHaybTe ero B

Ka4yeCTBE aKTUBHOIO KakK NMNOKa3aHO Bbllle.

3.6 YcTaHOBKa maclwiTtaba rpadumkos

Ona ynob6cTBa paboTbl macwtab rpadmrKoB U3MEHAETCA C NOMOLLBIO GYHKLMKM aBTOMACLUTa-
6upoBaHus.

Ona  ycTaHoBKM  MacwTtaba  aKTMBHOro rpaduka B

Dlacupat aBTOMaTMUYECKOM pPEeXMMe — HaXMuUTe MpPOorpaMmmHble
KHOMKMU:
AETO MaCLTA Macwrab > ABTO MacwTtab

MNepen wnsmeHeHuem ¢opmaTta rpaduKa HasHauybTe ero B

MpumeyvaHue
KauecTBe aKTUBHOIO KaK MOKa3aHo Bbllle.

3.7 KannbpoBKa aHanu3aTopa ANs NpoBeAeHUa uamepeHnin Koapouum-
€HTa OTpaXeHusA

KannbpoBKa M3MepuUTENbHON YCTAaHOBKMW, BKAtOYatoWen npubop, Kabenu n gpyrve ycTpoun-
cTBa, obecneynBaloLLMe NOAKNOYEHME UCCIEAYEMOTO YCTPOMCTBA, NO3BONAET 3HAYUTE/IbHO
CHW3UTb NOTPELIHOCTb U3MEPEHUS.

[na ocywecTBNeHMA NONHOM O4HONOPTOBON KannMbpoBKKM HEOHXOAMMO NOATOTOBUTL KOM-
NAEKT KannbpoBoYHbIX Mep: K3, XX, Harpyska. KomnieKT KannbpoBOYHbIX MEP UMEET Ha-
MMEHOBaHME W XapaKTepu3yeTCs YUC/NIOBbIMM NapameTpamu mep. ONs ocyliecTBaeHun
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3 bbICTpOE Havyano paboTsbl

KOPPEKTHOM npoueaypbl KaaMbpoBKN HEOBXOAMMO NPaBUAbHO BbI6PATb TUN KOMMJEKTa
Mep B Nporpamme.

Bo Bpemsa npoueaypbl NOSHON OAHONOPTOBOM KanMbpOBKM Mepbl MO o4epeamn NoaK/oYa-
HOTCA K NOPTY aHa/IM3aTopa, KaK MOKa3aHO Ha pUCyHKe 3.2.

i K3
8 cH

PucyHoK 3.2 Cxema no/IHOM 04HONOPTOBOM KanMbpoBKM

Mepes OCYLECTBNIEHNEM U3MEPEHUI Mep HeobxoaMMo BblbpaTb KOMMNAEKT mep. Peko-
MeHAyeMble KOMNIEKTbl Mep NpuBeLEHbI B NepBOI YacTU PYKOBOACTBA.

Ona Bbibopa KOMMAEKTa Mep HaKMUTE MNpPorpaMmmHble
KHOMKMU:

KannbpoEka

Kanubposka > KomnnekTt mep
FaoMAnekT Mep

1, B5032EB(E | Boibepute ©3  Tabnuupl B HMXKHEM 4acTM  3KpaHa
MCNONb3yeMbIA KOMMNNEKT Mep.

[lnsa ocyuiecTBneHna NoaHOM 0AHOMOPTOBOW KannMbpoBKM HEOBXOAMMO NPOBECTM U3Mepe-
HUA Tpex Mep, Moc/ie Yero paccunTbiBaeTca Tabanua KannbpoBOYHbIX KO3DDULMEHTOB U
COXpaHAeTcs B MamMATM aHanuszatopa. lNepen NoAkAOYEHMEM Mep, OTCOeAMHUTE uccne-
Ayemoe yCTPpOWMCTBO OT NopTa aHaaAun3artopa.

Ona ocyuwiectBNeHNA NOJIHOM OAHOMOPTOBOM KanubpoBKM
HaXXMWUTE NPOrpamMMHbIe KHOMKM:

Kanubposka >Kannbposatb > MonH. 1-nopT. KannbpoBKa
o
Open -M- Moakntounte mepy XX 1 HaxKmute NporpammHyto KHonky XX.
MNogkntoumte mepy K3 n HaxkmuTte nporpamMmmHyto KHOMKy K3.
Sh::f_m_ MoaknoumMTe Mepy Harpyska M HaXmuTe NPOrpaMmmHyto
KHonKy Harpyska.
Harpyzka
Broadband
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3 bbicTpoe Havyano paboTbl

Ona  3aBepweHns KannbpoBKM M pacdeta Tabauubl
KaMBbpoBOYHbIX KOIPODULMEHTOB HAXKMUTE MPOTrPaMMHYIO

‘ [MPHMEHITE |
KHONKy MpumeHuUTsb.

MoakNtoUunTE CHOBA MCCAeAyeMOe YCTPOWMCTBO K MOPTY aHaM3aTopa.

3.8 UccneposaHne KCBH n ¢a3sbl KoadpPumumeHTa OTpaxKeHUAa ¢ NOmo-
b0 MapKepoB

B naHHOM pa3gene NMoKa3aHO KaK C MOMOLLBbIO MApPKePOB ONpeaennTb 3HaYeHNe n3mepse-
MOW BeNUYMHbI B TPEX YaCTOTHbIX TOYKax. Bua 3sKpaHa  aHanusaTopa MOKasaH Ha
pucyHke 3.3. B KayecTBe MccnaeLyemoro ycTpoicTea B 4aHHOM NpUMepe UCMoNb30BaHa Me-
pa KoaddpuumeHTa oTparkeHnsa ¢ KCBH = 1.2.

[l 511 HCBH 1.000 /7 »1.000
p2 511 daza 45.00 °/ »0.000 °

11.00

11.5474491 rry  1.2703
10.00 |2 1.6001500 Ty 1.0949
9.000 1.6001500 rry  1.0949

8.000
7.000
6.000p i q
5.000
4.000
3
2

. 000
.000 3 1

1.000p ¥ 4
1.261 1361 1.5r &56r &  1.66m
[ [AES Crapt 1.21Ty 401 Nwe 100Tu  0Opbm  18/23 Cron 1.81Tu

Kawl Mpl 511 1 1.5474491 rru 1.2703
Kavl Mpl 511 2 1.6001500 rru 1.0949
Karl Mpl 511 3 1.6001500 rru 1.0949
Kawl Mp2 511 1 1.5474491 Iy 34.271 °
Kawl rp2 511 2 1.6001500 I'Ty -59.732 °
Kawl Ip2 511 3 1.6001500 I'Ty -59.732 °

PucyHok 3.3 MNpumep nameperHns KCBH u dasbl KoapdpuumneHTa oTparkeHua

Ona nobaBneHns Ha sKpaHe HOBOro MapKepa NpPorpammHble
Mapkepe KHOMKWU:

MapkKepbl > [lo6aBuTb mapKep

BBeguTe 3HaueHMe 4YacToTbl MapKepa. Hanpumep, ana ssoaa
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3 bbICTpOE Havyano paboTsbl

A yactoTbl 200 Mly HaxKmuTe Ha Knasuatype«2», «0», «O»,

MapKep «Mp».

MosTOpUTE NpeabIAYLLYO NpoLeaypy ANA YCTAHOBKU TPEX MAapKepPOB B Pa3/IMYHbIX YaCcTOT-
HbIX TOYKaXx.

Mo yMoN4YaHUIO MapKepbl OTObpa)katTcA TONbKO  ANA
aKTMBHOro rpaduka. [na MHAMKAUMKM  MAPKEpPoOB  ABYX
rpaduKoB OL4HOBPEMEHHO — BKIOYUTE MHAMKALMIO TabaumLbl
MapKepos.

MpumeyvaHue

ﬂ,nﬂ BKNKOYEHUA Ta6J1MLI,bI MapKepoB HaXXMuUTe NporpammHsbie
MApKEPOE KHOMKW:

CEOHCTEA

Mapkepbl > CBoicTBa > Tabanua mapkepos

Tabnuua
MapKepos

3.9 bbICTpadA yCTaHOBKa NapamMeTPOB KaHa/la MblLLUbIO

B gaHHOM pasgene onucbiBalOTCA NPUMEMbl YNPaBAeHUA aHanM3aTopamu, NpeaHasHayeH-
HbIMW ANA PaboTbl C BHEWHMM KOMMbIOTEPOM, HE BXOAALWMM B KOMMAEKT NOCTaBKK. Mpu
HaBeAEeHMUW yKasaTens MblliM Ha 061acTb BHYTPWM OKHa KaHasa, KoTopaa No3BosAeT M3me-
HWUTb Kakol NMBO NapameTp KaHana — yKasaTe/lb MbIlUM MEHSET CBOo GopmMy, Kpome Toro,
[ANA TEKCTOBbIX U YNCNOBbIX NOIEN NOABAAETCA IMHUA NOAYEPKUBAHUA.

C nomowblo NPUEMOB, OMMUCaHHbIX B [JAAaHHOM pasgene,
BO3MOXHO YyCTaHaB/NMBaTb He BCe, @ TO/IbKO Hanbosee Yacto

MpumeyaHue ncnonb3yemble nNapameTpbl  KaHana. [JocTyn Ko Bcem
OYHKLUMAM  KaHana  OCywecTBideTcA  Yepe3  MaHesb
NPOrpaMmMHbIX KHOMOK.

3.9.1 Bbibop aKTMBHOrO KaHana

Bbl60p dKTUBHOIO KaHa/J/la BO3MOXeH B C/ly4ae, Korga OTKpbITO ABa U 60/1ee OKOH KaHana.
OKaHTOBKA OKHa aKTMBHOIO KaHa/a BblAe/ieHa CBET/IbIM LIBETOM. [na nsmeHeHnAa akTMBHO-
ro KaHasa — WesIKHNUTE MbIlWblo NO OKHY KaHana.

3.9.2 Bbibop aKTUBHOrO rpaduKa

Bbl6op aKTMBHOrO rpaduka BO3MOXKEH B C/ly4ae, KOrga aKTMBHOE OKHO KaHasa CoAepKUT
ABa v 6onee rpapuka. HaumeHoBaHMe aKTMBHOIO rpaduKa BblAENEHO NHBEPCHbBIM LBETOM.
Ona BbIbOpa aKTUBHOIO rpaduKa LWENKHUTE MbILbIO MO CTPOKE COCTOAHMA rpadumka, 1mbo
no camomy rpaduKy, 1Mb6o no mapkepy rpadmka.
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3 bbicTpoe Havyano paboTbl
o 511 KCBH 1.000 /7 »1.000
rpR 9511 @asza 45.00 °/ »0.000 °

3.9.3 Ha3HayeHune namepaemoro napameTpa

Onsa HasHayeHus rpaduKy nsmepsemoro napameTpa Sii, Sy1, S12 MAN Sy; LWENKHUTE MblLLbLO
No HaMMEHOBAHUIO U3MEPAEMON BeINYMHBI B CTPOKE COCTOAHMA rpaduKa. Bbibepute mus-
MepAeMYHO BE/IMYMHY U3 BbiMa4aoWero MeHto.

S11 KCBH 1.000 / »1.000

1R 512
521 522
|

3.9.4 Bbibop dopmaTa rpadmka

Onsa Bbibopa dopmata rpaduKa LENKHUTE MbILIbIO MO HAMMEHOBaHUIO popmaTta B CTPOKe
cocTosiHUuA rpaduKa. Boibepute popmaT 13 BbiNadatoLEro MeHHo.

[FEY S11 KCBH 1.000 / »1.000
11.00 | Asmnn nor S

daza

daza=180
10.00 rE3

Amna nKH

Pean
9.000 | MHUM
Bonen{for)
Bonen (JNlkn)
Bonen(Re,/Im)
Bonen(R+3X)
Bonen(G+JB)
Nonap(Nor)
7.000 | NMonap(Nuu)

Nonap(Re,/Im)

3.000

3.9.5 YcTaHoBKa maclwitaba rpaduKa

MacwwTab rpadpurKka — LeHa BEPTUKANbHOIO AeNeHUA MOXeT BbiTb YCTaHOB/IEH ABYMA CMOCO-
6amu.

MepBbli cnocob — BBEAUTE YMCNOBOE 3HAYEHME B CTPOKE COCTOAHMA rpaduKa, ANA 4ero
LWeNIKHMTE MbILWbO NO NoAtO MacwTaba rpaduka.

P,
11.00 | L

‘ S11 KCBH =[»1.000
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3 bbICTpOE Havyano paboTsbl

BTopoit cnocob — HaBeguTe yKasaTelb MbllW HA BEPTUKAJIbHYIO LKAy, MOKa yYKasaTe/b He
npumeTt Gopmy, MOKA3aHHYI Ha pUCYHKe. Heobxoammo HaBOAWUTb yKasaTeslb MblWM Ha
BEPXHIOI0 MM HUMKHIOK YAcTb WKanbl, npumepHo 10% OT BbICOTbI WKanbl. HaxkmuTe nesyto
KHOMKY MbILIW U ABUTANTE yKasaTesb OT LeHTpa WKanbl 1A yBeandyeHma macwraba, ambo K
LEHTPY WKaAbl — ANA YMEeHbLUEeHMA macwTaba.

51.00

1

3
41.00
31.00
21.00
11.00
1.000p|

-9.000

-19.00

3.9.6 YcTaHOBKA 3HAY€HUA ONOPHOMU JINHUU

3HayeHWe ONopHOM NMHUKN, 0603HAYEHHOW Ha BEPTMKANbHOM LWKaie 3HaKamu « P> » 1 « 4»
MOXET bbITb YCTAHOBNEHO ABYMA cnocobamu.

I'IepBbu‘/i cnocob — BBeanTE 4YnMcnoeoe 3Ha4vYeHuMe B CTPOKe COCTOAHUA rpachKa, ana 4yero
WEeNKHNUTE MbILWbIO NO MO0 3HAYEHUA OI'IOpHOVI NNHUN.

gl 511 KCeH 10.00 / i

[Fre
51.00 | o
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BTopoit cnocob — HaBeguTe yKasaTeNb MbllK Ha OUMPPOBKY BEPTUKANbHOW LIKANbI, NOKA
yKaszatenb He npumeT Gopmy, NOKA3aHHY Ha pucyHKe. Heobxoammo HaBoAUTb yKasaTe b
MbIWKW Ha LEeHTPaNbHYI0 YacTb WKasbl, NPUMepHO 60% OT BbICOTbI WKa/bl. HaxkmuTe nesyto
KHOMKY MbILWM WU ABUraNTe yKa3aTeNlb BBEPX ANA YBEANYEHUA, BHU3 ONA YMEHbLEHWUA 3Ha-
YeHWA ONOPHOM NUHUN.

30.00

20.00

10.00

o
b

=

.000p

-10.00

-20.00

3.9.7 YcTaHOBKa MNOIOXKEHUA ONOPHOMN IMHUK

MonoskeHne ONOpPHOM NMHMM, 0603HAYEHHON Ha BEPTMKA/NbHOW LIKane 3Hakamu «P» u
«4» MOXeT bbITb YCTaHOBNEHO cneaylowmm cnocobom. Haseaute yKasatenb MbIWKM Ha
3HaK ONOPHOW NIMHMM, NOKA OH He NpuMeT GopMy, MOKA3aHHYI0 Ha pUCYHKe. HaxmuTe ne-
BYHO KHOMKY MbILIN U BYKCUPYITE 3HAK ONOPHOMN NNHUK

10.00

L

0. 000!

-10.00

-20.00

3.9.8 YcTaHOBKa Ha4Y4aNbHOro 3HAa4YeHUA AMana3oHa CKaHMPOBAHUA

HaBeauTe yKasaTeNb MbilUWM Ha LWKaay CTUMY/A, NOKa OH He NpUMeT GopMy, NMOKa3aHHY
Ha pucyHke. HeobxoaAMMO HAaBOAMTL YKA3aTe/lb MbIWW Ha NEBYHO YacTb LWKAAbl, MPUMEPHO
10% oT A/NMHbI WKanbl. Hakmute nesyto KHOMKY MbIWK U ABUraliiTe yKasaTe/b BNPaBo A/a
yBeNIMYEHUA, NMOO BNEBO ANA YMEHbLIEHWNA HAYa/IbHOMO 3HAYEHMA AMana3oHa CKaHMPOBaA-
HUA.

= 200M 400M 600M

3.9.9 YcTaHOBKA KOHEYHOro 3Ha4YeHMA AMana3oHa CKaHMPOBAHUA
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HaBeguTe yKasaTenb Mbiwn Ha OUMPPOBKY LIKaNbl CTUMYA, NOKA OH He npumeT dopmy,
NMOKa3aHHY0 Ha pUCyHKe. HeobxoaMmo HaBOAMTL YKa3aTelb MbllM Ha NPaBYH YacCTb LWKa-
Nibl, npuMmepHOo 10% OT ANMHbI WKanbl. HAaXKMUTE NeByt0 KHOMKY MbIlWK M ABUTaiTe yKasa-
TeNb BNPaBO ANA yBeANYeHuA, "Mb0o BNeBO ANA YMEHbLIEHUA KOHEYHOrO 3HAYeHUA guana-
30Ha CKaHMPOBAHMUA.

7,41 78T

3.9.10 YcTaHOBKa LeHTpa AMana3oHa CKaHMPOBaHUA

HaBeguTe yKasaTenb MbilWwn HA OUMOPOBKY LWKaAbl CTUMY/A, NOKA OH He NpUMeT dopmy,
MOKa3aHHY Ha puUcyHKe. HeobxoaMmo HaBOAMTb yKa3aTelb MbllUM HA LEeHTPabHYO YacTb
WKanbl, npumepHo 10% OT ANMHbI WKanbl. HaxkmuTe neByto KHOMKY W ABUranTe yKasaTtesb
BNPaBO ANA yBennM4eHuA, NMbo BNeBO A1 YMEHbLUEHMA LeHTPaAbHOro 3Ha4YeHMA Ananaso-
Ha CKaHUpOBaHMA.

il =

2r

=
L 3N oy

M 1.2r

3.9.11 YcTaHOBKa NONOCbI CKAHMPOBAHUA

HaBeauTe yKasaTeslb MbllM Ha OUMPOBKY LIKaAbl CTUMYNA, MOKA OH He npumeT dpopmy,
NOKa3aHHyo Ha pucyHKe. HeobxoaMMo HaBOAMUTb YKa3aTe/lb MbIWW HA LLEHTPAIbHYHO YacTb
LUKaNbl, NpumepHo 60% OT 4/INHbI LWKa/bl, UCKAOYAS CaM LLEHTP. HaXKmuTe NeByr0 KHOMKY U
[ABUraiiTe yKkasatenb BMpaBoO A5 yBeNUYeHUA, NMb0o BNeBO A/1A YMEHbLUEHUs NOA0Chl CKa-
HUPOBAHMSA.

L9280 2.2464 . 5647

3.9.12 YcTaHOBKa 3HaYeHUA CTUMYNA MapKepa

3HayeHMe CTMMYy/Na MapKepa MOXKET BbiTb YCTAHOBNEHO BYKCMPOBKOM MbILLbO yKasaTeneun
MapKepa, 1Mb60 BBOAOM 3HaUYEHUA CTUMYAA C UMPPOBOIN KNaBmaTypbl.

[na ByKCMPOBKM MapKepa MblLbio HaBeAMTE Mbillb Ha OANH UX YKa3aTenen mapkepa, noka
OH He NpumeT GopMy, MOKA3aHHYHO HA PUCYHKAX HUXKe.

r okp 2

M nles

[lna BBOAA YNCNOBOTO 3HAYEHMA CTUMYIA B CTPOKE AaHHbIX MapKepa, WeIKHUTE MbILWbo NO
Hemy.
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50.00

1 1.9233285 I'My  1.7665
ERCINERNS| 72.033

3.9.13 NepekntoyeHue pexxknma «Ctapt / LleHTp» n «Cton / Monoca»

Nna nepekntoyeHuns pexunma «Crapt / LieHTp» n «Cton / Monoca» WENKHUTE MblLbO MO
COOTBETCTBYIOLLEMY NOO CTPOKMU COCTOAHWUSA KaHana. Mpu 3Tom HaumeHoBaHUA «CtapT» U
«CTon» MeHATCA Ha «UeHTp» U «Monoca», cooTBeTcTBEHHO. OUMdPOBKaA LWKANa CTMMY/IOB
TaKXXe MeHseT CBoe NnpeacTaBNeHue.

Crapt 19.52 MI'y Cron 3.2 rru|

3.9.14 YcTaHOBKa 3HayeHus nona «Crapt / LleHTp»

[lna BBOAA 4MCNOBOro 3HauyeHua nons «Crapt / LeHTp» WenKHUTE Mbllbio NO AaHHOMY No-
10 B CTPOKEe COCTOAHUA KaHana.

Crapt BN  +

3.9.15 YctaHoBKa 3HayeHuAa nona «Cron / Nonoca»

[na BBOAA 4MCNOBOro 3HayeHus nonaa «Cron / MNosoca» WEAKHUTE MbIWbIO NO A3aHHOMY
NoJItO B CTPOKE COCTOAHUSA KaHana.

Cron ¥l %

3.9.16 YcTaHOBKa Y1CNa TOYEK CKAHUPOBAHMA

[nAa BBOAA YNC/a TOYEK CKAHUPOBAHMA LLENKHUTE MbIWbIO MO AaHHOMY MOJIKO B CTPOKe COo-
CTOAHMNA KaHana.

401838

3.9.17 YcTaHOBKa TMNA CKAaHNUPOBAHMA

[NA yCTaHOBKM TUNA CKAaHWPOBAHWUSA LLEIKHUTE MbILLbIO MO COOTBETCTBYHOLLEMY MO0 CTPO-
KM COCTOAHWUA KaHana. BbibepuTe TMN CKaHMPOBaAHMA M3 BbINAAAIOLLETO MEHHO.

J'Iluu 1M T (] HEM
i @ [wn Ib
L Naor
Cerm
MoLH
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3.9.18 YctaHoBKa nosaocsbl MY

Monoca MY moxkeT 6bITb YCTaHOB/AEHa NyTeM Bbl6Opa U3 BbINAAAOLWErO MEHIO UM NYTEM
BBOZA C LMPPOBOM KlaBmaTypbl.

[na Bbibopa M3 BbINAaAAOWEro MEHHO LWeIKHUTE NPaBOM KNaBULIEN MbIlK MO MO0 NOJo-
cbl 14 B CTPOKe cOCTOAHMUA KaHana.

Onsa BBoaa nonochl MY WenkHUTe NeBon KNaBuLWeN MbIIX MO 4aHHOMY MOJII0 B CTPOKE COo-
CTOAHWMA KaHana.

Fa LT faWis s} P SN s s | rr..l

10
- 30 Kl 1kly 30Ty
. 20 kly 00 My 20Ty |
L 15kl 500 Iy 5y
10 Ky 300 My m
7 «ly 200 Ty, 7Ty 3
S5kly 150 My 5Ty
Fuly 100 Ty 3y
2kly 70 Ty, 2Ty
15kly 50y 1My

10/Ed

3.9.19 YcTaHoBKa nons «MotuHocTb / dUKcMpoBaHHaA YacToTa»

Ana BBoga 3HayeHUA nona «MowHoOCTb / CDMKCMpOBaHHaﬂ 4aCToTa» B CTPOKE COCTOAHMA
KaHaNa WEeNAKHUTE MbIlbo NO YNCZNIOBOMY 3HAYEHUIO NOA. HasHayeHue gaHHOro nond 3a-
BUCUT OT TEKYLUEIO TUNA CKaHNPOBAHNA: NPUN CKaHNPOBAHUN YaCTOTbl AaHHOE NOoJs1e CNYXKUT
AanAa seoga MOLWHOCTHU, a NPU CKaHNPOBAaHUN MOLWHOCTU — d)MKCMpOBaHHOﬁ 4acCTOTbl.

10 fEM
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4 YcTaHOBKa NapameTpoB aHanM3aTopa

4.1 YcTaHOBKA KaHanoB 1 rpadmKoB

AHanuszaTop coaepKuT 16 KaHanoB, npeaHasHauYeHHbIX 414 BbIMNOJIHEHUA U3MEPEHUN NPU
Pa3/INYHbIX YCTaHOBKAx NapameTpoB CTUMYyAMpylOWeEero curHana. Napametpbl U 06beKTbl
yNpaB/ieHWUA, OTHOCALLMECH K KaHany npuBeaeHbl B Tabmue 4.1.

4.1.1 PasamelueHne oKOH KaHanos

KaHan Ha JKpaHe npeacrtassieH otae/ibHbIM OKHOM. Ha JKpaHe MOXeT 6bITb OTKPbITO OT 1
[0 16 OKOH KaHanos. lMo YMOIHaHUIO OTKPbLITO OAHO OKHO KaHana. an HEO6XOAMMOCTM
OTKpPbITb ABa N1n bonee oKHa — PasMecTuUTe UX Ha 3KPaHE KaK NOKa3aHO HUXKe.

[ MHAMKaumA

PasMecTuThb
KaHanbl

S —
REe=
Bl
M=
wEH s I
sEE o]
b Bl
b B

[na pasmelLeHna OKOH KaHa/I0B — HAaXKMUTe NporpaMmmHble
KHONKW:

UHpgukauma > PasmecTuTb KaHanbl

Bbl6epMTe YNCNO U pasmMmelleHne OKOH KaHaoB..

Yucno n pa3dmeleHne OKOH KaHa/z10B Ha 3KpaHe 3a4adH0 B
Buae cxem.

B cooTBeTCTBMM CO CXEMaMM, OKHA KaHaN0B He MOTYT nNepeKpbiBaTbCA. KaHanebl OTKpbIBAtOT-
CA, HA4YMHaA C maaaWwnx HOMepPOB.
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MpumeyvaHue

Ona  Ka4oro OTKPLITOTO OKHa KaHana Heobxoaumo
YCTaHOBWUTb MapameTpbl CTUMY/IMPYIOWEro CUrHana, apyrue
YCTaHOBKW U NPOBECTM KannbpoBKy.

Mepen YCTAaHOBKOW NapaMeTpoB KaHana Heobxoaumo
Bbl6paTb KaHa/ B KAYECTBE aKTUBHOTO.
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BbinonHeHne M3MepeHMﬁ ANnAa KaxXa4oro OTKpbITOro OKHa KaHazsia npousBoauUTCA MO o4yepe-
an. [lna KaHanos co CKpbITbIMX OKHaMWM, BbIMOJIHEHNE M3MEpEHMI>'I He Npon3BoOAUTCA.

4.1.2 YcTaHOBKA Yncna rpadmkos

B Ka)KQoM OKHe KaHana MoxKeT bbiTb pasmelleHo Ao 16 pasnnyHbix rpadukos. Kaxkgomy
rpaduMKy HasHavaeTca nsamepeHue (S—napameTp), opmaTt npeactaBieHUa U Apyrme napa-
MeTpbl. MapameTpbl U 06bEKTbI yNpaBAeHUA, OTHOCAWMECA K rpaduKy, NpuBeLEeHbl B Tab-
nvue 4.2.

lpadMKM B OKHE KaHa/ia MOryT pasmeLaTbca B O4HOM 061acTM C HAIOXKEHMEM, UK B pas-
AenbHbIX obnacTax. YcTaHOBKa rpaduKoB NpoM3BOAMTCA B [Ba Lara — YCTaHOBKA 4McAa
rpaduKoB, U pasmelleHne rpaduKoB B OKHe KaHana. Mo yMonYyaHUI0 OKHO KaHana coaep-
UT 0AMH rpaduK. Mpu HeOBXOAMMOCTU BKAOYUTL ABA UM Bonee rpadurKa — ycTaHoBUTE
4ymcno rpadMKoB KaK NOKa3aHO HUXKeE.

[Nna yCTaHOBKKM yncna rpaduKkoB — HaXKMUTE NPOrpammHble
KHOMKMW:

MHAKKALHA

Yneno Fpadikoe NHauKauuma > Yucno rpadpukos
1

BbibepuTe U3 MEHI0 YNCNOo U rpaduKoB

lpadmKkam npucBamMBaeTca HaMMeEHOBAHWE, KOTOPOE He Mo-
¥eT OblTb M3MeHeHo. B HanmeHoBaHUM rpadmKa CoaepKUTCA
ero Homep. NpadunkM nmeHytoTca cneayowmm obpasom: Mpl,
p2...Tpl6.

Kaxkaomy rpadpuky NpuUcBaMBalOTCA HadaNbHble MapameTpbl: M3mepeHue, dopmat, mac-
wTab, UuBeT, KOTOpble MOryT 6bITb U3MEHEHbI NO/Ib30BaTENEM.

* /IamepeHune No ymoa4aHUIO NpUCcBanBaeTca, HaunHaaA c NnepBoro rpaduka B cne-
ayouwem nopagke:Si, S21, S12, S22 ANA ABYXMNOPTOBbLIX aHANM3ATOPOB U S11, Sz1, S31, Sa1, S12,
S22, S32, Sa2, S13, S23, S33, Sa3, S14, S24, S34, Sas ANA YETLIPEXNOPTOBLIX AaHA/IM3ATOPOB, 3aTEM
M3MepeHMs LMKANYECKN NOBTOPALOTCA.

e dopmaTOM MO YMONYAHUIO 1A BCeX rpadUKOB ABAAETCA amnaumyoda 8 so2apud-
mu4eckom macwmabe (8b).

e Macwtabom no ymonyaHuto asnaetca 10 ab B AeneHnn, 3Ha4eHne oNOPHOM n-
HuM 0 b, NonoXxeHne ONOPHOM INHUM B LeHTpe rpadukKa.

e LiBeT rpaduKa onpeaenseTca ero Homepom. MNoab3oBaTelb UMEET BO3MOXKHOCTb
M3MEHUTb LBeTa rpadmKoB.

MonHbIn UMKN OoBHOBAEHWA TpadMKOB KaHafna 3aBUCUT OT
MpumeyaHune Habopa M3mepseMbiX S—napamMeTpoB M TUNA KaAMBPOBKM.
Hanpumep, AnAa ABYXNOPTOBOrO aHanAM3aTopa, OH MOMKET

45



4 YcTaHOBKa NapameTpoB aHaaM3aTopa

BK/OYATb OAMH LMKA CKaHMPOBaHWA nopta 1 B KayecTse
WUCTOYHUKA curHana (Npu usmepeHuun Sii), UAKM OH MOXKeT
BK/lOYaTb fABa MOC/AeAoBaTe/IbHbIX LMKAa CKaHWMpPOBAHMA —
nopt 1 3atem nopT 2. Hanpumep, npu u3MepeHuUn AByX
rpadmKkoB S, Sy» — OCyLLECTBAAETCA ABA NOC/AeA0BaTe/NbHbIX
UMKNa  CKaHuMpoBaHuA. [lpn  MCNONb30BaHMW  MOJIHOM
ABYXMOPTOBOM Ka/NMOPOBKM — TaKKe OCyLLecTBaseTca Aga
nocneaoBaTesibHbIX LMKAA CKaHMPOBAHWA, HE3aBUCMMO OT
yuncna rpaduKoB U U3MepPAEMbIX S—NapameTpoB.

4.1.3 PaszmeuwieHue rpadpuKkos
Mo ymonyaHuto Bce rpadnKm pasmeLLaroTca B 0AgHOM 061acTy ¢ HanoxeHnem. Mpu Heob-

XO04MMOCTU PA3BMECTUTb Fpad)MKM B pa3aenbHbIX obnactax — onpeagennte pasmeuwieHme rpa-
d)MKOB B OKHE KaHa/1a KaK NMOoKa3aHO HWNXKe.

Ons pasmelyeHnsa rpadrKoB B OKHE KaHala — HaXXmuTte npo-
rPaMMHbIe KHOMKM:

MHAMEaLHA

e — NHauKauma > Paamectutb rpadpukm
rpadHeK

BbibepuTe U3 MEHI0 YMC/I0 U pa3meLleHMe OTAE/bHbIX 0bnac-
Tel B OKHe KaHana.

Yncno v pasmelleHme obnacteir B OKHe KaHasa 3a4aHo B BU-
0e HEeCKO/IbKUX CXem, NpuBeaeHHbIX B pasgene 4.1.1.

B oT/iuMe OT OKOH KaHa/noB, YNCo rPadMKOB U UX pasmelleHne He cBf3aHbl. Yucno rpa-
dU1KoB 1 uncno obnacten AnA Ux pasmeLleHna 3a4aTca pa3aenbHo.

* B cnyyae, Korga uncno rpadmkos 1 umcno obnactein cosnagaet — Bce rpadpuKkm
pa3smMeLLatoTca pa3aenibHo, KaX bl B cBoen obnacTu.

* B cnyyae, Korga uncno rpadMKoB NpeBbIWaeT YNcno obnacren — rpadukm pasme-
LLAtOTCA, HAYMHAA C MAaZLWero HOMepa, KaxKabli B cBoen 061acTu A0 McyepnaHua Yncna
obnacTein. 3aTem nNpoLecc pasMeLLEHNA NPOAOKAETCA, HAYMHAA C NepBon obnacTu.

* B cnyyae, Korga uncno rpadMKoB MmeHblue Yyncna obnactein — HesaHATble obnacTm
OCTAOTCA NYCTbIMMU.

OumndpoBKa BEPTUKANbHOM WKanbl rpadmKa NPy HANOKEHUN HECKONbKUX FPadUKOB B OKHE
— OTHOCMUTCA K aKTUBHOMY rpaduKy.

MpeaycmMOTpeHa  BO3MOMKHOCTb  BK/OYUTb  OUMPPOBKY
MpumeyaHune BEPTMKaNbHOM WKanbl Ana Bcex rpaduKoB KaHana, KoTopas
Nno yMo/4aHuIo OTKAtoYeHa. MoapobHee B pasaene 8.8.
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JaHHble MapKepoB NPU HANOXEHUN HECKOJIbKMUX I'pad)MKOB B OKHE — OTHOCATCA K aKTUBHO-

My rpaduky.

MpumeyvaHue

Ona vHAMKAuMM [OaHHbIX MapKepoB paa Bcex rpadukos
OAHOBPEMEHHO eCTb [ABe BO3MOXHOCTWU. [lepBas —
BOCNONb3yNTECh QYHKUMEN mabauya mapkepos (pasgen
6.1.6.2). BTopaa — BKAOUYMTE TPYNMNOBY MHAMKALMIO
MapKepoB, KOTOpas MO YMONYAHWUIO OTKAOYeHa (pasgen

6.1.6.4).

OumdpoBKa LWKaNbI CTUMYNOB COBNAZaeT ANA BCeX rpadMKoB KaHana. UcknoueHnem aBns-
eTcA C/ly4al, Korga Ana HeKoTopbiX rpadMKoB UCNob3yeTcs NpeobpasoBaHUe BO BpeMeH-
HoW obnacTtu. B aTom cnyyae oumndpoBKa LKaAbl CTUMYNOB OTHOCUTCA K aKTUBHOMY rpadu-

KY.

Tabnunuya 4.1 MNapameTpbl U 06BEKTLI YNPaBAEHUA KaHana

10

11

12

HanmeHoBaHMe napameTpa uam obbekTa

Tun ckaHnpoBaHuA

[nanasoH ckaHMpoBaHUA

Yucno Touek

MoOLWHOCTb MCTOYHUKA

@YHKLUMA HAKNOHA MOLLHOCTH
dunKcMpoBaHHaA YacToTa

Tabaunua cermeHTHOro CKAaHMPOBaAHMA
Pexknum 3anycka

Monoca MY

YcpeaoHeHue

Kannbposka

MopenvpoBaHue yCTpOVICTBa noAKNKOYEHUA
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Tabnvua 4.2 MapameTpbl U 06bEKTLI YyNpaBaeHUA rpadpuka

N HanmeHoBaHMe napameTpa Man obbeKTa
1 N3mepeHune (S—napameTp)

2 dopmaT npeacraBneHma

3 MacwTab, 3Ha4YeHMe N NONOXKEHMUE ONMOPHOM INHUK

4 dNeKTpuyeckan 4snHa, cmelleHme ¢asbl

5 MamATb rpaduKa, maTtemaTUyecKas onepaums ¢ rpadmkom
6 Crna*kusaHue

7 Mapkepsl

8 BpemeHHasa obnactb

9 MpeobpasoBaHne NnapameTpos

10 [ onycKoBbIN KOHTPO/b

4.1.4 Bblbop aKTUBHOIO KaHana u rpadmka

BBog, NnapameTpoB KaHanoB M rpaduKoB HaNpPaBAAETCA GKMUBHOMY KaHany UAU aGKMUBHO-
my rpaduKy, COOTBETCTBEHHO.

AKTMBHbIN KaHan BblAeNeH OKAaHTOBKOW OKHAa CBETNOro LBeTa. AKTUBHbIN rpaduK npuHaa-
NEXUT aKTUBHOMY KaHay, ero HauMeHoBaHMe BblAe/IeHO MHBEPCHbBIM LBETOM.

Mepes yCTaHOBKOM NapameTpoB KaHana uau rpadmka HeobxoaMMOo HAa3HAUYUTb AKTUBHbIN
KaHan uam rpaduk, COOTBETCTBEHHO.

A THEHEIH

| rpadimeikaHan

BETHE, rpadHe
1

Cne AL A
rpadme

Mpe ALY LLFA
rpadme
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[na Bblbopa aKTMBHOIO KaHana mau rpaduka — Haxkmute
NPOrpaMmHbIe KHOMKMK:

MuanKauma > AKTUBHbIA KaHan/rpadpuk

BbibepuTe aKTUBHbLIM rpadUK MO €ero HOMEpPY KHOMKOM
AKTUBHDBIA rpaduK unn KHonkamu Mpepbiaywnmii rpadpuk
nnu Cnepgyrowmni rpaduk.
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ACTHEHBIA KaHaN BbibepuTe aKTUBHbLIM KaHan Mo €ero HoOMepy KHOMKOM
1 AKTUBHDbIA KaHan uan KHonkamu Mpepgblgywmii KaHan unm
Cnepylowinii KaHan.

ey HILLHF
KaHan

MpeEaEa Y LLHA
KaHan

4.1.5 YBennyeHune oKHa KaHana u rpadumkKa

Koraa Ha aKpaHe OTO6pa)'KBETCﬂ HECKO/IbKO OKOH KaHanoB, N0J/1b30BaTe/lb UMeET BO3MOXK-
HOCTb BPpEMEHHO YyBE/INYNTb OKHO aKTUBHOIO KaHa/J/la Ha BECb 3KPaH. OcTanbHble OKHA Ka-
Ha/0B NMPKU 3TOM CKPbITbl, HO UX U3MePEHNA NPOAOKAKTCA.

AHaNOrM4YHO, Korga B OKHEe KaHana 0To6pa>«aeTcn HECKOJIbKO I'pad)MKOB, nonb30BaTe/ib
MmeeT BO3MOXKHOCTb BPEMEHHO YBENTNYNTDL aKTUBHbIN rpad)mx B OKHe KaHana. OcTanbHble
Fpad)MKM npun 3TOM CKpPbITbl, HO UX U3SMEPEHNA NPOAO0/1KAIKOTCA.

Ana BKJ'II’O‘-IGHMH/OTKIIIO‘-IGHMH yBENNYEHNA OKHA aAKTUBHOIO
rpadie i aHan KaHaz1a — HaXXMUTE NporpamMmmMHbI€ KHOMKW:

A THEHEIH

MHAuKauma > AKTUBHbIN KaHan/rpaduK > YBenmuntb KaHan

YBENHYMTE
KaHan

e ﬂl’lﬂ BKﬂI‘O‘-IeHMH/OTKII ro4eHunA yBenn4eHunA dKTUBHOTO
rpadiikaHan rpaduKa — HaXKMUTE NPOrPAMMHbIE KHOMKK:

MHguKauna > AKTUBHbIN KaHan/rpaduk > YBennuutb

Y¥EEMHMYMTE rpa¢m(
rpadHi

DyHKUMA yBENMYEHUA OKHA KaHana U rpaduka BO3MOXKHA
MpumeyaHue ABOMHbIM LLENYKOM MbIlKM MO Hemy (B u3meputene c
CEHCOPHbIM 3KPAHOM — BOMHbIM LLLEYKOM MO 3KPaHYy).

4.2 YcTaHOBKa NapameTpoB CTUMYNA

YcTaHOBKa NapameTpoB CTMMY/a MPOU3BOAMTCA ANS KAaXKA0ro KaHana. MNepen ycTaHOBKOM
napameTpoB CTUMY/A KaHa/la HeobxoAMMO BbIbPaTb KaHa/l B KAYecTBe aKTUBHOTO.

Ona poctmkeHma 6onee TOYHbIX PEe3yNbTaToB U3MEPEHUN —
MpumeyaHune NPOBOAMTE M3MEPEHUA C TEMU Ke NapameTpamu CTUMYAa,
KOTOpble AeNCTBOBaNM NPU KanbpoBKe.
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4.2.1 Bblbop TMNa CKaHNPOBAHMUA

Ons Bbibopa TMNA CKAaHMPOBAHMA — HAXMUTE NPOrPaMMHbIEe
KHOMKMU:

TwWn CKaHWpOBaHWA

JIMHEMHBIIA

CTumyn > TUn CKaHMPOBaHUA

BbibepuTe TMN CKAaHWMpPOBaHMUA:
®  JMHEeHHBIA
¢ JINHEWHbIA — NINHENHbIN 3aKOH CKaHUMPOBAHMA Yac-
TOTbI,
NMoraphdm !
e Jlorapupm — norapudpmmyeckunii 3aKoH CKaHMpPOBaA-
CerMeHTHBIN HWA 4YaCTOTbl,
o CermeHTHbIA — CermeHTHbI 3aKOoH CKaHMpPOBaHUA
MolHoCTE 4acToTbl,
L4 MOLU,HOCTb — JIMHEeMHbIX 3aKoH CKaHMpPOBaHUA
MOLHOCTH.

4.2.2 YcTaHOBKa AMana3oHa CKaHMPOBaHMA

[nana3oH CKaHMPOBAHUA 334aEeTCA ANA IMHEMHOTO U NOrapnUPMMUYECKOro 3aKOHA CKaHMPO-
BaHMA 4actoTbl ([U), a TakXKe ANA NIMHEMHOro 3aKOHa CKaHMPOBaHWUS MOLIHOCTU (abm).
[nana3oH CKaHMpPOBAHWA MOKeT ObiTb 334aH B BUAE HAYa/NbHOrO M KOHEYHOrO 3Ha4YeHUN
WA B BUAE LLEHTPANbHOIO 3HAYEHUA M NONOCHI.

CTHMYN
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[na BBOga HaYaNbHOrO M KOHEYHOrO 3Ha4YeHUA AmnanasoHa —
HaXXMUTe nporpammHblie KHOMKKU:

Ctumyn > Crapt | Cton

CTapT
300k
CTan
BT
T [na BBOAa UEHTPasNbHOro 3Ha4YeHUA AManasoHa WM NonoChl
4.00015 1Ty — Ha*KMU1Te NPOrpaMmMHbIe KHOMKMU:
Ctumyn > LUenTp | Nonoca
Manaca
79997 [Ty
B peume CKaHMPOBAHMA  MOLLHOCTM  HAAMUCK  Ha
MpumeyvaHue nporpamMmmHbiXx KHonkax Crapt, Cron, LUeHtp, T[lonoca

NPUHMMAIOT 3HAYEHUE MOLLHOCTU, Hanpumep 10 abm.
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4.2.3 YcTaHOBKaA KO/IMYeCTBa ToOYeK

Ko/iinyecTBo TOUYEK CKaHMPOBaHUA 3a4aeTcsa A1A AMHEWHOro U norapudpmmMyeckoro 3akoHa
CKaHMPOBAHMA YaCTOTbl, @ TAK}Ke ANA IMHENHOro 3aKOHA CKaHUPOBAHMA MOLLHOCTH.

Onsa BBOAA KO/MMYECTBA TOYEK — HaXXMUTE MNpPOrpaMmHble
KHOMKMU:

CTHMY N

CTMMVn > Yucno tTouek
Yucno To4eK
201

4.2.4 YcTaHOBKa MOLHOCTU

MoOLHOCTb NCTOYHWKA 334QeTCA ANA IMHEMHOTO U N0rapnuPMMUYECKOro 3aKoHa CKaHUpPOBa-
HMA YacToTbl. [NA CerMeHTHOro 3aKOHa CKaHMPOBAHMA YaCTOTbl NOPALOK 3a4aHMA MOLHO-
CTW, ONUCbIBaeMbI B @aHHOM pasgene, UCMONb3yeTcsa Npu 3a4aHUn O4MHAKOBOM MOLLHO-
CTW 4NA BCEX CerMeHTOB. 3aaHMe MOLLHOCTM A1A KaXKA0ro cermeHTa B OTAEe/IbHOCTU ONu-
CcaHo B pasgene 4.2.8.

Mo ymonyaHuIo BKAoYeHa ¢yHKuMa «CBA3b MOPTOB», YCTaHaB/AMBAOWAA OAMHAKOBYHO
MOLLIHOCTb Ha BCe NopTbl. [pn OTKAOYEHUM 3TON PYHKUUM, YPOBEHb MOLLIHOCTU ANA KaXK/,0-
ro nopTa ycTaHaBAMBAETCA MHANBUAYANBHO.

[nAa BBOAA 3HAYEHUA MOLLHOCTM BCEX MOPTOB — HAXMUTE
MowrocTs NPOrpPaMMHBbIE KHOMKMU:

Crumyn > MowHocTb > MowHOCTb

MOWHACTE
0 aEm

CE9I3b NOPTOB ﬂ,nﬂ BKn}Ol-IeHMﬂ/OTKnlOHEHVIFI CBA3N NOPTOB — HaXMuUTe
OTK. NPOrpammHble KHOMKMU:

Crumyn > MowHocTb > CBA3b NOPTOB

[na BBOAA 3HAYEHMA MOLLHOCTU KaXAO0ro nopta — Haxkmure
NPOrpammHble KHOMKMK:

MOLUHOCTb NOPTOB

Crumyn > MowHocTb > MOLWHOCTb NOPTOB
Mopt 1
-5 gbM YKarkuTe 3HauyeHmne MOLLHOCTU A4 KaXa0ro nopTa.

NopTt 2
0 nbm

Nopt 3
0 nbm

Nopt 4
0 nbm
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4.2.5 HaknoH mowHOCTH

PYHKUMA HAKNOHA MOLLHOCTU CAIYMKUT A/1IA KOMMNEHcauMmn notepb B COeANHUTENIbHOM Kabe-
Jle C POCTOM 4acToTbl. DYHKUMA HaAK/IOHA MOLLHOCTU NPUMEHAEeTCA ANA TMHEeNHOro, nora-
pPUPMUNYECKOTO M CErMEHTHOIO 3aKOHa CKAHMPOBAHMA 4acToThbl.

,ﬂ,l’lﬂ BBOA4a 3Ha4YeHMA HaAK/IOHa MOLWHOCTU — HaXMmuTte
nporpamMmmHbie KHOMKW:

MOWHOCTE

Ctumyn > MowwHocTb > HaknoH (a5/ITu)

HaknoH

0 aB/TL

HatnaH Ana BKAOYEHNA/OTKNIOYEHNA GYHKLMM HAaKNOHA MOLLLHOCTU —
OTkR, Ha*XMUTe NPOrpaMmmHble KHOMKU:

Ctumyn > MowHocTb > HaknoH > {Bka. | OTka.}

4.2.6 YcTaHOBKA GUKCUPOBAHHOWM YacTOThI

cDI/II'(CM[:)OBaHHai’l YaCTOTa onpegendaeT 4actoty NCTOYHUKa NMpKn NIMHENHOM 3aKOHe CKaHUpO-
BaHMA MOLWWHOCTMU.

[Ona sBoga 3HayeHuA d)MKCMpOBaHHOﬁ YaCTOTbl — HaXXmute
nporpamMmmHbie KHOMKW:

MOWHOCTE

Crumyn > MolHocTb > PuKc.4acrora
PHKEC, HacToTa
300k

4.2.7 OTKNOYEHME CTUMYNNPYIOLLLErO CUrHana

PYHKUNA CAYKUT 419 BPEMEHHOTO OTKAOUYEHUA CTUMYIMPYIOLWEro curHana. Mamepenuma S-
NnapameTpPOoB C OTKAOYEHHbIM CTUMYIMPYIOWMM CUTHA/IOM HEe BO3MOXKHbI.

[na BKAOYEHUA/OTKAIOYEHUA CTUMYAMPYIOLLEro CUrHana —
Ha*KMWUTE MPOrpPamMmMHbIe KHOMKW:

MoWHICTE

Ctumyn > MouwHoctb > BY Bbixog > {Bkn. | OTkA.}

EH EEIXOA
BN,
OTKAIOYEHUE CTUMY/IMPYIOWLEro CUrHana AencTtByeT Ha
aHa/nM3aTop B LEeNoM, a He Ha OoT4des/ibHble KaHanbl.
MpumeyvaHue

CoobuieHne 06 OTKAYEHMM WHAMUMPYETCA B CTPOKEe
COCTOSIHMA aHanu3aTopa (pasaen 2.4).

4.2.8 PepaktupoBaHue Tabaunubl CEBrMeHTOB
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Ta6n14u,a cermeHToB onpeaenAaeT 3aKOH CKaHNpPOoBaHUA, KOrgaa BKNAKOYEH PEXUM CETMEHTHO-
ro CKaHMpoOBaHUA.

Ona nepexoga K BBOAY Tab/MLbl CErMEHTOB — HaMmuTe
THMYN NPOrpaMMHYH KHOMKY:

Ctumyn > Tabaunua cermeHTOB

TabnHua
CEMMEHTOE

Mpu nepexoae K pasaeny meHto «Tabnvua cerMeHTOB» B HUMKHEM YacTu 3KpaHa OTKpbIBa-
eTca Tabanua cermeHToB. Mpu Bbixoae M3 pasgena MmeHto «Tabnvua cermeHToB» — Tabamua
CEermeHTOB CKpbIBaeTCs.

Bug Tabanupl cermeHToB npuseaeH HUxKe. Tabnuua cermeHToB MMeeT TpU 06s3aTenbHbIX
KOJIOHKM — YaCTOTHbIM AMANa3oH M YMCIO TOYEK CKaHMpoBaHuA. Tabanua cermeHToB nmeet
TPWU Heoba3aTeNbHbIX KONOHKM, KOTOPbIE MOTYT 6bITb BK/IKOUYEHbI MM CKPbITbI — Nnonoca MY,
MOLLHOCTb, 3aZepXKKa.

cTapT | cTon | Touex | nmonoca ny | MOWHOCTE
1 I00kML F00MrLL 101 00Ty 10 LEM
2 F00MIL 1.121ruy 21 Zkruy 0 LEM
3 1.1z Ty 1.991TU 11 I0kry ~104EM
4 1,990 z.281TU 21 Tkruy 0 LEM
5 2.28TTUL | 3.20Tu | 101 1007w 10LEM
EBcero ToO4ek: 256

Kaxpgan cTpoka Tabaunubl onpegenaeTt oAnH cerMeHT. Tabaunua MoxKeT coaepykaTb OT 04HOM
[0 HECKONbKMX CTPOK. YUCNO CTPOK OrpaHMYeHO CYMMapHbIM YMCIOM TOYEK BCEX CErMeH-

TOB.

TaBnmua Ona pobaBneHMa cermeHTa — HaXXMUTE NPOTrPaMMHYIO

CErMEHTOE KHOMKy Jo6aButb. HoOBbLIM cermeHT BCTaBAsfETCA nocne
BblAE/IEHHOrO CErMeHTa.

Ty Ona ynaneHusa cermeHTa — HaXXMUTE NMPOTrPAMMHYIO KHOMKY
Yaanutb. Yaanaetca BblAeNEHHbIA CETMEHT.

Y¥AanHTE

Ona cermeHTa HeobxoaMMO yKasaTb 06A3aTe/ibHble MapamMeTPbl — YACTOTHbIMA AManasoH U
KOZIMYECTBO ToYeK. YacTOTHbIM AMAnNa3oH MOXKET ObiTb 3aZaH Kak Haya/lbHOE U KOHEYHoe
3HaYeHMe, NN KaK LeHTPanbHOEe 3HAaYeHUe 1 nosoca.

AnAa nepekntoyeHMa pexkrMma BBOAA YaCTOTbl — HaXmuTe
CErMEHTOE NPOrpammMHYI0 KHOMKY PeXXum yacr.

Tabnuua

Pexnm M HaAnMCb Ha KHOMKe nepektoyatotcea «Crapt/Cron»
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Pexskm qacT
CTapT/CTon

n «LleHtp/Monoca».

JnAa cermeHTa MOXHO 334aTb Heobs3aTesbHble napameTpbl — NO/0Ca N4, mowHocTb, 3a-
AepPXKKa UaMepeHUA. Ecnn Takom napameTp He 3a4dadH, TO NCMNOJIb3yeTCA COOTBETCTBYHOLLEE
3Ha4YeHne anAa NNHENHoro CKaHNPOBAHNA 4aCTOTbl, OANHAKOBOE O/1A BCEX CETMEHTOB.

Tabnuua

CErMEHTOE

J DuneTp
TabnuyHo

J MowHoCcTE
TabnuyHo

Sagep¥Ka
TabnH4HD

Ona 3agaHna nonocbl MY KarKQoro cermeHta — HaXmuTe
NPOrpaMmmHyt KHOMKY ®UAbTP TabaunyHo.

ONnAa 33apaHMA MOLLHOCTM KakAOro CermeHTa — HaKmuTe
NporpaMmmHyto KHonKky MowHocTb TabanyHo.

ONna 33faHuA 3a[eprKKU M3MEPEHUA KaxKgoro cermeHTta —
HaXMUTE MPOrPaMMHYIO KHOMKY 3aaepKKa TabaunyHo.

[lna BBOAA NapameTpOB CErMEHTa — HaBeAWUTE YKasaTeslb Ha AYelKy U BBeAMTe YMCI0BOe
3HauyeHue. MepemelieHre No TabanLLEe CErMEHTOB OCYLLLECTBAAETCA KAaBULLAMM HaBUTaLMK.

MNpumeyvaHue

YacToTHble AManasoHbl OTAEeNbHbIX CerMmeHTOB He MOTyT
nepeceKaTbCA.

Tabanuy cermeHTOB MOXKHO COXPaHUTb Ha AucKe B danne *.lim 1 3aTem 3arpysuTb.

TabnHua

CErMEHTOE

_OXpPaHHTE. ..

3arpyYsHTh...

Ona coxpaHeHua Tabnavubl Ha AUCKE —  HaXmuTe
NPOrpaMmmHyt KHOMKY COXpaHUTb...

BeeauTe uma dalina B OTKPbLIBLLEMCA AMANOTOBOM OKHE.

Ona 3arpyskn Tabnvupl ¢ ANCKA — HAXXMWUTE NPOrPaMMHYIO
KHOMKY 3arpy3uTb...

Bbibepute umsa daiina B OTKPbIBLUEMCA AMANOrOBOM OKHE.

pPaduK CErMEHTHOrO CKAHUPOBAHMA MOMKET MMETb ABa Pa3/IMYHbIX 3aKOHA MHANKALUKN OCH
yactoT. OCb YAaCTOT MOXET 0TOBpaXKaTbCA Ha OCHOBE YACTOT TOYEK M3MeEPEHUs. B HeKkoTo-
pbix cnyyanx 6biBaeT ya06HO oToOparkaTb OCb YaCTOT Ha OCHOBE NOPAAKOBLIX HOMEPOB TO-

YyeKk usmepeHus.
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Tabrmua Ona nepeknwoyeHMa pexuma WHAUMKALMKM CErMeHTOB —
CEMMEHTOE HaXXMUTE NPOrpamMmMHy0 KHOMKY UHAUK. cermeHT. Pexxum u
HaAMUCb Ha KHOMKe nepekaoyaloTca mexay «lMopapok

T — yactot» 1 «Mopagok Homep.».

Mopaaok 4acToT

4.2.9 YcTaHOBKa 3a4epKKu nsmepeHus

3agepKKa U3MepeHna nos3BonseT A06aBUTb AONONHUTENbHYIO 3a4€ePMKKY OT MOMEHTA YyC-
TaHOB/IEHMA YaCTOTbl Ha BbIXOAE UCTOYHMKA A0 MOMEHTA Hayana uamepeHus. [JaHHas BO3-
MOKHOCTb MOMKET BbITb MOJIe3Ha NPU U3MEPEHMM Y3KOMOJOCHbIX Lienei ¢ 6onblioi aAnu-
TE/IbHOCTbIO NEPEXOAHOIO NPOLLECCa, MPEBbIWAOWEN BPEMA USMEPEHNSA OL4HOM TOYKMN.

Ona BBoga 3HayeHuA 3a4EPHKKN U3MEPEHUA — HaAXKMUTE
nporpamMmmHbie KHOMKW:

CTHMY N

CTMMVn > 3ap,ep)|(|<a U3mM.
JaASpHES H3M,
Oc

4.2.10 ObpaTHOE CKaHMpPOBaAHME

O6bl4HOE HanpaBNeHWe CKaHMPOBAHMA UAET OT HUMKHEN YacToTbl K BepxHel. [laHHasa GyHK-
LUMA CAYKUT ONA U3MEHEHUA HanpaBNeHUA CKAHUPOBAHUA OT BEPXHEN YACTOTbl K HUMKHEN.

Ana BKJ'IIOHGHMFI/OTKI'II‘O‘-IGHM?I O6paTHOI'O HanpaB/aeHUA
CKaHNPOBaHUA:

CTHMY N

Ctumyn > O6patHoe ckaHupoBaHue > {BKkn. | OTkn.}
QObpatHoe

CKaHWpOBaHME
OTKN.

M3meHeHune Hanpas/1eéHNA CKaHMPOBaHUA AeﬁCTByeT TONbKO

MpumeyvaHue o
Ha aKTUBHbIM KaHan.

4.3 YnpasneHne 3anyCKOM CKaHUPOBAHMA

Pexcum 3amycKka CKaHMPOBaHUA OnpeaenaeT peakuMlo Kaxaoro KaHana npu noctynjieHum
cueHana 3anycka. CUrHan 3anycka MOXKeT OblTb BHELWHMM (BXOZ4, 3anycKa, Mporpamma aBTo-

MaTM3aumK, Py4YHOW BBOA), TaK U BHYTPEHHUM. KaHan MOXKEeT Haxo4uTbCA B O4HOM U3 TpeX
PEXKMMOB 3anyCKa CKAaHUPOBAHWUA:

e MOBTOPHO — 3aMyCK NPOM3BOAMUTCA KaXKAbli pa3 Npu obHapyKEeHUN CUrHana
3anyckKa;
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e O4HOKPATHO — 3aMyCK NPOU3BOAMTCA OAMH Pa3 Npu 0bHapyXeHUn curHana
3anycKa, Nocsie OKOHYaHUA CKAHMPOBAHMA KaHa NepexoanT B COCTOAHME
Cron;

e Cron — CKaHMpPOBaHME B KaHaNe OCTAHOBJIEHO, CUTHANbI 3aMyCKa He BAMAIOT Ha
KaHan.

CurHan 3anycka OTHOCUTCA K aHa/IM3aTopy B LLE/IOM U BAMAET Ha 3aMyCK BCEX KaHaNoB cne-
Ayowmnm obpasom. Ecam o4HOBPEMEHHO OTKpbITO 6osiee 04HOro KaHana, To nNpu NocTyn-
NEHUW CUTHaNa 3anycKa, 3anycKaeTca Mo oYyepeam CKaHMPOBaHME BCEX KaHa/oB, KOTOpbIe
He HaxogAaTca B cocToAHuKM Cton. [1o 3aBeplUeHNsA CKaHMPOBAHNA BCEX KaHa/0B HOBbIE CUT-
Habl 3anycka UrHopupytoTca. MNocne 3aBeplieHMa CKaHMPOBaHUA BCEX KaHaloB, U ecau
nMmeeTcs XoTa bbl OAMH KaHa/i B peskMme NOBTOPHOrO 3anycka, aHaau3aTop nepexoguT B
COCTOSIHME OXKMUAAHMA CMrHaNa 3anycKa.

McmoYHUKOM cUrHana 3anycka CKaHMPOBAHUA (TPUTTEP) MOMKET C/YKUTb OAUH U3 YeTbipex
WCTOYHMKOB, BbIOMpPaAEeMbIX NOSb30BaTENIEM:

e BHYTPEHHMIA — CUrHaN 3anycKa BbipabaTbiBaeTCA aHaM3aTOPOM MO 3aBeplue-
HWIO CKAHMPOBAHUA BCEX KaHA/NOB;

e BHeWHMI — NCNONb3YyeT BXOA, BHELIHEro 3anycka A1 BblpaboTKu curHana 3a-
nycKa;

b Py‘-lHaﬂ — UCNONb3YyET HaxKaTune I'IpOFpaMMHOl;'I KHOMKW AanA Bblpa60TKVI CUrHana
3anycka.

e LlinHa — curHan 3anycKa nocTynaeTt oT nporpammbl asTomatusaumm COM nnam
SCPI.

Mapametp [eicTBue Tpurrepa onpegenset ob6aacTb A4eNcTBMA cMrHana 3anycka. Mpu ycra-
HOBNEHHOM 3HAaYeHUWN «AKTUBHbIN KaHaN», 3amMyCKaeTca CKaHMPOBAHWE TO/IbKO aKTUBHOIO
KaHana. Mpu ycTaHOB/NIEHHOM 3HayeHUn «Bce KaHaibl» (MO yMon4aHMIO), 3amycKaeTca no
oyepenm CKaHMpPOBaHMeE BCEX KaHA/OB aHaM3aTopa.

Hanpumep, ecnn ana napametpa [AelcTBue TpUrrepa yCTaHOB/IEHO 3HaYeHUe «AKTUBHbIN
KaHan» C NOBTOPHbIM PEXKMMOM 3aMycKa, TO NPU NEePEKTOYEHNUN aKTUBHOIO KaHana CKaHu-
pyeMblii KaHan U3MEHAETCA COOTBETCTBEHHO.

[na Bbibopa pexuma 3anycka — HaKMuTe NporpammHble
_MoBTOpHO KHOMKW:
| Ctumyn > Tpurrep

Tpurrep

Bbibepute perknm 3anycka:
Cron
e Cron
e OAHOKpaTHO
OfHOKpaTHO ¢ MoBTOpPHO
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MoBTOpPHO

OCTAHOE BCE
KaHanke!

MoETOpHO BCE

KaHankel

Mepesanyck

Tpurrep

WCTOYHUK TPUr.

BHYTpeHHMi

BHYTpPEHHMIA

BHELHWIA

PydHas

LWuHa

Tpurrep

MOBTOPHO

[NeicTene
Tpurrepa
Bce KaHasbl

[NeicTene
Tpurrepa

| AKTUBHBII KaHan

4 YcTaHOBKa NapameTpoB aHan3aTopa

npOFpaMMHble KHOMKKM OCTAaHOB BCE KaHa/bl 1 "OBTOpHO
BCe€ KaHa/sbl — CayXaT AnAa rpynnoBoro nepexona BCeX
KaHao0B B COOTBeTCTB\/IOIJ.I,Ml‘;I pexunm.

MporpammHasa KHonka Mepe3anyck — nNpepbiBaeT TEeKyLLUi
UMKN CKaHMPOBAaHMA M BO3BpallaeT CUCTEeMy 3anycka B
COCTOAIHWE OXMAAHMA CUTHaNa 3anycKa.

MporpammHana KHonka Tpurrep — CAYXWUT ONA 3anycka B
PYYHOM pexume.
[Ons BbIOOpPA MCTOYHMKA 3aMyCKa — Ha)KMUTE NPOrpammHble
KHOMKMU:

Crumyn > Tpurrep > UCTOUHUK Tpur.

3aTtem BblbepuTe NCTOYHUK 3aNyCKa:
* BHyTpeHHUM
* BHewwHwmi
* PyyHasn
e llinHa

Ona onpepeneHna o6nacTM  3anycka CKaHWPOBaHUA —
HaXKMWUTE MNPOrpammHbie KHOMKM:

Ctumyn > Tpurrep > [leiicTBue Tpurrepa

MapameTp U3mMeHAeTCA MeXay ABYMSA 3HAYEeHUAMM:
e Bce KaHanbl
o AKTUBHDbIW KaHan
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4.3.1 BHEWHNI NCTOYHMK 3anycKa

4.3.1.1 Peakums Ha cobbiTne

Kaxkpoe cobbiTve BHELWHEro TPUIrepa Mo YMOIMaHMIO 3aMyCKaeT CKaHMPOBAHUE BCEX TOYEK
pa3BepTKn (pucyHoK 4.1 a, 6). Mpu BKAOYEHUN peaKkumn «Ha TOUKy», Kaxaoe cobbiTwe
BHELHEro Tpurrepa 3anycKaeT M3MepeHMe OAHOW creaylowen TOYKM pPasBepTKU
(pucyHok 4.1 B, T).

Ona Bblbopa peakuMuM Ha BHEWHWN TPUITEP — HAKMUTe
Ha CkaHupoBaHWe NPOrpaMmHbIe KHOMKMU:

_PeakKll. BHel. TPHr.

Ctumyn > Tpurrep > BHew. Tpurrep > CobbiTue

BbibepuTe peakumto:
® Ha CKaHUpOBaHue

e Ha CKaHupoBaHue

Ha ToyKy ¢ Ha TouKky

4.3.1.2 lNonApHOCTb BHELIHEro UCTOYHMKA 3amnycKa

: IonsApHOCTb BHel. Ana Bbl60pa NONAPHOCTN BHEWHEro Tpurrepa — Ha*XMuTe
TPpMI.
P nporpamMmmHbie KHOMKW:

OTpul. pPOHT

Crumyn > Tpurrep > BHew. Tpurrep > NMonapHocTtb

Bbibepute NonspHOCTD:

SR P e OTpuL,. GPOHT —CNag, CUrHaNa BHELUHEro TPUr-

repa COOTBETCTBYET 3anyCKy aHanM3aTopa;

* Monox. ®PPOHT — GPOHT CUrHaNA BHELIHEro
TpUrrepa COOTBETCTBYEeT 3anyCKy aHa/au3aTo-

pa.

Monox. GpoHT

4.3.1.3 NonoxeHne BHELLIHEro UCTOYHMKA 3anyCcKa

MNonoxkeHne BHeLWHero Tpurrepa onpeaennet, B KaKOM MOMEHT dHaNnN3aTop OXKUNAOAET CUT-
Ha/1 BHELWHEro 3anyckKa:

i I'Iepe,u, C3MI'I11VIHF0M1), Korga 4actota UCTOYHUKA BbIXOAHOIO CHUrHaszla yxe yc-

TaHOBNEHA. M3mMeHeHMe 4YacToTbl HAYyMHAETCA MociAe  WM3MepeHun
(pucyHok 4.1 a, B);

1 v
) CaMNAMHT — npoLecc n3mepeHns Ha 0aHOI TOUKe.

58



4 YcTaHOBKa NapameTpoB aHan3aTopa

e [epen, yCTaHOBKOM YaCTOTbl MCTOYHWMKA BbIXOAHOIO CUIHaNa U Nocaenylowmm
namepeHmem. MameHeHne 4acToTbl HaYMHAETCA NpPU NOCTYN/IEHUN CUTHanNa
BHELLHero 3anycka (pucyHok 4.1 6, r).

B 3aBMCMMOCTM OT YCTaHOBNEHHOMN peaKumn Ha cobbiTMe BHELIHEero Tpurrepa, CUrHan 3a-

NycKa OXuAaeTcsa nepes Kaxaoln Toukon n1nbo nepes nepsoi TOYKOWM MOJIHOTO LMKAA CKa-
HMPOBaHUS.

Monox. BHeuw. Ona Bblbopa NONOXKEHMA BHELWHEro TPUrrepa — HaKMmuTe
TpuUr.
P NPOrpammHble KHOMKMK:

Mepea camnn.

Crumyn > Tpurrep > BHew. Tpurrep > lNonoxxkeHue

Monoxx. BHew. Tpur.

Bbl6epMTe nonoXeHne BHELWHEro Tpurrepa:
e [lepen caMnn.

¢ Mepep comnn.

Mepea yCTaHOBKO * Mepepn ycTaHOBKOM

4.3.1.4 Bpemsa 3ageprKKku

3a4epKKa BHELWHEero Tpurrepa YCTaHaB/AMBAaEeT BPEMA MeAy MOCTyNjaeHMem CUrHana
BHELWHEero 3anycka v cpabaTtbiBaHMeM aHanm3aTopa (pUcyHoK 4.1). PaspelueHne 3a4epiKKu,
B 3aBMCMMOCTU OT MOAENM aHanmn3aTopa, coctasnseT 0,1 MKC naM 5 MKC (cMoTpu TexHu4ye-
CKMe XapaKTepUCTUKN Moaenn).

[NA yCTaHOBKM BPEMEHM 334EPKKM BHELIHEro Tpurrepa —
HaXMUTE MPOrPaMMHbIe KHOMKM:

BHewl. Tpurrep

Crumyn > Tpurrep > BHew. Tpurrep > 3agepKKa
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3apeprkka
o | e
BHewHW _\
Tpurrep 2
YcTaHoBKa 1 N CamnaumHr 1

YcTaHoBKa 2

CamnauHr 2

YcrtaHoBKa N

CamnauHr N

a. Mepen caMNANHIOM, peakums «Ha ckaHMpoBaHue»

3afpepKKa

e

i

BHewHwui
Tpurrep

YcTaHoBKa 1 Camnauur 1 YcTaHoBKa 2 CamnauHr 2 YcraHoBka N | CamnauHr N
6. Nepep ycTaHOBKON, peakuua «Ha ckaHMpoBaHue»
3aaeprKka 3aaeprKKa 3apeprKka
| e e e
BHewHwW
Tpurrep 3

YcTtaHoBKa 1 CamnauHr 1 YcTaHoBKa 2 CamnauHr 2 YcTaHoBKa 3 CamnauHr N
C‘C‘ ’:j’:j ’.‘L‘
B. I'Iepe,u, COMNJIUHIOM, peaKuunAa «Ha TOYKY»
3apepKKa 3aaeprkka 3aaeprKKa
| e ol | e | e
BHewHwMi
Tpurrep
YcTaHoBKa 1 Camnauur 1 YcTaHoBKa 2 CamnauHr 2 YcraHoBka N | CamnauHr N
). 3).

(49

(49

r. Nepepn ycTaHOBKOM, peakums «Ha ToOUuKy»

PucyHoK 4.1 lNMonoxeHWe BHeLWHero Tpurrepa
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4.3.2 Bbixog, Tpmrrepal)

Bbixoa Tpurrepa aTo crneumanbHbi pasbemM aHann3aTopa, CAyKalnin ANA BbIBOAA NOrnye-
CKOro CUrHana u3 aHaan3aTopa, Ha3HaYeHWe KOTOPOro 3aBUCUT OT BbIOPAHHOM QYHKLUMK:

e EANHWMYHBIM MMNY/bC Nepes, yCTaHOBKOM YacToTbl (pUCYHOK 4.2);
e EANHWUYHBIY MMNY/bC Nepes, CAMMNIMHIOM (PUCYHOK 4.2);
* EANHWMYHBIM MMNY/bC NOC/e COMMANHTA (PUCYHOK 4.2);

e [OTOB K TpUIrepy — AINTENbHOCTb MMMNY/IbCA ONPEeAEeNAeTcs BpeMeHEM MeXKAY
COMMNIMHIOM WU YCTaHOBKOM NBO YyCTaHOBKOW M camnanHrom. CobbiTue, 3a-
nycKatowee Tpurrep, onpeaenseTca NosoxeHMem BHeLWHero Tpurrepa (pas-
aen 4.3.1.3):

- Mepen CAMNNMHIOM — CUFHAN BHELWHEero TpUrrepa oXuaaeTca nepepn cam-
NAWHIOM, UMMNY/bC HAYMHAETCA MOC/e YCTaHOBKM M 3aKaHYMBAETCA Npu no-
CTYNEHUWN CUTHANA C BHELLHEro Tpurrepa (pucyHok 4.3 a);

- Mepen yCTaHOBKOM - CUIHAN BHELHEro TpUIrepa oXuaaetca nepepg ycra-
HOBKOM, MMMNYNbC Ha4YMHAETCA MOC/e CIMMIMHIA U 3aKaHYMBaAeTCcA NpU no-
CTYNI€HUWN CUTHANA C BHELLHero Tpurrepa (pucyHok 4.3 6).

® EAVHUYHBIA MMNYIbC MO 3aBEPLUEHUIO CKAHUPOBAHUA (PUCYHOK 4.2);

* /IamepeHune — ANTENbHOCTb UMMY/IbCa ONpeaenaeTca BpEMEHEM Ha U3Mepe-
HWe OT NepBoO 40 NocaeaHen TOUYKM (PUCYHOK 4.2).

Y Bbixog Tpurrepa npucyTcTByeT y aHaansatopos S5065, S5085, S50180 n Bcex aHaNM3aToOpPOB CepUn

KOBA/IbT.
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YcraHoBKa 1

CamnaumHr 1

YcTaHoBKa 2 CamnauHr 2 YcraHoBKa N CamnauHr N

),

MNepen,
YCTaHOBKOM

A

(49

A o\

MNepep,

COMMNJIMHIOM

MNocne

COMN/INHTIA

A

Lj

N3mepeHune

~
~

KoHewy,

CKaHUpPOBaHMA

YcTaHoOBKa j

PucyHoK 4.2 CurHanbl € BbIxoga Tpurrepa
(32 ncknoueHnem GyHKUMM «[OTOB K TPUTTEPY )

CamnaunHr

YcTaHoBKa x

\ CamnaunHr 7

[oTOB K
Tpurrepy

BHewHui
Tpurrep

a. BHewwHKI Tpurrep nepeg, camnaMHrom

A

[oTOB K
Tpurrepy

)

BHewHUi
Tpurrep

~
~

6. BHeWHWM Tpurrep nepes, yCTaHOBKOM

PucyHok 4.3 CurHanbl ¢ Bbixoaa Tpurrepa ana GyHKuum «F0TOB K TpUrrepy»

4.3.2.1 BkatoyeHune / oTKAOUEHME BbIXoAa TpUrrepa

| Bbixog TpUrrepa

‘BbIXO TPUTTEPa

OTK.
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Bbixoa TpurTepa
Bkr.

[na BKAOYEHMA BbIXOAA UCTOYHMKA 3anyCcKa Npw BbIBpaHHOM
MpumeyaHue byHKUMKM «FOTOB K Tpurrepy» HeobXxoAMMO MepeKaoUnTb
WCTOYHMK TPUITEPA HA BHELLHUN.

4.3.2.2 lNonapHOCTb BbIXxoga Tpurrepa

Ana Bbl60pa NONAPHOCTU CWUTHana 3aMfyCka C BbIXo4da
Tpurrepa — HaxXmmTe NporpaMmMmHble€ KHOMKKU:

BbiX0OA TpuUrrepa

Ctumyn > Tpurrep > Bbixoa Tpurrepa > {OTpuua-
HonspHocTh TenbH. | NonoxurtenoH.}
OTpULIATENbH.
MonspHOCTb
MoNoXUTENbH.

4.3.2.3 ®yHKUMA BbIXOAA TpUrrepa

OYHKUWS BbIX. Ona Bblbopa @YyHKUMKM BbIXOAA TPUITEpPA — HAXKMUTe
D nporpammHble KHOMKWU:

FOTOB K TPUITEPY

Crumyn > Tpurrep > Bbixopg Tpurrepa > ®PyHKUmMA

3atem BblbepeTe GyHKUMIO:

Mepen yCcTaHOBKO
¢ Mepep, yctaHOBKOM
Mepen camnn.
L4 nepep, COMMNJ/ZIUHTOM
Tocne camnn. ¢ Mlocne camnnuHra

e [OTOB K TpUrrepy
® [OTOB K TpUrrepy

¢ KoHel, CKaHUpoBaHUA

KOHel| CKaHup. « NamepeHue

W3mepenmne

4.4 YcTaHOBKa nsmepaemMbix NnapameTpoB

4.4.1 S — napameTpbl
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MpX aHann3e BbICOKOYACTOTHbIX LLEMEN NCNONb3YIOTCA NOHATUA Najatowero, OTPa*KeHHOoro
N nepeaaHHoro (BbIXOAHOro) curHana 6eryuien BosiHbl, pacnpoCTPaHAKLWENCA NO IMHUAM
nepeaay (pUcyHok 4.4).

Uccnepyemoe

yCTPOMCTBO
NcTouHUK Mapatowmin curHan

BbixoaHOM curHan

OTpa’KeHHbIM CUrHan

PucyHok 4.4

N3mepeHnsa amnanTyapl M Gasbl Nagatowero, oTpaxKeHHOro U BbIXOAHOrO CUIrHaN0B NO3BO-
NAT NONYYUTbS—NapameTpbl UCCeayemMoro yCTPoOMcTBa (napameTpbl pacceaHun).S — na-
paMeTpbl ONpeaenatoTca Kak OTHOWEHME KOMMIEKCHbIX aMNIUTYA, ABYX BOJH:

Boixoosiwas éonna na evigode M

S =

mn
Bxoosiwass eonna Ha 6bieooe N

AHaI'IM3aTOp NO3BONIAET UBMEPATLb NMNOJIHYIO MaTPULYy pacCeAHNA YHETbIPEXNOHOCHUKOB!
Sll SlZ
S21 S22

N3mepeHne NosHOWM MaTpuLbl paccesHUa B aHanM3aTope NpPoM3BOAUTCA 33 OAHO NOAK/I0-
YyeHune uccneayemoro ycTponcTBea.

Mpwn n3mepeHnn nNapbl NAPameTpoBS1i, S;1— NOPT 1 BbICTyNaeT Kak UCTOYHUK curHana. Cur-
Han OTPa*KEHHOM W NajaloWwen BOMHbI U3MepAaeTca NopToM 1, CUrHan BbIXOAHOW BOJIHbI
n3MepaeTca NopTom 2.

Mpy n3mepeHUn Napbl NapameTpPoB Sz, Sy; — NOPT 2 BbICTYMAET Kak UCTOYHUK cUrHana. Cur-
Han OTPa*KeHHOW WM NajaloWwen BOMHbI U3MEPSAETCA NMOPTOM 2, CUrHaN BbIXOAHOW BOJIHbI
nsmepserca noptom 1.

4.4.2 NMopAnoK YCTAaHOBKM S — napameTpos

N3mepsaembiin napameTp (Si1, Sz1, S12, S22, -..) YCTaHaBAMBaeTcA Ana Kaxpgoro rpaduka. MNe-
pen yCTaHOBKOM M3MEPSAEMOro napameTpa Heob6xoAMMO Ha3zHaAYNTb aKTUBHbIN rpaduK.
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4 YcTaHOBKa NapameTpoB aHan3aTopa

Ona ycTaHOBKM mM3mepaemoro napameTpa — HaxKmuTe MNpo-
rpaMmmHyto KHOMKy UsmepeHue.

s s11 BbibepunTte B MeHIO MPOrpPaMMHbIX KHOMOK M3MepsAeMbli na-
pameTp.
s21
512
522

4.4.3 AbCONOTHbIE U3MEPEHUSA

ABCONOTHbIE U3MEPEHUA — 3TO M3MepPeHMA abCONOTHOM MOLLHOCTM CUIHaNa Ha BXoAe
NPUEMHUKOB. B 0TIMUME OT OTHOCUTE/IbHBIX U3MEPEHMN S— NapameTpoB, KOTopble Noay4a-
OT OTHOLIEHMEM CUTHA/IOB Ha BXOAAaX ABYX NMPUEMHMKOB, abCONIOTHbIE U3MEPEHUS NOKa-
3bIBAlOT MOLLHOCTb CUTHAaNA Ha BXo4e OA4HOro NpuemHuKa. B AByxnopToBbIX aHa/An3aTopax
coaeprKaTcsa YeTblpe He3aBUCUMBbIX NPUEMHMKa: A, B, R1, R2 (pucyHok 4.5).

IMopr 1 TTopr 2

PucyHoK 4.5 CTpyKTypHaAa cxema ABYXNOPTOBOro aHanmM3aTopa

NMpuemHMKN oNopHOro cnrHana HasbiBatoTcA R1 1 R2, a npMeMHUKM TeCTOBOro CUrHana Ha-
3biBatoTcA A 1 B. MpuemHnkn A n R1 pacnonoxeHol B Nnepsom nopte, NnpuemHukn B n R2
pacnonoxeHbl BO BTOPOM nopte. B 3aBUCMMOCTM OT HOMepa nopTa — UCTOYHWMKA CUrHana
pa3/IMyaloT LWeCTb BUAO0B abCoNOTHbIX n3mepeHui (Tabanua 4.3).

Tabnunua 4.3 A6contoTHble U3MepeHMna B ABYXNOPTOBOM aHanM3aTope

0O603Ha4yeHune 3HayeHune
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4 YcTaHOBKa NapameTpoB aHaaM3aTopa

A(1) TecToBbIN NPUEMHMK A (MCTOYHUK NopT 1)
A(2) TecToBbIN NPUEMHMK A (UCTOYHUK NOPT 2)
B(1) TecToBbIN NPUEMHUK B (MCTOUYHMK nopT 1)
B(2) TecToBbIN NPUEMHUK B (MCTOYHMK nopT 2)
R1(1) OnopHbIN NpremHUK R1 (MCTOYHUK nopT 1)
R2(2) OnopHbIN NPUEMHUK R2 (MCTOYHMK NopT 2)

B yeTbIpéXNOPTOBbLIX aHaNM3aTOPaX COAEPKAaTCA BOCEMb HE3aBUCMMbIX NMPUEMHUKOB: Ye-
Tbipe OMOPHbIX NMPUEMHMKA N3MEPAIOLLME CUITHAbI COOTBETCTBYIOLWME CUTHaNAM «nagato-
wen sosiHbI» R1, R2, R3, R4 1 yeTbipe TECTOBbIX MPUEMHUKA U3MEPAIOLLME CUTHAJbI COOT-
BETCTBYIOLLME CUTHANAM «OTPaXKEHHOM BOAHbI» T1, T2, T3, T4 (pucyHoK 4.6).

[Topr 1 [Topt 2 [Topt 3 IMopt 4

PucyHOK 4.6 CTpyKTypHaa cxema 4eTblpexnopToBOro aHaan3aTopa

B 3aBMCMMOCTM OT HOMepa NopTa — UCTOYHUKA CUTHANA Pas3/iMyaloT TPUALATb ABa BUAA ab-
COJIIOTHbIX U3MepeHn (Tabnuua 4.4).

Tabnnua 4.4 A6CoONtOTHbIE U3MEPEHMA B YETLIPEXNOPTOBOM aHaIM3aTope

O6o3HauyeHne 3HayeHune
T1(n) TecToBbIN NPUEMHMK NopTa 1 (MCTOYHMK NOPT n)
T2(n) TecToBbIN NPUEMHUK NOPTa 2 (MCTOYHUK MOPT n)
T3(n) TecToBbIN NPUEMHMK NopTa 3 (MCTOYHUK MOPT n)
T4(n) TecToBbIN NPUEMHMK NopTa 4 (MCTOYHMK NOPT n)
R1(n) OnopHbIN NPUEMHUK NopTa 1 (MCTOYHMK NOPT n)
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R2(n)
R3(n)

R4(n)

4 YcTaHOBKa NapameTpoB aHan3aTopa

OnopHbIN NPUEMHMK NopTa 2 (MCTOYHMK NOPT Nn)
OnopHbIN NPUEMHMK NopTa 3 (UCTOYHMK NOPT Nn)

OnopHbI NPUEMHMK NopTa 4 (MCTOYHMK NOPT n)

4.4.4 NopAaaoK YCTaHOBKN abCONOTHbLIX U3MEPEHUIN

nOpﬂ,EI'OK YCTaHOBKMU abCcoNoTHbIX M3MepeHMﬁ AnAa AByXnopTOBbIX aHA/IM3aTOPOB:

ABCOnHITH,

MNprueMHUEK A
MopT cTuMyna 1

NpUeMHWK B
MopT cTuMyna 1

NMpreMHKK R1
MopT CTuMyna 1

MpUEMHMK R2
MopT CTuMyna 1
|——————————

MNpremMHUEK A
MopT cTuMyna 2

MNpuemHuK B
MopT cTuMyna 2

MpreMHKUK R1
MopT cTumyna 2

MpUEMHMK R2
MopT CTMMyNa 2

MpumeyvaHue

Ona Bblbopa abCoOAOTHOrO U3MEpPEeHMs —  HaxXmuTe
NPOrpammHbIE KHOMKMU:

N3mepeHune > A6GCONIOTH.

Bbibepute NpUeMHUK 1 NOpT CTUMYA:
¢ MpuemHuUK A, nopt ctumyna 1
¢ MpuemHuk B, nopt ctumyna 1
¢ MpuemHuk R1, nopt ctrumyna 1
¢ MMpuemHUK A, nopT cTmyna 2
¢ MMpuemHuK B, nopt ctumyna 2

¢ MpuemHuK R2, nopt ctumyna 2

B pexume abconoTHbIX  u3mepeHut B dopmarte
norapudmmMUeckor amnauTyabl  MUCMOMb3YHOTCA  eAMHULbI
nsamepeHua — Abm, a B dopmarte AMHENHON amnanTyabl — BT.
OcTanbHble ¢opmatbl AN abCONOTHLIX MU3MEPEHUN He
MCMONb3YIOTCA, TaK Kak M3MepPEeHUA MOLLHOCTM — CKanspHble
BE/INUYUHDI.
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4 YcTaHOBKa NapamMeTpoB aHann3aTopa

nOpﬂAOK YCTaHOBKMU abcontoTHbIX M3MepeHM[;1 ANA HYeTbIPpexXnopToBbIX aHAN3aTOPOB:

' TecToBbii Onsa Bblbopa abcontoTHOro uM3MepeHus p[aa  TecToBOro
HEEN NPUEMHMKA — HXKMUTE NPOrPaMMHbIE KHOMKMU:

Ti{1) U3mepeHue > TecToBbIi NPUEMHUK

T1(2) Bbibepute NnpuemHuK.

T1(3)

T1(4)
s
T2(1)

T2(2)

T2(3)

T2(4)
—————————
T3(1)

T3(2)

T3(3)

T3(4)
|
T4(1)

T4(2)

T4(3)

T4{4)

68



OnopHbIF
NPHEMHHK

R1(1}

R1(2)

R1(3)

R1(4)
|
R2(1)

R2(2)

R2(3)

R2(4)
= aae———
R3(1)

R3(2)

R3(3)

R3(4)
|
R4(1)

R4(2)

R4(3)

R4(4)

MpnmeyaHune

4 YcTaHOBKa NapameTpoB aHan3aTopa

Ona Bblbopa abCoOAOTHOrO M3MepeHMa Ana  OMOoPHOro
NPUEMHMKA — HAXKMMUTE NPOTrPaMMHbIE KHOMKM:

U3mepeHune > ONOpPHbIA NPUEMHUK

Bbibepute NnpuemMHuK.

