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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 COAEPXKMUT OMUCAHUE YETbIPEX-MOPTOBLIX MOAENEN aHA/IN3aTOPOB,
paboTalowmx noa ynpasnaeHnem nporpammHoro obecneveHma S4AVNA (Bepcua
nporpammHoro obecneyeHus 22.3.2):

C1409 C2409 €4409 OBb30P-808/1

C1420 C2420 C4420

PaboTa c aHanM3aTopamMm U UX TEXHUYECKoe 06CNyKMBaHME A0/IKHbI OCYLLECTBAATLCA
KBa/IMPUUMPOBAHHBIM  MEPCOHA/IOM C MH)XEHEpPHOM MOArOTOBKOM, WMEKLWMM
Haya/ibHble HaBblkM No paboTe ¢ ycTporictBammn CBY 1 nepcoHanbHbIM KOMMbIOTEPOM.

npe,Cl,I'IpVIHTVIe-VBI'OTOBVITenb ocTaBnAeT 3a coboit npaso, He yBeAOMNAA I'IOTpE6VIT€fI‘r'|,

BHOCUTb B KOHCTPYKUUNIO N AOKYMEHTALUUIO VI3ME|3I/IT€I'I€I‘/JI M3IMEHEHUA, HE BAMAKOLWLNE
Ha UX HOPMUNPOBAHHbIE METPOZTOTUYHECKNE 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.

37



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

Ymncno KaHanos

Yucno rpadumkos

MamaTb rpadpuKos

dopmatbl rpadpmkos

S11, 512,513,514
S21,522,523,524
S31, 532,533,534
S41, 542, 543, S44

AB6CONIOTHAA MOLLHOCTb MadaloLLMX, OTPaMKEHHbIX WAU
nepeaaHHbIX Yepes uccieagyemoe yCTPpoMCTBO CUTHAOB.

MocTosiHHOE HanpPsXKeHME, CUHXPOHHO M3MEepPeHHOEe 418
Ka)KAOW TOYKM YacTOTHOW pas3BepTKM (onuma ans
npubopos cepun KobanbT).

Ot 1 po 16 KaHanoB. Kaxaplh KaHan npeactas/ieH Ha
3KpaHe B BMAE OTAE/bHOrO OKHA KaHana. Kaxapin
KaHan nmeet WHOMBUAYaNbHblE HaCTPOMKM
CTUMYNMPYIOLLEro CUTrHana: YacTOTHbIM  AMAna30oH,
KO/IMYECTBO TOYEK M3MepPEeHUA, MOLLHOCTb CUTHana M

apyrue.

Ot 1 po 16 rpadMKOB AaHHbIX B KaKAOM OKHe KaHana.
lpadmkM nNpeacTaBnAlT PasnnYHble XapPaKTEPUCTUKM
nccnegyemoro  yCTPOMCTBA, BKAKOYAA  S-mapameTpbl,
abCoNOTHYO MOLWHOCTb MAZAOWMX, OTPAMKEHHbIX UK
nepefaHHbIX Yepes uccnegyemoe YCTPOMCTBO CUTHAN0B,
rpaduKM OTKAMKA BO BpemMeHHOoM obnactu, rpaduku
3aBMCMMOCTM OT BXOAHOW MOLLHOCTU U apyrume.

Ona Kaxpgoro ns 16 rpadumkoB AaHHbIX MOXKET ObiTb
CO34aHO A0 8 cBA3aHHbIX TrpPaduKOB NaAMATU ONA
nocneayow,ero CPaBHEHNA C TEKYLWMMN AAHHBIMM.

Amnnuntyaa B norapupmmyeckom MacwTabe,
aMmnNanTyga B /AMHEMHOM MacwTabe, ¢asza, ¢asa
pacClUMpeHHas, TrpynnoBoe Bpems  3anas3ablBaHus,
KO3PUUMEHT CToAYEeN BOJIHbI MO  HAMNPSAMKEHWIO,
peanbHas  4acTb, MHMMas  4acCTb, AMarpamma
Bonbnepta-CMmuUTa, NnoaApHaA guarpamma.
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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:

® HOpMaM3auma OTParKEHMA N Nepeaauu;
® N0JIHAaA oAHONOPTOBAas KannbposKa (SOL);

® OZIHOHaMNpaB/AEeHHaA ABYXMNOPTOBAA KaAMOPOBKa;
e nonHas 2/3/4-noptoBan Kanmbposka (SOLT);

e 2/3/4 TRL kannbpoB.Ka.

,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.
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MNonwuaa 2/3/4-
nopToBan KanMbpoBKa
(SOLT)

2/3/4-noptosas TRL
Kannbposka

KomnnekTbl
MeXaHU4YecKunx
KannbpoBOYHbIX Mep

ABTOMaTH4eckme
KannbpoBoYHble
moaynun (AKM)

KannbpoBoyHasa mepa
«CKONb3ALLLAA
Harpyska»

KannbposoyHan mepa
«HEeM3BeCcTHas
nepemblyKa»

Bug KanubpoBKM, WCNONb3YEMbIM MNPU  U3MEPEHUM
noNHoOn matpuupl  S-napametpos 2/3/4-nopTosBoro
ycTponcta. ObuienpuHaToe HasBaHue SOLT (Short,
Open, Load, Thru). O6n1anaeT BbICOKON TOYHOCTbIO.

Bua KanubpoBKKM, WCNONb3YEMbIA NPU  U3IMEPEHUU
noNHon matpuupl S-napametpos 2/3/4-nopToBoro
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

BbibpaTb OAMH W3  3apaHee MpeaonpeaeseHHbIX
KOMM/IEKTOB KaiMBpPOBOYHbIX  mep Pa3NUYHbIX
npoussoauTenei. Bo3MoKHO TaKxe co3aaTb

onpeaeneHva CcobBCTBEHHbIX KaNMOPOBOYHBIX Mep W
COCTaBUTb U3 MeP MO/Ib30BATE/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.
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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

N3mepeHuna 6anaHCHbIX
uenen

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.

HebanaHcHo-6anaHcHbIe npeobpasoBaHuA
MaTeMaTMYECKN MOAENNPYIOT U3MEPEHME S-NapaMeTpoB
H6anaHCHbIX Luener Ha OCHOBE pe3ynbTaToB HebanaHCHbIX
N3MEpPEHWUI, BbIMNONHAEMbIX NYTEM 06beaAnHEHMA napbl
NMOPTOB B 1IOTMYECKNIM BaNaHCHbIN NOPT.

OnddepeHunanbHoe  cornacoBaHMe  MaTeMaTUYEeCKu
mogenvpyert N3MeHeHue S-napameTtpoB npu
BMPTYanbHOM aobaBneHWW cornacyowen uenn K
6anaHcHomy nopTy, CO34aHHOMY HebanaHcHo-
H6anaHcHbIM NpeobpasoBaHMEM.

Mpeobpa3oBaHMe OMOpPHOro umneaaHca 6anaHcHOro
nopta  MaTemMaTUM4yecKM  M3MeHAeT  S-mapametpobl,
M3MepeHHble nNpu onopHOm umnegaHce Z0, B S-
napameTpbl COOTBETCTBYlOLWMNE 3agaHHOMY
NPOM3BO/ILHOMY MMNeAaHcy Zn.

U3mepeHue yCTPOﬁCTB C nepeHOCOM HacCToTbl

CkanAapHbIM meToz,
N3MeEepPEHUNS YCTPOMCTB C
NepeHoCoOM 4acToThbl

MeToa No3BONAET U3MEPATb CKANAPHbIA KO3dPuumeHT
nepegayn. Mcnonb3yerca pexuMm CMELLEHUA 4YacToTbl
MopTOB, KOrga 4actoTa nopTa MNPUEMHMKA CMeLLeHa
OTHOCUTENIbHO YacTOTbl NOPTA MCTOYHWMKA, NMO3TOMY He
Tpebyetca npMMmeHeHne BHELWHUX  CMecuTenen.
[JocTynHOCTb 3TOM  GYHKUMM  33aBUCUMT OT  MOAENM
aHanu3artopa.
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BeKkTopHbI MmeToA
N3MepPEHUNN YCTPOMCTB C
NnepeHoCoM YacToTbl

CKanApHana KannbpoBsKa
cmecutenemn

BekTopHasa kKanmbpoBKa
cmecuteneu

ABTOMaTM4ecKan
NOACTPOMKA YacTOTbl
CMeLLeHuns

Apyrune BO3MOXHOCTH

BcnomoraTtenbHbiin
MCTOYHUK

Yp06HbI rpadnyeckui
nHTepdenc

KombuHauua p[ByxnopToBOM KanubpoBKM U PYHKLUUU
NCcKItoYeHma uenu. NMo3BoiAeT N3MepATb KOMIMJIEKCHble
napameTpbl Nepeaaymn n oTparKeHus, B Tom yncne ¢asy u
B3 KoaddpuumeHta nepegaun cmecutena. Metog
Tpebyer npPMMeHeHuA OONOIHUTENbHOTO
KanmbpoBoYHOro cmecutens ¢ pUAbTPOM U reHepaTopa
4acCToTbl retepoamHa. [InA 4eTbIpexnopToBbIX MOAENEN
aHaNM3aTopoB 04MH U3 cBOBOAHbLIX MOPTOB MOKET ObITb
MCNONb30BaH KaK BCMOMOraTe/ibHbIA UCTOYHMK CUrHaNa
rerepoguHa. JlocTynHoOCTb 3TOM GYHKUMM 3aBUCUT OT
MOJeNnn aHanusatopa.

MeTog, KannbpOBKM, WMCNONb3YyEMbIA MNPU U3IMEPEHUU
CMecUTENEN B PEXMME CMELLLEHNA YacToTbl. KaanbposKa
BbIMONIHAETCA C MPUMEHEHME MEXAaHUYECKUX Mep WAun
AKM. TpebyeT nNpuMMEHEHUA BHELIHEro WU3MepUTena
MOLLLHOCTMH, NoAKA04aemoro K USB nopTy
HenocpeacTBeHHO, nMbo 4Yepe3 nepexons USB/GPIB.
[JocTynHOCTb 3TOM  GYHKUMM  33aBUCUT  OT  MOZENU
aHanusaTopa.

MeToa, KannbpoBKW, MCNONb3yeMbld MNPU BEKTOPHOM
namepeHmm cmecuteneil. KanmbpoBKa BbINONHAETCA C
npUMeHeHne mexaHu4ecknx mep unm AKM. locTynHoOCTb
3TOM GYHKUMM 3aBMCUT OT MOAENM aHa/IM3aTopa.

B pexumme cMeweHUs 4YacToTbl MNPU  BbINOJHEHUM
CKaNApHbIX M3MEPEHMA MNO3BOAAET aBTOMATUYECKMU
NoACTPaMBaTb 4YacTOTy, KOMMNEHCUpyA MNOrpeLHoCTb
YCTAQHOBKM BHYTPEHHEro reTepoamMHa B MUCCAeAyEMOM
cmecutene. [oCTynHOCTb 3TOM (QYHKUMW 3aBUCUT OT
MOJenun aHaaumsaTtopa.

3Ta YHKUMA BbIBOAUT CUTHAN MNPOrPamMMUPYyemMoro
reHepaTopa 4Yepe3 He3a[eNCTBOBAHHLIN B W3MEPEHUAX
nopT aHanusaTopa.

MHTYUTUBHO  MOHATHbIN  rpaduyeckun  uHTepdeic
nonb3oBaTens obecneynmBaer ObICTPYO M MNPOCTYHO
paboTy c aHanmn3aTopom.
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PacneyaTtKa un
COoXpaHeHue rpadpmnKos

Moppeprkka OC Linux

YpaneHHoe ynpassieHue

SCPI

Bo3morKHa pacneyaTka rpapmKoB U AaHHbIX HA NPUHTEpe
o npeasapuTesibHbIM NPOCMOTPOM. Ana
npeaBapuTeNnbHOro  NPOCMOTPA  UCMOANb3YIOTCA  TpuU
pa3nunyHbIX nporpammbl: MS Word, ycTaHoBneHHas no
ymonyanmto B  Windows nporpamma npocmoTpa
n306paxkeHunn, BCTPOEHHbIM B NPUNOXKeHUe
S4VNAmacTep neyaTu. Bce OHM No3BoONAOT
NPOCMOTPETb, COXPaHWUTb Ha JAUCKe UM pacnedvaTtaTb
rpaduKkum.

Monb3oBaTeslb MOXKET CKayaTb C CaMTa NPOU3BOAMUTENA
cneumanbHyt0o BepcuMlo  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 ynpasneHne ¢ nomouwblo KomaHa SCPI
(Standard Command for Programmable Instruments).
Mpotokon SCPl ocHoBaH Ha o0OMeHe TeKCTOBbIMMU
coobLEeHNAMN: KOMAHAbl MOCLINATCA aHanu3aTopy, B
OTBET, €C/IN NPeAyCMOTPEHO KOMaHAOWM, BO3BpaLLLAOTCA
AaHHble. MpoTtokon SCPI poctyneH Kak B OC Windows,
Tak 1 B OC Linux.

Ona poctaBkm KomaHg SCPI aHanmnsaTop Mcnonb3yeT Asa
CeTEBbIX NPOTOKO/1A Ha BblbOp:

e npotokon HiSLIP (High-Speed LAN Instrument
Protocol) 3To cneuMannsnpoBaHHbIN NPOTOKOA ANS
N3MepPUTENbHbIX MHCTPYMEHTOB. B cny4vae
ncnonb3oBaHua npotokona HiSLIP, pekomeHayeTcA
MCNONb30BaTb CTAHAAPTHYHO 6ubamnoTeky VISA.
Bubnmnoteka VISA — 370 6ecnnatHbii M LIMPOKO
NCNONIb3yeMbIA NPOrpamMMmMHbIA UHTepdenc BBOAA-
BblIBOAA B 061aCTN TECTUPOBAHUA N U3MEPEHNI;
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COM/DCOM

e npotokon TCP/IP Socket mokeT noaaep»msaTbCs
6mMbnunoTekomn VISA nnu HaNpPAMYIO
nporpammupyeTca Ha Ntobom s3bike Unn B Ntoboi
cpepne, KoTopaa noaaepxusaet TCP/IP Socket.

OucTaHUMOHHOe ynpasneHne ¢ nomouwbio COM/DCOM
(Component Object Model). MpunoxkeHne SA4VNA
copepnt cepsep COM aBTOMaTM3auUKM, KOTOPbLIN
npenocTaBAAeT NPOrpamMMHbIA UHTepdenc ANA Bbi30OBa
CcBOMX (PYHKUMUIM CO CTOPOHbI Mporpamm nosab3oBaTens.
MpoTtokon COM pgoctyneH Tonbko B OC Windows.

AsTomaTmsauma COM mcnonb3yeTca, Korga npuaoXKeHue
S4VNA v nonb3oBaTesibCKaA Nporpamma BbINOJIHAKOTCA
Ha ogHom [1K. ABTomaTtmsauma DCOM wucnonb3yetcs,
KOorga no/sb30BaTeNIbCKaA MNporpamma M MnpuaoXxeHue
S4VNA BbINONHAIOTCA Ha pas3HbiX MK, NoaKkntoveHHbIX K
JIOKaNbHOM ceTu.

ABTOoMaTusaumsa npubopa MoXKeT ObiTb AOCTUIHYTa Ha
nobom COM / DCOM-coBmecTUMOM f3blke UAU cpeae,
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.

YnpouieHHasa CTPYKTypHas CXema YeTbIPpexnopTOBbIX aHa/M3aToOpPOB NpMBeAeHa Ha
PUCYHKE HUXKe.
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Portl

HanpaeneHHbIE

PucyHok — CTpyKTypHas cxema aHanM3aTopos
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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 NpmbopoB, Kak BCMOMOraTeNbHbIN. B 4eTbipexnopToBbix Npubopax, MMeroLwmx
OBa  reHepaTtopa  MWCNbITAaTeNbHOrO  CUrHana, peanu3oBaHa  BO3MOXKHOCTb
HEe3aBMCMMOTO YNpaBAEHUA YKa3aHHbIMM reHepaTopamm.

YnpaBneHne ypOBHEM MOLLHOCTU UCNbITaTEIbHOTO CUrHaNa OCYLLECTBASAETCS
NPOrpamMmmupyembiM  aTTEHI0AaTOPOM, BXOAALWMM B CUCTEMY aBTOMAaTMYECKOW
PEryiMpoBKM MOLLHOCTM B KayecTBe BbIXOAHOMO MCMNOJIHUTENbHOIO 3J/IEMEHTa.
OcnabneHne aTtTeHioaTopa YCTaHaBAMBAeTCA B  3aBUCMMOCTM OT  3a4aHHOro
NONb30BaTeNeM YPOBHA WAW Auana3oHa YpoBHeM MolHOCTM npubopa Ha Bbixoae
M3MepPUTENbHOTO NopTa.

[na n3mMeHeHUA HanpaB/ieHUs 30HAMPOBAHUA, HeobXxoAMMOro Ana onpeaeneHus
MapameTpoB MHOronopToBbiXx MY 3a 04HO MOAKNHOYEHWE, B CXeMe NpPeayCMOTpPEH
KOMMYTATOp WMCMbITaTe/IbHOrO cUrHana. KommyTaTop nNo3BOASAET Noc/iefoBaTe/IbHO
BO BPEMEHW NoAaBaTb CUrHaNA Ha OAMH M3 NOPTOB aHanu3aTopa. J/lloboi NopT moxKeT
paboTaTb B KAYECTBE UCTOYHWUKA UAM NPUEMHUKA CUTHaNa.

55



BblaeneHne M3mepuTenbHbIX CUTHAZI0B OCYLLECTBAAETCA C MOMOLLbIO HaNpPaB/AEHHbIX
OTBETBUTENEN. ITU CUrHaNbl, COOTBETCTBYIOWME MNAJAOWEN U OTPArKEHHON (Mau
npoweawen  4yepes  uccaegyemoe  YCTPOMCTBO)  BOJIHE,  MOCTynawT B
cynepreTepoamHHbIA MHOTOKaHa/bHbIA MPUEMHUK, B KOTOPOM OCYLLECTBAAETCA MX
NepeHoC Ha NPOMENKYTOYHYIO YacToTy U dunbTpaums. NMocne GunbTpaumMm cUrHanbl
MY nocrtynatot Ha AUM, raoe npeobpasytorca B uudposyo dopmy. [danbHenwan
obpaboTka curHanos (punbTpauma, usmepeHwe pasHocTM a3, uM3MepeHue
amMmnAnTyabl) NPOU3BOAMTCA B CUrHANbHOM Npoueccope. MameputenbHble GUAbTPLI Ha
NPOMENKYTOUYHOMN YacToTe ABAAKTCA UMPPOBLIMU M UMEIOT MONAOCY NPOMNYCKaHUA KaK
YKasaHo B Tabnuvue B CMNPaBOYHbIX TEXHUYECKMX XapaKTepuctmkax B n. Cepuu
npn6opoB. MHOroKaHaNbHbIN NPUEMHUK UMEET 8 MAEHTUYHbIX KaHana npuema (no 2
KaHana Ha oauH nopt). OaMH M3 KaHanoB (onopHbi) obpabaTbiBaeT curHan
nagatouler BONHbI, BTOPON (M3MEPUTENbHbIN) — CUrHaA, npolweawuin 4Yepes
nccnegyemoe yCTPOMCTBO UM OTPaAXKEHHbIN OT ero BxoAoB. ONOpPHbIM KaHan npuema
MAN ONOPHbIM NPUEMHUK 0bo3HayaeTcs OyKBOM R C MHAEKCOM, COOTBETCTBYHOLWMM
HOMepy nopTa. M3meputenbHbld KaHan npuema UAM U3MEPUTENbHbIN MPUEMHUK
o603HavyaeTcs NaTUHCKUMUK ByKBamu T ¢ MHAEKCOM.

BonbTmeTp NOCTOAHHOrO HaNPAXXeHuA

OnunoHaNbHO Ha HEKOTOpble MOAENWN aHANn3aTopoB cepun KobanbT moxker 6biTb
YCTQHOB/IEHA M/aTa ABYXKAHaNbHOrO BOJAbLTMETPA MOCTOAHHOrO TOKA C ABYMS
nepekatyYaeMmbiMm aunanasoHamu. MNogpobHoe onucaHne AaHHOM GYHKUMM CM. T.
BoabTMETp NOCTOAHHOIO HaNpPAXKEHUA.
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Mpamoi gocTyn K npueMHUKam

Mopaenu aHanusatopos Kobanbt C2409 n C2420 nepemblvkM A/18 NPAMOro AOCTyna K
npuemHukam. MogobHasa cxema NOCTPOEHMA aHAIM3aTOPOB NO3BOIAET OCYLLECTBAATD
KOHPUrypaumio anAa NpoBeAeHUA CneumanbHbiX WU3MepUTEe/bHbIX 3adad. B TpakT
reHepaTtopa WCNbITaTeNIbHOFO CUFHana W MNpPUEMHMKA MoryT OblTb BBeAEHbI
OONONIHUTENbHbIE  YCUIUTENN, aATTEHKATOpbl, Pasau4YHble GuabTpyloWwmMe Uan
cornacywwune uenu AnA Kakgoro u3 nopTtos, OAHOBPeMeHHO obecneumBatowme
ONTUMAJIbHbIA PeXUM pPaboTbl UCCNeayeMOoro YCTPOMCTBA BO BPEMA M3MEPEHUN,
61M3KMI K peanbHOMY NPUMEHEHUIO, U NPUEMHUKOB Npubopa. NMoapobHoe onucaHue
AAaHHOW GYHKUMM cM. N. [TpAMOM A0CTYN K NPUEMHUKAM.

|
| leHepaTop :
| | venbiTaTenbHoro
| CUIHanNa :
| J HanpaeneHHbie :
| @ OnopHbli || MsMepUuTEnbHbIM @ oTEETEMTEM I
| MpHERMHKMH MpHERMHKH [
| |
| !
' ) |
' |
' |
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 C4409 n C4420 nepemblyKM, PacnosiOXKeEHHblEe 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.
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leTepogmH
- McTouHmk
NMTaHMA
4" ——— - — % - — - — - -0 S — K- - - ———— - — — — — — '—
Extenders 1 DC out U U U Port 1
R1 LO1 T1

PUcCyHOK — AHanM3aTOp C BO3MOXHOCTbIO PaclUMPEHNa AManasoHa 4yacToT
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PucyHoOK — MNoaKkntoueHe moayna pacluMpeHma YacTOTHOrO AManas3oHa

59




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 cuUrHana. Mapgatowan U oTparkeHHaa BO/IHblI ByayT namepaTbca noptom 2.
Mpowealuan BoNHa byaeT nusmepAaTbes noptom 1.

ﬂ,]’lﬂ YeTblpexnopTosoro ny dHA/IN3aTOP USIMEPAET NOJIHYIO MaTPULLY pacCeaHnA:

S11  S12 S13  S14
S21 S22 S§23 S24
$31 832 8§33 S534
S41 S42 S43 S44

Korga oavH M3 MOpPTOB CTAHOBMTCA WCTOYHMKOM CTMMY/A, aHanU3aTop M3mepseT
yeTblpe S-nmapameTpa, COCTABAAKOWMX OAMH CToNbeL, B maTpuue S-napamMeTpos.
YTo6bl NONYUYUTb NONHYIO MAaTPULY PACCEAHUA, KarKabli M3 NOPTOB OAUH 33 APYrnm
CTQHOBATCSA UCTOYHMKOM CTUMYyNa . Mi3mepeHure NosIHON MaTpuupl NPOU3BOAMTCA 33
o4HoO noakntoyeHune MUY K aHanmsaTopy.
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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.

Mporpanmima yNpaeneHua

pamm l
~ OwHo npor bi Sew I
|
Huarpamma 1 Nuarpam.2 | Auarpam.3 :
OrHO : _
kaHana 1 Mpadmk 1 fpaduk 2| Tpaduk 4 i
\ i I"I

~Tpapue 3] ¥ s
e W OpraHbl |
yrnpaeaeHual

Owrarpamima 1 -
padmr 1 '

l' paduk 2

¥ 3 3 3 T 3 3§ &8 3 - 3" 3" 3" 3]

1"-"|.I'II'IEIFJEITHEIFI YacTbk
aHanu2aTopa

PucyHok — Nepapxus cpeacts namepeHmsa, o6paboTku n otobparkeHns MHpopmaumm

Mporpamma ynpasneHus oTobparkaeTcs Ha 3KpaHe ynpaBAAIOLWEro KommnbioTepa B
BWAE OKHA NPOrpaMMmbl, KOTOPOE COAEPKUT:
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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
nagatoLen BoaHbl, NpuemHunkn T1, T2, T3, T4 NpUHUMAIOT CUTHA/, OTPAXKEHHbIN
OT TEeCTUPYEMOTO YCTPOMCTBA MAKN npoweawmn yepes MUY. AHanorosble CUrHasbl
N3MEPEHNI NEepPeHOCATCA CMecUTens sMmn NpuemHukoB Ha MY, npeobpasyroTca ¢
nomoubto AUM B undpposyto ¢opmy M nepepatoTca Ha npoueccop obpaboTkm
curHanos. MNpoueccop BbINONHAET AUCKPeTHOe npeobpasoBaHue Pypbe (AND)
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);

Balun — matemaTtunyeckaa GyHKUMA MOAENNPOBAHUA, UMUTUPYIOLWLAA M3MEepeHun
6aNaHCHbIX Lenei Ha OCHOBE pe3ynbTaTOB HebanaHCHbIX M3MepeHuin (cm. n.
N3mepeHua 6anaHCHbIX Lenen);

Bblbop uamepeHMH — PyHKUMA no3BoNAET BblbpaTb ANA OTODOparkeHusa Ha
rpaduke m3mepsieMbln S-napameTp WAW [aHHble npuemHuKa (abcontoTHble
nsmepenus). [OaHHble anAa  rpaduka  BbibMpaloTCcs M3 maTpuupbl
KOPPEKTMPOBAHHbIX S-MapameTpoB MAM MaTpuULbl KOPPEKTUPOBAHHbIX AaHHbIX
npMeMHMKa (Ccm. N. YCTaHOBKa U3MEpPSAEMbIX MapameTpoB);

Mamarb FIFO — namATb, B KOTOPYO KONMPYHOTCA KOMMNJIEKCHbIE AaHHbIE TEKYLUX
M3MEpPEeHUn (S-napameTpbl WAW  OaHHble MNpPUEMHMKa). B  nporpammHom
obecneyeHMM aHanM3aTopa MMEETCA o4vepeab fAYEeeK MNaMATU AN1A XPaHEHUs
namepeHunin. Kaxkapin rpadpmk MoXKHO COXpaHUTb A0 8 pa3 B CBOOOAHbIE SYENKM .
MpX 3anONHEHMM BCEX AYEEK OYepesHOe COXpaHeHWe yaansaeT camble cTapble
AaHHble. B nocneayowmx aTanax o6paboTku AaHHble NnamsaTu obpabatbiBatoTca
napannenbHoO C AaHHbIMWM M3MEPEHMN. Hanpumep, BK/AIOYEHWE CrAa*KUBaAHUSA
BAMAET KaK Ha rpaduKmM AaHHbIX, Tak U Ha rpadpukm namatm ( cm. n. PyHKUMA
namaTn rpadumkos);

MarematuKa — matemaTU4eckne onepaunm mexay M3MepPeHHbIMU AaHHbIMKU U
OaHHbIMKW B NamATK. Npn MCNONb30BaHMM HECKONIbKUX SIYEEK NMaMATM onepaums
BbIMO/IHAETCA C aKTUBHOM sYerKoh. [ocTynHble YyHKUMKU: pobaBneHue
M3MEPEHHbIX MAAHHbIX K MA3HHbIM MaMATKM, BblMUTAHME JaHHbIX NAMATU U3
M3MEPEHHbIX AaHHbIX, YMHOMeHUe/aeneHne M3MepeHHbIX AaHHbIX Ha AaHHble
namaTu. Pe3ynbTaT onepauum 3aMeHsAeT U3IMEPEHHbIEe AaHHble (cm. n. PyHKUMA
namaTn rpadumKkos);

dneKTpuyeckaa 3agep)KKa — maTtemaTuyeckas OyHKUMA MOLeNNPOBaHUA,
KOMMNEHCUPYIOLW,An 3/1EKTPUYECKYIO A/IMHY MUCC/IeQyeMoro yCTpoicTea. B otanune
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OT METOoAA YA/IMHEHUA NOPTa AAHHBIN METOA NPUMEHAETCA UHAMBUAYANbHO ANA
Kaxkaoro rpadpuka (cm. n. YCTaHOBKA 31EKTPUYECKOM 3a4EPKKM);

CmeweHune ¢asbl — maTemaTnyeckan pyHKLMA MOAENTMPOBAHMA, BHOCALLAA
nocrosiHHoe ¢pa3oBoe cmelleHne rpadmKka (cm. n. YctaHoBKa cMmelleHna $asbl);

BpemeHHanA 06nacTb — MaTemaTmyeckas GyHKUUS MOAENMPOBaHMUSA,
npeobpasytow,an M3MePEHHbIN B YaCTOTHOM 061aCTK S-napaMeTp B OTKAUK
nccaeayemon Lenm Bo BpemeHHoM obnactu (cm. n. BpemeHHasa o6nactb);

Cenekuma BO BpeMEHHOM obnactm —  maTemaTuyeckaa  QyHKUMA
MOZAENMNPOBAHNA, YCTPAHAIOLWLAA M3 YaCTOTHOM XapaKTepucTukm WY BauaHue
N3MEPUTENbHOM YCTAHOBKW, yAANAA HexenaTe/bHble OTKAWMKU BO BPEMEHHOW
obnactu (cm. n. Cenekuma BO BpeMeHHoM 0b6aactu);

MpeobpasoBaHue S-napameTpoB — MaTemMaTnyeckas PyHKUMA MOAENNPOBaHUS,
npeobpasyowas W3MEpPeHHbIn S-nmapameTp B C/eaylolmne napameTpbl:
nmnegaHc (Zr) u agmuttaHc (Yr) npn M3mepeHun oTparKeHua, umnemaHc (Zt) m
agmutTaHc (Yt) npu um3mepeHun nepegayun, obpatHbii S-napametp (1/S),
nmnegaHc (Ztsh) n agmuttanc (Ytsh) npu MamepeHun WyHTa AUHUKN Nepenayn,
KomnnekcHoe conpsaxeHue (Conj) (cm. n. NMpeobpasoBaHme S-napameTpos);

dopmar — PyHKUMA NO3BONSET BbIOpPaTb GOpMaT OTOOPaAXKEHMNA U3MEPEHHbIX
OaHHbIX Ha rpaduke (cm. n. YcraHoBKa dopmara);

CrnaxkuBaHue — QYHKUMA yCpeaHSAET coceaHNe TOYKU rpaduKa CKONb3ALLUM
OKHOM (CM. N. YCTaHOBKa CrnasKMBaHus);

Yaep:kaHue MuH/Mmakc rpadmka — 3T1a pyHKUMA yAEePKMBAET MAKCMMAa/bHbIE UIU
MUHUMa/IbHbIe 3HaYeHUA rpaduKa (cm. n. YaeprkaHue rpaduka);

MHpguKayma — 310 npouecc 06paboTKM AaHHbIX 41A OTOOpaXKeHMA UX Ha 3KpaHe
B BMAe rpaduka 3agaHHoro ¢opmarta. B cooTseTcTBMM C OpMaTOM AaHHbIX K
rpapmkam npumeHaeTcA maclwTabupoBaHMe, ocylLecTBaAemoe nytem Bblbopa
MOJIOMKEHMA M 3HAYEHUS| OMOPHOM NIMHUK U HacTpoeKk macwTaba/ceTkn (cm. .
YcTaHoBKa macwitaba rpaduka).
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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.

Cepum YeTbIPEXNOPTOBbIX aHAM3aTOPOB:

e 0630p-808/1

e Cepusa KobanbT

[anee npueBeseHO onucaHWe YCTPOWCTBA M MPUHUMNA paboTbl, a TaKXKe MOKasaHbl
nepeaHMe M 3agHve MaHeNn KaXKAoro aHaAM3aTopa, a TaKXKe OpraHbl ynpaBaeHus,
PaCMNONOMXKEHHbIE HA 3TUX NaHensXx.
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0630p-808/1

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

N3meputenn KomnneKkcHbiX KOapPULUEHTOB Nnepesayum U oTparKeHus

OB30P-808/1

PerncrpaunoHHbI Homep FocyaapcTBEHHOro peecTpa 52992-13

CBuaeTenbCTBO 06 YyTBEPIKAEHUM TUNA RU.C.35.018.A N2 50174
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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

YeTbipexnopToBble Npnbopbl

OB30P-808/1 o1 300 Kl'y, go 8 Iy,

N3meputens OB30OP-808/1 paboTaeT nopa ynpas/ieHMEM BHELIHEro MepcoHasbHOro
KOMMbOTEPA C YCTAHOB/JIEHHbIM NMPOrpaMMHbIM obecrneyeHnem, KOTOpoe MpPoBOAMT
06paboTKky MHPOPMALMN U BbINONHAET GYHKUMIO MOMb30BATENLCKOTO MHTepdelica.
[Ana cBA3M C NepcoHaNbHbIM KOMMbKOTEPOM uMcnonb3lyetca uHTepdpenc USB 2.0.
MepcoHaNnbHbIN KOMNbIOTEP HE BXOAUT B KOMTJIEKT MOCTABKMU.
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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.

72



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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PacnonokeHue opraHos ynpasneHna O630P-808/1

N3meputens OB30P-808/1 paboTtaer nop ynpaBaeHUEM BHELWHEro NepcoHaNbHOro
KOMMNbIOTEPA C YCTAHOBNEHHbIM NMPOrpaMMHbIM obecneyeHnem, KOTOpoe NpPoBOAMT
06paboTKy MHOPMALMN U BbINOAHAET GYHKUMIO MOMb30BATENLCKOrO MHTepdeiica.
[Ona cBA3M C MNepcoHaNbHbIM KOMMNbIOTEPOM Mcroab3yetca uHTepdenc USB 2.0.
MepcoHaNnbHbIN KOMNbIOTEP HE BXOAUT B KOMTMJIEKT MOCTABKMU.

MNepeaHve n 3agHKe NaHenn Npubopa NpeacTaBAeHbl Ha PUCYHKAX HUMKE.

|/’ .
OBZOR-808/1 Iarmia™ [>]PIANAR
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|
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PucyHok — MNepeaHsaa naHenb O630P-808/1
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) o = B, _-'T\| 1\
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PucyHoK - 3aaHAas naHenb OB30P-808/1
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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

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
@ 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-808/1

[abapuTHbIe pa3mepsbl (4 1MHA X WMPUHA X BbICOTA), MM,
He Bbonee:

OB30P-808/1

Macca, Kr, He bonee

OB30P-808/1

Konunyectso M3MEPUTENIbHLIX NOPTOB!
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HammeHoBaHue XapPaKTepUCTUKn 3HaueHue

XapaKTepPUCTUKMU
OB30P-808/1 4
Tun coegmuntensa no NOCT PB 51914-2002 Tmn N
Tmn
T™N 3,5 mm
Pabouwne ycnosus akcnayaTaumm:
TemnepaTtypa OKpyKatouiero so3ayxa, °C 23 +5
OTHOCUTENbHaA B/IA’KHOCTb BO34yXa npm 10 90
Temnepartype 25 °C, %
aTtmocdepHoe gaBneHue, Kla oT 84,0 10 106,7

NMPUMEYHAHUA:

1 B HacToAwem [OKYMeHTe wucnonb3yeTca obo3HayeHne «ab/mBt», uto
obo3HauaeTr Ab oTHocuTenbHo 1 MBT (B HacToAWeM [OKYMEHTE TaKiKe
ncnonbsyetca obo3HaueHne «abmy»).

2 B HacToAllem AOKYMeHTe ncrnonb3yerca obo3HayeHne «abc», 4To obo3Havaer
AB OTHOCUTENbHO YPOBHA OCHOBHOM rapMOHWMKM BbIXOAHOIO CUrHana.

3 XapaKTepuUCTUKU M3MepuTenern npu U3MepeHUax B KOAKCMANbHOM TpaKTe C
coeguHutenamum tmn N, Tun Il v Tun 3,5 Mmm ¢ NpUMeHeHnem HeoHXoAMMBbIX OMLNIA
n3 1abnaunubl obecneymBaloTcA B AManasoHe Temnepatyp (23 + 5)°C u npwm
M3MeHeHun TemnepaTtypbl B npegenax +1 °C oT MomMeHTa NOJIHOW ABYXNOPTOBOW
KannbpOBKM NPU BbIXOAHOM MOLLLHOCTM 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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HaummeHoBaHue XapPaKTepUCTUKHU

TNN coegnHnTenA

Bbixog, onopHoro reHepatopa «10 MHz Ref
Out»:

YacToTa ONOPHOro reHepatopa, Mly,

YPOBEHb MOLWHOCTU BbIXOAHOIO CUrHasna Ha
Harpy3ske 50 Om, gbm

TNN coeanHnTenA

3HayeHue XapPaKTepUCTUKn

BNC, poseTKka

10

otrlpo5

BNC, poseTka

3ddeKTnBHbIE NapameTpbl

an M3IMEPEHUAX B KOAKCUA/IbHOM TpPaKTE C
coegnHutenamm tmn N :

3¢ PeKTUBHAA HanpaBAeHHOCTb, Ab, He
MeHee

Mmoaynb  3pdekTnBHoro - KoadppuumeHTa
OTPa)KEHUA MopTa B PEXMME WCTOYHMKA
curHana, ab, He 6onee

moayno  3dpdeKkTMBHOro  KoapdpuumeHTa
OTpa)KeHUA MopTa B PEeXUMe MNPUeMHMKa
curHana, gb, He bonee

N3meHeHne namepenuin 0 ab 1S211 wan 1S111
npM M3MEHEHUM TemnepaTypbl OKPYKatoLLen
cpeabl Ha 1°, ab, He 6onee

Bpemsa ycTtaHoBNeHUA paboyero pexkuma, MUH,
He 6onee
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Cepusa Kobanbt

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

AHanusaropbl Lene  Be KTOPHbIE

C1409, C1420, C2409, C2420, C4409, C4420

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

YeTblpexnopToBble Nnpubopbl
C1409 ot 100 Kl'y, no 9 My,
C1420 ot 100 Kl'y, o 20 My,
Mpubopbl C NepembliKaMn A41A MPAMOTo JOCTYNa K NPUEeMHMKaM
C2409 o1 100 Klu, g0 9 My,
C2420 ot 100 Kl'y, go 20 My,
Mpnbopbl CO BCTPOEHHLIM YNPABAAOLWMM KOMMNbIOTEPOM
C4409 ot 100 Ky, g0 9 My,

C4420 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
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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

AHanusatopbl cepun  KobanbT nog ynpaBAeHWMEM BHELWIHEro MNepcoHasibHOro
KOMMNbIOTEPA C YCTAHOBNAEHHbIM NMPOrpaMMHbIM obecneyeHnem, KOTOpoe NMpPoBOAMT
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
NPUEMHMKOB, @ TaKXe Ha/JIMuMemM COeaMHUTENen ONA MOAKNAKYEHUs paclunmputenen
no yacrore.

ﬂpM 3adKa3e B COCTaB aHa/IM3aTOpPa MOXET BKAKYATbCA nNaaTa ABYXKAHA/IbHOIo
BOJIbTMETPA NOCTOAHHOTO HanpAXeHunA.

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

[FIPIANAR

PucyHok — MNepeaHaa naHenb C1409

F=IPTANAR

PucyHok — lNMepegHaa naHenb C1420
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[+IPLANAR

PucyHok — lNepeaHaa naHenb C2420

PucyHok — lNMepegHaa naHens C4409
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F=IFLANAR

PucyHok — lNepeaHaa naHenb C4420
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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.

Mpn noAaKNOYEeHUM K OAHOMY MU3MEpPUTENbHOMY MOPTY
BO3MOMHO  M3MEPEHME  XapaKTEPUCTUK  OTPaskeHus
nccnesyemoro yCTpomicTBa.

PORT1 50

Mpu noaknodeHun K 2/3/4 un3mepuTeNbHbIM MOpPTam
BO3MOXHO  M3MepeHue BCeX 3/1eMEHTOB  MaTpuLbl
S-napameTpoB MUCCNelyemoro YCTPOCTBa.

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.
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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 C2409, C2420)

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 C4409, C4420)

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.

100



3agHue naHenu

3agHuWe naHenn aHanM3aTopoB cepmm KobanbT NOKa3aHbl HA PUCYHKaX HUXKE.

13 Wi R Bl RlRE 1

+

PucyHoK — 3agHAaa naHenb C4409
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PucyHok —3agHaa naHenb C4420
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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

104



BO Bpemsa N3MEepPEeHU KOMMNEKCHbIX
K03 PUUMEHTOB Nepesayn N OTParKEHUS.

BbIXxoAbl 3NeKTPONUTaHMUA paclumputenei no yvacrore (tronbko C4409,
C4420)

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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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
C1409, C2409, C4409 + ot 0,1 go 9000

C1420, C2420, C4420 ot 0,1 go 20000

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

[Onana3oH YCTAaHOBKW YPOBHA BbIXOAHOM
MOLLHOCTKU, AbMm:

C1409, C2409, C4409 oT MuHyc 60 go natoc 15

C1420, C2420, C4420 OT MMHYC 60 A0 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:

C1409,C2409, C44009:

o1 100 Ky, go 1 MTy,

cs. 1 Mly go 8 Iy,

c8. 8 [T, A0 BEpXHEWN rpaHULLbI
C1420, C4420:

o1 100 Ky, go 1 MTy,

cB8. 1 MI'y Ao BepxHen rpaHuLbl
C2420:

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:

C1409, C2409, C4409:

o1 100 Kl'y, go 1 MTy,

¢cB.1 Mlu go 8 My,

cB. 8 [T, A0 BepXHEWN rpaHuULLbI
C1420, C4420:

o1 100 Ky, go 1 MTy,

cB8. 1 MI'y Ao BepxHen rpaHuLbl

C2420:
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

C1409, C2409, C44009:
ot 100 Kl'y, po 1 My, 0.005
cB. 1 MTy oo BepxHen rpaHuLbI 0.001

C1420, C2420, C4420:

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 C4409 coctasnaetr 9600 MTu,.
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
Tabauue.
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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,

dddeKTMBHbIE (CKOPPEKTUPOBAHHbIE) MapameTpbl MpuBedeHbl B Tabauue.
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:

C1409, C1420, C2409, C2420, C4409, C4420

MapameTpbl U3MEPUTENbHBIX NOPTOB:

TUN COeANHUTENEMN:

C1409, C2409, C4409

C1420, C2420, C4420

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:

C1409, C2409

C1420, C2420

C4409

C4420
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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

200

145

270



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

Bpemsa yctaHoBneHUA pabouero pexmma, MUH, 40
He 6onee
Bpems HenpepbIiBHOM PaboThl, 4, HE MeHee 16

rabapuTHble pasmepbl
(mnvHaxwupmrHaxBbicoTa), MM, He bonee:

C1409, C2409, C4409 355 x 440 x 96

C1420, C2420, C4420 600 x 440 x 140

Macca, Kr, He bonee:

C1409, C2409, C4409 10,0

C1420, C2420, C4420 22,0

Pabouune ycnosus sKkcnyaTaumm:

TemnepaTtypa OKpyKatoLero so3ayxa, °C oT ntoc 5 0 naioc 40

OTHOCUTENbHAA BNAXHOCTb BO3AyXa nNpu 90
Temnepatype natoc 25 °C, %, He 6bonee

aTmocdepHoe gasneHue, Kla ot 70,0 no 106,7

Tabnuua — HeckoppekTUpoBaHHbIe NapaMeTpbl

Awnana3oH 4yactor HanpaBneHHOCTb, CornacoBaHue CornacoBaHue
ab UCTOYHUKA, Ab Harpysku, ab

C1409, C4409

o1 100 Kl'y, go 12 12 12
1 Mly,
cs. 1 Mly go 18 20 20

BEPXHENM rpaHunLbl
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[unana3oH 4yactoT

ot 100 Kl'y, go
1 Mrly,

ce.1 Mlu ao
BEPXHEN rpaHuLbl

o1 100 Kl'y, ao
1 Mly,

cB. 1 Mlu go
10 My,

cB. 10 My go
BEPXHEN rpaHuLbl

HanpaBneHHOCTb,

ab UCTOYHWKA, Ab
C2409

12 12

15 15

C1420, C2420, C4420

10 10
20 15
15 15
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CornacoBaHune

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 Ky,
no 1 Mly,

ce. 1 Mrly,
0o 10 My,

ce. 10Ty
ilo)
BEPXHEWN
rPaHULLbI

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

C1409, C2409, C4409

0,005

0,005

0,005

0,005

0,005

0,008

0,005

0,005

0,008

(Er-1)

0,006

0,006

0,006

0,006

0,006

0,012

0,006

0,006

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

1,15-10°3

1,15-1073



Tabnuua — JononHutenoHas popma NpeacTaBAeHUs NOrpeHoCTU U3MepeHnin ana
aHanusatopos C1409, C2409, C4409

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 C1420, C2420, C4420

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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+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 aHanu3aropos C1409, C2409,C4409

MNorpewHocTes mogynA KM, gb MNorpewHocts mogyns KM, gb

MNorpewHocte mogyns KM, gb

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

1]

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

0,2

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

0,2

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
ycTpoincTB aHanm3atopos C1409, C2409,C4409

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
COrnacoBaHHbIX YCTPOMCTB aHanu3satopos C1420, C2420, C4420

1,2
L,:':‘E s 0T 100 KL 0o 1 ML,
. 10
5 === annpoKCcHUmMaLMA
= 0,8
=
S 06
=
o
EDS 0,4
T ------:;?.v"'f
4 02
2
2 0
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
T
= lfﬂ LR = = = B = |
C
x"
= 0,8
=
g 0,6
=
0
E 04
=]
I
% 02 == K -
o e
o
C 1]

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
ycTpoucTts aHanm3satopos C1420, C2420, C4420

=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:

C1409, C2409, C4409 10
C1420, C2420, C4420 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:

C1409, C2409, C4409 33,3
C1420, C2420, C4420 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
COCTaBAAOWMX CNEKTPA BbIXOAHOIO CUrHana 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;

C1409, C1420, C2409, C2420, C4409, C4420

oT 1 po 2-10°
AnHamuyeckmii AnanasoH
OvHamuyeckM  guanasoH  nNpu nosoce
nponyckaHuA bunbTpa NPOMEXYTOYHOM
yacrtoTtbl 1 'y, ab, He meHee:
C1409, C2409, C4409:
o1 100 Kl'y, go 1 MTy, 115
¢cB.1 Mlu go 8 My, 158
cB. 8 [Ty, 40 BepxHel rpaHuLbl 148
C1420, C4420:
o1 100 Kl'y, go 1 MTy, 120
cB8. 1 MI'y Ao BepxHen rpaHuLbl 143

C2420:
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

o1 100 Ky go 1 MTy, 120

cB. 1 MI'y oo BepxHen rpaHuLbl 140

KoaddunumeHT nepenaum n otpaxkeHms

OTKNoHeHWe pe3ynbTata wusmepeHuin 0 ab 0,02
Mmoayna KoadPuumMeHTa nepesaym n oTpaxKeHua

NpM M3MEHEHUM TemnepaTypbl OKPYKatoLLen

cpeabl, 4b/°C, He bonee

MpeaenbHble BXOAHbIE CUTHaNbI

MaKcMmanbHO AONYCTUMbIA YPOBEHb BXOAHOWM nAatoc 26
MOLLHOCTU Ha U3MepUTeNbHOM NOpPTY, ABM

MakcnmanbHO aonycrtumoe BXo4HOe 35
HanpsaXkeHwne NOCTOAHHOTO TOKa Ha
nsmeputenbHom nopty, B

ﬂpM6opb| C nepembldKamun gna NnpAMoro Aoctyna K npuemMmHUKam

MaKcumanbHbIi  paboymin ypoBEHb BXOAHOW
MOLLHOCTKU, AbMm:

C2409:
«REF IN» MWHYC 3
«SOURCE IN» natoc 15
«MEAS IN» MWHYC 3
C2420:
«REF IN» MWHYC 5
«SOURCE IN» natoc 10
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HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

«MEAS IN» MMHYC 5
MaKcMmanbHO A0ONYCTUMbIA YPOBEHb BXOAHOM
MOLLHOCTKU, AbMm:
«REF IN», «REF OUT» nntoc 13
«SOURCE IN», «<SOURCE OUT» natoc 26
«MEAS IN», « MEAS OUT» nntoc 13
MakcumanbHO aonyctmmoe BXOAHOEe
HanpsAXKeHne NOCTOAHHOrO TOKa, B:
«REF IN», «REF OUT» 0
«SOURCE IN», «SOURCE OUT» 35
«MEAS IN», « MEAS OUT» 0

[JManasoH  YCTaHOBKM  YPOBHA  BbIXOAHOM
mouHoctn «SOURCE OUT», abm:

C2409 oT MuHyc 60 go natoc 15

C2420 oT MuHyc 60 go natoc 10

Mpunbopbl C Nepembl4KamMK 415 NOAKAOYEHMA pPaCLUMPUTENEN NO YacToTe

MaKcMManbHbIM pabounii YypoBEHb BXOAHOM
MOLWHOCTU, Abm:

C4400:
«A IN», «B IN», «T IN» 0
«LO IN»

natoc 3
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HaummeHoBaHue XapPaKTepUCTUKHU

«R IN»

C4420:

«A IN», «B IN», «T IN»

«LO IN»

«R IN»

MaKcMmanbHO AOMNYCTUMbIA YPOBEHb BXOAHOWM
MOLLHOCTKU, AbMm:

C4409:

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

«LO IN», «LO OUT»

«R IN», «cR OUT»

C4420:

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

«LO IN», «LO OUT»

«R IN», «cROUT»

MaKcMmanbHO Aonyctmmoe BXOAHOE
HanpAXeHne NOCTOAHHOIo TOKa, B:

C4409:

«AIN», «AOUT», «BIN», «BOUT»,
«TIN», «T OUT»
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3HayeHue XapPaKTepUCTUKn

0

natoc 10

natoc 13

natoc 10

natoc 13

natoc 13

natoc 13

natoc 13



HaummeHoBaHue XapPaKTepUCTUKHU

«LO IN», «LO OUT»

«R IN», «R OUT»

C4420:

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

«LO IN», «LO OUT»

«RIN», «R OUT»

[nana3oH  yCTAaHOBKW  YPOBHA  BbIXOLHOM
MOLHOCTU reTepoamnHHoro curHana «LO OUT»,
abm:

C44009:

o120 Mly, ao 9 My,

C4420:

oT13,91MTuy po 20 My,

[nana3oH  yCTAaHOBKM  YPOBHA  BbIXOOHOM
MOLHOCTU UCNbITaTeNbHOro curHana «RF OUT»,
abm:

C44009:

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

C4420:

oT 100 Kl'y, po 20 My,

OnopHbIM reHepaTop

134
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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



HaummeHoBaHue XapPaKTepUCTUKHU

Bxopa, BHeLWHero
«10 MHz Ref In»:

OMOPHOro  reHepartopa

YacToTa ONOPHOro reHepatopa, Mly,

YPOBEHb MOLWHOCTU BXOAHOrO CUrHana,
Abm

BXOAHOE conpoTusieHune, QQ
TUN coegnHUTenA

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

YPOBEHb MOLLHOCTU BbIXOAHOFO CUrHana Ha
Harpyske 50 Q, abm

TN coegnHnTenA

Tpurrep

Bxon, Tpurrepa gnAa  BHEWHero  3anycka
«Ext Trig In»:

amnauTyga  BxogHoro  curHana  (TT/-

coBMeCTMMbIn), B

Hanps»XeHne BbICOKOro YpoBHS, B

HanpAXeHne HU3KOro ypoBHA, B

MWUHWUMaNbHAA ANMNTENBHOCTb, MKC

BXOHOE COMpOTMBEeHUE, K(), He meHee

TnnN coegnHnNTEenA
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3HayeHue XapPaKTepUCTUKn

10

ot0po4

50

BNC, poseTKka

10

otrlpao5

BNC, poseTka

ot0po05

ot2,7p005

ot 0000,5

10

BNC, poseTKka



HammeHoBaHue XapPaKTepUCTUKHU 3HaueHue XapPaKTepUCTUKn

Bbixoa Tpurrepa «Ext Trig Out»:

HanpAXeHWe BbICOKOro ypoBHA, B 3,5
HanpAXKeHue HU3KOro yposHA, B 0
MaKCUMa/IbHbIN BbIXOAHOM TOK, MA 20
TUN coegmuHuUTensa BNC, poseTKka

Bon bTMETP NOCTOAHHOIO TOKA

Bxoapl «AUX In1» n «AUX In2»:

AManasoH n3MepeHui HanpPAXKeHUs

oT muHyc 1 go natoc 1
NOCTOAHHOIO TOKa, B

oT muHyc 10 go natoc 10

npeaenbl  AOMNYCKAaeMoOM  OTHOCUTENIbHOM +1
NOrpeLHoCTH N3MepeHni HanpAXeHns
MOCTOSAHHOTIO TOKa, %

BXOAHOE conpoTtusaeHune, KQ, He meHee 10
KONN4eCTBO KaHa/10B8 2

TN cCOeguHUTEeNA BNC, poseTKka
4

TpeboBaHUA K KOMNblOTEPY
OnepaunoHHaAa cucTtema Windows 7 v Bblwwe

NMPUMEYAHUNE — YpoBeHb rapMOHUYECKUX N HEerapMoOHMYEeCKUX COCTaBAAOLWLUX
onpegenaetcA B pguana3oHe 4actoT oT 1 Mluy [o BepxHer rpaHuubl M Npu
BbIxogHOM mouwHoctu 0 abm gna C1409, C2409, C4409 wn muHyc5 gbm ana
C1420, C2420, C4420.
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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.

MoAKNYNTE aHANM3aTOP K MCTOYHMKY MUTAHUA C Nomouwbio  Kabena nuTaHus,
nocrasnaemoro c npndopom ( cepum 0630p 1 KobanbT). MoakntounTe aHanmn3aTop K
MK ¢ nomowbto USB-kabens, Bxogaw,ero B KOMNAEKT.

MporpeiiTe aHanu3aTop B TeYEeHWE BPEMEHM, YKA3aHHOMoO B  CMPaBOYHbIX
XapaKTEPUCTMKAX KOHKPETHYIO MoAeNb aHanusatopa (cm. n. Cepun npnbopos).

CobepuTe UCNbITaTeNbHYIO YCTAHOBKY, UCMONAb3YA O/ NOAKAOYEHUA UCC/IeQyeMOoro
YCTPOICTBA K aHa/In3aTopy Heobxoaumble akceccyapbl, TaKMe Kak: Kabenu, nepexoabl
MT.N.

BoinonHute KanmbpoBKy aHanusatopa. [poueaypbl KanubpoBKM oOnucaHbl B M.
KanmbpoBskKa.

MporpammHoe obecnevyeHne S4VNA nocrasnsercsa Ha USB flash
HakonuTene (cepua KobanbT) mAM KOMNAKT aucke (cepus
0O630p). [Mpu HeobxogumocTn nporpammHoe obecneyeHue
MOMHO CKayaTb C canTa www.planarchel.ru.

MPUMEYAHUE
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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_S4VNA 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 SAVNA_vX.X.X.exe. CneaynTte MHCTPYKUUAM
MacTepa yCTaHOBKMW.
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ﬁ! ¥eranoeka — SAVMA — ot

Bac npueercreyer Macrep
yCTaHOBKH S4VNA
Mporpamma ycTaHoerT S9VMA w22, 1.4 Ha Ball KOMNBoTEp.

PeroMEHAYETCA 3EKPEITE BOS NPOYME NPMNCHKEHWA Nepel
TEM, Kak NpoloTHHTE.

HasmuTe «flanees, 4Tobsl NPOAOMHATE, MNK “0TMEHE,
9ToObI BEIMTH M3 NPOrPaMMBl YCTEHOBKH,

Janee = OTMeHa

PucyHok — CTapToBOE OKHO NpOrpammbl YCTaHOBKM

YCTaHOBLIMK BbIMONHAET caeaytolme 3a4a4u:

® 3aMNMCbIBAET Ha }KeCTKUM anck MK (no nyTn, ykazaHHOMY B Tabauue HuxKe):
—nporpammy aHanusatopa S4VNA.exe;
— dannbl AgpanBepa Ha cayyal UX Py4HOM YCTaHOBKMY;
— AOKYMEHTaUMIO;
— MPUMepPbI NPOrpaMmm aBTOMaTMU3aLUNK;
e yctaHaBnmBaeT USB apanBep aHanmsatopa B ONePaUMOHHYO CUCTEMY;
® CO34a€eT Ha paboyem cTone Ap/bIKK ANA NPOrpammbl U AOKYMEHTAUUM;

e ocyuwectBasaeT peructpaumio COM cepBepa aBToMaTU3aLMM.
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MyTn ycTaHOBKM
dannos,
ncnoab3yemblie nNo
ymondaHuto B OC
Windows

KomnoHeHTbI MO

S4VNA.exe

dannbl gparBepa

JOoKymeHTauma

Mpumepbl
aBToOmMaTM3aunm

dannbl AaHHbIX
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MyTb yCTaHOBKU
C:\VNA\S4VNA
C:\VNA\S4VNA\Driver
C:\VNA\S4VNA\Doc

C:\VNA\S4VNA\Programming
Examples

C:\VNA\S4VNA



Mpoueaypa ycraHosku gna OC Linux

1. 3arpysute dann NPOrpammHOro obecneyeHua aHanusartopa
RUS _S4VNA _X.X.X_x86_64.appimage c canta www.planarchel.ru, rae X.X.X —
HOMep BepcuMm.

2. Cpenaiite pann ncnonHAEMbIM

chmod a+x S4VNA_X.X.X_x86_64.Applmage
3. 3anyctute

S ./SAVNA 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/S4VNA
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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 ./SAVNA_X.X.X_x86_64.Applmage -Conf=1
S ./SAVNA_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/S4VNA
S ~/.vna-portable/drive_c/users/<user>/Application Data/S4VNA.1
S ~/.vna-portable/drive_c/users/<user>/Application Data/S4VNA.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 ¥eraHoeka — S2VMA —

JaeepuweHne Macrepa yCTaHOBKM
S2VNA

Mporpamma S2VMNA 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

Pernctpaums moxxeT ObiTb npousBedeHa B Aboe Bpems nNocne YCTaHOBKM
nporpammHoro obecneyeHms. Ytobbl 3apeructpuposatb COM cepBep, 3anycture
ncnonHaembolr  moaynb S4VNA M3 KOMAHAHOM  CTPOKM  C  K/HOYEBbIM
cnosom /regserver. Ytobbl oTmeHUTb pernctpaumio COM cepsepa aHanusaTopa,
3anycTUTe UCMONHSEMbIA  MOAYy/Ab U3 KOMAHAHOM CTPOKM C  K/IHOYEBbIM
cnoBom /unregserver. [lna perncrpaumm uam otmeHbl peructpaumm COM cepsepa
HeobxoaMMbl NpaBa aAMUHUCTPATOPA.

Huxe npusegeH npumep KomaHap! perncrpaunm COM cepsepa:

S4VNA .exe /regserver
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MapameTpbl KOMAHAHOW CTPOKM

Hu)Ke npuBegeH MOAHbIM CNUCOK MOAAEPKMBAEMbIX NMAPAMETPOB ANA KOMAHAHOM
cTpoKku S4VNA.

S4VNA [onunoHanbHble NapameTpbi]

Hanpumep:

S4VNA /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 namepeHua KoadpuumneHTa otpaxkeHma LY

Ona namepenma KCBH un ¢asbl KoapdpuumneHTa otpaxkeHma UY, B gaHHOM npumepe
NPOU3BOAATCA C/ieayoline AeNCTBUA:

® MOAroTOBKA aHa/INM3aTopa K U3MepPEHUI0 KO3bDULMEHTA OTPaXKeHUA (BKIOYEHME,
nporpes, NOAKAOYEHME UCCNEAYEMOTO YCTPOUCTBA);

® NMpuneeaeHNe aHaan3aTtopa B Ha4asibHOE COCTOAHUE,

® YCTAaHOBKa MApaMeTpoB CTUMY/IMPYIOLLErO CUrHana: AManasoH 4acToT, YMCAO
TOYEK CKaHWPOBAHWUA, TUM CKAHUPOBAHUA M MOLLHOCTb CTUMYIMPYHOLLErO
CUTHaNa;

® YCTaHOBKa noaocol MY;

® YCTaHOBKa YMcna rpaduKoB, HasHayeHne rpadpukam Usamepsiemoro napamerpa u
dbopmaTta npeacTaBneHus;
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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 S4VNA. 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.

153



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.

156



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 Bpemsa npoueaypbl NONHOW OAHONOPTOBOM KannbpoBKkn HeobxoamMmo no oyvepeam
NoAKAto4aTb Mepbl K NOPTY aHA/NM3ATOPa WM BbINOJIHATL U3MEPEHUE KaXKAOoN mepbl,
KaK NOKA3aHO Ha PUCYHKe HUXKe.

= i e i iy

el

K3
X

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.
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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.

165



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]
[l 521 Amna nor 6.000 gg/ »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 y3mepsaembii napamerp: S11, S21,... S34, S44, nnb6o abcontoTHble U3MEPEHUS
mouHocTu: T1(n), T2(n), T3(n), T4(n), R1(n), R2(n), R3(n), R4(n) (cm. n. YcTaHOBKa
M3MepsaeMbIX MapameTpos);

e popmar npeacrasneHus, Hanpumep «Amna for» (cm. n. YcraHoBka dopmara);

e macwTab rpaduKa B eguHMUAX M3MepeHuAa Ha geneHue, Hanpumep, «10.0
AB/» (cm. n. YcraHoBKa maclutaba rpaduka);

® 3HayeHMe ONOPHOM NnHUK, Hanpumep, « P 0.000 ab», roe « P> » — 3HaK ONOPHOM
NHWUK (CM. N. YCTaHOBKA 3HaYeHWA ONOPHOWN INHUN);

® CBOICTBA rpadmKa — CUMBO/bI, 3aKNOUYEHHbIE B KBagpaTHble CKOBKU (cm. Tabaunuy
HUXKe).
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CBOMCTBO

KoppeKuua
ownboK

Mpoune

KannbpoBKM

AHann3 AaHHbIX

UHanKaumsa

rpadpumka

Cumsonbl

RO

RS

RT

oP

F1

F2

F3

F4

SMC

Kn

Km

Z0

Uck

Ber

yn

"Mpoben’

A&

3HayeHue

Hopmanusauma otparkeHua mepomn XX

Hopmanusauuya otpaxeHuna mepon K3

Hopmanusauma nepesayn nepembl4Kom

OpHoHanpasneHHaA
KanmbpoBsKa

ABYXnopToBas

MonHan o4HOMOPTOBAA Kan VI6pOBKa

MonHana asyxnopTtosas uan TRL KannbposKa

MonHas TpexnopTosas KanMbpoBKa

MonHas yeTbipexnopToBas KaAnMbpoBKa

CKkanapHana KanMbpoBKa cmecuTenem

KoppeKuma npmemHuKa

KoppeKuma mowHoCTH

MpeobpasoBaHue nmnedaHca nopra

UckntodyeHne uenu

BcTpamBaHume yenu

YanvHeHue nopta

lpadumK AaHHbIX, rPadmK NamMATU OTKIOYEH

lpaduk OAHHbIX, rpapumk namaATu
cyuiecTsyet

MpadUKM AaHHBIX M NaMATU
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CBOMCTBO

YpeprkaHue
rpadumka

MaTtemaTtunyeckan
onepayus Hag,
rpadpuKamm

dneKTpuyeckasn
ANNHa

CrnakuBaHue

BpemeHHasn
cenekuma

Mpeobpa3oBaHue
S-napameTpos
YyCTPOMNCTBA

Cumsonbl

M
OTK

"Mpoben’

Ypepx.
MaKCc.

Yaepx. MUH.

n+n

a-n

A*n

a/n

3ap

Crn

Cen

Zr

Zt

Yr

Yt

1/s

3HayeHue

lpadumk namAaTm

FpachKM AaHHbIX U MTaMATU OTKHOYEHDI

YaeprkaHue rpadpuKa OTKAOYEHO

Yaep:kaHve makcumyma rpaduka

YaepskaHve MUHMMYMa rpadmka

[aHHble = laHHble + [TamATb

HaHHble = [laHHble — [TamATb

[aHHble = JaHHble * MamAaTb

[aHHble = faHHble / MamATb

YKasaHa He HyneBaAa aNEeKTpuU4eCcKkana 4/inHa

CrnaxkuBaHue rpaduka

CeneKkuyma Bo BpemeHHom obnactu

MpeobpasoBaHue BO BXOAHON MMMeaaHC

MpeobpasoBaHue B NPOXOAHOM MMNedaHC

MpeobpasoBaHue BO BXOAHYO
NPoOBOAMMOCTb
MpeobpasoBaHue B NPOXOAHYH0
NpPoOBOAMMOCTb

NHBepcua napameTpa
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CBOMCTBO

Obulee
npeobpasoBaHue
S-napameTpos
YCTPOICTBa

NMPUMEYHAHUE

CumBonbl

Ztsh

Ytsh

Conj

Conv

3HayeHue

NMpeobpasoBaHue B nmneaaHc
3KBMBANIEHTHOIO LYHTA

MpeobpasoBaHue B npoBOANMOCTb
3KBMBANIEHTHOrO LWYHTA

Onepau,vm KOMNAEKCHOro conpAa*xXeHunAa

BbinonHaeTca obuiee npeobpasoBaHue

MapameTpbl rpadmMKa MOXKHO U3MEHUTb B CTPOKE COCTOAHUSA
rpaduKa ¢ MOMOLLBLIO MbIWK (CM. N. BbicTpas ycTaHOBKa
MapameTpPoB KaHa/la MbilbHO).
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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.
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® 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);
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® 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
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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, S31, S41, S12, S22, S32, S42, S13, S23, S33,
S$43, S14, S24, S34, S44. 3atem WU3MeEpPeHUA UUKIMYECKM TMOBTOPAKOTCA.
MN3meHeHne napameTpa ONMUCaHO B N. S-napameTpel;

e dopmaT No yMONYaHUIO gNA BCeX rpadmnKoB — amnanTyga B norapudmmnyeckom
MmacwTabe (4b). UameHeHne napameTpa onuncaHo B N. YcTaHoBKa popmara;

e macwTtab — 10 ab B AeneHMn, 3Ha4YeHUe ONOPHOM NMHUKN yCTaHaBAMBaeTcA Ha 0
Ab, NnonoXeHne ONOpPHON MHUKM — B LEHTPE guarpammbl. M3meHUTb maciTab
rpapurKa MOMKHO MbIWbI WUAM C MOMOLLBID KHOMOK ANA MPSAMOYFO/bHbIX UK
KPYroBbIX KOOPAMHAT, TaK e BO3MOXHO NpPMMeEHeHWe aBTOMacCLITabupoBaHuA.
MN3meHeHMe napameTpa onumcaHo n. YcraHoBka maclwTtaba rpaduka;

® LIBET rpad)MKa NPUCBAanNBAETCA aBTOMATUYECKN B COOTBETCTBUUN C €10 HOMEPOM.
N3meHeHne napametTpa onmcaHo mn. Hactpotiika uBeTta.

NPUMEYAHUE MonHbIN UMKN 0BHOBNEHWMA TPAadUMKOB KaHaNa 3aBUCUT OT
Habopa mM3mepaemblx S-NnapameTpoB U TUNA KannbpPOBKM.
Hanpumep, NOMHbLIA UUKA MOXKET BKAOYATb OAWMH LMKN
CKaHWPOBaHMA NopTa 1 B KayecTBe UCTOYHMKA cUrHana (npwm
namepeHun S11). Mpu namepeHun asyx rpapmkos S11, S22
OCyLL,ecTBNAeTcA ABa nocnenoBaTeNbHbIX UMKNa
CKaHWpoBaHuA. [ns U3MepeHMA MONHOM MaTpuubl S-
NapamMeTpOoB YETbIPEXNO/IIOCHUKA ByAeT BbINONIHEHO YeTbipe
nocnenoBaTeNbHbIX UMKNa CKaHUPOBaHMA. Mpu
MCNONb30BaHUN NONHON 4-nopToBoM Kanubposku (SOLT),
HEe3aBMCMMO OT Ko/siM4yecTBa rpaduKoB U u3mepsiembix S-
napameTpos, TaKXxe BbINO/HAIOTCA yeTbipe
NocNefoBaTENbHbIX LIMKAA CKaHUPOBAHMS.
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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»).

204



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 ‘
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SENS:SWE:POIN YCTaHaBAMBAEeT WAM  CUYMTbIBAET KOJIMYECTBO TOYEK
n3MepeHus.

NPUMEYAHUE Konnyectso TOYEK M3MepeHUA MOXKHO YCTAaHOBUTb C

NOMOLLbIO MbILN (CM. n. YCTaHOBKa KOIMYECTBA TOYEK).

205



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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MowHocTs [nAa BBOAA 3HAYEHMA MOLLHOCTM KaXkAOoro mopTa Hakmure

LA el nporpamMmmHbie KHOMKMU:
Mopt 1
[ 10a6m | Ctumyn > MowHocTb > MowHocTb nopTtos > [MopT 1 |
Mopt 2 | Nopt 3 | NopT 4]
MaopT 2
0 abm
MopT 3
0 nbm
MopT 4
0 nBm
SOUR:POW:PORT YCcTaHaBAMBaeT WAW CYUTbIBAET YPOBEHb MOLLHOCTHU
KaKA0ro NopTa Npu OTKAOYEHHOM CBA3M MOPTOB.
NPUMEYAHWE YCTaHOBKA YPOBHA MOLHOCTM BO3MOXHA C NOMOLLbIO MbILIN
(cm. n. YcTaHoBka nona «MoulHocTb/PuKkcnposBaHHas
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 C4409 mnnn
C4420 6e3 pacwumputenenh 4actotbl, undpposble Kabenw,
COeAMHAOWME aHaNM3aTop W pPacCWMPUTENN  YacTOTbl,
[OJIKHbI ObITb OTKHOYEHbI.
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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).

220



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

223

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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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.

226



[ns 3anycka M3MepeHWs B PEeXMME WUCTOYHWUKA Tpurrepa

Tpurrep o
PY‘-IHOVI HaXXMUTe NporpammHbie KHOMKU:

Crumyn > Tpurrep > Tpurrep
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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,... S34, S44) yctaHaBAMBaeTca ANA KaXAoro
rpaduka. Npaduk, ona KOToporo BbIbMpaeTca M3mepaembli NapameTp, JOMKEH ObiTb
npeaBapuTeNbHO BblIOPaH Kak akTUBHbIN (CM. N. Bbibop akKTMBHOro KaHana v rpaduka).

[na  ycTaHOBKM  M3MepsAemoro napametpa  HaKmuTe
MPOrpammHble KHOMKM:

‘ U3mepeHue > S-napameTtp

521
3aTem  BblbepuUTE  HY)KHbIM  MNapameTp C  MNOMOLLbLO
COOTBETCTBYHOLLEN MPOrPAMMHOM KHOMKMW.
‘ 534
‘ S
CALC:PAR:DEF YCTaHaBAMBAET UK CYUTLIBAET M3MEPAEMbBIN NAapameTp ana
rpaduka.
NMPUMEYAHWE YCTaHOBKa  M3MepAemMoro napametrpa MoXeT  bbITb
npousBeseHa Mblwblo (cM. n. HasHayeHWe U3IMepAEMOro
napamertpa).
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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
OAHOro nNpUeMHMKa. B 4yeTbipexnopTOBOM aHa/NM3aTOPE WCMNONb3YETCA BOCEMb
He3aBUCUMBbIX NpuemHukos: T1, T2, T3, T4, R1, R2, R3, R4 (cm. pUCYyHOK HUXKe).

locd] [Ueek
1O [TP%n

= B = =

Mopt 1 Mopt 2 Mopt 3 Mopt 4

9o
@G

O

PucyHok — CTpyKTypHaa cxema aHanusartopa

MpuemHnkn R1, R2, R3 n R4 agnatotca onopHbimu, T1, T2, T3 n T4 — tectosbimu. B
3aBUCMMOCTM OT HOMepa nopTa CcTUmMyna pasamyatotr 32 BMAA abCONHOTHBIX
namepeHuin (cm. Tabnuuy Hwuke). MNMoa noptom CTUMyna noapasymeBaeTca MNopT
aHanusaTopa, ABNANOWMNCA UCTOYHUKOM CTUMYIUPYIOLWLErO CUTrHana Ana AaHHoOro
N3MepPEHUA.

O603HauyeHMe 3HayeHue

T1(n) TecToBbI NpMemMHUK nopTa 1 (MopT cTMmyna n)
T2(n) TecToBbII NPMeMHUK nopTa 2 (MOpT cTUMYAa n)
T3(n) TecToBbIN NpMeMHUK nopTa 3 (NopT cTumyna n)
T4(n) TecToBbIi NpMeMHMK nopTa 4 (NopT cTmyna n)
R1(n) OnopHbIN NpUemMHKK nopta 1 (nopT cTumyna n)
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O603HayeHne 3HayeHue

R2(n) OnOPHbI NPUEMHMK NopTa 2 (MopT cTUMyna n)
R3(n) OnopHbIi NPUEMHUK NopTa 3 (MopT cTMmyna n)
R4(n) OnopHbIi NPUEMHUK NopTa 4 (MopT cTMMmyna n)

N3mepaembli nNapameTp YyCTaHaBAMBAETCA A8 Kawpgoro rpadpuka. paduk, ana
KOTOPOro BbiBMpPAETCcA W3MEpPSEeMbl MapameTp, AOJ/IKEH ObiTb NpeaBapuUTeNbHO
BblOpPaH KaK aKTUBHbIM (CM. N. Bbibop aKTUBHOIO KaHana u rpadumka).

TecToBki Ona Bblbopa abconoTHOro M3MepeHMAa AnA  TecToBOro
MPAEMHKK

I'IpVIéMHMKa Ha*XMUTe NporpaMmmHbIe KHOMKU!

U3mepeHue > TecToBbIi NPUEMHUK
T1(2)
o 3aTem BblbepuTe Tpebyemoe nsmepeHmne COOTBETCTBYHOLLEMN
NPOrpamMmMmMHON KHOMKOW.
Ona Bblbopa abCONOTHOrO M3MeEpeHMAa [ANA  OMOPHOro
MPHEMHIAR .
o NPUEMHMKA HaXKMUTE NPOrPaMMHble KHOMKMU:
R1(1)
N3mepeHue > ONOpPHbI NPUEMHUK
R1(2)
.. 3aTem Bblibepute Tpebyemoe namepeHne COOTBETCTBYHOLLEN
NPOrpPaMMHOM KHOMKOW.
R4(3)
R4(4)
CALC:PAR:DEF YCTaHaBAMBAET UK CYUTLIBAET U3MEPAEMbIN NapameTp ana
rpaduka.
CALC:PAR:SPOR YcTaHaBAMBAET UKW CYUTLIBAET HOMEP MopTa CTUMYyaa Mpu

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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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).
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dopmat nonapHon guarpammoil

MonApHaa pguarpamma MCNonb3yetca AnAa oTobpaxeHna amnautyabl u ¢dasbl
KoadppuumeHTa otparkeHus (') npu namepennn S11, S22, S33 nnum S44. KomnnekcHole
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

BenvuuHa

roadpduLmenHTa
oTpameHus

Z2=0 e I'.I ___.--":IL".__‘ Z:Zﬂ \ _ 5 A 4
(Pemmm K3) -~ (Cornacosannsiii

', MMnegaHc, HeT
oTpameHuwa 4 — MonHocTelo
: OTparKeHHbIN

cHUrHan

PucyHok — CBOICTBa NONAPHOM Anarpammb

OCHOBHble CBOMCTBA MNONAPHOM Anarpammbil:

® LEHTP AnarpamMmbl COOTBETCTBYET KO3dPuumeHTy oTpaxkeHma I' = 0 (onopHbIi
nmnegaHc Z0 Ha BxogHOM TectoBom nopty UY, npu nsmepennn S11, S22, S33,...
Sii, cornacoBaHHas Uenb, HET OTPaXKeHus);

® 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

NMPUMEYHAHUE

Ha KpyroBsbix guarpammax (nonspHoi u Bonbnepta-Cmuta)
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

Ounarpamma Bonbnepta-CmuTa npeactaBnser cobon Kpyrosyw Auarpammy, Ha
KOTOPbIA M3MEPEHHbIE KOMMAEKCHble KO3dPuumeHTbl oTparkeHms (S11, S22, S33,
S44) conocTaBAAKTCA C HOPMaNM30BAHHBIM MMMNEAAHCOM UCCeAYyEeMOro YCTPOMCTBaA.
Ouarpamma Bonbnepta-Cmuta dopmupyerca m3  NPAMOJIMHENHOM  MAOCKOCTU
MMnegaHca npespawieHMem 061acTM € NONOMKUTENbHbIM  CONPOTUB/NEHMEM 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;

260



® 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},
OTCYTCTBME OTPaXeHHOro CUrHana
YeenmueHue
SKTWBHOID

COMPOTHUBIEHWA Kpyr noctoanHoro |

YeenmueHue
MHAYKTAEHOTO
pEaKTUBHOTO
CONPOTABASHWF
MuaoyHTHMEHOE
pEaHTMBHOE
COMNPOTUEBAEHHWE
(+)
180° 0°
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)

MepeBepHyTaa pguarpamma Bonbnepta-Cmuta npeactaBnder coboit  Kpyrosyto
AMarpammy, Ha KOTOPbIA KOMMAEKCHbIN Ko3addUumeHT oTparkeHusa (S11, S22, S33,
S44) oTobparkaeTcA Ha  HOPMA/ZM30BAHHYIO  KOMMAEKCHYHD  MNPOBOAUMOCTb
(aamuTTaHC) TecTMpyemoro ycTponcTtBa. KomnnekcHas npoBOAMMOCTb ABASETCS
BEIMYMHOMN, 0OPATHOM KOMMIEKCHOMY UMMEAaHCY.
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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
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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.

268



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.

277



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.
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dunbrpayma

B gaHHOM paszene onuCbIBaAlOTCA Pas/iNdHble Cnocobbl GUAbTPALUN, NPUMEHSEMbIE
AN ONTUMM3ALUN U3MEPEHUIA:

e cy)XeHune nosnocbl MY M3MepuTenbHbIX NPUEMHUKOB, MO3BONAIOLLNN YBEAUYNUTD
OTHOLLUEHME CUrHaN/WYyM U PaclUMPUTb AMHAMUYECKOro AMana3oHa M3MepeHun,
npu 3TOM YBE/NINYMBAETCA BpPemMs UMKAa CKaHMpoBaHWA (mogpobHee cm. n.
YcraHoBKa nosocbl MY);

® yCpeaHeHWe pe3y/ibTaTOB M3MEPEHUs 33 HECKO/IbKO LMKI0B CKaHMPOBaHUS,
NoO3BO/IAIOLLLEE YBENMUYNTDb OTHOLLEHME CUTHAN/LIYM N PaCLUIMPUTL ANHAMUYECKUIA
AManas’oH  U3MepeHWn. YcpedHeHMe He  yBeAMYMBaeT BpPemMs  UMKANa
CKAHMPOBaHMA, HO pe3y/bTaT YyCPeAHEHWs AOCTUraeTcas Mocae BbIMNOJIHEHUS
3a[1aHHOrO KOJINYECTBa LUMKIOB CKAaHMPOBAHUA, YTO MPUBOAUT K YBENYEHUIO
obuwero BpemeHn namepeHus (cm. n. YcTaHoOBKa ycpeaHeHus);

® Cr/1aXKMBaHWE CKOMb3ALWIMM OKHOM MO coceAHMM Toukam. CrnaxkusaHue He
M3MEHAET AMHAMMYECKUA AMana3oH M3MEPEHWM, HO YMEHbLUAEeT LyMOoBoe
n3nyvyeHume curHana. Metog MmosKeT UckaxkaTb popmy rpadumka (cm. n. YcTaHOBKaA
CrNaKMBaHMA).

Ha pucyHKe HUXKe 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 MNonoca HoHeyy
AWanasoHa AWanasoHa AnanaszoHa

1 e UeHTp 4.51TY 401 NMuH

MNepexn. 3vaueHwe Ko Tun Tlonoca M4 MowHoctsy/ [Nepexkn. 3HaueHwe
Crapt/lUlestp Crapt/ Touek ckaH. MuKC. Cron/ Cron/
Cron/Tlonoca LUedtp  uamep. yacToTa MNonoca [lonoca

PucyHok — HacTpoiika napameTpoB B CTPOKE COCTOAHUA KaHana

E% S11 Amnn nor 10.00 ag/ »-10.00 pb
[]

521 Amnn nor 20.00 a6/ »-50.00 a6
50,00 3HaueHWe
3 2FT1NNE A L=} ICAL g Y
3. _.~.-_:|Illll_4 T 4.: ab - cTimyna
30.00 = < = maprepa

10,00
00
30.00
.00
70.00

[0 [85MS CrapT 9 kY 401 HMT 10 KMy O aBM Cron 8.2 1Ty

3HaueHWe CThMya
MapKepa

PucyHOK — HacTpolika napameTpoB MapKepos
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Bbl60op aKTMBHOrO KaHana

KomaHabl ynpasneHusa, BBOA, MapamMeTpoB MPUMEHAIOTCS K aKTMBHOMY KaHany.
AKTMBHbIA KaHan MOXHO BblbpaTb, Korga OTKpbITO 6o/see o4HOro OKHA KaHana.
OKaHTOBKa OKHa aKTMBHOIO KaHana BblAE/NEeHa CBET/IbIM LBETOM (CM. pPUCYHOK). Ona
N3MEHEHUA aKTUBHOTO KaHana WEeNKHUTE MbILWbIO NO OKHY HY*KHOro KaHana.

AKTUBHBIW rpaduk + AKTUBHBIN KaHan

fpl 511 Awnn nor 10000 ab/ #0000 a6

O, D00

Rl [0 Crapt 20 kMy 201 MuA 10 kN 0 g6 CTon 4.8 M

rpl 511 re3 10.00 wc/ w0000 c

0. 000w . I - dll 0. 0D

PucyHOK — Bblbop aKTMBHOrO KaHana

AKTUBHbIM KaHaN TaKXKe MOXKET ObITb Bbl6paH C NOMOLUWbIO NPOrpaMmMHbIX KHOMOK (CM.
n. Bbibop aKTUBHOrO KaHana u rpadumka).
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Bbi6op akTMBHOro rpadpuka

AKTUBHbBIV TpadmnK MOXKHO BblObpaTb, KOrga akTUBHOE OKHO KaHana CoAepXut bonee
oAHoro rpaduka. HaumeHoBaHWe aKTUBHOIO rpadMKa BblAENEHO MHBEPCHbIM LBETOM
(cm. pucyHOK). OnAa U3MEHeHWA aKTUBHOTO rpaduKa LWENKHUTE MbIWbO Ha

Tpebyemyto CTPOKY COCTOAHUS rpadmKa uUam Ha Nobon anemeHT (rpaduk, mapkep),
MMEIOLLLUI TOT }Ke LBET.

| Cpadwmk/KaHan  Crumyn  OTKNMK  WHAMKauws  KanwbpoBKa
Eﬁ% 521 Awmna nor 10.00 a6/ »0.000 ab

511 Awmna nor 5.000 agB/ »-5.000 b
00

PucyHoK — Bblbop akTMBHOro rpadmka

AKTMBHbIN rpadUK TaKKe MOXKET ObiTb BbIOpaH C MOMOLLbIO NPOrPaMMHbIX KHOMOK
(cm. n. Bbibop aKTMBHOroO KaHana v rpaduka).
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HasHaueHue namepaemoro napameTpa

[OnAa HazHayeHns nsmepsemoro napametpa (S11, S21, S31,... S44) WeNKHUTE MbILbIO

no HAaMMEeHOBAHUIO Msmepﬂemoﬁ Be€/1NM4YNHbI B CTPOKE COCTOAHUNA rpachKa. Bbl6epMTe
namepAaemyro BeZIM4NHy 13 BbiNnaaalowero MmeHto.

Cpadwmk/HaHan Crumyn  OTKAME  MHAWMKaUKA

E% S11 Amnn nor 10.00 ak/ »0.000 pb
)

S21 Awna _nor 10.00 ag/

=

»0.000 pE

PucyHoKk — Ha3sHayeHue namepsaemMoro napamerpa

N3mepAaembii napameTp TaKXKe MOKeT ObiTb BblOpaH C MOMOLLbHO

NPOrpamMHbIX
KHOMOK (cM. n. S-napameTpbl).
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Bbi6bop popmara rpadpuka

Ona Bblbopa ¢opmaTa rpadPuKa WENKHUTE MbIWblO MO HAaMMeHoBaHWIO ¢dopmaTa B
CTPOKe COCTOAHUA rpadurKa. BoibepuTe HyKHbIM GOPMAT B BbiNaJatoLLEM MEHIO.

Cpadwk/KaHan Crumyn  OTKIMK  MHOMKauna  KanwbpoBKa
S21 Awmnn nor 10.00 ag/ »0.000 ab

p2 S11 [TAmMAA nor ak/ »-5.000 ob
KCBH
L EEE]
daza=180
ez M
AMmnn nKH
Pean
MHIM
Bonen{Nor)
Bonen (Muuy)
20.00| Bonen(Re/Im)
Bonen(R+jX)
| Bonen(G+]B)
10.00 | nonap(nor)
Nonap (Nuy)
Nonap(Re,/Im)

PucyHok — Bbibop dopmarta rpaduka

dopmat rpaduKa TaKKe MOXKeT 6biTb BbIbBpPaH C MOMOLLbIO NMPOrPaMMHbIX KHOMOK
(cm. n. YcraHoBka dopmara).
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YcraHoBKa macwTtaba rpadpmkKa

MacwTab rpaduka (LeHa BEPTMKANbHOIO AeNeHMA) MOXKET ObiTb YCTAHOB/IEH ABYMA
cnocobamu.

MepBbin cnocob: wWenkHUTe NO nont Macwrtaba rpaduka B CTPOKE COCTOAHMUA
rpaduka n BBeanTe Tpebyemoe YNCN0BOE 3HAYEHME.

Cpadwe/KaHan Cruamyn  OTKAMK  WHAMKAUWMA  KanwbpoBska
$21 Amnn nor IONENEEE]»0.000 ab

fp2 S11 Amnn nor 5.000 g6/ M- 0 nb

5 00

PucyHoK — YcTaHOBKa macliTaba B CTPOKE COCTOAHMUA rpadmKa

Bropoli cnocob: HaBeguTe yKasaTeNb MbIWKM HA BEPXHIO WAM HUMKHIOK 4acTb
BEPTUKANbHOM LWKabl, NpumepHO 10 % OT BbICOTbI WKabl. YKasaTe/lb MbilX NPUMET
bopmy, NOKa3aHHYl Ha PUCYHKE HWKe. HaKmuTe NeByt0 KHOMKY MbIlM W, He
OTNyCKasA ee, ABUranTe yKasaTenb BBEpX WM BHM3. [BUKEHME OT LEHTpa LKa/bl
YBE/MYMBAET MaACLITab, ABUMKEHUE K LEHTPY — YMEHbLUAET.

10,00
0. 000

-10. 00

-20.00

PucyHoK — YcTaHoBKa macwTtaba Ha BEPTMKANbHOM LWKane

MacwTab rpaduKa TakKe MOMKET ObiTb BbiIOPaH C MOMOLLbIO MPOrPaMMHbIX KHOMOK
(cm. n. YcraHoBKa maclitaba rpaduka).
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YcTaHOBKa 3HaYeHUA ONOPHON INHUM

3HayeHne OnOpPHOM NMHUKM, 0OO3HAYEHHOM HA BEPTUKANbHOM LWKane CUMBONAAMMU

« P » 1 « €», MOXET ObITb YCTAaHOBNIEHO MbILLbIO ABYMSA cnocobamu.

ﬂepBbu‘i cnocob: WenKHUTe No Nonto 3HAa4YEHUA OI'IOpHOﬁ NTNMHNN B CTPOKE COCTOAHUA

rpacI)MKa 1 BBeauTe Tpe6yeM0e YUCNOBOE 3HAYEHUE.

