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1. HasHa4yeHMne N TeXxHU4YeCcKne xapakTepuMCcTUKU aHanusartopa

[lByxkaHanbHbIN aHanua3aTop curHanoB - « CA-03» aBnsdetTcss MHOrodyHKUMOHANbHbIM
npMbopoM, OPUEHTUPOBAHHBbIM Ha peleHne W3MepUTENbHbIX 3a4ad  aKyCTMYecKoro wu
BMOpaLMOHHOro AMana3oHOB 4acToT.

AHanusaTop npeacTtaBnsieT cobor  BUpPTyanbHbIA  M3MEPUTENbHbLIA  NpUbop,
NOCTPOEHHbIM Ha 6a3e nmepcoHanbHOro KomnbioTepa. MNpuHUMN NOCTPOEHUA MOAYNbHLIN, rae
CUCTEMHbIE U MPOrpaMmMHbIe MOAYIM HACTPOEHbI Ha pelleHe KOHKPETHbIX 3aad. YnpasneHue
peLleHnem aTUxX 3agady u avanor ¢ nonb3oBaTenem nNOoAAepPXKMBaET NporpaMmHasi obonoyka —
NHTepdperc nonb3osaTens.

AHanuszaTtop obecneunBaeT wu3MepeHue U UMGPPOBYHD 00pPaboTKy MH3MepsiEMbIX
CUrHanoB OAHOBPEMEHHO MO ABYM KaHanam. 3TU uamepeHust Moryt ObiTb npoBeaeHbl B
COOTBETCTBMM C BbIOpaHHbIMM  MEeTOAOM MpoBeAeHUss uamepeHuin: «CnekTpanbHoe
HakonneHue», «CUHXPOHHOe HakonneHue», «PacnpeneneHus».

Kaxxgomy 13 nepeymcneHHbIX MeTogoB N3MEPEHUN COOTBETCTBYET HAbop n3mepsemMbix
dyHkumin.  Tak, «CnekTpanbHOe HakonneHue» obecneunBaeT W3MEpPEeHue asmo Uu
83aUMHbIX KOPPEnaUUOHHbIX (byHKUUU U criekmpos, byHKUUU 4YacmomHoUl Ko2epeHmHocmu,
KO2EPEHMHOU U HEKO2EPEHMHOU MOUWHOCMU, KOMITIEKCHbIX nepedamoyHbix yHKUUU,
OMHOWeHUe cuzsHan/WwyM, 6peMEeHHOe pa3gumue cuzgHajsla U OMHOWeHUe cuaHarios 08yX
u3mMepumersibHbIX KaHarsos, nposedeHue KericmparsabHO20 aHanu3sa.

«CUHXPOHHOE HaKomnseHue» - AaeT BO3MOXHOCTb OnpeaenuTb asmo U 83auMHbIe
KoppensauyuoHHble hyHKUUU, asmocrekmpbl, KO2epPeHMHY U HEeKO2EPEHMHYH MOUWHOCMb
OMHOWeHuUe cu2Han/WwyM, 8peMeHHoe pa3gumue cu2Hajla U OMmHoWweHuUe cuz2Haros 08yX
usmMepumersibHbIX KaHasos8, nposecmu KercmparsbHbIl aHanu3 ansa peannusaumi nccnegyemblx
CUrHanoB, CrnaXeHHbIX BO BpeMeHHOW obnacTtu.

Xapaktep npoBeAeHUa WU3MEepPeHun - «PacnpegeneHusi» -  npeagnonaraet
NoCTpoOeHune GyHKUUU  nrmomHocmu - pacripedernieHuss U ¢hyHKUuUU  pacripedesieHusi
geposimHocmel n3mepseMblX CUrHasnoB.

YKasaHHble XapaKTepUCTUKM MOryT ObITb MOMydeHbl Kak MNpyv HenocpeacTBEHHOM
n3mepeHun curHanos n obpaboTke B peanbHOM MaclTabe BpemeHu, Tak U npu obpaboTke
¢annoB gaHHbIX.

AHanusaTop CcHabxeH MHOTOOYHKLMOHANbHbIM CTapTOBbIM Moaynem,
obecneuymBalOLUM pasnUYHbie pPeXuMbl 3anycka M3MepeHun. Tak, BO3MOXeH C80600HbIl
3aryckK, 3arnyck ro eHewHemy TTJ1 ypo8HI0, 3arycKu rio ycrio8usiM: 1o YPOBHI0 cuaHana 0OHO20

U3 KaHarsos, 3arlycK fpu rnpeebiweHuU 3adaHHO20 yYPOBHS cuaHara, ecriu CuaHars HUXe ypoeHsl,
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ecsnu cuzHan Haxodumces eHympu 3adaHHO20 peauoHa, a makxe ompabambiearomcss 8epxXHUL
U HUWXHUU aucmepesucsl.

MpeaycMoTpeHa BO3MOXHOCTb MHTErpMpoBaHne u anddepeHumpoBaHne namepsembix
CUrHanoB BO BpPeMeHHOW obnactu, a Takke UHTEerpupoBaHue B YacTOTHOW, YTOo obecneunBaeT
n3mMepeHve WHTerpanbHblX W AvddepeHumanbHblX XapakTepucTuk curHana 6e3 cMeHbl
nepBu4yHoro npeobpasoBatens. Hanpumep, XxapakTepuCTUK CKOPOCTU U NepemeLLeHus
3agaHHOM ToukM KonebaHu obbekTa Npu UCMNOMb30BaHUN B KAa4eCTBE NEPBUYHOMO NPUEMHMKA
akcenepomeTpa.

Hanuune MexkaHanbHOro BPEMEHHOIO0 CMeLleHUs OaeT BO3MOXHOCTb MCKITHYUTb
3anasgbliBaHve Mexay kaHanamu, 4to obecnedvBaeT KOppPEeKTHOE U3MepeHne nepeaaToyHbIX U
B3aMMHbIX KOPPENAUMOHHBLIX (PYHKLMI ANa nccnegyemMblX 06bekToB, MMELLMX 3HAYUTENbHbIE
3a0epXkn npeobpas3oBaHUsA CUrHanoB, NPEBbILAIWMX BpeMs KOppensumMm CUrHanoB Mexay
BXOOOM U BbIXOAOM.

Ans n3obpaxeHnsa M3MEepeHHbIX XapakTePUCTUMK CUrHarioB MOXHO BOCMOMb30BaTbCA
OOHVM UNWN OOHOBPEMEHHO ABYMsi 3kpaHamu. MacwTtabbl no ocam abcumcc BbibuparTcsa B
3aBMCMMOCTU OT u3obpaxaemMon QyHKUMM U MOryT OblTb NMHENHBIMW B YacCTOTHOM W
BpeMeHHON obnacTsx, a Takke OKTaBHbIMW U OOHA TPeTb OKTaBbl - B YacToTHoW. MacwTtab no
OCU oOpauHaT Takke BblbuMpaeTcsas B 3aBUCMMOCTU OT u3obpaxaemon GyHKUmn. Bbibop
maclwTaboB Mo OCAM M 3KpaHaM HE3aBUCUMBIN.

Kaxabln akpaH aHanu3aTtopa cHabxeH ykasatensamu - Kypcopamu, Ond noucka u
cnexeHns 3a n3obpaxkaemoun MHpopMaumen, ykasatenem rapmoHuk. MimeeTcs BO3MOXHOCTb
CMHXPOHHOTO NepeMeLLEeHNs KypCopoB, a TaKkkKe MHOFOKPaTHOro yBenuyeHusi n3obpaxeHHbIX
OYHKUUNA.

Mpn BbIXO4e M3 NporpaMmMbl MPOUCXOOAUT aBTOMATUYECKOE COXpPaHeHWe MnocnegHnx
YCT@HOBOK Ha peXmmMbl 06paboTkn 1 nsobpaxeHus. AT pexnmbl OyayT BOCCTAHOBIEHbI MPU
crneayoLeM BKIHOYEHMN BUPTYanbHOro npubopa.

PesynbTaTbl M3MepeHu MOryT ObiTb 3anucaHbl Ha XECTKUM OUCK ONA XpaHeHus u
BTOpMYHON 06paboTkmn cpeacteamu npunoxeHun Windows, Hanpumep, Microsoft Excel, vnun
Yyepes cTaHOapTHbIM Bydep obmeHa nepefaHbl APYrMM NPUMOXKEHUSAM.

[na coeguHeHWss C NEPBUYHBIMU MPUEMHUKAMU BUOPALMOHHBIX U aKyCTMYECKMX
curHanoB «CA-03» wumeeT cneumanbHyl0 KOMMYTAUUOHHYIO MaHenNb C PacrnonOXeHHbIMU Ha
Her SMB pasvemamu “CHO”, "CH1” ,...,"CH7”, pasbem ansa 3anycka namepeHui no BHeLHeEMY
TTI yposHio - “EXT TRIG” — puc.1.1.
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Puc.1.1. KommyTtauuoHHasa naHens CA-03.

B0O3MOXHOCTb MOAKMHOYEHMS NEPBUYHBIX BUOPALMOHHBIX U aKyCTUYECKUX MPUEMHUKOB,
MUMeloLLMX COOCTBEHHbIE ycunutenu, a Tawke npueMHukoB ¢ ICP nutaHuem, npoBeaeHusi
KanubpoBKM U3MEPUTENbHbIX TPAKTOB C Y4E€TOM KOI(PMULUMEHTOB YCUNEHUS BHELLHEW
annapaTtypbl, aganTauum CUCTEMbl K YPOBHSIM W3MepsieMblX CUFHaNoB B pexumax
aBTOMaTU4YECKOrO WM PYYHOro YNpaBlieHWUsi, Hanuyne MHOroyHKLMOHANbHOrO CTapTOBOrO
MOAYNA U Apyrve AOMONHUTENbHbIE BO3MOXHOCTM obecneyvBaloT yaob6cTBa B MNpOBEAeHWM
BMOPALMOHHBIX Y aKyCTUYECKMX UCCNEA0BaHUIA.

Ha puc. 1.2. nokasaHa MKOHKa Ons 3anycka ABYXKaHanbHOro aHanmMsaTtopa CUrHasos.

Puc. 1.2. Bug vikoHkn ans 3arnycka ABYyXKaHallbHOro aHanmaaTtopa CcurHanos.

Xapakmepucmuku aHanusamopa.

KonnyecTtBo nameputernbHbIX KaHanos - 2 13 8 CUHXPOHHbIX KaHamOoB;
Tun ALMM - Delta-Sigma;
Paspewenne AL — 24 6uTa;
BxogHoe conpoTueneHune - He meHee 1 MOwm/60Md
AMNNnTyaa BXOOHOro curHana, Makc: - 10, B;
Bxoa — nporpamMmmHoe nepekrntoyeHmne - AC/DC,
AC — 3ab npu vactoTe cpesa 3.4 'y;
Monocskl nponyckaHus, Mu; 40000, 25600, 20000, 12800, 10000, 6400, 5000,
3200, 2500, 1600, 800, 400, 200, 100, 50 .
OnHamMmnyecknin ananasoH - >110 pb;
Mynbcauus B nonoce nponyckaHns - 0.5 pgb;
HenunHenHocTb ha3oBoOW XxapaKTepuCTUKA - 0.5%
[MepeKkpecTHbIN WyMm - <-100 gb;
Me>xkaHanbHble NCKaXKEHWSI:
Mogaynb - 0,1pb;
da3sa -<0.5%
AHarnoroBLI TPUITEp:
WUCTOYHUK - kaHanbl 0 — 7;
YpOBEHb - nporpammupyemsii +10, -10, B;
CKINOH - NONOXUTESbHbIN, OTPULLATENbHBIN;
Undbposon Tpurrep - TTJ1 coBmecTumbIn
ONUTENbHOCTb > 10Hc;
ICP nutaHue Ha kaxabln KaHan -24 B, 4 MA;

nporpaMMHoe ynpaeneHue BkrtodeHnem/oTkntodeHnem ICP nutaHus;
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XapakmepucmuKu aHanu3a.

PaspelieHne: 8192, 4096, 2048, 1024 ANCKPETHbLIX 3HAYEHUI BO BPEMEHHON obnacTu;
3201, 1601, 801, 401 nonoca B 4acTOTHOW, a TaKkKe OKTaBHOE W TPeTb OKTaBHOE
npegcrtaBneHmMe B 4acTOTHOM obractu, nNpu cTaHAapTHOM KOSfiMdecTBe MNosioc, Bblbnpaemom
aBTOMaTM4YeCKM B COOTBETCTBMM C MOJSIOCOM NPOMNyCKaHus. HwxHAS cpegHereomMeTpuyeckas
yacTtoTa NosioChl NPU OKTABHOM U TPeTb OKTAaBHOM npeacTasneHnn 16 M.

B pexume CTatMCTUYECKOrO aHamM3a 4MCNo paspsigoB  MCTOrpamMMbl  MOXET
BbIOMpaTbCs Nonb3oBaTenem M3 psga BO3MOXHbIX 3HaYeHun: 256, 512, 1024, 2048.

BecoBble  byHKuMM:  TpsamoyronbHas, XaHHuHr, XammuHr, BbnakmaH-Xappuc,
YTouHeHHbI BnakmaH, bnakmaH, lMnockasa sepwunHa, 4-oe BblpaxeHue bnakmaH-Xappwuc, 7-

oe BblpaeHne brniakmaH-Xappuc, OQKCnoHeHumnanbHasl.
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2. AneMeHTbI ynpaBrieHus aHanu3saTopa.