B pexume abcontoTHbIX  u3mMepeHMit B dopmarte
norapudmmyeckorn amnanTyapl  MCNOb3YHTCA  eAUHULDbI
namepeHua — obm, a B popmarte nMHeNHON amnanTyapl — BT.
OcTtanbHble ¢opmaTbl ANA abBCOAIOTHBLIX M3MEPEHUN He
MCMNONb3YIOTCA, TaK KaK M3MEPEHUA MOLWLHOCTU — CKansApHble
BE/INYMHDI.
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4 YcTaHOBKa NapameTpoB aHaaM3aTopa

4.5 YctaHoBKa ¢opmarta

AHanusatop nossonset oTobpaxaTb Ha IKpaHe uU3mepAemble S — napameTpbl, UCNO/b3yA
Tpu BUga GopmaTos:

e dopmaT NpAMOYroibHbIX KOOPANHAT;
e dopmaT NoAAPHON Anarpammbl;

e dopmat anarpammbl Bonbneprta — Cmuta.

4.5.1 dopmaT NPAMOYroNbHbIX KOOPAMHAT

B dopmarte npAMOYronbHbIX KOOPAMHAT NO OCU X OTKNAAbIBAKOTCA 3HAYEHUA CTUMYAA, A NO
ocu Y — 3HaYeHMA namepaemon BeNNYMHbI (pUCYHOK 4.7).

NamepeHue

Ctumyn

PucyHoK 4.7 lpAMOYyronbHblie KOOpAUHaTbI

[na oTobparkeHUA KOMMIEKCHOTO 3HAYeHWs U3mepaemoro S—napameTtpa no ocu Y, OHO
[AONXKHO BbITb NPeobpa3oBaHO B AEWCTBUTENbHOE YMC0. POpPMaTbl MPAMOYTO/bHbLIX KOO P-
AVHAT CAyXKaT Ana npeobpa3’oBaHMsA KOMMIEKCHOrO 3HayeHus S—napameTpa B AeWCTBU-
TenbHoe uncno. Nycte S=a+ j-b, roe:

® g— peasibHaAa 4aCTb KOMMNJIEKCHOIoO YnNCna;
® b— MHMManA YaCTb KOMM/IEKCHOTO Ymnca.

dopmaTt NPAMOYro/ibHbIX KOOpPAMHAT NO3BONAET BbibpaTb OAMH M3 BOCbMW BWAOB npea-
CTaB/IeHMA U3MEPAEMOM BEIMUYUHBI Ha ocK Y (Tabanua 4.5).
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4 YcTaHOBKa NapameTpoB aHan3aTopa

Tabnnua 4.5 Buabl popmaToB NpAMOYrosibHbIX KOOPAUHAT

HanmeHoBaHue
dopmarta

Amnautyga B8
norapnommyeckom
macwTtabe

KoapodnumeHt
CTOAYEN BO/IHbI NO
HanpPsAXeHNo

®da3za

®da3a
pacwunpeHHasn

pynnosoe Bpema
3anasabiBaHUA

AmnanTtyga s
JIMHENHOM
maclutabe

PeanbHasa yacTtb

MHMMmana yacTb

KpaTkoe

HanmeHoBaHune

dopmara

Amnn nor

KCBH

®dasa

da3a>180

re3

AmnanuvH

Pean

MHum

Tun gaHHbIX No ocn 'Y

Moaynb S—napameTpa B
norapuemmnyeckom
MmacliTabe:

A=20-log[S|,
S|=./a® +b’

_ L+
cm T 1 — |S|

da3a S—napameTpa B
rpagycax ot —180° go
+180°:

=18 areg @
V4 b
dasza S—napameTpa B
rpagycax, AnanasoH
WU3MEHEHMs pacluMpeH
HuMKe —180° u Bbilwe
+180°

Bpemsa pacnpocTtpaHeHua
CUrHaNa B Uccnesyemom

YCTPOMCTBE:
d
t=—-2,
dw

a
qDZaI’Cth, w=2r-f

MoAy/b S—napameTpa B
JIMHEeMHOM macLuTabe:

S| = \ja? +b?

PeanbHana yactb S—
napameTpa:

a=re(S)

MHMMmaA YyacTb S—
napameTpa:

b=im(S)

EanHnua
namepeHua ocn Y

Oeuunben (ab)

bespasmepHana

Mpaayc (°)

Mpaayc (°)

CekyHaa (c)

be3pasmepHan

be3pasmepHan

bespasmepHana
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4 YcTaHOBKa NapameTpoB aHaaM3aTopa

4.5.2 dopmaT NONAPHON AMArpaMmmbl

B dopmaTte nonspHOM Auarpammbl pesynbTaTbl U3MEPEHUA OTODParkaloTcA Ha KpyrosoW
anarpamme (pucyHok 4.8). Mamepaembie TOUYKM pacrnoniaraloTca Ha PaccTOAHUM OT LeHTpa
OKPY}KHOCTM, PaBHOro Moy (amnantyge B IMHEMHOM MacliTabe), U B COOTBETCTBUM C
$a3ol, OTCUMTbIBAEMOM KaK Yro/ OT MOJIOXKUTENIbHOTO Hanpas/ieHua ocu X NPOTUB YacoBOM

CTPenKku.

90°

180° | | 0°

- 90°

PucyHok 4.8 lMonapHblie KoOpAMHaTLI

B dopmate nonapHoi AMarpaMmbl OTCYTCTBYET OCb YaCcTOT, OTCYET YaCTOTbl NPOU3BOAUTCA C
nomoLblo MapkepoB. PopmaTbl NOASPHOM AMarpaMmmbl BKAKOYAOT TpW BUAa POpPMaToB,
KOTOpble OTAMYAIOTCA TONbKO AaHHbIMW, MPeAcTaBAAeMbIMU Ha MapKepax. padukm Ha
BCEX BUAAX NONSAPHOMN AMarpaMmbl COBNaAatoT.

Tabnvua 4.6 Buabl popmaToB NosIAPHON AMarpaMmmbl

HammeHoBaHue
dopmaTa

AmnanTtyga B
JINHEMHOM
maciiTabe n dpasa

Amnantypa B
norapmudmmyeckom
maclitabe n dpasa

PeanbHaa n
MHMMaA YacTb
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KpaTkoe
HanmeHoBaHue Tun gaHHbIX HA MapKepax
dopmarta

Moaynb S—napameTpa B

JIMHEeMHOM MmacluTabe
Monsap (/uH)

®asza S—napameTpa B rpagycax

Moaynb S—napameTpa B

Nonsp (Nor) norapndmmyeckom macwrabe
®asza S—napameTpa B rpagycax
PeanbHas yacTb S—napameTtpa

Monsap (Re/Im)
MHMMasA YyacTb S—napameTpa

EanHunua
n3mepeHums
ocn'Y

bespasmepHan

Mpaayc (°)

JDeunben (nB)

Fpagpyc (°)
bespasmepHana

bespasmepHana



4 YcTaHOBKa NapameTpoB aHan3aTopa

4.5.3 ®dopmart gnarpammbl Bonbnepta—Cmunta

dopmat gmnarpammbl Bonbnepta — CMUTa MUCNONb3YETCA ANA OTOOpaXKeHMA 3HAYEHUN UM-
negaHCoB MpPU U3MEpPEeHMU MapameTpoB OTPAXKEHUA MUCC/IeAyemoro yCcTponcTea. B atom
dopmate rpaduK NpoxoanT Yepes Te XKe TOUYKU, YTO U B popmaTe NosIAPHON AMarpammel.

PucyHok 4.9 Inarpamma Bonbnepta—Cmuta

B dopmate guarpammbl Bonbnepta — CMUTa OTCYTCTBYET OCb Y4acTOT, OTCYET YacToTbl NPo-
N3BOAMTCA C NMOMOLLbIO MapKepoB. Popmatbl Anarpammsl Bonbnepta — CMUTa BKAtOYAIOT
nATb BMAO0B GOPMATOB, KOTOPbIE OTAMYAKOTCA TONbKO AAHHbIMW, NPEeACTaBAAEMbIMMU Ha
Mapkepax. FpaduKkm Ha BCcex BMAAxX gmarpammbl Bonbnepta — CMuTa coBnagator.

Tabnunua 4.7 Buabl popmaTtoB anarpammsl Bonbnepta — Cmuta

HammeHoBaHue
dopmaTa

AmnanTtypa s
NIMHEHOM
macwTabe n da3sa

AmnanTtyga s
norapnemmyeckom
macwTabe n dasa

PeanbHaa n
MHMMaA YacTb

MonHoe BxogHoOE
CONpoTUBAEHMUE

KpaTkoe
HanmeHoBaHue Tun gaHHbIX HA MapKepax
dopmarta

Moaynb S—napameTpa B

JIMHEeMHOM MacliTabe
Boabn (/luH)

®a3a S—napameTpa B rpagycax
Moaynb S—napameTpa B
Bosbn (Jlor) norapuom macwrabe
®a3a S—napametpa B rpaaycax
PeanbHas yacTb S—napameTpa

Bonbn (Re/Im)
MHumas yacTb S—napameTpa

AKTMBHasA 4YacTb NOJHOro
Bonbn (R + jX) BXOAHOrO COMPOTUBNEHUSA:

R=re(Z,),

EanHunua
n3mepeHmn
ocn'Y

be3pasmepHan

Mpaayc (°)

Deunben (ob)

Mpagyc (°)
bespasmepHas

be3pasmepHan

om(Q)
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4 YcTaHOBKa NapameTpoB aHaaM3aTopa

KpaTtkoe EanHnua
HammeHoBaHue
HanMeHOoBaHue Twnn gaHHbIX Ha MapKepax n3mepeHua
dopmarta
dopmarta ocn Y
1+S
Zex = ZO S
1-S

PeaKTnBHaA 4acTb NOAHOIO
BXO4HOro CoOnpoTnBNEHUA: OM(Q)

X =im(z,,)

DKBMBANEHTHAA EMKOCTb NN
MHAOYKTUBHOCTb pea KTUBHOM
4acTun conpoTuBaeHNA:

1
C=——, X<0
X , dapaga(®)
X
L=—, X>0
w FreHpu(rH)
AKTMBHanA 4acTb NOAHOM
BXO4HOW NPOBOAMMOCTH:
G=re(Y,), CumeHc(Cm)
_11-S
“ " Z, 1+S
PeaKTnBHasA YacTb NOAHOM
i BXOAHOW NPOBOAMMOCTH: Cumenc(Cm)
ONIHan BXoAHaA Boabn (G + jB) B=im(Y,)
NpPoBOAMMOCTb .
IKBMBANEHTHAA EMKOCTb UK
NHOYKTUBHOCTb PEaKTUBHOM
4acT1 NPOBOAMMOCTU:
B
C=—, B>0
@ , dapaga(®)
1
L=——, B<O
Wi FeHpu(rH)

Zo — BO/IHOBOE COMPOTMBAEHUE U3IMEPUTENbHOIO TPaKTa. YCTaHOBKa Zp onucaHa B pasae-
ne5.2.17.
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4 YcTaHOBKa NapamMeTpoB aHa/M3aTopa
4.5.4 MopAaaoK ycTaHOBKK popmaTa

dopmart ycTtaHaBaMBaeTca Ana Kaxgoro rpaduka. MNepen yctaHoBKoM popmaTta Heobxoau-
MO Ha3HA4YUTb aKTUBHbIN rpaduK.

PopriaT Ana Bbibopa npamoyronbHoro ¢opmata — HaxmuTe
Arnn nor nporpaMmHyto KHonky ®dopmar.

Bbl6epVITe B  MEHK nNporpamMmmHbIX KHOMOK O4AMH U3

° AmMnn nor dopmartos:
e AMNAUTYyAa B Norapupmuueckom macwrabe
KCBH
¢ KoadpdpuumeHT ctoaueit BONHbI NO HaNPAXKEHUIO
Maza e a3a
e dasza pacwmpeHHasn
Dazax180
L4 I'pynnosoe Bpemsa 3ana3gbiBaHuA
re3 <
L4 AmnnMTyp,a B IMHEeMHOM macLuTabe
* PeanbHas yacTb
AMNA NMH
¢ MHumasa yactb
Pean
MHKM

Ona Bbibopa dopmaTta auarpammbl Bonbnepra Cmnta —
HaXXMWUTE NPOrpamMMHbIe KHOMKM:

EonenepT-CHHT

dopmart > Bonbnept-Cmur

Nor | ®asa BbibepnTe B MEHIO MPOrpaMMHbIX KHOMOK OAWH U3
dopmartos:
NuH | daza A
MNAUTyaa B norapupmmueckom macwtabe n ¢a-
3a
Pean [ MHum .
e AMNAUTYAA B IMHEMHOM MacwwiTabe u ¢asa
R+ j% ¢ PeanbHaa n MHMMaA YacTb
¢ MonHoe BXOAHOe conpoTuBaieHue
G+jB

* MonHaA BXogHaA NPOBOAMMOCTb
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4 YcTaHOBKa NapameTpoB aHaaM3aTopa

ManAapHan

Nor [ ®asa

NuH | daza

Pean | MHumM

Onsa Bblbopa dopmata NoONAPHOM AMarpaMmbl — HaxKMUTe
NPOrpammHble KHOMKK:

dopmar > NMNonsapHan

3atem BbibepuTe B MEHK MPOrpamMHbIX KHOMOK OAWMH M3
¢dopmaros:

e AMnautyaa B norapupmuyeckom macwrtabe n da-
3a

e AMNAUTYAQ B IMHEMHOM MacluTabe u ¢asa

e PeanbHaA U MHMMaA YacTb

4.6 YcTtaHOBKa maclitaba rpaduKa

4.6.1 MacwTab NnpsMoyro/ibHbIX KOopAUHaT

MacwTab npamoyronbHbix GOPMaTOB YCTaHABAIMBAETCA C MOMOLLBIO CAeAYIOWMUX NapameT-

pos (pucyHok 4.10):

e LleHa geneHunAa ceTkuy;

¢ BesinumMHa ONOPHOTO YPOBHSA;

e [ToN0XKeHWe ONOPHON NINHUWK;

* Yycno aeneHuin ceTkm.

10
LeHa penexusn
macltaba >¢ 9 Nenexns
rpacuka g% ceTku
7
0 - 6 MonoxeHwne
nopnel >) { 5«—| OnopHoil
ypoperb 4 TIMHUK
3
2
1
0

PucyHok 4.10 Macwtab npAMOYro/ibHbiX KOOPANHAT

4.6.2 MNopAaaoK yCTaHOBKK MaclwiTaba NpAMOYronbHbIX KOOpAUHAT

MacwTab ycTaHaBAMBaEeTCA ANA KarKAoro rpaduKka KaHana. MNepepn yctaHoBKOW macwTaba
HEeobX0AMMO Ha3HAUYUTb aKTUBHbIN rpaduK.
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4 YcTaHOBKa NapameTpoB aHan3aTopa

MacwTal

Ona ycTaHOBKM UEHbl AeNeHUA — HaXMUTe NporpammHble

KHONMKW:

MacwTtab > MacwTab

MacwTab
5 ab/aen
. [na yCTaHOBKM OMOPHOro YPOBHA — Ha*MUTE MporpaMmmHble
-25 b KHONMKW:

Macwrab > OnopH. ypoBeHb

QOnopHaa NMHKUA
5

OnAa yCTaHOBKM MNOJIOXKEHUA OMOPHOMN JIMHUM — HAKMUTE
NPOrpaMmmHbIe KHOMKM:

Macwrab > OnopHas nMHUA

NeneHuid
10

ONnAa  yCcTaHOBKM uucna JeneHuit rpaduka — Haxmute
NPOrpaMmmHble KHOMKK:

Macuwrab > ,D,eneHMﬁl)

4.6.3 MacwTab KpyroBbix KOOpAMHAT

MacwTab nonapHou aguarpammbl n guarpammol Bonbnepta-CmuTa ycTaHaBAMBaAeTCA yKa3a-
HMEeM paZuyca BHELHEN OKPYXKHOCTU (PUCYHOK 4.11).

™~ Macuwrab < . Macwra6

PucyHok 4.11 Macwtab Kpyrosbix KoopauHaT

1 v
"Yncno penennii Bauset Ha Bce rpadmKm KaHana.
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4 YcTaHOBKa NapameTpoB aHaaM3aTopa

4.6.4 MopAaaoK yCTaHOBKM MaclwiTaba nonAapHbIX KOOpAUHAT

[Ons ycTaHoBKM MaclwTtaba KpyroBblX KOOPAMHAT — HaxkmuTe
NPOrpammHble KHOMKK:

MacwTatb

MacwTtab > MacwTab

MacwTab
1

4.6.5 dyHKUMA aBTOMacwTabupoBaHua

PyHKUMA aBTOMACLLUTaOUPOBAHMA CAYXKUT ONA aBTOMaTUYECKOro Bblbopa macwTaba akTUB-
Horo rpaduKa nam scex rpadpuKoB aKTUBHOIO KaHafa TakMm o0b6pasom, 4Tobbl rpadmk nsme-
pPAEeMOI Be/IMYMHbI MOJIHOCTbIO YKNagblBanca B nose rpaduka, 3aHMmasa 60ablyto ero
4yacTb.

B npsmoyronbHbIX KOOpAMHaTax NOACTPaMBAlOTCA ABa NapameTpa: LeHa AefleHuA 1M onop-
Hbl/ YPOBEHb. B KpyroBbIXx KOOPAMHATAX aBTOMATMYECKM BbIOMpPAETCa paanyc BHELWHEN OK-
PY*KHOCTW.

Ons aBTomaTnyeckoro Bbibopa macwtaba akTMBHOro rpadmka
— HaXKMUTE MNPOrPaMMHbIe KHOMKM:

MacwTatb

MacwTab > ABTOo macwutab

AETO MacWwTah

Ona aBTomatuyeckoro Bblibopa MacwTaba Bcex rpadmkoB

RO e aKTMBHOTO KaHana — HAXXMWUTE NPOrPaMMHbIE KHOMKM:

MacwTtab > ABTOo maclutab Bce

4.6.6 OYHKUMA aBTOMATMYECKOro BbI6Opa ONOPHOro ypoBHA

®PYHKUMA CAYKUT AN aBTOMATUYECKOro BbIBOpa ONOPHOro YpOBHA B MPAMOYTO/bHbIX KO-
OpAMHATaXx.

Mocne NnpUMeHeHUA AaHHON GYHKUMKU — rpaduK n3mepsieMon BeIMYMHbI U3MEHSAET BEPTU-
Ka/IbHOE NO/0XKeHME, YTobbl CpeaHUI YPOoBEHb NPOXOAUA NO LEHTPY rpaduKa. LieHa aene-
HUA He nameHseTca. PyHKUMA MOXKET BbITb NPUMEHEHA K aKTUBHOMY rpaduKy UM KO BCEM
rpadMKam akTMBHOIO KaHana.

[na aBTOMaTUYecKoro Bblbopa OMOPHOr0 YPOBHS aKTUBHOIO
rpadurKa — HaXXMUTE NPOrPaMMHbIE€ KHOMKM:

MacwTatb

MacwTab > ABTO ONOpPHbI YPOBEHD

AETO ONOpHEIA
YPOEEHE
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AsTo RO [Ona aBTOMaTM4YecKoro BblbOpa OMOPHOrO YPOBHA BCeX
YPOBeHb BCe rpadMKOB aKTMBHOIO KaHana — HaXXMWUTe MporpammHbie
KHOMKMU:

Macwrab > ABTO ONOpPHbIA YPOBEHDb BCe

4.6.7 OyHKUNA cnexeHnA 3a ONOPHbIM YPOBHEM

CDYHKLI,MH CAYXKUT ONA aBTOMATUYECKOTO Bbl60pa OMNOPHOro ypoBHA B MPAMOYTrOJibHbIX KO-
OopAnHaTax nocne KaxXgoro CKaHMpoBaHUA.

Mocne BKAOYEHUA AAHHON GYHKUMM — rpaduK U3mepaemon BeNMYMHbI U3MEHAET BEPTU-
Ka/lbHOE MOJMIOXKEHME NPU KAXKLOM CKAaHUPOBAHWUM, YTOObI CPeaHUI YPOBEHb NPOXOAWUA MO
YCTAaHOB/NIEHHOMY 3HAYeHWIO: MAaKCMMAJIbHOMY, MUHUMaNbHOMY, cpegHemy, 1Mbo no 3Ha-
YEeHUIO aKTMBHOro Mapkepa. LieHa geneHuns He nuameHsetca. PyHKLUMA NPUMEHAETCA TONbKO
K aKTUBHOMY rpaduKy.

ﬂ,nﬂ BK}'II-O‘-IEHMFI/OTK}HO‘-IEHMFI cneXeHmna 3a ONOpPHbIM

Rlasuzat YPOBHEM — HaXKMUTE NPOrPaMMHbIE KHOMKU:

MacwTab > CnexkeHue on. yposeHb > {BKkn. | OTkn.}
CnexeHue on.

YpOBEHb
OTKN.

I IR anT Ona BblbOpa TWMA CAENKEHUSA — HaAXKMUTE MPOrpPamMHble
Makc. KHOMKMW:

MacwTtab > Tun cnexeHue
L Makc.
BbibepuTe TMN cnexeHus:
Mean ¢ MakKc. — MakcMmanbHoe 3HadeHue rpadmka;
¢ Mean. — cpegHee 3Ha4YeHue rpaduka;
MuH.
¢ MUH. — MMHMManNbHoOe 3Ha4YeHMe rpaduka;
AKT. MapKep
e AKT. MapKep — 3HA4YeHMe aKTMBHOIO MapKepa.

4.6.8 YCTaHOBKA 3/IEKTPUYECKOM 3a4EPKKN

CDYHKLI,I/IFI 3J'IeKTpM‘-IeCKOl‘/‘I 3a4EPXKKN CNYKUT OANA 3a4aHNA BEINYUHDBI KOMMNEHCALLMU S/1EK-
TpMHeCKOVI AONNHDbI yCTpOl\;iCTBa. 3apaHune ,Cl,aHHOH BENNYUNHDBI CNYXKUT ONA KOMNEHCauuu
3J'IeKTpM‘-IeCKOH AONNHDbI YCTpOVICTBa npn namepeHnAax OTKIOHEHUA d)a3b| OT IMHEMNHOTO 3a-
KOHa. BeanynHa komneHcaumnm aﬂeKTpMLIeCKOVI A/MHbl 3a4a€TCA B CEKYyHAaX.

Mpw 3af4aHUN He HYNIEBOM 3/1IEKTPUYECKON 3aePKKN — 3HaYeHMne S—napameTpa npeobpasy-
€TCsl B COOTBETCTBUM C POPMYNON:
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_ Q. pl2nft
S=S-e ’
raoe  f—dactorta, 'y,
t — aNeKTpUYecKan 3aJeprKKa, CeK.

JNeKTpUYecKasa 3agepikKa 3afaeTca ansa Kaxaoro rpaduka otaenbHo. lMNepes 3agaHnem
3/IEKTPUYECKOM 3a4EPKKN HEOOX0AMMO Ha3zHaUYNTb aKTUBHbIN rpaduK.

[Ona BBoAa BEeNMYUHDI 3lleKTpW-IeCKO[;I 3a4EPKKN — HAXKMUTE
nporpamMmmHbie KHONMKW:

MacwTatb

MacwTtab > 9. 3agepKKa

3N, zajep¥Ea
Oc

4.6.9 YcTtaHOBKa cmeleHns $pasbl

®PyHKUMA cMelLeHMA $a3bl CAYKUT ANA 334aHMA NOCTOAHHONO CMeLLeHUs rpaduka ¢asbl.
BennunHa cmeweHunsa ¢asbl 3a43eTcA B rpagycax oaa Kaxaoro rpaduka otaensHo. Mepep,
3agaHnem cmelleHma gpasbl He0OX04MMO HA3HAYNTb AKTUBHbIN FPadUK.

Ona BBOAA BeAMYMHBbI CMeleHMAa Gasbl — HaKmuTe
NPOrpammHble KHOMKMU:

MaciTab

Macwrab > Cmewy,. ¢asbl

CHELL, fask
I:I o

4.7 dunbTpaymsa

B pasgene meHto «dPuabTpauma» NpPoU3BOAUTCA YCTaHOBKA nosockl MY, ycpegHeHua w
CrNaXKMBAHNA U3MEPEHUI.

4.7.1 YcTtaHoBKa noaocobl MY

Monoca MY onpeaenset nonocy NPONyckaHUs U3MepUTebHbIX NpuemHuKkos. Monoca MY
NepeKkNYaeTca B AManasoHe, yKasaHHOM B TEXHUYECKUX XapaKTePUCTUKAX aHaamnsaTopa.

Cy»keHune nonocbl MY nossonAeT CHM3NUTb COBCTBEHHbIE LWYMbl, U PACLINPUTL ANHAMUYe-
CKUI AMana3oH uamepeHuin nprubopa, npu 3Tom yBenndmsBaetcs Bpemsa nsameperus. Cyske-
HMe NoaoCbl nameputenbHoro ¢puabtpa B 10 pa3 npuUBOAMUT K YBEANYEHUIO AMHAMMUYECKOTO
Anana3oHa usmepeHuint Ha 10 ab.

Monoca MY 3apaeTtca Ans KaxKaoro KaHana otaensHo. MNepes 3agaHmem nosocsl MY Heob-
XOAMMO Ha3HauYMTb aKTUBHbIM KaHan.
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4 YcTaHOBKa NapameTpoB aHan3aTopa

Ona seoaa nonocobl MNY — HaxkKmuTe NPOrpammMHbIe KHOMKK:

mHHprEuHH

dunbrpayua > Nonoca N4

Manoca M4
10kry,

4.7.2 YcTaHOBKaA ycpeagHeHusA

YcpeaHeHWe Npomn3BOANTCA B KaXKA0OW TOYKE M3MEPEHUA 338 HECKONbKO NpeablayLmnX UuK-
NI0B CKaHMPOBAHUA. Pe3ynbTaT yCcpeaHEHUA U3MEPEHNI aHANOTMYEH CyXKeHUto nonocbl MY
— NO3BO/ISIET CHU3UTb COBCTBEHHbIE LWYMbl, U PACWLUMPUTb ANHAMUYECKUI AMaNa30oH U3Mme-
peHun npubopa.

YcpeaHeHWe B KaXKA0W U3MepAeMoin ToOUKe NPOoU3BOAUTCA 32 HECKOIbKO LIMK/IOB CKaHUPO-
BaHMWA B COOTBETCTBUM CO cneaytoweint Gopmynoin:

hﬂi = Si’ i=:0
S

Mi=(1—lJ'Mi-1+i1 i>0, n=min(i+1N)
n n

roe M, — pe3ynbTat ycpegHeHuWs Ha | — LMKe CKaHUPOBaHWS;

S, —3HaueHue n3mepaemoii BeNMUMHbI (S—NapameTpa) Ha i — LUKNE CKaHU-
pOBaHUA;

N — ¢aKTop ycpeaHeHUA 3agaeTca nosb3oBatenem ot 1 Ao 999, yem Bblle
daKTop, TeEM CUIbHEE CTENEHb YyCPeaHEHUA.

Mpyn BKAKOYEHHOM PYHKUMU yCPeAHEHUA — B CTPOKE COCTOAHUS KaHala UHAULMPYETCA Te-
Kylllee KO/M4YecTBO uTepauunii u dakTop ycpeaHeHus, Hanpumep «9/10». Mpouecc ycpea-
HEHWA CYNTAETCA YCTAaHOBUBLUMMCS, KOrAa 06a Yncia paBHbl.

pre,CI,HEHVIe 3a4aeTca ANA KaXA0ro KaHasa oTaesnbHo. lNepen 3agaHnem ycpeaHeHMA He-
O6XO,D,VIMO Ha3Ha4YMTb aKTUBHbIM KaHan.

Ona  BKNOYEHUA/OTKAOYEHMA  OYHKUMM  yCcpeaHeHua —
HaYXMUTE MPOrPaMMHbIe KHOMKMU:

DHNETPAaLHA

dunbtpauyma > YcpegHeHue > {Bkn. | OTkn.}

YcpenHeHue
OTK.

DaKTop yepea, Ona  ycTaHOBKM  daKTopa yCpeaHeHMA —  HaxkmuTe
10 NPOrpammHble KHOMKMK:

dunbrpayua > Pakrop ycpegs,.
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4.7.3 YcpeaHALWUNIN Tpurrep

PyHKUMA ycpeaHAoWEero Tpurrepa U3MeHsaeT peakuumio aHanmMsaTopa Ha NocTynaeHue Cur-
Hana Tpurrepa, NpPu yCA0BUU, YTO BKAOYEHA QYHKLMA yCpeaHEeHUs.

YcpeaHsatowmm Tpurrep Oencreune

MpY NOCTYNAEHUM CUTHANA TPUITEPa aHaIM3aTop BbINOIHSA-
€T YMCNO Pa3BepTOK, paBHOe BennuMHe daKTopa ycpepHe-

Bkn.
HMA. YcpeaHeHMe HauMHAEeTCA 3aHOBO C KaXKAbIM CUTHA/IOM
Tpurrepa.

OTKA Mpn  nNocTynneHun  cUrHana  Tpurrepa  aHaausaTop

BbIMONHAET OZ4HY pPa3BePTKY.

PyHKUMA yCpeaHSIoLLLEero Tpurrepa npeaHasHadeHa ana paboTbl COBMECTHO C BHELLIHUM MC-
TOYHMKOM TpUITEPA AN COBMECTHO C NPOrpaMmmHbIM UCTOYHUKOM Tpurrepa. OHa no3sonsn-
eT Npu nogavye OAHOr0 CUrHana TpUrrepa BbIMOMHUTbL YMCNO Pa3BEPTOK, PaBHOe aKTopy
yCcpeaHEeHUA U NOAYYnUTb pe3ynbTaTt ycpegHeHuA. YcpegHeHne npu 3ToM HauMHAEeTcA 3aHo-
BO, YTO MCK/IIOYAET BAUAHME MpPeablayLunx U3mepeHui, NPpoBeAeHHbIX aHaAM3aTOPoOM 40
npuxoda curHana Tpurrepa. KomaHabl OKMAAHUA OKOHYaHMA pa3sepTku *OPC?, *WAI cpa-
6aTbIBAOT MO OKOHYAHUIO YMC/IA Pa3BEPTOK, paBHOMY PaKTopy ycpeaHEHMUS.

dyHKUMA yCcpeaHAoLWEero Tpurrepa He npegHasHadeHa aAna paboTbl COBMECTHO C BHYTPEH-
HUM UCTOYHMKOM TpUrrepa B peknMme NMOBTOPHOrO 3amnycKa, Tak Kak B 3TOM caydae byayt
NPOUCXOANTb NepUoaNYEcKne nepesanyckmn ycpegHeHus.

Ecnv BKAtoueHa OyHKUMA TpuUrrep Ha TOYKY, TO OHa uMeeT
npuopuTeT Hag OyHKUMEn ycpeaHsalowero Tpurrepa. B atom

MNpumeyvaHue
cnyydae TpebyeTcAa nNogatb YUC/AO UMIY/ALCO8 Mmpuz2epa = Yucsao
mouekK X hakmop ycpeodHeHuUs.
Ecnm nonb3oBaTenem OTKPbITO HECKOJIbKO KaHa/ioB, TO Te KaHanbl,

Mpumeyanie B KOTOPbIX BK/OYEHO ycpeaHeHMe O6yayT BbIMONHATbL YWUCIO
pa3BepTOK, paBHOe BennynHe dakTopa ycpegHeHusa. OcTanbHble
KaHanbl 6yayT BbINONHATL OAHY PA3BEPTKY.

Yepen. Tpurrep Ona  BKAOYEHUA/OTKAOYEHMA  OYHKLUMU  YCPenHSIOLLEro
OTKA. TPUITEpPa — HAXXMUTE NPOrPaMMHble KHOMKM:

dunbrpauyms > Ycpepg. tpurrep > {Bkn. | Otkn.}
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4.7.4 YcTaHOBKA CrauBaHus

CrnaxmBaHMe OCYLLECTBAAETCA NMyTem ycpedHEeHUA U3MEPEHUN coceaHUX TouyeK rpaduka
CKO/b3ALWMM OKHOM. LLInpnHa oKHa (anepTypa) 3a4aeTcs Nosb3oBaTeNieM B MPOLEHTax oT
yncna Todek rpaduKa.

CrnaxuBaHue He yBe/IMYMBAET AMHAMMYECKMA Amana3oH mamepeHus. CrnakueaHue co-
XpaHAeT cpeHU ypoBeHb rpadmKa, yMeHbLIanA LWYMOBbIe BbIOPOCHI.

CrnaxuBaHue 3agaeTca ANa Kaxkaoro rpaduka otaenbHo. Mepes 3afaHNeM CraaxnBaHUA
Heob6X0AMMO Ha3HAYUTb aKTUBHbIN rpaduK.

0na BKAOYEHMA WM OTKAOYEHUA d)yHKLI'MM Crna*xXmBaHva —
HaXXMUTE nporpammHblie KHOMKU:

DHNbTPAaLHA

dunbrpauma > Crnaxkusanue > {Bkn. | OTkn.}

CrnaxmeaHue
OTHN.

AnepTyvpa cr. ﬂ,nﬂ YCTaHOBKK  anepTypbl CrnaXXmBaHmMA — HaXXMute
1 % nporpamMmmHbie KHOMKW:

dunbrpauns > Aneprypa cra.

4.8 'amepeHune cmecuTtenien

4.8.1 O630p MeToA0B U3MePEHUA cmecuTenemn

AHanmaaTop no3BONAET U3IMEPATbL CMECUTENN N Opyrue yCTpOl\;ICTBa C npeo6paaoBaHmeM
4aCTOTbl, UCNONb3yA ABa OCHOBHbIX MeTOoAa: CKaﬂﬂprIVI n BeKTOprIl\;I.

CKansapHbIA meTopa, No3BO/AET MOJy4aTb MOAy/Ab KOdpdMUMEHTA nepesaymn yCTPOMCTB C
npeobpasoBaHnem 4YactoTbl. M3mepeHusa ¢asbl, rpynnoBOro BpeMeHW 3anasfgblBaHUA B
OAHHOM peXXume HeBO3MOMKHbI. MpenmyLLecTBOM AaHHOTO MeToAa ABAAETCA NPOCTas cxe-
Ma namepeHua 6e3 MCnoNb30BaHUA BHELIHEro A0M0/IHUTEeNbHOro 0b6opyaoBaHMA (pucy-
HOK 4.12).
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Hccnenyemblit cMecuTeNb

RF IF
LO

PucyHok 4.12 Cxema CKanApHbIX U3MePEHUN CMecUTeNE

OCHOBOW CKanApHOro mMeTofa ABNAETCA PEeHUM CMeWeHUA Yacmomel. Pexum cmelLeHuns
4acToTbl BBOAWUT YAaCTOTHOE CMeLLEeHNEe MexXay NopTamu aHanM3aTopa M NnogpobHO onucaH
B pasgene 4.8.2. Pexxum cmelLeHMA 4acToTbl KOMOUHMPYETCA C PasANYHbIMU METOAAMM
KannbpoBKM.

Mpu M3MepeHUn cmecutenem CKanpHbiM MEeToAoM Hambonee TOYHbIM METOAOM Kanub-
POBKU ABNAETCA — CKAAAPHAA KAnubposka cmecumeseli. CkanapHan KaMbpoBKa cmecute-
Jiel onucaxa B pasgene 5.6.

Bonee npoctoi, 1 MmeHee TOYHbIN MEeToA — UCNO/b30BaHME abCONOTHLIX U3MEPEHUIN CO-
BMECTHO C Ka/IMBPOBKOM NMPUEMHUKOB M KanMbpoBKOW MOLLHOCTU NOPTOB (pa3aens! 4.4.3,
5.4, 5.5). lna AaHHOro MeToda XapaKTepHbl 3HaYnTeNbHbIe Nyabcaunn KoapduumeHTa ne-
pefayn cmecuTens, Bbi3BaHHbIE NIOXMM COT/1IacoOBaHMEM BXOZaA M BbIxoga cmecutens. Yac-
TMYHO 3TOT HEAOCTAaTOK MOKET ObiTb KOMMEHCUPOBAH NMPUMEHEHNEM KauyeCTBEHHbIX aTTe-
HI0ATOPOB Ha BXoAe u Bbixoge cmecutena 3 —10 gb.

BeKTOpHbIA MeToA N03BOIAET NONYYaTb KOMMJIEKCHbIN KO3pPULMEHT Nepenaym yCTpomCTB
c NnpeobpaszoBaHMEM HACTOTbI, B TOM Yncae nsmepeHma ¢asbl, rpynnoBoOro BpeMeHu 3anas-
OblBaHUA. BeKTopHbI meToa TpebyeT BHelwHero obopyaoBaHus (pucyHok 4.13). 31o ao-
NONIHUTENIbHBIN CMecUTeNb € PUALTPOM, Ha3blBaEMbIN KasubpoBOYHbIM cMecumenem W re-
HepaTop, CAYXALWMN OBWMM UCTOYHMKOM 4YacTOTbl reTepogmHa A8 Uccneayemoro u Ka-
NINBPOBOYHOrO CMEecUTENEN.

84



4 YcTaHOBKa NapameTpoB aHan3aTopa

KanubpoBoYHbIi cMecuTeNb MccnenyeMsblii cMecuTenb

®uneTp

LO

PucyHok 4.13 Cxema BEKTOPHbIX U3MEPEHUN CMecUTenemn

B BEKTOPHOM MeToAe M3MepeHus cmecuTenel nopTbl aHanansaTopa paboTaloT Ha oAHOM
YyacToTe, B LUTaTHOM pexume. EANHCTBEHHbIN MeToAd, KaAMbpPOBKM NPU 3TOM — BEKMOPHAA
KanubposKka cmecumerneli. BeKTopHasa KafMbpoBKa cMecuTesieil onncaHa B pasaene 5.7.

4.8.2 PeXXnm cmelLLeHUA 4acToTbl

PeXXMm CMeleHUs 4acToTbl CAYXKUT M3MeEpeHMAa moayns KosadpduumeHTa nepenayn ycT-
poiicTB ¢ npeobpa3oBaHMem 4YactoTbl. log ycTpoicTBamuM ¢ NpeobpasoBaHMEM HYacTOTbl B
AAHHOM pasaene NOHMMAKTCA YCTPOMCTBA, OCYLLECTBASIOLME NEPEHOC YACTOTbl (cmecuTe-
N1, KOHBEPTOPbI), N YCTPOMCTBA, OCYLLECTBAAIOWME YMHOXKEHNE, MO0 AeNEeHNE YaCTOoThbI.

MeToa, U3MepeHus 3aK/lo4aeTca BO BBEAEHUM CMELLEHMA 4acToTbl MOpPTa — NPUEMHMUKA
CUTHa/la OTHOCUTE/NIbHO NMOpTa — MCTOYHMKA. CMelleHMe 4acToTbl 3a4aeTca ANA Kaxkaoro
NnopTa C MOMOLLbIO TPEX KOIODULMEHTOB: MHOXKUTE b, AENNTENb U CMellleHne. [JaHHble Ko-
addPunUMeHTbl NO3BONAIOT PACCYUTATb YACTOTYy NOPTa OTHOCUTENBHO 6A308020 YACMOMHO20
ouanasoHxa.

Me

ort — base
P D

F + F s

rae M — MHOXUTENb,
D — penutens,
Fofs — CMeLLeHue,
Fpase — 6a@30BanA yactoTa.

B 60/1bWIMHCTBE CNyYaeB AOCTAaTOYHO NPUMEHUTb CMELLEHNE K O4HOMY M3 NOPTOB, OCTaBMB
Apyroi Ha YactoTe 6a3osoro gnanasoHa (M=1, D=1, F.s =0).
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Mpumepsbl pacyeTa K03dPULMEHTOB CMELLEHMA YACTOTbl NPU Pa3NMYHbIX BUAAX Npeobpaso-
BaHWA 4acToTbl. Bxog cmecutena nogkntoveH K NopTty 1, BbIXO4 CMecuUTena NOAKAKOYEH K
nopty 2. RF—BxoaHana 4acTtoTa, IF-npomexyTovHaa vyacrtoTta, LO—vacToTa retepogmHa. Bro-
poWi NOpT aHamn3aTopa paboTaeT B perknme CMELLEHMA YacToTbl:

RF IF

—

-

LO
1.IF=RF-LO Mopt2: M=1,D=1, Fofs=-LO.
2.IF=LO—-RF MopTt2: M=-1,D=1, Fofs = LO.
3.IF=RF+LO MopTt2: M=1,D =1, Fofs = LO.

B pexxnume cmelLLeHMA YaCTOTbl B HUXKHEM YacTU OKHa KaHana MHANUMPYHOTCA 3HaYeHUs Yac-
TOTHOrO AManasoHa A8 Ka)aoro nopra (pucyHok 4.14).

S11 Amnn nor 10.004E/ MO, 00O AE
50,00

40,00
20,00
20.00
10.00

0.000 o

=10.00

=20.00

=30.00

=40, 00

=50.00

MopTl: CTapTt 240w Cton 2.5y
MopT2: CTapt 100MMW Cton 200 MMy

[T &M Crapr 2.4MTw 201 Nud 10k O0aBv  Crom 250w

PucyHoK 4.14 OKHO KaHana B peXmme CMeLLLeHNA YacToTbl

ONna BKAOYEHUA/OTKNIOYEHUA PeXMMa CMELLLEHMA YacToTbl —
HACTOThI HaXXMMUTE NPOrpaMMHbIE€ KHOMKK:

CHELLEHHE

Ctumyn > CmelyeHue 4acToTbl > CmeleHmne YactoTtbl > {BKA.
CHELLEHHE

YACTOTEI | OTK"'}
Brn.
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Ons BblbOpa TMNA CMELLEHMA — HaXMWUTE MPOrpaMMHble
MopT KHOMKW:

Tun CMeLleHKuA

Crumyn > CmelleHue 4actoTbl > Tun cmeleHUA
= e BbibepuTe TMN CMeLLeHNs:
Wct/Mpm * Moprt

* UcToUHUK/MpUEemMHUK

CHELLEHHE Ona BBoAa KoapduLMeHToB cmelleHma nopta N — HaxkmuTe
NPOrpamMmHble KHOMKMU:

HacTOThEI
MopT 1

Crumyn > CmewseHue Yactotbl > MopTt N

MHOMKUTENL
1 Ona BBoAa KOIPPUUMEHTOB CMELLEHMA MOPTA MCTOYHMKA /
NPUEMHWUKOB — HAa*KMUTE NPOrpammHbIe KHOMKK:
Nenvtenes
1 Ctumyn > CmeweHune yactotbl > Ctumyn / NpruemHUKn
YKaxKute KoapPuLUneHTbI:
CMELLEHKNE
0Ty
———————————————————————] ° MHO)KMTenb
Crapt
100 kiy e flenutennb
Cron e CmelieHune
8 Iy

YKaXKuTe HauyasibHY 1 KOHEYHYIO YacToTy:
e Crapt

e Cron

4.8.3 ABTOMaTU4YECKaA NOACTPOMKA YaCTOTbl CMELLEHUA

Mpu namepeHUn cmecuTenen B pexmme cmelweHnA 4acCtoTbl HeOGXOAVIMO YKa3blBaTb Yac-
TOTY CMeLLLEeHUA, KOTOPaa YNC/IEHHO paBHa YacToTe reTtepoanHa. TOYHOCTb 3a4aHUA YACTOThI
cmeweHnAa AO0N1KHa ObITb He XYXe, 4em nosioCa NcnoJsiblyemoro d)vmpra N4y, s NPOTUBHOM
cnyyae npuemMHUK He npumet BbIXO,D,HOVI curHan cmecutens. Ha NMPaKTUKe npun TeCtmupoBa-
HUU CMecuTenen co BCTPOEHHbIM TreTepoanHOM NMeeTCA NOTrPeLHOCTb YCTAHOBKK YaCTOTbl
retepoagnHa, KoOTopaa He N3BeCTHA NOJ/Ib30BATEIO.

AHanusaTtop MmeeT YHKLMIO aBTOMATUYECKOM MOACTPOMKM YacToTbl cmelweHua (ANYC),
KOTOpana CAYXKUT ANA TOYHOM HACTPOMKM YaCTOTbl CMELLEHMA HA YacTOTy BHYTPEHHErO reTe-
poAMHa Uccaeayemoro ycTpomcTaa.

®dyHKUuMAa ANYC moKeT ObiTb BKAKOYEHA TONMbKO ANA OAHOro M3 nopTtos. [pu BKAOYEHUM
AMNYC mHaMumpyeTca 3HaueHue NOACTPOMKU B CTPOKE TOro MopTa, YacToTa KOTOpOro Ao-
NoNIHUTENbHO NoAacTpanBaeTca (pucyHok 4.15)
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4 YcTaHOBKa NapameTpoB aHaaM3aTopa

ABTOMaTHUECKan NOACTPOIMKA MOMKeT OCyLLecTBAATbCA B npeaenax £500 KIy, oT 3aaaHHOM
nosb3oBaTeNieM 4acToTbl CMeleHUsa. PyHKUMA MOXKeT ObiTb BKAOYEHA WMAW OTKAKOYEHa
nosb3oBaTesiem, NPU 3TOM NOACTPOMKA MOXKET OCYyLLEecTBAATLCSA No TpeboBaHUIO N0/1b30Ba-
TENA N0 HaXKaTUIO KHOMKK, MO0 Nepmoamyecku, Yepes 3afaHHbI MHTEPBAA BPEMEHMU.

Sz1 AMNn nor 10,0046/ k0,000 AE
50,00

40.00
20.00
z0.00
10.00
0. 000K L]

-10.00

-20.00

-30.00

—40.00

=L0.00 1

MopTl: CTapTt 2.40Tw Cton 250w
Mopt2: CTapt 100MMy, Cron 200MMy,

[ [ Crapr 24Ty, 201 Cron 2,50y

PucyHok 4.15 OKHO KaHana B peknume CMeLLeHMs 4acToTbl ¢ pyHKumen AMYC

Tunosaa norpewHoctb AMYC 3aBUCUT OT nonockl Tekywero ¢uabTpa MY 1 npusegeHa B
Tabanue 4.8.

Tabnvua 4.8 Tunosana norpewHocTb AMNYC

Monoca ¢punbTpa NY Tunosas norpewHocTb AMNYC
10 Kl'y, 500 Ny,
3 Kly, 50y
1kl 15Ty
300 Iy, 5My
100 Iy, 1.5y

4.8.3.1 NMopagok NoACTPONKKN YaCTOTbl CMELLEHUA

Ana BKIHOYEHMA/OTKIOYEHUS pexXnma cmelleHnAa 4actoTbl —
CHMELLEHHA Ha*XMUTe NporpammMHble€ KHOMKWU:

MNoacTpoHKa

Ctumyn > CmeweHue vactoTtbl > MoacTpoiiKa cmelweHus >
Noacrtpoiika cmeweHus > {Bkn. | OTKn.}
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4 YcTaHOBKa NapameTpoB aHan3aTopa

MogcTpoka
CHMELLEHHA
Ben,

BribpaTte nopT
2

BbibepuTe Homep NopTa NPOrpPamMmmMHbIMU KHOMKaMM:

Ctumyn > CmeweHue vactoTtbl > MoacTpoiika cmeweHus >
BbibpaTb nopT

KaK npaBuno, 3To TOT NOPT, AN KOTOPOro 3a4aHO CMellleHume

MpumeyvaHue
4acToTbl.
YKaKuTe NyTb aBTONOACTPONKM NPOrpaMMHbIMU KHOMKaMU:
MyTe aBTO
”fi?'é’;;” Ctumyn > CmeleHune YactoTbl > MoacTpoiika cmeweHusa >
MyTb aBTO NOACTPOITKK
BienH4HHa BBeante BeNMYMHY NOACTPONKM NPOrPaMMHbIMM KHOMKaMMU:
NOACTPOHEH
9507y Ctumyn > CmellieHue yactotbl > MoacTpoidika cmeweHunsa >
BennunHa noACTPOIiKKU
Meprag Ona BK/IHOYEHMA nepmMoamnyecKkomn aBTOMATUYECKOM
”D?ETE‘::K” NOACTPOMKM — HAXXMUTE NPOrPaMMHbIE KHOMKM:
Ctumyn > CmelleHue yactotbl > MoacTpoiMKa cmeweHmnsa >
Mepuoa noacTpoiiku
BBeauTe 3HauyeHMe nepmoaa B CEKyHAAX.
— Ons ogHOKpaTHOM aBTOMaTUYECKOM MOACTPONKM — HaxKMuUTe
NoACTPOAKY NPOrpammHble KHOMKMK:

Ctumyn > CmelleHue yactoTbl > MoacTpoiKa cmeweHua >
BbINOAHUTb NOACTPOMUKY

4.8.4 BcnomoraTtesibHbI UCTOYHUK®

)

YeTbipexnopToBblii aHaAN3aTop BK/OYaeT B cebs ABa reHepaTopa MCMbITaTENbHOTO CUTHa-
na, paboTatolmx He3aBucMmo. Y Kaxaoi napbl noptos (1 n 2, 3 1 4) cBoli reHepaTop. Mpu
N3MEPEHNN CMecUTenei n Apyrux yCTpomcTs ¢ npeobpasoBaHMEM YacToTbl Ha Nape NopToB
04HOrO reHepaTopa MCMbITaTeNbHOro cUrHana, ntoboi 3 ceoboaHbIX NOPTOB aHaAM3aTopa
MOMKET BbITb MCNO/Ib30BaH, KakK UCTOYHUK reTepoamHHoro curHana (LO).

1
) TonbKo ANs 4ETbIPEXNOPTOBbIX AaHANM3ATOPOB.
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4 YcTaHOBKa NapamMeTpoB aHann3aTopa

BO3MOKHble BapnaHTbl MCNONIb30BAHNA MNOPTOB aHAa/IN3aTOpPA:

Mopt 1 Mopt 2 MopTt 3 MopTt4
BcnomoraTenbHbIn
He poctyneH M3mepeHune N3mepeHune
NUCTOYHUK
BcnomoraTenbHbIn
He poctyneH M3mepeHune N3mepeHune
NUCTOYHMUK
BcnomoraTenbHbIn
M3mepeHune U3mepeHmne He pgoctyneH
UCTOYHUK
BcnomoraTenbHbIN

U3amepeHune N3mepeHune He poctyneH

MCTOYHUK

KannbpoBouHbi Punbtp Nccnepnyembiin

cmecuTenb cmecuTenb

0=

PucyHok 4.16 Ucnonb3oBaHne cBO60AHOIo NOpTa aHaAnM3aTopa,
KaK MCTOYHWKA reTepOANHHOrO CUrHana

YacToTa retepoAuHHOro CMrHasa BCNOMOraTe/IbHOrO UCTOYHMKA MOXKET BbiTb YCTaHOB/EHA
ABYyMsA cnocobamu:

e KoaddumumeHTamu, Koraa yKasblBalOTCA MHOMXKUTESb, AENUTENb U CMELLLEHUE OTHO-
CUTEeNIbHO OCHOBHOIO AMana3oHa 4YacToT. YacToTa BCMOMOraTe/IbHOro UCTOYHMKA B TaKOM
CNlyyae nepecuynTbiBaeTca no popmyne:

M
Fyenom = BE)CH + Ezmemr

roe M — MHOXUTenb;
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D — penuntens;

4 YcTaHOBKa NapameTpoB aHan3aTopa

Focy —4acTOTa OCHOBHOMO CUrHaNa;

Femew, — CMELLLEHNE OTHOCUTENBHO OCHOBHOTO CUTHANa.

e HayanbHOM M KOHEYHOM YacTOTOM. B aTOM ciydyae, MHOXKUTENb U CMELLLEHUE nepe-
CYUTLIBAIOTCA aBTOMATUYECKU, 3HAYEHME AeNUTEeNA He u3meHsaeTca. YCTaHOBKa coBnaaato-
LLIMX HAYaNIbHOM U KOHEYHOW YacToT NO3BONSAET NOYYNTb CUTHAN NOCTOAHHOM YacTOTbI.

Ona BKAOYEHUA/OTKNIOUEHNA YHKLMM BCNOMOraTebHOro

Bcnomor.
MCTOYHMK NCTOYHMKA — HAXKMMUTE NPOrpaMmmMHbIe KHOMKMU:
Ctumyn > Bcnomor. UCTOUHMK > Bcnomor. UCTOUHUK > {BKA. |
Bcnomor.
MCTOYHMK Ot1kn.}
OTKN.
BuiGpaTh NopT Boibepute nNoOpT AOMNOAHUTENBHOTO  WUCTOYHWMKA, HaXKaB
MopT 4 NPOrpaMmmHbI€ KHOMKMK:
Ctumyn > Bcnomor. UCTOYHUK > BbibpaTb nopt
YKaxute nopr.
MHOHKITENE Ona BBOAA KO3IOOULMEHTOB AOMNONAHUTENIbHO WCTOYHWUKA —
0 Ha*KMMTE NPOrpPaMMHbIE€ KHOMKK:
[enurens Ctumyn > BCnomor. UCTOYHUK
- YKaxkuTe KoapduumneHTbI:
CMEeLLEHKe
1Ty ¢ MHoOXutenb
e lenutenpb
CTapt
11Ty
e CmelieHune
Cron
1My Unun yKaxKuTe HayailbHYtO N KOHEYHYIO 4acToTy:
e Crapt
e Cron
- YCcTaHOBUTE MOLLHOCTb BbIXOAHOFO reTepoANHHOIo CUrHana,
0 gbMm Ha*KaB NPOrpaMmMmMHble KHOMKMU:

Crumyn > Bcnomor. UCTOYHUK > MoLHOCTb
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5 Kannbposka
5.1 O6buwue cBeaeHuUs

5.1.1 OwKnbKM nsmepeHuns

Ha pesynbTaTbl U3mMepeHWa S—MnapameTpoB BAMAIOT pPas/iMyHble OWWOKN U3MepeHus.
OWKnBKM N3MepeHns MOXKHO pa3fenuTb Ha ABe KaTeropuu:

® cMCTEMATUYECKME OLIMBKN U3MepeHus;
* C/lyYalHble OWMBKM n3mepeHus.

CnyyaiiHble OWNBKN U3MEPEHUs — 3TO WyMOoBble GAYKTYaLUN 1 TemnepaTypHble Apeidbl B
3N1EKTPOHHbIX KOMMOHEHTAX, M3MEHEHNE MeXaHUYECKUX PasMepoB B Kabenax u pasbemax
npyv M3MEHeHWWM TemnepaTypbl, OWWMOKM MOBTOPAEMOCTU MPU MOBTOPHOM COEAUHEHMM
pa3bemoB 1 u3rnbe kabeneir. CnyyaiHble OWNOKM, B CUY CBOEW HEMpPEACKa3yeMoCTu, He
MOryT ObITb 3apaHee U3MepeHbl U yyTeHbl. [NA YMEHbLUEHUA CNYYalHbIX OLIMOOK MOMXKHO
NPMHMMaTb onpeaeneHHble Mepbl: NPaBU/IbHbIA BbIGOP MOLLHOCTM MUCTOYHMKA, CYXKEeHWe
nonocsl MY, ycpeaHeHne, noaneprkaHMe NOCTOAHHON TEMMNeEPATYpPbl OKPYKatoWwen cpeabl,
cobniofeHne BpeMeHU NporpesBa aHa/M3aTopa, OCTOPOXKHOe obpalleHue ¢ pasbemamm,
yMeHblUeHne n3rnbos Kabenen nocne KannbPoBKM.

CnyyaliHble OWWMBKN U MeToAbl UX YMEHbLIEHUSA HE PacCMaTpPUBAlOTCA Aajsiee B AaHHOM
pasgene.

CuctemaTmyeckue oWnBKM M3MEPEHUS — 3TO OLLIMOKHK, Bbi3BaHHbIE HE NAEaNbHOCTbIO KOM-
NOHEHTOB U3MepUTeIbHOM cucTembl. OHU MOBTOPSAEMbI, UX XaPaKTEPUCTUKN HE U3MEHAIOT-
ca co BpemeHeM. CUCTEMATMUYECKME OLIMBKM MOMKHO BbIYMCAUTb, @ 3aTEM YMEHbLUTb UX
BE/IMYNHY NyTEM BBEZEHMA NONPaBOK B pe3yabTaTbl U3IMEPEHUIA MaTeEMaTUYECKMM CNOCo-
6om.

Mpouecc namepeHMa NapamMeTpoB MPELM3NOHHBIX GUIMUYECKUX YCTPOMCTB C U3BECTHbIMMU
napameTpamu C LLeNblO BbIYMC/IEHMA CUCTEMATUYECKUX OLIMOOK M3MepeHWs HasbiBaeTcs
KannbpoBKOM, a Takne dusnYeckue ycTponcTBa — Ha3bIiBAOTCS Ka/IMBPOBOYHbIMM Mepa-
mun. Hanbonee pacnpocTpaHeHbl KaIMBPOBOYHbIE MEPbI KOPOTKOro 3amblikaHua (K3), xono-
cToro xoaa (XX), cornacoBaHHOM HarpysKku.

Mpouecc KomneHcaumm (YMeHbLUEHUA BEIMYUHDBI) CUCTEMATUYECKUX OLIMBOK M3MepeHUs B
pe3ynbTaTax MU3MepPeHU MaTeMATUYECKMM CNOCOBOM Ha3biBaeTCa — KoppeKuue own6oK.
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5 Kannbposka

5.1.2 CuctemaTtnyeckme oWwnMbKM N3mepeHms

B aHanusaTopax uenei noapasaensaioT cieayowme NCTOYHMKU CUCTEMATUYECKUX OWNBOK
n3mepeHus:

HanpasneHHocTsb, Ed

CornacoBaHue UCTOYHUKaA, ES

CornacoBaHue npuemHuKa, El

Pa3Ba3ka, Ex

YactoTHasa HepaBHOMEPHOCTb oTpakeHus, Er

YacToTHas HepaBHOMEPHOCTbL nepeaauu, Et

3HayeHns CUCTEMATMYECKUX OLWMBOK n3mepeHnAa 4o npumeHeHunAa npoueaypbl KOppeKkunn
OLWMOOK Ha3bIBAOTCA — HECKOPPEKTUPOBAHHbIMMW.

OCTaToYHble 3HAYEHMA CUCTEMATUYECKMX OWIMBOK M3MEpEeHUa Nocie NPUMEHEHUs npoLe-
AYpbl KOPPEKUUN Ha3biBatOTCA — 3P PEKTUBHBIMM.

HanpasneHHocTb, Ed Owwnbka n3mepeHus, Bbl3BaHHanA HanpaB/JeHHbIM
OTBETBUTE/IEM B MNOPTE — WCTOYHWMKE CUrHana, M3—3a
HecnocobHoCTM nocneaHero abcontoTHO pasaennTb CUTHAbI
nagatouwei (MB) n otpaxkeHHon (OB) BoAHbI. Mpn 3TOM YacTb
3HEepPrMM cMrHana najgatolLeit BoNHbl NPOHMKAET B NPUEMHUK
OTpa*KeHHOoro CUrHana. MorpeLHoCTb, BHOCMMaA
HaNPaBNEHHOCTbIO, He 3aBUCUT OT XapaKTepuctnk Uy u
06bIYHO OKa3biBaeT Haubosbliee BAWAHME NMPU U3MEPEHUMU

OTpakeHwus.
CornacoBaHue OwnbKa nsmepeHus, BbisaBaHHaA He COr/lacoBaHMEM MopTa B
WCTOYHUKa, Es peXume UCTOYHMKA CUrHana c Bxogom MY. Mpu aTom YacTb

CUrHana, oTpa)keHHoro ot Bxoga WY, oTparkaerca oT mopTa
MCTOYHMKA M CHOBa nocTtynaeT Ha Bxog WY. lpu stom
BO3HMKaeT ownbKa Npu M3MepeHnn OTpaxKEHHOro CUrHana, u
npu M3mMepeHun nepesaHHoOro curHana. Owmnbka, BHOCMMaAn
COr/lacoBaHMEeM MUCTOYHMKA, 3aBUCUT OT COOTHOLUEHMUA
BXogHoOro mmnegaHca UY m mmnegaHca nopta B peXume
NUCTOYHMKA CUTHANA.

OwwnbKa cornacoBaHMA UCTOYHMKA OKa3blBAET 3HAYUTE/IbHOE
BAMAHME Npu usmepeHmn WNY C naoxmm cornacoBaHuem

BXoAa.
CornacoBaHue OwwnbKa n3mepeHus, BbiI3BaHHaAA He COrnacoBaHMEM NopTa B
npuemHuka, El peXXMme NpUemMHMKa CUrHana c Bbixogom MY. MNpu aTom YyacTb
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5 Kannbposka

CurHana, npouweguwero 4vepes WY, oTpaxaercA OT nopra
npMemMHMKa 1 NocTynaeT Ha Bbixoa UY. MNpn aTom BO3HMKaeT
ownbKa Npu M3MepeHUM nepesaHHOro CUrHana, U npu
M3MEPEHUN OTPAXKEHHOro curHana (gns gsyxnopTosbix UY).
OwwnbKa, BHOCMMaAA COrNacoBaHMEM MPUEMHMKA, 3aBUCUT OT
COOTHOLWEHUA BbIXOAHOrO wMmnegaHca MY n umnegaHca
nopTa B peXume NpuemHmKa curHana.

Mpn  u3mepeHMM nepedaynM  ownbKa  cornacoBaHuA
NPUEMHMKA OKa3blBAET 3HAUYUTE/IbHOE B/IMAHME B C/y4dae
NJ10XOro cornacoBaHmMem Bbixoga UY.

Mpu n3mMepeHMM oOTpakeHua owmnbKka cornacoBaHms
NPMEMHMKA OKa3bliBaeT 3HaAuYUTEeNbHOEe BAMAHWME B CAyyae
NAOXOro COrnacoBaHMeEM BbIXO4a M MaNOro 3aTyXaHMA MexXay
BbIxogom u Bxogom UY.

PasBnaska, Ex OwunbKa  M3MepeHWAa,  BbI3BaHHAA  NPOHWKHOBEHWEM
NapasuTHOrO CWUrHasfa M3 nopTa — MCTOYHMKA B MOPT —
NPUEeMHMKa, MUHYA Ucciesyemoe YCTPOMCTBO.

B 6onblWMHCTBE CAy4yaeB, [AaHHOMW OWWMOKOM  MOMKHO
npeHebpeyb. BO3MOMKHOCTb M3MEpPEHWA pPa3BA3KM BO BCEX
BMAaX KaAMBPOBKM NpesyCMOTPEHA KaK HeobA3aTenbHas.

YactoTHas OwnbKa wn3mepeHuAa, BbI3BAHHAA pPaA3INYMEM YACTOTHO—
HepaBHOMEPHOCTb 33aBMCMMbIX aMNANTYAHbIX U GA30BbIX XapaKTEPUCTUK NyTen
oTparkeHus, Er pacnpocTpaHeHUA OTPaXKEHHOro M OMOPHOro CuUrHana B

nopTe—mnCTOYHUNKE CUIrHana.

YacToTHas OwunbKa u3MepeHus, BbI3BaHHAA pPa3/IMYMEM YaCTOTHO—
HepaBHOMEPHOCTb 3aBMCUMMbIX aMMINUTYAHbIX U $a30BbIX XapaKTEPUCTUK NyTewn
nepegauu, Et pacnpocTpaHeHnn nepesaHHOro 1 ONOPHOro CUrHana.

5.1.3 Mopgenb ownboK namepenHusn

[lna aHann3a cucTemaTMyeckmx oWnBOK B aHaM3aTopax Lenei Cnoib3yoT MOAENMN OLWN-
60K B BUE CUIHA/IbHbIX (HanpaBaeHHbIx) rpados.

5.1.3.1 OgHonopToBaa MoAeNb OWNOOK

Mpn M3mepeHun KoadduuMeHTa OTparkeHUsa ogHonopToBoro MUY mncnonb3yeTtcs oguH nopt
aHanusatopa. CurHanbHbIN rpad mogenn owmnboK aHannsaTopa Ansa nopTa 1, NoKasaH Ha
pucyHke 5.1. s nopTta 2 cMrHanbHbIv rpad oWMBOK aHaNOTUYEH.
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1 I
> o |
Eat Es; | Sita
Siim Erl :
[Topt 1

S11a—MCTUHHOE 3HaYeHMe KOIPPULMEHTa OTPaXKEHUA, S11m — U3MEPEHHOE 3HAUYEHUA KO-
dunumeHTa oTpaxeHus, Eq; — HanpaBneHHOCTb, E; — cornacoBaHue UCTOYHMKA, E; —yacToT-
Has HepPaBHOMEPHOCTb OTPaXKeHMsA

PucyHok 5.1 OgHonopToBaa moaenb owmnbok aHanmnsaTopa

3HayeHne CTUMYAMPYIOLLErO CUrHANA NPUHATO PaBHbIM 1 ANA HOPMUPOBKMK. 3HAYEHUA BCEX
BE/IMYMH B MOAE/IN — KOMIJIEKCHbIE.

Ha pe3sysnbTaT uamepeHusa oTpaxKeHns BAUAIOT TPU CUCTEMATUYECKUX OLLMOKN n3mepeHus:

UCTOYHMK cnrHana

HavmeHoBaHue
MopTt 1
HanpasneHHOCTb Ea1
CornacoBaHMe UCTOYHMKA Es
YacToTHasA HepaBHOMEPHOCTb OTPaXKeHus En

B npouecce ogHONOPTOBOM KaNIMOPOBKN MOXKHO YCTPAHUTb OAHY, ABE UAN TPU CUCTEMATHU-
yeckume ownbKkKn u3 Tpex. OnmcaHme meToa0B KaMOPOBOK NpeacTaBieHo B pasgene 5.1.6.

5.1.3.2 IByxnopToBas moAeNb OWnHOK

Mpyn U3MepeHUn ABYXNOPTOBbLIX YCTPOMCTB (YETbIPEXMOIOCHUKOB) UCMOMb3YIOT ABA CUT-
HaNbHbIX rpada BO3AeNCTBMA Ha cucTeMy OWMBOK namepenuna. OgmMH cUrHanbHbIM rpad co-
OTBETCTBYET C/ly4ato, KOr4a MCTOYHMKOM CUrHana ABAAeTCA NopT 1, BTOPOM — Koraa McTouy-
HUKOM CUTHaNA ABNAETCA NOpT 2.

CurHanbHble rpadbl BANAHWUA OLIMOOK M3MEpeHUA B ABYXNOPTOBOWN CUCTEME MPeACTaBAEHbl
Ha pUCyHKe 5.2.
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-
Exl
1 I I Eu
—> o—¢ > p——eo—o S,
| Sota |
Ea Es; | Si1a S22 | En
| SlZa |

Iopt 1 [Mopt 2

| |
> - o S

| So1a | En 4

EI2 | Slla SZZa | EsZ Ed2
Ee | Si12a | 1

Ex2
¢

S11a, S21a, S12a,5822a —"MCTMHHbIE 3HaYeHNA napameTpos NY,
S11m, S21m, S12m,S22m—M3MeEpPEHHbIE 3HaYeHUA napameTpos NY,
Eq1,Eq2 — HanpasneHHOCTb, Eg,Es» — cornacoBaHme UCTOYHMUKA, Eq,Er» —YaCTOTHaA HepaBHO-
MEpPHOCTb OoTpaxKeHwus, Eyy,Ey; —4acToTHAA HepaBHOMepPHOCTb nepegaun, Ejy,E; — cornacosa-
HMe NpUemHuKa, Exy,Exo — pa3sAska

PucyHok 5.2 [pyxnopToBasa moae b OWnNb0oK

3HayYeHMe CTUMYANPYIOLWEro CUTHaNa NPUHATO PaBHbIM 1 ANA HOPMUPOBKK. 3HAYEHUA BCeX
BE/IMYMH B MOAENN — KOMMNEKCHbIE.

Ha pe3ynbTat USIMepPEHNA B ,EI,ByXﬂopTOBOVI cncreme BAnAKT ABeHAAUATb CUCTEMATUYECKUX
ownbok N3MepPEHNA:

MNCTOYHUMK cUrHana

HanmeHoBaHue
Mopt1 MopT 2
HanpasneHHOCTb Eq1 Eq2
CornacoBaHue NCTOYHUKA Esq Es>
YacToTHaA HepaBHOMEPHOCTb OTPaXKeHmA En1 E.x
YacToTHaA HepaBHOMEPHOCTL Nnepeaayn Eu E:,
CornacoBaHue NpUemMHMKa En Ep2
Pa3BsA3kKa Ex1 Ex2
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B npouecce ABYyXxNOPTOBON KaNMBPOBKM MOMKHO YCTPaHUTb NATb, AECATb UAW ABEHAALATb
cUCTeMaTMYeCcKne oWnbKM 13 aseHaguatv. OnucaHne metToaoB KaiMbpoBOK NpeacTaB/ieHO

B pasgene 5.1.6.

5.1.3.3 TpexnopToBasa mogenb oWwWnb0oK

Ha pe3ynbTaT M3MepeHUsa B TPEXMOPTOBOMN CUCTEME BAMAIOT ABaALATb CEMb CMCTEMATMYe-
CKMX OLWMOOK U3MepeHus:

UCTOYHMK curHana

HanmeHoBaHue
Mopt 1 MNopt 2 Mopt 3
HanpaBneHHOCTb Eq1 Eq2 Eds
CorniacoBaHue UCTOYHUKA Es: Es> Ess
YacToTHaA HepPaBHOMEPHOCTb OTParKeHMsA En E. Exs
YacToTHaa HepaBHOMEPHOCTb Nepegaymn Et21, Eta1 Ei12, Et32 Ei13, Et23
CornacoBaHue NpMemMHUKa Ei21, Eiz1 Ei1z, Eis2 Ei3, Eps
Pa3BAaska Ex21, Exa1 Ex12, Ex32 Ex13, Exz23

CuctemaTtmyeckme ownbku npueeaeHsl ana 1, 2 n 3 nopra.

MpumeyvaHue
JnAa octanbHbIX TPOEK NOPTOB OHM @aHANOTUYHBI.

YcTaHOBMB B npouecce TPEXMOPTOBOM KaMBPOBKM Bce ABaALaTb CEMb OWMOOK ANA KaXK-
A0 M3MePAEMOI YaCTOTbl MOXKHO NOAYYUTb UCTUHHOE 3HaYeHUe S-NnapameTpoB: Siia, Siia

S31a . S33a.
Mpwn MCMOJ1Ib30BaHUMU TpExnopToBomn KannbpoBsKM,
BbluMCneHne Noboro M3 S—napameTpos TpebyeT 3HAHUA BCEX
eBATU U3MepeHUn Siim, Srim, Szim, . S nosTomy Ans
ﬂpMMGl-IaHVIe 4 p ms m, <231m, 33m, y 4,

06HOB/NIEHUA OAHOrO MAM BCEX S—MapamMeTpoB M3MeEpPUTEsb
[OMKEH cAenaTb TPU CKAaHUMPOBAHMA, B KOTOPbLIX KaXKAbli
NoOpT AO/IKEH BbITb UCTOYHMKOM CUTHaNa.

5.1.3.4 YeTbipexnopToBana MoAe /b OLINOOK

Ha pe3ynbTaT uamepeHusa B ‘-IeTpreXI'IOpTOBOIZ cncreme BaANAKDT COPOK BOCEMb CUCTEMATUN-
YecKunx owmnbok N3MepPEeHUA:
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McTOYHUK cnrHana

HanmeHoBaHuMe
Mopt1 Mopt 2 Mopt 3 MopT4

HanpasneHHOCTb Eq1 Eq2 Eq3 Eda
CornacoBaHune UCTOYHMKA Esq Es, Ess Ess
YacToTHan En En Ess Era
HepaBHOMEPHOCTb
oTpaKeHua
YactoTHan Et21,Et31, Eta1 Ei12, Et32,Eva2 Etas Et23, Etazs  Etig Ei2g,Etzs
HepaBHOMEPHOCTb
nepegaum
CornacoBaHune npMeMHUKa Ei21,Ei1,Elar Einz,Eis2, Ea2 Ens E23,Es Eng Ep2q,Ejza
Pa3BA3Ka Ex21,Exa1, Exa1  Ex12,Exs2, Exaz  Exa3, Exzs Exaz  Exia, Exz4,Exaa

YcTaHOBUB B npouecce ‘-IeTpréXI'IOpTOBOﬁ KaJ'IM6pOBKM BCe€ COPOK BOCEMb oWnboK Aana Ka-
)-K,CLOVI M3M€pﬂeMO[;1 4aCTOTbl MOXHO NOAy4YnTb UCTUHHOE 3Ha4YeHue S-ﬂapaMGTpOBI S11a

S21a, S31a, Sa1a,--+ Sasa,

MpM  MCNONb30BaHUM  YETbIPEXMOPTOBOM  Ka/MBPOBKY,
BbluMceHMe noboro M3 S—napameTpos TpebyeT 3HaHUA BCeX
NeBATN U3MepeHUn  Siim, Soim, S3tm, Saim, ... Saam, NO3TOMY
Ans  O0BbHOBNEHMA OAHOTO WAM  BCeX S—napameTpos
M3MepuUTeNb OO0MXKEH CAenatb YeTbipe CKaHMPOBaHUA, B
KOTOPbIX KaxAblii NOPT A0/IXKEH 6bITb UCTOYHMKOM CUTHANa.

MpumeyvaHue

5.1.4 OnpegeneHve NONOXKEHMNA U3MEPUTENIbHbBIX MOPTOB

Mpouecc KanMbpPoBKM onpeaenseT NONOKEHNE N3IMEPUTE/IbHbIX NOPTOB. M3MepuUTENbHbIM
MOPTOM CUYMTAETCA Pa3beM, K KOTOPOMY NOAKIOYATCA KaNnbpoBoYHblE Mepbl B MpoLecce
KannbpoBKM.

N3mepuTenbHbIM NOPTOM MOMKET ABNATLCA PA3bEM HA MepeaHeN MaHeNu, eciv K Hemy B
npouecce KanMbpoBKM NOAKAOYAOTCA KaIMOPOBOYHbIE MEPbI.

B HeKoTOpbIX CAyYasx AnA NPoBeAEHUA U3MEPEHUI HEOBXOAMMO NOAKAUYUTL K pasbemy
Ha nepezHen NaHen KoaKkcuanbHbI Kabenb U/Mnun aganTtep A4NA nepexosa K Apyromy Tuny
pasbema. B Takmx cnyyanax B npouecce KainbpoBKM KannMbpoBOYHbIe Mepbl HE0BXoaMMO
NOAKNIOYATb K pasbeMy Kabena nnum agantepa.

Ha pucyHke 5.3 npmsegeHbl gBa cayvaa onpegeneHna nonoKeHna usmepuTtesbHbIX NopToB
npu M3MepPeHUM ABYXMOPTOBOro ycTpoicTea. Mcnonb3osaHue Kabenei u/vnm agantepos
He BANAET Ha pe3y/ibTaT USMEPEHUIN, €CIN OHU BKIKOYEHbI B NPOLECC KannbpoBKu.
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[Topt 1

[Topt 2 [Topr 2

PucyHok 5.3 Mpumepsbl onpeaeneHna M3ameputeibHbIX NOPTOB
B HEKOTOPbIX C/y4anX UCMONb3YIOT TEPMUH M0CKOCMb KAAUBPOBKU, NOL KOTOPbIM MOHM-

MaloT BOOBParkaemyto M0CKOCTb, MPOXOAALLYHO MO CPe3y Pa3beMoB, K KOTOPbIM MOAK/I0-
yaloTcA KaAMBPOBOUHbIE Mepbl B NpoLecce KaninbpoBKu.

5.1.5 Ctragmu npouecca KanmbpoBKu
Tabnnuya 5.1 Cragmum npouecca KaanbpoBKu

Cragumu npouecca

Onuncaxune
KanMbpoBKK
Bbibop KOMMNEKTa KomnnekT KanmbpoBOYHbIX Mep BblOMpaeTca B COOTBETCTBUU C
KaNMbpOBOYHbIX TUNOM NPUCOEANHUTE/IbHBIX PAa3bEMOB N3MEPUTE/IbHbIX MOPTOB.
mep
Bbibop meToaa MeTopa, KanmbpoBKM BbIbMpPaeTCa Ucxoasa n3 Tpebyemon ToOHHOCTH
KanmbpoBKU namepeHnn. MeTog KannbpoBKM oOnNpeaensier, Kakas 4acTb
ownbok (nMbo Bce ownbkM) moaenu ownbok byaer
CKOMNEHCUpoBaHa.
N3mepeHne Yncno namepeHunii mep 3aBUCUT OT MeToAa KannubpoBKN.
KanMbpoBOYHbIX
Mep B 3aZaHHOM
AnanasoHe YacToT
Bbluncnenue AHanusarop CpaBHMBaAeT N3MepeHHble napameTpbl
KanMbpOBOYHbIX KaNMBpPOBOYHbIX Mep C MX 3apaHee WM3BECTHbIMW MapameTpamu.
KoaddnumeHToB PasHMUa wncnonb3yeTcA ANA  BblMUCAEHUA  KaZMBpPOBOYHbIX

KO3pPULMEHTOB (CMCTEMATMUYECKUX OLLIMOOK).

CoxpaHeHue Tabnanua KanMbpPoOBOYHBbIX KO3IPPULMEHTOB COXpaHAeTca B
KaNMBPOBOYHbIX aHanu3aTope U UCNob3yeTca ANA KOPPEKLUUN USMEPEHUN.
Ko3pdULMEHTOB

KannbpoBKa aBnaeTca Bceraa cneumdryeckon ana KaHana, Tak Kak 3aBUCUMT OT YCTAaHOBOK
CTMMYyNa KaHana, B 0CO6EHHOCTM OT YacTOTHOrO AMana3oHa. 3To O3HaYaeT, YTo Tabanua Ka-
NMBPOBOK XPAaHUTCA ANA KAXKAOTO KaHana B OTAENbHOCTM.
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5.1.6 MeToapbl KaANBPOBKM

AHanunsaTop Noanep’KMBaeT HECKO/IbKO METOZ0B KainbpoBKku. MeToapl KaiMbpoBKKU pas-
JINYAOTCA KOZIMYECTBOM M TUMOM MUCMOb3YEMbIX KaIMBPOBOYHbIX Mep, Habopom Koppek-
TUPYEMbIX CUCTEMATUYECKUX OLIMBOK M TOYHOCTbIO. B Tabanue 5.2 npuBeaeHbl MeToAbl Ka-

NINBPOBKMU.

Tabnnuya 5.2 MeToabl KannbposKku

MeToz
KannbpoBKK

Hopmanusauu
Al OTpaXeHua

Hopmanusauu
A nepenaymn

MonHan
oAiHoONopTOBan
KannbpoBKa

OpgHoHanpasn
eHHasA
OByXnopToBas
KannbpoBKa

MonHan
ABYXMnopToBasn
KannbpoBKa

NonHan
TpPExnopToBas
KannbpoBKa

N3mepaemsble
napameTpsbl

S11;521
nnun
S12; SZZ

S11;521
S12; SZZ

Slll Sle S3l
S12, S22, S32
S13, S23, S33

Mepbl

K3 nam XX

Harpyska®

lMepemblyka

2 Harpyskun®

K3
XX
Harpyska

K3
XX
HarpysKa
Mepemblyka

2 Harpy3KM2

K3
XX
Harpyska
lMepemblyka

2 HarpysKM”

K3
XX
Harpy3ska

Mepemblyka

Owmnbkun

1

Ery, Eap ¥
NUnn

1

Er, Eqp ¥

2

Et, Bt
nm

2

Ew, B ”

Er1, Eq1, Es1
nm
Er2, Ed2, Es1

Erl; Edll ES].I Etlr
2
Exl
nnn

ErZ; EdZI ESZI EtZ;
EXZZ)

Erl; Edll ES].I Etl;
2
En, Ea”

EI’ZI Eer ESZI EtZI
2
Ei, Exo”

27 ownboK
(paspen
5.1.3.3)

1
) Ecnu BbinonHAETCA ONUMOHANbHAA KaﬂM6pOBKa HanpaBAeHHOCTU.

2
) Ecnn BbINOAHAETCA ONUMOHANbHAA KaJ'IVI6pOBKa Pa3BA3KMN.
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MeTo U3mepaemsble
A P Mepeobl OwnbKn To4yHOCTb
KanmMbpoBKM napameTpbl
[OBE HarpysKku 2
MonHan Bce 16 S- K3 48 ownbok Bbicokas
yeTbIpéx napameTpos XX (pasgen
nopToBas 5.1.3.4)
KannbpoBKa Harpy3ka
Mepemblyka
ABe Harpysku 2
[syxnopTtosas S11, Syt MNepembluka nan  Epq, Eg1, Es1, Eyg, OuyeHb
TRL S12, S» NNHUA Enn BbICOKas
KannbpoBKa
P Mepa c BbicOkMM  Epp, Eqy, Eso, Eyy,
K03¢. oTpaxKeHus Ep
Jlnvna nan 2
Harpysku
TpéxnopTtoBas S11, S71, S31 MNepembluKa nnm Toxke yto n OueHb
TRL S12, S22, S3 NNHUA ON1A NOJIHOMN BbICOKas
Kanu K TPEXNOPTOBOW
annbposka S13, S»3, S33 Mepa ¢ BbICOKIM PEXNOPTOBOA,
3a
K03¢. OTparkeHus
WUCKNIOYEHNEM
JInHna nam 2 “3oNALUM
Harpyskm
YeTbIpéx Bce 16 S- MNepemblyka nnam Toxe yTo U OueHb
noptosaa TRL napameTpos ANHUA ANA NOAHOM BbICOKasA
KanmbpoBKa YyeTbIpPEex
P Mepa ¢ BbICOKMM pv
nopToBOWN, 33
K0o3¢. oTpaxKeHus
WUCK/IIOYEHNEM
JInHna vnm 2 n3onaumm

5.1.6.1 Hopmanunsauma

Harpysku

Hopmanusaums — 3To NpocTerlumii meTos, KaiMbpoBKKM, Tak KaK OH TpebyeT namepeHua
TO/NIbKO O4HOM KaNMBPOBOUYHOMN Mepbl AN5 KaXKAO0ro M3MEPAEMOro S—napameTpa.

e OgHonopToBble n3mepeHua KoadduumneHTa oTparkeHma (S11, Sy2) KannbpytoTes ¢
nomoubto mepbl K3 nnm XX, 4aBan OLEHKY YacTOTHOW HEPaBHOMEPHOCTM oTparkeHus — Er.

¢ [1ByxnopToBble n3amepeHusa KoadoduumeHTa nepegaun (Sy1, S12) Kannbpyrotea ¢
NMOMOLLbIO MepPbl NEPEMbIYKA, AaBaA OLLEHKY YacTOTHOM HepaBHOMepPHOCTU nepeaaun — Et.

MeTop Ha3blBaeTcA HOPMann3aLumen, Tak Kak n3mepaemblit S—napameTp B KaxAo0M 4acToT-
HOM TOYKE Ae/INTCA Ha COOTBETCTBYIOLWNIM S—NapameTp KaMbpoBOYHOM mMmepbl (HopmupyeT-
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ca).Hopmanumsaums ycTpaHsAeT 4acTOTHO 3aBUCUMMble ocnabneHne n casur ¢pasbl B LENU 13-
MepeHMA, OHa HE KOMNEHCUPYET OWMOKM HaNpPaBAEHHOCTU, COrNIAacOBaHUA M Pa3BA3KK. ITO
OrpaHU4YMBaET TOYHOCTb METOAa.

5.1.6.2 OnunoHanbHaA KaAnbpoBKa HaNpPaB/IEHHOCTU

AHaNM3aTop MMeeT BO3MOXHOCTb OMUMOHANbHOW KanubpoBKkM HanpasneHHoctn (Ed) npwu
MCNONb30BaHMN HOPMANU3AUUM OTPAXKEHUA NYyTEM AOMNOJAHUTE/IbHOTO N3MEPEHUA Mepbl —
Harpyska. JononHuTeNbHaa KOPPEeKLUMA HanpaBAeHHOCTU, YBENNYMBAET TOYHOCTb MeToAa
HOpPMan3aLmn.

5.1.6.3 OnunoHanbHaa KaANMHBPOBKA pPa3BA3KK

AHal'IM3aTOp nmeet BO3MOXKHOCTb OI'ILI,MOHaJ'IbHOﬁ KaI'IM6pOBKM Pa3BA3KHU (EX) npu Bbinon-
HEHUN NATU BNOOB KaI'IM6DOBKMI

® HOpMann3auuna nepenavun,

® O4HOHaNpaB/ieHHAA ABYXNOPTOBAA KaﬂVI6pOBKa,'
® NOZIHAA ABYXNOpPTOBAaA Kanm6p03|<a;

® NOJZIHAA TPEXNOPTOBAaA I-(al'IVI6pOBKa;

® NOJZIHAA YETbIPEXNOPTOBAA KaﬂM6pOBKa.

KaJ'IM6pOBKa ocyuwiecTenAaAeTca nytem MU3IMeEPEHUA Pa3BA3KU MPU NOAKNHOYEHUUN HArpPy30K
OAHOBPEMEHHO KO BCEM MUCNONIb3yeEMbIM NMOPTaAM. KaJ'IVI6pOBKa Pa3BA3KH, B 60NbLINHCTBE
CQly4aeB, MOXKET ObITb nponyueHa B CMNy o4eHb HE3HAYUTE/IBHOIO NPOHNKHOBEHNA CUTHA-
Na MmexXay noptamum aHainm3atopa.

Mpu KannbpoBKe pa3BA3KU PEKOMEHAYeTCs YyCTaHaBAMBaTb
MpnmeyaHune Yy3Kyto nosocy N4, ycpegHeHWe, a TaK e XeCTKO 3aKpennaTb
Kabenu.

5.1.6.4 NMonHaA ogHonNopTOBas KannbpoBKa

MonHas oAHOMOPTOBas KanubpoBKa TpebyeT NOAKAOYEHMA TPEXKANMOPOBOYHBLIX Mep K
04HOMY NOPTY:

e mepa K3;
e mepa XX;
® Mepa Harpyska.

