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ZETLab TpeboBanus K anmapaTHbIM CpeJCcTBaM

1 TpebGoBanus K annmapaTHbIM CpeACTBAM

[Tporpammuoe obecrieyenne ZETLab npeanasHadeHo A MCIOJIB30BAHUS Ha IEp-
coHanbHBIX KomibioTepax Tuma IBM PC Intel® Pentium®/Celeron®/ uiu coBmMecTumbie ¢
HUMH, PaOOTAIONIMX IO/ YIPABICHUEM PYCCKOS3BIUHOW (JIOKAIM30BAaHHOHM) OO KOp-
peKTHO pycu(UIIMPOBaHHOI Bepcuu onepannoHHbix cucrem Microsoft® Windows® XP ¢
maketom oOHOBieHus SP1 wmnmm SP2, Microsoft® Windows® Server 2003, Microsoft®
Windows® Media Center Edition 2005, Microsoft® Windows® Vista.

Kondurypamnusi koMIproTepa JUisi YCTAaHOBKH M 3aIllyCKa MPOTrpaMMHOro obecriede-
uust ZETLab u npaiiBepoB ycTpoOCTB:

» TaKTOBas 4yacToTa mporeccopa — He menee 1,7 I'T;

» wnanmuuue unrepderica HighSpeed USB 2.0;

» onepaTHBHAs NaMsTh — HE MeHee 512MO;

» cBO0OOJHOE MECTO Ha KECTKOM JHCKe — He MeHee 200M0;

» Buneokapta ¢ 3D-rpaduueckum yckopuresnem, nojuepxkkoit OpenGL, DirectX,
He MeHee 32 MO mamsiTu;

» paspenieHue 3kpaHa He menee 1024x768;

» HaIM4YKe MaHUITYJIATOPA «MbIIIbY» UK HHOTO YKa3aTeIbHOTO YCTPOICTBA (CCH-
copHbIii 3kpaH, Tpekodon (track ball), raunan (TouchPad), rpadudeckuii manmer);

» HaJM4ue CTaHJIapPTHOW KJIaBHATyphl MIIM MHOTO YCTPOWCTBA BBOJA (CEHCOPHBIH
9KpaH, rpaduyeckuii miaHmer);

» npuBog CD-ROM nanst ycTaHOBKHM Iporpamm.
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ZETLab YcranoBka nporpammuoro obecneyenust ZETLab

2  YcTaHOBKa MporpaMMHoOro odecneyenusi ZETLab

YcranoBka nporpammuoro ooecrieuenuss ZETLab BxiarouaeT B cebs aBa srama:

- moakiroueHue BHemHero moayias «ZET 2XX» k mmue HighSpeed USB 2.0
I13BM kab6enem HighSpeed USB 2.0;

- YCTaHOBKY MpPOrPAaMMHOTO OOECIeUeHHs] W JpailBEpOB BHEUIHETO MOIYJIS
«ZET 2XX» ¢ nuctpuOyTUBHOTO KOMITAKT-IMCKA HA KOMITBIOTED.

Buumanue! Eciu x nopry HighSpeed USB 2.0 kommnbroTepa He ObLT HOJKITIOYEH
BHEIIHUN Moaynb «ZET 2XX», To nmporpammuoe obecrncueare ZETLab ycranosneHo e
Oyzer, a B IpoIecce yCTaHOBKH MTPOrpaMMa yCTAaHOBKH BBIIACT BCILIBIBAIOIIEE COOOIIECHHE
— IHoanep:;kuBaemMoe yCTPOICTBO He HaliieHO!

2.1 IMoacoenunenue BHemHero Moayast «ZET 2XX»

[Toncoenunenue BHemHero Moaynst «ZET 2XX» k KoMObIOTEpY OCYILIECTBISIETCS
BXosmuM B KoMmiutekT kabemem HighSpeed USB 2.0 x mopty HighSpeed USB 2.0
[15BM, nipu BBIKJIFOUEHHOM WJIM BKIIOYEHHOM MUTAHUU KOMIIBIOTEpA.

[Tocne noacoenunenus BHemHero Moayisi «ZET 2XX» kK KoMIbIOTEpY, BKIIOUEHUS
MUTAHMS U 3aTPY3KU ONEPAMOHHON CUCTEMBI, JIMOO MOCIE MOACOSAMHEHHS BHEIIIHETO MO-
nyist «ZET 2XX» K KOMIBIOTEPY C YK€ BKIIOYEHHBIM TUTAHUEM U 3arpy>KEHHOH orepa-
IIMOHHON CHCTEMOI MOSBUTCS BCIUIbIBAOIIEE coobiienue (pucynok 2.1), coobmraroriee o
TOM, 4TO HalJI€HO HOBOE 000PYI0BaHUE.

_]J ,j/ HaliaeHo HoBoe o6opy ao0Banve
»
SIGMA ADC1616 USB

SORNEIC /e I P Al (e e

Pucynok 2.1

[Tocne Toro kak BCIUIBIBAIOIIAsl MOJCKa3Ka MCUE3HET, HAa KpaHe MOHUTOpa 0TOOpa-
3UTCS JUAIOTOBOE OKHO MacTep HOBOro 000pyaoBaHusi (pHCYHOK 2.2). DTO OKHO O3Ha-
YaeT, YTO MOJKII0UYEHHOE YCTPOHCTBO OOHAPYKEHO U OXKUAAET YCTAaHOBKH MPOTPAMMHOTO
oOecrnievyeHus U ApaiiBEepoB.

B oxne Mactep HOBOro o60pyaoBanusi (pUCyHOK 2.2) HaxXMHUTE KHONKY OTMeHa,
IIpY 3TOM OKHO MacTep HOBOro 000PYAOBAHMS 3aKPOETCS, CHCTEMA BBIIACT BCIUIBIBAIO-
mee coobuieHne (pUcyHok 2.3), mpeAynpexatoIiee 0 TOM, YTO YCTaHOBJIEHHOE 000py/10-
BaHHE MOXXET paboTaTh He MpaBWiIbHO. He oOpamas BHUMaHHUS Ha 3TO COOOIIEHHE, MPO-
JIOJDKUTE CBOM JICHCTBUS, IPU YCTAaHOBKE MporpaMmHoro obecrieuenust ZETLab ¢ opuru-
HAJIbHOTO KOMIAKT-UCKa OyIyT yCTaHOBIIEHBI BcE€ HEOOXOIMMBIE JipaiiBepa 1 MporpaMMbl
JUTSE KOPPEKTHOM paboThl BHENTHETO MO «ZET 2XX».
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YcranoBka nporpammuoro obecneuenust ZETLab ZETLab

MacTep HoBoro o6opysoBaHus

3TOT MacTep NOMOraeT YCTaHOBWTE NPOrPaMMHOE
ofecneyeHue 4NA YKaZaHHOro YCTPoHCTES:

BriGepure aeficTeMe, KOTOPOE CABAYET BRINOAHWUTE.

1A npogonkeHua HaxmuTe kHonky " Oanee",

Maciep Hosoro oGopydoEaHye

ADC 1616 USE

* ) Ecau ¢ ycTpoiicTBOM NOCTaBASeTCs
it~ YCTAHOBOYHbIA IUCK, BCTABbTE €ro.

(3 ) BBTOMATMYECK AR YCTSHOBKA [pekomeHaueTcal

() YeraHoeka W3 YkazaHHoro MecTa

e ——
[ Danee > |G OtmeHa D
\h/

Pucynox 2.2

y HaliaeHo Hosoe obopy ao0BaHve X

MpH ycTaHoBKE HOBOro 060pY A0BaHHA BO3HUKNKM NpoBneme!.
3710 obopyAoBaHKe MoxeT paboTaTe HENPABMNLHO.

5 avcner.s, = | Total Coi:

Pucynox 2.3

Ecnun onepanuoHHONW cucTeMe HE YyAaloCh OOHApYXHUTh BHEUIHMM MOIYJb
«ZET 2XX», To Heooxoaumo u3 meHio Ilyck nanenu 3amau Windows BeiOpath KOMaHIy
IManennr ynpasieHusi = YcraHoBKa o0opynoBanusi (pUCYHOK 2.4), mocie 4Yero 3amy-
crutcst MacTep ycTaHOBKH 000pyaoBaHus (pUCyHOK 2.5).

a,TenedJon H MOAEM HacTporika npat
,_‘) YCTaHOBKa K ¥ AaneHWe Nporpamm Y¥CTaHOBKA MNH

YCTaHOBK 0BaHHA YCTaHOBKA W Ay
81 vueTtHoe 3anncvmmaamm—Mmmn&T" api
j WpndTeI YCTAHOBKE M AMarHOCTHKS 0D0pYAOBaHHA |1 ¢
‘* SKNAH lA=MPHRHURE RHRI

Pucynok 2.4

B 3anyctuBmemcsa okHe Mactep yCTaHOBKH 000pyA0BaHMsI HAKMUTE KHOTIKY Jla-
Jiee >, mocie 4yero okHo Macrtep yCTAaHOBKHU 00OpPY/I0BAHUSI U3MEHUT CBOW BUJ (pUCY-
HOK 2.6), crucTeMa BBIACT BCIUTBIBAIOIIEee COOOMmEeHue (pUCYHOK 2.1) M 3aIyCTHTCS OKHO

Mactep HOBOro 060pynoBaHus (pu

2-2
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ZETLab YcranoBka nporpammuoro obecneuenus ZETLab

MacTep yciaHoaRH obopyaoHaHys

MacTep ycTaHoBKM 060pyaoBaHus

3TOT MacTep NoMoraeT:

* YCTAHABAMEATE APaHEEpEl ANA HOBOMO oﬁopgnosaﬂuq
Ha BalWeM KOMNBTEPE

* NPOBOAMTE AWArHOCTMKY HENDAZAOK UMEIWEroCA
060pYa0BaHUA

N Ecau K ycTpoicTBy npunaraerca
YCTAHOBOYHBIA AUCK, PEKOMEHAYETCHA HAXaTb
kHonKY "0OTmeHa" ana 3akpbiTusa 3Toro
MacTepa W BOCNOAb30BaTbCH AUCKOM
W3rOTOBUTENA ANA YCTAIHOBKU 3TOrO
YCTPONCTBA.

1A NpogomskeHua HaxkmuTe kHonky ' Danee',

T —

{[ Nanee > ” Ormena

Pucynok 2.5
MacTe p ycTaHoBKM 060pyaoBaHHA
ﬂonomure, BbiMNOAHAETCA NOMUCK... \\

S

3ror MACTEP BbINOAHAET NOUCK odopgaoaaﬂuﬂ, KOTOpOE HEASEHO GbIN0 NOAKADYEHO
K KOMNBKOTEPRY, HO EWE HE Gb1no YCTAHOBNEHO.

9

Pucynok 2.6

B oxne Mactep HOBOro o6opyaoBanusi (pUCyHOK 2.2) HaXMHUTE KHONKY OTMeHa,
Py 3TOM OKHO MacTep HOBOI0 000PY/I0BAHUS 3aKPOETCS, CHCTEMa BBIIACT BCILIBIBATO-
mee coobieHue (pucyHok 2.3), a okHo MacTep YCTAHOBKH 000pyA0BaHUS TIPUMET BUJ
KaK TI0Ka3aHo Ha pucyHke 2.7. B 3ToM okHe HakmHTe KHONIKY ['0TOBO M BBIHIUTE M3 OKHA
MacTtep ycTaHOBKH 000py/10BaHMSI.
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YcranoBka nporpammuoro obecneuenust ZETLab ZETLab

MacTep ycraHoBRH 060pyaoRaHys
MacTtep ycTaHoBku obopyaoBaHus

MacTep o6Hapy#xun cneayiowee 06opyaoBaHUe,
NOAK AYEHHOE K 3TOMY KOMMNbIOTEPY:

YeTpolicTea YoTaHoBNEHD

L3 51GM ADCTETE USE.

1na 3aKpbTUA MacTepa HammMuTe KHonky ''ToToso",

[oToBo

Pucynox 2.7

2.2 YcraHoBKa nporpaMMHoro ogecneyenust ZETLab u apaiiBepoB BHem-
Hero moayJst «ZET 2XX»

Jlns ycraHoBku mporpammuoro obecrneuenus ZETLab BcraBuTh OpUrHHANBHBIN
KOMIAKT-IUCK ¢ mporpaMMHbIM obecniedenuem ZETLab B npuBox CD-ROM kommbroTe-
pa. Cucrema aBTOMaTHYeCKH PACIO3HAET KOMITAKT-ANUCK U 3aIyCTUT MPOTPaMMHYI0 000-
JIOUKy MO yCTaHOBKE MporpammHoro obecriedeHuss ZETLab u apaiiBepoB BHEHIHEro Mo-
nymst «ZET 2XX».

Ecnu onepanuonHol cucteMe He yJIaloch aBTOMATUYECKH 3allyCTUTh 000JI0YKY IO
yCTaHOBKE MporpaMMHoro obecrnieuenus ZETLab u npaiiBepos, To He0OXOIUMO M3 KOpHE-
BOI'0 KaTajora KOMIIAKT-AUCKa 3allyCTUTh MPOTrpaMMy YCTaHOBKH IPOrpaMMHOI0 obecre-
gyenusi ZETLab u npaiiBepor Setup.exe.

Buumanue! Eciu k mopty HighSpeed USB 2.0 kommnbioTepa He ObUIO MOJKIIOYEH
BHEIHUN Moayib «ZET 2XX», To mporpammuoe obecrniedenne ZETLab ycraHoBieHo He
Oyzer, a B Ipolecce yCTaHOBKM MTPOrpaMMa yCTAaHOBKH BBIIACT BCILIBIBAIOIIEE COOOIIEHHE
— Ilopnep:;kuBaeMoe yCTPOHCTBO He HalAeHO!

[Tocne 3amycka 00OJIOYKM Ha HEMPOIOIHKHTEIBHOE BPEMSI OTKPOETCS AHAJIOTOBOE
okHo IloaroroBka Kk ycranoBke... (pucyHok 2.8). Bo Bpemst paboTsl 3TOr0 okHa Oyzier
0oTOOpa’keH TPOIeCcC MOJATOTOBKM K YCTaHOBKE MPOTPAMMHOTO OOECIICYCHHs, MPOBEPKH
BEpCHUs ONEPALlMOHHON CHCTEMBI U HACTPOMKHU MporpaMMbl ycTaHoBKU. HeobGxonumo no-
KIAThCS JCWCTBUI MPOTpaMMbl YCTAaHOBKH IO TOATOTOBKE HEMOCPEICTBEHHO K CaMOM
ycraHoBkH. [Ipu Haxatuu kHOnkr OTMeHa MPOU30MIET BBIXO U3 MPOTrPaMMBbl YCTaHOBKH
nporpaMMHoro obecneuenust ZETLab u apaiiBepos.

2-4



ZETLab YcranoBka nporpammuoro obecneuenus ZETLab

InstallShield Wizard

"I:I,IIJDTI:IBI(a K YyCTAHOBKE...
i

ZETLab + add-ins MaeT NnogroToOEKS K SaMyCKy MacTeps
InstallShield Wizard, BEINONHADWEND YCTAHOBKY
Mporpantsl. HauTE.

(NERRRREARRR

OTreHa

Pucynok 2.8

IMocnie OKOHYAHHMST TPOBEPKH U TIOATOTOBKH OTKPOCTCSI CIACAYIONICEe OKHO YCTAHOBKU
— Bac npuBercTByeT nporpamma ycranosku ZETLab (pucynok 2.9). B sTom okHe, st
IPOJIOJKEHHST YCTAHOBKH, HAXXMHUTE KHOMKY Jlasiee >, mociie 4ero otkpoercs okHO JIu-
neH3uonnoe coriamenue (pucynok 2.10). [Tocne 03HAKOMIICHUS C JIUIIEH3HOHHBIM CO-
TJIalI€HHUEM HeO6XOJII/IMO, JJIsA )IaJ'IBHeI\/JIIHeI\/JI YCTaAHOBKH, IPHUHATE 3TO COITIAIICHHUEC, HAXKAB
JIeBOW KIJIABHIICH «MBIIIM» HAAMUCh S MPUHUMAK yCJI0BHS JULNEH3HOHHOIO COTJIalle-
HUS, ¥ HOXaTh KHOMKY Jlajiee >, B MPOTUBHOM Ciydae Oy/eT MPOU3BEICH BBIXO U3 TPO-
rpaMMbl YCTAHOBKH.

{2 Installation ZETLab El

Bac NnpWBETCTBYET NPOrpamMma yCTaHOBHM

. ZTLab
i

Mparparta BEINOAHKT yoTaHosky ZETLab Ha komMAsaTep. Ana
MPOACIHEEHMA HEXMMTE KHOMKY "danee",

NPEA¥MPEX AEHKE: JaHHan nporpamMa 3alMWLeHa FakoHamMH
060 SETOPCKHX MPAEEX H MEXAYHIPOAHBIME COFNALEHHAMH,

< Hazaan CTreHa

Pucynox 2.9
2-5



YcranoBka nporpammuoro obecneuenust ZETLab

i Installation ZETLab

MY eH3MOHHOE COrnalleHHe

MowanyicTa, BHHMATENEHD MPOYTHTE CEAYHILLEE NHULEHIHOHHDE -ch
COrNalsHe, ‘

NWMUEH3KMOHHOE COrmMALLEHKE. Lo

BHumaTentHo npoyutaiTe gaHHoe JMUeHEMOHHOE Cornalwedne nepen
YCTAHOEKOH NpOrpammMHoro ofecneyeHlA. YCTAHOBKS, KOMHPOEAHKE M
MCMONEZ0EAHME NPMOBPETEHHOMD NPOrPaMMHOTD NPOLYETa (BEKNHYAHILWLErD B
cefia nporpammioe ofiecnedeH1e, SANMCAHHOE HA COOTEETCTE YHILL WX
HOCHTENAY, NHOBLIE NEYATHEIE MATEPMANE! U NHBYH BCTROEHHYHY MW
INEKTPOHHYH [OKYMEHTALMI], 02HAYEET, 4T0 Bel cornacHel © yCNOEMAMK
HaCTOAWErD CornaleHya M NpMHUMAETe Ha cebA OTEETCTEBHHOCTE 33 MK
MCMONHEHWE.

W

(é)iﬂ NPHHHMAKD YCNOBMA NHULEHSHOHHOrD cornameHMﬂE] [eYaTe

O A HE NDHHMMARD YCNOEMA MMULEHSMOHHOM D COrNaWeHHA

———

[ < Hazaa q[ fanee = u OTHEHS
e S ————

Pucynok 2.10

ZETLab

Hanee otkpoercst okHo IManka Ha3HaveHus (pucyHok 2.11), rae ykasbIBaeTcs -

peKTOopHs, B KOTOpYIo Oyaer nmpousBeneHa ycranoBka ZETLab. Tlpu Haxatnu Ha KHOIKY
M3MeHNTB OTKPHIBAETCS CTAHJIAPTHOE UAIIOrOBOE OKHO BBIOOPA MAIKH, B KOTOPOM MOXK-
HO yKa3aTh JPYTYIO AMPEKTOpHIO /i ycraHoBku ZETLab. B cieayromnem okue mporpam-
MBI YCTaHOBKHU (PUCYHOK 2.12) Oy/eT W3BEIICHO O TOTOBHOCTH K MOCJICAHEMY Ilary ycra-
HOBKH — TIOUCKY TIOJIKJTFOUEHHOTO BHEITHET0 MOayIst «ZET 2XX», paciakoBKa U yCTaHOB-
Ka JpaiiBepoB JUIs 9TOTO yCTPOMCTBA U KomupoBanue (aitno nporpamm ZETLab. B stom
OKHE HQ)KMHUTE KHOMIKY Y CTAHOBUTA.

2-6
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MNanKka Ha3Ha4YeHWA

—
HammmTe KHoMKY "fJanes”, 4Tolbl YCTAHOBMTE B 3TY Nanky, HammMuTe KHOMKY ‘kh
"I3MEHHTE", 4ToBEI BEINOAHHTE YCTAHOBKY B APYryHD Manky. ‘

G ¥eTaHoska ZETLab B!
crzena

< Hazaa OTHEHA

Pucynok 2.11



ZETLab YcranoBka nporpammuoro obecneyenust ZETLab

i Installation ZETLab

MoTOBA K YCTAaHOBKE NpOrpaMMebl

MporpaMMa roTosa K Ha4any yCTaHoskH,

HamMHTE KHOMIKY "¥CTaHOBMTE", 4T00BI HAYATE YCTAHOEKY

Yr1ofk! NPOCMOTRETE MM MIMEHHTE NMAPEMETPE! ¥CTAHOBKM, HAMMMTE KHOMEy "Hazan",
HammHTe KHOMKY "OTMEHa" ANA BEIXOAS M3 MpOrpanisl,

Installshield

[ < Hazan ﬂ| ¥CTEaHOBMTE D[ OTHMEHA
"‘h‘_—___,.-l'

Pucynok 2.12

Janee otkpoercs okHo YcranoBka ZETLab (pucynok 2.13). B atom okHe Oyner
0TOOpaxaThCsl MPOIIECC PACaKOBKHU ApaiBepoB BHemIHero Moayisa «ZET 2XX», npoBepka
CBOOOJTHOTO MECTa Ha KECTKOM JHCKEe KOMIBIOTEpa, KONMMpoBaHHUe (ailyioB makeTra mpo-
rpamm ZETLab, perucrpanus npoaykra, 3amuick B CHCTeMHbII peectp U T.1. HeoOxoaumo
JOX/IAaThCSl OKOHYAHUS TPOIlecca, B IPOTHBHOM Cllydae, MpH HaKaTHH KHOMKH OTMeHa,
OyzerT NpOM3BEAECH BBIXOJ W3 MPOrpaMMbl YCTAHOBKHM IPOIPaMMHOI0 0OOeCTeYeHUs
ZETLab u npaiisepoB BHemrHero Moayiist «ZET 2XX».

i Installation ZETLab

¥craHoeka ZETLab

YWETAHIENHESETCA NakeT nporpan ZETLab.

A0 ANTECE OKOHHAHKA YCTaHOBKKM ZETLab, 3T0 MOMET 38HATE HECKONRKD
MMHYT,

COCTOAHME!

Pacnakoeta ApafEepos, .

[ )

Installshield

CTmeHa

Pucynox 2.13
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YcranoBka nporpammuoro obecneuenust ZETLab ZETLab

[Tocne Toro kak 3aKOHYUTCS MPOIIECC YCTAaHOBKHM Makera nmporpamm ZETLab, otkpo-
ercs auanoroBoe okHo, IIporpamma ycraHoBkH 3aBepmiena (pucyHok 2.14). B stom
OKHE HaxxmuTe KHONKY I'oToBo. [IporpaMMa ycTaHOBKM 3aBEpLIMT CBOU JIEUCTBUS, a Olle-
palroOHHasl CUCTEMA, JUIsl BCTYIUICHUS B JCMCTBUE YCTAHOBJIEHHBIX KOMIIOHEHT, MPEJIO-
JKHT TIepe3arpy3uTh KOMIbIOTEp (pUCyHOK 2.15).

i@ Installation ZETLab X

MporpamMMa YCTaHOEKM 3aBEpLUEHA

Mporparma voTaHoskk ZETLab wonewHo zaeepwmna ceol
patoTy, HammuTe kHonky "ToToE0" ANA BRIX0Ad M3
MPOrpanis,

Pucynok 2.14

s Cge aeHHA 0 nporpamme yctaHoBkw Zetlab X

Ana y4eTa U3MEHEHWH B HacTporikax Zetlab
/Y TpebyeTCA Nepesarpyska cMcTeMel, HauMuTe KHONKY
"Aa", yTobbl Nepe3arpysuTe KOMNBHOTED CeHYac,
n1bo kHonky "HeT", 4Tobbl BEINONHWTE NEpe3arpysKy
NO3¥E BPYHHYH.

Pucynok 2.15

[Mocne nepe3arpy3ku kKommbloTepa nporpamMmmuoe odecriedenne ZETLab u BremHmit
Moystb «ZET 2XX» MOTHOCTHIO TOTOBHI K padoTe.

Bo Bpems ycranoBku mporpammuoro obecnedenuss ZETLab na paGouem crome
KOMIThIOTEpa OyIeT CO3/1aH SAPIIBIK 3aIycKa MaHe Il YIpaBIeHHs MPOTrPaMMHBIM obecrieue-
Huem ZETLab, a B ciucke mporpamm onepanroHHON cucteMbl osiButcs manka ZETLab
CO 3HAYKOM 3aIlycKa maHesu ynpasienus ZETLab.
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2.3  TloBTOpHasi ycTaHOBKa MPOrpaMMHOro odecnedyennsi ZETLab

[ToBTOpHAs yCTaHOBKA MPOU3BOAMUTCS TOJBKO MOCJE yAaJeHUS YCTAaHOBIEHHOTO pa-
Hee mporpammHoro odecrieuenus ZETLab.

Jnst aToro Heooxoaumo u3 Mento Ilyck nanenu 3amad Windows BeiOpath KOMaHIy
IManenn ynpapienusi = YcraHoBKa U yaajenue nporpamm (pucyHok 2.16), mocie ye-
r'0 3alyCTUTCS OKHO Y CTaHOBKA M yaaJjieHue nporpamm (pucyHok 2.17).

B otkpeIBIIEMCSI OKHE Y CTAHOBKA U yJAajleHHe MPOrpaMM M3 CIIMCKA YCTAaHOBJICH-
HBIX IIPOTPaMM BBIOpaTh MAaKeT mporpaMmHoro obecneuenne ZETLab, naxas Ha Hero Je-
BOU KJIABHIICH «MBIIINY. Y CTaHOBJICHHOE IporpaMmHoe obecrieueHne ZETLab Beiienut-
Csl CHHUM IIBETOM, M CIIpaBa IMOSBUTCS KHOMKA YaaauTh. [locne Haxkatus KHONKU Yjaa-
JHUTH TOSIBUTCS WH(OPMAIMOHHOE OKHO (PUCYHOK 2.18), 3ampamuBaroiee MmoaTBepxKIe-
HHE yAaJeHus nmporpaMMmHoro obecneuenne ZETLab. B aTom okHe, I OATBEPIKIACHHS
Ipolecca yAaJIeHusl, HaKaTh KHONKY /la.

.f_i'., CnEUHanEHEIE BOSMOXHOCTH Hactpofika cne
LTenecboH M MOAEM HacTpofka npa

1 ¥'CTEHOEKA H ¥ AaNeHE Nporpan ¥ETEHOBKS HIK
E ¥CTaHoBKa ofopy AqRamua SRR L
B vueTHEE 3anHEH ”':'l WETAHOBKE HAH Y AANEHHE NROTPak H KOk
-{ﬁl.upndnm AobasneHHe H

Pucynok 2.16

¥ YcTaHoBKa M yaae Hue Nporpams g@]@

S —
5 YCTaHOBNEHHEIE NPOrpamiel:  [T] MokasaTe ofHOBAEHKA CopTHpoBKa: ;’mng v '
M3MeHeHne nnn | [l WIF ZuUS ornmsan Pasmep 4,80M6
yAaneHue o ¥
nparpatM $ad Realtek High Definition Audio Driver PasMep  47,61MB
B Total Commander 6.01 XP Pazmep 2,94MB
E 9 g Winamp (remove only) Pasmep 2,80MB
YcTaHoBKa ]
“nporpan ﬂ%‘ Windows Installer 3.1 (KB893803)
55’ Windows XP Service Pack 2
@1 &8 i MPEG-4 Video Codec
YeTaHoBKa [Z) zELab + add-ins Pasep  62,11MB
KOMMOHEHTOB = - : o / S o
it el Hrafbl NonyMTe CEEACHA 0 NOAAEDIKE MenonesyeTca peAKko
ENKHUTE 3aecb.
Yr1oBbl YAAMTE 3TY NPOTPaMMY C 3TOMO KOMNBHTEPa, WeNKHUTE VaannTh i
@ "¥ aanuTe", A
Brifiop ‘],“ AHTHBMPYC Kacnepckoro 7.0
nporpam s L3
N0 YMONUaHHID I ApxueaTop WINRAR {Toneko yaaneHue) Pazmep 1,90M6 o,

Pucynox 2.17

YcTaHoBKa M YAaa/ie HHE Nporpamm

Pucynok 2.18
2-9
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Ilo 3aBepiieHUU mpouecca yaajaeHus: 3aKpOrUTe OKHO Y CTAaHOBKA M yJAajleHHe Ipo-
rpamMm (pucyHok 2.17), HaxkaB KHOTIKY 3aKPbITh.

[ToBTOpHYIO YCTaHOBKY NMPOU3BOJHUTH MO MYHKTY 2.2 YCTAaHOBKAa NMPOrPaMMHOIO
ooecnneuenusi ZETLab u apaiiBepoB BHemHero moayas «ZET 2XX».

2.4  YcranoBka BHemHero moayJsi ZET 2XX nist pa6oTsl o 6ecripoBoIHO-
my unrep@eiicy Bluetooth 2.0.

Jnsa nepenaun undopmanmu mexxay moayiem ZET 2XX u komnbroTepoM 1o Oec-
MPOBOJIHOMY HMHTep(deiicy Hcmoab3yeTcss craHaapT nepenauu ganHeix |EEE 802.15.1
(Bluetooth). Ha pucynke 2.19 npuBeneHa cxema mnoakimoueHus moayiass ZET 210 mis pa-
60ThI 110 OectipoBogHOMY HHTEp(deticy Bluetooth.

Enok numaHus ﬁ

Y 44 ZET 210
o
\\
~ / | )
P ‘7\
r \\)) > K@ : /
/" Bluetooth R S/

W K

Pucynok 2.19

JanbHoCTh AeiicTBHs OecipoBoAgHOro MHTEpdetica He Oonee 10 MeTpoB, peKOMEHTy-
€MOe pacCcTOsTHUE JIJIsl CTaOMIIBHOM paboThl — 5 MeTpoB. MakcuManbHas IPOITYCKHAS CTIO-
cobnocts — 433,9 Kour/c.

ITpu ycranoBke monyns ZET 2XX nmns paGotsl mo OecrnpoBOJHOMY HHTepdercy
HEO0OXOIMMO BBIITOIHUTH CJICIYIONTYIO TTOCIIEIOBATEILHOCTh ICUCTBHIA:

v' moakiounth K Moaymo ZET 2XX moayns Bluetooth;

v’ noakmounTh Moayias ZET 2XX K HCTOYHUKY TIHTAHUS;

v' moaxirounth Bluetooth USB-anantep x mopty USB 2.0 kommbroTepa.

v/ IPOM3BECTH HACTPOIMKH IporpaMmMHOro obecrieuerus ZETLab mis paGoTter Mo-
ayns ZET 210 no 6ecipoBonnomy untepdeiicy Bluetooth.

Buumanue! Pabora monymns ZET 2XX mo 6ecnpoBogHoMy uHTepdeiicy Bluetooth
BO3MOJXKHA TOJIBKO C OINepanioHHo# cuctemoir Microsoft® Windows®XP ¢ makeTom 00-
HoBiieHust SP2 nim Microsoft® Windows®Vista.

[Tepen Hauanom pabotel wnu HacTpoitku Monynst ZET 2XX no 6ecipoBogHOMY MH-
tepdeiicy Bluetooth HeoOxoanmo, 4To OBl Ha KOMITBIOTEPE OBLIO YCTAHOBJIEHO MPOTPaMM-
Hoe obecneuenne ZETLab. YcranoBka nporpammHoro obecnieuenns ZETLab onuceisa-
eTcsl B COOTBETCTBYIOIIEM pasjiesic PykoBoacTBa onmepaTopa, U OCYIIECTBISIETCS TOIBKO
no unrepdeiicy USB 2.0.
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ZETLab YcranoBka nporpammuoro obecneyenust ZETLab

Buumanne! Moayns ZET 2XX MoxeT paboTtaTs 1160 TosbKO 0 HHTepdeiicy USB
2.0 mu6o no 6ecripoBogHoMy uHTepdeticy Bluetooth. I[Tpu ogHOBpeMEHHOM MOAKITIOUCHHH
moayast ZET 2XX k komnperorepy mo USB u o Bluetooth, Bluetooth 6yaer umeer mpro-
purert. [Tostomy mist noakirouenuss moayinst ZET 2XX mo untepdeiicy USB 2.0 k xomrib-
I0TEpy Heo0xoauMo, uToOsl Moayis Bluetooth me O6buT moakmoYeH K 1E(POBOMY MOPTY
moayist ZET 2XX. Ecnu sxe moxyns Bluetooth moakirouen k mudpoBomMy mopTy MOayIis
ZET 2XX n na ZET 2XX nogaHo nmuTa"ue, TO HEOOXOAUMO OTCOSAMHUTE OT Moyist ZET
2XX kabenr USB 2.0 nubo BHeNIHWI MCTOYHMK MHUTaHUsA +5 B, OTCOeAMHHUTH MOAYIb
Bluetooth ot mudposoro mopra moxyas ZET 2XX, u TONBKO MMOCIE 3TOr0 MOIKIFOYNTH
moayib ZET 2XX kabenem USB 2.0 k kommbroTepy.

st paboter moxymst ZET 2XX mo 6ecipoBoHoMy uHTEpdeiicy Bluetooth Heobxo-
IUMO TOACOeAMHUTh Moayiab Bluetooth (pucynok 2.20) k mopty HH(I)POBOfI
BXO/BbIXOJ (pa3zbem DB-15) moayns ZET 2XX (pucyHnok 2.21). [Ipy noakito4eH!H
monyns Bluetooth x mudpoBomy nopty moayns ZET 2XX k Bxognomy pazsemy USB 2.0
monyist ZET 2XX He momkeH ObITh MOAKIIOYEH UCTOYHHWK NHUTaHus +5 B wim kabenb
USB.

HighSpeed USB 2.0 pin 1 pin8

Pucynok 2.20

Pucynox 2.21

Jlanee HEOOXOAMMO IMOACOCIUHUTh MCTOYHUK muTaHus +5 B wimm xadens USB 2.0,
HOJIKIIFOUCHHBIH K KOMITBIOTEpY, K pasbemy USB 2.0 moayns ZET 2XX. Ha monyne Blue-
tooth 3aropstcst 1Ba MHANKATOPA KPACHBIN M CHHHIA, HHOOPMHUPYIOIIUE O TOM, YTO KOMMY-
Talysl MPOU3BeeHa NpaBWIbHO U Moayiab ZET 2XX roros k pabore mo 6ecripoBOTHOMY
uHTepdeiicy.

CrenyromumM 1maroMm Heo0xoauMo moakIounTh Bluetooth USB-amantep (pucynok
2.22) x mrobomy cBoboHOMY USB-T10pTY KOMITBIOTEpA.

’ - !,
e
= *

Pucynok 2.22

[Tocne nepBoro nmoakmouenust k USB-nopty kommbiorepa Bluetooth USB-ananrepa
B MMIPpaBOM HWKHCM YTJIY MOHUTOpPA, BO3JIC CUCTCMHOI'O TPCA, IOABUTCA BCIJIBIBAIOIICC CO-

obmenue (pucyHok 2.23), nHGOPMHUPYIOIIEe O TOM, YTO HAalJIEHO HOBOE 000PYIOBaHHUE.
2-11
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j/ HaliaeHo HoBoe obopyaoBaHue
EDRClassone

Pucynok 2.23

Jlanee omepanuoHHAs CHCTEMa camMa yYCTaHOBHT HEOOXOIUMBIE JipaiiBepa W IIpo-
rpaMMHoOe oOecrieueHue sl mpaBuiibHOM padoTel Bluetooth USB-amanTepa. 1o okonua-
HUU yCTAaHOBKU JpaiiBepoB u [1O B cCICTEMHOM Tpee 0TOOpa3uTCs 3HAUOK MOJIKIIFOUEHHOTO
Bluetooth USB-ananrepa (pucyHok 2.24).

Pucynok 2.24

Jiist TOrO, 4T0OBI YOSIUTHCS B MPABUIIBHOCTH yCTaHOBKHU ApaiiBepoB u [10 Bluetooth
USB-anantepa Moxuo u3 MeHto Ilyck mnanenu 3amady Windows BeiOpath KOMaHIy
Hacrpoiika = Ilanenn ynpaBaenusi = Cucrema > OGopynoBanue - Jlucmerdep
ycrpoiictB. B otkpriBiiemcs okae Device Manager 1meiakHyTh JeBOW KHOIKON «MBIIIH
Ha IUIFOCHMK, PacIioNoKeHHBIN ciaeBa or Haamucu Bluetooth Radio, u B packpsiBmiemcs
CIHCKE 0TOOpa3sATCs yCTaHOBIIEHHBIE YCTPOWCTBA, KaK MIOKa3aHO Ha pUCYHKE 2.25.

rg Device Manager @
File Action View Help
-0 B8 2 a
B ]
+ E# ADI Development Tools [

- fTHE-Cther-Bev
= Bluetooth Radios
E§ Generic Bluetooth Radio
69 Microsoft Bluetooth Enumerator

——Compuker
| g Disk drives
ré Display adapters |
.. DVDJCD-ROM drives [
= Floppy disk controllers
+-J4 Floppy disk drives
+ (8§ Human Interface Devices
+ {4 IDE ATA/ATAPI controllers
+ i Keyboards
+ J Mice and other pointing devices
+- & Monitors
+'<» Multifunction adapters
+ H8 Network adapters
+ - Ports (COM&LPT)
+ #¥ Processors [v

)] [ ]

Pucynok 2.25
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Jlanee HEOOXOIUMO HACTPOUTH Mporpammuoe obecrieuenue ZETLab mist paGoTs
moayast ZET 2XX mo 6ecnipoBogHomy untepdeiicy Bluetooth. [lns storo Heo6xomaumo
3anmyctuth nanenp ZETLab. 3anyck nanenn ZETLab u pabora ¢ Hell onucaHa B COOTBET-

cTByMOIIEeM ITyHKTe PykoBoacTBa oneparopa.

[Tocne 3amycka manenu juis HacTpouku pabotel Mmoayns ZET 2XX mo GecipoBon-
HoMy uHTep(eiicy HeoOxomumo u3 meHio CepBucHbIe nanean ZETLab BeiOpars koMaHIy
Moakarouenne ycrpoiictB mo Bluetooth (pucynok 2.26). Ilocne 4ero oTkpoeTcss OKHO
IMoakawuenune ycrpoiicrs mo Bluetooth (pucynox 2.27), a B cucreMHOM Tpee 0TOOpa-

3UTCS rpaduyueckas MUKTOrpaMma IporpaMmel (pUCYHOK 2.28).

| CepeucHble

3arpyska CUrHanbHoro NpoUeccopa \
| @ Hactpoiika napamerpos ALUM u LLAMN \
7 PenakTuposanue ¢aiinos napaMeTpos ‘
Hac-rpoﬁka IP-anpecos YCTPOHCTE \

Jicsh

Mogknoyerue yerpoicte no Ethemet \

Moaknwuerue yetpoiicts no BlueTooth

H

Uneposoii BEOA/ELIEOA ‘
HacTpoiika BxoHoro auanasoHa ‘
Bpemn ZE T-cepeepa \
MpocayweaHUe KaHaNoB \
ZETMessenger ‘
P nar \

=S BlEl

Pucynok 2.26

¥ iomcTioue HWe yeTpoweTs no Bluetooth

Konnyectso obHapyyeHHblx Bluetooth aganTtepos:

MoaknoyeHure ycTporcTe no Bluetooth

ZET 210 v v,

He onpeaeneHo

TN YCTPOHCTBa HoMep ycTpocTEa CocToAHWE

Pucynox 2.27
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(upRaE mike L ABES s

A

Pucynok 2.28

Ecnu k komnbroTepy He noakitodeH Hu onun Bluetooth USB-amantep, To Ha skpane
otobpasurcs npenynpexaeHue — Bluetooth aganrepos He o6Hapy:keHo.

B Bepxneii yactu okHa, B nosiie KommuecrBo odHapy:kennbix Bluetooth agamre-
POB, B CITHCKE OTOOpaXkaeTcsl 00IIee YUCIIO TOAKITIOYCHHBIX (00HAPYKEHHBIX) K KOMITbIO-
tepy Bluetooth USB-anantepos.

Buumanue! Yepes ogun Bluetooth USB-agantep Bo3MOXHO MOAKIIOUUTH TOJIBKO
onuH moaynb ZET 2XX. Ecnu Heo0X0quMo HOIKITIOYUTH HeCKOIbko Moaynei ZET 2XX,
TO HEOOXOJMMO TOJKIIYUTh K KOMIIBIOTEPY Takoe ke KkonuuectBo Bluetooth USB-
a/IaTlITepOB.

B cnucke Tun ycrpoiictBa HE0OXOJMMO BBIOPAaTh HCIIOJIB3YyEMbIM BHEIIHUNA MO-
Iy7ib, B 1aHHOM ciy4ae 310 ZET 2XX.

JHanee Haxarb kHOmnKy IIpoBepHMTBH, pacroyiokeHHYIO B TOH ke cTpoke. [locme
HaxaTust kHonku IlpoBeputhb B nosie CocTosiHMe, pacioyoKeHHOI0 HallPOTHB IIpoBepsie-
moro moxyinst ZET 2XX, nosiBurcs Haanuck Ilouck yerpoiicrs. Kaure ... 24 c.... [Tonck
3aHuMaer okoio 24 cexkyHna. Ilo oxoHwyanun noucka B nose CocTosiHHE OTOOpa3UTCS
HaJIUCh YCTPOMCTBA HAaMIeHbl, CI€BAa OT 3TOr0 MOJ 3arOPUTCA MHIUKATOP KEJITOrO
nBera, a B cnucke Homep ycrpoiicTBa mosiBATCS 3aBOACKHE HOMeEpa BCEX HallIeHHBIX
(TOAKITIOYEHHBIX JIJIs1 paboTHI 110 OecnpoBoHOMY HHTEpdeiicy) momyneit ZET 2XX.

Ha pucynke 2.29 mnoxa3zaH mnpumep cocTtosHus mnporpammsl Iloak/rouenune
ycrpoiicts o Bluetooth.

Jlanee u3 cnucka HEOOXOJUMO BBIOpaATh MO 3aBOJICKOMY HoMepy Moaynb ZET 2XX,
C KOTOPBIM Ha/l0 OyzeT paboTarsh.

Ecnu paGoTsl OyayT mpou3BOIUTHCS ¢ HECKOJIBKUMU Moaynsamu ZET 2XX, to npo-
Henypy TMpOBEPKH M BBHIOOpa HOMEpa YCTPOMCTBa HEOOXOIMMO TOBTOPHUTH CTOJNBKO pas,
CKOJIKO TOJIKIIOYEeHO (KoTopble OymyT 3azaeiicTBoBaHbl B pabdore) Bluetooth USB-
a/IalITePOB U COOTBETCTBYIOMIETO MM KOJIMYECTBA BKIIFOUEHHBIX Ha pabOTy MO OeCrpoBO/I-
HOMY uHTep(eiicy moayneit ZET 2XX.

Jlnist OKOHYATeNhbHOHN CTHIKOBKH MOAyist (Momyineit) ZET 2XX HeoOxomumMo HaxaTh
KHOTKY AKTHMBHMPOBATb, PACIOJOXEHHYIO B JIEBOM HIDKHEM yIJIy Nporpammsbl. byner
NPOM3BEICHA OKOHYATeJbHAs CTBIKOBKAa 1O OecrpoBogHOMy uHTepdeiicy ZET 2XX ¢
KomrbioTepoM. Ilocine akTuBaluu OKHO MPOrpamMMbl IPUMET BUJ KaK MOKa3aHO HA PUCYH-
ke 2.30, Bce CHUMCKM ¥ TONS 3a0JOKHPYIOTCS Ui W3MEHEHHs, a HAIpPOTHUB KaKIOTO
ycremHo akTuBupoBaHHoro moayns ZET 2XX, cneBa ot mons CocTosiHMe MHIUKATOP
OyzeT oToOpakaThCsl 3€TIEHBIM IIBETOM.

Ha camom (camux) moayne Bluetooth, moaxnrouennom k ZET 2XX moracHer kpac-
HBII NHAMKATOP U OCTAHETCS TOPETh TOJIBKO CHUHUM, KOTOPBIN SIBJISAETCS UHAUKATOPOM I10-
TOKa JaHHBIX (BO BpeMs IpueMa/lepeiaun JaHHBIX OH Oy/IeT MHUTaTh).

2-14



ZETLab
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[ F o aiaoue Hye yeTpoHcTe o Blietooth
KonnyecTeo ofHapyx#eHHelx Bluetooth aganTepos:

MoakntoyeHHe ycTporcTe no Bluetooth

Thn yCTpoHCTBa Homep ycTpoicTea COCTOAHWE
ZET 210 v [s34 lv|  [omposspare.] | [verpoiicrea vaiiaensi |
MposepuTb I He onpeaeneHo I
MposepuTh | He onpeasneHo |
MpoBepUTL I He onpeaeneno |
MposepuT I He onpeaeneHo

MposepuTh

|
| He onpeasneHo |
|

MposepuTeE | He onpeaeneHo

MpoeepHTL | He onpeaeneHo |

MNposepuTh | He onpeasneHo I
MNposeprTe I He onpeaeneno I
Pucynok 2.29

ir P00 UE HHE YCTPOKCTE N0 BlUetooth

Konuqecreo ofeapysenHsix Bluetooth agantepos:
NoarnoyeHks yerponcTe no Bluetooth
Tn ycTposicTea Hostep yeTpoiicTea CocTosHne

zra10 [v] s lpageonTs B noamoseo
IpoBepiTE : 8 ONpeAsNe0
MpoeephTt ' INpeAenaHo
NpoBEpkTt G w'q‘:":"'i'
MposepkTh 1 He onpeaeneko
\pOBEPITD | He onpeaenern
IposepuTE :1"‘-:' ONPEAENERD
IpOBEDNTE | He 0npeaensHo
TposeEpHTE ‘ He o peAENEHD
MposepiTt o ONDeABNaD

Pucynox 2.30
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[Mocne Hactpoiiku nporpammel Iloakawyenue yerpoiicts nmo Bluetooth okuao npo-
rpaMMbI MOKHO OCTaBUTh KaK Ha SKpaHE MOHHUTOPA, TaK U MEPEBECTH €ro B (POHOBBII (He-
BUAMMBIN) pexxum. /s nepeBoga B GOHOBBIN PEeXUM HAI0 MO0 HaXKaTh HA KPECTHK, pac-
MOJIO’KEHHBIHM B IPaBOM BEPXHEM YIJIy OKHA MPOrpamMMmbl, TM00 HaXaTh HA KHOMKY BBIXO/I.
[ToBTOpHBIN BBI30B IPOrPaMMbl OCYIIECTBIIAETCS JBOWHBIM HAKATHUEM JIEBOM KHOIKHU
«MBIIIN» HA MUKTOTPaMMy IIPOrpaMMBbI, PaCIOJI0KEHHYIO B CHCTEMHOM Tpee, TU00 U3 Me-
Hio CepBucHbIe BbiOOpoM KoMaH bl [Toakimouenne yerpoiict mo Bluetooth.

Janee, st KOPPEKTHOM pabOTHI MOy 0 OectpoBogHOMY HHTEpdeticy Bluetooth
HeoOXoauMo TpaBuibHO HacTpouTh BXoaHble (ALIIl) u Beixomnou (LIAII) kanansl. s
storo u3 meHio CepBucHbIe nanenu ZETLab neobxoaumo BeiOpats komanay Hacrpoii-
ka napamerpoB ALl u INAII (pucyHnok 2.31). Ilocie yero oTKpoercss OKHO IPOTPaMMBI
Hactpoiika napamerpos ALIII u ITAII (2.32).

B »TOM oOKHE HEoOXOQMMO YyKa3aThb 4acTOTy AMCKPETHU3allUd BXOIHBIX KAaHAJIOB
ALII, HeoOxoaumoe it pabOThl KOJTUYECTBO KaHAIOB, THI BKIIOYCHHS BXOJAHBIX KaHAIOB
(cundaznoe wim muddepeHIaIbHOe) U YacTOTy AUCKPETU3alUU BBIXOJHOTO KaHalla Te-
Heparopa (L{AIT). bonee moapo6Hoe onucanue Hactporiku AT u [{AIT onmcansl B coOT-
BETCTBYIOILIEM pa3zene PykoBoacTBa oneparopa.

Buumanune! CymmapHasi yactota JUCKpPETH3AI[MM BCEX BKIIIOUEHHBIX KaHaoB AIIII
He nopkHa mpesbimarh S5 k1. Yactora auckpermsanmm I[AIl momkHa OBITH CTPOTO
16 xI'11 1 MokeT paboTaTh TOJIBKO OJIMH KaHAJl TeHEpaTopa.

[Tocne Bcex BbIlIEONUCaHHBIX HACTpoeKk Moaysb ZET 2XX moiaHOCThIO TOTOBO K pa-
6oTte 1o OecripoBotHOMY MHTep(deiicy Bluetooth.