Mpn 3arpyske nporpammHoro npogykta “CA_03” Ha 3KpaHe MOHMTOpa MOsBMseTCS
n3obpakeHne OCHOBHOW MaHenu ynpaeBneHus BupTyanbHOro npubopa puc.2.1, rge
PacnoNiOXeHbl yrpasasouue a1eMeHmbI. KHOMKU yrpasneHus, UuHOukamopskl, rosns esoda
OaHHbIX, a TaKKe 9KpaHbl [N HabngeHMs 3a MPOLECCOM U3MEPEHM U n3obpaxeHus
pe3ynbTaToB.

KHoriku ynpaesneHusi - KHOMKW, aKTMBauMs KOTOPbIX MPMBOAUT K BbIMOMHEHUIO
ornpefeneHHbIX ornepauun nnu OencTBUAn U3MepUTENbHOM cUCTeMbl. Tak, KHomka «Bbixoay,
obecneymBaeT BbIXxo4 U3 nporpammbl. (34ecb 1 ganee «HaxaTb» — «aKTUBUPOBATb» SNEMEHT
ynpaBrieHns O3HayaeT BLINOMHUTL Crieaylolmne onepaumm - NogBecTu Kypcop Mbiln B Mnorne
3M1eMEHTA 1 WENKHYTb JIEBON KITAaBULLEN MbILLIN).

WHOukamop - aneMeHT ynpaBlieHUs, XapaKTepusyrLUNn onpenerieHHoe COCTOsAHUE
N3MepUTENbHON CUCTEMbI, HAaNpUMep TekyLlee KONUYeCTBO HAKOMMEeHUNA.

[Mone esoda daHHbIX - MoOne, B KOTOPOE Mofb3oBaTeNb MOXET BHECTU YNCIIOBYO UMK
TEKCTOBYIO MH(POpMaLUIO C KnaBumaTypbl.

Ynpaenswowue anemMeHmbsl 00befeHbl B Mons no NpUHaAANEeXHOCTM K Tuny 3agadv

yrnpaBneHusi NpoLLeCCoOM N3MepeHnd. Takux nonem HeCKonbKko - puc.2.1.
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3 Ananusarop curnanos CA_D3

¥ 1 [ =

Puc. 2.1. MNMonga ynpaeneHusa gByxKkaHanbHOro aHannsaTtopa CUrHanos:
1 - none BbIGOpa OKOHHbLIX BECOBbLIX (DYHKLINIA;
2 - none ycTaHOBOK U3MEpPEHUA;
3 - none BbIOOpa pexxMma N3MepeHnis;
4 — none ynpaereHNsi 3KkpaHamu;
5 — none cTapToBOro Moayns;
6,7 — nonsa kanMbpoBkn kaHanoe A n B;
8 - nonsi n3obpakeHNsa AaHHbIX U3MEPEHUN.
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2.1. None OKOHHbIX BECOBbIX (PYHKL NN

Ha pwuc. 2.2. nokasaHbl BECOBble OKOHHbIE beHKLl,I/II/I OOCTYNHbIE NMOoNb3OBaTesnto Mnpu

nposegeHnn I/I3MepeHI/1I7I.

OkHo; v
Enaktan-appuc 7 | “'i

[MpAroyroneHoE
HEHHHHr 3

HEMMHE A

B makman-+appuc
HrouHeHHEIN B iakiaH

B makrdan

Mnockan eeplwHa

B makran-appuc 4
¥ B 3 kraH-=appMc 1
|= AKCNOHEHTUMANEHOE

Puc.2.2. Habop BECOBbIX OKOHHbIX (DYHKLNNA.

MpsAMoyronbHOe M 3KCMOHEeHUManbHOEe BECOBble OKHA, Kak NpaBuio, UCNOMb3ylTCs
Npu aHanuM3e WMMYNbCHbIX MNepexodHblX XapakrepucTtuk. [lpu crtaTtucTnyeckoM aHanuse
NCMNOMb3YT MPAMOYrofibHOEe BECOBOE OKHO. OTO OKHO HE BHOCWUT UCKaXXeHWUN BO BPEMEHHYO
peanu3auuio curHana.

OkHa XeHHWHra, XemmuHra, bnakmaHa-Xappuca, YTouHeHHbIn BnekmaH, bnekmaHa,
lMnockasa BeplunHa, briskmaHa-Xappuca 4YeTBepToro U ceabMOro rnopsakoB MUCMOMb3YHT Npu
cnekTpanbHOM aHanmse Ha ocHoBe GbIcTporo npeobpasoBaHusa Pypbe (BINP) ans nogasneHus

pe3Knx Bapmau,mﬁl Ha Ha4YallbHOM U KOHEYHOM Y4aCTKaX UCXOAHbIX BPEMEHHbIX peanmsau,mﬁ [1]

2.2. None ycTaHOBOK U3MepeHUn.

XapakTep pellaeMon N3MepUTENbHOW 3ada4yn onpeaensieT u Metod namMepeHun. Tak,
ANS NOSTyYEeHUs1 COCTOATENbHbLIX OLEHOK 3ProgMyeckux CTauMOHAapHbIX MNPOLECCOB LUMPOKO
ncnonb3dyetca CnekTpanbHoe HakonneHue. VIMNynbCHOE HarpyxeHue obbekTa npwu
CMEKTPamnbHbIX W3MEPEHUSIX OTKNMKA AdaeT BO3MOXHOCTb OLEHUTb €ro COOCTBEHHbIE
YaCTOTHbIE XapakTePUCTUKMN.

Harpy3kn, o0OycnoBneHHble HannuMem AucbanaHcoB  BpalalWUXCA  4YacTen
npeobpasoBaTtenen sSHeEPrMM, MOryT ObITb KOPPEKTHO ONpeaeneHbl B YCIOBUSIX 3HAYUTENBbHbIX
NMOCTOPOHHUX MOMeX MeTogoM CMUHXPOHHOro HaKomneHuA BO BpeMeHu. B kaudectBe
CTapTOBOr0 CUHXPOUMIMYJIbCA, B 9TOM Crlydae, 4OCTaTOMHO UCMONb30BaTh MMMYMbChl AaT4yuMKka

060pOTOB, CBSI3AHHOIO C BarioM - UCTOYHUKOM Harpysok.
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PacnpepeneHve MrHOBEHHbIX 3Ha4YeHUM Harpy3ok MoXeT ObiTb Mony4yeHo no
pesynbTataM CTaTUCTUYECKOro aHanmMsa uccnegyemMoro curHana. [ns 3Toro none3Ho MMeTb
rMCTorpaMMbl  pacnpeneneHnss MrHOBEHHbIX 3HA4YeHUIA - UCMOMb30oBaTb METod M3MepPeHUs
PacnpepgeneHus.

Boibop ogHOro M3  ykasaHHbIX METOA4OB  M3MepeHwun obecneyvBaeT

YNPaBnsowWnin aNeMeHT nons YCTaHOBKKM, MOKa3aHHbIN Ha puc 2.3.

HeoTaHoBkEM H

| Crektp. HakonneHwe |"Il

¥ CnekTp. HakonneHue
CHH¥pOH. HAKoMEHWE
FacnpegeneHia

Hak.onneHmiE ﬂ 3

Lin I_I 1132 w Exp

Puc.2.3. 3GnemeHT ynpaBneHus BbiIGopoM MeToda nsmepeHuii: CnektpansHoe
HakonneHue; CUHXpOHHOE HakomnneHue; PacnpegeneHus.

Bblibop opHOro M3 ykasaHHbIX METOAOB W3MepeHwui onpeaensieT U BO3MOXHOCTb
BblbOpa COMyTCTBYHOLMX YNPAaBMASIOWMX NapamMeTpoB MOSisi, KOTOpble CBA3aHbl C OCHOBHbIM
AVHaMUYECKN.

Ha puc. 2.4 nokasaHbl ynpaernsiolwuMe 3nemMeHTbl Ans Bblbopa napameTpos,

conyTCcTBYrOWWUX meToay CneKTpaanoe HaKonneHue.

j 40000
2ER00 HeTaHoERM
i 20000 \;\Enemp. Hamnnewe|"{
«Eggg ﬂnmmﬂﬂﬁ/'/ !
" B4m | Nepepemie 3 024 || | 2
- 5000
- m H ak.onneHui ﬂ 3 ¥l ) 3
2500 Li ‘\_W FEHD
1600 . s H |
800
400 /
b2 4
100

50

Puc.2.4. SnemeHTbl ynpaBneHus nons YcraHoBku, obecneyvmBaioLLme BbIGOP:
1 — nonockl aHanusa, u;
2 — NPOUEHT NepeKkpbITUA OaHHbIX;
3 — yncna HakonneHun MoXeT ObITb BblIOpaHo B npegenax 1 — 131072;
4 — TMna HakonneHusa Lin - nuHenHoe; Exp — akcnoHeHumnansHoe;
5 - uHamkaTop TEKyLLero Yncna HakonmneHun.

CnenyeT YTOYHUTb, YTO MPOLIEHT NEPEKPbITUSt AaHHbIX — NPOLEHT oT pasmepa Blo,
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3aaHHOro B nose JOKpaH.
Ynpasnsawwue anemMeHTbl Ang BblboOpa napameTpoB, COMYTCTBYHOLLMX MeEToay

CMHXpOHHoe HaKonfeHune nokasaHbl Ha pI/I025

YeTanosk

CuWH#pOH. Hakomnerxe |
= 1

Manoca, My 10000
2

HakonneHmiE ﬂ 3 =]
5/A='+PH‘| N3z Wep | 3
4

Puc.2.5. OnemeHTbl ynpaBnenus nons YCcraHoBku, obecnevmBaoLLme BbIOOp:
1 — nonockl aHanu3a, u;
2 — yncna HakomnneHmn MOXeT ObITb BbibpaHo B npegenax 1 — 131072;
3,5 — Tmn HakonneHua Lin - nuHenHbIn; EXp — 9KCNOHEHUManbHbIN;
4 - ntHOMKaTOP TEKYLLLero Yncra HakonneHun.

Cnepyet oTMeTUTb, 4TO B MeToge CUHXPOHHOE HaKOMfeHue CriaXuBaHue LaHHbIX
NPOUCXOANT BO BPEMEHHOW obnacTv, T.e. HaKannMBalTCA  MIHOBEHHble 3HadeHus Mo
aHcambno peanusauuin, U3MEpeHue KaxaonW U3 KOTOpbIX MPOUCXOAUT MO  BHELLUHEMY
cvHXpouMmnynbcy. B mMeToge CnekTpanbHOe HaKOMfeHue CriaxmnBaHne AaHHbIX NPOUCXoauT
no aHcamOs0, HO B YaCTOTHOM obnacTu.

Ha puc. 2.6 nokasaHbl ynpaBnsioolWMe 3NeMeHTbl Ansi Bblbopa napameTpos,
conyTcTBytlownx metogy PacnpepeneHums.  HakonneHne B 3TOM MeToAe W3MeEpPEHUn
BbIMOMHAETCA MO JIMHEMHOMY 3aKOHy [Ans  4ucna nonagaHun B (PUMKCMPOBaHHbIE

MHTepBanbl pasps4oB MMCTorpamm.

HeoTaHoBRK

| Facrpeneneruys | "ll

Tionocs, w3 10000
2 | Hueno paapﬂunsﬂ 5G|

A

1+

3 4] Hak.onneHmiE ﬂ 3

R

Pwnc.2.5. 3nemeHTbl ynpaBneHnusi nonsi YcraHoBku, obecneyvvBatone Bbloop:
1 — nonocbl aHanu3a, u;
2 — yncna paspsiaoB rMCTorpamm;
3 - yncna HakonneHwuwm;
4 - MHONKATOP TEKYLLLEro YMcra HakonmneHun.
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2.4. NMone BblOOpa pexnma U3MepeHun

OnemMmeHTbl 3TOrO0 nond — puc. 2.6, obecneumBaloT BbIGOP WUCTOYHWKA AaHHbIX:
UsmepeHue nnn datin ucmoyHuk —(1), Homepa KaHanoB, NoAkIYaemMblX ko Bxogam ‘A’ “B”
aHanmsartopa —(4).

MHugukatopHble namnodkm “A”, “B” —(2) curHanuaupyloT O MNeperpys3ke kaHarnoB B
npoLecce NpoBeAeHUs U3MepPEHUN.

WHTerpmpoBaHue nnu guddepeHunpoBaHme CUrHanoB nepeBuYHbIX npeobpasoBaTenen
obecneymBaloT anemMeHTbl yrnpaeneHus — (6).

OneMeHTbl ynpaeneHus «BHewHee ycuneHue A”, “BHewHee ycuneHue B’ — (3), patoT
BO3MOXHOCTb 3aHECTU B NaMATb M y4eCTb KOI(MUUMEHTbI YCUNEHUA BHELLUHEN annapaTypbl,
€CNnun Takasl annapaTypa MCMNoNnb3yeTcs B MpOLECcCe NPOBEAEHUS N3MEpPEHUn, BkounTb ICP
nUTaHne Ans COOTBETCTBYIOLWIMX MNEepBUYHbLIX npeobpasoBartenen, a Takke obecneuvsatoT
ynpaenenve ycunutenamu PLI27383. [Mopkniodenne - (AC) u otknioveHne - (DC)
aHanorosbIX (uUNbTPoB BepxHUx uYactoT (PBY) pasgenbHO, Ana  Kaxgoro KaHana,

obecneynBaloT ynpasnsowue anemeHTsl (5).