N3mepeHne Tpex Mep NO3BONAAET KOMMNEHCMPOBATb BCE TPU OWMOKM O4HONOPTOBON MOze-
nv — Ed, Es, Er.llonHaa ogHonopToBas KaanbpoBka 061a43aeT BbICOKOM TOYHOCTBIO NPU U3-
MepPEHUM OTPAXKEHUA C NOMOLLbIO OAHOTO NopTa.
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5.1.6.5 OgHoHanpaBneHHan ABYXNopToBan KanmMbpoBKa

OaHoOHanpaB/ieHHas ABYXNOPTOBasA Ka/MOPOBKA COBMELLAET MOJIHYIO OAHOMOPTOBYH Ka-
NMOPOBKY M paclIMPEeHHY0 Hopmaau3aumio nepepadn. Metog nos3sonseT 6osee TOYHO
OLEHUTb OWMOKY YaCTOTHOM HepaBHOMepHOCTM nepeaaun (Et), yem Hopmanmsaums nepe-
Aaun.

OpHoHanpaBneHHaA ABYXNOPTOBAsA KannMbpoBKa TpebyeT NoAKNOYEHNA TPeX Mep K NopTy
WCTOYHMKA, KaK 04HONOPTOBAA KannMbpoBKa, NAOC NOAKAOYEHME Mepbl — MepeMblYKa me-
XAY 3TUM KannbpoBaHHbIM NOPTOM UCTOYHMKA U BTOPbIM MOPTOM NPUEMHMKA.

OpHoHanpaBneHHan ABYXNOPTOBAA KannbpoBKa KoppeKTupyeT ownbkn Ed, Es, Er B nopTe
MCTOYHMKA M OWMOKY 4aCTOTHOM HepaBHOMepHOCTM nepegayn — Et. OHa He yuuTbiBaeT
oWmnbKy cornacoBaHus uctovHuka (El) asyxnoptoBoit mogenm ownMboK usmepeHums.

OfHOHanNpaB/ieHHasa ABYXNOPTOBAA KaAnbpoBKa NOAXOAMT B C/lyYae U3MEPEeHUs napamerT-
pOB YCTPOICTBA B O4HOM HanpasaeHWUW, Hanpumep Sig U Sy1.

5.1.6.6 MNMonHaa gByxnopToBaa KanAnMbpoBKa

MonHasa ABYXNopTOBas KanubpoBKa TpebyeT cemb MOAKAOYEHMUI KanMBPOBOYHbLIX Mep.
OHa coBmeLaeT NoJsiHble OAHOMOPTOBblE KAaAMOPOBKM ONA KaXKAOro nopra, NAOC OAHO
NOAK/AOYEHME MepPbl NEPEMbIYKA, NPU KOTOPOM AeNaloTCa ABA M3MepeHus nepesayn Ans
KaXk4oro nopTa — UCTOMHMKA curHana. Ecam tpebyeTtca onumoHanbHas KanmbpoBKa pa3sas-
KK, TO HEOBXOA4MMO NOAKNIOYEHNE ABYX HArpy3oK K NopTam, Npu KOTOPOM AenatoTca ABa
N3MEPEHUNA PasBA3KMN AN KaXKA0ro NopTa — UCTOYHMKA CUrHaNa.

MonHasa AByXnopTOBasA KaAMBPOBKA KOPPEKTUPYET BCE ABEHAALATb OWIMOOK ABYXNOPTOBOM
mogenu ownbok: Eqy, Ega, Es1, Esa, Er1, Era, Eva, Eta, Enn, Ei2, Exa, Ex2 (KOppekuma Eyq, ExomokeT
6bITb onyuleHa).

MonHas AByxnopToBasA KanMbpoBKa 06/1a4aeT BbICOKOM TOYHOCTbIO NPU U3MEPEHMUAX ABYX-
NMOPTOBbIX YCTPOMCTB.

5.1.6.7 MonHasa TpexnopToBasa KaMbpoBKa

MonHasa TpexnopToBas KanubposKa TpebyeT ABeHaAUaTb MOAKNOYEHUN KasnMbBpPOBOYHbIX
Mep. OHa coBMeLLaeT NoJiHble OAHOMOPTOBbIE KaIMBPOBKM ANs KAXKAOro NopTa, NAC Nos-
KAOYEHME K KaXKAOW nape NOpPTOB Mepbl NEPEMbIYKM, NPU KOTOPOM AEeNaloTcs ABa U3Me-
peHUs nepenaym AN Kaxaoro nopta — UCTOYHMKA curHana. Ecam TpebyeTca onumoHanbHas
KannbpoBKa pa3BA3KM, TO HEOBXOAMMO NOCNeA0BaTE/IbHOE NOAK/IYEHUE ABYX HAarpy3oK K
KaXkgoi nape nopTtos, MPM KOTOPOM AENaloTcA [ABa M3MEpPeHUs Pas3BA3KM ANA KaXKAoro
nopTa — UCTOYHMKA CUTHaNa.

MonHan TpexnopToBaa KaAMbpoBKa KOPPEKTMPYET BCe ABaALATb CEMb OLIMBOK TPexXnopTo-
BOM moaenu owmnbok (pasgen 5.1.3.3). Koppekuma Exa1, Exaa, Exiz, Exsz, Exi3, Ex2z MOXeT 6biTb
onyleHa.

MonHasa TpexnopToBan KannbpoBka 061aaaeT BbICOKON TOYHOCTbIO NMPU U3MEPEHUAX TPEX-
NOPTOBbIX YCTPOMCTB.
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5.1.6.8 MNMonHana yeTblpexnopToBaa KannMbposKa

MonHasa 4YeTblpexnopToBaa KannbpoBka TpebyeT BoceMHaAuaTb MOAK/IYEHUI Kanubpo-
BOYHbIX mep. OHa COBMeLLaeT MNoJiHble 0AHONOPTOBbIE KaNMBPOBKM ONA KaXKAOro nopra,
NAOC NOAKNOYEHME K KaXKAo0M nape NopToB Mepbl NMEPEMbIYKM, NPU KOTOPOM AenatoTcs
[ABa U3MepEeHUs nepeadn A1a KaxK4oro nopra — UCTOYHMKA curHana. Ecam Tpebyetca on-
UMOHaNbHasA KanmMbpoBKa pas3BA3KWM, TO HeobxoaMMo Moc/nenoBaTeNbHOE MOAKNOYEHUe
[ABYX HArpysoK K Kaxgoi nape noptos, MpM KOTOPOM AENatoTcsa ABa U3MEPEHUA Pa3BA3KM
ANA KaXKA0ro nopTa — MCTOYHMKA CUrHaNa.

MonHas YyeTblpexnopToBas KaJMbpPOBKa KOPPEKTMPYET BCE COPOK BOCEMb OLLIMOOK Tpexnop-
TOBOW moaenu owmnboK (pa3p,en 5134) KOppEKLI,MFI EXZ]_, Exgl, Ex41, Ex12, Exgz, Ex42, Ex13, EX23,
Exas, Ex1a Ex24, Ex3a MOXKeT 6bITb onyLueHa.

MonHasa 4yeTbipexnopToBas KanuMbpoBKa 06nafaeT BbICOKOW TOYHOCTbIO MPU U3MEPEHUNX
4eTbIPexXnopPTOBbIX YCTPOMICTB.

5.1.6.9 YnpouleHHaA Tpex- YeTbipexnopToBas KaAnbpoBKa

B oT/IM4MKM OT NONHOW TPeX- YeTbIPEXNOPTOBOM KaNMBPOBKYM, YNpOLLEeHHas KaanbpoBKa no-
3BO/IAET ONYCTUTb YaCTb U3MEPEHUI Mepbl MePEMBbIYKU.

MpY BbINONHEHUWN YNPOLLEHHON TPEXMOPTOBOM KaNMBPOBKM OAHOW M3 Tpex U3mepeHui
Mepbl NePEMbIYKN MOKET BbITb ONYLLEHO.

Mpn BbINONHEHUM YNPOLLEHHOWN YETbIPEXNOPTOBOM KaIMOPOBKN MOXKHO ONyCTUTb 40 Tpex
M3 WIECTU U3MEPEHMIN MEpPbI MEPEMBIYKM: NPU TOMONAOTUN NOAKIOYEHNS MEPbI NEPEMbIYKM
«3Be3Aa» TPebylTca TpU NMOAKAOYEHUA, Hanpumep K noptam 1-2, 1-3, 1-4, B obpaTHOM
cnyyae HeobXxoAMMO MUHMMYM YeTbIpe MOAK/IIOYEHNS MePbl MEPEMbIYKM 151 NOBbILLEHUS
TOYHOCTW.

5.1.6.10 Ckonb3Aawan HarpysKa

B nonHoi oaHonoptoBoi M 2/3/4 nopToBOW KannbpoBKax BO3MOXKHO WMCMNO/Ab30BaHWE
CKO/Ib3AILLLEN Harpy3kM BMecTo GUKCMPOBAHHOM. MCNoib30BaHWE AAHHOTO TMMA Harpysku
NO3BO/SAET 3HaYUTE/IbHO MOBbLICUTL TOYHOCTb KaIMBPOBKM Ha BbICOKMX YaCcTOTax No CpaBHe-
HMIO C GUKCMPOBAHHOM Harpy3KoMm.

Ckonb3auan Harpyska Ucnosib3yeTt ceputo M3MepeHVII\;I B Pa3/ZINYHbLIX MONOKEHUAX NOABUXK-
HOro aniemeHTa AnAa KOMneHcaunmn oTparKeHnA oT nornowarowero as1ieMeHTa.

Ona aKTUBMPOBAHMA anropuTma "cKonb3sWen Harpyskn" npu BbIMNOJIHEHUM KanubpPOBKK, B
BbIOPaHHOM KOMMNEKTE KaNMbPOBOUYHbIX MEP AO0AXKHA HaxoaMTca mepa Tuna "cKo/b3suas
Harpyska" n el go/iXKeH ObiTb Ha3HaueH Kaacc "HarpysKka" coOoTBeTCTByHOLLEro noprta. Pe-
AAKTUPOBAHWE KaNIMBPOBOYHBIX MEP M Ha3HAYEHME UM KNAcCcoB NOAPOOHO ONUCaHO HUMKE.

CKoNb3ALWan Harpyska ob6a1agaet orpaHUYEHNEM NO YacToTe CHU3Y. A Npeoso/ieHus 3To-
ro OrpaHUYEHMA B HUKHEM YAaCTU YacTOTHOrO AManas3oHa UCNoAb3yoT GUKCUPOBAHHYIO Ha-
rpysKky. [1n1a COBMECTHOM Ka/IMBPOBKN C NMOMOLLbIO CKOb3AWEN U GUKCUPOBAHHOM Harpy-
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5 Kannbposka

30K UCNONb3YyeTCA MeXaHU3Im nodknaccos mep. MexaHn3m NOAKNACcCOB mep rlo,u,po6Hee
OMUCaH HUNXKe.

5.1.6.11 HeunssecTHana nepeMblqKal)

HeunsBecTHas nepemblyKa MCNO/b3yeTca TONbKO B meToae nonHoi 2/3/4-nopToBoi Kannb-
POBKM, KOTOpas TakKe HasbiBaeTcA SOLT kKanmbpoBKoi oT aHraumiickoro — Short, Open,
Load, Thru.

B AaHHOM KannbpoBKe MCMoNb3yeTca coeanHeHMe NOpPTOB APYr C APYrom — TaK HasblBae-
MasnA nepemblyka. Ecainm HEBO3MOXKHO obecneuynTb coeanHEHNE NOPTOB APYr C APYrOM B CUY
HEeCOOTBETCTBMA MOJIA UAM TUNA Pa3sbemMoB, TO HEOOXOAMMO MCMO/b30BaATb MEPEMbIYKY C
M3BECTHbIMM NapameTpamu. OQHAKO TOYHOE 3HaHME MapaMeTPOB NepemblYKM He Bceraa
BO3MOXHO, B 3TOM C/y4yae Ha NOMOLLb NPUXOAUT KannbpoBKa C "HeM3BeCTHOM nepembly-

s n

Kown'.

B KauecTBe "Hen3BECTHON NepeMbl4Kn" MOXKEeT BbICTyNnaTb NPOM3BOJIbHbINA YETbIPEXNOOC-
HUK C HEM3BECTHbIMKW NapameTpamu. K "HensBeCcTHOM nepembluke" NpeasbABAAOTCA NULWb
ABa TpeboBaHuA.

MepBoe TpeboBaHWe KacaeTca KoadduumeHTa nepegayum nepembldkn. OHa goNXKHa obna-
0aTb CBOMCTBOM o0bpaTtmocTtu (S21 = S12), 4TO Nerko BbINONAHAETCA NPAKTUYECKU ANs Nto-
6bIx NaccMBHbIX Uenei. Kpome Toro, He peKoMeHAyeTCcAa NPUMEHATb NEPEMBIYKM C NOTepPA-
Mmu 6onee 20 ab, n3-3a yBesIMYEHUA NOrPELLHOCTM KaZIMOPOBKM.

Btopoe TpeboBaHWeE 3aKNHOYAETCA B 3HAHWUWU MPUMEPHOM INEKTPUYECKON ANUHbI "Hens-
BECTHOM Nepemblykn”, ¢ TOYHOCTbIO A0 1/4 ANUHBI BONHbI HA MAaKCMMaNbHOW YacToTe Ka-
nnbpoBKK. bonee Toro, n AaHHoe TpeboBaHMe MoXKeT ObITb ONyLLEHO, €CKN BbIOpaH wWar no
yacTtoTe:

AF <

7

. z'o
rae 7, —3a4epP’KKa YeTbIPEXMONOCHUKA.

B aTOM c/nyyae nporpamma aHanM3aTopa aBTOMATUYECKM ONpeaenseT 3/1eKTPUYECKYo A1u-
HY (3a4epXKKy) YeTbIPeXnoNOCHMKA.

NHbIMK cnoBamu 3a4epKKy "HenM3BeCcTHOM NepemblYKK" MOXKHO He 334aBaTb, €CM UCNO/b-
3yeTcA A0CTAaTOMHO MEsIKMI Wwar no 4acrtote. Hanpumep, ana "Henm3BecTHON nepembiyKkn”
AnvHon |y ~100mm, € KO3GOULUMEHTOM 3aMedNIeHUNA 1/ /¢ ~0.733AEPKKA 7, ~477nc . TO-

rga war no 4Yactote A4 aBTOMATUYECKOro onpeaeneHua 3agepKu "HensBecTHon nepe-
MbI4KK" JomKeH BbiTb 3afaH: AF < 52407y, WIN KOIMYECTBO TOYEK B AMana3soHe CKaHU-
poBaHuA 8 [T, A0/KHO ObITb He MeHee 16. [na HageXHoW paboTbl War No YacToTe U Kou-
YeCTBO TOYEK BbIOMPAIOT C HE MEHEE, YEM C ABYKPATHbLIM 3aMacom.

Y He noagepusaercsa aHanmsatopamu O630P — 304 1 OB30P — 304/1.
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5 Kannbposka

[nsa Mcnonb3oBaHWA anroputMma "Hem3BeCTHOW MepembldKMU" B onmcaHWe KOMMAEeKTa Ka-
NMBPOBOYHBIX Mep AO0MKHA ObiTb BKAOYEHA Mepa TMNa "Hen3BecTHasa nepemblvka" un en
[0/1KeH bbITb HAa3HaYeH Kaacc "nepemblvKa" ana napbl NopToB. PeaakTnpoBaHue Kaanbpo-
BOYHbIX MeP M Ha3HAYEHNE UM K/1TacCOB NOAPOOHO ONUCAHO HUMKE.

Ecan nonb3oBatenem 3afaHO HysneBoe 3Ha4YeHWe 3a4epPKKU "HensBecTHOM nepemblykn” B
pefakTope KOMMIEKTOB KanMBpPOBOYHbLIX Mep, TO OHa OnpeaenAaeTcA aBTOMATMYeCcKu. B
NMPOTMBHOM C/ly4ae UCMNO/b3yeTcA BBeAEHHOE MOJib30BaTeNemM 3Ha4YeHue 3afepKKKU, KOTo-
poe [O/MKHO BbITb 331aHO C TOYHOCTbIO A0 1/4 ANUHBI BO/HbI HA MAKCMMANbHOW YacToTe
KannbpoBKM.

5.1.6.12 TRL kann6poska”

TRL kanubposka (Thru-Reflect-Line) aBnaetcs Hanbonee TOYHOM M3 ONMUCAHHbIX METOAOB
KanMbpOoBKM, TaK KaK OHa MCNO/b3yeT BO3AyLIHbIE IMHUN B KayecTBe mep.TRL KannmbpoBska
TpebyeT NoAKAOUYEHUA CNeayoLWNX KaAMBPOBOYHbIX Mep:

e [lepemblyKa UNM ONOPHAA NNHUS;
e OTpaxartenb (K3 nan XX);
e BTOopas IMHUA UK Napa COracoBaHHbIX HarpysoK.

TRL — 370 0bLLee Ha3BaHWE CEMENCTBA KaIMOBPOBOK, B 3aBUCUMOCTU OT UCMONb3YyEMbIX MeEp,
MCNONb3YIOT N Apyrme HammeHosaHmA: LRL, TRM, LRM.

Ecnun B KauecTBe NepBoOM Mepbl UICNONb3YyeTCA NepemMbliKa HyNeBOM AJIMHbI, TO METOA, Ha3bl-
BatoT TRL. Ecnm B KauecTBe NepBOM Mepbl UCMO/b3YEeTCA NHUSA HEHYNEBOW AAWHbI, TO Me-
ToZ4 HasblBatoT LRL(Line-Reflect-Line). Ana o603HayeHMa nepBoit mepbl Kak TRL, Tak u LRL
KannMbpoBKM BBOAMTCA KNacc mep TRL-nepemsiyka, KOTOPbIA BKAOYAEeT B ceba nepemblyKy
W AMHUK. JInHKUA M3 Knacca TRL-nepembivKa TaKKe Ha3blBaeTCsA 0MopHoU.

B kauectBe BTOpOI Mepbl TRL KannbpoBKkM 06bl4HO ucnonb3ayeTca mepa XX uam K3. Ona
0603HaveHMA BTOPOI Mmepbl BBOAUTCA Knacc mep TRL-ompaxcamens.

B KauecTtBe TpeTbelt mepbl TRL KaAMBPOBKK MCNONb3YETCA BTOPasA AMHUA. Ha HU3KKX YacTo-
Tax, r4e Xopowo paboTatoT Harpy3KM, MOXKET MCMO/Ib30BATbCA Mapa COraCoBaHHbIX Harpy-
30K, TaK KaK OHW 3KBMBA/NIEHTHbI COr/1aCOBAaHHOM IMHUN BECKOHEeYHOW AauHbL. B nocneaHem
cnyyae metof HasbiBaetca TRM (Thru-Reflect-Match) nnm LRM(Line-Reflect-Match), coot-
BETCTBEHHO. A 0603HayeHusa TpeTbelr mepbl TRL KannbpoBKkn BBOAUTCA Knacc mep TRL-
/IUHUA/HA2PY3KA, KOTOPbIA BKAOYAET B Ce6S IMHUU U HArpy3Ku.

Y He noagepusaercsa aHanmsatopamu O630P — 304 1 OB30P — 304/1.
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5 Kannbposka

YacToTHbIN TRL n LRL KannbpoBKM MMEOT OrpaHMYEHHbIN YACTOTHbLIN

AnanasoH AManasoH C OTHOLWEHUEM HUMKHEN 4YacToTbl K BepxHel
yacTtoTte Ao 1:8. paHMLbl YaCTOTHOroO AManasoHa 3aBUCAT OT
ANHbI AvHuKn ana TRL KannbpoBKM MAKM OT PasHOCTU AJIUH
ABYX "MHWUI ans LRL KanmbposKu.

TRM 1 LRM KanubpoBKM TeEOpeTUYEeCKU He UMeroT
orpaHuyeHus no yacToTe, 04HaKo napameTpsl
OMKCUMPOBAHHbIX HAarpy3oK yxyALWatoTcs C POCTOM 4acCTOTbl.
PekomeHayemblii npepen wucnonbzoBaHns TRM wn LRM
Kannbposku go 1 u.

BonHoBoe Bce NMHMM M Harpy3KkM AOMKHbI MMETb Kak MOXHO bonee
conpoTuBAeHune TOYHOE 3HayeHue BOAHOBOro conpotusneHna Z0. TRL
JNINHUIA N HarpysoK KannbpoBKa NepeHOCUT BOJIHOBOE COMPOTUB/EHNE Mep B

OTKaNIMOpPOBaHHYO cucTemy. B KoaKcManbHOM TpakTe B
KayecTBe IMHMA UCNONb3YIOTCA NPEeLM3NOHHbIe BO3AYLUHbIEe
NNHUN, umerowme  TouHoe 3HayeHue BOJIHOBOTO
conpoTtusnenmna Z0 pasHoe 50 Q.

OnopHaa nAnHuA B TRL KannbpoBKe B KayecTBe NepBoi Mepbl UCMO/b3YeTcs
nepemblyKka Hyneson AnuHbl. B LRL Kanubposke BmecTo
HyNneBOM MEepemMbldKM  UCMONb3yeTcs  JIMHWUA, KOTopas
Ha3blBAeTCA OMOPHOMN NNMHMEN. B KauecTBe ONOPHOM IMHUEN
CNyXuT Hanbonee KopoTKasa AnHUA. Ee aAnvHa AoNKHa ObITb
M3BecTHa  ANa  TOYHOro BblUMCNEHUA NONOXKEHUA
KannbpoBouHbIX nsockocTten. OpgHako Bo3amoxKHa LRL
KannbpoBKa, Koraa AJIMHa ONOPHOW NIMHUM He M3BecCTHa. B
TAaKOM Cnyyae ee A/MHa MPUHUMAETCA PaBHOM Hynwo, Npwu
3TOM NNOCKOCTb KanubpoBKku BypeT nNpoxoanTb NO LEHTPY
JINHUW, @ He NO cpe3y NOPTOB.
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5 Kannbposka

TRL-nnHUA

TRL-Harpy3ka

108

TRL-nMHKWeN Ha3bIBAaeTCA BO3AYLIHAA INHUA, UCNONb3YyeMasn B
TRLkannbposke, nnMbo BTOpas, Oosee AO/MHHAA JINHUS,
ncnonbsyemas B LRL kannbposke. AnnHa TRL "MHUKM foNKHa
ObITb M3BECTHA NLIb NPUMEPHO. JINHA IMHUN NCNONb3YeTCA
NP BbIYUCAEHUM YACTOTHOIO AManasoHa KaJnMbpOBKM
cneayrowmm obpasom. MNyctb AL— pasHoOCTb ANMH ABYX AUHWNI
LRL kannbpoBku, a ansa TRL KannbpoBKK 3Ta pa3HOCTb paBHa
OJVIHE JIMHUU, TaK KaK B KayecTBe OMOPHOM JNIMHUU CAYKUT
nepemblyKka HyneBOW ANWHbI. Toraa pasHocTb ¢as mexay
TRL-nMHKWe n onopHoM NHKEN, NMBO NepembIYKOM A0KHA
6bITb He meHee 20° Ha HUMMKHel YacToTe U He 6onee 160° Ha
BEpPXHeK YacToTe KaAMOPOBKMU:
_360-f-AL _
\'

20 160+

rae AL=L-L,;
Lo— AMHA ONOPHON ANHUYK;
L1 — ganHa TRL nnHuy;

V —CKOPOCTb BOJIHbl B AMHWUW (4NA BO3AYLWHOW NUHUK
paBHa ¢ =2.9979-10% m/c).

TakMm 06pa3om, OTHOLIEHME BEPXHEN 4YacTOTbl K HUMKHEMN
ana TRL/LRL kanubposBku cocrtasnsetr 1:8. Kpome ToOro,
TRL/LRL kanubpoBKa He paboTaeT Ha HU3KUX YacToTaX, TaK
Kak Aana 3T1oro TpebyeTca oO4YeHb ANWHHAA NUHUA. Ons
pacwmpeHns YaCTOTHOTO AuanasoHa KanmbpoBKu
ncnonb3ytot ase n 6onee TRL-avHuu. Tak ana asyx TRL-
JIMHUM YACTOTHbIM Anana3oH MOKeT ObiTb yBenyeH Ao 1:64.

B otanume ot TRL/LRL kannbposkn, TRM/LRM Kanubposka
MCNONb3yeT COrfacoBaHHble Harpyskm Bmecto TRL-nnHUK,
KOTOpble 3KBWBAJIEHTHbl JIMHUN OECKOHEYHOW  AJINHbI.
TRM/LRM KannbpoBKa TEOPETUYECKU HE MMEET OrpaHNYeHns
no yactote. OgHako npumeHeHne TRM/LRM KannbposBKu Ha
BbICOKMX YaCTOTax CAepKMBAeTCA KayecTBOM Harpys3oK. Kak
npasuno, TRM/LRM KanubpoBKa WMCMNOMb3YIOTCA B HUXKHEWN
4acTM YaCTOTHOrO AManasoHa, TaK OHA paboTaeT HauuHaAa c
HYN1€BO YacTOThl.
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TRL-oTpaxartenb K TRL-oTpa)kaTento He NpeabABAAETCA XKeCTKUX TpeboBaHUA.
MapameTpbl TRL-oTparkaTena A0XKHbl ObiTb U3BECTHbI JINLLb
npumepHo. OTpaxkatenb AomKkeH 061apatb KoappuumneHTom
oTparkeHua 6am3kMm K 1, a ero ¢asoBas XapaKTepUCTMKA
OO/IXKHa ObITb M3BECTHA € TOYHOCTbO +90°. TunuyHo ntobasn
mepa XX wam K3 yposnetsopser 3TUM TpeboBaHUAM.
Cnepyowee TpeboBaHMe 3aKA4YaAOTCA B TOM, 4TO
KO3pPMUMEHT OTparKeHUs AOo/MKeH ObiTb WAEHTUMYEH AN
Karkgoro noprta. B cayyae Mcnonb3oBaHUA OLHOM M TOM Ke
Mepbl MO o4yepean ANA Kaxaoro nopta, 3to TpeboBaHue
aBTOMATUYECKM BbINOAHAETCA. B cayyae Korga nopTbl MmeroT
pa3sbeMbl Pa3MYHOTO Nojfa wWAM  TMna, Heobxoaumo
MCNonb30BaTb  ChneuuanbHble Mepbl, C  WUAEHTUYHbIMU
INEKTPUYECKMMU XapPaKTEPUCTUKAMM, BbiMyCKaeMble napamm

PacwupeHune Ons pacwmpeHma 4acToTHoro auanasoHa TRL KannbpoBKu
YaCTOTHOro NCNONb3YyIOT meToz, pa3bueHns Ha HECKO/IbKO
AnanasoHa HenepeceKalwWwmMxca AnanasoHoB. B Kaxaom pAuanasoHe
TRL KannbpoBKK ncnonbsyetca otaenbHaa TRL-AMHUA pa3nnYHOM AAUHbI, 4NA

KOTOPOM [O/IKHO BbINONHATLCA YyCAOBME pasHOCTM a3
MeXay Hel u onopHom nuHuen ot 20° pgo 160°, KoTopoe
onucaHo Bbiwe. B camom HM3KOYACTOTHOM [AmanasoHe
MCMNONb3YyeTCA COrNAacoBAHHAA HarpyskKa.

[nAa pacwmpeHus YacTOTHOrO [AManas’oHa KanMbpoBKM
nporpammHoe obecneyeHune npubopa nossonsaet
ncnonb3oBaTb A0 8 AMHMK. [ns  3TOro  ciayxaT Aga
MEXaHW3Ma yNnpaBaeHUA KOMNAEKTaMK KaNMBpPOBOYHbIX Mep:

- Ha3HayeHWe YaCTOTHbIX rPaHUL, Ka/JMBPOBOYHLIM Mepam,
KoTopoe noAapobHo onucaHo B pasgene 5.3.2;

- Ha3HaYeHMe  KNaccoB  KaNMOPOBOYHbIX Mep C
BO3MOXHOCTbIO OTHECeHMA A0 8 KannMbpoBOYHbLIX Mep K
OAHOMY Kjaccy, TaK HasblBaeMblX 1100K/a1ACCO8  Mep.
MNopnpobHee B pasaene 5.3.4.

YnomsaHyToe pas3bueHne 4acToTHOro AMana3oHa KanmbpoBKu
Ha NoAAMana3oHbl M Ha3HAYeHMEe KaXAOMy M3  HUX
otaenbHon TRL-aMHMM  npomsBogMTCA  NOJb30BaTeNEM
3abnaroBpeMeHHO A0 Ka/JIMOPOBKKN B peaKTope KOMMJIEKTOB
KannbpoBOYHbIX Mep.

5.1.6.13 Multiline TRL Kal'll/l6pOBKal)

Knaccuueckas TRL KanubpoBKa, onucaHHaa B npeaplayliem pasaene, UCnosb3yet AnA
paclWMPEeHUa YacTOTHOIO AManasoHa Ka/JMbpPOBKU HECKO/IbKO JIMHWUI Pa3IMYHON [A/INHBI.

Y He noagepusaercsa aHanmsatopamu O630P — 304 1 OB30P — 304/1.
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Mpn 3TOM OHa MCNONb3yeT MeToA Pa3bueHna YacTOTHOro AMana3oHa Ha OTAe/NbHble Nnoa-
Anana3oHbl.

Multiline TRL KannbpoBKa TakKe UCNOAb3yeT HECKONBbKO INHUIA. [pn 3TOM OHA HE UCNONb-
3yeT pa3bueHne Ha HECKO/IbKO YaCTOTHbIX NoAAMana3oHOB. BmecTo 3Toro Bce NMHUKM UC-
No/b3ylOTCA O4HOBPEMEHHO BO BCEM YAaCTOTHOM AMana3oHe KanubposKu. M36bITOYHOCTb
U3MEPEHUIN IMHUIA UCNONb3YETCA KaK ONA PACLUMPEHMA YACTOTHOIO AMana3oHa, Tak U ans
YBEIMYEHMA TOYHOCTU KanMBPOBKU. YNCNO IMHUI OOMKHO HE MeHee 3-X, C yBe/IMYeHnem
4yncna IMHUMN PacTeT TOYHOCTb KaJIMOPOBKM.

[na BKNIOYEHUA MHOXKECTBA JIMHUI B Npouecc KaiMbpoBKKM Kak M B 06bluHOM TRL Kanmb-
POBKE MUCMONb3YETCA MEXaHU3M 100KAACCO8 Mep, KOTOPbIN nogapobHO onucaH B pasaene
"5.3.4 HasHayeHue KnaccoB KanmbpoBoYHbIX mep".

MepekntoueHne mexgy obbiyHOM M Multiline TRL kannbposKoi onucaHo B pasgene
5.2.12.1.

B Tabanue 5.3 npmsegeHbl otanumna mexay obbidHoli u Multiline TRL kanmbpoBkamu npu
3anN0/IHEHUN AAHHbIX B PpeaKTOpe KOMMNNEKTOB KaAMbpoBOUYHbIX Mep.

Tabnnuya 5.3 CpaBHeHue TRLM Multiline TRLKkannbposok

[aHHble B penakTope KOMNIEKTOB KaI'IM6pOBO‘-IHbIX mep

KannbposouHas
Mepa TRL Multiline TRL
OnopHasa AvHna 1. Tun: Npmy//InHua 1. Tun: Npmy/IMHKnA
WM NEpPEMbItka 2. MMWH. 1 MaKc. YacToTa 2. 3apeprKKa
3. 3apeprKKa 3. Knacc:
4. Knacc: TRL nepemblvka TRL luH/Harp nnéo
TRL nepembliuka
JIMHnAa 1. Tun: Npmy/InHus

Obuwee Yyncno NUHUNA — HE MeHee
2. MMH. n makKc. YyacToTa

3-x.
3. Knacc: TRL J/luH/Harp
CornacosaHHasA 1. Tun: Harpyska 1. Tun: Harpyska
Harpyska 2. MUWH. 1 MaKc. YacToTa 2. Knacc: TRL J/luv/Harp
(HeobsAzaTeNbHO)
3. Knacc: TRL /liuH/Harp
OTparkatenb 1. Tun: K3 naum XX

2. MU1H. 1 maKc. yacToTa

3. MNapameTpbl MoAenn, NO3BOAAKOLWME BbIYNCAUTL (A30BbIM
OTKJIMK C TOYHOCTbIO A0 +90°.

4. Knacc: TRL oTpax.
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5.1.6.14 KannbpoBKa B BO/IHOBOAHOM TPAKTE

AHanuszaTop noaaeprknBaeT cneayroume MeToabl KaIMOPOBKN B BO/THOBOAHOM TPaKTe:
* Hopmanusauuna oTparkeHua n nepegauu;
¢ [lonHas ogHoNoOpTOBaA Ka/IMOPOBKa;

e OgHOHanpaBAeHHas ABYXNOPTOBas KaMbpPOBKa;

MonHas gByXNopTOBan KanMbpoBKa;
e [lonHanA TpexnopToBasa KaMbpPoOBKa;

* [loNHaA YeTbipexnopToBas KanMbpoBKa;

TRL kKannbpoBsKa.

AHanuszaTop noafeprKMBaeT mMepy TUMNA CKONb3ALLAA HArpy3ka COBMECTHO C YKa3aHHbIMU
Kannbposkamm, Kpome TRL.

KaJ'IM6pOBKa B BO/IHOBOAHOM TpPaKTE MMEET caegyroumne ocobeHHOCTH:

e CucTeMHoe conpoTusaeHme aHanmsatopa Z0 6bi10 ycTaHOBAEHO paBHbiMm 1 Q. B
onpeaeneHnn BONHOBOAHOrO Habopa KaMBPOBOUYHbIX Mep 3HAYEHMA BOJITHOBOIO COMpPO-
TUBNEHUA CMELLLEHMA U UMNEAAHC HAarPy3KKM TaKKe JOMKHbI ObITb paBHbIMK 1 Q.

* B Bo/IHOBOAHOM Kannbposke BMecTo napbl Mep XX 1 K3 ncnonb3yeTca napa cme-
LeHHbIX mep K3, Kak npasuno 1/8\g 1 3/8M\,, rae Ao ANMHA BONHbI B BOJIHOBOAE Ha Cpea-
Hel yacToTe.

5.1.7 KannbpoBoYHble Mepbl M KOMNNEKTbI MEpP

Ka!’IM6pOBO‘-IHbIe mMepbl — 3TO NpeUn3nNoOHHbIE ¢M3VI‘-I€CKVIE yCTpOl‘/‘ICTBa, ncnonbsyemble gnA
onpepeneHuA I'IOFpELIJHOCTEl\/JI B M3MepVITEI'IbHO[;I cncreme.

Komnnekt mep — 310 Ha6op Kal'IVI6pOBO‘4HbIX mep C onpegeneHHbim TUNOM pa3bemoB, U C
onpegeneHHbim BOJIHOBbIM CONMPOTUBNIEHNEM, COOTBETCTBEHHO.

AHaNN3aToOpP COAEPXKUT ONnpeaeneHUs KOMMNIEKTOB KasMbPOBOUYHbIX Mep Pas3InyHbIX NpPo-
nssoautenen. Monb3osBatenb MoxKeT A06aBAATL ONpeaeneHNs CBOMX KOMMIEKTOB Kanub-
POBOYHbIX Mep WaAn MmoguduuMpoBaTb NpeaonpeaeneHHble. MopAgOK pPeaakTUPOBaAHUS
KOMM/IEKTOB KaIMBPOBOYHbIX MEep ONMcaH B pasgene 5.3.

[nsa obecneyeHns TOYHOCTU KanMbpoBKM HeobxoaMMmo BblbpaTb B Mporpamme MCnonb3ye-
MbIA KOMMNEKT KannbpoBoYHbIX Mep. MNMopaaoK BbiIbopa KOMNIEKTa KaAnMbpoBOUYHbIX Mep
onucaH B pasgene 5.2.1.
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5.1.7.1 OnpeaeneHuns 1 KNaccbl KaNMBPOBOYHbIX Mep

Kakaas KanmbpoBoyHasa mepa MMeeT orpedeseHue U NPUHALNENKUT K OQHOMY UAWN He-
CKONbKUM Ks1accam.

OnpeaeneHne KanMbpPOBOYHON MepPbl — 3TO MaTeMaTUYECKOE ONUcaHue ee napameTpos.

Knacc KanmbpoBOYHOM mMepbl — 3TO Ha3HAYEHNE MePbl B KOHKPETHOM MeToAe KannbpoBKu
C NPUBA3KOM K HOMepy nopTa. Hanpumep, "Harpyska nopta 1" B NONHOM ABYXNOPTOBOM Ka-
nmbposkKe.

5.1.7.2 Tvnbl KAANBPOBOYHbIX Mep

Tun KanMbpoBOYHOM Mepbl — 3TO KaTeropma GU3NYECKUX YCTPOWCTB, K KOTOPOW OTHOCUTCA
Mepa, UCMNob3yeman ANs onpeseneHusa ee napameTpoB. AHAaNM3aTOP NOALEPKUBAET Cre-
Aytowme TUMbl KaMBPOBOYHbIX Mep:

e XX;

e K3;

e dUKCMPOBAHHAA HArpy3Ka;
e CKOoNb3ALana HarpysKa;

e [lepemblyKa/AnHUS;

* HensBecTHaa NepemblyKa;

e Mepa, onpeaeneHHan AaHHbIMK (S-napameTpamm).

Tun KannbpoBOYHOM Mepbl He creayeT NyTaTb C ee KAaCCOM.
MprumeydaHue Tun KannbpoBOYHOM Mepbl — 3TO YacTb oOnpeaeneHus,
KOTOpaA UCMONb3yeTca ANA BbIYUCAEHNA MAPaMETPOB Mepbl.

5.1.7.3 Cnocobbl onpeaeneHnsa KaanbpoBOUHbIX Mep

B aHanm3aTope ncnonb3ytotca Asa cnocoba onpeaeneHna KaanbpoBOYHbIX Mep:
* MoZAe/Nib KanMbpoBOYHbIX Mep (pa3aen 5.1.7.4);
e Tabnnua S-napameTpos (pasgen 5.1.7.5).

Kpome Toro, ans Kaxaoi mepbl YKasbiBalOTCA 3HAYEHMA HUXKHEN N BepXHel paboyeit yac-
TOTbl. 33 NpeAenamm yKasaHHbIX YacTOT M3MEPEHUs Mepbl HEe UCMOMb3YOTCA NPU Kanub-
poBKe.
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5 Kannbposka

5.1.7.4 Moaenb KannbpoBOYHbIX Mep

Mogaenb KanmbpoBOYHON Mepbl, NPeACTaBNeHHAA B BUAE SKBMBAJIEHTHOM LEeNn, UCNONb3Y-
eTca AN1a BbluMcieHns ee S-napameTtpos. Mogenb ncnonbsyetca gna mep tuna XX, K3, opuk-

CMPOBaHHasA HarpysKa, nepemblyka/AnHUS.

Ona mep XX, K3, dnKkcupoBaHHaA HarpysKka MCMno/sib3yeTca O4HOMOPTOBAA MoAesb, npea-

CTaB/IeHHAaA Ha pUCyHKe 5.4.

[na mepbl nepembluKa/NMHMA UCNONb3YETCA ABYXNOPTOBAaA MOAE/Nb, NPeACcTaBNeHHasa Ha

pucyHke 5.5.

MNocKocTb KannbpoBKmM

CmelleHue (MMHUA nepegayn):

" BOJIHOBOE COMPOTUB/IEHMUE Z,

® 33/1eprKKa pacnpocTpaHeHus

ey

CocpefoTOHYEHHbIE MAPAMETPbI:

= XX —emkoctb C;

" K3 — MHAYKTUBHOCTD L;

T
® HarpysKka — conpoTuBaeHue RH.
" notepu R
PucyHok 5.4 Moaenb 04HONOPTOBOM Mepbl
MnocKocTb KaMBPOBKHK MnocKocTb KaAMBPOBKMK

CmelleHue (nMHMA nepegaun):

" BOJIHOBOE COMNPOTUBJIEHME Z,

|
|
|
——
|
|
I = 33/epKKa PacnpocTpaHeHus
—| T
|

|

" notepu Rm

B S

PucyHok 5.5 Mogenb AByXNOpPTOBOM MepbI

OnuncaHne YMCNOoBbIX NAPAaMETPOB MOAENN SKBUBANEHTHOM LieNn KaMbpoBOYHbIX Mep Aa-

Hbl B Tabnunue 5.4.

Tabnuua 5.4 NapameTpbl MOAENN SKBUBANEHTHOM LLENN KAaNMBPOBOYHbIX Mep
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MNapameTp

(obo3HaueHue B
nporpamme)

Zy
(CmeweHume:Z0)

T

(CmeweHne:
3aeprKKa)

114

OnucaHue napameTpa

BonHoBOe conpoTusaeHne nMHUKM nepeaaun [QQ], BbicTynatoLien B
KayecTBe CMeLLLeHUA.

B KoakcmanbHOm TPaAKTeé YKa3blBae€TCA peasibHOE€ 3Ha4YeHUe
BOJIHOBOIro COnpoTUBAEHUA JNTUHUN, 06bIYHO paBHOE 50 Q naun
75 Q.

B BO/IHOBOAHOM TPaKTE YKa3blBa€TCA YC/IOBHAA BE/IMYNHA 1Q.

3apeprKKka CMeLLeHUs. Onpepaensetcs KaK Bpems
PacnpoOCTPAaHEHUA CUTHANA B JIMHUKM Mepesayn B OAHY CTOPOHY
[cekyHabl]. 3amepkKa MOXKeT ObiTb M3MepeHa MW MoayyeHa
MaTeMATUYECKM AeNeHMEM TOYHO M3BECTHON GU3NYECKON OMNHDI
Ha CKOPOCTb PacnpOCTPaHEHMA CUTHANA B IMHUM.

B BO/IHOBOAHOM TpaKTe 3a4ep*KKa YC/IOBHO NMPUHUMAETCA PaBHOM
3a/lep’KKe B KOaKCMa/NbHOM TpaKTe TaKOM Ke ANUHbl. PeanbHas
3a/lep’KKa CWUrHana B BOJIHOBOAE 3aBWUCMT OT 4acToTbl U
BbIYMCAAETCA B Nporpamme.

BmecTo 3agepXKu B Nporpamme MOXHO YKasblBaTb AJWNHY
cmelleHua [meTpbl].  3adeprKa paccyMTbiBaeTcAa  COracHo
dbopmyne ona KoakCManbHOM BO3AYLLIHON TNHUMN:

Tz\/g—fg,
C

rae ¢ — ANVMHA AMHUK [Mm];
¢ — CKOPOCTb CBeTa B Bakyyme 299792458 [m/c];

£~ AN3NeKTpnyecKkan NPOHNLAEMOCTb BO34yXa

r

1.0006489.

[NvHa MoKeT BbiTb YKasaHa Ans Mep, MMEKLWUX CMelleHne B
BMAE KOaKCMa/bHOW BO3AYLWIHON NUHUM WMAM BONHOBOAA, €CNM
npo13BoAMTENb MEPbI MPUBOAUT B KaYeCTBe AaHHbIX AJ/IMHY, a He
3a[1ePKKY CMelLLeHNs.

MpumeyaHue: Npu UCNONb30BaHUKN MeToaa Kannbposku Multiline
TRL, peKkomeHAayeTca BCeraa YKasbiBaTb  AJIMHY  JIMHUMNA,
HE3aBMCMMO OT WX TWMa, AU3NEKTPUKA, HaAuuMA Aucnepcum
CKOPOCTU PacnpoCTPaHeHUs BOMHbI. [JaHHbIA MeToA, KanubpoBKK
MCNONb3YeT ANA PacyeToB OU3MYECKYID ANUHY NWHWUK, a He
33 EPIKKY.



MNapameTp
(obo3HaueHue B
nporpamme)
R

(CmewweHne:
notepu)

RH

(MmnepaHc
HarpysKkm)

(Co, C1,
C2, C3)

5 Kannbposka

OnucaHue napameTpa

MoTepn cmeweHMa 3a c4eT CKMH — 3ddekta npu
pacnpocTpPaHeHUn CUrHana B OAHY CTOPOHY. MNoTepun nsmepstorca
B egmHuuax [Om/c].

MoTepwn B KOaKCUMaNbHOM NAMHUKM onpeaenatoTca Ha Yactote 1 My
nytem mamepeHus notepb L[aB] Ha yacTtote 1 Tu. M3mepeHHble
3HayeHUA noacTaBnATCcA B dopmyny:

L[oF]- Z,[Q]

Rl e)= 4 o odlos) Tl

B BosHOBOZe noTepu o4eHb Manbl. Ecam npowussogutenn
BOI'IHOBO,CI,HOM mepbl He npumBoaAUT AaHHblE MO MNoTepAm, TO
pekomeHOyeTCcA yCTaHOBUTb 3Ha4YeHNe 0.

Ecnun nponssoauUTENDb BOJ'IHOBO,CLHOﬁ mepbl npueoauUT AaHHbIE NO
notepAam, TO €ro HeO6XOAMMO BBeCTn, A4OnA bonee TOYHOrO
pacyeTa noTepb B BOZIHOBOAE.

ConpoTuBneHune Harpysku [Om] ana mepbl TMNa GUKCMPOBAHHAA
Harpyska.

B KoakcManbHOM TpakTe YKa3blBaeTcA peasibHoe 3HayeHue,
06bI4yHO paBHoe 50 Q uan 75 Q.

B BOIHOBOAHOM TpaKTe YKa3bIiBaeTCA yCAOBHaA BesindnHa 1 Q.
KpaeBas eMKOCTb Mepbl XO/J0CTOrO0 X043, BbI3blBalOWAA CABUT
dasbl KoapduuMeHTa OTparKeHNA Ha BbICOKMX YacToTax. Moaenb

KpaEBOVI €MKOCTHU ONnucbiBaeTCA (IDYHKLI,MGM 4aCToTbl, B BuUAE
NO/IMHOMaA TPETbEro nopAaaKa:

C=Co+Cif +C,fP+Csf,
roe f :vacTtoTa [u];
Co...C3 — KO3dPUUMEHTbI NOAMHOMA.

PasmepHocTb: Co[®], C1[P/Tu], Co[®/Tu?], C5[d/ru?].
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MapameTp
(obo3HaueHue B
nporpamme)
L
(LO, L1,
L2, L3)

TpakKT

OTHOWeHue BbICOTbI
K LWMpPUHE
BOJIHOBOAa

(H/W)
MuHMmanbHas 7]

MaKCUMaibHaA
4acCToTa

(Fmin, Fmax)

OnucaHue napameTpa

Mapa3nTHaa WHAYKTUBHOCTb Mepbl KOPOTKOrO 3aMblKaHus,
Bbi3blBalowWan casur ¢asbl  KoadPUUMEHTa OTParKeEHUs Ha
BbICOKMX 4YacToTax. Mogenb napasuTHOM  MHAYKTUBHOCTM
onucbiBaeTca ¢yHKUMEN 4acTOTbl, B BUAE MNOAMHOMA TPETbero
nopsaka:

L=Lo+Lif +LP+LF,
roe f—yacrtota [lu];
Lo...Ls — KO3pPMUMEHTBI NOANHOMA.

PasmepHocTb: Lo[MH], La[MH/Tw], Lo[MH/Tu?], Ls[MH/my’].
TpaKT cmeleHus. Mo3sonaeT BbibpaTb M3 ABYX BapUAHTOB:
¢ Koakcuan;

e BonHosoga,

OnpepenaeT OTHOWEHME CTOPOH BOHOBOAA. Mcnonb3yeTtca ana
pacyeTa NoTepb B BOJIHOBOAE, €CAM 3HAYEHME NOTEPb CMELLEHMA
3aaaHo He 0.

B KOaKcManbHOM TpaKTe cAyKaT ANA NPOBEAEHMA KaNMBPOBKM C
NMOMOLLbIO HECKOJIbKMX Mep, KaxK[aa U3 KOTOPbIX He MOKpbiBaeT
BECb YACTOTHbIM ANANa3oH.

B BONHOBOAHOM TpaKTe 3TO 3HaYeHMUA YacTOTbl Cpe3a BONHOBOAA
Fcp n yasoeHHOM YacToTbl cpe3a 2Fcp. YacToTa cpe3a BONHOBOAA
[O0CTUraeTca npu AJIMHE BOJIHbI B BONIHOBOAE ACPp paBHOM ero
YOBOEHHON WuWpuHe. BHMMaHKWe, He nyTaTb C MUHUMANLHOW U
MaKCMManbHOM paboyeit YacToToM BOJIHOBOAA, KOTOPbIE 0ObIYHO
3343l0TCA Npou3BoauTesem C 3anacoM OTHOCUTE/IbHO 4acToThbl
cpesa.

5.1.7.5 KannbpoBouHblie mepbl, onpeaeneHHbie 4aHHbIMK

KannbpoBouHble Mepbl, OnNpeaeneHHble [AaHHbIMM 3af4aloTcA C MOMOLLbI Tabsuubl
S-napameTtpoB. Kaxpaas CTpoka Tabauubl COAEP!KUT 3HAYEHMA 4YacTOTbl U S-napameTpos
Mmepbl. [1n1a oaHONOPTOBbLIX Mep Tabivua COAEPKUT 3HAYEHMA OAHOro napameTpa — Sii, a
ANA ABYXMOPTOBbIX Mep Tab/iMua COAEPKUT 3HAUYEHUA BCEX YETblpex napameTpoB — Sii, Sai,

S12, S22.
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Tabanuya S-napameTpoB BBOAMTCA NO/b30BaTENIEM BPYYHYHO MAM MOXKET ObITb 3arpy»KeHa us
danna popmata Touchstone.ns ogHOMNOPTOBbLIX Mep MUcnosb3ytoTca daknbl *.s1p, a ana
OBYXMNOPTOBbIX Mep UCMNO/b3ytoTca painbl *.52p.

5.1.7.6 CteneHb onpeaeneHns KanmbpoBOYHbIX Mep

B pasnvyHbIX MeToAax KaanmbpoBKMU UCMOAb3YIOTCA MOMIHOCTbIO UKW YAaCTUYHO onpeaeneH-
Hble KOMMNEKTbl KaIMBPOBOYHbIX Mep.

B nonHoin aByxnopToBOWN KannMbpoBKe, NOIHON OA4HONOPTOBOM KasfMbpoBKe, OAHOHaNpaBs-
JIEHHOM ABYXMNOPTOBOW KanMbpPOBKE U HOPMA/N3aLMM UCNO/b3YHOTCA MOJHOCTbIO onpeae-
JIeHHblE Mepbl, TO eCTb Mepbl C U3BECTHbIMUS-NapameTpamu. S-napameTpbl mep XX, K3, Ha-
rpyska u nepembluka/ANHUA AO0NXKHbI BbITb ONpeaeneHbl MoAeNblo, IM60 AaHHBIMM.

Mepbl TMNa HeM3BeCTHas MNepemMblyka W  CKOJb3ALWan
Harpy3ska ABAAIOTCA MWCKAIOYEHMEM B YKas3aHHbIX Bblwe
MpumeyaHue KannbpoBKkax. Mx S-napameTpbl onpeaenalTca B Xoae
caMmoro npouecca KanmbposKku. HeusecTHas nepemblyka
NPUMepPAETCs TONIbKO B NOJIHOM ABYXNOPTOBOMN KannbpoBKe.

B TRL kannbposke u ee mogmudpurkaumax (TRM, LRL, LRM) ncnonb3sytotca 4acTMYHO onpeae-
NIeHHble mepbl:

e mepa TRL-nepemblyKa A0/IKHA MMeTb Tpebyemoe 3HauyeHue Z0 (S11=5,,=0) n ns-
BECTHYIO ANMHY (3aePrKKY);

e mepa TRL-MHUA/Harpy3Ka A0MKHa UMETb TaKoe e 3HadeHue Z0 KaK y nepeoi
Mmepbl;

e mepa TRL-oTpakaTenb A0KHA UMETb M3BECTHYIO C TOYHOCTbIO A0 +90°da3sy.

5.1.7.7 Knaccbl KanMbpoBOYHbIX Mep

Hapsaay c onpeaeneHnem mepbl C NOMOLLbIO MOAENN WU AaHHbIX, €A A0KeH ObiTb Ha3Ha-
yeH Knacc. OgHoM mepe MoXKeT H6bITb Ha3HAYEeHO HECKObKO KnaccoB. HasHayeHne Knaccos
Mep OCYLLEeCTBAAETCA MHANBUAYANbHO ANA KaXKA0ro KOMM/IEKTa KaanbpoBoyHbix mep. MNo-
PAAOK Ha3HAaYeHMA KNAaccoB mep onucaH B pasgene 5.3.4.

HasHauyeHMe Knacca KafIMbpoOBOUYHOM Mepe CAYKMUT A5 YKa3aHUA MeToda KainbposKM, po-
M Mepbl B KanMbpoBKe, HOMepa nopTa(os). [ByxnopToBble aHaAM3aTop NOAAEPKMBAET
KNaccbl Mep, nepevyncieHHble B Tabanue 5.5, yeTbipexnoptoBble — B Tabanue 5.6.
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Tabnuua 5.5 Knaccbl mep Ana ABYyXNOPTOBOro aHan3aTopa

MeTozbl KaNMB6POBKM

MonHaA ABYXMNOPTOBas KaAMbPOBKa,
MonHaa ogHOMNOPTOBAA KaNMBPOBKA,

[ByxnopToBan ogHOHaNpaB/eHHasn
Kannbposka,

Hopmanusauua nepegaun,

Hopmanusauna oTparkeHus.

TRL — KannbpoBskKa,
LRL — kKannbposkKa,
TRM — KannbpoBskKa,

LRM — kannbposKa.

Tabanua 5.6 Knaccbl mep Ans 4eTbipexnopToBOro aHaaM3aTopa

MeToabl KaAMBPOBKMK

NonHasa yeTbipexnopToBas
Kannbposka,

MonHasA TpexnopToBas KaaMbpoBKa,

MonHaA ABYXNOPTOBas KaAMbPOBKa,

NonHaa ogHonopToBas Kal'II/I6pOBKa,

[ByxnopToBasa o4HOHaMNpaB/ieHHan
Kannbposka,

Hopmanusauma nepeaauu,

Hopmanusauma oTpakeHus.
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HanmeHoBaHuMe Knacca NopTt
1
XX
2
1
K3
2
1
HarpysKa
2
lMepemblyka 1-2
TRL-nepemblyKa 1-2
1
TRL-oTpaxartenb
2
TRL-AnHMA/Harpyska 1-2
HanmeHoBaHuMe Knacca MopTt
1
2
XX
3
4
1
2
K3
3
4
Harpyska 1
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1-2

1-3

1-4
Mepemblyka

2-3

2-4

1-2

1-3

1-4
TRL-nepemblyKa

2-3

2-4

3-4

TRL — KannbpoB.Ka,

LRL — KannbpoB.kKa, 2
TRL-oTpaxatenb
TRM — kannbpoB.ka, 3

LRM — kannbposKa.

1-2

1-3

1-4
TRL-nnMHMA/HarpysKa

2-3

2-4
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Hanpumep, Ha3HayeHue mepe "XX —F—"knacca " XX MNopT 1" o3HayaeT, 4To AaHHasA Mmepa
ncnonb3yetca ANA KaniMbpoBKM NepBOro NopTta B CAeAyHWUX MeTOAaxX KaanbpoBKK: Non-
HasA 2/3/4 nopTtoBas, Nno/sHas OAHOMOPTOBAA, OAHOHANpPaBAeHHasA ABYXNOPTOBasA, U HOpMa-
ZEETIVEER

HasHayeHMe KnaccoB M3MeHAeT HauMeHOBaHMA Mep Ha

MpumeyvaHue
NPOrpPamMMHbIX KHOMKax KannbposKu.

5.1.7.8 Moaknaccbl KaAMBPOBOYHbIX MepP

MoAaKnacchl CAy»KaT AN HAa3HAYEHUA OOHOrO K/acca HECKO/IbKMM mepam. MexaHu3m noa-
KNaCCOB MCMNONb3yeTca, raBHbIM 06pa3om, AN KaMBPOBKM B LUMPOKOM YaCTOTHOM AMa-
Na3’oHe C NOMOLLbIO HECKONIbKMX Mep, KaxK4an U3 KOTOPbIX He MOKPbIBAET BECb YACTOTHbIN
AnanasoH. Kaxkablii Knacc mep MOXKeT coaepKaTb 40 8 NoAKNaccoB.

Hanpumep, B Mmelowemca KOMMIEKTE KaZMOPOBOYHbIX Mep OonpeaesieHbl Harpyska oT
Oy ao 2 Mu, u anuma ot 1,5 My, go 12 Mu. Ana ocywecrsneHna TRM/TRLKannbpoBku B
NONHOM YaCTOTHOM AMana3oHe, Harpyske A0/XeH ObiTb Ha3HavyeH nogknacc 1, a AaMHuKM —
noaknacc 2 knacca "TRL-nnMHuMA/Harpy3Ka'".

Ecan mepbl UMeOT nepeceKarowminca AManasoH YacToT (Kak B YKa3aHHOM Bbile npumepe
oT 1.51Tu ao 2 ITu), TO B HEM UCNONBL3YIOTCA U3MEPEHUA MEPbI, KOTopas bblia U3MepPeEHa
nocnegHem.

HasHayeHne nogKnaccos Mmep MU3MeHAeT nporpamMmmHbie
KHONKK Ka.ﬂM6pOBKVI. KHonka naImepeHmna 3aMeHAETCA
KHOMKOM nepexoga B MeHKO NoAK/1aCCOB, KOTOpPOE COAEePHKUT
KHONKN namepeHna HECKOIbKNX Mmep.

MpumeyvaHue

5.2 MNopsaoK BbINOSIHEHNA KaNMBPOBKU

5.2.1 Bbibop KomnnekTa KanmbpoBOYHbIX Mep

MCI'IOI'Ib3VEMbIlj1 npu Kal'IVI6pOBKe KOMNANEKT Kal'll/l6pOBO‘-IHbIX mep AoNXKeH 6bITb Bbl6paH
Nno/sb3oBaTeNemM COI/1IaCHO OMUCaHHOWM npoueaype. Ecnn oH oTcyTCTBYET B CNUCKe npeno-
npegeneHHbIX KOMNJEKTOB, TO OH A0J1XXEH 6bITb npeaBapunTesibHO CO34aH. CospgaHue un pe-
AaKTUPOBaHNE KOMMNNEKTOB KaﬂMGpOBO‘-IHbIX mep ONMCaHo B pasaene 5.3.

ONna nosaBNeHUsA CNUCKa KOMMNEKTOB Ka/NMBPOBOYHbLIX Mep
(pMCYHOK 5.6) — HaXkMKUTE NPOrPamMMHbIE KHOMKM:

| Kanvbpoeka

KoMnnesT Mep Kanunbposka > KomnaeKkr mep
1. 8503ZB/E
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HaumeroeaHke | OnvcaHme Bribpate Il'lpe.uanpeﬂ. I MzmeHeH I Hucno mep ﬂ
1 B 71 500 EGHz Cal Kit (Agilent) v A Het &
_ 2 |8s03zF Twpe-M 500 9GHz Cal Kit (Agilent) Aa HeT a
_ 3 |85054D Twpe-M 500 15GHz Cal kit {Agilent) Aa HeT f
_ 4 |850546 Twpe-M 500 18GHz Cal kit with Sliding Load (Aailent) Aa Het a
_5 |0SCKIDA-150  Type-M 50O 18GHz Cal kit {Rosenberger) Ja Het fi
_ 6 |58500 Type-M 500 18GHz Cal Kit (Maury Microwave) da Het 6
I 850330/E 3.5 mm &GHzf9EHz Cal kit {Agilent) Aa HeT f
_ B |8s0528 3.5 mm 26,5GHz Cal Kit with Sliding Load (Agilent) Aa HeT 10

_ 9 |Bsaszc 3.5 mm 26,5GHz SOLTITRL Cal Kit (Agilent) da Het 10 j

PUCYHOK 5.6 CNMCOK KOMMNEKTOB KaIMBPOBOYHbIX Mep

B cnvcke KOMNNEKTOB KaMBPOBOYHbBIX Mep HaBeauTe Bblae-
JIEHNE Ha HY}KHYIO CTPOKY W Ha*KMUTE NPOrPaMMHYIO KHOMKY
BbibpaTb.

J  Boifipats

Y6eautecb, 4TO HaMNpOTUB BbIOPAHHOIO KOMMJIEKTA Mep

MpumeyvaHue
YyCTaHOB/EHa ranoykKa.

5.2.2 KannbpoBKa HOpManmsaumm oTpaxKeHun

Hopmanusaums oTpaxkeHUA — NPOCTENLLMIA MeTOA KaNnbpoBKM ANA nsmepeHna Koadpouum-
€HTA oTparKeHua (Si; MAKM Sy;). OH TpebyeT M3MepeHUs oaHON KannbpoBouHOW Mepbl K3
nnun XX (pucyHok 5.7). Mo ycMoTpeHu1Io Nosib3oBaTeNns MOXKeT bbiTb NpoBeaeHa KainbpoBKa
HanNpaB/EHHOCTUN NyTEM U3MEPEHMNA MepPbl HarpyskKa.

[Topt [lopt
0 K3 wm XX 0 ) Harpyska
(OTIIIMOHAJIBLHO)

PucyHok 5.7 KannbpoBka HopmMannsauum oTparkeHus

Mepen KannbpoBKOW HEOBXOAMMO BbIMOAHUTL CAeAyloWMe NpeaBapUTe/IbHbIE YCTaHOBKM
aHaNM3aTopa: HA3HaYyWTb aKTMBHbIM KaHan, YCTaHOBWUTbL MapamMeTpbl KaHana (4acTOTHbIM
AnanasoH, nonocy MY u apyrve), BbI6PaTh KOMMNIEKT KaIMBPOBOUHbIX MEP.

Ona nepexoga K KanMbpoBKE HOPMANM3ALUUN OTPAXKEHUS —
HaXKMWUTE NPOrPamMMHbI€ KHOMKM:
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Kanubposka > Kanubposatb > Hopmanusaumsa (K3)
| Hopmanusauyusa (XX)

R Boibepute Kannbpyemobli NOPT NPOrpPaMMHON KHOMKOWN Bbl-
1(511) 6patb nopT. Hagnucob Ha KHOMKe nepekatovaeT Homep nopTa
(M3mepaemblit napameTp).

kS Mogkntoumte K nopTy mepy K3 mnm XX Kak nNokasaHo Ha pu-
shart -1- CyHKe 5.7. BbINoNHUTE N3MepeHne, HaxKaB KHOMKY ¢ 0603Ha-
yeHnem Knacca mepbl K3 nam XX, cooTBeTCTBEHHO.

B cTpoKe cTaTyca aHa/iM3aTopa BO BpemMsa U3MEpPeHUs UHAM-
unpyetca coobuieHne «Kannbposka...». Mo 3aBepLIeHnio us-
MepeHMA B 1€BOM YaCTM KHOMKM CTaBUTCA OTMETKA.

N Ecnm Tpebyetca nposecTn He 0ba3aTesIbHYO KannMbpoBKY Ha-

Broadband NPaBJEHHOCTU — NOAKNIOUYMTE K MOPTY Mepy Harpyska Kak no-
Ka3aHO Ha pucyHke 5.7. BbinosiHUTE uW3mepeHUe, HaXaB
KHOMKy ¢ 0603Ha4yeHrem Harpyska (onu.).

B cTpoKe cTaTyca aHa/iM3aTopa BO BPeMS U3MEPEHUs UHOU-
umpyetca coobuieHne «KannbposKa...». [1o 3aBeplUEHNto U3-
MEPEHUSA B 1IEBOM YaCTU KHOMKKU CTaBUTCA OTMETKa.

[na 3aBeplieHna KaAMBPOBKM — HaXKMWUTE NPOrPamMmMHyto

TIpHHEHHTE KHOMNKy MpumeHUTb.
Mo Ha)aTMIO KHOMKM paccumTbiBaeTca Tabanua Kaambposou-
HbIX KO3QOULIMEHTOB M COXpaHAETCA B MaMATM KaHana. ABTo-
MaTUUYECKM BK/IIOYAETCA GYHKLMA KOPPEKLMM OLLINBOK.
Ecnu TpebyeTca OTMeHUTb pe3ynbTaTbl U3MEPEHUA Mep — Ha-
OTMeHa

KMUTE NPOrpaMmHyHo KHOMKy OTMeHa.

[aHHaa KHOMKa He OTMEHSeT CyLEeCcTBYIOLLY KanubpoBKy.
Ecan TpebyeTcAa OTMEHUTb CYLLLECTBYHOLLYIO KaMBPOBKY — OT-
KNHUNTE KoppeKumio owmnbok (pasgen 5.2.15).

MpoBepUTb COCTOAHME KAIMOPOBKM MOXKHO B CTPOKE COCTOA-
MpumeyaHue HUA KaHana (tabnmua 5.7) n B CcTpoKe cocTosHUA rpaduka
(tabnuua 5.8).

5.2.3 KannbpoBka Hopmanunsaummn nepeaadu

Hopmanusauma nepegadun — NpocTeMinin MeTod, KaanbpoBKM Ans U3amepeHnsa Koaddpuum-
eHTa nepegaun (Sp; nam Sy;). OH TpebyeT M3mepeHns o4HON KanMbpoBOYHOM Mepbl nepe-
MblYKa (pUCyHOK 5.8). Mo yCMOTpPEHMIO NONb30BaTENNA MOXKET ObITb NPOBeAEHa KaMbpPOBKa
pa3BA3KM NyTEM U3MEPEHUA ABYX MEpP HArpysKa.
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5 Kannbposka

ITopr 1 Tloprt 2
,,,,,, [Topr 1 [Topt 2

wm o (=
Harpy3ku
(oMIMOHAIBHO)

PucyHok 5.8 KannbpoBKa Hopmanumsaumm nepenayn

Mepen KannbpoBKO HEOBXOAMMO BbINONHUTL CAeaylolmne npeaBapuTebHble YCTaHOBKM
aHanM3aTopa: Ha3HauyWUTb aKTUBHbIMA KaHa/l, YCTaHOBWUTb MapameTpbl KaHana (4aCTOTHbIN
AunanasoH, nosocy MY u apyrue), BbiI6paTb KOMMNAEKT KaIMOPOBOYHbIX MEP.

Hopm. (npm4.)

85032B/E

BriGpaTe NopTeI
71 (521}

MepeMblHEa
Thru

PazeAzka
(OMUKMOHANEHD)

[na nepexoga K KanubpoBKe HOpmanusauuu nepepauy —
HaXXMWUTE MNPOrpamMHble KHOMKM:

Kanubposka > Kannbposatb > Hopmanusauua (npmu)

Boibepute HanpaBneHwe KanMOPOBKM MPOrpaMMHON KHOM-
Ko BblbpaTb noptbl. Hagnucb Ha KHOMKe 0603Ha4aeT: Ho-
Mep nopTa NPMEeMHMKA — HOMepP NopTa UCTOYHMKA (M3mepsie-
MbI MapameTp).

MpucoeanHNTE KanMBPOBOYHYIO MepPy MEPEMbIYKU MeXay
N3mepuTenbHbIMM NopTamu. Ecnm pasbembl NopToB Aonyc-
KaloT HenocpeacTBEHHOE COeAMHEHME — MPOCTO COeAUHUTE
nx (nepemblyKa C HY/NIEBOM 3NEKTPUYECKOW AJIMHOM). Bbinon-
HUTE U3MEepEeHWe, Ha)KaB KHOMKy ¢ 06O3HayeHMem Kiacca
Mepbl Mepembluka.

B cTpoKke cTaTyca aHa/iM3aTopa BO BPeMsA U3MEPEHUs UHAM-
umnpyetcs coobuweHne «Kanmbposka...». Mo 3aBepLlIEeHN0 n3-
MepPEHMA B 1€BOI YaCTU KHOMKM CTaBUTCA OTMETKa.

Echn TpebyeTcs npoBecTM He o06A3aTesbHYyl0 KanubpoBKy
Pa3BA3KM — MNOAKNIOUNUTE K MOPTam ABE MepPbl HarpysKu Kak
NMOKa3aHO Ha PUCYHKe 5.8. BbIMONHUTE M3MepeHMe, HaXKaB
KHOMKY ¢ 0603Ha4YeHem Pa3BA3Ka (ONuMoHanbHO).

B cTpoKe cTaTyca aHa/iM3aTopa BO BPEMS U3MEPEHMA UHAU-
umnpyetca coobuweHne «KanmbpoBska...». Mo 3aBepLlIEHN0 U3-
MEPEHMUA B N1EBOI YAaCTN KHOMKM CTaBUTCA OTMETKa.
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5 Kannbposka

[MPHHEHITE

OTMeHa

MpumeyvaHue

Onsa 3aBeplieHMA KaAnMBpPOBKM — HaXMUTE MPOrpaMMHYHO
KHONKy MpumeHuUTb.

Mo Ha*KaTMIO KHOMKKU paccunTbiBaeTcA Tabanua Kanmbposou-
HbIX KO3PPULMEHTOB M COXPaHAETCA B NaMATM KaHana. ABTo-
MaTUYeCKM BKAtOYaeTCA QYHKLMA KOPPEKLMM OWmnBOoK.

Ecnu TpebyeTcs OTMEHUTb pe3ynbTaTbl USMEPEHUA Mep — Ha-
KMUTE NPOrpaMmHyH0 KHOMKy OTMeHa.

[aHHasa KHOMKa He OTMEHSET CyLWEecTBYIOWY KanubpoBKy.
Ecnhmn TpebyeTcAa OTMEHUTb CYLLECTBYHOLLYIO KalMBPOBKY — OT-
KNrunTE KoppeKkumio owmnbok (pasgen 5.2.15).

MpoBepuTb COCTOAHME KaNMBPOBKM MOXHO B CTPOKE COCTOA-
HWA KaHana (Tabnuua 5.7) n B cTpoke cocToAHUA rpaduKa
(tabnunua 5.8).

5.2.4 NonHaa ogHoONOpTOBaA KaMHBpPOBKa

MonHaa oAHONOPTOBAA KanMBpOBKa MCNONb3yeTCA MpU U3MepeHun KoapduumeHta otpa-
XeHua (S11 nam Sy;). OH TpebyeT MamepeHuns Tpex KanmbpoBouHbix mep K3, XX, Harpyska

(pncyHok 5.9).

PucyHok 5.9 MNonHaa ogHonopToBasa KaainbpoBKa

Mepen KannbpoBKOW HEOBXOAMMO BbIMOAHUTL CAeAylolmne npeaBapuTesibHble YCTaHOBKM
aHaNM3aTopa: Ha3HauyWTb aKTMBHbIM KaHan, YCTaHOBWUTb MapaMeTpbl KaHana (4acTOTHbI
AnanasoH, nosocy MY n apyrue), BbiI6PaTb KOMNAEKT KaIMBPOBOYHBIX Mep.

MonH. 1-nopT.

1. 3503Z6/E

BriOpate nopT
1(511}
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[na nepexona K NONHOM OAHOMOPTOBOM KaAMbpoBKE — Ha-
MUTE NPOrpamMHbIe KHOMKM:

Kanubposka > Kannbposatb > MonH. 1-nopr.
Bbibepute Kanubpyemblit NOPT NPOrpaMMHON KHOMKOM Bbi-

6patb nopt. Hagnucb Ha KHOMKe nepekatoYyaeT Homep NopTa
(n3mepsaembiit napameTp).



=]
short -M-

E
Open -M-

Harpyzra
Broadband

[MPHMEHMTE

OTMeHa

NpumeyvaHue

5 Kannbposka

MoakntoumTe K BbibpaHHOMY NopTy B Ntobom nopagKe mepbl
K3, XX, Harpysku Kak nokasaHo Ha pucyHke 5.9. BoinonHute
n3mepeHue, HaxaB KHOMKy ¢ 0603HaueHnem Knacca mepbl.

B cTpoKe cTaTyca aHa/iM3aTopa BO BPeEMS U3MEPEHUA UHOU-
unpyetca coobuieHne «Kannbposka...». 1o 3aBepLlUeHnto ns-
MepEeHUs B 1IEBOM YaCTM KHOMKM CTaBUTCA OTMETKa.

Ons 3aBeplieHMA KaAMBPOBKM — HaXMUTE MPOrpaMMHYHO
KHONKy MpumeHuUTb.

Mo HaXaTu KHOMKW paccuymTbiBaeTcs Tabanua KanmbpoBou-
HbIX KO3PPULMEHTOB M COXPaHAETCA B NaMATM KaHana. ABTo-
MaTUYECKM BKAtOYAETCA QYHKUMA KOPPEKLMM OLLINBOK.

Ecnu TpebyeTcs OTMEHUTb pe3ynbTaTbl U3MEPEHUA Mep — Ha-
KMUTE NPOrpaMmHyHo KHOMKY OTMeHa.

[aHHaa KHOMKa He OTMEHSeT CyLEecTBYIOLWY KanubpoBKy.
Echmn TpebyeTcAa OTMEHUTb CYLLECTBYHOLLYIO KaiMBPOBKY — OT-
KNHUNTE KoppeKumio owmnbok (pasgen 5.2.15).

MpoBepUTb COCTOAHME KaIMOPOBKM MOXKHO B CTPOKE COCTOA-
HUA KaHana (tabnmua 5.7) n B CcTpoKe cocTosHUA rpaduka
(tabnunua 5.8).

5.2.5 OgHoHanpaBneHHan aByxnopToBaa KaanbpoBKa

OpHoHanpaBneHHan ABYXNOPTOBAA KaMBbpOBKa MCNONb3YeTCA B C/ly4ae U3MepeHus napa-
meTpoB MUY B ogHOM HanpaBaeHun, Hanpumep Sq; U S,1. OHa TpebyeT noaKNYeHUA Tpex
Mep K NMOPTY UCTOYHMKA, NAOC NOAKAIOYEHNE MePbl — MepPeMbIYKa MeXay 3TUM Kanmbpo-
BaHHbIM NMOPTOM MCTOYHMKA W BTOPbIM MOPTOM NpUEMHMKa (pucyHok 5.10). Mo ycmoTpe-
HUWIO NONIb30BaTeNA MOXKET ObiTb NpoBeAeHa KanMbpPOoBKa Pa3BA3KMU NyTEM U3MEPEHUA ABYX

Mep Harpyska.

125



5 KannbposkKa

[Topr 1 [Topt 2
o (=
Harpy3ku
(omIHOHATBHO)

PucyHok 5.10 OgHoHanpaBaeHHas ABYXNopToBan KainbposKka

Mepes KannbpoBKoW HEOBXOAMMO BbIMOAHUTL CAeAyloLMe NpesaBapuTe/ibHble YCTaHOBKM
aHaNM3aTopa: HA3HAYWTb aKTMBHbIM KaHan, YCTAaHOBWUTb MapaMeTpbl KaHana (4acTOTHbIN
AvanasoH, nonocy MY u apyrve), BbiI6PaTh KOMMNIEKT KaIMBPOBOUHbIX Mep.

CLAHOHan, 2-NopT.

1, 850326/E

Ons nepexoga K oaHoHanpaBAeHHON ABYXNOPTOBOWM Kanubpos-
Ke — HaXKMUTE NporpaMmmHbie KHOMKMW:

Kanubposka > Kaanbposatb > OgHOHanp. 2—nopT. Kan.

BriGpaTe NopTeI

2-1 (521 511)

BbibepuTe HanpaBieHMe Ka/JMOPOBKU MPOrpaMmmMHON KHOM-
KoM Bbibpatb nopTtbl. Hagnuch Ha KHonKke obo3HavaeT: Ho-
Mep nopTa NPMEeMHMKA — HOMep NopTa UCTOYHMKA (M3mepse-
Mbl€ NapameTpbl).

K3

Shart -M-

e

Open -M-

MoaKkntoumTe K NOPTY UCTOYHMKA B Ntobom nopaake mepbl K3,
XX, Harpysku Kak rnokasaHo Ha pucyHke 5.10. BbinonHuTte ns-
MepeHMe, HaxKaB KHOMKY ¢ 0603HaYeHMeM Knacca mepbl.

MpucoegmMHNTE KAaNMOBPOBOYHYIO Mepy MEPEMbIYKU MeXAY
n3mepuTenbHbIMU noptamu. Ecnm pasbvembl noptos gonyc-
KaloT HenocpeacTBEHHOE COeAMHeHMe — MPOCTO CoeaAuHUTe
nx (Nepemblyka C Hy/JIEBOWN 3/1EKTPUYECKON A/IMHOM). Bbinon-
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Harpyzka
Broadband

MNepembMEa
Thru

PazeAzka
(OMUMOHANEHD)

[MpHMEHKTE

OTMeHa

MNpumeyvaHue

5 Kannbposka

HUTE M3MEepeHMe, Ha)KaB KHOMKy ¢ o0bo3HayeHMem Kiacca
mepbl Mepembluka.

B cTpoKe cTaTyca aHa/iM3aTopa BO BPEMS U3MEPEHUA UHAOU-
unpyetca coobuieHne «Kannbposka...». 1o 3aBepLlUeHnto ns-
MepeHUs B IEBOM YACTM KHOMKM CTaBUTCA OTMETKA.

Echn TpebyetcAa nposecT He o06A3aTeNbHYO KannbpoBKy
pa3BA3KM — NOAKAOYMTE K MOPTAM ABe Harpy3KmM Kak nokasa-
HO Ha pucyHKe 5.10. BbinoaHUTe n3mepeHune, HaxKaB KHOMKY C
obo3HaueHMem Pa3BA3Ka (onuuoHanbHoO).

B cTpoKe cTaTyca aHa/iM3aTopa BO BPeEMS U3MEPEHUA UHOU-
unpyetca coobueHne «Kannbposka...». 1o 3aBepLUeHnto 13-
MepeHUs B IEBOM YaCTM KHOMKM CTaBUTCA OTMETKA.

[na 3aBeplieHnn KaiMBPOBKM — HAXMWUTE NPOrpamMmMHyto
KHOMKy MpumeHUTb.

Mo Ha*KaTUO KHOMKM paccynTbiBaETCA Ta6nmu,a KaJ'IM6pOBO‘-I-
HbIX K03¢¢MLI,MEHTOB N COXPaHAETCA B NaMATU KaHaa. ABTO-
MaTUYECKHN BKTKOYAETCA d)YHKLI,MH KoppeKkunmn ownboK.

Ecnu TpebyeTcs OTMEHUTb pe3ynbTaTbl USMEPEHUA Mep — Ha-
KMUTE NPOrpaMmHyH0 KHOMKY OTMeHa.

[aHHaA KHOMKa He OTMEHAET CyLLeCcTBYIOLWYO KanubpoBKy.
Ecnu TpebyeTca OTMEHUTb CyLLECTBYIOLLYO KanbpoBKy — OT-
KNounTe KoppeKkumio owmnbok (pasgen 5.2.15).

MpoBepuTb COCTOSIHME KaNMBPOBKM MOXKHO B CTPOKE COCTOA-
HUA KaHana (tabnmua 5.7) n B CcTpoKe cocTosHUA rpaduka
(tabnuua 5.8).

5.2.6 NonHaAa gByxnopToBaa KanmbpoBKa

MonHaa AByxnopToBaa KanMbpoBKa coBMeELLAET O4HOMOPTOBbIE KAaIMOPOBKN ANA KaXKA0ro
nopTa, NJC U3MepeHUe nepesayn U OTpPaXKeHUA Mepbl NepemblvKa B KaxKAoM Hanpasie-
HUKM (pucyHok 5.11). Mo ycmOoTpeHUto Nob30BaTeNs MOXKeT b6biTb NpoBeaeHa KanbpoBKa
pa3BA3KM NyTem usmepeHusa AByX Mep Harpyska.
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5 KannbposkKa

Ol XX XX 1@
IMopr 1 - oy C 8- ITopt 2

[Topr 1 Ilopt2
........ [Topr 1 [Topt 2

o (=
Harpy3sku
(omIuoOHaIBHO)

PucyHok 5.11 MNonHasa aAByxnopToBaa KaAnbpoBka

Mepes KannbpoBKOW HEOBXOAMMO BbINONHUTL CAeaylowme NpeaBapuTe/ibHble YCTaHOBKM
aHaNM3aTopa: HA3HAYWTb aKTMBHbIM KaHan, YCTAaHOBWUTbL MapamMeTpbl KaHana (4acTOTHbIM
AvanasoH, nonocy MY u apyrve), BbiI6PaTh KOMMNIEKT KaIMBPOBOUHbIX Mep.

Ons nepexoga K noMHOW ABYXNOpTOBOM Ka/nnbpoBKe —
HaXmuTe NporpaMmmHble KHOMKM Kanubposka >
Kanu6bposatb > MonaH. 2—nopr..

MopT1 K3 MoakntounTe K noptam 1 n 2 B 1tobom nopsaaxre mepbl K3, XX,
Shart -M- Harpyska KaK MNOKa3aHOo Ha pucyHke 5.11. BbinonHute
N3MepeHune, HaXKaB KHOMKY ¢ 0603HavYeHMeMm Knacca mepbl.

MopTl XX MpucoeanHUTE KanMBPOBOUYHYIO MEpPY MEPEMbIYKM MeEXAY
©pen - U3mMepuTenbHbiMmM  noptamu. Ecam  pasbembl  NopTos
OOMNyCKaloT HenocpeacTtBeHHOe coeAMHeHue — NpoCTo
Moptl Harpysta coeguMHUTe UX (MepembldKa C HY/IEBOM 3N1EKTPUYECcKOoM
Broadband o
reachan [A/IMHOM).  BbINONHWUTE  M3MepeHWe, HaxkaB KHOMKY ¢
o603HaveHnem MopTt 1-2 Mepem.
MopTz K3
Shart -I- B cTpoke craTyca aHanus3atopa BO BpemA M3MepeHus

UHOMuunpyeTca coobueHune «KannbposkKa...». Mo
3aBEPLIEHNIO U3MEPEHMA B JIEBOM 4YacTM KHOMKWU CTaBUTCS
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5 Kannbposka

MopT2 OTMETKa.

Open -M-

MopT2 Harpyska
Broadband

Mopt 1-2 Mepem,
Thru

MopT 1-2 Echn Tpebyetca nposectM He o0b6A3aTenbHY0 KanubposKy
PazeAzka (onu. ) pa3BA3KM — NOAKIKYUTE K MNOpTamM [Be Harpyskum Kak
NOKa3aHO Ha puUCyHKe 5.11. BbinonHUTe namepeHue, Haxas
KHOMKY ¢ 0603HayeHnem MopT 1-2 Pa3eA3Ka (onuy,.).

B cTpoke cTaTyca aHa/nM3atopa BO BPeMA U3MepPeHUs

MHANUMPYETCS coobuieHune «Kanubposka...». Mo
3aBEPLIEHMIO M3MEPEHUS B NI€BOM YaCTU KHOMKWU CTaBUTCA
oTMmeTKa.

[na 3aBeplweHna KanMBPOBKM — HAKMWUTE NPOrpamMmHYyto

MIpHHEHHTE KHonMKy MpumeHuTb.
Mo  HaxaTMIO  KHOMKM  paccuuTbiBaeTcA  Tabauua
KannbpoBOUHbIX KO3DPULMEHTOB M COXPaHAETCA B NaMATM
KaHana. ABTOMaTMYeCKM BKAOYaeTca (yHKUMA KOppPeKumm
OLWMOOK.
Ecnm TpebyeTca OTMEHUTb pesy/ibTaTbl M3MepeHua mep —
OTMeHa

Ha*XMUTe NporpamMmmHyr0 KHOMKRY OTmeHa.

[aHHana KHOMKa He OTMEHSET CyLLEeCTBYIOLLYH KannbBpOBKY.
Echn TpebyeTca OTMEHUTb CyLLECTBYIOLWLYH Ka/JMOpPOBKY —
OTKJIIOYNTE KOpPEKLMIo olnbok (pasaen 5.2.15).

MpoBepuTb COCTOAHWE KaZIMOPOBKM MOXKHO B CTPOKe
MpumeyaHune COCTOAHMA KaHana (Tabnuua 5.7) M B CTPOKE COCTOAHUA
rpadmka (tabnunua 5.8).

5.2.7 NonHaA TpexnopTtoBaa KannbposKa

MonHan TpexnopToBas KaiMbpOBKa COBMELLAET OAHOMNOPTOBbIE KAaMBPOBKU ANA KaKAoro
nopTa, NAC NOAKAUYEHNA MEPbI NEPEMbIYKM K KaXKA0W nape NopTos AN U3MepeHUa ne-
pefayn n OTParKeHUs B KaXKAoMm HanpasneHnn. O4HO U3 TPeX U3MEPEHUI Mepbl NEPEMBbIY-
KM MOKeT 6biTb onyuieHo (pasaen 5.1.6.9) Mo ycMoTpeHWo nonb3oBaTens MOXKeT 6biTb
npoBeaeHa KanMbpoBKa pa3BA3KKU MyTEM U3MEPEHUA ABYX MEP HArpysKa A1a Kaxaoun napbl
NnopTOB.

Mepen KannbpPoBKOM HEOBXOAMMO BbINONAHUTL Caeaylolmne npeaBapuUTebHble YCTaHOBKM
aHanM3aTopa: Ha3HaYyWUTb AKTUBHbIM KaHa/l, YCTAaHOBWUTb MapameTpbl KaHana (4aCTOTHbIN
AnanasoH, nosocy MY n apyrue), BbiI6paTb KOMMNAEKT KaIMBPOBOYHBIX Mep.
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5 Kannbposka

3-nopT SOLT Kan.

85032B/E

BribpaTe nopTel
1-2-3

MopTl K3
Short -p-

MopT1 55
Open -M-

MopTl Harpwzka
Broadband

MopT3 K3
Short M- |

MNopT3 =X
Cpen -M-

MopT3 Harpyzka
Broadband

Mopt 1-2 Mepem,
Thru

MopT 1-3MNepen,
Thru

MopT 2-3Mepemn,
Thru

MopT 1-2
PazeAzka (onw. )

Mopt 1-3
Fazeqzka (omuy. )

MopT 2-3
PazeAzka (onuw. )
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Ona nepexoga K nonHoi TpexmopTtoBoi KanubpoBke -—
Ha*XMWUTe NPOrpamMmHble KHOMKW:

Kanun6poska > Kaanbposatb > 3-port SOLT Kan.

Ona BbibOpa MOPTOB HAXMWUTE MNPOTrPAMMHYI0  KHOMKY
Bbi6bpaTb NnopThbI.

MogkntounTe K BbIBpaHHbIM NopTam B Nt060M nopsake mepbl
K3, XX, Harpyska. BbinonHuTe namepeHue, HaxKaB KHOMKY C
0603Ha4YeHMeM Knacca mepbl.

