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BesepeHue

HacTtoswee pyKoBOACTBO MO 3KCM/yaTauMu npeaHasHayeHo 418 M3y4YeHus
YCTPOWCTBA, NpMHUMNA AENCTBMA, NPaBUA MCNO/Ib30BaHWUA, TPAHCNOPTUPOBAHMA U
XpPaHEeHMs  aHaNM3aTOPOB  LENel  BEKTOPHbIX/M3MepuTesnen  KOMMAEKCHbIX
KoadPUUMEHTOB nepedsayn W OTpaKeHus (Janee — aHanAU3aToOp, M3MeEpUTENb,
npubop).

PyKoBOACTBO MO 3KCNAyaTaLMmU COCTOUT U3 ABYX YacTen.

B nepBoi 4YacTm copep:kaTca obwWwMe cBeaeHUs 06 aHanusaTopax, MNpuUBEAEHbI
OCHOBHbIE M CMpPaBOYHbIE TEXHWYECKME XaPaKTEPWUCTUKM, YKasaHbl COCTaB, YCN0BMUA
3KCnyaTaumm, TPAHCMOPTMPOBAHUA U XPaHEHWA.

Bo BTOpOI YacTn npmnBeaeHbl MHCTPYKLMM NO YCTAHOBKE M HAaCTPOIMKe NPOrpammMHOro
obecneyeHna, AaHO ONMCaHWE NPOrpaMMmbl, NpeacTaB/eH MNopsAAOK NpPoBeaeHUA
N3MEpPEHU.

Mepen, Hayanom 3KCNayaTauMM aHaNM3aTOpPOB HEOB6XOAMMO 03HAKOMUTLCA C
HacTOALWMM PYKOBOACTBOM U METOAMKOW MOBEPKWU OJ/1 KOHTPONA METPOSOMMYECKUX
XapaKTEePUCTUK.

PYKOBOACTBO COOEP)KWUT OMNUCaHWE AOBYX-MOPTOBbIX MOAENEA  aHA/IN3aTopPOosB,
paboTalowmx noa ynpasnaeHnem nporpammHoro obecneveHma S2VNA (Bepcusa
nporpammHoro obecneyeHus 22.3.2):

S5045 550180 S7530 C1209 C2220 OBb30P-304/1
S5065 550244 55048 C1220 C4209 OBb30P-804/1
S5085 C2209 C4220 OBb30P- 814/1

PaboTta c aHann3aTopaMm U UX TEXHUYECKOE 0BCNyKMBAHME AONKHbI OCYLLECTBAATLCS
KBa/IMPULUMPOBAHHBLIM MNEPCOHA/IOM C WHMKEHEePHOW MOArOTOBKOM, MMEWMM
Haya/ibHble HaBblKK No paboTe ¢ ycTpoictBamun CBY 1 nepcoHanbHbIM KOMMbIOTEPOM.

MpeanpuATUe-U3roToBUTENb OCTABAAET 33 COHOM NPaBo, He yBegOMAAA NoTpebuTens,

BHOCUTb B KOHCTPYKUUNIO U AOKYMEHTALUUIO VI3M€pMT€l'IEﬁ nM3meHeHunAa, He Baunaruwimne
Ha UX HOPMUNPOBAHHbIE METPOZTIOTUHECKNE XaPaAKTEPUCTUKN.
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JOKYMEHT ABNAeTcA pe3ynbTaTOM M TBOPYECKOro Tpyaa M
UHTEeNNEeKTyaNbHOMN DEeATeNbHOCTH COTPYAHUKOB 000
"MNAHAP". He ponyckaeTca MCNONb30BaHME  [AAHHOTO
AOKYMEHTa, pPaBHO KaK W ero u4actn, 6e3 yKasaHuA
HAaMMEHOBaHWA AOKYMEHTa W HaMMEHOBAHMA npeanpuATUA-
N3rotToBuTENSA.

BHUMAHMWE!

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

MpeanpuaATUe-U3roToBMTElb HE  HeceT  OTBETCTBEHHOCTM 33  NOCAeAcTBuSA
HenpaBUIbHOM 3KCMAyaTauMyM aHaAM3aToOpPOoB, HapylleHWa npaswun 6e3onacHocTv U
HecobtoAeHUA NPOUYNX HEOBXOAMMbBIX MEpP NPeaOCTOPOMKHOCTY.

COKQE\@,EHMH — COKpauweHnA, KOTOpPblE UCNOIb3YHOTCA B AdHHOM OOKYMEHTE.
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Tpeb6oBaHua 6e3onacHocTH

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

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

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

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

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

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

SAMPEWAETCA nponsBoanTb coegyHeHUe UNN pasbeanHeHne

BHUMAHME!
Kabena nuTaHnA Npu BKIOYEHHOM U3MepuUTene.

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

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

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

[lo Hayana paboTbl ¢ Npubopom ero Kopnyc (Knemma « = »)
[OMKEH ObiTb  COEAMHEH C  KOPNYyCcOM  WM3MEPAEMOro
yCTPOMCTBa.
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3alunTa OT 3/1eKTPOCTAaTUUECKOro pa3paaa

BHUMAHMWE!

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

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

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

® BCerZa HaAeBaTb HA PYKY 3a3eMJIEHHbIN aHTUCTATUYECKUN
6pacner, noAcoeaMHEHHbIM K 3a3eM1IeHHOMY
nposogAwLemy HACTONbHOMY KOBPUKY yepes
nocneaoBaTeIbHO NOAKNOYEHHbIN pe3nctop 1 MOm.
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O6wwume cBeaeHusn

AHanus3aTopbl NpegHasHayeH 4717 MPOBEPKU, HACTPOMKU M Pa3paboTKM pPas/IMYHbIX
PAAVOTEXHUYECKMX YCTPOMUCTB B YC/IOBMAX MNPOMbIWAEHHOrO NPOM3BOACTBA U
nabopaTopuii, B TOM 4MC/le B COCTaBe aBTOMATM3UPOBAHHbLIX WM3MEPUTENbHbIX
CTeHA0B. AHanmnsaTopbl NpeaHasHadyeH A1a paboTbl ¢ BHewHUM MK, He Bxoasawmm B
KOMMIEKT NOCTaBKM.

N3meputennu oTnumyatoTcs Apyr OT Apyra KOAMYECTBOM W3MEPUTENIbHbIX MOPTOB,
PaCMOJIOXKEHHbIX Ha MepeaHen NaHeNun, U Ha/IMYMEM COeguHUTENen ANa MNpPsSMOoro
AOCTYyNa K BXOAaM W3MEPUTENIbHbIX M OMOPHbIX NMPUEMHUKOB. DYHKUMOHANbHbIE
0COBEHHOCTM KPaTKO NepedncsieHbl B N. PYHKLMOHANbHbIE BOSMOMXKHOCTMU.

MoapobHoe onncaHne pasnnYHbIX CEPUM U MOAENel aHaNM3aTopoB NpPmUBeaEHo B M.
Cepuu npnbopos.
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¢YHKLU'1 OHa/ibHbi€ BO3MOXXHOCTU

Obwue csepgeHunn

NU3amepaemble
napametpbl

Ymcno KaHanos

Yucno rpadukos

MamaTb rpadpuKos

dopmarbl rpadpukos

S11, 521, 512,522

Ab6CoNOTHAs MOLWHOCTb NAAaoWMX, OTPaXKEHHbIX WK
nepeaaHHbIX Yepes nuccieayemoe YyCTPOMCTBO CUTHA/MOB.

MoCTOAHHOE HanpAXKeHMe, CUHXPOHHO U3MepPeHHOoe Ans
Ka)kgoM TOYKWM YacTOTHOM pas3BepTKM (onums ans
npmbopos cepun KobanbT).

Ot 1 po 16 KaHanoB. Kaxaplh KaHan npeacrasfieH Ha
3KpaHe B BMAE OTAENbHOrO OKHAa KaHana. Kaxapin
KaHan nmeet MHOMBUAYaNbHblE HACTPOMKMN
CTUMYNMPYIOLWLEro CUrHana: YacTOTHbIM  AManasoH,
KONNYECTBO TOYEK M3MEpPEeHUA, MOLLHOCTb CUrHana u

Apyrve.

Ot 1 po 16 rpadmnKoB AaHHbIX B KaXAOM OKHE KaHana.
lpaduKM NpeacTaBNAOT pPa3/IMYHbIE XaPaAKTEPUCTUKM
nccnegyemoro yCTPOMCTBA, BK/AKOYAsA S-napameTpbl,
abCONOTHYO MOLLHOCTb MAAatoLWMX, OTPAXKEHHbIX UK
nepeaaHHbIX Yepes nccaegyemoe YyCTPOMCTBO CUTHaNO0B,
rpapuKM OTKAMKA BO BpPeMeHHOM obnactu, rpadpuku
3aBMCMMOCTU OT BXOAHOM MOLLLHOCTU U ApYyrue.

Ons Kaxkgoro u3 16 rpaduKoB AaHHbLIX MOXKET bbITb
CO34aHO [0 8 cBA3aHHbIX rpadmMKoOB NaMATU OnAa
nocneayowero CPAaBHEHNA C TEKYLMMUN AHHBIMM.

Amnnautyaa B norapupmmyeckom MacwTabe,
aMmnanTyaa B /AMHEMHOM MacwTabe, ¢asa, ¢asa
paclUMpeHHas, TrpynnoBoe BpemsA  3ana3abiBaHus,
KO3pOPUUMEHT CTOAYEM BOJIHbI MO  HAMNPAXKEHWUIO,
peanbHas  4acTb, MHMMAA  4acCTb, AMarpamma
Bonbnepta-CmuTta, nonAapHaa agnarpamma.
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YnpasaeHue UCTOYHUKOM CUTHana

CkaHupoBaHue no
yacToTe

CermeHTHOE
CKaHWpoOBaHue

CKaHMpoBaHue no
MOLLHOCTU

Pa3sepTKa no BpemeHun

TOYKM CKaHMPOBAHMUA

YnpasneHune
MOLLHOCTbIO

Tpurrep

Bbixog Tpurrepa

JlnHenHoe, norapuemuyeckoe, cermeHTHoe
CKaHUpoBaHue B YacTOTHOM AnanasoHe C
OUKCUPOBAHHOM MOLLLHOCTbIO

CKaHMpoBaHMe NO 4YacToTe C BO3MOXHOCTbIO 3a4aHuA
HECKO/IbKUX CEerMmeHTOB. B KaXgom cermeHTe 3aaatoTcA
rPaHUYHbIE YACTOTbl, YUC/TO TOYEK, MOLLHOCTb UCTOYHMKA,
nonoca Mu.

JInHeHOEe CKaHMpPOBaHWE NO AMana3oHy MOLLHOCTM Npu
bUKCMPOBAHHOM YacToTe CTUMY/IMPYHOLLLErO CUrHaNa.

JInHeWHan pasBepTKa NO BpemMeHU Npu GUKCUPOBAHHbIX
3HAYEHMAX YAaCTOTbl U MOLLLHOCTM.

OT 2 po 200 001 mam po 500 001 ToyeKk nsmepeHma 3a
UMKN  CKAHMPOBAHMA B 3aBUCMMOCTM OT MOAenu
aHanusartopa.

[Nns ckaHMpPOBaHMA Mo YacToTe:

® 0IHOBPEMEHHas PeryamMpoBKa YPOBHA BCEX NOPTOB;
® VHAMBUAYaNbHbIV YPOBEHb ANA KaXKA0ro NopTa;

® HAKNOH  YPOBHSA MOLLLHOCTH oT 4acToThbl
(KomneHcauusa ocnabneHma Bo BHELWHUX Kabenax Ha
BbICOKMX YacTOTax);

L4 VIHLI,VIBVILI,VaJ'IbeIVI YpoBeHb ONA KaXKAoro CermeHTa
npun cermeHTHOM CKaHUPOBaHUW.

,ﬂ,l’lﬂ CKaHMnpoBaHnA no MOWHOCTU C d)MI-(CMpOBaHHOl‘;I
yactoTom — YCTAaHOBKa ANana3oHa CKaHNPOBaHUA.

3anycK UMKNa CKAHMPOBAHMA CUHXPOHHO C 33aZaHHbIMM
cobbITUAMU. UICTOYHUK TpUrrepa: BHYTPEHHWUIN, PYYHOW,
BHELWWHWIA, NPOTrPAaMMHbII. 3anycK pasBepPTKU B KarKAOM
KaHase: NOBTOPHO, OAHOKPATHO, CTOoN.

CMHXpOHM3aLI,MFI BHELWHUX yCTDOI‘;ICTB C 3adaHHbiMU
cobbiTMAMM B unKne wm3aMepeHunAa. Mo 3agaHHbIM
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CcobbITUAM, HanpuMmep MO OKOHYAHMM pPa3BEPTKM, Ha
pasbem "Bbixoa Tpurrepa" BblAaeTCA NOMMYECKUIN CUTHAN
3a@HHOM MONAPHOCTU. [LOCTYMHOCTb 3TOM QYHKUUM
3aBUCUT OT MOZENN aHanusaTopa.

BO3MOXHOCTU MHAUKALMUMU

Buabl HANUMPYEMBIX
rpadpuKos

MaTtemaTuKa

ABTOMacwTabupoBaHue

ABTOBbLIGOP ONOPHOTO
YPOBHS

CnexkeHue 3a ONOPHbIM
ypOBHEM

dneKkTpuyeckasn
3a4epXKKa

CmeleHune ¢asbl

M3Mepﬂ6Mble AdaHHble, NamATb AaHHDbIX, nmbo
ogHoBpemMmeHHaAa MHAUKaunA AaHHbIX U NaMATN.

Mogudukauyma rpaduKka OAHHbIX nocpeacTBom
MaTeMaTUYECKOM onepauum MmMexay KOMMNAEeKCHbIMU
AQHHBIMWM  U3MEPEeHur 1 namatn.  JlocTynHble
MaTemMaTUYeCcKMe onepauun: CNOXKEHWe, BblYMTAHME,
YMHOX€EHUe, AeNeHune.

ABTOMaTUYECKUI BbIOBOP UEHbI AENEHUA W OMNOPHOro
YPOBHA ANnAa Haubonee HarnagHoro otobparkeHuA
rpaduKa.

ABTOMATMYeCKMI  BbIGOpP  OMOPHOrO  YpPOBHA B
NPAMOYrO/IbHbIX KoopAMHaTax. BepTuKanbHoOe
nosiosKeHue rpadmka Ha 3KpaHe U3MEHAETCA TaK, YTobbl
OMNOPHbIN YPOBEHb Nepecekan rpaduk nocepeamHe.

ABTOMATMYeCKMIt  BbIGOpP  OMOPHOrO  YpPOBHA B
NPAMOYrO/IbHbIX ~ KOOpAMHATax  nocne KaXkaoro
CKaHWpPOBaHMWA. BepTuKanbHOEe nosoXKeHne rpadurKka npu
Ka)kQOM  CKaHMPOBaHMM  BblOMpaeTcs TaK, 4TOoObI
OMOPHbIA YpPOBEHb MPOXOAWUN MO YCTAHOB/JEHHOMY
3HaYeHuo: MaKCMManbHOMY, MUWUHMMA/IbHOMY,
cpeaHemy, NMbo No 3HaYEeHUIO aKTUBHOIO MapKepa.

JNInHenHan kKoppekuma $asbl B COOTBETCTBUN C 3a4aHHOM
3/1EeKTPMYECKOM 3a4EepPrKKON. 3aJaeTca He3aBUCUMMO ANnA
Kaxkgoro rpaduka. [MpumeHsetca, Hanpumep, 418
KOMMNEHCaUMn 3SNEeKTPUYECKOM 3a[ep’KKM B CamMOM
nccnegyemom YCTPOMUCTBE NMPU U3MEPEHUU OTKIOHEHUS
¢$as3bl OT IMHENHOTO 3aKOHa.

CmeweHune rpaduka ¢asbl Ha YKa3aHHOE 3Ha4YeHue B
rpagycax.
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MosBblweHne TOUHOCTU U3MEepPEHUN

KannbposkKa

Buabl KannbpoBokK

Hopmanusauma
OTpaXKeHuA 1 Nnepeaayun

MonHaa oaHoMNopTOBas
Kanubposka (SOL)

OpHoHanpaBsieHHanA
AByXnopToBasn
KanubposKa

KannbpoBka ana aHanusatoposB nogobHa npoueaype
YCTAHOBKM Hy/A AN HEKOTOPbIX TUMOB U3MEPUTEbHbIX
npmbopoB. KanubpoBKa W3MEPUTENbHOW YCTAHOBKM,
BK/lOYAlOWLEN  aHAnM3aTop, Kabenu u  aganTepbl,
3HaUUTENIbHO  YBE/IMYMBAET TOYHOCTb  U3MEPEHUMN.
KannbpoBKa NMo3BONSET BbIMUCAIUTD U CKOPPEKTUPOBATb
CUCTEMATUYECKME OWMOKM  U3MEPEHUsi, BbI3BaHHbIE
HEeCoBEepLUEHCTBOM N3MepUTENbHOM YCTaHOBKMU:
amnanTygHas u ¢$asoBad HEPaBHOMEPHOCTb, KOHe4yHasn
HanpaBAEHHOCTb, HECOr/1acOBAHHOCTb MOPTa MCTOYHMKA
M MPUEMHMKA, KOHEeYHan pa3Bsi3Ka NOPTOB.

[ocTynHbl cnepytowme BUAbI KannbpoBoK,
OT/INYAIOWMECA MO C/IOKHOCTM  BbIMNOJSIHEHMA M MO
NOrpeLwwHoOCTN U3MEpPEHUI:

® HOpManm3auma OTPAXKEHUs U Nepesayu;
® N0JIHAaA oAHONOPTOBAas KannbposKa (SOL);
® OHOHanpaB/eHHan ABYXNOPTOBAA KaNMOPOBKA;
® N0JIHAA ABYyXNopToBasA Kannbposka (SOLT);

e TRL kKannbposkKa.

,U,OCTyI'IHOCTb HEKOTOPbIX BNOOB Kal'IM6pOBKM 3aBUCUT OT
mMmoaenn aHanam3satopa.

Cambin npocton BMA, Kanubposku. Obnapaetr HU3KOM
TOYHOCTbIO.

Bua KannbpoBKM, MCNOAb3yeMbIi NPU OOHOMOPTOBOM
n3mepeHun otparkeHua. ObuwienpuHaToe Has3BaHue SOL
no wucnonbsyembim Mmepam (Short, Open, Load).
O6nagaeT BbICOKOM TOYHOCTbIO.

Bua KanubpoBKKM, WCNONb3YEMbIA MNPU  U3IMEPEHUU
OTPa)KeHMA UM nepegaym B OOAHOM  HanpaBAEHUM,
Hanpumep, TONbKO ana namepeHna S11 n S21. Obnagaer
BbICOKOM TOYHOCTbIO MPU M3MEPEHUU OTPANKEHUA U
cpenHen TOYHOCTbIO MPU U3MEPEHUM nepeaaum.

42



NonHaa 2-nopToBas
Kanubposka (SOLT)

2-nopTtosaa TRL
Kannbposka

KomnnekTbl
MeXaHU4YecKunx
KannbpoBOYHbIX Mep

ABTOMaTH4eckme
KannbpoBoYHble
moaynun (AKM)

KannbpoBoyHasa mepa
«CKONb3ALLLAA
Harpyska»

KannbposoyHan mepa
«HEeM3BeCcTHas
nepemblyKa»

Bua KanubpoBKKM, WUCNONb3yeMbIA MNPU  U3IMEPEHUU
NMONHOWM MaTpumLbl S-napameTpos 2-NopTOBOro
ycTponcta. ObuienpuHaToe HasBaHue SOLT (Short,
Open, Load, Thru). O6n1anaeT BbICOKON TOYHOCTbIO.

Bua KanubpoBKKM, WCNONb3YEMbIA NPU  U3IMEPEHUU
NosIHOM MaTpuULbl S-napameTtpoB 2-nopToBoOro
ycTpoiictea. ObwenpuHaToe HaseaHue TRL (Thru, Reflect,
Line). MopaepxumBatotca Takxke LRL (Line, Reflect, Line) u
LRM (Line, Reflect, Match) mogudukaumm aaHHOM
KanmbpoBkK. ToyHocTb TRL KannbpoBKWM Bbille, Yem Yy
SOLT KannbposKu. loCTyNHOCTb KanMbpOoBKM 3aBUCUT OT
MoOJenun aHaaumsaTtopa.

B nporpammHomM obecneyeHUM aHanM3aTopa MOMKHO
BblbpaTb OAMH W3  3apaHee NpesonpeneneHHbIX
KOMM/IEKTOB KaiMBpPOBOYHbIX  mep Pa3NUYHbIX
npoussoauTenei. Bo3MoKHO TaKxe co3aaTb
onpeaeneHna COBCTBEHHbIX KaaMBPOBOYHbLIX Mep MU
COCTaBUTb U3 MeP M0/1b30BaTE/IbCKME KOMMNEKTbI.

Moagynn aBTOMATMYECKOW KanMBpPOBKM MNPOM3BOACTBA
000 "MNAHAP" no3BonAtoT BbINOAHUTL NOAHYt0 SOLT
KaNMbpOoBKY 3a OAHO noakAtouveHue. KanmbposKa ¢
ncnonbzosaHnem AKM npouie n 6bicTpee KannbposKM
BbINO/IHAEMOM  KOMM/JIEKTOM  MEXaHUYECKUX  Mep.
Mcnonb3oBaHne AKM obecneuymBaeT BbICOKYH TOYHOCTb
KannbpoBKM.

Ona noBblWeHNs TOYHOCTU KaNMOPOBKM HA BbICOKMX
yactoTax B SOLT KanubpoBKax BMECTO  Mepbl
«PUKCMPOBaAHHAA Harpyska» MOKeT bbiTb UCMONb30BaHa
Mepa "CcKonb3awas Harpyska" (Harpyska ¢ NoABUXHbIM
nornoTuTenem).

Mpn M3MepeHUn YCTPOMCTB C HenpucoeamHAEMbIMU
pasbemamun, ana SOLT KannbpoBKM U3IMeEpPUTENbHOM
YCTaHOBKMW, BMECTO HY/NE€BOW NEepPemMbl4KM MOXKET ObiTb
NCNONb30BaH NPOW3BO/IbHbIM B3aMMHDbI
YeTbIPEXMOOCHUK.
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OnpegeneHue
KannMbpoBOYHbIX Mep

UHTepnonauma npum
KoppeKkLumn owmnbok

PyHKUMA yATUHEHNA
nopToB

I'Iop,u,epmm BalOTCA CTaHAAPTHbIE onpeaeneHnA:

® C noMmouwbro NO/IMHOMMANIbHOM moagenwu;

® Ha OCHOBE AaHHbIX (S-napameTpbl).

MpU M3MEHEHMU FPaAHMYHbBIX YacTOT CTUMY/IUPYHOLLENO
CUrHana WAM KO/JMYeCcTBa TOYEK W3MepeHus, no
CPAaBHEHUIO C HACTPOMKaMM KannMbpOBKWU, NMPUMEHSETCA
nepecyer KannbpoBOYHbIX Ko3pduumneHToB C
MCNONb30BaHNEM MWHTEPNOAAUMM WUAM IKCTPaANnoNaumnm
(aKkcTpanonauma He pekoMmeHayeTcsa).

Mocne  BbINOMHEHWA KannbpoBKM nepemelLaer
WHAMBMAYANIbHO  A/1A  Ka)kAoro nopTta  M/JOCKOCTb
KaNMBPOBKM B M3MEPUTENbHOM YCTAaHOBKE HA YKa3aHHYIO
BE/IMYNHY INEKTPUYECKON 3a4EPHKKMU.

AononHutenbHble meToAabl Kal'IMGPOBKM

KannbpoBKa MOLLLHOCTH

KannbposkKa
NPUEMHWNKOB

dYHKLMMN mapKepoB

MapKepbl AaHHbIX

OnopHbI Mapkep

ObecneumBaeT  CTabWMAbHOCTb  3343aHHOFO  YPOBHA
MOLLHOCTM HA BXOA4e MCCneayemoro yctpouctsa. [na
KannbposBku TpebyetcAa nogkntoveHune BHewHero USB-
namepuTens MmolHocTh. [Moaaep:kumBatoTca Haubonee
pacnpocTpaHeHHble  BbICOKOYACTOTHble  U3MepUTenu
MOLLHOCTU TPETbUX GUPM.

Kannbpyetca ycuneHne npUEMHUKOB ANS YBEAUYEHUS
TOYHOCTU M3MepeHUs abCoNTHOM MOLLHOCTU CUTHANA.

Jo 16 mapkepoB Ha Kaxgom rpadpuke. Mapkep
YKa3blBaeT 3HayeHue CTMMyaa U pe3ynbTaT U3mepeHua
B 3a4aHHOM To4YKe rpaduka.

BKkAtoyaeT Ha Bcex MapKepax pPexuMM  UHAMKaLuu
OTHOCUTENbHbIX AAHHbIX, MO OTHOLIEHUIO K OMOPHOMY
MapKepy.
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MapKepHbIA NOUCK

[ononHutenbHble
BO3MOKHOCTM
MapKepHOro nomcka

YcTaHOBKa
napameTposB C
NOMOLLLbIO MapKepoB

Bblumcnenus c
NOMOLLLbIO MapKepoB

CTtaTUCTUKa

Monoca nponyckaHuA

HepaBHOMEpPHOCTb

MapameTpbl dUnbTPa

Mouck Ha rpadumKe: MaKCMMyma, MUHUMYMa, TMWKa,
LLeNeBoro 3HaYeHus.

OrpaHuyeHMe noJsib3oBaTeseM Auana3oHa  MNOMCKa.
MepekntoyeHne MexXay perumamum OAHOKPaATHOro
NoucKa, NMbo cnexxkeHus.

YCcTaHOBKa Ha4ya/bHOM, KOHEYHOM WAU LEHTPASbHOM
4acToTbl AMana3oHa C NOMOLLbIO MAapKepoB. YCTaHOBKA
OMOPHOro YpPOBHA rpaduKa C NOMOLLbI 3HAYeHUsA
MapKepa.

BblumMcneHne yeTbipex ¢GYHKUMA: CTAaTUCTMKA, NOJ0Ca
NpPonycKkaHWUA, HepaBHOMEPHOCTb, NapameTpbl GUabTpa.

Pacuer ©n  oTobparkeHMe  CcpedHero  3HayeHus,
CPeAHEKBaAPaTUYECKOrO OTK/IOHEHUSA M Pa3HOCTU MUK-
MUK ana  rpadmMka B YaCTOTHOM  AuManasoHe,
OrpaHMYEHHOM ABYMSA MapKepamMu.

Mouck nonocbl NPOMyCKaHMA MO 334aHHOMY YPOBHIO
OTHOCUTE/IbHO MapkKepa nnu OTHOCUTE/IbHO
abcontoTHOro makcMmyma. [MokasbiBaeT Ans Mosaochl
NPONYyCKaHMA ee 3HaYeHUNE, LEHTP, BEPXHIOK N HUMKHIOH
rpaHuuy, 4O6pPOoTHOCTL Q, BHOCMMbIE NOTEPMU.

MoKasblBaeT YCW/IEHUE, HAK/JOH  XapaKTEPUCTUKM,
HepaBHOMEpPHOCTb B 4acTOTHOM AnanasoHe,
OrpaHUYEHHOM ABYMSA MapKepamMu.

MoKa3blBAaeT XapaKTEPUCTMKU MONOChbI MPOMYCKaHUA W
nonocbl 3arpaxkaeHua GuabTpa: NoTepu, OTKIOHEHWe

MUK-NUK B NOMOCE MPOMYCKaHWA U  3HayeHue
3arpaxgeHus. [onoca nponyckaHMa UM MoJsoca
3arpaXk4eHus  3a4alTca € MOMOWLbI  ABYX  nap
MapKepos.

45



AHanu3 gaHHbIX

Mpeobpa3oBaHue
nmneaaHca nopTa

UcKkntoueHune uenu

BCTpaMBaHMe uenu

MpeobpasoBaHue S-
napameTpos
yCTpOICTBa

BpemeHHas obnactb

®PyHKUMA  npeobpasyeT  3HayeHMA  S-MapameTpos,
M3MEPEHHbIX NPM HOMMHANBHOM WMMNedaHce MopTa
aHa/In3aTopa, B 3Ha4YEHUs, KoTopble OblaM Bbl MONYYEHbI
NPW NPOM3BOJIbHOM 3HAYE€HUN MMIMe[aHca NopTa.

PyHKUMA, MaTEMATUYECKM UCKNIOYAIOLWANA BAUAHME Lenu,
BK/IIOYEHHOM MeXay NAOCKOCTbIO KaMBpPOBKM NOPTOB U
nccnegyembim  yctporcteom. Llenb  onpeaensiercs
MmaTpuuen S-napameTpoBs, oNUcaHHOW B ¢paine popmaTta
Touchstone.

PyHKUMA MaTemaTUYecKn MoAenvpyetr S-napamerpbl
HOBOFO  YCTPOWCTBA, MNONYYEHHOr0  BUPTyasibHbIM
BCTPaMBaHMEM LENU MeXAY NAOCKOCTbIO Ka/MbpOoBKM
noptToB UM  uccneagyembim  yctpoicteom.  Lenb
onpeaenaeTca MaTpuuUen S-nmapameTpoB, OMMCAHHOM B
¢danne ¢popmata Touchstone.

DYyHKUMA MaTemaTUyeckm npeobpasyer nsmepsembie S-
napameTpbl B cnegyrouwme XapaKTEPUCTUKM
nccneagyemoro YCTpoKrCTBa: BXOAHOE COMPOTMBAEHME U
NpPoOBOAMMOCTb, npoxoaHoe conpoTMUBAEHME n
NpPOBOAMMOCTb, UHBEPCUA S-NAapaMeTPOB.

DYyHKUMA MATEMATUYECKM UMUTUPYET TPAAULMOHHYIO
pedNeKTOMETPUIO BO BpeMeHHOW ob6aacTu. [Ins aToro Ha
OCHOBE M3MEPEHHbIX B YaCTOTHOM 061acTM AaHHbIX C
nomouwbto Chirp-Z npeobpasoBaHna Mmoaenunpyercs
OTK/IMK UCCNeAyeMOro yCTPOMCTBA Ha pas/iMyHble BUAbI
CUrHanoB BO BpemeHHoM obnactu. Bug moaenmpyembix
CTUMYNTNPYOLLUX CUTHANOB: pPaanoOnMNYbC,
BMAEOMMMNY/bC, BuAeonepenas. [vanasoH BPeMEHHOM
obnacTun 3a4aeTca Nosb3oBaTeIeM NPOU3BO/IbHO OT Hy/A
[0 MaKCMMYyMa, KOTOpPbI onpeaenaeTcs yCTaHOB/IEHHbIM
Wwarom no 4acrorte. Mcnonb3yoTca pasninyHble GopMbl
OKOH  AnA  OOCTUNKEHWA  KOMMNPOMMUCCA  MexXay
paspellatowen cnocobHOCTbO U YPOBHEM MNaAPa3UTHbIX
OOKOBbIX /N1enecTkoB. [JOCTYNnHOCTb 3TOM  GYHKUMMK
3aBUCUT OT MOZEeNN aHanusaTopa.
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BpemeH HaA cenexkuyuna

OyHKUMA MaTeMaTMYEeCKM YOansfeT HexenatenbHble
OTK/IMKM BO BpemMeHHOM obnactn, 4YTO NOo3BOASET
NMONYYNTb YaCTOTHYHO XapPaKTEPUCTUKY YCTpoMncTBa bes
BAUAHUA YCTPOMCTB NOAK/AOYEHMA. DYHKUMA UCNONb3YET
npeobpasoBaHMe BO BpemMeHHyto 0651acTb, Bblpe3aer
duNbTPOM 33ZaHHYIO YacTb BpemMeHHOW obnactu, wu
ncnonb3ya obpaTHoe npeobpa3oBaHWe BO3BpaLLAET
pesynbTat  cenekumm B YaCTOTHyt0  obnacTb.
MPUMEHAIOTCA NONOCOBOM UM PEXEKTOPHbIA GUNBLTPLI
BPEMEHHON cenekumn. Bbibop dopmbl  dunbTpa
(wMpokana, HopmMa, MUHMMYM) NO3BOJIAET HaAUTK
KOMMNPOMMUCC MeXKAy paspellalowen cnocobHocTblo U
YPOBHEM NapasmUTHbIX OKOBbLIX IENECTKOB.

U3mepeHune yCTPOMCTB C NepeHOCOM YacToTbl

CkanAapHbIM meToz,
N3MeEepPEHUNS YCTPOMCTB C
NepeHoCoOM 4acToThbl

BeKkTOpHbIV MeToA,
M3MEPEHMUA YCTPOMCTB C
NepeHoCoM YacToTbl

CkanapHada kKannbposka
cmecuTeneu

MeToa No3BONAET U3MEPATb CKANAPHbIA KO3dPuumeHT
nepegayn. Mcnonb3yerca pexuMm CMELLEHUA 4YacToTbl
MopTOB, KOrga 4actoTa nopTa MNPUEMHMKA CMeLLeHa
OTHOCUTE/IbHO YacTOTbl NOPTA MCTOYHWMKA, NMO3TOMY He
Tpebyetca npMMmeHeHne BHELWHUX  CMecuTenen.
[JocTynHOCTb 3TOM  GYHKUMM  33aBUCUMT OT  MOAENM
aHanu3artopa.

KombuHauua AByxnopToOBOM KanubpoBKM U YHKUMM
nckntodeHma uenu. Nossonaer namepATb KOMMJEKCHble
napameTpbl nepesayn u OTparKeHus, B ToOmM yncne dasy u
B3 kKoadpPuumeHTa nepepaun cmecutensa. Mertog
Tpebyet npuMeHeHuA OOMNONHUTENbHOrO
KanMbpoBOYHOro cmecnTena ¢ GuAbTPOM M reHepaTopa
4yacTtoTbl retepoauHa.  JlOoCTynHOCTb 3TOU  GYHKUUM
3aBUCUT OT MOZeNU aHanusaTopa.

MeTos KanubpoBKM, WMCMONb3YEMbBIN NPU U3MEPEHUU
CMecuTeNien B pexmme CMeLLeHma YyactoTbl. Kanmbposka
BbIMO/IHAETCA C MPUMEHEHMEe MeXaHWYeCKUX mep Wau
AKM. TpebyeT npuvmeHeHWA BHeELWHero u3mepuTena
MOLLLHOCTMH, noAKAo4aemoro K uUsSB nopTty
HenocpeacTseHHo, nnbo uepe3 nepexos USB/GPIB.
[JocTynHOCTb  3TOM  GYHKUMKM  33aBUCUMT OT  MOAENM
aHanusatopa.
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BeKkTopHasa KannbposkKa
cmecutenen

ABTOMaTM4ecKan
NOACTPOMKA YacTOTbl
CMeLLeHuns

Apyrune BO3MOXHOCTH

Yao6Hbi rpaduyeckunii
nHTepdenc

PacneyaTtKa un
CoxpaHeHue rpadmnKos

Moppeprkka OC Linux

YpaneHHoe ynpassieHue

SCPI

MeToa, KanMbpPOBKM, MCMONb3YEMbIN MPU BEKTOPHOM
namepeHun cmecutenenn. Kanmbposka BbINOAHAETCA C
npuMmeHeHne mexaHmnyeckmx mep nam AKM. JocTtynHoCTb
3TOM PYHKUMM 3aBUCUT OT MOAENN aHANM3aTOpA.

B pexume CMeLeHUss YacToTbl MPU  BbINOJHEHMUM
CKaNAPHbIX U3MEPEHMM NO3BOMSET aBTOMATUYECKM
noacTpamMBaTb 4acTOTy, KOMMEHCUPYs MOrpelHoCcTb
YCTAHOBKM BHYTPEHHEro reTepoguHa B WCCAedyeMOoM
cmecutene. [1ocTynHOCTb 3TOM (GYHKUMM 3aBUCUT OT
MoZeNu aHanusartopa.

MHTYUTUBHO  MOHATHbIN  rpaduyeckun  uHTepdenc
nonb3oBaTens obecneynmBaer ObICTPYO M NPOCTYHO
paboTy c aHanM3aTopom.

Bo3morKHa pacneyaTka rpapmKoB U AaHHbIX HA NPUHTEpe
o npeasapuTesibHbIM NPOCMOTPOM. Ana
npeaBapuUTeNnbHOro  NPOCMOTPA  UCMOANb3YIOTCA  TpuU
pa3nunyHbIX nporpammbl: MS Word, ycTtaHoBneHHas no
ymonyanmto B Windows nporpamma npocmoTpa
n306paxkeHunn, BCTPOEHHbIM B NPUNOXKeHne
S2VNAmacTep neyaTm. Bce OHM Nno3BoNAT
NPOCMOTPETb, COXPaHWUTb Ha JAUCKe UM pacnedvaTtaTb
rpaduKkum.

Monb3oBaTeslb MOXKET CKayaTb C CanUTa NPOU3BOAMUTENA
cneumanbHyto BepcuMilo  NporpammHoro obecnevyeHua
aHanu3aTopa, npegHas’Ha4yeHHYK A1A BbIMOAHEHMA Ha
KOMMNbIOTEpax apxuTekTypbl x86 nopg ynpasneHnem OC
Linux.

BHUMAHMUE! MoxeT noTtpeboBaTbcA TECTUPOBAHME A8
onpeaeneHmna COBMeCTUMOCTU C KOHKpeTHoM Bepcnent OC
Linux.

AnctaHuMoHHOe ynpasseHne ¢ nomouwblo KomaHa SCPI
(Standard Command for Programmable Instruments).
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COM/DCOM

MpoTtokon SCPl ocHoBaH Ha o06meHe TEKCTOBbIMMU
COOBLEHNAMN: KOMAHAbl NOCbIIAKTCA aHANU3aTopy, B
OTBET, eCcN NPeaycCMOTPEHO KOMaHZAOM, BO3BPALLAOTCA
AaHHble. Mpotokon SCPI goctyneH kak B OC Windows,
Tak n 8 OC Linux.

Ona poctaBkm KomaHg SCPI aHanmnsaTop Mcnonb3yet Asa
CeTeBbIX NPOTOKO/1a Ha BblOOP:

e npotokon HiSLIP (High-Speed LAN Instrument
Protocol) aTo cneuMannsnpoBaHHbIM NPOTOKOA ANS
N3MepPUTENbHbIX MHCTPYMEHTOB. B cnyyae
ncnonb3oBaHMAa npotokona HiSLIP, pekomeHayeTcA
MCNONb30BaTb CTAHZAPTHYIO 6ubnmnoteky VISA.
Bubnunoteka VISA — 370 6HecnnatHbii M LIMPOKO
MCNONb3yeMbIA MPOrPaMMHbIN UHTepdenc BBOAa-
BblBOAA B 061aCTM TECTUPOBAHMA N U3MEPEHNN;

e npotokon TCP/IP Socket moxer noazep»kumBaTbcs
6mMbnunoTtekomn VISA nnu HaNpPAMYIo
nporpammupyeTca Ha ntobom A3bike nan B Nobom
cpene, KoTopas noaaep»xusaet TCP/IP Socket.

[InctaHuMoHHoe ynpasneHne ¢ nomolubio COM/DCOM
(Component Object Model). MNpunoxkeHne S2VNA
coaepxut cepsep COM aBTOMaTM3auUMKM, KOTOpPbIN
npenocTaBNAeT NPOrpamMMHbIA UHTepdenc ANA Bbi30OBa
CBOMX (PYHKUUM CO CTOPOHbI Mporpamm nosab3oBaTens.
MpoTtokon COM goctyneH Tonbko B OC Windows.

AsTomatmsauyma COM ucnonb3yeTca, Koraa npuaoXKeHme
S2VNA 1 nonb3oBaTenbcKkaa nporpamma BbINOAHAKOTCA
Ha ogHom [1K. ABTomaTtmsauma DCOM wucnonbsyetcs,
KOrga no/b30BaTe/NbCKaa Mporpamma uM MNpuaoKeHue
S2VNA BbINONAHAOTCA Ha pasHbix MK, nogKkntoyYeHHbIX K
JIOKaNbHOM ceTu.

AsTOoMaTtusaumsa npubopa MoXKeT ObiTb AOCTUIHYTa Ha
nobom COM / DCOM-coBmecTUMOM f3blke MU cpeage,
BKAtoyaa Python, C ++, C #, VB.NET, LabVIEW, MATLAB,
Octave, VEE, Visual Basic (Excel) n gpyrumx.
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YcTpoiicTBO M NpUHLMN paboTbl

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

N3meputenbHbih  6N0K  mMAM  Komnapatop  obecneynBaer  PpopmupoBaHMe
30HAMPYIOLWLErO CUFHana B LUMPOKOM AMana3oHe 4YacToT M MOLWHOCTEN C
nocneayloWmnmMm BblaeNeHMeM MaJatollero, npolieawero 4epes uccnegyemoe
YCTPOWMCTBO U OTPAXKEHHOIO OT €ro BXOA0B CUTHa/0B, POPMUPOBAHMEM HAMPAKEHUN,
NPONOPLMOHANbHbIX 3TUM CUFHaNaM C NMOMOLLBI NPUEMHMKA C npeobpasoBaHuem
YacToTbl U NpeaBapuUTenbHyto LMdposyto 06paboTky. MpuHUMN AENCTBMA OCHOBAH Ha
N3MEPEHUN OTHOLUEHMA aMMAUTYA M Pa3HOCTU a3 CUrHaNa MUCTOYHMKA M CUTHANOB
npoLweawero MAM OTPA*KEHHOro OT wuccnegyemoro ycTpoinctea. OKOH4YaTenbHbIM
pacyeT M oTobpaxkeHne pPe3ynbTaToB M3MEPEHUN KOMMEKCHbIX KO3dPUUMEHTOB
nepegayn n oTpaxKeHus, Kak GYHKUMIO OTHOLWIEHWA amnauTya, M pasHocTu ¢a3 ot
YaCTOTbl UICTOYHWUKA CUTHANA, BbINONHAET BHELWHWUIN yNPaBAAoWKMi KomnbioTep. CBA3b
C KOMMbOTEPOM OcyLLecTBnaetca yepes USB-nHtepdenc.

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

AHanuszatop ob6beauvHAET B OAHOM KOpMyce: reHepaTopbl WUCMNbITaTENbHOMO U
reTepoAMHHOr0 CUrHANO0B, aTTEHIATOPbl PEryJIMPOBKU MOLLHOCTWU, HanpaBiaeHHble
OTBETBUTE/IN, MHOTOKaHaNbHbIN NPUEMHUK, 60K ynpaBieHMa Ha 6a3e CUrHasbHOro
npoueccopa n 610K NUTaAHKUA.

YnpouieHHas CTPYKTypHas cxema [ABYXNOPTOBbIX aHa/NM3aTOPOB MNpPMBEAEHa Ha
PUCYHKE HUXKe.
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@ lenepaTop lenepaTop Port 1
10 MIy, OMNOpPHOM rerepaguHHOrC HanpaeneHHbie @
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reHeparTop BOMHE BOJIHE
AUX Inl +
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leHepaTo R1 A
@ Boabtmetp parop Hie-| ATTeH0aTOp Hi HommayTaTop
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@ cCHMrHana =Er <&
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OTEETEMTENM
HOMMBHKOTE MMTaHKA
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PucyHoK — CTpyKTypHas cxema aHa/nM3aTopoB
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LT,

LUBC — undpoBon BbIMUCANTENBHDBIN CUHTE3aTOop, [ — onopHbIY reHepaTop LBC,
N® — nonocoson punbTp, CH - APOOHO-NEPEMEHHbI CUHTE3aTOpP YacTOoT,
®PAMNY — pasosada aBTONOACTPOMKA YacToTbl, 'YH — reHepaTop, ynpaBnsaemblii
HanpsA)KeHnem,

Y —ycunutensb

PucyHoK — CTpYKTYpHas cxema reHepaTopa UCNbITaTe/1IbHOro CMrHana

[eHepaTop MWCMbITAaTeNbHOrO CUrHana BKAOYAT B cebA wumpokononocHbii [YH.
YnpasneHne 4vactotor YHa ocywectBnaetrca ¢ nomouibto cxembl PAMY, KoTopas
NOCTPOEHa Ha 6a3ze MMKPOCXeMbl LEeOYUCNIEHHOIO CMHTEe3aTopa YactoT (Integer-N).
[Ona nonyvyeHmMa MenKoro wara yCTaHOBKM YacTOTbl MeXAy ONOPHbIM reHepaTopomM U
CUHTE3aTOPOM YCTaHOB/EH UMPPOBOM  BbIMUCAUTENbHbLIA  cuHTe3aTop  (DDS).
MepeKkpbiTe AnanasoHa pPaboymx 4acToT OCYLLECTBAAETCA NOCPEACTBOM YMHOMEHMUA
nnn peneduna 6asoBoro amanasoHa MYH ¢ nocnepytowern ¢unbTpaumen NoboyHbIX
COCTaBNIAOLLMX CMEKTPA BbIXOAHOTO CUrHana. [eHepaTop reTepoaAMHHOrO CUrHana,
HeobxoaMmbil  ans paboTbl  MPUEMHMKA, UWMEET  aHAJIOTUYHBbIM  MPUHUMN
dopmupoBaHMAa 4YacToTbl. Ha ero nnate KOHCTPYKTMBHO PACMOJIOXKEH OMNOPHbIN
reHepaTtop ¢ $a3o0BOM aBTONOACTPOMKOM NO YACTOTE OT BHYTPEHHEro WU/N BHELUHEro
onopHoro reHepatopa 10 Mly. OnopHbIN reHepaTop M300parkeH Ha CTPYKTYpHOM
cxeme NpnbopoB., Kak BCMOMOTaTeNbHbIM.

YnpaBneHne ypPOBHEM MOLLHOCTU UCNbITaTENbHOIO CUIHana OCYLLECTBASAETCS
NPOrpaMMMpPyeMbIM  aTTEHIOATOPOM, BXOAAWMM B CUCTEMY aBTOMAaTUYECKOM
PEryANpPoOBKM MOLWLHOCTM B KayecTBe BbIXOAHOrO MWCMNONIHUTENbHOIO 3/1eMeHTa.
OcnabneHne aTTeHaTopa YCTAHAB/NMBAeTCA B 3aBMCMMOCTM OT  3aZaHHOTO
No/Ib30BaTE/IeM YPOBHA MM AMana3oHa YpPOBHEM MOLLHOCTM npubopa Ha Bbixoae
M3MepUTENbHOro NopTa.

[Ona “3MeHeHWs HanpaBAeHUA 30HAMPOBaAHUA, HeobxoaMmoro AnA onpeaeneHus
MapameTpoB MHoronopTtoBbix MY 3a 04HO MOAKNHOYEHWE, B CXeme NpeayCMOTpPEH
KOMMYTATOp MCMbITaTe/bHOrO curHana. KommyTaTop no3BonAeT nociefoBaTeslbHO
BO BPEMEHW NoJaBaTb CUrHaN Ha OAUH M3 MOPTOB aHanm3aTopa. /lloboi NopT MoXKeT
paboTaTb B KAYECTBE UCTOYHWUKA UAM NPUEMHMKA CUTHANa.

BblaeneHne MamepuTeNnbHbIX CUTHANI0B OCYLLECTBAAETCA C NMOMOLLbI HanpaBiEHHbIX
OTBETBUTENEN. ITU CUrHaNbl, COOTBETCTBYIOWME MNAJAOWEN U OTPAXKEHHON (Mau
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npoweawen  4yepes  uUccieayemoe  YCTPOWMCTBO)  BOJIHE,  NOCTynawT B
cynepreTepoamHHbIA MHOrOKaHa/lbHbIA MPUEMHUK, B KOTOPOM OCYLLECTBASETCA MX
NepeHoC Ha MNPOMENKYTOYHYIO YacToTy M dunbTpauma. Mocne PunbTpaumm curHanbol
MY nocrtynatot Ha AUM, rae npeobpasytotca B uudposyto dopmy. [danbHenwan
obpaboTka curHanos (PunbTpauma, wusmepeHve pasHocTM a3, U3MepeHue
amMnAnTyAbl) NPOMU3BOAMTCA B CUrHANbHOM Npoueccope. MameputenbHble GUAbTPLI Ha
NPOMENKYTOYHOM YacToTe ABAAOTCA UMPPOBLIMU U UMEIOT MONOCY NPONYCKaHUA KaK
YKas3aHo B Tabnuvue B CAPaBOYHbIX TEXHUYECKMX XapaKTepuctmkax B n. Cepuu
npn6opoB. MHOroKaHaNbHbIN NPUEMHUK UMeEET 4 MAEHTUYHbIX KaHana npuema (no 2
KaHana Ha oguH nopT). OAMH U3 KaHanoB (ONOPHbIM) obpabaTbiBaeT CUrHan
najaloweinr BOJIHbI, BTOPOM (M3MEPUTENbHbLIM) — CUrHan, npoweawnii  4vyepes
nccneayemoe YCTPoMCTBO MW OTPArKEHHbIN OT ero BxoaoB. ONOpHbIA KaHan npuvema
MAN ONOPHbLIM NPUEeMHUK obo3HayaeTca OyKBOM R ¢ MHAEKCOM, COOTBETCTBYHOLWMM
HOMepy nopTa. M3meputenbHbli KaHan Npuema UAU U3MEPUTENbHbIN MPUEMHUK
0603HavaeTca NaTMHCKMMKU BykBamu A n B.

BonbTmeTp NOCTOAHHOIO HaNpPAXXeHUA

OnuMoHaNbHO Ha HEKOTOopble MOAENV aHanu3aTopoB cepun KobanbT MoXKeT 6biTb
YCTaHOB/IEHA NJiaTa ABYXKaHa/IbHOTO BOJIbTMETPA MOCTOAHHOrO TOKa C ABYyMA
nepekntoyaeMbiMn AnanasoHamu. MoapobHoe onucaHue AaHHOW QYHKUMKM CM. M.
Bo/ibTMETP NOCTOAHHOIO HaNPAXKEHUA.
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Mpamoi gocTyn K npueMHUKam

Mopaenn aHanusatopos O63o0p 814/1, Kobanbt C2209 n C2220 nepembldKu Ans
NPAMOro [ocCTyna K npuemHukam. MoaobHaa cxema NOCTPOEHMA aHANM3aTOPOB
NO3BONAET  OCYWeCTBAATb KOHPUrypauuw AnA  NPOBeAeHUA  CneumasnbHbIX
N3MepuTeNbHbIX 334a4. B TpakT reHepaTopa MCNbITAaTe/IbHOTO CUrHasia U NPUEMHMKA
MoryT ObITb BBeAeHbl AOMOJIHUTENbHbIE YCUAUTENWN, ATTEHHATOPbI, Pa3NUYHbIe
bunbTpyowme nan cornacyowme Uenu A Kaxaoro us nopToB, OAHOBPEMEHHO
obecneymBatolLMe ONTUMANbHBIN pexXum paboTbl Mccnegyemoro YCTPOMCTBA BO
BpemMA namepeHun, 6an3KMA K peasibHOMY NPUMEHEHUIO, U MPUEMHUKOB npubopa.
MoapobHoe onncaHne AaHHOW GYHKUMM CM. M. [TpAMOIM A0CTYN K NPUEMHUKAM.

|
| leHepaTop :
| | venbiTaTenbHoro
| CUIHanNa :
| J HanpaeneHHbie :
| @ OnopHbli || MsMepUuTEnbHbIM @ oTEETEMTEM I
| MpHERMHKMH MpHERMHKH [
| |
| !
I *“ !
' |
' |
R —— — - — — — — — » -
v 1 v o
REF SOURCE MEAS  Portl

PucyHoK — Cxema nNpsiMoro AocCTyna K NpuemHMUKam
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MNoaknoueHMe moayneit pacliMpeHUA YacTOTHOro AManasoHa

Mopgenu aHanmsatopoB Kobanbt C4209 n C4220 nepemblUKM, PacnosiOXKEHHble Ha
nepeaHer naHenwn, ANA NOAKAOMEHMA pacwmpuTenen no 4yacrorte. Pacwmputenu
npeacTaBnAloT cobon BHewHMe npeobpasoBaTtenu, MMeloWMNe KOaKCUMaibHble WM
BOJIHOBOAHblE COeAUHUTENN N NepeKpbiBatowme gmanasoH 4Yactot ot 18 go 110 Mu.
JNeKTponuUTaHMe paclMpuTenei  OocCyLLecTBnsieTcA OT  aHanu3atopa. Cxema
NOAKNOMEHUA MPUBEAEHA Ha pPUCYHKax HUXKe.. [logpobHoe onucaHue AaHHOM
GYHKUMM CM. N. PacluMpeHune YacToTHOro AnanasoHa.

lexepaTtop
MCNBITATENBHOIO
CHrHana HanpaenexHble
OnopHbii npuemunk R1 OTEETEMTENM
Aun>< YIY @ J
f 3

HamepuTenbHolii npuemHuk A

| |
| [
[ [
I |
[ |
' |
: |
| |
' |
: — DsP | ALLH>< VY @ 4—‘ :
l |
| |
' |
| |
' |
' |
[ [
| .

»
leTepogmH
- HMecTourmk
MUTaHKA
4t ——————# - — — — - *E SR BH - — — — — — — — — — — — — =
== ¥
Extenders 1 DC out U Port 1
R1 LO1 A

PUcCyHOK — AHanM3aTOp C BO3MOXHOCTbIO PaclUMPEHNa AManasoHa 4yacToT
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Control DC Input IF LO IF RF
for TFE for FEV Ref IN Test IN

Moayne paclwuvpeHna YacToTHOro guanasoHa

i Test Port 1

PucyHoOK — MNoaKkntoueHe moayna pacluMpeHma YacTOTHOrO AManas3oHa
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MpuHUKMN n3mepeHna S-napameTpos

Bce namepuTenbHble NOPTbl aHaNAU3aToOpa OAMHAKOBbLI, KaXXAbl M3 MOPTOB MOXKET
ObITb UCTOYHMKOM TECTOBOrO CUrHana (CTMmyna) u U3MepuUTeNbHbIM MPUEMHUKOM.
Nccnepyemoe yctpoiictBo (MY) nogkntovaetca K nopTam aHanusatopa. AHanusartop
Bo3gencTByeT Ha WY cTumynom yepes nOPT-UCTOYHUK. [lpu 3TOM BCe MNOPTbI
aHanM3aTopa, BKAKOYAA MNOPT-UCTOMHUK CTUMYMa, PaboTaloT B peXuMme npuema.
YacToTa cTMMyna M3MeHAeTCA B 3a4aHHOM AMana3oHe JUCKPETHO OT TOYKM K Touke. C
MOMOLLbIO NMPUEMHMKOB, B KaXKAOW YaCTOTHOM TOYKE aHanM3aTtop OAHOBPEMEHHO
namepsaeT amnautyay v ¢asy BoNHbI, npoweaweit yepes MUY 1 oTparKeHHOW OT Hero.
OHM cpaBHMBAKOTCA C BeAMYMHOM M $Ha3oM nagatouen BoaHbl CcTUMyna. Ha ocHoBe
3TOr0 CpPaBHEHMA aHanNM3aTop BbluMCAAeT S-napameTpbl MY B KarKgoi YaCTOTHOM
TOYKE. (CM. PUCYHOK HUMKE).

H
crotnmK MNagaowan MNepepaHHan

BOALS | BonHa

Hccnepyemoe
YCTPOMCTED

{OTpameHHan BonHa

PucyHok — lMagatowan, oTpaKeHHaa 1 nepedaHHas BOHA

S-napameTp npeacraBnseT coboi OTHOWEHUE MeXAY KOMMAEKCHbIMU BeaMYMHAMMU
[ABYX BO/H:

Boixossiiast BoJiHa Ha IIOPTY M
Smn =

BxoJdlas BosiHA HA IOPTY N

Mpwn ycnosum, 4TO BXOAALLLAA BOJIHA HA BCEX MOPTax paBHa HYAtO , KDOMe nopTta n, rae
m, n —Homep nopta UY.

Ana asyxnopTtosoro MY aHanmsatop nsmepser NoHy MaTpuULy paccesaHus:

S11  $12

5= s21 s22

7

roe S11 — KOMNEKCHbIM KO3PPUUMEHT OTparKeHUA oT nopTta 1, S22 — KOMNAEKCHbIN
KO3 PMUMEHT OTparKeHUA oT nopTta 2, S21 — KOMNAEKCHbIA KO3pPULMEHT NPAMON
nepegaun (M3 nopta 1 B nopt 2), S12 — KOMNAEKCHbIN KO3dPULMEHT obpaTHOM
nepegaym (M3 nopta 2 B nopt 1).
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N3mepeHne MONIHOM MaTpuubl PacCceaHMAa B aHanM3aTope MpPoM3BOAMTCA 3a OAHO
noaxkntoveHme UY.

Ona nameperHunsa napamerpos S11, S21 tectoBbi NopT 1 ByaeT ABNATLCA UCTOYHUKOM
curHana. Mapgatowan u oTparKeHHan BOHbI byayT namepAtTbca noptom 1. MNMpowealwan
BO/IHa ByAeT namepAaTbcAa NnopTom 2.

Ona unamepeHua napametpoB S12, S22 TectoBbii nopTt 2 byaer paboTaTb Kak

MCTOYHUK curHana. Magatowan M oTpakeHHaa BOJIHbI ByayT U3MepATbCA MOPTOM 2.
Mpoweawasn BonHa byaet nsmepatbca noptom 1.
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0606weHHan Mepapxma UsmepeHumn

B npouecce paboTbl aHanusaTopa MCNONb3yeTCA C/eaylowas Mepapxma CpeacTts
namepeHua, 06paboTkn 1 oTobpaxkeHna MHPopmaLmm (CM. PUCYHOK HUKE):

e annapaTHas 4acTb aHanu3aTopa NpPOM3BOAUT PaAMOYACTOTHbIE M3MEPEHUS
napameTpos MY 1 BbINONHAET NePBUYHYIO 06PabOTKy pe3yNbTaToB U3MEPEHUIA;

® Nporpamma ynpaeneHuA (noctaBnsdemas B KOMMJIEKTE C aHaA/N3aTOPOM)
KOHTPO/INPYET PaboTy KOMMNOHEHTOB aHANM3aTOPa U BbINO/IHAET OKOHYATE/IbHY0
MaTemaTMyecKyto 06paboTKy M oTobparkeHne pe3yibTaToB U3MEPEHUN.

Mporpamma yNnpasneHMa

& OrHO Nporpammbl -—mx
Ouarpamma 1 Owarpam.2 | Quarpam.3
OkHo :
kaHana 1 Mpaduk 1 rpad}ti."" ‘ Tpajuk 4
3 I.I' o "\ ., IIII 3
sTpapur 3| ¥ I.-w'h Oprakbl
ynpaeneHUA

Ourarpamma 1
s Trace 1

]' EL

¥ ¥ 3 ¥ T 3 3 B 3 - " gt gV 7]

1"—"|.I'II'IEIFJEITHEIFI YacTb
dHanu2artopa

Hy

|
s

PucyHok — Mepapxus cpeacts namepeHmsa, o6paboTku n otobparkeHns MHpopmaumm

Mporpamma ynpasneHus oTobparkaeTcs Ha 3KpaHe YynpaBAAlOLWEro KommnbioTepa B
BMAE OKHa NPOrpammbl, KOTOPOE COAEPHKUT:
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® OKHO KaHana — rpaduyeckas ob6nactb, B KOTOpPOM oOToOparkaetca KaHan.
MoapobHoe onncaHue opraHoB ynpasaeHusa cMm. nN. OKHO KaHana;

e OpraHbl YNpaBAeHUA: CTPOKA MEHI0, CTPOKa COCTOAHMA aHanM3aTopa W MnaHenb
NPOrpamMmmHbIX KHOMOK. [MoapobHoe onucaHuMe OpraHoB yMnpaBAeHUs CM. .
MHTepdelc nporpammbl.

KaHan — 3TO noruyeckuit aHanmMsaTop, CO34aHHbIA NPOrpamMoN ynpaBaeHMA ANs
NpoBeAeHNA M3MEPEHUN UCCeayemMOoro yCTPOMCTBA C 3agaHHbIMM NapameTpamu.
Mporpamma ynpasieHMA aHANU3aTOPOM nNoALepKMBAEeT OAHOBPeMeHHO a0 16
KaHanos, 06pabaTtbiBas Mx No oyepean. Takum obpa3om, 0gHO M TO Ke nccnegyemoe
YCTPOMCTBO MOXKET OblTb nocnegoBaTeNbHO UM3MepeHO 16 NorMyecknmu
aHanNM3aTopamu C UHAMBUAYANbHBIMU HACTPOMKAMM.

HacTponKkn KaHana:

® TN CKaHNPOBAHUA,

® N1ana30oH CKAaHNPOBAHNWA,

® KO/NYeCTBO TOYEK U3amepeHuna,

® MOWMHOCTb CTUMYNTUPYIOLLETO CUrHaNg,

® HAaCTPOWKU TpUrrepa;

e nonoca [1Y;

e KannbpoBKa;

® ycpeaHeHWe pe3yibTaTOB U3MEPEHUN.

Pe3ynbTaTbl M3MEPEHUA UCCNEAYEMOrO YCTPOMCTBA B KaHajne OToOparkaloTcA Ha
rpaduKax.

MpaduK — nocnegoBaTeNIbHOCTb M3MEpPEHHbIX (rpaduK AaHHbIX) UAW 3aNOMHEHHbIX
(rpadmk NnamATK) aHaNM3aTOPOM TOYEK AAHHbIX, COEANHEHHbIX TMHUEN.

MapameTpbl rpadpumka:

® UamMmepAaeman sennvmHa,

e dopmat 1 macltab otobpaxKeHus;

® NCNOJZ1b30BaHMWE NAMATU U MPUMEHEHHAA MATEMATUKA,

® Cr/iaxXmBaHHUe.
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K rpadmKky MoXHO NpUMeEHUTb GYyHKUMM 1 NpeobpaszoBaHma:

® MapKepbl N MapKepHble BblMUCIEHUA,

KOMMEHCALNU 3NEKTPUYECKON ANNHDI,

cmelleHme ¢asbl;

npeobpa3oBaHMe BO BPEMEHHYI0 06/1aCTb;

npeobpa3oBaHMe S-NapameTpoB;

® [IONYCKOBbIA KOHTPO/b.

B KarKaom OKHe KaHana MoXKeT oTobparkaTbca oAHOBPEMEHHO Ao 16 rpadukos. Ona
ypobcTBa pasmelleHna rpaduKOB B OKHE KaHasla Wcnoab3yeTca guarpamma. B
COOTBETCTBMM C HACTPOMKAMWU MONb30BaTENA FPAPUMKM MOTyT pasmMelaTbCA KaK B
OLHOW AmarpaMmme, Tak W TPYNnNMpPoOBaATbCA B pPasHbIX guarpammax. oppobHoe
onncaHue paboTbl C Anarpammamm cm. n. PasmeleHune rpadurKos.
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BHyTpeHHAs 06paboTKa faHHbIX

Ha pucyHKe HUKe nokasaHa 610K-cxema npouecca BHYTpPeHHel 0bpaboTKM AaHHbIX
aHanusartopa. MogpobHoe onncaHue yaaneHHoro AoCTyna K BHYTPEHHMM MaccuMBam
[AQHHbIX CM. B M. BHYTpEeHHWe MaccmBbl ZaHHbIX PYKOBOACTBA NO NPOrpammmpPOBaHUIO.