1 Hzmepeque [

ettt ¥ [ sriepeHiie

- '\.-
| HarepeHu1e | ‘ P AN MCTOMHME,

, |18 Jox Jac =" =" lse
Ji R ABEN - L
4 i |

1 BFEEIgtuneHUE = W
3 HEL g \IE . I

| I 1 BHew. ycuneHwe B v AC | :I 6
DC 5

7

Pnc.2.6. SnemeHTbl ynpaBneHns pexmMomMm U3MepeHuin:

1 — BbIGOP MCTOYHUKA AaHHbIX AMs aHanu3a;

2 — uHaukaTopbl Neperpysku no kaHanam A u B;

3 — anemeHTbl ynpaBneHus BHeLWHUMKN yeunutenamm PLU27383, nctouHnkamm
NnUTaHNs 4ns NepBUYHbIX NpeobpasoBaternen ¢ ICP nutaHuewm;

4 — nepeknyaTenu n3MepuTenbHbIX KAHamNoB;

5 — ynpaBneHne NogknioYeHNeM/oTKNoYeHemM aHanorosbix ®BY;

6 — TN npeobpa3oBaHMa BpeMeHHON peanu3auun: dd — aBorHoe
anddepeHumnpoBaHme; d - anddepeHumpoBaHue; --- 6e3 npeobpaszoBaHus;
| - MHTerpmupoBaHue; Il — oBOMHOE MHTErpMpoBaHMe.

[na cmeHbl HOMEPOB KaHaNoB MOAKIIOYEHHbIX KO BXOAaM aHanu3atopa «A» unu «B»
[OCTaTOMHO  aKTMBMPOBATb  JIEBOWM  KMaBUWEN  MblKM  3NIEMEHT  ynpaeneHus  (4)
COOTBETCTBYIOLLErO KaHama v MaHunynumpysi CTperkamu «BBEpX» WM «BHWU3» KraBuaTypbl
BblOpaTb Tpebyembii HOMep kaHana. [pu aTom cnegyet oOpaTtuTb BHMMaHWE Ha COCTOSIHME
kaHana. Ecnn Homep kaHana «yTonsieH» Mo OTHOLUEHUIO K MaHEenu - kaHan NoAKMYeEH, ecnm

BbICTyNnaeT Ha NaHesrbo — OTKIHO4YEeH.
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Onsa yyeTta KoahumLmeHTa yCuneHnsa BHeLHen annapaTypbl 4OCTAaTOYHO BHECTU B
none (3), COOTBETCTBYIOLLErO KaHana, 3HadyeHume 3aToro koadduumeHta. Hanpumep, 2.5 no

kaHany «A» 1 1 no kaHany «B» — puc.2.7.

Pestiira

| M amepeHie | "l

A [0 [AC [—
B 1 [AC [—
I'l_ BHew. ycunenwe B

Puc.2.7. 3aHeceHune B onepaTuBHYO NaMsiTb KO3PPULMEHTOB YCUITEHUSA BHELLUHEN
annapaTtypbl U3MepuUTenbHbIX KaHanoB «A» 1 «B».

BHew. ycuneHue &

Ona BknoyerHns ICP NUTaHNss W3MEPUTENbHOINO KaHana [OCTaTOMHO B nofne
ynpaBnennss BHewHee ycuneHue, COOTBETCTBYKLLIEro KaHana, HabpaTb C KnasBuaTtypbl
abbpesunatypy “ICP”. MNMpwn atom nogkntountca ®BY, o yem HanomHuT none AC/DC. Hanuune
ICP nuTaHusa kaHana 6rokMpyeT BO3MOXHOCTb OTKMtoveHns PBY kaHana.

Mpn BHeceHun B none BrewHee ycuneHue kaHana nodoro vncna unv abopesunaTyphl
«PLWy», 4To cooTBETCTBYET BbI3OBY MaHenu ynpaeneHnsa ycunutenem 3apsiga PLU27383, ICP
nutaHne 6yaeT OTKMOYEHO.

Ha puc.2.8 ICP nutaHne nogaHo no Bxod4y aHanmsatopa «A» Ha KaHamn ¢ HOMEpPOM
«0», a no Bxony aHanusatopa «B» onsa kaHana ¢ HoMepoM «1» Bbi3BaHa NaHenb ynpasreHus

ycunutenem 3apsaga PLU27383.

E3 Yocunurens sapapga "PII2¥383"

33T knd 010 eeugioory  eHy P | [ o |

| ABToOnNoACTROMKA ‘

Pestira

| I =tepeHmE | T"

A 0 [AC |-

IE 1 [AC [ Puc.2.8. BkntoyeHune |CP~I'IVITaHVIFI NepBUYHbBIX MPUEMHUKOB U BbI3OB
OONOMHUTENBHOW NaHenu ynpaesreHust ycunutenem sapsaa

I ICF  BHew. ycuneHue &

PLLI27383.
I puw  BHew. ycHneHwe B

Ha nanenu ynpaeneHua  ycunutenem 3apsga  pPacriosioXeHbl  SMNEMEHTHI,
obecneymBaroLLme BO3MOXHOCTb Bblbopa punbTpoB BepxHuX (PBY) n HmxkHuXx (PHY) vacTor,

KoappuumeHTa nepegaym (Kn) no sagaHHoMy kaHany, B YaCTHOCTU MO KaHany ¢ HOMEpoM «1».
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Kpome Toro, naHenb ynpaeneHuss PLU27383 mnmeeT KHOMKy «ABTONOACTPOMKa», akTuBauus
KoTopon obecneunT aganTauuio U3MepUTENbHbIX KaHamnoB CUCTEMbl K YPOBHSAM U3MEpPSEMbIX
CUrHanoB, Npu 3TOM UBET KHOMKW mM3ameHuTcs. o OkoH4YaHuM npouecca agantauun uBeT

KHOMKM BOCCTaAHOBUTCH, a cucTema nepengeT B peXxXnm M3aMepeHui.
2.4. MNone ynpaBneHUs 3KpaHamu

B atom none pacnonoxeHbl ynpasnsoowme anemMeHTbl, obecnedvvBalolme CMeHy
dopmaTta 3kpaHoB. AkTuBaumsa anemeHtTa «1&2» BbI3oBeT u3obpakeHne OBYX YHKLUURA

BblGpaHHbIX NMonb3oBaTenNemM Ha BEPXHEM U HUXKHEM aKkpaHax — puc 2.9.
M[=]E3

3 Ananusarop curnanos CA_03

Okro Y: | EBen Time B  RealPat ™  Man™
| E 3 kmaH-KappHe 7 |"|

1.90-

deTaHoek

| Cnekrp. Hakonnexue |V'

Monoca, Ty § ana

0.95-

Mepexpemie § 0% -0.00-
HakonneHue ﬂ 3 0 L
. T il
Lin = I 18 ™ Ewxp m_|
Pestiara -1.30-, 1 | 1 1 1 1 1 1
— 0o 0z 05 07 1.0 1.2 15 1.7 . f
| WamepeHue |V| Tirne:
k=34, 2= 42500y, V= 95.887,08 Sa=326le01, B
E 0 ,E — e ™ k=34, 2= 42500y, V= 5793, 0B Sh=9607e-01, B
B 1 [AC [ v:| ab Max = 1000 Scale | 120 Spectum B ¥ Main ¥

I 1 BHew. ycHneHWe & 100.0-

| W BHew. B
P HEWL YCHNEHEe ?18—

mjﬂwz -

Paswep BN 3 1600

15.4-
Chop gaHHen

Herpeprisren | %] AP Aot oy A A O TV o it B T e i

128,

=]
|
Zm !
CeoBoaHbi |v]- 0o 1000 200.0 3000 4000 500.0 500.0 700.0 Hz i/Band

Janepwka A=:B  0.000,mc

:

fanand gy HTB LoEq B 100ES wB/Ea B 000Ee3 (RenB o go, TR LoEa H[T00ES wB/Ea 2] 7.000E+3

Punc.2.9. OnemeHTbl ynpaenenus nons JkpaH. Bbibop AByx skpaHOB Anst M3o6pakeHns
pe3ynbTaToB N3MEePEHUN.

AKTMBaLMA aneMeHTa «2» unm «1» 3Toro nonsd npuBeaeT K M300paKeHWo O4HON U3
YHKLUMIA NOKa3aHHbIX Ha puc 2.9. Tak, Npu HaxaTon KHomMke 2 6yaeT BuaHa B YBENUYEHHOM
mMacwTabe TOMbKO XapaKTepucTuka aBTocnekTpa kaHana «B» - puc.2.10, a npu HaxaTton
NnepBON KHOMKE TOSIbKO pearbHasi YacTb BpeMeHHon (byHKuMM kaHana «B» - Time B, Real

Part, nokaszaHHasi Ha BepxHeM 3KpaHe puc.2.9.
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3 Avanusarop curnanos CA_03 M=]E3
Okhg Y: ab Max: 1000 Scale | 120 Specturm_B W I ain
| E M3 kiaH¥appie 7 |"1
100.0-
YeTaHoBkM
| Cnekrp. HakonneHue |v‘
Maoneca, My ﬂ |00
MNepekpemie ﬁ 0=
HakonneHun ﬂ 3 0=
Lin |_| 1 ™ Exp
Pk
| W arepeHue |"‘
40.0-
A 0 [AC [
[B. 1 [AC [
I 1 BHew. ycHneHWe &
pw  Brew. ycunedwxe B 10.0-
| |
o, 112 !
ZmJ
Paztep BN ﬁ 1600
CAop gaHHer Sl
Henpepomrear v 00 1000 2000 3000 4000 5000 6000 7000 Hz |Band
Ceatioare |‘]- k= 34; X:= 425,000, Y= 5.793,5 b = 9.526e-01, B
3 A=+B  0.000,
?.ELED)KKEI > MG -
Fanand  goy B LoEad00Es wsEw HToo0Ees |[B220B gy B Lopa HT00ES we/En 27 000E+3
Pnc.2.10. N3obpaxeHne ogHom 13 pyHKUWUIA, NOKa3aHHbIX Ha puc 2.9 — pesynbTaTt akTMBauum
KHOMKM 2 Nons ynpaBneHvs JKpaH.
B 3TOM none pacrnonoxeH anemMeHT, obecneymBawowunn Bbibop pasmepa bBI1d.
Monb3oBaTento OOCTYNHbI 4YeTblpe BapuaHTa pasmepa 400, 800, 1600, 3200, u4Tto
obGecneuMBaeT COOTBETCTBYKOLlEE 3TUM LUudpam pas3pelieHne npu  CcnekTpanbHOM

npeactaesneHun aaxHbix (400, 800, 1600, 3200 nonoc aHanusa). [MNpu nsobpaxeHun yHKUUIA

BO BPEMEHHOWN 06nacTy yKasaHHbIM Ludpam COOTBETCTBYIOT OTpe3ku BpeMmeHn AT =dt* N,
roe dt — war kBaHtoBaHusa, N = 1024, 2048, 4096, 8192.
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2.5. CtapToBbIN MOAYINb

CrapTtoBbii MoAyrb BKNtoYaeT B cebs Habop anemMeHToB ynpaBneHns No3BOMsOLLMX

dopmMmMpoBaTh LUMPOKNIA HAOOP PEXMMOB 3amnycka U3MepeHun — puc.2.11.

CAop AaHHE :

| Henpepeiered: | i I

2 |CeofogHbIA |Tl- 3

Janepwka A=x 0000 Mo
=]

4

Puc.2.11. 3nemeHTbl ynpaBneHnsi CTapToBOro Moayrns:
1 — anemeHT, 3agaroLmi xapakTep cbopa AaHHbIX U3 Habopa:
HenpepbiBHbIR; 10 ycriosuto;
2 — aneMeHT, 3afaloLWwun ycnoemsa ctapTa n3 Habopa:
CBoboaHbIn; BHewHun TTJT; TpurrepHblij;
3 — aneMeHT, 3anyckaroLnin U3MepeHus;
4 - anemMeHT, POPMUPYIOLLNIA 3aAepXKKY MEXAY KaHanamu.

OnemeHTbl CTapTOBOro MoAymns CBA3aHbl AuHaAMu4eckn. Tak, Bbibop pexuma -
HenpepbigHbili cOOp OaHHbIX — puc.2.12a gaeT BO3MOXHOCTb BblopaTtb CB80600HbIU  Mnn
TpuaeepHblll ctapT. CtapT TpuezepHbil npegnonaraet 3anyck 1o yposHHO OOHOro u3
M3MepUTENbHbLIX KaHanoB, MpM 3TOM BCMNbIBAET AOMOMHUTENbHAs MNaHenb — YcmaHosKu
mpuezepa — puc.2,126, rae MOXHO BbiIbpaTb HOMEpP 3anycKatoLLero kKaHana, ypoBeHb 3anycka,
B BONbTax M 3anyckatoLlmi CKIOH curHana v npeabictopuio. MNMpu aToM KaHan 3anycka B none
Pexum 6yget oTMedeH KpacHbIM LIBETOM.

a) 0)
Coop e
=L Uposerb, B 3] 0.100 £

CraoH e‘ J

PRV

HenpepeEHem | ‘V'
‘,{ | Mo ypoEHD |"1 B

T purrepHeIi

CeofngHEIA

¥ TpHrrepHeIA 000,
I

Puc. 2.12. ®opmupoBaHue pexuma HenpepbiBHOro cbopa npu ctapTe NO Tpurrepy kaHana ¢
HomepoM 1 1 no (PpoHTYy curHana npu 3anyckarowem yposHe 0,1 BonbTa.
YnpaBnss 3agepXkon MOXHO obecneunTb OTCTaBaHMe KaHana «A» OT kaHana «By,
OoTCTaBaHue KaHana «B» oT kaHana «A» U CUHXPOHHLIN cOOp AaHHbIX.
Perynatop 3agepxku (4), puc.2.11, akTuBupyeTcd NeBON KHONKOW MbIlLW. YripaBreHve

KnaBuLIaMn CTpesnku KnaemaTypbl, a anemeHTbl "—","+" - NeBow KHOMKOW MbIWN 1 KNaBuLIEN

“Enter” knaBmaTtypbl. JNeMeHTbl YhNpaBreHUs 3afepXKon UMelT AOUCKPEeTHbIA  Lwar

perynupoBKK, paBHbIN NpuBeAeHHOMY wary kBaHToBaHua AL dr = 0.390625/fc, roe fc -



3A0 “Pynuen-llIunses” 17

nonoca MponyckaHwusi, a anemeHTbl ynpaenexwus "-","+" - Gonee KpPynmHbIN Lar, paBHbIN

512*dt .

