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1. HazHa4yeHue N TexHNYecKMe XxapakTepucTuK1M aHanusaropa

[lByxkaHanbHbI aHanu3aTop curHanoB - «CA-02m» sBnsietcss MHOrodyHKUMOHANbHbLIM
npMbopoM, OpPMEHTUPOBAHHBIM Ha peLeHne W3MepUTEenbHbIX 3agay aKyCTM4eCcKoro u
BMOpaLMOHHOro AMana3oHOB YacToT.

AHanusaTop npencraBnisieT cobor BUPTYyarnbHbIA N3MepUTENbHbBIA NPUBop, NOCTPOEHHLIN Ha
6ase nepcoHanbHOro KomnbtoTepa. [lpyHUMN NOCTPOEHUS MOAYSbHbIA, A€ CUCTEMHbIE W
nporpamMmMHble MOOYMN HACTPOEHbl Ha peLleHne KOHKPEeTHbIX 3adad. YnpaBrneHue peLleHneM aTuX
3agady M guanor C nonb3oBateneM  noaaepXkuvBaeT nporpammHas obonoyka — WHTepdenc
nonb3oBaTens.

AHanusatop obecneumBaeT nsamepeHune n uMdpoByro 0b6paboTKy CUrHanNoOB B COOTBETCTBUM
C BblOpaHHbIM MeToaoM: «CneKkTpanbHOEe HaKomnfeHuey, «CUHXPOHHOE HaKonmnseHuey,
«PacnpegeneHus».

Kaxxgomy 13 nepeuvncrieHHbIX MeTO40B COOTBETCTBYET HAbOP M3MepsieMbIX PYHKLNA.

«CneKkTpanbHoe HakonneHue» - obecneynMBaeT  M3MepeHMe  asmo U 83auUMHbIX
KoppernsayuoHHbIX byHKUUU U criekmpos, hyHKUUU Y4acmomHoU Ko2epeHmMHOoCmuU, Ko2epeHmHou u
HeKo2epeHMHOU MOWHOCMU, KOMI/IEKCHbIX rnepedamoyHbiX hyHKUUU, OMHOWEeHUEe cugHas/WyM,
8peMeHHOe pa3eumue cusHana U OMHOWEeHUe cu2Hanoe O08yx U3MepumesibHbIX KaHarsos,
rnposedeHuUe KericmpasibHO20 aHasu3a.

«CUHXPOHHOE HakomnneHue» - [JaeT BO3MOXHOCTb OMNpeaennutb asmo U 83auUMHbIe
KoppensauyuoHHble hyHKUUU, aemocrieKkmpbl, KO2EPEHMHY U HEeKO2epeHMmMHy MOUWHOCMb
OMHOWeHUe cuzsHan/wyM, e8epeMeHHoe passumue cuz2Hara U OMmHoWweHue cueHanog 08yx
usmMepumeribHbIX KaHasos, npoeecmu KercmpasbHbil aHanu3 ANng peanusauumi uccrnegyembix
CUrHarnoB, CrnaxeHHbIX BO BpeMeHHoW obnacTtu.

Xapaktep npoBefieHusi uamepeHun - «PacnpepeneHusa» - npegnonaraet nocTpoeHue
yHKYUU nnomHocmu pacrpedesieHusi U oyHKyUU pacripederneHuss eepossmHocmel U3MepsaeMblX
CUrHanoB.

YKazaHHble XapaKTepUCTUKM MOTyT ObiTb MOMYyYeHbl Kak NPU HENOCPEACTBEHHOM U3MEPEHUN
1 o6paboTke B peanbHOM MacluTabe BpeMeHu, Tak u npu o6paboTke hannoB AaHHbIX.

AHanusaTtop cHabeH MHOroyHKUMOHANbHbIM CTapTOBLIM MOAYSEM, obecneynBaoLLnm
pasfiMyHble peXuMbl 3anycka namepeHun. Tak, BO3MOXeH c80600HbIl 3amycK, 3arycK no eHewHemMy
TTJ1 ypoeHro, 3arnycku rio ycriosusiM. O YPOBHIO cuzaHara OOHO20 U3 KaHasios, 3aryck rnpu
npesbilWeHUU 3a0aHHO20 YPOBHSI cuaHara, ecriu cueHalsl HUXe YPO8HS, ecru cueHarn Haxodumcs
8Hympu 3adaHHO20 peauoHa, a makxe ompabambigaromcs 8ePXHUU U HUXHUU 2ucmepesucsl.

MpeoycmoTpeHa BO3MOXHOCTb WHTerpuvpoBaHne u guddepeHumpoBaHne msMepseMblxX
CUrHanoB BO BpPeEMEHHOW obractu, a Takke WHTerpMpoBaHuMe B 4YacTOTHOW, 4YTo obecneumBaeT

N3MepeHne MHTerpanbHbix U guddepeHLmanbHbIX XapakTepUCTUK curHana 6e3 cMeHbl NePBUYHOTO
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npeobpasoBaTtens. Hanpumep, XapaKTepuCTUK CKOPOCTM U NepeMeLleHuss 3a4aHHOW TOYKM
konebaHun obbekTa NpM UCNONb30BaHNM B KAYeCTBE NEPBMYHOrO NPUEMHMKA akcenepomeTpa.

Hannuve MexkaHanbHOro BPEeMEHHOro CMeLLleHUss [aeT BO3MOXHOCTb  UCKMYUTL
3anasgblBaHMe Mexay KaHanamu, 4Tto obecneuvvBaeT KOPPEKTHOE WM3MepeHMe nepedaToudHbIX U
B3aMMHbIX KOPPENAUNOHHBLIX (OYHKUMIA ONs uccnegyemblXx OOBEKTOB, UMEKLWMX 3HAYMTEeNbHbIE
3afepXkn npeobpasoBaHMs CUrHANOB, MNPEBbILLAOWNX  BPEMS KOPPEnAuuMM CUrHamnos mexay
BXOZOM W BbIXOJOM.

[na n3obpakeHns N3MepeHHbIX XapakTepPUCTUK CUrHaANOB MOXHO BOCMOMb30BATbCS O4HUM
UM OAHOBPEMEHHO ABYMSA 3dkpaHamu. MacwTtabbl no ocam abcumce BolbnpaTca B 3aBUCMMOCTU
OT n3obpaxaemon QYHKUMM N MOTyT ObiTb IMHEWHBIMW B YaCTOTHOM M BPEMEHHOW obnacTdax, a
TawKke OKTaBHbIMW M OAHA TPETb OKTaBbl - B 4YacTOTHOW. MacwTab no ocu opauHaT Takke
BblOMpaeTcsa B 3aBUCMMOCTU OT M3obpaxaemon yHkumn. Beibop macwtaboB no ocsm u akpaHam
He3aBMCUMbIN.

Kaxxabii akpaH aHanu3aTopa CHabxeH ykasaTensamu - Kypcopamu, Ansi MOMCKa N CrneXeHus
3a usobpaxxaeMon MHOPMaUMEN, YKasaTereM rapMoHUK. MIMeeTca BO3MOXHOCTb CUHXPOHHOIO
nepemeLLEHNS KypCOpOB, a TakkKe MHOIOKPaTHOro yBENMYeHMs1 M306paxkeHHbIX YHKLMIA.

Mpn BbIXOOE W3 NpOrpaMmmbl MPOUCXOOUT aBTOMATUYECKOE COXPaHEHWE  MOCNenHuX
YCTAHOBOK Ha pexumbl 006paboTknm M u3obpaxeHusi. ATU pexummbl OyayT BOCCTaHOBIIEHbLI MpuU
crneayoLLeM BKITIOYEHUN BUPTYanbHOro npubopa.

PesynbTaTbl M3MepeHuin MoryT ObiTb 3anucaHbl Ha >XECTKUA AUCK ANs XPaHeHuUs U
BTOpMYHON 0OpaboTkm cpeactBammu npunoxennn Windows, Hanpumep, Microsoft Excel, wnu
Yyepes cTaHOapTHbIN Bydep obmeHa nepeaaHbl APYrMM MPUITOXKEHUSAM.

[na coeguHeHnst ¢ NEPBUYHLIMU NMPUEMHUKAMXU BUOPALMOHHBIX W aKyCTUYECKUX CUrHarnoB
«CA-02mM» B KOMMMEKT MOCTaBKU BXOAUT KOMMYTaUWOHHAA KOpobka C pacnosioXeHHbIMU Ha Hewn
BXOOHbIMM pasbemamn «0,1,...,15» M pasbemMoM AN 3anycka M3MepeHun no BHewHemy TTJI
YPOBHIO - “BHeLuHun ctapt»” — puc.1.1.

BO3MOXHOCTb MOAKMOYEHUS MNEPBUYHBLIX BUOPALMOHHBLIX WM aKyCTUYECKUX MPUEMHUKOB,
UMEKLLMX COOCTBEHHbLIE YycunuTenu, a Takke npueMmHukoB ¢ |ICP nuTaHuem, npoBeneHus
KanubpoBKN M3MEPUTENbHLIX TPAKTOB C y4EeTOM KO3IPULMEHTOB YCUIIEHUS BHELUHEN annapaTypbl,
agantaumm CUCTEMbl K YPOBHSIM U3MEPSIEMbIX CUrHanoB B peXmmax aBTOMaTMYECKOro M pyvyHOro
ynpaBfeHns, Hannume MHOroyHKUMOHANIbHOro CTapTOBOro MOAYNsS M APYrne OOMNOSNHUTENbHbIE
BO3MOXHOCTU obecneuymBaloT ygobcTtea B MpoBegeHUM BMOPAUMOHHBIX W  aKyCTUYECKUX

nccnegoBaHUn.
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Puc.1.1. KommyTaumnoHHas kopobka:
1 — BHELLHWI CTapT;
2- BXOAHble pas3beMbl;
3- pasbembl nogcoeanHeHus PC.

Ha puc. 1.2. nokazaHa MkoHKa Ans 3anycka AByXKaHanbHOro aHanuaaTopa CUrHanos.

Puc. 1.2. Bug nkoHkn ans sanycka gByxkaHanbHOro aHanmsatopa CUrHaros.

Xapakmepucmuku aHanuszamopa.

KonuyecTtBo naMepuTernbHbIX KaHanos 2 13 16;
Tun ALM nocnegoBaTenbHOro NpUBNKeHUs;
PaspeweHnune AL 14 our;
BxoaHoe conpoTtuBneHune 100 MOwm/12MNd
[uana3oHbl BXOOHbIX HaNpsbkeHun, B: 10, 5, 2.5, 1, 0.5, 0.25, 0.1, 0.05;
Monockl nponyckaxus, 'u; 80000, 40000, 20000, 12800, 10000, 6400, 5000,
3200, 2500, 1600, 800, 400, 200, 100, 50, 25;
JnHamnyeckuin guanasoH 120 gb;
Mynbcauusa B nonoce nponyckaHnst 0.3 gb;
[MepeKkpecTHbIV LyM -80 ob;
MexxkaHanbHble nckaxeHus (C uMdpPOBOI KOPpPEKLMEN):
Mogynb 0,1 ob;
®dasa <0.3%;
LindpoBon Tpurrep TTJ1 coBMecTUMBbIi
ICP nuTaHue Ha Ka)kabl kKaHan
(Ha BHELUHEN KOMMYTaLMOHHON KOPOOKe) 24B, 4MmA;

nporpammHoe ynpasJrieHne BKMoYeHnem/oTkntoveHnem ICP nutaHus;
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XapakmepucmuKu aHanusa.
PaspeweHne: 16384, 8192, 4096, 2048, 1024, 512, 256 OWNCKPETHbIX 3HAYEeHUNn BO

BpeMeHHon obnactu; 6401, 3201, 1601, 801, 401, 201, 101 nonoca B 4acTOTHOW, a Takxe

OKTaBHOE M TpeTb OKTaBHOE MpeAcTaBfieHne B YacTOTHOW 0bBnactu, Nnpyu cTaH4apTHOM KOnMyecTBe
nonoc, BbiOMpaemMoM aBTOMATMYECKM B COOTBETCTBMM C MOSIOCOM nponyckaHus.  HwxHas
cpeaHereomeTpuyeckas YactoTa nosiockl NpyY OKTAaBHOM M TPETb OKTAaBHOM npeacTasnenun 16 Iy,
B pexume cTtaTUCTUYECKOro aHanusa 4Mcro paspsgoB rMCTorpaMmbl MOXET BbliOupaTbes
nonb3oBaTenemM u3 psaa BO3MOXHbIX 3HadeHun: 256, 512, 1024, 2048.
BecoBble ¢yHkumn: lNpamoyronbHas, XaHHWHT, XaMmMuHr, brnakmaH-Xappuc, YTOYHEHHbIN
bnakmaH, bnakmaH, [Mnockas BeplmnHa, 4-oe BblpaxkeHue bnakmaH-Xappuc, 7-oe BblipaxeHue

BnakmaH-Xappuc, OKCnoHeHUnansHasl.



3A0 “Pyanes-1llunsies” 7

2. OnemeHTbI ynpaBrieHUs aHanu3aTopa.

Mpn 3arpyske nporpammHoro npoaykta “CA_02m” Ha 3KkpaHe MOHUTOpa MosiBNsieTCs
n3obpakeHne OCHOBHOW MaHenun ynpasfeHusi BUPTyalnbHOro npubopa puc.2.1, rge pacnosioxeHbl
yapasnsanwue afnemMeHmbl: KHOMKU yrpaeneHus, UHOuKkamopbl, rnons esoda OaHHbIX, a Takke
3KpaHbl Ana HabnaeHns 3a NpoLecCcoM N3MepeHUn n n3obpaxxeHns pesynbTaTos.

