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MNporpammHoe o6ecneyeHne GTL

1. MpuHATbIE cOKpaLleHUa U onpeaene

ADYX — amnnuTyaHo-hazoBas YacToTHas xapaktepuctuka (APFC)
CK3 — cpegHee kBagpatnyeckoe 3HavyeHue (RMS)

CKO — cpegHee KBagpaTMYEeCKOe OTK/IOHEHME

JIKM — neBasi KHOMNKa MbILLn

NMKM — npaBasi KHOMKa MblLLUMn

BIN® — 6eicTpoe npeobpazoBaHne Pypobe (FFT)

APM — aBTOMaTM3MpOBaHHOE paboydee MecTo

JS API — nHTepdelic npuknagHoro nporpammmpoBaHns Java Script

2. HasHa4eHune nporpamMmmMHoro o6ecne

GTL — 2710 nporpamMmHoe ob6ecnedyeHue, npegHasHadeHHoe ANda NPOBeAEeHUs aHanmn3a CUrHanoB
BMOpaunn. AHanu3 nponsBOAMTCA C MOMOLBLID GOMbLIOro KOMMYeCcTBa BUPTyanbHbIX MPUOOPOB
(MHCTpyMeHTOB). OTNMUMTENBHOM 0CO6EHHOCTLIO GTL ABAAETCA LWMPOKUI CNEKTP HAaCTPOEK KaK cammux
3anucen CUrHanoB, Tak U UHCTPYMEHTOB ANs aHanusa. lNonb3oBatenib GTL MMeeT BOSMOXHOCTb ObICTPO
N KaYeCTBEHHO NOJyYUTb BCIO HEOOXOANUMYIO ANArHOCTUYECKYIO MHPOPMALMIO U caenaTtb 3akoyeHne
O TEeXHUYECKOM COCTOAHUN OOBbEeKTa [MAarHOCTUKW. B pacnopsxeHun nonb3oBaTens WMMeTCs
cnepyrowme BMpTyanbHble Npubopbl:

. ocumnnorpad;

. opo6uTa;

. PEKOPAEP;

. cnekTpoaHannsaTop;

. cnekTpoaHanmsartop (ll);

. OKTaBa (OKTaBHbIW CMEKTP);

. NepeKpPECTHbIA CNeKTp;

. MOpPAOKOBbIN CNEKTP;

. Kencrp;

. AO®YX (APFC);

. Koppenauus

. YacToTOMEp;

. BO/IbTMETP NOCTOAHHOIO HaNPAXEHUS;
. BO/IbTMETP NEPEMEHHOIO HaNpPsXXEHNS;
. ANarHocTmKa.

YacTb BUpTyasbHbIX MPUOOPOB OOBLEAMHAIOT B Ccebe HECKO/NbKO CBS3aHHbIX Mexgy cobon
MHCTPYMEHTOB. KpomMe Toro, AOCTYMHO BbIYMCIEHNE C/eayoLWMX NapaMmeTpoB CMrHana:

. CK3 (cpenHee kKBagpatMyeckoe 3Ha4yeHune);

. MaKCUMYyM;

. MUHUMYM;

. NUK-NKK (paamax oT MMHUMyMa 0 MakKCumyma);

. OTK/TIOHEHMUE;

. 3KcLece;

. nepvog,;

. yacToTa;

. CKO (cpenHee kBagpaTU4eCKOe OTK/IOHEHWE, CTaHAAPTHOE OTK/TIOHEHWE).
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MporpammHoe o6ecneveHne GTL

BosmoxHocTn nporpammbl GTL MOCTOAHHO pacwmnpsoTcs, yAOOCTBO MNO/b30OBaHUA UM KayeCcTBO
nosly4aemor [OuarHoCcTmyeckon WuHdopmMaumm noBblWaTCca. Pa3BuBaloTCa  cyllecTBylOWME U
A06aBNAIOTCA HOBbIE BO3MOXHOCTU U MHCTPYMEHTLI. Bcé 310 genaet GTL yHMKanbHbIM NPOAYKTOM Ha
pblHKe gnarHoctuyeckoro MO.

3. OcHOBHOE OKHO NMporpamMmmbi

3.1 OnemeHTbl OCHOBHOIO OKHa
MNpn nepsom 3anycke MO GTL nepeg nonb3oBaTtenem MNoABAAETCA OCHOBHOE OKHO MNPOrpammbl
(pucyHok 1). B neBOM BEPXHEM Yy HAXOAATCS KHOMKK Crieayiowmx KoMmaHg (cneea Hanpaso): «<HoBbIl
npoekT», «OTKpPbITb MNPOeKT», «COXpaHUTb MPOEKT», «MHCTPYMeHTbl», «HacTpolikny», «OTo6pa)xkeHne
noroB», «<Onuumn», «O NPUNOXKEHUN>.

OmKpsime Npoexkm Onyuu

Hacmpotiku O npunowenuu

iﬁé@fﬁ@@h“

HHcmpymeHmel
Hoeawili npoexkm

CD}['pI:IH ume Npoexkm OmoBpaxceHue 10206

PucyHok 1. OCHO8HO€E OKHO Mpo2pamMMbl U €20 3/1eMeHMbI.

3.2 Hauvano pa6otbl. OkHO «HacTpoWku», go6aBneHue nneepa

[na Toro, 4to6bl Ha4YaTb PaboTy C NPUIOXEHNEM, HEOOXOANMO HaXaTb KHOMKY «HaCcTponku» (pUcyHoK
2). [lanee B neBOIh 4aCTK OKHa HacTpoOekK (Ha 6e10M (hoHe) HaXKaTb Ha NPaByO KHOMKY MbILK (Aanee no
Tekcty [MKM), BO BCcnbiBaloLLeEM OKHe BbliOpaTb MyHKT «[Jo6aBuTb naeep» (pucyHok 3). MNneep — 3to
OCHOBHOWM 31eMeHT paboTbl nporpaMmmbl GTL ¢ 3anncamm cnrHanos. OH NO3BOMFET NOAYUNTb JOCTYN K
OVIPEKTOPUAM PacrnofioXXEHUS 3anucert CUrHanoB MNOMb30BaTefid, HacTpavBaTb KaHanbl 3anucen
(no6aBnaATb hunbTpbl N Apyrne Mogynnm obpaboTki) u BOCMpoM3BOAUTL 3anucu. BocnpounsseaeHune
3anMcein B CBOKO o4vepedb WHMUMANU3MPYET MOCTYM/IEHWME AaHHbIX B akTuBHble (Bo6aBneHHble Ha
paboyee MpPOCTPAHCTBO) BUPTyasibHble MNPMOOPbI — MPOUCXOAUT BbINOIHEHME MaTEMATUYECKNX
BblYMCNEHNI. PaboTa n hyHKUMOHaN BUPTyabHbIX MPUOOPOB ONMMCaH HUXXE B HACTOALLEM AOKYMEHTE.
lNneep, kak meTog pPaboThbl C 3aNNUCAMU, ABMAETCA OT/INUYNTENIBHON OCOBEHHOCTbLIO NporpaMmmbel GTL, oH
MO3BONSET aHa/IM3MpPoBaTbh MHAPOPMaLUIO B AMHAMUYECKOM pexmnme. IT0 03HavaeT, YTo Nofb30BaTe b
MOXET HabngaTb U3MEHEHUS MapaMeTPOB CUMHAMOB (HanpuMmep, PAyKTyaunm aMnamTtyg cnekTpa), 4Uto
SABNSETCSH KpanHe BaXKHbIM hakTOPOM 4719 AMarHOCTUKU MHOMMX AeheEKTOB.

MNocne pob6aBneHns nneepa, MNOAb30OBATENO CTAHOBUTCA [OOCTYMHbIM BbI6OP AUPEKTOPUN C
pacnonoxeHnem 3anuncein (pucyHok 4). Nporpamma GTL pa6oTaet ¢ 3anucamu B ayano copmate WAV,
annbl C UHBIM hopMaTOM He ByayT oToOpaxaTbCs B lepeBe 0ObEKTOB. BCe USMEHEHUSA 1 HACTPONKMY,
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MNporpammHoe o6ecneyeHne GTL

KoTopble OblIM NPOU3BEAEHbl C 3anuMCsMUM COXPAHSIOTCS aBTOMAaTUYeCKM B OTAENbHbIM haiin (B
AVPEKTOPUN PACTONOXEHUSA 3anucK), NO3TOMY Mpu crefyolemM ceaHce paboTbl C MPUNOXEHNEM
nosib3oBaTento He NOTpebyeTcsi MOBTOPSATL AENCTBUSA MO HACTPOIKE N3MEPEHWA.

2 GTL[1d851] v2.25.0 build 103

PucyHok 2. OkHo «Hacmpodku».

[obaBnTE YCTPOWCTBO

[06aBWTb BUPTYaNnbHbIK reHepatop

[obaenTs ayano YCTPOMCTBO

[obaenTs Naeep

PucyHok 3. flobasneHue naeepa.

DNeMeHThl ynpaB/eHnsa BOCNPou3BeaeHeM 3anmcen n3o6paxKeHbl Ha puUCyHKe 5:

«3anyck / naysa BOCNpOM3BELEHNSI»;

«3aumnKMBaH1e BOCMNPON3BEAEHUS» — CITYXKWUT A/19 aBTOMATUUYECKOro nepesanycka
BOCMpPON3BEAEHMS NOC/Ie 3aBEepPLUEHNS LMK/A; 3Ta PYHKLNA OCOGEHHO Nosie3Ha Npu aHanmse
KOPOTKNX CUITHaNoB UM Bblge/leHHbIX Anana3oHOoB (y‘-IaCTKOB 3an|/|cv|), KOorga 3a oauvH unkn
HEBO3MOXHO Ha6paTb HGO6XO,CWIMO€ KOTNMYeCTBO AAdHHbIX]

«YBenuyexHme CKOPOCTHK BOCNpounsseaeHUA» — CIyXXUT ana YCKOPEeHU4d Haﬁopa AOAHHbIX, YTO B
CBOIO oYepeb YBE/NUYMBAET CKOPOCTb PaboThl BUPTYasibHbIX NPUOOPOB; 3Ta (PyHKUNSA
npegHasHayeHa A crlyvaeB, Korga nosib3oBaTtesto Heo6XoanMo NoyUnTb pesybTaT
ObICTPEE N HAC HE NHTEPECYET NPOLIECC NSMEHEHNS BENUYUYNH B NpoLIecce 3anunucu.
«[porpecc BocnpounsBeaeHUs» — WKana, gyonvpytoLlas nepeMeLleHmne Kypcopa
BOCriponsseneHmd no 3anncu;

((COXpaHVITb KakK» — COXpaHeHne 3anncm ¢ HoBbiIMH HaCTpOVIKaMVI; 3/1eMEHT No3BoNdeT
N3MEHUTb YacToTy ANCKPETM3aL MmN, KONTMYECTBO KaHalloB U UMS 3anmcu (PUCYHOK 6).
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MNporpammHoe ob6ecnevyeHne GTL
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PucyHok 4. OkHo «Hacmpoliku» ¢ 0obasneHHbIM rineepom. OmobpaxceHue dupekmopuu ¢ pacriosnoxceHuem palinos 3anuceli

3anyck / naysa
socnpouszsedeHus

cueHanos.
3ayuknueaHue
Mpozpecc gocripoussedeHun
socnpoussedeHus

[ 021000124504 J[x1 ~|

CoxpaHeHue YeenuueHue
3anucu cKopocmu
socrnpouszsedeHusa

PucyHoK 5. 3nemeHmel yripasneHus socrpouszsedeHuem 3anucell.

Cmon

CoxpaHu1Tb Kak

C:/3anvcsjwav

v 1V202 #123
v 1V202 #124
v 8v91D #001

YcTaHOBWTD YacToTy AMCKpeTU3aumMn  128000.000

CoxpaHuTe

X
(=)

KommeHTapuu...

3aKpbITh

PucyHok 6. CoxpaHeHue 3anucu ¢ Ho8bIMU HaCMpPOoUKamu.