MpucoegnHute KanMbpoBOYHYIO mepy nepembIYKn
nocnefoBaTeNbHO MeXAay Kaxaon napon noptoB. Ecam
pa3beMmbl nopToBs AONycKaT HenocpeacTBeHHoe
coegMHeHWe — NPOCTO CoeAnHUTE UX (NepemblyKa C Hy/1eBOM
3/IEKTPUYECKON AONMHOM). BbINOMHUTE U3MEpPeHMe, HarKaB
KHOMKM C COOTBETCTBYOWMM 0603HaveHneMm.

B cTpoke cTaTyca aHanM3aTtopa BO BpPEMS W3MepeHus
MHANUMPYETCS coobuieHune «Kanubposka...». Mo
3aBEPLUEHMIO U3MEPEHMUA B /NIEBOM YaCTU KHOMKW CTaBUTCH
OTMeTKa.

Ecnn TpebyeTcs nposectM He o06s3aTeNbHYO KaanMOpPOBKY
pa3BA3KM — MOAKNIOUUTE MOCNEA0BATENBHO K Kaxgolh nape
NOPTOB HarpysKku. BbiNOnHUTE U3MepeHMe, HaxKaB KHOMKK C
COOTBETCTBYOWMM 0603HAYEHNEM.

B cTpoke cTaTyca aHanuM3aTtopa BO BpPeEMA W3MepeHuA
nHAnUMpYeTCs coobuieHune «KannbposkKa...». Mo
3aBEPLUEHUIO U3MEPEHMUA B /JIEBOM YACTU KHOMKW CTaBUTCA
OTMeTKa.



5 Kannbposka

Ona 3aBepweHna KanuMbpOBKM — HaXMUTE MNPOrpammHYyH

TIPHHEHHTE KHOMKY MpUMeHUTD.
Mo Ha)KaTuio KHOMKM paccymTbiBaETCA Tabanua
KanMbpoBOYHbIX KO3IOPULMEHTOB M COXPAHSETCs B MamaATu
KaHana. ABTOMaTMYECKM BK/OYaeTca OYHKUMA KOppeKkumu
OWNHOK.
Echn TpebyeTcA OTMEHWUTb pPe3ynbTaTbl M3MEPEHUs Mep —
OTMeHa

HaXMUTE MPOrpPaMmMHy0 KHONKy OTMeHa.

[aHHaa KHOMKa He OTMEHSET CyLWEecTBYIOWY KanubpoBKy.
Echn TpebyeTca OTMEHWUTb CyLLECTBYHOLLYIO KanubBpOBKY —
OTKNOUNTE KOppeKuuio owmnbok (pasgen 5.2.15).

MpoBepuTb COCTOAHME Ka/NMBPOBKM MOXKHO B CTPOKe
MpumedyaHune cocTosHMA KaHana (Tabnmua 5.7) M B CTPOKE COCTOAHUSA
rpadmka (tabnunua 5.8).

5.2.8 MonHasn yeTblpexnopToBan KaanbpoBKa

MonHanA YeTblpexnopToBaa KanMbpoBKa coBMeLLAeT OAHOMOPTOBbIE KaIMBPOBKM ANA KaXK-
[0ro nopTa, NAKC NOAKIOYEHMA MEPbI MEPEMbBIYKM K KaxKa0M nape nopTos A/ USMEPEHUS
nepeaaymn v OTParkKEHUA B KarKAOM HanpasaeHun. [1o Tpex u3 Wectu n3mepeHuin mepbl ne-
pemMbI4Kn MoryT ObiTb onylleHbl (pa3gen 5.1.6.9) Mo ycMOTPeHUI0 NOMb30BaTENS MOMKET
6bITb NpoBeAeHa KaIMOPOBKa Pa3BA3KKM NyTEM U3MEPEHUA ABYX Mep Harpyska Ana KaxKaomn
napbl NOPTOB.

Mepes KannbpoBKoW HEOBXOAMMO BbIMOAHUTL CAeAyloLMe NpesaBapuTe/ibHble YCTaHOBKM
aHaNM3aTopa: HA3HAYWTb aKTMBHbIM KaHan, YCTAaHOBWUTbL MapamMeTpbl KaHana (4acTOTHbIM
AnanasoH, nonocy MY u apyrve), BbiI6PaTh KOMMNIEKT KaIMBPOBOUHbIX Mep.

Ona nepexoda K NofHOM 4YeTbipexnopTtoBoit KannubpoBke —
: 85032B/E Ha*XMWUTe NpPorpaMmmHble KHOMKK:

Kann6bposka > Kanubposatb > 4-port SOLT Kan.

4-nopT SOLT kan.

MapT1 K3 Moaknounte K noptam B abom nopsake mepbl K3, XX,
Shiart -1~ Harpyska. BbinonHuTe wm3mepeHMe, HaxaB KHOMKY C
o0603HayeHMeMm Knacca mepbl.

MopTl XX MpucoeanHute Ka/IMbpoBOYHYIO mepy nepemblyKku

©pen - nocnefoBaTe/lbHO MeXAy Kaxaon napoh noptoB. Ecam

pasbembl nopTos [0MNyCKatoT HenocpeacTBeHHOe

HDFEleTl l-éirm:m coeguHeHWe — NPOCTO coeauHuTe Mx (Nepemblyka C HyneBom
roadoan

3NEeKTPUYECKON A/IMHOM). BbiNoNHUTE KM3MepeHMe, HaXKaB
KHOMKK ¢ o603HavyeHnem MNopt 1-2 MNepem., MopT 1-3 MNMepem.
., Mopt 1-4 MNepem. ., Moprt 2-3 MNepem. ., NMopT 2-4 NMepem. u
MopTt 3-4 MNepem.

B cTpoke cTaTyca aHa/nM3atopa BO BPeMa WU3MepeHus
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5 Kannbposka

MopTd K3
shart -M- |

MopT4 2
Cpen -M-

MopT4 Harpwska
Broadband

MopT 1-2 MNepen,

Thru

MopT 3- 4 MNepen,
Thru

MopT 1-2
PazeAzka (onw. )

MopTt 3-4
PazeAzka (onw. )

[MPHHEHITE

OTMeHa

MpumeyvaHue
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nHAnUMpyeTca coobuieHune «KanmnbposkKa...». Mo
3aBEPLUEHMI0O M3MEPEHMUA B JIEBOM 4YaCTU KHOMKM CTaBUTCA
OTMeTKa.

Echn Tpebyetca npoBecTM He o06A3aTeNbHYO KanubpoBKy
pa3BA3KM — NOAKOYMTE NOCNEAO0BATE/NIbHO K KarKAoM nape
NMOPTOB Harpy3Ku. BbINONHUTE M3MEPEHME, HAXKaB KHOMKU C
obo3HayeHnem Mopt 1-2 PaseaAsKa (onu.), Mopt 1-3
PasBaska (onu.), Mopt 1-4 Pa3sBaAska (onu.), Mopt 2-3
PasBaska (onu.), Mopt 2-4 PasBaA3Ka (onuy.) u Mopt 3-4
Pa3Bsa3ka (onu.).

B CTpoKe cTaTyca aHanu3aTopa BO BpemMA M3MepEeHUA
nHAnUMpYeTCS coobuieHune «KanubposkKa...». Mo
3aBepLEeHNI0 U3MEPEHUA B N1€BOM YAaCTU KHOMKWU CTaBUTCA
OTMeTKa.

Ons 3aBeplieHMa KanMBPOBKM — HaxKMUTE NPOrpaMMHYH
KHOMKY MpumeHunTb.

Mo Ha)KaTuto KHOMKM paccynTbiBaeTCA Tabnnua
Ka/IMBPOBOUYHbIX KOIPPULIMEHTOB U COXPaHAETCA B MaMATU
KaHana. ABTOMaTUYeCKM BKAOYaeTcA YHKUUSA KOPPEKLUM
OLWNOOK.

Ecnn TpebyeTca OTMEHWUTb pesynbTaTbl U3MEPEHUAa mep —
HaXMUTE MPOrpPaMmMHy0 KHONKy OTMeHa.

[aHHana KHOMKa He OTMEHAET CyLLEeCTBYIOLLYHO KannOpPOBKY.
Ecnn TpebyeTrca OTMEHWUTb CYLLECTBYIOLWLYIO KaaMOPOBKY —
OTKNOUUTE KOppEeKLUuio owmnbok (pasgen 5.2.15).

MpoBepuTb COCTOAHWE KaZMBPOBKM MOXHO B CTPOKe
COCTOAHMA KaHana (Tabnuua 5.7) U B CTPOKE COCTOAHUSA
rpadpuka (tabnmua 5.8).



5 Kannbposka

5.2.9 KannbpoBKa ¢ HEM3BECTHOM nepeMbNKoﬁl)

Mopagok npoBeAeHUs KaAMBPOBKU C HEM3BECTHOM NEPEMbIYKOM He OT/IMYaeTca OT nopsaa-
Ka NpoBeAeHMA NONHOM ABYX- TPEX- YETbIPEXMOPTOBON KAaAMOBPOBKM, ONMCAHHOIO B Npebl-

Ayuiem pasgene.

Ona ocywecTBneHns KaanbpoBKM C HEM3BECTHOM MepemblYKoM Heobxoammo npensapwu-
Te/IbHO BHECTM B ONMCaHWe Habopa KanMbpoBOUYHbLIX MeP HEU3BECTHYO NepemMblyKy U Ha-
3HauUUTb el Knacc. B pesynbTaTe B MEHIO ABYXMNOPTOBOM KasMOPOBKWU CTaHeT AOCTyMHa
KHOMKAa M3MepPeHMa HEM3BECTHON NepemMblYKu.

MopsafoK BHECEHUA onpeaenieHMa HOBOM KannbpoBoYHOM Mepbl B HAbop KaMbpoBOYHbIX
mep onucaH B pasgene 5.3.3. Npu gobaBneHnn KannMbpPOBOYHOM Mepbl HEU3BECTHAA nepe-
MblYKa HeobXoaMMO yKasaTb BCEro ABa MapameTpa: TUMN Mepbl "HeM3BecTHana nepemblyKa"
N NPUMEPHYIO 3aZePrKKY PacnpocTpaHeHMa B OAHOM HanpasnaeHuu. MNpuyem nocnegHui
napameTp MOKEeT ObITb YKa3aH KaK HOJIb A8 ero aBTOMaTUYeCcKoro onpeaeneHuns Bo Bpems
Kannbposku (pasgen 5.1.6.11).

MopAaaoK Ha3HayYeHMA KNaccoB KanubpoBOYHbLIX Mep onucaH B pasgene 5.3.4. BHoBb go-
6aBneHHY0 Mepy HeM3BeCTHaA Nepemblyka HeobxoaMmMo NOMeCTUTb B Knacc "Mepemblyka,
nopt 1-2".

Y He noagepusaercsa aHanmsatopamu O630P — 304 1 OB30P — 304/1.
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5 KannbposkKa

5.2.10 Asyxnoprtosas TRL Kanmbposka®

OsyxnoptoBas TRL KannbpoBKa aBnseTca Hanbosiee TOYHbIM METOAOM Ka/JIMbpPOBKU Mpu
BbINOJIHEHMM ABYXNOPTOBbIX U3MEPEHUM (PUCYHOK 5.12).

[Topt 2

[Topt 1
OB ) Orpaxarens  Orpaxarens (Il

Jlunus wnu 2 Harpys3ku

PucyHok 5.12 AsyxnopTtoBas TRL Kannbposka

Mepen KannbpoBKO HEOBXOA4MMO BbINONHUTL CAeaylolne npeaBapuTenbHble YCTaHOBKM
aHaNM3aTopa: HA3HaYWTb aKTMBHbIM KaHan, YCTaHOBWUTbL MapamMeTpbl KaHana (4acTOTHbIM
AnanasoH, nonocy MY u apyrve), BbIGPaTh KOMMNIEKT KaIMBPOBOUHbIX MeP.

Y He noanepusaertca aHannsatopamu O630P — 304 n OB30P — 304/1.
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5 Kannbposka

Ona nepexoaa K TRL KannbpoBKe — HaXKMUTE NMPorpammHble
KHOMKMWU:

2-nopT. TR

Kanu6bposka > Kaanbposartb > 2—nopTt. TRL Kan.

T — BbibepuTe nopTbl ANA YETbIPEXMOPTOBOrO aHa/aAM3aTopa,
1-2 Ha)KaB NPOrpaMmmHyto KHOMKy Bbi6paTb NopTbl.

1-2 Mepen. fTiH, MpucoegmHute KannbposouyHyto mepy TRL-nepemblyka

TRL Linel (nepemblyKa UM NMHUA) MEKAY U3MEPUTENIbHBbIMM NMOPTAMM.
Bbino/iHUTE M3MepeHMe, HaXKaB KHOMKY ¢ 0603HayeHnem 1-2
MopTl OTpas, Nepem./NuH.
Shiork

Moakntoumte K noptam 1 n 2 B ntobom nopagke mepy TRL-
oTpaxaTtenb. BbinoaHUTE namepeHne, HaxKas KHomnku Moptl
Otpax. 1 NMopTt2 OTpaxk.

MopTZ OTpa.
Short;

MpucoeanHnte KanubposouHyto mepy TRL-MHMA/HaArpyska
(MMHMIO MeXKAaY N3MepUTeIbHbIMU NOPTAMM UK 2 HArpy3KM K
KaXk4omy nopTy). BbinonHUTE M3MepeHUe, HaxKaB KHOMKY C
o6o3HayeHnem 1-2 JluH./Harp.

1-2 MNwH. Harp,

B CTPOKe C(CTaTycCa dHa/In3aTopa BO BpemAa U3IMepeHUA

nHAMUMpyeTCcA coobueHne «KannbposKa...». Mo
3aBepLIEHNI0 M3MEpPeHUsA B NIEBOM YacTU KHOMKM CTaBUTCA
OTMeTKa.

[na 3aBeplieHna KaAMBPOBKM — HaXXMWUTE NPOrPamMHYyHo

TIPHHEHHTE KHOMKy MpUmeHNUTD.
Mo Ha*kaTuio KHOMKM paccunTbiBaeTcA Tabnmua
KaNMBPOBOYHbIX KO3IGOUUMEHTOB M COXPAHAETCA B MaMATU
KaHana. ABTOMATUYECKM BK/OYAETCA (QYHKLUMA KOppeKLmu
OWMnOBOK.
Mpwn 3aBepweHnn TRL KanubpoOBKM MO HaXKATUIO KHOMKM
MNpumeyvaHue MpumeHUTb, aBTOMATUYECKM  OTKAOYAEeTCA  CUCTEMHaA
KOppeKumsA.
Echn TpebyeTcA OTMEHWUTb pe3ynbTaTbl M3MEpPEeHUa mep —
OTMeHa

HaXMUTE MPOrpPaMmMHy0 KHONKy OTMeHa.

[aHHaa KHOMKa He OTMEHSEeT CyLW,ecTBYOLWY KanubpoBky.
Ecnn TpebyeTca OTMEHMTb CYLLECTBYIOLLYHO KananMbpoBKy —
OTKNOUUTE KOppeKLUutio owmnbok (pasgen 5.2.15).

MpoBepuTb COCTOAHME Ka/NMOPOBKM MOXKHO B CTPOKe
MpumeyaHune COCTOSHMA KaHana (Tabnvua 5.7) M B CTPOKE COCTOAHUSA
rpadpuka (tabnmua 5.8).
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5 Kannbposka

5.2.11 Tpexnoptosasa TRL |<a111/|6p0|3|<a1

)

TpexnoptoBasa TRL KannbpoBka aBaseTrca Hambosee TOYHbIM METOA0M Ka/MbpOBKKU Mnpu
BbINO/HEHUM TPEXMOPTOBbIX N3MepeHuin. OHa coBmellaeT AsyxnoptoBble TRL KannbpoBku
Kaxaoi napbl nopTtoB. Mpu ynpouleHHoM TpexnopTtoBol TRL KanubpoBKe oaHa U3 Tpex
ABYXnopToBbIX TRL KanMbpoBOK MOXKeET bbITb OnNyLeHa.

MNepen KanMbpPOBKOM HEOOXOAMMO BbINO/IHUTL Caedylolme NpeaBapuTe/ibHble YCTaHOBKM
aHanM3aTopa: Ha3HayuUTb aKTUBHbIA KaHan, YCTaHOBMTb NapameTpbl KaHana (4acTOTHbIN
AvanasoH, nonocy MY u gpyrue), BbiIbpaTb KOMNAEKT KaIMBPOBOYHbIX MEP.

BblbpaTs NOPTHI
=258

Mepem./fnH.

OTpax.

JIvH./Harp.

[MpHMEHKTE

MpumeyvaHue

[na nepexoga K TRL KanMbpoBKe — HAXKMWUTE NPOrPaMMHble
KHOMKM:

Kanubposka > Kannbposatb > 3—noprt. TRL Kan.

BbibepuTe MOPTbl, HaxKaB MPOrpaMMHY0 KHOMKYy BblbpaTb
nopTbl.

MpucoeanHutTe KannbpoBouHyto mepy TRL-nepemblyKa
(nepembliKa  WMAM  AWHWA)  MeXKAY  Kaxkgou  napoi
n3MepuTenbHbIX NOPTOB. BbinonHWTE u3MmepeHue, HaxaBs
KHoMNKy Mepem./JIH 1 BbIGpaB COOTBETCTBYIOLLME NOPTHI.

Moakntoumte K nopTam B Atobom nopagke mepy TRL-
oTpaaTtenb. BoinonHUTe namepeHue, HaXkaB KHOMKy OTpax
1 BbIbpaB COOTBETCTBYIOLLMIA NOPT.

MpucoeanHnte KanubposouHyto mepy TRL-nMHMA/HaArpyska
(MMHMIO Mexay Kaxaolh napon U3MepUTE/IbHbIX NOPTOB MU
Harpy3Kkm K Kaxkgomy nopty). BeinonHnte nsmepeHue, Haxkas
KHOMKY Cc  ob6osHayeHvem JIMH./Harp 1  Bbibpas
COOTBETCTBYIOLWME NOPThI.

B cTpoKe cTaTyca aHanuMsaTopa BO BpemA U3MepeHus
MHANLMPYETCS coobleHne «Kanubposka...». Mo
3aBEPLUEHUIO U3MEPEHMUA B /NIEBOM YaCTU KHOMKW CTaBUTCH
OTMETKa.

Ona 3aBeplieHMAa KannMBPOBKM — HaXMUTE MPOrpaMMHYHO
KHONKy MpumeHuUTb.

Mo HaKaTuio KHOMKM paccunTbIBaETCA Tabnvua
KannMbpoBOUHbIX KO3ODULMEHTOB M COXPAHSETCs B MamAaATu
KaHana. ABTOMATUYECKU BKAOYAETCA (YHKLMA KOpPPEKLUM
ownbOK.

Mpu 3aBepweHMn TRL KannmbpoBKM MO HaAXKATUIO KHOMKM
NMpumeHUTb, aBTOMATMYECKM  OTKIKOYAETCA  CUCTEMHanA

1
) TonbKO ANA YeTblpexnopToOBOro aHaan3aTopa.
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5 Kannbposka

KoppeKLums.

Ecan Tpebyetca OTMEHUTb pe3ynbTaTbl U3MEPEeHUs mep —

Othetid Ha)XMUTe MPOrpPaMMHYI0 KHOMKy OTMeHa.

[JaHHaA KHOMKa He OTMEHAET CYLLeCTBYHOLLYI KaAnbpoBKy.
Ecnn TpebyeTca OTMEHMTb CYLLECTBYIOLLYHO KananbpoBKy —
OTKNIOUUTE KOppeKuuio owmnbok (pasgen 5.2.15).

MpoBepuTb COCTOAHME Ka/NMBPOBKM MOXKHO B CTPOKe
MpumeyaHune cocTosHMA KaHana (Tabnmua 5.7) M B CTPOKE COCTOAHUSA
rpadmka (tabaunua 5.8).

5.2.12 YetbipéxnopTtosasa TRL KanM6pOBKa1)

YeTtbipexnopTtoBasa TRL kanubposka asnaetca Hambonee TOYHbIM METOAOM KannbposKu
Npw BbINONHEHUW YETbIPEXNOPTOBbLIX M3MepeHUii. OHa coBmewaeT gByxnopTosble TRL Ka-
NMBPOBKU KaxKAoM napbl MOPTOB.

CyLecTByIOT ABa METOAa YNPOLLEHHOW YeTbipéxnopToBoi TRL KanMbpoBKuU:

1. YnpouleHHasa yeTbipexnopTtoBaa TRL KannbpoBKa coBmellaeT Tpu u bonee AByx-
noptosble TRL Kanubposku. 1A TONO/IOrMK BbINOJIHEHUA ABYXNOPTOBbIX TRL
KannbpoBoOK «3Be3aa» TpebyroTca TpM KannbposBKK, Hanpumep noptos 1-2, 1-3,
1-4, B obpaTHOM cnyvyae HEOHXOAMMO MUHUMYM YeTbipe AByxnopToBble TRL Ka-
NINBPOBKMU.

2. YnpouweHHasa yeTblpexnoptoBaa TRL KannbpoBKa coBmellaeT ABe ABYXMNOPTO-
Bble TRL KaAMBPOBKU M ABa M3MEPEHUA Mepbl Nepemblvku. [ByxnopTosblie TRL
KanMbpoBKM BbINONHAIOTCA ANA HECMEXKHbIX Nap NopToB, Hanpumep 1-2 n 3-4.
N3mepeHna mepbl NepembliKM BbINOAHAIOTCA ANA Nt0ObIX ABYX M3 OCTaBLUMXCA
nap nopTos, Hanpumep 1-3, 1-4. B yenax nosblWEHUA TOYHOCTN KaIMBPOBKM MO-
ryT 6bITb BbINOMIHEHbI 40 YEeTbIPEX U3MEPEHUIN MEPbI MEPEMbIYKW.

Mepes KannbpoBKOW HEOBXOAMMO BbIMONHUTL CAeAyloLlMe NpeaBapUTe/ibHble YCTaHOBKM
aHaNM3aTopa: HA3HaYWTb aKTMBHbIM KaHan, YCTAaHOBWUTbL MapamMeTpbl KaHana (4acTOTHbIM
AvanasoH, nonocy MY u apyrve), BbIGPaTh KOMMNIEKT KaIMBPOBOUHbIX Mep.

[na nepexona K TRL KanMbpoBKe — HAXKMUTE MPOrPaMMHble
' LRL Kit KHOMKMW:

Kanubposka > Kaanbposatb > 4—noprt. TRL Kan.

4-nopT TRL Kan.

1
) TonbKO ANA YeTblpexnopToOBOro aHaan3aTopa.
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MpucoegmHute KannbposouyHyto mepy TRL-nepemblyka

]| M./JT1H. v v
SHO (nepembluKa  MAM  AMHMA)  MeXAy — Kaxaon  napow
N3MEpPUTE/IbHbIX MOPTOB. BbINONHUTE U3MEpPEHWEe, HarKkaB

OTpax. KHoNKy Mepem./J/IuH v BbIGPaB COOTBETCTBYHOLLME NOPTHI.

Mogkntounte K noptam B ntobom nopagke mepy TRL-
JInH./Harp. OoTparkaTenb. BbINONHUTE M3MepeHUne, HaXKaB KHONKY OTpaxK
1 BbIGpPaB COOTBETCTBYIOLLMNI NOPT.

MpucoeanHnTe KannbpoBoyHyto mepy TRL-MHUMA/Harpyska
(nMMHMIO MeXay KarKaon napoit M3MepuTenbHbIX NOPTOB UK
HarpysKku K Kaxkgomy nopty). BbinosHUTE U3MepeHue, Haxas
KHONKy ¢  o6o3HayeHvem JIuH./Harp 1  Bblbpas
COOTBETCTBYIOLLME NOPThI.

B CTPOKe C(CTaTycCa dHa/In3aTopa BO BpemAa U3IMepeHUA

nHaANUMpYeTcA coobueHune «KannbposKa...». Mo
3aBepLlIEHNI0 M3MEepPeHUs B NIEBOM YacTU KHOMKM CTaBUTCH
OTMeTKa.

[na 3aBeplieHnn KaiMBPOBKM — HaXMWUTE NPOrpamMmHyto

MIpHHEHHTE KHOMKy MpUMeHNTD.
Mo Ha)aTuio KHOMKM paccynTbiBaeTcA Tabnnua
KanMbpoBOYHbIX KO3OPULMEHTOB M COXPAHSETCS B MamATU
KaHana. ABTOMATMYECKM BKAtOYAeTCAs OYHKLMA KOPPEeKuuu
OWKnOOK.
Mpwn 3aBepweHnn TRL KanubpoOBKM MO HaXKATUIO KHOMKM
MpumeyaHue NMpumeHUTb, aBTOMATMYECKM  OTK/IKOYAETCA  CUMCTEeMHaA
KoppeKuma.
Echn TpebyeTcA OTMEHWUTb pe3ynbTaTbl M3MEPEHUA mep —
OTMeHa

HaXMUTE MPOrpPaMmMHy0 KHONKy OTMeHa.

[aHHaa KHOMKa He OTMEHSeT CyLEecTBYIOLLYO KanubpoBKy.
Ecan TpebyeTca OTMEHWUTb CYLLECTBYIOLLYIO KanubpoBKYy —
OTKNOUUTE KOppeKuuto owmnbok (pasgen 5.2.15).

MpoBepuTb COCTOAHME Ka/NMBPOBKM MOXHO B CTPOKe
MpumeyaHune coctosHMA KaHana (Tabnvua 5.7) M B CTPOKE COCTOAHUSA
rpadmka (Tabnunua 5.8).

5.2.12.1 Multiline onuuna TRL KaJ'IM6pOBKM1)

Mopaaok nposeaeHnsa Multiline TRL KannbpoBKKM He OT/IMYAETCA OT NopAAKa NpoBefeHus
TRL KannbpoBKKM, onmncaHHoro B pasgenax 5.2.10 — 5.2.12. Yncno npumMeHsembIX IMHUN
Pa3NIMYHOM ANMHBI NPU 3TOM A0/IXKHO 6bITb HE MeHee 3-X.

Y He noagepusaercsa aHanmsatopamu O630P — 304 1 OB30P — 304/1.
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5 Kannbposka

MpeaBapuTeNbHO NONb30BaTeNeM A0MKeEH OblTb CO34aH W OTPeAaKTMPOBAH KOMMJEKT Ka-
NMBpoBOYHbIX Mmep ana Multiline TRL kKannbpoBkn. OcobeHHOCTM 3anoAHEeHMA AaHHbIX, KaK
ans 06blvHOM TaKk u ana Multiline TRL kannbposku, npuseaeHbl B pasgene 5.1.6.13.

MepekntoyeHne mexay obbidHoM U Multiline TRL KannbpoBKkamum ocyliecTBAAeTCA Npu no-
MOLLM COOTBETCTBYIOLLEN KHOMKK B MeH0 TRL-KannbposKu.

2-nopT. TRL kan. Ona BKNoyeHus/oTKAOYeHUA agyxnopTtosoi Multiline TRL
LREKIE Ka/IMBPOBKM — HAXKMUTE NPOrPaMMHbIE KHOMKM:
Mulkiline Kanubposka > Kanubposatb > 2-nopt TRL Kan. > Multiline
oTEN. metop, > {Bkn. | OTkn.}

Ona  4yeTbipexnopToBbIX  aHANM3aTOPOB  ANA  BKJOYe-
HUA/OTKNIOUYEHNA TPEXMOPTOBOM M YeTbipexnopTtoBon Multi-
line TRL KaAMOBPOBKU — HAXKMUTE NPOrPaMMHbIE KHOMKM:

Kanubposka > Kanubposatb > 3-nopt TRL Kan. > Multiline
metog > {BKn. | OTKn.}

Kanubposka > Kanubposatb > 4-nopt TRL Kan. > Multiline
metog > {BKn. | OTKkn.}

5.2.13 Ucnonb3oBaHWe NOAKNACCOB B KannbpoBke

MpY MCNONb30BaHUMU A1A KaIMBPOBKM HECKONbKMX MEP OAHOMO Kaacca, UM A0/KHbI 6biTh
Ha3Ha4YeHbl NOAKNACCHI C MOMOLLbIO PeAaKTopa KOMMIEKTOB KanMbpoBOUHbIX mep. Mops-
[OK Ha3HayeHUs NOAKNAcCoB onucaH B pasgene 5.3.4.

Mpn Ha3HayYeHUU ABYX U 6onee noAK/NacCoB ANA OAHOIO K/a1aCCa Mep, NporpaMmmMmHan KHOMKa
n3mepeHna Mmepbl 3amMmeHAETCA KHOMKOW nepexoga B MeHKO NoAKMAacCCos, KOTOprVI coaep-
KUT CNNCOK BCEX MeP AaHHOIO Knacca.

[anbHenwee onncaHMe JAHHOrO pasaenia NOCTPOEHO Ha NpuMMmepe KOMMJEKTa Kanubpo-
BOYHbIX Mep Ana TRL KannbposKK, B KOTopom B Knacce "TRL nMHMA/HarpysKka" HasHayeHbl
nogKnaccol Ana Tpex mep: Harpyska (Lowband) , amHua 2 (TRLLine 2) u avHma 3 (TRLLine 3).

B ocHoBHOM MmeHto TRL KanMbpoBKM KHOMKa 0603HaYeHMem
LRL Kit JNInH./Harp. Bbi3biBaeT Nepexos B MEHI0 NOAKIACCOB (ecau
BbINOJIHAETCA YKa3aHHOE BbIlLE YC/10BME).

1-2 MkH. fHarp.

Moaknace 1
Lowhand Moakntoumte K nopTam B ntobom nopagke mepbl Harpyska,
NTNHUA 2, NIMHUA 3 U BbINOAHUTE namepeHune, HaxaB KHOMKU C
HanmeHoBaHUeM mep.
Moaknacc 2
TRL Line2
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Moaknacc 3
TRL Line3
MHthopMaLMa Echn ananasoHbl YacToOT ABYX Mep nepecekarTca, To B gua-
na3oHe nepecevyeHnUA, MCNONb3YKOTCA U3MePEHUA MEPbLI, KO-
Topan bblna M3mepeHa nocnegHen.
Onsa pononHUTenoHOM MHPOPMALMM O AMANA30HEe YACcToT Ka-
XA0W Mepbl, B KOTOPOM YYUTbIBAKOTCA €e U3MEePEHMA NPU Ka-
NMbpoBKe, (PUCYHOK 5.13) — Ha*KmMuUTe NPOrPaMMHYIO KHOMKY
NHdopmauma.
Mcnone3yeTca B MPHHMEHASTCA K AHANAZ0HY ﬂ
1-2 MkH. Harp, BhIMHCEHHS: HarMEHOEAHHE MEpEI -
Friir Friax
Moaknace 1 ¥ Lawband 300 KMy 6802745 MMy
Moagnace 2 v TRL Linez 3.600165 My gy
Moaknace 3 v TRLLine3 720,273 MMy, 35601665 Ty
Moaknace ¢
Moagnace 5
Moaknace &
Moaknace 7 ﬂ

PucyHok 5.13 Hdopmaumsa 06 nsmepeHmnsax KanMbpPoBOYHbIX mep

5.2.14 Vcnonb3oBaHWE CKONb3SLLLEN HAarpy3Ku B KannbpoBske

CKONb3ALWAA Harpyska MoXKeT ObiTb MCMO/b30BaHA BMECTO GUKCUPOBAHHOW HArpysku B
NONHON O4HONOPTOBOM M NOJIHOM ABYX- TPEX- YETbIPEXNOPTOBOM KannbpoBKax.

ECiM KOMNAEKT KaNMBPOBOYHbBIX MEP COAEPMKUT CKOb3ALLYHO HAarpy3Ky — TO NPOrpammHas
KHOMKa M3MepeHMA Harpyskn B MEHIO KaNMBPOBKM 3amMeHAETCA KHOMKOW nepexoaa Ha 40-
MONHUTE/NIbHBIN YPOBEHb MEHIO, KOTOPbIV COAEPMKUT NIOTUKY KanMBpPOBKM CKONb3ALWEN Ha-
rPY3KMU.

KannbpoBKa CKOMb3ALLEN HArpy3KOM BKIKOYAET CEPUID U3MEPEHWNI B HECKOIbKMX NO/OMKeE-
HUAX NOABMMXHOMO 31eMeHTa. MUHUMaNbHOE KOIMYECTBO M3MEPEHMUI — 5, MakcMManbHoe
KO/INYECTBO U3MEPEHN — 8.

||'|':'F'T1'1Zr=-'--'1-H-3r|:'- B ocHOBHOM MeHI0 oaHomnoptoBon uaun 2/3/4-noptoBon Ka-
INBPOBKN KHOMKa 0603HayeHnem Harpyska Bbi3biBaeT nepe-
X0J, B MEHIO CKOJIb3AILLEN HArpy3ku (ecnim BbINONHAEGTCA YKa-
3aHHOE BbllLe yCcnoBue).

MiH 5 Monos,

Monoxenue 1

MoakntoumTe K BbIBPAaHHOMY NMOPTY CKOJIb3AILLYIO Harpysky u
BbIMNO/IHUTE CEPUIO U3MEPEHUN B Pa3/IMYHbIX MOSOKEHUNAX
NOABUXXHOIO 3/1IeMeHTa, Ha)kaB KHonku MonoxxeHue 1, MNo-
noxeHue 2 ... NonoxxkeHue 8.
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CKONb3ALWAA Harpyska UMeEET HMXKHIOK FPaHUYHYIO YacToTy.
MosatoMy AnsA KanMbpOBKM B MOSIHOM YacCTOTHOM AManasoHe

MpumeyaHune MCMONb3YIOT ABE Harpy3kn: GUKCMPOBAHHYIO Harpy3Ky B HUXK-
HEM [ManasoHe YacToT, CKO/b3ALLYI Harpysky B BepXHem
AnanasoHe vacToT (pa3gen 5.2.13).

5.2.15 OTkntoveHme KoppeKummn owmnbok

chHKLI,Mﬂ NO3BONAET OTK/IKO4ATb KOPPEKLUIO OLLIM6OK, KOTOpPAaA aBTOMATUYECKN BKTIHOYAETCA

nocne 3asepleHunA noboro meToaa Kal'IM6pOBKM.

| Kanvbpoera

[na OTKNOYEHMA U NOBTOPHOTO BKAKOYEHMA KOPPEKLUMN OLLN-
60K — HaXKMUTE NPOrpamMMHbIe KHOMKMK:

KoppekLHa Kanubposka > KoppeKuusa > {Bkn. | OTkn.}

OTER.

5.2.16 MpoBepKa COCTOAHUA KOPPEKLMM OWMBOK

CocTosiHME KOPPEKUUU OWMNBOK MHANUMPYETCA ONA KaxKAoro rpaduKka, oTAeNbHO UHAULUM-
pyeTca 0606LWeHHbIM CTaTyC KOppeKLMn ownboK Ana Bcex rpadrMKoB KaHana.

0606LLEeHHbIN CTaTyC KOppeKLMM oWNBOK ans Bcex rpadrKoB S-napameTpoB KaHana UHAM-
uMpyeTca B CneumanbHOM NoJie B CTPOKE COCTOAHMUA KaHana (Tabavua 5.7). OnucaHue cTpo-

KW COCTOAHMA KaHasa CMOTpu B pasaene 2.5.6.
Tabanuya 5.7 0606LeHHbIN cTaTyC KoppeKunmn owmnbok
Cumsonbl 3HayeHue

Kop BbInosiHAeTCs KoppeKLmMsa OWnBOoK, YCTaHOB-
KW CTUMY/1a COOTBETCTBYIOT Ka/IMbpOBKe.
BbinosHAeTCs KoppeKLmsa oWnBOK, YCTaHOB-
K? KW CTUMY/1a He COOTBETCTBYIOT KaiMbpoBKe.
Mcnonb3yetcs nHTEpnonaums.

BbinonHseTcs Koppekuusa owmnboK, yCTaHoB-
K! KM CTUMY/1a HE COOTBETCTBYHOT KainbpoBKe.
Mcnonb3yeTtcsa sKkcTpanonauus.

OTK Koppekuma owmbok oTKAtoYeHa.

MpumeyaHue

YepHble cMMBO/IbI Ha ce-
pom $OHe — Ana BCex rpa-
¢duKoB.

benble cMMBONbI Ha Kpac-
HOMm ¢$OHe — ANna YacTu
rpadukos (apyrasa yactb
rpa¢mKoB He KanmMbposa-
Ha).

Ona Bcex rpaduKos. Liset
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Y MMBONOB — 6enblin H
HeTt kKannbpoBoyHot nHpopmauymn. Kannb- ¢ oo — be a

--- KpacHom ¢doHe.
POBKa He NpoBOANIACh. PacHoM oe

CocToAHME KOppeKLMM OWNMOOK AN1A KaxKaoro rpaduKka B OTAE/IbHOCTM OTPaXKaeTcsa B CTPOKE
cocToAHuA rpadmKa (Tabnmua 5.8). CTpoka cocToAaHUA rpaduKa onucaHa B pasaene 2.5.2.

Tabnuua 5.8 CtaTyc KOppeKkLMn olnboK rpaduKa

CvmBonbl 3HayeHwne
RO Hopmanusauyma otparkeHnsa mepomn XX
RS Hopmanusauma otparkeHma mepon K3
RT Hopmanusaums nepegaym nepembi4Kon
opP OaHoHanpas/ieHHan ABYXNOPTOBasA KaJMbpoBKa
F1 MonHaa ogHoONOpPTOBasA KaAMbpPOBKaA
F2 MonHana agyxnoptoBaa uan TRL KannbpoBKa
F3 MNonHana TpexnoptoBasa nnam TRL KaﬂM6pOBKal)
F4 MNonHana yeTbipexnoptoBasa nnm TRL KaﬂM6pOBKal)

5.2.17 YcTaHOBKa CUCTEMHOro CONpPoOTUBNEHUA

CuUcTeMHoe conpoTUBaeEHUE Zy — 3TO BOJIHOBOE COMPOTUBAEHUE M3MEPMUTENIbHOTO TPaKTa.
Ob6bl4HO OHO COBMAZAET C BOJHOBbLIM COMPOTUBAEHMEM WMCMO/Ib3YEMbIX MPU KannbpoBke
KannMbpOoBOYHbIX Mep. BennunHa Z, fonkHa 6biTb yCTaHOBAEHA A0 KanMBPOBKM, TaK Kak
OHa MCNOoNb3yeTcs NPU pacyeTe KaNMbPOoBOUHbIX KO3IGULMEHTOB.

B BONHOBOAHOM TpaKTe CUCTEMHOE COMPOTMBAEHWE aHanusatopa Zy H6blNO yCTaHOBNEHO
pasHbim 1 Q.

[lna BBOAA CUCTEMHOIO CONPOTUBNEHUA Zg — HAXKMUTE NPO-
rPaMMHbIe KHOMKU:

| Kanwbpoeka

ZO CHCTEMb Kanubposka > Zo cuctembl
50 Q

Bbl6epVITe CNCTemHoe conpoTmeaeHmne anAa Kaxaoro nopta.

1 .
) ToNbKO ANA YeTbIpEXMOPTOBbLIX aHA/IN3aTOPOB.
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MporpammHasa KHonka ABTOBbI6OP Zo BKAOYAeT PyHKUUIO

ABTOBLIBOP ZO
Brn. aBToOMaTU4eCKOoro onpegeneHna 3Had4yeHne CUCTeEMHOro
conpotueBaeHnAa n3 Bbl6paHHOr0 KOMNNeKTa KaI]VI6pOBO\-IHbIX
mep.

5.2.18 ®yHKUMA yAAMHEHUA NOPTOB

®YHKUMA YONMHEHMA NOPTOB NO3BOIAET UCKIOUYUTD U3 PEe3yNbTaToB U3MEPEHUs COrnaco-
BAHHYIO AJIMHHYIO IMHUIO C NOTEpPAMM UM 6e3 notepb. Takum obpasom, GyHKLMA "BUPTY-
anbHO" yA/MHAET NOPT, NEepeHoCcs NAOCKOCTb KaNMBPOBKU Ha A/NMHY NAnHMUK. MapameTpbl
JIMHUK 334a10TCA NONb30BATENEM PA3AENbHO AR KaXKA0ro nopTta (pucyHok 5.14).

\ /
'

HoBag miockocTs
KaJTHOPOBKH

PucyHok 5.14 YanuHeHue nopTtos

Mpy UCKAOYEHUN NMHUK Be3 NoTepb M3 Pe3ybTaTOB MU3MEPEHMA KOMMeHcUpyeTca Haber
da3sbl, BbI3BaHHbIN 3N1EKTPUYECKON ONMHON ANHUMN:

a2z ft

7
roe  f—4actora, ly;
t — aneKTpuYecKan 3aZleprKKa, CeK.

DYHKUMA UCKNOYEHUA TMHUK 6e3 NoTepb aHaNormyYHa GpYHKLMM YCTAHOBKU 3N1EeKTPUYECKOM
3afepKKu ana rpaduka (pasgen 4.6.7), HO B OTIMUME O HEE AEWCTBYET Ha BCE rpaduKm U3-
MEpPEHUI KaHana, KOMMEHCUpPYsa OJNHY IMHUW NPU U3MEPEHUN nepesayu, U OBOWHYIO
ONVIHY — NPU U3MEPEHUM OTPAXKEHMUS.

,D,I'IFI MCKNHOYEHUA TNHUN C NOTEPAMU UCNONb3YHOTCA chegyroume metoabl 3a4aHNA NOTEPD,
B OAHOVI, ABYX UNN TPEX YaCTOTHbIX TOYKaX:

1. YacTtoTHO—He3aBUCMMbIE NOTEPU HA HyNeBOM YacToTe Ly:

L(f) = Ly;
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2. YacTtoTHO—3aBUCMMble NOTepU, 3aJaHHbIe BEMYNMHOM NOTEPb B ABYX TOUKax:Ly
Ha HyneBow YacToTe, n L1 Ha yacToTe Fi:

f
L(f)=Lo+(L— L) = ;
R
3. YacTtoTHO—3aBuUcUMble noTepu, 3aaHHble Be/IMYMHOMN noTepb B TPEX TOYKaAX: Lo

Ha HyneBoW YacTtoTe, L; Ha YactoTe Fq, u L, Ha YyacToTe F).
n

LD =L+ (L -L)| £ |

5.2.19 amepeHune HeBCTaBNSIEMbIX YCTPOWUCTB

K HeBcTaB/iAeMbIM YCTPOCTBAM OTHOCAT BCE [BYXMOPTOBbIE YCTPOMCTBA, KOTOPbIE MMET
ogHoMNoMble coeguHUTeNV NHOro TMNa, a TakKe PasHOMo/ble UAN OAHOMNO/blE COeAUHU-
TeNM Pa3HbIX TUMOB.

B cnyyae, Koraa mccneayemoe yCTpoicTBO MMEET 0A4HOMOble COEAUHUTENIN OAHOTO TMMa,
LuenecoobpasHo BbINOAHUTbL KAaZIMOPOBKY C HEM3BECTHOM NepemblyKon (pasaen 5.2.9). Ecaum
e MopTbl UCCIeAyeMOoro YCTPOMCTBA Pa3HOro TMna u/Mam UMeloT pasindHble XapaKTepu-
cTnyeckme conpotusaenmsa, Hanpmmep N 50 Q —-3,5mm, N50Q-N75Q, N50Q - BoAHO-
BO4, TO aHa/M3aTop npegnaraet cieayowme pyHKUMN:

e NUckntoyeHue / nobasneHune agantepa;
e lobaBneHMe HEM3BECTHOM NEPEMbBIYKM.
MapameTpbl aganTepa AN NEPEMbIYKN AO0XKHbI 6bITb U3BECTHbI:

e YCTaHOBMUTE 3HAYEeHUe 3a4ePXKKM UAK ONIMHBI aganTtepa Uan nepembliyku. MNpu Bbi-
6ope HyneBoro 3Ha4YeHMA OHU ONpPeaenAlTCA AaBTOMATUYECKN. TOYHOCTb YCTaHOBKM OJ/INHbI
HaxoamuTca B npegenax 1/4 MUHMMaANbHOW A/MHBI BOJHbI B aganTepe UM nepemblyKe.
TOYHOCTb YCTAHOBKM 3a4ep¥KKK HaxoauTtcsa B npepenax 1/2Fmqy. Mo yMON4aHUIO yCTaHOB-
JIeHO aBTOMaTU4YecKoe onpeaeneHne 3a4epHKu.

* BbibepuTe eanMHULbI U3MEPEHUA: ANA 3a4EPKKU UIN ONUHbI YCTAaHOBUTE CEKYHAbI
WU METPbI COOTBETCTBEHHO. [0 YMONYaHUIO YCTAaHOB/IEHA 334 E€PXKKa B CEKYHAAX.

¢ [Ipn yKaszaHMN ONAUHbI, YCTAHOBUTE ANSNEKTPUYECKYIO MPOHMLAEMOCTb A4 rnepe-
cyeTa A/MHbLI B 3afepKKy. Korga 3afeprkKa yKasblBaeTCA HanpAamyto, 3Ta HaCTpOVIKa He
Tpe6yeTCF|. o yMON4YaHMIO YCTaHOBJIEHA ANSNEKTPUYECKaA NPOHNLLAEMOCTb BO3ayXa.

* YcTaHoBMTE TUN AMHUKM nepegaun: Coax unnm Waveguide. Coax ycTaHOB/EH Mo
YMOJ/IYAHUIO U NPUMEHSETC ANs IMHUIA nepedadumn 6e3 aucnepcuun. Takne IMHUN BKAKOYA-
tOT KOAKCMalbHble BOTHOBOARI.
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anI MCNOZ1b30BaHNN KOAaKCMa/IbHO-BOJZIHOBOAHbIX Nepexoaos,

MpnmeyaHmne ]
YCTaHOBMUTE TMN IMHUM nepeaayun Waveguide.

e [lpn BbIbOpPE TMNA NMHUKM nepedaum Waveguide yKaxKute KPpUTUYECKYHO YacToTy
BOJIHOBOAA.

5.2.19.1 UcknoueHune / nobasneHune agantepa

CDYHKLI,MH NCKNIHOYEHNA / AO6aBﬂeHMﬂ aganTtepa No3BONAET CMECTUTb NNTOCKOCTb KaI'IM6POB-
KM O4HOIO U3 U3SMEPUTEJIbHLIX MOPTOB aHA/IN3ATOPA Ha AJ/IUHY adaNnTepa.

MnockocTb KaI'IM6DOBKVI pale} MnockocTb Kal'IM6pOBKVI 40

g | mlm .
o

E -:] K3 . MNoCKOCTb KaNMBPOBKM nocsie
-0l cH |

MnockocTb KaﬂMﬁpOBKM nocne

PucyHok 5.15 UckntoueHne agantepa PucyHok 5.16 lJob6aBneHune agantepa
[na ucknoyenus / pobasneHuna agantepa BbINOAHUTE Cleaytolime AeNCTBUA:

1) BbINONHUTE NONHYIO ABYX- TPEX- YETbIPEXNOPTOBYIO KanMbOPOBKY, MCMONb3YA
nobomn ns cneayowmx metonos: SOLT, SOLR, TRL, kannbposka ¢ nomoulbio AKM;

2) OTcoeanHUTE AW NPUCOEANHUTE aganTep;

3) YcTaHoBMTe NapameTpbl aganTtepa. Ecnm anvHa nnm 3ageprkka otimyatoTcs
OT YCTAHOB/IEHHbIX MO YMOAYaHUIO, BBEAMTE NAPAMETPbI, UCMOb3YA 3HAYEHNE KMUHYC»
ANA UCKNOUYEHMA aaanTepa u «Nac» Ana ero AobasneHus.

4) BbiNnoNHUTE n3MepeHune Tpex KanmbposoyHbix mep XX, K3 n CH ana nopTta c
NOAKAKYAEMbIM aganTeEPOM.

®yHKUMA UCKAoYeHus / nobasneHna agantepa fOCTyNHa Npu
MpumeyaHue cTaTyce Koppekuuu ownbok Kop nonHon paByx- Tpex-
YeTbIpPeXnopToBOMN Kannbposku (Tabaunua 5.7).

MpumeuaHme Mepes  ucnonb3oBaHMeM  GYHKUMM  UCKAoYeHuAa [/
n

,D,O6aBl'IeHMF| ajantepa, Bbl6epVITe Mcnoab3yembl
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MpumeyaHue

WckniodeHwe agan

: Peseps HKMM

BelbpaTe NopT
1

3afepiKa aganTep
ABTO

Cpepna aganTtepa
Coax

EAWHULIBI 303,
CeKyHAabl

Jn3n. NpoHKLL
1.000649

KpWT. 4acToTa
11y
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KanmbpoBoUHbIN Habop mep.

Ecnu TecToBble MOPTbI MMEIKOT pPa3HOe XapaKTepucTuyeckoe
COMPOTUB/IEHME, PEKOMEHAYETCA  BKAUUTL  PYHKLUMIO
aBTOMaTU4ecKoro Bbibopa Zp (pasgen 5.2.17).

Ona nepexofa B mMeHio OyHKUMM yaaneHusa / pobasneHus
afianTepa — HA*KMUTE NPOrPaMMHbIE KHOMKW:

Kanu6poska > Kaanbposatb > UcKkaloueHue agantepa
Bbibepute HOMep MopTa C MNOAKAOYAEMbIM afanTepom,
Ha)KaB NPOrpaMmHble KHOMKM:

Kanubposka > Kanubposatb > WUckaoueHue apgantepa >

BbibpaTb nopT

YcTaHOBUTE 33afEePXKKY WAM  AJWHY afantepa  KHOMKOWM
3apepKKa apanrep. 3HauyeHue 0 COOTBETCTBYET
aBTomaTmyeckomy onpeaenenuto ABTO.

Ona BblbOpa TMNA /IMHMM  Nepejaym —  HaKmuTe
nporpaMmmHyto KHonKy Cpeaa aganTepa.

BbibepuTe TMN AMHMK Nepepayn:
e Coax

¢ Waveguide

Ona Bblbopa eAuHULbI U3MEPEHUs 3aOEPMKKNU — HaKMUTe
NPOrpamMmHyto KHONKy EaMHULbI 30p3K.

Bbibepute eanHULY N3MepeHua:
e CeKyHAbl

e Mertpbl

YKaxKute 3HauyeHue  [AMINEKTPUMYECKOM MPOHULLAeMOCTH
KHOMKOW [M3N. NpoHUL. B C/Aydyae Bblbopa eauHULbI
n3mepeHnsn 3agepkkn Metpbl.

Mpwn BbibOpe TMNa AMHMKM nepegaum Waveguide ykaxute
KPUTUYECKYIO YacTOTy BOJIHOBOAA KHOMKOW KpuT. yacToTa.
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MocnepoBaTenbHO BbINOJHUTE namepeHue Tpex
XX
KanmbposBouHbix mep XX, K3 u CH ana sbibpaHHOro nopra,
NOAKAOYAA  Mepy M Ha)KMMasA  COOTBETCTBYHOLLYHO
K3 NPOrPaMMHYIO KHOMKY.
B cTpoKe cTaTyca aHanus3atopa BO BPeMA M3MepeHUs
Harp. nHAMUMpyeTCcA coobuieHune «KannbposkKa...». Mo
33aBEPLUIEHUI0O U3MEPEHMA B JIEBOM YAaCTU KHOMKM CTaBUTCA
OTMeTKa.
o OKOHYaAHMIO N3MEPEHUI, HAXKMUTE KHONKY MpumeHuTb.
[MpHMEHKTE
Ecnn TpebyeTcAa OTMEHUTb pe3ynbTaTbl UISMEPEHUA Mep —
OTMeHa

HaXMUTE MPOrpPaMmMHy KHONKy OTMeHa.

[aHHaA KHOMKa He OTMEHAET CYLLLeCTBYHOLLYIO KafIMBPOBKY.
Ecnu TpebyeTca OTMEHUTb CYLLECTBYHOLLYIO KaNMBPOBKY —
OTKNtOYMTE PYHKLMIO KOPPEKLUM OLLUMBOK.

5.2.19.2 fobaBneHne HEN3BECTHOMN NePEMbIYKM

MeTton nobaBneHnsa HEeM3BECTHOM MepembliKM TpebyeT MeHbLIEro Yucia MOAKAYEHUN
KaMBPOBOYHbIX Mep, YemM MeToa UcKatoueHus / nobasneHue agantepa. Hanpumep, ans
3aBEpPLUEHMA NOJIHON ABYXMOPTOBOM Ka/IMBPOBKM HEOOXOANMMO 7 MOAKAKOYEHUN, B TO Bpe-
MA Kak MeToa, UckatodeHua / pobasneHune agantepa Tpebyet 10 NnoaKAOUYEHUA.

[na pobasneHns HeM3BeCTHOM NepPemMbIYKM BbINOHUTE Caeayowme AenNcTBUSA:

1) BbINONHMTE NOMHYIO OAHOMOPTOBYO KAaIMBPOBKY ANA KAXKAO0M0 NOPTa, Nepes,
3TMM BblbGpaB B Nporpamme UCMoib3yemblii KanMbpoBOYHbIN Habop mep;

2) MoakAtoUYMTE NEPEMBIYKY MEXKAY KaXKA0M Napoi NOPTOB U BbINONHUTE U3Me-
peHue. Mo 3aBepLIeHMIO U3MEPEHUI PaCCUMTbIBAETCA U COXPaHAETCA B MAaMATU KaHana Tab-
MUA KaNMbpOoBOYHbIX KOIGOULMEHTOB NONHOM ABYX- / TpeX- / YETbIPEXNOPTOBOMN Kannb-

POBKWU aHAa/NN3aTOpPa.

dyHKumMAa nobaBneHUs HeU3BeCTHOW NepemMblYKM [A0CTYMNHa
MpumeyaHune npwu cTaTyce KoppeKuun owmnbok Kop noaHoi ogHONOPTOBOM
KanMbpoBKKM Ans Kaxaoro nopta (tabauua 5.7).

[na oByXNOpPTOBOro aHanM3aTopa Npu HaMYUK ABYX NOJHbIX
HEeM3B. NepeMbIHKM 0AHOMOPTOBbIX KannmbpoBOK 3aBepwuTte NOJIHYO
ABYXNOPTOBYHO KaMBPOBKY, Ha*KaB NPOrPaMMHbIE KHOMKU:

JNobasneHue

KanwbposaTk
Heu3s. nepemMbluka Kanubposka > Kannbposatb > [lobaBneHue Heus. nepe-

Mbluku > Kaambposartb
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3aBepwnThb
2-NOPTOBYIO Kar.

3aBepwnTh
3-NOPTOBYIO Karl.

3aBeplwnTb
4-NOPTOBYIO Kanl.

[MpHMEHKTE

3ApH. NEPeMbIYKA
ABTO

Cpega npm.
Coax

EAWHWLBI 3aP3H.
CekyHabl

Ou3n. NPOHML.
1.000649

KpuT. yacToTa
11Ty
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[Nna 4yeTbIpEXNOPTOBOro aHaAM3aTopa Npu Hanuumn 2/3/4
NOJIHbIX OAHOMOPTOBbIX KaAMBPOBOK 3aBEPLUNTE NOJHYHO
2/3/4 nopToByto KaAMBPOBKY, HaXKaB NPOrPaMMHbIE KHOMKM:

Kanubposka > Kannbposatb > [lobaBneHune nepembiuku >
3aBepwnTb 2-NOPTOBYHIO Kan.

Kanubposka > Kannbposatb > [lobaBneHune nepembiuku >
3aBepwnTb 3-NOPTOBYHIO Kan.

Kanubposka > Kannbposatb > [lobaBneHune nepembiuku >
3aBepwnTb 4-NOPTOBYIO Kan.

Bbibepute NopTbl, MeXAy KOTOPbIMW NOAKNOYEHA NEPEMbIY-
Ka.

Mo oKoHYaHUIO M3MepeHVIVI, Ha*XMUTE KHOMKY anMeHMTb

YcTaHOBUTE 334€PXKKY UK ANVHY NEPEeMbIYKM KHOMKOM 34pK
nepembiyKn. 3HayeHne O COOTBETCTBYET aBTOMaTUYeCKoMmy
onpeaenennto ABTO.

Ons  BblbOpa TMMa /MHUM  nepefayM —  Ha)XmuTe
nporpammHyto KHonky Cpeaa npm.

BbibepuTe TMN TMHMK Nepeaayn:
¢ Coax

e Waveguide

Ons Bblbopa eguHUUblI U3MEPEHUA 33a4EPMKKM — HaxKMUTe
NPOrpammHyto KHONKY EQUHMLbI 3aPXK.

Bbibepute eanHULY N3MepeHusa:
e CeKkyHAbl

e Mertpbl

YKa)KuTe 3HayeHue  [OM3/IEKTPUYECKON MPOHULAEMOCTU
KHOMKOM [Auan. npoHul. B cCayyae Bblbopa eguHULbI
n3mepeHua 3agepxkn Metpbil.

Mpu BblbOpe TMnNa AvHUKM nepesaydn Waveguide ykaxute
KPUTMYECKYIO YacTOTy BOIHOBOAA KHOMKOW KpuT. yacroTta.
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5.3 PegaKktnpoBaHme KOMMNJIEKTOB Mep

[aHHbIA pasgen onucbiBaeT, Kak BHOCUTb M3MEHEHMA B ONpeaesieHUe KOMMIEKTOB Mep,
006aBNATb UM YAANATb KOMMNEKTbI Mep.

AHanuszaTtop cogepKuT Tabauuy Ha 50 pasINYHbIX KOMMJIEKTOB Ka/JIMOPOBOYHbIX mep. Mep-
BasA YacCTb TabaAULbI COAEPKUT NpeaonpeaesieHHble KOMNAEKTbl KaAMBPoBOYHbIX Mep. BTo-
pas 4yacTb TabauLbl CAYKUT ANA BBOAA NO/Ib30BATE/IbCKMX KOMIMIEKTOB Mep.

BHeceHMe n3meHeHM B npegonpeneneHHble KOMMNAEKTbl Mep MOXKeT notpeboBaTbcsa B
cneayroLwmx Cayyanx:

* /I3ameHeHMe Ha3HayeHMa mep nopTam Ana obecneyeHnsa COOTBETCTBMA TUNA Pasb-
ema (BWnKa, rHe3ao);

e JlonoONHEHWE KOMMJIEKTA Mep MOJ/Ib30BaTENIbCKOM MEPOI, HanpuMmep, Nepembly-
KOW C HEHYNEBOW O/INHOM;

* YTOYHeHune napameTposB mep AnAa nosblileHNA TOYHOCTU KaJ'IM6pOBKM.

BBoA, N0Ab30BaTENLCKUX KOMMIEKTOB mep HEO6XO,CI|MM B Cny4ae OTCYyTCTBMA KOMMNNEKTA Ka-
J'IM6pOBO‘-IHbIX Mep B CNCKe npegonpeaeneHHbIX.

YpaaneHne KOMNNeKToB MepP BO3MOKHO TOJZIbKO 414 NMO/1b30BaATE/NIbCKUX KOMNJIEKTOB Mep.

Jltlobble M3MEHEHMA KOMNAEKTOB MeP aBTOMATUYECKU COXPAHAIOTCA B NMOCTOAHHOM NaMATU
aHanusaTopa. Ona coxpaHeHUsa U3MEHEHUN He TpebyeTca HaXKaTMA CneuManbHON KHOMKK
"coxpaHuTb".

N3meHeHns npegonpeaeneHHbIX KOMMJIEKTOB Mep B /iloboi
MpumeyaHue MOMEHT MOMHO OTMEHWUTb, BEPHYB €ro B UCXO4HOe
COCTOSIHME.
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5.3.1 Tabanua KOMNNEKTOB Mep

Tabnvua KOMNIEKTOB Ka/IMOPOBOYHbIX Mep (PUCYHOK 5.17) chykut ana sbibopa u peaak-
TUPOBAHWNA KOMNAEKTOB Mep.

HanMEHOBAHHE | ONHCEHHE I Bribpath II'Ipe.ﬂonpen. | M3meHEH I HHcno mep ﬂ
1 B 71 500 £GHz Cal Kit (Agilent) v a Het 6
_ 2 |8s03zF Type-h 500 9GHz Cal kit (agilent) da Het g
_ 3 |65054D Type-M 500 18GHz Cal Kit (Agilent) fda Het 6
_ 4 |85054B Twpe-M 500 18GHz Cal kit with Sliding Load (Aagilent) Aa HeT a
_ 5 |0SCK10A-150 | Type-M 500 18GHz Cal Kit (Rosenberger) Aa Het f
_ b 88500 Twpe-M 500 18GHz Cal kit (Maury Microwawve) Aa Het fi
7 850330JE 3.5 mm &GHzf9GHz Cal Kit {Agilent) da Het 6
_ B |8505z8 3.5 mm 26,5GHz Cal Kit with Sliding Load (Agilent) fda Het 10

_ 9 |§s05zc 3.5 mm 26,5GHz SOLTITRL Cal Kit (Agilent) da Het 10 j

PucyHok 5.17 Tabanua KOMNneKkToB KaiMBPOBOYHbIX Mep

Ana nepexona K Ta6m4u,e KOMMN/1EKTOB KaJ'IM6pOBO‘-IHbIX mep
Ha*XMUTe nporpammHblie KHOMKKU:

|  Kanubpoeka

KomMnnekT Mep Kanubposka > KomnaekTt mep
1. 850326/E

Bbibop AN KaAMOPOBKU KOMMJIEKTA MEP OCYLLECTB/AETCA rasoukKon B nose "Bbibpatb”
(paspen 5.2.1).

Bbibop 4NA peAaKTUPOBaHMA KOMMNEKTA MeP OCYLLECTBASAETCA BblAe/ieHMeM LiBETOM CTPO-
KM B TabauLLe KOMMNIEKTOB Mep.

PejaKTMpOBaHNE KOMMNEKTOB KaMBPOBOYHbIX Mep BKIOYAET ABe OCHOBHbIX NPOLEeAypbl:
onpeaeneHne KaMbpoBOYHbIX MeP WU Ha3HAYeHWe KNaccoB KanmbpoBoyHbIX mep. CHavyana
[ONKHa 6bITb BbINONHEHA NpoLeaypa onpeaeneHns KanMbpoBOYHbIX Mep, a 3aTeM npoLe-
Aypa Ha3HaYeHMA KNaccoB KanmMbpoBouHbIX mep. OnpeaeneHne KanmbpoBOUHbIX Mep U Ha-
3HaYeHWe UM KNaccoB NPOU3BOANUTCA B OTAENbHbIX Tabanuax.

B TabanLe KOMNNEKTOB MEP MOXKHO PefaKTMPOBaTb HAMMEHOBAHME U ONMCAHME KOMMNAEK-
Ta. HaumeHoBaHMe NOABNAETCA HA KHOMKAX MEHIO KanMbpoBKKU. OnncaHMe CAYXKUT ANA UH-
dopmaumm nonb3osatens.

B Tabnuue coaeprkaTtbCA TaKKe He penakTMpyemble MHGOPMALMOHHbIE MONA: MPU3HAKK
npeaonpeaeneHHoOro U U3MeHEHHOro KOMMJIEKTa Mep U CHETYMK MEP B KOMIJIEKTE.

5.3.1.1 Boibop KOoMnneKTa mep aNA pefakTUpoBaHUA

B Tabnnue KomniekToB mep (pUCYHOK 5.17) nepemecTuTe BblAENEHNE HA HYXKHYIO CTPOKY
cTpenkamu "Beepx" n "BHU3".

lanouka "BblbpaTh" He UrpaeT poaun npu Bbibope KOMMIEKTa

MpnmeyaHune
ANA pefakTUPOBaHMA, OHa CAYKWUT ANA BbibOpa KOMN/EKTa
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Mep npu Kannbposke.

5.3.1.2 PepgaktnpoBaHme HauMeHOBaHUA U ONMUCAHUA KOMIMIEKTa Mmep

B Tabnuue komnnektoB mep (pucyHok 5.17) nepemectute BblaefeHME Ha COOTBETCTBYHO-
wee none ctpenkamu "snpaso” u "Bneso" n Haxmute «Enter». 3atem BBeguTe HOBbIM
TEKCT B Tabauuy.

| [nAa BbI30Ba BCNOMOraTe/IbHOM 3KPaHHOW KAaBMaTypbl — Ha-
: KMUTE NPOrPaMMHYH0 KHOMKY IKpaHHaA KnaBuaTypa.

SKpaHHan
KNAEHaTYRa

5.3.1.3 OTmeHa uameHeHU npegonpenesieHHbIX KOMMNAEKTOB Mep
B Tabnmue komnnektos mep (pUcyHoK 5.17) nepemecTute BblAeNEeHMUE Ha HYXKHYIO CTPOKY.
| FoMnnerT Mep Ona OoTMeHbl U3MEHEHWI npeaonpeaesieHHOro KOMIMJIEKTa

MEpP — HaXXMUTE NMPOrpPamMmmHYI0 KHOMKY BoccTtaHOBUTL Kom-
NAEeKT mep.

E

BOCCTaHOEHTE
KOMINEKT Mep

BOCCTaHOBUTb MOXHO KOMMAEKTbI, ANA KOTOPbIX YCTAaHOBAEH

anMeanMe n n n n n n
npusHak "[a" 8 none "npegonpeaener” n "nsmeHeH".

5.3.1.4 YpaneHune nonb30BaTE/IbCKUX KOMMNNEKTOB Mep
B Tabnnue KomniektoB mep (PUCYHOK 5.17) nepemecTute BblAeNeHNE Ha HYXKHYIO CTPOKY.
Ona ypanenua n3 1abnumubl NONb30BATENbCKOrO KOMMNIEKTA

Mep — HaXMWUTE NPOrpammHyt0 KHOMKy CTepeTb KOMMAEKT
mep.

EOMONEET MER

‘ CTepeTe

YAanuTb MOXHO KOMMNNEKTbl, A1 KOTOPbIX YCTAHOBAEH Npu-

MpumeyvaHue " " " "
3HaK "Het" B none "npepgonpeaeneH”.
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5.3.1.5 CoxpaHeHMe KOMNNEKTOB Mep B paine

CoxpaHeHue KoMmnaekTa mep B dpaiine npeagHasHaYeHo A5 KOMMPOBaHUA KOMMIEKTa Mep B
APYryto CTPOKY Tabauubl Man gnsa nepeHoca daiiia mexay aHan3aTopamu.

[aHHaA KOMaHZA He TpebyeTca ANA COXPAHEHUA N3MEHEHUI, BHOCUMbIX MO/Ib30BATENEM B
onpeaeneHne KOMMNAEKTa Mep, TaK Kak OHM COXPAHAOTCA aBTOMATUYECKM.

B Tabanue KomnnektoB mep (pMCyHOK 5.17) nepemectute BblAENEHNE HA HYXKHYIO CTPOKY.

| KoMnekT Mep [Ona coxpaHeHMAa KomnneKkta mep B danne — HaxkmuTe npo-
i rPaMmHyto KHOMKy CoxpaHuTb B daiine...
COXpAHHTE B YKaxute nma danna.
darne, ..

5.3.1.6 3arpy3ka KomnneKkToB mep n3 ¢panna

3arpyska KOMMieKkTa Mep OCyLLecTBAAeTca U3 ¢aina, COXPaHEHHOro C MOMOLbIO npeabl-
Aylen KomaHgbl.

B Tabnvue KomniekToB mep (PUCYHOK 5.17) nepemecTuTe BblAeNIEHUE HA HYXKHYIO CTPOKY.

Ons 3arpyskn Komnnekta mep m3 ¢amna — Haxkmute npo-
rPaMMHYI0 KHOMKY 3arpy3utb u3 ¢aina...

SarpysHTh H3 Bbibepute dpann.
tharna...

5.3.2 OnpegeneHne KanMbPoOBOYHbIX Mep

Tabnvua onpeneneHns KanmbpoBOYHbIX Mep (PUCYHOK 5.18) coaepKuT CNMCOK BCEX mep
O4HOr0 KOMMJIEKTa KaAMBPOBOUYHbIX Mep. s mep, onpeaesieHHbIX moaensto, Tabamua co-
OEPXKUT NapamMeTpbl mogenun. [ina mep, onpeaeneHHbIX AaHHbIMKU, NapameTpbl MOAENN He
3aMONHAKOTCA, a S-napameTpbl TaKMX Mep COoAep)KaTbCA B OTAEeNbHOW Tabauue (pas-
aen 5.3.3).

Mepa YactoTa CMELLLEHHE:
1[n} THn | HaHMEHOEAHHE Min | [ax JalEpHEa | £0 | MaTepk
I R Cpen -M- 0rw Qa9 y, 17,411 nc S0 G T00MS
_ 15 i Cpen -F- 0ru Q99 y, Oc S0 F00MG
13 K3 Short -M- 0ru Q9TTy, 17,5817 nc 50,2090 | 2.1002M%fc
_ | & K3 Shiott: -F- orw Qa9TTy, 93 49,99z Q F00MS
|1 Harpyzka Broadband 0ry, Q99 y Oc S0 TO0MS/c
17 Mprdf NiHKa Thru 0ry, 999y Oc S0 TO0MS/c
o o
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MMneAaHE c0-107MF | 10T FiHz | c210 38 FH? | 3108 FiHzd
Harpyskh L1021 | 10 MHiHz | 210033 Hz? | Le 10792 Hjn

| 62,14 -143.07 82,92 0.76

. 119,09 -36,955 26,258 5.5136

. ] ] ] ]

. i i i i

_ | =

Kl L

PucyHok 5.18 Tabanua onpeaeneHna KanmbpoBoOYHbIX Mep

HamnnekT mep [na nepexoaa K Tabavue onpegeneHns KannbpoBoOYHbIX Mep

Ha*XMUTe nporpammHblie KHOMKU:

OnpeaeniTe Kanubposka > Komnnekt mep > Onpegenutb mepbl

MEepb!

5.3.2.1 lobaBneHune mepbl

ONpeAenHTE

Ona nobasneHna mepbl B Tabanuy onpeaeneHua Kanmbpo-
BOYHbIX Mep (PUCYHOK 5.18) — Ha*kmnUTe NPOrpammHyto KHOM-
Ky jo6aBuTb mepy.

AoBaBnTE Mepy

5.3.2.2 YganeHune mepbl

ONpeienTe

Ons ypaneHua mepbl 13 Tabauupl onpeseneHna Kaambpo-
BOYHbIX Mep (PUCYHOK 5.18) — HaXKMUTE NPOrPaMMHYIO KHOM-
Ky YOoanutb mepy.

¥ aanATe mepy |

5.3.2.3 PegaKTnpoBaHuMe napameTpoB Mepbl

Mepemeltasncb nNo Tabanue onpeaeneHma KaanbpoBoUHbIX Mep (pMcyHOK 5.18) ¢ nomolbio
KNaBuLW HaBUraLuuu, BBeAUTE 3HAYEHNA NAPaMETPOB KanMbpoBOYHON Mepbl:

N° mepbl Homep KanubpoBOYHOI Mepbl, YKa3aHHbIN B AOKYMEHTaLUK
Ha KOMMNAEKT KaAnMbpoBOYHbIX Mep (ansa wuHbopmauum

TOJIbKO).
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Tun mepbl

HanmeHoBaHue
mepbl

YacTtoTa min.
YacToTa max.

3ageprkKa
CMeLleHun

Z0 cmeuleHus
MoTepu cmeweHnn
MmnegaHc HarpysKku

CO10™F

C1107%'F/Hz

C2 107%°F/HZ?

C2 107°F/HZ}

L0 107H

154

Bbibupaet TMn mepbl:

XX;

K3;

Harpy3ska;

Mepemblyka/nnHus;

HenssectHaa nepemblyKa;

CKonb3ALLan HarpyskKa;

e TabinyHbIe AaHHbIE.

HanmeHoBaHue Mepbl, KOTOPOE YKa3blBA€ETCA HA KHOMKaX
MEeHHIo KaJ'IM6pOBKM.

3HaYeHMe MMHUMaNAbHOM paboyei YacToTbl Mepbl
3HayeHne MaKkcuManbHoM paboyen YacToTbl Mepbl

3HayeHWe 33a4ePKKM CMELLEHNA B O4HOM HanpasaeHum (c).

3HayeHMe BOIHOBOrO CONPOTUBIEHMA CMmelLLeHus (Q).
3HauyeHKne notepb cmelleHus (Q/c).
3HayeHne ConpoTMBIEHMA COCPEAOTOUYEHHOM Harpysku (Q).

Ons mepbl XX 3HaveHue koadpdpuumeHTta Cy NOMHOMMUANBHOM
bopmynbl KPaeBOM EMKOCTH:

C=C0+C1f +C2f2+ Cgfg

Ons mepbl XX 3HaveHue KoadpdpuumeHTta C; NOIMHOMMUANBHOM
bopmMynbl KPaeBOM EMKOCTH.

Ona mepbl XX 3HayeHne KoaddpuumneHTa C; NOAMHOMMANBHOM
dopMy bl KpaeBON EMKOCTH.

Ona mepbl XX 3HayeHne KoaddpuumeHTta C3 NOAMHOMMANBHOM
dopMy bl KpaeBON EMKOCTH.

Ona mepbl K3 3HayeHne KoadpdpuumeHTta Ly NoNMHOMMANBHOM
dopmMynbl NapasUTHON MHAYKTUBHOCTMU:

L=lo+Lif +L,f2 +13f.



L1 10"2*H/Hz

L2 107 3H/Hz?

L2 10™H/HZ®

5 Kannbposka

Onsa mepobl K3 3HayeHne koaddpuumeHTa L; NOAMHOMUANBHOM
dopmybl NapasUTHON MHAYKTUBHOCTW.

Onsa mepbl K3 3HayeHne koaddpuumeHTa L, NONMHOMUANBHOM
dopmybl NapasUTHON MHAYKTUBHOCTW.

Ona mepbl K3 3HayeHne KoadouumeHTa L3 NnoNMHOMMUANbHOWM
bopmynbl NapasUTHON MHAYKTUBHOCTMU.

5.3.2.4 EgnHUUbl N3MepeHna cmeLeHnA

1
i

EAVHULBI CMeLL.

. CeKyHabi

MeTpbi

Awvan. NpoHUL. cme
1.000649

Ona  nepeKkntoyeHMA eauMHWUL, WU3MEpPEHUs CMELLEeHUA B
Tabnvue onpegeneHns mep (pUCyHOK 5.18) — HaxkmwuTe
NPOrpamMmHble KHOMKMU:

Onpeaenutb mepbl > EAUHULbI cmell,

Bbibepute eanHULY N3MepeHusa:
e CeKkyHAbl

* Mertpbl

Y106bl M3MEHUTL AONINEKTPUYECKYHO NPOHNUAEMOCTb —
Ha*XMUTe nporpammHblie KHOMKU:

Onpepenutb mepbl > Auna. MpoHUL,. cmeleHua

M3meHeHuns AMal'IEKTpW-IeCKOl;'I NPOHNUAEMOCTN AO0CTYNMHO
TOJZIbKO NPU YKa3aHUN CMeLLeEHNA B METPaAX.

Mo yMONYaHUIO yKasaHa AMINEeKTpMYecKas MPOHULAEMOCTb
BO3Ayxa.

5.3.2.5 KonupoBaHue / BcTaBKa mep

ONpeaeniTe

KonHpoEaTe
MERDY

KonvposaTtk BCE
Mepbl

BrTaeMTE

Ona konuposaHUA Mepbl BO BHYTPEHHUI bydep — nepemec-
TUTE BblAENIEHME Ha HYXKHYIO CTPOKY B Tabanue onpeaeneHus
KanMbpoBOUYHbIX Mep (PUCYHOK 5.18) 1 HaxkmuTe nporpamm-
Hyto KHonky KonupoBaTtb mepy nan KonuposaTtb Bce mepbl.

[na BCTaBKN Mmepbl (Mep) U3 BHyTpeHHero bydepa —Haxkmure
NPOrpamMmHyto KHOMKY BcTaBuTb.
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5.3.2.6 NIameHeHMe nopAaaka mep B Tabauue

ONpeienTe

Onsa n3ameHeHUA NopaaKka mepbl B Tabanue — HaxKmuTe Npo-
rpammHyto KHonky Mepa sBepx uin Mepa BHUS.

Mepa EEepx

Mepa EHKz

5.3.3 Tabaunua S-napameTpoB KanMbpoBOYHbIX Mep

Tabanuya S-napameTpoB KaAMBpPOBOYHbIX Mep (PUCYHOK 5.19) cnyKuT gna BBoAA U peaak-
TUPOBAHUA S-NapameTPOoB KaIMBPOBOUYHbIX Mep € TUNOM "TabnnyHble AaHHbIe".

YacToTa MLogi511} | Argisil) | MLogf521} | =]

1§ 300 kM, -68, 9909943 ok -43,1105557 = -0.009139252 ab _I
- 8.2997 My -54.2374114 ab 324935504 © -0.022757509 ab
3 16,2994 My -51.6222527 ab 24, 7392363 ¢ -0.0280713896 a6
_4 24,2991 My -50.3323708 ab 16.159664: © -0.0319002951 ab
o 32,2988 My -49,6650349 b G, 70523194 = -0.034 7230006 a6
_A 40,2935 MMy -49.45:2679 a6 -3,56600003 * -0.0331160104 a6
7 45,2932 My -49,66555%0 b -14.7300243 * -0.0424171271 ab
_& S6.2979 MMy -50, 2559795 ab -26,975221 * -0.046227 7657 a6
_9 G4, 2976 MMy -51.26352964 ab -40, 3702351 = -0.04910035625 ab vI
4 4

PucyHok 5.19 Tabnuua S-napameTpoB KannubpoBOYHbIX Mep

OnNpeienTe
HEp] Ona nepexopga K Tabnuue S-napameTpoB KanMBpPOBOYHbIX
B50326/E Mep — nepemecTuTe BblAeNeHNEe Ha HYXKHYIO CTPOKY B Tabau-
ue onpeaeneHmnn KaanbpoBoYHbIX mep (PUCYHOK 5.19) u Ha-
CNpeAenHTE XMUTE NPOrpammHyto KHomnky Onpeaenutb Tabn. gaHHble.

Tabn, AaHHEIE

MporpammHaa KHonka Onpegenutb Tabn. AaHHble

MpumeyvaHue " "
HeAoCTyMHa, ecnu Tun mepbl He "TabnyHbie gaHHbIe",

Bua Tabanubl pasnnyaeTtca Ana ogHO- M ABYXNOPTOBbIX Mep. 8 o4HOMNOPTOBbLIX Mep Tab-
LA COAEPKUT OAMH NapameTp — Si;. ANA ABYXNOPTOBbIX Mep TabauLa CoaepKUT YeTbipe
napameTpa — S11,521, S12, S22.Bua Tabnunubl onpegensetca nepen ee 3anoNHEHUEM: €CAM
JaHHble BBOAATCA U3 panna — To dopmatom ¢aina Touchstone (slp mnaum s2p), ecan aax-
Hble BBOAATCA BPYYHYIO — TO NO/b30BaTeNb ByAeT 4ONONHUTENIbHO CNPOLLEH 06 3TOM.

[aHHble B Tabanue moryT 6biTb NpeacTaBaeHbl B Tpex popmaTtax no Bbibopy Nosib3oBaTens:

b AGHCTBMTeﬂbHaﬂ M MHUMQAA 4acCTb,
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* NIMHeNHaa amnauTyaa 1 ¢pasa B rpagycax;
e forapudmmnyeckan amnamtyaa B geumbenax u ¢asa B rpagycax.

Mpu KannbpoBKe ANA ABYXNOPTOBbIX MEP AEMCTBYET CneAytollee NpPaBMao: Mepa CHMTaeTcA
nogxkntoveHHor noptom 1 (S11) K NOPTY aHA/M3aTOPA C MEHbLUMM HOMEPOM, 3 MOpPTOM 2
(S22) K nopTy aHanM3aTopa ¢ 6bonbwmnm Homepom. Ecam Tpebyetca "nepesepHyTh" ABYXNOP-
TOBYIO MepY, TO A1 3TOro CAYKUT GyHKUMA "peBepc nopTos".

5.3.3.1 JobaBneHune cTpoKn Tabaunubl

ONpeaennTe
| Tabn. AaHHbIE

Ona pobaBneHuna CTpokM B Tabamuy S-napameTpoB Kanmbpo-
Databased STO BOYHbIX Mep (PUCYHOK 5.19) — HaxKmMTe NPOrpammHyLo KHonN-
Ky lo6aBuTb pag,.

AobaBKTE pAa

5.3.3.2 YpaneHue cTpoku Tabamubl

OnNpeienTe
Tabn, AaHHEIE

Ona ypaneHua cTpoku mn3 Tabnuubl S-napameTpos Kanmbpo-
BOYHbIX Mep (PUCYHOK 5.19) — HaXkMuKTe NPOrpamMMHyH KHOM-
Ky YAaanutb paa,.

¥aannTe paa

5.3.3.3 CtupaHue Tabanubl

ONpeAenHTE
| Tabn. AaHHEIE

Ona yaaneHua Bcex AaHHbIX U3 Tabauupl S-napameTpoB Ka-
Databased STD NMBPOBOYHbBIX Mep (PUCYHOK 5.19) — HaXKMUTE NPOrPaMMHYO
KHOMNKy CTepeTb AaHHbIE.

CTERETE ASHHEIE |

5.3.3.4 Bbibop dopmaTta Tabanubl

POPMAT ASHHE: Ona Bbibopa dopmarta Tabanybl S-napameTpos Kanmbposou-
HbIX Mep (PUCYHOK 5.19) — Ha)KmuTe MPOrpaMMmMHbIE KHOMKM
dopmar > Pean/Muum | Amna/Yron | Amna.nor/Yron.

Awnn, norf¥ron

Pean/MHmmM
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Amnnf¥ron

® Amnn.norf¥Yron

5.3.3.5 PeBepc noptos

ONpeaeniTe
,ﬂ,nﬂ peBepca/OTmeHbl peBepcCa NOPTOB ABYXNOPTOBbIX Mep —

| Tabn, AaHHEIE
Databased STO HaXMUTe NporpammHyto KHonKy Pesepc nopTos.

J  Peeepc mopToE

5.3.3.6 3arpy3Ka gaHHbIx 13 panna

OnNpeienTe

[na 3arpy3ku gaHHbIX U3 daina Touchstone— HaxkmuTe npo-
rPammHyto KHOMKy 3arpy3uTb u3 ¢aina Touchstone...

3”5;;”;; = BbibepuTe TN dalina B oTKpbiBLWEMCA Auanore (s1p uaum s2p)
Touchskone, . N yKaXkute umsa danna.

5.3.4 Ha3HayeHMe KNaccoB KanmMbpoBOYHbIX Mep

HasHauyeHuMe KnaccoB KaMBPOBOYHbIX MEP BbIOPAHHOrO KOMM/IEKTA Mep MPOM3BOAMUTCA B
Tabnuue knaccos (pucyHok 5.20).

HanmeHoBaHuA mMmep 3aHOCUTCA B AYENKM Ta6J1VILI,bI nyTem Bbl60pa M3 CMCKa MepP KoOMMIeK-
Ta.

Kakaana cTpoKa Tabaunubl COOTBETCTBYET Knaccy mep, 0603HaYeHHOMY B ABYX 1€BbIX KO/OH-
Kax Tabaumubl.

Ecnn ncnonb3yeTtcs eANMHCTBEHHAnA Mepa B K/lacce, TO OHa YKasbiBaeTcs B KoJsioHKe "Moa-
knacc 1". EciM cnonb3ykoTca HECKOIbKO Mep AN OAHOro K/iacca, Kak OnNuMcaHo B pasaene
5.2.8, To 3anosHs0TCA KonoHKM "Mogknacc 2", "Moaknacc 3", v Tak aanee.
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Fnacc Mopt Moaknacc 1 Moagnacc £ Moaknace 3 |
1
b
2 9, Open -F-
1 5. Shork -M-
K3
2 10, short -F-
1 1. Lowedband 2. sliding Load 3. Broadband
Harpyzka -
Z 1. Lowdband 2, Sliding Load 3, Broadband
MNepemeMEa 1-2 11, Thru
TRL MNepemsiy 1-2
1
TRL OTpa%
2
TRL M1HHarp 1-2
KN 2

PucyHok 5.20 Tabanua KnaccoB KanMBbpPOBOYHbIX Mep

(e EE L [na nepexona K Tabavue KNaccoB KannbpoBOYHbIX Mep Ha-
¥KMUTE NPOrpaMmHbIe KHOMKMU:

o.J |:| 5 "1' Ei

HazHaumTE Kann6bposka > Komnnekt mep > HazHauutb Knaccbl
FNacCkl

5.3.4.1 PepaktupoBaHuMe TabanLbl KNaccoB

Mepemelancb No Tabanue KNaccoB KannbpoBoUHbIX Mep (pMcyHOK 5.20) ¢ nomolbto Kna-
BMLU HAaBUraUMn, HaxkmuTe «Enter» B HY)KHOW AiUeliKe oA NOABNEHWUA BCM/IbIBAIOLLErO Me-
Hlo. 3aTem BblbepuUTe B MEHIO HaMMeEHOBaHME Ka/JIMOPOBOYHOM MePbl, KOTOPOWN AOKEH
6bITb Ha3HAYeH KNACC M HOMEpP NOPTA, YKa3aHHble B J1IEBOMN YacTh Tabanupl.

5.3.4.2 YpaneHune mep B Tabnumue Knaccos

Mepemelasncb No Tabanue KNaccoB KaanMbpoBoUHbIX Mep (pucyHoOK 5.20) ¢ nomolubto Kna-
BULL HaBUrauum, Haxmumte «Enter» B HyXXHOW AYeKe AN1A NOABAEHMA BCM/IbIBAIOLLIETO Me-
HI0. 3aTem BbibepuTe B MeHI0 CTPOKYy None a/1a OYMCTKM sYerKn Tabanubl, coaeprKallen
HaMMeHOBaHWe yaanaemomn mepbl.

HazHa4MTE 6
Akl Ons ynaneHus Bcex mep B TabauLe KNaccoB — HaXKMUTe Npo-
B5054E rPamMMHY0 KHOMKY OYUCTUTL BCe KNacchbl.
QOYUCTHTE BCE
Knaccoel
B KonoHke "Mopgknacc 1" KannbpoBoUHbIE Mepbl a/IUTb
MpumeyvaHue A P Pel YA

Henb3A.
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5 Kannbposka

5.3.4.3 ®yHKUMA CTPOroro COOTBETCTBUA K1laccam

[aHHaA QYHKUMA CAYXKUT ONA OrpPaHUYEHUA TUNA Mep, AOCTYMHbIX B KaXKAOM Kiacce no
npusHaky cooTtseTcTBuA (Tabnvua 5.9) .Ecan gaHHasa GyHKLMA OTK/IOYEHA, TO BO3SMOMKHO
Ha3HauyMTb mepe nboi Knacc.