KHonku yrpaesneHus - KHOMKW, akTUBaLUMSA KOTOPbIX MPUBOANUT K BbIMNOMHEHUIO onpeaeneHHbIX
ornepauun nnn OencTeuUin N3MeEpPUTENbLHOW cUCTEMbI. Tak, kKHomnka «Bbixoay», obecneunBaeT BbIXOA
n3 nporpammbl. (34ecb M ganee «HaxaTb» — «aKTMBUMPOBATb» 3MEMEHT YMNpaBfeHus O3Ha4vaeT
BbINOMHUTL CneayloLmne onepaumm - NoABECTM KypCop MbILM B NOfe 3feMeHTa U LWENKHYTb NeBoWn
KnaBuLIEen MbILLN).

WHOukamop - 3neMeHT YMpaBreHus, XapakTepusyllnin ornpeaeneHHoe COCTOsIHue
N3MepUTENbHOWN CUCTEMBI, HaNpPUMep TeKyLlee KONMYECTBO HaKOMMEeHWUNA.

[Mone esoda OaHHbIX - none, B KOTOPOe MOMb3oBaTeflb MOXET BHECTU YWUCIOBYI WK
TEKCTOBYIO MHpOPMaLUIO C KnaBmaTypbl.

Ynpaenswowue snemeHmbl 06bedeHbl B NONA MO NPUHALMEXHOCTU K Tuny 3agadv
ynpaBrieHnsa NpoLeccom namepeHus. Takmux nonemn HecKosnbko - puc.2.1.
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Puc. 2.1. lNons ynpaBneHnsa AByxKaHanbHOro aHanMsaTopa CUrHanos:
1 - none BbIGOpPa OKOHHBLIX BECOBbLIX (DYHKLINN;
2 - none ycTaHOBOK U3MepeHuia;
3 - none BbIboOpa pexMma N3MepeHui;
4 — none ynpasneHns akpaHamu;
5 — none cTrapToBoro Moayns;
6,7 — nons kanmbposku kaHanoe A n B;
8 - nons nsobpaxxeHns JaHHbIX U3MEPEHUIA.
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2.1. None OoKOHHbIX BECOBbIX (PyHKLUUIN

Ha pwuc. 2.2. NnokasaHbl BeCOBble OKOHHble (byHKLl,I/IVI OOCTynNHble NnoJfib3oBaTento rnpu

nposegeHnn I/I3MepeHVII7I.

DrHod Yy
B makman-appuc 7 |""'"

MpAroyronsHoe

HEHHHH 3
HEMMMHTE
b makran-+appuc
YUrouyHeHHEIM B akiaH
EnakrdaH
MNnockan eepwHa
B makrdan-+appuc 4
¥ B makmaH+appuc 7
|: AKCNOHEHTUMANEHDE

Puc.2.2. Habop BeCOBbIX OKOHHbIX OYHKLMNA.

MpsAMoyronbHOEe M 3KCMOHEHUManbHOE BECOBblIE OKHA, Kak NpaBumo, WCMOMb3ylTCa npu
aHanuse MMMyNbCHbIX NEPEXodHbIX XapakTepucTuk. NMpu CTaTUCTMYECKOM aHanu3e WCMNonb3yHT
NPSIMOYrofibHOe BECOBOE OKHO. OTO OKHO HEe BHOCUT WUCKaXEeHWA BO BPEMEHHYI0 peanusaumio
curHana.

OkHa XeHHuHra, XemmuHra, bnskmaHa-Xappuca, YTouHeHHbIn bBnekmaH, BbnekmaHa,
lNMnockas BepwwuHa, brnskmaHa-Xappuca 4eTBepToro U cefbMoro MopsakoB WMCMOMb3YHT MNpu
cnekTpanbHOM aHanunse Ha ocHoBe GbIcTporo npeobpasoBaHusa Pypbe (BINP) ans nopgasneHus

PE3KnX Bapwau,vu7| Ha Ha4YallbHOM N KOHEYHOM y4aCTKaX MCXOOHbIX BPE€MEHHbIX peanw3au,vu7| [1]

2.2. None ycTaHOBOK U3MEpPEHUN.

XapakTep pellaeMon N3MEpPUTENbLHOW 3afayun onpeaensieT n MeTod uamepeHun. Tak, ans
MOMyYEeHUS COCTOATENMbHbIX OLEHOK 3pProauMyecknx  CTauuoHapHbIX NpoLEeCCOB  LUMPOKO
ucnonb3yetcs CnekrpanbHoOe HaKonneHue.

MmnynbcHoe HarpyxeHne  obObekTa npu CrnekTpanbHbIX W3MEepeHusX OTKNuka paer
BO3MOXXHOCTb OLIEHUTb €ro COGCTBEHHbIE 4aCTOTHbIE XapaKTEPUCTUKM.

Harpyskn,  oGycnoBrneHHble  Hanmuumem  gucbanaHcoB  BpallalolMxXca  vacTen
npeobpasoBaTenen aHeprun, MoryT ObiTb KOPPEKTHO onpedeneHbl B YCNOBUAX 3HAYUTENbHbIX
MOCTOPOHHUX NMoMex MeTogoM CUHXPOHHOro HakonneHuUA BO BpeMeHwu. B kadecTtBe cTapTOBOro
CMHXpOMMMNYNbCa, B 3TOM Clyyae, OOCTAaTOYHO MCMOMb30BaTb WMMMyNbChbl gaTymMka 06OpPOTOB,

CBA3aHHOro C BasioMm - UCTOYHUKOM Harpy3oK.
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PacnpeqeneHMe MIHOBEHHbIX 3HaYeHUN Harpy3okK MOXeT ObITb nomny4eHo no pesyrbTatamMm
CTaTUCTUHECKOro aHanm3a wuccregyemoro curHana. D,J'IFl 9TOro none3Ho uMmMeTb TrnUcTorpamMmmbl
pacnpepeneHnsa MrHoBeHHbIX 3Ha4Y€eHUN - UCNONb30BaTb METOL, n3mepeHuna Pacnpep,enel-m;l.

Bbl60p OAHOINo M3 YyKa3aHHbIX MeTOo[0B I/13MepeHVIIZ obecneyunBaeT ynpaBnmou_l,lel

3MIEMEHT nonsa YcmaHosKu, nokasaHHbIN Ha puc 2.3.

YoTaHoERK
CrnexTp. HakonneHue | T’-'

¥ CrnekTtp. HakonneHue
CHHPOH, Hak.ONAEHKE
FacnpeneneHua

Har.onneHmii ﬂ 3

Lin |-| 1132 ™ Ewxp

Puc.2.3. 3nemeHT ynpaeneHus Bbibopom meToda namepeHun: «CnektpanbHoe
HakonneHuey; « CUHXpOHHOE HakonneHuey; «PacnpegenexHuns».

Bbibop oaHOro M3 ykasaHHbIX METOAO0B M3MEPEHUI onpenensieT U BO3MOXHOCTb Bblbopa
COMYTCTBYIOLLMX YNPABMSOLLMX NapamMeTPOB MOSisi, KOTOPbIe CBA3aHbl C OCHOBHbIM AUHAMUYECKU.

Ha pwuc. 2.4 nokasaHbl ynpasnawowme anemMmeHTbl ana Bbl60pa napameTpoB, CONyTCTBYHOLWNX
meTtoay CneKTpaanoe HaKonneHue.

a0000 |
40000

20000 LEnenTp. HakonneHme |"-E
Cw 12800 :
10000 i Monoca, M ﬂ 100007
B400
S000
3200
2500
1600
200
400
200 4
100
50
25
Puc.2.4. OnemeHTbl ynipaBneHus nons YCcraHoBku, obecneymBatoLLme BbI6op:

1 — nonocbl aHanuaa, u;

2 — NPOLEHT NePEKpbITUSA AaHHbIX;

3 — uncna HakonneHun MoxeT BbITb BbibpaHo B npegenax 1 — 131072;
4 — Tna HakonneHus Lin - nuHenHoe; EXp — aKcnoHeHumaneHoe;

5 - nHAMKaTop TEKYyLLEero YMcna HakonIeHun.

HoTaHoBEK

[MNepekpeTHe g 0% 2

HakonneHuii § 3

Lin = [ 1132 "~ Exp
r 5 1

CnenyeT YTOMHUTb, YTO MPOLEHT MEPEKPLITUA AaHHbLIX 3TO NPOLIEHT OT pa3mepa B,
3agaBaeMoro B rnose JkpaH.
Ynpaensiiowme anemMeHTbl  Ans Bblbopa  napameTpoB,  COMYTCTBYWOLWMX  MeTody

CMHXpOHHoe HaKonmneHune nokasaHbl Ha pMCZS
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YeoTaHoBE W

CHHEpOH. HaKOMAEHME | "’II

Monaoca, M, ﬂ 10000

HakonneHui ﬂ 3

5 Lr = [ 1132 m Exp 3
4

Puc.2.5. nemeHTbl ynipaBneHus nons YcraHoBku, obecnevmsatoLLme BbI6op:
1 — nonocbl aHanuaa, u;
2 — yncna HakonmeHun MoXeT ObITh BbiIbpaHo B npegenax 1 — 131072;
3,5 — Tvn HakonneHus Lin - nuHenHbIN; EXp — 9KCNOHeHUnanbHbIN;

4 - MHOWKATOP TeKyLlero 4ymcna HaKOMNSEHWN.

Cnegyer oTMeTuTb, 4TO0 B MeTode CUHXPOHHOE HaKoMneHwe crraxmBaHue OaHHbIX
NPONCXOANT BO BPEMEHHOW 0OMnacTu, T.e. HakannMBalTCA MrHOBEHHbIE 3HA4YEeHUA Mo aHcambOnio
peanusauui, N3MepeHne Kaxaon U3 KOTOpbIX MPOUCXOAWUT MO BHELUHEMY CUHXpouMMMynbcy. B
MeToge CnekTpanbHOe HaKonfieHuMe CrnaxvBaHuWe OaHHbIX MPOUCXOAUT MO aHcambni, HO B
YacToTHoM obnacTtu.

Ha puc. 2.5a nokasaHbl Yynpaenswowume arnemMeHTbl Ans  Bblbopa napameTpos,
conyTcTBylOWwmnX metony PacnpepeneHums. HakonneHue B 3TOM MeToe M3MEPEHUI BbINOSTHAETCS
Nno NIMHEMHOMY 3aKOHy ANns Yucra nonagaHvi B (pUKCUpOBaHHbIE WHTepBarnbl pa3psiaoB

rMcTorpamm.

YeoTaHoBE W

Pacnpegenequa | "’II

lManoca, My ﬂ 10000

2 Uiz pazpAgos ﬁ 256

HakonneHui ﬂ 3

4 3

Puc.2.5a. 3nemeHTbl ynipaBneHuns nons YCcraHoBku, obecnevmBaioLlme BbIOOP:
1 — nonocbl aHanuaa, u;
2 — yncna paspsiioB rmctorpamMmm;
3 - yucna HakonneHuw,
4 - HOUKaTOP TEKYLLLEro Yncra HakomnmneHun.
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2.4. NMone BblOOpa pexnma U3MepeHuin 1 ynpaBneHne BHELWWHUMUN YCTPOMUCTBaMM

OneMeHTbl 9TOro nonsi — puc. 2.6, obecneynBaoT BbIGOP UCTOYHMKA AaHHbIX: M3MepeHue
unu dadn ucmoyHuK —(1), Homepa kaHanos, nogknio4aemMblx K Bxoaam “A” “B” ananusatopa —(4).

UHaunkaTopHble namnoykn “A”, “B” —(2) curHanuaumpyloT O neperpyske KaHanos B npolecce
nNpoBeAeHNs U3MEPEHUN.

WHTerpvpoBaHve wnu aunddepeHumMpoBaHMe CUrHanoB MepBUYHLIX nNpeobpasoBaTenen
obecne4ymBaloT anemMeHTbl ynpasneHus — (6).

OnemMeHTbl ynpaesneHns «BHewHee ycuneHue. A”, “BHewHee ycuneHue B’ — (3), pawT
BO3MOXHOCTb 3aHECTU B NaMsTb U y4eCTb KOIMPMPULIMEHTbI YCUNEHUA BHELLHEN annapaTypbl, ecnm
Takas annapaTypa Ucrnonb3yeTcs B npoLecce nposeaeHus namepeHun, sknoumnTs ICP nutanne ans
COOTBETCTBYIOLUMX NEPBUYHbIX MNpeobpasoBaTenen, a Takke obecneunBaloT ynpasreHve

yevnutenamm PLLU273803.

oI |L WzriepeH4eE | "ll
|—|r'13MEpEHHe |vi v [ zriepeHne 1 I
T__ IF IT W P A1 MCTOMHLE, T
g = g = [
3 AETOAAAMT WMA ! :d
4' W BHew, youneHHe & | ¥
| W Brew. youneHue B | :|

5

Pnc.2.6. 3nemeHTbl ynpaBnieHnst peXxnMmom N3MepeHuii:

1 — BbIBOp MCTOYHUKA JaHHbIX A4S aHanuaa;

2 — MHOMKaTopbl Neperpysku no kaHanam A n B;

3 — nepeknyaTenu naMepuTenbHbIX KaHanos;

4 — 3neMeHTbl ynpaBneHns BHELWHNUMKN yeunutensamu, (yennutensavn PLUI27383,
NCTOYHMKaMU NUTaHWSA AN nepBuYHbIX Npeobpasosatenen ¢ ICP nutaHnem
- N0 cneL 3akasy);

5 — agonTaumsa CUCTEMbI K YPOBHSAIM U3MEPSIEMbIX CUrHANOB B aBTOMAaTUYECKOM
pexume;

6 — TMn NnpeobpasoBaHus BpeMeHHoON peanu3aummn: dd — gBoliHoe
anddepeHumpoBanue; d - andpdepeHunpoBaHme; --- 6e3 NnpeobpasoBaHus;
| - nHTerpnpoBaHue; Il — oBONHOE MHTErpMpPOBaHME.