+7 (831-30) 4-94-44

gtlab.pro

otlab



MporpammHoe o6ecneveHne GTL

B I'T/1 ecTb BO3MOXHOCTb Ao6aBneHns 1 04HOBPEMEHHOW paboTbl HECKOMBbKNX NNeepoB (PUCYHOK 7).
270 no3BonigeT paboTaTb C pa3HbIMM 3aNUCAMN OQHOBPEMEHHO, T.e. A1 KaXAoro njeepa BbibpaHa
CBO4 3anucb (CUrHan U3 AMPEKTOPUKN Nonb3oBaTess). 3anyckK KaXaoro njaeepa nponcxoanT oTaebHO.
KaHanbl go6aBfieHHbIX M1eepoB aBTOMATUYECKM CTaHOBATCA AOCTYNHbIMW ANS BblbOpa BO BCEX
AKTMBHbIX MHCTPYMEHTaX MporpaMmbl. Ha pucyHke 7 Takke MOXHO BMAETb BO3/1€ UMEHN BXOAa nieepa
WHOMKAaTOP 3arnycka — MHOMKaToOp UMeeT 3eNEHbI LBET, eCnv 3anyLueH, 6enbli — OCTaHOB/EH.

» @ exoa[Dx_Dy_2.wav]
» @ exoa[Dx Dy 2.wav]
» (O exoa[llatuvk 1 (ocs Y).wav]

il ™ exoa[Dx_Dy_2.wav]

4000 v Punetp 1
v dunetp 2

~ Bxoa[Dx_Dy_2.wav]
v Ounbtp 1
v Ounabtp 2

v pxoa[darunk 1 (ocb Y).wav]

PV input [0]

PucyHOK 7. Micnonb308aHUe HECKO/bKUX r171eepos 0149 aHanu3a 3anuced.

3.3 MepeyeHb AOCTYMHbIX UHCTPYMEHTOB
Onsa Toro, 4to6bl OTKPbITb MEHIO C AOCTYMHBbIMW MHCTPYMEHTaMKN, HEOOXOAMMO HaXaTb NIEBYIO KHOMKY
MbiLwK (ganee no tekcty JIKM) Ha anemeHTe «MHCTPYMEHTbI» (PUCYHOK 8):

«Ocunnnorpad» — rpaumk 3aBUCMMOCTU BEIMUNH OT BPEMEHM (chopMa BOSHbI, aMnnTyaHas
3aBUCUMOCTb);

«Opbuta» — rpacmk ABMXKEHMS OCK Bana (3aBMCMMOCTb MexXay ocumiorpammamMm pagnanbHoO
pPacnooXeHHbIX 4aTUMKOB);

«Pekopgep» — 3an1cb CUrHasoB C BHELLHENO YCTPOMCTBA NN U3 YXKE NMEIOLLUNXCS 3anuce;
«CnekTpoaHannsatop» — NpegHasHaveH a9 KoHuUrypaumm n npocMoTpa rpadnkoB cnekrpa
(3aBMCMMOCTb aMNANTYAbl OT YaCTOThI);

«CnektpoaHanusatop Il» — otnnuaetca or «CrnekTpoaHanuMsatopa» Tem, 4YTO MNo3BoNseT
OTAENbHO HaCTpanBaTb CNEKTP KaXaoro A4o6aB/ieHHOro curHana oTae/bHO U BOCMPOU3BOAMUTL
NX CUHXPOHHO; KPOME TOr0, MOXHO A06aBUTb HECKO/IbKO KOMWUIA OOHOMO M TOro Xe CurHana wm
3adaTb pa3Hble HAaCTPOMKK CNEKTPa;

«OKTaBa» — cnekTpasibHbl @HaNN3 B OKTaBHbIX MOM0CAX;

«[TepeKpECTHbIN CMEeKTP» (KPOCC-CEKTP UM B3aUMHbIA CNEKTP) — B3aUMHas KOppensuns aByxX
CUrHanoB B YacTOTHOW o61acTy;

«[lopsaAKoOBbLIVi CMEKTP» — 3@aBUCMMOCTb aMnAuTydbl OT MOPSAKa OTHOCUTENbHO, Hanpumep,
4YaCTOTbl BpaLLEHUS;

«Kenctp» — 370 yHKUMS oOpaTHOro npeobpasoBaHusa dDypbe OT sorapudMa crnekrpa
MOLLHOCTU CUrHana;
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MNporpammHoe ob6ecnevyeHne GTL

«ADYX» — 3aBUCUMOCTM aMnAINTyAbl U ha3bl OT 4acTOThl;
«Koppensaumsa» — B3aMMOCBA3b ABYX CUFHANOB;

«HactoTomMep» — M3MEpPEHMe 4acToTbl CuMrHana no nepuony nepexoga amMnantygbl 4epes3

rnoporoBoe 3Ha4yeHume,

«BonbTMeTp MOCTOSAHHOrO  HaNPSXXEHUs» —  CAYXWUT
cCoCTaBnalWEN CUrHana;
«BonbTMeTp nepemMeHHOro HamnpsXeHus» — CNYXnT
COCTaBMAOWEN CUrHANa;
«dnarHoctmka» — WHCTPYMEHT aHanu3a CcurHanos ¢

(Mcnonb3oBaHWe NoNb30BaTENIbCKUX CKPUMTOB).

+| o0 [0

Ocuwunnorpad
Opbura
Pekopaep

Tabavua co cueHapvem

CnektpoaHanuzatop(ll)
CnekTpoaHanuzaTop
OkTaBa
MNepekpecTHblii cnekTp
MNMopAaakoBkliA cnekTp
Kenctp

APFC

Koppenauwa
Yactotometp
Bonbtmerp AC
Bonstmerp DC
AbxxTuner
[marHoctnka

Qml

PucyHok 8. MeH uHcmpymeHmoa.

3.4 Onuuun
Mpn Haxatm JIKM Ha anemeHT «Onumm» (PUCYHOK 1) OTKPbIBAETCA MEHIO CO CNeayroLWmnMmMmn onumMamm
(pncyHoK 9):
«CKpUNTbI» — BbIOOP ANPEKTOPUN PACcnoNOXEHNS aifOPUTMOB (CKPUNTLI OT NPOV3BOANTENA UK
NONb30BaTENIbCKNE), KOTOpPbIE MpegHasHadeHbl A9 HEKOTOPbIX Ccrheumanm3mpoBaHHbIX

BbIYNCIEHWUA;

NSt BblYMCNEHUA  MOCTOSAHHOM

ONS BblYMCNEHUA MEepPEeMEHHOMN

NMOMOLWbIO JIOTUKKN  anropmTtMoB

«53bIKn» — BbIGOP A3bIKa HAAMNNCEN 31EMEHTOB NPOrPaMMbl (PYCCKWIA / @aHFIMNCKUIA)

«[neep» («player» > «yTb K K3LLY»).
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MNporpammHoe o6ecneyeHne GTL

B Options X
R T
A3biku

Player =

B Options

CkpunTbl
Asbikm
Player

4 »

OK Otmennts | MpumennTs

&2 Options X

CKpUNTLI path
A3bikn

Pycckunid

OK OTMeHUT MpumeHnT

OK Otmennte | MpumennTb

PucyHok 9. MeHto onyudi.

3.5 fo6aBneHue yctpoiictea gtlab

Ona cospaHuna 3anucent (cMrHanoB) Heo6xoauMO A06aBUTb YCTPOWCTBO 3anucu (koHTponnep gtlab),
KOTOpPOE AO0/MKHO ObITb NOAKMOYEHO K APM (KOMNbIOTEP MKW NNAHLIET, HA KOTOPOM ycTaHoBneHo MO
GTL). B rpache «Tun» Heo6xoaMmMo BbiOpaTh UCMOb3yeEMOE YCTPOMUCTBO (pucyHok 10).

ADCCLuster

doo1

d002

doo7

d1d851
E2 No6asuTts ycTpoicTBO / X
Twn ADCCLuster v
ID
Yacrora 100000

OK OTMeHuTb

PucyHok 10. flobasneHue ycmpolicmaa.

3.6 [lo6aBneHue BUPTyanbHOro reHeparTopa

BupTyanbHbI reHepaTtop — MHCTPYMEHT A/19 reHepaumm BXOAHOIrO CMrHasna ¢ 3agaHHbIMW napameTpamMu:
4acToTOh, amMmnAnuTyaonm mn dason (pucyHok 11). MNMpegHazHadeH ans TeCTMpPOBaHMA MHCTPYMEHTOB WM
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MNporpammHoe o6ecneyeHne GTL

NPOBEPKN TMMOTE3 B ANArHOCTUYECKMx anroputmax. Npu gobaBneHnn reHepatopa TpebyeTcs ykasaTb
HeobXxoaMMoe KOMMYECTBO KaHasoB, YHWKAMbHbIM KOA4 co3gaBaemoro reHeparopa (ID) n ydactoty
anckpeTtmnsaunn. 'eHepupyemasa 4yactoTta, aMnantyga 1 gpasa 3agatoTcsa nocsae co3haHua reHeparopa
A5 KaXKAOro KaHana oTaenbHo. FeHepaTop NCNOo/b3YyeTCs Kak BXOAHOW CUrHan 419 BCEX BUPTyarbHbIX
npuéopoB Nporpammbl (BUpPTyasibHble NPUOOPLI, NEPEYHNCEHHbIE B NMyHKTE 3.3).

P Bxoa[1426x-1425y MMKCA.wav]

¥ reHeparop[1] HaumeHosaHwe Bxoa 0
——
Bxoa 1 Ueer

Macwrab 1.000000

Ea. usmepenun

Curnan Sin >
YacToTta 100,000 =
Oasa 0,0 =
AmnauTyaa 1,00 =

PucyHok 11. Hacmpoliku supmyanbHo20 eeHepamopa.

3.7 Oo6aBneHne ayguo yCTPOMCTBA

[na co3ganuna 3anncein MoOXXHO MCNOMb30BaTh CTOPOHHEE ayamo YCTPOICTBO, MOAKMOUYEHHOE K APM,
Hanpumep, BCTPOEHHbI ayano KOHTPOAep (PUCYHOK 12).

B3 Nobasuts ayAno yCTPOCTBO X

Ha6op mukpodoHoe (Realtek(R) Audio) A
Yacrora (11025 - 96000) : 48000

KaHans! 1 v
MpvmepHbIi opmar Unsigned 8 bit -
OK OTMeHUTb

PucyHok 12. flobasneHue ayduo ycmpolicmea.
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MNporpammHoe o6ecneyeHne GTL

4. KoHdurypauyumsa KaHanoe nsneepa

4.1 06wuin BUA n onucaHue

Ona toro, 4to6bl Ha4aTb paboTy C 3aNUCAMM (Ha4vaTb aHanms), HeobxoanuMo B OKHe «KoHurypatop
KaHanoB» (NyHKT 3.2) HaxxaTb JIKM no Bxogy 1 BbiGpatbh HEOOXOAUMBINM thalin ¢ 3anncbto curHana. [ans
OTOOpaXKeHUs KaHasoB 3amnucym HaxaTb Ha CTpesiky (C/ieBa OT Ha3BaHMA 3anucu) UM gBa pasa Ha
Ha3BaHWe 3anucu (pucyHok 13).

B Zamwch 1 » [
a0 #1123 H
vo1v202 #124 '
* 3va1D #oD1 . B
’ BE 3
=2 a
=] a¥
=2 e
a [H
a2 [H
=2 a1
=] 71
Iq_a‘ i
=] pt
=2 7
a8 a7
2 r
=2 ar
a 43
=2 58
B 3 15
"l In W - 0 40 5
. ﬁ S POTTPI PPN UL L SVTTTPN IRPTTOON FPTIOOY
. . A i DU G000 Mo E

PucyHok 13. Bbibop 3anucu cuzHan08, omobpaxeHue KaHas0e.

MNpn BbIGOpe BXxopa (HaxaTb JIKM) B npaBoii 4actm okHa «KoOHurypatop KaHanoB» MNOSABUTCS
n3obpaxeHne curHanos, cogepxawmxca B 3anucu. Haxatuem MNKM no unsobpaxeHuto curHanos
BbI3bIBAETCH MEHIO HACTPOEK OTOOPAXEHNS CUrHAMOB nieepa (PUCYHOK 14). B coctaB HaCcTpoeK BXOAAT:

«Mapkepbl» — gob6aBfieHne MapkepoB Ha rpadukax ansa onpeaeneHmns ToOYHbIX 3HaYeHui no
ocam X un Y. lNpu pobaBneHnn HOBOro Mapkepa B /IEBOM HUXHEM Yr/ly OKHa rpadukos
nogaBnseTca Tabnmua cCo 3Ha4YEHUAMM MO OCAM /159 BCEX KaHANoB (PUCYHOK 15). Mapkepbl MOXHO
nepeasuratb No rpadukamM NyTéM HaBeeHUA ykasaTena n 3axaTtns JIKM.