Tabanuya 5.9 CooTBeTCTBME KNACCOB M TUNOB Mep

N Knacc mep Tunbl mep
XX,
1 XX
Tabn. paHHble (1 nopT).
K3,
2 K3
Tabn. paHHble (1 nopT).
Harpyska,
3 Harpyska Ckonb3sauan HarpyskKa,
Tabn. paHHble (1 nopT).
Mepembiuka//InHus,
4 MNepemblyka HenssecTHaa nepemblyKa,
Tabn. paHHble (2 nopT).
Mepembiuka//InHus,
5 TRL MepemblyKa
Tabn. gaHHble (2 nopT).
XX,
6 TRL OTparkatensb K3,
Tabn. gaHHble (1 nopT).
Harpyska,
7 TRL /InHmna/Harpy3ska

Mepemblyka/IMHUA.

[na OTKNHOYEHMA M NOBTOPHOTO BKAOYEHUA PYHKLUM CTPOro-
0 ro COOTBETCTBMA KAaccam — HaXMUTE NPOrpaMmMHYI0 KHOMKY
‘ Crporoe cooTB. K/1accam.

J CTporoe cooTe.
Knaccam
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5 Kannbposka

5.3.4.4 ®yHKUMA rpynnoBOro HasHa4YeHnA Homepa NopTa

[aHHana GYHKUMA CAYKUT A8 aBTOMATMYECKOro HasHayeHuA O4HOW Mepbl BCEM MOpTam
KOHKPETHOro Kaacca nNpu ee HasHaYeHUn XoTsa 6bl 04HOMY NOPTY.

Ona BKAYEHUA/OTKAOYEHMA GYHKLMM TPYNMNOBOro HasHa-
YeHMA HOMepa MNopTa — HaAXMUTE MNPOrPaMMHYKD KHOMKY
OAMHAKOB. Mepbl BceM NOpTam.

O AHHAKOE, MEpEl
BCEM NOPTar

5.4 KannbpoBKa MOLLHOCTM NOPTOB

AHal'IM3aTOp noagaepxueaet NOCTOSHHbIN ypoBEe€Hb MOWHOCTM HA BbIXOAE U3IMEPUTE/IbHbLIX
pa3bemoB, C TOYHOCTbIO yKa3aHHOf;1 B TEXHUYECKUX XapPaKTEPUCTUKAX. ypOBeHb MOLWHOCTU
YCTaHaB/INMBAETCA NOZ1Ib30BaTE/IEM.

an nogKnr4eHnn nccnegyemoro yCTpOﬁCTBa MCNONb3YyHKOTCA coeanHAarowmne Ka6em4, 06-
Nagakouine notepamu. Ana noagepxaHuA 6onee TOYHOro YPOBHA MOWHOCTN Ha BXO4€E UC-
cnegyemoro yCTpOVICTBa C y4eTom CoegUHAOLWMNX Kabenen — npegHa3Ha4vyeHa KCIﬂU6p06KCI
mMowHoCmMmu rmopmeoes.

KannbpoBKa MOLLHOCTM MOPTOB OCYLLECTBASETCA BHELUHUM M3MEPUTENEM MOLLHOCTU, NOA-
KNlOYaeMbIM K pa3bemaM Ha KoHLe Kabenew, npegHasHayeHHbIM A8 NOAKNHOYEHUA UC-
cnenyemoro yCTpoicTaa.

MNocne ocyuwiecTsneHunA KaI'IM6pOBKVI MOLWHOCTN NMOPTOB, aBTOMATUYECKN BKIHOYAETCA KOP-
PEeKYUA mMmowHoCcmu riopmaos. B p,aanei/iu.leN\ nonb3oBaTtesib UMEET BO3MOKHOCTb OTK/IO-
YnTb NMBO BKAOUNTD KOppeKUMno MOWHOCTKN NOPTOB.

KaJ'IM6DOBKa MOLWHOCTHU NOPTOB NPOBOANTCA ONA KaXAO0ro nopTta U KaXaoro KaHanaa B OT-
AENbHOCTH.

CoCTOAHME KOPPEKLUMM MOLLHOCTU NMOPTOB UHAMLMPYETCA B
MpumeyaHue CTPOKe COCTOSIHUA Kaxaoro rpadpuka (pasgen 2.5.2), u B
CTPOKe COCTOSAHUA KaHana (pa3saen 2.5.6).

5.4.1 Tabanua KomneHcauum NoTepb

®YHKUMA KOMMEHcaunn noTepb NpeaHasHayYeHa A1 KOMMEHCALMM HexKenaTeNbHbIX Mo-
TEPb MEXAY M3MepUTeNemM MOLHOCTU U KannbpyembiM MOPTOM B npoLecce KaanbpoBKu
MOLLHOCTH. MoTepu, KoTopble HEOBXOAMMO KOMMEHCUPOBaATb 334at0TcA B BMAE Tabauubl:
yacToTa, noTepu (pucyHok 5.21).
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5 Kannbposka

YacToTa I Natepu
1 200kl 0.1 AE
2 1rry, 0.2 AE
3 zrru, 0.4 AE
4 Irry, 0.5 AF
5 |

PucyHok 5.21 Tabnua KomneHcaumm notepb

3HayeHMA NoTepb B NMPOMEKYTOUYHbIX YAaCTOTHbIX TOYKAX MHTEPNONUPYIOTCA NO NNHEWNHOMY
3aKOHYy.

Ta6nmu,a KOMMEeHCaLnnM NoTePb 3a4a€eTCA AN1A KaXKA0ro nopTa B OTAE/IbHOCTU.

Ons KomneHcaumMm noTepb AaHHaA QYHKUMA A0NXKHa ObiTh
MpumeyaHue BKJAOYEHa W Tabauua Jo/mKkHa ObiTb  3anosHeHa Ao
KasIMBbpoOBKM MOLLHOCTH.

5.4.2 MopAanok KanMbpoBKM MOLLLHOCTU NOPTOB

MoaKkntoumMTe U HaCTPOMTE M3MepUTEb MOLWLHOCTM Kak yKasaHo B pasgene 8.10. Mogknto-
YUTE CEHCOP K OAHOMY M3 NOPTOB U BbIMOJIHUTE KaIMOPOBKY KaK OMMUCAHO HUXKE. 3aTem no-
BTOPUTE KAaZIMBPOBKY AN1A OCTaBLUMXCA MOPTOB.

Bbibepute HOmep Kanubpyemoro nopTa NPOrpammMHbIMM
KHOMKamMu:

Kann6bposka > Kannbposka mowHoctu > Bbibpatb nopr.

BrlGpaTe NopT
1

VeTaHoska D YCTaHOBUTE HY/Nb U3MEPUTENA MOLLHOCTU (pekomeHayeTca)
H3M, MOLWHOCTH nporpamMmmHbIMU KHOMKaMU:

Kannbposka > Kanubposka mowHocTM > YcrtaHoBKa "0"
M3M. MOLLLHOCTH.

I'Ipmmeanme: CEHCOP MU3MePUTENA MOLWLHOCTU MOXKET 6bITb
noagKknto4yeH K NOPTY, TaK KakK BO BpemA YCTaHOBKWU HyAA
OTK/IIOYaEeTCA BbIXO,D'HOI‘/‘I CUrHan NopTa.

Ona  ocywecTBneHns KanMbpOBKM MOLWHOCTM MopTa —

KanvbposaTe
Ha*KMMUTE NPOrpPaMMHbIe KHOMKM:
Kanubposka > Kannbposka mowHoctu > Kaambposatb.
Mocne OKOHYaHWMA UMKAA KanuMbpoBKM — aBTOMATUYECKU
MpumeyvaHue

BK/IKOHAETCA KOPPEeKLMA MOLWHOCTMU NOPTa.

5.4.3 BKAtoveHne n oTKAKYEHNE KOPPEKLMM MOLWHOCTU NopTa
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Foppekuma
Brn.

5 Kannbposka

[Nna BKAOYEHNA/OTKNOYEHUA KOPPEKLMN MOLLLHOCTM NopTa —
Ha*XMKUTe NPOrpamMmmHble KHOMKW:

Kanubposka > Kannbposka mowHoctu > Koppekuua > {Bkn.
| OTkn.}

5.4.4 PepakTnpoBaHue Tabanubl KOMNEHcauMm noTepb

an HGO6XOAMNKXFM MCNo/sib30BaHUA ¢yHKuMM KOmMmneHcaunun HOTepb'-3aHOﬂHMTeTa6ﬂM-
Ly n BKAKOHUTE d)yHKLI,MIO KOMMeHCaunnm noTepb A0 nposeaeHUA Kal'IM6pOBKM MOLWHOCTU
nopTOB. Ta6nV|u,a 3aNOJIHAETCA ONA Ka*XA40ro NopTa B OTAE/TbHOCTU.

F.OMNEH:, NOTEPE

MopT 1

AobaBnTh

Yaanute

OYHCTHTE
TabnHuLy NoTEpE

CO0XpaHMTE
TabnHuy NoTepe

3arpysutb
Tabnuuy notepb

FoMneHcauHA
OTER.

Ona pobaBneHMa HOBOM CTPOKM Tabauubl KomMeHcauuu
noTepb — HAXXMUTE NPOTrPAaMMHbIE KHOMKW:

Kanubposka > KaanbpoBka mowHoctn > KomneHc. notepb
> No6aBuTb

HoBasn cTpoka gobasnseTca nocne BblAeNEHHOM CTPOKW.

Ona yaanenusa BblAEe/NeHHOM CTPOKMN— Ha*kKmuTe
NPOrpammHble KHOMKMK:

Kanubposka > Kaanbposka mowHoctn > KomneHc. notepb
> Ypanutb

Ons  ouncTKM Bcen Tabauubl— HaXXMUTE MNpOrpaMmHbIe
KHOMKM:

Kannbposka > KannbpoBka mouwHoctn > KomneHc. notepb
> OuncTUTb TabNULY NOTEPDb

Ons coxpaHeHuA Tabaunubl Ha ancke B dpaiine *.Ict— Haxkmute
NPOrpammHble KHOMKMK:

Kannbposka > KannbpoBka mowHoctn > KomneHc. notepb
> CoXpaHuUTb Tabauuy notepb

Y1obbl 3arpy3nTb Tabauuy ¢ agucke u3 danna *.Ict— Haxkmute
NPOrpammHble KHOMKMK:

Kanubposka > KaanbpoBka mowHoctn > KomneHc. notepb

> 3arpy3uTtb Tabnuuy notepb

Mepemelasncb No Tabauue ¢ NOMOLLbIO KNaBULI HaBUTauUuM,
BBEAUTE 3HAYEHUA YaCTOTbl U NOTEPU.

BKkAtounTe QYHKUMIO KOMMEHCAUUU MOTEPb NPOrPaMMHbIMU
KHOMKamMu:

Kannbposka > KannbpoBka mowHoctn > KomneHc. notepb
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> KomneHcauus

5.5 KannbposKa NnpMemHMKOB

Mpn n3mepeHnn BXOAHOW MoWHOCTM (pasgen 4.4.3) ycuneHue oTAEeNbHbIX NPUEMHUKOB
OTKanNNMBpPOBaHO B 3aBOACKMX YC/IOBUAX NO BXOAY U3MEPUTE/IbHbIX Pa3beMOB.

Ha NPaKTUKe HGO6XOAMMO N3MEPATb MOLWHOCTb Ha BXO4€E Pa3beMOB NOPTOB, o6pa308aH-
HbIX COeAUNHUTE/NIbHbIMU Kabenamm u Apyrumm uenamu, 06J'Iaﬂ,aIOIJJ,MMM noTepAamMmMm. Ana
6onee TOYHOrO n3mepeHna MOWHOCTU Ha BXOA4eE NOpPTOB — npeaHasHaydeHa KGﬂU6p06KG
npuemMHUKOS8.

KannbpoBKa NpMEMHUKOB OCYLLECTBAAETCA NoAaven Ha BXOg Kannbpyemoro nopta curHa-
Na C gpyroro nopta — UCTOYHMKA curHana. KanmbposBka npuemHuKa TpebyeT coeanHeHUs
[ABYX NOPTOB NEPEMbIYKON.

Ana pocTnxeHus HamBbICLEN TOYHOCTU KaJ'IM6pOBKM NPUEMHMKa — B NOpPTE MUCTOYHUKA
AO0/1KHa 6bITb nposegeHa KCIﬂU6pOGKG mowHocmu. Ecnn Ka}'IM6pOBKa MOLWHOCTN NOPTa —
MCTOYHWMKA HE NpoBOAMNNIaCb, TO ANA NONAYyYEHUA YOOBNETBOPUTENBHOIO pe3yabrtaTta, coean-
HUTE pa3beM Kanm6pyeN\oro nopTa C pa3bemMoM NopTa — UCTOYHUKA Ha I'IMLI,eBOl;'I naHenu.

Mocne ocywecTBAeHNA KaNMBPOBKN MPUEMHUKOB, aBTOMATUUYECKN BK/IKOYAETCA KOppeKyus
npueMHuKkos. B ganbHeliwem nosib3oBaTe/lb UMEET BO3MOXKHOCTb OTKIOYUTb MO0 BKAIO-
YUTb KOPPEKLUMIO MPUEMHUKOB.

KannbpoBKa NpMeMHMKOB BO3MOXKHA TO/IbKO A5l TECTOBbIX MPMEMHMKOB KaxKAOro nopra:
3TO NpUeMHUKN A n B ansa ABYyXNOPTOBOro aHa/iM3aTopa U npueMHukn T1-T4 gna yeTtbipex-
NOPTOBOro aHasnn3aTopa (pucyHkn 4.5 — 4.6).

KaJ'IM6DOBKa NPpUemMmHMNKOB NMNPOoBOANTCA ONA KaXKA0ro nopta N KaxX40ro KaHasa B ot4e/ibHO-
CcThn.

CocTosAHWe KoppeKuMn NPUEMHUKOB MHOMLMPYETCA B CTPOKE
MpumeyvaHue COCTOAHMA Kaxgoro rpaduka (pasgen 2.5.2), U B CTpoke
COCTOAHMA KaHana (pasaen 2.5.6).

5.5.1 NopAaaok KannbpoBKN NPUEMHUKOB

CoeauHUTe NepemblvKoli Kanubpyemblit NOPT M NOPT — UCTOYHUK CUTHANA.

BblﬁepVITe HOMep Kanm6pyeM0ro nopTta nporpamMmmMmHbIMU
| MPEHEMHHES KHOMKaMu:

KanvbpoBka

Kanubposka > KannbpoBKka npuemHuka > BbibpaTtb nopt

BrlGpaTe NopT
1
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MopT HCTOYHKES
2

KanubposaTb
TECTOBbII NpM.

KanubpoBaTb
OMOPHbIA MPM.

Kanwbposatb 0b6a
npM.

MpumeyvaHue

5 Kannbposka

Bbibepute  HOomep MmopTa —  MUCTOYHMKA  CUrHana
NPOrpaMmMHbIMM KHOMKaMM:

Kanubposka > Kannbposka npuemHuka > MopTt UCTOYHUKA
Onsa ocywecTtBneHns KanmbpoBKM TeCTOBOrO MpPUEMHUKA —
HaXMUTE NporpamMmmHble KHOMKW:

Kanubposka > Kanubposka npuemHuka > Kanubposatb
TeCToBbIA NpM.

Ana ocyuwiecTtesneHnA KaﬂM6DOBKM OMOPHOro nNpUemMHHuKa -—
HaXXMUTe nporpammHblie KHOMKU:

Kanubposka > Kanubposka npuemHuka > Kanubposatb
OMOPHbIN NpM.

Ana ocyuwecTsneHumA KafIM6p03KM TECTOBOINroO M ONOPHOrTo
NMPUEMHUKOB — HaXXKMUTE NMPOrPaMMHbIE KHOMKWU:

Kannbposka > Kannbposka npuemHuka > Kannbposatb 06a
npm.

Mocne OKOHYaHMA LUMKNA Kal'IVI6pOBKVI — daBTOMaTU4eCKU
BK/IKOYaeTCA KOoppeKuna npuemHmKa.

5.5.2 BKatoveHne 1 OTKNoYEeHNE KOPPEKLUN NPUEMHUNKOB

K.anvbpoEka
MEHEMHHES

Fopperuna
Bkn.

Ana BKJ'II'O‘-IeHMﬂ/OTKIII'O‘-IeHMﬂ KOppeKunn npmnemHmKa — Ha-
KMUTE NPporpammHbliE KHOMKKU:

Kanubposka > Kanubposka npuemHuka > Koppekuusa >
{Bkn. | OTKn.}

5.6 CKanapHas KannbpoBKa cmecutenem

CkanapHas KanmMbpoBKa cMmecutesieih — Hanbosiee TOYHbIN METOA KaiMbpoBKK, NCNOb3Yye-
MbI AN UBMEPEHUA CMECUTE/IEN B PEXKUME CMELLLEHUA YacToTbI.

CKranapHasa KannbpoBKa cmecuTenein — TpebyeT npumeHeHMA KannbposouHbix mep K3, XX,
HarpysKu U U3MepUTENA MOLLHOCTU (PUCYHOK 5.22). MoaKNoYEHNE U HAaCTPOMKa nsmepure-
N MOLLLHOCTM onucaHbl B pasaene 8.10.
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----- K3 K3 C-
ITopr 1. 8@ ) cH oy (1@ Tlopr 2

opr 2

—

T

HBMG]DI/ITGJIB MOIIHOCTH

H3meputens MOIIHOCTH

PucyHoK 5.22 Cxema cKansapHoM KanmbpoBKa cmecuTenei

CKranApHasa KannbposKa cmecuTenei No3BoAAeT U3MEPATb:
* [TapameTpbl OTpaXKeHUA S11 1 Sy, B BEKTOPHOM dopme;
e [lapameTpbl Nnepenaumn S;1 1 S1,B cKanapHoi dopme.

Mepen KannbpoBKOW HEOBXOAMMO BbINMOAHUTL Caeayloline npeaBapuTe/bHble YCTaHOBKM
aHanM3aTopa: Ha3HauyWUTb aKTUBHbIMA KaHa/l, YCTaHOBWUTb MapameTpbl KaHana (4aCTOTHbIN
AnanasoH, nonocy MY u apyrue), yCTaHOBUTb KOMMAEKT KaanbpoBOUYHbIX Mep. BKAOUUTL
PEXMM CMELLEHWNA YaCTOTbl M YCTAaHOBUTb NapaMeTpPbl CMeLLEeHUs NOPTOB.
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5 Kannbposka

CKanapHasa KannbpoBKa cmecuTenielr MOXKET OCYLLLEeCTBAATLCA
6e3 cmelleHMa 4acToTbl. Pexmm cmelieHMa MoXKeT ObiTb
BK/IIOYEH MNO3XKEe NpPU U3MEPEeHUU cmecutesnei. B Takom

MpumeyaHune Cny4vae yCTaHOBKM 6a30BOro YacTOTHOrO AMana3oHa AO0/XKHbI
NnepeKkpbiBaTb YaCTOTHblE AManasoHbl MOPTOB B  peXume
cmellenmna. JaHHbii cnocob yaobeH, HO obiagaeT MeHbLUen
TOYHOCTbIO, TaK KaK MCMONb3YeT MHTEPNONALMIO.

Ona nepexoda K cKanapHoi KannmbpoBKe cmecuTenen -—
HaXXMWUTE NPOrPamMHbIe KHOMKM:

Kanubpoka > KanubpoBka cmecutenen > CKanApHan
KannbpoBKa cmecutenei

BIGPaTb NOpThI | [na  4eTbipexnopToBOr0o aHa/AM3aTopa BblbepuTe NOPTHI,
1-2 HaykaB Ha KHOMKyY BblbpaTb NopTbl.
HanpaeneHue BbibepuTe HanpasaeHue:
MpAMO
¢ Mpamo
* PeBsepc
® Bce

Haxkmunte nporpammHuyto KHonKy OTpaxkeHue MopTt N.

|-||:||:|T ]_ |:|T|:| e

- Moakntoumte K nopty N mepbl K3, XX, HarpysKa Kak noKka3aHo

Ha pUCyHKe 5.22. [1na Kaxaon mepbl BbINOJHUTE U3MeEpPEHUe,
Y HarkaB KHOMKKW ¢ 0603HavYeHnem TMna mepbl.

B cTpoKe cTaTyca dHa/In3aTopa BO BpemMA WU3IMepeHnAa

K3 MHANLMPYETCS coobleHne «Kanubposka...». Mo
3aBEpLUEHUI0O U3MEPEHMA B JIEBOW YacTM KHOMKM CTaBUTCA
Harp. OTMeTKa.
Broadband

MoBTOPUTE M3MEpPEHMUA A/ BTOPOro NnopTa.

HaxkmuTe nporpammHyto KHonKy Mepem.
Mepem.
MpucoegmMHUTE KaNMOPOBOYHYIO MepPy MEPEeMbIYKU MeXAy

n3mepuTenbHbIMM  nopTamu. Ecam  pasbembl  NopToB
AOMNYCKalOT HEeNocpeAcTBEHHOE COeAMHEeHME — MNPOCTO
coeguMHUTE UX (Nepemblyka C HY/NEBOM 3/1IEKTPUYECKOM
ANIMHOW). BbINONHUTE M3MEpPEHME, HaXKaB COOTBETCTBYHOLLYHO
NPOrPaMMHYIO KHOMKY.

B cTpoke cTaTyca aHanu3aTopa BO BPEMS W3MepeHun

nHAnUMpYyeTCs coobuieHune «KanubposkKa...». Mo
3aBEPLUEHUIO U3MEPEHMUA B JIEBOM YaCTU KHOMKW CTaBUTCA
OTMeTKa.
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5 Kannbposka

Ha*kmute nporpammHyto KHONKy MoLHOCTb.

YCcTaHOBUTE HY/b U3MEPUTENA MOLLHOCTM MPOrpaMmmHOMN
KHOMKoM YcTaHoBKa "0" M3M. MOLLHOCTH.

YcTraHoBKa '0' u3M.
MOLLHOCTH

CeHCop MOMKeT bbITb MOAKNOYEH K NOPTY, TaK Kak BO Bpemsa

MpumeyvaHue N
YCTAaHOBKW HY/IA OTK/II0YAEeTCA BbIXOAHOW CUrHaN NopTa.

Noakntouunte n3MepuTesib MOWHOCTU K NOPTY N. BbinonHute

SRS M3MepeHue, HaxKas NPOrpamMmmHyto KHonky MopT N.

B 3asucmmoctn ot Bbl6paHHOI'O HanpasaeHWA, NOBTOpPUTE
namepeHune gna BToporo nopTa.

B cTpoke crTaTyca aHanuM3aTopa BO BPEMS U3MepeHus
nHaANUMpyeTca cooblieHne «M3m. mowH: mamepeHuer. Mo
3aBEPLIEHMIO U3MEPEHMA B /IEBON YaCTU KHOMKW CTaBUTCH
oTMmeTKa.

[na 3aBeplieHna KaAMBPOBKM — HaXKMWUTE NPOrPamMmHyto

MpHMEHKTE KHONKY MpumeHunTb.

Ecan Tpebyerca OTMEHUTb pe3ynbTaTbl U3MEPEeHUs mep —

e HaXXMWUTe MPOrPamMMHYI0 KHOMKY OTmeHa.

[aHHasa KHOMKa He OTMEHSEeT CyWecTBYOLWY KanubpoBKy.
Echn TpebyeTca OTMEHWUTb CyLLECTBYHOLLYIO KanMBPOBKY —
OTK/OUUTE PYHKLMIO KOPPEKL MU OLLIMBOK.

MpoBepuTb COCTOSIHME KANMOPOBKM MOMHO B CTPOKe
MpumeyaHue COCTOAHMA KaHana (Tabnnua5.7) M B CTPOKE COCTOAHUA
rpadmka (cumsonbl SMC).

5.7 BeKTopHana KaninbpoBKa cMecuTeien

BeKkTopHaa KaAnbpoBKa cmecutenel — MeTos KannbpoBKM, UCNOIb3YEMbIN A1 U3MEPEHMUA
CMecuTenein, KOTopblit NO3BONAET U3MEPATb B BEKTOPHOM Ppopme KaK NmapameTpbl oTparke-
HUSA, TaK M NapamMeTpbl nepeaayun, B Tom yncae ¢pasy 1 B3 KoapduumneHTa nepeaavn.

BeKTopHble namepeHus cmecuTenemn Tpe6y|0T A0ONONHUTENBHOIO CmecuTena C d)Ml'IprOM,
Ha3blBaeMbIN Kal'll/l6pOBO‘-IHbIM cmecuTenem.

cDI/IJ'Ipr CNIYXUT ON1A BblaeneHna yactotbl M4, KoTopasa cnyxut BXO,LI,HOIZ yacToToM muccne-
AyeMOoro cmecntena:

* BY + Ter;
e BY —Ter,
e [eT—BM.

168



5 KannbposKa

KannbpoBOYHbIN U M3MepaeMbli cMecuTeNb paboTatoT OT 0b6LLero reHepaTopa 4YacToTbl re-
TepoAamHa.

BeKkTopHble M3MepeHUa cmecuTenem — 3TO KOMOWHauMAa ABYXNOPTOBOM KanMOPOBKU W
DYHKLUMM UCKAOYEHMA Lenn (pUCYHOK 5.23).

JByxnoprosas
KaJTHOpOBKa

HcKiIroueHue uenu |

Kanubposounblit Lo Hcenenyemblii
cMecuTeNb/@uisTp CMEeCHUTeIb

PucyHok 5.23 BeKkTopHble U3MeEpPEHMA CMecuTenemn

®YHKLMA UCKNIOYEHUA Lenun TpebyeT gns ceoelt paboTbl dalin ¢ S-napameTpamum uenu. MNo-
NyyeHue Takoro daina gns napbl KAAMBPOBOYHBIN cmecuTenb / GUALTP — HA3bIBAETCA BEK-
TOPHOWM KanMbpoBKOW cMecUTeNeN.

Ana nonyyeHus daina S-napameTpoB napbl KanMbpoBOYHbIN cmecutens / GunbTp — uUc-
No/Ib3YIOTCA U3MEPEHUSA TPEX KaNnbpoBoUHbIX mep K3, XX, HarpysKka (pucyHok 5.24).

JByxnoprosas
KaJanbpoBKa

| BekTopHas kanmnOpoBka

Hccnenyembrit
CMecUTENb

KanubposouHbiit
cMecuTenb/DuisTp

PucyHok 5.24 BektopHasa KaainbpoBKa cmecutenem
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5.7.1 MopAaaok npoBeAeHnA BEKTOPHOM KaMBPOBKM cmecuTene

Mepen KanMbpPOBKOM HEOOXOAMMO BbINO/IHUTL Caedylolme NpeaBapuTe/ibHble YCTaHOBKU
aHanM3aTopa: Ha3HayuUTb aKTUBHbIA KaHa/, YCTaHOBUTb MapamMeTpbl KaHana (4acTOTHbIN
AvanasoH, nonocy MY u gpyrue), ycTaHOBUTb KOMMNEKT KaMBPOBOYHbIX Mep.

e [TpoBecTn ABYXMNOPTOBYIO KAaNNOPOBKY;
e CobpaTb cxemy BEKTOPHOW KannbpoBKu;

® YCTaHOBMUTb YaCTOTY U MOLLIHOCTb BHELLHEro reHepaTopa.

BeKTopHaA Ona nepexopa K BeKTOpHoi KannbpoBke cmecutenen -
| KanWhp. CMECHT,

HaXXMUTE nporpammHblie KHOMKKU:

Kanubposka > KanubpoBKka cmecuteneit > BeKropHas
KannbpoBKa cmecutenei

BiifipaTh nopT Bbibepute HOmep MnopTa, K KOTOPOMY  MOAK/IIOYEH
1 Ka/MOPOBOYHbIA CMEcUTENb — HaXMUTE NPOrpamMmHyto
KHOMKy Bbl6paTb nopr.

BBeguTe 4acToTy BHELWHero reHepaTtopa NPOrpaMmmHOM

FeTepoamH
Ory KHONKow lNetepoauH.
Y Bbibepute 4yacToTy, KOTOpYIO Bblaenser dbunbTp
BY + et nporpammHom KHonko MY:
e BY +TlerT;
* BY-Ter;
e et - BM.
MoakntounTe K Bbixogy dunbtpa MY mepbl K3, XX, Harpysku
* KaK MOKa3aHO Ha pUCYHKe 5.24. BbINOAHUTE W3MepeHue,
HarKkaB KHOMKy ¢ 0603HavyeHnem TMna mepbl.
K3 B cTpoke cTaTyca aHanus3atopa BO Bpema U3MepeHUs
nHAnUMpYeTCS coobuieHune «Kanubposka...». Mo
Harp. 3aBEPLUIEHMNIO U3MEPEHMA B JIEBOM YacTM KHOMKKU CTaBUTCS
Broadband
OTMeTKa.

CoxpanHTs tharin Ona 3aseplieHua Kanvm6posr<m — HaXXMWUTE NPOrpamMMHYo
Touchstone KHonKy CoxpaHuTb ¢aiin Touchstone.

Mo Ha)aTUK KHOMKM PaccyMTbIBAtOTCA S-MmapameTpbl Napbl
KanMbpoBOYHbIN cMmecuTeNb/PUNbLTP 1 coxpaHatoTca B daine
¢dopmata Touchstone. ima daiina BBOAUTCA B OTKpbIBLUEMCA
avanore.
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;BT oy Echn BbibpaHa ¢yHKUMA BKAOUMTD NpPU COXpPaHEHUU, TO
COXPAHEHKH dann S-napameTpoB nepenaeTca B GYHKUMIO WUCKAOYEHUA
Luenn n aaHHaa GyHKLMA BKAKOYAETCA.

MNpoBepuTb COCTOAHWE KANMOPOBKM MOXKHO B CTPOKe
MpumevaHue coctosiHMA rpaduka — cumeonbl F2 n UcK (pByxnopTtoBas
KannmbpoBKa U GYHKLMA UCKNOUEHUA LLenu).

5.8 ABTOMATUYECKUN KanMbpOoBOYHbI MOAaY b

ABTOMaTMYECKMIA KanMBpoBOUHbIN Moaynb (aanee — AKM) — cneumnanbHoe yCTPOMCTBO MNo-
3BO/IAOLEE aBTOMATM3MPOBATb MPOLLECC KaMBPOBKMN (KOppeKuMn pesynbTaToB Mamepe-
HWI) aHann3aTopoB. KaanbpoBKa OCYLLECTBAAETCA NyTEM aBTOMATUYECKOro NOAK/YEHUA
K U3MEepUTENbHbIM MOPTaM aHaNM3aToOpPa BHYTPEHHUX MEpP OTPaXKeHUs 1 nepenayn.

Mogens AKM nopbupaetca B COOTBETCTBUM C MCMONAb3yEMbIM aHANM3aTOPOM: paboumm
AMana3oHOM YacToT, KONMYECTBOM M3MEpPUTE/IbHbIX NOPTOB M TUNOM coeaunHuTenen. Bea
NnHerka AKM npepcTasneHa Ha cante OO0 «M/TAHAP», a noapobHble TEXHUYECKME XapaK-
TEPUCTUKM B JOKYMEHTe «ABTOMATUYECKME KaiMbpoBOYHbIE MOAyAN. PyKOBOACTBO MO 3KC-
nayataummn».

[BYXNOPTOBbI aBTOMATUYECKUI KannbpoBouHbii moaynb ACM2520 ¢ Tunom coeanHute-
nen 3,5 mm, posetka n pabounmm gmanaszoHom yYactoT oT 100 Ky, go 20 Ty, npeacraBaeH Ha
pucyHke 5.25.

PucyHok 5.25 ABToMaTMYeCcKMiN KaaMbpoBOYHbI moaynb ACM2520

Ncnonb3oBaHne AKM BMeCTo MexaHM4YecKoro Habopa KanMbpoBOYHbIX Mep AaeT psag npe-
MMYLLECTB, rapaHTUPYIOLWMX BbICOKYIO TOYHOCTb M3MEPEHUM U YBEIMYEHME CPOKA C/YKObI
N3MepUTENbHbIX NOPTOB aHa/M3aTopa. TOYHOCTb M3MepeHuit obecneynBaeTca NPELN3NOoH-
HbIM OMNMMcaHMemM mep (COCTOAHWI) MoAyNA, CTabUNbHOCTbIO BbIOPAHHOM KOHCTPYKUMKN M
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npumeHeHnem GyHKUMIM yyeTa apelida TemnepaTypbl U CaMOANArHOCTUKKN B BUAE AOBEPU-
TenbHoro Tecta. OgHOKpaTHOE NOAK/OYEHNE MOAYNA NPU KannubpoBsKe:

* MpoANseT pecypc NopTos aHaM3aTopa;

® YMEHbLUAET Harpysky Ha TEXHUYECKUI MEePCOHas, CHUXaA BEPOATHOCTb OLIMOKMK
HEKOPPEKTHOIO MNOAKAOYEHUSA TOM U UHOM Mepbl;

* fleNaeT NPOLECC M3MEPEHUI MaKCMMaNbHO MPOU3BOAUTENbHBIM.

AKM nmeeT aBa MAKM YeTbipe BbICOKOYACTOTHbIX Pa3bema ANA NOAKAOUYEHNA K MOPTAM aHa-
nuvsatopa u pasvem USB ana ynpasneHua. B ceoem coctase AKM cogepuT 3/1eKTPOHHble
K/IIOUM, MepeK/IoYatowme pasanMyHble MMNeAaHCbl OTPAXKeHUA U Nepeaayun, u Namatb Ans
XPaHEHUA TOYHbIX 3HAaYEHUI S—NapameTPOoB 3TUX MMMNEeAaHCOB.

KannbpoBKa ocyuwiecTBnserca Nporpammoin aHaan3atopa B MOJHOCTbIO aBTOMATUYECKOM
pexume. MNocne nogknoveHns AKM onepatopom nporpammHoe obecrneyeHme aHaM3aTo-
pa aBTOMATU3MPYyeT OCTaBLUYIOCA Npoueaypy KanubpoBKWU: NMepekNtovyaeT pas/inyHble Co-
ctoAaHnA AKM, M3mepseT Ux U paccunTbiBaeT KanmbpoBouHble KOIPPULMEHTbI, MCNONb3YA
XpaHawmeca B namatn AKM gaHHble.

5.8.1 O6bwme cBegeHmna o6 AKM

Tunbl KannbpoBKKU

Bce moaynu nopaeprKmBatoT TPU BUAA KanMBPOBKMK:
* N0/IHaA 04HONOPTOBAA KaNMBPOBKa;
® OAHOHaNpaB/eHHan ABYXNOPTOBAA KaNMBPOBKa;
* No/IHaA ABYXNOPTOBasA KanMbpoBKa.
YeTbipexnopToBble MOAYM AONONHUTENbHO NOAAEPKMBAIOT:
* N0/IHaA TPEXNOPTOBasA KaNMBbPOBKA;

® MMOJ1IHAA YETbIPEXNOPTOBAA KafIM6pOBKa.

Mpu nposeaeHnn OZIHOMOPTOBOW KaIMbpoBKU
MpumevaHue pekomeHayeTcA MNOAKAYATb COrNACOBAHHYK Harpysky K
Heucnonbzyembim noptam AKM.

Xapakrepusaums

XapakTepusaumen HasblBatoT Tabaunuy S — napameTpoB BCeX COCTOAHMM Katouen AKM, xpa-
HAwytoca B namatn AKM. Xapaktepusauma 6biBaeT 3aBoAcKas M Nosb3oBaTesibckasn. AKM
MMeeT ABa pasgena NaMATU: 3alMLLEHHDBIN U He 3aWMLEHHbIN AnA 3anucn. B nepsom xpa-
HUTCA 3aBOACKAA XapaKTepu3auma, BTOPOM NpeaHasHaAyvYeH AnA 3anucu Ao Tpex NoJsib3oBa-
TEeNbCKUX XapaKTepusauunit. MNepen KanMbpoBKOW MoOAb30BaTENb MMEET BO3MOXHOCTb Bbl-
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6paTb O4HY M3 XapaKTepusauui: 3aBOACKYIO MAM MOJIb30BaTeNbCKY0. CMbICA NO/b30Ba-
TEeNbCKOM XapaKTepu3aluMmn 3aK/14YaeTcss B BOSMOXKHOCTK 3anucatb S — napameTtpbl AKM ¢
npucoeauHeHHbIMKU agantepamm K noptam AKM.

MporpammHoe obecneyeHre MNO3BONSAET MPOBECTU MONAb30BATE/NbCKYIO XapaKTepu3auuio
3anucaTtb gaHHble B AKM "oaHum HaxaTtnem KHonku". Heobxoammbim ycnoBmem ana sToro
ABAAETCA NpeaBapuTenbHas KanmbpoBKa aHanM3aTopa ¢ KoHoUrypaumen nopTos, COBMeEC-
TUMOM C KOHOUrypaumen noptos AKM.

ABTOMaTHUeECKanA opueHTauua

OpwueHTaumein HasbiBaeTca cooTseTcTBue noptoB AKM noptam aHanmsaTtopa. B otanume ot
NOpPTOB aHann3aTopa, KoTopble HymepytoTca undpamm, noptel AKM obo3HavatoTca ante-
pamu A un B.

OpuveHTauma 3agaetca NMbo Bpy4YHyO onepaTtopom, Mbo onpeaenseTcs aBTOMaTUYECKW.
Cnocob opuMeHTauum py4yHon Uanm aBTomaTUYecKuii BbibupaeTcsa onepaTtopom. Mpu aBToma-
TMYECKOM crnocobe opueHTauuMm nporpammHoe obecneyeHuMe aHaM3aTopa Kaskabli pas
nepen npoueaypor KaaimbpoBKM UM XapaKTepusaunmn onpeaenset opmeHtaumo AKM.

HeussecTtHas nepembiyKa

Mepemblyka peanmsyemasn BHYTPUM AKM C MOMOLLbIO 3N1EKTPOHHbIX KAtoyel obnagaert note-
pamun. Moatomy ans obecneyeHUs 3afaHHON TOYHOCTM KAaNMBPOBKM HEOBXOAMMO TOYHO
3HaTb NapameTpbl NepemblyKu, TM60 UCNONb30BaTb a/ITOPUTM HEU3BECTHOMN NEPEMBIYKU.

MporpammHoe obecrneyeHne No3BONSET UCNONb30BaTb 06e 3T BO3MOMKHOCTU. B mamaTtu
AKM xpaHaTca S — napameTpbl NepemblYKM, KOTOpble UCMONb3YHOTCA ANS BbIYMCIEHUA Ka-
NMBPOBOYHbIX KOIPPULUMEHTOB. ECIN XKe UCNONb3yeTca aNropuTM HeM3BECTHOM Nepembly-
KW, TO YKa3aHHble NapamMeTpbl HE UCMO/b3YHOTCA.

TepMOKOMHEHcaLI,Mﬂ

Hanbonee TouHaa KannbpoBKa gocturaetca npu temnepaTtype AKM, npu KoTopoit nposo-
AWNacb ero xapaktepusaymsa. [pn OTKAOHEHMN OT AaHHOM TemnepaTypbl, napameTpbl AKM
HAUYMHAOT OTKAOHATLCA OT 3aMUCAHHbIX B MaMATU. ITO NPUBOAUT K YBEUYEHUIO MOrpeLlHO-
CTV Kannbposku AKM.

Ona KomneHcauum TemnepaTypHoi norpewHoctn, AKM o6napatoT dyHKUMEN TEpMOKOM-
neHcaumn. TepmMOKOMMNEHCAUMA — 3TO NPOrpamMmmHas QYHKUUA KOppeKLUn S-napameTpos
AKM, ocHOBaHHaa Ha AaHHbIX O ero TeMnepaTypHOM 3aBMCMMOCTU U OAHHbIX OTAATYMKA
TemnepaTtypbl BHYTPM AKM. TemnepaTypHaa 3aBUCMMOCTb KaxKaoro aksemnaapa AKM cHu-
MQeTCA B 3aBOACKUX YCIOBUAX U COXPAHAETCA B €r0 NaMATH.

Monb3oBaTe/ib UMeeT BO3MOXHOCTb BK/IIOUUTb AN OTKAOUYUTL GYHKLMIO TEPMOKOMMEHCa-
UK.

[JoBepuTtenbHbIl TECT

AKM uMeIOT A0MNONHUTENbHOE COCTOSIHME — aTTEeHHATOp, KOTOPbIM He WMCMONb3yeTcs BO
Bpemsa KafMbpoBKU. ATTEHI0ATOP UCMNO/b3YeTCcA AN NPOBEPKU AENCTBYIOWEN KaMBPOBKY,
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npoBeaeHHON Kak ¢ nomoubio AKM, Tak 1 nobbim Apyrum meToaom. Takas NpoBepKa Ha-
3blBaeTCA A0BEPUTE/IbHBIM TECTOM.

[loBepuTeNbHbIN TECT 3aKN04aAETCA B O4HOBPEMEHHON MHANKALMM Ha 3KpaHe aHanM3aTopa
M3mepAembIX 1 3anncaHHbIX B namatn AKM S—napameTtpoBs aTTeHtoatopa. M3mepeHHble na-
pameTpbl MHANLMPYHOTCSA Ha rpaduKe AaHHbIX, @ cuMTaHHble M3 AKM — Ha rpadmke namaTu.
Monb3oBaTeslb UMeET BO3MOKHOCTb CPaBHUTb ABa rpaduka, oueHUTb CTeneHb UX coBnaae-
HMA U caenaTb BbIBOA KOPPEKTHOCTM NPOBEAEHHOM KannbpoBKU.

[nA [geTanbHOro CpaBHEHWMA MO/Ib30BATE/Ib MOXKET MCMO/Ib30BaTb QYHKUMIO MaTeMaTUKM
(meneHnsn) paHHbIX U NaMATK.

5.8.2 MNoaroTtoBKa K aBTOKaIMbpoBKe

Mepepg kannbposkoit AKM Heob6xo4MMO BbINOAHUTL CAeAyowmMe NpeaBapuUTe/bHbIe yCTa-
HOBKM aHa/NM3aToOpa: Ha3HAYUTb aKTMBHbIM KaHas/, YCTAHOBUTb NapaMeTpbl KaHana (4acTtoT-
HbIX AnanasoH, nonocy MY n gpyrue).

MNoakntoumnte AKM K noptam aHanusatopa, USB nopt AKM noakntoumte K USB nopTy KOm-
nbtoTepa unm aHanusatopa (O630P-304, O630P-804, O630P-808).
ABTOKAN, MO [na nepexoaa K aBTOKaNIMOPOBKE — HaXXMUTE MPOrpamMmMHble
ACMB000T KHOMKMU:

Kanubposka > ABTOKannbpoBKa

Ona Bblbopa XapaKTepusauum — HaXmuTe NPorpammHble

XapakTepusauma
3aBoackan KHOMKW:
Kannbposka > ABTOKanMbpoBKa > XapaKkTepusauuma
® 3aBoacKan
BbibepuTe xapaKkTepusaumio:
Monbsl ¢ 3aBopgcKasa
¢ Monb3l — nonb3oBaTenbckan 1;
Monk32 ¢ Monb32 — Nnosb30oBaTeNbCKaA 2;
¢ Monb33 — nosb3oBaTenbCcKasn 3.
Mone33
Crepertb Bce MporpammHana KHomnka CTepeTb Bce MOJIb3. XapaKTepu3auum
none3.
XapaKTepuzaLH CNYWUT  gna  yganeHna u3  namatm  AKM  Bcex

No/Ib30BaTE/IbCKMUX XapaKTepPU3aL M.
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| OpueHTauwna AKM

ABTO-OpHMEHTaLIMA
Brn.

MopT 1
A

MopT 2
B

————————————

BbINONHUTE
aBTO-OpWEHT.

Hewze, npr4
OTER,

TepHo
KOMIEHCALHA
Bkn.

MHGopm, o
*APSKTEPHEALLHH

5 Kannbposka

BbibepuTe pyyHylo UM aBTOMATMYECKYIO opueHTaumio AKM —
Ha*XMUTE NPOrpPaMMHbIE KHOMKN:

Kanubposka > ABTokannbposka > OpueHTauma

ONnAa  BKNOYEHUA/OTKAOYEHUA PYHKLUMM  aBTOMATMYECKOW
OpPMEHTALUM — HAXKMUTE NPOTrPAMMHbIE KHOMKK:

Kannbposka > ABTOKanuMbposBka > OpueHTauma > ABTO-
opueHTauusa > {Bkn. | OTKA.}

Ona BbINO/NHEHUA aBTOMATUYECKOM OpPUEHTALUN — HaXKMUTE
NPOrpamMmmHbIe KHOMKMK:

Kanubposka > ABTokannbposka > OpueHTauumsa >
BbINO/IHUTL ABTO-OPUEHT.

Ona  pyy4yHOM OpMEHTaAUMM UCMNONb3yMTe MPOrpaMMHble
KHonKkn Mopt 1 n MopTt 2, yCTaHOBMB MM COOTBETCTBYOLLUE
3HavyeHuna noptos AKM.

PekomeHayeTca NUCNonb3oBaThb ABTOMATUYECKYIO
opueHTauunto AKM.

Ana BKHDHGHMH/OTKHDHGHMH aaropmtma HEN3BECTHOWM
NEPEMbBIYKN — HAXMUTE NPOrpaMmMHbI€ KHOMKW:

Kanubposka > ABTokanubposka > Heuss. npmu. > {Bkn. |
OT1kn.}

Ona BKAOYEHMA/OTKAOYEHNA GYHKUMN TEPMOKOMMNEHCALUU
— Ha*MUTE NPOrPaMMHbIe KHOMKM:

Kannbposka > ABTOKanmbposka > TepmoKomneHcauusa >
{Bkn. | OTkn.}

MporpammHan KHonka UHPOpM. O xapaKTepusauum CayKuT
ONA  BblBOAA Ha 3KpaH nogpobHoi wuHdopmauum o
XapaKTepusauuu.

5.8.3 NonHaAa ogHonopToBasa KannbpoBKa

1-nopT.
BETOKANHOpOEKa

MopTt 1

MopT 2

MpnmeyaHune

Ona BbINONHEHMA NOAHON OAHOMOPTOBOM KanuMbpoBKM —
HaXKMWUTE NPOrpamMMHbIe KHOMKM:

Kanunbposka > ABTOKannMbpoBKa > 1-nopTt. ABTOKannbposKa
Bbibepute Homep nopTa.

Joxantecb OKOHYaHUA KaﬂM6pOBKM.

Mpn npoBegeHUM NONHOW OAHOMOPTOBON KanMBPOBKM
pekomeHayeTcs NOAKNYaTb COrNAaCoOBaHHYH Harpysky K
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Hencnonbsyembim noptam AKM.

5.8.4 OpgHoHanpaBaeHHaA ABYXNOPTOBaA KanMbpoBKa

OpaHoHanp.
2-nopT aBTOKan.

|

176

Ona  BbINO/SIHEHWA  OAHOHAMNPAB/IEHHOM  ABYXMNOPTOBOM
KaNIMBPOBKN — HAXKMUTE NPOrPaMMHble KHOMKM:

Kanubposka > ABTOKanubpoBka > OpgHoOHanp. 2-nopt
aBTOKan.

Bbibepute HOmepa MOPTa-UCTOYHMKA M MOPTa-NPUEMHUKA
CUrHana.

Joxantecb OKOHYaHUA KafIM6p08KM.
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5.8.5 MonHaa ayxnopToBasa KaMbpPoBKa

[nAa BbINONHEHUA NONHOW ABYXNOPTOBOM KanMOPOBKM —

Z-nopT.
AETORaNHBpOEKS HaXXMUTe nNporpammHble KHOMKWU:

Kanunbposka > ABTOKannbpoBKa > 2-nopT. ABTOKaAM6poBKa
JoXantecb OKOHYaHUA KaNNOBPOBKMU.
Mpn paboTe Cc 4eTbiPexnopTOBbIM aHAAN3aTOPOM, Bblibepute

e HOMepa NopToB.

1-3

14

2-3

2-4

34

5.8.6 NonHaa TpexnopToBasn KaﬂM6pOBKal)

MonHasa TpexnopToBan KanMbpoBKa aHannsaTopa ¢ nomoubio AKM MmoxKeT 6biTb BbiNosiHe-
Ha ABymMA cnocobamu:

e B aBTOMaTM4YECKOM peXKMme 3a 04HO NOAK/IOUYEHNE C UCMO/Ib30BAHMEM YETbIPEX-
noptosoro AKM;

¢ B nonyaBTOMaTUYECKOM peXXnme C UCMoJIb30BaHMEM ABYXNOPTOBOro AKM. B stom
cnydyae nNpoBOAJATCA nocnenoBaTe/ibHble ABYXNOPTOBbIE KaﬂVI6pOBKM AanAa Ka)KLI,OVI napbl
NnOPTOB. OpgHa n3 TpEX Kal'IVI6pOBOK MOXET bbITb onyueHa Uan 3ameHeHa Ha OonunuoHa b-
HOE UamepeHmne mepbl NepemblyKun.

Ons BbINONHEHMA MONHOW TPEXNOPTOBOM KaNMOPOBKM —
HaXMUTE MPOrPaMMHbIe KHOMKM:

Kanubposka > ABToKannbpoBKa > 3-nopT Kan.

e ——_— BbibepuTe HOMepa NOPTOB, HaXKaB NPOrPaMMHbIE KHOMKMU:

1-2-3 Kanubposka > ABTOKanubpoBKa > 3-nopT Kan. > Bbi6paThb

nopTbl

1
) ToNbKO ANA YeTblpexnopToBbIX aHANM3aTOPOB.
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4-Port AutoCal
Module

3-NopT Kan.

2 Port AutoCal

=2
ABTOKanubpoBka

1-3
ABTOKanubpoBKa

2-3
ABTOKanMbpoBKa
————

1-2 Mepem (onu.)

1-3 Mepem (onu.) |

2-3 Mepem (onu.)

Hynb nepembiyka

Heu3B. nepembivka

[MPHMEHMTE

OTMeHa
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Ona BbINONHEHUA TPEXNOPTOBOW Ka/NMBPOBKM C MOMOLLbIO
yeTblipexnopToBoro AKM — HaxkMuUTe NPorpammHble KHOMKM:

Kanunbposka > ABTOKanubpoBKka > 3-nopt Kan. > 4-Port
AutoCal Module

JoXanTecb OKOHYaHUA KaNNOBPOBKMU.
[Onsa BbINONHEHUA TPEXNOPTOBOM KAZIMOPOBKM C MOMOLLbIO
Asyxnoptosoro AKM — HaxkmuTe nporpammHble KHOMKW:

KanubpoBka > ABTOKanuMbpoBKa > 3-nopT Kan. > 2-Port
AutoCal Module

BbinosnHUTE ABYXMOpTOBble KannbpoBKK, noakaodas AKM um
Ha*XMMaA COOTBETCTBYIOLLME MOPTAM MPOrPaMMHbIE KHOMKM.

TpeTba ABYXNOPTOBasA KanMBbpoOBKAa MOXeT b6biTb OnyuieHa
AN 3aMeHeHa Ha U3MepeHMEe Mepbl NEPEMbIYKMU.

Mpu  ONUMOHANBHOM  U3MEPEHUU Mepbl  MepeMblUYKU
BblbepuTe ee TUN:

¢ Hynb nepemblyKa — NepemblyKa Hy/s1eBOM O/ IUHbI;

e Heuss. nepembli4yKa — HEN3BECTHAA NepemMblYyKa.

Ons 3aBeplieHMAa KaAMBPOBKM — HaXMUTE MPOrpaMMHYHO
KHOMKY MpumeHunTb.

Mo HaKaTuio KHOMKM paccynTbiBaeTCA Tabnnua
KaIMBPOBOUYHbIX KO3IGDULMEHTOB U COXPaHAETCA B MaMATU
KaHana. ABTOMAaTMYECKW BKAOYAETCA (GYHKLUMA KOPPEKLUUM
OLWNOOK.

Echn Tpebyetca OTMEHWUTb pe3ynbTaTbl U3MEPEHUs mep —
HaXXMWUTE NPOrpammHyto KHonky OTmeHa.

[aHHaa KHOMKa He OTMEHAET CyLWecTBYOWY KanubpoBKy.
Ecnn TpebyeTca OTMEHMTb CYLLECTBYIOLLYHO KannMbpoBKy —
OTKNHOUUTE KOppEKLMio owmnbok (pasgen 5.2.15).



5.8.7 MNonHaa yeTblpexnopToBan Kanm6p0|3r<a1

5 Kannbposka

)

MonHas yeTblpexnopToBasa KaAnMbpoBKa aHanusatopa ¢ nomoulbio AKM morKeT 6bITb Bbli-

nosHeHa AByma cnocobamu:

e B aBTOMaTM4YECKOM pexunme 3a ogHO nNoaxkntyeHne C UCNOJ1Ib30BaHMEM YETbIpeX-

noptosoro AKM;

* B N0/1IyaBTOMaTMYECKOM peXXMMe C UCNOob3oBaHnem asyxnoptosoro AKM. B atom
C/ly4yae NPoOBOJATCA MOC/AefoBaTe/IbHble ABYXMNOPTOBble KAZMOPOBKM ANA KaxKAOW napbl
nopTtoB. Tpn U3 WECTU KaIMOBPOBOK MOTyT ObiTb OMYLLEHbI MW 3aMEHEHbl Ha OMNUMOHaNb-
HOEe U3MepeHne mepbl NepemblvKu.

4-Port AutoCal
Module

ABTOKanMbpoBKa

Nepem.

[ns BbINONHEHMA MOJIHOM YeTbIPEXNOPTOBON KaMOPOBKM —
Ha*kKMMUTE NPOrpaMMHbIe KHOMKW:

Kanubposka > ABTOKann6poBKa > 4-nopT Kan.
ONnAa  BbINOMIHEHUA  YEeTbIPEXMOPTOBOM  KaNMBPOBKM  C

NOMOLLLbIO YeTbIPexnopToBOro AKM - HaXXmute
NPOrpaMmmHble KHOMKMK:

Kannbposka > ABTOKanubposKka > 4-nopt Kan. > 4-Port
AutoCal Module

Joxantecb OKOHYaHUA KaJ'IM6pOBKM.
Ana BbINOJIHEHWNA l-IeTbIpeXI'IOpTOBOl‘}i KaﬂM6pOBKM C

nomoublo asyxnoptosoro AKM — HaXmuTe nporpammHble
KHOMKMU:

Kanubposka > ABTOKanubpoBKa > 4-nopt Kan. > 2-Port
AutoCal Module > ABToKannbposKa

BbinonHUTe ABYyXnopToBble KannbpoBkW, nogkatodaa AKM wu
HaXMMaa COOTBETCTBYIOLWME NOPTaM NPOrpaMMHbIe KHOMKM.

Tpy M3 WeCcTM KanuMbpoBOK MOryT ObiTb OMNyWEHbl WAK
3aMeHEeHbl Ha U3MepeHne Mepbl NEPEMbIYKMU.

Ona  onuMOHaNbHOTO M3MEPEHUA Mepbl NEepPemMblykn —
HaXXMWUTE MPOrPamMMHbI€ KHOMKM:

Kanubposka > ABTOKanubpoBKa > 4-nopt Kan. > 2-Port
AutoCal Module > Mepem.

BbibepuTe nopTol.

1
) ToNbKO ANA YeTblpexnopToBbIX aHANM3aTOPOB.
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5 Kannbposka

Hynb nepembiyka

HeusB. nepembiyka

[MPHMEHMTE

OTMeHa

Mpwn OonunoHaIbHOM n3mepeHunun mepbl nepembivKku
Bbl6epVITe ee Tun:

e Hynb nepemblyKa — nepemblivKa Hyl'IEBOﬁ ONNHbI;

e Heuss. nepembi4yKa — HEM3BECTHAA NepemMblyKa.

Ons 3aBeplieHMAa KaAMBPOBKM — HaXMUTE MPOrpaMMHYHO
KHONKy MpumeHuUTb.

Mo Ha)KaTuio KHOMKM paccuymTbiBaeTcA Tabnmua
KanMbpoBOYHbIX KO3OPULMEHTOB M COXPAHSETCS B MamATU
KaHana. ABTOMaTM4YECKM BK/OYaeTca OYHKUMA KOppPeKuuu
OWNHOK.

Ecnu TpebyeTca OTMEHUTb pe3ynbTaTbl M3MEpPeHUAa mMep —
HaXMUTE MNPOrpPaMmMHy KHoNKy OTMeHa.

[JaHHaa KHOMKa He OTMEHAET CyL,ecTBYHLLY KainbpOBKY.
Echn TpebyeTca OTMEHUTb CyLLECTBYIOLLYHO KanubpoBKy —
OTKNOUUTE KOppeKuuto owmnbok (pasgen 5.2.15).

5.8.8 MNopAagok npoBeaeHMA NONb30BATE/IbCKOM XapaKTepm3aumm

Monb3oBaTenbcKkaa xapaktepusauma AKM Tpebyetca npu mameHeHuu pasbemoB AKM c
NomMoLLbio aaanTepoB. XapaKTepusyetca HoBoe ycTpoicteo AKM natoc agantepsl. Ans co-
XPaHEHUA TOYHOCTM XapaKTepmM3auum He PEeKOMeHAYeTCA OTCOeAMHATb M 3aHOBO Mpucoe-

AVHATL aganTepsbl.

Mepen nonb3oBaTeNbCKOM XapakTepusauuen agyxnopTtosoro AKM Heobxogumo Bbinon-
HUTb ABYXNOPTOBYIO KaNMBPOBKY aHa/M3aTopa C KOHPUrypaumen nopTos, COBMECTUMOWN C
KoHburypaumnen noptos AKM.

Mepen nonb3oBaTeNbCKOM XapakTepusauuen yetbipexnoptoBoro AKM Heobxoammo Bbl-
MOJIHUTbL YETbIPEXMOPTOBYHO KANIMBPOBKY aHanM3aTopa ¢ KOHOUrypaumnen nopTos, COBMEC-
TUMOW C KoHbUrypaumen noptos AKM.

MNoakntoumnte AKM K noptam aHanusatopa, USB nopt AKM nogkntounte K USB nopTty KOom-
nbtoTepa unm aHanusatopa (O630P-304, O630P-804, O630P-808).

napakTepHEaLMA

Monesl

OpHEHTaULHA
ABTO
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BbibepuTe Nonb30BaTENbCKYO XapakTepmsaumto oT 1 go 3 —
Ha*XMUTe NPOorpammHble KHOMKW:

Kanubposka > ABTOKannbposKa > XapaKrepusauus
BbibepuTe pyyHyIo NAM aBTOMATUYECKYIO opueHTaumnio AKM —
HaXXMUTE NPOrpamMmmHble KHOMKMW:

Kanubposka > ABTokannbposKa > OpueHTaums

PekomeHnpgyetca — ABTO.



Ona

XapaKkTEpHIOEATE
AEM

BbINOJIHEHWNA XapaKTtepunsauunun

MNocne namepeHma napametpos AKM noasutca gmanorosoe OKHO:

nporpammHyto KHonKy Xapakrepusosatb AKM.

5 Kannbposka

Ha*XmuTte

|
AAPAKTEPH3ALHA
Howmep I 1 j | Manez.1 Onepartop I
AHaNHMzaTOD I MecTo I
~Pazbemel MHCAHKME 3A3NTEPOE
MopT & I j MopT & I
MopT B I j MopT B I
3anvce OTMEHHTE

3anonHuTe MHPOPMALMOHHbIE NONA:
* /IMA onepaTopa;
e HanmeHoBaHWe aHanu3aTopa;
e MecTo npoBeaeHUA xapakTepusaumu;
e Pazbembl — TUMbl PAa3beMOB HaKPyYeHHbIX aAanTepos;
e OnuncaHne aganTepoB — TEKCT OMMCAHUA HaKPYYEHHbIX aganTepos.

Harkmunte nporpaMmHyto KHOMKY 3anucb A41a 3aBepLIeHMA NO0/1b30BaTENbCKON XapaKTepu-
3aumm AKM.

5.8.9 MNopanok nposeaeHUA AOBEPUTENIBHONO TecTa

Mpu HeobxoaMmocTU ybeanTbCca B Had/eKalleM KayecTBe AenCTBylollel KaanbpoBKU —
nposeAnTe AOBEPUTENbHbIN TECT. B KauecTBe TecTMpyemMon KaanbpoBKM MOKET BbICTyNaTb
KannbpoBsKa, nposBesieHHasa ¢ nomoliblo AKM mnu KannbposKa, BbINONHEHHAsA C NOMOLLLbIO
KOMMNAEKTa MeXaHUYECKUX mep.

MNoakntoumnte AKM K noptam aHanusatopa, USB nopt AKM noakntoumte K USB nopty KOm-
nbuloTepa uam aHanusatopa (O630P-304, O630P-804, OB30P-808).

Bkntounte rpadmk napametpa, KOTOpbIA XoTuTe Habnatopgatb, Hanpumep S21. Bo3MOXKHO
BK/IIOYNTb O4HOBPEMEHHO HECKONbKO rpadmKoB, Hanpumep S11, S22, 521, S12.
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5 Kannbposka

T Boibepute xapakTepusauuilo — HaKMUTE MPOrpPaMMHYHO
3aB0ACKSA KHONKy XapaKrepu3sauums.
PYS— BbibepuTe pyyHyto UM aBTOMATMYECKYIO opueHTaumio AKM —

AETOD HaXmuTe NpPOrpaMmmHyto KHOMKY OpueHTauums.
PekomeHayetca — ABTO.

JOEEEHTENEHEI Ana BbINONHEHUA A4OBEPUTENBHOIO TEeCta — HaxXmute
TECT NPOrpaMmmMHy0 KHOMKY ,D,OBepVITeI'IbeIﬁ TecCT.

Ha akpaH, nocne namepeHus, 6yayT BbiBeAeHbl ABA rpaduKka ANA KaxKAOoro S—napameTpa.
N3mepeHHble NapaMeTpbl MHAULMPYIOTCA Ha rpaduKe AaHHbIX, @ CYMTaHHble U3 AKM — Ha
rpadumke NamaTu.

CpaBHUTE rpadmKM AaHHbIX MU NAaMATU OL4HOMMEHHbIX NapameTpoB, Hanpumep S21. Ana 60-
Jlee TOHKOTrO CPaBHEHMA BO3MOXKHO BKIOYUTb QYHKUUIO MaTeMATUYECKOM onepaumm C na-
mATblo. B dopmaTte norapundmmyeckon amnantyabl Mam ¢asbl — UCNOAb3YNTE onepauuio
[aHHble / NamaTb. B dopmaTe AMHENHON amnNanTyabl — UCNONb3YHTe onepauuto [JaHHble—
MNamaTtb.

BbIBOA O NPUTOAHOCTM TECTUPYEMOW KaIMBPOBKM NOMb30BaTENb A€/1aET CAMOCTOATE/NbHO.

5.8.10 YnpasneHune kntodamm AKM

MporpammHoe obecneyeHne npeaycmaTpuBaeT ynpassieHue Katodamu AKM HenocpeacT-
BEHHO noJsib3oBaTeneM. MNepekntoveHmne coctosHn AKM ocyllecTBNAETCA HaXKaTUeM KHoM-
KM, U MOXKeT BbITb BbIBPaHO UX CMMCKA BO3MOKHbIX COCTOAHUI AKM. Konnyectso Kaouel 1
coCTosAHMI Kaxaoro AKM onucaHbl B JOKYyMeHTe «ABTOMaTMYecKMe KanmbpoBOoYHble MO-
Aynu. PyKoBoACTBO NO 3KCNAyaTaLumn».

Ona ynpasneHna karwodamu AKM — HaxKmuTe nporpammHble
 ACMB00OT KHOMKMU:

Kannbposka > ABTOKannbpoBKa > YnpasneHue KAoHamm

ABTOKan. MOOyNb

YnpaeneHue
K/TH04YaMu Bbibepute u3 cnucka Tpebyemoe coctosHne AKM.
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6 AHanu3 namepeHum

6.1 Mapkepbil

MapKepbl — 3TO MHCTPYMEHT ANA CYUTbIBAHUA YNCNOBbIX 3HAYEHUIN CTUMYIA U U3MEPAEMON
BE/IMYMHbI Ha BbIBPaHHbIX TOYKax rpaduka. AHaNM3aTop NO3BOAIAET BKAKOYATb A0 16 Map-
KepoB, BKNOYAA OMOPHbIN, HA KaxkAabln rpaduk. Bua rpadumka ¢ ABymA mapKepamm nokasaH
Ha pUCyHKe 6.1.

MapKepr NO3BONAKOT peLWaTb cieayrowmne 3agadu:

e CunTbiBaHME aDCONIOTHBIX 3HAYEHUI U3MEPAEMON BENNYUHDBI U CTUMY/A B KOH-
KPeTHbIX To4YKax rpadukKa;

e CunTbIBaHME OTHOCUTE/IbHBIX 3HAYEHWNI M3MEPAEMOI BEIMUYUHBI U CTUMYIA OTHO-
CUTE/IbHO OMOPHOro MapKepa;

* [ToucK Ha rpaduKe MMHUMYMA, MAaKCMMYMa, MUKOB UN LLeIEBOrO YPOBHS;

® BbluncneHune pasinyHbIX NapameTpoB rpadmka (CTaTMcTMKa, Noaoca NPonycKaHms
v ap.);

® /IameHeHne napameTpoB CTMMYJA C UCMOJIb30BaHMEM NOMOKEHNA MAapPKepPOB.

1.100000FMy  53.42 "
2 1.4000000CW 100,323 ¢

PucyHok 6.1

MapKepbl UMetoT cneaytowme rpadpuyeckmne 31emeHTbl:

1

v MeTKa U HOMep aKTUBHOrO MapKepa Ha rpaduke,

A

5 MeTKa M HOMep He aKTMBHOIo MapKepa Ha rpaduke,
A MeTKa Ha OCM CTUMYI0B aKTUBHOIO MapKepa,

A MeTKa Ha OCM CTUMYNI0B He aKTUBHOrO MapKepa.
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6 AHanu3 namepeHui

Yucnosble faHHble cogep»KaT HOMep MapKepa, 3HayeHne CTUMmyna, 3HavyeHue M3MepﬂeMOﬁ

BE/IMYMNHbBI. HOMep aKTMBHOIro MapKepa BblAeneH MHBEPCHbIM LBETOM.

3HauyeHne U3MepAEeMON BeIMYMHbI MapKepa pa3nnyaeTca B NPAMOYIrOJibHbIX U NONAPHbLIX

dopmarax.

® B NpsAMOYro/ibHbIX KOOPAMHATaX MapKep NoKasblBaeT 04HO 3HAaYEeHUe U3mepse-
MOW BE/IMYMHBI MO ocK Y B Tekyluem popmarte (Tabaunua 4.10).

® B KpyroBbIx KOOpAWHaTax MapKep NOKa3bIBaeT ABa U/IM TPU 3HAYEHUS, KOTOPbIE
npeacrtassieHbl B Tabanue 6.1.

Tabanuya 6.1 MNokaszaHMA MapKepa B KPYroBbiX KOOpAMHATaX

KpaTtkoe
HaMmeHoBaHue
dopmarta

Bonbnept (/InH)

Bonbneprt (/lor)

Bonbnept (Re/Im)

Bonbnept

(R+jX)

Bonbnept

(G +jB)

Monsp (/lun)

MNonap (Nor)

Monsap (Re/Im)
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MokasaHMA MapKepoB (eANHULbI U3MEPEHUA)

3HayeHne 1

NInHenHan
aMmnAnTyaa

Norapuédmmnyeckas
amnautyaa (ab)

PeanbHasa yacTtb

AKTMBHas 4acTb
conpoTtusnenua (Q)

AKTMBHasA 4yacTtb
nposogumoctu (Cm)

NInHenHan
aMmnAnTyaa

Norapuédmmnyeckasn
amnautyaa (ab)

PeanbHan yacTtb

3Ha4yeHune 2

daza (°)

daza (°)

MHMMaAa yacTb

PeakTnBHasa 4yactb
conpoTtusneHua (Q)

PeaktTnBHasa 4yactb
nposogumoctu (Cm)

daza (°)

$aza (°)

MHMMmana yacTb

3Ha4yeHune 3

DKBMBANEHTHAA
€MKOCTb UK
WHAYKTUBHOCTb
peaKkTUBHOM YacTn
(®/TH)

DKBMBANEHTHAA
€MKOCTb 1N
WHAYKTUBHOCTb
PeaKkTUBHOM YacTu
(®/TH)



6 AHaNM3 n3mepeHni

6.1.1 lobaBneHne mapKepa

[Onsa yCTaHOBKM HOBOrO MapKepa — Ha*KMUTe NpOorpaMmHble
KHOMKMU:

[Mapkepk

Mapkepbl > lo6aBuTb mapkep

AoBaEHTE
Mapkep

HoBbl1 MapKep YyCTaHaB/IMBAETCA B LLEHTPE OCU CTUMYNOB U
MpumeyaHune Ha3HaYyaeTCs aKTMBHbIM MApPKEpPOM. 3HayeHue CTUMyna
MapKepa NepekItoYaeTca B PpexXxMm BBoAa.

6.1.2 YpaneHue mapkepa

[na ynaneHns mapkepa — HaXKMUTE MPOrpammMHbIe KHOMKMU:

Maprepti

Mapkepbl > Yaanutb mapkep

¥AanMTe Mapkep

¥AanMTh BCe ONnA yaaneHus BCeX MapKepOB — HaXXMUTe MNporpammHble
RERr KHOMKM:

Mapkepbl > YoanuTtb Bce mapKepbl

6.1.3 YcTaHOBKaA 3HaYeHMA CTUMYNa MapKepa

Mepen yCTaHOBKOM CTMMYyNa HEOBXOAMMO HA3HAUUTb aKTUBHbIN MapKep. YCTaHOBKa CTUMY-
la BO3MOXHA NMyTeM BBOAA 3HAYeHMA C UMPPOBOM KNaBUATYpPbl, BPALLAIOLLENCA PYYKOM,
cTpenkamm, BYKCMPOBKOWM MapKepa MbILbiO UAK C NTOMOLLbIO GYHKUMI NonCKa. bykcnposka
MapKEpPOB MbllbIO onncaHa B pasgene 3.9.12. OyHKUMM NOUCKa MapKepa nogpobHo onu-
CaHbl B pasgene 6.1.6.8.

Ana YCTAaHOBKM 3Ha4Y€HUA CTUMY/1a MapKepa — HaXmMute
nporpamMmmHbie KHOMKW:

Maprepk|

MapkKepbl > PegaKktupoBatb CTUMYAN

PeAakTHpOBaTL
CTHMYN NN WENKHUTE MbILlbIO NO MO0 CTUMYA.

3aTem BBeAUTE 3HAYEHUE CTMMYyNa C UMPpPOBOM KnasmaTypbl
WA UCNOoNb3yhTe Knasuwun «P», «Jd» n BpallaoLlyocs
PYUKY.
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6 AHanu3 namepeHui

6.1.4 Bbibop aKTMBHOrO MapKepa

Ona BblbOpa aKTMBHOrO MapKepa MO HOMEpPY — HaxkmuTe
NPOrpamMmHble KHOMKMU:

MapkKepb! > Bbibpatb > MapKep n

e Mapkep 1

Mapkep 15

[na BbiGOpa aKTUBHOrO MapKepa nepebopom — HaKmMuTe
Maprepel NPOrpamMMmHbIe KHOMKM:

MapkKepb! > BbibpaTtb cneayowmin

BeibpaTb
CNeAYHOLWHA

Bbl60p dKTUBHOIO MapKepa BO3MOXKEH LWENYKOM MbilK No

NpumeyvaHue
Hemy.

6.1.5 Pexxum onopHoro mapkepa

PeXXMm ONOpHOro MmapKepa CAyXUT ANA NONYYEeHUA OTHOCUTENbHbIX AAHHbIX HA MapKepax.
[laHHble MapKepOoB CYMTAIOTCA B NPUPALLEHUAX OTHOCUTENIbHO CNELUanbHOrO MapKepa, Ha-
3bIBaeMoro onopHbim. ONOPHbIA MapKep NOKasblBaeT abconoTHble AaHHble. BmecTo Ho-
Mepa OMOPHbIN MapKep 0603HaYaeTcs cMMBONOM A (puUcyHOK 6.2) unu 6ykeoii R. BKkatove-
HWEe OMOPHOro MapKepa NepPeBOAUT BCE OCTA/IbHbIE MAPKEPbI B PEXMUM OTHOCUTENbHbIX 13-
MepEeHUN.

=150.0000MHZz -324,82 °
2 150.0000MH=E 12,12 °
Lo 1.2800000GHZ | 88,258 ¢

PucyHoK 6.2

O603HauYeHnNs ONOPHOro MapKepa Ha rpadpuKe:
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6 AHaNM3 n3mepeHni

MeTKa aKTMBHOIoO OMOPHOro MapKepa Ha rpaduke;

o> ™

MeTKa He aKTMBHOrO OMOPHOIO MapKepa Ha rpaduke.

OI'IOprIﬁ MapKep NOoKa3blBaeT abcontoTHbIe 3HAYEHUSA ctumyna v M3MepﬂeMOl71 BE/NINYUNHDI.
Bce ocTtanbHble MapKepbl NOKA3blBAKOT OTHOCUTE/IbHbIE 3HAYEHWNA!

® 3HaYeHWe CTUMYNa — Pa3HOCTb MeXAyY abCOMOTHbIMM 3HAYEHUAMM CTUMYNA Map-
Kepa M ONnopHOro MapKepa;

® 3HaYEHME U3MEPEHUA — PA3HOCTb MeXK Ay abCoNOTHbIMM 3HAYEHUAMN U3MEpPEeHuUn

MapKepa 1 OnopHOro MapKepa.

[na BKAOYEHUNA/OTKAIOUEHUA PeXMMa OMOPHOro MapKepa —
Ha*XMUTE MPOrpamMmmHble KHOMKW:

[Maprepel

CNOpHBIA Mapkep MapKepbl > OnopHbIN MapKep
Brn,

6.1.6 CBOMCTBA MapKepoB

6.1.6.1 PexXnm CBA3HOCTU MapKepos

PeXMm CBA3HOCTU MAPKEPOB CAYXKUT ANA BKAOYEHUA UAU OTKAOUYEHUA B3aMMO3aBUCUMO-
CTM OAHOMMEHHbIX MapKepoB ANA PasHbiX rpaduKoB KaHana. Mpu BKAOYEHHOM pexume
CBA3HOCTM — OAHOMMEHHbIE MapKepbl NepeaBuraloTca BAOJIb OCU X CUHXPOHHO ANA BCeEX
rpadmKoB. MpK OTKAOYEHHOM PEKMME CBA3HOCTU — MOJIOXKEHUSA OQHOMMEHHbIX MapKepoB
BAO/Ib OCU X HE3aBUCUMbI (PUCYHOK 6.3).

1.150026MTL B3.681° 1.2047497TLW 29.70°
2 1.3394500TL &2.52° 2 1.3384500CL  &2.53°

CBA3HOCTbL: BKA. CBAsHoOCTb: OTKA.

> > >
|
A

Y iy iy

PucyHOK 6.3 PeXXnm CBA3HOCTU MapKepoB
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6 AHann3 nsmepeHui

,ﬂl’lﬂ BKI'IlO‘-IEHVIFI/OTKI'IlO‘-IEHVIFI pexnma CBA3HOCTU MapKepoB
— HaXXMuUTe NporpammHbie KHOMKKU:

Mapkepbl > CBoMcTBa > CBASHOCTb MapKepoB

J CEAZHOCTE
MapKEROE

6.1.6.2 Tabnmua mapKkepos

ANs MHOMKAUMKM 3HAYEHUI MApKepOB BCeX rPaduMKOB M BCEX KaHa/NOB CAYKMUT Tabnuua
MapKepoB (PUCYHOK 6.4).

m S11 dasa 2z2.0°, F-12.0° [ZLp#] S21 AMnn nor 10.04E7 P-20.04F
Fpz 511 Awnn nor 10,006/ k0,00 AE 40.0
244 1 1.262767TTU -1.2580E
@ 1.150026rr0 &3.61° 0.0 |2 1.4804230Cy -0.1867 05
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PucyHok 6.4 Tabanua mapkepoB

CEOHCTES Ona BKI]I-O“IEHMH/OTKJ'II-OLIEHMFI Ta6l1VILI,bI MapKepoB — HaAXXMUTE
nporpamMmmHbie KHOMKW:

MapKEpOE

{ Tabnvua Mapkepbi > CeoicTBa > Tabanuya mapkepos
MapKepoB
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6 AHaNM3 n3mepeHni

6.1.6.3 HacTpoWKa TO4HOCTU NpeacTaBNEHMNS MapKepoB

Mo YyMOAYaHMIO TOYHOCTb MHAMKALMU YNCNOBbIX AAaHHbIX MAaPKEPOB COCTaBAAET 8 AecATUY-
HbIX 3HAaKOB A1 CTUMYNA U 5 AeCATUYHbBIX 3HAKOB A/1a n3mepeHus. Monb3oBaTesib MOXKET
NU3MEHUTb 3TN UMpbI.

CEOHCTES Ana HaCTpOﬁKM TOYHOCTHN npeacrtaBaeHnA 4YMUCNOBbIX 3Ha4e-
HUM Ha MapKepax — HaXXMUTe nporpamMmmHblie KHOMKU:

MapKepoE

SHAKOE CTHMY A, MapKepbl > CBOiCTBA > 3HAKOB CTUMYA | 3HAaKOB U3MepeH.
7

SHAKOE M3MEpEH,
4

6.1.6.4 'pynnoBasa MHAMKAUMA AAaHHbIX MAapKepoB

Mpw BbIBOAE HECKONbKMX rPAadUKOB C HANOXKEHNEM B OAHOM rpadumyeckon obnactu, AaH-
Hble MapKepoB MO YMONYAHWUIO MHANUMPYHOTCA TONIbKO A5 aKTUBHOTrO rpadumka. Nonb3osa-
Te/lb UMEeT BO3MOKHOCTb BK/THOUYUTbL FPYMNMNOBYI0 MHAMKALUMIO MapKepoB Bcex rpadmKoB oa-
HOBpeMeHHO. MapKepbl Pas/MYHbIX rPadUKOB PA3NMYAIOTCA MO LBETY, KarKAbl MapKep
MMeeT LBET CBoero rpadukKa.

_ OnAa  BKAOYEHUA/OTKAKOYEHMA  TPYNMOBOW  MHAMKaUUU
MAPKEPOE MapKepoB — HAXKMUTE MPOrPamMmMHbIe KHOMKM:

MapKepbi > CBoiicTBa MapKepoB > TO/IbKO aKTUBHbIA

J Toneko
aKTHBHBLIH

Mocne BKAOYEHMA TPYMNNOBOM MHAMKAUMKW MONb30BaTENO
MpumeyaHune HeobxoAMMO Pa3sMecTUTb AaHHble MApPKEpPOB Ha 3KpaHe BO
nsberkaHme ux HanoxeHua (pasagen 6.1.6.5).

6.1.6.5 PacnonoxeHne AaHHbIX MAapPKepPOB Ha 3KpaHe

[laHHble MapKepoB MO YMO/IYaHMIO PACMONAraloTcsa B IEBOM BEPXHEM Yy 3KpaHa. MNonb-
30BaTe/lb UMEEeT BO3MOMKHOCTb M3MEHUTb PaCMOJIOXKEHNE AaHHbIX MApPKEPOB Ha 3KpaHe.
MonoXeHne AaHHbIX MAapKePOB Ha 3KpaHe onpeaenseTcs ABYMS YNC/TAMU: OTHOCUTEIbHOE
noJsioXKeHune no ocn X 1 Y, BbipaxkeHHoe B NpoueHTax. Hy/to NpoueHTOB COOTBETCTBYET /le-
Bblit BepxHUI yros, a 100% cooTBETCTBYET NpPaBbliA HUKHWUIA yron. MonoXKeHue AaHHbIX
MapKepoB 334aeTca ANa Kaxaoro rpaduka B OTAENbHOCTU, YTO NO3BONAET PAa3MeCTUTb UX
6e3 HaNoXKEeHNA NPU rPYNNOBOM MHANKALUW.
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6 AHanu3 namepeHui

Ona pacnonoxeHuns AaHHbIX MapKepoB rpaduka — BBeAUTE
OTHOCUTENbHOE NoaoXKeHne X n Y B NpoueHTax ¢ NoOMOLLbLO
NPOrPaMMHbIX KHOMOK:

MonoeHne X Mapkepbl > CsoiicTBa MmapKepoB > [onoxeHue X |
[u]
0% MNonoxeHue Y

MonoskeHke Y
0%

JaHHble MapKepoB MOXKHO 6yKCMpOBaTb MbILWbIO, Ha*XaB "

MpumeyaHue
YAEPKNBAA TEBYIO KHOMKY.

6.1.6.6 BbipaBHMBaHMe NONOXKEHNA AaHHbIX MAapPKEPOB Ha 3KpaHe

[laHHble MapKepoB MO YMO/MAHMIO PAcno/iaraloTca AN KaXKAoro rpapuka Hes3aBUCUMO.
Monb3oBaTeNb MMEET BO3MOXHOCTb BKNHOUYMTb BblPaBHUBAHME NOJOXKEHMA AAHHbIX MapKe-
POB Ha 3KpaHe. BbipaBHMBAHME OTMEHSAET HE3aBUCMMOE PACMONOKEHME AaHHbIX MapKepoB
pa3InNYHbIX rpadunKoB. B TakomM cnyyae oTHOCUTENbHOE NONoXKeHMe X U YB NpoLeHTax aen-
CTBYET TONbKO AN1A nepBoro rpaduka. [laHHble MapKepoB Bcex creayowmx rpadmKoB Bbi-

PaBHMBAIOTCA NO OTHOLWIEHMIO K NepBoMy rpadumKy. BbipaBHMBaAHWE MOXKET ObiTb ABYX TU-
nos:

e BepTUKanbHOE — JaHHble MapKepoB Pas/iMyHbIX rpadMKoB pacnonaratoTca apyr
noa Apyrom;

e [OPM30HTaIbHOE — aHHble MapPKePOB Pa3/INYHbIX rpaduKOB pacnoiaratoTcs B
CTPOYKY.

— ONnAa  BKAOYEHMA  BbIPABHMBAHMA  MOJIOKEHUA  AAHHbIX
OTkn, MapKepPOoB — HAXKMUTE NPOrPaMMHbIe KHOMKMU:

MapkKepbl > CBoiAcTBA MapKepos > BoipaBHUBaHue

BbibepuTe BbipaBHUBAHME:
BepTvkaneHoe
* BepTukanbHoe
l'opnsoHTaanoe ° FopM30HTaanoe
[ ]
% - OTKA.

6.1.6.7 HAMKAUMA 3HAYEHUI NAMATM Ha MapKepax
MapKepbl MO0 YMO/IYAHMIO UHANLMPYIOT AaHHble TPpaPUKOB M3MEPEHUIN, a He rpadMKOB Na-

MaTU. Monb3oBaTelb MMeeT BO3MOXKHOCTb BKIHOYUTb MHAMKALMIO 3HAYEHUIN NaMATU, eCclun
MMeeTCA 3aMOMHEHHbIN rpaduK.
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6 AHaNM3 n3mepeHni

ONna BKNOYEHMA/OTKAIOYEHNA WHAMKAUMM AaHHbIX rpaduKa
NamaATL Ha MapPKepax — HA*KMUTE NPOrPaMMHbIE KHOMKMK:

3:::?::‘9 Mapkepbl > CBOCTBa MapKepoB > 3HaueHue namatu > {Bkn.
OTKA, | Otkn.}

6.1.6.8 [Jnckpetnsauma mapkepa

Mo YMOJIHaHUIO MapKep MOXXHO nepemellatb No MHTEPNOZIMPOBAHHbIM 3HAYEHNAM CTUMY-

na. na nepemelteHna MmapKepa TONbKO MO YCTAaHOB/IEHHbIM 3HAYEHUAM CTUMYNa cnepyeT
BKNHOUMTb QYHKLMIO AUCKPETU3ALMM MapKepa.

CEOHCTEA

[NA BKAIOYEHWUA/OTKIOUEHUA OUCKPETU3ALMM — HAKMUTE
MapKEpoB NPOrPamMMHble KHOMKM:

Mapkepbi > CBoicTBa mapKepos > Discrete > {Bkn. | OTkn.}
OTKn.

6.1.7 ®YHKLMM NOMCKA NONOKEHMUA MAPKEPOB

DYHKLMM NOMCKA NONOXKEHMA MapKepa OCYLLECTBAAKOT NOMCK Ha rpaduKe:
¢ MaKCMMaNbHOro 3Ha4YeHus;
* MUMWHMMaNbHOTO 3HaYEeHUA;

¢ [IMKOBOro 3Ha4YeHus;

* LleneBoro ypoBHs.

6.1.7.1 NOUCK MaKCMMyMa UAN MUHUMYMA

(DYHKLI,VIVI NMOUCKa MaKCMMyMa U MUHUMYMaA HaxXxoOdAT NOJIOKEHUE MapPKepa, COOTBETCT-
Bytouime HaVI6OJ'IbLIJEMy UM HammeHbwemy 3Ha4eHUtro

N3MepPAEMON  BeJINYUHbI
(pncyHoK 6.5).
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1.209800MTy 100,56 *
2 1.1152300MW  31.25 ¢

Max

= Min

PucyHOK 6.5 NOUCK MUHMMYMaA AN MAKCMMYMa

Ona noucka MUHUMYMa TN MaKCUMYyMa rpad)m(a — Ha*XmuTe
nporpamMmmHbie KHOMKW:

MapKepbl > MapKepHbIit NoUcK > Makcumym | MuHumym

L] MakcHmMyM

MUHMMYM

Mepea NOMCKOM A0/IXKeEH BbiTb Ha3HAYEH aKTMBHbIN MapKep.

MpumeyaHue B KpyroBbix KOOpAMHaTax NOUCK MPOU3BOAUTCA MO NepBoMy
3HaYeHMIO MapKepa.

6.1.7.2 NowucK nunka

®YHKUMA NOMCKA MMKa HAaXOAMUT NONOXKEHWE MAapPKepa, COOTBETCTBYHOLLME NMMKOBOMY 3Haye-
HUIO U3MePSEeMO BeINYUHbI (PUCYHOK 6.6).

MuK — 370 NI0KaNbHbIN 3KCTPEMYM PYHKLMN.