BHyTpeHHFIFI o6pa60TKa AadHHbIX aHa/1n3aTopa COCTOUT N3 Ceayrounx asTanos:

e NamepeHune — nprvem 1 npeobpasoBaHNe N3MEPAEMbIX aHANOTOBbIX CUFHANOB B
KOMMNAEKCHble AaHHble MamepeHun. MNMpuemHnkn R1 M R2 npuHUMAlOT cUrHan
najatower BOJIHbl, MPUEMHUKM A U B NPUHMMAIOT CUrHAN, OTPA*KEHHbIN OT
TECTUPYEMOrO YCTPOMCTBA WAM npoweawnin yepes WNY. AHanorosble CUrHanbl
N3MEPEHNI NEepPeHOCATCA CMecUTens sMmn NpuemHukoB Ha MY, npeobpasyroTca ¢
nomoubto AUM B undpposyto ¢opmy M nepepatoTca Ha npoueccop obpaboTkm
curHanos. lMNpoueccop BbINOAHAET AUCKPETHoe npeobpasosBaHne Pypoe (AMNP)
curHanos Y. Monoca nponyckaHua MY aHanmMsatopa 3KBMBANEHTHA LWUPUHE
nonocbl punbtpa ANP (noapobHee cm. n. MpuHumMn paboThl);

e YcpeaHeHue — OYHKUMA ycpeaHAeT M3MepeHHble [JaHHble MPMEMHMKOB 3a
33aHHOE KO/IMYECTBO LMKNOB CKaHMpoBaHWA (noapobHee cm. N. YCTaHOBKa

ycpeaHeHus);

e KannbpoBKa NpUEMHUKOB — TMpOLLECC MO3BOJIAET CKOPPEKTUPOBATb YCUAEHUE
OTAENbHbIX MPUEMHUKOB NpPU abCoNIOTHbIX M3MepeHusax (cm. n. KanmbpoBska

NPUEMHUKOB);

e BbluucneHue S-napameTpOB — pacyeTr OTHOoWeHMA MeXady KOMNNEKCHbIMUA
BEMNYNHAMUN [OABYX CUTHANOB NPUEMHUKOB (CM. n. MNpuHUMN mnsmepeHua S-

napameTpos);

L ﬂonyquMe Ka.ﬂM6pOBO‘-IHbIX AdHHbIX — U3mepeHne n CoxpaHeHne B NaMATU
KOMNAEKCHbIX AaHHbIX Ka}'IM6DOBO'~IHbIX mep (CM. n. Metogsl 1 npoueaypsbl

KannMbpoBKM);

e Pacuet KanubpPOBOYHbIX KO3IPPUUMUEHTOB — BbIYUC/IEHME NPOU3BOAMTCA Ha
OCHOBE [IaHHbIX N3MEPEHNIN KaNMBPOBOYHbIX MEP B COOTBETCTBUMU C BbIOPAHHbIM
METOAOM  Ka/JMbpoBKWU. PaccumMTaHHble  KOMMIEKCHble  Ka/MbpoBOYHble
KOapUUMEHTbI coxpaHstloTca B namaTu. [locne pacyeTa KaMBpPOBOYHbIX
KO3pOUUMEHTOB JaHHbIe U3MEPEHUI KannbpoBOUYHbIX mep yaanstortca ( cm. n.
CucremaTtmnyeckme olnbKM u3mepeHus);

e KoppeKuma — npouecc npuUMEHEHUss KannbpoBOYHbIX KOIPDUUMEHTOB K
HeobpaboTaHHbIM S-napameTpam. [lpouecc WCKAKYaeT cucTemaTUyecKkue
NOrPeWwHOCTU WU3MEPEHUsi,  BHECEHHble aHa/an3aTopoOM U WU3MEPUTENbHOWN
yCTaHOBKOWM (cm. n. MeToabl n npoueaypbl Kannbposku);

e YaoNMHeHMe nopta — matemaTuyeckas QyHKUMA MOLENNPOBAHMA, B KOTOPOM
KOTOPbIA MMUTUPYeTcA AobaBneHne UK yaaneHue NUHUA Nnepeaadn 3aAaHHoM
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OJINHbl ONA Ka)KAOoro TecToBOro MnopTa, YTO CMeLWaeT OMOPHYI MJIOCKOCTH
KaNMBpPOBKM Ha ANIMHY 3TON AUHUKU(CM. N. YA/IMHEeHWe nopTa);

MNpeobpasoBaHMe wuMnegaHca nopTra —  MatemaTuyeckas  QyHKUMSA
MOAENNPOBaHMUA, BbIMUC/AIOLWLAA U3MEHEHME S-MapameTpoB, M3MEPEHHbIX Npu
ONOPHOM WMMMeaaHce MOPTOB, NMPU MNPOM3BONbHOM W3MEHEHUM MMMe[aHCa
noptos (cm. n. MpeobpasoBaHne MnNeaaHca NopTa);

UcknioueHue uenu — matemaTtmyeckan GyHKUMA MOAENNPOBAHUSA, YCTPaHAOLLAnA
BAMAHNE HEKOTOPOW BUPTYaNbHOM LIENU M3 pe3y/ibTaToB U3MepeHus (cm. n.
NcKkaoueHne uenu);

BcTpauBaHMe uenu — matematmyeckaa GyHKUMA MOAENMPOBAHUA, BHOCALLAA
BAMAHME HEKOTOPOW BUPTYyaNbHOW Lenu B pe3ynbTaTbl U3mepeHua (cm. n.
BcTpamnBaHue uenwu);

O6bwee npeobpasoBaHMe S-napameTpoB —  MaTeMaATUYECKMA  METOA,
npeobpasoBaHMAa MaTpuubl S-napameTpoB B Matpuuy Z, Y, T, H, ABCD -
napametpoB. (cm. n. Obuiee npeobpasoBaHue S-napameTpos);

Bblbop uamepeHMN — PyHKUMA NO3BOMAET BblOpaTb ANA OTOOpParkeHusa Ha
rpaduke M3mepsieMbln S-napameTp WAW [aHHble npuemHuKka (abcontoTHbIe
nsmepeHus). [OaHHble anAa  rpaduka  BbibMpaloTca M3 maTpuupbl
KOPPEKTUPOBaAHHbIX S-MapaMeTpoB WM MATPULbl KOPPEKTUPOBAHHbIX AAHHbIX
NPUeMHMKa (CM. N. YCTaHOBKA M3MepseMblx NapameTpos);

Mamarb FIFO — namATb, B KOTOPYIO KOMNMPYIOTCA KOMMAEKCHbIE AaHHbIe TEKYLWNX
namepeHun (S-napameTpbl MAW  [daHHble MNPUEeMHMKAa). B nporpammHom
obecneyeHMM aHanM3aTopa MMEETCA oyepenb AYEeeK MNaAMATM ANA XPaHeHus
namepeHunin. Kaxkapin rpadpmk MoXKHO COXpaHUTb A0 8 pa3 B CBOOOAHbIE SYENKM .
Mpn 3anonHEeHWN BCeX AYeeK oyepeaHoe COXpaHeHue yAandeT camble CTapble
AaHHble. B nocneaytowmx atanax o6paboTkM AaHHble NamaTu obpabaTbiBatoTca
napannenbHoO C AaHHbIMWM M3MeEPEHMN. Hanpumep, BKAIOYEHWE CrAAXKUBAHUA
BAMAET KaK Ha rpaduKmM AaHHbIX, Tak U Ha rpadpukm namatm ( cm. n. PyHKUMA
namaTu rpadmkos);

MarematuKka — maTemaTUyeckme onepaLmm Mexay M3MepeHHbIMW AAaHHBIMU U
AQHHBbIMUY B NamATU. Npn NCNONb30BaHMM HECKOJIbKMX AYeeK NamATK onepauma
BbIMOMIHAEGTCA C aKTMBHOM AYeWkon. JocTtynHble ¢yHKunn: pobasneHue
M3MEPEHHbIX JaHHbIX K JA3aHHbIM MNAaMATW, BblYUTAHME [AHHbIX MNAMATU U3
M3MEPEHHbIX [AHHbIX, YMHOXeHWe/aeneHne U3MepeHHbIX AaHHbIX Ha AaHHble
namaTn. Pesynbtat onepauymm 3ameHAeT M3MepeHHble AaHHble (cm. n. PyHKumA
namaTu rpadmKos);
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e JNleKTpPUUYECKana 3ajdepXKKa — MaTemaTtmyeckas OYHKUMA MOLENMPOBaHUS,
KOMMNEHCUPYIOLW,AA 3/1EKTPUYECKYIO A/IMHY UCCIeQyeMoro yCTpoicTea. B otanune
OT MeToAa YA/NMHEHUA MopTa AaHHbIN MeTo4 NPUMEHAETCA UHANBUAYANbHO ANSA
Kaxkaoro rpadmka (cm. n. YCTaHOBKA 3/IEKTPUYECKOM 3aAEPKKN);

CmeweHue ¢asbl — maTemaTuyeckan GyHKLMA MOAENNPOBAHUSA, BHOCALLAA
nocrosiHHoe $a30Boe cMmeleHne rpadmKa (Cm. n. YcTaHoBKa cMmellleHrs dasbl);

BpemeHHasa 061acTb — maTemaTmyeckas GyHKUUS MOAENMPOBaHUSA,
npeobpasytolLan N3MepeHHbIN B YaCTOTHOM 061acTy S-napameTp B OTKAMK
nccaeayemon Lenm Bo BpemeHHol obnactu (cm. n. BpemeHHas o6aactb);

Cenekuma BO BpeMeHHOW obnactm — maTemaTuyeckaa  QyHKUUS
MOJAENMPOBAHNA, YCTPAHAILWLAA M3 YaCTOTHOM XapaKTepucTukn WY BausHue
N3MEPUTENIbHOW YCTAHOBKW, yAansAna HexenaTte/bHble OTKAUKU BO BPEeMeHHOW
obnactu (cm. n. Cenekumnsa Bo BpeEMEHHOM 061aCTu);

MpeobpasoBaHue S-napameTpoB — maTemaTnyeckas QyHKUMA MOLENMPOBAHUS,
npeobpasyowan W3MepeHHbI S-napameTp B C/Aeaylowue napameTpbl:
nmnegaHc (Zr) u agmuttaHc (Yr) npu U3mepeHun OTparKeHus, umneaaHc (Zt) m
agmutTaHc (Yt) npu um3mepeHun nepenayun, obpatHbi S-napametp (1/S),
nmnegaHc (Ztsh) n agmuttanc (Ytsh) npu MamepeHun WyHTa AMHUK Nepenayumn,
KomnnekcHoe conpsaxeHue (Conj) (cm. n. NMpeobpasoBaHme S-napameTpos);

dopmar — PpyHKUMA NO3BONAET BbibpaTb GOPMaT OTOOPAXKEHNA U3IMEPEHHDBIX
OaHHbIX Ha rpadumke (cm. n. YcTaHoBKa dopmara);

CrnaxxuBaHue — QYHKUMA yCpeaHseT coceAHne TOYKU rpaduKa CKONb3ALLUM
OKHOM (CMm. n. YCTaHOBKA Cr/1a*kuUBaHua);

YaepkaHue MuH/makc rpadmka — 31a pyHKUMA yAepKMBAET MaKCMMabHbIE UK
MUWHUMaA/IbHbIE 3HaYeHUA rpaduka (cm. n. YaeprkaHue rpaduka);

MHpgUuKayma — 310 npouecc 06paboTKM AaHHbIX A/1A OTOOpaXKeHMA UX Ha 3KpaHe
B Buae rpadpuka 3agaHHoro popmata. B coorBercTBMU ¢ dopmaTOM AaHHbLIX K
rpaprkam nNpuUMeHAeTca maclTabupoBaHMe, OcylLecTBaAemoe nyTem Bblbopa
MOJIOMKEHMSA M 3HAYEHUS OMOPHOMN NIMHUK U HacTpoeKk macwTtaba/ceTkn (cm. .
YcTaHoBKa Maclutaba rpadumka).
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Cepuu npubopos
B pa3aene onucaHbl pasnnyHbie cepum n Moaenun aHan3aTopos.

AHanu3aTopbl OT/INYAIOTCA APYr OT APyra YacTOTHbIM AManasoHOM, KOJIMYECTBOM
M3MEPUTENIbHbIX MOPTOB, PACMOJIONKEHHbIX Ha MepegHer MaHenun, Hanuunem
coeauHuTenen pns npaAMOro [AoCTyna K BXOAAaM W3MEPUTENIbHbIX W OMOPHbIX
MPMEMHUKOB, a TaKXe HaaMuMeM CcoeguHuTene Ana MNOAKAYEeHUA moaynen
paclwmpeHunsa Yyactotbl. ONUMOHANbHO HA HEKOTOpble MOAENN aHANM3aTOPOB Cepuu
Kob6anbT MoKeT bbITb YCTAaHOBAEHA NJaTa ABYXKaHA/IbHOIO BOJIbTMETPA MNOCTOSHHOIO
TOKa C ABYMSA NepeKto4aeMbiMM AMana3soHamMu.

Cepuun ABYXMOPTOBbIX aHA/IM3aTOPOB:

e 0630p-304/1
e 0630p-804/1, 0630p-814/1

e Cepua KomnakTt

e Cepusa KobanbT

[anee npueBeseHO onucaHWe YCTPOWCTBA M MPUHUMNA paboTbl, a TaKXKe MOKasaHbl
nepeaHMe M 3agHve MaHeNn KaXKAoro aHaAM3aTopa, a TaKXKe OpraHbl ynpaBaeHus,
PaCMNONOMKEHHbIE HA 3TUX NaHensXx.
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0630p-304/1
N3mepuTenu npegHasHa4YeHbl ANA W3MEPEHUN KOMMAEKCHbIX Ko3pduumeHToB
nepegayun u oTparkeHua (S-napametpoB) CBY-ycTpOMCTB B KOAKCMA/IbHbIX TPAKTax C

coeguHutenamum tmna N (50 Om), Tuna N (75 Om), Tmna lll n Tuna VIl no FOCT PB
51914-2002.

O6nactb nNpuMMeHeHWs — TMPOBEPKA, HACTPOMKa U pa3paboTKa pPasNUYHbIX
PAAVOTEXHUYECKMX YCTPOMUCTB B YC/NIOBMAX MNPOMbIWAEHHOrO NPOM3BOACTBA U

nabopaTopuii, B TOM 4MC/le B COCTaBe aBTOMATM3UPOBAHHbLIX WM3MEPUTENIbHbIX
CTeH0B.

Tabnuua — MonHoe ToproBoe HaMMeHoBaHWe, TN, 0603HaveHne n Homepa

N3meputenn KomnaeKcHbIX Ko3pPULUEHTOB Nepesaymn u oTparkeHus
OB30P-304/1

PernctpaumnoHHbIM Homep FocyaapcTBEHHOro peecTpa 37556-08

CBuaetenbCcTBo 06 yTBEPKAEHUM TMNA RU.C.35.018.A N2 31219
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CocrtaB
Tabnumua — PyHKUMOHANbHbIE OCOBEHHOCTHU
U3mepurtennb [Ounana3oH pabouunx yactor
[1ByxnopToBble Npnbopbl

OB30P-304/1 o7 300 Kly o 3,2 My,

N3meputens OB30P-304/1 paboTtaer nop ynpaBaeHMEM BHELIHEro nepcoHasbHOro
KOMMbIOTEPA C YCTAHOBNEHHLIM NMPOrpamMmmHbIM obecneyeHnem, KOTOpoe MpPoBOAUT
06paboTKy MHPOPMaLUM M BbINOAHAET PYHKLMUIO MONb30BATENbCKOrO UHTepdenca.
[Ona cBA3M C NepcoHasbHbIM KOMMbIOTEPOM Wucnonb3lyetcs uHTepdenc USB 2.0.
MepcoHanbHbIN KOMNbIOTEP HE BXOAUT B KOMMJIEKT MOCTABKMU.

KomMnnekT NocTaBKKM yKasaH B TabauLe HUKe .
Tabnnua — KomnaekT NocTaBku

HammeHoBaHue Konuuecrtso, wit

N3mepuTenb KOMNIEKCHbIX KO3PDULMEHTOB Nepeaaym u

OTparkeHusA 1
Kabenb ceteom 1
USB kabenb 1
KomnaKT-amck, cogepKaLinii:

e nporpammHoe obecnevyeHne 1

® PYKOBOACTBO MO 3KCMayaTaumu

® METOAMKY NOBEPKMU
dopmynsap 1
PykoBoacTBO NO aKcnayaTaumm 1
MeToaunKa nosepku 1

NMPUMEYHAHUA:
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HammeHoBaHue Konuuecrtso, wit

1 MNporpammHoe obecneyeHne COBMECTHO C
MOCTaBAATLCA Ha APYroOM HOCUTENE MHPOPMaLUK.

AOKYMEHTAUMen MoXKeT

2 Onuumu onpegenalOTca nNpu 3akase. [lepedyeHb OMUMK nNpeacTaBNeH B
Tabnuue Huxe.

3 PyKOBOACTBO MO 3KCMAyaTaLumn COAEPXHKMUT ABE HacCTu.

Mpnbopbl NO OTAENbHOMY 3aKa3zy MOryT KOMMAEKTOBaTbCA onumsamu (cm. Tabaunuy
HUXe ), HeobxoaumMbiIMM AnA pPaboTbl U MOBEPKM B U3IMEPUTE/IbHbIX TPaAKTax C
coeanHutenamu no NOCT PB 51914-2002:

e 50 Om t1n N;

e 75 Om T1n N (75 Om);

e 50 Om Tun 111 (7,0/3,04);

e 75 Om Tun VIl (16,0/4,60).

3T onummn MOTYT NCNOJ1b30BaTbCA I'IOTpe6VITeﬂF|MI/I AnAa HECKONTbKUX M3MepMTeﬂel7’l n

MmoryT ObITb 3aMeHEeHbl HA aHANOTUYHbIE.

Tabnvua — 1onoNHUTENbHbIE ONUUKU K UBMEPUTENAM

Ne HavmeHoBaHue 0O603HaueHue Konv::.fcmo,

1 DOnAa nsmepurensa B KOaKCMaNbHOM TpaKTe ¢ coeguHutenamm tun N
11 N3mepuUTenbHbI KOaKCUaibHbIN C503NMNM.01 1

' Kabenb, BUNKa-BUIKa 60 aHaNOrNYHbIN
12 N3meputenbHbIi KOaKCMabHbIM C503NMNF.01 1

' Kabenb, BUIKa-pO3€eTKA NM60o aHaNOrNYHbIN

CS503NF.1

13 KannbpoBoyHas mepa KOPOTKOro nmnbo 05K12S5—- 1

' 3aMblKaHUA, po3eTKa 000S3

nnbo 85032-60015

14 KannbpoBoyHas mepa Xon0CToro CO503NF.1 1

X044, PO3€ETKa
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1.5

1.6

1.7

1.8

2.1

2.2

2.3

HaunmeHoBaHue

KannbposouHas mepa
COrNacoBaHHan Harpyska, po3eTka

KannbpoBoyHas mepa KOPOTKOro
3aMblKaHUA, BU/IKA

KannbpoBoyHaa mepa X0/10CTOro
X043, BUNKa

KannbpoBouHas mepa
corniacoBaHHas Harpyska, BUaKa

Konuuecrso,
wT.

O603HaueHue

000S3
nnbo 85032-60014

CL503NF.1
nmbo 05K150-
C10S3
nnbo 85032-60018

CS503NM.1
nmnbo 055125
000S3
nmbo 85032-60016

CO503NM.1
nnbo 055121—-
000S3
nnbo 85032-60013

CL503NM.1
nnbo 055150—-
C10S3
nnbo 85032-60017

[na ncnonb3oBaHUA U NOBEPKU U3MEPUTENA C KOAKCMANbHbIM TpakTom N
(75 Om)

Onuumn cornachon. 1.1-1.8
Tabnnuypl

Apantep-nepexon oT Tpakta tun N
K TpakTy TN N (75 Om)
MWHUMaNbHbIMU NOTEPAMMU,
pO3eTKa-BUAKA

ApanTtep-nepexon oT Tpakta Tun N
K TpakTy TMn N (75 Om) ¢
MWUHUMANBbHBIMW NOTEPAMMU,
BW/IKa-pO3eTKa
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3.1

3.2

3.3

4.1

4.2

4.3

Konuuecrso,
wT.

HammeHoBaHue O603HaueHue

Ana ncnonb3oBaHUA U NOBEPKU USMEPUTENA C KOAKCUAZIbHbIM TPAKTOM

T™n I
Onuusa cornacHon.1.1-1.8
Tabnnupl
ApanTtep-nepexoA oT TpakTa tun N P350NF50EM.1 1
K TpakTy Tvn lll, po3eTKa-Bu/Ka
ApanTtep-nepexon oT TpakTa Tun N P350NM5O0EF.1 1

K TpakTty T1n lll, BUNKa-poseTka

Ana ncnonb3oBaHMA U NOBEPKU U3MepPUTENA C KOAKCUA/ZIbHbIM TPAKTOM
Tuna Vil

Onuusa cornacHon.1.1-1.8
Tabnnupl

ApanTep-nepexon, oT TpakTa TMn N P350NF75VIIIM.1
K Tpakty Tmn Vil ¢

1
MWUHUMANbHBIMW NOTEPAMMU,
pO3eTKa-BUAKA
ApanTtep-nepexoA oT Tpakta Tun N P350NM75VIIIF.1
K Tpakty Tmvn VIl ¢ 1

MWUHNUMANbHbIMU NMOTEPAMM,
BU/TIKa-pPO3€ETKa
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Pacnono<eHue opraHos ynpasneHna O630P-304/1

N3meputens O630P-304/1 paboTtaer nop ynpaBaeHUEM BHELWHEro NepcoHanbHOro
KOMMNbIOTEPA C YCTAHOBNEHHbIM NMPOrpaMMHbIM obecneyeHnem, KOTOpoe NpPoBOAMT
06paboTKy MHOPMALMN U BbINOAHAET GYHKUMIO MOMb30BATENLCKOrO MHTepdeiica.
[Ona cBA3M C NepcoHasbHbIM KOMMbOTEPOM wucnonb3lyetca uHTepdenc USB 2.0.

nepCOHaﬂbell\;l KOMMNbHOTEP HE BXOAUT B KOMNNEKT NOCTABKMU.

ﬂepe,u,H;m 1 3a4HAA NaHenun rlpM6opa npeacraBaeHbl Ha PUCYHKaX HUXKeE.

-

OBZOR-304/1 ™

FORT | W2e A4 78 e BF 35 V00 Max Awedl St Cistumge AT |

[>]PIANAR

PucyHok — MNepeaHsaa naHenb O630P-304/1
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NMepepHAa naHenb

@ U3meputenbHble NOPTbI CO CBETOANOAHBIMU UHAUKATOPAMU

O

PORT1 50n

MPUMEYAHUE

BHUMAHMWE!

N3meputenbHble  MNOPTbl  CAYXKAT  ANA  MNOAKNHOYEHUA
McCAelyemoro yCTpomncTea. MamepuTtenibHbIi NOPT BbICTYNaeT
KaK B KayecTse NCTOYHMKA MCMbITaTeNIbHOro
PaAMOYACTOTHOrO CUrHana, Tak M B KayecTBe MPUEMHMUKA
CUrHana oT Uccaelyemoro yCTpouncTaa.

MpU NOAOKNIOYEHUM K OOHOMY W3IMEPUTENBHOMY MOPTY
BO3MOKHO M3MEPEHME  XAPAKTEPUCTMK  OTpaKeHun
nccnelyemoro yCcTponcTsa.

MpX  MNOAKNIOYEHUM K 2-M  U3MEPUTE/IbHbIM  MopTam
BO3MOXHO  M3MepeHue BCeX 3/1eMEHTOB  MaTpuLbl
S-napameTpoB UCCeAyeMOro yCTPOMCTBa.

CBeTOAMOAHbIA  WMHAMKATOP  CAYXMT 448 WHAMKaAuMK
NU3MEPUTENIbHOTO MOPTa, KOTOPbIA ABNAETCA WUCTOYHUKOM
PaZMOYacTOTHOro CUrHana.

MpeBblweHne MaKCMMa/IbHOM BXOAHOM MOLLLHOCTH
pPaAMoYaCTOTHOrO CUrHaNA MAM MAKCMManbHOIO MOCTOAHHOIO
HaNpPAXEeHUA, YKa3aHHbIX Ha MepegHe MaHenun, MOXKeT
NPMBECTMU K BbIXOZY N3MEPUTENA U3 CTPOA.

@ Bbikntoyatenb NnUTaHuA

o

POWER

BbikntoyaTenb  NUTaHUA CAYXUT  ONnAa BK/Z1IOYEHUA /
BbIKZTIOYEHNA NUTAHNA U3MePUTENA.

BKAtoyeHMe UK BbIKAOYEHWE NMUTAHUSA BO3MOXKHO B Nt060M
MOMEHT BpemMeHun. [pn BKAKOYEHMN MUTAHUA U3MEpPUTens,
NOAKOMEHHOrO K KOMMNbIOTEPY, NpOorpammHoe obecneyeHune
NPOU3BOAUT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHWM  3arpyskM npubnmsutenbHo yepes 10 c
N3MepuUTeNb roToB K paboTe.
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MPUMEHAHUE

Mpn nepBOmM BKAKOYEHMM ABTOMATMYECKM  BbINOJHAETCA
npoueaypa ycraHoBkM apanBepa USB. YcraHoBKa pgpaisepa
noapobHo onucaHa B M. YCTAHOBKA MPOrpamMmmHOro

obecneyeHusa. [Mpoueaypa YCTAaHOBKM [ApaiiBepa MOXKET

noTpeboBaTbCs HAa HEKOTOPbLIX KOMMbIOTEPAX NPU U3MEHEHUMU
nopta USB.

@ Knemma 3azemneHus

|||—

Knemma MCcnosib3yeTca anda 3a3eMieHunA.

Ans npeaoTBpaLLeHnn NnoBpeXAeHUS oT
3/1EeKTPOCTATMYECKOrO paspsaaa cneayer COeguHUTb Kaemmy
3a3eMNIeHNA  Ha  KOpMyce UM3MepuTena C  KOprnycom
nccnelyemoro yCcTponucTsa.
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3aaHAA naHenb

@ CoepguHUTENb ANA NOAKNIOYEHUA Kabens nutaHua

BHUMAHMWE!

MoakntoveHMe K MNPOMbIWIEHHOM 3neKkTpocetn ~ 220 B,
50 lu.

B 3KCTPEHHbIX CUTyauuax, C Uenbio MpeaoTBpalleHmn
NOPaXKEHUA  INEKTPUYECKMM TOKOM WAW  ANA  ApYrux
aHa/NIOTUYHbIX LeNei cneayeTt BblAEPHYTb Kabenb nutaHua u3
CETeBOW PO3ETKU UM U3 PO3ETKM HA 3agHel NaHenun npmbopa.

SAMPEWAETCA nponsBoanTb coegyHeHUe UNN pasbeanHeHue
Kabena nuTaHUA NpU BKAOYEHHOM N3MEpPUTENE.

@ Bbixoa BHYTpeHHero onopHoro reHeparopa 10 Mry,

O

Ref Out
“— 10 MHz

Bbixog, 4N NOAKAKOYEHUA K  BHYTPEHHEMY OMOPHOMY
reHepaTtopy ANA CO343aHWA  eAMHOM  LWKajlbl  BPeMeHWU
(BpemeHHOW CUHXPOHM3ALMN) PA3NTNYHbIX YCTPOMCTB.

BbIXOZ, MOET UCMONb30BaTbCA A/11 KOHTPO/A NapameTpos
CUrHana  BHYTPEHHEro  OMOPHOro  reHepatopa  npwu
NPOBeAEHUN ANArHOCTUKN, TEXHUYECKOrO 0BCNYKUBAHUA NN
PEMOHTa.

YacToTa BHyTpeHHero onopHoro reHepatopa 10 Mlwu.

@ Bxopa BHewWwHero onopHoro reHeparopa 10 My,

O

Fef In
10 MHz —

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

YacToTa BHelwwHero onopHoro reHepatopa 10 Mrwu,
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@ Bxoa, cuHxpoHu3ayum

Bxog, Ext Trig cAyXuUT AnA NOAKNOYEHMA UCTOYHMKA CUrHana
O BHelHero 3anycka. CMHXpOHM3auMAa WAM 3anyck npubopa
BO3MOMEH MO PasNYHbIM COBbITUAM, MEePeYncieHHbIM B

- nporpaMmmHoOM obecrneyeHuu.
rig

@ Pasbem USB 2.0

CoeguHuTenb Ana noaknodeHua npubopa K BHeELHemy
. ynpaBAsoWeMy KOMNbIOTEPY.

i

@ Knemma 3azemneHums

L Ans obecneyeHus anekTpobesonacHoOCTH cneayet
= MNOAKNIOUYUTL KNEMMY 3a3eM/IEHUA Ha KOpMyce U3MepuTens K
@ WMHE 3aLLUTHOIO 3a3eM/IEHMA.

8 F

@ Pe3epBHbIit nopT

[na cepBUCHOrO NCNO/1b30BAHMA.

oo

Reserved
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OcHOBHble TeXHU4YecKoe XapPaKTePUCTUKHN

MeTponornyeckme M TEXHUYECKUE XapPaKTEPUCTUKU U3MepUuTeneir npuBeaeHsbl
Tabnuue HUxKe.

Tabnunua — OCHOBHbIe TEXHUYECKUE XapaKTepPUCTUKU

HanmeHoBaHMe XxapaKTepUCTUKH 3HayeHue
XapaKTepUCTUKU
dunanasoH paboumnx vactot, Mly, ot 0,3 oo 3200
Mpeaensl O0NyCKaemol OTHOCUTENbHOM +5-107°

norpewHoCTn YCTAaHOBKUA Y4acCTOThbl MCTOYHUNKA
BbIXOAHOTO CUIHaa

YpOBEHb rapMOHMYECKMX COCTaBAAIOLLMX BbIXOLHOMO MuHyc 30
curHana mouHocTbio 0 a6/mBTL, aBc2, He bonee

YpoBeHb HEerapMoOHMYECKUX COCTaBAAOLWMX muHyc 30
BbIXOAHOro CUrHana mouiHocTtbto 0 a6/mBT, abc, He
bonee

[JnanasoH yCTaHOBKU MOLWWHOCTU BbIXOAHOIO CUrHana,  oT muHyc 45 pgo natoc 10
nb/mBT3:

Mpeaenbl gonyckaemol abCONOTHOM MNOrpewwHoCcTH +1,0
YCTaHOBKM MOLLLHOCTU BbIXOAHOTO CUrHana, aAb

XapaKTepuUCTUKU U3MepUTeNna Npu U3MepeHuax B KoakcnaibHom TpakTe Tvn N, B
coctase no n. 1 tabaunubl

Mpepenbl gonyckaemoir abCONOTHOM MNOrpewHoCcTH
n3mepeHuint moayna KoadduumeHTa nepesaum 1S21]
1S12] npu 1511 y [S22] yeccnepyemoro yerpotictsa He
6onee muHyc 32 a6 1 3Hauennsx [S21] y [S12]4 4p.

ot natc 5 go natoc 15 ab +0,2
oT muHyc 50 go natoc 5 gb +0,1
oT muHyc 70 o munyc 50 gb +0,2
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HaumeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapaKTepUCTUKKU

oT MmuHyc 90 go muHyc 70 gb +1,0

Mpepenbl gonyckaemolr abCcoONOTHOW MOrPELWHOCTH

namepeHuin ¢asbl KoadpPuumeHTa nepenaun 1S21] y

|S12] npu |S11]  [S22] nccnegyemoro yCTpomcTBa He

6onee MuHyc 32 gb M 3HaYEHUAX 1521 |512|4,

rpagyc:
oT natoc 5 go natoc 15 ab +2
oT muHyc 50 go natoc 5 gb +1
oT muHyc 70 ao muHyc 50 ab +2
oT MmuHyc 90 go muHyc 70 gb +6

Mpepenbl gonyckaemoi abCONOTHOM MNOrpewHoCcTH

n3mepeHuit moaynsa KoadpPuumeHTa oTparkeHna |S11]

n 1522 NpPU 3HAYEeHUAX |S11] |522|4, ab:
oT muHyc 15 go 0 ab 104
OT MUMHYC 25 ao muHyc 15 ab +15
oT MuHyc 35 go muHyc 25 ab +4 0

Mpepenbl gonyckaemoir abCONOTHOM MNOrpewwHoCcTH

namepeHuin easbl KoappmumneHTa oTparkeHuA 1S11]

1522 Npyu 3HAYEeHMAX |S11] y [S22]2 rpagyc:
oT muHyc 15 go 0 ab +4
OT MUHYC 25 oo muHyc 15 ab +7
OoT muHyc 35 no munyc 25 ab 122

XapaKTepuUCTUKN U3MepuTens npu namepeHusax B KoakcnanbHom Tpakte Tun N (75
Om), B cocTaBe no n. 2 Tabauubl
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HaumeHoBaHue XapPaKTepUCTUKn

Mpepenbl gonyckaemoir abCONOTHOM MNOrpewHoCcTH
n3mepeHun moayna koadpuumeHTa nepegaym 1S21]
|S12] npu |S11]  [S22] nccnegyemoro  yCcTpomcTBa
He 6onee MuHyc 32 Ab 1 3HaYeHUuAX 1S21] |512|4,

Aab:

ot natoc 5 po natoc 15 ab
oT muHyc 50 go natoc 5 gb
oT muHyc 70 go muHyc 50 ab

oT MmuHyc 90 go muHyc 70 gb

Mpepenbl gonyckaemol abCONOTHOM NOrpewwHoCcTH
namepeHun ¢asbl Ko3dPMuMeHTa nepesaun 1S21]
|S12] npwm |S11] 4 |S22] nccneayemoro yCTpomncTBa He
Gonee MuHyc32 a6 w 3Hauenmax [S21| y [S12[4

rpaayc:

ot natoc 5 po natoc 15 ab
oT muHyc 50 go natoc 5 gb
oT muHyc 70 oo munyc 50 ab

oT MmuHyc 90 oo muHyc 70 gb

Mpepenbl gonyckaemol abCONOTHOM MNOrpewwHocTH
n3MepeHnn moayna KoapPuuneHTa oTparkeHusn |S11]
n 1S22| npu snauenmax [S11] y [S22]2 4.

OoT MuHyc 15 no muHyc 5 ab
OT MUMHYC 25 o muHyc 15 ab

oT muHyc 30 go muHyc 25 gb
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HaumeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapPaKTe PUCTUKH

Mpepenbl gonyckaemoir abCONOTHOM MNOrpewHoCcTH
namepeHuin easbl KoadpumumneHTa oTparkeHmA 1S11]
|522] NpW 3HaYEeHMAX |S11] |522|4, rpagyc:

OT MUHyC 15 o muHyc 5 ab +5

OT MUHYC 25 a0 muHyc 15 gb +9

oT muHyc 30 go muHyc 25 gb +22
Moaynb Ko3adpduuMeHTa OTpaxKeHua adanTepos- MuHyc 15,8

nepexogos P350NM75NF.1 mn P350NM75NM.1 B
pabouyem AmanasoHe YacToT, Ab, He 6osee

XapaKTepucTukn nameputena npm UasmepeHmnAx B KoakcnmanbHom Tpakte Tmn lll, B
cocTase no n. 3 Tabanupl

Mpeaenbl gonyckaemol abCONOTHOM MNOrpewwHoCcTH
n3mepeHnn moayna KoapPpumumeHTa nepeagaym 1521]
|S12] npu |S11] 4 |S22] nccnegyemoro yCTpomcTBa He
6onee muHyc 32 ab 1 3HaYeHMAX 1521 |512|4, ab:

ot natoc 5 go natoc 15 ab +0,25
oT muHyc 50 go natoc 5 gb +0,15
oT muHyc 70 oo munHyc 50 ab +0,25
oT MuHyc 90 go munyc 70 gb +1,1

Mpepenbl gonyckaemoir abCONOTHOM MNOrpewHoCcTH
namepeHuin ¢asbl KoadpPMuneHTa nepesaun 1S21]
1S12] npu 1511 y [S22] yeccnepyemoro yerpotictsa He
Gonee MuHyc32 a6 w 3Havenmax |1S21| y [S12[4

rpagyc:
ot natoc 5 po natoc 15 ab +2
oT muHyc 50 go natoc 5 ab +1
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HaumeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapPaKTe PUCTUKH
oT MmuHyc 70 go muHyc 50 gb +2
oT munHyc 90 o munHyc 70 ab +7
Mpenensbl gonyckaemon abCcoNOTHOM MOrpPeLHoCTH
n3MepeHnm moayna KoapPurumeHTa oTparkeHmsn |S11]
n 1S22] npu snauenmax 1S11] y [S22[4, 4p:
OoT muHyc 15 go munyc 5 b +0,4
OT MUHYC 25 oo muHyc 15 ab +1,5
oT muHyc 35 o munyc 25 ab +5,0
Mpepenbl gonyckaemol abCONOTHOM NOrpewwHoCcTH
namepeHuin dpasbl KO3GPULMEHTA OTPaAKEHMUA 1S11]
1522] npu shauenmsax 1S11] n 1S22]4 rpagyc:
OT MMHYC 15 A0 MUHYC 5 ab +4
OT MUHYC 25 A0 MUHYyC 15 ab +7
OT MUHyC 35 o muHyc 25 gb +25
Moaynb Ko3dPMUMEHTa OTpaxKeHMA aZanTepos- MUHyC 28

nepexogos P350NF50EM.1 wn P350NF50EF.1 B
paboyem amanasoHe yactoT, ab, He 6bonee

XapaKTepUCTUKN U3MepUTena nNpu N3MmepeHmax B KoakcuanbHom Tpakte Tun VIll, B
cocTase no n. 4 1abanupl

Mpepenbl gonyckaemol abCONOTHOM MNOrpewwHoCcTH
n3MepeHn moayna KoapPpumumeHTa nepeagaym 1S21]
1S12] npu 1S11] y S22] pccnepyemoro yerpoiictea He
6onee MUHyc 32 a6 u 3HaueHuax [S21| y [S12]4 4p.

ot natc 5 go naoc 15 ab 10,3

oT muHyc 50 go natoc 5 ab +0,2
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HaumeHoBaHue XapPaKTepUCTUKn

oT MmuHyc 70 go muHyc 50 gb

oT munHyc 90 o munHyc 70 ab

Mpenensbl gonyckaemon abCcoNOTHOM MOrpPeLHoCTH
namepeHnn ¢asbl KoadduuMeHTa nepeaaun 1S21]
|S12] npu |S11]  [S22] nccneayemoro yCcTpomcTea He
b6onee muHyc 32 gb ” 3Ha4YeHuAX 1521] |512|4,

rpagyc:

ot natoc 5 go natoc 15 ab
oT muHyc 50 go natoc 5 gb
oT MmuHyc 70 go muHyc 50 gb

oT muHyc 90 o munyc 70 ab

Mpenensvl gonyckaemon abCcoNOTHOM MNOrpeLHoCTH
n3MepeHnit moayna KoadduumeHTa oTpakeHua |S11]
n 1S22| npu snauenmsax 1511] y [S22(2 45

OT MUHyC 15 o muHyc 5 ab
OT MUHYC 25 no muHyc 15 ab

oT muHyc 30 oo munyc 25 ab

Mpepenbl gonyckaemol abCONOTHOM MNOrpewwHocTH
namepeHnt ¢asbl KO3PPULMNEHTA OTPArKEHUA 1S11]
IS22] npu snauenmax [S11] n 152214 rpaayc:

OoT MuHyc 15 no muHyc 5 ab
OT MUMHYC 25 ao muHyc 15 ab

oT muHyc 30 go muHyc 25 gb

Moaynb Ko3poduUMEeHTa OTpaxKeHua adanTepos-
nepexogos P350NM50VIIIM.1 n P350NM50VIIIF.1 B
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HaumeHoBaHue XapPaKTepUCTUKn

paboyem amanasoHe yactoT, Ab, He bonee

YpoBeHb MOLLHOCTU COBCTBEHHOrO Wyma MpuUemHuKa
CUrHana npu nonoce wusmepuTenbHoro o¢uabTpa
10 My, a6/mBT, He bonee:

B Anana3oHe vactoT oT 0,3 oo 2 Mly,

B AMana3oHe vacTtoT oT 2 Ao 3200 MTl'y,

CpeaHekBagpaTuyeckoe OTKNOHEHMe Tpaccobl
NPMEMHMKA CUrHana npu MoJsioce U3MepPUTENbHOTO
¢éunbTpa 3 Kl'y, ab, He 6bonee

HanpaBneHHOCTb HECKOPPEeKTUpOBaHHAaA, Ab, He
bonee

Moaynb KoapPpumumeHTa OTpaKeHusA nopTa
M3MEPUTENss B  PEXUME  WUCTOYHMKA  CUrHana
HECKOPPEKTUPOBAHHbLIN, Ab, He 6bonee

Moaynb KoadpodurumneHTa OTparKeHus nopra
nIMepuTens B  pexume NPUEMHMKA  CUTHana
HECKOPPEKTUPOBAHHbLIN, Ab, He bonee

Hanps)KeHrMe nNuTaHMA OT CeTM MNEepPemMEeHHOro TOKa
yactoTtom (5041) lu, B

MNoTpebnsemas MOLLHOCTb OT CETM MEePEMEHHOro
TOKa, BT, He bonee

HanpaBneHHOCTb HECcKoppeKkTupoBaHHasA, Ab, He
bonee

Mopaynb KoaddPULMEHTA OTPAXKEHUA NOPTA B pexnme
MCTOYHWKA CUrHaNa HEeCKOPPEKTUMPOBaHHbIM, aAb, He
bonee
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3HauyeHue
XapaKTe pPUCTUKHU

MuHyc 115
MUHyc 120

0,001

MWHYC 25

MUHyC 15

MWHYC 25

220 £ 22
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MUHYC 18

MWUHYyC 18



HaumeHoBaHue XapPaKTepUCTUKn

Moaynb KoadPpUuLMeHTa OTpaXKeHUsa NopTa B pexxmnme
NPUEMHMKA CUTHaNa HECKOPPEKTUPOBaHHbLIN, Ab, He
bonee

HanmeeHme NMUTaHNA NepemeHHOro Toka, B

[abapuTHble pa3mepbl (gMHA X WKMPUMHA X BbICOTA),
MM, He bonee

Macca, Kr, He bonee

Pabouune ycnoBus sKkcnyaTaumm:

TemnepaTypa OKpy»Katowero Bosayxa, °C

OTHOCUTENbHaA BNIAXKHOCTb BO34yXxa npu
Temnepatype 25 °C, %

aTMocdepHoe aaBneHue, KlMa
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3HauyeHue
XapaKTe pPUCTUKHU

MUHYC 18

220 £22

275x415x97

ot 5 0040

0o 90

ot 84,0 no 106,7



HaumeHoBaHMe XapaKTepUCTUKU 3HaueHue
XapaKTepPUCTUKKU

NMPUMEYHAHUA:

1 B HacToAwem JAOoKyMeHTe wucnonb3yerca ob6osHadeHne «ab/mBTt», uTO
obo3HayaeT aAb oTHocutenbHo 1 MBT (B HacToAwem [AOKYMEHTe TaKkKe
ncnonbayetcs 0b6o3HaYeHne «abm»).

2 B HacToAlWemM AOKYMeHTe Mcrnonb3yetca obo3HavyeHne «abcy», 4To o06o3Hauaer
AB 0THOCUTENIbHO YPOBHA OCHOBHOM rapMOHMKM BbIXOAHOrO CUrHana.

3 TuNUYHOE 3Ha4YeHWEe HWKHEN TrpaHULUbl AManasoHa YCTAHOBKU MOLLHOCTM
BbIXOAHOrO CUrHana MuHyc 55 a6/mBT. [Mpegenbl gonyckaemol abcontoTHOM
NOrpPeWwHOCT  U3MEPEHUss  MOLLHOCTM  NpPM  3HAYEHUW  MOLLHOCTU  OT
MuHyc 55 a6/mBT go natoc 10 g6/mBT coctasnstor +1,5 ab.

4 3HauyeHMA XapaKTEepPUCTUKM npuBedeHbl ana paboyero guanasoHa TemmnepaTyp
OKpY»KatoLen cpeapl U U3MEHEHMM TemnepaTypbl He 6onee +1 °C, a TakKe npwu
npoBeAeHUN NpoLeaypbl MONHON ABYXNOPTOBOW Ka/IMBPOBKMU C UCMO/b30BaHMEM
KanMbpoBOYHbIX Mep M3 cocTaBa wusmepuTena (NMpuM  BbIXOAHOW MOLLHOCTU
MUHYC 5 A6/MBT).
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CI'IpaBO‘-IHbIe TeXHUYEeCKOoe XapaKTepPUCTUKu

Tabnuua — CnpaBoYHble TEXHNUYECKME XapPaKTEPUCTUKM

HaumeHoBaHue xa PaKTe PUCTUKn 3HaueHue XapPadKTepUCTUKH

YacTtoTa

HectabunbHocTb YacToThbl B +5-10°°
paboyem amnanasoHe TemnepaTyp

MUHUMaANbHBIA  WAr  YCTaHOBKMU 1
yacTtoThl, 'y,

MuWHMManbHOE Bpemsa M3MepeHUuA 125
Ha OAHOM YacToTe, MKC

Bpema nepekntoYeHmn nopTta 10
MCTOYHUKA Ha NOPT NPUEMHMUKA,
Mc, He bonee

Konnyectso TouyeK u3mepeHUA 3a ot 1 no 100001
CKaHMpOBaHWe

BbIxogHaA MOWHOCTb

MWHUMaNbHLIA War U3MeHeHus 0,05
BbIXOZIHOM MOLLHOCTH, Ab

Monoca nameputenbHoro puabTpa (GUNbTPa NPOMENKYTOYHOM YaCTOTbI)
Monoca nsmeputenbHoro punbTpa oT 1 Ny go 30 Ky, c warom 1/1,5/2/3/5/7
OnopHbI reHepaTop

Bxoa BHELUHEro onopHoro
reHepaTtopa «10 MHz Ref In»:

YyacToTa OMOPHOro reHepaTopa, 10
MTu,
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HaumeHoBaHue xa PaKTe PpUCTUKn 3HaueHue XapPadKTepUCTUKH

YpOBEHb MOLWHOCTM BXOAHOIO

otr0po4
CUrHana, aobm

BXO4HOE conpoTmeaEHNE, Om 50

T™™MNn coeanHuTenA BNC poO3€eTKa
4

Bbixog onopHoro reHepatopa «10
MHz Ref Out»:

4yacToTa OMOPHOro reHepaTopa, 10
My

YPOBEHb MOLLHOCTU BbIXOAHOIO
curHana Ha Harpyske 50 Om,
abm

otrlpo5

TMN coegnHuTenA BNC, poseTKa
’

Tpurrep
AMNAnTyga  BXOAOHbLIX  CUTHANOB or3405
(TTN coBmecTtumble), B
MuHUManbHasa JANTENbHOCTb, MKC 1
BxogHoe conpoTtuBneHne, KOm, He 10
MeHee
Tvn coeanHuTensa BNC, poseTka

3¢ deKkTMBHbIE NApPaAMETPbI

Mpn namepeHMAx B KOAKCUMaNbHOM
TpaKTe ¢ coegnHuTenamm Tmun N:

3 PeKTUBHAA HaANPaBAEHHOCTb, 45
ab, He meHee

MoayNb apPeKTUBHOro
KoapdumumeHTa OTparkeHusn
nopTa B pPEeXMMe WCTOYHMKA

MuHyc 40
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HaumeHoBaHMe XapaKTepUCTUKU
curHana, ab, He 6onee

Moaynb apPeKTUBHOro
KoapdumumeHTa OTparkeHusn
nopTa B peXuMme NPUEMHMKA
curHana, ab, He 6onee

N3meHeHMe namepennin 0 b |S21|
mam  |S11]  npu M3MeHeHun
TemnepaTypbl OKpYyrKatoLen cpeabl
Ha 1 rpaayc, Ab, He bonee

Bpema yctraHoBneHua pabouero
PeXMMa, MUH, He Bonee
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3HauyeHue XapaKTe pUCTUKN

MWHYC 45

0,02

40



0630p-804/1, 0630p-814/1

Tabnuua — MonHoe ToproBoe HaMMeHoBaHWe, TN, 0603HaYeHne N Homepa

N3meputenn KomnaeKcHbIX Ko3pPULUEHTOB Nepesaymn u oTparkeHus
OB30P-804/1

PernctpaumnoHHbIM Homep FocyaapCcTBEHHOro peecTpa 52992-13

CBnaetenbcTBo 06 yTBEPKAEHUM TUNA RU.C.35.018.A N2 50174

Ta6nmu,a —NonHoe ToprosBoe HaMMeHoOBaHMe, TUM, o0603HayeHune n HOMepPa

N3meputenn KomnneKcHbiX KO3pPULUEHTOB Nepesaum U oTparKeHus
OB30P-814/1

PerncrpaunoHHbIM Homep FocyaapCcTBEHHOro peecTpa -

CBMAeTenbCcTBO 06 yTBEPKAEHUN TUNA -
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Cocrtas

N3mepuTenm otauyaroTca Apyr OoT Apyra HaJMyMem BCTPOEHHOro YMpaBAAloLLEro
KOMMblOTEPA, KOIMYECTBOM M3MEPUTENbHBIX MOPTOB, PACMONOXKEHHbIX HA NepeaHen
NaHenn, U HANMYMEM CoeaUHUTENEN ANA NPAMOro AOCTYNa K BXOAaM M3MepUTebHbIX
M OMNOPHbIX NPUEMHUKOB. PYHKLMOHANbHbIE OCOOEHHOCTM KPAaTKO MepevymncieHbl B
Tabnnue Huxe.

Tabnvua — PyHKLMOHAbHbIE 0COBEHHOCTH

U3meputennb [Ounana3oH pabouunx yactor

[ByxnopToBble Npubopbl
OB30P-804/1 o1 300 Kl'y, go 8 Iy,
Mpnbopbl C nepembliYKaMmM 41A NPAMOro AOCTyNa K MPUEeMHMKaM

OB30P-814/1 oT 300 Ky, oo 8 M,

N3meputens OB30P-804/1, OB30P-814/1 paboTaeT nog ynpaBaeHMEM BHELIHEro
NepCcoHaNbHOTO KOMMbIOTEPA C YCTAHOB/AEHHbIM MPOrPaMMHbLIM obecrnevyeHnem,
KoTopoe nposBoaut 06paboTky  MHbOpmauMM WM BbINOAHAET  QYHKLUUIO
NONb30BaTENIbCKOTO WHTepdenca. [AnA cBA3M C NEpPCOHANbHbIM  KOMMbIOTEPOM
ncnonbsyetrca wuHTepdenc USB 2.0. [lepcoHanbHbIi KOMMbIOTEP HE BXOAMT B
KOMM/IEKT NOCTaBKMW.
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KOMNAeKT NOCTaBKM yKa3aH B Ta6nmu,e HUXxe .

Tabnnua — KoMmnaeKT NocTaBKku

HaumeHoBaHue Konuuecrtso, wt

N3mepuTenb KOMNAEKCHbIX KO3PDULMEHTOB Nepesaymn u

1

OTpaKeHuA
Kabenb ceTeBomn 1
USB kabenb 1
KomnaKT-auck, coaepKaLinii:

e nporpammHoe obecnevyeHne 1

® PYKOBOACTBO MO 3KCM/lyaTaumm

® METOAMKY MOBEPKMU
dopmynsap 1
PyKkoBoACTBO MO 3KCNyaTaumm 1
MeToaunKa nosepku 1

NMPUMEYHAHUA:

1 KOHerTHaﬂ Mmogenb UaMmeputTena onpenenaeTca npn 3akase.

2 [lporpammHoe obecneyeHMe COBMECTHO C [OKYMEHTauuMen MOoXKeT
NMOCTaBAATLCA HA APYrom HocuTene MHopmauuu.

3 Onumn onpeagenArdTcs Npu 3akase. [lepeyeHb onuuii npeactasneH B
Tabnunue HUxKe.

4 PyKOBOﬂ,CTBO no aKcnayatTauun coaepXmUtT ase 4actu.

Mpnbopbl NO OTAENbHOMY 3aKa3ly MOryT KOMMNAEKTOBaTbCA onumsamu (cm. Tabaunuy
HUXe), HeobxoaumbiMM ana paboTbl M MNOBEPKM B M3MEPUTENbHbIX TPaKTax C
coegnHutenamu no NOCT PB 51914-2002:

e 50 Om T1n N;
e 50 Om Tun Il (7/3,04);

e 50 Om KN 3,5 mm.
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3T onummn MOTYT NCNOJ1b30BaTbCA I'IOTpe6VITeﬂF|MI/I AnAa HECKONTbKUX M3MepMTeﬂel7’l n

mMoryT ObITb 3aMeHeHbl Ha aHANOTUYHbIE.

Tabnvua — 1onoNHUTENbHbIE ONUUKU K UBMEPUTENAM

Ne

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

HanmeHoBaHue

O603HaueHue

Konunyectso,
wT.

Ana nsmepurena B KOAKCMaNbHOM TpaKTe ¢ coeaguHutenamum tun N

N3mepuUTenbHbIin

KOaKCManbHbIN Kabenb, BUNKa-

BUIKa

N3meputenbHbIi aganTep,
PO3€eTKa-BU/IKa

N3meputenbHbii aganTep,
PO3eTKa-po3eTKa

ABTOMATUYECKUI
KannbpoBOUHbIN Moay /b

KannbpoBoyHasa mepa
KOPOTKOro 3aMblKaHMs,
po3eTKa

KannbposoyHan mepa
XO/10CTOro X043, PO3eTKa

KannbpoBoyHasa mepa
COrnacoBaHHasA Harpyska,
po3eTKa

KannbposoyHan mepa

KOPOTKOIo 3aMblKaHUA, BUJTKA

KannbpoBouHasa mepa
XONOCTOro X043, BU/IKA

C50NMNM.1

P850NF50NM.1
nmbo 055121-K00S3

P850NF50NF.1
nnbo 05K121-K0O0S3

ACM2509 1

CS508NF.1
nnbo 05K12S-000S3
nnbo 85032-60015

CO508NF.1
nmbo 05K12L-000S3
nnbo 85032-60014

CL508NF.1
nnbo 05K150-C10S3
nnbo 85032-60018

CS508NM.1
nmbo 05512S5-000S3
nnbo 85032-60016

CO508NM.1
nnbo 05512L-000S3



1.10

1.11

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

HamnmeHoBaHue

KannbposoyHas mepa
COrnacoBaHHas Harpyska,
BU/IKA

KomnieKT KafimbpoBoYHbIX

mep ana nposeaeHua TRL/LRL

KannbpoBKU 2

O603HaueHue

nnbo 85032-60013

CL508NM.1

nnbo 055150-C10S3
nnbo 85032-60017

05CK120-150
nmbo 8860A

Konuuecrso,
wT.

Ona usmeputena B KOAKCMaNbHOM TpaKTe ¢ coeauHuTenamm tvn Il

Onuwna cornacHon. 1.1
Tabnnuypl

ApanTep-nepexoa OoT TpaKTa
Tin N, po3eTKa K TpaKTy Tun
lll, BnKa

ApanTtep-nepexo oT TPaKTa
TN N, po3eTKa K TPaKTy Tmn
[ll, po3eTKa

KannbpoBoyHasa mepa
KOPOTKOro 3aMblKaHUs,
po3eTKa

KannbpoBoyHasa mepa
XO/10CTOr0 X043, PO3€eTKa

KannbposouHas mepa
COrnacoBaHHan Harpyska,
po3eTka

KannbposouHan mepa
KOPOTKOrO 3amMblKaHWA, BU/IKa

KannbpoBoyHas mepa
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P850NF50EM.1

P850NF50EF.1

CS508EF.1
nmbo HK3-18-01P

CO508EF.1
nmbo HX3-18-01P

CL508EF.1
nnbo HC3-18-01P

CS508EM.1
nnbo HK3-18-01

CO508EM.1



2.9

3.1

3.2

3.3

3.4

3.5

3.6

3.7

HamnmeHoBaHue

XONO0CTOro Xxoaa, BUaiKa

KannbposoyHas mepa
COrnacoBaHHas Harpyska,
BU/IKA

O603HaueHue

nnbo HX3-18-01

CL508EM.1
nnbo HC3-18-01

Konuuecrso,
wT.

[Ona nsmepurena B KOAKCMANIbHOM TPaKTe € coeguHuTenamm tun 3,5 mm

Onuua cornacHo n. 1.1
Tabnuupbl

Apantep-nepexos oT TPaKTa
Tnn N, po3eTKa K TPaKTy Tvn
3,5 mm, BUKa

Apantep-nepexos oT TPaKTa
Tnn N, po3eTKa K TPaKTy Tvn
3,5 MMm, po3eTKa

ABTOMaTUYECKUI
KannubpoBOYHbIA MoAayNb

KannbpoBoyHas mepa
KOPOTKOro 3aMblKaHMs,
pO3€eTKa

KannbpoBoyHas mepa
XO/10CTOr0O X043, PO3€eTKa

KannbpoBoyHasa mepa
CornacoBaHHas Harpyska,
po3eTKa

P850NF503M.1

nnbo 035105-K00S3,

nvnbo 1250-1750

P850NF503F.1

nnbo 03K105-K00S3,

nnbo 1250-1745

ACM2509

03K12S-000S3
nnbo 85033-60021

03K12L-000S3
nnbo 85033-60019

03K150-C10S3
nnbo 85033-60017



Ne HamnmeHoBaHue

KannbpoBoyHasa mepa
KOPOTKOro 3aMblKaHUs, BU/IKA

3.8

KannbposoyHan mepa
XO/IOCTOrO X043, BU/IKa

3.9

KannbposoyHas mepa
3.10 cornacoBaHHaA Harpyska,
BMJIKA

NMPUMEYAHUA:

O603HaueHue

035$12S-000S3
nnbo 85033-60020

03S512L-000S3
nnbo 85033-60018

035150-C10S3
nnbo 85033-60016

Konuuecrso,
wT.

1 HaumeHoBaHME aBTOMATUYECKMX KaZIMOPOBOYHbLIX MOAY/eN COOTBETCTBYET

0bHOBIEHHON cucTeme 0603HaYEeHUN.

2 PeKomeHAayembli KOMNAEKT KanMbpoBoYHbIX mep ana nposeaerHua TRL/LRL.
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PacnonoeHue opraHos ynpasneHna O630P-804/1, O630P-814/1

N3meputenn O630P-804/1 n OB30P-814/1 paboTaloT noa yrnpasaeHUEM BHELIHEro
NepCoOHaNbHOIO KOMMbIOTEPA C YCTAHOB/IEHHbIM MPOrpaMMHbIM obecneyeHnem,
KOTOpoe npoBoguT  06paboTKy  MHPOpmauMM U BbINOAHAET  GYHKLUMIO
NoNb30BaTENbCKOTO WHTepdelca. [na cBA3M C NEPCOHANIbHbIM  KOMMbIOTEPOM
ucnonbsyetca wuHTepdennc USB 2.0. lepcoHanbHbIA KOMMNbIOTEP HE BXOAWUT B
KOMMMEKT NOCTaBKM.

OB30P-814/1 ocHallleH COeAUHUTENAMU AnA  NPAMOro  AocTyna K  BXoJam
N3MEPUTENBHbBIX N OMOPHbIX MPUEMHUKOB.

MepeaHue n 3aaHMe NaHenu NpubopoB NPEeACTaBNAEHbI HA PUCYHKAX HUKE.

.
|
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PucyHok — 3aaHas naHenb O630P-804/1 n O630P-814/1
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NMepepHAa naHenb

@ U3meputenbHble NOPTbI CO CBETOANOAHBIMU UHAUKATOPAMU

PORAT 1

SO0

b +28 dBm RF FSVDC Max

MPUMEYAHUE

BHUMAHMWE!

N3meputenbHble NOPTbl CAYXKAT A8 MNOAKNOUYEHUS
nccnesyemoro ycTpoictea. MamepuTenbHbii  nopT
BbICTYNAET KaK B KA4eCcTBe UCTOYHMKA UCMbITAaTe/IbHOro
PaAMoYacTOTHOrO CUrHana, Tak W B KayecTse
NPUEMHMKA CUrHana OT UCC/IeQyemoro yCTPOMCTBa.

MpY NOAKNIOYEHUN K OAHOMY U3MEPUTENBHOMY MOPTY
BO3MOXHO W3MEPEHWE XapPaKTEPUCTUK OTPaXKeHUs
nccnenyemoro ycTponcTsa.

MpW MOAKAIOYEHUN K 2-M M3MEpPUTENIbHbIM MopTam
BO3MOXHO W3MepeHMe BCeX 3/1eMEHTOB MaTpuupbl
S-napameTpoB MUcC/eayemoro yCTPoncTaa.

CBeTOAMOAHbIA  WMHAMKATOP  CAYXMT 448 WHAMKaAuMK
NU3MEPUTENIbHOTO MOPTa, KOTOPbIA ABNAETCA WUCTOYHUKOM
PaZMOYacTOTHOro CUrHana.

MpeBblweHne MaKCMMa/IbHOM BXOAHOM MOLLLHOCTH
pPaAMoYaCTOTHOrO CUrHaNA MAM MAKCMManbHOIO MOCTOAHHOIO
HaNpPAXEeHUA, YKa3aHHbIX Ha MepegHe MaHenun, MOXKeT
NPMBECTMU K BbIXOZY N3MEPUTENA U3 CTPOA.

@ Bbikntoyatenb NnUTaHuA

O

POWER

BbikntoyaTenb  NUTaHUA CAYXUT  ONnAa BK/Z1IOYEHUA /
BbIKZTIOYEHNA NUTAHNA U3MePUTENA.

BKAtoyeHMe UK BbIKAOYEHWE NMUTAHUSA BO3MOXKHO B Nt060M
MOMEHT BpemMeHun. [pn BKAKOYEHMN MUTAHUA U3MEpPUTens,
NOAKOMEHHOrO K KOMMNbIOTEPY, NpOorpammHoe obecneyeHune
NPOU3BOAUT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHWM  3arpyskM npubnmsutenbHo yepes 10 c
N3MepuUTeNb roToB K paboTe.
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MPUMEHAHUE

®

Mpn nepBOmM BKAKOYEHMM ABTOMATMYECKM  BbINOJHAETCA
npoueaypa ycraHoBkM apanBepa USB. YcraHoBKa pgpaisepa
noapobHo onucaHa B M. YCTAHOBKA MPOrpamMmmHOro
obecneyeHuda. [poueaypa YCTAaHOBKM ApaiiBepa MOXKET
noTpeboBaTbCA Ha HEKOTOPbIX KOMMbIOTEPAX NMPU U3IMEHEHUMU
nopta USB.

Knemma 3azemneHus

|||—

Knemma MCcnosib3yeTca anda 3a3eMieHunA.

Ans npeaoTBpaLLeHnn NnoBpeXAeHUS oT
3/1EeKTPOCTATMYECKOrO paspsaaa cneayer COeguHUTb Kaemmy
3a3eMNIeHNA  Ha  KOpMyce UM3MepuTena C  KOprnycom
nccnelyemoro yCcTponucTsa.

@ Mpamoi goctyn K npuemHukam (O630P-814/1)

REF1

SOURCE1

MEAS 1 [NepemblyKKn 4N1A NPAMOro A0CTYNa K NpUeMHMKam,
pPacnonoXKeHHble Ha nepeaHein naHenn npubopa,
NO3BONIAKOT OCYLWLECTBAATb KOHOUrypauuo ans
npoBeAeHUs cneuyanbHbIX U3MEPUTENbHbIX 334au.
B TpaKT reHepaTopa MCNbITaTENbHOMO CUrHana M
NpPUeMHUKa moryT 6bITb BBeZEHbl
OONONIHUTENbHbIE  YCUAUTENW,  aTTEeHIATOopbl,
pa3nnyHble GUAbTPYIOWME WAM  COrnacytolmne
uenu AnAa Kaxgoro uM3 noptos, OAHOBPEMEHHO
obecneumBatowiMe ONTUMAbHBIA pPeEXUM pPaboTbl
nccnenyemoro yCTpomcTBa BO BpemMs M3MEPEHUN,
6AM3KMN K peanbHOMY  MPUMEHEHUID, U
npUemMHUKoB nNpubopa.

98



3aaHAA naHenb
@ CoeguHUTENDb ANA NOAKNIOYEHUA Kabena NUTaHuA

MoakntoveHMe K MNPOMbIWIEHHOM 3neKkTpocetn ~ 220 B,
50 lu.

B 3KCTpPEHHbIX CcUTyauusax, C LUenblo NpesoTBpalLeHus
MOPaXKEHUA  3NEKTPUYECKMM TOKOM WAW  ANS  APYrux
aHaNoOrMYHbIX Uenein cnepyer BblAepHYTb Kabenb NUTaHMA U3
BHUMAHME! CEeTeBOM PO3ETKM WU U3 PO3ETKM Ha 3aAHeN naHenan npubopa.

SAMPEWAETCA nponsBoanTb coegyHeHUe UNN pasbeanHeHue
Kabensa nuTaHmMa Npu BKAKOYEHHOM U3MeEpPUTENE.

@ Pasbem USB 2.0

CoeguHuTenb Ana noaknodeHua npubopa K BHeELHemy
yNpaBAAoLLEMY KOMMbIOTEPY.

—

@ Knemma 3azemneHus

Ona obecneyeHun anekTpobesonacHocTU cnepyet
+ NOAK/IIOYMUTb KNEMMY 33a3EMJIEHMA Ha KOpMyce u3meputena K
LUMHE 33l MUTHOrO 3a3eM/IEHNA.
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@ Bxoa, cuHxpoHu3ayum

Ext Trig

O

Bxog Ext Trig cny»KuT ana noaxKNo4eHUsA UCTOYHMKA CUrHana
BHeWHero 3anycka. CMHXpPOHW3auusa MM 3anyck npubopa
BO3MOMEH MO Pa3/INYHbIM COObLITUAM, MEPEeYUCIEHHbIM B
nporpaMmmHoOM obecrneyeHuu.

@ Bxop, BHewHero onopHoro reHeparopa 10 Mly,

10MHz
g

Rel In

O

Bxog, Aana nogKnoyeHWs BHELIHEro OMoOpHOro reHepaTtopa,
obecneynBaloWero CUHXPOHHYIO paboTy Bcex Y3/10B MU
6nokoB npubopa.

YacToTa BHelHero onopHoro reHepaTtopa 10 Mlwu,

@ Bbixoa BHYTpeHHero onopHoro reHeparopa 10 My,

10 MHz —
Ref Dut

Bbixo4 AN NOAOKNIOYEHUSS K  BHYTPEHHEMY OMOPHOMY
reHepatopy AnA CO34aHUA eAuHOM  LKaibl BPEMEHU
(BpeMeHHOM CMHXPOHM3aLUMN) PA3INYHbIX YCTPOMCTB.

BbIXOZ MOKET UCMONb30BaTbCA 4711 KOHTPO/AA NapameTpos
CArHana  BHYTPEHHEro  OMOPHOro  reHeparopa  npu
NpPOBeAeHUN ANArHOCTUKKN, TEXHUYECKOrO 0BCNYKUBAHUA UK

PEMOHTA.

YacToTa BHYTpEeHHero onopHoro reHepatopa 10 Mrlu.
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OCHOBHble TeXHU4YecKue XapPaKTepPUCTUKH

MeTponornyeckme M TEXHUYECKUE XapPaKTEPUCTUKU U3MepUuTeneir npuBeaeHsbl
Tabnuue HUxKe.

