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Beenenne ZETLab

BBenenue

Hacrosmuii JOKyMEHT sIBIISIETCSI PYKOBOJACTBOM OIEpaTopa, paboTaroIero ¢ mporpaMMHbIM
obecrieucnrem ZETLab. B Hem comepkarcs HeoOXOAMMBIE CBEACHHS O MPOrPaMMHOM oOecrede-
HUU ¥ TOPSIIKE PAOOTHI C HAM.

JlormyckaeTcs BBITYCKaTh OJTHO PYKOBOZCTBO OIepaTopa Ha MapTHIO aHAJIW3aTOpOB 10 10-TH

HITYK.
BBenenue

[Tporpammuoe obGecnieuenne ZETLab npennaznaueno anst obecrieueHus: paboThl anmapary-
PBI ¥ IPEAOCTABISIET CIICAYIONIHE BOZMOXKHOCTH:

v/ Y3KOIOJIOCHBIN (PaBHOMEPHBIH M0 YaCTOTE) CHEKTPAIbHBIN aHAINU3;

v/ MOCTPOCHHUE CIEKTPOrPaMM H IPOXOJHBIX XapPAKTEPHCTUK IO BHIOPAHHBIM YaCTOTHBIM
KOMIIOHEHTaM;

v MHOTOKaHaJIbHBIH OCIHILIOrpagd;

v’ pacder u otoOpaxkenue mapamerpos curaana: CK3, mukoBoe 3HaueHHe, 4acToTa U (asa;
v/ perucrparys JUIUTEIbHBIX pealn3aliii OIU(pPOBAHHBIX CHTHAJIOB;

v/ pOCITyNIMBaHKE BXOJHBIX U 3alIMCAHHBIX CUTHAIOB ITPH [TOMOIIM 3BYKOBOM IUIATHI;

v/ reHepalysi CHTHAJIOB PA3JINYHOM (OPMBI M TIPOIOIDKUTELHOCTH;

v’ TIpeacTaBlicHUE Pe3yIbTaTOB 00pabOTKU B rpaduIecKOM BUJIE HA DKPaHe JUCILIES;

4 YIIpaBJICHHUC PEKUMaAMU pa6OTBI dHaJIn3aTopa CIICKTpa C IOMOLIIBIO MAHUITYJIATOPA
«MBbIIIb», KIIaBUATYPbI, CCHCOPHOI'O SKpaHa;

v/ MoJydeHue KOMui rpaMIecKux JaHHBIX;

4 XpAaHCHUC TIOJYYCHHBIX JAdHHBIX B HPI(I)pOBOI;’I Q)opMe Ha Mar"timMTHBIX HOCHUTCIIAX KW HaA
KOMIIaKT JUCKaXx,

IIpumeuanue. IIpennpusTre-u3roToBUTENb OCTABISET 3a COOOW MpPaBO BHOCUTH B MPO-
rpaMMHOE oOecrieueHre HeNpUHIUNHUATIbHbIE U3MEHEHNUS U YCOBEPILICHCTBOBaHMS, HE yXY/IIA0-
M€ €ro XapaKTePUCTUKH, 0€3 OTpa)KeHHsI UX B IAaHHOM PYKOBO/JICTBE Olleparopa.

Hootcanyiicma, cooouaiime nam a0o6vim yooonvim 01a Bac cnocobom o060 écex npoone-
Max u HenoaadKax, KOmopbsvle 603HUKIAU NPU YCMAHOEKE U IKCHIYamauyuu npozpammnHozo odec-
neuenusn ZETLab.

Anpec npeanpusatusi: Poccust, 124460, r. Mocksa, r. 3enenorpan, yi. Konctpykropa Jlykuna, a.
14, ctp. 12, sTax 4, komHara 423, OO0 «3TMCy.

Tenedon/daxc: (495) 739-39-109.

Caiit B UnTepuer: Wwww.zetlab.ru
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ZETLab TpeboBanus K anmapaTHbIM CpelCcTBaM

1 TpebGoBaHus K annmapaTHbIM CpeCTBaM

[Tporpammuoe obecnieuenne ZETLab mpenHazHaueHO AJsl MCHOJIB30BAHUS HA TEPCOHAIIb-
HbIX KomnbloTepax tuna IBM PC Intel® Pentium®/Celeron®/ unu coBMecTUMBbIC ¢ HUMH, paboTa-
IOIIMX MO YIIPABJICHUEM PYCCKOS3bIYHON (JIOKAIM30BAHHOM ) MO0 KOPPEKTHO pycuUImpoBaHHON
BEPCUU OTEPAITUOHHBIX CUCTEM:

+* Microsoft® Windows® XP ¢ makerom oOHOBIeHHS He HUXKE SP3.

* Microsoft® Windows® Vista ¢ makerom o6HoBieHust SP1.

+ Microsoft® Windows® 7 32 paspsiaHas ¢ makerom oOHoBieHus SP1.

* Microsoft® Windows® 7 64 paspsigHas ¢ maketoM oOHoBiieHus SP1.

+* Microsoft® Windows® Server 2003.

* Microsoft® Windows® Server 2008 32 pa3psiaHas

+ Microsoft® Windows® Server 2008 64 pa3psaHas ¢ maketoM oOHOBIeHHS SP2.

* Microsoft® Windows® Server 2008 R2 ¢ makerom oOHoBienus SP1.

+ Microsoft® Windows® Starter (0e3 orpanrueHus Ha KOJIWISCTBO 3aMyIIEHHBIX TPO-
rpamm).

Kondurypanuss kommpiorepa Ui yCTaHOBKM M 3allyCKa MPOTPaMMHOIO oOecredeHus
ZETLab u npaiiBepoB yCTpOMCTB:

* NBYXSJEPHBIN Mpolieccop uiu dosnee;
TaKTOBas 4acToTa npoueccopa — e menee 1,6 ['T;
nanmuuue uarepdeiica HighSpeed USB 2.0%;
ornepaTUBHas NamsTh — He MeHee 2 ['0;
cBOOOJHOE MECTO Ha JKeCTKOM aucke — He meHee 20 '6;
Buzaeokapra ¢ 3D-rpadpudeckum yckoputenem, noanepxkoin OpenGL, DirectX, He me-
Hee 128 M6 nmamsty;

* paspeleHue skpana He menee 1280x1024;

* HaJIM4YMe MaHUIYJIATOPA «MBIIIb» UM UHOTO yKa3aTeJIbHOI'0 YCTPOicTBA (CEHCOPHBIM
sKkpaH, Tpekoon (track ball), raunan (TouchPad), rpaduueckuii mianmer);

* HaJM4yMe CTaHJapTHOU KJIaBUATYyphl MJIM MHOTO YCTPOWCTBA BBOJA (CEHCOPHBIM IKpaH,
rpaduyeckuii IiaHIIeT);

* npusoa CD-ROM 11 ycTaHOBKM porpamm.

4 4 4 A

* Unrepdeiic HighSpeed USB 2.0 mpenHasHaueH i MOAKTIOYEHHS YCTPOKHCTB, BBHITION-
HCHHBIX B BHJI€ BHEIIHUX MOJyJel, umeronux narepdeiic HighSpeed USB 2.0.
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ZETLab VYcraHoBka nporpammuoro obecneyenus ZETLab

2 YcraHoBKa nporpaMMHoro odecneuennss ZETLab

YcraHoBka nporpamMmHoro odecrieuenus ZETLab Bxirouaer B cedst 1Ba stana:

* YCTAaHOBKY YCTPOWCTBA BBIMIOJIHEHHOTO B BUjI€ Muiatbi-ciiota B [I9BM B ciot munsl PCI,
an00 MOAKIIIOUEHUE YCTPOWCTBA BBIMIOJIHEHHOTO B BHJIE BHemrHero monyis k muHe HighSpeed
USB 2.0 II9BM xka6enem HighSpeed USB 2.0

¥ YCTaHOBKY IPOTrPaMMHOI0 oOecredeHHs] U JpaliBepOB YCTPOUCTB C IUCTPUOYTUBHOIO
KOMIIAKT-/IMCKA HA KECTKHUM JUCK KOMIIBIOTEPA.

2.1 YcranoBka yCTPOﬁCTB, BBIITOJTHCHHBIX B BU/IC IIJIATBI-CJI0TA

Buumanme! YcrpoiicTBa, BEIIIOJIHEHHBIE B BUJIE IUIATHI-CIIOTA, U KOMIIOHEHTBI KOMIIBIOTEPA
coiep>KaT CTaTUYECKU YYBCTBUTEJBHBIC AJIEMEHTHI. [lepes; yCTaHOBKON yCTPOMCTB, BBITOJHEHHBIX
B BHUJIE IJIATHI-CJIOTA, B KOMIBIOTEP, YOEIUTECh, UTO KOMITBIOTEP BBIKJIFOUYEH, M BUJIKA TTUTAHUS BbI-
HyTa U3 pa3bema. [Ipu ycTaHOBKE yCTpOMCTB, BBIIIOJIHEHHBIX B BUJE IJIATHI-CIO0TA, B KOMIIBIOTEP
MOJIB3YUTECh 3a3eMJICHHBIM MaHxkeToM. Eciu y Bac ero Her, mpukocHHUTECh 00€UMH PyKaMH K
HAJICKHO 3a3€MJICHHOMY OOBEKTY WJIM METaJUIMYeCKOMY MpeIMeTy, HampuMmep K Kopmycy Oyoka
nutaHus. Jlep>KUuTe yCcTaHaBIMBaeMbIE YCTPOWCTBA 3a Kpas M HE NMPUKACAUTECh K MHUKPOCXEMaM,
BBIBOJIAM U TI€YaTHBIM IpoBoHKMKaM. He coOmonenne 3Tux TpeOoBaHU MOXKET IPUBECTH K CEPh-
€3HBIM OBPEXKICHUSIM MAaTEPUHCKOM IJIAThl U YCTPOKCTB, BBHIIIOJHEHHBIX B BUJE TUIAThI-CJIOTA.

YcraHoBka YCTpOﬁCTB, BBIIIOJIHCHHBIX B BHUJC IUIATBI-CJIOTA, IMPOU3BOJUTHCA IIPH BLIKJIIO-
YCHHOM IMUTAHWH KOMIIBIOTCPA B CICAYIOINIEM MOPAAKE:

» OTKIIIOYHUTE OT KOMITBIOTEPA Ka0elb dJIEKTPOITUTAHUS;

» CHHUMUTE OOKOBYIO KPBIIIKY CHCTEMHOTO OJIOKa;

» Haiiaure cBOOOAHBIN pazbeM pacmupenust PCI u ydeaurecs, 4To Ui JOCTyNa K HEMY He
MENIAl0T Kabeau Win APyrue KOMIOHEHTHI;

» yoaIuTe M3 KOpIlyca CHCTEMHOTO OJIOKa METAJUIMYECKYIO TUIAHKY-3ariyliKy, COOTBET-
CTBYIOLIYIO BEIOpaHHOMY pa3zbemy muHbl PCI 11 ycTaHOBKH.

» COBMECTHUTE T030JIOYEHHBIE KOHTAKTHI YCTPONCTBA, BHITOJHEHHOTO B BHJIE TUIATHI-CIIOTA,
¢ pazbeMoM 1MHbI PCI, BcTaBbTe B pa3beM OJMH €r0 KOHEIl M ¢ HeOONbIINM YCUIIUEM HaJaBUTE Ha
Hero. 3aTeM HaJlaBUTE Ha JIPYTI'yl0 CTOPOHY yCTPOMCTBA, YTOOBI HA/IEAKHO 3a(UKCUPOBATH YCTPO-
CTBO B pa3zbeme muHbl PCIL.

» C MOMOIIBIO0 BUHTA, BXOJIIETO B KOMIUIEKT ITOCTaBKH, 3aKPEMUTE MOHTAXHYIO TUIAHKY
YCTPOMCTBA Ha 3aJIHEN MaHEIN KOPITyca KOMITBIOTEPA;

» YCTAaHOBUTE Ha MECTO OOKOBYIO KPBIIIKY CHCTEMHOTO OJI0Ka;

» TIOACOEMHUTE K KOMITBIOTEPY KaOelb 3JeKTPOIUTAHHS.

2.2 IMoacoenuHenne ycTpoOiCTB, BHINIOJHEHHBIX B BU/Ie BHEIIHET0 MOAYJIsl

IloncoennHeHne yCTpOMCTB, BBIMOJIHEHHBIX B BU/I€ BHEIIHEIO MOJYJIS, K KOMIIBIOTEPY OCY-
HIeCTBISIeTCs. BXOAsmuM B KomIiutekT kabemem HighSpeed USB 2.0 x mopty HighSpeed USB 2.0
[15BM, npu 3TOM NMHUTaHUE KOMIBIOTEPA MOXET ObITh KaK BKJIIOUEHHBIM, TaK U BBIKJIIOUYEHHBIM.
Ecnmu B xommekte momayns moakimtodaemoro k mmHe HighSpeed USB 2.0 ects 6510k muTaHus, TO
HE00XO0IMMO MTPOU3BECTH CIEAYIOUINE IeHCTBUS:

v/ BCTaBUTH INTEKep OJIOKA MUTAHHS B COOTBETCTBYIOIINI Pa3beM MUTAHUsI, PACIIOIOKEH-
HBII Ha 3aJHEN TaHEIN MOYJIS;

v/ BUWJIKY OJIOKA MUTAHUs BCTABUTH B PO3ETKY CETH TepeMeHHOro Toka 220 B;
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Ycranoska nporpammuoro obecneuenust ZETLab ZETLab

v/ Ha 3a/1Hel aHe M MOJIYJIs IEPEBECTH TEPEKITIOYATeNb TUTAHKS B [TOJI0KEHUE BKIIOUEHO.
[Ipu 3TOM NOMKEH 3aropeTbCsi KPACHBIM CBETOAMOI, PACIIOJIOKEHHBIN PSAIOM C MEpEeKIrYaTesieM
MUTaHUS, 03HAYAIOIINUMA, YTO MOAYJIb BKJIFOUYEH.

2.3  BrkioueHHe KOMNBIOTEPA, 3arPy3Ka ONEPALMOHHOMN CHCTEMBbI

[Tocne ycTaHOBKM WM MOJACOSAMHEHHS YCTPOMCTBA HEOOXOAUMO BKIIOYUTH IMUTAHUE KOM-
NbIOTEPa U JOKAATHCA 3arPY3KH ONEPAIIMOHHON CUCTEMBbI, YCTaHOBJIEHHOH Ha [[9BM.

[To okOHYAaHMIO 3arpy3KH OIEPAIIMOHHOW CHUCTEMBI OTKPOETCS IUanoroBoe okHo Macrep
HOBOT0 000pya0oBaHusi (pucyHOK 2.1). DTO OKHO 0O3HAYAET, YTO YCTAHOBICHHOE YCTPOMCTBO OOHA-
PY>KEHO U 03KHJIaeT YCTaHOBKHU JpaiiBepoB. B 3ToM okHe HakmuTe KHONKY OTMeHa, IIpH 3TOM Olie-
palMoHHAs CHCTEMa BBIACT MPENyNpPEeKICHUE O TOM, YTO YCTAHOBJICHHOE O00OPYAOBAaHHE MOXKET
pabotars He mpaBWIbHO (pHCYHOK 2.2). He oOpamiasi BHUMaHHsS Ha 3TO COOOIIEHHE MPOIOJIKHTH
CBOM JICHCTBHS, NIPH YCTAHOBKE Mporpammuoro odecrneueHuss ZETLab ¢ opuruHanbHOro KoMmakT-
JIucKa OyIyT yCTaHOBJIEHBI BCce HEOOXOJIMMBIE ApaiiBepa U MPOTrpaMMbl AJIsi KOPPEKTHOU pabOThI
YCTPOMCTBA BBIMTOJIHEHHOTO B BHJIC IIJIATHI-CIIOTA WIIH MOAKITFOYCHHOTO BHEIITHETO MOJTYJIS 110 IITHHE

HighSpeed USB 2.0.

MacTep HoBoro oBopyaoBaHHA

MacTep HoBoro o6opyfoBaHua

3TOT MaCTEp NOMOraeT YCTEHOBUTE NPOrPaMMHOE
0fEeCneYeHHe 407 YKa3aHHOrO YCTPONCTEE:
APC 216 HCP

* ) Ecau c ycTpolicTBOM NOCTaBAAETCA
~.i YCTAHOBOYHLIA AWCK, BCTaBbTE €ro.

Brifepure geficTeWe, KOTOPOE CAEAYET BBINOAHWTE.

%) ABTOMATUYECKAA YCTAHOBKA [peKoMeHayeTeA)
) YeTaHOBKE W3 YKasaHHOro MecTa

I na npogonkeHua HakmuTe kHonky "' Danee’".

A M

Danee> |(| Ormena |[)

Pucynok 2.1

= i)

bl |ADCTynHoe | b |

_i_) HaiApeHo Hosoe ofopy f0BaHWe

MPH YCTEHOEKE HOEOMD 000pY ADESHHA EOSHHIKAHM NpOBRSMEl,
2710 0B0pY ADEaHKE MOMET paboTaTek HEMPAEMEHD,

E | S

Pucynox 2.2

Ecnu onepanmoHHON cucTeMe He yJaloch 0OHApYKUTh YCTPOWCTBO, BHIMIOJIHEHHOE B BHJIE
TUTATBI-CITOTA, WJIM TOKITFOYEHHBI BHEITHUIA MOIYIb, TO HeoOXomumo u3 MeHIo Ilyck maHenu 3a-
nau Windows BbIOpaTh komanny Ilaneab ynpabjieHus -> YCTaHOBKAa 000pyAoBaHusi (pHcy-
HOK 2.3), ocJjIe 4ero 3amycTuThess MacTep YCTAHOBKH 000pynoBaHusi (pHCYHOK 2.4).
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B,Tened)on M MOAEM Hactporika nf

(L) ¥CTaHOBKa M Y AGNEHHME NPOrpat YCTaHOBKE MF

YcTaHoBKa 060pyA0BaHHA YCTaHOBKa M

ﬁﬁyqemble 3aMMC %1 11 H

EdWpnder YCTAHOBKAE M AHArHOCTHKE oﬁopynosann‘:—T|

WA 3knan [13MRHRHUR RE
Pucynok 2.3

MacTep ycTaHoBKM 060pyaoRaHus

MacTtep yctaHoBKkM o60pyaoBaHus

Jror MAacTep NoOMOraeT:

* YCTaHaBAMBATE APaKBEpEl ANA HOBOMD 060PYA0BaHUA
Ha BalueM KoMMbloTepe

* NPOBOAWTE AMArHOCTUKY HEMONSA0K UMEIOWEroca
060pYaoBEaHUa

M Ecamk YCTPONCTBY NpUnaraercsa
YCTAHOBOYHBIA AIUCK, PEKOMEHAYETCHA HAXaTb
kHonkY "OTmeHa" ana sakpbiTua aToro
MacTepa U BOCMNOAb30BaTbCA AUCKOM
W3rOTOBWTEANA ANA YCTAHOBKU 3TOr0
YCTpPONCTBA.

I na npogonkeHua HaxmuTe kHonky "' Nanee",

l Nanee > |) OmmenHa |

Pucynok 2.4

B 3anyctuBmemcs okHe MacTep yCTaHOBKH 000pyAoBaHUsI HaXMUTE KHONKY [lasee >,
MoCJie 4ero OKHo MacTep yCTaHOBKHU 000PYA0BAHHS M3MEHHUT CBOU BHJ (PUCYHOK 2.5) W mapai-
JIeNIbHO 3arycTuTcsi OkHO MacTep HOBOro o6opyaoBanust (pucyHok 2.1). B okne Mactep HOBOro
o0opynoBanusi HaxxMuTe KHONKy OTMeHa, npu 3ToM OKHO MacTep HOBOro o00pyaoBaHMs 3a-
KpOETCsl, CUCTEMa BBIJACT MpPEayNpekJAeHne B BUJAE BCIUIbIBAIOIIEH MOJCKa3Ku (pUCYHOK 2.2), a
okHO MacTep ycTaHOBKHM 000py10BaHMs ITPUMET BUJI KaK IMOKa3aHO Ha puUcyHKe 2.6. B aToM okHe
Ha)XMUTe KHONKY ['0TOBO 1 BhIiiTUTE N3 0OKkHAa MacTep yCTAHOBKH 000PY10BAHUS.

MacTe p ycTaHoBKH 060pyooBaHHA
lMNogoxauTe, BLINOAHAETCA MOMCK.... . 3

3ATOT MACTER BEINCAHAST NOMCK, 0H0PYGOEIHHA, KOTOP0E HELAEHD GELA0 NOLK MOYEHD
K KOMMEKTERY, HO BLLE HE GBIN0 YCTSHOBNEHO.

Q

Pucynox 2.5
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MacTep ycTaHoBRH 0G0pyd0HaHMA
MacTep ycTaHoBkW obopynoeaHusa

tacTep oGHapy#Hn cnegyowes 080pYL0EaHHE,
MK MKIYEHHOE E 3TOkY KobbhTepy:

YeTpoicTea YoTaHOENEHE

118 3aKPETHA MAcTEepa HasmMHTe kHonky ToToso’,

)

Pucynok 2.6

2.4  YcraHoBKa nmporpaMMHoro odoecneyenust ZETLab

Jlns ycraHOBKM mporpamMmmHoro obdecneueHust ZETLab BcraBbTe OpUrHHAIBHBIA KOMITAKT-
JMCK ¢ mporpaMMHbIM obecrnieuennem ZETLab B mpuBox CD-ROM kommbioTepa. Cucrema aBTO-
MaTHYECKH PACIIO3HACT KOMITAKT-IHCK M 3aIMyCTUT MPOTPAMMHYIO OOOJIOUKY IO YCTaHOBKE TPO-
rpamMHoro obecnieuenuss ZETLab u mpaiiBepoB ycTaHOBIEHHBIX (ITOKITIOYSHHBIX) YCTPOHCTB.

Ecnu omepanmoHHO#N cucTeMe HE yAajloCh aBTOMAaTHYECKH 3aIlyCTHTh O0OJIOYKY IO yCTa-
HOBKe IporpamMMHoro obecneuenust ZETLab u npaiiBepos, To HE00X0AUMO U3 KOPHEBOTO KaTauora
KOMITAKT-IMCKa 3allyCTUTh MPOrpaMMy YCTAaHOBKHM TporpammHoro obecrieueHus ZETLab u npaii-
BEpoB Setup.exe.

Buumanue! Ecin B komnbiotep, B ciot muHbel PCI, He ObLIO yCTaHOBIEHO YCTpPOICTBO,
BBITIOJIHEHHOE B BUJIE TUIaThI-ciioTa, win kK mopty HighSpeed USB 2.0 kxommbroTepa He OBLIO MOI-
KJIIOYEHO YCTPONCTBO, BBIOJHEHHOE B BHJIE BHELIHETO MOJYJS, TO NMPOrpaMMHOE oOecredyeHue
ZETLab ycranoBneHo He Oyaer, a B mpolecce YCTAHOBKU MPOrpaMMa YCTaHOBKH BBIAACT BCILTBI-
Barotiee cooobmenue — [oaaep;kuBaemMmoe yCTpOCTBO He HaiiieHO!

I[Tocne 3amycka obonouku otkpoetcs okHo Installation ZETLab + add-ins (pucyHok 2.7),
Npe/IJIaramiiee BhIMOJHUTh YCTAHOBKY Ha KOMIIBIOTEp HporpaMMmHOTO obecrieuenuss ZETLab u
npaiiBepoB. /11 npo1oiKeHns yCTaHOBKM HaXKMUTE KHOTIKY Jlasiee >, mociie 4ero mosiBUTCSI OKHO ¢
JIMIIEH3UOHHBIM COTJIAllICHUEM, ITOKa3aHHOe Ha puCyHKe 2.8.

[Tocne o3HaKOMIIEHUS C JIMIEH3UOHHBIM COTJIAIIEHUEM JJIsl ajdbHeHIel yCTaHOBKH Ha0
IPUHATH 3TO COTJIAIIEHUE, HAXKaB JIEBOW KIJIABUIIEH «MBIIIN» HAAIUCHh Sl MPUHMMAIO YCJIOBUS JIM-
LIEH3HMOHHOI'0 COorJIallleHUusl U HakaTb KHONKYy Jlajiee >, B mpoTUBHOM ciy4yae OyleT mpou3BeleH
BBIXO/I 3 IPOTrPaMMbl YCTAaHOBKH.

B crmenyromiem okHEe mporpammbl ycTaHOBKH (pucyHOK 2.9), HEOOXOOMMO yKa3aTh WUMS
NOJIb30BaTeNsl U Ha3BaHHE OpPraHU3aIlUM, a TaKXKe BHIOpATh BAPHAHT YCTAHOBKU MPUIIOKEHUS: IS
BCEX IM0JIb30BaTeNel KOMIBIOTEPA, WIIM TOJBKO JJISi OHOTO U HaxaTh KHOMKY JlaJiee >.
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i Installation ZETLab + add-ins

Bac npvBeTCTBYET NPorpamMma ycTaHOBKU
2ETLab + add-ins

MporpamMMa BeINOAHKT ycTaHoeKy ZETLab + add-ins Ha
KOMMBHOTEP. AANA NPOACMKEHNA HAXMUTE KHONKY "Aanee”,

MNPEAYMNPEX AEHWME: AaHHaa NporpaMMa saMweHa 3aKoHamMm
0 BTOPCKHX NPABAX W MEXAYHAPOAHBIMA COMNALEHUAMH,

o e e, 0
(k danee > )|  oOmewa |
—

Pucynox 2.7

i Installation ZETLab + add-ins

n \

Ly cor

I'on(anyﬁc‘ra, BHMMATENEHO NPOYTHUTE CNEAYHIWES NMUEH3HOHHOE
COrNaweHHe,

NMUEH3WMOHHOE COMMAWEHKWE. N

BHumatensHo npounTaiite AaHHoe MuuenzuonHoe Cornawenue nepes
YCTAHOEBKOW NporpammHoro ofiecneverua. YoTaHoBKa, KONUPOBAHKE U
MCNONE30BaHWE NPUOBPETEHHOMD NPOTPaMMHOTD NPOAYKTa (BKNHYAKILErD B
ceba nporpammHoe oBecneyeHue, 3aNMCaHHOE Ha COOTEETCTEYHILLMX
HOCUTENAX, NHBBIE NEYaTHBIE MaTepUantl U NHBYH BCTPOBHHYH MNK
INEKTPOHHYH AOKYMEHTAUMK), 03HaYaeT, 4To Bl cOrNacHel ¢ YCNOBUAMK
HacToAwero CornalweHua W NpUHUMAETe Ha cebA OTBETCTEEHHOCTE 33 MX

WCNONHEeHWe.

v
Mevate

f_\
< Hasaa g Aanee > ) OTMEHa

Pucynox 2.8

i Installation ZETLab + add-ins

CseaeHvn o nonb3oBaTene

YKa¥HTE CBEAEHMA O cefie,

MonbsoBaTens:

OpraHnzauma:
farw

YCTaHOBHTE NPUNOMKEHHE ANA:

() BCex NoNb30BaTENEH AGHHOMO KOMMBHOTEPa

O Tonbko ana MeHa (XOU)
Inst
——
< Hazaa gl fanee > I) OTMEHa
Pucynox 2.9
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[Tocne yero OyneT W3BELICHO O TOTOBHOCTH K MOCJIEAHEMY IIary YCTAaHOBKU — MOUCK YCTa-
HOBJICHHBIX (TIOJKIIFOYEHHBIX) YCTPOMCTB, pacmakoBKa M YCTaHOBKa JpailBEpoB MJs ATHX
yCTpoiicTB U KomupoBanue (aiioB nporpamm ZETLab (pucynok 2.10). B 3TtoM okHE Ha)xMuTe
KHOIIKY Y CTAHOBHUTb, I10CJI€ YET0 MporpaMma yCTaHOBKU MIPUMET BHJI, N300paKEHHBIN Ha PUCYHKE
2.11 Ha nanHoM 3Tare HeoOXO0IUMO JIHIIb TOKAATHCS OKOHUAHHUS YCTaHOBKH mporpammbl ZETLab

i Installation ZETLab + add-ins

FoToBa K YCTaHOBKE NporpaMmbi

MporparMa roToBa K Ha4any YCTaHOBKH,

HamMuTe KHONKY "¥CTaHOBMTE", YTOObI HAYaTh YCTAHOBKY.

YroBbl NPOCMOTPETE MAK M3MEHMTE N3PaMETPEI YCTAHOBKH, HaXMMTE KHOMKY "Haszaa",
HammuTe KHONKy "OTMEHa" ANS BBIXOAS M3 NPOrPaMMbl.

[ <Hasaa (f YcTaHoBMTE '[ OTMEHa

Pucynok 2.10

i Installation ZETLab + add-ins

VYcraHoska ZETLab + add-ins

YCTaHaBnMBaeTcA nakeT nporpamM ZETLab + add-ins.

] Ao¥ANTECH OKOHYaHKA YCTaHoBKK ZETLab + add-ins. 370 MoxeT 3aHATE
v HECKOMBKO MAHYT.

CocToaHHe:

Pacnakoeka ApaHBEpoE. ..

(Fan )

OTMEHa

Pucynox 2.11

[To oxoHYaHMH yCTAaHOBKH, BO BHOBb NosiBEBIIEMcs quanore Ilporpamma ycraHoBKH 3a-
BepuleHa (pucyHok 2.12) HaxxaTh kHOmNKy I'oToBo. IIporpaMma ycTaHOBKHM 3aBEepIIUT CBOM J€ii-
CTBWSI, a OTIEPAIIMOHHAS CHCTEMA, /ISl BCTYIUICHHS B JICHCTBHE YCTAHOBJICHHBIX KOMIIOHEHT, TIPE/I-
JIOXKHT TIEpe3arpy3uTh KOMIbOTEp (prcyHOK 2.13).

[Tocne mepesarpy3ku KOMIbIOTepa mporpaMmuoe obecrnieuenne ZETLab u ycranoBineHHOE
WY TIOJIKJTIOUYEHHOE YCTPOMCTBO MOJHOCTHIO TOTOBBI K paboTe.

Bo Bpems ycraHoBku mporpammuoro obecneuenus ZETLab na paboyem crose KoMmbroTe-
pa OyzeT co3maH SpJIbIK 3alycKa IaHeld YIpaBJIeHUs MporpaMMHbBIM obecrieuenneM ZETLab, a B
CIIHCKE MPOrpaMM OIEepPAIlMOHHON CUCTEeMbI OsIBUThCs nanka ZETLab co 3naukom 3amycka mane-
nu ynpasienust ZETLab.
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i Installation ZETLab + add-ins 3]

MporpaMma ycTaHOBKY 3aBeplueHa

Mporpamma ycTaHoekn ZETLab + add-ins yonewHo saseplumrna
cB00 paboTy. HaxmuTe KHoNKy "M0ToBO" ANA BBIXOAA M3
Nporpammel.

CoToBO i TMEHS

Pucynox 2.12

i CBe Ae HuA 0 nporpamme yctaHopku ZETLab + ad... X

/ Ana y4eTa M3MeHeHWH B HacTpoikax ZETLab +
¢ ! add-ins TpefiyeTca nepesarpyska cucTeMel, Haxmure
KHonky "Aa", 4Tobbl NepesarpysuTe KOMNBHOTER
cerqac, nibo kHonky "Het", 4Tofbl BEINONHKTE
NEepe3arpysKy No3me Bpy4HYH.

Het

Pucynok 2.13

2.5 TloBTOpHasi ycTaHOBKA MporpaMmMHoro odoecneyennsi ZETLab

[loBTOpHAs ycTaHOBKa IMPOU3BOJIUTHCS TOJBKO TMOCJHE YAAJEHUS YCTaHOBJIEHHOI'O paHee
nporpamMmmHOro obecrieuenust ZETLab.

st 5TOro HEOOXOAMMO JBAXKIBI IIEJIKHYTh JICBOW KJIABUIIEH «MBIIIN» MO 3Ha4Ky Mo
KOMIIBIOTEP, B OTKpbIBLIEMCS OKHE MO# KOMNBIOTEP JBAXK/bl LIEJIKHYTh JIEBON KJIABHUILEH «MBbI-
iy 1o 3Hauky [anens ynpaBaenus (pucyHok 2.14).

Taxxe moxxHO u3 MeHto Ilyck nanenu 3agad Windows BeiOpath komanay Hacrpoiika =>
IManens ynpaBiaenusi. B oxne Ilanesan ynpasijieHusi BbIOpaTh YCTaHOBKAa W yAaJjieHHe NPO-
rpamm (prcyHok 2.15), mociie 4ero 3amycTuThCsi OKHO Y CTAaHOBKA H yJIajleHHe MporpamMm (pucy-
HOK 2.16).

B oTkpbiBIIEMCA OKHE YCTaHOBKAa W yAaJIeHHE NPOrpPaMM U3 CIHMCKAa YCTaHOBJICHHBIX
IporpaMM BBIOpATh MaKeT MporpaMMHoOro odecneuenne ZETLab, HaxkaB Ha Hero JIeBOi KIiIaBHIIECH
«MbIm». CripaBa NMOSABUTHCS KHONKA Y AaauTh. [locine HaxaTus KHONKM YAAJIMTh MOSBUTHCS MH-
dbopMarmoHHOe OKHO (prCYHOK 2.17), 3ampanmBaroliee MOATBEPKIACHUE yIATICHHS TPOrPaMMHOTO
obecrieuenne ZETLab. B aTom okHe, Ui MOATBEp)KICHUS Mpollecca YAAJICHUs, HaXKaTh KHOIKY
Ha.

Ilo 3aBepiieHnn npouecca yJnajaeHHsl 3aKpOMTe OKHO YCTaHOBKA M yAaJIeHHe NMPorpaMm
(pucyHOK 2.16), Ha)xaB KHONIKY 3aKPbITh.

[ToBTOPHYIO YCTaHOBKY MPOU3BOAUTH IO MYHKTY 2.4 YcTaHOBKA MPOrPaMMHOI0 odecre-
yenusi ZETLab.
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2 Mo komnbiote p

®aiin  Mpaska Buwa WsbpanHoe Cepeuc Cnpaeka

\u) Hasaa @ h¢ lﬁ //._j Movek || Manki v

¢ Moii kaMnetoTep v l Mepexoa

5Ancn< 3,5(A)

“#® NokaneHblH anck (C:)
L DYD-RAM anckosoa (D:)
o NokaneHelH anck (E:)

CucTemMHbie 3apj4a41

MPOCMOTP CBEAEHWH O CUCTEME

@ YCTaHOBKa W yAaneH1e
MPOrpam

G M3MEHEHWE NapaMeTpa

Apyrve mecra

& Ceresoe okpyxerme
() Mow aokymenTel
(G MaHens YNpasnexsa ]

MoapobHo

Moii koMnbroTep
CHCTeMHanA nanka

EEK

o

Pucynok 2.14

& CNeuransHeIe BO3MOXHOCTH

HacTpoFika CNELManEHE X EOSMOMHDCT

LTenedJDH W MOAEM HacTpoFika npagrn Habopa HoMepa K ¥

¥CTAHOEKE MAK Y AANEHHE NPOrpare 1

2 YrTaHoBKa 0fi0py AQRamn TaMCE a4 arunCTa cfnnenoss

8 vueTHee sanuc ncj WETAHOEKS MK AaNSHHE NPOrpatt H KOMAOHEHTOS YWindows, Isq,

ﬁLIJpndJTbl AoBaENEHHE H H3MEHEHHE WRHDTOE, v

i Tneram = MAHEHIA BHRIHACD E1 0 s naRousen
Pucynok 2.15

=
£ YctaHoBKa M yAajie HHe nporpamm

%ﬁ YeTaHoBNeHHbIE Nporpattel:  [7] NokasaTb ofHoBREHKA COpTHPOBKa: (1A v

MBMEHQHMQ W1 _@ AP 2003 0rmscan Pa3Mep
YAaNeHHe ) e P
nporpan $ag Realtek High Definition Audio Driver Pasmep
a Total Commander 6.01 XP Pasmep
Eig @ ‘Winamp {remove only) Pasmep
YCTaHoBKa ¥
—nporpamm ﬁl Windows Installer 3.1 (KBES93803)
ﬂ?}’ Windows XP Service Pack 2
@ &8 i MPEG-4 Viden Codec
e [Z) zeTLab + add-ins
KOMMOHEHTOB
Windows

@/ y y 0 NEHTEPA, WENKHUTE

Brifop _T”;'g AHTHEMPYC Kacnepckoro 7.0
NpOrparM

Mo YMORYEHHID I ApxveaTop WIiNRAR (Toneko yaaneHue)

Pasmep

o

- [BX]

4E0ME

47,616
2,94MB
2,80MB

62,11MB

il

1,90M6 ,

Pucynok 2.16

YcTaHoBKa M yAa/ie HHe nporpamm

\ ) Bbl ABMCTBMTENEHD XOTHTE yAanuTe ZETLab + add-ins ¢ 3Toro KoMneroTEpa?

(E‘ Aa p Het

Pucynoxk 2.17

ZETLab
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2.6 Hacrpoiika anaau3zaTopa cneKkTpa 1js padoTsl no JoxkaiabHoi cetn (Ethernet).

[Tpu HacTpoiike aHanmu3aTropa CHEKTpa IJs pabOThl MO JIOKAIBHOM CETH HEOOXOIMMO BBI-
HOJHUTH CIEAYIONIYIO IOCIEA0BATEIbHOCTD JICHCTBUI:

v' ycranoBuTs IP aspec ¥ MacKy MoJCETH Ha KOMIIBIOTED;

v/ YCTaHOBHUTH aHAIN3ATOP Ha KoMITbioTep 1o mmHe USB;

v’ ycranoButh IP azpec ¥ MacKy IOJCETH Ha aHAIM3aTOP CIIEKTPA;
v/ MOJKITIOYMTH AHAIK3ATOP M KOMITBIOTEP K JIOKAIBHOU CETH;

Ha pucynke 2.18 npuBejieHa cxemMa MOJKIIOUCHHS aHATH3aTOpa CIIEKTPa 110 JIOKAJTBHOU Ce-
tu (Ethernet) na npumepe mpudopa A17U8.

Ethernet

—

LTy \.
o b

A17 U8 AN

220V —

Pucynok 2.18

2.6.1 Hacmpoiika napamempoe pabouezo Komnovlomepa.

g ycranoBku [P agpeca u macku Ha KoMIbioTep HeoOxoaumo u3 meHto Ilyck nanenu 3a-
naq Windows BeiOpats komanny Hacrpoiika = CereBble NOIKIIOYEHUS .

[Tpu >ToM Bo3HMKaeT okHO CeTeBble MoAKJIYeHHs (pucyHok 2.19). B HukHeit eBoi 4a-
cTH okHa oToOpaxaercs uHpopmanus o JIBC: IP agpec m macka noxacetu. Eciau B koMmbroTepe
MPOUCXOJUT aBTOMATUYECKasi HACTPOIKa, TO HEOOXOUMO MPOU3BECTH PYUHYIO HACTPOMKY B COOT-
BETCTBUU C PYKOBOJICTBOM Ha ONEPAIMOHHYIO cucTeMy. s 3Toro HeoOXOAMMO CIpaBa B MEHIO
CereBble 3a7auuM HaxaTh Ha V3MeHeHHMe HACTpOeK MNOAKJIOYEHMs JIMOO HaKaTHEM MpPaBOi
KHOIIKH «MBIILIN» 10 HA3BaHUIO CETEBOIO MOAKIIOYEHNS BbI3BaTh BCILIBIBAIOIIEE MEHIO, B KOTOPOM
BeIOpaTh MyHKT CBoiicTBa. [Ipu 3ToM Bo3HuKaeT okHo Local Area Connection — cBoiicta (IToj-
KJIIOYEHHUE TI0 JIOKAJbHOM CeTH — CBOWCTBA), KOTOpoe mpuBeaeHo Ha pucyHke 2.20. B atom okHe
HeoOxoauMo BeIOpath Internet Protocol (TCP/IP) u naxats kHonky CBoiicTBa. B nosiBuBIemMcs
okHe CmoiicTBa: Internet Protocol (TCP/IP) (pucynok 2.21) Beiopats McnoJib30BaTh clieayro-
wuii IP-aapec u 3anats [P-anpec u macky noaceru. IP-anpec komnbroTepa 1 Macky MOJICETH MOXK-
HO B3ITh y CETEBOI0 aIMUHHUCTPATOPA.
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" Cetesbie noaK/AKYe HHA B@@

Mpaska Bua MsbpaHHoe Cepeuc  AononHuTeneHo  Cnpaeka .-l:,"’

‘_) Hasaa &) lj //._) Momck p{: Mankw v

Aapec: lt}, CeTesble NOAKNHYEHNA VI Mepexoa

CerTesble 3a8a44
_ D AKNKYEHHE N0 NOKaNBHOH
[§] Cosaanme Hosoro )
NOAKNHIYEHHA

a W OTKNHYMTE

@ \amennTe NapameTpel CoCTOHNE

BpaHamMay3pa Windows

McnpaenTe

@ OTkniouenme ceTesoro

YETROHCTEA MoAKAKYEHHS THNA MOCT
i‘\ BoccTaHoBNeHHe

NOAKNHYEHNA C03aaTb APNLIK
Lim MeperMeHoBaHHe YAanMTb

NOAKMOHEHHA MeperMeHoBaThL
&) MpocHoTp COCTOAHMA

i) MsmeHerme HacTpoer
NOAKAHHEHHA

Apyrve mecta

MogpobHo

Moakntouenve no NOKaNbHOU
CceTn

NBC “nK BLICOKOCKOPOCTHOM
WHTEpHET

MoaKnHYEHO

Attansic L1 Gigabit Ethernet
10/100/1000Base-T Controller
IP-aapec: 172,17.12.6

Macka noaceTH: 255,255,255.224
HacTpoeH Bpy4HYH

<

Pucynok 2.19
—4 [logKAHwYe HHe No J0KaJAbHOH CeTH - CEOHCTER |1||'5| Ceoictea: Internet Protocol (TCP/IP)
Otiwme | MNpoBepka NOAAMHHOCTI || ,ﬂononereano| Dtwne |
I'Io.u.&moquue HEPES: I'IapaM&prl P MOrYT H33H3YSTECH SETOMATHYECKH, BCAW CETE

NoaaepHMEIET 3TY BOSMOKHOCTE. B APOTHEHOR CAYY43E NapateTpel

‘ BR Attarsic L1 Gigabit Ethernat 10,100/ ‘ IP tOMkHO NOAYYHTE Y CETEEOMD AlMUHMCTATOpA.

K.oMNoHEHTEI, HENOBSYEMBIE 3THM NOAKIOYEHMENM: (O Donywe IP-a0pec aETOMATHYECKH
.Q File and Printer Sharing for Microsoft Metworks -~ () Mcnonbzosare crepyiowmil IP-agpec:
.@ (05 Packet Scheduler |P-aapec: 172 17 .12 &
O E Macka nogeceTu:
A3 | 2 OcHoBHON Waos: 172 017 12 01

YeTaHoBWTE. . Yaanure ‘ CeolcTEa
—_—

Monyunte aopec DME-cepeepa SETOMATHYECKH

OrMcaH1e

Mparokan TCP/AP - cTaHAARTHEIR NROTOKOA FAoGatkHENX (& Mcnonezoeats crenyowe agpeca DNS-cepespoe:
ceTel, 08eCNEYHESIIW MK CEASE MEKY PaSIMUHEIMM . :

B35 AWML EACTEYRLL UM CET AR, MNpeanowraereii DNS -cepeep: |:|

[ Mpu Mok moMEHMM BRIBECTI SHANOK & OBNACTH YESA0MEHIE

AneTepHarueHeit DM S -cepeep: l:l
YeenomanaTe NpH OMPaHHYEHHOM MM OTCYTCTEYIOW S

[ ak H OTrMeEHa [ 0K ][ OTraena ]

Pucynox 2.20 Pucynok 2.21
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2.6.2 Hacmpoiika napamempos anaiuzamopa cnekmpd.

Jlnist HaCTPOWKHM MapaMeTpoB aHAIM3aTOpa CIIEKTpa HEOOXOIUMO CHavala MOAKIIOYUTh aHa-
ausarop 1o mmae USB (myHkT 2.2 nanHoro PykoBoacTBa oneparopa).

Jlanee HEOOXOAUMO YOEIHUTHCS, YTO YCTPOMCTBO MOAKIIOUEHO YCHEIIHO, JJIS Yero B MEHIO
Cepsucuble nanenu ZETLab Beiopars nynkt Hacrpoiika mapamerpoB AL u IIAIT (pucyHok
2.22). B mosiBEBIIEMCSI OKHE B OJHOW M3 BKIIAJOK (€CIM UX HECKOJBKO) HAaWTH HCIOJIb3yeMOe
YCTPORCTBO (pUCYHOK 2.23).

5| Hactpoika napametpoe AL u LIATI

’ CepBucHele

AUN-UAN 16/16 USE Ne5E!
AUN aHanuzaTopa A17U8

Yacrora
AUCKpETU3aUWA, ML

:ﬂ: 2500000 ~

3arpyaka CUrHaneHoro Npoueccopa

@ Hacrpoiika napamerpoe AUM u LAMN

Homep kaHana

I Penakruposarute paitnos napaverpos

E Hacrpoiika IP-aapecos yetpoiicTe

Moakniostie yerporicT no Ethernet.

7“ Moaknoyerue yetpoiicTs no BlueT ooth

7 Uneposoii BB0a/BHIB0A

Bpema ZET-cg@epa

] Hactporica eroaroroguanasona

&

KaHane!

V1 [ 52l 53

-

38 Mpocnywwearuse karance
BB ZETMessenger

LAMN aHanuaaTopa 417U8

7@ P nar

R e e e

Koo ppuunent
YCUNEHUA

:|: 1000

e OES EE (EEe R

Pucynok 2.22

Beixoa

CozpaHuTe

il

Yacrora Keapduumert
auckpeTuzaumud, My 3aTYXaHUA
<0000 ~| | 099809
-
Beuenute ycrpoiicteo
Pucynok 2.23

ITocne ycrenHoi npoBepku Ha Hanuuue nojacoequHeHHoro no USB anamm3atopa cnekrpa
HYXXHO HAaCTPOMTb €ro ceTeBble napameTpsl. s aToro Heo6xonumo B MeHI0 CepBHCHBIE TaHEIN
ZETLab BeiOpath komanay Hactpoiika IP-agpecoB ycrpoiicTB (prcyHok 2.24).

== Hactpo#nka IP-agpecoB ycTpoHCTB

| CepBucHble
IP-anpec: 172 .17 . 12 . 27| .
_ 3argg§Ka CUrHaABHOMO NPOUECCOPa bix0a
@ Hacrpoiika napamerpoe ALM u LA Macka noaceTu: 255 . 255 . 255 . 224
W@ PeaakTupoBaHue $aiinos NapameTpoe Wz dafina
e e L I e L OCHOBHOM WNH3: 122 .17 .12 . 1
E Hactpoiika |P-agpecos yctpolicTs
= : ; : ) e Mo yMonyaHuo
MoaknroyeHue yerpoiicts no Ethemet MopT: 1808
Y cukiokeeie icrpoficrs g B ueT ooty MAC-anpec: 0 .189_103. 14 . 0 . 250 CospaniTe
I @}lmpposon BBOA/BLIBOA,
[?;_ﬂ HacTpoiika BX0aHOrD AMANa30Ha - Pexxum nepenaum - - CkopocTe Nepenayyd—
EﬁpreMﬂZET-ceﬁpa & Nynnekc & 100 MeuT
MpocAYWHBaHUe KaHanoe ot
. o onyaynnekc
8 ZETMessenger | o= L
E P nar
TaliMayT oTCYTCTEUSA CEASH, MUH: 5

Pucynox 2.24

Pucynok 2.25
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B mosBuBmemcst okne nporpammbl Hactpoiika IP-agpecoB ycrpoiicTB (pucyHok 2.25)
Heo0XxoauMo ycTtaHoBUTh IP-aspec n mMacky mojceTu Tak, 4ToObl KOMIIBIOTEP M aHAIMU3ATOp CIIEK-
Tpa OBLIM B OJTHOMW rpymie. 3HaUCHHUs BBOJSATCS C KJIaBHATyphl. JlomycTuM, MBI IMEEM CIIEAYIOIINE
napameTpbl cetu: Macka nojaceru: 255.255.255.224; OcuoBHou nutro3: 172.17.12.1; IP-anpec uc-
noJp3yeMoro B pabote komnbiotepa: 172.17.12.6. B takom cinydae B okHe Hacrpoiika IP agpecos
YCTPOIicTB, HEOOXOAUMO YKa3aTh CIIEIYIOIUE 3HAUCHUS:

* |P-ampec: 10.0.2.27 (mociemnee 4uciao aapeca MOXKET ObITh U IPYTUM, HO C Havasia HaJlo
yOeauthcesi, yTo AaHHbIi [P-agpec He 3aHAT JPYrMMU KOMITBIOTEpAaMH THO0 MHBIMU YCTPOMCTBaMN)

+* Macka moacetu 255.255.255.224
+* OcHoBHOM nutro3 172.17.12.1

Janee HeoOX01MMO HaxaTh Ha KHONKY CoXpaHUTh. 3a/laHHbIe TapaMeTpPbl 3aIIOMHATCS BO
BHYTPEHHEH MOCTOSHHOM MaMATH aHAIM3aTopa CIEKTpa.

Ilpumeuyanue: eciu HGOGXOI[I/IMO HAaCTPOUTH HCECKOJIBKO aHaJInu3aTOpPOB, TO HCO6X0,III/IMO
HaCTpanBaTb Ka)K,Z[Hﬁ AHAJIIN3aTOp HHAUBUAYAJIIBHO.

2.6.3 Ilooknwuenue ananuszamopa cheKkmpa K J10KaJIbHOU cemu.
[Tocne nacrpoiiku IP-agpeca ananuzaTopa crekTpa, HeOOXOAUMO:
v BBIKJIIOYHTH [IUTAHKUE aHAIN3aTOPa CIIEKTpa
v/ OTKJIFOYHTH AHATM3aTOp crieKTpa oT mmHbl USB

v’ yOenuthes, uTo SD KapTa W3BjIeUYeHa U3 aHAIN3aTopa CIeKTpa (COBMECTHOE MCIIOJIB30Ba-
aue Ethernet u SD HenonmycTtumo)

v/ MOJKIIFOYMTH AHATM3ATOP CHEKTPA K JIOKAILHOU CETH ¢ MOMOIIBI0 pazbema RJ-45
v/ 10/1aTh NIMTAHUE HA AHAJIU3ATOpP.

Janee u3 mexto CepBucHbie nanenu ZETLab neobxomumo BeiOpath komanay Ioakioue-
Hue ycrpoiictB no Ethernet (pucynok 2.26).

| Mogxawye Hue ycTpoicTe no Ethernet

KonH4ecTED NoAKAKYaEME: Mo Ethernet yocTpofcTE: 1 v

MoaknoHerke yocTporcTs no Ethernet

CepeucHbIE 4
THn YCTPORCTEA IP-aapec COCTOAHHE

)

S3arpysKa CUrHanbHora Npoueccopa m7UB (AI7U4) v | [ 172 17 1z .2 B reorpeaerneno

Hacrpoiika napamerpoe AUM u LAMN

r
|
o

PeaakTupoBaHue $aiinos NapameTpos
Hacrpoiika |P-agpecos ycTpolicTs
MoaknoueHue yerpoiicte no Ethernet

MoakatoueHue yetpoicts no BlueTooth

i
2

R

||

Uusdpoeoii BBoa/BRIBOL

m HacTpoiika BxogHoro auanasoHa
Bpema ZET-cepsepa

@ MpocaywueaHWe KaHanos

m ZETMessenger

@ P nar

MoAKNHHEHHE TONBKD YCNEWHD NPOWEALWHY NPOEEPKY YCTROFCTE

Pucynok 2.26
[=lpAuri§

Pucynox 2.27

B otkpeiBmiemcst okae nporpammsl [oakmaodyenne yerpoiicts no Ethernet (pucynok 2.27)
HE00XO0IMMO C/IENIaTh CIEAYIOLIee:

» B moine co cTpenkoii (Crucok) cnpasa oT Hagnucu KoamyecTBo noakJ/rovae-
mbIx mo Ethernet ycrpoiicTB BbIOpaTh KOJMYECTBO aHAIN3AaTOPOB, KOTOPbIE HEOOXOMUMO IOJ-
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KJTIOUHTb. JIJIs 7TOr0 HAXaTh IPaBOil KHOIIKOH «MBIIIN» HA CTPENKY ¥ H M3 OTKPBIBIIETOCs CIHCKA
BbIOpaTh HYKHOE 4Kci0. B tTaHHOM mprMepe MOAKII0YaeTCs OJUH aHAIU3aTOP CIIEKTpa.

> B mone co cTpenkoi (CIHCOK) |A7us(ai7u4) v | mox Hagmuchio TN ycTpolcTBa BbI-
OpaTh Ha3BaHME MOJKIIOYAEMOI0 aHaJIu3aTopa crekrpa. /st 3Toro HaxkaTh MPaBO KHOTIKOW «MBbI-
IIM» HA CTPEIKY | M M3 OTKPHIBIIEroCs CIMCKA BHIOPATh HYKHBIH THI yCTpoiicTBa. B naHHOM
puMepe MOJKII0YaeTcs ananu3arop cnekrpa A17US.

> B mone | t72. 17 .12 . 27 | nox maamuceio |P-agpec BBecTH ¢ knaBmarypsl IP-agpec mon-
KIIFOYaeMOI0 aHaju3aTopa CHeKTpa (yCTaHOBJIEHHBbIM B MyHKTe 2.6.2 HacTosmero PykoBomcrBa
omeparopa).

» Haxatp Ha kHOnKy IIpoBepuTh. I1pu 5TOM B moj1e mo Haanmuchio COCTOsIHUE TTOSIBUTCS
Haamuce Teer IP. XKaurte 11 c... (pucynok 2.28). Ilo OkOHUAHMM TECTUPOBAHMA B TOJE Hal
Haanucbio CocTosiHMe OTOOpasuTcs Haanuch OTBET MOJIy4YeH, cleBa OT 3TOTO MOJS 3aropuTcs
WH]IUKATOP JKEJITOTO IIBETA U CTAHET JIOCTYIMHON KHOIIKa AKTHBHPOBATH (PUCYHOK 2.29).

» Haxatb kHONKY AKTUBUpPOBaTh. [Ipn 3TOM B 1osie moa Haanuchio COCTOSHUE TIOSIBUTCS
coobienue Moakmwouaemes. AKaure 67 c..., UHAUKATOP ClIEBa CHOBA CTAaHET KPACHOI'O LIBETA U
BCE CIIMCKU U TOJISl CTAaHYT HEJOCTYNHBIMU it u3MeHeHus (pucyHok 2.30). [To okoHuanum Bpeme-
HU OXHJIAHUS B TI0JIE MO HaANMHChio CoCTOsIHME TTOSBUTCS COOOIIEHUE Y CTPOiiCTBO MOAKII0Ue-
HO, a [IBET MHAMKATOpa cjeBa CTaHeT 3eleHbIM (pucyHok 2.31). Ilpu 3ToM B CUCTEMHOM Tpee Mo-
SIBUTCS Tpaduyeckas nmukrorpamMmma nporpammbl CepBep moakJo4enusi yerpoiicts mo Ethernet
(pucyHok 2.32).

» 3aKphITh NPOrpaMMy HaKaTHEM KHONKHM BbIXod, n160 KHONKH [E], pacrnosnokeHHo# B
MPaBOM BEPXHEM YTy OKHa.

78 Moakawue uue yctpoHcTe no Ethernet E“EH@ T Moakanyenne yerporcTe no Ethernet @\E\g|
KaniecTE noAkatoMaems no Ethernet yoTporicTs: 1 3 KoRMuecTED Noakakoqariix no Ethernet ycTpoficTs: 1 3
Mo AKKbEHHE YCTPORCTE Mo Etharnet MoaknraHeH+e YCTpokcTs no Ethernet
Thn yeTpofcTEa IP-aapec CocTosne Thn yCTpoficTEa P-aapec CocTosHne
ALTUB (AL7U4) w| | 172017 12 27 . Tect IP. ¥auTe 11 c.., ALTUS (A17U4) v [z 17 1z oz | [ Dposeprme OTBET nony4eH
Mo AKMKIHEHHE TOMBKO YCMBWHO NROWEALWMS NPOBERKY YCTRORCTE [¥]Noarnrauete Tonkke yenewHo NPoWe ALMX MPOBERKY YCTPOACTE
PucyHok 2.28 Pucynok 2.29
5 Mognwue uue yetpokicT no Ethernet E]‘Dl@‘ 72 MNMogxwue Hue yerpokcTe no Ethernet E|E|E‘
HKonHuecTED NoAKMHMaeHE no Ethernst yeTpoficTe: KosmecTeo noaknoHasms:x no Ethernet. ycTpokicte:
ToARAeHeRHe YCTROACTE No Ethernet MoaknroHenHe yCTpoficTs no Ethemnet:
Tun yeTpORAcTEa IP-aapec CocTosHme Thn yeTROACTE IP-aapec CocTosHme
| e e, Verpoicren nogmonen
Mo AKAMIHEHHE TOMBKO YCMBWHD NROWUEALWKMS NPOBBRKY YCTRORCTE [¥]NoaknkoUsHHE TONBKD YCMEWWHE NPOLIEAWLMX NPOBERKY YCTHOACTE

Pucynox 2.30

Pucynok 2.31
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Pucynok 2.32

Ilocne paboThl ¢ aHAIM3aTOPOM HEOOXOAMMO CHOBA BbI3BaTh 3Ty IPOrPaMMy M HaKaTh
KHOTIKY /leakTHUBMPOBATh.

2.7 Hacrpoiika aHaju3aTopa crnekTpa 1Jjsi padoThl 0 JIOKAJIbLHOM CeTH ¢ MPUMeHe-
HueMm Texnosorun Wi-Fi (IEEE 802.11).

[Moaxmoyenue ananuzaropa crektpa no Wi-Fi ocyiiecTBisercst ¢ IpUMEHEHHEM TOYEK J10-
cryna, Harpumep, D-Link DWL-2200AP.

[Ipu noaKIIOUEHNH aHAIM3ATOPA CIEKTPA MO JIOKAIBHON CETH ¢ IPUMEHEHUEM TEXHOJIOTUU
Wi-Fi, He00X0AMMO BBIOIHUTH CICIYIOIIYIO TOCIIEI0BATEILHOCTD JCHCTBHIA:

v/ MOJKITIOYKMTH TOYKH JOCTYIIa U YCTAHOBUTH Ha HUX IP-anapec u Macky.
v/ YCTaHOBHUTH aHAIN3ATOP CIIEKTPa Ha KoMIboTep 110 mune USB;

v’ ycranoBuTh IP-afpec ¥ MacKy Ha IOAKIIOYAEMBIH aHAIU3aTOP CIIEKTPA;
v’ MOJKIIFOYMTH AHAIK3ATOP CIIEKTpa K KoMmibiotepy mo Wi-Fi.

Ha pucynke 2.33 npuBeneHa cxema paboThl ¢ OeCITPOBOAHBIM CIIOCOOOM JOCTYIIA HA MPH-
Mepe aHaym3aTopa criektpa A17U8.

e ) (7

=

Pucynox 2.33

2.7.1 Hacmpoiika cemesblx napamempos paoouezo Komnvomepa

[Ipu moaxIIIOYEHUH aHANIKU3aTOpa CHEKTPa IO JOKAIBHOM CeTH ¢ MPUMEHEHHEM TEXHOJIOTUU
Wi-Fi HeoOxo11Mo OyeT HECKOJIBKO Pa3 MEHSITh CETEBbIE HACTPOWKH pabodero koMmbioTepa. I1o-
3TOMY, MIPEXkKAE BCEro, CIEAYeT 3alIOMHUTh WM 3allMcaTh U3HAYAIbHbIE MapaMeTpsl ceTu. s 3To-
ro BeiOpath MeHio Ilyck = Hacrpoiika = CeTeBble NOIAKIIOYEHHA.

B nosiBuBIIeMcst okHe BbIOpath Baie IlogkiiroueHue mo JOKaJAbHOM CeTH, MIETUYKOM Ipa-
BOW KHOIIKHM MBIIIM HAa COEJAMHEHUH BHI3BaTh BCIUTBIBAIOIIEE MEHIO U Jlayiee BHIOpaTh MyHKT CBO¥i-
cTBa (pucyHok 2.34). B otkpriBuiemcst okHe Iloak/roueHue mo JIOKaJbLHOM ceTH — CBOMCTBA (pU-
cynok 2.35) crmeayer BeiOpath myHkT Internet Protocol (TCP/IP) u naxats kHonky CBoiicTBA.
ITpu sToM oTkpoetcst okHo CBoiicTBa: Internet Protocol (TCP/IP), B koropoM OyayT oTpaskeHbI
TEKyIUe mapaMeTprl ceTH (pucyHok 2.36). B manHOM cirydae 310:

+* IP-ampec: 172.17.12.6

+* Macka nojceru 255.255.255.224

+ OcHoBHOM nutr03 172.17.12.1
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Aapec: ;@ CeTeBble NOAKNHYEHHA

Ceresbie 3a8a44

[&] Cosaamme Hosoro
NOAKAKOYEHHA

& V13MernTE NapameTpbl
BpaHaMayspa Windows

@ Otknrouenme ceTesoro

YCTPOWCTBa

BoccTaHoeneHue
NOAKAHYEHNA

ED MepenmeHoBaHHe
NOAKNHYEHNA

& MpochoTp cocTosHuA
NOAKNHYEHHA

| v“ Mepexoa

g A nBC Eﬂuigglcrqxrocxopocruoﬁ WHTepHeT

04]
’—F OTKAYMTE
|_$ i CocTosiHne
| McnpaenTe

MoAKNHYEHHA THNE MOCT

Y AEIMTE

|
|
Co3AaTb APNLIK
MeperMeHoBaTh

| Ceovictea

L [logxawyue HHEe 10 0KAIbHOH CETH - CBOMCTBA @

O6wue ‘ Mposepka noamkHocty | ononHurensHo |

MNoaknioveHue HYepes:
1@ Attansic L1 Gigabit Ethemet 10100/ “ E——

ﬁOMI‘IDHEHTbI, UCNONB3YEMBIE ITUM NOAK ADYEHUEM:

2] .@ File and Printer Sharing for Microsoft Networks -~

481 ()05 Packet Scheduler

Intemet Protocal (TCP/IP) =2
[ N

B2
YeraHoeuT. ..

@
C oot )
Onucanue

Mpotokon TCP/P - cTaHaapTHEI NpoToKon rao6antHel:
CceTel, 06eCNeYUBAIOWWIA CEASE MEXAY PASAUYHEIMU
B3aUMOAEHACTBYOWMMU CETAMM.

[] Mpu noakAtoYEHIN BEIBECTI 3HAHOK B 06GAGCTM YEEAOMAEHMIA

YBEa0MAATE NPU OFPAHUYEHHOM WK OTCYTCTEYIOWEM
NOAKAKYEHUM

[ OK ” Otmena ]

Pucynok 2.34

CeoicTea: Internet Protocol (TCP/IP)

Owme |

Maparerpel [P MOryT HE3HAYSTECA SETOMATHYSCKH, ECAH CETE
NOLAERHHESET 3TY EOFMIKHOCTE. B NPOTHEHOM CAyyae napameTpel
|P MO#HO NOAYYHTE Y CETEEOMD ALMUHWCTPATOPA.,

(O Donyure IP-anpec SETOMATHYECKM

(%) Wenonesoeate creayowmi IP-aapes:
172 17 12 . B

255 . 255 . 285 . 224

w217 012 01

7
3aroMHUTE WA
3AIUIINTE TH

|F-anpec:

Macka nogoetu:

0 CHOBHOM Wik ImapaMeETphI.

Monyuute anpec DM S-cepeepa aETOMATHYECKH

(® Wcnonezoeare cnenyowme anpeca DMS-cepeepoe:

Mpeanoydraement DNS-cepeep: I:I

LononHWTeneHo. ..

l[ OTreHa ]

AneTepHaTHEHEIH DN S -cepeep:

[ ok

Pucynox 2.35

Pucynok 2.36

2.7.2 Hacmpoiika napamempos 6ecnpo6oonou mouxu oocmyna Wi-Fi.

[Tpu mepBOM KCIONIB30BAHUU TOUYKHU
HOBJIEHHBIE TI0 yMon4anuto: IP-anpec: 192.

JIOCTYTIa B HEH MMEIOTCSI HEKOTOPhIC ITapaMeTphl, yCTa-
168.0.50, macka moacerun: 255.255.255.0, Login: admin

(TombKo cTpouHBIMU OyKkBamH ), Password: maposnst HeT (OCTaBUTh JAHHOE TOJIE ITYCTHIM)

IIpumMeyaHue: mapaMeTpbl MO YMOJYAHUIO MOTYT HECKOJBKO OTIHYATHCS OT IapaMeTpoB

HACTOSIIIEr0 PYKOBOACTBA. YTOUHHUTE MX B
nutenemM (B manHoM ciydae D-Link).

HUHCTPYKIUHU, HpHHaFaeMOﬁ K TOYKC OOCTYyIla IMPOU3BO-

CrnenoBaTenbHO, I MEPBOHAYAIIBHOTO JIOCTYyNa K CETEBBIM HACTPOMKAM TOYKH JOCTyNa
UCIOJIb3YEMBIN B pabOTEe KOMIIBIOTEP JOJDKEH UMETh aHaJOTMYHbIE HACTPOUWKH. [[st aTOro B OKHE

CaoiictBa: Internet Protocol (TCP/IP)

(myukT 2.7.1 Hacrosimero PykoBoacTBa omepartopa)

HE0OXOaMMO M3MEHHUTH 3HaueHus mnojed [P-agpec, Macka moacetn 1 OCHOBHOM NITIO3 (PUCYHOK
2.37) 1 coxpaHUTh n3MeHeHus HaxxatueMm kHonku OK.
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Ycranoska nporpammuoro obecneuenust ZETLab ZETLab

Jlanee HeoOXouMMO HaOpaTh B apecHOl CTpoke Opay3epa ctpoky http://192.168.0.50, B pe-
3yJIbTATE YEero MOSBUTCS OKHO, H300paKCHHOE Ha PUCYHKe 2.38, T/ mpeiaracTcs BBECTU JIOTHH U
napoJb. Jlorun admin, mosie BBo/ia maposisi OCTAETCsI MTyCTHIM.

[Tpu Haxarun Ha kHONKY OK mosBisieTcs: cTpaHUIAa HACTPOCK TOYKH JOCTYIIA, Tie He00X0-
JIMMO TIOMEHSATh apaMeTpsl. Ha pucynke 2.39 npejicraBieH BapyuaHT ¢ HY)KHBIMU HaM HacTpPOMKa-
Mmu: HOBBIN IP-anpec (ot IP-agpeca pabGouero kommbroTepa JOKEH OTINYATHCS JIMIID ITOCICTHUM
YHCIIOM (B JaHHOM citydae 6 M3MeHWIN Ha 7), IpeiBapuTeIbHO YOS UBIINCH, YTO HOBBIN |IP-anpec
CBOOOJICH), MacKa TMOJICETH M IUII03 JOJDKHBI OBITh TOYHO TAKUMH )K€, KaK M B TIEPBOHAYAIIBHBIX
HACTpOHKax pabouero KOMIbIOTEPA.

Ceomcrea: Internet Protocol (TCP/IP) @
Vﬂﬁume |
MNapamerpel IP MOryT Ha3HaYaTLCA ABTOMATUYECKM, ECAM CETE HMma noas3oeaTena H naponp
NOAQEPHKUBAET 3TY BOSMOXKHOCTE. B NPOTUEHOM CAYYae NapaMeTpei
IP MO3HO NONYYUTE Y CETEBOr0 3AMUHWCTPATOPA.
O Nonyuure IP-agpec aEToMaTUYECKH Cepeep 182.168.0.60
(® Uecnonezosate ceayowmi IP-agpec:

CoobueHre DWL-22008P

IP-aapec: 182.168. 0 . 2
Macka nogceru: m
O CHOBHOM Wo3: . A
(® Wcnonesosate ceayowme agpeca DNS-cepeepos:
MNpeanoudraemelis DNS-cepeep: S Y S Bl
AneTepHarueHei DNS-cepeep: T & & < |
—
| |
[ oK ] [ Otmena ] PHCyHOK 2.38

Pucynok 2.37

D-Link

Building Metworks for People

A/rPremier”
2.4GHz Wireless Access Point with PoE

DWL-2200AP . . .
[T - Advanced  Too Status Help
LAN Settings
Get IP From Static (Manual) | =]
IF address
Subnet Mask 265.285.266.0
Default Gateway 17217121
¥ DO
LAN Apply Cancel Help

Pucynoxk 2.39

[Tpu HaxkaTuu Ha KHOTMKY APPlY, MOSBUTCS MpeaynpeKaeHUE, YTO COSMHEHHE HE YCTaHO-
BUTCSI, TaK KaK HACTPOMKH Balllell CETH OTJIMYAIOTCSA OT yXKe MPUHATHIX, HOBBIX, HACTPOCK TOUYKH
noctyna. Jta npobjemMa UCUe3HET, Korja padounii KOMIIBIOTEp U TOYKA JOCTYIa CHOBA OKaXYTCS B
OJIHOM IOZICETH.

Urak, creayronymM maroM HeoOX0JMMO MTOMEHSATh CETEBbIE HACTPOMKH pabouero KOMIIbIO-
Tepa Ha MepBOHaYaJbHbIE (PUCYHOK 2.36).

[Tocne M3MeHEHMsI CETEeBBIX HACTPOEK TOYKH JOCTYINA CTAHHWIIA HACTPOEK OOJbIE HE J0-
crymHa ¢ aapeca http://192.168.0.50. JlocTyn ocymiecTBiseTcs 1Mo 3alaHHOMY I10JIb30BaTENIeM a/l-
pecy, B JaHHOM ciaydae http://172.17.12.7.
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Jlns manbHEHIIeH HaCTPOWKHM TOYKH JOCTyna HeoOXoauMo mepeiTu Ha Bkiaaky Wireless
(HacTpoiika mapameTpoB OecrpoBojaHoOl cetn) (pucyHok 2.40). HeoOX0muMO H3MEHUTH MYHKT
Mode ¢ Access Point (o ymomnuanuto) va WDS, nyakt Channel: 1, ¢ vactoroii 2.412 GHz. B no-
ae WDS Remote MAC Address 3amaercs MAC aapec BTOpOii_TOYKH jocTyna (CIydaiiHO He
BBenute cBoii MAC anpec)

D-Link

— - - T
Building Networks for People <A lr pr‘ e. . .Ier

2.4GHz Wireless Access Point with PoE
DWL-2200AP — e — . —
| [T O Advanced  Tools Status H2lp
‘,, Wireless Settings
Wireless Band EEEB02.114g |«
T Wizard Mode
2 SSID dlink
l Wireless SSID Broadcast Enable v/
Channel I 1 |= 2.41ZGHz|| Auto Channel Scan
e —WDS
— Remote AP MAC Address
1 '00:1956:7f c3:35 Ilepeiind mo nOaHHOW CCBUIKE MOXKHO
mocmotpeth MAC anpec |Tekymnei
d . TOYKH J0CTyIa, HO B mmojie Remote AP
5 6 MAC, Bogurcss MAC BTOpOIi TOUKH
7 g8 JOCTyIIa.
Authentication Open System v
—Key Settings
Encryption e Disable  ( Enable
Key Type HEX L= Key Size B4 Bits |~
Yalid Key v
First Key
Second Key
Third Key
Fourth Key
Radio On v
Super G Mode Disable B4l
Wireless Qos(WMM) Enable v
9 9O
Apply Cancel Help

DWL-2200AP

Home  Advanced  Tools BEECTTHEN Help |

o

Device Information

. Firmware Version: v2.20
Device Info [ MAC Address: 00:19:5b:7F.c3:3e |
| Ethernet

Get IP Fram: Manual
T stats IP address: 17217127
Subnet Mask: 2552552650
b 1 Gateway: 17217121
Pucynox 2.40
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Jlanee HeoOXxommumo HakaTh KHOMKY APPIly, mocie yero momoxaars 30 CEKyHI U MPOBE-
PHUTH, YCTAHOBWJIKMCH JIU ITAPAMETPHI.

Ipumeuanue: Texnonorus WDS- Wireless Distribution System, 1mo3Boisier 0qHOBpEMEH-
HO TOJIKJTIOYATh OECITPOBOIHBIX KIIMEHTOB, K TOUKaM, paboTaromuM B pexume Bridge (MocT Touka-
touka) 1 Multipoint Bridge (MocT To4uka-MHOro Touek). OJHAKO CKOPOCTh MEpelavyd AAHHBIX Y
OECIIPOBOJIHBIX KIIMEHTOB, B TAKOM peXHMe OyaeT mopsaka 1/3 oT CKOpOCTH mepenavyd JaHHBIX
MEXy TOYKaMH JJOCTYTIA.

2.7.3 Hacmpoiika émopoit mouku oocmyna.

Hacrpoiiku BTOpO# TOUKHM 0OCTyIa aHAIOTUYHBI BHIKJIaJKaM, IPUBEICHHBIM B ITyHKTE 2.7.2.
Wzmensiercs aums nocneanee uncno B [P anpece. Hampumep, 172.17.12.8.

Eme pa3 oOparure cBoe BHmMmanue Ha MAC amgpeca. B mome WDS Remote AP MAC
Address Touku ¢ IP 172.17.12.7 nano ykazatb MAC aapec touku gocrymna ¢ [P 172.17.12.8. U
Hao00pOT.

IlpyMeuaHue: €ClIM BCE CHEIaHO IMpaBUJIbHO, TO IIOCJIC TOI'0 Kak 00¢ TOUYKH A0CTyIIa
HACTPOCHELI, Y KOMIIBIOTEpA HOJIZKCH OBITE HCpBOHaanBHBIﬁ IP-aﬂpec, a 'y TOYCK OOCTyIla — OTJIU-
HaTbCs OCICAHUEC YHnCIa.

2.7.4 Hacmpoiika napamempos aHaiu3amopa cnekmpa

Hacrpoiika aHanu3aropa crektpa it padbotsl mo Wi-Fi aHanorudna HacTpoike it paboThl
no jokaneHou cetu (Ethernet) (mynkr 2.6 Hacrosiero PykoBoacTBa onepartopa). CHavana HeoO-
XOAUMO TIOAKIIIOYUThH aHATU3aTop crektpa mo mmue USB (myHkr 2.2), HacTpouts ero IP-aapec u
Macky mojcetd (MyHKT 2.6.2), 3aTeM MOIKIIOYNATH aHAIM3aToOp CIEKTpa K JoKaibHO# cetu (Ether-
net) (myukr 2.6.3).

Ha pucynke 2.41 npencraBieHa KOHEYHasi CXeMa IMOJAKIIOYEHHs aHalIn3aTopa CHEeKTpa 1o
Wi-Fi ¢ mpumenenuem Touek noctyma (B maHHoMm ciaydae D-Link DWL-2200AP). Ananu3zatop
CIIEKTpa MOJKI0YaeTCsl KabeneM «BHTasl mapa» K OJHOW TOYKe JocTyma. Bropas Touka mocryma
MO>KET OBITH IOJIKIIIOUCHA TaKXKe KabelneM «BHTasl Iapa JIM00 HEIMOCPECTBEHHO K padodyeMy KOM-
IBIOTEPY, JTMOO0 K TOH JKe JOKAIBHON CEeTH, 4TO U paboumii KommboTep. Bo3sie kaxaoro yctpoiicTa
ykasaH ero IP-aspec, KOTOPBIi HCTIOJIL30BAJICS B TIPUBEICHHBIX B JAHHOM TJIaBe MPUMEpax.

IIpumeuanue: eciu y komnbiotepa ects Wi-Fi amantep, To Bropas Touka J0CTyNa He HyX-

Ha.

(P i27izs ) - [(p17217127 )
[(1P:17217.1227 } ﬁ\w ((ﬁ [ 1P:17217.126 |

=

Wi-Fi Wi-Fi ~ K

Pucynok 2.41
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3 TIlanens ympasiaenus mporpammamu ZETLab

3.1 Ha3uauyenue naneju ynpasienus ZETLab

3amyck nporpamm ZETLab ocyrectsisiercst ipu oMo naneau ynpasienus ZETLab.

AHanus Wareperiie OrodpakeHqe eHepaTops! Pervicrparop Merpanorua Pewerma ABTOMATUZAUMA CepsHcHble a d d .l Lﬂ Ebixon |

Pucynok 3.1

[Tanens ynpasnenus ZETLab (manee — manens ZETLab) npencraBiser coboii ropu3oH-
TalbHYIO NaHenb (pucyHok 3.1), pacnonararoiryrocsi B BepxHeil yactu skpaHa. B neBoit yactu na-
Henn ZETLab HaxonaTcs KHOIKY MEHIO TPYIII IIPOrPaMM H CITY>KEOHBIC ITMKTOTPAMMBI.

Jlyia 3amycka Kakoi-nmubo MmporpaMMbl HY)KHO Ha)KaTh JIEBOM KHOINKOW «MBILINY» Ha Ha3Ba-
HUE COOTBETCTBYIOIIETO MEHIO (TPYIIIBI POTPaMM), U3 Pa3BEPHYBIIETOCS CIUCKA MPOTPAMM 3TOTO
paszena BeIOpaTh HY)KHYIO U HQ)KaTh HA HEee JIEBOM KHOMKOW «MBIIIIN.

Kaxxnoe MeHIo TpyIIbl IporpaMM COJICPIKUT CITUCOK MPOrpaMM, OTOOpakaeMbIid PU HaXa-
THH JICBOH KJIABHIIIEH «MBIIIN» HA KHOMKY BHI30Ba MCHIO IPYIIIBI MporpaMm Ha nanenu ZETLab. B
PACKPBIBAIOIIEMCST MEHIO TPYIIIBI MIPOrPaMM PSIIOM C Ha3BAaHUSMH IIPOTPAMM HAXOJISATCS THKTO-
rpaMMbI, MO3BOJISIIOIHE OBICTPO CBSI3aTh KOMAH/Y 3allyCKa NMPOrpaMMbl ¢ ee rpaguyecKuM
uzoopakenuem. [Ipu aktuBHON nanenu ZETLab (akTuBHO# maHen b CTAHOBHUTCS MOCJE HaXaTHs
JIEBOM KJTaBUIIEH «MBIIIM» Ha CBOOOJHOM OT KHOMOK Mecte manenu ZETLab), moxBoms kypcop
MBI K KHOIKAM MEHIO TPYIIT MPOrPaMM TIOSIBIISIETCSl BCIUIBIBAIOIIAS MMOACKa3Ka ¢ OTOOpaKeH-
HBIM B HEl TIOJHBIM Ha3BaHUEM I'PYIIIBI U CIIMCKOM PAacMojararoluxcsi B 3TOM rpyIIe mporpamm.

3.2  3amyck naneau ZETLab

[Tanens ZETLab M0HO 3aITyCTUTh HECKOIBKIMH CIIOCOOAMH:

v'ﬁ
¥ JIBOMHBIM Ha)KaTHEM JICBOW KHOIKOH «MBILIM) Ha APIIBIK 3aycka MPOrpaMmbl & A pac-

HOJIOKEHHOT0 Ha paboveM croie omepauuoHHoi cucteMbsl Microsoft Windows (manee — OC
Windows)

* u3 MeHo Ilyck mnanenn 3amau OC Windows BbeiOopoMm komaniasl IIporpam-
mbl = ZetLab - ZetPanel (pucynok 3.2).

+ 1pu oMoy ucronHsiemoro ¢aitna ZETPanel.exe uz nqupexropuun C:\ZETLab\.

[Mpu 3anmycke nanenu ZETLab ee 3Ha4uok mosiBUTCS B 00JIaCTH YBEIOMIICHUI MTaHEH 33134
Windows (pucyHok 3.3) ¥ mpou30iiieT aBTOMaTHyecKas 3arpy3ka CUTHaJbHOIO Ipolieccopa Mmoj-
KJIFOYEHHOTO BHELIHETO MOAYJs, Mpou3BoAuMoro 3A0 "DneKTpoHHbIE TEXHOJIOTMH U METPOJIOrU-
yeckue cucteMbl". [Ipu 3TOM B HM)KHEM IIPABOM YTIIy KpaHa MOSIBIISETCS BCIUIBIBAIONIAsS MOJCKA3-
ka (pucyHok 3.4), mHPOpPMHUpPYIOIIas O TOM, YTO CHTHAJIBHBIA Mporeccop 3arpyxeH. JlanHas
BCIUTBIBAOIAS MOJICKa3Ka OyJeT MOSIBIATHCS MPH YCTaHOBKE NMPH3HAKa aBTOMATHYECKOH 3arpy3ku
CHUTHAJIBHOTO Tporieccopa B (aiine koudurypanuu ZETPanel.cfg manenn ZETLab. ®aiin koudpu-
rypaiuu ZETPanel.cfg nanenn ZETLab Gyzxer onvcan Huxe.
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[T TopFlan SPE 2005 »
JanyCTHTE ohozpeEaTent Internst Explorer Tatal Cormmander »

@) winRaR »
CETEEOE DKPYHEHHE

Tt

AETOZarpysKa 4
AAMMHHCTPHPOBAHHE 4
Mporpare Hrpel .4
KOMNAC 5,11 »
CTaHAAPTHEIE 3

3

TafnHua CMMECNOE

Ms0paHHoe

L}. Jr— N YTHAMTEI HP Scanjet
— [} Acrobat Distilsr 6.0
' HacTpofika 4 [ Adobe Acrobat 6.0 Professional
™ - % HP Precisionscan Pro 3.1
/J Hafth 3
g Internet Explorer
@- CrnpaBKa v Noaaepwea @ CQutlook Express

2B PCLing

Winco Online Games

3 Sindows Messenger

e MpowrpeiEaTens Windows Media

=] BenoaHMTe...

'I SaEepWeHHE ceaHca Bacunii, .,
(0 % A ANEHHEIA NOMOLLHHE

[
AdTech YeTparuTe 3
Qs (Y -orparia peaakTH

BRIEAHYMTE KOMNEHITER.

Pucynok 3.2

j(,i MaHene ynpaenenwa ZETLab x

CHIHANEHEI NPOWLECCOp 3arpyseH,

= HammiTe Npagoi KHOMKOM MBILLKM Ha MKOHKE MM Ha NaHETH
m JI gﬁ:_&“a@rﬁag 1 AanAa BbI3DBapMEHI'D.
Pucynok 3.3

Pucynok 3.4

3.3  VYmnpasiaenue naneapio ZETLab

VYupasienue nanensio ZETLab ocyiecTBiseTcst Ipy MOMOIIKA KOHTEKCTHOTO MEHIO (pUCY-
HOK 3.5), BBI3BIBAEMOT0 Ha)KaTHUEM IPABOM KJIABHIIN «MBIIIN» Ha CBOOOHOM OT KHOIOK MeCTe Ia-
nenu ZETLab wnu Ha e€ 3Ha4gok B 001actu yBepomitenuit manenu 3aaad OC Windows.

OTKPBITO OKOH: & 1-Hi 3KpaH:

MHOr 0k aHANEHEIR ocuHnnorpad
v DETOMATHUECKOE DasMELlEHME okoH  Chrl+A

. . HacToToMep - CHrHan3
v MHOrO3KpaHHE MHTepderc Zhrl-HM

S3aKpbITE ECE OTKPBITEIE OKHA
BonbTMETR NepeMeHHara ToKa - ChrHand

CEEPHYTE BCE OTKPBITEIE OKHE
BoneTHETP NEpEMEHHOMD ToKa - CHrHanl

PazEEpHY TE BCE OTEPBITEIE OKHA

CnpATaTe NaHek
BonbTHMETR NepeMeHHara ToKa - ChrHand

BonbTMETR NepeMeHHara ToKa - CHrHanz

COxpaHnTE NpaekT hrl+5

WIKONONOCHEIA CNekTp - CMrHanl

[{lgtaITI F1 W¥IKOMONOCHEIF CNeKTp - CurHanl

O NporpaMme, .,

Bblxoa Chrl+x

Pucynox 3.5

Jlnist BBIOJTHEHUS KaKOH-THOO0 KOMaH/Ibl KOHTEKCTHOT'O MEHIO HYXKHO Ha)KaTh JIEBOM KHOII-
KOHM «MBIIIN» Ha COOTBETCTBYIOIIYIO KOMaHAy 3TOro MeHo0. Takke MOXKHO IIepeMetIaThbCsi 10 MEHIO
C MOMOIIBIO KJIABUII KJIABHATYPBI CO CTPEIKAMH U BBIOMPATh HY)KHYIO KOMaHIy Ha)KaTHeM KIJIaBU-
mim <Enter>. HekoTopble U3 KOMaH]I MEHIO UMEIOT KJIABUIIN OBICTPOro 3amycka («ropsyue KiiaBH-
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mw»). B 9TOM ciydae HanmpoTHB Ha3BaHUsSI KOMaH/Ibl OTPAKAETCsl KOMOMHAIINS KIIABUII KIaBUATYPHI
JUIst OBICTPOTO 3aIlycka COOTBETCTBYIOIIEH KOMaHIbl MEHIO. 3HaK «t» B KOMOMHAIIMM KJIABHIII
03HAYaEeT, YTO JUIS BHIIOJHEHHUS KOMaHAbl HEOOXOIMMO HaXkaTh CHauyala 1-10 KiIaBUIy, a 3aTEM,
yIepKuBas ee, Haxarthb 2-10. Hanpumep, i Beixona u3 nanenu ZETLab Heo6xoaumo, yaep:xuBas
knapumry <Ctrl>, HaxxaTh Ha K1aBury <X> (B JATUHCKOM pacKiIaJKe KJIaBUATYPHI).

B packppiBIiemMcsi KOHTEKCTHOM MEHIO B MEPBOM CTpoke MEeHIO OTKPBITO 0KOH: XX 0T00-
pakaeTcsi 0011ee KOJIMYECTBO OTKPBITHIX OKOH (3aIlyIleHHbIX nporpamm). [Ipu HaBeneHun Kypcopa
«MBIIIN» HA 3Ty CTPOKY PACKPBIBAETCS MOJIMEHIO, B KOTOPOM IE€PEUYUCICHBI Ha3BAaHUS OTKPBITHIX
OKOH Iporpamm (3armymeHHsIx nporpamm). Eciin HeoOX0AMMO BBIBECTH Ha MEPEAHUN TUIAH OKHO
KaKoW-1100 OTKPBITOM MporpamMmbl, HaJlO0 MEPEeHTH B MOAMEHIO M B CIHCKE BBIOpPATh HYKHOE
HazBaHue. OKHO BBIOPAHHOW MPOTPaMMBbI CTAHOBHUTCS AKTHBHBIM U TIOMEIIACTCS Ha TEPETHUIN
aH. Ota GYHKIHS MMOJIE3HA MTPH BKIFOYCHHOM pekuMe MHOro3KkpaHHbIi uHTepdeiic.

3.3.1 ®@yuxkyua Aémomamuueckoe pameuienue OKOH

qDYHKIII/DI ABTOMaTH4ecKoe PasMEllICHUE OKOH IIpCAHa3zHadCHa I aBTOMAaTHUYCCKOI'O
pa3MCIICHUs OKOH 3aITyCKAaCMBbIX IMOJIb30BATCJICM IMPOrpaMM Ha SKPAHE MOHUTOPA.

B 3aBucHMOCTH OT KOJIMYESCTBA M THUIA 3alMyCKaCMbIX IMPOrpaMM HX OKHa pa3MCIIAIOTCA I10
BCEH ITOJIC3HOM IJI1o0maau 3KpaHa MOHHUTOPA.

Ipumeyanue: 1o IMOJE3HOHM IUIOMIANBIO MOJPA3yMEBACTCS MPSIMOYTOJibHAs 00JIaCTh, B
npezenax KOOpAWHAT KOTOPOH pa3MEIIatoTCsl OKHA IPOTrPaMM.

Cy1ecTByIOT 2 TUIIa OKOH IIPOrpaMM:

* aBTOMAaTMUYECKU MacluTabupyemble M0 BCEH MOJIE3HOM IIomaau (Hanpumep, IporpaMmbl
tuna MHOTOKaHaIBHBIH ocumiuiorpad, Y3KOMOIOCHBIH CIEKTPaIbHBIN aHAIN3);

* UMeIoIlMe MPUBS3KY K JIEBOMY BEpXHEMY Kparo 3KpaHa MOHUTOpa (HarpuMep, nporpam-
MBI TUIIa BosibT™MeTp nepemMeHHoro Toka, ['enepaTop curHanos).

Jlns BKIOYeHHs (yHKIMM ABTOMaTHYeCKOe pa3MellleHHe OKOH HEeoOXOIUMO B KOH-
TeKCTHOM MeHro nanenu ZETLab (pucynok 3.6) BeIOpaTh KOMaHIy ABTOMATHYECKOE pa3MEICHUE
okoH. [Tocne 3Toro MeH1o MCYe3HET U BKIFOUUTCS JaHHas QYHKIIHUS.

OTKPRITO OKOH: 1 4

v BETOMAaTHYUE E
TMHOM DAKPAHHEIN MHTEpdeRc Chrl4m

JaKpEITE BOE OTKPEITEIE OKHA
CBEPHYTE BCE OTKPBITHIE OKHE
PasBepHy TE BCE OTKPEITEIE OKHE

CMpATaTE NaHeNk

COXpaHKTE NpoeKT Chrl+5

MamMoLLE F1

O nporpamte, .

Beixoa Chrl+x

Pucynox 3.6

ITpu MOBTOPHOM OTOOpPaKEHNU KOHTEKCTHOTO MEHIO HAIPOTUB KOMaHbl ABTOMATHYECKOe
pa3MellleHHe OKOH OyJeT YCTaHOBJIEH (UIaXKOK, O3HAYAIOUIU, YTO JaHHAs (PYHKIMS BKIIIOUEHA.

Jlnst oTKiIroueHusT QyHKIMM HEOOXOIMMO TMOBTOPHO BBIOpAaTh KOMaHIy ABTOMATHYECKOE
pa3MellleHHe OKOH.
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[Ipu BbIKITIOUEHHON (YHKIMH ABTOMATHYeCKOe pa3dMellleHHe OKOH OKHAa 3aIyCKaeMBbIX
IporpaMM pacrojararoTcs B HeHTpe KpaHa. [losb30BaTens Mo cBOEMY YCMOTPEHHUIO MOXKET 3aja-
BaTh pa3Mephl U MOJI0KEHNUE OKOH Mporpamm Ha padoueMm ctone OC Windows.

BxuttoueHue niM BbIKIIOYEHUE QYHKLIMN ABTOMAaTHYeCKOe pa3MellleHHe OKOH IIPU aKTHB-
HoM manenn ZETLab takke BO3MOKHO HAKaTUEM KOMOMHAIMH «TOpsYnX KiaBuin <Ctrl> + <A>.

IlpuMeyaHue: ecliv MPU BKIIOUYCHHON (PYHKITMM ABTOMAaTH4YeCKOe pa3MenieHue OKOH He
MPOUCXOIUT JAOKHOTO Pa3MEIICHUs OKOH 3aIyCKaeMbIX MPOrpaMM Ha 3KpaHe MOHUTOPA, HE0OXO-
JUMO YBEJIMYUTh 3HAUEHHE OTBEYAIOIIEro 3a 3TO [apaMeTpa B TPETbel CTpoke Qaiiia KoHpurypa-
iuu nanenu ZETLab (moxpo6uee cm. nynkr 3.5 ®aiin kondurypanun nanesn ZETLab).

3.3.2 @yuxkuyus Muozoxpauuwtit unmepgeiic

Oyukis MHoro3xkpaHublii mHTepdeiic npenHasHadeHa 1 co3gaHus dpdexra ucmoib-
30BaHuA 110 4-X pabouyux SKpaHOB.

Jnia BrroueHus GyHkuuu MHOro3KpaHHblil uHTepdeiic He0oOX0IUMO B KOHTEKCTHOM Me-
Hiro nanenu ZETLab (pucynok 3.7) BeiOpaTh koMaH1y MHorodkpanHublii maTepgeiic. [Tocne sto-
0 MEHIO HCYE3HET M BKJIIOYMTCA JaHHas (YHKIHs, a HA TMAaHEIU MOSBHUTHCS MUKTOrpaMMma ,
O3Havaromas, 470 MHOro3KpaHHbIi HHTEP(EIC BKIIOYCH.

[Ipu moBTOpHOM 0TOOPAKEHUH KOHTEKCTHOTO MEHIO HAPOTUB KOMaH/ bl MHOIr03KpaHHbIH
uHTepeiic Oyaer yctaHOBICH (HIaKOK, 03HAYAIOIIHIA, YTO JaHHAsK (YHKINS BKIIOYCHA.

g oTkimoueHus QYHKIIMU HE0OX0IMMO TTOBTOPHO Ha)XkaTh Ha KOMaHAy MHOro3KpaHHbIH
uHTepeiic.

[Tpu BxmroueHHo# QpyHkuuu MHOro3kpanHblii mHTep(eiic cieBa or kHOnku Bbixox Ha
nanenu ZETLab otoOpakarorcsi 4 KHONKH ¢ UPPOBBIMU MHUKTOrpaMMaMu «1y...«4», 0003Haua-
IOIUMH HOMepa dKpaHoB (pucyHok 3.7). Ilpu mepBom BKItOUEHUH (DYHKIUU LBET MUKTOIPaMM
KpacHbIi, KHOIKA IEPBOro sKpaHa Hakata. HaxkaTas kHONKa 03Ha4aeT, 4YTO OJHOMMEHHBII 3KpaH
AKTHUBHBIN U BCE 3aIlyCKaeMbI€ ITPOrPaMMBbI OYAYT €ro MPUHAAIEHKHOCTHIO.

Bb160p pyrux sKpaHOB OCYIIECTBISIETCS Ha)KaTUEM Ha KHOIIKY C COOTBETCTBYIOLIEH Hu-
pOH, IpH 3TOM BBIOPAHHBIHM SKpaH CTAHOBUTCS aKTHBHBIM, a 3aIlyLLIEHHbIE B 3TOM 3KpaHe OKHa Mpo-
rpaMM BBIBOJATCS Ha MEPEAHUI MJI1aH MOBEPX MPOrpaMM, 3alyLIEHHBIX B IPYTrUX SKpaHaXx.

EETFIEEES

-

OTEpRITO oroH! 1

v AETOMATHUECKDE PAZMELLEHHE OKOH  Chrl+A

v [MHOM03KPAHHBIA HHTEphERC Chrl+M

3aKPEITE B8 OTKPEITEIE OKHE
CEEpHYTE B8 OTKPEITEIE OKHA
PasEBEpHyTE BCE OTKPEITEIE OKHA

CAPATATE NaHENE

COXPEHMTE NPOSKT Chrl+5

MoMowe F1
0 nporparme, .,

Bbixod Chrl+x

Pucynox 3.7

Knonka BbIOOpa 3KpaHa KpacHOTO IIBETa 03HAYAET, YTO B OJJHOMMEHHOM 3KpaHe He 3aIlyllle-
Ha HU oJiHa nporpaMmMa. KHoOIIKa 3€J1€H0ro 1BeTa 03Ha4yaeT, YTO B OJJHOMMEHHOM JKpaHE 3allylleHa
XOTs1 OBI OJTHA TIpOTpamMMa.

[Tpu BeIKIIOYeHHH (GYHKUIUMU MHOro3KpaHHblii mHTepdeiic Bce OKHA 3aNyLICHHBIX MPO-
IrPaMM BCEX 3KPAaHOB CTAHOBSATCS MPUHAIEKHOCTHIO OJHOTO 3KpaHAa.

Bxuttouenne unm BelkitoueHne GpyHKIMN MHOro3KkpaHHblii HHTepgeiic Mpu akTUBHOMN Ma-
Henn ZETLab takxke BO3MOXKHO Ha)KaTueM KOMOUHAINH «ropsunx KiaBuimn <Ctrl> + <M>,
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3.3.3  Vnpasnenue okHamu 3anyu,eHHbIX RPOZPAMM

Jlyis ynpaBiieHHsT OKHAMH 3alylIIEHHBIX MPOrPaMM MPETYCMOTPEHBI CIEAYIONMNE KOMaHIbI
KOHTEKCTHOTo MeHto nanenu ZETLab:

3aKkpbITh BCe OTKPBIThIE OKHA — [Ipe/IHa3HAaueHa IS 3aKPhITHSI OKOH BCEX MPOrpamm, 3a-
nymieHHbIX yepe3 nmaHenb ZETLab. Komanna 3akpbITh Bee OTKPBITBIE OKHA OyIET HEOCTYIHA,
eciu uepes nanens ZETLab e 3amymiena xots Obl 01HA IpOrpamMma.

CBepHYTH BCe OTKPbIThIe OKHA — MIPEeIHA3HAUCHA I CBEPThIBAHMS (MUHUMH3AINHN) BCEX
porpamm, 3amymieHHbIX Yepe3 nanens ZETLab. Komanga CBepHyTh Bee OTKPBIThIE OKHA OyeT
HEJIOCTYIIHA, ey yepe3 nanenb ZETLab He 3amyiena xots Obl 0/1HA porpamma.

Pa3BepHyTH BCe OTKPBIThIe OKHA — IIPEIHA3HAYCHA JJIs Pa3BEPTHIBAHUS BCEX paHee CBEp-
HYTBIX (MUHHMH3HPOBAHHBIX) IIPOrpaMM, 3allylIcHHBIX Yepe3 maneiab ZETLab. IIpu pa3seproiBa-
HUU OKHA BBIBOJSITCS HA MEPEIHUN TUIaH B MOPSAIKE UX 3aIyCKa U B MOPSIKE MPUHAICKHOCTH K
HOMEPY 2KpaHa (Ipu BKIOUYCHHOM pekuMe MHorodkpanHblii mHTepdeiic). Takxe BoccTaHABIH-
BaeTcs MOJIOKEHUE U pa3mep okoH. Komania Pa3BepHyTh Bce OTKPBIThbIE OKHA Oy/ieT HEIOCTYII-
Ha, eCJIM HE 3aIylieHa XoTs Obl 0/JHa porpammMa uepe3 nanens ZETLab.