[ns cMeHbl HOMEPOB KaHanoB NOAKMIOYEHHbIX K BXOAaM aHanuaaTtopa «A» unm «Bx»
[OCTaTOYHO aKTMBMPOBATb NIEBOW KMaBULLEWA MbIlM 3NeMeHT ynpaeneHns (3) cooTBETCTBYHOLLENO
KaHana v MaHunynupys cTpenkamu «BBepX» UMK «BHU3» KnasuaTypbl BbiOpaTbh Tpebyembit HoMep
kaHana. Mpu aTom cneayeT obpaTuTb BHUMaHWe Ha COCTosiHMe KaHamna. Ecnv Homep kaHana
«YTOMMEH» MO OTHOLUEHMIO K MaHenu - KaHan MOAKMIYEH, ecnu BbICTynaeT Hag MaHemnbl —
OTKIMIOYEH.

AKTMBaUMs  Knaeuwmn  «ABToagantauusi»  obecrieyut  aBTOMaTUdeckuit  BblGop

KO3(hDOULIMEHTOB YCUIEHNS MO KaHamnam, Npyu 3TOM UBEeT KHOMKU «ABToaganTauusi» uameHutcs. Mo
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OKOH4YaHMM Mpolecca ajantaunm UBeT KHOMKW BOCCTAaHOBUTCH, a cUCTeMa nepernjer B pexunm
N3MePEHUN.

Ons yyeTa koadhdpULmeHTa yecuneHus BHeLLHen annapaTypbl 4OCTaTOMHO BHECTU B
none (4), COOTBETCTBYIOLLEro KaHana, 3HadyeHue aToro koaduuneHta. Hanpumep, 2.5 no kaHany

«A» 1 1 no kanany «B» — puc.2.7.

Pestiara

| M atEpEHHE |"'II
Ao [ |
&5 = g |,

| ABTOA1AMTaUMA |I

| 25 Erew. ycunetue A

I 1.00  BHew. ycuneHwe B

Puc.2.7. 3aHeceHune B onepaTUBHYIO NaMsTb KOI(PMOULNEHTOB YCUMNEHUSA BHELLHEN
annapaTypbl U3MepUTENbHbIX KaHaNoB «A» 1 «By.

Ona skntoveHnsa ICP  nuTaHus namepuTenbHOro KaHana AOCTaToOYHO B MoONie ynpaBneHus
BrewHee ycuneHue, COOTBETCTBYHOLLEIO kaHarna, HabpaTb ¢ knaBuaTypbl abbpesuatypy “ICP”, npu
atom nogkntountca ®BY. Hannuue ICP nuTaHus kaHana GnokMpyeT BO3MOXHOCTb OTKIHOYEHMS
®BY kaHana.

MNpwn BHeceHun B none BHewHee ycuneHue kaHana nwboro yucna unu abbpesuatypbl
«PLW», 4yTO cooTBEeTCTBYeT BbI3OBY MNaHenu ynpasneHus ycunutenem 3apsga PL27383, ICP
nuTaHve 6yaeT OTKMYEHO.

Ha puc.2.8 ICP nutaHve nogaHo no Bxody aHanusaTtopa «Ax» Ha kaHan ¢ HomepoM «0», a
no Bxody aHanusartopa «B» Ana kaHana ¢ Homepom «1» Bbl3BaHa NaHernb yrnpasBreHus ycunmTens
3apsiga PLLU27383.

Ha naHenu ynpaBneHus ycunurtenem 3apsaa pacrosioXeHbl anemMeHTbl, obecneynsarome
BO3MOXHOCTb Bblbopa GunbTpoB BepxHUX (PBY) n HwxHux (PHY) yvacTtoT, KoadhdpuumeHTa
nepegayn (Kn) no sagaHHOMy KaHary, B 4aCTHOCTM NO KaHary ¢ HOMepoM «1».

Kpome Toro, naHenb ynpaenenus PLLU27383 nmeeT kHONKy « ABTONOACTPOMKA», akTMBaLUsS KOTOPOW
obecneuvT agantauuio N3MepuUTerbHbIX KaHanoB CUCTEMbI K YPOBHAM U3MepsieMbIX CUrHanos, npu
9TOM LBET KHOMKM nameHnTcs. Mo OkoH4YaHuKM npouecca agantauun LBeT KHOMKN BOCCTAHOBUTCS, a

cuctema nepengeT B pexnum namepeHni.
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E3 Ycunurens zapapa "PII2¥383"

#3fT kg 010 sy Ffinory  eHu FTooodn | [ o ]

| AETONOLCTROENE.S ‘

Pestiir

| M zrdepeHme |“"
0 JAC |-

B, 1 [aC |-
Puc.2.8. BkntoueHue ICP nuTaHus nepBuYHbIX NPUEMHUKOB U BbI3OB
OMNOSMHWTENBHOW NaHeNu yrnpasneHns ycunurenem 3apsaga
I ICF  BHew. ycuneHme & A ynp y pHA

PLL27383.
I pw  Brew. ycuneHke B

2.4. None ynpaBneHnsa aKkpaHaMmu

B atom none pacnonoxeHbl ynpaBnAwwWKne 3rIeMEHThHI, obecneuunBatoLLne CMeHy cbopmaTa

9KpaHoB.  AkTuBauusa anemeHTa «1&2» Bbi3oBEeT u300paxeHne ABYX QYHKUMA BblOpaHHbIX

noJib3oBaTeENIEM Ha BEPXHEM N HNXKHEM 3KpaHax — puc 2.9.

k3 eykkaHanbHWA aHAAMSATOP CMrHANOE =] k3
Drro ¥:| Ea Autocarrelation_s Mag ™  ain ™
mn -
| pAMOYronEHoE | ‘ -
HeTaHoEkRK
| Cnekrp. Hakonnexue |"{ 0.75-
Manoca, My ﬂ 12800 EI
MepekpBmHE ﬁ 1k 0.50-
HakonneHut ﬁ 3 L
_ 0.25- o
Lin = I HE W Exp Zm
Fomm 0.00- . ; : .WW“WWM‘.‘“"“'—‘T' .. :
— 625 -4E.9 =313 156 0.0 15.6 3.2 468 b f
| W zrepeHue | “'{ S| Time
A 0 - g k=2517 = 143153 me., V= 0037 En Sa=aA031e-01, ITa
I_ ,_ 1 e [ k=25 2= 20000y, ¥= 116991 0F wh=T028e+H0, B
@ = g X e
= (LR : 1200 Scale | 100 Spectrur_B W [T
| AETOALAMTAUMA ‘

I 25  Brew. ycuneHue &

I 1.00  BHew. ycuneHwe B 95.0-

=]

il 53 | 2
Paemep BN 3] 1600 LI
45.0- N

Ctop aaHHER I
HenpepkigHei |Vi 200-,

GEmire |v]- 00 16k CED 48k B4k 80k 36k 12k He |Band

Sanepskad=:E 0.000mc leHeparop kOB PEY, My PHY My
' | Wyenonoce | 3] 5000 2] 20000 2] 50000

Kl ey 2[Ma  LoEa 22005 wB/En 3fBgseerz ||K2318  pen B LoEa 1005 wBsEa 2fB53E2

Purc.2.9. OnemeHTbl ynpasneHusi nonst JkpaH. BbiGop AByX aKpaHOB AN U306paKeHUs
pe3ynbTaToB 3MEPEHWI.
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AKTUBaUMA aneMeHTa «2» wunn «1» 3TOro nons npveBegeT K M3obpakeHuio OOHOW K3
PYHKUMIA nokasaHHbIX Ha puc 2.9. Tak, npu HaxaTon KHonke 2 OyaeT BuAHA B YBENIMYEHHOM
mMacwtabe Tonbko BblbpaHHaa Ans usobpaxeHus yHKuMs no  kaHany «B» - puc.2.10, a npu

Ha)KaToW NepBOI KHOMKe TONbKO BbiOpaHHas Ans n3obpaxeHns pyHKUMS No KaHany «A»

k3 NeyxkaHanbHHIA aHANM3ATOP CHrHANOB M=1E3
Dkho Y: | af Max = 1200 Scale [ 100 Spectrum_B ¥ b ain »

| MpAraoyronsHoe |"|

120.0-

YeoTaHoEkM

| CrekTp. HakonneHue |"'
Monoca, Mo ﬂ 12800
Mepekpbmye ﬁ 0

i

HakonaeHuii ﬂ 3 el

Lin |_| 332w Exp

Peeiir

| MatiepeHHe |"'
A0 - g | o
B 3 [— How

| ABTOaLAMNT AUMA '

I 25 BHew. ycuneHue &

I 1.00  BHew. ycHieHWe B 45.0-

SN (3] T

Paztaen B ﬁ 1600

L mEE

2l

CAop gaHHE: o
HenpepeiEHsi |V' . U.IU 1.||3 k. 3.2|2 k 4.RI3 k Ei.=|1 k 8.0k El.EIi k. 1‘|.I2 k le. Band

Cenfioaneit | ] Erapr | k= 25; %= 200.00,T, V= 116.991,1F Sh="7.08%e+00, B

-

Jagepwrka d=+B 0.000,mMc

ﬂ leHepaTop CkO..B PEY.My PHY Iy
Wymesnonose  w| 3] 5000 [ 20000 2 5000.0

- d
Favand  poy 4 Na Lo Ea 220065 wBs/Eq 2fesmeeez |Ba@nB g, TET Lopa JT00ES wBsEa fEsEEez

I

Puc.2.10. U3obpaxeHune ogHoM n3 oyHKLMIA, NOKa3aHHbIX Ha puc 2.9 — pesynbTaT akTuBauum
KHOMKM 2 Nons ynpasneHns JKpaH.

B oaTom none pacnonoxeH anemeHT, obecneumBatowmn BblIGop pasmepa bBl1d.
Monb3oBaTento QOCTYNHbI crieayowme BapuaHTel pasmepa 100, 200, 400, 800, 1600, 3200, 6400,
yto obecneunBaeT COOTBETCTBYyKOLlee 3TUM uUudpamMm paspeleHrne npu  CnekTparbHOM
npeactaBneHMn AaHHbiX. [lpn n3obpakeHun QyHKUUMA BO BPEMEHHON 06nacTu ykasaHHbIM
undpam cooTBeTCTBYHOT OTpe3ku BpemeHn AT =dt* N, rge dt — war kBaHToBaHus, N = 256, 512,
1024, 2048, 4096, 8192, 16384 — pa3amep 6Groka NCXoaHbIX AaHHbIX AM9 aHanmaa.

B none 3kpaH, cnpaBa OT anemeHTa Bbibopa pasmepa BI1P, ona HeKoTopbIX PEXNMOB
M3MEPEHUN MOXET MNOABUTHLCA BOCKNUUATENbHbIN 3HaK - «!», puc. 2.10a. ITOT 3HaA4OK
npeaynpexgaeT O TOM, YTO MPOLECC U3MEPEHUN He HeMpepbIiBHbIA, @ NPOXoauT C Npornyckamu

[JaHHbIX.



3A0 “Pyanes-1llunsie” 15

2 1 |2 ) ol

Pazraep BMF ﬁ 200 1

Puc.2.10a. inntoctpauus pexnma paboTbl aHanuaatopa, Npu KOTOPOM NMPOUCXOAUT MPOMNyCK
BXOOHbIX JaHHbIX, O YeM CBMAETENbCTBYET HanNnume 3Hadvka «!».

2.5. CtapTtoBbi MOAynb

CrapToBbIt MOAYSb BKMOYaeT B cebs Habop anemMeHTOoB ynpaBneHus No3BONALLMX
dopmMMpoBaTh LUMPOKNIA HAOOP PEXMMOB 3anycka UaMepeHun — puc.2.11.

Chop gaHHE: :

| HenpepeieHer: | it I

7 |CEofiogHeE |Tl- 3

T
Janepkka A=xB 0000, Mo
[=]
4

Puc.2.11. 3nemeHTbl ynipaBneHnst CTapToOBOro Mogynsi:
1 — anemeHT, 3agaoLwmn xapaktep cbopa gaHHbIX U3 Habopa:
HenpepsbiBHbIR; 10 ycriosuto;
2 — anemeHT, 3ajaloLLmi YCnoBus ctapta ua Habopa:
cBobOAHbIN; BHEWHWUIA TTJ1; TpurrepHbin;
3 — 9aneMeHT, 3anycKaroLLnin 1 OCTaHaBMMBaOLLNA U3MEPEHUS;
4 - anemeHT, OPMUPYIOLLMI 3a0epXKKYy MEXay KaHanamu.

OneMeHTbl CTapTOBOrO MOAYNsS CBsi3aHbl AMHamudeckn. Tak, BbIOboOp pexuma -
HenpepbigHbili cOop paHHbIX — puc.2.12a paeT BO3MOXHOCTb BbliOpaTb CB0600HbILI — nnu
TpuezepHbIl CTapT. Crapt TpuezepHbili npeanonaraet 3anyck [lo ypoeHH OQAHOro U3
N3MEpPUTESNbHbIX KaHaroB, Npu 3TOM BCMSIbIBAET AOMNONHUTENbHAS NaHeNb — YecmaHo8Ku mpuzazaepa
— puc.2,126, rae MOXHO BblOpaTb HOMEp 3anycKalolero kaHana, ypoBeHb 3anycka, B eguHuLax
N3MepSeMON BENUYUHBI, 3arnyCKaloLUi CKIMNOH cuUrHana v npegbictoputo. Npun 3TOM KkaHan 3anycka
B none Pexwum 6yaet oTMeYeH KpacHbIM LIBETOM.

a) CAop 0aHHEL
HenpepkIEHEIA |""I
T pUrrepHeI V{
CE0SOaHBIN
¥ T pHrrepHEIA 000,
-
I
0)
E3 YcraHoBKM TpHITEpa

Ypogene, B[-10.00; +10.007; g 0.500 [MpEgEICTORKA, OTCYETEI ﬁ 0

Puc. 2.12. dopmupoBaHue pexuma HenpepbIBHOro cbopa npu ctapTe No Tpurrepy kaHana c
Homepom O u no bpoHTY curHana npu 3anyckatowiem yposHe 0,5 BonbTa.