Cpadwk/Kadan Crumyn  OTKAMK  WHOMKauWMA  KanwbpoBska
S21 Amnn nor 10.00 a6/ »OR N

511 Amnn nor 5.000 ag/ »-
.00

PUcyHOK — YcTaHOBKa 3HaYeHMA ONOPHOM IMHUU B CTPOKE COCTOAHUSA rpadmKa

BTopoit cnocob: HaBeauTe yKasaTeNb MbIWM Ha LLEHTPA/bHYIO YacTb BEPTUKANbHOWM
WKanbl, NnpumepHo 60 % OT BbICOTbI WKanbl. YKasaTeNb MbiWM NPUMET Gopmy,
MOKAa3aHHYIO Ha PUCYHKe HUXKe. HaxmuTe neByto KHOMKY MbIWKW W, HE OTNyCKas ee,
ABUranTe yKasaTenb BBEpX WAM BHU3. [BUXKeHWEe BBEpPX YBE/NNUYMBAET 3HayeHue

OHOpHOVI NUHUN, ABNKEHNE BHN3 — YMEHbLUAET.

0, 00

40,00

10,00
0.000
-10.00

-20.00

PUCYHOK — YCTaHOBKa 3Ha4Y€HWUsi ONMOPHOM IMHUKN Ha BEPTUKANbHOM LUKaNe

3HaYeHWe OMOPHOM /NMHUM TaKKe MOXKET ObiTb YCTAaHOBNEHO C
MPOrPaMMHbIX KHOMOK (cm. n. Macwtab npamoyroabHbIX KOOPAMHAT).
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YCTaHOBKa NON0XEHUA ONOPHOU INHUM

[OnAa ycTaHOBKM NONOXKEHMA ONOPHOM NIMHMKN, 0603HAYEHHOM Ha BEPTMKANbHOM LLKane
cumBonamm «P» n « d», HageauTe yKasaTe/lb MbIWKM HA 3HAK OMOPHOMN JIMHUM.
YKasaTenb mbilwn npumer GopmMy, NMOKa3aHHY Ha PUCYHKe HUXKe. HaxkmuTe nesyto
KHOMKY MbILUKW W, HE OTMNYCKas ee, ABUranTe yKasaTe/lb BBEPX UM BHU3. 3HAK ONOPHOM

NNHUN 6y,u,eT nepemewaTtbCa BCael 3a yKasatenem Mmbllln, nepetTawmnTe ero B Hy>XxHoe
nosoxeHwume.

-10.00

PUCYHOK — YCTaHOBKa NO0OXEHWNA ONOPHON IMHUM HA BEPTUKA/IbHOM LWKane

MonoxeHne OMOPHON JIMHUM TaKKe MOMKET OblTb YCTAaHOBAEHO C MOMOLLbLO
NPOrpamMMHbIX KHOMNOK (cm. n. MacwTtab npamoyronbHbIX KOOPANHAT).
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YcTaHOBKA Ha4YyaZlbHOro 3Ha4YeHUA AManasoHa CKaHMPOBaHUA

HaBeaguTe yKasaTeslb MbIWM HA NEBYO YacTb LWKaabl CTUMyAa, npumepHo 10 % ot
O/INHbI WKanbl. YKasatenb Mbilwv npumeT Gopmy, NOKa3aHHYKD Ha PUCYHKE HUXKe.
HaxkmuTe NeByto KHOMKY MbIlM U, HE OTNYCKas ee, ABUranTe yKasaTe/lb BMpaBo WU
BNeBO. [lBUXKeHMe BMNpaBO YBENMYMBAET HaAya/bHOE 3HAYeHWe [AManasoHa
CKaHMPOBaHMA, ABUXKEHNE BNEBO — YMEHbLUAET.

300K

400m  800Mm 1.2 1.60

PucyHOK — YcTaHOBKa Ha4yanbHOro 3Ha4YeHUA AnanasoHa CKaHMPOBAHUA

HayanbHOe 3HayeHWe AManasoHa CKaHMPOBAHMA TaKXKe MOMET ObITb YCTaHOB/IEHO C
MOMOLLbIO MPOrPaMMHbIX KHOMOK (CM. M. YCTaHOBKa AMana3oHa CKaHNMPOBAHWMSA).
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YcTaHOBKA KOHEYHOro 3HayeHUA AMana3oHa CKAaHUPOBaAHUA

HaBeaguTe yKasaTenb MbIlM HA MPaBYyt YacCTb LWKaabl CTUMYANA, npumepHo 10 % ot
O/INHbI WKanbl. YKasatenb Mbilwv npumeT Gopmy, NOKa3aHHYKD Ha PUCYHKE HUXKe.
HaxkmuTe NeByto KHOMKY MbIlM U, HE OTNYCKas ee, ABUranTe yKasaTe/lb BMpaBo WU
BNeBo. [BW)KEeHMe BMNPaBO YBE/NMYMBAET KOHEYHOE 3HayeHWe [AManasoHa
CKaHMPOBaHMA, ABUXKEHNE BNEBO — YMEHbLUAET.

400M  B0OM 1.2 1.6r
PMCVHOK — YCTaHOBKA KOHEYHOrO 3Ha4YeHuA Anana3oHa CKaHNpOBaHUA

KoHeuyHoe 3HayeHWe apanasoHa CKaHUPOBAHUNA TaKXXe MOXeT 6bITb YCTaHOBJ/1IEHO C
NOMOLLBbIO NPOrpamMmHbIX KHOMNOK (CM. n. YcTaHOBKa AMana3oHa CKaHUMPOBaHMA).
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YcTaHOBKa L,eHTPa AMnana3oHa CKaHMPOBaHUA

HaBeaute yKasaTenb MbIlIM Ha LEHTPaNbHYH 4acTb LWKanbl CTUMYyNa, B npeaenax
npumepHo 10 % oT A/IMHbI WKanbl. YKa3aTenb MblliK NpuMeT Gopmy, NOKa3aHHYO Ha
PUCYHKE HUXe. HaxmuTe NneByl KHOMKY MbIWW M, He OTNyCKas ee, ABWUranre
yKasaTtenb BMNpaBoO MAM BAeBO. [BWKEHWE BMPaBO YBEAMYMBAET LEHTPasbHOE
3HayYeHue Auana3oHa CKaHMPOBAHMA, ABUMKEHME B1€BO — YMEHbLLUAET.

&00M 7OOM E00OM 900M

PVICVHOK — YCTaHOBKa UeHTpa Anana3oHa CKaHNPOBaHUA

LleHTpanbHoOe 3HayeHne gMana3oHa CKAaHMPOBAHUA TaKXKe MOXKeT 6bITb YCTaHOB/IEHO C
NMOMOLLbIO NPOrPaMMHbIX KHOMOK (CM. M. YCTaHOBKa AMana3oHa CKaHNMpPOBaHUA)
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YcTaHOBKa NON10CbI CKAHUPOBAHUA

HaBeauTte yKasatenb Mbiwn Ha NtobOM Kpal LWKanbl CTUMYyNa, OTCTYNUB OT HEro
npuMmepHo Ha 20 % OT A/INHbI WKabl. YKa3aTenb MbllK NPUMET GOpMY, NOKa3aHHYO
Ha PUCYHKE HWKe. HaKmMuTe neBylo KHOMKY MbIWW M, He OTMNycKasa ee, ABWUraiTe
yKasaTenb BMpaBo WAM Bneso. [BWMXKEHWE BMNpaBO YBEAMYMBAET MOJOCY
CKaHMPOBaHMA, ABUXKEHNE BNEBO — YMEHbLUAET.

PMCVHOK — YcTaHOBKa NoA0ChI CKaHMpoOBaHUA

Monoca CKaHMPOBAHMA TaK¥Ke MOXET BbITb YCTAHOB/IEHA C MOMOLLbIO MPOrPaMMHbIX
KHOMOK (CM. n. YCTaHOBKa AManasoHa CKaHUMPOBaHUsS)
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MepeknioueHne pexkuma «Crapt/LleHTp» n «Cton/Monoca»

[ns nepekntoveHna mexay pexkumamu "Crapt/Lentp" n "Cron/Monoca" wenkHuTe
MO COOTBETCTBYHOLLEMY NOJIO CTPOKM COCTOSIHUA KaHana. Mpu 3TOM HauMeHOoBaHUSA

«Ctapt» n «Cton» meHsaTca Ha «LleHTp» u «lonoca», cooTBeTcTBEHHO. OumMdpoBKa
LLKa/la CTUMYJI0B TaKXKe MeHAET CBOe npeacTas/eHune.

| B CTQPT 100 kIy Cron 81Tu

PucyHok — MepekntoueHne mexay "Crapt/Lentp" n "Cron/Monoca" B cTpoke
COCTOAHMA KaHana

ﬂepeKmoquMe mexagy pexmmamnm TakK XKe BO3MOXHO C NMOMOUWbIO NporpammHbIX
Knasuul (CM. n. YCTaHOBKA AMana3oHa CKaHNMPOBaHUA).
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YcTaHoBKa 3HaueHua nona «Crapt/LeHTp»

[lns BBOAa YMcNoBOro 3HavyeHuns nons "Crapt/LeHTp" WwWenkHUTe No AaHHOMY MO0 B
CTPOKe COCTOSIHUA KaHasa U BBeauTe Tpebyemoe YNCI0BOE 3HAYEHMe.

I [SIT Crapt 300 kiU

PucyHok — Mone "CrapT/LleHTp" B CTPOKe COCTOAHMA KaHana

3HaueHna nona "Crapt/LleHTp" TakXe MoKeT 6biTb YCTaHOBNEHO C MOMOLLbIO
NPOrpamMMHbIX KHOMOK (CM. N. YCTaHOBKA AMana3oHa CKaHNPOBaHMA).
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YcraHoBKa 3HayeHua nona «Cron/Monoca»

[lns BBOAa YMcnoBoro 3HavyeHuns nons "Cron/Monoca" wenkHMUTE N0 AaHHOMY MO0 B
CTPOKe COCTOAHUA KaHana 1 BBeauTe Tpebyemoe YMCN0BOE 3HaYEHMe.

Cton 81T
T

PucyHok — Mone "Cron/Monoca" B CTPOKe COCTOAHMA KaHana

3HauyeHna nona "Cron/Mosioca” Tak¥e MOMKeT 6biTb YCTaHOB/AEHO C MOMOLLbIO
NPOrpamMMHbIX KHOMOK (CM. N. YCTaHOBKA AMana3oHa CKaHNPOBaHMA).
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YcTaHOBKa KO/IMYECTBA TOYEK

[ns BBOAA KONMYECTBA TOYEK U3MEPEHUA LWENKHUTE NO AaHHOMY MO0 B CTPOKe
COCTOAHMA KaHana u BeBeauTe Tpebyemoe YMCN0BOE 3HAYEHME.

ia

PucyHOK — YCTaHOBKa KOIMYeCTBa TOYEK M3MepPEeHUA B CTPOKe COCTOAHMA KaHana

Konnyectso TouyekK M3MEPEHUNA TaKKe MOXKeT 6bITb YCTaHOB/1IEHO C NMOMOLULbIO
nporpammHbIX KHOMOK (CM. N. YCTaHOBKa KOIMYECTBA TOYEK N3MEPEHMUS).
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YcTaHOBKa TMNA CKAaHMPOBaHUA

Ana YCTAaHOBKWU TUNA CKaHNPOBaAHUA WWLENKHUTE MbIlLbIO NO COOTBETCTBYOWEMY MOS0
CTPOKU COCTOAHUNA KaHanNa. Bbl6epMTe TN CKaHMPOBAHMA U3 BbiNadalOWEro MeHto.

J-ILJII 1M wlu
i &  flun
Nor
Cerm
MowyH

PucyHOK — YcTaHOBKa TUNa CKaHMPOBAHUA B CTPOKE COCTOAHMA KaHana

TN CKaHMPOBAHUA TaKKE MOMKET ObITb YCTAaHOBNAEH C MOMOLLbIO MPOrPaMMHbIX
KHOMOK (CcMm. n. Bbibop T1na ckaHMpoBaHus).
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YctaHoBKa nosaocbli MY
Monoca MY MoKeT 6bITb YCTAaHOBNIEHA B CTPOKE COCTOSIHUA KaHana ABymaA cnocobamm.
MepBbIi cnocob: BbIBOP NosoCkl B BbiNadarowem meHto. 15 Bbi30Ba BbiNaJaroLero

MEHIO LLEeNIKHUTE NPaBOM K/1aBULLEN MbIWK MO Noato nonockl MY B CTpoKe cocTosHUA
KaHana. BoibepuTe Tpebyemoe 3HaueHne Noaochl.

30 kly 1kly, 30Ty,
20 kly T00 My 20y
15 Kl y 500 My 15Ty,
o 10kly 300 My 10Ty
Tely 200 My ¥y
5kly 150 Ty 5Ty
3 kly 100 My Iy
q 70Ty 2Ty
100 kHz 1.5 kly 50Ty 1Ty
70 kHz
BE o
10 Kro asM CTOM S ST

PucyHok — YcTtaHoBKa nonocsl 14 B BbinagatoLem MmeHto

BTropoit cnoco6: BBOA 3HAYeHUA MO0Chbl C UMPpPOBOM KnaBmaTypbl. A akTUMBaLMuK
Nons BBOAA LWENKHWUTE NeBOM KAaBuLlIeh MbilM No noat nonocbl MY B cTpoke
COCTOAHMA KaHana. Beeaute Tpebyemoe 3HaYeHMe NoNockl C UMPPOBOM KNaBuaTypbl.
Mpu BBOAE C KNaBMaTypbl NPOU3BOSILHOIO 3Ha4YeHMA MO0Cbl, aHaAM3aTopom byaer
ycTaHoB/ieHo 6aunKaliwee us cneayrowero paga: 1 My, 1,5 My, 2 My, 3 Ty, 5y, 7 My, 10
My, 15 My, 20 My... 1 My, 2 Mrw,

N 1oxgEd 0 abM

PucyHoK — YcTaHOBKa nonocsbl 14 B CTpOKe COCTOAHMA KaHana

Monoca MY Tak»Ke MOXKeT bbITb YCTaHOBEHA C MOMOLLbIO MPOrPaMMHbIX KHOMOK (Cm.
n. YcraHosKa nosocsl MY).
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YcTaHoBKa nona « MowHocTb/PuKcMpoBaHHas YacToTa»

[na BBOAa 3HayeHUA MOLLHOCTM/PUKCMPOBAHHOM YacTOTbl B CTPOKE COCTOSHUSA
KaHana LWeNKHUTE MO YMCNOBOMY 3Ha4YeHMIo nons. HasHayeHwe JaHHOro nons
3aBMCUT OT TEKYLLEro TMMa CKaHMPOBAHMUA: NPU CKAaHUPOBAHUW NO YacToTe AaHHOe

nose CAYyXWUT ANA BBOAA MOLWHOCTM, @ MNPU CKAHUMPOBAHMM MO MOLLHOCTU
OUKCUPOBAHHOM YaCTOThI.

0 abm

PucyHOK — YcTaHOBKa MOLLHOCTN/GUKCMPOBAHHOM YacTOTbl B CTPOKE COCTOAHUSA
KaHana

3HayeHne MowHOCTU/PUKCUPOBAHHOM YACTOTbl TaKKe MOXKET BbiTb YCTAaHOB/IEHO C
MOMOLLbIO MPOrPaMMHbBIX KHOMOK (cm. n.

YcTaHOBKa MOLWHOCTM M YCTaHOBKA
dUKCUPOBAHHOM YacTOoThl).
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YCcTaHOBKa 3HaUeHUA CTUMY/IA MapKepa
3HauyeHne CTUMY/1a MapKepa MOKET ObITb YCTAaHOB/IEHO ABYMS cnocobamu.

MepBbli cNocob: nepemellleHNe MbilblO YKasaTenen mapkepa. as aToro HaBeauTe
Mbllb Ha OAMH U3 YKa3aTe/iel MmapKepa, NoKa OH He NpuUmeT popmy, NoKasaHHyo Ha
PUCYHKaX HWKe. HaKmuTe NeByl0 KHOMKY MbIlIM W, He OTNycKaa ee, ABuraiTe
yKasaTe/ib BNPaBo Win BNEBO K HEOBXOAMMOMY 3HAUYEHUIO CTUMYNA.

PUCYHOK — YCTaHOBKa 3Ha4eHUA MapKepa C MOMOLLbIO MepemeLL,eHuns ero yKkasaTenen

BTopoi cnocob: BBOA C UMD POBOM KNaBMATYPbl 3HAYEHUA CTUMY/1A MapKepa B CTPOKEe
MHOMKAUMM OaHHbIX MapKepa. 1A 3TOro akTUBUPYWTe Mosie CTUMYAa, WeNKHYB No
HEMy B CTPOKe WHAMKAUMKW OaHHbIX MapKepa. Beegute Tpebyemoe 3HauyeHue c
undpoBOI KNaBMaTypbl.

Cpadmr/KaHan Crumyn  OTKAMK  MHAMKaums  KanubpoBKa
521 Amnn nor 1.500 ag/ »0.000 pk

3148 NI -0- 2320 16

b . 000

PUCYyHOK — YCTaHOBKA 3Ha4YeHWsi MapKepa B CTPOKE MHAMKALMKN AaHHbIX MapKepa

3HayeHMe CTUMy/la MapKepa TaKKe MOMKET ObiTb YCTaHOB/NEHa C MOMOLLbIO
MPOrpPaMMHbIX KHOMOK (cm. n. Mapkepbl).
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KanubposkKa

Ha pe3ynbTaTbl MU3MeEPEHUs S-napameTpoB BAUAIOT Pas/iNyHble OWNOKM U3MepeHUs.
Mpupoaa 3TMX OWMBOK pas3nMUHa - HEKOTOPbIE N3 HUX CUCTEMATUYECKN MOBTOPAIOTCA,
a HeKoTopble ABNAOTCA CAy4YyalHbIMKU. KanubpoBKa — 3TO MPOLLECC, UCMOJIb3yEMbIN
AN OUEHKU CUCTEMATUMYECKM MOBTOPAKOLWMXCA OWMOOK M UX MaTemaTU4ecKkoro
MCK/TIOYEHUA U3 PE3Y1bTaTOB U3MEPEHUIA.

NMPUMEYAHUE YT06bI 0b6ecneynTb Tpedbyemyrd TOYHOCTb W3MEpPEHU,
npoBoauTe KannbposKy npubopa nepen KaxkabiM CEaHCOM
paboTtbl. [nA BbINOAHEHWA KanuMbpOBKM  MPaBUbHO
cnenymTe PeKoMeHZaumMam Mo BbINONHEHUIO KannbpOBOK
Tekywero pasgena. TonbKO NpaBWbHO OTKanMbpPOBaHHbLIN
npmbop obecneymBaeT TOYHOCTb, YKA3aHHYIO B TEXHUYECKUX
XapaKTepPUCTUKAX.

B gaHHOM pasgene onucbiBalOTCA METoAbl M Npoueaypbl KanvbpoBkM, pabota c
Ka/IMBPOBOYHBIMU KOMMJIEKTAMM M aBTOMATUUYECKUMWN KaMBPOBOYHbIMKU MOAY/IAMMU
(AKM):

e 06w e cBegeHUA o0 Kanmbposku (cm. n. Obuime cBeaeHUs);

e paboTa C KaNMBPOBOYHBIMW MepPaMU U KannbpoBOYHbIMM Habopamu (cm. n.
KannbpoBoYHble MePbl U KOMMJIEKTbI Mep);

® MeToApl U Npoueaypbl KaAMB6POBKK (cm. N. MeToabl 1 NpoLeaypbl KAANOPOBKM);

® KanMbpoBKa MOLLHOCTM MOPTOB C NMOMOLLbIO BHELIHErO U3MEPUTENA MOLLLHOCTM
ONA noaaepaHma TOYHOro YPOBHA MOLLHOCTM Ha Bxoae MUY (cm. n. Kaanbposka
MOLLIHOCTX NOPTOB);

® Ka/IMOPOBKA MNPUEMHMKOB A/ TOYHOrO M3MEPEHUs MowHoCcTM (cm. 1.
KannbpoBKa NpUEMHUKOB);

e KannbpoBKa cmecutenei:

1. CkanapHasa KannbpoBKa cmecutenen He TpebyeTr [ONONHUTENBHOFO
cmecutena. MamepeHna cmecuTens BbIMOJIHAKOTCA B pPeXMMe CMeLLeHuA
yacTtoTbl. MeToZ N03BOIAET M3MEPATb NAPaAMETPbl OTPAXKEHUA B BEKTOPHOM
dopme 1 napameTpbl Nepenayn B CKanapHon popme;

2. BekTOopHas  KanuMbpoBKA CMECUTENEN  BbINOJMIHAETCA C  MOMOLLbIO
OONONHUTEeNbHOro cmecuTenda. Metog no3BONSET M3MEPATb NapamMeTpbl
OTParKeHUA N Nepenayn B BEKTOPHOM dopme, BKAtOYAsA ¢asy M rpynnosoe
BpemMs 3a4epKKn kospodunumeHTa nepegauu;
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e paboTa ¢ moaynem aBTOMATU4YEeCKON Kanubposku (AKM), KoTopbliii no3sonsaer
yNpocTUTb U YCKOPWUTb Mpouecc KanubpoBKM aHanuszatopa (cm. .
ABTOMAaTUYECKUN KaANBPOBOYHbIM MOAY/b).

O6uwue ceeaeHnn

Pasaen copeput obuime ceeaeHUs 0 KannbpoBKe:

e 06WMe pekomeHZauumn (cm. n. OCHOBHble PEKOMEHAAUMU MO BbINOJAHEHUIO
KannubpoBKM);

e onuncaHme ownboK namepeHus (cm. n. OWKBKK nsmepeHus);

e moaenu owmnbok (cm. n. Mogenb oWMBOK M3MepeHUin);

® NOCNEeA0BaTEeNbHOCTb BbIMONAHEHU KanubposBkn (cm. n. Cragmu npouecca
KannbpoBsKkM).

OCHOBHble peKoMeHAaLMU No BbINOTHEHUIO KAaIMBPOBKU

[na NpPaBUNbHOIO BbIMNOJIHEHUA KanMBPOBKM U YMEHbLUEHMA CAy4YaliHbIX OWWNBOK
cnegymnte pPeKOMeHAAUMAM, WU3/I0KEeHHbIM HuKe. CobntogeHne pekomeHaaumin
NO3BO/IUT 06EeCNeyYnTb TOYHOCTb, YKa3aHHYI0 B TEXHUYECKUX XapaKTEePUCTUKaX.

Obwue pekomeHaaunm

e [10 Hayana npoBeaeHMa KanmbpoBKM BbibepuTe OCHACTKYy Ana nogkatoveHmna NY
N cobepute N3IMePUTENbHYIO YCTAHOBKY. BbiNoNHANTE KaAMBPOBKY B MNAOCKOCTY,
NPOXoaaLLen Yepes cCoeaANHUTENN, K KOTOPbIM Noakatodaetca NY.

e KannbpoBKy M3MepUTENbHOM YCTAHOBKW BbIMOJIHANTE MPU TEX Ke napameTrpax
(4acTOTHbIV AManasoH, KOJIMYECTBO TOYEK M3MEPEHMSA, MOLWLHOCTb CTUMYAA), NPU
KOTOpbIX OyayT Npon3BoauTbCa n3mepeHus. MameHeHne aTUX NnapaMeTpoB nocse
Ka/IMBPOBKM MOXKET CYLLLECTBEHHO CHU3UTb TOYHOCTb U3MEPEHUIA.

e B npouecce KanmbpoBKM He ucnonb3yiTe nonocy MY wupe, yem nnaHupyetca
NPU U3MepeHnax.

e BbibupalitTe KaAMBPOBOYHbIM HABOP B COOTBETCTBUM C TUMOM pasbemos NY.

e [InanasoH  4acToT  BblbpaHHOrOo  KanMbpoBoYyHOro  Habopa  AOJIKEH
COOTBETCTBOBATb AMANa30oHY, B KOTOPOM BbINO/IHAETCA KaIMbpPOBKa.

e [pn BbibOpPE KannbpoBoyHOro Habopa HeobXxoAMMO yuuTbIBaTb, YTO Ana SOLT
KannbpoBOK NyyLlyt0 TOYHOCTb 0becneynT KaambpoBoUHbIM Habop, NnapameTpbl
Mep B KOTOpOM Haubosnee To4HO onucaHbl. Ansa TRL KannbpoBOK TOYHOCTb
KannbpoBKM onpeaenaeTca B OCHOBHOM KauyecTBOM M3roTOBAEHUA Mep.
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o [p HEO6XOAMMOCTM BKAKOYEHUA Mepbl B COCTaB Habopa paccuuTante UAU
M3MepbTe ee NnapameTpbl C MPUMEHEHMEM BbICOKOTOUYHbIX CPEACTB U3MEPEHUS.
Co3panTe onucaHue Mepbl B BMAE MOAENM WAM Tabauupl S-napameTpos.
3arpysute onuncaHue B NporpammHoe obecneyeHne aHanmnsartopa.

e Bbibupalite metoa KaNnMbpOBKN B 3aBUCMMOCTU OT BbIMOJIHAEMbIX WU3MEPEHUN,
TpeboBaHUM K UX TOYHOCTK, AOMNYCTUMOM TPYA0EMKOCTU KaNnNBPOBKN U HAaNMuuA
HabopoB KannMbpoBOYHbIX Mep.

e ina SOLT KannubpoBOK pekomeHayeTca mcrnonb3oBaTb AKM (aBTomaTuyeckom
KaNMbpPOBOYHbIA MOAY/b), YTOObI YMEHbLUUTD:

® TPYZ40EMKOCTb KaNIMbpoBKM 6€3 NOTEPU TOYHOCTMU;
® M3HOC Pa3beMOB;
® OLWINBKM onepaTtopa.

e Ecin  nocne KannbpoBKM B U3MEPUTENbHYIO  YCTaHOBKY  pgobaBneH
OONONIHUTENbHbIX  KOMMNOHEHT (Kabenb, aTTeHwaTop, ajganTtep), cnepyert
BbIMO/IHUTL MOBTOPHYIO KanubpoBKy. BMecTo NOBTOPHOM KaZMBPOBKU MOXKHO
MCNONb30BaTb GYHKLMIO UCKAKOYEHUA LENU UK GyHKUMIO YAJIMHEHUA MOPTOB,
yTobbl KOMMNEHCUPOBATb A0OABNEHHYIO 3NEKTPUYECKYIO A/IMHY (3a4epXKKy) u
notepw.

PekomeHAauUMm No yMeHbLUEHUIO CllyYarUHbIX OLUMOOK N3MepeHUn

e [InA ymMeHbLUEHMA OLMBOK, BHOCMMbIX COBCTBEHHbIM LYMOM aHanM3aTopa,
PEKOMEHAOYeTCs YBE/IMYUTb MOLLHOCTb MCTOYHWMKA CTUMYAMPYIOWEro CUrHana,
Cy3uTb nosocy nponyckaHma MY u nNpMMeHUTb ycpeaHeHWe MO HECKObKUM
3HAYEHUSIM Pa3BEPTKU U3MEPEHUA.

o [1n5 CHU}KEHMA OWMOOK TemnepaTypHoro aperida 31EeKTPUUYECKMX XapaKTEPUCTUK
aHaNn3aTopa U KOMMNOHEHTOB U3MEPUTENbHOMN YCTAHOBKM PEKOMEHAYETCA:

® MPOBOAUTL M3MEPEHUA B MOMELLEHMM CO CTAabUNbHON KOHTPOAUPYEMO
TemnepaTypoir, NPU KOTOPOWM rapaHTUPYIOTCA TEXHUYECKUE XapaKTepUCTUKU
aHanM3aTopa;

® NPOBOAMTbL MOBTOPHYO KanuMOPOBKY B CAyyae 3HAYMTENbHOTO W3MEHEeHMUs
TemnepaTypbl B NOMELLEHUN MOC/IE KAaNIMOPOBKMU ;

® nepes, Ha4yasloM KanubpoBKM MPOrpeTb aHaNM3aToOp B TEYEHWE BPEMEHM,
yKasaHHoOro B cneumMdukaumm;

e nepes Haya oM KanubpoBKM AnA CTabuamsauuu napameTpoB BblAEpXKaTb
KannbpoBoYHble Mepbl 6e3 yMakoBKM B MOMELLEHUW, rae NpoBOAATCA
N3MepeHus.

e [1nA CHUXKEeHMA OLIMBOK NOBTOPAEMOCTM COEANHEHUI PEKOMEHAYETCA:
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® CeguTb 33 YMCTOTOM WM COCTOAHMEM COeAMHUTENEeN BCeX MOAKAYAEMbIX
YCTPOWCTB;

® NPU NOAKNIOYEHUN coeanHuTenein mep n MY K aHanusaTopy, UCNOJIb30BaTb
cneumanbHbIi TAPUPOBAHHbIN K04 C HOPMUPOBAHHbIM YCUIMEM 3aTAXKKY;

® He MEHATb NoJN0oXeHue Un Koam4yeCctBO KOMMNOHEHTOB VI3M€pMT€l'IbHOVI
YCTAaHOBKUW B MPOCTPaHCTBE B npolecce I-(a!'ll/l6pOBKM U1 nocne Hee,

® HEe M3MEHATb B MPOLECCE M3MEPEHUIN OTKAZIMOPOBAHHYIO U3MEPUTENbHYIO
YCTAHOBKY. ECnM  KOMMOHEHTbI  U3MEPUTENbHOW  YCTAHOBKM  Obinu
nepectaBieHbl MeCcTaMW WM BBEAEHbl AOMNONHUTENbHbIE KOMMOHEHTHI,
c/ieyeT NPOBECTM NOBTOPHYIO KaIMBPOBKY.
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Owun6KM n3amepeHnn

Ha u3amepeHua S-napameTpoB BAMAIOT pPasiMyHble OWWMBKU U3MEpPeHUs, KoTopble
MOXHO pPa3aenuTb Ha [IBE KaTeropum:

® cUCTEMATMYECKNE OLLIMOKM M3MepEeHNUA,

® C/lyyaliHble OWKNOKM U3MepeHus.

Cny4yaliHble OWWMOKU M3MEpPEeHMA — 3TO LIYMOBble QNYKTyauum M TemnepaTypHblie
apendbl B 3/NIEKTPOHHbIX KOMMOHEHTAX, M3MEHEHME MEXAaHMYECKUX pPa3MepoB B
Kabensax M pasbemax npu U3MeHeHUM TemnepaTypbl, OWKNOKM MOBTOPAEMOCTU MpU
NOBTOPHOM COEAMHEHUWN pa3bemoB U u3rnbe Kabenei. CnyyamHble OWNOKKU, B cuny
CBOEM HenpeackasyemocTu, He MoryT ObITb 3apaHee M3MepeHbl M y4yTeHbl. [Ana
YMEHbLUEHUS CAYYalHbIX OWMOOK MOXHO NPUHUMATbL OnpeaeneHHble Mepbl:
NPaBW/IbHbIA BbIOOP MOLWLHOCTU WCTOYHMKA, Cy*KeHue nonocbl MY, ycpeaHeHwue,
noAadeprkaHMe MOCTOSIHHOM TemnepaTypbl OKpy)Kawuwen cpegpl, cobnwogeHue
BPEMEHM nNporpeBa aHa/nM3aTopa, OCTOPOXKHOe obpalieHne C pasbeMamy,
yMeHbLUeHne U3rnbos Kabenen nocne KaMb poBKMU.

CnyyailHble OWMBKM M METOoAbl MX YMEHbLIEHMA He pacCMaTpuBaloTCA Janee B
[aHHOM pasgene.

CuctemaTuyeckme oWMBOKN U3MEPEHUNS — 3TO OWMOKMK, BbI3BAHHbIE HE WAEA/NIbHOCTbIO
KOMMOHEHTOB M3MepPUTENbHOW cuctembl (cm. n. CucTemaTuyeckme OWKnHBKU
namepeHus). OHM NOBTOPAEMbI, UX XaPaKTEPUCTUKU HE U3MEHSIOTCA CO BPEMEHEM.
CuctemaTuyeckme OWMOKM MOXKHO BbIMMC/INUTL, @ 3aTEM YMEHbLUTb WX BEIUYUHY
nyTem BBeAEHMA NOMNPaBOK B pe3y/ibTaTbl USMEPEHNIN MaTeMaATUYECKMM CNOCOBOM.

KanubpoBKka — 3TO npouecc M3mepeHUs MPeumsmoHHbIX PU3NMYECKUX YCTPOMCTB C
M3BECTHbIMW NapamMeTPamMu C LENbO BbIMUCAEHMA CUCTEMATUYECKUX OLIMOOK. Takue
npeuusnoHHble npubopbl Ha3bIBAOTCA KaNMOPOBOYHbIMM Mepamn. Haumbonee
pacnpocTpaHeHbl KaMBPOBOUYHbIE MePbl KOPOTKOro 3ambikaHua (K3), xonocTtoro xoaa
(XX), cornacosaHHo Harpy3ku (CH).

I'Ipou,ecc KomneHcaunn (yMeHbLLIGHVIFl BeJ'IMLIMHbI) CUCTeMaTUyeckmx oLwwmnboK

M3MEpPEHUsa B pe3ysibTaTax U3MEPEHUIA MATEeMATMYECKMM CNocobom HasbiBaeTcA —
KoppeKuuen ownbok.
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Cuctematnyeckme ownbKu namepeHusn

B aHanusaTopax uener noapasfaenatoT caeayroline UCTOYHWKM CUCTEeMATUYECKUX
OWNHBOK n3MepeHus:

® HAMpaB/1eHHOCTb;
® COrnacosaHme UCTOYHUKa;
® COrnacoBaHuMe NpuemMmHmKa;

® 4aCTOTHas HEPABHOMEPHOCTb OTPaXKEHUS;

YyacToTHaA HepPaBHOMEPHOCTb Nepeaayu;

e pa3BA3Ka.

3HayeHMA cUCTEMATUYECKMX OLWMOOK W3MepeHus [0 NPUMEHEHUs npoueaypbl
KOPPEKLUN OWMOBOK Ha3biBaOTCA HECKOPPEKTUPOBAHHbBIMM.

OcCTaToOYHblEe 3HAYEHUA CUCTEMATUYECKUX OLWMOOK M3MepeHMa nocne npUMeHeHun
npoueaypbl KOPPEKUMN Ha3bIBAOTCA 3P PEKTUBHbIMM.

HanpaBneHHOCTb

HanpasneHHoctb (Ed) — 3To owunbKa un3MepeHusa, BbI3BaHHAA HamnpaBAeHHbIM
OTBETBMTENIEM B MOPTE-UCTOYHUKE CWUrHaANa, WM3-3a HEecnocobHOCTM nocneaHero
abCcoNtoTHO PasgenuTb CUrHaNbl NAJAoWeNn U OTPaXKEHHOM BO/HbI. [pu 3TOM YacTb
9HEpPrMn CUrHana nagatoLlLen BoaHbl NPOHUKAET B MPUEMHUK OTPAKEHHOIo CUrHana.
MorpewHoCcTb, BHOCMMAA HAMNPaBAEHHOCTbIO, He 3aBUCUT OT XapaKTepuctnk UY wu
06bI4HO OKa3blBaeT HaMbOo/blLEe BAUAHME MPU NSMEPEHUM OTPAXKEHMA.

Portl

lenepaTtop Napaiowan BonHa
WMCMBITATENBHOMD

CMrHana é X }( %

Napawwan

BOAHA

| CornacoeanHan
Harpys«a

- YTreura

PucyHoK — OwmnbKa HanpaB/ieHHOCTH
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CornacoBaHue UCTOYHUKA

CornacoBaHne wuctoyHMKa (Es) — 370 owwnbka M3MepeHus, Bbi3BaHHaA
HecorsiacoBaHMem MopTa B pPerrMme MUCTOYHMKA CUrHana ¢ sxogom WNY. Mpu atom
4YacTb CUrHana, oTpaxKeHHoro ot Bxoga WNY, oTparkaeTca oT NopTa UCTOYHMKA M CHOBA
noctynaet Ha Bxoga MY. Mpu 3Tom BO3HMKAET OWMOKA NPU M3MEPEHUN OTPAXKEHHOIO
CUrHanNa, W nNpuv  M3MEpPEeHUU nepefsaHHoro curHana. Owwnbka, BHOCMMaA
COrnacoBaHMWeM WCTOYHWMKA, 3aBMCUT OT COOTHOLWEHUA BXOAHOro mmnegaHca UY u
MMnenaHca NopTa B peXXMme UCTOYHUKA CUTHaNa.

OwnbKa cornacoBaHMA MCTOYHWMKA OKasblBaeT 3HAYUTE/IbHOE B/MAHME MNPU
namepeHmnn NY c nnoxmm cornacosaHmem Bxoaa.

! Portl
lenepaTop lNagawowan soaHa |
MCNBITATENBHOTD & K3
CMrHana é ! X %—*—i
" : Owmbka
]
aﬁ‘.?,, HUEJ;BH | COTNACcOBaHUA
.@ e, E— ; MWCTOUHMKA
OrpaxeHHan :
BO/IHA I
- I
() -
1

PVICVHOK — OwmnbKa cornacoBaHUA UCTOYHMKA
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CornacosaHue npueMHUKa

CornacoBaHne npuemHuka (EI) — 370 owunbKa uM3mepeHUa, BbI3BaHHaA
Hecor/s1acoBaHMeM NOpPTa B peXume NpUemMHMKa curHana c soixogom UY. Mpu atom
YyacTb CMrHana, npouweawero 4yepes MY, oTpaxkaerca OT nopTa NPUEMHUKA WU
nocTynaet Ha Bbixog, UNY. Mpn 3TOM BO3HUKAET OWNOKa NP M3MEpPEHUN NepesaHHOro
CUTHaNa, U NpU U3MEPEHUN OTPAXKEHHOTro curHana (ans asyxnoptosbix NY). OwmnbKa,
BHOCMMasi COr/71acOBaHMEM MPUEMHMKA, 3aBUCUT OT COOTHOLWIEHMA BbIXOAHOIO
nmnegaHca MY n nmneaaHca nopTa B pexxmme NpMEeMHMKa CUrHana.

Mpu wm3mMepeHUM nepegaunm owmbKa COrnacoBaHMA MNPUEMHMKA  OKasblBaeT
3HaYUTe/IbHOE BJIMAHME B C/Aydae MA0XOro cornacosaHmem Bbixoga WY. Tlpum
N3MEPEHNN OTPAKEHUA OIMOKA COrnacoBaHMA NPMEMHMKA OKA3bIBAaET 3HAYUTEIbHOE
B/IMAHME B CAy4vae MAOXOro COrnacoBaHMEM BbIXO4A M MANOro 3aTyXaHWA MexKay
BbIxo4OM M Bxogom NY.

1

1 Portl

leHepaTop lNapaiowan BonHa "‘_
MCNBITATENBHOMD }( }( T
CHMIHaNa é é I
MNapawowan :
BOAHA I
e e— '
-
1
1
@ - : Mepe-
Oumbka : MbIYKa

COTMACOBAHMWA |
NpUEMHMKE |

: L |
1
GF -
&
]

1 Port2
1

PucyHok — OwmrbKa cornacoBaHmA NpMeMHUKa

314



YacToTHasA HepaBHOMEPHOCTb OTPaXKeHUA
YacToTHana HepaBHOMEPHOCTb oTpaxeHua (Er) — 3To owmnbKa M3mepeHus, Bbi3BaHHasA

Pa3/IniMeM YaCTOTHO-3aBMCUMbIX aMMIUTYAHbIX M PaA30BbIX XapPaKTEPUCTUK NyTewn
PacnpoCTPaHEHMA OTPAXKEHHOIO M ONOPHOTO CUrHaNa B MOPTE-UCTOYHMKE CUTHANA.

Portl

lfexepaTop MNanawwan BoAHa =
MCNBITATENBHOTD ornacoeaHHanA

CWUrHana % x x Harpyska

MNapaiowan
BOAHA
OTtpaxeHHan
BOVIHS
@ *

[ %) p—_——

AmnnuTyga
A o P Owmbra uacToTHOM
K HEepaBHOMEPHOCTH
OTpaKeHMA
OteeT KaHana T1
-
YacTota

PucyHok — OwmrbKa 4acTOTHOM HEPaBHOMEPHOCTM OTPaXKeHun
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YacToTHaA HepaBHOMEPHOCTb Nepegauun

YacToTHaa HepaBHOMepHOCTb nepegaun (Et) — 3To owKMbBKa M3MepeHUs, Bbi3BaHHasA
Pa3/IniMeM YaCTOTHO-3aBMCUMbIX aMMIUTYAHbIX M PaA30BbIX XapPaKTEPUCTUK NyTewn
pacnpocTpaHeHns nepesaHHOro U ONOPHOro CUrHana.

1
1
lenepatop Nagawouan sonHa , Portl
MCNLITATENBHOIO s
curHana % }{ ] J
MNagaowan i
BONHa I
:
1
: Mepe-
: MbIUKa
1
'
1
1 L |
1
- 1
(@ ;
: Port?
ol b Owmbka uacTotHoOM
4 Oreer kaHana R1  ,epapromepHocTi
“’ nepeaaun

kaHana 12

-

YactoTa

PucyHoK — OwmrbKa 4acTOTHOM HepPaBHOMEPHOCTM Nepeaaymn
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Pa3BA3Ka

Pa3BA3ka (Ex) — 3To owmnbKa M3mepeHus, BbI3BaHHAA NMPOHMKHOBEHMEM NAPa3UTHOro
CUrHana n3 NOpPTa-UCTOYHUKA B NOPT-NPUEMHUKA, MUHYA UY.

B 60nblUMHCTBE C/yyaeB, AAHHOM OLWMOKON MOXKHO npeHebpeyb. BO3MOXKHOCTb
M3MepeHUs Pas3BA3KM BO BCEX BUAAX KaZMOPOBKM NpeaycMOTpeHa  Kak
Heobs3aTeNbHas.

1
lenepartop Nagalowan sonHa ;Parti
MCMBITATENBHOID ° | CornacosaHHanA
CHMrHana % }{ : Harpyska

— I
MNapawouwan :
BOAHA :
1
1
1
I
@ |
I
I
1
© '
1
© .
Yreuka i
- :
[

1 Port2
1

PucyHok — OwmnbKa pasBA3Ku
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Mogaenb ownboK nsmepeHusn

[ns aHanu3a cMcTeMaTMYecKux OWMOOK B aHANM3aTOpPaX Lenen Ucnob3yoT MOAEeNN
oWMbOK B BUAE CUTHANbHbIX (HanpaB/aeHHbIX) rpados.

Pasgen coaepsKuTt onucaHue caeayomx moaenein owmbok:

® 0/IHONOPTOBAsA MOAE/b OINOOK;

® IBYXNOPTOBasA MOAe/b OWNOOK;

® TPEexnopToBasa MoAeNb OWNBOK;

® YETbIPEXNOPTOBAA MOAENb OLIMOOK.
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OaHonopToBaa moae b OWn60oK
Mpn namepeHnn KoapoduumMeHTa oTpaxKeHma ogHonopToBoro MY mcnonb3yerca oanH

nopT aHanusatopa. CurHanbHbIN rpad moaenu owmbok aHanusatopa gns nopta 1,
MOKa3aH Ha PUCYHKe HuKe. Ana nopTa 2 CUrHabHbIN rpad oWMBOK aHa/IOTUYEH.

1—-o —
Edl  Es1 : S11a
Erl :
511m @ - ——
b ny
Moprl

a —najaroLas BosHa, b — oTpaxeHHasa BONHA
S11a — UCTUHHOE 3HaYyeHne Ko3PPUUMEHTA OTPAKEHUA
S11m — n3mepeHHoe 3HaYeHNA KOIPDULMEHTA OTPAXKEHMA
PucyHok — OgHonopToBasa mogenb owmnboK aHannsaTopa

Ha pesynbtaT MamepeHus Ha nopTy 1 BAMAIOT creaylowme TpU CUCTEMATUYECKUX
OWMOKM U3MepeHunsa:

e Ed1 — HanpaBneHHOCTD;
e Esl — cornacoBaHue UCTOYHUKA;

e Erl —yacToTHaA HEePaBHOMEPHOCTb OTPa*XeHUA.

ana HOPMUWPOBKN 3HaA4YeHUE CTUMYJZla TMPUHATO PaBHbIM 1. Bce 3Ha4yeHus,
ncnoab3dyemblie B MOOENN, ABNAKOTCA KOMMNJIEKCHbIMW.

MNocne onpegeneHns Tpex ownbok Ed1l, Esl, Erl B Ka)XAOW YaCTOTHOM TOYKe C
MOMOLLbIO NOTHON OAHOMOPTOBON KanMBPOBKKU, MOXKHO BbIYUCIUTL (MaTeMaTUYECKM
YCTPaHUTb OWWMBKM U3 U3MEPEHHOro 3HaveHua S11m) dakTuyeckoe 3HauyeHue
KoadpduumneHTa oTparkeHma Slla.

CyL,ecTByIOT YNPOLLEHHbIE METOAbl, KOTOPblE NO3BONAOT YCTPAHUTb BAUAHUE TONbKO
OAHOM UK ABYX U3 TPEX CUCTEMATUYECKUX OLIMOOK.

MNoapobHoe onucaHue MeToAOoB KanMbpoBKM cm. B N. Metoabl M npoueaypbl
KanAnBbpPOBKMU.
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AByxnopTosas mogenb own6oK

Mpwn n3mepeHnmn ABYXNOPTOBbIX YCTPOMCTB UCNONb3YIOT ABA CUrHaNbHbIX rpada. OamH
CUrHaNbHbIN rpad COOTBETCTBYET C/y4ato, KOr4a UCTOYHUKOM CUrHana ABNAETCS nopT

1, BTOPOM — KOrAa UCTOYHUKOM CUrHaNa ABASAETCA NOPT 2.

CurHanbHble rpadsl
NpeAacTaBaeHbl Ha PUCYHKE HUXKe.

BINSAHUA  OLIMBOK n3mepeHma B ,D,ByXI'IOpTOBOVI cucreme

Ex21
-
al . ' b2 Et21
1— @ =% - i g A
: 521a :
Ed1 Esi : S11a : El21
> : s522a| |
Erl ' :
S11m L ¥ 512a i
— - = Y
bl ! ™
Mopr1 ny Mopt 2
o 1 b2 522m
. > * ry
: S21a : Er2
! S11a !
El21 e22al | | |Es2 Ed2
Et12 ; '
512m 512a :
° — - o ® w—1
bi: ' a2
-
Ex12

al, a2 — nagatowme BoAHbI, bl, b2 — oTparkeHHble BOAHbI
S11a,S213a, S12a, S22a — UCTUHHbIE 3Ha4YeHMA napameTpos NY
S$11m, S21m, S12m, S22m — namepeHHble 3Ha4YeHUA napametpos NY
PucyHok — [lpyxnopToBaa moaenb owmMboK aHann3aTopa
AnAa HOPMMPOBKU 3HAYeHMe CTMMyia NPUHATO paBHbiIm 1. Bce 3HayeHwus,

ncnosibdyemble B moaenn, ABNAKTCA KOMMNNIEKCHbIMUA. Ha pe3ynbtat UamepeHna B
LI,ByXI'IOpTOBOl‘/'I cucteme BAUAKOT ABeHaAauaTb CUCTEMATUYECKUX OWNHBOK n3mepeHunAa.
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B Tabnunue HUKe NnpuBeaeHbl cUCTEMATUYECKME OLIMOKM ABYXNOPTOBOM MoAeN M.

HaumeHoBaHue MUCcTOYHUK curHana

Mopt 1 Moprt 2
HanpaBneHHOCTb Edl Ed2
CornacoBaHue Esl Es2
MCTOYHMKA
YacTtoTHan Erl Er2
HEepPaBHOMEPHOCTb
OTpaXKeHuA
YacTtoTHas Etl Et2
HEepPaBHOMEpPHOCTb
nepeaaymn
CornacoBsaHue El1l El2
NPUEeMHMKa
Pa3BA3Ka Ex1 Ex2

MNocne onpeneneHns Bcex ABEHAALATM OWMOKKM ANA KaxKAoM 4acToTbl U3MEPEHUA C
NMOMOLLbIO ABYXMOPTOBOM KaAMBPOBKM MOMKHO BbIYUCIUTL PaKTMYECKOE 3HAYeHue S-
napametpos: S11a, S213a, S123, S22a.

CyLl,ecTByIOT YNPOLLLEHHbIE METOAbl, KOTOPblE MO3BONAIOT YCTPAHUTb BAUAHUE TONbKO
OZIHOWM U/ HECKOJIbKUX U3 ABEHAALATU CUCTEMATUYECKUX OLUNOOK.

NMPUMEYAHWE Mpun MCNONb30BaHUMN OBYXNOPTOBOM KannbpoBKM,
BbluMceHNe Ntoboro 13 S-napameTpos TPebyeT BCEX YETbIPEX
namepernin S1lm, S21m, S12m, S22m, nostomy anA
0bHOBNEHNA OAHOTO WMAW BCEX S-MapamMeTpoB aHaNM3aTop
OOJIKeH caenatb ABa CKAaHMPOBAHMA: CHayana ¢ noptom 1 B
KayecTBe MCTOYHMKA CUIHANa, a 3aTeM C MOPTOM 2 B KayecTse
MCTOYHMKA CUTHaNa.

MoppobHoe onucaHne MeTofoB KanuMbpoBKM cm. B n. MeTtoabl M npoueaypbl
KannbpoBKMU.
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TpexnopToBasa mogenb own6oK

Mpu M3MepeHUN TPEXMOPTOBbIX YCTPOWCTB MCMO/b3YETCA TPU CUTHANbHbLIX rpada.
Kaxablit rpad COOTBETCTBYET CBOEMY MOPTY-UCTOYHWUKY cuUrHana. CUrHanbHbI rpad
OTpakaloWwmin BAUAHME OLWMOOK, KOrda WCTOYHMKOM CUrHasna ABnsetrca nopt 1,
NPeAcTaBeH Ha PUCYHKE HUMKe.

Ex21

S11a,S12a,S13a,S214a,S22a, 52343, S31a, S32a, S33a — UCTUHHbIE 3HAYEHUA
napametpos UY

$11m, S12m, S21m, S21m, $22m, S23m, S31m, S32m, S33m — uamepeHHble
3Ha4yeHnA napametpos NY

PucyHok — TpexnopToBas mogenb ownboK aHanmsaTopa
[Ns HOPMMPOBKM 3HAYeHME CTUMyna MPUHATO paBHbiMm 1. Bce 3HayeHwus,

MUcnosiblyemble B MOAENU, ABNAIOTCA KOMMJIEKCHbIMWU. Ha pe3ynbTaT U3mMepeHuA B

TpeXI'IOpTOBOﬁ cncreme BAMAKOT ABaauUaTb CéMb CUCTEMATUYECKUX owmnbokK
n3mepeHnAa.
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B Tabnuvue HUXKe NpuBeaeHbl CUCTEMATUYECKME OLIMOKKN TPEXNOPTOBOM MOAENN.

HaumeHoBaHue UCTOYHUK curHana
Mopt 1 MopTt 2 Mopt 3

HanpasneHHOCTb Ed1l Ed2 Ed3
CornacosaHue Esl Es2 Es3
NMCTOYHMKA
YacTtoTHaA Erl Er2 Er3
HEepPaBHOMEPHOCTb
OTpaXKeHuA
YacToTHanA Et21, Et31 Et12, Et32 Et13, Et23
HEepaBHOMEpPHOCTb
nepeaaymn
CornacoBaHue El21, EI31 ElI12, EI32 EI13, EI23
NPUEeMHMKa
Pa3BA3ka Ex21, Ex31 Ex12, Ex32 Ex13, Ex23

NPUMEYAHUE Cuctematmnyeckme owmMBKM NpuBedeHbl AN TPOMKMU NOpPTOB

1, 2 n 3. lna ocTanbHbIX Tpoek nopTo. (2, 3, 4; 1, 3, 4; ...)
OHW aHaNOrUYHbI.

Mocne onpepeneHva Bcex ABaALATU CEMWM OWMOOK B KarKAOM YACTOTHOM TOYKe C
nomotubto TpexnoptToBon SOLT unm TRL KannbpoBOK MOXKHO BbIMUCINTL paKTUYECKoe
3Ha4vyeHuMe S-napametpos: S11a, S21a, ... S33a.

NMPUMEYAHUE Mpwn MCNONb30BaHUN TPEXNopTOBOM KannbpoBKM,
BbluMCAeHWe ntoboro u3 S-napametpoB TpebyeT 3HaHUA
BCeX AeBATU mamepeHumn S11m, S21m, S31m, .. S33m,
noaTomy Ana 06HOBMEHMA OAHOTO MW BCEX S-NapameTpos
aHanM3aTop [AO0/IKeH cAenatb TPWU CKAaHMPOBAHWSA, B
KOTOPbIX KaXabll MNOpPT [AO/IKeH ObiTb MCTOYHUKOM
CUrHana.

MoapobHoe onucaHne MEeTOoA0B KanMbpoBKM cm. B N. Metoabl M Npoueaypbl
KaAnMBpPOBKMU.
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YeTbipexnopToBaa moge b onb6oK

Mpu M3MepeHUN YEeTbIPEXMOPTOBbLIX YCTPOMCTB MCMO/b3yeTCs YEeTblpe CUrHaIbHbIX
rpada. Kaxablit rpad cooTBETCTBYET CBOEMY MOPTY-UCTOUYHUKY curHana. CUrHanbHbIM
rpad oTparkalowuii BANAHME OWNOOK, KOraa UCTOYHUKOM CUrHana sasnaserca nopt 1,
NPeAcTaBeH Ha PUCYHKE HUMKe.

Mopt 2
521m

S11a, S123, S13a, S14a, S213a, S223a, S23a, S244a, S313a, S32a, S33a, S3443, S413, S42a,
S43a, S44a — UCTUHHbIE 3HaYeHUA napameTpos NY

S11m, S12m, S13m, S14m, S21m, S22m, S23m, S24m, S31m, S32m, S33m, S34m,
S41m, S42m, S43m, S44m — namepeHHble 3Ha4YeHUA napametrpos NY

PucyHoK — YeTblpexnopToBas moae/ib OLMOOK aHanmMsaTopa

[Ns HOPMMPOBKM 3HAYEeHME CTUMyna MPUHATO paBHbiM 1. Bce 3HauyeHwus,
MCNONb3yeMble B MOAENM, ABAAKOTCA KOMMNIEKCHbIMWU. Ha pe3ynbTaT MamepeHus B
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YEeTbIPEXNOPTOBON CUCTEME BAUAIOT COPOK BOCEMb CUCTEMATMYECKUX OLIMBOK
n3mepeHus.

B Tabaunue HUKe NpuBEAEHbI CUCTEMATUYECKME OLUMOKM YETLIPEXNOPTOBON MOAENN.

HaumeHoBaHue MUCcTOYHMK curHana

Mopt 1 MopT 2 MNopTt 3 MNopt 4
HanpaBneHHOCTb Edl Ed2 Ed3 Ed4
CornacoBaHue Esl Es2 Es3 Esd4
MCTOYHMKA
YacTtoTHan Erl Er2 Er3 Erd
HepaBHOMEPHOCT

b OTpaXKeHus

YacTtoTHaA Et21, Et31, Etl12, Et32, Et13, Et23, Et14, Et24,

HepaBHOMEPHOCT Et41 Et42 Et43 Et34

b Nnepeaayun

CornacoBsaHue El21, EI31, ElI12, EI32, EI13, EI23, El14, EI24,

npPMeMHUKa El41 El42 El43 EI34

Pa3BA3Ka Ex21, Ex31, Ex12, Ex32, Ex13, Ex23, Ex14, Ex24,
Ex41 Ex42 Ex43 Ex34

Mocne onpegeneHna BCeX COPOKA BOCbMMW OLIMOOK B KaXKAOW 4aCTOTHOW TO4YKe C
nomoubto yetbipexnoptoBon SOLT wmnm TRL KanubpoBOK MOMKHO BbIMUCIUTH
daKTnyeckoe 3HaveHue S-napameTpoBs: S11a, S2143, ... S44a.

NPUMEYAHUE Mpn  KUCNONBb30BAHUM  YETLIPEXMOPTOBOM  KaNMOPOBKY,
BbluMcieHne ntoboro u3s S-napamerpos TpedbyeT 3HaHMA BCex
lWecTHaguaTu mamepeHmn S11m, S21m, ... S44m, noatomy
ona  obHoOBNEeHMA OoAHOrO WAM  BCEX S-MapameTpos
AHANMU3aToOp [O/IKEeH cAenatb YeTblpe CKaHMPOBAaHUA, B
KOTOPbIX KaXabl MOPT A0/IKeEH ObITb UCTOYHUKOM CUTHaNa.

MoppobHoe onucaHne MeTofoB KanuMbpoBKM cm. B n. MeTtoabl M npoueaypbl
KannbpoBKMU.
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Onpe,qeneHMe noNoXKeHnAa uameputesibHbixX NnOpToB

Mpouecc KanubpoBKM  onpegenser  MNONOXKEHWE  U3MEPUTENIbHbIX  MOPTOB.
N3mepuTenbHbIM MOPTOM  CYMTAETCA pPa3bemM, K KOTOpPOMY MOAKNOYAOTCA
KannMbpoBoOYHbIE Mepbl B NpoLecce KannbpoBKu.

Paszbem Tuna N, 3,5 mm NMD, 2,4 mm NMD mnnm 1,85 mm NMD Ha nepegHelt naHenm
aHanusaTopa byaeT ABNATLCA U3MEPUTENbHbIM MOPTOM, €CNU KannbpPOoBOYHbIE MepPbI
B npoLecce KannbpoBKM NOAKNOYEHbI K aHaIM3aTOPYy Hanpsmyito.

B HeKoTOpbIX cnyyasax OnAa NOAKAOMEHMA MOPTa aHanM3aTopa K uccnegyemomy
YyCTPOMCTBY HEOBXOAMMO MCNONb30BaTb KOAKCUaibHbIM Kabenb n/vnu agantep ona
nepexoga K Apyromy Tuny pasbema. B Takux cnayyasax B npouecce KannmbpoBKu
KannbpoBoYHbIe Mepbl HEOBXOAMMO NOAKAOYATL K pasbemy Kabena naun agantepa, K
KoTopomy byaeT noaxatodeHo UY.

Ha pucyHKe HUKe NpeacTaBaeHbl ABa C/ly4Yan onpeaesieHus TecToBoro noprta ana 4-
NMOpPTOBbIX M3MepeHuin. Mcnonb3oBaHne Kabenen n/vnu aganTepoB He BAUAET Ha
pe3ynbTaTbl UISMEPEHUN, €CIN UX BANSIHUE KOMMNEHCUPYETCA B NPOLLECC KaMOPOBKMU.

] L] L]

« ®Port1 @ o

&

%

Port 4

° ° e B
Apanmep
o - [N »
Port 1 Port 4

PucyHoK — lNMpumepbl onpegeneHna namepuTenbHbIX NTOPTOB
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B HeKOTOpbIX CAyyaax MCNONb3YHT TEPMWH MJIOCKOCTb KaNMOPOBKM, NMoA KOTOPbLIM
NMOHMMaAIOT BOODOpa)Kaemyro MAOCKOCTb, MPOXOAALLYIO MO MNAOCKOCTU Pa3bemMoB, K
KOTOPbIM MOAKNIOYAKOTCA Ka/NMOPOBOYHbIE MEpPbl B MPOLECCE KaNMBPOBKU (CMm.
PUCYHOK HUXKe).

° E e B
Port 1 , : Port 4
u R L] [
-

MNnockocTh kanubposkn

PucyHok — MNpumep NNoCcKocTen KaMbPOBKK
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Craaum npouecca KaambpoBKu

Mpouecc KannbpPOBKM COCTOUT U3 CEeAYHOLMX CTaAN:

e BbIGOpP KOMNNEKTa KanubpoBouHbIX mep (cm. n. KannmbpoBouHble Mepbl U
KoMNAeKTbl mep). KomnaeKT KannbpoBoYHbIX Mep BbIOUPaAEeTCs B COOTBETCTBUM C
TUNOM Pa3beMOB M3MEPUTE/IbHbIX NOPTOB, BbIBPAHHLIM METOAOM KanubpoBKY,
YaCTOTHbIM AMana3oHOM KOMMIEKTa Mep;

e BbiIbOp MeToAa KanAMbPOBKM NpoM3BOAUTCA MCXOAA W3 BbINOAHAEMbIX
M3MepeHut, TPeboBaHUMA K UX TOYHOCTWU, AONYCTUMOW TPYOOEMKOCTU
KaNMBbpOBKM M HanmMuusa HabopoB KanubpoBOYHbIX Mep. MeToa KanubpoBKu
onpeaennet, Kakaa 4acTb OWKMBOK (nnbo Bce owMBKKM) moaenn owmnbok byaet
CKOMMNeHcupoBaHa (cm. n. MeToapl 1 npoueaypbl KaIMBPOBKHK);

e U3MepeHne KanuMbpoBOYHbIX Mep B [JAManasoHe YacToT, OonpeaeneHHOM
n3MmepuTenbHoM 3agadein. KonmyectBo M3MeEpPeHNn mep 3aBUCUT OT BblIBPAHHOro
MeToZa KannbpoBKM;

® BbluUC/IEHNE KANUOBPOBOUYHLIX KOIPPULUEHTOB (CMCTEMATMYECKMX OLWIMOOK)
NPOW3BOAMUTCA aHA/IM3AaTOPOM B MPOLLECCE CPAaBHEHWUA M3MEpPEHHbIX MapameTpoB
KannMBpPOBOUYHbIX MEpP C UX 3apaHee M3BECTHbIMU NMapameTpamu;

® COXpaHeHue Tabauubl KanubpoBOUHbIX KO3IPPULMEHTOB B NPOrpamMmmMHOM
obecneyeHnn oNsa KOppPeKUUM U3MEPEHUN.

KannbpoBKka sBnserca Bcerga cneumdpuueckom A8 KaHana, TaK KaK 3aBUCUT OT
YCTaHOBOK CTMMYJ/1a KaHana, B 0COBEHHOCTM OT YacTOTHOIO AMana3oHa. OTO O3HAYaeT,
yTo TabaMUa KaNMOBPOBOYHbIX KO3IPOOULMEHTOB XPaAHMUTCA ANA KaXKAOro KaHana B
OTAENbHOCTM.

328



KannbposouHble mepbl U KOMMNIEKTbI Mep

KanubpoBouHblie mepbl

KannbpoBoyHble Mepbl — 3TO NpeumsmoHHble PpU3NYECKME YCTPOICTBA C 3aBEAOMO
M3BECTHbIMW 3/IEKTPUYECKMMW MapameTpamu, WCMNoJsib3yemble AnA onpeaesieHus
NOrpewHoCcTer B USMEPUTENbHOMN cUCTEME.

Kamp,aﬂ KaﬂM6pOBO‘—IHaH mMmepa umeer CBouM TUN, TUN pPa3beEMa, UMNEOAHC U
onpeaeneHue. Mepa MOXET NpUHagnexatb K O4HOMY UTN HECKOJZIbKMM KJ1aCCaM.

OnpegeneHve KannMbpoOBOYHOM Mepbl — 3TO MaTeMaTUYeCKoe OnucaHue ee
napameTtpoB (cm. n. OnpeneneHve KanmbpoBoYHbIX Mep). Bo Bpema KainMbpPOBKM
aHanu3aTop uM3MepsAeT Mepbl M MaTeMATMYeCKM CpPaBHMBAET pPe3ynbTaTbl C
onpeaeneHUaMM 3TUx mep. PesynbTaTbl CPaBHEHMUA UCNONb3YIOTCA 418 ONpeaeneHus
OWNDBOK B U3BMEPUTENBbHOM CUCTEME M PacyeTa KaIMBPOBOYHbIX KO3 PUUNEHTOB.

Knacc kKannbpoBoyHOM Mepbl — 3TO Ha3HauyeHWe Mepbl B KOHKPETHOM MeToae
KannbpoBKM C NpUBA3KOM K HOMepy nopTa. Hanpumep, "Harpy3ka nopta 1" B nonHou
ABYXNopToBoi Kannbposke. NoapobHoe onucaHMe KNaccoB KaMbpPOBOYHbIX Mep CM.
B N. Knaccbl kannbposoyHbIx mep.

KannbpoBoyHble mepbl MOTyT 6bITb 06beAMHEHDBI B KAIMOPOBOYHbIE KOMMAEKTBI MEP.

KomnnekTbl mep

Komnnekr mep — 3TO Ha6op Ka/'IM6pOBO'~IHbIX mep C onpeageneHHbim TUNOM
pa3bemos, U COOTBETCTBEHHO C onpeaeneHHbiM BOZTHOBbIM COMPOTUBAEHNEM.

MporpammHoe obecneyeHWe aHanM3aTOpPa COAEPMKUT OMpeneneHus KOMMIEKTOB
KaNMBpPOBOYHbIX Mep pPas3nuyHbix npoussogutenein. Mpu HeobXxoaMMOCTU MOXKHO
[ob6aBNATb  onpegeneHMa  CBOMX  KOMMJIEKTOB  KanMOpPOBOYHbLIX Mep  UAu
MmoandbuumpoBaTb npegonpeaeneHHble. MOPAAOK pPeaakKTUPOBAHUSA KOMMJIEKTOB
Ka/IMbPOBOUYHbIX MEpP ONMUCaH B M. PeAakTUpoBaHUE KOMNAEKTOB Mep.
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Tunbl KAAMG6POBOYHDBIX Mmep

Tun KannMbpPOBOYHOM Mepbl ONPeaenaeT KaTeropmnio GU3NYECKUX YCTPOMCTB K KOTOPOW
OTHOCUTCA Mepa, N0 Hel onpegenarTca MapameTpbl  Mepbl.  AHanusaTop
NnoAnepKMBaeT cneaytolimne TUNbl KaIMBPOBOYHBIX Mep:

e XX (xonoctoli xon);
¢ K3 (KOpoTKOe 3ambiKaHUe);
e DMKCMPOBAHHAA HarpysKa;

® CKOJ1b3ALW,AaA HArpys3kKa;

nepemblyKa/NMHUS;
® HEM3BECTHas NepemblyKa;

e Mepa, onpeaeneHHaa AaHHbIMU (S-napameTpamm)

NPUMEYAHUE Tun KannMBbpPOBOYHOM Mepbl He cneayeT NyTaTb C ee KNacCoM.
Tun KannbpoBOYHOM Mepbl — 3TO YacCTb OMNpeaeneHus,
KOTOpas UCNONb3YEeTCA ANA BbIMUCIEHUA NAPAMETPOB MEPbI.
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Tun pasbema KannbpoBoUHOI Mmepbl

Tun pasbema KannbpoBo4HOMW Mepbl 06bIMHO 0603HAYeH B HAMMEHOBaHWW Mepbl.
MporpammHoe obecrneyeHne He yYUTbIBAET HAMMEHOBAHWE M TUM pasbema Mepbl.
[aHHas wWHPopmauma ABNAETCA CNpPaBOYHOW. TemMm He MeHee, pPeKoMeHAyeTcs
NPUAEPKMBATLCA HEKOTOPbIX NPaBua 0603HAYEeHUA TUNa pasbema KainbposouvHOWM
Mepbl. TUN pasbema KaiMbpoBOYHOM Mepbl MOXKET BbITb 0603HAYEH KaK:

e TUN pasbema CcamMon KannmbpoBoyHOW mepbl: -M- pgna pasbemoB Tuna
"Bunka" (male) n -F- ana pasvemos Tuna "rHesgo” (female);

® TN pasbema aHa/n3aTopa, C KOTOPbIM coeguHsaeTcs mepa: (m) gns pasbemos
TMna "Bunka" u (f) ana pasvemos TMna "rHesno".

Hanpumep, ogHa 1 Ta e mepa MoXKeT bbiTb 0603HayeHa Kak Short —F— uaun Short

(m).

MporpammHoe obecneyeHne aHanu3aTopa MCNOMb3yeT MNepBbld TUM 0O03HAYEHUA:
KanmMbpoBOYHbIN CTaHAAPT 0603HaYaeTca Kak -M- ans pasbemos Tvna "Bunka" u -F- —
ANns pasbemos Tvna "rHe3go”.

Hezao Bumxa
{Female} {Male)

PucyHoK — lMpumep TMNOB pa3bemos
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PepaKktuposaHue KOMNNEKTOB mep

B aTom pasgene onucaHo Kak A06aBnsATb U yaansaTb KaAMOpPOBOYHbIE KOMMIEKTbI,
BHOCUTb MU3MEHEHMA B ONpeae/ieHna N Ha3HaYeHMA KNaccoB KaIMbpPOBOYHbIX Mep.

MporpammHoe obecneyeHre aHanM3aTopa COAEPKMUT Tabauuy BMelLaoLlLyo 40 64
PasNMUHbIX  KOMMJIEKTOB  KanMbpoBOYHbIX Mep. B Tabnuvue coaeprkartcs
npeaonpeaeneHHble U NONb30BaTE/IbCKME KOMMNEKTbl KaIMBPOBOUYHbIX Mep.

[Ans OONbLIMHCTBA WM3MEPUTENbHbIX 33434 CTaHAAPTHble npeaonpeneneHHble
KOMM/IEKTbI Mep 0becrneymBatoT A4OCTAaTOYHYO TOYHOCTb KannbpoBKkKU. OAHAKO MOXKET
BO3HWKHYTb HECKO/IbKO CUTyauuil, B KOTOPbIX MOXKET noTpeboBaTbCcA C€034aTb
COBCTBEHHbIM KOMMNAEKT Mep UM OTPEAAKTMPOBATb NpeaonpeaeeHHbIN.

BHeceHMe n3meHeHnn B NpeonpeneneHHble KOMMNIEKTbl Mep MOXKeT noTpeboBaTbes
B C/IeAYOLLNX CNYyYanX:

® UISMEHEHNE HA3Ha4YeHUA mep nopTam AnAd obecneyeHMa COOTBETCTBMA TMNa

pa3bema ("Bunka", "rHe3pno");

® NONONHEHME KOMMIEKTa Mep MNO/b30BaTE/NbCKOM  MEPON,  Hanpumep,
NnepembI4KON C HEHY/1EBOM A/INHOW;

® YTOYHEHUNE NaPaMETPOB Mep A1A noBbiweHNA TOYHOCTU Ka/'IM6pOBKM.

[lobaBneHne NoNb30BaTE/NIbCKMX KOMMAEKTOB Mep MoXKeT notpeboBaTtbca B
cieayroLLMxX CayYasx:

® OTCYTCTBMA B  CMWUCKE  NpeaonpefeNeHHbIX  MMEIOWEroca  KOMMIEKTa
KannbpoBOYHbIX Mep;

® MPU COCTaB/NIEHUN MNONb30BaTesIeM COOPHOro KOMMAEKTa Mog KOHKPETHYIO
N3MEpPUTENbHYIO 3a4a4y;

® MpPU WUCNONb30BAHUM Mep WAN MUX KOMOMHALMK, KOTOpble OT/AMYalOTCA OT
npeaonpeaeneHHbiX KaIMBPOBOYHbIX KOMNAEKTOB. Hanpumep, oA BbINONHEHUA
OZHOMOPTOBOM KanMbpoBKN B BOTHOBOAHOM TPaAKTE MOXET UCMONb30BaTbCA TPU
mepbl K3 co cmelweHnem emecto mep XX, K3 n Harpyska.

YpaneHue BO3MOXKHO TOJ/IbKO AN1A MN0/1b30BaTeNbCKMX KOMIMNEKTOB Mmep.

N3meHeHMa npegonpeneneHHoro KOMMJeKTa Mep B 1060 MOMEHT MOXHO
OTMEHUTb, BEPHYB €ro B UCXO4HOE COCTOSHME.

Nobble M3IMEHEHUA, BHECEHHbIE B OMMCaHME KOMMNZIEKTA MeEepP, aBTOMATUYECKU

COXpaHAlTCA B MNporpaMMHOM obecnedeHuMu aHanusaTopa. [Ns  coxpaHeHus
N3MEHEHWI He TpebyeTca HaXKaTMA cneunanbHON KHOMKK 'coXpaHuTb".
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[na BblbOpa W peaakTMpPOBaHMA KOMMIEKTOB Mep npeaHasHadeHa Tabauvua
KOMM/eKToB mep (cm. n. PeaakTnposaHue TabauLbl KOMNAEKTOB Mep).

PenakTMpoBaHMe KOMMEKTOB Ka/NMOPOBOYHbIX Mep BKAKOYAET [ABE OCHOBHbIX
npoueaypbl:

e onpeaeneHne KanmbpoBoUHbIX Mep (cm. n. OnpeaeneHmne KanMbpPOBOYHbIX Mep);

® Ha3HaYeHne KNaccoB KannbpoBOYHbIX Mep (cm. N. Knaccbl KaaIMBPOBOYHbIX Mep).

CHavana gonrkHa 6bITb BbIMNOMIHEHA NpoLeaypa onpeaeneHma KanmMbpoBOYHbIX Mep, a
3aTeM npoueaypa HasHaAYeHWA KNaccoB KanubpoBouHbix Mep. OnpeaeneHuve
KanMOPOBOYHbIX Mep W Ha3Ha4YeHMe WM K/acCoB NPOM3BOAUTCA B OTAE/bHbIX
Tabanuax (CM. pUCYHOK HUKe).

[Ona mep, onpeneneHHbIx moaenbto, Tabanua onpeaeneHns KannbpoBOYHbIX Mep
COOEPXKMUT napameTpbl mogenu. Tabauua S-napameTpoB KasMBPOBOYHON Mepbl
NO3BO/IAET NPOCMATPUBATL U PeAaKTUPOBaTb S-mapameTpbl KanMOpPOBOYHbIX Mep
onpeaeneHHbIX AaHHbIMM.
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TaBnuua komnNekTOR KaNMBpOBOUHBIX Mep

Tabnuua knaccos
kanubpoBouHbIX Mep
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PucyHoOK — PegakTupoBaHMe KOMMNAEKTa KaIMBPoBOYHbIX Mep
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PepaktupoBaHue Tabnnubl KOMNIEKTOB Mep

Tabnvua KomnnekToB Mep (CM. PUCYHOK HUXKE) CAyKUT pana  Bblbopa W
PedaKTUpPOBaHMA  KOMMAEKToB Mmep. [lepBas 4yacTb  Tabnuubl  COOEPKUT
npegonpeaeneHHble KOMMJEKTbl KanMbpOBOYHbIX Mep. BTopas uvacTb Tabauupbl
CNYXKUT A/19 BBOAA M0/1Ib30BaTE/NbCKUX KOMMJIEKTOB Mep.

HavmeHoeaHwe OnwucaHue BeifpaTe [Mpegonpen. MaMmedeH  Yucno mep | =

1 85032F : Na Na 11
2 85032B/E Type-M 509 6GHz Cal Kit (KeySight) Oa Het 7
3 M91lfaiz Type- 50 9GHz Cal Kit (CMT) Na Het B
4 B5054D Type-M 500 18GHz Cal Kit (KeySight) Oa Het 7
5 850548 Type-M 500 18GHz Cal Kit with Sliding Load (KeysSight) Oa HeT

6 05CK10A-150  Type-M 500 18GHz Cal Kit (Rosenberger) Na Het

7 8850PjQ Type-M 500 18GHz Cal Kit (Maury Microwave) Oa Het 7
8 &ss0c Type-M 500 18GHz Cal Kit with Sliding Load (Maury Microwz Na Het g
9 85033D/E 3.5 mm &6GHz/f9GHz Cal Kit (KeySight) Oa Na =
10 &§50528 3.5 mm 26.5GHz Cal Kit with Sliding Load (KeySight) Oa HeT 11

PucyHok — Mpumep TabaumLbl KOMNAEKTOB Mep

B Tabnnue KOMNNEKTOB Mep MOXKHO pefakTupoBaTb cTonbubl "HammeHoBaHme" u
"OnuncaHne Komnnekta" (cm. pucyHoK Bbllwe). Coaepxunmoe adverkn "HanmeHosaHme"
BbIOPAHHOro KOMMAeKTa oTobparkaeTca Ha KHOMKax MeHl Kanubposku. Ctonbey,
"OnucaHune" copepKUT KpaTKyto MHGOpMaumio o Komnaekte. Takxke B Tabauue
coaeprkatcs He  peaakTupyemble  MHOOPMAUMOHHbIE  MOAA: NPU3HAKK
npeaonpeaeneHHOro U USMEHEHHOrO KOMMNIEKTA Mep, CYETYMK MeP B KOMI/IEKTE.

[ns nepexofa K Tabnvue KOMMNEKTOB KaNMOPOBOUYHbIX Mep

Kanufiposk
o HaXXMUTE NPOrpaMMHble KHOMKW:

Kanubposka > Komnnekr mep
KoMnnekT Mep |

a5032F

SENS:CORR:COLL:CKIT YCTaHaBAMBAeT WM  CUYUTbIBAET  HOMEp
BbIOBpaHHOrO  ANA  KaHana  KOMMJEKTa
KannMbpoBOYHbIX Mep.

SENS:CORR:COLL:CKIT:DESC YCTaHaBAMBAET WM  CYMTHIBAET  CTPOKY
onucaHusa BbIGpPaHHOTO KOMM/eKTa

KannbpoBOUHbIX Mep.
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Bbi6op KOMNNEeKTa mep 419 peAaKTUPOBaHUA

Bbibop A4nA peaakTUPOBAHUA KOMMIEKTA Mep OCYLLEeCTBAAETCA BblAE/IEHUEM LBETOM
CTPOKKM B Tabnuue Komnnektos mep. B Tabnvue KOMNNEKTOB C MOMOLLbIO KAaBULL
"N """ BblbEpUTE HYKHbIN KanMOPOBOYHbLIM Habop (CM. PUCYHOK Bbiwe) U
Ha*KMUTE Ha KnasuaType Knasuuwy "Enter".

NMPUMEYAHUE lanouyka B ctonbue "BbibpaTbh" He urpaet ponu npu Boibope
KOMMNAEKTa ANA peAakTUPOBaHMUA, OHA CNYXKUT AnA Bblbopa
KOMMEKTa Mmep Npu KanmbpoBkKe.

Pep,aKTMpOBaHMe HauMeHOBaHUA U ONMNUCAaHNA KOMNJ/IEKTa mep

B Tabaunue KOMNNEKTOB Mep nepemMecTuTe BblAeNeHMEe Ha COOTBETCTBYHOLLEE nose
Knasuwamum "€&" n ">" n Haxkmute Knasmwy «Enter». 3aTem BBeAMTE HOBbIM TEKCT B
Tabnuuy.

| KOMANEsT Mep ﬂ,/’lﬂ Bbl30Ba BCNoOmMoOratesibHOM 3SKPaHHOU KnaBnaTtypbl
aa032F Ha*XXMUTe NPOrpamMmmMHyrO KHOTMRY 3Kpa|-||-|aﬂ KnaBuatypa.

KnaenaTtypa

‘ SKpaHHan |

SENS:CORR:COLL:CKIT:LAB YcTraHaBnuBaeT nnu cymnTbiBaeT nms
KOMMNAEeKTa mep.

OTmeHa usmeHeHum npeaonpeaneneHHbIX KOMNJZIEKTOB mep

B Tabnunue KOMNIEKTOB Mep MNepemMecTUTe BblAE/NIEHME Ha HYMKHYH CTPOKY (Cm.
PUCYHOK BbllWe).

[ns OTMEHbl U3BMEHEHU Npeaonpeae/IeHHOro KOMMNAEKTa mep

‘ KomMnnexT Mep

' 85032F Ha*XMWUTe NPOrpamMHyl0 KHOMKYy BoccTaHOBUTbL KOMMAEKT
mep.
BoccTaHoBKMTE
‘ KOMMNEKT Mep
SENS:CORR:COLL:CKIT:RES BoccraHasnuBaer napameTpbl

npegonpeaeneHHoOro KOMMAeKTa Mmep 4o
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nepBoHa4az1bHOro COCToAHUA.

NMPUMEYHAHUE

MpeponpeneneHHbIN KOMMNAEKT mep BO3MOXHO
BOCCTQHOBUTb, HO HeNb3A CTepeTb. BOCCTAaHOBUTb MOKHO
KOMMNEKTbI, 417 KOTOPbIX YCTaHOBAEH Npu3HakK "[a" B nonax
"MpeponpeneneH" n "UameHeH".

YpaneHue nosb30BaTe/IbCKUX KOMMJIEKTOB mep

B Tabanue KOMMNIEKTOB Mep MepemMecTUTe BblAE/NIEHME HA HYMKHYK CTPOKY (Cm.
PUCYHOK Bblle).

KoMnnekT Mep

l Monez, #1

CTepeTe
KOMMNEKT Mep

Ana ypaneHva v3 Tabauubl NOMb30BATENLCKOrO KOMMJIEKTA
Mep Ha*KMUTE MPOrpaMMHYI0 KHOMKY CTepeTb KOMNAEKT mep.

NMPUMEYHAHUE

Monb30BaTeNbCKMUM KOMMAEKT mep HEBO3MOXHO
BOCCTAHOBUTb, HO MOXHO CTepeTb. YAaAuTb MOMKHO
KOMMNNEKTbI, A8 KOTOPbIX YCTAaHOB/EH Npu3HaK "Het" B none
"MpeponpeneneH”.

CoxpaHeHMe KOMNAEKTOB mep B paine

CoxpaHeHne KomnnekTa mep B ¢aiine npegHasHayeHo 415 KOMMPOBAHUA KOMMIEKTA
Mep B APYryt CTPOKY Tabanubl an ana nepeHoca danna mexay aHanmMsaTopamu.

JaHHaa KomaHaa

nonb3oBatesiem B onpeaeneHne KOMNNEKTa Mep, TaK KaK OHWU COXPaHAKTCA
dBTOMATUYECKMU.

He Tpe6yeTc;1 anAa  CoxXpaHeHwuA MSMEHEHMﬁ, BHOCUMDIX

B Tabnnue KOMNAEKTOB Mep NepemMecTUTe BblAENIEHME HA HYMKHYH CTPOKY (Cm.
PUCYHOK BblLLE).

KomMnnekT Mep

83032F

Ona coxpaHeHMA KOMMNNeKTa MmMep B daine Haxmute
nporpammHyto KHonky CoxpaHutb B daiine...
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CoXpaHuTL B YKaxute uma panna.
taiine...
MMEM:STOR:CKIT CoxpaHseT napameTpbl KOMMNAEKTa KaAnMbpOBOYHbIX

mep B panne ¢ 3aAaHHbIM MMEHEM.

3arpy3Ka Komnnekta mep u3 ¢aina

3arpyska KOMMNJAEKTa Mep OCyLLecTBAfeTca M3 ¢alina, COXPaHEHHOro C MOMOLLbHO
npeaplayLLen KomaHagp.

B Tabnnue KOMNIEKTOB Mep NepemMecTUTe BblAENIEHME Ha HYMKHYK CTPOKY (Cm.
PUCYHOK BbllWe).

. Komex nep Ana 3arpysku Komnnekta mep w3 dalna — HaxmuTe
85032F NPOrpammHyto KHOMKY 3arpysuTb us ¢panna...

Bbibepute paiin.
3arpys|Tb M3
‘ daina...
MMEM:LOAD:CKIT 3arpy»kaeT napameTpbl KOMMNAEKTa KaaMbpOBOYHbIX

mep n3 paina c 3a4aHHbIM UMEHEM.

338



OnpepgeneHune KanMbpoBOUYHbIX Mmep

OnpepeneHne KanubpoBOYHOM Mepbl —
3/IEKTPUYECKNX  napameTpoB.  [lporpammHoe

noAaep’>KUBaeT ABa MeToia onpeaeneHus:

obecneyeHune

3TO MaTemMmatTunyeckoe onuncaHne ee

dHann3aTopa

® onpeaeneHne mepbl moaesbko — MeEpa npeacrassieHa B BUAe 3KBUBANEHTHOM

uenu, no KOTOpOVI BblMUCNAKOTCA €€ S-napal\/\eprl;

® onpeageneHne mepbl AdaHHbIMUA

S-napameTpos.

— Mepa npeacraszieHa B BUAe Ta6I'IVILI,bI

OnpeaeneHne KannMbpoBOYHbIX Mep A/1Aa BblOpaHHOrO KOMMNAeKTa NMpou3BOAUTCA B
cooTBeTcTBYlOWeEeM Tabauue. Mpumep Tabauubl onpeaeneHUa KaiMbpoBOYHbIX Mep
npuBeAeH Ha pUCYHKe HuxKe. [lns mep, onpeaeneHHbIXx Mogenbto, Tabanua coaepKut
napameTpbl MOAENMN.

Mepa | HacToTa | CrHeweHe |
JM Tun | HanmeHoBaHue | F min F max | Janepra Z0 | MoTepn | Cpenal HW |
T XK Open M- 0y 999 [Ty 41,095 nc 50 02 0 Qfc Koarkos
J 2 XX Open - 0y 999 My, 41.095nc 500 0ajc Koakom
J 3 K3 Short M- 0y 999 My 50,363 nc 50 % 0Qfc Koako
J 4 K3 Short - oy 999 Iy 50.3568 nc 500 00jc Koakom
J 5 Harp. Broadband oy 2999 Iy Oc 509 0Qjc Koakon
J & MpryMHKA Thru 0y 999 My Oc 500 0Qfc Koakon
J 7 Heuse. npMy Unknown Thru 0y 2999 My ABTO Koakon
|
Wmnepauc | CO-1e-15@ | C11e-270ffu | €2-1e-36 ©/Mu2? | C3-12-45 d/rue |
RAMEYSRN | 10-de-12 4 | Li-1e-24 Mufru | L2-1e-33 Mifru? | L3-1e-42 Mhjru® |
1959.51 132.74 -217.94 26.27
199.93 -17.14 -186.69 27.88
i) U] 0
W] a 0
50 2

PucyHok — Mpumep Tabnnubl onpeaeneHns KanmbpoBOYHOrO KOMMIEKTA Mep,
onpeaeneHHoro Moaenbto

Ans mep, onpegeneHHbiX AaHHbIMW, NMApamMeTpbl MOAEIM He 3anosHAKTCA, a S-
napameTpbl TakMXx Mep, 3arpy»keHHble M3 Touchstone ¢aiina, npocmatpmsatoTca U
pPefakTUpyoTca B oTAeNbHOW Tabanue (cm. n. KannbpoBoYHble Mepbl, onpeaesieHHble

OaHHbIMW).
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Kaxkaan KannbpoBoYHaA mepa XapaKTepM3YEeTCA HUMKHUM U BEPXHUM 3HAYEHUAMMU
paboyel yacToTbl. B npouecce KannMbpPOBKM M3MepeHMA KaMOBPOBOYHON Mepbl BHE
3a[,@aHHOTO Mana3oHa YacToT UTHOPUPYHOTCA.

KomMnnekT Mep |
85032F

OnpeneniTe |
MEpDBI

Ana nepexoda K Tabauue onpeaeneHns KaanbpoBOYHbIX Mep
HaXMUTE NPOrPaMMHbIE KHOMKMU:

Kanubposka > Komnnekr mep > Onpegenutb mepbl

Do6asneHue mepbl

NobaeuTe MEpY

Ons  pobaBneHna  mepbl B Tabnuuy — onpeaeneHus
KannubpoBOYHbIX Mep (CM. PUCYHOK BbIWE) HaXMuUTe
NpPorpaMmmHyto KHonky [l06aBuUTb mepy.

SENS:CORR:COLL:CKIT:STAN:INS Nobasnaer KanubpoBoYHYylO Mepy B

KOMMNNEKT KaIMbPOBOYHbIX Mep.

YpaneHue mepbl

‘ YoaniTe Mepy |

Ons  ypaneHua  mepbl M3 Tabauupl  onpeaeneHus
KannMbpoBOYHbIX Mep (CM. PUCYHOK Bbille) BblaennTe mepy B
Tabauue 1 HaXMUTe NPOrpPamMMHYI0 KHOMKY YAanutb mepy.

SENS:CORR:COLL:CKIT:STAN:REM Ypanser  KaavbpoBouHylO  mepy U3

KOMMNEKTa KanMbpoBOYHbIX Mep.

PeAaKTMpoBaHME NapamMeTPoB Mepbl

Mepemelyanck no Tabnuue onpeaeneHms KannbpoBoUHbIX Mep (CM. PUCYHOK Bblilwle) C
MOMOLLBIO KNaBULI HaBUrauuMu, BBeAUTE 3HAYeHMs MapaMeTpPoB KaiMbpPOBOYHOM

Mepbl:
N Homep KannbpoBOYHOM Mepbl, YKa3aHHbIA B AOKYMEHTaLMu
Ha KOMMIEKT KanubpoBouyHbIXx Mmep (gns wHPopmaumm
TOJIbKO).
Tun BbibupaeT Tun mepbl:
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o XX;

o K3;

e Harpyska;

e Mepembluka/NNHUS;

e HenssecTHaa nepemblyKa;
e CKONb3ALWaA HarpysKa;

e TabanyHbIe AaHHbIE.

HanmeHoBaHue HavmeHoBaHWe Mepbl, KOTOPOE YKasblBAaeTCA Ha KHOMKax
MEHIO Ka/IMBPOBKM.