[ Hactpokka napameTpos ALITT m LIATT @@‘@

AUN-UAM 16416 USE Ne422 l

AUN yerpoiictea 16/16 USE Bexoa

Yacrora

AUCKPETUZAUMA

CepeucHbie [ I
2 ~liz000 ~ | Fopary)
”_@ 3arpyaka CUrHaneHoro NpoLeccopa
@ Hacrporika napamerpos ALUM w LAMN Homep kanana Tun
KaHana
@ PenakTUpoBaH1e $alinos NapaMeTpos = ﬂm

@ Hacrporika IP-agpecos ycTpoiicte
= 5 P Kanane

M1 M2 F3 M4 5 6 7 I8
uﬂonKﬂlOHeHHEBCTPOFiCTBHOB|U!3T091h el man i mek mE m miE i

1‘% Uneposoit BBoA/EEIE0R

%ﬁ Moaknoyerue yerpoiicte no Ethemet

[t#] Hactporika exoavoro auanasona

Bpema ZET-cepeepa r

@ ﬂpocny[.uusaﬂue KaHanoe LLAN yerpoiicrea 16/16 USE

Em ZETMessenger Yacrora

pom AUCKDETUSAUUK

|

| P nar | iﬂm
Pucynok 2.31 r

5 . - Peskum noruueckoro
BAENTE YCTPOMCTBO aHanuzaropa

Pucynox 2.32
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Hactpoiika u pabora mporpammuoro obecrneuerus ZETLab noapoOHo onucana B
PykoBojacTBe oneparopa.

Ecnu B iporiecce paboThl OyeT 3aMeueHo, YTO BXOIHOM CUTHA UJET MPEPHIBHCTO U
pBeTCs (3TO MOXHO YBHUJIETh MPU TOMOIIM MporpaMMbl Ocuuiiorpadg), To 3TO SIBISETCS
MPU3HAKOM TUIOXOH CBsI3U. B 3TOM citydae, Mo BO3MOKHOCTH, HEOOXOIMMO COKPATHTh pac-
CTOSTHUE WJIM YMEHBIIIUTh YaCTOTY AUCKPETU3AIMH BXOIHBIX KaHaioB ZET 2XX.

[Tocne 3aBepuienus padbotsl ¢ Mmogynem ZET 2XX mo 6ecripoBogHoMy uHTEphency
HEOOXOIMMO TPOBECTH JcakTuBanuio. s storo B okHe mporpammbl Iloakiaouyenue
ycrpoiict no Bluetooth naxxars kHonKy JleakTHBaLMsA, TOCIE YETO MPOU3OUICT 3aBep-
nIeHue coeAanHeHus. Jlanee i BbIXOJa W3 MPOrpaMMbl JTHOO HaXKaTh JICBOM KJIaBHIICH
«MBIIIN» Ha KHOIIKY 3aKPhITHs OKHA [Ed], pacIOI0KEeHHBIM B IIPaBOM BEPXHEM YIJIy OKHA
POTPaMMBI, JTHOO HAXKAaTh HA KHOIKY BBIXO/I.

2.5 Hacrpoiika BHemHux moayJieit ZET 220 u ZET 230 nuist pa6oThl 1o J10-
kaabHoii cetn (Ethernet).

s obecniedenus pabotel moaysei ZET 220/ZET 230 mo j0kaabHOM ceTH HEOOXO-
JTUMO BBITIOJTHUTH CIEAYIOIIYIO MMOCIEI0BATeIbHOCTD JICHCTBUM:

v' ycranosuth IP agpec 1 Macky Ha KOMIIBIOTED;

v’ noakiounth Moayis ZET 220/ZET 230 k kommnbrorepy 1o mmHe USB;

v' ycranoButh IP agpec u Macky Ha HOAKIHOYAEMBIH MOIYJIb;

v’ noakirounth Moayis ZET 220/ZET 230 u KOMIIBIOTEpP K JIOKaIbHOU CETH;

Cxema moaxmouenus moayneit ZET 220/ZET 230 no nokansHo# cetn (Ethernet)
IIPUBE/IEHA HA PUCYHKe 2.33.

o

Ethernet @\

//' / /
zeT220 M/ R
230 § \\ ./
\‘\ y///
I - TIK

Bnok numaHus

Pucynok 2.33

25.1  Hacmpoiika cemesvix napamempos pabouezo Komnviomepa.

Jns ycranoBku IP anpeca u macku Ha komnbioTepe Heooxoaumo u3 MeHto Ilyek ma-
Hemu 3amau Windows BeiOpate komanay Hacrpoiika = CereBble moakiaodenusi. [Ipu
9TOM OTKpbIBaeTcsi 0KHO CeTeBble MOAKIKYEHHUsI (PHCYHOK 2.34).

B HmxHell neBoit yactu okHa otoOpaxaercs uHpopmanus o JIBC: IP agpec u macka
nojcetd. Ecnu B KOMIbIOTEpe MPOMCXOAUT aBTOMAaTUYECKasi HACTPOiika, TO HEOOXOIUMO
IIPOU3BECTH PYUYHYIO HACTPOMKY B COOTBETCTBMM C PYKOBOJICTBOM Ha ONEPALMOHHYIO CH-
cremy. Jlyist aToro HeoOxoaumo cripaBa B MeHIO CeTeBble 3a1auu HakaTh Ha I3MeHeHuUe
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ZETLab

HACTPOEK MOAKIIOYEHHs MO0 Ha)KaTHEM NPABON KHOIKH «MBIIII» 110 Ha3BaHUIO CETe-
BOTO MOJIKJIFOYCHHUS BBI3BATh BCIUIBIBAOIIEE MCHIO, B KOTOPOM BbIOpaTh MyHKT CBOiicTBA.
ITpu aTom otkpeiBaetcst okao Local Area Connection — cBoiicTBa (IToakirodenue 1o Jo-
KaJIbHOW CEeTH — CBOMCTBA), KOTOpOE MpHBEACHO Ha pucyHke 2.35. B aTom okHe HeoOxo-
aumo BeiOpath Internet Protocol (TCP/IP) u naxkats kHonky CBolicTBa. B mosiBuBIIEM-
cst okHe CoiicTBa: Internet Protocol (TCP/IP) (pucysok 2.36) Bbiopats Mcnosib3oBaTh
caenyrouuii |P-aapec u 3anats IP-anpec u macky moaceru.

-
® CeTeBble NOAK/IHYE HHA

davin  [paeka Bua WsBpanHoe Cnpaeka 1’,"

_} Hazaa <) L" /f)nOMCK \1 Mank1 v

Anpec: | € Cerestie noaknroueHna

Cepemc  AONONHUTENBHO

v [ Mepexoa

CeTesble 3aaa44

[&] Cosashme Hosoro

MNOAKNHYEHHA OTKNHYUTD

@ izMennTh napameTphl CocTosiHne

BpaHamay3pa Windows
McnpaeuTe

@ Otknouerme cetesoro
YEIPOHCIEA MOAKNHYEHNSA THNE MOCT
BoccTaHoeneHve
NoAKNHYEeHNA Cozaath APNbIK
MepeuMeHoBaHHe Y ASAHTH
NOAKMONEHHA MepenMeHoBaT

€ MpocHoTp COCTOAHMS | e —
NOAKAKYEHNA W CeoicTBa

#9] Vismererme HacTpoer ——
NOAKNHYEHNA

Apyrve mecta

MogpobHo

MoaknroueHve no NIOKanNbHOH
et

NBC MnM BBICOKOCKOPOCTHON
WHTEPHET

MoakntoyeHo

Attansic L1 Gigabit Ethernet
10/100/1000Base-T Controller

IP-aapec: 172,17.12.6
Macka noaceTu: 255,255.255.224
HacTpoeH Bpy4HyH

<

i [logxawye HHe No JOKAAbLHOH CETH - CBOHCTEA | ? ||

Owue | MNpoBepka NOAAMHHOCTIH || ﬂnnnnHmeann|

Mogknoserue yepes:

|m Attarsic L1 Gigabit Ethernet 107100/ |

EDMI‘IDHEHTbL HENONEZYEMEBIE 3THM NOLKNKNEHHEN.

Q File and Printer 5haring for Microzoft Networks ~
QQOS Packet Sch
Internet Protocal =
b
< | &
] ST
OnucaHue

MNpororkon TCPAP - cTangapTHEN NpoTokoa raogansHe::
CETEH, O02CNEYMEAIILLWA CEASE MEHKIY PAZIHIHEIMA
ESaHMONEACT BYHILLAMM CETAMM,

] 0pu noak moueHmM EEIEECTH 3HAY0K B OBNACTH UBEAOMASHWI

HEBOOMAATE NP OMPEHAMEHHOM WK OTCYTCTEYHLLEM
MO OHEHHI

[ oK. ] [ OTreHa

Pucynok 2.34
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Pucynoxk 2.35

Ceokcrea: Internet Protocol (TCP/IP)

Dtume |

MapameTpil |P MOMYT HA3HAYSTECA SBTOMATHYECKH, ECAM CET
MNoAAEPHHEIET 3TY BOSMOKHOCT . B MNPOTHEHOM CAY4as NapameTpel
IP MOMHO NONYYHTE Y CETEBOMD AAMUHUCTPATOPA.

(O Donyure |P-agpec aEToMAaTHECKH

(®) Nenonesosate caegyiowmii IP-agpec:

172,17 .12 . B
265 . 255 . 255 . 224
O CHOBHOM Wikos, we . 17 o1z 01

Monyute aipec DMS-CepEepa SETOMATHYETKY

1P-anpec:

Macka nogceru:

(&) UcnonssoBats creqyowue agpeca DS -cepeepos:

MpeanouwTaerei DNS-cepeep: I:I

|dononHu9rensHa...
Orvera

AneTepratiereni DNS -cepeep:

Pucynox 2.36
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2.5.2  Hacmpouka napamempos modyns ZET 220/230.

Jlns HacTpoiiku mapamerpoB moayis ZET 220/230 HeoOXoauMo cHayayia IMOJKIIIO-
4yuTh npubop no muHe USB (nyHkT 2.1 nannoro PykoBoacTBa oneparopa)

Hanee u3 menio CepBucuble manenn ZETLab BeiOpats komanay Hacrpoiika
IP-agpecoB ycrpoiicTB (pucyHok 2.37).

== Hactpokka IP-agpecos ycTpoHCTB EHE}@

CepeucHble IP-agpec: 172 .17 .12 . 27

@ 3arpyaka CUrHankHoOro NPoLECCopa

Beixog

@ Hacrporika napamerpos AL u LLAT Macka noaceTu: 255 . 2565 . 255 . 224

@ PeakTupoBatie ®ainos NapameTpos J OCHOBHOM WNH3: 1722 .17 12 . 1
E Hacrpoiika IP-agpecos YCTPOMCTE

Wz paiina

S : 1808 Mo ymonyaHuio
@ Moaknoyenue yeTporcte no Ethermet MopT: 1808

I Noaxnouenve yerporicrs no BlueTooth MAC-anpec: 0 189 _.103. 14 . 0 . 250 Coxpanus

il

=¥ Uneposori ssoa/eeiBon |
4] Hactporika xagHoro avanasoHa Pexxum nepenadu -CkopocTe Nepenadn
Bpema ZET-cepsepa

- @ DNynnekc & 100 MBuT
138 Npocnyumsarue kananos
B3 ZETMessenger | " Monyaynnekc 10 Meut
M P nar
TaiMayT 0TCYTCTEUSA CBAZU, MUH: 5

Pucynox 2.37

Pucynok 2.38

B nosiBuBmemcst okne nporpammel Hacrpoiika IP-aapecoB ycrpoiicTB (prcyHOK
2.38) HeobOxomuMo ycTaHOBUTH IP-ampec M Macky TOACETH TakK, 4TOOBI KOMITBIOTED H
HacTpauBaeMblii Moayns ZET 220/ZET 230 Obuti B 01HO# rpymme. 3HAYCHUs] BBOISTCS C
KJIaBHATYphl. J{OMyCTHM, MBI MMEEM CJEQYyIOIIUe MapaMeTphl ceTh: Macka MOJCeTH:
255.255.255.224; OcHoBHoii nio3: 172.17.12.1; IP-aapec ucmnonb3yeMoro B paboTe KoM-
npiotepa: 172.17.12.6. B takom ciaydae B okHe Hacrpoiika IP anpecoB ycrpoiicTs,
HE00XO0/IMMO yKa3aThb CIEIYIOLINe 3HAUCHUS:
+* IP-ampec: 10.0.2.27 (mocnemHee 9ucCio ajpeca MOKET OBITh U IPYTHM, HO C HaYa-
Ja Haslo yoenuThes, uTo naHHbIN [P-anpec He 3aHAT IPYTMMU KOMIBbIOTEpaMH JINOO HHBIMU
yCTpOMCTBaMM)
* Macka noaceru 255.255.255.224
* OcHoBHOM nutro3 172.17.12.1
3areM HaxaTb Ha KHONIKY COXpaHHUTh.

IIpumeyaHue: eciu HEOOXOAUMO HACTPOUTH HECKOJBKO aHAM3aTOPOB, TO HEOOXO-
JUMO HACTPaWBaTh KK/ aHAIM3ATOP UHIUBUIYATHHO.

25.3  Hooxknwuenue mooyns ZET 220/230 no noxkanvhoii cemu.

[Tocne nactpoiiku IP-agpeca ananm3aTopa CHekTpa, HEOOXOAMMO OTKIIOYUTH MO-
nynb oT mrHBl USB ¥ OIKITIOUHUTH K JIOKAJIBHOW CETH C TIOMOIIBI0 pazbema RJ-45

Hanee u3 menro CepBucHble nanenu ZETLab neo6xoaumo BeiOpaTh komanay Ioa-
KJI04eHune ycrpoiicts mo Ethernet (pucynok 2.39).
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| CepBucHbie

3arpys|<a CUrHaNbHOro Npoueccopa ‘

-E Hactpoiika napamerpos ALM u LLAMN ‘

[ Penaxtuposanive @afinos naparerpos

il 2 i
Haerpoiika IP-aapecos yetpoiiets

MNogk noyeHue yeTpoiicte no Ethemet

MoaknoyeHue yerpoiicTe no BlueT ooth

7 Uueposoii sB0a/EbIEOL

HacTpolika BxoaHoro auanasoHa

7 Bpema ZET-cepeepa

l‘l
n POCAYWKHESHWE KaHAN0B

B ZETMessenger

._ P nar

=0 lNoakawye HHe ycTpoHCTR no Ethernet

[0 A4k NHOYEHKE YCTPOHCTE Mo Ebhernet

Konu4ecTeo nogknioqasmelx no Ethernet yorpoficTe:

Pucynok 2.39

AKTHEHPOEATE JEak THEHPOEATE

MoAKNHYEHHE TONEKD YONEWHD NPOWe AWM NPOBEpKY 'y'CTDUﬁCTB

THn wCTpOHCTEa IP-aapec COCTORAHKE
|ZET23U w | | 17z 17 12 27 | [ MpoEepHTE ] . | He anpeAeneHo |
ZETZ230 MNpoEepHTE | He onpedensHo |
ALT7US (A17U4) MpoEEpHTE | He onpeaeneHo |
A17U8 (A17U4) MPOEEEHTE | He ompeaenaHo |
ALTUS (A17U4) o .0 .0 .0 MNpoEepHTE | He onpeaeneHo |
ALT7US (A17U4) o .0 .0 .0 MpoEepHTE | He anpedeneHo |
A1TUS (A17U4) MpoEEpHTE | He onpeaeneHo |
A17UE (A17U4) MpoBepHTE | He onpeaeneHo |
A1T7IUS (A1704) MpoEEpHTE | He onpeaeneHo |
ALTUS (A17U4) o .0 o . a MNpoBepHTE | He onpeaensHo |

Pucynok 2.40

ZETLab

B otkpriBiemcs okxHe nporpammbl Iloakiatouenue yerpoiicts no Ethernet (pucy-
HOK 2.40) HeoOX0UMO C/eNaTh ClIeAyomee:
» B mone co crpenkoil (CMCOK) cnpasa oT Hagnucu KosaudecTtBo noa-
KJo4YaeMbix mo Ethernet yerpoiicTs BbiOpats KomMuecTBO PUOOPOB, KOTOPBIE HEOOXO-
MO TIOKIIIOUNTE. JIJIA 3TOr0 HaXKaTh MPaBOil KHOIKOMN MBI HA CTPEIKY ¥ H U3 OT-
KpBIBIIETOCS CIUCKa BBIOpPATh HYXKHOE 4MC0. B gaHHOM mpumepe MoJKIOYaeTcs OJIUH

MOJYb.

> B mone co cTpenKoii (CIMcoK) 27230
BEIOPATh HA3BaHHE MOIKIIOYAEMOTr0 MOAYNs. J{JIsi 3TOr0 HakKaTh IPaBOH KHOMKOM «MbI-
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IIM» HA CTPENKY ¥| M U3 OTKPHIBIIETOCS CIIMCKA BHIOPATh HYKHBIA THI yCTpolicTBa. B
JAHHOM TIpUMepe mojkirouaercs moayias ZET 230.

» B mone | 17217 . 12 . 2 | nox magmuckio IP-aapec BBectu ¢ knaBuarypsl IP-agpec
MOJIKJIFOYAEMOT0 aHaJIN3aTopa CIeKTpa (yCTaHOBJICHHBIN B MyHKTe 2.5.2 Hactosiero Py-
KOBO/ICTBA ONEpPaTopa).

» Haxats Ha kHOnKy IlpoBeputh. [Ipu 3TOM B mojie moja Haamucbio CocTosiHue
nosButcs Haanuch Teer IP. AKnoure 11 c... (pucynok 2.41). Ilo OKOHYaHUU TECTUPOBAHHS
B noJie Haj Haanuchio CocTosiHue 0ToOpa3uTcs Haanuch OTBET NMOJy4eH, ClIeBa OT 3TOT0
I10JIs1 3aTOPUTCSI MHAMKATOP JKEJITOTO LIBETA U CTAHET JOCTYIHOW KHONKAa AKTHBHPOBATH
(pucyHok 2.42).

» Haxatp kHONIKY AKTHBUPOBATH. [IpH 3TOM B mosie o Haanucbio COCTOSIHUE T10-
aputca cooduienue Ioakmawuaemes. XKaure 67 c..., UHIUKATOp ClieBa CHOBa CTaHET
KpacHOro IIB€Ta M BCE CIUCKU W MOJS CTAaHYT HEJOCTYNHBIMU Ul U3MEHEHHUS (PUCYHOK
2.43). [1o okoHYaHUM BPEMEHH OKUIAHHS B 1Moje MmoJ Haanmuchio CocTosiHMe MOSBUTCS
coo011eHrEe Y CTPOMCTBO MOAK/IIOYEHO, a LIBET MHIUKATOpA CJIEBA CTAHET 3€JEHbIM (pHU-
cyHOK 2.44). Ilpu 3TOM B CHCTEMHOM Tpee MOSBUTCS Trpaduyeckas MUKTOrpamma Ipo-
rpammMbl CepBep noakI04YeHus ycrpoiictB mo Ethernet (pucynok 2.45).

% Momuniouenme ycTpoicTs o Ethernet (S 55 Nogymesienme yerporcts no Ethernet
KomuecTan noakmouaens: no Ethernet yorpoficre: KonwecTen noaknauasneis na Ethermet ycraicre:
TMoaknkoMEHHE YETPORETE o Ethernet MoAknHeHHe yeTpoRcTs no Ethernet
Ton yeTparicTea TP-aapec Coctomme Tun yerpoiictea 1P-agpec Cocromme
ZET230 v| [z 17 e e ] B v | ZET230 v| [172 17 12z | [_poseprre | | oreeT nomeen |
M AKNKIHEHME TOMEKE YENELHO NPOLIEALIMY NPOBERKY YETPOHETS: MOAKNHHEHHE TONBKD YENELUHO MPOLEALIMX NPOBERKY YCTPORCTE
e e
£& Homaiouenve ycrporcta no Ethernet [E715/5%] [ % flomcnioue nme yerporicrn no Ethernet [@EE
KomauecTen noakmauagi: no Ethernet yerpoficre: KamieeTen noskmauagk: no Ethernet yerpoficre:
Moanwouerne yeTpoRcT o Ethernet MoaknwauenHe yeTpoficr no Ethernet
THn yeTpoiicTsa 1P-aapec CocToAHMe: THn yeTporicTEa 1P-anpec CacToAHMe:
froeepre ) M [ Moncmoscenca, wanre 67 c.. fiponepire ] [ [ werporicreo noarmoer
TMOAKNMHEHHE TONEKD YCMEIWHO NPOLUEALIMX NPOBEPKY YCTPORCTE: TMOAKNHHEHME TOMBKD YCNELHO NPOLIEALIMX NPOBEPKY YCTPORCTE:
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MetServer: KonMYecTEOYCTPOWCTE B CETH! 1

EM Rrx[‘EIIZJF

Pucynok 2.45

» 3aKphITh NPOrpaMMy HaXKaTHEM KHOIKH BbIX0J, 1160 KHOIKH [5], pactonokeH-
HOU B TIPaBOM BEPXHEM YTJIy OKHA.

[To oxonuanuu padotsl ¢ Moayisimu ZET 220/ZET 230 HeoOX0auMO CHOBA BBI3BAThH
3Ty MPOrpaMMy U HaKaTh Ha KHOINKY JleaKTHBHPOBATH.

2.6 Hoakaouenne BHemHuX MoayJaeid ZET 220 u ZET 230 no noxkanbHoi
cetu C npumenenuem texnosaorun Wi-Fi (IEEE 802.11).

[Moaxmovyenue BuemHux Momyieid ZET 220/ZET 230 mo Wi-Fi ocymiectsiercsi ¢
PUMEHEHHEM TOueK JocTyna, Hanpumep, D-Link DWL-2200AP.

I[Mpu noaxarouerunn moayiaeit ZET 220/ZET 230 1o 1oKaabHOM CETH ¢ TPUMEHEHHEM
texHojoruu Wi-Fi, HE0OXOJMMO BBINOJHHUTH CICAYIOUIYIO IOCICI0BATEILHOCTh JICH-
CTBHIL:

» TOIKJIIOYHTH TOYKH JIOCTYIA U YCTAHOBUTH Ha HUX |IP-ampec u macky.

» ycranoButh Moayis ZET 220/ZET 230 na kommnetorep 1o mune USB;

» yctaHoBuTh IP-anpec u Macky Ha MOJKITIOYaEMBIN MOJTYJIb;

» noaxmounts Moayiab ZET 220/ZET 230 k kommbioTepy mo Wi-Fi.

Cxema moakiouenust moayineir ZET 220/ZET 230 o jokaibHON CETH C MpUMEHE-
HureMm texnonorun Wi-Fi npusenena Ha pucynke 2.46.

ﬁ\w (( A

&/— O

Wi-Fi Wi-Fi MK

Pucynok 2.46

2.6.1  Hacmpoiika cemesbix napamempos pabouezo KOMnoviomepa

[Mpu noakmrouerunu moxayneit ZET 220/ZET 230 1o okaabHOM CETH ¢ TPUMEHEHHEM
texnosioruu Wi-Fi HeoOXomumMo Oy/IeT HeCKOJIBKO pa3 MEHSATh CETEBbIC HACTPOWKU TOUYCK
JoCTyNna U MoAKIIoYaeMbIx Moaynel. Iloatomy mpexae Bcero cieayer 3allOMHUThH WU
3amucarh mapaMeTpsl CETH, K KOTOPOU MOJKIIIOUeH KoMIbioTep. [l 3Toro BeIOpaTh Me-
Hio Ilyck —> Hacrpoiika — CeTeBble NOAKJIIOYEHHS.

B nosiBuBmieMcst okHe BbIOpaTh Barie Iloak/roueHue mo JOKAJIbLHON CeTH, IIETd-
KOM IIPAaBOM KHOIIKM MBIIIM HAa COECIMHEHHUM BBI3BAaTh BCIUIBIBAIOIIEE MEHIO U J1ajiee BBI-
2-22



ZETLab

YcranoBka nporpammuoro obecneuenus ZETLab

Opare nmyHkT CBoiicTBa (pucyHok 2.47). B otkpeiBmiemcs: okHe IlogkiwodyeHue mo Jio-

KAJIbHOI ceTH — cBoiicTBa (PUCYHOK

2.48) cnenyet BoiOpaTh myHKT Internet Protocol

(TCP/IP) u naxatp kaHonky CoiicTBa. [Ipu 3Trom otkpoercs okHo CBoiicTBa: Internet
Protocol (TCP/IP), B koTopoMm OyayT OTpaske€HbI TEKYILHE MapaMeTpbl CETH (PHCYHOK
2.49). Hampumep: IP-agpec: 172.17.12.6, Macka moacetun 255.255.255.224, OcHOBHO#

o3 172.17.12.1

-
= CeTeBble NOAKAWYE HUA

dain  Mpaeka

Bua MsBpanHoe Cepeuc  JononHuTensHo  Cnpaska .".',"
) : = ) 4
) ]? -~ Mornex u Nankw v
CeTeBble NOAKNHYEHNA vw Mepexoa

Cervesbie 3aAauu

[%] Cosaanme Hosoro
NOAKAHYEHHA

& V13MeHnTE NapaMeTpel
BpaHaMayspa Windows

@ Orknrouenme ceTesoro
YCTROMCTBE

BoccTaHoBneHne
NOAKAHYEHWA

®fi Nepermerosarie
NoAKNHYEHMA

&) MpocMoTp cocToaHMA
NOAKNHYEHHA

OTKAHYMTE
CocTosiHne
McnpaeuTe

MoAKNHYeHHA THNAE MOCT

Co3AaTh ApPNbIK
Y AannTh

MeperMeHoBaTL

CBOMCTEa

|
T—

Pucynok 2.47

- [ogxawye HHe 1o 0KaAbHOM CETH - CBOMCTBA

me—— |
O6wwe | Mposepka noaaunrocTH | JlonoaHuTensHo |

Mogk noyerue qepes:
’m Attansic L1 Gigabit Ethernet 10/100/ ’[ TE——

EDMHOHEHTbL UCNONB3YeMbIe 3TUM NOAKADYEHUEM!

2 ,Q File and Printer Sharing for Microsoft Networks -
V| =005 Packet Scheduler

Internet Protocol [TCP/IP) =

v

<
YeTaHoBUTE. .

Onucanue

@
C oo D

Mporokon TCP/IP - cTaHaapTHLIN NpOTOKOA rAoGantHeIX
ceTel, 06ECNeYMBaIOWWI CBASE MEXKAY Pa3AMIHBIMU
B3aMMOAEHCTBYIOWMMI CETAMU.

[] Ny noak AloyeHM BBIBECTI 3HAHOK B O6AACTM YBEAOMAEHMIA

YeeaoMAATE NPW OFPaHUYEHHOM AW OTCYTCTEYIOWEM
NOAK NKOYEHWM

[ 0K ][ OTmeHa ]

Ceolctea: Internet Protocol (TCR/IP)

Dfuwpe |

MapatteTpel IF MaryT HIZHAYATECA SETOMATHYECKM, BCH CETE
NOALEPHMBAET 3TY BOSMOMKHOCTE. B NDOTHBHOM CYyas NapameTpel
IP* MO#HO NOAYHMTE Y CETEEOrD AAMMHMCTDATOPA.

() Donyae IP-aapes aETOMATHYECKMH

(%) Hononssoeate cnsayowwi IP-agpec:

=
172.17 .12 . & | 3aIOMHHTE WIH
255 . 255 . 255 . 224 | 3QIUIINATE 3TH

172,17 12 .1

|P-aapec:

Macka nogcet:

OcHoBHOE Wik napamMeTphbl.

Monyuire agpec DMS-cepEepa SETOMATUYECKH

(&) Wenonksoeate casayowme alpeca DMS -cepeepoe:

Mpeanouutaereni DMS-cepeep: l:l

JononHuTensHD. ..

A ETEpHATHEHER DN S -cepeep:

[ o

H OTreHa ]

Pucynok 2.48

Pucynox 2.49
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2.6.2  Hacmpoiika napamempog 6ecnposooHoil mouKku 0ocmyna

[Ipu mepBOM HMCHOJIB30BAaHUU TOYKH JOCTYNa B HEH MMEIOTCS HEKOTOPHIC MapameT-
pBl, YyCTaHOBJIEHHBbIE 1O yMmonuanuto: |P-agpec: 192.168.0.50, Macka mnoxaceru:
255.255.255.0, Login: admin (toapko cTpouHbiMH OykBammu), Password: mapons Her
(ocTaBUTH JAHHOE MOJIE MYCTHIM).

IIpumeyaHue: mapamMeTpbl MO0 YMOJTUYAHHIO MOTYT HECKOJIBKO OTJIMYATHCS OT Iapa-
METPOB, IPUBECHHBIX B HACTOSIIIIEM PYKOBOJCTBE. Y TOUHUTE UX B HHCTPYKIIMH, IPHJIara-
€MOH K TOYKE JI0CTYIa Mpou3BoauTeseM (B janHoM cirydae D-Link).

CrnenoBarenbHO, Ui IEPBOHAYAILHOTO JOCTYIA K CETEBBIM HACTPOMKAM TOYKH JO-
CTyIIa UCIOJIb3yEeMbIi B paboTe KOMIBIOTEDP TOJKEH UMETh aHATIOTHYHbIE HACTPOUKH. J{7st
storo B okHe CBoiicTBa: Internet Protocol (TCP/IP) (mynkt 2.6.1 Hacrosimero Pyko-
BOJICTBA olepaTopa) HeoOX0oAMMO U3MEHHUTh 3HaUYeHHs noJiel |P-aapec, Macka moaceru
1 OcHoBHOIT L1103 (pucyHOoK 2.50) 1 coxpaHuTh n3MeHeHus HaxkatueM KHomku OK.

Janee HeoOxomumo HaOpaTh B  aJpecHO  cTpoke Opayzepa  CTPOKY
http://192.168.0.50, B pe3ynabTare 4ero MOSIBUTCS OKHO, H300pakeHHOE Ha pucyHke 2.51,
rJie TpeaiaraeTcss BBECTH JIOTHH W Taposib. Jlorun admin, mosie BBOJA Maposisi OCTaeTCs
MTyCTHIM.

Ceowciea: Internet Protocol (TCP/IP) @@
| D6wme i
MNapamerpel [P MOryr HasHa4YaTECA SBTOMATUYECKH, BCAU CETE HMma noaw3oeaTeaa H Na ponrp
NOAAEPHUBAET 3TY BOSMONKHOCTE. B NPOTUBHOM CAy4ae NapamMeTpel
IP MO3MHO NOAYYMTE Y CETEBOro AMUHWCTPATOPA.
O Nonywre IP-agpec asTOMaTHYECKU Cepeep 192 168.0.60

(® Ucnonbzosate creaywowwii IP-agpec:

CoobleHre DihL-22008P

{192.188. 0 . 2

(256255 2% 0 |

| 1P-agpec:

Macka noaceru:

admin

OcHOBHOM Watoz:

(® Wcnonezosate creayiowwe aapeca DNS-cepsepos:
i S3ENOMHHTE napone

[ ok ][ omena | Pucynok 2.51

MNpeanoudraemeiit DNS-cepeep: ;7 . ) \

AnbTepHatueHeiit DNS-cepeep: [ : . . }

Pucynox 2.50

IIpn naxatum Ha kHONKY OK mosBisercs cTpaHuIia HACTPOEK TOYKH JIOCTYIIA, T/Ie
HE00X0/IMMO MOMEHATh napameTpsl. Ha pucynke 2.52 mpejicraBieH BapuaHT ¢ HYXHBIMH
HaM HacTpoiikamu: HOBBINA IP-ampec (ot IP-agpeca paGodero KoMIbrOTEpA MOKEH OTIIH-
YaTbCsl JIMIIb NOCIETHUM YHCIOM (B JAHHOM cilyyae 6 U3MEHWIM Ha 7), MPEABAPUTEIHHO
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yOenuBIINCh, 4TO HOBBIKA IP-ampec cBoOOAeH), Macka MOACETH W IILTIO3 JOJDKHBI OBITh
TOYHO TAKUMH XK€, KaK U B IIEPBOHAYATIBHBIX HACTPOHKAX pab0overo KOMIbIOTEPA.

D-Link

Building Metworks for People

A/r Premier
2.4GHz Wireless Access Point with PoE

(LT Advanced __Too Status _ Help "

DWL-2200AP

et IP From
| g re———
Subnet Mask

Default Gateway
l LAN Apply Cancel Help
e

Pucynok 2.52

Static (Manual) |+
17217127

255.255.285.10
17217121

[Tpu nHaxkatum Ha KHOMKY APPlY, NOSBUTCS NMPEAYNPEKACHUE, YTO COCIUHCHUE HE
YCTAHOBUTCS, TaK KaK HACTPOMKHW Balllel CETH OTIMYAIOTCS OT YXKE MPHHATHIX, HOBBIX,
HACTPOCK TOYKH JIOCTymHa. JTa MpobdiieMa UCYE3HET, Korjaa pabodrii KOMITBIOTEP U TOYKA
JIOCTYIIAa CHOBA OKAXKYTCs B O/IHOM MOJICETH.

Wrak, nanee HEOOXOIMMO IMMOMEHATH CETEBbIE HACTPOWKH pabOYero KOMITbIOTEpa Ha
niepBoHavanbHbie (pHCyHOK 2.49).

[Tocne u3MeHeHHs CETEeBBIX HACTPOEK TOUYKH JIOCTYIA CTAHWIIA HACTPOEK OOJIbIIE HE
noctymHa ¢ aapeca http://192.168.0.50. JlocTyn OCyLIECTBISIETCS 10 33JaHHOMY I0JIb30-
BaTelIeM aJpecy, B JaHHoM cirydae http://172.17.12.7.

Jns nanbHeieil HACTPOWKH TOYKH JOCTYNa HEOOXOJWMO MEpPEHTH Ha BKIIAJKY
Wireless (nactpoiika nmapameTpoB GecripoBoHO# cetn) (pucyHok 2.53). HeoOxoaumo u3-
Mmenuth myHkT Mode ¢ Access Point (mo ymonuanuto) Ha WDS, mynkr Channel: 1, ¢ ga-
crotoii 2.412 GHz. B mone WDS Remote MAC Address 3agaercs MAC aapec BTOpoii
TOYKH jiocTyna (cnydaitHo He BBeaute cBoii MAC afapec)

Jlanee HeobxoamMo Haxarh KHOMKY APPly, mocie dero momokaats 30 ceKyHI U
POBEPUTH, YCTAHOBUJIMCH JIM MTAPAMETPHI.

IIpumeuanue: Texnonorus WDS- Wireless Distribution System, mo3Bosnser oiHO-
BPEMEHHO TOJKII0YaTh OECIpPOBOAHBIX KJIMEHTOB, K TOYKaM, Pa0OTAIONIMM B pPEXHME
Bridge (mocT Touka-Touka) u Multipoint Bridge (MocT Touka-MHOro TO4ek). OJHAKO CKO-
POCTh TIepeIaynl TaHHBIX Y OECIIPOBOIHBIX KIMEHTOB, B TAKOM peXuMe OyzaeT mopsiaka 1/3
OT CKOpPOCTH Tepe/laul JaHHBIX MEKIYy TOUKaMHU JOCTYyIA.
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D-Link

Building Networks for People

A/rPremier”
2.4GHz Wireless Access Point with PoE

DWL-2200AP —
(LTS Advanced _Tools( Status ) _Help |
Wireless Settings
Wireless Band M
™ Wizard Mode WDS |
SSID dlink
Wireless SSID Broadcast Enable |
Channel [ |+ 24126k ||  Auto Channel Scan
e —WDS
- Remote AP MAC Address Ilepeiind mo nOaHHOW CCBUIKE| MOXKHO
1 00:19:5b:7.c3:35 2 nocmorpete  MAC  axpec  Texkyuei
3 4 TOYKH J0CTYyIa, HO B oje Remote AP
L & MéC, ykaseiBaercsi MAC anmpec| BTo-
POM TOYKHM JOCTYIIA.
7 8
Authentication Open System Al
—Key Settings
Encryption @ Disable  ( Enable
Key Type HEX |» Key Size 64 Bits | »
Valid Key v
First Key
Second Key
Third Key
Fourth Key
Radio On v,
Super G Mode Disable v
Wireless Qos(WMM) Enable v
@ 90
Apply Cancel Help
DWL-2200AP
Home  Advanced  Tools Status m
*__.- Device Information }
Firmware Version: v2,20
Device Info [ MAC Address: 00:19:5b:7f.c3:3¢ |
Ethernet
Get IP From: hanual
T stats IP address: 17217127
Subnet Mask: 28505620550
ey Gateway: 17217121
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2.6.3  Hacmpoiika émopoii mouxku oocmyna

Hactpoliku BTOpO# TOUKH JOCTYIa aHAJIOTHYHBI BHIKJIA/IKaM, IPUBEICHHBIM B TTYHK-
Te 2.6.2. I3mensiercs nuib nocnennee yucio B IP anpece. Hanpumep, 172.17.12.8.

Eme pa3 oOparutre cBoe Buumanue Ha MAC aapeca. B mone WDS Remote AP
MAC Address touku noctyna ¢ IP 172.17.12.7 nano ykazate MAC azapec TOYKH AOCTyIa
cIP 172.17.12.8. 1 Hao6opoT.

IIpumeuanue: Ecnu Bce caenaHo NpaBUIIbHO, TO MOCIIE TOTO Kak 00€e TOUKU AOCTyIa
HACTPOEHBI, Y KOMITbIOTEpa JOJDKEH ObITh epBoHauanbHbli [P-anpec, a y Touek nocrymna —
OTIIMYATHCA MOCIEIHUE YUCIIA.

2.6.4  Hacmpoiika enemnux mooyneu ZET 220/ZET 230

[Tocne MOIKIIOYEHUST M HACTPOCK TOYEK JOCTyMa HEOOXOAMMO IOJAKIIOYHTH U
HacTpouTh BHewmHWi monyab ZET 220/ZET 230 Tak e, Kak MpH MOAKIOYECHUH T10 JIO-
kanpHoit cetu (Ethernet) (mynkt 2.5 Hacrosimiero PykoBoacTBa omeparopa). CHauana
HEOOXO0MMO TOAKIIOYUTh MOAYIb 1o muHe USB (mynkt 2.1), HacTpouts ero IP-aapec u
Macky mojcetd (myHKT 2.5.2), 3aTeM MOAKIIYUTh MOIYIb K JokanbHOH cetn (Ethernet)
(mynkT 2.5.3).

Ha pucynke 2.54 npencrapieHa KOHEUHasi CXeMa TOIKITIOUEHHs BHEITHUX MOJYJICH
ZET 220/ZET 230 no Wi-Fi ¢ npuMeHeHnem Touek noctyna (B gaHHoMm ciydae D-Link
DWL-2200AP). Moayne ZET 220/ZET 230 moakirouaercsi kKabeneM «BHUTas mapa» K OJi-
HOW TOYKe JIocTyna. BTopas Touka JOCTyma MOKET OBITh MOJKIII0YEHA Takke Kadeiaem
«BUTas Mapa» MO0 HEMOCPEICTBEHHO K paboueMy KOMIBIOTEPY, MO0 K TOM ke JIOKallb-
HOM ceTH, uTo U pabounii KOMIBIOTEDP.

IIpumeuanue: ecn y kommnbiotepa ects Wi-Fi aganrep, To Bropast Touka JA0CTyIa
HE HY)KHA.

[ IP:172.17.128 | [ IP:172.17.12.7 |
7ET 220 ﬁ\ (ﬁ

G~ w4
Wi-Fi Wi-Fi ~ Kk

[ IP:172.17.12.27 | [ IP:17217.127 )

Pucynok 2.54
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3  Ilanean ynpasjeHusi nporpammamu ZETLab

3.1 Ha3uauyenue nmanesn ynpasjienuss ZETLab

VYupasienue u 3anyck nporpamm ZETLab ocyiectBisieTcss mpu MOMOIIU MaHEN
yrpasieHus nporpammamu ZETLab.

[ Aranis W Orotp: r Cep [ FEEEIREEN

Pucynoxk 3.1

[Manens ympasienus nporpammamu ZETLab (manee — manens ZETLab) npencras-
aseT co0oi TOpU30HTANIBHYIO TTaHeNb (pUcyHOK 3.1), pacmonararolryrocs mocie 3amycka B
BEpXHEH 4acTu dKkpaHa. B sneBoii yactu nanenu ZETLab Haxoasrcs KHONKKM MEHIO TPYIII
nporpaMM M ciyeOHble MUKTOrpaMMbl. B mpaBoil yacTu HaxonsaTcs kHonka Bwixon, u,
IIPY BKJIKOYEHHOM pekrMe MHOro3KpaHHbIH HHTep(eiic, — KHOIKM C HOMEpaMHU 3Kpa-
HOB (pe’kuM MHOro3kpaHHblii MHTepdeiic, ciyxkeOHble MUKTOrPaMMbl M KHOIIKU C HO-
MepaMH SKPaHOB OIMCBHIBACTCS HUXKE).

[Tanen» ZETLab nmo3Bomnsier 3amyckaTh mporpamMMbl aHAIU3a CUTHAJIOB, H3MEPCHUSI
(GU3NUECKUX BEIMYHMH AIEKTPHUECKUX IMAPAMETPOB CHUTHAIOB, OCIMILIOTpadUpPOBAHUS H
oToOpakeHHust (OPMbI CUTHAJIOB, T€HEPUPOBAHUS CUTHAJIOB PAa3JIM4HON (hopMBbI, cepBucC-
HBIE TIPOTPAMMBI U MHOTHE JIPYTHE.

Jns 3amycka Kakoi-nu0o MporpaMmbl HYXKHO Ha)KaTh JIEBOM KHOINKOM «MBIIINY Ha
Ha3BaHME COOTBETCTBYIOILIEIO pasjiela MEHIO (FpyHIbl MporpamMM), U3 pa3BepHYBIIETOCS
CHMCKa MpOrpaMM 3TOT0 pasjesia BbIOpaTh HY)KHYIO M HaXkaTb Ha Hee JIEBOM KHOIKOM
«MBIIIH.

Kaxioe MeHIo Tpynisl IporpaMM COJEpKHUT CIUCOK POrpamMM, 0ToOpakaeMblil pH
Ha)KaTHH JICBOW KJIABHINEH «MBIIIN» HA KHOIKY BBI30BAa MEHIO TPYIIIHI IPOrpaMM Ha Ta-
Heru ZETLab. B packpbiBaroiieMcst MEHIO TPYIIIBI IPOrPaMM PSJIOM C Ha3BaHHSMH TPO-
rpaMM HaXOISATCS MUKTOTPAaMMBI, MO3BOJISIIONIHE OBICTPO CBA3aTh KOMAHAY 3amycka
nporpaMMmsbl ¢ ee rpapuyeckum u3odpazkenneM. [Ipu aktuBHO# manenn ZETLab (ak-
TUBHOU TIaHENb CTAHOBUTCS TIOCIIE HAKATHS JICBOW KJIABUIIEH «MBIIIM» Ha CBOOOIHOM OT
KHOIOK MecTe manenu ZETLab), moaBoas Kypcop «MbIm» K KHOIKaM MEHIO TPYII Ipo-
TpaMM TIOSIBJISIETCS] BCIUTBIBAFOINAS TIOJICKa3Ka ¢ 0TOOpayKEHHBIM B HEW MOJIHBIM Ha3BaHUEM
IPYMIIBI ¥ CIIMCKOM PacMojararoIiuxcsi B TOH Ipyrie IporpaMM.

3.2  3anyck nmaneau ZETLab
[Tanens ZETLab 3anycxaeTc;1 JIBOMHBIM Ha)KaTUEM JICBOH KHOIKOM «MBIIIN» HA SIP-

JBIK 3aITyCKa MPOTPaMMBbI ‘fl , PacrioyioKeHHOro Ha pabo4yeM CToJjie ONEepalMOHHON CH-

crembl Microsoft Windows (naiee — OC Windows) niu u3 mento Ilyck nanenu 3amgau OC
Windows Beibopom komanabl IIporpammer = ZETLab - ZETPanel (pucynok 3.2).
Taxke mnanens ZETLab MoXHO 3amycTUTh TpU TOMOIIM HCIOJNHSAEMOro (aiina
ZETPanel.exe u3 aupexropun C:\ZETLab. IIpu 3anycke manean ZETLab ee 3nauok mo-
SIBUTCS B 00JacTH yBenomieHui manenu 3aaa4 Windows (pucyHok 3.3) U Ipou30iaeT aB-
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TOMAaTHYECKasi 3arpy3ka CHTHAJIIBHOTO TPOIeccopa MOJKIIOYEHHOIO BHEUIHETO MOMIYJIA,
npousBoAuMOro 3A0 "DNeKTpOHHBIE TEXHOJOTMH U MeTposiornueckue cuctemsl". [lpu
3TOM B HI)KHEM NIPaBOM YIJy SKpaHa IOSBISAETCS BCIUIBIBAIONIAS MOJCKAa3Ka (PUCYHOK
3.4), undopmupymoias 0 TOM, YTO CUTHAJIBHBIN Mpolieccop 3arpyxeH. [laHHas BCIUbIBa-
IOIIast OJICKa3Ka Oy/IeT MOSBIATHCS MPU YCTAaHOBKE NMPH3HAKA aBTOMATHYECKOH 3arpy3KH
CHTHAJILHOTO Tporieccopa B (aiiie kondurypauuu ZETPanel.cfg manenn ZETLab. daiin
xkoHpurypauuu ZETPanel.cfg nanenn ZETLab 6yxer onucan nuxe.

% ‘windows Update

@ BriGOp NPOrpati No YHONHaHHD

w KaTanor Windows

| T OTKRBITE AokyheHT OFfice
[E ]

E‘j 1 CO34aTh AOKyMEHT Office

@ 1065
5 Program Updates

rﬂ Mporpatite!

@ CTaHASPTHEIE 3
) Total Commander 4P

A OKYHEHTEI

% Adobe Phatoshop C52
I QP 2005

HacTpofikca

Ha#iTh

=T

ZETPanel

Cnpagka v NOAAEPHKS

BbiNOnHKTE...

Windows XP Professional

Pucynox 3.2

jr) MaHens ynpasnedwa 2ZETLab

CHrHAanNEHEIR NPOWECCOD 3EPYHEH,

n 7]’ aﬁ 46‘ " {r: .@-—Eﬁ g | HaumMTe NpaBOH KHOMKOH MWLM Ha HEOHKE MK Ha NaHEK

ANA EbIZ0Ea MEHHD,

Pucynok 3.3

Pucynox 3.4

3.3  VYmpasjenue nanejbio ZETLab

VYnpasienue nanensto ZETLab ocyiecTBiseTcst Ipy MOMOIIHA KOHTEKCTHOTO MEHIO
(pucyHok 3.5), BBI3BIBAEMOr0 Ha)KATHEM TIPABOW KJIABHINN «MBIIIN» Ha CBOOOJHOM OT
KHOTOK MecTe nanenn ZETLab unu Ha e€ 3Ha4ok B 00JIaCTH YBEJOMJICHUN MaHENN 3a/1a4
OC Windows.

JIist BEIMOTTHEHUS KaKOW-T100 KOMaHbI KOHTEKCTHOTO MEHIO HY)KHO Ha)KaTh JIEBOH
KHOITKOH «MBIIIN» Ha COOTBETCTBYIONIYIO KOMAHJy 3TOr0 MeHI0. Takke MOXKHO mepeme-
IaThCS 110 MEHIO C TMOMOIIBIO KIIABUII KJIABUATYPHI CO CTPEJIKAMH M BBIOMpATh HYXKHYIO
KOMaHJly Hakathem kiaBumu <Enter>. Hekotopsie M3 KOMaHJ MEHIO MMEIOT KJIaBHIIH
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OBICTpPOro 3amycka («ropsyre KJIAaBUIINY»). B 3TOM ciiydae HanmpoTWB Ha3BaHUS KOMAaH]IbI
OTpakaeTcs KOMOMHALMS KJIABUII KJIABUATYpPBI UIsl OBICTPOrO 3aIlyCKa COOTBETCTBYIOIIEH
KOMaHJbl MEHIO. 3HaK «t» B KOMOWHAIIMHM KJIABHUII O3HAYAET, YTO JUIS BBHITOJHEHHS KO-
MaH/1bl HEOOXOJMMO HaXkKaTh CHauasa 1-10 KJIaBUIY, a 3aTeM, yJepKHUBas €€, HaKaTh 2-10.
Hanpumep, s Beixoga u3 nanenn ZETLab neoOxomumo, ynepxubas kinaBumy <Ctrl>,
Ha)KaTh Ha KJIaBuIly <X> (B JATUHCKOH pacKaJKe KIaBUATYpbl).

OTKPEITO OKOH: 8 1-A 3kpan:
MHoroKaHaneHeIR ocuMnnorpac
HacToTomep - ChrHan3

v AETOMATHHECKOE PasMELEHHE OKoH  CErl+HA
v MHOMO3KPAHHEIA MHTEphEAC Chrl+M

3&KPEITE BCE OTKPBITHIE OKHE
CEEPHYTE BCE OTKPBITHIE OKHa
PasBEpHYTE BCE OTKPBITHIE OKHE

BoneTMETR NEpEMEHHOMD TOKS - CHrHaN3
BoneTmeTp NepemeHHora Toka - CrrHanl

CnpATaTe NaHen:
BoneTmeTp NepemeHHora Toka - CurHand

BoneTMETR NEpEMEHHOMD TOKS - CHIHaNZ
COXpaHHTE NpoEKT Chrl+5

WK ONONOCHEIA CHEKTP - CHrHanl
MoMow F1 WIKONONOCHRIA CREKTR - CHrHanl

O Nporparme. ..