«[nana3oHbl» — Bblge/eHMe AwanasoHa/gnanasoHoOB Ha rpadmke Onis BOCNPOU3BEAEHMUS
KOHKPETHOIO y4acTka 3anumcum (pucyHok 16). BocnponssepgeHune 3anucein 6ygeT npom3BoanTbCA
TO/IbKO MO BblAENEHHbBIM Anana3oHaMm, ocTasibHaga yacTb OyaeTt urHopuposaTbcs. Onuna kpanHe
nosiesHa Npu aHaanse 3anucen, cogep kalumx yaapbl Uy HexenaTteibHble ABNEHUS.
«MynbTMoCb» — OTOGPa>KeHNe CUrHaNOB Ha pPa3HblX OCAX MO KaHanam WM Ha OOHOM OCU Ha
OAHOM rpadcuke (pucyHok 17).

«YCTaHOBUTb TEMHYIO/CBETNYIO TeMy» — TEMHbIA MM CBeT/IbIA (POH 3a rpadmnkamu nnieepa
(pncyHok 18).

«[JaHHble» — KONMWpOBaTb WM COXPaHUTb M306paxeHue rpadrkoB rMieepa; COXpaHeHue
3HayeHun Touek rpacdmkoB B dopmate CSV JOCTYyNHO B MHCTpyMeHTax («Ocumnnorpad»,
«CnekTpoaHanusatop» u ap.).

M3ameHeHne macwtaba nsobpaxeHns rpacMkoB BbIMO/THAETCA C MOMOLLbIO C/eayoLwmnX AenCTBUI:

il
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MporpammHoe o6ecneveHne GTL

. N3meHeHne macwtaba no ocu Y: KOMEeco MpokpyTkm wmbiwm + SHIFT wnu BblgeneHue
BEPTUKANbHOro otpeska ¢ nomoLbto JIKM;

. MN3meHeHne macwraba no o6enmMm ocam rpadmka: Koneco mnpokpytkn mbiwn + CTRL wam
BblAeneHns okHa ¢ nomoubto JIKM;

. N3meHeHne macwtaba no ocu X: BblAENEHNE FOPU30OHTA/IbBHOIO OTpe3ska ¢ nomoubto JIKM;

. BosBpaTt kK HauyanbHOMY MacwTaby (aBToMacwTabupoBaHue): ABoriHON wenyok JIKM Ha none
rpadukos.

31n HaCTpOI7IKI/I €CTb BO BCeX MHCTpyMeHTax MnporpamMmmbl GTL, HEeKOTOpble M3 HUX UMEIKT UHYIO
peanusauuto. lNogpobHee 06 3TOM HUXE B COOTBETCTBYIOLUMX MYHKTAX ONUCAHUS MHCTPYMEHTOB.

» v 1vV202 #123

v 1V202 #124
v 8v91D 2001

LA 'M

Mapkepbi

AwnanasoHbl
MyabTHoce Y
[ @3 YCTaHOBUTb TEMHYIO TEMY

NaHHble

R 1L L LLL L L 1L Lt [
@ 0.000/60.000 xa v E

PucyHok 14. MeHto Hacmpoek omobpaxceHusa cu2Has08 8 raeepe.

1 » |V 1V202 #123
| v V202 #124
[ ! v 8V91D #001

o | 10 20 | 30 40 50

oo b T
22.0761
0.58979

1 0.109975

0.00912428

= >

1202 #123
1v202 #124
8V91D #001

<|<|<|x

PucyHok 15. flobasneHue mapkepa Ha 2paguKax.
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T

%

=

L0l
i

=—=r="

Nesas rpannua: 19.8119
MNpasas rpaxnua: 40.3031
Luanasom: 20.4912

210
I
ki

0.000/60.000

»

PucyHok 16. [lobasneHue 0uanasoHa.

J y'L“‘w*w.,N‘fuwm'ﬂwﬂm'w'*'\*"fmw'“»‘w.w.—

e
o

002 0.03 0.04 005 0.06 007 0.08

“® T
FERRTRTTR] FRERY FYTRIRRTVR RRRT] RYRRER T A FTTRNRRTTE (RNTY RRUN FRTRURTTNL NY

009

v V202 #123
v V202 #124
v 8V91D #001

PucyHok 18. UsmeHeHue ¢hoHa epapuKos.
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MNporpammHoe o6ecneyeHne GTL

4.2 Bbi6op 3anucen us cpannos

Bbi6op 3anmcu n3 hannos ocyLLecTBNSeTCa cneayowmm obpa3om (pucyHok 19):
. HaxaTb JIKM Ha go6aBneHHbI BXO B 1€BOM BEPXHEM Yr/ly okHa «KoHpurypatop kaHanoBy;
. B nosBuBlleMcs aepeBe BbIOGpaTb PacnonNoXeEHNEe 3anmcel Ha ANCKE.

B GTLe051) w2250 buld 103 - a E

— = I
.
.

| lelelelelele]e]
a

el felelalele]e]

o

+

|

PucyHok 19. Beibop 3anucu.

YT106bl packpbITb CMNCOK KaHanoB, KOTOPbIE COAEPXWUT BblOpaHHas 3anucb HEOOXOAMMO ABa pa3a
HaxxaTtb JIKM no nmeHun Bxoga wam oanH pas Ha CTPesKy CrieBa OT MMeHn (pucyHok 20).

1

» exoal 3anmce 1 wav] ‘

exoal 3anmce 1 wav]
P 1V202 #123
P1V202 #124
> 8V91D #001

PucyHok 20. OmobpaxeHue KaHaa08 3anucu.
4.3 PepaktupoBaHue eauHUL USMEPEHUS U MacLUTabHbIX KO3hhMUMEHTOB KaHaNNoB 3arnucu

HacTpoiikn kaHana (pucyHok 21) Bknto4atoT B ceb4:

. «HanmeHoBaHMe» (MMA KaHasa MOXHO M3MEHUTb TakXe B AepeBe 0O6bEKTOB, ABaXAbl HAXaB
JTIKM);

. «LIBeT» — uBeT rpadmka;

. «MacwTtab» — KOahPULMEHT aMNINTYAbl CUTHANa MOXeET ObITb OTPEAAKTUPOBaH, ecnu,
Hanpumep, Npu 3anmcm KoappuumeHT He 6bin BBEAEH UM BBEAEH C OLLUMOKOMN.

. «Ef. nsamepeHusa» — egmHnua namepeHnsa (Heoba3atebHbIn napaMeTp).
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8 HacTpoiku

1

1V202 #123

~ BxoA[/1aHr Bbix_Tp_6ykca_py_nponun__2022 04 ...
1202 #123 User I
¢ Iterioy Macuwraé 92.500000
corr R
b 1V202 #124 Ea. amepexvsa
» 8V91D #001
Ligert 0

Ko3dd. ycuneHuns 1

Curnvan false

|EPE true

WHeepcua false
HaumeHosaHune 1vV202 #123
Ysen gtlzanalog_input
CmeleHve 0

OnNopHeIf ypoBeHb 1

Macwrab 0
Ko3¢¢. npeobp. 0.00925
Ea. namepeHus m/c2

PucyHok 21. Hacmpolku KaHana 3anucu.
4.4 [lo6aBneHne UsMepeHu gns KaHanos

MNporpamma GTL npepoctaBngeT MONb30BaTeNl0 BO3MOXHOCTb KOHMUIypupoBaTb CUrHanbl Mo
KaHanaM gns NOAroTOBKM WM UCMOMb30BaHUA MX B BUPTyasbHbIX npubopax. [na kaxgoro kaHana
AOCTYNHO gob6aBfieHne cnegytoWwmnx 3/1IEMEHTOB:

. «PunbTp» — NOAABMAEHNE UIN YCUNEHNE ONPEeAENEHHbBIX YaCTOTHbIX KOMMOHEHT CUIFHanNa;

. «MHTerpatop» — Noay4yeHmne obpaTtHO NPON3BOAHON (MO3BONSET BbINO/IHUTL Npeobpa3oBaHne:
YCKOPEHME -> CKOPOCTb -> NepemeLleHne);

. «OdnhpepeHumatop» — nonydeHne Npom3BOAHON (MO3BOMASET BbINOMHUTL Npeobpa3oBaHue:
nepeMeLLeHmne -> CKOPOCTb -> YCKOPEHHUE);

. «Ckonb3saWwmne 3HavyeHUs» — BblUMCNEHWE MapamMeTpoB CUrHanoB «Ha JfleTy» npu

BOCMpPOM3BEAEHUN A/1F MOCTPOEHUd rpadunka).
Bce a1 anemeHThl gobasnatotcs Haxatnem NKM n BbiIGOPOM 13 MEHIO HEOOXOAMMOI O NYHKTa (PUCYHOK
22).

¥ BxoA[/1aHr BbiX_Tp_6ykca_py_nponua__2022_04._...

V205
b i [o6asuTb GUAbTP

[o6aBuTtb MHTErpaTOp

[ob6asutb gnddepeHuymatop

MepeasuxeHue 3HaUEHWIA

PucyHok 22. [lobasneHue sbiyucsaeHuli 018 KaHAAA 3arucu.
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MporpammHoe o6ecneveHne GTL

4.41 dunbTp

dunbTpauna curHanoB HeobxoavMMa L1 MOAaBNEHUs NMOMEX, COAEPXKAaLUMXCS B CUrHane, v ansg
BblAe/IeHNs OTAENbHbBIX COCTaBMSIOWMX curHana. [ng Toro, 4ytobbl 4OOaBUTL K KaHany unbTpaumio,
Heobxoanmo HaxaTtb NMKM Ha Ha3BaHuK KaHana v BblbpaTb NYHKT «[Jo6aBnTb hmnnbTp» (pucyHok 23). MO
GTL npegnaraet noNb3oBaTeNto CNeAyoLnin nepeyeHb PUbTPoB:

Beccenb

baTtrepBopT

Yebbiwes (tvn 1)

YebbIweB (Tvn 2)
3NNMNTUYECKUN

JexxaHgp

Po6ept Bpuctonb-[>KOHCOH

Nocne Bbi6oOpa BMaa hmnbTpa TpebyeTcsa BbiOpaTh OAMH CAeayowmx TMNoB mnbTpaumn:

lowpass — uAbTP HU3KKX YaCTOT, MOAAB/IEHNE YacTOT Bbllle FPaHNYHOW;

highpass — punbTp BLICOKMX YaCTOT, NOAABMIEHME HACTOT HUXE MPaHNYHOW,;
bandpass — nonocoBon dunbTp, NogaBneHNE YacToT BHE BblAENEHHOIO ANANa30Ha;
bandstop — pexXxeKTopHbIn GunbTp, N0gaBMEHME YacTOT B BblAe/1€EHHOM AMana3oHe;
lowshelf — dhnIbTP HU3KKX YACTOT C YCUNTIEHNEM YacTOT HUXE rPaHNYHOM;
highshelf — ¢oMAbTP BbICOKMX YACTOT C YCUIEHMEM YACTOT BblLe FPaHUYHOM;
bandshelf — nonocoBoit hnnbTp € ycuneHnem 4actoT B BbiAe/IEHHOM AManas3oHe;

O6wmmm cBonCTBaMIN ANa BCEX BUAOB hMNbTpaLunmn aBNAOTCA:

MopsAaoK — MapamMeTp, OTpaXatoLwwmin Ka4ecTBO PYyHKUNK UnbTpaumn (MEHAET KPYTU3HY CNagoB
Ha rpaHMuax Kopuaopa); NpMMeYaHue: MOBLILEHME 3TOro napameTpa yBe/nyMBaeT BpeMS
BbIYMCIEHWNI, UTO B CBOIO OYepeb yCUmMBaeT oTCTaBaHMe no hale OT UCXOOQHOrO CUrHanNa;
yacTtoTa — rpaHuyHas (onsa BY 1 HY domnbTpoB) nnu LeHTpanbHas YactoTa 4/ NoN0COBOrO.

YacTHbIMM NapamMeTpamu ABASIOTCS:

16

LIMpMHa — noaioca nponyckaHus/nogasneHna punbtpa;
KO3 PULMEHT yCUNEHNSA — YCUMIEHME NPONYyCKaeMon 061acTi YacToT (ans Bcex omnbTpos shelf).