Plipwid GO
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YnpaBnssa 3agepXKkon MOXHO obecrneuvnTb OTCTaBaHWe KaHamna «A» OoT kaHana «Bx», wnn
kaHana «B» oT kaHana «A», a TaK € CUHXPOHHbIA COOp AaHHbIX.
Perynatop 3agepxku (4), puc.2.11, akTMBMpyeTCcs JNIEBOM KHOMKOW MbiWwK. YnpasreHune

KnaBuLaMn CTpPenku KnaBmaTtypbl, a anemeHTbl "-","+" - neBOM KHOMKOW MbIWM W KNaBULLEN
“Enter” knaBuaTtypbl. ONEMEHTbI YNpaBNeHnsa 3a0epXXKOW WUMEHT OUCKPETHbIN Liar peryrmpoBKy,
paBHbI NpuBeaeHHOMY Lary kBaHToBaHusa AU dr = 0.390625/fc, roe fc - nonoca nponyckaHus,

a anemMeHTbl ynpaeneHusa "-","+" - 6onee KpynHbIN War, paBHbIn 512* df .

Mcnonb3oBaHMe TOro0 UMM MHOTO pexmma 3anycka uamMepeHun onpegensietcs BbiGopom
NMoCTaBfieHHONW W3MepPUTENbHOM 3adayn W BbIOpaHHbIM  METOAOM K3MepeHun. Tak, npu
ncnonb3oBaHnn metoga CnekTpanbHOro HaKOMMeHUA MoryT ObiTb MOMNE3Hbl Creaywme pexumsbl
3anycka usmepeHun:

1. C6op paHHbix HenpepsbieHbill. CTapT C80600HbIl — 06paboTka cTaunmoHapHbIX
9ProAnyecKmnx CUrHanos.

2. C6op paHHbIx HenpepbigHbil. CtapT TpuzzepHsbil. [10 ypo8HK 0OHOro 13
KaHanoB — aHanorm4yHo npeablaywemMy nNyHKTY, HO Npy 3a4aHHOM
Ha4yanbHOM YpOBHE CUrHana.

3. C6op paHHbix [To ycnosuw. Ctapt BHewHul TTJ/l — obpaboTka curHanos
pa3BUTME KOTOPbIX CUHXPOHHO C HEKOTOPbIM COBLITUEM, HANPUMEP, MMMYSIbCaMu
AaTynka o6opoTOoB poTOpa.

4. Co6op pgaHHbIx o Ycnosuto. CtapTt TpuzzepHsll. 1o ypo8HKO 0QHOMO 13
KaHanoB — aHanorm4Ho npeablayLemMy nyHKTy.

5. C6op gaHHbIx Mo ycnosuro. CtapT TpuzzepHsil. 10 ypo8HK OQHOro U3
KaHanoB c npeabicTopuen — obpaboTka curHana, ABnsioLEroca peakumnem
nccnegyemomn konebaTenbHON CUCTEMbI HA UMMYNIbCHOE BO3AENCTBUE.

Mpwn ncnonb3oBaHnMM Metoaa CUHXPOHHOFO HaKOMMeHUsi MoryT ObiTb NOMesHb
crefytoLme pexumbl 3anycka usMepeHuii:

1. C6op paHHbIXx 1o ycnoeur. Ctapt Brewrul TTJ/l — obpaboTka curHanos
pa3BUTNE KOTOPbIX CUHXPOHHO C HEKOTOPbIM COBbITMEM, HANPUMeEP UMMNYybCamMK
Aatyvka obopoToB poTopa.

2. C6op paHHbIX Mo ycnosuto. CtapT TpuaeepHnbil. 1o ypo8HO OAHOro U3
KaHanoB — aHanornyHo npegpiayLemy nyHKTy.

3. Co6op gaHHbIx Mo ycnosuro. CtapT TpuzzepHsil. [10 ypo8HK 0OHOro U3
KaHanoB C npegpicTopuen — o6padoTka curHana, siBfsioLerocsi peakumen
nccnegyemon konebaTenbHON CUCTEMbI HA UMMYNbCHOE BO3AENCTBUE.

[na crtatuctuyeckon obpaboTkm AaHHbIX MOMYT ObiTb NOME3HbI BCE BO3MOXHbBIE PEXUMbI
3anycka n3amepeHuii:

C6op gaHHbIx HenpepbigHbitl. CtapT C80600HbI.

C6op gaHHbIx HenpepbigHbil. CtapT TpuaeepHsbill. 1o yposH}o.

C6op gaHHbIx o ycriosuro. Ctapt BHewHud TT/I.

C6op paHHbIX 1o ycrosuto. CtapT TpuaeepHsbil. 1o yposuiHo.

C6op pgaHHbIx 1o ycnosuro. CtapT TpuezepHbil. Ecriu cuzHan ebiuie yposHsi.
C6op gaHHbIx o ycriosuro. CtapT TpuaeepHbil. Ecriu cugHasm HUXe YpOBHS.
C6op gaHHbIx o ycriosuro. CtapT TpueszepHsil. Ecriu cugHan eHympu peauoHa.
C6op paHHbIx Mo ycnosuro. CtapT TpuezepHsbil. BepxHul aucmepesuc.

C6op pgaHHbIx o ycnosuro. CtapT TpuezepHbil. HuxHUlU aucmepesuc

©CoOoNoORrWN =~
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Ha p|/|0213 nponnmioCcTpupoBaHbl BapuaHTbl TOUTTEPHbLIX CTApTOB CTAPTOBOro MOoAyIA.

Tpurrep Tpurrep

6 a

v2 - —
BT e \T

TR TN - L

[ ] [ I I R
Tpurrep Tpurrep

B
| ' [ L
v2 ‘t»l — |
|
\[ | /|
1 ' .
Y ] ;T
S I RN I N B [ L
Tpurrep

Puc.2.13. BapmaHTbl cTapTOB Mo TpUrrepy:
a— cOop AaHHbIX, ECNW CUTHamM HUXe 3aaHHOro YPOBHS V;
6 - cbop JaHHbIX, eCrN CUrHan Bbille 3a4aHHOTO YPOBHSA V;
B - COOp AaHHbIX, €CNY CUrHan BHyTpW pernoHa v1 — v2;
r — 0TpaboTKa BEPXHErO NMCTEpe3nCa;
4 - oTpaboTKa HMWXKHErO rMcTepesuca.
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2.6. Monsa nso6paxeHns pe3ynbTaTOB U3MEPEHUN U Nepefayun faHHbIX.

Ha puc. 2.14. nokasaHbl ABa WOEHTUYHbLIX Mons, obecneynBalolMX BbIOOP M3MeEpPSEMbIX
PYHKUNIA, PEXMMOB X N300paxeHnsa u nepegadn pesynbTaToB U3MEPEHUIN APYIMM NMPUMNOXKEHUAM.
3TN nona cocToAT M3 rpadnvecknx MONen-skpaHoB, rAe HenoCcpeacTBEHHO WM3obpaxatloTcs
pesynbTaTbl MaMepeHun. Habop ynpaBndAloLMX 3MEMEHTOB AaeT BO3MOXHOCTb MNOSb30BaTenNto
onepaTMBHO BMELUMBATBCA B MPOLIECC U3MEPEHUs N NpeacTtaBreHuss pesynbTaToB. ONEMEHThI

ynpaBneHua CcBA3aHbl MeXay cobor AnHaAMN4ecKu.

Y:| naf [ o Maw 5 90.2 Scalel | 120 Spectim_& W M ain ¥
a0.2-

E0.2-

TlTone 1 EI
30.2-

L
0z2- I J
' '.-r-,-'ltmw"w'l WWWWWWMM
-29.8-, — . . | | i | |
0.0 16k 32k 18k B4k a0k 96k 112k Hz. [Band
k=34 = 425 00, V= 95 887 0B Sa=328le-01, B
5o [~ k=34 =425 00 ', V= 5793, 0F Sh=0837e-02, B
Y:| aE = LN : ¥3.7  Scale 120 Spectium_B b ain
a7~

51.8-
=]

Ilone 2
24.0-

L
-3.9- l - |
N7 pointrt
Ty 1 1 1 1 1 1 1 1
0.0 1Ek 22k 48k 4k B0k 9Ek 1.2k Hz | Band

Puc. 2.14. MNonga npeacTasnenns pesynbTaToB N3MepeHni.

Tak, BbI3oB nobon u3 npegnaraembix oyHKUMM, puc. 2.15, dopmmpyeT Habop BO3MOXHbIX
pPeXnMoB npeactaBneHnss BbIbpaHHOM yHKUMM - MacwTabbl N0 ocam abcumce u opauHat un ee
paclmpeHnsi, ecnn yHKUMS KOMMMeKcHas. Ha BTOpOM none nokasaH pexuM npeactaBneHuns
aBTOKOPPENSAUMOHHON (PYHKLMN - 3TO KOMMMEKCHas (PyHKUMSA, NO3TOMY ANS Hee B ynpasnstolem
«none 2» npegycMoTpeHa AOMoSfHUTENbHas BO3MOXHOCTb MpeacTaBNeHUss -  pacluMpeHust
dyHKunKn. K HUM oTHocaTtcs: Real Part — peanbHas 4acTtb;, Image Part — mHUMasa 4dactb; Mag. -

moaynb; Phase - pasa; Nyquist Plot - pnarpama Haiikesucta; Nichols Plot — gpnarpamma Hukonbca.
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Puc. 2.15. SnemeHTbl ynpaeneHus nsobpaxeHuem pesynbTaToB N3MepeHui:

1 — eavHULbl N3MEepPEeHNss aBTOCMNEKTPA, OCb OPANHAT;

2 — BbIOOp MacwTaba npeacrasneHnsa aBTocnekTpa B Ab;

3 — Habop hyHKUMIA OOCTYNHbBIX AN NPeACTaBneHns Ha 3KkpaHe Ang Mmetoaa
CneKTpanbHOro HakonneHus;

4 — cnepgswme Kypcopsbl Ans dyHkumn Spectrum. Main — Kypcop TeKyLUMX 3HaYeHNIA.
Harm — ykasaTtenb rapMoHUK;

5 — eAnHULBI M3MepeHMs aBTOCMNEKTPA, OCb abCLMCC;

6 — Habop paclumMpeHnit ons KomnnekcHon pyHkumm Autocorrelation.

7 — OCHOBHOW KypcCop;

8 — nBa BcnomMoraTernbHbIX Kypcopa.

KaxxgoMy sKkpaHy npuHagnexat Tpu Kypcopa - OAWH OCHOBHOMW - KOPOTKUW KPecT u ABa
BCMOMOraTeribHbIX - AfIMHHbIE 6enble KpecTbl. OCHOBHOW KypCOp, B aKTUBHOM COCTOSIHUM, Mocne
Lenyka No HeMy NeBOW KnaBulien Mbiwn, obecneynBaeT CrnexeHue 3a TeKyLWUMW 3HAYEeHUsIMU
NPeACTaBrieHHOM Ha 3KpaHe (PyHKUMKU. OTU 3HAYEeHUs NO Mepe OBWMXKEHUS Kypcopa UHAULMPYTCS
B nonsx uHAMkaumm akpaHa (1), puc.2.16. ([NepemelleHne akTMBHOrMO Kypcopa no rpaduky
n3obpaxxeHHOW yHKUMM obecnednBaeTCa KnaBuMaTypol: CTpenka «->» - OBWXKEHWEe Hanpaso;
cTpenka «<-» - [OBWXeHue Haneso; «Shifty +  ogHa u3 CTpenok ObICTpoe AOBWXKEHME).
BcnomoratenbHble Kypcopbl Mocne Ux nocrnegosaTeNbHON akTMBauum v
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i
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2
Y: ab N : 1204 Scale |Auto Spectium_d v Harm ™
120.4- . 5 4 4 4
a32.8- Save
45 2 - Buffer E
|
TB- =
| 3
'SD.D_ 1 1
.o 258k B0k 7. 1EIEIk 'IEEk 'IEEIk 1?"5k z  Band
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Puc. 2.16. Pacwinpenue Nyquist Plot komnnekcHon doyHkuumn Autocorrelation_A B pexume Zoom:

1-  mons nHAuKaumm OCHOBHbIX KYpCOPOB, rAe K — HOMep TeKyLLel TOYKM U ee KOOPANHATbI;

2-  nonsg uHavKauum OencTBYIOWNX 3HAYEHNA N3MepPAEMbIX BEMUYUH NO KaHanam «A» n «By;

3- uvHaukaTopbl cocTosiHMa Zoom (Jlyna);

4- BknoyeH ykasaTternb rapMOHUK;

5- wuHTerpvpoBaHume B 4YacTOTHOW obmacTu: jw — UWHTerpupoBaHue; jw’2 —gBonHoe

WHTErpMpOBaHNE;

Save —ynpaBneHune 3an1cbio B harn 3HadeHnin QyHKUUN, N306paxxeHHoM Ha
COOTBETCTBYIOLLEM 3KPaHE;

Buffer — ynpaBneHue nepeaadyen rpacumyeckon nHdpopmaumm B CUCTEMHbIN Oydep 0OmeHa;;

Color — BbIGOp LBeETa NPEACTaBNEHNSA pe3ynbTaToB U3MEPEHWIA.

nepemMeLleHn OAHOro - B NEeBbl BEPXHUW, @ BTOPOrO B HWXHWWA MpaBbli YIIibl MOMs y4yacTka
3KpaHa, KOTopoe ernaTerbHO YBENNYUTb, ONpedensaioT KoopanHaTel 3TOro Mnons.

AKTMBaLMA yBenu4MBaemoro nons OANHapHbLIM LENYKOM NpaBou KraBuLLn MbllUW NPUBOANT
K «pacTarmBaHunio» BbIBpaHHOro yyacTka aKkpaHa Ha BeCb 3KpaH. Bo3BpaT kK 06bIMHOMY pa3peLueHuio
9KpaHa obecneymBaeTCs ABOWHLIM LUENYKOM NPaBOM KraBWLIM MbIlWM B rorie akpaHa. Pexum
yBenuyeHHoro macwtaba noboro akpaHa nonen ynpasneHns CONPOBOXAAETCA U3MEHEHNEM LBeTa
NHOWKATOPOB «Z0ooMm» Ha LBeT rpadmka n3obpaxeHHon Ha akpaHe yHKunn — puc.2.16.