3.3.4 Onepayuu c nanenvio ZETLab

Jlns ynpasjieHus paboToH M mojiokeHneM camoii nanenun ZETLab mpexycmorpens! cieny-
IOIIE KOMaH]Ibl KOHTEKCTHOTO MEHIO:

CnpsiTaTs naHejb — Npe/HA3HAYCHA JUIS CKPBITUS OKHA maHenu ZETLab ¢ sxpana MoHu-
topa. [Ipu ckpbIToii nanenu e€ 3Ha4oK B 0bnacTu yBeaomieHuit nanenu 3agad OC Windows numeer
BHUJ] KaK MMOKa3aHo Ha pucyHke 3.9.

Upumedanyst:

1. Komanna merio CnpsiTaTh NaHeJdb HEJIOCTYITHA, €CJIM MaHENb yXK€ CIpsATaHa C dKpaHa
MOHHTODA;

2. Ilpu cKpbITHH TIAaHEH C YKpaHa MOHHTOpPA 00JIaCTh dKpaHa, 3aHUMaeMasl MMaHelblo, CTa-
HOBUTCS JOCTYITHOM NIl pa3MEUIeHHs B HEH OKOH 3amylIEHHBIX MporpamMm (TPOUCXOIUT mepepas-
MEIIEHUE OKOH MPH BKIFOYEHHON QYHKIIMM ABTOMAaTUUYECKOE pa3MeIeHne OKOH ).

Taxxe MOXxHO cripsTath (yOpaTh ¢ pabodero crtoja) maneiar ZETLab nBoitHbIM HaxaTHem
JIEBOM KJIaBHILEH «MBIIIH» 0 €€ 3HaUKy (pucyHOK 3.8) B oOnactu yBenomeHui nanenu 3agad OC
Windows.

BN 3 5l e D o B e
Pucynok 3.8 Pucynok 3.9

Oto0pa3uTh NaHeJb — peJHa3HAuUEHA Il BOCCTAHOBJIEHUS (OTOOpaKeHUs) CKPBITON pa-
Hee nanenu ZETLab na skpane monutopa. [Ipu oToOpakennoii manenun ZETLab na monutope ee

3HAa4YOK B oOsiacTu yBepomiieHuil manenu 3anau OC Windows nMeeT BU Kak MOKa3aHO Ha PUCYHKE
3.8.

HUpumedanus:

1. Komanna menio OTo0pa3suTh naHeab HEJIOCTYITHA, €CJIM TaHENb YK€ OTOOpa)keHa Ha
IKpaHe MOHUTOPA;

2. Ilpu oToOpa)keHUU MaHeNIM ¢ dKpaHa MOHUTOpa 00JacTh dKpaHa, 3aHUMaeMasi MaHelblo,
CTaHOBUTCS HEIOCTYITHOM ISl pa3MEIICHUs] B HEW OKOH 3aITyIeHHBIX MPOorpamMM (TIPOUCXOANT Tie-
pepa3MelieHre OKOH MPH BKJIFOUSHHOW QYHKIIMH ABTOMATHYECKOE pa3MelleHne OKOH).

Taxxe MoxxHO 0TOOpa3uTh nanens ZETLab na pabouem crone ABOMHBIM Ha)KaTHEM JIEBOU
KJIaBHUIIEH «MbIIM» 10 e€ 3Hauky (pucyHok 3.9) B obnmactum yBemomuieHuit manemu 3amau OC
Windows.

3-5



[Tanens ynpasnenus nporpammamu ZETLab ZETLab

3.3.5 Coxpanenue u 3azpy3ka npoeKkmos

Coxpanenue npoekroB ZETLab u mocnenyromnyto ux 3arpy3Ky yA0OHO UCIIOJIB30BATh MPH
0O0JIBIIOM KOJUYECTBE 3aMyIIEHHBIX MPOrpaMM U HACTPOMKE 3TUX MPOTPaMM, a TaKkKe MPH KaxKIo-
JTHEBHBIX OJHOTHIHBIX H3MepeHusx. OIuH pa3, 3amyCTUB BCE HEOOXOAWMBIE IMPOrPaMMBI U
HACTPOUB UX JOJLKHBIM 00pa3oM, coxpansercs npoekt ZETLab. B gansHeiimem mpocto goctatod-
HO 3arpy3uTh COXPAHECHHBIN paHee MPOSKT U BCE MPOTPaMMbI, KOTOpPbIe ObUTH 3amyIIeHBI U HACTPO-
€HBI Iepe] coxpanenueM npoekra ZETLab, Oyayr 3amyiieHHbl ¢ TAKUMHE K€ HACTPOMKAMH U pac-
MOJIOKEHHEM Ha SKpaHe (9KpaHax), Kak 1 B MOMEHT COXPaHEHHsI 3TOTO IPOEKTA.

[Ipu coxpaneHuM MpoeKTa BCE 3aMyIlEHHbIE MTPOrPaMMbl, UX HACTPOUKHU U MapaMeTphl Co-
XpaHstoTess B (aiin ¢ pacmmpenueM *.zpr. MOXXKHO 3amucaTh HECKOJIBKO Pa3IMYHBIX MPOEKTOB
ZETLab B pasmuunsie ¢aiel. [Tpoektsr ZETLab coxpansiorcss Kak B OJHO’KPAHHOM, TaK H B
MHOTO3KPaHHOM pEXHMaXx.

JIst coxpaHeHHsI MPOEKTa HEOOX0IMMO B KOHTEKCTHOM MeHIo (pucyHok 3.10) BeIOpaTh KO-
maHia COXpaHUTh MPOEKT, MOCIE Yero OTKpoeTcs OkHO COXpaHHMTh MPOeKT... (pucyHok 3.11).
Bb3Bath quanoroBoe okHo COXpaHMTh MPOEKT..., IpU akTHBHOM manenu ZETLab Taxke MOXHO
1o coveranuto kinasuin — <Ctrl> + <S>, B okrne CoXpaHUTBh MPOEKT... HCOOXOAUMO BBECTU MMs
npoekTa (ums Qaiina) u HaxaTh KHONKY COXpaHMTh, MOCJE Yero MpoeKT OyAeT COXpaHEeH B yKa-
3aHHYI0 aupekToputo. [lo ymomuanuio ums daiina nmpoekra Project 01.zpr. JlupexTopust mo ymo-
yannto — C:\ZetLab\config\. ITonk30BaTens MOKET caM Ha3HAYaTh JUPEKTOPHIO JUIS COXPAHCHHS
IPOCKTOB, HO MPH KaKJ0M HOBOM coxpaHeHuu rpoekta ZETLab Oyxer npemiokena s coxpaHe-
HUS JUPEKTOPUS MO0 YMOTYAHHUIO.

CoXpaHMTh NPOeKT...

Hanka: | ) config j Ef( B~
OTEPEITO OKOH: 1 4 N
v AETOMATMHECKOE DasMelleHHe okoH  Chrl+A H\—“'ﬁ
v MHOrO3KpaHHEI MHTepdeAc Zhrl-HM noiﬁr?aﬁeﬂil
S3aKpbITE BCE OTKPRITEIE OKHE 75.
CEEPHYTE BCE OTKPBITEIE OKHA
PaseepHy T BLE OTKPLITEIE OKHA PEEB D E
CnpATaTe NaHek _/_/
o gokyreHTEl
COxpaHHTE poekT
-
9!"
Morowe F1 toid KomMnboTep
O NpOrpaMme. .,
Eblx0a Chrl+ ‘.}
-
CeTesoe Hra daiina |ZETF'roiec:t_D'I| j Coxpatume |
PI/ICyHOK 3.10 O PYHKEHHE
Tun deafin: | Mpoekr ZETLab [*.zpr) j OrraeHa

Pucynok 3.11

IIpu BIOOpPE B KOHTEKCTHOM MeHIO (pucyHok 3.12) komaH bl 3arpy3uTh NPOEKT OTKPHIBA-
eTCsl IMAJIOrOBOE OKHO 3arpy3uTh MPoeKT... (prucyHok 3.13).

Be3Bare nuanoroBoe okHO 3arpy3uTh MPOEKT..., IpH akTHBHOM nanenn ZETLab, Taxke
BO3MOYKHO IO COYeTaHHi0 ropsunx kiasum — <Ctrl> + <O>. B 3ToM 0KHEe HEOOXOIMMO BHIOPATH
ums (aitna coxpaneHHoro panee npoekt ZETLab u Haxkats kHonky OTKpBITH. [Tocine HaxaTus Ha
KHOTIKY OTKPBITH OyJeT 3arpykeH MPOEKT W BCE TPOTPaMMBI, KOTOpbIE OBUIM 3aIlylIeHBl U
HACTPOEHBI NIEpe/l COXpaHEHUEM MIPOEKTa, OyIyT 3almyIIeHbl, pa3MeLeHbl 1 HACTPOEHBI, TaK KaK 3TO
OBLIO C/IeaHO TPH COXPAHEHUH MTPOCKTA.

Ecnu no 3arpy3ku npoekra ZETLab Obutn 3amynieHsl Kakue-1u00 MporpaMMbl, TO OHH 3a-
BEpIIIaT CBOIO PadOTy M 3arpy3sITCs MPOrpaMMBbI U3 TIPOEKTA.
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OTKPEITO okoH: 0

v ABTOMATHHECKOE PasMEWEHHE OKoH  ChrlH-a
v MHOMO3KPEHHEIR MHTEpdEHC Chrl+M

CNpATaTE NaHeENs

ChrlH-C

MTE NPOSET

Momow e F1
O Nparpamme. ..

Belxoa, Chrl+x

Pucynox 3.12

3arpyaHib NpPoexT. ..

[Manens ynpasnenus nporpammamu ZETLab

Nanka: | ) config

- - ®EeE-

[F4 zETProject_01.zpr

6

HenzeHmHe
AOEYMEHTEI

|

Padoui cTon

\$

ko ok yrEHTE!

=
[]
=
Z ()
Zk&;
3
o
g
]
=]

2
Certesoe Mra paiina: ||
OKPYHEHME
Tun haiinos:

| Mpoekr ZETLab [*.zpr)

j Otepems |
j OTreHa

Pucynok 3.13

3.3.6 Ionyuenue cnpasounou ungpopmayuu o naneau ZETLab

B nr06oii MoMeHT paboThl ¢ naHenbio ZETLab MokHO BOCIONIB30BaThCS CIIPABOYHON HH-
dopmarueit o manenu. [l 3Toro HEOOXOAMMO B KOHTEKCTHOM MEHIO BbIOpaTh koMauay Ilomosb.
[Ipu 3TOM Ha ’KpaHEe MOHHTOpPA MOSBUTCS HOBOE OKHO (pUCYHOK 3.14), conepikaliee CIpaBOYHYIO
uH(OpPMAIIMIO O TOJIb30BATEILCKOM HHTepdelice, ynpaBieHHI0 W HacTpoiikax manenu ZETLab.
Jis moydeHust cripaBOYHON MHGOPMAIMKA MOXKHO TaKXKE€ BOCIIOIB30BATHCS HAKATUEM KIIABUIIH
<F1> xnaBuarypsl nipu akTuBHOU naHean ZETLab.

Jlnst monmy4yenus: nHGOpMaNKU O TIPOU3BOAUTENC, BEPCHH U J1aTe co3nanus nanean ZETLab,
HE00X0/IMMO B KOHTEKCTHOM MEHIO BbIOpaTh KomaHay O mporpamme.... Ilpu 3Tom nosButcs co-
OTBETCTBYIOIIEE OKHO (pucyHok 3.15).

E? Manesb ynpaeneua ZETLab - Cnpaeka

5

CrpETE

g B
Mevare

MapateTpel

B=lEs

CoagepstaHue l |'|g|,135|

@ FEANYCK W BBIXOJ W3 M0 Ras
=1 (£ ¥npaeneHue naHenein IETLab

El PYHELMA "AE TOMSTHHECKOE Pas
@ OYHELMA "MHOMOSKPAHHEIR MHTE
@ OKHE 38y WEHHEL M ani
@ Onepaupi © naHensn ZETLak
@ Cnpa e oYHa A MHbOpMaLMA O Nar
@ COXPEHEHWE W SAMDYIKES MPOEKT

@ dain koHdm rypau naHens FETLat

@ CrpaBks W TEXHWHECKSA MO EHE

O nporpaMmMe

YNpaeneHue

M 3anyck  Mporparm

ZETLab ocyWecTBNASTCA NP NOMOLM
NaHenw yIpaeneHna NPOrPaMMaENK
ZETLab.

[ [ Wismperne Drutpanere Tenstgaroon

FucyHok 1

MaHenk yNpaeneHra Nporpakmani
ZETLab (panee — naHene ZETLab)
npefcTaenAeT  cobold  ropMIoHTaNEHYH
naHent (pucyHok 1), pacnonararwyoca
nocne 2amycka B BepxHed JYacTW akpaHa. B
neeod 4actw nadeny ZETLab HaxoaATcH
KHOMKKM MEHI TRYNN Nporpamid M ciysHebHele
MMKTOMPaMMel. B Npaeod YacTy HaxoadaTcA
KHOMka BbIXoA, MW, NpM  BEMKYESHHOM

pexMe MHOMO3KpaHHbIA UHTeptherdc, —
< y

s

Pucynok 3.14
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- ZETPanel Vergion 3.4
A Build date: 22-5-2007
&= Conyright (o] 2007

340 "I NerTROHHEIE TEXHONOM MM M METPONOMHMYECKME CHCTeMEl - ZAT"
Ten.: (495] 744-81-60, 130-94-29  FParc: [495] 744-81-60

Wi Zetmis. I info@zetnns.

Pucynox 3.15

3.4 Bbixoa u3 manesau ZETLab

Beixoq u3 manenun ZETLab ocymiectiseTcs HakaTieM KHONKHA BbIX0X B MpaBoii YacTh
narenn ZETLab. [Ipu 3ToM HpoOMCXOAUT 3aKphITHE BCEX MPOrpaMM, 3alyIICHHBIX Yepe3 MaHeb
ZETLab. Takxe MoxHO BbliiTh u3 naHead ZETLab u 3akpeiTh BCe 3amylneHHbIe IPOrPaMMbI, BbI-
3BaB KOHTEKCTHOE MEHIO Ha)XaTHEM MPaBOW KIIABUIIECH «MBIIIN» HA CBOOOTHOE OT KHOIOK MECTO
nanenun ZETLab mim HaxkaTHeM IpaBoil KiIaBUIIEH «MBIIIM» Ha 3Ha4oK nanean ZETLab B o6mna-
ctu yBenomieHuii nanenu 3anad OC Windows u BeIOpaTs koManay Beixon.

3.5  ®aiix koupurypanuu nanesu ZETLab

®aiin koudurypamuu ZETPanel.cfg nanenn ZETLab ciaykuT i HACTPOMKH BHEIIHETO
BUJa CaMOH IaHEeNH, BPEMEHH OKMJAHUs 3aIlyCKa MPOTpPaMM M YCIOBHUU 3arpy3KH CHUTHAJIBHOTO
npoleccopa yCTpOUCTB.

Jlnst uamenenust kongurypanun nanenu ZETLab Heo6xoaumo B 11000M TEKCTOBOM peliak-
Tope oTkpbiTh Qaiin ZETPanel.cfg uz mupexropun C:\ZETLab\config. B TekcroBom pemakrope
orobpasutcs coaepkanue daiina ZETPanel.cfg (pucynok 3.16).

[lepBast crpoka daiina conep Ut o0muii KOMMeHTapuii K (ainy koHpurypamnuu. Bropas u
HOCJEYIONNE CTPOKU COJIepKaT HEMOCPEICTBEHHO TapaMeTp U — 4epe3 pa3/ieuTeNlb — KOMMEHTa-
puii kK mapameTpy. Paznenurenem Mexny nmapaMeTpaMu ¥ KOMMEHTAPHSIMU SBIISIETCS TIPOOEIT.

Bo BTOpO#l cTpoke ycraHaBiuBaeTcs napaMmeTp i (GyHKIMH MHOr03KpaHHBIH MHTEp-
(eiic. «0» — dyHKUMS BBIKIIOUEHA; «1» — BKIIIOUEHa; Jro0as npyras mudpa, ormuyHas oT «0» u
«1», ycranaBnuBaeT (yHKIMIO MHOro3kpanublii mHTepdeiic He nocrynHoi. Ha pucynke 3.17
IIOKa3aHO KOHTEKCTHOE MEHIO C OTCYTCTBYIOIIEW CTPOKOM KOMaHIbl BbI30Ba pexuma MHOro-
IKpaHHbIii MHTepdeiic, 3T0 o3HayaeT, yTo B (aiine ZETPanel.cfg B cTpoke ycTaHOBOK MHOTO-
9KPaHHOTO WHTep(eiica yCTaHOBIEHO YACIOBOE 3HAYCHUE, OTIUIHOE OT «O» 1 «1».

Maiin  Opaeka Mouck  Koawpoekk HacTpodkw  Crpaeka

DAAN KOHPWMMYPaLKKM NaHen ynpasneHKMa ZETLah. PazfenwTent NapaMeTpa WM KOMMEHTapwAa - npoben.
1 MHOMO3KPAHHBA WMHTepdpeRc: O - BBEA., 1 - BKA., HE 0 W HE 1 - PEKKM HefOCTyNEeH.

0 WABHTKMPMKATOR A3bKa: < 500 - pyCoKWA, »== 500 - aHrAMACKKA.

2000 BpemA OXMOAHWMA Hadana MNpouscca FanyckaeMol Nporpasdel, MC. JofxHo BeTe He Medes 1000.
1 Jarpy#®aTe WM HET CWMIHAMNEHHA NPOLEcCOp MNpW 2arpy3Ke MaHend.

1:1 BcTagka Windows-1251 (ANSI)

Pucynok 3.16
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ZETLab [Manens ynpasnenus nporpammamu ZETLab

OTKpRITO OKOH: O

v ABTOMATHMUECKOE DAsHMELLEHHE oKoH  ChrlH+A

CApATATE NaHenks

3arpysHTe NPOEKT Chrl+0

MomMowE F1
O NpOrpaMme. .,

Brixog, Chrl+,

Pucynox 3.17

B Tpetbeili cTpoke ycTaHaBIMBaeTCs Mmapamerp: Jto0oe YrcioBoe 3HaueHue Menbinee 500 —
unrepdeiic nanenun ZETLab Oymer pycckos3bIUHBIM; 000 YHCIOBOE 3HAYCHUE PABHOC WIIU
6oubiiiee 500 — untepdeiic manean ZETLab Gyaer aHTIOA3bIYHBIM.

B yerBepTOil CTpOKE YCTaHABIMBAECTCS YHMCIOBOM MapameTp, KOTOPbIA OTBEYAET 3a BPEMs
3arpy3kd nporpamMm u3 manenu ZETLab. JlaHHbI mapaMeTp HCIOJb3YeTCs, B OCHOBHOM, IpPH
BKITIOYCHHOW (QYHKIIMK ABTOMATHYecKoe pa3MelieHue okoH. [Tapamerp 3amaercs B MuiIIuce-
KyHAax (Mc) u He noibkeH ObiTh MeHbine 1000 mc. YBenuuuBaTh 3HAUYEHHE JAHHOTO IMapamerpa
HEO0XO0/IMMO, €CIIM MPU BKIFOYCHHON (PYHKIIMH ABTOMAaTHYeCKOe pa3MellleHHe OKOH HE MPOHC-
XOJIUT JIOJDKHOTO aBTOMATHYECKOT0 Pa3MEIIeHHUs MIPH 3aIlyCKe PorpaMm

B msaToii cTpoke ycTaHaBIMBAETCs IapaMeTp, OTBEYAIOIINK 3a 3arpy3Ky CHTHAJIbHOTO IIPO-
1ieccopa MoAKIFOUEHHBIX YCTPOUCTB TpH 3arpyske nanean ZETLab: «0» — He 3arpyxarh CHUrHab-
HBIA Tporieccop; «1» — 3arpyxarb CUTHaIbHBIN npoueccop. [Ipu ycranoBnennom mapamerpe «0»
BO BpeMmst 3amycka nanenu ZETLab Oyner mosiBisAThCs BCIUIBIBAOIIEE COOOIICHUE, TTOKA3aHHOE Ha
pucynke 3.18, a mpu «1» — kak Ha pucynke 3.19.

er MNaHens ynpasnenwa ZETLab A1) Nanent ynpaenenva ZETLab

CHMHANEHEIA NPOWECCOP 3arpy¥eH,
HammiTe NPasoi KHOMKOMA MEILLKM HA MKOHKE MM HE NaHENK
ANA BBI30BE MEHHD,

HammmTe npasoﬁ KHOMKOA MEILLM HE HEOHIE MM HA NaHENK
ANA BelZ0E3 MEHHD,

B Aucnetus...

Pucynok 3.18 Pucynoxk 3.19

[Tepen n3menenuem nmapamerpoB B (aitie ZETPanel.cfg Heo6xoauMo cHauana 3aKpbITh Ma-
Henp ZETLab, ecnu ona 6bina 3anymiena. [lepen 3akpeituem daiina ZETPanel.cfg, mocie BHeceHust
W3MEHEHUH, He0OX0AMMO COXPAaHUTH ATOT (paitin. Kak mpaBuiio, BO Bcex TEKCTOBBIX PEIAKTOpPAX CO-
XpaHeHHEe IPOU3BOUTCA yepe3 MeHIo Daiii koman 101 COXpaHUTh.
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ZETLab HacTtpolika napaMeTpoB aHAaJIOTOBBIX BXOAOB U BBIXOJIOB

4 Hacrtpoiika napamMeTpoB aHAJOTOBBIX BX0/I0B H BbIX010B

4.1 Ha3HayeHHe MPOrPaMMbl

[IporpamMma npeaHasHaueHa Jig HACTPOMKH MapaMEeTPOB M3MEPUTENbHBIX KaHAJIOB aHAJU-
3aTopa CIeKTpa.
OcHoBHbIe ¢yHKIUH TTporpammbl HacTpoitku AL u LIAIT:

+* BxutoueHue/BeikiroueHue KananoB moayneit AL u LAIT;
* YcraHoBKa 4acToThl auckperusannu moayieit AL u LAII,

+* VYcraHoBka ko3¢ (uIeHTa yCuiIeHUus U Kod(pHUIHMEHTa MPeIBapUTEIbHOTO YCUIUTEISA
JUIsL Kakaoro kanana moayist AL

* YcTaHoBKa BO3MOKHOCTH 3amycka moxayJsier ALl u [IAIT ot BHemHel onopHO# YacTo-
THI,

* YcraHoBka koddduimenTa 3atyxanus artreHroaTopa Moayis LIATL.

4.2  Onucanue mporpamMmbl

[Iporpamma Hacrtpoiika napamerpos AL u ILAII 3amyckaercs u3 MeHio CepBHCHBIE
(pucynok 4.1) manenu ZETLab Beibopom xomanas Hacrpoiika mapamerpoB ALIII u LHAIIL. Ha
9KpaHe MOHHUTOpa oToOpaszutcs pabouee okHO mporpammbl Hactpoiika mapamerpoB AL u
LAII (pucyHok 4.2).

CepeucHbie

FM’E 3arpyaka CUrHaneHoro Npoueccopa
@ Hactpoiika napamerpos ALM u LLAMN
ﬁ PeaakTupoBaHWe ¢aiinos NapamMeTpos
E HacTporika IP-agpecos ycrpoiicts
E_Ej MoaknoyeHue yerpolicts no Ethernet
u Moaknioyerue yerporicte no BlueT ooth
[""E"j Uuspposoi se0a/EbiE00
[t}

D)

)

4| Hactpoiika BxonHoro auanasoHa
=) BpemaZET-cepsepa

38 Npocayumearie kananos

@ ZETMessenger

?@ ‘Zanr

Pucynok 4.1

Jst kaxxnoro ycrporictBa ALIIT-IIAIT — cBos Bkiianka, B Ha3BaHUHM KOTOpPO# OyneT oToOpa-
JKEHO Ha3BaHUE YCTPOICTBA U €ro 3aBOJACKON HoMep. KonnuecTBo BKIIAJOK ONpenenseTcs Koinye-
CTBOM IOJIKJTFOYEHHBIX YCTPOMCTB.

IIpu nmoakitoueHHBIX HecKonbKuxX ycrpoicTs napamerpbl AT u IAII xaxnoro ycrpoii-
CTBa HACTpauBarOTCs B CBOeW BKiaake. llepexon Mexay BKIagKaMH OCYIIECTBIISETCS HAaKaTHEM
JIeBOM KHOIKH «MBIIIN» Ha BKJIAAKY, B KOTOpOil HeoOxoqumo HacTpouTs napamerpsl AL u LATT
TOT'O WJIM HTHOTO YCTPOWCTBA.

Ecnu moJkio4eHo HECKOIBKO YCTPOWCTB K OJJTHOMY KOMITBIOTEPY, TO HACTPOUKH OyIyT CO-
XPaHATbCA JUISl KQXKI0TO yCTpOWCTBAa MHAUBUAYalbHO. [IporpaMMHoe obecnieueHue OyIeT CUUTHI-
BaTh 3aBOJICKOM HOMEDP MOJKIIIOUEHHOI'0 YCTPOUCTBA, U, €CJIM 3TO YCTPOUCTBO paHEE y)Ke HACTpau-
BaJIoCh, OyIeT OTKPBIBATh HACTPOIKHU JJI1 KOHKPETHOT'O YCTPOUCTBA.

[Tpy noAKITIOUEHHBIX HECKOIBKUX aHAJIM3aTOPax CHEKTpa K KOMIIBIOTEPY yI0OHO BOCIIOJb-
30BaThCsl KHONKOW BhigeauTs ycrpoiicTBo. [lociie Haxkatrs Ha KHONKY BbIAeauTh yCTPOHCTBO
Ha MepeJHel maHeau YCTPOWCTBa, 3aBOACKONM HOMEpP KOTOPOIro OTOOpa)KeH Ha BKIJIAJKE B KOTOPOU
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HacTtpoiika napamMeTpoB aHAJIOTOBBIX BXOAOB U BBIXOJI0B ZETLab

Obl1a Ha)KaTa 9Ta KHOMKA, MHIUKATOPHI BKIIOUEHUS KaHAJIOB (CBETOAMOIBI) OYAyT MOCIEI0BATEb-
HO 3aXHUTaThCsi M TacHyTh. TakuMm 0O0pa3oM, MECTOMOJIOKEHUE BBIICICHHOIO YCTPOMCTBA JIETKO
OIPECIUTh B U3MEPHUTEIBLHOM CHCTEME 110 MUTAIOIIUM CBETOIUOIAM.

K1 Hactponka napameTpos AL u LIAT]

AUMN-LAM 16716 USE Nea22L AT7U8 N=250 |2

-AUIM aHanuzaropa A17U8

Yacrora
AucKpeTuaaumu, My

j: 2500000 «

Homep kaHana KoagduumeHt
YCUAEHUA

= LR :ﬂ: 1000 |

- KaHank

v 1 V2 173 v4 v5 ¥E [ 7 [v8

-LLAMN aHanusaTopa 41718
Yacrora Koa dduuneHt
AUCKDETUZAUMM, Fu S3ATY<aHUA
10000000 ~| | 033609

Braenute ycTpoicTeo |

Pucynok 4.2

4.2.1 Hacmpoiika napamempos anaio2o6uix 6x0008

B pamke AIIT ananu3zatopa A17U8 pacnionaraiorcs u3MeHsieMble apaMeTphbl aHAIOTOBBIX
BxoJ10B (ALI).

YacToTa AMCKPETH3alMH — BBIOOP YaCTOTHI TUCKpETH3auuH B repuax. OOBIYHO aHAIOro-
BBII CUTHAJ HETIPEPBHIBEH BO BPEMEHHU U €r0 HeOOXOAMMO OIU(ppOBaTh, T.€. MPeodpa3oBaTh B MOTOK
YHUCIIEHHBIX BennunH. HeoO0xoauMo 3a1aThk 4acToTy, ¢ KOTOPOi BEIOMpAeTCsl 3HAYSHUE aHAJIOTOBOTO
CUTHaJIa U TpeoOpasyercs B mudpoBoe. YacTora TUCKpPETH3AalUU BBIOMpAETCs I BCEX KaHAIOB
OJTHOTO YCTpPOWCTBa OAHOBpeMeHHO. CyMMapHasi 4acToTa TUCKPETHU3AlUH 110 BCEM BKIIIOYEHHBIM
KaHayam omnpeensercs mo gopmyne: fg = freQmax x/ u/N, rae N — o01iee KOJTHYECTBO BKIFOUCHHBIX
KaHaJoB, fréQmax - MakCMMaibHas Y4acTOTa IUCKPETH3alWU. 3HAUCHHE YaCTOTHl JHCKPETU3AIHH
MOYKHO U3MEHSTh HECKOJIBKUMH CIIOCOOaMMU: BHIOPATh M3 PACKPBIBAIOIIETOCS CIUCKA HYXHYIO Ya-

CTOTY AMCKPECTU3allHU, HAXaB JIEBOM KJIaBUIIIEH «MBIIIINY Ha KHOIIKY PACKpPbLITHUA CIIMCKa 1,

Ha)XKaB JICBOM KJIABUINEH «MEIIIHN» Ha TOJIE CITMCKA YMCHbIIATh WJIM YBCIIMYHUBATH 3HAYCHUC ITPU
IMMOMOIIH KHOIIOK KJIAaBUATYPBI CO CTPCIIKAMU BBer u BHI/I3; Ha)XaTHEM JICBOM KJIAaBUIIIECH «MBIIITHY

Ha KHOIIKM BbIOOpA M3 CIIHCKa .

Homep kanasia — BbIOOp HOMepa KaHajia, 0 KOTOPOMY ITPOU3BOJUTECS HacTpoiika. Homep
KaHajla MO’KHO BBIOMPATh HECKOJBKHUMU CIIOCOOAMU: BBIOPATh U3 PACKPHIBAIOLIETOCS CIHUCKA HYX-
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ZETLab HacTtpolika napaMeTpoB aHAaJIOTOBBIX BXOAOB U BBIXOJIOB

HBII KaHaj, HA’KaB JICBOM KIIABUILIEH «MBIIIN» HA KHOIKY PACKPBITUS CIIUCKA =l ; maxas neBoit
KJIABMILIEH «MBIIIW» Ha I10JI€ CIIMCKAa YMEHBIIATh WIHA YBEJIIMYMBATH HOMEDP IIPU IIOMOIIM KHOIIOK
KJIaBUATYyphl €O cTpesikamu BBepx n BHu3; Ha)kaTueM JIEBOM KJIaBHUILEH «MBIIIM» HA KHOIKHU BBI-
6opa u3 crmcka 1.

Ko3dpunuent ycusnenuss — BbiOop KodppuIMeHTa yCuneHus i Kaxaoro kanana. Koag-
(GUIMEHT yCUJICHUs KaHajla MOXKHO BBIOMpaTh HECKOJIBKUMHM CIOcoOaMM: BbIOpPAaTh M3 pacKpbIBaro-
LIETrOCs CIMCKA HYKHOE 3HAYCHUE, HAXKaB JICBOW KJIABUILEH «MBIIIN» HA KHOIIKY PAaCKpPbITUS CIIUC-
Ka | ; HaXaB JIEBOH KIABHIIEH (MBI HA TONE CIHCKA YMEHbIIATh MIH yBEIMUHBATh 3HAUE-
HUe Kod((dUIMEeHTa Ipy MOMOIIM KHOIOK KJIABHATYphI CO cTpenkamu BBepx u BHu3; Haxxatuem
JIEBOIi KIIABHILEH «MBIIIM HA KHOIIKU BBIOOpA U3 CIIMCKa 1.

B pamkxe Kanajabl oroOpa)karoTcsi HOMepa KaHAJIOB AaHAJOTOBBIX BXOJOB. Y CTaHAaBIUBAs
WIA CHUMas (QUIaXKKU PAJOM C HOMEpaMM KaHaJIOB MOYKHO BKJIIOYATh WJIM BBIKJIIOYAaTh COOTBET-
CTBYIOUIMH KaHaJl. Y CTaHOBJICHHBIN ()JIaKOK TOBOPHUT O BKIIFOUYCHHOM KaHasie. DIakoK ycTaHaBIIH-
BAETCsI WM CHUMAETCS Ha)KaTHEM JIEBOW KIIABHUIIN «MBIIIKM» Ha ojie ™ 1 | pacronokeHHoe psaom
C HOMEPOM KaHaja, KOTOPbIM HaJO BKJIFOUYNTH WJIH BBIKIKOYUTD.

Buumanue! [Ipu nepBoM BiiItoueHHH (MIEPBOHAYAILHOE MUCTIOIB30BAHUE) HIIM 0€3 3arpy3Ku
CUTHAJILHOTO Ipolieccopa BKIFOUEH OyIeT TOJIbKO MEepPBbIil KaHAaI.

4.2.2 Hacmpoiika napamempos ananoz06020 eévixooa (I[AII)

B pamke HAII ananu3zaTopa A17U8 pacnonararorcss ”3MEHsIeMbIe TTapaMeTpbl aHAJIOTOBO-
ro Beixonaa (LIAIT).

YacToTa AMCKPETU3AIUH — BEIOOP YaCTOTHI JUCKPETU3AIMH B repiiax. Yem BbIllIe 4acToTa
nuckperuszanuu LIAIL, Tem mmpe 4acTOTHBIN AMana3oH M Ka4yeCTBEHHEE aHAJIOTOBBIM CHTHAN Ha
BBIXO/I€. 3HAYEHHE YaCTOTHI TUCKPETU3AIUN MOKHO U3MEHSITh HECKOIBKUMH CIIOCOOaMH: BBHIOpATh
U3 PACKPBIBAOIIETOCS CITUCKA HY>KHYIO 9acTOTY JTUCKPETH3AINH, HAXKAB JICBOW KIIABHINECH «MBIIIIH))

Ha KHOIIKY PAaCKpBITHA CIIMCKa Tl ; HaXaB JICBOM KJIABHIICH «MBIIIN» Ha I0JIE CHHCKa YMCHb-
maTh WJIX YBCIIMYUBATH 3HAYCHUC IIPU IMMTOMOIIIH KHOIIOK KJIaBHAaTypPbl CO CTPCIIKaMHU BBer u BHI/IB,

Ha)kKaTHEM JIEBOW KJIaBUIIEH «MBILIN» HAa KHOIIKK BbIOOpa U3 CIIUCKA jl

Ko3¢punuent 3aryxanus — BIOOp ko3¢ puimenta 3aTyxanus (0ciablieHus) aTTeHoaropa
reneparopa (L{AIT). Perynupyer makcumanbHbIi BRIXOAHOU ypoBeHb reHepatopa (LIAIT). Beioupa-
erca u3 nuanasona ot 0 mo 1. BBox ko3 duimenta 3aTyxaHusi OCyIIECTBIISIETCS C KJIaBHATYPBHI,
NpeIBapUTEIILHO YCTAHOBUB KypCOp «MBIII» B IT0JIe BBOJIA KO (DHUITHECHTA.

4.2.3 3anuce napamempos u bix00 U3 RPOZPAMMbL

[Tpu naxxatuu Ha kHONKY CoXpaHuTh, pabodero okHa nporpamMMel Hactpoiika napamer-
pos ALIII u IAII, npoucxonut coxpanenue tekymmx Hactpoek ALIT m LIAIL ITpu nocnemxyro-
IIEM KCIOJIb30BaHUU MporpaMmHoro obecrnedenuss ZETLab, mocne 3arpy3ku curHaabHOTO TpO-
1[eccopa, Bce mapaMeTpbl OyAyT YCTaHOBJIEHBI B COOTBETCTBUHU C COXPAaHEHHBIMHU HACTPOWKAMHU, U
He OyneT HeoOXoauMOoCTH 3anyckaTh nporpammy Hacrpoiika napamerpos AL u HHAII cHoBa.

[Ipy HaxaTum Ha KHONKY BBIX0OJ MPOMCXOIUT BBIXOJ M3 NMPOTPAMMBI. 3aKPBITh OKHO ITPO-
IPaMMBbI, TAK)KE, MOKHO HaXaB JIEBOW KIABHUIICH «MBIIIN» HA KHOIKY 3aKPBITUS OKHA [&], pacro-
JIO’KEHHOU B IIPaBOM BEPXHEM YIUIY OKHA.
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ZETLab Hactpolika mapameTpoB U3MEpUTENbHBIX KaHAIOB

5 Hacrpoiika napamMeTpoB H3MepHUTEIbHbIX KAHAJIOB

5.1 Ha3HayeHue nMporpaMmbl

IIporpamma PenakTupoBanue ¢ailjioB mapaMeTpoB IpeAHa3HAYCHa JUI HACTPOMKU IIa-
paMeTpoOB MU3MEPUTENIbHBIX KaHAJIOB (UyBCTBUTEIBHOCTH MOJKIIOUEHHBIX AATYMKOB, KO3 duumen-
TOB BHYTPEHHHUX U BHEIIHUX YCHJIUTENEH U T.II.), CO3/1aHus 0a3bl JaHHBIX AATYHKOB (IIpeodpa3oBa-
TeJel) M yKa3aHus IMyTei 111 BBOIa U 00pabOTKH JaHHBIX.

Hacrtpolika mapaMeTpoB U3MEpUTENBHBIX KaHAJIOB HEOOX0aAMMa JJIsi IPaBUIBHOTO pacdera
pEe3yIbTaTOB U3MEPEHUS U 0OpaOOTKU CUTHAJIOB.

[Ipu pa3nu4HbIX BUAAX U3MEPEHUN C MPHUMEHEHHEM PA3JIMYHBIX MEPBUYHBIX MpeoOpa3oBa-
Tesied, HalpuMep TakuX, Kak JaTYUKHU U30BITOYHOrO JIABJIEHUS, AaTYMKH OOOPOTOB, JAaTUYUKHU I1O-
JIOKEHHUs, TePMOIIapbl 1 MHOTHE ApYyrue, ynoOHO co3aBaTh 0a3y JaHHBIX JaTYMKOB. XapaKTepH-
CTMKH IIEPBUYHOIO MpeoOpazoBaTels OAUH pa3 3aHOCATCSA B 0a3y JaHHBIX JAaTYMKOB M B JaJbHEH-
IIEM IPOCTO YKA3bIBAIOTCS TOJH30BATEIEM B HACTPOIKE M3MEPHUTEIBHOTO KaHalla, K KOTOPOMY
HOJKJIIOYEH TOT WM MHOW aartyuk. Ha3zBanue 3Toro mpeobpazoBaress, a TakXKe BCe HEOOXOAUMBIE
XapaKTEPUCTHKH BEIOPAHHOTO Mpeodpa3oBareist OyAyT YITCHBI IPU U3MEPEHUSX.

5.2  3amyck mporpamMmbl

[Iporpamma PenaktupoBanme ¢aiijioB nmapamMeTpoB 3amyckaercs U3 MeHio CepBHCHBbIE
(pucynok 5.1) manenu ZETLab Beibopom komanisl PenrakrupoBanue ¢aiizioB mapamerpon. Ha
9KpaHe MOHUTOPA 0TOOpA3UTCs pabouee OKHO MPOrpaMMbl (PHCYHOK 5.2).

[Tpu 3amycke nporpammbl PerakTupoBanue (paiijioB mapaMeTpoB Mo yMOJTYaHHIO OyneT
3arpy’keH Ui peJakTHpoBaHus ¢aill KoHpUTrypaluu U3MepHUTeIbHbIX KaHalloB — tabconfig.cfg. B
3aroJIoBKE€ OKHa Iporpammsl Oyzaer Haanuch — PegakrupoBanme gaiiia kongurypanum usme-
pHUTEJIbHBIX KaHasoB - tabconfig.cfg, kak mokaszano Ha pucyske 5.2.

Ha pucynke 5.3 m300pakeHa mepenHss MmaHenb aHanm3aropa crektpa Al17U8, ¢ macTpoii-
KaMH [1apaMEeTPOB, COOTBETCTBYIOIMMHU NpuMepy nporpaMMel PenaktupoBanue ¢aiija KoHpH-
rypanum u3MepuTebHbIX KaHaioB - tabconfig.cfg na pucynke 5.2.

CepBucHele

@ 3arpyska curHaneHoro Npoueccopa
S Hacrpolika napamerpoe ALUM u LAN
@ PeqakTupoBaHue $alinos NapaMeTpos
rj Hacrpoiika |P-agpecos ycTporicTs

5{.-_1 MoaknoyeHue yerpoiicte no Ethemet
u MoaknoyeHue yetporicTes no BlueT ooth
,L‘_—; Uudposoii BBoa/BRIBOA

14| Hactpoika exoaHoro auanaszoHa

L:»‘] Bpema ZET-cepeepa

@ MpocaywusaHWe KaHanos

ﬁ ZETMessenger

\’E Pnar

Pucynox 5.1
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HacTtpoiika napamMeTpoB U3MEPUTENIEHBIX KaHATIOB ZETLab

™ Pe nakTHpoBaHue paiia KOHDHIYpaLKMK H3Me pHTeIbHbIX KaHaoB - tabconfig.cfg

®aiin  PeaakTvpoBahue dainos CTpora  Cnpaska
£17-U8 N250 [ B Comparms ] [ B Beixon ]
e YygcTe. Ea. uzm.  KY eHewnero  [pege. OnopHoe PP aiin nonpaeku Ciew. HaseaHue kaHana
npeotp., YCUNUTEAA  YCHAMTENE  3Hay. 4na AYX NOCT. COCT.,
B/ea.uzm. BbIYMCA. e0.U3M.
ab
1 01 g Pt 0 0.00003 0 0 AP33
2 0.1 g 1 2 0.00003 0 0 Ya.MonaTok
3| ooot B 1 o oo 0 0  Curwand
4 0.05 MNa 1 ] 0.00002 0 0 MukpodoH
5 0.0 g 1 0 0.00003 0 0 AP2038
6 5 g 1 2 0.00003 0 0
7_on0 ] 1 0 000 0 0 AT
g 013 g 1 2 0.00003 0 ] BC112
9 0.001 mB 1 0 0,001000 0 0 [eHeparop 1
10 0.001 mB 1 0 0,001000 0 0 KaHan1
Pucynox 5.2

Pucynok 5.3

5.2.1 Cmpykmypa menio

Ctpoka MEHIO pacrojoKeHa B BEPXHEHM 4acTH TJIaBHOTO OKHa mporpammbl. B Heit oToOpa-
JKAKOTCSI HA3BAHMS BCEX PA3/IeIOB MEHIO KOMaH/I.

J171s1 BEITIOJTHEHUS KaKOW-TTHO0 KOMaH/Ibl HY’)KHO Ha)KaTh JICBOM KHOMKON «MBIIIINY HA Ha3Ba-
HUE COOTBETCTBYIOUIETO pasjiejia MEHIO, U3 Pa3BEPHYBIIErOCs CIMCKa KOMaHJ 3TOro pas3jena Bbl-
OpaTh HY)KHYIO KOMaHIy U HAKaTh Ha HEE JIEBOM KHOIKOM «MBIIIH». Takke MOKHO MepeMeniaThCs
M0 KOMaH/1aM MEHIO C TIOMOIIbIO KJIABUIII KJIaBUATYPHI CO CTPEIKAMHU U BBIOMPATh HY>KHYIO KOMaH-
Iy Haxkatrem kiaBuiu <Enter>. HekoTopbie U3 KOMaH] MEHIO MOTYT UMETh KJIaBHUIIU OBICTPOTO
3aIycKa, B 9TOM cly4yae HampOTHB Ha3BaHUsS ATOW KOMaHbI OyJaeT 0TOOpaKeHO COUETaHHE KIIaBHIII
KJIABHATYPHI JJIs1 OBICTPOTO 3aITycKa KOMaHAbl. 3HAK «+» B KOMOWHAIIMH KJIABHUII O3HAYAET, YTO JIJIsI
BBHITIOJTHEHHSI KOMaH/bl HEOOXOAMMO HakaTh CHayana |-f0 KIaBUINY, a 3aTeM, yJep:KuBas ee,
HaxaTh 2-10. Hampumep, 11 BbIXOJa COXpaHEHUsT TeKymero (aitia KoHpuryparuu HeoOX0aumMo,
ynepxkuas kinapuiry <Ctrl>, HaxxaTh Ha KIaBUITY <S> (B JIATHHCKOHN pacKIaJKe KIaBUATYPHI).

52.1.1 Menro Daiin

Mento a1 COAEPIKUT CIEAYIOIMNE KOMAH/IBL:
* COXpaHUTB;

* [leuats (aiina;

+ Brixo.
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ZETLab Hactpolika mapameTpoB U3MEpUTENbHBIX KaHAIOB

5.2.1.1.1 Komanaa Coxpanumsp

[To3BoJIsIET COXpAaHUTh BHECCHHBIC U3MEHEHUs B (aillax KOH(PHUIypanuu U3MEPHUTEIbHBIX
KaHaJIOB WJIM 0a3bl JaHHBIX JAaTYMKOB (B 3aBUCHMOCTH OT BBIOPAHHOTO PEKUMA PEIaKTUPOBAHUS).
CoxpaHHUTh U3MEHEHUS TAK)KE MOYKHO HA)KaTHEM Ha KHOIKY , PacCIIOJIOKEHHYIO B TIpa-
BOM BepXHel 4yacTu pabovyero OKHa mporpamMMsl, JTHOO Ha)KaTHEeM Ha KIaBHAaType KOMOWHALMH «TO-
pstunx knaBuim <Ctrl> + <S>,

Buumanue! [Ipu coxpaneHnr BHECCHHBIX U3MEHEHUH B (aill KOHPUTYpAllUU H3MEPUTEITb-
HBIX KaHaJOB BCe 3amyiieHHbIie nporpamMmel ZETLab nepectpauBatorcst Ha paboTy ¢ BHECEHHBIMH
WU3MEHEHUSMH.

5.2.1.1.2 Komanpaa Ileuams ¢haiina

[To3BomsieT BBIBECTH coaep:kuMoe (paiiioB KOHOUTYpalMH H3MEPUTEIbHBIX KaHAJIOB HIIU
0a3bl JaHHBIX JATYUKOB (B 3aBHCUMOCTH OT BBIOPAHHOI'O PEXHMMa PEJaKTUPOBAHMS) Ha I€YaTh.
[Tpu BbIOOpE NaHHON KOMaH/bl OTKPBIBAETCS CTaHAAPTHBINA MOl BbIBOJA Ha Ie4aTh. BwiBecTu
JJaHHbIE Ha I€4aTh TAK)XKe MOYKHO Ha)KaTHEM Ha KJaBUAType KOMOMHALUU «TOPSAYMX KIIABUIID)
<Ctrl> + <P>.

5.2.1.1.3 Komaunaa Bsixoo
ITo3Bosser BoINTH K3 porpaMMbl PeakTupoBanue ¢paiiiioB napaMmerpos. Beiiitu U3 npo-

I'paMMBbI TAKKC€ MOKHO HaKaTUCM Ha KHOIIKY , PacCIioJIOKCHHYIO B HpaBOﬁ BerHefI
yactu pa60qero OKHa IIpOorpaMmalI, J'II/I60 HA>XaTUCM Ha KHOIIKY 3aKPbITHUA OKHA , PacCIoJIOKCHHYIO
B [PAaBOM BEPXHEM YTy OKHA, JIMOO Ha)KaTHEM Ha KJIaBUATYpe KOMOHMHAIIUHU «TOPSYUX KIIABUIID)
<Ctrl> + <X>.

521.2 Menio Peoaxmupoeanue ¢paitnios

Menro PepaktupoBanue ¢GaijioB COACPKUT CIEAYIOIINE KOMAH/BL:
+ Kondurypauus nzmMepurenbHbIx kaHanos (tabconfig.cfg)

* basa nannbix garuukos (datch.cfg)

+ Qailn-yka3arenb KOHpUrypanuu cucreMsl (myconf*.mrs)

* [lytu 1151 BBoJ1a M1 00pabOTKU CUTHAJIOB

52121 Komanna Konguzypayus usmepumenwvhnoix kananos (tabconfig.cfg)

OTkpbIBaeT Ui penakTupoBaHus (aiin  KOH(UTYpaluu HM3MEPUTENBHBIX  KaHAJIOB
tabconfig.cfg. B pexume penakrupoBanus (aiiiaa KOH(GUTYypaluy U3MEPUTEIbHBIX KaHAIOB OTOO-
pakaeTcs TabnuIIa, TOKa3aHHAs Ha PUCYHKE 5.2.

Tabnuiia uMeeT caeayroIme CTOIOIb:

Homep kanana — puznyeckuil HoMep KaHana;

YyBcTBUTEJIBHOCTH Npeodpa3oBarteisi, B/ef.u3mM. — 4yBCTBUTEIHHOCTh NEPBUYHOTO Mpe-
oOpa3oBaTteisi, KOTOPBINA MOJKII0UEH K COOTBETCTBYIOIIEMY KaHATYy.

En. u3Mm. — equHuna u3MepeHus NepBUYHOTO rpeodpaszoparesss. OCHOBHbBIE €UHUIIBI U3Me-
peHusl BBIOMPAIOTCS W3 MOJMEHIO, MOSBJISAIOMIEMYCS MPHU HaXaTUU NPaBOM KHOMKOM «MBIIIN» B
JTAHHOM CTOJIOIE HEOOXOAMMOro KaHalla n3MepeHus. BHeHuil BU/ MOMEHIO MTOKa3aH Ha PUCYHKE
5.4. Taxxe HEOOXOIMMYIO €MHHUILY U3MEPEHHUS 110 HY)KHOMY KaHaJly MO>KHO BBECTHU C KJIaBUATYPHI,
Ha)kaB MPEIBAPUTENHHO JIEBOM KJIaBHUIIEH «MBIIIM» Ha S4YEHKY BBOJIa €IMHUIIA U3MEPEHHUS 110 BbI-
OpaHHOMY KaHaly.
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HacTtpoiika napaMeTpoB U3MEPUTENIBHBIX KaHAJIOB ZETLab

Ko>dppuumeHT ycnjieHusi BHEIHEr0 YCWJINTEJsI — IPU UCIOJIb30BAHUU BHEITHUX YCHIIH-
Telel B JaHHBIN cToNOEl] HEOOXOAUMO 3aHECTH UX KOA((ULIHUEHTHI YCUTICHUS IS KaXKI0r0 U3Me-
PUTEIBHOIO KaHaia, 10 KOTOPbIM Oy1yT IPOU3BOAUTHCSA U3MEPEHUS.

IlpeaxBapuTeJbHbIH yCHIUTEIb - [Ipy HaXKaTUW NMPaBON KHOIKOW MBIIIHA B JAHHOM CTOJIO-
1€ HEOOXOIMMOro KaHajla U3MEPEHHs MOSBISIETCS MOJIMEHIO CO CIIMCKOM JIOCTYHHBIX 3HAYCHHN
(pucyHok 5.6). Taxxe He0OX0aMMOE 3HaUECHHE 110 HY)KHOMY KaHaJly MOKHO BBECTH C KJIABUATYPHI,
Ha)KaB IIPEJIBAPUTENILHO JIEBOW KJIaBUIIEH «MBIIIN» HAa AYEHKY BBOJA MIPEABAPUTEIHHOIO YCHIIUTE-
751 110 BeIOpaHHOMY KaHany. 0 (HeT) — HeT ycwienus, 2 (ICP) — nomaercs nutanue 32 B. B 3aBucu-
MOCTH OT BBIOPAaHHOTO 3HAYEHUS JIAMIIOYKA-WHIMKATOP KaKJO0T0 KaHajlla M3MEHUT CBOHM LIBET Ha
3eJIeHbIN (HeT mpeaBapuTelbHOro ycriieHus) niu kpacHeid (ICP), ecnm mammoyka He TOpUT, 3Ha-
YHT, COOTBETCTBYIOIIHI KaHaJ BBIKITFOUEH (PUCYHOK 5.3).

OnopHoe 3HaveHue 1Jis1 BbluncjaeHnuss Ab — onopHoe 3HaueHue (HyJIEBOl ypOBEHb) AJis
BeIuucieHus nenuoen. [Ipu HaxaTuu mpaBoil KHONKOM MBIIMIK B JAHHOM CTOJIOIE HEOOXOAMMOTO
KaHaja U3MepeHus MOSBISETCS MOIMEHIO CO CIUCKOM JOCTYIHBIX 3HaUeHUH (pUCYHOK 5.5). B 3a-
BHCHUMOCTH OT BBIOPAHHOM B COOTBETCTBYIOILIEM CTOJIOIE €IMHUIIBI U3MEPEHUS 3HAUYEHUS! OTIOPHOTO
YPOBHS PA3IMYHBL.

@aiia nonpaBku AYX — B 3TOM mone ykassiBaercs (aiin monpaBku AUX. Ilpu Haxartum
MPaBOi KHOMKOW MBIIIA B JAHHOM CTOJIOIE HEOOXOJUMOT0 KaHalla U3MEPEHUS MOSBISETCS MOIMe-
HIO CO CITUCKOM JIOCTYITHBIX 3HaueHuil (pucyHok 5.7). Her — 6e3 mompaBku, Daiiin — BbI3bIBACTCS
CTaH/IapTHOE OKHO 3arpy3ku ¢aitios.

CMenieHue NMOCTOSIHHON COCTABJISAIONMIEH — YKa3bIBa€TCS CMEUICHUE IMOCTOSIHHOM COCTaB-
JsroIel mo BeiOpaHHOMY KaHainy. Hampumep, gatunku temmeparyp nokassiBaioT 0 MB npu temme-
parype 0°C, 1 MB npu Temmnieparype 1°C u t.4. st nepepacyera 3nauenuii B K, Heodbxoaumo 3a-
aTh CMEIIEHUE IIOCTOSHHOMN cocTaBsAromen 273.

Ha3Banue kaHaja — pegakTUpoOBaHuE Ha3BaHUA KaHaina. [locie M3MeHeHUs Ha3BaHUsS Ka-
HaJa, BO BCeX mporpammax OyeT oToOpaxkaTbcs BHIOpAaHHOE HAa3BaHKE KaHAa.

mB
B
aTM
Ma
kMa
MMa

mM/c"2 0.001 mB i

: i icP
HE 6300 mB

.:;A PucysoK 5.5 Pucynok 5.6 Pucynok 5.7

m/c
MM/ C

kH

Pucynox 5.4

[ToxpoOHoe omucanue MpoIeayphl pelakTupoBaHus (aiiina KOHPHUTYypaIui U3MEPUTETHHBIX
KaHaJIOB OITMCAHO B MMyHKTe 5.3 HacTosmero PykoBoacTBa oneparopa.
5.2.1.2.2 Komanna baza oannsix oamuukoe (datch.cfg)

OTkpbIBaeT AJis pelakTupoBaHus (aiin 6a3bl JaHHBIX JaTuukoB datch.cfg.
ITo ymonuanuio 6a3a 3amojHEHa HEKOTOPBIMH THIIAMHU JAaTYMKOB, MOcTaBisieMbIMH 3A0
«DNEKTPOHHBIE TEXHOJIIOTUU W METPOJOTHUYECKUE CUCTEMbD». KOIMUYEeCTBO CTPOK I BHECCHHS
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ZETLab Hactpolika mapameTpoB U3MEpUTENbHBIX KaHAIOB

JAHHBIX HCIOJIh3yEeMbIX JAaTYUKOB B 0a3e MOXKET OBITh YBEIWYCHO WM YMEHBIICHO MpU J00aBie-
HUW/YIaJICHUN 3TUX CTPOK T0JIH30BATEIICM.

B pexxume penaktupoBaHus Qaitna 6a3bl JaHHBIX JATYUKOB OTOOpa)KaeTcsl Ta0uIa, moKa-
3aHHas Ha pUCYHKE 5.8.

™ PepaktHpoBanue chakia Gazbl gaHHbIX AaTumioB - datch.cfg Q@
dann Peaaktvpoeahme dainoe CTpoka Cnpaeka
L <+ Nobasute cTpoky ] L — Yganure cTpoky ] Lb," CoxpaHute ] L Ks Boixog ]
N2 YyscTe. Ea. uam.  KY BHewwero  [pege. OnopHoe %P akin nonpasku Civeww, HaszBaHue gatuuka
AETYUKA, YCUAMTENA  YCUAWTENE  3HaY. 4na AYX nocT. CocT.,
B/eg.uzm. BbIYUCA. £0.U3M.
ab

1 0.001 B 1 0 0.001 0 0 CurHan
2 | 013 q 1 2 0.00003 0 0 BC112
3 | 1 q 1 0 0.00003 0 0 BC201
4 | 05 q 1 0 0.00003 0 0 BC202|
5 | 0.1 q 1 2 0.00003 0 0 AP38
6 | 0.55 q 1 2 0.00003 0 0 AP33
7| 0.0 q 1 2 0.00003 0 0 AP2038
8 | 0.1 a 1 2 0.00003 0 0 Ya MonoTok
9 | 5 q 1 2 0.00003 0 0 BMNH1
10 | 40 q 1 2 0.00003 0 0 BMNH1-H
11 | 0.05 MNa 1 2 0.00002 0 0 MukpopoH
12 | 0.05 Na 1 2 0.00002 0 0 MPA201
13 | 0.04 Na 1 2 0.00002 0 0 MPA215

14 0.032 Na 1 2 0.00002 0 0 MPA216

Pucynok 5.8

Tabnuua nMeeT cienyromue CToIOIbL:

Homep naTumka — nopsiikoBblil HOMep AaTt4uka B 6a3e. He usmensemslii napamerp;

YyBCTBUTEJIBHOCTh JAaTYNKA, B/e1.n3M. — 4yBCTBUTENBHOCTh EPBUYHOTO MpeodpazoBa-
TeJs;

En. u3m. — enuHuna uaMepeHust natuvka. EnquHuna u3MepeHust BIOMpaeTcss U3 MOJAMEHIO,
HOSBIISIONIEMCS TIPU HAXKaTUX MPaBOM KHOMKOW MBIIIM B JAHHOM CTOJIOLIE HEOOXOIMMOTro KaHasa
u3MepeHuil. BHelmHui BUA MOAMEHIO MT0Ka3aH Ha pUCYHKE 5.4,

IIpeaBapurenbHbIil yeuanTe b - [Ipy HaxkaTuu NpaBoil KHOMKOM MBIIIK B TAHHOM CTOJIO-
e HeoOXOJUMOro JaTyhKa IMOSBISETCS MOJMEHIO CO CIUCKOM JOCTYNHBIX 3HAYEHWH (PUCYHOK
5.6). Takxe HeoOXoIUMOE 3HAUCHHE 1O HYKHOMY KaHaJly MOKHO BBECTH C KJIaBHATYyphl, HaXaB
IPEIBApUTENLHO JIEBOM KJIABUIIEH «MBIIIM» Ha SYEHKY BBOAA MPEIBAPUTENILHOTO YCHIIUTENS IO
BeIOpaHHOMY Kanany. 0 (Het) — HeT ycwienus, 2 (ICP) — momaercst nmutanue 32 B. B 3aBucumoctu
OT BbIOpAaHHOTI'O 3HAYEHMsI JaMIIOYKa-UHAUKATOP KaXKIOro KaHajda M3MEHUT CBOW I[BET Ha 3€JEeHbIN
(HeT mpeaBapuTenbHOro ycuieHus) uiu kpacHsiil (ICP), ecnu nmammouka He TOpPUT, 3HAYUT, COOT-
BETCTBYIOIINN KaHAII BBIKJIIOUCH (PUCYHOK 5.3).

Ko3¢punueHt ycuneHuss BHeUIHEro YCUJIMTEs — IPU UCTIOIb30BAHUM BHEIIHUX YCHIIH-
Tesel B JaHHBIN CTOI0e1 He00X0IUMO 3aHECTH UX KOA(D(UIIMEHTH! YCUTICHUS.

OnopHoe 3Ha4eHue 1Jis1 BbIYMcIeHus Ab — onopHoe 3HaueHue (HyJIEBOM ypOBEHB) s
BblunciaeHus aeuuden. [Ipu HaxkaTuu npaBoil KHONMKOW MBIIMIM B JAHHOM CTOJIOIIE HEOOXOAUMOIO
KaHaJla U3MEPEHHSI TOSBIISIETCS] TIOJJMEHIO CO CITUCKOM JOCTYITHBIX 3Ha4YeHHi (pUCyHOK 5.5). B 3a-
BUCHUMOCTH OT BHIOPAaHHOM B COOTBETCTBYIOILIEM CTOJIOIIE €AMHHUIBI U3MEPEHUSI 3HAYEHHUS OTTIOPHOTO
YPOBHS PA3JIMYHBL.

@aiia nonpaBkun AUYX — B 3TOM nose ykaspiBaercs (aiin nonpaku AUX. Ilpu Haxatuum
paBol KHOMKOW MBIIIM B JaHHOM CTOJ0ILle HEOOXOAMMOIO AaTyuKa MOSBIAETCS MOAMEHIO CO
CIIMCKOM JIOCTYIHBIX 3HaueHWi (pucyHok 5.7). Her — 0e3 monpaBku, daiin — BeI3bIBaeTCS CTaH-
JAPTHOE OKHO 3arpy3Kku (paityios.
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HacTtpoiika napamMeTpoB U3MEPUTENIEHBIX KaHATIOB ZETLab

CMeleHre MOCTOSTHHOM COCTABJISAIOIIEH — YKa3bIBA€TCA CMEICHHE MOCTOSHHOW COCTaB-
Jstonielt mo BeiOpaHHOMY KaHaiy. Hampumep, gatunku temmeparyp nokassiBatoT 0 MB npu temmne-
parype 0°C, 1 MB npu Temmneparype 1°C u t.4. {1 nepepacyera 3nauenuii B K, Heobxoaumo 3a-
aTh CMEIIEHUE ITIOCTOSHHON cocTaBIIIroIen 273.

Ha3sBanme naTumka — pejakTUpoOBaHus Ha3BaHus kKaHana. [locne BbIOOpa Ha3BaHUs KaHAJIA,
BO BCeX IporpaMmmax Oyner oToOpaxarbcsi BRIOpaHHOE Ha3BaHUE KaHAJIA.

s noGapneHust B 6a3y HOBOTO JaTdyMka HEOOXOAMMO HaxxaTh Ha KHONKY + /[00aBUTH
CTPOKY B BEpXHEW 4acTU OKHA MPOrpaMMsbl. JJ0OaBUTh NaTYMK MOXKHO TaK)Ke Ha)XKaTHEeM OJHOWMEH-
HOro nyHkTa MeHio CTpoka.

Jia ynaneHusi CyLIECTBYIOIIETO JaTdyuka U3 0a3bl HEOOXOJMMO HaXaTb Ha KHOIKY -
Yaanaure CTpOKY B BEPXHEW YaCTH OKHA MPOrPAMMBI. Y JAIUTh JATYUK MOKHO TaKKe HaKaTUEM
OJIHOMMEHHOT0 IyHKTa MeHI0 CTpoka.

IIpumeyanue: [Ipu ynaneHun CTpOKHU ynanseTcss akTUBHAsL CTPOKa.

[TonpoOHoe onrcanue MpoIeaypbl pelakTHpoBaHus Qaiina 6a3bl JaHHBIX AATYMKOB OMHUCA-
HO B 1. 5.4.

5.21.2.3 Komanna @aiin-ykazameny KoHpuzypayuu cucmemsl (myconf*.mrs)

ITo3BosisieT TONB30BATENIO yKa3zaTh IyTh K (haiiry-ykas3aTento KOHQUIypaluu CHCTEMBI
myconf*.mrs. [Ipu BbIOOpe 1aHHONW KOMaH/bl OTKPBIBACTCS AMAJIOrOBOE OKHO, MIOKAa3aHHOE Ha pH-
cynke 5.9, B KOTOpoM YyKa3blBaeTcs IyThb K (haiury-ykazareno KOH(QUTYpallud CHCTEMBI
myconf*.mrs. B nannom ¢aiine conepxxutcs ciyxebHas W HacTpoeuHas MH(opmanus Juis mpa-
BWJILHOM paboThl porpammuoro obecrieuenus ZETLab.

& myconf*.mrs - chaka-yKasaTe b KOH(PHIYPALMH CHCTEMbI §|

P &HN-YKAZETENE KOHPWrYPAELMMY CHCTEREI [MO YrondaHuo myconf.mis)

' 5

Pucynox 5.9

5.2.1.2.4 Komaunaa Ilymu ona éeooa u 00padomku cuznanos

[To3BossieT mOIB30BATENIO YKA3aTh MyTH 7S 3alMCH U 00paboTKH (aiiyioB curHanos, aii-
aoB Tabmuu Excel, ¢aiinoB koHdurypauuu, (aiaoB mHoIb30BATENBCKUX MONPaBOK U (aiiaoB
cnpaBku. [Ipu BeIOOpe TaHHOI KOMaH[BI OTKPBIBAETCS JUATIOTOBOE OKHO, TOKa3aHHOE Ha PHCYHKE
5.10, B KOTOPOM YKa3bIBAIOTCSI HEOOXOMMBIE MYTH.

% [lyTH ona eeoga H 0OpaboTiH CHIHANOR @

CurHane

PezyneTare o0padoTki9

Tagnuel Excel

P &FiE! KOHPHIYP LM

MNonezoearensckme NonpaskH

P EiNkEl CNPaBKM

B ok

F e

Pucynox 5.10

[MompobHOe omnvcaHue Ha3HAYECHUS TyTeH U1l BBOJIa M 00pabOTKH OMHCaHO B IyHKTE 5.6.
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ZETLab Hactpolika mapameTpoB U3MEpUTENbHBIX KaHAIOB

5213 Menwo Cmpoka

Menio CTpoka Oy/eT JOCTYIHBIM TOJBKO B PEXKHMME PeAaKTUpOBaHus (aiiaa 6a3bl JaHHBIX
nataukoB datch.cfg. JlaHHOE MEHIO COACPKUT CIACAYIONINE KOMAH/IbI:

+* Jl06aBUTH CTPOKY
* Y 1anuTh CTPOKY

5.2.1.3.1 Komaunaa /lobasums cmpokxy

Br160p KoMaH[IbI O3BOJISET 100aBISATH HOBYIO CTPOKY B TaOuulle pelakTHUpoBaHUs daiina
6a3bl gaHHbIX AaTyukoB datch.cfg s BHECEHMS XapaKTepUCTUK BHOCUMOTO B 0a3y JaHHBIX JaTyu-
Ka.

5.2.1.3.2 Komauaa Yoanums cmpoxy

Bb160p KOMaH b TO3BOJISIET YAAIUTH CTPOKY B TaOJIHUIIE pelakTupoBaHus (aiina 6a3bl gaH-
HBIX aTaukoB datch.cfg Hencnonp3yeMoro gaTymka ¢ MOCIESIYIONIM YAaJICHHEM 3TOTO JaTYUKa U3
0a3bl JaHHBIX JATYUKOB.

Ipumeyanue: [Ipy ynaneHnn CTpOKHM ynansieTcss akTUBHAsL CTPOKA.

5.2.14 Meniwo Cnpaexa

Menio CnpaBka COJIEPKUT CIIEAYIONNE KOMaH/Ibl:
* BrpI30B cipaBkH
+* O nporpamme ...

5.2.14.1 Komaunaa Buiz06 cnpasku

Br160p koMaH[IbI 1TO3BOJISIET BBI3BAaTh OKHO cripaBku PenakTupoBanue ¢aiinoB mapamer-
poB — CnpaBka nporpammsl PenaktupoBanue ¢aiijioB napamerpos. CripaBo4HOE OKHO TaKke
BbI3bIBaeTCS MO (YyHKIMOHAIBHON KinaBuiie — <F1>. B crpaBouHOM OKHE MOXHO HAaWTH CIIpaBOY-
HYI0 UH(QOpPMAIIUIO O M0JIb30BAaTEIbCKOM UHTEpJeiice U Ha3HAYEHUH ITPOTrPAMMBI.

5.2.1.4.2 Komaunaa O npozpamme ...

Br160op KomaHIbI OTKpbIBAaeT MHPOpMaTHBHOE OKHO O mporpamme..., B KOTOpOM 0TOOpa-
*aercsi nH(popMaIHs 0 IPOrPaMMHOM NPOJYKTE, HOMEPE €ro BEpCru, 0 aBTOPCKHUX MpaBax U KOH-
TaKTHOHN MH(OpMaluu pazpaboTurKa.

5.3  Kondurypanus n3amepurejbHbIX kKaHa10B (tabconfig.cfg)

Jlns penaktupoBanus ¢aiina KoHGUTypauu U3MEepUTEIbHBIX KaHaoB tabconfig.cfg HeoO-
xoauMo B nporpamMMe PenaktupoBanue (aiisioB napamerpoB B MeHIO PenakrupoBanue daii-
JoB BbIOpaTh koMaHay KoHdurypauus msMmeputebHbIX kKaHaiaoB (tabconfig.cfg) (pucynok
5.11).

M Dafn-YKazaTeNe KoHPHryYpaLHKH cHoTemel (myvconf* mirs) W, nocT,

MyTH AnA EBOAA K DﬁpaﬁDTKH CHrHanos 0OCT.,
2 o . M3,

N T G R

Pucynok 5.11
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HacTtpoiika napamMeTpoB U3MEPUTENIEHBIX KaHATIOB ZETLab

B nentpe nporpammsl PerakrupoBanue ¢aiijioB napamMeTrpoB oToOpasuTcs Tabauma ams
PEAaKTHPOBAHUS ITapaMETPOB M3MEPHUTENILHBIX KAHAJIOB, B 3ar0JIOBKE CaMOil MpOrpamMMbl OyaeT
Haanuch - PenakTupoBanue ¢aiina koHpUrypauuu u3MepuTeIbHbIX KaHaaoB - tabconfig.cfg
(pucynok 5.12).

™ Pe nakTHpoBaHue chakia KOHPHIYpaLMK H3Me pUTeIbHbIX KaHanos - tabconfig.cfg Q@@
dain  PeaakTvpoBaHue dharnos O Cnpaeka
41708 Ne250 [ B Cosparus ] [ % Bewon |
N2 YyecTe. Ea uzm. K4 eHewnero  [peas. OnopHoe %P aiin Nnonpaeku Crew. HaseaHue kaHana
npeotp., YCUAUTENA  YCHAMTENL  3HaY. AnA AYHX nocT. CocT.,
B/ea.uam. BbIYMCA. £0.U3M.
ab
1 0.001 B 1 0 0.001 0 0 CurHanl
2 01 a 1 2 0.00003 0 0 Ya mMonoTok
3 0.001 B 1 0 0.001 1] 1] CurHan3
4 0.05 MNa 1 0 0.00002 0 0 MukpodoH
5 0.01 i 1 0 0.00003 0 0 AP2038
6 5 g 1 2 0.00003 0 0 BMH1
7 0.001 B 1 0 0.001 1] 1] Curtan?
g 013 i 1 2 0.00003 0 0 BC112
9 0.00 mB 1 0 0,001000 0 0 [eHepatop 1
10 0.001 B 1 0 0,001000 0 0 Kananl
Pucynok 5.12

IIpumeuanue: npu 3amycke nporpammsl PenaktupoBanue ¢aiiioB mapamMeTpoB Bcerja Io
YMOJYaHUIO U1 PEJAaKTUPOBAHUS OTKpbIBaeTcs (aiinm KoH(Urypaluu HW3MEpUTENbHBIX KaHAJIOB

tabconfig.cfg.

Jlnist ymoOHOTO pelakTUPOBAHMS ITOJIb30BaTeNeM (aiiyia KOHPUTypaluyu U3MEpUTENbHBIX Ka-
HaJsoB tabconfig.cfg Bce 1aHHBIE 10 U3MEPUTETHHBIM KaHaJIaM MPEICTABISIOTCS B TAOMIUYHOM BU/IE.

B GonpmmHCTBE SUeek TaONUIBI peAaKTUPOBAHUE JAHHBIX OCYLIECTBIISIETCS OJIMHAKOBO.
Jlns BBO/Ia JAHHBIX B S4YEWKY HEOOXOIMMO LIETKHYTh MO HEH JIEBOM KIIaBUIIEH «MBIIINY», CAETIaB
BbIOpaHHYIO A4YEHKY aKTUBHOM M ¢ KJIaBUATypbl BBECTH HEOOXOIUMBIE JaHHbIE. AKTUBHAs sSdeika
IIOJICBEYMBAETCSI JKEITHIM IIBETOM.

B kaxaoil cTpoke TabnMIbl ONMUCaHbl MapaMeTpbl OAHOro KaHaia. Kaxmas cTpoka mmeer
ornpeneneHHbli 1BeT. CTpoKa 3€JeHOro 1BeTa 03HayaeT, YTO COOTBETCTBYIOLIUI (U3MUecKuil Ka-
HaJl BKJIFOYEH M JOCTYNEH K PEIaKTHUPOBAHHUIO MMapaMETPOB, PO30BOr0 — (PU3MYECKUIN KaHaJl BbI-
KJIFOYEH, rojy0oro — KaHaJl BUPTYyaJbHbIH. BUpTyanbHble KaHaJIbl MOPOXKAAIOTCS COOTBETCTBYIO-
MMM [IporpaMMaMu (mporpamMmbl (UIBTPALlMM, TEHEPUPOBAHUS CUTHAJIOB, TEH30METPUU U TEp-
MOMeTpuH, U Jip.). ObIIee KOINYECTBO CTPOK 3€JICHOr0 U PO30BOI0 LIBETa ONPEAEISAI0T o0liee Ko-
JIMYECTBO BKJIFOUEHHBIX/BBIKIIOUEHHBIX (PU3NUECKUX KaHAIOB. Sluelika *KelToro LBeTa B 3eJI€HOU
CTPOKE O3HA4yaeT, YTO OHA aKTUBHAS U B HEHW MO>XKHO BBOJUTH COOTBETCTBYIOLIMHI napaMmeTp. Bxiro-
YEHHUE/BBIKIIIOUCHHE (PU3NYECKUX KaHAJOB OCYIIECTBIseTCsl B mporpamve Hacrtpoiika mapamer-
poB ALIII u HAII (onucanue nporpammel Hactpoiika napamerpos AL u IIAII cmotpu B co-
OTBETCTBYIOILIEM pa3zjienie HacTosero PykoBocTBa oneparopa). OOliiee KOJINYECTBO CTPOK Tody-
6oro 1BeTa ompesenseTcs 3amyIlIeHHbBIMU [TPOrpaMMaMi, KOTOPbIE MOPOXKIAIOT BUPTyallbHbIE Ka-
Hanbl. Hanpumep, onHa 3amyimieHHas mporpaMMa ®ubTpanusi CHTHAJIOB MOXXET MOPOAUTH 10
JIeCATH BUPTYaJIbHBIX KaHAJIOB, TaHHBIMU KOTOPBIX OyayT OTQHUIBTPOBAHHbIE C PA3IMYHBIMU yCIIO-
BUSIMU CUTHAJIBI (PU3NUECKHUX KaHAJIOB.

[Ipu HaxxaTUM JIEBOW KHOMKOW «MBIIIN Ha JIFOOYI0 U3 siueeK JII000H CTPOKH 3€JIEHOTO [[BETa
B JIEBOM BEPXHEM YTIIy IPOrPaMMbI OTOOPA3UTHCS 3aBOJICKON HOMEp MOAKIIOYEHHOTO YCTPOMCTBA,
KOTOpPOMY IPHUHAJUIEKUT BXOAHON KaHal, HapaMeTpbl KOTOPOro PEAAKTUPYIOTCS B 3TOM CTPOKE.

Hywmepanus crpok (pusnyeckux KaHayioB) B Ta0nuile uaeT cBepxy BHHM3. CHavana mo mo-
psIKY (CBEpXy BHHU3) MUIYT CTPOKM C HACTPOMKAMH MapaMeTpoB (PU3MUECKUX KaHAIOB (CTPOKH 3e-
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JIEHOT'O M PO30BOTr0 LIBETA), & IOTOM PACIIOJIAralOTCsl CTPOKH, IIPU YCIOBUU BKJIIOUEHMSI, BUPTYallb-
HBIX KaHaJIOB (CTpOKU rosyooro msera). Hymepanus cTpok QpU3NYeCKUX KaHAJIOB COOTBETCTBYET
HyMEpaluy KaHajioB MOAYJEHW aHajoroBoro BBojaa. Hymepanus cTpok BUPTyaJIbHBIX KaHAJIOB CO-
OTBETCTBYET OYEPEJAHOCTH BKIIIOUEHHUS 3THUX KAaHAJOB, HAUYMHAs CO CIEAYIOLIEro HOMepa Iocie
CTPOKH TOcJeaHero pu3ndeckoro kanaua. Hanmpumep, B IByXKaHAJIBHOM cHCTEME UMEETCs JBa Ka-
HaJla aHaJIOrOBOTO0 BBOJ]Aa, COOTBETCTBEHHO NEPBOMY (hHM3MUECKOMY KaHaly OyJeT MpHUHAJJIeKaTh
CTpOKa HOMEp OAMH TAaOIUIIBI, BTOPOMY (pU3HUECKOMY KaHaJly — CTPOKAa HOMEp JBa, MOCIEAYIOIIHNE
CTPOKH, HAUMHAas C TPEThell, OyIyT OTBOJUTHCS BUPTYAIbHBIM KaHAJIAM.

B cron6ue Tabanusr Homep kaHajia oToOpakatoTcsi MOPSAIKOBBIE HOMEPA N3MEPUTEIBHBIX
U TIOJIKJTIOYAeMbIX BUPTYaJIbHBIX KaHAJIOB.

Buumanue! BBox u penaktupoBaHHMe AaHHBIX B TaONUIE OCYIIECTBISETCS TOJBKO IS
CTPOK BKJIIOYEHHBIX (PU3NYECKHX KaHAJOB (CTPOKH 3eJeHOro 1BeTa). CTPOKH BBIKIIFOUEHHBIX (HU3H-
YECKUX KaHAJIOB (CTPOKHU PO30BOTO I[BETA) U CTPOKU BUPTYAIbHBIX KaHAJIOB (CTPOKHU roiy0oro IBe-
Ta) JJI1 BBOJIA TAHHBIX U PEAAKTUPOBAHUS HE JOCTYITHBI.

B cronbne Tabauubsl YyBcTBUTEIBHOCTH Npeodpa3oBaTeist B/en.u3m. 3agaercs 4yBCTBU-
TEIbHOCTh MIEPBUYHOIO IIPeoOpazoBaTest Ui KaKI0ro U3MEPUTENIbHOIO KaHalla, 110 KOTOpbIM Oy-
YT TIPOU3BOJUTHCA M3MepeHUs. UyBCTBUTEIBHOCTh IIpeoOpa3oBaTelis XxapakTepusyeT Kodppuiu-
€HT Iepelayd BXOJHOW BeJWYMHBI ((pu3nueckoi) K BBIXOAHOHN (3yekTpuueckoi). YyBCTBUTENb-
HOCTh IpeoOpa3oBaTes, Kak IPaBUjIo, yKa3aHa B acrnopre npeoOpas3oatens. [l BBoJja 4yBCTBH-
TEJTBLHOCTH TIpeoOpa3oBaresisi HEOOXOJUMO WICJIKHYTH JIEBOW KIIABUIIEH «MBIIIN» 1O SYCHKE B
ctonbue YyBCTBUTEJIBLHOCTh Npeodpa3oBaTtens B/ex.m3M. HanpoTUB M3MEPUTENIBHOIO KaHala, K
KOTOpPOMY HOJIKJIFOUEH ATOT IPe0OpazoBaTellb, U C KJIAaBUATyphbl BBECTH HYKHOE 3HAUEHUE UYBCTBU-
TeNbHOCTH. UyBCTBUTEIBHOCTD CIIEAYET 3a/aBaTh B BOJIbTAX HA CIUHUILYY U3MepeHus (B/ed.uzm.).
Hanpumep, s TepMonapsl B acnopTe yka3aHa YyBCTBUTEIBHOCTh — 10 mB/2pad, cooTBETCTBEHHO
B siueiike crosnbna YyBCTBUTEIBHOCTD MpeoOpa3oBarens B/eod.usm. HaIPOTUB U3MEPUTEIBHOTO Ka-
Haja, K KOTOpOMY MOJIKJIF0YeHa 3Ta TepMonapa, Heooxoaumo Beectu 0,01 B/epao. Ins npeacras-
JIeHUs pe3yJabTaTOB B MUJUIMBOJIbTAX HEOOXOAMMO B 3ToM cronbue ycranoButh 0,001 B/uB. Coot-
BETCTBYIOIINE €IUHUIBI U3MEPEHUS, OTHOCUTENIbHO KOTOPBIX OEpeTCsl 4yBCTBUTEIBHOCTh IIpeodpa-
30BaTeNsl, YKa3bIBalOTCA B CleAyrouieM cTojoue Tabnuisl — Ea. u3m..

B cton6ime Ea. u3M. ykaspiBaeTcs enuHUIA n3Mepenus (pusnyeckas BeIMUInHa) mpeodpaso-
BaTeNsl OTHOCHTEIBHO KOTOPOH MPOUCXOIUT NpeoOpa3oBaHUE B INMEKTPHUUECKYIO BEIMYMHY (B
BosIbThI). Hanmpumep: rpan., I1a, M., MB u 1.1. [{ns npeacrasienus pe3yabTaTOB B MUJUIMBOJIBTAX 11O
BBIOPAaHHOMY H3MEPUTEIIBHOMY KaHaly HEOoOXOAMMO B siueiike 3Toro crojbla yCTaHOBUTH MB.
EnuHuLIBI H3MepeHuss MOXKHO BBOAMTH C KJIAaBHATYphl WM BBIOMpATh U3 criucka. [l BeiOopa enu-
HUIIBl U3MEPEHUs U3 CIUCKa HEOOXOAMMO HaXaTh Ha S4YeHKy, B KOTOpPYIO OyIyT BBOAMTHCS JaH-
HBIE, JIEBOM KHOMKOW «MBIIIN», CIEJIAB €€ aKTUBHOM, M HA)KaB HA HEH K€ MPaBOM KHOMKOW «MBILIN)
B pacKphIBLIEMCs crIUCKe (pUCYHOK 5.17) BBIOpaTh HEOOXO0AUMYIO eTUHHILY U3MepeHus. s BBoja
€MHMIIBI U3MEPEHUS C KJIaBHATypbl HEOOXOMMO HaXXaTh HA SUYEHKY, B KOTOPYIO OYyAYyT BBOJUTHCS
JTaHHBIE, JIEBOM KHOIKOW «MBILIN», C/I€TIaB €€ aKTUBHOW, U BBECTH HY)KHYIO €IUHUILY U3MEPEHHUS.

B cronbue KoadgduumneHnT ycnjieHnss BHelIHEr0 YCHJIMTEJIS BbICTaBIsIeTCS KOAPGUIIUEHT
ycusieHus (B paszax) MpeABapUTEIbHOTO YCUIIUTENS — BHEIIHETO M0 OTHOLICHUIO K armnapaTHON 4a-
cty, npou3BoauMoil 3A0 «DNEKTpPOHHBIE TEXHOJIOTUHU M METPOJOTHYECKHE CUCTEMBD», WU He-
yIpaBIIeMoro nporpaMMHo. OOBIYHO BHEIIHUE YCHIUTEIN YCTAaHABIUBAIOTCS Ha Y4acTKE U3MEpH-
TEJIBHOI'O TPAKTa JI0 aHAJOrOBBIX BXOJOB JUIS YCHJIEHUS CHTHaja MOCTYIAIOLIEr0 C MEPBUYHOIO
npeoOpasosaresns. /g BBoia ko uIMeHTa YCUICHUS YCUIIUTENS HEOOX0UMO IIEIKHYTh JIEBOM
KHOIIKOW «MBITIHNY 10 stueiike B cToo1e KodddpuuuenT ycunennsi BHeIIHEro yCHJIMTENsl HApo-
TUB MU3MEPHUTEIHHOIO KaHala, K KOTOPOMY MOJKJIIOUEH Mpeodpa3zoBaresb Yepe3 3TOT YCHINTENb, U
C KJIaBHATYpPbl BBECTU HYKHOE 3HaU€HUE KOI(PPUIIMEHT yCUICHHUSI.
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N YyecTe. Eq. usm. MB © twHero  [lpegs.
npeotp., B qTensa | ycuauTen
B/ea.uam.
arM
1 0.001 wB Na 0
2 01 g M 2
3 0.001 G, 0
4 0.05 na ™Mc2 0
5 0.0 i g 0
5 5 5 2
7 0.001 T e ]
8 013 g 2
3 0,001 mB  MC 0
0] 000 B :M’ e 0
+ T

Pucynok 5.13

B cronbue OnopHoe 3HaueHHe ISl BbluMcJeHus Ab ycTaHaBiauBaeTcsi OOpHOE (HyIe-
BO€) 3HAUEHUE U1 BEIYUCIIECHU JOrapu(pMUUECKOro ypoBHs cursana B ab.
JU1s SHEepreTUUeCKUX BEIUYUH (SHEPTrUuu, MOLIHOCTH U T.I1.) YPOBEHb, U3MEPSAEMBIH B Oenax:

A
L=Ilg——,
Ay

M3MEPSIEMBIN B tenunbenax:

A
L=10lg —
A

rre A — OlleHMBaeMoe 3HaYeHHEe SHepruM (MOIIHOCTU U T.I.), A0 — ucxoqHOe (OMOpHOE)
3HauY€HUE HEPTrun (MOUIHOCTH U T.IL.).

JlJ1 CKOpPOCTH, YCKOPEHUS, CUJIbI U T.II. YpOBEHb, U3MEPsIEMbIH B Oemax:

B
L=2lg —,
BO
U3MepseMBIii B eruoenax:

L =20lg :
0

rae B — oleHuBaeMoe 3HAYEHHE CKOPOCTH (YCKOpPEHHUs | T.I.), Bo — HCX0AHOE (OMOpPHOE)
3HAYEHHE CKOPOCTH (YCKOPEHHUS U T.I1.)

Jlns m3MepeHuid ypoBHEHl B aKyCTUKE B Kaue€CTBE ONOPHOTO 3HAUY€HUs Ag NPUHUMAIOT
2x107° I1a, yposueii Bubpammn — 3x10* m/c? wmm 3x10° Qg (B COOTBETCTBUM POCCHICKAMH U
eBponeiickumn  ctapgapTamu), 1x10°y/c? mm 1x107 g (B COOTBETCTBHH C aMepHKAHCKHMH
CTaH/apTaMH), YPOBHEH CUTHAIIOB B JJIEKTPOTEXHUKE — 1 MKkB, ypOBHEH CUTHAJIOB B CBsi3u — 6,3 B,
ypoBHeil curmanos Bubpockopoct — 5X107 m/c wmmm  1x10° m/c, ypoBHeit curHamos
BuGponepemernenus — 1072 .,

B cronbue CMmelieHne mocTOSTHHON COCTABJISIIONIEH YCTaHABIMBACTCS BEIMYMHA CMEIIIE-
HUS TOCTOSTHHOM COCTABIISIFOLIEH M3MEPUTENIbHOTO TpaKTa. JTa BEIWYMHA 33Ja€TCA B €IMHHUIAX
n3Mmepenns. Hampumep, B qaTurke riyOuHbI (HaTduk gaBieHus) Beixony 0 B — COOTBETCTBYET TITy-
6una 100 m. Torma B 3TOM cTonOIe A AaTYUKA JaBJICHUs ycTaHaBnuBaeTcs BenmuuuHa 100.

B nocnennmii cronbenr Hazpanue kaHajia BBOAUTCS YA0OHOE JIJISl TIOJIL30BATEIs HA3BaHUE
M3MEPUTENILHOTO KaHala, JUIMHA CTPOKUA HE MOXKET MPEBBIIATh 25 CUMBOJIOB.

Jly1st OBICTPOTO BBOJA TAHHBIX 10 TOMY WJIM HHOMY MEPBUYHOMY MPEOOPa30BATEIIO MOKHO
BOCTIOJNIb30BaThCSl 0a301 JAHHBIX JTATYMKOB (CO3JaHHME U PEeNaKTUPOBAHHME 0a3bl NAaHHBIX JATYMKOB
OTHUCHIBAETCS HIDKE). [[71s1 3TOTO HaXKaTh JIEBOM KHOMKOW «MBIIIM HA STYEHKY Ha3BaHMs KaHaa, 1o
KOTOPOMY BBOJSTCS JIaHHbIE, M HAXKaTh Ha 3Ty SYEHKY MpaBOi KHOMKOW «MBILINY, MTOCIE YEro OT-
KpoeTcsi cnucok (pucyHok 5.14) BHeceHHBIX B 0a3y JaHHBIX JATYMKOB. M3 3TOrO crmmcka BBIOpATh
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WHTEPECYIOIINIA TaTYMK, [TOCIIE Yero JaHHBIC U3 0a3bl M0 ATOMY JATYHUKY 3aHECYTCS B TAOJIHUILY pe-
JTAKTUPOBAHMS NIapaMETPOB U3MEPUTEIIBHBIX KaHAJIOB.

Curnan
BC112
BC201

Yg, monorok,
BMH1
BMH1-H
MukpodoH
MPA201
MPAZ215
MPA21E

Pucynok 5.14

Kuonka CoxpaHuTh CIy>KUT AJIs 3alIUCH U3MEHEHHBIX NapameTpoB. COXpaHUTh U3MEHEHUS
MOXHO M IIPpHU IIOMOIIKX KOMAHJbI COXpaHI/ITb meHro Daia win IIpy IIOMOIIM TOpAYUX KJIaBHII
<Ctrl> + <S>.

HpI/I HaXaTUH Ha KHOIIKY BLIXOZI IPpOUCXOOUT BbBIXOJ M3 OKHa IMIPOI'paMMBI. BaKpHTB OKHO
MOYKHO M H@)KaTHEM KHOIKH [, PAacCIIOJIOKEHHOM B IIPABOM BEPXHEM YIily OKHA IPOIPAMMBI, WIH
MpyY MOMOIIY KoMaHbl Beixoa meHto daitJr.

5.4 Ba3a nannbix qaruukos (dach.cfg)

Komanzna ba3za nannsbix naruukos (dach.cfg) menio PenaktupoBanue ¢aiiiioB oTkpbiBa-
et 6a3y JaHHBIX 1aTYMKOB (prcyHOK 5.15). [lonp3oBaTenb MOXKET caM U3MEHSTh €€, BHOCUTH HOBBIE
JTAHHBIE U yHANATh cTapble. Kaxmas cTpoka OnMCchIBaeT OJUH TATUHK.

™ Pe nakTHpoBanue dparna Gasbl AaHHbIX JaTumKoB - datch.cfg Q@@
®ain  PeaakTupoBaHue dakinos CTpoka Cnpaeka
[ + NoBasute cTpoky ] [ — Ypanute cTpoky ] [ ﬁ‘ CoxpaHuTe ] [ ¥ Booa ]
N2 YyecTe. Ea usm.  KY eHewHero  [peas. Onoproe %P aiin Nonpasku Cmew,. HassaHue aaryuka
AETYUKAE, YCUAMTENA  YCUAWTENL  3HaY. Ana AYX nocT. CocT.,
B/ea.uzm. BbIYMCA. E0.U3M.
ab

1| 0.001 mB 1 0 0.001 0 0 CurHan
2 | 013 g 1 2 0.00003 0 0 BC112
3 | 1 g 1 0 0.00003 0 0 BC201
4 | 0.5 g 1 0 0.00003 0 0 BC202
BSH| 0.1 g 1 2 0.00003 0 0 AP38
6 | 0.55 g 1 2 0.00003 0 0 AP33
7| 0.0 g 1 2 0.00003 0 0 AP2038
8 | 01 q 1 2 0.00003 0 0 Ya.MonaTok
e 5 g 1 2 0.00003 0 0 BNH1

10 40 g 1 2 0.00003 0 0 BNH1-H

11 0.05 MNa 1 2 0.00002 0 0 Mukpodor
12 | 0.05 MNa 1 2 0.00002 0 0 MPA201
13 | 0.04 MNa 1 2 0.00002 0 0 MPA215

14 0.032 Na 1 2 0.00002 0 0 MPA216

Pucynok 5.15

J106aBUTH CTPOKY MOXHO MO0 mpu BeIOOpE KoMaH bl JI06aBUTH cTpoKy U3 MeHI0 CTpoka
VI KHONIKOHM + JI00aBUTH CTPOKY.
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Y aanmuTh CTPOKY MOXKHO JHOO MpU BEIOOpPE KOMaHIbl YAAJMUTH CTPOKY 13 MeHIO CTpoka
WJIM KHONIKOW — Y 1aJIMTh CTPOKY.

Jlnist BBO/Ia JAaHHBIX, B KaKyIO JIMOO SUCHKY, JIelaeM €€ aKTUBHOM Ha)KaTheM JIeBOI KHOIIKOM
«MBIW». B 3TON s4yelike BBOAUM HEOOXOINMOE 3HAUECHUE.

Crtpoku 0a3pl JaHHBIX JATYMKOB 3AMONHIIOTCS TAKKE KaK U CTPOKH TAONHUIIBI PEAAKTHPO-
BaHUs [1apaMeTPOB U3MEPHUTENIbHBIX KaHAJIOB. 3all0JIHEHUE TaOIUIbl PEeJaKTUPOBAHUS ITapaMeTPOB
WU3MEPUTENIbHBIX KaHAIOB ONMUCKhIBacTcs B MyHKTe 5.3 KoHdurypanus nu3mMepurebHBIX KAHAJIOB
(tabconfig.cfg)

Knonka CoxpaHUTB CIY>XUT IS 3aIIMCH U3MEHEHHBIX nTapamMeTpoB. COXpaHUTh U3MEHEHUS
MO>XXHO M IpH Nomoly KoMaHJpl CoXpaHuTh MeHIO Palyl WM NpHU MTOMOIIN TOPSYUX KIIABHIII
<Ctrl> + <S>.

[Ipu HaxkaTMu Ha KHONKY BBIX0J MPOMCXOAUT BBIXOJA U3 OKHA MPOrPaMMBbl. 3aKPBITh OKHO
MOKHO ¥ Ha)KaTHEM KHOIIKH [, PaCIOJIOKEHHON B MPaBOM BEPXHEM YIJIy OKHA NPOrPaMMBI, WK
IIpY [MOMOIIM KOMaHAbl Beixoa meHto daitJr.

5.5  @aijiun-yka3aresb koHpUrypauuu cucrembl (myconf*.mrs)

Jlist mpaBUIbHOM paboOThl IporpaMM 00pabOTKH CUTHAIOB HEOOXOIMMO HMPAaBUIIBHO YCTaHO-
BUTH yKa3aTenu QaiiyioB. B Texkymiei qupeKkTopun JODKEeH HaX0uThes ¢aitn myconf.mrs.

Komanna ®aiti-ykasarenb KoHGurypanum cucremsl (myconf*.mrs) menio Pegaktupo-
BaHue (paiiJI0B OTKPHIBAET OKHO IIPOTPaMMBI, B KOTOPOH yKa3aH MyTh K (aiiiy KOHPUTypauu cu-
crembl (pucyHOK 5.16).

= myconf*.mrs - dhaHa-ykazaTe b KOH(PHIYPALHH CHCTEMbI EI

P Af-YKaZATENE KOHPUMYPALMK CHCTERE (MO YMonMaHHe myconf.mrs)
| [ B

Pucynok 5.16

B cTpoke Daiis-yka3zateb KOHQUTYpPallUM CUCTEMbI OTOOPaXKaeTCsl MOTHBIN MyTh U UMS
(aiina. TTpu Ha)kaTUM HA KHOTIKY | -4  MOSABNSETCS JOMOJHUTENLHOE OKHO JUTS BEIOGOpa (aiina u3
CYyIIECTBYIOMHMX (haityios.

Jlns BeIOOpa (paiina ykazarens KOH(QUTypaly IOMECTUTE yKa3aTellb Ha ¢aiin myconf.mrs u
HaXMUTE KHONIKY OTKpPBITS.

ITpu HaxxaTUM Ha KHOMKY BBIX0 MPOMCXOAUT BBIXOJ] U3 OKHA. 3aKPBITh OKHO TAKXK€ MOXKHO
¥ HaKaTHEM KHOIKH [E], pacIioyioxKeHHO! B IPABOM BEPXHEM YTIIy OKHA.

5.6  Ilyrm nast BBoa 1 00pabOTKH CUTHAJIOB

Komanza Ilytu BBOAa u 00padoTkm curnajoB MeHio PenakrupoBanue gainos 3anycka-
€T OKHO pelaKTHpOBaHus (aiiia myTH BBOJa U 00paboTKK curHaia (pucyHok 5.17).

B ctpokxe CMrHaJibl ykasaH myTh JUIs 3aIMCH M 00paOOTKH CUTHAJIOB IpOrpaMMamMu 3anuch
cUrHaJIoB U BocniponsBeaenne CUrHAJIOB.

B ctpoke Pe3ysabTaThl 00padoTKM yKa3aH MyTh JUIS 3allUCH PE3YJIbTAaTOB 00pabOTKU M3
nporpaMM. B aHHYI0 AMPEKTOPHUIO 3aITUCHIBAIOTCS TaHHbIE U3 IIporpaMM rpaduyeckoit o00padboTku
JTAHHBIX, B KOTOPBIX MPEIyCMOTPEHA KHOIKA 3amuch JJIs 3alIMCH YMCIIOBBIX 3HAUE€HUI oToOpaxae-
MOTO B KOHKPETHOW Tmporpamme (Hampumep, mporpammbel Ocumiiorpad u Y3K0NoJOCHBIM
CHEKTP) rpaduIecKoro n300pakeHusl.

B ctpoke Tabamusbt Excel ykazan nyte ans 06paO0OTaHHBIX pe3yIbTaTOB MPEICTaBICHHBIX
B Bujie Tabnui Excel.
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ZETLab Hactpolika mapameTpoB U3MEpUTENbHBIX KaHAIOB

K3 [lyTH anA BEOOA H 0OpPabOTHH CHIHAIDER @

CurHank

PezyneTare! o8patoTku

Tagnuel Excel

P &FiE! KOHDHMYPALLHH

MonezoEaTensckHe NonNpagkH

P alinkl cnpaskM

F e

B ok

Pucynok 5.17

B crpoke @aiisibl KOHPUIypaluu yKasaH IMyTh JJIs coxpaHeHus mporpammamu ZETLab
CBOMX HACTPOEK JUISI MOCIIAYIONIEH UX YCTAHOBKH MPU TOBTOPHOM 3arrycke. Takke 1Mo yMOT4aHHIo
B JIAHHYIO JIMPEKTOPUIO COXPAHSIOTCS MPOCKTHI, CO3JIaHHBIC MPH TOMOIIY TMAHEIW YIPaBJICHUS
ZETLab.