F min 3HayeHMe MUHMMaNbHOWN paboyelt YacToTbl Mepbl.
3Ha4yeHne YacToTbl Cpe3a BOJIHOBOAA.

F max 3HauYeHne MakcMManbHOM paboyen YacToTbl Mepbl
3HayeHuMe yABOEHHOM YaCTOTbl CPe3a BOHOBOAA.

3aaeprKKa 3HauyeHue 3a4eprKKM CMELLEeHMA B OAHOM HanpasaeHuu (c).
MapameTp MOXKET ObITb NepekntodeH Ha GUINYECKYIO OJUHY
(m). MapameTp wucnonb3yeTca TONBKO MNpPU ONpeaeseHun
Mepbl MOZENbIO.

Z0 3HayeHMe BONHOBOIO CONPOTMBAEHUA cMeLLeHns (Q).
NMPUMEYAHWE — Ona BonHOBOAA YCTAaHAaBAMBAETCA 3Ha4YeHue
pasHoe 1 Q.

Motepu 3HauyeHue notepb cmelleHna (Q/c). MapameTp Ucnonb3yeTcs
TONbKO NpPU onpeaeneHnn mepbl MOAENbIO.

Cpepa Koakcuan unm BonHoBoaA,

H/W OTHOLWeEeHMe BbICOTbI K LUMPMHE BOHOBOAA.

MmnepaHc 3HauYeHne CconpoTUBAEHUA COCPEeAOTOYEHHOM Harpysku (Q).

Harpysku MapameTp MCNoNb3yeTca TO/IbKO NPWU onpeaeneHun Mmepbl

MOJENbIo.
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C010-15¢ Ona mepbl XX 3HayeHue KoadpdurumneHTa co
NONIMHOMMANbHON GOPMY bl KPAEBO EMKOCTU:
C=C0+Cl-f+C2-f*+C3-f

C110-27 &/ry, Ona mepbl XX 3HayeHune KoapoduumeHTa C1
NOJIMHOMMANBHOMN POPMY/Ibl KPAEBON EMKOCTM.

C2 10-36 ®/Iuy? Ona mepbl XX 3HayeHue KoapoduumeHTa C2
NOJIMHOMMANBHOMN POPMY /bl KPAEBON EMKOCTM.

C2 10-45 &/ry3 ana mepbl XX 3Ha4yeHune KoadPumumeHTa C3

NOJIMHOMMANBHOMN POPMY /bl KPAEBON EMKOCTM.

LO 10-12H

Ona mepbl K3 3HauyeHue koapoduumnenTa LO nonnHommanbHom

bopmynbl NapasUTHOM MHAYKTUBHOCTMU:

L=LO+L1-f+L2-f*+L3f

L1 10-24 MH/Ty,

Ana mepbl K3 3HaueHne KoadpdumumeHTa L1 nonMHOMUANbHOM

bopmMyNbl NapasUTHON UHAYKTUBHOCTM.

L2 10-33 IH/Tuy?

Ona mepbl K3 3HaYeHWe KoapPpuumeHTa L2 nonnMHoMmnanbHoOm

bopmynbl NapasmUTHOM UHAYKTUBHOCTM.

L2 10-42 u/ry?

Ona mepbl K3 3HaueHWe KoapPpuumeHTa L3 nonnMHoMmmnanbHom

dbopmynbl NAPa3UTHON MHAYKTUBHOCTM.

SENS:CORR:COLL:CKIT:STAN:TYPE

KannbpoBOYHOM Mepbl.

YcTaHaBAMBaeT WAM  CYUTbIBAET Tun

SENS:CORR:COLL:CKIT:STAN:LAB YcraHaBnuneaet nnmn cunTbiBaeT

HanmeHOBaHWNE Kan M6pOBOHHOﬁ mepbl.

SENS:CORR:COLL:CKIT:STAN:FMIN

YcTaHaBAMBAET UMW CYUTBLIBAET HUMKHUMN

npegen  4actoTbl  Ka/MbBpoBOYHOM

Mepbl.

SENS:CORR:COLL:CKIT:STAN:FMAX

YcTaHaBAMBAET U CYUTLIBAET BEPXHUM

npeaen 4acToTbl KannbpoBOYHOM

Mepbl.
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SENS:CORR:COLL:CKIT:STAN:DEL

YcTaHaBAuBaet nnm CYMTbIBAET
3HAYEHWE 3/IEKTPUYECKON 334EPrKKM
CMELLLEHMA KaMBPOBOYHOMN MEpbI.

SENS:CORR:COLL:CKIT:STAN:Z0

YcTaHaBauBaet nnu CYMTbIBAET
3HayeHWe BOJIHOBOrO COMPOTUBAEHUA
cmeuteHns Z0 KanmbpoBoYHOM mepbl

SENS:CORR:COLL:CKIT:STAN:LOSS

YcTaHaBnuBaeT nnu CYMTbIBAET
3Ha4YeHue noTtepb CMeLLeHunn
KannbpoBOYHOM Mepbl.

SENS:CORR:COLL:CKIT:STAN:ARB YcraHaBnuBaet nnu cYnTbIBaET
NPOM3BOJIbHOE 3HAYeHWe umMMeaaHca
KannMbpoBOYHOM Mmepbl TMNa
"Harpyska".

SENS:CORR:COLL:CKIT:STAN:CO YcraHasnvBaet nnn cumTbIBaET
3HayeHue KoadpduumneHTa co

NONNHOMMUANBbHON GOPMY/bl KPaeBOM
€MKOCTU ANnA KanubpoBOYHOM Mepbl
Tmna "XX".

SENS:CORR:COLL:CKIT:STAN:C1

YcTaHaBnuBaeT nnu CYMTbIBAET
3HayeHue KoadpoduumneHTa C1
NONMHOMMANBbHON GOPMY/bl KPaeBoOM
€MKOCTU ANnAa KanubpoBOYHOM Mepbl
Tnna "XX".

SENS:CORR:COLL:CKIT:STAN:C2

YcTaHaBnuBaeT nnu CYMTbIBAET
3Ha4YeHune KoapPpumumneHTa C2
NONMHOMMANBbHON GOPMY/bl KPAeBoOM
€MKOCTU ANnA KanubpoBOYHOM Mepbl
Tnna "XX".

SENS:CORR:COLL:CKIT:STAN:C3

YcTaHaBnuBaeT nnu CYMTbIBAET
3HaYeHue KoapPpumuneHTa C3
NO/IMHOMMANbHOM GOPMYbl KpaeBom
eMKOCTU ANnAa KaAMbpoBOYHOW Mepbl
Tnna "XX".

SENS:CORR:COLL:CKIT:STAN:LO

YcTaHasnunsaet unu CYMTbIBAET
3HayeHue KoadpoduumneHTa LO
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NOJIMHOMMANIbHOM dopmynbl
napasuMTHOM MHAYKTUBHOCTMU ana
KanmbposoyHoM mepbl TMNa "K3".

SENS:CORR:COLL:CKIT:STAN:L1 YcraHaBnuBaet nnn CYMTbIBaET
3HayeHue KoadpoduumneHTa L1
NONMHOMMUANbHOMN dbopmynbl

napasuTHOM WHAYKTUBHOCTM  AnA
KanmbposBo4HoM mepbl TMNa "K3".

SENS:CORR:COLL:CKIT:STAN:L2 YctaHaBauBaet nnu cunTbIBaET
3HayeHue KoadpoduumneHTa L2
NONMHOMMUANbHOMN dbopmynbl

napasuTHOM WHOYKTUBHOCTM  AnA
KanmbpoBoyHoOM mepbl TMNa "K3".

SENS:CORR:COLL:CKIT:STAN:L3 YcTaHaBauBaet nnu cynTbIBaET
3HayeHue KoapPpumumeHTa L3
NO/IMHOMMANIbHOM dopmynbl

napasuTHOM WHOYKTUBHOCTM  AnA
KannbposouHoM mepbl Tvna "K3".

KonuposaHue/BcTtaBKka mep

KonmposaTs Ona KonupoBaHMA Mepbl BO BHYTPeHHUM bydep -
Mepy nepemectuTe BblAENEHME HA HYXHYK CTPOKy B Tabauue
onpeaeneHna KaIMHBPOBOYHbIX MEP N HAXKMUTE NPOrPaMMHYHO
KHOMKY:
KonvpoBaTe Bce
MEPEI
KonupoBatb mepy unv KonuposaTtb Bce mepbl
[na BcTaBKM mepbl (Mep) M3 BHyTpeHHero bydepa Haxkmute
BeraeuTe
NPOrpamMMHYy0 KHOMKy BcTaBuTb.

MepeKknioueHne eguHNL U3MEPEHUA CMeLLEeHUA

EAMHMUE cHMeww.

| Ceprmm |

[Ona nepekntoveHns eanHnL, USMepeHns cmelleHns B Tabanue
onpeaeneHMa Mmep (CM. PUCYHOK  BbilWE)  HaMKmwute
NPOrpaMmmHble KHOMKW:

EanHuubl cmew,. > [CeKyHAabl | MeTpbi]
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MeTpkl

Auzn. npoHKL, e

1.000645

Ona N3MeHeHUsa AN3NEeKTPUYECKON MPOHMLLAEMOCTU HaXXKMUTe
NPOrPaMMHY0 KHOMKY:

Ovan. npoHuy,. cmeleHus

MN3meHeHUa OMINEKTPUYECKOW MNPOHULAEMOCTM  AOCTYMHO
TONbKO MPW YKa3aHUN CMELLEHNA B METPaX.

Mo YyMONYaHWIO YKasaHa AM3NEKTPUYEcKas MPOHULAEMOCTb
BO3AyXa.

U3meHeHne nopagKa mep B Tabnuuye

Mepa eeepx

Mepa BHI1z

Ona un3meHeHMA nopsaka Mmepbl B Tabauue Haxmute
nporpammHyto KHonky Mepa ssepx nav Mepa BHu3.
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Mopgenb KannbpoBoUHbIX Mep

B maHHOM meToae onpeaeneHua mogenb KannbpoBOYHOM Mepbl MpeacTaBneHa B
BMAOE IKBMBANIEHTHOM LEeNu, MO KOTOPOM BbIYUCAAKOTCA ee S-nmapameTpbl. Mogenb
ncnonbsyerca ana mep tuna XX, K3, pukcMposaHHasa Harpyska, nepembiuka/ AnHus.

Ona mep XX, K3, duKcnpoBaHHaA HarpysKka MCnoib3yeTca o4HONOPTOBaA Moaesnb (cm.
n. MonHaa ogHonopTtosaa SOL KannbpoBKa), NpeacTaBNeHHAnA HAa PUCYHKE HUKeE.

[nockocTb

kannbpoexn
1
1
1 CameweHne (AMHWA nepeaauwn): CocpeapToueHHbIE NapameTpbi:
.._
1 Z0 - ponHOBOE CONPOTURASHWE XX - emrocTn C
1 T - sanepka pacnpocTpaHeH WA K3 - nHaykTMBHOCTBLL
f_ R, -norepn Harpysxa - conpotmeneHme Ry
1
1

PucyHoOK — Mogaenb 04HOMOPTOBOM Mepbl

Ana mepbl nepemblyKa/NMHMA UCNONb3YETCA ABYXNOPTOBAas MOAEeNb (CM. PUCYHOK

HUXKe).

[nockocTn
kanubpoekw

MNockocTb
kannbpoekn

CmemeHne {(AMHWA Nepeaaun):

Z0 - BonHOBDE COMPOTHBAEHWE
T - zapepxKa pacnpocTpaHeH WA
R, -mnomepu

PucyHoOK — Mopgenb AByXnopTOBOMN Mepbl

OnucaHMe YMCNOBbIX MapPaMeTPOB MOAENM SKBMBANEHTHOW LEMU KannbpOoBOYHbIX
Mep NpeacTaB/ieHbl B Tabauvue HUXKe.
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MapameTpbl Moaenn 3KBUBAJIEHTHOM LLeNU KanubpoBOUYHbIX mep

MapameTp (Kak
0603HauyeHo B
nporpamme)

20

(CmeweHmne Z0)

T

(CmeweHune
3apeprkKa)

OnucaHue

BonHoBOe conpoTuMBaeHWe AuHUM  nepedadun  [Q)],
BbICTYNaloLLEeN B Ka4eCTBE CMELLEHUS.

B KoaKcmanbHOM  TpaKTe yKasblBaeTcA peanbHoe
3HaYeHMe BOJIHOBOrO COMPOTUBAEHUA JIMHMK, OObIYHO
pasHoe 50 Q uan 75 Q.

B BO/HOBOAHOM  TpaKTe YKa3blBaeTcA YCA0BHasA
BenmunHa 1 Q.

3agepKKa cmelweHusa. Onpepensetca  Kak — BpemsA
pacnpocTpaHeHUa CUrHana B NMHUM Nepefayu B OAHY
CTOPOHY [ceKyHAbl]. 3apeprKka MoOXKeT bbiTb U3mepeHa
WA NOJlyYeHa MATeMaTUYeCcKn AeneHUEeM  TOYHO
M3BECTHOM  OM3MYECKOM  A/IMHbI  HAa  CKOPOCTb
pacnpoCcTpaHeHUsA CUTHaNA B IMHUMN.

B  BONHOBOAHOM  TpakTe  3adepXKa  YCA0BHO
NPUHUMAETC PaBHOM 334EpKKe B KOAKCMaZbHOM
TPpaKTe TakoM Xe AuHbl. PeanbHas 3agepyKa curHana B
BO/IHOBOAE 3aBUCUT OT 4acCTOTbl M BblYUCNAETCA B
nporpamme.

BmecTo 3apeprKKM B MpOrpamme MOMKHO YKasblBaTb
ONVHY cmeweHua [meTpbl]. 3ageprkKka paccyMTbiBaeTcA
cornacHo ¢opmyne Aana KOaKCUa/ibHOM BO3AYLUHOM
NNHUMK:

rae | — pnavHa nvHuKM [M], ¢ — CKOpOCTb cBeTa B
Bakyyme 299792458 [m/c], E&r— pamanexkTpuueckas
npoHuuaemocTtb Bo3gyxa 1.000649.

OnvHa MoXeT ObiTb YyKasaHa ana Mmep, WMerWwmx
CMelLleHWe B BUAE KOAaKCUaibHOM BO3AYLIHOM NNUHUM UK
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NapameTp (Kak
o603HaueHo B
nporpamme)

Rn

(CmeweHune NoTtepn)

RH

(MmnepaHc HarpyskK)

OnucaHue

BO/NHOBOAaQ, eCnn npoussBoauUTeNb Mepbl npuBoauUT B
KayecTtBe AaHHbIX A/1UHY, @ HE 3a4ePKKY CMeELLeHNA.

NMPUMEYAHUE — TMpu wucnonb3osBaHuM  meToAaa
Kannbposkmn Multiline TRL, pekomeHayeTca Bcerga
YKa3blBaTb [AJIMHY JINHUWA, HE3aBUCMMO OT MX TuUMa,
ON3NEKTPUKA, Hann4ma ancnepcuu CKOPOCTH
pacnpocTpaHeHns BONHbI. [JaHHbIM MeTohd KainbpoBKU
NCNonb3yeT ANA pacyeToB GU3MYECKYIO ANMHY IMHUN, a
He 3a4EepPKKY.

MoTepn CMeWeHNA 3a CYET CKUH-IPPeKTa npwu
pPacnpoCTpaHEeHUU CUrHana B OAHY CTOPOHy. [MoTepwu
nsmepaATca B eanHuuax [Om/cl.

MoTepu B KOAKCMANIbHOM JNMHUM ONPeaenatTca Ha
yactote 1 [Ty nytem u3mepeHua notepb L[aB] Ha
yactoTte 1 IMTu. M3mepeHHble 3HaYeHMA NoACTaBAAOTCA B

dopmyny:

_ L[nB]-Zo[Q]
Rn[Q/c] = 4.3429[aB] T[c]

B Boa1HOBOAE NOTepu o4eHb manbl. ECan nponssoguTens
BOJIHOBOAHOW Mepbl He NPUBOAUT AaHHble NO NOTEPAM,
TO peKOMeHAyeTcA YCTaHOBUTb 3HayeHue 0.

EcArn npousBoauTenb BOJIHOBOAHOM Mepbl NPUBOAUT
[laHHble NO NoTepaAM, TO ero HeobxoauMo BBECTW, ANA

6onee TO4HOro pacyeTa noTepb B BO/IHOBOAE.

ConpoTuBneHne Harpyskn [Om] pgns  mepbl  TUNa
dUKCMpOBaHHaA HarpyskKa.

B KoaKkcmanbHOM TpaKTe yKasblBaeTcA peanbHoe
3Ha4yeHue, obbIMHO paBHoe 50 Q naun 75 Q.

B BO/HOBOAHOM  TpaKTe YyKa3blBaeTcA  YCAOBHasA
BesmumHa 1 Q.
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NapameTp (Kak
o603HaueHo B
nporpamme)

C

(Co, C1, C2, C3)

(LO, L1, L2, L3)

Cpepa

OTHOLWEeHUe BbICOTbI K
LUMPUHE BOJIHOBOAA

(H/W)

OnucaHue

KpaeBaa emKkocTb XX, Bbi3biBatowaa cagur ¢asbl
KO3 PMUMEHTa OTpPaXKEeHMA HA BbICOKMX YacCTOTax.
Mopgenb KpaeBOM EMKOCTU OnucbiBaeTca GYyHKUMEN
4acCTOoTbl, B BUAE NOJIMHOMA TPETbero NopAaKa:

C=C0+Cl-f+C2-f°+C3-f
r,u,ef — yacrorTa [lu],
C0...C3 — KoapdULMEHTbI NONNHOMA.

PasmepHocTb: CO[®], C1[®/Tu], C2[d/Tuy?], C3[d/Tu?].

MapasuTHas WNHAOYKTUBHOCTb Mepbl KOPOTKOro
3aMblKaHMA, Bbi3biBatowan capur ¢asbl KoapoduumeHTa
OTpPaKeHMA Ha BbICOKMX YacToTax. Moaenb napasuTHOM
MHAOYKTUBHOCTU OonmcbiBaeTcA GyHKLMEN YacToTbl, B BUAE
NoMHOMa TPETbEro nopaaKa:

L=L0+L1-f+L2-f +13-f
roe f — yacrora [Ty,
LO...L3 — Ko3adpdULMeHTbl NOAMHOMA.

PasmepHocTb: LO[MH], L1[MH/Tu], L2[MH/Tu?], L3[MH/Tu3].

Tpakt cmeuweHua. [lo3sonser BblbpaTb W3 ABYX
BapMaHTOB:

® KOaKcuan;

® BO/IHOBOA,

Onpegenser OTHOLIeHue CTOPOH BO/IHOBOAA.
Mcrnonb3yeTtca Ans pacyeta notepb B BOJHOBOAE, €CNM
3HaYyeHue NoTepb CMeLLeHMA 3aaaHo He 0.
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NapameTp (Kak
o603HaueHo B
nporpamme)

MuHuMmanbHan
MaKCUMaNbHasA
4acToTbl

(Fmin, Fmax)

OnucaHue

B KOaKkcManbHOM TpaKTe CAy»KaT Ana NpoBeAeHus
Ka/IMBPOBKM C MOMOLLbIO HECKO/IbKUX Mep, Kaxaaa u3
KOTOPbIX HE MOKPbIBAET BECb YAaCTOTHbIN AMaNa3oH.

B BONHOBOOHOM TpaKTe 3TO 3HAYEHMA 4YacCTOTbl Cpesa
BO/JIHOBOZAa Fcp M yaBoeHHOM 4acToTbl cpesa 2Fcp.
YactoTa cpesa BOMHOBOAA [AOCTUraeTca MNpu  AAuHe
BOJIHbI B BOJIHOBOZE ACP pPaBHOW €ero YyABOEHHOM
WMPUHEe. BHMMaHWe, He nyTaTb C MWHMMANbHON MU
MaKcuManbHOM paboyein 4YacToToM BONHOBOAQ, KOTOpbIE
06bl4HO  334atoTCcA  NpoM3BOAMTENEM  C  3aMacom
OTHOCUTENbHO YacTOTbl cpe3a.
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Kanun6posouHble mepbl, onpeaenieHHble 4aHHbIMU

B maHHOM MmeToae KannbpoBo4yHAA Mepa oOnpeaensieTcA € Nomouibo Tabauupl
S-napametpoB. KaxpgaAa CcTpoKa Tabnuupl COAEPXKWUT 3HAYEHMA 4YacToTbl W
S-napameTpoB mepbl. 115 04HONOPTOBLIX Mep Tabanua coaepKUT 3HAYEHUSs OQHOTO
napametpa — S11, a gnA ABYXNOPTOBbIX Mep Tabauua COAEpP)KUT 3HaYeHUA BCeX
yeTblpex napametpos —S11, 521,512, S22.

Tabnuua S-napameTpoB BBOAMTCA MONb30BATE/IEM BPYYHYIO WAM MOMKET ObITb
3arpyrkeHa us ¢aiina dopmarta Touchstone. [lna o4HONOPTOBbLIX MEP MCMONb3YHOTCA
darinbl *.S1P, a ana AByXNopTOBbIX Mep Ucnonbaytotca pannbl *.S2P.

Tabnvua S-napameTpoB (CM. PUCYHOK HUXKE) NO3BONAET MNPOCMATPUBaATb M
PedaKTMpPOBaTb S-napameTpbl Ka/IMOPOBOYHBIX Mep OnpeAeneHHbIX AaHHbIMK (Tun
"TabnnuHble aaHHbIE").

Noramnn(511) Apris11) Noramnn(521) Apr(521) -
1 -74.4178003 ab 23.1321574 = 0.000420191562 ob -0.302170694 =
2 . -80.3268933 ab -142,433876 © 0.000153227561 ab -0.3149793388 ©
3 16,2994 My -77.7013457 ab -149,522544 = 3.475012386E-05 ab -0,309841387 =
4 24,2991 MMy -76.1073422 ab -150, 141809 = -0.000102436091 ab -0,309173099 =
5 32,2938 MIu -74,5668891 ab -147.065187 = -1, 29626875E-05 ab -0.305173816 ©
& 40,2985 My -72,5012485 ab -141,500146 = 0.000361722893 nb -0,303385541 =
7 48,2982 My -70,5900631 ab -135,928455 © 0.000934533075 ob -0,302600015 =
8 56,2979 My -58.4292079 ab -131.88247 © 0.00144688812 ob -0.307915161 °
9 64,2975 My -56.4548174 b -128.899068 © 0.0003486652 nb -0.312075321 ¢ 8
4 r

PucyHok — MNpumep Tabanubl S-napameTpoB KanMbpoBOYHOM Mepbl

. Konnnexr nep YT06bl OTKPBLITL TAOAULY S-MapameTpoB Mepbl, NepemecTUTeCb
Monks. #1 Ha HYXXHYIO CTPOKY B Tabauue (CM. PUCYHOK BbIlE) U HAXKMUTE
NPOrPaMMHYIO KHOMKY:

OnpeneniTe |

367, aHHbIE Onpeaenutb Tabn. AaHHbIe

SENS:CORR:COLL:CKIT:STAN:DATA 3anucbiBaeT WMAM  CYUTbIBAET MACCMB
AadHHbIX CTaHOapTa I-(aI'IM6pOBKM anAa
mep, onpegeneHHbIX 4aHHbIMW.

NMPUMEYAHUE KHonka Onpeaenutb Tabn. pAaHHble  CTAHOBUTLCA
aKTMBHOW, ecnM B Tabauue ycTaHOBAEH TuM  Mepbl
"TabnnyHble AaHHbIe".
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Tun Tabnunupl (419 04HONOPTOBOM UK ABYXNOPTOBOM Mepbl) onpeaensaeTca nepes ee
3ano/IHeHUeM:

® Npu BBOAE AaHHbIX U3 daiina — popmaTtom dpanna Touchstone (*.S1P unm *.S2P);

® NNpy BBOAE BPYYHYIO — BCM/IbIBAIOWMM AMANOTOBbIM OKHOM Npu aob6aBneHum
nepBoro paaa.

[aHHble B Tabanue moryT 6bITb NpeacTaBAeHbl B Tpex dopmaTtax:

® [NEeNCTBUTENbHAA M MHMMAnA 4acTy;
® IMHelHaa amnauTyaa u ¢asa (°);

e norapupmmyeckas amnantyaa (ab) n ¢asa B rpagycax (°).

Mpn KanubpoBKe A[BYXNOPTOBOW Mepbl AEWCTBYET C/eaylouiee MpaBuao: mepa
cymTaeTca noaxatoveHHon yepes nopt 1 (S11) K NopTy C HAMMEHBLWUMM HOMEPOM U
yepes nopt 2 (S22) K nopTy ¢ HanbonbWwWMM HOMmepom. Ecnm AByXNOPTOBLIM 3TaNOH
HeobxoAMMO NepeBepPHYTb, UCMOb3yMTe PYHKLMIO peBepca NOPTOB.

[ o6aBneHne cTpoku Tabnunubl

OnpeaenuTs Ona pobaBneHuMa CTPOKM U3  Tabauubl S-napameTpos
| Tafn. paHHee

e KannbpoBOYHbIX Mep (CM. PUCYHOK BbIWE) HaXMuUTe
nporpammHyto KHonky [lo6aButb pag,

‘ NobaenTe pAL

YpaneHue cTpoKu Tabaunubl

OnpeaeniTs Ona  ypaneHns  CTPOKM M3 Tabaumubl  S-napameTpos
| Tabn. gaHHbE

S KanubpoBOYHbIX Mep (CM. PUCYHOK BbIWeE) HaXMuUTe
MPOrpammHyto KHONKy YAanutb paa,

¥aanuTe pAd
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CtupaHue T1abaunubi

OnpefeniTb ONnAa ypaneHua BCexX AOAHHbIX U3 Taﬁfll/ILl,bI S-napametpos

Tafn, aaHHbe
=t KaNIMOPOBOYHbIX Mep (CM. PUCYHOK BbIWE) HaXmuTe

NPOrpammHyto KHomnky CTepeTb AaHHbIe.

‘ CTepeT AaHHEIE |

Bbi6op popmara Tabanubi

Ona BblbOpa dopmaTa Tabnnubl S-napameTpos

KanMbpoBOYHbIX Mep (CM. PUCYHOK BbIlE) HaKmuUTe
NPOrpammHble KHOMKM:

DOPMaT ASHHEIX

Pean/MHim

dopmar > [Pean/Muum | Amnn/Yron | Amnn.nor/Yron]

Amnn/¥ron

®  Amnn.nor/¥ron

PeBepc nopTtos

OnpegeniTs [na pesepca/oTmeHbl peBepca NOPTOB ABYXMNOPTOBLIX Mep

Tabn, oaHHBIE
Thru #1 Ha*XXMuUTe NPorpamMmmMmHyroO KHOMKRY PeBepc nopToB.

‘J Pesepc nopToe |

3arpysKa gaHHbix 13 ¢panna

Onpepentts Ona 3arpyskM pgaHHbix w3 danna Touchstone Haxmute
NporpaMmmHyto KHonky 3arpy3utb us ¢aiina Touchstone...

Tabn, naHHeIE

- — Bbibepute TN ¢aina B OoTKpbiBwemca auanore (*.S1P unun
‘ | *.S2P) 1 yKaxkute uma panna.

Touchstone,
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CreneHb onpeAeneHNUA KaAMBPOBOUYHbIX Mep

B Pas3NYHbIX MEeTOoOaX KaﬂVI6pOBKI/I MCNONb3YKOTCA MOJNIHOCTbIO WM YaCTUYHO
onpeaeneHHble KOMNAEKTbI Kan VI6pOBO‘-IHbIX mep.

B nonHoit 1/2/3/4-nopToBoiA KanubpoBKe, OAHOHANpPaBAEHHOW ABYXNOPTOBOM
KannMbpoBKe U HOPMA/N3aLUMKM UCMONb3YIOTCA MOJIHOCTbIO ONpeaeneHHble Mepbl, TO
€CTb Mepbl C U3BECTHbIMUK S-napameTpamu. S-napameTtpbl mep XX, K3, Harpyska u
nepembluKa/IMHNA OO/KHbI BbITb ONpeaeneHbl MOAeNbto, NM60 AaHHbIMU.

NMPUMEYHAHUE

Mepbl TuUNa HeusBeCcTHaA nepembldKa U CKOMb3AWaA
Harpyska ABAAKOTCA WCKAOYEHMEM B YKa3aHHbIX Bbllwe
KannbpoBKax. S-napameTpbl 3TUX Mep ONpPeaenatTca B Xxoae
camMoro npouecca KanubpoBkW. HewnsBecTHaa nepemblyKa
npumepsaeTca  TONbKO B NONHOWM 2/3/4-nopToBoi
Kanubposke.

B TRL kanunbposke n ee moandukaumax (TRM, LRL, LRM) mncnonb3ytoTca 4acTUYHO

onpeaeneHHble Mepbl:

e mepa TRL-nepemblyKa AONKHA MMeTb Tpebyemoe 3HauyeHue Z0 (S11=S22=0) wu
N3BECTHYIO A/IMHY (3a4epKKY);

e mepa TRL-nMHMA/Harpy3Ka A0/KHA UMETb Takoe e 3HauyeHue Z0 Kak y nepBoi

Mepbl;

e mepa TRL-oTpaxaTenb AO/IKHA UMETb M3BECTHYO0 ¢a3y C TOYHOCTbIO A0 +90°.
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Knaccbl KannbpoBouHbIX mep

Hapsgy c onpeaeneHMemM mMmepbl C MOMOLLbIO MOAENM UAWN OAHHbIX, e A0NKEH BbITb
Ha3HayeH Knacc. OAHOW Mepe MOKeT ObiTb Ha3HAYeHO HECKONbKO KJ1accoB.
HasHauyeHMe KNaccoB mep OCYLLLECTBAAETCA UHAMBUAYANbHO AN KaXKA0ro KOMM/IEKTa
KannbpoBOYHbIX Mep.

HasHaueHMe Knacca KaAMBpPOBOYHOM Mepe CAYKWUT ANA  YKasaHUs MeToAa

KanubpoBKM, poOAM Mepbl B KanmbpoBKe, Homepa nopta(-oB). AHanusatop
NoAAep>KUBAET KNacCbl Mep, NepevyncsieHHble B Tabanue HuxKe.

MeTopabl KaAM6POBKU HammeHoBaHue Knacca Mopt

MonHas 2/3/4-nopToBas KanmbpoBKa, XX

MonHaa ogHoONOPTOBAA Kan M6pOBKa,

K3 1,2,3,4
[ByxnopToBasa ogHOHaNpaB/ieHHaA
KannbposkKa, Harpy3ka
Hopmanusauma nepeaaum,
MepembluKa 1-2, 1-3,
Hopmanusayma oTparkeHus. 1-4, 2-3,
2-4,3-4
TRL-nepemblvKa 1-2, 1-3,
1-4, 2-3,
TRL/LRL/TRM/LRM Kannbposka TRL-nnHUA/Harpy3Ka 2-4,3-4
TRL-oTparkaTtenb 1,2,3,4

Hanpumep, Ha3HayeHne mepe "XX —F—"Knacca " XX MopTt 1" o3HayaeT, 4To AaHHaA
Mepa WCMosb3yeTca AnA KaAuMbpoBKM MNepBOro nopta B CAedylowmx MeTopax
KanubpoBKK: nonHaa 2/3/4-noptoBas, NosHas O4HOMNOPTOBAaA, OAHOHAMpPaBAeHHas
ABYXMNOPTOBAA, U HOPMaNM3aLUm.
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NPUMEYAHUE Ha3sHauyeHne KnaccoB U3MEHAET HAMMEHOBaHMA Mep Ha
NPOrpPaMMHbIX KHOMKax KannbposKu.

HasHaueHMe KnaccoB Ka/NMOPOBOYHBLIX Mep BbIOPAHHOrO KOMMAEKTa  Mep
nponsBoanTCA B TabauLe KNaccoB (CM. PUCYHOK HUXKe).

Knacc | Mopt | Mogknacc 1 | Moaknacc 2 | Mogknacc 3 MNogkns
o 1| 9, Open F- 4, Open M-
- 2 | 9, Open F- 4, Open M-
1| 10. Short -F- 5. Short M-
= 2 | 10, Short F- 5. Short M-
Harp., # 1. Lowdband 2, Sliding Load 3. Broadband
2 | 1. Lowdband 2, Sliding Load 3. Broadband
Mepem. | 12 | 11. Thru 12. Unknown Thru
TRL MNepembi4 | 1-2 |
TRL OTpask #
2_|
TRL fiwiHarp | 1-2 |
1 F

PucyHok — Mpumep Tabanubl KNaccoB KaIMBPOBOYHbIX MepP

HanmeHoBaHuA Mep 3aHOCUTCA B AYENKM Ta6!'IVILI,bI nyTem Bbl60pa M3 CNUCKa mep
KOMMNNEKTa.

Kaxaas cTpoka Tabaumubl COOTBETCTBYET Kiaccy mep, 0603HAaYEHHOMY B ABYX NE€BbIX
KOJIOHKax Tabanubl.

Ecnn ucnonb3yeTtcs eguHCTBEHHAA Mepa B Knacce, TO OHA YKas3biBAaeTCs B KOJIOHKe
"Mopgknacc 1". Ecnm MCNONb3ylOTCA HECKO/IbKO Mep A8 OAHOro Knacca, TO
3anonHATCA KonoHKM "Moaknacc 2", "Moaknacc 3", n Tak ganee.

NMPUMEYAHWE Mpn HasHayeHuM AByx M bBonee nNoAKNaccoB ANA OAHOrO
Knacca mep, MNPOrpaMmMHAA  KHOMKa W3MepeHUA mepbl
3aMEHAETCA KHOMKOW nepexoja B MEHI MOAK/Iaccos,
KOTOpPbIA COAEPKUT CMUCOK BCEX MEP AAHHOTO Kacca.

OOMH noaknacc MCNONb3yeTca, eCIM Mepa WM3BECTHA, M3BECTHbl ee TUM Pasbema,
NPUCBOEHHbIN KaXKAoMYy MOPTY, UM KOraa maTemaTuyeckme moaenn mep ¢ TUnammu
pasbemoB "BuaKa" n "rHe3po" oamHakoBbl. Mcnosnb3oBaHME 0OAHOroO nNojKnacca
YNPOLAET CTPYKTYPY MEHIO KaIMBPOBKMU.
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Mcnonb3oBaHue AByX 1 6onee NoaxKNaccoB NO3BONAET:

e BbIOMPATb Mepy B MpoLecce KannbpoBKKU, M3 MMEHOLLUXCA B KaAMOPOBOYHOM
KOMMNEKTe KiaccoB. BO3MOXKHO BblOpaTb Mexay TMNamu pasbemoB "Buaka" wm
"rHe3n0", cKonb3awen Harpy3Kkom NN HEM3BECTHOM NEPEMbIYKOM;

® BbINO/IHATb KaNMBPOBKY C pa3aenbHbIM YaCTOTHbIM Anana3oHoM (noapobHee cm.
n. PaclmpeHne aManasoHa YacToT KaIMGPOBKM C UCMOb30BaHMEM NOAK/IACCOB).

[Ons nepexoga K Tabauue KNaccoB KaAMBPOBOYHbIX Mep
| sso3F HaXXMUTE NPOrPaMmMHbIe KHOMKU:

KomMnnekT mep

Kannbposka > Komnnekt mep > HasHauutb Knaccbl
HazHauiTe |
Knacobl

PepakTnpoBsaHue Tabaunubl Knaccos

Mepemellasncb Mo TabanLe KOMMNIEKTOB C MOMOLLbIO K/AaBWW HaBUraumMm BblbepuTe
AYermKy (CM. PUCYHOK Bblle) M HaXMUTe Ha KnasuaType Knasuwy "Enter". B
OTKPbIBLUEMCA MEHIO BblbEpUTE HAaUMEHOBaHME MEpPbl U3 CMUCKA, YTOObl HA3HAYUTL
€My K/1acC M1 HOMep NOoPTa, YKa3aHHbIM B IEBOM YacTy TabauLbl.

SENS:CORR:COLL:CKIT:ORD:SEL YcraHasavBaet nogknacc (ot 1 go 8),
NMPUMEHAEMbI MNPU  UCNOIb30BAHUU
HECKOJIbKO Mep AanAa OoAHOro Knacca.
ﬂpep,BapHET onpeaeneHune K/1aCCOB
KannbpoBOYHbIX Mep.

SENS:CORR:COLL:CKIT:ORD:LOAD YcTaHaBAMBaeT UAKN CYUTbIBAET HOMep
KannbpoBo4yHOM mepbl TMNa
"Harpy3ka", NCNO/Ib3yemomn ana
M3MEpPEHNIN Ha nopTe.

SENS:CORR:COLL:CKIT:ORD:OPEN YcTaHaBAMBaeT UAKU CYUTbIBAET HOMep
KanubpoBoyHon mepbl Tuna XX,
MCNONb3yeMon ANA U3IMepeHUM Ha
nopre.

SENS:CORR:COLL:CKIT:ORD:SHOR YcTaHaBAMBAET MU CYMTLIBAET HOMEP
KanubpoBoyHon mepbl Tuna "K3",
MCNONb3YEMOW ANA U3MEPEHMN Ha
nopre.
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SENS:CORR:COLL:CKIT:ORD:THRU YCTaHaBAMBAET WU CYUTLIBAET HOMEP
KannbpoBo4vHOM mepbl TMNa

"nepembiuka’, wucnonblyemon ana
N3MEepPEHUt Mmexay NopTamu.

SENS:CORR:COLL:CKIT:ORD:TRLL YcTaHaBAMBaeT UAKN CYUTbIBAET HOMep
KanmbpoBo4yHoii Mmepbl Tuna "TRL
NnNHKUA", ncnonb3yemom ana

NU3MEPEHUIN MEXKAY NOPTaAMMU.

SENS:CORR:COLL:CKIT:ORD:TRLT YcTaHaBAMBaeT UAWU CYUTbIBAET HOMep
KanmbpoBoyHoi Mmepbl Tuna "TRL
nepemblyKa', ucnonblyemon  anAa

N3MEpPEHUI MeXKay NOPTaMM.

SENS:CORR:COLL:CKIT:ORD:TRLR YcTaHaBNMBaeT UM CYUTbIBAET HOMeEp
KanmbpoBo4yHoii Mmepbl Tuna "TRL
oTpaxeHue", ucnonblyemonn  ana

M3MepeHUii Ha nopTe.

Ypanenue mep u3 tabnmubl Knaccos

MNepemeltancb No Tabanue KOMNAEKTOB C MOMOLLBK K/aBULW HaBUraumm Bblbepute
AYEeMKY (CM. PWUCYHOK BbIWIE) M HaXXMUTe Ha KnaBuatype Knasuwy "Enter". B
OTKpbIBLUEMCA MEHI0 BblbepuTe cTpoky "HeT", uTobbl yaanuTtb mepy B AYeliKe.

HazHauiTb Ana ypaneHnAa Bcex mep B Ta6nmu,e KNaCCoOB HaXmwute

| KNacthl
850548 NPOrpaMmmHyto KHOMKY O4YMCTUTb BCE KNaccChbl.

OYWCTHTE BCE |
KNaCCk!
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®yYHKLMA CTPOroro COOTBETCTBUA KNaccam

[aHHaa GYHKUMA CAYXKUT ONA OrpaHUYeHna TUNna mep, AOCTYMHbIX B KaXKAOM Knacce
Mo NPU3HaKy COOTBETCTBUA (CM. Tabauuy Huxke). Ecnn gaHHaa GyHKUMA OTKAKOYEHa,
TO BO3MOXHO Ha3Ha4ynUTb mepe Ntboi Knacc.

N Knacc mep Tunbl mep
XX,

Tabn. gaHHble (1 nopT)

K3,

2 K3
Tabn. paHHble (1 nopT)
HarpysKa,

3 Harpyska CKonb3ALWana Harpyska,

Tabn. paHHble (1 nopT)
Nepembiuka/NInHKUA,

4 [lepemblyka
Tabn. gaHHble (2 nopT)
Mepemblyka/NIMHUA,

5 TRL NepembluKa
Tabn. gaHHble (2 nopT)
XX,

6 TRL OTpaxatens K3,
Tabn. gaHHble (1 nopT)
Harpy3ka,

7 = TRL lnHusa/Harpyska
Mepembiuka/IMHNA
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HaisHau T Ona OTKNOYEHMA M NOBTOPHOIO BKAOYEHUA PYHKLUMM CTPOroro
COOTBETCTBMA KAACCaM  Ha)KMUTE MNPOrPamMMHYI0  KHOMKY
Crporoe cooTB. Knaccam.

KNachl
350548

d CTporoe cooTE.

KnaccaMm
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®yHKUUA rpynnoBoro HasHauYeHNA Homepa nopTa

[aHHaa OYHKUMA CAYKWUT ONA aBTOMAaTMYECKOro HasHayeHuAa OAHOW Mepbl BCEM
MOpPTam KOHKPETHOrO K/acca Npu ee HasHayeHUu xoTa 6bl 0 AHOMY MOPTY.

HastHaunTe Ona BKtOYEHUA/OTKAOUEHMA dYHKLMN rpynnoBoro
Knacosl

- Ha3HAYeHMA HOMEpa NMOPTa HAXKMUTE MPOrPaMMHYI0 KHOMKY
OAUuHaKoB. mepbl BCEM MOPTaM.

50346

J OanHaKos, Mepkl
BCEM NOPTaM
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MogKnaccbl KaAMB6POBOUHDBIX Mep

MoaKnacchl CAyXaT ANnA HasHayeHMA OAHOMO KAacca HECKONbKMM mepam. MexaHusm
NOZKNACCOB MWCMO/b3yeTcA, rnaBHbIM 06pasom, AnA KanubpoOBKU B LUMPOKOM
YaCTOTHOM [JManasoHe C MOMOLLbID HECKONbKUX Mep, KaxK[as W3 KOTOPbIX He
NMOKPbIBAET BECb YAaCTOTHbIM AManasoH. Kaxkapi Knacc mep MOXKET coaepraTb 40 8
noaknaccos. lpoueaypa HasHayeHMA ModKnacca mepam onucaHa B n. Knaccol
KannMbpoBOYHbIX Mep.

Hanpumep, B MMeEIOLLEMCA KOMMNEKTE Ka/IMOPOBOYHbIX Mep onpeaeneHbl Harpyska
or 0 Mu go 2 My, u AMHma ot 1,5 Mu go 12 My. Ans ocywectsneHns TRM/TRL
KannbpoBKM B MOJIHOM YAcTOTHOM Auana3oHe, Harpyske AoaXKeH ObiTb Ha3HauyeH
nogknacc 1, a AMHuKM — noggnacc 2 knacca "TRL /inH/Harp".

Echn mepbl MMEOT NepeceKkarowmnincs amanasoH 4actoT (KakK B YKAa3aHHOM Bbllle
npumepe ot 1,5 My go 2 My), TO B HEM UCNONbL3YIOTCA U3MEPEHMA MePbl, KOTOpas
6blna M3MepeHa NocneaHen.

NPUMEYAHUE Ha3sHaueHne noAKnaccoB Mep WU3MeHAeT nNporpamMmmHble
KHOMKW KanubpoBKM. KHOMKa wu3MepeHUs 3ameHsaeTcA
KHOMKOW nepexosa B MEHIO MOAKMAACCOB, KOTOPOE COAEPKUT
KHOMKW U3MEpPEHNA HECKOIbKUX Mep.
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MeToabl 1 Npoueaypbl KaAM6POBKK

AHanu3aTop NoaaepKMBaeT HECKO/IbKO MEeTOA0B KannbpoBkM. MeToabl KannbpoBKM
Pa3NIMYaloTC TOYHOCTbIO, HAabOPOM KOPPEKTUPYEMbIX CUCTEMATUYECKMX OLUMOOK,
KO/IMYECTBOM M TWUMOM WCMONb3YEMbIX KanuMbpPOBOYHbIX Mep. Komnnekt mep
BblOMpaeTcA B COOTBETCTBUM C BblOPAHHbIM METOAOM KasMbpOBKU. Bo3moKHO
BblOpPaTb METOA KaIMBPOBKUN N3 MMEIOLLMXCA B HAaAMYMM KOMNNEKTOB mep. KomnneKkT
Mmep BblbupaeTcs npen Hayasiom KanmbpoBku (cm. n. Bbibop Komnaekta mep ans
KannbpoBkM). MeToapl KanMbpPoBKK NpuBeaeHbI B TabAULE HUXKE.

MeTop,
Kanubposku

Hopmasaunsauum
OTpaXKeHuA

Hopmanunsauum
nepeaavu

[MonHas
oJHomnopToBas
SOL kanubpoBsKa

OaHoHanpasaeH

HaA
ABYXNOpPTOBaA

KannbposKa

U3amepaemble Mepbl

napameTpbli
s11 e K3 nnun XX
e Harpyska
nnu (ecnm
BbINOJIHAETCA
S22 onuuMoHanbHan
KanmbposKa
HanpaBAEHHOCTK)
521 e [lepemblyka
e 2 Harpysku
nnu (ecnu
BbINOIHAETCA
S12 OnuMOHaNbHas
KannbposKa
Pa3BA3KM)
s11 e K3
o XX
nnu
e Harpyska
S22
s11,521 ° K
e XX
nnu
e Harpyska
512,522 e MNepemblyKa

e 2 Harpy3ku
(ecnu
BbINOJIHAETCA
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OwunbKun

Erl, Ed1L
nnu

Er2, Ed21

Et1, Ex12
nnn

Et2, Ex22

Erl, Ed1, Esl
nnu

Er2, Ed2, Esl
Erl, Ed1,

Es1, Et1,
Ex12

nnn

Er2, Ed2,
Es2, Et2,
Ex22

ToyHOCTb

Hu3Kan

Hwn3Kan

BbicoKas

CpeaHsan



MeTopa
KannbpoBKu

[MonHas
ABYXnopToBas
SOLT

KanmbpoBsKa

MonHas
TpexnopToBsas

SOLT KannbpoBKa

[MonHas
yeTblpexnopToBsa

a SOLT
KannbposKa

N3mepaemble
napameTpbl

S11,S821

S12,S822

S11,S821,S31
S12,S522,532

S13, 523, 533

S11, 821, 531,
541

S$12,S822, 532,
542

S13, 823, 533,
S43

S14, 524, 534,
S44

Mepbl

ONuUMOHaNbHAA
KannbposKa
pa3BA3KMK)

e K3

e XX

e HarpysKa

o [lepemblyKa

e 2 Harpysku
(ecnu
BbINO/IHAETCA
ONuUMOHa/bHasA
KannmbposKa
pa3BA3KM)

e K3

e XX

e HarpysKa

o [lepemblyKa

e 2 Harpysku
(ecnn
BbINOJIHAETCA
OnNuUMOHaNbHaA
KanmbposKa
pa3BA3KM)

e K3

o XX

e Harpyska

e [lepemblyka

e 2 Harpy3ku
(ecnu
BbINOJIHAETCA
onuMoHanbHasA
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OwunbKun

ToyHOCTDb

Erl, Ed1,
Es1, Et1, El1,
Ex12

BbicoKas

Er2, Ed2,
Es2, Et2, EI2,
Ex22

[Bapuatb Bbicokan

cemb
owmnbokK (cm.

Tabauuy)

Copok
BOCEMb
owmnboK (cm.

Tabauuy)

Bbicokas



MeTopa
KannbpoBKu

[ByxnopToBas

TRL KannbposKa

TpexnoprtoBas

TRL kKannbposkKa

YeTblipexnopToBa

a TRL
KanmbpoBsKa

N3mepaemble
napameTpbl

S11, 821

S12,S22

S11,S821,S31
S12,S522,532

S13, 523, 533

S11, 821, 531,
541

S12,S822, 532,
S42

S13,S823, 533,
S43

S14, 524,534,
S44

Mepbl

KannmbposKa
pa3BA3KMK)

e [lepembluyka wnn
NnHnAa

e Mepa c BbICOKMM

KoapdunupeHTom
OTparkeHuA

® /IntHna wnan 2
Harpysku

o [lepembluKka wnnn

JIMHnA

e Mepa c BbICOKMM
KoapduuneHTom
OTparkeHusA

® JInHna wan 2
Harpy3ku

e [lepemblyka wan
NnHuna

L4 Mepa C BbICOKNM

Ko3pdMUneHTOM
OTparkeHuA

e /luHma wvam 2
Harpysku

OwunbKun

Erl, Ed1,
Es1, Et1, EI1

Er2, Ed2,
Es2, Et2, EI2

Te *Ke
owunbKun, YyTo "
Ans  NONHOMU
TPEexnopToBOM
KannbpoBKa,
3a
NCKIIOYEHMEM
Pa3BA3KK

Te Ke
OLNBKU, YTO U
AnAa  NOJIHOM
YeTbIPexnopTo
BOWM
KanmbpoBKa,
3a
NCKTIOYEHMEM
pa3BA3KMK

1 Ecnuv BbINONHAETCA ONUMOHANbHAA KanMbpPOBKa HaMpPaB/lEeHHOCTMU.

2 Ecnu BbinonHAETcA onuMoHanbHan KanMbpoBKa pa3BA3KMU.
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ToyHOCTDb

OueHb
BbICOKas

OueHb
BblCOKasA

OueHb
BblCOKaA



Bbi6op KomnieKTa mep ANA KannbpoBKU

Komnnekt mep, Mcnonb3yemblit B NpoLecce KannbpoBKKU, A0NKeH ObiTb BbibpaH B
Tabanue KOMNNEKTOB Mep nepes Hayanom KanubpoBKWU. ECAM HYKHbIA KOMMAEKT
OTCYTCTBYET B
npeasaputenbHo aobaBbTe ero B Tab/AMLy KaK MO/b30BATE/NbCKMIA  KOMIMIEKT.
Mpoueaypa fobaBAeHUA U peaAaKTUPOBAHNA KanMBPOBOUYHbIX KOMMN/IEKTOB OMNUCaHa B
n. PegakTMpoBaHWe KOMMJIEKTOB Mep.

cnucke npeponpeaeneHHbIX KaﬂVI6pOBO‘-IHbIX KOMMNEKTOB,

LY o e I T T O L

[y
=]

Haumerosarme OnucaHwe Beibpate [MMpegonpeg.  MWsmeneH  Ywcno mep | =
85032F Type-N 500 9GHz Cal Kit (KeySight) Na Na 11|
350326/E Type-M 509 6GHz Cal Kit (KeySight) Oa Het 7
N911/912 Type-N 500 9GHz Cal Kit (CMT) Na Het 3
850540 Type-N 502 18GHz Cal Kit {(KeySight) Na Het 7
350548 Type-M 500 18GHz Cal Kit with Sliding Load (KeySight) Oa Het 9
05CK10A-150  Type-N 502 18GHz Cal Kit (Rosenberger) Oa Het 7
3850P/Q Type-N 509 18GHz Cal Kit (Maury Microwave) Oa Het 7
3350C Type-M 502 18GHz Cal Kit with Sliding Load {Maury Microw: Oa Het g
350330/E 3.5 mm 6GHz/9GHz Cal Kit (KeySight) Oa Oa g
350528 3.5 mm 26.5GHz Cal Kit with Sliding Load (KeySight) Oa Het 11 -

PucyHoK — MNpumep Tabnnubl KOMNAEKTOB Mep

Kanubposka

KoMnnekT Mep |
85032F

[ns nepexofa K Tabnvue KOMMNEKTOB KaNMOPOBOYHbIX Mep
HaXXMUTe NPOrpPaMmMmHble KHOMKU:

Kanubposka > Komnnekr mep

KoMnnekT mep |

Bblgennte HYMKHYIO CTPOKY B CrMCKE KanMbpoBOYHbIX

85032F KOMMNIEKTOB W WCMNONb3yUTE CAeaylowyo MNPorpammMHyto
KNnaBuLwy:
{  Boifpate Bbibpatb
Mnn ¢ nomMoWwbio MbIWM HaKMUTE Ha (PNAXKOK B KOJIOHKE
"BblbpaTth" B CNMCKe KaIMBPOBOYHbIX KOMMEKTOB .
NPUMEYAHUE Ybegntecb, 4YTO BbIOPaHHbIA KOMNAEKT AnA KanubpoBKu

oTMmedeH d)fl dXXKOM.
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Kann6posKa Hopmanumsauum oTparKeHus

Hopmanusaumnsa oTparkeHus — NPOCTEMLIMA MeToh KanubpoBKW AN MU3MEpPEeHMUA
KoapoduumeHta otpaxkenma (S11 wmnm S22). Meton TpebyeT M3mMepeHus oaHOMU
KanubposouyHot mepbl K3 umnam XX (cm. pUCYHOK HUXKe). MeTton HasbiBaeTca
HOpManusaumen, Tak Kak M3MepsieMblit S-mapameTp B KarKAOW YaCTOTHOM TOuYKe
OENUTC Ha COOTBETCTBYHOLWMIA S-napameTp KaAnMbpoBOYHON mepbl (HOpMUpyeTcs).
Hopmanusauma  oTparKeHMA  KOPPEeKTMpyeT  TOMIbKO  OWWOKY  4YacTOTHOM
HepaBHOMEpPHOCTU oTparkeHuA (Er), oHa He KOMMNEHCUPYET OLWMOKN HanpaBAEeHHOCTH,
COrNacoBaHMA U Pa3BA3KM. ITO OrPaHNYMBAET TOYHOCTb METOAa.

NMPUMEYAHUE B 3aBMCMMOCTM OT MUCNOJIb3YyEMOTro B NpoLecce KannbpoBKu
Tna mepbl (XX nan K3), Hopmanusaumsa oTpaxKeHMa MOXKeT
Ha3blBaTbCA HoOpmanusayua K3 nnn Hopmanusayua XX.

Koppekumn owmnbkn HanpasneHHoctu (Ed) moKeT ObiTb BbINONHEHA C MOMOLLbIO
OOMNONHUTENBbHOFO M3MepeHna Mmepbl Harpyska. [lononHuTtenbHas KannbpoBka
NOBbIWAET TOYHOCTb HOPMaN3aLLUN OTPANKEHUA.

Port 1

B X man K3
) Harpyzxa (onumoHanbHO)

PucyHok — KannbpoBka HOpmanumsaumm oTpaxkeHus

Mepen KannbpoBKOW HEOBX0AMMO BbINOAHUTL CAeaylowme npeaBapuTenbHble
YCTAaHOBKM aHa/M3aTopa: Has3HaYMTb aKTWBHbIA KaHan, YCTAaHOBUTb MapameTpbl
KaHana (4acToTHbIM AguanasoH, nonocy MY u  agpyrue), BbIOpaTb KOMMNEKT
KaNMbpoBOYHbIX Mep.

Hop. 000 [na nepexoga K KannbpoBKe HOpManuM3aumm nepeaaqm
85032F Ha’XMUTE NPOrPaMMHbIE KHOMKMU:

Kanubposka > Kannbposatb > Hopm. (XX) | Hopm. (K3)
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Boibpate nopT
1(511)

BbibepuTe Kannbpyembii NOPT NPOrPaMMHbIMU KHOMKaMMU:

Bbi6patb nopt >[ 1 (S11) | 2 (S22) | 3 (S33) | 4 (S44) 1.
*  1(511)
NMPUMEYAHUE — Hagnucb Ha KHOMKe nepeKkatovyaer Homep
AT nopta (M3mepAaembIi napameTp).
3(s33)
4(544)
SENS:CORR:COLL:METH:OPEN YcTaHaBAmMBaeT HOmMep nopta M Tun
KanubposkuM "Hopmanusaumsa (XX)".
SENS:CORR:COLL:METH:SHOR YcraHaBnnBaeT Homep nopta M Tvn
Kanubposku "Hopmanusaumsa (K3)".
W Moakniounte K nameputenbHomy nopty mepy K3 mam XX Kak
Open NMOKa3aHO Ha PUCYHKe Bblle. BbINONHUTE U3MeEpPeEHMe, HaXKaB
KHOMKy C o6o3HauyeHMem Knacca Mmepbl K3 wuam XX,
COOTBETCTBEHHO.
B cTpoke cTaTyca aHanusaTopa BO BpemMA W3MepeHus
oTobpasntca coobuweHne KanubposKa.... Mo 3aBeplueHUtO
N3MepPEeHUs B 1EBOM YaCTU KHOMKM CTAaBUTCA OTMETKa.
T— Ecnn Tpebyetca nposectv He o06A3aTenbHylo KannbpoBKy
Load | HanNpPaBAEHHOCTU — MOAKAIOUYMTE K MOPTY Mepy Harpyska Kak
MOKa3aHO Ha PUCYHKe Bblle. BbINONHUTE U3MeEpeHMe, HaXKaB
KHOMKY ¢ 0603HayeHnem Harpyska (onuy,.).
B cTpoke cOCTOAHMA aHanu3aTopa BO BPeMA WU3MeEPEHUsA
otobpasntca coobuweHne KanubpoBKa.... [0 3aBepLueHUtO
N3MepPEHUs B IEBOM YAaCTU KHOMKM CTaBUTCA OTMETKa.
SENS:CORR:COLL:OPEN N3mepAaeT KannbpoBouHble aAaHHble mepbl "XX"
ON1A 3alaHHOTro nopTa.
SENS:CORR:COLL:SHOR N3mepaeT KanmbpoBoyHble AaHHble mepbl "K3"

ON19 3alaHHOro nopTa.
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SENS:CORR:COLL:LOAD N3mepseT Ka/MBPOBOYHbIE AaHHble  Mepbl

"Harpyska" gns 3agaHHoro nopra.

MPUMEHTE

Ons 3aBepweHns KanubpoBKM HaAXXMUTE MNPOrpammHyHo
KHOMNKY MpumeHuTb.

Mo HaXKaTMIO KHOMKM PAcCYUTBLIBAETCA U COXPaHAETCA B MaMATH
KaHana Tabnumua KannbpoBOYHbIX KoadpduumeHTOB.
ABTOMATMYECKU BKAOYAETCA QYHKLMA KOPPEKLMM OLLUMOOK.

SENS:CORR:COLL:SAVE PaccuntbiBaeT KannbpoBoYHble KOIDPULMEHTDI U

BK/Z1KOYaET KOpPpEKUHNIO owKnboK.

OTMeHa

Echu TpebyeTca OTMEHUTb pe3ynbTaTbl U3MEPEHUA Mep,
HaXXMUTE NPOrpPammHYy KHOMNKy OTMeHa.

[aHHaA KHOMKA He OTMEHSEeT CyLLecTBYIOLWLYIO Ka/JMOpPOBKY.
Echn TpebyetrcA OTMEHUTb CYLLECTBYIOLLYIO KannOPOBKY,
OTK/IIOYMTE KOppeKumio ownbok (cm. n. OTKAOYEHUE
KOPPEeKLUUKN ownboK).

SENS:CORR:COLL:CLE Ouunwaer AaHHble U3MEpPEeHU KaMbpPOoBOYHbIX

mep.

NMPUMEYHAHUE

MpoBepUTb COCTOAHME KanMBPOBKM MOXKHO B CTPOKe
COCTOAHMA KaHana (cm. n. O60O6LIEeHHbIN CTaTyC KOppeKuuu
oWwmnbOK) U B CTpoKe cocToAHus rpadumka (cm. n. CraTyc
KOppeKkumn olwmnbok rpaduka).
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Kann6posKa Hopmanusauum nepeaaum

Hopmanusauusa nepegayn — MPOCTENWIMIA MeTOoh KaNMOPOBKU ANA M3MEpeHuA
KoapoduumeHta nepegaum (S21 wam S12). OH TpebyeT wu3MepeHMA OOHOMU
KannMbpoBOYHON Mepbl Nepembiyka (CM. PUCYHOK HuKe). MeTton HasbiBaeTca
HOpManusaumen, Tak Kak M3MepsieMblit S-mapameTp B KarKAOW YaCTOTHOM TOuYKe
OENUTC Ha COOTBETCTBYHOLWMIA S-napameTp KaAnMbpoBOYHON mepbl (HOpMUpyeTcs).
Hopmanusauma  oTparKeHMA  KOPPEeKTMpyeT  TOMIbKO  OWWOKY  4YacTOTHOM
HepaBHOMepHOCTK nepeaaun (Et), oHa He KomMneHcUpyeT OWMOKM HanpaBAEHHOCTH,
COrNacoBaHMA U Pa3BA3KM. ITO OrPaHNYMBAET TOYHOCTb METOAa.

Mo yCMOTPEHMI0 N0Nb30BaTeNA MOKET BbIThb NPOBeAeHa KaIMbPOBKa pasBA3KKM NyTem
M3MepeHua ABYX Mep Harpyska.

NMPUMEYAHWE Hopmanusauma nepegadyn  MOXKET TaKKe  Has3blBaTbCA
KannbposKoi "nepembiukoi”.

[ononHutenbHaa KaanMbpoBKa Pa3BA3KM MOMKET ObiTb BbINO/IHEHA MYTEM U3MEPEHUS
ABYX Mep HarpysKu, NMOAKAIOYEHHbIX K 060MM M3MepuTeNbHbIM NopTam. B atom
Clyyae nNpu Hopmanusauuu nepegaym AONOJHUTENbHO KOPPEKTUPYETCA OLIMOKa
pa3BA3ku (Ex).

NMPUMEYAHUE KannbpoBKa pa3Bs3KM He pekomeHayeTcs ANsa 0OblYHbIX
M3MEPEHUI, TaK KaK He CKOPPEKTMPOBAHHaA pa3BA3Ka
MEXaYy M3MEepPUTENbHbIMW NOPTamMM AOCTAaTOYHO XOpPOLIas.
KannbpoBKa pa3BA3KM MOXKET ObiTb Nose3Ha B CAy4vaax
MCMONb30BaHMA  OCHACTKM, MMetlowen HeaoCTaTOYHO
XOPOLLYHO U30N5LMIO.

B cnyyae npoBedeHMUM KanMBpOBKW  pPas3BA3KKW, AnA
NOBbIWEHNA TOYHOCTU U3MEpPEHUA, YCTAHOBUTE Y3KYIO
nonocy nponyckaHna o¢unbtpa MY w©n obecneybTte
HenoABUXHOCTb Kabeneit OCHAaCTKM Ha Bpems NpoBeaeHuA
KaNMBbPOBKM U USMEPEHUMA.
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i LS s o

° ° e B

Harpysxa !

Port 1 {omunonanbHo} Port 4

il ) (e

PucyHok — KannbpoBka Hopmanumsauum nepeaaym

MNepes KannMbpPOBKOM HEOBXOAMMO BbIMONHUTL C/AeaylolWune npeaBapuTesbHble
YCTQHOBKM aHanuM3aTopa: Ha3HauyuTb aKTUMBHbLIA KaHan, YCTAaHOBUTb MapameTpbl
KaHana (4acToTHbIM pguanasoH, nonocy MY w apyrue), BbI6paTb KOMMNAEKT
KanmbpoBOYHbIX Mep.

Ons nepexoga K KanubpoBKe HOpPManM3aumm nepesaym
8850P/Q HaXXMWUTE NPOrpaMMHble KHOMKMU:

Hopr. {(mpr4.)

Kanunbposka > Kannbposatb > Hopmanusauua (npmu)

BoifpaTh NOPTI Bbibepute HanpasaeHue KainbpoBKM NPOrpaMMHON KHOMKOM
1-32 (521
(521 BbibpaTb NopTbl.

o 1->2(521)
MPUMEYAHUE — Hagnucb Ha KHonke o0603HayaeT: Homep
S nopTa MNpUEMHMKa-HOMEpP MopTa WMCTOYHMKA (M3MmepAemblii
napamertp).
3->4(543)
3<-4(534)
SENS:CORR:COLL:METH:THRU YcTaHaB/vBaeT Homepa MOPTOB M Tun

KannbpoBKM "Hopmanusauma (nepembiuka)".
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r— MpucoeanHUTEe KannbpoBOYHYIO Mepy "nepemblyka" mexay

Thru n3mepuTesnibHbIMKM  noptamun. Ecnnm pasbembl  nopTtos
OOMYCKalOT  HenocpeacTBEHHOE  COeAMHEHWEe —  MPOCTO
coegMHUTe UX (Nepemblyka C HYNEeBOW  3/1E€KTPUYECKOM
ONVMHOW).  BbInONHWUTE U3MepeHWe, Ha)KaB NpPOrpammHyto
KHONKy MNMepem.

B cTpoke crTaTyca aHanuMsatopa BO BpemMsA M3MepPeHUs
oTobparkaerca coobueHne KanubposKa... Mo 3aBeplueHUtO
N3MEpPEHUs B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:THRU N3mepseT mepy "nepembliyka” mexay
N3MEPUTENbHbIMM NOPTAMM.

Pecaen Echn Tpebyetcs npoBecT He 06A3aTeNbHY0 KannMbpOBKY
(onuoHansHo) Pa3BA3KM, NOAKNOUYMTE K MOPTam ABE MepPbl HArpysKuM Kak
MOKa3aHO Ha PUCYHKe Bbile. BbIMONHUTE M3MepeHue, HaxKaB
NPOrpamMmMmMHy KHOMKY Pa3BA3Ka (onuMoHanbHo).

B cTpoke cTaTyca aHanuMsatopa BO BpemMsA M3MepPeHus
oTobparkaetrca coobuieHne KanubpoBKa... [1o 3aBepLUeHUto
N3MEpPEHUs B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:ISOL  W3mepseT pa3BaAsKy Mexay U3MeEPUTE/IbHbIMU NOPTaMM.

[Ons 3aBepweHns KanuMbpOBKM HAXMUTE MNPOrpammHyto

MpHUMEHKMTE

- KHOMKY MpUMeHUTDb.
Mo HaXaTUIO KHOMKM PacCYMTbIBAETCA U COXPAHAETCA B MaMATH
KaHana Tabnumua KaNIMBpPOBOYHbIX KO3dPUUNEHTOB.
ABTOMaTUYECKM BKAOYAETCA QYHKUMA KOPPEKLMM OLUMOOK.

SENS:CORR:COLL:SAVE PaccuntbiBaeT KanubpoBouHble KO3IPPUUMEHTbI U
BK/IFOYAET KOPPEKLMIO OLIMOOK.

Echn TpebyeTcA OTMEHWUTb pe3ynbTaTbl WM3MEpPeHUs Mep,

OTMEHE

HaXXMUTE NPOrpPammHYy0 KHOMNKy OTmeHa.

[laHHaa KHOMKa He OTMEHAET CyL,ecTBYLWY KanubpoBKy.
Echrn  TpebyeTca OTMEHUTb CyLLECTBYIOLLYH KanubpoBKY,
OTKAOUUTE KOppeKkuuwo ownboKk (cm. n. OTKAYeHMEe
KOPPEKLUMN OLINOBOK).
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SENS:CORR:COLL:CLE OuuLLaeT faHHble U3MepeHUit KaiMbpPoBOUHbIX Mep.

NMPUMEYAHUE MpoBepnTb COCTOAHME KanMbBpPOBKM MOXKHO B CTpPOKe
COCTOAHMA KaHana (cm. n. O606LLEeHHbIV CTaTyC KOPPEKLMUM
ownboK) n B CTpoke coctosHuUs rpaduKka (cm. n. Cratyc
KOppeKLUMn olnboK rpadmka).
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MonHasa ogHonopToBasa SOL KannbpoBsKa

MonHaa ogHONOPTOBAsA Ka/IMOPOBKA MCMOb3yeTcA Npu U3MepPeHUn KospduumeHTa
oTpaxeHua (S11 nnm S22). Metopg TpebyeT nsmepeHus Tpex KannbposouHbix mep K3,
XX, Harpy3ka (Cm. pUCYHOK HUXKeE).

N3mepeHure Tpex mep No3BOJIAET KOMMEHCUMPOBaTb BCE TPU OLWMOKM OAHOMOPTOBOM
mogenn — Ed, Es u Er. MNonHas ogHonoptoBaA KanubpoBka ob6nagaeT BbICOKOM
TOYHOCTbIO NPU U3MEPEHUN OTPANKEHWUA C MOMOLLLbIO OAHOMO NopPTa.

L] L L &

° ° e B

Port1 ) XX

ol W s

88 | Harpyzxa

PucyHok — lNonHaa ogHonopToBas KannbpoBKa

Mepen KanubpoBKOW HEOBXOAMMO BbINOAHUTL CAeayloWme npeaBapuUTebHble
YCTQHOBKM aHanuM3aTopa: Ha3HauyuTb aKTUMBHbLIA KaHan, YCTAaHOBUTb MapameTpbl
KaHana (4acCToTHbIM pAmanasoH, nonocy MY w gpyrve), BbIOpPaTb KOMMAEKT
KannbpoBOYHbIX Mep.

T p— [na nepexosa K NONHON OAHOMOPTOBOM KanMBPOBKE HaxXMuTe
8850P/Q NPOrpaMmMHble KHOMKMK:

Kanunbposka > Kannbposatb > MoaH. 1-nopr.
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Eb'ﬁﬁ;'ilg"m Bbibepute Kannbpyembiii NOPT NPOrPamMMHbIMU KHOMKaAMMU:

Bbi6patb nopt >[ 1 (S11) | 2 (S22) | 3 (S33) | 4 (S44) 1.
. 1(511)
NMPUMEYAHWUE — Hagnucb Ha KHOMKe nepekntoyaer Homep
2(522) nopta (M3mepAaembIi napameTp).
3(533)
4(544)
SENS:CORR:COLL:METH:SOLT1 YcTaHaBnnBaeT Homep nopta U Tun
KannbposkM  "monHas  ogHonopToBaA
Kannbposka".
Y MoakntounTe K BblIbpaHHOMY NOPTY B /ItO6GOM nopaaKke mepbl
Open K3, XX, Harpy3ku Kak NoKa3aHO Ha pUCYHKe Bbllwe. BbinonHuTe
M3MepeHne, HaXKaB KHOMKY ¢ 0603HauyeHMem Knacca Mepbl.
Sﬁt B CTpoKe cCOCTOAHMA aHanus3aTopa BO BpPemMA M3MepPeHUA
oTobparkaerca coobueHne KanubposKa... Mo 3aBepLueHUtO
N3MepEeHUS B IEBOM YaCTU KHOMKKU CTaBUTCA OTMETKa.
Harp.
Broadband

SENS:CORR:COLL:OPEN N3mepaeT mepy "XX" ana 3agaHHOro nopra.

SENS:CORR:COLL:SHOR N3mepsaeT mepy "K3" ana 3agaHHoro nopra.

SENS:CORR:COLL:LOAD N3mepsaeT mepy "Harpyska" ana sagaHHoro nopra.

ﬂ,ﬂﬂ 3aBepuieHunA KanM6pOBKM Ha*XMUTe nporpaMmmHyro
MPUMEHTE

KHONKY NMpumeHUTb.

Mo Ha*KaTUIO KHOMKM PAcCUNTLIBAETCA M COXPAHAETCA B MaMATU

KaHana Tabnnuya KannbpoBOYHbIX K03 PUUMEHTOB.

ABTOMaTUYECKM BKAtOYaETCA GYHKUMA KOPPEKL MM OLINBOK.
SENS:CORR:COLL:SAVE PaccunTbiBaeT KannbpoBoUHblE KO3 PULIMEHTDI U

BK/IOMAET KOPPEKLMIO OLIMOOK.
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‘ OTMEHE ‘

Echn TpebyercA OTMEHUTb pe3ynbTaTbl U3MEpPEHUA Mep,

HaXXMUTe NPOrPamMmmHYy0 KHOMKy OTMmeHa.
[aHHaA KHOMKA He OTMEHAET CyL,ecTBYHOLLYIO Ka/JNMOPOBKY.
Echn  TpebyeTcA OTMEHUTb CyL,EeCcTBYIOWLYIO KanubpoBKyY,
OTKAOUUTE KOppeKkumio ownbok (cm. n. OTKAYeHME
KOPPEKLMN OLINOBOK).
SENS:CORR:COLL:CLE OunLLLaeT AaHHble U3MEPEHUI KanMBPOBOYHbIX Mep.
NMPUMEYAHUE MpoBepnTb COCTOAHME KanMbBpPOBKM MOXKHO B CTpPOKe

COCTOAHMA KaHana (cm. n. OB6O6LIEHHbIN CTaTyC KOpPPEeKLMU
ownboK) n B CTpoke coctosHuUs rpaduKka (cm. n. Cratyc
KoppeKuumn owmnbok rpaduKa).
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OpHoHanpasneHHanA ABYXNOPTOBaA KaIMBPOBKa

OpHoHanpaB/ieHHana ABYXMNOPTOBasA Ka/IMOpoOBKa COBMELLAET MOJIHYIO OAHOMOPTOBYHO
KaNMBPOBKY M paclUMpeHHY0 Hopmanusaumio nepegaydn. Metog nossonser bonee
TOYHO OLEHUTb OWMWDBKY YacTOTHOM HepaBHOMepHocTM nepedaun (Et), uem
HOpManusauma nepeaadm.

OfHOHanpaB/ieHHasa ABYXMOPTOBas  Ka/iMOpoBKA aHaNOMMYHO  OAHOMOPTOBOW
KannbpoBKke TpebyeT NOAKAIOYEHUs Tpex Mep K MOpPTy WCTOYHMKA, NJtoC
NOAKNOYEHUEe Mmepbl "nepemblyKa” Mexay 3TUM KaIMbpoBaHHbIM NOPTOM MCTOYHMKA
M BTOPbIM MOPTOM MPUEMHMKA.

OpHoHanpaB/ieHHan ABYXNOPTOBAA KafMbpoBKa KoppeKTupyeT owmnbkn Ed, Es, Er B
NopTe UCTOYHMKA M OWMOKY YaCTOTHOM HepaBHOMeEpPHOCTU nepedaum — Et. OHa He
YYUTbIBAET OWWBKY cornacoBaHums uctouyHuKka (EI) aByxnoprtoBon moaenun owmbok

M3MEPEHNUA .

[ononHuTenbHas KanubpoBKa pPa3BA3KM MOXKET ObITb BbINOJHEHA NMyTEM M3MEPEHUS
ABYX Mep HarpysKku, NOAKAOYEHHbIX K 060MM TecToBbIM MOpPTam aHanusaTtopa. B
3TOM c/yyae owubka pas3easku (EX) [AONONHUTENBbHO  KOPPEKTUpyeTca B
OAHOHaNpaB/IEHHOM ABYXNOPTOBOM KannbpoBsKe.

NPUMEYAHUE KannbpoBKa pas3Bs3kKM He peKomeHAayeTcs ANsa 0bblYHbIX
M3MEPEHUI, TaK KaK He CKOPPEeKTMPOBAHHaA pa3BA3Ka
MeXay U3MepUTENbHbIMM NOPTAaMKU AOCTAaTOYHO XOpPOLUaA.
KannbpoBKa pa3BA3KM MOXKET ObiTb Mo/se3Ha B C/y4vyanx
MCNONb30BaHMA MONb30BATENbCKOM OCHACTKM, MMELLEN
HeA0CTAaTOYHO XOPOLUYHO U30AALUMIO.

B cnyyae npoBeaeHMM KanMOPOBKM  pasBA3KM, A4NA
MOBbILWEHNS TOYHOCTU W3MEPEHMUA, YCTAHOBUTE Y3KYIO
nonocy nponyckaHua ¢unbtpa MY w©n obecneybTe
HEenoABWKHOCTb Kabenei OCHACTKM Ha BpemMs NpoBeAeHMUs
KannMBbpPOBKM U U3MEPEHUN.

OpHoHanpaBieHHasa ABYXNOPTOBAaA Ka/MOPOBKA NOAXOAMT B CAy4ae WU3MepeHus
NapameTpoB YCTPOMCTBA B OA4HOM HanpasaeHuu, Hanpumep S11 n S21.
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D o
Harpysxa !

Port 1 (omumoHanbHO} port 4

afill ) ( @ee
PucyHoK — OgHOHanpaB/eHHan ABYXNOPTOBasA KanmbpoBKa

Mepen KannbpoBKkoM Heob6XoAMMO BbIMONHUTL Cledylolme npeaBapUTeNbHble
YCTAaHOBKM QaHA/M3aTOpa: HA3HauWUTb aKTUBHbLIA KaHaj, YCTAHOBWUTb MapamMeTpbl
KaHana (4acToTHbIM pamanasoH, nonocy MY u  pgpyrue), BbibpaTb KOMMNEKT
KannbpoBOYHbIX Mep.

OaroHanp. 2-nop Ana nepexoga K  OAHOHAMpPAB/NEHHOW  ABYXMOPTOBOWM
8850P/Q KannbpoBKe HaXXMWUTE NPOrpaMMHble KHOMKMK:

Kanu6bposka > Kaanbposatb > O gHoHanp. 2-nopr.
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BiiGpaTh NopTel BbibepuTe HanpaBieHMe KanMbpoBKM NPOrpammMHON KHOMKOM
1-32 (511, 521
(511, 521) Bbibpatb nopTtbl. Hagnucb Ha KHOMKe 0603Ha4yaeT: Homep

® 1->2(511,521) nopTa UCTOYHUKA —> HOMeEP NopTa NpUeMHUKA (M3mepaemble
napameTpbl).
1=-2 (522, 517)
3->4 (533, 543)
3<-4 (544, 534)
SENS:CORR:COLL:METH:ERES YcTaHaBAiMBaeT HoOmMepa MOPTOB M TuN
KanmbpoBKM "ooHOHaNpaBneHHasn
ABYyXnopToBasa Kannbposka".
o MoakntounTe K BbiIbpaHHOMY NOPTY B /It06GOM nopagKke mepbl
Open K3, XX, Harpy3ku Kak NoKa3aHO Ha pUCYHKe Bblwe. BbinonHute
M3MepeHUNe, HaXKaB KHOMKY ¢ 0603HauYeHMeM Knacca Mepbl.
K3
Short B cTpoke coCTOAHMA aHanu3aTopa BO BPemMA WU3MeEpPeHUs
oTobparkaerca coobueHne KanubposKa... Mo 3aBepLueHUtO
N3MepEeHUS B IEBOM YaCTM KHOMKKU CTaBUTCA OTMETKa.
Harp.
Broadband
SENS:CORR:COLL:OPEN N3mepsaeT mepy "XX" ana 3apaHHOro nopTa.
SENS:CORR:COLL:SHOR N3mepsaeT mepy "K3" ana 3agaHHoro nopra.
SENS:CORR:COLL:LOAD N3mepsaeT mepy "Harpyska" ana sagaHHoro nopra.
— MpucoegnHnTe KannbpoBO4YHYIO Mepy "nepembluka" mexay
Thru n3IMepuTeNnbHbIMKM  nopTamun. Ecnm  pasbembl  NoOpTOB

AOMYCKAT  HenocpeacTBEHHOe  CoeauMHeHWe —  MPOCTo
coeamHuTe ux (NepembliKa C  HY/IEBOW  3/IEKTPUYECKOM
ONVHON). BbinonHUTe uM3MepeHWe, HaXaB MNPOrpamMmmMHYy
KHonky MNepem.

B cTpoKe cTaTyca aHanus3atopa BO BpemA U3MepeHuA

oTobpaxkaerca coobuweHne KanubpoBKa... Mo 3aBeplueHUO
M3MEepPEHMA B 1€BOM YaCTN KHOMKM CTaBUTCA OTMETKa.
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SENS:CORR:COLL:THRU N3mepsaeT mepy "nepemblyka” mexay
N3MEPUTENbHbIMM NOPTAMM.

PasERIKa Ecan Ttpebyetca nposecTu He 06a3aTenbHY0 KannMbpPOBKY
(onuonansHo) Pa3BA3KM, MOAKIOUMTE K MOPTam [Be Mepbl Harpysku Kak
NOKa3aHO Ha PUCYHKe Bbllle. BbinOAHMTE M3MepeHMe, HaXKaB
NPOrpamMmMmMHy KHOMKY Pa3BA3Ka (onuMoHanbHo).

B cTpoke crTaTyca aHanuMsatopa BO BpemMsA M3MepeHus
otobparkaerca coobuweHne KanubposKa... o 3aBepLueHUtO
M3MEPEHMSA B 1EBOI YaCTN KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:ISOL M3mepseT pasBaA3Ky MeXay W3MepUTEeNbHbIMK
nopTamu.

[Ons 3aBepweHns KanuMbpOBKM HAXMUTE MNPOrpammHyHo

MPUMEHTE
o KHOMRY anMGHMTb.

Mo Ha*KaTUIO KHOMKM PacCUNTLIBAETCA U COXPAHAETCA B MaMATU
KaHana Tabnnua KaNnbpOBOYHbIX K03 PULUMEHTOB.
ABTOMATMYECKMN BKAOYAETCA GYHKUMA KOPPEKLMM OLLIMOOK.

SENS:CORR:COLL:SAVE PaccumTbiBaeT KannbpoBouHble KO3IGPULMEHTbI U
BK/1OMAET KOPPEKLMIO OLUINOOK.

Echn Tpebyerca OTMEHUTb pe3ynbTaTbl U3MEPEHUA Mep,

or
HEna HaXXMWUTe MPOrpamMMHYI0 KHOMKY OTMeHa.

[laHHaA KHOMKa He OTMEHAET CyLLeCcTBYIOLWY KanubpoBKy.
Echn TpebyetrcA OTMEHUTb CYLLECTBYHOLLYIO KannbpPOBKY,
OTK/IlOYMTE KOppeKumiw ownbok (cm. n. OTKAOYEHUE
KOppeKkumn olwmnbok).

SENS:CORR:COLL:CLE OunLLLaeT AaHHble U3MEPEHUI KannbBpPOBOUYHbIX Mep.

NPUMEYAHUE MpoBepuUTb COCTOSAHWME KaNMOPOBKM MOXKHO B CTPOKe
cocToaHMA KaHana (cm. n. O606LIEeHHbIN CTaTyC KOPPEKLUU
oWwmnbOK) U B CTpoKe cocTosHus rpadumka (cm. n. CraTyc
KOppPeKLMnN oWNBOoK rpadmka).
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MonHan geyxnoptoBaa SOLT KannbposKa

MonHaa  payxnoptoBaa SOLT KanubpoBKka TpebyeT cemb  MOAKAHOYEHUN
KannbpoBoUHbIXx mep. OHa coBMeLLaeT MNOJHble OAHOMOPTOBbIE KaNMOPOBKM ANnA
Ka)K[oro mnopTa, NAC OAHO MOAKNOYEHME Mepbl MepemblyKa, MpPU KOTOPOM
AenarTca ABa U3MepeHMA Nepedayun A5 Kaxkaoro nopTa-UCTOYHWMKA curHana. Ecau
TpebyeTca onumoHanbHas KanbpoBKa pasBsa3KM, TO HEOOXOAMMO NOAKNOYEHUE OBYX
Harpy3oK K MopTam, Npu KOTOPOM AENAloTCs ABa M3MEPEHMSA Pa3BA3KU ANA KaxKaoro
NOPTa-UCTOYHUKA CUTHANA.

NMPUMEYAHUE KannbpoBKa pas3Bs3kKM He pekomeHAayeTcs ANsa 0bblYHbIX
M3MEPEHUIM, TaK KaK He CKOPPEKTMPOBAHHaA pa3BA3Ka
MeXay M3MEepPUTENbHbIMU NOPTamMM AOCTaTOYHO XOpPOLUas.
KannbpoBKa pa3BA3KM MOXKET ObiTb Mose3Ha B C/ay4vanx
MCMONb30BaHMA  OCHACTKM, MMetowen  HeaoCTaToOYHO
XOPOLLYHO U30N5LMIO.

B cnyyae npoBegeHMM KanuMBpOBKU  pas3BA3KK, ANA
MOBLILWEHNS TOYHOCTU W3MEPEHMUA, YCTAHOBUTE Y3KYIO
nosocy nponyckaHua o¢unbtpa MY un  obecneubte
HEenoABMKHOCTb Kabenei OCHAaCTKM Ha BpemMsi NMpoBeaeHM s
KaNMBpPOBKM U U3MEPEHUN.

MonHaa p[BYXNOPTOBAs Ka/MOPOBKA KOPPEKTUPYEeT Bce [ABeHaguatTb OWwKWbOoK
asyxnopTtoso mogenu owmnbok: Edl, Ed2, Esl, Es2, Erl, Er2, Etl, Et2, Ell1, EI2, Ex1,
Ex2 (KoppeKkums Ex1, EX2 moKeT 6bITb onyLieHa).

MonHaa gsyxnopToBas KanmbpoBKka 061a4aeT BbICOKOM TOYHOCTbIO MPU M3MEPEHUAX
[ABYXNOPTOBbIX YCTPOWCTB.
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Harpyzaxa
Port 1 {omumoHanbHo) Pt 3

a@lm ) (e

PucyHok — lNonHaa asyxnopTtoBaa KannbposKa

Mepen KannbpoBKOW HEeobX0AMMO BbINOAHUTL CAeaylowme npeaBapuTenbHble
YCTAaHOBKM aHaNM3aTopa: Ha3Ha4MTb aKTMBHbIA KaHaA, YCTaHOBWUTb MNapamMeTpbl
KaHana (4YacTtoTHbIM AuanasoH, nonocy MY u agpyrue), BbIOPaTb KOMMNEKT
KanMBpoBOYHbIX Mep.

2-opT SOLT kan. AAnA nepexopa K NosHoM ABYXMOPTOBOW KannbpoBKe HaxmuTe
8B50P/OQ nporpammHbie€ KHOMKHU

Kanunbposka > Kannbposartb > 2-nopt. SOLT Kan.
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BoibpaTe NopThl

1-2

BbibepuTe nmapy nNopToB mM-n ANA KaAMbBpPOBKM MPOrpaMMHOM
KHOMKoW Bbl6bpaTb NopTbl.

SENS:CORR:COLL:METH:SOLT?2

YcTaHaBamBaet HOMEpPa nOopToB WU TUN

KanmbpoBKM  "nmonHas  AByxnopToBasA
KanmbpoBska".

MopT1 XX

MopT1K3

MaopT1Harpyska
Broadband

MopT2 XX

MopT2 K3

MopT2 Harpyska
Broadband

MoakntounTe K noptam m-n B ntobom nopaake mepbl K3, XX,
Harpy3ka KakK MOKa3aHO Ha pPWUCYHKe Bblwe. BbinonHute
M3MEpPEHUe, HaxKaB MPOrpaMMHYI0 KHOMKY C 00603HauYeHuem
Knacca mepbl Mopt n XX, Mopt n K3, MopTt n HarpysKa.

B cTpoke crTaTyca aHanuMsatopa BO BpemMsA M3MepeHus
otobparkaerca coobuweHne KanubposKa... o 3aBepLueHUtO
M3MEPEHMSA B 1€BOI YaCTN KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:OPEN

N3mepsaeT mepy "XX" gna 3agaHHOro nopra.

SENS:CORR:COLL:SHOR

N3mepsaeT mepy "K3" ana 3agaHHoro nopra.

SENS:CORR:COLL:LOAD

N3mepsaeT mepy "Harpyska" ana sagaHHoro nopra.

MopT 1-2 Mepem, |

AOMycKakoT

MpucoeanHnTe KannbpoBOYHYIO Mepy "nepemblyka" mexay
M3MepuTeNbHbIMKM  nopTamun. Ecnm  pasbembl  NOPTOB
HenocpeacTBEHHOE COeANHEHME, npocTo
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coegMHUTe UX (Nepemblyka C HYNEeBOW  3/1E€KTPUYECKOM
O/INHOM). BbINONIHUTE M3MepeHMe, HaxaB MNPOrpammHyto
KHOMKy MopT n-m MNepem.

B cTpoke cTaTyca aHanuM3atopa BO BpemMA M3MepeHus
oTobparkaetrca coobueHne KanubposKa... Mo 3aBeplueHUtO
N3MEpPEHUS B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:THRU N3mepseT mepy "nepemblyka" Mmexay
N3MepuUTeNbHbIMW NOPTAMMU.

Mop 1-2 Echn TpebyeTca npoBecT He 06A3aTeNbHY0 KanuMBbpPOBKY
Paseazka (onu.) pa3BA3KM, MOAKMIOUYMTE K MOPTaM m-n ABE Harpysku Kak
NMOKa3aHO Ha PUCYHKEe Bbllle. BbINONHUTE U3MepeHUe, HaxKas
NPOrpamMmmMHy KHOMKY Pa3BA3Ka (onunoHanbHo).

B cTpoke crTaTyca aHanuMsatopa BO BpemMsA M3MepeHus
oTobparkaerca coobueHne KanubposKa... Mo 3aBeplueHUtO
N3MEpPEHUs B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:ISOL MN3mepseT pas3BA3KY MeXay W3IMepUTenbHbIMU
nopTamum.

[Ons 3aBeplweHns KanubpOBKM HaXMUTE MNPOrpammHyHo

MPHUMEHKTE
. KHONKY NMpumeHuUTb.

Mo HaXKaTMIO KHOMKM PacCYMUTLIBAETCA U COXPAHAETCA B NAMATU
KaHana Tabnumua KannMbpOoBOYHbIX KoadpduumneHTOoB.
ABTOMATMYECKN BKAtOYAETCA QYHKLMA KOPPEKLMM OLLIMOOK.