MK Ha3bIBaeTCA NOMOXKUTENbHbIM, €C/IN 3HAYeHMe B TOYKE MNMKa NpeBblllaeT 3HaYeHuA B
cocegHUX TOYKax.

MK Ha3biBaeTCA OTpULATENbHbIM, €C/IM 3HAYEHMe B TOUYKE MUKA MeHblle, YeM 3HaYeHUA B
cocegHUNX TOYKax.

MUKOBbIM OTKNOHEHMEM Ha3blBaeTCA HaMMEHbLUNM moAay/sb pa3dHOCTU Mamepﬂemoﬁ Benun-
YNHbI Mexay TOUYKOM NUKa U ABymA coCeAHMMU NNKaMU I'IpOTMBOI'IOﬂO)KHOVI NONAPHOCTH.
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1.121420r0Ty, 7F4.87* 1 1.1153307Ty 321l.2&°
2 l.z20FF90CCy 100.5° 2 1l.1&7¥520lTY &BE.27°
2 1.3%87400ry  1o00.4 % 1.3404500TY &2.52 7
1 2 3
3
2
1
Y s N S am rFy

P1CyHOK6.6 MonoKutenbHble N OTpULLATENbHBbIE MUKK

B noucke y4yacTBYIOT He BCe MUKU, a TO/IbKO Te, KOTOpble YA0BAETBOPAOT ABYM KPUTEPUAM
noucka:

* [TMKN AO/IKHbI UMETb ONpPeAENeHHYI0 NOJ/Ib30BaTeNeM NOAAPHOCTb (MONOKUTENb-
HYI0, OTPULATE/NIbHYIO, NN 06€ NONAPHOCTU);

¢ [IMKN JONXKHbI UMETb 3HaYEeHME MUKOBOIro OTK/IOHEHUA, HE MeHee 3a4aHHOrOo
nosib3oBaTtenem.

Bo3moxKHbI cneaytouime BapmaHTbl GYHKLMM NOMCKA MUKA:
¢ MoucK 6anKanwero nNuKa;
¢ [ToUCK HanbobLIero nuKa;
¢ [TouCK NnKa cnesa;
¢ [loncK nuKa cnpasa.

BanKalWwmii MUK — 3TO camblii BAM3KUIA MUK K TEKYLLEMY NOJIOKEHUIO MapKepa BAOAb OCU
CTUMY/IOB.

Hanbonbwmnit NUK — 3To MUK C MaKCUMaNAbHbIM UAN MUHUMANbHbIM 3Ha4YeHnem, B 3aBUCU-
MOCTHU TEKYLUNX YCTAHOBOK MNONIAPHOCTU NMUNKA.

Monck HanbonbLErO NUKA OT/IMYAETCA OT MOMCKA MUHMMYMaA
AN MAKCMMYMA, TaK KaK MUK He MOXKET OblTb OOHapyKeH B
KpaliHMX TouyKax rpaduKa, ecanm pJaxe OHU  UMeloT
MWHUMaAIbHOE UM MaKCUMalbHOE 3HAYEHME.

MpnmeyaHune

[nAa ycTaHOBKM MONAPHOCTU MUK NPU MOUCKE — HaXKmuTe
Mono#HTENEH. nporpamMmmuHblieé KHOMKW:

ManApH. MHEa

MapkKepbl > MapKepHbiii nouck > Muk > MonapH. nuka >
MonoxutenoH. | OTpuuaTtenoH. | Bce
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® [lono¥WTENBH,

OTpHULaTENBH,

Bce

MHKoEDE OTER,
1 ab

® [loMck nuka

Mouck Hanb.
n1Ka

MorcK NKKa
Cneea

MaMck NKka
CNpaga

MpumeyvaHue

Ona BBOAA 3HAYEHMA MNMKOBOrO OTKAOHEHUA — Ha)KMuTe
nporpamMmmHbie KHOMKW:

Mapkepbl > MapKepHbI NoUcK > MuK > NMuKoBoe OTKA.

3aTem BBegMTe 3HAYEHME LEeNeBOro ypoBHA C LMbPOBOM
KNaBMATypbl MW  WUCNONb3yWTe Knasuwm «P™r», «b» nu

BPaLLLAIOLLYHOCA PYYUKY.
Ona noucka nonoxeHus OAuXKanwero nuka — HaKMuUTe
NPOrpaMmmHble KHOMKMK:

MapkKepbl > MapKepHblii nouck > Muk > NMouck nukKa

Ons noucka nonoxeHua Hambonblero nuKa — HaxmuTe
NPOrpamMmmHble KHOMKMK:

Mapkepbl > MapKepHbi# nouck > Muk > NMouck Hanb. nuka
Ona noucka nuKa cneeBa OT MapKepa — HaXmute
NPOrpaMmmHble KHOMKMU:

Mapkepbl > MapKepHbiii nouck > Muk > NMoucK nuKa cnesa
Ona noucka nuKa cnpaBa OT MapKepa — HaXmurte
NPOrpaMmmHbIe KHOMKMK:

Mapkepbl > MapKepHbI#i nouck > Muk > Mounck nuKa cnpasa

Mepen nonckom onxeH 6biTb HA3HAYEeH aKTUBHbIN MapKep.

B Kpyrosbix KoopauHaTax MOMCK NPOM3BOAMUTCA MO NepBomy
3HAYEHUIO MapKepa.

6.1.7.3 NowncK LLenesoro ypoBHA

®YHKUMA NOWCKa LENEeBOro YPOBHA HAaXOAWUT MOJIOXKEHME MApKepa, COOTBETCTBYHOLME 3a-
AaHHOMY (LeneBomy) YPOBHIO U3MEPAEMOM BENMUYNHDI (PUCYHOK 6.7).

B TouyKkax nepeceyeHns TMHUUN LLeNEBOTO YPOBHSA, rpadmk GYHKUUN MOXKET UMETL ABa TUMA

nepexoza:

® MOJIOXKUTE/bHbIN, eciv NponsBoaHaa GyHKLMK (HaKNOH rpaduKa) B TOUKe nepe-
CeYeHMA LLeNeBoro ypoBHs bosblue HyAn;
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* OTpULATENbHbIN, €CN NPOU3BOAHAA GYHKLUMM (HAaKNOH rpadmKa) B TOUKe nepece-
YeHMA LeNeBoro YPoBHA MeHbLe HyAA.

1.19201007W 90,00 °
2 1.24425500CU 20.00°¢

1 — NONOKNTENbHbIN NEepPexos,
2 — OTPULATENBHbIN NEpPexos

F s
PucyHoK 6.7 NMOUCK LeneBoro ypoBHA

B nomcKe y4acTBYIOT He BCE TOYKM NepeceyveHnn rpadmKka C LenesbiMm YPOBHEM, a TO/IbKO Te,
KOTOpble MMEOT onpeae/ieHHY0 Nob30BaTeNem NONAPHOCTb nepexoaa (NONOXKUTENbHYIO,
oTpuLaTeNbHYIO, UAK 06e NoNAPHOCTH).

Bo3moxKHbI cneaytouime BapnaHTbl GYHKLMM NOUCKA LIeJIEBOTO YPOBHS:
e [Mounck 6anxKarwen uenu;
¢ [loncKk uenu cnesa;

¢ [lonck uenun cnpasa.

ONnAa  yCTaHOBKM NONAPHOCTM Mepexoga —  Haxmute
Bre NPOrpaMmmHbIe KHOMKMK:

Mepexod uenM

MapKkepbl > MapKepHbid nouck > LleneBoe 3HauyeHue >
MoRGIOTrE L, Mepexop, uenu > NonoxutenoH. | OTpuuaTtenbH. | Bee

OTpHUATENBH.

L Bce

Momek wen Ana BBOAA 3HAYeHMA LENEBOTO YPOBHA — HaXxmuTe
Mapkep 1 NPOrpaMMHbIe KHOMKM:

Mapkepbl > MapKkepHbii nouck > LieneBoe 3HayeHue >

IHAYEHHE LENH 3HaueHue yenu
Qg =

3aTem BBegMTe 3HAYeHWE LENEBOrO YPOBHA C UUbpPOBOM
KNaBMaTypbl WAM WUCMNONb3yUTe Knasuwm «P™», «b» u
BPALLAIOLLYIOCA PYYKY.
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Ona noucka NonoXeHuUs OAMKalWen uenm — HaxXmute

Sl ooy NPOrPaMMHble KHOMKM:

MapkKepbl > MapKepHblii nouck > LleneBoe 3HaueHue >
MouckK yenu

[na noucka uenesoro 3HayeHMs cneBa OT MapKepa —

MoHck uenH
cnesa Ha*XMUTe NPorpammHble KHOMKM:
Mapkepbl > MapKepHbid nouck > LleneBoe 3HaueHue >
Mouck uenu cnesa
Momck wenm OnAa noucka ueneBoro 3HayeHMA cnpasBa OT MapKepa -
crpaea Ha*XMUTe NPorpammHble KHOMKM:
Mapkepbl > MapKepHbid nouck > Llenesoe 3HaueHue >
Mouck uenun cnpasa
L —— BktoyeHne/oTKAoYEHNE MHAWKaLUK NINHUN uenu
Bk, OCYLLECTB/IAETCA NPOrPAaMMHbIMM KHOMKaMMU:
MapKepbl > MapKepHblii nouck > LleneBoe 3HauyeHue >
OTENHYMTE BCE NnHmna yenn
NHHHH LEenHd
MporpammHaa KHoMKa OTKAOUYUTD BCE JIMHUM  Lenun
OTK/IoYaeT MHAWKaLNIO NINHUIA BCEX MapKepoB
OAHOBPEMEHHO.
Mepen Nnonckom AonxeH bblTb Ha3HAYeH aKTUBHbIN MapKep.
NpnmeyaHue B Kpyrosbix KOOpAWHATAX MOUCK MPOMU3BOAUTCA NO NEPBOMY

3Ha4YeHWNIO MapKepa.

6.1.7.4 Pexkum cnexkeHus

Mo YyMONYaHMIO OCYLLECTBAAETCA OAHOKPATHbIN MOMUCK NOC/NE HaXKaTus Ha /lobyl0 KHOMKY
NouCcKa. Pexxum cneeHusa CAy>KUT 418 HeNpepbiBHOTO NOMCKa NOJIOXKEHUA MapKepa, Noka
JAHHbIN PEXUM He ByAeT OTK/IIOYEH.

MaprepHEIF NovcK [NA BKNIOYEHUA/OTKAIOUYEHUSA PEXUMA CNEKEHUA — HAKMUTE
NPOrpamMmHble KHOMKMU:

Maprep 1

CReweHHe Mapkepbl > MapkepHbid nouck > Cnexenue > {Bkn. |
R OTkn.}

196



6 AHanus3 namepeHumn

6.1.7.5 OrpaHnyeHne gnanasoHa nomcka
an ocyuwectsieHUN NOUCKa NONOKEHNA MapPKepOoB BO3MOXXHO OrpaHN4YnTb AMana3oH no-
MCKA 33ZaHHbIMW TpaHULAMKM CTUMyNa. [laHHaa ¢yHKumA obnagaet cnepyowmmm 4onon-

HUTENIbHbIMWN BO3MOXHOCTAMMW:

* BKkAtoyeHMe CBA3AHHOCTU rpaHunL, — GyHKLMA, yCTaHaBANBAlOWAA eANHbIE TPaHULLbI
noucka ans scex rpaduKoB KaHana;

* BKAoYeHME NHANKALUKN FPaHUL, MOUCKA B BUAE BEPTUKANbHbIX IMHUNA.

- Ana BKNIOYEHNA/OTKIOYEHMA AMana3oHa NMOVNCKa — HaXMuUTe
wep 1 NPOrpamMmmHble KHOMKK:

MapKepbl > MapKepHbI NOMcK > [lnana3soH noucKa > {BKn.

AranazoH
MOMCK | OTkn.}
OTEN,
Hauana noncka Ona BBoAa rpaHUL, AManas’oHa MNOWUCKA — Ha)KmuTe
500K NPOrpaMmmHble KHOMKMK:
MapKepbl > MapKepHblii nouck > Hauano noucka | KoHey,
FoHew, noMcka NnouckKa
32My
E— Ona BrkAoYeHMA/oTKAoYEHNA QYHKUMM CBA3AHHOCTU rpaHmL,
Bicn, NOMCKA — HAXXMUTE NPOrpammHble KHOMKW:
MapKepbl > MapKepHbli nouck > CBasHocTb > {BKa. |
Otkn.}
T — ONA BKAOYEHUA/OTKNOYEHUA MHAMKAUMMN TPaAHUL, NOUCKA —
noMcKa HaXXMUTE NporpammHble KHOMKK:

MapkKepbl > MapKepHbIA NOUCK > JIMHUKM gUan. NOUCKA

6.1.8 MapKepHble BblYMCNEHUA

MapKepHble Bbl4MCIEHNA — 3TO GYHKLMKN, UCMONb3YIOWME MApKePbl ANS BblYUCNEHMA pas-
JIMYHbIX XapPaKTEPUCTUK rpaduka. B mapKepHble BbIYUCAEHUA BXOAAT YEeTbipe GYHKUNN:

¢ CTaTUCTUKA;
¢ [Tonck nonocsl;
* HepaBHOMEpPHOCTb;

* MNonocoBon GpuALTP.
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6.1.8.1 CraTucTUKa

®PYHKUMA CMamucmuKu BblYUCAAET U MHOULMPYET Caeaytowme napameTpbl rpaduka: cpes-
Hee 3Ha4yeHWe, CTAaHZAPTHOE OTKIOHEeHMEe, PaKTOP NMUK-NUK. [Mana3oH BbIYUCIEHUA MOXKET
ObITb OrPaHMYEH, 418 OrPAaHUYEHUA UCMONb3YIOTCA ABa MapKepa (PUCYHOK 6.8).

S00.00000MrL O.0072AE
2 Z2.40000000FY -0.00134AE

Cpen @ -0.000z2 AE
CT.OTK @ 0.0029AE 1-2 ¢ 1l.s0000000TL
n-n : | 0.0271AE Cpen @ -0.0001 0B
CT.OTK @ 0.002048F
n-n : 0.0201AE
1
«h+wm*d#ﬁw#wJwJvHmmq+wmﬁdeF~fvwn¢~w¢JqpwwuafﬂmmﬂEW¢A¢aﬁakwﬁw4,ﬁhghﬂdﬁﬁqﬁwuhqu
1

ManasoH: BKA.
[AnanasoH: oTKA. A

A
v

I A

PncyHoKk6.8 CtaTucTnKa

Tabnvua 6.2 OnpeaeneHne CTaTUCTUYECKUX NAaPaMETPOB

O603HayeHue OnpegeneHue dopmyna
1 N
cpep, CpenHee apudmeTtuyeckoe M = N Z X
i=1
1 N
CT.OTK CTaHAapTHOE OTK/IOHEHMe N1 Z:(Xi -M)?
-1 =

PaKTOp NUK—MUK: Pa3HOCTb MeXKAY
n-n MaKCUMManbHbIM U MMHUMA/IbHbIM Max — Min
3HaYeHMeMm

,ﬂ,flﬂ BKHIOHEHVIFI/OTKHIOHEHVIFI CTaTUCTUKMU  —  HaAXMuUte
nporpamMmmuHblieé KHOMKW:

CTATHCTHES

Mapkepbl > MapKepHble BbluMcneHna > CTaTUCTMKa >

CTATHCTHES Cratuctuka > {Bkn. | OTKn.}
Ben.
- [Ona  BKAOYEHUA/OTKNIOYEHMA OrpaHMYeHMA AuanasoHa
OTHR, CTaTUCTUKMN — HA*KMUTE MPOrPaMMHbIE KHOMKM:

Mapkepbl > MapkepHble BbluMcneHna > CraTtucTuka >
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[Ownana3soH crat. > {Bkn. | OTKA.}

Hauang cTat, Ona M3MeHeHMA HOMEpPOB MAPKEpPOB, KOTopble CcayKaT
Mapkep 1 rpaHuLamm AnanasoHa CTaTUCTUKM - HaXXMuTe
NPOrpamMmmHbIe KHOMKMK:

KoHew cTaT. Mapkepbl > MapkepHble BbluMCneHUA > CTaTUCTMKA >
Maprep 2 Hauano crart. | KoHey crar.

6.1.8.2 Nounck nonocobl

PYHKLUMA OCYLLeCTBAAET MOUCK MOJIOChI MPOMNYCKAaHWA WM 3arpaxKAeHua n nHauumpyet
cneayrowme napameTpbl NOAOCHI: WMPUHA NOAOCHI, LEHTP, HUXKHAA U BEPXHAA YacToTa cpe-
33, A06poTHOCTb, notepu (pucyHok 6.9). Cumeonamm F1 n F2 Ha pucyHKe 0603HAYeHbl
BEPXHAA N HUXKHAA YacTOTbl cpe3a, COOTBETCTBEHHO.

MoWCK NoN0Chbl MPOMU3BOAUTCA OTHOCUTENbHO ONOPHOMN TOYKN. ONOPHOMN TOUYKOMN CAYIKUT K-
60 MakcMMyM rpaduka, MMb6O aKTUBHbIM MapKep, Mo Bbibopy Nonb3osaTend. OTHOCUTENbHO
3HaYeHMA rpaduKa B ONOPHOM TOUYKE ONPEeAenstoTca BEPXHAS U HUXKHAA 4acToTbl cpesa, B
KOTOpPbIX 3Ha4YeHne rpaduka ymeHblUAeTCA Ha 3a4aHHbIA NONb30BaTENEM YPOBEHb MOUCKA
nosnocel (06blMHO —3 AB).
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YpoBeHb
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Tabnvua 6.3 OnpeaeneHve napameTpPOoB NoaOChHI

HanmeHoBaHue
napametpa

Monoca
NPOMNYyCKaHMA

LleHTpanbHas
YyacToTa NoJioChl
NpPOMNyCcKaHuMA

HuXHAAa yacToTa
cpesa

BepxHas
yacroTa cpesa

JobpoTHOCTb

MoTtepwu

| Mowck nonock

LeHT

HUX

Bepx

Morck nonocke!
OTER,

Twun
MNonoca

Mouck
OTHOCHTENLHO
MaKCHMyM

O603Ha4yeHune

PasHOCTb MeXay BEPXHEN U HUKHEN
4yacToToM cpe3a

CpeaHee 3HaueHne MeXKay BepXHeM
N HUXKHEWN YacTOTOM cpesa

OnpegeneHue

6 AHaNM3 n3mepeHni

dopmynbl

Hu»XHAA YyacToTa nepeceyeHns

rpadmKa 1 ypoBHSA onpeaeneHmn

NOZ1I0Cbl NpPONyCKaHUA

BerHﬂﬂ 4acCTOTa nepecevyeHunA

rpaduka n ypoBHA onpeseneHns

NO210Cbl NPONyCKaHUA

OTHOWeHne u,eHTpaanoM 4acCToOTbl K

nonoce NponyckaHuA

3HayeHue rpadumKa B ONOPHOM TOUKe

nor

NMOWUCKa NoJ10Chbl

F2-F1

(F1+F2)/2

F1

F2

ueHt /M

Ana BKﬂI‘O‘-IeHMﬂ/OTKIII'O‘-IeHMﬂ dDYHKLI'MVI NMOWUCKa NOs0Cbl —
HaXXMUTe nporpammHblie KHOMKU:

Mapkepbl > MapkepHble BbluucneHua > lMouck nonocbl >
Mouck nonocobl > {BKkA. | OTKA.}

3ap,al7|Te TUN NMNONOCbI NPOrpaMMHbIMU KHOMKaMW:

Mapkepbl > MapkepHble BbluucneHma > lMouck nonocbl >

Tun

Tun un

HaanNucb

Ha

KHOMNKe

NepeEKNOYaeTCA

coctoaHnamm «lMonoca» n «3arpaxka.».

3apanTe onopy Noncka NPOrpaMmMHbIMKU KHOMKaMM:

MeXAay

Mapkepbl > MapKepHble BbluucneHua > lNMouck nonocbl >
NMounck oTHOCUTENbHO

BbibepuTe onopy:

201



6 AHanu3 namepeHui

e «Mapkep»
e «Makcumym»

e «MUHUMYM»

EREE— Ana BBOAA 3HAYeHWA YPOBHA ONpefeneHna MNONoChbl —
-3 a6 HaXXMWUTE NPOrpaMMHbIe KHOMKM:

Mapkepbl > MapkepHble BbluucneHma > lMouck nonocbl >
YpoBeHb Nonochl

6.1.8.3 HepaBHOMepHOCTb

®YHKUNA Hepas8HOMEPHOCMU BbIYUCAAET U UHAULMPYET Cneayowme napameTpbl rpadpuKa:

yCuneHue, HakJoH, HepaBHOMepPHOCTb. PYHKUNA HEPaBHOMEPHOCTU UCNONb3yeT ABa Map-
Kepa 4N1A 334aHMA AMaNa30Ha pacyeTa NapameTpos (pucyHok 6.10).

c40.00000MIL, 5.e027 A
2118000007y S8.7422 AF

1-2 : E£40.00000Mry
WCWA : 5.6037 AE

HaknoH 1 2.1385 0F

HEPAEBH I 1.2545 4E

AwnanasoH

R AR

PucyHok 6.10 PyHKUMA HEPABHOMEPHOCTH

HepaBHOMEPHOCTb = A’ mayx+A max

PucyHok 6.11 OnpegeneHne HepaBHOMEPHOCTHU
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Tabnuvua 6.4 OnpeaeneHune napameTpoB GYHKUUN HEPABHOMEPHOCTHU

HammeHoBaHue

Ycunenune

HaknoH

HepaBHOMeEpPHOCTb

| HepasHomepH,

HepagHOMEDH,
Bkn.

Ha4ano HepaeH.
Mapkep 1

F.oHeL HepaEH,
Maprep 2

O603HaveHne Onpepenexne

ycun 3HayeHuMe mapkepa 1.

PasHOCTb MeKAy 3HauYeHUAMM MmapKepa 2 U

HaK/OH
mapkepa 1.
HaxoaAatca makcMMymMbl OTKIOHEHMI B "natoc” m
B "MMHyC" OT NPAMOM /SIMHUMK, COeAMHAOLLEN
HepaBH y p , coea uy

MapKepbl 1 " 2. HepasHOMepHOCTb
onpeaenaeTca Kak ux cymma (pUcyHoK 6.11).

[na BKAtOYEeHUs [/ OTKAOYEHMA GYHKLMM HEPAaBHOMEPHOCTM —
HaYXMUTE MPOrPaMMHbIe KHOMKM:

Mapkepbl > MapkepHble BbluucneHusa >HepaBHomepH >
HepasHomepH. > {BKa. | OTKA.}

Ana nameHeHwuA HOMEPOB MAapPKepPOB, KOTOpPblE CAyXKaT
rpaHndamm AOgnanasoHa HEPABHOMEPHOCTU — HaxXmute
nporpamMmmHbie KHOMKW:

Mapkepbl > MapKepHble BbluucneHua > HepaBHomepH >
Hauano HepaBH | KoHel HepaBH.

6.1.8.4 NMonocosoi punbTp

®YHKUMA noaocosoli huabmp BbIYUCAAET U MHAMLMPYET Cieaytolme napameTpbl duabTpa:
notepu, GaKkTop NUK-NUK B NONOCE NPOMYCKaHWUA, BENUYUHY 3arpaxkaeHua B noaoce 3arpa-
XaeHua. TpaHuMLbl NONOCkI NPOMYCKaHMA 334at0TCA NEePBON NAPO MapKepoB, rPaHMLLbl No-
NOCbl 334epXKaHNA 334a0TCA BTOPOW Napoit MapKepoB (PUCYHOK 6.12).
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[Monoca

NponycKaHuA

EF0.00000MIMU -1.5122 0F
1.1400000FFY —1oe330° 06
l.s000000rry -114. 78 0E
24000000 FFY —115.23 4F

1-2 470.00000MML
noT 1 -1.9122 LE
n-n : 0.7413AF
-4 1 B00.00000MrL
pe @ -111.104E

. (O

1
P
<«

A 4

1

1

1

' Monoca

1

- 3arpaxkaeHus
1
1

PucyHok6.12 PyHKUMA nosocoBor GuabTp

Tabnunua 6.5 OnpeageneHne napameTpoB GyHKLMM NONOCOBON GUNBLTP

HanmeHoBaHue

MNotepun B
nonoce
nponycKaHuA

DaKTOp NUK-NMK
B nosioce
NpPonycKaHuA

3arpaxkgeHue

Monoc, fHneETR

Monoc. grneTp
OTER,

Hauano nponyck,
Mapkep 1

FoHey nponyk,
Mapkep 2
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Ob603HauyeHune

nor

n—n

pex

OnpegeneHue

MuHMManbHoe 3HaYeHue B nonoce nponyCcKaHuA.

PasHocTb mexagy makCcmmymom " MMHUMYMOM B
nonoce nponycKkaHuA.

PasHOCTb  MeXay MakcMmymom B noJsioce
3arpaxaeHmas UM MUHMMYMOM B nosoce
NPOMNyCKaHWUA.

Ona BrkAoYeHUA/oTKAoYEHNA GYHKLMM NOA0COBON GUNLTP —
HaXXMWUTE NPOrpamMMHbIe KHOMKM:

Mapkepbl > MapkepHble BbluucneHua > Monoc.punbtp >
Monoc. dpunbtp. > {BKA. | OTKA.}

ONnAa M3MeHeHMs HOMEPOB MAPKepos,

KOTOpble cAyKaT

rPaHMLAMM NONOCHI MPOMYCKAHUA — HAaXXMUTE MPOrpamMmMHbIe

KHONMKW:

Mapkepbl > MapkepHble BbluucneHua > MNonoc.punbtp >
Hauano nponyck. | KoHeu, nponyck.



6 AHaNM3 n3mepeHni

Ha4ano ONnAa M3MeHeHMs HOMEPOB MapKepoB, KOTOpble CAyXKaT
;E'Elrg::;ﬂa' FPaHMLIAMM NONOCHI 3arpaXaeHNa — HaXKMUTE MPOrpaMMHble
KHOMKMU:
'{':'H:I” 3E'FF'T‘*’-‘- Mapkepbl > MapKepHble BbluucneHua > Monoc.punbtp >
[=[al S
— Hauano 3arpaxka. | KoHey 3arpaxa.

6.1.9 PYyHKUMA YCTAHOBKM MAapamMeTPOB C MOMOLLbIO MapKepos

®YHKUMA NO3BONSET YyCTaHABAMBATb CAeAytoWwme NapameTpbl KaHana C MOMOLLbIO TEKYLLEro
NONIOXKEHUA MAPKEPOB:

® HUXKHAA rpaHnL,A AMana3oHa CTUMYNa;
* BepxHAA rpaHMLA AMana3oHa CTUMYANa;
e LleHTp AnanasoHa CTUMyNa;

* 3HaYeHMe ONOPHOro YPOBHS;

* 3HaYeHMe INEKTPUYECKOM 3a4EPKKM.

Mepen Mcnonb3oBaHMeM GyHKUMI YCTaHOBKM NapaMeTpoB Ha3HaubTe aKTUBHbIA MapKep.

MaprepHee Ana YCTaHOBKU HUMKHEN rpaHnubl AnManasoHa CTumyia —
Ha*XMUTe nporpammHblie KHOMKU:

MEHCEDEHHA
Mapkep 1

Mapkepbl > MapKkepHble npucsoeHus > Mapkep—> Ctapt

Maprep -=
CTapT
MapKep - Ona ycTaHOBKW BepxHel rpaHuubl AManasoHa CcTumynaa —
CTon HaXXMUTE NPOrpaMmmHbIE€ KHOMKMW:
Mapkepbl > MapKkepHble npucsoeHus > Mapkep—> Cton
MapKep - [0nAa yCcTaHOBKM LUeEeHTpa AuanasoHa CTUMyIa — HaXmuTe
LleHTp nporpammHble KHOMKU MapkKepbl > MapkKepHble
npucsoeHusa > Mapkep—> LleHTp
Mapkep -> 0nAa yCcTaHOBKM BeNMUYMHbI OMOPHOrO YPOBHA — HaXmuTe
CINOpH, YpOEEHE nporpamMmmHbie KHOMKW:
Mapkepbl > MapkepHble npucsoeHuna > MapKep—>
OnopHblii ypoB
MapKep - Ona yCTaHOBKM BE/IMYMHLI 3/IEKTPUYECKOM 3aJEPKKN —
JaAEpwEa Ha*XMUTe nporpammHblie KHOMKK:

Mapkepbl > MapKepHble npucBoeHua > Mapkep—>
3apepiKKa
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Mapkep - > [na nepemelieHnA ONOPHOro MapKepa B TOUKY AKTUBHOIO
CINopH, Maprep MapKepa — HaXXmMute nporpaMmmHble KHOMKK:

Mapkepbl > MapKkepHble npucsoeHuna > Mapkep—> OnopH.
Mmapkep
6.2 PyHKUMA namaTn rpadmnKoBs

[na Kaxaoro rpadurKa M3amepeHHbIX SaHHbIX, KOTOPbIM OTOBpaXkaeTca Ha 3KpaHe, npeay-
CMOTpPEH CBA3aHHbIW C HUM rpaduK NamaTn. Fpaduk NamaTU UMeeT TOT »Ke LBET, YTO M OcC-
HOBHOM rpaduK, HO ero APKOCTb YMEHbLLEHA B 83 pasa’.

FpadMK NamMATK 3aNOMMHAETCA U3 TEKYLLETO U3MEPEHNA B MOMEHT HaXKaTuA KHOMKW 3arno-
MWHaHWA rpaduKos. Mocne 3anOMUHaAHUA rpaduKa NamMATM, aBTOMATUYECKM BKIOYAETCA
MHAMKALMA ABYX FPAadUMKOB — AaHHbIX M NamaTu. Monb3oBaTe/lb UMeeT BO3MOXHOCTb Ha-
CTPOUTbL MHAMKauMio rpadukos. CTpoKa COCTOAHUSA rpadmKa oTobparkaeT AaHHYIO HAaCTPON-
Ky:

e N&MN — nHamumpytoTca 06a rpadmka AaHHbIX U NaMATY;
* [1 — UHAMUMPYETCA TONbKO rPaduK NamaTy;

o OTKN — MHAMKALMSA OTK/IloYEeHa Ana o6omx rpadmKos;

e [lycToe none — MHAMUNPYETCA TONbKO rpaduK AaHHbIX.

paduK namaTu HacnedyeT c/eaylolne YCTaHOBKM rpaduKa AaHHbIX, U3MEHEHME KOTOpPbIX
BEAET K CTUPAHUIO NaMATH:

® ANANA30H Y4acCToT,
® YNCNO TOYEK;
® TUMN CKaHNUPOBaHUA.

lpadMK NamaATU MCNonb3yeT obLIMe YCTAaHOBKU C rpaduUKomM NamaTh, USMEHEHME KOTOPbIX
AencTByloT Ha 0ba rpaduKa:

e popmar;
® MacluTab;
® Crna*knsaHue;

® 3/IEKTPUNYECKaA 3a4epKKa.

1
Monb3oBaTesib UMEET BO3MOXHOCTb M3MEHUTL LLBET U APKOCTb rPadMKOB NamaATH U AAHHbIX NPOU3-
BONIbHbIM 06pa3om (pasaen 8.8).

206



6 AHaNM3 n3mepeHni

Ha rpadvK namaATu He BAMAIOT cnepylolme YyCTaHOBKKM rpadmKa AaHHbIX, NPOU3BEeAEHHbIE
nocne 3anoMMHaHuA:

® U3aMmeHeHne MOLWHOCTUN NPpU CKaHNPOBAHNKN YaCTOTbl;
® 3MeHeHNe YaCToTbl NPU CKaHNPOBAHUK MO MOLLHOCTH,

* BbI6Op M3mepeHua (S-napameTpa);

nosoca NY;
* ycpegHeHue;
* KanmbposKa.

fpaduK NamsaTU MOXKHO MCMOb30BaATb AN OCYLLECTB/IEHUSA MATEMaTUUYECKMX OnepaLui
MeXay HUM U rpaduKoM AaHHbIX. [py 3TOM pe3ynbTaT maTemaTMYecKon onepauum 3ame-
waetT rpadumk AaHHbIX. MaTemaTuyeckue onepaumnm Hag NamaATbio U AAHHbIMU OCYLLECTB-
JIAOTCA KaK Hag, KOMMNAEKCHbIMK Yncnamu. MNpeaycmoTpeHbl YeTbipe maTemaTuyecKkme one-
pauuu:

JeneHuve namepaembix aHHbIX HAa NAMATb.
DaHHble / NamaTb
CTpoka cocTtosHuA rpaduka cogepxut: A/N.

YMHOXeHME N3MepseMblX AaHHbIX Ha NaMATb.
DaHHbie * NamaATb

CTpoKa cocToaHuA rpadmKa cogepxut: O*M.

BbluMTaHME NAaMATU U3 N3MEPAEMBbIX AAHHbIX.
[AaHHble — NMNamAaTb
CTpokKa cocToAHuMA rpaduKka cogeput: A-.

CnoxeHne nsmepaembix AaHHbIX U NAMATU.
[AaHHble + MamaTtb
CTpoka cocToAaHMA rpadmKa cogepKuT: A+N.

6.2.1 NopAaaoK 3anoMUHaAHMA rpadUKoB

®OYHKUMA NaMATM rPpaduKOB NPUMEHMMA KaK K OTAENbHbIM rpadMKamM KaHana, Tak U Ko
BCEM rpadmKam KaHana cpasy. Mepes MCNONb30BAHNEM AAHHOM PYHKLMU ANA KOHKPETHO-
ro rpadmKa caenanTe ero akTMBHbIM.

Ona 3anomuHaHuAa rpaduka — HaAXKMWUTE MPOrpamMmHble
KHOMKMU:

UHaukauuma > Namartb > [laHHble—> MNamAaTtb

AaHHble - >
MamMaTe
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Ona 3anomnHaHuA Bcex rpadUKOB — Ha*KMUTE NporpammHble

HaHHbie -> KHOMKW:
MamaTtb Bce

UHpgukauma > NMamartb > flaHHble—> MNamAaTb Bce

6.2.2 MNamsartb FIFO

[o 8 coxpaHeHWUI Kaxaoro rpadmka moryt xpaHuTbca B namaAtn FIFO. CoxpaHeHne npowuc-
XOAMUT B XPOHOJ/IOTMYECKOM NOPAAKE MPU HAXKATUM HA NPOrPaMMHble KHOMKM [JaHHbIA ->
MNamaTtb 1 [laHHbIA -> MamaTb Bce. Mpun BKAOYEHUU QYHKLMU U COXPAHEHUU B CTPOKE CO-
CTOAHUA rpadmKa NOABNAETCA HOMEpP COXPAHEHMUA.

Ona BKNOYEHUA/OTKNIOYEHMA COXpaHeHusa B namsaTb FIFO —
Ha*XMUTe NporpammHble KHOMKW:

MNamMaTb

MHupgukauyma > Namarte > Namarb FIFO > {Bkn. | OTkA.}

Ona  Bblbopa aAKTMBHOM MNamMATM  rpaduKa  HaKMuTe
NPOrpaMmHbIe KHOMKMU:

UHaukauma > Namatb > AKTUBHAA NamMATb

HoBan Bbl6epMTe COXpaHeHne 13 CnUcka.

COXpaHeHMﬂ pacnonarakoTtcaA B XpOHONOIrnM4eCKom nopAaake,

'? roe 1 — camoe nocnegHee COXpaHeHue, 8 — camoe paHHee.
Ecnn KHonNKa COXpaHeHNA He aKTMBHa, TO I'pad)MK He Obin
3aNOMHEH.

8

CTapan

6.2.3 CTupaHue namaTtu

Ons cTMpaHua NamAaTM  aKTUBHOFO rpadmka — HaxkmuTe

Mamate NPOrpammHble KHOMKMU:

Uupgukauma > NMamartb > CrepeTb NnamATb

CTepeTb NamaThb

Mpwn BKAOYeHHOM nNamATM FIFO mMoXHO yaanuTb OTAeNbHOe
coxpaHeHue, NMHO BCe COXPaHEHWA MPOrPamMMHOM KHOMKOWM
Bce.

CTepeTb NaMATb

HoBas
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6.2.4 HacTpolika nHgmMKkaumm rpadpmkos

T ——— Ona  Bbibopa rpaduKkoB ANA  MHAMKAUMM — HaxmuTe
[laHHbIE 1 NaMsTb NPOrpaMMHbIe KHOMKMK:

MHaukauma > UHAaMKaumua rpadumKa

AaHHble BbibepuTte rpadmkm Ana MHAMKaLUM:
* laHHble

MNamaTte
¢ MlamAartb

AaHHble 1

NaMATE e [laHHbIe N NaMATb

OTKN. * OTKA.

6.2.5 MopaaoK BbINOJIHEHMUA MaTeMaTUYECKMX onepaLmit

Ons BbINONHEHUS MaTeMaTUYEeCKUX onepauuin — HaxKmuTe
OTER, NPOrpammMHble KHOMKU:

MaTemaTHEa

UHpgukauma > NMamartb > MaremaTtuka

AaH [ Nam M BbiBepuTe onepaumio:
e OaH / Nam
AaH * Mam
e flaH * Mam
AaH - MNam e flan - Mam
AaH + Mam * Aan + Nam
e OTKA.
] OTKn.

[eneHne Mamepaemblx AaHHbIX Ha NamsATb (HOPMUPOBAHME)
MamaTe TaK)e MOXHO BbIMOJ/IHNTb, Ha*KaB NPOrpamMmmHble KHOMKMW:

® /1A aKTUBHOrO rpaduKa:
HopMupoBaTh
UHpgukaumsa > NMamarb > Hopmuposatb
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HopMposaTs Bce * ANA BCeX rpaduKoB aKTUBHOTO KaHana:

UHpgukauma > NMamarb > Hopmuposatb Bee

Mpn BKAtoYeHHOM namaTM FIFO M HaAnuMm HeCKONbKKX
coXpaHeHult rpaduka, cneayer ykasaTb aKTUBHYKO MaMsATb,
OTHOCUTENIbHO KOTOpPOM OyaAyT BbIMONHATL MaTemaTuyeckue
onepauuu.

MpumeyvaHue

6.2.6 YaeprkaHue rpadpuka

OYHKUMA yaeprKaHWA rpaduKa CAYKUT ANA yAepKaHUA MaKCUMAbHbIX MU MUHUMAJTbHBIX
3HayeHU rpaduka. Mpu BKAOYEHUN DYHKLMM B CTPOKE COCTOSHMA rpaduka noasasetcs
COOTBETCTBYIOLLLANA HALNUCh.

Tvn yaepx Onsa  BKAOYEHMA  yaepaHuAa rpaduMka —  HaxkmuTe
OTKI. NPOrpammHble KHOMKK:

MHauKauma > Yaep:k rpaduka > Tun yaepx
® OTKA
BbibepuTe TMN yaepKaHua:
MaKCcuMyM e OTKA.
* Makcumym
MUHUMYM

* MUHUMYM

MporpammHasa KHonKa [MMepe3anyck B meHo UHAguKauma >
YaepK rpadpuka cnyKuT 419 NOBTOPHOIO 3anycka yaeprkaHma
rpadmka co cOpocom npeablayLmnx 3Ha4YEHUN.

Yaepx rpaduka

Mepe3anyck

6.3 MoaennpoBaHue OCHACTKU

MogaennpoBaHMe OCHACTKM — 3TO NPOrpaMmHan GyHKLMA MOAENMPOBAHUA YCNOBUIM N3Mme-
peHuA, KOTopble OT/INYAKOTCA OT peasibHbIX YCN0BUM namepeHma. OHa BKIKOYaeT mogenu-
pOBaHWeE cAeayoLWNX YCNOBUN:

ANA HebanaHCHbIX Lenen —
* [Ipeobpa3oBaHMe uMmnegaHca NopTa;
* /ckntoueHme uenu;

e BcTpavBaHue uenu;
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e HeBanaHcHoO — 6anaHcHble npeobpasosanua®.
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JNlornyeckas cxema OYHKUMM MOAENMPOBAHMM OCHACTKM NMpeacTaB/eHa Ha PUCYHKe 6.13.
Cxema 06paboTKM AaHHbBIX PYHKUUM MOAENNPOBAHMM OCHACTKM NMpPeacTaBAeHa Ha PUCYH-

Ke 6.14.
CKOPPEKTUPOBaHHbIe Wckniouyaemble BcTpanBaeMble Lenu u He6anaHcHo-
S-napameTpsi Lienu 1 yanuHeH e npeoGpa3oBaHue BanaHcHLle
nopta “MneaaHca nopta npeobpasosaHus
|— - - | AkTyanbHas
Mopta | | anuBposoyHas
[ Z : NNocKoCTb
| H
| ! Zaﬁ ﬁ Zb**
! Flopr b ! Mpeob Mpeob
| Zy | YnnuHeHe YanuHeHne peosp. | e peoop.
nopra nopTa umnenatca oo “mnepaxca
I | nopta nopta
I ¢ /T T T T T T T T T T T T T
|
! ! s2p s2p s2p s2p Jlornyeckui 2za Zal2 |
Wckniovaemas Mckniovaemas BctpanBaemas BctpanBaemas GanaHcHbIi |
| | Lenb Lenb Lenb Lenb Mopt 1 |
| | | | | | :
| | sdp sdp -t - '
| | Vckniovaemas Lens* BcTpansaemas Lenb*
| | —
| |
HoBasi /amepsiemoe
| | —— Vamepsiemoe M3mepsiemoe YCTPOWCTBO C
| | v YCTPOWCTBO yCTPOICTBO BCTpanBaeMbIMu
| | / Lensmu
| | I ]
| | sdp sdp
| | Wcknioyaemas Liens* BcrpavBaemas Lenb* F————4-———pF———- |
| | I I I I : :
| | s2p s2p s2p s2p | Norudeckuit |
| | Mckntoyaemas Mckntovaemas BcrtpanBaemas BctpanBaemas | 6anaHcHbIN |
Lenb Lenb Lenb Lenb I TMopt2 |
i i I I L e T2
| | YanuHexne YanuHenne Mpeabp. Ly T Mpeobp.
N nopTa nopTa “MneaaHca “\Wrs umnepaxca
| OZPT ¢ | nopTa nopTa
| o I
| . ZCQ .UI. Zd+
| .’E |
| Mopr d | AkTyanbHas
I Z, |} kannbpoBoyHas * OnepaLiui BCTpaMBaHMS 1 UCKMIOYEHNSA YeThIPEXMOPTOBO Lieni SAP B3aUMHO UCKTIOYaloT ApYr Apyra.
L——— 1% nnockocTb ** ECri GanaHcHoe NpeoBpa3oBaHie BKIKYEHD, TO AOMKHO BbINONHATLCS: Za = Zb, Z¢ = Zd.

1
) TonbKo ANs 4ETbIPEXNOPTOBbIX AaHANM3ATOPOB.

PucyHok 6.13 Jlornyeckan cxema GYyHKLUUM MOAENNPOBAHMA OCHACTKM
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6 AHanu3 namepeHui

M3mepeHune
S-napameTpoB

L

YanuHeHune nopta

N7

S2p UCKnoYeHne
uenen

N7

[MpeobpasoBaHue

UMnenakca nopta HebanaHcHble uenu

N

S2p BCTpanBaHue
uenen

N7

S4p UCKIoYeHne-
BCTpauBaHue
uenen

He6anaHcHo- T

6anaHcHoe BanaHcHble uenu
npeobpasoBaHue

Mpencraenexune pe3ynbTaTtoB MOAENNPOBAHUA OCHACTKU

l

[Ona HebanaHCHLIX Lenen [lns GanaHcHbIX Leneit -
S-napameTpbi 6anaHcHble S-napameTpbl,
napameTpbl AucbanaHca,

KO3 DMLMNEHTBI
nogaeneHunsi cCMHdasHowm

cocTaBnsouen

PucyHok 6.14 Cxema 06paboTKu AaHHbIX MPU MOAEMPOBAHNUM OCHACTKM

Mepes MoaenMpoBaHMEM OCHACTKU BblbepUTE aKTUBHbIW KaHan. DYHKUMM MOAENNPOBAHNA
OCHACTKM AENCTBYIOT A/1A BCeX rPadMKOB KaHana.

Ona nepexoga K PYHKUMAM MOAENNPOBAHUA OCHACTKM —
Ha*KMKUTE NPOrpamMmmHble KHOMKW:

AHanmz

AHanuns > MogenupoBaHue 0CHaCTKU

Mo NHPOEaHKE
OCHACTEM
Bkn.
Hagnucu Ha KHonke MoaennpoBaHMe OCHACTKMU O3HAYaloT:
«BKn.» — BKAOYEeHa XxoTA O6bl oAHa U3 HKUWI
MpumeyvaHue A GyHKY
mMoaennpoBaHua.

«OTKN.» — OTKAOYEHbI BCE (IJYHKLI,VIVI MmoAenTMpPoBaHUA.
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6 AHaNM3 n3mepeHni

6.3.1 NMpeobpa3oBaHMe MMnNegaHca NopTa

Mpeobpa3oBaHWe MMnesaHca nopta — 3To QyHKUMA nNpeobpasoBaHus S-nmapameTpoB Npwu

MOAEeNNPOBAHUM U3MEHEHUS BOJTHOBOTO COMNMPOTUB/IEHUS MOPTOB (PUCYHOK 6.15).

MpumeyvaHue

CucrtemHoe
conpoTMBAEHUE

Z20=500Q
(75 Q)

MpounssonbHoe
conpoTusaeHune

Z1[Q]

| Mpeotp. Z nopTa

Mpeobp, £ nopTa
Bn.

3HayeHue nMmnegaHca U3MepuTeNbHOro NopTa onpeaenseTca
B npouecce Kannmbposku. OHO onpegenseTca 3HavyeHUem
BOJIHOBOIO  COMPOTUBAEHUA MCMONb3YeMOro KOMMJIEKTa
KannMbpOBOYHbIX Mep, U YyCTaHAB/IMBAETCA B NO/Ib30BaTENEM B
COOTBETCTBUM C pasgenom 5.2.17.

Mopt1 MopT 2
; Uccnepyemoe ; CucremHoe
! yCTPOICTBO ! ConpoTUB/EHUE

(75 Q)

MNpeobpasoBaHne nmneaaHca nopTa

Mopt1 MopT 2
. : MpounssonbHoe
' Wccnepyemoe ' conpoTuseHue
i YCTPOWCTBO : 72 [Q]

(")

PucyHok 6.15 MNpeobpa3oBaHue umnesaHca nopTa

Ona BKAoyeHUA/OTKAOYEHUA GYyHKUMKM npeobpasosaHuA
MMMeaaHca NopTa — HAXKMUTE NPOrPaMMHbIE KHOMKM:

AHanu3 > MopaenupoBaHue ocHacTKu > Mpeobp. Z noprta >
Mpeo6p. Z nopra > {Bkn. | OTKA.}
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6 AHanu3 namepeHui

MopT1 Z0 Pean Ona BBOAA 3HA4YeHMA peanbHOM WU  MHMMOM  4YacTu
500 MOEeNINPYEMOro nmneaaHca nopta - HaXXMuTe
NPOrpaMmmHbIe KHOMKMK:

MNopT1 20 MHKM
0Q AHanus > MogenupoBaHue ocHacTKK > Mpeobp. Z nopTa

YcTaHOBUTE KaXA0My NOPTY 3HAaYEHMA uMnepaHca.

Teopi Ona Bbibopa Momenn  pacyeta, COrNaCHO  KOTOPOM
Traveling Waves BbINO/IHAETCA NEePeHOPMMPOBKA S-NapameTpoB — HaXMuTe
NPOrpaMMHbIe KHOMKM:

AHanu3 > MoaenupoBaHue ocHactkm > Mpeobp. Z noprta
Teopwusa > {Traveling Waves | Power Waves}

6.3.2 UcKkntouveHune uenu

UcknoueHne uenu — 310 GyHKUMA Npeobpa3oBaHUA S-MapameTpoB MpPU UCKIIOYEHUU U3
pPe3ynbTaToB U3MEPEHUN BIUAHUS HEKOTOPOM LLEMNN.

Nckntoyaemasn uenb Ao/KHa BbiTb onpeaeneHa cBoOMMU S-napameTpamu B dpaline AaHHbIX.
Ucknovyaemasn uenb A0/1KHA ObITb onpeaesieHa Kak 4eTbipexno/itocHUK B daiine dopmata
Touchstone(paclwmpeHue .s2p), KOTopbIN cOAEPKUT Tabanuy S-napameTpos: Si1, Sr1, S12, S2o
ONs pAfa vyacTor.

CDYHKLI,VIH MCKNIOYEeHUA Uuenn Nno3BoNAeT MmaTeMaTU4eCKn NCKIKYNTL BINAHWUE Ha pe3y/1ibTaT
n3mepeHmAa OCHACTKKU, KOTOPaA BK/AKOYEHa meXAay NNOCKOCTbHO Kal'IVI6pOBKVI n unuccnepye-
MbIM yCTpOl‘/‘ICTBOM. OcHacTka ncnonb3yetTca ana noagKnro4yeHumA yCTpOVICTB, KOTOpPblE HE MO-
ryT 6bITb HenocpeacTtBeHHO NOAKNIKOYEHbI K USMEPUTEJSIbHOMY MOPTY.

DYHKUMA UCKIOYEHUA LEenu CMellLaeT NA0CKOCTb KaMbpoBKM B HanpasB/ieHUU uccnenye-
MOTO YCTPOMCTBA TaK, Kak ecnu bbl KanMbpoBKa Obisia NpoBefieHa C yYETOM 3TON UCKAIO-
yaemom uenu (pucyHok 6.16).
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6 AHaNM3 n3mepeHni

Nopt 1 MNopt 2

] L]

I L}

.. Lens 1 . Hcenegyemoe . Lens 2 -I

i . YCTPOWCTBO . H

| thann thann |

.. Touchstone b b Touchstone ..
MNnockocTs Mnockocts
KanuipoBKH KanubpoBKK

U

Mckno4veHue Lenu

U

Nopt 1 ! ! MNopt 2
[ ' : .
! Hcenegyemoe !
| YCTPOHCTBO |
® *— —® @
MNnockocTs MNnockocTs
KanuopoBKM KanwopoBKM

Pucy-
HOK 6.16 UcKntoueHune uenu

Ona BKNOYEHUA/OTKAOYEHUA GYHKUMM UCKAIOYEHMA Lenu
Ana nopta N — HAXKMUTE NPOrPAMMHbIE KHOMKM:

| lcknHod, wenu

AHanuns > MoaenupoBaHue oCHacTKu > Uckntou. uenu >

MopT 1 Mopt N > {Bkn. | OTKA.}
Brn,
Ona sBoga nmeHn daiina S-napameTpoB UCKAOHAEMON Lienu
Makin ana nopta N — HAXKMUTE NPOrPaMMHble KHOMKM:
S-napaMeTpoE
MMEF-07251 .52p AHanns > MogenupoBaHue OCHAcTKu > Mckawou. uyenun >

daitn S-napameTpos.

Echv  ¢ain  S-napameTpoB A4NA nopTa He YyKasaH -—
MpumeyaHue COOTBETCTBYIOLLAA KHOMKa BK/AOYEHUA AAHHOW PYHKUMM He
[AOCTYMHa.

6.3.3 BctpamBaHue uenu

BcTpanBaHue uenu — 310 GyHKUMA npeobpa3oBaHMA S-napameTpoB NpU MOAENMPOBAHUM
006aBNeHUA HEKOTOPOWN uUenun (pUCyHOK 6.17).dyHKUMA BCTpaMBaHUA LEnu ABnaAeTcs 06-
PaTHOM NO OTHOLEHUIO K GYHKUUM UCKNOUYEHMA LENW.

BctpamBaeman uenb Ao0/XKHa ObiTb onpegeneHa yepe3 ¢aiin AaHHbIX, coAeprkawumn S-
napameTpbl 3Toi uenu. Llenb gomkHa 6bITb onpeaeneHa Kak YeTblPexnotocHUK B dainne
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6 AHanu3 namepeHui

d)opN\aTa Touchstone (paCLumpeHme .sZp), KOTOprVI COAEPHKUT Ta6m4u,y S-napaMeTpOB: 511,
521, 512, 522 Aana pAaga 4actoT.

®dyHKUMA BCTpaMBaHUA LLENM MNO3BONSET MaTeMaTUYECKM CMOAEIMPOBaTb NapameTpbl yCT-
policTBa nocse gobaBneHma cornacyrowmx Lueneun.

Nopt 1 MNopt 2
i l
' _— ®
! Hcenegyemoe ]
I YCTPOHCTBO i
‘ - - :
i i
% S W3MEPAEMEIE S-MAPAMETPEl - - - - == = = - - — o= = = = by

U

EBTP&HEGHHE uenu

NopT 1 \L NopT 2

'. Lens 1 . Hcenegyemoe . Lens 2 I

! i YCTPOHCTBO pai !
M Hn

" Touchstone b b Touchstone "

L Mogenvpyembie S-NapaMeTpbl -------c--ccoao-— >

PucyHoK 6.17 BcTpamBaHue uenu

Ona BKAOYEHUA/OTKNOYEHUS YHKLUMM BCTPaUBaHWUA Lenu
Ana nopta N — HA*KMUTE NPOrPAMMHbIE KHOMKM:

BCTpave. wenw

AHanns > MopaenupoBaHue OCHacTku > Bcrpaus. uenu >

MopT 1 Mopt N > {Bkn. | OTKA.}
Ben.
Ona BBoga umeHu ¢aina S-napameTpoB BCTPaMBaeMol Lienu
Dafin ana nopta N — HaXXmMnTe NporpammHble KHOMKMK:
S-napaMeTpoE
MMEF-07251 .52p AHanns > MopgennposaHue OCHAcTkuM > Mcknawou. uyenun >

daiin S-napameTpos

Echm  ¢ain  S-napameTpoB AnA MopTa He YKasaH —
MpumeyaHune COOTBETCTBYIOWLAA KHOMKA BKAOYEHMA OAAHHON GYHKUMW He
AOCTYMNHa.
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6.3.4 BcTpanBaHue NN NCKNKOYEHME YeTbIPeXNOPTOBbIX uenei'

6 AHaNM3 n3mepeHni

)

3Ta PyHKUMA npeobpasoBaHUs S-MapameTpoB AOCTYMHA TOJIbKO ANA YeTbiPeEXnopPTOBbIX
aHa/IN3aTOPOB U UCMNO/Ib3YET B KAYECTBE BCTPAMBAEMOMN UAN UCKIOMAEMON LEenu YeTblpEex-
NnopToBYIO LEeNb, 3aflaHHY0 B BUAe ¢anna popmata Touchstone (pacwmpeHue .s4p), KoTo-
prVI coaepxut Ta6.ﬂMLl,y S-I'IapaMETDOBZ 511, 521, 531, 541, 512, Szz, 532, 542, 513, 523, 533, 543, 514,
S>4, Saa, Saq ANA pafa yYactoT. Onepaunm BCTPaMBaHUA, UCKAKOYEHMA B 3TON YHKLWUM B3a-
MMHO UCKAIOYAIOT Apyr Apyra.

McknrodeHne S4P

MckntodeHne S4P
OTKA.

Tononorua
MCKAHYeHna S4P

L] A
B
C
1
MoMowe

4-3-2-1

MpnmeyaHune

Ana BKI'IIO‘-IeHVIﬂ/OTKl'IIO‘-IeHVIﬂ d)yHKLI'VIVI BCTPAanBaHNA U
NCKNIKYEHNA l‘IeTbI[Z)éXI'IOpTOBbIX u,ene17| Ha*XXmMuTte
nporpamMmmHbie KHOMKW:

AHanus > MoaenupoBaHue ocHactku > UcknoueHune S4P >
UcknioueHune S4P > {BKkn. | OTKn.}

BbibepuTe TOMONOTUIO PACNO/IOKEHMA BCTPAMBAaEMOW WU
NCKNOYaeMoM YeTbIPEXNOPTOBOM uenu, Ha’KkaB
NPOrpaMmmHyto KHOMKY Tonoaorna ucknodeHunsa S4°P.

Ona  wvHOMKauuMM  BbIBPaHHOW TOMONOTUW —  HaXXMuTe
NPOrpaMmHyto KHomnKy NMomoub.

Tononorka A Tononorwa B Tononorwa C

NA NA NA

=

(=1} l—'__e
= T2
o]
o
I
=T

o

DuT DuT

Ha pucyHke nwkl, nwk2 BcTpanBaemble UM UCKAOYAEMbIE
uenu - uenbl u uenb2 cooTBeTCTBEHHO, NA - Mameputens,
DUT - nsmepsemoe ycTpomncTeo.

Ona Bblbopa HOMEpOB MNOPTOB, MNOAK/AOYAEMbIX K
BCTPAMBAEMOM  WAW  WUCKNOYAEMOW  LUEnu,  HaxkmuTe
NPOrpaMmHbIe KHOMKMK:

AHanus > MopgenupoBaHue ocHacTku > UcknoueHue S4P >
Moptbil > [1-2-3-4 | ... 4-3-2-1]

LocTtynHbin HAbop HOMEepPOB NOPTOB 3aBMUCUT OT BblbpPaHHOM
TOMONOTUN.

1
) TonbKo ANs 4ETbIPEXNOPTOBbIX AaHANM3ATOPOB.
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Tvn {uene1)

- Her

° Het

BcTponTe

MK nHoYMTE

MpumeyaHue

Dain (Lenel)
1.54p

hann (uens2)
2.54p

MoMoLwE

218

Ona Bbibopa onepaumMm c uenbio uenbl u/uan uenb2
(cmoTpu TOonoNOrMIO) — HAXKMUTE NPOTrPAMMHbIE KHOMKMK:

AHanuns > MoaenupoBaHue oCHacTKu > UckntoueHue S4P >
Tun (uenbl) > [Het | Bctpoutb | UcKnioumTb)

AHanuns > MoaenupoBaHue oCHacTKu > UckntoueHue S4P >
Tun (uenb2) > [Het | Bctpoutb | Ucknioumntb]

Mepen BbIOOpOM onepauumn ykaxute uma danna s4p ana
uenu uenbl v/vnm uenb2. MHaye KHoMKa BbIbOpa onepauun
He NepekNUUTCA.

Ona BBoaa nmenun daiina S-napameTpoB BCTPamMBaemMol Uan
NcKAo4aemon uenu s4p ana uenu uenbl m/van uyenb2 —
Ha*MWUTE MPOrpPamMmHbIe KHOMKW:

AHanuns > MoaenupoBaHue OCHacTKu > UckaoueHue S4P >
®daiin (uenbl)

AHanuns > MoaenupoBaHue oCHacTKu > UckaoueHue S4P >
®daiin (uenb2)

OnAa WHOWMKAuUMKM WUTOrOBOWM CXEMbl C YY4ETOM TOMOJIOMUW,
HOMEpPOB MNOPTOB, OMepaumin Ku GannoB — HaXMUTE
NPOrpaMmHYyo KHOMKy Momouyb.

M Tononorka:  C
1 2 3 4
¢ i ¢ ¥ COCTOAHME:  OTEN.
! kel 2 L nuvke2 2 Mewlkl:  BCTpoMTE
2 4 3 : 1.54p
ouT MEwkz:  Het
Z.54p

Ha pucyHke nwkl, nwk2 BcTpanBaemble UM UCKAKOYAEMbIE
uenu - uenbl u yenb2 cooTBeTCcTBEHHO, NA - MamepuTens,
DUT - usmepsiemoe ycTpomcTBoO.



6.3.5 M3amepeHus 6anaHcHbIX Lenei’

6.3.5.1 HebanaHcHO

HebanaHcHo-6anaHcHble npeo

6 AHaNM3 n3mepeHni

)

-6anaHcHble NnpeobpasoBaHmA

6pa3oBaHNA MOAENUPYIOT M3MEPeHUs B BaNaHCHbIX cxemax,

NCNo/sb3yA pe3ynbTaTbl HebanaHCHbIX M3MepeHMin. Takum o0bpa3om, OCyLLECTBASETCS OLUEH-
Ka H6anaHcHbIX NapameTpoB HanaHcHbIX uenen. Cxema HebanaHcHo-H6anaHcHoro npeobpa-
30BaHUA NpuBeAeHa Ha pUCyHKe 6.18. BapmaHTbl 6anaHCHbIX Lenen 4oCTYNHbIX AN OLEHKN

npueeneHbl Ha PUCYHKe 6.19.

MopT C

N3amepsiemoe
YCTPONCTBO

HebGanaHcHbI
nopT a
Za

Za=12Zb
———_] 1§
HebGanaHcHbI
nopt b
Zb

A p——

N3mepsiemoe
YCTPONCTBO

HebanaHcHo-
6anaHcHoe
npeoGpasoBaHue

3 2Za pna gnddepeHumnansHoro
1 pexnma n3mepeHus Nornyeckun
©anaHcHbIN
W nopt

Zal2 pnsa cuHdasHoro pexunma
n3mepeHus

PucyHok 6.18 Cxema HebanaHcHO-6anaHcHOro npeobpasoBaHus

1) ToNbKO ANA 4eTbIPEXNOPTOBbIX aHa/M3aTOPOB.
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HebanaHcHo — 6anaHcHoe ycTponcTeo (SE-Bal)

N

Nornuecknii ( VIaMEDSEMOE {5t Mopt b | Jlorndeckuii

HebGanaHCHbIN MopT a& or CF:IZCTBO ©anaHcHbIN
nopt 1 (SE) L yerp g Moprc | MopT 2 (Bal)

BanaHcHo — 6anaHcHoe ycTponctso (Bal-Bal)

TNornyeckuin | MNopT a é-— i3y [MopT € Jlornyeckui

. AN Namepsem 74 :
6anaHCHbIN P iTegmgTB%e H 6anaHCHbIN
nopt 1 (Bal) | mopr b i YeTP g Moprd | MopT 2 (Bal)

J

HebanaHcHo — HebanaHCHO — banaHCHoe YCTPOUCTBO

(SE-SE-Bal)
Jlornyeckumn g < -

HeGanaHCHbIN N 5
o3G5 €OV Yowepsouos 1211007 | Rormecc
Normueckun < MopT b ¢<—{  YCTPOWCTBO N nopra | mopr 3 (Ba)

HebanaHCHbIN - NS
nopt 2 (SE)

BanaHcHoe ycTtponcTeo (Bal)

o
Noruyeckunn | MopT a i N3mepsiemoe
GanaHcHbIi § yCTpgncmo
nopt 1 (Bal) | nopr b &7

WA

PucyHok 6.19 Tunbl 6anaHcHbIX LUene

B otanume ot pgpyrux OGyHKUMKA MOAENMPOBAHMA OCHACTKM, OYHKUMA HebanaHcHo-
6anaHcHOro npeobpa3oBaHUA OTOOPArXKAETCA B AaKTMBHYIO Tpaccy, a He B KaHa/N B LLE/IOM.
Mepen MCNONb30BAaHMEM AAHHON GYHKLMW MOb30BaTeNb AO/KEH BblbpaTb MHTEpecyto-
LLLYHO TPacCy B KAaYecTBe aKTUBHOM.

OnpegennTe TOMOAOMMIO MOAKNOYEHUA 6anaHCHbIX Lenen,
(N nons Ha)KaB NPOrpaMmmHble KHOMKU:

AHanns > MopgenmposaHue OCHacTkm > Tononorna >

¥CTPOHCTED YcTpoicTeo
Bal-Bal

BbibepuTe Tononornio:
¢ SE-Bal
* Bal-Bal
e SE-SE-Bal
* Bal
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MopT 1 {5e)
1

MopT 2 (se)
2

MopT 3 (bal)
34

CEOMCTED
OTEN.

MoMoLwE

Balln
Bk,

BalUn ekn. BCE
Tpacchl

Ballun oTkn. Boe
Tpacckl

6 AHaNM3 n3mepeHni

YCTaHOBWUTE COOTBETCTBME HOMEPOB MOPTOB aHa/iM3aTopa
NIOTMYecKMM (b6anaHCHbIM) NOPTaM, HaXKaB NpPOrpaMmHble
KHOMNKKW B meHto Tononorua:

* MopT 1 (se | bal)
* MopT 2 (se | bal)
¢ Moprt 3 (bal)

BbibepeTe HOmepa MOPTOB aHa/nM3aToOpa MNOAK/AOYaEMble K
BblGPAHHbIM IOFMYECKMM MOPTaM.

Ana vHaAuKaumm cooTBeTCcTBUA HOMEPOB MOPTOB Ha 3KpaHe
Ha*XMUTE KHOMKY CBoiicTBO.

EALUN
1 5E
2 SE

3
31 BAL

ana NHAMKaLMK CXeMbl 6anaHcHo-HebanacHoro
npeobpasoBaHMe HaXXKMUTE KHOMKY MomoLyb.

SE-SE-BAL
A

=
2

2 3
q q (F

L
} ,fﬁ'g
-3 { :-.;:

Ona  BKNOYeHUA/OTKAOYEHMA  HebanaHcHo-6anaHcHoOro
npeobpasoBaHUA — HAXKMUTE NPOrPAaMMHbIEe KHOMKMU:

AHanuns > MoaenupoBaHue OCHACTKU >
e BalUn > {Bkn. | OTKA.} — ona aKTMBHOM Tpacchl;
¢ BalUn BKA. Bce Tpacchbl — BKAWOYNUTb 41 BCEX TPACC;

e BalUn otkn. Bce Tpaccbl — BbIKAOYUTL AN BCEX
Tpacc.

Bbibepute namepsemblit 6anaHCHbIA NapameTp A1A Karkaou
Tpaccbl B OTAENbHOCTU, HAaXKaB NPOrPaMMHbIE KHOMKU:

AHanus > MogenupoBaHue 0CHACcTKU > U3mepeHue > [Sss1l
| ... KOCC2]
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6 AHanu3 namepeHui

FoCiZE

JocTynHbli  Habop 6anaHCHbIX NAapameTpoB 3aBUCUT OT
MpumeyaHue BblbpaHHOM Tononorun. MoapobHee 6anaHCcHble NapameTpbl
OnucaHbl B cnesytowem pasaene.

6.3.5.2 banaHcHbIe napameTpbl

PyHKUMA HebanaHCHO-6anaHCHbIX NPeobpa3oBaHM BblYMCAAET U UHAULMPYET caeaytouimne
napameTpbl:

e banaHcHble S-napameTpbl;
e [MapameTpbl AncbanaHca;
* [MlapameTpbl KOadpPULMeHTOB 0cabsieHns cMHPa3HOM COCTaBNAIOLIEN.
dopmat uneHoB MaTpuLbl 6anaHCHbIX S-NapameTpos.
SxyAB, rpe:
B — HOMep nlornMyeckoro NopTa UCTOUYHUKA;
A — HOMep I0rnYecKoro NopTa NPUEMHMKA;
Y — PEXMM U3MEPEHNIN NOTUYECKOrO NOPTA UCTOYHUKA;
X - PEXUM U3MEPEHUN NOTUYECKOTO NOpTa NPUEMHMKA.
X, Y KOAUPYIOT PEXMMbI USMEPEHUI N0TMYECKUX NOPTOB (PUCYHOK 6.18, pUcyHOK 6.19):
S — HebanaHCHbIN peXUM U3MEPEHWNIA;
d — guddepeHUnanbHbIN PerUM N3MepeHunit;
C — CMHOA3HbIN peXMUM U3MEPEHUS.

TakMm 06pa3om, KaxKablii YneH B matpuue 6anaHcHbIX S-napameTpoB:

SxyAB — Mode x input S|gnal at port 4
Mode y output signal at port B

Huxe gaHbl YeTbipe onpeaeneHns maTpuubl 6anaHCHbIX S-NnapaMeTpoB AN YeTblipex Tono-
Noruit banaHcHbIX Uenen.
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Tabnuua 6.6 MaTtpuua banaHcHbIX S-napameTpos AnA HebanaHcHo-6anaHcHoM Uenu (SE-
Bal)

Pexxnm
Jlormyeckoro NcTouHMK HebanaHcHbii  OunddepeHumanpHbii  CMHbA3HbIN
nopra
Homep
MpnemHuK lormyecKkoro 1 2 2
nopra
He6anaHcHbIN 1 Sss11 Ssd12 Sscl12
Andbepet- 2 Sds21 sdd22 sdc22
LUMaNbHbIN
CuHbasHbIN 2 Scs21 Scd22 Scc22

Tabnvua 6.7 Matpuua banaHcHbIx S-napameTpos Ansa banaHcHo-6anaHcHom uenu (Bal-Bal)

Pexxnm
Nlornyeckoro NcTouHMK OnddepeHunanbHbli CuH}a3sHbIN
nopTa
Homep
MpuemHunkK Nlornyeckoro 1 2 1 2
nopTa
[nddepeH- 1 Sdd11 Sdd12 Sdcl1l Sdc12
HHAJIERBIN 2 Sdd21 Sdd22 Sdc21 Sdc22
1 Scd11l Scd12 Sccll Sccl2
CuHbasHbIN
2 Scd21 Scd22 Scc21 Scc22

223



6 AHanu3 namepeHui

Tabnvua 6.8 Matpuua 6anaHcHbIx S-napameTpoB Ana HebanaHcHO-HebanaHCHO-6a1aHCHOM
uenwu (SE-SE-Bal)

Pexkum
JIOTU4eCcKoro NcTouHMK HebanaHcHbin  OuddepeHumanbHbii  CuHPasHbIN
nopra
Homep
MpneMHUK  NOrnM4eckoro 1 2 3 3
nopra
Heb6anaHcHbIM 1 Sss11 Sss12 Ssd13 Ssc13
HebanaHcHbIM 2 Sss21 Sss22 Ssd23 Ssc23
LI.Md>d>epe|:|- 3 Sds31 Sds32 Sdd33 Sdc33
LMaNbHbIN
CuHddasHbIM 3 Scs31 Scs32 Scd33 Scc33

Tabanuya 6.9 MaTtpuua 6anaHcHbIx S-napameTpos ana 6anaHcHon uenu (Bal)

Pexxnm
Nlornyeckoro NCTOYHUK OnddepeHumnanbHbIn CuHOa3zHbIN
nopta
MpuemHIK Homep normnyeckoro 1 1
nopTa
Andpeper- 1 sdd11 Sdc11
UMaNbHbIN
CnHbasHbIN 1 Scdl Sccll

Opyrum cnocobom npenctaBneHma pesynbtata MU3MepeHnUit 6anaHCHbIX YCTPOCTB ABASETCA
npeactaB/ieHne napameTposB aucbanaHca uenun. Ha pucyHke 6.20 npuBegeHbl GyHKLUK
BblYMCNEHMA NapameTpoB gucbanaHca Ana cneayowmx TPEX TMNoB 6anaHcHbIX Lenen. O6-

patnte BHMMaHWME, 4YTO ONA BbIMUCNAEHNA NAPAMETPOB Amc6ancha MCNONIb3YKOTCA TOJIbKO
HebanaHcHble AaHHbIE.
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He6anaHcHo — 6anaHcHoe ycTponcTeo (SE-Bal)

Jlornyeckmn aMepsieMoe { “-._ MopT b | INornyeckuii
HebanaHCHbIN €--------- MopT a or (F))VICTBO 6anaHCHbIN
nopt 1 (SE) yerp b2 Moptc | MopT 2 (Bal)

[OucbanaHc = - Sba / Sca

BanaHcHo-6anaHcHoe ycTponcteo (Bal-Bal)

Norvueckuin | MopT a j&i— >4 Moptc | Jlornyeckun
GanaHcHbIn P @i“:gg;g:’;e BanaHcHbIn
nopt 1 (Bal) | mopr b Ny >/ Moprd | MopT 2 (Bal)

IOwncbanaHc 1 = - (Sac — Sad) / (Sbc — Shd)
OncbanaHc 2 = - (Sca — Scb) / (Sda — Sdb)

HebanaHcHO — HeBanaHCHO — 6anaHcHoe YCTPONCTBO
(SE-SE-Bal)
)

Jlornyeckun
HeGanaHCHbIN

romreeees MopT a é—

5% Moptc | Jorndeckuii

nopt 1 (SE) M:::n:eg;g:n;;e ; BanaHCHbIN

JNornueckuit &= Moptb ¢«— Y€TP 2/ Moprd | nopt 3 (Bal)
HebanaHcHbI - @ J S

nopt 2 (SE)

IucbanaHc 1 = - (Sac — Sad) / (Sbc — Shd)
OwncbanaHc 2 = - (Sca — Scb) / (Sda — Sdb)
HOucbanaHc 3 = - Sca/ Sda
Oucbananc 4 = - Scb / Sdb

PucyHok 6.20 MNapameTpa ancbanaHca

Yno06HbIM cnocobom OLEHKU NapameTpoB BanaHCHbIX Lenen, ABAAETCA NpeacTaBAeHME UX
C NoMoLbo KoadPpuLmneHToB ocnabneHns cuHdasHol cocrtassiouen (KOCC - CMRR). 3tu
K03 PUUMEHTbI BbIYMCAAIOTCA Nocse npoBeaeHns HebanaHCHO-H6anaHCHbIX npeobpasoBsa-

HU N3 6anaHCHbIX S-NapameTpoB.
[Ona HebanaHCHO-H6anaHCHbIX Lenen:

KOCC1 = Sds21 / Scs21;
KOCC2 = Ssd12 / Ssc12.

Onsa 6anaHcHo-6anaHCHbIX Lenen:
KOCC = Sdd21 / Scc21.
Onsa HebanaHcHo-HebanaHCHbIX-6anaHCHbIX Lenen:

KOCC1 = Sds31 / Scs31;
KOCC2 = Sds32 / Scs32.
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6.3.5.3 AnddepeHumnanbHOe cornacoBaHme

®dyHKUMA NO3BONSET CMOAENMPOBATb M3MEHEHMEe MaTpulbl S-MapameTpoB CMELIaHHOro
pexuma npu nceBao Aobas/ieHUM cornacyrowen uenm K banaHcHomy nopty, chopmupo-
BaHHOMY dYHKLUMEN HebanaHCcHO-6anaHCcHOro npeobpasoBaHums.

KannbpoBoyHaa NN1OCKOCTb KannbpoBoyHasa NA0OCKOCTb

Cornacytouan
uenb

(moaenvpyemas)

—O0——> | Jlornueckuii

3 6anaHCcHbIN
> J nopt (Bal)
N

Uccnepyemoe
YCTPOWCTBO

Mogenunpyemble S-napameTpbl

PucyHok 6.21 ®yHKumMAa gudpdepeHunanbHOro cornacosaHma banaHca

dyHKUMA anddepeHuManbHOro cornacosaHua bHanaHca He

NpumeyvaHue
MOXKeT NPUMEHATLCA K HebanaHCHbIM NopTam.

BCTpaMBaemaﬂ Mmoaennpyemasn cornacyrouwan uenb MOXeT NpeacrtaBaaTb coboir:

* NpesyCTaHOBNEHHYIO CXeMy NapannenbHOro CoeauHeHa MHAYKTUBHOCTM U eMKO-
CTU (PUCYHOK 6.22), napameTpbl KOTOPbIX HEOHXOAMMO YKa3aTb B MPOrpaMmme;

® N0/Ib30BATE/IbCKYIO CXeMy (PWMCYHOK 6.23), napameTpbl KOTOPOWN onpeaenatoTcs
3arpy»kaembim dainom B popmate Touchstone (*.s2p).

o o
L
<: c— G :(>
K nopty R K nccnegyemomy
aHanusartopa ycTpolicTay
O O

PucyHoK 6.22 lNpeaycTtaHOBAEHHAA LenNb COrNacoBaHUA

Cornacytwouan

uenb
daiin |:>

Touchstone

K nccnegyemomy
YCTPOICTBY

K nopty

*
daHa/InM3aTopa SZp

PucyHoK 6.23 lNonb3oBaTenbCcKan Lenb COr1acoBaHmA
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Oudd.

CornacosaHre

Ongpd.

COrnacosaHme

0CM

Monb3. daiin
1.52p

Select Circuit

Mapan L - napan C

Het

® Mapan L - napan C

Monba.

MpumeyvaHue

6 AHaNM3 n3mepeHni

[na sBkatoveHua/oTkAoYeHna GyHKUMK anddepeHumanbHoro
COr/1aCOBAHMUA — HAXXMUTE MPOrPaMMHbIE KHOMKW:

AHanm3z > MogenupoBaHme OCHacTku > Oudod.
cornacosaHue > find¢. cornacosanue > {Bkn. | OTkn.}

YKaxuTe napameTpbl cornacyrouen uenm npu
MCNONb30BaHUN NPeAYCTaHOBAEHHOMN CXeMbl MapannesibHoro
COeAMHEeHNA UHAYKTUBHOCTM U eMKOCTMU:

oL - UHAYKTUBHOCTb, H;
*R - conpoTusnexune, Q;
o C - €MKOCTb, O;

G - npoBogMMocCTb, Cm.

[Nna BKNHOYEHMA NO/b30BATE/NbCKOWM LENU — 3arpysuTte ee

S-napameTtpbl B ¢dopmaTte *.s2p, .HaxkaB nporpammHbie
KHOMKM:

AHanus > MogenmpoBaHMe OCHacTku >  Oundo.
cornacosaHue > Monb3. ¢paiin

YKaxkute ¢paiin c napamerpamu.
[na BbibOpa Lenu cornacoBaHUs — HaXXKMUTe NPOrpammHble
KHOMKM:

AHanm3z > MopgenupoBaHue OCHacTkm >  [Oudo.
cornacosaHue > ban nopt

Bbl6epMTe Lenb cornacoBaHuA:
¢ Het — cornacosaHue He MCNONb3YyeTCA,

e Mapan L — napan C — yenb cornacosaHuA npeacras-
naet cobon napannenbHoe coefMHEHWe MHAYKTUBHOCTU U
€MKOCTU (PUCYHOK 6.22);

* Monb3. — Uenb cornacoBaHMA onNpeaenaeTcs Nnosb-
30BaTeNbCkMm dannom, 3arpyxaembim B dopmate *.s2p
(pncyHoK 6.23).

Echm  ¢ain  S-napameTpoB  He  yKasaH —  Bblbop
No/Ib30BaTe/IbCKOW Lenun COrnacoBaHUsA HEAOCTYMNEH.

Homepa nopToB aHanusaTtopa, COOTBETCTBYIOLIMNE
JIOTUYECKUM (6anaHcHbIM) nopTtam, onpeaenstoTca
BblbpaHHOM TOnosornen (pasaen 6.3.5.1).
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6.4 BpemeHHasa obnacTtb

BpemeHHasa o6nacTb — 310 PyHKLMA Npeobpa3oBaHMA U3MEPAEMbIX XapPaKTEPUCTUK Lenu B
4acTOTHOM 061aCTM B OTKAMK L,enu BO BpemeHHoM obnactu.

[na npeobpasoBaHMA BO BpemeHHyt ob6aacTb ncnonb3yetca Z— npeobpasoBaHMe 4acToT-
HbIX AAHHbIX MPeABapPUTENbHO YMHOMKEHHbIX Ha QYHKLUMIO OKHa.

dyHKUMA NpUMEHsieTcAa K oTAeNbHbIM rpaduKam KaHana. YacToTHas XapaKTepucTUKa yCT-
poiicTBa, oTobparkaemas Ha rpaduke (Si1, So1, S12, S22) NpeobpasyeTcs BO BpeMeHHy 06-
NacTb.

B KaHane moryT ogHOBPEMEHHO MPUCYTCTBOBaTb rpadukun B
YaCTOTHOW M BpeMeHHoW 0bnactu. OundpoBKa OCU CTUMYIOB
[aeTca oNa aKTUBHOTMO rpadmka — B e4MHULAX YacToTbl UK
BPEMEHMU.

MpumevaHue

®yHKUMA Npeobpa3oBaHUA MO3BONAET YCTAHABAMBATL AMANA30H U3MEpPeHUs BO BPeMeH-
HOW obnactTu B npeaenax nepmoaa OoAHO3HAYHOCTM Z— npeobpasoBaHua. MNepuos oaHo-
3HayHoCTK AT onpegenaeTcs Warom U3mMepeHus B YaCcTOTHOM obnacTu:

AT= L. ap Fmex—Fmin
AF N-1

®YHKUMA BpemeHHoM 0b1acTv no3sonseT BbiIbpaTh TUN Npeobpa3oBaHUA:

e PeXXMm paguocurHana — MoaevpyeT OTKAUK Lenu Ha MMNYAbCHbIN pagnmocur-
Han. Mo3BoNAET NOAyYaTb BPEMEHHOW OTK/MK Lenei, He NPONyCKatowWwmx NOCTOAHHbIN TOK.
B 3TOM perkMme AManasoH YacToT MOXKET BblbMpaTbCcA NPOM3BOAbLHO. Paspeluatollan cno-
cobHOCTb BO BpemeHHOM 061acTu B ABa Pa3a HUMXKE, YEM B C/IeAyHOLLEM PEXUME;

e PeXXum BMAEOCUrHANA — MOAENMNPYET OTKAMK LLENM Ha BUAEOUMMYNbC WUAN BU-
Aeonepenag. NoaxoAunTt Ans uenen, NPonycKatoWmMx NOCTOAHHbIN TOK, MPX 3TOM 3HaYeHune
NOCTOAHHOM cocTasasowen (B Touke F = 0 L) MHTEPNOANPYETCA UCXOAA U3 U3MEPEHMUA B
Haya/IbHOM YacToTe AMana3oHa C YacToTol Fmin. B 3TOM pexume AmManasoH 4acToT A40N-
eH npeacTaBnaTb coboi rapMoOHUYECKUI pAa, — YacTOTbl B TOYKAX U3MEPEHUA O0/KHbI
6bITb KpaTHbl HaYaNbHOW YacToTe AMana3oHa Fmin. Pa3pelatowan cnocobHOCTb BO Bpe-
MeHHOM 061acTV B ABa pa3a Bbllle, YeM B NpeablayLLEM PeXxnme.

PyHKUMA BpeMeHHOM 061acTM Ucnosb3yeT okHo Kalisepa ansa npeasapuTtenbHon obpaboT-
KM [AaHHbIX B YaCTOTHOW 06nacTu. Micnonb3oBaHME OKHA NO3BONSET YMEHbLWUTb NapasunT-
Hble 6ueHns (boKoBble NenecTkM) BO BpeMeHHOM 061acTH, BbiI3BaHHbIE PE3KUM U3MEHEHMU-
€M [aHHbIX Ha rpaHnLax AnanasoHa YacToTHOM obnacTu. MNnaaTton 3a ymeHblleHMe BOKOBbIX
NenecTKoB ABNAETCA pacluMpeHne ANUTENbHOCTU FMaBHOrO IeNecTKa OTKAMKA HAa MMMY/bC-
HbI CUTHAN UAW YBENMYEHME ANNTENBHOCTM GPOHTA peakunn Ha Buaeonepenaa.

OkKHo Kalizepa nmeeT yncnoBoit napameTp B, KOTopblil NaaBHO peryanpyet Gopmy OKHa OT
MWHUMaNbHOM (NPAMOYroNbHOM) A0 MaKCMManbHOW. Monb3oBaTeNb MMeeT BO3MOXKHOCTb
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NN1aBHOW PEryNMpPOBKN GOPMbI OKHa C MOMOLLbIO YNCIOBOro napametpa B, 1Mbo oH moxKeT

BbI6GpPaTb 0AHO U3 TPEX GUKCUPOBAHHbIX TUMOB OKOH:

e MuHMManbHoe (NPsSMOoYro/ibHoe);
e HopmanbHoe;

e MaKcumanbHoe.

Tabnumua 6.10 XapaKTepucTMku GUKCMPOBaHHbIX BUAOB OKOH

Buaeommnynbc
OKHO YpoBeHb
AnvtenbHoOCTb
6OKOBbIX
nmnyabca
NenecTkos
0.6
MuHMManbHoe —-13 ab -
F max— F min
0.98
HopmanbHoe —44 nb _—
F max— F min
1.39
MakcumanbHoe —-75 b S EEE—
F max— F min

Buaeonepenag
YposeHb AnntenbHoCcTb
60KOBbIX bpoHTa

nenecTkos P
0.45
—-21pab -
F max—F min
0.99
-60 ab -
F max— F min
1.48
—-70 nb

F max— F min

6.4.1 BkntoyeHue npeobpaszoBaHms BpemeHHOM obnactm

Bpem. obnacte

Bpem, ofinacTe
Bkn

PyHKUMA BpeMeHHOoM
JIMHEMHOTO peXKMMa CKaHMPOBAHMUSA YaCTOTbl.

MpumeyvaHue

Ona BK/'IIO‘-JEHVIH/OTKI'IIO‘-IEHMFI I'Ip606pa3OBaHMFI BpeMeHHOVI
obnactn — HaxkmuTe nporpamMmmHblieé KHOMKW:

AHanus > Bpem. O6nactb > Bpem. obnactb > {Bkn. | OTKA.}

obnactn AOCTynHa TOJIbKO A4ONA

6.4.2 YcTaHOBKa Anana3oHa npeobpa3oBaHms

Mpu ycTaHOBKe AManasoHa npeobpa3oBaHWa BO BPEMEHHOW 061acTh, BO3MOMKHO YKas3aTb
BEPXHIOIO M HUXKHIOK rpaHuLbl, NM60 yKasaTb LLEHTP M NOA0Cy AManasoHa.

Bper, ofinacTe

Ona yKasaHWA HUKHEN W BepxHEW rpaHuubl BpPeMeHHOM
061aCTV — HAaXKMUTE NPOrPAaMMHbIE KHOMKU:

AHanus > Bpem. O6nactb > [CrapT | Cron]
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CTapT
-10HC

CTon
10HC

LeHTp
Oc

Manoca
20HC

EquHMLB

CeKyHabl

e CeKyHabl

MeTpbl

oyTH

6.4.3 Bbibop TMNa

Tun OTpaXKeHu!s

B 06e CTOpOH®I

® B obe CTOpOHbI

B OZHY CTOpOHY

[na yKasaHWA UEHTpa M NONOCbl AMana3oHa BpPeMeHHOM
061aCT — HAaXKMUTE NPOrPaMMHbIE KHOMKU:

AHanus > Bpem. O6nactb > [LleHTp | Monoca]

Ona BblbOpa pPasMepHOCTU HUMKHEN U BEpPXHEM rpaHuubl,
LeHTpPa W nMoJioCbl AManasoHa BPemMeHHOM obnactm -—
HaXXMMUTE NPOrpPaMMHbIe KHOMKK:

AHanus > Bpem. O6nactb > EaMHULbI

BbibepuTe eguHNLbI:
e CeKkyHAbl
* Mertpbl

e OyTbl

OTpa*KeHuA

Ons BblbOpa TMNA OTPaAXKEHUA — HaXKMUTE NPOrpaMmHbIe
KHOMKM:

AHanus > Bpem. O6nactb > Tun oTparkeHus

BbibepuTe TMN OTparKeHus:
* B 06e cTopoHbI

* B ogHYy CTOPOHY

6.4.4 KoppeKkuma kabensa

PyHKUMA KOppeKLMKn Kabena No3BoAAET NPU U3SMEPEHNM BO BpeMEHHON 06/1aCTN CKOppeK-
TMPOBATb NOTEPU Ha Kabene NPONOPLMOHANLHO Ero A/INHE.