B HacTpodikn |:| X
it -
Havmenosanue filter
v V202 #123 A I
- butterworth
I — i — s
corv EA. M3Mepenna chebyshev1
JuddepeHuratop
> 1V202 #124 E chebyshev2 «
» V91D #001 Bua butterworth  ~
Tun bandpass .7 E\ilptlc
MopAaok 6 legendre

Uactota 510,000

rbj

afalo

Lvpura 1000,000

lowpass
highpass
bandstop
lowshelf
highshelf

bandshelf
|

PucyHok 23. Belbop suda u muna ¢uabmpayuu cueHana.
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4.4.2 Nnterpatop

MHTerpmpoBaHme — 3TO MaTtematMyeckass onepauma obpaTtHas anddepeHUnMpoBaHuio —
BOCCTAHOB/IEHNE (DYHKLUMM NO €€ npom3BOAHOW. ITa GyHKums B nporpamme GTL cnyxut ans
npeobpasoBaHNsa curHana BMopauuun ciegyowmm obpasom: BUOPOYCKOpeHue -> BUOPOCKOPOCTb ->
BMOponepemMeLLeHue.

4.4.3 OudpcepeHumaTop

OndhdepeHunpoBaHne — 3T0 MatemMaTnyeckas onepauma HaxoXageHnsa npomssogHon yHkumn. B GTL
CNYXWUT [ANs  cnepylowero npeobpas3oBaHMsa curHana Bubpauvu: BubponepemelleHne ->
BMOPOCKOPOCTbL -> BUOpPOYCKOpeHue (panbHelwee aguddepeHumpoBaHme BUOPOYCKOPEHUA AaéT
pPe3KOoCTb).

4.4.4 Ckonb3sie 3Ha4YeHne

OTOT MHCTPYMEHT npegHa3HayeH ANns BbIYUCMEHUA «Ha NeTy» (B npouecce BOCMPOU3BEAEHMUSA)
OCHOBHbIX MapaMeTpoB, XapaKTePU3YyILLUNX YPOBEHb CUIHaa, C BO3MOXHOCTbLIO BbIBOAA pe3ynbTaTta Ha
rpaduk. N'padmk NoNyyYeHHbIX 3HAYEHN MOXHO BU3Yyanu3npoBaTb B ocuunnorpade. 149 BeluucieHuni
AOCTYNHbI cAegyoLlme napaMmeTpbl:

. CK3 — cpeaHee KBagpaTuieckoe 3Ha4veHue;

. MakKCUManbHaa amnanTyga — MakKCMMYM MOJSTOXUTENIbHOM YacTu CUrHana;

. MUHUMaNbHaa amnanTyga — MakCMMyM OTpuULaTe/IbHOM YacTu CUrHana;

. MUK-MWK — pa3max CMrHana (genbta Mexgy MakCMMyMOM Y MUHUMYMOM CUrHana);

. nopor — napameTp, NoKa3blBaoLWMiA HanM4ne/oTCyTCTBME NPEBbLILLEHNS 3aAaHHOrO NOPOroBOro
3Ha4veHus (6ynesa BennudnHa — 0/1);

. Koppenauua — o0cCoObli MHCTPYMEHT, MO3BOMASAIOWMIA ONpenennTb CTeneHb B3auMMOCBA3MN

N3MEHEHUS LeNeBOro CUrHana C 3apaHee COXPaHEHHbIM CEMMIOM (HUXe OMMCaH asirOpuTM paboThl C
3TUM UHCTPYMEHTOM);

Ha pucyHke 24 npeacTtaBnieH npuMmep BM3yanmsaumm cKonb3duero 3HadeHnsa CK3 BnbpockopocTtu (B
BEpPXHEN 4acTu ocumnnorpadga oTobpaxaeTcss CUrHan BUOPOCKOPOCTU, B HWXKHENW — rpadmk
BbluncneHuns CK3).
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B Ocymnnorpad

BxoAl 3anuce 1 B
- 1V202 #123

nleagralo
AV _filter |

filter

Bpems, cek.

MynbTrocs Y
Tpurrep
v Mapametpsi

o

Kanan Mapametp 3HaueHue

nﬁlter ¥ .rms ~ 0,00244106

0.1 D.% 0.3 0.4

“ 0
ARRRERERI ARRRRRNRRI RRRNSRERRR ARERE RRRRARRARARARN

PucyHok 24. lMocmpoeHue epaguKa rno 86I6paHHOMY CKOMb3AUWEMY 3HAYEHUIO.

4.4.41 Koppensauusa

Koppenauua — 3To napaMeTp, OTpaxkalolliMii B3aUMOCBA3b MexXay ABYMSA curHanamu (HaGopamu
3Ha4yeHuid). Onsa Toro, u4tobbl 3anyCTUTb KOPPENSLUMOHHbIA aHanM3, Heo6XoAWMO BbIMOHNUTL
crnegytolme warm (PacCMOTPEH BapmaHT C UCMO/b30BaHNeM ocuunnorpada):

1) BbIOpaTh y4acCTOK CMIrHana, ¢ KOTopbiM HEOGXOAMMO MPOU3BECTN CPaBHEHWE (3TOT CMIrHan
MOXeT ObITb BblOpaH 13 APYyroi 3annucu unn CreHepupoBaH B CTOPOHHEN MporpamMMme); 4Tobbl
BblOpaTb y4aCTOK CUrHana, Hanpumep B ocunnnorpadge GTL, Heo6xoanMo BbI6paTb BPEMEHHOE
OKHO W 3anyCTuTb naeep (pUCyHok 25);

2) OCTaHOBMUTb MN/ieep B TpeOyeMblii MOMEHT BPEMEHM M COXPaHUTb YYacCTOK CUrHana;
HaxaTb [MTKM Ha rpacdvke curHana, BeibrpaTb BO BCM/bIBAOLWEM MEHIO «[laHHble» -> «CoxXpaHuTb
KaK TEKCT» (PUCYHOK 26);

3) npuBecTn hann BbIrPYy3KM K onpenenéHHoMy BuAY, NMOKa3aHHOMY Ha PUCYHKe 27 —
yOoanuTb NepPBbIA CToN6eL C METKaMN BPEMEHU U MEPBYIO CTPOKY C 3arofloBKamu;
4) panee B OKHe «HacTporku» HaxaTb KHonky «Load» («3arpysuTb») u BblOMpaTb

COXpaHEéHHbI hann (dbopmat .csv unim .ixt); B OKHe NoaBUTCA rpaduk BbIGpaHHOro curHana
(pncyHok 28);

5) nepentn B ocumnniorpad, BbibpaTe B AEpPEBE CUMHAA U OOBbEKT BbIHYUCNEHNA KOPPEenaunm
N 3anyCTUTb Nieep (3anyCcTnTCa NPOLECC BbIYNCIEHNSA KOPPEeNsaummn);
6) ana 6onee TOYHOrO MOHMMaHUS YPOBHA KOPPEensauuMm MOXHO BbIBECTU 3HA4YeHue B

«[MapameTpbl» B OKHe ocuunnorpada (pucyHok 29).

MNapameTp «Koppensauus» WMEeT HEeCKONbKo MeTtoaoB  Bblumucnedus: fft, faltung, factor.
PekomMeHpoBaHHbIM siBNsieTcs factor.

18

+7 (831-30) 4-94-44 gtlab.pro gtlﬂb



MNporpammHoe ob6ecnevyeHne GTL

EI Ocuymnnorpad

«
1V202-#123

corr

xoa| 3anmce 1
v v 1V202 #123
v corr
V202 #124
v 8V91D #001
filter

[pevs, cex.

0.100 <]

MynbTrocs Y

Tpurrep

v MapameTpbl

v

PucyHok 25. Bbibop yyacmka cueHana e ocyussnozpage 0: nocaedyrousezo nposedeHus KoppenayuoHHo20 aHAMu3d ¢ Opyaumu

cueHanamu.

«

Mapkepbl

v MynbTnoce Y

(3 YcraHoBuTb TemHyto Temy

JaHHble

BX04l 3anmce 1
v W 1V202 #123
v corr
1202 #124
- 8Va1D #001
filter

Konupogats nsobpaxenue

CoxpaHuTb Kak usobpaxeHue

CoxpaHWTb KakK TeKcT

PucyHok 26. CoxpaHeHue 3Ha4eHuli cueHana (0cyun102pamMmMsl).
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1 - Excel RGN Eal

i A = % [ Yenosroe dc i A = % [F2 Ycnosroe dc
[5? ®opmatnpos [# ®opmatnpos
bydep Wpudr = BoipasHusanwe = Yucno » bydpep Wpugr BoipaBHuBaHue = Yucno 3
obMeHa - - - - 2 Cunm sueex oBMeta > - . i (7 Crunm aueex
Ypanutb o X M
e vila - & fr v
B D E F_» A S | | A Y | E | F -
X 1v202 #123 || 1 075137
0] -0.75137 | ! 2 | -0.74222
7.81E-06] -0.74222 3 | -0.6067
1.56E-05] -0.6067 4 1 -0.38826
2.34E-05] -0.38826 5 | -0.08028
3.13E-05] -0.08028 6  0.185251
3.91E-05] 0.185251 7  0.400054
4.69E-05 | 0.400054 | 0.59115
5.47E-05] 0.59115 L | 0.656539
10] 6.25E-05]0.656539 | 10_ 0.592473
11] 7.03e-05]0.592473 11 | 0.5541
12] 7.81E-05 0.5541 12 0.619489
13] 8.59E-05]0.619489 13_ 0.736704
14] 9.38E-05]0.736704 14_ 0.789082
15] 0.000102 | 0.789082 15_ 0.840357
16] 0.000109] 0.840357 16 | 1.02495
17] 0.000117] 1.02495 17_ 1.18219
18] 0.000125] 1.18219 18_ 1.23942
19] 0.000133] 1.23942 . 19_ 1.21648 I~
@ K g 12 @ -« »
rotoso 9 M O - 1 + 100% roroeo 9 B3 M - [ ] + 100%

PucyHok 27. [lo0ezomosKa ¢alina 015 KoppenayuoHHO20 aHAAU3d.

~ exoal/laHr ebix_Tp_6ykca_py_n...
v V202 #123

1202 #124 Maciie |1.000000

» 8V91D #001

90 | | | «
array y

0.08

0.01 0.09

0.02 0.03 0.04 0.05 0.06 0.?7

PucyHok 28. 3azpy3ka yyacmka cueHasa, ¢ Komopeim 6ydem 8birosHAMbCA CPABHEHUE.
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B Ocumnnorpad

v V) 1V202 #123
v corr
V202 #124

= 8Va1D #001

filter

Bpems, cek. 0.100 - m ”
;’ MyneTiocs Y v
60 1V202°7#123
g Tpurrep
E_ 50
3 v Mapamerpbl
40 I

30 i

Kanan Mapametp 3Hauexvne

IO corr ~  peak ~ 0,224945

T

e 40

3 -8
E oo b

PucyHok 29. BelyucneHue Koppeasyuu 8 ocyuanoepadge.

5. OnucaHue UHCTPYMEHTOB (BUPTYS

5.1 Ocuwmnnorpad

Ocunnnorpad npegHasHaveH ans otobpaxkeHus rpadmnka GopMbl CUIrHaMOB, @ TakXKe€ MOHUTOPUHIa

N3MEHEHUA CKOMb3AWMX 3HAYEHUI (ONUCaHHbIX B MyHKTe 4.4.4). DnemMeHTbl 3TOro BUPTYasibHOro

npubéopa nokasaHbl Ha pucyHke 30. BeiBog rpacmkoB cMrHanoB B ocuunnorpade nMmeeT takme xe

HacCTpolikK, Kak M B nneepe (okHO «KoHgurypatop KaHanoB»), onncaHHble B NyHkTe 4.1. YTOO6bI

BK/IOUYNTb BM3yanu3aumio CUrHaANoOB B ocuuanorpacde, Heo6xoanMo BblOpaTb OAWH UM HECKOMbKO

CUrHaNoOB M 3anycTuTb BOCMPOM3BeAeHME nneepa B OkHe «HacTpoliku». BocnpounssegeHue u ero

3aUMK/IMBAHME B OKHE CaMoro ocuumnnorpada akTMBMpOBaHbl MO yMoa4aHuto. B otamMumm ot okHa

BM3yann3aunm CUrHanoB B OKHE HaCcTpOoeK, ocuumanorpacd nmeet cnegytowme pyHKUmn:

. «BpeMsa» — WwmnpurHa BpEMEHHOIro OKHa OTOBpaXKeHUsi CUrHanNoB (yKa3biBaeTCcs B CeKyHAaXx);

. «Tpurrep» — ycrnioBme octaHoBa BOCMNPOM3BEAEHNA CUTHANOB; HeO6X0AMMO 3a4aTb NOPOroBoe
3Ha4yeHne, BbI6paTtb POHT BO/HbI (PUCYHOK 31), AeakTMBMpPOBAaTb  3aUMK/INBaHUE
BOCMpPOM3BEAEHMA CMrHana B ocunnniorpade;

. «[MapameTpbl» — aKTMBaLMA MEHIO BblYMCNEHNSA NAPAMETPOB CUMHANOB (PUCYHOK 32), TaKMX KaK:
— CK3;

— MaKCUMyM;

— MUHUMYM;

— CABWI OTHOCUTE/IBHO HYA Mo ocun Y,

— MNUK;

— NMUK-NKK (pasmax);

— yacToTa (4YacToTa curHasa TakXke MOXHO BblYMCIUTb B OTAE/IBHOM BUPTyasibHOM mpubope
«YacTtoTomep», KOTOPbIA ONUCaH HUXe B NyHKTe 5.12);

— nepwvog;
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— 9KCLECC;

— CKO;
Bce 3TM mapameTpbl BbIUMCASIOTCA AN BbIOPAHHOrO BPEMEHHOMO OKHa, T.e. ANSA TeX AaHHbIX, YTO B
AaHHbIN MOMEHT n3obpaxkeHbl Ha rpadmke ocumnnorpada.