B crpoke Ilosib30BaTeibCKUe MONMPABKU YKa3aH MyTh JUIsl KATMOPOBOYHBIX (3aBOJICKHUX)
YCTaHOBOK, KOTOPBIC MOTYT MU3MEHSTHCS MPHU MPOBEICHUU MEPUOIUICCKON MmoBepku. [laHHas au-
PEKTOpHS HE HECET JUIs MOJb30BaTes sl HUKAKOH IMOJIE3HOW WH(POPMAIIUU M HE PEKOMEHIYETCSl JUIs
WU3MEHEHUH I10JIb30BATEIIEM.

B ctpoke ®aiinbl cipaBOK yka3aH IMyTh Ui CIpaBOYHBIX (haiioB mporpamm ZETLab.
JlaHHast TUPEKTOPHS HEe HECET JJIS TMOJIh30BaTelsI HUKAKOH IMOJIe3HOW MH(POPMAIUN U HE PEKOMEH-
JIyeTCsI Ui U3MEPEHUH 10JIb30BaTEIIEM.

[Ipu HakaTHHM Ha KHOMKY i_thW | HaPOTHB COOTBETCTBYIOMIEH CTPOKH MOSBIISETCS JIOMOJN-
HUTEJIBHOE OKHO JIJISl BRIOOpA JUPEKTOPHH.

[Ipu HaXkaTuK Ha KHONKY BBIX0 MPOUCXOIUT BBIXOJ U3 MPOTPaMMBbI. 3aKPBITh OKHO TaKXkKe
MOKHO U HAKaTHEM KHOIIKH [Ed], pPacIIOI0KEHHOM B IPAaBOM BEPXHEM YIIIy OKHA.
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ZETLab IIporpamma Hactpoiika BXoAHOro quamna3oHa

6 IIporpamma Hacrpoiika BXOJHOI0 JMana3oHa

[Iporpamma HacTpoiika BX0HOr0 JUana3oHa 3amyckaercs u3 MeHio CepBHCHBIE (pUCY-
HOK 6.1) manenmu ZETLab BeibopoM komanasl HacTpoiika BxogHoro nuana3zona. Ha skpane mo-
HUTOpPA 0TOOpasuTcs pabouee okHO porpamMmel Hacmpoiika éxoonozo ouanasona (pucyHok 6.2).

JlaHHas mporpamMma HOCUT MH(OPMAIIMOHHBIN XapakTep. B 3amyiieHHOM OKHE TIpOrpaMMBl
MO>KHO MIOCMOTPETh Ha3BaHUE KaHala U COOTBETCTBYIOLIME 3TOMY KaHAJy MHTErPAJIbHBINA YPOBEHb,
U3MEpsEMbI BEPXHUH /MaIa30H (OTHOCUTENBHO YCTAHOBJIEHHBIX €IMHULl U3MEPEHUS) U €IUHULIBI
WU3MEpPEHHUS.

CepBMcHEE

3arpyzka cHrHaneHoro Npoueccopa ACTPOHKA BXOAHDIO AManazoHa
'1-3 Hactpolika napatdetpos AL w LA
W .
FPeaarTupoBatie balinos NapameTpos HazgaHue kaHana HT:;E:;::HM NuanazoH En. st
E [Moak MOYEHWE CETEERIX AHANWEATOROE Eorrian T o E J
2 U neposoi se00/BLIB0L
= [Curnan2 I s B
HacTpoiika ExoaHorn AManasoHa
; P - [Curnand N |IviE:
et [Curnand B ME
] B0
20 AneTR O L [Fereparop 1 [ B =00 |riE:
P UASTPALKA CHrHANOE
P |1 Curnand I e |riE: J
7 MNpocaYWMEaHUE KaHAN0E
2 BrewnHud sma moaynen AUNALAN CompaHTE KOHbBUrpaL ‘
‘ﬁ' ZETheszenger
B 2 ar Pucynox 6.2
Pucynox 6.1

B cnucke Ha3panme kaHaoB OyqyT OTOOpakaThCsl BKIIIOYEHHbIE (U3UUECKUE KaHAIbI
aHaJIM3aToOpa W BUPTYaJbHbIE KaHAJbl, IOPOXKAAEMbIE COOTBETCTBYIOIIMMU IIporpaMMamu (Ipo-
rpaMMbl GUIIBTPALIMHU, TeHEPALIUU CUTHAJIOB, TEH30METPUH U Jp.).

Nunnkatop WHTerpajibHbIii ypOBeHb ] B oxasoisaer WHTErPAIbHBIA YPOBEHb
CUTHAJIA U, IIPH MPEBBIILIEHUN MAaKCUMaJIbHO JOMYCTUMOI'O YPOBHSI, IEPETPY3KY COOTBETCTBYIOLIETO
KaHaja. J[Be TpeThbUX YacTH MOJII MHIUKATOpa OTBEAEHBI U1 YPOBHS CUTHANA, HE NPEBBIIIAIOLIETO
MaKCHMaJbHO TOMYCTUMBIA ypOoBeHb. UeM BbIII€ YpPOBEHb, TEM OOJbIIE 3aMOIHAETCS UHAUKATOP.
[Tpu nmpeBBIIEHMY MAaKCUMAaJIbHO JAONYCTUMBIN YPOBHS MHAMKATOP 3alOIHIETCS MOJHOCTBIO Kpac-
HBbIM [BeTOM. [IpaBblii Kpall HHIAMKATOpa OCTAHETCS KPAaCHBIM J0 T€X IOp, ITOKA Neperpys3Ka mo Ka-
HaJly He OyJIeT CHATa U MOJIb30BaTelIb He HAXKMET Ha UHIMKATOP JIEBOW KHOMKOMN «MBILIH.

B criucke /Imana3zon otoOpaxkaeTcsi MAaKCHUMAaJIbHO JIOMYCTUMBIN YPOBEHb BXOJHOTO CHTHA-
Jia 110 COOTBETCTBYIOLEMY KaHAIy.

B cniucke En. u3m. 0ToOpaxaroTcsi yCTaHOBJIEHHBIE €IUHUIBI U3MEPEHUS 0 COOTBETCTBY-
I0LIEMY KaHally. ENMHNIBI M3MEpEeHHsl yCTaHaBIMBAKOTCA B IporpamMme Pepakruposanue ¢aiiios
napamerpoB (nyHkT 5 HacTpoiika napameTpoB M3MepUTEeIbHBIX KAHAJIOB HACTOALIETO PYKO-
BOJICTBA).

Jlist BBIXOJA U3 MPOrpaMMbl HEOOXOAMMO HaaTh KHONKY [, pacrookKeHHYI0 B IPaBOM
BEPXHEM YTy OKHa.

6-1






ZETLab Iporpamma Y3KOIIOJIOCHBIN CITIEKTP

7 Tporpamma Y3KOIIOJOCHBII CIIEKTP

7.1  Ha3HayeHHe MPOrpamMMmbl

IIporpamma ¥Y3KONOJIOCHBIH CIIEKTP IpeJHAa3HaYeHa AJIs YaCTOTHOrO aHainu3a curxaia. Ilo
BPEMEHHOW pealM3aliy CHTHaJla HAXOIATCS OTKJIMKA MO Habopy 4acTOTHBIX (uibTpoB. Llen-
TpaJbHbIE YACTOTHI (PUIBTPOB PABHOMEPHO PaCIpeieeHbl [0 OCH YacToT.

[Tpu momomm nporpamMmbl Y3KOMOJOCHBIH CIEKTP TOJIb30BaTeNb MO (popMe CIeKTpa Mo-
KET ONpPENeNUTh HaJM4ue B U3MEPUTEIbHOM KaHalleé TOHAJIbHBIX CUIHAJIOB (JUCKPETHBIX COCTaB-
JSIOUIMX) U IIYMOBBIX KOMIOHEHT (pUCYHOK /.1). JlOmOJHUTENIbHBIE BO3MOKHOCTH IOCTPOECHHUS
CHEKTporpaMM (HabOp CHEKTPOB, paCCUMTAHHBIE B IOCIENOBATEIbHBIE MPOMEXYTKH BPEMEHU U
IPE/CTaBICHHbIE B 2-MEPHOM H/WJIM 3-MEPHOM BHJI€) NIO3BOJISIFOT MPOCIEIUTh AMHAMUKY HECTallu-
OHAPHBIX MPOIIECCOB (PHCYHOK 7.2).

ITocTpoeHue ceueHU CIeKTporpaMMbl 110 BPEMEHU M IO YacTOTE MO3BOJISIET U3MEPUTH I1a-
paMeTpbl HECTAIIMOHAPHBIX MPOIECCOB (prcyHKH 7.3 — 7.4).

& Yakononocksi ciextp - BuGpo AP9B [E]=1[e3] L) Yakononocubii cniekp - Crektporpamma - Bu6po AP98 @@
Yactota 8695.0 My  yposeHs(CK3) 38.79a6(0.00003g)

Yactora 280.00Cy epema  6.70c ypoeexe 37.50 g6 Crapt

Cron

Cron
100
3anuc

3anuce
WnTepsan, c
14.0
MpueruTs
Ceuenme

Yrenne

0 2000 4000 5000 5000 10000 S ey g2

Pucynox 7.1 Pucynox 7.2

L] CnexTporpamssa - Ceyenpe no Bpemeny Ha 255.000 1

Bpema= 530c  YpoeeHe= 51.14 g

L CnexTporpamma - Ceuenne no yactote Ha 4.50c

Yactota=3160.00 Ypoeene= 4328 g

60

20

0 5000 10000 15000 2 4 6 3 10 12

Pucynok 7.3 Pucynok 7.4

Bo3moxHOCTD MOJIY4YCHHA MAaKCUMAJIbHBIX U YCPCIAHCHHBIX CIICKTPOB, CPABHCHHUE CIICKTPOB
C 33JJaHHBIM CIIEKTPOM (HOPMOI1) MO3BOJISET JIETKO ONPEASTUTh pa3iIndre MEXIy 3aJlaHHbIM U pe-
AJIbHBIM YPOBHEM. JTO HEOOXOJUMO MPH MPOBEIEHUHU Pa3IMUYHOrO BHUJa MOHUTOPUHTa 000pyI0Ba-
HHSI, BXOJTHOTO/BBIXO/THOTO KOHTPOJISL.

O)IHOBpeMCHHBII\/’I CHeKTpaJ'IBHBIﬁ aHaJIN3 B Pa3JIMYHBIX YAaCTOTHBIX JWalla3oHax OAHOI'o nu
TOTO )K€ CHTHaJIa J]aeT BO3MOYKHOCTh HaOII0IaTh CIIEKTP KaK BO BCEM YAaCTOTHOM JHana3oHe (aHo-
paMHBIN peXUM), TaK U IPOBOAUTD JIETAJIbHBIN aHAJU3 CIIEKTpa B BEIOPAHHBIX YaCTOTHBIX JHaIa3o-
Hax. DTO HEOOXOIMMO MPH HATMYUH B CUTHAJIE BRICOKOYACTOTHBIX U HU3KOYACTOTHBIX TUCKPETHBIX
COCTaBJISIFOLIKX (pUCyHKHU 7.5 — 7.7).
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porpamma Y3KOITOJIOCHBIN CITIEKTP ZETLab

Ll YayonoocHbiH cnexTp - Curnani @@ Ll YayononocHbin cnexTp - Curnand @@@

Yacrora 1000 My Hacrora 1000.0 My
ypoeeHs(CK3) 113.9745(0.001ME) ypoeHs(CK3) 113.9146(0 001ME)
100 i |
WH=100.0 ¢ | WH=100.0 ¢ |
50 50
R TTI e
0 50000 0 5000 10000
Pucynok 7.5 Pucynox 7.6
Ll YaononocHbiH cnekTp - Curnani Q@@
Yactota 1000.0 My
ypoeeHs(CK3) 113.0456(0.001ME)
|
[ MH=100.0
50
0 500 1000

Pucynox 7.7

Bricokoe paspemenue (10 32000-X 1moj0c) MO3BOJIAET ¢ BHICOKOW TOYHOCTHIO OMPENEIUTh
YacTOTy CTAllMOHAPHOI'O TOHAIBHOTO CHTHAJNA; Pa3/eIMTh HECKOJBKO OJM3JIEXalUX YacTOTHBIX
KOMITOHEHT. DTa CHTYyallusi 4aCTO HAOIIOAeTCs TPH BUOPOAKYCTHUYECKOM aHAIM3€E PA3TUIHBIX Me-
XaHMU3MOB C JJIEKTpUUYECKUM IpuBoAoM. B okpectHoctn 50 I'n, kak mpaBuio, Habmogaercss He-
CKOJIBKO JTMCKPETHBIX COCTABJISIONINX, CBA3aHHBIX C AJIEKTPOMArHUTHOW HABOAKOW, MEXaHUYECKH-
MH KoJeOaHUsIMHM, CBSI3aHHBIX C BpAIlEHUEM aCMHXPOHHOTO 3JeKTpoasurarens. Kak mpasuio, Bce
STH UCTOYHHUKHU HaxoadaTcd B monoce He ooiee 0,5 I,

[Tpu aHanm3e NIyMOBBIX KOMIIOHEHT MEIIAIOUIMM (DaKTOPOM SIBIISI€TCS] HATMYUE AUCKPETHBIX
COCTABIISIIONINX Ha criekTpe. B mporpamme npemxycmoTpeHa GyHkius OQuucTka cnekTpa oT JHc-
kpeTHbIX coctaBiasomux (JIC) (pucynku 7.8-7.9). Ota ¢yHKUMS MOAABISET BCE CTallMOHApHBIE
TOHaJbHBIE CUTHANIBI. Ha prucyHke 7.8 moka3aH CHEKTp CHTHAJA C JUCKPETHBIMHU COCTABIISIOIINMH,
Ha pUCYHKE 7.9 — [ocjie OYHUCTKHU CIEKTpa.

Ll YayononocHbiH cnextp - Volt

Ll YarononocHbii ciekTp - Volt Q@

Yactota 9916.0 Ny Yactota 9916.0 My
yposeHs(CK3) 51.50a6(0.00003g) ypoeeHs(CK3) 47 B9a6(D.00003g)
150 150
100 ‘ 100
50 500l d\ P—
a 5000 10000 15000 0 5000 10000 15000
Pucynok 7.8 Pucynox 7.9
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ZETLab Iporpamma Y3KOIIOJIOCHBIN CITIEKTP

[Tpu BUOpOaKycTHYECKOM aHaIM3€ OOBIYHO HCHOJB3YETCS MbE303JIEKTPUUECKUE aKCeIepo-
METpbl. DTH JaTYUKU OTHAIOT CUTHAJI, IPONOPIMOHAIBHBIA YCKOPEHHUIO B TOuke KpemieHus. Hop-
MBI Ha YPOBHM BHOPALIMU M UX CHEKTPAIbHBIN COCTaB YaCTO 33aJat0Tcs 10 BUOpockopocTH. st To-
ro 4yTOOBI MOJIYYUTh CUTHAJI BUOPOCKOPOCTH, HEOOXOAUMO IPOMHTEIPUPOBATH 110 BPEMEHU CUTHAJ
BuOpoyckopenus. Ilpu GanmaHCHpPOBKE BaXKHO MONy4aTh BHOpONEpEMENIeHHEe B TOYKE KPETUICHUS
natuuka. /IBoWHONM MHTErpai 1o BpEMEHU CUTHajla BUOPOYCKOPEHHUS MO3BOJISIET MOJIYYUTh CUTHAI
BUOpOIIEpEMEIICHUsI. DTU JIOTIOJIHUTENbHbIE (DYHKIIMH MHTErpUpOBaHHUs U Ju(QepeHIUpPOBaHUSL
CUTHaJIa peaJln30BaHbl B IPOrpaMMe.

Jlns u3MepeHus: YpOBHS IHCKPETHBIX COCTABISIOMIMX OOBIYHO HCIIONB3YIOT H3MEpeHue
ypoBHsI cpenHekBaapaTuueckoro 3HaueHus (CK3) B monoce punbtpa. B 3TOM citydae ypoBeHb fuc-
KPETHOM COCTaBJISAIOUIEN NPAKTUYECKH HE 3aBUCUT OT MOJIOCHI aHanu3a. s n3MepeHus ypoBHS
IIYMOBBIX KOMIIOHEHT HEOOXOIMMO U3MEPSTh CIEKTPaIbHYIO INIOTHOCTh MomiHocTH (CIIM), koTo-

pas 3a1aercad B eOuHUYa usmMepeHusl / Iy . DTO0 HEOOXOAMMO, TaK KaK CHEKTpalibHAsl TUIOTHOCTh

MOIIHOCTH IIyMa HE 3aBUCHUT OT MOJIOCH! aHalu3a. [IporpaMma ¥Y3K0MO0J10CHBIN CHIEKTP 03BOJISIET
paccunthiBaTh criekTphl 1o CK3, CIIM u aMmimuTyJHbIM 3HAYEHUSIM.

7.2  OnucaHue MpPorpaMmbl

Jliia 3amycka mporpamMmbl Y3KOMOJIOCHBIN CNIEKTP HEOOXOAUMO U3 MEHIO AHAJIU3 (pucy-
Hok 7.10) manenun ZETLab BbiOpaTh KOMaHAy Y3KOMOJOCHBIN cmekTp. Ha skpane moHuTOpa
oToOpasutcs pabouee OKHO MpOrpamMMbl ¥Y3KOMOJIOCHBIH cnekTp (pucyHok 7.11). B 3aromoBke
okHa OyneT oroOpaXkaTbcs Ha3BaHHWE CaMOM MPOTPaMMBI M, Yepe3 THPE, Ha3BaHWE BEIOPAHHOTO JIJIs
aHanu3a KaHaia. Han rpadukom criektpa oToOpaxaroTcsi u3MepsieMble BEIHYMHBI (4acToTa, ypo-
BEHb CUT'HAJIa), COOTBETCTBYIOIIHE MOJIOKEHHUIO Kypcopa rpaduka.

IIpumeyanue: MPOrpaMMy MOKHO 3aIlyCTHTh HEMOCPEICTBEHHO M3 paboveill JAMPEKTOPUH
ZETLab (o ymonuanuto: ¢:\ZETLab\). ms 3amyckaemoro daiina: spectr.exe

Ll VarononocHbIH cnekTp - Curnani

Yactota 3587514 ypoepeHe(CK3) 36.9406(0.001mB) MapameTpb!
001mB)

AHanuz Wameperue OTc

Makc 45.5a6(0.001mMB) Cpen 36.3p96(0

. Cton
IE YakononocHeIl cnexkTp

— Januck
E] HoneokTaBHbIN CNeKkTp

i
, X

YTeHue

B Bsavmarein yoxononocrei cexTp =520

D:] B3auMHeINM 00NE0KTABHBINM CNEKTP
@ BzauMHBIM KOPPENAUMOHHEIN aHANKS

@ AHANUS HENMHEMHBIX UCKaKEHUI

[ E] MNopAaKoBbIN aHanus

@ MoganeHeI aHanus

Pucynok 7.10 2000 4000 6000 8000

Pucynok 7.11

7.2.1 Ynpaenenue Kypcopom u macuimaouposanue zpaghuros

[Tepemenienue Kypcopa rpaduka Ha HY)KHYIO YaCTOTY OCYIIECTBIISETCS HECKOJIBKHUMH CITO-
cobamu:

- OABECTH YKa3aTeb «MBIIIN» HAa HYKHYIO 4acTOTYy, HaXaTh, U yJE€pPKUBasi HaXaTou Jie-
BYIO KHOTIKY «MBIIINY, JOXKAAThCA MOKa Kypcop rpaduka (BepTHKAIbHAS JHHHS) HE CPABHAETCS C
YCTAHOBJICHHBIM yKa3aTelieM «MbIn». [Ipn HaxkaTol M yaepKMBA€MOM JIEBOW KIJIABUIIE «MBIIIIH
Kypcop rpaduka Oyaer cienoBaTh 3a IepEeMENICHUEM YKa3aTeNsl «MBIIIN 10 TpaduKy;

- IPY aKTUBHOM OKHE MPOrpaMMBbl ¥Y3KOIOJIOCHBIN CIIEKTP HAaXXaTh JIEBOM KHONKOM «MBbI-
I Ha mose rpaduka, u, Ipyu MOMOIIH POJTUKA «MBIIINY, TIEPEMENIaTh Kypcop rpaduka;
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porpamma Y3KOITOJIOCHBIN CITIEKTP ZETLab

- IIPY aKTUBHOM OKHE IIPOTpaMMBbl Y3KONOJIOCHBIN CIIEKTP IEPEMEILIEHUE Kypcopa BIEBO
OCYILECTBIISICTCSI HAXKATUEM U yJEpKUBAHUEM KHONKH KJIaBHATypbl <A> (B JAaTUHCKOW packiaj-
Ke), Bipaso — <D>.

MacmtabupoBaHie 4YHMCIOBBIX OCEH OCYLIECTBISETCS IpPU IOMOIIM MaHMIYJIATOpa
«vbllby. [Ipy mepemenieHuM ykasarens «MBIIIW» BJOJIb YHCIOBBIX 3HAYCHHMM OCEH yKa3arelb
«MBIIIWY» OyAeT NPUHUMATh BHEIIHUN BHUJ B COOTBETCTBUH C INPEAINOJIAraeéMbIM JEHCTBHEM Mac-
mrabupoBanus rpaduka. [locie yCcTaHOBKM yka3arensl HaXaTh JICBOH KHOIKOH «MBIIIH», JTHOO
OPOKPYTUTh POJHK. PacTskeHue uiam cxatve rpaduka NpoucxoauT MU MOMOIIM yKazaTesed npu-

HSBIIMUX BUJ: 4—*, — — IS TOPU3OHTAILHON OCH U I , * — IS BepTUKaJIbHOU ocu. CIBH-

HYTh IpaduK BIPaBO/BIEBO WM BBEPX/BHU3 MOXKHO IpPU MOMOULIM yKa3zaTejeil MPUHSABIIMX BUI:

+—, —— A FOpH3OHTaHBHOﬁ OCH U T ) l — JJIA BepTHKaHBHOﬁ ocH. Eciim moMecTHTh YKa-

3aTeb «MBILIIM HA MEPECEYEHUE YHMCIIOBBIX OCEH, TO OH NMPUMET BHU/]L x . IIpn HaxxaTuum neBou

KIIaBUIIN «MBIIIKW» IPU YKA3ATCJIIC TAKOI0 BAa MPOHUCXOAUT aBTOMaCHITa6I/IpOBaHI/Ie 10 OCH ypOB-
Hs CUTHAJIA.

7.2.2 Ilepenoc zpaghuueckoil u uucineHHoi uHgopmayuu 6 MeKCmosvle PeOaKmopl

Jlns konupoBaHUs rpaduka ClEeKTpa HakaTh JICBOW KHOINKOM «MBIIIM» Ha IoJsie rpadukxa
IPOrpaMMbl U HaXKaThb KOMOMHAIMIO «TOpSAYuX KiIaBui» kinaBuarypsl <Ctrl> + <C>. I'pa¢uk 3a-
numiercs B 0ydpep oomena (Clipboard). BectaButh rpaduk B 11060i OTKPBITHINA JoKyMeHT Microsoft
Word nmmn Excel MOXXHO Ha)xaTueM «ropsuux KiaBuI» KiaaBuatypsl <Ctrl >+<V>, nnm HakaTHeM
Ha [PaBYIO KHOIIKY «MBILIM» ¥ BHIOOPOM B MOSIBUBILIEMCS] MEHIO KOMaH bl BcTaBUTB.

Jlnisi KONUPOBAHHUS CONMPOBOJUTEIBHON MH(POPMALMU HAXKATh JEBOM KHOIKOW «MBIIIN» HA
noje rpaduka nporpaMmbl U Ha)kaTh Ha KHOIKY KJIaBUATypbl <1> (B JIAaTUHCKOW packKiajiKe KJIaBH-
aTypbl). BcraButh 3Ty MHPOpPMALUIO B JF000H OTKPBITHIA TEKCTOBBIA JTOKYMEHT MOYKHO Ha)KaTHEM
«ropsiuux KiaBuIDy kinaBuatypsl <Ctrl >+<V> unu HakaTheM Ha MpaByIO KHOIKY «MBIIIN» U BbI-
00pOM B MOSIBUBLIEMCS] MEHIO KOMaH/Ibl BcTaBUTB.

ComnpoBoaurenbHas HH(pOpPMAILKS UMEET CIEAYIOIIYI0 CTPYKTYpPY: B IEPBON CTPOKE MUILIET-
Csl 3aroJIOBOK OKHA, B JAHHOM CJIy4ae Ha3BaHHME MPOrPaMMbl Y 3KOIOJIOCHBIN CIIEKTP U Ha3BaHHE
0oToOpa)kaeMoro KaHajia; BO BTOPOM M TpeTheil CTpoKax — M3MepsieMble BEJIMYMHBI, & UMEHHO 3Ha-
YeHHE YacTOThl M 3HAYEHHE YPOBHSA, COOTBETCTBYIOIIME IMOJOXKEHHIO Kypcopa rpaduka. Ecmu
BKJIIOYEHBI JOMONHUTENbHBIE rpadpuku (Makcumaiabhblii, Cpennnii u ®aiin (Hopma)), TO HX
3HA4YECHMS MUIIYTCS B CIEAYIOIMINX CTPOKaX.

Jlis KOMMpOBAaHUS YMCICHHBIX 3HAYEHUH YacTOThl M YpPOBHA BHUJIMMOM 4YacTH rpaduxa
Ha)XaTb JIEBOM KHOMKOW «MBIIIN» Ha IoJie TpaduKa IporpaMMbl M HaXaTh Ha KHOIKY KJIaBHATYpbI
<N> (B TaTMHCKOH packiaJKke KJIaBUaTypbl). BcTaBuTh 3Ty HHPOpPMALIUIO B TIOO0H OTKPBITHIA TEK-
CTOBBIN JIOKYMEHT MOKHO Ha)XaTHEM «TOpSYMX KiIaBHUID» KiaBuatypbl <Ctrl >+<V> uiau Haxaru-
€M Ha MPaBYI KHOIKY «MBbIIIN» U BEIOOPOM B IMOSIBUBILEMCS MEHIO KoMaH/bl BeraBuTh. BeTas-
JeHHast nH(OpMalKsa B TEKCTOBBIM JOKYMEHT Oy/leT MMETh CIEAYIOIIYI0 CTPYKTYpY: CHauaiza uaeT
COIIPOBOJIUTENbHAS UH(POPMALUs, B CIEAYIOUINX CTpOKax OyayT pacroyiaratbCsi 4acTOThl U COOT-
BETCTBYIOIIME YPOBHHM Ha 3THX 4YacToTax. Eciau BKIIOUEHBI JoMONHUTENbHBIE Tpaduku (Makcu-
MaabHblil, Cpegnuii 1 @aiin (HopMa)), TO 3HaYEHUS UX YPOBHEH OyIyT AOOABISATHCS B CTPOKU
OCHOBHBIX ypoBHEH. [Ipy KOMMpOBaHUM U BCTABKM YMCIICHHBIX 3HAYEHHWU 4acTOTHI U YPOBHA B J10-
KyMmeHThl Excel Bo3aMo)kHa 00paboTKa 3Toi nH(popMaluy U MOCTpoeHUe rpauKoB.

7.2.3 Hacmpoiika eHeuinezo 6uoa npozpammsl Y3K0noaocHwlii chekmp

[Ipu HaxaTuu Ha MPaBYIO KHOIKY «MBIIIK» Ha MMoJie TpauKa OKHA MMPOrpamMMbl Y3KO0IMo-
JIOCHBIIi CIIEKTP TOSBISIETCS JONOTHUTEIbHOE OKHO [lapameTpsl.

Ha Bxuagxe Ilapamerpsl oTo0paskeHusi (pucyHok 7.12) HacTpanBaroTCs TUIl JIMHUM U ma-
pameTtpsl rpadguka. Tunsl TMHUNA TpadUKOB MOTYT OBITh B BUJE TOPU3OHTANBHBIX (CTYMEHEK) WU
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JIOMaHBIX JIMHUW. B 3TOM BKJIa/IKE TaK)Ke YCTAHABIMBAIOTCS MapaMeTpbl OTOOPAKEHUS KaXKIOTO U3
rpa¢uKoB, IBET, TOJIINHA, 3aII0JTHEHUE (3aKpalIiBaHue) 001acTu rpaduka.

Ha pucynke 7.13 noka3zana Bkiaaka [lapamerpsl ceTku. B 3T0i BKiI1a1ke MOXKHO BKIIIOYATh
WJIM OTKJIIOYATh OTOOpaKEHUE FOPU30HTAIILHON U BEPTUKAIBHOM pa3METKH OCEH M JIMHUH ceTKH. B
ATOHM BKJIQJIKE TAKXKE 3aaeTcs 00JacTb BUAUMOCTH (00J1IaCTh OTOOpa)KeHHsI) rpaduKOB: BEPXHSIA,
HWOKHSIS, TIpaBasi v JieBasi IPaHullbl rpaduKoB.

MapaMeTpbl 3] MapaMeTpbl =

MNapametpl ceTkn | LgeTa v wpndTel | Haanwce || Wkana MNapameTpel oTobpakeHHs
MNapameTpel 0ToGpaKEeHHA MapamMeTpel CETEM | LpeTa M wpndTel | Hagnwee | LWikana
THM AHHHA THn oced
PazmeTrH oced
@ [ OpHZOHT AanEHEIE O NoMaHHeE
BepTHEAaNEHaA IopHzOHTaNEHaR
MNapateTpel rpadika
THHHK CaTEH

rDDHBDHTaHbeIB BBDTHKEJ’IbeIB

YPOEEHE * | Belfop KaHana

EET rpadwika
OTofpawaTe rpadte MPaHHLE! BHAMMOCTH
1 TonwmHa MMHKA rpadwka (o1 1 a0 51 137,639 Bepxhan | 12.5 Negas
3anonHeHHe
O Ees sananHeHHA G} C 3aM0NHEHHEM 47.33 HusHaa | 4100 MNpaean
(& NonoxmTensHoe () 3nakonepemenHoe
Pucynox 7.12 Pucynox 7.13
NapamMeTpbi @ NapamMeTpbi @
MapareTpel 0ToOpaseHHA MapareTpel oToOpaseHHA
MNapameTpel ceTikk | LIBETa K wpHdTel | Haankes | Wkana MNapaeTpel ceTkH | LEeTa M wpHTe | H3AMMCE | |kana
LpkdT
12 Pastep wpnbTa (o7 S 4o 300 MNoKazaTe HAANMCE
sl
OaTtymk B TouKe 2
PoH
Pucynok 7.14 Pucynox 7.15

Ha pucynke 7.14 noka3ana Bkiagka LiBera u mipudrhi. B 3T0i1 BKIagke MOKHO U3MEHSTH
pasmep mpudTa YUCIOBBIX 3HAUEHUH Ocell M M3MEpsAEMBIX BEJIMUMH. B 3Toil BKIajke Takxke 3aja-
eTcsl LIBET CETKU, Kypcopa, (hoHa, pa3MeTKH OCEM, JIETEH/IbI.

Ha pucynke 7.15 nokasana Bxiagka Haanues. B 3T0ii Bkiake MOXXHO 3amucaTh JONOTHH-
TEIbHYI0 TEKCTOBYIO MH(pOpMalnio, KoTopas OyneT oToOpakaTbCs MpU KOMUPOBAHWU M BCTAaBKH
rpaduka CeKTpa B TEKCTOBBIN JOKyMeHT. JlJist 3arnucu 3Toil HHPpOpMaluu HE0OX0AMMO TTOCTaBUTh
¢dnaxok [Moka3zaTh HAAMUCH, BEIOpAaTh HEOOXOAUMBIN MPUET AJIT BBOJA U B TI0JIe BBOJA HAJIHCH
HaOpaTh TEKCT.

Ha pucynke 7.16 nokaszan ¢gparmeHT pabodero OkHa IpOorpaMMbl Y3KOIMOJIOCHBII CIIEKTP C
JOTIOTHUTETTFHOU WH(pOpMaIuei.

Ha pucynke 7.17 noka3zana Bkiagka llIkama. B 3Toit Bkiagke MOXKHO BBIOpaTh THUN Mpe-
CTaBJICHHsI TOPU30HTAILHON U BEPTUKAIBHOM IKajl. BepTukanpHas mkana MOKeT OBITh MpeJICTaB-

7-5
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JIeHa B PaBHOMEPHOM, JIOTapu(PMHUECKOM WIIH AeIHUOSITBHOM BUE. | OpU30HTANBHAS IIKAA MOXKET
OBITH IIPEJICTABIICHA B PABHOMEPHOM, JIOTApU(PMUIECKOM UM 1/n-OKTaBHOM (JI0JICOKTaBHOM) BUJIE.

MNapameTpel oTobpaxKeHHR
MapameTpel ceTkM | LgeTa M wpnbTel || Haamice | Wkana
BepTHKanEHaA WKana MOpHEOHTANEHEA WKana

ﬂaT"'".‘“{ B TOJKE 2 OPaBHDNEDHaH @PaBHomepHaq

YacToTa GOGRE.00 My, YROERHE[CHI)

Make 20006(0.001MB) Cpeg 132 (&) Noraprimkdeckan ) Noraprimkdeckan
nE
120 O AeumfieneHan () 1/n okTaEHaR
100

Pucynok 7.16

Pucynok 7.17

[Ipu BBIOOpE TpencTaBIEHUS] BEPTUKATBHON IIKAJIBI OTOOpaKEHUE UYUCICHHOTO 3HAUYCHUS
U3MEPSIEMOT0 YPOBHS HaJ MoJieM Ipaduka OTHOCUTEIHHO MOJIOKEHUS Kypcopa OyIeT TaKhuM, KaKuM
€ro BBIOpaIM B HACTPOIKAX IMapaMeTpoB Y3KOIOJIOCHOTO CIEKTpa (HacTpoiika mapaMeTpoB Y3KOIO-
JIOCHOTO CIIEKTpa omucaHa B riaBe /.3 Hacrosmero PykoBoiacTBa omeparopa), a ceTka BEpTH-
KaJIbHOM 1IKajbl OyAYT B COOTBETCTBUH C BHIOPAHHBIM BHJIOM.

CoxpaHeHre M3MEHEHHBIX HACTPOEK OCYLIECTBISETCS HakaThueM Ha KHONKY IIpmMeHHTS,
nipu 3ToM okHO [lapameTpsbl 3akpoeTcs, a BRIOpaHHBIE HACTPONKU BCTYIISAT B CUJTY.

Breixonq u3 okna Ilapamerpnl 6e3 COXpaHEHHsS HACTPOEK OCYILECTBISETCS HakKaTHeM Ha
KHONKY OTMEeHHMTB, 1M00 Ha KHONKY [Ed], pacronoXeHHy B NPAaBOM BEPXHEM Iy OKHa, JUOO
Ha)XaTUEM JTI000M KHOMKOM «MBIIIN» Ha JII000€ MECTO dKpaHa, He 3aHuMaemoe okHoMm [lapamer-

pbI.

7.2.4 Ynpagnenue npozpammoii Y3Kononocnwlit cnekmp

Knonku ynpaBieHus pacriojiaratorcst B mpaBoil 4aCTH OKHa IPOrPaMMBlI.

Knonka ITapamerpsl oTkpsiBaeT okHO HacTpoiika mapamMeTpoB y3KONOJI0CHOIO CIIEKTPa
(HacTpoiika mapaMeTpoB Y3KOMOJIOCHOTO CIIEKTpa OMUCaHa B TJ1aBe 7.3 HACTOSIIETO PYKOBOJICTBA).

Knonka Crapr 3amyckaeT npolecc HempepbIBHOIO 0ToOpakeHus crekrpa. [Ipu 3amaHHOM
UHTEpBaJie pacyera M BKJIFOUYCHHBIX JOMOJHHUTENbHBIX rpadukoB (Makcumanbubiii 1 Cpennuii)
HaxaThe KHONKM CTapT oOHY/IsIeT HaKOMJICHHbIE [l pacyeTa JOMOJHUTEIbHBIX I'PauKOB CIIEK-
TpPbI, 1 HAKOIIJIEHHE HAYMHAETCS 3aHOBO.

Knonka Cron (may3a) ocTaHaBIMBAeT MPOLECC OTOOPAKEHUS CIIEKTpa M HAKOIUICHHUS [10-
MOJIHUTENBHBIX T'paUKOB, IPU 3TOM MPOLECC BBOJA JAHHBIX Mpojoukaercs. [lpu BKIIFOUEHHBIX
JIOTIOJTHUTEIBHBIX OKHAX MPOrpaMMbl Y3KOMOJOCHBIN CHeKTp HaxaThe KHonku CTom TiIaBHOTO
OKHa MpOrpamMMbl MPHUBOJIUT K OCTAHOBKE Ipollecca OTOOpaKEHHUS BCEX BKJIFOYEHHBIX JOMOIHH-
TEJIbHBIX OKOH. JlanmpHelilee MpoAoJbKeHHe Mpoliecca OTOOPaXEHHUs OCYILECTBIISETCS HaXKaTHeM
kHonku CTapT, ONMCaHHOM BBIILIE.

KHonka 3anmch 1Mo3BoJIsieT 3amucaTb MTHOBEHHOE 3HAYEHHE OTOOpakaeMoro CIEKTpa B
TEKCTOBBIH (aii ¢ pacumpenrem *.dtn. HaxxaTre Ha KHOIKY OTKPBIBAET CTaHAapPTHOE AUATIOTOBOC
OKHO, B KOTOPOM IIpeJyIaraeTcsi yka3aThb AUPEKTOPUIO JUIsl cOXpaHeHus (aiina, u ums sToro (aiina.
Jupektopust mo ymomuanuto — C:\ZetLab\resspect\. Ctpykrypa ¢aiina mpeacraBieHa B TaOIH-
e 7.1.
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Tab6muma 7.1
Home
p Crpoxu Ornucanue
CTPOKH
1 Y3KOIMOJOCHBIN CIIEKTP HaszBanue nporpammsl
2 Curnan 3 Ha3BaHue kanajia BBoJ1a CUTHaJIA
B aT0ii cTpoke oToOpakaeTcss KOMMEHTApUH MOJThb-
3oBareid. KomMmeHTapuii BBOIUTCS B OKHE
3 JlaTuuk B TOUKe 2

Hactpoiika napaMmeTpoB y3KONOJOCHOI0 CIIeK-
Tpa

YacToTHbIN quana3oH - ot 1.00I'11 no
4 12500.00T " 1. YacToTHOE pa3peiieHne
- 1.00T'. ITosoca apamusa - 1.50

[TapameTpsl HACTPOMKHU IIPOrpaMMBbl Y 3KOI0JI0C-
HBI CIIEKTP

5 Hara: 10-08-2005 Jlara 3anucu ¢aiina

6 Bpems: 20:02:47 Bpewmst Havana 3anucu daitna

7 Uactora Yposen» Cpemuii 3aFvOJIOBKI/I CTOJIOIIOB JJTAaHHBIX, B TAHHOM CJIy4yac B
(hbaiine yeTpIpe cToI01a

8 I'm nb(0.001MITa) nb(0.001MIla) | Enunuibe uamepenus (1o cToadiam)

Pacronararorcst UncieHHbBIC 3HAYCHUS JTaHHBIX, IPEICTABICHHBIC B (hopMaTe
C TUTaBaroOIIEeH 3armsTol. B KauecTBe pa3aenurens 1neaon u 1poOHON YacTh
HCIMOJIB3YETCS TOUKA.

9-1 u mocnenytomiue
CTPOKH

Kuonka UreHHe MO3BOJISICT MPOCMOTPETh 3alMCaHHbIi paHee B Gopmare *.dtn ¢aiin. Ho-
BBl rpaduik 0TOOpaxkaeTcs B TEX XK€ OCAX BMECTE C yKe 0TOOpaxkaeMbIMU IpaduKaMH.
RN | o
[Tone [mu=17.0c , Haxondleecs Mo KHOMKOW UTeHue, 0TOOpaXkaeT BpeMs pacuera JI0moJ-

HUTENbHBIX TpadukoB (Makcumaibublii 1 Cpeanuii). [Io ncteyeHnu 3a1aHHOTO BpEMEHU pacue-
Ta JONOJHHUTEIBHBIX I'PpaUKOB 3aKOHUUTCS PACUET, JOTOIHUTEIbHBIE TPa(UKU OCTAHOBSTCA, a B
1oJie 0TOOPA3UTCs YCTaHOBIICHHBIN MHTEPBAJ pacueTa (AJIUTEIbHOCTD).

WNuaukatop " I oxasnisact MHTErpaJIbHBI YPOBEHb CUTHAJA U, PU MPEBBIIICHUN
MaKCHMaJbHO JOMYCTUMOI'O YPOBHS, MEPErpy3Ky COOTBETCTBYIOIIErO KaHaja. /[Be TpeTbux yactu
TI0JI1 UHJIMKATOpa OTBEACHBI Ul YPOBHSI CUTHAJIA, HE IIPEBBIIIAIOIIET0 MAKCUMAJIBHO JOITYCTUMBIN
ypoBeHb. UeM Bblllle ypOBEHb, TEM OOJIbLIE 3amnoiHseTcss uHAuKaTop. [Ipu mpeBblllieHUN Makcu-
MaJIbHO JOIYCTUMBII YPOBHSI MHIUKATOp 3aIlOJIHAETCS IOJHOCTBIO KpacHbIM LBeTOM. [IpaBbIit
Kpall MHIUKaTOpa OCTAHETCsI KPAaCHBIM JI0 TEX IOp, IIOKa Meperpyska 1o KaHainy He Oy/eT CHITa U
I10JIb30BATENNb HE HAXKMET HAa UHAUKATOP JIEBOM KHOIKOM «MBIILIN.

JUist BBIXOJ@ U3 MPOrpaMMbl HEOOXOAMMO HaXaTh KHOINKY [E], pacroioKeHHYI0 B IPaBOM
BEPXHEM YTy OKHa.

7.3 OxHo Hacrpoiika napaMeTpoB y3KOMOJOCHOI0 CIIEKTpPa

JInst HacTpOMKM TapaMeTpoB MPOTPAMMBI Y3KOMOJOCHBIH CIEKTP HEOOXOIUMO JIEBOU
KHOIIKOM «MBIIIN» Ha)kaTh KHONKY IlapameTpsbl, KOTOpas HAXOQUTCS B BEPXHEM IIPAaBOM YIIIy, I10-
cie yero orodpasurcs okHo Hacrpoiika mapamMeTpoB y3KOMOJIOCHOTO cleKTpa (pucyHok 7.18).
Oxno Hacrpoiika mapaMeTpoB y3KOIOJIOCHOTO CIIEKTPa MOYKHO TaK)Ke€ BbI3BaTh HAaXKaTHEM KJa-
BUIIN <ESC> KJIaBUATYpPBI IIPX aKTUBHOM OKHE IPOTPaMMBbI Y 3KOIOJIOCHBIN CIIEKTP.

CBepxy okHa OyneT oToOpakeHa ycTaHOBJIEHHAs 4yacTOTa AMCKpeTu3auuu B ' (ycTaHOBKa
4acTOThI JUCKpETHU3alK onucaHa B pa3zene 4 Hacrpoiika napaMeTpoB aHAJIOrOBbIX BXO/I0B U
BBIX0/1a HacTosero PykoBoacTBa oneparopa).

B monsx co crpenkamu (CIUCKH) ¥ | BeIOMpaTh 3HAYCHUS TMApPaMETPOB MOXKHO
JIBYMsI crioco0aMu: Ha)aTh Ha CTPEJIKY MOJS M «MBIIIbI0» BbIOpaTh M3 PAaCKPBIBIIErOCsS CIUCKA
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ZETLab

HYXXHOC 3HAUCHHUC, HAKATH JICBOM KHOMKOM «MBIIITHN» Ha MOJIC U IIpy MTOMOIIH POJIMKA «MBIIIN», JTU-

00 KHOTIOK KJIaBUATyPhI CO CTPEJIKaMHU <T>u<l> BBIOPATh HYKHBIN 2JIEMEHT.

acTpokKa NapaMeTpoB ¥3KONONOCHOr O CNEKTPa =

50000 Ty

YacTora QMCKPETHSALMM,

YacToTHeM oHanasod, My

K.aHan usmepeHuIi

Tun NpeacTaBNEHAA

R - | [Crror <
YacToTHoe paspewweHie, My BecoBan duyHKLMA

| 25 ﬂ |XaHa ﬂ
YepenHeHye, cek WHTEr pUpoBaHWe/ AU

|1 j |6&3 ofpataTrMH j
Tun ycpeaHeH1a Tun ofpataTkid

|nuHeﬁHoe ﬂ |,[l.uc:er'rHoe N ﬂ

F.oreHT apHi 407 SanMcH

| CRELHEE KEA0PETHIHDE j

=

PacueT sHaveHuWs no Y

| Norapugruyeckoe, ob

MeguaHHei SuaETp
I Owuuctra crnektpa ot JC

HononHUT enEHEE OkHE
I Kenctp

[ Cnektporparaa
I 3D-cnekTporpardrda
I MNpoxoaHanA

[pMrEHHTE |

WHrepean pacyera

100 CEE

HononHWTENEHEIE rPadHEH

Iv M akcHrmansHer
I CpegHui
[ Faiin [Hopma)

CORpaHEHHE W BOCCT AHOEAEHWE $alinoe

KDHCPHI'HDGLLMH-SEI'IHCbJ - YTEHHE J Hoprma J

OTHEHKTE |

Pucynok 7.18

Cnucoxk YacToTHbIN AMana3oH, I'n - BEIOOP 4acTOTHOrO Juana3oHa (IOJOCHl aHAlIH3a) B
KOTOpOM OyJeT MPOU3BOANUTHCS aHAIU3 CUTHAJIA.

Crnucox Kanan usmepeHuii - BIOOp BKJIFOUEHHOTO (PU3UYECKOr0 JIMOO BUPTYaJbHOTO Ka-
HaJla, 10 KOTOPOMY B ITporpamMme Y3KOMOJOCHBIN CIIEKTp OyaeT 0TOOpakaThCs CIIEKTP CUTHATIA.

Crnucox YacroTrHoe pa3peuienne, I'y - BbIOOp 4acTOTHOTO pasperieHus (IIar Mexay 4a-

CTOTaMH PA3JI0KEHUs OBICTPOro JHOO0 IUCKPETHOTO MpeodpazoBanus Dyprne).

Crnucok BecoBasi pyHKIMS - BBIOOp TUIIA BECOBOW (PYHKIINM (OKHO B3BEIIMBAHUSA), IPUMeE-
HSIEMOM MPU CIIEKTpabHOM aHayn3e. BecoBast (yHKIMS ONMUCHIBAET 3aBUCUMOCTb BKJIa/la Mpeiie-
CTBYIOILIMX OTCYETOB MCCIIEAYEMOr0 CUTHAJa B BBIYHUCISAEMBIN CIeKTp. Bo3MoXkHbII TUI BBIOUpae-
MOM BECOBOM (DyHKITHIA:

* [psIMOYTOJIbHAS,

* XaHa;

* XOMMUHTA;
* biaskmaHa;

+* baprera;

* bipkMaHa cTaHnapTHast.
OcHOBHBIE TTapaMeTPhI BECOBBIX (DYHKIINN MPUBEICHBI B Ta0OmHIe 7.2.

Tabnuma 7.2
HaumenoBanue
BECOBOI1
byHKkuun

IIpssMmoyronbHas

X3MMHHTA

7-8

JdomycTrmoe oTKJI0HE-
HHeE CpeHell 4acToThI
¢puabTpa 1000 I'n, %

0,05
0,05

9KBHBa-

JIEHTHAaA

HIyMOBasi
noJioca, I'nn

20,00
30,00

IToJsioca o
YPOBHIO
3 ab, I'n

17,8
28,8

Otki0HeHue
HIUPHUHBI MOJI0-
cbl puiabTpa, I'n

0,60
0,90
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Bmskmana 0,05 34,54 33,6 1,04

Crnucok YcpeaHeHue, cek — BbIOOP MPOJOKUTEIHHOCTH YCPEAHEHHUsS] MTHOBEHHBIX CIIEK-
TPOB, B CEKyHaX. 3HAYCHHUS YCPEIHEHHSI MOXKHO JTMOO BHIOMPATh U3 CIIUCKA, TMOO0 BBOAMT C KIIaBH-
atypsl. MakcumansHoe ycpennenue 10 ¢, munumanbHoe ycpenuenue 0,1 c.

Crnucoxk UnterpupoBanue/aug. - Beidop Buga o06paboTku curHana: asoiiHoe auddepen-
nupoBanue, auddepeHuupoBanue, 6e3 00pabOTKH, WHTETPUPOBAHHUE, JBOMHOEC WHTETPUPOBAHHE.
@yHKIMS 10JI€3Ha NIPU padoTe C JaTYUKaMH CKOPOCTU U YCKOPEHHSI.

Crnucok Tun ycpeaHeHus - BIOOD THIA peXHMa HAKOIICHUS U YCPEIHEHUs CIIEKTPOB: JIH-
HENHOE, YKCIIOHEHIINAJILHOE.

Cnucox Tunm o0paGoTkm - BbIOOp THUMa OO0paOOTKH CHUrHama: OBICTPOE WM JTUCKPETHOE
npeodpazoBanue Oypbe.

Y3KOIMONOCHBINA CHEKTP PACCUYUTHIBACTCS C MOMOIIBIO NpeodpazoBanust Pypbe ¢ UCIONIB30-
BaHHEM BECOBBIX ()YHKIIHH.

JuckpeTHbIM mpeoOpazoBanneM Dypbe HA3BIBAIOT Mapy B3aMMHO OJHO3HAYHBLIX Mpeobpa-
30BaHUM:

npsiMoe mpeodpazoBaHue

= ~ 2%k
X(K)=>x(me N k=o0,1,..,N-1;
n=0

oOparHoe mpeodpa3zoBaHUE

1 N-1 'Z—an
X(n):WZX(k)e N n=0,1,... N-L
k=0

rue:

x(n), n=0, 1, ..., N-1 — mocsexoBaTeIbHOCTh BO BPEMEHHOM 00JacTH (BEIIECTBEHHAS WU
KOMILIEKCHas);

X(K), k=0, 1, ..., N-1 — nuckperHbie K03 PuirieHTs Oyphbe (BeUIECTBEHHbIC UITH KOMILICKC-

HBIE) — OJIMH MEPUO/I TTOCIIEI0BATEILHOCTH B YaCTOTHON 00J1aCTH;
k — HoMep otcuerta mocnenaoBarenbHOCTH X(K), COOTBETCTBYOMIHIA YacTOTe KA @)
-~k

e N - noBopaumBaromMiics MHOXHTENb, OTOOPAKAET Yrojl MOBOPOTA HA EIMHMYHOM
OKPY’KHOCTH KOMILJIEKCHON Z-TIJIOCKOCTH.

BricTpeiM npeobpazoBanueM Dypbe HA3BIBAIOT HAOOP AITOPUTMOB, NMPETHASHAUYCHHBIX TS
osictporo BerunucneHus AIID. [Ins BII® anuna N ucxoaHON MOCIEIO0BATENIFHOCTH JTOJKHA OBITh
paBHoit N=2", rie v — 1eoe moI0KUTETBHOE YHCIIO.

KonmuuecTBo pUIBTPOB B Y3KOMOJOCHOM aHaN3e MOKET ObITh paBHbiM 2" mu (1, 2, 4, 5,
8)*10". LlenTpasbHbIEC YACTOTHI Y3KOMOIOCHBIX (PHIBTPOB PABHBI:

f=f .mIN/2,

ouckp
rac f()uth — 4aCToTa JUCKPCTU3al1u, m— HOMCD (I)I/IJIBTpa, N — KOJIMYECTBO ITOJIOC aHa/J1M13a.

[Hupuna mosockl GUIBTPOB Y3KOMOJIOCHOTO CIIEKTPAIBLHOIO aHAIN3a 3aBUCUT OT MPUMEHS-
€Moii BecoBOM (pyHKIIUU.

Cnucox Tunm mpeacraBjieHHsi - BBIOOp TUIIA MPEJICTABICHUS: CHEKTPajbHas IJIOTHOCTb,
CIEKTpaJIbHAasl MOIIHOCTb, CPEIHEE KBAAPATUYHOE U TMKOBOE 3HAUEHUE.

B none KomMmeHnTapuii 1Jisi 3aniMcH MOKHO BBECTH C KJIABHATYPHI JTIOOYI0 HEOOXOIUMYIO
uHpopmanuo. MakcumanbHast IJIMHA BBOAUMOM uHpopmanuu - 200 cumBonoB. OHa Oynet 106aBs-
JIeHa B TEKCTOBBIN (haiis ¢ pacmupenrem *.dtn B Buae KOMMEHTapHs MPH 3alIUCH PE3YJIbTaTOB 00-
pabotku curnanoB. CTpykrypa daiina npencrasieHa B tTadmuie 7.1
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Crnucok Pacuer 3Havenmnii mo Y - BwIOOp Jlorapudpmuueckoe B b (Jorapupmudeckuit
MacimTad, OTHOCHUTEIBLHO OTMOPHOTO 3HAYCHHS JUIsl BhIYMCICHHS Nb) win JIuHelHoe (JTMHEHHBIH
MacmTal B €MHHIIAX U3MEPEHHs) 0TOoOpakeHue criekTpa. OnopHoe 3HaYeHUeE isl BEIUMCIIeHUs 1b
3amaercsa B nmporpamme PemakrtupoBanme (aiisioB mapamerpoB (nyHKT 5.3 Kondurypauus us-
MepHTeIbHBIX KaHaJoB (tabconfig.cfg) nacrosiiero PykoBojcTsa oneparopa).

Onaxok MeauaHHbIl (UIBTP BKIIOYACT/BBIKIIOYAET OYUCTKY CIEKTpa OT JAMCKPETHBIX
COCTaBJISIOLIUX.

Pamka JlonoJiHUTe IbHbIE OKHA — YCTAHOBKA/CHATHE (DJIAXKKOB JJIsl BKIIIOUYCHHSI/ BBIKITIOYE-
HUS JIOTIOJIHUTENILHBIX OKOH aHaiu3a. Brirrouaemble/BBIKITIOYaEMbIE JOMOTHUTEIbHBIE OKHA!

+* Kencrp;

* CnexkTporpamma;

+* 3D-cnekTporpamma;
+* [IpoxoaHas.

JlomoHUTEIbHBIE OKHA OMUCKHIBAIOTCS B MyHKTE 7.3.1 /[lononnumensnsle 0KHa HACTOSIIETO
PykoBoacTBa oneparopa.

B none MHTepBan pacyera 3amaeTcsi BPEMEHHOM HHTEpPBaJ pacyeTa JOMOJHHUTEIbHBIX
rpadukoB (Makcumanbhblii 1 Cpennuil). MunumanbHoe BpeMs pacuera — 10 cekyHa, MakcUMallb-
Hoe — 1000 cexyH.

B pamke /lonosHuTebHBbIE TpaduKkH U1 0TOOpakeHHs Ha rpaduyeckoM IoJse Iporpam-
Mbl Y3KOMOJIOCHBIN CHEKTP MakCUMAaJbHBIX U CPEAHHUX CIEKTPOB, a TAaK)Ke€ 3aJaHHOIO CIEKTpa
(Paiin (HopMa)) HEOOXOAUMO YCTAHOBUTH COOTBETCTBYIOIIUE (IIaKKH. Y CTAHOBKA/CHATHE (IIax-
ka MakcuMaJbHbIl TI03BOJISIET BKJIIOYHTH/BBIKIIOYUTH OTOOpaKEHHE MAKCHMAJIBHOTO CIEKTpa
curHaia. YcraHoBka/cHiTHe (akka CpeaHMIl MO3BOJISET BKIIOYMTH/BBIKIIOUUTH OTOOpaKEHHE
CPEJIHEro CIEKTpa CUrHAJIA.

IIpu ycranoBieHHbIX (uaxkax MakcuMaabHblil 1 CpeiHUI B INIABHOM OKHE ITPOrpaMMBbl
Y3KomoJI0cHbIH aHaauM3 B rpadguueckoi yactu OyayT OTOOpa)xaTbCsi BHIOPAHHbIE JONOIHUTENb-
Hble TpadUKH, a B M0JIe MHAUKATOPA, PACTIONOKEHHOIO M0JI KHONKON 3anuch, MOSBUTCS HAIUCh
WH= 1 psaaoM ¢ 3TOM HaJIUCBhIO HAYHETCS OTCUET BPEMEHH YCTAaHOBJIEHHOTO MHTEPBAa JUIsl pacye-
Ta JI0NOJHUTENbHBIX IrpadukoB (Makcumanbublil 1 CpeTHuUi).

Jlnst oToOpakeHUs! B IJIaBHOM OKHE IPOrpaMMbl Y3KOIOJIOCHBIH aHaau3 B rpaduyeckoi
YacTH 3aJlaHHOTO criekTpa (Paiia (HopMa)) HEOOXOIUMO CHavalla yKazaTh AUPEKTOPHIO, T Xpa-
HUTCA 3TOT ¢aitn. [{ng storo, B okHe HacTpoiika mapaMeTpoB y3KOINOJIOCHOIO CIEKTPa HaXaTb
KHOTIKY .|, PACTIONOXKEHHYIO 10l Hamuchio CoxpaHeHHe H BOCCTaHOBJIeHHe (aiioB cripasa ot
Haanucu Hopma, u B cTaHAapTHOM OTKpBIBLIEMCS JUAJIOTOBOM OKHE YyKa3aTh JHUPEKTOPHIO, TIe
xpaHutcsi (¢aiin 3amanHoro crekrtpa. Jupekropus mo ymomdanuo — C:\ZetLab\config\. [anee,
YCTaHOBUB/CHAB (priaxkok daiij (HopMa), MOXKHO BKJIIIOUUTH/BBIKIIOUUTE OTOOpAXKEHHE 3aJJaHHOTO
criekTpa. JTol QyHKIMeH ya0O0HO BOCIIOJIB30BAaThCS, KOT/Ia HaJI0 OTCIEANUTh MPEBbIIIEHNE CUTHAIA
HaJ| 3aJJaHHOM CIEKTPAJIbHONU XapaKTEPUCTUKOM.

@aiin (HOpMa) co37aeTcsi U PeAAKTUpYETCs JIIOOBIM TEKCTOBBIM PEIAaKTOPOM, HarpHMep,
NotePad, u gqomxken umets pacmmpenue *.nrm. Ctpykrypa ¢aiina JoKHA UMEET CIETYIONUNA BUT:

1. 80.
10. 70.
100.0 80.
1000.0 90.

10000.0 100.

B neBpIit cTONMOEI] 3aHOCATCS 9aCTOTHI 1O TOPSIIKY BO3PAaCTaHUsI CBEPXY BHHU3 B Tepliax, BO
BTOPOIl — YpOBeHb B jenuOenax. Paznenurenem Mexxay 3HAUEHUSMU YaCTOTHI U COOTBETCTBYIOIIUM
YPOBHEM Ha 3TOH 4acTOTE SIBJISIETCS MPOOet.
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JlononHHUTENbHbIE TpapUKU OMHUCHIBaIOTCA B TyHKTE [7.3.2 /Jononnumensusle zpaguru
HacTosiero PykoBoacrea oneparopa.

[Toxg nagnucero CoxpaHeHne U BOCCTaHOBJeHHUE (ailjioB, HAXOIATCA KHONKHU, O3BOJISIO-
M€ 3alMcaTh WIK OTKPBITh 3alIMCAHHYIO HAacTpPOMKy napameTrpoB okHa Hacrpoiika nmapamerpos
Y3KOII0JIOCHOT0 crneKTpa. MO)XHO 3amucaTh HaCTPOEHHBIE MMapaMeTphl OKHa B (ailin KoHpurypa-
UK (HECKOJIBKO pa3IMYHBIX HACTPOEK B pasHble ¢aiiner). s 3TOro, mocie HaCTPOWKH, HAXKaTb
KHOTIKY .|, pacronoxeHHyo cripaBa oT Hajamucd Kondurypamus — 3anuce, ¥ B CTaHZAPTHOM OT-
KPBIBILIEMCS IMAJIOTOBOM OKHE YKa3aTh ITUPEKTOPHUIO AJI COXpaHeHus (aiiia U 3a7aTb UM ITOMY
daiury. @aiin B ykazaHHYIO JUPEKTOPUIO 3alUIIETCs ¢ pacimmpenueM *.nsp. [lo ymonuanuto nu-
pekropus s 3anucu — C:\ZetLab\config\. IIpu mocienyromieit pabore MpocTo OTKPHITH 3allUCaH-
HBIA paHee ¢aill KOHPHUrypaluuu ¢ COXpaHEHHBIMH HACTPOMKAMU U BCE HACTPOMKHU BBHICTABATCS B
COOTBETCTBUHU C 3allMCaHHBIMU JaHHBIMU B 3TOT (aitn. s oTkpbiTHs ¢aiina KoOHPUTypaluu
HQKATh KHONKY .|, PACIIOJNIOKEHHYIO CIPaBa OT HANIHCH — YTeHHe, U B CTAHIAPTHOM OTKPBIB-
HIeMcsl JHMajJorOBOM OKHE YKa3aThb AUPEKTOPHUIO UIs OTKpBHITUA (aiia KoHUrypanuu OKHa
Hacrpoiika napamMeTpoB y3KOI0J0CHOI0 CIIEKTPA.

Knonka IIpuMeHUTBb — CIIy>KUT 17151 BBOJIa HACTPOEK B MPOTPaMMy Y3KOIOJIOCHBIH CIIEKTP
1 BbIX0Ja u3 okHa HacTpoiika mapaMeTpoB y3KOIOJI0CHOIO CIIEKTpA.

Knonka OTMeHMTB — CITy’KUT JUIsl BbIX0/1a U3 okHa HacTpoiika mapaMeTpoB y3KOmoJ10C-
HOTI0 cneKTpa 6e3 BBOJa HACTPOEK B IPOTPaMMy Y3KOMOJIOCHBIH CIEKTP

3akpbITh OKHO HacTpoiika mapamMeTpoB Y3KOIOJIOCHOTO cneKTpa 0e3 BBOJIa HACTPOCK B
MpOrpaMmMy Y3KONOJOCHBIN CIEKTP MOXKHO TAaKXE€ W Ha)XaTUEM JIEBOM KHOIKOM «MBIIIN» Ha
KHOIKY [E], pacrono)eHHy0 B IPABOM BEPXHEM YIIy OKHA.

7.3.1 JlononnumenvHnule 0KHa

7.3.11 Kencmp

IIpu ycranoBke ¢rnaxka Kemerp B pamke JlomoJiHuTenbHble OkHAa okHa Hacrtpoii-
KA MapaMeTPOB Y3KONOJIOCHOIO CIEKTPAa OTKPHIBAETCS JOINOJHMUTEIBHOE OKHO KEICTPAJIbHOIO
aHanmm3a Y3komoJiocHblii ciekTp — Kenerp (pucyHok 7.19). B Ha3BaHWM OKHA MHIIETCS Ha3BaHHE
camoro crekTpa (Y3KONOJIOCHBIN CIIEKTP), Yyepe3 TUpe HazBaHMe JonoiHuTenbpHOro okHa (Kem-
CTP) U, Yepe3 Tupe, HazBanue kaHana (Hanpumep Curnadgl). Kemnctp - 3To o6parHOoe npeodpa3oBa-
Hue Pypbe 0T jorapudma creKkTpa UMEIONIUil pa3MepHOCTh BPEMEHH.

KencrpanbHblil aHanu3 NpUMEHUM, HalpuMep, IPU aHAJIM3€ PEeYH JUIsl ONPEEIICHUs YacTo-
Thl OCHOBHOTO TOHA M TO3BOJISIET OTAEIUTHh MEUIEHHO MEHSIOUIYIOCS COCTABIISIOILYIO CIIEKTpa OT
OBICTPO MEHSIOIIEHCSI.

L] YakonoaocHbii cnextp - Kenctp - Curaani -
Bpema 0.0031mc
ypoeeHs 131.19246(0.001MEB)

130
120

110

0 0.002 0.004 0.006 0.008

Pucynoxk 7.19
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VYnpaBieHue KypcopoM M MacliTaOMpoBaHHE Tpaduka OCYIIECTBIAETCS Takke, KaKk U B
TJIABHOM OKHE IPOrpamMMbl Y3KOMOJIOCHBIH cnekTp (myHKT 7.2.1 Hactosimero PykoBoacTBa ome-
partopa). Ilepenoc rpaduyeckoil ¥ YUCICHHON HH(GOPMAIUK OCYIIECTBISCTCS TaKKe, KaK U B
IJIABHOM OKHE IPOrpamMMbl Y3KOMOJIOCHBIH cneKTp (MyHKT 7.2.2 HacTosimero PykoBoacTsa ome-
paropa).

Knonka Craprt 3anyckaeTr IpoLecc HENPEpPbIBHOTO 0TOOpa)keHUs KEICTpa.

Knonka Cron (may3a) ocTaHaBiIMBaeT Ipolecc 0ToOpaxkeHus Kerctpa. JlanbHelee npo-
JIOJDKEHHE Mpoliecca 0TOOpaXKEeHHsI OCYIIECTBIIACTCS HaKaTheM KHONKU CTapT, ONMCAaHHOM BHIIIIE.

KHonka 3anuch NO3BOJISIET 3amucaTh MTHOBEHHBIE 3HAUYEHUS OTOOpa)kaeMoOro Kemcrpa B
TEKCTOBBIH (aii ¢ pacumpenueM *.dtn. HaxxaTre Ha KHOIIKY OTKpPBIBaeT CTaHAAPTHOE JAUAIOTOBOC
OKHO, B KOTOPOM IIpeJylaraercsi yka3aTb AUPEKTOPUIO ISl COXpaHeHus (aiina, nu uMms storo (aiina.
Hupexrtopus o ymonuanuio — C:\ZetLab\resspect\. Crpykrypa daiina npencrasieHa B Tadmauie 7.3

Tabnuna 7.3
(I:{T(I))I\SEEI Crpoku Onucanue

1 KencTp y3KOIOJI0CHBIN CIIEKTP Ha3BaHne nonoaHuUTENbHOrO OKHA

2 Curnan 3 Ha3BaHune kanasia BBoJ1a curHaia

3 JlaTuuk B TOuke 2 KommenTapuii monbs3oBaresns
YacToTHBIN Auana3oH - ot 6.104I'n no

4 12500.00T ;. Ilar mo gactore - [TapameTpsl KercTpa y3KOMOJIOCHOTO CIIEKTpa
6.104I'1. ITomoca apanusa - 11.871

5 Hara: 10-08-2005 Jlara 3anucu (aiiiaa

6 Bpewms: 20:02:47 Bpewmst Hauana 3anucu daiina

7 Bpewms YpoBeHb 3aroy0BKU CTOJOLIOB JaHHBIX

8 CeK nb(0.001mB) Eaunnier u3mepenus (1o ctondiam)

Pacnionararorcst yncieHHbIC 3HAUCHHS TAHHBIX, MIPEJICTaBIIEHHbIE B (hopMare
C TUIaBarolllel 3amsaToil. B kauecTBe paznenuTens 1enoi u IpoOHOI YacTu uc-
MIOJIB3YETCs TOUKA.

9-s1 u mocnenyro-
A€ CTPOKH

st 3akpeitus okHa Kenerp Hano, 6o B okHe HacTpoiika napaMeTpoB y3KOIMOJIOCHOTO
criekTpa cHATh (iaxok Kemerp B pamke J[onoJHATEIbLHBIE OKHA, TU00 HaXXaTh KHONKY [E], pac-
MOJIOKEHHYIO B TIPAaBOM BEPXHEM YIIIy OKHA, IIpH 3ToM (iiaxkok KenceTp aBToMaTnueck CHUMETCSI.

7.3.1.2 Cnexkmpozpamma

IIpu ycrtanoBke ¢uaxka CnexkTporpaMmma B paMmke JlomoJiHHTe/bHbIE OKHA OKHA
HacTtpoiika napamMmeTpoB y3KONOJIOCHOTO CIEKTPA OTKPHIBAETCS AOIOJHUTEIBHOE OKHO BpEMsI-
YaCTOTHOT'O pacIpe/Ie/iCHUs] CUTHaa Y3K0NoJI0CHbIi cniekTp — CnekTporpamma (pucyHok 7.20).
B sTOM OKHe oTOOpaXkaeTcs BpeMsA-4acTOTHOE paclpeesieHle CUTHaA - CIIEKTPorpamMmma.

Crnektporpamma JJaeT NMpeACTaBIEHUE O PACIIPEAECIEHUH YaCTOT CIIEKTPa B pa3Hble MOMEHTBI
BpeMeHHU. B Ha3BaHMM OKHa NMHUIIETCS Ha3BaHHWE CaMOro CreKTpa (Y3KONOJOCHBIH CHEeKTP), yepes
TUpE Ha3BaHME JOMOJHUTENbHOrO OokHa (CmekTporpamma) U, uepe3 THpe, Ha3BaHHWE KaHajla
(manpumep Curnaul).

[IBeT oToOpaxkaeT ypoBeHb criekTpa. Huskue ypoBHH OTOOPa)KarOTCS YEPHBIM I[BETOM, BbI-
COKHE — KPaCHBIM.

[lepemenienue Kypcopa rpaduka OCylecTBISIETCSl YCTAHOBKOM yKazaTessl «MBIIIN» Ha Ie-
peceueHne UHTEPECYIONNX YAaCTOThl U BpDEMEHU M HAXXaTHEM JIEBOM KJIABUILEH «MBILLIN».

MacmrabupoBanne Tpaduka CIEKTpOrpaMMBbl OCYIIECTBIISIETCS TaKXKe, KaK M B TJIABHOM
OKHE TIPOrpaMMbl Y3KOMOJIOCHBI cnekTp (myHKT 7.2.1 HacTtosimero PyxoBoacTBa omepartopa).
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MacmtabupoBaHue MO0 YpOBHIO B CIEKTPOrpaMMe OCYIIECTBIISIETCS Ha)KaTHEM JIEBOHM KIlaBUIIEH
«MBIILINY, IPU HOSBISAIOIIUXCS COOTBETCTBYIOIIUX I'papUUECKUX BUIAX Kypcopa, Ha BEPTUKAIbHYIO
HIKaJy CIIEKTPOrpaMMbl, KOTOpasi HaXOAUTCs 1o kHonkamu F u T.

Ilepenoc rpaduyeckoil U YMCICHHON MH(OPMALMK OCYIIECTBISAETCA TaKXkKe, KaK U B IJ1aB-
HOM OKHE NPOTpaMMbl Y3KOMOJIOCHBIH cneKTp (myHKT 7.2.2 HacTosimero PykoBoacTBa oneparo-

pa).

Ll Cnexrporpamma - Curnan
YacToTa 1087.50My BpemA 53.00c  ypoBeHb 63.35AB(([ crapr

Cton

3anuce
WHTEpean, ©

i

996

MpUMEHNTE

CeveHue

+ i e

; LRy LseTHOM B

H

s
B8

o
=

0= Gl AN ann lannn

2000 4000 '6000 8000y

Miumnn

Pucynox 7.20

Knonka Crapr 3amyckaeT HaKOIJIEHUE CIIEKTPOB B CIIEKTPOTrPAMMY, IIPU 3TOM OOHYJISIOTCS
HAKOIUICHHBIE CIIEKTPBHI.

Knonka Cron (nay3a) ocraHaBiIMBaeT NPOLECC HAKOIIEHNE TEKYILHUX CHEKTPOB B CIIEKTPO-
rpamMMe. Takoke, Ipu HaxXaTuK KHONKHU CTOI, IPOMCXOAUT OCTAHOBKA BKJIFOYEHHBIX OKOH CEYCHMU
(Ceuenne mo yacrore u Ceuenue no Bpemenu). OKHA CEYCHHUIl CIIEKTPOTPaMMbI OMUCHIBAIOTCS
Huxke. /lanbHelnee NpoaoKEHNE Mpolecca HaKOIUIEHUS CIEKTPOB OCYILECTBIISIETCS HAKaTUEM
kHonkd CTapT, ONMCaHHOM BBILLIE.

KHomnka 3anuch 1Mo3BOJISET 3aMKMCaTh 3HAYEHUSI HAKOIJICHHBIX CIIEKTPOB B TEKCTOBBIN (aiin
¢ pacmupenueM *.grn. Haxxartue Ha KHONIKY OTKPBIBA€T CTAHAAPTHOE TUAIOrOBOE OKHO, B KOTOPOM
npejlaraeTcsl ykaszaTb JTUPEKTOPHUIO JUIs coxpaHeHus (ailia, u uMs 3Toro (aiina. B nanbHeiiem,
9T JaHHbIE MOXKHO HCIIOJIb30BATh MPU MOCTPOSHUH TPEXMEPHOIO U300paKEHUS 3alMCAHHbIX J1aH-
HBIX B IporpaMmax TpPEXMEPHOro MoJenupoBaHus. JIUpeKkTopuss 1O YMOJYaHHUIO —
C:\ZetLab\resspect\. Ctpykrypa daiina npeacrasieHa B Tadbauie 7.4,

B none mox Hagnucero MHTEpBaJ, ¢ yCTaHABIMBAETCS HWHTEPBAl BPEMEHHM HAKOIUICHHS
CIEKTPOB B CIIeKTporpamme. MIHTepBan ycraHaBIMBaeTCsl B CEKyHJaX. 3HaUCHUs] MHTEpBajia BBO-
JATCSL ¢ KJaBHaTypbl. /il yCTaHOBKM BBEJIECHHOTO HMHTEpBAla BPEMEHU HAKOIUIEHHUS CIIEKTPOB
HeoO0xoauMo HaxaTh KHONKY IlpuMenuTh unu kinasuiny <Enter> kiaBuaTypbl.

Knonka F, mox Haanuceio CeyeHHe, BKIIIOYAET OKHO CEYEHUS 110 YaCTOTE CIEKTPOTPAMMBI.
OxHo Cnektporpamma — CeueHue 10 YacTOTe Ha ...C onucano Hwke (myHkT 7.3.1.2.1).

Knonka T, nox Haanuceio CedeHue, BKIIOYAIOT OKHO CEYEHUsS IO BPEMEHM CIIEKTpOrpam-
Mbl. OkHO Cnektporpamma — CeuyeHue 1o BpeMeHM Ha 4yacrtore...I'n omnucano Hike (IyHKT
7.3.1.2.2).

LIBeTHOM BMI — IpU HaXXKaTOW KHOIKE CIEKTPOrpaMM OTOOpakaeTcsi B LIBETHOM BHjE (110
yMOI4aHu0). Ecnyu KHONKY OTXaTh, TO CIIEKTpOrpaMMa M BEpTHKajbHas IIKala CIEKTPOIPaMMBI
(LIBETOBOI1 aHAJIOT YPOBHS CUTHAja) CTaHYT YepHO-OeNbIMU. DTO yI00HO, IPU MOATOTOBKE CIEK-
TPOIPaMMBI K TI€YaTH.

BeprukanpHas mkaiza cCnekTporpaMMbl, KOTOpas HaXoAWTCs noj kHonkoi IlBerHoi Buj,
MIOKAa3bIBAET COOTHOIIECHUE I[BETA CIIEKTPOTPaMMBbl YPOBHIO.
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ZETLab

s 3akpeiTus okHa CrniekTporpaMmma Hajo, 160 B okHe HacTpoiika mapaMeTpoB y3Ko-
MOJIOCHOT0 cneKTpa cHATh ¢uaxkok Crekrporpamma B pamke /lomosiHMTe/bLHBbIE OKHA, JIHOO
HaXKaTh KHONKY [EJ], pacronoKeHHyI0 B IPABOM BEPXHEM yIJIy OKHA, IpH 3ToM (iaaxok Crekrpo-
rpaMMma aBTOMaTUYECKH CHUMETCS

Tabmumua 7.4
Howme
p Crpoxku Ornucanue
CTPOKH
1 V3komnonocHas cniektporpamma | Ha3BaHue HONOJHUTEIBHOTO OKHA

2 Curnan 3 HaszBanue kanasna BBoJia CUTHAJIa

3 JlaTuuk B TOUKe 2 KommMmeHTapuil mosib3oBaresist
YacTOTHBIN JUAa30H - OT

4 6.101m 1o 12500.00T'n,. Ha- [TapameTpsl y3KOIMOJIOCHOTO CIIEKTPa
cTOTHOE paspeuieHue - 6.101m.

5) ITonoca ananu3za - 11.87

6 [Iycras ctpoka

7 Hara: 10-08-2005 Jara 3anmcu (daiina

8 Bpewmsi: 20:02:47 Bpewms navana 3anucu aiina

9 Yactora Bpems YpoBeHb 3arojIoBKU CTOJIOI0B JaHHBIX

10 I'n ¢ 1b(0.001mB) Enununer uamepenus (1o crondam)

11 2048 101 KOJIMYECTBO CTPOK M CTOJIOIOB JAaHHBIX

12 3.0517578 10000.0000000 HwxHsIs1 1 BEpXHSISI TpaHUIBI YAaCTOTHOTO JTHAIa3oHa

13 -0.5000000 101.0000000 HuxHss 1 BepXHsis TpaHUIIBI YPOBHS CUTHANA

14 Yactora% .2fT'm  Bpema% .2fc CotyweGHas nHopMarys

ypoBeHb% .2fn15(0.001MB)

15-s1 u mocneny-
IOLUE CTPOKHU

MOJIB3YCTCA TOYKA.

Pacrionararorcst anciaeHHbIC 3HAYCHHS TAHHBIX, PEICTaBIICHHBIC B (hopMare ¢
TUIaBarolle 3ansaToil. B kauecTBe pa3aenuTens 1eiaon u ApoOHOI YacTH uc-

7.3.1.2.1 Cnekrporpamma - Ceuenue no uacmome.

[Tpu HaxkaTnn Ha KHONKY F OkHa Y3KomnosaocHbIi cnekTp — CieKTporpamMma - ... OTKpBI-
Baetcs okHO CrekTporpamma - Ceyenne no 4acrore (pucyHok 7.21).

) CnexTporpamma - Ceye e no yactore Ha 29.20c

Yacrora= 119.00My,

0

0 200

: MWWMM

9(=163

YposeHe = 003 18

&
o

Pucynok 7.21

[lepemermas Kypcop rpaduka okHa Y3K0moJIOCHbIH cnekTp — CrniekTporpamMmma (pUcCyHOK
7.20) BOOIH BPEMEHHOM OCH MOXHO NMPOAHAIM3UPOBAThH MMOBEIEHUE CIIEKTPa B 000N BHIOpAHHOMH
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MOMEHT BPEMEHHU. Y CTaHOBHMB KypCOp B OKHE CHEKTPOIpPaMMbl Ha MHTEPECYIOIIEE BPEMs, B OKHE
Cnextporpamma - CedyeHMe MO 4acTOTe OTOOPA3UTCS YACTOTHBIA Cpe3 HAKOIUIEHHOM CHEKTpo-
TpaMMBI.

VYnpasiienue KypcopoM U MacliTabupoBaHue rpaduka, a Takke mepeHoc rpaduueckoil u
YHUCICHHOW MH(OPMAIK OCYIIECTBISETCS TAaKXKe, KaK U B TIIABHOM OKHE IPOrpaMMbl Y 3KO0I0J10C-
HbIi cneKkTp (myHKThI 7.2.1 1 7.2.2 COOTBETCTBEHHO).

Knonka 3anMch 1Mo3BOJISET 3alKMcaTh MIHOBEHHbBIE 3HAUYEHHUS OTOOPaKaeMOTO CEUSHHsI 110
4acTOTE B YKa3aHHOE KypCOpOM BpeMsl Ha CIIEKTporpaMMe B TEKCTOBBIA (haili ¢ pacuimpeHuem
*.dtn. HaxxaTrie Ha KHOIIKY OTKpBIBaeT CTAHIAPTHOE JUAIIOTOBOE OKHO, B KOTOPOM IpPEIJIaracTcs
yKa3aTh AUPEKTOPUIO Ul coxpaHeHus (aiina, u uMs sToro ¢aina. J[upexkropus Mo yMOITYaHUIO —
C:\ZetLab\resspect\. Ctpykrypa daiina npencraBieHa B Tadauie 7.5.

Jlnst 3akpeiTs okHA CnekTporpamma - CedeHne Mo 4acToTe HAJ0, MO0 B OKHE Y3KOMO-
JocHbI cnekTp — CnexkTporpamma (pucyHok 7.20) oTxaThb KHOINKY BbI3oBa cedyeHus F, mmuGo
HaXKaTh KHOIKY [E3], pacroioKeHHYIO B IPABOM BEPXHEM YTy OKHA.

Tabmuua 7.5
g;l\sle(i Crpoku Onucanue

1 CnekTporpamma - ceueHue 1o yacrore | Ha3BaHue okHa ce4eHHs CLIEKTPOrpaMMBbl

2 Curnan 3 Ha3Banue kanasia BBoJ1a curHana

3 JlaTuuk B TOuke 2 KommMmenTapuit nmonb3oBaTess

4 YacTOoTHLIN JUana3oH — VY cTaHOBIEHHBIN YaCTOTHBIN IMaIa30H y3KO-
or 12.21Tu go 25000.00I' 1 MIOJIOCHOT'O CIIEKTpa

5 Hara: 10-08-2005 Jara 3anmcu (daiina

6 Bpems: 20:02:47 Bpewmst nauana 3anucu Qaitna

7 Yacrora YposeHb 3aro0BKU CTONOLIOB JaHHBIX

8 I'm  ab(0.001MB) Eaunniet u3amepenus (1o ctondiam)

PacrnionaratoTcst uncieHHble 3HaUeHUs JaHHBIX, [IPE/ICTaBICHHbIE B (hopMaTe C
IUTaBarole 3anaToi. B kauecTBe pa3aenurens 1enoi u qpoOHON 4acTH uc-
II0JIB3YETCs TOYKA.

9-1 u mocneny-
IOIIUE CTPOKHU

7.3.1.2.2 Cnekrporpamma - Ceuenue no epemenu.

[Ipu Haxxatun Ha kHONKY T OkHa Y3KomoJiocHbIH cnekTp — CriekTporpamMma - ... OTKpbI-
Baercs okHO CrekTporpamma - CeueHne no BpeMeHu (pHCyHOK 7.22).

[lepemenast kypcop rpaduka okHa Y3KONOJIOCHBIH crieKTp — CnekTrporpamma (pUCyHOK
7.20) B1OJIb BpEMEHHOM OCH MOXHO MPOAHATM3UPOBATH MOBEIEHHE JTH000I BHIOpAaHHON 4acTOTHI BO
BPEMEHH. Y CTAaHOBUB KYpPCOp B OKHE CIIEKTPOrpaMMbl Ha MHTEPECYIOUIYIO YacTOTy, B okHe Crek-
Tporpamma - CeyeHue 1o BpeMeHH 0TOOpPA3UTCs €€ YaCTOTHBIN Cpe3 BO BpeMeHH (BpeMs 3a KOTO-
pO€ IPOU301LIO0 HAKOIICHHE CIIEKTPOB).

VYnpasieHue KypcopoM M MacmTabupoBaHHe Tpaduka, a Takke MepeHoc Ipapuueckoi u
YHUCIIEHHON MH(GOpPMAIIUU OCYIIECTBISETCS TaKXKe, KaK U B IJJaBHOM OKHE IMPOrpaMMbl Y 3KOI0JI0C-
HbIi cnieKTp (MyHKTHI 7.2.1 1 7.2.2 COOTBETCTBEHHO).

Knonka 3anuch mo3BoJisieT 3anucaTh MIHOBEHHbIE 3HAYEHMsI 0TOOpakKaeMoro Ce4eHUs 1o
4acTOTe B yKa3aHHOE KYypCOpPOM BpeMsl Ha CIIEKTpOrpaMMe B TEKCTOBBIM (aill ¢ pacimpeHuem
*.dtn. HaxkaTrie Ha KHOIIKY OTKpBIBaeT CTAHIAPTHOE JUAIIOTOBOE OKHO, B KOTOPOM IpeyiaracTcs
yKa3aTh JUPEKTOPHIO [T COXpaHeHUs ¢aiina, U uMms toro ¢aitna. AUpeKTopHs IO YMOTYaHUIO —
C:\ZetLab\resspect\. Crpykrypa daiina npeacrasieHa B Taduie 7.6.

s 3akpbiTHs okHAa CnekTporpamma - CedyeHue mo BpeMeHHM HaJo, MO0 B OKHE Y3KO-
noJiocHbIi cnekTp — CnekTporpamma (pucyHok 7.20) oTxkaTh KHONIKY BbI3oBa ceueHust T, nmm6o
Ha)XaTh KHOMKY [E], pacrioyioKeHHYIO B TIPABOM BEPXHEM yIJIy OKHA.
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m Cnexrporpamma - CeueHne no BpeMern Ha 47.000y @
Bpema= 36.60c YpoeeHs = 0.01 wB

0.02

i

30 35 40 45 50

Pucynox 7.22

Tabmuua 7.6
Howmep
Crpoxku Onucanue
CTPOKH
1 CnekTporpamma - ceuyeHue 1o BpemeHu | HasBaHue okHa c€4eHHS CIEKTPOTPaMMBbI
2 Cursan 3 Ha3sanue xanaia BBOJa CUTHAJIA

KommenTapuii mosis3oBareiisi (BBOIUTCS B
3 JlaTuuk B TOuke 2 okHe HacTpoiika mapaMeTpoB y3K0I0.J10C-
HOT'0 CIIeKTPa)

YcranopieHHOE BpCEMs HAKOIUICHUA B CIICK-

4 Bpemennoii quanazon - 100.00 ¢
Tporpamme
5 Hara: 10-08-2005 Jara 3anmcu (aiina
6 Bpewmsi: 20:02:47 Bpewms Hadana 3anucu daiina
7 Bpewms YpoBeHb 3aroi0BKU CTOJIONOB JAHHBIX
8 c 15(0.001mB) Enuauner usmepenus (o crosidam)

PacnonararoTcs 4ncieHHble 3HaUeHUs JaHHBIX, [TPEJCTaBIeHHbIE B (hopMa-
T€ C IJI1aBarolel 3anaToil. B kauecTBe paznenurens uenoi u 1poOHOH ya-
CTH MCIIOJIb3YETCS TOUKA.

9-s1 m mocneyronue
CTPOKH

7.3.1.3 3D-Cnexkmpozpamma

IIpu ycranoBke ¢naxka 3D-CnekTporpamma B pamke JlONOJHHUTe/IbHbIE OKHA OKHA
Hacrpoiika nmapamMeTrpoB y3KOIOJIOCHOI0 CIEKTPA OTKPBIBACTCS AOIOJIHUTEIBHOE OKHO BPEMs-
YaCTOTHOTO pacHpeesieHUs] CUTHajla Y3KOomoJOoCHbIH cnekTp — 3D-CnexkTporpamMmma (pHCYHOK
7.23). B aTOoM OKHe oTOOpaXkaeTcsi TPEXMEPHOE BPEMS-4aCTOTHOE pacmlpesiefieHne curHama. Tpex-
MepHas ClieKTporpamma JaeT npejcTaBieHne 00 U3MeHeHUuH (popMbl Orudaromeil Bo BpeMeHH.

B Ha3BaHMM OKHa MMILIETCS HA3BaHUE CaMOTO CIEKTPa (Y3KOMOJIO0CHBIH ClIeKTP), Yepe3 TH-
pe Ha3zBaHUE JOMOJHUTENIbHOro okHa (3D-CmekTporpamma) u, yepe3 TuUpe, Ha3BaHHE KaHasa
(manpumep Curnainl).

LIBeT oTOOpakaeT ypoBeHb cnekTpa. Huszkue ypoBHH 0TOOpa)xaroTcs YEpPHBIM LBETOM, BBI-
COKHE — KPacCHBIM.

MacutabupoBaHue 10 YpOBHIO B TPEXMEPHOH CHEKTPOTrpaMMe OCYIIECTBISIETCS HaXaTueM
JIeBOM KJIaBUIIEH «MBIIINY, TP MOSBISIONINXCS COOTBETCTBYIOIIUX I'padUyecKuX BHUIAX Kypcopa,
Ha BEPTUKAIbHYIO LKAy TPEXMEPHOM CHEKTPOrpaMMBbl, KOTOpas HaxoauTcs noj kHonkoil Ipu-
MEHHTb.

IIBeT (oHa TpeXMEpHOIl CrIeKTpOrpaMMbl MO0 yMOJIYaHUIO0 — 4epHbIil. [Ipu nBoiiHOM Haxa-
TUU TPaBOW KHOIMKH «MBIIIN» MO Tpa@HUueckoMy MOJIK TPEXMEPHOM CHEKTPOrpaMM ILBET (oHa
MOYKHO U3MEHHTD Ha Oelblii 1 Ha000pOT.
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3D-cniekTporpaMmMy MOXKHO BH3YaJIbHO pacCMaTpUBaTh C JIIOOOW M3 €€ CTOPOH, Bpalas ee
BOKPYT TP€X B3aUMOIECPIEHANKYIISAPHBIX OCeil. Bpamenue BOKpyr Tpex B3aMMONEPIICHIUKYIIIPHBIX
0CEl OCYILECTBIISIETCS CIEAYIOIIUM 00pa3oM: HAKUMAs U YAEPKUBAs JIEBYIO KHOIIKY «MBILIN, I€-
pemMenias ee 1o Moo rpaduka TPEXMEPHOM CIIEKTPOrpaMMbl, MOXKHO BpalllaTh TPEXMEPHYIO CIIEK-
Tporpammy BOKpYr ocedl X U Y; HaXKUMasi U yACpKUBas NIPAaBYIO0 KHOIIKY «MBIIINY, IIepeMeNIas ee
[0 TOJI0 rpaduKa TPEXMEPHOH CHEKTPOrpaMMbl, MOXHO BpaIlaTh TPEXMEPHYIO CIEKTPOrpamMMmy
BOKpYT ocu Z.

VYBenuueHne win yMeHblIeHHE 3D-CieKTporpaMMbl OCYHIECTBIISIETCS BPALEHUEM POJIMKA
«MBIIINY.

JIBOIiHOE Ha)kaTue JICBOW KHOIKU «MBILIM» IO TpapruecKOMY IOJII0 TPEXMEPHOM CIIEKTPO-
IrpaMMbl BO3BPAILAECT TPEXMEPHYIO CIIEKTPOrpaMMy B UCXOJIHOE IIOJIOKEHHUE T10 OTHOIICHUIO K OCAM
1 MacmTaoy.

Ll VakononocHbiH cnexTp - 3D-CriekTporpamma - CurHan ‘A

MHTepean, c

10000

| [PMMEHMTE

'||i%1||*l

)

Pucynox 7.23

Kuonka CTapT 3aycKkaeT HaKOIUICHHE CIIEKTPOB B TPEXMEPHYIO CIIEKTPOrPaMMYy, TIPU 3TOM
OOHYJISIFOTCSI HAKOTLIICHHBIE CIIEKTPBI.

Knonka Cron (nmay3a) ocTaHaBIMBaeT MPOILIECC HAKOIJICHHE TEKYLIUX CIIEKTPOB TpeXmep-
HOI1 criekTporpamme. JlanpHeiiee MpoIoHKeHUE MPOIecca HAKOIUICHUS CIIEKTPOB OCYIIECTBIISET-
Cs HAXKATUEM KHOIIKH CTapT, OIHMCAHHOMN BEIIIIE.

KHnonka 3anmuch Mo3BOJISIET 3aMKicaTh 3HAUYCHUS] HAKOIUICHHBIX CIICKTPOB B TEKCTOBBIN (haii
¢ pactmpenueM *.grn. Haxxarne Ha KHOTIKY OTKPBIBAE€T CTAaHIAPTHOE JHAIOTOBOE OKHO, B KOTOPOM
HpeUIaraeTesl ykasaTb AUPEKTOPHUIO JJIsl COXpaHeHus (aiina, 1 uMs 3Toro ¢aiiina. B nanpHeiimem,
9THU JAHHBIC MOXXHO HMCIIOJIB30BATh MPU IMOCTPOCHUH TPEXMECPHOTO I/I306pa)KeHI/I$[ 3aIlIMCaHHbIX OaH-
HBIX B MpOrpaMMax TPEXMEPHOrO MOJETHpoBaHus. JIUpekTopus 1O YMONYaHHIO —
C:\ZetLab\resspect\. Ctpykrypa (aiina TpeXMEepHO#H CIIEKTPOrpaMMbI Takas ke, Kak Yy JByXMep-
HOIT (AByxMepHas criektporpamma onucana B nyHkte 0 Cnekrporpamma Hactosimiero PykoBon-
CTBa ONeparopa).

B mosne mon Haamuceto MHTEpBa, ¢ YyCTAaHABIMBACTCS MHTEPBAT BPEMEHH HAKOILICHHUS
CIEKTPOB B CIleKTporpamme. MHTepBan ycTaHaBIMBaeTCs B CEKyHJax. 3HAYEHUS WHTEpBajia BBO-
JSTCSL ¢ KIaBUATypbl. Jisi yCTAaHOBKHM BBEJCHHOTO HHTEpBajda BPEMEHHM HAKOIUICHHS CICKTPOB
HeoOxoauMo HaxaTh KHONKY IlpuMenuTs unu kinasuiry <Enter> kiaBuaTyphl.

BepTukanbHas mikaga CHEKTPOrpaMMbl, KOTOpas HAXOQHUTCs TOJA KHOmKoW IIpuMeHHTD,
TIOKA3BIBAET COOTHOIICHHE [IBETA CIICKTPOTPAMMBI YPOBHIO.

Jst 3axpeitist okHa 3D-CoekTporpamma Hano, 1160 B okHe Hacrpoiika mapamerpoB
Y3KOMOJIOCHOT0 crieKTpa CHATh (piaaxok 3D-Cnekrporpamma B pamke JlomoTHUTEIbHbIE OKHA,
6O HaXKaTh KHOIKY [£], pacronioyKeHHYI0 B IIPABOM BEPXHEM YIJIy OKHa, Ipu 3ToM (uaxkok 3D-
CnekTporpaMmma aBTOMaTHYE€CKH CHUMETCHI.
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7.3.1.4 Ilpoxoonasn

[Ipu ycranoBke ¢uaxkka IIpoxognasi B pamke JlomosiHuTe/bHbIe OKHA okHa Hactpoiika
MapaMeTpoB Y3KOMOJIOCHOTO CHEKTPa OTKPHIBACTCS JOMOJHUTEILHOE OKHO Y3KOMOJOCHBIM
crnekTp — [Ipoxoanasi (pucyHok 7.24). B 3ToM okHE OTOOpa)kaeTCsi MPOXOJHAS XapaKTePUCTUKA
CHTHAJIa HA 3aJJaHHOW 4acTOTe.

L YakononocHbiH cnekTp - lpoxoanas - Feneparop 1 @@

Bpema  4.57mMuH ypoeeHs 111.37 86(0.001MB) Crapt

X

Cron

3anmce

100
Monoca( My

15012
YacToTa(lu)
- 125000
MHTEepesan(m)
150

MprMEHUTE

i}
0 5 10

Pucynok 7.24

B Ha3BaHMM OKHa MMILETCS HA3BaHUE CaMOro CIEKTpa (Y3KOMOJIO0CHBIH CIIEeKTP), Yepe3 TH-
pe Ha3BaHue aonojHurenbHoro okHa (Ilpoxoanas) u, yepe3 Tupe, Ha3BaHUE KaHaua (HapUMep
Ieneparop 1).

VYnpasieHue KypcopoM U MacuiTabupoBaHue rpaduka, a Takxke NepeHoc Ipapuueckoi U
YHCICHHON MH(OPMAIIUH OCYIIECTBISETCS TaK)Ke, KaK U B TJIABHOM OKHE IMPOrpaMMbl Y 3K0M0JI10C-
HbIii cnieKTp (yHKTHI 7.2.1 M 7.2.2 COOTBETCTBEHHO).

Knonka Crapr 3amyckaer HaKOIJICHUE JaHHBIX YACTOTHOW MPOXOJHOM, MPU I3TOM OOHYIIS-
IOTCS] HAKOIUIEHHbBIE IaHHbIE

Knonka Cron (may3a) ocTaHaBiIMBaeT IMpolecc HakoruieHus. JlanpHeiiee mpoaomKeHne
IIpoLecca HaKOIIJIEHUS OCYIECTBIISIETCSA HaXkaTHeM KHONIKM CTapT, ONMCaHHOMN BBIIIIE

Knonka 3anucph no3BosisieT 3anyucaTh HaKOIJIEHHbBIE JaHHbIE TPOXOJHOM CUTHalIa Ha 3aJ1aH-
HOI yacToTe B TEKCTOBBIH (aiin ¢ pacumpenuem *.dtn. Haxkatie Ha KHONKY OTKPbIBAaeT CTaHAAPT-
HOE€ JIMaJoroBO€ OKHO, B KOTOPOM IpeJiaraeTcs yKazaTb TUPEKTOPHIO Uil COXpaHEeHMs Qailia, u
umsi atoro (aitna. Jupekropus nmo ymomuanuto — C:\ZetLab\resspect\. Ctpykrypa daitna npen-
CTaBJieHa B Tabmuue /.7.

WNupukarop nox Hagnuceio Ilonoca(I'n) oroOpakaercss 3HaueHHE MOJIOCHI MPOMYCKAaHUS B
repuax. [Tonoca mpornyckaHust XxapakTepu3yeT YpOBEHb CUTHaIa Ha BBIXOZE Y3KOMOJOCHOTO (pUIIb-
Tpa Ha HECYIIEH 4acTOTE B IOJIOCE YACTOT, 3aBUCSIIEH OT YaCTOTHOTO PAa3pELICHUS U BECOBOM
(GYHKIIMH, YCTAHOBJIEHHBIX B IPOrpaMMe Y3KOMOJIOCHBII CIEKTP.