Tabnunua — OCHOBHbIe TEXHUYECKUE XapaKTepPUCTUKU

HanmeHoBaHMe XxapaKTepUCTUKU 3HayeHue
XapaKTe pPUCTUKH
dunanasoH paboumnx vactot, Mly, ot 0,3 no 8000
Mpeaenbl AonyckaemMoM OTHOCUTENbHOM MOrpeLHoCcTm +5-107°

YCTAHOBKUW 4aCTOTbl ICTOYHUKA BbIXOAHOIO CUTHANA

YpoBeHb TrapMOHUYECKMX COCTaBAAIOWMUX BbIXOAHOIO MUHYC 25
curHana mouHoctblo 0 Ab/mBTL, aBcZ, He 6onee

YpoBeHb HErapMOHUYECKUX COCTaBAAIOLWLMX BbIXOAHOTO muHyc 30
curHana mouwHoctbto 0 A6/mBT, Abc, He bonee

[nanasoH yCTaHOBKM MOLLHOCTU BbIXOAHOTO CUrHana B
AvanasoHe 4YacToT, Ab/MBT:

ot 300 Kl'y, fo 6 M OT MuHyc 60 A0 natoc

10

csbiwe 6 My, go 8 Ty, OT MUHYC 60 A0 Natoc

Mpepenbl gonyckaemon abCONOTHOM  MOrpeLHocTm 1,5
YCTaHOBKW MOLLHOCTW BbIXOAHOTO CUTHana, ab

Mpepenvl ponyckaemon abCcoNOTHOM MOrpPewHocTym
M3MepeHnm moayna KoapdpuumeHTa nepedaun npu
BE/IMUMHE  MOAyNA KoapoduumeHTa OTpaXKeHusa
nccnegyemoro yctpomctsa He 6onee muHyc 32 ab um
3HaYeHuax moayna KoadpduumenTa nepegaun, ab:

ot natoc 5 po natoc 15 ab +0.2
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HaumeHoBaHue XapPaKTepUCTUKn

oT muHyc 50 go natoc 5 ab
oT MmuHyc 70 oo muHyc 50 gb

oT munHyc 90 o munyc 70 ab

Mpepenbl ponyckaemon abCcoNOTHOM MOrpPeLHoCcTH
namepeHnn ¢asbl  KoapodUUMEHTA nepemaunm npu
BE/IMUMHE  MOAyNA KoapoduumeHTa OTpaXKeHusA
nccnegyemoro yctpomctsa He 6onee muHyc 32 ab um
3HaYeHuax moayna KoadpduumeHTa nepegaund, rpaayc:

ot natoc 5 po natoc 15 ab
oT muHyc 50 go natoc 5 gb
oT muHyc 70 oo munyc 50 ab

oT MmuHyc 90 go muHyc 70 gb

Mpepgenbl pgonyckaemon abCONOTHOM MOrpeLHoCcTm
N3MepeHnit moaynsa KoadPuumeHTa OTparKeHMA Npu ero
3HaueHunax3, ab:

oT muHyc 15 go 0 ab
OT MUMHYC 25 ao muHyc 15 ab

OoT muHyc 35 o munyc 25 ab

Mpeaenbl  OonNycKaemolr abCcoMOTHOW  MOrpPeLwHOoCTH
namepeHuin ¢asbl KoapouuMeHTa OTpPaXKEHMA NpPU ero
3HayeHunAx3, rpagyc:

oT muHyc 15 go 0 ab

OT MUHYC 25 Ao muHyc 15 gb
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HaumeHoBaHue XapPaKTepUCTUKn

OT MUHyC 35 o muHyc 25 gb

YpoBeHb  COBCTBEHHOrO WyMma npwm nosioce
nsmeputenbHoro ¢unbtpa 10 My, A6/MBT, He 6bonee

CpepHee KBagpaTuyeckoe OTKNOHEeHMne Tpacchbl
NPUEMHMKA CUrHana npu nonoce ¢unbtpa 3 Ky, ab, He
b6onee

HanpaBneHHOCTb HECKOPPEKTUPOBAHHas, Ab, He bonee

Moaynb KoadduUMEHTA OTPaArKEHUA MOPTa B peXMMme
MCTOYHWKA CUrHaNa HECKOPPEKTUPOBaHHbIA, Ab, He
b6onee

Moaynb KoadduUMeEHTa OTParKEHUA MOPTa B pexume
NPMEMHMKA CUFHANa HECKOPPEKTUPOBAHHbLIN, Ab, He
6onee

HanpaxeHne NUTaHNA NnepeMeHHOro ToKa, B

MNoTpebnsemas MOWHOCTb OT CETU NEPeMeHHOro TOKa,
B-A, He 6bonee:

OB30P-804/1

OBb30P-814/1

labapuTHbIE pasmepbl (4/1MHA X WMPUHA X BbICOTA), MM,
He Bbonee:

OB30P-804/1

OBb30P-814/1

Macca, Kr, He bonee
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MUHYyC 125

0,001

MUHYC 18

MUHYC 18

MUHYC 18

220+ 22

40

40

324x415x96

324x415x96



HammeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapaKTepPUCTUKMU
OB30P-804/1 70
OB30P-814/1 79
Konunyectso nameputenbHbix NOPTOB:
OB30P-804/1, O630P-814/1 2
Tun coegmnHutena no NOCT PB 51914-2002 TMn N
T!n
T™n 3,5 mm
Pabouwne ycnosus skcnayaTaumm:
TemnepaTtypa OKpyKatoliero so3ayxa, °C 23 +5
OTHOCUTENbHaA BIAXKHOCTb BO34yXxa npwu 10 90
Temnepartype 25 °C, %
atmocdepHoe aaBneHue, Kla oT 84,0 10 106,7

NMPUMEYHAHUA:

1 B HacToAwem JoKymMeHTe wucnonb3yercA ob6osHadeHne «ab/mBTt», uTo
obo3HauaeT aAb oTHocutenbHo 1 MBT (B HacToAwem [AOKYMeEHTe TaKxKe
ncnonbayetcs o0b6o3HaYeHne «abmy»).

2 B HacTosAlleM AOKyMeHTe ucnosb3yetca obo3HaveHue «abc», 4To obo3Havaer
AB OTHOCUTE/IbHO YPOBHA OCHOBHOWM raPMOHUKM BbIXOAHOrO CUrHana.

3 XapaKTepUCTUKM M3MepuTeNner Npu M3MEpPeHMAX B KOAKCMANbHOM TpPaAKTe C
coeguHutenamm tvn N, Tun Il v Tun 3,5 mm ¢ npuMmeHeHnem HeoHXoAMMBbIX OMLUUIA
n3 1abnaunubl obecneymBaloTca B AManasoHe Temnepatyp (23 + 5)°C u npwm
M3MeHeHun TemnepaTtypbl B npegenax +1 °C oT MOMeHTa NO/IHOW ABYXNOPTOBOW
Ka/IMBPOBKM NP BbIXOAHOM MOLLHOCTU MUHYC 5 AB/mBT.
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CI'IpaBO‘-IHbIe TeXHU4YeCKUue XapakKtepuctmku

Tabnuua — CnpaBoYHble TEXHNUYECKME XapPaKTEPUCTUKM

HanmeHoBaHMe XapaKTepUCTUKU 3HauyeHMe XapaKTepPUCTUKH
YactoTa
HectabunbHOCTb 4YacToThl B paboyem +5-10°°

AnanasoHe TemnepaTyp
MWHMMaNbHbIN War yCTaHOBKM YacToThl, 'y, 1

MuHMManbHOe BpemMA M3MepPeHUs Ha OJHOM 100
4yacToTe, MKC

Bpema nepekntovyeHna nopTa MUCTOYHMKA Ha 10
nopT NPUEMHMKaA, MC, He bonee

KonnuecTso ToUYEK n3MepeHUnA 3a CKaHUpPoBaHUe ot 1 go 500001
BbIxoaHaA MOWHOCTb

MWHMMaNbHBLIK  WAr W3MEHEHUA BbIXOAHOWM 0,05
MoLlHOCTH, Ab

Monoca nameputenbHoro puabTpa (GUNbTPA NPOMEKYTOYHOM YaCTOTbI)

Monoca nameputenbHoro GunbTpa ot 1Ny oo 30 Kly, ¢ warom
1/1,5/2/3/5/7

OnopHbIi reHepaTop

Bxopn BHewHero onopHoro reHepatopa «10 MHz
Ref In»:

4acToTa ONOPHOro reHepatopa, Mly, 10
YPOBEHb MOLLHOCTU BXOAHOIO CUrHanNa, abm

ot0po4d

BXOA4HOEe conpoTmsaeHmne, Om 50
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

TN coeamHnTens BNC, po3eTKa
U

Bbixog, onopHoro reHepatopa «10 MHz Ref
Out»:

YacToTa ONOPHOro reHepatopa, Mly, 10

YPOBEHb MOLWHOCTU BbIXOAHOIO CUrHasna Ha
Harpy3ske 50 Om, gbm

otrlpo5

TNN coeanHnTenA BNC pO3€eTKa
4

3ddeKTnBHbIE NapameTpbl

Mpu M3MepeHUAaX B KOAKCMA/NIbHOM TPaKTe ¢
coeannHutenamu Tun N (ana O630P-804/1):

3¢ PeKTUBHAA HanpaBAeHHOCTb, Ab, He 45
MeHee
moaynb  3¢dpekTmBHOro - KoadpouumeHTa MUHYC 40
OTPa*KeHMA nopTa B peXume MUCTOYHUKA
curHana, ab, He 6onee
moayno  3dpdeKkTMBHOro  KoapdpuumeHTa MUHYC 45
OTpa)KeHUA MopTa B PEeXUMe MNPUeMHMKa
curHana, gb, He bonee

Mpu M3MepeHMAX B KOAKCMANIbHOM TPaKTe C

coeamHuTenamu tun N (ana O630P-814/1):
3pPeKTMBHAA HanpasB/ieHHOCTb, 4B, He 46
MeHee
moayno  3dpdeKkTMBHOro  KoapPpuumeHTa MuHYC 40
OTParKeHMA nopTa B pPeXUMe MUCTOYHMKA
curHana, ab, He 6onee
Mmoaynb  3¢PpekTMBHOro - KoadpopuumeHTa MuUHyC 46
OTPa*KEHMA MopTa B pPeXMME MNPUEMHMUKA
curHana, ab, He 6onee

N3meHeHne nsmepenuii 0 ab 1S211 nan I1S111 0,025
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

NPU W3MEHEHUM TemnepaTypbl OKpPYXKatoLLel
cpeabl Ha 1°, ab, He 6onee (gna O630P-804/1)

N3meHeHne namepenunin 0 ab 1S211 nan I1S111 0,02
NPU M3MEHEHUW TemnepaTypbl OKpPYKatloLlien
cpeabl Ha 1°, He 6onee, ab (ana O630P-814/1)

Bpems ycTtaHoBNeHUA paboyero pexmma, MUH, 40
He bonee
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Cepusa Komnakr

Tabnuua — MNonHoe TOproBoe HaumeHoBaHuWe, TUN, 0603HaYeHne 1 Homepa

AHanusatop uenei BEKTOPHbIN

$50180

Ceptndomukat 06 yTBEpXKAEHUMM TUNA  CPeacTBa Ne 82102-21
N3MepeHni

Tabnuua —MNonHoe TOproBoe HaumeHoBaHue, TUN, 0603HaYeHne 1 Homepa

AHanusaropbl Lene  Be KTOPHbIE

$5045, S5048, S5065, S5085, $50244, S7530

CeptnduKat 06 yTBEP)KAEHMM TUNA  CpeacTBa -
N3MepeHni
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Cocrtas

Tabnumua — PyHKUMOHANbHbIE OCOBEHHOCTHU

AHanusarop Avana3oH pa60tmx Y4acToT

[BYyXNOpTOBbIe aHANM3aTOPbI C BOJIHOBbIM conpoTmeaeHnem 50 Om

S$5045 oT 9Kly no 4,5 My,
$5048 oT 20 Kl'y oo 4,8 My,
S5065 oT 9 Kl'y go 6,5 Iy,
S5085 oT 9 Kl'y oo 8,5 Iy,
$50180 oT 100 Kl'y, po 18 My,
$50244 ot 10 My oo 44 Ty,

JBYyXNOpTOBble aHAaM3aTOPbI C BOJIHOBbIM COMpoTMBaeHnem 75 Om

S7530 oT 20 Ky po 3 Iy,

AHanusaTopbl paboTatoT NoA ynpaBaeHNEM BHELIHEro NePCOHaNbHOr0 KOMMblOTepa C
YCTAaHOBNEHHbIM MPOrpPaMMHbIM obecneyeHnem, KoTopoe npoBoguT o06paboTky
MHPOpMaLMKN 1 BbINONHAET QYHKUMIO NOMAb30BAaTENbCKOrO MHTepderca. [Ana cBsa3n ¢
NEepPCOHaNIbHbIM KOMMNbIOTEPOM Mcnonb3lyetrca MHTepdeinc USB 2.0. MNMepcoHanbHbIN
KOMMbIOTEP HE BXOAUT B KOMMJIEKT MOCTaBKM. KOMNAEKT NOCTaBKM yKasaH B Tabaumuax
HUXe.
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Tabnnua — KomnnekT nocrasku S5045, S5048, S5065, S5085, S50180, S7530

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

USB flash HakonuTenb, cogepKaLLni:

® nporpammHoe obecneyeHne

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

1 KoHKpeTHas MoAenb aHanusaTopa onpeaensercs npu 3aKase.

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

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

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

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

USB flash HakonuTenb, cogepKaLLni:

® nporpammHoe obecneyeHne

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

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

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

3 PyKOBOACTBO MO 3KCM/lyaTauuu COAEPKUT ABE YaCTW.
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HeobxoamMmble AnA 3KchayaTauMyM aHa/NM3aTOPOB MPUHAA/IEKHOCTM, K KOTOPbLIM
OTHOCATCA M3MepUTeNbHble Kabenu u nepexodpl, a TaKKe CPeacTBa KanubpoBKM,
npuBedeHbl B Tabauue HuXKe. YKasaHHble NPUHALNEXKHOCTM MOCTaBAAKTCA MO
OTAENbHOMY 3aKasy. KOMNAEeKT M3 ogHUX NPUHALNEKHOCTEN MOKET MPUMEHATLCA B
COCTaBe C HECKO/NbKMMK npubopamu. [onyckaerca MCNo/sb30BaTb KOMMEPYECKU
AOCTYMHble  NPUHAANEKHOCTM  NobbIX  Npou3BOAUTENEM € aHaNOTMYHbIMMU
napameTpamu.

Tabnuvua — MpuHagnexHoCTH

n pPUHaanexXHoCTu

Kabenu namepurenbHble

Nepexoapbl U3MepUTeNbHbIE

ABTOMaTHYECKME KaNNBPOBOYHbIE MOAYIN

Habopbl mep

Knwouym TapupoBaHHblie

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

Tabnnua — Kabenun nameputenbHole

HaumeHoBaHue 0O603HaueHue NMpoussogurennb

MpeuunusnoHHble

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

O6Lwero npumeHeHuUA

Kabenb namepurtenbHbiin C50 000 "NNAHAP"
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HaunmeHoBaHue 0O603HaueHue NMpoussogurennb

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

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

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

Tabnuua — Mepexoabl U3MepUTE/bHbIE

HaumeHoBaHue 0O603HaueHue Mpoussogurennb

MpeuunusnoHHble

055121, 05K121,
P55121, P5K121,

Mepexoa U3mepuTENbHbIN 095121, 09K121,

Rosenberger

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

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

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

Ana  KanuMbpoBKM  aHaANM3aTOPOB  MOTYT  MCMO/b30BaTbCA  aBTOMaTUYeCcKue
KanubpoBoYHble MOAyNKW, Habopbl Mep C PEe3UCTUBHbIMU  COrNAacOBaHHbIMU
Harpyskamu MAM C COrNacoBaHHbIMM HarpyskaMu C NOABUNKHLIM MOrNOTUTENEM, A
TakKe Habopbl Mep C OTpe3KamMmu MNpPeumsmMoHHbIX JIMHUIA nepedadn. [lepedyeHb
PEKOMEHAYEeMbIX CPeACTB KanubpoBKM npuBedeH B Tabauuax HUXe, TpeboBaHUA K
MnapameTpam HarpysoK 13 coctaBa HabopoB mep nepeyncaeHbl B Tabaumue.
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Tabnumua — ABTOMaTUYECKME KannbpoBOYHbIE MOAY N

HaumeHoBaHue

ABTOMATUYECKNI
KannbpoBOYHbIN MOoAay b

NMPUMEYAHUE — KonmyectBo M TUMNbl aBTOMATUYECKUX KanubpoBOYHbIX Moaynen

onpeaenAarTca npum 3aKkase.

Tabnuvua —Habop mep

HaumeHoBaHue

Habop
Ko3dpduumneHToB
nepeaavym n oTparKeHus

mep

Habop
KoapduumeHTos
nepefayum u OTparKeHus

mep

Habop
KoapoduumneHToB
nepesayun u oTpaxKeHus

mep

Habop
Ko3ppumumneHToB
nepeaayun u oTpaxKeHus

mep

KomnnekTt
KannbpoBOYHbIX

mep

MPUMEYAHUE -
onpeaenAoTca Npu 3akase.

KonuyectsBo

0O603HaueHue Mpoussogurennb
MpeuunusnoHHble
ACM 000 "NNAHAP"

0O603HaueHue Mpoussogutenn

MpeuunusnoHHble

ZNV-7270, ZV-72224 Rohde & Schwarz

P5CK010-170,

09CKO10-150 Rosenberger

O6wero npumeHeHus

85032F, 85054B . .
Keysight Technologies

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

TMNbl  HabopoB KanMbPOBOYUHbIX
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Tabnvua — PekomeHayemble napameTpbl HarpysoKk M3 coctaBa Habopa mep S5045,
S$5048, S5065, S5085, S50180, S7530

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

115



Tabnumua — PekomeHayemble NapameTpbl HAarpy3oK M3 coctaBa Habopa mep S50244

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

Ona npepoTBpalleHMa MONOMKWU COeauHUTeNnen M obecneyeHra MaKCUMMaJIbHOM
NOBTOPAEMOCTM pe3ynbTaTa U3MEPEHUIN NOAKAOYEHME YCTPOMUCTB PEKOMEHAOYeTCs
BbIMOMIHATb C MOMOLLLbIO TaPMPOBAHHbIX KAtoYel. MepedyeHb PEKOMEHAYEeMbIX Katoden
npuBeaeH B Tabaunue HUxKe.

3atArMBaHne coeauHuTenein cneayeT BbIMOAHATb C MOMOLLbIO
TapMPOBAHHOINO KAYA C  HOPMMPOBAHHbIM  3HAYeHUEM

BHUMAHME! KPYTALLEro MOMEHTa:

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

e0710,8001,0Hm Ana coeguHuTenenm Tun 2,4 mm.
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Tabnuvua — Kntoum TapmpoBaHHbIe

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

NMPUMEYAHUE — KonmnyectBo 1 TUNbI KNtoYen onpeaenarnTcs Npu 3aKkase.
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Pacnono)eHue opraHoB ynpasseHUA

MepegHue naHenun

AHanusatopbl cepum  KomnakT paboTaloT noa  ynpaBAEHUMEM  BHELUHEro
NepcoHaNbHOrO KOMMbIOTEPA C YCTAHOB/IEHHBIM MPOrPamMMHbIM  obecneyeHnem,
KoTopoe npoBoauT  06paboTKy  MHPoOpmMauMm M BbINOAHAET  YHKUMIO
No/Ib30BaTe/NIbCKOTO UMHTepdelica. [NA CBA3M C MNEePCOHANbHbIM  KOMMbIOTEPOM

ucnonb3yetca wuHTepdenc USB 2.0. [lepcoHaNbHbIM KOMMNbHOTEP He BXOAUT B
KOMMNJIEKT MNOCTaBKM.

ﬂepe,u,Hme naHean aHa1nm3aToposB cepunm KoMnNaKT noKasaHbl Ha PUCYHKaX HUNXKe.

|
© @ BIPAIAR  S5045 © .
ABAHEDF NI BIRTOMHLM P uly - L9 Ty
o o
: PORT 15011 11 i RF 35 ¥ DC Max PORT 2508
= — S— — — =
B — — C—

o (IPiAAR  S5065 @ P
o o

AHATHIATOR UERDA BENTOPHLIA 7 sl - 45 MMy

PORT 1500 B33 B BF 35 DC Was PORT2 500
e - ———
PucyHok — lNepeaHaa naHenb S5065

—
Q @ BIPAAR 55035@ W
AEANHIAFDP UENEA BENTOPHLIM 7 aly - £5 Ty o
PORT 1500 _& T3 il RF 13 ¥ DE Max PORTZ 500
— — —— — T

PucyHok — lNepegHaa naHenb S5085
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E].—_——_._-_' e = ———ou —

. »1Piajar S50180 -
@ @—" AHANMIATOP LIENER BEHTOPHLIA 100 mMu-18 My /)5 +
Pnirnnn_ 2\ +13 @ KF 35 ¥ DCMaa %-ﬁ'

— - — =

PucyHok — NepeaHaa naHenb S50180

10 Mly - 46Ty
AHAMIEIATOR LLENER BEHTOFHA

[ $50244 [>]PIANAR |

4 +1368a RF 30 Y OC Max

©® @ GIPEaE  S7530 @ ~,
fc"r ARATHIADOP LWENER BENTOPHESN 38 wly - 3,8 My -'c}

PORT 1758 ﬁqm.mhuu.: FORT2 750 —

-

PucyHok — lNepeaHaa naHenb S7530

© EIPARAR  S5048 o

5 AHARAIATOR LENEA BEXTOPSIA 1l - 48Ty E}

PORT 1500 +T1 dBm RF 15 ¥ D Mac PORT2 500 J
i l
—— ——

PucyHok — MNepeaHaa naHenb S5048
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@ M3meputenbHbie NOPTbl CO CBETOAUOAHBIMU UHAUKATOPaMMU

= M3mepuTenbHble NOPTbl  CAYXKAT  AN8  NOAKNOYEHMSA
nccneayemoro yCcTpomcTea. MameputenbHbld NOPT BbICTyNaeT
KaK B KauyecTBe NCTOYHMKA MCMbITaTe/IbHOro
PagMoYacTOTHOIO CUrHana, Tak M B KadyecTBe NPUEMHMKA
CUrHana oT Uccaelyemoro yCTpomncTBa.

MpU NOAOKNIOYEHUM K OOHOMY W3IMEPUTENbHOMY MOPTY

O BO3MOXHO M3MEPEHME  XapPaKTEPUCTMK  OTpaxKeHua
nccnelyemoro yCcTponucTsa.

PORTZ 500

MpY NOAKNOYEHUN K 2 USMEPUTENbHBIM NMOPTaM BO3MOXHO

M3MEepeHMEe BCEX 3/IEMEHTOB MaTpuubl S-napameTpos
nccnenyemoro ycTpomncTea.

CBETOAMOAHbIA  MHAMKATOP  CAYXKUT A1 UHAWMKaAUUM
M3MEPUTENbHOTO MOPTa, KOTOPbIM ABNAETCA MCTOYHUKOM
PagMoYacTOTHOIO CUrHana.

MpeBblweHne MaKCMMa/IbHOM BXOAHOM MOLLLHOCTH
PaAMOYaCTOTHOrO CUrHaNa WMAM MaKCMManbHOTO MOCTOAHHOIO
HanpAXeHUs, YKasaHHbIX Ha NepegHeN MaHenn, MOXKeT
NPMBECTM K BbIXOAY aHanM3aTopa U3 CTpos.

BHUMAHMWE!

@ Bbikntoyatenb NnUTaHuA

BbiKnoyaTenb NUTAHUA  CAYKWUT  AnA  BKAYeHuAa [/
|. BbIK/IIOYEHMA NUTAHUA aHAAM3aTopa.
O
BKAtoyeHMe UK BbIKAOYEHWE NMUTAHUSA BO3MOXKHO B Nt060M
MOMEHT BpemeHW. MNpu BKAKOYEHMN NUTAHMA aHANM3ATOPa,
NOAKOMEHHOIO K KOMMNbIOTEPY, NPpOrpammHoe obecneyeHme
NPOU3BOAUT 3arpysky MuKponporpamm B npubop. Mo
OKOHYaHWM  3arpyskM npubnmsutenbHo yepes 10 c
ol aHanu3aTtop rotos K pabore.
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BHUMAHMWE!

Mpn nNepBOM  BKAKOYEHUM ABTOMATMYECKM  BbIMNOAHAETCA
npoueaypa ycTaHoBKM apamBepa USB. YcraHoBKa papaiiBepa
nogpobHo onmcaHa B N. YCTAHOBKA  NPOrpamMmMHOro

obecneyeHusa. [poueaypa YCTaHOBKM ApaMBepa  MOXKET

noTpeboBaTbCs HA HEKOTOPbIX KOMMbIOTEPAX MPU U3MEHEHUU
nopta USB.

@ Knemma 3azemneHums

o 4

+ @

Knemma MCNONb3YETCA ANA 3a3EMIEHNA.

ana npenoTBpaLLeHus noBpeXAeHUs oT
3/1EKTPOCTAaTMYECKOro pa3spsaga c/iedyeT COeAUMHUTb Kaemmy
3a3eM/IeHMA Ha KOpnyce aHanausatopa C  KOpnycom
nccnenyemoro ycTpomncTea.
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3agHue naHenu

3agHuWe naHenu aHanu3aTopoBs cepum KoMnaKT noKasaHbl HA PUCYHKAX HUXKe.

B el ST

17t @O O O0;

@ \J fﬁm HICE -a ® ®
o T

OJOXO.0I00,

PucyHok — 3agHAaa naHenb S5045, S5065, S5085

®)

= \__f b s aa: |
S R A
-
=

LH
1

==

: =n®OO§E

- Vi Pl fint  Mesd Pl Inilal

Tog Mt E
£ J)

-i-—E--_

i

S — =

OO O® OO ® ©

PucyHok — 3agHAaA naHenb S50180
OJONO,

i ©mice N
rf.o 0.0. i O

Se3008. .| =
::.0.033 ® O [ ONO)

PucyHok —3agHAaA naHenb S50244
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@ Pasvem USB 2.0

CoeamHuTeNb AN MOAKNKOYEHUA Npubopa K BHELHeMY
yrnpaBAAoWemMy KOMMNboTepy.

@ BbiXog, BHELWHEro/BHYTPEHHEro ONOPHOro reHeparopa 10 Mry,

Bxoa, 418 NOAKNOYEHMA BHELIHEro ONOPHOro reHepaTopa,

Ref In / Dut 10 MHz
obecneymBaloLLErO0 CUHXPOHHYIO pPaboTy Bcex Y310B U
6nokoB npubopa. Yactota BHEWHEro  OMOPHOro
reHepaTtopa 10 Mlwu,
Bbixo4, AN NOAKNIOYEHUA K BHYTPEHHEMY OMOPHOMY
reHepaTto A CO3[4aHWA eauHOM LWKanbl BPEMEHMU
—Ref 10 MHz—, patopy & A A P

(BpeMeHHOM CUHXPOHM3aALMM) PA3/TUYHbIX YCTPOMCTB.

Out In
Bbixon, — morker nucnonb3oBaTbCca AN KOHTpoONA
napameTpOB CUTHANA BHYTPEHHEro ONOPHOro reHepaTopa

npum nposeAeHnU OVNArHOCTUKM, TeXHUYecKoro
06CNy)XMBaHMA WAM  peMOHTa. YacToTa BHYTPEHHEro
onopHoro reHepatopa 10 Mlwu,

@ Bxoa cMHXpoHU3aLum (3a ucknryeHmem S50180)

Bxog Ext Trig In cny»ut pnAa NOAKNOYEHMA UCTOYHMKA
CMrHana BHewHero 3anycka. CUMHXPOHM3AUMA WMAKW 3anycK
npubopa BO3MOXeH no Pa3NNYHbIM cobbITHAM,
NnepevymcneHHbIM B NporpamMmMHoOm obecneyeHumn.

ExtTrigIn
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@ BbIXOZ, CUHXPOHM3aLMK (33 MCKIoYeHMem S5048, S7530, S50180)

Ext Trig Owt

CoeauHutTenb pANA nNOAKAIOYEHMA BHewHero 6n0Ka

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

nuTaHuA (3a

ucknoyeHnem S50244)

R
22

Q

Q

Q

200

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

@ Pasbem ana KeHCUMHITOHCKOro 3amka

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

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

I

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

B uMnynbcHOM perknme pasbemy MOryT ObiTb Ha3HaAYeHbl Ha
cneaytowme curHanbl (cm. n. UMnyabCHbIe U3MEpPeHus):

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

Trig In e BbixoA "Mmnynbc 2" BHYTPEHHEro reHepaTopa.

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

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

B MMny/nbCHOM pexxume pasbemy MOryT ObiTb Ha3Ha4YeHbl Ha
cnepyowme curHanbl (Cm. n. UMnynbcHble M3mepenus):

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

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

® CTaHAAPTHbIN BbIXOA, TpUrrepa.

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

PasbeM MCMOAb3yeTcs TONbKO B MMMY/JbCHOM pexume. B
3aBUCMMOCTM OT MMMY/IbCHOTO pexmnma (cm. n. MmnynbcHble
M3MepeHus) pasbem ABNAETCA BXOAOM BHEWHEro CUrHana

Mad Pulse In/Out MMMNYNAbCHOM MOAYNAUMM  WAWU  BbIXOAOM  BHYTPEHHEro
CUrHaNa MMMNy/IbCHON MOAYNALMM.

@ BbiKntouatenb nuTaHua (Tonbko $50244)

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

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

@ CoepuHUTENb ANA NOAKNIOYEHUA Kabena nuTaHuA (TonbKo $50244)

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

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

BHUMAHMWE!

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

Fuse F2 A MnaBKM npegoxpaHUTeNnb npeaHasHayeH Aas  3aWuThbl
3/IEKTPUYECKUX Lienen npnbopa Npu NpPeBbIlEHNUN CUbl TOKA
[OMNYCKaemoro 3HayeHus.
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OcHOBHble TeXHU4YecKoe XapPaKTePUCTUKHN

Ona S5045, S5048, S5065, S5085 n S7530 anana3oHbl M npeaenbl NorpelHocTen
M3MEPEHUM KOMMIEKCHbIX KO3QPUUMEHTOB nepedavym M OTpaxKeHUsa, a TaKxKe

Ko3pduLMeHTa cTosYen BONHbI NO HanpsikeHwio (sanee KCBH, obosHauaetcsa K_ )

npuBeaeHbl AnA paboyero AuvanasoHa TemnepaTyp OKpy)Kallieh cpeabl U npu
M3MEHEHUN TemnepaTtypbl He 6onee yem Ha +1 °C nocne BbINONHEHWUA NOJHOM
OAHOMOPTOBOM (TONBKO ANA KO3dPULUMEHTA OTPAXKEHMA) NN MOJTHOM ABYXNOPTOBOM
KaNMBPOBKM MPU YPOBHE BbIXOAHOM MOLLHOCTM MUHYC 5 aBbm u nonoce ¢unbTpa
NPOMEXKYTOYHOM YacToTbl 10 L.

Ona S50180 pguanasoHbl M nNpegenbl NOTrPeWHOCTEd U3MEepPEeHUid KOMMNAEKCHbIX
Ko3adPpuMUMeHTOB Nepedaym M oTparkeHus, a Takxke KCBH npuBegeHbl ans pabouyero
AManasoHa TemnepaTyp OKPYMKalLlen cpeabl U NpU UIMEHEHUM TeMMNepaTypbl He
6onee yem Ha *1°C nocne BbINOJHEHUS MNOAHOW OAHOMOPTOBOWM (TO/NbKO AnA
KO3dPUUMEHTA OTParKEHUsA) UAM NOJIHOM ABYXMNOPTOBON KanMOPOBKM NpU ypoOBHE
BbIXOAHOW MmowHocTn O ABM M nonoce punbTpa NPOMEKYTOUHOM YacToTbl 1 'y,

Ona S50244 pamnana3oHbl M npegenbl MNOTrPEWHOCTEN U3MEPEHUM KOMMIEKCHbIX
Ko3pPMUMEHTOB Nepedaym M oTparkeHus, a Takxke KCBH npusegeHbl ans pabouyero
OnanasoHa TemnepaTyp OKpy»Kawwen cpeabl U NPU U3MEHEHUM TemnepaTypbl He
6onee yem Ha *1°C nocne BbINONHEHWUS MNOJIHOM OAHOMOPTOBOM (TONBKO ANA
KoapdUuUMeHTa OTparKeHns) UAM NONHOW ABYXNOPTOBOM Ka/MOPOBKM MpPU ypOBHE
BbIXOAHOM MoLWHOCTM -10 Abm 1 nonoce punbTpa NPOMEXKYTOUYHOM YacToTbl 10 .

Mpegenbl norpewHocTM KoadpouumeHTa nepefdayrm aHanmsatopa MoryT ObiTb
paccuMTaHbl gns Nboro AOCTYMHOIO YPOBHS BbIXOAHOM MOLLHOCTM M MOOCHI
dunNbTpa NPOMEXKYTOYHOM 4YacToTbl No Gopmynam M KodpPuuueHTam, KoTopblie
yKasaHbl B Tabanuax.

[Ona nonyvyeHma ykasaHHbIX B Tabaunue npegenos NOrpewHoCcTM U3MepeHUn Mogy s u
da3bl KO3OOULMEHTOB Nepeaaun N OTPAXKEHUA cneayeT NPUMEHATb MPeLM3NOHHble
nameputenbHble Kabenun, nepexoapl U cpeactsa Kanmbposku. MNMpu MCNoNb30BaHUK
NPUHagNexXHocTen obLlwero npUMEHeHUA npeaenbl MNOrpewHocTM MmoryT  6biTb
yBe/NnYeHol. B 3TOM cnyvyae panAa  onpeaeneHua  OEUCTBUTE/bHbLIX  3HAYEHWUM
norpewHocTn Heobxoammo wucnonb3oBatb MW 3411-2013 «locyaapcTBeHHasn
cuctema obecneyeHus eauMHCTBA M3MepeHWMn. AHanus3aTopbl Uenei BeKTOpPHbIE.
MeToauKa onpeaeneHma MeTpPoNOrMYECKUX XapPaKTEPUCTUKY.

MeTpoiorMyeckne M TexXHUYECKMe XapaKTePUCTUMKWM aHa/NM3aTOpPOB MNpuBeAeHbl B

Tabanuax HUKe, HECKOPPEKTMPOBAHHbIE NapameTpbl B Tabauue, 3¢PeKkTUBHbIE
(cKoppeKTMpoBaHHbIE) NapamMeTpbl B TabaunLe.
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Tabnumua — MeTponorMyeckme XxapakTepucTUKu

HanmeHoBaHMe XapaKTepUCTUKKU
[dnanasoH paboumnx yactot, Mlu;

S5045
S5048
S5065
S5085
S50180
S$50244

S7530

Mpenenbl  OOMNYCKaeMOW  OTHOCUTENbHOM
NOrpeLHoCTm YCTaHOBKM 4acToTbl
MCTOYHMKA BbIXOAHOIO CUrHaNa:

55045, S5048, S5065, S5085, 550180,
S7530

S$50244

[JManasoH YCTaHOBKU YPOBHS BbIXOAHOM
MOLLHOCTKU, AbMm:

S5045, S5065
55048, S7530

S5085:

oT9Kly go 8 My,

cebiwe 8 My, go 8,5 My,
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3HauyeHMe XapaKTepUCTUKH

ot 0,009 go 4500,000
ot 0,02 oo 4800,00
ot 0,009 go 6500,000
ot 0,009 go 8500,000
ot 0,1 npo 18000,0
ot 10 go 44000

ot 0,02 go 3000,00

+5.107°

+2.10°°

OT MUHYC 55 pgo natoc 5

oT muHyc 50 go natoc 5

OT MUHYC 55 pgo natoc 5

OoT MmuHyc 55 go natoc 3



HauwmeHoBaHue XapPaKTepUCTukKun

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

o1 10 Mly o 40 My,

cBbiwe 40 My, o 44 Ty,

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

55045, S5065, S5085, 550244

$50180%

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

KoadPULMEHTa OTparKeHUs, rpaayc 2

Mpepenbl  [QoONyCcKaemor OTHOCUTENbHOM

norpewHocT nsmepennii KCBH, % 3

dnanasoH N3MepeHNi Mmoayna
KoapoduUMEHTa nepedaynm B  AuanasoHe
yacToT, ab%
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3HauyeHMe XapaKTepPUCTUKMU

OT MUHycC 45 ago natoc 10

OT MUHYC 45 po natoc 6

oT MuHyc 50 no 0

OoT muHyc 50 go muHyc 5

otO0po1l

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

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

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



HauwmeHoBaHue XapPaKTepUCTukKun

55045, S5065:

ot 9 Ky o 300 Kl'y,

¢B. 300 Kl'y, A0 BEPXHEN FPaHULbI

S5048, S7530:

o1 20 Kl'y oo 300 Ky,

cB. 300 Kl A0 BEPXHEN FPAHULbI

S5085:

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

S50180:

ot 100 Kl'y, po 1 MTly,

¢cB.1 Mluy oo 6,5 My,

¢B.6,5My 0o 12,0 My,

cB. 12 My po 16 My,

¢B.16 My go 18 My,
S$50244:

o1 10 MTu po 27 Iy,

cB. 27 Ty po 40 My,
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3HauyeHMe XapaKTepPUCTUKMU

OT MUHyC 65 go 10

oT muHyc 105 po 10

oT muHyc 55 go 10

oT muHyc 100 po 10

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

oT muHyc 97 po 10

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

oT MmuHyc 112 po 10

oT mmHyc 113 po 10

oT muHyc 105 po 10



HauwmeHoBaHue XapPaKTepUCTukKun

¢c8.40 My go 44 My,

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

Mpepenbl  ponyckaemow abcontoTHOM
MOrpeLHoCcTH N3MepeHni ¢dasbl
KoadduLMeHTa nepesaun, rpagyc

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

S5045, S5065:

oT 9 Ky, go 300 Ky,

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

ot 20 KlMy go 300 Ky,

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

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

S50180:

ot 100 Kl'y, po 1 My,
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oT muHyc 100 po 10

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

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

MUHyc 90

MmuHyc 130

muHyc 80

MUHYC 125

MuHyc 90
MunHyc 130
MWUHyC 125

MUWHYC 122

muHyc 100



HauwmeHoBaHue XapPaKTepUCTukKun

¢cB.1 Mluy go 6,51y,

¢B.6,5My g0 12,0 My,

cB.12 My po 18 Iy,
$50244:

ot 10 My go 27 Iy,

cB. 27 My, go 40 My,

cB.40 My po 44 Ty,

Monoca nponyckaHua dunbTpa
NPOMEXKYTOYHOM YacToTbl, I'u:

S5048

S7530

S5045, S5065, S5085
S50180

550244

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

55045, 55048, S5065, 55085, S7530:

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

5$50180:
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3HauyeHMe XapaKTepPUCTUKMU

MmuHyc 130
MUHYC 125

MWHYC 122

MUHYyC 143
MUHycC 135

MmuHyc 130

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

ot 1 no 2-10°

0,050

0,002



HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

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

1 Mpegenbl NOrpewHoOCT YCTAaHOBKM YPOBHA  BbIXOAHOM  MOLLHOCTMU
HOPMMWPOBAHbI A/15 Anana3oHa TeMNepaTyp OKpYy»KawLliero Bo3ayxa oT +18 °
Cpo +28 °C.

2 T[pepenbl NOrpewHoOCTM u3MepeHun moaynsa u  ¢asbl KoapoduumeHTa
OTpPa*KeHMa HOPMUPOBaHbI ANA ABYXNOJHOCHUKOB UIN YETbIPEXMONCHUKOB
¢ 6ecKoHeyYHbIM ocnabneHnem.

3 B dopmyne npuHATbI cneaytowme 0603HaYeHusa:

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

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

Moayna KoadPUUMEHTa OTPaXKEHMA B IMHEMHOM MaclTabe;
| Sii| v A|Sii| aBnatoTca 6e3pasmepHbIMUA.
4 B dopmyne NpUHATbI creaytouine o603HaveHus:
Ed — apPeKkTnBHaAA HanpaBNEHHOCTb;
Er — 3¢ PeKTUBHbIN TPEKMHT OTPAXKEHUS;
Es —adPpeKkTUBHOE cornacoBaHme UCTOYHMKA.

dppeKTuBHbleE  (CKOPPEKTMPOBAHHbIE) napamertpbl aHanM3aTopos
npuseaeHbl B Tabauue.

5 MorpewHocTb $a3bl HOPMUPYETCA B AMana3oHe moaynsa KosdpduumeHTa
oTparkeHua |Sii| ot 0,018 go 1,000 (ot muHyc 35 ao 0 ab).

6 [na aHanuzatopos S5045, S5065, S5085, S5048, S7530 3HauyeHwuA
ANana3soHOB M3MepeHUn moayns KoapduuueHTa nepeaayn yKasaHbl ana
YPOBHSI BbIXOAHOM MOLLHOCTM MWUHYC 5abm 1 nonocbl ¢unbTpa
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HanmeHoBaHMe xapaKTepUCTUKH 3HayeHue XapaKTe pUCTUKU
NPOMEXYTOYHOM YacToTbl 10 I,

Ona aHanusatopos S50180 3HayeHMA AMANA30HOB W3MEpPEeHuin moayns
KoadPumumneHTa nepesayun yKasaHbl 41 YPOBHA BbIXOAHOM MOLLHOCTMU
0 Abm 1 nonocbkl GUNbTPA NPOMENKYTOYHOM YacToTbl 1 L.

Ona aHanusatopoB S50244 3HayeHMA AMANA30HOB W3MEpPEeHuin moayns
KoadPuumneHTa nepesayun yKasaHbl A1 YPOBHA BbIXOAHOM MOLLHOCTU
MuHyc 10 Abm 1 nonocbl GUNbTPA NPOMENKYTOYHOM YacToTbl 10 u,

7 B dopmyne npuHaTbI cneaytowme o603HaveHusa:

|Sji| — mencTBuTENbHBIN (MM U3MEPEHHbIA) Moay/b  KoadduumeHTa
nepeaayn B TIMHeMHOM macwTtabe;

| Sii| v |Sjj| — pencTBUTENbHBIN (MU U3MEPEHHbIN) Moayib KO3dPULUMEHT]
OTpaKeHuA Bxo4a 1 Bbixoaa MY B nMHeHOM macwiTabe;

A|Sji| —npegen ponyckaemolr abCONOTHOM MOrPEWHOCTU  U3MEpPEHUN
moayna koapoduumneHTa nepenaym B IMHEMHOM macwTtabe;

|Sji|, | Sii|, |Sjj| v A|Sji| asnatoTca 6espasmepHbIMM.
8 B popmyne npuHATLI cnepytouine ob6o3HaveHumn:

Et — 3¢ PeKTMBHbIN TPEKMHT Nnepeaayu;

El — apdeKkTBHOE cornacoBaHme HarpysKku;

L=L0-10PBbIX / 10 — KO3pDULUMEHT, XapaKTepusyowmii  HEeIMHENHOCTb
aMMNAUTYAHON XapaKTEPUCTUKN NPUEMHUNKOB;

PBbIX — ypoBeHb BbIXO4HOW MOLLLHOCTU NPU U3MEPEHNU, ABM;

Ex =10(D + 10:Ig(AfM14.M / DfMY.H) - PBbIX) / 20 — MakcMmanbHbIn YPOBEHb
COBCTBEHHOTO WyMma (13o01auma);

D — HMXKHAA TrpaHMUa AnManasoHa W3MepeHuit moayna KoadpuumeHTa
nepegayun, ab;

AfNMY.M — wmpuHa nonocbl NpPonyckaHua GuUAbTPaA MPOMENKYTOYHOM
4acToTbl NPU n3mepenHun, ly;

AfMY.H —HOMMHanbHAA  WMPMHA  NOANOCbI  MNPOMyCKaHMA  GUAbTPA
NPOMEXKYTOYHOM YacTOThbl, paBHaa 1 Iy,

3ddeKTnBHbIE (CKOPPEKTUPOBAHHbIE) NapamMeTpbl NpuBeaeHbl B Tabauue.
Ana aHanusatopos S5045, S5065, S5085, S5048, S7530 napameTpbl Ex u
LO=L yKasaHbl Ana ypoBHS BbIXOAHOM MOLLHOCTM MMUHYC 5 Agbm M nonocsbl
dunbTpa NpomexyToyHom 4YactoTbl 10 u. Ana aHanuszatopos S50180
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HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

napameTpbl Ex n LO=L yKkasaHbl gns ypoBHS BbIXOAHOW MOLWHOCTK O Abm w1
nonocbl GpuAbTPa NPOMENKYTOYHOM 4actoTbl 1Tu. [OnAa aHanusaTopos
napameTpbl Ex n LO=L yKasaHbl 4na ypoBHA BbIXOAHOM MOLLHOCTK -10 obm 1
nonocbl puabTPa NpomexRyTouHom Yactotbl 10 'y, Mpeaenbl norpewHoCcTH
BbluMCAAOTCA Ana ntoboro AOCTYNHOrO YPOBHA BbIXOAHOMW MOLLHOCTU M
noaocbl GUNbTPA MPOMEKYTOYHOMN YACTOTbI.

9 B dopmyne A|Sji| u |Sji| npuBeaeHbl B "MHEMHOM MmacluTabe.
Tabnvua — OCHOBHbIe TEXHUYECKUE XapaKTEepPUCTUKN

HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTe pUCTUKn
Konuuectso M3MEPUTENTbHbLIX MOPTOB:

S5045, S5048, S5065, S5085, S50180, 2
550244, S7530

MapameTpbl U3MEPUTENbHbIX NOPTOB:

T™nN COE,EI,VIHMTeI'Iel‘;Ii

S5045, 55048, S5065, S5085, S50180 N, 50 Q, po3eTKa

S7530 N, 75 Q, poseTka

$50244 NMD 2,4 mm, BU/IKa

BO/THOBOE CONPOTUBNEHUE, Om:

$5045, S5048, S5065, S5085, S50180, 50
S$50244
S7530 75
HECKOPPEKTUPOBaHHbIe napameTpbl, Ab, He cM. TabauLy
MeHee
MoAKNOYeHME K KOMNbIOTEPY ANS YNPaBAeHNA:
TUN coeanHuTens USB B
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HaummeHoBaHue XapPaKTepUCTUKHU

nHTepdenc

HanpaxeHue nuTaHMA OT CETM NepemMeHHOro
TOKa yactotomn 50 Iy, B:

S5045, S5048, S5065, S5085, S7530

S50180

550244

MoTtpebnaeman MOLLHOCTb oT cetn
nepemeHHoro ToKa u4actotor 50 Ty, BT, He
bonee:

55045, S5065, S5085

55048, S7530

S50180

550244

HanpaxeHne NUTaHNA NOCTOAHHOIO TOKa, B:

55048, S5045, S5065, S5085, S7530

550180

MNoTtpebnsemas molLHOCTb, BT, He bonee:

55045, S5065, S5085
55048, S7530

S50180

Bpems ycTaHOBNEeHMA paboyero peknuma, MuH,
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usB 2.0

ot 110 go 240

ot 198 pno 242

ot 100 go 253

14

12

40

75

ot 9 go 15

ot 11 po 15

12

10

35

40



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

He 6bonee
Bpemsa HenpepblBHOM paboTbl, 4, HEe MeHee 16
abapuTHble pasmepbl

(AnmMHaxwuprHaxBbIicoTa), MM, He Bonee:

$5045, S5065, S5085 297 x 160 x 44
55048, 57530 267 x 160 x 44
$50180 370 x 210 x 75
$50244 422 x 235 x 96

Macca, Kr, He bonee:

55045, S5065, S5085 1,7
55048, 57530 1,3
S50180 3,9
550244 5,0

Pabouune ycnoBus aKkcnyaTaumm:

TemnepaTtypa OKpy»Katowero Bosayxa, °C oT natoc 5 a0 natoc 40

OTHOCUTENIbHAA B/IAXKHOCTb BO34yXa MNpwu 90
Temnepatype natoc 25 °C, %, He 6bonee

atmocdepHoe aaBneHue, Kla o1 70,0 10 106,7

Tabnumua — HecKoppeKTUpPOBaHHbIE NAapPaMETPbI
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HanpasneHHoctb, CornacosaHue CornacosaHue

AwvanasoH yactor
ab MUCTOYHUKA, Ab Harpysku, ab

S5045, S5065

o1 9 Kly, go 300 Kly, 8 10 10
c8. 300 Kl'y, oo BepxHel 15 15 15
rPaHULbI

S5048, S7530

o1 20 Kl'y oo 300 Mry, 12 15 15
cB. 300 MTly, oo BepxHen 15 15 22
rpaHuUpbl

S5085
oT 9 Kl'y, ao 300 Mr'y, 8 10 10
¢8.300 Mly po 6,5 My, 15 15 15
cB.6,5 Ty, [0 BepxHeun 12 15 15
rpaHuUpbl

S50180
ot 100 Ky go 1 MTly, 10 8 12
ce.1 Mly go 6,51y, 15 12 15
8. 6,51y 00 12,0 My, 10 8 10
cB. 12 My po 18 My, 10 8 10

$50244
ot 10 Mly go 27 Iy, 10 10 10
cB.27 My po 44 Ty, 8 10 10
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Tabnumua — 3pdeKkTUBHbIE (CKOPPEKTUPOBAHHbIE) NAapaMeTpb

JnanasoH Ed Es El (Er-1)  (Et-1) Ex Lo
yacrot

S5045, S5065

or9klu 0005 0,010 0,005 0012 0,016 5,610* 1,15103
4o
300 Mry,

cB. 0,005 0,010 0,005 0,012 0,009 5,6-10®% 1,15103
300 MTly,

o
BEPXHEeMN
rpaHuLbl

S5048, S7530

or20kM4 0005 0,010 0,005 0,012 0,016 1,8103 1,151073
[0
300 Mry,

cB. 0,005 0,010 0,005 0,012 0,016 1,010° 1,1510°3
300 MTly,

o
BEPXHEeMN
rpaHuLbl
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Avanas3oH
yacror

ot 9 Kl'y,

[0
300 Mry

CB.
300 MTly,
no 6,51y,

CB.
6,5 My go
81Ty

cB. 8Ty,
no 8,51y,

oT
100 Kly,
no1 Mrlu

ce. 1 Mlwy,
no 6,51y,

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

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

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

Ed

0,005

0,005

0,005

0,005

0,005

0,005

0,005

0,008

0,008

0,010

0,010

0,010

0,010

0,010

0,010

0,010

0,013

0,013

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

0,016

0,009

0,009

0,009

0,009

0,009

0,009

0,009

0,009

Ex

5,6-:10°

5,6:10°°

1,0-107

1,410

3,2:10°

1,0-10°

1,8-10°°

1,8-10°

2,5-10°

LO

1,15-1073

1,15-103

1,15-103

1,15-10°3

1,15-103

1,15-10°3

1,15-103

1,15-10°3

1,15-1073



Avanas3oH

Ed Es El (Er-1)  (Et-1) Ex LO
yacrot
$50244
oT 0,008 0,013 0,008 0,012 0,012 2,2-10° 1,15-103
10 MTy,
no 27 My,

c8.27MMu 0010 0,020 0,010 0,017 0,012 5610° 1,15103
0o 40 My,

c8.40MMu 0,010 0,020 0,010 0,017 0,012 1,0105 1,151073
0o 44 Ty,

NMPUMEYAHUA:

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

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

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

Tabnuua — JononHutenoHas popma NpeacTaBAeHUs MNOrpeLHoCTU U3IMepPeHnn ana
aHanusatopos S5045, S5065

HanmeHoBaHMe XxapaKTepUCTUKU 3HayeHue XapaKTepPUCTUKH

Mpenensl [OMyCKaemom abcontoTHOM
NOrpewHoCTn Mu3MepeHun moayna u  ¢asbl
KoapoduumeHTa oTpaxKeHMA B AuManasoHe ero

3HaYEeHUM:
oT muHyc 15 ao 0 ab +0,4 pb / +3°
OT MUHYC 25 a0 muHyc 15 ab +1,0 o6 / £6°
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HaummeHoBaHue XapPaKTepUCTUKHU

OT MUHYC 35 00 muHyc 25 ab

Mpegensl A0MNyCKaemom OTHOCUTENIbHOWM
norpewHoctn mamepeHmn KCBH B amanasoHe
3HayeHui ot 1 oo 10, %

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

ot 9 Kl'y, ao 300 MTu;

oT muHyc 25 go natoc 10 ab

OT MUHYC 45 0o munyc 25 ab

cB. 300 MTl'y, oo BepXxHel rpaHuLbl:

ot 0 po nntoc 10 ab

oT muHyc 45 no 0 ab

OT MUHYC 65 00 muHyc 45 ab

oT MmuHyc 85 go muHyc 65 ab

OddeKTmBHbIE NAapaMeTpbl B AMana3oHe YacToT:

ot 9 Kly, go 300 MTu;

HanpaB/IEHHOCTb, 4B, HEe MeHee:

cornacoBaHue UCTOYHUKA, Ab, He meHee

cornacoBaHue Harpysku, b, He meHee

TPEKUHI oTpaxeHua, ab
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3HayeHue XapPaKTepUCTUKn

+3,0 gb / +20°

15K,

+0,2 ab / +2°

+1,0 b / £6°

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

+1,0 b / 6°

46
40
46

10,10



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

TPEeKUHr nepenaun, ab +0.14

cB. 300 MTl'y, oo BepxHel rpaHmupl:

Hanpas/eHHOCTb, Ab, HEe MeHee: 46

cornacoBaHWe UCTOYHUKA, Ab, He meHee 40

cornacoBaHue Harpysku, ab, He meHee 46

TPEKUHT oTpaxKeHua, Ab +0,10

TPEKUHr nepedaun, b +0,08
MPUMEYHAHUA:

1 XapaKTepucTMKWM, YyKasaHHble B  HacToAwen Tabnuue, ABNAKOTCA
CNpaBOYHbIMM WU MpegHasHavyeHbl AN1A YNPOLWEeHUA pacyeTa MOrpewwHoCcTm
moayna u ¢asbl KoapOUUMEHTOB nepenayrm M OTPAXKEHUA, a TaKxKe
norpewHocTn nsmepeHunit KCBH Bo Bpemsa akcnayataymm.

2 3HauyeHuA nNpeaenos AOMYyCKaemMoW abCONOTHOM MOrpelHOCTU U3MEPEHUN
moayna u ¢asbl KoadpPuumeHTa nepesaym ykasaHbl gna YPOBHA BbIXOAHOM
MOLLHOCTU MWHYC 5 aBM M nonocbl $uAbTPa MNPOMENKYTOYHOM YaCTOTbI
10 Iu.

Tabnuua — lononHuTenbHaa popma NpeacTaBAeHUs MOrpeLHoCcTU U3MepeHnin ana
aHanusatopos S5048, S7530

HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUuKn

Mpenensl [OMyCKaemoim abcontoTHOM
NOrpewHoCTn MU3MepeHun moayna u  ¢asbl
KoapoduumeHTa oTpaxKeHMA B AManasoHe ero

3HaYeHun:
oT MmuHyc 15 go 0 ab +0,4 1B / +3°
OT MUMHYC 25 oo muHyc 15 ab +1,0 o5 / +6°
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HaummeHoBaHue XapPaKTepUCTUKHU

OoT muHyc 35 o munyc 25 ab

Mpegensl A0MNyCKaemom OTHOCUTENIbHOWM
norpewHoctn mamepeHmn KCBH B amanasoHe
3HayeHui ot 1 oo 10, %

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

ot 9 Kl'y, ao 300 MTu;

oT muHyc 25 go natoc 10 ab

OT MUHYC 45 0o munyc 25 ab

cB. 300 MTu po 6,5 Mu;:

ot 0 po nntoc 10 ab

oT muHyc 45 no 0 ab

OT MUHYC 65 00 muHyc 45 ab

3ddeKTMBHbIE NAapaMeTpbl B AMana3oHe YacToT:

HanpaB/ieHHOCTb, Ab, He MeHee:

COrnacoBaHWe UCTOYHMKA, AB, He MeHee

cornacoBaHme Harpysku, Ab, He meHee

TPEKUHT OoTpaXkeHusa, b

TPEKMHI nepenaun, ob
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+3,0 gb / +20°

15K,

+0,2 ab / +2°

+1,0 b / £6°

+0,2 nb / +2°
+0,1 a6/ +1°

+0,2 ab / +2°

46
40
46

+0,10

10,14



HaumeHoBaHMe xapaKTe pUCTUKK 3HauyeHue XxapaKTepuUCTUKu
MPUMEYHAHUA:

1 XapaKTepucTMKM, YyKasaHHble B  HacToAwen Tabnuue, ABNAKOTCA
CNpaBOYHbIMK WU MpeaHa3HavyeHbl AN1A YNPOLWeEeHUA pacyeTa MorpewHoCcTm
moayna u ¢asbl KoapOULMEHTOB nepenayrm M OTPAXKEHUA, a TaKKe
norpewHoctu namepennn KCBH Bo Bpemsa skcnayaTaymu.

2 3HayeHuAa npenenos AONyckaemoi abcoNtoTHOM MOrpelwHoOCTU U3MEPEHUN
Mmoayna u ¢asbl KoapPuumeHTa nepesaym yKasaHbl gNA YPOBHS BbIXOAHOM
MOLLHOCTU MMUHYC 5 aBM u nonocbl GUNbTPA MPOMENKYTOUYHOM YacTOTbI
10 Iy,

Tabnuua — lononHuTenbHaa popma NpeacTaBNeHUs MNOrpewHoCTU U3MepeHnin ana
aHanusatopos S5085

HauvmeHoBaHMe XxapaKTepUCTUKU 3HayeHUe XapaKTepPUCTUKU

Mpenensl [OMyCKaemom abcontoTHOM
NMOrpewHoCcTn u3MepeHuin moayna un  ¢asbl
KO3 PuMuMeHTa OTpaxKeHma B Amana3oHe ero

3HaYeHuN:
oT muHyc 15 go 0 ab +0,4 o / #3°
OT MUHYC 25 ao muHyc 15 ab +1,0 oB / +6°
OoT MUHyc 35 ao muHyc 25 gb +3,0 a6 / +20°
Mpegensl ZloNyCKaemow OTHOCUTENIbHOW +1,5:K

norpewHoctn usmepeHuit KCBH B amanasoHe
3HayeHu ot 1 oo 10, %

Mpepensol [OMyCKaemom abcontoTHOM
NOrpewwHoCcTn un3MmepeHnn moayna u  ¢asbl
KoapoduumeHtTa nepegaynm B AManasoHe ero
3HaYyeHWI B AManasoHe YacToT:

ot 20 Kl'y, ao 300 My,

oT muHyc 15 go natoc 10 ab +0,2 0B / #2°
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

OoT MuHyc 35 go munyc 15 ab +1,0 oB / +6°

c8. 300 MTl'y po 6,5 Mu;:

ot 0 po nntoc 10 ab +0,2 1B / +2°
oT munHyc 40 go 0 ab +0,1 nb / #1°
oT munHyc 60 o munHyc 40 ab +0,2 0B / +2°
oT muHyc 85 go muHyc 60 ab +1,0 o / +6°

cB.6,5 1My po 8 IMu;:

ot 0 go nntoc 10 ab +0,2 0B / +2°
oT muHyc 40 go 0 ab +0,1 o5 / +1°
oT muHyc 60 no munHyc 40 ab +0,2 aB / +2°
oT munHyc 80 go muHyc 60 ab +1,0 AB / +6°

cebiwe 8 My, go 8,5 Mu;:

ot 0 go nntc 10 b +0,2 aB / +2°
oT muHyc 35 go 0 ab +0,1 B / +1°
OoT muHyc 55 go munyc 35 b +0,2 B / +2°
OT MUHYC 75 no muHyc 55 ab +1,0 o / +6°

3dPeKkTUBHbIE NapamMeTpbl B ANaNa30OHe YacToT:

o1 9 Ky o 300 Klu;:

HaMnpaBAEeHHOCTb, Ab, He meHee: 46
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

cornacoBaHWe UCTOYHUKA, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEKUHT OTparkeHua, ab +0,10
TPEeKMHI nepenaun, ob +0,14

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

HanpaBNEHHOCTb, 4B, He MeHee: 46

COr/1acoBaHMe UCTOYHMKA, AB, He meHee 40

COr/lacoBaHMe Harpysku, ob, He meHee 46

TPEKUHT OTparKeHus, ab +0,10

TPEKUHT nepesayn, ob +0,08
NMPUMEYAHWNA:

1 XapaKTepuCcTMKWM, YyKasaHHble B  HacToAwen Tabnuue, ABNAKOTCA
CNPaBOYHbLIMWU W MNpefHa3HaYeHbl ANA YNPOLWEHUA pacyeTa NOrpeLHoCcTy
moayna u ¢asbl KO3PPUUMEHTOB MNepenaym U OTPaKEHUs, a TaKXkKe
norpewHocTn namepeHunin KCBH Bo Bpems skcnayataumu.

2 3HauyeHMA nNpenenos A0OMycKaemoW abCoNOTHOM MOrpewHoOCTU U3MepPEHU
Mmoayna n easbl KoadduumeHTa nepesaym yKkasaHbl 418 YPOBHA BbIXOAHOWM
MOLLHOCTM MUHYC 5 aBbm ¥ nonocbl ¢$uMnbTpa MPOMENKYTOYHOM 4YaCTOTbl
10 Iu.

Tabnvua — lononHuTenbHaa ¢opma NpeacTaBNeHUsa MOrpPewHoOCTU N3MepeHnin ana
aHanmsatopos S50180

HammeHoBaHWe XapaKTepUCTUKu 3HayeHMe XapaKTepPUCTUKH

Mpeaensl [ONyCKaemom abcontoTHOM
NOrPeLHOCT U3MeEpPeHUn moayna u  dasbl
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

KoapoduumeHTa oTpaxKeHMA B AManasoHe ero
3HAYEHUN:

ot 100 Kl'y, go 10 IMu;

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

cBbiwe 10 My, go 18 Mu;:

oT muHyc 15 go 0 ab +0,5 0B / +4°

OT MUHYC 25 go muHyc 15 ab +2,0 A6 / +10°

oT muHyc 35 go muHyc 25 ab 455 0B / +30°
Mpeaensl AOMNyCcKaemoi OTHOCUTE/NIbHOWM

norpewHoctn usmepeHnii KCBH B amanasoHe
3HayeHur ot 1 oo 10, %:

ot 100 Kl'y, go 10 IMu; +1 5-K !
- cT
otr 10 Mu go 18 M +2,0:K_ |
’ cT
Mpenensl [OMyCKaemoim abcontoTHOM

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

ot 100 Kly, go 1 MTwu;
o1 0 go nntoc 10 ab +0,2 nb / #2°

oT muHyc 30 go 0 ab +0,1 nb / #1°
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

oT munHyc 50 go munyc 30 ab +0,2 0B / +2°
oT muHyc 70 o munyc 50 ab +1,0 o / +6°

ot 1 Mluypo6,5 0Ty

ot 0 go nntoc 10 ab +0,2 nb / 2°
oT muHyc 60 go 0 ab +0,1 nb / #1°
oT muHyc 80 go muHyc 60 ab +0,2 B / 2°
oT muHyc 100 go muHyc 80 gb +1,0 4B / +6°

¢8.6,51My n012,0 IMu;

ot 0 go natoc 10 ab +0,2 B / 2°
oT muHyc 55 go 0 ab +0,1 B / #1°
OT MUHYC 75 oo muHyc 55 ob +0,2 o / £2°
OoT muHyc 95 oo munHyc 75 b +1,0 05 / +6°

cBbiwe 12 My, go 16 Mu;:

ot 0 go nntoc 10 ab +0,2 0B / +2°
oT muHyc 50 go 0 ab +0,1 B / *1°
oT muHyc 70 po munHyc 50 ab +0,2 aB / +2°
OT MMHYC 92 no munyc 70 ab +1,0 AB / +6°

cBblwe 16 My oo 18 Mu;

ot 0 po nntoc 6 gb +0,2 ab / +2°
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

oT munHyc 50 go 0 ab +0,1 ab / +1°
oT muHyc 70 go muHyc 50 ab +0,2 ab / +2°
OT MUHYC 92 no munHyc 70 ab +1,0 a6 / 6°

3ddeKTnBHbIE NapamMeTpbl B AMana3oHe 4acToT:

o1 100 Kly, go 10 Mu;:

HanpaB/ieHHOCTb, Ab, He MeHee:

46
COrnacoBaHWe UCTOYHWUKA, Ab, He meHee 40
cornacosaHue Harpysku, aob, He meHee 46
TPEKMHT OTpaxeHus, b +0,10
TPEeKUHr nepegaun, ab +0,08

ot 10 My ao 18 IMu;

HanpaB/eHHOCTb, Ab, He MeHee: 42
COrnacoBaHMe UCTOYHUKA, Ab, He meHee 38
CornacoBaHue Harpysku, ab, He meHee 42
TPEKUHr oTpakeHua, ob +0,10
TPEKUHT nepegayun, ab +0,08

NMPUMEYHAHUA:

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

2 3HayeHMA nNpenenos A0OMycKaemon abCcoNOTHOM MOrpewHoOCTU U3MepPEHUN
Mmoayna n ¢asbl KoapPurumeHTa nepesaym yKasaHbl gnA YPOBHS BbIXOQHOM
mouiHocTn O aAbm 1 nonocbl GUAbTPa NPOMEKYTOYHOM YacToTbl 1 I,

Tabnuua — lononHuTenbHaa popma NpeacTaBNeHUs MOrpewHoCTU U3MepeHnin ana
aHanusatopos S50244

HauvmeHoBaHMe XxapaKTepUCTUKU 3HayeHUe XapaKTepPUCTUKU

Mpenensl [OMyCKaemom abcontoTHOM
NMOrpewHoCTn u3MepeHuin moayna un  ¢asbl
KoadPuMuMeHTa OTpaxKeHma B AnMana3oHe ero
3HAYEHUN:

ot 10 Mlu go 27 ITu;

oT muHyc 15 go 0 ab +0,5 1B / +5°
OT MUHYC 25 0o muHyc 15 ab +1,5 a6 / #10°
OoT MmuHyc 35 go muHyc 25 ab 455 16 / +30°

ot 27 Ty go 44 ITu;

oT muHyc 15 go 0 ab +0,6 1B / +6°

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

OoT MmuHyc 35 go muHyc 25 ab 7,5 1B / +35°
Mpegenbl  AOMYCKaeMOW  OTHOCUTE/IbHOM +1,5K

norpewHoctn mamepeHmn KCBH B amanasoHe
3HayeHur ot 1 no 10, %:

Mpeaensl AO0NyCKaemoi abcontoTHOM
MOrpewHoCTn u3MepeHuin moayna un  ¢asbl
KoapoduuMeHTa nepedaynm B AMaNa3oOHE €ero
3HaYeHWI B AMana3oHe YacToT:
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

ot 10 Mly go 27 My

ot 0 go natoc 10 ab +0,2 nb / +2°
oT muHyc 45 po 0 ab +0,1 B / +1°
OT MUHYC 65 00 muHyc 45 ab +0,2 nb / 2°
OT MUHYC 85 A0 MUHYC 65 ab +1,0 oB / +6°

oT 27 My po 44 Ty

ot 0 po nntoc 10 ab +0,2 1B / +2°
oT muHyc 40 go 0 ab +0,1 nb / #1°
oT munHyc 60 o munHyc 40 ab +0,2 0B / +2°
oT muHyc 80 go muHyc 60 ab +1,0 o / +6°

OS¢ deKTMBHbIE NAapaMeTpPbl B AMana3oHe YacToT:

ot 10 Mluy go 27 ITu;

Hanpas/iieHHOCTb, Ab, He meHee: 42
COrnacoBaHue UCTOYHUKaA, Ab, He meHee 38
cornacosaHue Harpysku, ab, He meHee 42
TPEKUHI OTpaxeHua, ab +0,10
TPEeKWHr nepenaun, ob +0,10

oT 27 My po 44 Ty

HaMnpaBAEeHHOCTb, Ab, He meHee: 40
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HaummeHoBaHue XapPaKTepUCTUKHU

corniacoBaHune UCToYHUKa, Ab, He meHee

cornacoBaHume Harpysku, b, He meHee

TPEKUHT OoTpaxkeHua, b

TPEeKMHI nepenaun, ob

NMPUMEYAHUA:

3HayeHue XapPaKTepUCTUKn

34

40

10,15

10,10

1 XapaKTepVICTVIKVI, YKa3aHHble B HaCTOFlLLI,el‘/'I Ta6I'IVILI,e, ABNAKOTCA

CNPaBOYHbIMU U MpegHa3HayeHbl A/1A YNPOLLEHMA pacyeTa MOrpeLHocTm

moayna u ¢asbl KoaPpOULMEHTOB nepesayrm M OTPAXKEHUA, a TaKxKe
norpewHoctu namepennn KCBH Bo Bpemsa skcnayaTaymu.