Kpome TOro, akpaHbl CHabxeHbl ykasaTtensaMu rapMoHuK - «Harmy. Haxatvne 37O KHOMKK
NPy akTMBHOM OCHOBHOM Kypcope MpuBOAWUT K MOCTPOEHUIO Ha rpaduke BepTUKarbHbIX JIMHWUA,
COOTBETCTBYIOLNX BTOPOW, TPeTberh W T.[4. FapMOHWKaM MO OTHOLUEHUIO K KoopauHate «X»
pacnonoXeHnss OCHOBHOrO Kypcopa (Ans yHKUMA nNpeAcTaBneHHbIX B YacTOTHOM obnactu) — puc.
2.16.
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Mpn pabote c OByMsi 3KpaHamm MOXeT ObITb nonesHa kHomnka “Sc” obecneuvnBatoulas
CUHXPOHHOE NnepeMeLLeHne OCHOBHbIX KypCcopog 06enx aKpaHOB, eCrin 3KpaHbl UMEKT OQUHAKOBbIE
MacLTabbl NnpeacTaBneHns pesynbTaToB Mo OCAM «X».

KHonka «Save» npegHasHadeHa And 3anucy B dann u3obpakeHHOW Ha 3KpaHe dyHKLUW.
dopmaT 3anuMcm obecnevMBaeT BO3MOXHOCTb BTOPMYHOM 06paboTKM  OaHHbIX CpeacTBamu
npunoxexnmn Windows , Hanpumep, Microsoft Excel.

Kaxxgomy akpaHy npuHagnexat kHonku «Buffer» n «Color».

AkTnBaums kHomku «Buffer» 3aHocut B Oydep obmeHa rpadmk m300paXkeHHbId Ha
COOTBETCTBYIOLLIEM 3KpaHe, nocrne 4ero 3Ta WHGOpMaLMs CTaHOBUTCHA LOCTYNHOW APYrnm
npunoxeHuam, Hanpumep “Microsoft Word”.

AkTMBauus kHonku “Color’ nsMeHuUT UBeT n3obpakaeMol Ha akpaHe OYHKUMM U LBET TEKCTa
B NONSAX UHANKALMMN.

Mpn aHanu3e peakumm CUCTEMbI Ha WMNYNbCHOE BO3AEWCTBME OblBaeT MONe3Ho
NCNONb30BaTb CrMaXMBaHWE OrPaHMYEHHOro yyYacTka BPEMEHHOro curHarna npsiMoyrofleHOW Wnm
9KCMOHEHUManbHOW BECOBbIMU (PyHKUMAMK. C 3TON Uenbio NpegyCMOTPEH 3f1eMEHT yrnpaBneHns -
1, puc.2.16a, KOTOpbIAN BKNHOYAET/OTKMAOYAET CrhaxunBaHMe BbIOPAHHOrO yyacTka BPEMEHHOro
curHana. Ha BepxHeM 3KkpaHe BpeMeHHas YHKUMS kaHana A, crinaxeHHash npsMoyroflbHOM
BECOBOM (PYHKLMEN, HA HUXKHEM 3KpaHe CMEKTP CriaKeHHOM BPEMEHHOW PYHKLMN.

Orro - | Bea Time_A Fieal Part »  Main ¥
| MpAroyroneHoe 2 100000.0-
YeTaHoE KM
| Crnekrp. HakonneHue |“'| 218563
Manoca, Mo ﬂ 12800 EI
Vet : 43n126-
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15568.9- !
m[ 1 e i w
[ n
=] -1 25?4-9_I 1 1 1 1 1 1 1 1
—_ 11 30 43 £ 87 106 125 14.4 e |1
| Hareperue |“'|
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: ﬂ Hranynscen VI g 6.000 £ gD.SSDDD ﬁ 200.00E+0
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Puc.2.16a. AnemeHT ynpaBneHus -1, obecneunBatoLLnii crinaxumBaHue BbIGpaHHOro yyacTka
BPEMEHHOro curHana BecoBOW (PyHKUMEN, B JAHHOM criyyae — NpsiMOYrofnbHON — 2.

| Mo ypoEHHD |V| Hinen unomeres Tl
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2.5.1. Pexum cpaBHeHUsA OAHHbIX

Mpn namepeHmn mopynsa u dasbl nepefaToydHbIX PYHKUMIA NpeayCcMOTPeHbl
AOMONHUTENbHBIE  BO3MOXHOCTM, oObecrneyMBaloWmne XpaHEeHMe U CPaBHEHME  YaCTOTHbIX
XapaKTepUCTUK. BTN BO3MOXHOCTU peann3oBaHbl C MOMOLLLI AOMNOMHUTESbHBIX YNPaBASOLLMX
3IEMEHTOB, KOTOPbIE NOKa3aHbl Ha puc.2.17.

Y En Freq Resp. H1 ™ tag. ™  Man™
1.006-
L ]
0.755- ﬂ
=]
0.503-
|
0252- 7In
0.000-, 1 1 1 1 1 1 1 1
1] 2500 A000 Fh00 10000 12500 15000 17500 20000 [Band
: k= 1573, E:= 0029 Bem.; ¥:= 0.011,Bemn.. Sa=1506e+H1, 2

Puc.2.17. JononHuteneHble ynpaenawLwwme aneMmeHTsl: “Ms” — B namsateb; “EQ” - cpaBHUTB;
1 - MHouKaTop M30b6paxaemMon pyHKUNN.
Pexum cpaBHeHus peanu3oBaH crnegylowmm obpasom. CHavana HeobxoaMmo 3aHEeCTU B
namaTb 0as3oByld yHKUMIO. [N 9TOro AOCTAaTOMHO HaxaTb YynpaBnswowmMi anemMeHT “Ms” n
3anycTuTb M3MepeHust KHonkon « CTapT». 1o oKoHYaHUK namepeHuin 6asosas yHKUUS GyaeT

3aHeceHa B NamsTb, O YeM CBUAETENbCTBYET M3MEHEHWe uBeTa KHONKM “Ms” Ha 3eneHbln -
puc 2.18.

Y:| lpag. Freq. Resp. H1 ™ Phaze ™  Main ™
180.0-
e
a0.0- E
=]
0o-'
-
-90.0- Frmi
'18D.D_| 1 1 1 1 1 1 1 1
0o 25k A0k 7ok 100k 125k 150k 175k Hz.  [Band
: k= 1573, 5= 0029 Bexr., ¥:= 0011 Bem.. Sa=1492:+11 ¢

Puc.2.18. basoBas pyHKUMs — ha3oBas HaCTOTHAsA XapaKTepucTMKa - 3aHeceHa B NaMsThb.

Ecnn aktmBmpoBaTb ynpasnswowun anemeHt ‘EqQ” — cpaBHeHue, TO npu nocnenyoLlimx
N3MEPEHUSIX, Ha COOTBETCTBYIOLLUEM 3KpaHe OygeTr um3obpaxartbcss —‘Equalized”. Ons mogyns
YAaCTOTHOW XapaKTEPUCTMKM 3TO YaCTHOE OT AeneHus 6a3oBOW (PYyHKUMM Ha COOTBETCTBYHOLLME
3Ha4yeHus1 BHOBb M3MEPEHHOW, a ANs 0a30BOM YaCTOTHOM XapaKTepUCTUKM PasHOCTb Mexay dasomn
6a30BoM PyHKUUKN U dha3oin BHOBb M3MepeHHon — puc 2.19.
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Pwnc.2.19. PasHocTb mexay chason 6a3oBon dyHKUMM 1 ha3on BHOBb n3mepeHHon — “Equalized”.

Mocneaytolas akTMeaumua mHaukatopa — (1) No3BONMT BbIBECTM Ha 3kpaH 6a3oByl YHKUMIO —

puc.2.20.
YKasaHHbIi pexuM CpaBHEHWUst yHKUMA MOXeT ObiTb nNpeacTaBneH aHanuTU4ecKku

KOMMMEKCHBLIM Bblpa)KeHem
AH, =H, /H,,

roe H,,,H, - 6a3oBas 1 TeKyLlast KOMMIEKCHble NepeaaToyHble YHKLUM

COOTBETCTBEHHO Ha K-OM YacToTe. BblpaxkeHus ons atux yHKUMIA AaHbl
B pasgene 4.

L |m|@m =1E

Puc.2.20. N3obpaxeHune 6a3oBoi hyHKLMKN B yBENNMYEHHOM MacluTabe nocne aktneauum
nHgukartopa (1).
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3. PeXxnmbl usmepeHum

3.1. KanubpoBka namepurtenbHbIX KaHanoB.

Ona  kannbpoBkM  U3MEpPUTENbHbIX  KaHanoB MpegycCMOTPEeHbl  NONSA  ynpaBreHus,
pacrnonoXeHHble B CaMOM HW3y MaHenu ynpasfeHus aHanmsatopa curHanos - puc.3.1. 3gecb
HaXO4ATCS aNeMeHTbl ynpasneHus, obecneynsatolme BbIGOp pasmepHocTu — “Best.”, noporoeoro
YPOBHSA m3aMmepsieMblX BenuunH — “Lo,EQ.”, a Takke nonsa BBoga YyBCTBUTENBHOCTU NEPBUYHOIO

npuemHuka — “mB/EQd.”.

Janepxrad=rB 0000 mMc

|

Eanand  gen 2B LoEa 5[ 100ES wbsEa ofT000Es | BaanB o gen TR Lofw S00ES mE/Ea 2[7.000E43
—— EBen

Ma 2 3

1

d

M2

mic

b

CE—

Pnc.3.1. SnemeHTbl ynpaBneHust nonst KannopoBku:
1 — BbIGOP pasMepHOCTM U3MEPSEMON BESNTUYMHDI;
2 — NOPOroBbLIN YPOBEHb U3MEPSEMON BENNYMHDI;
3 — YyBCTBMTENBHOCTb NEPBUYHOIO NPUEMHUKA.

Ecnn 4yBCTBUTENBHOCTM MNEPBUYHBLIX MPUEMHMKOB W3BECTHbI 3apaHee, TO  OOCTATOYHO
BBECTM 3TN 3HAYEHUs B 11019 88oda:; “mB/E0.”.

Mpn kanMbpoBKe kaHaINOB OT BHELLUHErNO UCTOYHMKA CUrHana — kanubparopa, Heobxoaumo B
none BBoAa AaHHbIX «Befly  BBECTM Pa3MEPHOCTM U3MEPSAEMbIX BEMUYMH, NMPU 3TOM B MOMSIX
“Lo,EQ.” nosiBMTCS MOPOroBbii YPOBEHb CUrHana, COOTBETCTBYHOLMIA BbIOpaHHON pasmepHOCTU (B
crny4ae Heob6xoaUMOCTM 3TOT YPOBEHb MOXHO U3MEHUTD).

Ecnu B coctaB NnepBMYHOrO M3MEPUTENBHOMO TpakTa BKOYEH U3MEPUTENbHbLIA YCUNUTEND,
TO ANS NPOBEAEHNS KOPPEKTHBIX U3MEPEHMI HEOOXOAMMO YUUTbIBATb €ro KOIMMULMEHT YCUNEHNS.
Ons atoro B none ‘BHewHee ycureHue” HeobxoauMmMo 3anucaTb 3HaveHue KoadhduumneHTa
YCUNEHNS] MEPBUYHbIX M3MEPUTENbHbIX TPaKTOB, COOTBETCTByKLWEro kaHana. Ecnm B
N3MEpPUTENbHOM Lenu KaHana BHELUHWE YCUNUTENW OTCYTCTBYET, TO KO3(P(UUMEHT yCcuneHms B
none “BHewHee ycuneHue” ponxeH bbiTb 3aHeceHa 1.

3anucas B yKasaHHble Nons HeobxoauMMble AaHHble, cnegyeT NOACOeANHUTL K MEPBUYHOMY
npMeMHuKy o6pasLoBbli UCTOYHUK, MNOAATb KanuMBpPOBaHHbIA CUrHam UM NPOBECTU WU3MepeHus,
Hanpumep aBTocnekTpa. [ns yero B O4HOM M3 nonen msobpakeHus HeobGxoanmo BbIOpaTb

namepsiemyto dyHkumio — “Spectrum_A”  unm “Spectrum_B” (puc. 3.10), B 3aBMCMMOCTM OT
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kannbpyemoro kaHana. B none “YcmaHosku”  BbliGpaTb 3KCMOHEHUManbHbIN “Exp.” pexum
HaKOMMEHNs1 OaHHbIX U HaxaTb KHOMKy «Cmapm» B none “C6op dOaHHbIX”, OCHOBHOW NaHenu
ynpaBneHus.

AHanmM3aTop Ha4yHeT U3MepeHue CrnekTpa Kanvbpyemoro kaHana, npu 3TOM Heobxoammo
noabupatb 4YyBCTBUTENBbHOCTb MEPBUYHOrO MPUEMHMUKA Tak, 4YTOObl BbINOMHMMOCH PaBEHCTBO
N3MEPSIEMOro AEWCTBYIOLLEro 3Ha4YeHust  CUrHana 3afjaHHOMY YPOBHIO curHana kanmbpatopa,
Bblpa)X€HHOMY B MPUHATBLIX eAnHMLax namepeHus unu geumbenax. pu coBnageHnn n3amepeHHoro
OEVNCTBYIOLLEro 3HayYeHUst U 3aJaHHOro YPOBHSA CUrHana npouecc kanubpoBkM KaHamna cneayet
npekpaTuTb, AN Yero AoCTaToOMHO HaxaTb KHoMKy « Cmony B none “Céop daHHbIx”.