8 Ocuymanorpad

BXOA| 3anmce 1
v V202 #123

1202 #1124 CrWCOK KaHanos ans
- 8V91D #001
“ filter oTobpaxeHns
ocuunnorpammol

-0 [ana3oH 3anyck / naysa 3auuKnuBaHue

oTobpaxaemoro BOCNpOM3BEAEHUA BOCnpou3sefeHun
-20 cuUrHana OCLMANOTPaMMbI oCLMANOTPaMMbl

Pexunm 3anycka
| oToBpakenma {Bpens, cex. 0.100 -]
/METAOCH Y
CurHana no \ = PE)'KHM
nopo
-5 pory Tpurrep oTobparkeHun
0.05 rpadpuKos Ha

“ e [Crzpaverd OTAENbHbIX OCAX
L T T T T A N

Bbieog Tabanubl
BbluMCAAEMbI
napameTpos

PucyHok 30. 3nemeHmel supmyassHo2o npubopa «Ocyunnozpagy.

v Tpurrep

Kanan 1V202 #123 ~

MpeabicTopus, % 10

®poHT f
HapactaHue MageHwne

¢$poHTa curHana dpPOHTa cMrHana

PucyHok 31. Hacmpoliku mpuzeepa ocmaHo8a 8ocrpouseedeHus cuzHas108.

Ha rpadmke ocuunnorpada MOXHO [o006aBWTb Mapkepbl Ana onpeaeneHus YpPOBHSA Pas/iMuyHbIX
rnapaMeTpoB CUIrHasrioB B KOHKpPeTHOW To4yke. Mapkep gobaBnsietcs Haxatnem NKM Ha rpaduke un
BbI6OPOM COOTBETCTBYIOLLENO NYHKTA (MOAPOOGHEE O MapKepax onncaHo B nyHkTe 5.5).
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v lMapameTpbl

Kanan Mapametp 3HaueHue

n‘IVZOZ#‘IZB ¥ | min > i

U
o |

max
offset

peak
peak_to_peak
ms

freq

period

kurt

sko

PucyHoOK 32. BolqucneHue napamempos cu2Has108.

5.2 Op6ura

Op6uTta — 3TO UHCTPYMEHT, NPeAHa3HauYeHHbIN 4119 OLeHKN (hOPMbl MEPEMELLEHNS OCK BpaLLleHWa Bana.
Mo cytn 310 rpadmk 3aBMCMMOCTM OAHOIO CUrHana oT Agpyroro. B ngeane ansg noctpoeHuns opOuThl
HeO6XOANMMO  MCMOMb30BaTb CUrHaMbl [ATYMKOB BUOPOMEPEMELLEHNSA, KOTOpble  (BU3NYECKU
YCTAHOB/EHbI B pagvaribHOM B3aUMHO MNEPNeHAVKYNSapHOM HanpasneHun. K 3TuM  curHanam
peKoMeHOyeTCs NPUMEHATb NMOMOCOBOW OUNBLTP, NOMNOCa NPOMYCKaHUA KOTOPOro BblOMPaeTCs TakuM
06pa3oMm, YTOObl B KOHEYHbI CUIrHa BOLWM 3-4 BbICLLUME FaPMOHUKM YaCTOTbI BpaLLEHUS.

«Opbutar MeeT cregyome 3neMeHTbl yrnpaBneHmns (PUCyHoK 33):

. CMUCOK AOCTYMHbIX 4719 Bbl6opa KaHanoB: Heo6XxoAMMO BbliOpaTh ABa KaHana;

. BbIOOP OpMeHTauMm KaHanoB no OcAM: HeOOXO0ANMO ONpeaennTb, KaKOW KaHanm COOTBETCTBYeT
rOPU30OHTaNbHOMY, @ KaKon BepTUKaibHOMY HanpaBneHUAM;

. «Bpems» — 3TO A/IMHa CMrHANoB, UCMOMb3YEMbIX B MOCTPOEHUN OpPOUTLI (MOXXHO BblOpaThb YacTb
CUrHanoB UMM BbIAENMNTb YHACTKM CUFHANOB C MOMOLLBIO ANana3oHOB B OKHE «HaCTpoikny);

. «Ctapt» n «Cton» — 3TO METKM BPEMEHM Hadana W KOoHLUa CUrHanoB, WCMOMb3yEMbIX B
MOCTPOEHUM OpOUTLI (@HaNOr Anana3oHOB B OKHE «HacTpoikms);

. «O60opOTbl» — KOAMYECTBO OOOPOTOB, KOTOpPOE AO/MKHO BOWTM B AManasoH CUICHaNoB,

MCNO/Ib3yeMbIX B MOCTPOEHNN Op6V|TbI.
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B
V| Ouastp MNKs
r

| ©unsTp MNKr

/

Cnucok KaHanos oA
NoCTPOEeHUs opbuThbl

Bbibop opueHTaLmnm
KaHanoB no ocsim X 'Y

OuasTp MMKe ~

Onabtp NNKr ~

0,10

0,00

0,10

1,00

AN

AN

[On1Ha BpemeHHoOro
OKHa

Hayasno u KoHel,
Y4acTKOB CUTHANOB

Konuyecteo o6opoTos B
MCNONb3YeMbIX CUTHaNax

ABTOMaTHueCcKoe
onpeaeneHue YacToTbl
BpaLueHus

PucyHok 33. 3nemeHmebl sBupmyasnbHo20 npubopa «Opbumax.

5.3 Pekoppep

Pekopaep — MHCTPYMEHT, NpegHa3HaYeHHbIn Ans Co34aHnsA HOBbIX 3anucer Mo AaHHbIM C BHELLHUX
WCTOYHUKOB UMM yXe umerowmnxcs daiino. MoxeTt ObiTb MPUMEHEH, HanpuMmep, A/ CO34aHus
OAHOKaHaNbHOW 3anncu M3 UCXOAHOW MHOrokaHanbHoW. OKHO MHCTPYMEHTa COoAepXUT cnegytomne
3M1eMeHTbI (PUCYHOK 34):

. CMMCOK AOCTYMHbIX 4719 Bbl6Opa KaHanos;
. OVPEKTOPUA N UMSA HOBOW 3anuncu — BbIOOP MecTa COXPaHEHUS HOBOW 3anncu n €€ nMeHw;
. «[nnHa 3anucm» — BbIOOP O/INTENBLHOCTU 3arnmMcu MO BPEMEHU B CEKyHAax; Npu akTuBauuu

peXnMa «HeNPEpPbIBHOCTN» OKHO BPEMEHWN CTaHOBUTCHA HEAKTUBHbIM — 3anucb MAET A0 TeX Nop, NoKa He
3aKOHUMTCHA BOCMPOM3BEAEHNE NCXOoQHOrO dhaiina nnn He ByaeT HaxaTta kKHonka «CTton»;

. KHonka «Ctapt/CTon» 3anMcu — 3T0 METKM BPEMEHM Havana U KOHLUAa CUrHaNoB, NCMOMb3yeMbIX
B NOCTPOEHMN OpOUTbI (@HANOr AMana3oHOB B OKHe «KOHMUrypaTtop KaHanoB»);

. obnacTb onsg gobaBfeHns KOMMEHTaApPUS K 3anmcu;

. LKana nporpecca sanucu.
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Bbi6op AMpeKTopumu u
WMMEHW ONnAa co3gaHuA
HOBOW 3anucu

* 8x0A[711-712(B-N NNK.wav]
~ v B

Records directory
Cnucok KaHanoe ana

NOCTPOEHUA OpBUTI

@uabtp NNKs File name s daiina
—

d time, sec | 1.000
jComment:

@uaetp NNKe

JnvHa HOBOIA 3anvcn

Mone ana KOMMeEHTapua
K 3anucu

Postview v
100 *

Wkana nporpecca
3anucu

KHonka
3anycka/ocTaHoea
3anucK

100

PucyHok 34. 3nemeHmol supmyasnsHozo npubopa «Pekopdep».

5.4 CnektpoaHanusatop

CnekTpoaHanusatop — BUPTyasnbHbI MPUOOP AN MNOCTPOEHUSA FpadmKoB CHEKTPOB (3aBUCUMMOCTb
aMnAnTyabl OT YACTOTbl FAPMOHUKW). [aHHbIN BUPTYyanbHbI NPUMOop NO3BOAAET NONAYUUTb cregyowme
rpadomku:

. aBTOCMEKTP;

. cnektp orubawowen (Tpebyetr npeaBapuTenibHOM UAbTpauMmM CurHana ans  OUEHKM
BbICOKOYACTOTHOW cocTaBnstowen; hmnbtp gobaBnsaerca K kaHany B okHe «KoHdurypaTtop
KaHanoBy);

. ¢ha30BbI CNEKTP;

. CNEKTP NAOTHOCTU MOLLHOCTM.

Ona noctpoeHna rpahmMkoB CNEKTPOB HeoBX0aANMMO BblGpaTbh OANH UM HECKO/bKO KaHanoB
OKHO aHanm3aTopa CnekTpa CoaepPXUT crieayoLme a1IeMeHTbl HACTPOeK M ynpaBneHns (pucyHok 35):
. «Tun» — TMN rpadumka cnekTpa;

. «YacToTa» — BepXHSAS rpaHM4YHas YacToTa CNekTpa (mpaBas rpaHuua no ocu X (ocu 4acTtor));

. «Pa3zpelueHne» — Konnmyectso todek Ha 1 'y (B3aMMO3aBUCUMMbIM NapaMeTp C KONMYECTBOM

NVHWIA);

. «KonanyecTtBo nnHUIA» — KONMYECTBO NIMHWIA BO BCEM fMana3oHe CrnekTpa (B3avMo3aBUCUMbIN
napameTp C paspeLleHnem);

. «OKHO» — TMN OKHa nNpeobpa3oBaHus;

. «KonnyecTtBo ycpegHeHuiny;

. «[lepekpbiTne» — % NepekpbITUS;

. «EAnHMUbl M3MepeHna» — oTobpaxeHve amMnnuTydbl B abCOMTHBbIX 3HAYEeHUAX WA B
oTHocuTenNbHbIX (4B);

. «MynbTnocb Y» — otobpaxKeHue rpacmkoB Ha OOHOM MMM pPasHbIX OCAX (MPU MOCTPOEHUMU
CNEKTPOB HECKONbKNX KAHAN0OB OAHOBPEMEHHO);

. «JTorapnpmmueckas wkana no ocun X,

. «[MapameTpbl» — TabAnua BblYMCMEHNS NAapaMeTPOB M OTOOPaXKeHNss HAaCTPOEK MapKepPOB.
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AHaNW3aTop CnexkTpa § = D X
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8
- ~ VB
- Onnerp MMNKe Cnu1cok KaHanos oA
- - T
s F— nocTpoeHus opbuTbl
- s
B Bupg cnektpanbHoro
n aHanusa
i aABTOCNEKTP
. "
- spen cnekTp orubaroueit
5 phase dasosbiit cnexTp
i psd CMEeKTP NIOTHOCTK MOLLHOCTKH
= \
lpaHM4YHanA YacToTa CneKTpa — Tun okHa |
= Bpews A1 rectangular
I | I - — : cosine
- Yacrota 1000,00 -
Konnyectso nMHmniA Ha 1Iy, |—\ - I
P PaspeweHue 1,00 =
B KoAnuecTeo AnHuA 1000,00 - bartlett_hann
X [oxo hann - hamming
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MepekpeiTie 0,00 = .
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: T A 2]
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PucyHok 35. OcHo8Hble 3snemeHmbl OKHA 8UPMYasabHO20 Npubopa «AHAAU3AMOopPa Criekmp».