SENS:CORR:COLL:SAVE PaccunTbiBaeT Ka/IMBpPOBOYHblIE KOIOPUUMEHTbI M
BK/IHOYAET KOPPEKLMIO OLLUMOOK.

Echrn TpebyercA OTMEHUTb pPe3ynbTaTbl U3MEpPEeHUa Mmep,

Cera HaX*XMWUTe NPOrpamMmMHyI0 KHOMKY OTmeHa.

[aHHaA KHOMKA He OTMEHSEeT CyLLecTBYIOLWLYIO Ka/JMOpPOBKY.
Echn  TpebyeTca OTMEHUTb CyLLECTBYIOLLYH KanubOpOBKY,
OTKAOUMTE KOppeKkumio owmnbok (cm. n. OTKAKYeHME
KOPPEKLMN OLINOBOK).

SENS:CORR:COLL:CLE OumLLaeT AaHHblE U3MEPEHUI KaIMBPOBOYHBIX Mep.
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NPUMEYAHUE MpoBepuUTb COCTOSAHWE KaNMOPOBKM MOXKHO B CTPOKe
cocTtoaHMA KaHana (cm. n. O606LIEeHHbIAN CTaTyC KOPPEKLUU
oWwunbOK) U B CTpoOKe cocTosHus rpadumka (cm. n. CraTyc
Koppekumn owmnbok rpaduka).
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MNonHas TpexnoptoBasa SOLT Kannbposka

MonHaa TpexnopTtoBaa SOLT kKanubpoBka TpebyeT ABeHaAUATb MOAKAKYEHUN
KannbpoBouHbIX Mmep. KannbpoBKka coBmewaeT TpU MNOAHble OAHOMNOPTOBbIE
KanMBbpPOBKM 417 KaXKA0ro nopTa, NJtoC NOAKAOYEHUE K KaXK4oM nape NopTOB Mepbl
NepemMblYKM, NPM KOTOPOM AeNatoTcs ABa U3MEPEHUs nepeaadun A/1a Kaxkgoro nopra-
MCTOYHMKA cUrHana. OQHO U3 Tpex U3MEPEHUI NepemblYKOoN MOXKET BbiTb ONyLLEHO
(cm. n. YnpouleHHasa nonHaa Tpex/yerbipexnopTosBasa kanubposka). Ecnu Tpebyerca
ONUMOHANbHAA KanuMbpoBKa pa3BA3KKM, TO HeobxoaMmo nocnefoBaTesibHOe
NOAKNOYEHNE ABYX HArpy3oK K KarKgoW nape nopToB, MPW KOTOPOM AenarTca Tpu
M3MepPEeHUA Pa3BA3KM 41 KaXKA0ro NOPTa-UCTOYHMKA CUTHaNa.

NPUMEYAHUE KannbpoBKa pa3Bs3kKM He pekomeHayeTcs A5 0bOblYHbIX
M3MEPEHUI, TaK KaK He CKOPPEKTMPOBAHHaA pa3BA3Ka
MeXay U3MepUTEeNbHbIMM NOPTAaMKU AOCTAaTOYHO XOpPOLUaA.
KannbpoBKa pasBs3KM MOXKET ObiTb MonesHa B CAyvasax
MCNONb30BaHMA MONb30BATENbCKOM OCHACTKM, MMELLEN
HeA0CTAaTOYHO XOPOLUYHO U30AALMIO.

B cnyyae npoBeaeHMM KanMOBPOBKM  pasBA3KM, ANA
MOBbLIWEHN TOYHOCTU W3MEPEHMUA, YCTAHOBUTE Y3KYIO
nonocy nponyckaHua ¢unbtpa MY w©n obecneybTe
HenoABMXHOCTb Kabenei OCHACTKM Ha Bpems NpoBeAeHUs
KaNMBPOBKM U U3MEPEHUN.

MonHasa TpexnopToBas KanMOpPOBKA KOPPEKTMpyeT Bce ABaALaTb CeMb OLMBOK
TpexnopToBoi mogenu ownbok (cm. n. TpexnopToBas moaenb ownbok). Koppekuus
Pa3BA3KM MOXKET ObITb ONyLLEHa.

MonHana TpexnopToBas KannbpoBKa 061a43eT BbICOKOM TOYHOCTbIO MPU U3MEPEHUAX
TPEXNOPTOBbIX YCTPOMCTB.

Mepen KannbpoBKOW HEeobX0AMMO BbINONHUTL CAeaylowme npeaBapuTenbHble
YCTAHOBKM aHa/nM3aTopa: Has3HauMTb aKTWMBHbIA KaHan, YCTaHOBUTb MNapameTpbl
KaHana (4acToTHbIM AuanasoH, nonocy MY u  agpyrue), BbIOpaTb KOMMNEKT
KannbpoBOUHbIX Mmep.

Ona nepexosa K NONHON TPEXNOPTOBON KA/IMBPOBKE HAXKMUTE
' 8850P/Q NPOrpamMmMmMHble KHOMKMU:

3nopT SOLT Kan.

Kanunbposka > Kannbposatb > 3-nopt SOLT Kan.
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BiiipaTh Mol Ana Bbibopa NOPTOB HaXKMWUTE MPOrPaMMHYIO  KHOMKY

1-2-3 Bbi6bpaTb NopTbI.
. 1-2-3
1-2-4
1-34
234
SENS:CORR:COLL:METH:SOLT3 YcTaHaBnAmMBaeT Homepa MNOPTOB M Tun
KanmbpoBKM "nonHasn 3x-nopToBasn
KanmbpoBskKa".

[ns Kaxkaon napbl NOPTOB NOBTOPUTE NOC/NE€A0BaTE/IbHO:

Nopt 1 OTpaskeHk
8850P/Q

® Ha)KMUTE NPOrpamMmHyto KHomnKy MopT n OTpaxeHue;

® NoAaKNYnUTE K noptam B ntobom nopagke mepbl K3, XX,

Harpyska. BoinonHUTE M3mMepeHue, HaXKaB NPOrpammHyto
K3 | KHOMKY ¢ 0603Ha4YeHMeM Knacca noakntodeHHon mepbl XX,
K3, Harp.
Harp.
| Broadband B CTpOKe COCTOAHMA aHanusaTopa BO BpemMA U3MepPeHUA

oTobparkaerca coobueHne KanubposKa... Mo 3aBepLueHUtO
N3MEpPEHUs B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:OPEN N3mepsaeT mepy "XX" ana 3apaHHOro nopTa.
SENS:CORR:COLL:SHOR N3mepsaeT mepy "K3" ana 3agaHHoOro nopra.
SENS:CORR:COLL:LOAD N3mepsaeT mepy "Harpyska" ana sagaHHoro nopra.
Ons 3 nap noptoB (MaAn gna 2 nap B Cayyae YnpoOLLEHHOM
1-2Mepen. | KannMbpoBKM) NOBTOPUTE NOCNE€A0BaATE/NbHO:
1-3Mepen. | ® NoaKNYnTE Mepy ""nepembivka’ mexay napoi NnopTos nN—
m. Echn pasbembl NOPTOB AOMYCKAOT HENnocpeacTBeHHoe
coeguMHeHMEe — MNPOCTO COoeAuMHUTEe WUX (nepemblyka C
2-3Mepem. | o " o
HYNeBOW 31EKTPUYECKOM ANMHON);
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® BbINO/IHUTE  W3MEPEHUs, HarKaB  COOTBETCTBYHOLLYIO
NPOrpaMMHyto KHOMKy n—m Mepem.

B cTpoke crTaTyca aHanuMsatopa BO BpemMA M3MepeHus
oTobpaxkaerca coobuweHne KanubpoBKa... Mo 3aBeplueHUtO
M3MEepPEHMS B 1€BOM YaCTN KHOMKM CTaBUTCA OTMETKa.

NMPUMEYAHMUE — NMocne 3aBeplueHnsa ABYX U3MEPEHUIA HAANUCH
Ha OCTaBLUENCA MPOrPamMMHOM KHOMKE WM3MEHUTCA Ha h—m
(onuKoH.), uTo o3HavaeT, YTO AN YNPOLWEHHON KaNUOPOBKU
6b1710 BbINOJHEHO A0CTAaTOYHOE KONMYECTBO U3MEPEHUN.

SENS:CORR:COLL:THRU N3mepsaet mepy "nepembliyka” mexay

U3IMEPUTENbHBIMU NOPTaAMMU.

3-NOpT paseAs.

(onumon.)

MNopt 1-2

MNopt 1-3

Mopt 2-3

Echn Tpebyetca npoBectM He o06A3aTeNbHYIO KanubpoBKy
Pa3BA3KKW, MOAKAOYUTE OBE Harpysku nocnenoBaTesibHO K
Kagon nape nopToB. BbINONHUTE WM3MepeHWe, HaXKas
MPOrpammHble KHOMKM:

Kanubposka > Kanubposatb > 3-nopt SOLT kan. > Pa3BaA3Kka
(onuuoHanbHO) > MopT Nn-m.

B cTpoKe cocTosiHMA aHanuM3atopa BO BpemMsA M3MepPeHus
oTobparkaerca coobueHne KanubposKa... Mo 3aBepLueHUtO
N3MEpPEHUs B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:ISOL N3mepseT pas3BA3KY MeXay WU3IMepUTeNbHbIMU

nopTamm.

MPHMEHITE

[Ona 3aBepweHMA KannbpoBKM HaXMWUTE NPOrpammHyto
KHONKY NMpumeHuUTb.

Mo HaXKaTMIO KHOMKM PacCYMUTLIBAETCA U COXPAHAETCA B NAMATU
KaHana Tabnumua KannMbpOoBOYHbIX KoadpduumneHTOoB.
ABTOMATMYECKN BKAtOYAETCA QYHKLMA KOPPEKLMM OLLIMOOK.

SENS:CORR:COLL:SAVE PaccuntbiBaeT KanmbpoBoYHble KO3 PUUMEHTbI U

BK/1lOYaEeT KOppEeKUuunto OWwKBOK.

SENS:CORR:COLL:SIMP:SAVE PaccuntbiBaeT KanmbpoBoYHble KO3 PULUMEHTbI U

BK/1HO4AET KOPPEKLUMIO OLIMOOK ANS YNPOLLEHHOM
KannbpoBKMU.

388



‘ OTMEHE ‘

Echn TpebyercA OTMEHUTb pe3ynbTaTbl U3MEpPEHUA Mep,

HaXXMWUTE NPOrpaMMHY0 KHOMKy OTmeHa.
[aHHaA KHOMKA He OTMEHAET CyL,ecTBYHOLLYIO Ka/JNMOPOBKY.
Echn  Tpebyetca OTMEHUTb CYL,ECTBYIOWYH KaJiuMbpPOBKY,
OTKAOUUTE KOppeKkumio ownbok (cm. n. OTKAYeHME
KOPPEKLMN OLINOBOK).

SENS:CORR:COLL:CLE OunwiaeT p[aHHble W3MEPEHUM KaNMBPOBOYHbIX

mep.
NPUMEYAHUE MpoBepuUTb COCTOSIHWE KaNMOPOBKM MOXKHO B CTPOKe

COCTOAHMA KaHana (cm. n. OB6O6LILEHHbIN CTaTyC KOpPPEeKLuMu
ownbOK) M B CTpoKe coctosHUs rpaduKka (cm. n. Cratyc
KoppeKkuMn owmnbok rpaduka).
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MonHas uetbipexnoproBasa SOLT kaanbpoBKa

MonHana yetbipexnopTtoBana SOLT KannbpoBKka TpebyeT BoceMHaaLaTb MOAKAHYEHWI
KanMbpoBOoYHbIX Mep. KannmbpoBKa COBMELLAET YeTblpe MoJIHble OAHOMNOPTOBbIE
KaIMBPOBKM AN5 KaXKAOro NopTa, NC NOAKAOYEHME K KaXK a0 Nnape nopToB mMmepbl
"nepemblyka", Npu KOTOPOM AenalTca ABa U3MEPEHUA Mepenaun ONs Kaxaoro
NOPTa-UCTOYHUKA cUrHana. [lo Tpex us WecTu M3MepeHUn NepemblbYKor MOXKeT bbiTb
onyuwieHo (cm.n. YnpolieHHaa nonHaa Tpex/yerbipexnopTtosBas Kananbposka). Ecam
TpebyeTca onumoHanbHasa KanMbpoBKa pa3BA3KM, TO HEOOXOAMMO NocaeaoBaTeIbHOe
NOAK/NIOYEHNE ABYX HAarpy3oK K KakAol nape nopTtos, MPW KOTOPOM AenalTcs Tpu
N3MEpPEHUA Pa3BA3KN OJ1 KaXKA0ro NopTa-UCTOYHMKA CUrHana.

NPUMEYAHUE KannbpoBKa pa3Bs3kKM He pekomeHayeTcs A5 0bOblYHbIX
M3MEPEHUI, TaK KaK He CKOPPEKTMPOBAHHaA pa3BA3Ka
MeXay U3MepUTeSIbHbIMW MOPTamMM AOCTAaTOYHO XOpPOLUas.
KannbpoBKa pasBs3KM MOXKET ObiTb MonesHa B CAyvasax
MCNONb30BaHMA  OCHACTKW, MMEILWEN  HegoCTaTOYHO
XOPOLWYH U30NALMUIO.

B cnyyae npoBeaeHMM KanMOBPOBKM  pasBA3KM, ANA
MOBbLIWEHN TOYHOCTU W3MEPEHMUA, YCTAHOBUTE Y3KYIO
nonocy nponyckaHua ¢unbtpa MY w©n obecneybTe
HenoABMXHOCTb Kabenei OCHACTKM Ha Bpems NpoBeAeHUs
KaNMBPOBKM U U3MEPEHUN.

MoNHan 4YeTblpexnopToBas KanuMbpoBKa KOPPEKTUMPYET BCEe COPOK BOCEMb OLIMBOK
YETbIPEXNOPTOBOM MOAENN OWKNBOK (cm. N. YeTbipexnopToBas mogenb OWwnbOK).
KoppeKuma pasBsa3kM MOXKET ObITb OnyLieHa.

MonHana 4eTblpexnopToBaa KanubpoBKa 061343aeT BbICOKOWM TOYHOCTbIO MpwU
N3MEpPEHUAX YETbIPEXMOPTOBBIX YCTPOMCTB.

Mepen KannbpoBKOW HEeobX0AMMO BbINONHUTL CAeaylowme npeaBapuTenbHble
YCTAHOBKM aHa/nM3aTopa: Has3HauMTb aKTWMBHbIA KaHan, YCTaHOBUTb MNapameTpbl
KaHana (4acToTHbIM AuanasoH, nonocy MY u  agpyrue), BbIOpaTb KOMMNEKT
KannbpoBOUHbIX Mmep.

4-0pT SOLT Ana nepexoaa K NOAHON TPEXNOPTOBOWN KanMBpPoBKe HaxkmuTe
8850P/Q NpPOrpammHble KHOMKM:

Kanunbposka > Kannbposatb > 4-nopt SOLT Kan.
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SENS:CORR:COLL:METH:SOLT4 YcTaHaBAMBaeT HoOmMepa MNOPTOB U TunN

KanmbpoBKM "nonHasn 4x-nopToBasn
Kanmbposka".

MopT 1 OTpameHK
8350P/Q

Ons Karkaoro u3 yeTbipex nopTos nosTopute
nocnenoBaTeNbHO:

® HaXXMUTe NPOrpamMmmHyo KHomnKy MopTt n OTpaxkeHue;

® NoaKnynUTe K noptam B ntobom nopagke mepbl K3, XX,

K3 | Harpy3ka. BbINONHUTE M3MepeHMe, HaxKaB KHOMKY C
ob03HaueHMeM Knacca noaKknwdeHHo mepbl XX, K3,
Harp. Harp.
Broadband
B CcTpoke cOCTOSIHMA aHanmMs3aTopa BO BPEMS U3MEPEHUN
oTobparkaerca coobueHne KanubposKa... Mo 3aBeplueHUtO
N3MepPEeHUS B IEBOM YaCTM KHOMKKU CTaBUTCA OTMETKa.
SENS:CORR:COLL:OPEN N3mepaeT KanmbpoBouyHble AaHHble mepbl XX
ANS 334aHHOro NopTa.
SENS:CORR:COLL:SHOR N3mepaeT KannbpoBoUyHble gaHHble mepbl "K3" ans
3a4aHHoOro nopTa.
SENS:CORR:COLL:LOAD M3mepaeT  KanuMbpoBOYHbIE  AaHHble  Mepbl

"Harpy3ka" gns 3agaHHoro nopra.

1-2Mepen |

1-3Mepen |

1-4Mepem |

2-3Mepem |

2-4Tepen |

3-4Nepen |

Ona namepeHunii mepbl "'nepembiuka’ HaxkmuTte:
Kanubposka > Kaanbposartb > 4-nopt SOLT Kan. > Nepepaua

[Nns Wwectn nap NopToB (MM MEHbLUETO B C/yYae YNpPOLLEHHOM
KannmbpoBKM) NOBTOPUTE NOCNEeA0BaTE/NbHO:

® NoaKnoYnTE Mepy "nepembliyka’ mexay napor NnopTos nN—
m. Ecin pasbembl NOPTOB AOMNYCKAOT HENOCPEACTBEHHOE
COeaMHeHWe — MPOCTO COeauHUTE UX (MepemblyKa ¢
HY/IEBOM 3/1EKTPUYECKON A/INHON);

® BbIMO/NIHUTE  WU3MEPEHUA, HAXKaB  COOTBETCTBYHOLLYIO
NporpammHyro KHonky n—m Mepem.

B cTpoke cTaTyca aHanmMsatopa BO BpPemMA M3MepeHus
oTobparkaerca coobueHne KanubposKa... Mo 3aBepLueHUtO
N3MEpPEHUS B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.
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NMPUMEYAHMUE — NMocne 3aBepLUeHNA TPEX U3MEPEHUIA HAAMUCH
Ha OCTaBLUMXCA MPOrPAMMHbIX KHOMKAX WM3MEHMUTCA Ha n—-m
(onuMoH.) nan n-m (peKomeHa.), 4TO O3Ha4yaeT, yto AnA
YNPOLWEHHOM KannubpoBKM OblIO BbINOSIHEHO A0CTaTOYHOE
1-3 (onupon.) | KONN4ecTBo N3MepeHui. Haanuco "pekomeHayetca"
YKa3blBaeT Ha PEKOMEHAAUMIO BbINOAHUTb AOMNONHUTENbHOE
N3MepeHne p[NA NOBbIWEHUA TOYHOCTM, €CAM TOMOJIOTUEN
NOAKNOYEHUA NepeMbIYKM He aBaAeTca "3se3ga’.

1-3 (pexomeHa.) |

SENS:CORR:COLL:THRU N3mepsaeT mepy "nepembliyka” mexay
N3MepUTENbHbIMM NOPTAMMU.

Echn Tpebyerca nposectM He 06s3aTenbHyl0 KannbpoBKYy

4-nopT Pazess.

(orwaon.) Pa3BA3KKU, MNOAKAUMTE MOCNEeAoBaTENbHO K KaXaon nape
NOPTOB  HArpysku.  BbinonHUTE  M3mepeHue, HakaB

Mopr 1-2 NPOrpaMMHble KHOMKMW:

oom 1.3 Kanunbposka > Kanubposatb > 4-nopt SOLT Kan. > Pa3BaA3Ka

opT 1-

(onumoHanbHo) > MopT N-m

MopT 1-4 B cTpoKke cOCTOAHMA aHa/nu3aTopa BO BPeEMA W3MeEPEHUA
oTobpaxkaerca coobuweHne KanubpoBKa... Mo 3aBeplueHUIO

MopT 2-3 N3MepPEHUs B IEBOM YACTU KHOMKM CTAaBUTCA OTMETKa.

Mopt 2-4

MNopT 3-4

SENS:CORR:COLL:ISOL N3mepaeT pas3BA3KYy Mexay W3IMepUTeNbHbIMU
nopTamm.

Ona  3aBepweHMA  KannbpoBKM HaXXMWUTE NPOrpammHyto

MPUMEHKTE
KHOMKY MpumeHuUTsb.
Mo Ha*KaTUIO KHOMKM PacCYNTLIBAETCA U COXPAHAETCA B MaMATU
KaHana Tabnumua KaNNMBpOBOYHbIX KoadpdnumeHTOoB.
ABTOMATUYECKM BKAIOYAETCA QYHKLMA KOPPEKLUN OLIMOOK.

SENS:CORR:COLL:SAVE PaccuntbiBaeT KannbpoBoUHble KO3IPPUUNEHTDI

M BKNHOYAET KOPPEKLMIO OWNOOK.
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SENS:CORR:COLL:SIMP:SAVE PaccuntbiBaeT KannbpoBoUHble KO3 PULUMNEHTDI

M BKAOYAET  KOppeKkuuo  owunbok  ana
YNPOLLEHHOM KaNnbpoBKM.

‘ OTMeHa ‘

Echu TpebyeTca OTMEHUTb pe3ynbTaTbl U3MEPEHUA Mep,

HaXXKMWUTe NPOrpaMMHYy0 KHOMKy OTmeHa.
[JaHHaa KHOMKa He OTMEHAET CyLLeCcTBYHOLLYI KannbpoBKy.
Echn TpebyetrcAa OTMEHUTb CYLLECTBYIOLLYIO KannOPOBKY,
OTK/IIOYMTE KOppeKkumio ownbok (cm. n. OTKAOYEHUE
KOPPEKLMN OLINOOK).

SENS:CORR:COLL:CLE OuMwaer pJaHHble W3MEepPeHUit KanmbpoBOYHbIX

mep.
NMPUMEYAHWE MpoBepuUTb COCTOSAHWE KANMOPOBKM MOXKHO B CTPOKe

COCTOAHMA KaHana (cm. n. O60O6LIEeHHbIN CTaTyC KOppeKuuu
oWwunbOK) U B CTpoKe cocToAHus rpadumka (cm. n. CraTyc
KOppeKkumn olwmnbok rpaduka).
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YnpouieHHanA nonHaA Tpex/yeTbipexnopTosas KannbposKa

B oTAM4MM OT MNONHON Tpex-/4eTbIPexnopToBON KanubPOBKM, YMpPOLLEeHHas
KannbpoBKa NO3BO/IAET ONYCTUTb YacTb U3MepeHN mepsbl "nepemblyka”. OnyuieHHble
N3MEPEHUS PACYUTLIBAIOTCA aHANM3aTOPOM HA OCHOBE NPOBEAEHHbIX M3MepeHUi. Kak
TO/IbKO KONMYECTBO M3MEPEHUN MNEePEeMbl4KM CTAaHOBUTCA AOCTAaTOYHbIM  AnA
3aBepLlUEeHUA  YNPOLLEHHOMW Ka/NMBPOBKKM, Monb3oBaTeNb UHOOPMUPYETCA O
Heob653aTeNIbHOCTM OCTaBLUMXCA HEBLINOJIHEHHbIMU U3MEPEHMI Nap NOPTOB.

Tak Kak npu pacyete KanmbpoBOYHbIX KO3IPOOUUMEHTOB YacTb AaHHbIX U3MEPEHUN
Nepembl4KM 3aMeHAETCA Ha pacyYUTaHHble 3HayeHus, BAMAHME OWKWBOK npwu
NO/ly4eHUM KannbpoBOYHbIX AaHHbIX CTAHOBUTCA Hosblle, YemM NpPU 0BbIMHOW MO/IHOM
Tpex-/4eTbipexnopToBO KannbposKe.

Mpu BbINONHEHUN YNPOLLEHHON TPEXMOPTOBOM KanmnbpoBkM oaHo (ntoboe) u3s Tpex
M3MepeHnin mepbl "'nepembldKa’ MoxKeT ObiTb onyuieHo. Hanpumep, ecam B
TPEexXnopToBOM KannmbpoBKe BbibpaHbl HOMepa NopToB 1-2-3, moryT 6bITb ONyLLEHbI
namepenmsa 1-2, 1-3 nam 2-3.

MpyY BbINOHEHUWN YNPOLLEHHOM YETLIPEXNOPTOBOM KaIMOPOBKM MOXKHO ONYCTUTb A0
TPpeX W3 LWecTn M3MepeHMn Mmepbl "nepembluka". PekomeHayemoln Tonosiorven
NOAK/IOYEHUs NepembluKa ABnAetcs "3Be3ga", npu  3TOM  rapaHTUPOBAHHO
OOCTAaTOYHO Tpex NOAKAYEHMN, Hanpumep K noptam 1-2, 1-3, 1-4. OAnsa ppyrux
TOMO/IOrNI NOTPebyeTcA MUHUMYM YeTbipe MOAKNOYEHUA Mepbl 'nepembluka’ ans
COXPaHEHMUA TOYHOCTM.

Mpumep 1

TpuM U3 WeCTU U3IMEepPeHUN Mepbl MEPEMbBIYKU OblM BbINOSHEHbI, TOMO0MUA
NOAKNIOYEHUA Mepbl Nepemblvka "3Be3aa”, Hanpumep, 1-2, 1-3, 1-4. YnpouieHHan
KanmbpoBKa MoXKeT bbITb 3aBepLUeHa.

Mpumep 2

BbiMoAIHEHbI TPM W3 WECTU M3MEPEHWN Mepbl MNEepemMblyKKU, TOMONOorus
NOAKNIOYEHUA Mepbl nepembldKa He '"3Bespa", Hanpumep, 1-2, 2-3, 3-4.
YnpouweHHas KannbpoBKa MOXKeT ObiTb 3aBeplueHa, OAHAKO ANA MNOBbIEHMUA
TOYHOCTU PEKOMEHAYETCS BbINONHUTL ewe XoTa 6bl oaHO (ntoboe) nsmepeHue
Mepbl NepPeEMbIYKM.

394



NMPUMEYHAHUE

B oTAinume oT KannbpoBKM C M3MEPEHMEM NONHOro Habopa
KannMbpoBOYHbLIX Mep, MNpPU YNpoWEeHHON KanubpoBke
KayecTBO W3MEPEHU KPUTUYECKM BAMAET Ha TOYHOCTb
KannMbpOoBKMU.

[na  noBbllleHMA  KayecTBa W3MEpeHuin  cnepyute
PEKOMEHAALMAM, OMMCaHHbIM B n. OcHOBHble
pekomeHAauMmn no BbiNOJAHEHUID KannbpoBKK, Haubonee

BaXKHOe:

® UCNONb3yNTEe KanMOpPOBOYHLIE MeEpPbl C  XOpPOLUEeM
CTabUNbHOCTBIO U MOBTOPAEMOCTbIO;

® NMpoBepAnTe, 4YTO  MOAEeNb  Mepbl  onpeaeneHa

NPaBW/JbHO: He OMyCKalTe oOnpeaeneHne  Mepbl
nepemblyKa, €CNM 3TO He MNepembldka C  HyJ/IeBOM
3N1EeKTPUYECKON ANNHON;

® LCNO/Ib3YNTE B USMEPUTENIbHON OCHACTKE KAaYeCTBEHHble
Kabenn c manbiMm M3MeHeHnem ¢asbl/amnantyapl Ha
nsrmbax;

® hcnon b3yl‘;1Te npeunsnoHHbIE Pa3beEMbI.
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Ucnonb3oBaHue CKOI'Ib3F|LI.I,Eﬁ HarpysKum B KaJ'IVIGPOBKe

Bmecto ¢uKcnposaHHoM Harpy3ku B SOLT KanmbpoBKax MOXKeT bbiTb MCNO/b30BaHa
CKONb3ALWAA Harpyska. Mcnonb3oBaHME CKOMb3AIWEN  HarpyskM  Mos3Bonser
3HAYUTE/IbHO MOBbICUTb TOYHOCTb Ka/IMBPOBKM Ha BbICOKMX YaCTOTaXx.

Port 1 Croabsfuan Harpysxa

PucyHok — KannbpoBKa CKONb3ALLEN HAarpy3KOWM

[na aKTMBaUMM anropuUTMa CKOb3ALWEN Harpy3Kn npu BbIMOJHEHUN KannMbBpPOBKK, B
BbIDPAaHHOM KOMM/IEKTE KanMBPOBOYHbIX Mep JOMXKHA HaxoauTca Mepa Tuna
"ckonb3Awaa Harpyska' wn el ponxKeH OblTb Ha3HavyeH Knacc  'Harpyska'
COOTBETCTBYHOLLErO NopTa. PegakTMpoBaHWe KaiMOGPOBOYHOM Mepbl M Ha3HayeHue
Knacca nogpobHo onucaHbl B N. OnpeaeneHne KaanbpoBoYHbIX Mep.

MpW HAaNMYUKN CKONb3ALLENA Harpy3KM B BbIOPaHHOM KOMMJIEKTE Mep, NPorpammHas
KHOMKA M3MEpPEHUA Harpy3KM B MEHI0 KaIMbpOBKM 3aMeHAETCA KHOMKOM nepexoaa B
MOOMEHIO C a/iTOPUTMOM CKONb3AWEN Harpysku. ANTOPUTM  BKJIKOYAET CEpUIo
M3MEPEHUIN B HECKO/IbKMX MONOXMKEHUAX NOABWUMKHOIO 3/IeMeHTa A4J/11 KOMMeHcaumm
OTPa*KeHUA OT NOrNOLWAOWEro snemeHTa. MUHUMaNbHOE KONMYECTBO U3MEPEHUn —
5, MaKCMManbHOE KONMYECTBO U3MEPEHUI — 8.

B OCHOBHOM MeEHIO N-NOPTOBOM KanMOPOBKM MNporpammHan
0T 5 A0 8 nono. KHOMKa HarpysKa BbI3blBaeT nepexos B NOAMEHIO CKOJb3ALLLEN
Harpysku (ecnu BbINONHAETCA YKA3aHHOE BbllWe YC/N0BUE O
Ha/MuMM CKONb3ALLENA HArpy3kM B BbIOPAHHOM KOMMIEKTe
MonokeHwe 1 Mep).

MopT 1 Ckn. Harp.

MoaKkntounte K BbIBPpaHHOMY MOPTY CKOAb3ALLYI Harpysky wu
BbIMO/THUTE CEPUIO WU3MEPEHUM B PA3NUYHbBIX MONOKEHUAX
NOABUXHOIO 3/1eMEHTa, Ha)kaB KHonku [lonoxeHuwe 1,
MonoxeHue 2, ... NNonoxkeHue 8.

MNonoekeHre 3
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NPUMEYAHUE CKONb3AWaa Harpyska MMeeT HUMKHIOK FPaHMUYHYIO 4acToTy.
MosTomy gns KaNMBGPOBKM B MOJTHOM YAaCTOTHOM AManasoHe
MCNONb3YIOT ABe Harpy3Kku: (PUKCUMPOBAHHYIO Harpysky B
HU)KHEM Auana3oHe 4acTOT, CKOMb3AWYK Harpysky B
BEPXHEM AmanasoHe YactoT (cm. n. Mpumep Mcno/sib30BaHUA
NOAK/1aCCOB B KaIMBPOBKE CO CKONb3ALLEN HArPy3KOM)
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M3mepeHune yCcTpoOMNCTB C He NPUCcOoeAUHAEMbIMU NOPTaMU

BoinonHeHne pgyxnoptoBon SOLT KanmbpOBKWM BKAKOYAET coeauHeHue Kabenei
TEeCTOBbIX MOPTOB APYyr C Apyrom. TakKoe coeaMHeHWEe HaA3bIBAETCA NepemMbl4KOM
HyneBon gnuHbl. OgHAKO He BCceraa BO3MOXKHO COEAMHUTb Kabenun TecToBbiX NOPTOB
HenocpeacTBEHHO Apyr ¢ Apyrom. B cooTBeTCcTBMKU C 3TUM Kputepmem MUY MOXKHO
pa3genunTb Ha NpUcoeamHAEMble U He NPUCoOeaNHAEMDbIE:

® NpucoeanHAeMble YCTPOMCTBA — 3TO YCTPOMCTBA, NMOPTbI KOTOPbIX MOTYT ObITb
COBMELLEHbl APYr C Apyrom. Takue nopTbl MMET OAMHAKOBbLIA TUM MU
NMPOTMBOMNO/IOXKHbIE TUMbl Pa3beMOB (BW/IKa-po3eTKa). B atom cnyyae Kabenu
N3MEepPUTENIbHON YCTAaHOBKU COEAMHSAIOTCA HanpaAmMyto (CM. PUCYHOK HUXKe),
NO3TOMY ANA TaKOW M3MEPUTENbHON YCTAaHOBKM MOMKET ObiTb BbINOJIHEHA
06bl4HaA ABYyxnopToBasA Kaanbposka SOLT;

Port 1 Port 4

T4 w B
HiN

PucyHok — MNpumep ycTponcTBa ¢ NpUcoeguHAemMbIMU NOPTaMm

® He NPUCOeaMHSAEMbIe YCTPOMCTBA — 3TO YCTPOMCTBO, MOPTbl KOTOPOrO HE MOTyT
ObITb COBMELLEHbI APYT C APYrOM (CM. PUCYHKM HUKE). B npocTenwem cnyyae He
npucoeguHaemble YCTPOMCTBO MMEKT MopTbl ogHOro Tuna, Hanpumep N50, u
OAMHAKOBbLIN TUMN Pa3beMOB (Hanpumep, BUIKa-BUIKA).

Port 1 Port 4

PucyHok — MNprmep yCcTPOICTBa C HE NPUCOeaANHAEMbIMW MOPTAMM (COeauHUTENN
OoAHOro TMna)
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Ha npaKTuke 4yacto BCTpeyaroTcs 6onee CNOXKHble KOHPUrypauum nopToB He
npUcoeanHAEMbIX YCTPOMUCTB —y MY moryT 6biTb NOPTbI Pa3HbIX TUNOB, B TOM YuUcae C
PasNnYHbIM MMmnegaHcom, Hanpumep, N50 - 3,5, N50 - N75, N50 - BonHoBog (cm.
PUCYHKM HUXKe).

Port 1 Port 4

(I w pY ]
[ExY]

PucyHok — MNpumep yCTPOICTBA C HE NPUCOEANHAEMbIMW MOPTaMM (coeauHUTENN
MMEIT PasHbIA TUMN Pa3beEMOB)

[Ans KanubpoBKM M3MEPUTENIbHOM YCTAHOBKM C HE MPUCOEAVMHAEMbIMWU MOPTaMM
MCNONb3YIOTCA CAeaytowme MmeToapl:

® KanMbpPOBKaA C U3BECTHOW NEPEMbIYKON;
e KannbpoBKa Cc Hem3BecTHOM nepembiykon (SOLR);
e nob6aBneHNe HEM3BECTHOM NEPEMbBIYKY;

® UCKN roqume/p,o6a BNneHune agantepa,

KanubpoBKa c n3BecTHOM nepembIUKOMn

MeTog, ucnonb3yeT ¢uU3MYecKyto (He Hy/neByl) MNEpPembliKy B OBYXMNOPTOBOM
Kanubposke SOLT (cm. n. NonHas asyxnoptoBaa SOLT kanubposka). MapameTpbl
NepembldKM OO0MKHbl OblTb onpeaeneHbl B KanubpoBOYHOM KomnnekTe. Ecnu
onpeaeneHve MepembliKM He BKIKYEHO B  KaNMOPOBOYHbLIA KOMMJIEKT, €ro
HeobxoaMmo A06aBUTb BPYYHYI, UCMONb3YS OAMH W3 [ABYX METOAOB: NapameTpbl
CTaHO@pPTHOM MOAEeNn KanubpoBKM UM  S-napametpbl (cm. n. OnpegeneHuve
KannMbpoBOYHbIX Mep).

KannbposkKa c HenssecTHOI nepembiukoin (SOLR)
MeTton wucnonb3yer ¢GU3UYECKYO (He Hy/eByl0) HEU3BECTHYHO MEepPeMbIYKy B

ABYXNOPTOBOM KannbpoBKe. Takaa KannbpoBKa Ha3biBaeTcs SOLR (Short-Open-Load-
Reciprocal).
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loboe ABYXNOpPTOBOE YCTPOWCTBO, YAOBNETBOPAKOWAS YC/NOBUO B3aMMHOCTMU
(512=S21), moKeT O6bITb WCMO/Ab30BaHA B KayecTBe HEWU3BECTHOM NepemblYKu.
BONbWKMHCTBO MACCUBHbLIX, JIMHENHBIX MWKPOBOJIHOBbIX LEMNEn ABAAKTCA B3aMMHO
obpatHbiMmn. CymmapHble nNOTepu nepegaym HeM3BECTHOW MNepembldkn U
KannbpoBOYHOM YCTAaHOBKM He A0XKHbI npeBbiwath 40 ab. B KayecTBe HEM3BECTHOM
NePEeMbIYKM MOKET BbICTYNaTb LIMPOKUIM KNacC ABYXNOPTOBbIX Lenen, Bkato4vaa WY,
€C/IM OHM YA0BNETBOPAOT YKa3aHHbIM YC/IOBUAM.

EAMHCTBEHHbIN NapameTp HEM3BECTHOM NePEMbIYKM, KOTOPbIN A0/KeH ObITb M3BECTEH
3apaHee, — 3TO NPUBAM3UTENbHAA IN1EKTPUUECKan 3aJepKKa. B 6onblUMHCTBE C/lyYyaes
HEeT HeobXx0AMMOCTWN BBOOMUTb €ro 3HAaYEHWE BPYYHYIO, MOCKOIbKY aHa/n3aTop MMeeT
GYHKLMIO aBTOMATMYECKOrO OnpeaeneHuna 3N1eKTPUYECKOW 33a4epKKU HEensBeCcTHOM
nepembluku (cm. n. TpeboBaHWA K HEM3BECTHOMN NEPEMbBIYKE).

3ToT MeTo4 nNPUMMEHMM, Korga oba wuamepuTenbHbIX MNOpTa MOryT  ObiTb
OTKaNM6pPOBaHblI C MOMOLLBID OAHOIO U TOFO e KOMMIEKTA KanMbpoBOYHbIX Mep.
Hanpumep, nameputenbHble NOPTbl OAHOMO TMMNA U C OAMHAKOBbLIM TUMOM Pa3beEMOB.
MoapobHoe onucaHme cm. B N. KannbpoBKa ¢ Hen3BecTHOM nepemblykon SOLR. Ana
3TOM uenu nporpammHoe obecneyeHne BKAtOYaeT mepy "Heuss. npmy" B onucaHue
Ka*k4oro npegonpeneneHHoro KOMnaekTa KaambpoBoUYHbIX mep.

[Do6asBneHne Hen3BEeCTHO NepeMbIUYKHN

OCHOBHOE OT/INYME 3TOr0 MeToAa OT Ka/MOPOBKM C HEU3BECTHOM NEPEMbIYKOM
3aK/II04aETCA B TOM, YTO KanubpoBKa BbINONHAETCA B ABa 3Tana. lNpeagaputenbHo
HeobxoAMMO BbINOJIHUTb OAHOMOPTOBYHO KaZMOPOBKY KaXKAoro nopta C MOMOLLbHO
KOMMNAEKTa KannmbpoBouHbIXx mep (cm. n. MonHaa ogHonopTtoBas SOL kanubposka)
mnm AKM. 3atem ¢yHKUMA p[06aBNeHNS HEU3BECTHOM MepemMblyKM Uu3mepAaeT
HEM3BECTHYO MepeMbIYKY W 3aBepLUAET ABYXNOPTOBY KannbpoBKy. [MocKonbKy ana
KaXZAOW OAHOMOPTOBOM KanMOPOBKU MOXKHO BblOpaTb OTAENbHbIM KOMMAEKT
KanAnMBbpOBOYHbIX Mep, U3MepPUTE/IbHbIE MOPTbl MOTYT ObITb Pa3HbIX TUMOB, BMNJIOTb A0
KOMOMHaLMM KOaKCManbHOTO M BOAHOBOAHOIO TUNoB. MoapobHoe onucaHne cm. B M.
[Job6aBneHne HeM3BECTHOW NEPEMbIYKU.

[o6asneHne/ucknoueHne agantepa

(DyHKLI,VIVI NCKNHOYEHUA n AO6aBI'IeHVI‘r'| adanTtepa npeaHa3sHa4yeHbl AanAa
MaTeMaTn4eCKoro NCKAKYEHNA XapPaKTEPUCTUK adanTepPa U3 NJTOCKOCTU KaﬂVI6pOBKI/I
nnun LI,OGHBJ'IEHVIH XapPaKTeEPUCTUK adanTtepa B MNJIOCKOCTb Kan M6pOBKM.

HayanbHaa NNOCKOCTb KaNMBPOBKM YCTAHAB/AMBAETCA C MOMOLLbIO ABYXMOPTOBOM
Kanubposku SOLT ¢ nepembl4KO HYNeBOM A/INHbI. 3aTem 06e GYHKLUUN UCMONb3YHOT
gononHutenoHoe usmepeHune tpex mep XX, K3 n Harpyska gna matematuyeckoro
NCKNOYEeHMA unm nobasneHma agantepa.
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TpeboBaHMA K agantepy B GYHKUMKM O06aBNEHUA/UCKNIOUYEHNA adanTepa Takue e,
Kak U oNs MeToAa HeM3BEeCTHOW nepembiuku. [ns TUNUYHOro agantepa nepexona
MEXAY PasNMYHbIMKM TUNAMW PasbemMoOB 3TU TPeOOBAHUSA NErko BbINOJAHAKOTCA.
MoapobHoe onucaHMe cMm. B n. UckntouyeHne/nobasneHve agantepa.

CpaBHeHue TOYHOCTU MeToA0B

e MeTtoZ KanuMbpPOBKM C HEW3BECTHOM MNEepembl4KON SBAAETCA NOTEHUMANbHO
Hanbosiee TOYHBIM W NPEANnOYTUTENbHbIM METOAOM A1 U3MEPEeHMA He
NpUCcoeaNHAEMbIX YCTPOMCTB.

e TOYHOCTb MeTOAa 06ABNEHNA HEU3BECTHOM NEPEMbBIYKM CPaBHUMA C TOYHOCTbIO
MeTOoAa KaNNBpPOBKM C HEM3BECTHOMN NEPEMbBIYKON.

e MeToa nobasneHne/vckntoueHne agantepa 06a1agaeT MeHblUeid TOYHOCTbIO MO
CPaBHEHWUIO C METOAOM Ka/IMOPOBKM C HEM3BECTHOM MEPEeMbIYKOW, TaK Kak a/s
Hero Tpebyetca 10 npucoeaMHEHN mep NO CPABHEHUIO C 7 NPUCOEAMHEHUAMM
ONA KaAMBPOBKM C HEM3BECTHOM NEPEMbIYKON.

e MeTtoz KannbpoBKK C U3BECTHOM NepemMbl4Kon 0ObIMHO BoJiee TOUEH, YeEM METOZ,
MCK/IIOYEHMA aJanTepa, HO He Tak TOYEH, Kak MeTo/ Ka/IMbpOoBKM C HEM3BECTHOM
nepembI4KON.
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Tpe60BaHMA K HeM3BECTHOWU NepemblyKe

B KauecTBe HEM3BECTHOM NepembldYKM B ABYyXNOpToBOMN Kannbposke SOLR (Short-Open-
Load-Reciprocal) moxeT 6bITb MCNONb30BaHO Ntoboe ABYXNOPTOBOE YCTPOMCTBO C
HEeM3BECTHbIMM NapameTpamm, yA0BAETBOPAOLLLEE CneayoWUM TPeboBaHMAM:

® HEeM3BEeCTHaA NepemblyKa A0M1KHa ObiTb B3anMHOM (S21 = S12), yTo cnpaBeanmBo
Ana 60NbUMHCTBA NACCUBHbBIX TMHENHbBIX MMKPOBO/THOBBIX LIEMEN;

® CyMMapHble NOTepu nepesaym HEeU3BECTHOM MNEePeMbIMKM U KanmbpoBOYHOM
YCTQHOBKMW He A0NKHbl npesbliwaTh 40 Ab;

® NpMBAU3UTENbHAA INEKTPUYECKan 3a4EPKKA HEM3BECTHOW MepemMblYKM A0XKHa
ObITb 33gaHa BPYYHYHO WAM YCTAHOBJ/IEHA PaBHOM Hy/O, YTObbl aHanusaTop
onpeaenun ee aBTOMaTUYECKMN.

TpEGOBaHMﬂ AanAa dBTOMaAaTU4YeCKoro onpeageneHun BI'IeKTpM‘-IECKOFI
3a4epPKKn

O6blMHO HET HeobXooMMOCTM BBOAMUTb 3/IEKTPUYECKYIO  33a[EPKKY  BPYYHYHO,
MOCKO/IbKY aHa/IM3aTOP MOXKET aBTOMATMYECKM OnpeaennTb  3/IeKTPUYECKYHo
33[1eP>KKY HEM3BECTHOM Mepembl4KM BO BpemsA npoueaypbl KannmbpoBku. [na
aBTOMATMYECKOro OonpeaeneHmnn 3N1eKTPUYECKON 3a4EePKKMN YCTAHOBUTE ee 3HayYeHue
PaBHbIM HY/O.

ﬂ,l’lﬂ NPaBuUIbHOro  aBTOMAaTUYECKOro onpeaeneHna 3aaepKu HEM3BeCTHOM
nepemblidkKn JONTHKHO ObITb BbIMONIHEHO cneayroulee ycnosume:

l'[onoca< 1
N-—-1 2~TO’

roe [losioca — 4acToOTHbIM Anana3oH KaJIMBPOBKY,
N — Konn4yecTBo TOYEK U3MEpPEHUS,

To — INNEKTPUYHECKAA 3a4€epPrKKa Hen3BeCcTHOM nepemblvKun.

,ﬂ,pyI'VIMI/I cnoBamy, anA npaBuUbHOro dBTOMATUYECKOTO onpeaeneHnA
3J'IeKTle-IeCKOﬁ 3a4EePHKKHU HEN3BECTHOM nepembiikKn - OONXKHO 6bITb Bbl6paHO
AOCTAaTO4YHOE KO/TNYEeCTBO TOYEK N3MepeHUNA:

N> 2-1,- Ilonoca+ 1
Mpumep

PacyeT KosnunyectBa TOYeK, AOCTAaTOYHOro A4 NPaBU/IbHONO aBTOMATUYECKOro
onpeaeneHna aHaam3atopom 3aaepXKn HEen3BeCTHOM nepemblvKun.

MycTb HeM3BecTHas Mepembldka — 3TO  KOaKCMadbHbIl  Kabenb ¢
npubausutensHoit aanroit lo = 100MM Mpu6ausuTensHan sagepkka Kabens
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6yner pasHa To = 4771C npy yenosuu, uto KosddMUMEHT 3amenneHus
Kabens paseH 1/\/<E ~ 0.7,

MycTb nonoca cocrasnaet 8 Tu,

YTobObl aHanM3aTop MNpPaBUIbHO aBTOMATUYECKM ONpeaenan 3af4epKKy
HEeN3BECTHOM NepemMblYKK, KOMYECTBO TOYEK AOKHO ObITb:

N>2-477-1071%. 8-10°+ 1;N > 0.
YCcTaHOBKaA 3a4ePXXKU HEU3BECTHOMU NepeMbiYKU BPYUHYIO

3agepkKa wam  dusmMyecKaa [O/IMHA HEWU3BECTHOM MEePEeMblMKM  MOXKET  ObiTb
YCTaHOB/MIEHA BpPY4YHYt0. TOYHOCTb YCTAHOBKM [JINHbI HEW3BECTHON NepemMblYKM
[O/IKHa 6bITb B Npeaenax 1/2 AnvHbI BOJIHbI B Cpede NepemblYKn Ha MaKCMMasibHOM
yactoTe KanubpoBku. OTCIOAA@ TOYHOCTb YCTAHOBKM 334EPKKU  HEM3BECTHOM
nepembluKM L0NKHA ObITb B Npegenax:

1
2 - Fstop,

roe FStOp — makcumanbHas yactota KanmbpoBKMm.

MpM yCTaHOBKE ANMHbI BPYYHYHO HEOOXOAMMO TaKXe YKas3aTb 3HayeHue
AN3NEKTPUYECKOM NPOHULAEMOCTU Cpeapbl NEPEMbIYKMN.

Ecnn nepemblyka siBAsSieTCA BOJIHOBOAOM, HEOOXOAMMO YKasaTb €ro KPUTUYECKYHo
yacTorTy.
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KannbpoBsKa c Heu3BecTHOI nepembiukoit SOLR

NMPUMEHAHUE JlocTynHOCTb  3TOW  KanMBpPOBKM 3aBUCUT OT  MOAENU
aHanusaTtopa (cm. n. Cepum npubopos).

Kannbposka c HemssecTHoM nepembldkon unm SOLR (Short-Open-Load-Reciprocal)
aHanormyHa KanmbposKke SOLT, rae B KayectBe mepbl "nepemblyka’ mcnonblyerca
HeM3BeCcTHaA MepembldKa (CM. PUCYHKM HUXKe). [OnAa  3TOoro B KarKAapli
npesonpeaeneHHbli KOMNAEKT KaIMBPOBOYHbIX Mep BKAOYeHa mepa "Heunss. npmy".

[aHHbI  MeTon  ucnonb3yerca npu  noggatodeHun WY K OQHOTMNHBLIM
N3MEpPUTENIbHbIM NOPTaM, UMEILNUM OANHAKOBbIM TUN pasbema (Hanpumep, rHe3ao-
rHe3fo). B aTom cnyyae OAMH KOMMIEKT KanMOPOBOYHbLIX MeEpP MOXKET ObiTb
MCNONb30BaH A1 KaNNHBPOBKN 060UX U3MEPUTENbHBIX MOPTOB.

L] L]

° .iu

&

L]
-]
=

Monuaa geyxnoptoean
kanubpoeka

Port 1 .. XX f .. Port 4

[ 40 «s ] |

W | Harpyzxa Ik

PucyHok — NepBbIi 3Tan KaIMBPOBKKU C HEN3BECTHOM nepemblykoi SOLR

Monwan geyxnopTosan i

kanubposka

Port 1 Port 4

\ HewzeecTHan
nepembiuKka

PucyHoK — BTopo# aTan KanmbpoBKM ¢ Hem3BecTHoM nepembivkoit SOLR
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Mo ymMoNn4YaHuiO BO BCEX MNpPeaonpeaeneHHbIX KOMMIAEKTax Ka/JnbpoBOYHbIX Mep
3HaYyeHne 3aZleP’KKNU HEU3BECTHOW MepPemMblYKM YCTAHOB/IEHO PaBHbIM HyA0. B aTom
Clyyae 3a4ep)KKa HEM3BECTHOM MNEepPembldKM  onpeaenserca  aHa/n3aTopom
aBTOMATMYECKU. B HeKoTopbix cnyyasax TpebyeTca BBECTM 3HAYEHWE 3a4ePKKM
HEW3BECTHON NepemMblYKM BPY4YHYHo (cM. N. TpeboBaHUA K HEM3BECTHOMW NEpPEMbIYKE).
[lns BBOAA 3HAYEHMA 334EPKKM UCMONb3yiTe Tabauuy onpeaeneHne KanmbpoBOYHbIX

mep.

NPUMEYAHUE Ecnn gna nogkntodeHnAa MY Mcnoab3ytoTca pasanyHbie TUMbI
pPa3bemoB, TO OAMH KaNMOPOBOYHbLIA KOMMAEKT Mep He
MOMEeT ObITb NCNONb30BaH ANA ABYXNOPTOBOM KaNNMBPOBKM
SOLT. B 3Ttom cnyyae HeobxoaAMMO c€O34aTb OnucaHue
NO/Ib30BaTENbCKOro KannbpoBoYHOro KOMMAEKTa,
COCTOALLEr0 M3 Mep, MNoAXoAAlMX Ana oboux nopToB.
Bmecto aTtoro yaobHee mcnonb3oBatb metosn gobasnenHue
HEN3BECTHOW NEepPEMbIYKU.

Mpoueaypa Kannbposkn SOLR aHanornyHa npoueaype Kanmbposkm SOLT, onncaHHOM
B n. MonHaa asyxnoptoBada SOLT kannbpoBska.
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[lo6aBneHne HeM3BeCTHOI NepeMblUKM

Metog, pob6aBneHUss HEU3BECTHOW MNepemMbldKM B OCHOBHOM WCMOJIb3yeTcs A/s
KanMBbpPOBKM M3MeEPUTENbHON YCTAaHOBKU C pPa3beMam pPas/vyHbIX TUNoB. B 3Tom
C/lyyae ogvH NpeaonpeneneHHbI KOMMNAEKT KaMbpPOBOYHbBIX MEP HE MOMKET ObiTb
MCNONb30BaH ANA KaNMOPOBKM BCEX WM3MEPUTENbHbLIX MOPTOB, Kak B MeToAe
KaNMBpPOBKM C HEM3BECTHOW NEPEMbIYKOIA.

CyTb meTofa COCTOMT B MNpPeobpa3oBaHUM OAHOMOPTOBbIX KANMOPOBOK KaXKAOrO
M3MEepPUTENbHOIO NopPTa B MOJIHYO N-NOPTOBYIO KaNMBPOBKY. MOCKONbKY ON5 KaxKaoWn
OAHOMOPTOBOM KAa/IMBPOBKM MOXKHO BblOPaTb OTAE/NbHbIA KOMMNNEKT KannMbpPOBOYHbIX
Mep, U3MepPUTE/IbHbIE NMOPTbl MOTYT ObITb PasHbIX TUNOB, BNAOTb A0 KOMBMHauUUM
KOaKCMaNbHOro U BOJTHOBOAHOTO TUMOB.

OTnun4yMe 3TOro MeToaa OT KanMbpPOBKM C HEM3BECTHOM NEPEMbIYKOM 3aK/I04YaeTcs B
TOM, YTO Ka/IMBPOBKa BbINO/IHAETCA B A4B8a 3Tana:

® C MOMOLLbIO MEXAaHMYECKOro KanMBPOBOYHOIO KOMMAEeKTa mMep wuan AKM
BbIMO/IHAETCA OAHONOPTOBAA KaMBPOBKa KaxKA0ro M3MepuTenbHOro nopta (cm.
n. NonHaa oaHonopTtoBaa SOL KanubpoBska). [Ana Kaxaoro nopta Bblbupaetcs
NoAXo4AWMA KOMNNEKT KaIMBPOBOYHbIX Mep;

° ° e B
Monuxan ?
i—— OOHONOPTOBaA —fi=
kanubpoeka
Port 1 .. )4 4 - ’ Port 4

[ E %0 & C® Y]
| Harpyzxa | ’

KanubpoeouHbiit KanubpoeouHbiit
rHomnAaekT mep 1 HOMMAEKT Mep 2

PucyHok — OgHonopToBasa KannbposKka nepes Aob6aBneHNEM HEN3BECTHOM
nepemblyKu

® C NOMOLLblO GYHKUMM [0OaBNEHUSA HEWU3BECTHOW MNEPEMbIYKU MPOU3BOAMTCA
M3MepeHMe HeM3BECTHOM NepeMblYKM M 3aBeplleHne Kanunbposku. Mpoueaypa
KanubpoBKM 4N5 N NOPTOB TpebyeT Kak MMHMMYM N-1 coeauHEeHUn HEM3BECTHOM
nepembI4KON.
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MNonwan geyxnoprosan
kanmbposka

Port 1 Port 4

L Ed Hon
\ HewzeecTtHan
|| nepembluKa

PucyHok — JobaBneHne HeM3BEeCTHON NepemblyKm

YT106bI 406aBUTL HEM3BECTHYIO NEPEMBbIYKY BbINOJIHUTE Cieaytowme AencTBuA:

e cHavyana Bblbepute B MO KOMNNEKT KaNIMOPOBOYHbIX Mep, UCMOAb3yeMbIA AN11
AAHHOrO  Kannbpyemoro nopTta. BbIMOAHMTE  MNOAHYHD  OAHOMNOPTOBYHO
Kannbposky. MoBTOpMTE Npoueaypy N8 Kaxkgoro nopta. MoapobHee 06 aTom
npoueaype cm. B n. [onHas ogHonopToBasa SOL kKannMbpoBKa;

e Nepenante B NogmeHio A06aBNEeHUSA HEU3BECTHOW MNEepeMblYKU. YCTaHOBUTE
3a4EepPXKKY (OAMHY) HEM3BECTHOW NEepPeMbIYKU WM OCTaBbTE €e Ha Hy/IeBOM
3HAaYeHUN A[NA aBTOMATMYECKOro onpegeneHua. Ecnnm  BMecTo  3a4eprKKu
MCNONb3YETCA AJINHA, A1 KOAKCMA/IbHOM NEPEMbIYKU BBEAUTE ANINEKTPUYECKYIO
NMPOHULAEMOCTb Cpeabl NepemMbldku. [lpM  MCNoNb30BaHUM  BOJIHOBOAHOM
NnepemMblyYKM 3a4aiTe KPUTUYECKYHO YacTOTy BOJIHOBOAQ;

® COeAMHUTE MNOPTbl HAMPSAMYK C MOMOLLbD HEU3BECTHOM NEPeMbIYKM U
BbIMNO/NHWUTE M3MepeHusa. Mo 3aBeplieHMn 6yayT BblYMCAEHbl KanMbpOBOYHbIE
KO3$PMUMEHTbI NOSIHOM N-NOPTOBOMN KaNMBOPOBKMU.

NMPUMEYAHUE ®PyHKuMA nobasneHna HEM3BECTHOM nepembIYyKun
HeJoCTYNHa, ecnu oAHonopToBas KanmbpoBKa
WHTEepNonnpoBaHa WAM  3KcTpanoauposaHa.  Crartyc
OZHOMOPTOBOM KaNMOBPOBKM B CTPOKE COCTOAHMA KaHana
ponxeH 6biTb [Kop], a He [K?] nan [K!].
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Oobasneqme

HEMWZE.
NEPEMbIHKIA

Ona nepexoga B nogMeHo JobaBieHMe Hen3BecTHOW
NePeMbIYKM HAXKMUTE NPOrPamMMHbI€ KHOMKM:

KanubpoBka > Kanubposatb > [obaBneHue Heuss.
nepemMblYKu

YCcTaHOBUTE 3a4€PXKKY UMW ANIMHY NEPEMbIYKN UM YCTAHOBUTE

SanepHKa npM.
ABTO "0" pnAa aBTOMATMYECKOro onpeaeneHus, HaXaB KHOMKY
3apepXKa npm.
SENS:CORR:COLL;THRU:ADD:DEL YCTaHaBAMBAET UM CYUTLIBAET 3a4EPHKKY
HEN3BECTHOM NepemMblYKM.
SENS:CORR:COLL:THRU:ADD:LENG YcTaHaBnuBaeT nnu cynTbIBaeT
MEXaHWYeCKyl  OJ/IMHY  Heu3BEeCTHOWM
nepembIvKM.
Cpena npM. Ona Bbibopa TMNA NNHUM Nepedayn HaxKMUTe NPOrpamMmmMHYI0
BonrHosog KHOMKy Cpeaa npm.
Bbibepute TN NMHUM Nepeaayn:
e Koakcmuan
e BonHoBopg,
SENS:CORR:COLL:THRU:ADD:MED YcTaHaBAMBAET WAM  CYUTbIBAET  TUN

NMHUK nepepaun (cpeay) HeM3BECTHOM
nepembIYKu.

‘ EnuHMUE 3ap. |

Ona BblbOpa eaAMHULbI U3MEPEHUA 334EPrKKM  HaxkmMuTe

CeryHapl NPOrpaMmmHyto KHOMKY EanHULbI 34p3K.
Bbibepute eguHMLy M3MepeHUs:
e CeKyHAbl
e MeTpbl
SENS:CORR:COLL:THRU:ADD:UNIT YcTaHaBNMBaAET UAN CYUTbIBAET eauHULbI

M3MepeHUa AnA oTobpakeHUs 3a4eprKKu
(ANMHbI) HEM3BECTHOM NEepPeMbIUYKMU.
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Ona KoaKkCcManbHOM HEU3BECTHOM MEPEMBIYKM, B C/Ay4ae

DK=n, NpoHKLL
1000642 BblbOpa eauHULbl M3MEPEeHUs 3adep*KKku MeTpbl, yKaxuTe
3HAaYeHWe  AM3/IEKTPUYECKOM NPOHMLLAEMOCTHU cpeapl
nepembIYKM MPOrpPaMMHOM KHOMKOM Auan. npoHuy,.
SENS:CORR:COLL:THRU:ADD:PERM YcTaHaB/AMBAET MM CUMTLIBAET 3HAYEHUE

A3 NEKTPUYECKOM NPOHNLAEMOCTH
cpeAabl HEN3BECTHOW NEPEMBbIYKMU.

KpWT. JyactoTa
1.1 MMy,

[ns BONHOBOAHON HEW3BECTHOW MEPEMbIYKM MPOrpPaMMHOM
KHONKOM KpuT. 4acToTa. YyKaXUTe KPUTUYECKYID YacToTy
BOJIHOBOAA.

SENS:CORR:COLL:THRU:ADD:WAV:CUT YcTaHaenvBaet nnmn CYUTbIBaET

3HAYeHMEe KPUTMYECKOM 4YacToTbl anA
BO/THOBO/AHOM HensBeCTHOM
nepembIYKu.

JAEepUMTE
2NopToBYHD Kan.

MepeM.
34

[na 3aBepLlUIeHNs NONHOM ABYXNOPTOBOM KannbpoBKU MOpPTOB
N—m, HAaXMWUTEe NPOrpPaMMHYI0 KHOMKY 3aBepwutb 2-
NOpPTOBYIO Kan.

Ana Kanmbpyemoi napbl MOPTOB BbINOJHUTE CNeayloLLee:

® MOAKNOYNTE Mepy 'HeusBeCcTHad MepemblyKka" mexay
napo nopToB n—m;

® BbINO/IHUTE  WU3MEPEHWA, Ha)KaB  COOTBETCTBYHOLLYIO
nNporpaMmmHyto KHonky Mepem. n-m.

B cTpoke crTaTyca aHanuMsatopa BO BpemMsA M3MepeHus
otobparkaerca coobuweHne KanubposKa... o 3aBepLueHUtO
M3MEPEHMA B 1EBOI YaCTN KHOMKM CTaBUTCA OTMETKa.

MPUMEHTE

Ona 3aBeplleHns Ka/JIMOPOBKU HAXKMUTE MNPOrpamMmmMHYI0
KHONKY NMpumeHUTb.

Mo HaXKaT1IO KHOMKM PacCYUTbLIBAETCA U COXPAHAETCA B NaMATH
KaHana Tabnnuya KannbpoBOYHbIX KO3 PUUNEHTOB.
ABTOMaTUYECKM BKAtOYaETCA GYHKUMA KOPPEKL MM OLINBOK.

SENS:CORR:COLL:THRU:ADD:FULL2:COMP  3aBepLiaeT MOAHYyl ABYXNOPTOBYIO

KaNMOpPOBKY MeXKay YKasaHHbIMU
nopTamu, €cnm OHM KannbpoBaHbl
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NoJIHOM OAHOMNOPTOBOWM
KannbpoBKOM.

33BEpWHTE |
3-NOpTOBYHD Kan.

Ona 3aBeplleHMAa NONHOM TPEXNOPTOBON KA/NMOPOBKM C
nob6aBneHnem - HEeM3BECTHOM  MNepembldKM  BoMaUTe B
COOTBETCTBYIOLLEE MOAMEHIO, HaxKaB MPOrPaMMHYI0 KHOMKY
3aBepwunTb 3-NOPTOBYIO Kan.

BoibpaTe nopTel

1-2-3

1-2-3

1-7-4

1-34

BbibepuTe Kannbpyembie NOPTbI, HAXKAB MPOrPaMMHYO KHOMKY
Bbi6bpaTb NopTbI.

3aBEpWHTE

3NOpTOBYHD Kan.

Mepem.
1-3

Mepem.
-3

Ona 3 nap noptoB (Man gna 2 nap B C/Ay4yae ynpoL,eHHOWM
KannbpoBKM) NOBTOPUTE NOCNEA0BATE/NbHO:

® MOAKNOYNTE Mepy 'HeusBeCcTHad MepemblyKka" mexay
napo nopToB n—m;

® BbINO/IHUTE  WU3MEPEHWA, Ha)KaB  COOTBETCTBYHOLLYIO
nNporpaMmmHyto KHonky Mepem. n-m.

B cTpoke crTaTyca aHanuMsatopa BO BpemMsA M3MepeHus
otobparkaerca coobuweHne KanubposKa... o 3aBepLueHUtO
M3MEPEHMA B 1EBOI YaCTN KHOMKM CTaBUTCA OTMETKa.

{omyon. )
1-3

MPUMEYAHUE — MNocne 3aBeplueHna ABYX U3MEPEHNIN HALNUCD
Ha OCTaBlUEMCA MPOrPaMMHOM KHOMKe MU3MEHUTCA Ha
(onuMoH.)n-m, 4YTO O03HayaeT, u4YTO 418 YNPOLLEHHOM
KannbpoBKkM Obln0 BbINOJIHEHO [OCTAaTOYHOE KO/NMYECTBO
N3MeEpPEHUN.

MpHUMEHKMTE

Ona 3aBepweHMA KanMbpoOBKM HaXKMWUTE NPOrpammHyto
KHONKY NMpumeHuTb.
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Mo HaXKaTMIO KHOMKWM PacCYUTBLIBAETCA U COXPAHAETCA B NaMATH
KaHana Tabnnuya KannbpoBOYHbIX KO3 PUUNEHTOB.
ABTOMATMYECKU BKNOYAETCA QYHKLUMA KOPPEKLMM OLLIMBOK.

SENS:CORR:COLL:THRU:ADD:FULL3:PORT BbibupaeTr Homepa nopToB ANA
OCYLLLECTB/IEHUA NONHOM
TPEXNOPTOBON  KanubpoBKM ¢
pobasneHnem HEen3BecTHOM
nepemblvKu.

SENS:CORR:COLL:THRU:ADD:FULL3:ACQ N3mepaet HEeM3BeCTHYo
nepemblyKy Mexay YKa3aHHbIMMU
nopTtamm.

SENS:CORR:COLL:THRU:ADD:FULL3:COMP 3aBepLuaeT TPEexXnopToOBYHO

KanmbpoBky ¢  pobaBneHnem
HEM3BECTHOM MNEPEMbBIYKN Mexay

noptamu onpeaeneHHbIMu
KOMaHAaoM1
SENS:CORR:COLL:THRU:ADD:FULL
3:PORT.

JEEepUMTE |
4-NopToBYHD Kan.

Ona 3aBeplueHMA MNOJIHOM YEeTbIPEXNOPTOBOM KaNUBPOBKU C
nobaBneHnem  HEeU3BECTHOM  MNepemMbldKM  BoMauTe B
COOTBETCTBYIOLLEE MOAMEHIO, HaKaB MPOrPamMMHYI0 KHOMKY
3aBepwnTb 4-NOPTOBYIO Kan.

3AEEpUMTE
4opToOBYHD Kan.

[na wectn nap NopToB (MM MEHbLUEro B C/ly4yae ynpoLLeHHOM
KannMbpoBKM) NOBTOPUTE NOCNE€A0BaATE/NbHO:

® NoaKnounTe Mmepy "Heu3BeCcTHas nepemblyKka" mexay
napon NopToB N—m;

® BbINO/IHUTE  WU3MEPEHUA, HAXKaB  COOTBETCTBYHOLLYIO
NporpammHyto KHomnky NMepem. n—m

B cTpoke cTaTyca aHanmM3atopa BO BpemMA M3MepeHus
oTobparkaerca coobueHne KanubposKa... Mo 3aBepLueHUtO
N3MEpPEHUSA B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.

{omoH. )
1-3

MPUMEYAHUE — Mocne 3aBeplueHns Tpex U3IMEPEHUIN HAANUCb
Ha OCTaBLUMXCA MPOrPamMMHbIX KHOMKAx W3MEHUTCA Ha
(onuuoH.) n-m, 4TO o03HA4YaeT, 4YTo AN8 YNPOLLEHHOM
KannbpoBKM ObINO BbINONHEHO [A0OCTAaTOYHOE KOJ/IMYECTBO
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namepeHuii. Ecnm Tononornelr NoaKAYEHUA MEPEMbBIYKU He
ABnaerca "3se3ga’, 41 NOBbIWEHUS TOYHOCTU PEKOMeHAyeTcA
BbIMNO/IHUTb HE MEHEE YETbIPEX N3MEPEHUIA.

Ona  3aBepweHMA  KanubpoOBKU HaKMWUTE MNPOrpammHyto

MpHUMEHKTE
p KHONKY NMpuUmeHUTb.
[0 HaXKaTUIO KHOMKKU PACCYUTBLIBAETCA M COXPaAHAETCA B NaMATH
KaHana Tabnnuya KannbpoBOYHbIX KO3 PUUNEHTOB.
ABTOMATUYECKM BKAIOYAETCA QYHKLMA KOPPEKLUUN OLIMOOK.
SENS:CORR:COLL:THRU:ADD:FULL4:ACQ UamepsaeT HEN3BECTHYO
nepemblyKy Mexay YKa3aHHbIMU
nopTamm.

SENS:CORR:COLL:THRU:ADD:FULL4:COMP 3aBsepLuaer YeTbIPexnopToOBYO
KanubpoBky ¢  AobasneHnem
HEN3BECTHOM NepembIYKN.
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UcknioueHne/pobasneHne agantepa

®PyHKUMM  UCKNtoYeHUs wn pobaBneHuA  aganTepa  NpeAHasHadeHbl  AnA
MaTEMaTMUUYECKOTO UCKIKOYEHNS XapaKTEPUCTUK aganTepa U3 NJIOCKOCTM KanmbpoBKu
Mnn pobaBNeHUs XapaKTEPUCTMK aganTtepa B MJOCKOCTb KanuMbpoBKWU. PyHKLMM
afanTUPYIOT ABYXNOPTOBYHO KannbposKky SOLT ¢ nepemblYKOM Hy/neBOW A/INMHbI ANA
M3MEPEHUs He npucoeamHaembix ycTpoicts. Obe ¢yHKLMM BbINOAHAOTCA B ABa
sTana. lNepBbl 3Tan — BbINO/NHEHME ABYXNOPTOBOM Kanubposku SOLT, BTOpOM —
n3mepeHue Tpex aTanoHoB XX-K3-HarpysKka ana uckntodeHna/nobasneHns agantepa.

MapameTpbl agantepa He 06s3aTeNbHO [AO/KHbI 6biTb M3BECTHbl. TpeboBaHUA K
aflanTepy TaKMe e, KaKk U ANA HeM3BECTHOW nepemblyku. MoapobHoe onucaHune cm. B
n. TpeboBaHMA K HEM3BECTHOW Mepembldke. ONA TUMMYHOrO agantepa-nepexoaa
MEXAY Pas/INYHbIMU TUNAaMM Pa3bemMoB 3T TPeboBaHUA Nerko BbINONHAOTCS.

UcknioueHune apgantepa

DYHKLMA UCKNIOYEHMA aganTepa UCMOb3yeTca AN1A yaaNeHuA NtobbiXx XapaKTePUCTUK
ajanTepa W3 NAOCKOCTM KanubpoBKW. PyHKUMA WCnONb3yeTcAa, Korga AanA
ABYXNopToBOM  Kanubposknm SOLT noAKAOMEHME  HYNeBOM MEPEeMbIYKM K
COeAHUTENAM TeCTOBbIX NOPTOB BO3MOMHO TO/IbKO C NOMOLbIO aganTtepa. Agantep
006aBnaeTca B UI3MEPUTENbHYIO YCTaHOBKY, BbINOJIHAETCA ABYXNOPTOBasA KanmbpoBKa
SOLT. Mocne 3aBepweHUsa KanubpoBKM adanTtep yAanaeTca U3 M3MepUTENbHOM
YCTAHOBKW. XapaKTepUCTUKKM adantepa MaTemMaTUyYecKM UCKAKYAKTCA U3 NJIOCKOCTU
KannbpoBKM C MomolLbto Tpex mep XX-K3-Harpyska (cm. pUCyHOK HUMKe).

[ [J0p 3 |

/ - - Aeyxnoproean

Apanrep kanmbpoeka SOLT

PucyHoK — MNepBbIt 3Tan GyHKUUM UCKNOYEHNA aganTepa
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PucyHOK — BTopoi aTan GyHKUMM UCKNIOYEHMA aganTepa

Mpoueaypa UCKNOYEHNA aganTepa (CM. PUCYHOK Bblle):

® NOAKNOYUTE aJanTep K TeCTOBOMY MOPTY;
® BbINOJIHUTE ABYXNOPTOBYO Kannbposky SOLT;
® 13B/IeKUTE aJanTep;

® B NOAMEHIO WCKNOYeHUa/nobasneHne agantepa BbibepuTe Homep nopTa, K
KOTOpoMy Obin MOAK/IIOYEH aganTep;

® YCTAHOBMTE 3HAYeHWe 3aJepPXKKU (MnM AunHbI) ajantepa WAW OCTaBbTe ero
paBHbIM HY/AIO [4/19 aBTOMaTuMyeckoro onpegeneHuns. Ecav Tvn apanTtepa
BO/IHOBO/HbIN, YCTAHOBUTE €ro TMN U YacToTy cpes3a;

e M3MepbTe TPU KannbpoBoUuHble mepbl: XX, K3 n Harpyska an1s cooTBETCTBYIOLLENO
TeCcToBOro nNopTa;

® 3aBeplUMTe Npoueaypy yaaNeHUsa agantepa, HaxkaB KHOMKY MpumMeHuTb.

Do6asneHue apgantepa

®dyHKUMA gobaBneHUs aganTepa UCNONb3YETCs ANA BCTaBKU NHOObIX XapaKTEpPUCTUK
aflanTepa B MOCKOCTb KaZMBbpOBKU. DYHKLMA WMCMONb3YETCA, KOraa COoeavHUTENn
TECTOBbIX MOPTOB MO3BOIAIOT MOAKNOUYUTb HYNIEBYHO MEPEMbIYKY, HO MOAKAOUYUTD K
HUM MY MOXHO TONIbKO C MCNONb30BaHWEM aganTepa. BbinonHseTcs ABYXMOpPTOBas
Kanubposka SOLT. MMocne 3aBeplleHWs KannbpoBKW agantep pobasnserca B
M3MEPUTE/IbHYIO  YCTAHOBKY.  XapaKTepUCTMKM  aganTtepa  MaTemaTU4ecKu
[06aBNATCA K MNJOCKOCTM KanuMbpOBKM C MOMOLLBI Tpex cTaHaapTtoB XX-K3-
Harpyska (cm. puCyHOK HuKe).
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i ———
Heyxnoprosan kannbpoexa SOLT

PucyHok — MNepBblii aTan ¢yHKUMM AobaBneHMA aganTepa

Jeyxnoptoean
kanubpoeka SOLT

Y B x|
> {FEEN .

d  Ha rpysxa
JobaeneHue I .

aaanTepa  aockocts kannbposxn nocne

L)

PucyHok — Bropoit aTan ¢pyHKumm gobasneHma agantepa

Mpoueaypa gobasneHnsa agantepa (CM. PUCYHOK BblLLE):

® BbINOJIHUTE ABYXNOPTOBYO Kanmbposky SOLT;

® MOAKNOUYUTE aganTep K TECTOBOMY MOPTY, KOTOPbIN HE MOMKET ObiTb HAaNPAMYIO
nogknto4veH K NY;

® B NOAMEHIO WCKNOYeHUa/nobasneHne agantepa BbibepuTe Homep nopTa, K
KOTOPOMY MOAKAOYEH aganTtep;

® YCTAHOBUTE 3Ha4yeHWe 3a4epXKu (MAn AnuHbl) aganTepa MAM OCTaBbTe €ero
paBHbIM HY/AlO ANA aBTOMaTUYecKoro onpegeneHva. Ecan Tun agantepa
BO/IHOBOZHbIM, YCTaHOBUTE €ro TUM M 4YacToTy Cpesa;

® M3mepbTe TPU KannbpoBouHble mepbl: XX, K3 n Harpyska A1s cooTBETCTBYHOLLENO
TecToBOro nopTa;
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e 3aBepluMTe npoueaypy AobaBneHMa agantepa, HaxkaB KHONKY MpuUMeHUTb.

NMPUMEYHAHUE

NMPUMEYAHUE

NMPUMEYHAHUE

dyHKUMA aobaBneHMA/UCKAOYeHMA aJanTepa HeAoCTYMNHa,
ecnn  OBYX-  TPex-  YeTblpexnopTtoBas  KaaubpoBKa
WHTEPNONINPOBAHA  WAKM  3KcTpanonumposaHa.  CraTyc
Ka/IMBPOBKM B CTPOKE COCTOSAHMA KaHana AonxeH 6biTb
[Kop], a He [K?] nau [K!].

Mepea HayanoM npoueaypbl yaaneHus agantepa Bbibepute
COOTBETCTBYOLLMIA KOMMIEKT KaIMBPOBOUHbIX Mep.

Ecnn nsmeputenbHble NOPTbl MMEKOT pasHble MMMNeAaHCbl
Z0, peKoMeHAayeTcA BKAKOUYUTb PYHKLMIO aBTOMATUYECKOTo
Bblbopa Z0 (cm. n. YCTaHOBKA cucTeMHOro nmneaaHca Z0).

ﬂ,l’lﬂ nepexoaa B nogMeHIO ﬂ,06aBJ'IEHMe/MCKJ'I toveHune aganTtepa
HaXXMUTe NporpammHbie KHOMKU:

Kanubposka > Kannbposatb > Ypanio/scras. agantepa

Bribpate nopT
2

Bbibepute HOMep nMopTa aHanus3atopa, K KOTOpoOMy
NOAKNIOYEH aganTep, HaXaB KHOMNKY BbibpaTb noprt.

SENS:CORR:COLL:

METH:ADAP:REM

YcTaHaBiMBaeT HoOmMep MopTta M TUN  KanubpoBKM
"ncknoveHne agantepa”.

YcTaHOBUTE 3a4epKKy WAW OJIMHY aganTepa MporpaMMHOM

SagepHKka aganTe
AETO KHOMKOM 3ap,ep>KKa agaanrtep. YcTaHOBKa HyneBoﬁ 3a4€epPXKKuU
BKZ1IOYaEeT ee aBTOMaTU4eCKOoe onpeaeneHume (0To6pa>+<aeTc>=|
Ha KHonke Kak ABTO).
SENS:CORR:COLL:ADAP:DEL YCTaHaBAMBAET UAN CYUTLIBAET NPUMeEpPHOe
3Ha4YeHune 3a4ePHKKN aganTtepa.
SENS:CORR:COLL:ADAP:LENG YCTaHaBAMBAET UAU CYUTbIBAET MPUMeEpHOe
3HaYeHNe MeXaHNUYECKOM OINHbI aganTepa.
Cpena apanTepa ﬂ,ﬂﬂ Bbl60pa TUNa ATNHUK nepenadyn HaxkmMmute nporpaMmmHyro
Koakowan KHOMKY Cpep,a npm.
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BbibepuTe TUN IMHUK Nepeaayn:

e KoaKkcuan
e BonHoBop,
SENS:CORR:COLL:ADAP:MED Onpepenset puM3nMyeckyto cpeay agantepa.
S— Ona Bblbopa eauMHUUbl M3MEPEHMA 3aLEPKKU  HAKMUTE
CexyHae! NPOrpaMmmHYyt0 KHOMKY EAMHULbI 3apXK.
BbibepuTe eaguHULYY U3MEPEHUA:
e CeKyHAbl
e MeTpbl
SENS:CORR:COLL:ADAP:UNIT Onpepenser eauvHULUbI  U3MepeHna anA
MHAMKAUMK 334ePKKN (A1nHbI) aganTepa.
Jp— YKaxKuTe  3HauyeHue  AMINEKTPUYECKOM  MPOHULLAEMOCTH

1.000649 KHOMKOW [uan. npoHuy. B CaydYae Bblbopa eanHULbI
n3mepeHuns 3agepxku Metpol.

SENS:CORR:COLL:ADAP:PERM YCTaHaBAMBAET WM CUYUTLIBAET 3HAYeHue
AVSNEKTPUYECKOM NPOHMLAEMOCTU cpeapl
KOaKcManbHOro aganTtepa.

KpwT. uacToTa Mpu BblIGOpPE TMMA NMHUKM nepedayn BonHoBoOA yKaxuTe
L1y KPUTMYECKYIO YacTOTYy BOJIHOBOAA KHOMKown KpuT. yactoTa.

SENS:CORR:COLL:ADAP:WAV:CUT YcTaHaBAMBaeT WAWM CUYMTbIBAET 3HayeHue
KpVITVI‘—IeCKOﬁ 4acCToOThl BO/IHOBOAHOTO

aganTepa.
XX MNoagkntounte mepbl XX, K3, Harpyska K BblbpaHHOMY NopTy B
Open noboit nocnegoBaTeNbHOCTM, KAk onucaHo B n. [lonHas

oaHonoptoBaa SOL kanubpoBKa. BbINONHUTE M3MeEpeHUs,
Ha)aB Ha NPOrPamMMHYK)  KHOMKY, COOTBETCTBYHOLLYO
chort NOAKNIO4YEHHON mepe.

B cTpoKe cocTosiHMA aHanM3atopa BO BpemMsA M3MEepPeHUs
oTobparkaerca coobuweHne KanubposkKa.... o 3aBeplueHumn
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M3MEpPEHMA B JIEBOM YacTU NMPOrpamMMHON KHOMKW MOABUTCS

Harp.
Broadband razlouykKa.

Ana  3aBepleHun npoueaypbl VICKﬂiO‘-IeHMFI/AOGaBﬂeHMﬂ
MPHMMEHKTE

aganTtepa HaxKMUTe KHOMNKY anMeHMTb.

Echn TpebyeTca OTMEHUTb pe3y/bTaTbl W3MEpPEeHus Mep
CiTMeHa |

HaXXMUTE NPOrPammHYy0 KHOMKy OTmeHa.

[laHHaA KHOMKA He OTMEHSieT CyLLecTBYIOLLYIO Ka/JMbpPOBKY.
Echn TpebyetcA OTMEHWUTb CYLLECTBYHOLLYIO KanuMOpPOBKY —
OTKAOUMTE QYHKLUMIO KOppeKumun owmnbok (cm. n. OTKAOYEHME
KOppeKkumMmn olwmnbok).
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[AsyxnoptoBaa TRL KannbposKa

NMPUMEHAHUE foctynHocte  TRL  KanubpoBKM  3aBUCUT OT  MOAENU
aHanusaTtopa (cm. n. Cepum npubopos).

Kannbposka TRL (Thru-Reflect-Line) npeacrasnser coboi cemencTtBO METOAOB
KaNIMBpPOBKM, B KOTOPbIX U3MEPAIOTCA ABE Mepbl Nepedayn U ogHa Mepa OTParKeHus
(cm. pucyHoK HuKe). Kanubposka TRL sBnAaetca Hambosiee TOYHbIM METOAOM
OBYXNOPTOBOM KanubpoBKkWU. B 6onblMHCTBE cnyyvyaeB meton 6osee TOYeH, yYem
Kannbpoeka SOLT, B KOTOpol M3MepaeTca oAHa Mepa nepedjayun M Tpu Mepbl
OTpaKeHus.

° °

L]
[Nepembiura !
4

WAM AMHWA Port

L]

(-]
Port 1 OTtpaxarenwn Port 4

i ) C 130w

° ° °

JTMHKMA wan !
Port 1 -2 e i Port 4
Ty a™

PucyHok — Kannbposka TRL

[Ana  KanubpoBKM B KOAKCMANbHOM TpakTe npumeHeHne TRL KanubpoBKM
CYLL,eCTBEHHO MOBbLILLAET TOYHOCTb U3MEPEHUI MO cpaBHeHUto ¢ SOLT Kannbposkamu.
Heobxoavmbim ycnosuem Bbibopa AaHHOrO MeTOAa ABNAAETCA HAaMYMe NOAXOAALLErO
Habopa KannMbpoBOUHbIX Mep.
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B cnyyae u3mepeHMn Ha NOANIOXKKe TpebyeTca cO34aHMe M XapakTepusauua
KaNMBPOBOYHbIX MEP CXOXKMX N0 KOHOUTYpaLUUM C uccnegyembiMm ycTponcTtesom. Mepbl
ana TRL KannbpoBKKM Ha NOAN0XKKe NPOLLE U3TOTOBUTb M OXapaKTepM30BaTb, TaK KakK
ONA HUX He TpebyeTcA TAKOro e MOJIHOro M TOYHOTO ONpeaeneHus, Kak ana mep
SOLT KannbposKM.

Ona o6o3HayeHnsa mep B TRL KannbpoBKax BBOAATCA Ceaytolme KNaccbl mep:

e nepBas mepa — Knacc TRL-nepemblyuKa, BKItOYAOLWNI B cebA NnepemblyKy HyNeBOM
ONVHbI U AMHUK. JTHMA 13 Knacca TRL-nepemblyKa TaKKe Ha3bIBAaE€TCA ONOPHOM;

e BTOpaa mepa — Knacc TRL-oTparkaTenb, BKAtoYarowmin B ceba mepbl K3 u XX;

e TpeTba Mepa — Knacc TRL-nuHuMA/HarpysKka, BKAOYaOWMA B ceba NUHUN U
HarpysKu.

CemeiicTBO Kannbposok TRL

1 mepa, Knacc: 2 mepa, Knacc: 3 mepa, Knacc:

MeTop TRL-nepemblyKa TRL-oTparkaTenb TRL-
(OnopHas nnHKUA) NVHUsA/Harpyska

TRL (Thru-Reflect- nepemblvyKa oTpasaTtesb (K3 NVHWA

Line) HY/1EBOW OJINHbI nnm XX)

LRL (Line, Reflect, ANHUA oTpaxkatensb (K3 ANHUA

Line) nnun XX)

TRM (Thru, nepemblyKa oTpaxarens (K3 nge

Reflect, Match) HYNEeBOW A/INHbI nnn XX) COrNacoBaHHbIX
HarpysKu

LRM (Line, NVHUA oTpaxarens (K3 nge

Reflect, Match) nnmn XX) COrnacoBaHHbIX
HarpysKu

NMPUMEYAHUE

B metogax TRM n LRM Ha HM3KMX YacToTax, rae Xopowo
paboTaloT Harpysku, MCNONb3yeTcA MNapa COrnacoBaHHbIX

Harpysok,

9KBUBA/TIEHTHbIX

6ECKOHEYHOW ANNHBI.
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YacToTHbIN Anana3oH

TRL u LRL KannbpoBKM MMEIOT OFPaHMYEHHbIA YacTOTHbIA AMana3oH C OTHOLUEHMEM
HUXXHEM YacTOTbl K BepxHer YyactoTe Ao 1:8. paHMUpbl YaCTOTHOrO AMana3oHa 3aBUCAT
OT A/INHbI AMHUK gnAa TRL KannbpoBKM MAK OT Pa3HOCTU ANWH ABYX NNHMA gna LRL
KannMbpoBKMU.

TRM 1 LRM KannbpoBKKN TEOPETUYECKN HE MMEIOT OrpaHUYEeHMs MO YacToTe, OAHAKO
napameTpbl  PUKCUMPOBAHHbIX  HArpy3oK YXyAWalwTcA C  POCTOM  YacToThl.
PekomeHayembin npegen ncnonb3osaHmnsa TRM n LRM kannbposku go 1 Mu.

BonHOBOE CONPOTUBNEHME NNHUI U Harpy3oK

Bce AMHMM M HaArpyskMm [ONXKHbI UMETb KaK MOXHO 6onee TOYHOE 3HavyeHue
BonHoBOro  conpotmsnenma Z0. TRL KanubpoBKka nepeHOCUT  BOJIHOBOE
CONpOTMBNEHME Mep B OTKanuMbpoBaHHyK cuctemy. B KoakcManbHOM TpaKTe B
KayecTBe IMHUI UCNONb3YHOTCA NPELN3NOHHbIE BO3AYLLUHbIE IMHUN, UMEIOLLME TOYHOEe
3HavyeHne BOSIHOBOro conpoTtmsienua Z0 pasHoe 50 Q.

OnopHaa NnHUA

B TRL KanubpoBKe B KayecTBe MepBOM Mepbl MUCMOb3YETCA NepembliKa Hy/1eBOW
ONHbL. B LRL KannbpoBKe BMECTO NepeMbIYKU HY/IEBOM AJINHbI UCNONb3YETCA INHUA,
KOTOpas Ha3blBaeTcA ONOPHOW. B KayecTBe onopHOM BbiGMPAETCs camas KOpOTKas
NINHMA Habopa KannMbpoBoYHbIX Mep . Ee ganMHa AonXKHa ObiTb TOYHO M3BECTHA ANA
BbIYMCNIEHUA MOJIOKEHU KanMBbPOBOYHbIX nockocTe. OaHako Bo3moXHa LRL
KannbpoBKa, Koraa A/iMHa ONOPHOWM /IMHUM He M3BECTHa. B Takom cnyyae ee g/nHa
NPMHUMAETCA PABHOM HY/t0, MPU 3TOM NNOCKOCTb KannMbpoBKKN ByaeT NpPoxoauTb No
LEHTPY IMHUK, @ HE NO NNOCKOCTM Pa3beMOB.