Belxoa, Chrl+x

Pucynok 3.5

B packpsIBIIeMCsl KOHTEKCTHOM MEHIO B IIEPBOM CTPOKE MEHIO OTKPBITO OKOH: XX
oTtoOpakaeTcs o0I1ee KOJIMYEeCTBO OTKPHITBIX OKOH (3aIlylIeHHbIX nporpaMMm). IIpu Hase-
JIEHUU Kypcopa «MBIIIN» Ha 3Ty CTPOKY PACKpBIBAETCS MOJAMEHIO, B KOTOPOM Iepeducie-
Hbl Ha3BaHUs OTKPHITHIX OKOH MpOrpaMM (3amylieHHbIX nporpamM). Ecinm HeoOxomumo
BBIBECTH Ha MEpPEAHHI IJIaH OKHO KaKOH-JIMOO OTKPHITOW MPOrpaMMbl, HaJ0 MEpedTH B
NOJIMEHIO U B CIIUCKE BBIOpaTh Hy)XHOE HazBaHHe. OKHO BBIOPaHHOM MporpaMMmbl CTaHO-
BUTCSl aKTUBHBIM M IOMEIAETCs Ha MepeAHui IuiaH. OTa QyHKUHUS MOJe3HA MPU BKIIO-
YeHHOM pexxuMe MHOrodKkpaHHbiid HHTEpdecC.

331 @yukuyus «Aemomamuueckoe pameuienue OKOH»

OyHKIMS ABTOMATHYECKOE pa3MellleHHe OKOH MpeIHa3HauYeHa JUisl aBTOMaTuye-
CKOT'0 pa3MellleHHUs] OKOH 3aIlyCKaeMbIX MOJIb30BaTEIEM IIPOTrPaMM Ha SKpaHe MOHUTOPA.

B 3aBHcHMOCTH OT KOJIMYECTBA M THUIA 3aITyCKA€MbIX MPOTPaMM HUX OKHA pa3Melia-
FOTCS 110 BCEW MOJIE3HOM IIJIONIAAN SKpaHa MOHHUTOPA.

IIpnmeyanus.

[Ton mosie3HOM MIIOIIAIBI0 OIpa3yMeBaeTCs MPSIMOYTOJIbHAS 00J1aCTh, B Ipeeiax
KOOPJMHAT KOTOPOU pa3MeIlatoTCsi OKHA IPOrpaMM.
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CymiecTBYIOT 2 THIIa OKOH IPOTPaMM:

1. aBromarnyecku mMacuTabUpyeMble IO BCel MOJIe3HOM miiomanu (Hanpumep, npo-
rpaMmbl TAIIA MHOIOKaHAJAbBHBIA OCHUIIOrPad, Y3KOMOJ0CHBINA CHEKTPAlb-
HbIil aHAJIH3);

2. UMEIOIIME TPUBSA3KY K JICBOMY BEPXHEMY Kpar SKpaHa MOHHTOpa (Hampumep,
nporpaMmbl Tura BoabTMeTp nepeMenHoro Toka, 'eHepaTop CHrHAJIOB)

Jis BkmoueHUs: PyHKIMA ABTOMATHYECKOEe pa3MellleHHe OKOH HEoO0XOIMMO B
KOHTEKCTHOM MeHIo manenu ZETLab (pucynok 3.6) BbIOpaTh KOMaHIy ABTOMATHYECKOE
pa3MeleHune okoH. [Tocie 3Toro MeHro UCUYE3HET U BKIFOUUTCS JTaHHAs ()YHKIIUS.

[Tpu MOBTOPHOM OTOOPaKEHHHM KOHTEKCTHOTO MEHIO HAIPOTHUB KOMaH/bl ABTOMA-
THYeCKOe pa3MellleHHe OKOH OyIeT ycTaHOBIIEH (JIaKOK, O3HAYAIOIIUH, YTO JaHHAs
(GYHKIIMS BKITIOYCHA.

Jlnst oTkimroueHUs (YHKIIUU HEOOXOIUMO TIOBTOPHO BEIOpaTh KOMaHIy ABTOMATH-
YyecKoe pa3Melenne OKOH.

OTKpEITO OKOH: 1 3

ASMELLEHHE OKOH  ChrlH-A
MHOrO3KpaHHEIR HHTEphEAC Chrl+M

3&KPEITE BCE OTKPBITHIE OKHE
CEEPHYTE BCE OTKPBITHIE OKHa
PasBepHYTE BCE OTKOBITHIE OKHa

CNpATaTE NaHeENs

CO¥PaHHTE NPOEKT hrl+5

MaMow s Fi
O NparpamMe, ..

Brlxog Chrl+,

Pucynox 3.6

[Tpu BbIKIIOYEHHOHN (PyHKIIMH ABTOMAaTHYecKOe pa3MellleHHe OKOH OKHa 3aIlycKa-
€MBIX ITPOrpaMM paclioyiaraloTcs B IIeHTpe dkpaHa. [loap3oBaresb o cBOEMY YCMOTPEHHIO
MOYKET 3aJ1aBaTh pa3Mepsl U MOJI0KEHHE OKOH IporpamMm Ha padodem crosre OC Windows.

BxroueHne unu BBIKITIOYEHHE (PYHKIIMH ABTOMAaTH4YeCKOe pa3MelleHne OKOH Tpu
aktuBHOM maHenu ZETLab takke Bo3MOKHO HakaTHeM KOMOHMHAIIUH «TOPSYUX KIaBHIID)
<Ctrl> + <A>,

IIpumeyaHue: eciu NpU BKIIOYEHHON (YHKIUN «ABTOMATHYecKOe pa3MellleHue
OKOH HE IIPOMCXOAMT JOJDKHOTO pa3MELIEHHMS OKOH 3allyCKaeMbIX IIPOrpaMM Ha JKpaHe
MOHMTOPA, HEOOXOJUMO YBETUUYHUTh 3HAYEHHE OTBEUAIOIIETO 3a 3TO MapaMmeTpa B TPeThel
crpoke (¢aitna konpurypanuu nasenu ZETLab (moxpobuee cum. n. Daiia koHpUTypanuu
naneau ZETLab).

3-4



ZETLab [Manens ynpasnenus nporpammamu ZETLab

3.3.2  @yukyua «MnozoIKpanHnulii unmepgheiic

Oyaknus MHOrodkpanHbiii mHTepdeiic npeaHazHaueHa i co3fgaHus dddexra
MCIIOJIB30BaHUS J10 4-X pabOuuX SKPAHOB.

Hns Bxirodenuss GyHKuuE MHOToIKpaHHbIE HHTep(eiic HEOOXOTUMO B KOH-
TeKcTHOM MeHro naHenn ZETLab (pucynok 3.6) BeiOpate komanay MHOro3KpaHHbI
uHTepdeiic. [locne 3Toro MeHr0 MCUE3HET U BKIIIOYUTCS JaHHas (QYHKIUS.

ITpu moBTOpHOM OTOOpa)KEHUHM KOHTEKCTHOTO MEHIO HAalpOTHB KoMaHabl MHoro-
IKPaHHBI HHTep(eiic OyneT yCcTaHOBJICH (JIaXKOK, O3HAYAOIINMA, YTO JaHHAs (PYHKIUS
BKJIIOUECHA.

Jns otkmroueHuss GyHKIMM HEOOXOAMMO MOBTOPHO HaXKaTh Ha KomaHay MHoro-
JKPaHHBIA HHTEpeiic.

[Tpu BrIroueHHON QyHKIMH MHOro3KpaHHblii HHTep(eiic cieBa oT KHONKU BbI-
xon Ha maHenun ZETLab otoOpakarorcss 4 KHONKM C HUGPOBBIMH MUKTOrPaMMaMu
«1»...«4», 0003HaUAIONIMMU HOMEpa 3KpaHOB (pucyHOk 3.7). IIpu mepBoM BKIIIOUEHUU
(GYHKIMM LBET TMKTOrpaMM KpacHBIN, KHOIKA IEPBOro 3KpaHa HaxaTa. Haxaras kHomnka
03HAYaeT, YTO OJIHOMMEHHBIN SKpaH aKTUBHBIN U BCE 3allyCKAaeMBbI€ MPOTrpaMMbl OyIyT €ro
IIPUHAJJIEKHOCTHIO.

OTKPbITO OKOH: 1 1" | & 88| @ Bewon |

v ABTOMaTHYECKOE pasMelleHne okoH Chrl+a
v MHOrO3KPaHHEIM MHTepdEerc Ctrl+M

38KpbITE BCE OTKPBITHIE OKHa
CBEpHYTb BCE OTKPLITHIE OKHa
PasBepHyTb BCE OTKPEITHIE OKHa

CnpATaTe NaHens

COXpPaH1TE NPOEKT Ctrl+S

MoMowe F1

O nporpamme. ..

Bbixoa Chrl+¥
Pucynox 3.7

Br160p apyrux sKpaHOB OCYLIECTBISETCS HA)KaTHEM HA KHOMKY C COOTBETCTBYIOIIEH
nupoi, mMpu 3TOM BbIOpaHHBIA 3KpaH CTAaHOBUTCS AaKTUBHBIM, a 3alylIEHHbIE B 3TOM
DKpaHe OKHa IPOrpaMM BBIBOAATCS Ha MEPEIHUN IUIAH ITOBEPX IIPOrPaMM, 3aIyIEHHbBIX B
JIPYTuX 3KpaHax.

KHomnka BbIOOpa 3KpaHa KpacHOTO I[BETa 03HAYAET, YTO B OJHOMMEHHOM JKpaHEe He
3allyllleHa HU OJHAa nporpaMMa. KHOIKa 3€IeHOro nBera 03Ha4aeT, YTO B OJHOMMEHHOM
9KpaHe 3amylleHa XoTs Obl 0JJHa TpOrpamMmma.

[Tpu BeIKIIOYeHNH QYHKIMH MHOro3KpaHHbIH HHTepdeiic Bce OKHA 3alMyLIICHHBIX
IIPOrpaMM BCEX IKPAaHOB CTAHOBSITCS IIPUHAIJIEKHOCTHIO OJHOIO DKPaHa.
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Brutouenne unm BeikitodeHne GyHkinu MHOro3KpaHHbIi HHTepdeiic mpyu akTHB-
Hoii manemn ZETLab takke BO3MOKHO Ha)kaTHEM KOMOWHAIMHM «TOPSYUX KJIABHIID)
<Ctrl> + <M>.

3.3.3  ¥Ynpasnenue oxknamu 3anyuwiennvix npozpamm

Jlnis ynpaBieHHs: OKHaMH 3aIlyIEHHBIX POTrPaMM MPETyCMOTPEHBI CIETYIONINE KO-
MAaHJbl KOHTEKCTHOTO MeHI0 nanenu ZETLab:

3aKkpbITh BCe OTKPBIThIE OKHA — TIpeIHA3HAYCHA JJIs 3aKPBITHUS OKOH BCEX IMPO-
rpamm, 3anyiieHHbIx yepe3 manens ZETLab. Komanga 3akpbITh Bce OTKPBIThIE OKHA
Oynet HeocTyIHa, eciii yepe3 nanenb ZETLab He 3amymiena xots Obl 0j1Ha Iporpamma.

CBepHYTh Bce OTKPbITbIe OKHA — IpeJIHa3HaueHa JAJsl CBEPThIBAaHUS (MUHUMM3A-
IIMM) BCEX MpOrpamM, 3amylieHHbIX Yepe3 nanenb ZETLab. Komanga CepHyTh Bee OT-
KPbIThI€ OKHA OyJIeT HeIOCTyITHA, ecii yepe3 manens ZETLab e 3amymiena xoTst Ob1 011-
Ha Iporpamma.

Pa3BepHyTh Bce OTKPBITbIE OKHA — TpeJAHAa3HaueHa JIJIs pa3BepThIBAHUS BCEX pa-
HEe CBEPHYTHIX (MUHUMH3MPOBAHHBIX) MPOrpaMM, 3alylICHHBIX Yepe3 maHens ZETLab.
[Tpu pa3BepThIBaHUM OKHA BBIBOJSTCS HA MEPEAHUI IJIaH B MOPSIKE UX 3aMycKa U B IO-
psiiKe TPUHAMIISKHOCTH K HOMEPY KpaHa (Tpu BKIIOUEHHOM pesknMe MHOTr03KpaHHbIi
uHTepdeiic). Takke BOCCTaHABIMBAETCS MOJOXKEHHE U pa3Mep okoH. Komanna Pa3Bep-
HYTh BCe OTKPBITble OKHA OyJeT HEJOCTYIHA, €CJIM HE 3amylleHa XOoTs Obl OJHa Hpo-
rpamma yepes naneiar ZETLab.

3.34  Onepauuu c nanenvro ZETLab

Jlnst ynpaBiieHus: paboToil U mosokeHneM camoit nanenu ZETLab npenycmorpens
CJIEAYIONINE KOMaH bl KOHTEKCTHOTO MEHIO:

CrpsiTaTh MaHeJb — NpeIHA3HAUCHA [Tl CKPBITHS OKHA maHean ZETLab ¢ skpana
MonuTtopa. [Ipu ckpeIToil manenu e€ 3Ha4OK B 00JacTH yBenomiieHUi naHenu 3agad OC
Windows nmeert BuI Kak mokaszaHo Ha pucyske 3.9.

IIpumeyanus:

1. Komanna meHio CnpsAiTaTh naHedb HEJAOCTYIHA, €CIIM MaHENb YXe CIpsATaHa
9KpaHa MOHUTOPA;

2. Ilpu CKpBITHUM TIaHENW C SKpaHa MOHUTOpa 00JAaCTh DKpaHa, 3aHMMaeMas MaHe-
JIbIO, CTAHOBHUTCS JJOCTYITHOM JIUIsl pa3MEICHUsI B HEW OKOH 3amyIlIeHHBIX TporpamMmm (Ipo-
UCXOJHT TIepepa3MelleHue OKOH MPH BKIIOUYEHHOW (YHKIMH ABTOMAaTHYeCKOe pa3me-
HIEHHE OKOH).

Taxxke MoxHO copsitathk (yOpaTh ¢ pabGoyero crona) manens ZETLab nBoitHbM
Ha)KaTHEM JICBOW KIIABHIICH «MBIIIN» M0 ¢€ 3HauKy (pucyHOK 3.8) B 00JlacTH yBegoMmIIe-
Huil ma"enu 3agad OC Windows.

BN (3 s R0 e o B R el
Pucynoxk 3.8 Pucynox 3.9
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OTto0pa3nTh NaHeJb — [IpeHa3HAuYEHa AJIs1 BOCCTAHOBJICHUS (OTOOpaXKEHUs) CKPBI-
Toli panee manenu ZETLab na skpane monuropa. [Ipu otobpakennoii nanenu ZETLab na
MOHHTOpE €€ 3HauOK B obnactu yBenomiieHuil manenu 3agad OC Windows umeer Buj Kak
MOKa3aHo Ha pucyHke 3.9.

Ilpumeyanus:

1. Komanna merro OTo0pa3uTh naHesib HEJAOCTYITHA, €CIIHU MaHEeb YKe 0ToOpaxke-
Ha Ha 9KpaHe MOHUTOPA;

2. Tlpu oToOpaXkeHUH MaHEeU ¢ SKpaHa MOHUTOpA 00JIaCTh SKpaHa, 3aHMMaeMasi a-
HEJIbIO, CTAHOBHUTCS HEIOCTYITHOM JUIS Pa3sMEIICHUSI B HEM OKOH 3allyIIEHHBIX MMPOTPaMM
(MTPOMCXOMT MEepepa3MeIleHre OKOH TPH BKIIOYEHHON (QYHKIIMH ABTOMATHYECKOE pa3-
MellleHHe OKOH).

Takke MOKHO 0TOOpa3uTh nanenb ZETLab Ha paboyem cTosie MBOWHBIM HaKaTHEM
JIEBOM KJIABUIIEH «MBIIIN» MO €€ 3HauKy (pUCYHOK 3.9) B 001acTu yBeIOMIJICHUN MaHENIU
3agag OC Windows.

3.3.5  IHonyuenue cnpasounoui ungpopmayuu o naneau ZETLab

B nr000ii MoMeHT paboThl ¢ maHensio ZETLab mMoxxHO Bocmosb30BaThesi CripaBoy-
HOHM mH(popManueil o nanenu. s 3Toro He0OXOIUMO B KOHTEKCTHOM MEHIO BHIOpaTh KO-
manay IMomomb. [Ipu 3TOM Ha 3KpaHe MOHHTOpA MOSIBUTCSI HOBOE OKHO (pucyHok 3.10),
coJiepKalliee CpaBoOvYHYI0 MH(OPMAIMIO O MOJIb30BATEILCKOM HHTEpdeiice, yIpaBIeHUIO
U HacTpoiikax nmanenu ZETLab.

E? lNanens ynpaenenua ZETLab - Cnpaexa @@@

® = eiig

Ckpbrme Hasan Meyate. MapameTpbl

ConepxaHue ] Movck |

O nporpamme

npompanme
BINYCK W BLIXOR U3 NPOTRaniME] YNpaeneHMe W 3anyck nporpamm
ZETLab ocywecTeBnAeTCA Npi  MOMOLLK
naHenn yNpaenexua nporpammani
ZETLab.

=] DyHKUMA "ABTOMATHHECKOE pac
YHKLA "MHOMOSKPEHHBIA MHTE:

s Vs T e e

PucyHok 1
[E] Crpaska W TexHMYECKaA NOAASRHKKE MaHens yYNpaBneHnA nNporpammani
ZETLab (panee — naHent ZETLab)
npefctaenaeT  coboi  rOpU3OHTANEHYID
naHens (pucyHok 1), pacnonaratolyoca
nocne 3anycka B BepxHel YacTu skpaHa. B
neeoi vactu naHenu ZETLab Haxopatca
KHOMKW MEHIO rPYNN NPorpamm u cnysrebHele
nMKTOrpamMmel. B Npaeoi YacT HaxoaATca
KHOMKa BbiIxoA, W, NpW  BKIOYEHHOM

pexume MHOroakpaHHbI UHTepdelic, — v
| >

|~
v

<

Pucynok 3.10

IIpumeyaHue: IS MOJy4YEHUS! CIIPABOYHOM MH(OPMALMU MOXHO TAaK)XE BOCIIOJb-
30BaThcs HKaTHeM KiaBuiy F1 knaBuaTypsl pu akTuBHOM nanenu ZETLab.
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Jnis monyueHust ”HPOPMALMU O MPOU3BOJUTENE, BEPCUH M JaTe CO3/1aHUs MaHEIn
ZETLab, HeoOX0auMMO B KOHTEKCTHOM MEHIO BbIOpaTh KomaHay O mporpamme.... Ilpu
ITOM MOSIBUTCS COOTBETCTBYIOIIEE OKHO (pucyHok 3.11).

ZETLAB Version 4

y ) Windows Vista compatible
S=4  plild date: 10-6-2008
Copyright [c] 2008
340 "3 nexTpoHHBIE TEXHOAOMMK U METPONOrMYECKUE CUcTeMbl - 3T

Ten.: [495) 744-81-60, 922-03-56, (439) 130-94-23  Pakc: (495)
Wi, zetms. i info@zetms.ru

Pucynok 3.11

3.3.6  Coxpanenue u 3azpy3xa npoexkmos

Coxpanenue npoektoB ZETLab u mocienyromyto uX 3arpy3ky yaoOHO HCIIOJIB30-
BaTh IpU OOJILIIOM KOJHMYECTBE 3aIlyIIEHHBIX MPOrpaMM M HACTPOMKE 3THX IpPOrpamm, a
TaKXKe MPU KaXIOJHEBHBIX OJHOTHITHBIX M3MepeHusx. OQuH pa3, 3allyCTUB BCE HEOOXO-
JMMBIC IIPOrpaMMbI M HACTPOUB MX JOJKHBIM 00pa3oM, coxpansercs npoexkt ZETLab. B
JaTbHEHIIEM TTPOCTO TOCTATOYHO 3arpy3uTh COXpaHEHHBIN paHee MPOEKT M BCE MpOorpam-
MbI, KOTOpbIe OBUTH 3alylICHbl U HACTPOCHBI Mepe coxpaHenuem npoekra ZETLab, Oy-
IyT 3aITyIIeHHBl ¢ TAKIMH K€ HACTPOMKAMH M PACIIONIOKEHHEM Ha dKpaHe (dKpaHax), Kak
U B MOMEHT COXPaHEHHs 3TOT0 MPOEKTA.

[Ipu coxpaHeHnH MpoeKTa BCe 3aIyIIEHHBIE TPOTPaMMBbI, X HACTPOWKH H TTapameT-
pBI coxpaHsATcs B (ails ¢ pacmuperueM *.zpr. MoXHO 3amucaTbh HECKOJIBKO Pa3IHMYHBIX
npoekroB ZETLab B pasnuunsie daiinbl. [Ipoektst ZETLab coxpaHstoTcs Kak B OIHO-
9KpAaHHOM, TaK U B MHOTOIKPAaHHOM PEKHUMAaX.

s coxpaHeHUs! MPOeKTa HEOOXOIUMO B KOHTEKCTHOM MEHIO (pHCYHOK 3.12) BbI-
OpaTtb komaH/a COXPaHUTB NMPOEKT, MOCIIe Yero OTKpoercss OkHO COXpaHMTh NMPOEKT...
(pucynok 3.13).

OTEREITO OKOH! 1 4

v AETOMATHYECKOS PaMELLEHME OKOH  Chl+A
v MHOro3KpaHHEIR MHTEphERC Chrl+M

3EKPEITE BOE OTHPEITEIE OKHE
CBEPHYTE BCE OTKPLITHIE OKHE
PasEEPHYTE BCE OTKPLITEIE OKHA

CI'IDﬂTaTb NaHENk

COXpaHnTE NpoeKT

Marowes F1
O NporpammMe, ..

Berxog Chrl+i

Pucynok 3.12
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BeBare muanoroBoe okHo COXpaHUTDh MPOEKT..., IpHu akTuBHOW naHenn ZETLab
TaK»e BO3MOKHO 110 codeTanuio KinaBuml — <Ctrl> + <S>, B okne CoOXpaHUTb MPOEKT...»
HE00X0/IMMO BBECTH MMs MpoekTa (MM ¢aiina) 1 HaxkaTh KHONKY COXpaHMTh, TIOCIE Ye-
ro IpoeKT OyJeT COXpaHEH B yKa3aHHYIO aupekroputo. Ilo ymonuanuto nums ¢aiina npoek-
ta Project 01.zpr. [lupexkropus no ymomdanuto — C:\ZETLab\config\.

ITosp30BaTens MOXKET caM Ha3HA4aThb JUPEKTOPHUIO JJI COXPAHEHUS IPOECKTOB, HO
IpU KaXJIO0M HOBOM coxpaHeHuM mpoekta ZETLab Oyxer npemnoxkena mist coxpaneHus
JUPEKTOPHS 110 YMOJIYaHUIO.

CoxpaHuTh NPOEKT. .. @
Manka: |._) config j = &k B~

74 zETProject_01.zpr
b P4 zETProject_02.2pr
Heaasrue
A0KYMEHTBI

"

=

Patouuii cron

&

Mou gokymeHTe!

&

Mol komneloTep
.
Ceresoe Uma dpaiina: ETPro'eck I} j CoxparuTe I
OKPYKEHWE
Tun paiina: I Mpoext ZETLab (*.2pr) ;] Otmena

Pucynok 3.13

[Ipu BBIOOpE B KOHTEKCTHOM MEHIO (pUCYHOK 3.14) xoMaHabl 3arpy3uTh MPOEKT
OTKPBIBAETCS THAIOTOBOE OKHO 3arpy3uTh MPOEKT... (pucyHok 3.15).

OTEpRITO OKoH: O

v ABTOMATHMUECKOE DAsMELLEHKE okoH  Chrl+A
v MHOMO3KPaHHEI MHTepdEc Chrl4m

CNPATaTE NaHee

3arpysHTE NPOEKT

NoMoLLE F1
O NpOrpaMme. .,

Brixog, Chrl4x

Pucynok 3.14
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Be3Barhk uanoroBoe okHO 3arpy3uTh MPOEKT..., IpU akTUBHOM maHenn ZETLab,
TaK)Ke BO3MOXKHO 110 COYETAHHIO ropssuux kiaBuin — <Ctrl> + <O>. B sToM okHe HE00XO-
JMMO BBIOpaTh uMs (aiina coxpaHeHHoro paHee npoekt ZETLab u naxare kHonky OT-
KpbITh. [lociie HaxkaTust Ha KHONKY OTKPBITh OyeT 3arpykeH IPOEeKT U BCe IPOrPAMMBI,
KOTOpbIe OBUIM 3alyIICHbl U HACTPOEHBI TEpe]l COXPAaHEHUEM MPOEKTa, OyAyT 3amyIIeHBbI,
pa3sMeleHbl U HACTPOEHBI, TaK KaK 3TO ObUIO CAETaHO MPHU COXpaHEHUU npoekTa. Ecnu 1o
3arpy3ku npoekta ZETLab Obutn 3amyiieHsl Kakue-JIMO00 MporpamMMbl, TO OHU 3aBepIlaT
CBOIO paloTy U 3arpy3sTcs IPOrpaMMbl U3 IPOEKTA.

3arpy3uTh NPOEKT. .. @@
MNanka: I_; config j = EF &

A P4 zETProject_01.zpr

) P4 zETProject_02.2pr

HeaaeHue
AOKYMEHTB!

Patiounii cTon

Moun gokymeHTeI
-
E=
%9
Mol komnetoTep
e/ |
-
Ceresoe Wma daiina: || L] OTkpemrE I
OKpYKEHWE
Tun daiinos: I Mpoexr ZETLab (*.zpr) LJ Otmena

Pucynok 3.15

34 Boixon u3 manesu ZETLab

Beixon u3 manenu ZETLab ocymiectBiseTcss HakaTueM KHONKM BbIXon B mpaBoit
gyactu nanean ZETLab. [Ipu 3ToM mpoOMCXOAMT 3aKphITHE BCEX MPOTPaMM, 3aIlyIICHHBIX
uyepe3 nmanens ZETLab. Taxke moxHo BbiiiTH U3 manenu ZETLab u 3akpeiTh Bce 3amy-
HICHHBIC TIPOTPaMMBI, BBI3BaB KOHTEKCTHOE MEHIO Ha)KaTHEM TNPABOW KITABHUIICH «MBIIIIN
Ha cBOOOJHOE OT KHOMOK Mecto naHenu ZETLab nim HaxkaTtreM nmpaBoii KiaBHIIeH «MbI-
mm» Ha 3Havok maHenu ZETLab B obmactu yBegomenuit manenu 3agady OC Windows u
BbIOpaTh KOMaHay Bbixon.

3.5  ®aiin koupurypauuu nanesu ZETLab

®aiin konduryparmu ZETPanel.cfg nanenmn ZETLab cayxut s HacTpoiiky BHeII-
HEero BUJA CaMoil MaHelu, BPEMEHU OXKHUIAHHS 3aIlyCcKa MPOrpaMM M YCIOBUH 3arpy3ku
CHUTHAJIBHOTO ITpOIecCcopa YCTPOUCTB.

Jlns u3menenust kouuryparuu nanean ZETLab HeoOxoaumo B 11000M TEKCTOBOM
penakrope oTKpbITh ¢aitn ZETPanel.cfg usz nupexkropun C:\ZETLab\config. B tekctoBom
penakrope otobpasutcs coaepkanue daiima ZETPanel.cfg (pucyrok 3.16).
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[lepBas crpoka ¢aitna comepkuT oOmUil KOMMeHTapuil K (ainy KoHpuUrypauuu.
Bropas u nocnenyomue CTpoKH COAEP>KAT HEMOCPEICTBEHHO ITapaMeTp U — 4epe3 pasjie-
JUTENb — KOMMEHTapuil K napamerpy. Pasnenurenem mexny napaMmerpaMu U KOMMEHTa-
pUSIMHU SIBIISIETCS IIPOOE.

Bo BTOpoil cTpoke ycraHaBiaMBaeTcs mapamerp A QyHKUMH MHOro3KpaHHbIi
uHTepeiic. «0» — GyHKIMS BBIKIIOUCHA; «1» — BKIIFOYEHA; JTr00as apyras mudpa, OTInd-
Hast oT «0» u «1», ycranaBnuBaer QpyHKIMIO MHOro3KpaHHblii uHTepdeiic HEe TOCTYI-
Hoi. Ha pucynke 3.17 noka3aHO KOHTEKCTHOE MEHIO C OTCYTCTBYIOIIEH CTPOKOW KOMaH/IblI
BbI30Ba pe:kuMa MHOroIKpanusbiii mHTepdeiic, 3T0 03Haydaet, uto B ¢aitne ZETPanel.cfg
B CTPOKE YCTAaHOBOK MHOT'0O3KPaHHOI'O MHTep(eiica ycTaHOBIEHO YMCIOBOE 3HAYCHHE, OT-
au4Hoe OT «0» 1 «I».

“A'7ETPanelicts - AkelPad

®aiin Mpaeka Mowck Koawpoekk HacTpodikkn  Cnpaeka

©alN KOHPUMMYpaukK NaHenu ynpaensHma ZETLab. PazpenuTent napameTpa W KOMMEHTapua - npoben.
1 MHOMO3KPaHHBIA WHTepderc: O - BuKA., 1 - BKA., HE O M HE 1 - pexMM HeAOCTYNEeH.

0 MaeHTMPMKATOP A3bKa: < 500 - pycckui, >= 500 - aHrAWMACKKA.

2000 BpeMA OXMAAHWA Havyana Npouecca 3anycKaemon NporpamMel, MC. AomkHO GuTb He MeHee 1000.
1 3arpy®aTb WMAWM HEeT CMrHanbHBA NPOLECCOP NPK 2arpy3ke NaHenu.

1:1 Bcraexa ' Windows-1251 (ANST) 7

Pucynok 3.16

OTKPBITO OKOH: O

v ABTOMATHHYECKOE PasMELLEHHE OKOH  Chrl+A

CI'IDFlTaTb naHene

SarpysHTE NpoeKT Chrl+O

Mamole F1
0 Nporpamme. ..

Belxoa Chrl4+-3

Pucynox 3.17

B Tpetbeil cTpoke ycTaHaBIMBAETCS MapaMeTp: JII000e YUCIOBOE 3HAYCHUE MEHbIIIEe
500 — unrepdeiic manean ZETLab Oymer pycckosi3bIdHBIM; JTF000€ YUCITIOBOE 3HAYCHHE
paBHoe miu 6osbmee 500 — unTepdeiic nanenu ZETLab Oyner aHrmos3bI9HBIM.

B yerBepToOii CTpOKE yCTaHABIMBAETCS YMCIOBOM MapaMmeTp, KOTOPBIA OTBEYAeT 3a
BpeMs 3arpy3ku nporpamm u3 nanenu ZETLab. [lanHblii mapamerp ucnonb3yercs, B OC-
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HOBHOM, IpHU BKJIIOYEHHOM (PYHKIIMM ABTOMAaTHYeCKOe pa3MelieHHe okoH. [lapamerp
3a/1aeTcsd B MIJUIMCEKYH1ax (MC) M He J0JbKeH ObITh MeHbIne 1000 Mc. YBennuuBath 3Ha-
YeHHE JAHHOTO MapaMeTpa HEoOXOIUMO, €CIIU MPU BKIIOYCHHON QYHKIIMA ABTOMATHYe-
CKOe pa3MellleHHe OKOH HE IMPOUCXOJUT JOJDKHOTO aBTOMAaTHYECKOTO pa3MEeIeHUs MpH
3aIycKe IporpaMm

B nsiToii cTpoke ycTaHaBIMBaeTCs MapaMeTp, OTBEUAIOLIUH 3a 3arpy3Ky CUTHAJIbHO-
ro IpoIeccopa MOJKIIOYCHHBIX YCTPOMCTB mpu 3arpy3ke manenu ZETLab: «0» — He 3a-
rpyXaThb CUTHaJbHBIN IMpoleccop; «1» — 3arpyxarb curHaibHbIi mpoueccop. [Ipu ycra-
HOBJICHHOM mnapametpe «0» Bo Bpems 3amycka nanenn ZETLab Oyaer mosBisTbes BCILIbI-
Barolee coodIIeHne, mokasanHoe Ha pucynke 3.18, a mpu «1» — kak Ha pucynke 3.19.

jrj MaHens ynpaenenwa ZETLab

j.-" MNaHens ynpasneHwa ZETLab
ZMrHANEHEIF NPOULECCop SarpyseH,

HammiTe NPaBoi KHOMKOM MBILLK HA MKOHKE MM HE NaHEH
ANA BEIZ0ES MEHHD,

HammMHTE npasoﬁ KHOMKOA MEILLM Ha MKOHKE MIM Ha NaHenH
A0NA BbIZ0EJ MEHHD,

E AucneTye. .

Pucynok 3.18 Pucynoxk 3.19

[epen m3menenuem napamerpoB B daiine ZETPanel.cfg neoOxoaumo chavana 3a-
kpbiTh maHenb ZETLab, ecnu ona Obiia 3amymiena. Ilepen 3akpeituem (aiina ZET-
Panel.cfg, mocse BHeceHHs] MI3MEHEHU, HEOOXOAMMO COXPaHHUTH ATOT (aiia. Kak mpasuio,
BO BCEX TEKCTOBBIX PEIAaKTOpaxX COXpaHEHHE MPOU3BOAUTCS uepe3 MeHio Paiij KoMaH10it
CoxpaHUTh.
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ZETLab Hactpolika napaMeTpoB aHAJIOTOBBIX BXOAOB U BBIXOJIOB

4 HaCTpOﬁKa mapaMeTpoB aHAJIOIoBbIX BX0OA0B U BbIX0A0B

4.1  Ha3HayeHHe NPOrpamMMblI

[TporpamMma mpegHa3HA4YCHA 711 HACTPOWKH MTapaMeTPOB aHAJIOTOBBIX BXOJOB U BbI-
xomoB (ALl u IAIl) BHemnero Mmoxyns «ZET 2XX», NOAKIIOYEHHOTO K IITHMHE
HighSpeed USB 2.0 [T3BM ka6enem HighSpeed USB 2.0.

OcHoBHbIE (YHKITUH POTPAMMBI HACTPOUKHU:

v’ ycTaHoBKa 4acToThl auckperusanuu AL u ITAIT,

v’ BKJIIOYEHHE/BBIKIIIOYEHHE KAHAIOB aHAJIOTOBBIX BXOJIOB;

v’ ycTaHoBKa KO PUIIMEHTa YCHIIEHHS ISt KaKI0ro KaHajla aHaJIorOBOIO BXOJ1a;

v/ BKJIFOYEHHE/BBIKIIOUEHHE AHAIIOTOBBIX BXOJOB B CHH(a3HOM win auddepenim-
QIBHOM PEKUME;

4.2  OnucaHue MPOrpamMmbl

IIporpamma Hactpoiika napamerpoB ALIIl u INAII 3anyckaercs u3 meHwo Cep-
BucHble (pucyHok 4.1) mamenim ZETLab  Beibopom  komanasl  Hactpoii-
ka mapametpoB AIIII u IIAII. Ha skpane moHuTOpa O0TOOpasWtcs padboyee OKHO MpO-
rpammvbl Hactpoiika napamerpos AL u LLAII (pucyHok 4.2).

CepeucHbie

;:':« 3arpyaka CUrHaneHoro NpoLeccopa
@ Hactpoiika napamerpos ALM u LLAMN
m PeaakTypoBaHWe ¢aiinos NapamMeTpos
E HacTporika IP-aapecos ycTpoiicts

E_E-_ij MoaknoyeHue yerpolicte no Ethernet
u MoakntoyeHue yetporicts no BlueT ooth

= Uudposoii BBOA/EBIBOA

=] (RT=]

E i

HacrpoﬁKa BX04HOro AWanasoHa

«) BpemaZET-cepeepa
MpocaywHeaH1e KaHanos

ZE TMessenger

E| % &

L

P nar

Pucynox 4.1

Hns xaxxmnoro ycerpoiictBa ALII-IIAIT — cBost Bkitanka, B Ha3BaHUU KOTOPOH OyneT
0TOOpa’keHO Ha3BaHUE YCTPOMCTBA M €ro 3aBoJCKOi Homep. KomuuecTBo BKIIAZOK ompe-
JIESAETCS KOJMYECTBOM IOJKIIFOYEHHBIX YCTPOKCTB.

ITpu nonkmroueHHBIX HecKoJbKUX ycTpoicTB napamerpsl ALl m ITAII xaxnporo
YCTPOMCTBA HACTpauMBalOTCs B CBOEW BKIAnKe. [lepexon Mexay BKIagKaMu OCYIIECTBIIS-
€TCSl HaKaTUEM JICBOW KHOMKU «MBIIIM» Ha BKIAAKY, B KOTOPOH HEOOXOAMMO HACTPOUTH
napametpbl AT u [JAIT Toro unu nHOro ycTpoicraa.
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HacTtpoiika napamMeTpoB aHAIOTOBBIX BXOAOB U BBIXOJIOB ZETLab

Eciu moakiiroueHo0 HECKOIBKO YCTPOUCTB K OJJHOMY KOMIIBIOTEPY, TO HACTPOUKH OY-
YT COXPAHATHCS Ul KaXKIOro yCcTpolicTBa MHAMBHAYalbHO. [IporpaMmMHoe obecrieueHue
OyzeT CUMTHIBAaTh 3aBOJICKON HOMEp MOJKIIOUYEHHOT0 YCTPOICTBA, U, €CIIH 3TO YCTPOHCTBO
paHee yKe HacTpauBaJlOCh, Oy/IeT OTKPhIBAaTh HACTPOUKH ISl KOHKPETHOTO YCTPONCTBA.

%) Hactponka napametpoe ALIT wi LIATI

AUM-LUAM 16416 USB N422 |
~AUN yerporicTea 16416 USE -

Brixog

Yacrora
AUCKPETUSALMU

:g: 100000,00 v]

Homep kaHana Tun
KaHana

= Howe <
i~ KaHanei-

V1 V2 V3 4 |5 [ 6 [ 7 [ 8
S U EcE R I Eet (el s Il

[~ BrewHui zanuck AL
i~ AN yerporictea 16416 USE -

Yacrora
AUCKPETUSALMU

:ﬂ: 50000000 |
-

Peskum noruyeckoro
AHanNW3aTopa

Boaenute ycTpolicTeo

Pucynox 4.2

[Ipy MOAKIIOYEHHBIX HECKOJIBKHX YCTPOMCTBAaX K KOMIIBIOTEPY YIAOOHO BOCIIOJIB30-
BaTbCsl KHOMKOM Bblaeaurtsb ycrpoiicTBo. [IpeanonoxuM K KOMIBIOTEPY MOIKIFOYEHO
Heckosbko Moxynel «ZET 2XX». Moaynu ZET 210 u ZET 220 umeror 16 BXOIHBIX Ka-
HasoB, a Monyns ZET 230 — 4 BxoaHpIX KaHayma. Hampumep, BKITFOUEHHBIE TPU MOIYIIS
ZET 210 oOpasytor 48 kanaipHylo cuctemy. llocie HakaTusi Ha KHONKY BblaeauTthb
YCTPOICTBO WHIUKATOP BKIIOUEHHUS (CBETOAMOJ) YCTPOMCTBA, 3aBOJCKONH HOMEpP KOTOPO-
ro 0TOOpakeH Ha BKJIAJIKE B KOTOPO Oblla Ha)kaTa 3Ta KHOMKa, OyaeT yacTo Murare. Mu-
JIMKATOP BKJIFOUEHHSI PACIIONIOKEH psaoM ¢ pazbeMom USB 2.0. Takum oOpazom, MecTo-
MOJIOKEHHUE BBIACIICHHOTO YCTPOICTBA JIETKO ONPEAETUTh B M3MEPHUTENBHOM CHCTEME MO
MUTAIOLIEMY CBETOJIUOTY.
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ZETLab Hactpolika napaMeTpoB aHAJIOTOBBIX BXOAOB U BBIXOJIOB

Onaxok Pe:xxuM JIOrMYecKOro aHaJaM3aTopa, pacloJIOKEHHBIH CHH3Y paboyero
okHa nporpammbl Hactpoiika mapamerpo AL u LAIIL, cnyXuT st BKIIOYEHHUS MO-
nynst «ZET 2XX» B OTHOMMEHHBIN peXuM. Y CTaHOBICHHBIN (IaXOK — MOJYJIb TIepeBe-
JIEH B PEKUM JIOTHYECKOT'0 aHAJIM3aTOPa, CHATBIN — MOJlyJIb pabOTaeT B OOBIYHOM PEKUME.
[Tpu ycraHoBneHHOM (uiaxkke Bce 3JeMeHThl HacTpoiiku mapamerpoB ALIIT u ITAIT kon-
KPETHOT0 MOJYJIsl KpOMe BbIOOpa 4acTOThl JUCKPETU3aLUK Oy1yT HE JOCTYIHBI JUIs U3Me-
HeHus. B nannom ciyuae moayns «ZET 2XX» Oyzaer pabotars ¢ iupoBBIM OPTOM.

4.2.1  Hacmpoiika napamempos ananozoevix 6xo006 (ALII)

B pamke ALII ycrpoiicrBa 16/16 USB pacnonararorcsi u3MeHsieMbIe TapaMeTphl
aHajoroBbix BxoaoB (ALIIT).

YacroTra IMCKpeTH3alMu — BbIOOP YaCTOThI JUCKpeTH3auuu B repuax. OObIYHO
AHAJIOTOBBIM CUT'HAJI HETIPEPHIBEH BO BPEMEHH U €ro HEOOXOIUMO OIM(pOBATH, T.C. Tpe-
00pa30BaTh B MOTOK YMCIICHHBIX BeNWYMH. HeoOXoauMo 3a1aTh 4acToTy, ¢ KOTOPOU BBI-
Oupaercsi 3HAUCHHE aHAJIOTOBOTO CUTHAJa M IpeodOpasyercs B mudpoBoii. Yacrora nuc-
KpETU3aIliu BEIOMPACTCS IS BCEX KaHAIOB OJTHOTO yCTPOWCTBA oHOBpeMeHHO. Cymmap-
Has 4acTOTa JMCKPETU3AIMU 10 BCEM BKIIIOYCHHBIM KaHalaM OIpeelseTcs o popmysie:
fg = freqmax k[ y/N, rme N — o0Iee KOJIMYECTBO BKIIOYCHHBIX KaHAJIOB, fre(max - MaKkcH-
MaJibHasi 4acToTa JucKperusauuu, kotopas paBHa 500 k['n ans momyns ZET 210, 8 kI
st moxynst ZET 220 m 100 k[ mst moxynst ZET 230. 3HaueHue 4acTOTHI JIUCKPETH3a-
IIUM MOXXHO M3MEHSTh HECKOJIBKMMH CIIOCOOaMU: BHIOpATh U3 PACKPBIBAIOIIETIOCS CIIHCKA
HY)KHYIO YaCTOTY JUCKPETU3AllNU, HAKAB JICBOW KIIABUIICH «MBIIIH» Ha KHOMKY PAaCKpPBI-

THs CIIUCKa _¥| ; HaXKaB JICBOW KJIABMILIEH «MBIIIM» HA IIOJIE CIIUCKA YMEHBIIATh WU
YBEJIMYMBATh 3HAYCHHUE IIPU MOMOLIM KHOIOK KJIaBUATyphl CO cTpenkamMu Beepx u BHus,

Ha)KaTHUEM JICBOU KJIaBUIIIEH «MBITITH» Ha KHOTIKK BHIOOpA U3 CIIHCKA Z"Em

Homep kanasia — BpIOOp HOMEpa KaHaia, 10 KOTOPOMY NPOU3BOJUTHCS HACTPOMKa.
Crosimumii cripaBa nmapamerp Tun kaHajia OTHOCUTCS K BbIOpaHHOMY KaHany. Homep ka-
Haja MOXHO BBIOMPATh HECKOJIBKUMH CITOCOOAMHU: BBHIOPATh U3 PACKPHIBAIOIIETOCS CITHCKA

HYXKHBIM KaHaJl, Ha)kKaB JIEBOW KJIABHILIEH «MBIIIM» HA KHONKY PAaCKpbITHS CIIUCKa _¥| ;

Ha)XKaB JICBOM KIIABHIICH «MBIIIHN Ha IMOJIE CITHCKa YMCHBIIATh WJIM YBCIIMYMBATb HOMEP
IIpUu MOMOIIU KHOIIOK KJIABHUATYPbI CO CTPCIKaAMU BBer u BHI/I3; Ha)kaTHEM JICBOM KJa-

BHUIIIEH «MBIIITHN» Ha KHOTIKK BLI60pa n3 CIIMCKa Elﬁ

Tun kanana — BeIOOp TuMa BKIHOYEHMS (cMH(a3HBIA U AU(QepeHnanbHbIi) BbI-
OpanHoro kanana. J[ns nuddepeHnanbHOro BKIOYEHNs KaHAJIOB HEOOXOAUMO BBIOpAThH
u3 criucka Homep kaHasa kaHasl, KOTOPBIM ¢ coceqHUM OyaeT 00pa3oBbiBaTh nuddepeH-
uagbHOe BKJIIOUeHHe, a B cnucke Tum kanana BeiOpats Audd. Auddepenunansubiii
kaHas B okHe nporpammbl HacTpoiika mapamerpos ALIII u IIAII Oyxer BeIrIsaeTh, Kak
noka3aHo Ha pucyHke 4.3. Ilpu cuH(}a3HOM BKIIOUEHMM KaHAJIOB Pa3HOCTh MOTEHIMAJIOB
OepeTcst MeXTy CUTHAJIOM U «3eMieiy. [ uckimodenns: cuHba3HONl MOMEXH MCTOJIb3Y-
erca auddepeHnranbHoe BKIIOYEHNE IBYX coceHuX KaHanoB. [Tpu auddepenuunansnom
BKJIIOYEHUHU PA3HOCTh MOTEHLUAIOB OEpeTCs MEXly IByMsI COCETHUMH KaHanaMu. CBSI3KH
kaHanoB, 1-2, 3-4, 5-6 u Tak nanee, o0pazyrot nuddepeHInanTpHbIe KaHaabl. THI KaHama
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HacTtpoiika napamMeTpoB aHAJIOTOBBIX BXOJOB U BEIXO0B ZETLab

MOYKHO BBIOMPATh HECKOJIBKUMH CIIOCOOaMM: BHIOpATh M3 PACKPBIBAIOIIETOCS CIUCKA HYXK-
HOE BKIIIOYEHHE KaHala, HaKaB JIEBOM KJIABUIIEH «MBIIIM» HAa KHOIKY PACKPBITUS CIHCKA

*| ; HaXaB JICBOM KJIABUIIECH «MBIIIN» HA IOJE CIIMCKAa CMEHATh THII KaHaJla IIPH I10-
MOIIM KHOIIOK KJIaBUATypbl CO cTpenkamMu BBepx u BHHU3; HakaTueM JIEBOW KJIABUILEH
«MBIILIN» Ha KHOIIKM BBIOOpA U3 CIMCKA ﬂrﬂ

Horiep kaHana Tun
KaHaNE

i = e S

K.aHanel

v 1 ™ v 3 v 4
v 39 1w 1 712
Pucynox 4.3

B pamke KanaJjibl oToOpaxaroTcsi HOMepa KaHaJIOB aHaJIOroBbIX BXoz0B. Hampumep,
KOJIMYECTBO BKIIFOUAEMBIX/BBIKIIOYaeMbIX (u3nueckux kanaaos moaynsa ZET 210 coctas-
JSeT MIeCTHAIIATh, U B paMke KaHaabl, COOTBETCTBEHHO, OyJIeT OTOOpaKEHO IIECTHA-
JIATh TOJIeH /I BKJIFOYCHHS/BBIKIIIOUCHHS KQaHAJIOB. Y CTaHABIMBAs WM CHUMAs (PIIayKKH
PSAIOM ¢ HOMEpaMHU KaHAJIOB MOYKHO BKJIFOYATh HJIM BHIKITFOYATh COOTBETCTBYIOIIMIA KaHAII.
YcTaHOBIIEHHBIN (h1a)KOK TOBOPHUT O BKIIFOYCHHOM KaHajie. DJIaKOK yCTaHABIUBACTCS HITH
CHMMAETCSl Ha)KaTHUEM JICBOW KJIABUIIIM «MBIIIH» HA TIoJie ¥ 1 | pacmonokeHHOe psIoM C
HOMEpOM KaHayla, KOTOPBIH HaJ0 BKIFOYHTH WU BEIKIIOYHTE. [loJe (hiaxkka ceporo msera
TOBOPHUT O TOM, YTO 3TOT KaHaI 00pasyeT ¢ MpeAbLAYIINM KaHaloM auddepeHnanbHbIi
kaHai. Ha pucynke 4.3 nmokazano nuddepeHnmaisHoe BKII0OUYEHHE TIEPBOTO U BTOPOTO Ka-
HAJIOB.

Buumanue! IIpu nepBoM BKJIIOUYEHUH (IEpBOHAYAILHOE HMCIIOJIB30BaHUE) MK 0Oe3
3arpy3Ku CUTHaJIbHOTO IIPOLeccopa BKIKOYEH Oy1eT TOIbKO MEPBbIM KaHal.

4.2.2  Hacmpoiika napamempos ananoz06020 ¢vixooa (L{AII)

B pamke HAII yerpoiicra 16/16 USB pacmnonararorcss M3MeHsiEeMbIE ITapameTphbl
aHajoroBoro Beixona (ITAIT).

Buumanue! Pamka HAII yerpoiicrBa XXX Oyzner oroOpa)keHa IpU yCIOBUU KOM-
wiektaun Moayist «ZET 2XX» uudpo-ananorossim mpeodpasosarenem (L[AIT). Ecau
npubop He ykomiuiektoBaH LAII, To mporpamma Hacrpoiika napamerpos ALIIT u IIAIL
OyZeT BBITTIAJETh, KaK IOKa3aHo Ha pUcyHKe 4.4.