Mcnonb3oBaHre TOro UM MHOTO pexuma 3anycka U3MepeHuin onpeaenseTcs Boloopom

NMOCTAHOBKOW PELUAaEMON U3MEPUTESNbHOW 3adayvnM U BblIOpaHHbIM METOAOM M3MepeHun. Tak,

npun ncnonb3oBaHNM MeToaa CneKTpaanoro HaKonmneHusa MoryT ObITb NOME3HbI cnepywowmne

PEXUMbI 3amnycka U3MepeHuii:

1.

2.

Cb6op [gaHHbIX HenpepbisHbili. CtapT Ce0600HbII — o0obpaboTka
CTaLMOHaPHbIX 3ProANYECKNX CUTHAMOB.

C6op paHHbIX HenpepbigHbit. CTapT TpuazepHbil. 10 ypo8HI0 OQHOro 13
KaHanoB — aHanorM4yHo npeaplayLwemy nyHKTy, HO Npu 3agaHHOM

Ha4yanbHOM YpOBHe curHana.

C6op paHHbIX llo ycrnosuro. Ctapt BHewHul TTJ/1 — obpaboTka curHanos
pa3BUTUE KOTOPbIX  CUHXPOHHO C HEKOTOPbIM CcOObITUEM, HamnpuMep,
nmnynbcamu gatymka o6opoToB poTopa.

C6op paHHbIx o Ycnosuro. CtapT TpuzaepHsil. 10 ypoeHo ogHOro 13
KaHanoB — aHanornyHo npegbiayLemy nyHKTy.

C6op paHHbIx o ycnosuro. CtapTt TpuezepHsbil. [1o yposHO OAHOro 13
KaHanoB ¢ npeabicTopuen — obpaboTka curHana, aBnsAwLerocs peakumen
nccnegyemom konebaTenbHOM CUCTEMbI HA UMMNYJTbCHOE BO3OENCTBME.

Mpyn  umcnonb3oBaHMM MeTona CUMHXPOHHOrO HaKOMMEHUst MOryT ObiTb MOSE3HbI

crieytoLme pexmmbl 3anycka n3MepeHuii:

1.

C6op paHHbIx llo ycrnosuto. Ctapt BHewHul TTJ/1 — obpaboTka curHanos
pasBUTUE KOTOPbIX  CUHXPOHHO C HEKOTOPbIM COObITUEM, Hanpumep
nMmnynbcamun gatymka o6opoToB poTopa.

C6op paHHbIx o ycriosuro. CtapTt TpuzaeepHsbil. 1o yposHO OAHOro U3
KaHanoB — aHanorm4Ho npeaplayLwemMy nyHkTy.

C6op gaHHbIx Mo ycnosuto. CtapT TpuezepHsbil. 10 ypoB8HHO OAHOr0 13
KaHanoB ¢ npegbictopmen — oopaboTka curHana, SBNsA0LLIEroCcs peakunemn
nccnegyemomn konebaTenbHOM CUCTEMbI HA UMNYTIbCHOE BO3AENCTBUE.

Ana cratuctuyeckon o6paboTKM [aHHbIX MOryT OblTb MONE3Hbl BCE BO3MOXHbIE

PeXuUMbI 3arnycka n3mMepeHuii:

1.

2
3.
4.
5

No

C6op naHHbIx HernpepbigHbil. CTapT C80600HbI.

C6op paHHbIX HenpepbigHbit. CtapT TpuazepHbil. 10 yposHio.

C6op pnaHHbIx o ycnosuro. Ctapt BHewHud TTT.

C6op paHHbIx 1o ycriosuro. CtapT TpueaeepHsbid. 1o yposuwiHio.

Cbop paHHbIX [To ycnoeuro. CtapT TpuezepHbil. Ecnu cuzsHan ebiue
YPOBHS.

C6op paHHbIx o ycriosuro. CtapTt TpueazepHbil. Ecniu cugHasm HUXe yYpOo8HS.
C6op paHHbIX Mo ycriosuro. CtapT TpueeepHsil. Ecnu cuzsHam eHympu
peauoHa.

C6op pnaHHbIx o ycnosuro. CtapT TpuezepHbil. BepxHuli csucmepesuc.
C6op paHHbIx o ycnosuro. CtapTt TpuezepHbil. HuxHul aucmepesuc

Ha puc.2.13 npomnntocTpmMpoBaHbl BapnaHTbl TPUITEPHbIX CTapTOB CTApTOBOrO MOAYNS.
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Tpurrep Tpurrep

Ny

P

S R R A S L
Tpurrep

Puc.2.13. BapmaHTbl cTapTOB Mo Tpurrepy:
a— cOop AaHHbIX, €CNY CUTHamM HWXe 3aaHHOro YPOBHS V;
© - cbop AaHHbIX, eCrN CUrHan Bbille 3a4aHHOIO YPOBHSA V;
B - cO6Op AaHHbIX, €CNn CUrHan BHYTPU pernoHa v1 — v2;
r — oTpaboTKka BEPXHEro rmcTepesmnca;
4 - oTpaboTKa HUXHEro rmcTepesnca;
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2.6. Monsa nsobpaxeHns pe3ynbTaToOB U3IMEPEHUN U Nepefavun faHHbIX.

Ha puc. 2.9. nokasaHbl ABa MAEHTUYHbLIX NOMs, obecnevnBatolmnX BbIOOp n3MepsaeMbix

PYHKUMI, PEexXMMOB WX uM300paxkeHWss 1 Mepegadyn pesynbTaToB M3MEPEHUI ApYrum

NPUNOXeHNAM. OTM nonsa cocToAT M3 rpacbw-lecmx I'IOJ'IGI7I-3Kp8HOB, roe HenocpeacTtBeHHO

M3o6pa>|<a+0Tc;| pes3ynbTaTthbl M3mepeHm7|. Ha6op ynpasnawnwmnx aneMeHToB AaeT BO3MOXHOCTb

nonb3oBaTesito onepatnBHO BMeLWMBATbCA B MNpouecc wu3MepeHuna wun npeacrtaBneHund

pe3ynbTaToB. ANEeMeHThbl ynpaBneHusi CBsi3aHbl Mexay coboin AMHaMUYecKu.

Y:| ab | -
a0.2-

120 Spectium_g b air

B0.2-

ITone 1
30.2- 8

L
0.2- ZmJ
r.-x-u‘lm-\’v“'l W«mewwwmw
-29.8-, A - : | | . | :
0.0 16k 32k 48k B4k 80k 96k 112k Hz  [Band
k=34, %= 42500, V= 95327 oF Sa=3221e-01, B
Se g 3 3= 42500 g, Y= 5.793, 05 Sb = 9.437e-02, B
¥:| ub = Ma:-:: 3.7 Scale | 120 Spectrum_B T
79.7-
51.8-
=1
ITone 2 -
24.0-
-
-39- l Zm &l
<1 i’ Wi
T 1 1 1 1 1 1 1 1
0.0 1Ek 27k 48k 4k B0k 9Ek 1.2k Hz | Band

Puc. 2.14. lNons npeactaBneHns pesynbTaToB N3MEPEHWIA.

Tak, BbI3oB ntobon M3 npegnaraembix yHkuumn, puc. 2.15, dopmupyet Habop

BO3MOXHbIX PEXMMOB NpeAcTaBneHust BblIopaHHOM yHKUMM - MacliTabbl no ocsam abcumce u

OpPAVHAT M ee pacluMpeHusi, ecnun yHKUMS KoMmnrekcHas. Ha BTOpoM none mnokasaH pexum

NPeACTaBneHnsT aBTOKOPPENSALUMOHHON PYHKUMM - 3TO KOMMIEKCHas pyHKUMS, NO3TOMY Ans

Hee B ynpaBnsloWweMm «none 2» npegycMoTpeHa [OMOfHUTENbHas BO3MOXHOCTb

npencraeneHnsa - pacwmpenuns dpyHkumn. K HMM oTHocaTcs: Real Part — peanbHasa 4yacTb;
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Image Part — mHumasa 4dactb; Mag. - mopynb; Phase - asa; Nyquist Plot - gwnarpama
Hawnksucta; Nichols Plot — puarpamma Hukonbsca.
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Puc. 2.15. OnemeHTbl ynpaBneHns n3obpaxeHnem pesynbTaTtoB U3MEPEHUI:

1 — eAVHNLLI USMEPEHUs aBTOCMNEKTPa, OCb OPAMHAT;

2 — BbIbop MacwTaba npeactaBneHns asTocnekTpa B ab;

3 — Habop PyHKUMIA OOCTYNHbIX AN NPeACTaBneHns Ha 3KpaHe Ansg Metoaa

CneKTpanbHOro HaKONJEHUS;

4 — cnepAawme Kypcopbl Ana yHkumm Spectrum. Main — Kypcop TeKyLLMX 3HaYEHWIA.

Harm — ykasaTtenb rapmMoHWK,;
5 — eAnHUUBI M3MEpPeHUs aBTOCMEKTPA, OCb abcuuce;

6 — Habop paclumpeHun ans KomnnekcHon dyHkummn Autocorrelation.

7 — OCHOBHOW KypcCop;
8 — OBa BcrnomoraTenbHbIX Kypcopa.

Kaxxgomy akpaHy npuHagnexat Tpu Kypcopa - OAWUH OCHOBHOW - KOPOTKUI KPeCT 1 ABa

BCMOMOraTesibHbIX - ANWHHbIE Genble KpecCThbl. OcHoBHOM KypCop, B aKTUBHOM COCTOAHUMN,

nocrne Luwen4vyka rno Hemy NeBOV KnaBuWeEN MbiwK, obecrneynmBaeT crexeHue 3a TEKYLLNMMU
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3Ha4YeHnAMHA HpeﬂCTaBﬂeHHOVI Ha J3KpaHe beHKLI,VIVI. OTM 3Ha4veHns no Mepe OBUXEeHUA

Kypcopa MHAULMPYIOTCS B NOMsX nHaukaumm akpaHa (1), puc.2.16. (MNepemeleHme akTUBHOMO

Kypcopa no rpaduky nsobpaxxeHHoON pyHKUUK obecnevmBaeTcs KnaBnaTypon: cTpenka «->» -

OBWXKEHWE HanpaBo; CcTpernka «<-» - ABWXKeHne Haneso; «Shifty + ogHa n3 cTpenok BeicTpoe

ABWxeHne). BcnomoratenbHble Kypcopbl Nocre ux nocrnefoBaTenbHOM akTuBaumum u
I
i S
"2
Y:| b = Max = 1204 Scale |Auto Spectium_d ¥ Harm ™
120.4- ' 5 5 4 4
g2 8- Save
45 2 - Buffer E
L
7R~ ’ = J
| 3
-30.0-, 1 1
0.0 25k B0k 7 1EIIIIk 125k 'IEEIk 1?5k 2 {Band
k= 320; X = 400000, ¥= 118 416 0B 1 Sa=1048eH11, B 2
Sc ™ k= A085; = -0 004, Em; %= 0.005,En Sh=1481e03 B
Y: En Autocarrelation_& ™ Myguizt Plot ™ Main ™
1.00-
0.50-
=1
0.00- =2
Color
-0.50- 3 F
-1.00-, i . B i | ' [En
-1.13 -0.84 -0.54 .25 0.04 0.33 0.63 0.9z 1.21 a

Puc. 2.16. Pacwunpenune Nyquist Plot komnnekcHon doyHKkunn Autocorrelation_A B pexunme Zoom:

1-
2-
3-
4-
5-

nons MHAMKaLMN OCHOBHbIX KYPCOBOB, i€ K — HOMEP TEKyLLIE TOYKM U ee KOOPAMHATDI;
nong MHAMKaLMn ENCTBYIOLNX 3HAYEHMI 3MEPSEMbIX BENNYMH NO KaHanam «A» n «By;
NHOUKaTopbl cocTosHNA Zoom (Jlyna);

BknioyeH ykasatenb rapMOHUK;

WHTErpypoBaHMe B 4YacTOTHOW o0OnacTtu: jw — WHTerpupoBaHue; jw"2 —pgBoliHoe
WHTErpupoBaHue;

Save —ynpaBneHue 3anucbio B hann 3HadeHuin QyHKUUKN, n3obpaxeHHo! Ha

COOTBETCTBYHOLLEM 3KpaHe;

Buffer — ynpaBneHune nepegaden rpadouyeckorn MHopmMmaumm B CUCTEMHbI Oydep obmeHa;;
Color — BbIbop LBeTa NpeAcTaBneHns pesynbTaToB U3MEPEHUI.

nepemMmeLwieHnn ogHoro - B nesbliit BerHVIVI, a BTOpOro B HWXHNIA I'IpaBbIVI yrnbl NoJfiA ydacTka

3KpaHa, KOTopoe XeJlaTeJibHO YBEeJIN4YAUTb, OornpenesialoT KoopanHaTbl 3TOr0 nosd.
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AKTMBaLMA YyBENUUMBAEMOro MONA OOMHAPHbIM LUEMYKOM MpPaBoOM KhaBuLIW MbILIN
NPMBOONT K «pacTArMBaHuUiO» BbIOPaAHHOrO yyacTka 9KpaHa Ha Becb 9kpaH. BosBpart kK
0Obl4HOMY pa3spelleHnto aKkpaHa obecnednBaeTca ABOMHbLIM LLENYKOM NPaBOW KMaBULLM MbILLIN
B nofie 3kpaHa. Pexum yBenuyeHHoro macwtaba nwboro 3kpaHa nosien ynpasrneHus
COMPOBOXAAETCA N3MEHEHNEM LiBETA MHOMKATOPOB «Z0oOM» Ha LBET rpaduka n3obpaxeHHomn
Ha aKpaHe dyHKUMM — prc.2.16.