TRL-nuHMA

TRL-nuHMeN Ha3biBaeTCcA BO3AyLIHaA NMHKUA, ncnonblyemas B TRL Kannbposke, nnbo
BTOpasn, bonee ANIMHHAA NMHKUA, ucnonblyemasn B LRL kanmbposke. anHa TRL avHum
OOMKHA OblTb M3BECTHa /AWMWb NpPUMeEpHO. [NWHA AWMHUMM  UCNONb3YETCA NpuU
BbIYMC/IEHNN YACTOTHOIO AMana3oHa KanmbposBku cneaytowmm obpasom. Myctb AL —
pPa3HOCTb A/IMH ABYX AnMHWMI LRL Kannbposkn, a gna TRL KannbpoBKKM 3Ta pasHOCTb
paBHA O/MHE NIMHUM, TAaK KaK B KayeCcTBe OMOPHOW JIMHUU CAYXUT NepembldKa
Hy/nieBoi gnvHbl. Torga pasHoctb ¢pas mexay TRL-nvHMen n onopHow nuHuen, nnbo
nepemblYKON A0MKHA bbiTb He meHee 20° Ha HUXKHEN YacToTe U He bonee 160° Ha
BEPXHEeW YacToTe KannbpoBKu:
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360-f-AL
20< ———< 160

roe AL =1L, — Ly,

VU — CKOPOCTb BOJIHbI B IMHUW (18 BO34YLIHOW IMHUM paBHa ¢ =2.9979:108 m/c),
L

L

0 — AJIMHA ONOPHOW NHUN ANNHA,

1 — TRL antHun.

Takum 06pa3om, OTHOLLIEHWE BepxHel 4acToTbl K HUXKHel ana TRL/LRL kKanvbpoBku
coctasnset 1:8. Kpome Toro, TRL/LRL KannbpoBKa He paboTaeT Ha HU3KUX YacToTax,
TaK KaK gns aToro TpebyeTca oYeHb ANMHHAA NNHUA. [NAa pacliMpeHMA YacTOTHOro
AnanasoHa KanmbpoBKkM ucnonb3ytoT ase n 6onee TRL-nmHuu. Tak gna agyx TRL-
JINHWUM YACTOTHbIM Anana3oH MoXeT bbITb yBennyeH o 1:64.

TRL-Harpys3Ka

B otamunme ot TRL/LRL kanubposku, TRM/LRM KanubpoBKa UCNO/b3yeT
COrnacoBaHHble Harpyskn Bmecto TRL-AnMHWMM, KOTOpble 3KBUBANEHTHbI NUHWUU
6eckoHeyHol A inHbl. TRM/LRM KanubpoBKa TeOpeTUYECKM HEe MMEET OrpaHuMyeHun
no yacrtote. OgHako npumeHeHne TRM/LRM KanubpoBKM Ha BbLICOKMX 4YacToTax
COEPXKMBAETCA KayecTBOM Harpysok. Kak npasuno, TRM/LRM kanubpoBkKa
MCNONb3YIOTCA B HUMKHEM YAaCcTM YAaCTOTHOrO AMana3oHa, Tak OHa paboTaeT HaumHada C
HYyNeBOM 4acToTbl.

TRL-oTpaxkatenb

OcHoBHoe TpeboBaHue K TRL-oTpaKaTento 3aK/N4aloTCs B TOM, YTO KO3bOUUMEHT
OTpaXKeHua J0NKeH ObiTb MAEHTUYEH ANA KaXKAoro nopra. B cnyyae ncnonb3oBaHusA
OAHOM W TOM e Mepbl MO o4yepean ANA KaKAOro WM3MEPUTENIbHOro MopTa, 3TO
TpeboBaHMe aBTOMaTUYECKM BbINONHAETCA. B cnyyae, Koraa nopTbl UMEKT PasMyHbIN
TN WAM TN _pasbema, HeobXxoAMMO WCMOo/b30BaTb CneumasbHble Mepbl, C
MOEHTUYHBIMU 3/IEKTPUYECKMMUN XapaKTEPUCTUKAMM, BbiMyCKaeMble Napamu.

MapameTpbl TRL-O0TpaxKaTena foNKHbl 6bITb M3BECTHbI NNLWb NpuMepHOo. OTpaxaTenb
OONXKeH 061agaTb KoapoduuMeHTOM oOTparkeHus 6am3kum K 1, a ero ¢asosasn
XapaKTEPUCTUKA A0/1PKHA ObITb M3BECTHA C TOYHOCTbIO £90°. TunuyHo Ntobaa mepa XX
nnu K3 yaosnetsopsaeT 3Tum TpeboBaHMAM.
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PacwmnpeHune yactotHoro gnanasoHa TRL kaanbposku

YacToTHbIN AnanasoH TRL KannbpoBKM MOKET NpeBbIlWaTh AMana3oH paboymnx YacToT
MCMONIb3YEMbIX Ka/IMBPOBOYHbIX Mep. B 3ToM cnyyae MOXKET NPUMEHATHCA OOAUH U3
ABYX METO0B:

® pasgefieHne YaCcTOTHOro AMana3oHa Ka/IMbpPOBKU HA OTAENbHbIE NOAAMANA30HbI C
MCNONb30BaHNEM B KaXAOM W3 HWUX OTAENbHOM Ka/IMBPOBOYHOM Mepbl.
Ucnonb3ytotca TRL-AMHWKM pa3nnMyYHOM A/MHBI, @ B CaMOM HM3KOYaCTOTHOM
AnanasoHe — cornacoBaHHasa Harpyska. O6uan nonoca 4acToT BCEX MEpP AO0/IKHA
NMOKPbIBaTb BECb YacTOTHbIM AManasoH KanubpoBkM (cm. n. PaclimpeHue
AManasoHa 4YacToT KaaMbpoBKM C UCNOIb30BAHMEM NOAKNACCOB);

e ycnonb3oBaHme Multiline onuum TRL KanmbpoBKM, B KOTOPOM TaKkKe
MCNONb3YETCA HECKONIBbKO IMHUI PA3/IMYHOM A4JINHbI, HO MPW 3TOM MOJI0Ca YacToT
He pa3genseTrca Ha noAaguanasoHbl. Bmecto 3TOro BCE /IMHUKM UCNONbL3YIOTCA
OAHOBPEMEHHO BO BCeEM nosioce Kanumbposku. (cm. n. Multiline onuma TRL

KannbpoBsKkM).

Mepen KannbpoBKOW HEeOBXOAMMO BbINOAHUTbL CAeaylowme npeaBapuUTenbHble
YCTQHOBKM aHanuM3aTopa: Ha3HauyuTb aKTUMBHbLIA KaHan, YCTAaHOBUTb MapameTpbl
KaHana (4aCToTHbIM pAmanasoH, nonocy MY w gpyrve), BbIGpPaTb KOMMAEKT
KannbpoBOYHbIX Mep.

Ona nepexoga K TRL KannbpoBKe HaXMuUTe NporpammHble

TN cHonkm:

2nopT TRL Kan.

Kanunbposka > Kannbposartb > 2—nopt. TRL Kan.

SENS:CORR:COLL:METH:TRL2 YcTaHaBnMBaeT HOMepa MOPTOB M TuN
KannbpoBKu "2x-nopToBas TRL
Kannbposka".

Multiline MeTon Ona nepekntoyeHMAa Mexay HOPMANbHbIM PEXUMOM U
Otk Multiline onuma TRL KannbpoBku, Haxkmute KHonky Multiline
meToA,

MpucoeanHuTe KannbpoBouHyto mepy TRL-nepembliyka mexay
n3MepuTeNibHbIMM NOpTaMun. BbinoNHUTE U3MepeHWe, HaXKaB
KHOMKY ¢ 0603HayeHvem 1-2 Nepem.//TuH.

1-2 MNepeM. [MaH,

MopT 1 OTpask.

8807C M- Noakntounte K noptam 1 n 2 B ntobom nopsake mepy TRL-

oTparkatenb. BbinonHUTE M3mepeHue, HaxaB KHonku Moptl
Otpax. 1 NMNopt2 OTpax.
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MopT2 OTpask.
BE07C M-

1-2 NMwH. Harp.

MpucoeamHuTe KanubpoBoyHyto Mepy TRL-AMHUMA/HArpyska
(nMHKWIO Mexay M3MepPUTENbHBIMKW NOPTAaMU UK 2 Harpysku K
Karkgomy nopTy). BbinoNHUTE M3MepeHWUe, HaXKaB KHOMKY C
0603HayeHnem 1-2 JiuH./Harp.

B cTpoKe cocTosiHMA aHanM3atopa BO BpPemMsA M3MepeHus
otobparkaetrca coobuieHne KanubpoBKa.... M0 3aBepLUeHUtO
M3MEPEHMSA B 1€BOI YaCTN KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:COLL:TRLT N3mepaeTr mepy "TRL nepemblyKa" mexay

YKa3aHHbIMW NOPTaMM.

SENS:CORR:COLL:TRLR N3mepaer mepy "TRL oTpaxkeHune" ana

yKa3aHHOro nopra.

SENS:CORR:COLL:TRLL N3mepsaeT mepy "TRL avHMa"mexay yKasaHHbIMMU

nopTamwu.

‘ MPHMMEHKTE ‘

Ana 3aBeplweHusa npoueaypbl  UCKAOYeHWUA/aobasaeHun
afilanTepa HaXmuTte KHomnKky MpumeHUTDb.

3TO aKTMBMPYET npouecc pacyeta Tabauubl KannbpOBOUHbIX
KO3 PUUMEHTOB U COXPaHEHMA ee B MamAaATU. TaKxke byaer
aBTOMATMYECKM BKAOYEHA QYHKLMSA KOPPEKUMM OLLIMOOK.

SENS:CORR:COLL:SAVE PaccuntbiBaeT KannbpoBoYHblEe KOIPPUUUEHTHI U

BK/1IOMAET KOPPEKLMIO OLMOOK.

‘ OTMeHa ‘

Echn TpebyercA OTMEHUTb pe3ynbTaTbl U3MEPEHUA Mep
HaXXMUTE NPOrPammHYy0 KHOMKy OTMmeHa.

[laHHaA KHOMKA He OTMEHSieT CyLLecTBYIOLLYIO Ka/JMbpPOBKY.
Echn TpebyetcA OTMEHWUTb CYLLECTBYHOLLYIO KanMOpPOBKY —
OTKAOUMTE QYHKLUMIO KOppeKumn owmnbok (cm. n. OTKAOYEHNE
KOppeKkumMmn olwmnbok).

SENS:CORR:COLL:CLE OunwiaeT paHHble W3MEPEeHUM KannbpoBOYHbIX

mep.
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NPUMEYAHUE MpoBepuUTb COCTOSAHWE KaNMOPOBKM MOXKHO B CTPOKe
cocTtoaHMA KaHana (cm. n. O606LIEeHHbIAN CTaTyC KOPPEKLUU
oWwunbOK) U B CTpoOKe cocTosHus rpadumka (cm. n. CraTyc
Koppekumn owmnbok rpaduka).
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TpexnoprtoBasa TRL Kannbposka

TpexnopTtoBas TRL KannbpoBKka coBmellaeT AByxnopToBble TRL KannbpoBKK Kaxkaomn
napbl noptoB. Hanpumep, npu Kannbposke NnopToB 1-2-3 HEO6XOAMMO BbINOIHAETCA
Tpw asyxnopTtoBble TRL KannbpoBkM mexay noptamu 1-2, 1-3 n 2-3.

TpexnopTtoBaa TRL KannbpoBKa aBnAeTca Hanbonee TOYHbIM METOAOM KanubpoBKU
NpPW BbINOJTHEHUWN TPEXMOPTOBbIX U3MEPEHWNI, HO TPEOYET MHOIO BPeMEHM.

YnpolieHHasa TPexnopToBan KaAMBpPOBKa COCTOUT U3 ABYX ABYXMOPTOBbIX KAaAMOPOBOK
TRL. Hanpumep, korga Kanubpytotca 1-2-3 nopTta, HeobxoAMMO BbINOAHUTL ABe
apyxnoptosble TRL KannbpoBKM mexay ntobbiMM napamu noptos (Hanpumep, 1-2 u
1-3).

MNepen KanubpoBKOM HeobXoAMMO BbINONHUTL Caeaylolme npeaBapuUTebHble
YCTAaHOBKM aHa/M3aTopa: HA3HaAYUTb aKTMBHbIM KaHan, YCTaHOBUTb MNapameTpbl
KaHana (4acToTHbIM AguanasoH, nonocy MY w gpyrue), BbIGpaTb KOMMNAEKT
KanmbpoBOYHbIX Mep.

Ona nepexoga K TRL KannbpoBKe HaXMWUTe NporpammHble
850548 KHOMKMU:

Jnopt SOLT kan.

Kanunbposka > Kannbposartb > 3—nopt. TRL Kan.

BbibepuTe MNOPTbl, Ha*KaB MPOrPaMMHYI0 KHOMKY BblbpaTb

BoibpaTe NopThl
1-2-3 nopTbl.
. 1-2-3
1-2-4
1-34
234
SENS:CORR:COLL:METH:TRL3 YcraHaBaMBaeT Homepa MNOPTOB WM Tun
KanmbpoBKu "3-x nopTtoBsas TRL
KanmbpoBskKa".
Multiline MeTon [Ona nepekntoyeHna Meay HOPMaAbHbIM PEXMMOM MU
OTkn. Multiline onuma TRL KanubpoBKW, HaxKMUTe MNPOrpPamMmmMHYH

KHonKy Multiline meTogp,
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TRL MuHHarp

85052C

1-2 MuH. Harp.

1-3 NwH. Harp.

2-3 NMwH. Harp.

BoinonHute  u3mepeHue  KannmbposoyHon  mepbl  TRL-
nepemblyKa, HaxkaB NporpammHyto KHonky Mepem.//uH.

[anee onAa Tpex nap nopToB (MAnM onA AByx nap B ciay4vae
ynpoL,eHHoN KanubpoBKM) NOBTOPUTE CreaytoLee:

® npucoeanHuTe KanmbpoBouyHyto mepy TRL-nepemblyKa
MeXay N3MepuTenbHbIMM NOPTaMU m U n;

® BbINOJ/IHUTE U3MEPEHMNE, HAXKaB MPOrPaMmMHYI0 KHOMKY m—
n Jiuu/Harp.

B cTpoke cocToAaHMA aHanu3aTopa BO BpemAa W3MeEpeHUs
oTobpaxkaerca coobueHne KanubposKa.... o 3aBeplueHUto
N3MEpPEHUs B IEBOM YAaCTU KHOMKM CTaBUTCA OTMETKa.

NMPUMEYAHMUE — NMocne 3aBeplueHNsa ABYX U3MEPEHUI HAANUCH
Ha OCTaBLIENCA NPOrpaMMUPYEMOM KHOMKE M3MEHUTCA Ha
(ONWMOH.), YTO O3HAYaeT, YTo AN1A YNPOLLEHHON KanubpoBKM
6b110 BbIMOJIHEHO AOCTATOYHOE KONMYECTBO U3MEPEHUN.

SENS:CORR:COLL:TRLT M3mepaer mepy "TRL nepembiuka" mexay

YKa3aHHbIMW NOPTaMMU.

BbinonHUTE  mM3mepeHne  KanubposouyHon  mepbl  TRL-
OTparkaTesNb, HaXaB NPOrPaMMHYI0 KHOMKY OTpax.

MopT 1 [anee pna Tpex noptoB B A0bOM nopsake MoOBTOpUTE
cnepytouiee:
Mopt 2 e npucoeauHuTe KannbposouHyo mepy TRL-oTpakaTenb K
N3MepUTENbHOMY NOPTY h;
MopT 3
® BbINO/IHUTE  W3MEPEHWEe, HarKaB  COOTBETCTBYHOLLYO
NporpammHyto KHonky Mopt n.
B cTpoke cocToAHMA aHa/nu3aTopa BO BpemA WU3MepeHus
oTobparkaetrca coobuieHne KanubposkKa.... Mo 3aBeplUeHUtO
N3MEpPEHUS B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.
SENS:CORR:COLL:TRLR N3mepseT mepy "TRL oTparkeHme" ana ykasaHHOro

nopra.
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TRL MuHHarp

| 05CK120-150

1-2 MuH. Harp.

1-3 NwH. Harp.

2-3 NMuH. Harp.

4 1-2 lvn. Harp. *

1-3 {onwaoH. )

BoinonHute  u3mepeHue  KannmbposoyHon  mepbl  TRL-
NnHUA/HarpyskKa (nnHUO mexay Kaxkaomn napoi
M3MEPUTENbHbIX MOPTOB WAM HArpysKM K Kaxkaomy nopTy),
Ha<aB NPorpaMMHyto KHonky JluH./Harp.

[anee ana Tpex nap nNopToB (MAuM anAa AByx nap B c/ydae
YMPOLLEHHON KaNMBPOBKKM) NOBTOPUTE CneaytoLee:

e NpucoeayHuTe KaNnMbpoBOYHYIO mepy TRL-
NVHUA/HArpy3Ka  IMHUIO  MEXAy  M3MEpPUTE/bHbIMM
nopTamy m 1 N AN HArpy3KKU K Kaxkaomy nopTy);

® BbINOJ/IHUTE U3MEPEHNE, HAXKaB MPOrPaMMHYI0 KHOMKY m—
n Jlun./Harp.

NMPUMEYHAHUE - 3Be3govka Ha NPOrpamMHbIX KHOMKax
NOACKAa3bIBAaeT, KakMe napbl NOPTOB OblAM OTKANMOPOBaHbI
mepon TRL-nepembiyka. [aHHaa wuHPopmaumsa o0cobeHHo
BaXKHa MpPW BbINOJIHEHWUM YNPOLLEHHOMW KanMOpPOBKM, TaK Kak
NpPoBOAUTb U3MepeHUA mepbl TRL-IMHMA MMeeT CMbICA TONIbKO
ONA nap NopToB OTKaNAMbpoBaHbix Mmepoit TRL-nepembIyKa.

B cTpoKe cocTosiHMA aHanM3atopa BO BpemMsA M3MepeHus
oTobparkaerca coobuieHne KanubpoBkKa.... 10 3aBepLueHUtO
M3MEPEHMSA B 1€BOI YaCTN KHOMKM CTaBUTCA OTMETKa.

NMPUMEYAHMUE — Nocne 3aBeplueHNA ABYX U3MEPEHUI HAANUCH
Ha OCTaBLIENCA NPOrpPaMMUPYEMOI KHOMKE MU3MEHMUTCA Ha
(ONWMOH.), YTO O3HAYaeT, YTo ANA YNPOLLEHHON KanubpoBKM
6b110 BbIMONIHEHO AOCTAaTOYHOE KONMYECTBO U3MEPEHUN.

SENS:CORR:COLL:TRLL N3mepaeT KanmnbpoBouHble AaHHble mepbl "TRL

NUHUA" MeXay YKasaHHbIMU MOpTaMMu.

MPUMEHKTE

[OnAa 3aBepLlUeHNs KaIMOPOBKU HAXKMUTE KHOMKY MpUMeEHUTD.

3TO aKTUBMPYET Npouecc pacyeTa Tabaumubl KannbpOoBOYHbIX
KO3pOOUUMEHTOB M COXpaHeHMa ee B namATh. Takxke Oyaer
aBTOMAaTUYECKM BKItOYEHA PYHKUMA KOPPEKLMM OINBOK.

SENS:CORR:COLL:SAVE PaccumTbiBaer KaNIMbpOoBOYHbIE

KO3OPUUMEHTbI U BKIOYAET KOPPEKUMIO
OLWNBOK.

428



SENS:CORR:COLL:SIMP:SAVE PaccunTbiBaet KannbpoBoYHble
KO3 PMUMEHTbI W  BKIOYAET KOPPEKLUMIO
OWNBOK ANA YNPOLLEHHOM KaNMbpPOBKM.

Echu Tpebyerca OTMEHUTb pe3y/ibTaTbl U3MEPEHUA Mep

or
‘ HEna ‘ HaXMWUTE MPOrPamMmMHYI0 KHOMKY OTmeHa.

[aHHaA KHOMKA He OTMEHSEeT CyL,ecTBYIOLWY Ka/JNMOPOBKY.
Echn TpebyeTrca OTMEHUTb CYLLECTBYIOLWLYIO KanMOpPOBKY —
OTK/ItOUMTE QYHKLUMIO KOppeKumMn owmnbok (cm. n. OTKAOYEHME
KOPPEeKLUUKN oWnbOoK).

SENS:CORR:COLL:CLE OuMwaer pJaHHble W3MEepPeHUit KanmbpoBOYHbIX
mep.

NMPUMEYAHWE MpoBepuUTb COCTOSAHWE KANMOPOBKM MOXKHO B CTPOKe
COCTOAHMA KaHana (cm. n. O60O6LIEeHHbIN CTaTyC KOppeKuuu
oWwunbOK) U B CTpoKe cocToAHus rpadumka (cm. n. CraTyc
KOppPeKLUMn onboK rpadmka).
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YeTtbipéxnoptoBasa TRL kKannbpoBka

YeTbipexnopTtoBas TRL KannbpoBKa COCTOUT M3 LWeCTU ABYXNOPTOBbIX TRL KannMbpoBOK

mMexay wectbto napamu noprtos: 1-2, 1-3, 1-4, 2-3, 2-4 n 3-4. Hanpumep, npu
KanubposBke nopTtoB 1-2-3 Heob6XxoAMMO BbINOAHUTL TpU AByxnopToBble TRL
KannbpoBkM mexay noptamm 1-2, 1-3 n 2-3.

YeTbipexnoptoBas TRL KanubpoBka nABnsercA Hambonee TOYHbIM METOAOM
KaNMBpPOBKM NPU BbINOJIHEHUM YETbIPEXMOPTOBLIX U3MEPEHUI C MOSHbIM Habopom
KaNMbpPoBOYHbIX Mep, HO TpebyeT MHOro BpeMeHM.

CyLLecTBYIOT IBa METOAa YNpoLeHHOM YeTbipéxnopToBon TRL Kannbposku:

I. cosmewatowan Tpu n bonee gsyxnoptosble TRL Kannbposku. na Tononorum
"3Be3na" TpebytoTca Tpu KannbpoBKK, Hanpumep noptos 1-2, 1-3, 1-4, B UHbIX
cny4vyaax Heob6xoAMMO BbIMNOJIHUTE MUHUMYM YETbIpe KaNnbpoBKY;

Il. coBmewatowan ase agsyxnoptosble TRL KannbpoBKM M ABa U3MepPeHUa Mmepbl
"nepembiuka”. KannbpoBKM BbINOAHAKTCA A1 HECMEXHbIX nap MopTOoB,
Hanpumep 1-2 n 3-4. U3mepeHns NepembluKM BbINOHAOTCA AN1A N0ObIX ABYX
nap NOPTOB M3 OCTaBlMxcA, Hanpumep, 1-3, 1-4. Heobxogumo MMHUMYM
OBaX bl M3MEPUTb NepPemMblyKy. B uenax nosbieHMA TOYHOCTUM KanubpoBKM
MOTyT BbITb BbINONHEHDbI 10 YETbIPEX U3MEPEHUIN MEPbI MEPEMbBIYKW.

Mepa "nepembluka", ncnonblyemasa B 3TOM KanmbpoBKe, oTHocUTCcA K Knaccy TRL-
nepembiyka (cm. n. Knaccbl KanmbpoBoYHbIX Mep). ITO AONXKHA ObiTb Ta e mepa
(nepembluka C HyneBoM AONMHOW WM NUHMA), KOoTopaa ucnonb3yetca npu TRL
KanubpoBKe, UK cneumanbHas nepembliyKa.

MNepes KanuMbpOBKOM HEOBXOAMMO BbIMOJHUTL C/Aeaylolune npeaBapuTesbHble
YCTaHOBKM aHa/n3aTopa: Has3HauMTb aKTMBHbLIA KaHan, YCTAaHOBUTb MapameTpbl
KaHana (4aCToTHbIM pAmanasoH, nonocy MY w gpyrvue), BbIGpPaTb KOMMAEKT
KannbpoBOYHbIX Mep.

Ona nepexoga K TRL KannbpoBKe HaXMuTe NporpammHble
KHOMKMU:

Kanunbposka > Kannbposatb > 4—nopt. TRL Kan.

SENS:CORR:COLL:METH:TRL4 YcTaHaBAMBaeT HoOmMepa MOPTOB M TuN
KannbpoBKM "4-x-nopToBasn TRL
Kannbposka".
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Multiline MeTon
OTrn.

Ona nepekntoyeHna Meay HOPMaAbHbIM PEXMMOM MU
Multiline onuma TRL KannbpoBku, Haxkmute KHonky Multiline

meToa,.

TRL Thru Line

05CK120-1350

1-2 Neped. [MaH.

Linel

1-3 NepeM. [MdH.

Linel

1-4 MNepem. [MiaH,

Linel

2-3 NepeM. [MaH,

Linel

2-4 Neped. [MaH.

Linel

3-4NepeM. [MdH.

Linel

BoinonHUTe  mn3mepeHne  KanubposouHon  mepbl  TRL-
nepemblyKa, HaxKaB NporpaMmMmHyto KHonky Mepem.//uH.

[anee ana Tpex nap nNopToB (MAM AnAa AByX nap B c/aydae
YNPOLLEHHOM KannbpoBKK) NOBTOPUTE CaeaytoLLee:

® ANA KAaNMBPOBKM C MNONHbIM Habopom KanubpoBOYHbIX
Mep BbINOAHUTE WeCTb u3mepeHnit TRL-nepembIyku;

® 11 YNPOLLEHHOWN KannubpoBKK | BbINONHUTE 3 U3MepeHuUA
TRL-nepembl4KM € ogHMM 0b6WwMm nopTom (Tononorua
"3Be3na");

® AN1A YNPOLLEHHOM KaAnbpoBKu Il BbInonHUTe 2 n3mepeHus
TRL-nepembl4KK ABYX Nap HE CMEXKHbIX NOPTOB.

B cTpoke cocToAHMA aHanu3aTopa BO BpemMA W3MeEpeHus
oTobparkaerca coobuieHne Kanubposka.... Mo 3aBeplLUeHUtO
M3MEepPEeHMA B 1€BOM YaCTN KHOMKM CTAaBUTCA OTMETKa.

MPUMEYAHUE — Mocne 3aBeplueHns ABYX U3MEPEHUI HAANUCh
Ha OCTaBLUEMCA NPOrpaMMMPYEMOMN KHOMKE WM3MEHUTCA Ha
(oNUKMOH.), YTO O3HAYaeT, YTO ANA YNPOLEHHON KaNUOPOBKMU
6b1710 BbIMOAHEHO AOCTAaTOYHOE KONMYECTBO U3MEPEHUN.

SENS:CORR:COLL:TRLT

N3mepsaer mepy "TRL nepembluka" mexay

YKa3aHHbIMW MOPTaMM.

MopT 1

MaopT 2

MopTt 3

MopT 4

BoinonHuTe  mamepeHue  KanubposouHon  mepbl  TRL-
OTpaaTenb, HaXKaB NPOrpamMmMHYI0 KHONKY OTpaXx.

[anee ona yeTblpex nap NOPTOB NOBTOPUTE CeayloLLeE:

® npucoeanHuTe KanmbposouHyto mepy TRL-oTpaxkatenb K
n3MepuTeNIbHOMY NOpPTY h;

® BbIMNONHUTE  M3MEpeHue, Haxas
NporpammHyto KHonky Mopt n.

COOTBETCTBYHOLLYIO

B cTpoke cocToAaHMA aHanu3aTopa BO BpPemMA WU3MeEpeHUus
oTobparkaerca coobuieHne Kanubposka.... Mo 3aBeplLUeHUtO
M3MEepPEeHMA B 1€BOI YaCTN KHOMKM CTAaBUTCA OTMETKa.

431



SENS:CORR:COLL:TRLR N3mepsaeT mepy "TRL oTpaxkeHune" ans ykasaHHoOro

nopra.

TRL MuHHarp

| 05CK120-150

1-2 MuH. Harp.

1-3 NwH. Harp.

1-4 NMwH. Harp.

2-3 NMuH. Harp.

2-4 NMun. Harp.

34 MwH. Harp.

4 1-2 Mwn. Harp. *

1-3 {onw4oH. )

BoinonHute  u3mepeHue  KannmbposoyHon  mepbl  TRL-
NnHUA/HarpyskKa (nnHUO mexay Kaxkaomn napoi
M3MEPUTENbHbIX MOPTOB WAM HArpysKM K Kaxkaomy nopTy),
Ha<aB NPorpaMMHyto KHonky JluH./Harp.

[ns aToro gnsa Tpex nap NopToB (MAu AnAa AByx nap B c/iy4yae
YMPOLLEHHON KaNAMBPOBKKM) NOBTOPUTE CneaytoLee:

® 019 Ka/IMBPOBKM C MOSIHbIM HabopoM KanMBpPOBOYHBIX
Mep BbIMNOJIHUTE LWEeCTb U3mepeHuit TRL-AuMHUA/HarpysKka
(nMHMIO Mexkay Kaxkaon napoi UamepuTesbHbIX MOopPToB
WA HArpy3Ku K Kaxkaomy nopTy);

® 019 YNPOLLEHHOM KannubpoBKK | BbINOAHUTE 3 M3MepeHuUA
TRL-"MHUA/HArpyska [anAa Tex e MopToB, KoTopble
MCNONb30Banncb  anAa  mamepeHnint  TRL-nepemblyKm
(oTmeyeHbl 3Be3404KOM HA MPOrPaMMHbIX KHOMKAaXx);

® 117 YNPOLLEHHOM KaNnbpoBKHK Il BbInonHUTE 2 n3mepeHus
TRL-nuHua/Harpy3ka TRL-nuMHuMA/Harpyska pns Tex ke
NOPTOB, KOTOPble UCNO/Ib30BaINCL ana mameperHnin TRL-
nepemblykn. Ob6paTtuTe BHMMAHWE, 4YTO 3BE3L0YKM He
MOTYT CNYXKUTb NOACKa3KoM!

B cTpoKe cocTosiHMA aHanM3atopa BO BpPemMsA M3MepeHus
otobparkaerca coobuieHne KanubpoBKa.... M0 3aBepLUeHUtO
M3MEPEHMSA B 1€BOI YaCTN KHOMKM CTaBUTCA OTMETKa.

MPUMEYAHUE — Mocne 3aBeplueHns AByX MU3MEPEHUN HAANUCb
Ha OCTaBLIENCA MNPOrPaMMMUPYEMON KHOMKE W3MEHMUTCA Ha
(ONUWMOH.), YTO O3HaYaeT, YTO ANA YNPOLLEHHON KanubpoBKM
6b110 BbINOJIHEHO AOCTATOMHOE KONMYECTBO U3MEPEHUN.

SENS:CORR:COLL:TRLL N3mepaeT mepy "TRL nnHua" mexay yKasaHHbIMMU

nopTamum.

MPUMEHTE

[Ons 3aBepweHns KanuMbpOBKM HAXMUTE MNPOrpammHyto
KHONKy MpumeHuTb.

3TO aKTMBMpYeT npouecc pacdera Tabauubl KannbpoBOUHbIX

KOO PUUMEHTOB U cOXpaHeHus ee B nNamaTu. TakxKe 6byaer
aBTOMATMYECKM BKItOYEHA PYHKUMA KOPPEKLUMM OWNOOK.
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SENS:CORR:COLL:SAVE PaccumTbiBaeTt KaNMbpoBOYHbIE
KO3 PUUMEHTbI M BKIKOYAET KOPPEKUMIO
OLINOOK.

SENS:CORR:COLL:SIMP:SAVE PaccunTbiBaet KanmbpoBoYHbIe
KOO PUUMEHTBI M BKIKOYAET KOPPEKUMIO

OWNDBOK ANA YNPOLLEHHOM KanMbpoBKM.

Echn TpebyercA OTMEHUTb pes3ynbTaTbl U3MEPEHUAa Mep

or
‘ Hena ‘ HaXXMWUTe NPOrpamMmMHYI0 KHOMKY OTMeHa.

[laHHaA KHOMKA He OTMEHSEeT CyLLecTBYIOLWLYIO Ka/JMbpPOBKY.
Echn TpebyetrcA OTMEHWUTb CYLLECTBYHOLLYIO KanMOPOBKY —
OTK/IOUMTE QYHKLMIO KOppeKumun owmnbok (cm. n. OTKAOYEHME
KOppeKkummn owmnbok).

SENS:CORR:COLL:CLE Ounwaer [JaHHble UW3MepPeHUn KanmbpoBOYHbIX
mep.

NPUMEYAHUE MpoBepuUTb COCTOSIHWE KaNMOPOBKM MOXKHO B CTPOKe
COCTOAHUA KaHana (cm. n. O606LIEHHbIN CTaTyC KOpPPEeKLuMU
oWwnbOK) M B CTpoKe cocTtosHuUs rpaduka (cm. n. Cratyc
KOppeKLumMn ownboK rpadmka).
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Multiline onuua TRL Kannbposku

NMPUMEHAHUE foctynHocte  TRL KanubpoBKM 3aBUCUT OT  MOZenu
aHanusaTtopa (cm. n. Cepum npubopos).

YacToTHbIM anana3oH TRL KannbpoBKM MOXKET npeBblwaTb Anana3oH pabounx YyactoT
MCMONb3YEMbIX KaIMBPOBOYHbIX Mep. B 3TOM ciyyae MOXKET NPUMEHATLCA OAMH U3
[ABYX METO0B:

® pa3zeneHne YacTOTHOroO AMana3oHa KasIMbpPOBKM Ha OTAENbHbIe NO4AMANa30HbI €
MCNONb30BaHMEM B KaXAOM W3 HWUX OTAENbHOW Ka/MBpOBOYHOM Mepbl.
Ucnonb3aytoTcs TRL-AMHMKM PasnMYHOM AO/IMHBI, @ B CaMOM HM3KOYaCTOTHOM
AnanasoHe — cor/lacoBaHHaA Harpyska. O6uwan nosoca YacToT BCeX Mep AO0KHA
NMOKPbIBaTb BECb YaCTOTHbIM AManasoH KanubpoBkM (cm. n. PaclwuvpeHue
OManasoHa YacToT KaanMbpoBKM C MCNONb30BAHNEM MOAKAACCOB);

e ycnonb3oBaHne Multiline onumn TRL — KanubpoBKM, B KOTOPOM TaKkKe
MCMNONb3YETCA HECKONIbKO IMHUIM PA3/IMYMHOM AJINHbI, HO MPW 3TOM M0JI0Ca YacToT
He pasfensercs Ha nopgamanasoHbl. Bmecto 3TOro Bce SIMHUM MCMONb3yHOTCA
O[HOBPEMEHHO BO BCEW NON0CE KaANOPOBKM.

Ob6blyHaa KannbposBka TRL ¢ pasgeneHMem 4acTOTHOrO AMana3oHa MCNOJb3yeT AnA
Ka)K[A0W YaCTOTHOM TOYKM TONIbKO 0gHY mepy TRL-nnHuMA (coBmecTHO ¢ mepamu TRL-
nepemblyka n TRL - oTpaxKaTtens).

Multiline onuma TRL KannbpoBKM UCNONb3yeT ANA Ka)KAOM YACTOTHOM TOYUKM
HeckonbKo TRL-AMHMIA. U3BbLITOYHOCTb MX WM3MEpPEHUI MO3BONAET KaK PaCLUMpPUTb
YaCTOTHbIA AManasoH, Tak M MOBLICUTb TOYHOCTb KanubpoBKW. KonmyectBo NUHUM
Pa3/IMYHON OJINHBI AONXKHO ObITb HE MmeHee Tpex. Yem Honblue NNMHUI UCNoNb3yeTcs,
TEM BblILLE TOYHOCTb.

[Ns MCNONb30BaHUS HECKO/IbKUX NIMHUIK B MNpoueaype KanubpoBKM MUCNONb3yhTe
METOo/, Ha3zHayeHMA MepamM MOAKNACCOB, KaK U npu obbiyHoM TRL Kannbposke (cm.
Knaccbl KannbpoBoYHbIX Mep). B oTaMuMM OT MeToaa pasaeneHus 4acTOTHOro
Anana3oHa Kanmbposku ana Multiline onunn He Tpebyetca onpeaeneHne YacToTHbIX
npeaenos KanubpoBOYHbIX Mep.

B Tabnuue HMKe NOKAa3aHbl PA3NMuMA NPU 3aNO/IHEHMM JaHHbIX B pefakTope
KOMMNNEKTOB KanMbpOBOYHbIX Mep mexagy obbiiHoM  TRL-Kanmbposkon m
Kanubposkoi ¢ Multiline onuuer.
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Kanu6posouHas JaHHble B peaKToOpe KOMN/IEKTOB Ka/IMBPOBOYHBbIX Mep

mepa TRL Multiline TRL
OnopHaa AauHua 1. Tun: Npmy//IMHKA. 1. Tun: Npmy/INHKA.
AU NepemblyKa
2. Fmin n Fmax yacToTbl. 2. 3apeprKkal.
3. 3agepskkal. 3. Knacc: TRL /lun/Harp wnau

TRL-nepembliu.
4. Knacc: TRL-nepemblu.

Obuiee KONMYECTBO JIMHUN -
JInHnsa 1. Tun: Npmy//IHna He meHee 3.

2. Fmin v Fmax yactoTbl

3. Knacc: TRL Jlun/Harp.

CornacosaHHas 1. Twn: HarpyskKa. 1. Twn: Harpyska.
HarpyskKa
(onumnoHanbHoO) 2. Fmin 1 Fmax yactoTbl. 2. Knacc: TRL-/luH/Harp.

3. Knacc: TRL-/lnH/Harp.

OTpaxaTtenb 1. Tun: K3 uan XX.
2. Fmin 1 Fmax yacTtoTbl.

3. MapameTpbl MOAENN, MO3BONAIOLLINE BbIMNCAUTL $a30BbIN
OTK/JIMK C TOYHOCTbIO A0 #90°.

4. Knacc: TRL-oTpa.

NMPUMEYAHUE — 3apeprkKa AnAa KOaKCUanbHbIX IMHUA paBHa L/v, roe L - aamHa
JIMHWUK, @ V - CKOPOCTb BOAHbI B IMHMUM (2,9979--108 m/c).

Onsa Toro yto6bl Multiline onums TRL KannbpoBKM HBblna AOCTYNHa, 3apaHee Bbibepute
npeaonpeaeneHHbI UAN Co34anTe N OTPEAAKTUPYNTE NOJIb30BATENbCKUN KOMMNEKT
KannbpoBoYHbIX Mep, coBmecTumbI ¢ Multiline onuymeit. B aTom cnyyae BKAtoYeHMe
Multiline onumn npounssoantcsa B meHto TRL KannbpoBKU, Kak NOKa3aHO HUXKeE.
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Ons  BKAOYEHMA/OTKNOUYEHMSA Multiline onuuu  TRL
KanubpoBKM, HaXMUTe nporpammHyto KHonky Multiline
meToa,.

2-nopT TEL kan.

SENS:CORR:COLL:METH:TRL:MULT BKN/OTKN onunto Multiline ana TRL
KanmbpoBKu.
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PacwunpeHue gnanasoHa 4actot KanMGPOBKM C ucnosibsoaHnem
noaknaccos

Echn Tpebyemblin 4aCTOTHbINM AMana3oH KanmMbpoBKM NpeBbIWAeT AMana3oH paboumx
YacTOT HEKOTOPbIX Ka/JIMBPOBOYHbLIX Mep, MWCMOoNb3yihTe MeToh pa3bueHua Ha
HECKO/IbKO HemnepeceKarLmxca noaamManasoHoB, C MCNOb30BAaHUMEM B KaxKAOM U3
HUX OTAE/NbHOW KafIMbpoBOYHOM Mepbl. B Kaxkaom noaamanasoHe ucnonbayercsa TRL-
NNHUA/HArpy3Kka C OT/INYAIOLLENACA AJINHOM, AN KOTOPOM [AO0NMHO BbINONHATHCS
ycnosue pasHoctm $pa3 ot 20° go 160° mexay Hen M ONOPHOM /IMHMEN, KOTopoe
onucaHo B n. AsyxnoptoBaa TRL KannbpoBKa. B camom HM3KOYACTOTHOM AuanasoHe
MCNONb3YeTCA COrnacoBaHHaA Harpyska. Ob6uwas nosioca 4acToT BCEX Mep [AOJIKHa
NOKPbIBATb BECb YAaCTOTHbIM AMana3oH Kanmbposkm 6e3 nponycKos.

[na paclwmpeHns 4acTOTHOro AManasoHa KanuvbpoBKM nporpammHoe obecrneyeHune
aHanun3aTopa No3Bo/AeT UCNONAb30BaThb 40 BOCbMU Mep. Kaxkaasa u3 atux mep byaer
NPUMEHATLCA ANA U3MEPEeHUd B npedenax CBOMX YacCTOTHbIX rpaHuu,. Mcnonbayiite
[ANA 3TOTrO [1Ba MEXaHM3Ma yrnpaBaeHUA KOMMNIEKTaMKN KanMbpPoBOUHbIX Mep:

® Ha3Ha4YeHWe YacTOTHbIX rPaHUL, KainbpoBoYHbIM Mepam (cm. n. OnpegenexHve
KaJIMBPOBOYHbIX Mep);

® Ha3HaYeHMe KNaccoB KaNMBPOBOUYHbIX MepP C BO3MOXHOCTbIO OTHEeceHuA [0 8
KaNMBPOBOUYHbIX MEP K OAHOMY K/laccy, Tak Ha3blBaeMbIX NOAKAACCOB Mmep (cm. .
Knaccbl KannbpoBoYHbIX mep).

Mepen KanuMbpoBKOW BbINOMIHUTE OMWCAHHOE Bbllle pasdefeHue [Avanas’oHa
Ka/MBPOBKM Ha MOAAMANa30oHbl U Ha3HauYbTe KaXKAOMY U3 HUX OTAeNbHY0 TRL-AnHMIO
B PeAaKTOpPe KOMM/IEKTOB KaIMbPOBOUHbIX Mep.

NPUMEYAHUE Mpn HasHayeHun AByx wmnm bHonee noaKNaccoB OAHOMY
Knaccy  KanmbpoBOYHbLIX Mep  MEHK  KalnbpoBKM
M3MEHAETCA: NPOrpamMMmMHaa  KHOMKa W3MepeHnsa Mepbl
3aMEHSAETCA Ha NPOrpPaMMHYI0 KHOMKY, KOTOPaA OTKPbIBAEeT
MEHI0 NOAKNACCOB, coAeprKallee CMCOK BCEX Mep AAHHOro
Knacca.

Mpumepbl MICNONBb30BAaHUA 3TOrO MeToda npuseeneHsl B Nn. [Tpyumep MCNo/sIb30BaHUA
nogxknaccos 8 TRL kanmnbposke n MNpumep NCNoab30BaHMA NOAKAACCOB B Ka/iMbpoOBKe
CO CKO/1b3ALLEN Harpy3Kom.
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Mpumep ncnonbzosaHmna nogrnaccos B TRL Kannbposke

NMPUMEHAHUE foctynHocte  TRL KanubpoBKM 3aBUCUT OT  MOZenu
aHanusaTtopa (cm. n. Cepum npubopos).

[anee npusegeH npumep TRL KannbpoBKM C Mcnonb3oBaHMeM Habopa mep, B
KoTopom Knacc "TRL-J/IuH/Harp" coaeput 3 noaknacca:

e Lowband — TRL-Harpy3Ka;
e Line2 — TRL-nnHuA 2;

e Line3 — TRL-nnHMA 3.

1-2 Ml Harp. [ns nepexoAa B MEHIO MOAKNACCOB HAXXMMUTE NMPOrpammHyHo
05CK120-150 KHonKy 1-2 JIuH./Harp. KHoMKa AocTynHa, eciv nogxaaccbl
CYLLLECTBYIOT.
nf;':g:ﬁgl | MopgkntounTe K nopTam B St06OM mopsaaKe mepbl "Harpyska",
"nmHna 2", "nmHua 3" ©n BbINONHUTE M3MEPEHME, HaXKaBs
COOTBETCTBYHOLLNE UM MPOrPaMMHbIE KHOMKMW.
Mogknacc 2
Line2 B CTPOKe COCTOAHMA aHanM3aTopa BO BPEMA M3MepeHuA
oTobpaxkaerca coobueHne KanubposKa.... Mo 3aBeplueHUto
I M3MEepPEHMA B 1€BOM YaCTN KHOMKM CTaBUTCA OTMETKa.
Line3
Ecnrn  amanasoHbl 4acToT ABYX Mep nepecekatoTca, To B
Wabopriatsin AManasoHe nepeceyvyeHnsn, UCNOb3yHTCA M3MEPEHUs Mepbl,

KoTopas bbl1a usmepeHa nocneaHen.

Ana pononHutenbHoW WHPOPMaUMM O AManasoHe 4YacToT
KaX[4oN mepbl, B KOTOPOM Y4YUTbIBAIOTCA €€ M3MEPEHUs Mpu
KannMbpoBKe, HaXKMUTE NPOrpaMMHy0 KHoMKy UHGopmaums.
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WmonbsyeTca B MPUMEHAETCA K AWaNasoHy -

1-2 Mwn. Harp. BEIUMCTEHMAX HaumenosaH1e Mepsl Emi | — D

Mogknacc 1 | v Lowband 300 kM 80,2745 M

Moaknacc 2 | v Line2 3600165 Ty BImu

Moaknacc3 | v Line3 720.273MML 3,600165 MMy

Mogknacc 4 |

Moaknacc 5 |

Moaknacc & | 57

4 [ b

PucyHok — MHbopmauma 06 nsmepeHmnax KaiMbpoBOYHbIX Mep
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Mpumep ncnonb3oBaHNA NOAKNACCOB B KaIMBPOBKe CO CKOMb3ALLE
HarpysKkoi

B sTtom npumepe paccmaTtpuBaetcA KanmbpoBKa C MCNONAb30BaHMEM Habopa
KanubposoyHbix mep 85054B, B KoTopom Knacc "Harpyska" coaeput 3 noagknacca:

¢ Lowband — ¢pu1KcnMpoBaHHAsA HM3KOYACTOTHAA HarpysKa;
e Sliding Load — ckonb3swan HarpysKa;

¢ Broadband — ¢p1KcnpoBaHHan WMPOKONOOCHAA HArpysKa.

ﬂ,]’lﬂ KaJ'IM6pOBKVI MCNONIb3YHOTCA TOJIbKO NEpPBble ABE MeEPbI.

[lna nepexoda B MEHIO MOAK/IACCOB HAXXMWUTE MPOrpammHyto

MopT 1Harp.
850548 KHonKy Harp. KHonKa gocTynHa, ecnv NoAKAacchl CyLLeCTBYHOT.
Mopkntounte K nopty 1 mepbl  "duUKCcMpoOBaHHaA
nf;':g:ﬁgl HM3KOYACTOTHAA Harpy3Ka" u "CKoNb3ALLaA HarpysKa" B N06OVA
NOCNeAOBaTENbHOCTM U BbINONHUTE U3MEPEHME, HaXKaB
COOTBETCTBYHOLLME UM MPOrPaMMHble KHOMKMU:
Mogrnacc 2
Sliding Load ¢ NMopknacc 1 (Lowband) - ann N3IMepeHns
HWU3KOYACTOTHOIO AMANa3oHa;
¢ Nogknacc 2 (Sliding Load) — ans nsmepeHns cKosb3sLen
Harpysku. lMpoueaypa M3MepeHUa CKONb3ALLEN HarpysKu
nogpobHo onucaHa B N. Mcnonb30BaHWE CKOJb3ALLEN
Harpysku B Kanmbpoeke.
B cTpoke coCTOAHMA aHanu3aTopa BO BPemMA W3MeEpPeHUs
oTobparkaetrca coobuieHne KanubposkKa.... M0 3aBepLUeHUtO
N3MEpPEHUs B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.
Echrn  amanasoHbl 4acToT ABYX Mep nepecekatoTca, To B
MHbopMaLma

AManas’oHe NepeceyeHnsn, UCNOb3yTCA M3MEPEHUS MEpbI,
KoTopasa bblna M3mepeHa nocnegHen.

Onsa pononHutenbHon wWHPOpMaUMM O AMana3oHe YacToT
Ka)XAOW Mepbl, B KOTOPOM YYMUTbIBAIOTCA €e M3MEPEHMA MNpu
KaNMbpoBKe, HaXKMUTe NporpammHyto KHonky UHpopmaums.
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- - MonbsyeTca 6 " MPMMEHAETCA K AWMaNasoHy »
. AMMEHOEIHWE M —
opT 1harp BBIHMCNEHMAN epbt Emin | Fmax |_|
Moaknacc 1 | Lowdband 100 kMy 1.980073 'y
v

Moaknacc 2 Sliding Load 2.0250775 Mu 9Ty
Broadband

Moaknacc 3

Moaknacc 5

Moaknacc 6
1 \:| F

PucyHoK — UHpopmauua 06 namepeHnax KambpoBOUYHbIX Mep

|
|
Moawnacc 4 |
|
|
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KannbpoBKa B BOIHOBOAHOM TPaKTe

AHanusaTop noAZep:KUBaeT caeaylowme MeTodbl Ka/MbpoBKM B BOJIHOBOAHOM
TpaKTe:

L KaI'IM6pOBKVI HOPpMa/n3alunm oTpaxXKedna nin Hopmaaumsaunm nepesadu;

e NoJ1Haa ogHonopToBaa Kasnnbposka (SOL);

® 0/IHOHANpPaB/IEHHaA ABYXNOPTOBAs KaiNbPOBKa;

® N0/IHAA ABYXNOPTOBAsA KaJIMOPOBKaA;

® N0/IHAA TPEXNOPTOBAA KAaNNBPOBKA;

® N0/IHAA YeTbIPEXNOPTOBAA KAIMOPOBKA;

e npyxnoptosaa TRL KannbpoBsKa;

TpexnopTtoBasa TRL KannbposKa;

e yeTbipexnoptosaa TRL KannbposKa.

AHanus3atop noAdep)mMBaeT Mepy TunNa CKOMb3AWAA HArpyska COBMECTHO C
yKa3aHHbIMW KannbpoBkamu, Kpome TRL.

Kan M6pOBKa B BO/IHOBOAHOM TpPaKTE MUMEET cnegytouimne ocobeHHoCTH:

® CYCTEeMHOe CONpPoTUBAEHNE aHann3aTopa Z0 fONKHO ObITb YCTAaHOBNEHO PaBHbIM
1 Q. B onpeaeneHnn BONHOBOAHOIO Habopa KaNMOPOBOYHbIX MEpP 3HAYEHMUN
BO/THOBOrO COMPOTMB/IEHMA CMELLEHMA U MMNEAAHC HArpy3KkuM TaKXKe O0/KHbI
6bITb paBHbIMK 1 Q (CM. N. YCTaHOBKA CUCTEMHOro nmneaaHca Z0);

e B BO/IHOBOAHOM KannbpoBke BmecTo napbl mep XX u K3 ucnonb3yerca napa
cmeuleHHbIXx mep K3, kak npasuno 1/8\0 u 3/8A0, rae A0 — A/iMHA BOJIHbI B
BOJIHOBO/ZE Ha CpeaHel YacToTe.

- Mpu KanMbpOBKE B BOTHOBOAHOM TpPaKTe OAHOWM U3 ABYX Mep
1/8 Offset Short OONXeH ObiTb HasHayeH Knacc "XX" (ecm. n.  Knacchbl
KannbpoBoYHbIX Mep). Ha nporpammHoi KHonke XX noasutca
COOTBETCTBYHOLW,AA HAAMMUCD.

K3
3/3 Offset Short
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KaI'IMGPOBKa MOLWHOCTH NOpPTOB

AHanusaTop NOAAEPXKMBAET MOCTOAHHbLIM YPOBEHb MOLWHOCTM Ha  nopTax
aHanNM3aTopa, C TOYHOCTbIO YKAa3aHHOM B TEXHWYECKUX XapaKTepUCTMKax. YpPOBEHb
MOLLHOCTU CTUMYNUPYIOLLErO CUrHana MOXKeT 6biTb YCTaHOBAEH MOJib30BaTeNemM B
npeaenax Mexay MMHUMaNbHbIM U MaKCMMa/lbHbIM YPOBHEM NacnOPTHOM BbIXOAHOM
MOLLHOCTU Npubopa.

3aBoacKaA KanmMbpoBKA MOLWHOCTM HA MOPTax aHanM3aTopa BbINOJIHAETCA MO
NJOCKOCTU MNOPTOB aHanu3atopa. [pyM NOAKNIOYEHUMU UCCIeAyeMOoro YCTPOMCTBA
MCNONb3YeTCA W3MepUTe/sIbHaA OCHacTKa, obnagatowas notepamn. Kannbposka
MOLLHOCTU U3MEpPUTENIbHbIX MOPTOB NpeAHa3HaYeHa A41A YCTAaHOBKM TOYHOrO YPOBHA
MOLLHOCTK Ha Bxoae NY c yueTom noTepb B U3MepUTENbHOM OCHACTKe.

. ® ° ° o B
i i 3apogrkan
kannbpoexa

- [ (i MOLHOCTH
!

Hoean kanwbpoeka
MOLLHOCTH

PucyHok — KannbpoBKa MoLWHOCTH

KannmbpoBKa MOLLLHOCTM NOPTOB OCYLLECTBASAETCA BHELUHUM M3MEPUTENEM MOLLHOCTU
Ha U3MEPUTENIbHbIX MOPTaX, K KOTOPbIM NOAKAOYAETCA UCCAedyemMOoe YCTPOMUCTBO (CM.
PUCYHOK HUKe). Mocne 3aBeplueHna KaiMbpoBKM MOLLHOCTM NOPTOB aBTOMATUYECKU
BK/IHOYAETCA KOPPEKLUMA MOLLHOCTU NOPTOB. B AanbHeENILEM KOPPEKUMA MOXKET 6biTb
OTK/IIOYEHA UWN BKAKOYEHA NO HEOHXOAMMOCTH.
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PucyHok — KannmbpoBKa MOLLLHOCTM C MOMOLLbIO BHELLIHErO U3MEPUTENA MOLLHOCTH

NMPUMEYAHUE Echn npu noaknoveHnn um3mepuTena  MOLLHOCTU K
M3MepuTeNbHOMY MOPTY WCNONb3yeTcA ajantep WAu
apyroe  gononHutenbHoe — obopyaoBaHue, notepm,
BHOCUMMble agantepom nnm OOMONHUTENbHbIM

obopygoBaHMEM, MOFYT KOMMEHCMPOBATLCA YHKUMEN
KOMMEeHcaLmm noTeps.

KaJ'IM6pOBKa MOLWHOCTN NOPTOB NPOBOANTCA ONA KAaXKO0ro nopta N KaxKaoro KaHaszia B
OTAENbHOCTH.

NPUMEYAHUE CocToAaHMe KOppeKUUM MOLLHOCTU MOPTOB UHAMUMPYETCA B
CTPOKE COCTOAHMA Kaxpgoro rpaduka (cm. n. CTpoka
cocToaHuA rpadurKa), U B CTPOKE COCTOAHMA KaHana (cm. n.
CTpOKa COCTOAHMA KaHana).

Ta6bnuua KomneHcauum noTepb

DyHKUMA KOMMNEHCaUUM NoTepb NpeaHasHayeHa AN KOMMNEHCaUUM HexKenaTenbHbIX
NoTeEpPb MeXAy U3MEPUTENEM MOLLHOCTU U KanubpyembiMm U3MEPUTE/IbHBIM NOPTOM
B  npouecce KaAuMbpoBKM  MOLWHOCTW. [oTepwn, KoTopble  HeobxoauMOo
KOMMEHCUpOoBaTb 3aAatoTca B Buae Tabauubl. Tabnuua copeput aga cronbua:
YyacToTa U NoTepu (CM. PUCYHOK HUXKe).
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YacToTa MaoTepu

1 300 kI, 0,186
2 1Ty, 0.206
3 21Ty 0.4 06
4 3y 0.50b

PucyHoK — MNpumep Tabanubl KOMNEHcaunmn noTepb

3HayeHMA NOTepb B MPOMEXKYTOUYHbIX YaCTOTHbIX TOYKaX WHTEPMOAMPYIOTCA MO
NIMHEMHOMY 3aKOHY. Tabnuvua KomneHcauumy noTepb 3a4aeTca AN Karkgoro noprta B
OTAEeNbHOCTM.

NMPUMEYAHUE Ona KomneHcaumn notepb AaHHaa PYHKUMA A0KHa ObiTb
BKAOYEHa, M Tabnmua p[onkHa ObITb 3amo/siHeHa Ao
KaNMBPOBKM MOLLLHOCTM.

PepaktupoBaHue Tabaunubl KOMneHcauum noTepb

Ona pobaBneHMA HOBOW CTPOKM Tabnuubl KommneHcauuu
Mopt 1 NnoTepb HaXKMUTE NPOrPaMMHbIE KHOMKMU:

KoMneHc, noTeps

KanubpoBka > Kannbposka mowHoctn > KomneHc. notepb >
NobasuTs [Dob6aButb

HoBasa cTpoka p,06anIFIETCF| nocne Bbl[l,el'IeHHOﬁ CTPOKW.

[ns yaaneHus BblAENEHHOW CTPOKM HaXKMUTE MporpammHble
KHOMKMU:

YoanuTe

Kannbposka > KannbpoBka mowHocTn > KomneHc. notepb >
Ypanutb

OUNCTHTE | ﬂ,/’lﬂ OYMCTKM BCEMN TaGI'IMLI,bI Ha*XXMUTE NporpamMmmHblie KHOMKU:

Tabnuy noTeps

Kannbposka > KannbpoBka mowHocTn > KomneHc. notepb >
Ouuctutb Tabnuuy notepb

SOUR:POW:PORT:CORR:COLL  3anwucbiBaeT nnu CYUTbIBAET Tabnuuy
:TABL:LOSS:DATA KOMMeHcaunm notepb, UCMOb3yeMyto BO Bpems
KaMbpPOBKM MOLLHOCTMU.

N %
CoxpariTs Ona coxpaHeHuAa Tabauubl Ha ancke B ¢anne *.LCT HaxxmuTte
Tabnuuy noTeps NPOrpamMmmHble KHOMKMU:
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Kannbposka > KannbpoBka mowHocTn > KomneHc. notepb >
CoxpaHutb Tabauuy notepb

MMEM:STOR:PLOS CoxpaHsaeT Tabauuy KommneHcauuu notepb B ¢aine ¢
33J@aHHbIM UMEHEM.

YT10bbI 3arpy3ntb Tabauuy ¢ amcke mns damna *.LCT Haxkmute

Jarpys|Te
Tabnuuy noTepe NPOrpaMMHble KHOMKMK:
Kannbposka > KannbpoBka mowHocTM > KomneHc. notepb >
3arpy3uTtb Tabnuyy nortepb
Mepemelwtanacb nNo Tabnumue C NOMOLLbIO KAABULI HAaBUraLmm,
BBEAMTE 3HAYEHMSA YacTOTbl U MNOTEPMU.
MMEM:LOAD:PLOS 3arpy:kaet Tabaunuy KomneHcaumMm notepb M3 danna c
334aHHbIM UMEHEM.
KoMPEHCaLMS BkntounTte ¢yHKLUMIO KOMNEHcauMmM noTepb NPOrpamMmmHbIMU
OTkn, KHOMKamMu:

Kannbposka > KannbpoBka mowHocTM > KomneHc. notepb >
KomneHcauyusa

SOUR:POW:POR BK/1/OTK/T yHKUMIO KOMMEHCALMN NOTEPb, UCNONb3YEMON BO
T:CORR:COLL:TA  Bpems KannbpoBKM MOLLHOCTU.
BL:LOSS

MopaaoK KannbpoBKM MOLLHOCTM NOPTOB

MoaKNouYNTE N HACTPONTE U3MEPUTE/Ib MOLLHOCTM KaK yKasaHo B N. HacTpoiika
M3MEPUTENA MOLLHOCTU. [logKntoumTe U3IMepuTenb K OAHOMY W3 MOPTOB U
BbIMOJIHUTE KaNMOPOBKY KaK OMWCAHO HUKe. 3aTeM MNOBTOPUTE KanubpoBKYy And
OCTaBLUMXCA NOPTOB.

Bbibepute HOMep Kanubpyemoro nopTa MNporpamMmHbIMU
RE&S NRP-Z KHOMKamMu:

Kanubposxa Moy

Kannbposka > Kannbposka mowHocTu > Bbibpatb nopt
BelGpaTte nopT
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S YCTaHOBUTE HY/b M3MEPUTENA MOLLHOCTU (pekomeHayeTcs)
W3M. MOLLHOCTM MPOrpamMmMHbIMU KHOMKAMMU:

KannbpoBka > KannbpoBka mowHocTM > YcTaHoBKa "0" mnam.

MOLLUHOCTU
SYST:COMM :PSEN:ZERO YCTaHaBAMBAET HY/Ib U3MEPUTENA MOLLLHOCTMU.
NMPUMEYAHUE N3ameputenb MOLLHOCTU MOXKeET OCTaBaTbCA MOAKNHOYEHHbIM

K MNOpPTY, TaK KakK BO BpemMA YCTAaHOBKU HYANA BleO,CI,HOl‘;I
CUIrHan NOPTa OTKZIKOYAETCA.

[ns ocywectBneHna KaMbpoBKM MOLLHOCTU NMOPTa HaXKMUTE
NPOrpaMMmMHble KHOMKMU:

‘ KanubpoBaTe

Kannbposka > Kannbposka mowHoctu > Kaanbposartb

SOUR:POW:PORT:CORR:COLL OcyuwectBnaer n3mepeHume MOLLHOCTH
YKa3aHHOro nopTta C MOMOLWbIO M3MepuUTensa
MOLLHOCTMH.

447



NPUMEYAHUE Mocne OKOHYaHMA UMKNAA Ka/JIMOPOBKM aBTOMATUYECKM
BKNOYAETCA KOPPEKUMA MOLLLHOCTM NopTa.

KoppeKuua mowHocT1 nopTa

KanuBposka mow ﬂ,l’lﬂ BKI'HO‘-IEHVIFI/OTKI'II-O‘-IGHMH KOppeKUnN MOLWHOCTKN MNOpPTa
R&5 MRP-Z HaXXMUTE NPOorpammHbie KHOMKU:

| Kanubposka > Kannbposka mowHoctu > Koppekuusa > [Bka. |

OTKA.]

OTrn.

‘ KoppekLma

SOUR:POW:PORT:CORR BK/1/OTK/1 KOppeKLMIO MOLLHOCTH.
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KannbposKka npueMHUKOB

KannbpoBKka NPMEMHMKOB WCNONb3YETCA TONbKO ANA abCOMIOTHbIX W3MEpPEeHU.
KannbpoBKa NnpnemMHUKOB pa3aensaeTcsa Ha KanmbpoBKy TecToBbIx NnpuemHukos T1, T2,
T3, T4 n onopHbix npuemHukos R1, R2, R3, R4 (cm. n. ABCONIOTHbIE M3MeEpeHUsa).
Mpouenypbl KANMOPOBOK TECTOBbLIX U OMOPHbBIX MPUEMHMKOB OT/IMYAIOTCA.

1. KannbpoBKa TecToBbiX NPUEMHUKOB

MpU M3MEpPeHUN BXOAHOW MOLLHOCTM (cm. N. ABCONIOTHbIE M3MEPEHUsA) YCUIEHUE
OTAENbHbIX MPUEMHUKOB OTKa/IMOPOBAHO B 3aBOACKUX YC/IOBMAX MO MAOCKOCTM
NMopTOB aHANM3aTopa.

¢ o ° o e B
H ! 3asopckan N _E_"l‘ _____ 3a BOACKaRA
I kanmbposka I kanmbpoeka
| MOLLHOCTH : MOLLHOCTH
|
| [ ' |
' : : :
— T
|

“\_____-_! e E
Morepw B Kabene ! " s Morepw B kabene
T
) ° L] o B

T! Port 1
| MNonbzoeaTenboKanA

: kannbpoeka mouwHocTw 1
| :/

| !

| |

e [
~———— W

IMEDHTEND MOLLHOCTH
KDMHEHCHPDEEHHHE

noTepn
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PucyHok — Kannbposka npnemH1KOB

Ha npaKkTMke Heob6XxoAMMO M3MEepPATb MOLLHOCTb Ha MJIOCKOCTU U3MEPUTENbHbIX
NnopToB, 06pPa30BaHHbIX OCHACTKOW AnA noAkawodeHua WY (coeanHUTeNbHbIMU
Kabenamu n gpyrumm uenamm, obnagatowmmm notepamm). Kannbposka NpMeMHUKOB
KOMMEHCUPYET NOTEPU B OCHACTKE WM MO3BOJIAET MNOBbLICUTb TOYHOCTb WU3MEpPEHUs
MOLLLHOCTM Ha U3MEPUTE/NbHbIX MOPTAX.

KannbpoBKa NpPMEMHWKOB OCYLLECTBAAETCA Mogayel Ha Bxoa Kanubpyemoro
M3MEepPUTENbHOro MopTa CUrHana C APYroro MOpTa-UCTOYHWMKA CUrHana. Ons aToro
BbIMNO/IHAETCA COeAMHEHME ABYX NOPTOB NEepPeMbIYKOMN.

[lns NoBbIEHNA TOYHOCTM KaNMBPOBKN NPUEMHMKA, AN NOPTA-UCTOYHMKA OOJIMKHA
6bITb MpeaBapuUTENbHO BbINOJIHEHA KanubpoBKa MowHocTU. Ecam KanmbpoBsKa
MOLLHOCTM  MOPTa-UCTOYHMKA  He  npoBoAunacb, TO  ANA  MNOJAy4YeHusA
yOO0BNETBOPUTE/IbHOTO pesynbTaTa, coeguHuTe pasbem Kanmbpyemoro
M3MEPUTENIbHOTO MOpPTa C Pa3beMOM MopTa MCTOYHMKA Ha /INLEBOM nNaHenu
aHanusaTopa. Mpu 3ToM A4/1A NOPTa-UCTOYHWKA byZeT MCMOoNb30BaTbCA 3aBO/ACKaA
Ka/MbpOoBKa MOLLHOCTMU.
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2. KaanbpoBKa onopHbIX NPUEMHUKOB

B oT/nuMe OT TecToBbiX MPMEMHMKOB, OMOPHbLIA MPUEMHUK W3MepsAET BbIXOAHYHO
MOLLHOCTb CBOEro NOPTa MU UMEET BHYTPEHHEE MOAKNOYEHNE K UCTOYHUKY CTUMYAa.
MosToMy npW BbINOJAHEHUU €ro KanubpOBKM MNOAKIOYEHME K APYromy nopTy-
MCTOYHUKY He TpebyeTca, a HOMep NOPTa-UCTOYHMKA YKa3bIBAETCA PaBHbIM HOMEPY
nopTa ONOPHOro NPUEMHMKa.

NckntoueHnem sBAAKOTCA MOZENIM aHANIM3aTOPOB € NPAMbIM AOCTYNMOM K MPUEMHUKY,
KOTOpble NO3BONAOT NOAKAOYATb ONOPHbIM MPUEMHUK K N106OMY MOPTY UCTOYHMKA.
B aTOoM cnyyae HeE0bXoAMMO yKa3aTb GpaKTUUYECKMIA HOMEP NOPTaA-UCTOYHMKA.

3. O6bwume pekomeHaaLnmn

MNepen KannbpoBKOM HeobXxoAMMO YKas3aTb 3HAYeHWe CMELEeHMA MOLLHOCTMU.
Pe3ynbTaTbl U3MEPEHUA NPUEMHMKOB ByAyT CMELLLEHbI HA 3TO 3HaYeHMUe.

Mocne ocCywecTBAeHUA Ka/MOPOBKM MNPUEMHMKOB aBTOMATUYECKU BK/OYAETCA
KOPPEKUMA MNPUEMHMKOB. B JanbHellem Koppekuma MNPUEMHMKOB MOXKET ObiTb
OTK/IIOYEHa W/IN BKIOYEHA NO HEOBXOAMMOCTMW.

KannbpoBKka NpMEMHMKOB MPOBOAMUTCA ANA KaXAOro MOpTa M KaXKAOro KaHana B
OTAENbHOCTH.

NPUMEYAHUE CocToAHME KOppPEeKLUM MOLLHOCTM NOPTOB MHOMUMPYETCA B
CTPOKE COCTOAHMA Kaxgoro rpaduka (cm. n. CTpoka
coCToAHMA rpadurKa), U B CTPOKE COCTOAHMA KaHana (cm. n.
CTpOKa COCTOAHMA KaHana).

MopAaoK KanMbpoBKM NPUEMHUKOB

CoeguHUTE nepemblYKoM Kanubpyembiid M3MEpUTENbHbIA MOPT M MOPT-UCTOYHMK
CUrHana.

Bolbepute Homep Kanubpyemoro nopTa MPOrpaMmmHbIMU
KHOMKamMu:

Kanubposka > Kaanbposka npuemHuKa > Bbibpatb nopt
BribpaTte nopT

2
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Bribpate nopT
2

NMPUMEYHAHUE

CHEWEHME MOLWH,

Bbl6epMTe HOMep MNOopTa-UCTOYHUKA CUIMHasla NpPorpamMmmMmHbIMU
KHOMKaMM:

Kannbposka > Kaanbposka npuemHuKa > MopT UCTOUYHUKA
Mpu KanubpoBKe OMOPHOrO0 MNPUEMHWKA HOMep nopTa-
MCTOYHMKA [O/IKEH COoBNagatb C HOMEpoOM MopTa

NPUEMHMKA, 33 WCKIKOYEHUEM MOJENEN aHa/NM3aTOPOB C
NPAMbIM AOCTYNOM K MPUEMHUKY.

Ona yCTaHOBKM CMELW,EeHMA MOLLHOCTM NpU  KanubpoBKMU

0 aBm NMPUEMHMKA HAXXMUTE NPOrPaMMHbIE KHOMKM:
Kannbposka > Kannbposka npueMHuKa > CmeLeHne MOLLH.
SENS:CORR:REC:OFFS:AMPL YCTaHaBAMBAET UM CYUTLIBAET YPOBEHb
CMELWEeHNs  MOLWHOCTM BO  Bpems
BbIMNOJIHEHUS Ka/IMOPOBKM NPUEMHMKA.
Kanvposars [ns  ocywecTBneHna KannMbpoBKM TECTOBOro MNpPUEMHUKa

TECTOBLIA MpM,

KanubpoBaTe
OMOPHBIA MPM,

KanubpoBaTe
oba npn.

HaXXMUTE NPOorpammHbie KHOMKU:

KannbpoBka > KanubposBka npuemHuka > Kanubposatb
TEeCTOBbIA NPM.

Ons  ocywecTBneHna KanubpoBKM OMOPHOro MNpPUEMHMUKA
Ha*XMWTE NPOrPaMMHbIE KHOMKM:

KannbpoBka > KanubpoBka npuemHuka > Kanubposatb
OMOPHbIN NpM.

[ns ocywWwecTBNeHMA KaZMOPOBKM TeCTOBOrO M OMOPHOrO
NPUEMHNKOB HaXKMUTE NPOrPaMMHbIE KHOMKW:

KannbpoBka > Kannbposka npumemHuka > Kanubposatb 06a
npm.

MPUMEYAHUE — He wucnonb3ynte 3Ty KHOMKY, €cnv pns

TECTOBOTO M OMNOPHOrO MPUEMHUKOB Tpebyercs pasHble
HOMepa NOPTOB-UCTOYHUKOB.
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SENS:CORR:REC:COLL:TCH:ACQ BoinonHAer  Kanubpoeky  TecToBOro
npPUemMHK1Ka 3aaHHOro nopTa.

SENS:CORR:REC:COLL:RCH:ACQ BbinonHAeT  KanMbpoOBKY  OMOPHOro
NPUeMHKWKa 3aaHHOro nopTa.

SENS:CORR:REC:COLL:ACQ BbinosHAET KannbpoBKy NPUEMHMKA ANA
TECTOBOFO W OMOPHOr0 NPUEMHMUKOB
3a/laHHOro nopra.

NPUMEYAHUE Mocne OKOHYaHMA UMKNAQ Ka/JIMOPOBKM aBTOMATUYECKM
BKJ/IHOYAETCA KOppeKUMA MOLHOCTU NopTa.

BKknAouyeHue n oTKAIYEeHUEe KOppeKLuuu npuemMmHUKOB

KanuBposka Ana BK}'HO‘-IEHI/IFI/OTKI'IIO‘-IEHVIFI KoppeKkunn npUemMHHUKa
NpKEMHWES HaXXMUTE NPOrpamMmmHbI€ KHOMKU:

Kanunbposka > KaanbposKka npuemHuKa > Koppekuua > [Bka.
| OTkA.]

Koppekuma
OTrA,

SENS:CORR:REC YcTaHaBAMBaET UAN cumTbiBaeT coctoaHmne BK/1/OTK
KOppeKuMn TeCToOBOro NpMemMHUKa 3aJaHHOro nopTa.
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CKanapHasa KaanbposBKa cmecuTtenei

NMPUMEHAHUE JloCTYMHOCTb CKanApHOW KannBpPOBKM CMecuTenein 3aBucut
OT moaenu aHanumsartopa (cm. n. Cepun npnbopos).
CKanapHaa KannbpoBKa cmecuTenem — Hambosee TOUHbIN MeTon, KanubpoBKM,

MCI'IOJ'Ib3yeMbIl‘;I AnAa UsSmepeHunA cmecutenen B pexnme cMmeleHnAa 4YactoTbl.

CKanapHaa KannbpoBKa cmecutenen Tpedbyer npumeHeHUAa KanmbpoBouHbix mep K3,
XX, Harpyskm n m3mMepuTena MOLLHOCTM (CM. PUCYHOK HuKe). [MoaKkntoueHne wu
HACTPOMKa U3MepUTENA MOLLHOCTM OMMCaHbI B M. HAacTponKa n3amepuTena MOLLHOCTM.

Port 4

PucyHoK — Cxema cKanapHom KanmubpoBKM cmecutenem

454



CKanapHaa KannubposKa cmecuTenen No3BoNSET U3MEPATL:

® napametpbl oTparkeHnsa S11 n S22 B BEKTOpHON popMme;

* napametpbl nepegaymn S21 1 S12 B ckanapHon popme.

N3mepuTenb MOLLHOCTU MOXKET ObITb MOAKAOYEH MO0 K oaHOMY MNopTy, Anbo K
oboum. Ecnm mameputens mowHOCTM Obln nogkawueH K nopty 1, To 6Gyaer
OTKanubpoBaH napameTp nepegaun S21. Ecam usmeputens MOWHOCTU  Obin
NOAKAOYEH K NOpTy 2, To byaeT oTKannbpoBaH NnapameTp nepegaym S12.

MNepen KanubpoBKoM HeobXxoAMMO BbINOAHUTL Caeaylowme npeaBapuUTenbHble
YCTAaHOBKM aHaNM3aTopa: Ha3Ha4MTb aKTMBHbIA KaHaji, YCTaHOBWUTb MNapameTpbl
KaHana (4acToTHbIM AunanasoH, nonocy MY u  apyrue), BbIGPaTb KOMMNEKT
KannbpoBOYHbIX Mep.

NPUMEYAHUE CkanapHaa KannubpoBKa CMecUTeNnen MOXKET OCYLLECTBNATLCA
6e3 cmelleHUa 4acToTbl. PeXum cmelleHMa MOXKeT ObiTb
BK/IIOUYEH TMO3)Ke MNpU U3MepeHUn cmecuTenen. B Takom
CNy4yae yCTaHOBKM 6a30BOro YaCTOTHOIO AManasoHa AO/XKHbI
nepekpbiBaTb YacTOTHble AWana3oHbl MOPTOB B pexumme
cmeweHuns. JaHHbIM cnocob yaobeH, Ho ob6n1afaeT MeHbLel
TOYHOCTbIO, TaK KaK UCMONb3yeT MHTEPNONAUMIO.

Mpoueaypa ckanApHo KannbpoBKM cmecutenei

CranspHas [ns nepexofa K CKansipHOM KaNMBpOBKE CMECUTENEN HAaXKMUTE
NPOrpaMmmHble KHOMKW:

kanubposka
CHMECT

KanubpoBka > KanubpoBka cmecuteneir > CKanapHana
KannbpoBKa cmecumr.

BoifipaTh MopTo Bbibepute nopTbl, HaXkaB Ha KHONKy BblbpaTb nopTbl.
1-2
SENS:CORR:OFFS:COLL:METH:SMIX2 YcTaHaB/MBaeT HoMepa NOPTOB U TUN
KannmbpoBKM "cKanAapHas KanmbpoBsKa
cmecutenen”

HanpaeneHue BbibepuTe HanpasneHue:

MpAMo

e [lpamo
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e PeBepc

e Bce

HanpaBneHune 03HayaeT Hanpas/ieHWe nepeaayr KananbpoBKu.
HanpasneHune onpeaenser nopT MOAKAOYEHUA WU3MepUTens
MOLLLHOCTU: INBO K ogHOMY nopTy, "Mbo oba nopTa.

MopT 1 oTpa,

aa032F

Haxmute nporpammHyto KHonky OTpaxkeHue Mopt N.

Moakntoumte K nopty N mepbl K3, XX, Harpy3sKka Kak NokasaHo

Ha pUCYHKe Bbiwe. [InA Kaxkaoh mepbl BbIMONHUTE USMEPEHUE,
XX Ha*KaB KHOMKK ¢ 0603HaYeHMeM TUNa Mmepbl.
B CTpoKe cOCTOSIHMA aHanu3aTopa BO BPEMS W3MEPEHUN
K3 otobparkaerca coobuweHne KanubposKa... Mo 3aBepLueHUtO
N3MEPEHUNS B IEBOM YaCTU KHOMKKU CTaBUTCA OTMETKA.
Harp. MNoBTOpUTE M3MeEpeHUA oA BTOPOro nopTta.
Broadband
SENS:CORR:OFFS:COLL:OPEN N3mepAaeT KannbpoBoUYHblE JaHHblE Mepbl
"XX", Koraa ¢pyHKUMA CMeLLeHMA YacToTbl
aKTMBHA 421 CKANSAPHOM KaNMBpPOBKM
cmecuTenen.
SENS:CORR:OFFS:COLL:SHOR N3mepsaeT KannbpoBoUYHble JaHHblE Mepbl
"K3", koraa GpyHKUMSA CMELLEeHMA YacToTbl
aKTMBHA A/1A CKANSAPHOM KaNAMBpPOBKM
cmecuTenen.
SENS:CORR:OFFS:COLL:LOAD N3mepAaeT KannbpoBoYHble AaHHblE Mepbl

"Harpyska", koraa ¢yHKUMA cmeleHuA
4acToTbl  AKTMBHA  ANA  CKANAPHOM
KannbpoBKM cmecutenen.

MopT 1-2 MNepem.

a5032F

Mogknacc 1
Thru

Haxkmute nporpammHyto KHonky Mpm. nopt 1-2.

MpucoeamMHUTe KaZMOBPOBOYHYID Mepy MEPEMbIYKU  MeKay
M3MepuUTeNbHbIMKM  nopTamun. Ecnm  pasbembl  NOPTOB
OOMYCKAlOT  HEernocpeacTBEHHOE  COeAMHEeHWE —  MPOCTO
coeguHuTe UX (Nepembldka C HYNEeBOW  3/1E€KTPUYECKOM
O/INHOM). BbINONHUTE M3MepeHWME, HaXKaB COOTBETCTBYIOLLYO
MPOrPaMMHYIO0 KHOMKY.
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Moaxnace 2 B cTpoKe cocTosiHMA aHanM3atopa BO BpemMsa M3MepeHus
Unknown Thru otobparkaerca coobuweHne KanubposKa... o 3aBepLueHUtO
M3MEPEHMSA B 1€BOM YaCTN KHOMKM CTaBUTCA OTMETKa.

SENS:CORR:OFFS:COLL:THRU N3mepseT KannbpoBoUHble AaHHbIE Mepbl
"nepemblyka", koraa GyHKUMA CMeLLeHnA
4acTOTbl  aKTMBHA 4/ CKaNApHOM
KannbpoBKM cmecutenen.

Ha)kmuTe nporpammHyto KHONKy MOLLHOCTb.

MowHocTe

R&5 MRP-Z

YCTaHOBUTE HY/Ib U3MEpPUTENAa MOLLHOCTM MNPOrpaMMHOMN
KHOMKoM YcTaHoBKa "0" nam. mowHoCTH.

Y¥rTaHoBka 0
M3M, MOWLHOCTH

NPUMEYAHUE CeHCcop MOMKET ObITb MOAKMOYEH K MOPTY, TaK Kak BO Bpems
YCTQHOBKM HY/IA OTK/IHOMAETCA BbIXOAHOM CUIHAN nopTa.

Nogkntounte nameputenb MowHOCTM K nopty N. BeinonHute

MopT 1
i M3MepeHue, HaxkaB NporpaMmHyto kKHonky Mopt N.

B 3aBMCMMOCTM OT BbIOPAHHOrO HaMpaBAEHMA, MOBTOPUTE
MopT 2 n3mepeHme oA BToOpOro nopra.

B CcTpoKe coOCTOAHMA aHanu3aTopa BO BpemsA M3MepeHus
oTobparkaerca coobuieHne WM3m. MoOWwH: usmepeHue. [lo
3aBEPLUEHUI0 U3MEPEeHUA B /1eBOM YacTU KHOMKM CTaBMTCA
OTMeTKa.

SENS:CORR:OFFS:COLL:PMETer N3mepseT  KanubpoBoYHble  AaHHblE,
MCMONb3ys U3MEPUTENb MOLLHOCTKU, MpuU
CKanApHOM KannbpoBKe cmecuTenem wu
Koraa ¢yHKUMA  CMELWEeHUs  4acToTbl
aKTMBHa.

[ns 3aBeplweHns npoueaypbl  WUCKAtoYeHua/nobaBneHus

MPUMEHTE
afanTtepa HaXXMute KHOMKY anMGHMTb.

3To aKTMBMPYET npouecc pacyeTa Tabauubl KaAMBPOBOYHBIX
KO3 PUUMEHTOB M COXPaHEHMA ee B MamATU. TaKxe byaer
aBTOMATMYECKM BKAOYEHA QYHKLMA KOPPEKLUMM OLLMOOK.
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SENS:CORR:OFFS:COLL:SAVE PaccuntbiBaet KannbpoBoYHble

KO3POOULUMEHTbI U BKAKOYAET KOPPEKUMIO
owmnboK B NpoLecce CKaNAPHOM KannbpoBKM
cmecuTenen.

‘ OTMeHa ‘

Echn TpebyeTca OTMEHUTb pe3ynbTaTbl U3MEPEHUA Mep,

HaXMUTe NPOrPammHy0 KHOMKy OTMmeHa.
[laHHaA KHOMKa He OTMEHAET CyLLecTBYOLWY KanubpoBKy.
Echn TpebyetrcAa OTMEHUTb CYLLECTBYIOLLYIO KannbpPOBKY,
OTKNOYUTE  KOPPEeKumMio owmnbok (cm. n. OTKAYeHue
KOPPEKLMN OLINOOK).
SENS:CORR:OFFS:COLL:CLE Ouuiaer AaHHble n3MepeHuni
KannbpoBoUHbIX Mep, Koraa OyHKUmA
CMeLLLeHMA YaCcTOTbl aKTUBHA A1 CKANAPHOM
KannbpoBKM cmecuTenen.
NMPUMEYAHUE MpoBepbTe, YTO B CTPOKE COCTOAHMA KaHana (cm. n.

0606LLEeHHbIN _CTaTyC KOpPeKuuMu owwunbok) uamM B none
cocToAHMA Tpaccbl (cm. n. CraTyc KOppeKkumm owunbok
rpaduka) otobpasuntca cratyc Kanmbposkmn SMC.
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BeKTopHaa KanubpoBKa cmecutenei

NMPUMEHAHUE JloCTYMHOCTb BEKTOpPHasA KanubpoBKM cCMecuTenen 3aBucut
OT moaenu aHanumsartopa (cm. n. Cepun npnbopos).

BekTopHaa KanubpoBKa cmecuTenem — MeTon KanubpoBKM, MCNONb3yembld anA
N3MEPEHUA CMecuTeNer, KOTOpPbIA NO3BONAET U3MEepPATb B BEKTOPHOM dopme KakK
napameTpbl OTPAXKEHMA, TaK M NapamMeTpbl nepegayn, B Tom umcne ¢pasy m B3
KoadpduumeHTa nepegaun.

[Ona BEKTOPHbIX M3MeEPEHUN cmecuTenen Tpebyetcs AONONHUTENbHbIA CMEecUTeNb C
dUNbTPOM, Ha3bIBAEMbIN KaIMOPOBOYHLIM CMECUTENEM.

cbl/II'Ipr CNyXXuUt onAa BblaeneHnAa 4actoThbl ny, KOTOpaA CAyXut BXOLI,HOI‘;I yactoTou
NU3IMEPAEMOTro CMeCcnUTenA.

e BY + et (RF+LO);
e BY —Tert (RF - LO);
e leT —BY (LO —RF).

NPUMEYAHUE TpeboBaHua K KanmbposoyHoMy cmecutento ¢ Y
dunbTpOM:

® N1MNana3oH Y4acToT Kanm6posquoro cmecnuTena AonXKeH
6bITb paBeH WAKW  NpeBbiaTb AMana3oH  4acTtoT
N3IMEPAEMOro CMeCUTeNA,

® Ka/IMBPOBOYHbIA CMecUTenb A0NXKeH ObiTb B3aMMHO
obpaTHbIM B  AManasoHe 4acToT  M3MepsieMoro
cmecutena (amnantyaa u ¢dasa notepb NpeobpasoBaHUA
paBHbl Kak B HanpaBneHUn npeobpasoBaHMA BBEPX, TaK
M B Hanpas/ieHMM Npeobpa3oBaHNA BHUS);

e Notepu npeobpas3oBaHUs B KaXAOM HanpaBAeHUU
OO/KHbI 6bITb MeHee 10 Ab npu MCcNnonb30BaHMMK
KanubpoBoyHoro cmecutena ¢ ¢unbtpom MY,
MpesbliweHne 12 b notepb  npeobpas3oBaHuA
3HAQYMTENbHO YXYALIAET TOYHOCTb KaIMBPOBKY;

® noJsoca NPONyCcKaHUA dunbTpa ny OO/IKHA
COOTBETCTBOBATb TUNY NpeobpasoBaHus BY B MNY:

e BY - let unu et — BY — dpunbTp OTKNOHAET CUrHaAN
BY + ler;
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e BY + Tet - dunbTp oTKNOHAET curHan |BY —Tlet|.

KannmbpoBoOUHbIN M U3MeEpSAEMblA cmecuTenb paboTaloT OT obuiero reHepaTtopa
4acToTbl reTepoamHa.

BeKkTOpHble U3MepeHUs cMecuTenen —3To KOMBMHaUMA ABYXNOPTOBOM KanMbpoBKU U
bYHKUMKM UCKNOYEHUA LEenun (CM. PUCYHOK HUXKE).

mm T T — T T s o s m s s s s e m s s EEmsEEsEmssssEEmsssssas o

L] L] L] L]

Jeyxnoptoean
ranmbpoeka

Hamepremobii
KannbposouHuiid CMECUTEAD
cmecuTenb/Ouactp

[eT

PVICVHOK - BeKTOprIe nimepeHuma cmecuTenen

PyHKUMA UCKNOYeHUA uenu TpebyeT gna ceoer pabotbl pann c S-napameTpamu
uenu. MonyyeHne Takoro ¢aina Ana napbl KanMbpPoOBOYHbLIN cmecuTenb/uUnbTp
Ha3blBAeTCA BEKTOPHOM KannbpoBKOM cmecutene.

[na nonyyeHua ¢aina S-napameTpoB Mapbl KannMBpOBOUYHbIN cmecuTenb/PpunbTp

MCMONb3YIOTCA M3MEepPeHUA Tpex KannmbposouHbix mep K3, XX, HarpysKka (cm. pucyHoK
HUXKeE).