YacToTa AMCKpeTU3alMud — BEIOOP YaCTOTHI IUCKpPETU3allMU B repiax. YeM BbIIe
yacroTta auckperusauuu [{AIl, Tem mupe 4acTOTHBIN IMana3oH U KAYECTBEHHEE aHAJIOr0-
BBIN CUTrHAJI HaA BBIXOZC. hdaKCHMaHBHaH qacTtora HHCerTH3aHHH YCTaHaBHHBaeTCH
500 xI't;, MuauManbHast yacrota — 1,6 k', 3HaueHue 4acTOTHI TUCKPETHU3AIIUU MOXKHO

4-4



ZETLab Hactpolika napaMeTpoB aHAJIOTOBBIX BXOAOB U BBIXOJIOB

U3MEHATh HECKOJIBKUMH CIIOCO0aMM: BBIOPATh U3 PACKPBIBAIOLIETOCS CIIMCKA HY)KHYIO Ya-
CTOTY AMCKPETHU3aLMM, HAXKAB JICBOM KIABUIIEH «MBIIIN» HA KHOIKY PaCKpBITHs CIMCKa

~| ; HaXXaB JICBOM KJIaBUIIEH «MBIIIN» HA I0JIE CIIMCKAa YMEHBINATh WJIN yBEIWYUBATh
3HauEHUE IIPU IIOMOIIY KHOIIOK KJIaBHATYphI cO cTpenkamu Beepx u BHmu3; HaxxaTtuewm Je-

BOI KJIaBUILEH «MBIIIN» Ha KHOIIKU BBIOOpA U3 CIMCKa Z‘@

ALIM 16/16 USB N=285 |
AUN ycrpovictea 16416 USE

Yacrora
AUCKPETUZAUMU

=-125000,00 Lj CoxpaHuTh

Homep kaHana Tun
KaHana

H = Howe <
KaHanel

V1 V2 v3 V4 |75 [ IEBE] 167 8
[ 189 [ty it NS RI2ae] B3] AN |EIER i#16

Peskum noruyeckoro

Braenute ycTpoicTeo . ShanieaTopa

Pucynox 4.4

4.2.3  Buewmnuii 3anyck AL[II u IJAIT

Hns momyneit ZET 220 u ZET 230 npemaycMoTpeHa BO3MOXKHOCTh BHEIITHETO 3aITyc-
Ka ycrpoiictBa, 1 nporpaMMa Hacrpoiika mapamerpos AIIIl n IHAII nonosHuTeNnsHO
COJICP)KUT COOTBETCTBYIOIIUE IIEMEHTHI YIpaBiieHus (PUCYHOK 4.5).

Jns ynpasnenust BHemHUM 3anmyckom ALIT u ITAIT Heo6xonumo ycTaHOBUTH (iia-
ok BHemnmii 3anyck AL (Buemnumii 3anyck I[AIT) (pucynok 4.5). Ilpu mogaue Ha 8
BBIBOJ II(poBoro nopra joruyeckoro «0» (0 B) Ha BXOJHBIX KaHalaxX ycTpoicTBa Oyaer
MIPOM3BOJIUTHCS 3aXBaT MOCTYMAIONIMX HA HUX JTAHHBIX (CUTHAJIOB), @ Ha BBIXOJIHOM KaHal
OyzeT 1mojaBaThCsl CUTHAI, 33/IaHHBI B IPOrpaMMe reHepupoBaHus curraios. [Ipu mona-
4ye Ha § BIBOJ ITU(ppOBOro mopta jorudeckoir «1» (3,3 B) BXOgHBIE U BBIXOJHBIC KaHAIIBI
OyAyT OCTaHOBJICHBI, U MOCTYMAIONIME HAa HUX JAHHbIE IPUHUMAThCsI/IepeiaBaTbes He Oy-
AYT.

[Tpu ycranonennom ¢uaxke Buemnmii 3amyck AL (Buemnuii 3amyck LIAII) 8
BBIBOJ] IU(POBOTO TTOpTa OYJET paboTaTh TOJIHKO HA PEKUM BHEITHETO 3aIlyCcKa, a B Mpo-
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HacTtpoiika napamMeTpoB aHAIOTOBBIX BXOAOB U BBIXOJIOB ZETLab

rpamme LlugpoBoii BBoA/BbIBO OyneT 3a0J0KHPOBaH 8 OUT ISl CIIOIB30BAaHMS €TO B
OOBIYHOM pEXKHUME.

Ecnu B mporpamme Hactpoiika mapamerpo ALIl u LAII ycranoBneH ¢iaxok
3agaTyuK CHHXPOHM3AalUHU, TO 8 BBIBOJ LIM(poBOro nopra Oyaer paboTaTh Ha BBIXOA, U
OyZeT SBIATHCS UICTOUHUKOM YIIPABJICHUSI.

%) Hactpohka napameTtpor ALTT v LLATI

AUMN-LUAN ZET210 He455  ALM-LAMZETZ20 N133 ]

AUM yerpoiicTea ZET220 Bemoa
Yacrora BHewHAA yacToTa
AMCKDETHIAUMH, Ty CHHAPOHMZAUMH, T
il 200000 14880000,00 Coupanvri
Hormep kanana Tun

KaHana
s Howe
KaHane

W 1 W 2 v 3 v 4 [ 5 [ B [ 7 [ 8
13 1 [ n 12 [13 [ 14 [ 15 [ 16

[v BHewHui zanyck. ALLT

UAM yorpoiicTea ZET220

YacTora v BHewHAA yacToTa
AMCKDETHIAUMH, Ty CHHAPOHMZAUMH, T
o T 200000.00
[v BHewHwWiA sanuck. LLAMN
; Sanarime,
B bigenTs YCTpOiACTED NS,
Pucynox 4.5
4.2.3.1 Buewnaa vacmoma cunxponuzauyuu AL

Jns 3amanus BHemIHeW yacToThl cuHXpoHuzauuu ALl Heo6XoauMo ycTaHOBUTH
¢naxxox BHemHsisi yactora cuHXxpoHuzauuu, I'n B pamke Hactpoek ALl B mporpamme
Hactpoiika napamerpos ALl u LAII. Ilpu ycranoBieHHOM Quiaxkke Mo HapacTarole-
My (DpOHTY curHaia, moJlaBaeMoro Ha 7 BbIBOJ LU(poBOro mnopra, Oyner mpou3BOIUTHCS
BHIOOpKA CHUTHAJIOB IOCTYMAIOIIMX C aHAJOTOBBIX BXOOB. Jlis1 KOpPpeKTHOW paboOThI
BHEIIHSAS YaCTOTAa CUHXPOHU3AIMK HE JIOJKHA IPEBBIIIATh BHYTPEHHIOK OMOPHYIO 4acTo-
Ty, COOTBETCTBYIOLIYI0 MaKCUMaJIbHOM "acToTe auckpernzaunn ALl u3 cnmcka 3anaBae-
MBIX 4YaCTOT JHCKpeTu3aluuu. B mosie BBOJA BHEIIHEH YacTOTHI, PACIOJIIOKEHHOIO IO
¢axkxkoM BHemHsAsA yacToTa CMHXpOHM3auuu, ', BBOIUTCS TOUHOE 3HAUEHUE BHELTHEH
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ZETLab Hactpolika napaMeTpoB aHAJIOTOBBIX BXOAOB U BBIXOJIOB

qyacToThl. OT TOYHOCTH yKa3aHHs 3TOH 4acTOThI 3aBUCHT TOYHOCTb O0OpabOTKH BXOIHBIX
AQHAJIOTOBBIX JaHHbIX.

[Tpu ycranoBneHHOM (pnaskke BHemHsisi yacToTa cCHHXpOHU3auuM, I'u B mporpam-
Me Hacrpoiika mapamerpos ALl u IIAII 7 BeiBoa mudpoBoro nopra Oyner padorarhb
TOJIbKO Ha PEKUM BHEUIHEW CHHXpOHM3aluu, a B nporpamme Iln¢pposoii BBoa/BBIBOI
Oynet 3a0J0KupoBaH 7 OUT AJIS UCTIOIB30BAHMS €T0 B OOBIYHOM PEKHUME.

Ecnu B mporpamve Hacrtpoiika mapamerpoB ALIl u IIAII Oyner ycraHoBieH
baaxok 3agaTyMK CMHXPOHM3AaNMH, TO 7 BBIBOJ HHUdpoBoro mopra Oyme padorarth Ha
BBIXO/I, U OY/IET SIBJIATHCSA UCTOYHUKOM 3aJIaHHsI YACTOTHI CHHXPOHHU3AIUH.

4.2.3.2 Buewnaa vacmoma cunxponuzayuu IAIT

Jns 3amanus BHeHIHEHW 4acToThl cuHXpoHuzaiuu LIAIl Heo6XoauMo ycTaHOBUTH
¢dnaxxok BHemnsas yacrora cuaxponusanuu, I'n B pamke Hactpoek L[AIl B mporpamme
Hacrpoiika napamerpoB ALIIT u LIAIL. [Ipu ycranoBieHHOM (1akKe MO HapacTaroIe-
My (pOHTY CUTHAaa, [10J1aBaeMOro Ha 6 BbIBOJ LM(POBOro NOPTA, HA AHAIOTOBBIN BBIXOJ
IIOCTYIHUT CJICAYIOLIUN OTCYET CUT'HAJA, 3aJaHHOIO0 B MPOrpaMMe I'€HEpUPOBAHUS CUTHa-
70B. {151 KOppeKTHOM pabOThl BHELIHSSI YaCTOTa CUHXPOHU3ALMHU HE JI0JKHA IPEBbIIIATh
BHYTPEHHIOIO OIIOPHYIO 4aCTOTY, COOTBETCTBYIOLIYK0 MAaKCHMAJIBHOM 4acTOTE IUCKPETH-
3aumn LAII u3 cnmcka 3amaBaeMbIX 4acTOT AMCKpeTH3aluu. B nose BBOJa BHEIIHEH Ya-
CTOTBI, PACIOJIOKEHHOTO 1oAa (uiakkoM BHemHsiss yacrora cuuxponu3auuu, I'u, BBO-
JUTCS] TOYHOE 3HAYEHHUE BHEIIHEN 4acTOThl. OT TOYHOCTH YKa3aHMsI 3TOM 4aCTOTHI 3aBUCUT
TOYHOCTb YCTAHOBKH BBIXOJIHBIX aHAJIOTOBBIX JAHHBIX.

ITpu ycranoBneHHOM (praskke BHemHsisi yacToTa cHHXpOHU3auuM, I'n B mporpam-
me Hacrpoiika napamerpos ALIII u INAIT 6 BeiBox 1udpoBoro nopra Oyzaer paboTarhb
TOJIBKO Ha PEKUM BHEIIHEW CHHXpOHM3aluu, a B nporpamme Impposoii BBOA/BBIBOI
OyneT 3a0J0KupoBaH 6 OUT JJISI UCTIOIB30BAHUS €T0 B OOBIYHOM PEXKUME.

Ecnun B mporpamve Hacrtpoiika mapamerpos AIIl m IIAII Oyner ycraHoBieH
¢naxxok 3agaTUMK CMHXPOHU3aluu, To 6 BBIBOA LM(ppoBoro nopra Oyne paboraTe Ha
BBIXO/I, U OY/IET SIBJIATHCSA UCTOUHUKOM 33JJaHHsI YaCTOThI CHHXPOHHU3AIUH.

4.2.4  3anucv napamempos u 8vixo0 u3 nPoOZPAMMbl

[Tpu Haxatun Ha kHONKY CoXpaHMThb, pabodero okHa nporpammsl HacTpoiika na-
pametrpoB ALIII u INAII, npoucxonut coxpanenue Tekymux Hactpoek AL u LIATIL Tlpn
HOCJICAYIONIEM HMCIOJIb30BaHUM IMporpaMmHoro obecneuenuss ZETLab, nocne 3arpysku
CHUTHAJIBHOTO TIPOIeccopa, Bce TmapaMeTpsl OyAyT YCTaHOBIIEHBI B COOTBETCTBHH C COXpa-
HEHHBIMHM HacTpoWKaMu, U He OynaeT HeoOXOJUMOCTH 3amyckath nporpammy Hacrpoiika
napamerpos AIIII u IAII cHoBa.

[Tpu Ha)XaTUM HAa KHONKY BBIXOA MPOMCXOAUT BBIXOJ U3 MPOrpaMMBbl. 3aKPBITh OKHO
NIPOTPAMMBI, TAK)Ke, MOKHO Ha)kaB JIEBOW KJIABHIIECH «MBIIIN HAa KHOIIKY 3aKPBITHS OKHA
[E], pactonoXeHHO! B IIPaBOM BEPXHEM YTy OKHA.
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ZETLab Hactpolika mapameTpoB U3MEpUTENbHBIX KaHAIOB

5 HaCTpOﬁKa nmapaMmeTpoB UIBMEPUTEJIbHBIX KaHAJI0B

5.1 Ha3nayeHue NporpamMmsblI

IIporpamma PenaktupoBanue (¢ailjioB mapaMeTpoB IIpeaHa3HaYeHa JUJI HACTPOM-
KU [apaMeTPOB M3MEPHUTEIbHBIX KaHAJIOB (YyBCTBUTEIHLHOCTU IMOAKIIOUEHHBIX AATUYUKOB,
K03 QHUIMEHTOB BHYTPEHHUX M BHEIIHUX YCHJIUTENEH M T.I.), CO3laHUs 0a3bl JAaHHBIX
JTaTYMKOB (TIpeoOpa3oBaTesicil) U yka3aHus MyTei i1 BBOJIa 1 00paOOTKHU JTaHHBIX.

Hactpoiika mapamMeTpoB M3MEpHUTEIbHBIX KAaHAJIOB HEOOXOIuMa JJs MPaBUIHHOTO
pacueTa pe3yibTaToB U3MEpPEHHs 1 00paOOTKU CUTHAJIOB.

[Tpu pa3nuuHBIX BUJAX U3MEPEHHUH C MPUMEHEHHEM Pa3IMYHBIX MIEPBHYHBIX IPE00-
pa3oBaTelnel, HanpuMep TaKuX, KaK JaTYUKU U30BITOYHOTO JIaBIEeHUS, JATYUKU 0OOPOTOB,
JATYUKHU TIOJIOKESHHUS, TEPMOIIApbl U MHOTHE JIpyTrHe, yI00HO co37aBaTh 0a3y JaHHBIX JaT-
YUKOB. XapaKTePUCTUKHU MEPBUYHOrO MpeoOpa3oBarems OJUH pa3 3aHOCATCS B 0a3y laH-
HBIX JIATYMKOB U B JJTBHEUIIIEM MPOCTO YKA3bIBAIOTCS IOJIH30BATEIIEM B HACTPOIKE U3Me-
PHUTENBHOTO KaHala, K KOTOpOMY IMOJAKIIIOUEH TOT WM WHOM aatyuk. Ha3Banue 3Toro mpe-
oOpa3oBartels, a TakXKe Bce HE0OX0IUMBIEC XapaKTEPUCTUKH BEIOPAHHOTO MTpeodpa3oBaTes
OyIyT yYTEHBI IPU U3MEPEHUSIX.

5.2  3amyck nporpamMmbl

[Iporpamma PenaxkTupoBanue (aiijioB mapamerpoB 3amyckaercs u3z menio Cep-
BucHble (pucynok 5.1) manenn ZETLab Beibopom komanasl PenakrupoBanue aiijion
napametrpoB. Ha skpane MoHuTOpa OTOOpa3uTcs paboyee OKHO MPOrpaMmbl (pHUCY-
HOK 5.2).

CepeucHele

@ 3arpyska curHanbHoro Npoueccopa
Fﬂ Hactpoiika napamerpos ALUM u LAN
@ PegakTupoBaHue $alinos NapaMeTpos
E Hacrpoiika |P-agpecos ycTpolicte

E,I:.] Mogknoyerue yerporicte no Ethernet
u MoaknyeHue yetpoiicte no BlueT ooth
= Uneposoi soa/eeiB0a

‘Jm HacTpolika BxoaHOro auanasoHa

E Bpema ZET-cepeepa

@ MpocnywHeaHWe KaHanos

@ ZE TMessenger

iE Pnar

Pucynok 5.1
IIpu 3amycke nporpammsl PerakrupoBanue (paijioB napaMeTpoB 10 YMOJIYaHHIO

Oyzer 3arpyXeH A pelakTUpoBaHUs (aill KOH(PUTypaluu U3MEPHUTEIbHBIX KaHAJIOB —
tabconfig.cfg. B 3aronoBke okHa mporpaMMmsl OyaeT Haanuch — PegrakTupoBanue (aiijia
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HacTtpoiika napamMeTpoB U3MEPUTENIEHBIX KaHATIOB ZETLab

KOHQUTIypanmuu W3MEpPUTEJbHbIX KaHaJoB - tabconfig.cfy, kak moka3aHo Ha
pUCYHKE 5.2.

™ PegakTHporaHHe chakina KOH(HIYPaLHH H3Me PHTE ThHBIX KaHanons - tabconfig.cfg

daiin - PeAakTHPOBaHME DaMnoE Crpaeka
M2 YygcTte. En uzr. KM EHewHsro  OnopHoe  Cwew. nocT. HazeaHue kaHana
npeotp., YCHAMTENR | SHaY. 4nA COCT.,
B/en. s, Bemmcn. of B, W3,

1] 0.001 C 1 0.001 =200 TepraoreTp B Touke 1
2 | 0.005 LIE 1 0.001 4 KPT e Touke 2
3 | 0.001 B 1 0.001 1] Curnan3
4 0.001 B 1 0.001 1] Curnand
5 0.001 B 1 0.001 1] Curaans
6 | 0.0m B 1 0.0 0 Curnank
7 0.0m B 1 0.0 0 Curnan?
- 0.00m B 1 0.0 0 Curnans
9 | 0.0m B 1 0.0m 0 Curnand
10 | 0.001 B 1 0.0m 0 Curnani
11 | 0.001 1B 1 0.00 0 Curnanil
12 | 0.001 1B 1 0.00 0 Curnanl2
13 | 000 1B 1 0.00 0 Curnani3
14 | 000 1B 1 0.00 0 Curnani4
15 | 000 1B 1 0.00 0 Curnanis
1E | 000 1B 1 0.00 0 Curnanlb
17 | 0.001 rafl 1 0000000 1 0 MeHepatop 1
18 | 0.001 T 1 0000000 1 0 F1 Tepraomerp B Touke 1
19 | 0.001 1B 1 0001000 | 0 Kanan 1
20 | 0.001 1B 1 0001000 o 0 Kanan 2

21 0,001 ] 1 0000 0 Kanan 3

Pucynok 5.2

52.1 Cmpyxkmypa mento

Crpoka MEHIO pacHojoXeHa B BEPXHEH 4acTH IJIaBHOTO OKHA IporpaMmsel. B Helt
0TOOpaKAIOTCS HA3BaHUS BCEX PA3/IEJIOB MEHIO KOMAH/I.

J1J1s1 BBITTOJIHEHUS KaKOW-TMO0 KOMaH 1bl HY’)KHO HaXaTh JIEBOM KHOIKON «MBILIN» Ha
Ha3BaHHE COOTBETCTBYIOUIETO pa3zeia MEHIO, U3 Pa3BepHYBIIErocs CIMCKAa KOMaH 3TOTO
paszena BbIOpaTh HYXHYIO KOMaHIy M Ha)kaThb Ha Hee JIEBOM KHOMKOM «MbIin». Taxke
MOYKHO TTepPEeMENIaThCs IO KOMaH aM MEHIO C TIOMOIIBIO KJIABUIII KJIABUATYPHI CO CTpeJIKa-
MH UM BBIOMpaTh HYXKHYIO KOMaHAy HaxkaTueMm KiaBuiu <Enter>. Hexkotopble U3 KoMaHz
MEHIO MOTYT MMETh KIJIaBUIIK OBICTPOTO 3aITycKa, B 3TOM Cy4ae HAlpOTHB HAa3BaHUS dTOU
KOMaH/Ibl Oy/ieT 0TOOpakeHO COYeTaHUe KIIABHUII KIaBHATYpPHI JUIsl OBICTPOrO 3aIycka Ko-
MaHJIbl. 3HAK «+» B KOMOMHAIIMY KJIABUII 03HAYAET, UTO ISl BHITIOJTHEHUST KOMaH bl HE00-
XOJJMMO Ha)kKaTh CHayaja 1-10 KJIaBHILY, a 3aTeM, yJep>KuBas ee, HaxaTh 2-10. Hanpumep,
JUISL BBIXOJAa M COXpaHEHMs TeKyllero ¢aina KoHGUrypauud HEoOXOAMMO, yAep KUBas
kiaBumry <Ctrl>, HaxxaTp Ha KIaBUITy <S> (B JIATHHCKOW PacKJIaKe KIaBHATYPHI).
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ZETLab Hactpolika mapameTpoB U3MEpUTENbHBIX KaHAIOB

52.1.1 Menro Daiin

Mento a1 COACPKUT CIICTYIOIINE KOMAHIbI:
- CoxpaHuTs;

- Ileuats aiina;

- Brxon.

52111 Komanoa CoxpaHutb

[To3BoNIIET COXpaHUTh BHECEHHBIC M3MEHEHUs B (aimax KoH(UTypaluu U3Mepu-
TEIbHBIX KAaHAJIOB WM 0a3bl JAHHBIX JATYMKOB (B 3aBUCUMOCTH OT BBIOPAHHOTO PEKMMA
penaktupoBanusi). CoOXpaHUTh HW3MEHEHHUS TaKX€ MOXKHO HaXaTMeM Ha KHOIKY
B Coxpawme |, PACIIOJIOKEHHYIO B IIPABOM BEPXHEW 4acTH paboYero OKHa IIPOrPaMMBl, JTHOO

Ha)KaTHEM Ha KJIaBHAType KOMOMHAIMH «Topsuux kiaBumn <Ctrl> + <S>,

IIpumeuyanue: [Ipu coxpaHeHMM BHECEHHBIX HM3MEHEHHMH B (ailn KoH(urypauuu
U3MEPUTEIIBHBIX KaHAIOB BCe 3amylleHHble mporpammbl ZETLab nepecrpauBarorcs Ha
paboTy ¢ BHECEHHBIMU U3MEHECHHSIMU.

52112 Komanoa Ileuats daiina

[To3BonsieT BeIBeCTU cofep:kuMoe (haiiioB KOH(UTypaIIU U3MEPUTEIbHBIX KaHAIOB
i 0a3bl JaHHBIX JATYUKOB (B 3aBUCHMOCTH OT BBIOPAHHOTO PEKHMMA PEAAKTUPOBAHUS)
Ha neyatb. [Ipu BeIOOpE MJaHHON KOMaH[bI OTKPHIBAETCS CTAaHAAPTHBINA JUAOT BBHIBOAA HA
nevyaTh. BrIBeCTH NMaHHBIC HA MEYaTh TaK)Ke MOXKHO Ha)kKaTHEM Ha KJIaBHaType KoMOWHa-
UK «TOpsIrx KiaBumn <Ctrl> + <pP>.

5.2.1.1.3 Komanoa Bpixon

ITo3BomsieT BbIMTH U3 nporpaMMbl Pegakruposanue ¢aiijioB napamerpos. Beiitu
M3 IPOrPaMMBbI TAK)KE MOKHO HaKaTWeM Ha KHOmky | ¥ Bexaa | pacnoniokeHHyIO B pa-
BOM BepXHel yacTh pabodero okHa MporpamMmsl, JIN0OO Ha)KaTUEM Ha KHOMKY 3aKpBITUS OK-
Ha [, pacroioKeHHy0 B IPaBOM BEPXHEM YIUIy OKHa, JIMOO HaXKaTHEM Ha KIIABHATYpPe
KOMOMHAIMH «ropstuux KinaBuim» <Ctrl> + <X>.

521.2 Mento Peoaxkmuposanue ¢haiinos

Menro PegakrupoBanue GailjioB COACPKUT CIEAYIOIKUE KOMAH/bI:
- Koudurypamus n3meputenbubix kananos (tabconfig.cfg)

- basa nannbix naruukos (datch.cfg)

- ®aiin-yka3zarenb KoHpuUrypammu cuctemsl (myconf*.mrs)

- Ilytu nys BBoa M 00pabOTKU CUTHAJIOB

52.1.2.1 Komanoa Koudurypauus usmepureibHbIX kanasos (tabconfig.cfg)

OTKpbIBaeT Al pelaKTHPOBaHUs (aill KOHPHUTYpaluud HU3MEPUTEIbHBIX KaHAIOB
tabconfig.cfg. B pexxume pemaktupoBanus (aitia KOHGUTYpAIlMK U3MEPUTEIBHBIX KaHa-
J0B oToOpakaercs TabiuIa, MOKa3aHHas Ha PUCYHKe 5.2.

5-3



HacTtpoiika napamMeTpoB U3MEPUTENILHBIX KaHATIOB ZETLab

Tabnuia uMeeT CIeayIIINUe CTOIOIIb:

Homep kanaja — ¢usndeckuii HOMEp KaHaja;

YyBCcTBUTEJIBLHOCTH Npeodpa3oBartesisi, B/en.u3m. — 4yBCTBUTEIBHOCTh IEPBUYHO-
ro npeodpaszoBaresisi, KOTOPbIi MOJKII0YEH K COOTBETCTBYIOIIEMY KaHamy.

Ex. u3m. — equHMIIA U3MEPEHHS TIEPBUYHOTO npeoOpa3oBarensi. OCHOBHBIC eAMHU-
[l U3MEPEHUsl BEIOUPAIOTCS U3 MOJMEHIO, MOSIBIAIOIIEMYCS MPU HAXKATUU MPABOW KHOTI-
KOH «MBIIIN» B JAaHHOM CTOJOIIE HEOOXOIUMOro KaHaja m3MepeHus. Taxxke HeoOXou-
MYI0 €IUHUILy M3MEPEeHHs MO HYKHOMY KaHally MOKHO BBECTH C KJIaBUaTyphl, Ha)KaB
MPEIBAPUTEILHO JICBOM KIIABUIIICH «MBIIIN» HA SUYEHKY BBOAA CIUHUIIA U3MEPEHHUSI 110 BBI-
OpaHHOMY KaHaly. BHemHuii BU HOAMEHIO MTOKa3aH Ha pUCyHKe 5.3.

Koy puumenT ycusieHusi BHEIIHEr0 YCUJIUTENs — IPU UCTIOJIb30BAHUH BHEIITHUX
yYCUJIUTENEH B JaHHBINA CTONOEN HEOOXOAMMO 3aHECTH MX KOI(DPUIMEHTHI YCUICHUS s
KQXKIOT0 U3MEPUTEIIBHOTO KaHaIa, TI0 KOTOPHIM OYTyT MPOW3BOAUTHCS U3MEPEHHUS.

OnopHoe 3HavyeHHe 1Jis1 BbluHcJIeHUusi Ab — omnopHoe 3HaueHue (HyJIEeBOH ypo-
BEHb) JUIsI BbAucicHus neruben. [Ipu Hakatnu mpaBoil KHOMKOW «MBIIIN» B JIAHHOM
CTOJN01Ie HEOOXOIMMOTO KaHalla U3MEPEHUS TOSBIISETCS TIOJIMEHIO CO CITIUCKOM JOCTYIHBIX
3HaueHHi (pUCYHOK 5.4). B 3aBHCHMMOCTH OT BBIOPAHHOH B COOTBETCTBYIOIIEM CTOJOIC
€MHUIIBI U3MEPEHUS 3HAYEHUS OTIOPHOTO YPOBHSI PA3JIUYHBI.

B
B
AT
Ma
kla

MMa
mic”2 0.007 kB
a 1000 B
T 6300 B
e Pucynok 5.4
[l
FAT
H
kH
Pucynok 5.3

CMmeleHue NMOCTOSIHHOM COCTABJISIIOIIEH — YKa3bIBaeTCSl CMEIIEHHE MOCTOSHHOM
COCTaBIISIONIEH 1O BEIOpAaHHOMY KaHaIy.

Ha3Banue kaHaja — penakTupoBaHus Ha3BaHUs KaHaja. [locie BeIOOpa Ha3BaHUS
KaHaja, BO BCEX MporpaMmax OyaeT 0ToOpaxkaThCsl BRBIOPAHHOE Ha3BaHUE KaHaa.

[TonpoGHoe omucaHue Mpoueaypbl peaakTUpoBaHus ¢aitna KoHGUTypauuu U3Mepu-
TETHHBIX KaHAJIOB OMKCAHO B II. 5.3.

52.1.2.2 Komanoa ba3a nannbix gatuukos (datch.cfg)

OTkpsIBaeT s penakTupoBanus ¢aitn 6a3el JaHHBIX gaTanko datch.cfg. B pexume
penaktupoBanus ¢aiina 6a3bl JaHHBIX JATYMKOB OTOOpa)kaeTcsl TaOnwila, MOKa3aHHAs Ha
pucyHke 5.5.
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[To ymomuanuto 6a3a 3amojHEHa HEKOTOPBIMU THUIIAMHU JAaTYMKOB, MOCTABISEMBIMU
3A0 «DneKTpOHHBIE TEXHOJOTMH U METPOJIOTHYECKUE CUCTEMbI». KOIMYECTBO CTPOK 1ist
BHECEHUS JAHHBIX HCIIOJIb3yEMbIX TAaTYUKOB B 0a3e MOXKET ObITh YBEITUYCHO WIH YMEHB-
IIEHO MPHU J00aBICHUN/ YAJICHUH 3TUX CTPOK IOJIb30BaTEIIEM.

i3 Pe naxTHpoBanMe paka Gaspl ganHbix aaTunkoe - datch.cfg

dafin  PepakTHpoBaHke haiinoe  CTpoka  Cnpaeka
—~+ Nofiaeums crpoky l [ — Ypanurs cTpoky
M2 YyecTe. Eq. wzm. KMH eHewnero  OnopHoe Ciew, noct. HassaHue gatudka
AETYMEA, YCHAMTENA | 3Had. 4nA COCT.,
B/eg.uzm. EbMuc. ob B, M3,

1] 0.001 B 1 0.0 1] CurHan
2 | 013 a 1 0.00003 i BC112
3 | 1 | 1 0.00003 i BC201
4 ] 05 q 1 0.00003 a BC202
5 | 01 a 1 0.00003 i APSE
B | 0.55 | 1 0.00003 i AP93
7] 0.0 q 1 0.00003 a AP2038
8 | 01 aq 1 0.00003 i Y, MonoTak,
9 | 5 | 1 0.00003 i BMNH1
10 | 40 q 1 0.00003 a BMH1-H
11 0.05 Na 1 0.00002 i Mk podoH
12 | 0.05 MNa 1 0.00002 i MPAZ0T
13 | 0.04 MNa 1 0.00a02 a MPAZT 5

14 0.032 Na 1 0.00002 a MPAZTE

Pucynok 5.5

Tabnuia umeeT cieayromume CToI0IbL:

Homep naTumka — nopsIkoBbIii HoMep naTunka B 6a3e. He usmensiemsiii mapamerp;

YyBCTBUTEJIBLHOCTh AaT4YHKa, B/eg.m3M. — 4yBCTBUTENIBHOCT NMEPBUYHOIO MPeod-
paszoBarens;

En. n3m. — equHMna u3MepeHus Aatyuka. EquHuia uaMepenus BbIOupaeTcst U3 moj-
MEHIO, MOSBJISIONIEMCS TIPYU Ha)KaTUU PABON KHOMKOW «MBIILIN» B JAHHOM CTOJIOLE HEOO-
XOJJMMOT0 KaHajla U3MepeHuid. BHelHmii BU/| MoAMEeHIo MOKa3aH Ha pUCYHKeE 5.3.

Ko duumeHT ycuineHusi BHEIIHEro YCHJIUTENS — IIPU HCIOIb30BAaHUM BHEIIHUX
yCUJIMTENeH B JaHHBINA CTONIOEI HEOOXOAMMO 3aHECTH MX KO (UIIMEHTHI YCUIICHHUS.

OmnopHoe 3HayeHue AJs BbIuucjaeHus Ab — onopHoe 3HaueHue (HyJIeBOH YpOBEHb)
JUIs BbIUMcieHus aeun6en. [lpu HakaTUM MpaBoi KHONKOW «MBILIM» B JAHHOM CTOJIOIE
HEO0OXOUMOro KaHalla U3MEPEHHUsI MOSBISAETCS TOJMEHIO CO CIIMCKOM JOCTYITHBIX 3Haye-
HUll (pucyHok 5.4). B 3aBUCMMOCTH OT BBIOpaHHON B COOTBETCTBYIOILEM CTOJIOIE €INHU-
1[bl U3MEPEHUS 3HAYEHUSI OTIOPHOTO YPOBHS Pa3INYHBbI.

CMmeleHne NMOCTOSIHHOM COCTABJISIIOINEH — YKa3bIBa€TCSl CMEIIEHHUE MOCTOSHHOM
COCTaBJISIOLIEH 110 BEIOpaHHOMY KaHally.

Ha3BaHue gaTyuka — pelakTUpOBaHMs Ha3BaHMs KaHana. [locie BriOOpa Ha3zBaHUS
KaHaJja, BO BCEX MporpaMmax OyaeT oToOpaxaThCsi BRBIOpAaHHOE Ha3BaHUE KaHaa.

Jns noGaneHuss B 0a3y HOBOrO JaT4MKa HEOOXOJMMO HaXaTb Ha KHOIKY
+ J1o00aBUTH CTPOKY B BEPXHEH YacTH OKHA ITPOrpaMmbl. J[00aBUTh TaTYMK MOXKHO TaKKe
Ha)KaTHEM OJIHOMMEHHOI0 TyHKTa MeHI0 CTpoKa.
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Jlnst ynaneHusi CyIIEeCTBYIOIIETO JaTyrKa U3 0a3pl HE0OXOIUMO HaXKaTh HA KHOMKY
- YaaauTh CTPOKY B BEPXHEH 4acTH OKHA MPOTPaMMbl. Y IaJWTh JAaTYAK MOXKHO TaKKe
Ha)KaTHeM OJHOMMEHHOro myHKTa MeHI0 CTpoka. [lpu ymaneHuu CTpOKH ynaiseTcs ak-
TUBHAs CTPOKA.

[ToxppoOHOe omucaHue Mpoleayphl pelakTHPOBaHUS (aiiia 6a3bl JAHHBIX JATYUKOB
OTMCaHO B 1. 5.4,

52.1.2.3 Komanoa ®aiin-ykazareib KoHGuUrypamuu cucremsl (myconf*.mrs)

[To3BossieT MOIB30BATENIO yKa3aTh MyTh K (haiiny-yKka3zaTento KOH(Urypamuu cucre-
mMbl myconf*.mrs. Tlpu BbIOOpe NaHHOW KOMaHIbl OTKPBIBACTCS TUAJIOTOBOE OKHO, MOKa-
3aHHOE Ha PUCYHKE 5.6, B KOTOPOM YKa3bIBaeTCs MyTh K (ailiry-yka3aTento KOHPUrypauuu
cucteMsl myconf*.mrs. B qanHom daiisne comepKuTcs ciykeOHas U HacTpoeuHast HHOp-
Marus I IpaBUiIbHOM paboThl mporpaMmHoro odecreuyenus ZETLab.

= mycont®.mrs - rann-yiazate b KOHPHIYPALHH CHCTEMbI §|

P EHN-YKAZATENE KOHPUIYDEUMM CUCTERE] (N0 YrondaHu myconf nrs]

' FRRT

Pucynox 5.6

5.2.1.24 Komanoa IlyTtu nis BBoAa U 00padOTKH CUTHAJIOB

[To3Bonsier monp30BaTENIO yKa3aTh MyTH JJIS 3alMCH U 00paboTku (hailjioB CUrHa-
7108, (¢aiinos Tabnur Excel, paiinos kondurypamnuu, §aitioB moib30BaTENbCKUX MOMPABOK
u (aiinos cupasku. [Ipu BeIOOpe JaHHONW KOMaH]Ibl OTKPBIBAETCS AMATIOTOBOE OKHO, MTOKa-
3aHHOE Ha PUCYHKE 5.7, B KOTOPOM YKa3bIBalOTCS HEOOXOAUMBIE IMYTH.

[TonpoOHoe onucanne Ha3HauUEHUs yTel AJ BBOJa U 00pabOTKH OMHUCAHO B ITYHKTE
5.6. Hacrosmero PykoBoacTBa oneparopa

) [lyTH onA BROAA M 06paBGoTHH CHIHA/I0RE @

CurHane!

PesyneTatel ofpatoTki

Tatnmue Excel

Elxlele

MonbsoBaTesokmHe NonpaskM

P afinel cpaskH

|
|
|
P &FNbI KOHPHIYPauMA |
|
|
CucTena SCADA |

Pucynok 5.7
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5213 Mento Cmpoka

Menro CTpoka OyneT IOCTYIHBIM TOJIBKO B PEXKHME PEAaKTHPOBaHUs (aiiyia 0a3bl
naHHbIxX gaturkoB datch.cfg. JlaHHOE MEHIO COEPIKUT CIICIYIONME KOMaH IbI:
- J106aBUTH CTPOKY
- VY 1anuTe CTpOKy

5.2.1.3.1 Komanoa Jl06aBUTH CTPOKY

Br16op KomaHIpI TO3BOJISET JOOABIATH HOBYIO CTPOKY B TaOJIMIE PEIaKTHPOBAHUS
daiina 6a3sl gaHHBIX qaTyrkoB datch.cfg msist BHeCeHMs XapaKTEpPUCTHK BHOCHMOTO B 0a3y
JTAHHBIX J1aTYMKA.

5.2.1.3.2 Komanoa Ypaauthb CTPOKY

Br160p KoMaHIBI TO3BOJISIET YAAIUTE CTPOKY B TaOIHUIE pelakTUupoBanus Qaiiia 0a-
3bl JaHHBIX aaTdukoB datch.cfg Hemcmonb3yeMoro narymka ¢ MOCIEAYIOMUM yAATCHUCM
9TOI'0 JaT4ynKa u3 0a3el JaHHBIX TAaTYUKOB.

H[gnMeanne: HpI/I YAQJICHUU CTPOKU YAAIACTCA aKTUBHAA CTPOKA.

5214 Mento Cnpaska

Menio CripaBka COIEPKUT CIIETYIOLINE KOMaH/Ibl:
- BbI30B cripaBku
- O nporpamme ...

52141 Komanoa BbI30B cipaBKH

Bb100op koMaH bl TO3BOJISIET BBI3BAaTh OKHO cripaBku PenakTupoBanue gaiiiios ma-
pamerpoB — CnpaBka nporpammel PepakrTupoBanue ¢aiijioB nmapamerpoB (PUCYHOK
5.2). CripaBOYHOE OKHO TaK)Xe BBI3bIBA€TCS MO (PYHKIMOHANbHOHM knaBume — <F1>. B
CIIPAaBOYHOM OKHE MOKHO HalTH CIIPaBOYHYIO MH(OPMALIHIO O MOJIB30BAaTEIbCKOM UHTEP-
¢eiice u Ha3HAYEHUN TPOTPAMMBI.

52142 Komanoa O nporpamme ...

Bri6op komaHzbl OTKpbIBaeT HH(popMaTHBHOE OKHO O mporpamme..., B KOTOPOM
oTtoOpakaeTcd MH(GOpPMaLUs O MPOrpaMMHOM IPOJYKTE, HOMEpPE €ro Bepcuu, o0 aBTOp-
CKHUX IMIPaBax M KOHTAKTHOM nH(popManuu pa3paboTyuka.

5.3 Kondurypauus usmepurejbHbIX KaHaa0B (tabconfig.cfg)

Jns pepaktupoBanus ¢aiia KoHQUTypauuu U3MepHUTeNnbHbIX KanatoB tabconfig.cfg
HeoOxoauMo B nporpamMMe PerakrupoBanue aiinioB napamerpos B MeHI0 PerakTupo-
BaHue (aiinoB BrIOpaTh koMaHay Konpurypaunusi n3mepureasHbIX KaHasios (tabcon-

fig.cfg) (pucynok 5.8).
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HacTtpoiika napamMeTpoB U3MEPUTENIEHBIX KaHATIOB ZETLab

= PeAakTHPOBaHHE (Pakila KOHPHIYPaliHH HEME PHTE AbHbIX KAHA/DE - tab

KA Nk
Basa AaHHe aaT4mkoe (dakch.cfg)

S DaAAN-yK a3 TENE KOHEMMYPaLKK CHCTemE (ryconf*.mes) W, MoCT.
MyTH ANA BE0AS W 06pABOTEH CHPHANOE COCT..
0. W5,
1] oo B 1 0.001 AT
Pucynoxk 5.8

B nenrpe nporpammMel PenaktupoBanue ¢aiiyioB mapamerpoB oTo0pa3zutcsi Tabd-
Jauna Juis pelakTHUpPOBaHMs [apaMEeTPOB HM3MEPUTENbHBIX KAaHAJIOB, B 3arojOBKE CaMoOi
nporpaMMbl Oynet Haanuch - PepaktupoBanue aiiyia KOHPUIypauuu M3MepHUTe/b-
HbIX KaHayoB - tabconfig.cfg (pucynok 5.9).

IIpumeyanue: [Ipu 3amycke nporpamMMel PenaktupoBanue ¢aiijioB mapameTrpoB
BCETJa M0 YMOJIYAHHIO JUIS PEIAKTUPOBAHHUS OTKpBIBaeTCs (paiii KoH(UTYypaluy U3Mepu-
TenbHBIX KaHasoB tabconfig.cfg.

- Pe naxtHpoBanme chakna KOHPHIYPaLUKK HaMe pHTe IbHBIX KaHanor - tabconfig.cfg

Dafin  PeaakTvpoBanue dafinoe  CTpora  Cnpaeka

| ., CoRpaHKTE | [ 5 Brixoa l
M2 YyecTe. Ea. wst.  KYeHewHero OnopHoe  Creew, mocT. HassaHue kaHana
npeodp.. YCHAMTENA  3HAY. 4R COCT.,
B /ea 1sm. BbMUEN. aF B U3k,
1 0.001 °C 1 0.00 -200 TeprdoreTp & Touke 1
2 | 0.005 MMa 1 0.0m 4 KPT B Touke 2
3| 0.001 +B 1 0.001 1} Curnan3
4| 0.001 B 1 0.001 1} Curnand
5 | 0.001 rB 1 0.001 0 CurHand
6 | 0.001 +B 1 0.001 1} Curtant
7 0.001 rB 1 0.001 1} Curan?
8 0.001 +B 1 0.001 1} Curnang
0
o
| 0

17 0.001 B 1 0.001000 1 i} leHeparop 1

18 0.001 B 1 0001000 1 i} leHepaTop 2

19 0.001 °C 1 0.0071 000 1} P1 Tepmomerp B Touke 1
20 0.001 rB 1 0,007 000 a F.aHan 1

1 n.ao rB 1 0,007 200 a KaHan 2

22 n.ao rB 1 0,007 000 a F.aHan 3

23 0.001 B 1 0,001 000 a P2 f.aban 1

Pucynox 5.9
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ZETLab Hactpolika mapameTpoB U3MEpUTENbHBIX KaHAIOB

Jns ynoOHOro penakTHpOBaHHUs IOJIb30BaTeneM (aiiia KOH(QUTypaluud H3MEepH-
TeNbHBIX KaHasoB tabconfig.cfg Bce naHHBIC 110 U3MEPUTEIBHBIM KaHAJIAM MPEICTABIISIOT-
csl B TAOJIMYHOM BUJIC.

B GonbmmHcTBE sueek TabaMIbl peAaKTUPOBAHUE JAaHHBIX OCYILECTBISAETCS OAMHA-
KoBO. /lyis BBOJA JaHHBIX B SAYCHKY HEOOXOIMMO IICTKHYTh IO HEH JIEBOW KIIaBUIIEH
«MBIILINY, C/eNIaB BHIOPAHHYIO AYCHKY aKTMBHON U C KJIABUATypbl BBECTH HEOOXOAUMBIE
JaHHblEe. AKTUBHAs S4YeiiKa OJCBEUYNBAETCS XKEJITHIM LIBETOM.

B kaxnoll crpoke TabiuIbl ONUCAHbI apaMeTpsl ofHOoro kaHana. Kaxknas crpoka
uMeeT ornpeaencHHbld 1BeT. CTpoka 3€J€HOro LBETa 03HayaeT, YTO COOTBETCTBYIOLIUI
¢Gu3nyecknil KaHaJl BKIKOYEH U JOCTYNEH K PEelaKTUPOBAHMIO MapaMeTpOB, PO30BOTO —
¢u3nveckuii KaHaa BBIKJIIOYEH, TOJy0Oro — KaHajl BUPTyalbHBIA. BUpTyaibHble KaHAJbI
HOPOXK/IAIOTCS COOTBETCTBYIOIMMH IIpOrpaMMaMu (MporpamMmsl (pUIbTpaIK, TeHepupo-
BaHMsI CUTHAJIOB, TEH30METPUHU U TEPMOMETPUH, U JIp.). OOI1Iee KOJIUYECTBO CTPOK 3€JIE€HO-
I'0 U PO30BOTO IIBETA OMPEAEISIOT 00I1ee KOJINYECTBO BKIFOUEHHBIX/BBIKIOUEHHBIX (GU3U-
YECKUX KaHAJIOB. fluelika JKeIToro 1BeTa B 3€JICHOM CTPOKE 03HAYAET, YTO OHA AKTUBHAs U
B HEH MOXKHO BBOJMTH COOTBETCTBYIOIIMI NapameTp. BkitoueHue/BoikitoueHue Gusmnye-
CKMX KaHaloB ocyuiecTtisercs B nporpamMme Hacrpoiika mapamerpos AIIIL u ITAIT
(onmucanue nporpammsl Hactpoiika napamerpos ALl u LAII cMoTpu B COOTBETCTBY-
IOIIEeM paszernie HacTosmero PykoBojactsa oneparopa). O01iee KOIM4ecTBO CTPOK TOIy00-
r'o LBETa ONPEAEIIAETCS 3allyIlEHHBIMUA TPOrPAMMAaMHU, KOTOPBIE TOPOKIAI0T BUPTYyaJIbHbIE
kaHaibl. Hampumep, oaHa 3amyuieHHas nporpaMMa OUiIbTpauMs CUTHAJOB MOXET I10-
POIMTH J10 AECATH BUPTYaJIbHBIX KAHAJIOB, TAHHBIMH KOTOPBIX OyIyT OT(QHUIBTPOBAHHBIE C
Pa3IUYHBIMU YCIOBUSIMH CUTHANIBI PU3NYECKUX KAHAJIOB.

ITpu HaxaTuu J1€BOI KHOMKON «MBILIN» Ha JTI00YI0 U3 A4yeek J1I000H CTPOKU 3eJIeHO-
ro I[BeTa B JIEBOM BEPXHEM YTy MPOTrpamMMbl OTOOPA3UTHCS 3aBOJICKONM HOMEpP MOJKIIIO-
YEHHOI'0 YCTPOMCTBA, KOTOPOMY IPHUHAJUIEKUT BXOJAHON KaHall, IapaMeTPbl KOTOPOTO pe-
JAKTUPYIOTCS B 3TON CTPOKE.

Hymeparus ctpok ((puzndeckux KaHajloB) B TabiuIle uAeT cBepXy BHU3. CHavana no
NOpsAIKY (CBEpXy BHHU3) MJYT CTPOKU C HACTPOWKAMH MapaMeTpoB (U3MYECKUX KAHAJIOB
(cTpOKH 3€eHOr0 M pO30BOr0 I[BETA), @ MOTOM PACHOJararoTcsi CTPOKH, NMPH YCIOBUHU
BKJIIOUEHUSI, BUPTYAJIbHBIX KaHAJIOB (CTPOKHU roixyboro 1seta). Hymepanus ctpok ¢pusnuue-
CKHX KaHaJIOB COOTBETCTBYET HyMEpallMM KaHAJIOB MOAYJIEH aHanorosoro seoja. Hymepa-
I[USl CTPOK BUPTYaJIbHBIX KAHAJIOB COOTBETCTBYET OUEPEAHOCTH BKIIIOUEHUS ITUX KaHAJIOB,
HauuHas CO CJEIYIOLIEr0 HOMepa Ioclie CTPOKH TMOCIeTHEero (U3UUECKOro KaHaja.
Hanpumep, B 1ByXKkaHaJIbHOM CUCTEME UMEETCS JBa KaHajla aHAJIOrOBOTO BBOJIA, COOTBET-
CTBEHHO NEepBOMY (hu3ndeckoMy KaHaiy OyJeT MpHUHAIIEKaTh CTPOKa HOMEpP OAMH Tald-
JUIBI, BTOPOMY (U3MUECKOMY KaHAJly — CTpOKa HOMEp [J1Ba, MOCJIEAYIOIINE CTPOKH, HAuU-
Hasl ¢ TpeThel, OyAyT OTBOJUTHCSA BUPTYaJIbHBIM KaHaJaM.

B cron6ne tabnmuusl Homep kaHana oToOpa)katoTcsi MOPSAIKOBbIE HOMEpPa U3MEPH-
TEJbHBIX U MOJKIIIOUAEMBIX BUPTYaJIbHBIX KAHAJIOB.
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HacTtpoiika napamMeTpoB U3MEPUTENIEHBIX KaHATIOB ZETLab

Buumanue! Brox u penaktupoBaHHWe JaHHBIX B TAOJHIE OCYIIECTBISETCS TOJBKO
JUISL CTPOK BKJIFOUEHHBIX (PU3NUYECKUX KaHAIOB (CTPOKH 3e1eHO0ro 1BeTa). CTPOKU BBIKIIO-
YEHHBIX (PU3NYECKUX KaHAJIOB (CTPOKU PO30OBOTO IIBETA) U CTPOKH BUPTYAJIbHBIX KaHAJIOB
(cTpoku rosrydboro npeta) /I BBOJA JAaHHBIX U PEIAKTHPOBAHMS HE IOCTYITHBI.