2 3HayeHuAa npenenos AONyckaemoi abcoNtoTHOM MOrpelHoOCTU U3MEPEHUN
Mmoayna u ¢asbl KoapPuMumeHTa nepesaym yKasaHbl gNA YPOBHS BbIXOAHOM
MOLHOCTU MUHYC 10 AgBM M nonocbl $UAbTPA NPOMENKYTOYHON YaCTOTbI

10 Iy,

155



MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA

MorpewHocTs mogyaa KO, auH.

MNorpewHocTs mogyna KO, ab

MNorpewHocTs mogyna KO, ab

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

e
&

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

0,01

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

HoaddMUMeHT OTpameHMA, NKMH.

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

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

KoagdumumeHT oTpameHua, ob

8

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

3

4

3

2

1

1]

i
[5]
Ln

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

HoadgdmumeHT oTpameHua, ab
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NorpewHocTb U3mepeHnit pasbl KoapPuLuMeHTa OTparKeHUA aHAIN3aToOPOoB
$5045, S5048, S5065, S5085, S50180, S7530
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% 28 s 0T HHUMHER rpaHnupl 0o 10 MMy
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— 20
m
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3 8
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2 3
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-35 -30 -25 =20 -15 -10 -5 ]

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

19

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

1

1 2 3 4 3 ] 7 8 9 10

KCEH, en.
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MNorpewHocTb U3MepeHnit moayna KoapduumeHTa OTparKeHUA

MorpewHocTs mogyaa KO, auH.

MNorpewHocTs mogyna KO, ab

MNorpewHocTs mogyna KO, ab

aHanusaropa $50244

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

— CBbIWE 27 T oo 44 1Ty

0,04

0,03

0,02

0,01

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

HoaddMUMeHT OTpameHMA, NKMH.

5]
5
=== JNMNPOKCHMAELWA

a

3

2

1

1]

-35 -30 -25 -20 -15 -10 -5 0
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NorpewHocTb U3mepeHnin Ppasbl KoapPpuruMeHTa OTparKeHUA aHaAn3aTopa

MNorpewHocTs dasel KO, rpag,

MNorpewHocTs dasel KO, rpag

32
28

24
20
16
12

36
32
28
24
20
16
12

$50244

s 0T 10 Ml oo 27 1T

0
-35 -30 -25 -20

-15 -10 -5 0

KoaddrUuMeHT OTpameHna, ab

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

-33 -30 -25 -20

-15 -10 -5 0

HoaddmumeHT oTpameHma, ob
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MorpewHoCcTb U3MepeHnit moayna KoapduumeHTa nepeaaum
COr/1IacoBaHHbIX YCTPOICTB aHanu3aTopos S5045, $5065, S5085 (npu ypoBHe
BbIXOA4HOM MOLLHOCTM MUHYC 5 ABM 1 nonoce puabTpa NPOMeEKYTOUHOM
yacTtotbl 10 ly)

1,2
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1,2 ]
"l':]l: cebiwe § M 40 BEpXHEN FPaHKMLbI
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x
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I 06
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E 04
2
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2 0
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BepxHAA rpaHMuUA@ 4YacTOTHOrO AMana3oHa A/1Aa aHaau3aTopa
S5045-4,5Tu.
NMPUMEYAHWE

BerHﬂﬂ rpaHnbua 4aCtoTHOro AuMana3oHa AnA aHaam3aTtopa

S5065 -6,5 ITu,
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicts aHanu3sarTopos S5045, S5065, S5085 (npu ypoBHe BbIXOAHOM
MOLLHOCTU MUHYC 5 oBm 1 nonoce puabTPa NPOMEXKYTOYHOM HaCTOTbI
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S5045-4,5Tu.
NMPUMEYAHUE

BepxHAA rpaHWuUa 4acTOTHOro AvanasoHa /18 aHanusatopa
S5065-6,5 Twu,
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MorpewHoCcTb U3MepeHnit moayna KoapduumeHTa nepeaaum
COrNacoBaHHbIX YCTPOMCTB aHann3atopos S5048, S7530 (npu yposHe
BbIXOA4HOM MOLLHOCTM MUHYC 5 ABM 1 nonoce puabTpa NPOMeEKYTOUHOM
yacTtotbl 10 ly)
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicTts aHanu3saTopoB S5048, S7530 (npu ypoBHe BbIXO4HO MOLLLHOCTH
MUHYC 5 gbm 1 nonoce punbTPa NPomerKyTouHOM YacToTbl 10 u)
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MorpewHoOCTb U3MepeHnt moayna KodpdpuumeHTa nepesgaum
COrN1acoBaHHbIX YCTPOMCTB aHann3aropa S50180 (npu ypoBHe BbiXogHOM
mowHoctn 0 obm 1 nonoce puAbLTPA NPOMEKYTOUHOI YacToTbl 1 lNy)
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MNorpewHocTs mogyns KM, gb MorpewHocte mogynA KM, gb

MNorpewHocte mogynn KM, gb
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoiicte aHanu3satopa S50180 (npu ypoBHe BbiXxogHOI mowHocTh 0 gbm
u nonoce GUNbLTPA NPOMEXKYTOUHOM YacToTbl 1 M'y)
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KoadduumeHT nepenaum, ob
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MorpewHocTe dasel, rpag, MorpewHocTs dassl, rpag,

MorpewHocTs dassl, rpag,

L B .~ R T | B = R [y = e R i B - R T ) B = T R
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KoadduumeHT nepegaun, ob
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KoadduumeHT nepegaun, ob
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MorpewHoCcTb U3MepeHnit moayna KoapduumeHTa nepeaaum
COrNacoBaHHbIX YCTPOMCTB aHann3aropa S50244 (npu ypoBHe BbIXO4HOMN
MoLHocTH -10 Abm 1 nonoce puNbTPA NPOMEXKYTOUHOIM YacToTbl 10 M'y)

MNorpewHocTs mogyns KM, gb MNorpewHocts mogyns KM, gb

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

MorpewHocTs $assl, rpag, MorpewHocTs dassl, rpag,

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

M4=10 wly M4=100 Ny M4=10 Iy
Pemx=0 obm Pebix=0 nbm Pebix=0 nbm
MK MK MK
M4Y=1 ki M4=1 kliy M4=1 kly M4=1 Ty
Pebix=-40 nbm PeBbix=-20 0Bm PBbix=-10 obm PeBbIx=0 abm
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Koadduunent nepenaun, ab
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CI'IpaBO‘-IHbIe TeXHUYEeCKOoe XapaKTepPUCTUKu

Tabnuua — CnpaBoYHble TEXHNUYECKME XapPaKTEPUCTUKM

HaumeHoBaHue XapPaKTepPUCTUKnN

YactoTa

HecTtabmnbHOCTb YacToTbl B paboyem amnanasoHe
TemnepaTyp:

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

S50244
MMWHMMaNbHDBIN War YCTaHOBKM YacToThl, Iy

S5045, S5065, S5085, S50180, S50244

55048, S7530

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

S5045, S5065, S5085
55048, S7530
S50180

550244

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

55045, S5065, S5085

S5048, S7530
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3HayeHue
XapaKTe pPUCTUKMU

+5-10°°

+2-10°

10

70

250

30

22

10



HaumeHoBaHue XapPaKTepUCTUKn

550180

550244

KonunyecTso ToUek namepeHuaA 3a CKaHMpoBaHMe:

55045, S5048, S5065, S5085, S50180, S7530

550244

BbIxoaHaA MOWHOCTb

MMUHUMANbHbBIN War U3MEHEHMA BbIXOAHOM MOLLLHOCTH,
ab

CneKkTp BbIXOAHOMO CUrHana

OTHOCUTENbHbIN YPOBEHb FAPMOHNYECKUX

COoCTaBnALWNX CNEKTPAa BbIXOAHOIO CMrHanAa B
1

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

550244

OTHOCUTENbHbIN YPOBEHDb HerapmoHUn4yeCkunx

COCTaB/IAOWMX CNEKTPaA BbIXOAHOTO CWUrHana, ABH, He
1

bonee =+
S5045, S5065
S5048, 57530

S5085:
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3HayeHue
XapaKTepPUCTUKMU

0,2

oT 2 go 200 001

ot 2 no 500 001

0,05

MuHyc 20

MUHYC 15

MunHyc 10

MuHyc 20

muHyc 30



HaumeHoBaHue XapPaKTepUCTUKn

oT 9 Kly o 6,5 My,

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

S50180:

ot 100 Kl'y, po 16 My,

cBblwe 16 My, po 18 My,

JVHamunyecknin ananasoH

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

55045, S5065:

o1 9 Kly go 300 Kly,

cebiwe 300 Kly, 4o BepXHEN rpaHnLpl

55048, S7530:

oT 20 Kl'y, ao 300 Ky,

cebiwe 300 Kl A0 BEPXHEN FPaHMLbI

S5085:

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

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

MuHyc 20

MUHyC 15

MmuHyc 20

MUHyC 15

85

125

75

120

85

125

120

115



HammeHoBaHue XapPaKTepUCTUKn 3HaueHue

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

KoadpdpurumeHT nepegaum n otTpaxkeHuma
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HammeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapPaKTEePUCTUKH
OTKNOHeHWe pe3ynbTata uamepenHunii 0 ab moayns
Ko3dPurumeHTa nepesaym 1 oTpaxKeHMa Npm N3MeHEHUN
TemnepaTypbl OKpyKatowein cpeapl, 46/°C, He bonee:
S5045, S5048, S5065, S5085, S7530 002
$50180:
oT1 100 Kl'y, po 6,5 My, 002
cBblwe 6,5 My, ao 18 My, 004
$50244:
ot 10 My oo 9 My, 0.02
cebliwe 9 My ao 44 My, 004
MpepenbHble BXOAHbIE CUMHANbI
MaKcMmanbHO A0MNYCTUMBbIA YPOBEHb BXOAHOWM natoc 23
MOLLLHOCTWU HA U3MepUTeIbHOM NOpPTY, Abm
MaKcnMmanbHO JONYyCTUMOE BXOAHOE HanpAXKeHune
NOCTOAHHOIO TOKA Ha U3mepuTenbHOM nopTy, B:
S$5045, S5048, S5065, S5085, S50180, S7530 35
S$50244 30

OnopHbIM reHepaTop
Bxopn, BHELWHEro onopHOro reHepaTopa:

coegnHuTenb:

55045, 55048, S5065, S5085, $50180, S7530 «10 MHz Ref In/Out»
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HaumeHoBaHue XapPaKTepUCTUKn

S50244

YyacToTa ONOpPHOro reHepatopa, Mly,

YyPOBEHb MOLLHOCTU BXOAHOTO CUrHana, Abm:
S5045, S5048, S5065, S5085, S50180, S7530
S50244

BXoAHOe conpoTtusneHmne, )

T™Mn coeamnHunTenA

Bbixog, onopHOro reHepaTtopa:

coeanHuUTENb:

55045, 55048, 55065, $5085, $50180, S7530

S$50244

4acToTa ONOPHOro reHepatopa, Mly,

YPOBEHb MOLLHOCTM BbIXOAHOrO CUrHaNa Ha HarpysKe
50 Q, nbm:

S5045, 55048, S5065, S5085, S50180, S7530

550244

TN coeanHnTenA

Tpurrep

Bxopa Tpurrepa AnA BHeLWHero 3anycka:

179

3HayeHue
XapaKTepPUCTUKMU

«10 MHz Ref In»

10

oT muHyc 1 go natoc 5

OT MUHYC 2 o natc 4

50

BNC, poseTKka

«10 MHz Ref In/Out»

«10 MHz Ref In»

10

otTlpo5

otr0po2

BNC, poseTKka



HaumeHoBaHue XapPaKTepUCTUKn

coeanHuUTENb:

55045, 55048, S5065, $5085, $50180, S7530

550244

amnAuTyaa BxogHoro curHana (TT/1-coemectumbiit), B

Hanps*KeHne BbICOKOro ypoBH#A, B

Hanps*KeHne HU3KOro ypoBHs, B:

S5045, 55048, S5065, S5085, S50180, S7530

550244

MWHWUMaNbHAA ANNTENBHOCTb, MKC

BXO/ZIHOE CONPOTUB/IEHME, K(), HE MeHee

T™Mn coeanHuTenA

Bbixog Tpurrepa:

coeanHuUTENb:

55045, 55048, 55065, $5085, $50180, S7530

S$50244

HanpAa>xeHne BbiICOKOro ypoBHA, B:

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

550244
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3HayeHue
XapaKTepPUCTUKMU

«Ext Trig In»

«Ext Trig»

ot0po5

ot2,7005

or0000,5

or0p000,8

10

BNC, poseTKa

«Ext Trig Out»

«Ext Trig»

3,5



HammeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapPaKTepPUCTUKU
HanpAXeHne HU3KOro yPOoBHS, B:
S5045, S5048, S5065, S5085, S50180, S7530 0
$50244 0,4
MaKCMMa/ibHbI BbIXOAHOM TOK, MA 20

TN coeanHnTenA BNC pO3eTKa
4

TpeboBaHUA K KOMNbOTEPY

OnepauyoHHaa cnctema Windows 7 1 Bbiwe

NMPUMEYHAHUA:

1 YpoBeHb rapMOHUYECKUX U HErAaPMOHMYECKMX COCTaBAAIOLWLMX onpeaensaeTca
B Amana3oHe 4actoT oT 300 KMy A0 BepxHer rpaHuubl U NPU BbIXOAHOM
mouiHoctn O abm.

2 HecKOppeKTUPOBaHHbIE MEePEeKPECTHble MNOMEXM  ONpeaenalTcs  Npu
MaKCMMasibHOM YPOBHE  BbIXOAHOMW  MOLWLHOCTU. HUKHASA  rpaHuMua
AMHAMMYECKOro AmanasoHa aHa/nu3atopa Oonpeaenserca MepekpPecTHbIMU
nomexamu Uamn ypoBHeM COBCTBEHHOrO LLYyMa MPUEMHUKOB.
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Cepusa Kobanbt

Tabnuua — MonHoe ToproBoe HaMMeHoBaHWe, TN, 0603HaYeHne N Homepa

AHanusaropbl Lene  Be KTOPHbIE

C1209, C1220, C2209, C2220,C4209, C4220

PerncrpaunoHHbI Homep FocyaapcTBEHHOro peecTpa 65960-16

CBuaeTenbCTBO 06 YyTBEPIKAEHUM TUNA RU.C.35.639.A Ne 64437
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Cocrtas

Tabnumua — PyHKUMOHANbHbIE OCOBEHHOCTHU

AHanusaTopbl paboTatoT NoA ynpaBaeHNEM BHELIHEro NePCOHaNbHOr0 KOMMblOTepa C
YCTAaHOBNEHHbIM MPOrpPaMMHbIM obecneyeHnem, KoTopoe npoBoguT o06paboTky
MHPOpMaLMKN 1 BbINONHAET QYHKUMIO NOMAb30BAaTENbCKOrO MHTepderca. [Ana cBsa3n ¢
NEepPCOHaNIbHbIM KOMMNbIOTEPOM Mcnonb3lyetrca MHTepdeinc USB 2.0. MNMepcoHanbHbIN

AHanusarop Avana3oH pa60tmx Y4acToT

[syxnopTosble npnbopsbl
C1209 ot 100 Kl'y, no 9 My,
C1220 ot 100 Kl'y, o 20 My,
Mpubopbl C NepembliKaMn A41A MPAMOTo JOCTYNa K NPUEeMHMKaM
C2209 o1 300 Kly, go 8 My,
C2220 ot 100 Kl'y, go 20 My,
Mpnbopbl CO BCTPOEHHLIM YNPABAAOLWMM KOMMNbIOTEPOM
C4209 ot 100 Ky, g0 9 My,

C4220 o1 100 Kly, go 20 My,

KOMNbOTEP HE BXOAUT B KOMMJIEKT MOCTAaBKW.

KomnaeKT nocTaBKu YKa3aH B Ta6nmu,e HUXe.

Tabnnua — KoMmnNaeKT NocTaBKK

HaumeHoBaHue Konuuectso, Wit
AHanun3aTop uenen BEKTOPHbIN 1
BnoK nuTaHmA 1
USB kabenb 1
dopmynsap 1
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HaumeHoBaHue Konuuecrtso, wit
USB flash HakonuTenb, coaeprkaliunii:

e nporpammHoe obecneyeHne

1
® PYKOBOZCTBO MO 3KCMN/yaTaumm
® METOAMKY NOBEPKMU
PyKOBOACTBO NO 3KCN/yaTaumm 1
MeTogmKa noBepKu 1
MpUHaaNEXHOCTH a
NMPUMEYAHUNA:

1 KoHKpeTHaa moaenb aHanmsaTtopa onpeaenaerca npm 3akase.

2 MporpammHoe obecnevyeHne COBMECTHO C JOKYMEHTaLMEN MOXKET NOCTaBNATbCA
Ha ApYrom HocuTene MHPopmaumu.

3 Onuuu onpeaensalTcA npu  3aKkase. [lepeyeHb oOnNuMiA  NpeacTaBieH B
Tabnuue Huxe.

4 MpPUHAANEXKHOCTU, K KOTOPbIM OTHOCATCA U3MEPUTE/bHbIE Kabenn 1 nepexoasl,
a TaK)Ke cpeacTBa KanMbpOBKM, MOCTABAAKOTCA NO OTAENbHOMY 3aKa3y.

5 PyKoBOACTBO MO 3KCNAyaTaumu COAEPHKUT ABEe YacTu.

Kaxablh U3 aHanusatopoB umeet onumio AUX (Z0NONHUTENbHYIO GYHKUMOHANbHYO
BO3MOXHOCTb), HaZlMune KOTOpPOK onpeaensaeTca Npu 3akase. Mpu BbiIbope yKazaHHOM
onuuMm B cocTaB npubopa BKAKOYAETCA naaTa ABYXKAHA/IbHOTO BOJbTMETPA
MOCTOSAHHOIO TOKa, MO3BOMAIOWAA U3MEPATb M OTOOPaXKaTb 3HAYEHUA HaAMpPAXKEHUN
CUHXPOHHO C NEepecTPOMKOM MO YacToTe BO BpPemMs W3MEPEHUN KOMMJIEKCHbIX
KO3pOUUMEHTOB Nepeaayun u oTpaxKeHus.

Heobxogumble Ans 3KcnayaTauuMuM aHa/M3aTOPOB MPUHAANENKHOCTU, K KOTOPbIM
OTHOCATCA W3MEPUTENbHbIE Kabenu M nepexodbl, a TaKKe CPeAcTBa KanubpoBKM,
npueeAeHbl B Tabauue HuKe. YKasaHHble MNPUHALNEKHOCTM MOCTaBAAKTCA MO
oTAeNbHOMY 3aKa3y. KoOMNAEeKT U3 ogHMX NPUHALNEKHOCTEN MOMKET NMPUMEHATHCS B
COCTaBe C HECKO/NIbKMMK npubopamu. [JonycKaerca MCNoab30BaTb KOMMEPYECKU
OOCTYMHbIE  NPUHAANENKHOCTU  NHOObIX  NpousBoAMTENed C  aHaNIoOTMYHbIMU
napameTpamu.
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Tabnuua — MpuHaanexHoCTH

MpuHagneKHOCTH

Kabenu nsameputenbHole

Nepexoapbl U3MepUTeNbHbIE

ABTOMaTHYECKME KaNNBPOBOYHbIE MOAYIN

Habopbl mep

Kato4um TapupoBaHHble

N3meputenbHble Kabenu npegHasHayeHbl A8 MNOAKJAKYEHMA MHOrOMOPTOBbLIX
nccnepyemblix yctpoiicts (MY) K noptam aHanmszatopa. OHM A0/1KHbI 06134aTb Masoi
amnanTyaHonm u ¢asoBoi HecTabuabHOCTbIO Npu M3rnbe. PekomeHayemble Kabenu

YKa3aHbl B Ta6fIVILI,e HUXe.

Tabnvua — Kabenu nsmeputenbHble

HamnmeHoBaHue

Kabenb nsmeputenbHblii
Kabenb namepurtenbHbin

Kabenb nameputenbHboli

Kabenb nsmeputenbHblii

Kabenb namepurtenbHbin

O603HayeHue

MpeuunusnoHHble
TESTPRO3
NTC195
CBL
O6uwero npumeHeHun
C50

KC18A, KCd26

NMpoussogurennb

Radiall
Flexco Microwave

000 "MNNAHAP"

000 "NNAHAP"

HMN® MukpaH

NMPUMEYAHUE — Konunuvectso Kabenen n Tvnbl UX COeaVHUTENEN ONpenenatoTca

Nnpwu 3aKase.

[Ona npenoTBpalleHna NoOMKM Kabenen n yayyleHma noBTOPAEMOCTU N3MEPEHNI
cnepyet Mcnonb3oBaTb nepexogpl. MepeyeHb pekoMeHAyeMbIX NEPexoaoB yKasaH B
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Tabnuue HuxKe.

Tabnuua — Mepexoabl UISMEPUTENbHbIE

HaumeHoBaHue 0603HaueHune Mpoussogurennb

MpeyunsnoHHblIe

055121, 05K121,

03S121, 03K121,

03S105, 03K105,
03KR121, 03KR105

Mepexon namepuTenbHbIn Rosenberger

Mepexoa, U3MepUTeNbHbI ADP1A 000 HQQESP (HMK

MNepexon namepuTenbHbIn MNKH2 HN® MukpaH

NMPUMEYAHUE — KonnyecTBO NeEPexoaoB U TUMbl MX COEAUHUTENEN ONPeaenaAoTCA
npwu 3aKase.

CpeacTBa KanMbpoBKM NpeaHasHa4veHbl A1 BbINOJHEHMA HACTPOMKKM Npubopa nepes,
MCNO/Ib30BaHMEM, MO3BOJIAIOLLEN CYLLECTBEHHO CHU3UTb MOrPELHOCTb WU3MepPeHUM
KOMMIEKCHbIX KO3 OULMEHTOB Nepeaayun U oTpaxKkeHus.

[Ana  KannMbpoBKM  aHANM3aTOpPOB  MOFYT  MCMO/Ib30BaTbCA  aBTOMATUMYECKue
KanubpoBoYHble MOAyNKW, Habopbl Mep C PEe3UCTUBHbIMM  COrNACOBaHHbIMU
Harpyskamu WamM C COrNaCOBAHHbIMM HarpyskamMu € MOABWMKHbIM MOTr/OTUTENEM, a
TaKXe Habopbl Mep C OTpe3KaMu MPELUM3UOHHbIX NUHUIK nepedadn. [epedveHb
PEKOMEHAYEMbIX CPEACTB KaNMOpPOBKM NpuBEAEH B Tabauuax HUKe, TpeboBaHMA K
napameTpam Harpys3okK 13 cocTaBa HabopoB Mep nepeyncsieHbl B Tabauue.

Tabnumua — ABTOMaTUYeCKMe KannbpoBOYHbIE MOAY N
HaumeHoBaHue O603HaueHue Mpoussoaurenn
MpeuunusnoHHble

ABTOMaTUYECKUNIN

N ACM, ACP 000 "NNAHAP"
KaanbpoBOYHbIN MOAY b

NMPUMEYAHUE — KonnyecTBO M TUMNbl aBTOMATUYECKUX KaNNOPOBOYHbBIX MOAYNEM
onpeaenArnTCca Npu 3akase.
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Tabnuua —Habop mep

HaumeHoBaHue 0O603HaueHue NMpoussogurennb

MpeuunusnoHHble

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

O6uwero npumeHeHUa
Habop mep

Ko3dpoduumneHToB
nepeaavym n oTparKeHuns

85032F, 850548,

85033F, 85052B Keysight Technologies

Habop mep
KoapduumeHTos HKMM HM® MukpaH
nepefayum u OTparKeHus

Komnnekr mep

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

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

Tabanua — PekomeHayemble napameTpbl Harpy3oK 13 coctasa Habopa mep

HanmeHoBaHMe XxapaKTepUCTUKU 3HayeHue

Moaynb KO3OOULUMEHTA OTPAXKEHMA  HaArpys3ok

0,050
cornacoBsaHHbIX, He bonee

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

or0 0010 Ty, +0,005

cB.10 no 20 Iy, 10,008

187



HaumeHoBaHue XapPaKTepUCTUKn 3HaueHue

Moaynb KoadPUUMEHTA OTParKEHUSA Harpysok

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

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

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

BHUMAHMUE! KPYTALLEro MOMeHTa:

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

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

Tabnuua — Knoum TapmpoBaHHbIe

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

NMPUMEYAHUE — KonnyecTBO 1 TUNbI KAKOYEN onpeaenaroTca Npu 3akase.
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Pacnono)eHue opraHoB ynpasseHUA

NMepeaHue naHenu

AHanusaTtopbl cepun KobanbT nog ynpaBNeHMEM BHELWHEro MNepCcoOHaNbHOro
KOMMbOTEPA C YCTAHOB/NIEHHbIM NMPOrpaMMHbIM obecrneyeHnem, KOTOpoe NpPoBOAMUT
06paboTKy MHOPMALMN U BbINOAHAET GYHKUMIO MOMb30BATENLCKOrO MHTepdeiica.
[Ona cBA3M C MNepcoHaNbHbIM KOMMNbIOTEPOM McMoab3yetca UHTepderc USB 2.0.
MepcoHaNnbHbIN KOMNbIOTEP HE BXOAUT B KOMTMJIEKT MOCTABKMU.

AHanus3aTopbl OT/IMYAOTCA APYr OT Apyra YacTOTHbIM AManas’oHOM, HaaM4yMeEM
coeanHUTenen anAa npAMoro AoCTyna K BXOAaM M3MEPUTENbHbIX M OMOPHbIX
MPMEMHUKOB, @ TaKXXe Ha/MYMeM CoeauHUTeNnen ANnA MOAKNKYEHUA paclunmputenem
Mo yacroTe.

Npu 3aka3e B cocTas dHaNN3aTOPa MOXKET BKAKYATbCA NaTa ABYXKAHA/1IbHOIo
BO/IbTMETPa NOCTOAHHOIO HanpA*xXeHuA.

ﬂepe,u,Hme NaHENN aHAaNTN3aTOPOB CEPUA KobanbT nokasaHbl Ha PUCYHKaX HUXKE.

[*]PIANAR

PucyHok — NepegHaa naHenb C1209
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[=IPLANAR

PucyHok — lNepeaHaa naHenb C1220

[(=IFLANAR

1“IJ | l:‘II" | t..II.‘

[>PLANAR

PucyHok — MNepeaHaa naHenb C2220
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[=1PLANAR

T - T : 1‘i‘;
@@

[FIPIANAR

PucyHok — MNepeaHaa naHenb C4220
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@ U3meputenbHble NOPTbl CO CBETOANOAHBIMU UHAUKATOPAMU

® M3mepuTenbHble NOPTbl  CAYKAT  ANA  MOAKAIOYEHMA
nccnemyemoro ycTpoincTea. MameputenbHbiii NOpT BbicTynaeT
PORT150n KaK B KauecTBe MCTOYHMKA MCNbITaTENbHOIO

pagno4aCtoTHOro CurHana, Tak U B Ka4yecrtBe I'IpMéMHMKa
CUrHana ot uccneagyemoro yCTpOVICTBa.

MpU NOAOKNIOYEHUM K OAHOMY WU3MEPUTENbHOMY MOPTY
BO3MOHO M3MEPEHME  XAPaKTEPUCTMK  OTpaKeHun
nccnensyemoro ycTpomncTea.

PORT1 500

Mpy NOAKNIOYEHUM K 2 U3MEPUTENbHBbIM NMOPTaM BO3MOXKHO
M3MepeHne BCEX 3/1IEMEHTOB MaTpuubl S-napameTpoB
nccnegyemoro yCcTpomcTBa.

CBETOAMOAHbIA  MHAMKATOP  CAYXKUT A48  UHAUKaLUUK
M3MEPUTENIbHOTO MNOpPTa, KOTOPbIN ABNAETCA MCTOYHUKOM
PaAMoYacTOTHOrO CUrHana.

MpeBblleHMe MaKCMManbHOM BXOZHOM MOLLLHOCTHU
PaZMOYaCTOTHOIO CUrHaMa WMAM MaKCMMAJIbHOTO MOCTOAHHOTO
HanpAXeHUs, YKasaHHbIX Ha nepegHen MaHenn, MOoXKeT
NPWBECTU K BbIXOAY aHa/M3aTopa U3 CTpos.

BHUMAHMWE!

@ Bbikntoyatenb NnUTaHuA

R BbiKntoyaTenb NUTAHUA  CAYXKWUT  AnA  BKAYeHuAa [/

BbIK/N1IO4EHUA NUTAHNA aHA/1IN3aTOpPa.

BK/tOYEHME MK BbIKNOYEHUE NUTAHMA BO3MOXHO B /1t060M
MOMEHT BpemeHW. Npun BKAKOYEHMU NUTAHMA aHANU3ATOPA,
NOAK/IIOYEHHOTO K KOMMNbIOTEPY, NPOrpaMMmHOe obecrneyeHune
NPOM3BOANT 3arpysky MUKponporpamm B npubop. [o
OKOHYaHWM  3arpyskM npubnmsutenbHo 4Yepes 10 c
aHanu3aTop rotos K pabore.

192



Mpn nNepBOM  BKAKOYEHUM ABTOMATMYECKM  BbIMNOAHAETCA
npoueaypa ycTaHoBKM apamBepa USB. YcraHoBKa papaiiBepa
nogpobHo onmcaHa B N. YCTAHOBKA  NPOrpamMmMHOro
obecneyeHusa. [lpoueaypa YCTaHOBKM gpaMBepa  MOXKET
notpeboBaTbCA Ha HEKOTOPbIX KOMMbIOTEPAX NPU U3IMEHEHUMU
nopta USB.

BHUMAHMWE!

@ Knemma 3azemneHums

Knemma vcnosb3yerca Ans 3a3eMmaeHns.

ana npenoTBpaLLeHus noBpeXAeHUs oT
3/1EKTPOCTAaTMYECKOro pa3spsaga c/iedyeT COeAUMHUTb Kaemmy
3a3eM/IeHMA Ha KOpnyce aHanausatopa C  KOpnycom
nccnenyemoro ycTpomncTea.

@ Mpamoii gocTtyn K npuemHukam (Tonbko C2209, C2220)

REF 1 SOURCE 1 MEAS 1 MepembldKM ONnA NPAMOro A0CTyna K MPUEMHUKaM,
(ﬁy N f‘y N Et"'y PacnonoXeHHble Ha nepeaHeln naHenn npubopa,

NO3BONAKT  OCYWECTBAATb  KOHdUrypaumo  anAa
npoBeAeHnA cneuyanbHbIX U3MepUTeNbHbIX 33dady. B
U ouT wnm w TPAKT TreHepaTopa MCObITAaTENIbHOMO  CUTHana MU
NPUEMHUKA MOTyT ObiTb BBeAEHbl AOMOJIHUTENbHbIE
YCUNUTENUN, ATTEHIATOPbI, Pa3/inYHble GUAbTPYOLLNE
WAWN cornacyowme uenu ANA KaXaoro wu3 nopTos,
O4HOBPEMEHHO obecneumBatowme  ONTUMaAbHbLIN
pexnm paboTbl Mccnegyemoro yCTPOMCTBa BO Bpems
U3MepeHnii, 6NN3KMA K peasibHOMY MNPUMEHEHUIO, U
npuemHuKoB npubopa.

AL AR AR

@ PacwupeHune guanasoHa yactot (tonbko C4209, C4220)

B nuHeike npubopoB npeacTtaBaeHbl aHAaNM3aTopbl C
N .E"'“# UVl nepemblikamMi ANA MOAKAIOHEHNA pacwuputenen no

- - M uactoTe. Pacwuputenn npeacrasnaoT cobolt BHewHWe
I I I"“ npeobpasoBateny, nmeroLne BO/IHOBOAHbIE
ouT U ouT COeAMHUTENM U MepeKpbiBalolLMe AManasoH 4acToT oT

(M
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50 po 110 ITw.

Ons paboTbl pacwmputenen TpebytoTca UCNbITaTeIbHbIN
N TeTEPOAMNHHbBIN CUrHaNbl Npubopa. BbixogHble CUrHaNbI
pacwmpuTenen C 4acToTOW, PaBHOM MPOMENKYTOYHOW,
NOCTYyNatT B NPUEMHMUK, NpeobpasytoTca B Undposble

Kodbl M noAatoTcAa Ha nocneaytouwyto obpaboTky B
CUTHANbHbIN Npoueccop.

194



3agHue naHenu

3agHuWe naHenn aHanM3aTopoB cepmm KobanbT NOKa3aHbl HA PUCYHKaX HUXKE.

PucyHoK — 3agHAaa naHenb C2209
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PucyHoK — 3agHAaa naHenb C4220
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@ Bbikntoyatenb NnUTaHuA

BbikntoyaTenb  NUTaHUA CAYXUT  OnAa BK/Z1IOYEHUA /
BbIKZTIOYEHNA NUTAHNA U3MePUTENA.

BKntoyeHWe UAW BbIKAOYEHWME NMUTAHUSA BO3MOXKHO B a1t060M
MOMEHT BpemMeHun. [pn BKAKOYEHMN MUTAHUA U3MEpPUTens,
NOAKJOYEHHOrO K KOMMNbIOTEPY, NpOorpammHoe obecneyeHme
NPOU3BOAUT 3arpys3ky MuKponporpamm B npubop. Mo
OKOHYaHWUM  3arpyskM npubnmsutenbHo Yepes 10 c
N3MepuTeNb roTos K paboTe.

@ Pasbem ana nogknoueHUsa Kabena nutaHusa

MoaKntoueHne K NpPOMbIWAEHHOM 3nekTpocetn ~ 220 B,
50 Iy,

B 3KCTpeHHbIX cuUTyauusax, C LUeNblo NpeaoTBpalleHmn

MOPa)KEHUA  S/IEKTPUYECKMM  TOKOM  WAM  OAA  ApYrux

aHaNOTMYHbIX Lenen cnegyeT BblAEPHYTb Kabenb nNuTaHua w3
BHUMAHME! CETEBOM PO3ETKU MU U3 PO3ETKU Ha 3aaHel naHenu npmnbopa.

SAMPEWAETCA npousBoanTb coeauHEHUE UAWN pasbeayHeHue
Kabena NUTaHMA NP BKIOYEHHOM aHanM3aTope.

@ Bbixopa CMHXpPOHM3ALUU

Boixogq Ext Trig Out npegHa3HayeH pAgna opraHusaumu
CUHXPOHHOM pPaboTbl C BHEWHUMMMU ycTpoicTBamu. Mpubop
NO3BOJIAET Bbl4ABaTb CUTHANbI CUHXPOHM3ALMKM, CBA3AHHDbIE C
Pa3NINYHbIMK COBLITUAMM, B 3aBUCUMOCTU OT HAaCTPOEK.
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@ Bxoa, cuHxpoHu3ayum

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

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

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

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

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

YacToTa BHelwwHero onopHoro reHepatopa 10 Mrwu,

@ BxoAabl 4N M3MepeHUsa HanpAXKeHUU NOCTOAHHOro TOKa (onuusa)

OnNuUMOHaNbHO B COCTaB NpubBopa MOXKET BK/IOYaTbCA

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

BbiXxoAbl 3NeKTPONUTaHMUA paclumputenei no yvacrore (tonbko C4209,
C4209)

CoeauHUTENb ANA NOAKNIOYEHMA Kabensa NUTaHWA BHELUHUX
paclumMpuTenei no yacrore.

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

@ Pasbvem USB 2.0

CoeguHuTenb Ana noakntodeHua npubopa K BHELWHemy
yNpPaBAAOLWEMY KOMMNbIOTEPY.

Knemma 3azemneHums

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

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

( [IOMYCKaeMoro 3Ha4yeHus.
A
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OCHOBHble TeXHU4YecKue XapPaKTepPUCTUKH

[nanasoHbl U Npeaenbl NOrPewwHoOCTen U3MEPEHUM KOMMJIEKCHbIX KO3pPUUMEHTOB
nepegayun UM OTpPaKeHWs npuBeaeHbl Ana paboyero AuanasoHa TemnepaTyp
OKpY*KaloLLel cpeapl U Npu U3MEHEHUN TemnepaTypbl He bonee yem Ha 11 °C nocne
BbIMO/IHEHWUSA MOJIHOM OAHOMOPTOBOM (TONbKO A8 KO3dPULMEHTA OTPArKEHMA) UK
NOJIHOW ABYXNOPTOBOM KaNIMBPOBKM NPU YPOBHE BbIXOAHOM MoLLHOCTU O AbMm.

[na nonyvyeHma ykasaHHbIX B Tabaunue npenenos NOrpewHoCcTM U3MepPeHUn MOoayna U
dasbl KOIOPNUMEHTOB Nepesayun U OTPAXKEHUA CrieayeT MPUMEHATb NPeLM3MOHHbIe
n3mepuTenbHble Kabenn, nepexoapl U cpeactsa Kannbposku. Mpu ncnonb3oBaHUM
NPUHaANeXXHOCTEN Oblero npuMMeHeHMA npeaenbl MOrpPewHoCcTM MOoryT  6biTb
yBe/NnYeHbl. B 3TOM cnyyae panAa  onpeaeneHua  OEUCTBUTENbHbBIX  3HAYEHWUM
norpewHoctTn Heobxogumo wucnonb3oBatb MW 3411-2013 «locypapcTBeHHan
cuctema obecneyvyeHus eauMHCTBA M3MepeHWMW. AHanusaTopbl Uenei BeKTOpPHbIE.
MeToanKa onpeaeneHmna MeTpoaOrMYeCcKMX XapaKTepPUCTUKY.

MeTpoiorMyeckne M TexXHUYECKMe XapaKTePUCTMKM aHa/NM3aTOpPOB MNpuBEAEHbl B
Tabanuax HAXKE, HECKOPPEKTMPOBAHHbIE MapameTpbl B Tabauue, 3¢deKkTUBHbIE
(cKoppeKTUpoBaHHbIE) NapamMeTpbl B TabauLe.

Tabnvua — MeTpoiornyeckme XxapakTepuCTUKM

HammeHoBaHMe XapaKTepUCTUKU 3HayeHMe XapaKTepPUCTUKU
[dnanasoH paboumnx yactot, Mlu;

1
C1209, C2209, C4209 ot 0,1 go 9000

C1220, C2220, C4220 ot 0,1 go 20000

Mpepenbl OONYyCKAaeMoOW OTHOCUTENIbHOM +2.10°°
NnorpeLwHoCcTH YCTAHOBKM 4acToTbl
WMCTOYHMKA BbIXOAHOIO CUrHaNa

[Onana3oH YCTAaHOBKW YPOBHA BbIXOAHOM
MOLLHOCTKU, AbMm:

C1209, C2209, C4209 oT MuHyc 60 go natoc 15

C1220, C2220, C4220 oT MmuHyc 60 go natoc 10
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HauwmeHoBaHue XapPaKTepUCTukKun

Mpegenbl pgonNycKaemor OTHOCUTENbHOM
NOrpeLwHOCTN YCTAaHOBKU YPOBHA BbIXOAHOM
MOWwHOCTU, Ab

[Avnana3oH N3MepeHNi Mmoayna
Ko3pdUUMEHTA OTPAXKEHMA

Mpepenbl  ponyckaemow abcontoTHOM
NorpeLHocTu “3mepeHuit mogayna
KoadduLmMeHTa oTparkeHuna 24

Mpepnensol [O0MyCKaemowm abcontoTHoOM
MOrpeLHoCcTH N3MepeHN ¢dasbl
KoadPULMeHTa OTparKeHua, rpagyc >

dwnana3oH N3MepeHNi Mmoayna
KoapoduumeHtTa nepesaym B AManasoHe
yacrtot, ab:

C1209, C2209, C4209:

o1 100 Ky, go 1 MTy,

cs. 1 Mly go 8 Iy,

c8. 8 [T, A0 BEpXHEWN rpaHULLbI
C1220, C4220:

o1 100 Ky, go 1 MTy,

cB8. 1 MI'y Ao BepxHen rpaHuLbl
C2220:

oT 100 Klu, go 1 MTy,

cB. 1 MI'y oo BEpPXHEN rpaHULbI
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3HauyeHMe XapaKTepPUCTUKMU

*1,5

otOpol

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

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

oT munHyc 90 go 15
oT muHyc 133 go 15

OoT MuHyc 123 po 15

oT mumHyc 100 go O

oT muHyc 123 po 10

oT muHyc 100 go O

oT mumHyc 120 pgo 10



HauwmeHoBaHue XapPaKTepUCTukKun

Mpegenbl  ponyckaemow abcontoTHOM
NOrpeLHoCTH N3MepeHU moayns
KoadduumeHTa nepegaumn &2

Mpepenbl  ponyckaemow abcontoTHOM
NOrpeLHoCTH N3MepPEHNM ¢da3sbl
KoadduumeHTa nepesaun, rpagyc &

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

C1209, C2209,C42009:

o1 100 Kl'y, go 1 MTy,

¢cB.1 Mlu go 8 My,

cB. 8 [T, A0 BepXHEWN rpaHuULLbI
C1220, C4220:

o1 100 Ky, go 1 MTy,

cB8. 1 MI'y Ao BepxHen rpaHuLbl

C2220:
ot 100 Kl'y, po 1 MTly,

cB. 1 MI'y oo BepxHen rpaHuLbl

CpepHee  KBagpaTuMyecKoe  OTK/JOHeHue
Tpacceol npwm n3mepeHnun MmoAaynsa
KO3 PMUMEHTOB Nepeaayn U OTpPaXKeHMA B
AnanasoHe 4actoT M nonoce duabTpa
NPOMeXKyTo4YHOM 4YactoTbl 3 Klu, ab, He
b6onee:
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3HauyeHMe XapaKTepPUCTUKMU

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

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

muHyc 100
MUHyc 143

MWUHyC 133

MuHyc 110

MuHyc 133

MunHyc 110

MmuHyc 130



HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

C1209, C2209,C4209:
ot 100 Kl'y, po 1 My, 0.005
cB. 1 MTy oo BepxHen rpaHuLbI 0.001

C1220, C2220, C4220:

ot 100 Kl'y, po 1 MTly, 0.020
cB. 1 MI'y oo BepxHen rpaHuLbl 0001
NMPUMEYAHUA:

1 BepxHsAa rpaHuMUa gManasoHa paboumnx yactot ana C4209 coctasnaetr 9600 MTw,.
MeTponornyeckme xapakTepUCTUKM AN YKa3aHHbIX aHANN3aTOPOB B AManasoHe
yactoT cebiwe 9000 MT, He HoOpmUpytOTCA.

2 Mpeaenbl NOrpeLHoOCTN n3MmepeHnin moayna u easbl KoadpuuMeHTa oTpParkeHuA
HOPMMUPOBAHbI ANA ABYXMOJIOCHUKOB UM YETbIPEXMONKOCHUKOB C HECKOHEYHbIM
ocnabneHvem.

3 B dopmyne npuHATLI cneayrowme 0b603HaUYeHUs:

e |Sii| —pencTBUTENbHBLIM (MM M3MeEPEHHbIN) Moaynb  KoadpduumeHTa
OTpaKeHua uccnengyemoro ycrponctea (aanee — NY) B aMHeiHom maclutabe;

e A|Sii| —npepen ponyckaemoi abCONOTHOM MOTPELHOCTU  U3MEPEHUN
Moayna KoadPuumeHTa OTparKeHma B IMHEMHOM MacliTabe;

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

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

b PpeKkTuBHbIE (CKOPPEKTUPOBAHHbIE) MapamMeTPbl aHaAM3aTOPOB NPUBEAEHbI B
Tabnuue 3.
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HammeHoBaHue XapPaKTepUCTukKun 3HaueHue XapPaKTepPUCTUKHN

5 MorpewHocTb ¢asbl HOpMUPYETCA B AuManasoHe moayns KoadpouumeHTa
oTpaxeHua |Sii| ot 0,018 go 1,000 (ot muHyc 35 go 0 ab).

6 B dopmyne npuHATbLI cnegytouime obo3HaueHus:

o |Sji| — pencTBUTENbHBIN (MM U3MEPEHHbIM) Moaynb  KoadpoduumeHTa
nepeaayn B 1MHeMHOM macwTtabe;

e |Sii| u |Sjj| —pencTBUTENbHBIA (MAM U3MEPEHHBbIN) Moaynb KosdpduumeHTa
OTpaKeHuA BXxo4a 1 Bbixoaa MY B nMHeHOM macliTabe;

e A|Sji| —npepen ponyckaemoi abCONOTHOW MOTPELHOCTU  U3MEPEHUN
Mmoayna KoadppuumeHTa nepeasaym B IMHEMHOM macliTabe;

o |Sji|, | Sii|, |Sjj| v A|Sji| aBnatoTca 6e3pazmepHbIMMU.
7 B dopmyne npuHATbI cneaytowme obo3HayeHus:

o Et — 30 PEKTUBHbBIN TPEKUHT Nepeaayu;
o El —adpPeKkTnBHOE cornacoBaHme HarpysKku;

o L =L10-10P8PX/ 10 _ ko3hpuumeHT, XapaKTepu3yoLuii HEeMHENHOCTb
aMNAUTYHO XapaKTEPUCTUKM NPUEMHMKOB;

® P — YPOBEHb BbIXOAHOW MOLLHOCTU NPU M3MEPEHUM, ABM;

e Ex = 10(D +10-1g(AfN4.M / DfNY.H) - PBbIX) / 20 _ MaKCUMa/1bHbIN ypOBEeHb

cobcTBEHHOTO WyMa (M3onsaums);

e D—HWMXKHAA TrpaHULA Auana3oHa WM3MepeHuin moayna  KosadpouumeHTa
nepegayun, ob;

L4 Afnq.M—LIJMpMHa nosoCbl NponyCKkaHUA cbvmpra NPOMEXYTOYHOU YaCTOTbI

npu namepeHun, ly;

e Af, ,, — HOMMHabHaA lWIMPUHA NnoaocCbl nponyckaHua dunbTpa

NPOMEXKYTOUYHOM YacToThbl, paBHaa 1 Iy,

dpdeKTMBHbIE (CKOPPEKTMPOBAHHbIE) NapamMeTpbl NpuBeaeHbl B Tabauue 3.
MapameTpbl Ex 1 LO=L yKkasaHbl ANA YPOBHS BbIXOAHOM MmouiHocTU O Abm m
NoNocbl GUNbTPaA NPOMEXKYTOUYHOM YacToThl 1 'y,

8 B popmyne A|Sji| u |Sji| npuBeaeHbl B AMHEMHOM MacliTabe.
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Tabnvua — OCHOBHbIE TEXHUYECKUE XapaKTepPUCTUKU

HammeHoBaHWe XapaKTepUCTuKu
Konunyectso namepuTtenbHbIX NOPTOB:

C1209, C1220, C2209, C2220, C4209, C4220

MapameTpbl U3MEPUTENbHBIX NOPTOB:

TUN COeANHUTENEMN:

C1209, C2209, C4209

C1220, C2220, C4220

BOJZIHOBOE conpoTusaeHUE, Om

HECKOPPEKTUPOBaAHHbIE NapamMeTpbl, Ab, He
MeHee

MoAaKntoYeHMe K KOMNbOTEPY ANA YNpaBieHUs:

TN coegnHnTenA

nHTepdenc

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

MNoTtpebnsemas molHOCTb, BT, He bonee:

C4209

C4220

Bpems ycTtaHOBNEeHUA paboyero pexmma, MUH,
He Bonee

Bpems HenpepbiBHOM pPaboThl, Y, HE MeHee
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3HayeHMe XapaKTepPUCTUKK

N, po3eTKa

NMD 3,5 mm, BunKa

50

cM. Tabanuy

USB B

usB 2.0

ot 100 oo 253

75

145

40

16



HaummeHoBaHue XapPaKTepUCTUKHU

a6apuTHbIE pa3mepbl
(mHaxwKnpmHaxBbicoTa), MM, He bonee:

C1209
C2209, C4209
C1220, C2220, C4220
Macca, Kr, He 6onee:
C1209
C2209, C4209
C1220, C2220, C4220
Paboune ycnosua akcnayaTaumu:
TeMNepaTypa OKpyrKatoLwero Bo3ayxa, °C

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

aTtmocdepHoe aaBneHue, Kla

Tabnumua — HecKoppeKTUpPOBaHHbIE NAapPaMETpbI

3HayeHue XapPaKTepUCTUKn

425 x 235 x 96

355 x 440 x 96

430 x 440 x 140

5,5

7,0

14,0

ot natoc 5 go naroc 40

90

ot 70,0 po 106,7

[unana3oH yactot  HanpaBneHHOCTb, CornacosaHue CornacosaHue
ab NCTOYHUKA, Ab Harpys3ku, ab

C1209, C4209

o1 100 Kl'uy go 12 12
1 MTly,
cs. 1 Mly po 18 20

BEPXHEN rPaHMULbI

C2209
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[unana3oH 4yactoT

o1 100 Ky, oo
1 Mly,

ce. 1 Mluy ao
BEPXHEWN rpaHuLbl

o1 100 Ky go
1 Mruy,

cs. 1 Mly go
10 My,

cB. 10 Ty go
BEPXHEN rpaHunLbl

HanpaBneHHOCTb, CornacoBaHune

ab UCTOYHWKA, Ab
12 12
15 15

C1220, C2220, C4220

10 10
20 15
15 15
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CornacoBaHue
Harpysku, ab
12

15

10

15

15



Tabnvua — 3pdeKkTUBHbIE (CKOPPEKTUPOBAHHbIE) NAapaMeTpPbl

[dnanasoH
yacToT

ot 100 Kly,
no 1 Mrluy

cs. 1Mrly
no 81Ty,

ce. 81Ty
0o 9 My,

ot 100 Ky
no 1 Mrluy,

ce. 1 Mrluy
00 10 My

ce. 10Ty,
no
BEPXHEMN
rPaHULLbI

ot 100 Kly,
no 1 Mly,

cs. 1Mrly
0o 10 My,

ce. 10Ty
Ao
BEPXHEN
rPaHuULbI

Ed

0,005

0,005

0,005

0,005

0,005

0,008

0,005

0,005

0,005

Es

0,010

0,010

0,010

0,010

0,010

0,013

0,010

0,010

0,013

El

C1209, C2209, C4209

(Er-1)

0,005 0,006
0,005 0,006
0,005 0,006
0,005 0,006
0,005 0,006
0,008 0,012
C2220
0,005 0,006
0,005 0,006
0,008 0,012
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(Et-1)

0,012

0,006

0,006

0,023

0,006

0,006

0,023

0,006

0,006

Ex

3,2:107

2,2-10”7

0,7-10°®

1,0-107

0,7-10°

0,7-10°®

1,0-107

1,0-10°

1,0-10°°

LO

3,6:10™

3,6:10*

3,6:10%

0,0

1,15-103

1,15-1073

0,0

1,15-103

1,15-1073



Tabnuua — JononHutenoHas popma NpeacTaBAeHUs NOrpeHoCTU U3MepeHnin ana
aHanusatopos C1209, C2209, C4209

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

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

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

NOrpewHoCTn Mu3MepeHun moayna u  ¢asbl
KoapoduumeHta nepegaum B AManasoHe ero
3Ha4YeHWUI B AManas3oHe YacToT:

ot 100 Kly, go 1 MTwu;

oT natoc 5 go natoc 15 ab +0,2 1B / +2°
oT muHyc 30 go natoc 5 ab +0,1 a5 / #1°
oT muHyc 50 go muHyc 30 ab +0,2 B / 2°
oT muHyc 70 go munHyc 50 gb +1,0 4B / +6°

c8.1 Mlu go 8 IMu;:

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

cB. 8 [Ty, 4O BEpXHENM rpaHmLpbl:

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

3ddeKTMBHbIE NAapaMeTpbl B AManasoHe YacToT:

ot 100 Kly, go 1 MTwu;

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

c8. 1 My oo BepxHen rpaHuLbl:

HanpaBNeHHOCTb, Ab, He MeHee 46
COrNacoBaHWe UCTOYHUKA, AB, He meHee 40
COrnacoBaHue Harpysku, ab, He meHee 46
TPEKUHT OoTpaXkeHua, Ab +0,05
TPEKUHr nepegaun, ab +0,05

NMPUMEYAHUE — XapaKTepuUCTMKKM, YKasaHHble B HacToswer Tabnuue, asnstorca
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

CNPaBOYHbIMU U NpeAHa3HayYeHbl ANA YNPOLLEHMA pacyeTa NOrpewHoCcT Moay s
1 ¢asbl KO3PPMLUMEHTOB Nepesayn U OTPArKEHUS BO BPEMS IKCMyaTaLuu.
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Tabnuua — lononHuTenbHaa popma NpeacTaBAeHUs MOrpeHoCTU U3IMepeHnin ana
aHanusatopos C1220, C2220, C4220

HavmeHoBaHMe XxapaKTepUCTUKU 3HauyeHue XapaKTepPUCTUKH

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

ot 100 Kl'y, go 10 IMu;

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

cB. 10 Ty, 4O BEpXHEN rpaHULbI:

oT muHyc 15 go 0 ab +0,5 0B / +4°

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

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

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

ot 100 Kl'y, po 1 MTu;

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

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

ot 0 go nntoc 10 ab

oT muHyc 60 go 0 ab

oT muHyc 80 go muHyc 60 ob

oT muHyc 100 go muHyc 80 gb

3dPeKkTUBHbIE NAapamMeTpbl B ANaNa3oHe YacToT:

ot 100 Kl'y, po 1 MTu;

HaMnpaBAEeHHOCTb, Ab, He meHee:

COrnacoBaHWe UCTOYHMKA, AB, He MeHee

cornacoBsaHue Harpysku, ab, He meHee

TPEKMHT OTpaKeHus, b

TPEKUHT nepeaauu, ob

c8.1 Mlu go 10 IMu;

HanpaBAeHHOCTb, Ab, He MeHee:

cornacoBaHne NCTOYHUKa, ,CI,B, HE MeHee

cornacoBaHue Harpys3ku, Ab, He meHee

TPEKUHI OTpaxeHua, ab

TPEeKWHr nepenaun, ob

cB. 10 Ty, O BEPXHEN FPaHULbI:

HaMnpaBAEeHHOCTb, Ab, He meHee:
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3HayeHue XapPaKTepUCTUKn

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

+1,0 o6 / £6°

46
40
46

+0,05

10,20

46
40
46

+0,05

*0,05
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

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

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

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

MorpewHocts Mogyna KO, gk MorpewHocTs Mmodyna KO, AW,

MNorpewHocts mogyna KO, ab

0,05

0,04

0,03

0,02

0,01

0T HUMHEH rpaHKMLbl go 10 MMy

= cebile 10 [T 40 BEpXHER MpaHKMLbI

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

HoaddMUMeHT OTpameHMA, NKMH.