ITone mox Hanmucero Yacrora(I'm) cayXUT A YyCTAaHOBKM HECYIIEW 4YacTOTHI, OTHOCH-
TEJIbHO KOTOPOM OyJeT MPOU3BOAUTHCS HAKOIJIEHHE B 3aJJaHHOM MHTEpBaje BpeMeHH. YacTora 3a-
JlaeTcsi B repliax. 3HaueHUe 4acTOThl BBOJUTCS C KJIaBHATyphl. i 3TOro HEOOXOIMMO, YCTaHOBUB
KypCOp «MBIIIN» Ha 3TO I0JIe, HaXaTh JIEBYIO KJIABUIIY «MBIIIN» U C KIaBUATypbl BBECTH HEOOXO-
JMMO€ 3Ha4Y€HHE 4acTOThl U3 YCTAHOBJIIEHHOTO YaCTOTHOI'O JUana3oHa B IPOrpaMMe Y3KOIO0JIOC-
HBIH CIIEKTP.

ITone nox Haanuceto MHTEpBaI(M) IpeIHA3HAYEHO U1 YCTAaHOBKHM MHTEpBaJla HAKOIUICHHUS
npoxoaHou. MHTepBan 3amaerca B MuHyTax. MUHMManpHOE 3HA4Y€HHE MHTEpBaja | MHMH, MakcH-
MaJIbHOE ONPENEIIAETCs TapaMeTpaMu KOMIIbIOTEpa. 3HaYEHHsI HUHTEpBaJla BBOJATCS C KJIABUATYpHI.
J1st 5TOro He0OX0MMO, YCTAHOBHUB KYPCOP «MBIIIN» Ha 3TO I0JIe, HAXKATh JIEBYIO KJIABHUIIY «MBbI-
IIU» ¥ C KJIaBHATyphl BBECTH HEOOXOJMMOE 3HAUEHHWE BPEeMEHHU WMHTepBana. [lJii yCTaHOBKU BBe-
JIEHHOTO WMHTEpBajla BpeMEHU HeoOXoauMmo Haxarbh KHoONKy Ilpumenuts win knaBumry <Enter>
KJIAaBUATYPBI.
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Tab6muma 7.7
i;lgii Crpoku Onucanue
1 [IpoxonHast y3K0moJa0cHOTro criekTpa | Ha3BaHue MOMOTHUTETFHOTO OKHA
2 Cursan 3 Hassanue xanama BBoJa cUrHaia
3 JlaTuuk B TOUKe 2 KommMmenTapuii monb3oBatess
UYacrotHbiit Auana3oH - ot 20.000I'
4 10 25000.00I'y Mlar o wacrote - [TapameTpsl y3KOITOIOCHOTO CIIEKTpa
20.000I'n ITonoca ananumsa - 38.904
5 Hara: 10-08-2005 Jara 3ammcu (aiina
6 Bpewms: 20:02:47 Bpewms nauana 3anucu aiina
7 Bpemst Yposens 3aroJIoBKH CTOJIOIOB TAHHBIX
8 mu  1b(0.001mB) Enuanie: u3mepenus (1o cToaoam)

9-s1 m mocnemy-

IOImKue CTPOKH
IMOJIB3YCTCA TOYKA.

PacnonararoTcs 4McieHHble 3HaYeHUs JaHHBIX, [IPEJCTaBICHHbIE B (hopMmaTe ¢
I1aBarollel 3amnsaToi. B kauectBe pa3aenuresns 1eaoi u ApoOHOM yacTH uc-

Jnsa 3akpeitus okHa Ilpoxoanas Hano, mu6o B okHe HacTpoiika mapameTpoB y3Ko1o0J10c-
HOT0 creKTpa cHATh ¢uiakok [IpoxoaHas B pamke JloMoJHUTEIbHbIE OKHA, JIN0OO HAXKATh KHOTI-
Ky [E], pacronoxkeHHyo B IPaBOM BEPXHEM YINIy OKHa, IpH 5ToM (iaxok Ipoxomanas aBToMaTu-

YCCKHU CHHUMCTCH.

7.3.2 JlononnumenvHule cpaguxu

[Ipu ycranoBke B okHe HacTpoiika mapaMeTpoB Y3KOIOJIOCHOIO cHeKTpa (HIaxKoB

Maxkcumanbnblii, Cpeannii u ®aiin (Hopma) B pamke JonoaHuTeIbHbIe rPaduKN U HHTEpBajIa
pacuera B noje UHTepBaa pacuera Ha rpad)uueckoM I0Jie€ TJIaBHOI'O OKHA MPOrpamMMbl Y3KOMO-
JIOCHBIH CHEKTP IMOMHMO MIHOBEHHOTO (TEKYILEro) CIeKTpa oToOpa3arcs MaKCHUMallbHBIN, cpen-
HUI ¥ 3aJIaHHBII CIIEKTpPBI (PUCYHOK 7.25).

WHuTepBan pacuera XapakTepU3yeT OTPE30K BPEMEHHM, 3a KOTOPBIM OYyIyT HaKarjuBaThCs
MaKCHMaJbHbIE U CPEAHNE 3HAUEHUS CIEKTPA.

CpaBHUBass MaKCHUMaJIbHbIE M CpEJHHE 3HAUECHUs CIIEKTpa C 3aJaHHBIM crekTpoMm (Daiin
(HOpMa)) MOXHO OIPEENIUTh Pa3IMUUe MEX/ly PeaJbHbIM U 3aJaHHBIM YPOBHEM CIIEKTpa.

Ll YaiononocHwi crnekTp - Curnani
Yactota 18375y ypoeene(CK3) 111.41a6(0.001mB)

Makc 111.4a6(0.001mB) 94.3a6(0.001mB)

Cpen

1004

80

20000

5000

10000 15000 25000 30000

Pucynox 7.25
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8 IIporpamma BOJIBTMETP HIEPEMEHHOI'O TOKA

8.1  Ha3naveHue mporpamMmmbl

[Tporpamma npeHa3HaYCHA I U3MEPEHUS HATTPSKEHHSL.

OTtoOpakeHue u3MepsieMoit UHPOPMAITUHU TPOU3BOJIUTCS B HECKOJIBKUX PEKUMAX:

+* cpennekBaaparuunoe (CK3, True RMS),

+* aMIUTUTYIHOE;

* NMUKOBOE (MMUK-TTMK) 3HAYCHHUE HAMPSHKCHUS TIEPEMEHHOTO TOKA.

B nporpamme npemaycMoTpeHa BO3MOKHOCTh MEPEKITIOUCHUS MEXKY PEKUMAMU U3MEPEHUS
(CK3 wim AMIumutyza), Ipu 3TOM B HE 3aBHCHUMOCTH OT BBIOPAHHOTO peXMMa MHMOpMAIIHS O Te-
KYILIEM MUKOBOM 3HaYCHUU 0TOOpaXKaeTcsi BCEra.

8.2  OmnucaHue nporpamMmsl

Jis 3anmycka iporpaMMbl BoabTMeTp nepeMeHHOro Toka HeoOxonuMo u3 MeHio M3mepe-
Hue (pucynok 8.1) manenu ZETLab BbiOpath komanay BoabTmerp mepemeHHoOro toka. Ha
9KpaHe MOHUTOPA OTOOpa3HuTCs pabodee OKHO MporpaMMbl BoJibTMeTp mepeMeHHOro Toka (pucy-
HOK 8.2). B 3aroioBke okHa MpOrpaMMbl OyJIeT O0TOOpa)xkaThbCsi Ha3BaHUE MPOTrPaMMbI M Ha3BaHUE
KaHaja, mo koropomy usmepsiercs CK3 wim aMIuMTya U MAKOBOE 3HAUCHUE HANPSDKEHUS Tepe-
MEHHOT'O TOKa.

HarepeHie OrotpameHue le

BonsTHETp NEpEMEHHOND TOK.A
BonsTHMETp NOCTOARHOrO TOKA
CanekTHEHEIA BEONETMETD
YacToromep

P azomeTp

T axoreTp

IE‘ JHkonep

Tepraomerp TC

Tepraaraetp TN

TenzoMeTp

Pucynok 8.1

BoabTmeTp ne peme HHoro Toka - CurHanl

(O BeicTpoe 01c

() MegneHoe 1c [Je a6

C" CeepxmegneHHoe D amMnanTY AR

omert v |

Pucynok 8.2

IIpuMeyaHue: MPOrpaMMy MOKHO 3allyCTHTh HEMOCPEACTBEHHO W3 paboueil TUPEKTOpUHU
ZETLab (mo ymonuanuto: c:\ZETLab\). Ims 3amyckaemoro daiina: VoltMeter.exe

B neBoiil yactu pabodero okHa nporpammsl BoJibTMeTp nmepeMeHHOr0 TOKa PacrojoXKeH
rpaduuecKuil MHIUKATOp, B KOTOPOM OTOOPaKalOTCS YPOBHH CPEAHEKBAIPATUYHOTO (MCTUHHOIO
CK3) u nukoBOro 3HaueHUi CUTHajIa BHIOPAaHHOTO KaHalla B YCTAHOBJICHHBIX €IMHUIIAX U3MEpPEHUSI.
EnvHMIBI M3MepeHMsl yCcTaHaBIMBAlOTCS B nporpamme PepakrmpoBanme (ailioB mapamMeTrpoB
(myHkT 5 HacTosmero PykoBoacrea oneparopa).
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IIporpamma BOJIBTMETP IIEPEMEHHOI'O TOKA ZETLab

JI71s1 yCTaHOBKHM BPEMEHM YCPEIHEHUs Ha)kaTh Ha MEPEKIIoUaTeIb BpEMEHU YCPEAHEHUS Jie-
BOM KjIaBMICH «MbImny. [lepexmoyarens () i ycTaHaBimMBaeT Bpems ycpeanenus 0,1

CCKYHIbI, IIpHU 3TOM CK3 u mukoBoe 3HaUYeHNE IMPaBHUJIbHO U3MECPAIOTCA AJId CUIHajia C JacTOTOM HE

MUKOBOE 3HaUEHUE MPAaBUIILHO U3MEPSIOTCA Ul CUTHAJIA ¢ yacToToil He MeHee 0,2 .
Juis w3mepenus CK3 uny aMIUTMTYIBI M MIUKOBOTO 3HAUYEHUS, 10 MHTEPECYIOIIEMY BKITIO-
YeHHOMY (PU3MYECKOMY JIMOO BUPTYaJIbHOMY KaHaTy, HEOOXOAMMO B I0JI€ CIUCKA (CO CTPEIKOM)
¥ | BeIOpaTh Ha3BaHue 3TOro kaHama. [Ipu 3TOM Ha rpaduyueckoM UHAMKATOPE CTAHET
0TOOpaxkaThCsl YPOBEHb CHTHAJa B YCTAHOBJICHHBIX €IMHHUIAX HU3MEPEHUs 10 3TOMY KaHaiy. Bei-
OpaTh HEOOXOAUMBIN KaHAT MOYKHO JBYMSI CITIOCOOaMH:
- HKaTh HA CTPEIIKY MOJIS M «MBIIIBIO» BBIOPATh U3 PACKPBIBIIETOCS CIIMCKA KaHAT;
- Ha)KaTh JICBOH KHOIIKOHM «MBIIIN» HA MOJIC W MPU MTOMOIIH POJIUKA «MBIIINY, THO0 KHOMIOK KJ1a-
BHATyphI CO CTPEIIKaMU <T>u<d> BBIOpATh KaHaI.

[Ipu ycranoBke ¢uaxka B Ab rpaduueckuii unaukarop 6yaer orodpaxars yposenb CK3 u
IIMKOBO€ 3HAYCHHEC B z[eun6enax OTHOCHUTCJIbHO OIIOPHOI'0 3HAYCHUA IJId BBIYUCIICHUSA [[E " ycCra-
HOBJICHHBIX €IMHUL U3MepeHusi. OnopHoe 3HAaYeHUe Ui BblUKCIeHUs 1b 1 eauHuIbl n3MepeHus
yCTaHaBIUBaIOTCS B nporpamme PenaktupoBanue ¢aiijioB mapamMeTrpoB (IIyHKT 5 HACTOSIIETO
PykoBojcTBa oneparopa).

[Ipu ycraHoBke (hrakka aMILIMTYAA rpaduyeckuii MHAUKATOp OyneT 0TOOpaXkaTh aMIUIH-
TyAy CUTHaJIa U MMKOBOE 3HAYEHHUE B YCTAHOBJIICHHBIX €IMHUIIAX U3MEPEHHUS.

Nunukatop WHTerpajibHblii ypOBeHb B oxasbiBaeT MHTErpanbHBIA ypOBEHD
CUrHaJia ¥, Ipu NPEBBIIICHUN MAKCUMAJIbHO AOIIYCTUMOI'O YPOBHA, IICPETPY3KY BBI6paHHOFO KaHa-
na. J[Be TpeThbUX YacTH MOJISI UHAMKATOPA OTBEIEHBI JJI1 YPOBHS CUTHAJIA, HE MPEBBIIAIOIIETO MaK-
CUMAaJIbHO JIOMYCTUMBIH YpOBEHb. UeM BbIllIe ypOBEHb, TEM OOJIbIIIE 3aroyHgeTcs uHaukarop. [lpu
MIPEBBIIIEHUN MAKCUMAJIbHO JOMYCTUMBIM YPOBHS MHIAUKATOP 3aIOJIHIETCS ITOJIHOCTBIO KPacHbBIM
uBetoMm. [IpaBbIii Kpail ”HAMKATOPA OCTAHETCS KPACHBIM JI0 TE€X IMOp, MOKa Meperpy3ka no KaHaily
He Oy/IeT CHsTA U MOJIb30BaTeNh HE HAKMET Ha MHIUKATOP JIEBOWH KHOTIKOM «MBILITH.

JIis BBIXOZA M3 IPOrPaMMbl HEOOXOIMMO HaKaTh KHONKY BbIxom mmu kHonky [, pacrmo-
JIOKEHHYIO B IIPAaBOM BEPXHEM YTy OKHA.
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ZETLab IIporpamma BOJIBTMETP ITIOCTOAHHOI'O TOKA

9 IIporpamma BOJIBTMETP IIOCTOAHHOI'O TOKA

9.1 Ha3nayeHHe NPOrpamMMmbl

HporpaMMa np€aHasHaucHa AJI1d U3MCPECHUA HAIIPSAKECHUA ITIOCTOSIHHOI'O TOKA.

9.2  OnucaHue NporpamMmsl

Jiia 3amycka nporpaMmbl BoibTMeTp MOCTOSIHHOTO TOKA HEoOXxoauMo u3 MeHio U3mepe-
Hue (pucynok 9.1) manenu ZETLab BbiOpath kKoMaHay BoJbTMeTp mocTosiHHOro Toka. Ha
9KpaHe MOHUTOPA OTOOPA3UTCS pabouee OKHO IporpaMMbl BoibTMETpP MOCTOSIHHOTO TOKA (pUCY-
HOK 9.2). B 3aroioBke OkHa MpOrpaMMbl OyJIeT OTOOpa)kaThbCsi Ha3BaHUE MPOTPAMMBbI M Ha3BaHUE
KaHaja, o KOTOPOMY U3MEPSETCS] HAMPSHKEHUE MIOCTOSTHHOTO TOKA.

A arepeHUE Orofpamerue =

BonkTMETR NEpEMEHHOrD ToKE
BoibTMETR NOCTOAHHOM O TOKA
CenekTHEHEIR BOAETHETD
HacToTorep

P azoreTp

T axoreTp

@ JHEOER

Teproretp TC

TeptaataeTp TI1

TenzomeTp

Pucynox 9.1

@ MepneHHoE 1G

() CeepxmeaneHHoe

v| I

Pucynox 9.2

IIpumeyaHue: TpPOrpaMMy MOXHO 3allyCTHTh HEMOCPEACTBEHHO M3 pabodYeil AMPEKTOPHH
ZETLab (o ymomuanuto: ¢:\ZETLab\). ms 3amyckaemoro ¢aiina: VoltMeterDC.exe

B neBoit yactu pabouero okHa mnporpammsl BoibTMeTp NMOCTOSIHHOIO TOKa PacloyioKeH
rpaduyeckuil HHAUKATOP, B KOTOPOM OTOOPAXKalOTCsS YPOBHU MOCTOSTHHOW COCTaBJISIFOIIEH U cpe-
HekBaapaTuyHoro otkioHeHus (CKO) curHana BeIOpaHHOIO KaHaja B YCTAHOBJICHHBIX €IMHHUIAX
n3MepeHus. EquHUIbEI n3MepeHns yCTaHaBIMBaKOTCA B mporpamme PenakrupoBanue ¢aiijioB na-
paMeTpoB (yHKT 5 Hactosimero PykoBoacTBa oneparopa).

JI1s1 yCTaHOBKM BPEMEHM yCPEIHEHUs Ha)KaTh Ha MEPEKIIIOYATENb BPEMEHU YCPEIHEHNS Jie-

BpeMs ycpenHenus 10 cexyH I, Ipu 3TOM YpOBEHb MOCTOSTHHOM coctaBiisitoneit 1 CKO mpaBmiibHO
U3MEPSIIOTCS JUIsl CUTHAJA ¢ yactoToit He menee 0,2 ['.
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IIporpamma BOJIBTMETP [TIOCTOAHHOI'O TOKA ZETLab

Jns u3amepenus ypoBHS OCTOSIHHOM cocTaistonied 1 CKO, mo uHTEepecyromeMy BKITIO-
YEeHHOMY (PU3MUYECKOMY JTUOO BHPTYyaIbHOMY KaHaTy, HEOOXOIMMO B TMOJIE CIUCKA (CO CTPEIIKOM)
¥ | BeIOpaTh Ha3BaHue 3Toro kaHama. [Ipum 3TOM Ha rpaduueckoM HHAMKATOpE CTAHET
0TOOpaxaThCsl YPOBEHHh CHTHAJA B YCTAHOBJICHHBIX CIMHUIIAX M3MEPEHHS IO dTOMY KaHany. Bei-
OpaTh HEOOXOIMMBIN KaHaJ MOKHO JABYMS CITIOCOOaMU:
- Ha)KaTh HA CTPEJIKY MOJIS U «MBILIBIO» BBIOPATh U3 PACKPBIBIIETOCS CIIHCKa KaHall;
- Ha)KaTh JIEBOM KHOIKOM «MBIIIN» Ha MOJ€ U MPU MOMOIIY POJIHKA «MBIIINY», JINOO KHOIMOK KJla-
BHATYPHI CO CTPCIIKAMU <T>u<d> BbIOpaTh KaHaJl.

Nupukarop UHTErpajibHbIH ypPOBEHb I oxasniBaer uHTErpanbHBIA ypOBEHB
CUTHAJIa U, IIPU IPEBBIIICHUH MaKCUMAIBHO JOIYCTUMOI'O YPOBHS, Meperpy3Ky BHIOpaHHOTO KaHa-
na. JIBe TpeThbUX YaCTH MOJISI MHANKATOPA OTBEJICHBI JJIsl YPOBHS CUTHAJIA, HE MPEBBIIIAIONIEIO MaK-
CUMAJIbHO JIOMMYCTUMBIA YpOBEHb. UeM BbIlI€ YPOBEHb, TEM OOJIbIIE 3aMoNHAETC HHAUKATop. [lpu
MPEBBIINICHUH MAKCUMAJIbHO JIONYCTUMBIA YPOBHS WHIUKATOP 3AIOJHAETCS IMOJTHOCTHIO KPAaCHBIM
useroM. [IpaBbiii Kpail HHIMKATOpAa OCTAHETCS KPacHBIM 0 TEX IMOp, MOKa Meperpyska Mo KaHaiy
He Oy/IeT CHsTA | MOJIb30BATEh HE HAKMET HAa WHANKATOP JICBOH KHOIIKOM «MBITITH).

JUis BBIXO/Ia M3 IPOrpaMMbl HEOOXOJMMO HakaTh KHOIKY BbIxox miu kuonky [, pacro-
JIO’KEHHYIO B IIPABOM BEPXHEM YTy OKHA.
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ZETLab Iporpamma CEJIEKTUBHBIN BOJIbTMETP

10 Mporpamma CEJIEKTUBHBIA BOJIBTMETP

10.1 Ha3HayeHHe MPOrpamMMbI

[Iporpamma CeJieKTUBHBIN BOJBTMETP IpeAHA3HAYCHA /I M3MEPEHHS CPEIHEKBaApa-
truuHoro (CK3, True RMS) u nukoBoro (MUK-NKK) 3HAYCHHs] HAPSDKCHHS MTEPEMEHHOTO TOKA Ha
OCHOBHOM (HecyIiei) gactore curaaiga. OCoOEHHOCTBIO CEJIEKTUBHOTO BOJBTMETPA SIBIISICTCS HC-
KIIFOYEHHE BIIMSHUS TAPMOHHK Ha IMOKa3aHUS.

10.2 Onucanue nporpamMmsl

Jnst 3amycka nporpammbl CeJIeKTUBHBIH BOJIBTMETP HeoOXonumo u3 MeHio U3Mepenue
(pucynok 10.1) nanenu ZETLab Bri0path komanay CeleKTHBHBIH BoJIbTMeTp. Ha skpane MoHU-
Topa oToOpa3uTcsa padouee okHO nporpammbl CesieKTUBHBIN BoibTMeTP (pucyHok 10.2). B 3aro-
JIOBKE OKHA MPOrpaMMbl OyJeT 0ToOpaXkaThCs Ha3BaHHE MPOTPaMMbl U Ha3BaHHE KaHaja, 0 KOTO-
pomy usmepsiercst CK3.

A arepeHUE Orofpamerue =

BonkTMETR NEpEMEHHOrD ToKE
BobTMETR NOCTOAHHOMD TOKA
CenekTHEHEIR BOAETHETD
HacToTorep

P azorerp

T axoreTp

@ JHEOER

Teproretp TC

TeptaataeTp TI1

TenzomeTp

Pucynox 10.1

Yactora | 1000 | MepneHHo v

s | 2

Pucynox 10.2

IIpumeyaHue: MpPOrpaMMy MOXKHO 3allyCTHTh HEMOCPEACTBEHHO M3 pabodYeil AUPEKTOPHH
ZETLab (o ymomuanuto: ¢c:\ZETLab\). ms 3amyckaemoro daiiia: VoltMeterSel.exe

B neBoit yactu pabouero okHa nporpammbl CesleKTHBHBII BOJBTMETP PACIOJIOXKEH Ipa-
budeckuii ”HIUKATOP, B KOTOPOM OTOOpaXKaroTCsl ypOBHU cpeiHekBaapaTuyHoro (uctunuoro CK3)
U MMKOBOTI'O 3HAUEHHWH CUrHaja BHIOPAHHOTO KaHalla B YCTAHOBJECHHBIX €IMHHIIAX M3MEPEHHUs Ha
HeCyIIeil 4acTOTe C YCTAaHOBJIEHHOM MHUPUHON Mosiockl punbTpa. EqUHUIBI H3MepeHus ycTaHaBIU-
BaloTCs B nporpamme PenaktupoBanue ¢aiisioB nmapamerpoB (IyHKT S5 HacTosuiero PykoBos-
CTBa ONeparopa).

®naxxoKk ABTOYCTAHOBKA CIY)XUT JUUIsl BKJIIOUCHMS/BBIKIIOUEHUS] aBTOMAaTHYECKOM ycTa-
HOBKHM HECYIIEH 4acTOThl M MHKPHUHBI MosIockl ¢puibTpa. Ilpu ycraHoBieHHOM (akke ABTOYycCTa-
HOBKA IIpOrpaMMa cama ONpEeeseT HECYIIYI0 4acTOTy M IIMpPHHY noJsiockl. Hecymas gacrota u
HIMpUHA ToJI0ckl GuiIbTpa ycraHaBiauBatoTcs B repuax (I'n). Ilpu cHsToM draxke ABTOycTaHOBKA
HECyIllasi 4acToTa U MIMPUHA MoJIoca (GUIIBTPa 334al0TCS BPYUHYIO.
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Hporpamma CEJIEKTUBHBINA BOJIbTMETP ZETLab

ITone BBOJA HeCyLIEH 4aCTOTHI, PACIOJIOKEHHOE CIIpaBa OT Hajnucu Yacrora, CiyXKUT 1
BBOJIa 3HAYEHHUS HECYILEH 4YacTOThl B PYYHOM DPEKHMME WU I OTOOpa)keHUsS aBTOMATUYECKU
YCTAHOBJICHHOM HECYIIEH 4acTOTHI MPU YCTAHOBJICHHOM (hiakke ABTOYCTaHOBKa. B pydHom pe-
KM€ 3HAYCHUE HECYIIEH 4acTOThl BBOJUTCS C KJIABHATYpPhl, MPEIBAPUTEIBLHO HAXaB JIEBOW Kia-
BUILIEH «MBIIIK» Ha 3TO 1niosie. [locie BBoAa 3HaueHus: Hecyle yacTtoTsl, Juist pacuera CK3 Ha »Toi
4acTOTe, HaXKaTh KHOINKY <Enter> KiaBuaTyphl.

[Tone BBOZA MIMPUHBI MOJIOCH! (GUIIBTPA, pacroyiokeHHoe cipasa oT Haxnucu Iogoca, ciy-
JKUT JJI BBOJIA 3HAUEHUS LIUPUHBI MTOJIOCH (PUIBTPA B PYYHOM pEXHME WIH 711 OTOOpaKEHUS aB-
TOMAaTHYECKH YCTaHOBJICHHON IIMPHHBI MOJOCH (PMIBTPA MPH YCTAHOBICHHOM (iakke ABTOYCTA-
HOBKA. B pydyHOM pexxnme 3HaUeHHE IHUPHUHBI MOJOCH (GUIBTPA BBOJUTCS C KJIaBUATYPHI, IpeBa-
PUTEIBHO HaXaB JICBOM KJIABMILEH «MBIIIM» Ha 3T0 1osie. [locne BBOJa 3HAaUEHMS IIMPHUHBI ITOJIOCHI
bunesTpa, 11 pacuera CK3 B 3T0M monoce, HaxaTh KHONIKY <Enter> ki1aBuaTypsl.

st uzmepenuss CK3 1 nmuKoBOro 3HaueHHs, M0 MHTEPECYIOIEMY BKIIOUCHHOMY (usmue-
CKOMY JIM0O BUPTYaJbHOMY KaHaly, HEOOXOJUMO B I0JI€ CIHCKA (CO CTPENKOM) ¥ |, pac-
MIOJIOKEHHOM CTIpaBa OT (priakka ABTOYCTaHOBKA, BRIOpATh Ha3BaHUE ATOT0 KaHana. [Ipu sTom Ha
rpaduuecKoM HHIMKATOpE CTaHET OTOOpa)xaThCsl YPOBEHb CHUTHAja B YCTAHOBJICHHBIX €IUHUIIAX
U3MEpPEHUs 110 3TOMY KaHaly. BeiOpaTh HEOOXOMMBII KaHaT MOKHO JBYMSI CIIOCOOaMH:

- Ha)KaTh HA CTPEJIKY MOJIS U «MBILIBIO» BBIOPATh U3 PaCKPBIBLIETOCS CIIMCKa KaHall;
- Ha)KaTh JIEBOM KHOIIKOM «MBIILIN» Ha MOJI€ U MPU MOMOIIHY POIHMKA «MBIIINY», TUOO KHOIOK KJla-

BHATyphI CO CTPEIIKaMU <T>u<d> BBIOpATh KaHaI.

B none cnucka (co cTpenkoit) had l, pacroIoKEHHOM CIpaBa OT MOJIsl BBOJA HECY-

11l 4acToThl, BeIOMpaeTcs BpeMsl ycpeaHeHnus. Beibop u3 cnucka beicTpoe — yctaHaBiuBaeT Bpe-
M ycpenHenus 0,1 cexynzaspl, mpu 3toM CK3 npaBuiibHO U3MEpPSIETCs AJId CUTHajla C YaCTOTOM He
menee 20 I'n. Beibop u3 crinucka MeajieHHoOe — ycTaHaBIMBAaET BpeMsl yCpeAHEHUs | ceKyHIy, pu
stom CK3 mpaBuibHO u3MepsieTcsl JUlsl curHaia ¢ 4yactotod He menee 2 [’ BwiGop u3 cmmcka
CaepxmensieHHOe — ycTaHaBiIuBaeT BpeMs ycpeaHenus 10 cekyna, npu 3tom CK3 npaBuibHO U3-
MmepsieTcst sl curHana ¢ yactorol He meHee 0,2 I'i. BoiOpath HeoOxoauMoe BpeMsi yCpeaHEHUs
MOJKHO JIBYyMS CLIOCOOaMHU:

- Ha)KaTh Ha CTPEJIKY MOJIS U «MBILIBIO» BBIOPATh U3 PACKPBIBILIETOCS CIMCKA KaHAa;

- Ha)KaTh JIEBOM KHOIIKOM «MBIIIN» Ha MOJI€ U MPU MOMOIIHN POJIMKA «MBIIINY, TU00 KHOIOK KJIa-
BHATYPBI CO CTPEIKaMH < 1> i <> BBIOpaTh KaHAIL.

Nunukatop WHTErpajbHbBIi ypOBEeHb B roxaseBaer UHTErPAIIBHBIA YPOBEHb
CUTHAJIa U, IIPU NMPEBBILIEHUN MAaKCUMAJIbHO JIOITyCTUMOTO YPOBHS, NEPErpy3Ky BHIOPAHHOTO KaHa-
na. J[Be TpEeTbUX YacTH IOJIsI MHAMKATOPA OTBEJEHBI U1 YPOBHS CUTHAJIA, HE MPEBBIIIAIOIIETO MAK-
CHUMAaJIbHO JIONYCTUMBINA ypOoBeHb. UeM BhIle YPOBEHb, TEM OOJIbIIE 3aMoaHsAeTcd HHAUKaTop. [lpu
IIPEBBIIICHUY MAKCUMAJIbHO JOIMYCTUMBIA YPOBHS MHIMKATOP 3aAIOJIHSETCS IOJTHOCTBIO KPACHBIM
useroM. IIpaBelii kpail THAMKATOPAa OCTAHETCS KPACHBIM JI0 TEX IIOp, II0KA IEeperpy3Ka Mo KaHaiy
He Oy/IeT CHATA U M0JIb30BaTEIh HE HAKMET Ha HHAUKATOP JIEBOH KHOMKOM «MBIIIH.

Jliist BBIXOJ@ U3 MPOrPaMMbl HEOOXOAMMO HaaTh KHOINKY [E], pacrosiokeHHYI0 B IPaBOM
BEPXHEM YIIIy OKHA.
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ZETLab Iporpamma YACTOTOMEP

11 ITporpamma YACTOTOMEP

11.1 Ha3nayeHHue NPOrpamMMbl

[Iporpamma mpenHa3zHaueHa JUIsl U3MEPEHHsI YacTOThl CUTHAA (4aCTOTHI MEPHOAUYCCKHX
KoJie0aHui) U JUIUTEIHHOCTH TMEPHOIA.

11.2 Onucanue NporpamMmel

Jlns 3amycka nporpammbel YacToromep HeoOxoaumo u3 mMeHio M3mepenne (pucynok 11.1)
nanenu ZETLab Beidopath koManay Yacroromep. Ha skpane monuTopa oTo0Opasurcs pabodee ok-
HO niporpamMmbl HactoTomep (pucynok 11.2). B 3aroyioBke okHa mporpamMmbl OyJeT 0TOOpaKaThCs
Ha3BaHME MPOTPAMMBbI M Ha3BaHKE KaHAJIA, 10 KOTOPOMY U3MEPSIETCS 4acTOTa.

A arepeHUE Orofpamerue =

BonkTMETR NEpEMEHHOrD ToKE
BobTMETR NOCTOAHHOMD TOKA
CenekTHEHEIR BOAETHETD
HacToTorep

P azorerp

T axoreTp

@ JHEOER

Teproretp TC

TeptaataeTp TI1

TenzomeTp

Pucynok 11.1

HACTOTOMEp -

O BeicTpoe 0.1c

@ MepneHHoE 1c

) CeepxmeaneHHoe

CHmHant v' -

Pucynox 11.2

IIpumeyaHue: MPOrpaMMy MOYKHO 3alyCTHTh HEMOCPEACTBEHHO U3 pabodell TUPEKTOPUH
ZETLab (o ymomuanuto: ¢c:\ZETLab\). ms 3amyckaemoro (aiina: FreqMeter.exe

B neBoit yactu pabodero okHa mporpaMMbel HacToToMep pacmonoxeH rpadhuyecKkuil WHIu-
KaTop, B KOTOPOM OTOOpa)KarOTCs 9acTOTa M JITUTEIFHOCTh NEPHO/1a CUTHAIA BRIOPAHHOTO KaHaua.
Yacrota otobpaxkaetcs B reprax ('), IIUTETbHOCTh B MUJUTUCEKYHAAX (MC).

JIJis1 yCTAaHOBKY BPEMEHH yYCPETHECHUS HaXKATh Ha TIepeKTIOHATENb BPEMEHH yCPETHERHS Jie-
BOW KiaBHIICH «MbImuy. Ilepexmoyarens @i { ycTaHaBIuBaeT BpeMs ycpennenus 0,1

CCI(YHI[LI Ipu 3TOM 49aCTOTa U I[J'II/ITCJ'IBHOCTL nepuoga HpaBI/IHLHO HU3MCPAIOTCA JIs1 CUT'HaJIa ¢ Ya-

KYHJI, IPH 3TOM YacTOTa W JTUTSILHOCTD nepnona HpaBI/IHBHO W3MEPSIOTCS JIJIS CHTHAIA C 9acTo-
To#t He Menee 0,2 I'11.

21.]'[51 I/ISMepeHI/Iﬂ qaCcTOTbl U IJIUTCIIBHOCTHU Hepnogla, 110 I/IHTepeCYI-OHIeMy BKJ'IIO‘IGHHOMY
dusznueckoMy MO0 BHUPTyadbHOMY KaHaly, HEOOXOIMMO B TIOJIe CIHUCKAa (CO CTPENKO)
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Iporpamma YACTOTOMEP ZETLab

v l BBIOpATh Ha3BaHHE TOTO KaHasa. BeIOpaTh HEOOXOMMMBIN KaHA MOXKHO JBYMS CIO-
cobamu:
- HAKATh HA CTPEJIKY MOJISl U «MBILIBI0» BHIOPATH U3 PACKPBIBILIETOCS CIUCKA KaHAT,
- Ha)KaTh JICBOM KHOIKOM «MBIIIN» HA MOJIE W MPU MOMOIIY POTHKA «MBIIINY», THO0 KHOIOK KJ1a-
BHATYPHI CO CTPEIIKaMU <T>u<d> BBIOpATh KaHaI.

Nunukatop WHTErpajbHbIi ypOBeHb B oxasbiBaeT MHTErpanbHBIA YPOBEHH
CUTHAJIA U, IIPU MPEBBIIIEHUN MAaKCUMAIILHO JIOITYCTHUMOTO YPOBHS, EPErpy3Ky BHIOPaHHOTO KaHa-
na. J[Be TpeTbUX YacTH IMOJISI MHAMKATOPA OTBEJICHBI JJIsl YPOBHS CUTHANA, HE IMPEBBIIIAIOLIETO MAK-
CUMAJIBHO JIONYCTUMBIN YpOBEHb. YeM BbIlI€ YPOBEHb, TEM OOJIbIIIE 3aroyHAeTCs UHAUKarop. [Ipu
IIPEBBIILICHUY MaKCUMAJIbHO JAOIYCTUMOIO YPOBHSI, MHJIUKATOP 3aMOJHAETCS MOJHOCTHIO KPaCHbIM
useToMm. [IpaBblii Kpail ”HAMKATOPA OCTAHETCSA KPACHBIM JO TE€X IOp, NOKA MEperpy3ka no KaHary
He Oy/IeT CHATa U [0JIb30BaTeIh HE HAXKMET Ha HHANKATOP JIEBON KHOMKOM «MBIIIIH.

JUtst BBIXO/Ia M3 TPOrPaMMbl HEOOXOJMMO HaXaTh KHOIKY BbIxox wiu kuonky [E], pacro-
JIO’KEHHYIO B IPABOM BEPXHEM YIJIy OKHA.
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ZETLab IMporpamma ®A3OMETP

12 IIporpamma ®A3SOMETP

12.1 Ha3HaveHue NPOrpamMMbl

[IporpamMma @a3zoMeTp perHa3HAYEHA JIJISl U3MEPEHHUS Pa3HOCTHU (a3 IBYyX CUTHAJIOB.

12.2 Onucanue nporpamMmsl

Jns 3amycka mporpammbl @a3zomerp HeoOxonumo u3 MeHio M3mepenme (pucyHok 12.1)
nanenun ZETLab Beibpats komanay da3zomerp. Ha skpane MmoHuTopa oToOpasutcs pabouce OKHO
nporpamMmmel @a3zometrp (pucyHok 12.2). B 3aronoBke OkHa MPOrpaMMBI OyIeT OTOOpa)kaThCs
Ha3BaHME MPOrPAMMBbI U Ha3BaHUS JIBYX KaHAJIOB, MEXAY KOTOPBIMU U3MepsieTcs ¢asa.

W areperue OTobpakeHue le

BoibTMETP NEpEMEHHOND ToKS
BokTMETE NOCTOAHHOM O ToK.A
CenekTHEHEIR BOAETHETD
Yacrororep

P az0rETh

T axomeTp

@ JHronep

TeptdoraeTp TC

Teproretp TN

TeHzoMeTp

Pucynok 12.1

OEbICTpDE 0ic [ Bleixog, ]

Curant b -

Pucynok 12.2

IIpumeyanue: MPOrpaMMy MOXKHO 3aIlyCTUTh HEMOCPEICTBEHHO M3 paboveil AUPEKTOPUH
ZETLab (o ymonmuanuto: c:\ZetLab\). Mims 3anmyckaemoro ¢aiina: PhaseMeter.exe

B neBoit yactu paboudero okHa nporpammel PazoMeTp pacnoyiokeH rpapuueckuii HHANKa-
TOp, B KOTOPOM OTOOpakaeTcsi 3HaueHue (a3bl MEXAY JBYMs CUTHAJaMM BbIOPAHHBIX KaHAaJIOB.
®a3a orobpaxaercs B rpagycax (I'pan) u panuanax (Pan).

Jlnsi yCTaHOBKM BPEMEHHU yCpelHEHHs HeOOXOIMMO Ha)KaThb Ha NEpeKIoYaTellb BPEMEHHU
YCPEIHEHUS JIEBON KJIaBHINEH «MbImmy. [lepekimouarens (2 . yCTaHABIUBACT BPEMSI
ycpennenus 0,1 cexyHIbl, Ipu 3ToM ¢a3a NPaBUIILHO H3MEPAETCS JIA CHTHATIOB C 4acTOTOW HE Me-

T yCTaHaBIIMBaeT BpeMsl ycpeaHeHHus 1 cexyHay, Mmpu
TOM (basa MIPaBUJIBHO U3MEPSETCS JUIsl CUTHAIIOB C 4acTOTOM He MeHee 2 '
Jlnst u3mepeHust Gpasbl MEXIy ABYMSI CUTHAJIAMU, 110 MHTEPECYIOLTUM BKJIIOUEHHBIM (pHU3HUe-

CKHM JTU0O BUPTYaJbHBIM KaHaJIaM, HEOOXOMMO B TMOJISX CITUCKOB (CO CTPEIIKOM) ¥ | BBI-
OpaTh Ha3BaHUS THX KaHaJOB. BeIOpaTh HEOOXOAMMBII KaHal B TOJ€ CIMCKAa MOXHO JIBYyMsI CIIO-
cobamu:

- Ha)KaTh Ha CTPEJIKY MOJIS U «MBILIBIO» BBIOPATh U3 PACKPBIBLIETOCS CIHMCKa KaHall;

- Ha)KaTh JIEBOM KHOIKOM «MBIIIN» Ha MOJI€ U MPU MOMOIIHN POJIMKA «MBIILINY, TU00 KHOIOK KJIa-
BHATYPBI CO CTpeNKaMu < 1> i <> BhIOpATh KaHal.
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Nupukarop UHTErpajibHbIH ypPOBEHb I oxasniBaer uHTErpanbHBIA ypOBEHB
CUTHAJIA U, IIPU IPEBBIIICHUH MaKCUMAJIBHO JOIYCTUMOI'O YPOBHS, Meperpy3Ky BHIOPaHHOTO KaHa-
7a. Y KaXJI0ro u3 BbIOPAHHBIX KAaHAJIOB €CTh CBOM MHAMKATOP, PAaCIIONIOXKEHHBIM CIpaBa OT IOJIS
CIIMCKa KaHAIOB. /[Be TpeThUX YacTH MOJs UHIWKATOpa OTBEJAECHBI Ui YPOBHS CUTHAJIA, HE TIPEBHI-
IIAIOLIET0 MAaKCUMAJIbHO JOMYCTUMBIA YpoBeHb. UeM BHIIIE YPOBEHb, TEM OOJbILE 3ATOIHIETCS
uHauKatop. [Ipu npeBbIIeHN MAKCUMaIbHO JOIYCTUMOIO YPOBHS, UHANKATOP 3aIOIHAETCS MOJI-
HOCTHIO KpacHbIM LIBeTOM. [IpaBblii Kpail H”HAMKATOpa OCTAHETCs] KPAaCHBIM /10 TEX IOp, IIOKa nepe-
rpy3ka MO KaHally He OyJeT CHATa U MOJIb30BaTelb HE HaKMET Ha WHAMKATOP JIEBOW KHOIKOMN
«MBILIN».

JUis BBIXOZIa M3 TPOrpaMMBbl HEOOXOJMMO HaXkaTh KHONKY BbIxom miv kHonky [, pacro-
JIO’)KEHHYIO B IPAaBOM BEPXHEM YIJy OKHA.
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ZETLab IIporpamma TAXOMETP

13 Mporpamma TAXOMETP

13.1 Ha3HaveHue NpPOrpamMMmbl

IIporpamma TaxomeTp npeaHasHaueHa U1 U3MEPEHUS YaCTOThI BPAIllCHHs BAJIOB MAIllMH U
MEXaHU3MOB, a TAKXKe JJIs TI0JICUeTa KOJMYECTBA MOIHBIX 000poToB. Kak mpaBuio, npu u3MepeHu-
X YaCTOTBI BPAIlEHUs IPUMEHSIOT JaTYMKH 0O0OPOTOB ONTUYECKOT0 MM HHAYKIIMOHHOTO THIIA.

13.2 Onucanue nporpamMmsl

Jlns 3amycka nporpamMmbl Taxomerp HeoOxoaumo u3 MeHio M3mepenue (pucyHok 13.1)
nanenu ZETLab BriOpats komanay Taxomerp. Ha skpane MmoHuTOpa 0TOOpasuTcs pabouee OKHO
nporpammbel Taxometrp (pucyHok 13.2). B 3aroyioBke OkHa MporpaMMmbl OYJET OTOOpaKaThCs
Ha3BaHUE MMPOTPaMMBbI U Ha3BaHUE KaHaJa, 10 KOTOPOMY M3MEPSIETCS] YaCTOTa BPAILEHUS U KOJIUYe-
CTBO IOJIHBIX 000POTOB.

W areperue OTobpakeHue le

BoibTMETP NEpEMEHHOND ToKS
BokTMETE NOCTOAHHOM O ToK.A
CenekTHEHEIR BOAETHET
Yacrororep

P azoreETD

T axomeTp

@ JHronep

TeptdoraeTp TC

Teproretp TN

TeHzoMETR

Pucynok 13.1
aXOMeETp - CHIHAN enfpmir.o
1 1 1
—y—w— | = 1000
1 1 1
[]&&To nopor
CumHani b4 D.EIEIEIEIl
Chpac ] | - 0.0000

Pucynok 13.2

IIpumeyanue: MPOrpaMMy MOXKHO 3aIlyCTUTh HEMOCPEICTBEHHO M3 paboveil AUPEKTOPUH
ZETLab (o ymomuanuto: c:\ZETLab\). mst 3anyckaemoro ¢aiina: TahoMeter.exe

B neBoii yactu pabodero okHa nporpammbsl TaxomeTrp pacrnosiokeH rpaguueckuii MHANKA-
TOp, B KOTOPOM OTOOpa)karoTCsl 4acTOTa BPALIEHUS U KOJIMUYECTBO MOJTHBIX 000POTOB, HH(pOpMAaIUs
0 KOTOPBIX MOCTYMAeT ¢ BEIOpaHHOTO KaHasia. YacToTa BpalleHus: 0ToOpakaeTcsi B 000poTax B MU-
HyTY (00./MHH), KOTMYECTBO TOJHBIX 000POTOB B 000poTax (00.).

Kuonka Copoc, pacnonoxeHHas moja rpadpuyeckuM WHIUKATOPOM, IpeJHa3HaueHa ajs 00-
HYJICHHUS KOJIMYECTBA IOJHBIX 000OPOTOB.

Ha pucynke 13.3 noka3zan ¢parMeHT nmporpamMmmbl TaxomeTp ¢ moJisiMU BBOAA (ITOJIsT BBOJA
00pa3yloT MaTpHiIly 3x2) KOJHMYecTBa 3yObeB 3y0UaThIX Nmepeaay BeAyILero (3a BeAyIuil NpuHIMa-
eTCsl BpallaroIIuiics MeXaHu3M, Ha KOTOPBIM YCTaHOBJIEH JaT4YMK 000POTOB) M BEIOMBIX Bpallalo-
IIMXCSl MEXaHW3MOB. 3HaUeHHE KOJMYECTBa 3yObeB B OJJHOM Iosie BBoja oT 1 1o 99. Box 3naue-
HUM KOJIM4YecTBa 3yObeB OCyILeCTBIseTCs ¢ KiaBuatypy. [locne BBoga 3HaueHUs, U1l BKIIOUEHHS B
pacyer, HaXaTh KiaBuily <Enter> KilaBUATypbl WM HAXXaTh JIEBOM KHOIMKOHN «MBILIN» Ha JPYyroe
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IIporpamma TAXOMETP ZETLab

noje BBoja. CripaBa OT MmoJieil BBO/Ia KOJIMUYECTBA 3yObEB pacioyiaraercs moje, B KOTOPOM paccuu-
TBIBAaETCs 0011ee NepeJaTOYHOE YHCIIO.

1 1 1
—y——w—— | = 1000
1 1 1

Pucynox 13.3

Ecnu HEOOXOAMMO M3MEpSATh CKOPOCTH BPAIEHUS HA BpAaIIArONIeMCS MEXaHHU3ME, K KOTO-
pOMY €CTh JOCTYI JUIsl YCTAHOBKHM JIaTYMKa 0OOPOTOB, TO B MOJIIX BBOJA KOJIMYECTBA 3yObEB BBO-
JISITCSL BCE OJIMHAKOBBIE (€AMHUYHBIC) 3HAaYeHHs. [Ipu 3TOM mepenaTouyHoe 4ucio OyaeT paBHATHCS
e/IMHUIIE, a Ha rpa)uIecKOM UHAUKATOpPE OYyIyT 0TOOPaXaThCsi CKOPOCTh BPAIICHUS U KOJIMYECTBO
MOJTHBIX 000POTOB BPAIAIONIETOCS MEXaHW3Ma, Ha KOTOPBIA HETIOCPEICTBEHHO YCTAHOBJICH TaTYHK
000pOTOB.

Ecnu nMeeTcs cliokHass KHHEMAaTHYECKask CXeMa, B KOTOPOU JTOCTYI JIJIsl YCTAHOBKHU JaTdrKa
000pOTOB BO3MOXEH TOJIBKO K OJIHOMY U3 BPAIAIOLIMXCS MEXaHU3MOB, a U3MEPATH CKOPOCTh Bpa-
IICHUS HAJI0 Ha JPYroM BPAIAIOIIEMCsl MEXaHU3ME B 3TOH CXeMe, TO, 3Hasi KOJMYeCTBa 3yObeB IIe-
CTEpHEH U KOJIEC JI0 MCCIISYEMOT0 BPAIAIOIIErocsi MeXaHu3Ma, HE00X0IMMO BBECTH 3TH 3HAYCHUS
KoJIn4ecTBa 3yObeB. [Ipu 3TOM mepenaToyHoe 4uciao OyaeT pacCYMTaHO B COOTBETCTBHH C yKa3aH-
HBIMU KOJIMYECTBAMU 3yObeB, a Ha rpa)MueCKOM WHAMKATOpPE OYIYyT OTOOpaXKaThCsi CKOPOCTh Bpa-
IICHUS] U KOJIMYECTBO TOJHBIX 000POTOB MCCIIEAYEMOr0O Bpamaromerocs Mexannzma. Hioke mpuse-
JICHBI TIPUMEPBI, B KOTOPBIX MPEIIOIaracTcs H3MepsITh CKOPOCTh BPAIICHHS HAa BPAIIAIOIIEMCS Me-
XaHU3Me, Ha KOTOPOM HET BO3MOKHOCTH YCTAHOBHTBH JATYUK 0OOPOTOB.

Ilpumepoi:

Ha pucynke 13.4 npencraBieHa KHHEMaTHYECKasl CXeMa, Ha pUMepe KOTOpoi Oyay omwca-
HbI [IPaBUJIa 3aMlOJIHEHUS 1T0JIel BBOJIAa KoyimdecTBa 3yobeB. KaxkioMy Basly Ha cxeMme IpHUITHMCaH Io-
psaakoBelil Homep. Lludpa Bozne kax/10il mecCTepHU 03HAYAET KOJIMUYECTBO 3yObEB y HeEe.
1

Ban 1

Ban 4
Pucynok 13.4

1. Jlatunk 0o0OpOTOB yCTaHOBJEH Ha Bajly | (OH CTAaHOBUTCS BEIYLIUM, TaK Kak Ha HEM
yCTaHOBJIEH JaTyukK). Heo0XoauMo u3MepuTh CKOpOCTh BpaleHHus Ha Baiy 3. COOTBETCTBEHHO, B
MOJISIX BBOJIa KOJIMYECTBA 3yObEB BBOJUTCS CIEAYIONINE 3HAUCHHUS:

» B TIEPBOM CTOJIOIC B YHCIUTENC 3alMChIBaeTCs 16 — KOJMYECTBO 3yObEB IICCTEPHH Be-
Jymiero Bana 1;
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» B 3HaAMEHATeJIe MEePBOT0 CTONOIA 3aMuCchiBaeTC 24 — KOMTMYECTBO 3yObeB MIECTEPHU Be-
JIOMOT0 Basia 2 (B€OMBI 110 OTHOIIEHUIO K Baty 1);

» BO BTOPOM CTOJIOIIE B YHCIUTENE 3aIKCHIBACTCS § — KOJMYECTBO 3yObEB IIECCTEPHH Be-
Jyliero Bayia 2 (BeAyILUi 0 OTHOUIECHUIO K Baity 3);

» B 3HaMEHAaTeJIe BTOPOTO CTOJOIA 3amuchiBaeTcsl 16 — KOJIMUECTBO 3yObeB IIECTEPHH BE-
JIOMOT0 Basia 3 (B€OMBI 110 OTHOIIEHUIO K BTy 2);

» B UHCIUTEIIC U 3HAMEHATEIIe TPETHETO CTOJIGLIa BBOAATCA CAMHHUYHBIC 3HAUYCHU .

Ha pucynke 13.5 moka3aHsl 1oJisi BBOJIa KOJIMYECTBA 3yObEB U MOJI€ MEPEIATOYHOTO YHCIIa C
BBE/ICHHBIMU 3HAYEHUSIMH B 3TOM IIpUMeEpe.

16 & 1
— y——y—— | = 0333
24 16 1

Pucynox 13.5

[Tocne BBOa HEOOXOAMMBIX 3HAUYEHHUH Ha TpaguuecKOM MHAWKATOpe OyIeT OTOOpakaThCs
pacyeTHOE 3HaYeHHE CKOPOCTH BPAILEHUS M KOJIMYECTBO MOJIHBIX 000pPOTOB Baja 3.

2. JlaTunk 0OOpOTOB YCTaHOBJIEH Ha Baly 2 (OH CTaHOBHUTCS BEAYIIHMM, TaKk KaK Ha HEM
yCTaHOBJIEH MaTyuk). HeoOXxoanMo n3MepuTh CKOpocTh BpamieHus Ha Bainy 1. COOTBETCTBEHHO, B
HOJISIX BBOJIA KOJIMYECTBA 3yObEeB BBOAUTCS CIIEAYIOLINE 3HAYECHUS:

» B IIEPBOM CTOJIOLIE B YMCIIMTEINE 3aMUCHIBACTCS 24 — KOMMUYECTBO 3yObEB LIECTCPHH Be-
JyILEro Baia 2;

» B 3HAMEHATEJIC MEPBOT0 CTOJIONA 3aIKUCHIBACTCSl 16 — KOJIMYECTBO 3yObeB IIECTEPHH Be-
JnoMoro Baia 1 (Be1oMblii IO OTHOLIEHUIO K Baily 2);

» B YHCITUTEINE U 3HAMEHATEJIe BTOPOTO M TPETHETO CTOJIOIIOB BBOJATCS €IUHUYHBIC 3HAYE-
HUSL.

Ha pucynke 13.6 moka3aHsI 1oJisi BBOJIa KOJIMYECTBA 3yObEB U MOJIE€ IEPEAATOYHOTO YHUCIIA C
BBEJICHHBIMU 3HAYEHUSIMH B 3TOM IpUMeEpe.

24 1 1
— y—yx—— | = 1500
16 1 1

Pucynok 13.6

[Tocne BBOa HEOOXOIMMBIX 3HAYEHHUI Ha rpaduueckoM MHIUKATOpe OyaeT oToOpakaTbes
pacyeTHOE 3HaYeHHE CKOPOCTH BPAIEHHUS U KOJIUYECTBO MOJIHBIX 000pOTOB Baina 1.

3. JlaTunk 00OpOTOB YCTaHOBJIEH Ha Baly 4 (OH CTaHOBHUTCSA BEAYIIMM, TaK Kak Ha HEM
yCcTaHOBJEH JaT4yuk). HeoOxonumMo u3mMepuTh CKOpocTh BpaieHus Ha Bainy 1. COOTBETCTBEHHO, B
MOJISIX BBOJIA KOJIMYECTBA 3yObEeB BBOAMTCS CIIEAYIOIINE 3HAYECHUS:

» B IIEPBOM CTOJIOLIE B YMCIIUTENE 3aMUChIBAacTCS 16 — KOMMUECTBO 3yObeB LIECTCPHH Be-
Jymiero Bana 4;

» B 3HaAMEHaTeJe TIepBOro CTOJOIA 3amMChIBAeTCs 32 — KOJUYECTBO 3yObEB IIECTEPHH Be-
JIOMOTrO Baza 3 (BeIOMbIH 10 OTHOLIEHUIO K Baly 4);

» BO BTOPOM CTOJIOIE B YHCIHTENE 3alMChIBaeTCs 16 — KOIMYEeCTBO 3yObeB MIECTEPHU Be-
Jyuiero Bana 3 (Beayliuii o OTHOUICHHUIO K Baily 2);

» B 3HAMEHATeJe BTOPOTO CTOJIOIA 3aITUCHIBACTCS 8 — KOJMYECTBO 3yObEB LIECTEPHH BEJIO-
MOTO Baja 2 (BeIOMBII 10 OTHOIICHHUIO K Bajy 3);
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» B TPEThEM CTOJIOIIC B YHCIIMTENC 3aMUCHIBACTCS 24 — KOJMYECTBO 3yObEB IIECTCPHU Be-
JyIIero Bayia 2 (BeAyIIU 10 OTHOIIECHUIO K Baty 1);

» B 3HAMCHATEJIE TPEThEro CTOJIONA 3amuchiBaeTcs 16 — KOJMYECTBO 3yOhEeB MIECTEPHU BE-
JoMoro Baia 1 (BeOMbIii 10 OTHOLIEHUIO K Baly 2).

Ha pucynke 13.7 moka3aHsl 10JIsl BBOJIa KOJIMYECTBA 3yObEB U MMOJIE MIEPEAATOUHOTO YHUCIA C
BBEICHHBIMU 3HAYEHUSMH B 3TOM IpUMeEpe.

16 16 24
— gy —yx—— | = 1500
32 g 16

Pucynok 13.7

[Tocne BBOAa HEOOXOAMMBIX 3HAYEHHUI HA rpaduuecKoM MHIUKATOpe OyneT oToOpakaThes
pacdeTHOE 3HAUYCHUE CKOPOCTH BPAIICHHS U KOJIMYECTBO MOJHBIX 000pOTOB Baja 1

J171st m3MepeHust CKOPOCTH BpAIICHUSI U KOJTMYECTBA MOJIHBIX 000POTOB, 110 HHTEPECYIOIIEMY
BKIIIOUEHHOMY (pr3mueckoMy r00 BUPTyalbHOMY KaHaly, HEOOXOAMMO B TOJIE CIIUCKA (CO CTpei-

KOH) ¥ | BbIOpaTh Ha3BaHUE 3TOTr0 KaHaia. BeiOpaTh HEOOXOAMMBIN KaHAl MOYKHO JIBYMsI
crioco0amu:

- HaXaTb Ha CTPCJIKY IOJIA U «MBIIIbBIO> BLI6paTI> N3 paCKPBIBIICTOCA CIIMCKA KaHaJl;

- Ha)aTb JICBOW KHOIIKOM «MBIIIN» Ha TOJI€ U MPU HOMOIIU POJIMKA «MBIIINY», THO0 KHOIOK
KJIaBHATYpPhbI CO CTPEIKaMH <I>n<l> BBIOpATh KaHaJ.

Nunukatop WHTErpajibHbIii ypPOBEeHb B oxasbiBaeT MHTErpanbHBIA YPOBEHH
CUTHAJIA U, IIPU IPEBBIIIEHUH MaKCUMAJIbHO JOIYCTUMOI'O YPOBHS, IEPErPy3Ky BHIOPAHHOIO KaHa-
na. /IBe TpeTbUX 4acTu MOJI MHAMKATOPA OTBEIEHBI [UIsl YPOBHS CUTHAJIA, HE IPEBBIIIAIOIIEIO MaK-
CUMAaJIbHO JIOMMYCTUMBIN YpOBEHb. UeM BhIlIE YPOBEHb, TEM OOJIbIIIE 3aoyHsAeTcs uHauKarop. [lpu
IIPEBBIILIEHUY MAKCUMAJIIBHO JOIYCTUMOIO YPOBHS, MHIMKATOP 3aIIOJIHAETCS MOJHOCTBIO KPACHBIM
uBetoMm. [IpaBblii Kpail ”HAUKATOPA OCTAHETCS KPACHBIM JI0 TE€X IMOP, MOKa Meperpy3ka no KaHaly
He OyJeT CHATA U MOJb30BaTeNb HE HAKMET Ha WHAMKATOP JIEBOM KHOIIKOW «MBILLIH.

@naxoK ABTO MOPOr CIYKUT Ui BKJIIOYEHMS/BBIKIIIOUEHUS aBTOMAaTHUYECKOM/pydHON
YCTAHOBKHM BEPXHEr0 M HW)KHEro Mopora BXOJHOTO YPOBHS, IO KOTOpPOMY OyIyT MPOU3BOJUTHCS
U3MEpPEHUs] CKOPOCTU BpALICHMs. YCTaHOBIEHHBIH (UIaKOK — IporpaMma cama aBTOMATHYECKU
yCTaHaBJIMBAaeT BEPXHUI M HUKHUI MOPOTr YpoBHS curHaia. CHATBIN (1akok — pa3pelieH pydyHou
BBO/I BEPXHETO ¥ HUKHETO ITOpOra YpOBHS CUTHAJIA.

ITonst BBOAA, pacroyioskeHHbIE MO/ (JIaXKKOM ABTO MOPOT, CIIY)XaT Ul YCTAHOBKU BEpXHe-
IO U HI)KHETO IOpora B py4yHOM pekuMe ((uiakok ABTO Mopor cHAT). BepxHee mose BBoja ciy-
JKUT JUIs1 YCTAaHOBKH BEPXHETr0 MOpOTra, HUKHEE — JUUIsl YCTAaHOBKH HMXKHETO Imopora. BBo 3HaueHUi
BEPXHETO U HUKHETO I0pOra OCYIIECTBIIACTCS ¢ KiaBuarypy. Ilocie BBona 3HaUeHMI HaXaTh Kila-
Bulry <Enter> knaBuatypsl. Ilpu yctaHoBieHHOM (hiakke ABTO MOPOT IMOJS BBOJA BEPXHETO U
HIDKHETO IIOpOra He JOCTYIIHBI Ui BBOJA 3HAYCHUN. BepXHUI U HWKHUN ITOPOT YCTaHABIUBAETCS
JUISL UCKITFOUEHUS JIOKHBIX cpabaThbIBaHUM NMPU U3MEPEHUH YacTOThI BpamieHus. s npaBuiIbHOTO
U3MEPEHMS YaCTOThl BPALCHUSA BEPXHHUM IOPOI HE JIOJKEH IPEBBIIIATh MAKCUMAJIBLHOIO YPOBHS
CUTHAJIa 110 3TOMY KaHaly, HW)KHUN MOPOT HE JOJKEH OBITh HM)KE MUHUMAJIbHOTO YpoBHs. Ompe-
JIeIIUTh MaKCHUMAJIbHBII U MUHUMAJbHBIM YPOBEHb CUTHAJIA 10 KaHAIy, K KOTOPOMY IOJKIIIOYEH
JaT4uK 00OpPOTOB, MOXHO, HallpUMep, 3allyCTHB MporpaMMmy MHOrokaHaJbHbIN ocuuIorpad
(mporpamma MHoOrokaHa/JbHbIi ocuuiiorpag onvcana B nmyHkTe 8 Hactosimero PykoBoacrBa
omeparTopa) BEIOpATh STOT KaHaJ M 1O OCITHJUIOTPaMMe OIIEHUTh 3TH YPOBHHU.

Jliist BBIXOJ@ U3 MPOrPaMMbl HEOOXOAMMO Ha)aTh KHOINKY [E], pacroioxKeHHYI0 B IPaBOM
BEPXHEM YIUIy OKHA.
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ZETLab [Iporpamma SHKO/IEP

14 IIporpamma JHKO/EP

141 Ha3Ha4yeHue nNporpaMmbl

[IporpaMMa JHKoaep NpeaHa3HauUEHa I U3MEPEHHSI OTHOCUTENIBHOIO TOJI0KEHUs (1epe-
MEIIEHUS), CKOPOCTU U HAIPABIICHUS MEPEMEICHUS PU MOMOIIY ONTUYECKUX JATYUKOB YTIIOBBIX
WIM JHMHEWHBIX IEepeMEIIeHUN (3HKOJAEpOB), MOJAKIIOUEHHBIX K BXOAHbIM kaHanmam AIIIIL. Ilpo-
rpaMMa JHKO/ep MOpOKIAaeT BUPTyaJbHbIe KaHAJBI IEPEMEILIEHUS U CKOPOCTH MepeMEIIeHUs. JTU
KaHaJIbl JIOCTYITHBI JUIs TIOCJICAYIOIIEro aHaIu3a APYrUMH IporpaMmamu u3 cocraa ZETLab.

Ha 6a3ze ontuyeckux NaTYMKOB CO3/AIOTCS JATUMKH JIMHEHHBIX M YIJIOBBIX MEPEMEIICHUH.
ToYHOCTh TaKUX JATYUKOB MOXKET OBITH OT 1 MKM 70 | MM mpu AJIUHE U3MEPUTENBHON 0a3bl OT 8
MM 10 3 M. [laTuuku yrioBeiX nepemenieHuit Moryt umerb ot 100 mo 10000 mapkepoB Ha oauH
000poT, T.€. pa3peuieHne MOXKET OBITh OT HECKOJIBKUX IPaIyCOB 70 5 MUHYT.

OnTHyueckasi TEXHOJIOTHSI IPEUIOKIIIA PAJ] KIIACCUYECKUX CIOCOOOB ISl TOCTPOCHHS SHKO-
Jiepa - AaT4yuKa MPeCTABIIAIONIEr0 THPOPMALUIO O IBUKEHUH, [TOJIOKEHUN WM HalpaBICHUU JIU-
00 HemocpeaCcTBEHHO B LU(poBoi Gopme (aOCONIOTHBIE SHKOAEPHI), TMO0 TeHEPUPYIOLIETo Mocie-
JIOBATEJIbHOCTh HMITYJIbCOB (MHKPEMEHTAJIbHBIC SHKOJICPHI).

Jlanee B onmucaHuM MporpaMMbl JHKOAEP PeUb MONAET TOIbKO 00 HMHKPEMEHTAIbHBIX YHKO-
Jiepax, Tak Kak mporpamMma JHKOAep MOCTpOoeHa /Il padoThl TOJBKO C TAKMUM TUIIOM 3THX JAT4YH-
KoB. [IpuHIMnI paboThl HHKPEMEHTANBHBIX SHKOAEPOB MPOMILTIOCTpUpOoBaH Ha pucynke 14.1. Om-
TUYECKUI SHKOJEpP COCTOUT U3 TOHKOI'O ONTHUYECKOrO JUCKAa M CTAI[MOHAPHOIO OJIOKA - U3MEpH-
TEJIbHOW TOJIOBKH, BKJIIOYAOIIEH B ceOsi HICTOUHMK cBeTa U (poTomerekTop. ONTHYECKU TUCK CO-
JIEP)KUT TOBEPXHOCTh M3 MPO3PAYHBIX W HEMPO3PAYHBIX YYacTKOB. Mapkepamu MOTyT OBITh,
HaIpuMep, OTBEPCTUS B METAJUNIMYECKOM JIMCTE WIM METKU Ha CTEKJISTHHOM aucke. [Ipu Bpamenuun
JIUCKA, B 3aBUCUMOCTH OT €ro THIIa, MapKepbl MPOIYCKAIOT WIH NEPEKPHIBAIOT JIyY CBETA, HalpaB-
JICHHBIN OT CBETOBOT'O UCTOYHHUKA K (DOTOMPUEMHUKY.

?(\ M/

u.Bt
Kanan A
U, =

u B4
U,

Kanan b

Pucynok 14.1

DOTOAETEKTOP FEHEPUPYET CUTHAI € YaCTOTOM, PABHOM 4acTOTE CIIEOBAHUs KOJOBBIX dJIE-
MEHTOB B IU(PpoBOH (HOpMe WIIM aHATIOTOBBIA UMITYJILCHBIM CUTHAJ, KOTOPBIM TaKKEe MOXKET OBIThH
yceusieH u ouudpoBal. [Ipu mobaBieHUH BTOPOH Mapbl CBETOAMO-(POTOTPAH3UCTOP C YIIIOBBIM
CMEIIIEHHEM OTHOCUTENIbHO NEPBOM, COOTBETCTBYIOIIMM YETBEPTH MEPHUOJAA CUTHANIA, MOKET ObITh
MOJIydeHa BTOpasi MOCJIEJ0BATEIbHOCTh HMITYJIbCOB - KaHall b ¢ (ha30BbIM CMelIeHHeM OTHOCHUTEIb-
HO KaHana A Ha 90°. MHKpeMeHTaIbHBIA SHKOAEP, KOTOPHIA MCIOJIB3YET JBAa ONTHYECKUX KaHaJa,
[IO3BOJISIET OJHOBPEMEHHO YABaWBATh pa3pellEHUE IPU U3MEPEHHUM IOJOKEHHS U CKOPOCTH H
oTpeeNATh HampasieHue. TpeTuil KaHan UCTIONb3yeTCs ISl MPUBSI3KU K HaualbHOW OTMETKE (MeT-
Ka «0»).
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[Iporpamma SHKO/IEP ZETLab

14.2 Onucanue nporpamMmsl

Jlyi 3amycka mporpaMMbl JHKoAep HeoOoxoauMo u3 MeHio MU3mepenue (pucynok 14.2) ma-
Henu ZETLab BriGpaTth koManny IHkoaep. Ha sxpane monuTopa oToOpasurtcs padbodee OKHO Mpo-
rpaMMbl JHKoAep (pucyHok 14.3). B 3arojoBke OkHA MpoOrpaMMbl OyJeT 0ToOpakaThCsi Ha3BaHUE
IporpaMMbl M Ha3BaHUE KaHalla, K KOTOPOMY HOJIKIFoueH KaHai A (daza A) onTHYECKOro JaTuuKa
nepeMenieHus (IHKoIepa).

A arepeHUE Orofpamerue [e

BonkTMETR NEpeMeHHOrD Toka
Bo/bTMETR NOCTOAHHO O TOKA
CenekTHEHEIR BOAETMETP
HacToTorep

P azorerp

T axoreTp

@ Inkonep

Teproretp TC

TeptaataeTp TI1

TenzomeTp

Pucynok 14.2

KOOep - CHrHan ey =9
[CInepeme weHme
[JehopocTe -
ML - | Daza A Cumani »|  [JasTonopor
MIMEREHNA =7 L
Paspe L eH9e 1000 [~ dass B |:| 00000
METOK § & M. e
Metka 0 [ 0.0000
Pucynok 14.3

IIpumeyanue: MPOrpaMMy MOXKHO 3aIlyCTUTh HEMOCPEICTBEHHO M3 paboveill AUPEKTOPUH
ZETLab (o ymomuanuto: c:\\ZETLab\). mst 3anyckaemoro ¢aiina: Encoder.exe

B neBoil BepxHel yacTu pabodero OKHa MPOrpaMMbl JHKOAEP PACIONOXKEH rpapuuecKkuii
UH/IMKATOp, B KOTOPOM OTOOpa)XaroTcs U3MEpEHHbIE YIIIOBOE WU JIMHEHHOE nepeMerieHne (oso-
KEHHUE) U CKOPOCTh NepeMelleHus, THpopMalusi 0 KOTOPBIX MOCTYIaeT ¢ BHIOPaHHOTO (BbIOpaH-
HBIX) KaHaja. B 3aBUCMMOCTH OT IOCTaBJIEHHOW 3aJauyl MEPEMEIEHUE U3MEPSAETCS B YKa3aHHBIX
eMHMIIAX U3MEPEHHs, a CKOPOCTh MEepeMElIeHNs B eAMHMIIAX M3MepeHus B cekyHay. Hampumep,
JUIS U3MEPEHHUS MepeMeIlIeHHe B MIIIJTUMETpax HeoOXoauMo B criicke EquHuna usmepenus (cnu-
COK OIMCBHIBAETCS] HM)KE) yKa3aTh €AUHUILY U3MEPEHUS MUJUTUMETPHI (MM), ITOCIIE ATOTO MepeMelie-
HHUe Ha rpaduyeckoM MHAMKATOpe OyAeT OTOOpaXaThCsi B MM, a CKOPOCTh MEpEeMEIEeHUs] B MM/C
(MIJLTUMETPOB B CEKYHY).

B cnucke ¥ |, pacroyio)keHHOM cripaBa oT Hajanucu EquHnna usmepeHnusi, BbIOH-
paetcsi, 1M00 BBOAUTCA C KJIaBUATYpbl €AMHUIIA U3MEPEHHs, B KOTOPOil OyneT oroOpaxarbcs CUr-
HaJl 1Mo BbIOpaHHOMY KaHany. [l BbIOOpa HEOOXOAMMOW eIUHMIIBI W3MEPEeHHUs HeOoOXOIMMO
Ha)XaTb JIEBOM KHONKOMN «MBIIIN» HA KHOIKY ZI CIIUCKa, U, B PAaCKPBIBILIEMCSl CIIHCKE, BHIOPATH
HY)KHYIO eIuHUIly u3MepeHus. Eciu B criicke HET HEOOXOIMMOM eIMHUIIBI U3MEPEHUs, TO, HaXaB
NPaBOil KJIaBHUILIEH «MBIIIN» HA TOJIE€ CIIUCKA, C KIaBUATYphl BBECTU TPeOyeMyI0 €AMHUILY U3Mepe-
HUS.
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Pa3perienrie MHKPEMEHTANBHBIX JHKOJEPOB OIPEAESETCS] KOJIMYECTBOM HMITYJIBCOB 3a
oauH obopot (pulses per revolution, ppr). B cmucke il, PacIoJIOKEHHOM CITpaBa OT
Haanucu Pa3pemeHue mMeTok/e.n., BEIOMPAETCS HEOOXOAUMOE KOJIMYECTBO METOK B YCTAHOBJICH-
HYIO eMHMILY u3MepeHus. Hanpumep, HHKpEMEHTANbHBIN 2HKOJIEp YIVIOBOTO MEpPEeMEICHUS NUMEeT
1080 meTok Ha oguH 000POT, COOTBETCTBEHHO 3 METKHM Ha OJUH Tpaayc moBopora. Heobxommumo
U3MEPSATH MOJIOKEHUE PHKOJIEpa B rpajlycax ¢ TOYHOCTh M3MEpEHUsl B OJUH rpaayc. s storo, B
cnucke Equnnna u3mMepeHus BoIOMPASTCS €IUHUIIA U3MEPEHUsS — Tpagychl (Tp.), a B cucke Pa3-
pellieHHe MeTOK/e.H. ycTaHaBIuBaeTcs 3 (TpyU METKH Ha OIUMH IpaJyc MOBOpOTa SHKoAepa). Ycra-
HABJIMBACTCS HEOOXOAMMOE Pa3pelICHHE HAKATHEM JIEBOM KHOIKHU «MBIIIN» 10 KHOIIKAM :l CIHC-
Ka pazpeuieHus, 1100, HaXKaB JICBOM KHOMKON «MBILIN» MO0 MOJIO CIHCKA pa3pelieHus, IPOKPYTUB
POJIUK «MBIIINY, THOO0, HAXKAB JIEBOM KHOIKOM «MBIIIIN» 10 TOJII0 CIIMCKA pa3pelIeHUs, BBECTH 3Ha-
YeHHe ¢ KJIaBUaTyphl U HaXXaTh kiaBuiry <Enter>.

ITon nmonem cnucka Pa3pemenne MeTok/e.u. pacrnonaraercsi kHonka COpoc, HaxxaTHe KO-
TOPOI MPUBOAUT K OOHYJICHUIO 3HAUCHUS TIepeMeleHUs (TTOJI0KEHHUS).

Onaxku [Mepememenne 1 CKOPOCThb, PACIOIOKCHHBIE CIIPpaBa OT TpadUUECKOr0 MHIUKA-
TOpa, pa3pelalT BKIOYCHHE/BBIKIIOUEHNE BUPTYyaabHbIX kaHaioB Ilepemeinenune u Ckopocts,
MOPOXKIAEMBIX TIPOTpaMMOil JHKOAEP. DTH KaHAIBI JOCTYITHBI JJIs MOCIEAYIONMETO aHAIu3a JIPy-
TUMH MpOrpaMMaMH. Y CTaHOBIIEHHBIE (DJIAXKKH — BUPTYaAJIbHbIE KAHAJIBI BKIIOYCHBI, CHITHIE — BbI-
KITFOYeHBI. J[aHHBIE B 3TUX BUPTYAJIBHBIX KaHAJIAX HIIYT B TeMIIe 00pabOTKH KaXKI0T0 UMITYJSIbca O0e3
ycpeaHeHus. DTO MO3BOJIAET HCCIEA0BaTh HE TOJIBKO MEPEMELIEHIE U CKOPOCTh MepeMEIIeHUs, HO
U WX HEPaBHOMEPHOCTh. [Ipu BKIIFOUEHUH SHKOZECpPA COBMECTHO C JIPYTUMU JaTIUKAMH, HAIPUMED,
JABJICHUSI WIIA TEMIIePaTyphl, JaHHBIE C ATUX JaTYMKOB U JaHHbBIE MIEPEMEIEHUS U CKOPOCTH Tepe-
MEIICHUS UYT CHHXPOHHO C TOYHOCTHIO J0 OJTHOTO UMITYJIbCA YHKOAEpa.

Onaxok WHBepcusi, KOTOPBIM CTAHOBUTCS JOCTYIHBIM I YCTAHOBKU WM CHSTHS TpPU
ycTaHOBJICHHOM (Qurakke @a3a B, mo3BoIsIeT MHBEPTUPOBATH CUTHAJ HAIIPABJICHUS TICPEMEIIICHHS.
YcTaHOBIEHHBIN (HIaKOK — IPOUCXOIUT UHBEPCHUS, CHATHIA — CUTHAII HE HHBEPTUPOBAH.

JIJis u3MepeHus TepeMeIeHUs] U CKOPOCTH MEePEMEIICHUs 10 (GU3HUECKOMY KaHaly, K KO-
TOpOMY TOAKIIOYEH KaHal A 3HKoJAepa, HEOOXOAMMO B IOJ€ CIUCKA (CO CTPEIKOM) >,
pacroiIoKeHHOMY cripaBa oT Haamnucu da3za A, BEIOpaTh Ha3BaHHE STOTO KaHaua.

[Tpu ucnonb30BaHNM B U3MEPEHUSAX KaHana B 3HKOIEpa HEOOXOIUMO YCTAaHOBUTH (DIIAKOK,
pacrooKeHHbIN cripaBa oT Haanucu ®a3za B, u, B cTaBiieM JHOCTYIHBIM TOJIE CITUCKA et
BBIOpATh HAa3BaHWE BKIIOUEHHOTO (M3MYECKOTO KaHala, K KOTOPOMY IMOJKIIIOUEH KaHain B sHkoe-
pa. Cusarue ¢uaxka ®a3a B GinokupyeT mose crnrcka BeiOOpa kaHana B u (praxok ycTaHOBKU HH-
BEPCHH.

[Ipn HEoOXOAMMOCTH BBIYHMCICHHUS aOCONIOTHOTO MOJOXKEHUS HEOOXOIWMO YCTaHOBUTH
(ITaKOK, pacIoIOKEeHHBIN cripaBa ot Haanmuc Merka (, U, B cTaBImIeM JOCTYITHBIM TIOJIE CITHCKA

¥ | BBIOpaTh Ha3BaHUE BKIIOYEHHOTO (PU3UYECKOrO KaHalla, K KOTOpPOMY MOAKIIOYEH Ka-
HaJ HYJeBOW METKH dHKozAepa. Kaxapiilt pa3, mpu MpOX0XKACHUU HYJIEBOW METKH Mapbl CBETOAUO-
($OTOTPAH3UCTOP MPOUCXOAUT OOHYJIECHUE HA rpapUIecKOM HHINKATOPE M3MEPCHHBIX MOKa3aHUi
nepemenienus. Hanpumep, 3To yao0HO Tpu U3MEPEHUU JIMHEHHBIX MEepEeMEeNeHUH, TP KOTOPBIX
MIPOMCXOTUT BO3BPATHO-TIOCTYNATEIHHOE TIepeMeIIeHre. Y CTAHOBUB HYJIEBYIO METKY TOCEpEIHE
MOKHO M3MEpSTh MepeMeIIeHne B Ty WIH JPYT'YI0 CTOPOHY OTHOCHUTEIHHO YCTAaHOBJICHHOW HYyJe-
BOW METKH.

@naxok ABTO MOPOr CIYXUT JUIS BKJIIOYCHHSI/BBIKIIOUEHUS aBTOMATHUECKON/pyIHON
YCTAaHOBKHM BEPXHET0 M HW)KHETO IOpOora BXOJHOTO YPOBHS, IO KOTOPOMY OYAYT IMPOW3BOIUTHCS
W3MEpEHUS MepeMEIeHUs. Y CTaHOBICHHBIN (JIaKOK — IporpaMMa cama aBTOMAaTHYECKU yCTaHaB-
JMBAeT BEPXHUU M HUKHHUM mopor ypoBHs curHaia. CHATHIN (iakok — paspelieH pyyHOi BBOA
BEPXHET0 U HIKHETO MOpOTa ypOBHS CHTHAA.

[Tosist BBO/IA, pacmoiO’KEHHBIE TI0T ()ITAKKOM ABTO MOPOT, CITYXAaT JJIsT YCTAHOBKU BEpXHE-
r0 U HIKHETO MOpora B py4yHOM pexkuMe ((rakok ABTO MOPOr CHAT). BepxHee moje BBoJa Cly-
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JKUT AJI1 YCTAaHOBKM BEPXHET0 NOpOra, HWKHEE — JUIsl YCTAHOBKM HUYKHETO nopora. BBoz 3HaueHui
BEPXHEI0 M HI)KHETO IIOpora OCYHIECTBIIACTCS ¢ KiaBuaTypy. [locne BBona 3HaYeHMI Ha)KaTh Kila-
Buiry <Enter> xmaBuatypsl. [Ipu yctanoBieHHOM ¢uiaxkke ABTO MOPOI TOJIS BBOJA BEPXHETrO U
HIDKHEr0 IIOpora He JOCTYIIHBI Ui BBOJA 3HAUeHUH. BepXHUil 1 HUKHUNA NOPOT YCTAHABIMBAETCS
JUISL UCKITIOYEHUS JIOXKHBIX cpabaThIBaHUI MPU N3MEPEHUH nepemMenieHus. [ npaBmibHOro u3me-
peHus NepeMEIeHUs] BEPXHUI MOPOT HE JOJDKEH IPEBBIATh MAaKCUMAIbHOIO YPOBHSI CUTHAJIA T10
9TOMY KaHally, HWKHHIA TOPOT HE JOJDKEH OBITh HMYKE€ MUHUMAJILHOTO ypoBHA. OmnpenenuTbh Mak-
CUMQJIBHBII M MUHMMAJIbHBIM ypOBEHb CHTHaJIa IO KaHaldy, K KOTOPOMY IOJKIIIOYEH JHKOJED,
MOYKHO, HallpHMep, 3allyCTUB HporpaMMy MHOrokaHaabHbIi ocuuiuiorpag (mporpamma MHo-
rOKaHAJIbHBIN ocuu/iorpag omucaHa B nmyHkTe 8 Hacrosuiero PykoBoacTBa omeparTopa) BbI-
OpaTh 3TOT KaHaJ U [0 OCUUIIIOTPAMME OLIEHUTh 3TU YPOBHHU.

Nupukatop Murterpanbubiii yposens | ] moxaseiBaer mmTerpambHbIA ypoBeHDH
CUTHAJIA U, TIPU MPEBBIIIEHUH MAaKCUMAIIbHO JIOITYCTHUMOTO YPOBHS, NEPErpy3Ky BIOPaHHOTO KaHa-
na. [Ipu ycranoBku/cusitiu (ruaxkoB @a3za B u MeTka 0 cripaBa OT 3THX KaHAJIOB OTOOpPaXaroT-
Cs1/CKpPBIBAIOTCSI CBOM MHAMKATOpHL. /[BE TpeThbUX yacTu IMOJIi MHAMKATOpA OTBEICHBI Ul YPOBHS
CUTHAjJa, HE MPEBBILIAIOIIET0 MAaKCUMAJIbHO JOMYCTHUMBIH YypoBeHb. UeM BbIlIE YpOBEHb, TEM
Oosblie 3anoIHsAeTCs MHIUKATOp. [Ipy npeBblleHnH MaKCUMAaIbHO JJOITYCTUMOTO YPOBHS, MH/MKA-
TOP 3aIIOJIHAETCS MOJTHOCTBIO KPAaCHBIM IBETOM. [IpaBelii Kpail MHAMKATOPA OCTAHETCS KPACHBIM 110
TeX IOp, MOKa Meperpyska 1o KaHaiay He OyJeT CHATa M I0JIb30BaTelb HE HAXKMET Ha MHAUKATOP
JIEBOM KHOIIKOW «MBIILIN.

IIpy wucnonb3oBaHMM IPOrpaMMbl JHKOJEP COBMECTHO € IPOrpaMMaMM M3 COCTaBa
ZETLab u naTunkamu yriioBbIX MEPEMELICHHMN, TI0Jb30BATEIb MOXKET ITPOBOIUThH aHAIN3 KPYTHIIb-
HBIX KOJICOAHHH M MCIOJIB30BAaTh ATY almaparypy IUis 3aMeHbl Topcuorpados (pucyHok 14.4).

JUis BBIXOJIa U3 TPOTPAMMbI HEOOXOIMMO HaXKaTh KHOIKY [, pacloNoKEHHYIO B TPaBOM
BEPXHEM YIIIy OKHa.
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Pucynok 14.4
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14.3 TIloak/aroueHHe JATYUKOB

JlaTuvKy JTUHEWHBIX WM YIJOBBIX IMEPEMENICHUN MOIKIIOYAIOTCS K BXOAHBIM KaHajdam
(ALLIT) ycrpoiicT, npou3BoauMbix 3A0 «IJIEKTPOHHBIC TEXHOJIOTHU U METPOJIOTHYECKUE CHUCTE-
MBI», HAIIPSIMYIO.

[Tocne nmoaxIrOYeHHs YHKOIEpa K BXOJHBIM KaHainaMm HeoOxoaumo B nporpamme Hactpoii-
ka napametpoB ALIT u HAII BKIIFOUUTE 3TH KaHAIBI JTM00 YOSIUTHCS, YTO OHU BKITIOUYCHBI (IIPO-
rpamma Hactpoiika mapamerpoB ALIII u INAII onucana B nynkre 4 Hacrosmiero PykoBoacrBa
omeparopa).

Ji1a u3mepeHus nepeMenieHus (IMoJI0KEeHHs ) U CKOPOCTH MepeMelleHns Heo0X0IMMO B Mpo-
rpamme PenakTupoBanue (pailyioB mapaMeTpoB HACTPOUTH NapaMmeTpbl KAHAJIOB, K KOTOPBIM
MOJIKJIIOUEH SHKozep (mporpamMMa PenakrupoBanue ¢aiijioB mapaMeTpoB OnucaHa B MYHKTE 5
HacTosmiero PykoBoacTBa omepatopa). [lapameTpbl M3MEpUTENBHBIX KaHAIOB JIOJDKHBI OBITh
HACTPOEHBI OTHOCUTENILHO U3MEPEHUs HAPSKEHUs, Kak moka3zaHo B Tabnuue 14.1:

Tabmuua 14.1
Ne Yypers. Ea.usm. KY BHemnero Omnopnoe Cmem. noct. Ha3zBanme kanasa

npeoop., YCHJIUTEJISA 3HAY. JJIs COCT.,

B/en.u3m. BBIYHCI. 1B €/l. U3M.
0,001 MB 1 0,001 0 daza A
0,001 MB 1 0,001 0 ®daza B
0,001 MB 1 0,001 0 Mertka 0

Kanansl 1y m3mMepeHus BBIOHparoTcs Jro0ble, Ha3BaHHE KaHAIOB MOJIb30BaTEIb BBOJUT I10
CBOEMY YCMOTPEHHUIO.

JIist muTaHUs TaTYUKOB MOXHO HCIIOJIB30BAaTh KAaK BBIXOJ] BCTPOSCHHOI'O TeHeparopa (Ipu
YCIIOBUU KOMILIEKTALIUN BCTPOSHHBIM T€HEPATOPOM) B peKUME T€HEPUPOBAHMS CUHYCOUIAIBHOTO
curHana (pucyHok 14.5) ¢ MOCTOSHHBIM CMEIICHUEM HYJIsA, TaK U BHEIIHUM UCTOYHUK MUTAHUSA.
[Tporpamma I'enepaTop curnajioB onucana B myHkTe 18 Hacrosiero PykoBoacTBa oneparopa.

G5 leHe paTop CHIHA/IOB EEE

- Cunyc2 - & - Y4 -Muna - Brog
+ Curyc - Piaran - Wy - NManH - Mor4 - Hrn - Paiin
MapaMeTpel CHHYCOMAANEHOMD CHEHANS
| Yacmoma, T u | Yposerne, B | Cmeigenue, 5

/001000 .00 |0.0000 | 2.3000

©: J o

| Homep KanIns |MH6u3u6yaanblﬁ |MH6uMamop VROSHS | Frobansrnrit
- BKnioveHo LI BinioeHo

Pucynok 14.5

Ha pucynke 14.6 moka3zaHbl OCIMIIOTPAMMBbI CUTHAJIOB, TIOCTYTAIONIUX OT JaT4YHUKa YTIIOBO-
ro nepemernieHus. Ha BepxHel ociuiorpaMMe MoKa3aH CHTHaN KaHana A sHkonepa (¢aza A), Ha
cpenueit — kanan B (daza B), Ha HikHel — curnan HyneBoit Metku (Metka 0). [Iporpamma MHoro-
KaHAJBHBIN ocuuiIorpad omnrcana B myHkre 8 Hactosimiero PykoBoacTBa onepartopa.
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CUnAN0T pad
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Pucynok 14.6
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ZETLab IMporpamma BUBPOMETP

15 IIporpamma BUBPOMETP

15.1 Ha3nayeHue NPOrpamMMmbl

[IporpamMmma BuOpomerp npenHazHaueHa AJi U3MEPEHUS CPEAHEKBAAPATUYECKUX U ITHKO-
BBIX 3HAYCHUH BHOPOYCKOpPEHUs, BUOPOCKOPOCTH M BHOpONEpEeMENIeH s Py MOMOIIU MIbe30/1aT-
YUKOB (aKCeIepOMETPOB), MOJKIIOYCHHBIX K BXOAHBIM KaHallaM aHajau3aTopoB curHaina. [Iporpam-
Ma Bubpomertp co3gaet BUpPTyalibHbIE KaHAJIbI MTHOBEHHBIX 3HAUEHU BUOPOCKOPOCTH U BUOpoOIIE-
pemeneHusi. CUrHaJIbl BUOPOCKOPOCTH U BUOPOIIEpEMEIEHUS [TOIBEPratoTcsl GUIIbTPAIIMH HHKHUX
94acTOT C 4acTOTOM cpe3a Ha ypoBHE 3 1b 1000 'y 1 puabTpanuu BEpXHUX 4acTOT C YACTOTOH Cpe-
3a Ha ypoBHE 3 ab 10 ['u. DTu KaHaJbl JOCTYIHBI JJIs1 MOCJIEIYIONIEr0 aHAJIN3a B IPYTUX MPOrpam-
max ZETLab.

15.2 Onucanue NporpamMmel

Jlnst 3amycka mporpammbl Buépomerp B mMeHio M3mepenne nanenun ZETLab neobxomxumo
BbIOpaTh KOMaHay Buopomerp (pucynok 15.1). Ha skpane MoHuTOpa 0TOOpa3uTCsi pabodee OKHO
nporpamMmmbl Buopomerp (pucynok 15.2). B 3arosoBke OKHa MporpaMmbl OyaeT OTOOpakaThCs
Ha3BaHHE MIPOrpaMMbI M Ha3BaHUE KaHaja, 0 KOTOPOMY HPOHU3BOJISATCS H3MEPEHUS.

W areperue OTofpakeHue =
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IIpumeyanue: MPOrpaMMy MOYKHO 3aITyCTHTh HEMOCPEACTBEHHO M3 paboyell TUPEeKTOpHU
ZETLab (o ymomuanuto: c:\ZETLab\). ms 3anyckaemoro ¢aiina: VibroMeter.exe

B neBoii yactu pabouero okHa nporpamMmsl Buépomerp pacrnosnoxkeH rpapuuecKuii MHIU-
KaTop, B KOTOPOM OTOOpa)KaroTCsl 3HAUCHHsI BUOPOYCKOPEHHsI — HapOTUB OYKBBI A, BUOPOCKOPO-
CTH — HanpoTHB OYKBHI V 1 BUOpOTIEpEMEIICHHUST HAIPOTUB OYKBHI S.

B pamxke IMoporu 3ammThl yCTaHABIMBAIOTCS MaKCUMAaJbHO JOMYCTUMbIE YPOBHH BHOPO-
YCKOPEHUs, BUOPOCKOPOCTH W BUOpOIIEpEMEIIeHUsT B TIOJISIX crpaBa oT Haxmuced A, V u S coor-
BETCTBEHHO. 3HAYEHUs BBOAATCS C KiaBHaTypbl. CHMBOJIOM-pa3jieiuTeneM i APOOHBIX YUCel
ABIISIETCS TOUKA.

JInst BKITIIOYEHUSI peXHMa BUOpOCTONMa HEOOXOAMMO YCTAHOBUTH IMOPOTH U BKJIIOUUTH (hiia-
#ok Kontpoasb. B aTom pexxume, pu npeBbIIIEHUH 3aJaHHBIX TOPOTOB 10 YCKOPEHUIO, CKOPOCTU
WIN TIEPEMEIIECHNIO0, HHIUKATOP, PACIIOIOKEHHBIN CIPaBa OT COOTBETCTBYIOIErO MOPOIa, MEHSET
CBOM ILIBET C 3€JIEHOr0 Ha KPacHBIM U MPOrpaMma BbIJIAET II100aIbHOE COOOIEHNE, KOTOPOE MOXKET
UCIIOJIb30BAThCs, HAIIPUMeEp, JUIsl aBBTOMAaTHUECKOM OCTaHOBKH 000PYIOBaHHMS.

CnpaBa, B BepXHEM II0OJIE CO CTPEIKON (CIHCOK) - 'I BBIOMpAETCsl KaHal BBOJA
curHana. B mporpamMmMe BuOGpomerp A0CTYIHBI KaHalbl ¢ €AMHUIIAMHA U3MepeHus § uiu m/c™2, B
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IIporpamma BUBPOMETP ZETLab

TOM YHCJIE U BUPTyaJIbHBIC (MIOPOKIECHHBIE TAKUMHU TIporpaMmamu kak ZET ®opmyaa wim Ouiib-
Tpanus CUIHAJIOB).

B monsx co crpenkamu (CIHCKH) [ ¥ | BbIOMpaTh 3HAUEHUS MApaMETPOB MOKHO
JIBYMsI CIIOCOOaMHU:

- Ha)KaTh Ha CTPEJIKY MOJIS U «MBILIBIOY» BBIOPATh U3 PACKPBIBLIETOCS CIHCKA HYKHOE 3HAUCHUE;
- HO)KaTh JICBOI KHOIKOH «MBIIIM» Ha MOJIE ¥ TIPU TIOMOIIM POJIMKA «MBIIINY, JINOO KHOMOK KJla-
BHATYPHI CO CTPEIIKaMU <T>u<d> BBIOPATh HYKHBIN 3JIEMEHT.

Wuaukatop MHTerpaibHblii ypoBeHb CHIHAJA | I roxasbiBaer yposens u mepe-
rpy3Ky. Eciam ypoBeHp cUTHaIa IpeBBILAET MAaKCUMAJIBHO JOIMYCTUMBIN YPOBEHb, HHIUKATOP CTa-
HOBUTCSI TIOJTHOCTBIO KPAaCHOTO I[BeTa, O3 uepHOoil mpasoii yactu. [IpaBeiii Kpail HHAMKATOpA OCTa-
€TCsl KPACHBIM JIO T€X MOp, MOKa MOJIb30BATENIb HE HAKMET Ha HErO JIEBOM KHOIKOW «MBILLIN.

Huxe HaxoauTes moJie co CTPENKOM (CIUCOK) ¥ |, B KOTOPOM BBIOMpAETCs auara-
30H JJIsl IpeBapUTEIbHON (DUIbTPALIMK CUTHANIA.

B rpynmne 3nadyenue mMoxxHO BbIOpath cpenHekBaaparudeckoe (CK3), ammmuTyaHoe wim
MUKOBOE 3HaU€HUE 0TOOpakaeMbIX BEJTHYMH.

B rpynme Ycpennenue moxHo BeiOpats ycpennenue 0.1 cexynzapl, 1 cexynna wiu 10 ce-

KYH/I.
JIi1s BBIXO/Ia U3 IPOrpaMMbI HEOOXOAMMO HaXkKaTh KPECTHK 3] B BEPXHEM ITPABOM yIJIy OKHA.

Ha pucynke 15.3 mokaszana ocumiuiorpamMmma BHOpoOyaapa. Ha BepxHEM rpaduka cuUrHAI
YCKOpEHHSI, Ha CpefiHeM rpaduKe CUTHAI BUOPOCKOPOCTH, Ha HIKHEM TpaduKe CHTHAI BUOpoIe-
pEeMeEIIICHHSI.

MHOroKaHaNLHEIA ocuMAnorpad
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ZETLab Iporpamma MHOIOKAHAJIbHBIN OCLIMJIJIOTPAD

16 Tporpamma MHOTOKAHAJIbHBII OCHMIJIOT PA®

16.1 Ha3HayeHue NporpamMmbl

[IporpaMmma MHoOrokaHaJbHbIi ocuu/uIorpad npegHazHadeHa Jijisi OLEHKH (OPMBbI CUTHA-
Ja U U3MEPEHUs] MTHOBEHHBIX 3HaueHUH. CHHXPOHHO MOT'YT OTOOpakaTbCsl HECKOJIbKO CUTHAJIOB,
B3SThIX B OJMH MPOMEXYTOK BPEMEHHU, KKl B CBOMX €QUHUIAX HU3MepeHus. g cpaBHEHUs
CHUTHAJIOB MX OCIHJUIOIPAMMbI MO>KHO OTOOpa3uTh B OJHUX OCSIX KoopauHat. IIpocras u ynoOHas
CUCTeMa YNpaBJIEHUS KypcopoM M MacluTabupoBaHHE Ipa(HUKOB MO3BOJSET U3YyYUTh HU3MEHEHHS
Ipolecca B LI€JIOM U JAE€TaIBHO.

16.1.1 Ocnoenvie hynkuuu npozpammot
OcHOBHBIMU ()YHKIIMOHAJILHBIMU HA3HAYCHUSIMH MPOTPAMMBI SBIISFOTCS:
* 0TOOpaXkeHUe POPMBI U aMIUIUTY Il CUTHAJIOB, MOCTYMAOIINX C BXOJHBIX KaHAJOB;
* 33JlaHue BPEMEHHOTO MHTEPBaIa OTOOPAKEHUSI CUTHAJIOB;
* BBIOODP YAaCTOTHOTO JIMana3oHa 0TOOpakaeMbIX CUTHAJIOB,
* ru0KOe U3MEHEHHUE KOJIMYECTBAa 0TOOpaKaeMbIX KaHAJIOB;

* aBTOMATH4YCCKOC MaCI_I_ITa6I/IpOBaHI/Ie KaK HCCKOJIbKUX OJHOBPCMCHHO, TaK WU IIO0 OTACIIb-
HOCTH OCLIMJIJIOI'PaMM;

* CHUHXpPOHM3aLUs 110 BHIOpAaHHOMY KaHaIly;
* BKIIIOYCHHE/BBIKIIFOUCHHUE PEKIMa OCTAHOBKH KaJIPOB;

¥ JIMHAMUYECKOEe OTOOpa)KeHHWE HHTErpallbHbIX YPOBHEH CHUTHAJIOB, ONpeAeieHHE Iepe-
IPY3KH 10 K&KJOMY KaHAIIy M 3alIOMUHAHHUE COCTOSIHUSA NIEPETPY3KH;

+ oToOpakeHHe aOCOJFTHOTO BPEMEHHM ¢ MOMEHTa nocieaHero 3amycka AL wam ¢ mo-
MEHTa Hayayia BOCIIPOU3BEICHHS CUTHAIOB U3 (aiiia;

¥ CHHXPOHHOC IMO3HMIHOHHPOBAHHEC KypCOpa Ha OCOHJLIOrpaMMax II03BOJIACT OLICHUTH aM-
IJIUTYAYy BCEX CUTHAJIOB B OAWH MOMCHT BPEMCHMU,;

¥ coxpaHeHHe rpadUuecKoi W YUCICHHOW MHpOpMaLUU OTOOPAKEHHOH B OKHE MpOorpam-
MBI B Oy(pep oOMeHa /17151 BCTaBKU B TEKCTOBBIN PEAaKTOP.