460



I S S S L S S U S SR —— N S S ———————————

BekTopHan
kanubpoeka [ I

KannbposouHoiin
cmecHTenb/®unsp

Hamepremoii
CMECHTEND

et

PucyHoKk — BeKkTopHasa KannbposKa cmecuTenen

MopAagoK npoBeaeHNA BEKTOPHOMU KaiMbpoBKKM cmecutenemn

Mepes KannbpoBKOM HEeobXoAMMO BbIMONHWUTL CledyloliMe npeaBapuTesbHble
YCTaHOBKM aHanusatopa:

® Ha3HauYbTe aKTMBHbIM KaHan, YCTAHOBUTE MapaMeTpbl KaHana (4acToTHbIN
AnanasoH, nonocy MY v gpyrve), ycTaHOBUTE KOMMNNEKT KaMBPOBOYHbIX MEp;

® NpoBeanTe ABYXMNOPTOBYI Kanubposky (cm. n. MNonHas agyxnoprtoBas SOLT
KaanbpoBKa);

* cobepuTe CXeMy BEKTOPHOWN KannubpoBKY;

® YCTaHOBUTE YaCTOTY M MOLWHOCTb BHELLHEIO reHepatopa.

BexTopHas [nsa nepexosa K BEKTOPHOM KannMbpoBKe cMmecuTenen HaxmuTe
kanubp, cMeadr.

nporpammHblie KHOMKW:

a85032F

Kanubposka > Kanubposka cmecuteneit > BeKTopHas
KannbpoBKa cmecwur.

T — Bbibepute HOmMep nNoOpTa, K  KOTOPOMY  MOAKOYEH
z KaNMBPOBOYHbIA CMECUTENb, Ha)KaB MPOrPaMMHYI0 KHOMKY
Bbi6bpatb nopr.
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SENS:CORR:VMC:COLL:PORT YcTaHaBAMBAET WM CYUTLIBAET HOMeEp
nopta, K KoTopomy OyaeT nOAKAOYEH

Kan M6pOBOHHbIVI cmecuTennb.

BBegute 4acTOTy BHELWHEro reHepaTopa MPOrpPammMHOM

MeTepogmH
0 KHonKow FeTtepoguH.

SENS:CORR:VMC:COLL:LO:FREQ YcTaHasnunsaer nnu cYMTbIBaET
3HayeHue 4acToTbl BHELUHEero
reTepoamHa.

Y Bolbepute uyactoTy, KoOTOpyk Bblgenaer OGUNbTP, Ha)KaB
BY + ler nporpammHyto KHonky MY:
e BY +Ter
e BY —Ter
e [eT—-BY
SENS:CORR:VMC:COLL:IF:SEL YCTaHaB/IMBAET WM CUYMTHLIBAET 3HAYEHMe
MY n3 sapmnantos BY+let, BY-TeT nnn ler—
BY.
Moakntounte K Bbixogy ¢unbvtpa MY mepbl K3, XX, Harpysku
o | Kak MNOKa3aHO Ha pPUCYHKe BeKTopHaa KaanbpoBkKa
cmecutener. BbinonHUTE U3MepeHMe, HaxaB KHOMKY C
0603HayeHnem TMna mepbl.
K3 |
B CTpoKe cOCTOAHMA aHanu3aTopa BO BPeMA WM3MepPeHUA
oTobpasntca coobueHne KanubposKa... 1o 3aBeplueHUto
Harp. N3MepPEeHUs B 1EBOM YaCTU KHOMKM CTAaBUTCA OTMETKa.
Broadband
SENS:CORR:VMC:COLL:OPEN N3mepaeT mepy "XX" ona xapaktepmsaumm
KannbpoBo4yHOro cmecutens u eunbTpa.
SENS:CORR:VMC:COLL:SHOR N3mepser mepy "K3" ana xapakrepusaymm
KannbpoBoyHOro cmecutens u ¢unbTpa.
SENS:CORR:VMC:COLL:LOAD N3mepset mepy "Harpyska" ana

XapaKTepusaumm KannmbpoBOYHOro
cmecuTens n dunbTpa.
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CoxpaHuTe dalin
Touchstone

[na 3aBeplweHUa KANMBPOBKU HAXKMWUTE MNPOrpaMmMmMHyto
KHonKy CoxpaHutb ¢ain Touchstone.

Mo HaxKaTUO KHOMKWM pPaccyMTbIBaAlOTCA S-MmapameTpbl napbl
KaIMBbPOBOUHbIN cMmecuTenb/dUNbTP U coxpaHalTca B ¢aine
¢dopmaTta Touchstone. Ums danna BBOAUTCA B OTKPbIBLLUEMCA
ananore.

SENS:CORR:VMC:COLL:SAVE PaccuuTbiBaer KaNnMbpoBoYHble

KO3POOULUMEHTbI M BKJIKOYAET KOPPEKUMIO
owmnboK B npouecce BEKTOPHOM
KannbpoBKKM cmecuTens.

‘ J BrAOqMTE NpM ‘

Ecnu BbibpaHa PyHKUMA BKAKOUYUTD NPU COXpaHeHun, To pann

ELiiLE R S-napameTpoB nepenaetca B QYHKUMIO UCKAOYEHUS LENU U
AaHHaA GyHKUMA BKAOYAETCA.

SENS:CORR:VMC:COLL:OPT BK/I/OTKN  dyHKumio  "Bratouuts  npw
COXpaHeHMM" B BEKTOPHOM Kanubposke
cmecuTens.

NPUMEYAHUE MpoBepbTe, 4YTO B CTPOKE COCTOAHMA KaHana(cm. n.

O606ULEHHbIV _CcTAaTyC KOppeKkuun owmnbok) oTobpasarca
cratycbl F2 u WUck (nonHaa asyxnoptoBas KanuvbpoBKa U
bYHKUMA UCKNTIOYEHUS Lenn).
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ABTOMATUUECKUI KaNNMBPOBOUYHDBIA MOAY/b

ABTOMATUYECKNI KaNnMbpoBOoYHbIM Moaynb (aanee AKM) — cneumnanbHoe YyCTPOICTBO
Nno3Bo/iAlOLLEE aBTOMATM3MPOBaTb NPOLECC KaNNMbPOBKM aHanm3atopa. Kannbposka
OCYLLECTB/SIETCA NYTEM aBTOMATUUYECKOTO MOAKNOYEHUA K U3MEPUTE/IbHBIM NMOPTam
aHaNM3aTopa BHYTPEHHUX Mep OTPaXKEHUs U nepeaaym.

Mogeno AKM nopbupaerca B COOTBETCTBUM C NapameTpamu Kanmbpyemoro
aHanmusaTopa: paboymm gManazoHOM YacToT, KOJIMYECTBOM U3MEPUTENbHbIX MOPTOB U
TMnom coegmHutenen. OgHa n3 mogenen npeacTaBieHa Ha PUCYHKE HUXKe.

: AN

.I",'r\ Y

PucyHOK — ABTOMATMYECKNIN KaNMBPOBOYHBIN MOAY b
Bce mogenn AKM 1 nx xapakTepUCTUKKN JOCTYNHbI Ha canTte OO0 «MJ/IAHAP».

Ncnonb3osaHne AKM BmecTo Habopa MexaHUYeCKUX KaanbpoBOYHbIX Mep AJdeT pAajg,
npeumyuLects npu nposegeHmm SOLT KanmbpoBsKu:

® COKpALLAeTCA KO/MYECTBO MNPUCOEAMHEHUI KanMbpOBOYHbIX Mep, TakK AanAa
nonHon pagyxnoptoBo SOLT KanubpoBKM BMECTO CeMU MOAKAHYEHUN
MEeXaHUYEeCKMX Mep TpebyeTca NoaKtoYeHNe TONbKO ABYX pasbemoB AKM;

® COKpawaeTca spema KaJ'IM6pOBKVI;
® CHNXAETCA BEPOATHOCTb Yye/I0BEeYECKOM OLLIVI6KM,'

® NOTEHUMNANbHO obecneynBaetca 60n1ee BbICOKAnA TOYHOCTb.

B 3aBucumoctu ot mogenn AKM umeer aga vaun YeTbipe BbICOKOYACTOTHbLIX pa3bema
ONA NOAKNIOYEHUA K NOPTam aHanmsaTopa u pasbem USB ana ynpasneHuAa. B cesoem
coctase AKM cooepXUT 3S/IeKTPOHHbIE KJO4YKM, nNepeKkntoyarowme passinyHble
MMNeaaHCbl OTPaXKeHUA 1 nepegayvun, U NaMmATb 41A XPaHEHMA TOYHbIX S-mapameTpoB
3TUX COCTOAHMM MMNeaaHCa.
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Mocne nogkntodyeHna AKM K noptam aHasnusatopa nporpammHoe obecnedyeHue
MOJIHOCTbIO ABTOMATM3MPYET OCTaBLUYHOCA npoueaypy KannbpoBKM: nepekntodaer
pa3nnyHble coctosiHna AKM, u3mepsieT MX M pPaCCYMTbIBAET KaNMOBPOBOYHbIE
KO3dPMUMEHTbI, UCNONb3YA XpaHawmeca B namatn AKM aaHHble.
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DYHKUMM Moayna aBTOMATUUECKOU Kannbposku
Tunbl KaAnbpoBKU

AsyxnopToBbln AKM nosBonser nporpamMmmMHoOMy obecneyeHuo aHanusaTopa
BbIMO/HATb OAHOHAMPABNAEHHYIO ABYXMOPTOBYHO, MOJIHYO OZHOMOPTOBYI WU
NOMIHYIO ABYXMOPTOBYIO KanubposKy. YeTbipexnopToBbii AKM A0ONOAHUTENbHO
MO3BONAET BbINONAHATb MOJIHYIO Tpex-/4eTbIPeXNopTOBY0 KanubposKy. Kannbposka
BbIMONIHAETCA OAHMUM HaXKaTUEeM KHOMKM.

Xapakrepusauyua

XapakTepusauua npeacraBnseTr cobon xpaHawytca B namatm AKM Tabnuuy S-
napameTpoB BCex coCcToAHMI Kntovet AKM. Mcnonb3yetca gBa TMNa XapaKTepmsauumu:
3aBOACKaA M NOJb30BaTeNbCKaA. 3aBOACKAA XapaKTepusauuAa npoms3BoamuTCcA nNpu
M3roTOBJIEHUN MOAYNA U BbINOJHAETCA N0 NAOCKoCTM noptoB AKM, OoHa He moxKeT
ObITb yaaneHa wAM u3MeHeHa. [lonb30BaTeNbCKAa XapaKTepusaums nosBonaer
COXpaHUTb S-napameTpbl AKM ¢ npucoeamMHEeHHbIMW K ero noptam aganTepamu.
BO3MOXHO COXpPaHUTb A0 Tpex TaKUX XapakTepusauui. Tun XapakTepusauuu
BblOMpaeTca B nporpammHomM obecneyeHunm nepes KannbpoBKOW.

MporpammHoe obecneyeHune nossonsaer npoBecTn NONb30BaTENbCKYHO
XapaKTepusaumio M 3anucaTb AaHHble B Nnamatb AKM "ogHMM HarKaTuem KHonku".
Heobxogumbim ycnosmem pana 3TOro ABAAETCA NpeaBapuTeNnbHas KaanbposKa
aHanmMsaTopa C KOHpUrypaumenm noptoB, COBMECTUMOM C KOHOUrypauuen noptos
AKM.

ABTOMaTMUecCKan opueHtTaumna

OpwueHTaument AKM HasbiBaeTcA COOTBETCTBME NOPTOB MOAYNA NOPTAM aHANM3aTOpPa.
B oTanume oT NMopTOB aHanM3aTopa, KOTOpble HymepytoTca umudpamu, noptel AKM
obo3Havatotca nutepamn A u B pgna pgyxnoptoBoro AKM un A, B, C n D gnsa
YeTbIPexnopToBOro.

OpueHTaums 3a4aeTcsa BPy4YHyto onepaTopom, nMbo onpeaensercs aBTOMATUYECKMU.
Cnocob opueHTaumu BbIGBMpAETCA B 3aBUCMMOCTM OT 3adaun. Mpu aBTOMaTUYECKOM
MEeToZe OpMEeHTaUMM nporpammHoe obecrnevyeHne nepes Kaxaon npoueaypon
KaNMbPOBKM UM XapaKTepusaumm onpeaenser opmeHTaumio AKM.

Hewu3secTHaa nepemblyKa
MNepembluKa, peanusyemas BHyTpu AKM C NOMOLWbI 3NEKTPOHHbIX K/HOYEN,

obnagaer notepamu. MoaTomy ansa obecneyeHMa 3a4aHHON TOYHOCTU KaZMOPOBKM
HeobXo4MMO TOYHO 3HATb NapaMeTpPbl NEPEMbIYKKU, MO0 MCNONb30BaTb aNrOPUTM
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HEeM3BeCTHOM nepembiykM (nogpobHee cm. n. M3mepeHue YCTPOWUCTB C He
NPUCOEANHAEMbIMWN MOPTAMMK).

MporpammHoe obecnevyeHmne NO3BONAET UCNONb30BaTb 06a BapnaHTa. B namatn AKM
XPaHATCA S-mapameTpbl ero BHYTPEHHEM MepembldKW, KOTOpble WUCNO/b3ylTCa A1A
BbIMMCAEHNA KannbpoBOYHbIX Ko3dpoduumeHToB. Ecan ke umcnonb3yerca anroputm
HEM3BECTHOM NepemMblYKK, TO YKa3aHHbIe NapamMeTpbl HEe MCMONb3YHOTCA.

TepmokomneHcauyuna AKM

Hanbonee ToyHaa KanubposKka gocturaetca npu temnepatype AKM, npu KoTopoi
npoBOAMNacb €ro xapakrtepusauma. [puM OTKAOHEHMM OT 3TOW TemmnepaTypbl
napametpbl AKM HauMHAOT OTKAOHATBLCA OT 3aNMUCAHHbIX B NAMATU. 3TO NPUBOAUT K
YBE/IMYEHWNIO NOTPELLIHOCTM KaIMBPOBKMK, BbINONHAEMOM C NpumeHeHnem AKM.

Ona KomneHcaumn TemnepaTypHou norpewHoctn AKM obnagator  ¢yHKumein
TepMmoKomMneHcaunn. TepMoKoMMeHcauma — 3TO NpPorpammHas GyHKUMA KOPpPEKLnn
S-napametpoB AKM, oCHOBaHHaA Ha AaHHbIX O ero TemnepaTypHOM 3aBUCMMOCTU U
JAHHbIX OT JaTyMka TemnepaTypbl BHyTpu AKM. TemnepaTypHasa 3aBUCMMOCTb
Kaxkgoro saksemnnapa AKM cHMMmaeTcA B 3aBOACKMX YCNAOBUAX U COXPaAHAETCA B €ro
namaTn. [lns AaHHbIX NO/b30BaTE/NIbCKOM XapaKTepusaumMm NPUMEHAETCA IMHENHasA
NHTepnonAuMA KospPUUMEHTOB TEPMOKOMMNEHCALMM, €CAM YACTOTHbIN AManasoH U
(M) KoNMYECcTBO YaCTOTHbIX TOYEK NO/1b30BaTE/NIbCKOM U 3aBOACKOM XapaKTepusauui
He CoBMaAatoT.

DYHKUMA TEPMOKOMMEHCAUMM MOXKeT ObiTb BK/AKOYEHA WAM  OTKAKOYEeHa npwu
HeobxoAMMOCTW.

[DoseputenbHbli TECT

AKM MMeloT A0MO/IHUTENIbHOE COCTOAHUE — aTTEHHATOP, KOTOPbIA He UCMOob3yeTca
BO BpemAa KanunbpoBKW. ATTEHIOATOP WCMONb3YyeTca A8 NPOBEPKU AeNCTBYHOLWLEN
KanMbpoBKM, NPoBeAEHHOMN Kak ¢ nomolbio AKM, Tak 1 ntobbim ApyrMm MeTOAOM.
TaKas NpoBepKa Ha3blBaeTCA AOBEPUTEIbHBIM TECTOM.

[oBepuTeNbHbIA TECT 3aKAOYaeTca B OAHOBPEMEHHOM OTODOpaXKeHMM Ha 3KpaHe
aHanM3aTopa MU3MepAemMbIX M 3anucaHHbIX B namatm  AKM  S-napametpos
aTTeHtoaTopa. M3mepeHHble napameTpbl OTObparkaloTCcA HA rpaduke [AaHHbIX, a
cumTaHHble 3 AKM — Ha rpaduke namaTtu. MporpammHoe obecrnevyeHre no3Bonsaer
CpaBHMBATb ABa rpadmKa, OUEHWUTb CTENeHb WX COBMNALEHWA M CAenaTb BbIBOA
KOPPEKTHOCTM NPOBeAEHHOWN KanMBpOBKMU.

OnAa petanbHOro CpaBHEHMA NONb30BATE/Ib MOXET MCNO/1b30BaTb MaTeéMaTUYECKUNE
QDYHKQ,VIVI mexay AaHHbIMU U NaMATbIO.
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Mpoueaypa aBTOKaNN6POBKU

MoproTtoBKa K aBTOKanubpoeKe

MNepen kKannbpoBKON aHanu3aTopa ¢ nomoubto AKM Ha3sHaubTe aKTMBHbLIN KaHan u
YCTAHOBMWTE ero napameTpbl (4aCTOTHbIM AMana3oH, nonocy MY n gpyrue).

Mogkntoumte AKM K nopTam aHanmsatopa, USB nopt AKM noagkntoumnte K USB nopty
ynpasnAatoLLero KomnboTepa.

ABTOKan, Moayne
ACM2506

Ana nepexoga K aBTOKaNMBPOBKE Ha)KMUTe MPOrpaMmmHble
KHOMKMU:

Kannbposka > ABTOKannbposKka

X apEKTENMIELS Ona BblbOpa XapaKTepusauuu HaXKMUTE MPOrpaMmmHble
3aBoACKaA KHOMKMU:
®  3asonckas KannbposKka > ABTOKannbpoBKa > XapaKre pusayua
Monssi Janee BblbepuTe XxapaKTepu3aumio:
e 3aBoAcCKan
Mone32
e MMonb3l — nonb3oBaTenbckana 1;
Monb33 e [lonb32 — Nosb3oBaTeNbCKana 2;
e [Monb33 — nosb3oBaTeNnbCKana 3.
SENS:CORR:COLL:ECAL:UCH YcTaHasnmnBeaer 7 CyYMTbIBAET ™n

Xapaktepusauumn AKM.
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OpreHTauMA AKM

ABTO-OpMEHTALMA
Brn,

BeINONHKTE
AETO-OPHEHT.

NPUMEYAHUE - PekomeHpayetca MCNONb30BaTb
aBTOMaTUYECKYI0 opueHTauuo AKM.
Ons  BKAOYEHUA/OTKAOUEHN  GYHKLUMM  aBTOMAaTMUUYECKOM

OpPUEHTAUMWN nepen, BbIMOJIHEHWMEM KaXK[oM aBTOMaTUYECKOW
KaNMOPOBKM HaXKMUTE NPOrpamMmMHbIe KHOMKM:

KannbpoBka > ABTOKanubposka > OpwueHTaumsa > ABTO-
opueHTauua > [Bka. | OTtkA.]

Ona opueHtaumm mopyna AKM  BpydHylo, OTKAKOUUTE
aBToOpueHTaumo. Mcnonb3ymTe nporpammHble KHonku MopT
n, 4TOObI CBA3ATb NOPTbI aHaNM3aTopa ¢ noptamun AKM.

Hezasucnumo oT Apyrnx HACTPOEK, aBTOMaTnU4eCKanA
OopueHTaunAa BbINOZIHAETCA Cpa3y XKe nocne HaxXatuA
I'IpOFpaMMHOﬁ KHOMKN BbINONHUTDL dBTO-OPUEHT.

SENS:CORR:COLL:ECAL:ORI:STAT

BKNI/OTK/1 ¢yHKLMIO aBTOMaTMYECKOW

opueHTaumn AKM.

SENS:CORR:COLL:ECAL:ORI:EXEC

3anyckaeT npoueaypy aBTOMaTUYEeCKoM

opueHTauumn AKM.

SENS:CORR:COLL:ECAL:PATH

YcTaHaBAMBaeT W  CYMTbIBAET HOMeEP

noprta AKM, NOAKNOYEHHOTO K
YKa3aHHOMY NOpPTY aHaauM3aTopa.

Hewze, npay
OTKnN.

[na  BKNOYEHMA/OTKNIOYEHMA  aNropuTtMa  HEM3BECTHOM
NepPembl4KU HaXKMUTE MPOrpaMMHY0 KHOMKy Heuss. npmu.
[Bkn. | OTKA.].

SENS:CORR:COLL:ECAL:UTHR:STAT

BKN/OTKN MeTo/, HEN3BECTHOM
nepemblikn  ANA  KainbpoBKM  C
nomoubio AKM.

Tepmo
KOMMEHCELARA
Brn,

[ns BKAOUYeHUA/OTKAOYEHUA GYHKUMN TEPMOKOMMEHCaL MM
HaXXMUTe MPOrpaMMHyIo0 KHONMKY TepmokomneHcaumsa [Bkn. |
OTKA.].
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Wibaph. o Ona BblBOAA HA 3KpaH noapobHoit uHPopmauum o

XaparTepisaLim XapaKTepm3auum HaxKMuTe NporpaMmmHyto KHonky UHpopm. o
XapaKTepusaumm.

SENS:CORR:COLL:ECAL:INF? CymntbiBaet nHdopmaumio o

noAaKAtouYeHHOM K aHanmnsaTtopy AKM.
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MonHana ogHo-/aBYXNOPTOBaA KannbpoBKa

[lns oaHO-/ABYXNOPTOBOM KannbpoBKM nogxntounte nobble noptel AKM K noprtam
aHanuM3aTopa, Nog/erKalium KanmbposKe.

ABTOKaN. MOAYNb
ACM2506

[ns Bxo4a B NOAMEHIO aBTOMATUYECKON KaiMBPOBKN HaXKMUTE
NPOrpaMmMmHble KHOMKW:

KanubposKa > ABTOKannbposKa

1-nopT
AeToKanMbpoBKa

MopT 1

MaopT 2

MopTt 3

MaopT 4

Ona Bxoga B NOAMEHIO MONHOM OAHOMOPTOBOM KannbpoBKM
HakaB NPOrpaMmMmHyto KHOMKY 1-nopT ABTOKannbpoBKa.

[ns Hayana KanMbpPOBKM HaXXKMUTE MPOrPaMMHYI0 KHOMKY C
HOMepoMm Kannbpyemoro nopra.

[oxauTecb 3aBepLUeHUs KannbpoBKM.

B cTpoKe coCTOsiHMA aHanM3aTtopa BO BpPemMA M3MepeHus
oTobparkaerca coobuieHne KanmbposeKa...

SENS:CORR:COLL:ECAL:SOLT1

BbinonHaet NOJIHYO 1-nopTtosyto
KanubpoBKY  YKa3aHHOro nopta Agnsa
BblGpaHHOro KaHana ¢ nomouibio AKM.

OaHoHanp.

2NopT asTokKan.

Mopt 1-=2
511, 521

MopT 1<-2
522,512

Mopt 3-=4
533, 543

Mopt 3<-4
544, 534

Ona Bxoga B NOAMEHIO OAHOHAMPAB/IEHHOM [ABYXNOPTOBOWM
KanMbpOBKM HaXKaB NporpammMHyto KHonky OaHoHanp. 2-nopt
aBTOKan.

OnAa Havyana KanuMbpOBKWM HaXXMUTE MNPOrPaMMHYIO KHOMKY
MNopT n->m, 337at0Wy0 HyXXHOe HanpaBieHWe KanubpoBsKM.
TekcToBOE NOJIe HA 3TUX MPOTrPAaMMHbIX KHOMKax YyKasblBaeT
nsmepaemble S-napameTpsbl.

[oanTecb 3aBepLUEHUS KaNnMbpPOBKU.

B CTpOKe cOCTOAHMA aHanu3aTopa BO BpemA MU3MeEpPeHUs
oTobpakaerca coobuieHne Kanmbposka...

SENS:CORR:COLL:ECAL:ERES

BbinonHaer OOHOHaMNPaBAEHHYHO

[ABYXMOPTOBYIO KaMBPOBKY MeXAay ABYMS
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YKa3aHHbIMM NOpPTamm BbIOBpPaAHHOro KaHana
c nomoulbto AKM.

[ns Bxoga B NOAMEHIO MOMIHOM ABYXMOPTOBOW KanMOpPOBKM

2-nopT
AsToKanMBpoBKa Ha*KaB NPOrpPamMMHYH KHOMKY 2-nopT ABTOKannbpoBKa.

1-2 [nAa Havyana KanmbpoBKM HaXKMUTE NPOrPAMMHYI0 KHOMKY n-
m, 33Zat0LLYI0 Napy NOPTOB A/19 KaANOBPOBKMW.
[oXanTecb 3aBepLUeHNsa KaIMbpoBKM.

3-4
B cTpoKe cocToAHMA aHanuM3aTopa BO BpemA U3MepeHuA
oTobparkaerca coobuieHne KanmbposeKa...

SENS:CORR:COLL:ECAL:SOLT2 BbinonHaeT NOJIHYO ABYXMOPTOBYO

KaNMbpOBKY MeXay AOBYMA YKasaHHbIMU
nopTamu BbIBPaHHOro KaHana ¢ NOMOLLbLO
AKM.
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MonHaa Tpex-/yeTblpexnopToBan KaAM6GPOBKa

[na YeTblipexnopTOBbIX aHA/IM3aTOPOB TPeX-/YeTbIPEXNOPTOBAsA Ka/MBPOBKA MOXKET
BbIMOJIHATLCA C MCNO/Ib30BaHWEM ABYXMNOPTOBOrO WM YETbIPexnopToOBOro moaynA
AKM. B gaHHOM pa3gene onucbiBaloTcA npoueaypbl BbINOSHEHUS 3TUX KalMOpPOBOK.

PaccmoTpeHbl MeToAbl NMOIHOM U YNPOLLEHHOM KaNMBPOBKK, a TaKKe MCMOo/b30BaHue
BHELLHEN NepemMblYKn B OMUCbIBAEMbIX KanMBpPOBKax:

e ABTOKasIMbpoBKa AsyxnopTtosbim AKM

e ABTOKa/IMbpoBKa YeTbipexnopTosbim AKM

e icnosb30BaHMe BHELWHEeN NepemMblYKM BMecTo nepembldkn AKM
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ABTOKanubposKa gsyxnoptoBbim AKM
TpexnopTtoBasa KannbposKa

TpexnopToBy0 KaNMOPOBKY MOXKHO BbIMONHWUTL C MOMOLLbIO AByXnopToBoro AKM
cnepytowmnm obpasom:

® NMO/IHAA TpPexnopToBas KanubpoBka TpebyeT Tpex nogkatoveHnn AKM, no
OAHOMY Ha Kaxkayto napy nopTtos. Hanpumep, ana Kannbposku noprtos 1-2-3
Tpebyetca Tpu nogkntoveHma AKM mexagy noptamm 1-2, 1-3 n 2-3. OgHo w3
noakntodeHnin AKM K nape NOpTOB MOXHO 3aMEHUTb M3MEPEHMEM BHELLHEWN
nepemblykM (cm. nN. Mcnonb3oBaHWE BHELIHEN NEPEMBIYKM BMECTO MEPEMbIYKM
AKM);

® YIPOLWEHHass TpexnopTtoBaA KanvbpoBKa NO3BONAET MPONYCTUTb  OAHO
noakntodeHne AKM. Hanpumep, ans kanubposku noptos 1-2-3 Tpebyetca Aga
nogkntodeHna AKM mexay noptamm 1-2 m 1-3. YnpouwieHHaa KanubpoBka
TpebyeT MeHbllero KosiunyectBa nogkawyeHnn AKM, HO MeHee TO4YHa Mo
CPaBHEHMIO C 0ObIYHOM KaIMBPOBKON.

Ona  BbINO/JIHEHMA MNONMHON  TPEXNOPTOBOM  KannbpPOBKM

J3-NopT Kan.
HaXXMUTe cneaytoLmne NporpaMmHbIe KHOMKM:
BbibpaTe NopTel
1-2-3 | Kanubpoeka > ABTOKanubpoBKa > 3-nopT Kan.

BbibepuTe NopTbl ANA KaAMOBPOBKM C MOMOLLLbIO MPOrPaMMHOM

2 lopToBEI AKM |
KHOMKM BbibpaTb nopTbl.

Ona nepexoga B NOAMEHIO  Ka/IMOPOBKU  HaXmuTte
nporpamMmmHyto KHonKy 2-Moprtosbit AKM.

30pT Kan. Ona Tpex nap noptoB (waM pna AByX nap B CAy4vae
2 Port AutoCal YNPOLLEHHOM KaNIMBPOBKM) MOBTOPUTE CneaytoLlee:
1-2
o .
PR — nogkntounte AKM mexay TeCToBbIMM NOPTamMu N 1 m;
® BbINO/IHUTE W3MEpPEeHWe C MOMOLLbD NPOrpaMmmMHOMN
1-3
TR KHOMKK n—m ABTOKanubpoBKa.
a3 B CTpoKe coOCTOAHMA aHanu3aTopa BO BpemA MU3MepeHuA
ABToKaNMBPOBKE oTobparkaerca coobueHne KanubposKa... o 3aBeplueHUto

M3MepeHnAa B JIEBOM YaCTU KHOMKKM CTaBUTCA OTMETKa.

Mo 3aBeplleHUM ABYX M3MEPEHUN HAAMNUCb HA OCTaBLUENCA
NPOrpaMMHOM KHOMKe MeHsAeTca Ha OnuMOHaNbHO, 4TO
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YKa3blBaeT Ha TO, YTO A/ YNPOLWEHHON KannubpoBKM
BbIMNO/IHEHO AOCTAaTOYHOE KOJIMYECTBO U3MEPEHWUN.

[Ons  3aBepleHMa  npoueaypbl  KanMOpPOBKM  HaXMuTe

MPUMEHTE
nporpammHyto KHOMNKy I'IpumeHuTb.

Mo HaXKaTMIO KHOMKM PAacCYMUTbLIBAETCA U COXPAHAETCA B NaMATH
Tabnnua KanumbpoBouHbIX KoadpoduumeHtoB. [locne yero
aBTOMAaTMYECKM BK/IKOYAETCA KOPPEKLMA ONOBOK.

Echn TpebyercA OTMEHUTb pe3ynbTaTbl U3MEpPEeHUa Mmep,
HaXXMWUTE NPOrpaMMHYI0 KHOMNKY OTMeHa. [JaHHaa KHOMKa He
OTMEHSAET CyLLeCcTBylOWY KanubpoBky. Ecnm Tpebyetca
OTMEHUTb  CYyLLECTBYIOWY  KanuMbpoBKy —  OTKAOYUTE
KoppeKumio owmnbok (cm. n. OTKAKYEHNE KOPPEKLMMN OWNGOK).

OTMeHa

NPUMEYAHUE CocTofiHME Ka/NMBPOBKM MOMKHO MNpPOBEPUTL B CTPOKe
COCTOAHMA KaHana (cm. Tabnamuy O606ULEHHbIV CcTaTyC
KOPPEKLMN OLIMOOK) MK B CTPOKE COCTOAHUA rpadurKa (cm.
Tabnunuy Cratyc KoppeKkunmn owmnbokK rpadumka).

YeTbipexnopToBas KanubposKa

YeTbipexnopToBy KanMbPOBKY MOXKHO BbIMOJIHUTL C MOMOLLbIO ABYXnopToBoro AKM
cnepytowmnm obpasom:

® M0/1HaA YeTbIpexnopToBas KaanMbpoBKa TpebyeTca wecTb nogxatodeHnin AKM, no
O4HOMY Ha Kaxayt napy noprtos: 1-2, 1-3, 1-4, 2-3, 2-4 v 3-4. [Jo Tpex
noakntodeHnin AKM K nape NOpTOB MOXHO 3aMEHUTb M3MEPEHMEM BHELUHEWN
nepemblykM (cm. n. Mcnonb3oBaHWE BHELUHEN NEPEMbIMKM BMECTO MNEPEMbIYKU
ARM);

® YNPOLW,EHHAA YeTblpexnopToBas KafMOpOBKA MO3BONAAET MPONYCTUTb A0 TPex
nogkntodeHnin AKM. TMpu MCNoNb30BaHUM CXeMbl MOAKNOYEHMA «3Be3da»
Tpebyetca MUHUMYM TpW noakntodeHna AKM, Hanpumep, 1-2, 1-3 n 1-4. Ana
OPYrux cxem NOAKNIOYEHMA TpebyeTca Kak MUMHUMYM YeTblpe MNOAKNOYEeHUA
ACM. YnpouieHHas KannbpoBKka TpebyeT MeHbLlero Koan4ectTsa NoAKAHYEHUN
AKM, HO MeHee To4YHa NO CpaBHEHUIO C 0O6bIMHON KaNMBPOBKOM.
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2{lopToBeit AKM |

Ons nepexoga B MNOAMEHI MOJIHOM YETbIPEXNOPTOBOM
KaNMOPOBKM HaXKMUTE cneaytowmMe NporpaMMHbIe KHOMKMU:

KanubpoBKka > AsToKanubposka > 4-nopt AsBToKanmbposka >
2-NopTtoBblit AKM

ApToKanMbposka |

Ona Bblbopa wuamepeHua AKM, HaKmuTe NPOrpammHyo
KHOMKy ABTOKanunbposkKa.

4-NopT Kan.

1-2
ABToOKanMbpoBKa

I
AsToKanMbposKa

ﬂ,l’l‘r‘l BbINOJTHEHNA U3MEPEHNA MOBTOPUTE Cheayroulee:

e noakntounte AKM mexay TeCToBbIMUM NOPTamMmM h 1 m;

® BbIMNO/IHATE M3MEPEHWE C MOMOLLbIO MPOrpamMMHOM
KHOMKM n—m ABTOKanM6poBKa.

B cTpoKe cocTosiHMA aHanM3atopa BO BpemMsa M3MEepPeHUs
oTobparkaerca coobuweHne KanubposKa... Mo 3aBepLueHUtO
N3MEpPEHUs B IEBOM YACTU KHOMKM CTaBUTCA OTMETKa.

Mo 3aBepLlUeHUN Tpex (A1a cxembl NOAK/OYEHUS 3B€340M) Unn
yeTtblpex (onAa AOpyro cxembl NOAKIIOYEHUA) U3MEPEHUN
HaAMUCb HA OCTABLUMXCA MPOrPaMMHbIX KHOMKaX MEHAETCA Ha
OnumoHanbHO. JTO CBUAETENbCTBYET O TOM, 4TO JAA
YyNpPOL,EHHOM KannbpoBKM BbIMO/THEHO [OCTAaTOYHOE
KOJINYECTBO U3MEPEHUN.

MPUMEHTE

[na  3aBeplweHna  npoueaypbl  KaiMOPOBKM  HaXKMUTe
NPOrpaMmmHyto KHoMKy MpumeHUTb.

Mo HaXKaTMIO KHOMKM PacCYMUTBLIBAETCA U COXPAHAETCA B NaMATH
Tabnnua KanumbpoBouHbIX KoadpoduumeHtoB. [locne yero
aBTOMAaTMYECKM BK/IHOYAETCA KOPPEKLMA OLINOBOK.

OTMEHE |

Echrn TpebyercA OTMEHUTb pPe3ynbTaTbl U3MEpPEHUa Mmep,
HaXXMWUTE NPOrpaMMHYI0 KHOMNKY OTMeHa. [JaHHaa KHOMKa He
OTMEHSAET CyLLecTBylOWY KanubpoBky. Ecnm Tpebyetca
OTMEHUTb  CYyLLECTBYIOWYI  KanuMbpoBKy —  OTKAOYUTE
KOPPEKLMIO OMBOK (cm. n. OTKAOYEHUE KOPPEKLMM OLINBOK).
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NPUMEYAHUE CocTofiHME KaNMBPOBKM MOMKHO MNpPOBEPUTL B CTPOKe
COCTOAHMA KaHana (cm. Tabnmuy O606ULEHHbIV CcTaTyC
KOPPEKLUMN OLIMOOK) UK B CTPOKE COCTOAHUA rpadurKka (cm.
Tabnuuy Cratyc KoppeKkunun owmnbokK rpadumka).
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ABTOKaNMbpoBKa YeTbipexnoptoBbim AKM

KannbpoBKKM YETbIPEXNMOPTOBOrO aHaIM3aTopa C UCMONb30BaHMEM YETbIPEXNOPTOBOrO
AKM makcMmasnbHO MPOCTbl M aBTOMaTU3MPOBaHbI. A TPexnopToBON KasinMbpoBKM

noakntoumte nobole Tpn nopta AKM K nopTam aHanusaTtopa,

Kannbposke.

noanexkalium

Ona JeTbipexnopToBon KanubpoBkM Bce nopTbl AKM nogxntoyatotca K nopTam

dHann3aTopa.

J3-NopT Kan.

BbibpaTe NopTel |
1-2-3

4 lopToBRI AKM

2 lopToBGI AKM

Ona  BbINO/JIHEHMA MNONHON  TPEXMOPTOBOM  KannbpPOBKM
HaXXMuTe cieaytoLLne NPorpaMmHbIe KHOMKM:

KanubposKka > ABTOKannbposKa > 3-nopT Kan.

BbibepuTe NopTbl 4NA KaAMBPOBKM C NOMOLLBbIO NPOrPaMMHOM
KHOMKM BbibpaTb nopTbl.

Haxmute nporpammHuyto KHonky 4-MoprtosBbii AKM, 4TOO6bI
HayaTb KasIMbpPOBKY.

[oanTecb 3aBepLUEHUs KannbpoBKU.

B cTpoKe cocTosiHMA aHanM3atopa BO BpemMsA M3MepeHus
oTobparkaerca coobuweHne Kannbposka...

SENS:CORR:COLL:ECAL:SOLT3 BbinonHaer NOIHYO TPEexnopToBYO

KaNMBbPOBKY  YKasaHHbIX MOPTOB  A4A
BbIOpPaHHOro KaHana C NMOMOLLLbIO
yeTbipexnoptosoro AKM.

4 lopToBEIA AKM

2{lopToBEN AKM |

[ns BbINONHEHMA MNONHOW YEeTbIPEXNOPTOBOM KanMbpPOBKM
HaXXMUTe c/iegyoLmMe NPorpaMMHble KHOMKMK:

Kanunbposka > ABTOKannbposKa > 4-nopT Kan.

Haxkmute nporpammuyto KHonky 4-Moptosbii AKM, uT06bI
HayaTb KanMbpPOBKY.

[oxauTech 3aBepLUeHUs KaAnbpoBKM.
B CTpoKe cOCTOAHMA aHanu3aTopa BO BpemsA M3MEpPeHus

oTobpakaerca coobuieHne Kanmbposka...
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SENS:CORR:COLL:ECAL:SOLT4 BbinOAHAET NOAHYID  YeTbIPEXNOPTOBYHO
KanmbpoBKYy Ana BbIOpPaHHOro KaHana ¢
nomoLblo YyeTbipexnoptosoro AKM.
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Mcnonb3oBaHMe BHelWHe NnepemMbl4KM BMeCTO nepembiuku AKM

BHyTpeHHee cocToAHMe "nepemblyka” moayns AKM mmeer noTepu, KOTOpble MOTyT
BHECTM OONONHUTENbHbIe OWWOKM B Kannbposky. KannbpoBKka ¢ MCNoNb30BaHUEM
BHEWHEe mepbl "nepemblyka’, nmetowen manble NOTepU, NOTEHUMANBHO TOYHee
KannMbpoBKM C UCNO/Ib30BAHNEM BHYTPEHHEro cocTosiHuA "nepembiyka’ AKM.

BHewHtolo mepy "nepembluka" MOXHO WCMO/b30BaTb B Tpex-/4YeTbipexnopToBOW
Kannbposke ¢ asyxnoptosbim AKM cnegytowmm obpasom:

e BHELIHIOIO Mepy "nepemblyKa" MOMKHO MNOAKNIYUTL K Tem Mapam MNOpPTOB,
KoTopble He coeguHAnnce yepes AKM. Heobxogumbim ycnosuem ABAAeTCA
NOAK/JOYEHNE KaXKAO0ro nopTa aHanmsatopa K nopty AKM xotsa 6bl ogMH pas B
npouecce nogkntodeHna AKM K gpyrum napam noptoB. Hanpumep, npwm
YeTbIPEXNOPTOBOM KannbpoBKe MOXKHO MOAKAKUYNTL NopTbl 1-2 1 3-4 K AKM, a
3aTeM MOAKNOUYUTb BHELLIHIOW Mepy "nepembiyka" K ApyrMm napam nopTos;

® CMellaHHble noakntodeHns AKM u© BHewHen Mmepbl "nepembiyka"  moryT
MCNONb30BaTbCA ANA NONHOM UAN YNPOLLEHHOM KannbpoBKY;

® MO)HO MCMONb30BaTb [JBa TUNA BHELWHeW Mepbl "nepemblyka": HynesoWn
nepemblyka (FLUSH THRU) u HeusBecTHas nepembldka (UNKNOWN THRU). Tun
BHEWHe mepbl "nepemblyka” BblbMpaeTca B npouecce KaJMbpoBKU, B 3TOM
C/ly4yae HeT HeobXxoAMMOCTUN OnpeaenATb NepembldyKy Kak mepy M3 Kakoro-nmbo
KOMMNIEKTa KaAMbpoBOYHbIX Mep. Ecin pasbembl NOPTOB AOMNYCKAOT UX NPAMOE
NnoaKtoYeHne, BblbepuTe Hy/NEBYHO MNEPEemMblyKy, B MPOTMBHOM Cayyae —
HEM3BECTHYHO NEPEMbBIUKY.
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TpexnoproBaa KaAnbpoBKa

J3-NopT Kan.

2 Port AutoCal

1-2 Mepen {onu.) |

1-3 Mepen {onu.) |

2-3MNepen (onu.) |

MN3mepbTe BHELWHIOW Mepy "nepemblyKka" BMECTO BHYTPEHHEro
cocTosAHUA "nepembiuka” moayna AKM cneaytowmm obpasom:

® NMOAKNIOYUTE BHELWLHIOW Mepy "nepembiuka" mexay
TEeCTOBbIMW MOPTAaMM N U M;

e BbibepuTe 3Ty napy NOPTOB C MOMOLLbI NPOrPaMMHOM
KHOMKK n—m MNepem (onu);

® 3aTeMm BblbepuTe TUN BHELIHEN mepbl 'nepembivka.

Hyne nepeMeldKa

Heuse. nepeMeIdKa

Ecnn pasbembl MOPTOB AOMYCKAOT MX MPAMOE NOAK/OYEHME,
Ha}XMWUTE MPOrpammHyl0 KHOMKYy Hynb nepembluKka, B
NPOTUBHOM cny4yae — Heuss. nepembluKa.

MpX Ha)KaTUM Ha NPOrPamMMHYI0 KHOMKY BblOpaHHOro Tuna
Mepbl HAYHETCA N3MEpPEHMUeE.

B cTpoke cocToAHMA aHanu3aTopa BO BpPemMA WU3MEpPEeHUs
oTobparkaerca coobuieHne Kanubposka... lMocne 3aBeplieHumn
N3MEePEHUS B IEBOM YACTU NPOrpaMMHOM KHOMNKK n—m Mepem
(ony) noasutca ranouka.
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YeTbipexnopTtoBas KaAMbposKa

4-NopT Kan.

2 Port AutoCal

Mepen, |

Ons  nepexoga B MNOAMEHID  M3MEPEHUM  HaXmuTe
nporpammHyto KHonky Mepem.

MN3mepbTe BHELWHIOW Mepy "nepemblyka" BMECTO BHYTPEHHEro
cocToAHUA "nepembivka"” moayna AKM cneaytowmm obpasom:

® NMOAKNIOYUTE BHELWIHIOW Mepy '"nepembiuka" mexay
TECTOBbIMW MOPTaMM N U M;

e BbibepuTe 3Ty Napy NOPTOB C MOMOLLbID NPOrPaMMHOM
KHONKK n-m lMepem;

® 3aTeM BblbepuTe TUN BHELIHEN Mepbl "'nepemblyKa’.

Hyne nepeMe~Ka

Hewse. nepeMei4Ea

Ecnu pasbembl NOPTOB AOMYCKAOT UX NPSAMOE MOAKAHYEHME,
Ha}XMWUTE MPOrpamMMHyIl0 KHOMKYy Hynab nepembluKka, B
NPOTMBHOM cnyyae — Heuss. nepemblukKa.

Mpy HaxaTUM Ha NPOrPaMMHYI0 KHOMKY BbIOpPaAHHOro TUNa
Mepbl HAYHETCSA U3MEPEHME.

B cTpoke cocTOAHMA aHanu3aTopa BO BpPemMA WU3MepeHUus
oTobparkaerca coobueHne KanmnbposKa... [Mocne 3aBeplueHUs
N3MepPEeHUs B NeBOM YacTM NPOrpaMMHON KHOMKM n—-m Mepem
NOABUTCA ranoyKa.
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Mpoueaypa Noab30BaTeIbCKOM XapaKTepu3auum

Monb3oBaTenbckan xapakrepmsauma AKM TpebyeTtca npu nsmeHeHnn pasbemos AKM
C NoMoLbO aganTepoB. XapakTepumsyetcs HoBoe ycTpoicTBo: AKM natoc agantepsl.
Ona obecneyeHUa TOYHOCTU KaNMOPOBKM HE PEKOMEHAYETCA OTCOeAMHATb U CHOBA
NOACOEeAMHATb alanTepbl NOC/E XapaKTepmnsaLunmn 40 3aBepLUeHUA KaAnbpoBKM.

MNepen nonb30BaTENbCKOW XapakTepusauuen pagyxnoptosBoro AKM Heobxoammo
BbIMO/IHUTL ABYXNOPTOBYIO KanubpPOBKY aHanM3atopa C KOHdUrypaumen nopTos,
COBMECTMMOM C KoHuUrypauymen noptos AKM.

Mepes NONb30BATE/NIbCKON XapakTepusaumen YeTbipexnoptoBoro AKM Heobxogmmo
BbIMO/IHUTbL YETbIPEXNOPTOBYO KAaNIMOPOBKY aHa/M3aTopa C KOHGUrypaLumen nopTos,
COBMECTMMOM C KOHpUrypaumen noptos AKM.

Moakntoumnte AKM K noptam aHanusatopa, USB nopt AKM nogxntounte K USB nopty
ynpaBaAoLero KOmnototepa.

XapaKTepu3aLIs Bbibepute nonb3oBaTeNbCKYH XapakTepusaumio oT 1 go 3
Mones1 MCNONb3yA NPOrpamMmMHYI0 KHONKY XapaKTepusayus.
OpueHT AR Ona Bbibopa py4yHOM MAKM aBTOMATUYECKON opueHTauum AKM
ABTO HaXXMUTEe NPOrpammHyto KHonKy OpueHTayms.

PekomeHayetca BbibpaTb ABTO opueHTaymto.

VE— [NA BbINONHEHUA XapaKTepu3aLMM HaXKMUTE MPOrPaMMHYIO
— KHOMKy Xapakrepusosatb AKM.
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Mocne 3aBeplueHMa namepeHua napametpos AKM nossutcs aAnanoroBoe OKHO (cm.
PUCYHOK HUKeE).

Monb3ceaTensckan xapakTepusanmna nl
XapaKTepu3auma
Homep 1 - Mones. 1 CnepaTop | |
AHanusaTop MecTo | |
Pasbembl OnWcaHKe aganTepa
MopT A - MopT A | |
MopT B - MopT B | |

PucyHOK — [lnanorosoe OKHO NO/Ib30BaTENbCKOM XapaKTepmnsauum

3anonHute VIH(I)OpMaLI,VIOHHbIe nonAa:

e Oneparop — MM onepaTopa;

e AHanu3aTop — HaMMeHOBaHWe aHaN3aTopa;

e MecTo — MecTo NpoBeAeHMA XapaKTepusaumu;

e PazbeMbl — TUMbI Pa3beMOB HaKpy4Y€EHHbIX a4anTepos;

e OnucaHue apanTepoB — TEKCT OMMUCAHMA HAaKPYYEHHbIX a4anTepos.

Haxmute nporpammHyt0 KHOMKY 3anucb ANA 3aBeplUeHMA MO0/1b30BaTE/IbCKOM
Xapaktepusauum AKM.
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Mpoueaypa goBepuTeNbHOro TecTa

Echn Heobxogumo nNpoOBEPUTb Ka4yecTBO AeNCTBYHOLWEN KannMbpoBKKM, npoBeauTe
OOBEPUTENbHbIN TecT. B KauecTBe TecTUpyemor KanubpoBKM MOXKET BbICTYyMNaTb
KanubpoBKa, npoBedeHHaa ¢ nomoubio AKM mnu KannbpoBKa, BbINOJIHEHHAA C
NOMOLLLbIO KOMMAEKTA MEXaHUYECKMX mep.

Moakntoumnte AKM K noptam aHanusatopa, USB nopt AKM nogxntounte K USB nopty
yNpasAAoLLEero KOMMNbloTepa.

Bkntounte rpadumk napameTpa, KOTOPbIN HYy*KHO HabaoaaTb, Hanpumep S21. MoXKHO
OJHOBPEMEHHO BKAKOUYUTb HECKONBKO rpaduKos, Hanpumep S11, 522,521, S12.

XaPEKTEPMIELIA Ona Bblbopa XxapakTepus3auum WUCNONb3yUTe MNPOrpamMmMHYI0
3aB0AcKas KHOMNKY XapaKTepusayus.
OpueHT AR Ona Bbibopa py4yHON MAM aBTOMATUYECKON opueHTauum AKM
ABTO HaXXMUTEe NPOrpammHyto KHonKy OpueHTayms.

PekomeHayetca BbibpaTb ABTO opueHTaymto.

[loBEpHTENGHbI] [Ons  BbINONIHEHMA  [OBEPUTENbHOTO  TecTa  HaXmMuTe
TeCT NPOrpaMMHY0 KHOMKY JloBe puTeibHbIN TecT.

SENS:CORR:COLL:ECAL:CCH 3anyckaet [OBEPUTENbHbIN TecTt
KaNnMbpOBKM, BbIMNOAHAEMbIA C MOMOLLbIO
AKM.

Mocne 3aBeplIeHMA U3MEPEHMA HA 3KPaH BbIBOAUTCA ABa rpadmKa gnAa Kaxaoro S-
napametpa. M3mepeHHble napameTpbl OTOOpa)KkaTCcA Ha rpaduke p[aHHbIX, A
cunTaHHble n3 AKM — Ha rpaduke namaTtu.

CpaBHUTe rpaduMKM OAAHHbIX U MAMATU OOHOMMEHHbIX MAapaMeTpoB, Hanpumep S21.
Ona 6onee TOYHOro CpaBHEHMA BKAKOYUTE (PYHKLMIO MaATEMATUYECKMX onepauui
mexay rpadukamu AaHHbIX M namatn (cm. n.  Matematuyeckue onepaumu). B
dopmate norapudmuyeckon amnautyabl uan  pasbl  UCNONb3YHUTE onepauumio
OaHHble/Namatb. B dopmate AUMHENMHOM amMnAuTyAbl WCMNONb3yMTE onepauumio
[AaHHble-TlamaTb.

BbiBO4 O MNPUrogHOCTM  TecTMpyemoW KanubpoBKM Monb3oBaTenb  Aenaer
CaMOCTOATE/NbHO.
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YaaneHue nonb30BaTeNbCKOM XapaKTepusauum

B cnyyae HeobX04MMOCTN MOXKHO CTEPETH MNOJ1Ib30BaTE/IbCKYHO XapaKkTepm3saumo AKM.
Mpoueaypa CTUpaeT BCe AaHHble BbIOPaHHOM MO/b30BaTENbCKON XapaKTepusaumm,
nepes3anucbiBasa UX HyAAMU. 3aBOACKAA XapaKTepm3auma He MOXKeT DObITb cTepTa.

XapakTEpU3ALS Ona Bbibopa yaanAemon nosib30BaTeNbCKOM XapaKTepusaumm
Mans31 MCNONb3yMNTE NPOrPAMMHYIO KHOMKY XapaKTepusaumsa.
CTepets [na cTMpaHma JaHHbIX BblIOPaHHOM XapaKTepu3auumn HaxKmuTe
TR — NporpaMmmHyto KHoMKy CtepeTb XapaKrepusauuio.
CTepeTs BCe Ona CTUPaHUA OAHHbIX BCex NONb30BaTENbCKUX
nanke3s. v
TS XapaKTepusaunm HaXKMUTE NPOrpaMmMHyto KHomnky CtepeTb Bce

NnoJib3. XapaKTepusalunun.
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YnpasneHue knroyamu AKM

MporpammHoe obecneyeHne MNO3BONAET HANPAMYK YyNpaBaaTb KaodYamum AKM.
CoctoaHma AKM BbIObMpatoTca M3 CMMCKA BO3MOXKHbIX COCTOSIHUM M NMepeKtoYvatoTca
Ha)aTUemM KHOMKKU. KoNM4yecTBO KAKYEN M COCTOSIHMM Kaxaoro AKM npuBeaeHbl B
610K-cxemax moaynen (CM. pyKoBOACTBO Mo aKkcnayaTaumm Ha AKM)

Ona ynpasneHna kKawodamum AKM  HaXmute nporpammHble

Kanubposka
= KHOMKMW:
KanubposKa > ABTOKannbpoBKa > YnpasneHue Kaouamm
¥npaeneHue |
ENro4aMHA
Bbibepute 13 cnucka Tpebyemoe coctosiHne AKM.
[JaHHaa ¢yHKUMA npeaHasHavyeHa A48 NPOABUMHYTbLIX
BHUMAHWE nonb3oBaTtenen, B 06blMHOM pabote ¢ AKM oHa He

ncnonb3yeTca.
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Kann6posouHbii moaynb ACMB2506

KannbposouHbit moayns ACMB2506, B oT/Anumm oOT Bcex oOcTanbHbix AMK,
OOMONTHUTENIbHO COAEPXKUT OTCEK ANA 3/IeMeHTa MUTAHUA U KHOMKY YnpaBaeHus
pexxumamm pabotbl. KanmbposoyHbii moaynb ACMB2506 moxkeT paboTaTb B ABYX
pexunmax:

e KanMbpPOBKM aHanu3atopa Kak 0b6bluHbIi AKM. B 3tom cnyyae ACMB2506
TpebyeT nogkntoveHma no USB nHtepdeicy;

® M3MepeHUa AJIMHHON NnHMK. B aTom cnydyae ACMB2506 paboTaeT oT anemeHTa
nuTaHua, 6e3 nogkntoveHma no USB. Mpu namepeHmn S-napameTpoB A/IMHHOM
NIVHUU, IMHUA BKIOYAETCA MeXAy OAHMM M3 NOPTOB aHanmM3atopa U OAHUM U3
noptoB ACMB2506 cornacHo cxeme Ha pUCYHKe HUXKe.

o My

ACMB2506
Jf b

JnuHHaa AMHMA
PucyHok — NogxntoyeHne ACMB2506 B pexkmme namepeHusa o AMHHOM NNHUK

PesynbTaTom M3MepeHUa ABAAETCA mMaTpuua S-napameTpoB SIMHUKU. TUNOBOW LMKA
M3MEPEHUSA COCTaBNAAET HECKO/NIbKO CEKYHA, MOCAe Yero Ha 3KpaHe KOMMbHTepa
oTobpakatoTcs rpaduKkM NapameTpoB ANHUMN.

MuTaHne moaynA B aABTOHOMHOM peXume MOXKeT
OCYLLECTBNATbLCA KaK OT BCTPOeHHoW baTtapewn, Tak U OT

NMPUMEYAHWE 6noka nuTaHuAa 5 B, nogkntoueHHoro kK USB nopty. Mpwm
nogaye nuTaHua Ha USB pasbem, mogynb aBTOMATUYECKH
nepexoamuT B aBTOHOMHbIN PEXUM.
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MeTopg nsamepeHua a4AMHHON AMHUM ¢ nomoubio ACMB2506

e AHanuzatop u moayns ACMB2506 noarotaBamMBaltOTCs K COBMeCTHOM pabore,
M3MEPUTENbHBbIM  MOPT  aHanMs3atopa Kanubpyetrca C  MCNO/b30BaHUEM
ACMB2506.

e OTKanMOpPOBaHHbLIN MOPT aHanM3aTopa MOAKAKYAETCA K O6aMKaMwemy KOHLY
NINHUM.

e ACMB2506 noakntoyaeTcs K ganbHEMY KOHLY IMHUM M BKAOYAeTcs B paboTy oT
afiemeHTa NuTaHuA (aBToHoMHas pabota ACMB2506).

e Bo BpemA aBTOHOMHOM paboTbl AKM uepe3 namepaemyto AMHUIO aHANN3aTopy
nepegaeT nakeTbl CUHXPOHM3ALMKU U BbIMNONAHAET UMKAbl U3mepeHuA. B nakete
CUHXPOHM3AUNKN copepKuTca naeHtuénumpyowaa ACMB2506 nHdopmaums, u
ero napametpbl. [akeT cuHXpoHU3aumm reHepupyetca AKM B Hayane Kaxgoro
UMKNa namepenua. B umkne nameperHma AKM nogknroyaer K TecTUpyemon NHUm
O/ZIHY 3a APYroM Tpu BHYTPEHHME KannbpoBouHble mepbl (K3, CH, XX).

e B 3TO Xe BpemAa, C APYroh CTOPOHbl M3MepAeMOon JIMHWUKM, aHanu3aTop
HenpepbIBHO U3MePAET CUTHAN OTPAXKEHUA A1 MOMUCKA NAKETOB CUHXPOHM3aLUUN.
Mocne o6Hapy)KeHUs nakeTa CUMHXPOHM3ALUMM aHaNM3aTop 3anyCKaeT CBOW
M3MEPUTENIbHBIN  UMKA, B KOTOPOM WU3MEpPAEeT Ka/MOPOBOYHbIE MEpbI,
nogkntovyaemole AKM.

e [porpammHoe obecneyeHWe aHasM3aTopa MaTEMATUMYECKM PacCYUTbiBaeT
NOMIHYIO MaTpuuy S-nmapameTpoB /IMHMM NO pe3ynbTaTaM KanubpoBKU W
pe3ynbTaTam M3MepeHUin. PacyeTHas maTpumua TOYHO annpoOKCUMUPYET MaTpuLy,
NOJIy4YEeHHYO NPU HENOCPEACTBEHHOM U3MEPEHUN TUHUN.

UHamnkauua moayna ACMB2506

[BYXLBETHbI CBETOANOAHBIN MHAMKATOP MOAy/1A OTOobpaXKaeT cneayroline penmol
ero pabotbl (cm. Tabnnuy Huxke).

PexXum nHagukaropa Pexxum mopgyna ACMB2506

HenpepbiBHOe cBeyeHMe B moaynb He 3anucaHo "Bpems umMKkna nsmepeHunin”.
KPacHbIM LBETOM B
nobom pexrume

HenpepbiBHOe cBevyeHne Moaynb NOAKAOYEH K YNPABAAIOWEMY KOMMNbIOTEPY
3e/1eHbIM LIBETOM no USB nHTepdeicy.
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Pe)xxum nHaukartopa Pexxum mopgyna ACMB2506

MwuraHue 3eneHbim  Moaynb pabotaeT B AaBTOHOMHOM  pexume
LuBeTom N3MEPEHUM, UCNOJIb3yA BCTPOEHHbIN UAU BHELUHWUM
(mnopkntoueHHbIM no USB) UCTOYHUK NUTAHMA.

MonepemeHHoe MuraHne KpaTKoBpeMEeHHbIM peXUM 3arpysKku
3eNeHbIM M KpacHbIM  MWKponporpammbl  moayns npu  pabote B
LBETOM aBTOHOMHOM peXxume.

NMoarotoBKa moayna K UsmepeHMaAm

MoaroToBKa aHaNM3aToOpPaA 3aK/K04AETCA B perncrpaumm nogkntodeHHoro ACMB2506 um
YyCTaHOBKE MapamMeTpoB CTUMYAMPYIOWEro CMrHana (auanasoH 4acToT, YMCNO ToYeK
namepenHus, nosocy MY M MOLWHOCTb BbLIXOAHONO CUrHana). BepxHAa uvactoTa
AManasoHa CKaHWPOBAHMA He A0aXKHa npesblwatb 6 [Tu. [locne ycTaHOBKM
napameTpoB CTUMY/Ja MNPOBOAUTCA MOJIHAA OAHOMOPTOBAs KanmbpoBKa nopTa
aHanmszartopa npu nomown ACMB2506.

MoarotoBka AKM 3aknto4yaetca B YCTaHOBKE BpemeHM UUKNa mMamepeHuid. ITo
Bpems, 3a KOTOpoe MOoAy/ib AO0/XKEeH nocnenoBaTesibHO NOAKAYUTL K BbIXOLHOMY
NOPTY TPU KaIMBPOBOYHbIE MEPbl OTPAXKEHMA (CM. PUCYHOK HUKE).

= ] = -4 ® 4] SE = ®
§_ o (W = = bl (W = §_
m 3 = &= = = = 3 =
m = = = - -~ = = m
= =5 = =% = =1 = =13 =
I [ [ o = m [ [0 I
S 5 5. 5 5| & 5 5. 8
3 = = s o = s = %
I = = = T = = = I
= o o o = o ] o =
L ' X o O " o b & )
fEos-
Luen namepeHua Uukn mzmepeHmna f
oo fi | et e

PucyHoK — BpemeHHas anarpamma paboyero Umkaa moayns

Bpems uUMKNa M3MepeHUi MOXKeT ObiTb 334aHO BPYYHYO WAM  PaACCYMTaHO
aBTOMATUYECKM.

®yHKUMA YCT. BpeMa M3 TEeKyLMX HACTPOeK aBTOMAaTUYECKM pPaccuyMTbiBaeT Bpems
LMKAA U3MEPEHMI MO TEKYLLMM HACTPOMKam cTMMya aHanusatopa. Ecnm Tpebyetcs
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YCTaHOBUTb MapameTp BPYYHY, CaedyeT y4yecTb, 4To Jonyctumoe Bpema uukna
M3MepPeHU 3aBMCUT OT HAaCTPOEK CTUMY/1a aHanM3aTopa. AHaM3aTop AOJIKEH YCNeTb
BbINO/IHUTb CBOM LMK/ M3MEPEHUs TPex Mep MpW 3adaHHbIX napameTpax CTUmyna.
Ecnu ycTraHOBNEHHOE Bpy4YHYO Bpemsa LuKna nusmepeHuin MeHblle UMKAa U3MepeHus
aHanM3aTopa, B NpoLecce M3MeEPEeHUs B CTPOKE COCTOAHMA aHanmMs3aTtopa MNosBUTCA
coobuieHne o6 ownbke:

LEL MayT YOaNEHHOMD M3MEDPEHWA

Mocne HacTponkn nogxatoyeHHoro ACMB2506, HeobxoaMmo ero 3aperncTpupoBaTh.
Ona atoro ucnonb3yerca ¢yHKuma 3apeructp. AKM u 3anucatb Bpemsa uuKkna. B
npouecce perncTpaumm AaHHble U HaCTPOMKM Moaynsa (CEepUMHbIN HOMep, MOoAenb,
[aHHble XapaKTepusaumu) coxpaHawTca B ¢anne *.acm B nanke \System\Backup
nporpammHoro obecrneyeHuns aHanusatopa S4VNA. OgHoBpemMeHHO B namatn AKM
coxpaHaeTcA  BpemAa  uukna. [lpn  nonbiTKe  NpPOBecTU  U3MepeHua ¢
He3aperncTtpmpoBaHHbim AKM B CTpOKe COCTOAHMA aHanu3aTopa MNOABMUTCA
cnepytollee coobuieHme 06 ownbKe:

AKM He 3apervcT pupoBaH

MopAaaoK NOAroTOBKU K U3MEpPEeHNAM

e [Toakntounte aHanmsatop n ACMB2506 Kk ynpasnawowemy KomnbtoTepy no USB
nHTepdency.

e Noakntounte ACMB2506 K nameputenibHOMY NOPTY aHanu3atopa (CM. PUCYHOK
HUXKe).



ACMB2506 =

PucyHok — Cxema noagntodeHma ACMB2506 ans KannbpoBKM M HAaCTPOMKM

e YcTaHoBUTE napamerTpbl CTMMYyaa ANA KaHajla, B KOTOPOM NpPOBOAATCA
namepeHuna (no,u,po6Hee CM. N. YCTaHOBKa NapamMeTpoB aHaaAu3aTopa).

® BbiINONIHUTE NONHYIO OOHOMNOPTOBYI KaNAWMOPOBKY M3MEPUTENbHOro MopTa
aHanusatopa c nomolubto AKM (noapobHee cm. n. MonHas oaHO-/ABYXNOPTOBas

KannbpoBKa);

e Bbibepute HOMep OTKAa/IMOPOBAHHOrO MNOPTA M YCTAaHOBMTE BpemA LMKAA
NU3MEpPEHU.

e [na BbibOpa OTKaAMBPOBAHHOrO MopTa B  KadyecTse
R  13MepUTeNIbHOMO HaXKMUTE NPOrpaMMHble KHOMKM:

N3mepeHue > U3mepeHue yaaneHHbim AKM > Bbibpatb nopt

BolbpaTe NopT
1
Bbibepute Homep OTKaAMBPOBaAHHOIO NopTa.
Bﬁﬁp‘éﬁ”ﬂa [ns yCTaHOBKKU BPYYHYIO BPEMEHMU LMKAA U3MEPEHUIN HAKMUTE
33¢C NPOrpammHyto KHOMKY Bpems LuKkna usmepeHuii.

yclésypfu“mim Ona aBTOMAaTMYECKOro pacyeTa BPEMEHM UMKAA HaXKMUTE
HaCTpoeK NPOrpaMMHY0 KHOMKY YCT. BpeMA U3 TEKYLLUX HACTPOEK.

aperncTp AKM U | 11nq coxpaHeHMA HacTPOeK HaXMUTe MNPOrPaMMHYI0 KHOMKY
3dNMCATbk BPEMA

uMKna 3apeructp. AKM u 3anucatb Bpema LuKna.

492



e OTkntoumte USB-kabenb ot AKM. OrtcoeguHute ACMB2506 o1 nopTa
aHanu3aTtopa. AKM noarotoBaeH K NPOBEeAEHMIO U3MEPEHU.

MposepeHne nsmepeHuni

e Cobepute M3MepUTENbHYIO CXeMY, COCTOALLYI M3 aHanM3aTopa, NNHUM n AKM
(cm. pucyHOK HWKe). Ona 3Toro K OTKanMbpoBaHHOMY MOPTYy aHanmMsaTopa
NOAKNOYMTE COeaUHUTENb KabenbHOW NNHUKN, OPYron coeguHUTeNb NUHUKN — K
nopty ACMB2506.

:5* -

ACMB2506

f «n |

JnvHHEA NKMHKMA

PucyHok — Cxema namepeHus S-napameTpoB AJIMHHOM nHUK ¢ nomoLlbio ACMB2506

o o |
o Brkntounte ACMB2506 B aBTOHOMHDbIN PEXUM KHOMKOW MUTAHUA Q.

MutaHne moaynA B aBTOHOMHOM peXume MOXKeT
OCYLLECTB/IATbLCA KaK OT BCTpOeHHOW HaTtapen, Tak M oOT

NMPUMEYAHUE 6n0Ka nuTaHua 5 B, noakntodeHHoro kK USB nopty. Mpwu
nogadve nutaHmAa Ha USB pasbem, moaynb aBTOMAaTUYECKU
nepexoauT B aBTOHOMHbIN PEXMM.

e 3ajaTe anA  u3mepeHMAa Tpebyemble S-napameTpbl M NapameTpbl  UX
oTobparkeHns Ha rpadmKax.
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Mo YMOI4YaHUIO NMpU nposedgeHnn M3MepeHVIl‘;1 OTKpPbIBAETCA ABa BCMOMOraTe/N1bHbIX
KaHana:

1 "Mouck cuHXpOHM3aAUMKN" — KOHTPO/Sb NPUEeMA CUHXPOHMU3ALUW  OT
ACMB2506;

2 "N3mepeHna AKM" — KOHTpPOAb MOAKNIOYEHUA K AIMHUM KaMBPOBOYHbIX
mep AKM.

ST KaHanbl NnpeaHasHavYeHbl NA ANAarHOCTUKKU coeamMHeHnA aHanusaTopa ¢ AKM u
He HecyT MHbOpMAUMM O NapameTpax M3mepsiemon NnHUK. Mo HeobxoaMMOCTU
BCMOMOraTe/ibHble KaHa/Nbl MOXHO OTKAOYUTbL C Nomouwbio PyHKUMM CKpbITb
BCMOM. KaHanbl (CM. PUCYHKM HUXKE).

S-mapaMeT Pbl ANMHHOW TMHUK
Amnn nor 10.00 agk/ »0.000 ab

1

280.4m 70Im 1.1216

PMCVHOK — BcnomoraTtenbHble KaHanbl BKAKOYEHDI
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S-napameTpbl AMMHHON NMHUIA
21 Amnn nor 10.00 a6/ »0.000 pb

10.00
0.000
-10.00

-40.00
~50.00 S00M  ir  1.57 2T Ir 3.5
| 1[8AfE Crapt 20 kg 201 JNH 10 kMg 0 gbm Cton 4.8 Ty

PVICVHOK — BcnomoraTesibHble KaHanbl OTKAKOYEHDI

Mpn HeobxoaMMOCTU MPOBEPKM CBA3U C yaaneHHbiIm AKM unm nonyyeHua ero
HaCTPOEeK UCnonb3ynte PyHKLUMIO OBHapYXKuUTb yaaneH. AKM.

Wavepetme ONns  BKNOYEHMA/BbIKNOYEHMSA  BCMOMOraTeNbHbIX KaHa/loB
YAaneHHbiM AKM Ha*XMUTe NPOrpamMmmHbIe KHOMKMW:

CKPBITE BCTIOM. U3smepeHue > UsmepeHune yaaneHHbim AKM > CKpbITb BCom.
KaHanbl
OTKN. KaHanbl
OBHapY¥UTh Ona nposepKn cBA3M aHanmsaTopa C yAdaneHHbim AKM wu
yaanen. AkM... | nonyyeHMAa ero  mapamMeTpoB M HAcTPOEK,  HaxKMUTe

nporpaMmmHyto KHonky O6Hapyxutb yaaneH. AKM...

® 3anycTuTe NPoLecc M3MepeHus.

Ona 3anycka wu3mepeHur S-napameTpoB AOJIMHHOM NIUHUK
OAHOKPATHO HaXXMMUTEe NPOrpammHble KHOMKMU:

W3mepuThb

U3amepeHue > UamepeHue yaaneHHbim AKM > Usmeputb
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B pesynbTaTe npoBeAeHHbIX M3MepPeHUI ByayT nonydeHbl rpadukm S-napameTpos
JIMHUN (CM. PUCYHOK HUXKeE)

B Plarsr Cacp 84

Qopwmar
Amnn nor

Macurat

1 |
T
i |\ il i
|

i

OunbTpaLa

Kanbposa

Mapkepo!

CoxpfBocer

Cncrema

- B0
Kop Crapr 300 kg

PucyHok — MNpumep rpadmkos S-napameTpoB ATMHHOM IMHUN, U3MEPEHHbIX C
nomouw,bto ACMB2506

OrpaHM‘-IEHMﬂ meToaa

Mpy NpoBeAeHUN N3MEPEHUI CAeayeT YYecTb, YTO TOYHOCTb OMMUCbIBAEMOro MeToAa
MMeEET OrpaHNYEHUA, CBA3aHHbIE C NOTEPAMM B UCCieayeMOor NNHUK. [pu 3aTyxaHnn B
NNHUK B6onee 25 Ab (CM. PUCYHOK HWMMXKE) HAYMHAKOT HAPACTaTb OTKAOHEHMA MeXAay
pe3ynbTaTamMu ABYXNOPTOBbIX U3MEPEHU KO3IOPUUMEHTOB Nepesaym u OTparkeHns u
namepeHnit c nomoubio ACMB2506 (CM. PUCYHKU HUMXKE).
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0,30

—A|512] —A|521]

0,20

0,10

0,00 e
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-0,20

-0,30
0

PucyHok — OTKNIOHeHMe Ko3ddULMeHTa nepesaum

1000 2000 3000 4000 5000 6000

Hacrota, Mly

ACMB BA
15;71= 1557 = 53

i ii

OwvarHoctnka ACMB2506 u nsmeputenbHoM cxembl B Caiydae own60oK

e Haxxmute KHOMKY

O6Hapyxutb

yAaneH. AKM... " cumTante

NAEHTUOUKALUMOHHBIX AaHHble AKMB2506 (cm. puUcyHOK HUXKe). B cnydae, ecnm
AaHHble HE CYUTbLIBAIOTCA, MPOBEPLTE COEAMHEHME YCTPOWCTB, COMTACHO CXEME,
n306paxKeHHOM Ha PUCYHKeE.

-

ObHapyzkeHue yoan. AKM e nopte: 1

MowncK cuHxp.

CepWiHbIA HoMep
OpweHTauma
Temnepatypa
InuTenbHOCTE COCT.
Mann gadHex AKM

Twn

Yacr. gvanasoH

MaKc. BpeMAa pasBepTKM
Bpema umkna usmepeHna

Ok

19056091
Port A

0°C

1.067 c

Ok
ACMB2506.1
20 k'u-8 My,
0.557 ¢
3.361c

PucyHok — OKHO napameTpoBs 1 HacTpoek yaaneHHoro ACMB2506 B nporpamme
aHanmsaTopa
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e YBennubTe BpemA paboyero umkna Bpemsa uukna usmepeHmn Ha 1-2 ¢,
nostopute nonck ACMB2506.

N3mepeHne HEBO3MOXKHO B TOM C/lyyae, KOraa aHanmsartop
BHUMAHMUE! HEe MOXET J[AeTeKTUPOBaTb CUTHANAbl CUHXPOHMU3AUUU OT
AKMB2506 13-3a BbICOKOro 3aTyxaHus Kabens.
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MpoBepKa COCTOAHMA KOPPEKLMM OLLINGOK

CocToaHMe KoppeKunn olnboK oTobparkaeTca creayrowmm obpasom:

e 015 Bcex rpadmMKoB KaHana (0606LWeHHbIV CTaTyC KOPPEKLMM OLWMOOK) — B CTPOKe
COCTOAHMA KaHana;

e AnA Kaxporo rpaduKka (ctatyc Koppekuum ownboK rpaduka) — B CTpoOKe
COCTOAHMA 3TOro rpaduKa.

O606WEeHHbIA CTATyC KOppeKumnm owmboKk (cm. Tabauuy HUKe) oTobparkaetca B
CneumanbHOM MoJie B CTPOKE COCTOAHUA KaHana. OnucaHme CTPOKM COCTOAHMA KaHana
cm. n. CTpOKa COCTOAHUA KaHana.

Tabnnua — O606LLeHHbIN CTaTyC KOPPEKLUKN OLWNMBOK

CumsBonbl

Kop

K!

OTK

3HauyeHue
BbinonHseTcA  KoppeKkuua  OLKMOOK,
YCTAQHOBKM  CTMMYy/Ja  COOTBETCTBYHOT
Kannbposke.
BbinonHseTcA  KoppeKkuua  OLKMOOK,

YCTaHOBKM CTMMYJla HEe COOTBETCTBYHOT

KanubpoBske. Ncnonb3syetca
MHTEePNONALMS.
BbinonHsAeTca  KoppeKkuus  OLWMOOK,
YCTQHOBKM CTMMYyNa He COOTBETCTBYHOT
KanubpoBke. Ncnonb3ayetca
3KCTpanonaums.

KoppeKuma owmnbok oTKAroYeHa.

Her KanubpoBoyHOM MHPOpMAUUN.
KannbpoBKa He npoBoannace.

MpumeyaHue

Echan ¢dyHKUMA aKTMBHA
onAa Bcex rpadukos —
YyepHble CUMMBO/bI  Ha
cepom ¢oHe.

Echn ¢yHKUMA aKTMBHaA
TONbKO  AnA yacTu
rpapumkos (apyrve
rpadukm He
Kanmbposanuchb) —
b6enble  CMMBO/IbI  Ha
KpacHom ¢oHe.

Ona  Bcex rpadumKkos.
LiseT cumBonos — 6enbii
Ha KpacHoM ¢oHe.

CocTosiHMe KoppeKumn owmnboK ana Kaxkaoro rpaduKka B OTAENbHOCTU OTParXKaeTca B
CTPpOKe cocTosiHMA rpadmka (cm. Tabauuy Huke). OnucaHMe CTPOKWU COCTOSHMA
rpaduKa cm. n. CTpoKka cocToAanma rpaduKa.
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Tabnnua — CtaTyc KOppeKummn owmnbok rpadumka

CumBonbl

RO

RS

RT

oP

F1

F2

F3

F4

SMC

3HaueHue

Hopmanusauma otparkeHna mepom XX

Hopmanusauua otparkeHnsa mepon K3

Hopmanusauma nepeaaym nepembiyKon

OfHoHanpas/ieHHan ABYXNOPTOBan KaanbpoBKa

MonHas oaHonopToBas (SOL) kannbpoBsKa

MonHas asyxnoptosas (SOLT) unm TRL KannbpoBsKa

MonHana Tpexnoptosasa (SOLT) unm TRL KannbpoBsKa

MonHan yetbipexnoptosas (SOLT) unm TRL KannbpoBsKa

CkanapHasa kanmbposKa cmecuTenemn
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OTKNOUEeHUEe KoppeKumn ownbok

®DyHKUMA NO3BONAET OTKAOYATb KOPPEKUMIo OWMOOK, KOTOpas aBTOMATUYECKM
BKJ/1IOMAETCA Noc/ie 3aBepLUeHMA KanmbpoBKM NtobbIM MeTog0M.

[Nns  OTKAOYEHWA M NOBTOPHOIO BKJIIOYEHUA KOPPEKLMM
OWMBOK HAa*KMUTE NPOrPaMMHbI€ KHOMKM:

KanubpoBka

) " Kanubposka > Koppekuusa > [Bka. | OTka.]
OTrn.

SENS:CORR:STAT BK/1/OTK/1 KoppeKumio oWmnBOK.
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YcTaHOBKa cMcTeMHOro umnegaHca Z0

CuctemHbI mnegaHc Z0 — 3TO BO/IHOBOE COMPOTUB/IEHNE U3MEPUTENBHOTO TPAKTA.
O6bI4HO OH paBeH MMMNeaaHCcy KanMHbPOBOYHbBIX MepP, UCMOAb3YyeMbIX NP Kannbposke.
Bennunny Z0 cnepyet yKas3aTb nepes KaJIMOPOBKOM, TaK Kak OHa MCNONb3yeTca npwu
pacyeTe KaNMbpPoBOYHbIX KOO PUUNEHTOB.

Mpn KannbpoBKe B BOSIHOBOAHOM TpaKTe CUCTEMHbIN MmnegaHc Z0 AonxKeH ObiTb
YCTaHOB/EH paBHbiMm 1 Q.

Ona 60NbWIKMHCTBA TUMNOB M3MEPEHUA MMNEAaHC BCEX WM3MepUTeNbHbIX MOPTOB
OOMHAKoB. AHANM3aTOp MOXET BbINONHATL W3MepeHuA, Korga 3HaveHua Z0
N3MepPUTENbHbIX MOPTOB Pas3/IMYHbl, HanNpumep, OAMH MOPT — 3TO KOaKCUaNbHbIM
pasbem Tuna N, gpyron — BonHOBOA. [NA TakKUMX W3MEpPEeHWM YCTaHOBUTE
COOTBETCTBYHOLLMMA MMNeAaHC ana nameputenbHolix noptos Z01...204.

NMPUMEYAHWE Ona KanmbpoBKM aHANN3aTOPaA C PA3/IUYHBIMU MMNEeZaHCaMM
usmeputenbHblx noptos, Z01..Z04, npeaycMmoTpeHbl
cnepyrouiMe MeToabl: UCKAKYeHMe aganTepa, gobasneHue
HeM3BEeCTHOM nepemblyke (noapobHee cm. n. MsmepeHue
YCTPOWCTB C HE NPUCOEAMHAEMbIMM NOPTAMMU).

YcTaHoBKa Z0 BpYy4HYHO

ﬂ,l’lﬂ YCTaHOBKKN CUCTEMHOIO CoOnpoTUBIEHUA Z0 HaXmute
nporpamMmmHbie KHOMKKU:

CucreM. conp. Zo

Kanunbposka > Zo cucrembl > Zo nopT n
ZonopTt 1
50 0
Bblbepute cucTeEMHOE CONPOTMBAEHME ANA KAXKA0ro nopTa.
Zonopt 2
50 2
ZonopTt 3
50 2
ZonopT 4
50 2
SENS:CORR:IMP YcTaHaBAMBaeT WUAM  CYUTbIBAET  3HA4YeHue
cuMctemHoro mmnegaHca Z0 pgna Bcex NOpTOB
aHanmsaTtopa.
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SENS:CORR:PORT:IMP YcTaHaBAMBaeT WM CYUTbIBAaeT  3Ha4yeHue
CUCTEMHOro umnegaHca Z0 yKasaHHOro nopra.
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AsTOMmaTtuuecKkum sbibop Z0

®yHKUMA aBTOMATUYECKOro onpeaeneHmna CUCTEMHOro MMneaaHca yctaHasnmsaeT Z0
B NpoLiecce U3mepeHusa KainbpoBOYHON Mepbl, UCNO/b3yA AaHHble U3 onpeaesieHus
KanMbpoBOYHOM Mepbl B OMUCAHUM KOMMeKTa mep. CucteMHbii umneaaHc Z0
COOTBETCTBYIOLLErO NOpPTa YCTaHaBAMBAETCA MPU U3MEPEHUU OAHOMOPTOBLIX MeEp.
CuctemHblr umnegaHc Z0 4AByX NOPTOB YCTAHAB/AMBAETCA MNpPU  M3MEPEeHUn
ABYXMNOPTOBbIX Mep. M3mepeHne mepbl HEM3BECTHAA NepembliyKa He BHOCUT HUKaKMUX
M3MEHEHUI B CUCTEMHbIM MMNEeaaHC NopToB. 1o ymonyaHuio GyHKUMA BKAKOYEHA, HO
€€ MOHO OTKOUNUTb.

ﬂﬂﬂ BKﬂKNeHMﬂ/OTKﬂDHeHMH ¢yHKuMM dBTOMaTU4eCKOoro
onpeaeneHnAa 3Ha4yeHMA CUCTEeMHOrNo uMmneagaHCa HaXmute
nporpammHblie KHOMKW:

CucremM. conp. Zo

ABToBRIDOP Z0
Bic. Kanunbposka > Zo cucrembl > AsToBbi6op Zo > [Bkna. | OTkA.]
SENS:CORR:IMP:SEL:AUTO BK/1/OTKN dYHKUMIO ABTOMaTUYECKOoro
onpeneneHna 3Ha4YeHnsa CUCTEMHOro MmneaaHca
Z0.
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MCTOUHUK TpUrrepa KannmbposKu

®yHKUMA  yCTaHaBNMBAaeT  WCTOYHMK  Tpurrepa ANA  3anycka  U3MepeHus
KannbpoBoUHbIX Mep. Ecnu BbibpaH BHYTPEHHUM UCTOYHMK, TO 3anycK KaanMbpOBKM
NpoucxoauT HemepsieHHo. Ecan BbiIOpaH wWcToYyHMK Cuctema, TO A/1A  3anycka

Ka/IMBPOBKM MUCNONb3YETCA CUCTEMHbIN Tpurrep. MUCTOYHUK CUCTEMHOrO TpuUrrepa
yCTaHaBAMBaETCA NPOrPaMMHbIMU KHOMKaMM:

Ctumyn > Tpurrep > UCTOUHUK Tpurrepa > [BHyTpeHHuit | BHewHuit | PyyHoii |
WwuHa]

Ecnu BbIGpaH nctouHMK Cucrema:

e GYHKUMM yCPeaHAIOLLEro TPUITepa U TaKT BHELLHEero Tpurrepa ""Ha TOYKY" BAMAIOT
Ha 3anyCK KaJIMBPOBKM TaK }Ke, Kak NPKU 00bIYHbIX U3MEPEHUAX;

® HeobX0AMMO UCKAOUUTL MPOrPaMMHbIA UCTOYHUK 3anycKa WnHa, B NpoTUBHOM
C/lyyae BO3MOXKHa 6/10KMPOBKA Nporpammbi.

NPUMEYAHUE 3Ta PyHKUMA He NPUMEHSIETCS K KaNnMbpoBKe C NOMOLLbIO
AKM, KannbpoBKe MOLLHOCTM N KannbpoBKe NPUEMHUKOB.
B 3TMx cnyyasx Bcerga UCnonb3yeTca BHYTPEHHUN TpuUrrep.
Ona Bblbopa MCTOYHMKA TpuUrrepa KaAMBPOBKU HaKMuUTe
KanubpoBka
NPOrpaMmmHbIe KHOMKMU:
E— Kanubposka > Tpurrep Kanubp. > [BHyTpeHHMi1 | Cuctema]
BHYTpEHHIMA
SENS:CORR:TRIG:FREE BK//OTK/T  BHYTpPEHHWUM UCTOYHUK  Tpurrepa

KannbpoBKM.
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AHanuns paHHbIX M3Mep6HMVI

B gaHHOM pa3gene onuCbIBAlOTCA MaTeMaTUYECKUE MHCTPYMEHTbl AN aHanusa u
npeobpasoBaHUA S-NapamMeTpoB, a TakK Xe GYyHKLUMM AONYCKOBOro KOHTPOSA.

® MapKepbl — MPOTrPamMMHbIA MHCTPYMEHT AN CYUTbIBAHMA B BbIOPAHHbIX TOYKaX
rpaduKa 3HayYeHUsAs CTUMYa U U3MEPAEMON BeNUYMHbL. MapKepHble GYHKLUK
BbINO/IHAIOT MOWUCK Ha rpaduKe, BblUMCAEHME MAPAMETPOB rpadurKa, HACTPOMKY
CTUMYa MO MNOJIONKEHMUIO MAPKEPOB;

e GYHKUMA namaTu rpadumkos — MHCTPYMEHT AnAa 3anoOMWUHAHUNA  OaHHbIX
M3MepeHMﬁ n ocywectsneHna matematunyeckux onepau,mﬁ mexay AOaHHbIMU
NnamAaTn U JaHHbIMU TEKYLLETO U3MEPEHUNA,

e yaepxaHue rpadmka — GyHKUMA yaeprKaHUA MaKCUMabHbIX UM MUHUMA/bHbIX
3Ha4YeHul rpadurKa Ha IKpaHe;

® MoAeNnNpOoBaHMUE OCHACTKU — CI)yHKLl,VIFI mMmatemaTnyeckoro monaennpoBaHuAa
ycnoamﬁ namepeHma, KotTopbie oTAn4YaroTCA OT PeasibHbIX ycnosmﬁ;

e BpemeHHaa 06aactb —  ¢GYHKUMA  MaTeMaTU4YecKkoro npeobpasoBaHms
M3MEpPEHHbIX B YaCTOTHOM 061acTK S-napamMeTpoB UcCcaeayemont Lenu B OTKAUK
3TOW Uenun BO BpeMeHHoM obnacty;

® cefleKkUMA BO BpemMeHHOW 06/1acTn — GyHKUMA mMaTemaTU4ecKoro yCTpaHeHuA
Mapa3suTHbIX OTKJAWMKOB  W3MEPUTE/IbHOW  OCHACTKM C  UCMNOJIb30BAHWEM
npeobpa3oBaHMA BO BPEMEHHYI 06/1acCTb;

e npeobpas3oBaHne S-NnapameTpoB — MNPUBAUKEHHBIN METO[ MaTeMaTUYECKOro
npeobpa3oBaHMA M3MEPEHHbIX S-NapaMeTpoB B pa3nMyHble napameTpbl. MeTog,
MCNONb3YyeT A/1Aa Npeobpa3oBaHUs OAUH S-NapameTp;

e PYHKUMM [OMNYCKOBOTO KOHTPOAS oOnpegensawT AnAa rpaduka COOTBETCTBUE
3a4aHHbIM KPUTEPUAM NO NPUHLMNY «rogeH/6pak»:

1. QONYCKOBLIN KOHTPOAb MCNONb3YETCA ANA CPABHEHUA TpadmKa C 3a4aHHOMN
npeaenbHOM NNHUEN;

2. TecT nynbcauuii UCMOJSIb3YEeTCA A/1A CPAaBHEHUSA MNyabCaumii Ha rpaduke c
3aZlaHHbIMM Npeaenamu;

3. Tect npenenos ANA NuKa MCNONb3YyETCA ANA CPpaBHEHUA NMUKOB rpachKa C
3a4aHHbIMU Npeaenamu.
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Mapkepbl

MapKepbl — 3TO WMHCTPYMEHT A/ CYMTbIBAHUA YUCNOBbIX 3HAYEHUA CTUMYAA U
N3MEPSAEMON BeNMNYMHDBI HA BbIOPAHHbIX TOYKax rpaduka. AHanM3aTop NO3BOANAET
BKAOYaTb A0 16 MapKepoB, BK/IKOYAA OMOPHbIMA, HA KaxKAabiK rpadukK. Bug rpaduka c
OBYMA MapKepamu NOoKasaH Ha PUCYHKEe HUXKe.