CnegyeT oTMeTUTb, YTO TeMn nogdopa YyBCTBUTENBHOCTM Kanubpyemoro kaHana MoXeT
OblTb yBENMYeH Mpu HaxaTuu knaeuwmn “Shift”. OpgHoBpemeHHoe Haxatvme knasuw “Shift +
Ctpenka Beepx” BbI30BET ObICTPOE yBENUYEHWE 4YYBCTBUTENBHOCTU, a codveTaHue “Shift +
Ctpenka BHM3” — ObICTPOE CHWXEHWE 4yBCTBUTENbHOCTU. MaHunynsumst knaBuwamu “CTpenka
BBepx” un “Crtpenka BHM3" obecneynBaetr 0Oonee mMnNaBHOE W3MEHEHUE YYBCTBUTEITbHOCTU
kanubpyemoro kaHana.

PesynbTaTbl KanubpoBKM coxpaHawTca B namsaty PC go npoBegeHus cnegytoulen
kanubpoekn. BbiknoveHne PC, nepesarpyska nporpammbl, pabota ¢ ApyrMM MPUITOXEHUEM He

MOBNMSIOT Ha pe3ynbTaTbl NOcrneaHel KannmbpoBKu.

3.2. UamepeHusn
3.2.1. MeToa CneKkTpanbHOro HakonneHus
MeTton CnekTpanbHOro HaKOMMEHUs XOpOoLWO 3apekoMeHpoBan cebsa M LWMpoKo
nucnonb3yetcd B BMOpPaAUMOHHBIX M aKyCTUYECKMX wu3MepeHuax. MeToa paeT BO3MOXHOCTb
npPoBOANTb  UCCNEeOOoBaHUA, Kak AeTePMUHUMPOBAHHLIX FAPMOHUMYECKUX CUTHANOB, 3prognveckmnx
CTauUMOHapHbIX CUrHanNoB, Tak 1 peakunn o6bEKTOB HA UMMYNbCHOE BO3AENCTBUE.

[ns npoBegeHus naMepeHnsi rapMOHNYECKUX UMK CTaLUOHaPHbIX 3prognvyecknx CurHanos
Heobxoammo B none “YecmaHogku” BbIOpaTb MeTon uamepeHun «CrnekmparsbHOe HaKOMeHUe»,
3agaTtb KONMYECTBO — «HakorneHuld» n TUn HakonneHun - “Lin”,”Exp”, MOXHO 3agaTb pasmep
nepekpbiTMs AaHHblX - [lepekpbimue” u nosocy nponyckaHus — «[llosocaxr. 3arem, ecnu
ucnonb3dyeTtcd yeunutens 3apsaga PLUI27383 nogkniountb ero ko BXogaM aHanusaTtopa, CoOeaMHUTb
ynpaenswowmi kabenb ¢ «Com1» NOpTOM M BKITHOUUT UCTOYHUK MUTAHUS YCUNUTENS.

lMocne 4ero cnepyeT NPOBECTU KanMOPOBKY W3MEPUTENbHBLIX TPAKTOB WM aganTtauuio
CUCTEMbI K M3MEPSIEMbIM CUrHanam. BbiOpaTb HyXHbIA pexnm 3anycka namepenun B none “Céop
OaHHbIX”. B none ynpaBneHust PeXuUMOM M300paXeHns BbIOpaTb HYXHYO QYHKUMO U3
npegnaraeMoro Habopa u 3anycTuTb U3MEPEHUS - HaKaB KHOMKy “Cmapm”. lNocnegoBaTenbHOCTb
ynpaBneHnsi NpoLeccoM uamepeHun mMoxeTt ObiTb u nobon gpyron. Bce 3aBucuT OT peluaemon

3agayvyn, BpemMeHun n CTOMMOCTU JKCNepuUMeHTa. >KenatenbHo npum Bbl60pe pexmnmMmoB pa6OTbI
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aHanmMsatopa MWCMNonb3oBaTb anpuoOpPHY  UHGOPMaLMIO O Xapaktepe W ANUTerNbHOCTU
uccnegyemMoro curHana.

Ha pnc.3.2. npuBefeHbl pesynbTaThl UISMEPEHU ABYX HE3aBUCUMbIX CUTHANOB, NONYYEeHHbIX
C MOMOLLIbIO ABYX pa3sHbIX reHepaTopoB.

AHanuanpys cnekTtpbl, puc.3.2., MOXHO caenaTb BbIBO4 O TOM, MEpPBbLIN reHepaTop —
Spectrum_A - numeeT rapmoHudeckne uckaxeHus Ha yposHe — 80 gb. Btopon reHepatop- cymma
Tpex CMHycoB - Spectrum_B unmeeT ApKO BblpaKeHHblE MakCMMyMbl Ha YactoTax 9, 11 1 21 Iw.

Ons  n3amepeHns MMMYMbCHbIX CUTHANOB [AOCTAaTOMHO W3MEHUTb YCMOBUSI  3anycka
aHanusartopa. [na atoro B none «C60p AaHHbLIX» HEOOXOAMMO MOCTaBUTL PEXMM COOP AaHHbIX
«lMo ycrnosuioy, a ctapt «TpurrepHbin», «lMo YpoBHO» C npegbicTopnen. B kayectBe BeCOBOro
OkHa B none “OkHo” cnepyeT BbibpaTb Nnbo: “TlpsmoyzonbHoe” Mbo «QKCNOHEHUMANBbHOE» OKHO.

Bce 9aTM KM3MeHeHUs HacTpoeKk aHanusatopa CBsi3aHbl CO CNeUUdUKON U3MepeHuin
UMMYIbCHBIX CUTHArOoB.

Ha puc. 3.3 nokasaH MMNynbCHbIW CUrHamM, COOPMUPOBaHHbIM FreHepaToOPOM POPMbI BOSTHBI.

3 Ananusarop curnanos CA_03 =] B3

Okro Y| ab Max 3 793 Scale [Auto Spectium_& ™ Harm

| Entatman-=appHe 7 |V|
3.9- : 3 3

HeTaHoEkKMH

| Crexrp. Hakonnexwe |"' a0.5-

Manoca, My ﬁ 100 EI
MNepekpbmie ﬂ TRE 21.2-

Hak.onneHue ﬁ 3

]

L2
Lin I_I 126 [w Exp i, I ZmJ
) 3 375 50.0 625 750 87 Bard

Pestiira

I
0o 125 250 75 Hz.
| WamepeHme | "' Ban
k= 4a4; 3= 2000,y V= 79 205, 0F Sa=0882 02 B
A 0 pC |- Sc k=177, %= 1106y, V= 92 531 nF Sh=0455-01, B
IB__. 2 IE = ; bd ax : 96.7 Scale | 80 Spectium_B bd air

I 1 BHew. yckneHue & J67-

I 1 Brew B
HELLL YCHAEHHE 767~

B—K@jﬂ 162 o7

Paswep BN 3 1600

L WP

[t}
=

36.7-

Ctop ganHE!s

H ho v .
enpepelEHEM | ‘ 15.?_[ ) 1 I |

Ceosoaret | 7] grape 00 125 2.0 75 010 625 75.0 875 Hz | Band
3 A=B 0000,
ey
Kanant  pen 3B LoEa[100ES we/Ea Sf1000Ees [ KeAB g, MR 1oEx H100ES wB/Ea 3 1.000E+3

Puc.3.2. CnekTp rapMOHUYECKNX CUTHASOB ABYX HE3aBUCKMMbIX FEHEpPaTOPOB:
KaHnan «A» - cuHyc ¢ yactoTton 29 'y m amnnutygon 0,13 B;
Kanan «B» - cymma Tpex cuHycoB ¢ yactotamu 9, 11, 21 'y, 1 oTHOCUTENBHLIMMW
amnnutygamu 1, 0.5, 0.7 n gencteytoum 3HavyeHmem = 0,95 B.
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Puc. 3.3. UMnynbcHbIN curHan. ICTOYHUK - reHepaTop popMbl BOSHBI.

Puc.3.4. CnexTp umnynbca npeacraBneHHoro Ha puc.3.3.

3.2.2. Metoa CMHXPOHHOrO HaKomnMeHus

[ns npoeegeHus namepeHnn metogom CUHXPOHHOIO HaKoMfeHNs HeobxoamMmo
nogcoeAnHNTb M HACTPOUTL annapatypy W3MEpUTENbHbIX TPAKTOB aHamorMyHo npegbigylemy
naparpady.

AHanusaTop OOMmKeH OblTb HACTPOEH Ha BbIOpaHHLI MeTo4 U3MEepeHW, AN 4Yero B none
YcTaHoBkM Heobxoanmo BbibpaTb MeToa « CUHXPOHHOE HaKOrMieHUe», CTapTOBbIN MOAYIb AOMKEH
obecneunTtb cbop AaHHbIXx «[lo ycrosuro» n ctapt nnbo «TpuzaepHbil», «[1o yposH», NMBo
«BHewHut TT/».

PesynbTaTbl M3MmepeHW peanbHOM YacTu  curHana npeacraBnswolero cobom cymmy

curHanoB - Wwyma [aycca M CMHyca, OTHOLUEHWe AeNCTBYHOLWMUX 3HaYeHWUI KOTOpbIX COCTaBnsieT

Sy /Sg =0.12, nokasaHbl Ha puc.3.5, puc.3.6.
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ac | k=477 3= 9316 me.; Vo= -1 444 Berr Sh= 2975400, B
Y Ben. Time_B Feal Partt ™™ bMain ™
5.0-
25-
|:|‘| -
2B~
51 T 1 1 1 1 1 1 1 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 M.

Puc.3.5. Cymma rapmoHuyeckoro curHana u wyma. S, /S = 0.12. bes HakonneHus.

ac | k=477 3= 9316 me.; Vo= -1 444 Berr Th = 2956400, B
Y Ben. Time_B Feal Partt ™™ bMain ™
45-
22-
|:||:|_
22-
""1'-5_| 1 1 1 1 1 1 1 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 M.

Puc.3.6. Pe3ynbTtat NnMHENHOro HaKoNneHnsa curHana nokasaHHoro Ha puc.3.5. Micnone3oBaH MeToz
CUHXPOHHOIO HakonmeHnsa. Yncno HakonneHun 77.

3.2.2. Cratuctnyeckme PacnpepeneHus
Ona  nonyyvyeHus CTaTUCTUYECKUX pacnpefeneHuin uccrnegyemMblX CUrHamoB MOXHO
ncnomnb3oBaTh ABYXKaHanbHbIM aHanusatop - metoa PacnpepeneHusa. Ha puc.3.7. nokasaHa
OCHOBHasi MaHenb ynpaBfeHWs aHanu3aTopa C ycTaHoBKamu, obecrneyvBaloUMK ITOT PEXNUM
paboTbl.
Cnegyetr HanoOMHWUTb, YTO CTapTOBbLIN MOLYNb B PEXUME WU3MEPEHUs CTaTUCTUYECKMX
pacnpegeneHni obecnevnBaeT AeBATb BapMaHTOB 3arnycka:

. Cbop gaHHbIX HenpepbigHbil. CTapT C80600HbIL.

C6op paHHbIx HernpepbigHbiti. CTapT TpueeepHsid. 10 yposHio.

C6op paHHbIx o ycnosuro. CtapT BHewHul TTJI.

C6op panHbIx Mo ycnosuro. CtapT TpuaeepHsil. 1o yposHio.

C6op panHbIx o ycnosuro. CtapT TpuazepHsil. Ecriu cugHar ebilie ypoe8HS.
C6op panHbix o ycnosuro. CtapTt TpuzaepHbil. Ecriu cueHan HUXxe ypoaHs.
C6op panHbix o ycnosuro. CtapTt TpuaeepHbil. Ecriu cueHan 8Hympu peauoHa.
C6op panHbix o ycnosuro. CtapTt TpuzeepHbil. BepxHuli aucmepesuc.

C6op ganHbix o ycnosuro. CtapT TpuzaepHbIl. HuxHUl eucmepesuc

CoNOORWN =
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3 Ananusarop curnanos CA_03 =] B3

Ok ¥: [ 1/Ben. Distrib Probé, ¥ Main ¥
| MpAMOYronEHOE |V|

0.045-
HeTaHoEkKMH
| FacnpegeneHis |"1 0034~
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Yycno paspAgos ﬁ 256 0.023-
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[77 | =]
Peskiira 0.000~ 1 1 | I 1 1 | |
— 235 7.5 116 BB 04 6.3 12.3 182 242
| WamepeHme | "1 Ben.
k=126, %= 0071, Bemn.; V= 0.007,1/Ben.. Sa = 5977e+Hl0, med=-5 05202, B
IE 0 'E Sc W k=126; X:= 0,037, Bem.;, V= 0.007,1/Be.. 5b = 3 062eHl0, med=-3T763e-03, B
B 1 [AC ¥v: [ 1/Ben. Distrib PrabB ¥ Main ¥

I BHew. ycuneHue & 0.0e1-

I 1 Brew B
HELLL YCHAEHHE 00136

a_wjﬂ 182 0.0091-

Paswep BN 3 3200

0.0045-
Ctop ganHE!s
H "G
EMpepeiEHER | 1 0.0000-¢ ! | | -
CeofoaHsi |VI CTapTI 121 9.0 9.4 124 [BEN

Janepskka b=>B 0000, mc
a2’
Kanant  pen 3B LoEa[100ES we/Ea Sf1000Ees [ KeAB g, MR 1oEx H100ES wB/Ea 3 1.000E+3

Pnc.3.7. YcTaHoBKkM aHanu3aTtopa Ang nonyvyeHns ctaTMcTYecKkux pacnpeaeneHnin CUrHanos.
Ha akpaHax Buabl pacnpefeneHns CUrHanoB: BEPXHUA 3KpaH — pacrnpeaeneHvne
CUHYCa; HWXHUIN 3KpaH — pacnpegeneHme CyMMbl CUrHanoB - Wwyma [faycca n cuHyca.