OT HHMHER rpaHnub oo 10 1M

== ANNPOKCAMELIAA

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

KoadduuneHT oTpamennsa, ab

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

- e wm  AMNAPORCHAMaLAA

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

KoadduuneHT oTpamenns, ab
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NorpewHocTb U3mepeHni pasbl KoapPuuMeHTa oTparKeHUA

MNorpewHocTs dassl HO, rpag,

MNorpewHocTs dassl KO, rpad

32
28

24
20
16
12

32
28

24
20
16
12

OT HU¥MHEHN rpadKubl go 10 MMy

=== dINPOKCHMal WA

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

KoaddmumeHT oTpamenma, ab

oT 10 [T, 8o BEpXHER PaHKMLbI

== e JMMNPOKCHMMaLIMA

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

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

=
=

OT HUMHEH rpaHKubl go 10 My

=== o1 10 [Ty 40 BEpPXHER IPaHMLbl

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

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

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

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

B dopmyne npuHATbI cneayowme ob6o3HauveHma (cm. Tabauuy):

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

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

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

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

Tabnvua — lononHuTeNnbHaa popma NnpeacTaBaAeHUsa norpewHocTn namepeHnin KCBH

3HauyeHue
HanmeHoBaHMe XapaKTepPUCTUKH
XapaKTe pPUCTUKHU
Mpepenbl gonyckaemow norpewHoctn mamepeHun KCBH B
AnanasoHe 3HavyeHnit KCBH ot 1 Ao 5 B AMana3oHe yacTorT:
o1 100 Kl'y, go 10 My, + 1,O-KCTU %
cebiwe 10 Ty, A0 BEPXHEN FPaHMULbI + 1,5-KCTU %

MpumeyaHne — XapaKTepPUCTMKKM, YKasaHHble B Hactoawen Tabnuue, asnatortca
CNPaBOYHbIMU M NpeAHa3HaYeHbl ANA YNPOLLEHMA pacyeTa NOrpewHoCT Moay s
n dasbl KO3PPMUMEHTOB NepeaauUn 1 OTPAXKEHMA BO BPEMA IKCMNyaTaLUN.
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MorpewHoOCTb U3MepeHnt moayna KodpdpuumeHTa nepesgaum
COrn1acoBaHHbIX YCTPOMCTB aHanusartopos C1209, C2209, C4209

1,2
1,0
0,8
0,6
0,4

0,2

MNorpewHocts mogyns KM, gb

1]

1,2
1,0
0,8
0,6
0.4

0,2

MNorpewHocTes mogynA KM, gb

1,2
1,0
0,8
0,6
0,4

0,2

MNorpewHocte mogyns KM, gb

e 0T 100 KMy oo 1 ML,
- annpoKCcHUmMaLMA /;r
k""“-wu -
1510 5> 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70
KoadgdwmumeHT nepegauw, ob
oT 1Ml oo 81T
== = GNPOKCMMAELWA i
N SN UROT P! I RpNpu i Spmp g
10 o -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110
HosdduumeHT nepegaun, ok
m— CEbILLE & [T 00 BEPXHER TpaHMLb
= = ANnNpoKCHMaLKA
o, 00| SN W RN FESCR B FEEPSCON RECT ORI ST S|
10 1] -0 -20 -30 -40 -30 -60 -70O -BO -90 -100

KoadduumeHt nepegaum, ob
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTpoucTts aHanm3artopos C1209, C2209, C4209

8

g’: 7 | = oT 100 xluy Ao 1 My

0

S §| === annpokcumaima

il

a8 5

A

E 4

I 3

3

o | T St

L]

C 1 T
0

15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -35 -60 -65 -70

KoadduumeHT nepegaum, ob

st CBbILIE 100 Kl 00 8 1T

= == o JMMNPOKCHMaLHA

MorpewHocTs $asel, rpan,
L= T = B T R R | =T B '

o o -0 -20 -30 -40 -30 -60 -70 -80 -90 -100 -110

KoaddmuneHT nepegaun, ab

8
E’: 7 | == cBble B [T AD BEEpXHEN MPaHM LB
o
= | === annpokcumauma | R B
A
8 5
A
E 4
I 3
3
Q 2
L8
C 1
0

10 0 -0 -20 -30 -40 -0 -60 -70 -B0 -90 -100

KoadgduumeHT nepegaum, ob
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MorpewHoOCTb U3MepeHnt moayna KodpdpuumeHTa nepesgaum
COrN1acoBaHHbIX YCTPOMCTB aHanu3aropos C1220,C2220, C4220

MNorpewHocts mogyns KM, gb

MorpewHocts mogyns KM, gb

1,2
s 0T 100 KMy oo 1 ML,
1,0
=== annpoKCcHUmMaLMA
0,8
0,6
ﬂ:‘q' _-.‘?’/A
Q0,2
(i}
0 -10 -20 -30 -40 -50 -60 -70 -80
KoadgdwmumeHT nepegauw, ob
e CBDILLE 1 MITLL 0O BEPXHER TPAHWLBI MPKW YPOBHE WYME 130 nEm,/Tiy,
s CBBILLE 1 MM 00 BEpXHER rpaHMLbI NPM YPOBHE WymMa 133 aBm/Ty
=== ANnpoKCHMAaLKA
1,2
lfﬂ LR = = = B = |
0,8
0,6
0,4
0,2 pe==- 1 g e
e
li]

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

HoadgdumumeHT nepegaum, ob
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MNorpewHocTb U3MmepeHnit pasbl KoapduLuMeHTa Nnepeaaym CoOrnacoBaHHbIX
ycTponcTB aHanm3atopos C1220,C2220, C4220

=0T 100 el oo 1 My,

annporCHmMmaLlA

MNorpewHocts dasel KM, rpag,
= o T *~ R R o =] Ca

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

KoadduumeHT nepegaum, ob

e CBbILLE 1 MM 0O BEPXHER TDAHKULDI MPK YDOBHE LUYMA 130 nBm/Ti

cebilwe 1 MIML 0o BeEpXHER rPaHMLLbl NpW YPOBHE Wyma 133 aEm,/ Ty

=== annpoKcHmaluna

MNorpewHocTte dasel KM, rpag,
=T [ B L I N | (=4} =] ©a

=
=
=

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

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

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

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

Koadduunent nepenaun, ab
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CI'IpaBO‘-IHbIe TeXHUYEeCKOoe XapaKTepPUCTUKu

Tabnuua — CnpaBoYHble TEXHNUYECKME XapPaKTEPUCTUKM

HanmeHoBaHMe XapaKTepUCTUKU 3HauyeHMe XapaKTepPUCTUKH
YactoTa
HectabunbHOCTb 4YacToThl B paboyem +2-10°

AManasoHe Temnepartyp

MWHMMaNbHbIN War yCTaHOBKM YacToThl, 'y, 1

MWHMManbHoe BPeMA M3MEepPeHUAa Ha OOHOM
4acToTe, MKC:

C1209, C2209, C4209 10
C1220, C2220, C4220 12
Bpemsa nepekntovyeHnsa nopTa MUCTOYHMKA Ha 10

NopT NPUEMHMKA, MC, He bonee

Bpema nsamepeHunit npu konmyectee Tovek 1601
B paboyem pgmanasoHe 4acToT, nosoce
NponycKaHmA bunbTpa NPOMEXYTOYHOM
yactoTbl 1 MTy, 1 BbINONIHEHHON ABYXNOPTOBOWM
KannMbpoBKMU, MC:

C1209, C2209, C4209 33,3
C1220, C2220, C4220 40,8
Konunuectso ToUYEK n3MepeHUA 3a CKaHUPOBaHUe ot 2 go 500 001

BbixoZHasi MOLLHOCTb

MWHMMaNbHLIM  WAr W3MEHEeHUsA BbIXOAHOWM 0,05
MoLHOoCTH, ab

CI'IeKTp BbIXOOHOIo CUrHana
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

OTHOCUTENIbHBLIN ~ YPOBEHb  FAPMOHUYECKUX MUHYyC 25

COoCTaBnAmwWNMX CNEeKTpa BbIXOAHOToO CHUrHasna B

AManasoHe YyacToT, Abm, He 6Gonee L

OTHOCUTENbHbIA  YPOBEHb HErapMOHUYECKUX muHyc 30
COCTABAAIOWMX CMEKTpa BbIXOAHONO CUrHana,

nbm, He 6onee 1

Monoca nsmeputenbHoro ¢puabTpa

Monoca nponycKkaHus dunbTpa
NPOMEXKYTOUYHOM YacToTbl (C KoadpduumeHTOoM
1/1,5/2/3/5/7), Tu;

C1220, C2220 ot 1 a0 1-10°
C1209, C2209, C4209, C4220 ot 1 a0 2-10°
AnHamunyeckmii AnanasoH
OvHamuyeckM  gmanasoH  nNpu nosoce
nponycKaHuA dunbTpa NPOMEXKYTOUYHOM
yactotbl 1 'y, Ab, He meHee:
C1209, C2209, C4209:
o1 100 Kl'u, go 1 MTy, 115
¢cB.1 Mluy go 8 My, 158
cB. 8 [Ty, 40 BepxHel rpaHuLpl 148
C1220, C4220:
o1 100 Kl'u, go 1 MTy, 120
cB. 1 Ml'y Ao BepxHen rpaHuLbl 143
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

C2220:
ot 100 Kl'y, po 1 My, 120
cB. 1 MTy oo BepxHen rpaHuLbI 140
KoaddunumeHT nepegaum n otpaxkeHms
OTKNnoHeHMe pe3ynbTata wuamepeHnnn 0 ab 0,02

moayna KkoapoduuneHTa nepenaym n OTpParKeHun
NpM M3MEHEHUM TemnepaTypbl OKPYKatoLLen
cpeapl, ab/°C, He 6onee

Mn peagenbHble BXOAHbIE CUTHA/bI

MaKcMManbHO AONYCTUMbIA YPOBEHb BXOAHOM natoc 26
MOLLLHOCTU Ha U3MEPUTENbHOM NOPTY, ABM

MaKcmmanbHoO gonyctumoe BXOAHOE 35
HanpAaXeHue NOCTOAHHOIO TOKa Ha
n3mepuTesibHOM nopTy, B

Mpubopbl C NepembldKamMn 419 NPAMOro AOCTyna K NPUeMHMKaM

MaKcMManbHbIM  pabounii ypoBEHb BXOAHOM
MOLLLHOCTH, Abm:

C2209:
«REF IN» MWHYC 3
«SOURCE IN» natoc 15
«MEAS IN» MUHyC 3
C2220:
«REF IN» MWHYC 5
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HaummeHoBaHue XapPaKTepUCTUKHU

«SOURCE IN»

«MEAS IN»

MaKcMmanbHO AONYCTUMbIA YPOBEHb BXOAHOWM
MOLLLHOCTH, Abm:

«REF IN», «REF OUT»

«SOURCE IN», «SOURCE OUT»

«MEAS IN», « MEAS OUT»

MaKcMmanbHo Jonycrumoe BXoAHOe
Hanpsa»keHne NoCToAHHOro ToKa, B:

«REF IN», «REF OUT»

«SOURCE IN», «<SOURCE OUT»

«MEAS IN», « MEAS OUT»

[Jnana3oH YCTAHOBKU  YPOBHSI  BbIXOAHOW
mouiHoctn «SOURCE OUT», abm:

C2209

C2220

3HayeHue XapPaKTepUCTUKn

natoc 10

MUHYC 5

natoc 13

natoc 26

natoc 13

35

oT munHyc 60 go natoc 15

oT muHyc 60 go natoc 10

I'IpM6opb| C nepemblHKamMun AnAa NnoAKNH04YEHUA paCLIJMpMTe}'Iel‘/’I no 4acTtoTe

MaKcMManbHbI  paboynii ypoBEHb BXOAHOM
MOLHOCTH, AbM:

C42009:

«A IN», «B IN», «T IN»
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HaummeHoBaHue XapPaKTepUCTUKHU

«LO IN»
«R IN»
C4220:

«A IN», «B IN», «T IN»

«LO IN»

«R IN»

MaKcMmanbHO AONYCTUMbIA YPOBEHb BXOAHOWM
MOLLLHOCTH, Abm:

C4209:

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

«LO IN», «LO OUT»

«R IN», «<R OUT»

C4220:

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

«LO IN», «LO OUT»

«R IN», «<R OUT»

MaKcumanbHO gonycrmmoe BxXogHoe
HanpAXeHne NoCTOAHHOIO TOKa, B:

C4209:

«AIN», «AOUT», «BIN», «BOUT»,
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natoc 3

natoc 10

natoc 13

natoc 10

natoc 13

natoc 13

natoc 13

natoc 13



HanmeHoBaHue XapPaKTepUCTUKHU
«TIN», «T OUT»
«LO IN», «LO OUT»

«R IN», «R OUT»

C4220:

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

«LO IN», «LO OUT»

«RIN», «R OUT»

[nana3oH  yCTAaHOBKU  YPOBHA  BbIXOOHOM
MOLHOCTU reTepoamnHHoro curHana «LO OUT»,
abm:

C42009:

o120 Mly, ao 9 My,

C4220:

oT13,91MTuy po 20 My,

[nana3oH  yCTAaHOBKM  YPOBHA  BbIXOOHOM
MOLHOCTU UCNbITaTeNbHOro curHana «RF OUT»,
abm:

C42009:

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

C4220:

oT 100 Kl'y, po 20 My,
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3HayeHue XapPaKTepUCTUKn

10

OT MUHYC 6 Ao natoc 3

OT MUHYC 6 0o NAtoC 6

oT muHyc 60 go natoc 15

oT muHyc 60 go natoc 10



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

OnopHbIM reHepaTop

Bxop, BHeLLIHero ONOPHOTO reHeparopa
«10 MHz Ref In»:

YacToTa ONOPHOro reHepatopa, My, 10
YPOBEHb MOLWHOCTU BXOAHOrO CWUrHana, ot0p04
Abm

BXOAHOE conpoTuaeHune, QQ 50

TUN coeamnHUTensa BNC, poseTKka

Bbixoa onopHoro reHepatopa «10 MHz Ref Out:
YyacToTa ONOpPHOro reHepatopa, Mly, 10

YPOBEHb MOLWHOCTMN BbIXOAHOINO CUrHaNa Ha otrlpao5s
Harpyske 50 Q, abm

TMN coegmHuTens BNC, poseTKka

Tpurrep

Bxoa Tpurrepa 4nAa  BHEWHEro  3arnycka
«Ext Trig In»:

amnaunTyga  BxogHoro  curHana - (TT/1- ot0pm05
COBMECTUMbIN), B

HanpA*eHne BbICOKOro ypoBHsA, B ot 2,7005
HanpA*KeHne HU3KOro yposHsA, B otr0p000,5
MWHUMaNbHAA AIUTENbHOCTb, MKC 2
BXOAHOE COMpPOTMBEHUE, K(), He meHee 10
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

TUN coegmHUTensa BNC, poseTKka

Bbixoa Tpurrepa «Ext Trig Out»:

HanpAXKeHWe BbICOKOro ypoBHA, B 3,5
HanpAXeHne HN3KOoro ypoBHA, B 0
MaKCMMa/ibHbI BbIXOAHOM TOK, MA 20
TMN coegmHuTens BNC, poseTka

BonbTmeTp NOCTOAHHOrO TOKaA

Bxoabl «AUX In1» n « AUX In2»:

AManasoH N3mMepeHui HanpPAXKeHUs

oT muHyc 1 go natoc 1
NMOCTOAHHOrO TOKa, B

oT muHyc 10 go natoc 10

npegenbl  OOMNYCKAaeMOM  OTHOCUTE/IbHOM +1
MOrpewHoCT  U3MEPEHUN  HANPAKEHUA
NMOCTOAHHOrO TOKa, %

BXO4HOE conpoTmeaEHNE, KQ, He meHee 10
KO/1N4eCcTBO KaHan0B 2

TMN CoOegnHUTENA BNC, poseTKka
U

TpeboBaHUA K KOMNblOTEPY

OnepaunoHHaAa cuctema Windows 7 v Bblwe

NMPUMEYHAHWUE — YpoBeHb rapmMoOHWYECKUX U HErapMOHMYECKMUX COCTaB/AIOLMX
onpegensaetcA B AuanasoHe 4yactor oT 1 Mly [O0 BepxHeW rpaHuubl M nNpu
BbIXOAHON MouwHocTn 0 gbm pgna C1209, C2209, C4209 u muHyc 5 agbm ana
C1220, C2220, C4220.
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YcTaHOBKA NnporpammHoro obecneueHusn

YcTaHoBMTE NporpammHoe obecneyeHne B NepByro oyepesb, 40
NoAKNto4eHnA aHanusatopa K USB uHTepdeicy KomnbioTepa,
Ana Toro 4ytobbl HeobxoamMmble ¢annbl apamsepa USB 6bian

BHUMAHMUE! yctaHosneHbl B OC KomnbloTepa. Ecnau Bbl yXKe MogKknoumnmn
AHANM3aTOpP K KOMMbIOTEPY, TO OTKAKOUMTE ero. YCTaHOBKa
nporpammHoro obecrnevyeHnsa [ONXKHA OCYLLECTBAATLCA MpU
OTKAto4eHHom oT USB nnun ot cetn aHanumsaTtope.

Mpoueaypa YCTaHOBKM NporpaMmmHoro obecneyeHus onucaHa B n. [lpoueaypa
YCTaHOBKM.

MoAKNuNTE aHaNU3aTOP K UCTOYHWUKY MUTAHMA C NMOMOLLbIO BHELIHEro MCTOYHMKA
nuTaHua (cepua Komnakt, Kpome wmogenn S50244) wnu Kabena nuTaHus,
nocrasnfaemoro ¢ npubopom (cepua Komnakt mogenb S50244 cepumn O630p U
KobanbT). Moakntoumte aHanmsatop K MK ¢ nomouwbio USB-kabena, Bxogsuwero B
KOMMEKT.

MporpeiTe aHanu3aTop B TEYEHWE BPEMEHM, YKA3aHHONO B  CMPaBOYHbIX
XapaKTepPUCTUKaX KOHKPETHYO Moaenb aHanunsatopa (cm. n. Cepun npnbopos).

Co6epMTe MCNbITAaTENbHYIO YCTAHOBKY, MCNO/b3yA ONA NOAKNKOYEHUA UCCheayemoro
yCTpOVICTBa K aHanunsaTtopy HeO6XOAMMbIe dKCeCCyapbl, TakKMe Kak: Ka6enm, nepexogbl
nT.n.

BbinonHute KanubpoBKy aHanusatopa. [lpoueaypbl KanubpoBKM oOnucaHbl B M.
KannbposKa.

MporpammHoe obecnevyeHmne S2VNA nocrasnsetcs Ha USB flash
HakonuTene (cepua KomnakTt u cepua KobanbT) Mam Komnakt
ancke (cepua 0630p). Mpu HeobXxoAUMOCTM NpPOrpaMmHoOe
obecneyeHre MOXKHO CKayaTb ¢ caTta www.planarchel.ru.

MPUMEHAHUE
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Mpoueaypa ycTaHOBKKU

AHanusatop pabotaeT noA  ynpaBieHMEM  MpPOrpammHoro  obecneyeHwus,
YyCTQHaBIMBAEMOro MNO/Nb30BaTeNeM HA BHEWHU KomnbtoTep. CBA3b MexKay
aHaNM3aTOPOM M KOMMbOTEPOM ocyliecteaserca no USB umHTepdeincy. BHewHun
KomnbtoTep, paboTtatowmii nog ynpasneHnem OC Windows namn OC Linux, He BXoguT B
KOMM/IEKT NOCTaBKMU.

MuHMManbHbIE MK Ha npougeccope C apxXUTekTypomn x86.
TexHu4eckue

TpebosaHuA K Mpoueccop 1,5 IMw.

nepcoHasibHOMY

KOMMblOTepy

OnepatuBHasa namaATb 4 [banT.
USB 2.0 High Speed.
OC Windows 7 v BblLe.

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

Mpoueaypa yctaHoBKU ana OC Windows

[na ycTaHOBKM nporpammHoro obecneyeHuss nonb3oBaTe/lb KOMMbIOTEPA AOJIKEH
obnapaTb NpaBamMmu agMUHUCTPATOPA. Hallaute ycTaHOBOYHbIM dann NporpaMmmHoOro
obecneyeHma aHanusatopa Setup _S2VNA vX.X.X.exe Ha npwunaraemom K
aHanusatopy flash-Hakonutene nnu 3arpysute ero c canta www.planarchel.ru. Homep
vX.X.X B Ha3BaHue ¢aiina AsBnAeTca HOMEepPoOM BepCUM NporpammHoro obecneyeHms.

3anyctute ycTaHOBOYHbIM ¢arn Setup S2VNA_vX.X.X.exe. CneaynTe MHCTPYKUUAM
MacTepa yCTaHOBKMW.
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ﬁ%‘ ¥eTaHoBka — S2VMNA — ot

Bac npueercreyer Macrep
yCTaHOBKHM S2VNA
Mporpamma ycTaHoedT S2VMA w222, 1 Ha Bal KoMNeoTep.

F'EI‘ZDMEHD.].I'ETI'_H 3aKpblTe BCE MNPOYHHME NPMNOHKEHIMA NEPpEN
TEM, KakK NpoloTEHTE.

HasmuTe «flanees, 4Tobel NPOAGMHMTE, MNK “0TMEHE,
JTOOBI BEIMTH M3 NPOrPaMMBl YCTEHOBKM,

Janee = OTMeHa

PucyHoK — CTapTOBO€E OKHO Nporpammbl YCTaHOBKMU

YCTaHOBLUMK BbINOAHAET cneapywouime 3agavdn:

® 3anucbIBaeT Ha XecTknn auck MK (no nyTu, ykasaHHOMY B Tabauue HUXKe):
—nporpammy aHanusatopa S2VNA.exe;
— ¢annbl gpariBepa Ha cyyYam Ux pyuHOM YCTaHOBKMY;
— OOKYMEHTaLMIO;
— NpMMepbl NPorpamm aBTOMaTU3aLMK;
e ycTaHaBnmBaeT USB apaiiBep aHann3aTopa B OnepauyoHHY0 CUCTEMY;
® CO3Ja€eT Ha paboyem CcTose APAbIKK 415 NPOrPaMMbl U AOKYMEHTALMMY;

e ocyuiectBnnaeT peructpaumnio COM cepBepa aBTOMaTU3aLMM.
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MyTn ycTaHOBKM
dannos,
ncnoab3yemblie nNo
ymondaHuto B OC
Windows

KomnoHeHTbI MO

S2VNA.exe

dannbl gparBepa

JOoKymeHTauma

Mpumepbl
aBToOmMaTM3aunm

dannbl AaHHbIX
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MyTb yCTaHOBKU
C:\VNA\S2VNA
C:\VNA\S2VNA\Driver
C:\VNA\S2VNA\Doc

C:\VNA\S2VNA\Programming
Examples

C:\VNA\S2VNA



Mpoueaypa ycraHosku gna OC Linux

1. 3arpysute dann NPOrpammHOro obecneyeHua aHanusartopa
RUS S2VNA_X.X.X_x86_64.appimage c canta www.planarchel.ru, rae X.X.X —
HOMep BepcuMm.

2. Cpenaiite pann ncnonHAEMbIM

chmod a+x S2VNA_X.X.X_x86_64.Applmage
3. 3anyctute

S ./S2VNA_X.X.X_x86_64.Applmage

B nepBblt pa3 NpuIOKeHWe MNONPOCUT BBECTM Naponb root ans pgobasBneHus
paspeweHmn Ha paboty c¢ USB ycrtponctBamu. [Ons 3toro pobasbTe
dain /etc/udev/rules.d/cmt.rules, cogepsKalnin cheayotee:

SUBSYSTEM=="usb", ATTRS{idVendor}=="2226", MODE="0666"
SUBSYSTEM=="usb_device", ATTRS{idVendor}=="2226", MODE="0666"

PykoBoACTBO NO 3KcnayaTauym M NporpammumpoBaHuio ana npunoxerHmna OC Linux
Takoe Xe, Kak n ana npunoxeHna OC Windows. VckntoueHnem ABNAETCA OTCYTCTBUE
COM aBTOMmaTM3aumm. PyKoBOACTBO MOXKHO 3arpy3unTb C caiTa www.planarchel.ru.

PacnonokeHue daiina AaHHbIX NO/Nb30BaTeNA:

S ~/.vna-portable/drive_c/users/<user>/Application Data/S2VNA
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3anyck 6onee ogHoro yctpoiicraa Ha MK B OC Linux

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

S ./S2VNA_X.X.X_x86_64.Applmage -Conf=1
S ./S2VNA_X.X.X_x86_64.Applmage -Conf=2

Bce HacTPOMKM NPUNONKEHNA XPAHATCA B NankKe TeKyllero nonb3osatens Linux:
S ~/.vna-portable
Monb3oBaTeNbCKME HACTPOMKM 1A BCEX XPAHALLUXCA B HEM KOHDUIypaLmii:

S ~/.vna-portable/drive_c/users/<user>/Application Data/S2VNA
S ~/.vna-portable/drive_c/users/<user>/Application Data/S2VNA.1
S ~/.vna-portable/drive_c/users/<user>/Application Data/S2VNA.2
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Peructpaumna COM cepsepa

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

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

LE)J ¥eraHoewa — SWVMA —

JaeepuweHne Macrepa yCTaHOBKM
S4VNA

Mporpamma S4VMNA yCTaHOBNEHa Ha Ball KOMNBKOTER,
MPHUNCHKEHHE MOMKHO 3ANYCTHTE C MOMOLWLBHD
COOTEETCTBYHIWEND SHAYKA,

HamMuTe «3aBeplliThs, YTobkl BEIATH W3 NparpaHtel
YCTEHOBKM,

3aperncTpuposaTe COM cepeep ana obecneyeHla

OWMCTEHUWAOHHOM D YNPSBNEHHA aHanuzaTopom. Bel
MIKETE 3aperucTprpoBaTe COM cepeep NozaHes,
MCMONBSYA KDY fregserver,

3aEEPWHTE

Pernctpauna COM cepsepa

Pernctpauma moxet ObiTb npousBegeHa B nboe BpemA nocne YCTaHOBKM
nporpammHoro obecneyeHua. Ytobol 3apernctpuposate COM cepsep, 3anycturte
ncnonHsembin  moaynb  S2VNA  ©M3  KOMaHOHOMW  CTPOKM  C  K/HOYEBbIM
cnoBom /regserver. Ytobbl oTMmeHUTb pernctpaumio COM cepsepa aHanu3aTopa,
3aMyCcTUTe WCNOJIHAEMbIA MOAYy/Nb W3  KOMAHAHOM CTPOKM C  KJIHOYEeBbIM
cnosom /unregserver. nAa peructpaumMm Mam oTMeHbl pernctpauum COM cepsepa
Heobxo4MMbl NpaBa aAMUHUCTPATOPA.

Huxke npuseaeH npumep KomaHapl pernctpaumm COM cepsepa:

S2VNA.exe /regserver
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MapameTpbl KOMAHAHOW CTPOKM

Huxe npuBegeH MONHbIN CNUCOK NOAAEPXKMBAEMbIX NAPAMETPOB A8 KOMAHAHOMU
cTpokn S2VNA.

S2VNA [onunoHanbHble NapameTpbi]

Hanpumep:

S2VNA /visible:off

MapameTpbl
/?

/SocketServer:<on
off>

/SocketPort:<num>
/HislipServer:<on| off>

/HislipPort:<num>

/SerialNumber:<num>

/simulate:<on| off>

/visible:<on | off>

/regserver

/unregserver

OnucaHue

OTobpakaeT cnpaBoyHoe coobuieHne

Bkatouaet unu otkntovaeT TCP/IP Socket cepsep

HasHauaet nopt Socket cepsepa [no ymonyaHuio 5025]
Brkntouaet nnm otknodaet HiSLIP cepsep
HasHayaet nopt HiSLIP cepsepa [no ymonuyaHuio 4880]

MoaKNtoYaeTCa K aHaNM3aTopy C YKasaHHbIM CEPUMHbIM
HOMepoMm

BkntoueHune/BbIKNOYEHNE MOAeNnpoBaHuA [no
YMOJIT4AHMIO BbIK/1HOYEHO]
MoKasaTb WAM  CKPbITb  rpaduvecknin  UHTepdeiic

NpPorpammsl [MO YMONYAHWNIO BKIOYEHO]

Pernctpupyetr COM cepsep

OtmeHseT peructpaumio COM cepsepa
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bbicTpoe Havyano p360TbI

B gaHHOM pasgene npuBegeH npumep ceaHca paboTbl ¢ aHanmMsaTtopom. NoKasaHbl
OCHOBHble npuembl pPaboTbl C aHa/NN3aTOPOM MPU WU3MEPEHUU XapPaKTEPUCTUK
KoadpoduumeHTa otpaxkeHmnsa NY. MamepAaroTca ABe XapPaKTEPUCTUKKU OTpaxeHusa WUY:
KCBH (KoadpduuMeHT cTosuel BOJIHbI MO HanpaxeHwuwo) u ¢asa KoadouumeHTa
OTpaKeHus.

Mpn namepeHnn KoapoduLmMeHTa OTPaXKEHMA UCMONb3YETCA OANH MOPT aHA/M3aTOpa.
AHanun3aTop NoAaeT CTUMYAMPYIOLWMIN CUTHAN Ha Bxog NY M NPUHUMAET OTParKEeHHYHO
BONMHY. Bbixog WY npu 3TOmM, Kak npaBuno, n[O/KeH OblTb Harpy)keH Ha
COTNIAaCoOBaHHYK Harpysky. [lonyyeHHble pe3ynbTaTbl M3MeEpPeHMA MOoryT ObiTb
NpeAcTaBAeHbl B pa3nnyHbIX popmaTax: B gaHHOM npumepe 3to KCBH u ¢dasa.

TunoBaa cxema mMamepeHua KoapoduumeHTa oTpakeHma MUY nokasaHa Ha PUCYHKe
HUXKe.

ny

PucyHok — Cxema namepeHus koadppuumeHta otTparkeHma Ny

Ona namepenma KCBH un ¢asbl koapdpuumneHta otpaxkeHma UY, B gaHHOM npumepe
NPOM3BOAATCA CneaytolLme AENCTBUA:

® MOAroTOBKA aHA/IN3aToPa K U3MEPEHUNIO KO3PDULMEHTA OTPaXKEHUA (BKIOUYEHME,
Nporpes, NOAKAOYEHNE UCC/IeQyEMOrO YCTPOICTBA);

® npueegeHmne aHaan3atopa B Ha4asibHOe COCTOAHUE;

® YCTAaHOBKa MapamMeTpoB CTUMY/IMPYIOWErO CUrHana: AManas’oH 4acToT, YMCIOo
TOYEK CKAaHMPOBaHMA, TWUM CKAHUPOBAHMA U MOLWHOCTb CTUMYAMPYIOLWLEro
CUrHana;

® yYCTaHOBKa nonocobl MY;

® YCTaHOBKa uncna rpaduKoB, HasHayeHMe rpadurKkam MU3Mepsemoro napamerpa u
dopmara npeacraBneHus;
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® yCTaHOBKa macwTtaba rpadumKos;

e KanMbpoBKa aHaNM3aTopa;

e uccnepgosaHne KCBH n ¢pasbl KoadduumeHTa oTparKeHMA C NOMOLLbIO MapKepoB.

NMPUMEYHAHUE

OnucbiBaemble ganee nporpammHble KHOMKKU, C NOMOLLbIO
KOTOpPbIX MPOM3BOAMTCA  yMNpaB/ieHMe aHa/MU33aATOPOM,
pPacrnosioXKeHbl Ha BEPTUKANbHOW MaHenu B NPaBoOM YacTu
OKHa nporpammbl S2VNA. MogpobHee cm. n. [laHenb
NPOrPaMMHbIX KHOMOK.

YnpaBneHne NporpammHbIMU KHOMKaMM OCYLLLECTBAAETCS
MbILLbIO.
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MoarotoBKa aHanM3aTopa K NPoOBeAEHUIO U3MEePEHUN OTPaXKeHUn
Bkntounte u nporpente npnbop B TeyeHne 40 MUHYT.

MHguKauma pabotocnocobHOCTH aHanmn3satopa

B HUXHEN YacTM 3KpaHa B CTPOKE COCTOAHMA aHanuM3aTopa A0aXKHa oTobpasuTbeA
Haanucob NoToB.:

BifE Crapt 100 kMy 201 NMue 10k 0 aBm Cron 20 My

MHAMKaTOp rOTOBHOCTH

Haz cTpoKoW coCTOsIHMA aHaIM3aTopa PACMO/IOXKEHA CTPOKA COCTOAHMUA KaHana, B ee
JIeBOM YacTM PaACMO/IOXKEH MHAMKATOP CKAaHMPOBAHWUA KaHana. Monocka MHAMKaTopa
[AOJI)KHA HeNpepbIBHO NepemelL,aTbes.

WMHgukaTop ckaHMpoBaHWA

i E=3 Crapr 100 kMu

201 IMwn  10kMa O aBm Cton 20 Mo

MNoakntounte NY K nepBomMmy U3MEPUTENBHOMY NOPTY aHanusatopa. NY moxKer 6biTb
NOAKNOYEHO HenocpeacTBEHHO K NOPTY, eCAn TUM Pa3bemMoB OAMH WU TOT Ke, a BUA,
(BMNKa-po3eTka) NPOTMBOMONOXHbLIA. B  NPOTMBHOM  C/Ayyae  MCNOAb3yiTe
COOTBETCTBYHOLULME Kabenn u agantepbl A48 nNoaKkAtouveHus Bxoga WY K nopty
aHanusaTopa.

NPUMEYAHUE ana 3aTAXKKMU pa3bemoB NUCNoNb3ynTe TONIbKO
COOTBETCTBYHOL U pasbemam KannbpoBaHHbIN
ONHAMOMETPUYECKUI KoM,
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HayanbHaa ycTaHOBKa

Mepen NpoBeAeHMEM CeaHCa M3MEPEHUI PEKOMEHAYeTCcA NPUMBECTM aHaNM3aTop B
HayaNbHOe cocTosiHMe. HacTPOIMKM HauyaibHOrO COCTOAHUA aHanM3aTopa OnucaHbl B M.
Tabauua HacTPOEK NO YMOTHYAHUIO.

NMPUMEYAHUE NporpammHble KHOMKM, c NOMOLLbIO KOTOpPbIX
NPOM3BOANTCA YyNpaBAEHME aHANMU3AaTOPOM, PACMOJIOXKEHDI
Ha BEpPTMKA/NIbHOM NaHenAn B MNPABOM YacTU OKHa
nporpammbl ynpasneHua. [logpobHee cm. n. [laHenb
NPOrpammHbIX KHOMOK.

Ana npueeneHWA aHasnu3aTopa B HayanbHOE COCTOAHUE
e Ha*XMUTe NporpamMmmHbie KHOMKU:

HaudaneHan

Cucrema > HauanbHas ycraHoBKa > lNoarsepAauTtb
MoaTEEpPAWTE
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YcTaHOBKaA NapameTpoB CTUMYAUPYIOLWEro cMrHana

Mocne yCTaHOBKM  aHanuM3aTopa B HayanbHOE  COCTOAHME  MapameTpbl

CTUMYNUPYIOLLEro CUrHaNa NPUHMMAIOT caeaytolme 3HaYeHuA:

® [1ana3oH CKaHMPOBaHUA paBeH paboyemy AManasoHy YacToT aHaNM3aTopa;

® TUM CKAHMPOBAHMA MO YACTOTE — IMHENHbIN;

® YNC/I0 TOYEK CKaHMpoBaHuAa —201;

® MOLWHOCTb CTUMYAMpytowero curHana —0 abm.

Mpadwmradan  CruMyn  OTknMk  MHAWMKAELAA
"8 S11 Awnn nor 10.00 A/ MO.000 4B

Kamwbpoeka Mapkepel  AH

CTrmMyn

Crapt
10 My,

Cton
3y

LleHTp
1505 M

Maonoca
2.99 I Tiy

THN CKAHWPOBaHK
NHHERHEIA

—

Maonoca M4
10 kM,
[ B Crapr 10 My 0 nBm Cron 3 My
HuxHaa yacTora Toukwn Tun YpoeeHb BepxHaa uacToTa
AnanasoHa H3MEepeHMA  CKaHWpOBaHWA  MOWHOCTH AnanasoHa

PVICVHOK - HaCTpaMBaeMble napamMeTpbl B CTPOKE COCTOAHNA KaHa/1a
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B AaHHOM npumepe HeobXxo0AMMO YCTaHOBUTb AMANa30H CKAaHMPOBaAHMA MO YacToTe OT
10 My go 3 IMTu.

Ons yCTAaHOBKM HUMKHEW u4actoTbl AmanasoHa 10 Ml

CTimyn
HaXXMUTe NPOrpamMHbIe KHOMKK:
Crumyn > Crapt

CrapTt

10 My
Haxmute Ha Knasmatype Knasuwmn «1», «0», 3atem ana
3aBepLIeHUA HaXXMUTe Ha Knasuatype «M».

Cron Ons yCTaHOBKM BEpPXHEM 4acToTbl AmanasoHa 3 Ml

3y HaXXMUTE NPOrpamMHbI€ KHOMKK:
Crumyn > Cron
Ha)XmuTe Ha Knasuatype Knasuwy «3», ANA 3aBeplleHuA
Ha)kmute Knasuuy «I».
YT06bl BEPHYTbCA B [/1aBHOE MEHIO, HAXMWUTE BEPXHIOHD
KHOMKY (BblAeNeHa CUHUM LBETOM).

NMPUMEYAHUE HavyanbHOe M KOHe4yHoe 3Ha4YeHWA YacCTOTHOro AnanasoHa

MOXHO YCTAQHOBUTb C MOMOLLUbBbIO MbILLN. I'Iop,po6Hee Cm. nn.
YCTaHOBKA HaYaAbHOrO 3HAYE€HMA AManasoHa CKAaHUPOBAHUA
M YCTaHOBKA KOHEYHOro 3HaYeHMA Anmana3oHa CKaHMPOBAHMA.
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YcraHoBKa nonocbi MY

lNMocne ycTaHOBKM aHanmM3aTopa B Ha4anbHoe cocTtosaHme nonoca MY ycraHosutca B8 10
Kly. B ;aHHOM npumepe Heobxoammo ycTaHoBUTbL noaocy MY 3 Klu,

Ctimyn  OTEnME  MHAMKawA  KanubpoBka

[padwk KaHan Mapkepbl  AHE

Ctapt
10 My,

Cron
3 [Ty

LleHTp
1,505 M

Monoca
2.99 iy
——————————————————

Yuono Todek
201

—————————————————
THN CKaHWPOBaHK
TMHERHBIA
————————————————
Monoca M4
Ikl

Cron 31Tw

Noanoca M4

PucyHok —lNMonoca nponyckaHua MY B CTPOKe COCTOAHMA KaHana

Ona yctaHoBku nonocobl MY 3 KMy HakKmuTe nporpammHble
KHOMKMW:

>
. Crumyn > Monoca NY

3 kM

HaxXmunte Ha KnasuaType Knasuwy «3». 3asepluimte BBOL
HaXaTmem Ha Knasuuwy «Enter».
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MpoBepnUTb NPABUABHOCTb YCTAaHOBKK nosiocbl MY MmoXHO B
CTPOKEe COCTOSIHMA KaHasa (CMOTPU PUCYHOK BbilLe).

YToObl BEPHYTbCA B [/1aBHOE MEHID, HAXKMWUTE BEPXHIOHO
KHOMKY (BblA€NEHa CUHUM LBETOM).

NMPUMEYHAHUE

Monoca MY moxeT ObiTb YCTAHOBAEHA C MOMOLLBIO MbILWN.
MoapobHee cm. n. YcTaHoBKa noaockl MY.
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YcTaHOBKa uKcna rpagpuKos, Bbi6op nsamepsaemoro napametpa u popmara
npepacraBnAeHnn

B gaHHOM npumepe UCNonb3yloTcA ABa rpadumka — ANA UHAMKALMW Ha dKpaHe ABYX
napametpoB: KCBH un ¢asbl KoapduumeHTa oTparkeHums.

[ns ycTaHOBKM umucia rpaduKoB HaxKMUTE MporpammHble
KHOMKMW:

MHAMKaLMA

T — MHamkauma > Yucno rpadukos > 2

MNepes u3MeHeHMEeM MapamMeTpoB BTOPOro rpaduka BbibepuTe ero B KayecTse
aKTMBHOrO.

[na Bblbopa BTOpOro rpaduka B Ka4yecTBe aKTUBHOIO
Ha’XMUTE NPOrPaMMHbIE KHOMKM:

MHaMKawa

ATy, rpaduk MHaukauma > AKTUBHbIN Mpaduk/KaHan > AKTuB. rpadpumk > 2

YTobbl BEpHYTbCA B [1AaBHOE MEHIO, HAXXMUTE BEPXHHOH
KHOMKY (BblAe/NIeHa CUHUM LIBETOM).

NMPUMEYAHUE Bo3mokeH BbI6Op aKTMBHOIO rpadmnKka C MOMOLLbIO MbILLWN.

MoapobHee cm. n. Bbibop akTUBHOIO rpadumka.
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HasHaubTe BTOpOMYy rpaduky uamepaembln napametp S11, nepsomy rpaduKy
AA@HHbIN NapamMmeTp YCTAHOB/IEH NOC/Ee HAaYaIbHOW YCTAaHOBKM.

Wamepenie OnAa  HasHayeHMA QaAKTMBHOMY TpaduKy U3MEepsemoro
521 napameTpa HAXXMUTE NPOrpamMMHbI€ KHOMKMK:

U3mepeHue > S11

NMPUMEYAHUE N3mepaembii NapameTp MOKET ObiTb BblIOpaH C NOMOLLbIO
Mbiwn. MogpobHee cm. n. HasHayeHWe UM3MepAemMoro
napamertpa.

YcTtaHoBuTe nepsomy rpaduky popmat npeacrasneHms KCBH, a sTopomy — dasa.

Ona Bblbopa ¢opmaTa aKTUMBHOIMO rpaduka HaKmuTe
NPOrpPaMMHbIE KHOMKU:

dopmar > KCBH (g5 nepsoro rpaduka)
KCBH
dopmar > Pasa (g5 BTOpPOro rpadpuKa)
Daza
YToObl BEPHYTbCA B [/1aBHOE MEHID, HAXKMWUTE BEPXHIOHO
KHOMKY (BblA€NEHa CUHUM LBETOM).
NMPUMEYAHUE dopmart rpadmka MoKeT ObiTb BbIOPAH C MOMOLLbIO MbILUN.

MopapobHee cm. n. Boibop dopmara rpadumka.
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HacTpavBaemble napameTpbl OTOOpaXKaloTcA B CTPOKE COCTOAHMA rpaduKka (cm.
PUCYHOK HUKeE).

iﬂ:uad:w(ﬂ{aHan CTmyn  OTERMK  MHOMKauMA  KanubpoBka  Mapkept

CRLIAS1IIRKCEH] 1. 00
irp pazal 45. ¢

AxtuBHLE Mamepremuii Popmar
rpadmK napameTp nNpeAcTaBneHnA

PucyHok — HacTpanBaemblie napameTpbl B CTPOKE COCTOAHUA rpadmKa
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YcraHoBKa macwiTtaba rpadpuKkos

Ona ypobctBa paboTbl M3mMeHMTe MacwTtab rpaduka c nomouwbio  GYHKLUUK
aBTOMATMYECKOTO MaclwTabupoBaHus. MNoapobHee CM. n. PyHKUMA
aBToMacwTabuposaHuma.

Ona  ycTaHOBKM  macwTtaba aKTMBHOro rpaguka B
aBTOMATMYECKOM PEXMME HAXKMUTE NPOrPaMMHbIE KHOMKU:

MacwTab > ABTO macwuTab
ABTo MacwTah

YToObl BEPHYTbCA B [/1aBHOE MEHID, HAXKMWUTE BEPXHIOHO
KHOMKY (BblAeNneHa CUHUM LBETOM).

NPUMEYAHUE MacwTab rpadpuKka moxKeT 6bITb 3a43aH BPYUYHYHO C MOMOLLbIO
NPOrpaMMHbIX KHOMOK MM C MOMOLLbIO Mbiwn. MoapobHee
O HacTpoMKe C MOMOLLbI MPOrPaMMHbIX KHOMOK CM. M.
MacwTab nNpAMOYro/ibHbIX KOOPAMHAT, HACTPOMKA C
NMOMOLLbIO MbIlIM ONMCaAHa B M. YcTaHOBKa MmacwTraba

rpaduka.
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Kanu6posKa aHanusatopa anAa nposefeHUA U3MepeHuit

KannbpoBKa Bcell M3MeEpPUTENbHOM YCTAHOBKM, BK/KOYaloWen B ceba aHanmszatop,
Kabenun n apgantepbl, HeobXxoauMble A8 NOAK/IOYEHUSA UCCeAyeMOoro YCTPOMCTBa,
3HAYMUTE/IbHO MOBbIWAET TOYHOCTb U3MEPEHMUS.

[ns BbINONHEHWUA MOJHOM OAHOMOPTOBOM KanMbpOBKM TpebyeTrca KOMMIEKT
KanmbpoBoYHbIX Mep, BKAtoYatowmii mepbl K3, XX, Harpy3ka. Heobxoanmo npaBuabHO
yKas3aTb Ha3BaHMe KOMMJIEKTa Mep B Nporpamme aHanusaTopa.

Bo Bpema npoueaypbl NOSIHOM OAHONOPTOBOM KafIMBPOBKK HEOBX0AMMO MO ovepeam
NnoAKAo4aTb Mepbl K MOPTY aHaNM3aTopa M BbINONHATbL U3MEPEHME KaXKaoW Mepbl,
KaK MOKa3aHO Ha PUCYHKe HUKe.

e e e iy

T

K3
xX

Harpysxa ]—

PucyHok — Cxema no/JIHOM 0AHONOPTOBOM KannbpoBKu

B paccmaTtpuBaemom npumepe ncnonbsyerca komnaekt mep Keysight 85032B/E.

Ona BblbOpa KOMNAEKTa Mep HaKMWUTE NpOorpaMmHble
KHOMKMU:

Kanubposka

Kanubposka > Komnnekr mep
KoMnnekT Mep

85032B/E | |

Bbibepute uMcnonb3yemblit KOMMAEKT mep 3 Tabauubl B
HWMKHEM YacTn 3KPaHa (CMOTPU PUCYHOK HUMKE).
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HavmeHoBaHke  OnWcaHwe Bribpate [Mpeponpea. WsmeHeH  Yucno mep
1 85032F Type-M 500 9GHz Cal Kit (KeySight) Oa Het 9
2 [l Type- 500 6GHz Cal Kit (KeySight) v na Het 7
3 MN911f912 Type-M 500 9GHz Cal Kit {CMT) da Oa 1
4 850540 Type-N 50Q 18GHz Cal Kit {KeySight) Oa HeT 7
5 850548 Type-M 500 18GHz Cal Kit with Sliding Load (KeySight) Oa HeT a
6 05CK10A-150  Type-M 500 18GHz Cal Kit (Rosenberger) Oa Het 7
7 Bas0P/Q Type-M 500 18GHz Cal Kit {(Maury Microwave) Na Het 7
& B8as0c Type-M 500 18GHz Cal Kit with Sliding Load (Maury Microw: Na Het a

PucyHok — Tabnumua KOMNNEKTOB KaIMBPOBOYHbIX Mep

MNepen Hayanom Kannbposku oTcoeanHuTe MUY oT aHanusatopa. na ocyuw,ecTBneHmn
NO/IHOM OA4HOMOPTOBOM KannbpoBKM (SOL), BbINOAHUTE NO OYepear U3MEPEHUs Tpex
mep. Mocne 3aBepLlUeHNA U3MEPEHNI aHANN3aTOPOM OyAeT paccyMTaHa U COXpPaHeHa
B NAMATU Tabanua KannbpoBOYHbIX KO3PPULMEHTOB.

Monk. 1-opT. Ona ocywecTtBneHUA NOJIHOM OAHOMOPTOBOM KanmbpoBKM
850328/ Ha*XMUTe NporpamMmmHbie KHOMKWU:

Kanubposka > Kaanbposatb > MonH. 1-nopr.

XK
Mogkntounte mepy XX M HaXMUTE MPOrPaMMHYI0 KHOMKY
XX.

Mogknacc 2

Open M-

Bblbepute noagknacc mepbl XX B COOTBETCTBUU C BUAOM ee
pasbema (Male-sunka/Female-po3eTtka). Mpu HaxaTum Ha
3 aTy KHOMKY oyaer npousseaeHo namepeHue
COOTBETCTBYOLLEN Mepbl:

Harp. NonH. 1-nopt. > XX > Noaknacc 2 (Open -M-)

Broadband

B npouecce M3amepeHus, B CTPOKE COCTOSIHMA aHanu3atopa
byneT yKasaHO, 4TO BbINOAHAETCA Kanubposka. o
MpMMERMTE 3aBepLlIeHUM U3MEPEHMs B NEBOM 4YacTh YHKLUMOHANbHOM
KHOMKW MNOABUTCA ranoyKa.

MNogknounte mepy K3  ©n nposeaute  npoueaypy
QHANIOMMYHYI0 U3MepeHuto mepbl XX.

Moakntounte mepy Harpyska M HaKMUTE NPOrpamMmMHyto
KHonKy Harp.(Broadband ).
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Ona 3aBepleHMAa KanmbpoBKM UM pacdyeta Tabauubl
KaIMBPOBOYHbIX KOIDPUUMEHTOB HAXKMUTE MPOrPaMMHYIO
KHONKY NMpumeHuUTb.

Mocne OKoOHYaHMA Npoueaypbl KaANMH6POBKM noakatounte NY K oTKanMbpoBaHHOMY
NnopTy aHanu3aTopa.
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UccneposaHne KCBH u ¢a3bl KoapPuymeHTa oTparkeHna ¢ NOMOLLbIO
MapKeposB

B paHHOM pasgene MoKasaHO Kak C NOMOLLbIO MapKepoB onpenenuTb 3HayeHue
N3MEPAEMON BEIMUYNHDBI B TPEX YACTOTHbIX TOYKAX. BUA aKpaHa aHann3aTopa noKasaH
Ha pPUCYHKe HMKe. B KayectBe MY B JaHHOM npumepe MCNONAb30BaHa Mepa
KosadpduumeHTa oTpaxkeHunsa ¢ KCBH =1.2.

1.030

|1 [Kop Crapt 10 MIu 201 MaH 10 klMu 0 aBmM Cton 3 My,

[ R W

PucyHok — Mpumep namepenma KCBH u ¢pasbl KospPpuumeHTa oTparkeHns

Ana pobaBneHns Ha 3KpaHe HOBOrO MapKepa HaxXmute

| Mapkepkl
MPOrpammHble KHOMKM:
Mapkepbi > [106aBuTb mapKkep

OobaenTe
Mapkep
HoBbIli MapKep yCTaHaBNMBAETCA B LEHTPE OCU CTUMY/IOB U
Ha3HA4YaeTcA aKTMBHbIM. [NA PeaakTUPOBAHMA TONbKO YTO
PE“E‘:_‘rmﬁE‘aTb CO3[aHHOIo MapKepa HaXXMuTe NPOrpammHble KHOMKMK:
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Mapkepbl > PegakTtupoBaTb CTUMYA

3aTem BBeAMUTE 3HAYEHME YacTOThbl B MO/1e BBOAA Ha rpaduke.
Hanpumep, ona eBoga 4actotbl 200 MIy HaXXMUTE KnaBuLK
«2», «0», «0» n «M» Ha KnasuaType.

MoBTOpUTE OMNUCaHHYHO npoueaypy ANA YCTAaHOBKM Tpex
MapKepOoB B Pa3/INYHbIX YaCTOTHbIX TOYKaX.

Mo yMONYaHUIO MapKepbl Ha 3KpaHe 0TObpaXKaloTcA TONbKO AN aKTUBHOTO rpaduKa.
[na vHAMKauMM MapKepos ABYX rpadMKOB OAHOBPEMEHHO BK/IHOUYMTE MHAMKALMIO
TabAunLbl MapKepos.

Ons BK/IOYEHMA  Tabnuubl  MApPKEpPOB  HaXmuTe
MapKEPOB NPOrpaMmmHble KHOMKW:

CEOICTEE

— Mapkepbi > CBoiicTBa > Tabauua mapkepos
{

MapKEPOE

NPUMEYAHUE MoppobHee o paboTe c Mapkepamu cm. nn. Mapkepsl,
MapKepbl, YCTAaHOBKA 3HAYEHMA CTUMYA MapKepa.

256



NHTepdeiic nporpammbl

MporpammHoe obecnevyeHne aHanmsaTopa oTobparkaerca Ha 3KpaHe [MK, Kak OKHO
nporpammbl. OKHO MPOrpammbl COAEPKUT:

® OKHA KaHa/N0B ANnA OoTObparkeHns pe3ynbTaToB U3MEPEHUN B BUAE rPadUKOB U
YMCNIOBbIX 3HAYEHWUI;

® CTPOKY MEHIKO 1 NaHENb MNPOrpaMmHbIX KHOMNOK ANA ynpaBAEHNA aHA/IN3aTOPOM;

® CTPOKY COCTOAHMA QaHANM3aTOopa AnAa OTO6pa)KEHMF| MHd)OpMaLI,VIVI O e€ro
COCTOAHUNN.

[anee B 3TOM pasgene npusBedeHO NoApobHOe OnucaHMe 31eMEHTOB OKHa
nporpammbil.

O6wmin BUA, OKHa NPOrpaMmHOro obecrneyeHua aHanuMsaTopa NPMBEAEH HA PUCYHKE
HUKeE.

Crpora meH1o MNaHenb NporpammHbIX

KHOMNDK \

[paduscManan Cmsryn QTems Prosoases  KameSpossca
1 A 1 A T3

Fpa 51 Asminn nor 10. 0

Usrmp
3.891 My

Monoca

Oxnxa
KaHanos

W i Crapt 2.79 IMu Cron 4,992 M)

CTFJGHEI COCTOAHWA aHaNMWN3dTopd

PUCYHOK — Dn1eMeHTbl OKHa Nporpammbl
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MaHenb NporpaMMmHbIX KHOMOK

MaHenb NPOrpPamMmMHbIX KHOMOK B MPaBOM 4YacTM OKHA MPOrpammbl SBASETCS
OCHOBHbIM MEHIO nporpammsbl, obecneymBaloWMm [OCTYN KO BCEM (YHKLUMAM
aHanusatopa. CTpoKa MeHI B BepxHeM 4YacTM OKHa Mporpammbl ABASAETCA
BCMOMOraTe/IbHbIM MEHI0, KOTOpOoe NpeaocTaBAseT ObICTpbIM AOCTYN K pasgenam
OCHOBHOTO MEHIO.

OCHOBHOE MEHI0 COCTOUT W3 MOAYPOBHEN, OPraHM30BaHHbIX B WEPapPXMUYECKYHO
CTPYKTYpy. Kaxabli noaypoBEHb COAEPXKUT HAbop MPOrpaMMHbIX  KHOMOK,
COOTBETCTBYHOLWMX BblIbpaHHOM GYHKLMKN aHanmM3aTopa.

YnpaBneHne NPOrpaMMHbLIMM KHOMKAaMKM OCYLLECTBAAETCA Mblwbio. Kpome TOroO,
ynpaBaeHne MpPorpammMHbIMU KHOMKAMW BO3MOMKHO C KAaBMaTypbl MPW MOMOLLM

Knasuw: « T», « », «&», «>», «Enter», «Esc», «Home».

TMHbI¢yHKuMOHaﬂbHHXKﬂaBMUJOHMCBHbIHMHeZ

BepxHAA nporpammHaA  KHOMKA npeactaBnser  cobou
3aro/I0BOK MEHI0 M CNYXKUT AN BO3BPaTa Ha BEPXHUI YPOBEHb
MeHI0. HaBurauus no ypoBHAM MEHKO MOXKET OCYLLEeCTBNATb
Knasuwamm «<&», «—>». Ecanm oHa otobparkaetca CUHUM
LLBETOM, K/1aBMATypy MOXHO MCMO/b30BaTb A/ HaBUraLumn no
MaHesn NPOrpamMHbIX KHOMOK.

CTumyn

BblaeneHHaa nporpaMmHas KHOMKa OTobparkaeTcs TeMHbIM
usetom. Haxatune knasuwm «Enter» nnum «Mpoben» Bbi3biBaeT
GYHKUMIO  JAaHHOM  KHOMKW. [lepemelyeHne  BblaeneHus
npounssoamMTca Knasuwamm « T», «| » Ha KnasuaType.

MaikcHMyM

bonblwaa Touyka cneBa Ha NMPOrpaMMHOM KHoMNKe obo3HayaeT
L MuHimymM
BbIOPaHHYH QYHKLMIO U3 HECKONTbKMX BO3MOMHbIX.
P [ano4yKka B NEBOM 4acTM MPOrpPamMMHOMN KHOMKKM 0603HauaeT
4 Tanmo aKTMBHYIO PYHKLMIO, KOTOPYH MOXKHO NMBO OTKAOYUTbL, NMbO
BK/IHOUUTD.
MporpammHbie KHOMKW CO CTpenkamu BnpaBo obecnevymsatoT
n
e | 20CTYN K HUKHEMY YPOBHIO MEHIO.
e— | MporpammHbie KHOMKW CO CTpenkamu BnpaBo obecneymsatoT
s21 OOCTYN K HUXKHEMY YPOBHIO MeHo, a dyHKUMA, BbiIbpaHHaA 13
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HECKOJIbKMUX BOSMOXHbIX, 0To6pa>KaeTc;1 B TEKCTOBOM MOJE.

Crapt YnucnoBoe none B HUMKHEN CTPOKE MPOrPamMHOMN KHOMKM
300 ki CNYXXWUT ANA BBOAA YNC/OBbIX AaHHbIX.

MporpammHasa KHOMKa HaBurauuu NoABAAETCS B TOM C/ydae,
=

KOorga naHeNb MNPOrpamMmHbIX KHOMOK He BMelaeT Bcex

KHONoK. OHa CNYyXUT OnAa nepemeueHnAa no naHenum
nporpamMmmHbIX KHOMOK.

[na HaBuraumm nNo MeHI0 NPOrPaMMHbIX KHOMOK KPOME YKasaHHbIX Knasuw «TH»,
«/», BO3MOHO MCNONb30BaTb KNABULLK «&», «>», «Esc», «Homex:

® K/1aBULIA « € » BbI3bIBAET NEPEXO/ HAa BEPXHUN YPOBEHb MEHIO;

® K/J1aBMLWIA «—>» BbI3bIBAET nepexon Ha HUXKHUN YpOBEHb MEHIO, eCi1n nmeeTca
BblAeneHHaA Knasuila Co CTpeJ'IKOl\/JI BMNpaso,

e KnaBuwwa «Esc» gencTBYeT aHaN0rMYHO KNaBuLe « »;
e KnaBulwa «Home» BbI3bIBaET NEPEXO/ Ha r/1aBHbI YPOBEHb MEHIO;

e knasuwm «Mpoben» n «Enter» BbI3bIBAOT HAaXKaTUE HA BbIAENEHHYO KHOMKY.

NPUMEYAHUE YKa3aHHble KNaBULIM OCYLW,ECTBAAKOT HAaBUraumio nNo MeHto
NPOrpaMmHbIX KHOMOK B TOM C/ly4ae, KOraa HeT aKTUBHOrO
nonA Beoda. B aTom cnyyae BepxHAA NpOrpamMmMmMHas KHOMKA
oTobpaxkaercs CMHMM UBEeTOM. B cnyyae akTMBauum nons
BBOZA BEPXHAA MpPOrpammMHas  KHOMKa oTobparaerca
cepbiM UBETOM, M HaBurauya nNo naHenu NPOrpammHbIX
KHOMOK C NOMOLLbO KNaBUATYPbl OTCYTCTBYET.
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MaHenb NPorpamMHbIX KHOMOK MOXET ObITb CKpbITa, 4Tobbl 0cBO6OAUTL GOnblUe
MEeCTa Ha 3KpaHe A1A OKHa KaHana.

WHamkaws  Kanbposka Mapkepel A YT10O6bl CKpbITb NMaHeNnb NPOrpamMmmHbIX KHOMOK
Pazmectute KaHankl r BO BCnOmoOrate/ibHOmM MEHK nporpammel,
ycTaHoBUTE P1aXKOK B MYHKTE:

Yucno rpadmkce »
Pazmectute rpagmen 2
MHpguKayua > CKpbiTb 60KOBYIO NaHeNb
MaraTe 3
WMHamkauma rpadumka »
Yaep# rpadka »

CBOMCTEE MHAMKELIMN

v CkpbiTe BOKOBYH NaHenk

DISP:PART:VIS BKA/OTK/T  wMHAMKaUMIO nNaHenM npPorpaMMHbIX
KHOMOK.

260



CTpoka meHio

CTpoOKa MeHt0 pacnonaraeTcs B BEPXHEN YaCcTM OKHa NPOrpammbl (CM. PUCYHOK HUMXKE).
CTpoKa MeHA ABNAETCA BCMOMOraTe/IbHbIM MEHIO U CAYXKUT ans 6bICTPOro Aoctyna K
pa3genam OCHOBHOTO MEHI, a TaKkKe aybnupyer ¢yHKUMM Hambonee 4acto
MCMONb3YEMbIX MPOrPaMMHbIX KHOMOK. CTpOKa MEHI0 YNPaBASETCA MbILLbHO.

TpaukfaHan  Crumyn OTHMMKE  MHAMKEWAR

Kanwbpoeka Mapkepel AHanv3  Coxp/Bocct  CucIeMa
Amnn nor 10.

MzmepeHne
Popmar

Macwtad

DunsTpaymna

PucyHoKk — CTpoKa meHto

CTpOKa MEeHI0 MOXKET BbITb OTK/OYEHA ANA YBENMYEHUA 061acTu rpadMKoB.

= ﬂ,flﬂ OTKNKOYEHUA CTPOKKU MEHIO, HaXXMUTe NnporpamMmmHbie
| CBoWCTBa
WHAWKELAK KHOMKW:

MHpuKkayua > CeoiictBa > CTpoKa MeHIo
CTpoka MeHmo

Brn.

DISP:PART:VIS

BK/1/OTK/1 UHAMKAUMIO CTPOKU MEHIO.
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OKHO KaHana

OKHO KaHana npegHasHavyeHo AN OTOOparKeHuA pe3ynbTaToB U3IMEPEHUN B BUAE
rpapurKoB M YNCNOBbIX BeNMUUH. Karkgomy KaHa/ly COOTBETCTBYET CBOE OKHO KaHasa.
B okHe nporpammbl MOKET ObITb OAHOBPEMEHHO pPa3meLleHo A0 16 OKOH KaHana.

B Ka)kgomM OKHe KaHana MoXeT 6biTb pasmelleHo Ao 16 rpadmkoB mM3mepaembix
BE/IMYMH. ECNM OKHO KaHana cogeput bosnee ogHoro rpadmka, BO3MOMKHO WX
ONTUMaNbHO PasMecTUTb Ha Auarpammax (cm. n. PasmelleHve rpadmKOB B OKHe
KaHana). O6LWnit BUA, OKHA KaHana npeacTaB/ieH Ha PUCYHKE HUXKE.

JaronoBOK KaHana

[padwktanan | Criamyn  OTkndk MHAMKEWA  KanvbpoBka  Mapkepel  AHanus

Crpokun |Nonocosoii duneTp #1

COCTOAHWA ol

rpadmkos 1

Mapxepm :

Huarpamma -
Crpora

SR EiE C 300 kT 401 n 10kl 0 .abm c ST

— TapT LL H LL a TON LL

KaHana LE E

PucyHoK — OKHO KaHana

OKHO KaHana COOEPHUT:

® 3aro/10BOK KaHa/a (OTKAOUYEH No YMONYAHUIO);

® CTPOKM COCTOAHMA rpadmkoB, oTobpakawolwme Has3BaHUMA UM MNapameTpbl
rpaduKos;

e anarpammy (NPOCTPAHCTBO A4/15 0TobpaXkeHus rpadrKos);

® CTPOKY COCTOAHWMA KaHa/a, 0To6pa>«a+ou.|,y|o HaCTpOﬁKM M COCTOAHUE KaHana,
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® MapKepbl, 0To6pama+ou.l,me na3mepeHHble BeTNYNHbI B YKa3aHHbIX TOYKaAX TPacchbl.

KaHan moKeT ObiTb NpeacTaBneH Kak oOTAeNbHbIA NOrMYecKkMin aHanmsaTop Cco
cnepyowmmMmm HacTPOMKaMK:

® YCTAHOBKU CTUMYNUNPYHOWEro CUrHana:

1. YacCTOTHbIV ANaNa3oH;

KOJIMYECTBO TOYEK N3IMEPEHNA;

2
3. TWUMN CKaHMPOBaHUSA;
4

. YPOBEHb BbIXOAHON MOLLHOCTMU;

e nosoca 14 n ycpeaHeHue;

e kanmbposkKa.

AnnapaTHaﬂ 4aCTb aHA/IN3aTOpPa o6pa6aTb|BaeT KaHaJibl NO o4epean.
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3aronoBOK KaHana

3aronoBOK KaHana CAyXUT A/1a BBOAA NOJIb30BATE/IbCKOrO KOMMEHTapUA A1 OKHa
KaHana. 3aroI0BOK Mo YMOAYAHUIO OTKAKOYEH A5 yBenYeHusa obnactn gnarpamm.

Cpadwk/KaHan Crumyn  OTKAMK  MHOWKALW

3aronosox
KaHana Monocoson puneTp #1
541 Amnn nor Z20.00 abk,/ »-40.00 ab
BE/IIOUEH 11 Amnn nor 10.00 18/ »0.000 m6
3aronosok Cpaduk/KaHan Crumyn OTKIMK — WHAWKALMW

HKaHa/la CKphIT

PUCcyHOK — 3aro/sI0BoOK KaHana

BKkAtoyeHMe U OTKAKYeHMe 3aron0BKa npomnssoanTca
nporpammMmHbiIM KHOMKaMMU:

MHAMKaLMA

UHanKauyma > 3aronosokK
J JaronosoK

DISP:WIND:TITL BKJ/1/OTK/1 3aronoBoK KaHana.
e MNepexon K peaakTUPOBAHWUID 3arosIOBKa NPOM3BOAUTCA
38ronosoK NPOrpaMmMHbIMW KHOMKaMU:
P UHauKayua > PeaakTup. 3aroNoBokK > PeaaKTup. 3aronosok

3aronoBoK

Bo3morKeH BbICTpbIi Nepexos K peaakTMPOBaHUIO 3aro/10BKa
LWENYKOM MbILLK MO HEMY.

DISP:WIND:TITL:DATA CynTbiBaeT MM YCTAaHAaBAMBAET 3aro/10BOK KaHana.
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CTpoKa cocToAHMA rpadpurKa

CTpoKa cocToAHUA rpaduKa CAYKUT A/18 OTOBpParKeHna HaMMEeHOBaHUA U NapamMeTpoB
rpadMKoB. YMCNO CTPOK COCTOAHUSA COOTBETCTBYET uMC/iy rpaduKkoB KaHana. CTpoka
cocToAHMA rpaduKa NpeacTaBaAeHa Ha PUCYHKE HUKeE.

rpl S11 Awmnn nor 10.00 ag/ »-40.00 a6 [F2]
521 Amna nor 6€.000 agg/ »0.000 a6 [F2 Cra]

CroiicTea rpadmka
3HaueHne onopHOA AMHWUK

Macwrab rpaduka

DopmaT

HMamepremblii napameTp

HaumeHosaHwe rpadmka
PucyHoK — CTpoKa cocTosHuA rpadurKa

Kaskaan CTpoKa coaepsKuUT cneaytolyto nHpopmaumio 06 ogHom rpadumKe KaHana:

® HaMmeHoBaHMe rpaduka ot «Ipl» po «Ipl6». HammeHoBaHWE aAKTUBHOIO
rpadmKa BblA€NEHO MHBEPCHbIM LLBETOM (CM. N. Bbi6GOp aKTMBHOrO rpadurka);

e y3mepaembii napametp: S11, S21, S12, S22, nnbo abcontoTHble U3MepPeHUS
moutHocTu: A(n), B(n), R1(n), R2(n) (cm. n. YcTaHOBKA M3MEPAEMbIX MapaMeTpPoB);

e popmar npeacrasneHuns, Hanpumep «Amna nor» (cm. n. YcraHoska popmara);

e macwTab rpaduKa B eguHMUAX M3MepeHuUAa Ha aeneHue, Hanpumep, «10.0
AB/» (cm. n. YcraHoBKka macuwitaba rpaduka);

® 3HayeHMe ONOPHOM NUHUK, Hanpumep, « > 0.000 ab», rae « P » — 3HaK ONOPHOM
JNINHUK (CM. N. YCTaHOBKA 3HaYE€HMA ONOPHOW NUHUN);

® CBOICTBA rpadmKa — CUMBO/bI, 3aKHOYEHHbIE B KBagpaTHble CKOBKKU (cm. Tabaumuy
HUXKeE).
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CBOMCTBO

KoppeKuua
ownboK

MNpouue

KannbpoBKM

AHanu3 gaHHbIX

NHanKauma

rpaduKka

Cumsonbl

RO

RS

RT

oP

F1

F2

SMC

Kn

Km

20

Uck

Ber

yn

"Mpoben"

a&n

OTK

3HayeHue

Hopmanusauma otparkeHua mepomn XX

Hopmanusauuya otpaxeHuna mepon K3

Hopmanusauma nepesayn nepembl4Kom

OpHoHanpasneHHaA
KanmbpoBsKa

ABYXnopToBas

MonHan o4HOMOPTOBAA Kan VI6pOBKa

MonHana asyxnopTtosas uan TRL KannbposKa

CKanapHaa kKannbposKa cmecuTenemn

KoppeKuma npuemHmKa

KoppeKuma mowHoCTH

MpeobpasoBaHWe nmnegaHca nopra

NckntoveHme yenm

BCTpaMBaHMe uenun

YanuHeHue nopta

lpaduK AaHHbIX, TPaPUK NAMATU OTK/IHOYEH

Mpaduk OaHHbIX, rpadmk namaTu
cyliecTByet

MpaduKM AaHHBIX M NaMATU

lpaduk namatm

rpad)MKM AaHHbIX U MTaMATU OTKIOYEHbI
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CBOMCTBO

YpeprkaHue
rpaduKka

MaTemaTuyeckasn
onepauus Hag,
rpadukamum

DNeKTpuyeckas
ONVHA

CrnaxuBaHune

BpemeHHasn
cenekuma

Mpeobpa3oBaHue
S-napameTpos
YyCTPOICTBa

Cumsonbl

"Mpoben’

Yaepx.
MakKc.

Yaep. MUH.

n+n

a-n

A*n

a/n

3ap

Crn

Cen

Zr

Zt

Yr

Yt

1/s

Ztsh

3HayeHue

YaepskaHue rpadmKa OTKNOYEHO

Yaep)kaHve makcumyma rpaduka

Yaep:kaHve MUHMMYyMa rpadmka

[aHHble = laHHble + [TamATb

[aHHble = laHHble — [amATb

JaHHble = [laHHble * MamAaTb

[aHHble = JaHHble / MamaTb

YKaszaHa He Hy/1eBas 3/1eKTpUYecKan 4/1MHa

CrnaxkmBaHue rpaduka

Cenekuma Bo BpeMeHHoM obnactm

Mpeobpa3oBaHWe BO BXOAHOW MMMNeaaHC

MpeobpasoBaHue B NPOXOAHOM MMMNEAaHC

MpeobpasoBaHue BO BXOAHYIO
NpPoOBOAMMOCTb
MpeobpasoBaHue B NPOXOAHY0
npPoBOANMOCTb

MHBepcua napameTpa

MpeobpasoBaHue B MmneaaHc
3KBMBANIEHTHOIO LWYHTA
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CBOMCTBO

Obuiee
npeobpasoBaHue
S-napameTpos
YyCTPOMCTBa

NMPUMEYAHUE

CumBonbl

Ytsh

Conj

Conv

3HayeHue

NMpeobpasoBaHue B npPoBOANMOCTb
3KBMBANIEHTHOIO LYHTA

Onepauma KOMMNAEKCHOTo CONpsXeHusa

BbinonHaeTca obuiee npeobpasoBaHue

MapameTpbl rpadrKka MOXKHO U3MEHUTb B CTPOKE COCTOAHUSA
rpaduKa ¢ MOMOLLbIO MbIWwK (CcM. N. BbicTpas ycTaHOBKa
napameTpoB KaHa/a MbillblO).
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Ownarpamma

Avarpammon HasbiBaeTcA rpaduyeckan obnacTb, NnpegHa3HaAYeHHaA ANA pPasMeLLeHns
rpapumkos 1 unmdpoBbIX AAHHbIX.