Mpn aHanunse peakumMm CUCTEMbI Ha WUMMYNbCHOE BO34encTBMe ObiBaeT MonesHo
MCNoMb30BaTh CrnaXuBaHWe OrpaHNUYEHHOro yvacTka BPEMEHHOro curHamna npsiMoyronbHOM
UNN  3KCMOHEHUManbHONn BecoBbiMM QYHKUMAMKW. C 3TOW Uenblo NpeayCMOTPEH 3NeMeHT
ynpaeneHus - 1, puc.2.16a, KOTopbIi BKMOYAET/OTKNIOYAET criaxmnsaHme BblbpaHHOro yyactka
BpeMeHHOro curHana. Ha BepxHem akpaHe BpemMeHHasi dyHKUMS KaHana A, criaxeHHas
NPSMOYrofibHON BECOBOW (PYHKUMEN, HA HWKHEM 3KpaHe CHeKTp CrraXeHHOW BpeMeHHOW

OYHKUMMN.

E3 Ananusarop curnanos CA_03. | |0O0] =]
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| M pAMOYronEHOE |"'" o
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Eem 083 44 50 5B B2 X 74 21 :
| M staepeHUe |"| ' : ' ' : : : : e m
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Puc.2.16a. AnemeHT ynpaeneHus -1, obecnevmBaroLLni CrnaxxmaHue BbIOGpaHHOIo yyacTka
BPEMEHHOIO cUrHana BeCcoBOW (PyHKLMEN, B JAHHOM Criy4yae — NpsiMOYrofibHom — 2.

Kpome TOro, akpaHbl CHabXXeHbl yKasaTensiMu rapmoHuk - «Harmy. HaxaTtue aTon
KHOMKW NPy akTUBHOM OCHOBHOM Kypcope NpUBOAMUT K NOCTPOEHUIO Ha rpaduke BepTUKanbHbIX
NMHWI, COOTBETCTBYIOLMUX BTOPOMW, TpeTben U T.4. rApMOHMKaM MO OTHOLLEHWUI0 K KoopauHaTte
«X» pacrnonoXeHuUst OCHOBHOIO Kypcopa (Ons (yHKUMA npeacTaBrneHHbIX B 4aCTOTHOWM

obnactu) — puc. 2.16.
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Mpn paboTte ¢ ABYMA SKkpaHamMu MOXeT ObITb nonesHa kHonka “Sc” obecneuvnBatoLlas
CMHXPOHHOE MNEPEMELLEHNE OCHOBHbLIX Kypcopog8 0Denx 3KpaHOB, €CnvM 3KpaHbl MMET
OlMHaKOBble MaclUTabbl NpeACTaBneHNsa pe3ynbTaToB MO OCAM «X».

KHonka «Save» npegHasHadeHa Ong 3anmcu B ann mM3obpakeHHOW Ha 3KpaHe
dyHKkumMn. Popmat 3anucu obecrneumBaeT BO3MOXHOCTb BTOPMYHOM 06paboOTKM  OaHHbIX
cpencteamu npunoxenunn Windows , Hanpumep, Microsoft Excel.

Kaxgomy akpaHy npuHagnexat kHonku «Buffer» n «Colors.

AkTnBauma kHonkum «Buffer» 3aHocut B Oydbep obmeHa rpadmk mn3obpaKeHHbI Ha
COOTBETCTBYIOLEM 3KpaHe, Nnocre 4ero aTa MHPOPMaUUA CTaHOBUTCHA AOCTYMHOW OPYrnm
npunoxenuam, Hanpumep “Microsoft Word”.

AktnBaums kHorku “Color” uaMmeHuT uBeT M300paxaemMol Ha aKpaHe (YyHKUUK U LBET

TEKCTa B NonAax nHaunkauun.

2.6.1. Pexum cpaBHeHUA AaHHbIX

Mpn namepeHun moayna wn dasbl NepefaTodHbIX (PYHKUMA NpeayCcMOTPEHbI
AOMOSTHUTENbHbIE BO3MOXHOCTM, oObecnedyvBaloliMe XpaHeHMe W CpaBHEHVME YacCTOTHbIX
XapaKTepUCTUK. TN BO3MOXKHOCTM peann3oBaHbl C MOMOLLLIO AOMOMAHUTENbHBLIX YNPaBNSoLWMNX
3IEMEHTOB, KOTOPbIE MOKa3aHbl Ha puc.2.17.

Y En Freq Resp. H1 ™ tag. ™ N 1
1.006-

s
0.755- Eq
o
0.503- E
L_|
0.252- D J

I:|-|:":":|_| | [ | | 1 | | |
1] 2500 5000 Fa00 10000 12500 15000 17500 20000 m

k= 1573, E:= 0089 Bem.; ¥:= 0.011,Bem.. Sa=1506e+H1, 2

Pnc.2.17. JononHutenbHble ynpasnsowme anemeHTol: “Ms” — B namsate; “EQ” - cpaBHUT;
1 - nHguKaTop M3obpakaeMon hyHKUNN.

Pexum cpaBHeHMa peanuaoBaH cnegyowmm obpasom. CHavana HeobxoanmMo 3aHecTu
B NnamATb 6a30Byt0 pyHKUMIO. [1118 3TOro A0CTaTOYHO HaXaTb ynpasnsowmin anemenT “Ms” n
3anycTuTb namepeHuns kHonkon «Ctapt». o okoH4YaHUM namepeHnin 6asosasa pyHkUna byaet

3aHeceHa B NamsiTb, O 4YeM CBUOETENbCTBYET WM3MEHeHue uBeTa KHomku “Ms” Ha

3eneHbIn -puc 2.18.
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Puc.2.18. basoBas dyHKUMA — cha3oBasi HaCTOTHAsS XapakTepUCTUKa - 3aHeCeHa B NaMsTb.

Ecnn aktuBupoBath ynpasnstowmn anemeHT “EqQ” — cpaBHeHue, TO Npu NOCneayoLwmnx
N3MepeHnsaX, Ha COOTBETCTBYOLWEM 3dKpaHe byaeT msobpaxaTtbcs —“‘Equalized”. Ona moayns
YaCTOTHOMN XapaKTepPUCTUKN 3TO YaCcTHOe OT AeneHns 6a30BoW (PyHKUMM Ha COOTBETCTBYOLLMNE
3Ha4yeHMs1 BHOBb WU3MepeHHOW, a Ang (pa3oBOW YACTOTHOWM XapakKTEPUCTUKM PasHOCTb Mexay
hason 6asoBor yHKUUN N a3on BHOBb U3MepPEHHOM — puc 2.19.

_ m|F|m =1F

Band

Pwnc.2.19. PasHocTb mexay dason 6a3oBov yHKLMM 1 ha3on BHOBb M3MepeHHol — “Equalized”.

Mocneaytowasa akTmeaums nHankatopa — (1) No3BONUT BbIBECTM Ha 3KpaH 6a30BYH0 OYHKLMIO —

puc.2.20.
YKas3aHHbIN PEXNM CpaBHEHUS (PYHKUUN MOXET OblTb MpPeAcCTaBNEH aHanuUTUYeCKu

KOMMIIEKCHbIM BbIpaXXeHNeM
AH, =H, /H,,

roe H,,,H, - 6a3oBas 1 TekyLlas KOMMIIEKCHble NepeaaToyHble yHKLUM

COOTBETCTBEHHO Ha K-OM YacToTe. BblpaxeHus Ansa aTux PyHKUNA OaHbI
B pasgene 4.
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Puc.2.20. N306paxxeHne 6a30BOM OyHKLMM B YBENMYEHHOM MacliTabe nocne aktmeauum
nHgukartopa (1).

3. PeXXxnmbl namepeHum

3.1.

KanubpoBka nameputenbHbIX KaHanoB.

Ona kanMbpoBKM W3MepUTENbHBIX KaHarnoB MNpeaycMOTPeHbl MOMs  yrpaBreHus,

pacnosioXXeHHble B CaMOM HWU3Y NaHenun ynpaereHnsa aHanuaatopa curHanos - puc.3.1. B aTux

NnonsiX HaxoOsaTcs SNeMEeHTbl yrpaereHusi, obecneynBarolme Boloop pasmepHocTn — “Best.”,

2

NOPOroBOro YpoBHS UaMepsaeMbix BenuumH — “Lo,EQ.”, a Takke nons Beoga YyBCTBUTENBHOCTH

nepBUYHOro npuemHuka — “mB/EJ.”.

3?.qepm&a.t’-‘n.=>B 0,000 rac H
Kanand  poy 2R LoEa200Es wbsEn oo ||k ge, T Lopw HT00ES  wB/Ex 2T 000E+E
—— Een

Ma 2 3
1

g

rd "2

P

Il

CE—

Pnc.3.1. SnemeHTbl ynpasneHus nons kanubposku:
1 — BbIBOp pasmepHOCTU N3MepPSAEMON BENNYNHDI;
2 — NoporoBbLIN YPOBEHb N3MEPAEMON BESUYNHBI;
3 — YyBCTBUTENBHOCTL NEPBUYHOIO NPUEMHMKA.
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Ecnun 4yBCTBMTENBHOCTM NEPBUYHBIX MPUEMHMKOB M3BECTHbI 3apaHee, TO [4OCTaTOYHO
BBECTM 3TN 3HAYEeHUA B 110715 88o0a: “mB/E0.”.

Mpn kannbpoBKe KaHamnoB OT BHELUHEro WCTOYHMKA CcurHana - kanubpartopa,
HeobxoaMmo B Mnorie BBoAa AaHHbIX «Besi»  BBECTUM pa3MepHOCTU U3MEPSIEMbIX BENUYMH, NPU
3ToM B nonsx “Lo,EQ.” nosaBnTCca NOPOroBbI YpOBEHL CUrHaNa, COOTBETCTBYIOLLNIA BbIOpaHHON
pa3MepHOCTH (B crlydae HeEO6XOAMMOCTM 3TOT YPOBEHb MOXHO U3MEHUTD).

Ecnm B coctaB NepBUYHOrO W3MEPUTENBLHOrO TpakTa BKAYEH W3MepUTENbHbIN
ycunutenb, TO ANS MNPOBeOEHUs KOPPEKTHbIX W3MepeHur HeobxoouMo Yy4uTbiBaTb €ro
KoahduumeHT ycunenuna. nsa atoro B none “BHewHee ycurneHue” Heobxogumo 3anucaTb
3Ha4YeHne KoahmumeHTa yeuneHms nepBrMYHbIX N3MepPUTENbHbBIX TPAKTOB, COOTBETCTBYIOLLIErO
KaHana. Ecnun BHewHWe ycunutenu OTCyTCTBYET, TO KOIMPULUMEHT yCuneHms [OImKeH ObiTb
3anucaH paBHbiMK 1.

3anucaB B ykasaHHble nNons HeobOXoAuMMble [AaHHble, criegyeT noACOeOUHUTb K
NepBUYHOMY NPUEMHUKY 0Opa3LoBbI UCTOYHUK, NoAaTb KannMbpoBaHHbLIM CUrHanm u NPoBECTU
N3MepeHus, HanpuMmep aBTocnekTpa. [Ina yero B 0OQHOM U3 Nonen n3obpaxkeHnss Heo6xoaAMMOo
BbiOpaTe uamepsaemyio dyHkumio — “Spectrum_A”  wnmn “Spectrum_B” (puc. 3.10), B
3aBMCUMOCTU OT Kanubpyemoro kaHana. B none “YcmaHogku” BbiGpaTh 3KCMOHEHLMANbHbIN
“‘Exp.” pexxum HakonneHns faHHbIX WU HaxaTb KHONKy «Cmapmy» B none “Céop JdaHHbIX”,
OCHOBHOW NaHeNn ynpaeneHus.

AHanmMsaTop HayHeT MW3MepeHne cnektpa kanubpyemMoro kaHana, npuv 3TOM
Heobxoaumo nogdvpaTb YyBCTBUTENBHOCTb NEPBMYHONO NPMEMHMKA Tak, YTOObI BbIMNOMHMIOCH
pPaBEHCTBO U3MEPSAEMOro AEWCTBYIOLEro 3Ha4YeHUs  curHana 3agaHHOMY YPOBHIO CurHana
KannbpaTtopa, BbIpaXXeHHOMY B MPUHATbIX eAuHUUax uamepeHus wunu peumbenax. [lpu
COBMNageHun M3MEpPEeHHOro AeWCTBYIOLWEro 3HadeHus U 3aJaHHOro YpOBHS CuUrHana npouecc
KannbpoBKM KaHana crnegyeTt MpekpatuTb, ANA Yero OOCTaTOYHO HaxaTb KHomky «Cmor» B
none “Céop OaHHbIX".