B cronbue Tabmuier UyBCTBHUTEIBHOCTH Mpeodpa3oBaresisi B/ex.m3m. 3amaercs
YYBCTBUTEIHHOCTh MEPBUYHOTO IPeoOpazoBaTess sl KaXI0r0 U3MEPUTEIHLHOr0 KaHaa,
10 KOTOPHIM OyIyT MPOU3BOIUTHCS H3MEpeHUs. UyBCTBUTEIHLHOCTh MTPeOOpa3oBaTeisl xa-
pakTtepusyeT Kod(D(UIMEHT Tepeaadyd BXOAHOW BEIMYMHBI ((PU3MUECKOH) K BBIXOJHOMN
(anexTpuueckoit). UyBCTBUTEILHOCTh MTPe0Opa3oBaTelisi, Kak MpaBWIo, YKa3aHa B Macrop-
Te mpeoOpasoBarens. i BBOJAa YYBCTBUTENBHOCTH MHpeoOpa3oBaTesiss HEOOXOAUMO
LIEJKHYTh JIEBOM KJIABUIIEH «MBILIN» M0 sSUeliKke B cT001Ee YUyBCTBHTEIBHOCTH NPeod-
pa3oBarteis B/ex.u3M. HapOTUB U3MEPUTEIHLHOIO KaHaia, K KOTOPOMY MOAKIIOYEH 3TOT
npeoOpa3oBareiib, U C KJIaBUATypbl BBECTH HY)KHOE 3HAUYCHHE UYBCTBUTEIBHOCTU. UyB-
CTBUTEJILHOCTh CIIEAYET 3a/1aBaTh B BOJIbTAX HA €IMHUIY U3MepeHus (B/ed.usm.). Hanpu-
Mep, JUI TepMOTMaphl B MACHOPTEe yKazaHa 4yBCTBHTENbHOCTH — 10 MB/epad, cooTBet-
CTBEHHO B siuelike crosdia YyBCTBUTEILHOCTH NMpeodpa3oBartens B/ex.u3m. Hanpotus
U3MEPUTENIbHOTO KaHajla, K KOTOpOMY IOJKJIIOUYEHA 3Ta TepMonapa, HE00X0MMO BBECTH
0,01 B/epao. Ins mpencraBlieHUs pe3ylbTaTOB B MHJUIMBOJIBTAX HEOOXOAMMO B 3TOM
cron6bue ycranoButh 0,001 B/uB. CoOTBETCTBYIONINE €IUHUIBI U3MEPEHUSI, OTHOCUTEIb-
HO KOTOpBIX OepeTcsi 4yBCTBUTEIBLHOCTh IIPE0OpA30BaTElIs, YKa3bIBAIOTCS B CIEAYIOLIEM
cTonbue Tabnuusl — Ex. u3m..

B cronbue En. u3Mm. ykasbiBaercs equHuIa uU3MepeHMs (pu3myeckas BEIUYMHA)
npeoOpazoBarTessi OTHOCUTEIBLHO KOTOPOIl MPOUCXOAUT MPeoOpa3oBaHue B AIEKTPUIECKYIO
BeNMUMHY (B BosbThl). Hampumep: rpan., Ila, m., MB u 1.1. lns npeacraBineHus pe3yabTa-
TOB B MWJUJIUBOJIbTAX MO BHIOpPAaHHOMY M3MEPUTEIHLHOMY KaHaIy HEOOXOIMMO B sueiike
ATOTO CTOJOIA YCTAaHOBUTH MB. EAUMHUIBI U3MEpEeHUsT MOKHO BBOJUTH C KJIABUATYPHI HIIH
BbIOMpaTh U3 cnucka. J[is BbIOOpa eIUMHHIIBI U3MEPEHHs U3 CIHCKAa HEOOXOAMMO HaXaTh
Ha SYEHKY, B KOTOPYIO OyIyT BBOJAUTHCS JaHHBIC, IEBOW KHOMKON «MBIIINY, ClIENIaB €€ aK-
TUBHOM, U Ha)XaB Ha HEW e MPAaBON KHOMKOW «MBIIIN» B PACKPBIBIIEMCS CIHCKE (PUCY-
HOK 5.10) BbIOpaTh HEOOXOIUMYIO €IMHUILY U3MepeHus. [ BBOa e MHUIIBI N3MEPEHUS C
KJIaBUATYphl HEOOXOIMMO HaXKaTh Ha STUEHKY, B KOTOPYIO OYIyT BBOJUTHCS JaHHBIE, JIEBOM
KHOIIKOW «MBIIIINY, C/IeJIaB €€ aKTUBHOM, M BBECTH HY)KHYIO €IMHUITY U3MEPEHUS.

B cronbue Kod¢gduuueHT ycujieHnss BHENIHET0 YCHJIUTENs BBICTABISAETCS KOd(h-
dbunrenT ycuieHus (B pa3ax) MpeABAPUTEIIBHOTO YCHINTENST — BHEIIHETO 1O OTHOIICHHUIO
K anmnapaTHo yactu, mpou3BoauMoi 3A0 «DNeKTpOHHBIE TEXHOJOTMU U METPOJIOTHYe-
CKHE CHCTEMBI», WJIM HEYNPaBISIEMOro MporpaMMHo. OOBIYHO BHEITHUE YCHIUTENIN yCTa-
HABJIMBAIOTCS HA YYaCTKE U3MEPHUTEIHLHOTO TPaKTa JI0 aHAJOTOBBIX BXOJOB JJISl YCHUIICHHUS
CHUTHAJIa TIOCTYMAIOIIETO C MIEPBUYHOTO NpeoOpazoBarens. s BBoma ko3 duinenTa ycu-
JICHUS YCUIIUTENST HE00XOJUMO IMIETKHYTh JI€BOW KHOIKOW «MBIIINY 10 sTYEHKe B CTOJIOIE
Koy puumneHT ycuneHnusi BHEIIHEr0 yCHUJINTEN sl HATPOTUB M3MEPUTEIHHOTO KaHaja, K
KOTOPOMY TOJIKIIFOUEH TpeoOpa3oBaTelib yepe3 3TOT YCUIIUTENb, U C KIABUATYpPhl BBECTH
HY)KHOE 3Ha4YeHHE KOY(PPUIIUCHT YCUIICHHS.
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h2 HyecTE. En. wsr.  KY eHewnero OnopHos | Ceew,. nocr. HaseaHme kaHana
npeatp., YCHAWTENA | 3Had. and COCT.,
B/eq nzm. BbMmcn. ob B MEH,
raB |
1 0.001 B B 0.001 1] Curnani
2 0,001 B A 0,001 0 Curnan?
3 0.001 B Ma 0.001 1] Curnan3
4 0,001 B e 0,001 0 Curnand
5 0
B o
7 o
8 o
9 0
10 0
11 0
12 0
13 0
14 ]

Pucynok 5.10

B cronbne OnopHoe 3HavyeHue 1Jisi BblUUcIeHusa AB ycTaHaBiImBaeTcsi ONOpPHOE
(HyneBoe) 3HaUeHUE JUIsl BBIUMCIIEHUS JIOrapu(hMUUECKOro ypOoBHs cUrHaia B 1b.

J1Jis SHEPreTHYeCKUX BEJTUYMH (SHEPTHH, MOIHOCTH H T.I1.) YPOBEHB, H3MEPSIEMbIN B
Oenax:

I/I3Mep}IeMLII71 B I[eI_[I/I6CJIaXZ

L=10lg A

rie A — olleHnBaeMoe 3HaYeHHe SHEPruu (MOIIHOCTH U T.II.), Ao — UCXOJIHOE (OTIOp-
HO€) 3HaY€HHE SHEPTuu (MOIIHOCTH U T.II.).
J1st cKOpOCTH, YCKOPEHHUS, CUJIBI U T.II. YPOBEHb, U3MEpsieMblil B Oenax:

L=2lg E
BO
U3MepseMBblil B 1enuoenax:
B
L=20lg —
J B

0
rie B — olneHWBaeMoe 3HAYCHHE CKOpPOCTH (YCKOpEHHs W T.I.), Bo — MCXOmHOE
(omopHoOe) 3HaUEHUE CKOPOCTH (YCKOPEHHS U T.11.)
st m3Mepenunii ypoBHEH B aKyCTHKE B KQUe€CTBE OMMOPHOTO 3HAYCHUS Ao MPUHUMAIOT
2x107 ITa, yposneii Bubparuu — 3x10™ m/c? umn 3x10° g (B cOOTBETCTBUM pOCCHHCKMMU
u eBporeiickumu ctangaptamu), 1x10° 4/c? mm 1x107 g (B COOTBETCTBHHM ¢ aMepHKaH-
CKMMHU CTaHAapTaMu), YPOBHEW CHUTHAJIOB B 3JICKTPOTEXHUKE — 1 MKk B, ypOBHEl CUTHAJIOB B
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cBsa3u — 6,3 B, ypoBHeii curaanos Budpockopoctu — 5x107 m/c mmu 1x10°° m/c, yposneii
cUrHaoB BHOponepemereHns — 10712 m.

B ctonbue CMelieHue MOCTOSIHHON COCTABJISIIOIIEH YCTaHABIMBAETCS BEIMYMHA
CMEIIIEHUS TTOCTOSTHHOW COCTAaBISIONIEH U3MEPUTEIBHOIO TPAaKTa. JTa BEMUYMHA 33]IaeTCs
B eMHMIIAX u3Mepenust. Hampumep, B natumke riryOuHBbl (qaTyuk gasieHus ) Bbixony 0 B —
cootBercTByeT rryouHa 100 m. Torna B 3ToM cTonOLE A7 JaTUMKa IaBJIECHUS! YCTaHABIIU-
Baetcs BennuuHa 100.

B nocnennuit cronbenr HazBanue kaHasna BBOAUTCA YAOOHOE JUIsSl TOJIB30BATEINS
Ha3BaHUE N3MEPUTEIBHOrO KaHala, JJIMHA CTPOKU HE MOXET IMPEBbIMIATh 25 CUMBOJIOB.

s GpicTporo BBOJA JAAHHBIX [0 TOMY MJIM MHOMY IEPBUYHOMY MpeoOpa30BaTEINIO
MOYKHO BOCIIOJIB30BaThCSl 0a30i JaHHBIX JaTYMKOB (CO3JaHWE M PElAaKTUPOBAHHE Oa3bl
JTaHHBIX JAaTYUKOB OMUCHIBAETCS HUXKE). [[1s1 3TOro Ha)kaTh J€BOW KHOMKOW «MBIIINY Ha
SYEWKY Ha3BaHUS KaHalla, T0 KOTOPOMY BBOJISITCS JaHHbBIC, M HAXKaTh HA 3Ty SUYEUKY Ipa-
BOIl KHOIKON «MBILINY, TIOCJE YeTO OTKPOETCS CMUCOK (pUCYHOK 5.11) BHeceHHBIX B 0a3y
JAHHBIX JaTYUKOB. M3 3TOr0 crimcka BHIOpaTh MHTEPECYIONINNA JATYHK, ITOCIIE YeTO JaHHbIe
u3 0a3bl MO0 ATOMY JATUYMKY 3aHECYTCS B TaONUIly peJaKTUPOBAaHUS MapaMeTPOB U3MEPHU-
TEJIbHBIX KaHAJIOB.

Knonka CoXpaHUTh CIYXKHUT IJIs 3aIIUCH U3MEHEHHBIX nmapameTpoB. COXpaHUTh U3-
MEHEHHUSI MOXKHO W TIpH oMo Komanasl CoxpaHuTh MeHO Maiij wiv npu moMOIIH
ropsiunx kinasuin <Ctrl> + <S>,

Curtan
BC112
BC201
BC202
APIS

AP2033

Yo, ronorork,
BMH1
EMH1-H
bk pogoH
MPAZ01
MPAZ15
MPAZ1E

Pucynok 5.11

[Ipu HaxxaTuu Ha KHOMKY BBIX0X MPOUCXOAUT BBIXOJA M3 OKHA IPOrpPaMMBbIL. 3aKpPbITh
OKHO MOYKHO U Ha)KaTHeM KHOIKH [Ed), pacmoioKEHHOW B TPABOM BEPXHEM YIITy OKHA MPO-
rpaMMBbl, WM IIPU ITOMOIM KoMaHAbl Beixox meHto daitJr.

Ilpumepoi:

1. Bsixon TepmonpeobpazoBaTens OTKATHOPOBaH cienyromumM obpazom: 200 epao
— 0B, 1200 2pao — 1 B. B naHHOM mpuMepe TepMoTpeoOpa3zoBaTellb MOAKIIOYCH K ITEPBO-
My kaHaimy monayns «ZET 2XX». UyBCTBUTEIBHOCTbh 33JA€TCS CIEAYIOUIMM 00pa3oM —
TepMornpeoOpazoBaTenb padoraer B auanazone ot 200 qo 1200 epad, COOTBETCTBEHHO €T0
mkana Oyner 1000 epao, pabouee HanpspkeHue Ha Bbixoae oT 0 10 1 B, COOTBETCTBEHHO
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IIKaja 1o HanpspkeHuto Oyzaer 1B (pucyHok 5.13, cunss npsmast). OTcioga 4yBCTBUTEIb-
Hocts Oymer 1 B/1000 epao = 0,001 B/zpao (tanreHc yriia HakjaoHa IpsMoii). B cronbie
En. u3m. 3aHOCHUTCSI €IMHUIIA U3MEPEHUS, OTHOCHTEIHLHO KOTOPOH OYIyT MPOHM3BOIUTHCS
u3Mmepenus. B nannom npumepe — epao. [lpu nanHoM Buae usmMepeHuil He OyIeT YUUThI-
BaThCs 3HAUCHUE B CTOJNOIC OnopHoe 3HaYeHHe 1Jis1 BorunciaeHus 1b. J{is Toro, 9to Obl
OTKaNMOpoOBaTh TepMoOIpeoOpa3oBaresb Ha U3MEPEeHUs HauuHas ¢ 1 epad HeoOXoauMo B
cTonbue CMmeleHne moCcTosIHHOI cocTaBiasiiomieii Baectu -200 (paccTosiHue o ocu abc-
IIUCC OT CHHEHW 10 KpacHOW mpsimoii). B cronbne Ha3zBanme xkaHajna BBECTH yIOOHOE
HA3BaHME 3TOTO KaHalla, KOTopoe OyneT oToOpaxkaThCs B MIPOrpaMMax U3MEpPEeHHs U oOpa-
60Tku. C y4eToM BBIILIEONMCAHHOIO, CTPOKa B TaOJIUILIE IS 3TOTO U3MEPUTEIHHOIO TPaKTa
OyJIeT BBITIIAICTh CISAYIOMUM 00pa3oMm:

T Pe nanTHpopatke chakna HOHpMIYpaLMK HIMeE pHTE AbHBIX Kanaaos - tabconfig. cfg

harn  PeaakTvpoEaHe Garnoe Cnpaeka

ik YyecTe. Ea wzm.  KH eHewHero OnopHoe  Cwew, nocT. HazeaHue kaHana
npeotp.. YCMAWTENA | 3HaY. 4na cocT.,
Ben uara. EbMcn. af B, M3k,

N X B 1 0.00 200 TepromeTp s Touke 1 =

Pucynok 5.12

05 4
05 o
044

0z

o0 00 =10 ] = uli] 000 1200 gpadl

Pucynok 5.13

2. IIpeobpaszoBarens u3dbiTounoro nasieHuss KPT-1-16 umeer BbIXOAHOM cuUTHAT
OCTOSTHHOTO ToKa 4-20 mA, u BepxHUi npeaen uamepenuii 16 MIla. B nannom mpumepe
JAaTYUK MOJKIIOYEH KO BTOpoMy KaHaimy moayis «ZET 2XX». JlaTuuk 3anuThIBacTCs OT
HUCTOYHUKA MUTAHUS TIOCTOSIHHOTO TOKa HanpspkeHue 9,6 — 42 B, a Ha BXOAHOW KaHAI MO-
nynst «ZET 2XX», mapajienbHO JaT4UKy MOAKIIOYAETCS TOYHBIA HOPMUPYIOIINN pe3u-
ctop HomuHaIOM 50 Om. Torna Ha BeIXone KPT oOyamer: 0 MIla — 0,2 B, 16 MIla — 1 B
(pucyHOK CHHSIS npsMas). Otcrona qYBCTBUTEIHHOCTb Oyner
0,8 B/16 MIla = 0,005 B/MIIa. B cron6iic Ea. M3M. 3aHOCHTCS €IUHHIIA M3MEPCHHS, OT-
HOCHUTEIILHO KOTOPOU OYIyT MpOU3BOIUTHCS U3MepeHus. B nannom npumepe — Mlla. lpu
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HacTtpoiika napamMeTpoB U3MEPUTENIEHBIX KaHATIOB ZETLab

JTAHHOM BH/JIE U3MEPEHU He OyJIeT yUUTHIBATHCS 3HaYCHHE B cTOsIOe OnopHOe 3HaYeHne
s Bprumnciaenns ab. /s Gonee TouHOro M3MepeHus AaBieHUs B croidue CMemenune
NOCTOSIHHOM COCTABJISIIOLIEH BHECTH CMEUICHHE HA KOTOPOE HEOOXOAUMO CMECTUTh I10-
Ka3aHus U1 OJydeHUs aOCOJIIOTHOrO Hyls (paccTOsHUE M0 ocH abcuuce OT CHHEH mpsi-
MOMH J10 KpacHoii Ha pucyHke 5.15). B cron6iie Ha3Banne kanana BBectu ya00HOE Ha3Ba-
HHE 3TOr0 KaHajia, KoTopoe OyaeT oToOpaxarbcs B IporpaMMax U3MepeHHs U 00paboTKH.
C y4eToM BBIIICONMCAHHOTO CTPOKA B TaOJIMIIE ISl TOTO U3MEPUTEIBHOIO TpakTa Oyaer
BBIIJIAJIETH CIEIYIOLUM 00pa3oM:

. Pe nanTHpoBanMe thaina KOHDHUIYPALMH H3MEe pHTEIHBIX KaHnaoB - tabconfig.cfg

Dafin  PeaakTHpoBaHHe daiinoe Cnpaeka
ZET 2100456
Mz YyecTe. En war.  KY enewdero  Onoproe  Cwew,. noct. HaszeaHue kaHana
npeotip.. YCMAWTENA | 3Ha4. 4na COCT.,
Bled. s, Bbl4Men. ab £, M3,
| 2| 0005 MMa 1 0.001 4 KPT & Touke 2 =
Pucynok 5.14
B N
1
0,84
0,6+
0.4 4
y’
AN
f T T T T 7
4 0 4 8 12 18 MMa

Pucynok 5.15

5.4  ba3za nannbix gatyukos (datch.cfg)

Komanna ba3a mannbix patumkoB (datch.cfg) menio PepakrupoBanme daiisioB
OTKpBIBaeT 0a3y JaHHBIX JATYMKOB (pUCYHOK 5.16). [Tosb30BaTeh MOXKET caM H3MEHSTh
€€, BHOCUTh HOBBIE JJAHHBIE U YAAISTh cTapble. Kaxkaas cTpoka ONUCHIBAE€T OJANH JIATUUK.

JloGaBUTH CTPOKY MOXKHO JIMOO TMpH BbIOOpPE KOMaHbl Jl00aBUTH CTPOKY U3 MEHIO
Crpoxa niu kHonko# + JI00aBUTh CTPOKY.

VYaanute CTpOKy MOXKHO JIMOO IpH BHIOOpPE KOMaHAbl YAAJMTH CTPOKY M3 MEHIO
CTpoxa niM KHONIKON — YAAJINTh CTPOKY.

Jlnst BBOJIa TaHHBIX, B KaKylO-JIMOO sSUEHKY, JenaeM €€ aKTHBHON Ha)KaTHEM JIEBOH
KHOIIKOH «MBIIN». B 3TOI siueiike BBOAMM HEOOXOIUMOE 3HAUCHUE.
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daiin PesakTHpoBaHke dadinoe  CTpoka Cnpaeka

[ + MNotiasute crpoky l [ — Hpanute cTpoky

[ YyecTe. Eq msrt.  KH EHewrero OnopHoe | Ceew. nocr. HazeaHWe garuqka
AETUHEA, YCMAMTEAA | SHAY AnA oocT.,
B /ea. 1z, BEMHCA. AB B0, M3,

0.001 raB
0.55 a
0.1 a

0.001
0.00003
0.00003
0.00003
0.00003
0.00002

CurHan
AP39
AP38

APZ03E

Y4, MONoToK,
WKk pogoH

0
0
0
0
0
0

JRPS R RS U B Y

Pucynok 5.16

Ctpoku 0a3bl JaHHBIX JATYMKOB 3aOJHSAIOTCS TAaK)Ke KaK U CTPOKHU TaOJIMIIBI pellaK-
TUPOBAHUS TAPAMETPOB MU3MEPUTEIILHBIX KaHAIOB. 3alOJHEHUE TAONHIBI PEIaKTUPOBa-
HUSl TIApaMETPOB M3MEPUTEIbHBIX KAaHAJIOB OMHCHIBaeTCs B MyHKTe 5.3 Kondurypauus
H3MepHUTENbHBIX Kanaios (tabconfig.cfg)

Knonka CoXpaHMTB CIYXUT JJis 3alIMCU U3MEHEHHBIX MapamMeTpoB. COXpaHUTh U3-
MEHEHHUsSI MOKHO W Mpu momoiyd KoMaHasl CoxpaHuTh MeHIo Dailj win 1mpu MoMOIIN
ropsiYuXx KJIaBUII <Ctrl> + <S>. IIpn Haxkatuu Ha KHOIIKY BbIX0a pOUCXOJIUT BBIXOJ U3
OKHa MPOrPaMMBbl. 3aKPHITh OKHO MOKHO M Ha)KaTHEM KHOIKH &), pacrog0oXeHHOU B Mpa-
BOM BEpPXHEM YIJIy OKHA IMPOTPaMMBbI, HJIA MIPU MOMOIIK KOMaH 1kl Beixoa MeHto daidr.

55  ®daiin-yka3arenb KoHGUrypauuu cucrembl (myconf*.mrs)

Jlnis mpaBuiIbHON paboThl MporpaMM oOpabOTKHM CUTHAIOB HEOOXOIMMO MPAaBUIBHO
YCTaHOBUTH yKazarenu (¢aiioB. B Tekymieill nupexkTopun MOKEH HaXOIuTbed Qailn my-
conf.mrs. Komanna @aiin-yka3areiab KoHpurypanuu cucrembl (myconf*.mrs) mento
PenakTupoBanue (aiiiioB OTKpHIBAET OKHO NPOTrpaMMBbl, B KOTOPOH yKa3aH IyTh K Qailiny
KOH(HTrypaluu cuctemsl (pucyHok 5.17).

= myconf*.mrs - chaHn-ykazaTe1b KOHPHIYPALHH CHCTEMbI § |

P afin-ykaz3aret KOHPHIYPALMM CHCTEREI (N0 yrondaHe myconf.mrs]

| - 5 ok

Pucynok 5.17

B ctpoxe Paiin-yka3arenb KOHQUTYpallUd CHCTeMbI OTOOpPAXKaeTCsl MOJIHBIA MyTh
v ums (aiina. TIpy HAXKATHN HA KHONKY | o4  HOSBISETCS AOMONHHTETBHOE OKHO JUIS
BBIOOpa (aitnia u3 cymecTByronux ¢aino. s BeiOopa daiina ykazarens KoHGUTypaliuu
TIOMECTHUTE yKa3zaTelb Ha (aiin myconf.mrs u Haxmute KHONKY OTKPBITD.

IIpyn Haxxatnm Ha KkHONKY OK mpoMCXOIWUT BBIXOA M3 OKHA. 3aKPbITh OKHO TaKXKe
MOYKHO M H&KaTHEM KHOTKH [E], pacriooKeHHON B IPABOM BEPXHEM YTy OKHA.
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5.6  Ilyru nas BBOA M 00pPaGOTKHM CUTHAJIOB

Komanga Ilyrtu BBOZAa M 00padoTKH CUTHAJOB MeHIO PenaktupoBanue (aiijio
3aImycKaeT OKHO penakTupoBaHus (aiiia mytd BBoja W 0oOpabOTKM curHana (pUCYHOK
5.18).

B ctpoke CurHaJibl ykaszaH ImyThb JUIS 3alICH U 00pabOTKH CHTHAJIOB IPOTpaMMaMu
3anucek curanos u BocnpousBeneHne CUrHAJIOB.

B ctpoke Pe3ysbTaThl 00padoTKM yKa3aH IyTh JJIS 3allMCH Pe3yIbTaToOB 00padoT-
KU U3 porpamMM. B naHHyI0 TUPEKTOPHIO 3aMKCHIBAIOTCS JTaHHbIE U3 Mporpamm rpaduye-
CKOM 00pabOTKH JaHHBIX, B KOTOPBIX MPEAYCMOTpEHA KHOMKA 3amuch s 3alUCH YHUCIIO-
BbIX 3HAYEHHUI OTOOpa)kaeMoro B KOHKPETHOI mporpamme (Hampumep, rnporpamMmbl Oc-
nuuiorpag u Y3KonoJoCHbIH CEKTP) rpaduuecKoro H300paKeHusl.

B ctpoke Tadomauubl Excel ykasan mytsh 11 00pabOTaHHBIX PE3yJIbTaTOB MPEICTAB-
JICHHBIX B B¢ Tabmui Excel.

% [1yTH anna BE0ga M obpaboTiHH CHIHAAOB @

CurHane

PezyneTaTel ofpatoTkiy

Tatmue Excel

pl2lele

Mones0EaTEMBCEHE NONPAaEKH

P alinkbl COPaEKK

|
|
|
P &kl KOHPWrYPALMI |
|
|
|

Cucrera SCADA

Pucynok 5.18

B crpoke ®aiiiibl KOHGUIrypauuM yKa3aH IIyThb JUIS COXPAHEHUs IIpOorpamMmaMu
ZETLab cBoux HACTpOEK Ui MOCICAYIOIICH X YCTAaHOBKH MPH MOBTOPHOM 3aITyCKe.
Taxxke 1Mo yMOJ4aHMIO B JAHHYIO AUPEKTOPUIO COXPAHSIOTCS MPOEKTHI, CO3/IaHHBIE MPU
HIOMOIIH NTaHenu yrpasienus ZETLab.

B crpoke Ilonib30BaTeibckne MONPABKU YKa3aH MyTh Ui KATUOPOBOYHBIX (3aBOI-
CKHX) YCTaHOBOK, KOTOPbIE MOTYT U3MEHSATHCS MIPH NMPOBECHUN MEPUOTUUECKOMN MOBEPKH.
JlanHast AupekTopusi He HEeceT ISl MOJIb30BaTeNsl HUKAKOW IMosie3HOW MH(pOopMaluu U He
PEKOMEHIyETCs UIsl U3MEHEHHH 110JIb30BATEIIEM.

B crpoke ®aiiibl cnpaBoK yKa3zaH MyTh JUIsl CIPaBOYHBIX (ailyioB Mmporpamm
ZETLab. Jlannas aupekTopus He HECET ISl OJIb30BaTeNsl HUKAKOH 1MoJie3HON MH(popMa-
IIUU 1 HE PEKOMEHIyeTCs Ul N3MEHEHU M0JIb30BaTEIEM.

IIpy HaXKaTHH Ha KHOUKY | L | HAPOTHB COOTBETCTBYIOMIEH CTPOKH MOABIACTCS
JOTIOTHUTEILHOE OKHO IS BBIOOpa TUPEKTOPHH.

ITpu Haxatuu Ha kHONKy OK mpoucxoauT BBIXOJ W3 MpPOrpamMMmbl. 3aKpbIThb OKHO
TaKKe MOKHO M HOKATHEM KHOTIKH [E3], pacIioyioKEHHOM B TIPABOM BEPXHEM YTy OKHA
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6 Kourpouab koHpurypanuu

6.1 Ha3nayeHue mporpamMmsbl

Jlnst nmpaBWIIbHOM paboThl porpamm u3 coctaBa ZETLab nHeoOxomumo koppekTHO
HaCTPOUTh CEpPBUCHBIC Mporpammbl, Takue kak Hacrpoiika mapamerpos AL u LIAII,
Penakruposanue ¢aiijios napamerpos, llngposoii BBoa-BbIBOA. J[0OCTaTOYHO HACTPO-
UTh 3TU TIPOrPaMMbl OJIMH pa3, U HpH mocienyromei 3arpyske ZETLab Bce mapamerpsl
OyAyT MMeTh 3HA4YEHHUs, YCTAHOBJICHHBIC MPH IOCIEAHEM peaakTupoBanuu. OHAKO BO3-
HUKAIOT CUTYyalluu, KOTJa HaCTPOMKH CEPBUCHBIX IIpOrpamMM cOMBarOTCs (Hampumep, npu
OTKJIIOYCHUU KOMIIBIOTEpA MPH 3arpy3Ke CUTHAIBHOTO Ipoiieccopa). Kpome Toro, npu uc-
MOJIb30BAHUU OJHOTO U TOro e Moayns «ZET 2XX» ansg pa3nuyHbIx 3aaay, WHOTIA
HE00X0IMMO TO-pa3sHOMY HAcTpamBaTh CEPBUCHBIC MporpaMMmel. Ilpu 3ameHe oxHOrO MO-
IyJ1sl Ha ApYroi mapamMeTpbl HOBOI'O MOJYJIsl OylyT yCTaHOBJIEHBI IO yMOJIYaHUI0. B Takux
CUTyallsX yAOOHO WMMeTh (haiil ¢ 3amMCaHHBIMH TapaMeTpaMH BCEX CEPBUCHBIX MpO-
rpamm. s atux neneit ciayxur nporpamma KoHTpoib KoH(pUrypauuu, Kotopas mo3Bo-
JISIET:

v/ IIpOCMaTPUBaTh TEKYIIYIO KOH(PUTYpanuio ycTtpoicts ZET

v/ COXpaHSATh TEKYLIYIO KOH(PUTYPAIHIO,

v/ BO3BpAIIATHCS K COXPAHEHHOM KOH(UTYpAIIUH,

6.2 Omnucanue NnporpamMmsl

[Tporpamma KonTpoas koHurypamuu 3anyckaercs u3 meHio CepBucHbIe (pHcy-
Hok 6.1) manenu ZETLab Beibopom xomanmsl Kourposb kondurypammu. Ha skpane
MOHHUTOpA 0TOOpa3uTcs paboyee OKHO MPOrpaMMbl (PHCYHOK 6.2).

CepBrcHeIE

ki 3arpysKa CWrHANLHOMD NPALECCopa =101 %]
Hactpoika naparetpos AL u LLAMN Hle (S e H2F
frdd Penaktuposarie aitnos napamerpos @ = = | i 2 | = % |
& Kormpone koraurypauis E‘ % YCTPOWMCTES M KOHGMrypauma
E Hactpolika |P-agpecos yCTpoHcTE :
E MogknoueHue yorpodicre no Ethernet - [da]o ‘@ FET 220 Mo 133
H MogknioseHwe yerpoiicTs no BlueT ooth .
E3 Uusppoeoil eBOL/BEIBRZ (I ‘Q ZET Z20MN2 171
14| HacTpoiika ExoaHoro gManasoHa
Bpetaa ZET-cepeepa
38l Mpocnywwsarie kaHanos
@ ZETMeszenger Ready ,_ W ,— 4
|E| P nar
Pucynox 6.2

Pucynok 6.1

HHuTepdetic mporpaMMbl HIMEET CIIEIYIONTYIO CTPYKTYPY:

» 1 ypoBeHb - 3aroJIoBOK,

» 2 ypoBeHb - Ha3BaHUs 1 HOMEPA NOKIIOYECHHBIX YCTPONUCTB
» 3 ypoBeHb — pa3Jienbl KoH(uUrypamu,
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» 4 ypoBeHb — HH(POPMAIHS IO Pa3/ieaM.

[Tpu 3amycke mporpaMmbl PacKpBITBIM SIBIISICTCS TOJIBKO INEPBBI ypoBeHb (pHCy-
HOK 6.2). JInst TOro 4To0bl PacKphbITh YPOBEHb, HEOOXOAMMO HaXKaTh Ha CUMBOJI #, Pacmo-
JIOXKEHHBIN clieBa OT Ha3BaHUsS ypoBHs. s TOoro 4roObl CBEpHYTh YPOBEHb, HEOOXOAUMO
Ha)kKaTh Ha CUMBOJI =, pacIOJIOKEHHBIH ClIeBa OT Ha3BAaHHsI YPOBHSL.

Jns xakporo momkirodeHHoro moxyns «ZET 2XX» B mporpamme oToOpakaercs
crenyromas nHGOpMaIus:

» WNudopmanus o Bepcuu apaiiBepa ycTpoiicTBa (Bepcusi CUTHAIBLHOTO IPOIeccopa,
Bepcus ApaiiBepa 1 BepcHsi OMOIMOTEKH )

» Ilapamerper ALIII/IIAII u anamoroBelx JuHMH (4actoTa muckpernsamuu ALIIL,
yacrorta auckperuzauuu LIAIl u mapameTpbl pU3HUECKUX KaHAIOB)

» Ilapamerpsl mMHUI UPPOBOTO MOPTA.

6.3  ITapamerpsi AIIII/IIAII 1 aHA/IOTOBBIX JTUHUH

[Ipu Ha)xaTUM KHOIKOW «MbIIIN» Ha Hagnuch lapamempor AL{II/IJAIT u ananoeosvix
JUHUI B HYDKHEH yacTé okHa mporpammbel KoHTpoib koHdurypanuu orodpaxaercs Tad-
JMIA ¢ apaMeTpaMy KaHaJoB aHAJIOroBoro Bxona Moayist «ZET 2XX» (pucyHok 6.3).

F_‘Knnwrypawn_ki - "Kongurypaumn yerpoiicte ZETLab™

E . YeTpoicTEa M KOHEMMYPaWA

|E| W ZET 220Nz 171

|E| @ WHeopmawms o sepomm gpaiteepa yoTpoficTea

@ Bepovr ciransHoro npouscoopa: ZET220 v1.10, Jul 14 200%
@ Bepown gpaitespa: Driver USE for ZET220 version 1.4 Jul 13 2009
@ Bepoun SuBrvoteiu: Zade dll version 5.2, Aug 10 2009. Zet(C) 1552-2005
El HT MNapameTpw ALMLIAT 1 aHanoro ewx raHmi
yacToTa gckpetuaal AL - 2000.00 My
yacToTa gackpeTMaawsm LA - 200000.00 My
1‘10 MNapameTps MHWil LEpoEoTo NopTa

— B - ek s

Pucynox 6.3
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B cronbue Ne mm otobpaxaercs pusndeckuii Homep kanana Moayis «ZET 2XX». B
ctonbie Bkia/BbIKJ yka3pIBaeTcs, BKJIIOYEH ATOT KaHaJ WM BBIKIIOYEH (U1 yaoO0CTBa
M0JIb30BATENsl CTPOKU TAOJMIIBI BKJIIOUEHHBIX KaHAJIOB OTOOpA)XaroTCs 3€JI€HBIM LIBETOM,
BBIKJIFOUCHHBIX — KpacHbIM). Jlajgee CleayroT HapamMeTpbl KaHajloB B COOTBETCTBHH C
HacTpoiikamu B nporpamMe PenaxkTupoBanue ¢aiijioB napamerpos (rnasa 5 Hacmpoii-
Ka napamempos uzmepumenbHyix KaHAa108 HACTOSIIETo Pykogodcmea onepamopa).

Yacrtotel auckperuzanuu AL u IIAII ycranaBnuBatorcst B mporpamme Hacrpoiika
napamerpoB ALl u HAII (rnaBa 4 Hacmpoiika napamempoé ananio2o08vix 6xo008 u
6b1xX0006 HacTosiero Pykosodcmea onepamopa). Tam ke BKIIIOYAIOTCS U BBIKIIOYAIOTCS
KaHaJIbl aHAJIOTOBOTO BX0oAa MOyt «ZET 2XX»

6.4  Ilapamerpsl JuHH HUPPOBOro MopTa

ITpn HaXKaTUM KHOMKOHN «MBIIIN» HA HAIIHCh [lapamempul tunuil yughposozo nopma
B HIDKHEH 4acTH OKHa mporpaMmsl KoHTpoas koHpuUrypamuu orodpaxaercs Tadbiauna ¢
napameTpamu JIMHUH 1udposoro nopra moayis «ZET 2XX» (pucyHok 6.4).

FZ] Konqurypausn_Ne - “Konaurypaums yorpoiicte ZETLab™ _[O]x]
Fle Edt View Help

IR
IE‘ % YCTPOACTES M KOHSMMyDaLMA
B,@ ZET 220 He 171

E@ WHeopMaLma o Bepoim Apaiieepa yCTPOWCTES

@ Bepona curnaneHoro npoueccopa: ZET220v1.10, Jul 14 2009
@ Bepoun gpaiteepa: Driver USB for ZET220 version 1.4 Jul 13 2009

Q@ Bepona GuBruoTein: Zade dil version 5.2, Aug 10 2009. Zet(C) 15592-2009

1]
=
=g

ﬂ- MaparmeTpu ALMMLAT 1 aHanoroesx ruHmi

F yacToTa prckpeTisaun ALIN - 2000.00 My
ﬂ- uactota pckpeTasaa LIAM - 20000000 Mu

1010
b e | 1ADE@METPE MMHMA LM@POEOMD NOPTE
e

Nzrn 1 2( 3 4 5 & 7 &

CocTonnme Ha Baxone
Faspewerne EEX0AE

Ready [ nom [

Pucynok 6.4

B ctpoxe Ne mm oToGpakaeTcst puznyueckuil Homep KaHajia uppoBOro mopra Moay-
11 «ZET 2XX». B crpoke CocTosiHHe Ha BbIXO/e YKa3bIBAETCs peaibHOE COCTOSIHHE Ka-
HaJIOB II(pOBOTO MOPTA: 3HAYCHUE «1» COOTBETCTBYET COCTOSHHIO JJOTHIECKOH «1» 3TOrO
KaHana, 3HaueHue «0» - coctosHue joruueckoro «0». B ctpoke Pa3pemenue BbIXoaa
OTOOpaXKAIOTCST Pa3pelIeHns] YNPaBICHHUS BBIXOJAMH IU(PPOBOTO MOpTa: 3HA4YeHHE «1»
yKa3bIBAET, YTO KaHAJ IIU(PPOBOro MOpTa BKIOUEH, 3HaUCHHE «0» - BHIKIIOUEH.
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VYnpaBieHne cOCTOSTHHEM BXO/IHBIX/BBIXOHBIX KaHAJIOB HU(POBOro MOPTa MOAYJIEH
«ZET 2XX» ocymectBisercs B nporpamve LlugpoBoii BBoa-BbIBOA (T71aBa 36 HAcTOS-
mero Pyxosoocmea onepamopa).

6.5 Pabora ¢ nporpammoii KontpoJbs koHpurypamumn

[Tpu 3amycke nporpammsl KoHTpo1b KoHGUTypanuu B OKHE IPOrpamMMbl 0TOOpa-
KAIOTCS TEKYIUEe HACTPOWKH CEPBUCHBIX IMporpamMM. UToOBl COXpPaHUTh TEKYIIYIO KOH(H-
rypauuio B daiin, Heooxoaumo B MeHio dPaiin BeiOpats komanay CoxXpaHuTh Kak... (pu-
CYHOK 6.5) U B OTKpBIBIIEMCS] OKHE yKa3aTh Ha3BaHHe (paiiia v JTUPEKTOPHUIO IS COXpaHe-
HUsl (PUCYHOK 6.6).

EZ] Konaurypaumn_N=1.2fn - "Konqurypauma yorpoiicrs ZETLab™

File Edit View Help
OTKpBETE ©ain KoH@Urypawa... Ctri+0

CoXpaHWTE @ain KoHgrypaw  Ctrl+S

CoxpaHnTs KaK...

Bt [StrieE
ErittEiEsEn
ErintSetiss. poWK Opaieepa yoTpoicTea

1 Kongurypausa_N=1.zfn rHansHoro npoueccopa: ZET
2 Konawrypauma_N=1.zfn

3 Konawrypauma_Nz2.zfn mneepa; Driver USE for ZETZ
Exit

rvoTer: Zadc dll version 5.

Pucynok 6.5

Save As | 7] x]
Mania: IL'f}corrfig j € T

Pafounli cTon

4

Mow
ADKYMEHTH

=

Mo
KOMMLHOTED

-

Wmn paiira: IKan:MrypauMn_NS'I n j Coxpannte I
Tun gaitna: ICPaﬁn COXPEHEHWA KoHEMrypawwm(™ zfn) j Ormera |

Pucynox 6.6
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YroObl MPOCMOTPETH 3alIMCAHHBINA paHee (ailyl KOHPUrypanuu, HE0OX0IMMO B MEHIO
®@aiia (pucyHok 6.5) BeIOpaTs koMaHny OTKpBITH (aiia kondurypauuu. [Ipu stom, ec-
JM COXPaHEHHAas M TeKyllas KOHQUryparus pa3indatoTcs, MNOsIBUTCA COOOIIEHUE, B KOTO-
poM OyzAeT Ipeasio’KeHO MPOM3BECTH OTKAT K MPEIbIAYIIEH, T.€. COXpPaHEHHOU, KOH(pUTY-
paruu (pUCYHOK 6.7), a psIOM C CHMBOJIaMHU YCTPOUCTB TOSIBATCS 0OCOOBIE OTMETKH, TOSIC-
HEHUSl KOTOpBIX JIaHbl B IIPAaBOM yacTH OKHa nporpammel. [Ipu Haxatuu Ha kHonky OK
Oyzer mpousBeleH OTKAT K HpeAblayllied KOH(UIypaluu U BCE CEPBUCHBIE IPOTrPAMMBI
OyIyT HaCTPOEHBI B COOTBETCTBUH C HEM.

F”] Kongmrypawss_N - "Konawrypaums ycipodicts ZETLab 10| x|

File Edit “iew Help

SR ERD

El ﬁ YeTpoiicTEa M KOHEW rypaLMA Ocobble OTMETHM:
@ ZET 220 Nz 171 @ - "OfsluHalil BUG YCTpOlicTEA", TEKyMUE
ILI napameTpbl W NAPAMETPbLI, CYNTAHHBIE U2
Bramatme! E1

! \: lMpy cpaEHEHMM TeRYWEN W COXDAHEHHOI KOHEMIYPaLMK 08HapY=EHE pasrmurA. poMSESCTV OTKAT KNpenHoULEN KOHDMIYDaLwm 7
-

oK I OTmenHa |
CYWECTBOBANG B NPens|aywed;
Ready NUM i
Pucynoxk 6.7
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Konrpons koHdpurypamn ZETLab

FZ] Konamrypawsn_Ne - "Kongwrypaiss ycrposicrs ZETLab™ 1 [=] 3
Fle Edt View Help

ELEIEEREEE

lE‘ ﬁ YCTPOACTES M KOHEMIYPELMA Ocobbie oTMeTRN:
E@ ZET 2202 171 El - "OBbiuHbIi BUE YCTpOIlCTEA", TERYWHE
! NapamMeTpbl i NAPAMETPbl, CYUTaHHLIE N3
o WHdopMaLwmA o BEpoMM ApaitEEpa YCTPOACTES dalina oauHaKoBhl;
II‘ - Terywie napaMeTpsl YCTpoiCTES
EITT Mapametpe ALIMLAI 1 aHaNo roBEX MAHMA OTNWYAINTCA OT 3arPYHEHHBIX U3 gaiina;
(= - [axHoe ycTpoilcTE0 ABNAETCA
|| UBCTOTa MCKpETHSaLLM ALIM - 1000.00 My (6wno 2000.00 Mu) HOEbIM W OTCYTCTEYET B SarPYEHHOM
i — daiine;
ﬂ- yacToTa pMckpeTsala LLAT - 200000.00 My - [lanHoe ycTpoiicTeo He HailgeHo

B TEKYWEN KOHDUrypawmUn, ogHako
CYWECTBOBAN0 B NPEAbIYIE;

1616
Ty NapamMeTps MAHUH LMSNOEOD NopTa

OO  -reryume snauenns:
IO  -srauerus us gaiina:
pi A
= Yyecte.
e Brr/Bukn e BarEn KY enewnero | lMpeas. OnopHoe aHay. | Pain Crmewerne Hassanue KaHars
nn i yourmTena YOArMTENE anA ab nonpaews AHX [moer. cocr.
1|Brn. 0.130000 g 1.000000 Het 0.000030 0 0.000000 BC112
2|Bkn. 0.550000 g 1.000000 Het 0.000030 0 0.000000 AP99
2 0.100000 AP98
3|Brn. 0.050000 Ma 1.000000 Het 0.000020 0 0.000000 MPAZ01
4|Brn. 0.100000 g 1.000000 Het 0.000030 0 0.000000 ¥n.moroTok
5| Brn. 1.000000 g 1.000000 Het 0.000030 0 0.000000 BC201
5| Bawn.
6| Brn. 0.500000 g 1.000000 Het 0.000030 0 0.000000 BC202
& | B,
7| Biren,
8| Baiwn. -
Ready NUM i
Pucynox 6.8

[Tpu Haxkatuu Ha kHONKY OTMeHa OTKaT K HpeAblayliell KOHQUrypauuu rnpousBe-
JieH He Oyzer, a B okHe mporpaMMbl KoHTpoJibs kKoHurypauum otoOpaszsTcs pa3iudus
MEXy BepcUsMH KOHpUrypauuit (pucyHok 6.8). PagoM ¢ cuMBoaMu, COOTBETCTBYIOLIH-
MH TOMY HJIM HHOMY YPOBHIO CTPYKTYPBI IPOTPaMMBI TIOSIBATCS 3HAYKH (L B cITy4ae, eciu
napaMeTpbl YpOBHs TeKyIIeH U cOXpaHeHHOM KoH(purypauuil pasnuunsl. /g Takux napa-
METPOB, KaK YaCTOTHI AUCKPETU3AINN U BEPCUU JIpaliBepa U OMOIMOTEKH, B Cllydae, €Cliu
OHH PA3JINYHbI B TEKYIIEH U COXPAaHEHHOM KOH(UTYpaUsX, PSIOM C TEKYIIUM 3HAaU€HUEM
B CKOOKax OyJeT yka3aHO 3HAUE€HUE B COXPAaHEHHON KOH(UTypanuu.

B cnyuae, ecnu B Tekylied U coXpaHEHHON KOHQUTYpalUsSX pa3iMyHbl TapaMeTphbl
KaHaJOB aHajioroBoro Bxona moayis «ZET 2XX», B Tabnuiie mapamMeTpoB aHaJIOTOBBIX
JIMHAN TIOSIBSTCSL HOBBIE CTPOKH: KEJITOTO I[BETA ISl KAHAJIOB, KOTOPBIE OBUTH BKITIOYCHEI B
COXpPaHEHHOH KOH(UTYpallui U OPaH)KEBOTO — JUI KaHAJIOB, KOTOPbIE ObUTH BBIKIIOUYEHBI
(pucyHok 6.8). JIi1st BKIIFOYCHHBIX KaHAIOB B TEKYILEH KOHGUTYpauu apaMeTphbl, OTIINY-
HbI€ OT AHAJOTHYHBIX MapaMeTPOB COXPAHEHHOW KOH(UTrypauuu, OyayT BBIACICHBI JKUP-
HBIM HIPUPTOM.
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ZETLab Konrpons koudurypaummn
FZ] Kondwarypaws_Ne - "Kondwrypawss yorpoficrs ZETLab™ =]

e Edt Mew Help

SRR

|E| ﬂ YCTpotcTEa M KOHPMIYPELWAA
E| o ZET220N=171
@ WHeopMaws o EepoK gpaiespa yCTPOMCTES
Eﬁﬂ: MapameTps ALMWLLAT 1 aHanoroEsX MAHWIA
Lt

T yacToTa gncrpetiaan AL - 1000.00 My (Seno 2000.00 Tw)

T yacToTa puckpeTsa LA - 200000.00 My

: 1010
o g [1BPAMETDE MAHWIA LWEPOBOTD NOPTA
=

Ocofble oTMEeTHN:

- "0BblYHbIi BHE YCTPORCTEA", TERYILME
NapaMeTpsl W NapAMETPbI, CYUNTEHHEIE HE
haina oaMHaKoB.,

|I| - TEKyIWE NApaMET Pl YCTpolcTEa
OTNNYEINTCA OT SATPYHEHHLIX NS daina;
- AaHHoe yCTROHCTEO ABNAETCA
HOBLIM W OTCYTCTEYET B 2arpyseHHoM
daitng;

- [aHHOE YCTROACTED HE HANGEHD

B TERYWEH KOHGMIypaLmn, ogHaro
CYWECTEOBAND B NPELLIIYWEN,

LI  -reryume swauesns:

D. -3HAYEHMA U3 thalina:

HHPHBIM BbIgENEHEl HEMEHEHWA

Ha A
Nzmn 1 2l 3| 4 B 8 7
CocTomHWe Ha BEX0OE 0 0 1] 0 0 1] 0
PaspelweHue BEX08a 0 0 0 0 0 0 0
Wz daiima:

(P}CocToRHME Ha BEXDAE
(P)PaspeweHue BEXoAa

Ready [ [Nom 7
Pucynox 6.9

B ciyudae, ecnu B Tekylield U COXpaHEHHOM KOH(UIYpalUsaX pa3ndHbI apaMeTpbl
KaHaoB 1HdpoBoro nopra Moayist «ZET 2XXy», B Tabnulie napaMeTpoB JIMHUH H(POBO-
ro nopra nosiBiAtcst HoBble CTpokH (P)Cocrosinue Ha BbIxoae u (P)Paspemenne BbIXO-
Aa, B KOTOPBIX OTOOpaxkaeTcsi mHpopMamms O mapameTpax HUPPOBBIX JHHANW MOIYIS
«ZET 2XX» coxpaneHHo# koH(purypanuu. B ctpoke Ne mm mosiBiisitoTest 3Ha4UKH (L psiioM
¢ HOMepaM# NHU(POBBIX KaHAIOB, MAPAMETPhI KOTOPBIX B TEKYIIEH M COXpaHEHHOW KOH(U-
Typauusx pa3inyHbl (PUCYHOK 6.9), Takoke 3TH HOMEpPa BbIJIEJIEHBI KUPHBIM MIPU(PTOM.