16.2 Onucanue nporpaMmmsl

Jlnia 3amycka nmporpaMMbl MHOrokaHaabHbli ocumiiorpag HeoOxoaumo B MeHio OT00-
pa:kenme (pucyHok 16.1) nanenu ZETLab BbiOpats komanny Ocuminorpad. Ha skpane MoHuTo-
pa oToOpasutcs pabodee OKHO mporpamMmbl MHOTOKaHaAbHBIH ocuuiiorpag (pucynok 16.2). B
3arojIOBKe OKHa IMporpammbl OyJeT oToOpakaThCsi Ha3BaHME MporpaMmsbl. Huske pacmonararorcs
OCLIMJUIOTPaMMBbl (BpEMEHHbIE pealin3allii) CUTHAJIOB BhIOpaHHBIX KaHalloB. CBepxy Kaxaou oc-
[IJIOTPAaMMBI YKa3bIBa€TCsl Ha3BaHUE KaHala M U3MepseMble BETMUUHBI (BpeMs B CEKYHAAX U aM-
TUTATY/Ia B €MHATIAX U3MEPEHUs) OTHOCUTEIHHO TTOJIOKEHUS Kypcopa rpaduka.

IIpumeyaHue: POrpaMMy MOXKHO 3allyCTHTh HEMOCPEJCTBEHHO M3 pabodeil AMPEKTOPHH
ZETLab (mo ymomuanuto: ¢c:\ZETLab\). ims 3amyckaemoro ¢aiina: OscGraph.exe.

OrofpakeHue [eHepaTopbl Pe
Ocuunnorpag
Li} KYZ-ocumnnorpad

]
Bl XY-nnotTep
!

ﬂ MpocMoTp peayneTaTos

Pucynox 16.1
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Pucynok 16.2

16.2.1 ¥Ynpasnenue Kypcopom u macuwmaouposanue 2paghpurxos

[lepememenne kypcopa rpaduka Ha HY)KHOE BPeMs OCYIIECTBIISICTCS HECKOJIBKUMH CIIOCO-
O6amu:

- IOJIBECTH YKa3aTellb «MBIIIN» HAa HYXXHOE BPEMs, HaXaTb, M YJIEPKUBas HAXKATON JIEBYIO
KHOIIKY «MBIIIN», T0KIAaThCs MOKa Kypcop rpaduka (BepTuKaibHas JIMHU) HE CPaBHSIETCS C ycTa-
HOBJICHHBIM yKa3aTesleM «Mbllm». [Ipyn HaxxaTol U yAepKUBaeMOU JI€BOM KIIABUIIE «MBIII Kyp-
cop rpaguka OyzneT cienoBaTh 3a MepeMeleHHEeM yKa3aTels «MBIIIN» Mo IrpaduKy OCHUIOrpam-
MBI,

- IpY AaKTUBHOM OKHE IporpamMmbl MHOroKaHaJbHBIN ocLuuiorpad HakaTb JIEBOH KHOIKOM
«MBIIINY Ha 1oJie rpaduka, v, Ipyu NOMOIIHN POJIMKA «MBIIINY, IEpEMEIaTh Kypcop rpaduka;

- [IpY aKTUBHOM OKHE IporpaMMbel MHOroKaHa bHbIN ocuiuiorpad nepemMenieHue Kypcopa Bie-
BO OCYIIECTBIISIETCS Ha)XaTHMEM U YJEpKUBAaHUEM KHONKHU KJIaBUaTypel <A> (B JIATUHCKOHM pac-
KJaJIKe), BIpaBo — <D>.

MacmrabupoBaHue YUCIOBBIX OCEM s KaXI0M OCHMIIIIONPaMMBbl OCYUIECTBIISIETCS MpU
IIOMOILYA MAaHUITYJIATOPA «MbllIby». [Ipyu mepeMeliennn ykasarens «MBbIIIW» BIOJIb YUCIOBBIX 3Ha-
YeHHI ocell yKa3aTellb «MbIIIN» Oy/eT MPUHUMATh BHEIIHUI BUJI B COOTBETCTBUU C IpeaIoarae-
MBIM JIeHiCTBHEM MaciuTabupoBanus rpaduka. [locie ycraHOBKH yKka3aTelss HaKaTh JICBOW KHOTIKOM
«MBIIINY, TNOO MPOKPYTUTH posiuK. PacTskenue wim cxkarue rpaduka MpOUCXOAUT MPHU IMTOMOIIU

yKazaresied NPUHSABIINX BUI: 4, —# — JUIsl TOPU3OHTAIBHON OCH U I , * — JUUTA BEPTUKAIb-
HOM ocu. COBUHYTH TpauK BIIPaBO/BIEBO WJIM BBEPX/BHU3 MOXKHO MPU MOMOIIU yKa3aTeleld Npu-

HABIIUX BUO. +— , —% — IJId FOpHSOHTaHLHOﬁ oCHu u T ) l — 1A BCpTHKaHLHOﬁ ocu. Ecu no-

CTaBUTh YKa3aTeCJib «MbIIIW» Ha NEPECCUCHUE YN CIIOBBIX oceﬁ, TO OH INPUMET BUA x . HpI/I HaXa-

THHU JICBOW KJIABUIITU «MBIIIN MPU YKa3aTesle TAKOro BUJA MPOUCXOIUT aBTOMACIITAOMPOBAHKE TIO
OCH YpPOBHSI CUTHAJIA.
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16.2.2 Ilepenoc zpaghuueckoii u uuciennoit ungopmayuu 6 MeKCMoGvle PEOaAKmopvl

Jls konupoBaHuUs rpaduka OTAEIbHO B3STOM OCHMIUIOrpaMMBbI (€CJIM UX HECKOJIBKO) IPOo-
rpaMMbl MHOTOKaHAJIBHBIH OCHM/IOTpad HaXaTh JICBOW KHOIMKOH «MBIIKM» Ha Mojie rpaduka
9TON OCHMJUIOTPAaMMbI U Ha)KaTh KOMOHWHAIIUIO «TOPSYMX KIABUID) KiaaBHaTypbl <Ctrl> + <C>,
I'paduk 3anumercs B 6ydep Clipboard B dpopmare *.bmp. BeraButh rpaduik B J1000H OTKPBITHIN
nokymeHT Microsoft Word mnu  Excel MoXHO HaxaTtueMm «ropsiuux KIABUID) KIaBHATYphI
<Ctrl >+<V>, win HaxxaTHeM Ha NPaBYyI KHOIKY «MBIIIN» U BHIOOPOM B MOSIBUBIIEMCS MEHIO KO-
MaHnasl BeraBurh.

Jlisi KOMMPOBAHUSL COMPOBOIUTENHHON MH(POPMALUU OTIECIBHO B3STOH OCIHIIIOIPaMMBbI
(ecnM MX HECKOJIbKO) Ha)XXaTh JIEBOW KHOINKON «MBIIIM» Ha I0JIe rpaduka 3TOM OCLUIIIOrpaMMBbl U
Ha)kKaTb Ha KHOINKY KJIaBHUaTypbl <I> (B JaTMHCKOW pacKiIajKke KiIaBUaTypsl). BcTaBuTh 3Ty HH-
(dopmanuio B J1000H OTKPHITHII TEKCTOBBIM JOKYMEHT MOXHO HaXXATUEM «TOPAYMX KJIaBULD) Kila-
Buatypbl <Ctrl >+<V>, unu HakaTueM Ha MpaBylO0 KHONKY «MBIIIN» U BEIOOPOM B IOSIBUBIIEMCS
MEHIO KOMaH/1bl BeTaBUTB.

ConpoBoaurenbHast ”HGOpMAIUS UMEET CIEIYIOIIYI0 CTPYKTYPY: B IEPBON CTPOKE MUILET-
Csl 3ar0JIOBOK OKHA, B JaHHOM Cllyda€ Ha3BaHHME NporpaMMbel MHOrOKaHAJbHbINA OCHMIIOrPad,;
BO BTOPOW CTPOKE — 3HAUYEHHE BPEMEHHOW OCH, COOTBETCTBYIOIIEE MOJIOKEHHUIO Kypcopa rpaduka;
B TPEThEell — Ha3BaHUE KaHaJla U 3HAUEHUE U3MepsAeMO BETMYMHBI (AMIUIMTY bl CUT'HAJIa), COOTBET-
CTBYIOILIEE IIOJIOKEHUIO Kypcopa rpaduka.

JU1s KOMMPOBAHUS YUCIECHHBIX 3HAUEHUI BPEMEHU U YpPOBHS BUAMMOM yacTu rpaduka otT-
JIEJIbHO B3SITOM OCIHMJIIOIPaMMBbI (€CIM UX HECKOJIbKO) HAXKaTh JIEBOM KHONKOM «MBIIIM» Ha I0JIe
rpaduka 3TOH OCUMIJIOTpaMMBbl U Ha)kKaThb Ha KHOIKY KJIaBHaTypbl <N> (B JATMHCKOM packiajke
KJIaBHATYphl). BCTaBUTH 3Ty MHPOpPMALHUIO B JIOO0H OTKPBITHI TEKCTOBBIH JOKYMEHT MOYKHO
Ha)KaTHEM «TopsSuMX KiaBUID» KiaaBuarypsl <Ctrl >+<V>, nnm HaxaTtueMmM Ha HpPaByHO KHOIKY
«MBIIIW» ¥ BEIOOPOM B MOSBHBIIEMCS MEHIO KOMaHAbl BeraBuThb. BeraBnennas nnHdopmanms B
TEKCTOBBIM TOKyMEHT OyAeT UMETh CIEAYIOIIYIO CTPYKTYpY: CHadana UJeT COIPOBOIUTENbHAs UH-
dopMarus, B CIEAYIOUIMX CTpOKax OyIyT pacnoJiararbcs OTCYEThl BPEMEHM M COOTBETCTBYIOLIME
YPOBHHM Ha 3TUX oTcuerax. [Ipu KonupoBaHWM ¥ BCTABKU YMCJICHHBIX 3HAYCHUN BPEMEHU U YPOBHS
B MoKkyMeHThI Excel, To BO3M0OkHO 00paboTKa 3TOM HH(OpMAIIUU U TTOCTPOEHHE TPaHUKOB.

16.2.3 ¥Ynpasnenue npozpammoit Muozokanansustit ocyunnozpagh

KHomnku u 311eMeHTHI yIpaBieHus pacioiaraloTcsl B IpaBOM YaCTU OKHA MPOTrPAMMBIL.

[Tone, Haxomsmeecs moa Haanuckio UHTEpBaJ, ¢, CIIYXKUT JJIsi BBOJIAa BPEMEHHOTO MHTEP-
Bajia OTOOpakeHHs curHasa (TOpU30HTallbHAs pa3BepTka). MakcuMaabHOE M1 MUHUMAIbHOE 3HAUE-
HUS MHTEpPBaJia 3aBUCAT OT BHIOPAHHOTO YACTOTHOTO JMAra3oHa OTOOpa)kKaeMbIX CHTHAJOB. YeMm
0oJIbIIIe YACTOTHBIN JMamna3oH, TeM Ooublile 00beM 00pabaThiBa€MbIX JAaHHBIX M MEHBIIE BPEMEH-
HOM HMHTEpBaJ JUIsl OTOOpa)XE€HUs CUTHAIA, COOTBETCTBEHHO, Y€M MEHBIIE YaCTOTHBIN JHMAara3oH,
TEM MEHbIlle 00heM 00padaThIBAEMBIX JAHHBIX U OOJNbIE MHTEPBAT Ui OTOOpa)KEHUS CHUTHAIA.
3HaveHMs] MHTEPBaAIa BBOASATCS C KJIABUATYPHI, MPEABAPUTEIHLHO YCTAHOBUB KypCOp B TOJIe BBOJIA
uHTepBana. {7 yCTaHOBKM BBEJIEHHOTO BPEMEHHOTO HWHTEpBaja HEOOXOAMMO HAXaTh KHOIKY
IIpuMeHUTH, PACTIOIOKEHHYIO IO TIOJIEM BBOJIa MHTEPBaIa, WK KiaBuiry <Enter> kjaBuaTypsbl.

Knonka IIpuMeHUTH, CIIy>)KUT AJI1 YCTAHOBKH BBEJICHHOI'O BPEMEHHOI'0 MHTEPBAJIa, a TaKKe
BO3BpAIAeT B UCXOIHBIN MacmTad JaHHBIE IO OCH BPEMEHHU.

B cmmcke ¥ |, mon Hammuceio Yacrora, I'u, BRIOMpaeTCss 4aCTOTHBIN JUana3oH
oTOOpakaeMbIX CHUTHAJIOB. J[7is1 BbIOOpa HEOOXOAMMOTO YacTOTHOTO JHara3oHa HEOoOXOIMMO
HaXaTh JIEBOM KHOMKON «MBILIN» HAa KHONKY ] CIIUCKa, U, B PACKPBIBIIEMCSI CIIMCKE, BHIOPATH
HY>KHBI YaCTOTHBIN JMana3oH. YacTOTHBIM Juana3oH 3aBUCUT OT YCTAHOBJIEHHOM 4YacTOTHI JIHC-
KpeTu3aluu, BbIcTaBleHHOW B mporpamMMe Hacrtpoiika napamerpos AL u INAIT (mynkt 4
Hacrosiero PykoBoacrea oneparopa).
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B cnicke had l, nox Haanuchio KoJ1-Bo KHII, BEIOHpaeTcss HEOOXOAMMOE KOJIMYECTBO
OCLMJUIOTpaMM Il OTOOpa)KeHUsI B OKHE MporpamMmbl MHoOrokaHadbHblii ocuuiuiorpadg. Mak-
CHMQJIbHOE KOJIMYECTBO OCLMIJUIOrPaMM B OJIHOW 3alylIEHHON mporpamMmMe MHOrOKaHaJibHBIA OC-
muniorpag MoxkeT ObITh BoceMb. /i1 BEIOOpa HE0OXOAMMOT0 KOJMYECTBA OCHMIIIOTPaMM HE00XO-

JUMO Ha)aTh JICBOM KHOMKON «MBIIIN» Ha KHOIKY ] CIIUCKA, W, B PACKPBIBLIEMCSI CIIUCKE, BbI-
OpaTh HY)KHOE KOJIMYECTBO.

Kax0#i 13 BKIFOYEHHBIX OCIIJIIOTPAaMM IS OTOOPaKEHUS CUTHAIA MOXKET OBITh TPHCBOCH
0001 BKIIFOUCHHBIN (PU3WUYECKUiA KaHa, TM00 JII000H BUPTYaIbHBIM KaHal. BUpTyanbHbIE KaHAIbI
MOPOKJAIOTCS COOTBETCTBYIOIIUMHU IPOrpaMMaMu (IIPOrpaMMbl (PYIIBTPAIMH, T€HEpallid CUTHA-
JIOB, TEH30METPUHU U TEPMOMETPHUH, U Jp.). I MPUCBOCHHUSA OCIMIIOTPaMMe BBIOPAHHOTO ISt
O0TOOpaXeHHsI KaHaja HEOOXOJUMO HaKaTh MPABOW KJIABUIICH «MBIIIN» Ha rpaduueckoM IoJie
9TOM OCHWJUIOTPAMMBbI M, U3 PACKPBIBIIETOCS CIKCKAa KaHAJOB, BHIOpATh HEOOXOAMMBINA KaHal.
[IpucBOCHHEBIH 3TOH OcHMILTIOrpaMMe KaHall B CIUCKE BBIOOpa KaHAOB OyneT oTMeueH (IaKKOM.
[Tocne mpucBOEHUS KaHaida OCHMIUIOpaMMeE HaJl ee TpaduuecKuM IMoJIeM U3MEHHUTCSl Ha3BaHUE Ka-
Haja, ¢ TOro KOTopoe ObLIO /10 BEIOOpa, HA TO KOTOPOE BBIOpAHO.

Knonka ABTOMAC. CIIy>)KUT JJIsi aBTOMaTHYECKOTO MacIITaOupoBaHus (IIPUBEACHHUE Mac-
mrada rpaduKa K YpOBHIO CHTHAJIA) BCEX OJHOBPEMEHHO OCIIHJUIOIPAaMM IO OCH YPOBHSI.

Ecnu HEoOXoauMO MpOM3BECTH aBTOMATHYECKOE MaclITabMpOBaHHE OTIEIbHO B3ATOM OC-
AJUIOTPAMMBI, TO HEOOXOAMMO TTOMECTUTHh KYpCOP «MBIIINY» B JIEBBIA HIDKHMM YroJl IIKaJIbl Tpa-

¢uKa u npu npUHABILEM I'padudecKuil BU x KypCOp€ Ha)aTh JIEBYIO KJIABUILY «MBILIN».

Knonka Crapr 3amyckaet mpoiecc HenpepbIBHOTO 0TOOpaKeH!s CUTHAJIA, P 3TOM OOHY-
JSIFOTCSI HAKOIJICHHbIE JaHHbIE, a Ha3BaHUE KHONKM MeHsieTcs Ha CTol.

Knonka Cromn (may3a) OCTaHaBIMBAET MPOLECC HEMPEPHIBHOIO OTOOPAKEHHUSI CUTHAJIA, TIPU
9TOM Ha3BaHME KHONKH MeHsieTcs Ha CTapT.

Knonka 3anuch no3BosisieT 3amucarh HAKOIUIEHHBIE JaHHbIE OJHOBPEMEHHO IO BCEM OC-
LUIIOrpaMMaM OJJHOM MporpaMMbl MHOroOKaHaJdbHBINA OCHMIUIOrpad 3a YCTAaHOBJIECHHBIH MHTEPBAJ
B TEKCTOBBIN (hailn ¢ pacmpennem *.dtn. Haxatue Ha KHONKY OTKPBIBACT CTAHIAPTHOE JIHATIOTO-
BOE€ OKHO, B KOTOPOM IpeAaJsiaraercst yka3aTb AMPEKTOPHIO Ul COXpaHEHMs daila, U UM 3TOro
daiina. Tupexropus no ymomganuto — C:\ZetLab\resspect\. Ctpykrypa daiina npejgcraieHa B Ta0-
e 16.1.

Tab6muua 16.1

g‘;ﬁ:ﬁﬁ Crpoxn Onucanne
1 Bpemennas peanu3aius CUrHaIa HanmenoBanwue 3anucu
2 Curnan 3 Ha3panue kaHaa BBoja CUTHAIIA
3 [Tycras ctpoka
4 YacTOTHEIN IUAana3oH — VY cTaHOBIIEHHEIN YaCTOTHBINA AUANA30H I
ot OI'r ;o 25000.000000I 11 OTOOpaKeHHS CUTHAJIA
5 Hara: 10-08-2005 Jara 3anucu (aiina
6 Bpems: 20:02:47 Bpewms nauana 3anucu ¢aiina
7 Bpems Curnanl Curnan2 Curnanl | 3aronoBku CTOIOIIOB JaHHBIX
8 C MB MB MB Enunuiibr usmepenus (1o cTonodiam)

Pacrnionararorcst unciaeHHbIE 3HAYCHUS JTAaHHBIX, IPEICTaBICHHBIE B (hopMate ¢
TUTaBaroIIel 3anaToi. B kauecTBe pa3aenuTens 1neinoi U IpoOHOM YacTH Hc-
MOJIb3YyETCs TOUKA.

9-1 m mocneny-
IOIIUE CTPOKHU

Kuonka UTeHne 1o3BossieT MPOCMOTPETh 3allMcaHHble paHee (aiiibl OCIIIIIIOTPAMM C pac-
mmpenneM *.dtn. Haxxatue kHonky UTeHWe OTKPBIBACT CTaHIAPTHOE TUATIOTOBOE OKHO OTKPBITHS
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ZETLab Iporpamma MHOIOKAHAJIbHBIN OCLIMJIJIOTPAD

¢aiina qis urenus. [locne Be16opa HeoOxoauMoro ¢aiiia coxpaHeHHBIE JaHHBIC U3 3TOTO (aiina co
BCEMHU HACTPOWKAMHU 1O KaHaJlaM OTOOpa3sATcs Ha rpadUuecKoM moJie mporpaMMbl MHOTOKAHAJIb-
Hblil ocumutorpad. Ha pucynke 16.3 nmokazana nporpamma MHOrokaHaJbHbIH ocuuiiorpadg c
MPOYTCHHBIMU JAaHHBIMU W3 3amucaHHoro ¢aina. [[ns mepexona B OOBIUHBIN PEKUM (PEKUM pe-
aIbHOT'O BpEMEHH ) pabOThI IPOrpaMMbl HEOOXOIMMO IMOBTOPHO HAXKATh KHONKY UTeHue.

MacmtabupoBaHue 1 KOMMPOBAHUE YUCICHHON WH(POPMAIMK OCIIIUIOIPAMM OCYIIECTBIIS-
eTCsl TaK ke, Kak U Ipu paboTe MporpaMMbl C CUTHAJIaMU B PeajibHOM MaclITabe BpeMEHH.

Jlnst BBIXOZIAa M3 PEXUMa YTEHUS HEOOXOJMMO OT)KaTh KHONKY UTeHHMe HakaTHEM JIEBOM
KJIQBUIIN «MBIIINY», MPU 3TOM NporpaMma MHOrokaHajabHbIN ocuumiiorpad mnepecTpoutcs Ha
paboTy ¢ CUTHaJIaMH B pEaIbHOM MaciiTabe BpeMEeHH.

Nupukarop UHTErpajibHbIH ypPOBEHb | B oxaseacr WHTETPaJbHbIA YPOBEHb
CUTHAJIA U, IIPH MPEBBIILIEHUN MAaKCUMaIbHO JOMYCTUMOI'O YPOBHSI, IEPETPY3KY COOTBETCTBYIOLIETO
KaHaJla. /[Be TpeThUX YacTH MOJISl MHJMKATOpa OTBEICHBI Uil YPOBHS CUTHAJa, HE MPEBBIIIAOIIETO
MaKCHMaJbHO JOMYCTUMBIA ypOoBeHb. UeM BbIllle ypOBEHb, TeM OOJIbIIE 3aMONHIETCS UHIUKATOP.
[Ipyn mpeBbIIEHNH MaKCUMaJIbHO JOMYCTUMOIO YPOBHS, WHIUKATOP 3aIlOJHSIETCS MOJHOCTBHIO
KpacHbIM 11BeTOM. [IpaBbIil Kpail HHIMKATOpa OCTAHETCS KPACHBIM JI0 TE€X IMOp, IOKa Meperpy3ka mo
KaHaJly He OyJeT CHsTa W MOJb30BaTENb HE HAXMET Ha MHAMKATOP JIEBOM KHOMKON «MbIn». Ko-
JMYECTBO UHJIUKATOPOB OYIET COOTBETCTBOBATH KOJIMYECTBY OTKPBITHIX OCIUILIOTPAMM.

[Tpu ycranoBke ¢uraxkka CoBMel CUTHAIIBI BCEX BKIIOUEHHBIX OCIHIUIOIPAMM OTOOPa3sATCs
B OJIHOM KOOPJIWHATHON CETKEe Ha OJHOM ocuuiuiorpamme (pucyHok 16.4). Orta onuus ynoOHa npu
CpaBHEHUU OJHOTUITHBIX CUTHAJIOB.

Jlyisa BbIXOAa M3 peXHMa COBMEIIEHUS HeoOxoaumo cHATh (iaxkok Cosmemr. [Ipu stowm,
CUTHAJIBl OTOOpa)KEHHbIE Ha COBMEUIEHHON OCIMWIIOIpaMMeE, PAaclpeaessaTcss MO OTICJIbHBIM OC-
muutorpammam. Ocruiuiorpamm OyzieT 0ToOpakeHO CTOJIBKO, CKOJIBKO B criicke KoJi-Bo KHJI Oy-
JIeT BEIOPaHO KaHAJIOB Il OTOOPayKEHMS.

Ilpumeuanue: [Ipu ycranoBieHHoM Quaxke CoBMell. HENb3sl BHIOMpPATh O0TOOpakaeMble
KaHaJIbI.

i ha d B i
t=000208 c Curnanl B75.772705mB WHTepsan, ¢ t=000216 c Curnant = -423 mB Curnan2 = 0.2 mB WHTepsan, ¢
0010 oo
1000
HacToTa HacToTa
250kMy (v 250kMy (v
d N d
Kon-g0 kHn : 1000 ]I Kon-go kHn :
2 -
i a I
|
|
1
H
- ml
- o
[ 000 0002 0003 0004 [coemen,
t=0.00208 c Curnan2 240.217696mE Bpems, ¢
617 882080 7 808 992160
OBHoB neHne : Ofros nerie
1000 1 1
1 cer N 1 cer -
Craew,"0" % Cragw,"0" %
= 1000 -
= [ =
v [ curpa [curspa
okHn Mg OKHO NS
-1500
-1000 FposeHs, % ¥poBEHE, %
DpoHT 2000 DpoHT
o 0.001 0,002 0,003 0,004 1] 0,002 0.004 0.008 0,005
Pucynok 16.3 Pucynok 16.4

[Tone mox Haamuceio Bpems, ¢, oToOpakaeTcst Bpemsi B CEKyHIaX, OTCYMTHIBAEMOE OT MO-
MeHTa nocnenHero 3amycka AL unu ¢ MoMeHTa Hayalla BOCIIPOU3BEIEHHUS] CUTHAJIOB U3 (aiina.

B cnucke ¥ |, nox Hagnucbio OOHOBJIEHHE MOXKHO BBIOpaTh 4acTOTY OOHOBIIECHUS
OCITMJIOTPaMM: MEJJICHHO — OJTUH pa3 B CEKyHIy; ObIcTpo — oauH pa3 B 0,1 cexkynasl. J[is BeiOOpa
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HE00XO0IUMOI YaCTOThl OOHOBJICHHSI HEOOXOIUMO Ha)KaTh JI€BOW KHOMKOMN «MBIIIN) Ha KHOTIKY ZJ
CIIMCKA, U, B PACKPBIBIIEMCSI CIIUCKE BHIOPATh 4YaCTOTY OOHOBJICHUS.

B cnucke il, nox Haanuceio CMmenr. ''0", % 3amaercs ropu3OHTANBHOE (BIOJH
BPEMEHHON OCH) CMeIlleHHe curHaja. ['opu3oHTalbHOE CMEIIeHHE 3a/1aeTCsl B MPOLEHTaX. Y Beu-
YMBasi WJIM YMEHbIIasi CMEIEHHEe MOXHO YCTAaHOBHUTH IPOCMATPUBAEMBbIil CUTHAJT B YAOOHOE MOJI0-
JKEHHE Ha OCLUJUIOrpamMme. Y CTaHaBJIMBAECTCS HEOOXOAMMOE CMEIICHHE Ha)KaTHEeM JIEBOM KHOIKU
«MBIIIN» TO KHOIKaM :l CHHCKa CMeIeHHs, 100, HaKaB JIEBOM KHOIKOW «MBIIIN» MO TMOJIO0
CIIUCKa CMEIICHUS, TPOKPYTUB POJIHK «MBIIINY», TUO0, HAXKAB JIEBOM KHOMKON «MBIIINY MO MO0
CIHCKa CMEILIEHHs], BBECTH 3HAUCHHE C KJIIaBUATYPHI M HAXKaTh KiaBuiy <Enter>.

VYcranoBka Quiakka CHHXPO MO3BOJIAET BKIIOYUTH PEXUM CHUHXpOHH3anuu. Pexxum cun-
XPOHM3ALMHU TO3BOJISIET MOMYYUTh YCTOWYMBOE M300pa)kKeHHE CUTHAJa Ha ociuiorpamme. CuH-
XPOHU3AIUS OCYIIECTBIISECTCS IO YCTAHOBJICHHBIM IIOPOTOBOMY YPOBHIO M (PPOHTY OJTHOTO M3 BbI-
OpaHHBIX JUIsl 0TOOpaKEHMsI KaHAJIOB porpaMmbl MHOroKkaHaabHbIi ocuuiiorpad. [lonoxenue
0TOOpa)kaeMbIX CUTHAJIOB OTHOCHUTEIBLHO TOYKH CHHXPOHM3AIUH 3anaetcs B moyie Cmemnr. "0, %0.
[pu casTHH (rakka CHHXPO PEKUM CHHXPOHU3AIMH OTKIIFOYAETCS.

B cnucke ¥ |, mon Haamuchio OkHO Ne, BHIOMpAETCs OCIHIIJIOTpaMMa, OTHOCH-
TEIbHO CHTHaja KOTOpOil OylneT MpOM3BOAMTHCS CHUHXpoHHM3anusa. Hymepainusa ocuuiuiorpamMmm
(oxkoH) — cBepxy BHU3. [Ipu cHsiToM dnaxke CHHXPO 3TOT CUCOK 3a010kupoBad. s BeiOOpa He-
00X0IMMOM OCIIMIIJIOTPAMMBI, OTHOCUTEJILHO CUTHAJA, KOTOPOH OYyAeT MPOU3BOAUTHCS CUHXPOHU-
3a1usi, He0OXOIMMO HaXKaTh JIEBOM KHOIIKON «MBIIIN» HA KHOTIKY ZI CIHCKA, U, B PACKPBIBIIEMCS
CIHCKE BBEIOPATh HOMEP OCHUIIIOTPAMMY.

B cnucke il, MOJl HA/MKChI0 YPOBeHb, %0 3a7aeTcs MOPOrOBBI yPOBEHb CHH-
xpoHu3zanuu. I1oporoBelii ypoBeHb 3a/1aeTCsi B MPOIEHTAaX OT 0TOOpa)KaeMoro AMara3oHa YpOBHS
curnana. [1oporoBelii ypoBEeHb CHHXPOHH3AIMH OTOOpa)KaeTcsi B BUAE TOPU3OHTAIBHOM TEMHO-
3eneHoit nmuHUU. [Ipu caaTOM (naxkke CMHXPO 3TOT CIIMCOK 3a0JIOKMPOBaH. Y CTaHABIIMBACTCS He-
00XOAMMBI OPOTOBBI YPOBEHb HAXKATHEM JIEBOW KHOMKH «MBIIIN» 110 KHOIKaM :l CIIHUCKA TO-
pPOTOBOTO YpOBHS, MO0, HAKaB JICBOW KHOIKOHW «MBIIIM IO TOJIO CIUCKA MTOPOTOBOTO YPOBHS,
HOPOKPYTHUB POJMK «MBILINY, TM00, Ha)KaB JIEBOM KHOIKOH «MBIIIN» IO TOJII0 CHUCKA TOPOTrOBOrO
YPOBHSI, BBECTH 3HAYCHHE C KJIABUATYPhI U HAXaTh KiIaBury <Enter>.

Konku non Haanuceio @POHT 3aJ1a10T PEXUM CHHXPOHHM3AIMHU 110 HapacTawoueMy (HaxaTta
KHOMKa | + ) WM yObIBaroleMy (Hakata KHomka | - ) ¢poHTy curHana. Ilpu cHarom ¢raaxke
CHHXPO 3TH KHONKH 3a0J0KHPOBAHBI.

Jlyist BBIXOJA W3 MPOrPaMMbl HEOOXOJMMO HaXaTh KHOINKY [E], pacroioxKeHHYI0 B TPaBOM
BEPXHEM YTy OKHa.
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17 Mporpamma XYZ-OCHUJIJIOT'PAD

17.1 Ha3nayeHue NPOrpamMMmbl

[Iporpamma XY Z-Ocunsutorpad npeaHasHadeHa s OLEHKH (pOpMbI CUTHAIA, U3MEPEHUS
MI'HOBCHHBIX 3HAYCHUI M 0TOOpaKEHHSI MapaMeTPUICCKON 3aBUCMOCTH CUTHAJIOB.

HIMeroTCst TpH MOCIIeI0BaTENbHOCTH, 3aBucsiie oT Bpemenn: X(t), Y(t) u Z(t). OtHocurens-
HO JJIS1 9TUX TOCTIEIOBATEIBHOCTEN OJIH30BATEb MOKET TOCTPOUTH:

v/ BPEMEHHYIO PEaU3alliio B INIOCKOCTH (X,t), (Y,t) wim (Z,t);

v/ IapaMeTpuuecKyro KpuBYIo (X,y), (x,2) wm (Y,2), tae x=X(t), y=Y(t), z=Z(t), T<t< T +
AT na mnockoctsax XY, XZumu YZ

v/ mapaMeTpuuecKyro KpUBYIO (X,Y,t), (X,Z,t) win (Y,z,t), rae x=X(t), y=Y(t), z=Z(t), T <t <
T + AT B TpexmepHOM Bue B ipocTtpancTBax XY T, XZT wim YZT,

v/ mapaMeTpuuecKyto KpUBYIO (X, ¥, z), e x=X(t), y=Y(t), z=Z(t), T <t < T + AT B Tpex-
MEpPHOM BHJE B IpocTpaHCcTBE XY Z.

17.2 Onucanue nporpamMmsl

st 3anmycka nporpammbl XY Z-Ocuuiiiorpag HeoOxoaumo u3 MeHio Otobdpaskenue (pu-
cyHok 17.2) nanenu ZETLab Bridopath koManay XY Z-ocuuiuiorpad. Ha skpane Monuropa otoo-
pasurcs pabodee okHo mporpammbl XY Z-Ocuuiiorpad (pucyHok 17.2). B 3aronoBke okHa mpo-
rpaMMbl OyJeT 0ToOpaXkaThCs Ha3BaHHE MPOrpaMMbl U HAUMEHOBaHHE 00padaThIBAEMOro KaHalla

(xaHaJIOB).

L XYZ-Ocunnnorpad - (Kanani | Feneparop 2 | Kanan4 ) Q@@
WHTepsan,
10.000

YacToTa

250Ky v

‘. OrofpaskeHue leHepaTope!

7 Ocuunnorpas
@ KYZ-ocumnnorpad
‘ KY-naotTep

| MpocMaoTp pesyneTaros

Pucynok 17.1

Kananr1 (}7{)7

Vﬁénaﬁi el

- KaHan 2 (\}) ]
leHepaTop
KaHan 3 (Z)
Kanand

Bupg,

&YT v
OBHOB neHwe

0.1 cex v

Cron

3anuce

Pucynox 17.2

IIpumeyaHue: nporpaMMy MOXHO 3allyCTHTh HEMOCPEICTBEHHO M3 pabodell JTUPEKTOpUHU
ZETLab (o ymomganuto: c:\ZetLab\). ms 3amyckaemoro ¢aiina: XY OscGraph.exe.

17.2.1 Ilepenoc zpagpuueckoit ungpopmayuu 6 mexcmoswie pedaKmopul

st kormupoBanus rpadukos mobdoro u3 BumoB (XT, YT, ZT, XY, XZ, YZ, XYT, XZT,
YZT umn XYZ) nporpamMmel XY Z-Ocuuiiorpad HaxaTh JI€BOH KHOIKOW «MBIIIN Ha I1OJIe Tpa-
¢uKa 1 HAXKaTh KOMOMHALIUIO «TOPSIUMX KJIaBHUI» KiaBuatypbl <Ctrl> + <C>. I'paduk 3anumercs B
oydep Clipboard B dopmare *.omp. BeraButh rpaduk B 1000 OTKpBITHIA JTOKyMeHT Microsoft
Word nnn Excel MoxHO HaXkaTHeM «ropsuuX KiIaBHID KiaaBuaTypsl <Ctrl> + <V>, unu HaxaTnem
Ha MPaBYI0 KHOIKY «MBIIIN» U BHIOOPOM B MOSIBUBILIEMCS] MEHIO KOMaH/ bl BCTaBUTE.
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17.2.2 ¥Ynpaenenue Kypcopom u macuumaoduposanue zpagpurkos

[Tepemenienue kypcopa rpaduka Ha HyxHOe Bpems s 1iockocred XT, YT u ZT ocy-
IIECTBIIACTCS CIESAYIOIUMH CIIOCOOAMHU:

- IOJIBECTH YKa3aTellb «MBIIIN» HAa HYXKXHOE BpEMs, HaXaTb, M YIACPKHUBAs HAXaTOW JIEBYIO
KHOIIKY «MBIIIN», 10KIAaThcs MOKa Kypcop rpaduka (BepTuKaibHas JIMHK) HE CPABHSETCS C ycTa-
HOBJICHHBIM yKa3aTelleM «Mblmy». [Ipy HaxkaTol U yAep:KUBAcMOU JIEBOM KIIABUIIE «MBIIIN») Kyp-
cop rpaduka OyzeT cie0BaTh 3a IEPEMEIIEHUEM YKa3aTells «MBILIN» 10 TpapuKy;

- Y aKTUBHOM OKHE mporpammbl XY Z-Octmuiorpad HakaTh JIEBOM KHOIKOHM «MBIIIH» Ha T0-
ne rpaduka, v, TPy MOMOLIH POJIMKA «MBIIIN, IEpeMeNIaTh Kypcop rpaduka;

[Tepemenienue kypcopa rpaduka Ha Hy)KHOE 3Ha4YeHHe 1sl Tiockoctet XY, XZ u YZ ocy-
HIECTBIISIETCS CIEAYIOMIUM CIIOCOOOM: MOIBECTH YKA3aTeNlh «MBIIIN» HAa HY>)KHOE 3HAYCHUE, HAXKATh,
U yIepXKUBasi HA)KaToM JIEBYIO KHOIMKY «MBILINY, H0XKAAThCSA MOKa Kypcop rpaduka (mepexperieH-
HBIC TOPU3OHTATIbHASI U BEPTUKAJIbHAS JIMHUK) HE CPABHACTCS C YCTAHOBICHHBIM YKa3aTelleM «Mbl-
. [Ipu HaxkaToil u yaepKuBaeMoM JIEBOM KIIABUIIE «MBIIIN» Kypcop rpaduka OyaeT cienoBaTh
3a MepeMeIeHUEM YKa3aTelsl «MBITIH 10 TpaduKy.

MacmrabupoBanue yucioBbeix oceit ans miaockocteit XT, YT, ZT, XY, XZ u YZ ocy-
HICCTBIISCTCS TPU TTOMOIIM MAHHUITYJIATOPA «MBITIBY. [Ipy epeMeneHnn yKka3aTels «MBIIIH» BIOTb
YHCIIOBBIX 3HAYEHUN OCel yKaszaTellb «MBIIK» OyIeT MPUHUMATh BHEIIHUIN BHUJ B COOTBETCTBUU C
IpeJIoiaracMbIM JICCTBHEM MaciiTadupoBanus rpaduka. [lociie ycTaHOBKM yKa3aTensl HaXaTh
JIEBOM KHOIKOW «MBIIINY, THOO0 MPOKPYTUTH PONUK. PacTskeHne uiam cxxatue rpapuka mporucxoauT

Ipy IOMOIIH yKa3aTenei/’I NPUHABIINX BUA: 4+, - — 1A ropn30HTaJILHoi/’I OCH U I , * — A
BEPTUKAJIBHOU OCH. CI{BI/IHyTI) rpa(pm( BHpaBO/BJIeBO W BBer/BHI/IB MOJKHO IIpH IIOMOIIM YyKa3a-
TeJIe MPUHSABIIMX BUJ: +—, —* — Il TOPU3OHTAIIBHOW OCH U T , l — JUISI BEPTUKAJIBHOU OCH.

Ecau mocTtaBuTH YKa3aTeJib «MbIIIN» Ha MEPCCCUCHUC YUCITIOBBIX OCCﬁ, TO OH ITPUMCT BUJ X . HpI/I

HA)KaTHUU JIEBOW KIIABUIIIM «MBIIIN» TPU yKa3aTesle TaKoro BUa MPOUCXOTUT aBTOMACIITaOUpoOBa-
HUE 110 OCH YPOBHSI CUTHAJIA.

B tpex meprom Bune (XYT, XZT, YZT u XYZ) curnan (OTHOLIEHHE CUTHAIOB) MOKHO BU-
3yaJIbHO pacCMaTpUBaTh C 000K CTOPOHBI, BpaIllas €ro BOKPYT TPEX B3aUMHO MEPIEHIUKYISPHBIX
oceil. Bpaiienue BOKpYr TpeX B3aUMHO NEPHEHAMKYISIPHBIX OCEH OCYIIECTBISAETCS CIETYIOLIM
0o0pa3oM — HaXMMasi ¥ YACpKHUBasi JIEBYI0O KHONKY «MBIIINY», MEpeMeNIast ee Mo MO0 Tpaduka
XYT, XZT, YZT umn XYZ Bpammats rpaguk BOKpYT JH000# U3 oceil.

VYBenuuenue uinu ymenblnenne Buga XY T, XZT, YZT unmu XYZ ocymiecTBisieTcs: Bpaliie-
HUEM POJIUKA «MBILITH.

JIBoiiHOE Ha)kaTHe JIEBOM KHOMKHU «MBIIIN» 10 rpadudeckoMy noito Buaa XY T, XZT, YZT
win XYZ Bo3Bpalaer rpaguk B UCXOAHOE MOJIOKEHHUE 10 OTHOIIEHHIO K OCSIM U MaclITaly.

17.2.3 ¥Ynpaenenue npozpammoin XYZ- ocyunnozpagh

KHONKM U 351eMEeHTHI yIpaBJIeHUs pacroiaratoTcs B PaBoil YacTH OKHA MPOTPaMMBI.

[Tone, nHaxopseecs noj Haanuceio UHTEpBAa, ¢, CIYKUT AJI1 BBOJA BPEMEHHOTO MHTEp-
BaJla OTOOpaXKEHUs! OTHOLICHUM CUTHAJIOB (TOPU30HTANbHAs pa3BepTka). MakcuMaabHOE U MUHU-
MaJIbHOE 3HaU€HUsl UHTEpBaJla 3aBUCAT OT BHIOPAHHOTO YaCTOTHOIO JMana3zoHa 0TOOpa)kaeMbIX OT-
HOLIeHUH curHanoB. Yem Ooiibllle YacCTOTHBIM Iuama3oH, TeM Ooisblie 00beM 00pabaThiBacéMbIX
JTAHHBIX U MEHbIIIE BPEMEHHOW MHTEpBal ISl OTOOPa)KEHUSI OTHOILIEHUSI CUTHAJIOB, COOTBETCTBEH-
HO, YeM MEHbIIIe YaCTOTHBIN Juana3oH, TeM MeHble 00beM 00pabaThIBa€MbIX JaHHBIX U OOJbILIE
MHTEPBAJ JUIsl OTOOpa)XeHHsI OTHOIIEHUS CUTHAJIOB. 3HAYeHHs] MHTEpBaJla BBOJATCS C KJIaBUATYPHI,
IIPEIBAPUTEIBHO YCTAHOBUB KypCcOp B IOJI€ BBOJA MHTEpBana. [ yCTaHOBKM BBEAECHHOIO Bpe-
MEHHOTO MHTEepBajia He0OX0AMMO HaxaTh KHONKY IIpuMeHMTh, pacrooKeHHYIO MO/ TI0JIEM BBO-
Jla MHTepBaa, Win Ki1aBuiry <Enter> KiaBUaTyphbl.

Kuonka IIpuMeHUTh, CIyKUT Ui YCTAHOBKU BBEJACHHOI'O BPEMEHHOIO MHTEpPBaJia, a TaKKe
BO3BpALIAaeT B UCXOHBIN MacIITad JaHHbIE [0 OCH BPEMEHHU.
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B cmoucke v |, mox Hamnmuchio Yactora, I'l, BeIOMpaeTcs YaCTOTHBIM IUANazoH
0TOOpakaeMbIX OTHOIIEHUH CUTHANOB. JlJis1 BEIOOpa HEOOXOAMMOTO YaCTOTHOTO JHarna3oHa HEeoO-
XOJIMMO Ha’KaTh JI€BOH KHOMKOH «MBIIIN» HA KHOTIKY ¥ | CIIMCKA, M, B PACKPBIBIIEMCS CIUCKE, BBI-
OpaTh HYXKHBIM YaCTOTHBINM quana3zoH. YacTOTHBIN AMAaNa3oH 3aBUCUT OT YCTAaHOBJICHHOW YaCTOTHI
JUCKpETU3aliM, BbicTaBieHHON B nporpamme Hacrtpoiika napamerpos AL n HAII (nyskr 4
Hacrosiiero PykoBojcrBa onepartopa).

B coucke v |, mox Hagnuchio Kanaa 1 (X), BeiOupaeTcst KaHau JIJIsl OTOOpaKeHHUs Ha
rpadukax BugoB B miockoctd X. s BeiOOpa KaHana HEOOXOIUMO HaXaTh JIEBOW KHOIMKON «MBblI-
IITN» HAa KHOTIKY ¥ | CITHCKA, M, B PACKPBIBIIEMCS CIIUCKE, BEIOPATh HYKHOE KOJIHYECTBO.

B cniucke v |, mon Hagnuchio Kanaa 2 (), BeiOupaeTcs KaHai st OTOOpaKeHUs Ha
rpadukax BUJOB B miockoctd Y. Jlns BeiOOpa KaHana HEOOXOIMMO HaXaTh JIEBOM KHOMKON «MBbI-
IT» HAa KHOTIKY ¥ | CITHCKA, U, B PACKPBIBIIEMCS CITMCKE, BEIOPATh HY)KHOE KOJHYECTBO.

B cniucke v |, mox Haanuceio Kanan 3 (Z), BeiOupaercst KaHall Jyis OTOOpakeHUs Ha
rpadukax BUIOB B Iutockoctd Z. [[iist BBIOOpa KaHalla HEOOXOJUMO HAXKaTh JICBOW KHOMKOW «MBI-
IM» HA KHOTIKY ~ | CIIMCKA, ¥, B PACKPHIBIIIEMCS CITHCKE, BHIOPATH HY’KHOE KOJIHYECTBO.

B cnucke v |, mox Haamuchio Bun, BeiOupaercs Bua otoOpaxenus (XT, YT, ZT,
XY, XZ, YZ, XYT, XZT, YZT wim XY Z). JIns Be1OOpa HEOOXOAMMOT0 BHIa HEOOXOAUMO HaXKATh
J1eBO KHOTIKOM «MBIIIM» HAa KHOMKY ¥ | CIIHCKA, M, B PACKPHIBIIEMCS CIIHCKE, BHIOPATh HYKHBIH
BU]I.

I'paduxu BunoB XT, YT u ZT - BpeMeHHbIe peann3anuy (OCHHIIZIOTpaMMBbl) KaHaa 1, Ka-
Hasa 2 ¥ KaHajia 3 COOTBETCTBEHHO.

I'paduku BunoB XY, XZ u YZ — napamerpudeckue kpusble, rae X = X(t) uy = Y(t), Z =
Z(t), T<t<T+ AT na mnockoctsx XY, XZu YZ - ¢urypa Jluccaxy (pucynok 17.3).

o XYZ-Ocumnnorpad - (Fenepartop 1 | Feneparop 2 | Kanand ) g@
t=0.00848 ¢ [eneparop 1=282.44 B [eneparop 2 = 277.25 B WHTepsan, ¢
i 0010
YacToTa
250kMy v
KaHan 1 (%)
leHepaTop W
Kanan 2 (Y)
leHepaTop W
Kanan 3 (Z)
Kanand v

1500
1000

500

-500 OBHOBNEHuWE:

Otcek v
[JKeaa.

\
-1500 1 ]

-1500 -1000 -500 0 500 1000 1500 _

-1000

Pucynox 17.3

I'padpuxu BunoB XYT, XZT u YZT — napamerpuueckue KpuBsble, rae x = X(t), y = Y(t), z =
Z(t), T<t<T+ AT B TpexmepHoM Buje B npoctpanctBax XY T, XZT u YZT - ¢purypa Jluccaxy B
TMHaMHKe (pUCYHOK 17.4).

I'paduk Bumga XYZ — napamerpuueckas kpunas, rae X = X(t), y=Y(t), z=Z(t), T<t<T +
AT B TpexmMepHOM Bujie B mpocTpancTBe XYZ — ¢urypa Jluccaxy (pucynok 17.5).

@naxok KBaa. cayxut ais BelpaBHHBaHUS MaciTaba mo ocu X u Y. HakaTast kHomka —
TIPOMCXOTUT BEIPABHUBAHKE, OTXKATasi — HET.

Knonka CrapT 3amyckaeT Mporecc HelpepbIBHOTO 0TOOPaXXeHUs CUTHAJIA, IPH 3TOM O0HY-
JSIFOTCSI HAKOTUICHHBIE TAaHHBIE, a Ha3BaHWE KHOMKH MeHseTcs Ha CTon.

Knonka Cron (may3a) oCTaHaBIMBAET MPOLIECC HEMPEPHIBHOIO OTOOPAKEHUSI CUTHAJA, TIPU
ITOM Ha3BaHWE KHONIKH MeHseTcst Ha CTapT.
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L] XYZ-Ocuunnorpad - (Kawani | lenepavop 2 | Kanand ) Q@@ Ll XYZ-Ocumnnorpad - ( Ilepememenne AP2038-x | lNepememenne AP2038 @@@

WHTepsan, © N M"ﬁpﬁnic /
| 0.100 L?PUP
YacToTa o) YactoTa
[250kmy v PETINEY
Karan 1 () o Karan 1 ()
[Karam irl:lépemeuger v

Kanan 2 (Y) Kewan2(Y)
| revepatop v Mepemewer v
Kanan 3 (Z) F KaHan 3 (Z)
| KanaM v %I‘Iepemem,er v

Bup

[t v

OSHOBn;ﬂ;IeV OBHOB neHue
0.1 cek v |01 cex v
[IKeaa. [Jkeaa.
— |
— i

Pucynok 17.4 Pucynox 17.5

Knormka 3anuchk 1mo3BoJIsieT 3alMCaTh HAKOIJICHHBIC TAHHBIE 33 YCTAHOBIICHHBIM HHTEPBAJ B
TEKCTOBBIN (hailit ¢ pacmmpenreM *.dtn. Haxkatre Ha KHONKY OTKpPBIBAET CTaHIAPTHOE JIHAIOTOBOE
OKHO, B KOTOPOM IPE/JIaraeTcsi yKas3aTh JUPEKTOPHIO ISl COXpaHeHus (aiiia, 1 uMs 3TOro (aiia.
JHupexropust o ymonyanuio — C:\ZetLab\resspect\. Ctpykrypa oaiina npeacraBicHa B TabJu-
me 17.1.

Tabmuua 17.1

Ne crpokn Crpokn Onucanue

1 Bpemennas peanu3aius curaana HanmenoBanue 3anucu

2 Curnanl+Curnan2 Ha3panme kaHaioB BBOJA CUTHAIIA

3 [Tycras crpoka

4 YacToTHbIN aUana3oH — Y cTaHOBICHHBIM YaCTOTHBIM AUAana3oH AJIs
ot OI'tx mo 25000.000000I'ty OTOOpaXKeHHS CUTHAJIA

5 Hara: 10-08-2005 Jara 3anucu (daiina

6 Bpewms: 20:02:47 Bpems nauana 3anucu ¢aiina

7 Bpems Curnanl Curnan2 3aroJ0BKH CTOJIOLIOB TaHHBIX

8 C MB MB Enunuier usmepenus (1o ctonbdiam)

PacrnionararoTcs uncieHHbIE 3HAUCHUS JaHHBIX, TIPEJICTABICHHbBIE B (hopMaTe C
JIaBaroIIei 3amsaToi. B kauecTBe pa3aenurens 1ejaoi u ApoOHOM yacTH uc-
MOJIb3YETCs TOUKA.

9-1 m mocneny-
IOIIUE CTPOKHU

Wumukatop MHTErpanbHblil ypOBEHE [ TIOKA3bIBACT MHTETPAIBHBIN YPOBCHE CHIHAJIA

M0 Ka)XXJOMY KaHally W, NMPU MPEBBIIIEHUH MAKCUMAJIbHO JOMYCTUMOTO YPOBHS, EPETPY3KY COOT-
BETCTBYIOIIETO KaHaja. J[Be TpeTbUX YacTH TOJISI MHIWKATOpPA OTBEACHBI JUIsl YPOBHS CHUTHANA, HE
MPEBBIIAOIIET0 MAKCUMAIBHO JOMYCTUMBIA yPOBEHB. UeM BBIIIIE YPOBEHB, TEM OOIIBIIE 3aMOIHS-
ercst mHAuKaTop. [Ipu MpeBbIIeHN MaKCUMAIbHO JOMYCTUMOTO YPOBHSI, MHIUKATOP 3aMOJHICTCS
MOJIHOCTBIO KpacHbIM 1BEeTOM. [IpaBblil Kpail MHAMKATOpPA OCTAHETCS KPACHBIM /10 TE€X MOp, MOKa
neperpyska 1o KaHaiay He OyJeT CHSATa U MOJb30BaTeNIb HE HAXXMET Ha MHJUKATOp JIEBOM KHOIKOMN
«MpI». KonmndecTBO WHAMKATOPOB OYIET COOTBETCTBOBATH KOMUYECTBY OTKPBITHIX OCIHILIO-
rpamm.

JUis BBIXOJa U3 IPOTrPaMMbl HEOOXOJMMO HaXKaTh KHOIKY [, PAcIONIOKEHHYIO B IIPaBOM
BEPXHEM YTy OKHa.
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18 IIporpamma XY-IIJIOTTEP

18.1 Ha3nayeHue NpoOrpamMmbl

IIporpamma npegHa3HaueHa Ui BU3yalu3aluu (OLEHKH (OpMbl) B3aUMHBIX XapaKTEPUCTUK
JIBYX U3MEpAEMBbIX BEeIMYUH. B KauecTBe mpuOOpPOB Il BU3YAIM3allUd MOTYT OBITH BOJIBTMETPHI
IEPEMEHHOI0 U IMOCTOSHHOIO TOKA, CEJIEKTHBHBIM BOJIBTMETP MEPEMEHHOIO TOKA, YaCTOTOMEpP U
dazamerp.

OTtobOpakeHue xapakTepUCTHK B Iporpamme XY -IJIOTTEP OCYLIECTBISETCA B TPEX IUIOCKO-
ctax (XY, XT, YT), a raxke B TpexmepHoM Buje (XYT).

18.2 Onmucanue NnporpamMmel

Jlns 3amycka nporpammbl XY -ILaorrep HeoOxomumo u3 MeHio OToOpakeHue (PUCYHOK
18.1) manenu ZETLab BuiOpath komanay XY-miaorTep. Ha skpane MmoHuTOpa oToOpasutcs pado-
yee okHO nporpammbl XY-ILnorrep (pucynok 18.2). B 3aronoBke okHa mporpammsl OyJaeT 0T00-
pakaTbcs Ha3BaHUE MPOTPAMMEI.

T=-19.80 ¥popeus= 0.42HB Hactpoiku

0.47 || [ Pexum orofpaxerma |

al |

| T
0.46 || T |
X |
| Mpubop 1 (4) |
0.45 || | J
| Kanan 1 || Kanan 2 |
|CmrHaﬂ 1 ﬂ | J
all | MpwBop 2 (Y) |
OrofpakeHue I"eHepaTope! Pe | J
Ocumnnorpag [ Kawan1 |[ Kawan2 |
[ %vZ-ocumanorpas " |curkan 1 =] | =
7 XYrmo‘rTep } | CropocTe MaMEpeHHA |
D MpocMoTp peaynsTaros 0.42 |E|bICTpD 0.1c) ﬂ

| Hatpoika ueeta

PI/ICyHOK 18.1 Haw. rpad. || Ko, rpad.
0.41 |

HeorpaHuueHHIE BpemMA
HaMepeHua

Epea (c))| 20,00

v ApTomaciutab

0.4 ||

0.39 | Cron

3anuce pesynbTaTOR |

Belxon

-20 -15 -0 -5

Pucynox 18.2

IIpumeyaHue: nporpaMMy MOXHO 3allyCTHTh HETMOCPEICTBEHHO M3 paboyeil JUPEKTOPUH
ZETLab (o ymomuanuto: c:\ZETLab\). ms 3amyckaemoro daiina: XY Plotter.exe.
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[porpamma XY-IIVIOTTEP ZETLab

18.2.1 ¥Ynpaenenue kypcopom u macuumaoduposanue zpagpuxka

[Tepemenienue kypcopa rpaduka Ha Hy)kHOE BpeMs 11 miockoctet XT u YT ocymecTBiis-
€TCsl CIEAYIONUMU CIIoco0aMu:

- IOJIBECTU YKa3aTellb «MBIIIN» HAa HYXKHOE BpEMs, HaXaTb, M YIACPKHUBas HaXaTOW JIEBYIO
KHOIIKY «MBIIIFY, JOKAATHCS TTOKA Kypcop rpaduka (BepTUKaIbHAs JMHHS) HE CPABHSIETCS C yCTa-
HOBJICHHBIM yKa3aTesleM «Mbllm». [Ipyn HaxxaTtol U yaep:KuBaeMoi JIEBOM KJIABUILIE «MBIIIN» KYp-
cop rpaduka OyeT cieoBaTh 3a MEPEMEIICHUEM YKa3aTells «MBIII 10 TpauKy;

- IPY aKTUBHOM OKHE mporpamMmbl XY -IloTTep HaxaTh J€BOM KHOMKON «MBIIIKY HA MOJIE Tpa-
¢duKka, u, MPU MOMOIIU POJIHKA «MBIIINY», IEPEMEIIaTh Kypcop Tpaduka;

- IpU aKTUBHOM OKHe mnporpaMmmbl XY -IlnoTTep nepemenieHue Kypcopa BI€BO OCYILIECTBIISIETCS
Ha)KaTUEM U YJEp)KUBAHUEM KHOIIKU KJIaBUATypbl <A> (B JIATHHCKOHN packiajake), BpaBo — <D>.

[lepemenienue Kypcopa rpaduka Ha Hy>KHOE 3Ha4eHHE [Tl TNIOCKOCTU XY OCYIIECTBIISETCS
CJIETYIOIIUM CITOCOOOM: MOABECTH YKa3aTelh «MBIIIN» HAa HY>)KHOE 3HAUYCHUE, HAKATh, U YICPKUBAs
HA)KaTOM JIEBYIO KHOIMKY «MBIIINY, JT0XKAAThCSA MOKa Kypcop rpaduka (mepekpeiieHHble Topu30H-
TajgbHasg W BEPTUKAJbHAs JIMHUM) HE CPABHSETCS C YCTAHOBJCHHBIM yKa3zaTelleM «MbIny. [lpu
HA)KaTOM U yJep>KMBaeMOil JIeBOM KIIaBUIIIE «MBIIIN» Kypcop rpaduka OyJeT clieoBaTh 3a mepe-
MEIICHUEM yKa3aTesl «MBIIIN» 10 TPauKy.

MacmrabupoBanue uncinoBsix ocei s mwiockoctet XT, YT u XY ocymecTBiseTcs: npu
MOMOIIA MaHUMYJSATOPA «MBIIIbY. [Ipu mepeMeniennn ykazaremns «MbIIIN BAOJIb YUCIOBBIX 3HA-
YEHHH Ocell yKa3aTesb «MbIII» Oy/leT MPUHUMATh BHEIIHUIN BHUJI B COOTBETCTBUU C Ipe/roarae-
MBIM JICHCTBHEM MaciuTadbupoBanus rpaduka. [locine ycraHOBKH yKa3aTelss HAKaTh JICBOW KHOTIKOH
«MBIIINY, OO0 MPOKPYTUTH posiUK. PacTskeHne uinu cxkarue rpaduka MpOUCXOAUT MPHU MOMOIIU

yKasaTeneil IPHHABIINX BH: , -4 — Ui TOPH3OHTAIBHOM OCH U J * — JUI1 BEpTUKAJIBHON
ocu. CaBuHYTH rpaduK BIPaBO/BIEBO WM BBEPX/BHH3 MOKHO IPH MOMOIIM YKa3zaTeseld NMpUHSB-
IIUX BUJ: +—, —¥ — Ul TOPM3OHTaNbHOM ocu u | , | — ana BepTukanbHOi ocu. Eciiu mocTaBuTh

YKa3aTeyib «MbIIIN» Ha MEPECCUCHUC YUCIIOBBIX OCCﬁ, TO OH IIPpUMCT BUJ X . HpI/I Ha)XaTUH JIEBOU

KJIABHILHU «MBIIIN» MPU yKa3aTelle TAKOro BUAA MPOUCXOJUT aBTOMAacIITaOUpOBaHHUE 10 OCH ypOB-
Hsl CUTHAaJA.

B tpex mepHoM Buze (XYT) curnan (OTHOIIEHHE CUTHATIOB) MOXKHO BU3YalIbHO paccMaTpu-
BaTh C JIOOOW CTOPOHBI, Bpalllas ero BOKPYT TPeX B3aUMOIEPIEHIUKYIIPHBIX oceil. Bpamienue Bo-
KPYT' TpeX B3aUMOIIEPIEHANKYIISIPHBIX OCEH OCYIIECTBIISIETCS CIEAYIOIMM 00pa3oM — HaXUMas U
yIep>KHUBasi JIEBYIO KHOIIKY «MBIIINY, iepeMenias ee no noito rpapuka XY T Bpamats rpaguk Bo-
KpYT 71000 U3 oceil..

VBennuenue nin yMeHblieHne Buaa XY T ocyliecTBIsIeTcsl BpallleHHEM POJIMKA «MBILIN.

JIBoitHOE Ha)kaTHe JI€BOM KHOMKH «MBIIIN» 10 rpaduyeckomy noito Buaa XY T Bo3Bpainaer
rpauk B UICXO/IHOE MOJI0KEHHE 110 OTHOILIEHUIO K OCSIM U MaclITaly.

18.2.2 Ilepenoc zpaghuueckoii ungpopmayuu ¢ mexcmoguie pedaKmopul

Jia konupoBanus rpagukos mobdoro u3 BuaoB (XT, YT, XY wiu XYT) nporpammer XY -
ILioTTep HaXaTh JEBOM KHOMKOW «MBIIMIM» Ha MoJie TpaduKa U HAXATh KOMOMHAIIUIO «TOPSUYHUX
KiaBuiy knaBuatypbl <Ctrl> + <C>. I'padux 3anumercs B 6ydep Clipboard B ¢opmare *.bmp.
BceraButh rpaduk B m000i OTKpBITHI qokymMeHT Microsoft Word mim Excel moxHO HaxkaTnem
«ropsUnX KIaBUIDy KinaBuaTypsl <Ctrl >+<V> unm HakaTeM Ha MPaBYIO KHOIKY «MBIIIN» W BbI-
060pOM B MOSIBUBILIEMCS] MEHIO KOMaH/bl BcTaBUTD.

18.2.3 ¥Ynpaenenue npozpammoii XY-Ilnommep

KHOIKM 1 351eMEHTHI yIIpaBJIeHMs pacloJIaratoTcsl B IPAaBOM YaCTH OKHA ITPOIPaMMBI.

[Ton Hanmucero Pesxum 0TOOpakeHUs1 pACOJIAralOTCA KHOMKHU MEPEKII0YEHU MEXIY pe-
xuMaMu otoOpakenus. Kuonka XYT BkimogaeT oToOpaskeHHE B3aMMHBIX XapaKTEPUCTHK JBYX
U3MEpSEMBIX BEJIMYUH B TpexmepHoM mpoctpaHcTBe. KHonka XT Bkiroyaer oTroOpakeHHe Xapak-
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TEPUCTUKH U3MEPSEMO BEJIMUMHBI BO BpeMeHH nepBoro npuodopa (pamka Ipudop 1 (X)). Knomnka
YT Britoyaet 0ToOpakeHUE XapaKTEPUCTUKU U3MEPSEMON BEIIMYMHBI BO BPEMEHU BTOPOTO MpHOO-
pa (pamka Ilpu6op 2 (Y)). Knonka XY BkitouaeT oToOpakeHUE B3aMMHBIX XapaKTEPUCTUK JIBYX
U3MEPSEMBIX BEJIMYUH B IBYXMEPHOM MJIOCKOCTH.

Brei6op npubopoB i 0TOOpa)k€HUS] B3aUMHBIX XapaKTEPUCTUK IMPOU3BOJUTCS B IOJSIX

CIIUCKOB ¥ |, pacmoyIOKEHHBIX COOTBETCTBEHHO, JUISI TIEPBOTO MPUOOpa TMOJ HAJIUCKHIO
Ipudop 1 (X), s Broporo npudopa nox Haanuckio Mpudop 2 (Y). i Beidbopa nmpudopa HEOO-
XOJIMMO HAXaTh JICBOW KHOMKOW «MBIIIM» HAa KHOMKY ¥ | CIUCKA, W, B PACKPBIBIIEMCS CIIHCKE,

BbIOpaTh HYXHBIN HpUOOp (BOJIBTMETPHI IEPEMEHHOIO U MOCTOSIHHOI'O TOKA, CEJIEKTUBHBIA BOJIBT-
METp MEPEMEHHOr0 TOKa, YaCTOTOMEP UM (pasomeTp).

Bb160p M3MEpUTENBHBIX KaHAJIOB OCYLIECTBIIETCS B MOJIAX CIIMCKOB ¥ |, pacmoso-
YKEHHBIX COOTBETCTBEHHO, ISl IEPBOT0 MPUOOpa MO/ IMOJIEM CIUCKa IIepBOro nmpuodopa, AJsi BTOpo-
ro npubopa mnoj mnoyeM crnucka BToporo npudopa. (s BeIOOpa M3MEPUTENLHOTO KaHaia HEoOXo-

JUMO Ha)aTb JIEBOM KHOIKOW «MBIIIN» Ha KHOIKY ZI CIIMCKA, U, B PACKPBIBLIEMCSI CIIUCKE, BbI-
Opatb HyxHbBII KaHai. Ilpu BeIOOpe B kKauecTBe mpubOopa ¢azomerpa OyneT JOCTYITHO JBA OIS
CHHcKa BbIOOpa M3MEpUTENBHBIX KaHaJIOB. DTO OOYCIIOBJIEHO TeM, 4TO mporpamma Pazomerp
ornpenenser Gpa3zy MeXy IByMsl CUTHAIAMHU.

B none cnucke ¥ |, nox Haanuchio CKOPOCTh M3MepeHusl, BEIOUpPAeTCsl yacToTa

O0OHOBIIEHHSI TPAPHUKOB: MEUIEHHO — OJMH pa3 B CEKyHAY; ObIcTpo — oauH pa3 B 0,1 cexynasl. s
BbIOOpa HEOOXOIUMON YacTOThl OOHOBJIEHUS HEOOXOJIMMO HaKaTh JIEBOM KHOIKOH «MBILIM» Ha

KHOIIKY Z’ CTIHCKa, ¥, B PACKPBIBIIIEMCS CIIICKE BEIOPATh HEOOXOAUMYIO YaCTOTY OOHOBIICHUSI.

[Tox nagnuceio HacTpoiika nBeTa pacnosiaraloTcsi HAaCTpauBaeMbIi IapaMeTp BbIOOpa IBe-
Ta rpaduka. I'paduk MokeT ObITh IBYXIIBETHBIM, €CJIM Ha4ajo rpaduka 3a71aTh OJHUM I[BETOM, KO-
Herl apyruM. [Ipu sToM OyAeT ruiaBHBIA Mmepexo] IMBeTa OT Hadayia rpaduka K ero KoHIy. Beioop
1BeTa (1BETOB) rpaduKa OCYLIECTBISIETCS Ha)KaTHEM JIEBOM KHOIKOW «MBIIIM» Ha 10je BblOOpa
[[BETa PACIIOJIOKEHHOE JJIs Havaja rpaduka noa Haanuckio Hav. rpad., 11st KoHIIa 101 HaIUCHIO
Kon. rpad.. [Ipu Haxkxatuu Ha nosie BEIOOpA LBETa OTKPBIBAETCS CTaHIAPTHOE JUAIOTOBOE OKHO
BbIOOpA 1IBETA, B KOTOPOM HaJ10 yKa3aTh HauOoJiee MPUATHBIN JIJIs1 BOCIIPUSTHS LIBET.

@i1axoK, pacloNokKeHHbIN cieBa oT Haanucu HeorpanudeHHoe Bpemsi 0TOOpaKeHUs,
CILY’KMT JUIsl HETIPEPhIBHOTO HAKOIJICHUSI TAHHBIX Ha rpadukax. Y CTaHOBIEHHBIN (Ia’kOK — JaHHBIE
OyAyT HaKaIlIMBAThCS, CHATBINA — HET.

[lone BBOMA, pacnosoKeHHOE cipaBa OT Haanucu Bpems (¢), mpenHa3sHa4eHO A1 BBOJA
BPEMEHHOI'0 HMHTEpBajia OTOOpakeHUs NaHHbBIX (FOpPU3OHTaJbHAs pa3BepTka). Ecimu ycraHoBiieH
¢naxxoxk HeorpanuyeHHoe BpeMsi 0TOOpaskeHMs, TO T10JI€ BBOJIa BpEMEHHOI'0 MHTEepBaja OyieT He
JIOCTYIIHO.

@naxok ABTOMAcCIITA0 CIYKUT JUIsl aBTOMAaTUYECKOTO0 MacliTaOMpoBaHus (IIpUBEIECHUE
MmacmTa0a rpaduka Kk oToOpa’kaeMbIM JaHHBIM). Y CTaHOBJIEHHBIN (hiakok — rpaduku OyIayT aBTO-
MaTHYECKH MacIITa0MpOBaThCSl OTHOCUTENBHO OTOOpaKa€MbIX Ha HUX JaHHBIX, CHATBIA — HET.

Knonka CrapTt 3amyckaeT NpOLECC HENPEephIBHOIO OTOOPAKEHHMsS NaHHBIX, IPU ITOM
HAKOIUICHHbIE TaHHbIE OOHYIISIOTCS.

Knonka Cron (may3a) ocTaHaBIMBaeT MPOIECC HEMPEPHIBHOTO oToOpaxkeHus. JlanbHeiimee
MPOJIOJHKEHHE MTPoLiecca OCYIECTBIsIETCS HaxaTieM KHonku CrapT.

Knonka 3anmceb pe3ynpTaToB MO3BOJISET 3alMCaTh HAKOIJIEHHBIE JTAHHBIE 3a YCTAHOBJICH-
HBI MHTEpBal B TEKCTOBBIN (hailn ¢ pacmupenueM *.dtn. HaxkaTe Ha KHOINKY OTKPBIBA€T CTaH-
JTApTHOE IMAJIOrOBOE OKHO, B KOTOPOM IpelaraeTcsi yka3aTh JUPEKTOPHIO ISl COXpaHeHus Qaiina,
1 ums 3toro ¢aira. Ctpykrypa ¢aiina npejacrasieHa B Tadmie 18.1.

Jlyist BBIXOJIa M3 TIPOrPaMMbl HEOOXOAMMO HaKaTh KHONKY BbIxox mimu xHomnky [E], pacro-
JIO’)KEHHYIO B IIPAaBOM BEPXHEM YIJIy OKHa.
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Tabmuma 18.1

ZETLab

(I:{T;hgii Ctpoku Onucanue
1 XY - Ilnorrep Ha3Banue nporpamMmmsl
9 X=Bowrmerp Mocr. Y=Bomsrmerp Iocr. Hazpanue nmpubopoB 3a/1eiiCTBOBAHHbBIX B
porpaMme
3 ITycTas cTpoka
4 Kon-Bo cexynn n3mepenusi: 20 Y cTaHOBJICHHBIN HHTEPBAJI OTOOPAKECHHS
5 Hara: 10-08-2005 Jata 3anucu daitna
6 Bpems: 20:02:47 Bpewms nHauana 3anucu (aitna
7 Bpemss Curnanl Curnan2 3aroj0BKY CTOJIOOB TaHHBIX
8 c MB MB Enuauier u3mepenus (1o cToaomam)

9-s1 m mocnenyronme

CTPOKHU

CTH UCIIOJIB3YCTCA TOUKA.

PacronararoTcsi 4MciIeHHbBIC 3HAYCHUS JAaHHBIX, IIPEICTABICHHBIC B (hopMa-
T€ C TUIaBarolel 3ansaToi. B kauecTBe pa3aenurens neaoun u 1poOHoH va-
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19 Hporpamma TIPOCMOTP PE3YJIBTATOB

19.1 Ha3naveHue NPOrpamMMbl

[IporpaMma mpegHazHayeHa AJisl IPOCMOTPA M 00pabOTKU Pe3yNIbTATOB, HOIYYCHHBIX C IO-
Moribto nporpamm ZETLab.

19.1.1 OcHnosnvie 03morcHocmu npozpammeol
[Tporpamma npocMoTpa 1 06pabOTKH Pe3yIbTaTOB MO3BOJISET:

v/ 3arpyarb OJHOBPEMEHHO HECKOJIBKO (hailJIOB JAHHBIX, MMOJYYEHHBIX C MIOMOIIBIO MPO-
rpamm ZETLab;

v/ KOMUPOBATh M BCTABIATH JaHHble U3 nporpaMm ZETLab BBIIOMHSIOMUXCSA B PEATbHOM
BPEMCHUY;

v/ IpOCMAaTpMBaTh JaHHBIC B IPaQUIECKOM BH/IE;

v/ peIaKkTHPOBATh JAHHBIC B TAOIMYHOM BHUJIE,

v’ 00bEAUHSTH TPAQUKH C IEPECUETOM MACIITA00B [0 YACTOTE U BPEMEHH;

v/ IPOBOJUTEL Pa3IMYHBIE OIEPAIMK CO CTOJNOIAMH JaHHBIX - CyMMHPOBATh, BBIYMTATH,
CIJI&KUBATh, BBIIOJIHATH PAa3JIMYHBIC MATEMATUYECKUE OIIEPALUH, PACCUUTHIBATL PA3IMYHbIC I1apa-
METPBHI;

19.2 Onucanue nporpaMmmsl

Jnst 3amycka nporpammbl IIpocMoTp pe3ysibTaToB HE0OX0aMMO B MeHIO OTOoOpakeHHe
(pucynok 5.3) nanenu ZETLab BriOpats komanay Ilpocmotp pesyiabraToB. Ha sxpane monuTopa
orobpasutcs pabouee okHO mporpammbsl IIpocmoTp pesyiabtatoB (pucyHok 19.2). B 3aromnoBke
OKHa IporpamMMbl OyJIeT 0TOOPaKaThCsl HA3BAaHUE TIPOTPAMMBI.

OrofpaxeHue eHepaTopbl Pe

Ocumnnorpas
@ KYZ-ocumnnorpad
| XY-nnatTep

m MpocmoTp pesyneTaTos

Pucynox 19.1

IIpumeyaHue: TpPOrpaMMy MOXKHO 3allyCTHTh HEMOCPEACTBEHHO M3 pabodYeil AUPEKTOPHH
ZETLab (o ymomuanuto: ¢:\ZETLab\). ms 3amyckaemoro (aiina: ResultViewer.exe.

19.2.1 Cmpyxkmypa menio

CTtpoka MeHIO pacIojio’keHa B BEpXHell yacTH IJTaBHOTO OKHa mporpammsl. B Helt oToGpa-
JKarOTCs Ha3BaHHUS BCEX Pa3[eiiOB MEHIO KOMaHI.

JUist BBITTOJIHEHUS KAaKOW-TMO0 KOMaH Ibl HY’)KHO HaXaTb JIEBOW KHOMKOW «MBIIIN» HA Ha3Ba-
HHE COOTBETCTBYIOLIErO pasjeia MEHIO, U3 Pa3BEPHYBIIEr0OCs CIHUCKAa KOMaHJ 3TOr0 pasieia BbI-
OpaTh HY)KHYIO KOMaH/y U Ha)KaTh Ha Hee JIeBOI KHOMKOM «MbIIn». Takke MOXKHO MepeMenaTbCs
110 KOMaH/1aM MEHIO C TIOMOIIIbIO KJIABUIII KJIaBUATYpPbI CO CTPEIKAMHU U BHIOMPATh HYKHYIO KOMaH-
ny HaxkatheM kiaBuinn <Enter>. HekoTopble M3 KOMaHJ MEHIO MOT'YT UMETh KJIaBHIIU ObICTPOro
3ammycKa, B TOM Cliy4ae HaIpOTHUB Ha3BaHUS ATOM KOMaHABI Oy/IeT 0TOOpaXKEHO COYETaHNE KIIaBHIII
KJIaBHATYpPHI 111 OBICTPOTO 3arycka KOMaH/Ibl. 3HAK «+» B KOMOMHAIIUH KJIABUIII 03HAYAET, YTO JUIS
BBIMIOJTHEHUSI KOMaH/bl HEOOXOAMMO HakaTh CHayala |-10 KJaBUIly, a 3aTeM, yJep)KuBas ee,
HaxaTh 2-10. Hampumep, a1 BeIXoJa coOXpaHEHUs TeKyllero ¢aiina koHdurypauun Heo6XoIumo,
yaepxkuas kinapuiry <Ctrl>, HaxxaTh Ha Ki1aBUILy <S> (B JIATUHCKOM pacKiaJKe KiIaBUaTypbl).
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IIporpamma [TIPOCMOTP PE3VJIbTATOB ZETLab

EEX

¥ plo12008-03-16.dtn ; =

Camonmceu cMrHanos
“YacToTa AvckpeTrsaumn S000,000000 My
MHTEpBan Mexay oTc4eTami 0.100000 MiH
Aava: 16-03-2008

=R

% v1 [v2 ¥3 [ve ¥5 [ve [y7 &

Aaram=epens rna,notbouSn’BnH Skm(cxs, n| BIHH Skmcxs, | BOH Skm(27m)( | Tnapodor 13k| BIH 13km(cks, |BF
Aata==epena mB MB ME HE [il:] 1B | ME

2008/03/16 00:00:07 56.724384 0,567529 9.712921 1.084147 43.905910 0.140148

2008/03/16 00:00:13 54036381 0.618675 14.641023 1,080323 49.459839 0.175913

2008/03/16 00:00:19  48.671787 0567763 16,178450 1.098162  52.836823 0.187991

2008/03/16 00:00:25 50.896297 0,658708 20.143419 1.071330 46.754738

2008/03/16 00:00:3 49 275153 0.7584 32 (134749 47 385805

PR EILRES] B plot2008-03-17.dtn

2008/03{16 00:00:4 —

2008/03/16 00:00:5§ PadmK | Tabnmua |

2008{03{16 00:00:5] 0:00:10 17-03-2008 FnapodoH § Kmicks nuH) 29.598297 mB BIH Skmicks,nuH) 0.620602 mB

2008/03/16 00:01:0 BIHH Skm(ckanuH) 24.500927 MB BINH Skm(27m)(cK3,nun) 0.657951 MB FuapodoH 13km(cks nuH) 26.074156 mB

2008/03/16 00:01:0} BAH 13km{cks nuk) 0.178546 MB BrHH 13km(cks nnH) 1.374865 mB.

2008/03{16 00:01:1 —F—— —T — — Sy g s g

2008/03/16 00:01:1

2008/03/16 00:01:24

2008/03/16 00:01:3

2008/03/16 00:01:3
2008/03/16 00:01:4

004757 024633 044500 084345 084244 104130 124008 143842 163758 18:3652 203527
17103/2008 17/03/2008 17/03/2008 17/03i2008 17/03(2008 17/03/2008 170032008 17/03/2008 170032008 17/03/2008 17/03/2008

Pucynox 19.2

19.211 Menw  Q@aiin

Mento @aids1 COAEPKUT CIEAYIOINE KOMAHIbI:
+ Co3nars;

* OTKpBITS;

* 3aKpbITh;

* CoXpaHUTb;

* Coxpanuth Kak;

+ BrIixom.

19.2.1.1.1 Komaunna Cozoamp

[To3BossieT co3aaTh HOBBIH (aitn ¢ pacuperreM *.dtn. Co3aate HOBBIN (Baiiia TaKKe MOXK-
HO Ha)KaTHMEeM Ha KJaBUaType KOMOMHAIWU «ropsayux kimaBuimy <Ctrl> + <N>, nubo HaxaTtuem
xHonku [ Ha manenu uHCTpyMeHTOB. [Ipu 5TOM OTKpBIThIE (hailyibl He 3aKPHIBAOTCSL.

19.2.1.1.2 Komanaa Omkpuvims

[Tpu HaxaTuu koMaHbl OTKPBITH B MeHIO Daiis1 mosBiseTcs OkHO BhIOOpa (aitna. [Ipo-
cMaTtpuBaeMble (Gaiiibl JOJDKHBI UMETh pacimuperue *.dtn wiu *.grn. Co3maTh HOBBIN (ailn Takxke
MOXHO Ha)XKaTHEM Ha KJIaBHAaType KOMOWHAIUN «ropsuux kKinaBunny <Ctrl> + <O>, mu6o HaxaTHeM

"}

KHOTKK [ Ha manenu MHCTPYMEHTOB. [IpH 5TOM OTKpBITHIC (ailiibl HE 3aKPHIBAIOTCS.

19.2.1.1.3 Komannaa3akpsimp

3akpbIBacT akTUBHOE OKHO ((hait). 3akpeiTHe 0HOTO (haiiia TakKe OCYIIECTBIISETCS HaXKa-
THEM KHOIIKH [E], paciosioKeHHOM B IPAaBOM BEPXHEM YIIy OKHA.
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19.2.1.1.4 Komanna Coxpanumso

[To3BoJsieT cOXpaHUTh BHECEHHBIE U3MEHEHHS B BHIOpAaHHOM (aitie. COXpaHUTh H3MEHEHUS
TaK)Ke MOXKHO Ha)KaTHEM Ha KJIaBUaType KOMOMHAIMU «ropsuux kiaBuiy <Ctrl> + <S>, nu6o

Ha)kaTHeM KHONKM Il Ha naxenu UHCTPYMCHTOB.
19.2.1.1.5 Komaunaa Coxpanumo Kax

[To3BoJsieT COXpaHUTh BHECEHHBIE H3MEHEHUSI B BEIOPAaHHOM (hailiie U BBI3BIBACT CTaHIAPT-
HOE OKHO COXpaHeHus (Qaiina.

19.2.1.1.6 Komanna Boixoo
[To3Bonsier BeIiiTH U3 Tporpammbl [IpocMoTp pe3yabTaToB. BhIX0a M3 MporpamMMmsl oCy-

ILECTBIIAETCS HAXKATUEM KHOIIKH [EJ, pacIioIoKEHHOM B MPABOM BEPXHEM YTy OKHA [POTPAMMBI.

Taxxe B MeHIO Daii1 0TOOpaX)ArOTCS TOCICIHUE OTKPHITHIC (haiiibl.

19.2.1.2 Menw Peoaxmuposamo

Mento PegakTupoBaTh COJCPKUT CIEITYIOIINE KOMAH/IBI:
* Bripesars;

+ Konuposars;

* BCcTaBUTh;

19.2.1.2.1 Komanpaa Boipezamsp

[To3BossieT ynanuTh BbIIEIEHHBIA (parMeHT B ¢aiie. Boipe3aTh BblieIeHHbIH (parMeHT B
¢aiine Takke MOKHO Ha)kaTHEM Ha KJaBHAaType KOMOMHALUUU «ropAyux KiaaBuuny <Ctrl> + <X>,

00 HaKATHEM KHOTIKH g Ha TTAHEIH HHCTPYMEHTOB.

19.2.1.2.2 Komaunna Konuposamso

[To3BossieT KOMMpPOBaTh BbIAEIEHHBIN (hparMeHT B (paiine. KonupoBars BblieneHHbIN ¢par-
MEHT B (aiiiie TakKe MOKHO HOKATHEM Ha KJIaBHAType KOMOWHAIMH «ropsuux kinaBuiny <Ctrl> +
<C>, n1u00 Ha)XaTHeM KHOIKH =3 Ha ITaHEeJIH HHCTPYMEHTOB.

19.2.1.2.3 Komauaa Bcmasumo

ITo3BossieT BCTaBUTh CKONMPOBAHHBIN (hparMeHT B (aiin. BecTaButh ckonupoBaHHbIN (par-
MEHT B (hailyl Tak)Ke MOYKHO Ha)XaTHEM Ha KIaBHAType KOMOWHAIUU «ropsuuX KiaBuimy <Ctrl> +

<V>, 100 Ha)KaTHEM KHOIIKH |14 Ha MaHeJI MHCTPYMEHTOB.

19.2.1.3 Meuw Buo

Menio Buna COACPKUT OAHY COAWMHCTBCHHYKO KOMAHIY: ITanean HHCTPYMEHTOB, KOTOpasd
IMMO3BOJIACT CIIPATATDh 00 MOKAa3aTh NaHENb HHCTPYMCHTOB.

19.21.4 Meunw Okno

Mento OKHO COIEPKUT CIEAYIONUE KOMaH/IbI:
* Hosoe okHO;

* YNopsi0unuTh OKHA KacKaJioM;

* YIOpSJ0YUTh OKHA IUIUTKOM;

* BBIpOBHATH MKOHKH BCEX OKOH.
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19.2.1.4.1 Komauna Hoeoe okno

[To3BosisieT co3aare HOBBIN (aiii ¢ pactmpenuem *.dtn. Co3nate HOBBIH (aiiil TakKe MOX-
HO Ha)XaTHEeM Ha KJIaBHaType KOMOMHAIUM «ropsuux kiaasuumy <Ctrl> + <N>, nmubo HaxxaTHeMm
KHONKH [] Ha maHenu MHCTPYMEHTOB. IIpH 5TOM OTKpHITHIE (aiiiibl HE 3aKPHIBAIOTCA.

19.2.1.4.2 Komaunaa Ynopsaoouumos okHa Kackaoom

yHOpSII[O‘-II/IBaeT BCC HCCBCPHYTHIC OKHA KAaCKaJl0M, ACJIasA UX OAUHAKOBOI'O pasMcepa.

19.2.1.4.3 Komaunaa Ynopsaoouumsv oknHa naumkoii

YnopsiiounBaeT Bce HECBEPHYThIE OKHA IUIMTKOM, J€nas UX OJUHAKOBOIO pa3Mepa U pac-
npenensis mo Beeil padoueit o6nactu okHa nporpamMsl [IpocMoTp pe3y/ibTaToB.

19.2.1.4.4 Komaunna Boipoename uKonku écex OKoH

BLIpaBHI/IBaCT HNKOHKH BCCX OKOH.

B menro OkHO 1mociie Bcex KOMaH][ pacloiaraeTcsi CIMCOK BCeX OTKPBITHIX (hailinoB, cpeau
KOTOPBIX BBIJICJIEH TAIOYKON TOT (haiiin, B KOTOPOM B JaHHBI MOMEHT IPOCMATPHBAIOTCS WIIH pe-
JAKTUPYIOTCs pe3ynbTaThl. OKHO aKTUBHOTO (aiiia pacroyiaraercs oBepx JApYrux OKOH.

19.2.15 Menw Cnpaska

Menro Cnpaska conepxut komanay: O mporpamme.

Br16op komaHBI OTKpBIBaeT HHPOPMATHBHOE OKHO O mporpamMme..., KOTOPOE TaKKe MO-
KeT OBbITh BBI3BAHO HAXATHEM KIABMINM ‘% Ha MaHeld MHCTpyMeHToB. CIIpaBOYHOE OKHO, COIEp-
xaree HHQOPMAIIHIO O TI0JIH30BATEIBCKOM HHTEp(derice 1 Ha3HAYEHUH MPOTPaMMBbl BBI3BIBACTCS 110
dbyHKIIMOHATBHOU KiaBuiie — <F1>.

19.2.2 Paboma c npozpammoii

19.2.2.1 3aknaoku

Kaxnoe oxHo, comeprkaiee MO0 HOBBIM JOKYMEHT, IMOO OTKPHITHINA (haiisi, uMeeT ABe 3a-
knaaku. Ha nepBoif 3akianke cogepuTcs rpadudeckoe mpeacTaBieHne qJaHHbix. Ha Bropoit mpen-
CTaBJICHBI TC€ XXE€ NAaHHBIC, HO B Ta6J'II/ILIHOM BUAC, ITA€ UX MOXHO peI[aKTI/IpOBaTB. BCG NU3MCHCHUS,
MIPOU3BEICHHBIE B TAOIMYHOM BHU/JIE, OTOOPaKAIOTCA B Tpa)UueCcKOM MPeACTaBICHUH.

19.2.2.2 Cunmaxcuc

B xkauectBe cooOuieHus 00 ommOke MporpaMma MOJICBEUYMBACT KPACHBIM IIBETOM UM
CTOJIO11a, BBIpa’KEHUE JUIsl KOTOPOro HEBEpHO. [l MpaBUIbHO BBEACHHBIX BBIPAXKEHUN UMsI CTOJI0-
11a 1o/IcBeYMBaeTCsi CHHUM. OMIMOKK B CAMOM BBIPQXKEHUU TAK XK€ BBIICISIOTCS KPACHBIM.

3HaKu apruPMETHYECKUX OTEPaIfid BBIICISIOTCS TOIyObIM I[BeTOM (pucyHok 19.3).

CkOOKH TO/ICBEUMBAIOTCSI KOPHYHEBBIM I[BETOM (pUcyHOK 19.3).

Wmena QyHKIMI TOCBEUMBAIOTCS TEMHO-3€/ICHBIM I1[BETOM (pucyHoK 19.5).

Ilepemennble 11 (YHKIMM HECKOIBKUX MEPEMEHHBIX 3aITUCBIBAIOTCS Yepes3 3aIlsTYIO.

HasBanus cton0110B 6epyTcs B yrioBeie <> ckoOku (pucynok 19.3).

KoHcTaHnTHBIE BBIpa)KE€HUs MOJCBEYUBAIOTCS (HOIETOBHIM. CUMBOJIOM - JIECATUYHBIM pa3-
JICTTTENEM SIBIIsIeTCsl Touka (pucyHok 19.3).

B npumepe Ha pucynke 19.4 HeBepHO yka3zaHO Ha3BaHWE (YHKIIMH, TOITOMY OHA BBIJENICHA
KpPacHBIM IIBETOM.
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B8 pIot2008-03-17. dtn

| Fﬁad;MK | TaBriua |
CAMOMHCEL, CHIHANDE
HacToTa AMCKpeTHZauHK S000,000000 My
WHTEpEan Mexay oTcHeTamk 0, 100000 mMuH
AaTa: 17-03-2005
<¥9> = [LEFa¥1RZ 4+ av2e)
k3 1 Ve
Jata==epema TuapodoH 5 k| BIH Skmicks, n

Pucynoxk 19.3
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EE plot2008-03-17. dtn

_Fpad.:nmlé Tabinua

CamMONMCEL, CHIHANDE
HacToTa AHCKPETHZaUHK S000,000000 My
VHTEpEaR MEx Ay oTodeTaMH 0, 100000 muH
fata: 17-03-2005

9 = [5gpl<viz)|
% ¥l V2

JaTa==Bpema MrapodioH 5 k| BMH Skmicks, n

Pucynox 19.4

B mpumepe Ha pucynke 19.5 ykazaH HecymlecTBYIOHIHMI CTOJOEL, MOITOMY OH BBIICICH

KpaCHbIM IIBETOM.

B npumepe Ha pucynke 19.6 HeBepHO yka3zaHa KOHCTaHTa, TO3TOMY OHA BBIIETICHAa KPACHBIM

LIBETOM.

EE' plot2008-03-17. dtn

EE plot2008-03-17.dtn

_Fpad.:nmlé Tabnmua

CamMonMCeL, CHrHanoe
HacToTa AHCKPETHZAWHK SO00, 000000 My
WHTEpBan Mexay aTedeTamq 0, 100000 MuH
HAara: 17-03-2003

29> = |sgri<y 13

X ¥1 ¥

JaTa==EBpemMA FuapodioH 5 k| BOH Skmlcks, n

Pucynox 19.5

19.2.2.3  Onepayuu

rpacby".q Tafinmua |
CAMOMHCEL, CHIHANDE
HacToTa AMCKpETHSaUKK S000, 000000 My,
WHTEpEan Mesay oTcHeTaMH 0, 100000 muH
Aata: 17-03-2003
<¥9x = 1,57%<vls
k3 1 YE
Jata==epema Mapodion 5 k| BAH Skmicics, n

Pucynox 19.6

"+" - cnoxeHue cTonOLOB, KOHCTAHT, PE3YJIbTaTOB BBIYUCIICHUS BBIPAXKEHUI

"'-" - pa3HOCTB CTONO1I0B, KOHCTAHT, PE3YIbTATOB BHIUUCIICHUS BhIPAXKEHUN

"*" - mpom3sBesieHNE CTONOIOB, KOHCTAHT, PE3YJIbTATOB BBIUMCIICHUS BBIPAXKEHUN
"[" - acTHOE CTONOIIOB, KOHCTAHT, PE3YIbTATOB BBIYHMCIICHUS BHIPAXKCHHUIA.

19.2.24 Mamemamuueckue ghynkyuu

Ln (<kanan 1>) - BbIYKCIIEHNE HATYypaJIbHOTO JOrapr(pma 3HaYeHUH 10 KaHAITy
Lg (<xanan 1>) - BeIUMCIEHHE AECATUYHOTO Jorapupma 3HAaUCHUH 10 KaHAITy
EXp (<xanan 1>) - BpIYUCIIEHNE SKCIIOHEHTHI 3HAUEHUH 1O KaHaTy

Sqr (<kanan 1>) - BeIYHCIICHUE KBapaTa 3HAYCHHUH 110 KaHATY

Sqrt (<xkanais 1>) - BbIYMCIIEHUE KBAIPATHOTO KOPHS MO KaHAILy

Sin (<kanan 1>) - BEIYMCIICHNE CHHYCA 3HAYEHHI TI0 KaHATY

Cos (<kanan 1>) - BeIUMCIIEHHE KOCHHYCA 3HAYEHUH M0 KaHAITy

19.2.25 H3mepumenvnole pynxyuu

Min (<kanan 1>) - HaXOUT MUHUMAJIBHOE 3HAUCHHE TI0 KaHATY
Max (<xanan 1>) - HaXOAUT MaKCUMaJIbHOE 3HAYEHUE 110 KaHATy

19.2.2.6  Peoaxmuposanue

[Tocne oTkpeITHs Qaiina, TabIMUHbBIE JaHHBIE MOKHO PEAAKTUPOBATh
MOHO CKOMMPOBATH CTOJIOEL], MITH JIF0OOH APYrol BhIIEICHHBIH (parMeHT B OAHOM daiine
(pucyHok 19.7) u BcTaBuTh ero Bo BTopoM (aiine (pucynok 19.8). Eciu paspemenne mo <X> nep-
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ZETLab

Boro ¢aiija He COBMAJaeT C paspenieHueM mo <X> BToporo ¢aiiya. MoXHO BOCIOJIB30BATHCS
BCTAaBKOW ¢ MHTEpHOJsIMed. 3HaueHus o Y OyAeT rmepecynTaHbl B HOBOM MaciuTade 4acTOThI HITH

BPEMCHH.

W 1 [ 13 4 [

HactoTa YpoOEEHE

ru | ABL0.001ME) 25.421026 0.000000
124000000 29,309179 0. 000000
126, 000000 26.603119 0, 000000
1za.000000 JEE  Boraskms 24,330021F ) |
T m E ! e KonHpoeaTe

- erapeme  epronauner ¥ e o IR
I | BcraeuTe

L mﬂ ¥ aankTh CTonfel £3.205510) L7600 BTBHTb CHHTERNONAUKER P
134, 000000 22,127020 17255100 F .
136, 000000 i 24,082739 17645100 YaanuTe CTonbeu
133, 000000 1 Qo 29.916798 20,0424000
1an nonnnn IEERTEEN

Pucynox 19.7

Pucynok 19.8

Nmeercst BOBMOKHOCTh HEMOCPEACTBEHHOTO PEIAKTUPOBAHUS SYECK JBOMHBIM KIUKOM I10
Kakoi 6o u3 siueek. Ecnu cTonben eme He cymiecTByeT, TO oH OyaeT coznaH. Ecnu BeiOpaHa He
HyJIeBasl TIO3HIIHSI B CTOJIOIE, BCE MO3UIIMN MEHBIIIE BEIOPAHHOW OYIyT 3amoJIHEHBI HYISIMU (PHCY-

Hok 19.9).

19-6

ia [IpocmoTp PeayasTtaros - 444, din

dafin  PeaakTHpoEaTE Bra OkKHO Cnpaeka
DEd =827
B 444, dtn

| Fpadwic | Tabnmua |

WK ONONOCHEIA CAEKTR
CHrHan
HacToTHRIA AManasoH - oT 125,000y 4o 62500.000y. HacToTHOE paspelieHke - 125,000y, Mo
<fax = |
i3 ¥1 e V3 4 Y5
HactoTa ¥poEEHE
ru AE(0.001ME)
5| 500000000 32,899399 38.312199 | 0, 000000
6| 625000000 3Fz2.001202 38.688675 | 0, 000000
7| 790.000000 30,585500 39.085147 | 0, 000000
8| §75.000000 31483299 39.441624 | 0, 000000
9| 1000,000000 30,432199 39.818100 | 0, 000000
10| 1125,000000 30.483101 39.555676 | 0, 000000
11| 1250,000000 30,990501 39.293251 | | 0, 000000
12| 1375000000 30542500 39.030823 | 0, 000000
13| 1500,000000 30,114799 38.768398 | 0, 000000
14| 1625000000 34.112900 39.923023 0, 000000
15| 1750,000000 31093400 41.077552 | 67650002

Pucynox 19.9



ZETLab IIporpamma TEHEPATOP CUTHAJIOB

20 IIporpamma TEHEPATOP CUT'HAJIOB

20.1 Ha3HauyeHMe MPOrpamMMbI

[Iporpamma I'eHepaTop CHrHaJIOB NpeaHa3HA4YeHA A (POPMHUPOBAHUS CHUTHAIOB Pa3iny-
HOU (OpMBI, aMIUIMTYJbl M YacTOTHl HAa BBIXOJHBIX KaHalax YCTPOMCTB, MPOU3BOAMMBIX 3AO
"DNEKTPOHHBIE TEXHOJIOTUU U METPOJIOTHYECKUE cucTeMbl'. DyHKIIMOHANBHO nporpamMMa I'enepa-
TOP CHTHAJIOB 3aMEHSIET CTALIMOHAPHbBIE TEHEPATOPbI, UCIIOIb3yEeMbIE B JIAOOPATOPHBIX YCIOBUSX.