CnegyeT oTmMeTWTb, 4YTO Temn nogbopa 4yBCTBUTENBHOCTM Kanubpyemoro kaHana
MOXET ObITb YBENMYEH Npu HaxaTtuu knasvuwmn “Shift”. OQHOBPEMEHHOE HaKaTue KIaBWULL
“Shift + CTtpenka BBepx” BbI30OBET OLICTPOE YyBENUYEHNE YYyBCTBUTENBHOCTU, @ COYETaHUe
“Shift + Ctpenka BHU3" — BGbICTPOE CHWXEHNE YyBCTBMTENBHOCTU. MaHunynsumsi Knaeuwiamm
“Ctpenka BBepx” u “Crtpenka BHu3” obecneunBaeT 0Oonee nnaBHOE W3MEHEHUNE
YyBCTBUTESbHOCTM Kanubpyemoro kaHana.

PesynbtaTtbl kanubpoBku coxpaHsitoTcs B namsatu PC oo npoBedeHus criegytollen
kannbposku. BeikntoueHne PC, nepesarpyska nporpammbl, paboTta ¢ ApyruMm NpunoXeHnem He

NOBJINAKOT HaA pe3ynbTaTbl nocneaHemn KaJ'II/I6pOBKI/I.
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3.2. UamepeHus
3.2.1. MeTtoa CneKTpanbHOro HakonmneHus
MeTog CnekTpanbHOro HakoMfeHns XOpoLWo 3apekoMeHaoBan cebsa u Wmpoko
ncnonb3yeTcsd B BUOPALMOHHBLIX U aKyCTUYecKkux uamepeHusax. MeTtoq gaeT BO3MOXHOCTb B
npoBOANTb nccnegoBaHWs, Kak  OeTePMUHWPOBAHHBIX  FAPMOHUYECKUX  CUrHaros,
9proAMyecKknx CTauMOHapHbIX CUrHamoB, TakK W peakuunm OO6bEeKTOB Ha MMMynbCHOEe
BO3dencTBue.

[na npoBedeHWss M3MeEpeHUs TrapMOHUYECKUX WU  CTaLMOHAPHbLIX 3Proamnyecknx
curHanoB Heobxogumo B none “YcmaHoeku” BblbpaTb MeTod namepeHun «CriekmparsbHoe
HakornneHue», 3adaTb KONMWYECTBO  HaKkorfeHull — «HakonsneHul» W TN HaKOMMeHUN
(“Lin”,"Exp”), MOXHO 3afaTb pa3Mmep nepekpbiTua OaHHblX [lepekpbimue” u nosocy
nponyckaHmss — «[llosiocax. 3atem, ecnu ucnonb3yetca ycunutenb 3apsga PLU27380
NOAKMIYNTL €ero KO BXOAaM aHanusaTopa, CoeauHWUTb ynpasnswowun kabenb ¢ «Com1»
NOPTOM M BKIKOYUT UCTOUHUK MUTAHUS YCUNUTENS.

lMocne 4yero cnegyet NpoBeCTUM KanubOpOBKY M3MeEpUTENbHbLIX TPAKTOB M aganTauuio
CUCTEMbI K U3MepsieMbiM curHanam. BbiGpaTb HYXHbIN pexum 3anycka U3MepeHun B none

“C6op OaHHbIX”. B none ynpaBneHus pexxmumomM m3obpaxkeHus BblOpaTb HYXHYI QYHKLUIO 13

npegnaraemoro  Habopa  3anyctuTb  U3MepeHus - HaxaB KHonky  “Cmapm’”.
lMocnegoBaTenbHOCTL YNpaBreHns NPoLeccoM U3mMepeHnin MoxXeT 6biTb U nobon apyron. Bee
3aBUCUT OT pellaemMon 3adayv, BpPeMEeHM U CTOMMOCTU 3kcrnepumeHTa. XenatenbHo npwu
BblbOpe pexnmMoB paboTkl aHanM3aTopa NCNoNb30BaTh anpUopPHY MHOPMAaLNIO O XapakTepe
W 4NNTENBHOCTU UCCNeayemMoro curHana.

Ha pwuc.3.2. npuBedeHbl pesynbTaTbl M3MEpPeHUA [ABYX He3aBUCUMMbIX CUrHarnoB,
MOMYYEHHbIX C MOMOLLbIO ABYX pa3HbIX reHepaTopoB.

AHanuanpysi cnekTpbl, puc.3.2., MOXHO caenaTb BbIBO4 O TOM, NEpPBLIA reHepaTop —
Spectrum_A - MMeeT rapMoHun4yeckme uckaxxeHust Ha yposHe — 80 ab. Btopow reHepatop-
CyMMa Tpex CUMHYyCcoB - Spectrum_B umeeT sipko BblpaXeHHbIe MakCUMyMbl Ha yactoTtax 9, 11
n 21 'y, YTO COOTBETCTBYET 3a4aHHbIM NapameTpam curHana.

Ana wn3MepeHuss WMMyrbCHbIX CUrHAnoB [OCTaTOMHO M3MEHUTb YCIOBUS 3anycka
aHanusatopa. [na atoro B none «C6Gop AaHHbIX» Heo6XoOuUMO MNOCTaBUTb pexum cbop
AaHHbIX «[Mo ycrnoeutoy, a ctapt « TpurrepHboii», «[lMo YpoBH0O» ¢ npeabicTtopuei. B kavecTtBe
BECOBOro OkHa B none ‘OkHo” cnepyeT Bblbpatb nubo: “TlpsmoyzonbHoe” nnbo
«JKCMOHEHUMansHoe» OKHO.

Bce aTM M3MeHeHUs1 HacTpOeK aHanua3aTopa cBdA3aHbl CO crneundUKon nsmMepeHun
UMMNYNbCHBIX CUrHAamNoB.

Ha puc. 3.3 nokasaH MMNyMbCHbIM CUrHarn, cOpMUPOBaHHLIN reHepaTopoM opMbl

BOJHbI.
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3 Ananusarop curnanos CA_D3

Punc.3.2. CI'IeKprI rapMoHMNYECKNX CUrHanoB BYyX HE3ABUCUMbIX reHepaTopoOB:

KaHan «A» - cuHyc ¢ yactoTon 29 'y 1 amnnutyanon 0,13 B;
KaHnan «B» - cymma Tpex cuHycoB ¢ yactotamu 9, 11, 21 'y n OTHOCUTENbHBIMU
amnnutygamu 1, 0.5, 0.7 n gericteytowmm 3HadeHnem = 0,95 B.

Puc. 3.3. UmnynbcHbI curHan. CTOYHNKK - reHepaTop popMbl BOSHBbI.
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Puc.3.4. CnekTp nmnynbca npeacraBneHHoro Ha puc.3.3.
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3.2.2. MeTton CMHXPOHHOro HaKoONJMeHus

[na nposeaeHnsa namepeHnin Metogom CUHXPOHHOIO HakonneHns HeobxoaMmo
noacoeanHNTb U HaCTPOUTb annapaTypy U3MepUTENbHbIX TPAKTOB aHanorM4yHo npegbigyLiemy
naparpady.

AHanusaTop OofmKeH ObiTb HAacTPOEH Ha BblOpaHHbLIA MEeTod U3MEpPEHW, AN 4ero B
none YcraHoBkn Heobxoaumo BblbpaTb meTod CUHXPOHHOE HaKorsieHue, CTapToBblA MOAYIb
AosmkeH obecneunTtb cOop gaHHbIX 1o ycrosuro n ctapT nnbo TpuezepHsit, 10 yposHo, nbo
BrewHul TTI1.

PeaynbTaTbl n3MepeHuin peanbHOM 4YacTu curHana npeacTaBnsolero cobon cymmy

curHanos - wyma lMaycca v cMHyca, OTHOLIEHWE AeNCTBYOLWMNX 3HAYEHUI KOTOPbIX COCTaBnsieT

Sy /Sg =0.12, nokasaHbl Ha puc.3.5, puc.3.6.

sc | k=477 =9 316,mc.; V= -1 444 Bem Th = 2975 +00, B
Y:| EBEen Time_B * Feal Pat ™ kain ™
5.0-
25—
a1-
2B
A1 1 1 1 1 1 1 1 1
0.0 5.0 100 18.0 20,0 2500 0.0 .0 ME.

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

5c | k=477 3= 0316,m.; V= -1 444 Bem Th = 2 956e+00, B
Y Ben. Time_B Feal Partt ™ bMain ™
45-
22-
00-
.2.2_
'4-5_| 1 1 | 1 | 1 | 1
0.0 5.0 10.0 15.0 20,0 2500 0.0 .0 ME.

Puc.3.6. PesynbTaT NMHEMNHOrO0 HaKOMMEHUs CUrHamna nokasaHHoro Ha puc.3.5. Mcnonb3oBaH
MEeTOZ[, CUHXPOHHOIo HakonneHus. Yncno HakonneHun 77.
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3.2.2. Cratuctuyeckue PacnpegeneHus
[Ons nonyyeHua cTaTUCTUYECKUX pacnpedeneHnin nccnegyembix CUrHamnoB MOXKHO
ncnonb3oBaTh ABYXKaHanbHbIA aHanusatop - metoq Pacnpegenenunsa. Ha puc.3.7. nokasaHa

OCHOBHasa naHenb ynpaBleHuna aHanm3aTtopa C yCTaHOBKaMW, obecneumBalOLLMMK 3TOT pPeXNM

paboThl.
3 Ananusarop curnanos CA_03 M =]
Dteno ¥: [ 1/Ben Distib Probd w Main ¥

| MpardoyronsHos | "' 0045~

YeTaHosky

| Pacnpenenenus |V| 0.034-

Monocs, My 3 40000 [=1
Yucno paspanos ﬂ 256 0.023-
HakonnaeHui ﬂ 77 001 L
011 - Zm |
[77 | =
Pesir 0.000-7 1 | 1 I 1 | 1 |
— -23.5 -17.5 -11.6 -B.E 0.4 E.3 123 18.2 24.2
| HarmepeHue |V| Ben.
k=126, 2= 0071, Ben; ¥= 0007, 1/Bem. Sa=5077eHl0, med=-5058-03, B
’E 0 ,E — Sc ™ k=126, 3= 0037 Ben.; ¥= 0007, 1/Bem.. Sh = 3 062e+H10, med=-3 763e-03, B
B 1 [aC [ Y: [ 1/Ben Distrib PrabB ¥ Main ¥

I 1 BHelw. ycuneHue & 0.0t -

I 1 L
BHew. ycuneHue B 00136

e jﬂ Lz 0.0091 -

H
B

[
[IF;

Pasnep BME ﬂ 3200 m!.}
0.0045- m |
Chop gaHHER
HenpepoieHsi | VI
0.0000-, | | !
CrofogHuI |Vl ETapTI - 40 9.4 174 |Ben

Janepwrka A=>B 0.000,mc
Eanand  pep 3B LoEw S 100ES wB/Ea of1000E+3 [Kaw2E  peq B Lofw S[100ES wE/Ea 5 1.000E3

Punc.3.7. YcTaHoBKM aHanu3aTopa Ang nony4eHns CtaTMCTUYeCcKUxX pacnpeaeneHnin CUrHanos.
Ha akpaHax Bvabl pacnpegeneHns CUrHanoB: BEPXHUIN 9KpaH — pacnpegeneHme
CUHYCa; HWXKHUIN 3KpaH — pacnpegeneHme CyMMbl CUrHanoB - wyma [faycca u cuHyca.

Cnep,yeT HanoOMHWUTb, 4YTO CTapTOBbII‘;I MoAaylib B pexunme namepeHunda CTaTUuCTUHeCKmnx
pacnpeneneHvM obecneumBaeT AeBATb BapMaHTOB 3anycka:

. Coop pgaHHbIx HenpepbigHbit. CtapT C80600HMbIL.

C6op paHHbIx HernpepbigHbit. CTapT TpuaeepHsil. 1o yposH}o.

C6op paHHbIx Mo ycnosuto. CtapT BHewHut TTI.

C6op gaHHbIx o ycnosuro. CtapT TpuzzepHsid. 10 yposHio.

C6op panHbix o ycnosuro. CtapT TpuzzepHsil. Ecniu cueHarn ebiwe yposHsi.
C6op ganHbix o ycnosuro. CtapT TpuzzaepHbil. Ecniu cueHan HUXe yposHsi.
C6op paHHbIx o ycnosuro. CtapT TpuzzepHsil. Ecnu cuaHan eHympu peauoHa.
C6op gaHHbIx Mo ycnosuro. CtapT TpuezepHbil. BepxHuli 2ucmepesuc.