Kopp. xkabens
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Kopp. kaGens {Bkn. | OTkn.}
OTKA.

Kaadh. 3aMeaneHms YKaxunte KoapduuMeHT 3amenneHnn, HaxKas NporpammHyto
1 KHOMNKy Koag. 3ameagneHus.

KoaddunumneHT 3ameaneHns nameHsetca B gnanasoHe ot 0,01

no 1.
MoTepw 8 kabene YKaKuTe NOroHHble NoTepun B Kabene, HaxkaB NPOrpammHyto
0 gb/m KHonKy MoTtepu B Kabene.
Yacrora YKa)KuTe 4acToTy, Ha KOTOPOM BbINOJHAKTCA U3MEPEHUH,
11Ty HaXKaB NPOrpamMmmHyo KHoNKy Yacrora.

6.4.4.1 PepakTnpoBaHue Tabaunubl Bbibopa Kabena

Mpw nepexoae K pasaeny mMeHto «BbibpaTb Kabenb» B HUMKHEN YaCcTU 3KpaHA OTKPbIBaeTcA
Tabnunua Bblbopa Kabensa. Mpu BbIxoAe U3 pasgena mMeHio «BblibpaTb Kabenb» — Tabavua
CKpblBaeTcs.

Tabnunua Bbibopa Kabena coaepKUT CNUCOK Pa3NNYHbIX Kabenewn ¢ Ux napameTpamu, KoTo-
PbIi MOYXHO U3MEHATb U AOMONHATD.

Bua Tabanubl Bbibopa Kabens npuseaeH HUXe. Tabamua nmeet Tpu 06a3aTeNbHbIX KOJIOH-
KM C napameTpamu Kabens — KoapdMUMEHT 3ameanieHns, NnoTepun 1 vyactoTa. Jltobble nsme-
HEHWA COXPAHAOTCA aBTOMaTUYECKM.

Tun Kozd. 3amenneHma MNMoTepu YactoTa
1 RG142 0.69 0.443 B/ 10Ty
2 RG17, 17A 0.659 0.18 aB/m 10Ty
3 RG174 0.66 0.984 /M 10Ty
4 RG178B 0.69 1.509 aB/m 11y
5 RG178, 188 0.69 1.017 aB/m 11y
6 RG213/U 0.66 0.292 /M 11y
7 RG214 0.659 0.292 /M 11y
8 RG223 0.659 0.165 aB/Mm 11y
9 RGS55, 55A, 558 0.659 0.541 /M 11y
10 RGS8, 588 0.659 1.574 gB/m 10Ty
11 RGS8A, 58C 0.659 0.787 oB/m 10Ty
12 RGS, 8A, 10, 10A 0.659 0.262 oB/m 1Ty
13 RGY, 9A 0.659 0.289 aB/m 1Ty
PucyHok6.24 Tabanua sbibopa Kabensa
Ona nepexoga B MeH Bblbopa Kabena — Haxmute
Kopp. kabens

nporpamMmmHbie KHOMKW:

AHanus > Bpem. obnactb > Kopp. Kabens > BbibpaTb Kabenb
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BulbpaThk Kabenb
He onpen.

Cable Table

BbibpaTb

MpumeyvaHue

Add New Cable

Delete Cable

Restore Cable
Table

Save Cable Table
to File...

Load Cable Table
from File...

B nosiBuBLIENCS Tabauue HaBeAuTe BblAE/NEHME HA HYMKHYIO
CTPOKY 1 Ha*MUTE NPOrpammHYyHo KHOMKy BbibpaTb.

Y6eautecb, YTO HaNnpoTMB BblbpPaHHOro Kabens ycTaHOB/EHA
rasiouKa.

Ona pobaBneHna HOBOro Kabena — HakKMUTE NPOrPaMMHYHO
KHonky Add New Cable. YKaxute Tuna kabena u ero
napameTpbl.

Ona  ypaneHna Kabena M3 Tabauubl  —  HaxkmuTe
nporpammHyto KHonky Delete Cable.

Ona BOCCTaHOB/EHWSA MNpPeAyCTaHOB/AEHHOMW Tabauubl —
HaXkKMUTe nporpaMmHyto KHonKy Restore Cable Table.

[na coxpaHeHua Tabaunubl B Gakin — HaXKMUTE NPOrPaMMHYIO
KHoMKy Save Cable Table to File...

YKaxkuTte nyTb cOXpaHeHusa, umsa ¢aiina U HaKMuTe KHOMKY
CoxpaHuTb.

daiin coxpaHaeTca B yHMBEpcasbHOM ¢opmaTte OaHHbIX C
pacwmpeHuem *.dat.

Ons 3arpysku T1abnuubl U3 paiiia — HaXKMUTE NPOrPaMMHYIO
KHonKy Load Cable Table to File...

YKaxkuTe nyTb K hanny n ero ums.

6.4.5 YcTaHOBKa TMNa npeobpa3oBaHmsA

Monoca

Buzeonepenaz

BUAEOUMMYTIBC
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Ona Bbibopa TMNa npeobpa3oBaHUA BpeMeHHoOW obnactn —
HaXKMWUTE MPOrPamMMHbIE KHOMKMU:

AHanus > Bpem. O6nactb > Tun

BbibepuTe TN Npeobpa3oBaHUA:
¢ MMonoca

e Bugeovmnynbc
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e Buaeonepenapg

6.4.6 YcTaHOBKa BMAa OKHa

OkHO Ana YCTaHOBKU TUMA OKHA — HAXXMUTE NPOrpaMmMHbIE KHOMKKU:

MakCHMyH

AHanus > Bpem. O6nactb > OKHO

BbibepuTe TUN OKHa:
®  MaKcumym

* MUHUMYM

HODMB ° Hopma

¢ Makcumym

MUHMMYM
T — [na  ycTaHOBKM OKHa, COOTBETCTBYIOLLErO  YKa3aHHOW
69,8 nc ANNTEeNbHOCTU nmnynbca nnn ANNTEeNbHOCTU d)pOHTa

nepenaga — HaXXMmuTe NPorpammHble KHOMKM:
AHanus > Bpem. O6nactb > OKHO > JauT.umnynbca

Mpeaenbl 3HaYEHU I 3aBUCAT OT YCTAHOBOK AMANa3oHa YacToT.
HWKHUIA Npeaen COOTBETCTBYET 3HAYeHWIo, peannsyemomy
npM  MWHMMANbHOM (NPAMOYrONbHOM) OKHe. BepxHuii
npegen COOTBETCTBYET 3HAYEHWI, peanusyemomy npwu
MaKCMMa/ibHOM OKHe.

Beta Kafizepa [NnA  yCTaHOBKM OKHa, COOTBETCTBYIOWErO YKa3aHHOW
& napametpy B o¢unbtpa Kalsepa-beccens — Haxmurte
NPOrpamMmHble KHOMKMK:

AHanus > Bpem. O6nactb > OKHO > Beta Kaiizepa.

[Onana3oH 3HayeHnt B — o1 0 go 13. MUHMMaNbHOMY OKHY
cooteeTcTBYyeT — 0, HOPpMasnibHOMY — 6, MaKCMMabHOMY — 13.

MapameTpbl ANNTENBHOCTb MMMYAbca M B dunbTpa Kansepa-
MpumeyvaHune Beccena B3aumosaBucumbl. Mpu yCTaHOBKE O4HOIO U3 HUX —
BTOPOWM NapameTp yCTaHaB/MBAETCA aBTOMATUYECKW.

6.4.7 NMpeobpa3oBaHMe gManasoHa YacToT K FrAPMOHMYECKOMY BUAY

Mpn ncnonb3oBaHUM TUNOB npeo6pasoBaHMﬂ — BuageommnynbeC nan sugeonepenan, gnana-
30H Y4acCToT AO0J/IXKEH NpeacTtaBIATb cobo I'apMOHM‘-IeCKVIﬁ pAag YactoT. YacToTbl B TOYKax
na3mepeHunAa O0/1KHbl 6bITb KpaTHbI Ha4YyaNbHOM YacToTe AnanasoHa Fmin. BO3MOXKHO aBTO-
MaTU4eCKH I'Ip806pa3OBaTb TeKyLLI,M[;i Anana3oH 4aCToT K rapMOHNYECKOMY BUAY.
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| Bpem. obnacTe

YCTAHEMTE rapm,
pAA HacToT

MpumeyaHue

Ona aBTOMaTUYECKOro npeobpasoBaHus TeKyLLero
AMana3soHa 4acToT K TFapMOHMYECKOMY BUAY — HaXmMute
NPOrpamMmHble KHOMKMU:

AHanus > Bpem. O6nactb > YCTaHOBUTb rapm. pAg, 4acToT

MNpeobpasoBaHne  AuanasoHa  4acToT  MPOU3BOAUTCA
cnegyrowmm obpasom:

Fmin = Fmax / N, npu Fmax > N - Fy;
Fmin = Fg, Fmax =N - Fp, npy Fmax < N - Fy,
roe N — KO/IM4ecTBO TOYEK UBMEPEHMUS,

Fo — HUXHAA pabouyas aHanM3aTopa, YKasaHHasa B ero
TEXHUYECKUX XapaKTepUCTUKaX.

6.5 CeneKkums Bo BpemeHHoM obnactm

CeneKkuma Bo BpeMeHHOM 061acTn — 3TO PpYHKLMA MAaTEMATUYECKOTO YCTPaHEHUN Hexena-
TeNIbHbIX OTK/IMKOB BO BpPeMeHHOW obnactn. PyHKUMA Mcnonb3yeT npeobpasoBaHue BO
BpemMeHHyo 06/1acTb, Bbipe3aeT 3a4aHHYI0 Mo/ib30BaTeNeM YacTb BpeMeHHoM obnactu, u
ncnonb3yet obpaTHoe nNpeobpasoBaHMe 414 BO3BpaTa B YacTOTHYO ob6i1acTb. DyHKUMA no-
3BONIAAET YCTPAHUTb U3 YaCTOTHOW XapaKTePUCTUKU YCTPOMCTBA NapasuTHble BAWUAHUA YCT-
POMCTB MOAK/IOYEHUA, €CIN MOJIE3HbIN CUTHAA M NapPasnUTHbIA CUrHa/ BO BPEMEHHOM 06-

Nactun pasgeneHbl.

MpumeyvaHue

Ucnonb3yite GyHKLUUIO BpeMEHHOM o0bsacTn Ana npuHATUA
pelleHna o IoKaM3aumm BoO BpeMeHHOM 061acTy NonesHoro
M MapasUTHOrO OTKAMKA. 3aTemM BK/OYUTE BPEMEHHYIO
CeNeKUM0 U YCTAaHOBUTE TpPaHULbl BPEMEHHOTO OKHAa ANA
HauNydyllero ycTpaHeHMA  NapasuMTHOrO  OTKAMKA. B
3aK/I04YEeHME OTKAUUTE PYHKUMIO BpeMeHHoM obnactn gna
NMONYyYEeHMUA YacCTOTHOW XapPaKTEPUCTUKMU YCTpoWcTBa bes3
NapasuTHbIX BAUAHUNA.

cDyHI-(LI,l/IFI MCNONIb3YET ABa TUMNA OKHa BpeMeHHOﬁ cenekunm:

* 110s10c0800 — yaanaeT OTK/IMK 3a Npeaenamm BPEMEHHOTO OKHa;

® pexeKmopHblli— yAanseT OTKAMK BHYTPU BPEMEHHOIO OKHa.

OKHO NpAMOYrosibHOM GopMbl MPUBOAUT K NMOSABAEHWUIO NAPA3UTHBIX OCUUMANALNIN (BOKOBbIX
JIeNecTKoB) B YaCTOTHOM 06/1acTM M3 — 33 PE3KUX M3MEHEHUIN CUTHA/MA HA FPaHMLAX OKHa.
[na ymeHblueHMA 6OKOBbIX IENECTKOB NPUMEHAIOTCA Pa3nnyHble GOPMbl OKHA:

® MaKCUManbHasg;
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® inpokKas;

® HopMmasibHasg;
* MMHMMabHaA.

MWHUMaNbHOE OKHO MMmeeT Gopmy MPUBAMMKEHHYIO K MPAMOYroNbHOW,— MaKCMMasibHOe
Hamnbonee crnaxeHHoe no popme OKHo. Mpu ABUKEHUM OT MUHMMANBHOIO OKHA K MaKCK-
Ma/IbHOMY — YMeHbLUaeTca YpoBeHb OOKOBbIX 1€NECTKOB, U O4HOBPEMEHHO NajaeT paspe-
LaoLwan cnocobHOCTb OKHa. Bbibop dopmbl OKHa — Bceraa ABNAETCA KOMMPOMMUCCOM MeXK-
Ay paspellatoLeit CnocobHOCTbIO M YPOBHEM Napa3UTHbIX BOKOBbIX 1ENECTKOB. XapaKkTepu-
CTUKN PasIMUHbIX GOPM OKOH, NPMMEHAEMbIX B GYHKLIMM BPEMEHHOM CeNneKkunmn npmsese-
Hbl B Tabanue 6.11.

Tabnumua 6.11 XapaKTepUCTUKM OKOH BPEMEHHOM ceneKkumnm

Bngeommnynbc
dopma Pa3speluatoLlas cnocobHOCTb
OKH3 YposeHb 6okoBbix (MMHUMaNbHasA AMTENBHOCTb OKHA)
lenecTkos
2.8
MuHMManbHoe —-48 nb -

F max— F min

5.6
HopmanbHoe - 68 ob RS —
F max— F min

8.8
Wnpokoe —-57 nb U ———
F max— F min

254
MakcnumanbHoe —-70 ab _—
F max— F min

6.5.1 BKkatoyeHne BpeMeHHOM cenekumm

Ona BKI'IIO‘-leHVIFI/OTKl'IIO‘-IEHMFI npeo6pasoBava BpeMeHHOVI
obnactn — HaxkmuTe nporpamMmmHblieé KHOMKW:

| Bpem. censkuma

BpEM. CENeKLma AHanu3 > Bpem. cenekuua > Bpem. cenekumua > {Bkn. |
0T, OT1kn.}

DyHKUMA BPEMEHHON CeNeKuUM AOCTYNHA TONIbKO NpU

MpnmeyaHune .
JIMHENHOM peXMme CKaHMPOBAHMA YaCTOTbI.

6.5.2 YcTaHOBKA FpaHu1L, OKHa BPEMEHHOM CeneKkumm
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MpW yCTaHOBKe rpaHWL, OKHa BPEMEHHOM CeNnekLMm, BO3MOMXKHO YKa3aTb BEPXHIOK U HUXK-
HIOHO rpaHULLbl, MO0 yKa3aTb LEHTP M NONOCY OKHa.

[Nns yKasaHUA HUXKHEN U BEPXHEN FPaHMLbl OKHA BPEMEHHOM
cenekunm — HaXXMuTe NPOrPaMMHbIE KHOMKK:

EiFIE!M. CENEKLHA

AHanus > Bpem. cenekuusa > [CrapT | Cron]
CTapT
-10HC
CTon
10HC
. [OnAa ykasaHWA LEeHTpa U NOA0Cbl OKHA BPEMEHHOW cenekumnm
Oc — HaXXMUTE NPOrpaMmmMHble KHOMKMU:
AHanus > Bpem. cenekuusa > [LeHTp | Nonoca]
Manoca
20HC

6.5.3 YcTaHOBKa TMNa OKHa BPeEMEHHOW cenekLumnm

Bpen, cenetuma [na BblbOpa TMNA OKHA BPEMEHHOMN CENEKUUU — HaKMUTe
nporpammHble KHONKM AHanus > Bpem. cenekuma > Tun

TR Twn oKHa nepeKkntYyaeTca mexay Monoca n 3arpa»<p,.
Manoca

6.5.4 YcTtaHOBKA pOpPMbl OKHA BPEMEHHOM CeNeKkunm

DopHa Ana yctaHoBkM (OPMbl OKHa BPEMEHHOW Cenekuun —
Hoptia HaXXMMUTe NPOrPaMMHbIe KHOMKMK:

AHanus > Bpem. cenekuyusa > Popma

Makcumym Bbibepute popmy OKHa:

* MUHUMYM

Wnpokaa
¢ lliInpokas
° Hopma
5 e Hopma
MiH#MyM e Makcumym
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6.6 MNpeobpazoBaHue S-napameTpos

[aHHbIl pa3gen onucbiBaeT npeobpasoBaHMe U3MEpPAEMBbIX S-MapameTpoB:

Bua npeobpasoBaHuA dopmynbl
1+S
MmnepaHc otparkeHua (Zr) L, =2y,- =,
1-S,,
1
NMpoBoauMocTb oTpaxkeHus (Yr) Y, = 7
2-\Z,. -Z
MmnepaHc nepegaun (Zt) Z, = SO—aOb —(Zy, +2Zy,),
ab
1
UmneaaHc nepegaun (Yt) Y, = 7
t
1
Ob6paTHbI S-napameTp 5
ab
JKBUBaZIEHTHaA NPOBOANMOCTb LIYHTA v = 2-\Yoa Yoo —(Y, +Y,)
AvHuK nepegaun (Ytsh) sh S, Oa = "0b
SKBMBANEHTHbIN UMNeAaHC LYHTA 2 -1
tsh — ’
MHUKN Nepeaaun (Ztsh) Yish
KomnsieKkcHoe conpsaeHune S

roe  Zp, — XapaKTepUCTUYECKUA MMNeaaHC (BONHOBOE COMPOTMBIEHNE) NOPTa 3;

Zop — XapaKTEPUCTUUYECKMI MMNeaaHc (BO/IHOBOE CONPOTMB/IEHNE) nopTa b;

Sap— n3mepsembliiS—napameTp (a, b — Homep nopTa);

1
ZO

a

Y

Oa

MpnmeyaHune

'Y0b=

1
ZOb

®opmynbl gna Zr, Zt, Yr, Yt aBnaoTcA NPUBAUNKEHHbIMMU.
O6wuit meton npeobpasoBaHma S — napametpos B Z, Y, H, T,
ABCD — napameTpbl npeacrasneH B Cneaylollem MnyHKTe.
MpuumMHOI  Mcnonb3oBaHMA  NPUBAMNKEHHOrO  MeToaa
ABNAETCA CKOPOCTb M3MEPEHWs, TaK KaK ANAa pacyeTos
ncnosnb3yetcAa oamMH S — nmapameTp, Toraa Kak gnsa obuwero
metToga TpebyeTcs UM3MepeHWe NOJIHOM  maTpuupbl  S-
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napameTpos.

®yHKuMA Nnpeobpa3oBaHMA NPUMEHMMA K OTAENbHbIM rpadrKam KaHana. Mepes ncnonbso-
BaHMEM AaHHOMN PYHKLMKN BbIGEpUTE aKTUBHbIN rpaduK.

Ana BKI'II'O‘-IeHVIﬂ/OTK}'HO‘-IeHVIﬂ npeo6pa3OBaHMﬂ — HaXXMute

feoipaseanke MPOrpaMmHbIe KHOMKMK:

AHanus > MNpeobpasosaHue > MpeobpasosaHue > {Bkn. |

MpecfpasoeaHHE Otkn.}
Brn.

T Ana  Bbibopa Buaa npeobpasoBaHMA —  HaxmuTe
Zr: oTpamenme MPOrpaMmHbIe KHOMKM:

AHanus > MpeobpasoBaHue > PyHKUUA

IS AT BbiGepuTe BUA NpeobpasoBaHus:

o 7r:
o Zr: oTpaxceHue

e 7Zt: nepepaya

Yr: oTpaxeHue
e Yr: oTpaxkeHue

Yt: nepegaqa ¢ Yt: nepepgaua

¢ 1/S: nuBepcua
1/S: uHBepcua

e Z: Trans-Shunt

Z: Trans-Shunt
¢ Y: Trans-Shunt

Y: Trans-Shunt e ConpsKeHue

ConpsaxeHue

Bua npeobpasoBaHUA WMHAMUMPYETCA B CTPOKE COCTOAHMA

MpumeyvaHue
rpaduKa, ecn OH BK/OYEH.

6.7 Obuwee npeobpasoBaHue S-napametpoB B Z, Y, T, H, ABCD - napa-
MeTpbl

[aHHbIM pa3aen onucbiBaeT Hanbonee obwmii metos NpeobpasoBaHns S-NnapaMeTpoB B Z,
Y, T, H, ABCD — napameTpbl. MeToz BepeH ANA KOMMIEKCHbIX U YHUKaNbHbIX 3HAYEHU UM-
nepaHca noptos. Z, Y, H, ABCD — napameTpbl MOryT ObITb Npe/AcTaB/ieHbl Kak B HaTypaib-
HOM, Tak M B HOpPMasnaM3oBaHHOM Buae. Metoa onucaH B pabote: DeanA. Frickey
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"Convertions Between S, Z, Y, h, ABCD, and T Parameters which are Valid for Complex
Source and Load Impedances".

®PyHKUMA NPUMEHUMA K KaHany B uesiom. [Mepes ncnonb3oBaHMeM JaHHOM GyHKLMK Bblbe-
puUTe aKTUBHbIM KaHan.

Ona BKNoYeHUn/oTKAOYeHUs obuiero npeobpasoBaHMA —
npectpasoeaHue Ha*XMuUTe nNporpammHble KHOMKWU:

Obwee

AHanmz > O6wee npeobpasoBaHme > Obuwee

08
. npeo6pasosaHue > {Bkn. | OTKA.}

npeotpaso EaHue
OTrn.

Twn Ona  Bbibopa BMAA npeobpasoBaHMA —  HaxkmuTe
NPOrpammHbIe KHOMKMU:

npeobpasoBaHus
Z - NapaMeTphbl

AHanus > Obuwee npeobpasosBaHue > Tun npeobpasoBaHusa
® Z-napameTpbl BbibepuTe BMA NpeobpazoBaHuA:
* Z — napameTpbl
Y - napamMeTpbl
¢ Y — napameTtpbl
T - napameTpbl
¢ T - napameTpbl
H - napamMeTpbl * H—napamertpbi
e ABCD — napameTpbl
ABCD -
napaMeTphbl
B cTpoke cocTtoAaHua rpaduka uHamumpyetca Mpeobp, ecnu
Mpumeyarie p pad Anumpy peobp,

BK/IHOYEHO 06Ulee NpeobpasoBaHuUe.

6.8 [JonycKOBbI/ KOHTPO/1b

[lonycKOBbIN KOHTPO/Ib — 3TO QYHKLMA aBTOMATUYECKOrO OnpeaeneHua Kputepma «rogeH /
6pak» gns rpaduKa Msmepaemblx AaHHbIX. KpUTepuit o0CHOBaH Ha cpaBHEHWUW rpadmka us-
MepAeMOon BeIMYUHBI C IUHUel npedesnos.

JInHna npenenos COCTOMT M3 OAHOIO UM HECKOJIbKMX OTPEe3KOB (PMUCYHOK 6.25). Kaxabin
OTPE30K KOHTPONIMPYET BbIXOA, U3MEPSEMOM BENMUYMHDBI 32 BEPXHUIA UAU HUKHUIW Npeaen.
OTpesok 3agaetca KoopAnHaTamu Hadana (Xo, Yp) v KoHua (X;, Yi)u Tvnom. Tun npenena
MAX nnn MIN, onpenenaeT KOHTPO/b BbIXOAA 33 BEPXHUI AU HUXKHUIA Npeaen, CooTBeT-
CTBEHHO.
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Fpl: roa

PucyHok 6.25 JlInHua npegenos

NIvHua npepenos 3afaeTca nosb3oBaTesneM B BuAe Tabauubl npepenos. Kaxaas cTpoka
Tabanubl Npeaenos onpeaenset ogMH oTpe3oK. PegakTuposaHme Tabanubl Nnpeaenos onu-
CaHo HuxKe. Tabanua MoXKeT BbiTb COXpaHeHa Ha Aucke B daine *.lim,1 3aTem 3arpykeHa c
ANCKa.

NHAnKaumMa nMHnm npenenoB MOXeT 6bITb BKAOYEHA NMbO OTK/Z1I0O4EHa, HE3aBUCUMO OT CO-
CTOAHMNA d)YHKLI'MVI A0NyCKOBOIro KOHTpOAA.

Pe3ynbTaT AOMNYCKOBOrO KOHTPOAA UHAMLMPYETCA B BEPXHEM NpPaBoMm yray rpaduka. B cay-
Yyae NoJIOKMTENbHOrO pesynbTaTa UCMbITaHMA UHAUUMPYETCA HOMepP rpadrKa U CMMBObI

Mpl: Foa(eH).

B cnyyae oTpuuaTenbHoro pesynbtaTa UCMbITaHUA NPeAYCMOTPEHbI ceayowme BUAbl UH-
AnKauumn (PUCYHOK 6.26):

* B BepxHem NpaBom yray rpadpumka nHaMumMpyeTca Homep rpadmka u cmumsonol Mpl:
bpak;

e 3HaK «BpaK» KpacHOro LBeTa B LLEHTPE OKHa;

* Ha rpaduke usmepsaemon BeMUYMHbI UHANLMPYHOTCA KPACHbIM LIBETOM TOYKU, HE
npouealmne KOHTPOb;

e 3ByKOBaA MHANKALMUA.

3Hak «BbpaKk» 1 3ByKOBas CUrHaM3aLMsA MOTYT ObITb OTKHOUYEHbI (MOPAZAOK OTKOYEHUSA
3BYKOBOW CUrHaM3aumMm onuncaH B pasgene 8.5).
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rpl: Epar

BbPA

PUCyHOK 6.26 MHAMKaLMA OTpMLLATENbHBIX PE3y/IbTaTOB UCMbITaHUSA

6.8.1 PepakTnupoBaHue Tabaunupl Nnpeaenos

PenaKT.TaﬁnHuyl
npeAEnos

[na nepexofa K pegakTMpoBaHuio Tabamubl Npeaenos — Ha-
MUTE NPOrpamMHbIe KHOMKM:

AHanu3 > [lonycKoBblii KOHTPOAb > PepaKr. Tabnuuy npe-
penos

Mepexon, B pasaen MeHo peAakTUPOBaHUA TabanLbl NpeseioB — OTKPbIBAET B HUMKHEN Yac-
T 3KpaHa Tabaunuy (PUCYHOK 6.27). Bbixog, U3 AAHHOTO pasgena MeHo — CKpbiBaeT Tabauuy

npeaenos.
THN Ha4ankH. CTHM. KOHEYH. CTHM. Ha4anbH. 3HAa4. KOHEYH. 3ZHAaM.
1 LA comruo EO00MIL -10048E -390 Ak
2 MIN 1.2 1.3 -104E -104E
E M 2.5 2.1rru -904E -0 4E
4

PeaakT. TabnHuy

NpeAEnoE

AoBaBnTh

Yaanute

OYHETHTE
Tafnmuy |
MpeAEnN0E

PucyHok 6.27 Tabnnua nMHUM Npeaenos

Ona nobaBneHns HOBOM CTPOKW— HaXKMUTE MNPOrpammHyto

KHoMKy [lo6aButb. HoBas cTpoka paobasnsetca nocne
BblAENEHHOMN CTPOKMW.

Ona ypaneHna CTPOKU— HaXMWUTe MNPOrPaMMHYI0 KHOMKY
Ypanutb. Yaanaetca BblgefieHHana CTpOKa.

Ona ounctkm Bcelt Tabnuubl— HaXXMUTE NPOrPaMMHYHO

KHOMNKYy OuncTuTb Tabnunuy npeaenos.
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COXPAHHTE [na coxpaHeHua Tabavubl Ha gucke B danne *.lim— Haxmurte
HL‘?ETE”“”;B NPOrpaMmmHyto KHoMKy CoXpaHUTb Tabauuy npeaenos.
SarpysHTE Yto6bl 3arpy3unTb Tabaunuy ¢ ancke us daina *.lim— Haxmure
ngii“e”n”;ﬁ NPOrpaMmmHyto KHOMKY 3arpysutb Tabaunuy npeaenos.

I'Iepemeu.l,aHCb no Ta6m4u,e C nomMouwbro Knasunwl Hasurauunm, seeantTe 3Ha4eHUA NapameT-
POB OTPE3Ka KaK NMOKa3aHO HUXKe!

BbibupaeT TMN oTpesKa M3 cieayolwmx BapnaHToB:

MAX — BepxHuUit npegen

Tun
MIN — HUXHUM Npeaen
OTKA. - OTKAOYEH
HayanbH. cTum. 3HayeHMe CTMMyNa HAa4Ya/IbHOM TOUYKM OTpe3Ka
KoHeuH. ctum. 3HayeHue CTUMyNa KOHEYHOWN TOYKM OTpe3Ka
HayanbH. 3Hau. 3HayeHWe n3mepAaeMor BEANYNHbI HA4albHOW TOYKM OTpe3Ka
KOHeuH. 3Hau. 3HayeHWe n3mepsAaemMol BEIMUYNHbI KOHEYHOM TOYKM OTPEe3Ka

6.8.2 [NopAAOK BKAOYEHNA A0NYCKOBOrO KOHTPOAA

YCKOBEIF Ans BKAOYEHUA/OTKAOYEHUA YHKLUMU [OMYCKOBOTO KOH-
TPOAA — HAXKMUTE NPOrPaMMHbIE KHOMKMU:

KOHTPONE

Anmy kOBt AHanus > [lonycKoBblii KOHTPONb > [lONYyCKOBbI KOHTPO/b

KOHTPONE
oy > {Bkn. | OTKA.}

6.8.3 HacTponKa MHAMKAUMK A0NYCKOBOrO KOHTPOA

CKOBEIF [Na BKAKOYEHUA/OTKAOYEHNA UHAMKAUUWN AUHUU Npedenos—
KOHTpONE
— HaX>XMWUTE NPOrPaMMHbIE KHOMKM:
NHHKA NpeAenoE AHanus > AOHyCKOBbIVI KOHTposb > JIMHUA npepenos >
Biten, {Bkn. | OTkn.}
SHak Bpata [na BKAOYEHWA/OTKAIOYEHUA MHANKALMM 3HOKA BPaK B LEH-
OTKRN. TPe OKHa — HaXKMUTE NPOrPaMMHbIE KHOMKM:

AHanus > [lonycKoBblii KOHTPOAb > 3HaK 6paka > {Bkn. |
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OTKA.}

6.8.4 CmeweHnAa "MHUM npepenos

CDyHKLI,Mﬂ cmelweHna "(MHnnM npegenos NO3BONAET CMELLATb BCE CETMEHTLI IMHUNK Npeaenos
OAHOBPEMEHHO Ha 3aaHHYIO BE/IMYMUHY MO OCU CTUMYJ1a N OCUN OTK/TUKA.

Ona pobaBneHua CMeLleHMA /MHUWM NpeaenoB No Ocu
NpeAEnoE CTUMYNA — HA’*KMUTE NPOrPaMMHbIE KHOMKU:

| CHELLEHHA MHHKFH

AHanus > [onyckoBblii KOHTpOnAb > CMeleHuA AUHUU

CHELL, CTHMY NS npeaenos > Cmew,. Crumyna
ory

BBeguTe 3Ha4YeHMe cMeLLeHunA.

CHewL, oTRIMKE Ona pobaBneHus cmeleHua AMHMM Npeaencs Mo  ocu
0 aE OTK/INKA — Ha’*KMMUTE NPOrpaMmMHbIe KHOMKU:

AHann3 > [onycKoBbliA KOHTPOAb > CmelweHusa JUHUU

MapKep - cMelll. npepenos > CmeLy. OTK/IUKa
OTKNHKa

CmelleHMe OTKAMKA MOXKHO YCTaHOBUTb W3  aKTUBHOIO
MapKepa, Ha*kaB NPOrpamMmmHble KHOMKM:

AHann3 > [onycKoBbliA KOHTPOAb > CMeLlleHUAs JMHUM
npeaenos > Mapkep — > cmell. OTKAIMKA

6.9 TecT nynbcauum

TecT nynbcaumii — 3To0 GYHKLMA aBTOMATUYECKOTO onpeaeneHns Kputepus «rogeH / 6pak»
ANnA rpadurKka nsmepaemblx gaHHbIX. Kputepuii OCHOBaH Ha NPOBEPKE BENIMYMHbBI NYAbCaLUi
rpaduka ¢ NOMOLLbIO 3a4aHHbIX NONb3oBaTenem rnpeodesnos nyascayuli. NMynbcaunmn onpe-
AENATCA KaK Pa3HOCTb MEXAY MAKCMMasbHbIM M MUHUMANbHBIM 3HAYeHMeM rpaduKa B
nosoce 4acToT.

Mpeden nyasvcayuli COCTOUT U3 OAHOINO WM HECKOJIbKUX CEFMEHTOB (PUCYHOK 6.28), Kax-

[bl M3 KOTOPbIX KOHTPO/IMPYET NpeBbIEeHNe YPOBHA Ny/ibCauuii B CBOEM NOA0Ce YacToT.
CermeHT 3a4,aeTca N0JI0COM YacToT M Npeae/ibHbIM YPOBHEM My/bCaLMA.

243



6 AHanu3 namepeHui

Myncl: roj
Monoca 1 Monoca 3
2 b Monoca 2 3 b
1 b6
L I I I A I
LAttt errtgd 1
A
_\_\_\_'_\_\_‘_‘—\—'—'_‘-\-\_
\4 \/
TTTTTTTTTTTTTITTTIT 1
I'l'l'l'l'l'llh'l'l'l_l

PucyHok 6.28 Mpeaenbl nynbcaunii

Mpeden nynecayuli 3afaeTca Nosb3oBaTesem B BUAe Tabauubl. Kaxpaa cTpoka Tabaumubl
COAEPXKUT NOJIOCY YACTOT M NpesenbHbll ypoBeHb Nynbcauumii. PegaktupoBaHue Tabaumubl
npegenos onucaHo HuxKe. Tabanua MoxKeT bbiTb COXpaHeHa Ha aucke B danne *.rim,u 3a-
TEM 3arpy’KeHa c AMCKa.

NHankauma NNHUIN npegenos nynbcau,mﬁ MOMKeT ObITb OTK/IIOYEHA MO/Ib30BATENEM.

Pe3ynbTaT TecTa Nynbcauuii MHAMLMPYETCA B BEPXHEM NPaBoM yray rpaduka. B cayyae no-
NOXKUTENbHOrO pesynbTaTa UCMbITaHUA MHAUUMPYETCs HoMep rpadmka u cumeosbl Myncl:

Foa(eH).

B cnyyae oTpuuaTenbHoro pesynbtaTa UCMbITaHUA NPeAYyCMOTPEHbI ceayowme BUabl UH-
AnKauumn (pMCyHOK 6.29):

* B BepxHem NpaBoM yray rpadpmka HAMLMPYETCA HOMepP rpadmKa U CUMBO/IbI
Myncl: bpak;

® 3HaK «BpaK» KPACHOro LBETA B LLEHTPE OKHa;
e 3ByKOBaA MHANKALMUA.

3HaK «Bbpak» M 3BYKOBasA CUIHaNM3aLUMA MOTYT BbiTb OTK/AKOYEHb! (MOPAAOK OTKAOYEHMUA
3BYKOBOW CUrHaIM3aLMM ONuncaH B pasgene 8.5).
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6 AHaNM3 n3mepeHni

Myncl: EBpar

.., DPPAK

PrcyHOK6.29 NHanKaumA oTpuLaTebHbIX pe3y/bTaToB UCMbITaHMA
NHankaumsa umdpoBoro 3HauyeHMA Nyabcalmii MOXKeT ObiTb BKAKOYEHA B CTPOKe TecTa Ny/b-
caumit B npaBom BepxHem yray (pucyHok 6.30). 3HayeHue nynbcaum MHAMLUPYETCA ONA

O,CI|HOI‘;1 Bbl6paHHOﬁ nosibsoBaTenem Nosaocbl. MHAMKaumMA 3Ha4YeHnA nynbcau,mﬁ MOXKET ObITb
Bbl6paHa nonb3oBaTtesem B ABYyX BUAAX: abconomHoe 3HaYeHne Unu 3anac A0 npegena.

Myncl: foa N1 1.0556 ob
\ 3HaueHue nyabcaumi
Homep nonocel

Pe3ynbTaT TecTa

HanmeHoBaHuWe TecTa U HOMep rpaduka

PucyHok 6.30 CTpoKa Tecta ny/sbcaLnii

6.9.1 PepgakTnpoBaHune Tabanubl Nnpeaenos nyabcauuni

Mpesent: [ns nepexona K peaakTMpoBaHWUio TabauLbl Npesenos ny/b-
CaLUM — HaXXMUTE NPOrPaMMHbIE KHOMKMU:

My NECALHA

Peﬂ.-?;;:.gﬁs.mb Ananus > Mpepenbl nynbcaunii > PepaktuposaTtb npeaenbi
MY NCALHE nynbcauuii

Mepexopn, B pa3gen MeHo pegakTMpoBaHMA Tabaunubl NpeaenoB — OTKPbIBAET B HUMKHEN Yac-
T 3KpaHa Tabamuy (pucyHok 6.31). Bbixoa n3 AaHHOIO pa3aena MEeHIO — CKpbIBaeT Tabanuy
npeaenos nyabcauui.

245



6 AHanu3 namepeHui

THN Ha4aneH. CTHM. I KOHEYH. CTHM. Npenpenk I'I},-"J'IbCEI.LI.Mﬁ
1 Ern. Ee40Mry SOoMry 2 Ak
2 Ern. s00mMruo 1.051TL, 1Ak
3 Ern. 1.06T7TL0 l.211Ty, 3AE
4

PeaakTh POEATE

npeAenk
My NECALHA

AobaenTh

Yaanute

OHHCTHTE
npeaenk
My NECALMA

COXpaHMTE
NpeAenk
My NECALHA

BOCCTaHOEMTE
NpeAenk
My NECALMA

PucyHok 6.31 Tabanua npegenos nynbcauumi

Ona pnobaBneHns HOBOM CTPOKM — HAXXKMWUTE NPOrpamMHYIo
KHonMKy [lo6aButb. HoBas cTpoka paobasnsetca nocne
BblAENEHHOMN CTPOKMW.

ONna yaaneHusa CTPOKM — HAXXMMUTE MPOrPaMMHYIO KHOTMKY
Ypanutb. Yaanaetca BblgeieHHaa CTPOKa.

OnAa ouYMCTKM Bcel Tabauubl— HAKMUTE MNPOrPaMMHYHO
KHOMKY OYMCTUTbL Npeaenbl Nyabcaluii.

Ons  coxpaHeHua Tabnuubl Ha aucke B danne *.rlm—
Ha)KMUTE MNpPOrpammHyt0 KHonky CoxpaHuUTb npeaenbl
nynbcaumii.

Y1obbI 3arpy3nTb Tabsnuy ¢ anucke ns gpamna *.rlm— Haxkmute
NPOrpammMHYI0 KHOMKY 3arpy3suTb npeaenbl Ny/bcauui.

Mepemelasacb No Tabanue ¢ NOMOLLbIO KAaBuL HaBuUrauuu, BBeAUTe 3HaYeHMA napamer-
POB OTPe3Ka KaK NoKa3aHo HuXe:

Tun

HavanbH. cTum.
KoHeyH. ctum.

Mpeaen nynbcayuii

BbibMpaeT TMN cermeHTa:
Bkn. — BKAOYEH

OTKAN. — OTKNIOYEH
3HauyeHMe CTUMY/1a Ha4YabHOM TOYKN CErMEHTa
3HayeHue CTUMY/la KOHEYHOM TOYKM CermeHTa

3HaqumenpeAeanoHBeanMHblnynbcauMH

6.9.2 MNopAaoK BKAKOYEHNA TeCTa NyAbCcalUi

Mpeaent

My NECALMA
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TEeCT My NECaLHA
TR,

6 AHaNM3 n3mepeHni

NPOrpamMmmHbIe KHOMKMK:

AHanus > Mpeaenbl nynbcauuit > TecT nynbcauuit > {Bkn. |
Ot1kn.}

6.9.3 HacTpoiKa nHamMKaumm Tecta nyabcaunia

Mpeaent!

My NECALHA

Mpeaene
MYy NECALMA
Bn.

3Hak; Dpara
QTEn,

3HaY, Ny AeCalHA

OTER,

OTKN.

ABCONOTH.

3anac

[ nonockl
My NECALMA
1

Ana BKﬂ}O‘—IeHVIﬂ/OTK}'I}O‘-IeHVIﬂ MHOUKaUuWn AuHUU npedenoe
ﬂyﬂbCGHUU — HaXMuUTe NporpammHblie KHOMKU:

Ananusz > Mpegenbl nynbcauyuii > Mpeaennl nynbcauui >
{Bkn. | OTKA.}

Ana BKJ'IIO‘-IGHMH/OTKI'IIO‘-IGHMH MHOWKaUUnN 3HAKa 6pGK B
LEeHTPE OKHA — HAaXXMUTE NPOrpaMMHbIE€ KHOMKW:

AHanus > Mpepgenbl nynbcaumini > 3Hak 6paka > {Bkna. |
OTKA.}

Ona BKAWOYEHUA WMAN OTKAKOYEHUA MHAMKaAUUK UMPpPOoBOro
3HaAYEHUA NYAbCALUMN — HAXKMUTE NPOrPaMMHbIE KHOMKU:

AHanus > Mpeaensbl nyabcauuin > 3Had. nyabcaymia > [OTKA.
| A6contoTH. | 3anac]

[nAa ycTaHOBKM HOMepa MNoAoCbl WMHAMKAUMM 3HAYEHMUSA
NyNbCaLMiA — HAXKMUTE NPOrPaMMHbIE KHOMKM:

AHanus > Mpeaenbl nynbcauuii > N nonocbl nynbcaynii

Beegute HOMeEpP NoAOoChHl.
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7 CoxpaHeHue COCTOAHUA N AAHHbIX

7.1 CoxpaHeHuMe CoCcTosHUA aHaIn3aTopa

YcTaHOBAEHHble napameTpbl aHann3aTopa, KaﬂM6pOBKa, namepAaemblieé U 3anOMHEHHbIE
AaHHblE MOTYT 6bITb COXpaHeHbl Ha ONCKe B d)aﬁne COCTOAHMNA aHanNn3aTopa, U 3atem no-
BTOPHO 3arpyxXeHbl B aHa/IM3aTop. I'Ipe,u,yCMOTpeHo NATb TUNOB COXPaHEHUNA COCTOAHWUA
dHann3atopa, onncaHHbIE B Ta6m4u,e 7.1.

Tabaunuya 7.1 Tunbl cOXpaHeHMA COCTOAHWA aHanu3aTopa

Tun coxpaHeHuna CoxpaHaemble AaHHble
CoctosHue YcTaHOBMEHHble NapameTpbl.
CocTtosaHue

YcTaHOBNEHHbIEe NapamMeTpbl U Tabaunua KanMbpoBoK.
N KannbpoBsKa

CocTosHue
N rpadmKkm

YcTaHOBNEHHbIe NapamMeTpbl, rpaduKn AaHHbIX U namatn®).

Bee YCTaHOB/IeHHble NapameTpbl, Tabanua KannbpoBoK, rpaduKm
AaHHbIX M namatn™.

CocTosHuMe,
YcTaHOBNEHHble napameTpbl, Tabanua KannmbpoBOK WM rpadumKm
KannbposKa
namsaTu.
N NamsATb

MapameTpbl aHaAM3aTopa, CoXpaHAemble B ¢paline COCTOAHUA — 3TO MapamMeTpbl, KOTopble
MOTYT 6bITb YCTAHOB/IEHbI U3 CNeAYOWMUX Pa3ae/ioB MEHIO MPOrPamMMHbIX KHOMOK:

® Bce napametpsbl pasgena «Ctumyny;
* Bce napametpbl pa3gena «UsmepeHue;
e Bce napameTpbl pasgena «Popmary;

e Bce napameTpbl pasgena «Macwrab»;

Bce napametpbl pasgena «Puabrpaumna;

MapameTpbl pasgena «MHANKauuMa», Kpome nogpasgena «CBoMCTBa MHAUKA-
Lun»;

Bce napametpbl pasgena « Mapkepbl»;

1

) NP1 BOCCTaHOBAGHUM COCTOAHMA € 3aNOMHEHHbBIMM FPadUKaMM AaHHbIX, 3aMYCK NPUHYANTENBHO
ycTaHaBnMBaeTca B cocToaHne «Cton». Taknum obpasom, rpadmKkm AaHHbIX HE MOTYT BbITb CTepPTbl BHOBb MO-
CTYNaoWUMIN U3MEPEHUAMM.
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7 CoxpaHeHme COCTOAHNA N AaHHbIX

® Bce napameTpbl pasgena «AHaNu3»;
* [lapameTp UCTOYHUK ONOPHOM YacToThl, pasaena «Cuctemar.

MpeaycmoTpeHbl TpY BapuaHTa HaMMEHOBaHWUA COXpaHAeMoro ¢alina cocToaHuA:

CraHpapTHOe HanmeHoBaHue State0l1.sta...Statel0.sta

HanmeHoBaHue Autorecall.sta ANA aBTOMaTU4YECKOro BOCCTaHOB/IEHNA COCTOAHMNA Noche
3anyCKa aHaan3atopa

MNponssoibHOE HAaUMEHOBaHUe

7.1.1 NopAanoK coxpaHeHMA COCTOAHUA

Bbl60p TUNa COXpaHeHNA COCTOAHUNA

Ana Bbl60pa TUNa COXpPaHEHUA COCTOAHMA — HAXMUTE

Coxnliocd NPOrpaMMHbIe KHOMKM:

Coxp/BoccT > Tun coxpaHeHun

TUN COXpaHeHNS Bbibepute TMN coxpaHeHUs:

CocT. v Kanubp.

¢ CoctosiHMe

CocTosHue
e CocT. 1 Kanubp.

® COCT. W Kannép. e CocT. nrpadpukm

* Bce
CoCT. 1 rpadukn

e CocT, Kan. u nam.

CocT, Kan. u nam.

Coxpa HEHWNE COCTOAHUA

OnAa coxpaHeHuA COCTOAHMA — HaXMUTe [MPOorpamMmmHble
COCTORHME KHOMKW:

COXPaHUTh

Coxp/Bocct > CoxpaHUTb COCTOAHUE
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7 CoxpaHeHme COCTOAHMNA N AaHHbIX

d

State01

Statel0

Autorecall

Mann. ..

Ona coxpaHeHns B ogHoOmM M3 pgecatMm ¢annoB ¢
dUKCMPOBAHHbIMMN MMEHaMM  —  HaXMMUTe  KHOTMKY
State01...Statel0.

OTMeTKa Ha KHOMKe C/ieBa OT MMEHM COCTOAHMA O3HAYaerT,
YTO COCTOAHME C TAKMM HOMEPOM YXKEe COXPAHEHO.

[Ons coxpaHeHuMA COCTOAHMA, KOTopoe byaeT aBTOMaTUYeCKMU
BOCCTAHOB/IEHO MOC/e 3amycka aHaausaTopa — Ha)kmuTte
nporpammHyto KHornky Autorecall.

OTMeTKa Ha KHOMKe C/ieBa 03HayaeT, YTo TaKoe COCTosHME
YK€ COXpaHeHo.

[na coxpaHeHuA cocTosHMA B daline ¢ NPon3BOJIbHBIM MMe-
HEeM — Ha)KMWUTE NPOrPamMMHYo KHoMKy daitn..., KoTopasa oT-
KpbIBaeT AMaNoroBoe OKHO Bbibopa MmeHu daiina.

7.1.2 MopaaoK BOCCTAHOB/IEHUA COCTOAHMA

BOCCTaHOBWTb

COCTOAHKME

StateD1

Statell

Autorecall

dann. ..
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Ona BoccTtaHoBAEHUA M3 daina COCTOAHMA aHanusatopa —
HaXXMMTE NPOrPaMMHbIE KHOMKM:

Coxp/BoccT > BocCTaHOBUTbL COCTOAHUE

Haxmunte ogHy u3 KHonok State01...Statel0.

Ecnn  coctoAaHMe C  KOHKPEeTHbIM HOMepOM He 6b110
COXpPaHEHO, TO COOTBETCTBYHOLWAA KHOMKA HEAOCTYMNHA.

Bo3MOKHO yKaszaTb ¢alin aBTOMATUYECKOro BOCCTaHOBAEHMUSA
HarkaB NporpaMmHyto KHonKy Autorecall.

[na BOCCTAHOBNEHMA COCTOAHUA M3 daina C NPOM3BOJIbHLIM
MMEHEM — HAaXKMUTe NPOrpaMMHYy0 KHoMKy daiin...



7 CoxpaHeHme COCTOAHNA N AaHHbIX

7.1.3 MopAanoK yaaneHna coCToOAHMA

Ona ynaneHua daina cocToAaHMA aHa/M3aTopa — HaxkKmute
NPOrpammHble KHOMKMU:

Coxp/BoccT

Coxp/BoccT > Yganutb ¢aiin coctoaHuma...

Yaanuts daitn .
COCTOSHUS... B OTKpbiBLIEMCA AMaNIOrOBOM OKHe Bbibepute yaansembli
dann.
o Ana ypanenna Bcex ¢ainnoB COCTOAHMA aHanu3atopa —
d)aﬁﬂbl COCTOSAHMA HaXXMUTE nporpammHblie KHOMKU:

Coxp/BoccT > YAanuTb BCe COCTOAHUA

7.1.4 ABTOMaTHUYECKOE COXpPaHEeHUE MeXKAyY 3anyCKamm

®YHKLMA COXpPAHEHMA MeXKAY 3anyCKamu CAYKWUT N5 aBTOMATUYECKOro COXPaHeHMA Cco-
CTOSIHUA aHanmsaTopa B ¢ann Autorecall.sta, KOTOpPbIN 3arpysKaeTcs npu caegyolem 3a-
nycke aHanmsaTtopa. Painn cocTosHUA BKAOYAET B cebsa yCTaHOBJ/IEHHbIE NapamMeTpbl, Tab-
inuy KanmbpoBOoK M rpadrKmM NamaTu.

Ana BKI'IPO‘-IEHMH/OTKIIIO‘-IEHMH COXpaHeHUNA COCTOAHUA MeXay

Coxp/BoccT 3aMyCcKamm — HaXKMUTe NPOrpammHbIe KHOMKMK:

Connmen Coxp/Bocct > Coxp. mexay 3anyckamu {Bka. | OTkn.}

3anyCcKaMm
OTHN.

Coxp. MeXIY
3aMyCKamm

Brn.

7.2 CoxpaHeHue COCTOAHUA KaHaNoB

CocToAHME OTAENbHbIX KAHA/N0B MOXET BblTb COXPaHEHO BO BHYTPEHHEN NamaTV aHaAu3a-
Topa. CoxpaHeHMe COCTOAHMA KaHana aHaNorMYHO COXPAaHEHWUI0 COCTOAHUA aHann3aTopa B
Le/IOM, U Ha HUX AEWNCTBYIOT Te e HAaCTPOMKMN TUMa COXPaHEHMsA, KOTopble OnmncaHbl B npe-
Ablayuiem pasgene.

B oTAnMume oT coxpaHeHUA COCTOAHMA aHaAn3aTopa B LEe/0M, COCTOSHME KaHana coxpaHAaeT-
CA He Ha AWUCKe, a BO BHYTPEHHEW MamATU aHa/n3aTtopa M CTUPAETCA Nocse BbIKAOYEHUA
aHanmsatopa. [lnsa XxpaHeHUA COCTOAHUA KaHana CAyXKaT YeTbipe perucrpa namaTtn, obosHa-
yeHHble A, B, C, D.

CoxpaHeHWe oTAe/bHbIX KaHAN0B N0/Ie3HO A1s BbICTPOro KONMPOBaHMA YCTaHOBOK O4HOIO
KaHa/sa B Apyroun.

7.2.1 NopAanoK coxpaHeHMA COCTOAHUA KaHana
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7 CoxpaHeHme COCTOAHMNA N AaHHbIX

COXPaHWTL KaHan

{  CocrosHue A

CocroaHue D

Ona coxpaHeHUs COCTOAHMA aKTMBHOFO KaHana — HaXmure
NPOrpaMmmHbIe KHOMKM:

Coxp/BoccT > CoxpaHUTb KaHan
[ns coxpaHeHMA B O4HOM U3 YeTbIPeX PErncTpoB COCTOAHUN
HaxmuTte KHonky CoctosaHue A...CoctofHue D.

OTmeTKa Ha KHOMKe c/feBa OT MMEHW COCTOAHMA O3HAYaET,
YTO COCTOAHNE C TAKMM HOMEPOM YyKe COXpPaHEHO.

7.2.2 [lopAnOK BOCCTAaHOB/IEHUA COCTOAHMA KaHana

BoCCTaHOBUThL
KaHan

CocrosHue A

CocTosHue D

[0na BOCCTAaHOBNEHMA COCTOAHMA QaAKTMBHOMO KaHana -
Ha*XMUTe nporpammHblie KHOMKU:

Coxp/BoccT > BocCTaHOBUTb KaHan

Haxkmute ogHy n3 KHonok CocrosHue A...CoctoaHue D.

Echm coctoaHue c KOHKPETHbIM  HOMEPOM He 6bi10
COXpaHeHO, COOTBETCTBYHOLWaA KHOMKa HeJ0CTynHa.

7.3 CoxpaHeHune aaHHbIX rpadurka

AHanM3aTop NO3BONSET COXPaHATb AaHHble OTAEe/bHbIX rpadukoB B ¢danne Tmna *.csv
(commaseparatedvalues). Paninbl popmarta *.csv copepkat umudposbie AaHHble 06 U3Mme-
psAemoi BeANYMHE, A0MNOJHUTENIbHO MOYKHO BblOpaTh:

e 06N1acTb AENCTBMA — COXPAHEHME aKTUBHOTO rpadmka nmbo Bcex rpadmnKoB aKTUB-

HOro KaHana,

e bopmaT coxpaHeHuUs;

* BK/IlOYEHME/OTK/IIOYEHME 3ar0/I0BKA, KOTOPbIN COAEPKUT cBeaeHus o npubope,
nporpaMmmHoOM obecneyeHnn, U3MepPAEMbIX MapPaMeTPaAX U UX PAa3MEPHOCTAX, a TaKKe AaTy

n Bpems;

* BK/IlOYEHNE/OTKOUYEHWNE 3HAUYEHUI CTUMYNa rpaduKa;

® NECATUYHbIN pa3aenuTens.

[ecaTnyHbIli pa3aenntenb MOXKeT ObiTb BbIOpaH:
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7 CoxpaHeHme COCTOAHNA N AaHHbIX

* JIOKanbH. — AECATUYHbIM pa3aenuTenieM SIBAAETCA 3anATan, a pasgenuTtenem oT-
AeNbHbIX 3HAYEHUI — TOYKa C 3anATou;

e TouKa — AECATUYHbIM pPas3fennTesiem SIBAAETCA TOYKa, a pasfeninuTenem oTae/b-
HbIX 3HaYeHUMN — 3anATasn.

dopmar daiina Tvna commaseparatedvalues ana oaHoro rpaduka *.csv:

! Planar, {Mozmenb}, {cepuiuwni HOoMep}, {Bepcumsa S2VNA/S4AVNA}
! Date: dd.mm.yyyy hh:mm:ss
! Stimulus (T'u), {napameTpr [pa3MepHOCTH] }
F[0], Datal, Data?
F[11, Datal, Data?
FI[N], Datal, Data?
roe:

e dd.mm.yyyy hh:mm:ss — gata u Bpema coxpaHeHus;
¢ F[n] —4acToTa U3amepeHunn B TOUKe N;

e Datal —3HaueHue rpadmKa B NPAMOYronbHbIX popmaTax, peasnbHasa YacTb B Gop-
maTe Bonbnept-CMmuTa M NONAPHOM;

e Data2 —Hysnb (He oTobBparkaeTcs) B NPAMOYroibHOM UHANUMPYEMOM dopmarTe,
MHUMaA YacTb B popmate BonbnepT-CmuTa, NONSSPHOM M NpU BbiIbpaHHOM popmaTe co-
xpaHeHua Pean/Muum, rpaayc npu BbibpaHHom popmate coxpaHeHus Jlor/dasa.

7.3.1 NopAaoK coXxpaHeHUA AaHHbIX rpadmKa

Ona onpepeneHna o06nacTM  COXpaHEHUA — HaxkmuTe
JaHHble rpaduka nporpamMmmHbie KHOMKW:

CoxpaHUTb

Coxp/BoccT > CoxpaHuUTb AaHHble rpaduka > 06a. geiicteuA

O6n. peficTens > { AKTUB. rpaduk | Bce rpad KaHana}
AKTMB. rpaduk

06n. geicTeuA
Bce rpad kaHana
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3aronoBoK
Brn.

3aronoBoK
OTHN.

Crumyn
Brn.

CTHMyn
QOTKN.

Oec. pasaenuTens
JoKankH.

Nec. pasaenuTens
Touka

COXPaHWTb...

dopMaT

| o
MHaMUMPYeMbl

& HAWUMPYEMBIit

Jlor/®a3a

Pean/MHUM

Ons BKNOYEHMA/OTKAOYEHNA 3aro/10BKa — HaXXmuTe
NPOrpaMmmHbIe KHOMKM:

Coxp/Bocct > CoXpaHUTb AaHHble rpadmKa > 3aronoBoK >
{Bkn. | OTKkn.}

Ana BKI'IIO‘-IGHMH/OTKI'IIO‘-IGHMH 3HaAYeHU CTUMyna — HaXXMuUTe
nporpamMmmHbie KHONMKW:

Coxp/BoccT > CoxpaHuUTb gaHHble rpaduKa > Ctumyn > {Bkn.
| OTkA.}

Ona  BblbOpa  [ECATUYHOTO  pasfenuTens  — Hakmure
NPOrpammHble KHOMKMU:

Coxp/Bocct > CoxpaHuTb pAaHHble rpaduka > [ec.
pasgenutensb > {/lokanbH. | Touka.}

Ona coxpaHeHusa daiiia Ha ANCKE — HAXMUTE NPOrPaMMHYIO
KHONKy CoXpaHUTb.

B oTKpbiBWEMCcA paiioBom guanore Beegute nma daiina.

Ona BblbOpa dopmarta COXPaHEHUA — HAXKMUTE
NPOrpammHble KHOMKMU:

Coxp/BoccT > CoxpaHUTb AaHHble rpaduka > Popmar

Bbibepute popmaT coxpaHeHUs:
* UHanumMpyembiin
e Pean/Muum

e Jlor/®a3a

7.4 CoxpaHeHue ¢ainnos gaHHbIXx dopmaTa Touchstone

AHanuszatop NO3BOAAET COXPaHWUTb S-MapameTpbl ycTponcTtea B ¢anne tuna Touchstone.
danin popmarta Touchstone cofiep*kUT 3HaAYeHUs YacToT U S-napameTpoB. Pannbl 3TOro
dopmaTa ABNATCA CTaHAAPTHLIMW A8 MHOTMX NPOTrPAMMHbIX MAaKeTOB MOAEIMPOBaHMA.

e [1na coxpaHeHMA BCEX LWeCTHAALATM S-NapamMeTpoB YeTbIPEXNOPTOBbLIX YCTPONCTB
cnyxKaT dpalinbl ¢ paclimpeHunem *.s4p.

e [1na coxpaHeHMA BCeX AeBATU S-NapaMeTpoB TPEXMOPTOBbLIX YCTPONCTB CAyKaT
dalinbl ¢ pacwmpeHnem *.s3p.
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7 CoxpaHeHme COCTOAHNA N AaHHbIX

e [1ns coxpaHeHUs BCex YeTblpex S-napameTpoB ABYXMNOPTOBbIX YCTPOMCTB CNyKaT
baninbl ¢ paclumpeHnem *.s2p.

e [1ns coxpaHeHMA NapaMeTpoB OAHOMNOPTOBbIX YCTPOMCTB (S11 MK Syy) cayKaT
dannbl ¢ paclwmpeHnem *.s1p.

B daline coxpaHATCA M3MepeHns OAHOro (aKTMBHOrO) KaHana. lNepes ncnosib3oBaHMEM
OaHHON GYyHKUMM BblbepUTE aKTUBHbBIM KaHan.

MpumeyaHue

Mpun coxpaHeHun 2/3/4 noptosbix Touchstone d¢aiinos
nonb3oBaTenb A[0/iKeH obecneunTb paboTy B KayecTse
MCTOYHMUKA CUTHaNa BCEX 3a4eNCTBOBaHHbIX MOPTOB. IJTO
[OCTUraeTca WCMNoNb30BaHMEM B KaHane mnonHon 2/3/4
NopToOBOM  KaZMBpPOBKM, ANMBO HannMuMem B  KaHane
AO0CTAaTOYHOro YMcna S-napamertpos. Hanpumep, ana daiina
*.s4p B KaHane goctatoyHo umeTb 4 Tpaccbl: S11, S12, S13,
S14

®ain Tvna Touchstone coctouT s KOMMEHTapHUEB, 3aroJ1oBKa U CTPOK AaHHbIX. KommeHTa-
PN HAYNHAKOTCA C CUMBO/1a «!» n BKAOYatoT cBeaeHuAa o an6ope, nporpammHoOMm obecne-
YEHUN, U3MEPAEMDIX NapameTpax, HaTN4Y1Uun KaI'IM6pOBKM, a TaKXXe 4aTy U BpemaA. 3arono-
BOK HAYMHAIOTCA C CMMBOA «#».

dopmar daiina tmna Touchstone ana ogHonopToBbIX U3MepeHUnt *.s1p:

I Comments
#HzSFMTR 20

FI0] {Su}  {Su}
FI11  {Su}  {Su}

FIN] {Su}  {Su}"

dopmart dpanna Tuna Touchstone ansa ABYXNOPTOBbLIX U3IMEPEHUI *.s2p:

I Comments
#HzSFMTR 20

FI0] {SuY {Su}”
F[1]  {SuY {Su}”

F[N] {Sll}’ {Sll}"

{SaY {1} {2}  {Sw2}” (S22}  {Sz}”
{SaY  {Sa}" {12}  {Sw2}” (S22}  {Sz}”

{SaY {8z} {2}  {Sw2}” (S}  {Sz}”
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7 CoxpaHeHme COCTOAHMNA N AaHHbIX

dopmart Ppanna Tuna Touchstone ansa TpexnopToBbIX U3MepeHuit *.s3p:

! Comments

#HzSFMTR 20

Fl0O]  {Su} {Su}y”  {Sw} {S1y”  {Sws} {S13}”
{Sa1¥ {Sa}”  {Sz} {S2}”  {Sa} {S23}”
{Sa1¥ {Sa1}”  {S} {S2)”  {Saa} {Sas}”

FIN]  {Si1}¥ {511}” {S12} {S12}" {S1s¥ {S13}”

{S21} {521}" {S22} {S22}" {S23Y {S23}"
{Ss1} {Sz1}” {S32} {S3.}” {S3s¥ {Ss3}”

dopmar darina tna Touchstone ana 4eTbiPeEXNOPTOBbLIX U3MEPEHNI *.s4p:

I Comments

#HzSFMTR 20

F[O] {SuY {S11}” {S12Y {S12Y” {S1sY {S1sY” {S1aY {S14}”
{Sa1Y {S21}” {S22Y {S22)” {S25Y {S2}” {S24Y {S24}”
{Sa1¥ {Sa1}” {Ss2¥ {Ss2}” {SasY {Sas}” {Saa¥ {Ssa}”
{SarY {Sa1}” {SaY {Sa}Y” {SasY {Sas}Y” {SasY {Saa}”

FIN]  {Su} {S11}” {S12Y {S2Y” {S1sY {S1sY” {S1aY {S14}”
{Sa1Y {S21}” {S22Y {S2)” {S25Y {S2}” {S2aY {S24}”
{Sa1¥ {Sa1}” {Ss2¥ {S32}” {Sas}Y {Sas}” {SaaY {S3a}”
{SarY {Sa1}” {Sa2Y {Sa}Y” {SasY {Sas}Y” {SaaY {Saa}”

rae:
® Hz — eanHnubl namepeHma Yactotbl (kHz, MHz, GHz);
* FMT — dopmaT AaHHbIX:

- Rl — gencreuTenbHaa M MHMMas 4acTb;

- MA — nuHelHaa amnantyga n gpasa B rpagycax;

- DB — norapudmmnyeckan amnauntyga B geumbenax u ¢asa B rpagycax;
e 70 —uyncnosoe 3Ha4YeHMe CUCTEMHOro CONPOTUB/IEHUSA;
e F[n] —yacToTa nsmepeHus B TOUKE n;

e {...} —{peanbHana yactb (RI) | "MHenHaa amnautyaa (MA) | norapudpm. amnautyaa
(DB)}

e {...}” — {MHuMasn vacTb (RI) | dpa3a B rpagycax (MA) | dasza B rpaaycax (DB)}.
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7 CoxpaHeHme COCTOAHNA N AaHHbIX

7.4.1 NopAagok coxpaHeHuA ¢parnos gaHHbIX popmaTa Touchstone

Bbibop TMNa coxpaHeHua

Touchstone Tun Bbl6epVITe TUN COXPaHEHUA, Ha*XaB NPOrpaMmMHbI€ KHOMKW:

2-nopT (52p)

® OANA ABYXNOPTOBbIX aHA/IN3aTOPOB:

1-nopt (s1
G Coxp/Bocct > CoxpaHuTb AaHHble B ¢aine Touchstone >

Tun > {1-NopT (s1p) | 2-NopT (s2p)}

e  2-nopt (s2p)

Touchstone Tun ® 1A YeTbIpeXnoOpPTOBbIX aHA/IN3aTOPOB:
4-nopT (s4p)
Coxp/Bocct > CoxpaHuTb AaHHble B ¢aine Touchstone >
1-nopT (s1p) Tun > {1-NopT (s1p) | 2-NopT (s2p) | 3-NopT (s3p) | 4-NopT
(s4p)}
2-nopT (s2p)
3-nopT (s3p)
& 4-nopT (s4p)

Bbibop nopTa Npu 04HONOPTOBOM TUME COXPAaHEHUM

COXpaHHTE Bbibepute HOmep nopta nNpM  O4HOMOPTOBOM  TuMe
COXPaHEeHMUs, HaXKaB MPOrpamMMHbIe KHOMKMU:

Touchstone

Coxp/Bocct > CoxpaHuTb AaHHble B ¢aine Touchstone >
Bbi6bpaTb nopT (anA sip)

[anasipl

BribpaTk NopT
1
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7 CoxpaHeHme COCTOAHMNA N AaHHbIX

BbI6Op NOPTOB aHanM3aToOpPa NPU ABYXNOPTOBOM TUME COXpaHeHua'

BbibpaTh NopThbl
(s2p)

1-2

1-3

1-4

25

2-4

3-4

BbiGOp NOPTOB aHaNM3aTOpa NPU TPEXMOPTOBOM TUMe coxpaHeHua®

BbibpaTb nopThbl
(s3p)

1-2-3

1=2-3

1-2-4

1-34

2-34

Bbibop popmaTa AaHHbIX

Touchstone

dopmar

Nor/®aza

)

Bbibepute HOMepa NOPTOB MNpW  ABYXMNOPTOBOM Tune
COXPaHEHMUs, HaXKaB NMPOrpaMmmMHbIe KHOMKW:

Coxp/Bocct > CoxpaHuTb AaHHble B ¢aine Touchstone >
BbibpaTb nopTbi (g8 s2p)

)

Bbibepute HOmepa MNOPTOB MpU  TPEXNMOPTOBOM  Tune
COXPAHEHMUs, HaXKaB NPOrpaMmmHbIe KHOMKW:

Coxp/Bocct > CoxpaHuTb AaHHble B ¢aine Touchstone >
Bbi6bpaTb nopTbi (g8 s3p)

Ona Bbibopa ¢opmaTa COXpPAaHEHMA [AaHHbIX — HaXmute
NPOrpamMmHble KHOMKMU:

Coxp/Bocct > CoxpaHuTb AaHHble B ¢aine Touchstone >
dopmart
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Pean/MHUM

NuH/®aza

L] Jlor/®a3a

Touchstone

Separator
Tab

® Tab

Space

CoxpaHeHue daina

COXpaHMTE

AaHHElE B darine
Tauchstone

COXpPaHnTE
darin. ..

7 CoxpaHeHme COCTOAHNA N AaHHbIX

Bbibepute popmaT coxpaHeHUs:
¢ Pean/MHum
¢ /lIun/daza

¢ Jlor/®a3a

Ana Bbl60pa pasgenntena otaesibHbiX 3HAYEHUN — HaXMUTE
nporpamMmmHbie KHONMKW:

Coxp/Bocct > CoxpaHuTb AaHHble B ¢aitne Touchstone >
Touchstone Separator

BbibepuTe pasgenuTens:
e Tab — cumBon Tabynauuu;

* Space — npoben.

Ona coxpaHeHusa daiina Ha ANCKE — HAXMUTE NPOrpaMMHble
KHOMKMU:

Coxp/Bocct > CoxpaHuTb AaHHble B ¢aitne Touchstone >
CoxpaHuTtb daiin...

B oTKpbiBLEMCcA dalinoBom ananore Beeante nms daina.

7.5 3arpy3Ka gaHHbIx u3 ¢pannos ¢popmaTta Touchstone

3arpysKa BO3mMOXHa b0 B Tpaccbl NamaATH, IM60O B Tpacchbl AaHHbIX. MpuM 3arpyske B Tpac-
Cbl A@HHbIX aHAaNN3aToOpP NepexoauT B pexkum CTon ANa Toro, YTobbl TEKyLME U3MEPEHUA He
nepesanucany 3arpy*KeHHble gaHHble. Mpwu 3arpy3ke B TPAcCbl NAaMATU OCTAHOBKM pPa3BeépT-

KN HE MPOnNCXoauT.

Ecnm wkana yactoT B Touchstone ¢aline He COOTBETCTBYET TEKYLLMM YCTAHOBKAM 4acToTbl
aHanM3aTopa, AaHHble NPU 3arpy3Ke UHTEPMNOUPYHOTCA.

1/2/3 noptosbiit Touchstone ¢aiin BO3MOXHO 0TOBPa3UTb Ha NMPOM3BOJIbHbIE MOPTbI YETbl-
PEXNOPTOBOro aHanusaTopa, Hanpumep *.s2p paitn MoxKHO 0To6Pa3nTb Ha NOPTbI 3-4.

3arp. OaHHble 13

taitna Touchstone

Ona 3arpyskuM aaHHbix u3 ¢arina Touchstone — Haxkmute

nporpamMmmHbie KHOMKW:

Coxp/BoccT > 3arp. aaHHble u3 ¢aiina Touchstone
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7 CoxpaHeHme COCTOAHMNA N AaHHbIX

B | 3arpy3uTe gaHHble n3 Touchstone ¢aiina, ncnonb3ya oaHy 13
naMaTH... KHOMOK:
* B Tpaccy namAtu... — 4N1A 3arpy3Kkn B NaMATb aKTUBHOM
Bo Bce rpaduku .
naMaTu... Tpaccobl;
| ¢ Bo Bce Tpaccbl NaMATU... — /1A 3arPy3KM B NamATb BCEX
B S-napameTpbl... | TPacc KaHana,
e B S-napameTpbl... — 4719 3arpy3Kn BO BCe TPACCbl AaH-
HbIX KaHa/a.
S1P oTObP. [lns 3arpyskm 1/2/3 noptosoro Touchstone daiina®
nopToB
pl BblbepuTe oTobparkeHMe NopToB, NCNONb3yA OAHY U3 KHOMOK:
S2P oTobp.
nopToB e S1P oto6p. noptoe >{1| 2 | 3 | 4}
1-2
S3P 0TO6D. * S2P oT06p. noptoB > {1-2 | 1-3 |1-4 | 2-3 | 2-4 | 3-4
p
nopToB
1-2-3

e S3P oT06p. NnopToB > {1-2-3 | 1-2-4 |1-3-4 | 2-3-4}

1
) ToNbKO ANA YeTblpexnopToBbIX aHANM3aTOPOB.
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8 CncTteMHble YCTaHOBKM

8.1 HayanbHaA ycTaHOBKaA

Ha4vanbHaA YCTaHOBKaA CNYXUT ONA npuseaeHNA aHa/1n3aTopa B U3BECTHOE (Haqaanoe) Co-
CToAHME.

3Ha4veHuA napameTpoB aHa/In3aTopa, yCtaHaB/IMBaeMblE B npoueaype Ha4ya/bHOM YCTaHOB-
KW, npuseaeHbl B NPUNOKEHUN 1.

[ns npvBeaeHWa aHanM3aTopa B HaAya/lbHOE COCTOSIHWE —
HaYKMUTE MPOrPaMMHbIe KHOMKMU:

Cucrema > HayanbHas ycraHoBKa > lMoaTeepAnTb

MoaTeepanTb i

| KHonka OTMeHa CNy»KUT AN1A BO3BPaTa B r/1aBHOE MEHIO.
OTMeHa

B  moauMduKaumm  aHanM3aTOpOB  CO  BCTPOEHHbIM

ﬁ YyNpaBAAloWeM KOMMNbIOTEPOM A1 HAYaNbHOM YCTAaHOBKM
BO3MOXHO Ha)KaTb annapaTHyio Knasuwy Preset, 3aTem
NporpaMmmHyto KHomnky Aa.

8.2 HacTpowKa 1 BbiBOA, rpadnKoB

[laHHbIN pa3aen onucbiBaeT Npoueaypy nevat U coxpaHeHus B ¢ainn rpadpuyecknx aaH-
HblIX.

Mpoueaypa neyaTu BKAKOYAET 3Tan NpeaBapuTeNIbHOro NPOCMOTPa Ha 3KpaHe. Bo Bpems
npeABapuUTeNIbHOrO MPOCMOTPA MONb30BaTe/lb UMEET BO3MOXKHOCTb COXPaHUTb rpaduye-
CKMe AaHHble B daiin.

MNpeaycMmoTpeHa BO3MOMKHOCTb MevyaTu rpaduKoB 4Yepe3 TPM Pas/InyHbIX Nporpammbl —
areHTa ne4yartu:

e [porpamma MS Word;
e [lporpamma nNpocmoTpa n3obparkeHuii Windows;

* BCTpoeHHan nporpamma neyaTu.

Mporpamma MS Word gonxHa 6bITb yCTaHOBAEHA B cUCTEME

MpnmeyaHune .
Windows.

BcTpoeHHasa nporpamma neyatu TpebyeT, ytobbl B Windows

MpnmeyaHune
6bln yCTaHOB/IEH XOTA Obl OANH NPUHTEP.
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8 CUCTEMHbIe YCTaHOBKM

MpeaycmoTpeHbl cneaylolime BapuaHTbl Npeobpa3oBaHUs LBETa nepes nepegadvein uso-
BpakeHMa Nporpamme — areHTy nevyaTtu:

e HeT npeobpasoBaHuA (NeyaTb B LBETE);

* [peobpasoBaHue B rpajaLMm Ceporo LBeTa;

* [Ipeobpa3zoBaHmMe B UepHO — 6enbin LBET.

MpeaycmMoTpeHa BO3MOXHOCTb MHBEPTUPOBAHWUA M306parkeHUs nepes, nepegayven uso-
6parkeHns NporpaMmme — areHTy neyaTu.

MpeaycmoTpeHa BO3MOXHOCTb A06aBNeHUs TEKYLWEN AaTbl U BpEMEHW B M30bOpakeHue ne-
pea nepeaayei nsobparkeHns nporpamme — areHTy.

CHCTEMa

Mevate

- LiseT

Llikana ceporo

YepHo-6enas

J MHEEpPTHPOEATE
obpas

J MNeqaTe AaTawm
EpEMA

Meyatk
MS Word

Meyatk
Windows

Meyatk
BCTpoeHHan
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Ona pacneyaTkM rpaduKoB — HaXMUTE MPOrpaMmHble
KHOMKM:

Cucrema > lNevatb

Bbibepute BapumaHT npeobpasoBaHUs LBETa M306pakeHus,
Ha)kaB NPOrpaMmMHYy0 KHOMKy LiBeT neuatu:

e Liger
e lllkana ceporo

* YepHo-6enan

YCTaHOBUTE MHBEPCUIO M306paXKeHNA NPU HEOHXOANMOCTHU.

YcTaHOBUTE NeYaTb BpeMeHU 1 AaTbl Npyu He0b6X0AMMOCTH.

HaskmuTe ogHy U3 Tpex NPorpaMmMHbIX KHOMOK Ans nepeaayu
N300parKeHNs Nporpamme — areHTy nedyaTu.



8 CuCTeMHbIe YCTaHOBKM

8.3 BbI6Op MCTOYHMKA ONOPHOM YACTOThI

AHannsaTop MmeeT BO3MOXKHOCTb PaboTbl KaK OT BHYTPEHHEro, Tak U OT BHELUHEro MCTou-
HMKa onopHoM YyacTtoTbl 10 M. HayasnbHasa ycTaHOBKa aHaan3aTopa COOTBETCTBYET paboTe
OT BHYTPEHHEro UCTOYHMKA ONOPHOM YacToThl.

MepekntoyeHne pexknma paboTbl OT BHYTPEHHEro UM OT BHELHEro MCTOYHUKA OMOPHOM
YaCTOTbl OCYLLECTBAAETCA NPOrpaMmmMHbIM cnocobom.

Ana nepexkarnyYeHnAa NCTOYHNKA OI'IOpHOﬁ 4aCTOTbl — HAXXMUTE
nporpamMmmHbie KHOMKW:

HacTpokkk

Cuctema > Hactpoiiku > WUct. onopbl. > {BHyTpeHHUI |

MET, onopk BHewHwmit}
BHY TPEHHMH

8.4 OTKNOYEHNE CUCTEMHOM KOpPPEeKLLUK

Mpw BbiNycKe C NpeanpuUATUA-U3roToBUTENA NPUBOpP Kannubpyetcs U KanmbpoBOYHbIE KO-
3pPMUMEHTbI COXPaHAKOTCA B MOCTOAHHOW NamsaTu npubopa. Mo ymonyaHuio npubop ocy-
LLeCTBNAET HaYa/IbHYHO KOPPEKLMIO U3MepPAEMbIXS-NapaMeTpoB Ha OCHOBAHUM 3aBOACKOM
KannbpoBKKM. Takaa KaAMbBpPOBKA HA3bIBAETCA CUCTEMHOM KaMOBPOBKOM, @ KOPPEKLMA OLIK-
60K — CUCTEMHOWN KOppeKLMeN.

CuUcTeMHasa KoppeKuma obecneymBaeT Haya/bHOE 3HAYeHMEe U3MepseMblX S-napameTpos
[0 npoBeaeHnA KanMbpoBKM Npubopa nonb3oBaTesem. CUCTEMHAA KannbpoBKa OCyLLecTB-
NAETCA NO MNAOCKOCTU GU3MYECKUX PA3BEMOB MOPTOB HA NEPEAHEN MaHENN U HE MOXKET
YUYMTbIBATb COEAMHUTENbHbIE Kabenn u apyrue Lenu, UCnosib3yemble as NOAKAYEHUA
nccnegyemoro ycTponcTea. MorpewHocTs nsmepeHnii 6e3 Kanmbposkm npubopa n Mame-
pUTENIbHOM YCTaHOBKM, MPOM3BOANMMON NONb30BaTE/IEM, HE HOPMUPYETCA.

OB6bI4HO CUCTEMHAA KOPPEKLMA He TpebyeT OTKAoUYEHMA MPU OCYLLECTBAEHMM KaNnbpPOBKU
M nocieayroLmX USMepeHNi.

CUCTeMHas KOpPEeKLMA MOXKET BbITb OTKAHOYEHA NONb30BATEIEM NPU YCIOBUMN NPOBEAEHUSA
no/ib3oBaTeNleM HagneXKallein KaanbposKku. Mpu 3TOM MOrpeLwwHOCTb U3MEPEHUt onpeae-
NAeTcA KaAMbpPOBKOW NOMb30BATENA U HE 3aBUCUMT OT COCTOAHUA CUCTEMHOM KOPPEKLMMU.
EQMHCTBEHHOE NpaBmIo, KOTOpoe HeobxoaAnMO cobtoAaTb — 3TO OTKAOYEHUE/BKNOYEHNE
CUCTEMHOM KOpPpPEeKUUM 40 NpoBeAeHUA KanubpoBKM Nosb3oBaTens ¢ Tem, 4tobbl Kanub-
POBKa M Nnocieayowme N3MepeHUa OCyLLLECTBAINC B OANHAKOBbIX YCI0BUSAX.

Mpn oTKAOYEHUU CUCTEMHOM Koppekunn nonb3osartenem, MHAULMPYETCA COOTBETCTBYIHO-
wee npegynpexaeHme B CTPOKe COCTOAHNA aHanm3aTtopa.

TRL-KannbpoBKa He COBMECTMMA C CUCTEMHOM KOPpPEKUMEN.
MpumevaHue CucteMHaa KoppeKuma aBTOMATUYECKM OTKIYaeTcA npwu
nposeaeHnn TRL-KannbpoBKu.
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8 CUCTEMHbIe YCTaHOBKM

,ﬂl’lﬂ OTK/ZIIOYEHNA W NOBTOPHOrNro BK/IKOYEHUA CUCTEMHOM
KaJ'IVI6pOBKM — HaXXMUTe nporpammHbie KHOMKU:

HacTpokkm

Cuctema > Hactpoiiku > CuctemHas Kop. > {BKkn. | OTkn.}
CHCTEMHaA Kop.
Brn.

8.5 HacTpoiKa 3ByKOBOW CUTHanmM3auum

B nameputene npeaycmoTpeHbl ABa BMAA 3BYKOBOW CUTHANM3aLMKM, KOTOPble MOTYT ObITb
OTK/OYEHbI MO Pa3AeNbHOCTH:

e CuzHa 3a08epueHUA — CNYKNUT ONA CUTHAN3aL MM O HOPMAJIbHOM 3aBepLUEeHUM
U3MepeHna Mep Npu Kannbposke;

e Cu2Hasn npedynpexc0eHus — CNYXKUT ANA CUTHAaAN3aUUN O BOSHUKHOBEHUM OLWIN-
60K, MM OTpULLATENIbHBIX PE3YNbTaTOB TECTa B OMYCKOBOM KOHTPO/E.

Ana oTkaveHna un NOBTOPHOINo BK/JKOYEHUA 3BYKOBOM
CUTHaNN3aUUN — HAXKMUTE NPOrpammHblie KHOMKKU:

Cuctema > Hactpoiikm > 3ByKoBaA curHanusauua > CurHan

CHrHan sasepu. 3asepuw. > { BKn. | OTkn.}
Ben,
Cuctema > Hactpoiikm > 3ByKoBaA curHanusauua > CurHan
TeCT cHrHana npegynp. > { Bkn. | OTkn.}
SEEEpLU.
Ona  uvcnbiTaHWMA  3BYKOBOW  CUTHaAM3auUuM — HaxmuTe
CHrHan npeaynp. NPOrpaMmmHble KHOMKMK:
Bkn.

Cuctema > Hactpoiikm > 3ByKoBaA curHanusauuma > Tect
CcMrHana sasepliu.

TecT cMrHana
Mpeaynp.

Cuctema > Hactpoiikm > 3ByKoBaa curHanusauuma > Tect
curHana npeaynp.

8.6 CeTeBble HACTPOMKMU

CeteBble HaCTpOD’IKM CNyXaT AnAa paspeweHna yaaneHHoOro ynpaBaeHmAa aHa/im3atopom.
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CETeB. HaCTPOMKK

ygan. ynpaeneHua

HISLIP cepeep
OTKN.

HISLIP nopT
4880

Socket cepsep
OTKN.

Socket nopT
5025

MNpumeyvaHue

8 CucTemMHble YyCTaHOBKM

Ona  paspeweHusa/3anpera  yAaneHHOro  ynpaB/ieHus
aHanu3aTopom uyepes ceTb No npoTokony HiSLIP — HaxmuTe
NpOrpaMmmHble KHOMKMU:

Cuctema > Hactpokn > CeTeB. HACTPOMKM ypaan.
ynpasneHua > HiSLIP cepsep > {Bkn. | OTKn.}

Mpu HeobXxoAMMOCTW, YKaXKMTe HOMep ropTa, Harkas
NPOrpaMmmHbIe KHOMKMK:

Cuctema > Hactpokn > CeTeB. HACTPOMKM ypaan.
ynpasneHusa > HiSLIP nopTt

Ona  paspeweHusa/3anpera  yAaneHHOro  ynpaBieHUs
aHanusaTopom no npotokony TCP/IP Socket — HarkmuTe
NPOrpaMmmHble KHOMKMU:

Cuctema > Hactpoiikm > CeTeB. HacCTPOUKM ypaan.
ynpasneHus > Socket cepsep > {Bka. | OTkn.}

MpM HeobXxoaMMOCTW, YKa)KMTe HOMep MopTa, Haxas
NPOrpaMmHble KHOMKMU:

Cuctema > Hactpoilikm > CeTeB. HacCTPOUKM ypaan.
ynpasneHusa > Socket nopr

YaaneHHoe ynpaB/ieHWe aHanuM3aTopoM B OAMH MOMEHT
BPEMEHN BO3MOXKHO TONIbKO MO OAHOMY M3 UHTepdencos:
Socket nnu cetb.

Mpwn yKasaHMM Homepa nopTa, ybeantecb, YTO OH He 3aHAT
APYrMM NPOLEeCCOM.

MoapobHee 06 yaaneHHOM ynpaBiAeHUMM aHanu3aTopa — B
Pykosodcmee npozpammucma.

8.7 OTKAOYEHNE MOLLHOCTM NPU Neperpyske

AnnapaTtHaa GpyHKUMA OTKNOYEHUA MOLLHOCTU NpU Neperpyske no3BoONASET UCKAOUYUTL BO3-
MOXHOCTb BbIXOZa M3 CTPOA aHanAM3aTopa Mpu MNPEeBbIEHUM MAKCMManbHOro paboyero
YPOBHA BXO4HOW MOLLHOCTM PagMOYacTOTHOrO CMrHaia Kak Ha BXOZ MopTa aHa/iu3aTopa,
TaK M Ha BX04, nepemblyek. MaKkcMmanbHbl paboyunin ypoBeHb BXOAHON MOLLLHOCTM yKa3aH
B TEXHMYECKUX XapaKTepPMCTMKax npubopa.