IIporpamma I'eHepaTop CHI'HAJIOB IOPOKJIAET BUPTYAJIbHBIM KaHal, KOTOPBIA B CIMCKAX
BbIOOpa KaHAOB B IporpamMMax u3 coctaBa ZETLab nossurcs ¢ nHassanuem I'enepatop 1. Jlan-
HBIMH 3TOTO BHPTYAJIBHOTO KaHaja OyayT JaHHBIE ¢ BBIX0J1a U (po-aHAIOroBOro mpeodpa3oBaTeis
(BBIXOZ TeHepaTopa) U OyAyT AOCTYIHBI JUIs MOCIEIYIOEro aHajlu3a JIpyruM IporpaMmam U3 co-
craBa ZETLab.

IIporpamma Mo3BOJISET yNpaBIE€HUE OJHOBPEMEHHO HECKOJbKHMMH BBIXOAAMHU I€HepaTopa
CUTHAJIOB (IIM(POAHATIOTOBBIMU MPEOOPA30BATEIAMI) KaK OJHOTO IMOJKIFOYEHHOTO YCTPOWCTBA,
TaK U HECKOJIBKUX.

B nporpamme ['eHepaTop CHUTHajIOB peann30BaHa BO3ZMOXKHOCThH IOJyYEHHUS Ha BBIXOJIE Ie-
HEepaTopa CJI0KHBIX CUTHAJIOB ITyTEM CMELIMBAHMS Pa3JINYHbIX THUIIOB T€HEPUPYEMbIX CUTHAJIOB.

Buumanmue! [Iporpamma ['eHepaTop CHrHajioB MOCTABISAETCS TOJNBKO C YCTPOMCTBAMH, B CO-
CTaB KOTOPBIX BXOIUT HU(POaHaTIOroBbIi mpeodpazosarens (LIAID).

20.1.1 Tunot cenepupyemozo cucnana

Tunsl reHepupyemMoro cursana nporpammoin I'enepaTop CMrHaI0B Ha BBIXOJHBIX KaHAJIaX:

*# CHUHYCOUJAJIBHBIM CUTHAI;

* pajvoOUMIYJIbCHBIN CUTHAI;

* Oemblii, pO30BBIA, TOJIOCOBOM M JETEPMUHUPOBAHHBIH IITyM;

* YacCTOTHO-MOJYJIMPOBAHHBIN CUTHAJ C JMHEHHOM pa3BepTkoi no yactote (JIunUM);

¥ YaCcTOTHO-MOJYJIMPOBAHHBIM CHTHaJl € JIorapuMUYecKol pa3BepTKOM IO YacToTe
(JToriyM);

* UMITYJIbCHBIM CUTHAIT;

* reHepanus CUTHaja U3 gaiina;

*# aMIUIMTYAHO-MOJyJINPOBAHHBIN CUTHAI,

*# YaCTOTHO-MOJYJIMPOBaHHBIN CUTHAJ;

* MWI000pAa3HbIA CUTHAT;

* BOCIPOM3BE/ICHUE CUTHAIOB, OCTYMAIOIINX Ha BXO/IHbIE KaHAJIbI.

20.2 OmnucaHue NporpaMmbl

Jlnst 3amycka nporpammel ['eHepaTop curHaioB Heooxoaumo u3 meHio I'eHepaTopsl (pu-
cynok 20.1) manemu ZETLab BwiOpath komaHny I'eHepatop curnajoB. Ha skpane MoHHTOpa
otoOpas3utcs pabodee okHO mporpammbl ['eneparop curnajioB (pucynok 20.2). B 3aronoBke okHa
TIOCJIE 3aITyCcKa IPOrpaMMbl OyIeT 0TOOpakaThCsl Ha3BaHUE MPOTPAMMBI.

IIpuMeyaHue: MPOrpaMMy MOKHO 3allyCTHTh HEMOCPEACTBEHHO W3 paboueil TUPEKTOpUHU
ZETLab (o ymonuanuto: c:\ZETLab\). ms 3amyckaemoro daiina: DAC_OCX.exe.

[MeHepaTopel PervcTparop b

| leHepaTop cHrHanoe

Pucynox 20.1
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KonnyectBo 3amyckaeMbix nporpaMMm I'eHepaTop CHrHa/IOB OIpelesseTcsl KOJIMYECTBOM
UCIIOJIb3YEMBIX B U3MEPUTEIBHOM CUCTEME YCTPONCTB, MPOU3BOAUMBIX 3AO "DIeKTpOHHBIE TEX-
HOJIOTMM U METPOJIOIMYECKUE CUCTEMBI", ¢ ycTaHOBICHHbIMU B HUX LIAIL.

20.2.1 Ynpaenenue npozpammoit I'enepamop cucnanos

B BepxHeil yacTu nporpaMMbl pacnoJiaratoTcs BKJIAJKU C HA3BaHUSIMU TUIIOB T€HEPUPYEMO-
ro curraina. J{is BeIOOpa TOrO WM MHOTO THIIA TEHEPUPYEMOI'O CHTHajla HEOOXOAMMO TOJBECTH
KYpPCOp «MBILIN» K BKJIQJKE C HA3BaHUEM CUT'HAJIa, KOTOPBIA XOTUM IOJIYYUTh HA BBIXOJI€ T€HEpa-
TOpa, M HAXAaTh JIEBYIO0 KHOMKY «MBIIINY. B BRIOpaHHOI BKJIAIKe, B cepenHe paboyero OKHa Mpo-
rpaMMebl I'eHepaTop cMrHajioB, 0TOOPa3sATCS 3JIEMEHTHI HACTPOIKY BEIOPAHHOTO THIIA CUTHAJIA.

OCHOBHBIMH 3JIEMEHTAaMHU HACTPOEK IapaMeTPOB I€HEPUPYEMBIX CUTHAJIOB SIBJISIOTCS IOJIS

BBOJA M YCTAHOBKH mapamerpoB | 001000 .00 u perymstopsl GOMbIIe/MEHbIIE IS STHX 1apa-

METPOB J Perynaropsl pacrionararorcs KakAaplid 110J CBOUM IIOJIEM BBOJA M YCTaHOBKU Iapa-
MeTpa.

Perynaropom 6osnbliie/MeHble H3MEHUTh 3HaYEHUs TTapaMeTpa BO3MOXKHO JIBYMsI cIlocoba-
MU:
- Ha)XaB Ha PEryJATOp U YAEP/KHUBask HAXKATOU JIEBYIO KHOIIKY «MBIIIN» IIOBOPOTOM PETYJIATOPA O
YacOBOH CTPEJIKH YBEIUYHUTH [TapaMETp, IPOTUB — YMEHBIIUT;
- Ha)XaB Ha PETYJSTOP JIEBOM KHONKOM «MBIIIN», IIPH 3TOM HAa CAMOM PETYJISTOpPE MOJACBETUTCS
KpPacHbIM IIBETOM MeTKa (MaJeHbKMH KpYXOK), TPOKPYTKOH pOJHMKA «MBIIINY» YBEJIH-
YUTH/yMEHBLINTH 3HAUEHUE TTapaMeTpa.

N3meneHne 3HaueHus napaMeTpa TaAKKE BO3MOKHO HEITOCPEICTBEHHO B CAMOM I10JIE BBOJA
U YCTaHOBKHU napametpa. i 37Toro HeoOX0JMMO HaXaTh JIEBYIO KHOIKY «MBIIIN» Ha T0JI€ BBOJA U
YCTAaHOBUTH yKa3aTellb «MBIILIN» HA Pa3psil, B KOTOPOM OyJeT U3MEHATHCS 3HaYeHHE, IIPU 3TOM (POH

BHIOPAHHOTO paspsaja moaceeTutcs | 000313 .01 . Kaxplil pasps HMeeT H3MEHAEMOE HCIICH-
Hoe 3HadyeHue ot 0 1o 9. Jlanee nns u3MEHEHUs 3HAUEHUS B pa3psle, YACPKUBAs MOJI0KEHUE Kyp-
copa «MBIIIN» Ha 3TOM pa3psAne, HeoOXOIUMO BBECTH 3HAUEHHUE C KJIaBUATYPbl WIU MPOKPYTKOM
pPOJIMKa «MBIIIN» U3MEHUTH 3HaueHue. [Ipu BBOJE 3HaUEHUS C KIIaBUATYpHI, I10CJIE BBOJIA 3HAUYECHUS
B BBIOpAaHHOM pa3spsjie, MOACBEeTKa MepeleT B CIEAYIOMUNA MIaIIii pa3psal, B KOTOPOM MOXHO
OyzeT mpoaoJDKaTh BBOJ, U TaK Jajiee 0 caMOro MJIaJIIIero pa3psaaa. Y CTAHOBUB Kypcop MBIIIN Ha
caMbIil MJIQIIINNA pa3psii MOKHO KHOIIKOM KiaBuaTypbl <Backspace> («3a0o0ii») 0OHYIUThH BCE 3HA-
YyeHue MO0 YacTh €ro B I0JIe BBOJA U 3aHOBO BBECTHU. IIpM yBeIMUYEHMM YHMCICHHOTO 3HAYECHUS B
paspsiie MPOKPYTKON POJIHMKA «MBIIN» (KypCcop «MBIIIN» JOJKEH ObITh YCTAHOBJIEH Ha W3MEHse-
MOM paspsjie) 3HauUCHHE B 3TOM paspsie OyAeT yBEeIMYMBATHCS, M C KaXKJIbIM HOBBIM 00OpOTOM
3HauUEHUH B 3TOM pa3psjie OyayT yBEIMUYMBATHCS 3HAYEHMsI CTaplIuX pa3psaoB. [lpu ymeHblieHUH
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YHCIICHHOTO 3HAYCHUS B Pa3psiie MPOKPYTKON POJIMKA «MBIIIM» 3HAYEHUE B ITOM paspsne OynaeT
YMEHBIIATHCSA, U C KAXKJIbIM HOBBIM 000POTOM 3HAYEHHUH B ATOM paspsje OyayT YMEHbBIIAThCS 3HA-
YEHUs CTapLINX Pa3psiaoB.

YcTraHoBKa YMCIIEHHBIX 3HAYEHUM MTapaMeTpOB B IOJISX BBOJA U YCTAHOBKHU TakK>Ke€ BO3MOX-
HAa U B TEKCTOBOM TI0JI€, KOTOPOE MOSBISETCS MOCIe OBICTPOrO IBOWHOTO HAXKAaTHs JIEBOM KHOMKOM
MBIIIM MO KOHKPETHOMY IOJII0 BBOJIa M YCTAHOBKU. B 3TOM TEKCTOBOM MOJI€ 3HAYEHHE TOTO WU
WHOTO MapamMeTpa BBOAUTCS C IIUGPOBBIX KIABUII KJIABHATYPHI.

B HmkHel yactu okHa porpaMmMbl I'eHepaTop curiHaJjia pacrnosiaratoTcs 3JIEMEHThI yIpaB-
JICHUS BKJIIOYCHHEM T€HEPUPOBAHUS BBIOPAHHBIX CHUTHAJIOB, BHIOOP BBIXOJHOTO KaHAJIa U WHJIHMKA-
LUSI BBIXOJIHOTO YPOBHSI.

[Tone BBIOOpA BBIXOHOTO KaHalla TeHepaTopa -, pAacIIoIoKEHHOE TI0J] HaITHChIO
Homep kanana, npegHazHadeHo A BbIOOpa KaHaia reHepupoBaHUs cUTHaNoB. st BIOOpa BBI-
XOJJHOTO KaHaja HeoOXOJUMO Ha)KaTh NMPaBOM KHONKON MBIIIM HA 3TO TOJIE M B PAaCKPHIBIIEMCS
CIIUCKE JIEBOM KHOMKOM «MBIIIN» BEIOPATh HEOOXOAMMBIN BHIXOAHOMN KaHAII.

Knonka /{lo6aBuTh , pacnoiokeHHasi noJ Haanucbio CHUrHai, npeaHazHayeHa
JUTSL TIPEJIBAPUTEILHOTO BKIIFOUEHHS BRIOPAHHOTO JJIsi TeHEpUpOBaHus curHaita. CUTHAI TIPH 3TOM,
He OyzmeT mojaBaThCsi Ha BbIXOJ reHeparopa. CUTHaN Ha BBIXOJE TeHepaTopa OyleT MoJaBaThCs
TOJIBKO TTOCJIE HAXKaTHsI KHONKH BKJIIOYUTD (OMHUCHIBACTCSI HUXKE), PACTIONOKEHHOMN O] HAITUCHIO
Bce curnagnbl. UnauBuayanbHas KHONKa BRIKYMTE A KQXKIOTO TUIA CUTHANA (BKJIAKU) CBOS.
OaHOBPEMEHHO B OJTHOM MPOrpaMMe MOXET OBITh BKIIFOUEHO HECKOJIBKO THUIIOB CUTHAJIOB, TO €CTh
OyIeT reHepupoBaThCs CUTHAI CIIOKHOM (cMerraHHoW) ¢opmel. [locne HakaTHsl KHOMKHM OHA TMOJI-
CBETUTCS, U3BMEHUTHCSI Ha3BaHME KHOIKU Ha YOpaTh, a B Ha3BaHUU BKJIAJIKH, BEHIOPAHHOTO IS Te-
HEPUPOBAHMS CUTHAJA, TIOABUTCS 3HAK «+» (IUIIOC), TOBOPSIIMI O TOM, YTO 3TOT CHUTHaN OYyAET Mo-
JaBaThCS HA BBIXOJ TeHEpaTopa. BBIKIIOUeHHEe, KaKOTO-TM00 W3 BHIOPAHHBIX JJI T€HEPUPOBAHHS
CHTHAJIOB, OCYIIECTBIIAETCA HAKATHEM Ha TIOCBEYEHHYIO KHONKY YOpaTh IRAdLud, I0CIe Yero
ATOT TUI CUTHAJIa NEPECTaHEeT MOJaBaThCsl HA BBIXOJ I'EHEPATOpa, KHOIKA MEPECTAHET IMO/ICBEYU-
BaThCs, HAIMUCh U3MEHUTCS Ha J1060aBUTH, a B HA3BaHUU BKIIAJKU TOSIBUTCS 3HAK «-» (MUHYC).

WNunukaTop ypoBHS . pacnonoxennsii non Hagnucelo MHAMKATOp ypoBHS,
MOKa3bIBA€T CyMMAapHbI MHTETPalIbHbIM YPOBEHb BBIXOAHOTO CUTHAJIA M, IIPU MPEBBIIICHUA MakK-
CHUMAaJILHO JIOIYCTHMOTO YPOBHS, IEPETPY3KY BBIXOJIHOTO KaHalla TeHeparopa. [[Be TpeTbux 4yactu
MOJIsI UHAMKATOPA OTBEAEHBI JJIsl YPOBHS BBIXOJHOTO CHUTHAIA, HE MPEBBIIIAIOIIETO MAaKCUMAIbHO
JIOTTYCTUMBIA YpOBEHB. UeM BBIIIE YPOBEHb, TEM OOJIBINE 3aMOMHACTCS MHAUKATOp. [Ipu mpeBsiie-
HUW MAaKCHUMAaJIbHO JOMYCTUMOI'O YPOBHS, MHJMKATOP 3aMOJHSAETCA MOJHOCThIO KPACHBIM I[BETOM.
[IpaBbIit Kpait ”HAUKATOPA OCTAHETCS] KPACHBIM JI0 TEX TOp, MTOKa Meperpy3ka mo BIXOHOMY KaHa-
7y reHeparopa He OyJeT CHsTa U MOJIb30BaTelh HE HaKMET Ha WHIUKATOp JEBOW KHOMKOW «MBI-
.

Knonka Bkiaoyuts , pacrojoKeHHas MoJ HaaAnucelo Bee cMrHanbl, mpenHa-
3HaueHa JJIs BKJIIOUEHUS TeHEepUpPOBaHUS CUTHaJiOB. ['mobOanbHas kHomka BKiro4uTh 3amyckaer
reHepaTop CUTHaJOB C TAaKUMH IapaMeTpaMH curaja (CUrHaja CI0XXKHOHM (opMbl) Kakue ObuIH
YCTaHOBJIEHBI BO BKJIAJKaX THUIIOB CUTHAJIOB M B KOTOPBIA ObLTM HakaTbl KHONKU /loGaBUTH cur-
HaJl.

Jlist BBIXOJA U3 MPOrpaMMbl HEOOXOAMMO HaaTh KHOINKY [, pacrooKeHHYI0 B IPaBOM
BepxHeM yrily okHa. [locie BbIXonia M3 MpOrpaMMbl OyIyT COXpaHEHbI MOCIEeIHUE HACTPOMKHU, U
IIpU CIEAYIOUIEM 3allycKe BCe MapaMeTpbl OyyT TaKMMHU K€, KaK U JI0 TIOCIEIHEro BbIX0a U3 Mpo-
TPaMMBI.

20.2.1.1  Cunycouoanvustit cucnan

JIns reHepupoBaHUsl CUHYCOMAAIBHOTO CUTHAJIA C 3aJlaHHOM 4aCTOTOM, YPOBHEM M CMeELIe-
HUEM TOCTOSIHHOM COCTaBJISIONIEH HEOOX0IMMO B mporpamMMe I'eHepaTop CHMTHAJIOB TIEpPEUTH Ha
BKJIJIKy - CuHyc unu Bkiaaky - Cunyc2. Jljis 5TOro HaXkath JIEBOM KJIABUIIEH «MBIIINW) HA BKJIA/-
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Ky ¢ Ha3BaHueM - Cunyc wiu - CHHYc2, 1mocje 4ero B OKHE IporpaMmbl ['eHepaTop CHUTHaIOB
0TOOpa3sITCs AJEMEHTHI 33/1aHUS [TapaMETPOB CUHYCOUJAIIBHOTO CUTHAJA.

AMIUIMTYa CHHYCOUJAILHOTO CUTHAJIA PACCUUTHIBAETCS 10 (1)0pMyJIe:
A(t)= A, -sin (a)t +g00),

) 2V
rae: Ab = Ims \/E — HavaJIbHas1 aMIIJIMTyJla CUTHaJa,

®=2xf — dasa curnana, t-— Tekyiiee BpeMs, ¢p— HadajbHasA (aza cUrHaja.

[Tosie BBOJIa M YCTaHOBKH, PACIOIOKEHHOE 1Moja Haamuchio Yacrora, ', mpenHasHaueHo
JUTSL BBOJIA YaCTOTHI TEHEPUPYEMOT0 CHHYCOMIaIbHOr0 curHaiia. Yacrora 3agaercs B repuax (I'm).

[Tosie BBOZa M YCTaHOBKH, PAaCIOJIOKEHHOE TIOJ] HAJMKCHI0 YPOBeHb, B, mpenana3zHaueHo
JUIs 3amaHus cpenHekBaaparnyHoro 3HadeHus (CK3) ypoBHS, ¢ KOTOpBIM OYAET TeHEPHUPOBATHCS
CUTHaJI. YPOBEHb 3a/1aeTcs B BosibTax (B).

ITone BBOAa, pacmonoxeHHoe noa Haanucbio CMelenue, B, npennasHadeHo 11 3a1aHus
CMEIICHHUS TIOCTOSIHHOW COCTABJISIFOIICH, ¢ KOTOPOM OyAeT TeHepupoBaThcs curHayl. CMeneHne 3a-
naetcs B BojibTax (B).

[Tocne ycTaHOBKH HEOOXOAMMBIX MTApaMETPOB CHHYCOUIALHOTO CUTHAJIA M Hadajla reHepu-
poBaHHs (HaYao reHEePUPOBAHMS MIPOUCXOIUT IOCIIE MMOCIIEI0BATEILHOr0 HaXxaTus KHomok Jlo6a-
BUTb CUTHAT M BKJIIOYMTH BCe CUTHAIIBI) OKHO MPOTPaAMMBI IPUMET BHUJI KaK MOKA3aHO Ha PUCYHKE
20.3. Ha pucynke 20.4 moka3aHa OCIUJIOTpaMMa CUHYCOUJAIbHOTO CUTHAA.
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Pucynox 20.4

Pucynok 20.3

20.2.1.2  Paououmnynsc

J171s reHepUpOBaHUS PAIUOUMITYJILCHOTO CUTHAJIA (IPEPBIBUCTHIE KONEOAHUs) C 3alaHHBIMH
napameTpamMu HeoOxoaumo B riporpamme ['eHepaTop curHanoB nepeiiTu Ha BiIaaky -P/umm. s
3TOT0 HaXXaTh JIEBOM KJABUIIEH «MBIIIN» HA BKIAJKY C Ha3BaHWEM -P/mmm, mociie 4ero B OKHE
nporpamMmbl ['eHepaToOp CMTHAJIOB OTOOPA3SATCS JIEMEHTHI 3a/IaHHs TTapaMETPOB PATHOUMITYITHC-
HOT'O CUTHAJIA.

[Tone BBOa, pacToIOKEHHOE MO HAAMUChI0 YacToTa 3anmoJ, mpeTHa3HadeHO /IS 3aJaHus
YaCTOTHI 3aMOTHEHUS (HECYIIE 4acTOThI), ¢ KOTOPOH OyAyT T€HepUpOBATHCS PATUOUMITYIIbCHI. Ya-
CTOTa 3amoJIHeHHS 3a7aeTcs B repiuax (I'm).

[lone BBOAA, pacmoiOKE€HHOE MOJA HAAMUCHI0O AMILIMTYAA, MPEAHA3HAYEHO JJIs 3aJaHus
aMIUTUTY/IbI (MTMKOBOTO 3HAUEHHUS) CUTHalA, ¢ KOTOPOW OyIyT T€HEpHUpOBATHCS PaTHMOUMITYIIHCHI.
Ammntyza 3agaercs B BojibTax (B).

[Tone BBOAA, pacronokeHHOEe Mo HaAMuCchio HacToTa cien, nmpeaHa3HaueHo i 3aaHus
YacTOTHl CIEAOBAaHUS (YaCTOTHI MOAYJIHPOBAHUS), C KOTOpOH OyayT T€HEPUPOBATHCS PaTHOUM-
nynbebl. YacToTa ciiemoBanus 3aaaetcs B repuax (I'm).
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[Tosie BBOJA, PaCMIONOKEHHOE MO HAMMUCKHIO JUIMTEIbHOCTD, TIPEeTHA3HAYCHO IJIs 3aJaHUS
JUTMTEILHOCTH (IIUPHHBI), ¢ KOTOPOW OYIET NeHepHUpOBaThCs CUTHANI. JIIMTENBHOCTh 3a7aeTCs B
ceKkyHax (c).

d1a)0K, pacioIOKEHHBIH clieBa OT Haamucu LIMKJI, CIIyXUT 711 OJTHOKPATHOTO JTMOO IHK-
JUYECKOTO MOBTOPEHUS PAAHOUMITYIIECA. Y CTAHOBICHHBINA (PIIAYKOK — IIUKJIMYECKOE BOCIIPOHU3BE]IC-
HUE, CHATBIN — OJTMHOYHBIA PAJHOUMITYJIbC.

[Tocre ycTaHOBKM HEOOXOIMMBIX MapaMETPOB PaJHOUMITYJIbCa W Havajla TCHEPUPOBAHUS
(Ha4a0 reHepUPOBAHHUS MPOUCXOAUT MOCIIC MOCIE0BATEIILHOTO HaKaTHsI KHOMOK J[06aBUTH cur-
HaT 1 BKIIIOYMTB BCe CUTHAIIBI) OKHO MTPOTpaMMBbI IIPUMET BHJ Kak Moka3aHo Ha pucyHnke 20.5. Ha
pucynke 20.6 mokazaHa OCIMIIZIOrPaMMa PaInOMMITYJIbCA.
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20.2.1.3 Hiym

Jlis reHepupOBaHUs LIYMOBOI'O CUTHala (CiydaiiHble KojeOaHMs) ¢ 3aJaHHBIMM IapaMeT-
pamu HeoOxonumo B nporpamme I'enepatop curnajoB nepeiitu Ha Bkinaaky - Ilym. Jlns storo
HaXaTh JIEBOU KJIABUIIEH «MBIIIW» HAa BKJIAAKYy ¢ HazBaHueM - Lllym, mociie 4ero B OKHe mporpam-
Mbl ['eHepaTop cMrHAI0B 0TOOPA3ATCS 3JIEMEHTHI 3aJJaHUs TapaMEeTPOB IIIyMOBOI'O CUTHAJIA.

IIporpamma I'eHepaTop CHrHAJI0B MOXKET I€HEPUPOBATH CIEAYIOIIUE LIIYMOBBIE CUTHAIBI:

+* OCIIbIi;

* JI0JIOCOBOM;

* pPO30BBIN;

* JIETEPMUHUPOBAHHBIN LIyM.

20.2.1.3.1 Benwvuii wiym

benbril mym - cTanmoHapHbIN 1IyM, CHEKTPAJIbHbBIE COCTABIISIIOUIME KOTOPOrO PaBHOMEPHO
pacrnpeeneHsl o BceMy Tuana3oHy 3aJeiiCTBOBAHHBIX YacTOT.
benwrii mryMm paccunThiBaeTcs o hopmye:

12
A=A (z rand() — 6) , rae: A = 2Vrr%E — HayaJibHas aMIUIATY/la CUTHAJIA,
1

rand() — yHkMs BeIYHCIIEHUS CitydaitHoro uncina, npudeM 0<rand()<1.

Jlnis BeIOOpa Genoro myma U yCTaHOBKH MapaMeTpoB JIs T€HEPUPOBAHHS CUTHANIA He00X0-
nuMo BO BKJIaake - Llym HaxkaTh mpaBOil KJIaBHUIIEH «MBITITH 1O TOJI0 BRIOOpA THUIIA ITyMa, pac-
MOJIOKEHHOMY TI0J1 HaAnuchio Tum 1myma, u B packphIBIIEMCS CIIMCKE BHIOpaTh beJiblii.

[Tone BBO/A M YCTAaHOBKH, PACIOJIOKEHHOE IOJI HAJIMKHCHIO YpPOBeHb, B, npenHazHaueHo
Ut 3a7aHus cpeqHekBaaparuyHoro 3HadeHust (CK3) ypoBHS, ¢ KOTOpPBIM OyIyT T€HEPHUPOBATHCS
Oenblif myM. YpoBeHb 3aaeTcs B BoabTax (B).
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[Tosie BBOJA M yCTAaHOBKH, PACIOJIOKEHHOE MO HAAMUChI0 YacToTa HaY, MpeIHA3HAUYCHO
JUTS 33]JaHKS] HA4aIbHOKM YaCcTOTHI YACTOTHOTO JTMAa30Ha, B KOTOPOM OyZIeT TeHepUPOBATHCS OCIbIi
mym. Hauanbsnas yactora 3amaercs B repuax (I'm).

[Tone BBOJA M YCTaHOBKH, PACHOJIOXKEHHOE MO/ HAAMKUChI0 YacToTa KOH, MpeaHa3HAuYCHO
JUTSE 33]JaHKS] KOHEYHOH 9acTOTHI YaCTOTHOTO JUara3oHa, B KOTOPOM Oy/IeT reHepUpOBaThCs OEIbIid
mrym. Koneunast wacrtora 3amaercs B repuax (I'm).

[Tocrme ycTaHOBKM HEOOXOJUMBIX IMapaMeTpoB OENOro IIyMa M Hadajda TeHEePUPOBAHUS
(Hauaso0 reHepUPOBAHMS MPOUCXOIAMT MOCIIE MOCIEA0BATEIBHOTO HaXKaTHsI KHOMOK Jl06aBUTH cur-
HaT 1 BKIIIOYMTB BCe CUTHAIIBI) OKHO MTPOTpaMMBbI IIPUMET BHJ| Kak Moka3aHo Ha pucyHke 20.7. Ha
pucynkax 20.8 u 20.9 nokazaHbl y3KOMOJOCHBINA U 1/3-0KTaBHBIN CIIEKTPBI OEJIOTO MIyMa.

& 'ene paTop cHrHAIOB

Buifiop curHanos
 Cwwz | aM | oM Mwra | B
-Cunye | -Phumn + Wym | -MwedM | -forYM | -Mmn | - Pain |

MapaMeTpe! WYMOBOro CHrHana

Iyposenb,B |Llacrnoma Hav |‘-Iacn)orna KOR | Tun wyms

| 0.5000 [000010.00 |010000.00 | Bensi

o
CHIEO. @
| Homep xanana ] Cuznan Innduxamop VPROENRA |Bce CUZHINbL!

T o Sl e |

Pucynox 20.7

Yactota 11200y YacTota 315.007Y
YROBEHE(CKS) T5.820E(0.001mE) YROEEHE(CHKS) 88.9506(0.001MB)
ok ok

100
100

1]

40
a00 1000 1500 318 8 20 a0 125 315 2800 2k Sk Ty

Pucynok 20.8 Pucynox 20.9

20.2.1.3.2 IIonocoeoii uiym

[TonocoBoit ryM - IIyMOBO#M CUTHAJI C OTPAHUYEHHBIM YaCTOTHBIM HHTEPBAJIOM.

Jlns BeIOOpa MOJOCOBOTO IIyMa M YCTAHOBKHU IMapaMeTpPOB JUIsl TEHEPUPOBAHHUS CHTHaIa
HeoOxoaumo Bo BKIaake - IIlyM HakaTh MpaBoi KIIABHINEH «MBIIIN TI0 OO BRIOOpA THIIA IITyMa,
pacooKeHHOMY O] HaAMKUChI0 THI 1IymMa, U B pacKpbIBIIeMcs criucke BeIOpath [10,10c0BOI.

[Tone BBOA M YCTAaHOBKH, PACHOJIOAKEHHOE IOJI HAJIMKUChIO YpPOBeHb, B, npenHazHaueHo
JUTst 3afaHus cpeqHekBaaparuyHoro 3HadeHust (CK3) ypoBHS, ¢ KOTOpPBIM OyIyT T€HEPHUPOBATHCS
M0JIOCOBOH 1IyM. YpOBEHb 3a/1aeTcs B BoibTax (B).

[Tone BBOJA M yCTaHOBKHM, PACIONOKEHHOE MOJA HaAnuchio Yacrora Ha4, nmpeHa3HAYEHO
JUTSL 3aJTaHWsI HAa4aJIbHOW YacTOTHI YaCTOTHOTO JMarna3oHa, B KOTOPOM OYJET TeHEPUPOBATHCS TOJI0-
coBoii mym. HauanbHast yacroTa 3agaercs B repuax (I'm).

[Tone BBOJa M yCTAaHOBKHM, PACIIONIOKEHHOE MO/ HAAMUCHI0 YacToTa KOH, IIPeTHA3HAYCHO
JUTSI 3aJTaHUSI KOHEYHOM YacTOTHl YaCTOTHOTO JIMAana3oHa, B KOTOPOM OYIEeT TeHepUpPOBATHLCS MOJO0-
coBoii mym. Koneunas gacrora 3amaercs B reprax (I'm).
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[Tocne ycTaHOBKM HEOOXOIMUMBIX MAapaMETPOB MOJIOCOBOTO IIyMa M Hadaia T€HEepUPOBAHUS
(Hauaso0 reHepUPOBAHHS MMPOUCXOMT MOCIIE MOCIEI0BATEIBHOTO HaXaTHsI KHOMOK JI06aBHUTH cur-
HaJl 1 BKJIIOYUTH BCe CUTHABI) OKHO MPOTPaMMBbl IPUMET BHJ Kak moka3ano Ha pucynke 20.10.
Ha pucynke 20.11 nmoka3zaH y3KOIOJIOCHBIN CIIEKTP MOJIOCOBOTO IIIyMa.

&8 ['ene patop curHanoe
acToTa ATy YROEEHE BOAE(T00T 1

Buifiop curHanos nE
- Cuhyc2 | -AM | -YM - Muna - Bxoa
- Cunyc - PAvmn + Wym - Nun4M - NorYm - Mmn - Paiin |

MapaMeTpel WYMOBOrO CHrHana

]yposena,s Iqacrnorna Haw I'-—Iac:norna KOH I Tun wyms

| 0.1000 | 000010.00 | 002000.00 | Monocosoit
IHoMep l

C
T § et ———————— 100
- Yoparb I | I BrnioyeHo

Pucynok 20.11

I” Op YPOEHA [Bce cuzrRans!

Pucynox 20.10

20.2.1.3.3 Po3oesviit utym

Po30BBIl IIyM - NTyMOBOW CHUTHAJ, CIIEKTPAJIBHBIA YPOBEHb KOTOPOI'O CHUXKAETCS C yBEIIH-
YEHHUEM YacTOThI CO cragoM 3 1b Ha OKTaBy.

Jly1a BBIOOpa po30BOro IIyMa U YCTaHOBKU IapaMeTpOB JJIsi T€HEPUPOBAHUS CUTHAJIa HEOO-
xoaumo Bo BKiajke - Illym HaxkaTh mpaBoil KiaBHUILEH «MBIMIKM» MO MOJ BBIOOpA THUIA IIyMa,
pacnosokeHHOMY o] Haanuchio Tum nryma, u B packpbiBIIeMcs CIUCKE BbIOpaTh P0o30Bblii.

Ilone BBOAA M YCTaHOBKH, pPacloJIOKEHHOE IO/ HAJAIUChI0 YpPoOBeHb, B, npeaHa3sHaueHo
JUIs 3aaHus cpeanekBaapatuanoro 3HadeHus (CK3) ypoBHs, ¢ KOTOPBIM OyIyT T€HEPHPOBATHCS
PO30BBIH IIyM. YPOBEHb 3a/1aeTcs B BoibTax (B).

[Tosie BBOJ@ M yCTAHOBKHM, PaclojOXKEHHOE MMoJ Haanuchio Yacrora Hay, npeaHa3HAuEHO
JUIS 3aJIaHUs] HA4YaJIbHOM 4acTOTHI YaCTOTHOTO JIMANa3oHa, B KOTOPOM OyZeT reHepupoBaThcs po3o-
BbI ryM. HauanbHas yactora 3amaercs B reprax (I'm).

Ilosie BBOJ@a M yCTAHOBKH, PAcIONOKEHHOE MO HaANUChI0 YacToTra KOH, IpEIHAa3HAYEHO
JUISL 3a/1aHMs KOHEYHOM 4acTOThl YaCTOTHOTO Juamna3oHa, B KOTOPOM OyJeT reHepupoBaThCsl po30-
BbIi 1rym. KoHeuHnas yactoTa 3anaercs B repuax (I'm).

[Tocne ycTaHOBKM HEOOXOAMMBIX MapaMeTPOB PO30BOTO IIyMa M Hadaja I'€HEepUpOBaHUS
(Ha4yaso reHepupoBaHMs MPOUCXOIUT MOCIIE MOCIeI0BATEIbHOI0 HaXKaTUsl KHOMOK J[06aBUTH cur-
HaJl 1 BKJIKOYHTH BCe CUTHAJIBI) OKHO TPOTPaMMBI IIPHMET BUJI KaK Moka3aHo Ha pucynke 20.12.

&8 ['ene patop cHrHanoe

Beifiop curHanos
g - Curyc2 | - &M Il - UM -Muna | - Broa
- CuHyc - PAumn + Wym | - NMundM - Nor4mM “Mmn | - Paiin |

MapaMeTpbl WYMOBOro CHrHana

IYposeHn,B l‘-lacrnoma Haw ]Liacrnc»ﬂa KOR ] Tun wyms

| 0.5000 | 000010.00 | 025000.00 | Fosossii

] Homep xanana l Cuznan l”nduxamop VPROERA IBce CUZHInL!

I T LI BrweHo

Pucynox 20.12
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Ha pucynkax 20.13 u 20.14 noka3aHbl y3KOIMOJOCHBIH U 1/3-0KTaBHBINA CIIEKTPBI PO30BOTO

myma.
YacTota 1096.0 Iy YacTora 800007y
ypoeeHb{CKI) 75 31 060,001 B} YpoeeHe(CHI) 91 86060 001 mE)
ful=3 ful=3
100 100
aa
a0
&0
40
soo 1000 1s00dnon gy 318 8 20 &0 125 315 800 2k Sk Ty
Pucynox 20.13 Pucynox 20.14
20.2.1.3.4 Jlemepmunupoganuulii uiym
JleTepMUHUPOBAHHBIHN IIyM - OBl IIyM OTpaHWYECHHBIA 33JJaHHBIM YaCTOTHBIM JTHAIa30-
HOM.

Jlnst BIOOpa NETEpMUHHPOBAHHOTO ITyMa M YCTaHOBKHM IapaMeTpoOB JIsi TEHEPHUPOBAHUS
curHaiga HeoOxonumo Bo Bkiaake - LIlym HaxkaTh mpaBod KIIaBHIIEH «MBIIIM» IO MOJIO BhIOOpa
TUIA IIyMa, PAcIIOJIOKEHHOMY TOJ HaaAmuchio THn mryma, U B pacKpbhIBIIEMCS! CITUCKE BHIOpATh
JleTepMUHUPOBAHHBIH.

[Tone BBOJAa M YCTaHOBKH, PacIOJIOKEHHOE IO/ HAAMUCHIO YpPoBeHb, B, nmpeaHasHaueHo
JUI 3aaHus cpeaHekBaapatuyHoro 3HaueHus (CK3) ypoBHs, ¢ KOTOpeIM OyayT FeHEpHUpOBAThCS
JEeTEPMUHUPOBAHHBIN 1IyM. YpoBeHb 3aaeTcs B BoabTax (B).

[Tone BBOA M YCTAHOBKHM, PACIIOJIOKEHHOE MOJ HAANUChI0 YacToTa Ha4, MpeaHa3HAuYCHO
JUTSL 3aJIaHUS] HAYQJIBHOW YacTOTHl YaCTOTHOTO JMAIa3oHa, B KOTOPOM OyNIeT TeHEepHpPOBATHCS Je-
TEpMUHUPOBaHHbIN 1ymM. HauansHas gacrora 3agaercs B repuax (I'm).

[Tone BBOJA M YCTaHOBKH, PACHOJIOXKEHHOE MO/ HAANMKUChI0 YacToTa KOH, MpeaHa3HAuYCHO
JUIS 3aJTaHUs] KOHEYHOM 4acTOThl YaCTOTHOT'O JiMana3oHa, B KOTOpOM OyJleT TeHepUpOBaThCs AeTep-
MUHHUpOBaHHBIN myM. Koneunas wacrora 3amaercs B reprax (I'm).

ITocne ycTaHOBKM HEOOXOAMMBIX MMapaMeTpoB JETEPMUHUPOBAHHOTO IIyMa M Hayaja reHe-
pUpOBaHMS (Ha4ajao reHepUPOBAHMS MPOUCXOINT TOCIIE MOCIIEI0BATEIBHOTO HAXKATHsI KHOTIOK J10-
0aBUTH cUTHAI U BKJIIOYHTH Bce CHUTHAJIBI) OKHO IPOrpaMMbl MPUMET BUJ KaK MOKa3aHO Ha pH-
cynke 20.15. Ha pucynkax 20.16 u 20.17 moka3zaHbl y3KOIIOJIOCHBIA U 1/3-OKTaBHBIN CHIEKTPHI Je-
TEPMUHUPOBAHHOTO IIyMa.

&8 [lene patop curHasios

Bei6op curHanos
- Curyc2 | -BM | -4 -Muna -Broa
- Cunyc - PAvmn + Wym - Nun4M - Nor4mM - Wmn - Paiin |

Hapamembl WYMOBOro CMrHana

l)fposem:,B !&-Iacv'noma Haw ILlacn?orna KOH ] Tun wyms

| 0.1000 | 000010.00 | 004000.00 | ferepm

[ Homep xanana I Cuznan I"Mdukatnop ypoens IBce cuzrans:
- | Yoparb | W Brrioveno
Pucynox 20.15
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Yactora 121200y Yactota 25000000,
YROBEHE(CKS) T3.880E(0.001mB) WROBEHE(CKE) 83.810B(0.001mB)
nE nE

100 100

a0

a0
Gl

40
500 1000 1500 000 1y 315 8 20 40 125 315 800 2k 5k T

Pucynox 20.16 Pucynox 20.17

20.2.1.4  YacmomHo-moOynupoeaHHuwlii CUCHAN C JUHEHUHOU pA3eepmKoil no uacmome
(Tun49M)

YacToTHO-MOIyIMPOBAHHBIN CUTHAJ C JIMHEHHOW pa3BepTKoil mo yacrore (JlunYM) npen-
CTaBJIsieT cOOOM CHHYCOUTy C PABHOMEPHO YBEIMYHUBAIOIIEHCS 110 BPEMEHH YaCTOTOM.

JIuarYUM paccuutbiBaetcs no dpopmyie:

2
At)= A, -sin a)t+%+¢0 ,

2V
roe: A =" 2 HavalbHas aMIUTUTyAa curHaiga, @ = 2zf — ¢asa curnana, t — te-

A
Kylllee Bpems, i = T CKOPOCTb U3MEHEHHS CUTHaJa, ¢ — HayanbHas (paza curaasia.

g renepupoBanus JIunUM, ¢ 3amanHpIMU IapaMmeTpamu, HeoOxonuMo B nporpamme I'e-
HepPaTop CHUIHAJIOB IepeiTu Ha BKIaAKy - JImHYM. [J{ns 3TOro Ha)xaTh J€BOM KJIABUILEH «MBIII
Ha BKJIQJKy ¢ Ha3BaHueM - JImnUM, nocie yero B okHe mporpammbl I'eHepaTop CMrHAJIOB OTOO-
passaTcs dJIEMEHTHI 3a1aHus napamerpoB JIunUM.

Ilone BBOJA M yCTaHOBKHM, PacCIIOJIOKEHHOE IO HaANUCh0 YacTrora Ha4, npeIHa3HA4eHO
JUISL 3aJaHusl HayallbHOM YacTOTHl YaCTOTHOTO JHAama3oHa, B KOTOPOM OyAeT TeHepHpOBaThCS
JlunYM. HauanpHas yactora 3amaercs B reprax (I'm).

[Tone BBOJA M YCTAHOBKM, PacIOJIOKEHHOE O HAANMKUCHI0 YacToTa KOH, NpeIHa3HAUYECHO
JUISL 33/1aHHs KOHEYHOW YacTOThl YAacTOTHOI'O Juamna3oHa, B KOTOpPOM OyleT T'eHepUpoBaThCsS
JIuaYUM. Koneunas uactora 3agaetcs B repuax (I'mm).

ITone BBOAA M yCTAaHOBKH, PACHOJIOKEHHOE MOJ{ HAAINCHIO YPOBEeHb, IIPEIHAZHAYECHO IS
3amanus cpenHekBagparuyHoro 3HaueHus (CK3) ypoBHs, ¢ KOTOpbIM OyIyT TeHepHUpOBaTHCA
JlunYM. Yporens 3anaercs B BosibTax (B).

[Tone BBOJA M YCTAHOBKH, PacIlOJIOKEHHOE O HAANKUCBHIO0 JIMT, IpeaHa3HaueHo Ul 3a-
JaHUs JUIMTEIbHOCTH 1IMKIJIA, C KOTOPhIM OyneT reHepupoBarbest JIuHUM. JlnuTenbHOCTh 3aaaeTcs
B CEKyHJIax (C).

[Tone BBOJIa M yCTaHOBKH, PaCHOJIOKEHHOE IO/ HaANUChI0 CKOPOCTh, MPEIHA3HAUYECHO IS
3aJjaHusl CKOPOCTH M3MEHEHHsI YacTOThl OTHOCUTENBHO repia B cekyHny (I'm/c), ¢ kotopoit Oyzaer
reHepupoBarbes JInaUM.

®dnaxoK, pacroNI0KEHHBIN cneBa oT Haanucu LMK, CyXuT A OTHOKPATHOTO MO0 MHO-
TOKPaTHOTO MOBTOPEHUS LIUKJIA. Y CTAHOBJIEHHBIN ()JIaKOK — HUKINYECKOE BOCIIPOU3BEACHHE, CHSI-
TBIA — OHOKpaTHOE. DIaKOK MOXKET YCTAHABIMBATHCSA KAK /10 Hadajla TEHEPUPOBAHUsS, TaK U BO
BpeMs.

[Tocne ycraHoBku HeoOxoauMbIX mapameTpoB JInHUM u Havana reHepupoBaHus (HaYaio
TEHEPUPOBAHUS MPOUCXOAUT MOCIE IOCIEN0BATEIbHOTO HaxaTus KHONok Jlo6aBUTH curHan u
BKJIH0OYUTH BCe CUTHAIIBI) OKHO MPOTPaMMBbI TIPUMET BUJ Kak Moka3aHo Ha pucyHke 20.18.
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{ EHE PaTo P CHIHATOR EE@

- CuHyc2 - M -4 - Muna - Brog
- CHyc - PAuran - Wyra + MuHHM - Nor4kd - Hran - Palin

MNapaMeTpkl MHHEAHOR YSCTOTHOH MO LY ALK

| YHacmoms Bay | HEcmoms KON | Vpoaenn| Ao | CRopoctis
/000010.00 |002000.00 |1.0000 |0100.0 |0019.7
O 19 O B wacn

| Honep xanana |Mudueudyanbnuﬁ |MH6ukamop YoaOSHs | FrobanerLil

- BKrioYeHo I BKioYeHo

Pucynox 20.18

Ha pucynkax 20.19 u 20.20 moxa3aHbl Y3KONOJOCHBIA M 1/3-OKTaBHBIM CHEKTPHI C HX
HaKOIUIEHHBIMU MAaKCUMaJIbHBIMU 3HAYCHUSMH B YCTAHOBJICHHOM JAnana3oHe 4acToT JlunYM.

Yactota 1516.0 ML YacTora 1600.007Y,
YROoEEHBICKS) 110.7506(0.001MB) YROBEHE(CHKS) 120.5806(0.001mME)
Make 110.806(0.001mMB) Make 120.5806(0.001MB)

il = il =)
120

100
100

40
500 1000 1500 2000 80 150 315 630 1.25k 25k Sk 10k Iy

Pucynok 20.19 Pucynok 20.20

IIpnmeyanus:

1. JlnuTenbHOCTh IIMKJIa TEHEPUPOBAHUS CUTHAJIA U CKOPOCTh U3MEHEHUS YaCTOTHI SABJISIOT-
Csl B3aMMO3aBUCUMBIMM BEJIMYMHAMHU, a UX 3HAUEHHUS 3aBUCAT U OT YCTAHOBJIEHHOI'O YaCTOTHOIO
Jrarna3oHa (Ha4aJbHOM M KOHEUHOU yacToThl). [Ipu ycranoBke Kypcopa B nosne it mose 3arem-
HSETCA B I[BET OKHA MPOTPaMMBbl, a 3HAYCHHUE JUIUTEIBHOCTH CTAHOBUTCS (PMKCUPOBAHHBIM (3a/1a10-
muM). [Ipu n3MeHeHny B HEM 3Hau€HUs, aBTOMaTHUECKH U3MEHSETCSl 3HaU€HUEe CKOPOCTH U3MEHe-
HUs 4acToThl B nojie CkopocTh. Ilpn n3MeHeHnn HaualbHOM WM/MIM KOHEYHOM 4acTOTHI 3Hau€HHE
JUINTETIbHOCTU CUTHAJa OCTA€TCS HEM3MEHHBIM (T.K. OHO 3a()MKCUPOBAHO), B TO BpeMs KaK 3Haue-
HUE B I10JIE CKOPOCTH MU3MEHEHMSI YaCTOThl U3MEHSAETCA. AHAJIOIMYHO NMPOUCXOIUT MPU YCTAaHOBKE
Kypcopa B rosie CKopocTh (€ro 3HaueHHe CTAHOBUTCS (PUKCHUPOBAHHBIM).

2. Ilpu ycTaHOBKe 3Hau€HHs HA4YaJbHOM YacTOTHI MEHBIIIE YeM KOHEYHas, OyJeT Mpoucxo-
nuTh renepupoBanne JInHUM oT MeHbIel 4acToTel K Oonbiiei. Hanpumep, npu HavaapHOUM ya-
crote 50 I'n u koneunoit 100 'y, renepupoBanue JIunUM Oyzner nporcxoauts oT yactoThl 50 I'x k
gactore 100 I'm.

3. Ilpu ycTaHOBKe 3HAUYEHUS HAYaJIbHOW YaCTOTHI OOJIbIIE YeM KOHEYHas, OyJIeT MpPOoUucxo-
nuTh renepupoBanne JInHUM ot Gosbiiel 4acToThl K MeHbIIeH. Hampumep, npu HavampHOU 4a-
crote 100 I't u koneuno#t 50 I'u, renepupoBanue JIunUM Oynet npoucxoauts ot yactoTsl 100 '
K gactote 50 I'm.
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20.2.15 Yacmomno-mooynupoeanHwlii CUZHAN C 102APUPMUYECKOI PA36ePMKOIl O Yacmo-
me (JTo24M)

YacToTHO-MOYIMPOBAHHBIN CUTHAN C JOrapu(pMHUECKON pa3BepTKoii o yactore (JlorYM)
IpeCTaBisieT COOOH CUHYCOUAY C JOrapu(pMHUUECKH YBEIUUYMBAIOILEHCS 110 BPEMEHH 4aCTOTOM.

JlorYM paccuuteiBaeTcst o hopmye:

w-T f i
A=A -sinl——-|-5| +¢, |,

In| —« 0

0
. — 2Vrms
raec: Ab = \/E — Ha4daJibHasA aMIlINTy/la CUT'HaJIa,

w =27 — daza curnana, (po — HavanbHas (a3a CUTHaNIA, T — BpeMs H3MEHEHHS YaCTOTHI,

t — Texyiee Bpemsi, fo — HawanbHas yactora curHasna,  fk— KOHEYHAs 4acTOTa CHTHAJA.

g renepupoBanus JlordUM, c¢ 3amaHHBIMU IapameTpamu, HeoOXoauMo B nporpamme I'e-
HepaTop CUrHaja nepertu Ha Bkiaaky - JIorUM. Jljist 3Toro Ha)xaTh JIEBOM KIaBUIIEH «MBILIN
Ha BKJIQJIKy ¢ Ha3BaHueM - JlIor'UM, nociie yero B okHe nporpamMmMsl I'eHepaTop curuajioB oto0Opa-
34TCSI BJIEMEHTHI 3aJ1aHus mapameTpoB JIorUM.

[Tone BBOJA U yCTAaHOBKH, PACIIOJIOKEHHOE MOJ HAANKUCh0 HYacrora Hay, npeaHa3HAYeHO
JUISL 3aJaHusl HadallbHOM YacTOTHl YAaCTOTHOTO JMarna3oHa, B KOTOPOM OYAET T'€HEepHUpOBAThHCS
JlorYUM. HauanwHnas yactora 3amaercs B repuax (I'm).

[lone BBOJA M yCTaHOBKHM, PacCIONIOKEHHOE MOJ HAANKChI0 YacToTra KOH, IpEeIHA3HAYEHO
JUIS 3aJlaHdsl KOHEYHOW 4YacTOThl YaCTOTHOTO JIMara3oHa, B KOTOPOM OyAeT TeHEePUpPOBATHCS
JlorUM. Koneunast yacroTa 3agaercs B repuax (I'm).

[Tone BBOAA M YCTAaHOBKH, PACIOJIOKEHHOE MOJ HAANUCHIO YPOBEeHb, MPEIHA3HAUYCHO IS
3amanus cpenHekBagparuyHoro 3HaueHus (CK3) ypoBHA, ¢ KOTOpbIM OYyAyT TE€HEpPHPOBATHCS
JlorYM. Yposens 3aaercs B BosibTax (B).

[Tone BBOJA M YCTAHOBKH, PaCIlOJIOKEHHOE O HAANKUCBHIO0 JIMT, IpeaHa3HaueHo Ui 3a-
JAaHUS UTUTEIHHOCTHU 1UKIIA, ¢ KOTOPBIM OyneT renepupoBarbes JIorUM. JlmutensHOCTh 3a/1aeTcs B
ceKyHaax (c).

[Tone BBO/Ia M YCTAaHOBKH, PacoOIOKEHHOE TT0/1 HAANMUCHI0 CKOPOCTh, TPeIHA3HAYCHO JIJIs
3a/laHusl CKOPOCTH M3MEHEHHsI YaCTOThl OTHOCUTENBHO OKTaB B MUHYTY (OKT/MHH), C KOTOpPOil Oy-
net reaepupoBartbest JlorUM.

& ['ene patop cHrHaioB @\_E‘@

Beifiop curHanos
- CuHyc2 -AM -YM - Muna -Broa
- CuHyc - PAumn - Wym - MuHHM + florym - Wmn - Paiin

MapaMeTpbl NoraprpMUHEcKor YacTOTHOR MOAYARUHMH

l Hacmoma nav |‘-!acn1orrm KOH ( Ypoeens LE.Lnum ICxopocmb
| 000000.01 | 002000.00 | 1.0000 | 0023.0 | 045.86

l Homep ranana ] Cuznan lnndu)(am'op VROERA IBce CUZHINL!

Pucynox 20.21

CDJ'Ia)KOK, paCHOHO)I(CHHBIﬁ CJICBA OT HAAIMMCHU I_II/IKJ'I, CIIYKUT IUIL OOAHOKPATHOT'O 1100 MHO-
TOKpPATHOI'0 IMOBTOPCHUA LUKIIA. YcranoBiIeHHBIN (i)J'Ia)KOK — OUKJIMYCCKOC BOCIIPOU3BCACHUC, CHA-
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IIporpamma TEHEPATOP CUTHAJIOB ZETLab

TBIA — OJHOKpaTHOE. DIAKOK MOXKET YCTaHABJIMBATHCS KaK JI0 Hayalla TeHEPUPOBAHUS, TaK U BO
BpeMs.

[Tocne ycraHOBKM HeoOXOoAMMBIX mapameTpoB JlorUM u Hauana reHepupoBaHUS (HAYAIO
TeHEPUPOBAHUS MPOUCXOAUT IOCIE IOCIENI0BATEIbHOIO HaXaTusi KHONOK Jl00aBUTH CUrHal U
BKJIIOYHTH BCE CHTHAJIBI) OKHO MPOTPaMMBbl IPUMET BUJ Kak MOKazaHo Ha pucynke 20.21

Ha pucynkax 20.22 u 20.23 moka3aHbl y3KONOJIOCHBIM M 1/3-OKTaBHBIA CHEKTPHI C HX
HAKOIIJICHHBIMA MaKCUMAaJIbHBIMU 3HAUYCHUSIMU B YCTAHOBJICHHOM JHana3oHe yactot JlorUM.

YacToTa 16596.0 My YacToTa 1600.00MY,
YAOEEHE(CKS) 107 49060001 mB) YpoeeHe(CHI) 11994 06(0.001 mE)
Make 107.58E{0.001 mB) Make 119.9406(0.001mB)

o o
100 100
a0 a0
0 a1}

500 1ooo1s00 2000 [y B0 160 315 B30 1.25k 25k Sk 10k My

Pucynox 20.22 Pucynox 20.23

IIpumeyanus:

1. JlnuTenbHOCTh IUKJIAa TEHEPUPOBAHUS CUTHAJIA U CKOPOCTh U3MEHEHUSI YaCTOTHI SBISIOT-
Csl B3aMMO3aBUCUMBIMM BEIMYMHAMHU, a UX 3HAUEHUS 3aBUCAT U OT YCTAHOBJIIEHHOI'O YaCTOTHOIO
Jraras3oHna (HauajabHOM M KOHEeUHOU yacToThl). [Ipu ycraHoBke kypcopa B moisie Juiut. mose 3aTemM-
HSETCA B I[BET OKHA NPOTPaMMBbl, a 3HAYCHHUE JUIUTEIBHOCTH CTAHOBUTCS (PMKCUPOBAHHBIM (3a/1a10-
muM). [Ipu n3mMeHeHny B HEM 3HAuU€HUs, aBTOMAaTUYECKHU U3MEHSETCS] 3HAUeHUE CKOPOCTH U3MEHeE-
HUs yacToThl B nojie CkopocTth. [Ipy M3MeHeHnn HayaabHON M/MIM KOHEYHOW YacTOThl 3HAUYEHUE
JUINTETIbHOCTU CUTHAJa OCTAE€TCS HEM3MEHHBIM (T.K. OHO 3a()MKCUPOBAHO), B TO BpeMs KaK 3Haue-
HUE B I10JIE CKOPOCTH M3MEHEHMS YaCTOThl U3MEHSETCA. AHAJIIOTUYHO ITPOUCXOJUT IPU YCTAHOBKE
Kypcopa B 1osie CKOpocThb (ero 3HaueHHEe CTAHOBUTCS (PUKCHPOBAHHBIM).

2. Ilpu ycTaHOBKe 3Hau€HHs HA4aJbHOM YacTOTHI MEHBIIIE YeM KOHEYHas, OyJeT Mpoucxo-
nuTh reHepupoBanue JIorUM ot MeHbIel yacToThl K O0bIeit. Hampumep, mpu HavabHON 4acTo-
te 50 I'm u xoneunoit 100 I'u, renepupoBanue JlorUM Oyner npoucxoauts oT yactoTsl 50 'l k
yactote 100 I'm.

3. Ilpu ycTaHOBKe 3HAUYEHUS HaYaJIbHOW 4acTOTHI OOJbIIE YeM KOHEYHas, OyJIeT MpPOoucxo-
nuTh reHepupoBanue JJorUM ot Gosbiiel 4acToThl K MeHbIIEH. Hanpumep, npu HavaibHOM 4acTo-
te 100 I'n u xoneunoit 50 I'n, renepuposanue JlorYM Oynet mpoucxoauts oT yactoTsl 100 I'n k
yactote 50 I'm.

20.2.1.6  Hmnynvcuslil cucnan

My nbCHBIN CUTHAJ MPECTaBIsieT cO00N CUrHal ¢ KPaTKOBPEMEHHBIM H3MEHEHUEM YCTa-
HOBUBILIETOCSI COCTOSIHMS, XapaKTEPU3YIOLIUNCA MaJIlbIM MHTEPBAJIOM BPEMEHM II0 CPaBHEHHUIO C
BPEMEHHBIMHU XapaKTEPUCTUKAMH YCTAaHOBUBILErOCs MPOLECCA.

Nmmynbe BeIUucsieTcs mno Gopmyre:
A 1, ecru wt<2x-S
B 0, eciu wt>2x-S'

rne:  o=2af —¢aszacurnana, t—Texymee Bpemsa, S— K03((UIMEHT 3aNIOTHEHHS.
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ZETLab IIporpamma TEHEPATOP CUTHAJIOB

Jlist reHepupOBaHKs UMITYJIbCHOT'O CUTHAja C 33JJaHHOM 4aCcTOTOM, aMIUIMTY0M, CMEILECHHU-
€M MOCTOSIHHOM COCTaBJISIONIEH U CKBaKHOCTHhIO HEOOX0MMO B Iporpamme I'eHepaTop cursaJio
nepenT Ha BKIAAKy - UM [l 3TOro Ha)aTh JIEBOM KJIABUILECH «MBIIIN) HA BKIIAJIKy C HA3BaHHU-
em - UM, nocne yero B okHe nporpamMmbl I'eHepaTop cUrHaio0B 0TOOPa3ATCs 3JIEMEHTHI 3a/1aHus
[1apaMeTPOB UMITYJIbCHOTO CUTHAaJA.

[lone BBOJa M yCTaHOBKH, pacnoJioKEHHOE Moj Haanucbio Yacrora, I'n, npenHasHaueHO
JUIsl BBOJIA YaCTOTHI TEHEPUPYEMOI'0 CUHYCOMIalIbHOr0 curHana. Yacrora 3agaercs B repuax (I'm).

[lone BBOAA, pacmoioKE€HHOE IMOJ HAANKMCHIO AMILUIMTYAA, MPEAHA3HAYEHO I 3aJaHus
aMIUIUTYZbI (IMKOBOTI'O 3HAYEHMsI) CUTHAJA, C KOTOPOW OyqyT IeHEepUpOBaThCSA PATUOUMITYIIBCHI.
Amrmuatyaa 3agaeTcs B BojibTax (B).

ITonie BBOAa, pacnosnoxeHHoe 1o Haanuchio CMemenue, B, npenHasHaueHo uisl 3a1aHUs
CMEIIIEHUS TTOCTOSIHHOW COCTABIISIIOIIEH, ¢ KOTOPOil OyAeT reHepupoBarbes curHain. CMerienue 3a-
naetcst B BojbTax (B).

[Tone BBOAA, pacmoyiokeHHOE MOJ Haanuchbio CKBaKHOCTH (KO3((UIIMEHT 3amojHeHus),
npeaHa3HauYeHo JUIs 3aanus KoddduuuenTa 3anonHeHus: (OTHOMIEHHUE JITUTEIBHOCTH UMITYIIbCA K
MEPUOAY CIIEZIOBaHMSI), C KOTOPHIM OyNeT reHepupoBaThes curHan. KoadduiueHT 3anoinHenus 3a-
naetcst B noiisax nepuona ot 0,01 mo 0,99.

[Tocne ycTaHOBKH HEOOXOAMMBIX MapaMeTPOB MMITYJIILCHOTO CHUTHAlla U Hayajia TeHepUpo-
BaHus (Hayajao IeHEpUPOBAaHUS IPOUCXOIUT IOCIE MOCIEA0BaTENbHOIO Haxarus kHomok [lo0a-
BUTb CUTHAT U BKJIIOUMTB Bce CUTHAIIBI) OKHO MPOTPaMMbI IPUMET BHUJI KaK MOKA3aHO Ha PUCYHKE
20.24. OcummorpaMMa UMITYJIBCHOTO CHTHAaJIA puBeieHa Ha pucynke 20.25

I8 ['e ne patop cHrHasmoe E |§| EI

Eifiop crHance t=016934 ¢
- Chryc2 -AM - UM - Mina - Broa [eHepatop 1 = 999,95 mB
- CHyc - PAuaran - lyra - MunH - MorYm +Hran - Paiin

100047 I — —
MapameTpE! MMNY NECHOMD FrEHEpaToRa

|‘—Iacrnoma, u |Amnmmyéa |Cmemenue |stamnocm.h

| 000200.00 | 1.0000 | 0.0000 | 0.3000 o0
19 13 195 1Y

| Homepn KIHaIn3 | Cuanan |nu6uxamop VDS HA |Bce CUZHINL! 0T

0.165 017 0175
- YopaTb [ BknoyeHo

Pucynok 20.25

Pucynox 20.24

20.2.1.7  @aiin

B nporpamme I'eHepaTop cursajioB peaian3oBaHa BO3MOKHOCTh F€HEPUPOBAHUS CUTHAJIOB
u3 ¢aiioB. Pailn MoXkeT ObITh KaK JABOMYHBIM (3alMCaHHBIE paHee pealu3allii CUTHAJOB), TaK U
TEKCTOBBIM.

Jlnst reHepupoBaHus cUrHana u3 (aina HeoOxoaumo B mporpammMe I'eHepaTop cMrHaioB
NepenTH Ha BKIAAKY - Paii. [ 3TOro Haxkath JE€BOM KIIABHUILEH «MBIIIN» HA BKJIAJKY C Ha3Ba-
HueM - Daiiy, mocie 4ero B OKHE IMporpamMmbl I'eHepaTop CHIHAJIOB OTOOPA3ATCS 3JIEMEHTHI
yIpaBieHUs 1J1s TeHEpUPOBaHUS CUTHaNA U3 (aiina.

Knomnka [L...|, pacronokeHHas crpaBa oT HaAMUCH BbIOOpP, OTKpBIBaeT OKHO BBIOOpaA (haii-
Ja curHana. HakaTue KHONKM OTKpPBIBaeT CTaHAAapTHOE JMAIOroBOe OKHO BbIOOpa daiina. Ilocie
BBIOOpa (haiina, B moJie moja Haanuchio Umsa daiiia, oto6pa3utces myTh U UMsI BRIOpaHHOTO (paiiia.

®dnaxxoK, pacHoJOKEeHHbIH crpaBa oT Hagnucu LMK, CIyXHUT JUIs OAHOKPATHOTO JMOO
MHOTOKPAaTHOTO MOBTOPEHMSI IIMKJIa T€HEPUPOBAHUS CUTHANIA U3 (ailyia. YCcTaHOBIEHHbIN (IaKoK —
MHOTOKpPAaTHOE IOBTOPEHUE LMKIA, CHATBIA — OJHOKpaTHOoe. (DIa)kOK MOMKET YCTaHABIIMBATb-
CsI/CHUMAThCS KaK JI0 Havyajla TeHEpUPOBaHUs, TaK U BO BPEMS.
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IIporpamma 'TEHEPATOP CUTHAJIOB ZETLab

B nosie BBOA M yCcTaHOBKH, pacnoioxkeHHOM moJi Haanucbio Koaddpuument, npeanazna-
YEHO I YCTaHOBKHM Kod(dduimenTa ycuiieHus b0 ocnabinenus curHaia. [lpu 3HaueHnn kod3¢-
durenTa 0OJbIe eTUHUIIBI TPOUCXOANT YCHIICHUE CUTHAIA, MEHBIIIE SAMHHIIB — OCIA0JICHHE.

[Tocne BbIOOpa HeoOxomuMoro daiia M Havajga TeHEepUpPOBaHUS (HA4ajao reHEpPUPOBAHUA
MPOUCXOIUT TIOCTE TOCIECIOBATEIILHOTO HaxaTtuss KHOMOK Jl00aBMThH CHUTHAT U BKIWOYMTHL Bce
CUTHAJIBl) OKHO IMPOTpaMMbI TPUMET BHUJ KaK 1moka3aHo Ha pucyHke 20.26.

&8 ['ene patop cHrHasioe

Brifiop curHanos
g - Curyc2 | -AM - Y -Muna | - Brog |
-Cunye | -Plumn - Wym - Nun4M - Nor4mM - Wmn +Paiin
Dakn curHana
WA charina Linkn Boibop [ I Koachchbuyuenm
| Ci\ZetLabisignals|s0801751sig0001.ana \ I 03.000
Vi
I Homep xanana ] Cuznan ]MHduxamop VpOoeNR IBce cuznans!
- Y6parb (B W Brovero
Pucynok 20.26

JIBouunsie (aiinsl (pacmimperue *.ana) co3qarTcs CpeaCTBAMU PETUCTPALIUU TPOrPAMMHO-
ro obecrieuenuss ZETLab mpu 3amucu CUrHaIOB, MOCTYMAIONIMX ¢ TEPBUYHBIX MPEOOpPa30BaTEICH.
[Ipu reHepupoBaHUU CUTHAJA U3 JBOMYHOTO (haiiia cCUTHA HA BBIXOJIE TeHepaTopa yCTponcTBa O0y-
JIET UMETh TAKyl0 K€ CTPYKTYpY U popMy, KaK U IpH 3allUCU CUTHAJIA C IEPBUYHOIO IIpeodpa3oBa-
Tesl.

Buumanue! CpenctBa perucTpallid U YTEHHUS CHUTHAJIOB MPOTPAMMHOIO OOECHeUeHHUs
ZETLab nocrasnsercst ONIHOHHO.

TekcroBbie daitnbl ¢ paciuperneM *.dtn co3aarTCs MpH 3aMUCH OCIHIUIOIPAMM TIPOrpaM-
Moii MHoOrokaHajdbHblii ocumiuiorpadg (myskr 8 nacrosmiero PykoBoacTBa omepartopa). Ilpu
BbIOOpe Takoro ¢aita Bo Bkiajake - Maia nporpamMel I'eHepaTop curHanoB otoOpasuTcs J0-
TIOJTHUTEIIBHBIN 3JIEMEHT HACTPOMKH — BRIOOP KaHasa BocrnpousBeaeHus (pucyHok 20.27).

&8 [eneparop curHanos

BriSop curnanoe

= -_E_:HHHC2__ i ' T&M . 7 L!M : !-|HJ'Ia_ I - Buon
- Cunye - Pharan - Wyr - MurHM - MorYd Man |+ Pabin |
Dakin cvrHana |
A harina Likkn Eibifiop { P R
CiiZetLabiresspectioscgrf_001.dtn ‘ 03 000
] Hanan J CurHan= i 3 \_)

CHrHanl
| & CxrHanz

l Homepn Mananas ] Cusnan o YOS HR jEce CUERINE!

CHrHan3

Pucynox 20.27
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ZETLab IIporpamma TEHEPATOP CUTHAJIOB

Ecnu B mporpamme MHOrokaHa/IbHbINH OcHM/LIOrpad ObUIO BKIIOYEHO HECKOJIBKO KaHa-
JIOB /17151 OTOOpakeHUs (HECKOJIBKO OCLMIIONPAaMM), TO IIPU COXPAaHEHUM PE3yJIbTaTOB BCE JAHHBIE
10 BCEM OCHWUIOTPaMMaM OJHOM mporpaMMsl MHOroOKaHaJbHbIA OCHMJIIOIPad 3anuIIyTCs B
omuH (¢aiin ¢ pacumpenreM *.dtn. B mporpamMme I'eHepaTop curiasioB, mocie Beioopa (aiina ¢
COXPaHEHHBIMH HECKOJBKMMH OCLMJIOrPaMMaMH, B 1oJjie BblOOpa KaHana | CurHan | , pac-
IOJIOKEHHOM cripaBa oT Hajgnucu Kanau, MoxkHO Oyzaer BbIOpatTh 11000 U3 KaHAJIOB, KOTOPBIE ObI-
JM COXpaHEHbI B 3TOT (hailnn. [y 3TOro Ha)xarh MpaBoi KHOMKOW «MBIIIKM» TIO0 TOJIF0 BEIOOPA KaHa-
Ja, ¥ B paCKpbIBILIEMCS CIIUCKE BBIOPAaTh HEOOXOJUMBII KaHall.

Buumanue! B pexxume uTeHHs TEKCTOBBIX (haiiioB ¢ pacmmpenuem *.dtn mporpamma I'e-
HepaTop CUrHa/0B Oy/IeT MpaBWIbHO OpaTh JaHHbIE U FEHEPUPOBATH CUTHAN TOJILKO U3 (ailiioB
3aMMCcaHHbIX B IporpaMme MHOTroKaHaAbHbIA ocuunsiorpad. Ilpu ucnonszoBanuu ¢aiiaos ¢ Ta-
KHM K€ paclIMpPeHUEM 3alMCaHHbIX B JPYrUX Mporpammax u3 cocrtaBa ZETLab nporpamma I'ene-
paTop CUTHAJIOB MPAaBUILHO U JOCTOBEPHO HE OyAEeT reHepupOBaTh CUTHAIL.

TekcroBbie (aitibl ¢ pacmmpenreM *.dat MOryT ObITh CO3/IaHBI B JIFOOOM TEKCTOBOM peiaK-
Tope. B HEM JOKHBI colepKaTbes CTPOKH, B KOTOPBIX OyAyT yKa3zaHbl TpeOyeMble YPOBHU CUTHA-
na. YpoBHU yKa3biBatoTcs B BosibTax (B). Paznenutenem nenoi u n1poOHON yacTu JOJKHA OBITh
TOUKA.

B tabnume 20.1 nmpuBeneH npuMep COIEPKUMOTO TEKCTOBOTO (aiia ¢ 3aJaHHBIMUA YPOBHSI-
MU, a Ha pucyHke 20.28 mokaszaHa ocuuIorpaMma reéHepUpOBaHMs CUTHajia u3 3Toro ¢aiia. Ha
rpaduK OCHMIUIOTPAMMBI, JUIS MMOKA3aHMs PACIOI0KEHUSI OTCYETOB, HaHECEHbI MeTKH. CHUrHal U3
daiina B 1aHHOM IpUMeEpEe IeHepUpyeTcs B IUKIE, B pe3yibTare 4ero, ¢opma cCUrHalia MpuHsIa
(bopMy «IIHIIBI».

Tabmmma 20.1

Howmep | 3amannsrii

CTPOKH | YPOBEHb
1 0 1-i1 orcuer — ypoBens 0 B

Omnucanue t =0.00037 ¢ Tenepatop 1 = 999.93 MB
1000

0.25 2-i1 oTcuet — ypoBens 0.25 B e

3 0.5 3-# orcuet — yposens 0.5 B ;
4 0.75 4-11 oTcuer — YPOBCHBb 0.75B 0.00015 0.0002 0.00025 0.0003 0.00035
5 1 5-it orcuer — yposeHb 1 B Pucynoxk 20.28

20.2.1.8  Amnaumyonaa modynayun

AMIUTATYTHO-MOYJTUPOBAHHBIA CUTHAI MPEJCTaBISET COO0M CHTHAJ, Y KOTOPOro U3MEHe-
HUE aMIUIUTY/bl KOJIeOaHW MPOUCXOTUT C YACTOTOM HAMHOTO MEHBIIEH, YeM 4acTOTa CaMHX KO-
nebaHui.

Jl7is TeHepupOBaHUs aMIUTUTYIHO-MOIYJIMPOBAHHOTO CUTHANAa HEOOXOAMMO B MpOrpaMMe
I'eneparop curnasioB nepeiTy Ha BKIAAKy - AM. [[ns 3Toro Ha)kaTh J€BOW KJIABHUIEH «MBIIIH)
Ha BKJIAJKy ¢ Ha3BaHueM - AM, mocje 4ero B OKHe nporpamMMbl ['eHepaTop CUrHaJOB OTOOPA3sT-
Cs AJIEMEHTHI 33JJaHUs] TapaMETPOB aAMILIUTYTHO-MOIYJIMPOBAaHHOIO CUTHAJIA.

[Tone BBOJA, pacnoyiokEHHOE IO HAANUCHIO YacToTa Hecyuieu, IpeHa3HayYeHo Il 3a-
JIaHWS HECYIIEH YacTOThI, C KOTOpOH OyayT reHepupoBaThcs curHai. Hecyimas gactora 3agaeTcs B
repuax (I'm).

[Tone BBOAA, pacmoiOKEHHOE IMOJ HAANKMCHIO AMILUIMTYAA, MPEAHA3HAYEHO JUIA 3aJaHus
aMIUTUTYBI (TMKOBOTO 3HAYEHHUS) CUTHAJIA, C KOTOPOU OyayT reHEpUpPOBAThCS CUTHAN. AMILTUTYIA
3ajgaercs B BoabTax (B).
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IIporpamma TEHEPATOP CUTHAJIOB ZETLab

ITone BBOJa, pacroyioKEHHOE MOJA HAAMUChI0 YacToTa MOAYJISALMM, NIPEIHA3HAYCHO IS
3aJJaHUsl YaCTOThl MOAYJIALIMU, C KOTOPOM OyAYyT reHepupoBaThcsi curHai. Yacrora MOAYISIIUM 3a-
naetcs B repuax (I'm).

[Tonie BBOAA, pacmonoxeHHOe MOoJ HaAmuchio Moayasiums, npeaHa3HaueHo s 3aJaHus
MOIYJISIMK (TITYOMHBI MOIYJISIIUM), C KOTOPOH OyJeT reHepupoBaThCs CUTHAII. JIUTENbHOCTD 3a-
JaeTcsl B CeKyH1ax (c).

[Tocne ycTaHOBKM HEOOXOJMMBIX MapaMEeTPOB aMIUIUTYAHO-MOAYJIMPOBAHHOTO CUTHANA U
Hayaja reHepupoBaHUs (HA4Yalo FeHepUPOBAHUS MPOUCXOIUT IOCIIE MOCIeI0BATEIILHOIO HAKATHUS
KHOTOK /lo6aBUTH curHain U BKJIIOYHTH BCe CUTHAJIBI) OKHO MTPOrpaMMbl IPUMET BUJ KaK MOKa3a-
HO Ha pucynke 20.29.

Ha pucynxke 20.30 mokazaHa ocIumiorpaMma aMIUIUTYIHO-MOTYJIMPOBAHHOTO CUTHAJA.

B [ene patop cHrHanoB
BLifiop cHrHanoe t=0.13800 ¢

- CuHyc - Péuran - Wyr - NMiHHM - Nardm - Mran - Paiin [eHepaTop 1 = 378.04 mB
- CuHyc? + A - Yk -Muna - Bwon

MapaMeTpel ATy AHOH MO Y TALHH 1000

|%cmm Hecyed |Amnnumyda | Hackoma vodypanay NModyvnRyur
| 000100.00 | 1.0000 | 000198.00 | 0.2500 ,

-1000

| Honmep M3HIR3 | Cuanan |MH6uMamop YOOSHR |Bce CUZHIRE]!

0.1 0z
- Y6paTb | BknioveHo

Pucynox 20.30

Pucynox 20.29

20.2.1.9 Yacmommnasn mooynayus

YacToTHO-MOIyIMPOBAHHBIN CUTHAJI IIPEJICTaBIsIET COOOM CUTHAN, Y KOTOPOTrO 4acToTa He-
CYIIEro KoJieOaHusl U3MEHSETCsl BO BPEMEHH IO 3aKOHY, COOTBETCTBYIOIIEMY IE€pPEe1aBa€MOMY CHT-
HaJl.

Jl71a reHepUpOBaHMs YaCTOTHO-MOIYIUPOBAHHOTO CHUTHajIa HeoOXxoaumo B mporpamme I'e-
HEpPaTOp CUIHAJIOB NepeiTh Ha BKIaAKy - UM. [[ns 3TOro Haxkath JIEBOM KJIABHIIEH «MBIIIK Ha
BKIJIQJIKy ¢ Ha3BaHueM - UM, mocie yero B okHe mporpammbl I'eHepaTop cMrHajioB oTodpassrcs
3JIEMEHTHI 33/1aHUS [TapaMETPOB YaCTOTHO-MOAYJIMPOBAHHOTO CUTHAIIA.

[Tone BBOJA, pacnoyioKEHHOE MO HaAnuChio YacToTa Hecylei, MpeaHa3HAYEHO I 3a-
JTaHUS HECYIel 4acToThl, ¢ KOTOpOi OyayT reHepupoBarbesi curuai. Hecyas yacrora 3agaercs B
repuax (I'm).

[Tone BBOJa, pacmosiOKEHHOE MO HaANMChI0O AMINIMTYAA, MPEIHA3HAYeHO Ui 3a/JaHUs
aMIUTUTYBI (TUKOBOTO 3HAYEHHUS) CUTHAJIA, C KOTOPOU OyayT reHEepUpOBaThCs CUTHAN. AMILTUTYIA
3azaetcs B BojbTax (B).

[Tone BBOAA, pacroioKEHHOE MOJ HAAMUChio HacToTa MOXYJALUMHU, NIPEAHA3HAYEHO IS
3a/laHusl 4aCTOThl MOAYJISIIINK, C KOTOPOIl OyayT TeHepupoBaThCsl curHaji. YacTtora MOIyIsSuu 3a-
naetcs B repuax (I'm).

[Tone BBOAA, pacmnonoxeHHOe MOoJ Haanuchbio Moayasiums, npeaHasHaueHo JUIs 3aJaHUs
MOIYNAIUU (TTyOUHBI MOAYJSIIIHK), C KOTOPO# Oy/eT TeHepupoBaThCsl CUTHaN. [IuTenpHOCTh 3a-
JaeTCsl B CeKyHax (C).

[Tocme ycTaHOBKM HEOOXOJUMBIX IMapaMeTPOB YacTOTHO-MOJIYJIMPOBAHHOTO CHUTHAJIA H
Hayaja reHepupoBaHMsl (Ha4ajlo FeHEepUPOBAHUS MPOUCXOIUT IOCIIE TOCIEI0BATEIbHOIO HaKaTUS
KHOMOK J[00aBUTH curHall 1 BK/IIOUMTBL BCe CUTHAIBI) OKHO MPOTPaMMBbI IPUMET BUJ KaK MOKa3a-
HO Ha pucynke 20.31.

Ha pucynxke 20.32 nmokazaHa OCIIUIIOTpaMMa YaCTOTHO-MOAYJIMPOBAHHOT'O CUTHANIA.
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& ['ere paTop cHrHAMOE
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- Cunyc - Pdvmn g | - lWym -ﬂfrl_wjliM | l'lorLIM - Wmn - Paiin rEHEFlaTUFJ 1=-127 56 mB
- Cuhyc2 - M +4M -Muna -Bxog 200
MapaMeTpbl YacTOTHON MOAYNALWK n
[‘Iacmom Hecywen IA 08 I ; Modynryun 100
| 000600.00 | 0.2000 | 000020.00 | 0.7500 . “
- 3 O ©
I Homep xanana l Cuznan Iﬂnduxamop VPOEHA IBce CuZHaInbL! -200
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Pucynox 20.31

20.2.1.10 IHuna

Jl11 reHepupoBaHUs MUI000pPA3HOTO CUTHajla HeoOxoauMo B mporpamme I'enepartop cur-
HAJIOB NiepelTH Ha BKIAAKY - [lmia. [{ns 3Toro Haxkath J€BOM KIIABUILEH «MBIIIN» HA BKIAAKY C
Ha3zBaHueM - [luia, mocie yero B okHe mporpaMMbl ['eHepaTop CUrHAJMIOB OTOOPA3ATCS AIIEMEHTHI
3a/1aHKS IaPAMETPOB aMILIUTYIHO-MOAYJIMPOBAHHOIO CUTHAJIA.

[lone BBoma, pacnonoxkeHHoe noA Haanucbio Yacrora, I'n, nmpeaHazHayeHo IS 3aJaHUs
4acTOThI, C KOTOPOM OyAyT reHepupoBaThes curnai. Yacrora 3anaercs B repuax (I'n).

[lone BBOAA, pacnoioKE€HHOE IMOJ HAANUCHIO AMILUIMTYAA, MPEAHA3HAYEHO I 3aJaHus
aMIUTUTYABI (TMKOBOTO 3HAYEHUS) CUTHAJA, C KOTOPOH OyIyT reHepupoBaThCs CUTHAI. AMIUIMTYIA
3ajaercs B BosbTax (B).

[losnie BBOMA, pacmojiokeHHOE MMoj Haanucbio CMelleHHMe, IPEIHA3HAYEHO NS 3aJaHUs
CMEIIEeHUS TTOCTOSIHHOW COCTABIISIFOIICH, ¢ KOTOPOM OyJeT reHepupoBaThes curHan. CMenienue 3a-
naetcs B BosbTax (B).

[Tone BBIOOpA, pacmonoxkeHHOe MOoJ Haamuchio TN MWIbL, TpeaHa3HAYeHO AJis BbIOOpa
TUMNA NWIbl. TUI THJIa MOKET ObITh HapacTaroIIMM, HUCHAAAOMUN Wi TpeyroibHblid. Ha pucyn-
kax 20.34-20.36, cOOTBETCTBEHHO, MOKa3aHbl OCIUJLIOTPAMMbl HApacTAIOIIEro, HUCMAJAIOIIET0 U
TPEYTroJIbHOTO TUIIA MHJIBI.

[Tocne ycTaHOBKM HEOOXOAUMBIX IMapaMeTPOB MUIO00OPA3HOTO CUTHANA U Hayaia reHepupo-
BaHMs (Ha4ajo TeHePUPOBAHUS MPOUCXOIHUT TOCIE MOCIEI0BATEIBHOTO0 HaxkaTHs KHONOK Jlo6a-
BUTb CUTHAT 1 BKJIIOYMTH Bce CUTHAIIBI) OKHO MPOTPaMMBbI IPUMET BHUJI KaK MOKA3aHO HAa PUCYHKE

20.33.
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t=0.00219 ¢ Currant = 281.1 mB t=0.00219 ¢ CurHanl = 391.6 mB
400 400

200 200

1] 0002 0.004 0006 0.005 1] .00z 0.004 0006 0.00s

Pucynok 20.35 Pucynox 20.36

20.2.1.11 Tenepuposanue na 6vixode zeHepamopa CuUzHAIA, HOCHYRAIOULE20 HA 6XO0Hble Kda-
Habl

Jl1 reHepupoBaHUs Ha BBIXOJIE F€HEpAaTOpa CUrHAJIA, TOCTYNAIOUIEr0 HA BXOAHbBIE KAHAJIBI,
HeoOxoauMo B nporpamMe I'eHepaTop cMrHasioB nepeiTy Ha BKJIAAKY - Bxoa. [{is sToro Haxats
JIEBOM KJIABMILIEH «MBIIIN» Ha BKIIAJKY C Ha3BaHueM - Bxoa, nociie yero B okHe nporpammsl I'ene-
PATOpP CUTHAJIOB OTOOPA3SITCS IEMEHTHI 33/1aHUS [TapaMEeTPOB CUTHAIA.

[Toste BEIOOpA BXOTHOTO KaHaIA (KaHA TAKKEe MOXKET OBITh BUPTYAIBHBIM ), PACTIOJIOKEHHOE
noJ Haanuchio BxoaHoll kaHaj, mpenHa3HayeHo Uil BRIOOpa KaHaja, CUTHAJ ¢ KOToporo Oyzaer
[10/1aBaThCsl HA BBIXOJ TEHEpaTopa.

[Tone BBONA, pacmnosoxkeHHOE Mo Haanuchio Kodduuuent, npeanasHaueHo A 3aAaHUs
K03 puIMeHTa yCUIICHUsI CUTHAJIA TIepeiaBaeMoro ¢ BxoaHoro kanana ALIIT Ha BeIxo/ reHeparopa.

[Tocne ycTaHOBKHM HEOOXOAMMBIX TApaMETPOB M Hauaja TeHepHUpOBaHUs (HAa4aslo TeHEepHpo-
BaHUs MIPOMCXOJUT IOCIIE MOCIEA0BATENbHOIO HaXaTus KHoMokK /lo0aBuTh curtan u BriawounTs
BCE CUTHaJIbl) OKHO IIPOrpaMMBbI IIPUMET BHJI KaK MMoka3aHo Ha pucynke 20.37.

[ EHE PaTop CHIHAMOE g = 1
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21 Hporpamma PEI'YJISITOP

21.1 Ha3HaveHHe NPOrpamMMbl

[Ipon3BOACTBEHHBIE MPOLECCHl XaPaKTEPU3YIOTCSI MHOMKECTBOM PETYIHPYEMBIX BEIUYMH:
TEMIIEPATYpPOil, TaBIEHUEM, PACXOJIOM, KOHLIEHTpallUel U T. JI., KOTOPbIE Ha3bIBalOTCS IapaMeTpa-
MU 1poriecca. UToObl TeXHOIOTHYecKoe 00opynoBaHue paboTaio B TpeOyeMOM pexHuMe, TO €CTh C
BbicokuM KIIJI, ¢ 3aianHOI TPOM3BOIUTENLHOCTHIO, JABAIO MPOAYKIIMI0O HEOOXOIUMOTO KauecTBa
U paboTaio HaAEXKHO, HEOOXOAMMO MOJJICPKUBATh BEIMYMHBI, XapaKTEpU3YIOLIUE MpPOIECC, B
OOJIBIIMHCTBE CIy4YaeB NOCTOSSHHBIMM. JTa 3a/1a4a BO3JI0KEHA Ha CUCTEMbI aBTOMAaTUYECKOTO Pery-
JUPOBAHUS U CTAOMIIM3AIMH TEXHOJIOTHYECKHUX MPOIIECCOB.

[IporpamMma Peryasitop npenHa3HaueHa JUIsl CO3/1aHUS ABTOMATU3MPOBAaHHBIX CHCTEM
ynpasieHus Ha 6a3e momyneit ALIIT-LIATI.

[Tporpamma Peryasitop peanusyer pyHkiun apyxnosurronHoro u [TN/{-perymnstopa ¢ 06-
paTHOM CBS3BIO.

JIBYXIIO3UIIMOHHBIN PETYJIATOP, 3TO PETYIATOP Y KOTOPOrO PETYIMPYIOLIUNA OPraH Mo JeH-
CTBUEM CUTHaJA OT JAaTYMKa MOXKET 3aHMMaTh TOJIBKO OJHO M3 JBYX KpalHUX MOJOKEHHM: «OT-
KPBIT» — «3aKpbIT». [Ipy 3TOM NPUTOK SHEPrUU WM BEUIECTBA K PErYIUPYEMOMY OOBEKTY MOKET
OBITH TOJIBKO MaKCUMAJbHBIM MJIM MUHUMAJbHBIM. TakoOl THUII peryisTopa ompeAesnseT MOCTOsH-
HbIe KoJieOaHMsI MEePEeMEHHOH IMpolrecca BOKPYT 33JaHHOTO 3Ha4deHus. [IpruuuHa MOMyJIsIpHOCTH B
€ro MpoCTOTE NPHU YIOBIECTBOPUTEIBHOM KauyeCTBE PEryJUpoOBaHusA. B 3aBUCHMOCTH OT 3aaHHOU
BEJIMYMHBI YCTAHOBKU U M KOPHJIOpa JOMycKa Au, IPU MPEBBIILIEHUU PETYIUPYEMOM BEIMUUHBI Y
YPOBHS U + Au pEerynisTop OTKJIIOYAeTCs, B CAy4yae, KOrJa BeJIMUYMHA Y CHUKAETCS HUXKE YPOBHS U -
Au perynarop BKJItOYaeTcs. /[ByXnO3MIMOHHBIE PErysTOPbI, KaK IPaBUIIO, UCIONb3YIOTCA B MPO-
CTBIX CHCTEMax YIpaBICHUs TEMIIEPATYpO WM B CUCTEMaX NPEAyNpEXICHHS MPEBBILICHHS YPOB-
HS TapaMeTpa.

s nmoctkeHus: TpeOyeMoil TOYHOCTH CUCTEMBbl YIPABICHHS M ONTUMAIbHON KOPPEKLIUU
noMex paboTa peryisTopa AOKHA YYUTHIBATh NEPEJaTOYHYIO XapaKTEPUCTHKY Mpolecca. ITUM
LEJISIM CITy’KaT CXeMbl ¢ 00paTHOM cBs3bto yrpasisemsle [I/[-perynsropamu..

[T /I-perynstop, 3TO PETYJIATOP Y KOTOPOTO PETYIUPYIONIMNA OpraH NMojA JeHCTBUEM CUTHA-
Ja OT JaTYMKa MOXKET 3aHUMATh JII000€ MOJI0KEHHE MEXy KpaHUMU MOJT0KEHUIAMU: «OTKPBIT» —
«3aKpBIT», U MOJOXKEHUE 3TO 33JIa€TCsI C MOMOUIBIO TPONOPLMOHAIBHOTO HHTETPAIbHOTO U Jud¢e-
peHuuanbHoro ko3dguuuentos ynpasnsemoro npouecca. II1/[-perynarop 6s11 uzodperen B 1910
rony. B 1942 rony 3urnep u Hukonbc pazpabortanu meromuky ero Hactpoiiku. Cpemu [THN/I-
PEryasaTopoB 2/3 MpUXOIUTCS Ha OJHOKOHTYpPHBIE PEryiasTopsl U 1/3 Ha MHOrokoHTypHbIe. [Ipo-
CTelIasi cxemMa aBTOMaTHYECKOTO PEryJInpOBaHus ¢ 00paTHOM CBsA3bI0 MOKazaHa Ha pucynke 21.1.
B neii 610k R Has3biBaeTcs peryasitopoMm, P — 00beKTOM ylpaBiieHus], U — YIPABJISIONUM BO3EH-
CTBUEM WJIM YCTAaBKOMH, € — CUTHAJIOM paccoriacOBaHUs WM OLIMOKH, Y — BBIXOJHOW MEPEMEHHOM,
W — JKE€JIaeMbIM 3HAYE€HHUEM BBIXOJHOM NIEPEMEHHOMN, Z — BHEITHUM BO3MYUIAOIIUM BO3/IEHCTBUEM.

z

\ 4

Pucynox 21.1

TN 1-perynaropsl AensTcs Ha nponopuuoHansHoro aercrsud (I1-perynstop), nmponopuuo-
HanbHO-IU(pPepentmansHoro aeiicreus (I1-perynstop), mponopiuoHaibHO-UHTETPAIBHOTO Jei-
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ctBus ([IU-perymnsTop), mponopunoHaibHO-muddepeHmanpHo-uaTerpaibHoro aecreus (ITN]1-

perymusiTop).
Ecnu ynpasmstoniee Bo3ieiicTBre U peryinsaropa R onuceiBacTcst BBIpaKEHUEM:

1! de(t)
u(t) = K e(t)+f_([e(t)dt+TdT ,

rne K — ko dunuent nepenaun, 7i — MOCTOSIHHAS HHTETPUPOBaHUS, g — MOCTOSIHHAS AU(-
depeHurpoBanus, TO Takoil perynsarop HazbiBaoT [1I1U][-perynsaropom. 3Ty Tpu napamerpa moaou-
paroT B POIECCe HACTPOUKHU PETYNIATOPa TAKUM 00pa3oM, 4TOOBI MAaKCUMAILHO TIPUOIH3UTH aJIro-
PUTM (PYHKIIMOHUPOBAHUS CUCTEMBI K )KEJTaeMOMY BUJLY.

B 3aBucuMocTH OT TUNa 00BEKTa yIpaBIEHHs JOCTaTOYHO MpUMeHeHHe OoJiee mpocroro [1-
perynsaropa, [IU-perynaropa wiu [1/[-perynaropa, KoTopble sSBIAIOTCA YacTHbIMU cirydasmu [T ]1-
perynsiTopa MpH COOTBETCTBYIOILIEM BBIOOPE MOCTOSHHBIX MHTEIPUPOBaHUA U IU(EepeHIupoBa-
HUSL.

[I-perynsaTop onuchIBaeTCs CAEAYIOLUUM BBIPAXKEHUEM:

u(t) = K[e()].
[IN-perynsaTop ONUCHIBAETCS CIEAYIOINM BbIPA)KECHUEM:

1 t
u(t) = K e(t)+f ! e(t)dt

HH-per.]'IHTOp OIMUCBIBACTCS CIICAYIOIINUM BBIPAKCHUCM:

- de®)
u(t)—K{e(t)+Td it }

Haubonbmee OwicTponeiictBue obecneunBaet II-perynstop. OnHako, eciu KodpGUIUEHT
yeunenus [1-perynaropa man (darie Bcero 3To HabII0AAaeTCsl B CHCTEMax C 3ama3fiblIBaHUEM), TO Ta-
KOH perynsrtop He 00ecIieYrBaeT BEICOKOH TOYHOCTH PETYIMPOBAHHS, B 3TOM CIy4ae BEJIMKa BEJIH-
YHHA CTATUYECKOI OINOKH.

Haubonee pacnpoctpaHeHHbIM Ha npakTuke sBisercs [IM-perynstop, koTopslil obecrneun-
BAeT HYJEBYIO CTAaTMYECKYIO OLIMOKY pEerylMpoBaHUs, JOCTATOYHO NMPOCT B HACTPOMKE, TaK Kak
HACTPaWBAIOTCS TOJIBKO JIBA IMapaMeTpa. B Takom perynsTope MMeercsi BO3MOKHOCTh ONTHMH3a-
IIUH, YTO 00ECIeUYNBAET yIpaBiIeHne C MUHMMAaJIbHO BO3MOXKHOM OIIMOKOM perynupoBaHus. Manas
YYBCTBUTEIHHOCTH K IIIyMaM B KaHaJIe N3MEPEHUSI.

Jlns  Haubosnee OTBETCTBEHHBIX KOHTYPOB peKOMEHAyeTcsi — ucnoib3zoBanue [IMJI-
perynstopa, obecrneunBaronero Hanbosee BEICOKOE ObICTpojieiicTBUE B cucTteMe. Creayer yuuThi-
BaTh, YTO ATO YCJIOBHUE BBIIOJIHIETCS TOJBKO MPH ONTUMAIBHBIX HACTPOHKaxX BCeX TpexX Mmapamer-
poB. ITU]JI-perynsTop ciemyeT BBHIOMPATh JUIsl CHUCTEM PETYJIUPOBAHUSA, C OTHOCHTEIHHO MAaJIbIM
YPOBHEM IIIYMOB U BEJIMYMHOM 3ara3pIBaHusl B 00bEKTE YIPaBICHUS.

21.2 OmnucaHue NporpaMmbl

Jlnst 3amycka mporpamMmbl PerysiiTop HeoOXoaumMo W3 MEHIO ABTOMAaTH3alMs (PUCYHOK
21.2) nanenu ZETLab BeiOpats komanny Peryastop. Ha skpane MmonuTopa otodpasurcst pabouee
OKHO nporpamMmbl Peryasitop (pucynok 21.3). B 3aroyioBke okHa mporpaMMbl OyIeT 0TOOpakaThCs
Ha3BaHHE MIPOrpaMMbl U Ha3BaHUE BHIOPAHHOTO KaHaja.

IIpumMeuyaHue: MPOrpaMMy MOKHO 3aIlyCTHTh HEMOCPEACTBEHHO W3 paboueil TUPEKTOpUHU
ZETLab (o ymonuanwuto: c:\ZetLab\). ims 3anyckaemoro ¢aiina: Regulator.exe.

21-2



ZETLab IMporpamma PET'YJISITOP

ABTOMaTU3aUUA CepeucHble

Perynarop
[i] ApUPMOMETP PETYIATOp -
(5] Punerp 50T
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Pucynok 21.3

012 KoHeeprep daiinos

Pucynok 21.2

B neBoii yactu paboyero okHa mporpamMMbl Peryasitop pacnosioxeH rpaduyeckuii HHANKa-
TOp, B KOTOPOM OTOOPakatoTCsl ypOBHHM CUTHAJIa BEIOPAHHOIO KaHalla B YCTAHOBJIEHHBIX €IMHUIAX
u3MepeHus. EquHuIbl n3MepeHns yCTaHaBIUBAIOTCA B porpamMMe PenakrupoBanue ¢aiijioB na-
pameTpoB (nyHKT 5 HacTosimero PykoBoacrsa oneparopa).

CrpaBa oT rpau4eckoro HHIANKATOpa pacroiaraeTcsi TeKCTOBOE I0JIE, B KOTOPOM 3a/1aeTCs
yllep>KUBaeMblil ypoBeHb (yCTaBKa).

[Ton nosem BBOJA yAEp:KUBAEMOI'0 YPOBHSI pacrojaraeTcsi MHIAUKATOp COCTOSHUS BKJIHOYeE-
HUS/BBIKIIIOYEHUS TporpaMMbl Perysasitop. 3eneHoro 1seTa UM nonepeMeHHo 3eJI€HOr0 U KpacHo-
r'0 [IBETOB — MPOrpaMMa BKJIIOYEHA U YCTAaHOBIICHHBIN PEXUM peryimpoBaHus padoraer. KpacHoro
[[BETa — [IPOrpaMMa BBIK/IIOUEHa J1M00 He MPAaBUIIbHO OBLIM 33JaHbl IApaMETPhl PEryJInpOBaHHUSL.