IIporpamma KoHTposib KOHGUIypauum Mo3BOJSIET YBUIIETh, YTO MPHU COXPAHEHUHU
KOH(Urypauyu K KOMIbIOTEPY ObUIM MOAKIIOUEHBl MOy «ZET 2XX», koTopsle B MO-
MEHT OTKpBITUA (aiiga KOHPUTyparu OTCYTCTBOBAJIM, WM, HA0OOPOT, B TEKYIIEH KOH-
¢urypanuu nosiBuKCch HoBbIe yerpoiictBa ZET (pucynok 6.10).
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Konrpons koHdpurypamn

ZETLab

2] Koramrypawn_Ne - “Kongmrypaumn yorpolicTs ZETLab™ =]

File Edit View Help

SRR ER]

[=] Q VeTpoiicTEa U KOHEVMYPELIAR

@ ZET 2200133
=

ZET 220 Nz 171
A

=
|E1]

Ocobble OTMETKN:

@ - "00blyHblil BUE YCTPOHCTEAR", TEKYIWME
napaMeTpbl U NApAMETPbl, CHWUTAHHbLIE M3
thalina ogHHakossl;

|I| - TekylHe NapaMeTpLl yCTpoicTEa
OTMMYEKTCA 0T 2arpyseHHbX n2 daina;
- [akHoe yeTpolicTEo RENAETER
HOBLIM M OTCYTCTEYET B 3arpyHeEHHOM
taline;

- [laHHDE YCTPONCTED HE HallgeHD

B TERYWEH KOHBUrypaLmMK, oaHako
CYWECTE0BAN0 B Npegsgywel;

[ Nom [

Pucynoxk 6.10
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ZETLab IIporpamma Hactpolika BXoAHOrO quana3oHa

7 IIporpamma HacTpoiika BXOAHOI0 1Mana3oHa

IIporpamma Hacrpoiika BXOJHOI0 AMANa30Ha 3anyckaeTcss u3 MeHio CepBUCHBIE
(pucynok 7.1) manenu ZETLab Beibopom komaniasl HacTpoiika BXOJIHOI0 qHANA30HA.
Ha »skpane MonutOopa orobOpasutcs pabodyee oOkHO mporpammbl  Hactpoii-
KA BXOJIHOTO JHana30Ha (PUCYHOK 7.2).

CepeucHbie

3arpysKa CHTHANEHOTO NPOLECCopa
77 HacTpoiika napamerpos ALUM u LLAN
@ PeaakTupoBaHue $aiinos NapamMeTpos
58 Hacrporia IP-agpecos yerporicre
@ Mogknoyerue yerpoiicte no Ethernet

u MoaknoueHue yerpoiicTs no BlueT ooth

@ Uneposoit EB0A/EEIE0L

14| Hacrtpoiika BxagHoro aManasoHa
Bpena ZET-cepaepa

7 MpocaywHeaH1e KaHanos

@ ZE TMessenger

B P nar

= |

Pucynox 7.1

ﬂCTPDI{ﬂ BXOOHOTO AHd 30 Hd

HazgaHue kaHana MHT:;E:Q::HH HuanasoH Ea. Wzt
[Curnant T (0 wE =]
|Curnanz I o [raB
|Curnand N B |rE
[Curnand I oo |rE
IFeneparop 1 [ B = |rE
|1 Curnand N B |rE J

CoRpaHuTE KOHPUrYDaLMIO ‘

Pucynox 7.2

Jns momynst «ZET 2XX» manHast mporpaMma HOCUT HH(OpMaIMOHHBIH XapakTep. B
3aIyleHHOM OKHE IMPOTrpaMMbl MOKHO TOCMOTPETh HA3BaHUE KaHaJla U COOTBETCTBYIOLIHE
ATOMY KaHally MHTETPAIbHBI YPOBEHb, U3MEPSIEMbIi BEpXHUH JHMana3oH (OTHOCHTEIHHO
YCTAHOBJICHHBIX €AMHUI] U3MEPEHHMST) U €TUHULIBI H3MEPEHUSI.

B cniucke HazBanue kaHajioB OyayT oToOpaxaTbCsl BKIIOYEHHbIE (U3NYECKUE Ka-
Hasbl Moayns «ZET 2XX» u BUpTyaslbHbIE KaHaJbl, MOPOXKIAAEMbIE COOTBETCTBYIOIMMHU
nporpaMMamMu (IporpamMmbl (IIIBTPALlUH, TeHEPAllud CHTHAJIOB, TEH30METPUU M TEPMO-
METPUH, U JIp.).

7-1



IIporpamma HacTpolika BXOAHOrO quana3oHa ZETLab

Wnnukarop UHTErpanbHblii ypoBeHb | Il roxasbiBaeT MHTErpaNBHBIA ypo-

BEHb CUTHAJIa U, MPHU MPEBBIIICHUN MAKCUMAJIbHO JIOMYCTUMOTO YpPOBHS, MEPETPY3KY CO-
OTBETCTBYIOLIEr0 KaHaya. /[Be TpeThbUX 4YacTW MOJISI MHAMKATOPAa OTBEIECHBI JUISl YPOBHSA
CUTHaJIa, HE MPEBBIIIAIOIIET0 MAKCUMAIBHO JOMYCTUMBIN YpOBeHb. UeM BhIIIE YPOBEHb,
TeM OOJbIIe 3aMoNHICTCS WHAUKATOp. [IpW mMpeBbIIEHUH MaKCUMAaIbHO JOMYCTHMOTO
YPOBHSI UHAUKATOP 3aIIOJHAETCS MTOJHOCThIO KpacHbIM 11BeTOM. [IpaBblil kpall nHaMKaTopa
OCTaHETCSl KPAaCHBIM JI0 TE€X I10p, I10Ka Meperpy3Ka 1o KaHaly He OYAET CHSTA U MOJIb30Ba-
TE€JIb HE HAXXMET Ha MHAMKATOP JIE€BOM KHONKON «MBIILIK.

B criucke Jlnana3oH otoOpaxaercs MaKCUMaIbHO JOIMYCTHMBIA YPOBEHb BXOJIHOTO
CHUTHaJIa 10 COOTBETCTBYIONIeMYy KaHany. [Ipu kommiekTaruu moayns «ZET 2XX» rene-
paTopoM CHTHAJIOB, MOCJIE 3alycka IMporpaMMbl TI'€HEpallMd CHUTHAJIOB, B IIpOrpaMme
Hacrpoiika BX0OAHOr0 1Mana3oHa MOSABISIETCS BHUPTYyaJIbHBbIA KaHAJ TE€HepaTopa, a B
cnucke /luana3zoH oToOpakaeTcsi MaKCUMaIbHO JTOMYCTUMBIA YPOBEHb BBIXOJJHOTO CUTHA-
J1a TI0 KaHally TeHeparopa.

B cnucke Ea. u3am. oToOpakaroTcsi yCTaHOBJICHHBIE €JUHULBI U3MEPEHUS 110 COOT-
BETCTBYIOILIEMY KaHally. ENMHULIBI U3MEpEHUs yCTaHABIMBAIOTCS B nporpamme PemakTu-
poBanue ¢aiiioB napamerpoB (nyHkT 5 HacTpoiika mapamMeTpoB HM3MepHTEJIbHBIX
KAaHAJI0B HACTOSIIIETO PYKOBOJICTBA).

Jist BBIXOJa M3 MPOrpaMMbl HEOOXOJMMO HaXaTh KHOIKY [£3], pacrooKeHHYIO B
IIpaBOM BEPXHEM YIIIy OKHa.

7-2



ZETLab Iporpamma Y3KOIIOJIOCHBIN CITIEKTP

8 IIporpamma Y3KOIIOJIOCHBIN CIIEKTP

8.1  Ha3naueHume nmporpamMmbIl

[Iporpamma ¥Y3KONOJIOCHBIH CHIEKTP MpeIHa3HAueHA JJI YaCTOTHOTO aHAIHU3a CHT-
Hana. [lo BpeMeHHOI peanu3allii CUTHAja HAXOJATCS OTKIMKH 10 HaOOpy YacTOTHBIX
¢unbTpoB. LleHTpalibHbIe YacTOThI (PUIBTPOB PABHOMEPHO PACIPEACIICHBI 10 OCH YaCTOT.

[Tpu moMoIy mporpaMMbl Y3KOMOJIOCHBIH CHEKTP I0JIb30BaTEb 10 (GOpPME CIICK-
Tpa MOXKET ONPEACIUTh HATUYHE B M3MEPHUTEIHLHOM KaHaje TOHAIBHBIX CHTHAJIOB (JIHC-
KPETHBIX COCTAaBJISIOIINX) M IIYMOBBIX KOMIOHEHT (pucyHOK 8.1). JlomoaHuTEIbHBIE BO3-
MOKHOCTH TIOCTPOCHHS CIEKTPOrpaMM (HA0Op CIEKTPOB, PACCUMTAHHBIC B TOCIIEIOBA-
TEJIbHBIC MPOMEXYTKH BPEMEHHU U IPEIICTABICHHBIC B 2-MEPHOM H/MJIH 3-MEPHOM BHJIC)
MIO3BOJISIFOT MPOCIICAUTD JMHAMUKY HECTAIIMOHAPHBIX MIPOIIECCOB (PUCYHOK 8.2).

i e s [£)E)) W & vacononocusis crexp - Cnexrporpasa - Bubipo AP9B DEx
Hactora 869507y yposews(CK3) 35.79a5(0.00003g) TlapaweTpet Yacrora 280.00Tyspems 6.70c yposens 37.50 a6
1 Sance | \ k o i 1 Janch
] i 1

| Wnrepean, ¢

140

A . ¥ Ceusrite

800 500

0 2000 4000 5000 5000 10000

Pucynok 8.1 Pucynox 8.2

[ToctpoeHne cedeHuit crieKTporpaMMbl 10 BPEMEHH H 0 YacTOTe MO3BOJSIET U3Me-
PUTh IApaMeTPhbl HECTALIMOHAPHBIX MpoLieccoB (pucyHkH 8.3 — 8.4).

im| CnexTporpamma - CeyeHue no Bpemeny Ha 255.000 E]@ L] CrexTporpamsa - Ceuenpe no yactore va  4.50c @
Bpema= 530c  YpoeeHs= 51.14 g Yactota=3160.00 Ypoeews= 4328 g

50

60

40

30

20

2 4 6 8 10 12 0 5000 10000 15000

Pucynox 8.3 Pucynox 8.4

8-1



porpamma Y3KOITOJIOCHBIN CITEKTP ZETLab

Bo3MoXHOCTh TIONTydeHUsT MaKCUMAalIbHBIX M YCPEIHEHHBIX CIIEKTPOB, CpaBHEHUE
CIIEKTPOB C 33J]aHHBIM CIIEKTPOM (HOPMO¥1) MTO3BOJISIET JIETKO ONPEACTUTh PA3INIHE MEKIY
3aJlaHHBIM U PEaJbHBIM YPOBHEM. JTO HEOOXOJMMO MPHU MPOBEACHUM PA3IMYHOTO BHJA
MOHHUTOPHHTA 000PYIOBaHHS, BXOAHOTO/BBIXOHOTO KOHTPOJISL.

OnHOBpEMEHHBIN CIIEKTPAIBHBIN aHAINW3 B PA3MYHBIX YACTOTHBIX IUANA30HAX O]I-
HOT'O M TOTO K€ CHTHAJIa JIaeT BO3MOXKHOCTh HAOJIOAATh CIIEKTP KaK BO BCEM YaCTOTHOM
nuarna3oHe (MaHOpaMHBIA PEKWM), TaK U NMPOBOJAUTH ACTAIbHBIA aHAINU3 CIIEKTPa B BHI-
OpaHHBIX YACTOTHBIX JHMANa30HaX. ITO HEOOXOJUMO INMPH HAJIMYHHM B CHTHAJIC BBICOKOYA-
CTOTHBIX U HU3KOYACTOTHBIX JUCKPETHBIX COCTaBIIstoNuX (pucynku 8.5 — 8.6).

Ll YaxonosocHbii crexap - Curhand @ Ll YakonosocHbii crexTp - Curhand

X

Hacrora 1000 'y Hactora 10000y
ypoeens(CK3) 113.9745(0.001ME) ypoeens(CK3) 113.91a6(0.001ME)
| MH=1000¢ | | MH=100.0 ¢

50 50

MMWMMM.A e

0 50000 0 5000 10000

Pucynox 8.5 Pucynok 8.6

Ll VagononocHbim cnexTp - Curnani

Yactora 10000 My
ypoeeHb(CK3) 113.04p6(0.001ME)

|

| MH=100.0¢ |

0 500 1000

Pucynox 8.7

Bricokoe pasperienue (10 32000-x 1os10c) MO3BOJISET ¢ BHICOKOH TOUYHOCTBIO OIpe-
JIeUTh 4aCTOTY CTALIMOHAPHOIO TOHAJIBHOI'O CUTHAJA; Pa3/eJINTh HECKOJBKO OJM3iexKa-
IIMX YaCTOTHBIX KOMIIOHEHT. JTa CUTYyallusl 4acToO HaOII01aeTcs NpH BUOPOAKYCTUYECKOM
AQHaAJIM3€ Pa3JINYHbIX MEXAHU3MOB C MIEKTPUUYECKUM MPUBOAOM. B okpectHOoCcTH 50 I'1I, Kak
NPaBUJIO, HAOIIOJAETCS HECKOJIBKO JUCKPETHBIX COCTABISIOIIMX, CBA3AHHBIX C DJIEKTPO-
MarHUTHOM HaBOJKOM, MEXaHWYECKMMHU KOIeOaHMSMH, CBSA3aHHBIX C BPALICHUEM aCHH-

8-2



ZETLab Iporpamma Y3KOIIOJIOCHBIN CITIEKTP

XPOHHOTO 3JeKTpoaBurarens. Kak npaBuiio, Bce 3TH UCTOYHUKHM HAaXOAATCS B MOJIOCE HE
6onee 0,5 I'm.

[Ipu ananm3e MIyMOBBIX KOMIOHEHT MEIIAOIINUM (PAKTOPOM SIBIISIETCS HAIMYHE JIUC-
KPETHBIX COCTAaBJIIONIMX Ha CIEeKTpe. B mporpamme mpenycmorpena ¢yHkius O4uucTka
cnexkTpa ot auckperHbIx coctaBiasomux (JIC) (pucynku 8.8 — 8.9). Dra dynkiwms mo-
JIABJISICT BCE CTAllMOHAPHBIE TOHAJIbHBIC cUTHAJIBI. Ha pucynke 8.8 moka3aH CHieKTp cUTHA-
Ja ¢ IUCKPETHBIMU COCTABIIAIONIMMHE, Ha pUCYHKE 8.9 — rmocie 04ncTKU CIeKTpa.

Ll YakononocHsiH criekTp - Volt @ Ll VarononocHbin cnexTp - Volt
Yactota 9916.0 My Yactota 9916.0 Iy
yposers(CK3) 51.5046(0.00003g) yposeHs(CK3) 47.69a6(0.00003y)

[WH=250¢ [MH=25.0¢

!
:

100 100

50 Bl & VORUp o w9

0 5000 10000 15000 0 5000 10000 15000

Pucynox 8.8 Pucynox 8.9

[Ipu BHOpOaKyCTHYECKOM aHaIHM3€e OOBIYHO HCIONB3YETCSl MBE303JCKTPUICCKUE aK-
CEeJIEpOMETPBl. DTHU JAaTYMKU OTJAIOT CHUTHAJ, MPOMOPIUOHANBHBIA YCKOPEHHUIO B TOUKE
KperuieHus. Hopmbl Ha ypoBHM BUOpaAllMU U UX CHEKTPaJIbHBIM COCTaB YacToO 3aJar0TcCs IO
BUOPOCKOPOCTH. J[71s1 TOr0 4TOOBI MOMYYUTh CUTHAT BUOPOCKOPOCTH, HEOOXOAUMO MTPOUH-
TErpUPOBAThH MO BPEMEHU CUTHAJ BHOpoyckopeHwus. [Ipu OamaHCHpPOBKE BaXKHO IMOJIYYaTh
BUOpoOMEpeMeleHre B TOUKe KperieHus naTyrka. J[BoWHOM MHTerpal o BpeMeHH CUTHa-
Ja BUOPOYCKOPEHHSI TO3BOJISIET MOJYYUTh CUTHAT BHOpONEpPEMENICHHUS. JTH JOTMOIHU-
TenbHbIE (YHKIIUN UHTETpUpPOBaHUS U HudepeHIInpoBaHus CUTHATIA peaTu30BaHbl B PO-
rpaMMe.

Jlnst u3MepeHust ypoBHS JUCKPETHBIX COCTABISIONIUX OOBIYHO HCIIONB3YIOT U3Mepe-
HUE YpOBHs cpenHekBaaparndeckoro 3HaueHus (CK3) B monoce ¢punbTpa. B aTOM ciyuae
YPOBEHBb JUCKPETHON COCTABIISIFOIICH MPAKTUYECKU HE 3aBUCUT OT IOJIOCHI aHanmm3a. J[is
HU3MCPCHUA YPOBHA INYMOBBIX KOMIIOHCHT HCO6XOHI/IMO HU3MEPATH CIICKTPAaJIbHYIO ITJIOT-

HocTh MomHoctu (CIIM), koTopas 3amaercs B eounuya u3MepeHuﬂ/ 1y . 910 HEoOXO0-

JTUMO, TaK KakK CIIEKTpajbHas INIOTHOCTh MOLTHOCTH IIyMa HE 3aBUCHUT OT MOJIOCHI aHAIN3a.
[IporpamMma Y3K0moJI0CHBIN CIIEKTP MO3BOJIsAET paccunThiBaTh criekTphl o CK3, CIIM n
AMIUIUTYIHBIM 3HAUEHUSIM.
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porpamma Y3KOITOJIOCHBIN CITIEKTP ZETLab

8.2  OnucaHue NporpaMmsl

s 3amycka mporpaMMbl Y3KOMOJIOCHBIN CIIEKTP HEOOXOIMMO U3 MEHIO AHAJIU3
(pucynok 8.10) manenu ZETLab BriOpath koMaH/1y ¥Y3KONMOJOCHBIN CHEKTP.

IIpumeyanue: MporpaMMy MOXHO 3allyCTHTh HEMOCPEACTBEHHO U3 paboueil qupek-
topuu ZETLab (o ymomganuto: c:\ZETLab\). ms 3anyckaemoro daiina: spectr.exe

J AHanWs Wat1eperue Ote

i E‘ H3K0NoN0CHEIR CNekTp |

Pucynoxk 8.10

Ha »okpane wmonHuTOpa oOTOOpasuTcs paboyee OKHO MPOrpaMMbl Y3KOIOJI0C-
HbIH cniekTp (pucyHok 8.11). B 3aromoBke okHa OyAeT oTOOpa)kaThCs HA3BaHHME CaMOM
porpaMMbl U, 4epe3 THpe, Ha3BaHHE BBHIOpaHHOIO Ui aHanu3a kaHaima. Han rpaduxom
CIIEKTpa OTOOPaXKAOTCS M3MEPSEMbIC BEIUYMHBI (4aCTOTa, YPOBEHb CHTHAJIA), COOTBET-
CTBYIOIIHE MOJIOKEHHUIO Kypcopa rpaduka.

L VayononocHpIH cnexip - Curnani @@@
Yactota 3587.5TY vpoeeHe(CK3) 36.94a6(0.001mB)
Makc 45.50E(0.001mB) Cpen 36.3a6(0.001mMB)

|WMh=520¢ |

2000 4000 ROOD

Pucynok 8.11

8.2.1  ¥nmpaenenue kypcopom u macuimaouposanue zpaghuxos

HepeMCH_IeHI/IC Kypcopa I‘pa(I)I/IKa Ha HYKHYIO YaCTOTY OCYIICCTBIIACTCA HCCKOJIbKH-

MH CIOCOOaMU:

- TIOJIBECTH yKa3zaTelb «MBIIIN» Ha HY)KHYIO YacTOTY, HAXKaTh, U yJEPKUBAs HAKATOU
JIEBYI0 KHOIKY «MBILIN», TOXKIAThCS MOKa Kypcop rpaduka (BepTUKalbHas JIMHUS) HE
CpaBHSIETCS C YCTAaHOBIIGHHBIM yKazaTeleM «MbIny. [Ipu Haxatol u yuepxuBaeMoi e-
BOH KJIaBHUIIIE «MBIIIH» Kypcop rpaduka OyaeT cielroBaTh 3a NEpeMeNIeHHUEeM yKa3aTess

«MBIIIN» N0 TpaduKy;
- IIpU aKTUBHOM OKHE MPOrpaMMbl Y3KOIOJOCHBIN CIIEKTP HaXaTh JIEBOM KHOIKOMN

MBI Ha ToJie TpaduKa, U, IPHU MOMOIIU POJHMKA «MBIIINY, TIEpEeMeIIaTh Kypcop Tpa-
¢uka;
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- IpU aKTUBHOM OKHE IIPOrpaMMbl Y3KOIOJIOCHBIN CIIEKTP IEepeMELICHUE Kypcopa
BJICBO OCYILIECTBIISICTCS Ha)KaTHEM M yJIep>KMBaHHEM KHONKU KJaBUATypbl <A> (B JIaTHUH-
CKOH packiajke), BrpaBo — <D>.

MacmtabupoBaHue YUCIOBBIX OCEW OCYIIECTBISICTCS MPHU MOMOIIM MAaHMITYJISATOpA
«mbllby. [Tpu nepemenieHnn ykasaTens «MbIIIM» BIOJIb YHCIOBBIX 3HAYCHUN OCEH yKasa-
TeNb «MBIIINY OyAeT NPUHUMATh BHEUIHHUI BUJ B COOTBETCTBUHU C MPEANOIAraeMbIM JCH-
CTBUEM MaciTabupoBanus rpaduka. [locie ycTaHOBKY yka3aTels HaKaTh JICBOW KHOMKON
«MBIIINY, TUO0 MPOKPYTUTH pONIMK. PacTspkeHue unu cxartue rpaduka OPOUCXOAUT MPU
TIOMOIIHM yKa3aTelell NPUHABIINX BHUJ: 4, -4 — JUId TOPU3OHTaIbHOM ocu u T , * —

JUIs BepTHKaIbHOU oc. CIBUHYTH rpaduK BIPaBO/BICBO WU BBEPX/BHU3 MOKHO TPH T10-
MOIIM yKa3aTeJlel NMPUHABIIMX BUI: +— , —+ — JUIsl TOPU3OHTAIBHONW OCH U T , l — g

BEPTUKAJILHON OCH. ECIIM IOMECTUTD yKa3aTellb «MBIILIW Ha IIEPECEUCHHUE YUCIOBBIX OCEH,
TO OH NPUMET BUA < . IIpy HaXaTWu JIeBOW KJIABMINM «MBIIIN» NIPU yKa3aTele TaKoro

BHAA IIPOUCXOONUT aBTOMaCH_ITa6I/Ip0BaHI/Ie I10 OCH YpPOBH: CUTHAJIA.

8.2.2  Ilepenoc zpaghuueckoit u uucnennoii uHhopmayuu ¢ mexKcmogule peoaK-
mopul

Jnis kormmpoBaHus TpaduKa CIEKTpa HAXKATh JICBOW KHOIMKOM «MBIIIN» Ha T0JIE Tpa-
¢uKa mporpaMMbl U HaXKaTh KOMOMHAILIMIO «TOPSYMX KJIaBUIID» KiaBuatypsl <Ctrl> + <C>.
I'padux 3anumercs B 6ydep oomena (Clipboard). BecraButh rpaduk B 1H000M OTKPBITHIN
nokymeHT Microsoft Word nnu Excel Mo)kHO HakaTHeM «rops4uX KJIABHIID» KIaBHATYPbI
<Ctrl > + <V>, uiu Ha)xxaTueM Ha TPaBYIO KHOIKY «MBIIIN» U BEIOOPOM B TIOSBUBIIEMCS
MEHIO KOMaH/ibl BCTaBUTB.

Jlns xonupoBaHUs CONMPOBOIUTENBHON MHGOPMAUU Ha)XaThb JIEBOM KHOIKOH «MbI-
IIK» Ha MoJie rpaduKa MPOrpaMMbl U HaXKaTh Ha KHOINKY KiIaBHaTypbl <T> (B JATHHCKOI1
packiazike KiaaBuaTypsl). BcraButh 3Ty nH(bOpMaIuio B 000N OTKPBITHIN TEKCTOBBIN J10-
KYMEHT MOYKHO HAXKaTHEM «TOpsSYMX KiIaBui kiaBuatypsl <Ctrl > + <V>, unu Haxartuem
Ha MPaBYI0 KHONKY «MBIILIN» U BEIOOPOM B MOSBHUBIIEMCS MEHIO KOMaHAbl BecTaBUTh.

ConpoBoauTtenbHas HHPOpMAIUS UMEET CIEAYIOUIYI0 CTPYKTYPY: B MEPBOM CTpPOKE
MUIIETCA 3aroJIOBOK OKHAa, B JAaHHOM Clly4ae Ha3BaHUE IIPOrpamMMbl Y3KOMOJ0C-
HBIH CIEKTP ¥ Ha3BaHUE OTOOpPAKaeMOTO KaHaja; BO BTOPOM M TPEThEH CTPOKAX — U3MeE-
psieMBbIE BEJIMYMHBI, @ UMEHHO 3HAYEHHUE YaCTOTHI U 3HAYCHUE YPOBHS, COOTBETCTBYIOIINE
NOJIOKEHHIO Kypcopa rpaduka. Ecnu Brimto4YeHbl gomonHuTenbHbIC Tpaduku (Makcu-
MaabHblil, Cpexnuii 1 Daiin (HOpMa)), TO UX 3HAYCHHS MUIIYTCS B CICIYIONUX CTPO-
Kax.

Jlis KOMUpOBaHMS YMCIIEHHBIX 3HAUYEHHUH YacTOTHl U YPOBHS BUAMMOM yacTu rpadu-
Ka HaXaTbh JIEBOM KHOMKOW «MBILIN» Ha MoJie TpaduKa MporpaMMbl U Ha)KaTh Ha KHOIKY
kiIaBuatypel <N> (B JJaTHHCKOHM packiajke KJIaBUaTypbl). BetaBuTh 3Ty MH(pOpMaiuio B
000N OTKPBITHIN TEKCTOBBIN JOKYMEHT MOKHO Ha)KaTHEM «TOPSYMX KJIaBHI» KJIaBUATYy-
pb1 <Ctrl> + <V>, unm Ha)xxaTueM Ha MpaBylO KHOIKY «MBIIIM» ¥ BBIOOPOM B MOSIBUBIIIEM-
csl MEHIO KOMaHb! BeraBuTh. BeraBneHHas MHpOpMalus B TEKCTOBBIN TOKYMEHT OyJeT
UMETh CIICAYIOIIYIO CTPYKTYpY: CHauaia HJIeT CONPOBOAMUTENbHAs UH(OpMAIHs, B CIEay-

IOIUX CTPOKax OYyAyT pacroiaraThCsi 4acTOThl M COOTBETCTBYIOIIME YPOBHHU Ha 3TUX ya-
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crotax. Ecnu BiiIroueHsl nomnonHuTenbHble rpaduku (MakcumanbHblil, Cpennuii u
®daiij (HopMa)), TO 3HAUCHUS UX YPOBHEH OyayT H0OABIATHCS B CTPOKH OCHOBHBIX YPOB-
Hel. [Ipu KonmupoBaHWM UM BCTAaBKU YHUCIECHHBIX 3HAYEHHUI 4acTOThI M YPOBHS B JOKYMEHTBI
Excel, Bo3amoxxna 006paboTka 310l HH(OOPMAIMH U IIOCTPOEHHE TPa(GHKOB.

8.2.3  Hacmpoiika énewtnezo 6uoa npozpammul Y3K0no10CHwlil CHEKHp

[Tpu HaxkaTUM Ha MPaBYIO KHOIIKY «MBIIIN» Ha I0Je Tpaduka OKHA IpOrpaMMmsbl ¥Y3-
KOMOJIOCHBIH CHEKTP MOABISETCS JONOTHUTENbHOE OKHO [lapameTpsl.

Ha Bxnanke Ilapamerpsbl oToOpakeHus (pucyHok 8.12) HacTpauBarOTCs TUIT JTUHUN
U napameTpsl rpaduka. Tumel nTuHUA TpaguKOB MOTYT OBITH B BHJE T'OPU30HTAIBHBIX
(cTymeHek) WM JIOMaHbIX JUHUN. B 3TOM BKJIagKe TakKe yCTaHABJIMBAIOTCS MapaMeTphl
0TOOpaKEHHsI KOXKIO0T0 U3 IpaduKoB, IBET, TONIIMHA, 3aoJIHCHNE (3aKpalinBaHue) o0Jia-
cTH rpaduka.

Ha pucynke 8.13 mokazana Bkiaznka Ilapamerpbl ceTku. B 3T0il BKkiIanke MOXHO
BKJIIOYATh WIM OTKIIOYaTh OTOOpaK€HHE TI'OPU30HTAIBHOW M BEPTUKAIBHOM DPAa3METKU
ocell M NMHUM ceTku. B 3Tol BKIaake Takke 3amaercd o0nacTb BUAUMOCTH (00JacTb
oToOpakeHus1) rpaMKOB: BEPXHss, HUXKHIS, [IpaBas U JieBasi TPaHULbI TPapHKOB.

Naparerper 5

MapameTpel ceTin | UeeTa mwpndtel | Haamwes | Wiana | MapaMeTpEl OTOBRaEHHS
MapaMeTpe! oTofpakeHHa MapameTpel CeTKH | LigeTa H WpHpTb! ] Haammcb ] Llkana ]

THM NHHHF THN oced

PasHETKH OCed
% [opHaoHTaNLHLIE " NoMmaHHele

[V BepTHkansHaA [V ropHzoHTaneHas

MapameTpsl Fpadikka
INMHHKK CeTER

'YDOEEHE BrIiGop KaHana v [OpHEOHT anEHEIE I BepTHEaNEHEIE

EET rpadHLa
v OTobpakate rpadwe w FPaHHLE! BHAMMOCTH

1 TOMLHHA AHHAA Fpadiia (o7 1 Ao 5) | 0.005 BepxHAR | 2.5 Nesan

3anonHeHne

" Bes sanonHeHHA % sanonHeHHen |D HHHHAR | 1002.5 MpaeaA

* ManowHTenbHos " 3HaronepemeHHoe

MPHMEHHTE OTHEHHTE MpHMEHHTE OTHEHHTE

Pucynok 8.12 Pucynox 8.13

Ha pucynke 8.14 nokaszana Bkiaaka LiBera m mpu¢thl. B 5T0il BKilajgKe MOXHO
U3MEHATh pa3Mep Wpu(Ta YUCIOBBIX 3HAYEHUI Ocell M H3MepsieMbIX BeJIMYUH. B aTOM
BKJIQJIKE TaKXKe 3aJaeTCsl [[BET CETKH, Kypcopa, poHa, pa3MEeTKH OCEH, JIETeH/IbI.

Ha pucynke 8.15 moka3zana Bkianka Haammeb. B 3Toif BKIajke MOXHO 3ammcarh
JIOTIOJTHUTEIBHYIO TEKCTOBYIO MH(OpMaIHio, KoTopas OyneT oToOpaxarbcs Mpu KOMUPO-
BaHUU M BCTaBKHU Irpaduka CIEeKTpa B TEKCTOBbIM JOKyMeHT. [y 3anucu 3Toi uHpopMma-
UM HeoOxoaumo mnocTaBuTh ¢uiaxkok Iloka3aTs HaamMCh, BHIOpaTh HEOOXOAMMBIH
mpUQT U1 BBOAA U B 110JI€ BBOJIA HAJIKMCH HAOpaTh TEKCT.
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MapamMeTpbi @ MapaMeTpbi @
MapareTpel oTobpakeHHA ] MapareTpel oTOOpa%EHHA ]
MapaMeTpbl CETKH LeeTa M wpkdiTe! ] HaanHce ] LLkana ] MNapaMeTpel CETEH ] LgeTa H wpHTer  Haankee l LLkana ]
LWpndT
1z Pasmen WpKdTa (07 & Ao 300 ™ NokazaTe HaaMHce

LeeTa LLpHT. ..
CeTEa PasmeTka oced

Fyprop NereHaa

doH

TMRHMEHHTE OTMEHHMTE MNPHHEHHTE OTHEHHTE

i

!

Pucynoxk 8.14 Pucynoxk 8.15

Ha pucynke 8.16 mokasan ¢gparmeHT pabodero okHa MpOrpaMMbl ¥Y3KOMOJOCHBIH
CIEKTP C AOMOJHHUTEIBHON HH(pOpMALIHEH.

lapamMeTpLI =

MNapameTpel oToDpaXEHHA ]
MapaMeTpel CETEH ] LIEETa W WPHGTE ] Haanwee  Wkana

BepTHKaneHas Wkana MOpH30HTaNEH3A WKkana
ﬂaT""ﬂK B TOYKE 2 " PaEHoMepHan * PagHOMEpHaA
YacToTa B066.00 My WAOBEHE (TR
Make 20.086(0.001MEY Cpen 13.2 (* MarapHihqeckan " NorapHdtH-eckan

aE
120 " feumbentHan " 1/ okTaEHaR
100

Pucynoxk 8.16

MPHMEHHTE OTHEHHTE

Pucynok 8.17

Ha pucynke 8.17 nmoka3zana Bimagka Hlkama. B 3Toif BKIIajgKe MOXHO BBIOpaTh THII
NPE/ICTaBICHNUS TOPU30HTAIBHON W BEPTHKAJIBHOW IIKal. BepTHKanbHas IIKana MOXKET
OBITH TIPEJICTABJICHA B PABHOMEPHOM, JIOTAPU(PMUICCKOM HITU JeHOeTbHOM BHJE. [ opu-
30HTaJIbHASL IIIKaJla MOXET OBbITh MPEICTAaBJICHA B PABHOMEPHOM, JIOTAPU(PMHUUCCKOM HITH
1/n-oxTaBHOM (JI0JICOKTAaBHOM) BH/IE.

[Ipu BBIOOpE MpencTaBIeHUS BEPTUKATBLHOM MIKAIBI OTOOPAKEHUS YHCICHHOTO 3Ha-
YeHUsT U3MEPSEMOT0 YPOBHS HAJ| MMOJIeM rpaduka OTHOCUTEIBLHO TOJ0KEHHUsT Kypcopa Oy-
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JeT TakuM, KakKUM €ro BbIOpajgy B HACTPOHMKax MHapaMeTpPoB Y3KOMOJOCHOTO CIEKTpa
(HacTpoiika mapaMeTpoB Y3KOIIOJOCHOTO CIIEKTpa ONucaHa B riiaBe 8.3 HACTOALIEro pyKo-
BOJICTBA), @ CETKA BEPTUKAIBHOM MIKAJIBI OYAYT B COOTBETCTBHHU C BHIOPAHHBIM BHJIOM.

CoxpaHeHue M3MEHEHHBIX HACTPOEK OCYILIECTBIAETCS HakaTheM Ha kHonky Ilpm-
MEHMTb, Ipu 3TOM okHO IlapameTpsl 3akpoeTcs, a BHIOpaHHBIE HACTPOMKHU BCTYIST B CH-
ay.

Brixon u3 okna IlapameTpsbl 6€3 COXpaHEHHsI HACTPOEK OCYIIECTBISIETCS HAXKaTUEM
Ha KHOIIKY OTMEHHTb, TM00 Ha KHOIIKY 1 PAcCIIONIOKEHHYIO B IIPABOM BEPXHEM YIJIy OK-

Ha, 1100 HaXkaTHeM J1000M KHOIKOW «MBIIIN» Ha JH00€ MECTO dKpaHa, HE 3aHMMaeMoe
okHoM Ilapamerpsl.

8.2.4  ¥Ynpaenenue npozpammoir Yzkononocuwiit cnekmp

KHonku ynpaBieHus pacnojiaratorcs B paBoil YaCTH OKHA IPOIPaMMBI.

Knonka Iapamerpbl oTkpbiBaeT okHO HacTpoiika mapaMeTpoB Y3KO0MOJIOCHOTO
cnekTpa (HacTpoiika mapamMeTpoB Y3KOIOJIOCHOTO CIIEKTpa OnucaHa B TiaBe 8.3 HacTos-
IIEr0 PYKOBOJICTBA).

Knonka CrtapTt 3amyckaer npoIecc HelpepbIBHOTO O0TOoOpaxeHus crekrpa. [Ipu 3a-
JAHHOM HWHTEpBajie pacueTa M BKIIOYEHHBIX JOMOJHUTENbHBIX TpadukoB (MakcuMalib-
Hblil 1 Cpeannii) Haxkatre KHONKM CTapT OOHYJseT HAKOIUICHHBIC JJIsl pacdyera JOMoJ-
HUTEJIBHBIX TPapUKOB CIEKTPHI, U HAKOIUIEHWE HAYMHAETCS 3aHOBO, IPU STOM Ha3BaHUE
KHOTIKU MeHsieTcs Ha Crom.

Knonka Cron (may3a) ocTaHaBJIMBAeT MPOLECC OTOOPaKEHUsS CIEKTpa M HaKOILIe-
HUSl JIOTIOJIHUTENbHBIX I'paUKOB, IPU 3TOM IMpOIecC BBOJAA AAHHBIX Ipojonkaercs. [lpu
BKJIIOYEHHBIX JOMOJHUTENBHBIX OKHAaX IMPOrpaMMbl Y3KONOJIOCHBIH CHEKTpP HakaTHe
kHonky CTomn IJIaBHOTO OKHA IIPOrpaMMBbl PUBOJINUT K OCTaHOBKE IPOLIEcca OTOOpaXeHus
BCEX BKJIIOYEHHBIX JIOMOJHUTEIbHBIX OKOH, NPH 3TOM HAa3BaHME KHOIKHM MEHSIETCS Ha
Crapr. Bo3zoOHoBneHue mpoiiecca OTOOpa)KEHUs OCYIIECTBIAECTCS HaXKaTHEM KHOIKH
CrapT, ONMCaHHOM! BBILIE.

Knonka 3anuch no3BosisieT 3anucaTh MTHOBEHHOE 3HaY€HHE OTOOPaKaeMoro CIiek-
Tpa B TeKCTOBBIN (haitn ¢ pacumpenuem *.dtn. HaxaTne Ha KHONKY OTKPbIBAaeT CTAHIAPT-
HOE JMaJIOTOBOE OKHO, B KOTOPOM IPEIaracTcsl yKa3aTb JUPEKTOPHUIO ISl COXPAaHEHHS
daiina, 1 ums storo daitna. Jupexropus mo ymomdanuto — C:\ZETLab\resspect\. Ctpyk-
Typa ¢aiiia nmpencrasieHa B Tadymie 8.1.

Knorka YTenne mo3BoseT MpOCMOTPETh 3alIMCAaHHbIA paHee B popmate *.dtn daiin.
HoBrriii rpaduk oToOpaskaeTcst B TEX ke 0CSIX BMECTE C YKe 0TOOpakaeMbIMU TpaduKamH.

[Tone [Mw=170c  pHaxopnsuieecs moja KHomkoi UreHue, oToOpaxaer BpeMs pacueTa
JIOMOJTHUTEIbHBIX TpadukoB (MakcumanabHblii 1 Cpennuii). [1o ucreueHun 3a1aHHOTO
BPEMEHHU pacueTa JIOMOJHUTEIBHBIX TPaQUKOB 3aKOHUUTCS PAacUeT, OMOJHUTEIbHBIE Ipa-
(GUKH OCTaHOBSATCA, a B MOJIE OTOOPA3UTCsl YCTaHOBJICHHBIN MHTEpBal pacyera (IIUTeb-
HOCTB).

Nunuxatop | I noxaseisaer unTerpaneHbli ypoBeHs curHana u, Ipu Ipe-

BBIIICHUN MAKCUMAJIBbHO AJOMYCTUMOTO YPOBHA, HNCPCrpy3Ky COOTBCTCTBYIOIICTO KaHAJIA.
ﬂBe TPETHUX YAaCTHU MOJIA UHAUKATOpPa OTBEACHBI AJId YPOBHs CHUIHaJIa, HC IMIPCBBIMIAIOIICTO
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MaKCHUMaJIbHO JOMYCTHMBII ypoBeHb. YeM BbIllIe YpOBEHb, TeM OOJIbIIIe 3aMOIHIETCS MH-
nukarop. [Ipu npeBsIIeHMY MaKCUMaJIBHO JOITYCTUMOIO YPOBHS MHAMKATOP 3aIlOJIHACTCS
IIOJIHOCTBIO KpacHbIM 1BeTOM. IIpaBblil Kpail HHIMKATOpa OCTAHETCS. KPACHBIM 110 TEX I10D,
IIOKa Meperpy3ka 1o KaHayly He OyJeT CHsTa M I0JIb30BaTelb He HAXKMET Ha MHIUKATOp
JIEBOM KHOITKOW «MBILLIK.

JUist BBIXOJIa M3 MPOrpaMMbl HEOOXOJMMO HaaTh KHOIKY [£], pacrmoiioXeHHYIO B
IIPaBOM BEPXHEM YIUIy OKHa.

Tabauma 8.1
Home
P Ctpoku Onucanue
CTPOKH
1 Y3KONOIOCHBIN CLIEKTP HazBanue nmporpaMMsbl
2 Curnan 3 HasBanue xaHajia BBoJa CUTHaIa

KomMmenTapuii nons3oBatens. KoMMmeHTapuii BBOJIUT-
3 Jlatunk B Touke 2 cs1 B okHe HacTpoiika mapaMeTpoB y3KOII0JI0CHOTO
cnekTpa B noje KomMenTapuii 1411 3anucu

YacToTHbIN guana3oH - oT 1.00I'; 1o . .
[TapamMeTpsl HACTPOHKHU MPOrPaMMBbI Y 3KOTOJIOCHBIH

4 12500.00T'u. YacToTHOE paspelieHue -
1.00I'. ITonoca ananusa - 1.50 crexTp
Hara: 10-08-2005 Jara 3amicu ¢aitna
Bpemsi: 20:02:47 Bpewms Havana 3amucu (aiina
7 Yacrora Ypomenp Cpeanuit Hopma 3aroJIoBKH CTOJIOLIOB JaHHBIX, B JAHHOM Cilydyac B

(¢aiine yetpipe cTondma

Ty B(0.001MIIa) 15(0.001MIIa)

8 Envaunb m3Mepenns (TIo cTo0nam
25(0.001MITa) A penm ( nam)
9-1 u mocnenyr- | PacmosararoTcs 4MCIIeHHBIC 3HAYCHHS JAHHBIX, MMPEICTABICHHBIC B (JopMaTe C IUIaBaro-
LIUE CTPOKHU et 3amsiToi. B kadecTBe pasaenurests nenoi 1 ApoOHOM YaCTH UCTIONIB3YETCs TOUKA.

8.3  Hactpoiika napaMeTpoB Y3KO0NOJOCHOIO CIIEKTPa

Jls HacTpoiKK MmapaMeTpoB MPOrpamMMbl Y3KOMOJIOCHBIH CIEKTP HEOOXOIUMO Jie-
BOM KHOIKOH «MBbIIIN» HakaTh KHONKY [lapameTpsl, KOTOpasi HAXOAUTCS B BEPXHEM IIpa-
BOM YINly, Iocie 4ero ortoOpasurcs okHO Hacrpoiika mapaMerpoB Y3KONOJIOCHOIO
cnektpa (pucyHok 8.18). Oxno Hacrpoiika mapamMeTpoB Y3KONOJIOCHOIO CHEKTpPa
MOYKHO TaK)Ke€ BBI3BaTh Ha)KaTHeM KJIaBUIM <ESC> kiaBHaTypsl Mpu akTHBHOM OKHE ITPO-
IrpaMMbl Y3KOIOJIOCHBIN CIIEKTP.

CBepxy okHa OyzaerT OoToOpakeHa YCTaHOBJIEHHAs 4acToTa AMCKpeTH3auuu B [’
(ycTaHOBKa 4YacTOTHI AMCKpeTH3alMu omucaHa B paszaene 4 Hacrpoiika mapamerpos
aHAJIOTOBBIX BXO/JI0B M BbIX0Ja HacTosmiero PykoBoacTea oneparopa).

B monsx co crpenkamMu (CHUCKH) v | BpIOMpaTh 3HA4YEHHs] MapaMeTpOB

MOYKHO JIBYMsI CIIOCOOaMHU:

- HaXaTh Ha CTPEJIKY MOJI U «MBIIIBIO» BHIOPATh U3 PACKPBIBLIETOCS CIHCKA HY>KHOE
3HaYCHHE;

- HaXaTh JIEBOW KHOIKOM «MBIIIM» Ha IOJ€ M MPU HMOMOILU POJIMKA «MBILINY, JIUOO
KHOMNOK KJIaBHATYpPhI CO CTPEIKaMM <t>u<l> BbIOpATh HYXKHBII 3JIEMEHT.
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acTpodKa NapaMeTpoB ¥3KONONOCHOr O CNEKTPa =

Yacrora guckperusaum; 50000 m
YacTarHer akanason, My K.aHan usteperis
ECCR - | [Corvor =
YacTorHoe paspewende, Mo Becoean dyHkumA
E =1 frave =
YopeaHeHue, cex HHTerpuposaHme/audg
|1 j |683 06patoTkK j
Tun yopeaHeHUR Tun ofipataTki
|nuHeﬁHne ﬂ |J:|.HCK|:IETHDE N ﬂ
TN NpeaCTEENEHUA K.oreHT apHi4 408 3anucu

|cpauHee KESAPETMUHOE ﬂ |
PacueT sHaueHuWi no ' M EaMaHHBI PUAETR
|ﬂ0rapuq:muqecr<oe,,u5 ﬂ [~ O4uctka cnextpa ot AC

NonoAHHTEAEHEIE OKHE WHTepEan pacyeTa
[ Kenctp 100 CEK

[ Cnektporpatara
[ 3D-cnekTporparama
[ lNpoxogHas

JonanHUTENEHEIE MPaPUKM
v M akcumansHe

| CpeaHui

| PPaiin [Hoprda)

EDHD&HEHHE W BOCCTAHOENEHME $aAN0E

KoH$Hrypauma - SEII'IMCbJ - MTEHHE J Hopraa J

anMEHHTbl OTHEHUTE |

Pucynoxk 8.18

Crniucox YacToTHbIi Anana3oH, 'y - BBIOOp 4acTOTHOrO Juana3oHa (IIOJIOCHl aHa-
7u3a) B KOTOPOM OyZI€T MPOU3BOIUTHCS aHAJIN3 CUTHAJIA.

Crniucox Kanan namepennii - BBIOOp BKIFOUEHHOTO (PU3NYECKOT0 JINOO BUPTYaJIbHO-
ro KaHaja, 110 KOTOPOMY B IpOrpaMMe Y3KONOJIOCHBIN creKTp Oyner oToOpakaTbes
CIIEKTpP CHUTHAJIA.

Criucok YacroTHoe paspemenne, 'y - BIOOp yacTOTHOTO pasperieHus (mar Mex-
JIy 4aCTOTaMH Pa3JIoKEeHUs OBICTPOTO JINOO TUCKPETHOTO Tpeodpa3oBanus Dypse).

Cnucok BecoBasi pyHKIuUS - BBIOOp THIIA BECOBOM (PYHKIIMU (OKHO B3BELIMBAHUA),
NpUMEHSeMOl MpH CHEeKTpaJbHOM aHanu3e. BecoBas (QyHKIMS omMchIBaeT 3aBUCUMOCTD
BKJIaJ[a MPEAIECTBYIOIMIMX OTCYETOB UCCIIEyEMOI0 CUTHAJIA B BBIYMCIIIEMBII CTIEKTP.

Bo3moxHBIN THIT BRIOUPaeMOil BECOBOM (yHKITHIA:

» TpPSMOYTOJIbHAS;

> XamHa;

» XOMMHUHTA;

» biaskmana;

» Baprnera;

» bikmana cTaHgapTHasl.
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OcHOBHBIE TTapaMeTpbl BECOBBIX (YHKIMN MPUBEACHBI B TabmuIe 8.2,

Tabiuwua 8.2
HaumenoBanue Jlonyctimoe OTKHO_ ODKBUBaJIEHTHAA Hosoca OTKII0OHEHUE
. HEHHUE CpeTHEH Ja- 0 YpOB-
BECOBOM (hyHK- CTOTH! (uBTpa ImymoBad nomo- | < 5, ITUPUHBI TTOJOCHI
07071 1000 Iy, % ca,ly Iy ¢mibTpa, Iy
[TpssmoyrosibHas 0,05 20,00 17,8 0,60
XsMMHHTA 0,05 30,00 28,8 0,90
Bipkmana 0,05 34,54 33,6 1,04

Crincok YcpenHeHue, ceKk — BEIOOp MPOJOIDKUTENIEHOCTH YCPEAHEHUSI MTHOBEHHBIX
CHEKTPOB, B CEKyHJaX. 3HAYCHHs] YCPEAHEHHsS] MOKHO JTMOO BBIOMPATh U3 CHHCKA, JUOO
BBOJIUT C KJIaBUaTypbl. MakcumainbHoe ycpeanenue 10 ¢, muanmansnoe ycpennenue 0,1 c.