C6op panHbix o ycnosuro. CtapT TpuzzepHsil. HuxHult aucmepesuc

CoNOIORWN =
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Y: | 1/Ben. Digtrib Probd, b ain
0.0083-

0.0047-

0.0031-

0.0me-

D.I:II:”:II:I_r 1 1 1 - 1
5.7 -4.3 -29 1.4 -0.0 1.4 24 4.3 b7

k=126, X:=0071,Ben.; ¥=0.007,1/Bem.. Sa=1431eH10, rmed=-2.240e-03, B

Pnc.3.8. PacnpeneneHne MrHoBeHHbIX 3Ha4eHun Wwyma aycca. fencreyiowee 3HavyeHne 1.43 B.

s5c = k=126 %= 0037 Bem; ¥-= 0.007,1/Bem.. Sh=5237e-01, med=-2 277e-03, B
Y: | 1/Ben. Dzt ProbB T
0.00&1 -

0.0046-
0.0031 -
0.0015-

|:|. DDDD r 1 1 1 1 1
-2.03 -1.57 -1.05 -0.52 -0. | . 1.56 2.03

Puc.3.9. PacnpeneneHne MrHOBEHHbIX 3HAQYEHUN CYMMbI BYX CUrHANOB — CBUMMUPYIOLLMIA CUHYC
n wym [aycca.
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3.4. Pexunm obpaboTku AaHHbIX U3 ¢hannos

Haxatne kHonkn Bblbopa WUCTOYHMKA OaHHbIX B none ‘@aun ucmo4YHuk” - puc.3.1
Bbl3blBaeT MOsSIBNEHME BCMMbIBAKOLWEro OKHaA, B KOTOPOM npeanaraetcs  BbiGpaTb
WHTepecyLWwnn nonb3oBaTens damn gadHbiX. [Nocne Bbibopa dawna (1) nosBuTCca none

ynpaBneHns pexnmMoMm “@adisi ucmoYHUK”, TAe pacnosioXeHbl TEKCTOBOE OKHO C MMEHEM

BblOpaHHOro ons obpaboTtkn cdarna (2) 1 KoMMyTaTop HOMEPOB kaHarnoB (3), 3anucaHHbIX B
dann gaHHbIX. BBepxy, Ha TUTYNBEHOM MecTe NOABUTCS IKCKM3NBHaA MHopmauna o danne,
XapakTepusylLwlas pexmnMm 3anucu gaHHblX B dann umdposbiM pernctpatopom «MA_ 31».
HaxkxaTne neBown knasuvLLEN MbilLKM B NOMS 9N1IEMEHTOB KOMMYyTaTopa BbI30BET “nogkntoyveHune”
(“oTkntoueHmne”) gaHHbIX, 3anucaHHbIX Mo KaHany B dann, ko Bxogam “A”,"B” aHanu3aTopa.
YnpaeneHve aHanuMsatopoM B pexume «dPann UCTOYHMK» aHanormyHo pabote ¢

aHanusatopom pexume «MamepeHuns».

3 d:\Ni_dat\ql._dat:C6op-HenpepusHbii. CTapT-cBoGogHBIRA.

Okro Y:| b Max > 120.4 Scale |Auto Spectm_d v Harm

| E 3 kmaH-KappHe 7 |"‘

1204~ | 5 3 4
deTaHoek ﬂ
Crekrp. Hakonnenwe | = m
| I Mame of File to Load |
Monoca, My § 40000 ] EI
Directory o - -
Mepexpemie § 0z History: ID."-.NI_dat J
HakonneHue ﬂ 73 - L
Nanka: I — Mi_dat m_|

Lin FI 524 7 i

qgE.dat

q

qgl.dat
Fic:amn verose | ql.dat q7.dat  [Band
g2.dat I
A J [AC [ q3.|:|at
B J AC [ q-'i.u:lat
g5.dat

. | n
JkpaH jﬂ i © Hraa daiina: |qEI Iil
Pasnep B 4| 1600 Tun faiinoe: I".dat j M ' zmi

Cfiop gaHHe: e T T B
HenpepkieHeIR |" -1.00-, i - -,:’ - #] ! |
Ceo6oaHE |V.- - -0.84 -0.54 -0, 063 092 1.1 W
Janepwka A=:B  0.000,mc 2 01 3 o onow
= « [Nt dat Kanamel - T- T e

fanand gy HTB LoEq B 100ES wB/Ea B 000Ee3 (RenB o go, TR LoEa H[T00ES wB/Ea 2] 7.000E+3

Puc.3.. Pexxum paboTbl aHanmsaTtopa “@aust UCmoYHUK” — UCTOYHWK AaHHbIX dhann:
1 — gononHuTEenbLHOE BCbIBaKOLLEe OKHO And Bbibopa charina gaHHbIX gnst 06paboTku;
2 — UHOQWKaTOp MMEeHM BblOpaHHOro harina AaHHbIX;
3 — HOMepa kaHanoB, MO KOTOPbIM B BbIBpaHHOM cbanne 3anncaHbl AaHHbIE;
4 — none 3KCKN03MBHOM UHopMaLmn o danrne.
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4. Ucnonb3yeMblie CUMBOJbI U onpeaerneHus PyHKUUNA.

4.1.NMpunHATbIe 0603HaYeHUA CUMBONOB.

4.2,

t- lMepemeHHasa BO BpeMeHHOM obnacTu.
T - BpemeHHas 3agepxka.

At - NHTepBan BbIGOPKK (LLar KBAHTOBAHWS).
n - MHaekc Bo BpeMeHHOM obnacTu.

a(n),b(n)- Peanusauusi BO BpeMeHHoN obnacTu, kaHanbl A n B.

R, (n),R,(n) - HopmnpoBaHHble aBTOKOPPENSALMOHHbIE (DYHKLIMN,

kaHanbl A n B.

R, (n)- HopmupoBaHHas yHKLMS B3aUMHOM KOppernsLmu.
w(n) - BecoBasi yHKLMS.
f- MepemeHHasi B YacTOTHOW o6nacTu.
k - MHpekc B YacToTHOM obnacTu.
Af - PaspelueHne no yacrote.
F - YacToTHbIN gmManasoH.

G,(k),G, (k) - MrHoBeHHbI, OOHOCTOPOHHUIA CMEKTP, KaHan A u B.
G, (k), G4y (k) - CrnaxeHHbIN, O4HOCTOPOHHWI CNeKTp, kaHan A u B.

G,z (k)- B3anMHbIN cnekTp, 0QHOCTOPOHHMIA.
H ,,(k)- YacToTHasa xapakrepuctuka.
yas(k)- PYHKUMA KOTEPEHTHOCTH.
COP(k)- KorepeHTHasi BbIxogHast MOLLHOCTb.
NCOP(k)- HekorepeHTHasi BbIxogHast MOLLHOCTb.
N
E(k) - OTHOLLIEHME WyMma K curHany.
w(k) - BecoBas dyHKUMS.
Onepartopbil.
FT - MpeobpasoBaHue dypbe:
X0 - - xnyexp-r 22
N &SR Ty
IFT - O6paTtHoe npeobpasoBaHue Pypbe:
— 2 mkn
x(n) = X(k)exp(j——), roe n=nAt,k = kAf .
(1) = 2 X(Byexp( ) %
[]- KomMnnekcHoe conpsikeHue.

[-]- YcpeaHeHue.
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4.3. OnpegeneHns OyHKUNNA.

MeHo8eHHbIe 0OHOCMOPOHHUE CNeKmMphb!

S, (k),onak =0
G,(k)y=42-S,(k),onal <k <N/2-1¢,
0,01aN /2 -1
rae S, (k)= FT[w(n)-a(n)] - MTHOBEHHbIN ABYXCTOPOHHWI CNEKTP.

AHanorn4yHo ans kaHana B. MrHOBeHHbIe KOMMNEKCHbIe CNeKTpbl HA 3KpaHax
aHanm3atopa He |/|306pa)KaIOTCF|.

CenaxxeHHbIl, 0OHOCMOPOHHUU cnekmp (Spectrum_A, Spectrum_B)

¥ < o~ o< 2
G, (k)= G, (k)-G, (k) = |G, (k)
Ha akpaHax aHanusaTtopa nsobpaxatorcs
MpencraeneHne nNo ocn «Y»:
B cpegHekBagpaTUYHOE 3HAYEHNE;
B sHeprug;
B NNOTHOCTb SHEpruu;
B yposeHb B Ab.
MpencrasneHne nNo ocn «X»:
B y3KOMOMnocHoeE;
B okTaBHOE;
B ofHa TpeTb OKTaBbl.

CkasaHHoe Bbillie cnpaBeanneo 1 ans kaHana B.

B3aumHsbil cnekmp (Cross Spectrum)

G5 (k) = G, (k) G, (k).
Ha akpaHax aHanu3aTtopa n3obpaxatorcs :
B peanbHasa YacTb (Real Part);
B mHumas YacTb (Image Part);
B mogynb (Magnitude);
B ¢asza (Phase).
B guarpamma Havkeucta (Nyquist Plot);
B gnarpamma Hukonbca (Nichols Plot);
PasmepHocTi no ocu «Y» ons AencTBUTESNIbHOW, MHUMOW YacTen n Mogyns:
B 3SHepruu;
B NNOTHOCTb dHEpruu;
B yposeHb B Ab.
[na ®asbl rpagyckl (Degree). MNpeacraBneHne No ocu «X»: y3KOMONOCHOE.
Ovarpamma Hawiksucta - im,(re,) - 3aBUCUMOCTb MHUMOW HOPMWUPOBAHHOW

COCTaBNALWEN B3aMMHOro CrekTpa OT peanbHON HOPMUPOBAHHOM COCTaBNAOLWEN B3aMMHOIo
ChneKTpa Ha K-oU JacTtoTe.
PaamepHocTn no ocam “Y” n “X”:
B Ges3pa3mepHas BenuunHa (wd);
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Ovarpamma Hwukonca  mag, (Phase,) - 3aBMCMMOCTb HOPMUPOBAHHOIO MOAYNS

B3aWMHOrO crnekTpa oT )a30BOM COCTaBMSAIOLLEN B3AaUMHOIO CNekTpa Ha K-oU YacToTe.
PaamepHocTn no ocam “Y”:
B GespasmepHas BenuynHa (wd);
B yposeHb B Ab.
PasmepHocTn no ocn “X”:
B rpagycbl (Deg.).
HopmupoBaHue peanbHOM 4YacTM, MHUMOW 4YacTM W MOAYNsS BbINOMHSETCA B
COOTBETCTBUM C BblpaXXEHNEM
Im

im, = g :
JZ G (k) ¥ Gy (k)

Yacmommnas xapakmepucmuka (Freq. Response H ).

G 15 (K)

H, (k)==--"".
76w
Ha akpaHax aHanusaTtopa nsobpaxatorcs :
B peanbHasa YacTb (Real Part);
B MHumas vacTb (Image Part);
B mogynb (Magnitude);
B ¢asza (Phase).
B guarpamma Havkeucta (Nyquist Plot);
B gnarpamma Hukonbca (Nichols Plot).
PaamepHocTn no ocun «Y» gng peanbHOW, MHUMOW YacTen u Moaynsi:
B Ges3pa3mepHas BenuunHa (wd);
B yposeHb B Ab.
Onsa ®asbl rpagycel (Degree). MNpencraBneHne No ocu «X»: Y3KONOSTOCHOE.
Avnarpamma Hanksucra - 3aBMCUMOCTb MHUMOW cocTasnstowen H, (k) oT peansHon
H (k) Ha k-ou 4acToTe.
PasmepHocTu no ocam “Y” n “X”:
B Ge3pa3mepHad BenuumHa (wd);
Ovarpamma Hukonca - 3aBucumocTb mogyna H, (k) oT dpasosoi coctasnsioLLein

H (k) Ha k-oui yacToTe.

PasmepHocTn no ocam “Y”:
B GespasmepHas BenuynHa (wd);
B yposeHb B Ab.

PasmepHocTn no ocn “X”:
B rpagycbl (Deg.).

YacmomHas xapakmepucmuka (Freq. Response 1/ H,).
MpeacTtaenernns no ocsM «H» n «X» aHanornyHbl npeactaenexHusam dyHkuun Freq.
Response H,.
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Yacmommas xapakmepucmuka (Freq. Response H., ).

Gy (k)
Gk

H, (k)=

Ha skpaHax aHanusaTtopa nsobpaxatorcs :
B peanbHas YacTb (Real Part);
B mHumas JacTb (Image Part);
B moaynb (Magnitude);
B ¢asza (Phase).
B gnarpamma Harkeucta (Nyquist Plot);
B guarpamma Hukonbca (Nichols Plot).
PaamepHocTn no ocu «Y» Ang peanbHOW, MHUMOW YacTen u Moayns:
B Ge3pasmepHas BenuumHa (wd);
B yposeHb B Ab.
[na ®asbl rpagycel (Degree). NpeacraBneHne No ocu «X»: y3KOMNONOCHOE.
[narpamma HanksucTa - 3aBMCUMOCTb MHUMOW cocTasnsowen H,(k) oT peanbHom

H, (k) Ha k-oli yacToTe.
PaamepHocTn no ocam “Y” n “X”:
B GespasmepHasn BenuynHa (wd);
Ovarpamma Hukonca - 3aeucumocTb mogyns H,(k) oT das3oBoi cocTasnsioLLein
H, (k) Ha k-oui yacToTe.

PaamepHocTn no ocam “Y”:
B Ges3pa3mepHas BenuynHa (wd);
B yposeHb B Ab.

PasmepHocTn no ocn “X”:
B rpagychkl (Deg.).

YacmommHas xapakmepucmuka (Freq. Response 1/ H ).
MpeacTtaBneHus no ocam «H» n «X» aHanornyHbl npegcrasneHnam dyHkumm Freq.
Response H,.

PyHKUus kocepeHmHocmu (Coherence).

G,

G (k) * Gy (k)
OmHoweHue cueHan/wym (Signal/ Noise)

}//ZlB(k) =

i(k) _ 7/513 (k)
N 1=y (k)
Pa3amepHocTh no ocun «Y» :
B Ges3pa3mepHas BenuynHa (wd);
B yposeHb B Ab.
MpencraeneHne No ocn «X»:
B y3KOMOMnocHoeE;
B okTaBHOE;
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B ogHa TpeTb OKTaBHbI.

KoecepeHmHas u HekozepeHmHasi ebixo0Hasi MmouiHocmb (Coherence Power,
Non_Coherence Power).

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.
MpencrasneHne no ocn «X»:

B y3KOMOMnocHoeE;

B oOKTaBHOE;

B ofHa TpeTb OKTaBHbI.

HopmupoeaHHasi aemokoppensiyuoHHas PyHKkuusi, kaHan A, B (Autocorrelation).