Y': 1.-’E=er| Diistrib Probd, bl i
0.0063-
0.0047 -
0.0031-
0.0016-
0.0000-- : |
5 7 -4, 2. : : : 2 4, 5.7
k=126, E:=0.071,Ben.; ¥=0.007,1/Bem. Sa=1431eH0, rmed=-2 34003, B

Puc.3.8. PacnpeneneHne MrHoBeHHbIX 3Ha4eHui Wwyma faycca. [lencrteytowiee 3HadeHne 1.43 B.
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sc = k=126, %= 0037 Ber.; ¥:= 0007, 1/Bem.. Sh=5227e-01, med=-2277e-03, B
Y: | 1/Ben. Digtrib ProbB bd ain
0.00817 -

0.0046-
0.0031 -

0.0015-

I:l. I:":":":l_ I 1 1 | | 1 1 | I
-2.03 157 -1.05 -0.52 -0.00 0.5z 1.04 1.56 2.09

Puc.3.9. PacnpegeneHne MrHOBEHHbIX 3HAYEHUI CYMMbI OBYX CUTHAN0OB — CBUMUPYIOLLMIA CUHYC
n wym [faycca.
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3.4. Pexnm o6paboTku gaHHbIX u3 hpannos

HaxaTtne kHonku Bbibopa MCTOYHMKA OaHHbIX B none “@aun ucmoyYyHuk” - puc.3.1 Bbi3biBaeT

NnosiBNeHne BCMMbIBAKOLWIEr0 OKHA, B KOTOPOM npefgnaraetca BblbpaTb MHTEpecylowui
nonb3oBartensa cann AaHHbIX. [locne Boibopa danna (1) NosBUTCA None ynpaBneHnst peXxmMMom

“Qaun_ucmoYyHUK”, TOe pacnosyioXXeHbl TEKCTOBOE OKHO C MMEHeM BblOpaHHOro Anst o6paboTku

danna (2) U kKoMMyTaTop HOMepOoB KaHanoB (3), 3anucaHHbIX B avn faHHbiX. Bepxy, Ha
TUTYNIBHOM MeCTe MOSIBUTCS 9KCKM3MBHAA uHGopMaumsa o panne, xapaktepusyowas pexum
3anucuK gaHHbIX B hann umdpossiM pernctpatopom «MA_16». HaxkaTue neBon knaBuLleN MbllLn B
Nnons aNemMeHTOB KOMMYyTaTopa BbI30BET “noAkntoveHne” (“oTKNYEHNE”) AaHHbIX, 3annCaHHbIX MO
kaHany B dann, k exogam “A”,"B” aHanunsartopa.

YnpaBneHue aHanu3atopoMm B pexume «®dann  UCTOYHMK» aHanormdHo pabote c

aHanusatopom pexume «amepeHnsa».

[E3 d:\Ni_dat\ql_dat:Céop-HenpepuisHbii. CTapT-cEoGogHbIRA.

ko Y: il GE : 1204 Scale |Auto Spectium_a v Harm
| E makmaH-<appHe ¥ |"‘
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YeraHosky ﬂ
| Cnekrp. HakonneHue |V‘ -
Mame of File to Load - Ed |
Monoea,Tu & 40000 _ =1
Directony T -
MNepekpemie ﬂ 0% Histany: ID."-.NI_IjEIt j
HarkanneHui ﬂ 73 ~ - = " ; r L
o DNanka: I 2 Mi_dat j | | ﬁl I | zm ||

Lin FI B2 17 i

B .05 qE.dat
Bt
| Pamnvcrone | ql.dat q7.dat | [Bond
g2.dat [
A J AC [ q3.dat
B J [AC [— q4.dat
G B . qa.dat
' =]
Jkpan jﬂ Wz || Mmadaiine |q|:| oK
Paswep BN 4| 1600 Tunpatine: [7da - T i
Zm

CAop gaHHER

HenpepeieHes | V‘ 100-
A1.00-,

CeofioaHeli |V!- 1.13 084 -0.54
Jagepsra A=-B  0.000mc o1 S
=] |d:ANi_datha0. dat Kananel [T 5 ey

Fanand  pep 4B LoEw S 100ES wbsEx So00Ees (Re@1B o, TR LoEa H100ES wB/Ea 2] 7.000E+3

Puc.3.. Pexxum paboTbl aHanunsatopa “@ausm ucmoyYyHUK' — NCTOYHUK AaHHbIX dans:
1 — gononHuTenbHOE BCNIbiBaKOLEee OKHO And Bbibopa charna gaHHbIx gnsi o6paboTku;
2 — UIHOVKaTOpP MMEeHM BblIOpaHHOro dharina AaHHbIX;
3 — HOMepa kaHanoBs, No KOTOPbIM B BbIBpaHHOM dhaine 3anucaHbl 4aHHbIE;
4 — none 3KCKN03MBHOM MHpopmMauun o darne.
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4. Ucnonb3yeMble CUMBOISbI U onpeaeneHns pyHKLUN.

4.1.NMpuHATbIE 0003Ha4YeHNA CUMBOJIOB.

4.2.

t- [MepemeHHasa BO BpeMeHHOM obnacTu.
T - BpemeHHasi 3agepxka.

At - NHTepBan BbIGOPKM (Luar KBaHTOBAHUS).
n - NHaekc Bo BpeMeHHOW obnacTu.

a(n),b(n)- Peanusauus Bo BpeMeHHOW obnacTu, kaHanbl A u B.

R, (n), R, (n) - HopmupoBaHHble aBTOKOPPENALMOHHbIE DYHKLIMN,

kananbl A n B.

R,(n)- HopmunpoBaHHasa dyHKUNSA B3aUMHOW KOppensunn.
w(n) - BecoBas gyHKLMSA.
f- MNepemeHHasi B YacTOTHOW obnacTu.
k - NHpaekc B yacToTHOM obnacTu.
Af - PaspelueHne no yacrore.
F - YacToTHbIN AnanasoH.

G, (k),G, (k) - MrHoBeHHbIN, OQHOCTOPOHHWUIA CNEKTp, kaHan A u B.
G ,,(k),Ggp (k) - CrnaxeHHbI, OAHOCTOPOHHWI CrekTp, kaHan A n B.

G,z (k)- B3avMHbIVi cnekTp, OAHOCTOPOHHUN.
H ,(k)- YacTtoTHasa xapaktepucTtuka.
y 2, (k) - ®YHKLMSA KOTEPEHTHOCTH.
COP(k)- KorepeHTHasi BbIXoAHast MOLLHOCTb.
NCOP(k)- HekorepeHTHas BbIXOAHAsA MOLLHOCTb.
N
E(k) - OTHoLLEeHWe Wyma K curHany.
w(k) - BecoBas gyHKUMS.
Onepatopbl.
FT - MpeobpasoBaHne dypbe:
X(khy=— Z (m)exp(—j ")
= exp(— .
N x(n)exp(=/
IFT - O6paTHoe npeobpasoBaHne Pypbe:

— 2mkn
x(n)= ) X(k)exp(; =y ). e n=nAtk = kY.
k=0

[]- KomnnekcHoe conpskeHue.

[-]- YcpeaHeHue.
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4.3. OnpegeneHnst QYHKUMWINA.

MeHo8eHHbIe 0OHOCMOPOHHUE CeKmMpbl

S, (k),0nak =0
G, (k)=42-S (k),onal <k <N/2-1¢,
0,01aN /2 -1
rae S, (k)= FTw(n)-a(n)] - MTHOBEHHbIN ABYXCTOPOHHWUIA CNEKTP.

AHanorn4yHo gnsi kaHana B. MrHoBeHHble KOMMNMEKCHbIE CNEKTPbI HA 3KpaHax aHanu3aTopa
He nsobparkatoTcs.

CanaxeHHbIll, 0OHOCMOPOHHUU cnekmp (Spectrum_A, Spectrum_B)

B 2
G, (k) = G,(k)-G, (k) =|G, (k)
Ha akpaHax aHanusaTtopa n3obpaxarorcs
MpencraeneHne no ocn «Y»:
B cpegHekBagpaTM4HOE 3HAYEHNE;
B sHeprug;
B NNOTHOCTbL dHepruu;
B yposeHb B Ab.
MpencrasneHne no ocn «X»:
B y3KOMNOMOCHOE;
B oKTaBHOE;
B ogHa TpeTb OKTaBbl.

CkasaHHoe Bbille cnpaBensimeo U ond KaHana B.

B3aumHsbiti cnekmp (Cross Spectrum)

5

G (k) =G, (k)-G, (k).

Ha akpaHax aHanusaTtopa n3obpaxatoTcs :

B peanbHas YacTb (Real Part);
B mHumas YacTb (Image Part);
B voaynes (Magnitude);
B ¢asza (Phase).
B gnarpamma Harkeucta (Nyquist Plot);
B guarpamma Hukornbca (Nichols Plot);
PasmepHocTi no ocu «Y» Anst AeNCTBUTENBHON, MHUMOW YacTen N Moayns:
B sHepruy;
B NNOTHOCTb AHEpPruu;
B yposeHb B Ab.

Ins ®asbl rpagycel (Degree). MNpencraBneHne No ocu «X»: Y3KOMOSTOCHOE.

Aunarpamma Hankeucta - im, (re,) - 3aBUCUMOCTb MHUMOW HOPMUPOBAHHOW COCTaBMSAOLLEN
B3aMMHOrO CrnekTpa OT peanlbHOW HOPMUPOBAHHOW COCTaBMISIOLLEN B3aMMHOIO CNekTpa Ha K-ou
yacrore.

PaamepHocTn no ocam “Y” n “X”:

B GespasmepHasa BenuvyuHa (wd);

Auarpamma Hukonca mag, (Phase,) - 3aBUCUMOCTb HOPMUPOBAHHOIO MOAYNS B3aVMHOIO

crnekTpa oT ha30BOW COCTaBMSOLLEN B3AaUMHOIO CMEKTpa Ha K-oU YacToTe.
PasmepHocTu no ocsam “Y”:
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B Ge3pasmepHasd BennymHa (wd);
B yposeHb B Ab.
PasmepHocTu no ocu “X”:
B rpagyckl (Deg.).
HopmupoBaHue peanbHOM YacTh, MHUMOW YacTu U MOAYNs BbINOMHAETCA B COOTBETCTBMM C
BblpaXeHNEeM
Im

im, = u :
JZ G (K)*> Gy (k)

Yacmommnas xapakmepucmuka (Freq. Response H ).

G 45 (k)

H (k)y==—-+.
RRCNTS
Ha akpaHax aHanusaTopa nsobpaxatTcs :
B peanbHasa YacTb (Real Part);
B mHumas YacTb (Image Part);
B moaynes (Magnitude);
B ¢asza (Phase).
B guarpamma Haviksucta (Nyquist Plot);
B gnarpamma Hukonbca (Nichols Plot).
PasmepHocTu no ocu «Y» Ans peasibHoW, MHUMOW YacTen n Moayns:
B GespasmepHasa BenuvyuHa (wd);
B yposeHb B Ab.
Ins ®asbl rpagycel (Degree). MNpencraBneHne No ocun «X»: Y3KONOSTOCHOE.
[varpamma Hanksucta - 3aBMCUMOCTb MHUMOW cocTasnstowen H, (k) oT peanbHou

H (k) Ha k-ou 4acToTe.
PaamepHocTn no ocam “Y” n “X”:
B Ge3pasmepHasd BennymHa (wd);
Ovarpamma Hukonca - 3aBucumocTb mogynsa H, (k) ot dasoson coctasnstowen H, (k)
Ha K-oU YacToTe.
PasmepHocTi no ocam “Y”:
B Ge3pasmepHasd BennymHa (wd);
B yposeHb B Ab.
PasmepHocTu no ocu “X”:
B rpagyckl (Deg.).

YacmomHas xapakmepucmuka (Freq. Response 1/ H,).
MpeactaBneHus no ocam «H» M «X» aHanornyHbl npeactaBneHusaM dQyHkumMmM Freq.
Response H,.
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Yacmommnas xapakmepucmuka (Freq. Response H, ).

G, (k)
Gy(k)

Hz(k):

Ha akpaHax aHanuaartopa nsobpaxatorcs :
B peanbHasa YacTb (Real Part);
B MHumas vacTb (Image Part);
B mogynb (Magnitude);
B ¢asza (Phase).
B guarpamma Havikeucta (Nyquist Plot);
B gnarpamma Hukonbca (Nichols Plot).
PaamepHocTn no ocun «Y» ons peanbHOW, MHUMOW YacTen n Mmoayns:
B 6e3pa3vepHas BenuynHa (wd);
B yposeHb B Ab.
Ona ®asbl rpagycel (Degree). MNpeactaBneHne No ocu «X»: y3KONONOCHOE.

Anarpamma Hanksucra - 3aBMCUMOCTb MHUMOW cocTasnstowen H,(k) oT peanbHon
H , (k) Ha k-ou yacToTe.
PaamepHocTn no ocam “Y” n “X”:
B Ge3pasmepHad BennumHa (wd);
Avnarpamma Hukonca - 3aBucumocTb moayns H,(k) ot casoson coctasnstowen H, (k)

Ha K-olU yacTorTe.

PaamepHocTn no ocam “Y”:
B Ge3pasmepHad BennumHa (wd);
B yposeHb B Ab.

PaamepHocTn no ocu “X”:
B rpagycbl (Deg.).

YacmommHas xapakmepucmuka (Freq. Response 1/ H ).
MpencrtasneHns no ocam «H» u «X» aHanornmyHel npeactaBneHusamMm QyHkumMn Freq.
Response H,.

PyHKUus kocepeHmHocmu (Coherence).

——2
- G ()
AB - .
G (k) * Gy (k)
OmHoweHue cuzHa/wym (Signal/ Noise)

N l-y /213 (k)
PasmepHocTi no ocu «Y» :
B 6e3pa3mepHas BenuynHa (wd);
B yposeHb B Ab.
MpencrasneHne no ocn «X»:
B y3KOMNOMOCHOE;
B okTaBHOE;
B ofHa TpeTb OKTaBHbI.

KoeepeHmHas u HekoeepeHmHas ebixoOHasi MoujHocmb (Coherence Power,
Non_Coherence Power).
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COP(k) =Y 35 (k) G g (K).

NCOP(k) = (1-y 35 (k) - Gy (k).
PasmepHocT no ocn «Y» :

B sHepruy;

B yposeHb B Ab.
MpencraeneHne No ocn «X»:

B y3KOMOMnoCHOE;

B okTaBHOE;

B ogHa TpeTb OKTaBHbI.