HacTpokm

OTK/. MOWHOCTH
Npu Neperpy3xe
3anpeLeHo

[na paspeweHus/3anpeta OTKAKOYEHUA MOLLHOCTU MpK
neperpyske — Ha*KMUTE NPOrPaMMHbIE KHOMKK:

Cuctema > Hactpoiiku > OTKA. MOLWHOCTU NPU Neperpyske >
{Pa3peweHo | 3anpeweHo}
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8 CUCTEMHbIe YCTaHOBKM

8.8 HacTtpowKa nHtepdeica

MpenycmoTpeHbl cneaytolme HacTPoKM MHTepdeica nonb3oBaTens:

¢ MepeKkntoyeHne NOAHO3KPAHHOIO NN OKOHHOTO PEXMMA UHAUKALMN;

* HacTpowka uerTa:
® JTnHUI rpadunKos;
¢ JINHWUIN NamMATH;
e OOHa M ceTKM rpadurKos;
e ®OHa 1 WpndTa CTPOKM BCMOMOraTe/IbHOIO MEHHO.
e CTnnb U TONLWMHA:
® JTnHUI rpadunKos;
® JIMHUIN NamATK;
e CeTKM rpadmkos.
* Pazmep wpuora:
e [porpammHbIX KHOMOK;
e OKHa KaHana;
e CTPOKM COCTOAHMA KaHana;
e CTPOKM COCTOAAHUA aHaNM3aTopa.
* NHBepcKuAa uBeTa ob6n1acTi rpaduKoB;
® BbiKNtOYEHME CTPOKM BCNOMOTaTe/IbHOr0 MEHI0;
* BbIKNtOYEHWE CTPOKN oLMPPOBKM ocK cTUMYNoB (X);
* Tun oundpoBKM OCU U3MepAEMbIX 3HAYeHUN (Y):
® BbiKnto4yeHo;
* AKTUBHbIN rpaduk;

* Bce rpadukn.

HacTpokn uHTepdeiica nonb3oBaTena

MpnmeyaHune
JONONHUTENbHbIX  HaXaTUW  KHOMOK

TERYLWMX HaCcTpoeK nHTepdeiica
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CBOHCTEA

HMHAHK UK

MonHEI 3KpaH

LUeeT

TNHHKHK ASHHELX

KpacHEIA
255

JEeneHbIA
255

_HHHH
]

BbibpaTh LBeT...

LEeT

TMHHHK NaMAaTH

KpacHeIA
127

SeneHeA
127

ZHHHH
]

BolbpaTh LBeT...

Mone3. uBeT
Brn.

KpacHEIA
255

JEeneHbIA
255

_HHHH
]

8 CucTemMHble YyCTaHOBKM

MpeaycmoTpeHa BO3MOMXKHOCTb BOCCTAHOB/AEHWA 3aBOACKMX
HacTpoeKk uHTepdelica cneunanbHOM KHONKOW.

,ﬂ,l’lﬂ nepekntvyeHna mexay no/IHO3KPAaHHbIM U OKOHHbIM
pexnmamum pa6OTbI — HaXXMUTe NporpamMmmHble KHOMKKU:

Muaukauma > Ceoictea > MonHbliA 3KpaH

Ons mn3meHeHMA LUBeTa aKTUBHOrO rpaduka — Haxmute
NPOrpamMmmHbIe KHOMKMK:

MHaukauma > Ceoictea > LiseT > JIMHMM gaHHbIX

3aTem BBeAWTe 3HAYEHUA LBETOBbIX cOCTaBaAwwWmMX oT 0 Ao
255.

M3meHeHWe UBeTa aKTMBHOro rpaduKa, BAUAET Ha Bce
rpaduKmM C TEM e HOMEPOM B Pa3/IMYHbIX KaHaiax.

MporpammHaa KHomnka BblbpaTb UBeT.. CAYXUT A4A
nepexoja B LUBETOBYIO NAAUTPY.

Ona  u3meHeHWs LUBeTa NAMATU aKTUBHOIO rpadumka —
Ha*kKMMUTE NPOrpaMMHbIe KHOMKW:

MHaukauma > Ceoiictea > Liset > J/IMHUKM namaATu

3atem BBegMTE 3HA4YE€HUA LUBETOBbIX cocTasaaowmx ot 0 o
255.

M3meHeHne uBeTa NamMATM aKTUBHOIO rpachKa, BZIMAET Ha
BCe Fpa(bVIKVI C TéM e HOMEPOM B pa3/INYHbIX KaHanax.

MporpammHaa KHomnka BblbpaTb UBET.. CAYXUT A1A
nepexoja B UBETOBYIO NaAUTPY.

Ana BKﬂIOLleHVIﬂ/OTKJ'II-O‘-IeHVIﬂ d)yHKLI,VIVI M3IMEHEHUNA LBETa
MapKepoB — HaXXMUTe NPorpaMmmMmHbIE€ KHOMKWU:

Mupukauyma > Ceoicrea > LiBet > Mapkepbl > NMoab3. user >
{Bkn. | OTkn.}

3aTtem BBEAMTE 3HaYeHUA LBETOBbIX cocTtasadwowmx ot 0 Ao
255.

M3meHeHMe uBeTa MapKepoB, BAUAET Ha BCe MapKepbl B
Pa3nNYHbIX KaHaax.

MporpammHasa KHoMKa BblbpaTb LUBeT.. CAYKUT  A4nA
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BbibpaTh LBeT...

K pacHeA
0

JeneHbIA
]

ZHHHH

BbibpaTh LBeT...

KpacHeIA
160

JeneHbIA
160

ZHHHH
164

BoblbpaTh LBeT...

TNHHKKH

CTWb AaHHbIX

Tanw, A4aHHE=
1

CTunb NaMaTu

Tonw, naMaTH
1
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nepexoia B LBETOBYIO NaNUTPY.

Ona  un3meHeHuna ueta ¢oHa rpaduKa — HaKMUTe
NPOrpaMmHbIe KHOMKMU:

MHaukauma > Ceoictea > Liset > PoH

MporpammHaa KHonka BblbpaTb UBET.. CAYXUT A1A
nepexoaa B LBETOBYIO NAaAUTPY.

Ona uv3meHeHWA UBeTa CeTKM TrpaPuUKoB — HaxmuTe
NPOrpaMmmHbI€ KHOMKMK:

MHaukauma > Ceoicrea > LiseT > CeTKa

3atem BBeAMTE 3HA4YE€HMA LUBETOBbIX cocTasaaowmx ot 0 go
255.

MporpammHaa KHomnka BblbpaTb UBET.. CAYXUT A4A
nepexoja B LUBETOBYIO NaAUTPY.

,ﬂ,ﬂﬂ n3mMmeHeHnAa Ctnmna un TONWUHbI Fpad)MKOB — HaXmute
nporpamMmmtHblieé KHONMKW:

MHaukauma > CeoiictBa > JlIuHuM > CTuUnb pJaHHbIX >
{CnnowHoi | WTpux | NyHKTUP | LUTPUX-NYHKTUP}

UHauKauyuma > Ceoictea > JIuHum > Toaw,. AaHHbIX

Ana n3ameHeHnA CcTUNA M TOALWMHDI I'pad)VIKOB namaTtm -—
HaXXMUTE NnporpammHblie KHOMKU:

MHpaukauma > CsoiictBa > JlIuHuu > Ctunb namatm >
{CnnowHon | Wrpux | NyHKTUp | LUTPUX-NYHKTUP}

UHauKauyuma > Ceoictea > JinHuum > Toaw,.namaTtm

Ona  U3MeHeHMs CTUAA  CeTKM TpadUKoB — Haxmute
NPOrpaMmHble KHOMKMU:

MHpaukauma > CsoictBa > JlMHMM > CTuab ceTkm >



CTWNb CETKM |

Pasmep wpHbTa

Manbii

. CpeaHuit

BOnbLLION

MaKCUMyM

Pasmep wpnpra
‘ 14

Pazmep wpudTa no

KaTEropyamM

Pazmep wpudta
No KaTeropuam
Brn.

MporpaMHble KHOMK
| 14

COKHO KaHana
| 14

COCTOAHWE KaHana
| 14

CTpOKa MeH
| 14

CocToaH1e Nprbop

WHBEpPTMPOBaTb
uset

CEOACTEA

HHAHKaULKHH

8 CncTemMHble YCTaHOBKM

{CnnowHoit | Wrpux | NyHKkTMp | LUTPUX-NYHKTUP}

Onsa nameHeHuA pasmepa wWpndTa — HAKMUTE NPOrPaMMHbIe
KHOMKMU:

MHaukauma > Ceoictea > Pasmep wpudTra
BbibepuTe ogMH M3 YeTbipex CTaHAAPTHbIX WpudToB, NMbo
YyCTaHOBMUTE CBOW:

* Manbin

e CpeaHui

e bonbwon

e Makcnmym

¢ Pasmepa wpndTa nameHaerca ot 10 go 22.

Ona  v3meHeHMA pasmepa wpudta No  KaTeropuam
(NnporpammHbie KHOMKW, OKHO KaHana, COCTOAHWE KaHana,
CTPOKa  MeHlo, cocTosHMe npubopa) —  Haxmure
NPOrpamMmHble KHOMKMU:

MHpukauma > CeoictBa > Pasmep wpudpra > Pasmep
wpudTa no Kateropuam > {Bkn. | OTkn.}

YcTaHOBUTL pasmep wpudTta ANAa HYXKHOM KaTeropuun. Pazmep
wpndTa nameHsaetca ot 10 go 22.

Ona  wvHBepTMpOBaHMA LuUBeTa rpaduyeckon obnactm -—
HaXXMWUTE NPOrPamMMHbIe KHOMKM:

MHaukauuma > Ceoicrea > UHBepTMPOBATD LUBET

ONna  BKAOYEHUA/OTKNIOUYEHMA CTPOKU BEPXHEr0 MEHI —
HaXXMWUTE NPOrpamMmMHbIe KHOMKMN:

MHupukauyma > CeoiictBa > CTpoKa meHto > {Bkn. | OTKA.}
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CTpOKa MEHHD
Ben,

CEOACTEA

HHAHK ALK

CuHbpoEKa
rOpHz,
Bn.

OunppoBka

AKTHE, rpadk

OTKN.

® AKTHB. rpadMk

Bce rpadmkn

HHAHK ALK

Ha4ankHee
YETAHOEKH

CEOACTEA
HHAHE ALLHH

COXpaHUTb YCT.

AUCTINES....

CEOACTEA
HHAHE ALLHH

3arpysuTh YyCT.
AWUCTNEA. ..

CBOHCTEA
HHAHEALHH
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Ona  BKNOYEHUA/OTKAOYEHMA CTPOKU  OLMOPOBKM  OCK
CTUMYN0B (0Cb X) — HAa*KMUTE NPOrPAMMHbIE KHOMKM:

MHaukauma > CeoictBa > Ouudposka ropus. > {Bkn. |
Otkn.}

Ona Bbibopa TMMNA OUMOPOBKM OCU M3MEPAEMbIX 3HAYEHMM
(ocb Y) — HaXkMuKTe NporpaMmmHble KHOMKK:

MHupukauma > CeoiictBa > OundpoBKa Bepr.

M BbIbepuTe TN OLNPPOBKMU:
e OTKAlOYEHO
¢ AKTUBHbIA rpaduK

¢ Bce rpaduku

Ona BOCCTAaHOBNEHUA 3aBOACKMX HACTPOEK WHTepdelica —
HaXKMWUTE MNPOrPamMMHbIe KHOMKM:

UHauKauma > CeoiictBa > HauyanbHble YCTaHOBKU

OnAa  coxpaHeHMA YCTAaHOBOK WHTepdeica — HakmuTe
NPOrpaMmmHbIe KHOMKK:

MHpukauyma > CeoiictBa > CoXpaHUTb YCT. AUcCnes...

B oTKpbiBWEMCcA daliioBOM ananore Beegute ums daiina.

Ona 3arpyskm ¢anna ycTaHOBOK WHTepdeiica — HaxmuTe
NPOrpaMmHble KHOMKMU:

MHaukauua > CBoMcTBA > 3arpy3uTb ycT. gucnnes...

B oTKpbiBWEMCcA daliioBOM ananore Bbibepute nma ganna.

[na BKAOYEHUA/OTKNOUEHNA OTOBpPaXKeHUA TeKyLen AaTbl B
CTPOKE COCTOAHMA aHanM3aTopa — HaKMUTE MPOrpammHble
KHOMKMU:

MHaukauma > CeoiictBa > Cucrt. garta > {Bkna. | OTKn.}



8 CucTemMHble YyCTaHOBKM

Ona  BKAOYEHMA/OTKAIOYEHUA  OTOBpa)keHMA  TeKyLlero
BPEMEHM B CTPOKE COCTOSIHMA aHanAu3atopa — HaxXmuTe
NPOrpammHbIe KHOMKMU:

MHpukauyma > CeoiictBa > Cucr. spemsa > {Bkn. | OTKA.}

[Nna BKNOYEHUA/OTKAOYEHNA OTOBPAXKEHNA BPEMEHU LMKNA
CKAHMPOBAHMSA B CTPOKE COCTOAHMUA aHaNM3aTopa — HaXKmuTe
NPOrpamMmmHbIe KHOMKMK:

Bpema LUMKna

Bpe;: umkna Mupukauyma > CseoiictBa > Bpema uukna > Bpema uyukna >
K.
{Bkn. | OTKkn.}
MeTon Ona Bbibopa MeToga onpegeneHUs BPEMEHU  UMKANA
YcpeaHeHwe

CKaHMPOBaHNA HaXXMUTe NPorpammHblie KHOMKKU:

MHaukauma > CeoictBa > Bpemsa uukna > Metog >
{YcpepHeHue | Yaep:K. makc.}

Mepe3samnyck

MporpammHaa KHonKka Mepesanyck CNyXUT 414 NOBTOPHOro
3anycka onpejesieHNA BPeMeHU LUWKNa CKaHWMPOBAHMA CO
cbpocom npeablayLmx 3Ha4YEHUA.

8.9 OTkntoyeHne oH6HOBNEHMSA 3KpPaHa

O6HoB/NIEHME 3KPaHA MOXKET BblTb OTK/OYEHO AR YMEHbLUEHUA BPEMEHU UMKNA CKaHMPO-
BaHMA. [laHHaA BO3MOXKHOCTb MOKET OblTb NOMIE3HA NPU YAAIEHHOM YNpPaBAeHUU U3MePU-
Tenem yepes uHtepoeicol GPIB, LAN nav COM/DCOM.

,ﬂ,l’lﬂ OTKNKHOYEHUA obHOBNEHUA 9KpPaHa — Ha*XXmute
nporpamMmmtHblieé KHOMKW:

MHAHKaLHA

MHupukauyma > O6HosneHue > {BKkn. | OTkA.}

OOHOENEHKHE
Brn.
MpeaynpexaeHue 06 OTKAOYEHUN OOHOBNEHUSA 3KpaHa
MpumeyaHune MHOMUMPYETCA B CTPOKE COCTOAHMA aHanm3atopa «O6HOB.

OTK/I».

Mpn HaBegeHUM CTPENKM MbIWKM WAW HaXKaATMM NpaBoM
MpumeyanHune KHOMKM MbIWK Ha rpaduyeckyro obnacTb ocyuiecTsaserca
OAHOKpaTHoe 06HOBNEHME 3TOM 0bnacTu.

8.10 HacTtpoWKa nameputens MOLWHOCTH

K aHanusatopy MOXHO NOAKNHOUUTb BHELUHWI M3MepUTeNb MOLWHOCTU ANA KanubpoBKu
MOLLHOCTM NopTOB. M3mepuTtenb molwHoOCcTK nogkntovaetca K USB nopty MK Henocpeact-
BEHHO, MK Yepes nepexon USB/GPIB. TpebyeTtca yctaHOBKa NporpaMmMHOro obecneveHus
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8 CUCTEMHbIE YCTAHOBKM

n3mepuTena MolHocTh. lpumepbl NOAKAOYEHMA U3IMEPUTENA MOLLHOCTM MOKAa3aHbl Ha
pucyHke 8.1. CNUCOK noaaepKmMBaembix USMeEpUTENeit MoLHOCTM NpuBeaeH B Tabamue 8.1.

@ oY SN S S
A T 0 1 e e ) £ e

USB/GPIRB Cencop

Cencop

PucyHok 8.1 MogKntoueHne nsmepuTena MOoWHOCTU K npubopy
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8 CucTemMHble YyCTaHOBKM
Tabanya 8.1 CNUcok NnoaaeprKMBaembix U3MepUTENEN MOLLHOCTHM

O603Ha4eHMe B Tun USB JononHutenbHoe

N3mepuTenb MOLLHOCTH
nporpamMme  MOAKNHOYEHUA MNpoOrpammHoe obecneyeHume

CeHcopbl cepuun NRP-Z

dupmebl Rohde&Schwarz 6e3  rgs NRP-Z

6a3osoro 610Ka. Sensors (USB) afantep Rohde&Schwarz RSNRPZ
NRP-Z4 Instrument driver

dupmerHbit  Rohde&SchwarzNRP-Toolkit

PekomeHnayetca NRP-Z51

M3MepMTeﬂb MOLWHOCTU CDMpMEHHbI[;I p,paﬁBep

dnpmbl Rohde;&Schwarz R&S NRVS ApanTep apanTepa GPIB/USB
NRVS 6a30Bblii1 610K U

cencop NRV-Z51 unu NRV- (GPIB) GPIB/USB YHuBepcanbHana 6ubnmoteka
74 VISAvisa32.dll

BatTmeTp nornowaemon
mowHocTn cepmn NRP-T
¢npmbl Rohde&Schwarz

R&S NRPxT  PVIPMEHHbIA  pophdegSchwarzNRP-Toolkit

apanTep
Sensors (USB) NRP-ZKU IVI.NET driver RsPwrMeter

MNpeobpasoBartenb
nsmepuTenbHblt US481A
dmpmbl Keysight

Keysight Kabenb

10 Librari ,
U8481A (USB) mini USB/USB O Libraries Suite

AOna Bbibopa nameputena MOLLHOCTH —  HaXmute
MOLLHOCTH nporpammHbie KHOMKU:

MzMepHTENE

Cuctema > Hactpoiikm > HacTpoilkm M3am mMoljHOCTH >

R&S NRP-Z M3mepuTtenb MoLHOCTH
Sensors (USB)
Bbibepute nsmeputenb MOLWHOCTH:
R&S NRPXT
Sensors (USB) e R&S NRP-Z Sensors (USB)
R&S NRVS (GPIB) * R&S NRPxT Sensors (USB)
Keysight US481A * R&S NRVS (GPIB)
(USB)
* Keysight U8481A (USB)

Hactpo#n Echm  wucnonb3yetcA usmeputens MmouwHoct ¢ GPIB
nHTepdericom, ycrtaHoBuTe agpec GPIB nnatel, n aapec
N3MepUTeNna MOLLHOCTM Ha WKNHE C NMOMOLLBIO NPOrPAMMHbIX

‘ GPIE nnata | KHOMOK:

HZMEPHTERNA
MOWHOCTH

0 Cucrema > Hactpoiku > Hactpoitku usm mouwHoctu > GPIB

nnata

Cucrema > Hactpoiiku > Hactpoitku usm mouwHoctu > GPIB
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GPIE agpec aApec
7

MporpammHana KHonka MWHG. o ceHcope cCAyXuT ans
NPOBEPKM MPABUAbHOCTU MOAK/AOYEHUS U HACTPOMKM
nsmepuTens MoLHOCTM. OHa BblAAeT TUMN CEHCopa, ecnu
yCNewHo YCTaHOB/JEHA CBA3b Mexay npubopom U
N3MepUTENEM MOLLHOCTH.

HG, 0 ceHoope

8.11 MpaAmoit fOoCTyn K NpUeMHUKaAM

AHanM3aTopbl, UMEIOLWME MEPEMbBIYKM AN NPAMOTO A0CTyNa K NMPMeMHMKam, NO3BOAAIT
OCYLLECTB/IATL KOHPUIypaumio ANa NPoBeAeHUA chneumanbHbiX U3MepUTENbHbIX 3a4ad. B
TPaKT reHepaTopa MCNbITaTe/NIbHOrO CUrHana U NMPUEMHUKA MOTYT 6biTb BBEAEHbI AOMONHU-
TeNbHble YCUAUTENU, aTTEHIOATOPbI, Pas3nyHble GUALTPYOWME MAM Cornacylowme Lenm
AN1A KaXkgoro n3 nopTos, O4HOBPEeMeHHO obecneunBatowme ONTUMANbHbIN pPeXxum paboTbl
nccaesyemoro ycTponcTsa BO BpeMs U3MepPeHUn, 6AN3KUIA K peanbHOMY NPUMEHEHUIO, U
npMemMHMKoB npubopa.

AHanunsaTopsbl, UMeoLLME NepemMblYKM AN NPAMOro A0CTyna K NpUemMHUKam NpuBeaeHbl B
Tabauue 8.2.

Tabnnuya 8.2 NepeyeHb NoaaepKMBAEMbIX aHAIM3aTOPOB

AnanasoH pa60‘-IMX 4acToT

Aranusatop aHanusartopa
[ByxnopToBble npubopbI
OB30P - 814/1 oT 300 Kl'y, go 8 Ty,
C2209 ot 100 KMy o 9 Iy,
C2220 o1 100 Kl'y, go 20 My,
YeTbipexnopToBble Npnbopsl
C2409 o1 100 Kl'y, go 9 Iy,
C2420 o1 100 Kl'y, oo 20 Iy,

AHanusaTop ABAAETCSA LIMPOKOMONOCHBIM NPUOBOPOM, MMEKLWMM [Ba TUMA BCTPOEHHbIX
YCTPOWMCTB ANA Pa3fAeNeHns CUrHAI0B — HamnpaB/ieHHble MOCTbl U HamnpaB/ieHHble OTBETBU-
Tenn gna Kaxkgoro nopta. Oba Tmna yctpoiicTs paboTtatoT BMecTe, YTobbl 06ecneynTb oxsaTt
BCEro paboyero gManasoHa 4acToT aHA/IM3aTopa A/1A TPAKTOB reHepaTopa MUCNbITaTeNbHOro
CUrHanNa u NpPUemHMKa.

TpaKT NpMemMHMKa BKAKOYAET HE3aBUCMMbIe Npeobpa3oBaTenm CMrHaia HU3KON U BbICOKOM
yactoTbl. [peobpasoBaTenb CUrHana HU3KOW 4acToTbl paboTaeT B MOOCE YACTOT HUXKeE
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8 CuCTeMHbIe YCTaHOBKM

1TTy. Ana npeobpa3oBaHMA MCNONb3YIOTCA BbIXOAHblE CUIHA/Mbl, NepegaBaemble OT Ha-
npaBAeHHbIX MOCTOB (PUCYHOK 8.2). PaKTUYECKM, HU3KOYACTOTHbIA npeobpasoBaTenb C
MocTamn obbeanHAeTCA B 0ANH GU3NYECKUI MOaY b.

5 3 5wm
Npeo pasoBaresb curHana SOURCE 1
HM3KOWM 4acToTbl
1 3,5 mMm
HanpasneHHblit oTBeTBUTEND HanpasneHHble HanpasneHHblit oTBeTBUTEND BbixogHoit BY
OMOPHOro KaHana e MOCTbI a WU3MepUTeNbHOTO KaHana curHan
McTouHuk o O f e
3,5 MM ot

PORT 1

BY curHana
R1 Mppobpa- @ Nppo6pa-
3opatens reTepoanHa 30partens
Y3CTOTbI ® Y3CTOThI
ofirry of1rry

ny ny

OTBETB/IEHHbIN OTPaXKEHHbIN UK

OTBETBNEHHbIN NajaloLLmnit M
npoweawwii yepes NY BY curian

BY curHan

3,5 mMm

REF 1

Mpeobpasosatens curHana
e 3,5 Mm
BbICOKOIA 4aCTOTbI (35 mm |

< &
ALI,I'I A MNpeo6pasosarens
o— 4acToTbl

120y

AL',” R1 MNpeo6pasosatens
(o, 4acToThb!

120y

PucyHoK 8.2 PacnpocTpaHeHue curHana B obuem pexmme
B AMana3oHe yactoT Ao 1 My,

bnok, Ha3blBAaEMbIN npeo6paaoBaTeneM CMrHaNa BbICOKOM 4acCTOTbl, NPUHUMAET CUTHANbI OT
HanpaBNEHHbIX OTBeTBMTeI'Iep’I, KaK NMOKa3aHO Ha PUCYHKe 8.3, n oxsaTbiBaeT OCTaBLWYyHOCA
4acCTb AMaNa30Ha pa60t-|14131 4YaCTOT aHa/M3aTopa.

B obuwem pexume, Korga Bce nepembldKM NOAKAKOYEHBI, aHA/IM3aToOp YrNpaBAseT KatyYamm
npeobpasoBaTensa curHana BbICOKOM YacTOTbl, COOMPan ONOPHbINA U U3MEPUTENbHbBIN CUTHa-
Jibl BO BCEM YaCTOTHOM AManasoHe A/1a AafibHelwero aHanausa. Takaa KOHCTPYKUuA npu-
€MHMKA aHa/NmM3atopa MNO3BOJIAET MOYYNTb OMNTMMaJIbHblE HECKOPPEKTUPOBaHHbIE MNapa-
METpPbI, TaKME KaK HanpaB/€HHOCTU, COT/1IacoBaHME UCTOYHUK M Harpy3KkK, a Takke obecne-
ymBaeT 60NbLINIA AUHAMUYECKUI AMaNa30oH.
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8 CUCTEMHbIe YCTaHOBKM

| 3,5 Mm
MNpeobpasosarens curHana SOURCE 1
HW3KOI YacToThl
1 3,5mMm
HanpasneHHblit oTBETBUTENb HanpasneHHble HanpasneHHbiit oTBETBUTEND BbixogHoM BY
OMNOPHOro KaHana mocTbl M3MEepUTE/IbHOrO KaHana curHan
R1 r ! - KWy
UCTOYHUK |~ NMD -
0 m, 35mw | PORTL OTWY
BY curHana 1
R1 Mpeobpa- Curnan Mpeobpa-
3oBaTenb 3o0BaTenb +
retepoavHa M i
GacTOTh! poAl Gacrors! OTBETBNEHHDIN OTPAKEHHbINA UK
0-1 Ty 0-1 Ty npowegawmii yepes MY BY curian
ny n4
OTBEeTBNEHHbI NaaatoWwmin
BY curHan
| 3,5 mm
Moeot REF 1
peo6pasosatens curHana
o 3,5 Mm
BbICOKOA 4aCTOTbI (3,5 mm |
o——
AUNA - 2 Npeobpazosatens J
4acToTbl
1-20 My,
o—
AUNRL > N
) YacToTbl
1-20 My,

PucyHok 8.3 PacnpocTpaHeHue curHana B obwem pexmme
B AMana3oHe YacToT ceblwe 1 My,

Echn Tpebyetca yBennyeHme AMHAMWYECKOrO AManas3oHa MAW AMAna3oHa MOLLHOCTM, WUC-
NOJIb3YEeTCA PEXUM MPAMOro A0CTyna K npuemMHuKam. Mpu BKAKOYEHUN peXUMa NPSMOro
A0CTyNa K NPUEeMHMKAM aHa/in3aTop paboTaeT BO BCEM AMana3OHe 4acToT, UCNONb3yA
TO/IbKO Npeobpa3oBaTtenb BbICOKOM YacToTbl. Ha pucyHke 8.4 He nokasaHbl AOMOAHUTENb-
Hble BHELLIHMEe YCTPOICTBA, TAaKMe KaK YCUIUTENN, HAaNpaB/ieHHble YCTPOonCcTBa (0TBETBUTENN
WKW MOCTbI) U T.4., KOTOpble TpebytoTca ana namepeHunii. Paspelwaerca ncnoab3oBaTb Nosb-
30BaTe/IbCKMe BHELLUHME HanpaB/ieHHble YCTPOMCTBA AN1A pPa3fe/ieHUs CUrHaNoB, KoTopble
MMeIoT 3aaHHble NapameTpbl M paboTaloT B COOTBETCTBYIOLLEM YaCTOTHOM AManasoHe.

foeo 1°3,5mMm
BaTen! UrHan
peoGpasoate/b curHana SOURCE 1
HU3KOM YacTOThI
1 3,5mMm
HanpaeneHHblit oTBeTBUTENL HanpaenenHble HanpasneHHblii oTBeTBUTENL Bbix0AHOM BY
OMOPHOro KaHana e mocTbl WU3MepUTENbHOTO KaHana curian
K
MCTOUHMK o O Fmo -t
PORT 1
BY curHana Bl
R1 Mpeobpa- @ Mpeo6pa-
3o0Batenb retepoanHa 3o0BaTeNb
YacToTbl ® YacToTbl
0-1 1My 01y
ny ny
-
~ ——t
BHewHwit npoweawwnii yepes UY
BY curHan
3,5 Mm
n 6 REF 1
peobpasosaTenb CUrHana
M 3,5
BbICOKOM HaCTOTbl
-t
o BHeWHMit nagatoumii
AUMA e Npeo6pasosarent BY curnan
o—] yacroTsl
0-20 Ty
6e3 nepexnw4yeHna
o——1
AL R1 —_— 0
o YacToTbl
0-20 Ty,

6e3 nepeknio4eHUA

PucyHoK 8.4 PacnpocTpaHeHue CUrHana B pexxume npAmMoro AoCTyna K npuemMmHUKam
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8 CucTemMHble YyCTaHOBKM

AHanNM3aTop C nepemblYKaMu AaA NPAMOTo A0CTyMa K NPUEMHMKaM MMeeT CneLunanbHbIn
TMN npeobpasoBaTena BbICOKOM 4acTOTbl, NO3BOASOWMNI 0bpabaTbiBaTb U Npeobpa3oBbl-
BaTb CUIHA/Ibl BO BCEM AMANA30He YacTOT. BKAtoueHne perkmma npamoro A4octyna K npuem-
HWKaM OCyLLEeCcTBAAETCA B MPOorpaMmHoOM obecrnevyeHnn. PeKomeHAyeTCsa BKAKOYATb PEKUM
npu paboTte Kak ¢ Nt06bIMM BHELWHMMM HaNpPaBAEHHbIMM YCTPOMCTBA, TaK U COBOKYMHOCTU
BHYTPEHHMX HaMpaB/IEHHbIX YCTPOMCTB C BHEWHMMMK yeunutenamu. Jliobon ycunuteno 610-
KMpyeT NpAMOW AOCTYN K BHYTPEHHEMY MOCTY CO CTOPOHbI UCCAeAyeMOro YCTponcTea (pu-
CYHOK 8.5). 3To ymeHbllaeT Kak 3$pPEeKTUBHOCTb CUCTEMbI, TaK U TOYHOCTb M3MepPeHUt. B
3TOM cay4yae Npubop MOXKEeT aHaAM3UMPOBATb CUTHAJbI, NONYYEHHblE OT BHYTPEHHEro Ha-
NpaBAEHHOro OTBETBUTE/NA, TOJIbKO C UCMOJ/Ib30BAHMEM PEXMMA NPAMOro A0CTyna K npu-
€MHUKaM.

BHewHuit

—_— —— ycuautens
T35 mm | —
=

Mpeo6pa3osatens curHana [

" SOURCE 1
HU3KOI 4acToTbl

1 3.5 mMm =

HanpaeneHHblIit oTBETBUTEND HanpasneHHbie | HanpasneHHbiii oTBeTBUTEIL BbixogHoit BY
OMOPHOro KaHana mocTbl M3MEepUTENbHOrO KaHana curHan
R1 A ) Kuy
MCTOUHMK —
O (] ot Ny

BY curHana
R1 TpEo6pa- Curnan Mpko6pa-
30patens reTepoauHa 3o|aaYem>
Y3CTOThb! ® 4acToTbl
of1rry ol1rry

4 4

3,5 Mm

PORT 1

OTBETB/IEHHbI OTPAXKEHHDIN UK

BY curHan npoweawwit yepes UY BY curHan

3,5 Mm
REF 1

I
I
]
T
I
OTBETB/NIEHHbI NaAAIOLLNIA I
'
I
I
|
)

MNpeo6pasosatens curHana
o 3,5mMm
BbICOKOW YacTOTbI -
AUNA > Npeobpasosatens
o— 4acToTbl

120y,

2
AL|,|-| R1 MNpeo6pasosatens
(o 4actoThl

1-20Ty

PucyHok 8.5 PacnpocTpaHeHue CUrHana c BHELWWHUM yCUAUTENEM,
YCTAaHOB/IEHHbIM B TPAKT reHepaTopa UCMbITaTe/IbHOTO CUrHaNa,
B 06LLem pexmme B AnanasoHe YactoT go 1 My,

Pexum npsmoro pgoctyna K MpUEMHUKAM MO3BOAAET
HacT poitki paboTaTb C CUrHafamu, nNpoweawnMN Yepes BHELIHKUE
HanpaB/ieHHble YCTPOMCTBA, BO BCEM YAaCTOTHOM AMana3oHe
6e3 nepekntoyeHUs Mexay npeobpasoBaTenamu CUrHana
HM3KOW U BbICOKOM YacTOTbI.

MpaMoit JOCTYN K
NPUEMHMKEM

B, ONna BKNOYEHUA/OTKAIOYEHUA peXMMa NPSMOro AocTyna K

NPUeMHNUKaM — HaXKMUTE NPOrpammHbliE KHOMKKU:

MpAaMoit AOCTYN K
”p“g"“““"a” Cuctema > Hactpoiiku > Mpamoi focTyn K NpUeMHUKam >
T,
{Bkn. | OTKkn.}
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8 CUCTEMHbIe YCTaHOBKM

8.12 PacwupeHue 4aCcToTHOro gmManasoHa

8.12.1 Obwwme cBeaeHUA

Moaynn paclwmpeHna YacTOTHOrO AuanasoHa (aanee — mogynun) paboTatoT COBMECTHO C
BEKTOPHbIMUM aHanusatopamu uenen cepumn KobanbT, 0b6pasya U3MepuUTENbHYIO cUCTEMY
KOMMNNEKCHbIX KO3OPULUMEHTOB Nepeaum U OTPArKEHUA B PacLUMPEHHOM AManas3oHe 4ac-
TOT. ABTOHOMHOM paboTbl HE NPeayCMOTPEHO, Moay/M 6e3 NOoAKNUYEHUS K aHannsaTopy
He MOryT 6bITb MCMONb30BaHbI AN NPOBEAEHUA USMEPEHUIA.

Tabnuvua 8.3 MepeyeHb NOAAEPKUBAEMbIX MOAYNEN

Moaynb [dwnana3oH paboumx yacTtoT Tun coegnHunTena

TFE1854 ot 18 po 54 Iy, NMD 1,85 mm, Bnnka
FEV-15 ot >0 (UL; 5: dzs Tu WR-15
FEV-12 ot 60 (FEFE :l,nodio Muy, WR-12
FEV-10 ot 75 My go 110 My, WR-10

(W band)

MpOn3BONbHbIM
(KOHPUTYpUpyembIi - -
nonb3osaTesiem)

Mogaynu paboTatoT noa ynpaBieHMem NporpammHoOro obecneyeHuns:
e S2VNA gna gByxnopToBbIX aHAaAIN3aTOPOB;
e S4VNA pna 4eTblpexnopToBbIX aHA/IM3aTOPOB.

Konnyectso ofHOBpEMEHHO paboTalowmx moaynein B U3MEpPUTENbHOM cucTeme onpepge-
NATCA KOHOUrypaumen MCnoab3yemoro aHaans3aTopa.
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8 CuCTeMHbIe YCTaHOBKM

RF IN PORT

T H> E—
N

T

LOIN

2
IF REF Nagarowuii

E :'7 q <——  curHan .

OTpaxeHHbIN
cuUrHan

IF TEST

21 <

1

CONTROL s

a
S
o
=1
o
<
=]
o
[
@
S
o)
I
N
X

PucyHOK 8.6 TMNMYHAA CTPYKTYpa MOAYAA PacUMPEeHMA YaCTOTHOrO ANana3oHa

M3mepuTenbHbiid curHan RF, nocTynatrowmii ¢ aHannsaTopa, YMHOXKAeTcs B MoAy/ie no Yac-
TOTe, PUNLTPYETCA M MaclWTabupyeTca No YPOBHIO B 3aBUCMMOCTM OT HACTPOEK MO/1b30Ba-
Tens.

ChopMMPOBAHHbIN BbICOKOYACTOTHbIA CUIHAA MOCTYNaeT Ha U3MepUTENbHbIN NOPT Yepes
HanpasaeHHble oTBeTBMTENN. C MOMOLLBIO HanNpaB/ieHHbIX OTBETBUTE/NIEN OCYLL,ECTBAAETCA
BblAeNeHMe NajatoLero, NpoweaLlero Yepes nccaesyemoe yCTPOMCTBO M OTPaXKEHHOIO OT
€ro BX04,0B CUrHanoB. [laHHble CUrHabl NOCTYNalT Ha NpeobpasoBaTenn YacToTbl U3MEpPU-
TENbHOrO M OMOPHOrO KaHanoB. s npeobpa3oBaHNA UCNONb3YeTCA CUrHaN retepogmuHa LO
C aHanM3aTopa uene. Mocne Nnpeobpa3oBaHUA CUrHANbI NPOMENKYTOYHOM YaCTOTbl YCUNU-
BAOTCA [0 334aHHOIO YPOBHA M MOCTYNAOT HA BbIXOA, MOAYNA, T4e C MOMOLLbIO COeauHU-
TeNbHbIX Kabenelt IF nepeaatoTcsa Ha BXxoa, aHaAn3aTopa.

AHanusaTtop, B CBOI o4yepesb, ocyLiecTBAsAET LMbpoByto 06paboTKy. OKOHYATENbHbIW pac-
YyeT M oTobpaXKeHUe PesynbTaToB U3IMEPEHUI KOMMIEKCHbIX KO3IPPUUMEHTOB Nepesayn u
OTPaKEHUA BbIMNONHAET BHELHWI KOMMNbIOTEP C YCTAHOB/IEHHbIM MPOrpaMmHbIM obecneye-
HUeM.

Ona npamoro nogkAYeHUA moaynen, B anHeke npmbopos cepumn KobanbT npeacrasne-
Hbl @HA/M3aToOPbl C MepPeMblYKaMK, PACNO/IOKEHHbIMU Ha MepeaHen KoHOUrypupyemon
naHenn. [lononHUTENbHO Ha 3a4HEN MaHenu TakUx aHaAn3aTopoB eCTb COeAUHUTENN ANA
nepegayn CUrHanoB ynpaBieHUA U 3NeKTponuTaHuA. MNepeyeHb noaaepKnsaemolx npmnbo-
poB npuseneH B Tabaunue 8.4.
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8 CUCTEMHbIe YCTaHOBKM

Tabnuvua 8.4 MepeyeHb NOAAEPKUBAEMbIX aHAIM3ATOPOB

Ownana3oH paboumx yactot

AHanuaatop aHanusaTopa
[ByxnopToBble Npubopbl
C4209 o1 100 Kl'y, go 9 Iy,
C4220 oT1 100 Kl'y, go 20 My,
YeTbipexnopTosble Npnbopbl
C4409 o1 100 Kl'y, go 9 Iy,
C4420 o1 100 Kl'y, oo 20 Iy,

B KauecTBe npumepa Ha pucyHke 8.7 npuseaeHO NOAKAIOYEHUE MOAYNA pacllMpeHna vac-
TOTHOrO AuanasoHa K aHanu3atopy uenen. PacnonoxkeHue coeamHUTENen BEKTOPHOrO
aHanmsatopa uener C4220 noKka3aHo Ha pucyHkax 8.8 1 8.9.

= leHepaTop
OnopHbIN NpUEMHMK

IF UCMbITaTENbHOIO T

LLOC [« ALM >+ VY fe— - curtana e

©

QO

R1 ] e

v :

z

< ||®

1o

leHepaTop 7 — §

FETEPONMHHOIO ¢ 3MepUTE/IbHbIA NPUEMHMK g

=

curHana M3 vy < AUn P uoct | ||e

b

A
Bnok ynpasneHus Iy
RLIN ¢ LO1 OUT LA IN PORT 1
DCIn IF REF LO INPUT IF TEST RF INPUT
—

Mogynib paclMpeHusl YacTOTHOrO AManasoHa TEST
PORT

PucyHok 8.7 Mpumep noakAo4eHUAa MOAYIA K aHanM3aTopy
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8 CucTemMHble YyCTaHOBKM

KoHdurypupyemas nepeaHaa naHenb

CEPWA KOBAMNBT N
r'y

Fi

04220 100 kly .E"H'IA ) (-\ N (-\ N m
Lk

)

[>IPIANAR

MBMGDMTe.ﬂ bHbl€ MOPTHI

PucyHok 8.8 lNMepegHaa naHenb

CoeguHuTeNnn gna NOAKNKOYEHUA Kabena ynpaBneHus

PucyHok 8.9 3aaHAA naHenb

KoHdurypupyemasa nepegHas naHenb (nepemblyukm)

KoHdurypupyemaa nepegHss naHenb npegHasHavyeHa Aana
NOAK/IOYEHUS BHEWHUX MOAY/el paclMpPeHns YacTOTHOroO
AnanasoHa.

«LO OUT» — BbIX04, UCTOYHUKA reTepoANHHOIo CUTHaNa;

«R IN» — BXoZ, ONOpPHOro NpMemMHuKa, umdpa B HasBaHum (R1,
R2) oTparkaeT Homep nopTa, K KOTOPOMY OTHOCMUTCA
NPUEMHUK;

«A (B) IN» — BXxOoZ4, MU3MEPUTENbHOTO NPUEMHUKA.
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8 CUCTEMHbIe YCTaHOBKM

8.12.2 Moaynun paclimpeHuna 4acToTHOro ananasoHa TFE1854

Moaynn pacimpeHma 4acToTHOro amManasoHa TFE1854 no3sonAaloT namepATb S-napameTpbl
YCTPOMCTB B AManasoHe 4YacTtoT oT 18 o 54 IMy. BHewHMin BMA, moaynein npeacraBieH Ha
pucyHkax 8.10.

PucyHok 8.10 BHewHu Bua mogyns TFE1854

PacrnonoxeHne opraHoB ynpaBaeHua NpuBeaeHo Ha pucyHKax 8.11 — 8.12. Ha nepeaHen
naHenn PacnoiaratoTcA U3MEePUTENbHbIN NOPT U KNeMMa 3a3eM/IeHNSA; Ha 3a4HEeN NaHenn —
WHOMKATOP COCTOAHMA, COEAUHUTENb ANA MOAKAYEHUA Kabens ynpas/ieHWs, a TaKxke
rpynna coeanHuUTeNnen ana nepegayn:

® NCNbITaTENbHOIO curHana «RF IN»;
e curHana retepogmHa «LO IN»;
® CUTHaNa NPOMENKYTOYHOM YacToTbl ONOPHOTro KaHana «IF REF»;

® CUTHaNa NPOMENKYTOYHOM YaCTOTbl U3MePUTENBHOTO KaHana «IF TEST».

N3mepuTenbHbIi nopT
|

== (=2

[>]PIANAR
[18-54 GHz]

TFE1854

MOAY/Ib PACLUMPEHUA YACTOTHOTO IMANA3OHA

‘o

- | —

Knemma 3azemneHusn

PucyHok 8.11 MNepegHAas naHenb
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8 CucTemMHble YyCTaHOBKM

NHAuKaTop cocToAHUA

I
CoeanHuTenb ANA NOAKNKOYEHUA Mpynna coeguHuTenemn
Kabena ynpasneHua IF REE, |F TEST, REIN, LO IN

PucyHok 8.12 3agHAA naHenb

Ha pucyHKe 8.13 nokasaHO nogKkatoveHne mogyna Ha npumepe aHanmsaTtopa C4220.
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Mpumep NOAKAOYEHUA K aHanM3aTopy Lenemn

£A220

el 1001y -20 Iy
CEPUA KOFANBT v A

Bxog RF IN Bxopg LO IN

CocTaB MU3MEPUTENbHOM CUCTEMDI CoeaunHeHune
AHanuszaTop uenen BekTopHbii C4220 Moaynb AHanusartop
MporpammHoe obecrneyeHune S2VNA PORT 1

RF IN
1 nnm 2 moayns pacliMpeHma 4YaCToOTHOIo PORT 2
Anana3oHa
2 kabens RF (SMA, Busika — SMA, BusiKa) 0N LO 1 0UT
2 kabens LO (SMA, Bunka — SMA, Bunka) LO 2 OUT
4 kabensa IF (SMA, Bunka — SMA, Bunka) R1IN

IF REF
2 Kabens ynpaBneHus R2 IN
Kabenu nutaHma n USB ana aHanusatopa AN
KomnbioTep IF TEST

BIN

Habop mep, nsmeputenbHble Kabenu, nepexoapl

PucyHok 8.13

284



8 CucTemMHble YyCTaHOBKM

8.12.3 Moaynu pacwmpeHmna 4acToTHOro gmanasoHa FEV

Moaynn pacwmpeHna 4yacToTHoro ananasoHa FEV no3sonaioT nsmepaTtb S-napameTpbl yCT-
poiicTB B AnanasoHe YactoT oT 50 go 110 Tu. BHewHuii BUug moaynei npeacraBieH Ha pu-
CYHKe 8.14.

PucyHok 8.14 BHewHwuit sBuag moayna FEV

PacnonoxeHne opraHoB ynpaBaeHMAa NPUBELEHO HA puUcyHKax 8.15 — 8.16. Ha nepeaHen
naHenn pacnoaaraetca N3MepuTebHbIN NOPT; HA 3a4HEeN NaHenn — UHOMKATOP COCTOAHMA,
CoeAnHUTENb ANA NOAKNIOYEHUA Kabensa ynpaBaeHWA, a TaKKe rpynna coeanHutenen ans

nepegavu:
® ycnblTaTtenbHOro cnrHana «RF INPUT»;
e curHana retepoamHa «LO INPUT»;
® CUrHaNa NPOMENKYTOYHOM YacToTbl ONOPHOTro KaHana «IF REF»;

® CUTHaNa NPOMEKYTOYHOMN YaCTOTbl MU3MepPUTENbHOTO KaHana «IF TEST».
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8 CUCTEMHbIe YCTaHOBKM

lpynna coeguHuteneun
IF REF, IF TEST, RF INPUT, LO INPUT

@ @ X IF REF IF TEST *
~ A e
x x x x
o ‘ i ‘ ‘ I =
\X X,, \X x
RF INPUT LO INPUT
Ve = Ve
X _ X X _x
x ‘X X‘ X x x
= o —y

2 5 e

fjﬂ\\jjul_\fjﬂ\\ /AJ_\//J:L\\A_L\

D

M3mepuTtesibHbIN NopT CoepnHutens NHaownkaTop
ONA NOAKNKOYEeHUA COCTOAHMA
Kabensa ynpasneHus

PucyHok 8.15 lNepeaHAa naHenb PucyHok 8.16 3agHAA naHenb
(snp cnesa) (ng cnpasa)

FEV npounssoauTca B Tpex moanduKaLmax, OTNIMYAIOLLNXCA AMana3oHOM paboumnx 4acToT u
TUNOM COeAMHUTENA U3MepuTenbHo nopTa. BoaHoBogHblIE coegUHUTENN YCTPOMCTB U3ro-
TaBAMBAOTCA B COOTBETCTBUM CO cTaHAapTom IEEE 1785 1 obecneunBatoT HauayyLyo B OT-
pacan CTabuAbHOCTb NAaPaMeTPOB Npu noaxaveHnn. Moandurkaummn moaynein FEV npep-
CTaB/ieHbl B Tabsmue 8.5.

Tabnvua 8.5 Moandukaumm FEV

1
Moaynb OunanasoH paboumnx yacTtoT Tun coegmnHmnTena )

ot 50 My ao 75 My,

FEV-15 WR-15
(V band)
ot60 My 4090 My,
FEV-12 WR-12
v (E band)
FEV-10 ot 75Muy po 110 Iy, WR-10

(W band)

Ha pucyHKe 8.17 noKa3aHO NogKatoveHne moayna Ha npumepe aHanmsaTtopa C4220.

Y CornacHo mexayHapoaHomy ctaHgapTy |[EEE 1785.
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MpuMmep NOAKNOYEHMA K aHANM3aToOPY Lenem

100 kfy-20TTy

IF REF

L 1 1 J

Bxoa RF INPUT Bxoa LO INPUT

Bbixopa,
IF TEST

@ @ @®
rI\ rl» /I\

[>]PIANAR

Cocras M3MepMTeﬂbH0ﬁ CUCTEMDI

AHanusaTtop uenei BeKToOpHbIN C4220
MporpammHoe obecneyeHune S2VNA

1 nnn 2 moayna pacliMpeHua 4actoTHOro
AuanasoHa

2 Kabensa RF (SMA, sunka — SMA, sunka)
2 Kabensa LO (SMA, sunka — SMA, sunka)
4 kabensa IF (SMA, Bunka — SMA, Bunka)
2 kabena ynpasneHua

Kabenun nutanunsa n USB ansa aHanusartopa
KomnbroTep

Habop mep, MsmeputenbHble Kabenu, nepexonbl

PucyHok8.17

CoeaunHeHue
Moaynb AHanusartop
PORT 1
RF INPUT
PORT 2
LO 1 0UT
LO INPUT
LO 2 OUT
R1IN
IF REF
R2 IN
AIN
IF TEST
B IN
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8 CUCTEMHbIe YCTaHOBKM

8.12.4 Bbibop moayns B nporpaMmHoOM obecneyeHum
Onsa pacluMpeHnsa 4acToTHOro AMana3oHa aHasun3atopa HeobxoAMMO B ero nporpammHOM

obecneyeHnn BKAOUYUTL PaboTy C MOAYNSMMU U BbIBpaTb COOTBETCTBYIOLWYH Mogenb. Mo
yMo4YaHUio paboTta C MOAYNSAMM OTK/IIOYEHA.

3anycTuTb NporpaMmmHoe obecneyeHue.

NaBHOe MeHIo
(el MepeiT B rNaBHOE MEH!O.
MepenTn B MmeHIo «Cucreman.
Ccucrema
FnaBHOe meHIo > Cucrema
MepenTn B MeHI0 «HacTpomnKkmy.
HacTpoitku
FnaBHoe meHI0 > Cuctema > HacTpoiiku
PaclumpuTenb MepeiiTh B MeHIO «PaclunmpuTenb 4acToTbl».
YacToThl {
Het FnaBHoe meH > Cuctema > Hactpoiiku > Pacwuwupurtennb
4acToTbl
FEV-15 B MeHo «Pacwwuputens 4acToTbI» BblbpaThb
50-75 GHz npeaycraHOBAEHHbIM nnu NPOU3BO/bHbIN MOAY/b
pacWwKnpeHna 4YaCTOTHOTO AManasoHa:
FEV-12
60-90 GHz e FEV-15 — moaynb ansa paboTtbl B AManasoHe 4acToT
o1 50-go 75 Ty, B BonHoBoae WR-15;
FEV-10
75-110 GHz e FEV-12 — moaynb ansa paboTtbl B AManasoHe 4acToT
o1 60 ao 90 Ty, B BONHOBOAE WR-12;
TFE-1854
18-54 GHz e FEV-10 — moaynb ana paboTbl B AMana3oHe 4yacToT
ot 75 no 110 Ty, 8 BONHOBOAe WR-10;
Monb308aT. e TFE1854 — moaynb ana paboTtbl B AMana3oHe 4yac-
70T OoT 18 p054 1Ty C KOaKCUa/bHbIM COEAUHUTENEM
NMD 1,85 mm;
¢ Mo/1b30BaT. — MPOU3BOJ/IbHLIN MO/b30BATE/IbCKUIA
MoZayNb.
Ona oTkawuveHna paboTbl C MOAYNAMWU HaxKaTb KHOMKY
Het

«Het».

FnaBHoe meHO > Cuctema > HacTpoiikm > Pacwmputennp
yacrtoTbl > Het
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8 CuCTeMHbIe YCTaHOBKM

MpU BKAKOYEHUU U OTK/IOYEHUM MOAYNA MNPOrpammHOe
obecneyeHne bOygeT nepesanyweHo aBTOMAaTUYECKM.
Cnepyet  [AOXAaTbCA, KOr4da B CTPOKE  COCTOSHMA
aHanun3aTopa noasuTcA coobuieHme «FoToBy.

MpumeyvaHue

Mpun BbibOpe NONbL30BAaTENbCKOrO MOAYNA OTKpbIBAeTCA
MpumeyaHue MEHI0  PYYHOM  HACTPOMKM, KOTOpPOE  OMNUCaHO B
pasgene 8.12.6.

OaHOBpeMeHHO paboTalolme MoayAn  OO0MKHbI  BbiTb

BHUMAHMUE! o
O0[iHOW MOZEeNN C OANHAKOBbIMM NapaMeTpamu.

MocnenoBaTenbHOCTb AEUCTBUIM B NporpaMmMHoOM obecnevyeHMn aHanmsatopa ans Bbibopa
MCNo/Ib3yemoro moaynia otobpaskeHa Ha pucyHke 8.18.
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8 CUCTEMHbIE YCTAHOBKM

Mepexos B MeHI0 Mepexon, B MeHI0 nflfaecx:ﬂ. BM"::::’ Zb'EOD
«Cucteman «HacTpoKn» p pacwuputens
YacToTbI» yacToTbl
INaBHOE MEHID PacwmpuTens
7 4acToThl
C4220 Cucrema HacT ponku
Havanohas ‘ WCT. onopl - —
YCTaHOBKa BHYTpeHHuit
n CuCTeMHas Kop. N FEV-15
s I ‘ Bkn. 50-75 GHz
QTK/. MOWHOCTH
rre— O nporpamme. ‘ Ny neperpyake —» [ Gongogtz
3anpeweHo
CeTeB. HaCTPONKK FEV-10
Macwta6 | YN, ynpasnexms P 75110 GHz
iiKa TFE-1854
— r— ‘ Houpocn | » | issachz
|
NpAMOiA AOCTYN K
WHavkaums | NpUeMHUKaM —> Monb30BaT.
—_— OTKN.
=
PaclumMpuTens
Kanubposka | — MoIJJ.H[; n(;pra PY
J AbM
MoacTpoika MolH. nopta LO
veppor—- 4acToTbl... [ 0 n6M
AHanus [ Jsykosas HaknoH MOWH. PY
CUTHANW3auUns 06Ty
|
Moneuh
Coxp/Bocet |  Avanvzatopa BT
ABTOONP. e
Er— o
— L YMONYaHUIO
[leMo pexum
OTKN.
YpoBeHb CeKpeT. |
YnanexHsbiit USB '
OTKN.
Language |

PucyHok 8.18 HaBuraums B nporpamMmmHom obecneyeHnun npu sbibope
MoJaenu pacwmpuTena 4acToThbl

8.12.5 YcTaHOBKa napameTpoB moayna
I'IporpaMMHoe obecneyeHne nossonaeT HaCTpOuTb YPOBHU BleO,CI,HOVI MOLHOCTHN UCNbITa-

TE/IbHOTO U reTePOANHHOIO CUIHANO0B, U BHOCMMbIE NOTEPU MCNoab3yembix Kabenen. Ha-
CTPOMKM CTAHOBATCA AOCTYMHbI, NOC/E BbIOOPa MOAYNA B MEHIO «PacluMpuTenb YacToTbi».
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MoLH. nopTa PY
0 nbm

MOLUH. nopTa LO
0 nbm

HaknoH MolH. PY
0 aB/TTu

HaknoH MOLWH. LO
0 aB/TTu

MpumeyvaHue

MNpumeyvaHue

YCTaHOBUTb
MOLLUH. 1O
YMONI4aHMIO

8 CuCTeMHbIe YCTaHOBKM

Mepentv B MeH «Pacwuputens 4actotbl» M BblbpaTb
NCMNONb3yeMbli MOLYNb.

FnaBHoe meH > Cuctema > Hactpoku > Pacwupurtenb
YyacToTbl > Mooyb

CraHer AOCTYMNMHAa YCTAaHOBKA NapaMeTpPOB:

e «MouwH. nopta PY4» — ypoBeHb BbIXOAHOM MOLLHOCTH
UCMbITaTe/IbHOroO CUTHaNa;

* «MowH. nopta LO» — ypoBeHb BbIXOAHOM MOLLHOCTM
reTepoAuHHOro CUrHana;

e «HaknoH mouwH. PY» — BHOCMMble noTepu Kabens
RF;

e «HaknoH molH. LO» — BHOCMMble moTepu Kabena
LO.

Mpw ncnonb3oBaHUKU Kabenen ANa NOAKNOYEHUA Moaynen U3
CcoCTaBa, pPEeKOMeHAyeTca  MCNoAb30BaTb  caeaylouimne
3HayeHuMA (NapameTpbl N0 YMOYAHUIO):

HanmeHoBaHue FEV TFE1854
«MowH. nopta PY» +1 abm -1,4 pbm
«MowH. nopta LO» -4 nbm -3,3 gbm
«HaKkNoH MmouwH. PY» -0,2 pB/ITy, -0,2 pb/Ty,
«HaKknoH mouwH. LO» -0,2 pB/ITy, -0,2 pb/Ty,

Echv pns nogkntoudeHus moayna mucnonb3yotca Kabenw,
OT/INYHbIE OT YKa3aHHbIX B COCTaBe, TO C/aelyeT NPOBEPUTD,
YTO YypOBEHb MOLIHOCTU UcnbITaTesibHOro (Bxod «RF IN») n
retepogmHHoro (Bxog «LO IN») curHanos Ha BXoae Moayns
6b1n B A4MaNa30HbI:

HanmeHoBaHue FEV TFE1854
«RF IN» ot-2p00+2abm | oT-500-1 abm
«LO IN» otr-7p80-3abm | oT-7 no-3 abm

Mpn HeobxogMMOCTM, YCTaHOBWUTb MapamMeTpbl MoAyas no
YMONYaHMIO.

FnaBHoe meH > Cuctema > Hactpoiku > Pacwupurtenb
4acToTbl > YCTaHOBUTb MOLLH. MO YMONYaHUIO
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8 CUCTEMHbIE YCTAHOBKM

MpoBepuTb COCTOAHWE MNOAKAYEHUA MOAYNAA MOMHO C

MpumeyvaHue o
NOMOLLbIO MHAMKATOPA, PacroIoXKEeHHOro Ha 3a4Heun NaHenu.

MNocnegoBaTeNibHOCTb AENCTBMIN B MPOrpaMmMHOM obecrneyeHnn aHanusaTopa Ansa Bbibopa
YCTaHOBKM NapameTpoB Mmoay/a oTobparkeHa Ha pucyHke 8.19.

MNepexon B MeHO
Mepexoa B MeH MNepexon B meHO YcTaHoOBKa
. «Pacwnpuntens
«Cuctema» «HacTporku» napameTpos
4acToTbI»
r PacwvpuTens
ﬂaBH;)E MEHIO e HacTpoiiku YacToTbl
cARG FEV-15 50-75 GHz
HavyanbHas WCT. onopbl
| s Het
YCTaHOBKa BHYTPeHHMiA
CWCTEMHas KOp. - FEV-15
fesars ‘ BKN. 50-75 GHz
OTK/1. MOWHOCTH FEV-12
O nporpamme... Npu Neperpyske 60-90 GHz
3anpeLueHo
CeTes. HaCTPONKK FEV-10
Macwtab | yaan. ynpmneﬂml 75-110 GHz
HacTpoiitka usm TFE-1854
OwTpaps | franmie ‘ MowHOCTH 18-54 GHz
e —
MpAMOii AOCTYN K
WHaukauma | NPHEeMHUKaM Monb3oBar.
OTKAN.
= e —
Pacwuputens
Kanubpoeka | 4acToTl > | MowH. nopTa P4
FEV-15 50-75 GHz 0 At
MoacTpoiika > MolH. nopTa LO
E— YacTOoThl... 0 gBM
- 3ByKOBas HaknoH MowwH. PY
s ' CUrHanK3auma ' > 0 aB/IMuy
e — |
Mopenb
HaknoH . LO
Coxp/BoccT | AHanusatopa | > [ 0 AE/;'”."F‘:
ABTOONP.
YCTaHOBUTB
N A::nmopa ey
OO YMOMUaHMIO
lemo pexum
[ OTK.
|
YpoBeHb CexpeT. |
|
YaanexHblit USB |
OTKN.
Language |

PucyHok 8.19 Hasurauma B nporpammHoOm obecneyeHnn npu ycTaHOBKe
napameTpoB moaynA




8 CuCTeMHbIe YCTaHOBKM

8.12.6 PeXXnm py4yHOM HACTPOMKKU yNpaBAEHMUA MOAYNEM

MporpammHoe obecneyeHuve aHanM3aTopa NO3BOAAET MOAKAOYUTL MPOU3BO/bHLIA MO-
AyNb, YCTAaHOBWUTb €ro YacTOTHbIW AManasoH M 334aTb KOIMYECTBO YMHOXUTENEN UCMbITa-
TenbHoro («RF IN») n retepoanHHoro («LO IN») curHanos. OKHO HAacTPOEK OTKpbIBAEeTCA Mo-
cne Bbibopa No/Ib30BaTENLCKOrO MoAynA «[0Nb30BaT.» B MEHIO «PaclumpuTenb YacToTbl.

NaBHOE MEHI0

4220

Cucrema

HacTpoiku

Paciimputenb
YacToTbl
Het

Monb30BaT.

3anycTuTb NporpaMmHoe obecneyeHue.

MepenTn B rNaBHOE MEHHO.

MepeiTn B MeHto «Cucteman.

FnaBHOe meHIo > Cuctema

MepeiT B MeHo «HacTpOnKu».

FnaBHOe meHI0 > Cuctema > Hactpoiiku

MepeiiTh B MeHI0 «PaclunmpuTenb 4acToTbl».

FnaBHoe meHO > Cuctema > HacTpoku > Pacwuputennb
4YacroThl

BbIbpaTb NoNb30BaTENBCKMIA MOAYb.

FnaBHoe meH > Cuctema > Hactpoiku > Pacwupurtenb
yacrotbl > [Nonb3oBar.

B nosBmBlIEeMCA OKHe HacTpoek moayns («HacTpoMku paclumputens 4actoTbi») Heobxoan-
MO YCTaHOBUTb C/ieaytowme napameTpsbl (pUCyHOK 8.21):

e HayanbHYI M KOHEYHYIO YacTOTy AMana3oHa («Start» un «Stop» cooTBeTcTBeHHO), ML

o KoappuumneHT ymHOKeHUA ucnbiTatenbHoro curHana («RF IN N»);

® YpoBeHb BbIXOAHOM MOLLHOCTU UCMbITaTesibHOro curHana («RF IN MowH.»);

* BHocuMble noTepu Kabena ucnbitatenbHoro curdana («RF IN HaknoH»);

* KoapdumuUMeHT yMmHOXKeHMA reTepogmHHoro curHana («LO IN N»);

® YpoBeHb BbIXOAHOM MOLLHOCTU reTepoanHHOro curHana («LO IN MoLwH. »);

* BHOocuMble noTepu Kabensa retepogmHHoro curHana («LO IN HaknoH»).

OKHO HacTpoeK Mo/Ib30BaTE/IbCKOr0O MOZAY/A PacClUMPEeHUa YacTOTHOro AvanasoHa npea-

CTaBNeHO Ha pucyHke 8.20.
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8 CUCTEMHbIe YCTaHOBKM

e HacTpoiikn pacluMpuTens Yactothl

FaclwwpuTens YacroTkl

Crapr |50.000 My = Cron|75.000 Ty
RF IN LO IN
N6 = N 6 =
Mo, |0.000 ABM = Moww. 0.000 gBm -
Haknow 0.000 a6/TTy 2 Haknow 0.000 g&/MTy
MpuHeHnTL OTMeHa

PucyHok 8.20 OKHO HacTpOEeK No/b30BaTENIbCKOro Moayns
pacwunpuTensa 4acToTHOro AnanasoHa

HaxaTtb KHOMKY «MpUMEHUTL» ans Bblbopa
MpHMEHKTL No/b30BaTE/IbCKOrO MmoZayna C YCTaHOB/IEHHbIMM
napameTpamu.

Ha)kaTb KHonKy «OTmeHa» pAns BO3BpaTa B  MEHIO

OTMeHa o
pacwmpuTens 6e3 coxpaHeHUa N3MeHEHUN.

Mocne BbIbOPa NO/Ib30BAaTENLCKOrO MOAY/IA U YCTAHOBKMU €ro HAaCTPOEK, YPOBHU BbIXOAHOM
MOLLHOCTM MCNbITaTENbHOIO U reTEPOANHHOIO CUTHAN0B, U BHOCMMbIE NMOTEPU UCMONb3Ye-
MbIX Kabenen MoXHo byaeT U3MEeHUTb B MeHto «PaclumpuTenb YacToTbl» (pa3aen 8.12.5).

Ha pucyHKe 8.21 noKasaHa yCTaHOBKa MapameTpoB MOAYNA.
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8 CncTemMHble YCTaHOBKM

AHanusatop

BbIxoAHaA MOLLHOCTb
reTepoAUHHOro CUrHana
«MowH. nopta LO»

YacToTHbIM gManasoH

reTepoAMHHOrO CUrHana

FmuH Fmakc
M .. M

A\‘ rLOl\ [R 1\l fB\ (L02\ [R2\
IN OUT IN OUT Portl INOUT INOUT Port2 INOUT INOUT

BbIxogHaA MOLWHOCTb 4
MCNbITaTeNbHOTO CUTHANA K Bxoay K Bxoay
«MouiH. nopTa P4» «IF TEST» «IF REF»

YacTOTHbIN AManasoH
MCMbITaTeNbHOTO CMrHaNa YacToTHbI AManasoH
FMWH Fmakc Ha BbIXOZE MOAYNA
AL FMmUH .. Fmakc

Kabenb RF,
BHOCMMble NoTepu
«HaknoH mowH. PY»

Kabenb LO, el
BHOCHMBbIE NOTEpK «LO »
«HaknoH molH. LO» Moytb paciunpeHina

YaCTOTHOTO AWana3oHa
PucyHok 8.21 Cxema yCTaHOBKM NapameTpoB Mmoayna

McnbiTaTeNbHbIN U reTepOaUHHbINA CUTHANbI, NOCTYMAKOLWMe C aHAaAN3aTOPa, YMHOKAKOTCA B
moayne no yactote. [lnanasoHbl YacTOT BXOAHbIX U BbIXOAHbIX CUTHANOB MOAYNA U KO3b-
dUUMEHTbI YMHOXEHUA NpuBeaeHbl B Tabanyax 8.6 - 8.9.

Tabnnuya 8.6 PacwmpeHne yactoTHoro ananasoHa TFE1854

. KoadpoduumeHt .
YacToTHbIW AMana3oH YMHOMeHUA YacToTHbIM Ananas3oH

Ha Bxoge moayna, Iy, Ha BbIxoge moayna, Iy,
«RF IN N»/ «LO IN N»

Bxopa, ncnbitTatenbHoro curHana «RF IN»

AnanasoH 1 ot 4,5 po 8,0 4 o1 18 no 32
avanasoH 2 ot 4,00 go 6,25 8 ot 32 po 50
amanasoH 3  0T1 6,25 006,75 8 ot 50 go 54

Bxopn retepoanHHoro cmrHana «LO IN»

AnanasoH 1 ot4,5809,0 4 ot 18 go 36
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ananasoH 2 o1 4,00 go 6,75 8 o1 36 o 54

Tabnuua 8.7 PaclumMpeHune 4actoTHoro gmManasoHa FEV-15

YacToTHbIN AMana3oH KoadduumneHT ymHokeHuns YacToTHbIN AManasoH
Ha Bxoae moayns, Iy, «RF IN N»/ «LO IN N» Ha Bbixoge moayns, My,

Bxopg ncnbitatenbHoro curHana «RF IN»
oT 6,250 no 9,375 8 ot 50 no 75
Bxop retepoanHHoro cmrHana «LO IN»

ot 4,17 pno 6,25 12 ot 50 oo 75

Tabnvua 8.8 PaclumMpeHune 4acTtoTHOro gmManasoHa FEV-12

YacToTHbIN AMana3oH KoadduupeHT ymHoxeHua YacToTHbIN AnanasoH
Ha BXxoae moayns, Iy «RF IN N»/ «LO IN N» Ha BbIxoAe Modyns, Ty

Bxog ucnbitatenbHoro curHana «RF IN»
or50p07,5 12 ot 60 o 90
Bxon retepoanHHoOro curHana «LO IN»

or50pm07,5 12 ot 60 go 90

Tabnumua 8.9 PaclwumpeHune 4acTtoTHOro gmanasoHa FEV-10

YacTOTHbIN AMana3oH KoagduumneHT ymHoeHunA YacToTHbIN AMana3oH
Ha Bxoge moayna, My, «RF IN N»/ «LO IN N» Ha Bbixoae moaynsa, My,

Bxopa ncnoitatenbHoro curHana «RF IN»
0oT1 6,25 no 9,17 12 ot 75 po 110
Bxopg retepogmHHoro curHana «LO IN»

oT1 4,688 0o 6,875 16 ot 75 no 110

8.13 PyHKUMA TOYHOM NOACTPOMKM BbIXOAHOWM YaCTOTbI

DYHKUMA CAYKUT A1A TOYHOM NOACTPOMKM BbIXOAHOM YacCTOTbl C MOMOLLbIO BHELUHEro W3-
Meputens 4YactoTbl. PyHKUMA obecneymBaeT OTHOCUTENbHYIO MOACTPOMKY YacToTbl B npe-
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8 CucTemMHble YyCTaHOBKM

Aenax +0.001% (TMnoBoe 3HayeHue) NyTem BBOAA No/b3oBaTeseM KosdpduuMeHTa noa-
CTPOMKM OT =128 fo +127. Pe3ynbTaT NOACTPOMKN COXPAHAETCA B SHEProHe3aBMCMMOMN na-
MATU Npubopa. PyHKUMA OCyLwecTBAAET NOACTPOMKY YacTOTbl BHYTPEHHETO ONMOPHOro reHe-
paTopa, N03TOMY ANA NOACTPOMKM YacTOTbl BO Bcem paboyem amanasoHe JOCTaTOYHO OCy-
LLEeCTBMTb NOACTPOMKY B OAHOM YaCTOTHOM TOYKE.

MopsaaoK UCNONb30BaHNA GYHKUMU:
* Bkatounte u nporpente npubop Ao paboueit TemnepaTypbl He meHee 40 MUHYT;

e [MogKNOUMTE U3MEPUTE/Ib YaCTOTbl K Pa3beMy BbIXOAa BHYTPEHHETO ONMOPHOrO re-
HepaTtopa 10 Ml'y, Anbo K ogHomMy 13 NopToB NpMbOpPa;

* [Tpn NOAKNOYEHUM U3MEPUTENA YACTOTbI K MOPTY NPUBOpPa YCTAHOBUTE PEXUM
paboTbl npnbopa Ana BblgauM GUKCMPOBAHHOM YACTOTbl HA BbIGBPAaHHOM NOPTY.

Ona Bxopa B OYHKUMIO TOYHOW NOACTPOMKM BbIXOAHOWM
4aCTOTbl— HA*KMUTE NPOrPAaMMHbIE KHOMKM:

HacTpokkk

Cucrema > Hactpoiku > MoacTpoiika 4acToTbl...
MoacTpoika
HacToTel. ..

B oTpbiBLIEMCA ANAIOTOBOM OKHE YCTaHOBUTE KOIDDULMEHT NOACTPOMNKMU BbIXOAHOM YacTo-
Tbl, NPU KOTOPOM MOKa3aHMA U3MepUTeNa YacToTbl Hanbonee 6AM3KM K BbIXOAHOM YacToTe

npubopa. CoxpaHuTe KoapOULMEHT NOACTPONKM BbIXOAHOW YaCTOTbl B 3HEProHe3aBUCUMOM
NamATN KHoMKol COXpaHUTb.

=

K03 AL MEHT NOACTPOHEM EEIXOOHON YACTOTE

|E1 :ll CoxpaHUTE

Jakperk

8.14 Mopgenb aHann3sartopa

Mopgenb aHanusaTopa onpeaenserca aBTOMATUYECKM NpU MOAKAYeHUM npubopa. Mpu
HeobXoAMMOCTM MOXKHO 334aTb MOAE/b aHAM3aTOPa BPYYHY!IO.

Ona  Bbibopa Moaenu  aHanusatopa —  HamMuTe
NPOrpaMmHbIe KHOMKMU:

HacTpokkk

Cuctema > Hactpoitku > Mogenb AHanusaTtopa

Mogenes
e BbibepuTe MoAeNb aHaM3aTopa M3 CriucKa.
ABTOOMNP.
BHUMAHMUE! Mpu HecooTBeTCcTBUM BbIOPAHHOMW MOAENM aHanmMsaTopa C
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8 CUCTEMHbIe YCTaHOBKM

NoAKNOYEeHHbIM Npnbopom, aHanusatop byaeT B COCTOAHUMU
«He rotoBs».

8.15 CepuinHbIA HOMEpP aHaIn3aTopa

CepMVIHbIl;'l HOMEP aHaIn3aTopa CHNTbIBAETCA aBTOMATUYECKU NMPU NOAKNHOYEHUN npm6opa.

Mpy HEOBXOAMMOCTM MOXKHO 334aTb CEPUMHBINA HOMEP BPYYHY!HO.

HacTpokkk

N AHanu3aTopa
ABTOONP.

BHUMAHMUE!

Ona pydyHoro BBOAA CEPUMHOrO HOMEpPA aHaAusaTopa —
HaYXMUTE MNPOrPaMMHbIe KHOMKM:

Cucrema > Hactpoiku > N AHanusatopa
Beeante cepuitHbIM HOMep aHanusatopa, coctoAawmim us 10

unbp.

Mpn HecooTBETCTBMM BBEAEHHONO CEPUMHOrO HOMepa
aHanmn3aTopa C MNOAK/AYEHHbIM NpMbOpPOM, aHanM3aTop
6yaet B coctoaHMKN «He roTos».

8.16 YpoBeHb ceKpeTHOCTH

MporpammHoe obecneyeHne aHanM3aTopa NPesycCMaTPMBAET TPU YPOBHA CEKPETHOCTMU:

e Het CEKPETHOCTYH,

e Hn3Knit ypoBeHb;

* BbICOKMI1 YPOBEHD.

an HU3KOM YPOBHE CEKPETHOCTU OTKAKOYaAETCA MHAUKALUMNA YaCTOTbl. NHAWKAUMIO YacTOoTbI
MOXHO BK/IIOYNUTL MOBTOPHO, OTK/ZTIOYNB CEKPETHOCTD.

MpY BbICOKOM YPOBHE CEKPETHOCTM OTK/OYAEeTCA MHAMKALMA YacToTbl. B aTom cnyyae no-
BTOPHAA MHAMKALMA YacTOTbl ByAeT BO3MOXKHO TO/IbKO Nocae NosHoro cbpoca aHanusarto-
pa UK 3arpy3kn ¢aina CoOCTOAHUA aHANN3aToPa, YTO TaKKe NPUBOAMUT K NoSHOMY cbpocy

npeablayLuero CoOCTOAHMUA.

YpoBeHb CEKpET.

® Het

HU3KWiA

BbICOKMIA
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OnAa BKAOYEHUA CEKPEeTHOCTU — HaXMuTe MnporpammHble
KHOMNKW:

Cuctema > Hactpoiiku > YpoBeHb ceKperT.

M BbibepuTe ypoBEHb CEKPETHOCTU:
e Het
* Huskui

* BbicOKUM



8 CucTemMHble YyCTaHOBKM

Mpn BKAIOYEHUN BbICOKOrO YPOBHA CEKPETHOCTU MHAMKAUMA
BHUMAHMUE! YacToTbl BO3MOXHa TOJIbKO Mocne cbpoca MAWU 3arpysku
COCTOAHUA aHamM3aTopa.

8.17 [1eMOHCTPALMOHHbIN peXum

[leMOHCTPAUMOHHDBIA  PEXUM CAYKUT [N O3HAKOMAEeHWA ¢ paboTol nporpammbl
S2VNA/S4VNA. B 3TOM perkume aMmyanpyeTcs U3MepeHME HEKOro YCTPOMCTBa, 3apaHee 3a-
NMUCaAHHOTO B NAMATb NPOrpammbl.

BHumaHuMe! He Bce peXxmMmbl paboTbl aHaNM3aTopa B TOMHOCTU NOBTOPAIOT peasibHyto pabo-

Ty aHanu3aTopa, Hanpumep He rapaHTUPYTCA BpemMa pa3BepTKM B 3aBUCMMOCTU OT yCTa-
HoBAEeHHOro ¢punbTpa MY.

Mopgenb aHanmsaTopa MOXKeT b6biTb BbibpaHa Nt060oN 13 CNMCKa NnoaaepXuBaembix npubo-
poB.

[na BKNOYEHUA/OTKNOYEHMA AEMOHCTPALMOHHOIO peXKMma
— HaXXMUTE NPOrpaMmmMHble KHOMKMK:

HacTpokm

Cuctema > Hactpoitku > flemo pexkum > {Bkn. | OTKn.}
[EMO PEXKAM
OTKA.

an BKJ'IIO‘-IGHMM/OTKIIIO‘-IEHMM AE€MOHCTPAUNOHHOIO pexXmnma

B !
HIMaHWe S2VNA/S4VNA nepesanyckaeTcs aBTOMaTUYECKM.

8.18 O nporpamme

Bepcuio nporpammHoro obecneyeHusn, CepUmnHbIA HOMepP MOAK/IIYEHHOro npubopa, ero
annapaTHY BEPCUIO M TeMNepaTypy MOXKHO y3HaTb M3 MeHio Cucrtema.

YT06bI Y3HATL MHPOPMALMIO O NPOrpamme U NOAKIYEHHOM
npubope — HaXKMUTE NPOrPaMMHbIe KHOMKK:

CHCTEMa

Cucrema > O nporpamme...
O nporpamme...
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Mpunoxxenune 1

Cnucok napameTpoB aHa/1n3aTopa, yCtTaHaB/INBaeEMbIX NpU Ha4YaNbHOWM YCTaHOBKE U npu Co-
XPaHEHUN COCTOAHUA.

HavmeHoBaHuMe napameTpa 3Ha4vyeHue No YMOTHAHMUIO O6bekt
Twun coxpaHeHuna CocTosiHMe u KannbpoBKa N3m
®opmart gaHHbIx Touchstone Rl — peanbHaa n MHMMAsA YacTb N3m
Pasmell,eHne oKoH » |:| N3m
Homep akKTMBHOro KaHana 1 NU3m
TOYHOCTb CTUMYNA HA MapKepax 7 3HaKoB N3m
TOYHOCTb M3MepeHna Ha MapKepax 4 3HaKa N3m
Tabmua mapKkepos BbiknloueHo N3m
MCTOYHUK ONOPHOM YacTOTbl BHYTpeHHWI N3m
MCTOYHMK 3anycKa BHYTpeHHWI N3m
HopmunpoBKa ONOpHbIM KaHa/aoMm BkntoueHo N3m
3aBoacKas KannbpoBKa BkntoveHo N3m
PasmeweHue rpadmkos ” |:| KaH
Yncno BepTUKabHbIX 4ENEHUN 10 KaH
MHAMKauKMA 3aronoBKa KaHana BbikntoueHo KaH
3HayeHune 3aroNoBKa KaHana MNycTo KaH
MHaukaumna 3Haka BPAK npu gonyckosom BbikntoyeHo KaH
KOHTpOSie

Bua 0C1 4aCTOT CErMEHTHOro 3Ha4veHuMA yacToT KaH
CKaHWpoBaHUA

Yucno rpadmkoB KaHana 1 KaH
Homep akTuBHOro rpadmka 1 KaHn

Y 06vekT yCTaHOBKM napametpa (M3m - usmeputenn, KaH - kKaHan, I'p — rpaduk).
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HanmeHoBaHMe napameTpa

3Ha4vyeHue No YMOTHAHMUIO

O6bekT”

CBA3HOCTb MapKepos BkntoveHo KaH
3aKOH CKaHMPOBaHMA YactoTa / nMHelHbIN KaH
Touek 201 KaH
HayanbHaA yactoTa MuHMManbHaa YacToTa KaH
KoHeyHana yactoTa MaKcumanbHadA YyacToTa KaH
durKkcMpoBaHHadA YacToTa MuHUManbHaa YacToTa KaH
HayanbHaa MOLWHOCTb MuHMManbHaa MOLWHOCTb KaH
KoHeuyHasa MOLWHOCTb MaKcrumanbHaA MOLWLHOCTb KaH
durKCcMpoBaHHaAA MOLLHOCTb 0 pbm KaH
Hakn1oH mowHoCTH 0 aobm KaH
Monoca M4 10 Kkly, KaH
3ageprkKa nsmepeHuma Oc KaH
Pe)xmnm 3apgaHmA gnanasoH Crapt/ Cron KaH
Yucno cermeHTOB 1 KaH
Touyek B cermeHTe 2 KaH
HayanbHaA yacToTa cermeHTa MunHMManbHaA YacToTa KaH
KoHeuHasa yacTtoTa cermeHTa MuHMManbHana YacTtoTa KaH
DUKCMpPOBaHHAA MOLLLHOCTb CErMeHTa 0 aobm KaH
Monoca MY cermeHTa 10 kly, KaH
3ageprkKa UsmepeHna cermeHTa Oc KaH
MoLWHOCTb cermeHToB Taban4yHO BbikntoueHo KaH
Monoca NY cermeHTOB TabAMYHO BbikntoueHo KaH
3a4epKKa U3MepeHma CermeHToB BblkntoueHo KaH
TabanuyHo

PeXnm 3aaHnA CermeHTOB Crapt/ Cron KaH
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HanmeHoBaHMe napameTpa

3Ha4vyeHue No YMOTHAHMUIO

O6bekT!

)

YcpeaoHeHune BbikntoyeHo KaH
daKTop ycpenHeHms 10 KaH
Pexknm 3anycka MocTOAHHBIN KaH
Tabaunua KanmbpoBOYHbIX Mycto KaH
KoappMumeHTOB

Koppekuuns ownbok BbikntoyeHo KaH
Mpeobpa3oBaHMe MmneaaHca nopTa BbikntoyeHo KaH
3HayeHne npeobpas3oBaHUA MMNeaaHCa: BonHOBOe conpoTuBieHUe KaH
nopt 1 nopta 1 aHanm3aTopa

3HayeHne npeobpa3oBaHUA MMNeaaHCa: BonHOBOe conpoTuBieHUe KaH
nopt 2 nopTa 2 aHanM3aTopa

UckntoyeHune uenun: nopt 1 BbikntoyeHo KaH
UckntoyeHune uenu: nopt 2 BbikntoyeHo KaH
daiin pexxmma UCKAoYeHns Lenu: nopt 1 MycTo KaH
daiin pexxmma UCKAYEHUSA Lenn: NopT 2 MycTo KaH
BcTtpaunsaHume uenu: nopt 1 BbikntoyeHo KaH
BcTtpansaHume uenu: nopt 2 BbikntoyeHo KaH
®ainn pexxmma BcTpanBaHuA Lenu: nopt 1 Mycto KaH
®ain pexxMma BCTpanBaHMA LLenu: nopT 2 Mycto KaH
M3mepsaembiit napameTtp S11 p
MacwTab rpaduka 10 a6 / pen. Mp
3HauYeHMe ONOPHOM INHUN 0 pb Mp
MonoXkeHne onopHON ANHUMK 5 peneHue Mp
MaTemaTunka BbikntoyeHo Mp
CmeLlleHune dpasbl 0° Mp
DneKkTpunYecKan 3a4eprkKa Oc Mp
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HanmeHoBaHMe napameTpa

3Ha4vyeHue No YMOTHAHMUIO

O6bekT”

MNpeobpasoBaHue S-napameTpa BbikntoyeHo p
Bug, npeobpasoBaHuA S-napameTpa Zr: uMmnegaHc oTpaXKeHus Mp
®dopmart Norapudmmnueckaa amnantyga Mp
(ab)
BpemeHHas obnacTtb BbikntoyeHo p
HavyanbHoe 3HayeHue npeobpa3oBaHmn —10 HC Mp
BpeMeHHo 061actu
HauyanbHoe 3HayeHue npeobpa3oBaHmuA 10 He Mp
BpemMeHHoM obnactu
Beta Kalizepa okHa npeobpasoBaHus 6 Mp
BpemMeHHoM obnactu
Tun npeobpasoBaHUA BpeMeHHOM PagviocurHan p
obnactu
BpemeHHaA cenekuumsa BbikntoyeHo p
HauyanbHoe 3HauyeHWe BpeMeHHOM —10 HC p
cenekumnu
KoHeuyHoe 3HaYyeHne BpeMeHHOM 10 He p
cenekumnu
Tun BpemeHHOM cenekumm Nonoca nponycKkaHusA p
dopma OKHa BpeMEeHHOM cenekumm Hopma p
CrnaxmnsaHue BbikntoueHo Mp
AnepTypa crnaxmsaHmsa 1% p
Tun nHAnKaumm rpadmka JaHHble Mp
L[ onycKoBbI KOHTPOb BbikntoyeHo Mp
NHAMKauuna npegenbHbIX TMHUA BbikntoueHo Mp
OnpeaeneHune npeaenbHbIX TMHUN MycTo Mp
Yucno mapkepos 0 p
MonoxeHne mapkepa MunHMManbHaA YacToTa p
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HanmeHoBaHMe napameTpa

3Ha4vyeHue No YMOTHAHMUIO

O6bekT”

NMownck mapkepa MaKkcumym p
CnexeHune Nnpmn NOUCKe mapkKepa BbikntoyeHo p
LleneBoe 3HayeHMe Npmn NOUCKe Mmapkepa 0 nb p
MNepexon uenn Nnpu NOUCKe mapKepa Bce p
MNonAapHOCTb NMKa NpKU NOUCKe MapKepa MNonoxutenbHan Mp
lNnKoBOE OTKNOHEHME MPU NOUCKE 3 nb Mp
Mmapkepa

HaxoxaeHue napameTpoB NOAOCHI BblkntoueHo Mp
NPONyCKaHMA

YpoBeHb HAaXOXAEHMA MONOCHI -3 b p
NPOMNyCKaHMA

OrpaHuyeHune gmMana3oHa Noucka BbikntoueHo Mp
mapkepa

HWXHAA rpaHnLa gmana3oHa NOUCKa 0 p
mapkepa

BepxHAaAa rpaHMua AMana3oHa NOMUCKa 0 p

Mapkepa
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