R, (n)
R,(n=0)"
roe R, (n)=IFT[w(k) -G, (k)].
Ha akpaHax aHanu3aTtopa n3obpaxaeTcs:
B peanbHas YacTb (Real Part);
B mHumas YacTb (Image Part);
B moaynb (Magnitude);
B ¢asza (Phase).
B gnarpamma Harkeucta (Nyquist Plot);
B guarpamma Hukonbca (Nichols Plot).
PasmepHocTi no ocu «Y» ans pearbHOW, MHMMOW YacTen nu Moayns:
B Ge3pasmepHas BenuumHa (wd);
B yposeHb B Ab.
Ona ®asbl rpagycel (Degree). MNpeacraBneHne No ocu «X»: y3KONOOCHOE.
Auarpamma HavkeucTa -  3aBMCMMOCTb MHUMOW cocTasnswowen R, (n),R,(n)oT
peanbHoW cocTasnsowen R (n), R, (n) ans cocTaBnsiowen n.
PasmepHocTn no ocam “Y” n “X”:
B Ge3pasmepHas BennumHa (wd);
Ounarpamma Hukonca - 3asucumocTb moaynsa R, (n), R, (n) oT hasoBon cocTtaBnsioLiein
R, (n),R, (n) Ana cocTaenstoLien n.
PaamepHocTn no ocam “Y”:
B GespasmepHas BenuynHa (wd);
B yposeHb B Ab.
PaamepHoctn no ocu “X”:
B rpagycbl (Deg.).

R, (n)=
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HopmupoeaHHasi ¢pyHKUyus e3aumHol koppensiyuu (Cross Correlation)
R.(n) Rab(n)
n)= ,
4 R, (n=0)-R,, (n=0)
rae R, (n) = IFT{w(k)- G , (K)].

Ha akpaHax aHanu3atopa n3obpaxaeTcs:
B peanbHas YacTb (Real Part);
B mHumas YacTb (Image Part);
B moaynb (Magnitude);
B ¢asza (Phase).
B gnarpamma Harkeucta (Nyquist Plot);
B guarpamma Hukonbca (Nichols Plot).
PasmepHocTi no ocu «Y» ans pearbHOW, MHMMOW YacTen nu Moayns:
B Ge3pasmepHas BenuumHa (wd);
B yposeHb B Ab.
IOns ®asbl rpagycel (Degree). NpencraBneHne Mo 0cn «X»: Y3KOMOJTOCHOE.
Auarpamma Haliksucta - 3aBMCUMOCTb MHUMOW cocTaensiiowen R, (n) oT peanbHoOn

coctasnswowen R ,(n) Ana cocTaBnsaioLLen n.

PasmepHocTn no ocam “Y” n “X”:
B Ge3pasmepHas BenuumHa (wd);
Ouarpamma Hukonca - 3aBucuMocCTb modyns R, (n)oT pasoBoi cocTasnsioLiein

R, (n) ans coctaBnsiiowen n.

PaamepHocTn no ocam “Y”:
B GespasmepHas BenuyunHa (wd);
B yposeHb B Ab.

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

MzHoeeHHas1 epeMeHHasi pyHKUUs

a,(n)=a(n)+ ja(n),
rae 0<n < N —1-4ucno gUCKPETHbIX OTCYETOB;
a(n),a(n) - peanbHas n MHMMas YacTu aHaNUTUYECKOW
BPeMeHHON PyHKUMKN a_(n);

a(n) =nla(n)]- npeobpasoBaHue MNnbbepTa;
S, (k)npuk =0
a.(n)=F'[G,(k)],20eG, (k) =12S (k)npul <k < N/2—1
00naN /2 <k <N -1
S, (k) = Fla(n)].

N306paxeTcsa Ha aKkpaHe:

- JencTBuTenbHas YacTb;
- MHMMas 4YacTb;

- MoAynb;

- ¢hasa;

- Anarpamma HawmkeucTa;



3A0 “Pynnes-1llnmnses” 40

- AwnarpamMmma Hukonbca.

Kenicmp

Cza (n) = F71 [1010g10(Gaa (k))] ’
O<n<N-10<k<N-1,
MpuHATO M300paxaThb:
- AEWCTBUTENbHYK 4YacTb;

- MHMMYIO YacThb;
- Moayrnb.

lponugpmpoeaHHbIl criekmp.

G, (k) = Flw(n)C,,(n)],
O<n<N-10<k<N-1,
w(n) —Mcnonb3yembln IMATP.
MpuHaTO n3obpaxaTb:
- CK3
- MouwHocTb;
CnekTpanbHrasi NI0THOCTb MOLHOCTY;
CnekTtpanbHasi NNI0OTHOCTb 3HEPIUun.

YcpedHeHue (canaxueaHue) - TNPUMEHSIeTCH ANs NOBbILEHUS TOYHOCTU U3MEPEHWN
npu o6paboTke cryyarHbli CUrHANoB U BbiAENEHWs MONE3HOro curHana Ha poHe LLIYMOB.
JluHeliHoe ycpedHeHue (Lin)

1 X,
Y,=(01--)-Y_ +—,
n n

roe Y ,Y

n—1

- CcpefHue 3HayeHus nocrne n U n—1 UMKNOB ycpeaHeHUs
COOTBETCTBEHHO;
X, - Tekyllee 3HaYeHVe yCpeaHAEeMON BENNYMHbI.

AkcnoHeHyuanbHoe ycpedHeHue (Exp)

Y = 1 Y i
=(1- . +
» = N) N

roe Y ,Y

n n—

1~ CpéaHue 3Ha4deHund nocne n N n —1 yuknos ycpeaHeHnA
COOTBETCTBEHHO;
Xn - TeKyulee 3Ha4yeHne ycpegHaeMoun BeJriMYmnHbI;

N - 3agaHHOE YMCno yCpeaHeHUNn.
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5. TPEBOBAHUA BE3OMNACHOCTU

Mo cTeneHn 3aWMTbl OT NOpaXeHus anekTpudeckum Tokom [1OBM, Ha 6Gase

kKotopon co3gaH npubop CA-02, oTHocuTca K Knaccy 3awutbl | B cooTBeTCTBUM C

TpeboBaHuamn FOCT 26104-89.

M3BM umeeT ceTeBOM LWHYP, Y KOTOPOro 3aXUM 3alUMTHOrO 3a3eMieHus sBnseTcs
YacTblo CETEBOW BUJSIKU;

B MN3BM, nogkntoyaemMon K CeTU, UMEIOTCS OMacHble HanpshKeHusl, MoO3ToOMy npu eé
aKcnnyaTaumm, KOHTPOSTbHO-NPOMUIaKTUYECKUX U PeryriMpoBOYHbIX paboTax, Mpon3BOANMbBIX C
M3BM, HeobxoamMmo cTporo cobnigaTtb COOTBETCTBYOLWME MEPbI MPEAOCTOPOXKHOCTMU:

1) MNepen eBknoveHnem [1OBM B ceTb nuTaHMsi NPOBEPUTbH WCMPaBHOCTb CETEBOrO
COENHUTESNBHOIO LUHYpPa U COeANHEHNE 3aXnma 3almnTHOro 3asemnenuns N3IBM ¢ wuHon
3aLMTHOMO 3a3eMIeHus;

2) CoeguHeHue 3axmnma 3almMTHOro 3asemneHvs MNMN3BM ¢ WWHOW 3alMTHOrO 3a3eMieHus
NPOV3BOANTL paHblue Apyrux npucoeamHeHun k NMOBM, a oTtcoeguHeHue — nocne Bcex
OTCOeANHEHUN;

3) B cnyyae wncnonb3oBaHusa NOBM, coBmecTHO ¢ gpyron annapaTtypor npu npoBefeHun
M3MEpPEHMIA Npu OOCNyXnBaHUM U PEMOHTE unun BkoveHun NMOBM B cocTtaB ycTaHOBOK
coefiHUTE 3aXWMbl 3alLMTHOrO 3a3eMfieHUs BCen annapaTtypbl B LEensxX BblpaBHUBaHUSA
NnoTEeHLManoB KOprycos.;

4) TlMpun pemoHTe NMI3BM 3ameHy noboro anemeHTa, NPOU3BOANTbL TOMBKO MPU OTKITHOYEHHOM
OT CeTU NUTaHNSA CETEBOM COEAMHUTENBHOM LUHYpPE;

5) PykoBoacTBoBaTbCs TEXHUKOM 6€30MacHOCTM M3 pyKOBOACTBa nonb3osatens NMN3BM.

Pa3bopky cxem nogkntoveHun Kk NM3BM, HauMHaTb C OTKMOYEHMST OT CETU NUTAHWS BCEN
annapaTtypbl, nocregHen oTknounTs NIBM.

[ns npepoTtepawleHns Boixoga ua ctposi npmbopa CA-02 Ha BxOoAHble pa3beMbl HEOOX0OUMO
nofdasaTb CUrHanbl C napameTpamu, ykasaHHbiMu B Tabnuue (Tabnvua 1).

Tabnuua 1
MapameTpbl cMrHanoB, nogaBaeMbiX Ha pa3beMbl Npuéopa CA-02
Pa3sbembl SMB OnucaHue BXOOHOro curHana
<Cho0, ,,Ch7> Bxogbl kaHanoB aHanusatopa. MakcumarnbHoe HanpsXXeHue BXoAa,

amnnutyga =108 .

<EXT. TRIG.> Bxopg BHelwHero curHana ynpasneHust, TTJ1 ypoBHs
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6. YcnoBuAa npumeHeHusi npubopa

HopmarnbHble ycrnoBusi npuMeHeHust npubopa ykasaHbl B Tabnuue (Tabnuua 2).

Taonuua 2

HopmanbHble ycnoBusi npuMmeHeHusA (3aBucAT ot Tuna NI3BM)

TemnepaTypa OKpy»atoLero Bo3ayxa

OTHocuTENbHas BNaXHOCTb BO34yXxa

ATmocdepHoe gaBneHne

YacTtoTa nutatowlen cetn N3BM

HanpskeHne nutatowen cetn nepeMeHHoro

Toka N3BM

CDopma KpVIBOVI nepemMeHHoOro HanpsaxeHud

nutatowen cetu N3BM

205 °C

ot 30 no 80 % npu TemnepaTtype 25 °C

84 — 106 «lMa (630 — 795 mm pT. cT.)

50+0,5 'y,

22044 B

CnHycongaribHas

Pa6oune ycnosusi npuMmeHeHnst npubopa ykasaHbl B Tabnuue (Tabnuua 3).

Taonwuua 3

Pa6ouue ycnosus npumeHeHus (3aBucAaT ot tuna N3BM)

TemnepaTypa OKpy»atoLero Bo3ayxa

OTHocuTeNbHas BNaXHOCTb BO34yXxa

ATmocdepHoe gaBneHne

OTt5p0040°C

90 % npu Temnepatype 25 °C

70 — 106,7 lMa (537 — 800 mm pT. cT.)
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7. CocTtaB npubopa

CocTtae KomnnekTa noctaeku npmbopa ykasaH B Tabnuvue 7.1

Tabnuuya 7.1
HanmeHoBaHue, T1N KonunyectBo NpumeyaHne
1)0ByxKaHanbHbIN 1
aHanusatop curHanos CA-03
Ha base PC
2)Kabenn coegnHuTenbHble | 9
SMB - BNC
3)Kabenb nutaHus 1
4)PykoBOoaCTBO no | 1
akcnnyataumm CA-03

Nntepatypa

1. lpubaHos HO.U., ManbkoB B.J1. CnekTpanbHbIi aHanua criyvyanHbix npoueccos. M.,
«OHeprusy», 1974.
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FapaHTUNHbIEe o6A3aTenbCTBaA

MapaHTuinHbIM TanoH Ne Ha AHanusaTop curHanos CA_03

Mpennpusatre-n3rotoBuTenb rapaHTupyeT 6e30TkasHyo paboTy aHanuasaTtopa curHanos
CA_03 B TeueHu1e rapaHTUNHOro cpoka 18 (gBeHaguaTb) MecsLeB CO AHS ero Npoaaxu npu
ycrnosumn cobntogeHms notpebutenem TpeboBaHunin pykoBOACTBa MO 3KCnnyaTauuu.

B cnyyae Bbixoga npubopa n3 cTposi N0 BUHE NpeanpuaTua U3roToBUTENS, B NEpUoa
rapaHTUAHOIO Cpoka npousBoauTcs GecnnaTHbIA PEMOHT UMM ero 3ameHa Mo YCMOTPEHUIO
npeanpuaTnsa N3roToBuTens.

Ten. (095)480 3600, 480 3311

[aTa npogaxu 200 r.

Mognuce npeacrasuTens oupmel

M.T1.

MapaHTuinHbIA TanoH Ne Ha AHanusaTop curHanos CA_03

Mpennpusatne-n3rotToBuTenb rapaHTupyeT 6e30TkasHyo paboTy aHanuaaTtopa curHanos
CA_03 B TeueHune rapaHTUNHOro cpoka 18 (oBeHaguaTb) MecsLEB CO AHS €ro NPoAaXu Npu
ycrnoBuun cobniogeHns notpebutenem TpeboBaHunin pykoBOACTBa MO 3KCnnyaTauuu.

B cnyyae Bbixoga npubopa n3 cTposi N0 BUHE NPeanpuaTuUa U3roToBUTENS, B Nepuos
rapaHTUAHOIO Cpoka npousBoauTcs GecnnaTHbIA PEMOHT UMM ero 3ameHa Mo YCMOTPEHUIO
npeanpuaTusa N3roToBuTens.

Ten. (095)480 3600, 480 3311

[aTa npogaxu 200 r.

Moanuce npegcrasuTens oupmel

M.T1.