Knonka Bk/a0OYHTB 3allycKaeT Npolecc YIpaBlieHUs peryiupyeMoil BenuuuHsbl. [locne
Ha)KaTHsl KHONKU BKJIIOYMTB, OHA IEPEMMEHOBBIBAETCS B KHONKY BBIKJIIOYHTH, 1 COOTBETCTBEH-
HO, Ha)KaTHe KHOIIKU C HaJIMChI0 BBIKIIOYNTH OyJeT OCTaHABIMBATh IIPOLIECC YIIPABICHHUS.

Knomnka IlapameTpsl citykuT Ui Bbi3oBa okHa HacTpoiika napameTpoB pery.siTopa.

Knomnka v , pacnonoxeHHas noj kHonkoil IlapaMerpsbl, CIy>XUT AJi BKIIHOYe-
HUS/BBIKIIIOYCHUST TPa(UKOB 33aJaHHOTO W peajbHOro mnpodwiei. [locme HakaTHs KHONKH TPO-
rpamMma PeryJasiTop npuMeT Buj Kak Moka3aHo Ha pucyHke 21.4. KHorka BKIFOUCHUS \BBIKITFOYCHHS
1ocje BKIIOYEHUs rpaduka NpuMeT BU i, ¥ COOTBETCTBEHHO, NPH Ha)KaTHH Oy/ET BbI-
KIIF0YaTh rpapuKu.
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Beixog14a0.00
300
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Pucynok 21.4

JUIs BBIXOJa U3 IPOTrPaMMbl HEOOXOJMMO HaXKaTh KHOIKY [, PAcIONIOKEHHYIO B IPaBOM
BEPXHEM YIITy OKHA.

21.2.1 Hacmpoiika napamempog pezynamopa

IIpn HaxkaTuy JIEBOW KHONKOM «MBbIIW» KHONKKA Ilapamerpsbl, pacnoio:KeHHOW B IpaBOU
yacTu paboyero okHa mporpammel Peryuasitop, otkpbiBaercst okHo HacTtpoiika mapaMeTpoB pe-
ryjasitopa (pucyHok 21.5).
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HacTpoika NnapaMeTpoB perynaropa =
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Pucynok 21.5

B pamke Bxoanoii kanana oxkna Hacrpoiika napaMeTpoB peryJsitopa BeIOMpaeTcsi KaHal
00paTHOW CBSI3M, U3MEPUTENILHBIA KaHAI Ha KOTOPOM HEOOXOAMMO YACP)KHBATh 33JaHHBIA ypoO-
BEHb.

B pamke BbIxoaHO#H KaHaj BHIOMpAETCs KaHA JJISl YIIPABICHHUS MCIIOJHUTEIHLHBIM MeXa-
HU3MOM.

VYnpaBisromuii KaHaa MOXKET ObITh aHAJIOTOBBIM BBIXOJIOM T'€HEpaTopa WM KaHAJIOM Lu(-
POBOrO NOpTa. YIPaBIEHUE UCIIOIHUTEIBHBIM MEXaHU3MOM C aHAJIOTOBOTO BBIXOAA OCYLIECTBIIS-
€TCsl HallpsHDKEHUEM TIOCTOSIHHOTO ToKa. J1Jis aHaJloroBOro BbIXOJA 3a/1al0TCd MaKCUMaIbHOE U MHU-
HUMaJIbHOE 3HAa4YeHHE BBIXOJHOro YypoBHs. [ BbiOOpa 1mudpoBoro mopra (Ipu yCIOBHH KOM-
IUIEKTAallMM YCTpoiicTBa IU(POBBIM NMOPTOM) B KAa4E€CTBE YIPABISAIONIEIO KaHajlla HEOOXOIUMO B
paMke BbIX0AHOI CHTHAJ HAXaTh JICBOW KIABUIIEH «MBIIIN» Ha MEpEKItouaTeb (&) Undposoi .
Jlns BeIOOpa aHANIOroBOTO BhIXOJa (BBIXOJ I'e€HEpaTopa) B KauecTBE YMPAaBJISIOIIEro KaHajla HeoO-
XOIMMO B paMKe BBIXOJHOW CHMIHAJI Ha)KaTb JIEBOM KJIABUIIEH «MBIIIM» HA MEPEKIH0YaTellb
(%) AHanoroeeld

IIpu BbIOOpE B KauecTBe YHPAaBJIAIOIIErO KaHana B pamke BbIxoaHoii curnas mudposoro
noprta B pamke BbIXoaHoM kaHaJ OyJeT JOCTyIEeH BHIOOp 1000 M3 YeTHIpHAAIATH KaHAIOB U -
POBOIO NOpTA JJIs1 YIIPABJICHUSI HCIIOJIHUTEIBHBIM MEXaHU3MOM.

[Ipu BbIOOpPE LMPPOBOTO MOPTA B KAYECTBE YNPABISAIOLIETO /Ul IPaBUIBHON paboThl HEOO-
XOJJMMO BKJIIOUMTh BBHIOpaHHBIM KaHan (kaHaibl) nudposoro nopra. s storo uz meHio CepBuc-
Hble nanenu ZETLab Boibpats xomanny Lludposoii BBoa/BbIBOA. [lanee B 3anmycTuBIIeiics mpo-
rpamme Lugposoii BBoa-BbIBOA (pHucyHOK 21.6) HeoOxoaumo B pamke Pa3pemenue BbIXoaa
yCTaHOBUTH (hiaxxkok ((yaxkku) Bo3je HOMEpa KaHaia HU(POBOro mMopra, K KOTOpoMy (KOTOPBIM)
OyzeT MOAKIIOUEH UCIIOTHUTEIbHBIN MEXaHU3M.

[Ipu BBIOOpE B KayecTBe YNpaBISIOUIET0 KaHajla B paMKe BbIX0AHOI cMrHAJI aHAIOrOBOTO
BBIX0JIa B paMKe BbIX0aHOM kaHau OyaeT JOCTYNEeH BbIOOp BCTPOEHHOIO TeHepaTopa AJis YIpaB-
JICHUSI UCTIOJIHUTENIbHBIM MexaHu3MoM. [Ipu BeIOOpe BCTPOEHHOIO reHeparopa HEOOXOAMMO YKa-
3aTh B TEKCTOBOM I1ojie Makc. 1100 MaKCUMallbHOE 3HAaUeHUE HAIPSDKEHHS Ha BBIXOJIE TeHepaTopa,
an00 3HaYeHHe BXOIHOIO HAIPSHKEHUs MCIIOJIHUTEIBHOIO MEXaHHU3Ma, HO HE INPEBBIIIAIOIIEE BbI-
XOJIHOE HampsbKeHHe reHeparopa. B TekcroBoM mosie MUH., Kak MpaBWIIO, yCTAaHABIUBACTCS JTHOO
HYyJIEBO€ 3HAYCHHE HaNpsKEHUs Ha BBIXOJE IeHepaTopa, MO0 He3HAYUTENIbHOE, HO OTJIIMYHOE OT
YCTaHOBJIEHHOIO 3HaueHus B nosie Make. Eciin ycTaHOBUTH OAMHAKOBBIE WJIM HE3HAYUTEIBHO OT-
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ZETLab IMporpamma PET'YJISITOP

JUYarolyecs 3Ha4eHUs MaKCUMaJIbHOIO M MHUHHMMAJIBHOIO IIOPOrOB HANPSDKEHHS, TO HCIIOIHHU-
TEJIbHBIM MEXaHU3M He OyeT cpabaThiBaTh.

X|

Broael
Brixog
v 1 | 172 v 3 v 4 v 5 v B v 7 v 8
V9 i M1 W12 V13 v 14
"""" CoxpaHuts
Boixoge!
= | 172 v v v v v
2 2 r = I= B
Paapemenue Bblx04a
i v 2 [ 3 4 [ 15 [ 6 1 19% [~ 8
159 1 ISTONT AR (ST20 (TSR] (A
Pucynok 21.6

®naxxoxk UHBepcHbIN B paMKe BBIXOIHON CHIHAJ CIYKUT /I UHBEPCUHU BBIXOJIHOIO CUT-
HaJia (YIpaBIISOLIEro). Y CTaHOBICHHBIHN (Pi1akoK — CUrHas Oy/1eT MHBEPTHPOBATHCS, CHATBINA — HET.

B texcroBom mnone pamku Kopuaop aomycka ycTaHaBIMBAeTCS AOIYCK JJIA IBYXIO3ULIH-
OHHOT'O pEryisiTopa, B KOTOPOM OYAET peryaupoBaTbcs HM3MepseMble TaHHbIE KaHajga oOpaTHOMN
CBSI3M (BBIXOJHAS IEPEMEHHAs).

B pamke Pexum IINJI-peryasTopa pacroiararoTcsi dJI€MEHTbl HACTPOUKHU U YIIPaBICHUS
I1-, [IN-, T1/] u [IN/I-peryasTopoB, a TakXe 31€MEHTbl HacTpolku U yrpasienus LLIUM (mwmpot-
HO-UMITYJIbCHAs! MOAYJISALINSA).

Bxmouenune pabotel nporpammel Peryasitop B pexxum I1-, [T1-, [1/] niou [TWI-perynsropa
OCYILECTBIIsIETCSl yCTaHOBKOW (pakka Brmouute B pamke Pe:xxum ITH/I-peryasitopa okHa
Hacrtpoiika napamerpoB peryJasitopa. [Ipu cHsTOM (axkke BKIIOUAETCS PEKUM JIBYXITO3UITHOH-
Horo perynstopa. Hacrpoiika nmporpammsl Peryasitop st pa6otsl B pexume I1-, ITH-, TI/] nnn
[MU/]-perynaropa onucana Huwxke B nyHkre 21.2.1.1 Hacmpoiika napamempos I1-, ITH- u ITH/I-
pecynamopoe Hacrosero Pykosoacrsa oneparopa.

Bxumouenune padotsl nporpamMsl PeryasTop B pexum LIIMM ocymiectBisercs ycTaHOBKOM
¢naxka UM B pamke Pexum IIU/I-peryasitopa okHa HacTpoiiku napameTpoB pery.asitopa.
[Tpu cuarom ¢naxke oTkinrovaercs pexxuM LHMM. Hactpoiika nporpammel Peryasitop st paboTsl
B pexkume MM onucana Hike B myHkTe 21.2.1.2 Hacrpoiika napamerpos IIIMM HacTosimiero
PykoBoacTBa oneparopa.

B npaBom BepxHeM cerMeHTe okHa HacrTpoiika mapamMeTrpoB peryjsitopa B TEKCTOBOM
II0JIE, PACIIOJIOKEHHOM CIIpaBa OT HAANUCH JJIMTEJBbHOCTH MCTOPMHM 33Ja€TCS JUIUTENBHOCTH
oToOpakeHus! rpa)uIecKUX JTaHHBIX B CEKYHAX.

[Ipu ycTaHOBIEHHOM MepeKnrouarene (¥ ASpMESTE YPOBSHE B TEKCTOBOM IIOJIE, PACIONO-
JKEHHOM CITpaBa OT 3TOTO TEpPEKITI0YaTeNs, 3a/1aeTcsl yAep)KUBaeMbIid ypOBEHb (YCTaBKa) W TIPO-
rpamma Peryasitop Oyzaet nojaep >KuBaTh 331aHHBIA YPOBEHB. Y CTaBKa TaK)Ke MOXKET 3a/1aBaThCs U
B pabouyeM okHe camoi mporpammsbl Peryasitop. Ilpu sTom nepexitoyarens () McnonHate npadmne
OyZeT BBIKJIIOYEH, KHOMKA OTKPBITUA (ailia mpoduiis :ZJ U DJIEMEHTHI B paMKe 3ajgaBaeMblii
npopuib OyayT 3a0JI0KUPOBAHBI.
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[Iporpamma PETYJISTOP ZETLab

[Ipu ycraHOBIEHHOM TMepeKiIovarene (#iinonnate npodwinei TIporpamMma Perynstop Oyaer
paboTatk 1o 3aganHOMYy mpodmio. [Ipu 3TOM KHONKa OTKphITUS (aiina mpoduis __.2_] U DJIEMEHTBI
B paMke 3agaBaeMblil mpoduias OyAyT HOCTYIHBI AJIsi CO3/IaHUS U PEIAKTUPOBAHUS POQHIIs, a Te-
peximouaTens () ¥aepumeats yposeHs OYZIET BBIKIIIOUEH M TEKCTOBOE IOJIE Ui BBOJA YPOBHS OyAer
3a0JIOKHPOBAHO.

Jlnst pabotsl mporpaMmsl Peryasitop mo mpodmiito HEoOXOIUMO IMPOBECTH CIEAYIOIINE
JECHCTBHSL:

» YCTaHOBUTH MEPEKITIOYATEIb (*)¥cnonHaTe npodwmne: ;

» Haxatp KHONIKY OTKpBITHS (haiiina mpoduis :ZJ, MOCJIC Yero OTKPBIBACTCS CTAHAapPTHOEC
JIMaJIOTOBOE OKHO OTKPBITHS (haitna. B 3ToM okHe yka3aTh myTh ¥ uMs (aiina npoduis. Jupekro-
pust, rae xpansarcs ¢aitnsl mpoduis, mo ymomryanuto — C:\ZetLab\config\. ®aitner npoduist umeror
pacuupenue *.pfl. ITocne otkpeiTHs daitna mpoduias mgaHHbIe W3 3TOro (aiia MPOYUTAIOTCS |
otoOpazsiTcst B Tabiuiie mpoduiis B paMke 3aiaBaeMblii IPOQUIIb;

» Ecnu daitn npodwist He ObUT co3/1aH paHee, TO B paMke 3agaBaeMblii npoduiib B criuc-
Ke ¥ |, HaxopsmIeMcs cripaBa ot Haanucu Kosm4yecTBo Tovek, BRIOpaTh HEOOXOAUMOE KO-
JMYECTBO TOYEK JUIA 3aJaHusi npodmiss. MUHUMaIbHOE KOJUYECTBO TOYEK — 2, MAKCUMAaJIbHOE —
15. Jlns BeIOOpa HEOOXOAMMOTO KOJIMYECTBA TOUYECK HEOOXOIUMO HAXKATh JIEBOM KHOIIKOW «MBIIIIN)

Ha KHOIKY ] CIHCKa, M, B PaCKPBIBIIEMCS CIIUCKE, BHIOPATh HY)KHOE KOJIUYECTBO Todek. [Tocie
BbIOOpa KOJMYECTBA TOYEK JJIS 337aBaeMOro Mmpouist B TaOJIUIE, PACIIONOKEHHON MOJ CIIMCKOM
KOJIMYECTBA TOYEK, OTOOPA3UTCS CTOIBKO CTPOK, CKOJIBKO OBLIO BHIOPAHO KOJTUYECTBO TOYECK;

» B neBoM crosOrie TabIuIIbl 3aaBaeMOro MPOQWIIS B STYCHKAX 33al0TCS MHTEPBAIIBI Bpe-
MEHHU B CEKyHJIaX, B MPABOM 33/al0TCSI YPOBHH M0 BXOJHOMY KaHaiy (yCTaBKa) AJs KaXKIOTO WH-
TepBaja BPEMEHU;

» Ilocne BBOIA ypOBHEH M MHTEPBAJIOB BPEMEHHU JUIs COXpaHeHus (aiiina mpoduis HaxkaTh
kHonky Coxpanuth ¢aiia npoduas. [locne yero oTkpoeTcss CTaHJapTHOE JUAIOrOBOE OKHO JJIS
coxpanenus (aiina. B 3ToM okHe HeoOXoauMMO yka3aTh MyTh U UM (aiina. upexkTopus, Kyaa
npejyiaraeTcsi coxpanuth (ain npoduis, mo ymonuanuio — C:\ZetLab\config\. ®aitner npodus
uMeroT pacmmpenue *. pfl;

» Ilocne coxpanenus npoduisi HEOOXOAMMO OTKPHITH (ailml MpodwiIs, OMHCAaHHOTO B
MYHKTE 2 3TUX ACHCTBU.

JInsi BCTYTUICHUSI B CHJTY BBEJCHHBIX HACTPOEK ITapaMeTPOB PETYJSATOpAa HaXaTh KHOMKY
IIpumenuTsb, nocie yero okHo Hacrpoiika mapaMeTpoB peryjasiTopa 3akpoeTcs, a ImporpaMma
Peryasitop Oyner oroOpakaTh H3MEpPEHHbIE 3HAYSHHS C YYE€TOM BBEACHHBIX HACTPOEK MapaMeTpPOB
peryJisTopa.

Ecnu mpu HaxkaToM mepeximrodarene ()¥lcnonnate npodune: He OyaeT BeIOpaH (aiin npoduis u
Oyzner Haxkata kHomka Ilpumenuts okHa HacTpoiika mapameTpoB peryJsitopa, TO OTKPOETCS
OKHO MpeayNnpexIeHHs, oKa3aHHOe Ha pucyHke 21.7. [Ipu nmosBIeHUM TaKOoro OKHa HEOOXOIUMO

160 yKkasaTh (aiin mpoduis (OTKPBITH), TMOO0 HaXaTh MepekIrodarene (©¥AspunBaTe YpoBeHs: ycTa-
HOBHB COOTBETCTBYIOIUI YPOBEHb.

Jlnst BBIXO/Ia M3 OKHA HACTPOEK Oe3 MPUMEHEHHsS HAaCTPOeK HaKaTh KHONMKY OTMeHa WIH
KHOMKY [E], pacronokeHHyIo B BEPXHEM [IPABOM YIJTy OKHA HACTPOEK.

] fain npodHaA He za4aH!
. BrIFTH TaK?

k R J[ CITHEHA J

Pucynoxk 21.7
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21.2.1.1  Hacmpoiika napamempog Il-, ITU-, II/]- u ITH/[-pezynamopos

Bri0op Tuma peryasTopa u €ro HaCTPOWKH ONPEIEIISIOTCS BUJOM M IapaMeTpaMu 0ObEeKTa.
Jliis Toro 4ToObl BBIOPATh THUIl PETYIIATOPA U ONPEAEIUTh €ro HACTPOHKU HEOOXOIUMO 3HAaTh CTa-
TUYECKHE U JTUHAMUYECKHE XapaKTEPHUCTUKU OOBEKTa yIpaBlieHUs, TPEOOBAaHHS K KadyecTBY IPO-
1[ecca peryJIMpoBaHus, XapakTep BO3MYILEHUH, IEHCTBYIOIIMX Ha IIPOLIECC PEryJIUPOBaHU.

[Tpu npaBunsHON HacTpoiike [T /I-perynsaTopsl 06ecneunBaloT JOCTATOYHO XOpoIee Kaye-
CTBO YIIPaBJIEHUS JUIs OOIBIINHCTBA O0BEKTOB IIPOMBIIIIIEHHON TEXHOJIOTHH.

ITocne ycranoBku (pnakka Briawuuth B pamke Pexum ITHU/I-peryasitopa anst GpyHKIHO-
HUpoBaHUA nporpammsl Peryasitop B pexxume IIUJ/I-peryasitopa OyayT AOCTYIHBI HacTpauBae-
Mble napamerpsl. [lapamerpsr pexuma 1M /I-perynsaropa pacnonaratorcs B pamke Pexum ITH/L-
peryasitopa okHa HacTpoiika mapameTpoB peryjasitopa — 51o nepuon kBantoBanus Tk, ko3d¢-
¢umment nponopruoHansHocTH (ycmienus) KII, mocrosanas unrerpupoBanust KM u nocrostHaas
muddepennmpoBanust K. Ha pucynke 21.8 nokaszan ¢gparment okHa Hacrpoiika mapameTpoB
peryJjsitopa c HactpauBaembIMu napamerpamu [ /[-perynsropa.

Pecit MAA-pery naTopa

BAH4HTE
Tk | z.0000 w
KM | 100,000
0, 20000 &
K4 1.2500
Pucynok 21.8

B texcroBom nosie Tk 3amaercs mepuo kBanToBaHus. [leprnoa KBaHTOBaHUS 00s3aTEIIbHBIN
napameTp Juist 0ol pasHoBugHocty [T ][-perynsaropa. [lepuon kBaHTOBaHUS 3a/1a€TCS B CEKYH-
jax ot 0.1 no 1000 cexynna. [lepnos KBaHTOBaHUS ONPEAEIISIETCS U3 BPEMEHU PEAKLIUUA CUCTEMbI Ha
BO3/ICIICTBUE CTyNIEHYaTOU (POPMBI.

Jnig Toro, 94To0s! 9 PeKT KBAaHTOBAHHUS 110 BPEMEHH MaJIO CKa3bIBAJICS HA TUHAMUKY CHUCTE-
MBI peryJIMPOBaHUS MIEPUO]T KBAHTOBAHHUS BHIOMPACTCS] M3 COOTHOIICHUSI:

T—95<Tk<T—95
15 5

rac. - 795 BpeMsA NOCTHIKCHUS BBIXOOAHBIM CUTHAJIOM YPOBHA 95% ot YCTAHOBUBIICTOCA
SHAYCHU ITPU IT0Ja4U€ Ha BXO 00BeKTa CTyIICHYAaTOI' O BO3H€ﬁCTBHH.

Ha pucynke 21.9 cuanM rpadmkoM mMoKa3aHO yIIpaBIsIOIIee BO3/eicTBHE (ycTaBKa), 3eme-
HBIM TpaUKOM — CTYNEHYATOE BO3/ACHCTBUE, KPACHBIM I'padMKOM — pEaKIMs CUCTEMBIL. JITUTeNb-
HOCTh BBIXOJ/Ia CUCTEMBI Ha YpoBeHb 95% cocrapisetr okosio 10 cekynn. Ilepuosa kBaHTOBaHUS AJIs
ATOTO MPOoILIecca MOXKHO YCTAHOBUTH OT 1 110 2 cexyHI.

T=-B0¢ TekyWwHA = 011 YeTapka 015
Brexogn 0.08

015

0.1

0.5 \
1]

-20 =13 -10 =3

Pucynox 21.9

B PCAIBbHBIX YCIOBUAX MPU YIPABICHUNU WHCPUHUOHHBIMH HNPOHECCAaMH 3HAYCHHUC IMCPpUOda
KBaHTOBaHUA 6epeTcsi or 1 CCKYHIbI 10 HCCKOJIBKUX MHHYT. I[J'If[ MaJIOMHCPUOMOHHBIX MPOHECCOB
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(HampuMep, pacxoAa KHUJIKOCTH) 3HaUEHHE MEepH0/1a KBAaHTOBAHHS MOXKET COCTABIIATH JIECSATHIE JOIH
cekyHpl. He pexoMenayercs 3agaBath OOJbIINE 3HAUCHHS MEPHOAA KBAHTOBAHUS, OCOOCHHO IS
OTBETCTBEHHBIX IIPOLIECCOB, HHAYE IPU BOZHUKHOBEHUH aBapUIlHON CUTyalluu OHA OyAEeT JIUKBUIM-
pOBaThCsl CAMIIKOM MeIeHHO. [Tpu cnumkoM ManoM 3Ha4€HHUH YacTOThl KBAHTOBAHMSI YBEIMUMBa-
€TCsl BIMSHHE IIyMOB.

VYcranoBka ¢uaxka KII pazonokupyer mone BBojga ko3¢ (UIMeHTa NpornopuuoHaIbHOCTH,
PAcCIIONIOKEHHOE CIIPaBa 3T 3TOro (hIaXkka, Mocje 4ero B 3TOM I0JIe BBOJUTCS 3HaYEHUE 3TOr0 KO-
s dunmeHTa.

KosdduuneHT nponoprroHaaIbHOCTH BBIYUCISIETCS U3 COOTHOLICHHUS:

s I-perynstopa KII=Tg/Tu*Ks

Jst [T -perynsaropa KI1=0,8(Tg/Tu*Ks)

Hust [T I-perynsatopa KI1=1,2(Tg/Tu*Ks)

rae: Tg — Bpems BblpaBHUBaHMS, Tu — BpeMs 3ajiepxku, Ks — nepenatounslii Ko3GuIMeHT
00BbEKTa PEryJINpOBaHMUSL.

YeMm OoJbllie 3HaYEHHE MPONOPLUOHATIBHOIO KO3 duIKeHTa, TeM Ooblie U3MEHEHUe Ya-
CTOTBI.

IIpu ycTaHOBJIEHHOM TOJBKO OJHOM (uaxke koddduiuenta nponopuuoHansHoctu KII
(cHATHI (hIaKKK TOCTOSTHHOM BpeMeHu nHTerpupoBanus KU u moctossHHON BpeMeHu nuddepeHnn-
poBanus KJI), kak nokazano Ha pucynke 21.10, nporpamma Peryasitop Oyner paboTath B pekumMe
[I-perynsTopa.

Ilepen HacTpolikoil nponopuroHagbHoro kosgounuenta KII. Heo0XoaAUMMO OTKIIIOYMUTH 110-
CTOSIHHYIO BpeMeHH uHTerpupoBanusi KM u mocrosHHyto Bpemenu nuddepennuposanus K/, ecnu
OHHU OBbUIN BKJIFOUEHHBI.

Pescrn M4 -perynaTopa
BrNHHHTE

Tk 2,000
K 5.0000

L
Cka

Pucynoxk 21.10

Ha pucynke 21.11 ko3¢ ¢duIHEHT MPOMOPIHMOHAIEHOCTH CIUIIKOM OoJbIoi. B aTom pe-
KMM€e BO3HUKAIOT He3aTyXarolue KojiebaHusl.
T=-516¢ Tekywrid= 0.00
0.06

0.04

Pucynoxk 21.11

Ha pucynke 21.12 nokasas npouecc ¢ ONTUMaJIbHBIM KO3()PUIIHEHTOM MPONOPIHOHATBEHO-
CTH.
T=-240¢ TekywWi = 0.01

0.01

0.005

Pucynoxk 21.12
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Ha pucynke 21.13 moka3zaH mpoIecc co CIUIIKOM MaJeHbKHM KO3 PHUITHMEHTOM MPOTOPITH-
OHAJIbHOCTH.

T=-282¢c Tekywni = 0.03

-60 -50 -40 -30 -20 -10

Pucynok 21.13

VYcranoBka duraxkka KM pa30iiokupyeT mose BBoaa MocTossHHas uHTerpupoBanus KU, pac-
MOJIOKEHHOE CIIPaBa OT 3TOro (paskka, MOCie Yero B 3TOM IOJIE€ BBOAMTCS 3HAUYEHUE TOr0 KO3 (-
dunueHra.

WuTerpanbapiii KOOPOUIIUESHT HUMEET CMBICTT BPEMEHH, 32 KOTOPOE YCPEIHSIFOTCS OTKIIOHE-
HUS TEKYILEro 3HaueHUsl OT 33JaHHOT0. JTOT KOd(D(PUIMEHT ompeenseT CKOPOCTh (BpeMs) peak-
uuu cuctemsbl. [lon0op MHTErpanbHON KOMIIOHEHTHI CBOJUTCS K MHHHMU3AIMU PACCOTIIACOBAHUS

MEXy 33JJaHHON YCTaBKOW U pealbHbIM 3HAYCHHEM.
WuTerpanbublii koadpdunmenT no anroputmy 3uriepa Hukonsca pasen 0.2.
[Ipu yctaHoBneHHBIX ¢naxkkax kodddunuenta nponopuuoHanbHocTd KII u mocrosHHON
Bpemenn uHTerpupoBanmst KU, kak mokazano Ha pucynke 21.14, nporpamma Peryasitop Oyner pa-

6orath B pexume [I1-perynsaropa.

Pexam MK A-perynatopa
Bk MHIUMTE:

Tk 2.0000
K 5.0000
4 | 0.20000
(k4

Pucynok 21.14

Ha pucynke 21.15 otoOpaxeH mpolecc ¢ MaJe€HbKUM HHTETPAIbHBIM KO3(PPHUIIHEHTOM.
Curnan He JOXOJUT JI0 3a/laHHOTO YPOBHSL.
T=-2448¢ Tekywyd = 0.11

0.2
015

Pucynok 21.15

Ha pucynke 21.16 otoOpaskeH mporecc ¢ ONTUMaIFHBIM HHTETPATBHBIM KO3 QHUIIIEHTOM.

T=-250cC Tekywmi = 0.20
0.2

015
0.1
0.04

Pucynox 21.16
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Ha pucynke 21.17 otoOpakeH nporiecc ¢ O0IbITMM HUHTETpaIbHBIM KodddumuernTom. [1po-

[IECC EPEXOANT B PEXKHUM aBTOKOJICOaHH

T=-248¢ TekywWi = 0.24

0.z

0.1

-60 -a0 -40 -30 -20

Pucynok 21.17

VYcranoBka ¢uiaxkka K] pa3oiokupyeT nojie BBoja noctossaHas auddepennupoBanus K/,
PacIoyIOKEHHOE CIIpaBa OT 3TOro (iaXkKa, IOCJIE Yero B 3TOM I0JIe BBOAMUTCS 3HAYCHHUE 3TOTO KO-

s durmenTa.
Hacrtpoiika muddepeHnmanbHOi KOMIIOHEHTBL. JTOT 3Tal MPHCYTCTBYET IMPH CO3AAHUHU

nonHodyukiuonansHoro [TUI-perymnsropa.
[Ipu ycranoBneHHBIX (naxkax kodddumnmenta nponopiuonansHoctd KIT u mocrosHHOM

Bpemenn nuddepennupoanus K/, kak nmokazano Ha pucynke 21.18, nporpamma Peryasitop Oy-
net padotath B pexxume [1][-perymnstopa.

Peskv M A-perynaTopa
BrnmunTe

Tk 2.0000
K 5.0000
(e
s

1.2500

Pucynok 21.18

[Ipu ycraHoBiIEHHBIX Beex (aaxkax — koddduunenta nponopunonansHoctu KII, mocrosn-
Hol BpemeHu uHterpupoBanus KW u nocrosiuHoli Bpemenu auddepenunpoanust K/, kak nokaza-
HO Ha pucyHke 21.19, mporpamma Peryastop Oyzaer pabotaTh B peskuMe NOTHO(QYHKIIMOHATBHOTO

ITN/I-perynsropa.
Pexmm Mk-perynatopa
BNHIYHTE

Tk 2.0000
KN | 100,000
[V]&i# | 0.zo000
K4 1.2500

[#]ww

[v]=-

Pucynok 21.19

Juddepenunanbhblii k03hduLmeHT nepenaun - 3TO OTHOIIEHUE U3MEHEHUs BBIXOHOH Be-

JMYUHBI K CKOPOCTH M3MEHEHUS BXOITHOW BEIIMYHHEI.
JuddepennunanbHblii kKodppuuueHT no anroputMmy 3uriaepa Hukomnsca pasen 1.25.
Ha pucynke 21.20 moka3as mporiecc ¢ MaJleHbKAM TUhhepeHIHaATEHBIM KO3 QHUITMEHTOM.

T=-204c¢ Terywui= 0.12

-0 -40 -40 -30 -20

Pucynoxk 21.20
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Ha pucynke 21.21 otoOpakeH mporecc ¢ ONTUMAIbHBIM TudepeHnanbabiM K03 P huiim-
EHTOM.

a T=-20.T¢ TekyWwWd = 0.028

Pucynok 21.21

Ha pucynke 21.22 otobOpaxen nporuecc ¢ 6oabmuM auddepeHnnanbHbM Ko OHUITMESHTOM.

T=-235¢ Tekywrid = 0.01
0.0z

0.0z
0.01
1]
-0.01

Pucynok 21.22

21.2.1.2  Hacmpoiika napamempoe LLIHM

IupotHo-uMnynbcHas moayssiiust (IIIMM, anrn. Pulse-width modulation (PWM)) — mipu-
OJIMDKEHUE JKenaeMoro CurHaia (MHOIOYpOBHEBOTO MJIM HEIPEPBIBHOIO) ACHCTBUTENbHBIM OMHAp-
HBIM (C ABYMS YPOBHSIMH - BKJI/BBIKI), TaK YTO B CPEIHEM, 32 OTPE30K BPEMEHHU, UX 3HAUCHUS PaB-
HBI.

[INM — 3T0 UMITYJIbCHBIN CUTHAJ TOCTOSIHHOM 4acTOTHI U NEPEMEHHOMN CKBakHOCTH. C 1o-
MOILIBIO 3a/1aHHs] CKBaXKHOCTH MOKHO MEHATH CpEAHEE HANPSIKEHKUE HA BBIXOJE FeHepaTopa.

B kxauyecTBe HCIIOTHUTENBHBIX MEXAHU3MOB MOTYT CIIY)KUTh Pa3jIN4HbIC KIFOYEBBIE CXEMBI,
TBepaoTenbHble pene win IGBT-kmoun. X cocTosiHue ObIBAaeT WM MOJHOCTBIO OTKPBITHIM WIIH
IIOJIHOCTBIO 3aKPBITBIM. J[11 MJIaBHOM PETYJIMPOBKM TaKMMHM MEXAHM3MaMHU HCIIOIb3YETCS METOJ
HIMPOTHO-UMITYJIbCHOM MOIyJsiuu. B mporpaMmMe 3agaeTcst Hecylias 4acToTa MOAYJsALMH B 'L,
MaKCHUMaJbHas 1 MUHUMaJIbHasi CKBaXHOCTb B %. Tunuunsl npumep 11IMM nokazan Ha pucyHke

21.23.

t=0.57800 c [eHepatop 1= 1999597 mB
2000

1500
1000

S

o
(=]

0z 04 0& 08 1

Pucynoxk 21.23

[Tocne ycranoBku ¢uaxka IHUM B pamke Pexum TN /I-peryastopa i QyHKIHOHUPO-
BaHUs nporpammbl Peryasitop B pexume UM OyayT nocTynHBI HacTpauBaeMble HapaMeTphl.
[Tapametpsl pexuma HIMM pacnonaratorcs B pamke Pesxkum TN -peryasitopa okHa Hacrpoiika
NapamMeTpPoB PeryJsATopa — 3TO 4YacTOTa 3alOJHEHMS, MaKCUMalbHas U MHHHMMAaJbHas CKBaX-
HOCTB, a TAaK)Ke BKIIOYeHHE pexnma TpexkaHamsHoro HIMM. Ha pucynke 21.24 nmokaszan ¢pparMeHT
okHa HacTpolika napaMeTpoB peryJjsropa ¢ HactpauBacMbIMU apaMmerpamu LIMM.
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Pexmm MNiAd-perynatopa
[ ]ErnroumTe

Tk | 1.00000 LUk

[13-x% dasHeri LWiam

HacToTa FananHeEHHA 20,000 ru
IMakcHManeHan ckeaxHocTe | 100,000 Yo

MkHMMENEHSA CHESHOCTE | 50,000 Yo

Pucynok 21.24

B tekcTroBom nose Yacrora 3anmoiHeHUus1 BBOAUTHCS Hecyas yactora [IIMM B repuax.

B TekctoBbix moisix MakcuMajbHAsi CKBAXKHOCTh 1 MHMHMMAJIbHAs CKBAKHOCTh BBO-
JATCSA HY>KHUM M BEPXHMM Ipeiebl U3MEHEHUS CKBAXKHOCTU. CKBAXKHOCTD ONPEIEAET OTHOILICHHUE
nepuo/ia ciae0BaHus (IIOBTOPEHUS) UMITYJIbCOB OJHOM MOCIEI0BATENbHOCTH K UX JUIUTEILHOCTH.

[Ipu ycranoBke ¢uaxka 3-x ¢asusblii UM Bxitoyaercs pexxum TpexkanaabHoro M.

Ecnu B pamke BpIxoaHoii curnan 66u1 BEIOpaH nudpoBOil MOPT IS yIIpaBJICHUS UCTIONTHU-
TeIbHBIM MeXaHU3MOM U mpHu 3ToM (rnaxok HIWUM yctaHoBiieH U CHAT (uakok 3-X (pa3HbIM
HINM, To B KauecTBe yIPaBIISIOUIETO KaHala B paMKke BbIXoaHoM kaHaJa OyneT JOCTyNeH BBIOOp
T1000M U3 YeTHIPHAIIATH KaHAJIOB I POBOTO MOPTA.

Ecmu B pamke BbixoaHoii curnana Obut BEIOpaH MUGPOBOW MOPT VIS YIIPABICHUS UCIIOJN-
HUTEJIBHBIM MEXaHU3MOM, U, IIpH 3ToM, (praxkku LIIIUM u 3-x ¢asusbiii HIMM ycTaHOBIEHBI, TO B
KauyeCTBE YIPaBISIIOIIMX KaHAJIOB IO YMOJYaHUIO OyAyT ycTaHoBeHbl 12, 13 u 14 kanans! uudpo-
BOro nopra. 12 kanan uudpoBoro mopra OyaeT MepBbIM KaHAIOM YIPABICHUS HUCIOIHUTEIbHBIM
MexaHu3mom, 13 — BtopeiM, 14 — TperbuM. CootBeTcTBeHHO B mporpamme Lludposoii BBOA-
BBIBOJI YCTaHOBUTH (priaxkku 12, 13 u 14 xaHamnos.

Ipumeuyanue: 3-x xaHanpHbIH [IMM (GyHKINOHHUPYET TOJNBKO MPH HCIOJIB30BAaHUU LU (-
POBOIO IOPTa B KAYECTBE YIIPABJISAIOLIErO UCIIOTHUTEIBHBIM MEXaHU3MOM.
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ZETLab

IIporpamma APUOMETHUYECKHE OINIEPAIITUU C CUTHAJTAMUA

22 TIporpamma APUOMETUYECKUE OINEPALIUN C CUTHAJTIAMHU

22.1 Ha3HauyeHMe MPOrpamMMbl

[Iporpamma npeaHa3HadeHa AJs IPOBEACHUS apU(PMETUYESCKUX ONEpaIfii ¢ MTHOBEHHBIMU
3HAYCHUSAMH [IByX CUTHAJIOB U IlepeAady IOJy4YEHHOTO pe3ysibTaTa B BUPTyalbHBIA KaHai. Bupty-
QIBHBIA KaHAI MOKET MCIOJB30BATHCA IS JaibHEWIIed o0pabOTKM M aHanu3a OyAeT APYTrUMH
nporpamMMamu u3 cocrasa ZETLab.

[Iporpamma 1o3BoJisieT IPOBOAUTE CIEAYIOLINE ONIEPALUU:

CJIOKCHHNEC IBYX CUI'HAJIOB,

BBIUUTAHUE OJJHOTO CUTHAJIA U3 JAPYroro;
YMHOKEHHUE OJJHOTO CUTHAJIA Ha IPYTOM;
JIEJIEHNE OJTHOTO CUTHAJIAa Ha IPYTOi;

AN N NN YN N N NN

MaKCUMaJIbHOC 3HAYCHHUE U3 IBYX CUTHAJIOB;
MHWHUMAJIbHOC 3HAYCHUC U3 IBYX CUI'HAJIOB,

CpCAHCC 3HAUCHUC IBYX CUTHAJIOB;

MOJyJIb (CpEIHEKBAIPATUUECKOE 3HAUEHUE IBYX CUTHAJIOB);
CpEIHETeOMETPUYECKOE 3HAUCHHUE IBYX CUTHAJIOB;
YMHO>XEHHE BBIXOJHOTO CHTHAJIA HA KOHCTAHTY,

CJI0)KEHHE BBIXOJHOI'O CUTHAJIA C KOHCTAaHTOM.

22.2 OnucaHue NporpaMMsl

Jiis 3anycka porpaMmMbl ApudgMeTHYeCKHe ONepalui ¢ CHTHAJIAMH HEOO0X0IMMO U3 Me-
HI0O ABTomartu3anusi (pucyHok 22.1) nmanenu ZETLab BwviOpats xomanny Apudgmomerp. Ha
9KpaHe MOHHTOpPA O0TOOpasuTcsi pabodee OKHO mMporpamMmbl ApuMeTHUYECKHe ONepanuu ¢ CUr-
HajaMu (pUCYHOK 22.2). B 3aronoBke OkHa ImporpaMMbl OyJIeT 0TOOpa)KaThCsl Ha3BaHUE MPOrPaM-

MBI.

ABTOMATUZAUMA

CepeucHbie

Perynarop
@ ApudMomeTp

[

{50 Punetp 50 My

@ PUNLTPAUMA CUrHANOB
% ZetPopmyna
O6HapykuTENE COOBTUIA

i12 KoHeeprep dalinos

Pucynok 22.1

ETHUECKHE ONEpdiHH C CHIHd TaMH

CHmMan 1 b

CHmHan2 v ® 01 + I}

PucyHoxk 22.2

Ilpumeuanmne: nporpaMmmy MOKHO 3allyCTHTb HCTIOCPECACTBCHHO U3 pa6oqel>'1 JAUPCKTOpHUU

ZETLab (o ymomyanuto: c:\ZETLab\). ms 3amyckaemoro daiina: ArithmoMeter.exe.

B neBoif wactu paGouero okHa mnporpamMmsl ApupMeTHYeckHe onepanuu ¢ CUrHAJIaMH
pacmoiokeH rpaduaecKkuii MHIUKATOP, B KOTOPOM OTOOpa)kaeTcsl 3HaUYeHHe MPOBEICHHOMN aprdme-
TUYECKOM omepariy Mexay JByMsl CUTHaJlaMH BBIOpAHHBIX KaHaJoOB. 3HaueHUE apupMeTHYecKon
orepanuy oToOpa)xkaeTcs B yCTAaHOBJICHHBIX €IMHUIAX MePBOro BEIOpaHHOIO KaHana. EnuHULBI 13-
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IIporpamma APUOMETHUYECKUE OIIEPAITMN C CUTHAJTAMUA ZETLab

MEPEHHUs yCTaHaBIMBAaKOTCA B mporpamme PenakrupoBanme ¢aiijioB mapaMerpoB (IIyHKT S
HacTosimero PykoBoacrBa oneparopa).

Jlyis BBIYMCIICHUS M OTOOpaKeHUs 3HAYEHUS Ha TpapUUecKOM HHIMKATOpE KaKou-1rbo
apu(MeTHUECKON onepaluy MeXy JIBYMsl CUTHAJIaMH, 110 MHTEPECYIOIUM BKIIFOUEHHBIM (u3nye-

CKHUM JTN0O BUPTYaAJILHBIM KaHajaaM, HEOOXOIMMO B TIOJISX CIUCKOB (CO CTPEIIKOM) ¥ | BBI-
OpaTh Ha3BaHUs 3TUX KaHaioB. o criuckoB BeIOOpa KaHAJIOB pacHoJiaraloTcs cupasa oT rpadu-
YECKOro MHAMKaTopa. B BepxHeM crucke BIOMpaeTCs MEPBBIN KaHA ISl BEIYUCICHUS apu(pMETH-
YEeCKOM omnepanuu, B HWKHEM BTOpoil. BeiOpaTh HE0OX0UMBIN KaHaJ B MOJIE CIMCKA MOKHO JIBYMS
croco0amu:

- HO)KaTh Ha CTPEJIKY MOJISl U «MBIIIBI0» BEIOPATh U3 PACKPBIBIIETOCS CIUCKA KaHA,

- HOKaTh JICBOW KHOMKOW «MBIIIN» HA TIOJIE U MPHU MOMOIIN POIHKA «MBIIIHY, THOO0 KHOIOK
KJIaBUAQTypPhI CO CTPEIIKaMU <T>u<l> BBIOpATh KaHaJ.

B none cnucka (co crpenkoii) et ], pAacIIoyI0KEHHOM B IPaBOW YacCTH MPOrpaMMBbl,
BbIOMpaeTcst apudmMeTrueckas onepanus KOTOPYH0 HEOOXOIUMO BBIIIOJHHUTH C JBYMs CUTHAJIaMH
BbIOpaHHBIX KaHAJIOB.

[Ton momem crnmcka BbIOOpa apu(METHUECKO ONepanuy pacroyiaraloTcsl [Ba IMOJsl BBOJA
KOHCTaHT. B mone x| 1 | BBOOUTCS KOHCTAHTa YMHO)KEHUS HA MOJYYECHHBIH pe3ysbTaT apudme-
Tudeckoil oneparuu. B mone + [ 2 | BBOAMTCA KOHCTaHTa CIOKEHHUs C TOMY4EHHBIM Pe3yJbTa-
TOM apu(MEeTHUECKON onepaLuy.

[TocnemoBaTenbHOCTH MPOBEACHHUS ONEpanii B IporpaMMe ApudMeTnyecKue onepanuu ¢
CHTHAJIAMHU CIIeAYIOIIAs:

» orepanus ¢ IByMs CUTHAJIaMU;

» YMHOXEHHE Ha KOHCTaHTY;

» CIIO)KEHUE ¢ KOHCTAaHTOMH.

JUis BBIXOJa U3 TPOTrPaMMbl HEOOXOIMMO HaXKaTh KHOIKY [£3], pacrooKeHHYI0 B IPaBOM
BEPXHEM YIITy OKHA.
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23 Hporpamma ®UJIBTP 50I'n

23.1 Ha3HayeHHne NPOrpamMmbl.

[Iporpamma ®@uabTp 50 'l peHa3zHayeHa st GUIbTPAIlMU CUTHAIOB OT HABOJOK 4acTo-
Thbl poMbllIeHHOW ceTy 50 'l m KpaTHbIX rapMoHMK. [IporpaMma co3maer BUPTyalbHBINA KaHal,
KOTOPBIN TOCTYIICH IS MOCIISIYIOIIEro aHaln3a B Ipyrux nporpammax ZETLab.

23.2 OnucaHue NporpamMMsl.

Jnst 3anmycka nporpaMMbl @uiabTp 50 ' Heo6xoauMo U3 MeHI0O ABTOMaTu3auus (pucy-
Hok 23.1) manenu ZETLab BuiOpats komanay @uiabTp 50 I'm. Ha sxpane MoHuTOpa 0TOOpasutTcs
pabouee okHO mporpammbl PuiabTp 50 I'n (pucynok 23.2).

IIpuMeyanue: MPOrpaMMy MOKHO 3aIlyCTHTh HEMOCPEICTBEHHO M3 paboveill AUPEKTOPUH
ZETLab (o ymonuanwuto: c:\ZetLab\). ms 3anyckaemoro ¢aiina: filtr50.exe.

ApanTHBEHBIN

AETOMETHSALMA CepemcHee QueHka 4acToThl (£] Karan
Perynarop 20 | | Cuman -
ApHdraonieTp QueHka snnn. ()

Punetp 50 M 02 v _
P UNETPALMA CHIHANDE Bpema 2848 c yactota A0.032 My
% ZetP opryna 502
OaHapys#LTENE COSETME I
% K.oHEEPTER PaNNOE 0
49.8
Pucynok 23.1 - - - -~ —

Pucynok 23.2

B neBoit yactu padoudero okHa nmporpaMMbl @uabTp 50 I'n pacnonoxeH rpapuueckuii uH-
JMKATOpP, B KOTOPOM OTOOpakaeTcs 4yacToTa (CpeHEKBalpaTUYHOE 3HAUEHHNE) U aMILIUTYAa (TTHKO-
BO¢ 3HaueHne) S0-reproBoil COCTABIISIONICH MTOCTYIAIOIIETO CUTHAA.

B momsax co crpenkamu (CIUCKN) ¥ | BbIOMpaTh 3HAYEHUS MapaMETPOB MOXKHO
JIBYMsI crioco0aMu:

- Ha)KaTh Ha CTPEJIKY MOJIS U «MBILIBIO» BBIOPATh U3 PACKPBIBLIETOCS CIHMCKA HYKHOE 3HAUEHUE;
- HQ)XaTh JIEBOI KHOIKOM «MBIIIN» HA M0JI€ ¥ IPU TTOMOIIM POJIMKA «MBILINY, JINOO KHOMOK KJla-
BHATYPHI CO CTPECIIKAMH <T>u<d> BbIOpaTh HYKHBIN AJIEMEHT.

B cnuckax nmox mHaanucamu OumeHka 4actorhl (¢) 1 OneHka amiul. (€) 3a7aeTca Nepuo
BPEMEHH, 32 KOTOPBIM MMPOBOJUTCS OLIEHKA COOTBETCTBYIOIINX 3HAYECHUH.

B cnucke nmonx Hannmuceio Kanan BeIOMpaeTcss CUTHAN, KOTOPBIM HEOOXOIUMO OTHUIBTPO-
BaTh.

Nunukatop WHTErpajbHbBIi ypOBEeHb B roxasbiBaeT uHTerpabHBIA ypOBEHH
CUTHAJIa U, IIPU MPEBBIIIEHUN MAKCUMAJIbHO JIOITYCTUMOTO YPOBHS, MEPErpy3Ky BIOPaHHOTO KaHa-
na. /IBe TpeTbUX 4acTu MOJis MHIAMKATOpPA OTBEJIEHBI JIUIsl YPOBHS CUTHAJIA, HE TPEBBIIIAIOIIEr0 MaK-
CHUMAJIbHO JIONYCTUMBINA ypOoBeHb. UeM Bl ypOBEHb, T€M OOJbIle 3anoyHseTcs nHaukarop. [lpu
MPEBBIIIEHUH MaKCUMAJIbHO JOIMYCTUMOIO YPOBHS, UHAUKATOP 3aMOJHSIETCS MOJHOCTHIO KPAaCHBIM
nseroM. [IpaBelii Kpall HHIMKATOpa OCTAHETCS KPacHBIM JI0 TEX IOp, MOKa NEpErpyska 1o KaHary
He Oy/IeT CHATa U M0JIb30BaTeh HE HAKMET Ha MHIUKATOP JIEBOW KHOMKOM «MBILIN.

B HmkHel yacTu oKHa 0TOOpa)kaeTcsi OCIMIUIOrpaMMa aHAIM3UPYEMOro CUTHAJIA.

JIist BBIXOJ@ U3 MPOrPaMMbl HEOOXOAMMO HaaTh KHOINKY [, pacrooKeHHYI0 B IPaBOM
BEPXHEM YTy OKHa.
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Ha pucynkax 23.3 u 23.4 noka3aHbl CIEKTPbl CUTHAJIa COOTBETCTBEHHO JI0 M TIO0Cie 00pa-
0otku nporpaMmoii @uastp 50 I'n.

L YaronoocHbii cnekTp - Kanan3 E]@ L YakononocHbii crektp - ®uantp 50 [y Kanan3

Yactota 50,200y YpoBeHE(CH3) 0.359393MB _ Yactota 9002000y YPOBEHE(CH3) 0.000005ME _

s "

Sos
0.z o2
0.1 0.01
1) 1)

200 400 600 00 1000 ry 200 400 600 an0 1000 Iy
Pucynoxk 23.3 Pucynok 23.4

23.2.1 Ynpaenenue Kypcopom u macuimaduposanue 2pahuros

[lepemenienue kypcopa rpaduka Ha Hy)KHYIO YaCTOTY OCYLIECTBIISIETCS HECKOJBKUMHU CIIO-
cobamu:

- [IOJIBECTH yKa3aTelb «MBIIIN» HAa HYKHYIO 4acTOTy, HaXaTh, U YAEP)KHBas HAXKaTOH JIEBYIO
KHOTIKY «MBIIINY, TOKIAThCA MOKa Kypcop rpaduka (BepTUKaIbHAasl JIMHUS) HE CPABHSETCS C yCTa-
HOBJICHHBIM yKa3aTejeM «MbIny. [Ipy HaxxaTol U yJepKUBaeMoM JIEBOM KJIaBHILE «MBIIIN» Kyp-
cop rpaduka OyeT cieoBaTh 3a MePEeMEIICHUEM YKa3aTellsl «MBIIIN» M0 TpaduKy;

- [IpY aKTUBHOM OKHE IPOrpaMMbl Ha)KaTh JIEBOM KHOIIKOHM «MBIIIM» HA IoJIe Tpaduka, U, Ipu
MIOMOIIY POJIMKA «MBIIIHY, IEPEMEIIaTh Kypcop rpaduka;

- [IpY AKTUBHOM OKHE IPOrpaMMBbl IIepeMeIlleHUe Kypcopa BIE€BO OCYIIECTBISETCS HakKaTHEM U
yIep>KMBaHHEM KHOIKH KJIaBUaTyphl <A> (B JaTHHCKOM packiajke), BipaBo — <D>.

MacmtabupoBaHie YHCIOBBIX OCEH OCYLIECTBISETCS MpPH IOMOIIM MaHHIYJIATOpa
«MbliIby. [Ipu mepeMenieHnH yka3aTensl «MBIIIN» BIOJb YWCIOBBIX 3HAUEHUN Oceil yKaszareib
«MBIIIWY OyleT MPUHUMATh BHEIIHUN BHUJ B COOTBETCTBUH C IpeNIojiaraeMbIM JieficTBHEM Mac-
mrabupoBanus rpaguka. [locne ycTaHOBKM yka3aTens HaXaTb JIEBOM KHOIIKOM «MBIIIN», JTHOO
HOPOKPYTUTH POJHK. PacTskeHune UM cxaTve rpaduka MpoucXoauT MpU MOMOIIM yKazaTesel npu-

HSBIIUX BUJ: +—F, —M — ]I TOPU3OHTAIBHON OCH U I , * — I BEpTUKaNbHOUM ocu. CaBu-
HYTh IpauK BNPaBO/BIEBO WJIM BBEPX/BHU3 MOXHO NP MOMOIIM yKa3aTeled MPUHABIIMX BUJI:

+—, —— 14 FOpH3OHTaHBHOﬁ oCHu " T ) l — IJId BepTHKaHLHOﬁ ocu. Eciin moMecTUTh YKa-

3aTCJIb «MBIIIN» Ha MEPECCUHCHUEC YMCIOBBIX oceﬁ, TO OH IPUMCET BU]J X . HpI/I HaXXaTUH JICBOM

KIIaBUIIU «MBIIIN) IPU YKA3aTCJIC TAKOr0 BHJa IMMPOUCXOANUT aBTOMaCHITa6I/IpOBaHI/Ie 0 OCH YpOB-
Hs CUTHAJIA.

23.2.2 Ilepenoc zpagpuueckoii u yucineHHou ungopmayuu 6 meKcmosvle peoaKmopbvl

Jlis xonmupoBaHUs OCLMJUIOIPAMMBl Ha)KaTh JIEBOM KHOMKOW «MBIIIKN» Ha Toje rpaduka
IpOrpaMMbl M Ha)kKaTh KOMOMHAIMIO «rOpsUMX KiaBHID» KinaBuatypsl <Ctrl> + <C>. I'padux 3a-
nuniercs B 0ydpep oomena (Clipboard). BectaButh rpaduk B 1100601 OTKPBITHINH JoOKyMeHT Microsoft
Word nmmn Excel MOXHO HaxaTueM «ropsuux KiaBUI» KiaaBuatypsl <Ctrl >+<V>, niu HaxkaTHeMm
Ha MPaBYO KHOIKY «MBIIIN» U BEIOOPOM B MOSBHUBIIEMCS MEHIO KOMaH/bl BecTaBUT.

Jlisi KONUPOBaHUS CONPOBOJUTEIBHONM MH(POPMALUU HAXKATh JIEBOM KHOMKOW «MBIIIN» Ha
noJie rpaduka MporpaMMbl U HaXKaTh Ha KHONKY KJaBUAaTypbl <> (B JIATUHCKOM pacKiiaJKe KJIaBu-
aTypbl). BcraButh 3Ty MHGOpMaLUIO B JH000i OTKPBITHIA TEKCTOBBIN JTOKYMEHT MOXHO HaXaTHEM
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«ropsiMX KiaBuID» KiaBuaTypsl <Ctrl >+<V>, unm HakaTveM Ha MPaBYO0 KHOIKY «MBIIITN» U BbI-
0OpOM B ITOSIBUBLIEMCSI MEHIO KOMaH/ bl BCTaBUTB.

ConpoBoautenbHas HHGOPMAIUS UMEET CIEIYIONIYI0 CTPYKTYPY: B IEPBOM CTPOKE MHUILIET-
Cs1 3ar0JIOBOK OKHA M Ha3BaHHE OTOOPaKaeMOro KaHalla; BO BTOPOW U TPEThEH CTpOKaxX — M3Mepsie-
MBI€ BEJIMYMHBI, & IMEHHO 3HA4YE€HHE BPEMEHH U 3HAQUEHUE YAaCTOTBI, COOTBETCTBYIOIIHE ITOJIOXKE-
HUIO Kypcopa rpaduka.

Jlis KONMMpOBaHUS YUCIICHHBIX 3HAYEHUNW BPEMEHHM M YacTOThl BUAMMOW 4acTH rpaduka
Ha)KaTh JIEBOM KHOIKOW «MBIIIN» HA MMoJie TpaduKa MporpaMMbl U HaXKaTh Ha KHOIKY KJIaBHATYPHI
<N> (B naTUHCKOH packiiajKe KiaBuatypsl). BctaButh 3Ty nHboOpManuio B 11000H OTKPBITHIA TEK-
CTOBBIH JTJOKYMEHT MOKHO Ha)KaTHEM «TOPSUMX KIaBHID» KiaBuaTypsl <Ctrl >+<V>, nnm HaxkaTH-
€M Ha MPaBYIO0 KHOIKY «MBbIIIMN» U BEIOOPOM B MOSIBUBLIEMCS] MEHIO KoMaHabl BeraButh. Beras-
JeHHas uHGOpPMAIHsI B TEKCTOBBIM JOKYMEHT OyJeT UMETh CIEAYIOIIYIO CTPYKTYpY: CHaJyajia UaeT
COIMPOBOUTENbHAA HUH(POPMALIKS, B CAEAYIOLUMX CTpOKaxX OyayT pacnojiararbcs 3Ha4eHUsI BpEMEHU
U COOTBETCTBYIOIIME 3TOMY BPEMEHU 4acTOThI. IIpy KOMMPOBaHUM U BCTaBKU YHUCICHHBIX 3HAYCHUN
BPEMEHH M 4acTOThl B JOKyMeHThl Excel Bo3moxkHa 00paboTka 3TON MHGOpMAIMU U OCTPOCHUE
rpaduKoB.
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ZETLab IIporpamma ®UJIbTPAIINA CUTHAJIOB

24 TIporpamma ®UJIbTPALIUA CUTHAJIOB

24.1 Ha3HauyeHMe POrPpamMMBbl

[Tpu mpoBeneHNUN Pa3IMYHBIX BHUJIOB MCIIBITAHUM, U3MEPEHUH, TUArHOCTHKU W PAcliO3HABa-
HUS PEYU B CIIOKHBIX YCJIOBHUSX OKPY)KAIOLIMX MOMEX, MOSIBISCTCS MpodiieMa TOCTOBEPHOTO OIle-
HUBaHUS KaKOTO-TMOO0 MapaMeTpa CUTHAJA, HalpUMep, YPOBHS, 4aCTOTHI, KOAPPUIIUEHTA KOPPEIs-
IIUH C JPYTUM CUTHAJIOM. ECiH MOJIe3HbIi CUTHAN U TIOMEeXa Pa3JIeNSFOTCs B YaCTOTHOM 00J1aCTH, TO
CaMBbIM PACTIPOCTPAHECHHBIM METOJIOM SIBIISIETCS METO] PMUIBTPAIIUN CUTHAIIOB.

briok-cxema mporpammsl puIbTpaliuy MpuBeieHa Ha pucyHke 24.1.

B DuUIbTp UHTE- OunbTp OunbTp
X.O}l , TPUPYIOLIHH- HIDKHUX BEPXHHUX Hetextop Brixon
> > > 6 V) B
maddepennm- 4acToT 9acToT ornGaromeit
pyroIuii (®HY) (PBY)

Pucynox 24.1

JIr060i1 U3 IEMEHTOB OJIOK-CXEMBI MOKET OBITh OTKJIIOUEH. DUIBTPHI MOXKHO TOJKITIOYAThH
IIOCJIEIOBATEIBHO JPYT 3a APYTOM.

[Iporpamma ¢uibTpamMu CO3MAET JTOTIOJHUTEIBHBIE BUPTYaJIbHBIE KaHAJbI, B KOTOPHIX U
POM3BOIUTCS 00paboTKa CUTHANOB. Bee curHaibl - peanbHble U BUPTyallbHble UMEIOT BHYTPEH-
HIOI0 CHHXPOHHU3AIMIO, YTO MMO3BOJISIET IPOBOIUTH UX COBMECTHYIO 00pabOTKy, Hapumep, MpH Mo-
Mol nporpaMMbl MHOrokaHajdbHbIi ocuuuiorpadg. lcxoanele curHansl s (GUiIbTpanuu
ocratotcsi Hem3MeHHbIMH. Bee nporpammer ZETLab nMeroT BO3MOXXHOCTh OJHOBPEMEHHO 00paba-
TBIBATh UCXOJIHbIE peaJIbHbIE CUTHAJIBI U OT(UIBTPOBAHHBIE BUPTYyasbHbIE.

Ha pucynke 24.2 npencrasieH uaHTEepdeEiic mporpaMMbl (PUIIBTPAIIUN CUTHAJIOB.

DUBTPALAg CHTHAIOB
Konu4ecTeo puNbTROB 4 | i]

KaHan ¢uneTpa ®1 Curnan 1| 92 Cnruan2|03 CurHang I ®4 Curuan?
MexoaHEN kaHan Curnan 1 Curuan2 Curhang Curuan?

Tvn duNETPA(MHT-ANd| NUHEHHEN  NHHEHHEH  NWHEWHEA | NHHEHHENH
duneTp BY i
YacToTa ¢BY, Ny
Cnaa, aB/oxT.

tuneTp HY

YacTora ®HY, Ny 100.00

Cnan serorr. 2N Z GO

Ornbawwaa

Bpema MHTErp., MC
EanHuLa uam.
Onopa, ab

Pucynoxk 24.2

Ha pucynke 24.3 npencraBieH pe3yabTaT paboThl MpOrpaMMbl (PUIBTPALIMM CUTHAJIOB, KO-
TOpBI oOpabaThiBaeTcsl mporpaMMori MHorokaHaiabHblil ocuuiiorpad. Ha BepxHeit ocruimio-
rpaMMe IpeJCTaBiIeHa BpeMEHHas peaju3alisi HCXOIHOT0 CUTHaa, Ha cpeiHell — OT(MIbTPOBaH-
HBII CUTHAJI, Ha HIDKHEH — orubarommas oT(h)UiIbTPOBAaHHOIO CUTHAJIA.

ITpu pabote mporpammsl PUIBTPALMA CHTHAJIOB MOSBIISIOTCS JIOTOJHUTENIBHBIE BUPTY-
aIbHBIC KaHAJIBI, KOTOpbIe oToOpaXkatoTcs Bo Bcex nporpammax ZETLab. Ha pucynke 24.4 noka-
3aH uHTepdeiic nporpaMmmel PerakrupoBanue ¢aiiioB napamerpos. B nranHoM npumepe nepsbie
JIBa KaHaJa ABIIIOTCA PEAIbHBIMHM, & CJIEAYIOINE YEThIpe KaHala, IOJICBEYCHHBIE IPYTUM LIBETOM
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IIporpamma ®UJIBTPAIINA CUTHAJIOB

ZETLab

SIBIIAIOTCA BI/IpTyaJIbHBIMI/I KaHaJIaMU. KOHI/I‘-ICCTBO BI/IpTyaJIbHBIX KaHaJIOB 3aBHUCUT OT KOJIHNYCCTBA
pasIMYHBIX IPOTPaMM, CO3AIOIINE BUPTyalbHbIe KaHAIbl. MaKCHMaIbHOE KOJUYECTBO BUPTYaslb-
HBIX KaHAJIOB — He OoJtee 60.

™ Pe paktupoBanue daina KOHPHIYpauMM H3me pHTe IbHBIX KaHanos - tabconfig.cfg

[ Moroxananskeii ocynnnorpad

t=002360c Hatumk 2= 22119 mB
5000

-5000
[ 0005 0.0t 0ms
t=002360c Harumk 2 nuu. + @Y = 8538 mB
5000

ot

-5000

0005 oo 0015
t=002360 ¢ Aarumk 2 avH. + 4 = 1012 4 mB
5000

i

-5000
0005 0.01 0015

002

W

0025

0025

202

003 0.035

003 0.035

003 0,035

0.045

0.045

0.045

005 0.055

005 0.055

005 0055

L EX]
Bhixos,

WiTepsan, ¢
0.100
Yacrara, [y

25047y ~

Kon-go kua

W

@

Astomac
Crapr
Cron

3anuce

-

00 [T Cosmewy
Bpema, c

76.923600

Pucynox 24.3

CEX

daiin PepakTupoBaHue dainoe  CTpoxa  Cnpaska
AT7UBN:258 B Coperims
N¢  YygcTe. npeobp., Ea. uzm. KY eHewHero Mpeas. OnopHoe Paiin nonpaeku &YX Cmew. nocr. HazeaHue kaHana
B/eq.uam. ycuauTena ycUAMTENE 3Hay. AnA COCT., 8.U3M.
BoiyMch. ab
1 0.001 mic™2 1 0 0.001 0 0 Curnani
2 0.001 mB 1 ] 0.001 0 0 Curnan2
3 0.001 mMB 1 0 0.001 0 0 [eHepaTop 1
4 0.001 mMic™2 1 0 0.001 0 0 P1 Curnani
5 0.001 mMB 1 0 0.001 0 0 P2 Curnan2
6 0.001 mB 1 0 0.001 0 0 P33l eHepaTop 1
Pucynok 24.4

B nporpamMve @uiabTpanus CHrHAJOB IIPETYCMOTPEHBI CIEIYIOIINE BO3MOXKHOCTH:

1. Beibop konmvecTBa KaHAJIOB JJisi TpoBeaeHHs GunbTpamuu. [IporpaMma MOXET OTHO-
BPEMEHHO (DUIBTPOBATh HECKOJBbKO KaHANOB. [IpuueM (umbTpanus MOXKeT MPOU3BOAUTHCS, KaK
OJTHOTO, TaK M Pa3INYHbIX U3MEPUTEIbHBIX KaHAJIOB, BKJIIOYAsi BUPTyaJIbHBIC KaHAJIbI.

2. BpiOop Tuna ¢uiastpa:
* JIMHEUHBIM;

* HMHTErpupyroumii 1-ro nopsaka;
* WHTETPUPYIOIINN 2-TO NOPsJIKa;
* muddepeHmpymui 1-ro nopska;
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ZETLab IIporpamma ®UJIbTPAIINA CUTHAJIOB

+ muddepeHIUPYIOMUA 2-T0 MOPSIIKA.

JuddepernurpoBanue 1 HHTETPUPOBAHUE CUTHAIOB LIMPOKO HCIOIB3YETCS B BHOpaLUU U
aKycTuke. BONbIIMHCTBO MPUMEHsAEMBIX B BHOpalMM JAaTYUKOB SIBISIOTCS MbE303JIEKTPUYECKUMU
aKceJIepoMeTpaMu, T.€. JaTYUKH OTAAIOT CUT'HAJ MPONOPLMOHANBHBIA YCKOpeHHI0. MHOrue KoH-
TpoJIMpYyeMble BUOPALIMOHHBIE TapaMeTPbl MEXaHU3MOB 3aJJal0TCsl B YPOBHAX BUOpockopocTu. s
0aaHCHPOBKM BPAIAIOMIMXCSI MEXAaHW3MOB, HEOOXOAMMO 3HAaTh BHUOpOIIEpPEMEIIEHHE B TOYKE
KperieHus: BubpojaTuuka. [l monydyeHus: CurHaia BUOPOCKOPOCTH U3 CUI'HAJla BUOPOYCKOPEHMSI
HE00XOUMO ATOT CUTHAJ MOABEPrHYTh UHTETPUPOBAHMIO IIEPBOTO Mopsiaka. g nosydyeHus cur-
HaJla BUOpOIIepeMeEIIeHUs] HE0OX0IMMO MIPOBECTH JBOMHOE MHTETPUPOBAHUE CUTHAJIa BUOPOYCKO-
peHus. AHAJIOTUYHO, U3 CUTHANA JaTYMKa JIMHEHHOTO NepeMenieHNs MOKHO MOJyYUTh CUTHAJ CKO-
POCTH MEepEeMEIICHHUs U CUTHAJ YCKOpeHUs (g epeHInpoBaHuEM CUTHAIA.

JuddepenurpoBanne curHaga Mojae3HO IMPU BUOPOAKYyCTHUYECKOM MOHHUTOPHUHIE pa3ivy-
HBIX cucteM. OJHUM M3 BaXHEWMIIMX [apaMETPOB MOHUTOPUHIA SIBISIETCS TPEH] Ipolecca, T.e.
JIOJITOBPEMEHHOE M3MEHEHHE YPOBHS KOHTPOJIMPYEMOrO CHTHajla 110 BpPEMEHM (HalpuMep, UHTe-
rpajbHBIA YpOBEHb BUOPALIMY UM YPOBEHD LIyMa B Mojoce). J[i1s KOHTpoJis U3MEHEHUSI 3TOTO CUT-
HaJla MOKHO NpoudepeHpoBaTh 3TOT CUTHAI U CIEAUTh 32 YPOBHEM €ro HpOU3BOJHOH, T.€.
YPOBHEM MU3MEHEHHS CUTHaA.

Ecnu BXOJHOM CUTHaN SIBIISI€TCSI CUTHAJIOM BHOPOYCKOpEHUs (T. €. €MHHULA U3MEPEHUus g
Wi M/c”2), TO IPH WHTETPUPOBAHUY €IUHHIIA H3MEPEHHSI BEIXOHOTO KaHaIa CTAHOBUTCS €MHHIIA
U3MepeHus: BUOpockopocTh - M/c. [Ipu 1BOITHOM MHTErpUpOBAHUU CUTHANIA BUOPOYCKOPEHUS eau-
HUIIA U3MEPEHHUS BBIXOIHOTO KaHala CTAHOBUTCS €MHMIIA BUOporepeMerienus: — M. OnopHble 3Ha-
YyeHus A pacueTa 1b Takke NpeTepneBaroT u3MeHeHus. Eciu y BXOAHOro kaHajia OIOpPHOE 3Ha-
yeHus 1b ObuM BIOpaHbl o cucreMe ISO, To onopHbIE 3HAYEHUS BBIXOJHBIX KaHAJIOB JJIsl UHTE-
IpUPOBaHMS U JBOMHOIO MHTErpUpoBaHUs Takxke Oepyres mo cucteme ISO. Ecnu onopHble 3Haue-
Hus ab BeiOpansl o 'OCT, TO onopHbIe 3HaYEHUS BBIXOIHBIX KaHaJIoB 3a1at0Tcs Takke 1no 'OCT.
B npoTuBHOM cityyae K eMHULIE U3MEPEHHs BXOHOIO KaHaja Py MHTErPUPOBAHUN J100aBIIsAETCS
“*¢”, a IpW JBOWHOM MHTETPUPOBAHHUH — “*¢2”, mpu nuddepeHpoBannuu — “/c”, mpu ABOHHOM
g depeHpoBanuu — “/c*2”. OnopHble 3HaU€HUs pacueTa Ab Mpu 3TOM HE MEHSIOTCS.

JIuHeHHbIN QUIBTP HE MPOU3BOIUT HUKAKUX JIEHCTBUI.

3. OuabTPhl HU3KUX U BBICOKHX YacTOT. B KaXk10M KaHase mporpaMMel (pUIbTPALIUH MOTYT
BKJIIOUAThCS (UIIBTPHl BEPXHUX W HUKHHMX YacTOT, YacTOThI cpe3a (GuiabTpoB 3anatorcs B ' u
YCTaHaBIIMBAIOTCSA HAa ypOBHE MUHYC 3 1b.

4. Orubaromas curHaia. IIporpamma @unbTpanusi CUrHAIOB MO3BOJSET PacCUUTaTh OTHU-
Oarorryto curHana. Orubaronias ypoBHS PacCUUTBHIBAETCS KAaK CIIIAXKEHHOE CPEHEKBAIpaTHUYECKOe
3HaueHue curHana. [lapamerpom aiis orubaromei GyHKIMEH SBISETCS BpeMsl CrilaXKUBaHUs, KOTO-
poe 3a1aetcst B Mc. Jlji1 BUOPOMETPOB U IIyMOMEPOB CTaHAApPTU3UPOBAHBI JBa BPEMEHU YCpEIHE-
Husa “Fast” (125 wmc) “Slow” (1000 mc).

24.2 OnucaHue NporpamMMsl

Jlnst 3amycka nmporpaMMbl @UabTPalUsi CUTHAJIOB HEO0X0AMMO B MEHIO ABTOMATH3ALUS
(pucynok 24.5) nanenu ZETLab BriOpats komanay ®@uibTpanus curiaioB. Ha sxpane MOHHTO-
pa oroOpa3zurcs padbouee OKHO nporpamMmsl @UAbTPaLUs CUTHAJIOB (pUcyHOK 24.6). B 3aronoske
OKHa IMpOorpaMMbl OyJaeT oToOpa)kaThCcsl Ha3BaHHMe Mporpammbl. Huke pacnonaraercs tabnuma. B
HEPBOM CTOJIOIE TaOJIUIBI CEPOro I[BETa pacHojaraloTcs Ha3BaHHs MepeMeHHBIX. Bo BTopoM u 1mo-
CJIETYIOIINX CTOJIOLaxX 3HAYE€HUS ATUX EPEMEHHBIX.

IIpumeyaHue: TpPOrpaMMy MOXKHO 3allyCTHTh HEMOCPEACTBEHHO M3 pabodueil AMPEKTOPHH
ZETLab (o ymomuanuro: ¢:\ZETLab\). ms 3amyckaemoro ¢aiina: filtrdiff.exe.
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IIporpamma ®UJIBTPAIINA CUTHAJIOB ZETLab

| ABTOMaTU3aUMA CepeucHble
Perynarop

ApUPMOMETP

Punetp 50 My

@ PUABTPAUNA CUrHANOE

% ZetPopmyna

O6HapY#UTEND COBBITUIA

912 KoHeeprep daiinos

Pucynoxk 24.5

| (DM.HIITPEI.I,M.II CHIHA0B

KonW4ecTED grnbTROE _

K.aHan ¢wrneTpa 1 CurHan 1| B2 CHrHanz | 03 CurHang | ©4 CurHany
HecxoAHEA KaHan CurHan 1 CHrHanz CHrHanig CHrHan?

THn dWNETRAHHT-AMG| NHHeHEA | AMHeRHEH | NWMHeAHEE | AMHeRHEA

tuneTp BY
YacToTa #BY, Ty

PuneTp HY +
YacToTa #HY, My 100.00 100.00

Oruvbawmas

Bpema wHTErp., Mo

EauMHMLA Ham.

Pucynok 24.6
Kaxnmast crpoka TabnuIbl 3aKpalieHa OnpeIeICHHBIM [[BETOM. 3eJICHBIH BET CTPOKU O3Ha-
4acT, 4YTO mapaMeTp 3TOH CTPOKHU MOKHO 3a/1aBaTh, pO3OBBIﬁ IBET CTPOKH O3HAYACT, YTO IMapaMeETp
9TOM CTPOKH 3aBHCHT OT BEPXHHX CTPOK M HE MOXKET OBITh N3MEHEH BPYYHYIO.

PaccMoTpum TabaAILY TIOCTPOYHO:

Crpoka Kanan ¢puabTpa — B Hell 0TOOpaKaIOTCS Ha3BaHHUIO CO37aBacMbIX Tociie GpribTpa-
LMW BUPTYyaJIbHBIX KaHaloB (punbTpa. CTpoka ceporo 1era. [lapameTpsl B 3TOH CTpOKE HE MOTYT
OBbITh U3MEHEHBI.

Crpoka Mcxoaublii kKaHaa — B Hell BeIOMparoTcs (u3nyeckue Ju00 BUPTyaIbHBIC KaHAIIBI
Ui Kakaoro ¢uibTpa. st BeIOOpa KaHana /i pUIbTpaliy HaXKaTh JIEBOW KHOMKON «MBIIIN» Ha
HY)XHYIO STYEHKY CTOJIOIA BRIOPAaHHOTO BUPTYaJbHOTO KaHaia GuibTpa cTpoku McXoaHblii KaHa.
[Tocne yero oToOpa3uThCs CIUCOK KaHANOB ((hU3MYECKHX U BUPTYalbHbIX). B 3TOM cnmcke (pucy-
HOK 24.7) BKIIIOYEHHBIN KaHa OyneT orMedeH (iaakkoM. [t BBIOOpa HYy>)KHOTO KaHasa st (Qrihb-
TPaLUU HaXKaTHEM JIEBOM KHONIKOW «MBIIIN» BBIOPATh Ha3BaHHE ATOTr0 KaHaja.

=t 17 B B
IEHHEIH  MMHEHHEH | AHHEHHE
+ CHrHan 1
000 o Cyrnanz
CHrHang
CHrHan?
CHrHans

.8+.
[}

CHrHan9
CHrHanln

CHrHanll

®1 CurHan 1
B3 CHrHang
P4 CurHan?

Pucynoxk 24.7
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ZETLab IIporpamma ®UJIbTPAIINA CUTHAJIOB

Crpoka Tun ¢puiastTpa(uHT-a1ud) — B HEeil BeIOUpaeTcs Tuna GUiIbTpa OTHOCUTEIBHO KOTO-
poro 0yner oTgpUIbTPOBaH CUrHal BEIOpaHHOro KaHama. J{ist BeIOOpa Tuna GpuibTpa HaXxarb JIEBOU
KHOTIKOW «MBIIIN» HA HYXHYIO STYeHKY CTOIOIA BRIOPaHHOTO BUPTYaJbHOTO KaHaa (huiIbTpa cTpo-
kv Tun ¢puabrpa (uaT-aud). [locae yero 0To0pasuThCs CIIUCOK TUITOB PHILTPOB (pUCYHOK 24.8).
B sTOM cniucke 3aaelicTBOBaHHBINA THIT (puiIbTpa OyaeT ormedeH QuiaxkkoM. st BbIOOpa HYKHOTO
Tuna GuiabTpa HaXxKaTueM JICBOW KHOINKOM «MBIIIN» BBIOpATh TUI (PUIIBTPA.

arnan 1 CurHanz CHrHanG CurHa

HeHHEH | NMUHeRHHH  nHHeRH

+

S00.0 P
W THHEFHBIR
2400 -

. AuthrepeHUHpYHIWME 1 .
T ﬂnd:d:epeﬂunpyrfu.mn z am
el HHTEI’pHp'}.-'I-DLLLHT 1 T

HHTEMPHPYHILLHH 2

=) o o =]

Pucynok 24.8

Crpoka ®@uabTp BU — B Hell BKItoUaeTcs/BeIKiI0uaeTcss GuiabTp BepxHux yactot (OBY).
Bxmrouenne ®@BY ocymiecTBiseTcss HaXXaTUEM JIEBOM KHOIIKOM «MBIIINM» HA HYXHYIO SYEHKY
cTos01a BeIOpPAaHHOIO BHUPTyallbHOro KaHaia (uibTpa cTpoku ®@uastp BY. Ilocne BxitoueHus
®BY B 3TO# siueiike 0TOOpasuTCs 3HaK «+». COOTBETCTBEHHO s BhIKiItoueHuss ®BY Haxats Jse-
BOIl KHOTKOW «MBIIIN» Ha ATy SYEHKY CO 3HAKOM «+», moclie 4ero sueiika Oyner mycroit u ®BYU
OTKJIFOUUTCS.

Crpoka Yacrora ®BY, I'm —B Hell 3agaeTcs 4acToTa cpe3a GuiIbTpa BEpXHUX 4acToT. Ya-
CTOTa cpes3a 3ajaeTcs B reprax. MuHMManbHOE 3HA4eHHE 4acToThl cpe3a 0,5 ', MakcumaibHOE
3HAYEHHUE YaCTOTHI 3aBUCUT OT MOJKIOYEHHOIO YCTPONCTBA U YCTAHOBIECHHOW YacTOTHI JUCKPETH-
3aruu B nporpamme Hactpoiika mapamerpoB ALIII u LIAII (nyukT 4 Hactosimero PykoBoacTBa
onepartopa). /g n3MeHeHus: 3HaYeHUs YacTOThI cpe3a HajJ0 HaXaTh JEBOM KHOMKOM «MBIIIN» Ha
HY)KHYIO STUEHKY CcTOJI0Ia BBIOPaHHOTO BUPTYaJIbHOTO KaHaia guibtpa ctpoku Yacrora ®BY, I'n,
c/lelaB TaKUM 00pa3oM sYeiKy aKTHBHOM, ¢ KJIaBUATypbl BBECTU 3HAYEHME YacTOTHI cpe3a. Ecnu B
ATOM siueiike paHee ObLIO BBEJIEHO 3HAUEHHE YacTOThI Cpe3a, TO HE0OXOUMO Iepel BBOJOM HOBOTO
3Ha4YeHUs YJIAIUTh CTapoe 3HaueHHe KHOMKoW kiaBuarypel <Backspace>. Ilocie BBojJa HOBOTO
3HA4YECHMS YaCTOThI Cpe3a HAXKaTh KHOIKY KiIaBuaTypsl <Enter>.

Crpoka Cnaa, 16/0KT, pacrnonoxenHas noja crpokoir Yacrora ®BY, I'n — B Hell oToOpa-
xaetcs 3HaueHue crnajaa unstpa ®BY. Cnan otobpaxaercs B 1b Ha okTaBy. 3HaueHUs B sSUEHKax
JTOU CTPOKHU 3aBUCAT OT 4acTOThI cpe3a PBY u He U3MEHAIOTCS BpYUHYIO.

Crpoka ®uabtp HY — B Hell BKiItodaeTcst/BbIKI0YaeTcs punbTp HUKHUX yacToT (OHUY).
Brmrouenne ®HY ocyiiecTBiiseTcss HaKaTUEM JIEBOM KHOIIKOM «MBILIN» Ha HYXKHYIO SYEHKY
CTOJNIOIIa BHIOPAHHOTO BUPTyaJbHOTrO KaHaia ¢uibTpa cTpokd ®uastp HY. [locne BximoueHus
®HUY B 3710i1 siueiike oToOpazutcs 3Hak «+». CooTBeTcTBEHHO JUIsl BhlkimoueHus @HY HaxaTh je-
BOIl KHOMKOW «MBILIN» Ha 3TY SYEHKY CO 3HAKOM «+», Mocie yero syeiika oyaer mycroi u ®HY
OTKJIFOYUTCH.

Crpoka Yacrora ®HY, I'n - B Heil 3agaeTcst yactoTa cpe3a puiabTpa HIXKHUX yacToT. Ya-
CTOTa cpe3a 3aJaeTcs B repuax. MUHUMaIbHOE 3HaueHue 4actoThl cpe3a 0,5 [, makcumanbHOe
3HAQYECHHUE YaCTOTHI 3aBUCUT OT MOJKJIIOYEHHOI'O0 YCTPOMCTBA U YCTAHOBJIEHHON YaCTOTHI AUCKPETH-
3aruu B mporpamMe Hactpoiika napamerpos AL u LNAII (mynkrt 4 Hacrosmero PykoBoacrBa
onepartopa). /g u3MeHeHus 3Ha4eHUsI YacTOTHI cpe3a HaJ0 HaXaTb JEBOM KHOMKOM «MBIIIN» Ha
HY)KHYIO SUEHKY CTOJOIa BHIOPAHHOTO BUPTyaJlbHOTO KaHana (unbTpa ctpoku Yacrora ®HY,
I'u, cienaB TakuM 00pa3oM SUYEHKY aKTHBHOM, ¢ KJIaBHATyphl BBECTH 3HaYEHHE YacTOTHI cpe3a. Ec-
JU B 3TOM sUelike paHee ObUIO BBEJEHO 3HAUEHHUE YaCTOTHI Cpe3a, TO HEOOXOAUMO Mepel] BBOJIOM
HOBOT'O 3HAUYEHUs yJaJIUTh CTapoe 3HaUeHHEe KHOMKOU KiaBuarypsl <Backspace>. [locne BBoja HO-
BOT'O 3HAQYEHMSI YaCTOTHI CPE3a HAXKATh KHOIKY KJIaBuaTypbl <Enter>.
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Crpoka Cnaa, 16/0KT, pacnonoxxeHHas noj crpokoir Yacrora ®HY, I'n — B Heii oToOpa-
kaetcs 3HadeHue cranga puibrpa ®HY. Cran otobpaxaercs B 1b Ha OKTaBy. 3HaUCHUS B siYCHKaX
ATOM CTPOKHU 3aBUCAT OT 4acTOThl cpe3a OHY u HE UBMEHSAIOTCA BPYUYHYIO.

Crpoka Orubamwimasi — B HEW BKIIIOYAETCS/BBIKIIOUACTCS Orubaromieii curHana. Briroue-
HUE OTHOAIONICH OCYIIECTBISCTCS HAXKATHEM JICBOW KHOIKOW «MBIIIN» HA HY)KHYIO SI9EHKY CTOJIO-
11a BEIOpAaHHOTO BUPTYaJbHOTO KaHana ¢uibTpa cTpoku Orubaromas. [locne BkimtoueHus oruba-
IOMEH B ATOW sUelKe OTOOpasuTCs 3HAK «+». COOTBETCTBEHHO ISl BBIKIIFOUEHHUs OTHOArOIIeH
Ha)XaThb JIEBOI KHOMKOM «MBIIIN» Ha ATy AYEHKY CO 3HAKOM «+», MTOCIIe Yero syeiika Oyaer mycroit
Y Oru0aroIas OTKJIIOYNUTCS.

Crtpoka Bpemsi MHT. Mc — B Heil 3a1aeTcsl BpeMsl HHTETpUpOBaHUs (CriiaxxuBanusi) B Mmc. Jliis
M3MEHEHUS 3HAUCHHUS] BPEMEHU MHTETPUPOBAHUS HAJI0 HAXKATh JIEBOM KHOIMKOM «MBIIIN» Ha HYX-
HYIO SYEeHKY CTONOIa BBIOPAHHOTO BUPTYAIbHOTO KaHaja ¢uibTpa CTpoku Bpemsi MHT. Mc, cienaB
TakuM 00pa3oM sYEHKy aKTUBHOM, C KJIaBHATyphl BBECTU 3HAYCHHUE BPEMEHU WHTErpupoBanus. Ec-
JU B 3TOM siueiike paHee ObLJIO BBEICHO 3HAUECHHE BPEMEHU MHTETPUPOBAHUS, TO HEOOXOAUMO Iie-
pea BBOJAOM HOBOI'O 3HAU€HHUs YJAJIUTh CTApO€ 3HaUeHHE KHONKOM kiaBuaTypsl <Backspace>. Ilo-
CJie BBOJIa HOBOT'O 3HAUEHUS] BpEMEHU MHTEIPUPOBAHUS HAXaTh KHOIIKY KJIaBHaTyphl <Enter>.

Crpoka EaquHuna u3M. — B Heil 0TOOpakaeTcs eMHIIA U3MEPEHUS CUTHAJIa (PUIBbTPYyEeMOro
KaHaja. JTa cTpoka He penaktupyemas. Exunuibl uamepenus o6epyrcs u3 nporpammsl PegakTu-
poBanue daiijioB napameTpoB (IyHKT 5 HacTosmiero PykoBoacrea oneparopa).

Crtpoka Onopa (ab) — B Heil oToOpaxkaeTcss ONMOPHOE 3HAYCHHE JJISi BBIYMCICHUS YPOBHS
curHaia B 1b. OnopHoe 3Ha4yeHue i Beranciaenus nb oepercs u3 nporpamMel PenakrupoBanue
(paiinoB napamerpoB (MyHKT 5 HacTosero PykoBoacrea oneparopa). Ota CTpoka HE PeIaKTH-
pyercs.

JUis BBIXOJa U3 TPOrPaMMbl HEOOXOIMMO HaXKaTh KHOIKY [£3], paclojIoKEHHYI0 B IPaBOM
BEPXHEM YTy OKHa.
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25 Hporpamma ZET®OPMYJIA

25.1 Ha3nayeHHe NpPoOrpamMmbl

[Iporpamma npenHa3zHaveHa /ISl BHIOJHEHHS apUPMETUYCCKHX, ATeOpanvdecKux U JIOTH-
YEeCKUX OIepaluii 1 GUIbTpaIluy JaHHBIX, TocTynammumx oT 61okoB ALIIl, u3 panee 3anucaHHBIX
daitnoB wiau nporpamm makera ZETLab (mporpammser I'eneparop curaajion, ®uibTpanusi CHUr-
HAJIOB).

25.2 OnucaHue NporpamMMbIl

Jlns 3anmycka nporpamMbl ZETFormula seo6xomumo B MeHIO ABTOMaTH3aIUst (PUCYHOK
25.1) nanenu ZETLab Bei6pats komanay Zet®omysia. Ha sxpane MoHuTopa oToOpasutcs pabouee
okHo nporpamMmel ZETFormula (pucynok 25.2).

IIpumeyaHue: MporpaMMy MOKHO 3aIlyCTHTh HEIIOCPEICTBEHHO M3 paboyel JTUPEKTOPHU
ZETLab (o ymomuanuto: c:\ZetLab\). imst 3amyckaemoro daiina: ZFormula.exe.

| seromarusauma CepsmcHble [

Perynarop

@ ApudMomMeTp

58] Punern 50Ty
PUABTPAUMA CUTHANDE
% ZetPopmyna

B O6napywmene cofiman

o942 KoHeeprep daiinos

Pucynok 25.1
%> ZFormula
= S—r OnopHoe
HazeaHue KonuyecTeo kaHanos: \ v [MaKpocm>> " Cnpaeka En. Ouana- 3Hay. ana
Kanana W3M. 30H  Bbl4Mcn. ab
BripaxeHue
Kawanl = e [1000  |0.001
Pucynok 25.2

B cniucke I R4 ], cipasa oT Haanucu KosuvecTBo KaHaJI0B BIOWpAETCs KOJTMYECTBO
CO3/1aBaeMbIX MPOTrpaMMON BHUPTYalbHBIX KaHAJIOB. 3aJaThb HEOOXOAMMOE KOJIMYECTBO KaHAJOB
MOYKHO JIBYMsI CIIOCOOaMU:

- Ha)KaTh Ha CTPEJIKY MOJIS U «MBILIBIO» BBIOPATh U3 PACKPBIBLIETOCS CIHCKA HYKHOE 3HAUEHUE;
- HQ)KaTh JIEBOM KHOMKOW «MBIIIM» Ha MOJIE U MPHU MOMOILHU POJIMKA «MBILIH», TUO0 KHOIOK KJa-
BHATYPHI CO CTPCIIKAMH <T>u<d> BbIOpaTh HYKHBIN AJIEMEHT.

B nonax nox Haanuceio Hazpanue Kanana oroOpaxkaroTcst IMEHa BUPTYAJIbHBIX KaHAJOB,
co3manHbx mporpammoirt ZETFormula. Dt kaHamsl OyayT oTOOpakaThCs BO BCEX APYTUX MPO-
rpammax ZETLab.

B monsx mon Haamuceio Beipakenue otoOpaxkarorcst ¢popmydnbl st pacueta. CHHTaKCHC
omnucaH B pazzene 25.2.1 Cunmaxkcuc nacrosuiero PykoBoacrsa oneparopa.

B nonsix mox Hagnucero Ex. M3M 0ToOpaxaroTcs eIMHUIBI M3MEPEHUS JIJTsl KaHAJIOB.

B nomnsax nox Haanuceio J{mana3zon otoOpaxaroTcs MaKCUMalIbHO JIOMYCTHMbIE YPOBHHU 11O
KaHaJiaM (MUHUMAJIBHO JOIYCTHMBIE YPOBHH paBHbI ().

B nonsix nmog Hagnuceio OnopHoe 3HaY. ISt BBIYUCI. 1B 0ToOpa)katoTcst OonopHbIe 3Have-
HUS JUTSI BRIYMCIICHUS] YPOBHEH CUTHAJIOB B JeIMOeTax.
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Jly1s TOro 4TOOBI U3MEHUTH 3HAUYEHHE KAKOro-1u0o Mo, He00XOAMMO Ha)KaTh B €ro o0Ja-
CTH JIEBOM KHOIIKOM «MBIIIN» U BBECTH 3HAYEHUE C KiIaBUaTyphl. [Ipy HaxxaTUu Ha NPaByIO0 KHOIKY
«MBIIIN» B 00JaCTH TOJISI MOSBISETCS MEHIO CTaHJIAPTHBIX omnepauuil pabotsl ¢ Oydepom oOMeHa
Windows, a st monst BeipaxkeHne 3T0 MEHIO TakKe COJCPKUT Ha3BaHHs BCEX JOCTYMHBIX (YHK-
Ui (MaTeMaTH4eCKUX, U3MEPUTEINIbHBIX ), GUIBTPOB, ONEpalluii, KaHAIOB, TEHEPATOPOB U KOHCTAHT
(pucynok 25.3). Onucanne KOHTEKCTHOTO MEHIO, H300paXEHHOTO Ha PUCYHKE 25.3 MOXKHO HATH B
pasnene 25.2.2 Cmpykmypa mento Hactosimero PykoBoacrsa oneparopa.

%> ZFormula
: OnopHoe
HazsaHue Konuyecteo kananos: |4 i [ Makpoce>> ][ Cnpaeka ] Ea. Hduana- 3Hay. ana
Kanana M3M. 30H  Bblducn. A
BripaxeHue
Kamanl = <5 [1000  [0.001
> T
| = [Firl{ <BuGponaT g - \ mB [1000  |0.001
I = I1 5007< | Onepaunn G mB |1000 |0.001
I = I(Teuaonawux] MaT. dhyHKuMH e MB (1000 |0.001
| MzMep. ByHKUMA K — -

DPUNETPBI
eHepaTopbl

v v v wvw

Bbipesate
Konvposatb
BcTaenTe
¥aanmte

BelaenuTe BCE

CoxpaHnTh dopryny
3arpysuTe dopmyny

Pucynok 25.3

Knonka CripaBka BBI3BIBAcT CIIPABKY 10 IPOrpaMMe.

Knonka MakpochI>> BbI3bIBa€T JAMAJIOTOBOE OKHO Ul HANKMCaHUs MakpocoB ((pyHKuumi
oTpesieNIeMbIX MOJb30BaTeNIeM Ha 0a3e yxe umerouiuxcs). [TonpobHee 06 3TOM MOXXHO y3HaTbh B
paznene 25.2.3 Makpocwt HacTosiiero PykoBoacTBa oneparopa.

BbIX0/1 M3 IPOrpaMMBbl OCYIIECTBIIAETCA HAKATHEM KHOMNKH [Ed], pacrosioxeHHOH B PaBoM
BEPXHEM YTIJIy OKHA MPOTrPamMMBbl.

25.2.1 Cunmakcuc

[Mporpamma ZETFormula siBnsiercsi TpaHCIATOPOM BBIPAXKCHUI B PEIKUME PEalbHOTO Bpe-
meHu. T.e. mocie BBOJA BBIPQXKEHHUS, B CIyyae €ro MpaBUIbHOCTH, OHO HAYMHAET BBIOIHSITHCS.
Ecnu BeIpaskeHHE BBEICHO HEMPABUIIBHO, TO BEIUYMCIISIETCS MOCIIEIHEE TIPAaBUIIBHO BBeIeHHOE. [Toka
HUYEro He BBEJCHO BUPTYAJIbHbIM KaHaN 3aM0JIHACTCS HYJIEBBIMU 3HAUCHHUSIMU.

B kauectBe coolmieHust 00 ommodke nmporpaMma Mo ICBE€UYNBAECT KPACHBIM IIBETOM UMs KaHa-
Ja, BBIpaXKEHHE JUIsl KOTOPOTo HeBepHO. /[ mpaBMIIbHO BBEAECHHBIX BBIPRXKEHUIN UMS KaHaia MoJ-
cBeunBaeTcs 3eJaeHpIM. OMMOKN B CAMOM BBIPQYKEHUH TaK )K€ BBICIISIFOTCS KPACHBIM.

KoHcTaHTHBIE BBIpaXEHUS IMOJICBEUYMBAIOTCS (hroneTOBBIM I[BeTOM. CHMBOJIOM - J€CATHY-
HBIM Pa3JIJIUTEIIEM SIBIISIETCS TOUKA.

3Haku apu(pMeTHUECKUX onepanuil BbIACISIOTCS TOTyObIM IIBETOM.

CKOOKH BBIICIISIFOTCSI KOPUYHEBBIM IIBETOM.

Nmena QyHKIUI MOJCBEYMBAIOTCS TEMHO-3€J€HBIM IBeTOM. [lepemenHble i QyHKIUI
HECKOJIPKUX TEePEeMEHHBIX 3alMCHIBAIOTCS Yepe3 3amaTyro. [locie 3amsaToil mepen 3HaUYCHHEM Clie-
Jyrouiei nepeMeHHoi Heo0X0JMMO CTaBUTh MPoOen (PUCYHOK 25.4, cTpokH 2 u 4).

Ha3Banus kaHaoB 3aKIIFOYAlOTCS B YTIIOBBIE CKOOKH < >,

Ha3Banus kaHaJIOB M KOHCTAaHT YYBCTBUTENBHBI K PETHCTPY (UE€PEIOBAHUIO CTPOUHBIX U
MIPOTHCHBIX OYKB).
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ITpumep mporpammel ZETFormula uzobpaxen Ha pucynke 25.4. B manHom ciyuae ase
OIIMOKHU: BO BTOPOH CTPOKE YHCIIO OTKPHIBAIOIINX CKOOOK HE paBHO YHCIY 3aKPBIBAIOIINX, & B YET-
BEPTOI HEMPaBUIBLHO YKA3aHO MMl KaHaJa.

OnopHoe
HazgaHue KonuyecTeo kaHanos: |4 v’ [Maxpocu» ][ Cnpaeka ] Ea. Ouwana- 3Hay. ana
KaHana W3M. 30H  Bbliumcn. ab
BripaxeHue
= [Kwhitenoise> MBE |1000 0.001
Kanan?  =|Max[<Curnanl2>, 10 MEB 1000 0.001
Kauas =1(159)/(5*15.5) MB 1000 0.001
Kauand = |Firbp[ <Tenzoparuukl>, 100, 2000} ~MB 1000 0.001
Pucynok 25.4

25.2.2 Cmpyxkmypa menio

[Ipu HaxxaTH¥ MPaBOM KHOMKON «MBIIIK» B 00JACTH IMOJIS CIIpaBa OT Ha3BaHUS KaHala Mo-
SIBJISICTCS. KOHTEKCTHOE MeHI0 (pucyHok 25.3). Jlnsi BBINONHEHHS KaKOW-THOO KOMAaHIbI KOH-
TEKCTHOI'O MEHIO HY)KHO Ha)XaTh JIEBOM KHOIKOW «MBIIIN» HAa COOTBETCTBYIOLIYI0 KOMAaHIy 3TOIr0
MeHI0. Taxke MOKHO MepeMeliaThCsl 10 MEHIO C ITOMOIIBIO KJIaBUII KJIABUATYPhl CO CTPEIKaMU U
BBIOMPATh HY)KHYIO KOMaH/y Ha)KaTHeM KiaBumy <Enter>.