CratucTuka Mapuep

BeprukanbHan MNoanoxeHue
WKana — ONOpHOM
AIAHUH
20 .00
Texkyuee
MONOMHEH e
CTUMYNS
Homep
rpadmka

rﬂpleDHTEIJ’IbHEIFI
LIS IS

PucyHok — Ilnarpamma

[narpamma coaepKuT cneaytolme 31emMeHTbl:

® BEPTUKANIbHYIO LWKany AnA MHAMKAUMM UMOPOBLIX 3HAYEHUN BeEPTUKANbHOM
LUKaNbl aKTUBHOIO rpadrKa. Bo3aMOXKHO BblIOPATb peXMM MHAMKAUMK LMPOBbIX
3HaYeHun ana Bcex rpadukos, NMbBO OTKAYUTL UMPPOBLIE 3HAYEHUA ANS
yBenunyeHuna obnactm rpaduka;

® FOPU3OHTA/IbHYIO WKaNy AnA MHAMKAUUK UMPPOBbLIX 3HAYEHUM LLKaAbl CTUMYNOB
KaHana (4actoTa, MOLWHOCTb UK Bpemsa). Bo3moxKHO OTKAounTb uMdpoBble
3HaYeHuA ans yBenundeHus obnactu rpaduka;

® MHONKATOP MONOXKEHUA ONOPHOMN JIMHUM, YKA3bIBAIOWMIN NOJSIOXKEHME OMOPHOM
NVHUKU rpaduKa;

® MapKepbl 415 OTOOPa*KeHUs 3HAYEHUN U3MEPAEMON BEAUYMHBI B Pa3NUYHbIX
TOYKaX aKTUBHOTO rpadmka. Bo3aMoKHO BblIbpaTb PEXKMM MHOMKALMM MAPKEpPOoB
ANna Bcex rpadpMKoB OAHOBPEMEHHO;
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e PYHKUMM MapKepHbIX BbIYUCNEHWA: CTAaTUCTUKA, MOJIOCA NPOMNYCKaHUA,
HepaBHOMEPHOCTb, NON0COBOI GUNBLTP;

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

® MHOMKATOP TEKyLLero MoJIOXKeHUA CTUMyaa (MHAMKATOp NOSABAAETCS, €C/u
ANIUTENbHOCTb CKaHMPOBaHMA npesbiwwaet 1,5 c).

NMPUMEYAHUE MapameTpbl rpadKOB MOXKHO JIETKO M3MEHUTb C MOMOLLLbIO
MbILWK, UCNOb3YA 3NEMEHTbl Anarpammsbl (cm. n. Bbictpas
YCTaHOBKA NapaMeTPOB KaHala MbIWbLO).
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PasmeweHune rpadpurKoB B OKHe KaHana
Ecnu B oKHe KaHana BK/AoYeHo 60/1ee oaHOro rpadumka, TO BOSMOXKHO Pa3MecTUTb UX

B Avarpammax. MpaduKkmM MoryT pasmeLatbCca C HaNOKEHMEM B OAHOW AMarpamme,
NIN60 MOryT BbITb pa3melleHbl B UHAMBUAYAbHbIX AMarpaMmmax (CM. PUCYHKU HUXKE).

E azg
;n_HLF cpen

CT.OTK :
0., 000M n-mn-:

r’pl 521 Awnn nor 10.00 ab/

10.00

0. ooo CPEeL:

CT.OTK:

400M  GO0M
. 000 aE;/ k20

200M 400M s00M S00M

PucyHok — Mpumep pasmelleHuns asyx rpaduKoB B MHAMBUAYANbHbIX AMarpammax

NMPUMEYAHWE MNogpobHee o0 pasmelLeHnn rpaPprKoB B AMarpammax CM. B
n. PaameuieHune rpadurKos.
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Mapkepbl

MapKepbl CAy»KaT AnAa MHAMKAUMK 3HAYEHUM CTUMY/la U U3MEPEHUI B YKasaHHbIX
TOYKaX rpadmKa (CM. pUCYHOK HUXKe).

Muamkanma
My -0.6712 ab
AHHbIX
£ rry -0.1839 AB
MapHEpOE
MeTtkn Ha
rpadgmke

MeTkn Ha oCcK
CTUMYNS

PucyHoKk — Mapkepebl

Mapkepbl HymepytoTca umuppamm ot 1 go 15. OnopHbIN MapKep BMECTO Homepa
o603HavyaeTcs cMMBOJIOM R. AKTMBHbIM MapKep BblAeNeH cneayowmm obpasom:

e HoMep OTObparkaeTc MHBEPCHLIM LIBETOM;
e MeTKa pacnonaraercs Hag, rpadpuxkom;

® METKa CTUMYNa 3aKpalleHa CnA0OWHbIM UBETOM.

NMPUMEYAHWE Mcnonb3oBaHMe mapKepos ONMcaHo B N. Mapkepsbl.
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CTpOKa cOCTOAHUA KaHana

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

Crarmyc ycpeaHeHus (ecnam srmoueHo}
MowHoCTL

Nonoca MY
KoneuHoe sHaueHne

Tun ckaHWpoBaHWA
CTHMYA

RonavuecTeo ToUueK \

[Fop [Fn [Fn [¥T1 [Moa CrapT 300 K Mei 3kTu DaBw 9/10 Cron 3.2 Mu |

\ HauanbHoe sHaueHWe CTHMYNS

MogenvposaHue ocHacTkM {ecnn sxmoueHo}
YanauHeHue nopTa (ecan srmoueHo}
Koppexuwa mouHocTv {ecan BkmoueHo)

Koppesuina npuemHuroe (ecnm exkaioueHo)

Koppexuwa owumbox
MHaMKaTOp CKaHMpoBaHWA

PucyHok — CTpOKa coCTOAHMA KaHana

CTpOKa COAEPKUT cneaytolme S1eMeHTbI:

® MHAMKATOP CKaHMPOBaHUA AnA oTobparkeHuAa 6Heryuierr noJsiockM, Koraa
npoucxoamT obHOBAEHWNE AAHHbIX KaHaNa;

e no/sie KoppeKuua owmnbokK ana otobparkeHns 0606LLEHHOrO cTaTyca KOppeKLumum
owmnbok ana rpadmKoB S-napameTpoB. 3HaYeHMA OAHHOrO MOAs NpPUBEAEHbl B
Tabnuue HuxKe (noapobHee cm. n. [NpoBeEpPKa COCTOAHMA KOPPEKLINMK OLINOOK);

Tabnuua — Mone KoppeKkLumsa ownboK

CumBonbl 3HaueHue MpumeyaHue

Kop BbinonHaeTcA KoppeKkuma ownbok, Ecan KoppeKkums BbINOAHAETCA
YCTAHOBKM CTUMYJ/1a COOTBETCTBYIOT = A/1A BCEX TPA®UKOB — YepHble
Kannbposke. CMMBOJIbI HA cepom ¢oHe.

K? BbinonHsaetca Koppekuma ownbok, Ecan Koppekuma BbiNnosHAETCA
YCTaHOBKM cTMmyna He TO/MbKO ANA 4acTu rpadukos

(apyraa uvactb rpadpukoB He
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Cumsonbl 3HayeHue MpumeyvanHue

COOTBETCTBYIOT KannbpoBKe. KanmbpoBaHa) — benvle
Mcnonb3yeTca uHTepnonsums. CMMBO/Ibl Ha KpacHoM ¢doHe.
K! BbinonHAETCA KOppeKkuma ownbok,
YCTaHOBKM cTMmyna He
COOTBETCTBYHOT Kannbposke.

Mcnonb3yeTca akcTpanonaums.

OTK KoppeKuua owmnboK oTKAOYEHa. Ona Bcex rpadukos. benble
CMMBO/1bl HA KpacHOM ¢oHe.

— HeT  KannbpoBOYHbIX  JaHHbIX.
KannbpoBKa He npoBoaMaach.

e Nose KOppPeKuua NPUEeMHUKOB MNOKa3biBaeT 0606LLEHHbIA CTaTyC KOppPeKkuuu
NPUEMHUKOB AN rPpaduKoB abCONMIOTHLIX WM3MEPEHUM MOLLHOCTU. 3HayeHus
AaHHOro nons npueedeHbl B Tabnuue Huke (noapobHee cm. n. Kanmbposka
NPUEMHUKOB);

Tabnnua —Mone Koppekuma NPUeEMHNKOB

CumBsonbl 3HaueHue MpumeyaHue
Kn BbinonHAeTcA KoppeKkuma = Ecam KoppeKuuAa BbINONHAETCA
YCUNEHUA MPUEMHUKOB, YCTAHOBKM = AN1A BCeX rpaduUKoB — 4epHble
cTumyna COOTBETCTBYKOT = CMMBOJIbl Ha cCepOM POHe.
Kannbposke.
Echn KoppeKkuma BbiNnONHAETCA
Kn? BbinonHaeTcA KOoppeKkuua TONbKO AnA 4Yactu rpadumKos
YCUIEHUA NMPUEMHUKOB, YCTaHOBKK = (Apyrasa u4actb rpadukos He
cTuMmyna He COOTBETCTBYIOT = KannbposaHa) - b6enble
Kannbposke. Mcnonb3yetca  CMMBOJbI HA KPAaCHOM QOHe.
MHTEepnonALmA.
Kn! BbinonHAeTcA KoppeKkumn
YCUIEHUA MPUEMHUKOB, YCTaHOBKM
cTMmyna He COOTBETCTBYIOT
Kanmbposke. Ncnonb3yetca
3KCTpanonAaums.

274



® No/ie KOppeKuUua MOLLHOCTU TMOKa3biBaeT O0OOOLIEHHbIN CTaTyC KOppeKuuu
MOLLHOCTK AN Bcex rpaduKoB. 3Ha4YeHUs AaHHOro NonA npuseaeHbl B Tabauue
HWKe (nogpobHee cm. N. KaanbpoBKa MOLLIHOCTU MOPTOB);

Tabnuua — Mone KoppeKLMA MOLLHOCTH

CumsBonbl 3HauyeHue MpumeyaHue
Km BbinonHaetca Koppekuua = Ecnn KoppeKuma BbINOSHAETCA
MOLWLHOCTU  MOPTOB, YCTAaHOBKU = ONA BCEX FPAaPUKOB — YepHble
cTMmyna COOTBETCTBYIOT = CMMBO/Ibl Ha CEPOM POHe.
Kanmbposke.
Echn KoppeKuma BbINONHAETCA
Km? BbinonHAeTcA KoppeKkuusa TONbKO AnA 4vactu rpadumKos
MOLLHOCTM MNOPTOB, YCTaHOBKM = (Apyrasa 4yacTb rpadukoB He
cTUMyna He COOTBETCTBYIOT = KanubposaHa) — benble
Kanmbposke. Mcnonb3yetca  CMMBOAbI HA KpacHOM ¢oHe.
MHTepnonAums.
Km! BbinonHaetca KoppeKuus
MOLLHOCTU  NOPTOB, YCTAHOBKM
cTMmyna He COOTBETCTBYHOT
Kanmbposke. Ncnonb3yetca
3KCTpanonaums.

® NoJsie yaIMHEHNE NOPTa NOKa3sblBaeT 060O6LLEHHbIM CTaTyC BbINOJHEHUA AAHHOM
byHKUMM ans rpadukoB S-napameTpoB. Ecnn dyHKUMA BbINONHAETCA O/ BCex
rpadmKoB, TO OTOOPaAKAOTCA YepHble CMMBOJIbI Ha cepom ¢oHe. Ecnm dyHKuma
BbIMNO/IHAETCA TONbKO A/1A YacTu rpaduKoBs, To oTobparkatoTca 6enble CMMBObI
Ha KpacHomM ¢oHe (noapobHee cm. n. YanuHeHMe NopTa);

® [10/1e MOAENMPOBaHMEe OCHACTKM NOKa3biBaeT 0606LLeHHbIN CTAaTyC BbINOAHEHMA
AaHHOM YHKUMM anAa rpadukoB S-napameTtpoB. K GyHKUMAM MOAENNpOBaHUA
OCHaCTKM OTHOCATCA: Npeobpa3oBaHMe MMNedaHca NOpPTa, UCKAKOYEHUs Lenw,
BCTpamBaHma uenu. Ecnm byHKUMA BbinonHAeTcA ANnA Bcex rpaduKos, TO
0TO6pPaXKaTCA YepHble CUMBOJIbI Ha cepom doHe. Ecnm PyHKLMA BbINONHAETCA
TONbKO A/1A 4acTU rpadmKos, To oTobpaxkatoTca Henble CMMBO/IbI Ha KPacHOM
¢oHe (nogpobHee cm. N. MoaennpoBaHKe OCHACTKK);

® [10/1e Haya/ibHOE 3HaYeHue CTUMYNA CAYXKUT AN8 WHOMKAUMM U BBOAA

HayaNbHOrO 3Ha4YeHMA AManasoHa YacToTbl MAM MOLWLHOCTM, B 3aBUCMMOCTU OT
YCTAHOB/IEHHOrO TUNA CKaHMpoBaHuA. Ecan none nepesBegeHO B peXuMm
MHOMKAUMU UEHTPANbHOIO 3HayeHusi, To cnoBo «CTapT» U3MEHUTCA Ha
«UeHTp» (noapobHee cm. N. YCTaHOBKA AManasoHa CKaHMPOBaHUA);

275



® N0/Ie KOJIMYECTBO TOYEK CAYKUT ANA MHAMKALUMKM U BBOAA KO/NMYECTBa TOYeK
n3amepeHuns. Konmyectso ToOUYEK MOKET BbITb YCTAHOB/IEHO OT 2 A0 MaKCMMa/bHO
BO3MOXHOIO A1 KOHKPETHOM MoZeNnn aHanusaTtopa (yKasblBaeTca B CNpPaBoOYHbIX
TEXHUYECKUX XapaKTepucTukax npubopa, noapobHee cm. n. YCTaHOBKA
KOMYeCcTBa TOYEK);

® [10/le TUN CKaHUPOBAHUA CAYKWUT ON1A WHOMKAUMM U M3MEHEHMs Tuna
CKaHMPOBaHMA. 3HaYeHUs [AaHHOro noAns npueBedeHbl B  Tabauue HUKe
(noapobHee cm. n. Bbibop TMNa CKaHNPOBAHUSA);

Tabnvua — TN CKaHMPOBAHUA

Cvmsonbl 3HayeHue
NvH JInHenHoe CKaHMpPOBAHME YACTOTbI.

Nor Norapudmunyeckoe CKaHMPOBAHUE YaCTOTbI.
Cerm CermeHTHOE CKaHMPOBAHWUE YaCTOTbl.
MowH JIHenHoe CKaHNMpPOBAHME MOLLLHOCTMU.

e none nonoca N4 cnyxuT oNs MHAMKALUMU U YCTAaHOBKM NOSOCHI U3MEPUTENBHOTO
dunnbTpa NpomekyTouHOM YactoTbl. Monoca MY moXKeT ObITb YCTAaHOB/EHA B
npeaenax, onpeaeneHHbIX B CNPaBOYHbIX TEXHUYECKUX XapaKTepPUCTMKax npubopa
(nogpobHee cm. n. YcTraHoBKa nosockl M1Y);

® M10/le  MOLWHOCTb CAYXUT 418  WHOMKAUMWM M YCTAHOBKM  MOLLHOCTM
CTUMY/IMPYIOLLErO CUTHANA Ha U3MEPUTE/IbHbIX MOPTaxX. B pexkume ckaHMpPOBaHUSA
MO MOLLHOCTU MOJe MEPEK/IIOYAETCA B PEXUM MHAMKAUMU PUKCUPOBAHHOM
4acToTbl CTUMYAMPYIOLLErO CUrHana (noapobHee cM. N. YCTaHOBKA MOLLHOCTU);

® osie cTaTyc ycpegHeHus otobpakaeT mMHbopmauuio o6 ycpeaHeHuw, ecnu
bYHKUMA BKAloYeHa. MepBaA uudbpa O03HAYaeT TEKYLMA CYETUYMK YCpPeOHEHUs,
BTOpasa undpa — pakTop ycpeaHeHusa (nogpobHee cm. n. YCTaHOBKA ycpeaHeHus);

® M0/1e KOHEYHOE 3HaYeHUe CTUMYA CAYKUT ANA UHONKALUUM U BBOJAA KOHEYHOrO
3HaQYeHMA AManasoHa YacToTbl WMAM  MOLWLHOCTM, B  3aBUCMMOCTU  OT
YCTAHOB/IEHHOrO TWMNAa CKaHMPOBaHWA. Ecnn none nepesBedeHO B PEXUM
WMHAMKaLMM NONOCkl, TO cnoBo «CTon» nameHuTcs Ha «lMonoca» (nogpobHee cm.
n. YcTaHOBKa AMana3oHa CKaHMpOBaHMA).
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CTpOKa coCTOAHUA aHanu3aTopa

CTpOKa COCTOAHMA aHa/M3aTopa PacnolaraeTcs B HUMMKHEW YacTu 3KpaHa. B cTpoke
0oTOb6paXKaTCA COOOLLEHNSA O COCTOSSHUM aHANM3aTopa, COCTOSSHUM CUCTEMbBI 3aMNyCKa,
BbINO/THEHUM KaNUBPOBKU, OLIMOKAxX U T. A. BO3MOXHble cooblieHna npeacTaBaeHbl B
Tabnuue HUxKe.

[ | | BHew. onopa| O6H.3Kp.oTKN | |

JDara u epemna Coobuwenna

PucyHok — CTpoKa cocTosHMA aHanmn3aTopa

Tabnumua — CoobuieHMA B CTPOKe COCTOAHUA aHanM3aTopa

HanmeHoBa
CoobweHue 3HauyeHue MpumeuaHue
HUe nonAa
HeTt cBAasun mexgy DSP
He rotos AY
M KOMMNbIOTEPOM
CocTtoaHue Npet 3arpyska
DSP 3arpy3ka MUKpONporpammul
DSP
lfoToB DSP rotoB K pabote
BbinonHaeTtcA nkn  MoppobHee cm. n.
Uamep b AP .
U3mepeHus HacTpounku
Tpurrepa.
N3mepeHus
Cron P
OCTaHOB/1EHDI
CoctoaHue
Tpurrepa OXupaHue Tpurrepa,

BHew WUCTOYHUK Tpurrepa -
BHELWHUIN CUTHanN

OXupaHue Tpurrepa,
PyuyH WUCTOYHUK Tpurrepa -—
3aNYyCK BPY4YHYIO
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HanmeHoOBa

CoobuweHue 3HayeHue MpumeyvaHue
HUue nonqa
OXungaHue  Tpurrepa,
WUCTOYHUK Tpurrepa -
WKHa 3anyck
LuHa o (3any
nporpammon
agTtomatmsaumm  SCPI
nnn COM)
BbinonHAaerca
KanunbposkKa KanunbposkKa... U3mepeHume
KannbpoBOYHON Mepbl
MoapobHee cm. n.
Ctumynupytowmn B4 OTKAOYEHUE
BY curHan BY oTkn ynvpytoth
CUIHAN OTK/IOYEH CTUMYNINPYOLLETO
cUrHana.
BHewwHnM BbibpaH eXXnm
P b MoapobHee cm. n.
NCTOYHUK paboTbl OT BHeLWHero
o BHew. onopa . | Bblbop MCTOYHWKA
onopHomn WUCTOYHUKA  OMOPHOM -
ONOPHOW YacTOTbl.
4acToTbl yacTtoTbl (10 MTlu)
OTKNOYEeHOo MoapobHee cm. n.
O6HoBneHMe obHOBNEeHWEe  3KpaHa  OTKAYeHue
OG6H. 3Kp. OTKN
9KpaHa nporpammel 06HOBNEHMUS
aHanusaTtopa 3KpaHa.
MoapobHee cm. n.
CoctoAHue AP
o CuctemHas Koppekuma — OTKAYeHue
CUCTEeMHOM Cuc. Kop. oTKAN -
OTK/ItOYEHA CUCTEMHOM
KOppeKunm
KOppeKLnN.
OwwnbKa n3y
OwwnbKa 3a8. KaNMBPOBKM
KannmbpoBKu:
Owwnbka P
3aBOACKOM BHUMAHME! MNpu
A (PW, PT, LOP, P
Ka/IMbpOoBKM oTo6bpaXkeHun  3TOro
ED, IF, VM, coobleHna B CTpoKe
xPW, xPT)

COCTOAHMUA
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HanmeHoOBa
HUe nons

CoctosaHue
BHELUHEro
nameputens
MOLLHOCTHU

OyHKuMA
OTK/IHOYEHUA
MOLLLHOCTH
npu
neperpyske

Bpemsa yumkna
CKAHMPOBaHUA

CoobweHue

U3m.
MOLLHOCTU:

(noaknioueHue,
owmnbKa
NOAKNIOYEHUA,
roTos,
u3mepeHue,
YCT. HyAA,
owmnbKa ycr.
HynA)

MopTt n OTKA.
MOLLHOCTb NpU
neperpyske

Yucnosoe
3Ha4yeHue (B mc)

3HauyeHue

3AMNPELLAETCA
BanbHenwana pabora ¢
QHaNN3aToOpPOM.
AHanusarop
HeucnpaseH U TpebyeT
3aBOA,CKOr0 peMOHTa.

CocTtoAHMe BHelHero
nsmeputensa
MOLWHOCTU nNpu  ero
COBMECTHOM
MCNO/Ib30BaHUN o
aHaNM3aToOpPoOM

Meperpyska nopTta n,
cTumynupytowmn - BY
CUIHAN OTK/IOYEH

N3mepeHHOe Bpems
LMKIA CKAHMPOBAHUA
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NMpumeyvaHue

MoapobHee cm. n.

HacTtpowkKa
n3mepuTens
MOLLHOCTMH.

MoapobHee cm. n.
OTKkA04eHUe

MOLLIHOCTU npu

neperpyske.

MoapobHee cm. n.
BrkatoyeHue
oTobpaxkeHus
BPEMEHU LIMKAA.




YcTaHOBKa NapameTpoB aHanmM3aTtopa

B paHHOM paspgene onuCbiBaeTcA, Kak HACTPOUTb aHa/AM3aTop ANAa WU3MepeHUi
nccnegyemoro yctponctesa. [nA  HAcTPOMKM aHanmMsaTopa B COOTBETCTBUMM C
N3MEpPUTENbHOM 3aZa4€eln BbINONAHUTE Cneaytoline AencTBuA:

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

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

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

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

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

B 3TOmM pasgene TakXkKe OMNUCLIBAETCA, KaK ObICTPO HacTpouUTb NapameTpbl
aHanM3atopa C NOMOLLbIO MbIWwK (cMm. N. BbicTpas ycTaHOBKA NapameTpoB KaHa/ja
MbILLbIO).
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YcTaHOBKa KaHanoB U rpadpuKos

AHanusaTop Noadep’KMBaeT OAHOBPEMEHHO A0 16 KaHanoB, KaKAplh U3 KOTOPbIX
No3BONSAET  MPOBOAMTb  M3MEPEHMA C  WHAMBMAYANbHbIMM  HACTPOMKaAMM
CTUMYNMpPYIOWEro curHana. MapameTpbl, OTHOCALLMECA K KaHany, nepeyucneHbl B
Tabnuue HUxKe.

MapameTpbl U 06BbEKTbI YNpaBAeHUA, OTHOCALLMECA K KaHany

N HaunmeHoBaHue

1 Twnn cKaHMpoBaHuA

2 [nana3oH CKaHMPOBaHUA

3 Ko/1M4eCcTBO TOYEK U3MEPEHNA

4 MOLWLHOCTb MCTOYHMKA CTUMY1a

5 PYHKLUMA HAK/IOHA MOLLLHOCTU

6 duUKcMpoBaHHaA YacToTa

7 Tabanua cermeHTHOro CKaHMPOBaHMA

8 Tpurrep
9 Monoca MY
10  YcpeaHenwue

11 Kanubposka

12 MopgenvpoBaHue OCHaCTKu

13 Ob6uiee npeobpasoBaHMe S-napameTpoBs
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B KaXKAOM OKHe KaHasna MOXKeT ObiTb 0AHOBPEMEHHO pasmelleHo Ao 16 rpadukos.
Kaxgomy rpaduky HasHauyaetca mamepsaembln napametp, ¢opmat oTobpaxkeHua u
Apyrue napametpbl. [apameTpbl, OTHOCALWMECA K rpad MKy, NepeyncsieHbl B Tabaunye
HUKeE.

MapameTpbl U 06bEKTHI yNpaBAeHUA, OTHOCALWMECA K rpaduKy

N HaunmeHoBaHue

1 N3mepsiembl NapameTp

2 dopmat npeacraBneHuna

3 MacLiTtab, 3Ha4eHNE N NOJIOXKEHNE ONOPHON NUHUMU

4 dneKTpuYeckasa AaunHa, cmeuieHme dasbl

5 MamaTb rpadunKa, mMaTemaTruyeckas onepauma c rpadnukom

6 CrnaxkuBaHue

7 Mapkepbl

8 BpemeHHasa ob6aactb

9 Npeobpa3oBaHue S-napameTpoB

10 [ONyCKOBbIA KOHTPO/Ib

11  Tect nynbcaunii

12 Tecrt npenenos anda nuka
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PasmeuieHne OKOH KaHanos

Kaxablli KaHan Ha 3KpaHe NpeacTaB/ieH B BUAE OTAE/NbHOIO OKHa. B OKHe nporpammbl

MO’KET OJHOBPEeMeHHO OoTobpaKaTbca A0 16 OKOH KaHanos.

Mo ymonyaHuio

OTKPbIBAETCA OAHO OKHO KaHana. Ecan Heobxoaumo OTKpPbITb ABa UM 6onee OKOH
KaHanoB, BbibepuTe 0AHY U3 AOCTYMHbIX CXEM Pa3MeELLLEHMA, NOKAa3aHHbIX Ha PUCYHKe
HuKe. Cxema pasmelleHna onpeaensieT KoMYEeCcTBO U Pacro/ioKeHNe OKOH KaHanoB

Ha 3KpaHe.
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PucyHoK — CxeMbl pasMmeLL,eHna OKOH KaHanoB

B COOTBETCTBMM CO CXeMaMW OKHa KaHa/soB He MOryT nepeKkpbiBaTbCA. KaHanbl
OTKPbIBAOTCA, HaYMHaA C MIaAWNX HOMEPOB.

ana OTKPbITbIX OKOH KaHa/10B U3MEPEHUA BbINO/THAKOTCA MO o4epean. [na kKaHanos co
CKPbITbIMU OKHaMW UaMepeHnAa He NPOU3BOAATCA.

NMPUMEYHAHUE

[Ona  Kakgoro OTKPbLITOrO OKHa KaHasla Heobxoaumo
YCTaHOBWUTb MapamMeTpbl CTUMY/IMPYIOLWLErO CUrHaNa, apyrue
YCTAaHOBKM W NpPOBECTM Ka/NMBpoBKY (cm. N. YcTaHOBKa
napameTpoB ctumyna). lepen yCcTaHOBKOM MNapameTpos
KaHana UAn BbINONHEHNEM Ka/NMBPOBKM KaHana Ha3HaybTe
3TOT KaHaN akTUBHbIM (CM. N. Bbibop aKTMBHOrO KaHasa u

rpadumka).
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ﬂ,l’lﬂ pasmeweHna OKOH KaHa/10B Ha*XXMUTE NporpammHblie
KHOMKW:

MHaMKawa

UHaukaumua > PaamecTUTb KaHanbl

e |
KaHanbl
3aTem BbibepuTe B MEHIO HEOBXOAMMYIO CXEMY pPa3MeLLLEeHMA
KaHanoB (CM. pUCYHOK BblLLE).
DISP:SPL YCTaHaB/IMBAET UIN CYUTLIBAET HOMEP CXEMbI Pa3MeLLLEeHNA

OKOH KaHanos.
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YcTaHOBKa uncna rpapuKkos

B Ka)KAOM OKHe KaHasla MOXHO pa3mecTuTb A0 16 pasnunyHbIx rpadmkoB. HacTpoika
rpapuMKoB BbINOJIHAETCA B ABa 3Tana: BblObOp uMcna rpadmKoB, 3aTem pasmelLeHue
rpadurKoOB B AMarpammax B OKHe KaHasa.

I'pachKM B OKHE& KaHa/1a MOXHO Pa3smecCTtuUTb C Ha10XXeHNEM B OLI,HOVI Aanarpamme nnu

B MHOMBMAYANbHbIX Auarpammax (CM. pUCyHKM HuKe). MoapobHee 0 pasmelLeHun
rpapuKkoB B AMarpammax cm. B n. PasmelleHuve rpadpmkos.

/ »0.000 ab

/ 3l 511 Amnn nor 10.00 a6/ »0.000 nb
B/ »-40.00 ab

40.00
20.00

10.00

ir 2r

3 4r
0.000p Amnn nor 20.00 a6/ »-40.00 nb

-10.00

Gt T

-40.00

N ‘-“"‘\"'\”,‘"’""l.“‘f""'\"""_wr

-50.00

ir 2 3 ST [ 7 ~140.0 ir 2 3 ] 5 3 7
| [8AiE Crapt 9kru NuH  10kry 0 pBm Cton 8.5 Ty, [ [EETE CrapT 9kry 401 N 10kfu 0 pgbm Cron 8.51Ty,

PucyHoK — PaamelleHune rpadmKos B PucyHok — PaameleHue rpadmkos B
OAHOW anarpamme MHAMBUAOYANbHbIX ANarpammax

Mo YyMONYaHUIO OKHO KaHana CoOAEPMKUT OAMH rpadumK. Ecinm HeobXoaMMOo BKAOUYUTL
ABa nnu 6onee rpadpMKOB, yCTAHOBUTE UX KONMYECTBO, KaK OMMUCAHO ganee.

ﬂ,l’lﬂ YCTAaHOBKWU 4YUCNa Fpad)MKOB Ha*XMUTe nporpammHbie
KHOMKW:

UHauKauuma > Yucno rpapukos
Yucno rpadidkos

1
BbibepuTe B MeHI0 HeobxoaMMoe KoNn4ecTBo rpadpuKos.

CALC:PAR:COUN YCcTaHaBIMBAET WAM CYUTbIBAET KONMYECTBO rpaduKoB B
KaHane.

lpaduKam npucBamMBaeTca WMHAMBUAYA/NIbHOE HAaMMEHOBAHME, KOTOPOE He MOMKEeT
ObiITb M3MeHeHo. B HammeHoBaHMWM rpaduKa coaeputca ero Homep. [paduku
MMeHyoTCA cneaytowmnm obpasom: Mpl, Mp2 ... Mpl6.
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Kaxgomy rpadmKky npucBavMBalOTCA HauvaslbHble NapameTpbl: MamepeHue, dopmar,
MacwTab, 3HayeHMe M MOJIOXKEHWEe ONOPHOM NuHMMK, uBeT. Mpu HeobxoAMMOCTU
MnapameTpbl MOTYT BbITb U3MEHEHDI.

3HauyeHnA NapameTpoB rpadmKa No YMONYAHUIO:

® 3MEPEHME MO YMOJIYAHUIO MNPMUCBAMBAETCA, HAYMHAA C NepBOro rpaduKka B
cnepytowem nopagke: S11, S21, S12, S22. 3atem U3MepeHUA UMKAUYECKU
nosTopAtoTca. MI3ameHeHne napameTpa ONMCcaHo B N. S-napameTpsbl;

e popmaT Mo yMONYaHUIO ANA BCeX rPpadMKOB — amnaUTyaa B IOrapuPpmmnYeckom
MmacwwTabe (gb). U3meHeHne napameTpa onmncaHo B N. YcTaHoBKa ¢opmaTa;

e macwTab — 10 ab B geneHunn, 3HaYeHMe OMOPHON IMHUKM yCTaHaBaMBaeTca Ha 0
OB, nonoXeHne OoNopHOM NMHUKU — B LEHTpe guarpammbl. M3meHUTb macliTab
rpadmKka MOMKHO MbIWbIO MAM C MOMOLLBI KHOMOK A/1A MPAMOYTONbHbIX UK
KPYroBbIX KOOPAMHAT, TaK K& BO3MOXKHO NPMMEHEHWEe aBTOMAacCWITabupoBaHus.
MN3meHeHMe napameTpa onucaHo n. YcTaHoBKa maclitaba rpaduka;

e LBeT rpad®uKa NPUCBAMBAETCA aBTOMATUYECKM B COOTBETCTBMU C €r0 HOMEPOM.
MN3meHeHWe napameTpa onmncaHo n. Hactporika uBeTa.

NMPUMEYAHUE MonHbIN UMKN obHOBNEHWUS TPadUKOB KaHaNa 3aBUCUT OT
Habopa mM3mepaemblx S-NnapameTpoB M TUNA KannbpoBKM.
Hanpvmep, NOAHBIA UMKA MOXKET BK/IHOYATb OAMH LMK
CKaHWPOBaHMA NopTa 1 B Ka4yecTBe UCTOYHMKA cUrHana (npwm
namepeHnn S11), wnm pgBa nocnepoBaTesibHbIX UMKANA
CKaHMpoBaHuA: nopt 1, 3atem nopt 2. Hanpumep, npwu
namepeHun asyx rpapmkos S11, S22 — ocywecTenserca gsa

nocnenoBaTeNbHbIX uUMKNa CKaHMPOBaHMA. Mpwu
MCNONb30BaHUN NOJTHOM ABYXMNOPTOBOM KanNbpPOBKMK, TaKKe
OCYLLLeCTBAAETCA ABa nocnenoBaTebHbIX UMKNa

CKAaHMPOBAHMA, HE3aBUCMMO OT 4ucna rpaduKos MU
n3mepAemblix S-napameTpos.
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PasmelieHue rpadpukos

Mo ymonyaHuto Bce rpadmKkM pasmelLLaloTcsa B 04HOM AMarpamme C HaJIOXKEeHUem apyr
Ha apyra. Npu HeobxoAMMOCTM BO3MOXHO Pa3sMecTUTb rpPaduKM B OTAENbHbIX
Anarpammax, Ans Yero BbibMpaeTcsa oHa U3 AOCTYMHbIX CXEM Pa3MelLeHMa agnarpamm

Ha 3KpPaHe, MOKa3aHHbIX Ha PUCYHKE HUNXKe.
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B oT/iMuMe OT OKOH KaHaNoB, CXemMa pPa3MeLLLEHMA ONpeaenseT TONbKO Pacno/ioXKeHne
AMarpamm Ha 3KpaHe. Yucno rpadukoB M YMCO gmarpamm Ans UX pPasmeLLeHus
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PuncyHOK — Cxembl pasmelleHna guarpamm B KaHane

324al0TCA Pa3aesibHo.
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PasmeuieHme rpadMKoB Ha AMarpamme:

® ec/I Yncno rpaduKoB M YUCNO AMarpamm COBMAZAET, BCe rpadmKuM pasmellatoTca
Pa3aenbHO, KaXKaplii B CBOENM gnarpamme (CM. pUCYHOK HUKE);

rpl S11 Amnn nor 10.00 ag/ »0.000 ab S

50.00 5

10.00
0.000

500M 1.5 2.57 3.5 50.008 “s5om—1 57 2.5 3.57
m CrapT 20 kl'y 201 NMuH 10 klMy 0 nbmM Cton 4.8 T
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® eChnm 4ucno Fpa(bMKOB npesbillaeT 4YMUCNO AUuarpamm, Fpad)MKM, Ha4nHaAa C
mMnaguiero Homepa, pasmellatoTca Ka)KLI,bIVI B CBOEM Anarpamme, 4o ncyepnaHuA
CBO60,£I,HbIX aunarpamm. 3atem npouecc pasmeleHunA Fpad)MKOB npPo4OONXKAETCA,
Ha41HaA C HepBOVI Anarpammel. OcTtaswwueca Fpad)l/ll-(l/l no nopAaaky ,£|,06aBJ'IFHOTCFI
Ha Anarpammsbl, C Ha10XKEHNEM Ha pa3MelleHHble paHee I'pad)VIKI/I (CM. PUCYHOK
HUXKe);

E% S11 Amnn J'IOI:_'lD.DD i1 )DI:.DDD i1

S11 re3 10.00 wc/ »0
00nu

E 3.5 500M 1.5 2.5r 3.5T
I CtapTt 20 kl'y 201 JIMH 10kl 0 obm Cron 4.8Ty
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® B C/lyYae, KOraa uncio rpadMKoB MeHblUe Yuc/ia AMarpaMm — HesaHATble
Avarpammbl OCTalOTCA MYCTbIMMU.

rpl S11 Amnn nor 10.00 a6/ »0.000 nb 12 S vaza 45.00 °/

50.00

10. 00
0.000

I CTapT 20 kl'y 201 JTIvH 10kl 0 obm Cton 4.8 Ty

Mo ymonyaHuio, ecnv B OAHOM AMarpamme pPasMeLlaeTcs HEeCKONbKMX FpaduKoB,
oundppoBKa BEPTUKANbHOM WKaNbl byaeTr oTobpaxKaTbCa ANA aKTUBHOTO rpadmka.

NMPUMEYAHWE BO3MOHO BKIOYNTb OUMPPOBKY BEPTUKANbHOM LUKAbI
ana Bcex rpadurKoB KaHana (cm. n. Beibop Tvna oundposku
OCU U3MEPAEMbIX 3HAYEHU).

Mo ymon4yaHuio, ecnvM B OAHOW AvMarpaMme PasMELLLAeTCs HECKOJIbKUX TrpaduKos,
[AaHHble MapKepoB ByayT NoKasaHbl 4719 aKTUBHOIO rpaduKa.
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NMPUMEYAHWUE BO3MOXHO BKAIOUYUTb MHOMKAUMIO MaApPKepoB AaAa BCex
rpaduKoB 0AHOBPEMEHHO. 115 3TOrO:

® UCNoNb3ynTe Tabnuuy mapkepos (cm. n. Tabauua
MapKepos);

® BKOYUTE rpynnosyo MHONKAUMIO MapKepoB.,
OTK/IIOYEHHYID MO ymMon4YaHuto (cm. n. [pynnosas
MHAMKAUMA AaHHbIX MapKepoB).

OundpoBKa rOpM30OHTANbHOW LWKaNbl CTUMY/OB OAMHAKOBa ANA BCeX rpaduKos
KaHana. WcknwouyeHnem ABAAETCA CAyyYal, Korda [AnAa  HeKoTopbiX rpaduKoBs
ncnonb3yerca npeobpasoBaHmMe BO BpemeHHYo ob6i1actb. B aTom cnyyae oundposka
WKanbl CTUMYNOB OTHOCUTCA K aKTMBHOMY rpaduky. Ecnm aktmeeH rpaduk,
npeobpa3oBaHHbIA BO BpeMeHHYt 061acTb, rOpM30oHTaNbHAA LWKana Ana Hero byaer
nporpaayvpoBaHa B eANMHULAX BPEMEHM.

Ons  pasmelieHna rpaduKoOB B Auarpammax Haxkmure

MHOKKELMA
NporpaMmmHble KHOMKMK:
UHauKayua > Pasmectutb rpadpuku
PasmecTnTe |
rpadiriA
BbibepuTe HYXKHYIO CXEMY Pa3MELLEHMA B MEHIO.
DISP:WIND:SPL 3apaeT  UAM CUMTbIBAET HOMEpP CXemMbl pasmelLeHus

AnarpamMmm B OKHE KaHasna.
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Bbi60p aKTMBHOroO KaHana u rpaduka

KomaHapl ynpasneHus, BBOA MapaMeTPOB KaHA/IOB M rPadMKOB MPUMEHAIOTCA K
aKTMBHOMY KaHaNy WAW aKTUBHOMY rpaduKy, COOTBETCTBEHHO. AKTWMBHbIA KaHan
BblAE/NEH OKAHTOBKOM OKHa CBET/NI0r0 UBeTa. AKTUBHbLIN TpaduK NPUHAONEXKUT
aKTMBHOMY KaHany, ero HaMMeHOBaHMEe BbIAENEHO MHBEPCHbIM LIBETOM B CTPOKe
COCTOAHMA rpadmKa (CM. PUCYHOK HUKE).

AKTMBHBLIN rpadmK , ARTUBHBLIA KaHan

rpl 511 Amnn nor 10000 pbs ®0,000 b

0, D00

Pl [F357 Crapt 20 kMy 201 MnA 10 kMy 0 g6 CTon 4.8 Mo

fpl 511 re3 10.00 wc/ »0.000 c

0. 000 . DS dll 0. 000

PUCYHOK — AKTUBHbIN rpaduk/KaHan

Mepen, yCTaHOBKOM MapaMeTpoB KaHana WAM rpadMKa HeobxoAMMO HasHa4YuTb
aKTUBHbIN KaHan unu rpadmk, COOTBETCTBEHHO.
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AKTMBHBIN

rpaduk fkaHan

AKTHBE. rpaduk |
1

Cnen yrowmi
rpadik

MpensbIa YL
rpadie

AKTHBHBIN KaHan |
1

Cneq yrowmi
KaHan

MpensbIa YL
KaHan

Ona BblbOpa aKTUBHOrO KaHasna WAKM rpadmKa HaxmuTe
NPOrpPaMMHbIE KHOMKU:

MHauKkauma > AKTUBHDIN rpadmKk/KaHan

Bolbepute aKTWMBHbIA KaHa/i, BBeaa €ro Homep B
NPOrpaMMHYI0 KHOMKY AKTMBHbIA KaHan WAM KHOMKamu
MNpeabiaywmii KaHan unn Cnepylowmia KaHan.

Bolbepute aKTUBHbIN rpaduK, BBEAA €ro Homep B
NPOrpaMMHYI0 KHOMKY AKTUBHbIN rpaduK UAM KHOMKamu
MNpeabiaywumii rpadpuk nnn Cnepgyrowmm rpadpuk.

DISP:WIND:ACT

Ha3HayaeT akTMBHbIM KaHan.

CALC:PAR:SEL

Ha3HayaeT akTUBHbIN rpad UK B KaHane.

NMPUMEYHAHUE

AKTUBHbIN rpaduK/KaHaN MOMKHO Ha3HaYMTb C MOMOLLbIO
MbIlK  (cm. nn. Bblbop akTuBHOro rpadmka u Bbibop
aKTMBHOIO KaHa/a).
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YBenunuyeHue oKHa KaHana 1 rpadpmkKa

Koraa Ha 3kpaHe OTObGpa)kaeTca HECKO/IbKO OKOH KaHasioB, Npu HeobxoaumocTu
MOKHO BPEMEHHO YBe/IMYMTb Ha BeCb 3KPaH aKTMBHOE OKHO. OcTajsibHble OKHa
KaHaN0B NP 3TOM CKPbIBAOTCA, HO MX U3MEPEHMA NPOAO/IIKAIOTCA.

AHaNOrMYHO ec/in B OKHe KaHana oTobparkaeTcss HeCKONbKO rpaduKoB, BO3MOXKHO
BPEMEHHO YBENMYUTb aKTUBHbIA rPaPuK B OKHE KaHana. OcTanbHble rpadukn npwu
3TOM CKPbIBAOTCSA, HO UX U3MEPEHUS NPOAONNKAOTCA.

Ha PUCYHKE HUXKE npuBeaeH npumep CHayana ysenn4yeHnAa aktTMBHOro KaHaszsa, 3aTem
ysennyeHmne aktueHoro rpad)MKa B KaHane.

Cpowsian  Crmem  OTows  jlegysigs  Eawpoes)  Mgeeps S CoupBocoy  Crgiea
1A e s -4 X b el 31l as T 2y 3

(Fufesl  [eSeioe  DiSdipoha  Biesis  LSasd  DoapBelT  Callos

[ IV [T Cragd 30 Wy 300 Mo 10 KMy 0 Sled Crof 48

[padesgian  Crmen  OTows  [pecess  Kawpoesd S CogpBocct  Crcpe
]

[EIT Cuapr 30y ] [ Ty B C3on 48 My

HID CTapT 20k T 10 kg [ Caon 48 My

PUCYHOK — YBennyeHme akTMBHOro KaHana/rpaduka
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AKTHBHBIN

rpaduk fkaHan

ﬂ,l’lﬂ BKI'HO‘-IGHMFI/OTKJ'II'OLIGHMH yBenn4yeHna OKHa aKTUBHOTIO
KaHa/la HaXMUTe NporpamMmmHblie KHOMKU:

MHauKauma > AKTUBHBIN rpaduK/KaHan > YBeMunTb KaHan

YEEenM4MTE
KaHan
DISP:MAX BK/1/OTK/1 yBennyeHme oKHa aKTUBHOrO KaHana.
TR Ty Ona  BKAOYEHUA/OTKAOYEHMA  YBE/IMYEHUSA  aKTUBHOIO
rpaduK

rpadmKa HaXkMuTe NPOrpPammHbIE KHOMKM:

MHauKauma > AKTUBHDIN rpadmKk/KaHan > Yeennuutb rpapmk

DISP:WIND:MAX

BK/I/OTKN1 yBenuyeHue akTUBHOro rpaduKka YyKasaHHOro
KaHana.

NMPUMEYHAHUE

YBENMYNUTb KaHan unaum rpaduk MOXKHO ABOMHLIM LLENTYKOM
MbIlKM MO Hemy. OnA Bo3BpaTa B MCXOAQHOE COCTOSHUE
ABaXKbl WENKHUTE MO 06BbEKTY.
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YcTaHOBKA NapameTpoB CTUMYa

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

CTUMYNUPYIOWNIN cUTHAN (CTUMYAN) — CUHYCOMZANbHbIA CUrHaN C  W3BECTHOM
amnauTtyaon u ¢pason, NnogaBaemMbl aHAIM3aTOPOM Ha UccaeayeMoe YyCTPOMCTBO.

YcTaHOBKa MapameTpoB CTUMyna NPOU3BOAMTCA ANA Kaxkgoro KaHana. [epep
YCTaHOBKOW NapameTpoB CTUMYyna HEObXO0AMMO HA3HaUYUTb KaHa/l aKTUBHbLIM (cm. n.
Bbl6Op aKTMBHOrO KaHasia u rpaduka).

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

MapameTp onpeaenser TN U3MEHEHMA CTUMY/A B LIMKAE CKaHMPOBAHWUA. BO3MOXKHbI
BapWaHTbI:

® U3MeHeHNe YaCToTbl CTUMYA: JINHENHoe, J'IOI'apVICbMVI‘-IECKOE, CEerMeHTHOE,

® INHENHOE N3MEHEHME MOLLHOCTU CTUMY1a NPU GUKCUPOBAHHOM YacToTe.

Bbibop TMNa CKaHMPOBAHWUA OTHOCUTCA K HAacTpoMKam KaHana. KaHan, gns KoToporo
BblbMpaeTcA TUMN CKaHUPOBAHWA, JO/KEH ObiTb NpeaBapuTenbHO BblIBpPaH KakK
aKTUBHbIN (CM. N. BbiI6Op aKTUBHOrO KaHasna M rpaduka).

Tun
CKEHWPOBaHMA

ﬂ,l’lﬂ Bbl60pa TUNA CKaAaHUPOBAHUA HaXXMUTe NnporpammHblie
TIMHESHBI KHOMKW:

Crmyn > Tun CKaHUPOBaHUA
®  [TMHEMAHBIA
Bblbepute TMN CKaHNMPOBaAHUA:
Norapudgit
¢ JINHEUHDbIA — IMHENHOE U3MEHEHME YAaCTOTbl CTUMYNa;
CerMeHTHOI e Jlorapupm — norapudmmyeckoe M3MeHeHMe 4YacToTbl
CTUMYNQ;
MOLHOCTb e CermeHTHbI — YacTOTHbIM AMana3oH CKAHWMPOBaHMWA
pa3brBaeTcA HA CermeHTbl C MHAMBUAYANbHbIMMU
HaCTpoMKamu;
e MOWHOCTb — /IMHEMHOE M3MEHEHME MOLLHOCTU
CTMMYyNa Ha GUKCMPOBAHHOM YacToTe.
SENS:SWE:TYPE YCTaHaB/IMBAET UIN CYMUTBLIBAET TUM CKAHUPOBAHMA.
NPUMEYAHUE TN CKaAHMPOBAHMA MOXKHO BbIOpPaTb C MOMOLLBIO MbILLK

(cm. n. YcTaHOBKa TMNa CKAHWMPOBaHWA).
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YcTaHOBKa AMana3oHa CKAaHUPOBaHUA

[lnanasoH CKaHUMPOBaHMA AO/KEH ObiTb YCTAHOB/MEH AN  JIMHEMHOTO U
norapudmMmyeckoro CKaHMpPOBaHMA MO YacToTe, a TakXe AanAd JIMHEeNHoro
CKaHMPOBaAHMA NO MOLLLHOCTW.

[lnana3oH CKaHMPOBAHMA 33a43a€TCA C MOMOLLbIO HaYa/bHOTO M KOHEYHOro 3HaYyeHui
(Crapt/Crton) nnu ueHTpanbHoro sHavyeHuns n nonocsl (LleHtp/Monoca).

Bbibop AManasoHa CKAaHMPOBaAHMA OTHOCUTCA K HacTpoWKam KaHana. KaHan, gns
KOTOPOro YCTaHaB/NMBAETCA AMANA30H CKAHUPOBAHWA, ONKEH ObITb NpeABapuUTeNbHO
BblOpPaH KaK aKTUBHbIM (CM. N. BbibOp aKTUBHOIO KaHana u rpaduka).

[Jna BBOAA HAa4YaNbHOrO U KOHEYHOro 3HayeHuA AMana3oHa
Ha*XMUTe NporpamMmmHble KHOMKKU:

Crumyn > Craprt
Crapt Yy Y
300 kry
Ctumyn > Cron
Cton
3.2MMu
SENS:FREQ:STAR YCTaHaBNIMBAET WM  CUYMTbLIBAET HAYaN0 YaCTOTHOrO
AnanasoHa cTumyna.
SENS:FREQ:STOP YCTaHaB/IMBAET WM CUYMTbLIBAET KOHEU, YacCTOTHOro
AManasoHa cTMmyna.
SOUR:POW:STAR YCTaHaB/IMBAET WAW  CYUTbIBAET Hayaso AuanasoHa
MOLLHOCTU CTUMYNA.
SOUR:POW:STOP YCTaHaBNIMBaeT WAM  CYMTbIBAET  KOHeL, AuanasoHa
MOLLHOCTU CTUMYNA.
LienTp [na BBOAA LEHTPA/IbHOIO 3HAa4YeHUA AManasoHa UaKn Nonochl
1.60015 Ty Ha*XMWUTE NPOrPAMMHbIE KHOMKMU:
>
onoca Crumyn > LeHTp
3.1997 My,
Crumyn > Nonoca
SENS:FREQ:CENT YCTaHaBNIMBaET WM CYUTbIBAET LEHTP  YaCTOTHOro

Anana3oHa CtTumyna.
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SENS:FREQ:SPAN

YcTaHaBAMBaeT UK CHUTbIBAET AMANA30H YacToT CTMMYAa.

SOUR:POW:CENT

YcTaHaBAnBaeT WAWM  CYMTbIBaeT LEeHTP Anana3oHa
MOLWHOCTUN CTUMYNA.

SOUR:POW:SPAN

YcTaHaBAMBaeT WAM CYUTbIBAET AManasoH MOLLHOCTU
cTumyna.

NMPUMEYHAHUE

NMPUMEYHAHUE

NMPUMEYHAHUE

B cnyyae ycTaHOBKM HyneBOM NONOCHI BKAOYaeTcA GyHKUMA
Pa3BepTKM NO BpPemMeHW Ha ¢UKCMPOBAHHOM YacToTe,
nogpobHee cm. N. Pa3BepTka NoO  BPEMEHW  Ha
bUKCMPOBaAHHOM YacToTe.

B peume CKaHMPOBAHMA MO MOLWHOCTM HAZNUCK Ha
nporpammHbiX KHonkax Crapt, Cron, LUeHtp, Monoca
NPUHMMALIOT 3HAYEeHNEe MOLLLHOCTHK, Hanpumep 10 abm.

Cnepyoume 3Ha4YeHUA U PEXMMbI MOMKHO YCTaHOBUTb C
NMOMOLLbIO MbILLN:

e 3HayeHua Craprt, Cron, Uentp, Monoca (cm. nn.

YcTaHoBKa Ha4ya/bHOro 3HaYeHun [NanasoHa
CKaHMPOBaHMA, YCTaHOBKA  KOHEYHOro  3HayeHus
AManasoHa CKaHWPOBaHUA, YcTaHoBKa LeHTpa
OManasoHa  CKaHMPOBaHWsA,  YCTaHOBKaA Noa0Cbl
CKaHMpPOBaHUA);

e nepeKkntoyveHna mexkay pexkumamu Crapt/UeHTp ¢
Cron/Monoca (cm n. [epekntoyeHve  pexuma
«Crapt/UeHTp» 1 «Cron/MNonoca»);

e 3HayeHna Crapt/UeHtp un Cron/Monoca (cm. nn.
YcTaHOBKa 3HayeHua nonsa «Crapt/LleHTp», YcTaHOBKa
3HavyeHus nona «Cron/Monoca»).
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YcTaHOBKa KO/IMYECTBA TOYEK

TouyKa M3MepeHus — 3TO BblOOpPKa AaHHbIX, NPOM3BEAEHHAA MNPU ONpeaeseHHOM
3HauyeHUM cTuMyna. B npouecce CKaHMPOBAHWA aHanM3aTop MPOU3BOAUT CEPUIO
nocnenoBaTe/ibHbIX U3MEPEHUA TOYEK [AAHHbIX, PAaBHOMEPHO PacnpeaeneHHbIX Mo
33aHHOMY Avana3oHy cTUMyna. Mpu 3ToOM CTUMYN U3MEHAETCA OT TOYKM K TOYKe B
COOTBETCTBUM C BbIBPaHHbIM TUMOM CKaHMPOBAHMUS.

KonnyecTtBo ToueK M3MEPEHUss — 3TO KOAIMYECTBO BbIOOPOK AaHHbIX, MPOU3BEAEHHbIX
aHaNM3aTOpPOM 3a OAMH LMKA CKaHWPOBaHMA. KonmyectBO TOYeK [0MKHO ObiTb
YCTaHOB/IEHO AN TIMHENHOM M NorapudMUUYECKOM Pa3BEPTKM MO YaCcTOTe, a TaKXKe ana
JIMHEMHOM Pa3BepPTKU MO MOLLLHOCTW.

YBenvyeHue KonmnyecTsa ToYeK NPAMO NPONOPLUOHANbHO YBETMUMBAET BPEMS LIMKAA
CKaHMPOBAHMA U YMeHblUaeT MNPOU3BOAUTENbHOCTb M3MepeHuidi. Ana nonydveHus
6onbluero paspelleHuns rpadmka KOAMYeCTBO TOYEK yBeauumBatoT. [na yBennyeHus
NPOM3BOAUTENbHOCTU M3MEPEHUIN KOAMYECTBO TOYEK YMEHbLIAOT A0 3HAYeHWN,
obecneymBaoWwmnx npuemnemoe paspelleHue rpapuka. s noaaepsKaHna BbICOKOM
TOYHOCTU U3MEPEHMUIA KONMYECTBO TOUYEK NPU KannbpoBKe u namepeHusax MY gonxHo
coBnagathb.

Bbibop KonMyecTBa TOYEK CKAHMPOBAHMA OTHOCUTCA K HAcTpOMKam KaHana. KaHan,
ANA KOTOPOro yCTaHaB/AMBAETCA KOJIMYECTBO TOYEK, A0/MKeH ObiTb npeasapuTeNbHO
BbIOpPaH KaK aKTUBHbIM (CM. M. BbIBOp aKTMBHOrO KaHaia u rpaduka).

ﬂ,l’l‘r'l BBOJA KOJ/IMYeCTBa TOYEK WU3MepeHUnA HaXKmurte
nporpammHblie KHOMKW:

Crumyn > Yucno Touek

‘ Yuono Todek ‘

201

SENS:SWE:POIN YCTaHaBAMBAEeT WAM  CUYMTbIBAET KOJIMYECTBO TOYEK
n3MepeHus.

NPUMEYAHUE Konnyectso TOYEK M3MepeHUA MOXKHO YCTAaHOBUTb C

NOMOLLbIO MbILN (CM. n. YCTaHOBKa KOIMYECTBA TOYEK).
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YcTaHOBKA MOLLHOCTU

YpoBEeHb MOLLHOCTU CTMMYy/Na [AO/KEH ObiTb YCTAHOBNEH ANS  JIMHEWHOTO U
norapndmMmyeckoro CKaHMPOBAHWUA YaCTOTbI.

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

YcTaHOBKa YPOBHA MOLLLHOCTU OTHOCUTCA K HAacCTPOMKamM KaHana. KaHan, ana Kotoporo
YCTaHaB/NMBAETCA YPOBEHb MOLWLHOCTM, AONXEH bObiTb NpeaBapuUTeNibHO BblbpaH Kak
aKTUBHbIN (CM. N. BbiI6Op aKTUBHOrO KaHasna M rpaduka).

ﬂ,l’lﬂ BBO4a 3HA4YE€HNA MOLWHOCTKU BCeEX MOPTOB (KOFLI,a CBA3b

MowWHOETE
NMOPTOB OTK/IIOYEHA) HAXKMUTE NPOrPaMMHbIE KHOMKW:
Crumyn > MowHocTb > MOLWHOCTb
MowWwHoCTE
0 nbm
SOUR:POW YcTaHaBAMBAET WAM CUYMTbIBAET YPOBEHb MOLLHOCTM AnA

pa3BepTKM No YacToTe.

YcTaHOBKA YPOBHA MOLLHOCTU A1 KaXKA,0ro nopTa

Mo ymonuyaHWio BKAOYEHA GYHKUMA «CBA3b  MNOPTOB», YCTaHaB/AMBalOLLaSA
OAMHAKOBYI MOLLHOCTb Ha Bce NopTbl. Mpn OTKAOYEHUN 3TOW PYHKUMM YPOBEHb
MOLLLHOCTM 415 KaXKA40ro nopTa yCTaHaBAMBaETCA UHANBUAYAbHO.

Casisb nopTos Ons BrkAtoYeHUs/oTKAoUeHNA GYHKUMM «CBA3b NOPTOBY»
Bren. HaXXMUTE NPOrpaMMmMHble KHOMKMU:

Ctumyn > MowHocTb > CBA3b nopTtos [Bkn | OTKA]

SOUR:POW:PORT:COUP Bkatoyaer/BbiknoYaeT bYHKUMIO «CBA3b
NnopTOB».
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MolwHocTs AnAa BBOAA 3HAYEHUA MOLLHOCTM KaXKAOro NopTa HaxkmuTe

LA el nporpamMmmHbie KHOMKMU:
Mopt 1
© w0mem Ctumyn > MowHocTb > MowHocTb nopTtos > [MopT 1 |
MNoprt 2]
MaopT 2
0 abm
SOUR:POW:PORT YcTaHaBAMBaeT WAU CYUTbIBAET YPOBEHb MOLHOCTU
KaXKA0ro nopTa npu OTKAOYEHHOM CBSI3M MOPTOB.
NPUMEYAHUE YCTaHOBKa YPOBHA MOLLHOCTY BO3MOXHA C MOMOLLbIO MbILIU
(cm. n. YcTaHoBKa nona «MouHocTb/PrKkcnpoBaHHas
yacToTar).
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HaknoH mouwHocTH

cbyHI'(Ll,I/Ifl HaK/10Ha MOLHOCTH Nno3BONAET KOMMNEHCNPOBATb nortepun B
coegnHUTENbHOM Kabene npun ysenndyeHmMnM 4aCtotbl CTmyna. (DyHKLI,VIﬂ npumMmeHAEeTCA
AanAa I'IVIHEVIHOFO, norapwd)mw-lecxoro N CerMmeHTHOro CKaHmMpoBaHMA NO 4YacToTe.

(DyHKLI,VIﬂ HaK/10Ha MOLWHOCTU OTHOCUTCA K HaCTpOVIKaM KaHana. KaHan, K KOTOpOMY

npumeHseTca GyHKUMA, AONKEH ObITb NpeaBapuUTeNbHO BbIOPaH KaK akTUBHbIN (Cm. M.
Bbl60Op aKTMBHOIO KaHasa u rpaduka).

Ona BBOAA 3HAYEHUSs HAKAOHA MOLLHOCTU HaxKMuTe

MolwHoCTE
NPOrpPaMMHbI€ KHOMKMU:
B Ctumyn > MowHocTb > HaknoH (a6/Iy)
0 a6/
[ns BKNOYEHMA/OTKNOYEHMA GYHKLUMM HAKNOHA MOLLHOCTMU
Ha*XMWUTE NPOrPAMMHbIE KHOMKU:
HawnoH
OTen.
Ctumyn > MowHocTb > HaknoH [Bkn | OTKn]
SOUR:POW:SLOP YcTaHaBAMBaeT MM CUYUTbIBAET  3HA4YeHue
HaKNOHA MOLLHOCTW.
SOUR:POW:SLOP:STAT BK/1/OTK/T GYHKLMIO HaK/IOHA MOLLLHOCTM.
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YcTaHOBKa PUKCUPOBAHHOM YacTOTbI

®UKCMpPOBaHHAA 4acToTa oOnpeaensieT YacToTy WMCTOYHWMKA ANA  JIMHEMHOro
CKaHWPOBaAHMA MO MOLLHOCTM.

YcTaHOBKa GUKCMPOBAHHOM YacTOTbl OTHOCUTCA K HAacTpoMKam KaHana. KaHan, ans
KOTOPOro NPUMEHSIETCA YCTaHOBKA, ZO/I)KeH ObiTb npeaBapuUTenbHO BblIBpPaH Kak
aKTUBHbIN (CM. N. BbiI6Op aKTUBHOrO KaHasna M rpaduka).

[ns BBOAA 3HAYeHUss GUKCUPOBAHHOMW YaCTOTbl HaXXMUTE
NPOrpaMmMmMHbIe KHOMKW:

MolwHoETE

R Crumyn > MowHocTb > ®PUKc.HacToTa

100 kg,
SENS:FREQ YCTaHaBNIMBAET WM CUYMTbIBAET 3HayeHne QPUKCMPOBAHHOWM
4YaCcTOTbl ANA CKAHMPOBAHMA NO MOLLHOCTMW.
NMPUMEYAHWE Bo3MO’KHa yCcTaHOBKA 3HAYeHUA GUKCUMPOBAHHOM YacTOTbl C

NOMOLLbIO MbilWn (CM. n. YCTaHOBKa nonAa
« MOLLI.HOCTb/CDVIKCVIDOBaHHaﬂ YyacToTay).
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OTKNIOYEeHME CTUMYINPYIOLLLErO CUTHaNa

®yHKUMA NpeaHasHayeHa AN BPEMEHHOIO OTKIOYEHUA CTUMY/IMPYIOWEro curHana
Ha BCex MopTax aHanusatopa. WM3mepeHua S-napameTpoB C  OTK/IHOYEHHbIM
CTUMYIMPYIOLLMM CUTHANIOM He NPOU3BOAATCA.

[N BKAOYEHUS/OTKAOUEHUA CTUMY/IMPYIOLLErO CUrHana

MowHocTs
Ha*XMWUTE NPOrPaMMHbIe KHOMKU:
T Ctumyn > MowHocTb > BY Bbixog [Bkn | OTKA]
Brn.
ouTP BK/I/OTKN  cTumynupylowmii  cUrHan Ha Bcex nopTax
aHanusaTopa.
NPUMEYAHUE OTKNIOYEHME CTUMY/IMPYIOWLErO CUrHana [AOencTByeT Ha

aHa/NN3aTop B LLE/IOM, 3 He Ha OTAeNbHble KaHasbl. B cTpoke
COCTOAHMA aHanu3atopa oTobpaxkaetca coobuieHve BY
OoTKA (cm. n. CTpOKa coCcToAHMA aHanmn3aTopa):
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PepaktupoBaHue Tabnnubl CEBrMeHTOB

Mpwn BbibOpe TMNA CKaHMpoBaHUA CermeHTHbIN (cm. n. Bbibop TMna cKaHMpPOBaAHWUA)
YaCTOTHbIA AMana3oH CTUMyNa COCTOUT W3 CErMeHTOB C  WMHAMBUAYA/bHbIMU
HacTpoMKamu. 1A Kaxaoro cermeHTa A0/IKHbI ObITb onpeaeneHbl rpaHuLLbl 4acToTbl
N KONMYECTBO TOYEK M3MEPEHMUA, OMLMOHANbHO MOXHO 334aTb YPOBEHb MOLLHOCTH,
WMpuHY nonocbl MY 1 3aaepKKy. B pexxume cermeHTHOro CKaHMPOBaHUA aHaM3aTop
BbIMNO/IHAET CKaHMPOBAHWE BCEX CErMEHTOB B MOpPAAKE BO3pacTaHMA YacToTbl. B
pesynbtate oTobpaxaercA oauH  rpaduMK, KOTOopbIM  npeacTaBnser  cobou
COBOKYMHOCTb BCEX M3MEPEHHbIX AaHHbIX.

I'Iapameprl CKaHuMpoBaHNA AONA KaXXaoro cermeHta YCTaHaB/IMBAKOTCA B Ta6J'IMLI,e
CEermeHTOB.

PegakTMpoBaHMe Tabaunubl CErMEHTOB OTHOCUTCS K HAacTpoOMKam KaHana. KaHan, gns
KOTOPOro pefakTupyetca Tabnvua CermeHToB, [0/KeH 6biTb npeasBapuUTebHO
BblOpPaH KaK akTUBHbIN (CM. M. BbIBOP aKTUBHOIO KaHasia u rpaduka).

[ns Bxoga B MEHI0 pedakTUMpoBaHWA Tabauubl CErMEHTOB
HaXXMUTE NPOrpaMMHbIe KHOMKMU:

CErMEHTOB

‘ Tabnuua

‘ Ctumyn > Tabnuua cermeHTOB

Mpu nepexoae B MmeHio Tabauua CerMeHTOB B HUMKHEW YacTU 3KpaHa MPUNOXKEHUS
OTKpoeTca Tabauua cermeHToB. Mpu Bbixoge M3 meHto Tabauua cermeHTOB Tabauua
O6yaeT cKpbITa.