WMHamkama
My -0.6712 Ab
AHHbIX
- rru -0.1839 Ab
MapKepos
Metkun Ha
rpaduke

MeTkn Ha oK
CTUMYIIS

PucyHok — [1Ba mapKepa Ha rpaduke

MapKepbl NO3BONAIOT pewwaTh cneayowme 3agaduu:

® CyUTbiBaHME abCONIOTHLIX 3HAYEHWA WM3MEPSEMOWN BENUYMHbI M CTUMyNa B
KOHKPETHbIX TOYKax rpaduKa;

® CYMUTbIBAaHNE OTHOCUTENbHbIX 3HAYeHWUM MSMEDHEMOIZ Be€/IMYNHbI N CTUMYANa
OTHOCUTENbHO ONOPHOIro MapkKepa,

® NOUCK Ha rpad)MKe MWUHNUMYMa, MaKCUMYyMa, MMKOB NN LLeNneBoro ypoBHA,

® BblUMCNEHME  PA3/INYHBLIX  NapameTpoB  rpadumka  (cTaTUCTMKa, nosoca
NpPonycKaHua 1 ap.);

® U3IMEHEHUNE NapaMeTpPoB CTUMY1a C UICNOJZIb30BaHUEM MONTOXKEHNA MAPKepPOoB.

MapKepbl UMEIT cieaytolme rpadpuyeckme 3N1emeHTbI:
MeTKa 1 HOMep aKTUBHOro MapKepa Ha rpaduke

MeTKa 1 HOMep He aKTMBHOIo MapKepa Ha rpaduke

oo -

MeTKa Ha OCV CTUMY/I0B aKTMBHOIO MapKepa

A MeTKa Ha OC1 CTUMY/I0B HE aKTUBHOrO MapKepa
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NHAMKaumMa [aHHbIX MapKepa COAepKUT:
N3MepAemoro

3Ha4vyeHune
MHBEPCHbIM LUBETOM.

napamertpa.

HOMep MapKepa,
Homep

3HayeHne CTUMYNa,
aKTUBHOTO  MapKepa

BblaeneH

3HauyeHue M3mepﬂemof/'1 BE/IMUNHbI MapKepa pa3ind4aeTca B MNPAMOYIoJibHbIX U

NONAPHbIX popmaTax:

®B

NPAMOYrO/bHbIX

KoopaunHaTax

MapKep MOKasblBaeT

OA4HO 3Ha4yeHune

M3Mepsaemoro napameTpa no ocu Y B Tekylem popmare (cm. Tabanuy Huxe);

HaumeHoBaHue
dopmara

AMNauTyna B
norapuemuyecko
M macwTabe

KoapduumeHt
cToAYen BOJIHbI NO
HaNPAXKEHNIo

®da3za

da3za
paclWmMpeHHan

lpynnosoe Bpems
3anasgplBaHuA

Kpatkoe
HaumeHoBaHue
dopmara

Amnn nor

KCBH

®daza

®da3a>180

re3

Tun aaHHbIX No ocn Y

Moaynb S-napameTpa
B 1Orapnpmunyeckom
macwrabe: 20 -1og|S|

IS|= Va2 + b

1+(S]|

1-|s]

da3za S-napametpa B
rpagycax ot —180° go
180 b

+180°% »  WCt9

$asza S-napametpa B
rpagycax, AnanasoH
N3MEHEeHUA pacluMpeH
HuKe —180° n Bbiwe
+180°

Bpems
pacnpocTpaHeHus
CUrHana B

nccaeayemom
de

ycTtponucrtee:  dw,
b
@ =arctg—

a,
w=2m-f
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EanHnya
M3MepeHuUs ocu
Y

[Oeuunben (ab)

bespasmepHasn

Mpaayc (°)

Mpaayc (°)

CekyHAa (c)



HaumeHoBaHue
dopmara

AMnNauTyaa s
NIHENHOM
macwTabe

PeanbHada yacTtb

MHMmasna 4yacTb

Kpatkoe
HaumeHoBaHue
dopmara

Amnn nnH

Pean

MHum

Tun gaHHbIX No ocu Y

Mogynb S-napameTpa

B IMHENHOM

macwra6be: V a2 + b?

PeanbHad yacTb S-

EanHunua
M3mMepeHuUs ocu
Y

bespasmepHasn

bespasmepHasn

napametpa: 4 = re(S)

MHMMmasna yacTtb S-

bespasmepHas

napamertpa: b = im(S)

® B KPYroBbIX KOOpAMHATAaX MapPKep MnOoKa3biBaeT ABa WIW TPU 3HaAYEHUA (CM.

Tabnuuy Huxe).

Kpatkoe
HaumeHoBaHue
dopmara

BonbnepT (/IuH)

Bonbneprt (/lor)

Bonbnept
(Re/Im)

Bonbnept (R +
iX)

Bonbnept (G +
iB)

MokasaHua mapkepoBs (e AMHULbI U3MepeHUA)

3HaueHue 1

JInHelHan
amnanTyaa

Norapudmuyecka
A amnautyaa (ab)

PeanbHada yacTtb

AKTMBHAA  4acTb
CONpPOTUBNEHUA
(Q)

AKTMBHAA  4acTb
NpPOBOAMMOCTH
(Cm)

3HayeHue 2

®aza (°)

daza (°)

MHMMasA YyacTb

PeaKTnBHaA 4acTtb
CONpOTUBAEHUA

(Q)

PeaktmBHas yacTb
NPOBOAMMOCTHU
(Cm)
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3HaueHue 3
3KBUBa/IeHTHasA
eMKOCTb U
MHAOYKTUBHOCTb
PEeaKTUBHOM 4acTu
(P/TH)
JKBMBaNEHTHaA
eMKOCTb unu
MHAYKTUBHOCTb



Kpatkoe Moka3aHua mapKepos (eAnHULbI U3MepeHuUs)
HaMmeHoOBaHue
dopmara 3HauyeHue 1 3HauyeHue 2 3HauyeHue 3

PEeaKTUBHOM YacTu

(®/TH)
Nonsap (/Iun) NnHenHasn Paza (°) —
amnanTyaa
Monsap (Nor) Norapudmuuecka = Pasa (°) —

A amnauntyaa (ab)

Monsp (Re/Im) PeanbHas yacTb MHMMmanA YacTb —

[No6asneHne mapkepa

,ﬂ,l‘lﬂ p,OﬁaBHEHVIFI HOBOIro MapKepa HaXXmMmute nporpammHbie
Mapkepkl
KHONKW:

‘ | Mapkepbl > lo6aBuTb MapKep
OobaenTte
MapKep
CALC:MARK BK/1/OTK/1 mapkep.
NPUMEYAHUE HoBbI1 MapKep yCTaHAB/IMBAETCA B LLEHTPE OCU CTUMYIOB U

HA3HAYaAETCA aKTUBHbIM MapPKepom.
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YpaneHue mapkepa

[ns yaaneHus mapkepa Ha*KMUTE MPOrpaMMHbIe KHOMKMU:

Mapkepbl > Yaanutb mapkKep

P ONnAa ypaneHnA BCeX MAPKEPOB HAXMUTE MpPOorpammHble

KHOMKW:

YoanuTe Bce

T Mapkepbl > Yaanutb Bce MapKepbl

Bbl60p aKTUBHOro mapKepa

T — Ona BblbOpa aKTUBHOIO MapKepa MO HOMEPY HaxKmuTe
Mapkep 1 NpPorpaMmmHble KHOMKMK:

L ] Maprep 1

| MapkKepbl > Bbibpatb > Mapkep n

Mapkep 15

[na Bblbopa aKTMBHOTO Mapkepa nepebopom Haxmute
MPOrpammHble KHOMKM:

Mapkepbl > Bbibpatb cneayowmin
‘ - | PKep p Aylouy
CNE A YHILLAA
CALC:MARK:ACT HasHayaeT aKTMBHbIN MapKep.
NMPUMEHAHUE Bbi6Op aKTUBHOrO MapKepa BO3MOXEH LENYKOM MbIlK MO

Hemy.
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YcTaHOBKa 3HauYeHUA CTUMY1a MapKepa

Mepen yCTaHOBKOW CTMMYy/Na Ha3HauybTe aKTUBHbLIM MapKep. YCTaHOBKa CTUMYyNa
NPOW3BOAMUTCA CNeayoWMMIN CNocobamm: BBOA, 3HAYEHUA C UMPPOBOMN KNaBMATYpbI, C
NMOMOLLbIO CTPENIOK, BYKCMPOBKOM MapKepa Mblwblo (CM. M. YCTaHOBKA 3Ha4YyeHus
CTUMYNa MapKepa) MAM C NOMOLLbI GYHKUMIA noucka (cm. n . DyHKUMM NOMCKa
NONI0XKEHUA MapKepPoB).

ﬂ,/’lﬂ YCTAaHOBKMN 3HA4Ye€eHUA CTMMYJZla MaApPKepa HAXMUTE
nporpamMmmHbie KHOMKKU:

Mapkepbl > PegaktupoBaTb CTUMY/

PepakTHpoBaTE
CTHMYN
UNN WENKHUTE MbILWbIO NO NOAO CTUMYAA.
3aTem BBeMTE 3HAYeHMe CTMMYyJa C UMPPOBOM KnaBmaTypbl
WAU UCMONB3YITE KNaBuwmn « Ty, « 4 ».
CALC:MARK:X YCTaHaBAMBaAET WU CYUTbLIBAET MNOJIOXKEHMEe MapKepa no

ocun ctumyna.
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Pe>xum onopHoro mapkepa

PeXXum OnoOpHOro MapKepa CAYXKWUT ANA MONYyYeHUA OTHOCUTENbHbIX AAHHbIX Ha
MapKepax. B pexXume OTHOCUTENbHLIX M3MEPEHWN [aHHble Ha Mapkepax
oTobpakaloTca B BMAE MPUPALLEHUA OTHOCUMTENIbHO [IaHHbIX OMOPHOro MapKepa,
NnokKasbiBaloliero abcontoTHble AaHHble. BmecTo Homepa OnoOpHbIM  MapKep
0603Ha4yaeTca CUMBOJIOM «R» (CM. pUCYHOK HUKe). K Ha3BaHMIO OCTabHbIX MapKepoB
Ha MHOWKALUMKW AAHHbIX MapKepoB AobaBnaeTca 3Ha4YoK "aenbta.

EEl-468.23444 MMy -22.648 4F
A2 253.80056 MIy -5.2444 45
R 3.7716944 Ty -3.5892 4E

L L ]

F Y £ Py

PucyHoK — M3mepeHua OTHOCUTE/IbHO ONOPHOro mapkKepa

OnopHbIM Mapkep ob6o3HavaeTca Ha rpaduKe cnegyowmm obpasom:

R

\V4 MeTKa aKTMBHOIO ONOPHOro Mapkepa Ha rpadpuke

A

R MeTKa He aKTUBHOIO ONMOPHOro MapKepa Ha rpadmke

OnOpHbIA MapKep MOKasblBaeT abCONIOTHbIE 3HAYEHUA CTUMyNa U U3MepsAeMoi
BE/INMYMHbI. Bce ocTanbHble MapKepbl NOKa3blBalOT OTHOCUTE/IbHbIE 3HAYEHUS:

® 3HauyeHue ctumyna (AX Ha pUCYHKe Bbllle) — Pa3sHOCTb Mexay abCcoNtoTHbIMM
3HAaYEeHMAMM CTUMY/1a MapKepa 1 ONOPHOro MapKepa;

® 3HayeHue namepeHua (AY Ha pUCYHKe Bbille) — Pa3HOCTb MeXKAy abCoNOTHbIMMU
3HaYEHUAMM U3MEPEHMA MapKepa 1 OMOPHOro MapKepa.

[N BKNOYEHMA/OTKNIOYEHUA pPEXKMMA OMOPHOrOo MapKepa
HaXXMUTE NPOrPaMmMHbIe KHOMKU:

MapKepbi > OnopHbIA Mmapkep
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‘ : |

| omwn.
CALC:MARK BK/1/OTK/1 mapkep.
CALC:MARK:ACT Ha3HayaeT akTUBHbIA MapKep.
CALC:MARK:REF BKJ1/OTK/1 onopHbIn mapkep.
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CsoiicTBa MapKepoB

B naHHOM pasgene onucaHbl cneaytolme CBOMCTBA MapKepOoB:

® PEXUM CBA3HOCTU MApKEPOB — onpeaensdeT B3aMMO3aBMCMMOCTb OAHOUMEHHbIX
MapKepoB AnA pasHbIX rpaduKoB KaHana;

e TabavLUa MapKEPOB — OTODOpPaArkaeT 3HAYEHUS MAPKEPOB BCEX KaHA/IOB U BCEX
rpadpuKos;

® HACTPOMKAa TOYHOCTM MPEACTaBNEHMS MapPKepPoB — HacTpauMBaeT pPas3pAaHOCTb
UMCNOBbIX 3HAYEHUI Ha MapKepax;

® rpyNnoBas MHAMKAUMA AaHHbIX MapKEPOB — BK/OYAET MHAMKAUMIO [AaHHbIX
MapKepoB A1 BCex rpadpmKoB (He TONIbKO aKTUBHbIX);

® PpacnoaoXeHne JAdaHHbIX MAPKEPOB HA 3KPadHE — MNPOU3BOJIbBHO WU3IMEHAET
pacnonoxXeHmne MHOKaunn AaHHbIX MAapPKePOB Ha 3KPaHE,

e OoTOOpaXKEeHUe 3HaYEHUN NaMATU Ha MapKepax — BKAOYAEeT MHOUKAUNKO OadHHbIX
namAaTun aNnAa MmapKepos, eC/in UMmeeTcAa Fpad)VIK NnamaTu,

® BbIPaBHMBAHUE MNONOXKEHUA WHAMKAUMW [aHHbIX MapPKEPOB Ha 3KpaHe —
BblpaBHMBAET WHAMKAUMIO JaHHbIX MAPKEpPOB PasiMyHbiX TrpaduKoB no
BEPTUKAIN NN TOPU3OHTANN;

® NNCKPETU3ALIMA MAPKEePa — BKJ/IKOYAET peXumM nepemewieHnAa mapKepa TOJIbKO
Nno yCTaHOB/IEHHbIM 3Ha4YeHUNAM CTUMYNa.
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PeXXum cBA3HOCTU MmapKepoB

PexXum CBA3HOCTMU MapKepoB CAYXWUT O1Aa BKAKOYEHUA UAU OTKAHOYEHUA
B3aMMO0O3aBNCMMOCTU OOHOMMEHHbLIX MaApKepoB AN1A Pa3HbIX I'pad)MKOB KaHana. an
BKZIIOYEHHOM peXnme CBA3ZHOCTU — OAHOMMEHHbIE MapPKepbl nepeasuraroTca BAO0/1b
ocn X CUHXPOHHO AOnA BCeX rpad)MKOB. an OTKNIIOYEHHOM peXnume CBA3SHOCTU —
nonoxeHna oagHOMMEHHbIX MapKepos BAO/1Ib OCU X He3aBUCHMMbI (CM. PUCYHOK HVI)-I-(e).

1.150026 My, 63.61° 1.204745 Ty 29.70°
2 1.339450TTy B2.52° 2 1.3394500TU &2.53°

1
iy e FY L

CeaAzHocTe BKA CeazHocte OTKN

PUCyHOK — Pexkum cBA3HOCTM MapKepoB

Coolicrea [Ona BKAIOYEHUA/OTKNIOUEHMA PEXMMA CBA3HOCTUM MapKepoB
MapKEPOE HaXXMUTE NPOrpPaMMHbIe KHOMKMU:

MapkKepbl > CBoicTBa > CBAZHOCTb MapKepoB
J CBAZHOCTE

MapKEPOE

CALC:MARK:COUP BK/1/OTK/1 pexknm cBA3HOCTU MapKepos.
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Ta6nuua mapkepos

Tabnunua mapKkepoB OTODOparkaeT 3HAYEHMA BCEX MAPKeEpoB A/1Aa Bcex rpadpukos U
KaHaN0B (CM. PUCYHOK HUKeE).

511 ®asa 30.00 °; F-100.0 ° Fpl 521 Aumnn nor 10.00 457 F0O.000 O
rpz S11 AMmnn nor 5.000 A6/ #O.000 A 50.00
50. 00 1 FE5&.G50SEMIML -1.3403 45
§35.07483MIU -54,702 s0.0p |2 944.3862EMIL -1.182605
2o op |2 932.83E82MIU -103.64° . 1.12024200TL -1.5995 45
30.00
-10. 00
20.
-40. 00 o- 00
000 . 10,00 ;
_1DD_D>M{ 0, 000 L]
1 2
-130.0 2 —=10. 00 1
2 >
z
—190.0 -30.00
-220.0 -40. 00
-250.0 = = -50.00 = i
[V [EL Ctapt 800 kKM 201 vk 3k Cron 1Ty,
KaHl Mpl 511 1 B835.07463 MMy -34,702 °
KaHl Mpl S11 2 932.83582 Mru -103.64 °
KaHl Fp2 S11 1 835.07463 MIW -7.3552 4B
KaHl Fp2 S11 2 932.83582 Mru -3.8&752 AR
KaHZ Mpl 521 1 758.55056 MMu -1.3403 4B
KaHZ Tpl 521 2 944,396258 Mru -1.192& 4B
KaHZ Mpl 521 3 1.1302420 rTu -1.599& B

PucyHok — MNpumep Tabanubl mapkepos

Ana BKHPOHEHMH/OTKITI-O‘-IEHVIFI Ta6l'IMLI,bI MapPKEPOB HAXXMUTE
nporpammHblie KHOMKW:

Mapkepbl > CBoiicTBa > Tabauua mapKepos

J Tabmuua
MapKepoe
DISP:MARKer:TABL BK/1/OTK/1 Tabnaunuy mapkepos.
DISP:PART:VIS CKkpblBaeT uWAM  NOKasbiBaeT 3N1eMeHT  aucnnes,

YyKa3aHHbIN B napameTpe (Tabamuy mapKepos).
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HacTpoiika TOUHOCTM NpeAacTaBNeHUA MapKepos

Mo YyMONYaHUIO Ha WHAMKAUMWM [aHHbIX MApPKepOB 3HayeHWs oTobparkaeTca co
cneayrolen TOYHOCTbI: CTUMYN — 8 [OEeCATUMYHbIX 3HAKoB, M3MepeHne — 5
AECATUYHbIX 3HAaKOB. ITU HAaCTPOMKM MOTYT ObITb U3MEHEHDI.

CEOICTBa

MapKepoB

3HaKoB CTHMYR
8

5

3HEKOE W3MEpEH,

[Ons  HAcTPOMKM TOYHOCTM NpPeacTaBNAEHMA  YMCIOBbIX
3HAYEHUN Ha MapKepax HaXKMUTe NPOrpamMMHble KHOMKMU:

Mapkepbl > CBOMCTBA > 3HAKOB CTUMY

MapkKepbi > CBoMcTBa > 3HAaKOB U3MepeH.
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lpynnoBaa MHAMKALUA AaHHbIX MAapKepoB

Mpwn BbIBOAE HECKONIbKUX FPAadUKOB C HaNOKeHUem B oAHOM rpaduyeckort obnacruy,
AaHHble MapKepoB MO YMONYaHMIO OTODParKatoTca TONbKO A1 aKTUBHOrO rpaduka.
Bo3MOXKHO BK/HOYEHME rPyNnoBOMN MHAMKALMM AAaHHBIX MAPKEPOB 414 BCex rpadpuKoB.
MapKepbl pasHbIXx rPadUKOB NPU 3TOM MOXKHO OTAMUYUTL NO UBETY. Kaxkaplh mapkep

MMeeT UBET cBoero rpaduka (CmM. pUCyHOK HUXKe).

=

.3574F13 Fre -1.5838 &b
0975000 I'T|-0.1973 ab
9357729 I'Tu|-1.4341 ab

Al-1. 0024980 Ty 31677 A6
A2-227.35434 MIy -12.524 1B
A3 265.5024% MMy 6.9113 A6
B3 =.4628500 Mru -11.418 16

T
[ITETT K]

Al-1. 0024980 Ty 3. 1670 a6
A2-227.35434 MMy -12.525 ng
A3 265.50249 MIy &.9134 a6
B :.4628500 Ty -11.419 OE

WMHaukama JaHHBIX MapRepos [pynnoBan WHAMKaALWA AaHHbIX
aKkTuBHoro rpadpuka MapRepoD

PUCYHOK — Pexxnm rpynnoBoi MHAMKAUMKN AaHHbIX MapKepoB

Ans BKAOYEHUA/OTKAOYEHNA TPYNNOBOM MHAMKAUMU OAHHbIX
SEEISELE MapKepoB Ha*KMUTe NPOorpammHbIe KHOMKU:

CBOWCTBa

MapkKepbi > CBoicTBa > TONbKO aKTUBHbIN

-
{ amoj$:|ﬁ
DISP:WIND:ANN:MARK:SING BK/1/OTK/T uHAMKaUMIO MapKepoB TONIbKO ANA
aKTUBHOro rpaduka.
NMPUMEHAHUE Mocne BKAOYEHUA T[PYNMNOBON MHAMKAUMM Heobxoanmo

pasmecTuTe JaHHble MapKepPOB Ha 3KpaHe BO M3berkaHue ux
HanoXeHua (cm. n. PacnonoskeHue WHAMKALMU AaHHbIX
MapKepoB Ha 3KpaHe).
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Pacnono)eHue MHAUKaLUU AaHHbIX MapKeposB Ha dKpaHe

Mo YMONYaHUIO AaHHblE MAPKEPOB PAcMno/iaraloTcs B BEPXHEM /JIEBOM YTy 3KpaHa.
PacnosiokeHMe WHAMKAUMM Ha 3KpaHe MOXKeT ObiTb Ku3meHeHo. [lonoXKeHue
WMHAMKaUMKM ONpeaenatoT ABa NapameTpa: OTHOCUMTENIbHOE NOJIoXKeHMe No ocam X 1 Y,
Bblpa)KeHHOe B NpoueHTax. JIeBblii BEPXHUI YroN COOTBETCTBYET HY/IH0 NPOLEHTOB, a
npasblii HUXKHMIA yron — 100 % (cm. pUCyHOK HuKe). MoNoXKeHne AaHHbIX MapKepoB
334aeTca 4NA Kakaoro rpadmka B OTAE/NbHOCTU, YTO NO3BOAET PasMeCcTUTb UX 6e3
HaNOXEeHNA NPU rpynnoBoM MHAMKaLUMK.

e Few -

Nonomenne X = 0% Nonosxenne X = 100%

Nonoxedne Y = 0% Nonoxedwe Y = 100%

PUCYHOK — PacnonokeHme MHAMKaLMM AaHHbIX MapKepPOoB Ha 3KpaHe

CoiicTea Ona pacnonoxeHua [AaHHbIX MapKepoB rpaduka BBeauTe
SEEiERLE OTHOCUTEeNbHOE NoaoXeHne X U Y C NOMOLLbIO NPOrpamMMHbIX
KHOMOK:
MonoweHwe X o
0 %% Mapkepbl > CBouctea > MNonoxkeHue X

Mapkepbl > CeoicTBa > MonoxxeHue Y
Monox#eHwre Y
0%

DISP:WIND:TRAC:ANN:MARK:POS:X YcTaHaBauBaeT nn cYnTbiBaeT
OTHOCUTENbHOE MOJIOXEHME UHAMKALNMK
JAaHHbIX MapKepoBs No ocu X.

DISP:WIND:TRAC:ANN:MARK:POS:Y YcTaHaBauBaeT nn cYnTbiBaeT
OTHOCUTENbHOE MOJIOXEHME UHAMKALNMK
JaHHbIX MapKepos No ocun Y.
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NPUMEYAHUE MHAMKAUMIO AaHHbIX MapKepa MOXHO 6yKcMpoBaTb
MbILWbIO, HAXKAB U YAEPXKMBAA 1EBYIO KHOMKY.

BbipaBHMBaHME NONOXKEHUA UHAUKALUU AaHHbIX MapKepoB Ha 3KpaHe

[laHHble MapKepoB MO YMOJIYAHUIO pPaCcMoaraloTcs A8  Kaxkgoro rpaduka
HEe3aBMCUMO. Bo3morkHO BK/ItOYEHME aBTOMaTMYECKOro BblpaBHMBaHMUSA.
BblpaBHMBaHME OTMEHAET HE3aBUCMMOE PaCMNoNOXKEHWEe WHAMKAUMKM  OaHHbIX
MapKepoB pas3/iMyHbIX rpadmkoB. B 3Tom cnyyae napameTpbl, 3agatowme
OTHOCUTENIbHOE MOJIOXKEHNE MHAMKAUMKN No ocaM X 1 Y, AEMACTBYIOT TO/IbKO Ha NepBbIi
rpadumKk. MHOMKaUMA OaHHBIX MAPKEPOB BCEX Caeaylowmx rpaduKoB BblpaBHUBAETCS
MO OTHOLLEHMUIO K NepBoMy rpaduKy. BoipaBHMBaHUE MOXKET ObITb ABYX TUMOB:

® BEPTMKA/NIbHOE — AaHHble MAapKepoB Pas3IMYHbIX rPpadMKoOB pacrnonaraetcs apyr
noz, Apyrom;

® FOPU30HTA/IbHOE — [aHHblE MApPKEPOB Pas3/INYHbIX rpadMKOB pacrnosiaraertcs B
CTPOKY.

BuipaeHueaHne OTHA BepturkanoHoe BbipaBHMBaHWe BRI

PMCVHOK - I'Ipmmep BblpaBHMBAHUA MNONTOKEHNA MHONKAUUN OaHHbIX MapKeEpPOB

———— [ns BKAOYEeHMA U BblbOpa OAHOrO M3 TUMNOB BblPaBHUBAHUSA
OTkn. NONOXEHUA  WMHAMKAUMW  OaHHbIX  MApPKEpPoB  HaXXKmMuTe
NPOrpPaMMHbIE KHOMKU:

Mapkepbi > CBoWcTBa > BbipaBHUBaHue

3aTem BblbepuTe HeobXxoaAMMbIA TUN BbIPAaBHMBAHUA:

e BepTtukanbHoe
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e [opusoHTanbHOE
BepTukansHoe
e OTKA.
[opW3oHTansbHoe
L] OTrn
DISP:WIND:ANN:MARK:ALIG YcTtaHaBnuBaeT nnmn CYUTbIBAET T™nN

BblpaBHMBAHUA MHOWKauunn AdHHbIX
MapPKEPOB Ha 3KpPaHE.
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OTob6parkeHne 3HaYEeHU NAMATU HA MapKepax

MapKepbl MO yMO/YaHUIO OTOBparkaloTcs AaHHble TPadUKOB M3MEPEHUN, a He

rpapmKoB MNamATU. BO3MOXHO BKAKOUUTbL MHAMKAUMIO 3HAYEHUM NAMATU, €ecnu
MMEeEeTCA 3aNOMHEHHDbIN rpaduK.

S11 Awnn nor 20.00 a6/ MD.000 oE [O&M]

100.0
2.4603520 Ty -5.2520 4B
2 3,2354957 [Tu -232.936 AE
80.00 | 3 3-7283525 [Ty -4.5063 Ab
[={a Bty

3vaueHue namAaTw OTHA

511 Amnn nor 20.00 a6/ M0.000 o6 [O&N]

100.0
2.4603520 I'Tw -8.2496 Ab |-8.2521 ab
2 3.2354957 'Tu -23.934 ab|-23.957 46
80. 00 3 3.7283525 I'fu —-4.5009 ab|-4.5056 1b
AN

3vaueHme namAaTA BRI

PucyHoK — OTob6paskeHne 3HaYeHNM NamATM Ha MapKepax

[ns BKAOYEHUA/OTKAIOUEHNS OoTobBpaxKeHUa AaHHbIX rpaduKka
NaMATM Ha MapKepax HaXKMuUTe NPOrpammHbIe KHOMKMK:

IHaueHme Mapkepbl > CBoicTBa > 3HauyeHMe namaTtu > [Bkn. | OTKA.]
MaMATH

OTrn.
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AunckpeTnsauma mapkepa

Mo yMONYaHMIO MapKep MOXKHO NepemeLtatb Mo WMHTEPNOAMPOBAHHBLIM 3HAYEHUSAM
cTumyna. [Ana nepemelleHMs MapKepa TOMbKO MO YCTaHOBNAEHHbIM 3HAYeHMAM
CcTMMyNa (Mo TOYKaM U3MEPEHUS) CneayeT BKAUYUTb ANCKPETHbIN PEXMM MapKepa.

® - TOUKM UZMEDEHMIA
¥ - MapHepbl B AMCHPETHOM PEMUME
A~ maprepsl B HeNpepbIBHOM pexume

PUCYHOK — [IUCKPETHbIN 1 HEMPEPbLIBHbIN PEXMMbI MapKepa

ﬂ,l’l‘r'l BKJ'II-OLIeHVIFI/OTKﬂI-O‘-IEHVIFl AONCKPETUN3aunn HaXXmute
nporpammHblie KHOMKW:

‘ OWcKpeTHD

| Mapkepbi > CBoicTBa > lucKpeTHo > [BkA. | OTKA.]

CALC:MARK:DISC BKJ1/OTK/1 AMCKPETHbIN PEXXUM MapPKepos.
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DYHKLUMN NOUCKA NONOKEHUA MAPKEPOB
B maHHOM pasaene onucaHbl GYHKLMM MAPKEPHOTo NOUCKa.

®YHKUMA NOMCKA NOJIOKEHMA MapPKePOB MO3BO/ISET HAWTM Ha rpaduke cnegytowme
3a/laHHble 3HAaYEHMA OTK/IMKA U MOMECTUTb B 3TY TOUKY MapKep:

® MIaKCMMaJibHOE 3HAYEHUE,

® MMHNUMAJZIbHOE 3HAYEHNE;

® NMKOBOE 3HAYEHUE,

® LIe/1eBOM YPOBEHb.

B pasgene Tak e onucaHbl: PEXKUM HEMPEPbLIBHOrO NOWUCKA NOIOXKEHUA MapKepa (cm.
n. Pexxum cnexenuns) n GyHKUMA yCcTaHaBAMBAlOWAA AMana3oH MapKepHOro Moucka
(cm. n. OrpaHnyeHre aMana3oHa NOUCKa).
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Mouck MaKCMMmymMma nam MUHNMYyMa

cbyHKLl,I/IFl NOUCKa MaKCMMyma Wi MUHUMYMa HaxXxoaAUT MaKCUMMaZlbHOE WU

MMHUMaNbHOE 3HaYeHWe M3MEPSEMOro napameTpa M NepemelLaeT MapKep B 3Ty
TOYKY Ha rpaduke (CM. PUCYHOK HUKe).

1.209800 MMy 100.5 ¢
2 1.1253300Cuy 31,25 °*

i

Maxcumym

/2

PucyHoK — Monck makcumyma uam mmHUmyma

7

My HMMyM

TE—— p———— [ns noucka MMHMMYMa MM MaKCUMyMa rpaduKa HaxmuTe
Maprep 1 MPOrpammHble KHOMKM:

MapkKepbi > MapKepHbiX NOUcK > MaKkcumym
L Markaamym

MapkKepbl > MapKepHbIA NOUCK > MUHUMym

MHHHMYM

CALC:MARK:FUNC:EXEC BbinoNHAET MapKepHbIt MOUCK MO 3adaHHOMY

KpuTepuio.

CALC:MARK:FUNC:TYPE

YcTaHaBAMBaeT WAW CYUTbIBAET TUMN MAPKEPHOro
NOUCKa.
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NPUMEYAHUE MNepen NOMCKOM [0/1KEH ObITb Ha3HAYeH aKTUBHbLIN MapKep
(cm. n. Bbibop akTUBHOrO Mmapkepa).

B KpyroBbIx KoopanMHaTax MOUCK NPOMU3BOAUTCSA MO NepBoOMYy
3HaYeHUIo MapKepa.
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Mouck nuka

OyHKUMA HaxoaMT TMMKOBOE 3HAYEHME WU3MEPAEMOWN BEeINMYMHLI C  33aZaHHOM

NONAPHOCTbIO M NepemMeLL,aeT MapKep B 3Ty TOYKY Ha rpaduke. MUK — 370 IOKaNbHbIN
3KCTPEMYM PYHKLUMN.

MUK ABNAETCA NONOMKUTEbHBIM, EC/TV 3HAYEHNE B TOYKE NMMUKa NPEBbLILLAET 3HaYeHUs B
coceaHuX TOYKax (CM. pUCYHOK HUKe).

1.1314100ry 74.57 ¢

2 1.2077200Cy 100.5*°

? 1.298F400My 100.4°
1 2 3
F Y = e

PucyHok — Mprmep NoNoKUTENbHbIX MMKOB

MUK ABNAETCA OTPUL,ATENbHbIM, EC/1M 3HAYEHME B TOYKE MUKA MEHbLUE, YEM 3HAYEHUSA
B COCEAHUX TOYKAX (CM. PUCYHOK HUKe).

1 1.1182200Mry 21.26°
2 1.1875900CL 55.27°
B 1.2d40d450rry ez.52°

PucyHok — Mpumep oTpuLaTeNbHbIX MUKOB

MUKOBbIM OTKNIOHEHUEM Ha3blBAaeTCA HaMMEHbLLUN mMmoayaib PasHOCTU M3Mepﬂ6MOI‘/‘1

BE/IMYMHBI MEXKIY TOYKOM MWKA M ABYMS COCEAHMMM MUKAMW MPOTMBOMNOJ/IOMKHOM
MNONAPHOCTY.
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B noucke y4yacTBylOT He BCe MUKW, a TONbKO Te, KOTOpPble YAOBNETBOPAIOT ABYM
KpUTEPUAM NOUCKa:

® MUKW  JONXKHbI  WMMETb  OMNpeaeseHHYH  MOJIb30BaTeNieM  MOJIAPHOCTb
(nonoxutenbHyo, oTpUUATENbHYIO, UM 06€e NONAPHOCTH);

® MNKN AO0/IXKHbI MMETb 3HAYEHUNE MUKOBOINo OTK/IOHEHUA, HE MEHee 3a4aHHOro
no/sib30BaTeNneM.

BO3MOXKHbI Cneaytowme BapmaHTbl NOUCKa NUKa:

® MOUCK BaMMKanLLero nNuKa;
® MOUCK HanbonblLero nNuKa;
® MOUCK MNUKa CNeBa;

® NMOUCK NKKa Cnpasa.

BAvKaWwnM MUK — 3TO Cambii BM3KUIA MUK K TEKYLLEMY MONIOXKEHUIO MapKepa no
oCcH CTUMYNaA.

Hanbonbwmii NUK — 3TO NUK C MAKCUMaZbHbIM UAU MUHUMANbHbIM 3Ha4yeHnem, B
3aBUCUMOCTUN TEKYLLNX YCTAHOBOK NONAPHOCTU NUNKA.

NPUMEYAHUE Mouck Haubonbliero nuMKa OTAMYAETCA OT  MOWCKa
MUHUMYMA UM MAKCMMYMa, TaK Kak MUK He MOXKeT ObiTb
OOHapyXeH B KpaMHUX TOYKax rpaduKka, ecnm OarKe OHMU
UMET MUHUMANbHOE NAN MAaKCMMANbHOE 3HaYeHune.

re——— [Ons BblbOpa MOMAPHOCTM MNMKA MPU  MOUCKE HAXKMUTE
MonouTENEH. NPOrpaMmmHble KHOMKMW:

Mapkepbl > MapKepHbi nouck > Muk > MNonapH. nuka
#® [lonowHTEneH.

3aTem BblbepuTe HeEOH6X0AMMYIO MONAPHOCTL:

OTpHUaTENBH.
¢ [lonoxxutenbH.
. e OTpuuaTtenbH.
e Bce
CALC:MARK:FUNC:PPOL YcTaHaBAMBaeT WAWN CYUTbIBAET MNONAPHOCTb

NMUKa Npn NOUCKe.
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T Ona BBOAA@ 3HAYEHMA TMMKOBOIO OTK/JOHEHMA HAXMUTE
Mapiep 1 NpPorpaMmmHble KHOMKMK:

MapKepbl > MapKepHbii noucK > Muk > NMuKosoe OTKA.
MuKoBoE OTKN.

1ab
3aTem BBeaMTe 3HAYE€HME LEeNeBOro ypoBHA C uUMdpoBOM
KNaBMaTypbl UM UCNONb3YITE KNaBULKM « Ty, « ».
CALC:MARK:FUNC:PEXC YcTaHaBAMBaeT WM  CYUTbIBAET 3HayeHue
NMUKOBOIO OTKAOHEHMA NPU NOUCKE MUKOB.
Ons  noucka nNONOXEHUA OauKalwero nuKa HaxXmuTe
MoWcK NuKa
NporpaMmmHble KHOMKMK:
Mapkepbl > MapKepHbi nouck > Muk > Mouck nuka
C— Ona noucka noNMOXKeHMA Haumbonblero MNUKa HaXmuTte
—— nporpamMmmHbie KHOMKMU:
MapkKepbl > MapKepHbI noucK > Muk > NMNouck Hanb. nuka
R OnAa noncka nMka cneea OT MapKepa Ha*KMUTe NPOrpaMmmHble
e KHOMKMU:
MapkKepbi > MapKepHbiX noucK > Muk > NMNouck nuKa cnesa
Mouc MvKa [ANAa NnoncKa NuKa cnpasa OT MapKepa HAaXXMuUTe NporpammHble
tnpasa KHOMKMK:

Mapkepbl > MapKepHbiX noucK > Muk > MNouck n1Ka cnpasa
CALC:MARK:FUNC:EXEC BbINnoNHAET MapKepHbIA MOUCK MO 3a4aHHOMY
Kputeputio.

CALC:MARK:FUNC:TYPE YcTaHaBnamBaeT unu cynTbIBaeT ™n
MapKepHOro Noucka.
NMPUMEYAHWE MNepen NOMCKOM A0NXKEH ObITb Ha3Ha4YeH aKTUBHbLIN MapKep

(cm. n. Bbibop aKTMBHOro Mapkepa).
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B KpyroBbix KoopamMHaTax MOUCK NPOMU3BOAUTCS MO NepBOMY
3HaAYeHMIO MapKepa.

MoucK ueneBoro ypoBHA

PYHKUMA HAXOAUT 3HAYEHME U3MEPAEMOWN BEINYMHbLI, COOTBETCTBYHOLLEE 33aJaHHOMY
(ueneBomy) ypOoBHIO M NepemelLLaeT MapKep B 3Ty TOUKY Ha rpaduke.

B Toukax nepeceyeHna TMHUN LENEeBOro yPoBHA rpaduk GyHKUUM MOXKET UMETb ABa
TUNa nepexoaa:

® MONOXUTENbHbINA, €cNn NpousBoAHas OGYHKUMKM (HaKNOH rpadumka) B TouKe
nepeceyeHus LEeIeBOro ypoBHs 6oblie HyNs;

® OTpuUATENbHbIA, ecnu npousBogHas OGYHKUMKM (HAKNOH rpadumKa) B TouKe
nepeceyeHus LeIeBOro YPOBHS MeHbLUE HyA.

1.,1932010 MMy 20.00¢
2 1.244288 00U 90.00°

MNonoxuTenbHLIA OtpuuyarencHbii

meyonn ‘mepexop,

PucyHoK — lNouck LenesBoro ypoBHA

MouCK BLIMNOJIHAETCA TONbKO A/1A TeX To4veK nepecedyeHus rpaduka C LUeneBbiM
YPOBHEM, KOTOpPble MMET 3a4aHHYH MOAAPHOCTbL nepexoaa (NONOKUTENbHYIO,
OTPULATENbHYIO, U1K 06€E NONAPHOCTH).

ﬂ,OCTyI'IHbI cneayrouime BapmnaHTbl MOUCKa UEeNEBOro ypoBHA:

® NMOUCK BamKanwen uenu;
® MOWUCK LeNu cnesa;

® MOWUCK Uenun cnpasa.
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Mepexog Lem ﬂ,/’lﬂ YCTaHOBKMU NnoNAPHOCTU nepexoaa HaXXmute
MonoHTENEH. nporpamMmmHbie KHOMKKU:

Mapkepbl > MapkepHblid nouck > LleneBoe 3HayeHue >
® [lonowuTEnsH, nepeXOA uenu

e 3atem BblbepuTe HEOBXOAMMYIO NONAPHOCTb:

e [lonoxKutenbH.

Bece
e OTpuuaTtenbH.
e Bce
CALC:MARK:FUNC:TTR YcTaHaBauBaeT unu cyuTbIiBaeT ™N
nepecevyeHma nNpm NOUCKe.
eI OnAa  BBOAA  3HAYEeHMA  UENEeBOr0  YPOBHA  HaXmute
Maprep 1 NporpaMmmHble KHOMKMK:

> " > >
— Mapkepbl MapKepHbIA NOUCK LleneBoe 3HaueHue
-10 g6 3HaueHue uenu

3aTem BBeAUTE 3HAYEHME LENIEBOr0 YPOBHA C UMdpoBOW
KNaBMaTypPbl AN UCNONb3YUTE KNaBULWN « TP», « ».

CALC:MARK:FUNC:TARG YcTaHaBAMBaeT WIM  CUYUTbIBAaeT 3HayeHue
LLeNneBoro ypoBHSA Npu Noucke.

OnAa  nNoucKa NONOXKEHUA OnvKalwen uenm HaXmute
NPOrpaMMHble KHOMKMW:

®  [oWck uenu

Mapkepbl > MapkepHbIii noucK > LleneBoe 3HaueHue > Mouck

uenu
- Ona noncka uenesoro 3HayeHUA CneBa OT MapKepa HaxmuTe
ELEEZ nporpamMmmHbie KHOMKMU:

Mapkepbl > MapKepHbiX NoUCK > LleneBoe 3HaueHue > Mowuck
uenu cnee.a
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ﬂ,l’lﬂ NMOUCKa LeneBoro 3Ha4eHnA cnpaBa OT MapKepa HaxXMuTe

MoKk wenu
tnpasa NpPorpaMmmHble KHOMKMK:
MapkKepbl > MapKepHbIi NoucK > LleneBoe 3HaueHue > Mouck
Lenu cnpasa
CALC:MARK:FUNC:EXEC BbINnONHAEGT MapKepHbI MOWUCK MO 3aZaHHOMY
Kputeputo.
CALC:MARK:FUNC:TYPE YcTaHaBAMBAET UAM CYUTbIBAET TUMN MAPKEPHOro
noucka.
TIMHAR LEMA BkntoueHne/oTktOUEHNE MHOMKaALNMU NINHUK uenm
OTrn.

OTKAKDYHTE BCE

OCYLWEeCTBNAETCA NPpOorpaMmHbIMUN KHOMKaMMW:

Mapkepbl > MapKepHbiX noucK > LleneBoe 3HaueHue > JinHua

NAHAW LENA uenun
MporpammHasa KHoOMNKa OTKAKOYUTD BCE JIMHUM  Lenu
OTK/HOYAET MHAMKALUMIO IMHUIA BCEX MAPKEPOB OAHOBPEMEHHO.
NMPUMEYAHWE MNepen NOMCKOM A0MKEH ObITb Ha3HAa4YeH aKTUBHbLIN MapKep

(cm. n. Bbibop aKTMBHOro Mapkepa).

B KpyroBbix KOOpAMHaTax NOMCK NPOM3BOAUTCA MO NEPBOMY
3HaYeHMIO MapKepa.
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Pexxum cnexxeHus

Mo ymonyaHuio GYHKLUMM MApPKEPHOro MOWMCKa BbIMOJHAOT OAHOKPATHbIM 3anycK
nocne Haxatma Ha o0y KHOMKY NOMCKa. MNpu BKAKOYEHUU PEXMMA CAEXKEHUA
OCYLLLECTBNSETCA HEMPEPbIBHbIN MOWUCK MOJIOXKEHUS MAaPKepPa, NOKa AaHHbIMA PEXUM He
OyaeT OTKAOYEH.

[N BKAOUYEHUA/OTKIIOYEHUA PEXUMA CAEKEHUSA HaXMUTE
Maprep 1 NPOrpaMmmHble KHOMKMU:

MapkepHBIA MoKk

Cnesermne
OTrn,

| MapKepbl > MapKepHbI nouck > Chexenue > [BKn. | OTKA.]

CALC:MARK:FUNC:TRAC BKJ1/OTK/1 cnexeHne npu NOUCKE MapKepoM.

535



OrpaHuyeHue gnana3oHa NOUCKa

MpW OCYyLLECTB/IEHUM MOMCKA MOJIOXKEHUA MAPKEPOB BO3MOXKHO OrpaHM4YUTb
AVanasoH MOMCKa 3aJaHHbIMWU rpaHuMuamu ctumyna. [aHHas ¢yHKuma obnagaer
cnenyroLlMmMmM AOMNONHUTENbHBIMU BO3MOXKHOCTAMM:

® BK/IIOYEHNE CBA3AHHOCTU rpaHUL, — YCTaHAB/INBAKOTCA €4UHbIE TPaHULUbI CTUMY1A
AnAa Bcex Fpad)MKOB KaHana,

® BK/NKOYEeHnE MHAUKaUUn rpaHnL, NONCKa B BUAE BEPTUKA/IbHbIX JNINHUA.

e e — [N BKNOYEHMA/OTKNIOYEHUA AManasoHa MNOMCKa HaXMuUTe

Maprep 1 NPOrpaMmmHble KHOMKMU:
[1anasoH MapKepbl > MapKepHbIit NoUcK > [lnanasoH noucka > [Bka. |
NoWCKa OTK" ]
OTKnN, ’
CALC:MARK:FUNC:DOM BK/1/OTK/1 aAMana3oH MmapKepHOro noucka.
T— [Ana BBOAA rpaHuL, AMana3oHa NOMCKA HAXXMUTE NPOrpaMmmHble
300 KMy KHOMKMU:

Mapkepbl > MapKepHbIA nouck > Hayano noucka

KoHew novcka
6.5 ML
Mapkepbl > MapKepHbi nouck > KoHew, noucka

CALC:MARK:FUNC:DOM:STAR YcTaHaBAMBaeT WAN  CYUTbLIBAET  Ha4yano

AManasoHa MapKepHOro nNoucka.
CALC:MARK:FUNC:DOM:STOP YcTaHaBAMBaeT WAM  CUYUTbIBAET  KOHeL,

Anana3oHa MapKepHoro Noucka.
TTTT I [ns BKNOYEHMA/OTKAOYEHMA GYHKUMN CBA3AHHOCTU rpaHuL,

Brcn. NOWUCKA HAXXMUTE NPOrpamMHbIe KHOMKMU:

Mapkepb! > MapKepHbI nouck > CeasHocTb > [BkA. | OTKA.]
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CALC:MARK:FUNC:DOM:COUP BK/I/OTKNT dYyHKUMKM CBA3AHHOCTU TpaHUL,
noucka.

[N BKNOYEHMA/OTKNIOYEHMA WHAMKALUMKW TPaHWUL, MOWUCKa

HaXXMUTE NPOrpamMmmHbI€ KHOMKU:

THKMK aKan.
MOMCKE

Mapkepbl > MapKepHbIA NOUCK > JINHWUKM AuMan. NOUCKa
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MapKepHble BblUMCEHUA

MapKepHbIe BblYMCAEHUA —3TO MaTemaTUyeckme GyHKLMM, UCNOb3YIoLWMe MapKepbl
ON19 BbIUUC/IEHMA PA3/IUYHbIX XapPaKTEPUCTUK rpadmKa. K mapKepHbIM BblYMCAEHUAM
OTHOCATCA cneaytowme GyHKUNN:

o CTaTUCTUKa;

e [ToncK Noaochbl;

e HepaBHOMEPHOCTb;

e MNonocosol puabTp.
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CratuctukKa

®YHKUMA CTAaTUCTUKM BbIYUCNAET M OTOOparkaeT cneaywolme napameTtpbl rpaduka:
cpeaHee apudmeTnyeckoe 3HayeHue, CTaHOAPTHOE OTK/OHeHWe, GaKTop MUK-MUK.

. PWUCYHOK

[11anasoH BbIMUC/IEHUS MOMKET ObITb OrpaHMYeH ABYMA MapKepamu (cm
HUXe).
1.2000000M Y -0.0012 06
2 1.6000000FFY -0.004506
400.00000ML,
Cped @ -0.0004 A6 Cpen: -0.00058 A6
CT.OTK = 0.00322 nE CT.OTK = 0.00z24 06
0.0171 06 n-n: 0.0123 06
1
WWWWW W\W
I

JAnanazoH CTaTUCTHUKEK
OTRKN

- e o

OwanazoH
ctarncTik BRI

PucyHoK — CTaTUCTUKA

OnpepeneHue CTaTUCTUUECKUX NapaMeTPoB

O603HaueHne OnpepeneHune

cpegs,

CT.OTK

CpeaHee apudpmeTmyeckoe

CTaHp,apTHoe OTK/IOHEHHKE

®PaKkTOp NUK-MWUK: Pa3HOCTb

mexay MaKCUMaJZIbHbIM
MWHUMANbHbIM 3Ha4YeHUEM
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ﬂ,/’lﬂ BKI'II-OLIeHVIFl/OTKIIIO‘-IeHMFI CTaTUCTUKU Ha*XMute
nporpamMmmHbie KHOMKKA:

CTaTWCTHES

Mapkepbl > MapKepHble BbluucneHua > CraTUCTUKa >

CTaTHCTHES
OTHn. Cratuctuka > [Bkn. | OTkn.]
CALC:MST BK/1/OTK/1 oTo6parkeHne maTemMaTUUYECKOM CTaTUCTUKM.
[ManasoH cTaT. ONns  BKNOYEHMA/OTKNIOYEHMA OrpPaHWYEHMA  OManasoHa
OTen. CTAaTUCTUKM HAXKMUTE NPOrpamMmmHbie KHOMKMU:
Mapkepbl > MapkepHble BbluucneHua > CraTUCTUKa >
Ownana3oH crart. > [Bkn. | OTKA.]
CALC:MST:DOM BK/1/OTK/N1 aMana3oH pacyeTa MaTemaTUUYeCcKoM CTaTUCTUKMN.
Hauano cTar. | ONA n3MeHeHMA HOMEpPOB MAPKepPOB, KOTOpble CAyXKaT
Maprep 1 rPaHULAMM ANMAaNa30oHa CTaTUCTUKM HAXKMUTe NPOorpammHble
KHOMKMK:
KoHew cTaT.
Mapien 2 | Mapkepbl > MapkepHble BbluucneHua > CraTuUCTUKa >
Havano crar.
Mapkepbl > MapKepHble BbluucneHUAa > CTaTUCTUKA >
KoHey crar.
CALC:MST:DOM:STAR YCTaHaBAMBaeT WM CUYMTbIBAaET HOMep MapKepa,
onpegenawoLLero Ha4ano AnanasoHa
MaTeMaTMUYECKOM CTAaTUCTUKM.
CALC:MST:DOM:STOP YCTaHaBAMBaeT WM CUYMTbIBAaET HOMep MapKepa,
onpeaenArow,ero KOHel, AManasoHa MaTemMmaTUYecKom
CTAaTUCTUKM.
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Mouck nonocobl

®YHKUMA OCYLLECTBASET MOUCK MOJIOCbl MPOMNYCKaHUSA WAW 3arparkaeHus. [Mouck
NOM0Cbl MPOU3BOANUTCA OTHOCUTENBHO OMOPHOM TOYKM, B KAa4YecTBe KOTOPOMN MOXKET
6bITb BbIOPaH MaAKCUMYyM WAW MUHUMYM TpadumKa, MO0 aKTUBHbIA MapKep.
OTHOCMTENbHO 3HayeHus rpaduKka B OMOPHOM TOYKE ONPEedenArTCcA BEPXHAS U
HWMKHASA 4acTOTbl Cpe3a, B KOTOPbIX 3HayeHWe rpadpuKka M3MEHSEeTCs Ha BENUUYUHY
3a@aHHOro YPOBHSA NoucKa nosocbl (06biMHO —3 AB).

Ona HalgeHHoM nonocbl QYHKUMA onpedenseTr M oTobpaxkaer cneaywouime
napameTpbl: LWMPUHA TMOJIOCbI, LEHTP, HUXKHAS M BEPXHAA 4YacToTa cpesa,
[OBPOTHOCTb, NOTEPU (CMOTPU PUCYHOK HUKE).

2.2798213rru -0.0832 0

m: 28.756G5EEMML MNMonoca
LUEHT @ Z.27BS9TEEITL
Hew @ 2.2edE0030TL nponyckaHuA
BEPY ! 2.29323LEATL 1
0 : Fo.251
oT808l gle====x :
YpoeeHb
NoOWCKa
NOAOCh

™~

3EL2E7FITY —-0.2821 Ok

Mt 49, 411546MML Monoca
UEHT @ Z.2G8452470TL zarpamaoeHua
HW# @ 2.2595190rTL
BEFX : 2.30922050TL

0 : 48,235
noT f -0.5202 .06

YpoeeHb
NouUcCKa
noAoChl

F1 — HUXKHAA YacToTa cpe3a, F2 — BepxHAA yacToTa cpesa.

PucyHok — Nounck nonocsbl
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OnpepeneHne napameTpPoOB NOOCDHI

HaumeHoBaHue 0603Hau OnpepeneHue dopmy
napamerTpa eHue na
Monoca n PasHoOCTb mexKay BepxHeh u HuxHen F2 —F1
nponycKaHma 4yacToTOM cpesa.
LleHTpanbHaA LUeHT CpeaHee 3HayeHne mexay BepxHen  (F1+F2)
4yacToTa NoNOoChI N HUXKHEWN YacTOoTOM cpesa. /2
nponycKaHuA
HuskHAaa uvactota HuUX Hu»KHAA yacToTa nepecevyeHmsa F1
cpesa rpaduKka W ypoBHA oOnNpeaeneHus
NONOCbI NPOMNYCKAHMUA.
BepxHaa uvactota Bepx BepxHan yacToTa nepecevyeHma F2
cpesa rpaduKka W ypoBHA oOnNpeaeneHus
NONOCbI NPOMNYCKAHMUA.
[JobpoTHOCTb Q OTHOLWEHME LEeHTPaNbHOM YacToTbl K UeHT/M
nosoce NPONycKaHuA.
MoTepn Mot 3HayeHune rpadurKa B ONOPHOM TOUKE  —
NOWUCKa NONOCHI.
Ona  BKAOYEHUA/OTKAOYEHNA GYHKUMM  MOWUCKA  MOAOCHI

MoKcK Nonock

MoKcK nonocel
OTin.

HaXXMUTE NPOrpamMmmHbI€ KHOMKU:

Mapkepbl > MapKepHble BbluucneHusa > MouUCK nonocbl >
Mouck nonocobl > [BKn. | OTKA.]

CALC:MARK:BWID

BK/1/OTK/T dyHKLMIO NOMCKA NONOCHI.

[ns BbIbOpa TMMA NOMOCHl HAXKMUTE NPOrPAaMMHbIE KHOMKW:

Mapkepbl > MapKepHble BbluucieHus > Nouck nonocbl > Tun

BbibepuTe TMN Nonockl:
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e NMonoca

e 3arpaxa.

CALC:MARK:BWID:TYPE YcraHaBAMBaeT WUAU CYMTbIBAET TWUM NONOCHI A/1A
bYHKLMM NOMCKa NONOCHI.

Maner Ona Bbibopa ONOPHOM TOUYKM NMOUCKA HANKMUTE NMPOrpaMmHble
OTHOCMTENEHD |
= KHOMKM:

MapkKkepbl > MapkepHble BbluucneHusa > llouck nonocbl >
Mouck oTHOCUTENbHO

BbibepuTe ONOPHY TOYKY:

o Mapkep
o Makcumym

o MuUHMMYM

CALC:MARK:BWID:REF YcTaHaBAMBaeT WAW CYUTbIBAET OMOPHYK TOYKY
noucKa ana GyHKUUKM NOMCKA NONOCHI.

YpoBEHs Nonocs! [Ona BBOAA 3HaYeHWA YPOBHA OMpeaeneHua noaocbl HaXMuTe
34 nporpammHbie KHOMKMK:

Mapkepbl > MapKepHble BbluucneHua > Mouck nonocbl >
YpoBeHb N0N0CbI

CALC:MARK:BWID:THR YcTaHaBnamBaeT unu cunTbIBaeT YpOBEeHb
onpeaeneHna Moaocbl Ana  QPyHKUMM  MOMCKa
NnoJsoChbl.
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HepaBHOMepHOCTb

®yHKUMA HepaBHOMEPHOCTU onpedenseT M oTobparkaeT cneaylolmne napameTpbl

rpaduka:

YCU/IEHME, HAK/IOH, HepaBHOMEPHOCTb. [ns
HeobxoAMMO YCTaHOBUTb [iBa MapKepa, Onpeaensawlnx AnanasoH

napameTpoB (CM. PUCYHOK HUKE).

1l <50.00000MIU  2.0347 0B
B l.1500000FFy 10,218 46

1-2 : 530.00000MIL
wEWN ¢ S5.0347 0E
Hakn : 2.1332 A6

HeEepagH @ 1.4250 406

e e el e )

ﬂlr‘IEIFIEIBGH NOWCK3
HepaeHOMEDPHOCTH

A A,
max mimn

Mapuep 1

" .
HepaBHOMEPHOCT = {4 max + £ min

PuncyHOK — lMoUCK HepaBHOMEPHOCTU
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OnpepeneHune napameTpos GyHKLUM HEPAaBHOMEPHOCTU

HaumeHoBaHue 0603HayeHune
YcuneHue ycun
HaknoH HaK/1I0H

HepasHomepHocTb = HepaBH

OnpepeneHue

3HayeHue mapKepa 1.

PasHOCTb mexay 3HavyeHMAMKN mapkepa 2
n mapkepa 1.

Haxomatca MaKcMmymbl OTK/IOHEHUA B
"naoc” m B "MHUHYC" OT npaAMoON NUHUK,
coeguHaowen  mapkepol 1 un 2.
HepaBHOMEPHOCTb ONpeaenseTca Kak WX
CYMMa (CM. PUCYHOK BblLLE).

HepasHomepH.

HepaeHoMepH.
OTKnN.

Ana BKAOYEHUA / OTKAKOYEHUA GYHKUMM HEepaBHOMEPHOCTU
Ha*XMWUTE NPOrPaMMHbIE KHOMKM:

MapkKepbl > MapkepHble BbluucneHua > HepaBHOomepH >
HepasHomepH. > [BKkn. | OTkA.]

CALC:MARK:MATH:FLAT:STAT

BK/OTK/ $pyHKUMIO HEPAaBHOMEPHOCTH
Mapkepa.

KoHEL HEpSEH.

Hayano HepaBH.

HaqamHepaE.H,l Ana nameHeHnA HOMEPOB MapPKepoB, KOTOpble onpeaenawtT
Mapicep 1 rpaHnLbl AnanasoHa HepaBHOMEPHOCTU HakmuTe
NPOrpammHbie KHOMKWU:

Maprep 2 | Mapkepbl > MapkepHble BbluucneHua > HepaBHOMepH >

Mapkepbl > MapkepHble BbluucneHua > HepaBHOmepH >

KoHew, HepaBH.

CALC:MARK:MATH:FLAT:DOM:STAR

YCTaHaBIMBAET UM CUMTbLIBAET HOMEP
MapKepa, onpeaensioulero Havyano
AManasoHa ans bOYHKUMM
HEepaBHOMEPHOCTMW.
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CALC:MARK:MATH:FLAT:DOM:STOP YcTaHaBAMBaAET MAN CYUTLIBAET HOMEP
MapKepa, onpeaenAlolero  KoHew,

AManasoHa ona bYyHKLMK
HEPaBHOMEPHOCTMW.
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MNonocoBoit punbTp

[aHHaa ¢yHKUMA onpegenser W OToOpakaeT creaylolme XapaKTepUCTUKM
Noa0coBoro GpunbTpa: notepu, GakTop MUK-NMMUK B NOAOCE MPOMYCKAHMUA, BEAUUYNHY
3arpa*kAeHuss B Mnosioce 3arpaxaeHus. paHuubl NOIOCbI MPOMYCKaHMA 3aJ4akoTca
NepBoM Napol MapKepoB, rPaHULLbl MONOChI 3aZepXKaHnMa — BTOPOM Napon MapKepoB
(cm. pUCYHOK HUXKeE).

Nonoca
NPOTAYCKaH WA

FO0.00000MIY -1.2573 OB
L.15000000FY =2.2117 0B
1.&0000000 Ty -117.7& 0k
2.40000000C0 =114.33 0B

; i 1-2 : 450.00000ML
noT @ -2.2117 0E
n-n : 0.&00%06
I-4 :  E00.00000MEL
pex 1 -109.79A06

I
[ (TR

Nownoca

IarpamaeHuA
- >
4

W

PUcyHOK — XapaKTepuCTMKM NOS0COBOro dunbTpa

OnpepeneHue xapaKTepuCTUK Nonocosoro puabrpa

HaumeHoBaHue O603HaueHne OnpeaeneHue

Motepu B nonoce ot MuWHMManbHoe 3HadyeHMe B  noJsoce

NPOnycKaHmA NPOMyCKaHuA.

®akTop nNuK-nuk 8 NN PasHocTb mexxay MaKCMMyMOM "

nonoce MWHUMYMOM B NOS0CE NPONYCKAHUA.

NPOnycKaHmA

3arpaxageHue Pex PasHOCTb mexay makcMmymom B noJsioce
3arpa*k4eHna M MUHMMYMOM B noaoce
NPOMyCKaHuA.

Ons BKAOUYeHUA/OTKAOYEHUA YHKUMM NONOCOBOM GUNLTP
HaXXMWUTE NPOrpaMMHble KHOMKMU:

Monoc. guneTp
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MNonoc. gwmneTp
OTken.,

Mapkepbl > MapKepHble BbluucneHua > [Monoc.punbtp >
Nonoc. dpunbtp. > {BKkn. | OTKA.}

Hauano nponyck.

ﬂ,l’l‘r'l M3IMEHEHNA HOMEPOB MApPKEPOB, KOTOPbIE OnpeaenAaroT

Mapicep 1 rPaHULbl MONOCHI MPONYCKAHUA HaXMUTe nporpammHble
KHOMKMU:
KoHew nponyck.
Maprep 2 Mapkepbl > MapKepHble BbluucneHua > Monoc.punbrp >
Hayano nponyck.
Mapkepbl > MapKepHble BbluucneHua > Monoc.punbrp >
KoHewu, nponyck.
Hauano Ana nameHeHnAa HOMepPOB MapKepoB, KOTOpble onpeaenawtoT
sarpasa.
Mapken 3 rPaHULUbl MNONOCbI  3arpaKAeHuUA HaAXMUTe MporpammHble
KHOMKMK:
KoHew sarpama.
Mapkep 4 MapkKepbl > MapKepHble BbluucneHuma > lMonoc.punbtp >

Hauano 3arpaxp.

Mapkepbl > MapKepHble BbluucneHua > [onoc.punbtp >
KoHeu, 3arpaxa,.

548



YcTaHOBKa NapameTpoB C NOMOLLLbIO MapKepoB

®yHKUMA NO3BOMIAET YCTAHOBUTHL C/leaylolwme MapaMeTpbl KaHana, MCnosb3ys
TeKyLlee NO/oXKeHne MapKepa:

® HUKHAA rpaHMLA AManasoHa CTUMYNa;
® BEpPXHAA rpaHULA ananasoHa CTUMYNa;
® LIEHTP AMana3oHa CTUMYNa;

® 3HaYeHMe OMOPHOTO YPOBHS;

® 3HAYEHME INIEKTPUYECKOM 3a4EPHKKN.

MNepen ucnonb3oBaHnem OYHKUMIA HasHaybTe aKTUBHbIM Mapkep (cm. n. Bbibop
aKTMBHOrO MapKepa).

MaprepHble [Nns  yCTaHOBKM HWMKHEM TpaHUUbl AuManasoHa CTUMyNa

NpUcBOEHKMA
Mapkep 1 HaXXMUTE NPOorpammHbie KHOMKU:

" N Mapkepbl > MapkepHbie npucsoeHusa > Mapkep—> Crapt
aprep -
Crapt
Maprep -> Ona yCTaHOBKM BepxXHeM rpaHuUbl AuanasoHa CTumyna
Cron HaXXMUTe NPOrpamMHbIe KHOMKK:
MapkKepbl > MapKepHble npucsoeHus > Mapkep—> Cron
Mapkep -> ONnA  yCTaHOBKM LUEHTpa Auana3oHa CTUMYJIa HaXmuTte
Uentp NporpaMmmHble KHOMKMK:
Mapkepbl > MapKepHble npucsoeHus > Mapkep—> LieHTp
Maprep -> ONnA  yCTaHOBKM BeNUYUHbI OMOPHOr0 YPOBHA HAXMUTE
OnopH. yposeHs NPoOrpaMmmHbie KHOMKMW:
Mapkepbl > MapKepHble npucBoeHus > MapKkep—> OnopHbii
ypos
Mapkep -> [Ona yCTaHOBKM BEIMYMHDBI 3IEKTPUYECKOM 3a4EPKKM HAXKMUTE
Janepwra NPOrpaMmHbIe KHOMKMU:

Mapkepbl > MapkepHbie npucsoeHus > Mapkep—> 3ageprkKa
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CALC:MARK:SET YCTaHOBKa pas/iMyHbIX MapameTpoB aHanusatopa U3
3HAYEHWN TEKYLLEro NONOXKEHMA MapKepa.

Mapkep > [na nepemelLeHMs ONOPHOrO MapKepa B TOYKY aKTUMBHOIO
OropH, Mapkep MapKepa Ha’kmuTe NporpaMmHble KHOMKMK:

Mapkepbl > MapKepHble npucsoeHusa > Mapkep—> OnopH.
Mmapkep
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dyHKUMNA namAaTti rpaduKos

Ona Kaporo rpadmka M3MeEpPEHHbIX AaHHbIX MOXHO C€034aTb CBA3AHHbLIA C HUM
rpaduk namaTtu. NpaduK NaMATU COXPaHAETCA B MOMEHT HaxKaTuUA COOTBETCTBYHOLLEN
NPOrPaMMHON KHOMKKU nnun nonyyenma SCPI komaHgpl. MNocne coxpaHeHua rpaduka
NamATM Ha 3KpaHe oTobpakatoTca ABa rpadmka — AaHHbIX U NAaMATU. Bo3moXKHble
BAPWAHTbI MHAMKALMKM TPAadMKOB NAMATU N AaHHbIX NPeACTaB/ieHbl B Tabauue HUKe.

UHauKauua rpadpumka MUHaMKauua B CTPOKe COCTOAHUA rpaduKa
[aHHble 1 NamATb n&nN
MamaTb n
[aHHble a
OTkA. OTK
NPUMEYAHUE Ona Kaxporo rpaduKa AaHHbIX MOXKET ObITb CO34aHO A0 8

rpapumkoB namaTtu (noapobHee cm. n. MamaTtb FIFO).

MpaduK NamATU MMeET TOT e LIBET, YTO U CBA3AHHbIA C HUM Fpad UK AaHHbIX, HO ero
APKOCTb YMeHbLUEHA B ABa pa3a (UBET M APKOCTb rPadUKOB AaHHbIX U NAMATU MOXKHO
HaCTPOWUTb, CM. N. HacTponkn nHtepderica).

padmK namATM Ucnonb3yeTca [ANA  OTODParKeHWA COXPAHEHHbIX [JAHHbIX U
MaTEMATUYECKMX ONepaumin Mexay HUM u rpadmuKom AaHHbIX (noapobHee cm. B n.
MaTemaTtuyeckune onepaunm).

daKTUYECKM B NamATM COXPAHAIOTCA KOMMEKCHble AaHHble WU3MEPEeHU, a He MuX
rpadpuyeckoe npeacTaBaeHune, CneaoBaTeNbHO:

® MaTemaTuUyecKkue onepauym BbINOJAHAITCA MeXAYy TEeKYLWMMU U COXPaHEHHbIMU
S-napameTtpamu;

® rpadMK NamMAaTU U3MEHAETCA aHaJIOTMYHO CBA3AHHOMY C HUM rpaduMKy AaHHbIX
NPU W3MEHEHMM TAKUX HaCcTpoeK, Kak ¢GopmaT, 3/1IeKTpUYecKas 3afeprKKa,
BpemeHHas 061acTb U T. 4.

NPUMEYAHUE lpadpmK  nNamaTM  Henb3Aa  3KCTPANO/IMPOBaATb unu
WHTEPNOANPOBaTb, NO3TOMY MNPU M3MEHEHUW YACTOTHOro
AManasoHa UM TUNna CKAaHMPOBaAHUA, NPOU3BELEHHbIX Nocae
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3alMNOMWHaAHNUA, cogepxummoe namMmAaTun CTaHOBUTCA
HEBEPHbIM. ﬂpM M3IMEHEHUN KONTNYECTBA TOYEK U3IMEPEHUA
NamATb aBTOMaTUYECKN OYULLAETCA.

CoxpaHeHue rpaduKa AaHHbIX B NaMATH

CoxpaHeHMe B MaMATb MOKET BbIMONHATLCA KaK ANA OTAeNbHOro rpaduka, Tak u ana
BCeX rpadMKoB KaHana cpasy.

lpadUK [AaHHbIX, KOTOPbIN OyAeT COXpaHATbCA, AO/KEeH ObiTb NpenBapuTesbHO
BblOpaH KaK akKTUBHbIN (CM. M. BbI6Op akKTMBHOro KaHana 1 rpadumka).

ﬂ,l’l‘r‘l 3dNOMUNHAHUA dKTUBHOTO rpad)MKa HaXXMUTe

MamaTe
NPorpaMmmHbie KHOMKMU:
UHaukauua > NMNamarb > JaHHblie->[amaTb
NaHHBe ->
ManATe
OnAa 3anomMuHaHMA Bcex rpadUKOB Ha*KMWUTE MNPOrpaMmHble
R KHOMKM:
MamATe Bee
UHaunKauua > NMNamarb > JaHHble->Mamarb Bce
CALC:MATH:MEM CoxpaHAeT TeKywme u3MepeHuMAa B MNaMATU, BK/IOYaeT

WMHOMKaUMIO rpaduKa namsaTu.

CtupaHue namaTtu

paduK, gna KoToporo ByaeT yaanATbCA CBA3AHHbLIA rpaduK NaMATU, AOMKEH ObiTb
npeaBapuTeNbHO BblIOPaH Kak akTUBHbIN (CM. N. Bbibop akKTMBHOro KaHana v rpaduka).

Ons  CcTMpaHMA NamMATM  aKTMBHOTO  rpaduKa  Haxmute
NPorpaMmMHble KHOMKMU:

MHAMKaU,Mﬂ > MNamarb > CTGpETb namaATb
CTepeTe NaMaTh

NMPUMEYAHWE Echn BkntoyeHa namatb FIFO u B ee A4velrkax COXpaHEHO
6onee ogHoro rpadwuka, nporpammHas KHonka CrepeTb
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NamATb OTKPbIBAaeT MeEHI CTupaHma namAatu  FIFO
(nogpobHee cm. n. CtupaHune namaTu FIFO.

Bbi6op oTobparkaemoro rpapumka

lpaduK, onA KOTOPOro BbINOJHAETCA HACTPOMKa, OOMXKeH ObiTb npeaBapuUTeNbHO
BblOpPaH KaK aKTUBHbIM (CM. N. BbibOp aKTUBHOrO KaHana u rpaduka).

e Ana Bbibopa  otobpakaemoro  rpaduka  HaxmuTe
SELLECUREIEEE  nporpaMMHbIE KHOMKM:

UHaukayua > UHguKauma rpadpumka
JaHHbIE
Bbibepute oTobparkaemblit rpaduk:
MamMATb
e [l1aHHbIE
JaHHLIE 1 e MamaTtb
MaMATb
e [laHHbIE U NamATb
or
= e OTKA.
DISP:WIND:TRAC:MEM BK/1/OTK/ MHAMKaumio NaMATU U3MEPEHUI.
DISP:WIND:TRAC:STAT BK/1/OTK/T uHamkaumio rpaduKka namepeHui.
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Mamsartb FIFO

BkntouyeHHaa pyHKuma "Mamsatb FIFO" yBennumsaeT ans Kaxkporo rpaduka AaHHbIX
KONMYECTBO CBA3AHHbIX C HMM TpPadMKOB MamATU A0 BOCbMW. [paduKn namatu
COXPAHAKTCA B AYEMKAx NamATh, OpraHM3oBaHHbIX B odyepeab Tuna FIFO ("nepsbii
npuwen — nepsbii ywen").

Mo ymonyaHuto pyHKuma "MamaTtb FIFO" oTKAtoYeHa, YTO 3KBMBANIEHTHO €AMHUYHOM
rnybuHe ouepeam (C KarkgpiMm rpaduMKOM [AaHHbIX CBSI3aH TONbKO OAUH rpaduK
NamaATK). ITOT peUM onucaH B N. PyHKUMA NamaTu rpadurkos. BkatoyeHne GyHKUMA
"Mamartb FIFO" npnBoguT K yBENMYEHUIO TNYOUHbBI 0Mepean 40 BOCbMMU.

MpaduKn NamMATU COXPaAHAKTCA B XPOHONOTMYECKOM MNOpAAKE MNPW HaxKaTuM Ha
NPOrpamMmmMHyI0 KHOMKy JaHHble -> MamATb. BHOBb COXpaHEHHbIM rpaduKk nosayyaer
Homep 1, a HOMepa npeaplaywmx rpaduKoB NAMATU YBEAMYMBAKOTCA HA eauHuLy.
Echn KonunyectBo rpadukos namatm B FIFO namATK npeBbiaeT BOCEMb, NOCAEAHNN
COXPaHEHHbIM rpadumK cTUpaeTca.

Konnuyectso rpadunKos, coxpaHeHHblx B NamAaTM FIFO K TeKkywemy MOMEHTY,
oTObparkaerca B CTPOKe COCTOAHMA rpadumKa (CM. PUCYHOK HUXKe).

Cpadwmk/Kanan Crumyn OTKIME  WHAWKauma  Kanuwbposka
("8l S11 Amna nor 10.00 gg/ »0.000 ab [FIFO:5 A&N]

Craryc FIFO namai
PucyHok — Konunyectso rpadmkoB, coxpaHeHHbIX B namaTu FIFO
Bce rpadmkn namaTu, cogepauimeca B namatun FIFO, oTobparkatoTca 04HOBPEMEHHO.
Ona matemaTtuyeckmx onepauyum mn3s ouvepegn FIFO wmucnonb3yetrca TOAbKO OAuUH
aKTUBHbIN rpaduK namatu. (o yMONYaHMIO aAKTUBHbIM  ABNAETCA padumK,

COXPaHEeHHbIN nocneaHum. Mpu HeOHXOAMMOCTU AaKTUBHBIM MOXKHO caenatb ntboi
rpaduk ns namatu FIFO.
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MamaTe FIFO
OTen.

[na BkAtoYeHUs/oTKAoYeHUA GYHKUMKM NamaTb FIFO Haxkmute
NPOrpammHble KHOMKMU:

MHaukauma > MNamarb > Mamartb FIFO > [Bka. | OTKA.]

AKTHBHEA NaMATL

1

1

L ]
Hoean

8

Crapan

[ns BbIbOpa aKTMBHOrO rpaduKa NamaT, UCMOJIb3YyEMOro B
MaTEMATMYECKUX  OMnepaumax, HaXMUTe  MporpammHble
KHOMKU:

MHauKauma > MNamatb > AKTUBHaaA namatb >[1 ]2 | 3...8]

lpaduKkn namAaTn pacnonaratotca B namatu  FIFO B
XpOHONornyeckom nopsagke, rge 1 — camoe nocnegHee
COXpaHeHue, 8 — camoe paHee COXpaHeHue.

He akTMBHas nNporpaMmHas KHOMKa fiYeKM NamsaTu O3HayaeT,
yTo rpadmK B Hee He Bbl1 COXPaHEH.
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Crupanue namatu FIFO

Ona ypaneHuns rpapuka namatm u3 namatn FIFO Haxkmute
NPOrpaMmmHbIe KHOMKMU:

CTepeTk NaMATb

lﬁ MHpukauma > Namarb > Ctepetb namatb > [ 1| 2 | 3 ... 8 |

Bce ]

MporpammHas KHonka Bce oumwaer namAtb FIFO nonHocTblO.

&8
Crapan

Bece
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Marematuyeckue one pauunun

pad MK NamATU MOXKHO MCNONb30BaATb A1 MAaTEMATUUYECKUX OMEpPaLnin Mexay HUM U
rpaduKOM [AaHHbIX. Pe3ynbTaT maTemaTMyecKon onepauuu 3amelaetr rpaduk
JaHHbIX. MaTemaTuyeckmMe onepauumn BbIMONHATCA Had HepopMaTUPOBAHHbIMU AN
BbIBOZA Ha 9KPaH KOMMIEKCHbIMW AaHHbIMU, @ HE UX rPadUYECKMM NpeacTaBIeHUEM.
[locTynHble MaTeMaTUyecKkne onepaumm npmBeaeHbl B TabauLe HUXe.

Aauuble / Namsatb JeneHune namepaembix AaHHbIX HA NamATb.

B cTpoke coctosaHua rpaduka otobpaxkaerca: 4/MN.
AaHHble * NamAaTb YMHOXeHne namepaemMmbix JaHHbIX HA NAMATb.

B cTpoke cocTtosiHuA rpaduKka otobparkaerca: O*MN.
AaHHble — MamaTb BbluMTaHWE NaMATU U3 U3MepAeMbIX JAHHbIX.

B cTpoke coctoaHusa rpadpumka otobparkaerca: O-M.
AaHHble + MamaTb CnoxeHune namepaembix JaHHbIX U MAMATU.

B cTpoKe cocTtoaHuMA rpadmka otobpaxkaetca: O+M.

HOpMMpOBaHMe an HaXXaTun Ha NPOrpamMmmHyto KHOMNKY HOpMMpOBaTb
nocnenoBatenbHO BbINOAHAETCA 3 onepaunn:

® TeKywme J[JaHHble Wun3ImMmepeHnAa COXPaHAKTCA B

namaTu;

® BbINO/IHAETCA MaTeMaTMnyecKas onepaums
OaHHble / Mamatb (M3MepeHHble  AaHHble
HOpPMMUPYIOTCS);

® BK/OYAETCA UHAMKAUMA rpadmKa [aHHble.

B cTpoke coctoaHusa rpadmka otobpaxkaerca: 4/N 4.
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MaTemaTuka Ona  BbINONHEHWA MaTeMaTUMYeCKMX onepaumi  HaxkmuTe
O, NPOrPaMMHbIE KHOMKU:

UHpukauua > Mamarb > Matemartuka
OaH [ Nam
M BbIbepuTe onepaumio:
Oan * Man
e laH / NMam
OaH - Man e fan * Mam
e laH — Nam
OaH +MNam
e [1aH + Mam
. — e OTKA.
CALC:MATH:FUNC YCTaHaB/AMBAET MW CYMTbIBAET TWUM MaTemMaTU4YecKom
onepaumMm mexay rpapukom M3MepeHun U NaMATbIO
N3MepPEHN.
’ Ona  BbINONHEHMA HOPMMUPOBaAHMA (AeNEeHMA U3MepPSAEMBbIX
OpMWpOBaTE
OaHHbIX Ha NaMATb) HAXKMUTE NPOrPamMMHble KHOMKMU:
® /1A aKTUBHOTO rpaduKa:
UHpukauyua > Namarb > Hopmuposatb
HopruposaTte
WE,:E ® 1N1A BCEX rPad®UMKOB aKTUBHOIO KaHana:
Uuaukauua > NMNamarb > Hopmuposatb Bce
NPUMEYAHUE Mpn BKAOYEHHOM @YHKUMM namatb FIFO u  Hannumm

HECKONIbKUX rpadmMKOB NaMATM B o4epeaun, cneayeT yKasaTb
aKTUBHYIO NamMsATb, OTHOCUTENbHO  KOTopoW  byayT
BbIMNO/IHATLCA MaTeMaTuyeckne onepaumum (cm. n. Mamsarb
FIFO).
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Ypep:kaHue rpadpuka

OyHKUMA yaepskaHUAa TpaduKa CAYKUT ON8  YAEPXKAHUSA MAKCUMAsbHbIX UK
MMHUMaNbHbIX 3HAYeHUN rpadmKa Ha 3KpaHe. Mpu BKAOYEHUU GYHKUUU B CTPOKE
COCTOAHUA rpadunKa NoaBAAETCA HaaANUCh [YaepXK. makc.] unu [Yaep»K. MuH.] (cm. n.
CTpoka coctoaHus rpaduka).

Tun yaep [na BkNtoveHMA yaepKaHma rpaduka HaxkmuTe NnporpammHble
OTkn. KHOMKM:
* amen. MHauKkauma > Yaepx rpaduka > Tun yaepix
Makamym Bbibepute TUN yaepKaHuA:
e OTKA.
MUHAMYH
e Makcumym

o MuHumym

CALC:HOLD:TYPE YCTaHaBAMBaAeT WAM  CYUTbLIBAET TUMN  yAep)KaHuA
rpaduka.

[Ona nepesanycka GyHKUMM yaeprKaHMA rpadmnka co cobpocom
npeaplayLLmnX 3HAYEHNI HAXKMUTE NPOrPAaMMHbIE KHOMKMU:

Yoepw rpaduka

UHaukauua > Ypep:k rpadpuka > MNepesanyck

‘ Mepesanyck

CALC:HOLD:CLEar Mepe3anyckaeT PyHKLMIO yaeprKaHuA.
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MopaenupoBaHne OCHaCTKU

MogaennpoBaHMe OCHacTKM npeactasaser cobort Habop matemaTuyeckmx GyHKLUM
ONA MOAENNPOBaHMA YC/IOBMA M3MEPEHMA, KOTOpble OT/AMYATCA OT pPeasibHbIX
yCNoBUn n3mepeHus. MoryT BbiTb CMOAENMPOBaHbI CleayoLLne YCN0BUA:

e ana HebanaHCHbIX Lenen:

e Ya/iMHeHne nopTta unm ABToMmaTnyeckoe YA/IMHEHUE NoPTa;

¢ NMpeobpasoBaHre uMneaaHca NopTa;

e /IcKa4YeHune uenu;

e BcTpamnBaHue uenu;

L4 BCTDaVIBaHVIE/VICKI'I FOYEHME YETIPEXNOPTOBbLIX LENEW;

e NnA GanaHCHbIX Lenen:

e HebanaHcHo-6anaHcHble Npeobpa3oBaHumA.
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Nornyeckaa cxema QYHKUMM MOLENMPOBAHUA OCHACTKM NMPEeACTaB/ieHa Ha PUCYHKe

HU>Xe.

CHOppEKTHMPOBaHHbIE

Mcrnrouaembie uenu M1

Bctpaueaemblie LEMA M

HebanaxcHo-banaHcHbie

S—I'IEIF]EIMETF]I}I YONWMHEHWE NOopTa anOEPBBOBaHHE MmMnegaHca npeoﬁpaBanHHH
nopta
AKTyanbHan NAOCKOCTb
Kkannbposkn
Za Zb **
Mopt b
0 YanuHenue YanuueHune Mpeob. I | Mpeob.
nopTta nopra umnesa. Mmnea,. .
Noruueckui
nopta | nopTa £
BanaHcHbIl
| | nopt 1
S52P S2P S2P S2P
Ucknouaeman || Uckniouaeman BcTpaveaeman | |Betpaueaeman Za/2 2Za
uens uenb uenb Lenb H
| | | |
54pP s4p
Wcrmouaeman wens * BcTpaneaeman uenb *
Himan Wecocnegyemoe \ M WY ¢ ecTpaveaembiMK ]
MIDCKOCTD e - i S =
YcTpoucTeo / YCTROMCTEO Lenamm
kanubposku + + +
s4p s4p
Wckmouaeman wenp * Bctpansaemasn wenb *
| | | |
52P 52P 52P 52P
Zc/? 2Zc
Mcrnrouaeman || Mcrnrouaeman BcTrpaneaemasn | |Bctpaneaeman
uens ueno Lens uenb
Noruueckuia
Yanuuenue YanuneHue Mpeob. I | Mpeob. BanaHcHbIiA
nopta nopra “mnea. umMnea. nopt 2
nopta | | nopta

0

AKTya/bHas MI0CKOCTb
kanubpoekn

e Q Q zav+

* Onepaunn BCTpamMBaHMUA U UCKNOYEHMA YETbIPEXNOPTOBOM Lenun S4P asnatoTca
B3aMMOMUCKOYAIOLLMMW.

**Ecnm 6anaHcHoe npeobpasoBaHMe BKAKOYEHO, TO A0/IKHO BbINONAHATLCA YCNOBUE:

Za=Zb, Zc=Zd.

PVICVHOK — Jlornyeckana cxema (I)yHKLI,VIVI moaennpoBaHUA OCHAaCTKU
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Bnok-cxema 06paboTKM [a@aHHbIX NMPU MOLENMPOBAHMM OCHACTKM NpeacTaBieHa Ha
PUCYHKE HUXKe.

CHOppeHKTMPOBaHHbIE
S-napameTpbl

v

YonuHeHwue
nopTa

Y

52P mcocknoueHue

Lenu
MNpeobpasosanme
umneaaHca nopta | HeBanaHcHbie
+ Lienu

52P ecTpaveaHme
Lenu

Y

S4P mcknroueHue [/
BCTpaMBaHWE LEenu

r_

HebanancHo-BbanaHcHoe | BanadcHbie
npeobpazosanune Lenm

¥ v \

NpencraeneHue pesynLTATOE MOAENMPOBAHMA
OCHACTHM
Ona nebanaxcHbix Ona BbanavcHbix yenei: banadcHble
Lenei S-napameTpbl, NnapameTpol aucbananca,
S-napameTpbi koabbULMeHTE NOg3ENEHUA
cuH$pazHON COCTOBNADLLEH

PuUcyHOK — Bnok-cxema 06paboTKu AaHHbIX NPU MOAENNPOBAHNUN OCHACTKMU

562



OYHKUMN MOAENMPOBAHMA OCHACTKM OENCTBYIOT Ans BCex rpadmKoB KaHana. Mepep,
BK/IIOYEHMEM MOAENNPOBAHMA OCHACTKM Ha3Ha4ybTe aKTUBHbIM KaHan (cm. n. Bbibop
aKTMBHOIO KaHana u rpaduka).

Ona  BKAKOYEHMA/OTKAOYEHUA  GYHKUMIA  MOAenupoBaHuA
OCHACTKM HaXKMUTE NPOrpammMHble KHOMKMU:

Mo enMpoBaHIe AHanus > MogenupoBaHue ocHacTku [ Bkn. | OTka. ]
OCHACTKM |
OTrA.
CALC:FSIM:STAT BK/1/OTK/T dyHKLMM MOAENMPOBAHMA OCHACTKMU.
NMPUMEYAHUE CoctoaHMA nporpamMmmHon  KHomkn  "MopaenupoBaHue

OCHACTKM'" 03Ha4aloT cneaytolee:

e «BKn.» — paspeweHo BKAYeHWE  PYHKUMMA
MOAeNnNpoBaHus;
o «OTKN.» - OTK/HOYEHbI BCE bYHKLMM
MOAENNPOBaHUA.

Karkpgaa ¢yHKUMA MOAenvMpoBaHMA MMeeT COoBCTBEHHYIO
NPOrpPaMMHY0 KHOMKY BKKOYEHUA.
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YAanvHeHue noprta

PyHKUMA  YO/IMHEHWA NOPTAa NepemMelw,aeT  KaAMbpOBOYHYK  MJIOCKOCTb MO
HanpaBNAEHUIO K KOHTaKTam MUY Ha g/IMHYy COrnacoBaHHOM IMHMK € noTepaMmn nan bes
notepb. 3Ta ¢yHKUMA nones3Ha, kKorga WY He moxeT ObiTb MNOAKNKOYEHO K
aHanusatopy 6e3 cneumanbHOM OCHACTKM, U KanMOPOBKY HEBO3IMOXHO BbINOJHUTb
HenocpeacTBEHHO Ha KOHTakTax MY. B aTom cnyyae KanmbpoBKa NpomM3BOAUTCA Ha
KOQKCMANIbHbIX  pa3bemMax OCHACTKW, a 3aTeM  KanAubpoBOYHasA  MJOCKOCTb
nepemMeLwaeTca Ha KOHTaKTbl UMY ¢ nomouwpbto GyHKUMKM yanvHeHMA nopTta (cm.
PUCYHOK HUKe).