HopmupoeaHHasi aemokoppensiyuoHHasi ®yHKyusi, kaHasn A, B (Autocorrelation).

Rua (n)
R,(n=0)"
rae R, (n)=IFT[w(k)-G,,(k)].
Ha akpaHax aHanusaTtopa n3obpaxaetcs:
B peanbHas YacTb (Real Part);
B mHumas YacTb (Image Part);
B moayns (Magnitude);
B ¢asza (Phase).
B gnarpamma Harkeucta (Nyquist Plot);
B guarpamma Hukonbca (Nichols Plot).
PasmepHocTi no ocu «Y» Ans peasnibHOW, MHUMOW YacTen n Moayns:
B Ge3pasmepHasd BennymHa (wd);
B yposeHb B Ab.
IOns ®asbl rpagycel (Degree). NpeacraBneHne No ocn «X»: Y3KOMOJTOCHOE.
[varpamma Hanksucta - 3aBMCUMOCTb MHUMOWM cocTasnswowen R (n),R,(n) oT pearnbHom

coctasnswowen R, (n), R, (n) aAns coctaBnsaoLwen n.

PasmepHocTu no ocam “Y” n “X”:
B Ge3pasmepHasd BennymHa (wd);
Auarpamma Hukonca - 3aeucumocTb moayns R, (n), R, (n)oT ¢a3oBoit cocTaBnsioLen
R, (n), R, (n) ana coctaBnstoLLen n.
PaamepHocTn no ocam “Y”:
B GespasmepHasa BenuyuHa (wd);
B yposeHb B Ab.
PaamepHocTn no ocu “X”:
B rpagyckl (Deg.).

R, (n)=
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HopmupoesaHHasi ¢pyHKuus e3aumHol koppensiyuu (Cross Correlation)
R (n) Rab(n)
n) = ,
R (n=0)-R,, (n=0)
rae R, (n) = IFTIw(k)- G, (K)].

Ha akpaHax aHanusaTopa nsobpaxaetcs:
B peanbHasa YacTb (Real Part);
B mHumas JacTb (Image Part);
B mogynb (Magnitude);
B ¢asza (Phase).
B gnarpamma Harkeucta (Nyquist Plot);
B gnarpamma Hukonbca (Nichols Plot).
PaamepHocTn no ocu «Y» Ang peanbHOW, MHAMOW YacTen n Mmoayns:
B Ge3pasmepHas BennymHa (wd);
B yposeHb B Ab.
[na ®asbl rpagycel (Degree). MNpencraBneHne No ocu «X»: y3KONONOCHOE.
Ouarpamma Hanksucta - 3aBMCUMOCTb MHUMOW cocTaBnsiowen R, (n) oT peanbHoOn

coctasnsowen R, (n) Ana coctTaBnatoLLen n.

PaamepHocTn no ocam “Y” n “X”:
B Ge3pasmepHasd BennymHa (wd);
Ovarpamma Hukonca - 3aeucumocTb moaynsa R, (n)oT pasoson coctasnawowen R, (n)
[N cocTaBnsaLWEN n.
PasmepHocTi no ocam “Y”:
B Ge3pasmepHasd BennymHa (wd);
B yposeHb B Ab.
PasmepHocTu no ocu “X”:
B rpagyckl (Deg.).

MzHoeeHHas1 speMeHHas1 pyHKyus

a.(n)=a(n)+ ja(n),
rae 0<n < N —1-4ucno ANCKPETHbIX OTCYETOB;
a(n),a(n) - peanbHas n MHMUMas YacTh aHaNUTUYECKOM
BPEMEHHON yHKUMN a_(n);

a(n) = hla(n)]- npeobpasoBaHne MMnbbepTa;
S, (k)npuk =0
a.(n)=F'[G,(k)],20eG, (k) =12S (k)npul <k < N/2—1
001aN /2 <k <N -1
S, (k) = Fla(n)].

N3obpaxeTcsa Ha akpaHe:

- OencTBuTEnbHas YacTb;
- MHWUMas vyacTb;

- MoAynb;

- dasa;

- Anarpamma HawnkeucTa;
- anarpamma Hukonbca.
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Kencmp

Cza (”l) = F_I[IOIOglo(Gaa (k))] ’
O<n<N-10<k<N-1,

MpuHATO M300paxaTh:
- [EenCTBUTEMbHYI 4acTb;
- MHUMYIO 4acCTb;
- Moaynb.

lMponugmpoeaHHbIl criekmp.

G, (k) = Flw(n)C,,(n)],
O<n<N-1LO0<k<N-1,
w(n) —Mcnonb3yembln NUATP.
MpuHaTO M30bpaxarsb:
- CKS
- MouwHocTb;
- CnekTpanbHras nnoTHOCTb MOLLHOCTU;
- CnekTtparnbHas nnoTHOCTb SHEPTUN.

YcpedHeHue (cenaxueaHue) - NPUMEHSIETCA ANS NOBbILEHMS TOYHOCTM U3MEPEHWUA Npu
0bpaboTke cnyyYamHbI CUrHaNOB U BblAENEHUSA NONE3HOro curHana Ha ooHe LyMOB.

JluneliHoe ycpedHeHue (Lin)

1 X,
Y, =(1-7)-Y_  +—,
n n

roe Y ,Y - cpefHve 3HadeHus nocrne n M n—1 UMKNOB ycpeaHeHus
COOTBETCTBEHHO;
X, - Tekylliee 3Ha4YeHne yCpeqHAEeMON BENMUUYNHBI.

dkcnoHeHyuanbHoe ycpedHeHue (Exp)

Y = ! Y ‘
= _) - +
»=( N) N

roe Y

n

,Y - cpedHue 3Ha4YeHus nocne n U n—1 LUMKMNOB ycpeaHeHus
COOTBETCTBEHHO;
X, - TekylLee 3Ha4YeHne yCpeaHAeMON BENNUMHbI;

N - 3agaHHOE 4YnCho yCpeaHEHUN.
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5. TPEBOBAHWUA BE3OIMNACHOCTH

Mo cTeneHun 3aWmMThbl OT NOpaXeHnsa anekTpuyeckum Tokom MNOBM, Ha 6ase koTopon co3naH
npubop CA-02, oTHocuTCA K Knaccy 3awmTbl | B cootBeTcTBUM € TpeboBaHmsmn TOCT 26104-89.

M3BM MMeeT ceTeBOW LUHYP, Y KOTOPOro 3aXKMM 3alLUUTHOrO 3a3eMSIeHNs SIBMSIETCS YacTblo
CeTeBOW BUIKW;

B M3BM, nogknio4aemMon K CeTM, UMEKTCHA OnacHble HarnpsbkeHusi, No3ToMy npu eé
aKcnnyaTaummn, KOHTPONbHO-MPOMUNAKTUYECKUX U PEerynMpoBOYHbIX paboTax, NMpovM3BOAUMBIX C
M3BM, HeobxogmMmo cTporo cobntogaTb COOTBETCTBYHOLLME MEPbl NPELOCTOPOXHOCTHU:

1) MNepen BknwyeHnem T[MOBM B ceTb nuTaHMs MNpOBEpPUTb  MCMAPaBHOCTb  CETEBOro
COEOVHUTENBHOIO LWHYypa M COEAMHEHME 3aXuma 3awmTHoro 3asemnieHust NOBM ¢ wwnHom
3aLLMNTHOrO 3a3eMrleHus;

2) CoeguHeHne 3axuma 3aWuTHOro 3asemneHns [M3BM ¢ wWMHOM 3alMTHOrO 3as3emIieHus
NpoOuM3BOANTbL paHblue ApYrnx npucoeguHeHunm k M3OBM, a oTcoeguHeHue — nocrne BCex
OTCOeAUHEHUN;

3) B cnyyae wucnonb3oBaHns [1OBM coBmecTHO ¢ pJpyronm annapaTtypol Wnu B CcOCTaBe
N3MEpPUTENbHbIX ~ KOMMMEKCOB  COEAMHUTE  3aXWMbl  3aWMTHOrO  3a3eMeHusi  BCEro
N3MepUTENbHOro KOMMNSIEeKca B LenaxX BblpaBHUBaHWSA NOTEHLMANoB KOPNycoB;

4) Tlpn pemoHTe NM3OBM 3ameHy ntoboro anemeHTa, NPOU3BOAUTL TOMBKO MPU OTKMKOYEHHOM OT
CeTU NUTaHMS CETEBOM COEANHUTENBHOM LUHYPE;

5) PykoBogcTBOBaTbCHA TEXHUKOM 6e30MacHOCTM M3 pyKOBOACTBa nosib3oBarend NMNOBM.

Pa3bopky cxem nogkntodeHun Kk NMIOBM, HaumHaTb C OTKNIOYEHUS] OT CETM MUTaHMSA BCew
annapaTtypbl, nocrnegHen oTknounTb NM3IBM.

Ons npepotBpaweHus Bbixoga u3 ctposi npubopa CA-02 Ha BxOoAHble pas3beMbl Heobxoammo
nogaeaTtb CUrHarsbl C napameTpamMu, ykasaHHbiMy B Tabnuue (Tabnvua 1).

Taonuua 1
MapameTpbl cUrHanos, nogaBaeMbiX Ha pa3bemMbl npudéopa CA-02m
Pa3sbembl CP-50 OnuncaHue BXxogHoOro curHana
<0,1,...,15> Bxogbl kaHanoB aHanuaatopa. MakcMmanbHOe HanpsKeHue BXxoAa,

amnnutyga £108B.

<BHewHun ctapt.> | Bxog BHewHero curHana ynpaenenus, TTJ1 ypoBHS
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6. YcnoBusa npumMeHeHUs npubopa

40

HopmarnbHble ycrnoBus NnpuMeHeHns npubopa ykasaHbl B Tabnuue (Tabnuua 2).

Taonwuua 2

HopmanbHble ycnoBusi npumeHeHusa (3aBucart ot tuna NOBM)

TemMnepaTypa OKpy»KatoLLero Bosayxa

OTHocuTenbHasa BNaXXHOCTb BO34yxa

ATMOChepHoe gaBrneHne

YacTtoTta nutatowen cetn NOBM

HanpskeHne nuTalowen cetm nepeMeHHoro

Toka NM3OBM

CDopMa KpI/IBOIZ nepemMeHHOro HanpsxeHud

nuTtatowen cetn N3BM

2015 °C

ot 30 no 80 % npu TemnepaTtype 25 °C

84 — 106 «IMa (630 — 795 mm pT. cT.)

50+0,5 My,

220+4,4 B

CnHycongarnbHas

Paboune ycnosusi npuMmeHeHusi npubopa ykasaHbl B Tabnuue (Tabnuua 3).

Taonwuua 3

Paboune ycnoBusa npumeHeHus (3aBucaTt ot Tuna NMNI3BM)

TemMnepaTypa OKpy»KatoLLlero Bosayxa

OTHocuTenbHasa BNaXXHOCTb BO34yxa

ATMOChepHoe gaBrneHne

OT1 50040 °C

90 % npwn Temnepatype 25 °C

70 — 106,7 kMa (537 — 800 MM pT. CT.)
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7. CocTtaB npubopa
CocrtaB KomnnekTa nocrtaeku npubopa ykasaH B Tabnuue 7.1

Tabnuua 7.1

HaunmeHoBaHue, Tun KonunyectBo MNpumevaHne

[ByxkaHanbHbI aHanusatop | 1
curHanos Ha 6ase PC

BHewHaa  kommyTaumoHHasa | 1

Kopobka

Kabenb nutaHus 1
PykoBoacTteo no | 1
aKcnnyataumm

JIlntepatypa

1. TpubaHos KO.U., Manbkos B.J1. CnekTpanbHbIi aHanua criy4vanHbix npoueccos. M.,
«OHeprusay», 1974.




3A0 “Pyanes-1llunsier” 42

FapaHTUMHbLIE obsA3aTenbCTBa

MapaHTUIHBIA TanoH Ne Ha AHanusaTop curHanos CA 02m

Mpennpusatrne-n3rotToBuTENb rapaHTUpyeT 6e30TKasHyo paboTy aHann3aTopa CUrHasoB
CA_02m B TeYeHMe rapaHTUMHOro cpoka 12 (aBeHaguaTh) MecsLeB CO AHA ero npogaxu npu
ycrnosum cobntogeHnst notpedbutenem TpeboBaHM pyKOBOACTBA MO AKCMyaTaumm.

B cnyyae Bbixoga npubopa u3 CTpos NO BUHE MNpeanpusaTMs M3roToBUTENdA, B MNepuopn
rapaHTUMHOrO cpoka npoussoauTca ©GecnnaTHbIi PEMOHT WM ero 3aMeHa M0 YCMOTPEHUIo
npeanpuaTna N3roToBUTENS.

Ten. (095)480 3600, 480 3311

[aTta npogaxnu 200 r.

Moanuce npeactasutTens uUpmMbI

M.T1.

MapaHTUiHbIA TanoH Ne Ha AHanusaTop curHanos CA_02m

Mpenonpusatne-n3rotToBuTENb rapaHTUpyeT 6e30TKasHyo paboTy aHann3aTopa CUrHasoB
CA_02m B TeYeHMe rapaHTUMHOro cpoka 12 (aBeHaguaTh) MecsLeB CO AHA ero npoaaxu npu
ycnosum cobntogeHmsa notpebutenem TpeboBaHnin pykoBoACTBA MO IKCNyaTauuu.

B cnyyae Bbixoga npubopa u3 CTpos MO BUHE MPEAnpuUsTUS U3rOTOBUTENS, B nepuog
rapaHTUAHOrO cpoka npoussoauTca ©GecnnaTHbIi PEMOHT WM ero 3aMeHa M0 YCMOTPEHUIo
npeanpuaTna N3roToBUTENS.

Ten. (095)480 3600, 480 3311

[ata npogaxn 200 r.

Mognuck npeacraBuTens UpMbl

M.T1.