Cnucox HuterpupoBanme/nudd. - BpiOOp BuAa oOpaOOTKM CHUTHANA: JIBOWHOE
muddepernmpoBanue, nuddepeHimpoBanne, 6e3 00pabOTKU, HHTETPUPOBAHUE, TBOMHOE
uHTerpupoBanue. OyHKIUS MoJe3Ha IpU paboTe ¢ JaTYNKAMU CKOPOCTH M YCKOPEHHS.

Crncox Tun ycpeaHeHus - BBIOOp TUIIA PEKMMa HAKOIUICHHUS U YCPEIHEHUS CIICK-
TPOB: TUHEIHOE, YKCIIOHEHI[UATbHOE.

Crmcok Tum 06padoTku - BEIOOP THITA 0OPaOOTKU CUTHAJA: OBICTPOE MM JUCKPET-
Hoe npeoOpazoBanue Oypne.

Y3KO0MONIOCHBIM CHEKTP PAaCCUUTHIBAETCS C IMOMOILBIO ITpeodpasoBanus Pypwe ¢ uc-
MOJIb30BAHMEM BECOBBIX (DYHKIIHIA.

JuckpeTHpiM TipeoOpa3oBaHneM Dypbe Ha3bIBAIOT TMapy B3aMMHO OJHO3HAYHBIX
npeoOpa3oBaHuUi:

psiMOe TpeoOpa3zoBaHue

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

o0OpaTHOe TipeodpazoBaHue

1 & ik
x(n):WZX(k)e Non=o0,1,...,N-L
k=0

rJe:

X(n), n=0, 1, ..., N-1 — mociie1oBaTeIbHOCTh BO BPEMEHHOW 00J1acTH (BEIIECTBCHHAS
WITH KOMILICKCHAsI);

X(k), k=0, 1, ..., N-1 — nuckpetnbie kK03hduimenTsl Oypbe (BEIICCTBEHHBIC WU

KOMILJIEKCHBIE) — OJIMH MIEPUO/I MOCJIE0BATEIbHOCTH B YaCTOTHOM 00J1aCTH;
k — Homep otcuera mocienoBareabHocTH X(K), cOOTBETCTBYIOMINI YacTOTE KA®M;
2
- er‘lk
e - IOBOPAYMBAIOIIMIACS MHOXHTEIh, OTOOpakaeT yroi MOBOPOTa HA MUHUY-
HOM OKPYXKHOCTH KOMIUIEKCHOM Z-TUIOCKOCTH.
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BricTpeim mpeoOpazoBanueM Dypbe HA3BIBAIOT HAOOP AITOPUTMOB, MpEAHAZHAYCH-
HbIX 11 ObicTporo BeruuciaeHus AIID. J{nsa BII® nmuna N ncxomHol mocienoBaTeIbHO-
CTH 0JDKHA OBITH paBHOI N=2", rae V — 11e10e HOI0KHUTEIFHOE YUCIIO.

KosnndecTBo GpuIbTPOB B y3KOIOJIOCHOM aHaiu3e MOXeT ObITh paBHbIM 2" win (1, 2,
4,5, 8)*10". IleHTpaibHbIC YaCTOThI Y3KOTIOIOCHBIX (DUIIBTPOB PABHBL:

f =f _-m/IN/2

m ouckp
rae f(mkp — 4acToTa AUCKPETU3ALINUH,
m — HoMep PUIbTpA,
N — KOJIMUYECTBO M0JIOC aHATIU3A.

[Hupuna mosocsl (UIBTPOB Y3KOMOJOCHOTO CIEKTPaJbHOTO aHAIM3a 3aBHCHUT OT
PUMEHSIEMON BECOBOW (DYHKITUH.

Cnucox Tunm npeacraBjieHus - BEIOOp THIA MPEICTABICHUS: CIEKTpajabHas IJIOT-
HOCTb, CIIEKTpaJIbHAsl MOILIIHOCTb, CPEIHEE KBAJPATUYHOE U TMKOBOE 3HAYCHHUE.

B none KommenTapuii ajs 3anucu MOXHO BBECTH C KJIaBHATYpHI JIFOOYI0 HEOOXO-
mumyro uHpopMamuo. MakcumanbHas JyinHa BBoAMMOM mHpopmanuu - 200 cMMBOJIOB.
Ona Oyzet nobaBiieHa B TEKCTOBBIN (haiii ¢ paciuperreM *.dtn B Buae KOMMEHTApHs ITPU
3ammmcH pe3yabTaToB 00padboTku curHamoB. CTpykTypa ¢aiira nmpencrasieHa B Tadimie 8.1

Criucok Pacuer 3HauyeHuii mo Y - Beioop Jlorapupmuueckoe B 1b (torapudpmuye-
CKHUH MaciiTad, OTHOCUTEIBHO OINOPHOIO 3HAYEHMs JUIs BhluMciieHus Ab) uinu JIluHeiiHoe
(MuHelHBI MacITad B eIMHHUIIAX U3MEPEHHs) 0ToOpakeHke criekTpa. OMmopHOe 3HAYCHUE
s BeunciieHuss 1b 3amaercs B mporpammve PemaktupoBanue ¢aidioB mapaMeTpoB
(myukt 5.3 Kondurypauus uzmepureabHbix kanajaos (tabconfig.cfg) nacrosmero Py-
KOBO/ICTBA ONEpPaTopa).

Onaxok MeaMaHHbIH (PMIBTP BKIIOYACT/BBIKIOYAET OYUCTKY CIIEKTpa OT JAHC-
KPETHBIX COCTaBIISIFOIIMX.

Pamka JlonotHUTe/IbHbIE OKHA — YCTAaHOBKA/CHATHE (JIAXKKOB JUIsl BKITIOUEHHS!/ BbI-
KIIFOUEHUS TOTIOJHUTEIbHBIX OKOH aHaiu3a. Bkiouaemble/BBIKIIOYAEMbIE JTOTIOTHUTEINb-
HBIE OKHA!

- Kencrp;

- Chnexkrporpamma,;

- 3D-cnekTporpamma,

- IIpoxoanas.

JlomomHUTEbHBIE OKHa omnuchiBaloTcsi B TyHKTe 8.3.1 /lononnumenwsnvie oxkna
HacTosero Pykosoacrea oneparopa.

B nosie MuTepBaj pacyera 3a7aeTcsi BpEMEHHOW MHTEPBAJ pacyeTa JIOMOJHUTEIb-
HBIX TpadukoB (MakcumanbHbiii 1 Cpeqauii). MunumanbHoe Bpemst pacdetra — 10 cexyHf,
makcuManbHoe — 1000 cekyn .

B pamke lonmosnutenbHble rpaduku ais oToOpakeHHss Ha TpadUIecKOM IOJie
POrpaMMbl Y3KOMOJIOCHBIH CHEKTP MaKCUMAIBHBIX M CPEIHUX CIEKTPOB, a TAKXKE 3a-
naHHOTO criekTpa (Dais (HopMa)) HeoOXOAMMO YCTAHOBUTh COOTBETCTBYIONIHE (IIAXKKH.
VYcranoBka/cusaTre ¢uiakka MakcHMaJIbHBIN MO3BOJIIET BKIIOUYUTH/BBIKIIOYUTE OTOOpa-
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KEHHE MaKCUMAJIbHOTO CIIEKTpa CHrHaya. Y craHoBKa/cHiATHE (praskka CpeaHuii mo3Bosis-
€T BKJIIOYHUThH/BBIKJIIFOUUTH OTOOpaKEHHE CPEIHEro CIEKTpa CUrHaa.

[Tpu ycranoBneHHBIX (axkax MakcuMaabHblil 1 CpeAHUii B IJIaBHOM OKHE IIPO-
rpaMMbl Y3KOIMOJIOCHBIH aHAJM3 B rpaguueckoi yactu OyayT oToOpaXkaThCsl BEIOpaHHbIE
JIOTIOJTHUTENIbHBIE TpauKK, a B IMOJIE MHAMKATOPA, PACIIOIOKEHHOTO MOJ| KHOMKOW 3a-
NUCb, NMOABUTCS Haanuch UH= U psAaoM ¢ 3TOM HAANKMCBhIO HAYHETCS OTCYET BPEMEHHU
YCTaHOBJICHHOTO MHTEpBaJia JUIs pacueTa JONOJIHUTEIbHBIX Tpaduko (MakcuMaibHbI
u Cpeanmii).

s oroOpakeHHsI B IJIaBHOM OKHE MPOrpamMMbl Y3KOMOJIOCHBIN aHaau3 B rpadu-
YeCKOM 4acTu 3aJaHHoro crekrpa (Paiis (HopMa)) HeoOXOAUMO CHavalla yKa3aTh JUPEK-
TOpHIO, TJie XpaHuTcs AToT (aitn. J[ns sToro, B okne HacTpoiika mapamMeTpoB y3KoIo-

JIOCHOTO CHeKTpa HaXaTh KHOINKY -=, pacIOJIOKEHHYI moa Haimnucbkio CoxpaHe-
HHe U BOCCTaHOBJeHHe (pailiioB cupasBa or Haanucu Hopma, u B CTaHZApTHOM OTKpPBIB-
HIEMCS IMAJIOTOBOM OKHE yKa3aTh JUPEKTOPHUIO, TJe XpaHUTCS (aii 3alaHHOTO CIIEKTpa.
Nupektopust o ymomuanuio — C:\ZETLab\config\. [lamee, yctaHoBuB/CHSB (iiaykok
®dajij (HoOpMa), MOXKHO BKJIFOUUTH/BBIKIFOYUTh OTOOPaKEHUE 3a/IaHHOTO CIIEKTpa.

Oroii (yHKIHMEH yZOOHO BOCHOJB30BATHCS, KOT/IA HAIO OTCIECIUTH IPEBHIINICHUE
CUTHAJIa HaJl 33JIaHHOM CIICKTPAIbHON XapaKTEPUCTHKOM.

daiin (HopMa) co37aeTCsl W PEAAKTUPYETCsl JHOOBIM TEKCTOBBIM PEIaKTOPOM,
Hanpumep, NotePad, 1 momken umers paciupenue *.nrm. Crpyktypa daiina nomKHa
HMMEET CJIECAYIOUIUN BU:

1. 80.
10. 70.
100.0 80.
1000.0 90.
10000.0 100.

B neBblii cTonmber; 3aHOCATCS YacTOTHI 10 OPSIAKY BO3PACTaHUS CBEPXY BHU3 B Tep-
1ax, BO BTOPOW — YpOBEHb B JermOenax. Pa3menurenemM Mexay 3HAYCHUSIMH YacTOTBI U
COOTBETCTBYIOLIMM YPOBHEM Ha ITOH 4aCTOTE SBISAETCS MPOOEII.

JononmuutenpHble rpaduku onuceiBatoTcss B myHKTe 8.3.2 /onoanumens-
Hole zpagpuxu Hactosiero PykoBoacTBa oneparopa.

[Mox Haanuceio CoXpaHeHne H BOCCTaAHOBJeHHe (allJIOB, HAXOIATCS KHOMKH, M03-
BOJISIFOILIME 3aITUCATh MM OTKPHIThH 3alIMCAaHHYIO HACTPOIKY nmapameTpoB okHa HacTpoiika
NapaMeTpPoB Y3KOMOJOCHOT0 CleKTPa. MOXHO 3aImicaTh HAaCTPOCHHbIE TApaMETPhl OKHA
B (aitn koHuUrypanun (HECKOJIBKO Pa3lIMUHBIX HACTPOEK B paszHbIe (haitnsl). /s storo,
OCIe HACTPOKKHM, HAXKATh KHONKY _..| PAacCIONOKEHHYIO cnpasa oT Hajamuck Koudury-

panMs — 3aNKUCh, U B CTAHIAPTHOM OTKPBIBIIEMCS JUAJIOTOBOM OKHE YKa3aTh TUPEKTOPHUIO
JUIsl cOXpaHeHus (aitna u 3a1aTh uMs 3 ToMy (aitmy. Daiin B yKa3aHHYIO TUPEKTOPHIO 3a-
nuieTcss ¢ pacmmpenueM  *.nsp. Ilo ymonuaHuio JUpeKTOpHs Ui 3aluChu  —
C:\ZETLab\config\. [Ipu nocnenyromieir paboTe MPOCTO OTKPHITH 3alMCAHHbIN paHee (ain
KOH(UTypauu ¢ COXpaHEHHBIMHA HAacCTPOWKaMHU M BCE HACTPOHKHU BBICTaBATCS B COOTBET-
CTBUU C 3allMCaHHBIMH JTaHHBIMU B 3TOT (Qaitn. s oTkpeiTus daitna koHuUrypauuu
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H&XaTh KHONKY .| PACIOJIOKCHHYIO CIIpaBa OT HAIUCH — YTeHHe, H B CTAHIaPTHOM

OTKPBIBIIEMCSI TUAJIOTOBOM OKHE YKa3aTh JUPEKTOPHIO JUUIsl OTKPHITUS (aiina koHurypa-
uuu okHa HacTpoiika napaMeTpoB y3KOMOJ0CHOTO CIIEKTPA.

Knonka IlpuMeHUTH — CIY)XKUT AJIi BBOJIa HACTPOEK B MpOrpammy Y3KOmoJIoc-
HBbII CHeKTP U Beixoaa u3 okHa HacTpoiika mapameTpoB y3KOIOJOCHOTO CIIEKTPA.

Knonka OTMeHMTDH — CITYKUT ISl BbIXOJ1a U3 okHa HacTpoiika mapameTpoB y3Ko0-
MOJIOCHOT0 cIeKTpa 0e3 BBOJAa HACTPOEK B MPOTpamMMy Y3KOMOJIOCHBIH CHEeKTP

3akpeiTh OKHO HacTpoiika mapamMeTpoB Y3KOMOJOCHOI0 cHeKTpa 0e3 BBOJa
HACTPOEK B MPOrpaMMy Y3KOMOJOCHBIH CIIEKTP MOKHO TaK)Xe€ U HaKaTHEM JIEBOM KHOTI-
KON «MBIILIM» Ha KHOIKY [E], pacroIoxKeHHYIO B IIPABOM BEPXHEM YTy OKHA.

8.3.1 Jlononnumenvhule okHa

8.3.1.1 Kencmp

[Ipu ycranoBke ¢uaxka Kenmerp B pamke /lonoiHuTte/bHble 0kHa okHa HacTpoii-
KA IapaMeTPOB Y3KOINOJOCHOI0 CIEKTPAa OTKPHIBACTCS OIOJHUTEIBHOE OKHO Kell-
CTpPaJILHOTO aHaN3a Y3KonoaocHbIi cnekTp — Kenerp (pucynok 8.19).

Ll YakononocHbin ciekTp - Kencip - Curnand
Bpema 0.0031mc
ypoeeHs 131.192a6(0.001mB)

140
130
120

110

0 0.002 0.004 0.006 0.008

Pucynok 8.19

B Ha3BaHWM OKHA MUIIETCS Ha3BaHUE caMoro crekTpa (Y3KOmoJIOCHBbIH CHEKTp),
yepe3 THpe HazBaHue JonosHuTensHoro okHa (Kemerp) u, yepes Tupe, Ha3BaHHE KaHaia
(manpumep Curnanl). Kenctp - 310 00patHoe mpeobpazoBanue Dypbe oT jorapudma
CIIEKTpPa, UMEIOLIUI pa3MEPHOCTb BPEMEHH.

KencrpanbHblil aHanu3 NpuMeHUM, HalpUMep, IPU aHAINW3E PEeUn JJIsl ONpeeIeHUs
4acTOTHl OCHOBHOT'O TOHA M IO3BOJSET OTIECINUTh MEJIEHHO MEHSIOUIYIOCS COCTaBIISIO-
YO CTIIEKTPa OT OBICTPO MEHSIOIICHCS.

VYmpasieHnne KypcopoM U MacmTabupoBaHue rpaduka OCyIIECTBISETCS TaKKe KaK U
B IJJABHOM OKHE NPOrpaMMbl Y3KOMOJIOCHBIN cmekTp (myHKT 8.2.1 Hacrosmero Pyko-
BOJICTBa oneparopa). [lepeHoc rpadudyeckoii U YucIeHHONH HH()OPMAIMH OCYIICCTBIISACT-
Csl TaK e, Kak M B TJIAaBHOM OKHE MPOTPaMMBbl Y3KOMOJIOCHBIN cnekTp (MyHKT 8.2.2
Hacrosiiero PykoBojcrBa onepartopa).

Knonka Crapr 3amyckaeTt mporecc HenmpepbIBHOIO OTOOPaXXEHUs KETICTPa.
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Knomnka Cron (may3a) ocTaHaBIMBaeT Ipoliecc oToopakeHus kencrpa. Janpneiimee
IPOIOJDKEHHE Ipoliecca 0TOOpakeHUsI OCYLIECTBIsAETCS HaxaTtueM KHonku Crapr, omnu-
CaHHOM BBILLIE.

KHonka 3anuch 1o3BOJISET 3alMCcaTh MIHOBEHHbBIC 3HAUEHUSI O0TOOpakaeMoro Kerl-
CTpa B TEKCTOBBIN (aiin ¢ pacummpenueM *.dtn. Haxatue Ha KHOIIKY OTKpPBIBACT CTaHIapT-
HOE JIMAJIOrOBOE OKHO, B KOTOPOM IpeiJlaraercsl yka3aTb JUPEKTOPHUIO JUIsl COXPaHEHMs
daiina, 1 ums dtoro daitna. Jupexropus mo ymomyanuto — C:\ZETLab\resspect\. Ctpyk-
Typa (aityia npeacrasieHa B Tadbauie 8.3

Tab6muma 8.3
Howme
P Crpoku Onwucanue
CTPOKH
1 KerncTp y3KomosoCHbIN CIEKTP Ha3Banue 1ONONHUTEIBLHOIO OKHA
2 Curnan 3 HasBanue xaHana BBoJa curHajia
Kommenrapuii mnonb3oBarens. KommenTtapuii
BBOAUTCI B OKHe Hacrpolika mnapamerpoB
3 JlaTuuk B TOuKe 2 P P P
Y3KOIIOJIOCHOr0 cnekTpa B nosie Kommenra-
pui I 320 CcH
YacToTHBIN AUana3oH —
4 ot 6.104I'u no 12500.00 1. TTapameTpsI KencTpa y3KOIIOJIOCHOTO CIIEKTpa
IIar mo yacrtote - 6.104111. P P pay p
ITonoca ananuza - 11.871
5 Hara: 10-08-2005 Mara 3anmcu ¢aitna
6 Bpems: 20:02:47 Bpewms Havana 3anucu daitna
7 Bpewms YpoBeHb 3aroJI0BKM CTOJIOIOB JaHHBIX
8 cex 15(0.001MB) Enununps! m3meperns (1o croaduam)
9-1 u mocneny- | PacmosararoTcs YHCICHHBIC 3HAUCHUS TaHHBIX, IPEICTABICHHbBIC B (hopMaTe C IIaBaro-
IOIIHe CTPOKH | TIeH 3amsToil. B kauecTBe pazaenuTens meioi u ApoOHON YacTH UCTIONB3YETCS TOUKa.

s 3akpeitus okaHa Kenerp Hano, mu6o B okHe HacTpoiika napaMeTpoB y3Komno-
JIOCHOTO crekTpa cHATh ¢(naxok Kemerp B pamke JlomoJiHUTeNbHBbIE OKHA, JHOO
HaXXaTh KHONKY (B, paclogoKEHHYI0 B IPaBOM BEPXHEM YIJIY OKHA, IPH 3TOM (IIAKOK
KencTp aBTOMaTH4€CKH CHUMETCHI.

8.3.1.2 Cnexkmpozpamma

[Tpu ycranoBke ¢naxka Crnekrporpamma B pamke /[omoJIHUTeIbHBbIE OKHA OKHA
Hacrpoiika napaMeTpoB y3KOII0JIOCHOTO CNIEKTPA OTKPBIBAECTCA JOIMOJIHUTEIHLHOE OKHO
BpPEMSI-4aCTOTHOI'O paclpe/iesieHUs CUTHaIA Y3KOMOJIOCHbIN cnekTp — Cnekrporpamma
(pucynok 7.20). B aTom okHe OymeT 0ToOpakaThCsl BpEMSA-4aCTOTHOE PaCIpeIe/iCHHE CUT-
Haja - CIIEKTpOorpaMma.

CrnexkTporpamma JaeT NpeJCTaBI€HHUE O PAaCHpPEeIeHUH YacTOT CIEKTpa B pa3HbIe
MOMEHTHI BPEMEHH.

B Ha3BaHWW OKHA MHUIIETCS Ha3BaHHE caMOro crekrpa (Y3Ko MOJIOCHBIH CIeKTp),
Yyepe3 TUPE Ha3BaHHE JAOMOJHUTEIBHOTO OKHa (CreKkTporpaMma) u, 4epes3 TUpe, Ha3BaHHUE
kanana (Hampumep Curnadl).
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[IBeT oToOpaxaeT ypoBeHb criekTpa. Huszkue ypoBHH OTOOpa)karoTCs YepHBIM LIBE-
TOM, BBICOKHE — KPAaCHBIM.

| Cnekrporpamma - CurHani @@@

YacToTa 1087.50My  BpemA 53.00C  ypoBEHb 63.35a6(C CTapT
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Pucynoxk 8.20

[Tepemernienne kypcopa rpaduka OCyIIECTBISAETCS YCTAHOBKOM yKa3aTels «MBIIIN»
Ha TepecedyeHre MHTEPECYIOMINX YacTOTHl U BPEMEHH M Ha)XaTh JIEBOW KJIABHIICH «MBbI-
IIH.

MacmrabupoBanue rpaduka CHEKTPOTPaMMBI OCYIIECTBIISIETCS TaK K€, KaKk U B
IJIABHOM OKHE IPOTpaMMbl Y3KOMOJIOCHBIH criekTp (myHKT 8.2.1 Hacrosiero PykoBoa-
cTBa omeparopa). MacmraOupoBaHHe MO YPOBHIO B CIIEKTPOTPaMME OCYIIECTBISCTCS
Ha)KaTHeM JIeBOM KJIaBHMILEH «MBILIN», IPU MOSABISIOIIMXCS COOTBETCTBYIOUIMX Ipaduue-
CKMX BHJIaX Kypcopa, Ha BEPTHUKAIBHYIO KAy CIIEKTPOTPaMMbl, KOTOpast HAXOIUTCS IO
kHonkoi IlBeTHOM BH/I.

[TepeHoc rpaduveckoil 1 YUCIEHHONH WHPOPMALIUN OCYIIECTBIISIETCS TAK JKe, KaK U B
IJIABHOM OKHE IPOTpaMMbl Y3KOMOJIOCHBIH criekTp (MyHKT 8.2.2 Hacrosero PykoBoa-
CTBa ONeparTopa).

Knonka Ctapt 3amyckaeT HaKOIUIEHHWE CIEKTPOB B CIIEKTPOrpaMMy, IPHU 3TOM 00-
HYJISIFOTCS. HAKOTIJICHHBIE CIIEKTPHI.

Knonka Cron (may3a) ocTaHaBIMBAeT MPOIECC HAKOIJICHHE TEKYIIHMX CIIEKTPOB B
cnekTporpamme. Taxoke, mpu HakaTHH KHOMKH CTOM, IPOMCXOUT OCTAHOB BKIIFOUEHHBIX
okoH ceueHuil (Ceuenue mo yacrore u Ceuenue no BpeMenu). OKkHa CEYCHHI CIIEKTPO-
TpaMMBbI OINMCBHIBAIOTCSl HIDKE. JlanpHelIiee MpoJoIDKeHne Ipolecca HaKOIJICHUS CIEK-
TPOB OCYILIECTBISETCSA Ha)kKaTHeM KHONKU CTapT, ONMMCaHHOM BBIIIIE.

Kxomka 3anuch 1MO3BOJISIET 3amucaTh 3HAUCHHsI HAKOTUIGHHBIX CIIEKTPOB B TEKCTO-
BBIN (aiin ¢ pacmupenuem *.grn. Haxarue Ha KHONIKY OTKpBIBA€T CTAHAApPTHOE JAMAJIOrO0-
BOE OKHO, B KOTOPOM TIpejIaracTcsl yKa3arh JUPEKTOPHIO I COXpaHeHHs (aiiia, u uMs
sToro ¢aitna. B nanpHeiimem, 5T 1aHHBIE MOXXKHO HMCIIOJIB30BaTh MPHU MOCTPOCHUM TPEX-
MEpPHOro M300pa’KeHMsl 3alUMCaHHBIX JAaHHBIX B IPOTrpaMMax TPEXMEPHOI'O MOAEIUPOBa-
uus. [lupextopus mo ymonuanuto — C:\ZETLab\resspect\. Ctpykrypa daiina mpeacrasie-
Ha B Ta0iuie 8.4.
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Tabuuua 8.4
Home
P Ctpoku Onucanue
CTPOKH
1 Y3KONoJI0CHAas CIEKTPOrpaMMa Hassanue 10MOJIHUTEILHOIO OKHA
2 Curnan 3 Ha3sBanne xaHana BBOJa CUTHajIa

Kommenrapuii mons3oBarens. Kommentapuii BBoguTcs
3 JlaTuuk B Touke 2 B okHe HacTpolika napamMeTpoB y3KOMOJOCHOTO CIEK-
Tpa B nosie KomMenTapuii 11 3anucu

YacToTHbIi quana3oH - ot 6.10I'n 1o

4 12500.00I'a. YacTtoTHOE pa3permie-
fne - 610170, [TapameTpsl y3KOIIOJIOCHOTO CIIEKTpa
5 [Monoca ananu3za - 11.87
6 Ilycras ctpoka
7 Hara: 10-08-2005 [Hara 3ammcu ¢aitna
8 Bpems: 20:02:47 Bpewms Havana 3anucu (aiina
9 Yactora Bpems VYposeHb 3arosoBKH CTOJIOIOB JaHHBIX
10 I'n c 1nb5(0.001mB) Enuaune: m3Mmeperns (1o cToromam)
11 2048 101 KOJIMYECTBO CTPOK M CTOJIOIOB JAHHBIX
12 3.0517578 10000.0000000 HwkHsis ¥ BEpXHsIsA TPAHUIBI YACTOTHOTO MANa30Ha
13 -0.5000000 101.0000000 HwoxHsAS 11 BEpXHSSA TPaHUIBI YPOBHS CHTHAJIA

Yacrora% 2Tt Bpemsn% .2fc ypo-

14 BeHb% .2fn5(0.001MB)

CayxeOHast nHbOpMaus

PacmonararoTcs 9rciIeHHBIC 3HAYCHUS TAaHHBIX, IPEICTABICHHBIE B (JopMaTe ¢ Tia-
BaromIel 3ansaToil. B kauecTBe pa3menuTens menoi U JpoOHOM YacTH HCIOIB3yeTCs
TOYKa.

15-1 u mocreyro-
IIHE CTPOKU

B none nox Haanucero MHTEpBAaJI, ¢ yCTaHABIMBAECTCS MHTEPBAl BPEMEHH HAKOILIE-
HUS CIEKTPOB B clieKTporpamme. MHTepBasl ycTaHaBIMBaeTCsl B CEKyHAaX. 3HAUEHMs UH-
TepBaJla BBOAATCS C KiIaBUaTypsl. I yCTAHOBKM BBEACHHOIO MHTEPBaJIa BPEMEHH HAKOII-
JICHUS] CEKTPOB HEOOX0AMMO HaxaTh KHONKY IlpuMenuTs win kinasumry <Enter> xnasu-
aTypBl.

Knomnka F, mox vHaamuceio CeyeHnne, BKITFOYAIOT OKHO CEUYCHHUSI TIO YaCTOTE CIIEKTPO-
rpaMMbl. OxkHO CniekTporpamma — CedeHHe 10 4acTOTe HA ...C ONHUCAHO HWXKE (IYHKT
8.3.1.2.1).

Knonka T, nox Hagnuceto CedeHune, BKIIOYAIOT OKHO CEYEHMsI IO BPEMEHHU CIIEK-
TporpamMMbl. OkHO CnekTporpamma — CeueHue o BpeMeHU Ha 4yacrtore... I’y onucano
ke (myHkr 8.3.1.2.1).

LIBeTHON BUA — IIpU HAXKATOW KHOIIKE CIEKTPOrpaMM OTOOpPa)KaeTcsl B LIBETHOM BH-
ne (no ymomyanuio). Eciu KHONKY OTXaTh, TO CIIEKTpOrpaMMa M BepTHKalbHas IIKaja
CHEKTPOrpaMMbl (LIBETOBOM aHAJIOT YPOBHS CUTHAJIa) CTAaHYT YepHO-OeIbIMU. DTO yI00HO,
IIPY NTOATOTOBKE CIIEKTPOrPaMMBbI K II€YATH.

BeprukanbHas mikanga CIeKTpOrpamMMbl, KOTOpas HaxoAuTcs nona kKHonkoil Ilpume-
HHUTb, TIOKA3bIBAET COOTHOIIEHHUE IIBETA CIIEKTPOTrPaMMbl YPOBHIO.
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Jns 3akpeiTust okHa CnekTporpamMmma Hajo, 6o B okHe Hacrpoiika napamerpoB
Y3KOIIOJIOCHOTO CHeKTpa cHATh (¢uiaxkok CrnekTporpamma B pamke JlomoJHHUTE/b-
HbIe OKHA, MO0 HaKaTh KHOINKY [E], pacroio)KeHHYIO B IPABOM BEPXHEM YTy OKHA, [PH
3TOM (Quiaxkok CrieKkTporpaMmma aBTOMaTHYECKH CHUMETCH.

8.3.1.2.1 Cnexmpozpamma - Ceuenue no uacmome.

[Ipu Haxxatuu Ha KHONKY F okHa Y3komoJiocHblii cniekTp — CiekTporpamma - ...
oTKpbIBaeTcsi 0kHO CnekTporpamma - CedeHne 10 4acToTe Ha ...c (pUCyHOK 7.21).

QCne«TporpaMMa - Ceyenne no wacrore Ha 29.20c @ @
Yacrora= 119.00My, YposeHs = 003 mB

0.1

e
VTR,

200 400

Pucynok 8.21

[Tepememnass kypcop rpaduka oxHa Y3KOMOJIOCHBI cnekTp — CnekTrporpamma
(pucynok 8.20) B1onb BpEMEHHOI OCH MOYKHO NMpOaHATU3UPOBaTh MOBEACHUE CIEKTpa B
1100071 BEIOpaHHOW MOMEHT BPEMEHH. Y CTaHOBHB KypCOp B OKHE CIIEKTPOTpaMMBbl Ha MH-
Tepecymoliee BpeMs, B okHe CrniekTporpamma - CeyeHHe Mo 4acToTe Ha ...c OTOOpa3UT-
Cs1 YaCTOTHBIN CPE3 HAKOIJIEHHOM CIIEKTPOTPAMMBI.

VYnpaBieHue KypcopoM U MaclITabupoBaHHe IpaduKka OCYLIECTBISETCS TaKkKe, Kak
¥ B TJIABHOM OKHE MPOTPaMMbl Y3KOMOJ0CHbIH cnekTp (myHKT 8.2.1 Hactosmero Pyko-
BOJICTBA OIlePaTopa).

[lepenoc rpaduueckoll 1 YnCIeHHONW HH(POPMAITUH OCYIIECTBISETCS TaKKe, KaK U B
IJIABHOM OKHE IPOTpaMMbl Y3KOMOJIOCHBIH criekTp (MyHKT 8.2.2 Hacrosmero Pykosoa-
CTBa ONeparTopa).

Knonka 3anuch 1mo3BoJisieT 3amnucaTbh MTHOBEHHbIE 3HAUEHUSI 0TOOpaxkaeMoro ceue-
HUS TI0 94acTOTE B yKa3aHHOE KypCOpPOM BpeMsi Ha CHEKTPOTrpaMMe B TEKCTOBBIN (haili ¢
pacmmpenueM *.dtn. HaxxaThe Ha KHOIKY OTKPBIBAE€T CTaHIAPTHOE JUAIIOTOBOEC OKHO, B
KOTOPOM TIpeyiaraeTcs ykazaTh JUPEKTOPHIO [T COXpaHEHUs (aiiiia, 1 uMs 3TOro Qaiina.
Hupexropust o ymomyanuto — C:\ZETLab\resspect\. Ctpykrypa ¢aiina npencraBieHa B
tabmure 8.5.

Jns 3akpeiTusa okHa CniekTporpamma - CeyeHHe M0 4acToTe HA ...C HAJ0, 1100 B
OKHE Y3KomoJIocHbIH cneKkTp — CnekTporpamma (pucyHok 8.20) oTkaTh KHOIKY BBI3O-
Ba ceuenus F, 1160 Haxars KHOIKY [E], pacroioKeHHYI0 B IPAaBOM BEPXHEM YUy OKHA.
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Tabsuua 8.5
Howmep
Crtpoku Ornucanue
CTPOKH
1 CriekTporpamMma - CEYCHHUE 10 YacTOTe Ha3Banue okHa ce4EHUS CIIEKTPOrPaMMBbI
2 Curaain 3 Hassaune xanana BBoga curuaia
B 3T01i cTpoke 0TOOpaXxkaeTcss KOMMEHTAPHIA TOIb30-
Barend. KomMenTapuii BBogutcs B okHe Hacrpoiika
3 JaT4uk B Touke 2
mapaMeTpoB y3KOIOJOCHOTO ciekTpa B noie Kom-
MEHTAPHIl ISl 3allUCH
4 YacToTHbIN Auana3od - or 12.21I'n mo Y cTaHOBIIEHHBIH YaCTOTHBIA AUANa30H y3KOMOJIOCHO-
25000.00I'x TO CIIeKTpa
5 Hara: 10-08-2005 Mara 3anucu ¢aitna
6 Bpemst: 20:02:47 Bpewms Havana 3anucu (aiina
7 YacroTta YpoBeHb 3aroJI0BKM CTOJIOIOB JaHHBIX
8 I'n 15(0.001mB) Ennnaunel u3mMepenus (1o cronduam)

9-1 1 mocnenyromue
CTPOKH

Pacniosararotrcst YnMclieHHBIC 3HAYCHUS JAHHBIX, IPECTABICHHBIC B (hopMaTe ¢ T1aBa-
omIei 3amaToi. B xadecTBe pasmenuTens menoil M APoOHOI 9acTH MCIIONB3yeTCS TOU-
Ka.

8.3.1.2.2 Cnexmpozpamma - Ceuenue no epemenu.

[Ipu Haxxatum Ha kHONKY T OKkHa Y3K0mOJ0CHBIN criekTp — CniekTporpamma - ...
oTKpbIBaeTcsi okHO CnekTporpamma - CevyeHue no Bpemenu Ha ... I'y (pucynok 8.22).

L Cnexrpor pamma - Ceuenne 1o BpeMery Ha 47.00% 1 @
Bpema= 3560c  Ypoeens= 001 uB

0.02

i I

30 35 40 45 50

Pucynox 8.22

[lepememmiass xkypcop rpaduka OKHa Y3KOMOJIOCHBIH cnekTp — CnekTporpamma
(pucyHok 8.20) BIoss BpeMEHHOM OCH MOXHO MPOAHAIM3UPOBAThH MMOBEACHUE JTF000H BHI-
OpaHHOM YacTOTHI BO BPEMEHHU. Y CTaHOBHB KypCOp B OKHE CIIEKTPOrpaMMbl Ha HHTEpECY-
IOIIYI0 4acToTy, B okHe CrekTporpamMMma - CeyeHune o BpeMeHH Ha 4acToTe ... 0TO0-
pasuTca ee 4acTOTHBIA Cpe3 BO BpeMEHHU (BpeMs 3a KOTOpOE€ MPOU3OILIO HAKOIUIEHHUE

CIIEKTPOB).

Knomnka 3anuch mo3BOJISET 3aMCaTh MTHOBEHHBIE 3HAUEHUSI 0TOOpakaeMoro ceue-
HUS 110 YacTOTE B YKa3aHHOE KypCOpOM BpeMsl Ha CIEKTPOrpaMMe B TEKCTOBBINA (ailn ¢
pactmpenueM *.dtn. HaxkaTie Ha KHOMKY OTKPBIBACT CTAaHAAPTHOE JHMAIOrOBOE OKHO, B
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KOTOPOM TpeJiaraeTcs yKa3arh TUPEKTOPHUIO ISl cOXpaHeHus ¢aiina, u uMs 3Toro Qaiina.
Jupekrtopust o ymonuanuto — C:\ZETLab\resspect\. Ctpykrypa ¢aiiza mpeacrasieHa B
tabmmuie 8.6.

YrpasieHue KypcopoM U MaclITaOUpOBaHHE TpaduKa OCYIMIECTBISETCS TAKKe, KaKk
U B TJIABHOM OKHE MPOTpaMMbl ¥Y3KOMOJIOCHBIN cnekTp (myHKT 8.2.1 Hacrosmero Pyko-
BO/ICTBA OIlEPaTOpAa).

[Tepenoc rpaduyeckoit U YuCIeHHONH UH(OPMAIMK OCYIIECTBISIETCS TaKXKe, Kak U B
TJIABHOM OKHE MPOTrpaMMbl ¥Y3KOMOJIOCHBIN cneKkTp (myHKT 8.2.2 Hacrosmero PykoBoja-
CTBA ONeparTopa).

Ta6mmua 8.6
Home
P Crtpoku Onucanue
CTPOKH
1 CriexkTporpamMma - ce4eHue
Ha3BaHue okHa ce4eHus CIeKTPOrpaMMBbl
110 BpEeMEHHU
2 Cursan 3 Ha3Banue kaHajla BBOAA CUTHAJIA
Kommenrapuit none3oBatens. KommeHTapuii BBOIUTCS B OKHE
3 JlaTunk B Touke 2 Hacrpoiika napaMeTrpoB y3K0I0J0CHOI'0 CIIEKTPA B I10JIE
KomMmenTapuii 14 3anucu
BpeMmeHnHoOM quanas3oH -
4 100.00 ¢ YcTaHOBIIEHHOE BpeMs HAaKOIUICHHS B CIIEKTPOTrpaMMe
5 JHara: 10-08-2005 Jara 3anmicu ¢aiina
6 Bpemsi: 20:02:47 Bpewms Hagana 3ammcu ¢aiina
7 Bpemst YpoBeHb 3aroJIoBKH CTOJIOOB TaHHBIX
8 c 15(0.001mB) EnuHune! m3meperus (1o ctodmam)

PacrnonararoTcs urcieHHBIC 3HAUCHUS TAaHHBIX, PEICTaBICHHBIC B (hopMaTte ¢
IUTaBaOMIeH 3amsaTol. B kauecTBe pa3menuTens enaoi u JpoOHON JacTH uc-
MTOJTb3YETCS TOYKA.

9-s1 1 mocnenyronue
CTPOKH

Jns 3akpbiTus okHa Chnekrporpamma - CedyeHHe IO BpeMeHH Ha 4acToTe ...
Ha/l0, MO0 B OKHE Y3KOMOJIOCHBIH cnekTp — CnexkTporpamma (pucyHok 8.20) oTxaTh
KHOIKY Bbi30Ba ceuenus T, 1nbo HakaTh KHONKY [E], pacnooKeHHY0 B IPABOM BEPXHEM
yIJIy OKHa.

8.3.1.3 3D-Cnexkmpozcpamma

[Tpu ycranoBke ¢uaxka 3D-Cnektporpamma B pamke /lomoJiHMTEIbHbIE OKHA
okHa Hacrpoiika napameTrpoB y3KOIOJOCHOIO CIIEKTPA OTKPHIBAECTCS JOIMOJHUTEIBLHOE
OKHO BpEMS-9aCTOTHOTO pACIpENICICHUs CUTHala Y3KOMOJIOCHBbI cmekTp — 3D-
Cnextporpamma (pucyHok 7.23). B aTom okHe OyneT oToOpaxkaercs TpeXMEpHOe BpeMsi-
YaCTOTHOE paclpe/ielieHne CUrHana. TpexmepHas ClieKTporpaMMa JaeT MpecTaBlIeHue 00
u3MeHeHnn (opMbl orudaroriei BO BpeMeHH.

B Ha3BaHMM OKHA MUINETCS Ha3BaHUE caMoro crekTpa (Y3KOMoJIOCHBIH CHEeKTp),
Yyepe3 TUpe Ha3BaHHE AOMONHUTENbHOro okHa (3D-CmexkTporpamma) u, uepe3 THpe,
Ha3BaHue KaHana (Hanpumep Curnasnl).

[IBeT oToOpaxaeT ypoBeHb criekTpa. Huzkue ypoBHH OTOOpa)xaroTcs YepHBIM LIBE-
TOM, BBICOKHE — KPACHBIM.
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MacmrabupoBanue M0 ypOBHIO B TPEXMEPHOH CHEKTPOrpaMMe OCYIIECTBISICTCS
Ha)KaTUEM JICBOM KIIABHIIICH «MBIIIN, MPH TMOSBIISIONIMXCS COOTBETCTBYIOIUX I'padude-
CKHX BHJAaX Kypcopa, Ha BEPTUKAJIbHYIO HIKAy TPEXMEPHOH CIEKTPOTpaMMBbI, KOTOpas
HaxoauTcs noJi KHonkou IIpumMeHuTD.

Ll VakononocHbii cnexTp - 3D-CriekTporpamma - CurHaai @

CrapTt
Cron

Januck
MHTEpBan, c

10000

| [MpMMEHNTE

|
-

-

Pucynok 8.23

L[BeT oHa TpexXMEpHOH CHEKTPOTrPaMMBI MO0 YMOIYAHHIO — YepHbIA. [Ipu nBoitHOM
Ha)KaTUH MPaBON KHOMNKHU «MBILIN» MO rpaduyeckoMy IMOJII0 TPEXMEPHOM CIIEKTporpamm
1BET (pOHA MOKHO U3MEHUTH Ha OEJIBI U HA0OOPOT.

3D-crniekTporpaMMy MOXHO BU3yaJbHO pacCMaTpHBAaTh C JII0OOOW M3 €e CTOPOH, Bpa-
njasi €e BOKPYT TPeX B3aMMOIIEPIICHINKYISIPHBIX Ocel. Bpamienue BOKpYr Tpex B3amMoO-
NEePIEHIUKYIISPHBIX OCeH OCYLIECTBISETCS CAEAYIOIMIUM 00pa3oM: HaKUMast M yJepKUBast
JIEBYIO KHOIIKY «MBIIIN», IEpeMeliasl ee 1o Moo rpaduka TpeXMepHOU CIIEKTPOTrpamMMmBl,
MOYKHO BpallaTh TPEXMEPHYIO CIIEKTporpaMmy BOKpyT ocedt X u Y; HaxuMas U yAepKu-
Bas MPaBYIO0 KHONKY «MBILIN», IEpeMelIas ee Mo Moi rpapuka TpeXMEpHOU CIEKTPO-
IpaMMBbl, MO’KHO BpaIllaTh TPEXMEPHYIO CIIEKTPOrpaMMy BOKpYT ocu Z.

VBenuueHue wiv yMmeHblueHHe 3D-crekTporpaMMmbl OCYIIECTBISETCS BpalllEHUEM
POJIMKA «MBIIIN.

JIBoifHOE Ha)kaTue JIEBOW KHONKU «MBIIIM» MO IpaHUuecKkoMy MO0 TPEXMEpPHOM
CIIEKTPOrpaMMBbl BO3BPAIACT TPEXMEPHYIO CIEKTPOrpamMMy B HCXOAHOE IIOJIOKEHHE II0
OTHOIIICHHUIO K OCSIM M MacITaly.

Knonka Crapt 3amyckaeT HaKOIUIEHME CIEKTPOB B TPEXMEPHYIO CIEKTPOIPaMMY,
IIPU 3TOM OOHYJISIOTCSI HAKOTIJIEHHBIE CIIEKTPBHI.

Knonka Crton (may3a) ocTaHaBJIMBaeT MPOLECC HAKOIJICHHE TEKYIIHUX CIEKTPOB B
TPEXMEPHOU crnekTporpamme. JlanpHelee NMpoAOKEHUE MPOLECcCa HAKOIUIEHHS CIIEK-
TPOB OCYUIECTBIIIETCS Ha)kaTheM KHONKA CTapT, ONMCaHHOM BBILLE.

Knonka 3anuch mo3BoJisieT 3amucaTh 3HAUEHUS HAKOIJICHHBIX CHEKTPOB B TEKCTO-
BBIN (aiin ¢ pacmupenuem *.grn. Haxarue Ha KHONIKY OTKpBIBA€T CTaHAApPTHOE JAMAJIOrO0-
BOE OKHO, B KOTOPOM IpeIaraeTcsl yka3aTb AUPEKTOPUIO Ul COXpaHeHMs ¢ailia, 1 ums
sToro Qaiina. B nanpHeimem, 3TH TaHHBIE MOXKHO HMCIIOJIB30BaTh MPU MOCTPOCHUH TPEX-

8-21



porpamma Y3KOITOJIOCHBIN CITIEKTP ZETLab

MEPHOTO M300paKeHUS 3alMCAHHBIX JAHHBIX B MPOrpaMMax TPEXMEPHOTO MOJIEIHpPOBa-
uus. JIupexropust mo ymomdanuto — C:\ZETLab\resspect\. Ctpykrypa ¢aiina TpexmepHOit
CIEKTPOTPaMMBI TaKas K€ KaK U Y JBYXMEPHOU. (IByXMepHasi CIIEKTPOrpaMMa ONKCaHa B
nyHkre 8.3.1.2 CiekTporpamma Hacrosiero PykoBoacrsa oneparopa).

B none nox naanuceio MHTEpBAaJI, ¢ yCTaHABIUBASTCS MHTEPBAJ BPEMEHH HAKOTLIIE-
HUS CIIEKTPOB B CIIEKTporpamme. MHTepBasl ycTaHABIMBAETCS B CEKyHIaX. 3HAYCHUsS WH-
TepBaJia BBOJATCS C KJIaBUATYpPHI. J{Jis1 yCTaHOBKH BBEJICHHOTO MHTEpBAJia BPEMEHU HAKOTI-
JICHUS CTIEKTPOB HEOOX0MMMO Haxath KHONKY IlpumeHuTs wiy xiapumry <Enter> xiaBu-
aTypBhl.

BeprukanpHas mkansa CrieKTpOrpamMMbl, KOTOpasi HaXoauTcs 1o kKHonkoi [pume-
HHUThb, TIOKA3bIBACT COOTHOIIICHHUE IIBETA CIIEKTPOTPAMMBI YPOBHIO.

Jns 3akpeitus okHa 3D-Cnekrporpamma Hano, 1160 B okHe Hactpoiika nmapa-
METPOB Y3KOIOJIOCHOTO cneKTpa cHATh (prakok 3D-CnexkTporpamma B pamke Jlono-
HUTEJIbLHbIE OKHA, JH00 HaXaTh KHONKY [Ed], PacloNOKEHHYIO B IPABOM BEPXHEM YIJIy
OKHa, IpH 3ToM ¢urakok 3D-CrnekTporpaMmma aBTOMaTHYeCKH CHUMETCSI.

8.3.14 Ilpoxoonasn

[Ipu ycranoBke ¢naxka Ilpoxoanas B pamke JlomoJHMTEIbHbIE OKHA OKHA
Hacrtpoiika nmapaMeTpoB y3KOMOJIOCHOTO CIIEKTPA OTKPHIBACTCS JOIOJHUTEIBHOE OKHO
Y3komnoJiocHblii cnekTp — [Ipoxoanas (pucyHok 7.24). B atom okHe Oyner oroOpakaTh-
Csl TPOXO/THAsE XapaKTEPUCTHKA CHTHAJIa Ha 3aJaHHOU YacToTe.

Ll VakononocHbii cnexTp - lpoxoauas - l'e ve patop 1
Bpema  4.57MuH ypoeede 111.37a6(0.001mB)

Monoca( M)

| 15012 |

YacToTa(lw)

| 125000 |
WMHTepsan(m)

| 150 |

MpUMEHMTE

10

Pucynok 8.24

B Ha3BaHuM OKHa MUIIETCS Ha3BaHUE caMoro crekTpa (Y3KOmoJIOCHBbIH CHEKTP),
4yepe3 THpe Ha3zBaHue nononHuTesbHOro okHa (IIpoxomHas) u, yepe3 Tupe, Ha3BaHHUE Ka-
Hana (Hanpumep I'enepatopl).

VYnpasieHne KypcopoM W MacmTabupoBaHue rpaduka OCYIIECTBIISICTCS TaKkKe, KakK
U B TJIaBHOM OKHE NPOrpaMMbl Y3KOMOJO0CHBbIH cnekTp (myHKT 8.2.1 Hactosmero Pyko-
BOJICTBA OIEPaTopa).
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[Tepenoc rpaduyeckoit u yuCIEHHON HUH(OPMAIMK OCYIIECTBISIETCS TaKXKe, Kak U B
IJIABHOM OKHE MPOTrpaMMbl ¥Y3KOMOJIOCHBIN cneKkTp (myHKT 8.2.2 Hacrosmero PyxkoBoja-
CTBa ONepaTopa).