B okHe «[lapameTpbl» MOXHO Monyuntb 3HadeHua CK3, MakcuMyma M 4acToTbl MakCMMyma CnekTpa
curHana (pmcyHok 36).

v [MapameTpbl

MapameTpbl U3mMepeHui Single markers Band markers Harmonic markers

Kanan Mapametp 3HaueHue

freq_max

PucyHok 36. BeiyucneHue 3Ha4eHUl napamempos cu2Hasn08 8 okHe «llapamempeoi».

Takke B OkHe «[MapaMeTpbl» AOCTYMHbl BKIaAKW C HACTPONKaMM U 3HaYEeHUSIMU MapKepoB (PUCYHOK 37).
B aHanuzaTope cnekTtpa gocTynHo fobaBneHne Ha rpadmkax cnegyowmnx MapKepos:

. «OAQMHOYHbINY;
. «[MonocoBoitx;
. «[CapMOHNYECKUA».

Ona ogMHOYHOrO Mapkepa MOXHO 3agaTb 4acTtoTy (koopaumHaty no ocu X), uBeT 1M gobaBuTb
KOMMEHTapun (aBomHOe HaxaTtne JIKM B cootBetcTByowem none). [Ona rapMOHMYECKOro
AOMOMIHUTENIBHO K HACTpoWKaM OAMHOYHOrO Mapkepa Ao6aBnseTca KOMYECTBO FrapMOHMK, @ Takxe
Haxxatvem KM no nmeHn punbtpa otobpasnTs MOAYIMPYHOLWKME YaCcTOThI CripaBa U cieBa OT OCHOBHBbIX
rapMoHuK. [lonocoBoit Mapkep MOXeT ObiTb HACTPOEH LWMPUHOW MOMOChbl UAW 1I€BOWN W NpaBoOWn
rpaHvuamuy, KpoMe TOro eCTb BO3MOXHOCTb BblOpaTb napaMeTp BblYMC/EeHUA YPOBHA B Mofoce
mMapkepa — CK3, nuk nnam nnoTHOCTb MOWHOCTU. Mapkepbl gob6aBnsatotcs HaxaTtnem NKM Ha rpadmke
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CMeKTpa, BO BCM/IbIBAOLLEM MEHIO BbIOMpaeTca HEOOXOANMbIN TN MapKepa. ¥ 4anmtb MapKepbl MOXHO
Takxke HaxaTtnem NMKM n BoI6OpOM COOTBETCTBYIOLLENO MYyHKTa MK B Tabnmue napameTtpoB (PUCYHOK
37). AMnnntyaa (ypoBeHb MO OCU Y COOTBETCTBYHIOLLMI 3HAYEHMIO MO ocK X) oTo6pa)kaeTcsa B Tabnuue B
NEeBOM HUXHEM YI/ly OKHa rpadmkoB (PUcyHoK 38).

v [apameTpbi
MapameTpsbl u3amepeHui Single markers Band markers Harmonic markers

ID Cepun KoopauHara X Lieer KommeHTapui Yaanute

Vi Be ~ 1377 ¥ X

v lapameTpbl

MapameTpbl M3MepeHwi Single markers Band markers Harmonic markers

Jlesanrpanvua [pasas rpasuua  width MapameTp Ypanuto

564 754 190

ms
peak
power density
v TMapamerpsl

MapameTpbl M3MepeHmit Single markers Band markers Harmonic markers

ID Cepun freq Konnuecteo width Liger label Ynanute

v 1 Bce ~ 1188016 1 1 I X

PucyHok 37. Hacmpolika mapkepos 8 okHe «[lapamempbl».

8} Ananwsarop cnexrpa B Ocumnnorpad
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PucyHok 38. 3HayeHus epaghukos Nod mapKepamu.

Tabnuuy 3Ha4YeHWin MapKepoB MNoA4 wccneayemblM rpadMkOM MOXHO OTKPENUTb OT CBOEro
CTauMOHapHOro MecTa Ha)kaB Ha COOTBETCTBYIOLWMIA CUMBON (PUCYHOK 39) 1 nepetawnTb €&, 3axan
JIKM. O6paTtHoe 3akpensieHne Tabnuubl nog rpaddmMkoM BbIMOMHAETCA MyTEM MOBTOPHOMO HaxaTus
KHOMKMW.

JononHutenbHO ans BU3yanuMsaunu CNeKTPOB peanin3oBaH MHCTPYMEHT «CMeKTporpaMMas (PUCYHOK
40). NHCTpyMeHT no3BOMAeT HabnwgaTb WM3MEHEHWE CnekTpa BO BpemeHwn. [na Bbi3OBa OKHa
CNeKTporpaMMbl HEOBXOAMMO HaXaTb Ha COOTBETCTBYIOLLYKD KHOMKY OKHa CMekTpoaHanusaTtopa
(pycyHok 41). loCTynHbIE HACTPOMKM CNEKTPOrpamMmbl:

. «MUH», «<MaKC» — MUHUMYM» N «MaKCUMYM» LLKasbl aMNanTyA;
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PucyHok 39. OmKpenneHue mabauysl 3Ha4yeHuli MapKepos rnood 2pa@duKoM.

Q) Avamsasrop caaxron
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Bpews sormcaesn, € 1

1000,00 <
blackman -
100

0,00

Eamuau. z

+7 (831-30) 4-94-44

PucyHok 40. flobasneHue criekmpo2pammsi

gtlab.pro

«BpeMSi» — ANIMTENIbHOCTb CUrHana, Ans KOToporo O6yayT MOCTPOEHbl MocrefoBaTesibHble
CMeKTpbl; ANs TOro, YTOObl B CNEKTPOrpamMMy HEOOXOAMMO 3HAaTb Kakoe BPeMS.
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8 spectrogram - 1v202 #123 (@[3
Bpems, ¢ 10,00 =
Mur, 0.000001 s Maxe. 0.008000 -
3Dewa Vv AsTomacurrab | Mepexniounts Temy
Jlor. oce X
BpemeHHasn
YacrotHan
& spectrogram - 1v202 #123 EER
Bpewms, ¢ 10,00 =
Mun. 0.000001 = Make. 0.008000 =

3D eun
Jor. ocs X
BpemenHan

gl vacioman

PucyHok 41. Cnekmpoepamma (3D u 2D eud).

5.5 CnekrpoaHanusarop Il

CnekTpoaHanusatop — BWPTyanbHbIi NpuboOp ANs MOCTPOEHUS rpadumkoB cnekTpoB. [laHHbil

BMPTYyanbHbI MPUOOP NO3BOMAET NONYUNTb Cneaylowme rpadmku:

. aBTOCNEKTP;

. cnektp orubawowen (Tpebyetr npeaBapuTenbHON UAbTpauMM CurHana Aans  OUEHKM
BbICOKOYaCTOTHOW COCTaBNSAOLLEN);

. ¢ha30BbI CNeKTP;

. CNEKTP NAIOTHOCTU MOLLHOCTMU.

Y7066l 4O06aBUTb UCTOYHUKM CUIFHAMOB AN aHanu3a crnekTpa Heobxoaumo HaxaTb NKM B npaBom
BepxHeM nose (pucyHok 42). B nosiBMBLLUEMCSA MEHIO BbiGpaTbh OAWH N3 MYHKTOB:

. [0o06aBUTb OAMH UM HECKOMBKO NCTOYHMKOB («[J0o6aBuTby);
. BblOpaTb BCe AO6aBNEHHbIE NCTOYHMKM («Show all»);
. OTMEHUTb BbIGOP BCEX MCTOYHUMKOB («Hide selection»).
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PucyHok 42. OKHo cnekmpoaHanauszamopa .

HacTtpoikun BbluncneHmsa cnektpa (pUcyHok 43):

. HanmeHoBaHue (Npon3BOIbHOE Ha3BaHWe rpadurka);

. LiBeT rpachmka;

. Tun (aBTOCNEKTP, CNEKTP ormbatowein, asoBbli CNEeKTP, CNEKTP MOLLHOCTHY);

. YacToTa (rpaHM4Hada YacrtoTa);

. PaspelueHmne (KonM4ecTBo repu, Ha nNHUI);

. Konnuectso nuHuii (ans BelbpaHHoro gnanasoHa ot O 4O rpaHnYHON 4acToThl);
. KonunyecTtBo ycpeaHeHUn;

. MNepekpbliTne;

. OKHO;

. OTtob6paxKeHune ocn Y (aMnamtyga B abCOMNOTHbIX, OTHOCUTENbHbIX eanHnuax nin CK3);
. Bpemsa BbluncneHns (CNpaBoOYHbI napameTp).

MNpn po6aBneHnn rpynnbl CMEKTPOB HACTPOMKM yCTaHaB/IMBAKOTCA M3Ha4aslbHO MO yMON4aHuio (ans
BCEX CMEeKTPOB OAMHaKoBble). [lanee HaCTpPOWKM MOXHO MOMEHATb OTAENbHO /19 KaXaoro us
rpacmkoB. Kpome Toro, NOMeHATb MOXHO WU MCTOYHWK CUIrHana.

B aHanun3aTope cnekTpa AOCTYyNHO aobaBneHne Ha rpadmkax cnegyowmx Mapkepos (pUcyHok 44):

. «OaNHOYHBINY;
. «[MonocoBonny;
. «[FapMoOHUYECKNN».

Ona oauMHOYHOro MapkKepa MOXHO 3agaTb 4acToTy (KoopauHaty no ocu X), uBet u gobaButb
KOMMeHTapuii (gBoriHoe Haxatme JIKM B cooTtBeTcTBylowem none). [na rapMOHMYECKOro
OOMO/IHUTENIBHO K HaCTpoOWKaM OAMHOYHOrO Mapkepa Ao0aBifeTCa KOMMYECTBO FapMOHMK, @ Takxe
HaxxaTnem NMKM no nMmeHun hmnnbTpa oTo6pas3nTbe MOSYIMPYIOLLME YacTOTbl CNpaBa 1 C/ieBa OT OCHOBHbIX
rapMOHKK. [1oNocoBOW Mapkep MOXEeT OblTb HACTPOEH LWMPWMHOM MOMOChl UM N1EBOA WM MNpaBOW
rpaHuuamn, KpomMe TOro eCTb BO3MOXHOCTb BblOpaTb MapamMeTp BbIYMC/IEHMSA YPOBHA B MNosoce
mMapkepa — CK3, nuk nnm naoTHOCTbL MOLWHOCTU. Mapkepbl gobasndatotca HaxaTtnem NKM Ha rpadvke
CNeKTpa, BO BCM/bIBAOLLEM MEHIO BbIGMPAETCA HEO6XOAMMbIN TUM MapKepa. Yaanutbe MapKepbl MOXHO
Takxke HaxaTtnem NKM 1 BbI6opoM COOTBETCTBYIOLWENO MyHKTa v B Tabnvue napaMmeTpos. AMAAMTYAa
(ypoBeHb Mo ocn Y COOTBETCTBYHIOLLMIA 3HAUEHUNIO MO OCK X) oToOpaxaeTcs B Tabnumue B 1E€BOM HUXKHEM
yrny okHa rpadmkoB. Mapkepbl MOryT ObiTb MPUMEHEHBI KO BCEM rpadmkam nan ogHoMy BblIOPaHHOMY.
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V| Gunstp exoalkenera.wav]/exoa 0/... |
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PucyHok 43. [lobasneHue UCMoYHUKA CU2HAAa 0418 MOCMpPOeHUs crekmpa.
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PucyHok 44. Hacmpoliku mapkepos cnekmpoaHaauzamopa Il.
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5.6 OkraBa (W11 OKTaBHbIA CNEKTP)
OKTaBHbIA CNEKTP — WHCTPYMEHT, npegHa3HayeHHbli B OCHOBHOM A/ MOHWUTOPMHra BuOpauum
(curHanoB) MeXaHM3MOB, YacTOTa BpaLLEHMA KOTOPbIX N3MeHAeTCs oT 06opoTa K 060poTy. 'paHnyHbIe
YaCTOTbl NO/1I0C AO/IbOKTABHbIX CMEKTPOB ONPeAenstoTCs COOTHOLLEHNEM:

fo= \/fH * f
roe fo — cpegHaga reomeTpuyeckaa 4acToTa, fH — HUXKHAS rpaHnYHas 4yactoTa, fB — BepxHAs rpaHnyHas
yacToTa.
BepxHAsa M HWXHAA rpaHUYHble 4acTOTbl KaXAoW MOMOChbl TPETbOKTABHOIO CreKkTpa CBA3aHbI
cooTHoweHuneMm fH=27(1/3) * fB, T.€. X rPaHNYHbIE YaCTOTbl OT/INYAIOTCA Ha OA4HY TPETb OKTaBbl. LLnpuHa
MONOChl TPETLOKTABHOro hunbTpa paBHa 23% OT €ro cpegHen reoMeTpMYeCckom YacToThbl, 3TO 3HAUUT,
YTO 4YeM Bbllle CPEeAHAs 4YacToTa, TEM LIMPE COOTBETCTBYHOLAA 4acCTOTHasd Mosioca, OOHAKO B
norapngmmyeckom macwtade WwmpuHa Nosioc OANHaAKOBaA.
OKTaBHbI CMEKTP MMeeT crieaytoLlme 3/ieMeHTbl U HAaCTPOWNKN (PUCyHoK 45):