Bua Tabnumubl cermeHTOB NPMBEAEH Ha PUCYHKe HuKe. Tabanua cermeHToB CoaepKuUT
TPy 0653aTENbHbIX KONIOHKM: Ha4a/IbHasA M KOHEYHasA YacTOTbl CETMEHTA U KOJIMYECTBO
TOYyeK M3MepeHus. ECTb TakKe TpWU AOMOJIHUTENbHbIE KONOHKWU, KOTOPblE MOXKHO
BK/1HOUYUTb/OTKIOUUTD: LIMPKHA Nonocbkl MY, ypoBeHb MOLLLHOCTH, 3a4EpPKKa.

Crapt Cron Yucno Touek  Monoca MY MowHocTE JanepwKa
1 300 kM 200 MMy, 11 100 M, 5 nBn Oc
2 800 My 1.12 Ty 51 kg 0 aBM Oc
3 1,12 My 199y 101 30 kMg -10 nbm Oc
4 1.99 My 2281w 51 3k 0 nBm Oc
5 2,28 Mu 3.2y 11 wory [ 0c

Touek scero: 225

PucyHok — Tabnuua cermeHToB
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Kaxaas cTpoka Tabnuupbl onpeaenser oauH cermeHT. KoanmyectBo CErMeHTOB MOXKET
6bITb NPOM3BO/IbHBIM, HO OFPaHWYEHO YCNOBMEM: CYMMAapHOE KOJIMYECTBO TOYEK
N3MEPEHMUA BCEX CEFMEHTOB HE MOXET NpPeBbIlaTb MAaKCUMa/IbHOE KOZIMYECTBO TOYEK

aHanusartopa.
I e Ona pnobaBneHnA cermeHTa HaXXMuTe NPOrpPaMMHYHO KHOMKY
EENeEILE Do6aBuTb. HoBbI CErMeHT BCTaBNAAETCA NOC/AE BblAENEHHOrO
cermeHTa.
P— [ns ypaneHna cermeHTa HaXXMUTE NMPOrPaMMHY0 KHOMKY
Ypanutb. Yaansaetca BblAeNE€HHbIA CETMEHT.
¥oanuTe

[lna Ka)kaoro cermeHTa HeobxoaAMMo 3a4aThb 06A3aTesibHble NapameTpbl: YaCTOTHbIN
[AMana3’oH M KOMYECTBO ToYeK. YacTOTHbIN AManasoH MOXeT bbiTb onpeaeneH nmbo
Haya/IbHbIM U KOHEYHbIM 3HaYeHMem, TMBO LEHTPaNbHbIM 3Ha4e€HUEM U MNONOCOM.

Tabnuua

CEMMEHTOE

PexiM yacT.
CTapT/CTon

Ona nepeknoyeHna peMma BBOAA YacTOTbl HaXmuTe
NPOrPaMMHYI0 KHOMKY PeXKum uacr.

Pe)XMM M HaANUCb Ha KHOMKE MepeK/oyaloTca Mexay
Crapt/Cron u Uentp/Monoca.

B Tabnuue moryt ObiTb BK/AKOYEHbl CAeaylollne [AOMOJNIHUTENbHbIE CTON6LUbI
napameTpoB: Noaoca nponyckaHus MY, yposeHb MOLLLHOCTU 1 BpemMa 3a4ep»KKu. Ecnu
TaKoW cTonbeL, OTKAOUYEH, ANA BCEX CErMEHTOB UCMONb3YeTCs 0AUHAKOBOE 3HaYeHue,
YCTaHOB/IEHHOE AN IMHEWHOTO CKaHUPOBAHUSA NO YacToTe.

| Tabnuua
CEMMEHTOR

J DUneTR
TabndHo

J MolwHoCTE
TabnuyHo

Ona 3agaHua nonocbl MY KaxKaoro cermeHTa HaxkmuTe
NPOrpPaMMHYI0 KHOMKY ®uUnbTp TabaunuHo.

Ona 3agaHMAa  MOLLHOCTM  KaX[AOoro CermMeHTa HaXXmute
NPOrpPaMMHYI0 KHOMKY MowHOCTb TabinyHo.

AnAa 33faHNA 33[EPKKM U3MEPEHUA KaXKaoro CermeHTa
Ha*XMWTE NPOrPaMMHYI0 KHOMKY 3ageprKKa TabanuHo.
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J JanepwKa
TabndHo

SENS:SEGM:DATA YcTaHaBAMBaeT WAM  CUYMTbIBAET [AaHHble Tabauupl
CEerMmeHTOB.

[na BBOOA MapameTpa HaXKMWUTe Ha ero none B Tabauue M BBEAUTE UYUCNOBOE
3HauyeHue. lNepemelleHne Mo Tabnuue CermMeHTOB OCYLLECTB/AAETCA KaaBuLIaMMU
HaBUrauuu.

NMPUMEYAHWE YacTOTHble AMana3oHbl OTAE/IbHbIX CEerMeHTOB He MOryT
nepecekaTbCA.

Tabnuuy cermeHTOB MOMKHO COXPaHWUTb Ha aucke B ¢anne *.LIM u B nocneacrsmm
3arpysuTb.

i Ona coxpaHeHMa Tabanupl Ha ANCK HAXKMUTE MPOTrPaMMHYIO
ERNLEILL KHOMKY COXpaHUTb...

Beegute umsa ¢paiina B OTKPbIBLUEMCA ANANOTOBOM OKHE.
CoXpaHuTb...
- Ona 3arpyskn Tabauubl C gUCKA HA*KMUTE NPOrpPammHyHo
rpy3suTb...
KHOMKY 3arpysurb...

BbibepuTe Mmsa daiina B OTKPbIBLLEMCA AMA/IOTOBOM OKHE.

MMEM:STOR:SEGM CoxpaHsaeT Tabauuy cermeHTOB B panne.

MMEM:LOAD:SEGM 3arpy»aet Tabaumuy cermeHToB M3 daiina.

Ffopu3oHTanbHaA OCb rpaduKa CErMeHTHOW Pa3sBEPTKM MOMKET bObiTb NpeacTaBieHa
KaK:

® NOPAAOK YaCTOT — OCb 0To6pa>|<aeTc>=| B COOTBETCTBUM C HaCTOTOM CTUMyna;

® NOPSAAOK HOMEPOB — OCb OTObpakaeTcs B COOTBETCTBUM C MOPAAKOBbIMM
HOMepaMK To4YeK wu3mepeHua. B 3Tom pexmme ABHaA oundpoBKa
rOPM30HTaIbHOM LLIKa/bl OTCYTCTBYET.
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Tabnuua

CErMEHTOB

MHAMK, CerMeHT.

MNopAgok YacToT

[na nepeknwoyeHMs pexuma WHAMKAUMW  CerMeHTOB
HaKMWUTE NPOrPaMMHY0 KHOMKY UHOUK. cermeHT.

PeXXm n Hagnucb Ha KHOMKe MNepeKNoyarTca Mexay
Mopapok yactot 1 MNopaaoKk Homep.

DISP:WIND:X:SPAC

YcTaHaBAnBaeT WAU  CUUTbIBAaeT BUA 0T06pa)+(EHVIFI
rOpnU30oHTan bHOW OCM.
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YCTaHOBKa 3a4,e pXKKU U3MepeHuUn

B npouecce ckaHMPOBAHUA MO YacTOTe, MNOCAe Nepexoaa K HOBOM TOYKE M3MEPEHUN,
aHanusaTtopy Tpebyerca onpeaeneHHoe Bpems A cTabunmsaumm 4acToTbl CTUMYAA.
OYHKUMA 330EPXKKU U3MepeHMA [00aBNsSeT B KaKOoW TOYKE [OMOSHUTENbHYIO
BPEMEHHY0 3a4ePKKY MeXK Ay MOMEHTOM, KOrZa 4acToTa CTUMYa CTasna CTabuabHOM
M HayanomM u3MepeHusa. ITa PyHKUMA MOXKeT ObiTb nonesHa AnAa U3MepeHui
YCTPOMCTB C OONbLUION INEKTPUYECKON A/IMHOM (Y3KOMOJIOCHbIX uUeneh ¢ 60/bLioi
ANUTENbHOCTbIO MepexoaHOro Npouecca, NpeBsblWwatowen BpeMs U3MepPeHuUa OLHOM
TOYKM).

OnucbiBaemblIn MeTOo YCTAHOBKU 3a4ePHKKUN U3MeEPEHNA MOKET UCNON1b30BATbCA AN1A
CErMEHTHOro CKaHMpoBaHWUA, B C/ly4ae YCTaHOBKMU OAMHaKOBOﬁ 3a4epPKKN OnAa BcCexX
cermeHTOB. ,ﬂ,l’lﬂ YCTaHOBKMU MHLI'MBM,CI,yafIbHOﬁ 3a4EPHKKN B KaXXOJOM CErmeHTe CM. n.
PenaktnpoBaHue TabaunLpbl CErMEHTOB.

®OyHKUMA 3a4EPXKKN U3MEPEHUA OTHOCUTCA K HACTPOMKam KaHana. KaHan, K KoTopomy
npUmeHaeTca PYHKUMA, A0NKEH ObITb NpeaBapuTeNbHO BblIbPaH KaK aKTMBHbIN (cm. .
Bbl6Op aKTMBHOrO KaHasia u rpaduka).

[Ons BBOAA 3HAYEHUs 33LEPKKU UIMEPEHUA HaAXMUTE

CTumyn
NPOrpPaMMHbIE€ KHOMKMU:
> .
T— Crumyn > 3apeprKKa usm
Oc
SENS:SWE:POIN:TIME YCTaHaBAMBAET UM CYUTLIBAET 3a4EPKKY M3MEpPEHUA B

KaK 10 TOUKe.
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Ob6paTtHoe CKaHMpoBaHUe

Mo yMONYaHUIO CKAaHMPOBAHWE MO AManasoHy CTUMY/a MPOU3BOAUTCA OT HUMKHEWN
rpaHULbl K BepxHel. BkatouyeHHaa ¢yHKUMA OOpPaTHOrO CKAaHMPOBAHWMA W3MEHAeT
HanpaB/ieHMe: CKaHMPOBAaHWE MPOU3BOAMTCA OT BEPXHEN T[paHuuUbl CTUMYNa K
HUKHeN. OYHKUMA npumeHMma K ntobomy TUny CKaHWpoBaHuA (Mo 4acTtoTe, no
MOLLLHOCTM, CEFMEHTHOMY).

®PyHKUMA 0OPATHOrO CKAHUPOBAHUA OTHOCUTCA K HacCTpoMKam KaHana. KaHan, K
KOTOpOMY npumeHsaeTca GyHKUMA, OoMKeH ObiTb NpeaBapuTenbHO BblOpaH Kak
aKTUBHbIN (CM. N. Bbibop aKTMBHOro KaHana v rpaduka).

ﬂﬂﬂ BKﬂquHMﬂ/OTKﬂwquMH O6paTHOFO HanpasaeHUA

CTumyn
CKaHUPOBAHUA HAXXKMUTE MPOrPaMMHbIE KHOMKM:
OfpaTHoe Ctumyn > O6patHoe ckaHupoBaHue [BKkn | OTKn]
CKaHWpOBaHWe
OTrn.
SENS:SWE:REV BK/1/BbIK/T dpyHKLUMIO 06paTHOro CKaHUPOBAHMA.
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Pa3BepTKa No BpeMmeHU Ha GUKCUPOBAHHOI YacToTe

B pexxmme pa3BepTKM MO BpemMeHU Ha GUKCUPOBAHHOM YacToTe CTUMYA aHaM3aTop
oTobparkaeT usmepeHHble AaHHble Kak GYHKUMIO BpemMeHU. DyHKUMA aBTOMATUYECKN
BKJ/1OYAETCA, €C/IN YCTAHOB/IEHA HYJIEBas Nosioca CTUMya.

PyHKUMA pa3BEPTKM MO BPEMEHU OTHOCUTCA K HaCcTpoMKam KaHana. KaHan, K
KOTOpOMY npumeHsieTca GyHKUMA, OO0MXKeH ObiTb npeaBapuTenbHO BblbpaH Kak
aKTUBHbIN (cM. N. BbIbop aKTMBHOroO KaHana 1 rpaduka).

CTumyn

Manoca
0 .abm

Ons  BKAloYeHMA  PYHKUMKM  pPasBepTKM MO  BPEMEHU
YCTAHOBUTE 3HayeHWe MNOoNOCbl CTUMYyNA PaBHbIM HYAtO,
MCMONb3YyA NPOrPaMMHbIE KHOMKU:

Ctumyn > Nonoca [0 abm]

Mocne 3TOro ropusoHTaNbHAA LWKana cTumynos byaer
oTobparkaTb Bpems.

YCcTaHOBUTE 3HaAYyeHWe Wccneayemon YacToTbl, WUCMONb3ys
NPOrpaMmMHble KHOMKMU:

Crumyn > LeHTp

[pyrve HacTpoiKK Pa3BeEPTKU (KONIMYECTBO TOYEK, YPOBEHb
mouwHocTM, nonoca MY) moryt O6bITb  YCTAaHOBAEHDI
NPOW3BO/IbHO, COT/TIACHO U3MEPUTENbHOM 3aJaue.

B pexxnume pasBepTKM MO BPEMEHM CAEAyIOLINE 3/IEMEHTbI M3MEHAKOTCA C YaCTOTHOrO
npeacTaBAeHUA Ha BpeMeHHOe:

e oundpPOBKA FOPU3OHTANIbHOM LWIKaNbl CTUMY/IOB;

® 3HauYeHWe CTUMyna ANA MapKepa;

e OTBeT creaytowmx KomaHg SCPI:

CALC:DAT:XAX?

CALC:TRAC:DATA:XAX?

CALC:MARK:X
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NMPUMEYHAHUE

Bpems pa3BepTKKU paccunTbiBaeTca no ¢popmyne:

1.19
Tyt = N (1 * Tma * i)

1 i (<]
N — Konn4ecTBo TOYEK U3MEPEHUA;
IFBW — nonoca MNY;
Tna — 33/eprKKa U3MepeHus;
Thw — annapaTHas 3ageprkka (3aBMCMT OT  MoAenu

dHa/IN3aTOpPa N HE MOXKET 6bITb VI3MeHeHa).

AHanu3aTop aBTOMaTUYECKM PACCUUTLIBAET BPeMs Pa3BEePTKM Ha OCHOBE C/ledyioLLnx
TEKYLLMX HAaCTPOEK: KOZIMYECTBO TOYeK, WMpMHaA nosockl MY, 3aaeprKKa nsmepeHus.
Bpema pa3sBepTKM MOMKET bbiTb 334aHO NPOU3BOJIbHLIM, B 3TOM C/lyYyae aHanM3aTop
aBTOMaTUYECKM CKOPPEKTUPYET 3HAYEHUE 33A4EPKKM M3MmepeHus. YTobbl YyCTaHOBUTH
MWHUMaNIbHO BO3MOKHOE BPemMA Pa3BepPTKU, YCTAaHOBUTE 3a4EPXKKY U3MEPEeHUs Uau
BPEMSA Pa3BEPTKMU PaBHbIMU HY 0.

YT106bI YCTaHOBUTb 3HA4YE€HNE BPEMEHUN PaA3BEPTKU, BBEAUTE
€ro 3Ha4eHume, Ucnosab3yqa NnporpaMmmHble KHOMKW:

> .
Bpens: paze. Crumyn > Bpems pass
87.48 mc
YT0Obl YCTAHOBUTbL 3a4EPMKKY W3MepeHus, BBeguTe ee
3HayYeHue, UCNoNb3yAa NPOrpaMmMHbIe KHOMKMK:
SagepHKa M3,
1pc

Crumyn > 3apeprkKa usm.

BHUMAHMUE! YTOObl COXPaHUTb MNPaBU/IbHOE 3HAYEHWEe BPEMEHMU

Pa3BEPTKU NPU MCNONb30BaHUM aHanmsatopos C4209 mnan
C4220 6e3 pacwwuputenein 4actoTbl, uMPpoBble Kabenw,
COeaMHSAOWME aHaNAM3aTop W PaclMpPUTENn  YacToTbl,
OO0NKHbI ObITb OTK/THOYEHDI.
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Bpema pasBepTKM He cnedyer nyTaTb C  BPEMEHEM UMKAA U3MepeHus,
oTobparkaeMbiM B CTPOKE COCTOAHUA aHanmsaTopa (cm. n. BkatoueHne otobpaxkeHus
BPEMEHU UMKAA). B Tabanue HUXKe NoKasaHa pasHULA MeKay BpemMeHeM pPa3BepTKu U
BPEMEHEM UMKNA.

Tabnuua — OTAnumna GyHKUNIM BPEMA Pa3BEPTKM U BpeMSA LMKNA

3HauyeHue BpeMeHMU pa3BepTKU 3HayeHue BpeMeHMU LUKa

Metog TeopeTnyecKan oueHKa DaKTUYECKM N3MEPEHO

Ob6nactb OanH KaHan Bce oTKpbITble KaHanbl

HanpasneHue OpgHo HanpasaeHue Bce HanpaB/ieHnA

CKaHMPOBaHWA = cKaHMpoBaHuAl CKaHWpoBaHuaZ

JdwnanasoH OT M3mepeHua nepBor TOUKM = Mexay OAMHAKOBbIMU
00  W3MepeHWs  nocnegHerM  TOYKAaMM  OBYX — COCEAHMUX
TOYKM LUMKNOB n3mepeHuma.

Hanpvmep, TOYKOM MOXKeT
6bITb  KOHew,  nocnegHero
UMKNa U3MepEHUA.

1OLIMH nopT ABNAETCA NICTOYHUKOM CTUMYNa.

2Bce nopTbl noo4epeaHO MOryT ObITb UICTOYHMKOM CTumMmyna.

EcnM OTKPbLIT OAMH KaHan M M3MepeHMe BbINONHAETCA B OAHOM HanpaBieHWUu
CKaHMPOBaHMSA, BpemMaA PasBepTKU U BpemMa UuKAa 6au3ku. OTanume COCTOUT B TOM,
UTO 3HauYyeHWe BPEMEHU Pa3BEPTKU He BK/KOYAET 3a4epXKKy Mexay 6avxKanwmmu
pa3BepTKaMM.
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HacTtpouku tpurrepa
B gaHHOM pasgene onucbIBalOTCA HACTPOWMKM TpuUrrepa.

Tpurrep — 3TO CUrHan uam cobbiTue, 3anycKalowee UMKA U3MEPEHUA aHanu3aTopa.
Mo YMONYaHUIO UMK M3MEPEHUA BK/IOYAET M3MEPEHME BCEX OTKPbITbIX KaHanos. B
OAHOM W3MEPUTENIbLHOM LMK/IE KaHalbl WU3MEPSATCA MNoC/neoBaTe/lbHO OAMH 33
Apyrum. Tpu HEKOTOpbIX YCNAOBMAX KaHa/l MOMKET ObiTb WCKAOYEH M3 UMKAA
n3mepeHus (cm. n. Pexxum nHMumaumm kaHana n 061actb AeNCTBUA TpUrrepa).

MNoapobHoe onucaHWe AuMarpaMmbl COCTOAHMM Tpurrepa cm. n. [Auarpamma
COCTOSIHWIA M NEPEXOA0B TPUITepa.

HacTpoiKuM Tpurrepa OTHOCUTCA K HAaCTPOMKaM KaHana. B HaCTpoMKuM Tpurrepa BXoAAT:

® BbI6OP UCTOYHMKA TpUurrepa (cm. n. UCTOYHUK Tpurrepa);

e BbIOOP peKMMa MHMUMALMM KaHana (cM. N. PEXXUM MHULMAUMK KaHana);

e Bbi6Op 06nacTn gencrema Tpurrepa (cm. n. O6aacTb AEUCTBUA TPUTTEPA);

® HACTPOWKa ycpeaHstolero Tpurrepa (cm. n. YcpeaHsowmni Tpurrep).

B KauecTBe UCTOYHMKA Tpurrepa MOXHO MUCNO/1b30BaTb BHELLHEE yCTpOVICTBO (CM. n.
HacTpoliku BHELWIHero Tpurrepa).

AHanu3aTop MOXKeT 6biTb UCTOYHMKOM TpUrrepa ANs APYrux yCTPOWMCTB, ANs 3TOro
npeaHasHayeH BbIxoA Tpurrepa (cm. n. Bbixog Tpurrepa).
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Anarpamma cCOCTOAHUI U Nepexoa0B Tpurrepa

Cuctema Tpurrepa paboTaer Ha ABYX YPOBHAX: HAa YPOBHE aHa/NM3aToOpPa M Ha YpPOBHE
KaHana.

CocTroaHnAa aHann3artopa

AHann3aTop MOXET HaXoAUTbCA B OAHOM U3 C/IeAyIOLLNX TPEX COCTOAHUN:

e CTon — aHanMs3aTop OXWaaeTr nepexoda nNwbOOro KaHana B COCTOsSIHUE
"MHMUMHMpoBaH";
e OXXugaHue Tpurrepa — U3MEPEHUA He MPOU3BOAATCA, aHaNM3aToOP OXKuAaeT

curHan Tpurrepa. CUrHan reHepuMpyeTca aBTOMATUYECKU, eCciun BblbpaH UCTOYHMK
Tpurrepa "BHyTpeHHUI" (cm. n. UCTOYHUK Tpurrepa);

o LlMkn usmepeHmna — Bce MHULMNPOBAHHbIE KaHa/lbl U3BMEPAIOTCA NO oYyepeap.

Ha pucyHKe HUXKe NoKasaHbl COCTOAHUA aHAN3aTopa U Nepexoabl Mexay HUMMU.

OmuaaHKWe Lipren
TpUITEpa MzMepeHuA

PucyHok — CocToAaHMA 1 nepexoabl aHaamsatopa

CocToaHUA KaHaNoB

KaHanbl MOTyT HaxoauTbCA B OAHOM U3 TpeX cneaytoumnx COCTOSIHUM:

e OCTaHOBNEH — KaHa/l UCKAKYEH U3 UMKNA U3MEPEHWUN, OXMAAET UHULMALMMN.
KaHan wWHUUMKMpPYEeTCA aBTOMATUYECKM, €Cnn  BblIOpPaH pPeXMM  MHUUMALUN
"noBTopHO" (CM. N. PeXXMM MHUUMAUNKN KaHaNa);

e MHMUMMPOBAH — KaHaN OXWOAET CUrHan Tpurrepa ANA Hayana WU3MepeHui.
KaHan cpasy nepexoaut K W3MEpPEeHUto, ecin BblbpaH MCTOYHUK Tpurrepa
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"BHyTpeHHUIt". Mocne curHana Tpurrepa KaHan MOXKET OXMAaTb M3MEepPeHUs
APYTUX KaHanoB B o4epeay;

e U3amepeHue — BbINONHAETCA U3MepPeHMe B KaHane.

Ha PUCYHKE HUXKE NOKa3aHbl COCTOAHNA KaHaNoB N nepexoabl mexay HUMN.

21 21
OcraHorneH il ——— OcraHorneH . Em—

* 232 * 23

24 24
MHuMMpoBaH Cinas WHuuMMpoBeaH
* 23 * 23
HamepeHwe HamepeHne
25 25
Kanan 1 Kanan 16

PMCVHOK — CocToAHMA U nepexogbl KaHanoB

B TabanLe HUXKe onucaHbl Mepexobl Mex iy COCTOAHUAMM aHaIM3aTtopa U KaHana.

Mepexop, Ycnosue nepexoaa MporpammHan KomaHnpa SCPI
KHOMKa
1.1 BKkntoyeHme nutaHuA. — —
K COCTOAHMUIO C6poc. HauyanbHas SYST:PRESet, *RST
Cron YCTaHOBKa
MpepbiBaHMe Tpurrep > ABORt
TeKylero uvkna lNepesanyck
N3MepeHus.
M3meHeHMe HacTpoek = Hanpumep: Hanpumep:
aHanu3aTopa 8 Crumyn>Crapt SENS:FREQ:STARt
nHtepdence
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Mepexopg,

1.2

Cron —>
OxKupaHue
Tpurrepa

1.3

OXxupaHue
Tpurrepa —
LUukn

nsmepeHus

1.4

LUukn
u3mepeHua —>
OxKupaHue
Tpurrepa

Ycnosue nepexopaa

nporpamme nnm
KomaHzaowm SCPI.

OaMH wunn  bonee
KaHanos aenatot
nepexoa, 2.2 B

cocTosHue
"MHUUMMpOBaH".

ABTOMATUYECKUN, ecnun
UCTOYHUK Tpurrepa
"BHYTpPEeHHMI1".

Mpwn NOCTyNaeHun
CUrHaNa Ha  BXOA
BHELUHEro  TpuUrrepa,
ecnm NCTOYHWUK
Tpurrepa "BHewWHuUn".

Mpwn Ha*KaTuu
NpPOrpaMmmHOM
KHOMKMY, ecnm
NUCTOYHUK Tpurrepa
"pyyHon”.

Mpwu nosy4yeHumn
KomaHabl SCPI, ecnu
NUCTOYHUK Tpurrepa
"WwuHa".

Mo OKOHYaHMIO LMKNA
N3MEepPEeHUs, eC/IN XOTA
6bl 0AMH KaHan nmeet
PEXMM  MHULMALMM
"nosTopHbIN".

Mocne n3mepeHumsa
TOYKKW, €CNN AKTMBEH
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NMporpammHas
KHOMKa

UCTOYHUK Tpwur.

> BHYTpeHHUI

UCTOYHUK Tpwur.

> BHewHUM

UCTOYHUK Tpur.

> PyyHoiA

Tpurrep >
Tpurrep

UCTOYHUK Tpwr.

> luHa

Tpurrep >
MosTopHO

BHew. Tpurrep
> CobbiTne >

Komanpa SCPI

TRIG:SOUR INT

TRIG:SOUR EXT

TRIG:SOUR MAN

TRIG:SOUR BUS

TRIG:SING,
*TRG

TRIG,

INIT:CONT ON

TRIG:POIN ON



Mepexopg,

1.5

Uukn
u3mepeHua —>
Cron

2.1

K COCTOAHUIO
OctaHoBNEH

2.2

OctaHOBNEH —>
UHuuunposaH

2.3

UHuumumposaH —
> UamepeHue

Ycnosue nepexopaa

Tpurrep "Ha TOuky".

Mo OKOHYaHMIO LMKNA
N3mMepeHus, ecnm
PEXUM  MHUUMALNK
KaHana "noBTOpPHbIK"
OTK/NIOYEH AN  BCex
KaHa/oB.

Mpwn nepexone
aHanusatopa B "Cron"
(npwm HacTynieHun

OOHOrO W3 YC/NI0BUM
nepexoaa 1.1).

Korpa BK/ItOYaeTcsa
PEXUM MHULMALUM
KaHana "ocTtaHoBneH".

Kaxabim pa3, ecau
PEXMM  MHUUMALUK
KaHana

"nosTopHbIN".

OanH  pas, Korga
BK/IIOYAETCA  PEXUM
WHULMAUMKM  KaHana
"0o4HOKpaTHDbIN".

Mpw HACTynaeHun
OOHOrO W3 YC/N0BUM
nepexoga 1.3 u nocne
n3mepeHms
OCTaNbHbIX KaHa/loB B
oyepeam.
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MporpammHan KomaHnpga SCPI
KHOMKa

Ha Touky

Tpurrep > —_
OcTtaHoB BCe
KaHanbl

Tpurrep > Cron  INIT:CONT OFF

Tpurrep > INIT:CONT ON
MoBTOpHO

Tpurrep > INIT
OAHOKpaTHO



Mepexopg,

2.4

U3mepeHune —>
OcraHoBneH

2.5

NMoBTOpHOE
nsmepeHue

Ycnosue nepexopaa

B KOHuUe u3mepeHua
KaHana.

Ecnu BK/IHOYEHa
dyHKLMA
"ycpegHaoWwmin

Tpurrep". N3mepeHue
nostopaercAa N pas,
roe N —
KosapdnumeHT
yCpeaHeHuA.
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MporpammHan KomaHnpga SCPI
KHOMKa

dunbrpayma > TRIG:AVER
Ycpea,. Tpurrep
> Bkn



UCTOUHUK TpUrrepa

Bo3MOKHO BblOpaTb 0AUH U3 YeTbIpex UCTOYHMKOB Tpurrepa. HacTtpoika aencrayer
Ha ypOBHEe aHanM3aTopa.

MUcTouHKUK Tpurrepa 3HaueHue

BHyTpeHHUIA CurHan  Tpurrepa  reHepupyetca  aHa/M3aToOpPoOM
aBTOMATMYECKM, Korga 3To Heobxognmo.

[no ymonyanwuio]

BHewHui1 CurHanom Tpurrepa ABAAETCA NOTMYECKUM CUTHAN Ha
BXOZ€e BHeLWHero Tpurrepa (cm. n. HacTpoiikm BHelHero
Tpurrepa).

WuHa CurHanom Tpurrepa asnsaerca SCPlI nan COM kKomaHaa

nporpammebl aBTomMaTumsauunmn.

PyuyHom CurHanom Tpurrepa SIBAAETCA Ha)KaTue MPOorpammHoMm
KHOMKKW B MHTepdence Nporpammbl aHaNM3aTopa.

MCTOUHMK TpHT . Ona BblbOpa MCTOYHMKA TPUITEpa HaXKMUTE NPOrpamMmMHbIe
BHYTpEHHMA KHOMKWU:

Ctumyn > Tpurrep > UCTOUHUK Tpur.
#®  BHYTpeHHMIA
3aTem BblbepuUTe HeEOOX0AMMbIA UCTOYHUK:
® BHyTpeHHui1
BHEWHMA yTp
e BHewHwmit
¢ PyyHoit
PyuHoiA
e lllnHa
LWhHa
TRIG:SOUR BblGUpaeT UCTOUYHUK TpUrrepa.
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[ns 3anycka M3MepeHWs B PEeXMME WUCTOYHWUKA Tpurrepa

Tpurrep o
PY‘-IHOVI HaXXMUTe NporpammHbie KHOMKU:

Crumyn > Tpurrep > Tpurrep

322



PeXXum nHMUMaumm KaHana

Bbibop peumma MHUUMALUMW KaHana onpeaenser BKAKYEHME KaHana B LMKA
N3MEpPEeHUs NO CUTrHaNy Tpurrepa.

Bbibop peknuma MHMUMALMM OTHOCUTCA K HAacTpoMKam KaHana. KaHan, gns KoToporo
BblIOUPaETCcA peXKnum, AONXKEH BbiTb NpeaBapuUTeNbHO BblOpaH Kak akTUBHbIN (cm. M.
Bbi6op aKTMBHOro KaHasa u rpadmka).

Pexxmm  vHMUMayuun

3HayeHue
KaHana
MNosTOpHO KaHan nocToAHHO BKAOYEH B NOC/AeA0BaTE/bHbIE LIMKAbI
M3MEepeHns, aBTOMATMYECKM MepexoauT B COCTOSHWUE
[Mno ymonyanuio] "MHUUMMPOBAH" B KOHLE KaXKA0Tr0 LUMKAA U3MEPEHUS.
OpAHOKpaTHO KaHan wHuMummpyetrca oguMH pas W BKAOYEH B
cnepyowWmnii  UMKN  U3MepeHuA  oaHoKpaTHo. [lo
OKOHYaHUN M3MEPEHUA KaHan nepexoguT B COCTOsHUE
"cTon".
Cron KaHan He BKAYEH B LUWKA M3MEPEHMA WU He
obHoBANAETCA.
Tpurrep Ona BblbOpa pexuMma MHUUMAUMW  KaHana HaKmuTe
MosTopHo NpPoOrpaMmmHble KHOMKMK:
Ctumyn > Tpurrep
Cton
3aTem BblbepuTe HeEOBXOAMMbIN PEXUM:
e Cron
OaHoKpaTHD

e OHOKpaTHO

e [loBTOpHO
L MosTopHo

INIT:CONT BK/1/BbIK/T pekum nHMumMaumm KaHana "noBTopHo".

INIT

MNepeBOAUT KaHAN B PEXMM MHULMALMK "OQHOKPATHO".
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QOcTaHoe BCe
KaHanbl

MoBTOpHD BCE
KaHane!

[Ona Bblbopa pexuMma WHUUMAUMKM AN BCEX KaHanoB
HaXXMWUTE MPOrpammMHbIe KNaBuULLN:

Crumyn > Tpurrep > OcTaHOB BCe KaHabl

Ctumyn > Tpurrep > MNOBTOPHO BCe KaHanbl

INIT:CONT:ALL BK/1/BbIK/T pexkum nHUUMaummn KaHana "nosTopHo" ana sBcex
KaHaNos..
Ona npepbiBaHMA TEKYLLErO LMKAA U3MEPEHMA N NepeBoda

Mepesanyck

Tpurrepa B COCToAHMe "cTonm" HaXmute cneaytouime
NPOrpPaMMHbIe K/laBULLK:
Crumyn > Tpurrep > MNepesanyck

ABOR MNpepblBaeT UMKA U3MEpPEHMA, cMCTeMa Tpurrepa nepexoamt

B cocToAHue "cTon".
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O6nactb geiicteua Tpurrepa

Bbibop o0b6nactu pencteuAa Tpurrepa onpegenser, o6yayt Au, NpU NOCTYNJEHUU
CUrHana TpuUrrepa, W3MepPATbCA BCE WHULUMMPOBAHHbLIE KaHanbl WAM  TOMbKO
MHULMNPOBAHHbIA aKTUBHbIM KaHan.

Ob6nactb peuncreun
Tpurrepa

3HayeHue

Bce KaHanbl Bce mHMUMMpoOBAHHbIEL KaHanbl GyayT vM3mepeHbl Npu
NOCTYNJEHUUN CUTHANA TpUrTepa.

[no ymonyanuio]

AKTMBHbIA KaHan TONbKO aKTMBHbIN KaHan, ecin OH MHULMMPOBaH, byaeT
NU3MEpPEH NpPU NOCTYNNEHUM CUTHANa TpUrrepa.

1 |_|O,C|,p06HOG onmncaHune pexmnma MHMUnaumm KaHaaa CMm. B . Pexxum vHuumaumnm
KaHana.

Resicrame Ona onpepeneHna obnactTm [ENCTBUA TpuUrrepa HaxmuTe
TRUIrepa
Bce Kanans! NPOrpammHble KHOMKM:

Ctumyn > Tpurrep > [OeiictBue Ttpurrepa [Bce KaHanbi |
AKTUBHbDI KaHan)

TRIG:SCOP YcTaHaBAMBaET Unun cumTtbiBaeT 06a1acTb AeNCTBMA TpuUrrepa.
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YcpegHawwWwmia Tpurrep

®yHKUMA yCpeaHAOLWEero TpMrrepa B/MAET Ha KaHabl, B KOTOPbIX BKAtOYEHa QYHKLMA
ycpeaHeHusa (cm. n. YcTaHOBKA ycpeaHeHws). Mcnonb3oBaHMEe yCpeaHsoWwero
Tpurrepa No3BOJIAET BbIMNOJIHUTb YCPEAHEHME B KaHa e Mo OAHOMY CUTHaNy TpuUrrepa.

Yepeansatouum 3HaueHue

Tpurrep

OTKn He3aBucMMO OT COCTOAHMA  PYHKUMWU  yCcpegHEeHUA
KaHana, OAWH CUrHan TPUIrepa Bbi3bIBAET BbIMNOJIHEHUE

[no ymonyanuio] O4HOro uMKna msmepenuna. Echm ycpegHeHne B KaHane
BK/IIOYEHO, 419 3aBepLlleHuA ycpeaHeHusa notpebyertca N
curHanos Tpurrepa (rae N — daktop ycpegHeHus).
CurHan  Tpwurrepa He  cbpacbiBaert pe3ynbTaT
npeablayLLero ycpegHeHus.

Bkn [nA KaHana ¢ BKAKOYEHHbIM yCpeAHEeHWEeM OAUH CUTHan
Tpurrepa Bbi3biBaeT BbiNnosHeHWe N LMKAOB M3MepeHuA
(rne N — do¢aktop ycpeaHeHus). Kaxgpld curHan

TpUrrepa 3anyckaeT HOBbIA NOJHbIA LWMKA YCPeaHEHUA B
KaHane, pe3ynbTaT npeaplayLero ycpeaHeHus
cbpacbiBaeTcs.

®OyHKUMA ycpeaHAWMiA Tpurrep yaobHa B COYETAaHUU C BHEWHWM, NMPOrPaMMHbIM
WAW PYYHbIM WCTOYHMKOM 3anycka. Korga 3ta ¢yHKUMA BKAKOYEHa, pe3ynbTar
YCPEeAHEeHUsA [AO0CTUraeTcs No OAHOMY CUrHany Tpurrepa. YcpegHeHue npu 3Tom
HauMHAETCA 3aHOBO, 4TO MCK/IOYAET BAWAHME Mpedplaywmx  M3MepPeHun,
NPOBEAEHHbIX aHa/NM3aTOPOM A0 NpuUxXoda CurHana Tpurrepa. [porpammHble
KOMaHAbl OXKMOAHUA OKOHYaHWUS UMKNa mamepeHua *OPC?, *WAI cpabaTbiBatoT no
3aBEPLUEHMIO YCPEeAHEHUS.

Korga ncnonb3yeTca BHYTPEHHU UCTOYHUK TPUITEPA, PEKOMEHAYETCA OTKAKYUTbL 3Ty
bYHKLMIO, TaK Kak B 3TOM cayyae ByayT NpoucxoamTb nNepuoavyeckme nepesanycku
ycpeaHeHus.

NMPUMEHAHME BK/IIOYEHHbIA TaKT BHEWHEro TpuUrrepa Ha TOYKY, UMmeeT
npuopuTeT Hag, GyHKUMEN ycpeaHatouero Tpurrepa. B atom
cnyyae ANAa  3aBeplleHWa  ycpeaHeHua  noTpebyerca
KONIMYECTBO CUrHaNOB TPUrrepa, PaBHOE KOAMYECTBY Touek
N3MepPeHNsA, yMHOXEHHOMY Ha KO3PPUUMEHT yCpeaHEeHMA.
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NMPUMEYHAHUE

chHKLI,MFI ycpeaHAKLWeEro Tpurrepa He BANAET Ha KaHanbl, B
KOTOPbIX HE BKAKOYEHO YyCpeaHeHue. Ecnn oaHOBpPEeMeEeHHO
OTKPbITO HECKOJIbKO KaHa/10B, OAWH CWUTHan TpuUrrepa
3aNyCKaeT UUKN U3MepeHna, B KOTOPOM KaHaabl C
BK/NIIOYEHHbIM YyCpeaHEHNeEM WU3MepPAKTCA MHOTOKpPaTHO, a
KaHanbl C BbIKZKOYEHHbIM  YCPEOAHEHMEM  USMEPAIOTCA
O4HOKPATHO.

Ana  BKAOYEHUA/OTKNOUEHNA  GYHKUMM  yCpeaHAoLWEero

DPUNETPaEWMA
TpuUrrepa HaKMumTe NPorpamMmMHbIe KHOMKMK:
— dunbrpauua > Ycpepq. Tpurrep [Bkn | OTkn]
OFF
TRIG:AVER BK/1/OTK/T dyHKUMIO yCcpeaHsatoLero Tpurrepa.
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HacTpoiiku BHelHero Tpurrepa

B [gaHHOM pasgene OMNUCLIBAOTCA HACTPOMKM BHewHero Tpurrepa. CurHanom
BHELUHEro Tpurrepa ABNAETCS N0rMYECKUIN CUMHAN, NOCTYNAOLWMNIA B aHaNU3aTop Yyepes
pa3bem "Ext Trig In" Ha 3aaHel naHenu (cm. n. Cepum npnbopos).

Ext Trig
In

PucyHok — Bxopg Tpurrepa
[Ona paboTbl C BHELUHUM TPUITEPOM:

® BblbEepUTE UCTOYHUK TpUrrepa "BHEWHUI" (M. N. UCTOYHUK Tpurrepa);

® YCTAaHOBWUTE A/1A BHELUHEro Tpurrepa TakT, N0OAAPHOCTb, NOJZ1I0OXXEeHWE U 3a4EPXKKY.
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TaKT BHewWwHero Tpurrepa

®yHKUMA TaKT BHELWHEro Tpurrepa onpeaenser, OyaeT Av 3anyleH MOJIHbIA LMKA
M3MEPEHUI WAN WU3MEpPEeHWe OAHOM YaCTOTHOM TOUYKM MNpPU MONAYYEHUW CUrHaNa
BHELLUHEro Tpurrepa.

Takr BHellUHero
3HayeHue

Tpurrepa

Ha ckaHuposaHue OAuH curHan Tpurrepa 3anyCcKaeT MOAHbIA  LMKA
n3MepeHus, T. e. eCTb U3MepeHMe BCEX YACTOTHbIX TOYEK

[no ymonyanwio] BO BCEX KaHaNax, BXOAALWMX B LUK N3MEPEHUA.

Ha Touky OOMH curHan Tpurrepa 3anycKaeT WM3MepeHue OoAHOM
YaCTOTHOW TOYKM KaHana. Cneaylowmim CMrHan Tpurrepa
3aMyCKaeT M3mepeHue creaytow,en TOYKM KaHana u T. 4.
Mo  3aBepweHUd  U3MepeHnA  OOHOro  KaHana,
OCYLLLECTBNAETCA Nepexos K cneayowemy KaHany, u 1. 4.

NMPUMEYAHWE Echn dyHKUMKM ycpeaHAtOWero Tpurrepa M TaKT BHELUHEro

Tpurrepa '"Ha TOYKY" BK/IKOYEHbI OAHOBPEMEHHO, TO
GYHKUMA TaKT "Ha TOYky" nmeet npuoputeT. B aTom cnyyae
ONA  3aBeplleHMa ycpeaHeHWs noTpebyeTcs KoAM4ecTBo
CUTHANOB TPUITEPA, PAaBHOE KOJIMYECTBY TOYEK U3MEPEHMUS,
YMHOX€EHHOMY Ha KO3bPULMEHT ycpeaHeHUs.

TawcT Beiews, Touar- Ona BblbOpa TaKTa BHELWHEro Tpurrepa HaXXmuTe

|
Ha ckanuposarie. NPOrpaMMmHble KHOMKMK:

Crumyn > Tpurrep > BHew. Tpurrep > TakT
® Ha cKaHWpoBaHW

BbibepuTte TaKT:

oy ¢ Ha ckaHupoBsaHue

e Ha Touky

TRIG:POIN BK/1/BbIK/1 TaKT BHelwHero Tpurrepa "Ha Touky".
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MonapHOCTb BHELWIHero Tpurrepa

®YHKUMA NONAPHOCTb BHELUHEro Tpurrepa onpeaenser, Kakoi GpPoHT MMMyabca Ha
BXOZE BHELUHEro Tpurrepa ABAAETCA CUTHA/IOM TpuUrrepa.

MonapHocTb TpuUrrepa  3HayeHue

OTpuL,. GPOHT CurHanom Tpurrepa ABNAETCA OTPULATENbHbIA GPOHT
MMMY/IbCa HA BXOAE BHELUHErO TpUrrepa.

[no ymonyanuio]

Monox. ppoHT CurHanom Tpurrepa ABNAETCA MNOJIOXKUTENbHbIN GPOHT
MMNY/bCa Ha BXOAgE BHELUHEro Tpurrepa

MNonApHoCTE [ns BblbOpa NONAPHOCTM BHELIHEro TPUIrepa HaXmuTe
EHELL. TR .

e NPOrpaMmHbIe KHOMKM:

Crumyn > BHew. Tpurrep > MonapHocTb
@ OTpHy, dpoHT

3aTem BblbepuTe Tpebyemyto NONAPHOCTb:

Monos, dpor e OTpuL,. GpoHT

e [Monox. ppoHT

TRIG:EXT:SLOP YcTaHaBAMBaeT WAM  CYMTbIBAET MNOJIAPHOCTb BHELIHEro
Tpurrepa.
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MonoxxeHue cUrHana BHELWHEro Tpurrepa

®YHKUMA NOJIOXKEHME BHELIHEro TPUITepa Onpeaenser, B KaKko MOMEHT aHan3aTop
OXMOAET CUrHaN BHELWHEero TpuUrrepa — nepej yCTaHOBKOM 4acTOTbl CTUMYy/AA WAM

nepea Bbibopkon ALLM. YcTaHOBKA Y4acTOTbl CTUMY/1a NpeawecTByeT U3MEPEHUIO ANA
KaXKAOW TOYKN U3MEpPEeHUA.

MonoxxeHue
3HayeHue
Tpurrepa
Mepea CurHan Tpurrepa oxupgaetrca nepesn Bblbopkoin ALMN, korpa
Bbl6bOpKOM YyacToTa CTUMYNaA YXKe ycTaHoBneHa. Nocne BbIGOPKM aHaNM3aTop

aBTOMaTMYECKM MEePEXoamnT Ha C/ieaytoLyto YacToTy (CM. PUCYHOK
[no HUXKeE).

YMOI4aHUIO]
Taa,qepxc»{u
BHewHui
TpUIrep
_
YeTaHoeHa 1 BoiGopka 1 |YcTaHoeka 2 |BoiGopka 2 (= = = |YeTaHoeka N|Boibopra N
i
PucyHok — MNonorkeHune "nepen BbIbOpKON", TAKT BHELLHETO
Tpurrepa "Ha ckaHuMpoBaHue"
ITEE,JJ,E%'KH ITBE,EI,BEMKH |T3§£|EE>KKH
BHewHui
Tpurrep
¢ £¢
YcTaHoBKa 1 BoiGopka 1 |YcTaHoeka 2| |Boibopka 2 |VeraHoska 3 BoiBopka N |YcTaH
e 2e
PucyHok — MonoxeHue "nepes BbIOGOPKON", TaKT BHELLHErO
Tpurrepa "Ha To4ky"
Nepea CurHan Tpurrepa OXKUAaeTca nepes yCTaHOBKOM YacToTbl CTUMYAA.

YCTaHOBKOﬁ YCTAHOBKA 4acTOTbl HayMHaeTcA npun nocrtynneHnn CurHana

Tpurrepa (CM. pUCYHOK HuKe). Mocne 3aBeplleHMA YCTaHOBKMU
4acTOTbl aHANM3aTOP HaAYMHaET BbIbOPKY ALLM.
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MonoxxeHune

3HayeHue
Tpurrepa
Taa,qe@r{u
BHewHui
TpUrrep _\
YeraHoeka 1| Boibopka 1 |YcraHoBka 2 | Boibopka 2 |- = -|YcraHoeka N| Boilbopra N
PucyHok — MonoxeHue "nepes ycTaHOBKON", TAaKT BHELLHErO
Tpurrepa "Ha ckaHMpoBaHue"
ITaa,ueﬁKn ‘ Taa,u,e%m ITES,ELB%KH
Buewnwi
TpUurrep
€ o E— A
YcraHoera 1|Boibopra 1| |YocraHoeka 2| Boibopka 2 YcraHoera N|Boibe
e e
PucyHok — MonoxeHue "nepes yCTaHOBKOW", TAaKT BHELUHErO
Tpurrepa "Ha To4Yky"
NPUMEYAHUE daHHaa ¢GyHKUMA MCNONb3yeTCcA COBMECTHO C TaKTOM

BHewHero Tpurrepa "Ha TouKy". MNpu ee MCcNonb30BaHUU C
TaKTOM "Ha CKaHMpoBaHMe", nonoxkeHue Tpurrepa byaer
cob1t04eHO TONbKO A1 NEPBOM TOYKU N3MEPEHUS.

Monow. BHewW. Ana BblbOpa MONOMKEHWUA CUrHaNa BHELHero Tpurrepa

TpMr.
Mepen swifopKoii HaXXMWUTe NPOrpaMMHbIe KHOMKMK:

Crumyn > Tpurrep > BHew. Tpurrep > lMNonoxeHue
# Mepen Boibopkoi

Bbibepute nonoxKeHue:

Mepen yeTamoes e Mepep, Bbi6OPKOW

¢ Mepep, ycTaHOBKOM

TRIG:EXT:POS YcTaHaBAMBaeT WAM  CYUTbIBAET MNONIOXKEHUEe BHEeLUHEero
Tpurrepa.
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3apepiKKa Tpurrepa

PyHKUMA 3aepKKa BHELIHEro TpUrrepa onpeaensieT 3a4epKKy peakuum Ha curHan
Tpurrepa. [lManasoH 3aZep*KKN U paspeLleHne 3aBUCAT OT MOZENM aHanm3aTopa (cm.
TEXHMYECKNE XapaKTePUCTUKMN aHanm3aTopa B n. Cepuun npnbopos).

Taa,u,ep;mn
e BE—
BHewHWiA
TOUITED \
- |
LS
YecraHoeka 1 Bobopka 1 |Yecranoeka 2 |Bmbopka 2 |= == [YcraHoera N|Bmbopra N

= ]

LA

PMCVHOK — 3a,u,ep>|<|<a BHELUHEro Tpurrepa

[Nna yCcTaHOBKM BPEMEHW 33a4EPKKM BHELIHEero Tpurrepa
Ha’KMUTE NPOrPaMMHbIE KHOMKMU:

BHew. Tpurrep

— Crumyn > Tpurrep > BHeww. Tpurrep > 3agepKKa
Oc

TRIG:EXT:DEL YcTaHaBAmMBaeT WAM  CUUTbIBAEeT 33[EepPXKKY  BHeLWHero
Tpurrepa.
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Bbixop Tpurrepa

B aTOom pasaene onucbiBatOTCA HACTPOMKKU BbIxoda Tpurrepa. Boixos Tpurrepa — 310
pa3bem "Ext Trig Out" Ha 3agHel naHenn aHanu3aTopa, MCMOob3yeMbl ANA BbiBOAA
NIOTMYECKOro curHana.

Tpmrreprlﬁ BbIXo4, npeaHasHadyeH AnAa CUHXPOHWU3aUUKU BHELWWHUX yCTDOVICTB C
3a4aHHbIMU cobbITUAMMU B LUUKNE USMEPEHNA aHANNU3aTOPa.

Ext Trig Out

PucyHok — Bbixoa Tpurrepa

NPUMEYAHUE Hanunume BbIXoga Tpurrepa 3aBUCUT  OT  MOAennu
aHanusartopa (cm. n. Cepuun npmbopos).

[ns paboTbl C BbIXOAOM TpUITEpa:

® BK/1IOUUTE BbIXOA, TpUrrepa (cm. n. BkatoueHne/oTKAOYEHNE BbIXOAa TpUIrepa);

® yCTaHOBUTE COOTBETCTBME PPOHTA/CNasia CUrHana Ha BbIXxoAe TpUrrepa cobbITUIO
(cm. n. NonapHocTb BbIXxOAa Tpurrepa);

e Bbibepute ycnosue cpabatbiBaHMA Bbixoga Tpurrepa (cm. n. PyHKUMA Bbixoda
Tpurrepa).
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BknioueHue/oTKNOUEHME BbIXOAaA TpUrrepa

Bbixop, 3HauyeHue

OTKA. BbIxog, Tpurrepa oTKAO4EH.

Bkn. Bbixoa Tpurrepa BKAOYEH.

NMPUMEYAHUE Echrn BbibpaHa ¢yHKuma "rotoB K Tpurrepy" (cm. n.

®yHKUMA BbIXxOAa TpuUrrepa), UCTOYHUK TPUITepa [AOJIKEH
ObITb yCTaHOBAEH Ha "BHeWHWI", 4yToObl aKTMBMPOBATb
BbIXxoA Tpurrepa (cm. n. UCTOYHUK Tpurrepa).

YT0bbI BKOYUTb/OTKNOYNUTD TPUITEepPHbIN BbIXOZ,
MCNoNb3yinTe CAeaytoLLMe NPOrpamMmMHbIe KHOMKM:

Beixoa Tpurrepa

— Crumyn > Tpurrep > Bbixop Tpurrepa > Bbixop Tpurrepa
OTKnN, [Bkn | OTkn]

TRIG:OUTP:STAT BK/1/BbIK/ Bbixoa Tpurrepa.
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MonapHocTb BbIXOAA TPUrrepa

MonapHocTb
BbIXOoAa TpuUrrepa

OTtpuuatenbHasn

MonoxXurenbHan

3HaueHue

Cna,u, CuUrHana Ha BbiXxo4e Tpurrepa COoTBeTCTBYET cobbITULO.

®poHT cuUrHana Ha BbIxoge TpUITEpa COOTBETCTBYET
cobbITUIO.

Beixon Tpurrepa

MonapHoOCTE
OTpHUaTENLH.

[ns BblbOpa NONAPHOCTM CUrHasNa Ha BbIXOAE Tpwurrepa
HaXXMUTE NPOrPaMmMHbIe KHOMKU:

Crumyn > Tpurrep > Bbixog Ttpurrepa > [onapHocTb
[ OTpuuyatensH. | MonoxurenoH. |

TRIG:OUTP:POL

YcTaHaBAMBAET MAM CYUTbLIBAET MONAPHOCTb CUrHana Ha
BbIXOoZe Tpurrepa.
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dyHKUMA BbIXOAa TpUrrepa

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

dyHKuMA Bbixoaa
Tpurrepa

Mepen
YCTAHOBKOM

Nepep Bbi6OpKOI

MNocne BbI6OPKHK

FoToB K TpUrrepy

KoHey,
CKaHUpPOBaHuA

U3mepeHue

3HaueHue

EAVMHUYHBIN MMNYNbC Nepen, yCTaHOBKOM YacToTbl.

EAVHWYHBIN MMNyNbC Nepes BbiIOOPKOW.

EAMHUYHBIN MMNybC NOC/E BbIBOPKM.

NHbopMuMpyeT O rOTOBHOCTM MNpPMEMa CUrHafa BHELUHEero
Tpurrepa. MonoxeHue curHana "rotos K Tpurrepy" 3aBucut
OT HACTPOMKM TMOJIOKEHUS CUrHaNa BHELLUHEro Tpurrepa.
Mocne NOCTYN/IEHUS CUrHaNa BHELWHEro Tpurrepa CUrHan
FOTOBHOCTM K TPUITEPY CHUMAETCA U HAYMHAETCSA U3MEPEHME.

EAMHUYHBIN MMNYIbC B KOHLLE CKAHUPOBAHUA.

ONUTenbHOCTb MMMY/bCa PaBHA ANUTENbHOCTU M3MEpPEHUA
OT NepBOW 40 NOCNeAHEN TOYKN.

®opmMuMpoBaHME BbLIXOAHOTO CWUrHanNa Tpurrepa, B 3aBMCMMOCTM OT BblGpaHHOM
bYHKLMM BbIXOAA TPUITEPA, MOKA3aHO Ha PUCYHKAX HUXKeE.
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YeTaHoera 1| | Boibopra 1

YcTaHoBHa 2||Boibopka 2

YeraHoera N

Boibopra M

N

Mepepg
YCTaHOBKOM

N\

Mepepg
ecibopKoi

Mocne
exiBopKK

L

HzmepeHue

_

A

KoHew, ckaHMpoBaHMA

PucyHOK — Bbixo4HOWM curHana Tpurrepa (3a ucknroveHmem "rotos K Tpurrepy")
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YCTEHDEIHE7 BbiBopka Boibopra 7 VcraHoeka| Boibopra

loToB K loToB K
TRUITERY TpUrrepy
]
T
BHewHWH BHewHui
TpUIrep Tpurrep
BHewHwn Tpurrep "nepes Boibopkon" BHewHwn Tpurrep "nepes yctaHoBkon"

PucyHok — BbixogHoWM curHana Tpurrepa (Tonbko "rotos K Tpurrepy")

DYHKLA BoIX. Ons  Bblbopa GYHKUMM BbIXOZA TPUITEPA  HaXXMuUTe
NPOrpaMmMmMHbIe KHOMKW:

TpMr.
[OTOB K TpHUITEepy

Crumyn > Tpurrep > Bbixoa, Tpurrepa > ®yHKUMA
Mepen yCTaHOBK

3aTem BblbepuTe PyHKUMIO:

MNepen esibopkol o
e [epepn ycTaHOBKOU

Mocne BelBopkM * Mpep BbI6OPKOI

¢ Mocne BblI6OpPKMK

® T0TOB K TpUrTEp e [OTOB K TpUrrepy

o KoHewl, ckaHup.
KoHew ckaHup.

e UamepeHue

M3mepeHie

TRIG:OUTP:FUNC YCTaHaBAMBAET UM CYMTbIBAET QYHKLMIO BbIXOZA TpUrrepa.
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YcTaHOBKA namepaembliX NnapameTpos
B naHHOM pasgene onucbiBaeTcs BbIbOp M3mepAaeMoro napamerpa ans rpaduka.

AHanun3aTop No3BONAET U3MEPATb:

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

® abCONOTHYHO MOLLHOCTb Ha BXOAe NPpUEMHMKa (CM. N. ABCONIOTHbIE U3MepeHUs);

® MMOCTOAHHOE HanpAXeHune CUHXPOHHO C U3IMEHEHUNEM CTUMYANa (OI'ILI,MH, CMm. n.
BoabTMeTp NOCTOAHHOIO HaI'IDFI)KeHMFI);

e S-napameTpbl AIMHHON AuHUKM (c nomouwbio ACM2509, cm. n. UsmepeHwue
ONVHHOM NMHUKM ¢ noMmolbio AKM).
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S-napameTpbl

N3mepaembii S-napametp (S11, S21, S12, S22) ycTaHaBAMBAETCA ANA KaXAoro
rpaduka. Npaduk, ona KOToporo BbIbMpaeTca M3mepaembli NapameTp, JOMKEH ObiTb
npeaBapuTeNbHO BblIOPaH Kak akTUBHbIN (CM. N. Bbibop akKTMBHOro KaHana v rpaduka).

511 NPOrpaMmmHYyo KHOMKY:
U3mepeHue
. 511
3aTem  BblbepuUTE  HY)KHbIM  MNapameTp C  MNOMOLLbLO
521 COOTBETCTBYHOLLLEN MPOrPaMMHOMN KHOMKMK.
512
522
CALC:PAR:DEF YCTaHaB/IMBAET WU CYUTLIBAET M3MEPAEMDbIN NapameTp anA
rpadumka.
NPUMEYAHUE YCcTaHOBKa  M3MepAemMoro napametrpa  MoOXeT  ObITb
npoussefeHa Mblwbto (cM. N. HasHayeHne wnamepsemoro
napameTtpa).
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Ab6contoTHble U3IMepeHUn

ABCONIOTHbIE M3MEPEHUA — 3TO M3MepeHUA abCoNOTHOM MOLLHOCTM CUrHana Ha
BXo4e MPMEMHMKA. B OTAMUME OT OTHOCUTENbHbIX M3MEpPeHUN S-MapameTpos,
KOTOpble NpeacTaBAAaloT cobOl OTHOWEHME MeXAy CUrHaiamu Ha BXodax ABYX
NPUEMHUKOB, abCONIOTHbIE M3MEPEHUA OMNPEeAeNnAT MOLWHOCTb CUrHafa Ha BXxoAe
OA4HOTrO MPUMEMHMKa. B  OByXnopTOBOM aHanM3aTOpe MCMO/b3YyeTca  YeTbipe
He3aBUCUMBbIX NpuUemMmHuKa: A, B, R1, R2 (cm. pUCYHOK HuXKe).

N ]
[~ ]

= =

Mopt 1 Mopt 2

56
e

PucyHok — CTpyKTypHaa cxema aHanusartopa

MpuemHukn R1 n R2 asnattca onopHbimu, A n B — tectoBbimu. MNMprnemHukn A n R1
NOAKAOYEHbl K NopTy 1, npuemHnkn B n R2 K nopty 2. B 3aBMCMMOCTM OT HOMeEpa
nopTa CTMMyAna pPas3NnyaloT BOCEMb BWAOB abCONIOTHbIX M3MepeHun (cm. Tabauuy
HWKe). Mog nopToM CTUMyna noapasymeBaeTcA MOPT aHaAM3aTopa, ABAAKOLWMIACS
MCTOYHMKOM CTUMY/IMPYIOLLErO CUrHaNa ANA AAHHOIO U3MEepPEeHMA.

O603HauyeHMe 3HayeHue

A(1) TecToBbI NPUEMHUK A (nopT cTumyna 1)
A(2) TecToBbIN NPUeMHVK A (NopT cTUMyna 2)
B(1) TecToBbIN NpUemMHUK B (nopT ctumyna 1)
B(2) TecToBbIVi NpMemMHUK B (mopT ctumyna 2)
R1(1) OnopHbIi NpreMHUK R1 (nopT ctumyna 1)

342



O603HayeHne 3HayeHue

R1(2) OnopHbIi npuemMHuK R1 (nopT cTumyna 2)
R2(1) OnopHbIi npuemHuk R2 (nopt ctumyna 1)
R2(2) OnopHbI NnpueMHuK R2 (nopT ctumyna 2)

N3mepaembli nNapameTp YyCTaHaBAMBAETCA A8 Kawpgoro rpadpuka. paduk, ana
KOTOPOro BblOMpPAETCAs M3Mepsemblit NapameTp, AONXKeH ObiTb NpeaBapuTeNbHO
BbIOpPaH KaK aKTMBHbIM (CM. N. BbibOp aKTUBHOro KaHana u rpaduka).

Ona BblbOpa abcontotTHoro n3mepeHuns Ha*kKMuTe
NPorpaMmMHble KHOMKMU:

ABconioTH,

MpHeMHKE A
—— U3mepeHue > A6CONIOTH.
MpuenHik B 3aTem Bblibepute Tpebyemoe nsmepeHue:

MopT cTMyna 1

¢ MMpuemHuk A, Nopt ctumyna 1
MpuerHuk R 1

MopT cTimyna 1 e Mpuemnuk B, MNopT ctTumyna 1

Mpueti R.2 ¢ Mpuemnuk R1, NopT ctumyna 1
MopTt cTimyna 1
—_—— ¢ MpuemHuk R2, MopTt ctumyna 1
MpHeMHME A
MopT cTumyna 2 ¢ MMpuemHuK A, Mopt ctumyna 2
MpHenHIr B ¢ [MpuemHuk B, Mopt ctumyna 2

MopT cTMMyna 2

¢ [MpuemHuk R1, MopT ctumyna 2

MpuerHuk R 1
MopT crimyna 2 e [lpuemHuk R2, MopT ctumyna 2

MpremHuK B2
MopT cTHMyna 2

CALC:PAR:DEF YcTaHaBAMBAET MU CYUTLIBAET U3MEPAEMbI NapamMeTp Ana
rpaduka.
CALC:PAR:SPOR YcTaHaBAMBAET WU CYUTLIBAET HOMeEp MopTa CTUMyna npwu

abcontoTHbIX namepeHunax.
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NMPUMEYHAHUE

B pexume abCONOTHOrO  M3MepeHUa  eguHULAMMU
namepeHus ana gopmara norapudPmMumyeckon amnauTyapbl
AsnatotcAa Abm, a gna AMHerHoM amnautyapl — BT. dpyrue
dopmatbl gna abCONOTHBIX U3MEPEHUI HE MCNONb3YHOTCS,
TaK KaK M3MepeHHadA MOLWHOCTb ABNAAETCA CKANAPHOM
BEIMYNHOMN.
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YcraHoBKa ¢popmara

Hactpoiika popmata onpenennet, Kak MU3MepeHHble AaHHble byayT oTobparkeHbl Ha
anarpamme.

AHanunsaTop No3BOIAET OTOOPAXKATb N3MEPEHHbIE S-MapameTpbl, UCNONb3yA TPU BUAA
dopmaTos:

e dopmaT NPAMOYro/ibHbIX KOOPANHAT;

e GopMaT NoAAPHON AMarpaMmmbil;

e dopmar auarpammsbl BosibnepTta — CmuTta.
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dopmat NPAMOYro/ibHbIX KOOpAUHAT

B dopmaTe NnpsmMoyrosibHbIX KOOPAMHAT NO OCU X OTKNAAbIBAOTCSA 3HAYEHUS CTUMYNa,
a no ocu Y — 3HaYeHUs U3MepsaemMoit BEIMYMHbI (CM. PUCYHOK HUXKe).

Y
4

MavepeHne

Crvmyn
PucyHoK — lMpamoyronbHble KOOPAUHATbI

[Ona oTobparkeHMa KOMMNEKCHOro 3HayeHuss u3mepsieMoro S-napametpa no
cKanspHon ocu Y, OHO AO/KHO 6biTb NpeobpasoBaHO B AENCTBMTE/NIbHOE YMCAO.
dopmaTbl NPSAMOYIONbHbIX KOOPAMHAT npegHasHayeHbl Ana npeobpasoBaHuA
KOMM/IEKCHOTO 3HauyeHusa S-napameTpa B AEUCTBUTENbHOE YUCAO Pas3NUYHbIMU
cnocobamu.