" L] L]

AKTyanbHanA NAoOCKOCTb
kannbpoekK

-

:
¢

Hoeas nnockocTh OcHactka
kanubpoBKK

PuUcyHOK — YonuHeHne noptos

®dyHKUMA UCMONb3yeT MOAENb WAEA/NIbHO COMNacoBaHHOW JIMHUKM Nepedayun ¢
NOTEPAMM C NapPaMeTpamm:

® NPU WUCKAOYEHUUN MAEANbHO COrIaCOBAaHHOM NIMHMKM nNepegayn 6e3 notepb U3
pe3ynbTaToOB M3MEPEHUA KOMMEHCUPYeTCcA TONIbKO Haber ¢asbl, BbI3BaHHbLIN
3/IEKTPUYECKON OJINHOM NNHUU. DPYHKUMA UCKAKOYEHUA NuHUMM 6e3 noTepb
aHaNOrn4yHa GYHKUMM 31EKTPUYECKOM 33a4EPKKU AnA rpaduKa, HO B OTAMNYME O
Hee AeNCTBYET Ha BCe rpadMKn M3MepeHnn KaHana, KoMNneHcupya AAMHY AMHUN
NpY U3MepeHumn nepeaayu, u 4BOMHYO ANNHY — NPU U3MEPEHUN OTPAKEHMUS.

Haber ¢pasbl B NMHUM paBeH:
— ,—j2nfT
Ap = e/ 2] , rae
f—qaCTOTa, Mu,

T — 321EKTpUYeCKan 3a4epKKa, C,;

® MPU WUCKNIOYEHUN WAEaANbHO COrNACOBAHHOM JIMHUMM MNepedayn c noTepamMM,
Kpome Habera ¢asbl KOMMeEHCUpyoTca notepu. MoryT uMcnonb3oBaTheA
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cneaywouwme metoabl 3a4aHNA NOTEPb L(f), B OLI,HOVI, ABYX UNN TPEX YAaCTOTHbIX
TOYKaX:

1 4YacTOTHO-HEe3aBMCUMble MOTEPU Ha HY/1EBOM YAcTOTe (Lo):
L(f) = L,

2 4acTOTHO-3aBUCUMBbIE notepun, 3adaHHble BEMYNHOMN noTepb B ABYX
YaCTOTHbIX TOYKaX: LO Ha Hy}'IEBOVI 4acCToTe, U Ll Ha 4acTtoTe Fl:

f

L(f) =Ly + (L — Ly) Fl

3 4acToTHO-3aBUCUMbIE noTtepun, 3adaHHble BEIMYNHOMN noTepb B Tpex
YaCTOTHbIX TOYKaX: LO Ha HVHEBOVI 4acToTe, Ll Ha 4actoTe Fl, n LZ Ha

yactore F2:
fin
L(f) = Lo + (L1 - Lo)(;)

1 ’
log|2
n= L
F
logF—2

NPUMEYAHUE ToyHOCTb MmeToda  YAJAWHEHMA  NopTa  3aBUCUT  OT

MCI'IOJ'Ib3V€MOV1 OCHAcTKK. Yem Haumke napameTpbl OCHACTKU
K mogenn naeaiabHo COrNacoBaHHOM NIMHUMU nepegayn, Tem
Bbllle TOYHOCTb AaHHOIo meTtoaa.

Ons  BKAoYeHMA PYHKUMW  YO/MHEHMA NOpTa  HaXMuUTe
NPorpaMmMHble KHOMKMU:

YANWHEHWE NOpTa

Kanubposka > YanuHeHue nopta > YgnuHeHue [Bkn | OTkn]

¥ AnKHEHKME
OTrn.
SENS:CORR:EXT BK/1/OTK/T dyHKUMIO yANUHEHUA NopTa.
YanuHeH. nopT1 YT0Obl YCTAaHOBUTb 3/1EKTPUYECKYIO 3a4EPMKKY ANA KaXKA0ro
100 ne nopTa HaXXMUTe NPOrpamMHbIe KHOMKMU:

YANUHEeH. nopT n
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SENS:CORR:EXT:PORT:TIME YcTaHaBAMBaeT WM  CYUTbIBAaeT 3HayeHwue
3/IEKTPMYECKOM  33aJepXKM ana  GyHKUuuK
YAJAVHEHNA nopTa.

YT0bbI OTKPbITb MEHK NOTEPb, HaAXKMUTE NpPOrpammHbie
MoTe
B KHOMKW:

Kanunbposka > YanuHeHue nopta > NMotepu

‘ BeifpaTs nopT Bbibepute nopT, ANna Kotoporo 6yayT BBOAUTLCA AaHHbIE:

BbibpaTtb nopt

MoTepul Beeante 3HaveHuAa L1, F1 n BKAKOYUTE UCMONb30BAHME STUX
Bien. 3HQYEeHMW B  JaZIbHEWLIMX  BbIMMUC/IEHUAX,  MUCMOAb3yA
cnepyrowme NnporpaMmHble KHOMKMK:

MoTepyl
0 a6 Notepu 1 [Bkn | OTKA]
Motepu 1
HacTl
1My
Yacrota l
BbinonHute Te e warn gna L2, F2
‘ MoTepy Ha O My Ona BBoaa 3Ha4YeHmA LO HaXKmuTe NPOrpammMHYHO KHOMKY:
0 ab
Motepu Ha OlYy <3HaueHue>
Mpn HeobxoAMMOCTU BbINOSIHUTE Te Ke WarM gnAa
cnepytowmni nopra.
SENS:CORR:EXT:PORT:INCL BKN/OTK/ yuer notepb 1 wnnm notepb 2 B
GYHKLUMN yATMHEHWA nopTa.
SENS:CORR:EXT:PORT:FREQ YcTaHaBNMBaeT WM  CYUTbIBAET 3HaAYeHue
yactotbl 1 wam 4yactotbl 2 B  QyHKUUMK
YA/IMHEHWA nopTa.
SENS:CORR:EXT:PORT:LOSS YcTaHaBnMBaeT WM  CYUTbIBAET 3HaYeHue

notepb 1 wanm notepb 2 B QYHKUUM
YONVHEHWUA NopTa.
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SENS:CORR:EXT:PORT:LDC YcTtaHaBAMBaeT WAM CUYUTbIBAaeT 3HayeHue
NnoTepb Ha MOCTOAHHOM TOKe B (QYHKUMMK
YAJVHEHNA NopTa.
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ABTOMaTHUyecKoe YANNHEeHNe nNopTa

@PyHKUMA aBTOMATUYECKOTrO YAJIMHEHWA MOPTA BbIMMCAAET NapamMeTpbl YANTNHEHUA
NopTa Ha OCHOBE AaHHbIX U3MepeHUA KannbposoyHon mepbl K3 naun XX. Echm 6biam
BbINO/NHEHbI 00a M3MepeHusA, B pacyeTe MCMob3yeTcAa cpeaHee 3HavyeHue ABYX
N3MepEeHUi.

®PyHKLUMA OAHOBPEMEHHO BbINOAHAETCA ANnA Ntoboro 3alaHHOro Koan4YyecTsa NOPTOB
aHanmM3aTopa. YCTaHOBUTE KOJIMYECTBO MOPTOB, 3aTemM MOAKAKUMTE K BblOpPaHHbIM
noptam mepy K3 nam XX.

B HacTpoliKax GyHKLUMM YKaXKUTE AMana3oH YacToT, KOTOpbI ByAeT yunTbiBaThCA NpuU
pacyeTe. MpumeHaeTca TpM MeToZa YCTaHOBKM AManasoHa:

® TeKyLLasa Nosioca — TeKYLLMI AMana3oH CKaHMPOBaHMUS;

® M0/1b30BaTeNIbCKaA Mosioca — Mo0Jioca, YCTaHOB/MEHHAA B npeaenax TeKyLLero
ANanasoHa;

® aKTUBHbIN MapKep — TOYKa YacTOTbl, YCTAHOB/IEHHAA C MOMOLLLbIO MapKepa.

Pesynbtatom paboTbl PyHKUMM ABAAETCA BbIYMCNAEHHOE 3HAYEHUA 3/1EKTPUYECKOM
3a/lepK KN, KOTOPOe OTOOPArKaeTcA B COOTBETCTBYHOLLEM NOAE NPOrPaMMHbIX KHOMOK
YanAuH. nopta n B nogmeHio ¢yHKUMM YanuHeHune nopTa. lNocne yero ¢yHKumA
YOAVHEHWUA NOPTa BKIOYAETCA aBTOMATUYECKM, eC/I OHa Bblia OTKAOYEHa.

Echn onuma "Bkntoyaa notepu” BKAOYEHA OO0 3anycKa GYHKUMM aBTOMATUYECKOro
pacwmpeHunsa nopTa, 3HavyeHus Morepul, Morepu2 npu COOTBETCTBYHOLLUX 3HAYEHMUAX
Yactl, Yact2 OyayT paccumMTaHbl WM nNpuMmeHeHbl. 3HadveHma Yacrl, Yacrt2
PacCYMTbIBAOTCA, KaK % WU % Amana3oHa 4acToT, YCTAHOBAEHHOrO KaK TeKylwasa uau
No/fb30BaTeNbCKaA nonoca. Ecan 4acToTHbIM Amana3oH onpegenaercA aKTUBHbLIM
MapKepom, YacT2 He paccumTbIBaETCA.

Echv onuma "MoacTpouTb cornacoBaHue" BKAKOYEHA [0 3anycka yHKUUK
aBTOMATMYECKOro pacliMpeHus nopTa, To YycTaHaBausatoTca Mortepu Ha Oly. B
KayecTBe 3HAYeHWA NOTepb Ha MOCTOAHHOM TOKE WCMO/b3yeTca WM3MEepeHHoe
3HayeHWe NoTepb Ha HUXKHEW YacToTe TEKYLLEero AManasoHa.

PaccunTaHHble NoTepy oTobpaXKkaeTca Ha COOTBETCTBYHOLLMX MPOrPaMMHbIX KHOMKax B

noameHto "Motepn" GYHKUMN yA/TMHEHMA NOpPTa. YYET COOTBETCTBYIOLWLMX NOTEPb B
bGYHKUMKM yANMHEHMA NOPTa BKAKOYAETCA aBTOMATUYECKM.
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ABTO YAMMHEHME ﬂ,/’lﬂ BXO4a B MEHIO (I)YHKLI,MM dBTOMATUYECKOIo yanamHeHuA
nopTa nopTa HaXXMUTe NPOorpamMmmHbIE KHOMKW!

KanubpoBka > YgauHeHue nopta > ABTO ya/IMHEHUe NopTa

nopTikl)
1, 2.3, 4

Bbi6bpaTb nopT(bl)

Bieibpats | | BbibepuTe NopTbl, K KOTOPLIM BYAET NpMMeHeHa GYHKLMA:

MeTon Bbibepute meTo HacTPOIMKM YacTOTHOrO Anana3oHa:
Texkylwasa nonoca

® Tekywan nonoca

AKT. MapKep

Mones, nonoca

MerToga [Tekywas nonoca | AKT. mapkep | Monb3. nonocal

SENS:CORR:EXT:AUTO:PORT

BK/I/OTKN  dyHKUMIO  aBTOMAaTUYECKOro
yA/VIHEHUA ANS onpeaeeHHOoro nopTa.

SENS:CORR:EXT:AUTO:CONF

YcTaHaBAMBaeT WAW  CYMTbIBAET METOL,
HaCTPOMKM 4YacTOTHOro JAuanasoHa Aans
OYHKUMM  aBTOMATUYECKOTO  YAJ/IMHEHUS
nopra.

BKMHOYaS NoTepH OnAa BKnwoueHma onuum ydeta notepb [Mortepul, Mortepu2
O, Ha*XMUTe NPOrpPaMMHYI0 KHOMKY:
MoacTponTs Bkntouas notepu [Bkn. | OTKA.]
cornac,
OTrA.

AnAa BkntoyeHna onumm yyeta notepb Motepu Ha Oy, Haxkmute

NPOrPaMMHYO KHOMKY:

Noactpoutb cornac. [Bkna. | OTKA.]

SENS:CORR:EXT:AUTO:LOSS

BK/1/OTKN onuuto yyeta notepb MoTtepul,
MNotepu2 pgnAa OGyHKUMM ABTOMATMYECKOrO
YAONVHEHNA nopTa.
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SENS:CORR:EXT:AUTO:DCOF BK/1/OTK/T onuuio y4yeta noTtepb Motepu Ha

Ofy ana  PyHKUMM  aBTOMATUYECKOro
YONVMHEHUA nopTa.

CTapT nones. nono

[lns meToaa HaCcTPOMKM YacTOTHOro ananasoHa Monb3. nonoca
BblGEepMTE rpaHuLIbl AMana3oHa 4acToT B Mpedenax TeKyLLero
AvanasoHa.  [nAa  3TOro  WCMNOAb3ylTe  Ccreaytlolime

T NpPorpaMmmHble KHOMKMK:

Cron nenss. nanoc CTapT nonb3. NONOCHI

6.5y

Cron nonb3. nonocbl
SENS:CORR:EXT:AUTO:STAR YcTaHaBAMBaeT WAM CYUTbIBAET 3HayeHwue
HUXKHEN YyacToTbl Moab30BaTeNbCKOro
AvanasoHa ana GyHKUMM aBTOMATUYECKOTrO

YANVMHEHUA NOpTa.

SENS:CORR:EXT:AUTO:STOP YcTaHaBAMBaeT WM CYUTbIBAET 3Ha4deHue

BEPXHEM  4acTOoTbl No/Ib30BaTE/IbCKOTO
AnanasoHa ana GyHKUMKM aBTOMATUYECKoro
yOJIMHEHMA NopTa.

M3MepuTe

XX

HM3mep1TE

K3

Moakntoumte K nopty mepy XX unm K3.
Ona  BbiNONHEHMA (YHKUMM aBTOMATMYECKOTrO YA/ IMHEHUA
nopTa BOWAMTE B MEHIO, COOTBETCTBYIOLWLEMY M3IMEPAEMOWM

mepe:

U3ameputb K3 nnun Usmeputb XX
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Bece

Mopt 1

MaopT 2

MopT 3

MopT 4

B OTKpbiBlLIEMCA MEHIO BblbepuUTe NOPT, HA KOTOPOM
npousBoaAnuTCA  U3MepeHne Mmepbl. [locne  3aBeplleHuUn
M3MepeHns KHOMKa nopta byaeT nomeyeHa C 1EBOM CTOPOHDI
raJIouyKoM.

Mpun Ha)kaTuUK Ha KHOMKy Bce namepeHus byayT npounsseaeHbl
nocnegoBaTe/NibHO Ha Bcex nopTax. B aTom cnyyae mepbl
[OOJIKHbI ObITb 3apaHee NoAKAOYEHBI KO BCEM NMOPTaMm.

Ecnv ogHom nopTy 6binn BbINOIHEHBI N3MepeHua mep XX n K3,
B pacyeTe UCMONb3yeTcAa cpefHee 3HayYeHue ABYX U3MEpPEHUN.
[na nepesanycka ycpeaHeHUA AOCTAaTOYHO BbIATU U3 MEHHO
ABTO yA/IMHEHME NOPTA M BHOBb BOMTU B 3TO MEHIO.

SENS:CORR:EXT:AUTO:RES MNepe3sanyck ycpeaHeHuA Mmexay

namepeHmamm "K3" n "XX" gna pyHKumm
aBTOMATMYECKOTO YA/IMHEHMA NOPTa.

SENS:CORR:EXT:AUTO:MEAS BoinonHaer usmepenve mepbl "K3" unau

"XX", aBTOMaTM4YecKM  BblMUCAAET U
yCTaHaBAMBaeT NapameTpbl  YAJIMHEeHUA
nopta(os).
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MpeobpasoBaHne MMmnegaHca nopta

OnopHbIA MMNeaaHC NopPTa N0 YMOJIYaHUIO paBeH umneaaHcy pasbemos (50 namn 75
Om). Ho npu 3tom uyacto Tpebyetca u3MepsATb WUcCneayemoe YCTPOMCTBO C
NPOU3BO/IbHBIM  MMMNEAAHCOM (CM. MPUMEP Ha PUCYHKE HUNKE), He pPaBHbIM
MMmneaaHcy nopTa. B aTom cayyae MOXKHO C MOMOLLbIO NMPOrpPaMMHOro obecrnevyeHuns
npeobpa3oBaTb UMNeaaHC B NPON3BO/IbHOE 3HAYEHNE UMNeaaHca.

OnopHbIA
umnegaHc £0
(50 Q)

MNpown3zBoAbHLIA
iige | uy
mmnenaaHc Z

PucyHoK — lNpumep namepeHna aHaInM3aTopom € onopHbim nmnegaHcom 50 Om UY ¢
NPOW3BO/IbHbIM MMMNELAHCOM

Mpeobpa3oBaHMe OMNOPHOrO MMMedaHca nopTa — 3T0  JYHKUMA, KoTopas
MaTeMaTnyeckn npeobpasyetr matpuuy S-napameTpos, M3MEPEHHbIX NMPU OMNOPHOM
nmnegaHce nopta Z0, B matpuuyy S-napameTpoB, U3MEPEHHbIX MPU NPOU3BOJIbHOM
nmnegaHce nopta Z1 (cm. pUCYHOK HuKe). ITa YHKUMA TaKKe HasblBaeTca
peHopmanu3aumen S-napameTpos.
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Mopt 2

OnopHbIA Wcocnegyemoe OnopHeii
MMMNEOAHC YCTPOMCTRO MmMnedaHC
Z0 : (S) : £0
(50 nan 75 Q) : : (50 mnu 75 Q)

.

MNpeobpasosaHne nmnegatca nopra

.

Mopt 1 Mopt 2
: : MNpoKMzBOAbHbIMA

MMNELAHC
22[Q]

MpouseoabHbIM
MMMegaHc
71[0]

Hcocneayemoe
YCTROMCTED

(5')

PucyHok — lNpeobpasoBaHne umnegaHca nopra

NMPUMEYAHUE 3HayeHne nmnenaHca nsmeputenbHoro nopta Z0 (obbl4HO
50 Om) onpepenserca B npouecce Kanmbposku. OHO
onpeaenaetrca 3Ha4YeHMEM BOJIHOBOFO COMPOTMBAEHUSA
MCNONb3YEMOro KOMMNNEKTa KanAuMbpoBOYHbLIX Mep, ero
3Ha4yeHne BBOOMTCA, KaK ONMCaHO B N. YCTAHOBKA
CUCTEMHOro nmneganca Z0.

dopmynbl npeobpaszoBaHMA ANA BONHOBbIX BE/IMUUH U S-NnapameTpoB

MepeHOPMUPOBKA MOMKET ObITb OCHOBAHa HA ABYX aNbTEPHATMBHbIX TeEOpPMUAX
MMWKPOBOJIHOBbIX Lenen, popmynbl npeobpa3oBaHMA KOTOPbIX MOryT AaBaTb pasHble
pe3ynbTaTbl, €CAM 3TANIOHHOE COMPOTMB/IEHME XOTA Obl OAHOro TECTOBOro MnopTa
MMEeT HEeHY/NeBYI0 MHMMYI 4acTb. [lepBas Teopua — 310 «0Ob6bwas Teopua
BONHOBOAHbIX uenen» (P. 6. Mapkc u . ®. Yunbamc). Bropaa Teopus — "BosHbl
MOLLLHOCTU U MaTpuLa paccesHna mouiHoctn" (K.Kypokasa).

PyHKUMA Npeobpas3oBaHMA MMNeaaHca NopTa Npeobpasyer NIMepPEHHYO MaTpuLy S-
napameTpos SO A1 OMOPHbIX MMNEeJAHCOB Z,, (raei=1,2 ... n—Homep duU3M4eckoro

nopta aHanuszatopa) B Matpuuy S1  gns MOAMOUUMPOBAHHBIX  OMOPHbIX
MMnesaHcoB Z,..
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B TepmuHax usmepeHHbix a ,, b, 1 npeobpasoBaHHbix @, b, BONHOBbIX BesMumH, SO

n S1 onpenenatoTca cneayrowmm obpasom:

by, a1 byq a1
by, =50 - 2 by, =91- %2
by, Qon 1. bip Un

7

MpeobpasosaHHble BONHOBbIE BeAWYMHDbI (a, 1 b,) 1 maTpuua S-napameTpos S1 moryT
BbiTb BbluMCNEHDI M3 SO U OMOPHBIX MUMNEAAHCOB Z., Z,.. B COOTBETCTBUM C ABYMA

a/1bTEPHATUBHbIMU TEOPUAMU BOZTHOBOAHbIX u,eneﬁ:

¢ Travelling waves (beryuive Bo/iHbI - cornacoBaHue 6e3 UCKaXKeHUi):

B moaenn Mapkca n Yunbamca («Obuwas Teopma BOJIHOBOAHbIX LEMNEN») BOIHOBbIE
BE/IMYUHbBI @ U b TpaHCchopmmMpytoTca cneaytowmm obpasom:

Zli

ZOi

2Zy;

am'] 1

B Re(Z)) - Zoit 2y Zo—Zy; ] . %oi ]
bli

Re(Z,,) Zoi— 2y ZotZy; bOi

PeHopmannsosaHHasa maTpuua S-napameTpoB S1 paccUUTbIBAETCA KaK:
— -1
S, = PXS,—V)(E —yS,) P

C eAVHWYHOW maTpuuen E M ABymMA  OONONHUTENbHBIMKM  MATPULAMU  C
3N1eMeHTamu:

4T
Yi= 7
1i 0i

e Power waves (CMJ’IOBbIe BOJIHbl — COTr/1aCOBaHME MaKCUMa/ibHOM MOLLI,HOCTM):

B mopgenn Kypokasbl («CunoBble BOMHbI M MaTpuLa pPaccesHUsa») BOJIHOBbIE
BE/IMYMHbLI @ U b npeobpasytoTca cneayowmm obpasom:

@ ]= 1 | ZoitZy Zoi—Zy | [ G ]
biy 17 2 Re@ORe@) | Zy -7y Zoi+ 7, Do

PeHopmanmaoBaHHaﬂ maTpumua S-I'IapaMGTpOB S1 PacCynTbIBaE€TCA KakK:

S, = ATYS,—T)(E —TS,) ‘4
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C eAVHWYHOW maTpuuer E M [AByMA AONONHUTENbHBIMU  MaTPULAMU  C
3/IeMEHTaMU:

. = Z1i=2%i

il
Zit2

1-T, . —
_ 0
ii = |1_Fiil| |1 - Fllrlll

[ns cnydas, Koroa MMnenaHcbl BeLLeCTBEHHble, 0be Teopuu AaloT OANHAKOBbLIN
pesynbTar.

Ona BKAoyeHUA/oTKAOYEHMA  GYHKUMKM  npeobpa3oBaHmAa
MMnNeaaHca NopTa HaXXMUTE NPOrpaMMHbIe KHOMKU:

Mpeobp. Z nopTa

AHanus > MopgenupoBaHue ocHacTku > MNpeobp. Z nopra >

Mpeobp, Z nopTa

O, MNpeobp. Z noprta > [Bkn. | OTKA.]
CALC:FSIM:SEND:ZCON:STAT BK/I/OTKN  ¢dyHKUMM  npeobpa3oBaHUs
MmneaaHca nopTa.

MopT1 20 Pean [Ons BBOAA 3HAYEHUA peanbHOM W  MHMMOM  YacTu

304 MOJENMPYEMOro nmneaaHca Mopta n HAXKMUTE NPOrpPamMHble
KHOMKMU:

MNopT1 20 MHKM

oo Mopt n Z0 Pean 1 MNopt n Z0 MHuUMm

CALC:FSIM:SEND:ZCON:PORT: YcTaHaBAmMBaeT WAM  CYMTbIBAET  3HayeHue

20 uMmnedaHca pgna  PyHKuumM npeobpasoBaHuA
nMmnenaHca nopra. YcTtaHaBamBaet
OEUCTBUTENbHYIO 4acTb U OOHYNSieT MHUMYIO
4yacTb MMNegaHca nopTa.

CALC:FSIM:SEND:ZCON:PORT: YcTaHaBAMBAET UM CYUTBLIBAET AEUCTBUTE/IbHYIO
Z0:REAL YacTb MMNeAaHca.

CALC:FSIM:SEND:ZCON:PORT: YCcTaHaBAMBaAET WUIM CYMTbIBAET MHUMYIKO 4acCTb

Z0:IMAG MmMmneaaHca.
Teopus Ons  BblbOpa MoOZenn  pacyeTta, COMNacHO  KOTOPOM
Traveling Waves BbINONIHAETCA NEPEHOPMUPOBKA S-NapameTpoB MCNONb3yhTe
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NPOrpaMMHyto KHOMKy Teopus.

HarkaTnem BblbepuTe B Nose KHOMKU HeEOBXoaMMYy0 TEopMUIo:
Traveling Waves naun Power Waves
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UcknioyeHue uenu

McKkntoyeHne Lenu — aTo matemaTtuyeckan GyHKums npeobpasoBaHua S-napameTpos,
MCKNIOYatoLL,an U3 pPesyNbTaToB U3MEPeHNa BANAHNE HEKOTOPOM Lenu.

OcHacTKa Mcnonb3yetca A/1A NOAKNOYEHUs YCTPOMCTB, KOTOpble He MOryT ObiTb
HENoCPEeACTBEHHO MOAK/IOYEHbI K M3MepUTENbHOMY NopTy. PyHKUMS no3BonseT
WCK/IOYUTb M3 Pe3y/bTaTOB WM3MEPEHUs B/IUAHME OCHACTKWU, BKAKOYEHHOW Mexay
NAOCKOCTbIO KanubpoBKU U Uccnegyemoe YCTPOUCTBO. PYHKUMA UCKNOYEHUA LEenu
CMeLLLaeT NNOCKOCTb KannbpoBKM B HanpasneHun UY TakK, Kak ecnm 6bl KanmbpoBsKa
6bl1a NpoBEeAEHa C YYETOM ITOM MUCK/IHOYAEMOM LIENM (C PUCYHOK HUXKe).

Mopr1 Mopt 2

?_ ?;nf 1 —® | ccneayemoe [ €] Iﬁ;”t‘ 2 _?
. A CTPOMCTBO o '
Touchstone) Yere bt Touchstone) ®

AHT‘;’EIJ'I bHaA IIOCKOCTL Kanub POBKW

'

HocrmoueHue LiernH

’

1 1
1 1
Moptl - - Mopt 2
1 1
b ® Mccnegyemoe —® 1
. CTPOMCTBO ;
® é YeTp é ®
1 1
- i
' Hoeasa nnocrocts
kanubpoBkm
PucyHoK — UckntoueHue uenu
NPUMEYAHUE @PYHKUMA UCKNKOYEHMA LEenn No CyTU aHaNornyHa pyHKUMM

VO/IMHEHUS _NOPTa, HO ABAAETCA MaTemaTuyeckm bonee
CTPOrMM METOAO0M, TaK Kak ¢yHKUMA YA/IMHEeHUA nopTa
Mcnonb3yer  gonyuieHne o6  UCKAYEHMW  MAEANBbHO
COrNacoBaHHOM NUHUMN.

Mckntoyaeman uenb Ao0MKHA ObiTb onpegeneHa Kak YEeTbIPeXmnoNtoCHUK dalinom
dopmata Touchstone (*.s2p). B doaine copepkutca Tabauua S-napameTpos
nckNrodaemon uenu: S11, S21, S12, S22 ans paga 4acrtor.
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NPUMEYAHUE MaTpuupl  S-napameTpoB  BCEX  MCKAKOYAEMbIX  Lenen
OPUEHTUPOBAHbI TakK, 4To S11 HanpasneH Ha nopT
aHanu3aTopa, a S22 — Ha uccnegyemoe yCTPOMCTBO.

[na obuwero BKAOYEHUA/OTKAOUEHNUA GYHKUUU UCKNOYEHUA
Lenn HaXKMUTE NPOrpamMmMHbIe KHOMKM:

Moxniod, uenm

O, AHanus > MopgenupoBaHue OCHACTKK > Uckntou. uenu > [BKn.
| OTKA.]
Monbs. datin Ona BBoAa MeHU daiinia HaxkMUTe NPOrpaMmMmMHbIe KHOMKW:

MFEM-07252.52p

AHanu3z > MopgenupoBaHue OCHACcTKM > McKknwu. uenu >
Nonwb3. ¢aiin

MopT 1
Brn.

[Nns BKNOYEHMA/OTKNOYEHUA QYHKLUMM UCKIIOYEHMA LENU oNs
MopTa N HAXXMUTE NPOrPaMMHbIE KHOMKW:

AHanus > MopaenupoBaHue ocHacTku > Uckatou. uenu > MopTt
n > [Bkna. | OTkA.]

NMPUMEYAHUE — Ecnm ¢ann S-napameTpoB WCKAOHAEMO
uenn B popmarte Touchstone gns nopTa He yKasaH, KHOMKa
BK/HOYEHMA QYHKLUMM UCKNOYEHUS LENU ANA 3TOro nopra He
AOCTyMHa.

CALC:FSIM:SEND:DEEM:ST  BK/I/OTK/N1 yHKUMIO MUCKAOYEHMA ABYXNOPTOBOW
AT uenu.

CALC:FSIM:SEND:DEEM:P YcTaHaB/ANBAET MU cYUTbIBAET uma *.s2p ¢daina S-
ORT:USER:FIL napameTpoB uenu ana GyHKUMU UCKNOYEHUA Lenu.

CALC:FSIM:SEND:DEEM:P BK/I/OTKN1  GYHKUMIO  UCKAOYEHMA uenn  ans
ORT:STAT 3a4aHHOro nopTa.
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BcTtpanBaHue uenu

BcTpamBaHuMe Lenu —3To matemaTnyeckan pyHKUmMs npeobpasoBaHUs M3MEPEHHbIX S-
MapameTpoB peasbHOM LEenu, K KOTopoi AobaBnseTca HEKOTopas BUPTyanbHas Lenb

(cmoTpu  pucyHOoK HuKe). OPyHKUMA no3BOASET

cmoaenmnpoBaTb

nccaeayemoro ycTpomcTea nocse gobaBneHna cornacyrowmx Lene.

napamerpbl

®PyHKUMA BCTpaMBaHMA Uenu ABNseTca O0OpaTHOM MO OTHOWEHWUID K QYHKUUMK

UCKZKOYEHNA LLenun.

Mopt 1
I
,‘ ¢ Mcocnegyemoe ¢
: i
° o YCTPOMCTED o
- Hzameprembie S-napameTpbl

}

¢

BcTpaMBaHue Lenum

I
e ?;“E 1 ® | liccneayemoe [ ®
¥ aun w
YCTPOMCTED
e Touchstone) ® ®
I
:
s Mogenupyembie S-napameTpol

PuncyHoK — BcTpamsaHme uenu

Llene 2
(dakin

Touchstone)

—e

-

BcTpanBaemas uenb A0/MKHA ObiTb onpegeneHa KakK YEeTbIPEXMONOCHUK daiinom
dopmata Touchstone (*.s2p). B doaine copepkutca Tabauua S-napameTpos
BCTpamBaemou uenu: S11, S21, S12, S22 ana psaga yactor.

NMPUMEYAHUE MaTtpuupl  S-napameTpoB  BCex

OPUEHTUPOBAHbI TakK,

yto S11

BCTPanBaeEMbIX

HanpasaeH

Ha

aHanmusaTopa, a S22 — Ha uccneayemoe yCcTpoMCTBO.
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Bcrpawe. uenu

[na obuiero BKAOYEHMA/OTKAOYEHMA GYHKUMM BCTPAMBaHMA
LLenn HAXKMUTE NMPOrpammMHbIe KHOMKW:

BcTpave. uenu
O, AHanus > MogenupoBaHue OCHacTKu > Bctpaums. uenu > [BKn.
| OTKA.]
Monbs. daiin Ona BBoga wumeHn ¢anna pgna [opta n  Haxmute

MFEM-07:252.52p

nporpamMmmHbie KHOMKKA:

AHanus > MopgenupoBaHue OCHacTKu > Bctpams. uenu > ®ann

MopT 1

Bron, S-napameTpos
[na BKNOYEHMA/OTKAOYEHUA GYHKUMM BCTPANBaAHUA Lenu ga
MopTa N — Ha*KMUTe NPOrpamMHble KHOMKM:
AHanus > MogenuposaHue ocHacTku > Bcrpaus. uenu > Mopt
n > {Bkn. | OTkA.}
NMPUMEYAHUE - Ecnn ¢aiin S-napametpoB B ¢opmare
Touchstone pgna nopta He yKas3aH, KHOMKA BKAOYEHUA
bYHKLMM BCTPAMBaHMA Lenu Ana 3TOro nopTa He A0CTyMnHa.

CALC:FSIM:SEND:PMC:STAT BK/J1/OTKN bYHKUMIO BCTPamnBaHUA

ABYXMOPTOBOM LENw.

CALC:FSIM:SEND:PMC:PORT:US  YcTaHaBAMBaeT MWAU CUYMTbIBaeT UMA *.s2p

ER:FIL

danna S-napametpoB uenn Ana  GYyHKUUMK
BCTPaMBaHMA LENW.

CALC:FSIM:SEND:PMC:PORT:ST  BK/I/OTK/1 ¢yHKUMIO BCTpamMBaHUA uUenu ans

AT

3aaHHOro nNopTa.
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BcTpanBaHue /MCKNOUEHME YeTbIPeXNOPTOBbIX Lenei

3Ta ¢yHKUMA Npeobpa3oBaHUA S-NapamMeTpPoB UCNO/b3yeT B KaYecTBe BCTPanBaemom
WA UCKIOYaEMOM LEenun YeTbipEXNOPTOBYIO LEnb, 3aaHHyo0 B Buae pana popmarta
Touchstone (*.s4p), KoTopbil coaepKUT Tabaunuy S-napamertpos: S11, S21, S31, S41,
... S44 pna papa yactot. Onepaumm BCTPaMBAHUA M UCKAKOYEHUSA B 3TOM PYHKUUM
B3aMMHO MCK/OYAlOT Apyr apyra.

Ana BKAOYEHUA/OTKNOUEHNA GYHKUMW  BCTPaMBaHUA UM
NCKNtOYEHUA YeTbIPEXNOPTOBbIX uenemn HaXkKMuUTe
NPOrpPaMMHbIE KHOMKU:

| MckntoueHue S9°P

MoknioyeHue S494P

OTKnN.
AHanun3 > MopenupoBaHMe OCHACTKU > UckntoueHue S4P >
UcknioueHue S4P > [BKkn. | OTKA.]
CALC:FSIM:EMB:STAT BK/1/OTKN dYHKUMIO

BCTPamnBaHUA/UCKNIOHYEHNA
YeTbIPEXNOPTOBON LEenMu.

Ons  BblbOpa  TOMONOrMM  PACMNO/IONKEHMA  BCTPaMBAEMOU UM
: MCKH04aEMOM YETLIPEXMOPTOBOM LLEMN HAXKMUTE NPOrPaMMHbIE KHOMKW:

AHanu3 > MogenunposaHue oCHacTKu > UcknioueHne S4P > Tononorua >
[A[B|C]

[ocTynHble TOMNONOTMKM, OTOOpPa*KeHHble C MOMOLLbI NPOrpamMMHON
KHOMKM MomoLub, M306parkeHbl Ha PUCYHKE HUXKE.

Tononorwa A Tononorwa B Tononorwa C
NA NA NA
In] Q o] o] o] In] Q In] I
1 1 2 1
mwkel mwkel k2
3 3 4 3
DUt DUt

Ha pucyHke npuHATbl cneayowme ob6o3HavyeHunsa: nwkl, nwk2 -
BCTpPanBaemble UAN UCKAtoYaemble uenbl u uenb2 cooTseTcTtBeHHO, NA —
aHanusatop, DUT — uccneayemoe ycTpomncTso.
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CALC:FSIM:EMB:TYPE YcTtaHaBnuBaeT U cynTbiBaeT T™MnN

TONOJI0rNKU S4pP ansa GYHKUMM
NCKNtoYeHUA/BCTpanBaHma
YeTbIPEXMOPTOBOM LENu.

MopTel
1-2-3-4

Ons  BblbOpa HOMEpPOB  MNOPTOB, MOAKAOYAEMbIX K
BCTPaMBaeMor  WAM  UCKNOYAEMOM  UEenu,  HaxkmuTe

. 1-2-3-4 NPOrpaMMmMHble KHOMKMK:
1-243
AHanun3 > MopenupoBaHMe OCHACTKU > UckntoueHue S4P >
B Noptbl > [1-2-3-4 | ... 4-3-2-1]
4-3-2-1
CALC:FSIM:EMB:TOP:A:PORT YcTaHaBAmMBaeT WAW  CUYMTbIBAaeT Homepa
TeCcToBbIX NOPTOB AnA Tononorum "A" S4P.
CALC:FSIM:EMB:TOP:B:PORT YcTaHaBAMBaeT WAW  CYMTbIBAEeT Homepa
TeCTOBbIX MOPTOB AnA Tononorum "B" S4P.
CALC:FSIM:EMB:TOP:C:PORT YcTaHaBAMBaeT WAW  CYUTbIBAET HOMepa
TecToBbIX NOpTOB AnA Tononorum "C" S4P.
NMPUMEHAHME JlocTynHbin Habop HOMEpPOB NOPTOB 3aBUCUT OT BblIGPaHHOM
TOMONIOTUMN.
®aiin (uenb1) Mepen BbibOpOM TMNA onepaumm yKaxute mma Touchstone
- daina (*.s4p) ansa uenn uenvl v/ mnu yenb2.
Paiin '[i‘e“bz} [na BBOAa MMeHU dalina HaXKMUTE NPOrPaMMHbIE KHOMKMK:

AHanu3 > MopenupoBaHMe OCHACTKU > UckntoueHue S4P >
®aiin (uenbl)

AHanu3 > MogenupoBaHue OCHacTKu > UcknouveHue S4P >
®aiin (uenb2)
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NMPUMEYAHUE - Ecam dann S-napametpoB B ¢opmaTte
Touchstone gns uenu He yKasaH, KHOMKA KHOMKa Bblbopa Tuna
onepauuun byaeT He gocTynHa (cm. ganee).

CALC:FSIM:EMB:NETW:FIL YcTaHaBAMBaeT UM cYMTbIBAeT MmA *.s4p

Touchstone daina uenun ana  PyHKUUK
BCTPanBaHMA/UCKNOHYEHNA
YETbIPEXNOPTOBOM LIENN.

HOMEepOB MOPTOB, TUNAa onepauun U Gpannos Lenen HaxkmuTe
NPOrpPaMMHbIE KHOMKU:

Tn {uens 1) [na Bbibopa TMna onepauum ¢ uenbio uenbl u/uam uenb2
Het (cMmOTpKM TONONOrMNIO) HAXKMUTE NPOrPaMMHbIE KHOMKM:
- Het AHanus > MopenupoBaHue ocHacTku > UcknioyeHue S4P >
Tun (uenbl) > [HeT | Bctpoutb | UckntoumnTb)
BcrpouTte
AHanu3 > MopgenuposaHue ocHacTku > UckniouyeHue S4P >
Tun (uenb2) > [HeTt | BcTpoutb | UcknioumnTb)
McknioquTe
NMPUMEYAHUE - Ecnn ¢aiin S-napametpoB B ¢opmare
Touchstone gna uenu He yKasaH, KHOMKA KHOMKA Bblbopa Tuna
onepaumn byaeTt He AOCTYNHa.
CALC:FSIM:EMB:NETW:TYPE YcTaHaBnamBaeT nnu CYMTbIBaET T™n
06paboTKm byHKUMM
BCTPanBaHMA/UCKNOUYEHNA
YeTbIPEXNOPTOBOM LENMN.
‘ . | OnA  VHOUKaAuMM MTOroBOM CXeMbl C YYETOM TOMONOIUW,
OMOLLE

AHanun3 > MopenupoBaHue OCHACTKU > UckntoueHue S4P >
Momoub

NA Tononorna:
1 2 3 4
P @ i @ CocTosHme: OTEN.
1 2 1 2 ]
1 nwk2 Miwkl: BcTpouTe
3 4 1.54p
Mewk2: Hert
2.54p
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Ha pucyHke npuHaTbl cneaytowmne obosHadyeHns: nwkl, nwk2
— uenbl n uenb2 coorsetrctBeHHO, NA — aHanusatop, DUT —
nccnegyemoe yCcTpomCTBo.
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M3mepeHna 6anaHcHbIX Lenewn

B gaHHOM pasaene onucbiBaeTcA M3mepeHue 6anaHCHbIX Lenei, AOCTYNHOe TO/bKO
ONA YETbIPEXNOPTOBbLIX aHA/IM3aTOPOB:

e HebanaHcHo-6anaHCHble Npeobpa3oBaHUs MOAENUPYIOT M3MepeHue 6anaHCHbIX
Lenem, UCNoNb3ys pe3ybTaTbl HebanaHCHbIX U3MEPEHU;

® onucaHne 6HanaHCHbIX MNapaMeTpPoB, BbIYUC/IEHHbIX B (YHKUMM HebanaHCHO-
6anaHcHbIX NpeobpasoBaHuUii;

o anddepeHLManbHOE COrNacoBaHUE MOAENUPYET W3MEHEHME MaTpuubl  S-
napameTpoB Npu A06aBNEHMN BUPTYaNbHOM cOrnacytowen uenmn K 6anaHcHomy
nopTy, cbopmmnpoBaHHOMY byHKUMeN HebanaHcHo-6anaHCHOro
npeobpasoBaHus;

e Npeobpas3oBaHMe MmNeaaHca NopTa Npu 6anaHCHOM MNOAKAKYEHUU U3MEHSAET
ONOPHbIA MMNEeAAHC ANA KaxKA0ro TeCTOBOro 0rm4eckoro 6anaHcHOro nopTa Ha
NPOU3BO/IbHOE 3HAYEHMe.
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He6anaHcHo-6anaHcHble Npeo6bpa3oBaHMA

HebanaHcHo-6anaHcHble npeobpas3oBaHMA MOAENMPYIOT M3MepeHUa HanaHCHbIX
uenen, wWCNoNb3yAa pe3yabTaTbl HebBaNaHCHbIX M3MepeHMn. Takum obpasom,
OCYLLECTBNAETCA OUEHKA 0GanaHCcHble napameTpbl 6anaHcHble uenen. Cxema
HebanaHcHO-H6anaHCHOro Npeobpa3oBaHNA NPUBEAEHA HA PUCYHKE HUXKE.

HebanaHcHBIN
nopT a

MoptC Za

Fil —e—
Hcocnegyemoe
o - YCTPOMCTED Za=Zb
—e—{__

Zb
HebanaHcHBbIN
nopt b

Hebanancho-BanavcHoe npeobpasosanna

Moptc +

Zc HUccnegyemoe %
i a ana
H— T+ YCTPOMCTEO AN
auddeperymancHoro Normueckuii
PEXMMME MZMEPEHUA T hor
nopt
Za/2? ana cundaszHoro

I peHumMma MamMmepeHmA

PucyHok — Cxema HebanaHcHo-6anaHcHoro npeobpa3oBaHusA

[locTynHble ANA OLUEHKN TONOA0rMM BanaHCHbIX Lienen npuseaeHbl Ha PUCYHKAX HUMXKE.

/"y Mopth -,
u Mopt a —i i
ﬂgruuecuuuv Wccneayemos | Ii ﬂarnuecm:i
HebanaHcHbIA -l— @— YCTPORETBO : I ( BanaHcHBIN
nopt 1 (SE) | o ; nopt 2 (Bal)
o Mopre ™

HebanaHcHo-6anaHcHoe ycTpoicTeo (Se-Bal)

-

= A oy
Norwueckuii [ MopT E'I-' off Wccneayemoe \ . 'inDpTC Norvueckuit
Eanalzl::kém:‘fi ‘W : : yCTPOMCTBO : | Eana;::kém:‘&
nopT a : i nopT a
e ol o] —®/r1oprg ) P72 (B

BanaHcHo-6anaHcHoe ycTponcTeo (Bal-Bal)
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Norvuecknia

HebanaHcHbIN Mopr a Pl
— ——@' [lopTc ™, .
nopt 1 (SE) Wcenegyemoe g Norvueckuid
e ycTpolicTeo : | : BanaHcHbIA
Normuecknn 4 o R ' nopr 3 (Bal)
HebGanaHcHbIA Mk v Moprd ~

nopt 2 (SE)

HebanaHcHo-HebanaHcHO-6anaHcHoe ycTpoiicTBO (Se-Se-Bal)

.  Mopta ,L‘-
ﬂaruuecuu:d i " Ii HMccnegyemoe
Eana:c[:;bl:; E YCTPOMCTBO
nopt a | G —

a Mopt b',

A

!
-
BanaHcHoe ycTpoiicTeo (Bal)
PucyHoK — Tunbl 6anaHCHbIX Lene

B 3aBMCMMOCTM OT BapuaHTa BKAKYEHUA, OGYHKUMA HebanaHcHo-6anaHcHoro
Npeobpa3oBaHMA MOMKET NPUMEHATLCSA K aKTUBHOMY Fpad UKy UM KO BCEM rpaduKam
aKTMBHOrO KaHana. B cnyyae npumeHeHMA GyHKLUMU K aKTUBHOMY rpadmKy, HazHaubTe
HYYKHbIA rpad MK aKTUBHbIM nepes, BKAoYeHem GyHKuum (cm. n. Boibop akTMBHOro
KaHana u rpaduka).

YerpoicTao Ona Bblbopa TOMONOrMWU MNOAKNIOYEHUA OaNaHCHbIX Uenewn
Bal-Bal HaXXMUTE NPOrpaMMHbIe KHOMKMU:
SE-Bal AHann3z > MopgenmpoBaHue OCHacTkm > Tononorma >
YcrpoiicTBo
L Bal-Bal

Bbl6epMTe TOMNONOINMIKO NoAgKA4YeEHNA yCTpOVICTBaZ

SE-SE-8al e SE-Bal — HebanaHcHo-6anaHcHoeE;
e Bal-Bal — 6anaHcHO-6anaHcHoe;
Bal
e SE-SE-Bal — HebanaHcHO-HebanaHCHO-6anaHCHOE;
e Bal — 6anaHcHoe.
CALC:FSIM:BAL:DEV YcTaHaBAMBaEeT WMAM CYMUTbIBAET TUN 6anaHCHOro

YyCTPOMCTBA.
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Tononorka

[Ns yCTaHOBKM COOTBETCTBMSA HOMEPOB MOPTOB aHa/M3aTopa
normyeckum (6anaHcHbIM) MOpPTaM HaXMWUTe MPOrpaMmmHble
KHOMKMU:

Mopt 1 (se)
E AHanu3 > MopaenuposaHue ocHacTku > Tononorua > lMopt 1
Mopr 2 (se) (se | bal)
2
AHanus > MopagenupoBaHue ocHacTku > Tononorua > Mopt 2
. (se | bal)
3-4
AHanu3 > MopgenupoBaHue ocHacTku > Tononorua > Mopt 3
(bal)
BoibepeTe HOMepa MNOPTOB aHanM3aTOpa MNOAKAOYAEMbIE K
BblIOPaHHbIM OrMYECKMM MOPTAM.
CALC:FSIM:BAL:TOP:BAL YcTaHaBAMBaAET UM CYUTbIBAET HOMEpPA NOPTOB
ONs 6anaHCHOro yCTPOMCTBa.
CALC:FSIM:BAL:TOP:BBAL YcTaHaBAMBaET UM CYUTbIBAET HOMepa NOPTOB
Ans 6anaHcHo-6anaHCHOro ycTpoicTBa.
CALC:FSIM:BAL:TOP:SBAL YCcTaHaBAMBAET UM CYUTbIBAET HOMeEpPA NOPTOB
Ana HebanaHCHO-6anaHCHOroO yCTPOMCTBA.
CALC:FSIM:BAL:TOP:SSB YcTaHaBNMBAET UM CYUTbIBAET HOMEpPA NOPTOB
ana Heb6anaHcHo-HebanaHcHO-6anaHcHOro
yCTPOMCTBa.
Ona otobparkeHnsa COOTBETCTBMA HOMEPOB MOPTOB Ha 3KpaHe

CBONCTBD
Brn.

HaXXMUTe NporpammHbie KHOMKKU:

AHanus > MogenupoBaHue ocHacTku > Tononorua > [Bkna. |
OTKA.]

BALUN
1 SE1
Z SEZ
3 -
3} BAL3
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CALC:FSIM:BAL:TOP:PROP:STAT BK/1/OTK/T oTobpaskeHne Ha 3KpaHe

CBOWCTB 6anaHcHO-HebanaHCHOro
npeobpasoBaHus.
. Ona UHAMKAUMK CXembl HebanacHo-6anaHCHOro
OMOLLLE
npeobpasoBaHUE HAXKMUTE NPOrPaMMHbIE KHOMKMU:
AHanus > MopgenupoBaHue OCHacTKuU > Tononorua > Nomoub
SEAE T CocToaHwe:Bin,
MA
1 2 3 4
i i ? i
_3 3aKpeITE
Balun Ana  BKAOYEHUA/OTKAKOYEHMA  PYHKLUM HebanaHcHO-
Bren. 6anaHcHOro npeobpasoBaHMA  WUCNONb3YNTEe  cheaylouime

BalUn BKn. Bre

NPOrpPaMMHbIE KHOMKU:

rpadg
® BK/AlOYEHME/OTKAoYEHME  QYHKUMM AN aKTUBHOIO
Balln oTin. Bre rpachKa:
rpad
AHanu3z > MopgenupoBaHuMe OocHAcTKu > BalUn > [Bka. |
OTKA.]
® BKAOUYEHME PYHKUMM AN18 BCeX TPAPUKOB:
AHanus > MopenupoBaHuMe ocHacTKu > BalUn Bkna. Bce
rpa¢
® BbIK/ItOYEHNE PYHKLNM AN15 BCEX TPAPUKOB:
AHanus > MopenuposaHue ocHacTtku > BalUn oTtkn. Bce
rpag
CALC:FSIM:BAL:PAR:STAT BKN/OTKN  ¢yHKuMio  HebanaHcHo  —

6anaHcHoro npeobpasoBaHus ana
onpeaeneHHoro rpaduka.
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BbibepuTe M3mepAaemMbli 6aflaHCHbIM MapameTp 418 Kaxaoro
rpadmKka B OTAE/bHOCTU, HaXKaB NPOrpamMmMHbIe KHOMKM:

L 58511
AHanus > MogenupoBaHue oCHacTku > U3mepeHue > [Sss1l |
... KOCC2]
KoCC2

CALC:FSIM:BAL:PAR:BAL YcTaHasnunsaet um cynTbIBaeT
namepaemblit napameTp ana 6anaHcHoro
yCTpoOiiCcTBa.

CALC:FSIM:BAL:TOP:BBAL YcTaHasnusaet um cynTbIBaeT
namepAemblit napametrp ana 6anaHcHo-
6anaHCcHOro ycTpoicTBa.

CALC:FSIM:BAL:TOP:SBAL YcTaHasnusaet um cynTbIBaeT
n3mepAemblit napametrp gns HebanaHcHo-
6anaHCcHOro ycTpoicTBa.

CALC:FSIM:BAL:PAR:SSB YcTaHasnusaet um cynTbIBaeT
n3mepAemblit napametrp gns HebanaHcHo-
Heb6anaHcHO-6aNaHCHOrO YCTPOICTBA.

NMPUMEHAHME JocTynHbin Habop 6anaHCHbIX NapamMeTpoB 3aBUCUT OT

BblbpaHHOM Tononoruun. MoapobHee HGanaHCcHbIE NapamMmeTpbl
OnucaHbl B caesytoulem pasgene.
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BanaHcHble napameTpbl

®PyHKuMA HebanaHcHO-6anaHCHbIX nNpeobpa3oBaHU  BbMUCASET M OTobpakaer
cnepytowme napameTpbl:

e GanaHcHble S-napameTpbl;
e napameTpbl AucbanaHca;
e napametpbl KoapduuMeHToB ocnabaeHna cMHpa3HOM COCTaBNAIOLWLEN.

dopmaT anemeHTOB MaTpuLbl HanaHCHbIX S-NapameTpos.
° SxyAB, roe:
B — HOMep NOrnMyeckoro NopTa UCTOUYHUKA;
A — HOMep N0TMYECKOro NopTa NPUEMHUKA;
Y — PEXXUM M3MEPEHUI 10TMYECKOro NOPTa UCTOYHUKA;
X - PEeXMM U3MEPEHWNIN IOTUYECKOro NopTa NPUEMHMKA.

® X, Y KOANPYIOT PEXKUMbI U3MEPEHUI Normyecknx noptos (cm. n. HebanaHcHo-
baniaHcHble npeobpa3oBaHma):

s —HebanaHCHbIN PEXUM U3MEPEHUI;

d — anddepeHunanbHbIN pexmMm nsmepeHnin (banaHcHbIN);

C — CMHOA3HbIV peXuUm namepeHua (6anaHCcHbIN).
Takum o6pasom, Kaxabli 3neMeHT B MaTpuue 6anaHCcHbIX S-napameTpos:

x mode signal output on Port A
y mode signal input on Port B

SxyAB =

HuKe AaHbl YeTbipe onpeaeneHma MaTpuubl 6anaHcHbIX S-napaMeTpoB AnA YeTbipex
TOnonornii 6anaHcHobIx Lenen (cm. n. HebanaHcHo-6anaHcHble Npeobpa3oBaHms).
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Marpuua 6anaHcHbIX S-napameTpoB ANa HebanaHcHO-6anaHcHoM wenu (SE-Bal)

Pexum OnddepeHum
NIOrM4yecKoro NCcTOYHMK HebanaHcHbIN P . ~ CuH}a3sHbIN
aNbHbIN
nopra
Homep
MpuemHumK norun4yeckor 1 2 2
o nopta
HebanaHcHbIN 1 Sss11 Ssd12 Ssc12
Avddepenuna 2 Sds21 Sdd22 Sdc22
NbHbIN
CnHdasHbIN 2 Scs21 Scd22 Scc22

Marpuua 6anaHcHbIX S-napameTpoB anA 6anaHcHo-6anaHcHoM uenu (Bal-Bal)

Pexxum
NOrMyecKoro NcTouHMK OnddepeHumanbHbIv CuHdasHbIN
noprta
Homep
MpnemHuK norunyeckor 1 2 1 2
o noprta
A CE e 1 Sdd11 Sdd12 Sdcl1 Sdc12
FIbHEIA 2 sdd21 sdd22 sdc21 Sdc22
1 Scd11l Scd12 Sccll Sccl2
CnHdasHbIN
2 Scd21 Scd22 Scc21 Scc22
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Martpuua 6anaHcHbIX S-napameTpoB ANA HebanaHcHO-HebanaHCcHO-6anaHCcHOM Lenu
(SE-SE-Bal)

Pexkum ) Ondodepe e
NIOru4eckoro NcToYHMK HebanaHcHbIM HUMaNbH i
nopra b
Homep
MprnemHumK noruyeckor 1 2 3 3
0 noprta
HebanaHcHbIM 1 Sss11 Sss12 Ssd13 Ssc13
HebanaHcHbIM 2 Sss21 Sss22 Ssd23 Ssc23
Avdbepenuya 3 Sds31 Sds32 Sdd33 Sdc33
NbHbIN
CnHdasHbIN 3 Scs31 Scs32 Scd33 Scc33
Martpuua 6anaHcHbIX S-napameTpoB ana 6anaHcHoi uenu (Bal)
Pexxum
NoruyecKoro NcTouHMK OnddepeHumnanbHbIv CuHdazHbIN
nopra
Homep
MpnemHuK norun4yeckor 1 1
0 nopra
Avddepenuna 1 Sdd11 Sdc11
NbHbIN
CuHGa3HbIN 2 Scd1l Sccll

[pyrum cnocobom npeactaBneHUsa pesyibTaTta U3MepeHUi 6anaHCHbIX YCTPOMCTB
ABNAETCA nNpeacTaBNeHMe napameTpoB aucbanaHca uenn. Ha pUCYHKE HUKe
npuseaeHbl GYHKUMMU BbIYUCNEHUA NAPaMeTpPoB aucbanaHca gnsa cneayrolmnx Tpex
TMNOB 6anaHcHbIX uenei. ObpaTUTe BHMUMaHME, YTO ANA BblYUC/IEHMA NapPamMeTpoB
AancbanaHca MCnob3yrTcs TONbKO HebanaHCHble AaHHbIE.
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.
oy Mopth -
Norvueckuid Moprt a al '

5 - Mccneayemoe R Lﬁ“ﬂrH”ECHHEI
HeBanaHcHbI 4—8— ) : 6 anaHe b
nopt 1 (SE)

. ® / noprt 2 (Bal)

I
v Moprc ~

IuncbanaHc = - Sba/Sca

HebanaHcHo-6anaHcHoe ycTpoicTeo (Se-Bal)

-

¢ Moprt a fr'."'I—

P &
Norvueckuia | Mccneayemoe \ ¢ 'inﬂm © ) Noruueckuii
BanaHcHBIA ﬁ : : yCTPOMCTBO : | BanaHcHBIN
nopt 1 (Bal | @~ nopt 2 (Bal
pt 1 (Bal) \Hoprb '.’:'_ _"-:FII_IGF]T 4/ pt 2 (Bal)
AncbanaHcl= - (Sac-Sad)/(Scb-Sbd)
[uncbanaHc2= - (Sca-Scb)/(Sda-Sdb)
BanaHcHo-6anaHcHoe ycTpoiicteo (Bal-Bal)
Norvueckumii
HebanaHcHbIA Mopt a FN e X
nopt 1 (SE) * Wccnenyemoe Pl ; | NMoruueckumin
y yCTpoiicTso : , BanaHcHbIA
Normuecknin. o4 o | o / nopr 3 (Bal)
HebanaHcHbIA Mopt b v,/ Moprd ~

nopt 2 (SE)

NuncbanaHcl= - (Sac-Sad)/(Sbc-Shd)
NuncbanaHc2= - (Sca-Scb)/(Sda-Sdb)
OucbanaHc3= - Sca/Sda
OucbanaHcd= - Scb/Sdb
HebanaHcHo-HebanaHcHO-6anaHcHoe ycTpolicTBo (Se-Se-Bal)

PucyHok — MNapameTpbl ancbanaHca

YpobHbim  cnocobom  oueHKM napameTpoB  GanaHCHbIX  Uenen, ABnAeTcA

NpeacTaBfieHMe UX C  nomouwbl  KoaddpuumeHtoB ocnabnenHma cuHdasHom
coctasnawuwen (KOCC — CMRR). 3TM Ko3dPUUMEHTbl BbIMMCAAKOTCA Nocne
nposeaeHna HebanaHcHo-6anaHCHbIX Npeobpa3oBaHNt U3 HaNaHCHbIX S-NapamMeTPOoB.
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[Ona HebanaHcHO-6anaHcHbIX Ueneli (Se-Bal):
KOCC1 =Sds21 / Scs21;
KOCC2 =Ssd12 / Ssc12.
Ona 6anaHcHo-6anaHcHbIX uenen (Bal-Bal):
KOCC =Sdd21 / Scc21.
Ona HebanaHcHO-HebanaHCHbIX-banaHcHbIX Lenei (Se-Se-Bal):
KOCC1 =Sds31 / Scs31;
KOCC2 =Sds32 / Scs32.
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AnddepeHumanbHoe cornacosaHue

PyHKUMA MaTemaTuyecku mogaenvpyetr pobaBneHMe HEKOTOPOW BUPTYasbHOM
cornacywmouwien uenn K aormyeckomy banaHcHomy nopty. MoaenuposaHue
NPOUCXOANT 3a CYET npeobpas3oBaHUs S-napameTpoB, cHOPMMUPOBAHHbLIX GYHKLMEN
HebanaHcHO-6anaHCHOrO npeobpasoBaHuA (SE-Bal), B S-napameTpbl
cooTBeTcTBYyHOLWMe Ao6aBNAeHMIO K BanaHCHOMY NOPTY COrnacytowen uenu.

MnocrkocTb MnockocTb
kanubposkuM KanubBpoBKK

HzmepeHHbIE
S-napameTtpbl

™,
kﬂoruuecnuu

I
:
I
Noruueckmia Mceneayemoe @ Cornacyrowan 4

B
]
I
]
I
]
I
L i o
HebanaHcHbIA @— yeTpoiicTso | Lenb : BanaHcHBIN
I
I
]
I
B
]
I
]

nopt —.I—l[MD,EI‘EHHp‘y'EMEIFI} ‘f_; nopt (Bal)

I
I
]
I
I
I
I

—— Mogenupyembie S-napameTpol ——s

I
PucyHoK — ®yHKUMA anddepeHLmManbHOro cornacoBaHms

NMPUMEYAHUE ®dyHKUMA guddepeHumanbHOro cornacoBaHma 6anaHcHoOro
NnopTa He MOKET NPUMEHATLCA K HeBaNaHCHbIM NopTaM.

BcTpanBaemasn BUpTyanbHasA coracytow,asn Lenb MOXKeT NpeacTaBaaTb cobol:

® NpeayCcTaHOB/MEHHYIO Uenb NapaniefibHOro COeAMHEHUA WHAYKTUBHOCTU MU
€MKOCTM (CM. PUCYHOK HWKe). MapameTpbl 3/1EMEHTOB LENM YyKasblBaloTCA B
nporpamme;

@ I @
K nopty

aHannsaTtopa L
-  G-pamme § G —»

K ncocnepyemomy

R YCTpOMCTBY
L I @

PucyHoK — lNpeaycTtaHoBNeHHaA cornacytow,an uenb
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® MO/1b30BATE/IbCKYIO LiENb COrNacoBaHUA (CM. PUCYHOK HUMKE) C nmapameTpamuy,
3a4aHHbIMK dainom B popmaTte Touchstone (*.S2P).

—— —e
K nopty Cornacyowas
SHAM2GTOpD Lens,
-— 3afaHHan ——
thainom
Touchstone e
* SIP YCTPOWCTEY
—— —e

PucyHoK — lNonb3oBaTenibCKadA coraacyoLwan uenb

b, Ans BKAOUYEHUA/OTKAOYEHUA GYHKUMKM anddepeHLmManbHOro
LR s COr/1aCoOBaHUA Ha*KMUTe NPOrpammHbIe KHOMKU:
Oudd.
mr“gmﬂi"“““— AHanus > MopgenunposaHue ocHacTku > Ainep¢. cornacosaHue >
THN.
DOndod. cornacosanue [Bkn. | OTkA.]
CALC:FSIM:BAL:DMC:STAT BK/1/OTKN bYHKUMIO cornacosaHuA
andodepeHumanbHbIX Lenen.
L OnAa yCTaHOBKM NMapamMeTpOB 3/IEMEHTOB NpeayCTaHOBAEHHOWM
0TH COrNIacytowen Lenm HaxKMuTe NPorpaMmHble KHOMKMU:
R
0o AHanus > MogenupoBaHue OCHacTku > indo. cornacosaHue >
[LIR]|C]G]
C
= lpe:
G
0 e L — MHAYKTUBHOCTb, H;
e R — conpoTusnenue, Q;
e C — emKoCTb, O;
e G — npoBOAMMOCTb, CM.
CALC:FSIM:BAL:DMC:BPOR:PAR:L YcraHaBnmsaet nnm cYnTbIBAET

3HaYeHne MHAYKTUBHOCTU L aniemeHTa
cornacyollen uenu.
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CALC:FSIM:BAL:DMC:BPOR:PAR:R YcTtaHaBnuBaeT Umn cYynTbiBaeT

3Ha4yeHne CONpPOTUBSIEHUA R
3/1IeMEeHTa COrnacyoLLen Lenu.

CALC:FSIM:BAL:DMC:BPOR:PAR:C YcTtaHaBnuBaeT Umn cYynTbiBaeT

3HayeHne émkoctm C a3nemeHTa
COrNacytoLLen Lenu.

CALC:FSIM:BAL:DMC:BPOR:PAR:G YcTtaHaBnuBaeT Umn cYynTbiBaeT

3HaYeHne NPOBOAMMOCTb G 3/1eMeHTa
COrNacytoLLen Lenu.

Monk3. dakin

Ona BKNOYEHMA MNONb30BAaTENbCKOM  COr/acytowen Lenu
3arpysute ee S-napametpbl B dopmate Touchstone (*.S2P),
HaKaB NPOrpaMmHbIe KHOMKM:

AHanus > MopgenuposaHue ocHacTku > fiudd. cornacosaHue >
Nonwb3. ¢aiin

YKaxuTe Ha3BaHue Touchstone danna.
NMPUMEYAHUE - Ecnn ¢aiin  S-napametpoB B ¢opmare

Touchstone He yKasaH, TO BblbOp NO/Nb30BATE/NbCKOM
cornacytouemn Lenu HeaocTyneH.

CALC:FSIM:BAL:DMC:BPOR:USER: YcTaHaBAMBaeT WM CYUTbIBAaeT Ha3BaHWeE

FIL

(*.S2P) dalina C onuncaHnem
M0/1b30BaTE/IbCKOMN COrNacyoLLen Lenu.

BeibpaTe cxemy

Het

L] Het

Mapan L - napan

Mone3.

[ns BbibOpa cornacyowen Lenu onpeaeneHHoro 6anaHcHoro
NopTa Ha*KMUTE NPOrPaMMHbIe KHOMKMU:

AHanus > MopgenuposaHue ocHacTku > inep¢. cornacosaHue >
ban nopt n

BbibepuTe cornacytoulyto uenb:

e HeT — cornacoBaHme He UCNONb3YeTCA;

e Mapan L — napan C — npeaycTtaHOBAEHHAA COrnacytoLLas
uenb, napanienbHoe coeguvHeHWe WHAYKTUBHOCTU W
eMKOCTU (CM. PUCYHOK);
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e Monbs. —  cornacywouan uenb onpeaenaetca
nonb3oBaTenbckum *.S2P  ¢aiinom Touchstone (cm.

PUCYHOK).

CALC:FSIM:BAL:DMC:BPOR:TYPE YcTtaHaBaMBaeT WM CYUTbIBAET  TwM
cornacytouwien uenu gna onpeaeneHHoro
6anaHcHoro noprTa.

NPUMEYAHUE Echm  ¢ann  S-napameTpoB  He  yKasaH, Bblbop

No/Ib30BaTE/NIbCKOWM COr/IacyoWen Lenm HeaoCTyneH.

BbibpaHHas Tonosiorna onpegenser COOTBETCTBME MOPTOB
aHanusatopa 6anaHcHbiMm nopTam (cm. n. HebanaHcHo-
6anaHcHble npeobpa3oBaHus).
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MpeobpasoBaHne nmnegaHca nopta Npu 6an1aHCHOM NOAKNAIOYEHUM

B pesynbtate HebanaHcHO-6anaHCHOro npeobpas3oBaHWs OMOPHbLIA  MMMEeAaHC
6anaHcHoro nopta B auddepeHuUnanbHOM peMMe paBeH YABOEHHOMY MMMeaaHcy
HebanaHcHOro noprta nepen npeobpasoBaHuem. OMNoOpHbIN MMNeaaHc 6anaHCcHOro
nopta B CMHPA3HOM peXMMe paBeH MOJIOBUHE MMMegaHca HebanaHCHOro nopTa
nepes npeobpasoBaHMEM (CM. PUCYHOK).

HebanaHcHbIi
nopT a
MopT c Za

Zc —e—{__

Wcocnenyemoe
YCTPOMCTED

Za=7Zbh

—e—_
Zb
HebBanaHcHbIA
nopt b

HebanrancHo-banancHoe npeobpazosaHua

Moptc +

Zc Uccnegyemoe 5
i a anAa
e YCTPOMCTED Al
auddepeHuManbHoro Normueckuii
peXUMa M3MEPEHUA Esisinanind
nopt

Za/2 pna cunHdasHoro
I PEMMMAE M3MEDEHMA

PucyHoOK — Cxema HebanaHcHO-6anaHCHOro npeobpasoBaHms

®PyHKuMA npeobpa3oBaHMA OMOPHOro MMNedaHca nopta npu  H6anaHCHOM
NOOKNIOYEHUMN  MOJEeNnpyeT  MU3MEHeHMe OMNOPHOro  MMMNedaHca  TecToBOro
nornyeckoro 6anaHCHOro nopTta Ha NpPOM3BOJIbHOE 3HayeHwe. MoagenvpoBaHue
NPOMCXOAMT 3a cyeT Npeobpas3oBaHMA MaTpPUUpl S-NAPaMeETPOB, M3MEPEHHbIX MpPU
onopHom wmmnegaHce Z0 B  S-napameTpbl  COOTBETCTBYKOLWME  33a4aHHOMY
NPOU3BONbLHOMY 3HAYEHUIO UMNeaaHca Zn.

NPUMEYAHUE 3HayeHMe wumnegaHca  wusmeputenbHoro nopta Z0
onpeaenaeTtca B npouecce Kannbposku. OHO onpeaenserca
3HayeHnem BOJIHOBOIO COMPOTUBAEHUA MCNOb3yeMOro
KOMMNNEKTa KannmbpoBo4YHbix mep (obbiMHO 50 Om), w
YyCTaHaBAMBAETCA B MNO/Ab30OBaTenemM B COOTBETCTBMM C M.
YCTaHOBKaA cMcTeMHOro umnegaHca Z0.
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Ons  BKAOYEHUs/OTKNOUEHUA YHKUMM Npeobpa3oBaHus
anddepeHuManbHOro nMmneaaHca 6anaHCHOro NoOpPTa HaXXKMuUTe
NPOrpamMmMmMHble KHOMKMU:

Mpeobp. Z aud.

Mpeobp. Z aud.
CTren.
AHanu3 > MopgenupoBaHue ocHacTku > MMpeobp. Z gud. >
MNpeobp. Z and. [Bkn. | OTKA.]

CALC:FSIM:BAL:DZC:STAT BKJ1/OTKN bYHKUMIO npeobpasoBaHusA
anddepeHumanbHOro uMmnenaHca
6anaHcHoro nopTa.

Ban nopt 1 (1-2) Ona BBOAA 3HAYEHMA pPeaNbHOM 4YacTU MOAENNPYEMOTO
100 &2 anddepeHuManbHOro MMmneaaHca 6anaHCHOro NopTa HaXKMuUTe

NPOrpaMmMmHble KHOMKW:

‘ Ban nopt 2 (3-4)

100 @
AHanus > MoaenupoBaHue ocHacTku > Npeobp. Z aud. > ban.
nopt #
YCTaHOBMTE 3HAYEHUA MMMNEeAaHCa ANA Kaxaoro 6anaHcHoro
nopra.
CALC:FSIM:BAL:DZC:BPOR:Z0 YcTaHaBAMBaeT WAW CYUTbIBAET 3HayeHue
peanbHOM yactm MOLENNPYEMOro
andodepeHumanbHOro nmnegaHca

6anaHcHoro nopTa.

Ons  BKAOYEHUs/OTKNOUEHU  YHKUMM  Npeobpa3oBaHus
cuHdasHoro wumnegaHca 6anaHCHOro MNopTa  HaXmute
NPorpaMmMHble KHOMKMU:

Mpeobp. Z oiH.

Mpeabp. Z caHd.
OTKnN.
AHanus > MopgenupoBaHue ocHacTku > Mpeobp. Z cuHdp. >
Mpeo6p. Z cuHd. > [BKn. | OTKA.]
CALC:FSIM:BAL:CZC:.STAT BKN/OTKN  dyHKumo npeobpasoBaHus

cuHdasHoro umnegaHca 6anaHcHoOro nopra.
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Ban nopT 1(1-2) OnAa BBOOA 3HAYEHMA pPeasbHOM YacTU MOAENNPYEMOTO
254 CMHpa3HOro wMmnedaHca 6HanaHCHOrO MnopTa  HaXKMUTe
San nopT 2 (34) NPOrpPaMMHbI€ KHOMKMU:
250
AHanus > MopgenupoBaHue ocHacTku > MNpeobp. Z cuHd. >
ban. noprt #
YCTaHOBMTE 3HAYEHUA MMNEJAHCa ANA Kaxaoro H6anaHcHoro
nopra.
CALC:FSIM:BAL:CZC:BPOR:Z0 YCTaHaBAMBAET WAW CYUTbIBAET 3HAYeHue

peanbHOM yacTtu MOJENNPYEMOTO
cuHdasHoro nmnegaHca 6anaHcHoro nopra.
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BpemeHHasa obnactb

NMPUMEHAHUE JlocTynHOCTb  3TON  GYHKUMM  3aBUCMT  OT  MOAENU
aHanusaTtopa (cm. n. Cepum npubopos).

AHanuzatop u3mepaeT S-napameTpbl UCCieayemon Lenu B 4YacToTHOM obnactu.
Mpeobpa3oBaHMe BO BpeMeHHyl 06/1acTb ABASETCA MaTemMaTU4yeckon ¢yHKUMeENn,
TPaHCHOPMUPYIOLLEN M3MEPEHHbIE S-NapamMeTpbl B OTKAMK LENUM BO BPEMEHHOM
obnactwm.

[aHHaa GyHKUMA Moaenupyer KNacCuMYeckyto pedieKTOMETPUD BO BPEMEHHOM
obnactn. CMbICN KOTOPOWM 3aKNOYaeTcAa B BO3AEUCTBMM HA MCCAeayemyto Lenb
MMMNYIbCHbIM MW CTYMEHYATbIM CUTHAZIOM C NOCAEAYOWMM aHa/IM30M OTPaXKEHHOIo
curHana. BenuuwmHa, nNPOAO/INKUTENBHOCTB W GOPMaA OTPAXKEHHOro CUrHana
onpeaenAlnT XapaKTep pacnpedeneHus WMMMNeaaHca B UCCeAyeMOM  Lenw.
AHanun3aTop He OKa3blBAeT BO3AEMCTBMA HA UCCAEAYEMYIO LEeNb MMMYAbCHbIM WUAK
CTYNEeHYaTbIM CUrHa/sIoOM. BMecTo 3Toro M3 usmepeHuit S-napameTpoB B YaCTOTHOM
obnactn, NpeaBapuTENbHO YMHOMEHHbIX Ha GYHKUMIO OKHa, anroputm Chirp-Z
npeobpa3oBaHMA  PacCYUTbIBAeT OTKAMK LenM BO BPemMeHHOW  obnacTw.
MpeobpasoBaHue Chirp-Z anserca obobuweHnem npeobpasosaHna Pypbe, KoTopoe
NO3BONAET  YCTaHaBAMBATb  MPOM3BOJIbHbIE  3HAYEHMA  Hayana W KOHLA
npeobpasoBaHuA.

Tunbl npeobpasoBaHuA

®OyHKUMA BpeMeHHOM 061acTh NoAAEPKUBAET Caeaytolme TUNbl npeobpasoBaHua:

e Monoca — MoAENMPOBAHME OTKIMKA Y3KOMOJIOCHOW LENnW, He MPOoMnyCKaloLLen
MOCTOAHHbIN TOK, Ha UMMNYAbC;

e Bugeonepenag — MoZeNMPOBaHME OTKIMKA LEnu, NPonyCcKatoLlen NoCTOAHHbIN
TOK, Ha eAVHWYHbIV Nepenag,;

e Buaeommnynbc — MOAENNPOBaHME OTKAMKA LLENKU, NPOMNYCKaloWwen NocTOAHHbIN
TOK, Ha UMNYJIbC.

Pa3peluatow,an cnocobHOCTb BO BpEMEHHOM 0bnacTu B pexkume Bugeoummnynbc vnu
Bupeonepenap, B ABa pa3a Bbilwe, 4eM B pexxume Monoca.

Pexxum Monoca onpenenser gns Uenu paccTosiHMe A0 HEOAHOPOAHOCTU MMMeEeAaHca,
HO He JaeT WHOOPMAUMM O XapaKTepe 3TOM HeoAHOPOAHOCTU. Peunmbl
Bupeoumnynbc i Bugeonepenag onpeaensatoT paccToaHUE A0 HEOAHOPOAHOCTU U
NpenocTaBNAT MHOOPMALMIO O XapakTepe 3TOM HeoAHOPOAHOCTU (Hanmpumep,
06pbIB UNM KOPOTKOE 3aMblKaHuKe).
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Pexxum Bupeonepenag yaobeH 418 u3mepeHua pacrnpedeneHns umnegaHca no
O/IVHE uenu.

Pexxum Monoca npumeHnaeTca Ana UccaegoBaHnA YCTPOMCTB, KOTOPbIE He MPONyCKatoT
MOCTOAHHbIN TOK, HAaNpMMep K NOA0COBbIM GpuabTpam. [lnanasoH YacToT B pexume
Monoca moeT BbIBUPATLCA NPOU3BOJIBHO.

Pexxumbl Buaeoumnynbc un Bupaeonepenag npumeHAeTcA 414 UCCNe[0BaHUA
YCTPOICTB, KOTOPbIE MPOMNYCKAIOT NOCTOAHHbIN TOK, HaNnpumep, K Kabensam.

B pexkume Bugeommnynbc 1 Bupeonepenapg anana3oH YacToT AONKEH NPeaCcTaBNATb
coboit rapMoOHUYECKMI paf, — YacToTa B Nt0OOM TOYKe M3MepeHua Ao/KHa ObiTb
LUeNbiM  YMCAOM, KPaTHbIM  Ha4yanbHOM 4acToTe AmanasoHa. AHanusartop
noAAepKMBaAeT aBTOMATUYeCKOoe npeobpa3oBaHMeE TEKYyLLero AuanasoHa 4acToT K
rapMOHUYECKOMY BUAY.

B pexxume Bugeoumnynbc n Bugeonepenag Heob6XxoaMMO 3HaTb BEIMYMHY OTK/IMKA
Mccnefyemoro yCTPOMCTBa Ha MOCTOSHHOM TOKe. JTO 3HAa4YeHMe He MOXKEeT ObiTb
M3MEepPeHO CcamMWM aHanusatopom. [lpegnaraercA [fgBa BapuaHTa: 3HavyeHue
MOCTOAHHOIO TOKa 3KCTPano/MpPyeTcs aBTOMATUYECKM MO HECKO/NbKUMM NepBbiM
TOYKaM YacCTOTbl MM YCTAHABNMBAETCA BPY4YHyto. [locneaHnin BapmaHT MCNONb3yeTcs,
Korga OTKAMK MCCAedyemMoro YCTPOMCTBA Ha MOCTOSAHHOM TOKE XOPOLWO W3BECTEH,
Hanpumep, oNs Kabens ¢ manbiMuy NOTEPAMMU 3HAYEHUE NOCTOAHHOIO TOKA PaBHO:

e «1» — anA kabena, Pa3soMKHYTOrO Ha KOHLE;
e «-1» — ana Kabens, 3aMKHYTOro Ha KOHLIE;

e «0» — gnAa kabens c cornacoBaHHOM HArpy3KoM Ha KOHLe.

Anana3oH oaHo3HauyHocTu Chirp-Z npeobpasoBaHus

OTKAMK BO BpPeMeHHOM obnactm ABnNAeTcA nepuoamyeckon ¢yHKuMen wus-3a
OMCKPETHOro XapakTepa OTK/AMKA B YaCTOTHOM obnactu. Mepuog oaHo3HayHocTM AT
BO BpeMeHHOM 061acTu onpeaenaerca Warom M3MepeHma B YaCTOTHOM obnacTu:

1 FE -F .
AT = — AF = & _min
AF; N-1

OKOHHaa PyHKuUA
PyHKUMA BpemeHHoM obnactm ucnonb3yetr oKHO Kalsepa Ana npensapuTenbHOM
06paboTKM JaHHbIX B 4YacToTHOM obnactu. WMcnonb3oBaHMe OKHA nNo3BonAeT

YMEHbLWUTb NapasuTHble 6ueHuna (boKoBble NieNecTkM) BO BpemMeHHOW obsacTy,
BbI3BaHHbIE PE3KMM M3MEHEHMEM [JaHHbIX Ha rpPaHMLAX AuanasoHa 4YacTOTHOM
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obnactu. Mnato 3a ymeHblueHME OOKOBbIX NEMNEeCTKOB ABAAETCA paclmpeHue
ONVTENbHOCTM [1aBHOTO IENEeCTKa OTK/AMKA Ha MMMY/bCHbIA CUTHAN UAK yBeNYeHue
ANVTENbHOCTM GPOHTa peakuumn Ha Buaeonepenaa.

OkHo Kalizepa MmeeT 4ncnoBon napameTp [, KOToOpbIi N1aBHO peryanpyer ¢opmy
OKHa OT MMWHMMaNbHOM (NPAMOYroNbHOM) A0 MAKCMMaNnbHOW. TaK Ke MOMKHO
BblOpaTb 0AHO U3 TPeX GUKCUPOBAHHbIX TUMOB OKOH:

e MuHumanbHoe (NpAMoyrosibHoe)
e HopmanbHoe

e MakcnmanbHoe

XapaKTepucTuKN GUKCMpPOBaHHbIX BUA,0B OKOH

OKHO Buaeoumnynbc Bupeonepenap,

YpoBeHb AnutenbHOCTb YpoBeHb AnutenbHOCTb

60KOBbIX MMnyabca 60KOBbIX ¢poHTa
Nnenecrkos Nenecrkos
0.6 0.45
MuHMManbHoe -13 gb - -21pb
Fnax—Fpin Frnax=Fin
9 .99
HopmanbHoe —44 pb _ 098 -60 ab 0
Fmax_Fmin Fnax _Fmin
1.39 1.4
MakcrmanbHoe —75 b —70 pb 8
Fnax—F i Frax—Fnim

MNMpepacrasneHue no ocu X

[nanasoH ckaHMpoBaHUA (0Cb X) MOXKeT ObiTb NPeACTaBNeH KaK BPemMs UAW AMHA.
BbibOp OCYyLLECTBNAETCA HA3HAYEHWEM eAMHUL, U3MEPEHUsa (CEeKyHAbl, MEeTpbl UK
¢yTbl). Koraa BbibpaHbl eAMHULbI U3SMEPEHUS AJ/IMHbI, AN ee pacdyeTa U3 BPEMEHMU
ncnonb3yerca Ko3phuUMEHT 3amenieHuns, CBA3bIBAIOWMIA 3NEKTPUYECKYIO 3a4ePKKY
N GU3NYECKYIO ANMHY NUHUKU. HacTpoiKa KoadduumeHTa 3ameaneHns nponsBoamTca
B GYHKUMU KoppeKumn Kabena (cm. n. Koppekuma kabens).

Mpu n3mepeHMn Kos3podUUMEHTA OTPAXKEHMA MOXKHO BblbpaTb OAHOCTOPOHHUA UK
OBYCTOPOHHWUI TUN OoTpakeHuA. HacTporka "B obe cTopoHbl" MoKasbiBaeT obuiee
BPEMSA UM PACCTOAHUE, KOTOPOE CUrHAN NPOXOoAUT B 0b6omnx HanpasaeHusx yepes UY.
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Hactpoiika "B oAHYy CTOPOHY" NOKas3biBaeT BPEMA MM PACCTOSIHUE, KOTOPOE CUrHan
npoxoauT B OAHOM HanpasaeHuu yepes UY.

NMPUMEYAHUE MockonbKy Npeobpa3oBaHne BO BPEMEHHYH 06/1acTb MOXKET
6bITb NPUMEHEHO K OTAE/bHbIM rpadmMKam KaHana, eauHuLbl
M3MepeHUsa No ocn X U TUM OTpaxkeHus (B obe CTOpOHbLI/B
OAHY CTOPOHY) 3aBUCAT OT BbIOPAHHOIO aKTUBHOIO rpaduKa.

MpeobpasoBaHne BO BpemMeHHyt 06/1aCTb MPUMEHAETCA K OTAeNbHbIM rpadmkam
KaHana. lpaduk, K KoTopomy npumeHsaeTca ¢yHKUMSA, HeobxoAMMO HasHa4uTb
aKTUBHbIM (CM. N. BbibOp aKTMBHOro KaHana v rpaduka).

BkatoueHMe npeobpa3oBaHMA BO BpeMeHHYIo 061acTb

[na BKNOYEHMA/OTKAOUYEHMA NPe0bpa3oBaHMA BO BPEMEHHYO

Bpen, obnacte
061acTb HaxkmuTe nporpammHblie KHOMKMU:

AHanus > Bpem. O6nactb > Bpem. obnactb > [BKn. | OTKA.]

Bpem. obnacte
Brn.
CALC:TRAN:TIME:STAT BK/N\OTK/1  npeobpasoBaHMe BO  BPEMEHHYO
obnactb.
NMPUMEHAHUE ®OYHKUMA npeobpa3oBaHMA BO  BPEeMeHHyl  obnacTb
AOCTYMHA TONbKO A/1A IMHENHOTO PeXKMMma CKaHUPOBaHMUA MO

YyacToTe.

YcTaHOBKa guanasoHa npeobpa3oBaHusa

[AnanasoH npeobpa3oBaHUA 3343€TCA YCTAHOBKOW BEPXHEN U HUXKHEN rpaHuLbl A1Mbo
LLeHTPa 1 MNoJI0Cbl AMana3oHa.

ONna yKasaHUA HUXKHENM W BepxHel rpaHuubl AuanasoHa
npeobpa3oBaHUss BO  BPEeMEHHyld 06n1acTb  HaXmuTe
NPOrpaMmmHble KHOMKW:

Bpem. obnactb

‘ o |

-10 He AHanus > Bpem. O6nactb > Crapr
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Cron AHanus > Bpem. O6nactb > Cton

10 He

CALC:TRAN:TIME:STAR YCTaHaBAMBAET UAWN CYUTLIBAET HUMKHIOK FPaHULy
AnanasoHa npeobpas3oBaHMA BO  BPEMEHHYIO
obnactb.

CALC:TRAN:TIME:STOP YCTaHaBAMBAET UAWN CYUTLIBAET BEPXHIOWD FPaHULy
AnanasoHa npeobpas3oBaHMA BO  BPEMEHHYIO
obnactb.

LenTp [nA yKasaHuA LEeHTpa M NoA0Cbl AnanasoHa npeobpasoBaHusA
Oc BO BPeMeHHY0 061aCcTb HAXKMUTE NPOrPaMMHbI€ KHOMKW:
onoca AHanus > Bpem. O6nactb > LleHTp
20 He
AHanus > Bpem. O6nactb > Nonoca

CALC:TRAN:TIME:CENT YCTaHaBAMBAET MAM CYUTBLIBAET LLEHTP AManas3oHa
npeobpasoBaHMA BO BpeMeEHHYI0 061acTb.

CALC:TRAN:TIME:SPAN YcTaHaBAMBaAET MAU CUMTbIBAET NOAOCY AManasoHa

npeobpa3oBaHWMs BO BpEMEHHYIO 061aCTb.

s Ona Bblbopa eauMHUUbl M3MepPeHUA NapameTpoB BPEMEHHOW
CeryHAb! 0621aCcTN HaXXMUTE NPOrpamMMHble KHOMKMU:
®  CexyHsl AHanus > Bpem. O6nactb > EanHULbl > [ CekyHabl | MeTpbi |
PyThbI ]
MeTpkl
oyT
CALC:TRAN:TIME:UNIT YcTaHaBAMBAET UM CYUTBLIBAET eANHULY U3MEPEHUA

napameTpoB BpeMeHHOM obnacTu.

607



Bbi6op TMNA OTpaXKeHUA

TN oTpaEeHHA

B obe cropoHbl

#® B obe cTopoHb!

B oaHy cTopony

Ona BblboOpa TUNa OTPaAXKEHUs HaxXmute
KHOMKMU:

nporpaMmmHble

AHanus > Bpem. Obnactb > Tun oTpaxkeHusn

3aTem BblbepuUTe HEOHXOAMMBbIN TUM OTPAXKEHUS:

e B 06e cTopOoHbI

e B oaHY CTOPOHY

CALC:TRAN:TIME:REFL:TYPE

YCTaHaBAMBaAET MAU CYMUTLIBAET TUN OTpa*XeHnA

BO BpeMeHHoI obnacTu.

Bbi60p TMNA Nnpeobpa3oBaHUA BO BpeMeHHYI0 061acTb

AHanus > Bpem. O6nactb > Tun

Tun
Monoca
3aTem BblbepuUTe HeobxoaMMbIM TUMN NpeobpasoBaHuUA:
™ Monoca e [lonoca — MogeNMpoBaHNE OTKAMKA Y3KOMONOCHOM Lenu
Ha UMNYNbC;
Bupeonepenan e Buaeonepenag - mogenvpoBaHMe OTKAUKA Uenu,
MPOMNYyCKaloWeEN MNOCTOAHHbIA TOK, Ha €OUHUYHbIN
BuasoMMnyNeC nepenag,
e Bugeommnynbc — MOAENMPOBaAHME OTKAUKA Lenw,
NpOonycKatow,er NOCTOAHHbIMA TOK, Ha UMNY/bC.
CALC:TRAN:TIME YcTaHaBAMBaeT WAWM  CYMTbIBAET  TUM  LENn

(y3kononocHass unauM nponyckawowas MNOCTOAHHbIN
TOK) ANA MOOENMPOBAHUA ee OTKAMKa Npu
n