25.2.2.1 Menw Kananw

T Pe nanTupoBanye hai/1a KOHHUIYPaUHH Hame pHTe IbHbIX KaHanoB - tabconfig,.cfg

daiin PeaaktvposaHne dadnos CTpoka Crpaeka

‘i Coxpatits ‘ [ B Bewoa l

N YygcTe. Ea. wam.  KY eHewnero  Onoproe Cimew,. nocr. HaseaHue kaHana
npeotip., youuTens 3HEY. ANA COCT., BA.M3M.
B/ea.uam. Bbluch. 4B

0.001 mB i) 0.001 0 KoHTponbHLIN AaT4MK

1
3 0.001 0.001 Tenzoaatuuk 1
4 0.001 Mic"2 5 0.0003 WNamepuTensHbIi
5 0.001 TeHsoaaTumk 2
B 0.001 B 1
7 0.001 . JlononHuTENbHBIA
8 0.001 MB 1 0.001 0 CurHant
0.001 | A | JIEI TS
0.001 | | . | Tepmonapa 1
Tepmonapa2
Curtant2

leHeparop 1
Kananl

(0001000 1
(0001000 1

ZFormula (=] @

OnopHoe

HazeaHue KonuyecTeo kaHanos: |1 vl [ Makpoce>> ” Cnpagka ] Ea. Huana- 3Hay. ana

Kanana W3M.  30H  BbluMcn. AB
BeipaxeHue

Kananl =] we [1000000 [0.001 |

iﬁ KOHTPOABHBIA AaTHHK

KoHCTaHTEI ¥ TeHsoaaTumk 1
Onepaunn > TeH30AaTHHK 2
MaT. dhyHKuMH ¥ AononHMTENbHbIM
Mzmep. OyHKUMA » Aatymne
DUNLTPBI » TepMonapa 1
leHepaTopbl » TepMonapaz
CurHaniz
Boipesate
MenepaTop 1
KonvposaTte
BcTaenTe
YaanTe
Belaen1Te Bce
CoxpaHuTh dopryny
3arpysuTe opmyny

Pucynok 25.5
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B mento Kanaabl oroOpaxaroTcst 1ocTynHbIe KaHainbl. Ha pucynke 25.5 mokaszaHo, 4To B
daiine xoHpUrypauun 8 BKIIOUEHHBIX KaHAJIOB M 2 BUPTYaJbHBIX, CO3AAHHBIX HPOTPaMMaMH
ZETFormula u I'enepaTtop curnanos. B mento Kaunassi B nmporpamme ZETFormula mist Beioopa
JOCTYITHO 9 KaHaJOB — 8 BKIIIOYEHHBIX, U BUPTYaJIbHBINA KaHaJl, CO3JJaHHbII F€HEPaTOPOM CUTHAJIOB.
BupryanbHble KaHalbl, co3aanHbie mporpammoit ZETFormula ve goctymHbl B 3TOH e mporpam-
Me, HO JIOCTYITHBI B JIPYTUX OTKPBITHIX porpammax ZETFormula.

Ecnu k KOMIbIOTEPY MOJKIIOYEHBI HECKOJIBKO YCTPOMCTB M YACTOTHI JUCKPETH3ALUHU IO
HUM Pa3JINYHBl, TO 110 KaHaJlaM C MEHBIIMMH YaCTOTaMU TUCKPETU3AIMH MPOU3BOJUTHCS KYCOUHO-
JMHEHAss UHTEPIIOJISIIMS U MOBBIICHHE YaCTOThI JUCKPETU3AIMH 10 HaOOJbIICH B CUCTEME.

Ha nekotopsix yctpoiictBax 3A0 "DEeKTpPOHHBIE TEXHOJIOIMU U METPOJIOIMUECKHUE CUCTE-
MbI" ycTaHOBiIeHa oaHa Mukpocxema AL nenaromias mooyepeqHy0 BBIOOPKY MEXy KaHAJIaMH,
4TO BBI3bIBaeT (hazoBbie 3aaepikku. [Iporpamma ZETFormula cunxponusyer takue kaHajibl B (o-
HOBOM PEKHME.

[TpomexyTouHBIE PEe3yIbTaThl BEIUUCICHUH SBISIOTCS TaK K€ KaHaJaMH, HO OHH HE OTOO-
paxatorcs B cucteme ZETLab. T.e. B pyHKIHSIX KOTOpbIe TPEOYIOT B Ka4eCTBE apryMeHTa KaHall,
BO3MOYKHO HCIIOJIb30BaHHE BBIPAKEHHUS B KAUECTBE ITOT0 apryMEHTA.

25.2.2.2

Jlns ymoOcTBa mosbp3oBaress B mporpamme ZETFormula goctymnHbl HEKOTOpbIe MaTeMaTH-
yeckue U pu3ndeckre KOHCTaHThI (pucyHok 25.3). B tabnuie 25.1 npuBeaeHbI 3HaY€HNUS KOHCTAHT.

Tab6muma 25.1

Menrw Koncmarnmur

Ha3zpanue Ha3Banue B Ha3Banue 3HaveHue En. uzm.
B MCHI0O  cTpOKe BbI-
paxkeHue
time <time> BpeMs cepBepa BpEMs cepBepa c
g <g> IPaBUTALIMOHHASA NOCTOSH-  6,67428(67)x107!! m3-kr !¢
Hast
e <e> AIIEMEHTApHbIN 3apsij 1,602 176 Kn
487(40)x107"
k <k> nocrosiuHas bonbMana 1,380 6504(24)x1072*  JIx-K!
me <me> Macca 3JIeKTpOoHa 9,109 382 KT
15(45)x1073!
mp <mp> Macca MpoToHa 1,672 621 KT
637(83)x107%’
c <c> CKOpOCTB cBeTa B Bakyyme 299 792 458 M-c !
R <r> ra3oBasi MOCTOSIHHAS 8,314 472(15) Jox- K -monp ™!
exp <exp> MOCTOSIHHAs Dilniepa 2,72...
pi <pi> gucio [T 3.14....
25.2.2.3 Menw Onepauuu

"+" - cro’keHre KaHaJIOB, KOHCTAHT, Pe3yJbTaTOB BBIYMCIICHUS BHIPaKEHUI
"-" - pa3HOCTH KaHAJIOB, KOHCTAHT, PE3Yy/IbTATOB BBHIUMCIICHUS BBIPAXKEHUN
"*"" - mpou3sBeeHNE KaHAJIOB, KOHCTAHT, PE3yJIbTaTOB BHIYMCIIEHUS BbIPAKEHHIM

"[" - 4acTHOE KaHAJIOB, KOHCTAHT, Pe3yJIbTaTOB BBIYHMCIICHUS BbIpaKeHHiA. B ciy4yae Hyse-
BBIX 3HAUEHUI 110 KaHay, IporpaMma BbICTABJIsIeT MUHUMAJIBHO JIOIYCTUMOE 3HAUCHHE.

Greater (<kanam>, <kaHay>) - omepaIys CpPaBHEHHUS, BO3BPAIIACT CAUHHILY, €CITH 3HAUYCHUS
[0 MEPBOMY KaHaily OoJibllle YeM 110 BTOPOMY, MHaue BO3BpAIIAET HOJb. Y A00HA Ul HaNHCAHUS
(GYHKINH TTOPOTOBOTO OOHAPYKEHHSI M CO3IaHUS PA3IMYHBIX PETYIISITOPOB.
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Equal (<kamam>, <kanam>, const) - omepais CpaBHCHHS Ha PaBEHCTBO, €CIIH Pa3HHIIA
MEXIy 3HAUEHUSMU T10 IEPBOMY M BTOPOMY KaHATY [0 MOAYJIIO MEHBIIIE 3HAUYEHUsI const, BO3Bpa-
IaeTCs SAMHULA, UHAYEC - HOJb. DYHKIUS yHO0OHA ISl HanMcaHus GYHKIUN TOPOTOBOTO OOHApY-
JKEHUS U CO3JaHUS Pa3IMYHBIX PETYIATOPOB.

B npumepe Ha pucynke 25.6 moka3aHa pa0oTa OCHOBHBIX MaT€MaTHYECKHX OIEpanuil, u
NPOMJLUTIOCTPHUPOBAH PE3YNbTAT JICICHUS HAa HOIIb.

ZETFormula E]

MR Konmuecteo kananoe | 4 hd [ Makpock! I Cnpagka ] Ea. Makc, SrI:a?HnD:;l

anana BrlpakeHHe H3M, A0M.¥POB. BRIHMCN, 4F
[kanan1  =[2+12 mB[1000  [0.001
[kananz  =[15.22 mB[1000  J0.00
[Kanan3  =[<pi>*10 mB[1000  J0.00
|[Kawand  =[0.10 wB[1000  J0.00

E] Bonkmmetp nocteannera towa - Kanani ) E] Bonbtmetp noctoaunoro Toka - Kawan2

O BeicTpoe 01c O BecTpos 01c
G mepnettos 16 @ mepnertne 1c
() Crepmegnenqoe O Crepraepnerhos

et [

] BonbtmeTp nocToamnoro Towa - Kanan3 El m] E [] BonsmeTp nocroannore Towa - Kanand
O Beictpoe 01c
&) Menerios 1c

() Coepmenenros

Ermm - T

e -

O Bractpoe D.ic
& Meaneros 1c

O Caeprmepnertios

foens  LAM |

Pucynok 25.6

B npumepe Ha pucynke 25.7 npoaeMoHcTpupoBaHa pabota dpynkuuu Greater(). Ha Beixon
IAII nonaercsa curnan 1,5B, ecnm nmokazanus garuuka "Tepmomnapal" mensine 90. MoxHo opra-
HU30BaTh CUCTEMY IOJJICPKAHUS MMOCTOSTHHON Temreparypsl, eciu K Bbixony ALl moakmo4uTth
pele ynpasJsiomiee TOKOM Ha HarpeBaTeIbHOM JJIEMEHTE.

2 OnopHoe
Hassanue KonuyecTeo kaHanos: ‘1 v‘ [ Makpoce>> l[ Cnpaeka ] Ea. IOuana- 3zHay. ana
Kanana WsM. S0H  BblumMcn. Ab
BripaxeHue
] = ]Greater[ 90, <Tepmonapal>)*1500 mB {10000 io.om

& I'ene patop curHanos

Bri6op curHanos
| -Cunyc | -Pamn | -Wym - Nun4M - Nlor4M -Mmn -Paiin |
- Cuyc2 -AM 1l -YM N -Muna i +Broa
BX0AHON KaHan
I BXx0AHOU KaHan IK oachbchuyuernm
| Kanan1 | o1.000
O!
I Homep xanana | Cuznan 'Mnoukamop ypoensa |Bce cuznans!

BobTme

HHOTO ToKa - Kana

e T
= 0[]

O BeicTpoe 0.1c

@ Megnenroe 1c

O Ceepxmepnenros

1 Kanan1 v I -
Pucynok 25.7

Ha pucynke 25.8 nokaszan npumep nporpammel ZETFormula, nemonctpupyrommii padoty
CHCTEMBI MOJIIEPXKAHUS MOCTOSHHOTO JaBieHus B TpyOe ¢ nmpumenenneM ¢ynknun Equal(). Kon-
TPOJIbHBINA JaTYMK YCTaHABIMBAETCS OKOJIO IBUTATENs. J[aTuMK, C KOTOPOTrO CHUMAIOTCS MOKa3aHus,
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yCTaHaBIIMBAETCSl B MHTEPECYIOIIEH HAac Touke TpyObl. Eciiu ecTh pa3HuIIa MeXy X MMOKa3aHUSIMH,
To uepe3 LIAII u pene BkItoyaeTcs 1BUraTellb, yBEINUUBAIOIINMN JaBICHUE.

4, ZFormula ‘E‘@
- OnopHoe
HazgaHue KonuyecTeo kaHanos: ‘1 V} Ea. Owana- sHaw. ana
Kanana M3M.  30H  BblMcn. AB
BripaxeHue
= I[1'Equal[ <KonTpoabHuid aat4nk>, <[latuuk>, 10))*1500 MB 110000 0.001 ‘
Beiiop curHanos
- Cunyc - PAunn - Wym - MTunYM - NMorYyM -Wmn - Paiin
- CuHyc2 I - &M -YM [l -Nuna +Bxoa |
BxoaHOM KaHan
| BXx08rHot xaran ’Kosd)d)uquenm
| Kartan | o1.000

| Homep xanana | Cuznan ]n op yp |Bce

- | Yopars | I Bunioyeno
[ | BoabtMeTp nocTosHHoro Toka - Kanan B ﬂ
O BeicTpoe 0.1¢c

@ MegnerHoe 1c

O Ceepxmepnentoe

=
;VKaHam i ‘ -

Pucynox 25.8

25.2.24 Meuw Mam. hynxkyuu

Ln (<kanar>) - BEIYMCIIEHUE HATYPAIHHOTO JIOTapr(pMa 3HAUCHUH 110 KaHATy
Lg (<xkaHai>) - BEIUUCIICHHUE JECITUUHOTO JIoTaprudma 3HaUeHUN 10 KaHAITy
EXp (<xanam>) - BbIYMCIIEHUE 3KCIIOHEHTHI 3HAUYEHUH 110 KaHaIy

Sqr (<kaHar>) - BRIUMCIICHHE KBaJipaTa 3HAUE€HUH 10 KaHaTy

Sqrt (<xkanay>) - BEIYUCIIEHUE KBAIPATHOTO KOPHS 10 KaHAITY

Sin (<kaHarr>) - BEIYUCIICHUE CUHYCA 3HAYCHUH 110 KaHATy

Cos (<kaHai>) - BRIYHCIEHHE KOCHHYCA 3HAYCHUH 110 KaHAITy

Atan (<kanam>) - BEIYMCIICHHE apKTAHT'€HCA 3HAUYEHUH 110 KaHaTy

25.2.25 Meuw Himep. pynxkuyuu

Min (<kanar>, const), Max (<kanam>, const), Mean (<kanarx>, const) - HaXOJUT COOTBET-
CTBEHHO MUHHUMAJIbHOE, MAKCUMAJIBHOE 1 CpeHEe 3HAUCHHUS 110 KaHAITy 3a const MPeIIeCTBYOIIIX
CeKyHJ. OTH (PYyHKIMM SIBIAIOTCS MO cBoel cyTu ¢unbTpamMu, AUX KOTOPBIX BBIMISIUT MOAOOHO
GyHKIMM sin(X)/X, T7ie X - BeJIMYMHA O0paTHas BBEICHHOMY BPEMEHHOMY IPOMEXYTKY. Jlis 3Haue-
HU BpeMeHHOoro uMHTepBaia Beie 0.1c, 3TH 3HaueHUs OKPYIJSOTCS ¢ ToYHOCThIO0 0.1c 10 Onm-
XKal1ero 00JbILIEro, ¢ LeNbI0 YCKOPEeHUs paboThl M SKOHOMHUH MaMITH TPOTPaMMOii.

StdDev (<kanar>, const) - HAX0X/JICHUE CTAaHIAPTHOTO OTKJIOHEHHsI (KBaJAPATHOTO KOPHSI U3
JMCTIEPCUN) TI0 KaHAJTy 3@ COnst MpeIecTBYIOMUX CEKYH/I.

TimeShift (<kanax>, const) - CIBUT BO BpeMEHH 3HAUCHHH MO KaHalIy, Ha HEOOXOIUMOE
KOJINYECTBO CEKYH/I.

ThreshD (<kanam>, const) - orpaHuueHHe CHU3Y 3HAYCHUH M0 KaHalTy KOHCTaHTHOM. T.e.
BCE 3HAUCHMSI, MCHBIIINE KOHCTAHTHI 3aMEHSIOTCS €IO.

ThreshU (<kanar>, const) - orpaHuueHHEe CBEPXY 3HAYCHHUIl N0 KaHaly KOHCTaHTHOH. T.e.
BCE 3HAUCHMsI, OOJIbIIINE KOHCTAHThI 3aMEHSIOTCS €10.

MaxFreq(<kanar>) - HaxOXJE€HHE MaKCUMyMa B cIeKTpe curHaia. JlanHas QyHkuus
y1o0Ha JUIsl TOCTPOEHHs! aAaNTUBHBIX (PUILTPOB. DYHKIUS MOXKET ONpPEIeNsATh YaCTOTHI JUIIb 10
TIOJIOBUHBI YaCTOTHI JUCKPETU3AIMH, TOYHOCTh OTPENEICHUsI He OOJbIEe YaCTOTHI TUCKPETU3ANT
nenennoi Ha 1250, t.e. mus 25kl cocrasiaser 201,
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ZETLab [porpamma ZETOOPMVYIJIA

IncRise (<kanar>) — cueTunk pponTtoB (mepexoa0oB u3 0 B 1). Ciaemyer HCIOIB30BATH C JI0-
ruueckumu pyakmusvu Equal n Greater.
IncFall (<kanam™>) — cueTunk cpe3oB (mepexo10B u3 1 B 0)

25.2.2.6 Menw @uabmpol

CopepxuT pyHKINH, HAKIIAIBIBAIOLINE PA3TUYHbIE (PUIBTPHI

Firbp (<xanax>, const 1, const 2) - mos0coBOi (GUIBTP, MPOMYCKAOIIUN YaCTOTHI OT IEp-
BOM /10 BTOpO. 3HaYEHHUSI YaCTOT HE MOTY OBITh MEHbIIIE HYJISI M OOJIbINE MOJIOBUHBI YaCTOTHI JTUC-
Kpern3anuu. Ecii BBEJICHBI TaKKe 3HAYCHHSI, TO GWIBTP HA MX MECTO MOJICTABISET MPEACIbHO J10-
nycTumble. QUIBTP MOXKET OBITh MCIIOJIB30BAH Ul BBIPE3aHUS YaCTOT COOTBETCTBYIOIINX YeJIOBE-
YEeCKOMY TOJIOCY.

Ha pucynke 25.9 uzo0paxen npumep padotsl Gpynkimu Firbp().

ormula 4
y OnopHoe
Haseanue Konuyecteo kaHanos: |1 v‘ [ Makpocer>> ][ Cnpaeka J Ea. Ouana- 3Hay. ana

Kanana MEM. 30H  BbiuMcn. Ab)
BrbipaxeHue

= [Firbp(<Teneparop 1>, 300, 3p00 B [1000  |0.001

R acToTa Ty
o 'ene pato MIHA/I0
o eHeparep ! [= )X ypoeeHb(nMK) 71.2386(0.001MB)
Beifiop curHanos a6

- CuHyc2 -AM | - Y -Muna - Broa

- Curye - PAumn Wy | oedM | -flordM | -Mmn | - %Padia
| NapameTpsl wymoBoro curHana

Iyposeun,s I‘—Iacrnoma Hay ]Llacrnoma KOH I Tun wyma

| 0.5000 | [ | Benwii

&, O O

I Homep xanana l Cuznan !"udunamop vpoens IBce cuznans:

B ST e [T

Pucynok 25.9

Firbs (<kanam>, const 1, const 2) - monocoBoil (GpUIbTP, BEIPE3AIONIHI YACTOTHI OT MEPBOH
JI0 BTOPOU. 3HAYEHHs YaCTOT HE MOTY OBITh MEHBIIIE HYJISl U OOJIbINE MOJOBUHBI YaCTOTHI TUCKpe-
tu3anuu. Ecnu BBeeHBI Takue 3HaUYeHHS, TO QUIBTP HAa UX MECTO TOJACTABISET MPENEIFHO JIOMY-
cTuMbIe. Pa3HUIIBI B IOPSIKE CII€JOBAaHHS YaCTOT B BRIPAKCHUU HET.

Ha pucynke 25.10 npusenen npumep padotsl ¢pynkuuu Firbs(). B nannom npumepe mpo-
rpamMMa reHepupyeT Oelbli IIyM, HaKJIaJbIBAeT Ha HETO PEXKECKTOPHBIN (QHUIBTP U BBIAACT PE3YNIbTAT
Ha reHeparop. JlaHHas QyHKIHS MOXKET OBITh MCIOJB30BaHA JUIsl CHATHS BUOPAIIMOHHBIX XapakTe-
PHCTHK B CITy4ae, €CIIM 3apaHee N3BECTHA HEKOTOpas Pe30HAHCHAs 9acTOTa, MoAada KOTOPOH Hexe-
JaTenbHa.
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[porpamma ZETOOPMVYIJIA ZETLab

> ZFormula

OnopHoe
HasgaHue KonuuecTeo kaHanos: ‘1 v‘ [MaKpocm» ][ Cnpaeka ] En. Ouwana- 3Hay. ana
Kanana MEM. 30H  BbluMcn. AB)

BripaxeHue

se>, 500, 800) B (1000 [0.001
B a Hactota 671.00TY

— - : ypoeeHb(nKK) -94.0485(0.001MmB)

Buifiop curHanoe pils)

| - tquc - PAmn -Wym- - MurHM | -MorYM | -Mwmn | -Paiin

Coge2 | aM | ouM | -Mwna | +Bxea 50

BX0AHOH KaHan

= [firbs(<:

paTop CHIHA/I0R

I Bx0AHOU Kanarn IKosd)d)uqueHm
[ Karan1 | o1.000
Iz 3 |Bce 0

I Homep

I (<l
e

=
| I Binoverno WE

Pucynok 25.10

Firl (<kamam>, const) - GUIBTP HU3KUX YAaCTOT C TPAHMYHON YaCTOTOM paBHOM const. Ya-
CTOTa HE MOXET OBITh MEHBIIIE HYJISI U OOJIBIIIE ITOJIOBUHBI YACTOTHI TUCKPETH3AIUH.

Ha pucynke 25.11 uzobpaxen npumep, B kotopom nporpamma ZETFormula renepupyer
Oernprii rym (komanna I'enepatopsi->1llym->whitenoise) ¢ ammmutynoir 100MB u HakmagpBaeT Ha
Hero GuibTp. JlaHHBIA THIT PUIBTPA CIICAYET HUCIOJIb30BaTh JIJISl OTCEUCHUS HEKENATSIbHBIX BBICO-
KOYAaCTOTHBIX COCTABJISIFOIINX, K PUMEPY - B 33]ja4€ HICHTU(PUKANN JBUKCHHSI YeJI0BEKA MIIN aB-
TOMOOWMJIS T10 3eMJIC, TJIe HHTEPECYIOIIUI HAC CUTHAJ JISXKHUT B 00JIACTH HU3KHUX YaCTOT.

= OnopHoe
Hazgsanue KonuyecTeo kaHanos: ‘1 v Makpoce>> ” Cnpaeka ] Ea. Ouana- 3Hay. ans

Kanana W3M.  30H  BbluMcn. Ab

BripaxeHue

= [firl{cwhitenoise>*100, 1000] B 1000 |0.001

Ll Yakononocupin cnektp - Kanan1 .
Yacrota 2050.0 My ypoeeHe(CK3) -65.3046(0.001MB) _
s

50

-50

-100

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 ry

Pucynok 25.11

Firh (<kanam>, const) - GUIBTP BEICOKHX YacTOT C TPAaHMYHOM YacTOTOW paBHOM const. Ya-
CTOTa HE MOXXET OBITh MEHBIIE HYJS W OOJbIIE TOJOBHHBI YaCTOTHI AUCKpETH3AIMH. JJaHHBIH THI
¢GmIbTpa clieayeT UCMOIb30BaTh JUIsl OTCEYEHUs MOCTOSHHONM M HU3KOYACTOTHOW COCTABIISIOLIMX
curHana. [Ipumep HCronb30BaHMS: BHIBOJI 3BYKOBOW MH(OPMAIMH ¢ OTCEYCHHEM HECIBIITIMON Ja-
CTH U TIOCTOSIHHOW COCTaBIISIOLICH.

Ha pucynke 25.12 mpuBeneH mpumep, B KoTopoMm mporpamma ZETFormula renepupyer
6enbiit mym (komanna ['eneparopsi->Iym->whitenoise) ¢ ammurynoit 100MB u HaknagsiBaeT Ha

HEero QuibTp.
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IIporpamma ZETOOPMVIIA

Kanana

Hazeanue

KonuuecTeo kaHanos:

OnopHoe

!

v [MaKDOCbI>> ]{ Cnpaeka ]

Ea. [uana- 3Hay. ana

BrelpaxeHue

W3M. 30H  Bblyucn. b

16

50

-50

-100

= [firh{<whitenoise>*100, 5000)

Ll Yakonosochsii cnexrp - Kanand
Yactota 32450y

1000

ypoeeHb(CK3) -66.3506(0.001MmB)

2000 3000

4000 5000 6000

7000

ME (1000 |0.001

a0

MNapameTpe!

Cron

3anuce

YreHue

o

8000

9000

10000

1000

Pucynok 25.12

Firbsin (<kanam>, const 1, const 2), Firbcos(<kanan 1>, const 1, const 2) - moysocoBbIe
GuUIbTPHI, MPOIYCKAIOUIUE YacTOTHl B moijioce OoT (constl-const2) mo (constl+const2). 3naueHus
TPaHUII TIOJIOCHI YaCTOT HE JOJDKHBI ObITh MEHBIIE HYJS U OOJbIIE MOJOBUHBI YaCTOTHI AUCKPETH-
3anuu. JlaHHbINA THI GUIBTPOB SBISIETCS BEChbMa PECYpPCOEMKHUM, IIOITOMY 3HaueHHue const2 moaou-
paercsi HCXOs U3 OTPAHWYCHHUS Ha HCIIOJIb30BAaHHE MPOIIECCOPHOTO BpeMeHH. lIpenensHO momy-
CTHMas 3arpyXKeHHOCTh Ipolieccopa 3TUM (UIbTpoM coctapisieT okono 100MI'. Dto o3Hauaer,
YTO MPOTrpaMMa YCTaHABJIMBAET OTPAHUYCHUE HA MIMPHHY HOJOCHI CHU3Y, T.€. HeNb3s (HIbTPOBAThH
OUYEeHb y3KHe MOoJ0Chl YacToT (K mpumepy B 0.011'm).

Ha pucynke 25.13 npuBenen npumep padotsl nporpammel ZETFormula, B kotopoit Haxo-
JUTCS CpefiHee KBaJpAaTUYHOE 3HAYCHHE MOKA3aHWN CHHYCHOTO M KOCHHYCHOTO (uibTpa. Pesynb-
TATOM BBIYMCJIEHHS TaKOI'O BBIPAXKEHUS SIBISIETCS MHTErpasl aMIUIMTYAbI yacToT ot 60I' no 800,
B nanHoM npumepe Tak ke oKa3aHO OKHO JMCIeTYepa 3ajay, B KOTOPOM MOXKHO YBUJETh CTETIEHb
3arpyK€HHOCTH MPOIECCOPa BEIYUCICHIEM TAKOTO BBIPAKECHUSI.

Beifiop cUrHanos
-Cuye2 ||
+Curye | -Punn

61 [ene patop cHIHAM0R

- AM

- Wym

-YM
| - urdM

- Muna - Broa

fordM | -Mmn

- Pain | [

MapameTpbl CHHYCOMAANEHOro CHrHana

l Hacmoma, Fy

I Vposenn, B

I Cmewenue, B

|oooo70.00 |0.2345 | 0.0000
| Homep xanana I Cuznan lh op yp IBce

) v |

BN ETE

l'E

O BeicTpoe 0.1¢c
@ MegnenHoe 1c

O CeepxmeanenHos

| Kaant v ‘ I—-

x|

£ Aucnerue p 3agau Windows

Wz obpaza
EesAeicTBHE CHC...

ZFormula.exe

ZetServer.exe
ZETPanel.exe
winlogon.exe
YoltiMeterDC.exe
taskmagr.exe
System
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
sqlservr.exe
spoalsv.exe
smss.exe
services.exe
_rndlR? ave

[[]orobpanate npoueccel Bcex nonssosateneii 33BEPWHTL NpoLece

MMA Nonb30BaT. .. un
SYSTEM 89
Slavik

Slavik 0o
Slavik uli]
SYSTEM 0o
Slavik oo
Slavik uli]
SYSTEM 0o
SYSTEM 0o
LOCAL SERYICE 0o
MNETWORK SERVICE 0o
SYSTEM 0o
METWORK SERVICE 00
SYSTEM 0o
METWORK SERVICE 00
SYSTEM 0o
SYSTEM 0o
SYSTEM 0o

Slawile.

§ ©akin MapaMeTpel Bua 3Saeepwenve paboTel Cnpaska

;I'Ipnno»(enm{ Mpouecce! {Eblc‘rponeﬁcrsne Cete | MonbsosaTenu |

MNamMATe
28 KB
22 576 KB
91 076 KB
10 104 KB
3085 KB
18 996 KB
2212KB
240 KB
4076 KB
4 396 KB
3 064 KB
19952 KB
4 108 KB
4545 KB
1 660 KB
4 492 KB
388 KB
5396 KB
_R2RR KR

v

Mpoueccos: 38

3arpyska LIM: 14%

HazeaHue
Kanana

Konuyecteo kaHanos: |1

v\ [MaKpocm» ][ Cnpaska ]

BeipaxeHue

Pucynok 25.13

= Isqn[sqr[ﬁrhsin[<Feueparop 1>, 70, 10)) +sqr(firbcos[<Ceneparop 1>, 70, 10)))

Ea. Owana- 3Hay. ana
W3M. S0H  BbiuWcn. Ab
B 1000 |0.001

OnopHoe ]

BblaeneHne namath: 654MB [ 6
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[porpamma ZETOOPMVYIJIA ZETLab

FirInteg(<kanam>) - MHTErpUpYIOIUI (QUIBTp, SBISETCS NOTCHUIUAIBHO HEYCTOWYHBBIM,
MIOATOMY TIEpe]] er0 MPUMEHEHUEM CIIEIYEeT CTABUTh (DMIIBTP BHICOKHUX YaCTOT.

Ha pucynke 25.14 npuBenen npumep pabotsl nporpammel ZETFormula, xoropast cuuraer
KOJIMYECTBO TOJIHBIX MEPHUOJO0B CHHYca, U Korma oHo 6omibine 10000 Bbigaer Hob BMecTo 1.5B.
Takoe BbIpaXKCHHE MOXKET OBITh HCIIOIH30BAHO B MIOIOOHOM 3a/aue: B X0/1e KaKOro-Inbo mporiecca
HEOOXO0IMMO BBITIOJIHUTH ONPEACIICHHOE KOJIMYECTBO JCHCTBHM, TIOCIIE YeTO0 OCTAHOBHUTH IPOIIECC.

Geterodin(<kanam>, const 1, const 2) - rerepoauH. Beipe3aer U3 crekTpa CUrHaIa MOJ0Cy
ot (const 1-const2) I'it go (constl+const2) ['m. 3aTtem caBuraer e€ B 001acTh HU3KUX dactoT. Oc-
HOBHBIM HCITOJIb30BAHUEM T'€TEpPOJIMHA SIBIISCTCS YaCTOTHAS AEMOYJSIUS CUTHAJIA - TIPOIECC Tie-
pEeHOCa YacTH CIEKTpa U3 O00JIACTH BHICOKMX YaCTOT B 00JIaCTh HM3KUX. [IpuMeHsieTcst B paanoTex-
HUYECKHX 33J]ladax.

Ha pucynke 25.15 npuBenen npumep paboThl TeTepOarHA.

Cumgc2 | M | 4 | M | -Bxom
+ Cuhyc - Pvnn Wyt |- AuedM - NorYm “Wmn | -Paiin |
MapaMeTpbl CHHYCOMAANBHOrO CHrHana
[ HYacmoma, Ty I Yposenn, B ]CMew,eHue, B
| 000001 .00 |0.0010 | 0.0000
& o &
I Homep xanana I Cuznan {“ op yvp IBce

T v I oo |

L Kawani

® BeicTpoe 0.1c

O MepnerHoe 1c

O Crepxmepnentoe

l Kanant v \ -

%, ZFormula

=, OnopHoe
HassaHue Konuuecteo kaHanos: |1 ¥ [Manpocu» }[ Cnpaeka l Ea. Owana- 3Hay. ana

KaHana W3M. 30H  BblyMcn. Ab
BripaxeHue

= [1500-greater(firinteg(equal[KTenepatop 1>, 1.45, 0.001)), 10000)*1500 ~B |10000  |0.007

Pucynox 25.14
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| -Cunyc | -Phamn | -Wyw | -AuedM | -flordM | -WMmn | -Paitn |
[ - Curyc2 [ -AM [ +4M [ -Muna | -Broa |
MapaMeTphl HaCTOTHON MOAYNALMA
G yiges , A o r" Modynruyur
[002999 .96 [0.0300 [000010.00 |0.0090
IHoMep Kanana I Cuznan Ih‘ndukamop ypoena [Bce cuznans:
| | Vopae [ W Brnoyeno
ZFormula E]7 @
= — OnopHoe
HassaHue Konuuecteo kaHanos: |1 V‘ [Ma&pucui’[ Cnpaeka ] Ea. Huana- 3Hay. ona
Kanana o o MSM. 30H  BblyMcn. ab)
BripaxeHue
= IGeterodin[(FenepaTop 1>, 3000, 200)
Yactota 1257y
e ‘viposeub_(QK_B)4?216_8;;5(‘q.v001MB)_ 5 yposeub(pKB) 20.67g5$0.001m8) i Ton
50
5000 ry
Pucynok 25.15
25.2.2.7 Meuw [I'enepamopul

Conepxut PyHKIIUU T€HEpAllUU CUTHAJIOB PAa3JIMUYHON (hOPMBI.

Koncranra <whitenoise> — Genblii mym.

dyuxuuu NoiseB (freql, freq2), NoiseP (freql, freq2) u NoiseD (freql, freq2) renepupyrot
COOTBETCTBEHHO O€IbIii, PO3OBBIA M JETEPMHUHUPOBAHHBIN IIyM B Ipenenax dactoT oT freql mo

freq2. Yacrotsl 3agatotes B 1.

Ha pucynke 25.16 npuBeeHbI crieKTpbI 0e10T0 (JIEBBIA BEPXHUIT), pO30BOTO (TIPaBBIid BEpPX-
HUI), IETEPMUHUPOBAHHOTO (JIEBBIA HUKHUI) U TIOJOBOTO (TIPaBbIil HYXKHUH) IITyMOB.

®ynkuus SinGen (freq) — cuHycouaaIbHbIN CUTHAT
®ynkius TriGen (freq) — TpeyronbHbIil curHa
freq - wactora reHepupyeMOro CHHYCOHIaIbHOTO CUTHANA, ['1I.

Ha pucynke 25.17 npuBeneHbl OCHMIUIOTPAMMBI CHHYCOMJIAIBHOTO (BEPXHSS) U TPEYroiib-
HOTO (HIMDKHSIS) CHTHAJIOB, CreHepupoBaHHbIX GyHKImsamu SinGen() u TriGen() cooTBETCTBEHHO.
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[ 1 Onopxoe
Hazganue Konuyecreo kaHanos: 14 VI [ Maxpock>> ]I Cnpaska J Ea [Ouana- 3Hay, ans
Kanana H3M, 30H BblyMcn. nB
BripaxeHue

= [<whitenoise> MB [1000 0.001 |
= |NoiseP( 500, 2500] MB [1000  |0001 |
= INoiseD[ 500, 2500) mMB 1000 0.001 |

= [NoiseB[ 500, 2500) B |1000

aononocHali cnexTp - Kanant
Jactota 50T
yposeHe(nuK) 0.008614mB

15 kil 4 3

1000 2000 3000

-1 Yaxononocksii cnexip. - Kanan3 L
Yactota 6.3y Yactota  6.37MY
ypoeeHb(CK3) 1.3646(0.001mB) - po {CK3) -4.70a6(0.001mB)

Pucynok 25.16
. (ZFormula
no
Haseanue KonuyecTteo kaHanos: |2 vl [ Makpoce>> ][ Cnpaska Ea. [Ouana- 3Hay. ana
Kanana WEM. S0H  BbluMcn. AB
BripaxeHue
= |SinGen[10) mB 1000 0.001
= |TriGen[10) MB (1000 |0.001
8 MuoroxanabHbIH 0C upaniorpadg @@@
t=0.11904 ¢ Kanan! =-0.3 mB WHTepsan, ¢
] A : ~[ roo |
05+ YacToTa
0 04 02 03 04 05 08 o7 08 04 T
t = 0.09992

c KaHan2= 0.7 mB

1

ABTOMAC.

Cron
3anuce
YTeHme

[§)
IIII <

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Pucynox 25.17

PulseGen (V1, V2, TD, TR, TF, TW, Period) — uMIy15CHBIN TIEPUOTHUUECKUI CUTHAIL.

V1 — onopHoe 3HaueHue, MB

V2 — nukoBoe 3HaueHue, MB

TD — Bpems 3a7epXKKH, C;

TR — Bpems ¢ponTa, C;

TF — Bpewms cpesa, c;

TW — mmupunHa uMmymsca, c;

Period — mepuon, c;

Ha pucynke 25.18 u3o0pakeHa ocruiuiorpaMMa HMITYJIbCHOTO MEPHOIUIECKOr0 CHTHANA,
creHepupoBanHoro ¢pyuknueit PulseGen().
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IIporpamma ZETOOPMVYIJIA

| (ZEormula

OnopHoe
HazeaHue KonuyecTeo kaHanoe: J1 vl [ hMakpocel>> ” Cnpaeka ] Ea. [Owana- 3Hay. ana
Kanana W3M. 30H  Bbluucn. Ab

BripaxeHue

MB (1000  |0.001

= |PulseGen(5,10.,1,0.1,0.3,1, 2)

t4] MHoroKaHanbHbIH ocuuanorpad B@
t=8.48552c Kanan1 = 10.0 mB WHTepBan,
W [ , | 4 . , .

| MpumeHnTs |

YacToTa

125kMy v

Kon-g0 kHn
&

|
0 2 4 5 3 10 12 14 I |

Pucynox 25.18
PwlGen (T1, V1, T2, V2, ...) — KyCOYHO-TMHEHHBIN MEPHUOINUCCKUI CUTHAI
StepGen (T1, V1, T2, V2, ...) — MHOTOCTYIIEHYATHII MEPUOIUYECKUIN CUTHAI

®Oyukuun PwlGen() u StepGen() uMeroT nepeMeHHoe KoJau4decTBO aprymeHnToB. [lapa TN
(c) VN (MB) 3anator koopaunary Touku N. CUrHaja cTpOUTCS IO 3TUM TOYKaM, a 3aTeM MepHOIu-
YECKH MTOBTOPSIETCSI.
Ha pucynxke 25.19 n3o6pakeHbl OCHMIIIIOrpaMMbl KYCOYHO-JIMHEHHOTO (BEpXHss) 1 MHOI'O-
CTYNEHUYATOTO (HUXKHSISI) IEPUOTUUECKUX CUTHAIOB C OJTHUMH M TEMH K€ ITapaMeTpaMHu.

_..ZFormula
OnopHoe
HazeaHue KonuyecTeo kaHanos: |2 v‘ [ Makpoce>> H Cnpaeka ] Ea. Ouana- sHay. ana
Kanana WM. S0H  BblyMcn. AB
BripaxeHue
= |PwlGen(0.2, 0.2, 0.1,0.1,0.3,0.3) mB 1000 0.001
= |StepGen([0.2, 0.2, 0.1, 0.1, 0.3, 0.3) MB 1000 0.001

8 MuoroxananbHbIH ocumanorpad

t=0.48672 c Kananl = 0.1 mB YpoeeHs cuHxXponuzaumn 015 e
02 / 2 / == / —— / A / = — |
0.1 / ‘ / e / St : / r— / = orora
i e ' : 2= e
=0 [ aHanz = Uam
2 v
03] : |
025 |_ ApTOMAC.
i
0 05 1 15 2 25

Pucynox 25.19

AMGen (freql, freq2, ampl, depth) — amruuryaHass MoyIsIIHS
FMGen (freql, freq2, depth) — wactotHas moxynsus

freql - yacrora Hecymei, [';

freq2 - gvacrora momyssiiuu, Iy,

depth - moxysmsmst, ot 0 10 1.

Ha pucynke 25.20 npuBeeHbI OCIIIIIOrPAMMBI aMILUTATYTHO-MOIYJTHPOBAHHOTO (BEPXHSIS)
¥ 9aCTOTHO-MOJICTUPOBAHHOTO (HIKHSS) CUTHAJIOB.
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IIporpamma ZETOOPMVYIJIA

4. ZFormula

HazeaHue Konu4yecTeo kaHanos: !2

VI [Makpocu» ][ Cnpaeka ]

Kanana

BripaxeHue

Ea. INuana-

M3M.

30H

EoX
OnopHoe

3HaY. AnAa
BblyMcn. Ab

AMGen( 20, 1, 500, 0.5)

MB

1000

0.001

1000

0.0

ZETLab

FmGen( 10, 1, 0.5)500 MB

L.-H Muoroxananb ocuMorpad
i b

t=4.00104 ¢ Kananl = 62.8 mB

WHTepsan, ©
16.000

MPUMEHNTE

500

||!I|ili||| i
i
CUL

o 44l it I !||!||§I!||.

-500

'IHH!!lsltli Uty VUL ||MI|E;!IE'“ li'hm“i!‘

YacToTa
v

=
D
(4]
Y

3=

2 3 4 5 5} 7 g 9 Kon-e0 kHn

t=4.00104 ¢ Kanan2 = -374.4 mB
e f { ABTOMAC.
Cron
Januch

-500 . YreHue

i,

Pucynok 25.20

25.2.2.8

[To3BossieT coxpanuth Gopmyiny B popmare *.zfa. BeiOop KOMaHbI BBI3BIBACT CTAHAAPTHOE
MEHIO COXpaHEHUs (PaiisioB.

Komanna Coxpanums ¢hopmyny

25.2.2.9

[To3BosisieT 3arpy3uTh paHee coxpaHeHHY B ¢opmare *.zfa dopmyny. Beibop komanbl
BBI3BIBACT CTAHIAPTHOE MEHIO OTKPBITHUS (PaiiiioB.

Komanna 3acpyzums ¢popmyny

25.2.3 Makpocwi

[Mpu HakaThM JIEBOW KHOMKH «MBIIIM» Ha KHONMKYy Makpocbl nporpammel ZETFormula
HOSBISIETCS IMANOr0BOe OKHO Makpochl (pucyHok 25.21), B KOTOPOM HOJIb30BAaTEIb MOXKET CO3/a-
BaTh HOBBIC (PYHKIIMHU HA 0a3e yKe UMEIOIIUXCS.

B cnmcke nox Hannuceto UMst coepkuTCs BCe CO3aHHbIE OIb30BaTeNeM (QyHKINH.

B none nox Haanucero Makpoc oToOpaxaercsi Co3JaHHas N0JIb30BaTeNeM (QYHKIIHS.

B none cripasa ot Haanucu KommenTapuii: oroOpakaercs KOMMEHTapUid K Makpocy.

B none cnpasa ot Hagnucu Ilpororun: otoGpakaeTcsi NPOTOTUI CO3/1aHHON (PYHKIIMU.

Jl1st TOro 9TOOBI CO3/1aTh MAaKpPOC, HEOOXOMMO BBITIOJTHHUTD CIIECAYIOIINE ACHCTBUS:

1. B criucke nox Hagnuceio UM 3a1aTe Ha3BaHHE HOBOM (DYHKIMH, KOTOPOE aBTOMaTHYe-
cku otoOpasurcs B mosie [lporoTum:.

2. Onpenenuts QYHKIMIO TaKXkKe Kak U B camoii mporpamme ZETFormula. B npumepe Ha
pucynke 25.21 wucmonp3oBanbsl 2 Mmatemarmdeckue (yHknmu: SQrt() m Sqr() m nBa QuasTpa:
firbsin() u firbcos(). Takxke B MpUBEICHHOM MPUMEPE BCTPEUAIOTCS IBE HOBBIC MIEPEMEHHBIC: Ka-
Han <channel> u uncnoBas KOHCTaHTa freq, KOTOpbIE aBTOMATUYECKH CTAHOBSITCS TapaMeTpaMu
Makpoca M 0ToOpa3sTcsi B MpoToTHIe QyHKIMKA. Korna mons30Barelib BOCHONB3YETCSl CO3AaHHBIM
MaKpocoM, porpaMmma norpedyeT B KauecTBe NepeMEeHHbIX (PYHKINU KaHAT U YHCIOBYIO KOHCTaH-
Ty.

3. Jlo6aBUTH KOMMEHTApPHUH K MaKpOCy.

25-14
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ZFormula
OnopHoe
HazsaHue KonuyecTeo KaHanos: |1 V| [ Makpoce>> " Cnpaeka ] Ea. HOuana- 3Hay. ana
Kanana W3M. S0H  Bbiyucn. AB
BuipaxeHue
= [amplj<Curnan12>, 300) B [1000  |0.001
Maxpochs
Mg Makpoc
vi(.)= E"‘[ sqr[firbsin[<channel>, req , 100))+sqr(firbcos(<channel>, frc=q, 100]))

KOMMeHTapMﬁ: l BbIHUCNEHHNE aMNANTY Abl HacTOThl B CHrHane I
MpoToTvn: |ampl[<channel>. freq) | OK |

Pucynok 25.21

Jis Toro 4ToOBl M3MEHUTH CYLIECTBYIOIIMNA Makpoc, HEOOXOAMMO BbIOpaTh €ro MMs B
CITMCKE MaKpPOCOB, MPOU3BECTU U3MEHEHHUS U HaXKaTh KHONIKY U3MeHUTh.

Jlyis Toro 4to0Bl YyOAIUTh Makpoc, HEOOXOAMMO BBIOpATh €ro UMs B CHHCKE MAaKpOCOB U
Ha)XaTb KHOIIKY Y /1A/IUTh.

[Ipu Haxxatuu kHonku OK mpousoiiier coxpaHeHre BCeX U3MEHEHUN U BBIXOJ U3 AUAJIOTO-
BOr0 OKHa Makpochsl.
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26 Tporpamma OBHAPYKUTEJb COBBITHUI

26.1 Ha3HayeHHe NPOrpamMMmbl.

26.2 OnucaHue NporpamMmbl.

Jlst 3amycka mporpamMmMbl OOHapy:KUTeIb COOBITHH HEOOXOIUMO M3 MEHIO ABTOMAaTH3a-
nus naHenu ZETLab BeiOpare komanay OOHapy:kuTedab coobiTHi (pucyHok 26.1). Ha skpane
MOSIBUTCS pabouee OKHO MPOrpaMmbl (pUCYHOK 26.2)

IIpumeyaHue: MPorpaMMy MOKHO 3aIlyCTHTh HEIOCPEICTBEHHO M3 pabodeill JUPEKTOPUH
ZETLab (o ymomuanuto: c:\ZetLab\). ims 3amyckaemoro ¢aiina: Detector.exe.

ApanTHEHBIH 0DHaPYHHTE Nb COOBITHA

AETOMATHUSALMA CepeHcHele Hadano  16-September-2008 17:30:44
P  mm
ApHEPOMETD
Prnetp 50 My

P UAETPALMA CUrHANDE
% ZetP opryna
OaHapys#LTENE COOLMHA

LTI
w2 KoHeepTep dadinoe

Pucynok 26.1

Pucynok 26.2

B neBoii yactu okHa oToOpaxaercss oTd4eT 00 oOHapykeHuUM coObITHH. BHauane uuer
Ha3BaHME cOObITUSA (yKa3aHHOE B siuelike KomMeHTapuii B OkHE YCTaHOBKAa NPU3HAKOB KJIACCH-
¢pukanmu). 3areM gara ¥ Bpems 0OHapyKEHUsI.

B mpaBoii yactu OkHa pacnoJiararorcss MHAUMKATOpsl MHTEerpajJbHbIH ypPOBeHb CHTHAJIA
JUISL KaXIO0r0 aHAJIM3UPYEMOT0 KaHalla, KOTOPBIE MOKa3bIBAKOT UHTETPAIbHbIM YPOBEHb CUTHAIA U,
IIPY TPEBBIIIEHNH MaKCUMAJIbHO JI0IYCTUMOTO YPOBHS, IEPETPY3Ky BHIOpAaHHOTO KaHana. J[Be Tpe-
TBUX YaCTH IOJII MHAUKATOPA OTBEIEHBI Ul YPOBHS CUTHAJIA, HE MPEBBILIAIONIETO MAKCUMAIbHO
JIOTTYCTUMBIN YpoBeHb. UeM BBl YpOBEHb, TEM OoJibliIe 3anosHgercs nuaukarop. [Ipu npessiie-
HUU MAaKCUMAJIbHO JOIYCTUMOIO YPOBHS, MHIUKATOP 3alOJIHAETCSA IOJHOCTBIO KPACHBIM LIBETOM.
[IpaBbIil kpaif HHIUKATOPA OCTAHETCS KPACHBIM JIO T€X TMOp, MOKa MeperpysKa 1o KaHaimy He Oyaer
CHSATA U MOJI30BATE/b HE HAKMET HAa MHJIUKATOP JIEBOW KHOIIKOM «MBILLIK.

IIpn Haxatum Ha kHONKy Kiaccudukanms OTKpbIBacTCS OKHO Y CTAaHOBKA NPHU3HAKOB
st kiaaccuukanuu (nmyHkT 26.3 Hactosiero PykoBoacTBa oneparopa)

JUist BBIXOJA@ U3 MPOrpaMMbl HEOOXOAMMO HaaTh KHOINKY [E], pacroiokKeHHYI0 B IPaBOM
BEPXHEM YIUIy OKHA.

26.3 OxHO YCTaHOBKA MPU3HAKOB /sl KJIacCH(PUKAIUT

[Ipn nHaxxatun Ha kHOMKY Kiaccuukamusi B rmaBHOM OKHE mporpaMMbl OOHApYKHUTEIb
COOBITHH OTKPBHIBAETCS OKHO Y CTAHOBKA MPHU3HAKOB I KJIaccuukanun (prucyHok 26.3).

B BepxHell yacTu OkHa, B TOJIE€ CO CTPENKOW (CIUCOK) crmpaBa oT Haamucu KoaudecTBo
NPHU3HAKOB YKa3bIBACTCS KOJIUYECTBO OTAEIBHBIX COOBITHI, KOTOpBIE Ipenojaracrcs oOHapy-
KUTh. BRIOpaTh Hy)KHOE 3HAUE€HHE MOKHO JIByMs criocobaMu

- HA)KaTh Ha CTPEJIKY MOJs U «MBIIIBIO» BEIOpPATh U3 PACKPBIBIIETOCS CIMCKa 3HAYCHHUE,
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- Ha)KaTh JIEBOM KHOIKOM «MBIIIN» Ha MOJI€ U MPU MOMOIIHN POJIUKA «MBIIINY, TU00 KHOMOK KJIa-

BHATYPHI CO CTPCIIKAMU <T>u<l> BBIOpATh 3HAUCHUE.

MaxkcumanbHOe YUCIIO COOBITHH, KOTOpOE MOYKHO 33/1aTh B OJTHOU mporpamMme OOHapyxKu-
TeJb coObITHH paBHO 10. OTHOBPEMEHHO MOXHO 3allyCTUTh HECKOJIbKO Iporpamm OOHapy:Ku-
TeJb COOBITHIA.

Kaxxnoe cobbiTue MOKET ObITH OOHAPYKEHO MO TPEM MPHU3HAKAM: €r0 CHEKTPY, TUCTOrpaM-
M€ M TI0 KOppeJALUHU ABYX cUrHajoB. [lapaMeTpbl cOOBITHS 3aat0TCsl B TabIUIle, KOTOpasi 3aHUMa-
€T OCHOBHYIO YaCTh OKHA Y CTAHOBKA MPU3HAKOB /ISl KJIacCUPUKALMH.

YcraHoeka NPH3HAKOB 414 K.."Iﬂl:l:HdJHKﬂLlHH

KOMMYECTED NPHEHAKOE

=

o[ o [0 = |

KommeHTapri |KaHan |nnwreanochJ ClBeDOﬁTHOCTb, °}| EKN |cneKTp |non\rc|| EKN |rch0rpaMma |non;rc||BKn | KOPPEnAUMA |KaHan Kopp. |¢IEH |¢IH‘-I |paccTo;|cKopo-|nonyc|‘ Snoi
TecT 1 CHrHanl 10 95,00 B0 - B0 - CMrHanl 0.0 1000 10000 @ 100000 &0 -
TecT 2 CurHant 10 9g.00 - B0 - B0 - CurHanl 100 | 1000 10000 | 100000 &0

TecT 3 CurHani 10 45.00 - 6.0 - E0 - CrHanl 0.0 1000 10000 100000 60

TacT 4 CurHanl in 9E.00 - E0 - EQ - CrHanl 100 1000 10000 @ 100000 &0

TecT & CurHanl E 9,00 - A - | - CHrHanl 1000 1000 10000 10000

MPHMEHHTE OTHEHHTE

Pucynox 26.3

[lepemernienue Mexay siueikamMu TaOJMIIBI MOXKET OCYIIECTBIATHCS C MOMOIIBIO KHOIOK
K1aBHATYphl <>, <T> <> n <l>

J11s1 TOro 4ToOBl U3MEHHMTH YHCICHHOE MU TEKCTOBOE 3HAYCHUE KAKOH-TU00 SYeHKH HeoO-
XOJIUMO:

» cjenath SYCHKY aKTUBHOW, JJISi YerO HAXKaTh JICBOM KHOIKOHM «MBIIIN» B I0JIC SYCHUKH.

» B aKTHBHOMH sUeiiKe M3MEHUTH 3HAYCHHUE, BBEIS €ro ¢ KiaBHaTyphl. [Ipu sTOM Kypcopa B
A4yeiike He TOSIBUTCS U MEepeMEIEHUE B HEl ¢ MOMOILBIO CTPEJIOK KJIaBUATyphl HEBO3MOXKHO. CHUM-
BOJIBI BBOJATCS I10 MOPSIIKY.

JIy1st TOro 4TOOBl U3BMEHHUTH 3HAYCHHUE SUYEHKH C «+» Ha «—» U Ha000pOT, HEOOXOIUMO TIPO-
CTO LICJIKHYTh B M0JI€ SYEHKH JIEBOM KHOIIKOM «MBIILIN».

ByabTe BHUMATENbHBI: €CIIM LIENKHYTh JIEBOM KHONKOM «MBIIIM» B paboyeM IoJjie OKHa
YcTaHoBKa NPU3HAKOB /IS KJIACCH(PHKANMH MOXXET U3MEHUTHCS 3HAUEHUE aKTUBHON STYEHKH.

J51s TOro yTOOBI U3MEHUTDH 3HAUEHUS TAKUX MOJIEH KaK KAHAJ UM CHeKTP, HE0OX0AUMO:

» clenaTh SYEWKYy aKTHBHOM, JUIS YEero Ha)KaTh JIEBOM KHOMKOW «MBIIIN» B IOJIE SYCHKH.
[Ipy 5TOM BOKpPYT SMEUKHU MOSIBUTCS paMKa.

» B NOSBUBIIEMCS KOHTEKCTHOM MeHIO (pUCYHKH 26.4 u 26.5) BbIOpaTh C MOMOIIBIO «MbI-
IIM» HYXKHBIA KaHa Win (Qai.

M2 | KommeHTapHA |KaHan

|IlJ'IMTeJ1bHC
LLlyr i

1.0
1.0
1.0
1.0
1.0

4
_2|TecT 2
_3[Tect 3
L 2]
5

|BK.I'I |cne|-:Tp |n.om,rn:||
] iOED

v CHrHani
CHrHanz

TecT 4
TecT B

COrr_noise
Chrhant speckr_noise

CHrHans

speckr_step

CHrHanG

CHrHan?
CHrHand

Pucynok 26.5

Pucynok 26.4
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Jlig moseil kaHas U KaHaJ KOPP. KOHTEKCTHOE MEHIO COJEPKUT CIUCOK JOCTYIHBIX KaHa-
70B. K HUM OTHOCATCS BKJIIOUEHHBIE pealibHble KaHaJbl U BUPTYyalbHbIE KaHAJIbl, CO3JaHHbIE TaKHU-
MU mporpamMmmam, kKak ®@uiabTpanust curuanos, wim ZET ®opmya. Texyuwmii kanan Oyaer oT-
MEYEH raJIOUYKOH.

Jlig nonei cneKkTp, rHCTOrPaMMa U KOPpeJsiiis KOHTEKCTHOE MEHIO COIEPKUT CIIMCOK
JOCTYIHBIX (ailiioB. ITOT crrcok Gopmupyercs u3 ¢aiiioB ¢ pacmupenueM *.dtn, cogepkammxcs
B naupekropun C:\ZetLab\config. B nporpammax Y3komomaocHblii ciektp, 'ncrorpamma u B3a-
UMHBII KOPPeJALMOHHBII AHAJIM3 €CTh BO3MOXXHOCTb 3allMCaTh MOJTY4YE€HHbIE PE3Y/IbTaThl B (aii-
JIbl, KOTOPBIE IOTOM MOT'YT UCIOJIb30BaThCs IporpamMmmoi O0HapysKuTeIb COOBITHIA.

Tabauia coOBITUI UMEET CIEAVIOIINE CTOJOLBL:

Ne - HoMep coObITus 10 nopAAKy. [lopsAaok pacrosnoxeHus: COOBITHIM UMEET 3HaUYCHHE, €CIIU
coObITHsI B3auMocBsa3aHbl. Hammpumep, B mporpamMMe 3aaanbl coobiTus «lllarm yenoseka» u «lllarn
tonnb». [Ipn oOHapyxeHuu coObitus «lllaru Tonmen» Takxke Oyzaer oOHapyxeHo coObitue «lllaru
YeN0BeKa», HO OTYET O BTOPOM COOBITHH He Tpedyercs. UToOBI ero 3abI0KHpOBaTh, HEOOXOIUMO
3a7aTh MpU3HAKKU coObITUs «lllaru Toambl» B CTPOKE ¢ MEHBIIUM HOMEPOM U IIOCTaBUTh + B sSUEKe
Baok, a mpusnaku coObitus «lllaru yenoBeka» onucaTh B s;TY€HKe ¢ OOIBILIUM HOMEPOM.

KommenTapmii — Ha3BaHue coObITHS, HanpuMmep, «I1laru yenoBeka»

B sueiixe KanaJs BeIOMpaeTcst CUTHAJ, B KOTOPOM IIPEAIOJIaraeTcst 0OHapyKUTh COOBITHE

JUIMTeJBHOCTD, ¢ — UHTEPBAJI BPEMEHH, Ha KOTOPOM MJIET pacueT. IIporpamma Hakamma-
€T CUTH&JI B TEUEHUE YKa3aHHOTO ME€pPHOJa BPEMEHU U aHAJIM3UPYET MOJyYEHHbIE JaHHbIE B COOT-
BETCTBUHU C BHIOPAHHBIMM ITPU3HAKAMHU.

BeposiTHOCTb, %0 - BEpOSTHOCTD OOHAPYXKEHHS COOBITHS MO YKa3aHHBIM IPU3HAKaM.
OObI4HO JIEKUT B nipeaenax 95 % — 99 %

Bk — BKITIOUEHUE/BBIKITIOUEHNE aHAIHM3a CIIEKTPa CUTHAIA.

CuekTp - B 3T0i siueiike yka3biBaeTcs (paidi, coaepxKaiuii ciekTp coObITHS.

Honyck, ib — xopunop nonycka (pucyHok ). [Iporpamma cpaBHUBaeT CIEKTp CUTHAJA CO
CHEKTPOM coObITHA. Eciii CeKTp cUrHana JeKUT B KOPUAOPE JOIMYCKa CIIEKTPa COOBITHS C yU4ETOM
YKa3aHHON BEPOSITHOCTH, TO COOBITHE CUMTAETCS OOHAPYKEHHBIM M B IJIABHOM OKHE MPOTpamMMbl
HOSIBUTCS COOOILEHNE 00 ITOM.

BxkJ1 — BK/IIOUEHHE/BBIKITIOUEHHE aHAIN3a THCTOTPaMMbl CUTHaJIA.

I'ucrorpamma- B 3TOH siueiike ykaspiBaetcs (ails, cofepkaliuii THCTOrpaMMy COOBITHS.

Jonyck - KOpUAOp AOIMYCKa JUIsl THCTOTPAMMBI COOBITHSI.

Bxu1 — BKIIOUSHHE/BBIKIIIOUYEHHE B3aUMHOTO KOPPEJISALIMOHHOTO aHaJ3a CUTHAJIOB, YKa3aH-
HBIX B YCHKaX KaHAJ U KaHAJ Kopp.

Koppeasinus - B 3T0i1 siueiike ykaspiBaeTcs Qaiii1, copepkamnii KOppesuo COObITHS.

Kanan kopp. — 31ech yKka3biBaeTcsi BTOPOM KaHall JJi B3aUMHOI'O KOPPEISUOHHOIO aHa-
am3a

B sueitkax ®BY u ®HY yka3biBatoTcsa 4acTOThl cpe3a (GUiIbTpa COOTBETCTBEHHO BEPXHUX
Y HIDKHUX YacTOT B repuax

Paccrosinne, M — paccTosiHue MEX]ly JaTYNKaMH, CHUMAIOIUMU TOKa3aHUs IS aHAU3a.

Cxopoctb, M/Cc — CKOPOCTb 3ByKa B Cpelie, B KOTOPOM CHUMAIOTCs NokazaHusd. Hampumep
330 nist aHaIM3a CUTHAJIOB B BO3yXe

Jonyck — KOpUAOpP JAOMYCKa ISl KOPPETSAIUNA COOBITUS

BJiok. — B 3TOM cTOJ01IEe yCTaHABIMBAIOTCS MPHOPUTETHI COOBITUN — MPU YCTAaHOBKE + B
aueiike Baok coOpiTrs Homep N, pu 0OHApYKEHUH 3TOTO COOBITHS OyayT OJIOKUPOBATHCS OTUETHI
00 oOHapyxeHuU coObITHIl ¢ HOMepamu Gombiie N. Hampumep, B mporpamve O0Hapy:KUTe/Ib €O-
ObITHI 3371aH0 4 coObITHs. B siueiike Baok BToporo coObITHs CTOUT +. DTO 03HAYaeT, 4TO MpU 00-
Hapy>KeHUH MporpaMMoit BceX 4-x coObITHI OyneT copMHUpOBaH OTYET TOJIBKO O COOBITHAX IMOJ
HoMmepamu 1 u 2. OtueTsl 0 coObiTusiX 3 U 4 OynyT 3abmokupoBanbl. Ha otyer 06 oOHapyxeHun
COOBITHS 1O HOMEPOM 1 oOHapy>KeHHe COOBITHS 1O HOMEPOM 2 HUKAK HE MOBJIUSET.
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ZETLab Iporpamma KOHBEPTEP ®AIJIOB

27 TIporpamma KOHBEPTEP ®ANJIOB

27.1 Ha3HaveHHe NPOrpamMMbl

[Tporpamma npenHa3zHaveHa JJisi KOHBEPTHPOBaHUs (DaiIOB U3 TEKCTOBOTO BUAa B OWMHAp-
HBII 1 HA00OPOT.

27.2 Onucanue NporpamMMbl

Jlst 3amycka mporpamMbl KonBeprep ¢anoB HEoOX0auMMO B MEHIO ABTOMAaTH3amust (pu-
cyHok 27.1) nanenu ZETLab Briopats komanny KonBeprep ¢aiisioB. Ha sxkpane MoHUTOpa 0TOO-
pasurcs padodee okHO nporpammbl KonBeptep daiiiioB (pucynok 27.2). B 3aroyioBke okHa mpo-
rpaMMBbI Oy/IeT 0TOOpakaThCsl HA3BaHUE TIPOTPAMMBL.

’ ABETOMaTUZaUMA CepaucHble
Perynarop

ApUPMOMETP

| CPunbrpauuﬂ CHUrHanoe
% Popmyna-Zet

12 Koneeprep daiinos

Pucynok 27.1

= Kongeprep daiision

3aronoBokK KOHEEPTHPOBATE M3! IABOHHHoro(*.anp ;*.ana) .

Br130B okHa OT-
MmapodoH Sk C:\ZetLablsignalsts080175sig0001.anp o
COMMENT KpBITUS (PaliIoB

[ >

GAIN 1.0
ABSYOLT 3.191607e-002
FRQ S000,000000

TMIO 7 &
FRL 0.0 B ®arn pesyneTaTos(*.din) v]

FRH 2000.00 : . Br130B 0KHa cO-
: C:\ZetLablsignalsis0801 75 sig0001 .dtn B
FORMAT i ! \signals) \sig xpaHeHus Bainos

START 9:49:22

DATE 01-02-2008 A
CHAMNMEL 1 @
SENSE 1.0 e

COMVERT MB

AMPL 1.0
REFER 0.001000 + WaeT KoHBEepTHPOBaHKE. ... KOHBEDTMDOBATE |

ACSW N ——

Pucynox 27.2

Ilpumeyanme: MPOrpaMMy MOXKHO 3allyCTUTh HEMOCPEICTBEHHO M3 paboveil AUPEKTOPUH
ZETLab (o ymomuanuto: c:\ZETLab\). ms 3amyckaemoro gaiina: BinaryFileConverter.exe.

Hexoropsie nmporpamMmel ZETLab mMoryr 3amuchIBaTh MOCTYNAMONIMHA MMOTOK JTaHHBIX B OH-
HapHbIN (aiin. OOBIYHBIM TEKCTOBBIM PEIaKTOPOM MPOCMOTPETh CO3/IaHHBIN TakuM 00pa3oM Qaiin
HEBO3MOKHO.

[Iporpamma Konseprtep ¢aiinnoB npeaHasHaueHa Uis OTKPBITUS OMHApHBIX (aiiyioB U me-
peBojia XpaHUMON MH(POPMAIIUU B TEKCTOBBIN BHJI, O0JIee MOHATHBIHN JIJIs1 BOCHIPUSATHS YEIIOBEKOM, B
JaNbHENIEM, CO3JaHHBIA TEKCTOBBINA (haliil MOXKET OBITh OTKPBHIT B JIFOOOM TEKCTOBOM PENAKTOPE,
1100 nHpopMaIMs MOKET ObITh CKONMPOBaHAa B TaOJIMYHBIN penaktop, Hanpumep, MS Excel ms
JanpHEenIero 6oaee moApoOHOTO aHATU3a.

Tak >xe, cozmanHblil ¢ nmomombio KonBeprepa ¢aiiioB TOKYMEHT MOXET OBITH OTKPBIT
nporpammoil IIpocMoTp pe3yabTaToB, € B JATIbHEUIIIEM 3aIIMCAHHBIE CUTHAIBI TPEACTABISIOTCS
B Ta01MyHOU U B rpaduueckoit popme. [Ipu s3ToM B iporpamme IIpocMoTp pe3yabTaToB mocieno-
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BaTEJbHOCTH olU(poBaHHONW MH(OPMALIMKA MOTYT OBITh MPUMEHEHBI Pa3IUYHbIE MAaTEeMaTHUYECKHE
oneparuu. [Iporpamma IIpocmoTp pe3yiabTaToB omnucana B riaBe 19 Hactosmiero PykoBoacra
omneparopa.

27.3 Yupasiaenue nporpammoii Kouseprep ¢daiisioB

Jnist TOro YTOOBI KOHBEPTHPOBATH OJUH (hailsl B IPYTroil HEOOXOIUMO MPOBECTU CIETYIOIIHE
IIEUCTBUA:

1. B cniucke ¥ |, cpaBa ot Haanucu KonBepTupoBaTh u3: BeIOpaTh THI (haiina,
KOTOPBI He0OX0IMMO KOHBEPTUPOBATh. 3aAaTh TUII (aiiia MOKHO ABYMS CIIOCOOAMU:
- HaXaTh Ha CTPEJIKY IOJI U «MBIIIbI0» BEIOPATh U3 PACKPBIBILIETOCS CIIUCKA HY>KHOE 3HAUCHUE;
- HaXXaTb JICBOM KHOINKOW «MBIIIK» Ha MOJI€ U MpPU MOMOIIU POJIMKA «MBIIIN», TUOO0 KHOMOK Kiia-
BHATYPHI CO CTPCIIKAMU <T>u<d> BbIOpaTh HYKHBIN JIEMEHT.

[Ipu sTOM B criMcke x ], cnpaBa oT Haanucu B, oroOpasutcs Buj Qaiina, B KOTO-
pBIi OyZeT KOHBEPTUPOBAH UCXOAHBIN.

2. 3agaTh MyTh UCXOAHOTO (aiina. J[Jis 3TOro HeoOX0MMO HaKATHEM Ha BEPXHIOIO KHOIKY
El, pacroJiararoyrocs B MpaBoi 4acTu paboyero OKHa MporpamMMbl, BbI3BAaTh CTAHJAPTHOE OKHO
OTKpBITHS (aiina u ykazarh (aiiia, KOTOphIii HE00X0IUMO KOHBEPTHPOBaTh. [Ipu 3TOM B moine moj
Haanuceio KoHBepTHPOBaTH M3: 0TOOpa3UThCs MyTh (paiiia, a B MoJie MO HAAIHChIO 3aroj10BoOK
0TOOpa3uTcsa IOMOJMHUTENbHAS HH(pOpMAIMS HUCXOAHOro ¢aiina, HeoOXxoauMas Ui MPaBUIHLHOTO
BOCCTAHOBJIEHMSI 3alIICAHHOT'O CUTHAaJA.

IIpumeuanue: daiuiel *.ana u *.anp padorart B nape. OIUH U3 HUX 3ar0JIOBOYHBIN, APY-
TOi COAEPKHT JaHHbIC. JIJIT KOHBEPTUPOBAaHUS yKa3aHHAas JUPEKTOPHS JIOJDKHA COJEpKaTh 00a
daiina, a B Ka4eCTBE UCXOIHOTO (aiiyia MOKHO 3aJ1aTh JIIOOOH U3 HUX.

3. 3amaTh AUPEKTOPHIO W MMsI KOHEeYHOro (aiinma. J[is 3TOoro HeoOXOaUMO Ha)kaTHEM Ha
HUKHIOIO KHOIIKY El, pacroyiararolyocs B MpaBoi 4acTH pabo4yero OKHa MpPOrpaMMbl, BbI3BATh
CTaHJapTHOE OKHO coXpaHeHHs (ailna M yka3aTb JUPEKTOpUIO U UMs (aitna, B KOTOpHIA Oyzaer
KOHBEPTUPOBaH MCXOAHbIM (aitn. [Ipm 3ToM myTh KOHeuHOro ¢aiina oToOpazuTcs B IOJIE MO
Haamucero B:.

4. Haxxatp kHONIKYy KonBepTupoBaTsh. [Ipu 5TOM BHU3Y B LIeHTpe pabouero okHa nporpam-
Mbl KonBeprep ¢aiisioB nosiButcs Haanucs Maer KOHBepTHPOBaHUE. ...

BbIX0/1 M3 IPOrpaMMBbl OCYILECTBIIAETCS HAKATHEM KHOMKH [Ed], pacroyioxKeHHOM B PaBoOM
BEPXHEM YIIy OKHA IIPOTPaMMBI.
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ZETLab Iporpamma LIUOPOBOM BBO/I-BHIBO/]

28 TIporpamma IU®POBOI BBOJ-BBIBO/I

28.1 Ha3naveHHe NPOrpamMmbl

IIporpamma npeaHa3HayeHa AJs YHOPABICHHUS COCTOSHUEM BXOJHBIX/BBIXOJHBIX KaHAJIOB
U(POBOrO MOPTa YCTPOUCTB MPOU3BOAUMBIX 3AO «DNEeKTpOHHBIE TEXHOJIOTUU U METPOJIOTHYE-
CKUE CUCTEMBI».

[IporpaMMa mo3BOJIIET YHPaBJIATh TAaKUMU HCIOJHUTEIBHBIMM MEXaHU3MaMH, y KOTOPBIX
pabota ompenensercst IByMs COCTOSIHUSAMU BKJIFOUEHO WIIH BBIKJIFOUECHO.

28.2 OmnucaHue NporpamMMsl

Jiisa 3anmycka nporpammbl Llugposoii BBoaA-BBIBOX HE00X011MMO B MeHI0O CepBHCHBIE (pH-
cyHok 28.1) nanenu ZETLab BuiOpats komanay Lludgposoii BBoa/BeiBOA. Ha skpane MmoHutopa
otoOpasutcs pabodee okHO mporpammbl LludpoBoii BBoA-BbIBOA (pucyHOK 28.2). B 3aromoBke
OKHA MPOTrpamMMbl OYJeT 0TOOpa)KaThCsl Ha3BaHUE IPOTPAMMBIL.

| CepBucHeIe

e
SGFPQSKE CHUrHaNeHOro HPOHECCQPG

@ Hacrpoiika napamerpos AUM u LAN

'©A3KTUPOBaHWE PaliN0E NapaMeTpoB

Hactpolika |IP-agpecos YcTpoicTe

%8l Moaknoenve yerporics no Ethemet

u MNoaknoyerme yetpoiicTe no BlueT ooth

=| Uueppoeoii BBOA/BEIBOA

8] Hactposixa exoanoro auanasona
Bpema ZET-cepsepa
%) TMpocywmeaHie KaHanos

B8 ZETMessenger

] [E] P nar

Pucynok 28.1
LY pOBOH BEOA-BbIBOM i T

101018
b1

AUM 16416 USB N2220

-Broae!
Beixoa
V1 2 v 3 [~ 4 v 5 Vv B v 7 v 8

V9 w10 W11 12 713 [ 14

CoxpaHuTe

-Beixoae!
V1 [ 52 v 3 [~ 4 V5 v V7 v 8
v 3 1 [ [G [ [ 14

- PazpeweHue BbIx0aa
V1 v 2 v 3 v 4 [ 155 [T 86 LIiE 8
[ 1§9 IR I P I e

Pucynok 28.2
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Iporpamma [{TUPGPOBOI BBO/I-BBIBO/] ZETLab

Ipumeyanue: POrpaMMy MOKHO 3aITyCTHTh HEMOCPEACTBEHHO M3 pabodell JUPEKTOpHU
ZETLab (o ymonuanuto: c:\ZETLab\). ms 3anyckaemoro ¢daiina: DiglnOut.exe.

st kaxxoro ycrporictBa ALIIT-IIAIT — cBos Bki1anka, B Ha3BaHUKM KOTOpPO# OyneT oToOpa-
JKEHO Ha3BaHUE YCTPOICTBa U €ro 3aBOJCKON HoMmep. KonnuecTBo BKIIaOK ONpeaesseTcsl Koiauye-
CTBOM IOJIKJTFOYEHHBIX YCTPOUCTB.

B pamke Pa3pemeHue BbIX01a OCYIIECTBISETCS BKIIOUECHUE/BBIKITFOUCHNUE BBIXOJOB MU (}-
POBOrO MOpTa. Y CTAaHOBJICHHBIN (Pr1aXkoK BO3JE JIF0OOr0 M3 KaHaioB HU(POBOro MopTa pazperiaet
yIpaBJIEHUE BBIXOJOM 3TOro kaHajia. CHATBIM — 3a1peIacT.

B pamke BbIxoabl ycTaHaBIMBAIOTCS COCTOSIHUE JOTMYECKO «1» niu noruyeckoro «0» ans
KaHaJIOB, KOTOPBIM OB pa3pelieH BbIXOA B pamke Pa3pemieHue BbIX04a. YCTaHOBJICHHBIN (ia-
YKOK BO3JIE JJF0OOT0 M3 pa3pellieHHBIX JJIs BbIX0/1a KaHAJIOB IU(POBOTo MOPTa yKa3bIBAET COCTOSHUE
JOTUYECKOU «1» 3TOro KaHala, CHITHIN (IaKOK — COCTOSIHUE JIOTHUECKOTO «0»

B pamke Bxoabl oToOpaxaercs pealbHOE COCTOSIHUE KaHAIOB U(POBOIo Mopra. Y CTaHOB-
JICHHBIN (J1aKOK BO3JI€ JIF00O0TO M3 KaHAIOB MUGPOBOro MOpTa YKa3bIBA€T COCTOSIHUE JIOTHYECKOM
«1» aToro KaHama, CHATHIM (uaxok — cocTosHUE Jorudeckoro «0». B maHHol paMke ycTaHaBiIH-
BaTh U CHUMAThH (DJIAYKKU HEIB3sI, OHA SBJIICTCS WHPOPMAITMOHHOM.

[Ipyu NOAKITIOYEHHBIX HECKOJIBKUX YCTPOMCTB IM(PPOBOI MOPT KAXKIOTO YCTPOWCTBA HACTpa-
MBaeTcs B CBOeH BKIaake. [lepexon Mexay BKJIaJKaMU OCYIIECTBIISIETCS HAKATHEM JIEBOM KHOIKU
«MBIIIN» Ha BKJIAJAKY, B KOTOPOM HEOOXOIMMO HACTPOUTH COCTOSIHHE HU(POBOro MOpTa TOrO UIU
WHOT'O YCTPOMCTBA.

[Tpu nHaxxatun Ha KHONKY COXPaHUTh MPOUCXOANUT COXPAaHEHHE TEKYIINX HACTPOEK HU(pPo-
Boro nopra. [Ipu nocienyromem ucnonb3zoBanuu nporpammel Llngposoii BBoa-BBIBOA, IIOCIE 3a-
IPy3KH CHTHAJIBHOTO MPOLECCOpPa, BCE MapamMeTpsl OyIyT YCTAaHOBJICHBI B COOTBETCTBHH C MOCIE]-
HUMU COXPaHEHHBIMHU HacTpoiKamMu. Ecili MOAKIIOUEHO HECKOJIBKO YCTPOMCTB K OJHOMY KOMIIbIO-
TEpY, TO HACTPOUKHU OyIyT COXpAaHATHCA AJIS KaXKJ0r0 yCTpolcTBa MHIMBHAyallbHO. [IporpammHuoe
oOecrieyeHre OyleT CUYMTHIBATh 3aBOJICKOM HOMEp MOJKIIOYEHHOIO YCTPOMCTBA, W, €CIH 3TO
YCTPOMCTBO paHee yXe HacTpauBalloCh, OYJET OTKPBIBATH HACTPOMKHU ISl KOHKPETHOIO YCTpOii-
CTBa.

[Ipn HaxkaTuM Ha KHONKY BBIXOA MPOMCXOAUT BBIXOA W3 MPOrpamMMbl. 3aKpbITh OKHO IpO-
IPaMMBbI, TAK)Ke, MOKHO HaXKaB JIEBOW KIIABHIIEH «MBIIIM» Ha KHONKY 3aKpPBITUs OKHa [&], pacro-
JIO’)KEHHOMW B ITPaBOM BEPXHEM YIIIy OKHA MPOTrpamMMBbl.
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ZETLab IIporpamma I'JIOBAJIBHOE BPEM CEPBEPA

29 IIporpamma I'VIOBAJIBHOE BPEMSI CEPBEPA

29.1 Ha3HauyeHMe POrpamMMbl

[IporpamMma mpemHazHadeHa Ui OTOOpakeHUs BpeMeHu ¢ Havana crapra ALl moaxiro-
yeHHoro kK [I9BM ycrpoiicTBa, pazpadbareiBaemoro 3A0 «DJIEeKTPOHHBIE TEXHOJIOTUHA U METPOJIO-
TUYECKUE CUCTEMBIY.

29.2 OnucaHue NporpamMmsbl

Jlst 3anmycka nporpamMmbl ['J100aibHOe BpeMsi cepBepa HE00X01uMO B MeHIO CepBHCHbBIE
(pucynok 29.1) nanenu ZETLab BeiOpats komanny Bpemsi ZET-cepBepa. Ha skpane Mmonuropa
oToOpasuTcs pabouee OKHO nporpammel ['100abHOe BpeMsi cepBepa (pucyHok 29.2).

[@ A0DafTbHOE EPeMA CEpREpd EEE

CepeucHbie Kanan | Epems, c
@ 3arpysKa CUrHANBHOT O NPOLECCopa |EMrH and | 3899
& el Hacrpoiika napamerpos AUM 1 LAMN
e = |EMrHan2 | 9899
iR PeaaKTUpoBaHIe $ain0s NapateTpos |
E Hactporika IP-aapecos yeTpoiicts |EHrHanE| | 9,899
@ Mok noyeHue yerpoiicte no Ethemet |EHrH anld | 0499
Jd Noaknouere yctpokicTe no BlueT ooth
] S 2 - |EHrHan1 1 | 9,893
\=| Uuepposoii BBOA/BEIBOL |
@ Hactpolika BxoaHoro aManasoHa |EMrHan1 7 | 9.919
(5] Bpewn ZET-cepeeps [Curant | 3313
28] Mpocaywueanue kaHanos
E‘E ZE Thessenger |EMrHan19 | 9919
| ™ P nar | |EHrHan2EI | 9919
Pucynoxk 29.1 LTEMH. CurHan | 3.200

Pucynox 29.2

B oxHe nporpammsl Oyzner otoOpaxarbes TaONIMIa, COCTOSAIIAs U3 ABYX KOJOHOK M CTPOK.
KonnyecTBo cTpok ompezaensieTcs KOJIMYECTBOM BKJIIOUYEHHBIX (PM3UUECKUX U MOPOKIACHHBIX BUP-
TyaIbHBIX  KaHaIOB. @u3nueckue  KaHaibl BKIKOYalOTca B nporpamMMme  Hacrpoii-
ka napamerpoB ALl u IHAII (nmynkT 4 Hacrosimero PykoBoacrBa omepartopa). BupryanbHbie
KaHAJIbI MTOPOXKAAKTCA TAKUMU MIpOrpaMMaMHu Kak, Hanpumep, I'eneparop curaanos, ®@uiabtpa-
s curuajos, TepmoMerp conpoTUB/ICHHUS U T.1.

B crpokax 1eBoi KOJIOHKH OyqyT OTOOpakaThCsl Ha3BaHUE KAHAJIOB, B CTPOKAax MpPaBoOil KO-
noHku Bpems crapta ALIT nmo kaxaomy kanany. Bpems pusnueckux kaHajgoB OJJHOTO YCTpoOHcTBa
JIOJIKHO OBITh OJIMHAKOBBIM. BpeMmsi BUpTyalIbHbIX KaHaJIOB OTOOpa)kaeTcsi ¢ HEOOJIbUINM 3ara3abl-
BaHMEM [0 OTHOILIEHHIO K BpeMEeHU (PU3NYECKUX KaHAJIOB.

BBIX0/ U3 MporpaMMbl OCYIIECTBISIETCS HAKATHEM KHOIKH [E], pacroNoKeHHOW B MPaBOM
BEPXHEM YIIy OKHA IIPOTPaMMBI.
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ZETLab IIporpamma ITPOCIIYIIMNBAHUE KAHAJIOB

30 IIporpamma NPOCJIYLIINBAHUE KAHAJIOB

30.1 Ha3HauyeHue MPOrpamMMbI

[Iporpamma npenHasHaueHa AJiss TPOCTYIIMBAHUS CUTHAJIOB, MOCTYIMAIOIIMX Ha BXOJHbBIC
KaHaJbl, a TaKXKe JAJIs IPOCIYIINBAHUS CUTHAJIIOB BUPTYAIbHBIX KAHAJIOB U T€HEPUPYEMBIX CUTHa-
JIOB BHYTPEHHHUM T'€HEPATOPOM.

[IpocnymrBaHre CUTHAIOB, MOCTYIAKOIIMX Ha BXOAHbIC KaHanbl moayieid ALII, yepes 3By-
KOBYIO KapTy MEPCOHAIBHOTO KOMIBIOTEPA MOKET OBITh OYEHBb TOJIC3HO MPHU aHAIM3E CUTHAJIOB B
aKyCTHUYECKOM JIMana3oHe, TaK KaK CIEeKTpajbHbIA aHAU3 HEe BCEra MOXET JaTh aJeKBaTHYIO WH-
dbopMaruio 00 aHATM3UPYEMbIX BelWYMHAX. Hampumep, UCKaeHHE, CBSI3aHHOE ¢ KPAaTKOBPEMEH-
HOM moMexoi OyJIeT XOpoIlo pa3IndyMMO Ha CIyX, B TO BpeMs KaK y3KOIOJIOCHBII aHaJIu3 HE 0TOO-
Pa3UT 3HAYUTEIIbHBIX U3MEHEHUH B CIEKTPE CUTHAJIA. DTO CBSI3aHO C TEM, UYTO YEJIOBEUECKOE YXO, B
OTIIMYME OT aHATM3UPYIOIIEH anmapaTypbl, MOKET ropaszio 6ojee 4eTKO WACHTU(PHUIIMPOBATh Hapa-
3UTHBIC UCTOYHUKHU 3BYKa.

JlJia mocnenyoomero aHaau3a akyCTH4ecKord MH(OpMaluy B peXUME aHAJIOTOBOTO MarHu-
TO(OHA MOKHO TPOCITYIINBATh 3aIMMCAHHBIC BPEMEHHBIC peaTn3allii CUTHAJIOB.

30.2 OnucaHue MporpaMmbl

s 3amycka nporpammsl [IpociymuBanue kaHajioB HeoOXoaumo B MeHIO CepBHCHBIE
(pucynok 30.1) nanenu ZETLab BeiOpats komanay IpociaymuBanue kanajioB. Ha sxpane MoHH-
Topa oToOpasuTcs padbouee okHO porpammel IlpocaymmBanue kanauoB (pucyHok 30.2). B zaro-
JIOBKE OKHA MPOTPaMMBbI OyAET 0TOOpaxaTbCs Ha3BaHHE MPOTPAMMBI M Ha3BaHUE BBHIOPAHHOTO ISt
NPOCITYITMBAHHS KaHAA.

CepeucHble

@ ' 3arpyY3Ka CUrHaNbHOr0 NPOUECCopa
@ Hacrporika napamerpos AUM w LA
@ PenakTUpoBaHu1e $aiinos NapameTpos
E Hacrpoiika |P-aapecos ycTpolicte

@ Moaknioyerue yerpoiicte no Ethemet
u Moaknrouerue yetpoiicTs no BlueT ooth
_@ Lueposoi BB0A/BEIEOL

@ HacTpolika BxoaHoro AManasoHa
Bpema ZET-cepeepa

@ lMpocnywreaHWe KaHanoe

@ ZETMessenger

[E] P nar

Pucynok 30.1

PoCAYIIHEaQHHE KdHa/lOE -

Curnan 1 | Tpomkacte: L ] Bewn.

Pucynoxk 30.2

B mone criucka (co cTpenkoin) A l, PaCIOJIOKEHHOM B JIEBOM YacTH MPOTPAMMBEI,
BbIOMpaeTCs KaHall JJisl TPOCTYIIIBaHUS.

CmpaBa ot  Hagnucu  ['poMKocTh:  pacmonaraercs  peryisiTop  TPOMKOCTH

I . PerynmmpoBka MpOMCXOMUT TIPH TIOMOIIHM OeryHka. st peryau-

POBKH H€O6XOJII/IMO HAXKaTh JICBOM KHOIIKOM «MBIIIH) Ha 6€FYHOK, H, HC OT)KUMasd KHOIIKY, IEPEMCEC-
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IIporpamma ITPOCIIYIINBAHUE KAHAJIOB ZETLab

CTUTHh OEryHOK B HY)XHOM HampasieHuH. [Ipu mepemeiieHun BI€BO — IPOMKOCTh YMEHBIIAeTCH,
BIIpaBO — yBenuuuBaercs. llpu perynupoBaHuM ¢ Hayana 10 CEpEAUHBI PETYNIATOpPAa IPOMKOCTH
MPOUCXOIUT PEryIHpPOBKA IPOMKOCTH 3BYKa, ajbliie - HU(POBOE yCUIICHUE CUTHANA, TP KOTOPOM
BO3MOYKHBI UCKXKEHUS.

®naxok BbIKJI. - BKIIOYaeT/BBIKIIOYAET MPOCIYIIMBAHUE BHIOPAHHOTO KaHAIA.

Jliist BBIXOJA U3 MPOrpaMMbl HEOOXOAMMO HaKaTh KHOINKY [E], pacrosioxKeHHYI0 B IPaBOM
BEPXHEM YIIIy OKHa.
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ZETLab IIporpamma ZETMessenger

31 IIporpamma ZETMessenger

31.1 Ha3HauyeHMe MPOrpamMMbl

[IporpamMma mpegHa3Ha4YeHa IS COCTABIECHUS M OTHpaBKU paszpaborumky (3A0 «Dinek-
TPOHHBIC TEXHOJIOIHH U METPOJIOIHUYCCKHE CUCTEMBI») IporpaMMuoro obecneuenuss ZETLab orue-
Ta 00 OImMOKax.

[Tpu BO3HUKHOBEHHH OIMUOOK (3aBHUCAHUE, BbUICTAHUE, HEKOPPEKTHAs paboTa MporpaMmbi)
IpU KCIIOJBb30BaHUK IporpamMmHoro obecrieuenne ZETLab coznaercst daiin oryera 06 ommoOKax.
Otor (aitn oryeta mpu nomomtu nporpammel ZETMessenger Oyaer ormpasiieH (IIpU HaTMYHHA
MOJKJIIOUYEHUS K HHTEPHETY) pa3paboTuuKy mporpaMmMHoro odecreuenus. [locie nonydenus ¢aitna
oryera 00 ommoOkax cnenuanuctel 3A0 «DNEeKTPOHHBIE TEXHOJIIOTUH U METPOJIOTHYECKUE CUCTe-
MBD» IIPEANPUMYT BCE MEPBI K YCTPAHEHHUIO HEMOJIAJ0K, BHI3IBAIOIIUX COOM B MPOrpaMMHOM o0ec-
neuenun ZETLab u pabote npaiisepos.

31.2 OnucaHue MporpaMmbl

s 3anycka mnporpammbel ZETMessenger neo6xogumo B MeHio CepBHcHBbIE (pucy-
Hok 31.1) nmanenmu ZETLab Buibpats komanny ZETMessenger. Ha skpane MoHUTOpa 0TOOpa3uTCs
pabouee okHo nporpammbl ZETMessenger (pucyrok 31.2).

CepeUcHbIE

= 3arpyaKa CUrHanbHOro NPoLeccopa
@Ham’ponxa napaneTpos AL v LLAM
@ PenakTupoBaHue $ainos NapameTpos
E‘: Hactpoiika IP-agpecos yeTpoiicTs

Moak noyeHue yerpoiicte no Ethemnet

& i

Moakoyerue yerpolicte no BlueT ooth

frees)
2

1

Uneposoii BB0A/BLIBOL

|3
|2

HacTpoiika Bx0aHOro AWanazoHa

(&

BpeMﬂ ZET-cepeepa
@ Mpocaywueanue kaHanos
@ ZE TMessenger

™ P nar

Pucynox 31.1

L WESSENZET W

oW pacoTe nooroaMM ZETLab oeHapvkeHa owHeka. [loocHM E
H3BEHEHHA 3a HEVOOGCTEA.

Ecnm patioTra He Geina 3aKoHYeHa, paBoYMe GaHHEIE MOMYT GbITE YTEPAHEI,

MepenadTe B JA0 "33T" cEeneHHA D6 DIUHBKE.
CozaaH oryer of owwike, KOTOpeI Bbl MOKETe OTNPABMTE Ham, 3ToT OTYET GydeT
KOHPHAEHUMANEHEIM H HOHMMHEIM.

Bawm geficTema

MNOCAATE OTHET

NOATEEPAMTE OTAPEENEHWE OTYETS N0 & NEKTPOHHDN NOYTE
[¥]HanuCaTE MHCEMO W ONMCATE HENONATKKE

D HE NPEANPHHAMETE HHEAE MY AEACTEMA

l MNoctoTpeTs daiin oT4eTa ] ‘ 0k ] [ Orraena

Pucynoxk 31.2
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IIporpamma ZETMessenger ZETLab

Knaonka OK cimyxut 111 UCTIOTHEHUST BHIOPAHHOTO JCUCTBUS B pamke Bamm neiicTBus.
[Tocne HakaTusi KHOMIKKM BBIOpPAHHBIN JEHCTBHS OyAyT BBINOJHEHBI, a nmporpamma ZETMessenger
OyJIeT 3aKpbITa.

B pamke Bamm geiicrBus nporpammsl ZETMessenger pacmnosiaratoTcsi 3J€MEHTBI BbIOOpa
JCHCTBUS IPU BOSHUKHOBCHHH OIMIHOOK B paboTe mporpaMmmHoro obecreuenus ZETLab.

[Ipu ycranoBieHHOM (IiaXkKKe MOCJAATh OTYET COOOIEHHE C COJACPXKHUMBIM (aila oTuera
Oyzmer mepeciiaHo pa3paboTuuky mporpamMmmuoro obecrneuenuss ZETLab 3A0 «DneKkTpoHHbBIE TEX-
HOJIOTHH U METPOJIOTMYECKHE CUCTEMBIY.

[Ipu ycranoBieHHOM (hiakke MOATBEPAUTH OTHPAaBJIeHHE OTYETA IO JIEKTPOHHOM MOo-
yTe COoOOILICHNE C CONEPKUMBIM (aiiyia oTueTa OyAeT mepeciano pa3padoTUUKy U OyIeT OTKpPbITa
UCIIOJIb3yeMas TOUTOBAs MPOrpaMMa C yKe 3arl0JTHEHHBIMU MOJIIMU OTHPABUTENS U MOJIy4aTels co
CIICAYIOUIMM COJIEPKUMBIM MHCbMA: «JloOpbIif JeHb. DTUM NMHUCHBMOM S TIOATBEP)KIAI0 OTIPABKY
otueta 00 ommbkax. C yBaxkenuem, [lonb3zoBaTenby.

[Ipu ycranoBieHHOM (IaKKe HAMMCATH MUCBMO M OMUCATH HEMOJAAKH OyJIeT OTKpHITA
UCIIOJNIb3yeMasi TOUTOBAs MPOrpaMMa C yKe 3allOJTHEHHBIMU MOJIIMUA OTIPABUTENS U monydatens. B
COJICPKMMOM TIHCHbMa MOJIb30BATENb JIOJKEH Oy/JIeT ONMUCATh HEMOIAIKN U OTIPABUTH AIIEKTPOHHOE
MUCHMO.

[Tpu ycranoBieHHOM (haKKe He MpeANPUHUMATHh HUKAKHUX JelicTBUi OyaeT nmpousBeneH
BBIXOJ1 U3 MPOTrpaMMbl 6€3 OTIPABKU COOOIIECHHS U 0TYeTa 00 OInOKax.

Kuomnka [MocmoTpers ¢aiij oT4era CIIyKHUT IS IPOCMOTPa COACPKUMOro Qaityia oTuera.
[Ipy Ha)xaTUU Ha KHOMNKY OTKPOETCS MPOCMOTPOBIIMK C COAEPKHUMBIM (haiija oTdeTra (PUCYHOK
31.3).

Coaepx¥umoe pavna oTyera - L AetlLab' report.Ext

Current dake and kime: Manday, June 18, 2007, 12:11:07 -
Caniputer namme: WASILY 1
Login name: Admin

035 wersion; Windows NT/2000, build: 2600

Processaor bype: 586

Mumber of log-files: 3

--= File: writer log
dakin writer,cfig He HaRaeH! OH By 4ET CO3AaH NPK BBIXOAE M3 Nporparmel, Monday, April 09, 2007, 14:55:14

--= File: ZETPanel log

MpMnomeHKE () 38BMCN0 W BBIND NPHMHY AMTENEHD 386EpWeHD. Monday, June 26, 2006, 18:34:06

Mprnoserme ) 3asMcno v Geino NpHHY AMTENEHD 3a5epwero, Monday, June 26, 2006, 18:34:49

MpMRomeHKE () 38EBHMCN0 W BRIND NPHMHY AMTENEHD 386EpWeHD. Monday, June 26, 2006, 18:34:50

Mprnosxerme ) 3asMcno M BeiN0 NpHHY AMTENEHD 3a5epwero, Monday, June 26, 2006, 18:34:51

MpMRomEeHKE () 38EBMCN0 W BBIND NPHHY AMTENEHD 386EpWeHD. Monday, June 26, 2006, 18:34:52

Mprnoserme ) 3asMcno v Geino NpHHY AMTENEHD 3a5epwero, Monday, June 26, 2006, 18:34:53

MpMnomeHKE () 38EBMCN0 W BBIND NPHHY AMTENEHD 386EpWeHD. Monday, June 26, 2006, 18:34:54

Mprnoserme ) 3asMcno v Geino NpHHY AMTENEHD 3a5epwero, Monday, June 26, 2006, 18:34:55

MpMnomeHKE () 38BMCN0 W BBIND NPHHY AMTENEHD 386EpWeHD. Monday, June 26, 2006, 18:34:56

Mprnoxerme (phasemeter.exe) 3a6MCN0 M BEINO NPHHY AMTENEHD 3aBepweHo, Wednesday, Juby 12, 2006, 18:30:22
MNpunoxeHke CXYPlotker, exe) 3aBMcno M BeIN0 NPHHY AMTENBHO SaE&plWeHo. Friday, July 28, 2006, 18:40:04
Mprnoserme {dac_ocx.exe) 3a6MCN0 M OBIN0 NPHHY AMTENEHD 3aBepweno. Monday, September 11, 2006, 09:39:36
MNpunoxeHKe (dac_ocx, exe) 3aEMCNo M AeING NPHHY AMTENEHO 3aEEpWEHD. Monday, September 11, 2006, 09:41:31
Mprnoxerme {dac_ocx,exe) 3a6M0N0 M GbIN0 NPHHY AMTENEHD 3aBepwenHo. Wednesday, Sepkember 27, 2006, 14:59:29

Pucynoxk 31.3
Beixon u3 nporpammel ZETMessenger 6e3 oTipaBKi OT4eTa U COOOIIEHHS OCYIIECTBISIET-

csl HakaThHeM KHONMKH OTMeHA WM KHOMNKH [, pacrosioKeHHOW B NMPaBOM BEPXHEM YIJIy OKHA
MIPOTPAMMBI.
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