Mycte S=a+j-b,
rAe a — JeiicTBUTEeNbHAA YacTb KOMMIEKCHOTO 3HaYeHNA S-NapaMeTpa;
b — MHMMasA YacTb KOMMAEKCHOTO 3HaYeHWA S-napameTpa.

dopmaT NPAMOYronbHbIX KOOPAMHAT MO3BOANSAET BblbpaTb OAUH M3 BOCbMU BUOB
NpeacTaBAeHUA U3MepPAEMON BEIMYMHBLI Ha ocu Y (cM. Tabaunuy Huxke).
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Buabl ¢opmaToB NPAMOYro/ibHbIX KOOpAUHAT

HaumeHoBaHue
dopmara

AMNauTyna B
norapuemuyecko
M MacluTabe

KoadpumumeHt
CTOAYEN BOJIHbI MO
HanpsaXKeHto

®da3za

®da3za
paclWMpeHHan

pynnosoe Bpemsa
3anasgplBaHuA

Amnnutypa B
JINHEeMHOM
macwrtabe

PeanbHada yacTtb

Kpatkoe

HaumeHoBaHue

dopmara

Amnn nor

KCBH

daza

da3a>180

re3

Amnn nvH

Pean

Tun gaHHbIX No ocu Y

Mogaynb S-napameTpa
B 1Orapnpmmnyeckom
macwrabe: 20 -1og|S|

IS|= Va2 + b

1+(S]|

1-|s]

®asza S-napametpa B
rpagycax ot —180° go
180 b

—_ t —_—
+180° » Y9,

da3a S-napametpa B
rpagycax, AManasoH
N3MEHEeHUA pacluMpeH
Hmxe —180° u Bblwe
+180°

Bpema
pacnpocTpaHeHumn
CUrHana B

nccnegyemom
de
ycTponcTtee: dw,
b
@ =arctg—

a,
w=2n-f

Mogaynb S-napameTpa
B JIMHEMHOM

macwrabe: vV a2 + b?

PeanbHadA yacTb S-
napamertpa: @ = re(S)
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EauHunuya
U3MepeHuUs ocu
Y

Oeunben (b)

bespasmepHasn

Mpaayc (°)

Mpaayc (°)

CekyHpa (c)

bespasmepHasn

be3spasmepHan



HaumeHoBaHue Kpatkoe Tun gaHHbIxnoocMY  Enyunua

¢dopmarta HaMmeHoBaHue M3mepeHus ocu
dopmara Y
MHMMmana yacTb MHum MHMMmana yacTb S- bespasmepHasn

napamertpa: b = im(S)

dopmaTt ana Kaxgoro rpadmka moxket bbiTb BblbpaH MHAMBMAYaNbHO. Mpaduk, ana
KOTOporo Bblbupaetca ¢opmaTt, AO0MKEH ObiTb npeaBapuTenbHO BblOpPaH Kak
aKTUBHbIN (CM. N. Bbibop aKTMBHOro KaHana v rpaduka).

GopmaT Ona Bbibopa 0gHOro M3 NPAMOYroNbHbIX GOPMATOB HAXKMUTE
Amnn nor NPOrpaMmMHYyH0 KHOMNKy dopmar.
@ Aunn nor 3aTem BblibepuTe HeobxoauMbIn popmar:
o e AMNA for —amMnanTyaa B orapudmmyeckom macwtabe;
e KBCH —K03ddnUMEHT cTosuel BONIHbI MO HaNpPsXKeHUo;
e o dasza;
e ®aza >180 — ¢dasa pacwmpeHHas;
Paza=180
e B3 — rpynnosoe BpemsaA 3ana3aplBaHus;
B3 e AMNA IMH — aMNINTYAa B IMHENHOM MacLiTabe;
e Pean — peanbHasa yacTb;
AmMnn nuH
¢ MHUM — MHMMaAA YacTb.
Pean
MHMM
CALC:FORM YcTaHaBAMBAET UM cuMTbIBAET dopmat rpaduka.
NMPUMEYAHUE dopmaT rpaduka mMoxKeT ObiTb YCTAHOB/MEH C MOMOLLbHO

Mblwm (cm. n. Boibop dopmara rpadumka).

348



dopmat nonapHon guarpammoil

MonApHaa pguarpamma MCNonb3yetca AnAa oTobpaxeHna amnautyabl u ¢dasbl
Koapduumenta otpaxkeHuna () npu wmamepeHun S11 wmam S22. KomnneKcHble
3Ha4YeHMA KoapPuUMEHTA OTPArKEHUs OTOOpPaXKaloTCA Ha NOMAPHOM Amarpamme B
KOMMNMEKCHOM MNNOCKOCTM, 06pa3oBaHHON AOEUCTBUTENIbHON TFOPMU3OHTANbHON U
MHWUMOW BEPTUKANIbHON OCAMMU. JIMHUM CETKM COOTBETCTBYIOT TOYKAM C OAMHAKOBOM
aMnNAnUTYA0MN 1 $asoi (CM. PUCYHOK HUKe).

PaguanbHbie NMHUK
pasHOH $asbi

HeucremrencHan
ocb

OxpyHOCT
PaBHOHW SMIAWTYAbLI

PucyHok — ®opmaT nosiapHOM guarpammeol
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NPUMEYAHUE Ha kpyroBbix anarpammax (nonapHoit u Bonbnepta-CmuTta)
nobas TouyKa rpadmka moxKer ObiTb onpegeneHa ABymA

cnocobamum (CM. pUCYHOK HUMKe):

e KoopauHaTamu Touku (Re, Im) Ha peanbHOM U MHUMOM

0CAX KOOPAUHaT,

® NapamMeTpamy BEKTOPa, HaMnpaB/iieHHOro OT LeHTpa
Avarpammbl K Touke. [1/iMHa BeKTOpa paBHa amnauTyae

OTKAMKa, a ¢asa — yry MexXay BEKTOpOMm

n

NONOXUTENbHbIM HanpasBieHNEM AEVICTBMTeﬂbHOﬁ ocun
KoOpAMHaT. Yroa OTCYUTbIBAETCA MPOTMB 4yacoBoOW

CTPEeNKMu.

BexTop oTRAMEKA

{amnanTyaa = aanua,
{aza = yran}

lpaduk
OTR/IMKS

NPUMEYAHUE lpadukn BCcex TUNoB Aauarpamm Bonbnepta-Cmuta

n

I'IOI'IHpHOVI Anarpammbl OAOUNHAKOBbI. an nepekntovyeHnmn

$opMaToOB aHANM3aATOP TO/IbKO 3aMeHSIeT GOHOBYIO CETKY
dbopmaTt mapkepa No yMOIHAHUIO.

nOﬂﬂpHaﬂ Anarpamma C XapakTepHbIM TOYKAMW NOKaA3aHA Ha PUCYHKE HUXKE.
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Paza
OTpaEHHOTo
675 CHIHana

BenvumHa
roadpduLmenHTa
OTpameHunA

Z2=0 e I'.I ___.--":IL".__‘ Z:Zﬂ \ _ 5 A 4
(Pemmm K3) -~ (Cornacosannsiii

', MMnegaHc, HeT
oTpameHua 44— MonHocTelo
' OTpaMeHHBIN

cHUrHan

PucyHok — CBOICTBa NONAPHOM Anarpammb

OCHOBHble CBOMCTBA MNONAPHOM Anarpammbil:

® LEHTP AnarpamMmbl COOTBETCTBYET KO3dPuumeHTy oTpaxkeHma I' = 0 (onopHbIi
umnegaHc Z0 Ha BxogHom TectoBom nopty WY, npm usmepeHun S11, S22,
COrNacoBaHHasA LeNb, HET OTPAXKeHUA);

® BHELIHWI KpYyr Anarpammbl COOTBETCTBYET KoadpoduumeHTy otpaxkenms I' = 1 (|
Sii| =1, HecornacoBaHHas LUenb, NO/IHOE OTPaXKeHue);

® TOYKM C OOMHAKOBOM aAMMIUTYAON PACMOJIONKEHbl HA OKPYXKHOCTWU, ULEHTP
KOTOPOM COBMNaZaeT C LeHTPOM AMarpammebi;

® TOYKM C OAMHAKOBOM $Pa30oi pacnonoXKeHbl Ha NPAMON, UCXOAAWMUX U3 LLeHTpPa
Anarpammbl;

® B KpaliHei NpaBol TOYKE TOPU3OHTA/IbHOM OCUM MMMNEAAHC MMeeT HBECKOHEYHO
60/bloe 3HavyeHune (pexnm XX);

® B KpalHel NeBOM TOYKE FrOPU3OHTA/IbHOM OCU MMMELAHC PaBeH HYAH (perrum
K3).
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Y nonapHoM Auarpammbl OTCYTCTBYET OCb 4acToT,

NO3TOMY OTCYET 4YacCTOoThl

NPOU3BOANTCA C NOMOLLbIO MapKepoB. Micnonb3yeTcs Tpu TMNa NOAAPHbIX GOpPMaTOoB,
KOTOpble OTAMYAIOTCA TO/IbKO AaHHbIMU, NPEACTaBNEHHbIMM Ha MapKepax. Mpaduku
BCEX TWUMOB MOJIAPHOW AMarpammbl OAMHAKOBbI, aHa/M3aTOP TOJIbKO 3aMeHsieT
$OHOBOIO CeTKY M popmaT MapKepa No YMOYaHUIO (cm. Tabanuy Huxke).

HaumeHoBaHue
dopmara

Amnnautyaa B
NINHENHOM
macwTabe u dpasa

Amnnautyaa B
norapnpmmyeckom
macwTabe u dpasa

PeanbHasd 7]
MHMUMaA YacTb

Kpatkoe
HaMMmeHoBaHue
dopmara

Nonsap (/IuH)

Nonsap (Nor)

Nonsap (Re/Im)

Tvn AaHHbIX Ha
MapKepax

Moaynb S-
napameTpa B
JIMVHENHOM
macwTtabe

®a3a S-napametpa
B rpagycax

Moaynb S-
napametpa B
norapudmmyeckom
macwTabe

®a3a S-napameTtpa
B rpagycax

[encTButenbHas
4yacTb S-napameTpa

MHMmasna yacTb S-
napametpa

EanHuny bl
M3mMepeHus ocu
Y

bespasmepHas

Mpaayc (°)

[Oeuunben (ab)

Mpaayc (°)

bespasmepHas

bespasmepHasn

dopmat ana Kaxaoro rpaprka MoxKeT 6biTb BblbpaH MHAMBMAYanbHO. [paduk, ana

KoToporo BbibupaeTca ¢dopmar,

aKTUBHbIN (CM. N. Bbibop aKTMBHOro KaHana v rpaduka).
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MonapHas

Nor j/ dasa

NMuH [ daza

Pean [ MH1M

Ona Bblbopa ogHOro u3 ¢GopmaTtoB MOAAPHOM AMaArpammbl
HaXXMUTE NPOrPaMMHbIE KHOMKU:

dopmar > NonapHasn

3aTem BblbepuTe HeobxoaMMbI ¢GOpMaT COOTBETCTBYHOLLEN
NpPOrpaMmmHON KHOMKOW:

e Jlor/®a3a — amnantyaa B forapudmmyeckom macuwitabe
n pasa;

e Jlun/®aza — amnanTyaa B IMHenHom macwutabe u ¢pasa;

L4 Pean/MHMM — peasibHaA U MHMMaA 4acCTb.

CALC:FORM

YcTaHaBAMBAET UK cuMTbIBaeT ¢opmaT rpaduka.

NMPUMEYHAHUE

dopmat rpapuka moxKeT ObiTb YCTAaHOB/NEH C MOMOLLbIO
Mbiwm (cm. n. Boibop dopmata rpadumka).
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dopmar guarpammol Bonbnepra—Cmura

NPUMEYAHUE Ha kpyroBbix anarpammax (nonapHoit u Bonbnepta-CmuTta)
nobas ToyKa rpadmka moxketr ObiTb onpegeneHa ABymA
cnocobamm (CM. pUCYHOK HUKe):

e KoopAamMHaTamum Touku (Re, Im) Ha peanbHON U MHUMOIA
0CsIX KOOpPAMHAT;

® NapamMeTpamy BEKTOPa, HaMnpaB/ieHHOro OT LEeHTpa
Avarpammbl K Touke. [1/iMHa BeKTOpa paBHa amnauTyae
OTKNAMKa, a ¢asa — Yyray Mexay BEeKTOpoM MU
MOJIOKUTENbHbIM HanpaBAeHUEM [OEeNCTBUTE/IbHOW OCK
KoopAmMHaT. Yron OTCYMTbIBAETCA MPOTMB 4acoBOW
CTPENKM.

BexTop oTRAMKa

SMIIA = AAWHE,
Ty¥Aa = AR
{aza = yron}

lpadur
OTR/MKS

Anarpamma Bonbnepta-CmuTa npeactaBnser coboll KPyrosByk Auarpammy, Ha
KOTOPbIN M3MEpPEHHble KOMMJIEKCHble Ko3pPuuMeHTbl oTparkeHmns (S11, S22)
COMOCTABAATCA C HOPMA/ZN30BaHHbIM MMMNEAAHCOM WCCAeAyeMOro YCTPOMCTBa.
Anarpamma Bonbnepta-Cmuta dopmupyerca M3  NPSAMOIMHENHON MJIOCKOCTU
MmnegaHca npespalieHMem 06/1acTM € NONOXKMUTENbHbIM  COMPOTUBIEHUEM B
€OMHUYHBIM KPYT (CM. PUCYHOK HUKE).
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NpaAMoanHelHan +R
HMnesaHCa

l
|
|
IVIOCKOCTh 0+0 I
|
|
J
I

0.2

Jnarpamma
Bonvnepra—CmuTa

PucyHok — MpeobpasoBaHne NPAMOIMHENHOM NNOCKOCTM MMMNeAaHca B AMarpammy
Bonbnepta-Cmuta

OcHOBHble cBOMCTBa Agnarpammbl BonbnepTta-CMuTa (CM. PUCYHOK HUXKE):

® KaXK[aa TO4YKa Ha JAuMarpaMme 3KBUBANIEHTHA KOMMIEKCHOMY MWMMNeaaHcy
nccnenyemoro yCTpoucTBa:

Z=R+jX,

roe R — pencrBuTeNbHan YacTb MMNeaaHca, X — MHMMas 4acTb UMNeaaHca;
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® rOpPM30HTa/IbHAA OCb COOTBETCTBYET AEUCTBUTE/IbHOM YaCTU MMMNeAaHca, MHUMan
4acTb MMMe[aHCa Ha Hel paBHa Hy IO,

® INHUN CETKUN Auarpammbl COCTOAT U3 Opr)KHOCTEl\;I NOCTOAHHOIO aKTMBHOIO
conpoTueaeHnA U Ayr NOCTOAHHOIO PeaKTUBHOIO CONPOTUBIEHUA;

® LIeHTP AMarpaMmmbl COOTBETCTBYET ONOPHOMY MmMneaaHcy cuctemsl (Z / Z0 = 1);

® B KpalHeN nNpaBOM TOYKE FOPU30OHTA/IbHOM OCM MMMEeAaHC MMeeT HGEeCKOHEeYHOo
60sbloe 3HaveHune (pexunm XX);

e B KpaliHei 1eBOM TOYKe ropM30oHTaIbHOW OCK 3HaYeHUe UMMneaaHca PaBHO HY/IHO
(pexknm K3);

® BHEWHUI (eANHUYHDBIN) KPYr AMarpammbl COOTBETCTBYET HYNE€BOMY aKTUBHOMY
CONPOTUBNEHUIO (TONIBKO pPEaKTUBHOE COMPOTUB/EHME). M3MEpPEHHbIE TOYKM
BHYTPU €OMHUYHOIO Kpyra COOTBETCTBYIOT MACCUMBHOM HarpysKe, TOYKU CHapYXKU
— aKTMBHOM HarpysKe;

NMPUMEYAHUE PacnonoxeHne eOMHMYHOrO Kpyra npuM  macwrtabe
6onblue 1:

EaMHUUHBIN kpyr

=
NS

Macwmab=1 Macwmab=2

® BEPXHAA M HMXKHAA MONIOBMHA AMArpaMMbl COOTBETCTBYIOT MOIOMUTENbHbBIM
(MHOYKTMBHBLIM) M OTpULATENbHLIM (EMKOCTHbIM) PEAKTUBHbLIM COCTABASAIOLLUM
MMNeaaHca;

e BeAnuMHaA KoaddpuumeHta otpaxeHma () B nwbon Touyke AMarpammbl
onpeaenseTcs PacCcToAHMEM OT Hee A0 LUeHTpa guarpammsbl. Takum obpasom,
Nnobon Kpyr C LEHTPOM, COBMaZaloWwMm C LEHTPOM AuMarpaMmbl, COOEPXKMUT
paBHble 3HayeHus |I'|. LeHTp aAvarpammbl COOTBETCTBYET COI/1IaCOBAaHHOM LEenu
6e3 oTparkeHHoro curHana (I'=0). EAMHWYHBIN Kpyr AMarpammbl COOTBETCTBYET
HEeCor/1IacoBaHHOM LLenu € NONHbIM oTpaxeHuem |I'| =1;

® OKPYXXHOCTM BOKpPYr LUEHTpa AMarpammbl COOTBETCTBYIOT WMMMedaHcy AnA
cooTBeTcTBytow,ero noctoaHHoro KCB.
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Ncnonb3yiite gnarpammy Bonbnepta-CMuTa 15 OLEHKW PAcCOriacoBaHUs Lenu u
onpeaeneHna XapakTepa Harpysku: TONbKO PEe3UCTMBHAA, MHAYKTUBHAA, €MKOCTHanA
WA KOMMJeKcHada. ®dopmaT  avarpammbl  Bonbnepta-Cmuta  (amarpamma
MMNeaaHCoB) MOJie3eH AN MOUCKA PAcCornacoBaHWA, BHECEHHOrO MapasvTHbIMU
3/1EMEHTaMU, BKAKYEHHbIMU NOCAEA0BATE/IbHO C UCCeAYEMbIM YCTPOMUCTBOM.

OnopHbid MMNeaaHc, cornacoeadHan uens (=0},
OTCYTCTEME OTParKeHHOr0 CUrHana

YeenvueHWe
aKTWBHOID

COMPOTHUBIEHWA Kpyr noctoanHoro |

YeenmueHue
MHAYKTAEHOTO
pEaKTUBHOTO
CONPOTABASHWF
MuaoyHTHMEHOE
pEaHTMBHOE
COMNPOTUEBAEHHWE
(+)
180° 00
EmruocTHOE
pPESKTMEHOE
# CONPOTHENEHWE
(-)
YeenmueHue
MHAYKTAEHOTD " Kpyru nocroaHHOro
pEaKTUBHOTD aKTUBHOTD
COMpPOTHUBAEHMWA

YeennueHue
AKTMBHOID JAyru nocToAHHOIo
COMPOTH BAEH MA peakTUBHOrD
CONPOTUBNEHUA

Kpyr, rae conporuenenue R=0 (K3}, |T']|=1,
MOAHOE OTPAXEHWE CUrHaNa

PucyHok — CBoncTBa gnarpammbl Bonbnepta-Cmuta

MepeBepHyTaa guarpamma Bonbneprta-CmuTta (AMarpamma KoOmMnaeKCHOU
NpPoOBOAUMOCTH)

MepesBepHyTaa auarpamma Bonbnepta-Cmuta npeacrasnser coboil  Kpyrosyto
Avarpammy, Ha KOTOPbIA KOMMAEKCHbIM KoadpduumeHT oTparkeHusa (S11, S22)
oTobpaxkaeTcA Ha HOPMA/ZN30BAHHYIO KOMMJIEKCHYIO MPOBOAMMOCTb (agMUTTAHC)
TecTupyemoro yctpoictea. KomnnekcHaa npoBOAMMOCTb ABNAETCA BENYMHOM,
06paTHOM KOMNEKCHOMY MMMeZaHcy.
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MepeBepHyTas amarpammbl Bonbnepta-CmuTa SBAAETCA 3€pKasibHbIM OTPa*KEHUEM
Anarpammbl BonbnepTta-CMuTa No ropM3oHTanu (CM. pUCYHOK HUXKe).

JAnarpamma KOMILIEKCHOIO HNwarpamma KOMIIEKCHOM
MMnegaHca MpoBOAWMOCTH

PucyHok — Mpeobpa3oBaHne AMarpaMmbl KOMMIEKCHOIO MMMeAaHca B gMarpammy
KOMM/IeKCHOWM NPOBOANUMOCTH

OCHOBHble CBOICTBa NepeBepHyTOM Anarpammel Bonbnepta-Cmura:

® Ka)K4as TOYKA Ha [Auarpamme 3KBMBA/NIEHTHA KOMMJIEKCHOW MPOBOAMMOCTM
nccnemyemoro yCcTpoincTBa:

Y=G+jB
7
roe G — pencTBuTeNbHaa 4YacTb NPOBOAMMOCTM, B — MHMMas 4acTb
NPOBOANMOCTH;

® OPU30HTA/IbHAaA OCb COOTBETCTBYET [AENCTBUTE/NIbHOM 4YacTM MPOBOAUMOCTH,
MHMManA YacCTb NPOBOAMMOCTM Ha HEl paBHa HYIO;

® IMHUM CETKU AMarpammbl COCTOAT W3 OKPYXKHOCTEM MNOCTOAHHOW aKTUBHOWM
NPOBOANMOCTU U AYr NOCTOSSHHON PEaKTUBHOMN NPOBOANMOCTY;

® LIeHTP AMarpaMmmbl COOTBETCTBYET ONOPHOM NPOBOAMMOCTU cucTembl (Y/Y0=1);

® B KpallHeWn 1eBON TOYKE rOPU30HTA/IbHOM OCU MPOBOAMMOCTb MMeeT HECKOHEYHO
60/bloe 3HavyeHne (pexnm K3);

® B KpaliHel NpaBoM TOYKE FTOPU3OHTA/NIbHOM OCU 3HAYEeHWEe NPOBOAUMOCTM PABHO
Hy/to (pexum XX);

® BHEWHNI (eAMHMYHDBIN) Kpyr AnarpamMmbl COOTBETCTBYET HYNE€BOW aKTUBHOWM
NPOBOAMMOCTN (TONIbKO pPeaKkTUBHAsi MNPOBOAMMOCTb). M3mepeHHble TOYKM
BHYTPW €OMHUYHOTO Kpyra COOTBETCTBYIOT MAaCCMBHOM Harpyske, TOUKM CHapYyKu
— aKTMBHOM HarpysKe;
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NPUMEYAHUE PacnonoxeHne eAMHMYHOTrO Kpyra nNpuM  macwTabe
6onblue 1:

EAMHUYHBIA kpyT

EENGE
A

Macwmab=1 Macwmab=2

® BEPXHAA M HUXKHAS MONIOBUHbI AMarpaMmbl COOTBETCTBYHOT OTPULATENbHOM
(MHAYKTMBHOM) M NONOMUTENbHON (EMKOCTHOM) PEeaKTUBHbIM KOMMOHEHTAM
NPOBOAMMOCTH;

e oTobparkeHne KoapoduumeHta otpaxkeHua () Ha nepesepHyTOM Amarpamme
Bonbnepta-CMuTa coBnagaeT c ero otobpaxeHnem Ha guarpamme Bonbnepta-
Cmuta. LeHTp Auarpammbl  COOTBETCTBYET  COr/lacoBaHHOM uenu 6e3
oTparkeHHoro curHana (I'=0). EAMHWMYHBLIA Kpyr Auarpammbl COOTBETCTBYET
HEeCOr/1IacoBaHHOM LLenu € NOMHbIM oTpaxeHuem |I'| =1;

® OKPYXHOCTM BOKpYr LUEHTpa AuarpaMmbl COOTBETCTBYHOT  KOMMIEKCHOM
NPOBOAMMOCTU A1 COOTBETCTBYHOLWLEro NocToAHHOro KCB;

Mcnonb3yiiTe  nepeBepHyTylo  guarpammy  Bonbnepta-Cmuta  (guarpammy
NPOBOAMMOCTEN) [ANA MOWCKA PaCCOr/lacoBaHMA, BHECEHHOro MapasvTHbIMU
31eMeHTaMU, WYHTUPYHOLLNUMKU UCcCaelyemoe YCTPOMCTBO.

B dopmate anarpammbl Bonbnepta-CMUTa OTCYTCTBYET OCb YacTOT, OTCYET YACTOTbI
npou3BoaUTCA C MOMOLLbI0 MapkepoB. dopmaTtbl auvarpammbl Bonbnepta-CmuTa
BK/IOYAOT NATb BMAOB (GOPMATOB, KOTOPblE OT/NMYAIOTCA TONIbKO AaHHbIMW,
npeacTaBAsseMbIMM Ha MapKkepax. FpaduKM Ha Bcex BMAAx AvarpaMmbl Bonbnepra-
CMuTa coBMNaZatoT, aHaM3aTop TO/IbKO 3aMmeHAeT pOHOBYIO ceTKy 1 dopmaT mapKepa
MO YMOJIYaHMUIO.
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HaunmeHoBaHue Kpatkoe

dopmara HaMMeHOBaHUue

dopmara
Amnauntyaa B Bonbn (/1uH)
JINHEMHOM

MacwTtabe u ¢pasa

Amnauntyga B Bonbn (Nlor)
norapnpmmyeckom
MacwTabe u dpasa

PeanbHasa u Bonbn (Re/Im)

MHMMAA 4acCTb

MonHoe BxoaHoe Bonbn (R +jX)
conpoTueneHmne

360

Tun AaHHBIX Ha
MapKepax

Moaynb S-
napameTpa B
JIVHENHOM
macwwTabe

®asa S-napameTtpa

Moaynb S-
napameTpa B
norapuém
MacwTabe

®aza S-napameTpa

[encTButenbHas
yacTb S-napametpa

MHMMmana yacTb S-
napametpa

AKTMBHas yacTb
NOJIHOTrO BXOAHOIO
CONPOTUB/IEHUA:

R =re(Z;p,)

PeaKTuBHada yactb
NOJIHOTO BXOAHOIO
CONpPOTUBNIEHMA:
X = lm(Zmp)
9KBMBA/NIEHTHaA
eMKOCTb UK

EanHuua
nsmepeHus
ocn Y

be3pasmepHasn

Mpaayc (°)

Jeuunben (ab)

Mpagyc (°)

be3spasmepHan

be3pasmepHasn

Oom (Q)

Oom (Q)

dapaga (P)



HaumeHoBaHue KpaTkoe Tun paHHbIX Ha EauHMua

dopmara HaumeHoBaHue MapKepax M3mepeHun
dopmara ocm Y
WHAYKTUBHOCTb FeHpwu (MH)
peaKTMBHOM YacTu
CONpPOTUBAEHUA:

1
C=——, X<O0
X
L=—, X>0
w

NMonHas BxoaHan Bonbn (G + jB) AKTMBHAA YacTb CumeHc (Cm)
NpPoOBOAMMOCTb NOJIHOM BXO4HOWM
NPOBOANUMOCTM:

G = re(Yy,y)

1 1-S

Y. =_—_
Mp 70 1+S

PeakTMBHas 4yacTb CumeHc (Cm)
NOJIHOW BXOAHOWM

NPOBOANMOCTM:

B = imp(Y;,,,,)

JKBMBaNEHTHas dapaga (P)
€MKOCTb UK

MHAOYKTUBHOCTb leHpwu (MH)

peaKTMBHOl‘;I YacTu
NpPoOBOAMNMOCTMU:

B
C=-—, B>0

w

1
L=——, B<O
wB

Z0 — BONIHOBOE COMPOTUBNAEHUE U3MEPUTENBbHOIO NOpPTa. YcTaHoBKa Z0 onucaHa B
n. YcrtaHOBKa cuctemHoro umnegaxca Z0.
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dopmat gna Kaxaoro rpapuka MoxKeT bbiTb BbiOpaH MHAMBUAYaNbHO. paduk, ana
KoToporo BblbupaeTca d¢opmat, [oMkKeH ObiTb npeaBapuUTenbHO BblIOpaH Kak
aKTUBHbIN (CM. N. Bbibop aKTMBHOro KaHana v rpaduka).

Ona Bbibopa ogHoro n3s dopmaTtoB Amarpammbl BonbnepTta-
CMuTa HaXXMUTE NPOrpamMMHbIE KHOMKMU:

BonenepT-CHUT

MNor [ ®aza ®opmar > Bonbneprt-Cmut

M | Dasa 3atem BbibepuTe HeobxoaMMbIN GOpPMaT COOTBETCTBYHOLLEN
NPOrpaMMHOM KHOMKOW:

Pean | MHum e Jlor/®a3a — amnantyaa B forapudmmyeckom macwrabe
n ¢asa;

R+ e Jlnn/®daza — amnanTyaa B IMHENHOM MacwTabe un ¢pasa;

e Pean/MHumMm — peanbHas U MHUMas YacTb;

G+jB
® R-jX — nonHoe BXxogHOE CONPOTUB/IEHUE;
e G+jB — nonHana BxogHas NpoBOAUMOCTb.
CALC:FORM YcTaHaBAMBAET UK cumTbIBaeT Gopmart rpadukKa.
NPUMEYAHUE dopmat rpapuka mMoxKeT ObiTb YCTAaHOBNEH C MOMOLLbIO

MbIwm (cm. N. Boibop dopmata rpadumka).
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YcraHoBKa macwTtaba rpadpmkKa

B AaHHOM pa3gene onucbIBaeTCA, Kak HAaCTPOUTb MaclwTab oTobparkaemblx Ha 3IKpaHe
rpadpumkos.

MapameTpbl YCTAaHOBKM macwTaba 3aBUCAT OT BblbpaHHOro ¢popmarta otobpaxkeHua
AaHHbIX. N8 NpPAMOYTroNbHbIX W KPYroBbIX KOOPAMHAT MapameTpbl pasHble.
MogpobHoe onucaHWe HacTpoek MmacwTaba A1a pasnuyHbiX GOpPmMaToB CM. B M.
MacwTtab npAMOYronbHbIX KoopANHAT U MacliTab Kpyrosbix KOOPAMHAT.

Ana 06onx dopmaToB BO3MOMKHO NpUMeHeHne GYHKLMN aBTOMACLUTabMpPOBaHUS.

[ONA NpPAMOYroNbHbIX KOOPAMHAT TaK e BO3MOXHO WCMOJIb30BaHME Caeaytowmx
GYHKUMN:

® aBTOMaTUYECKOro BbI6Opa ONOPHOIO YPOBHS;

® C/ieXXeHMA 33 ONOPHbIM YPOBHEM.

YCcTaHOBKM MacwTaba OTHOCUTCA K HacTporKam rpaduKa.

B aTom pasgene TakKe onmncaHbl GYHKUMN HAaCTPOMKM NTEKTPUUYECKON 3a4EPHKKN (CM.
N. YCTaHOBKa 3/1EKTPUYECKON 3aAepP)KKM) U cmelleHna ¢asbl (cm. n. YcTaHOBKa
cMelteHns $asbl), He MMetoLLLMe OTHOLLIEHMA K YCTaHOBKe MacluTaba.
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MacwTtab npamMmoyronbHbIX KOOPAUHAT

MacwTab npAMOYrosibHbiXx GOPMaTOB YCTAHAB/MBAETCA C MOMOLLbI CAEAyHOLLUX
napameTpoB (CM. pUCYHOK HUXKe):

® LIeHa AeNIeHUs CETKMU;
® BE/IMYNHA OMOPHOTO YPOBHS;
® M0JIOXKEHME ONMOPHOM INHUMK;

® YNUCN0 AENEHUNIN CETKMU.

JeneHwuA
1
By CETHW
9
LeHa geneHwA t g
7 MNonoxeHne
e / ONOPHOM
= AMHHUMN
OnopHibi i ) c
YPOBEHb
4
3
2
1
&

PucyHok — Macwtab npaMoyronbHbIX KoopauHaT

MacwTtab gna Kaxkgoro rpaduKka moxKeT bbiTb BblibpaH MHanMBUAYyanbHo. Mpaduk, ana
KOTOporo BbibMpaeTca macwTtab, [o/KeH ObiTb npeaBapuTenbHO BblOpaH Kak
aKTUBHbIN (CM. N. Bbi6op aKTMBHOro KaHana v rpadumka).

ﬂ,l’lﬂ YCTaHOBKWM UEHbl AENEHUNA HaXMUTE nNporpammHbie
KHOMKW:

MacwTab > MacwTtab

MacwTah
10 nB/nen
DISP:WIND:TRAC:Y:PDIV YCTaHaBAMBAET MW CYMTbIBAET MaclwiTab rpaduka.
OnopH. yposeHs ONA yCTAaHOBKM OMOPHOrO YPOBHA HaXXMuUTe NporpammHblie
0.ab KHOMKMU:

MacwTtab > OnopH. ypoBeHb
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DISP:WIND:TRAC:Y:RLEV YcTaHaBAmBaeT  MAM CUMTbIBAEeT  3HauyeHue
OMOPHOro YPOBHSA.

ONOpHaR AN [Nns yCTaHOBKM MOJIOKEHUSA OMOPHOM JIMHUM HAXKMUTE
5 NPorpaMmMHble KHOMKMU:

Macwrab > OnopHas AMHUA

DISP:WIND:TRAC:Y:RPOS YcTaHaBAMBaeT WAU  CYUTbIBAET  MNOJIOXKEeHue
OMOPHON NUHUMN.

Nleneni [na ycTaHOBKM uucna geneHuin rpaduka Haxmute
10 NPOrpaMMmMHble KHOMKMU:

Macwrab > fleneHui

NMPUMEYAHWE — YcTaHOBKA YMCNO AENEHUMA BAUAET Ha BCE
rpaduKmn KaHana.

DISP:WIND:Y:DIV YcTtaHaBamBaet nnm CYUTbIBaAET 4ymncno OeneHnm

BEPTUKA/NIbHOW LWKanbl rpadumka.

NMPUMEYAHUE Macwtab rpaduKa, 3HAYeHWe OMOPHOro YpPOBHA U
NONOXEHNEe ONOPHOro YPOBHA MOXHO 33a4aTb C MOMOLLbIO
Mbiwn (cMm. n. BbICTpas yCTaHOBKA MNapameTpoB KaHaja
MbILLbIO).
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MacwTtab Kpyrosbix KoopanUHaT

MacwTab nonapHon auarpammbl U anarpammbl Bonbnepta-CmuTta yCTaHaBNMBaETCS
yKasaHMeM paauyca BHELIHEN OKPYKHOCTU (CM. PUCYHOK HUKE).

Macwmab Macwmab

lNonApHan Axarpamma Anarpamma Bonbnepra-Cmnta

PucyHok — MacwTab Kpyrosbix KoopauHaT

MacwTtab ana Kaxkaoro rpaduKka MoxKeT bbiTb BbibpaH MHanBUAyanbHo. Mpaduk, ana
KOTOporo BblibMpaeTca macwTtab, AoMKeH ObiTb npeaBapuTenbHO BblGpaH Kak
aKTUBHbIN (CM. N. BbibOp aKTMBHOroO KaHana 1 rpaduka).

[ns ycTaHOBKM MacliTaba KpPyroBbiX KOOPAMHAT HaxXmuTe
NPOrpaMmMHbIe KHOMKW:

MacwTab > MacwTtab

DISP:WIND:TRAC:Y:PDIV YcTaHaBAMBaAET WM CUMTbIBAaeT macwTtab rpaduka.
Ona Kpyrosbix ¢opmaToB yCTaHaBAMBAET 3HayeHue
N3MepAeMOon BeIMYMHbI B MOSIHOM LUKane.
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dyHKUMA aBTOMAcWiTabupoBaHma

®PyHKUMA aBTOMACLWITAabMPOBAHMA HaCcTpamMBaeT MacwTab aKTMBHOro rpadmka wunu
BCEX FPadMKOB aKTMBHOrO KaHana TakMm obpasom, 4tobbl rpaduk mnsmepsaemon
BE/IMYNHDBI NONTHOCTbLIO YKNAABIBANCA B AMarpammy, 3aHMmasn 60nbluyto ee 4acTb.

B npAmoyronbHbix KoopauHaTax pyHKUMEN NOACTPaMBAOTCA ABa NapameTpa: LeHa
AENEHMA U ONOPHbIN YPOBEHb. B KPyroBbix KOOpAMHATaX aBTOMaTUYECKN BblbupaeTcs
paanyc BHELLHEN OKPYMKHOCTM.

[ns aBTOMaTM4yeckoro Bblibopa macwTaba aKTMBHOro rpaduka
HaXXMUTe NPOrpPaMmmHble KHOMKW:

MacwTab > ABTO macwiTtab
ABTOD MacwTah

[na aBTomaTuMyeckoro Bblbopa MacwTaba Bcex rpadpukos
AaKTMBHOIO KaHana HaXXMMUTe NMPOrpammHble KHOMKM:

ABTO MacwTah

MacwTtab > ABTO MmacwiTab Bce

DISP:WIND:TRAC:Y:AUTO BbImosHAET aBTOMATUYECKYIO HAaCcTPOMKY macwTaba
rpaduKa.
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dyHKLMNA aBTOMATUYECKOro Bbi6opa ONOPHOro ypoBHA

[JaHHaa ¢yHKUMA aBTOMATUYECKM BblOMPAET OMOPHbLIA YPOBEHb B MPAMOYTOJIbHbIX

KoopauHatax. [locne npumeHeHUs OYHKUMKU TpaduK U3MeEpPAEeMOn BEeNNYUHDI

M3MEHAET BEPTUKA/IbHOE MOJIOXKEHME TaK, YTOObl CpeaHUIA YPOBEHb MPOXOAMA NO
LUEeHTpY rpaduka. LleHa aeneHuns He nsmeHaetca. PyHKUMA MOXKET ObITb MPUMEHEHA K
aKTUBHOMY rpaduKy MM KO Bcem rpaduKam akTUBHOIO KaHana.

[ns aBTOMaTM4eckoro BblIbOpa OMOPHOrO YPOBHA AKTUBHOTO
rpaduKa HaXXMUTE NPOTrPaMMHbIE KHOMKMU:

) MacwTab > ABTO ONOPHbIN YPOBEHDb
ABTO ONOPHBIA

YPOBEHb

DISP:WIND:TRAC:Y:RLEV:AUTO

BbinonHset aBTOMATMYECKUN NMOUCK
OMOPHOro YPOBHA ANA rpaduka.

P — [lna aBTOmartuyeckoro Bbibopa

ONOPHOro YPOBHS  BCEX
YDpoBEHE BCE

Fpad)VIKOB dKTUBHOTO KaHa/1a HAXKMUTE NPOrpamMmmHblie KHOMKU:

MacwTab > ABTO ONOpHbIii ypOBeHb BCe
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DYHKLUUA CnexxeHUs 3a ONOPHbIM YPOBHEM

®OYHKUMA CNeXKeHUss aBTOMATMYECKM BbIOMPAET ONOPHbIA YPOBEHb B MPAMOYTO/bHbIX
KOOpAMHATAX NOCNe KaXKAoro CKaHMPOBaHUA.

Mocne BKAOYEHUs AaHHOM GYHKUMKM — rpaduK M3MepAeMoi BeNYMHblI U3MEHseT
BEPTUKANbHOE NOJIONKEHNE NPU KAXKAOM CKaHMPOBAHMU TaK, YTOObI CpeaHUii ypoBEHb
NPOXoAuN MO YCTAaHOBNEHHOMY 3HAYEHMIO: MAKCMMaNbHOMY, MWHUMA/IbHOMY,
cpeaHemy, nMb0o No 3HaYeHMI0 aKTUBHOIO MapKepa. LieHa aeneHna He nameHsaeTcs.

lpaduK, [NA  KOTOPOro WUCMONAb3YEeTCA AaHHaA  OYHKUMA, [40MXKeH  OblTb
npeABapuUTebHO BbIbpaH Kak aKTUBHbIN (CM. N. Bbibop akTMBHOro KaHana v rpadmka).

[na BKNOUYEHMA/OTKNIOUYEHUSA CEKEHWNA 33 ONOPHbLIM YPOBHEM

MacwTah
Ha*KMMUTE NPOrpamMMHbIe KHOMKMU:
CreseHme o, Macwrab > CnekeHue on. ypoBeHb > [Bka. | OTKA.]
YPOoBEHE
OTrA.

TN CnEweHra [ns BbI6Opa TUMA CNEKEHUA HAXKMUTE MPOrPaMMHbIE KHOMKMU:

Makc.

MacwTtab > Tun cnexeHue
L] Maric,
Bbibepute HEOO6XOAMMbBIN TUN CAEKEHWUS COOTBETCTBYHOLLEM
P NPOrpaMmHON KHOMKOM:
e MakKc. — MaKCMMa/ibHOe 3Ha4YeHue rpaduKa;
MuH.
e LleHTp — cpeaHee 3HavyeHMe rpaduKa;
AKT. MEDKED ¢ MuH. — MMHMMaNIbHOE 3HaYeHMne rpaduKa;

o AKT. MapKep — 3Ha4YeHne aKTUBHOIoO MmapkKepa.
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YCTaHOBKA 3/1IEKTPUUYECKO 3a4ePXKKU

DYHKLMA 31EKTPUYECKON 3a4EPHKKN MATEMATUUYECKM KOMMEHCUPYET INEKTPUYECKYIO
onvHy WY, 3Ta QyHKUMA NO3BONAET YAY4YWWUTb pPaspelleHne npu MU3MepeHnn
OTKNOHEHMN Pa3bl OT TMHENHOMN.

loboe NY nmeeT He HyneByl 3NEKTPUYECKYIO OJIMHY, YTO NPUMBOAMT K BbicTpomy
M3MeHeHUo ¢dasbl B MOJIOCE YACTOT. ITO 3aTPYAHAET onpeneneHue JIMHEMHOCTU
$a30BOro OTKAMKA. PYHKLUMA INEKTPUYECKOM 33a4EP*KKM KOMMEHCUPYET JIMHENHbIN
¢daszoBbih caBur B MY, 3KBMBANEHTHbIN BPEMEHU 3a4€pPKKWU. JIMHEMHAs 3aJeprkKa
HabupaeTca Tak, YTOObl NOCTOAHHbLIA HaK/MOH ¢a3bl 6biA yaaneH us rpadpuka ¢asbl, u
3TOT rpaduK nepectan 6biTb B OCHOBHOM NMHEMHbIM. OcTaBlueecs U3SMEHEHME — 3TO
OTK/IOHEHME OT /IMHENHOM @a3bl, KOTOPOE MOMKeT ObiTb pPaAcCMOTPEHO Npwu
yBenmyeHun macwraba rpapumka.

Ecnn 3HauyeHMe 3N1eKTPUMUYECKOW 3a[ep*KKM OTAMYAeTCcA OT HyAndA, 3HayeHue S-
napametpa byaeT CKOPPEKTMPOBAHO B COOTBETCTBMM CO CaeaytoLLein popmynon:

S = Smeas el2m it

’

roe f— yacTtoTa, 'y,
t — aneKTpuYecKan 3a4eprkKa, C.

BennumnHa anekTpuyeckon 3a4epKKM 3a4aeTca B cekyHaax. Ecnv napameTp BBoanTCA
KaK 9KBMBAaNEHTHaA A/IMHA, TO BE/IMYMHA MOMKET 3a4aBaTbCA Ha BblbOp B MeTpax,
dyTax unm aromax. Mpu MCNoNb30BaHUU 3KBUBANIEHTHOM A/IMHbI BO3MOXEH Bbl6Op
cpeapl (KoakcManbHaa UAM BOMIHOBOA), KO3dPUUMEHTA 3aMe/IeEHNS U KPUTUYECKOM
4acToTbl BO/MIHOBOAA. Mpu BBEAEHUM 3HAYEHUA A/IMHbI aHANM3aATOP aBTOMATUYECKMU
NepecUYnTbIBAET €ro B 3aZIEPKKY.

KoaddunumeHT 3amenneHma — 3T0 OTHOLIEHME CKOPOCTWU PACcNpPOCTPaHEHMA CUTHaNa B
JIMHUW Nepeaayun, K CKOPOCTM 3TOr0 CUrHana B BaKyyme, aBnaetca KosadppuumeHTom,
CBA3bIBAIOLLUM 3/IEKTPUYECKYHO 3a4EPHKKY U PUIMYECKYIO O/IUHY TUHUMN.

KpMTW‘IECKaﬂ 4aCToTa BO/ZIHOBOAAQ — 3TO MWHMMaAJZIbHAA Y4acCToTa A/214 BOJZIHOBOAaA
KOHKPETHOro ce4yeHuna, Hnxe KOTOpOVI pacnpocCTtpaHeHne aHeprmn sa0/,ib BOJIHOBOAA
HEBO3MOXHO.

dNeKTpuUYecKan 3aZeprKKa yCTaHaB/MBAETCA MHAMBMUAYANbHO A4J1A KaxkAoro rpaduka
(4To NPUHLMNNANBHO OTAMYAET 3TOT METOA OT MeToda VA/IMHEHUA nopTa). MNpaduk,
ONA KOTOPOro WCMo/Ab3yeTca [AaHHaa ¢YHKUMA, OO/IKEH ObiTb NpeaBapuTeNibHO
BbIOpPaH KaK aKTMBHbINM (CM. N. BbibOp aKTUBHOro KaHana u rpaduka).
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ﬂ,/’lﬂ BBO4a BE/INYUHDI 3I'IEKTpM‘-IeCKOI‘;I 3a4EPHKKN HaXXMute
nporpamMmmHbie KHOMKKU:

3n. 3agepwKa

Macwtab > 9. 3ageprKKa > . 3apeprKKa

3N, 3anepEKa
Oc
CALC:CORR:EDEL:TIME YcTraHaBnuBaeT nnun CYUTbIBAET 3Ha4yeHue
3N1EKTPUYECKON 3a4EPHKKMU.
AvcTanLe Onsa BBOAA@ 3HAYEHUS SKBUBAJIEHTHOW A/IMHbI  HaXMUTE
Om NPOrpPaMMHbIE€ KHOMKMU:
Macwtab > In. 3aaeprKKa > AuctaHums
CALC:CORR:EDEL:DIST YcTaHasnusaer nnm cynTbIBaEeT 3HauYeHue

9KBMBAJIEHTHOM ANVUHbI.

Ef. AMCTaHLAM Ona BBOAA e€OMHUL, W3MEPEHUs 3SKBUBAJNIEHTHOM  AJINHbI
MeTp HaXXMWUTE NPOrpaMMHble KHOMKMU:
. MeTp MacwTab > 9n. 3ageprKKa > Ea. gucraHumm
oyt Bbibepute Heobxoanmyto eauHuuy n3mepeHus

COOTBETCTBYHOLLEN NPOrPAMMHOMN KHOMKOM:

Jaltalr ] e MeTp
o OyT
e [lioiim
CALC:CORR:EDEL:DIST:UNIT YCTaHaBAMBaeT WM  CUYUTbIBAET eduHULbI
M3MepPeHna 3KBUBANEHTHOMN ANHbI.
- [na BBOAA TUMA NMHUM Nepesayn HaXKMuTe NPorpammHble
Koakoman KHOMKMW:

MacwTab > 9n. 3ageprKKa > Cpeaa > [Koakcuan | BonHosog)

CALC:CORR:EDEL:MED YcTaHaBAMBAeT WAM  CYUTbIBAET TWUM  JIMHUM
nepegaum.
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Kosd. 3aMenneHms Ona BBOoZA 3HayeHMA KO3pPUUMEHTA 3aMe/IeHUA HAXKMUTE
1 NpPorpaMmmHble KHOMKMK:

Macwrab > 9. 3ageprKKa > Koad. 3ameaneHus

CALC:CORR:EDEL:RVEL YcTtaHaBnmsaet nnm CYMTbIBAET  3HauyeHue
KoadPuUmeHTa 3amenneHuns.

Fip BonHoBoAa Ona BBOAA 3HAYEHMA KPUTUYECKOM YacToTbl BOJIHOBOAA
0y HaXXMUTE NPOrpamMHbI€ KHOMKMK:

Macwrtab > 9. 3apepKKa > FKp BonHoBoAa

CALC:CORR:EDEL:WAV:CUT YcTaHaBAMBaeT WM CYUTbIBAeT 3HayeHue
KPUTMYECKOW 4acTOTbl BOJIHOBOAA.
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YcTaHOBKa cmelleHuA ¢a3bl

PyHKUMA cmeweHma ¢asbl gobaBnseT NOCTOAHHOE cMmelleHWe K ¢ase rpaduka.

BennumHa cmeweHna ¢asbl B rpagycax 3agaertca MHOMBMAYANbHO AN1A KaXKAoro
rpaduKa.

lpaduK, oNs KOTOPOro 3a4aeTcs cmelleHue ¢asbl, AoMKeH ObiTb NpeaBapuTeNbHO
BblOpPaH KaK aKTUBHbIM (CM. N. Bbibop aKTUBHOIO KaHana u rpadumka).

Ona  BBOAA  BE/MYMHbLI  CMelWeHus  ¢asbl  HaxKmuTe

MacwTab
NPOrpaMMHbIe KHOMKU:
— Macwtab > Cmewy. ¢asbl
U o
CALC:CORR:OFFS:PHAS YcTtaHaBnmsaet nnm cYUTbIBaET 3HayeHue

cmeleHmsa ¢asbl.

373



dunbrpayma

B gaHHOM paszene onuCbIBaAlOTCA Pas/iNdHble Cnocobbl GUAbTPALUN, NPUMEHSEMbIE
AN ONTUMM3ALUN U3MEPEHUIA:

e cy)XeHune nosnocbl MY M3MepuTenbHbIX NPUEMHUKOB, MO3BONAIOLLNN YBEAUYNUTD
OTHOLLUEHME CUrHaN/WYyM U PaclUMPUTb AMHAMUYECKOro AMana3oHa M3MepeHun,
npu 3TOM YBE/NINYMBAETCA BpPemMs UMKAa CKaHMpoBaHWA (mogpobHee cm. n.
YcraHoBKa nosocbl MY);

® yCpeaHeHWe pe3y/ibTaTOB M3MEPEHUs 33 HECKO/IbKO LMKI0B CKaHMPOBaHUS,
NoO3BO/IAIOLLLEE YBENMUYNTDb OTHOLLEHME CUTHAN/LIYM N PaCLUIMPUTL ANHAMUYECKUIA
AManas’oH  U3MepeHWn. YcpedHeHMe He  yBeAMYMBaeT BpPemMs  UMKANa
CKAHMPOBaHMA, HO pe3y/bTaT YyCPeAHEHWs AOCTUraeTcas Mocae BbIMNOJIHEHUS
3a[1aHHOrO KOJINYECTBa LUMKIOB CKAaHMPOBAHUA, YTO MPUBOAUT K YBENYEHUIO
obuwero BpemeHn namepeHus (cm. n. YcTaHoOBKa ycpeaHeHus);

® Cr/1aXKMBaHWE CKOMb3ALWIMM OKHOM MO coceAHMM Toukam. CrnaxkusaHue He
M3MEHAET AMHAMMYECKUA AMana3oH M3MEPEHWM, HO YMEHbLUAEeT LyMOoBoe
n3nyvyeHume curHana. Metog MmosKeT UckaxkaTb popmy rpadumka (cm. n. YcTaHOBKaA
CrNaKMBaHMA).

Ha pucyHKe HUXKe NoKa3aH npumep NPUMEHEHMA Pa3INYHbIX METOA0B GUNLTPALUM K
curHany: nonoca MY ymeHbwaerca B 10 pas3, KoOIOOUUMEHT yCcpeaHEeHus
ycTaHaBnuBaeTca paBHbiM 100, a crnarkuBaHMe NpuMeHsieTca ¢ anepTypoi 2%.

McxogHobii
rpaduk

CrnaxueaHve

| J"II'
hlhi |||| 1Ih'||| " ) nosocw MY

YopegHeHwe

CyeHue

PucyHok — CpaBHeHMe MeToa0B GUAbTPaLUN
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YcraHoBKa nonocbi MY

Hactpoiika napametpa nosoca MY onpeaenaer nonocy NponyckaHUa nsmepuTebHbIX
NPUEMHMKOB. 3Ha4YeHune nonockbl MY BbibMpaeTca ns cnegytowero paga: 1 My, 1,5 ly,
2Tu,30My,5MTy, 7Ty, 10 Ty, 15 Ty, 20 My, ... 1 MMy, 2 MTu. MakcMmanbHoe 3Ha4YeHue
nonocsl MY 3aBUCUT OT MOAENM aHANM3ATOPA (CM. TEXHUYECKUE XapaKTEPUCTUKKN B M.
Cepuu npnbopos).

CykeHue nonocbl nponyckaHua MY yBennUMBAET OTHOLWEHWE CcUrHan/wym w
pacwmpaeT AMHAMUYECKUA AMana3oH M3MepeHun, Npu 3TOM yBeMYMBAETCA BpemsA
namepeHuma. Cyxkerune nonocol MY 8 10 pa3 npuBOANUT K YBEIMYEHUIO ANHAMUNYECKOTO
AnanasoHa uamepeHuin Ha 10 ab.

OnucbiBaembii  MeTog, YCTaHOBKM nosockl MY  mMoxeT ucnonb3oBaTbcs AnA
CErMEeHTHOro CKaHMPOBaHUS, B C/ly4ae YCTAaHOBKM oAMHaKoBOW nosiockl MY ana Bcex
CermeHToB. [n1A yCTaHOBKM MHAMBUAYANbHOM WMPUHBLI MY ANs KaXKaoro cermeHTa cm.
n. PenaktnposaHme Tabanupbl CErMEHTOB.

Monoca MY ycraHaBnMBaeTcA WMHAMBMAYANbHO ANA KaXAoro KaHana. KaHwan, gns
KOTOPOro ycTaHaBaAuBaeTca nonoca MY, gonkeH 6bITb NpeaBapuUTeNbHO BblIbpaH Kak
aKTUBHbIN (CM. N. Bbibop aKTMBHOro KaHana v rpaduka).

ﬂ,l’lﬂ BBO4a Be€NNYNHbI MOAOCDHI MY Haxkmute nporpammHble
KHOMKW:

DUNETpauma

®dunbrpayua > NMonoca NY

Monoca M4

10 KTy
SENS:BAND YCcTaHaBAMBAET UM CYUTBIBAET BENMYMHY nonocol MY.
(SENS:BWID)
NMPUMEYAHWE YctaHoBKa nonocbl MY MmoXKeT ObiTb BbINOAHEHA C

MOMOLLLbIO MbIWK (cM. N. YcTaHoBKa noaockl MY).
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YcTaHOBKa ycpeaHeHusA

YcpeaHeHne NpouM3BOAUTCA B KarKAoOW TOUYKE W3MEPEeHWUs 338 HECKOJIbKO LMKIO0B
CKaHUpoBaHuA. C KaxKabIM HOBbIM LMKIOM YBENNYMBAETCA OTHOLWIEHME CUTHaN/LYM U
paclwMpseTca AMHAMWYECKMMA Auana3oH WU3MepeHua. YcpeaHeHWe He BHOCUT
HE/IMHEMHbIX MWCKa*KeHWn B pe3ynbTaT WM3MepeHUn. Pe3ynbTaT  ycpeaHeHuA
QHaNoOrM4yeH cy*KeHuto nonocol MY.

YcpeaHeHne B KaXKAOW M3MepAeMOMN TOYKe MPOM3BOAUTCA 33 HECKONbKO LMKIO0B
CKaHUPOBAHMSA B COOTBETCTBMU CO cneaytowen ¢popmynon:

M.

l

S, i=0

1 S, . L
Mi=(1—;)~Mi_1+;l, [ >0n=min(+1, N)’

rae Mi — pesynbrar ycpesHenus Ha i — LuKe CKaHMPOBaHWS,

Si — 3HaueHve M3MEepPAEeMON BeNMYUHbI (S-napameTpa) Ha [ — UUKAe
CKaHUPOBaHMA,

N — 3apaHHbIn dakTop ycpeaHeHuns oT 1 go 999, yem Bbiwe GaKToOp, TEM
CUNIbHee CTeneHb ycpeaHeHuA.

Mpu BKAOYEHHOW GYHKUUKN yCPeaHEHNA B CTPOKE COCTOAHMA KaHasna oTobpakaercs
TeKylLee KONMYECTBO UTepaunin n GpakTop ycpeaHeHusn, Hanpumep «9/10». Mpouecc
yCpeaHeHMs CYMTAEeTCA YCTaHOBMBLLUMMCS, KOorga 06a yncna pasHbl.
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YcpeaHeHue BbIMOHAETCA MHAMBUAYANbHO 418 KaXXAoro KaHana. KaHan, B KOTopom
NPOn3BOAMUTCA yCpeaHeHMe, AoMKeH ObiTb NpeaBapuTeNibHO BbIOPAH KaK aKTUBHbIN
(cm. n. Bbibop aKTMBHOro KaHana v rpaduka).

DUNETPaUMA

Ana  BKAOYeHUA/OTKAOYEHMA  QYHKUMKM  yCcpeaHeHUs
HaXXMWUTE NPOrpaMMHble KHOMKMU:

dunbrpauua > YcpegHeHue > [BKn. | OTKA.]

YepeaHeHwe
OTrn.
SENS:AVER BK/1/OTKN dyHKUMIO yCpeaHEeHUS.

Ana YCTQHOBKM ¢daKTopa ycpegHeHuA HaXXmuTe

DunsETpauma
NpPorpaMmmHbie KHOMKMU:

— . dunbrpayuma > PakTop ycpea,.
10

SENS:AVER:COUN

YCTaHaBAMBAET UM CUUTLIBAET GAKTOP yCPeaHEHUS.
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YcpegHawwWwmia Tpurrep

®yHKUMA yCpeaHAOLWEero TpMrrepa B/MAET Ha KaHabl, B KOTOPbIX BKAtOYEHa QYHKLMA
ycpeaHeHusa (cm. n. YcTaHOBKA ycpeaHeHws). Mcnonb3oBaHMEe yCpeaHsoWwero
Tpurrepa No3BOJIAET BbIMNOJIHUTb YCPEAHEHME B KaHa e Mo OAHOMY CUTHaNy TpuUrrepa.

Yepeansatouum 3HaueHue

Tpurrep

OTKn He3aBucMMO OT COCTOAHMA  PYHKUMWU  yCcpegHEeHUA
KaHana, OAWH CUrHan TPUIrepa Bbi3bIBAET BbIMNOJIHEHUE

[no ymonyanuio] O4HOro uMKna msmepenuna. Echm ycpegHeHne B KaHane
BK/IIOYEHO, 419 3aBepLlleHuA ycpeaHeHusa notpebyertca N
curHanos Tpurrepa (rae N — daktop ycpegHeHus).
CurHan  Tpwurrepa He  cbpacbiBaert pe3ynbTaT
npeablayLLero ycpegHeHus.

Bkn [nA KaHana ¢ BKAKOYEHHbIM yCpeAHEeHWEeM OAUH CUTHan
Tpurrepa Bbi3biBaeT BbiNnosHeHWe N LMKAOB M3MepeHuA
(rne N — do¢aktop ycpeaHeHus). Kaxgpld curHan

TpUrrepa 3anyckaeT HOBbIA NOJHbIA LWMKA YCPeaHEHUA B
KaHane, pe3ynbTaT npeaplayLero ycpeaHeHus
cbpacbiBaeTcs.

®OyHKUMA ycpeaHAWMiA Tpurrep yaobHa B COYETAaHUU C BHEWHWM, NMPOrPaMMHbIM
WAW PYYHbIM WCTOYHMKOM 3anycka. Korga 3ta ¢yHKUMA BKAKOYEHa, pe3ynbTar
YCPEeAHEeHUsA [AO0CTUraeTcs No OAHOMY CUrHany Tpurrepa. YcpegHeHue npu 3Tom
HauMHAETCA 3aHOBO, 4TO MCK/IOYAET BAWAHME Mpedplaywmx  M3MepPeHun,
NPOBEAEHHbIX aHa/NM3aTOPOM A0 NpuUxXoda CurHana Tpurrepa. [porpammHble
KOMaHAbl OXKMOAHUA OKOHYaHWUS UMKNa mamepeHua *OPC?, *WAI cpabaTbiBatoT no
3aBEPLUEHMIO YCPEeAHEHUS.

Korga ncnonb3yeTca BHYTPEHHU UCTOYHUK TPUITEPA, PEKOMEHAYETCA OTKAKYUTbL 3Ty
bYHKLMIO, TaK Kak B 3TOM cayyae ByayT NpoucxoamTb nNepuoavyeckme nepesanycku
ycpeaHeHus.

NMPUMEHAHME BK/IIOYEHHbIA TaKT BHEWHEro TpuUrrepa Ha TOYKY, UMmeeT
npuopuTeT Hag, GyHKUMEN ycpeaHatouero Tpurrepa. B atom
cnyyae ANAa  3aBeplleHWa  ycpeaHeHua  noTpebyerca
KONIMYECTBO CUrHaNOB TPUrrepa, PaBHOE KOAMYECTBY Touek
N3MepPeHNsA, yMHOXEHHOMY Ha KO3PPUUMEHT yCpeaHEeHMA.
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NMPUMEYHAHUE

chHKLI,MFI ycpeaHAKLWeEro Tpurrepa He BANAET Ha KaHanbl, B
KOTOPbIX HE BKAKOYEHO YyCpeaHeHue. Ecnn oaHOBpPEeMeEeHHO
OTKPbITO HECKOJIbKO KaHa/10B, OAWH CWUTHan TpuUrrepa
3aNyCKaeT UUKN U3MepeHna, B KOTOPOM KaHaabl C
BK/NIIOYEHHbIM YyCpeaHEHNeEM WU3MepPAKTCA MHOTOKpPaTHO, a
KaHanbl C BbIKZKOYEHHbIM  YCPEOAHEHMEM  USMEPAIOTCA
O4HOKPATHO.

Ana  BKAOYEHUA/OTKNOUEHNA  GYHKUMM  yCpeaHAoLWEero

DPUNETPaEWMA
TpuUrrepa HaKMumTe NPorpamMmMHbIe KHOMKMK:
— dunbrpauua > Ycpepq. Tpurrep [Bkn | OTkn]
OFF
TRIG:AVER BK/1/OTK/T dyHKUMIO yCcpeaHsatoLero Tpurrepa.
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YcTaHOBKa crnaXuBaHusa

CrnaxkuBaHue ycpeaHseT U3MepPeHUsa COCeaHMX TOYEK rpadmuKa CKONb3ALLMM OKHOM.
LLinpurHa okHa (anepTypa) 3a4aeTca B NPOLLEHTAX OT YMCa TOYEK rpadumKa.

CrnaxkuBaHue COXpaHAET CpeaHMN ypoBeHb rpaduKa, YMeHbLUaa LWYyMOBbIe BbIOPOCHI.
BmecTe ¢ nogaBneHMEM LUYMOB Cr/ia)KMBaHME MOXKET UCKaxkaTb dopmy rpaduka,
Hanpumep, BCMIECK HAa rpaduKke MOMKET CyLLEeCTBEHHO M3MEHMUTBLCA WAN UCYE3HYTb.
CrnakuBaHvMe He YyBE/NNMYMBAET AMHAMWYECKUI AMana3oH M3MepeHua WU He
YBE/MYNBAET BPEMS U3MEPEHUA.

CrnakuBaHue yCTaHaBAMBAETCA UHAMBUAYANbHO ANA Ka)kAoh Tpaccbl. Mpaduk, ana
KOTOPOro YCTaHaB/AMBAETCA Cr/aXKMBaHWE, AOJIKeH ObiTb nNpeaBapuTeNbHO BblbpaH
KaK aKTMBHbIN (cm. n. Bbibop aKTMBHOro KaHana 1 rpaduka).

ﬂ,l’l‘r‘l BKAKOYEHNA WU OTKJIHOYEHUA (byHKLI,MVI CrnaxXmeaHumA

DUNETPauMa
HaXXMUTe NPOrpPaMmmHble KHOMKW:
®dunbTpauma > CrnaxkusaHue > [Bka. | OTKA.]
CrnamuBaHne
OTrA,
CALC:SMO BK/1/OTKN dyHKUMIO crnaxmnsaHma rpadmka.
P —— [Ons  yCTAaHOBKM  anepTypbl  CrAAXKMBAHWUA  HaXMuUTE
1% nporpammHble KHOMKMW:
dunbrpauyma > Aneprypa cra.
CALC:SMO:APER YcTaHaBNMBAET UM CYUTLIBAET anepTypy CrAaXKMBaHMA.
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bbicTpana ycTaHOBKA NapameTpoB KaHa/1la Mbl LU bIO

B aTom pasgene onucaHbl onepauuu C Mbilbto, MO3BOMAIOWME NErKO U ObICTPO
YCTAHOBUTb NMapaMeTpbl KaHana. B OKHe KaHana npu HaBeAeHUW Kypcopa MbIWKN Ha
nosie, NO3BONAIOWEE WM3MEHWUTb MNapaMeTp KaHaja, 3HAYO0K YKasaTens Mblwu
U3MEHAETCA, YKa3blBas PEXUM PedakTUPOBaHMA. B TEKCTOBLIX M UYMCNOBbLIX MONAX
PEXUM pelaKkTUpoBaHMA 0603HaYaeTca NOAYEPKHYTbIMU CUMBOJIAMMU.

NMPUMEYAHUE Onepauum C MbIWbIO, OMNMUCAHHbIX B JAAHHOM pasgene,
MOMOralT HAcTpouTb Hambonee 4acTo UCNOAb3yemble
napameTpbl KaHana. [octyn Ko BcemM OGYHKUMAM KaHana
OCYLLLECTBAAETCA Yepe3 NaHeNb NPOrpaMmMHbIX KHOMOK.

Ha PUCYHKAX HUXKE NMOKa3aHbI O6'beKTbI, ynpasademble€ MblLbIHO.

AxTMBHbIA Mameprembii  @opmar Macwrab 3HaueHne
rpadmk NapameTp rpaduka rpaduka ONOPHOW AMHMK

Cpadum/Kanan, ~Crumyn AOTknuk  M¥omkauwa Kanubposka Mapt

Maciwrab
rpaduka

NonoxeHwne
ONopHOM
AUHWAK

IHaueHHe
ONopHON
AUHHMA

=40 . 00
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PucyHok — HacTpoiKa napameTpoB Ha BEPTUKA/IbHOW OCU M3MEePSAEMbIX 3HAYEHWI

Hauano UexTp