. «MakcumanbHaa» U «<MUHMManbHaa YacToTa» — FpaHuLbl OTO6paXaeMoro CnekTpa;
. «COOTHOLLIEHME» — COOTHOLLUEHNE HUXXHEN N BEPXHEN YaCTOTbl MONOC;

. «Bung» — BUA BbIYNCNIEHNS YPOBHS B NO/10CaX;

. «Dpakums» — COOTHOLLIEHNE rPaHMUL, NO10C;

. EonHULbLI nsMepeHua no ocn Y.

E &1 ~ exoa[1426x-1425y NNKCA.wav]
E B
E ~ VB
E_ Ouastp NNKCAe
E 4 r
= Ounbtp NNKCAr
E [paHWuHbIEe YacTOTbl =
= cneKkTpa =
=4
= MuHuManbHan uactora 1,00 >
= CooTHoweHne
E MakcumanbHas yactota  1000,00 - BEpXHe K
E BbluucneHue CooTHowWweHme two - HWXKHel YacToT
E YPOBHA B nonoce Bua amplitude  ~ nonoc
f— i Opakums one v ki
E one_third
E Enmsm. unit =
E one_sixth
E_ 500 1000. MyneTocs Y \ one_twelwe
= - =
T A IR R Ocb X - log 1 ]
OTobpaeHue
db amnauTyabl No
ocn Y

PucyHok 45. OKHO 0KmasHO20 cnekmpa.

5.7 MepeKpEcCTHbIN cneKTp (KPOocc-CneKTp)

MNepekpECTHbIA CNeKTp (UM KPOCC-CNEKTP) NpeaHa3HaYeH A9 BbIABNEHUS B3aMMHOIO B/IVAHUA ABYX
CUIrHaNoOB B 4YaCTOTHOM ob6nactu. Ha pucyHke 46 nokasaH NepekpPECTHbI CNEKTP M aBTOCMEKTPbI ABYX
CUrHanoB. [epekp&cTHbIM CNeKTp XapakKTepusyeT CTeMNeHb M XapaKTep CBA3W MeXAy 4YacTOTHbIMU
COCTaBNALWMMM ABYX BPEMEHHbLIX pPAAoB. B oTivuvMe oT aHanusatopa cCnektpa B MNEpPeKpECTHOM
cnekTpe HeobxoanMo oba3aTesibHO BbIAENTb B OKHE CUMHANOB ABa KaHana.
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PucyHok 46. MepekpécmHoblili cnekmp (ceepxy) u aHanu3amop crnekmpa (CHu3y).

5.8 MopsigkoBbIn cnekTp
MNopsaakoBbIn cnekTp (PUCYHOK 47) npegHasHayeH ANs CNeXeHUs 3a rapMoHMKamu, CBS3aHHbIMK C
yacToTol BpaweHud. BmecTto repuy no ocn X oTKaablBaldTCA «MOPALAKU», T.e. OTHOLWEHME K YacToTe
BpaLLleHus. Taknm o6pasom, Npu M3MEHEHUM YACTOTbl BpaLLEeHNA POoTopa MEXaHM3Ma rapMOHNYECKNe
cocCTaBAfolMe BCerga OCTalTCA Ha oaHoh nosvuun. WHCTpyMeHT nones3eH Ans MOHUTOPUHIa
AeeKToB NMMHMM Bana (He6anaHc, HECOOCHOCTb, MEXaHUYeCKMe O0cnabieHns) arperaToB C NEPEMEHHOM
4acToOTOM BpaLLeHUS.
[NopsaaKoBbIV CNEKTP UMEET CrieaytoLmMe HaCTPOMKM TUna noncka 4actoThbl BpaLweHUs (MM TOM 4acToThl,
OTHOCUTE/IBHO KOTOPOI HEOOBXOANMO MOCTPOUTL MOPALKM):
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«lMo MakcMMyMy» — MO MaKCUMyMy B CMEKTPE;
«lMo 3agaHHOMyY» — MO 3aAaHHOMY 3HAYEHMIO YacTOTbl.
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«[Mo nopory» — 3agaétcs nopor ans ocumnnorpammbl (pucyHok 48), nNpu nepexoge 4yepes
KOTOPbI BblYUMCAAETCA Nepuon LeneBoi 4acToThl (HacTOTbl BpaLLeHUS); MOACHEHWE Ha;
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PucyHok 47. OKHO MopA0K08020 criekmpd.
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PucyHok 48. OnpedesieHue 4acmomsl 8paweHuUs 0715 NopAAKo8020 CieKmpa o nopozy.

5.9 Kenctp

Kenctp — 210 dhyHKuMA obpatHOro npeobpaszoBaHna dypbe OT norapugma cnekrtpa MOLLHOCTH
curHana. o cyt, KencTp OTHOCUTCH K 0ObIYHOMY CNEKTPY TakXXe Kak opbuTta K curHany. KenctpasnbHbii
aHanM3 UCnonb3yeTca ANs ngeHTndnKaumm cepnum rapMoHmK, 60KOBbIX MOMOC CNEKTPOB U A1 OLEHKMU
MX OTHOCUTENbBHOM MOLWHOCTU. KencTpanbHbli aHanM3 gns AnarHOCTUKM BbICOKOOBOPOTHbLIX CMOXHbIX
MaLlMH C 60MbLINM YUC/IOM B3aMMOCBSA3aHHbIX MCTOYHMKOB MMEET ONpedesieHHble MpeuMyLLecTBa
nepea CrnekTpasibHbiM aHann30M, Tak Kak norapudmMmyeckoe npeobpa3oBaHne (MCeBAOKOpPpEnaALms)
genaeTt pe3ynbTaT MeHee YyBCTBUTE/IbHbIM K HEeOAHOPOAHOCTAM crekTtpa. Ha pucyHke 49
npeacTaBaeHO OKHO AaHHOIro BUPTyanbHOro npuéopa.
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PucyHok 49. OKHo Kericmpa.

5.10 A®4X

MHcTpyMeHT ADYX (amnamntygHo-ha3oBas YaCTOTHas XapakTepUCcTnKa) npegHasHayvyeH ans BbIABIEHUS
B3aMMOCB$A3M (COrNacoBaHHOCTM) MeXAay ABYMS CUrHasaMu Ha BCEM 4YaCTOTHOM AuanasoHe (PUCYyHOK
50). B BepxHeW 4acTu aKpaHa BbIYUCMISETCS B3aUMOCBA3b Ha Pas/iMyHbIX YacToTax, KOTOPYIO MOXHO
BblPa3uTb B BUAE OTHOLLIEHWS aMN/INTYL rapMOHMK (B @OCOMOTHBIX MW OTHOCUTE/IbHbBIX € ANHULLEX) Nn
KaK KOFepEeHTHOCTb, B HUXHEW YacTu SKpaHa — PasHOCTb (has, KOTOPYK MOXXHO OTOOpa3uTb B rpagycax
WNn B paguaHax.

OTtHoweHne
amnanTys,
Ouabtp NMNKCAE rapMOHUK MU WX
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OuabTp NNKCAr
[——
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LI 0 " L L
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; )‘ I'paHuuHaa yacrota 200,00 - deg

- (] -

- 300 B8 04K Paspewetve 1,00 ¥ rad

;— / Konuuectso nmHwi 200,00 = OtobpaweHune
— 200 OkHo blackman - dasbl B rpagycax
ad WK paguaHax
e KONMuecTBo ycpeaHeHuid 1,00 =

— 100 Mepexpeive 0,00 -

3 150

E Logx
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PucyHok 50. OKHo A®YX.

5.1 YacTtotomep

YacToToMep npeaHasHadeH A8 BblYMCIEHNA OCHOBHOM AeNCTBYOLWEN (NpeobnafatoLwein) 4actoThbl B
curHane. AHanor [aHHOro MHCTpPyMEHTa peann3oBaH B BUpPTyanbHOM npubope «Ocumnnorpady».
M3mMepeHne 4acToTbl NPOMCXOAMT MO Nepuody Mexay nepexogamum CurHana vepes onpeaenéHHbln
3a4aHHbIN nopor no amnantyae (PUCyHoK 48). HactoToMep MMeeT HAaCTPONKN BPEMEHWU OKHA U3MEPEHNSA
W MOPOroBOro 3Ha4YeHnd No amnantyae (PUcyHok 51).
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PucyHok 51. OKHo Yacmomomepa.

5.12 BonbtmeTp NnepemeHHoro Hanps>xeHusa (AC)

BcnomoratenbHbln  BUpPTyanbHblA  NpMOOp, NpeaHasHaYeHHbli Ans WU3MEPEHUs MepeMeHHOro
Hanps>XeHUsa 3anncaHHoro curHana (pUcyHok 52). MHCTpyMEeHT MMeeT MUHMMYM HacTpOeK: LUMpUHA
BPEMEHHOIO OKHa MW MNepekloyYeHne amnantygbl (BonbTbl U geumbensl). B OkHe BoOMbTMETpa
NEPEMEHHOr0 HaNps>XXeHns otTobpaxaeTcsa MMA KaHana, amMmnanTyaHoe 3HadeHne, CK3 u ctaHgaptHoe
OTK/IOHEHME.

B Bonstmerp AC E] )(

¥ Bx0A[1426x-1425y NNKCA.wav]
* Vv B

Ounerp NNKCAe

B - Or
\ Ounetp NNKCAr

\I Mmsa BbiBpaHHOro KaHana |
Vac: 9.7942 V
* * #\\I AMNAUTYAHOE 3HaYeHWe |

CpepgHee KBagpaTnyeckoe
L —

rms: 6.0963 V |— 3Hadenme
o. 6.9255 V ,.___.—————i CraHpapTHOE OTKNOHeHWe |

Bpems 0,10 ¥
Eawvsm. I v v I-’ dB

PucyHok 52. Bonbmmemp nepemeHH020 HanpAXeHUs.

5.13 BonbTmMeTp NocTosiHHOro HanpshxeHus (DC)

BcrnomoratenbHblii  BUPTYanbHbli  Npubop, npegHasHayeHHbIW A9 WU3MepeHUs MNOCTOSHHOrO
HanpsXXeHUsa 3anMCcaHHOro curHana (PUcyHok 53). IHCTpyMEeHT nMeeT TO/IbKO OHY HACTPOWKY - LUMPUHY
BPEMEHHOro OkHa. B oOkHe BONbTMETpa MOCTOAHHOIO HaMNpPsXXEHWs oTobpa)kaeTCa MMA KaHana u
N3MepeHHOoe 3HayveHune.
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B BonbTmeTp DC O] >%
v Bx0A[1426x-1425y NNKCA.wav]
v VB
DOuaetp NNKCAs

~[Or

B \ DOuastp NNKCAr
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B(DC) -0.050634 Bl 1 3eewe |

Bpemsa 0,10 =

PucyHOK 53. Bonbmmemp nocmoAaHHO20 HAMpPAXEHUA.

5.14 lnarHocTtuka

MHCTpyMEHT npegHasHayeH pAns npoABMHYTbIX MNOMb30oBatenen u  CAyXUT ANS  BbIMNONHEHUS
ANArHOCTUYECKUX CKPUMTOB, BU3yanusauunm pe3ynbTaToB M HACTPOMKOWM anroputmamMu. «[uarHoctmka»
UMeeT cnegylolme 37eMeEHTbl ynpaBneHnda: Tabnuubl C BbIYMCMIEHHBIMM MapaMeTpamu, CnekTpbl
curHanos, rpacmkmn AOYX (pucyHok 54).

lpaguk A®YX | | Tabauya

pe3yanbmamos
ouazHOCMUKU

BbixoOHble
pe3ysemamel
duazHOCMuKu

lpbaguk lMapamempebl
pe3ynemamos | | duaeHocmu4ecKko20
ouazHoCMuKu 88004

PucyHoK 54. 3nemeHmel sudyanudayuu uHcmpymeHma "[JuaeHocmuka'.

JleBasa yacTb OKHa «[narHOCTMKM» NpegHasHadeHa 15 yKa3aHWa UCTOYHWKA CMrHanoB. B kadectBe
WCTOYHMKA CUIHa/NoOB MOXET BbICTynaTb YCTPOMNCTBO (MCTOYHMK B «KOHUrypatope kKaHasoB») vnu
3anMcu U3 AMpeKTopun nosnbloBatens (pucyHok 55). CkpunT gna AMarHoCTUKM MOXHO co34aTtb Man
3arpysmtb roToOBblA (Hanpumep, M3 nanku pacnonoxexnns O GTL). Pabotbl co ckpuntamu
OpraHM3oBaHHa B MNpaBOi 4acCTM OKHa AMAarHOCTUKW. [Na NpoBEepKM BbIMOMHEHUA KOAA MOXHO
MCNO/b30BaTh BbIBOA MEPEMEHHbIX B «/10M» (KHOMKAa Bbl30Ba OTOOPa>KeHUs /IOroB — PUCYHOK 1).
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ERHMHALESvOX
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PucyHoK 55. Bbibop UCMOYHUKA CU2HA/08 U CKpUNmoe 0715 nposedeHus OuazHOCMUKU.

CkpunT Ana nNpoBefeHns ANArHOCTUKM MOMb30BaTe/lb MOXET HanmcaTb caM WM MUCNOo/b30BaTb Te
haiinbl, KOTOpble pacnonaratoTcs B nanke ycraHoBku MO (pucyHok 56).

Penaktop Wz dpaiina

Penaxtop W3 daiina Ckpunt daiin:

Hoselid OTkpbiTe Coxpanunte | | CoxpaHWTb Kak 3aKpbiTh !l

& B

Penakiop | W3 daiina Wma

Hosbit Ompure || Coxpanurs | |Coxpanure ax| | 3axpure apfc_sample

Hoswii 3
| orsp_sample

1
| plot_sample
spec_sample

| table_sample

| time_sample

PucyHok 56. Beibop ucmoyHuUKa 0ua2HOCmMu4YecKko20 cKkpunma.

B kaudecTtBe npumepa MCNonb30BaHUS MHCTPyMeHTa «[unarHoctmka» Ha pucyHke 55 npepctasneH
CKpUNT Ana noctpoeHuna Ttabnuubl ¢ napametpamu table_sample.js (CK3, amnautyga, nuk-caktop,
aucnepcusl) No BCEM OTMEYEHHbIM MOMb30BaTeNleM KaHanaM 3anucn. Ecnam gna  gnarHocTmkum
NCMoMb3yeTca BXo4 «YCTPOWCTBO» -> «[lneep», TO, Kak WU Ans BCeEX ApPYyrux MHCTpymeHToB GTL,
Heob6XxoaMMO 3anyCTnTb BOCNpon3BeneHme curHanoB. [lanee Hy>KHO 3anyCTnTb ANarHOCTMKY M Bbi3BaTb
OKHO C Tabnuuen pesynbTaToB AMArHOCTUKUM — HaXkaTb COOTBETCTBYIOLWME KHOMKW MNaHEeNM OKHa
(pncyHok 57).
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Pepaaktop W3 darina

Ckpunt daiin:
C:/Program Files (x86)/GTL2/.scripts/table_sample.js

B AunarHoctuka

Pepakrop Wz daiina

Hosbii OTKpbITL CoxpaHuts |  CoxpaHuTb Kak 3aKkpbiTh

table_sample js

1 let vheaders = []; //MaccuB BaTONOBKOB CTPOK TaGImMLE

3 let rmss = []; //maccuB sHadeHmt CK3 Bubpauym

4 let amps = []; //MaccuB BHaueHW! aMIUIATYIE BUOPaLMM
5 let vars = []; //MaccuBR 3HaueHMII IOMCIepCHM

6

7 for (let 1 = 0; 1 < gtl.analog_inputs.length; i++) {

12

13 gtl.table.set value(i, 0, 0); //zanuceBaem

17 }:

19 gtl.table.hheaders

20

21 // [ImarsocTHKa]

22 function diagnose() {

2 let hheaders = ["rms", "amp", "var", "pf"]; //MaccuB SaroJloBKOB CTOJICLOE TaGJIMLE

8§ vheaders.push(gtl.analog inputs[i].name); //dopMupyeM MacCHMB =ZaTOJIOBKOB CTPOK TaGJMIE [0 HAaSBaHMK KaHaJIOB BUOL
9 Imss .push(gtl.add_value_;ms (gtl.analog_inputs[i])); //dopmmpyem maccus suHadeHwst CK3 subpaupm (sanuceBaeM 00BEk
10 amps.push(gtl.add value ampl(gtl.analog inputs([i])); //dopmupyeM MacCMB SHa4deHWI aMIUIMTYIEl BUOpaumv (SalceHBae
11 vars .push(gtl.add:value:var(gtl .analog_inputs[i])):; //dopMupyeM MacCKUB BHaueHMH Imcnepcy (2anuceBaeM OCBEKTE)

B 1-11 cronBeu crpoku 0 sHauenme 07
14 gtl.table.set value(i, 1, 0); //=anuceBaeM B 1-11 cTonGeu crpokM 1 =HaueHue 0;
15 gtl.table.set:cell(i, 2, { value: 0, align: gtl.align.bottom | gtl.align.right }); //samucureaem B i-# cronben
16 gtl.table.set cell(i, 3, { value: 0, align: gtl.align.top | gtl.align.right }); //samucezaem B i-# cTonGeln cTf

18 gtl.table.vheaders = vheaders:; //popmmpyeM BaTOIOBKM CTPOK TaGIMLE
= hheaders:; //dopMmpyeM 2aTOJIOBKM CTOJICLOB TaGIMLE

23 gtl.log.info("®opmuporanue Tabmiuer ", "®opmupoBanye...");

24 for (let i = 0; i < gtl.analog inputs.length; i++) {

25 //dopMaTpyeM AuYeiKy (c'rpoxa_i, cronceun 0)

26 gtl.table.set cell(i, 0, { value: rmss[i].value, color: 0x00ffff, bgnd: 0x0000ff, align: gtl.align.right | g
27

28 //dopMaTupyem Aueliky (cTpoka i, cTonbeu 1) ansTepHaTUMEBHEM CNOCOGOM

29 let cell = gtl.table.cell(i, 1); //dopMaTupyeMm cTonGell MOA MHASKCOM 1

30 cell["value"] = amps[i].value; //u3BieraeM 3HaYeHME aMIUMTYOel BMCpalyM M3 MacCHBa

31 cell["color"] = 0xff0000; //ycraHaBnmMBaeM KpacHEI LBeT mpudra

32 cell["bgnd"] = 0xffff00; //ycraHammMBaeM XEITEDI LBST 2aJIMBKM

33 cell["align"] = gtl.align.left | gtl.align.top; //BupaBHMBEaeM SHAYEHWE B JISBLM BEPXHMIA yIOJ
34 gtl.table.set cell(i, 1, cell); //samaem dopmaTupoBanMe Auelxu (cTpoxa i, cromfen 1)

85

36 //dopMaTupyem sueliky (cTpoxa i, cromnber 2)

37 gtl.table.set value(i, 2, vars[i].value); //vsBiexaem sHaueHMe IMCNEPCHMM U5 MACCUBA

38 gtl.table.set color(i, 2, 0xf7f££f0); //ycranarnmeaeMm cuuHMil uBeT mpudra

39 gtl.table.ser:bgnd(i, 2, Oxffbfff): //ycranaBmuBaem ¢MONETOBLIT LBET BaTMBKN

40

41 //dopMaTupyem sdeliky (cTpokxa i, cTomnben 3)

42 gtl.table.set value(i, 3, amps[i].value / rmss([i].value):; //pacCuMTEIRAEM M BaNMCHBAEM SHaueHMe NMK dakTopa
43 gtl.table.set:color(i, 3, 0x0£f7£00); //ycraHaBmMBaeM CUHMI LBeT mprdTa

44 gtl.table.set bgnd(i, 3, 0xffbf00); //ycranaeivBaeM OMOJIETOBEN LBET BaMBKMA

45 }7

46

47 gtl.log.info("®opmpoBanue Tabmmusl ", "3aBepmeHo”);

48 gtl.diagnostic.stop();

49 };

PucyHok 57. [pumeHeHue ckpunma 0415 nocmpoeHus mabauysl ¢ 8b14UCAAEMbIMU NAPAMEMPAmU.

B pesynbraTte uepes HeKOTOpoe BPeMS Nocne nHuunanmsaumm paboTbl CKpUnTa u Habopa aHHbIX U3
3anyLeHHoro njaeepa B Tabnmue NosaBATCA BblUMCAEHHbIE 3HaYEeHUs (PUCYHOK 58).

[na co3gaHnsa  NoNb30BaTeNIbCKUX  CKPUMNTOB  MOXHO

BOCINO/1Ib30BAaTbCA MHCprKLI,VIeVI and

ONAarHoCTM4eCKoro Mmoayna GTLd, roe onncaHo cosgaHue Taknx 0O bekTOB Kak:

. napameTpbl 4N MOHUTOPUHra coctosaHmna (CK3, amnantyaa, akcuecc u np.);
. MHTerpmpoBaHune n gnddepeHumpoBaHne CUrHana;

. unbTpLI;

. CMEeKTPbl Pa3NYHbIX BUOOB;

. rpadrkn Ang NOCTPOEHUA PE3yNbTaTOB BblYNCAEHUN;

. U MHOIMe gpyrue.
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8 Diagnostic table

rms
158,97

20,2157
24,6406

13,4302

56473
3,73326
5,3048

3,62991

D X 8 BAwnarHocTuka

-

Ycrpoiictao Daiinb

sxoalkenera.wav]

v v

-

PucyHok 58. Tabauya ¢ pe3ynemamamu OUa2HOCMUKU.

+7 (831-30) 4-94-44

gtlab.pro

sxoa 0
Dunstp
Wuterpatop exoa 0
exoa 1
PuneTp
Wnrerpatop exoa 1
Bx0A 2
Dunetp
Wnterpatop exoa 2
Bx0A 3
DunsTp
WnTerpatop Bxoa 3

otlab



MNporpammHoe ob6ecnevyeHne GTL

gtlab.pro
+7 (83130) 4-94-44
info@gtlab.pro

Hwxeropoackada obnactb,
r. Capos, yn. LLIBepHuka, 17 «b»




	1. Принятые сокращения и определения
	2. Назначение программного обеспечения GTL
	3. Основное окно программы
	3.1 Элементы основного окна
	3.2 Начало работы. Окно «Настройки», добавление плеера
	3.3 Перечень доступных инструментов
	3.4 Опции
	3.5 Добавление устройства gtlab
	3.6 Добавление виртуального генератора
	3.7 Добавление аудио устройства

	4. Конфигурация каналов плеера
	4.1 Общий вид и описание
	4.2 Выбор записей из файлов

	5. Описание инструментов (виртуальных приборов)
	5.1 Осциллограф
	5.2 Орбита
	5.3 Рекордер
	5.4 Спектроанализатор
	5.5 Спектроанализатор II
	5.6 Октава (или октавный спектр)
	5.7 Перекрёстный спектр (кросс-спектр)
	5.8 Порядковый спектр
	5.9 Кепстр
	5.10 АФЧХ
	5.11 Частотомер
	5.12 Вольтметр переменного напряжения (AC)
	5.13 Вольтметр постоянного напряжения (DC)
	5.14 Диагностика