Knonka Crapr 3amyckaeT HaKOIUJICHHE JAHHBIX YaCTOTHOW MPOXOAHOM, MPH 3TOM
OOHYJISIFOTCS HAKOTIJICHHBIE JJAHHBIC

Knonka Cron (may3a) ocTaHaBJIMBaeT Mpolecc HakoruieHus. JlanpHeiiee npoao-
KEHHE TIpOIIecca HAKOIUICHHS OCYIIECTBISICTCS HakaTueM KHOMKM CTapT, OnucaHHON
BBIIIIE.

Knomnka 3anuch 1mMo3BoOJISET 3aNKCaTh HAKOIJICHHBIE TaHHBIE IPOXOIHON CUTHAIa Ha
3aJlaHHOM YaCTOTE B TEKCTOBBIN (hailst ¢ pacimpenuem *.dtn. HaxxaTre Ha KHOMKY OTKpPbI-
BAeT CTaHJIAPTHOE JAMAJIOrOBOE OKHO, B KOTOPOM IpEIaraeTcsi yKa3arh AUPEKTOPHIO IS
coxpanenuss (¢aina, W uMa dTtoro (Qaitna. JupekTopus MO YMOTYaHHIO —
C:\ZETLab\resspect\. Ctpykrypa (haiina npeacrasicHa B Tabnuie 8.7.

Tabmuma 8.7
Home
p Crpoku Onucanue
CTPOKH
1 IIpoxomHas y3KOMOJIOCHOTO criekTpa | HaszBaHme MOMOTHUTEIHHOTO OKHA
2 Curnan 3 Ha3sBanue kaHana BBoJa curHajia

Kommenrapuii nons3oBarens. Kommenrapuii BBoIuT-
3 JlaT4uk B TOuke 2 cs B okHe HacTpolika napaMeTpoB y3KONOJ0CHOI0
cnexTpa B nosie KoMMmeHTapuii 1Jis1 3anucu

YacTOTHBIN IHana3oH —

4 ot 20.000I'ty mo 25000.00I1g I
apaMeTpsl Y3KOIIOJOCHOI'O CIEKTPa
[Iar o yactote - 20.000I 11 P peLy p

TTonoca ananuza - 38.904

5 Hara: 10-08-2005 [Hara 3ammcu ¢aitna

6 Bpewms: 20:02:47 Bpewms Havana 3anucu daitna

7 Bpemss VYposenb 3aroJIoBKH CTOJIOOB JaHHBIX

8 mMua  ab5(0.001MB) Enuaune: m3meperus (1o cToomam)
9-s u mocneny- | PacmosararoTcst 4ucCiIeHHBIC 3HAYCHUS TAHHBIX, [IPECTABICHHBIC B (hopMaTe C IUIaBaio-
IOIIME CTPOKHU et 3amsTol. B xadecTBe paznenurens menoi u ApoOHOI YaCTH MCIIOIb3yeTCs TOUKA.

Nunukatop mox vaamuceio [losoca (I'm) oToOpaxkaeTcst 3HaUuE€HHE TIOJIOCHI TIPOITYC-
KaHud B repuax. [lonoca npomyckaHus XapakTepu3yeT ypOBEHb CUTHAJIA HA BBIXOJE y3KO-
MOJIOCHOTO (PUIIbTpa Ha HECyIed 4acToTe B MOJOCE YacTOT 3aBHCSIIEH OT YaCTOTHOTO
pasperieHus 1 BeCOBON (YHKIIMHU, YCTAHOBJICHHBIX B IPOTpaMMe ¥Y3KOMOJIOCHBIH CIIEKTP.

ITone mox Hagnucero Yacrora (I'n) CayXUT 11 yCTAHOBKM HECYIIEW 4acTOTHI OT-
HOCHUTENILHO KOTOPO# Oy/IeT MPOU3BOAUTHCS HAKOIUICHHE B 33JJaHHOM MHTEpBaJie BpEMEHH.
Yacrora 3aaercs B reprax. 3HadeHUE YaCTOTHI BBOJUTCS C KJIaBUaTyphl. st aTOr0 HE0O-
XOJIMMO, YCTAaHOBUB KYpPCOp «MBIILIN» Ha 3TO I0JIE, HAXaTh JIEBYIO KJIABUIIY «MBILIN» U C
KJIaBUATyphl BBECTH HEOOXOJIMMOE 3HAYEHHE YacTOThl M3 YCTAHOBJIEHHOTO YacTOTHOTO
JIMaIla30Ha B IPOrpaMMe Y3KOMOJAOCHbIN CHEKTP.
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porpamma Y3KOITOJIOCHBIN CITIEKTP ZETLab

[lone nmox nanmuceto MHTepBand (M) npeqHa3HA4YeHO Ul YCTAaHOBKM HMHTEpBaja
HAaKOIUIEHUs NpoXoaHoi. IHTepBan 3agaercs B MUHyTaX. MUHUMAaIbHOE 3HAYEHUE UHTEP-
Baja | mun, MakCUMaJIbHOE OIIpEAEIAETCS NapaMeTpaMu KOMIbIOTepa. 3HaYEHUs] UHTEp-
Bajia BBOJSTCS C KJIaBHATYphI. J{J1s1 3TOro He00X0AMMO, YCTAHOBUB KYPCOP «MBIIIN) Ha 3TO
1oJie, HaXKaTh JIEBYIO KJIABUIILY «MBIIIN» U C KIaBHATyphl BBECTH HEOOXOJMMOE 3HAYCHUE
BpeMeHM HuHTepBaia. /i1 YCTaHOBKM BBEIEHHOTO HHTEpBajla BPEMEHU HEO0OXO0IUMO
HaxaTb KHONKY IlpuMenuTs nnu knasuiy <Enter> kinaBuaTypsl.

s 3akpeitus okaa Ilpoxoanas Hano, 160 B okHe HacTpoiika mapameTrpoB y3-
KOMOJIOCHOTO cnekTpa cHATh (naxxkok Ilpoxoanasi B pamke /lomoJiHMTE/bHbIE OKHA,
00 HaKaTh KHOMKY [E], pacrosioKEHHYIO B IPABOM BEPXHEM YLy OKHA, IIPU 3TOM (lia-
xok IIpoxogHast aBTOMaTU4ECKH CHUMETCH.

8.3.2  Jonoanumensnole cpagpuxu

Ll VakononocHbii crexap - Curnani @@
Yactota 18375 My  ypoeens(CK3) 111.4146{0.001mB)
Make 111.4a5(0.001B)  Cpes  94.335(0.001mE)

10044

60

0 S000 10000 15000 20000 25000 30000

Pucynok 8.25

[Tpu ycranoBke B okHe HacTpoiika mapameTpoB y3KONOJOCHOTO cleKTpa ¢ax-
k0B MakcumaibHblil, Cpennunii u ®@aiia (Hopma) B pamke lomonuTesbHbIe rpadpukn
U UMHTepBaja pacyera B noje MHTepBaa pacyera Ha rpaduyecKoM I0JI€ IJIABHOTO OKHA
IpOTrpaMMbl Y3KOMOJIOCHBIN CIIEKTP TOMUMO MTHOBEHHOTO (TEKYIIETo) CIEKTpa oToOpa-
3ATCSl MAKCUMAJTbHBIN, CPSTHUN M 33J[aHHBIN CIIEKTPHI (PUCYHOK 7.25).

WuTtepBan pacuera xapakTepU3yeT OTPE30K BPEMEHHM 3a KOTOpBIA OynyT Hakaruiu-
BaThCsl MaKCUMAaJIbHbBIE U CPEHHUE 3HAUEHUS CIIEKTpa.

CpaBHUBass MakCUMAaJIbHBIE U CPEIHUE 3HAYEHHUsS CIIEKTPA C 33JaHHBIM CIEKTPOM
(Paitn (HOpMA)) MOKHO OMPEACTUTH PA3NTHUNE MEXKITY PEaTbHBIM M 33JaHHBIM YPOBHEM
CIEKTpA.
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ZETLab IIporpamma BOJIBTMETP IIEPEMEHHOI'O TOKA

9 Hporpamma BOJIBTMETP HIEPEMEHHOI'O TOKA

9.1 Ha3nayeHHe NPOrpamMMblI

[Iporpamma npesHa3HaueHa 151 U3MEPEHUSI HATIPSKEHMUSL.

OTtoOpaskenue nzMepsieMort HHGOPMaIMU MPOU3BOJAUTCSA B HECKOJIBKUX PEKUMAX:

» cpennekBaapatuuHoe (CK3, True RMS),

» aMILTUTYTHOE;

» NuKoBOE (TMK-TTHK) 3HAUYCHHE HANIPSDHKCHHS IEPEMEHHOT'O TOKA.

B mporpamMe mpenycMoTpeHa BO3MOXKHOCTh MEPEKIIIOUEHUS MEXYy PEKUMaMU U3-
mepenust (CK3 win AMIuIMTyaa), IpU 3TOM B HE 3aBUCHMOCTH OT BBHIOPAaHHOTO pEXHMa
uH(pOopMaIKs 0 TeKyIIeM MUKOBOM 3HAaYeHHH O0TOOpaXkaeTcs BCera.

9.2  Onucanue NporpaMmsl

Jns 3amycka nporpaMMbel BoJibTMeTp mepeMeHHOro Toka HEoOXOAMMO M3 MEHIO
H3mepenne (pucynok 9.1) nanenu ZETLab BeiOpats komanay BoabTMeTp nepeMeHHOro
Toka. Ha skpane MoHHTOpa OTOOpasurcs pabodee OKHO mporpammsl BoabTmeTp mepe-
MEHHOTro Toka (pucyHok 9.2). B 3arosoBke OKHa mHporpammbl OyJaeT OTOOpa)kaThCs
Ha3BaHWE MPOrpaMMbl M Ha3BaHHE KaHaua, 1o kotopomy usmepsiercss CK3 u nukoBoe 3Ha-
YECHUE HANPSHKECHHSI IEPEMEHHOT0 TOKa.

Wameperue DToﬁpameHue e

BoAbTMETP NepemMeHHoro Toka
@ BoabTMETp NOCTOAHHOMO TOKA
! @ CenekTUBHbIH BOALTMETD

E] Yacroromep

@ P aszomeTp
@ Taxometp

@ 3Hkogep

@ Ommerp
[E] Tepmomerp TC
Lij Tepmomerp TI

TeHzomeTp

Pucynox 9.1

BoabTmeTp ne peme HHoro Toka - CurHani

(O BeicTpoe 01c

(&) Megnenroe 1c [Je a6

C'f CeepxmepneHHoe D AMNAMTY A
cremt ||

Pucynox 9.2
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IIporpamma BOJIBTMETP IIEPEMEHHOI'O TOKA ZETLab

IIpuMeyaHue: TPOrpaMMy MOKHO 3aITyCTHTh HEMOCPEACTBECHHO M3 paboueii aupek-
topun ZETLab (o ymomuanuto: ¢:\ZETLab\). ms 3anmyckaemoro daiina: VoltMeter.exe

B neBoii yactu pabodero okHa mporpaMmmMbel BoabTMeTp mepeMeHHOro TOKa pacro-
JI0KeH rpaduyecKuil MHANKATOP, B KOTOPOM OTOOPaKaroTCsl YPOBHU CPEIHEKBAIPATUYHO-
ro (uctunHoro CK3) u muKoBOro 3HaYeHUW CUTHaANa BHIOPAHHOTO KaHalla B yCTAHOBJICH-
HBIX €IUHUIAX U3MepeHus. EquHuIbl n3mMepeHus: ycTaHaBiuBaloTes B nporpamme Pegak-
THpPOBaHuUe (paiijioB mapameTpoB (IyHKT 5 HacTosiero PykoBoacTBa oneparopa).

Jnst yCTaHOBKI/I BpeMeHI/I yCpEAHEeHUsI HaKaTh Ha nepeKmoanenL BpEMEHU ycpe/l-

JUISL CHTHasIa ¢ yacToToil He Menee 20 I'i. ITepexmouarens & Meane ¢ ycraHaBmBaer
BpeMmsi ycpeaHenus: 1 cexkynay, npu 3tom CK3 u nukoBoe 3HaueHUE MPAaBUIBHO H3Meps-

I0TCS JUIsl curHaia ¢ yactoto He meHee 2 1. I[lepekitouaresns () CeepxmeanerHos) ycTa-
HaBiuBaeT Bpems ycpennenus 10 cekynn, nmpu stom CK3 u nukoBoe 3HaYeHUE MPAaBUIBHO

U3MEPSIOTCS JJIs CUTHAJIa ¢ yacToToi He meHee 0,2 1.
Jns uzmepenus CK3 1 mUKOBOro 3HaYeHUS, 10 HHTEPECYIOIIEMY BKIIIOUEHHOMY (hu-
3UYECKOMY JINOO BUPTYAIIbHOMY KaHAJTy, HEOOXOJUMO B IIOJIE CIUCKA (CO CTPEIIKOW)
v | BpIOpaTh Ha3BaHUE HTOro KaHamna. [Ipu sToM Ha rpaduyueckoM HHIUKATOpE

CTaHET 0TOOPaXKaTbCsl YPOBEHb CUTHAJIA B YCTAHOBJICHHBIX €IMHHUIIAX U3MEPEHHUS 110 ITOMY
KaHairy. BeiOpats HE0OX0AMMBIN KaHAJI MOXKHO ABYMS CIIOCOOAMMU:

- HaXkaTb HA CTPEJIKY I0JIs U «MBIIIbI0» BBIOPATh M3 PACKPBIBILErOCs CIHUCKA KaHAaI;

- HaXaTh JIEBOM KHONKOM «MBIIIM» Ha IOJIE U IPU MOMOILU POJIMKA «MBILINY, JHO0
KHOMNOK KJIaBUATYPHI CO CTPEIIKAMU <t>u<l> BbIOpATh KaHaJl.

ITpu ycranoBke (iaxkka B Ab rpadudeckuil nuauKaTop OyaeT oroOpaxkaTb ypoBEHb
CK3 u nukoBoe 3HaYeHHE B JeuOenaX OTHOCUTEILHO OMIOPHOIO 3HAYEHHUS JIJISl BBIYMCIIE-
Hus 1b ¥ ycTaHOBJIEHHBIX eAMHUL U3MepeHns. ONOpHOe 3HaUYEHUE JUIs BBIYUCIEHUS Ob U
€MHUILIbl U3MEPEHMS YCTaHABIMBAIOTCA B nporpamMme PemnakrupoBanme ¢aiijioB nmapa-
MeTpoB (IIyHKT 5 HacTosiero PykoBoacTBa onepartopa).

[Ipu ycraHoBke ¢akka aMIUIMTyAa rpaguueckuil MHAUKATOp OyJeT oToOpaxarhb
aMIUTUTYAy CUTHaia U nukoBoe 3HaueHue. [Ipu cuarom ¢uaxke — CK3 u nukoBoe 3Haue-
HUE.

Nupukarop UHTErpaibHbIA YPOBEHb l B roxaseiBact UHTErPAIIBHBIN YPO-
BEHb CUTHAJa W, IPU NPEBBIIIEHUN MAKCUMAJIBHO JOIYCTUMOIO YPOBHS, NEPETPY3KY BbI-
OpaHHOro KaHaya. J[Be TPeTbUX YaCTH MOJS MHIMKATOpa OTBENIEHBI JUIsl YPOBHS CUTHAjA,
HE MPEBBIMIAIOIIET0 MAKCUMAIBbHO JIOMYCTUMBIN YpOBEHb. UeM BbIlIE YPOBEHb, TEM 0OJIb-
1Ie 3arnojHseTcss UHauKarop. [Ipyu npeBbilieHun MaKCUMabHO JAOMYCTUMOTO YPOBHS HH-
JMKaTOpP 3aIlOJIHAETCS OJHOCTHIO KPACHBIM 1BETOM. IIpaBblil kpail HHAUKAaTOpa OCTAHETCS
KpacHbIM JI0 T€X IOp, MOKa Meperpyska Mo KaHajly He OyAeT CHATAa U MOJb30BaTelb HE
Ha)XMET Ha UHAUKATOP JIEBOM KHONIKON «MBIIIN.

JIist BBIXOJA U3 MPOrpaMMbl HEOOXOIMMO HaKaTh KHONMKY BBIX0A Win KHONKY (&),
PacCIOJIOKEHHYIO B IPAaBOM BEPXHEM YIJy OKHA.
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ZETLab IIporpamma BOJIBTMETP ITIOCTOAHHOI'O TOKA

10 Hporpamma BOJIBTMETP HIOCTOSHHOI'O TOKA

10.1 Ha3nayeHue MpoOrpaMmel

IIporpamma npegHa3zHayeHa I U3MEPEHUS HAIIPSHKEHUS ITIOCTOSTHHOTO TOKA.

10.2 Omnucanue MporpaMmmal

s 3amycka mporpaMMbl BoJIbTMETP MOCTOSTHHOTO TOKA HEOOXOIUMO U3 MEHIO
H3mepenune (pucynok 10.1) manenu ZETLab Beiopars koManay BoabTMeTp mocTossHHO-
ro Toka. Ha skpane MoHuTOpa 0TOOpa3uTCs pabodyee OKHO mporpaMMbl BoabT™meTp mo-
cTosinHoro Ttoka (pucyHok 10.2). B 3aronoBke okHa mporpamMMbl OyaeT O0TOOPa)aThCst
Ha3BaHHE TMPOTPAMMBI M Ha3BaHHUE KaHaJa, IO KOTOPOMY M3MEPSETCs HAIPSHKEHUE IMTOCTO-
SIHHOT'O TOKa.

WamepeHue OTo6paieHue e

BoALTMETP NEpemMEHHOro ToKa
EE_] BonbTMeTp nocToaHHOro ToKa
CenekTUBHbIH BOALTMETD
Yacroromep

P azomeTp

L RET

3HKogep

Ommerp

@ Tepmomerp TC

@ Tepmomerp TIN

Tenzometp

Pucynok 10.1

O EricTpoe 01c

@ MegneHHoe 1

O CreprmesnerHoe

v|

Pucynox 10.2

IlpuMeyaHue: MPorpaMMy MOXKHO 3aIyCTUTh HEMOCPEACTBEHHO M3 paboueil Aupek-
topun ZETLab (mo ymomuanmro: c:\ZETLab\). Wms 3amyckaemoro d¢aiina: VoltMe-
terDC.exe

B neBoif yactu paboyero okHa nmporpaMMsl BoibTMeETpP MOCTOSIHHOTO TOKA PacIo-
JIO’KeH rpaduueckuil HHAUKATOP, B KOTOPOM OTOOpa)KaroTCs YPOBHHU MOCTOSIHHOM COCTaB-
Jsromied U cpeaHekBaapatuyHoro otkinoHeHuss (CKO) curnana BeIOpaHHOTO KaHaja B
YCTAQHOBJICHHBIX €JUHMLAX H3MepeHMs. EAMHUIBI M3MEpeHus yCcTaHaBJIMBAIOTCS B IIPO-
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rpamMMe PenakrupoBanme ¢aiijioB mapaMerpoB (IyHKT 5 Hacrosiero PykoBoacrBa
omeparopa).

Hns yCTaHOBKI/I BpeMeHI/I yCpeIHEHHs HaXKaTh Ha nepeKnquaTeﬂL BPEMEHU yCpel-
|5 YCTaHaBJIMBAET BpeMs
ycpeanenust 0,1 cexkyHIbl, IpU 3TOM ypoOBeHb MOcTOsiHHOW cocTtaBisitomed 1 CKO mpa-
BAJILHO M3MEPAIOTCA JUIA CHIHana ¢ yactrotod He MeHee 20 I'm. Ilepexmtouarens

¢ ycraHaBiIMBAaeT BpeMs ycpelHEHHus | cekyHAay, IpU 3TOM YPOBEHb I1OCTO-
stHHOM cocTtasisomei 1 CKO NPABHIILHO M3MEPAIOTCS JUIsl CUTHATA C 4acTOTOW HE MEHee
2 T'u. Ilepexntoyarens ® el ycTaHaBlIUBaeT Bpems ycpeaHeHusi 10 cekyHn,
IIPY 3TOM YPOBEHb ITOCTOSIHHOM COCTaBJ'I}IIOIJ_[eI/I u CKO npaBuiabHO U3MEPSIIOTCA AJIS CUT-
Hana ¢ yactoroii He Menee 0,2 I'i.

Jlna m3Mepenust ypoBHs NOCTOsAHHOM coctasisiomel 1 CKO, no uHTepecyomemy
BKITIOYCHHOMY (pr3mueckoMy MO0 BHPTYAIILHOMY KaHaly, HEOOXOIMMO B TOJE CIHCKA
(co crpenkoii) w | BbIOpaTh Ha3BaHue 3TOro KaHana. [Ipu sTom Ha rpapuueckom

WHAMKATOPE CTaHET OTOOpakaThCs YPOBEHb CUTHANIA B YCTAHOBJICHHBIX €IMHUIAX H3MeE-
peHHS 10 ATOMY KaHairy. BeiOpath HE0OX0AMMBII KaHAI MOYKHO JABYMS CIIOCOOAMHU:
- HaXXaTh Ha CTPEJIKY IOJI U «MBIIIbIO» BHIOPATh U3 PACKPBIBIIETOCS CIIMCKA KaHA;
- HaXaTh JIEBOM KHONKOM «MBIIIM» Ha I0JIE U IPU MOMOILU POJIUKA «MBIIINY, JIUOO
KHOIIOK KJIaBHATyphl CO CTPEIIKaMU <TI>u<l> BBIOpATh KaHa.
Nupukatop UHTErpaibHbIi YPOBEHb [ B oxassiBact MHTErPAJIbHBIN ypO-
BEHb CUTHAJIA W, IIPU MPEBBIIIEHUN MAaKCUMAJIbHO JOIIYCTUMOIO YPOBHS, IIEPETPY3KY BEI-
OpaHHOro KaHaya. J[Be TPeTbUX YaCTU MOJS MHAMKATOpa OTBEACHBI JJISl YPOBHSI CHUTHAIA,
HE MPEBBIMIAIOIIET0 MAKCUMAIbHO JOIYCTUMBINA ypOBeHb. HeM BbIlIe ypOBEHb, T€M 00JIb-
nie 3aroyHAeTCsl MHAUMKATop. 1Ipu npeBbleHnn MakCUMalabHO JTOIYCTUMOTO YPOBHS MH-
JUKATOP 3aIlOIHAETCS MOJHOCTBIO KpacHBIM LBETOM. IIpaBblii Kpall MHAMKATOPAa OCTaHETCA
KpacHbIM JI0 T€X IOp, MOKa Meperpyska Mo KaHaly He Oy/eT CHSTa U IO0JIb30BaTellb He
HaXMET Ha UHAUKATOP JIEBON KHOIKOW «MBILLIN.
JIist BBIXOJAa U3 MPOrpaMMbl HEOOXOIMMO HaKaTh KHONKY BBIXOA Win KHONKY [,
PpAacIoNIOKEHHYIO B IIPaBOM BEPXHEM YIIy OKHA.
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ZETLab Iporpamma CEJIEKTUBHBIN BOJIbTMETP

11 Tporpamma CEJJEKTUBHBIN BOJIbTMETP

11.1 Ha3nayeHue NPOrpaMMbl

[Tporpamma CesleKTHBHBIN BOJBTMETP TpeIHA3HAYCHA IS MU3MEPEHUS CpEIHE-
kBaaparuunoro (CK3, True RMS) u nukoBoro (MUK-TIMK) 3HAaYEHUS HAIMPSOHKEHUS Tepe-
MEHHOI'O TOKAa Ha OCHOBHOW (Hecymiel) yacToTe curHasia. OCOOCHHOCTBIO CENICKTHBHOTO
BOJIETMETpA SBIISICTCS UCKIIFOUYCHUE BIUSHISI TADMOHUK Ha IMTOKa3aHUsl.

11.2 Onucanue nporpamMmsl

Jns 3amycka nporpaMMbl CeJieKTHBHBIN BOJILTMETP HE00X01uMo u3 MeHio M3me-
penue (pucynok 11.1) nmanenun ZETLab BeiOpath komaHay CejIeKTHBHBIN BOJbTMETP.
Ha sxpane MmoHuTOpa 0ToOpa3uTcs pabouee OKHO mporpaMMbl CesleKTUBHBI BOJILTMETP
(pucyHok 11.2). B 3aronoBke okHa mporpamMmbl OyIeT 0TOOpaxaTbesi Ha3BaHHE MPOTPaM-
MBI 1 Ha3BaHME KaHaia, 1o KotropoMy uzmepsercsa CK3.

WamepeHue OrofpakeHue e

BOﬂbTME'TD NEPEMEHHOrD TOKS

l

& s

BoAbTMETp NOCTOAHHOMO TOKS
CenekTUBHLI BOABTMET
Yacroromep

P asomeTp

TaxomeTp

=1
a8
w
=
=
2
1
=]

@ Ommerp

@ Tepmomerp TC
@ Tepmomerp TIN
Tenzomerp

Pucynok 11.1

E/IEKTHEHBIH EO/TETMETP -

YacTota | 1000 | MepnedHo |

Pucynox 11.2

IIpuMeyaHue: MPoOrpaMMy MOXKHO 3aIyCTUTh HEMOCPEACTBEHHO M3 paboueil Aupek-
topun ZETLab (mo ymomuanmio: c:\ZETLab\). ms 3amyckaemoro ¢aiina: VoltMeter-
Sel.exe

B neBoit uactu pabouero okHa nporpammbl CeleKTHBHBI BOJIbTMETP PacIioyiokeH
rpaguYecKuii UHIUKATOP, B KOTOPOM OTOOPaKarOTCS YPOBHH CPETHEKBAAPATUYHOTO (MC-
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porpamma CEJIEKTUBHBINA BOJIbTMETP ZETLab

tuHHOro CK3) m mukoBOro 3HaueHWi CHrHaja BHIOPAaHHOTO KaHajla B YCTAHOBJIEHHBIX
€IMHUIIAX W3MEPEHUs Ha HEeCylled 4acToTe ¢ yCTaHOBJICHHOM MIMPHHOM MOI0CH! (QUiIbTpa.
Enununel uaMepeHus yCTaHaBIMBAKOTCA B IIporpamme PepaktupoBanue ¢ailjioB mapa-
MeTpoB (yHKT 5 HacTosmiero PykoBoacTea oneparopa).

@naxok ABTOYCTAHOBKA CIY)KUT JJIsi BKIIOYCHHUS/BBIKIIOUCHHS] aBTOMATUYECKOM
YCTQHOBKH HECYILEH 4acTOThl U LIMPHHBI 110J0Ckl GuiibTpa. [Ipu ycTaHOBIEHHOM (uaxke
ABTOYCTaHOBKA IIporpamMma cama OIpeJeisieT HECYILYIO YacTOTy M IIMPHUHY HoJiockl. He-
Cyllas 4yacToTa U IIMPHUHA MOJO0CH GUIIbTpa ycTaHaBiuBaroTcs B repuax (I'n). Ilpu cusrom
¢axkke ABTOYCTAHOBKA HECYIas YacTOTa M IIUPUHA ToJ0ca (UIbTpa 3a4al0TCs BPYY-
HYIO.

[Tosie BBOJIa HECyILEN YAaCTOTHI, PACIIONIOKEHHOE clipaBa OT Haanucu Yacrora, ciy-
XKUT JUIS BBOJA 3HAUEHUS HECYILEH YacTOThl B pyYHOM PEKUME WIIU AJIs1 OTOOpaKeHHsl aB-
TOMATUYECKA YCTAHOBJIEHHOW HECYIIEW 4YacTOThl MPH YCTAaHOBJICHHOM (Quiakke ABTO-
YCTaHOBKA. B py4yHOM peXuMe 3HA4eHHME HECYIIEW 4YacTOThl BBOAMTCA C KJaBUATYPBI,
IIPEABAPUTEIILHO HAXKaB JIEBOM KJIABMILEH «MBIIIM» Ha 3TO noje. Ilociie BBoaa 3HaYeHUs
Hecylel yacToTsl, s pacdera CK3 Ha 370l yacrore, HaxxaTh KHOIKY <Enter> kiaBua-
TYpBI.

[Tone BBOJA HIMPUHBI MTOJIOCH! PUIIBTPA, pacookeHHOe cripaBa oT Haanucu Iloso-
ca, CIIY)KUT JJIsl BBOJIa 3HAYCHUS LIMPUHBI MOJOCH (PUIBTPA B PYYHOM pPEXKHUME WIH JUIS
0TOOpa)keHHs] aBTOMAaTHUYECKU YCTAHOBJIEHHON IIMPHUHBI MOJOCH! (HIBTPA MPU YCTaHOB-
JeHHOM (pra)kke ABTOYCTaHOBKA. B pydyHOM peknMe 3HauYe€HUE IIMPUHBI TOJIOCH (PHITb-
Tpa BBOJUTCS C KJIABHATYPBI, MPEABAPUTEILHO HAKAB JIEBOM KJIABUIIEH «MBIIIN» HA 3TO
nosie. [locie BBO/Ia 3HAUEHUS IMPUHBI TTOJIOCKH PrutbTpa, aia pacyera CK3 B 3T0i1 mooce,
Ha)kaTh KHONIKY <Enter> knaBuartypsl.

Jns n3mepenus CK3 1 NUKOBOro 3HaY€HUS], 10 HHTEPECYIOIIEMY BKIIOUEHHOMY (u-
3MYECKOMY JIMOO BUPTyaJlbHOMY KaHaly, HEOOXOAMMO B IIOJi€ CIHUCKA (CO CTPENIKOH)

v |, pacIoyIo)KEHHOM cIpaBa OT (uiakka ABTOYCTAHOBKA, BbIOpPAaTh Ha3BaHUE

sTOro KaHaima. [lpum 3TOM Ha rpadMUecKOM HHIUKATOPE CTaHET OTOOpaKaThCs YPOBEHb
CUTHaJIa B YCTaHOBJIEHHBIX €MHMIIAX U3MEPEHUs M0 3TOMY KaHaly. BreiOpaTh HeoOxomu-
MBI KaHaJl MOYKHO JIByMsI CIIOcOOaMu:
- HaXaTb Ha CTPEJIKY IOJIS U «MBIIIbI0» BBIOPATh U3 PACKPBIBILIETOCS CIIUCKA KaHAT;
- HaXaTh JIEBOW KHOMKOW «MBIIIN» HA TIOJIC W MPHU MOMOIIHM POJUKA «MBIIITN», JTUOO
KHOIIOK KJIABHATYPBI CO CTpeskaMu < 1> 1 <> BbIOpaTh KaHalL.
B mosne crimcka (co cTpenkoit) ¥ |, PacHoJI0KEHHOM CIIpaBa OT ITOJIsl BBOJIA

HecylIlel 4acToThl, BRIOMpaeTcs BpeMs ycpeaHeHus. Beibop u3 cnucka beicTpoe — ycra-
HaBnuBaeT Bpems ycpenHeHus 0,1 cexyHnbl, npu stom CK3 npaBuinbHO u3MepsieTcs AJis
curHasna ¢ yactoroi He meHee 20 I'u. Bribop u3 crnucka MemyieHHOe — yCTaHABIUBAeT
BpeMs ycpenHeHus 1 cexynnay, npu 3tom CK3 npaBuibHO M3MepsieTcs Ui CHTHala ¢ 4a-
crotoii He MeHee 2 I'. Beibop u3 cnucka CBepxMeaJieHHOe — YCTaHABIMBAET BpEMs
ycpennenus 10 cexynna, npu 3toM CK3 npaBuiibHO M3MepsieTcs i1 CUTHajla ¢ 4aCTOTOM
He meHee 0,2 ' BeiOpats Heo0XxoauMoe BpeMs yCpeTHEHHSI MOKHO JIByMsI CIIOCOOaMM:

- HaKaTh Ha CTPEJIKY MOJI M «MBIIIbIO» BBIOPATh U3 PACKPBIBILETOCS CIIUCKA KaHAT;

- HaXaTbh JIEBOW KHOIMKOM «MBIIIM» Ha TOJ€ W MPU HOMOIIU POJIMKA «MBIIINY», JTHOO
KHOIIOK KJIaBHATYpPBI CO CTPEIIKaMU <I>n<l> BBIOpATh KaHaJ.
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ZETLab Iporpamma CEJIEKTUBHBIN BOJIbTMETP

WNupukarop UHTErpajJbHbINi YPOBEHb B roxaspiBact UHTErPAIIBHBIN YPO-
BEHb CUT'HAJIA Y, IPU NPEBBIIICHUN MAaKCUMAJIBHO JOIYCTUMOIO YPOBHs, IIEPErpy3Ky BbI-
OpaHHOro kaHana. /[Be TpeTbUX YacTH IOJIA MHAUMKATOpa OTBEJEHBI JJIsl YPOBHS CUTHANA,
HE MPEBBIMIAIONIET0 MAKCUMAIBHO JOIYCTUMBIA YPOBEHb. YeM BhIle yPOBEHb, T€M 0OJb-
i€ 3anojaHseTcss MHAuKarop. I[Ipu npeBblIeHnn MakCUManbHO JOIYCTUMOIO YPOBHS HMH-
JIUKATOP 3aIOJHAETCS MOJTHOCTHIO KPACHBIM LIBETOM. [IpaBblii Kpall MHAMKATOpa OCTAaHETCA
KpacHbIM 0 T€X HOp, IOKa Meperpyska Mo KaHaidy He OyAeT CHATa U I0JIb30BaTellb He
HaXMET Ha MHAUKATOP JIEBON KHOIIKOW «MBILLIN.

JUist BBIXOJIa M3 MPOrpaMMbl HEOOXOJMMO Ha)aTh KHOIKY [£], pacrnosioXeHHYIO B
IIPaBOM BEPXHEM YIUIy OKHaA.
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ZETLab Iporpamma YACTOTOMEP

12 TIporpamma YACTOTOMEP

12.1 Ha3na4yeHue MPOrpaMmbl

[TporpaMma npenHa3HaueHa Aj1s U3MEPEHUS 4acTOThl CUTHaja (YaCcTOThI IIEpUoAnYe-
CKHX KOJIeOaHuil) ¥ AJIMTETBHOCTH EPHOIA.

12.2 Onucanue nporpamMmsl

st 3anmycka nporpamMMbl YacToTomep HEoOX0quMo 13 MeHio M3Mepenne (pUCyHOK
12.1) nanenu ZETLab BeiOpats koManny Yacroromep. Ha sxpane MoHHTOpa OTOOpA3UT-
cs1 pabouee okHO mporpamMmbl Yactoromep (pucynok 12.2). B 3aronoBke okHa mporpam-
MBI OyZIeT 0TOOpakaThCsl Ha3BaHKWE POTPAMMBI M HA3BaHUE KaHajla, 10 KOTOPOMY H3Mepsi-
€TCs 4acToTa.

WamepeHue Orofpaxerue e

BOﬂbTMETp NEepPemMeHHOro TOKa

(L]

BOJ’IbTMETD NOCTOAHHOrO TOKS

CenekTUBHLIN BONETMETP

Yacroromep

<l

<]

P azomeTp

@ Taxometp
3Hkoaep
Ommerp
Tepmomerp TC
Tepmomerp TI

e e e

TeHzomeTp

Pucynoxk 12.1

HaCTOTOME P -

O BeicTpoe 01c

@' MepneHHos 1c

) CrepxmeeHHoe

Curmant v. -

Pucynoxk 12.2

IIpumeyaHue: MPOrpaMMy MOYKHO 3aITyCTHTh HEMOCPEACTBEHHO U3 paboyveil AUpeK-
topuu ZETLab (mo ymomuanuto: ¢:\ZETLab\). ms 3amyckaemoro daiina: FreqMeter.exe

B neBoii yactu pabouero okHa rnporpamMmsl YacToToMep pacrnosiokeH rpadpuyeckuit
UHAUKATOP, B KOTOPOM OTOOpa)karoTCsl 4acTOTa M JUIMTENbHOCTH MEPHOJa CUTHala BbI-
OpanHoro kanana. Yacrora orodpaxaercs B repuax (I'm), JIHUTENbHOCT B MIJUTMCEKYH1aX

(mc).

s yCTaHOBKM BPEMEHU YCPEIHEHMS HA)KaTh Ha NEPEKIIOYaTelb BPEMEHU yCpel-
i yCTaHaBJIMBAcT BpEMs
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Iporpamma YACTOTOMEP ZETLab

YCPCOAHCHUA 0,1 CCKYHIBI, IIPHU 3TOM 49aCTOTa U JJIMTCIBHOCTL NICPUOJAa NPABUIIBHO U3MC-
o H
(=)

psAroTcs g curHana ¢ yactorod He Menee 20 I'm. Ilepexmouarens * ycTa-
HaBJIMBAET BpeMs yCpelHEHHus | cexkyHay, IpU 3TOM 4YacTOTa U JIUTEIBHOCTb NEPHOJA

12a ;
TEIbHOCTH MIEPUO/Ia MPABMIILHO U3MEPSIIOTCS JIsl CUTHaia ¢ yactoToi He menee 0,2 I'm.
st u3MepeHust 4acToThl U JUTUTEILHOCTU MEPHO/Ia, IO UHTEPECYIOIIEMY BKJIIOUCH-
HOMY (pU3UYECKOMY MO0 BUPTYaIIbHOMY KaHally, HEOOXOJUMO B TOJI€ CIUCKa (CO CTpei-
KOM) v | BBIOpaTh Ha3BaHUE 3TOTO KaHaja. BeiOpaTh HE0OXOIMMBIHM KaHAl MOKHO

JBYMs CIIOCOOaMM:
- HaXaTh Ha CTPEJIKY I0JI U «MBIIIbIO» BHIOPATh U3 PACKPBIBIIETOCS CIIMCKA KaHAa;
- HaXaTb JIEBOW KHOIKOM «MBILIM» Ha IOJ€ M MPU HOMOILU POJIMKA «MBILINY, JIUOO
KHOIIOK KJIaBUATYyphl CO CTPEIIKaMU <> u<l> BbIOpATh KaHaJI.
Nunukatop UHTErpasIbHbIi YPOBEHD I B oxassiacr MHTETPAJIbHBIN ypo-
BEHb CUTHAJIA W, IIPU MPEBBIIIEHUN MAaKCUMAJIbHO JOIIYCTUMOIO YPOBHS, IIEPETPY3KY BEI-
OpaHHOro KaHaya. J[Be TPETbUX YaCTH MOJS MHJIMKATOpa OTBEJEHBI /ISl YPOBHS CUTHAJA,
HE MPEBBIIIAIOIIET0 MAKCUMAIbHO JOIYCTUMBIN ypOBeHb. HeM BbIle ypOBEHb, T€M 00JIb-
nie 3aroyHAeTCss MHAUMKATop. 1Ipu npeBsleHnn MakCUMaabHO JTOIYCTUMOTO YPOBHS MH-
JUKATOP 3aIl0IHACTCS IOJIHOCTBIO KpacHBIM LBETOM. IIpaBblii Kpall MHAUMKATOPA OCTaHETCs
KpacHbIM JI0 T€X IOp, IOKa Meperpyska Mo KaHaily He OyJIeT CHSTa U I0JIb30BaTellb HE
HaXMET Ha UHAUKATOP JIEBON KHOIKOW «MBILLIN.
JIuist BBIXOJa M3 MPOrpaMMbl HEOOXOIMMO HaXaTh KHONMKY BbIxoa win KHOTKY [E],
pAacIoJIOKEHHYIO B IPaBOM BEPXHEM YIJIy OKHA.
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13 Mporpamma ®A3SOMETP

13.1 Ha3naveHue NporpamMMmbl

[Tporpamma @a3zomeTp npenHazHaueHa sl U3MEPEHUS Pa3HOCTH (a3 JBYX CHrHa-
JIOB.

13.2 Onmucanue nporpamMmsl

s 3amycka nporpammbl @a3zomeTp HeoOXxoauMo u3 MeHio M3mepeHue (pUCyHOK
13.1) nanenu ZETLab BeiOpats komanay da3omerp. Ha skpane MoHHTOpa 0TOOpa3HTCS
pabouee okHO nporpamMmbl Da3zomeTp (pucyHok 13.2). B 3aronoBke okHa MporpaMMel 0y-
JET OTOOpaKaThCs HA3BaHWE MPOTPAMMBI U HA3BAHUS JIBYX KaHAIOB, MEXKIY KOTOPBIMU
usMepsercs ¢asa.

WamepeHue OTo6paieHue e

BoALTMETP NEpemMeHHOro ToKa
E-] BonbTMETp NOCTOAHHOMO TOKA
CenekTUBHbI BOALTMETD
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Tenzometp

Pucynok 13.1

(DazomeTp - EE@
() BeicTpoe D1c [ By, ]
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Pucynox 13.2

IpuMeuyaHue: TporpaMMy MOXKHO 3aIyCTUTh HEMOCPEACTBEHHO U3 paboueii AupeK-
topuu ZETLab (mo ymomuanuto: ¢:\ZETLab\). ms 3anmyckaemoro daiina: PhaseMeter.exe

B neBoii wactu paGodero okHa mporpamMmmbl PazoMeTp pacroiokeH rpapuueckuit
UH/IMKATOp, B KOTOPOM OTOOpaxkaeTcsl 3HaueHHe (pa3bl MEXAy ABYMs CUTHaJaMH BBIOpaH-
HBbIX KaHaoB. Paza orobpaxaercs B rpanycax (I'pan) u panguanax (Pam).

Jlis yCTaHOBKM BpPEMEHHU yCpeIHEHHs HakaTh Ha MEepeKIouaTeslb BpeMEHU yCpe-

ycpennenus 0,1 cexyHIpl, Ipu 3TOM (a3a MpaBUIBLHO U3MEPSIETCs ISl CUTHAJIOB C 4acTo-
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[Iporpamma ®A3OMETP ZETLab

YCTaHaBJIMBACT BPEMS YCPETHEHUS
1 cekynay, mpu 3ToM (paza mpaBUIBHO U3MEPSETCS Ul CUTHAJIOB C YacTOTOW HE MeHee 2

I'n
Jns u3mepenust Gazbl MEKAY IByMsl CUTHAJIaMH, 110 MHTEPECYIOIINM BKJIIOYEHHBIM
buznyecKkuM MO0 BUPTYaTbHBIM KaHaiaMm, HEOOXOIUMO B IMOJISIX CITUCKOB (CO CTPENKOH)
v | BpIOpaTh HA3BaHUS STHUX KaHAJOB. BpIOpaTh HEOOXOAMMBIM KaHAI B IOJIE

CIMCKa MOKHO JIByMs CIIOCOOaMM:
- HaXaTh HA CTPEIIKY IOJISl M «MBIIIbI0» BBIOPATh U3 PACKPBIBILIETOCS CITUCKA KaHAT;
- HaXaTb JIEBOW KHOIIKOM «MBIIIM» Ha MOJE U MPU HOMOLIU POJIMKA «MBIIIN», JTUOO
KHOIIOK KJIaBHATypPhI CO CTPCIIKAMU <T>u<l> BHIOpATh KaHAJI
Nunukatop UHTErpasIbHbIi YPOBEHD I B roxaseiBact MHTETPAJIbHBIN ypo-
BCHb CHT'HAJIa U, IPU NPEBBIIICHUA MaKCHMaJIbHO JOIIYCTHUMOI'O YPOBHS, IIEPETPY3KY BhI-
OpaHHOrO KaHana. Y KaXIOro W3 BBIOPAaHHBIX KaHAJIOB €CTh CBOW HMHIHMKATOP, PAacIoJio-
JKEHHBII CIIpaBa OT IOJIS CIMCKAa KaHAJIOB. J[Be TpPEeThUX 4YacTH IOJI UHAMKATOpa OTBEAC-
HBI JUIsI YPOBHS CUTHAJIA, HE IPEBBIIIAIOIIET0 MAaKCUMAIbHO JOIIYCTUMBIM ypOBEHb. UeMm
BBIILIE YPOBEHb, TEM OOJIbIIE 3aIOJIHAETCS MHAMKATOp. IIpu mpeBbllIeHNH MaKCUMallbHO
JOIIYCTUMOI'O ypPOBHSI MHJMKATOP 3aIlOJIHAETCSA IOJHOCTBIO KpacHbIM IBeTOoM. IIpaBsiii
Kpall HHIUKaToOpa OCTaHEeTCs KPacHbIM JI0 TEX IOp, IOKa Meperpy3ka no KaHaiay He OyJeT
CHSTA U N0JIB30BATEIb HE HAKMET Ha UHAMKATOP JIEBOM KHOIIKON «MBIIIIN.
JIuist BBIXOJa U3 MPOrpaMMbl HEOOXOIMMO HaXaTh KHONMKY BbIxoa win KHONKY [E],
pAacIIOJIOKECHHYIO B IPaBOM BEPXHEM YTIIy OKHa.
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ZETLab IIporpamma TAXOMETP

14 Mporpamma TAXOMETP

14,1 Ha3nayeHue NPOrpaMMbl

[Tporpamma Taxomerp npeqHazHaueHa JJi1 U3MEPEHMsI YAaCTOThI BpAIllEHUs BajOB
MalllMH ¥ MEXaHU3MOB, a TaKKe AJIs IoJicueTa KOJIMYECTBa MoJIHbIX 000poToB. Kak npaBu-
70, P W3MEPEHUSX YacCTOTHl BPALCHHUS NMPHUMEHSIOT JaTYUKH OOOPOTOB ONTHYECKOTO
WJIN MHAYKIIMOHHOI'O THIIA.

14.2 Onucanue nporpamMmsl

s 3amycka nporpammbel Taxomerp HeoOxonumMo u3 MeHio M3MepeHue (pUCYHOK
14.1) nanenu ZETLab BeiOpath komanay Taxomerp. Ha skpaHe MoHHTOpa OTOOpA3sUTCS
pabouee okHo nporpammbl Taxomerp (pucynok 14.2). B 3aronoBke okHa MpOrpaMMebl 0y-
JET OTOOpakaThCsl HA3BaHHWE MPOTPAMMbl M Ha3BaHWE KaHAJA, [0 KOTOPOMY HM3MEPSETCS
YacTOTa BPAICHHS U KOJMYECTBO MOJIHBIX 00OPOTOB.

WamepeHue OrofpakeHue e
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Pucynox 14.2

IIpuMeyaHue: MPOrpaMMy MOKHO 3aIyCTHTh HEMOCPEACTBEHHO U3 paboyeil Aupek-
topuu ZETLab (o ymomuanuto: ¢c:\ZETLab\). ims 3anyckaemoro daiina: TahoMeter.exe

B neBoit yactu pabouero okHa mporpammbsl TaxoMmeTp pacroyioskeH rpaduuecKuit
UH/INKATOp, B KOTOPOM OTOOPa)KarOTCsl YaCTOTA BPALLCHHUs U KOJMYECTBO MOJHBIX 000pO-
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IIporpamma TAXOMETP ZETLab

TOB, HH(OpPMAIHSI O KOTOPBIX MMOCTYIMAET C BRIOpaHHOTO KaHaia. YacToTa BpalieHus 0Too-
pakaeTcs B 000poTax B MUHYTY (00./MHH), KOJMYECTBO MOJHBIX O00OPOTOB B 000OpOTax
(00.).

Knonka COpoc, pacrioynioxxeHHas MoJ rpaguueckuM HHIUKATOpOM, IpeaHa3HadeHa
JUIs OOHYJICHHUSI KOJIMYECTBA TOJHBIX 000OPOTOB.

Ha pucynke 14.3 nokazan ¢parmMeHT nporpammbl TaxomeTp ¢ mossiMu BBojia (IO
BBOJIa 00pa3yrOT MaTpuily 3x2) KOJHUYECTBAa 3yObeB 3yOuaThIX Iepeaay Beaylero (3a Be-
IyLIUH PUHUMAETCS BpAIAlOIIMNACA MEXaHU3M, Ha KOTOPbII YCTaHOBJIEH JaTYUK 000po-
TOB) U BEIOMBIX BPAIAIOIINXCSI MEXAaHU3MOB. 3HaUE€HHE KOJIMYECTBA 3yObEB B OJTHOM I10JIE
BBoJIa oT 1 10 99. BBOoa 3HaueHW KOJIMYECTBA 3yObEB OCYIIECTBIISETCSA C KJIaBUATYDY.
[Tocne BBOSA 3HAUEHUS, AJIs BKIIOYCHHS B pacueT, HaXKaTh KiaBuiry <Enter> xiaBuatypsl
WM Ha)KaTh JIEBOM KHOMKOW «MBIIIN» HA Apyroe noje BBoaa. Crpasa OT mosei BBoa KO-
JIM4YeCcTBa 3yObeB pacmojaraercs moje, B KOTOPOM PAaCCUUTHIBACTCS 00Iee MepeaaToaHoe
YHCIIO.

1 1 1
—y—yx—— | = 1000
1 1 1

Pucynok 14.3

Ecnu HeoOXxoauMo M3MepsATh CKOPOCTh BpallleHHWE Ha BpaILAIOIIEeMCsl MEXaHU3Me, K
KOTOPOMY €CTb JIOCTYII JIJIsl YCTAHOBKH JaT4hKa 000pPOTOB, TO B MOJSX BBOAA KOJIMYECTBA
3yObeB BBOJISATCS BCE OJIMHAKOBBIE (€IMHUYHBIE) 3HaYeHUd. [Ipu 3TOM nmepegaTodHoe yuc-
70 OyJeT paBHATHCS €IMHULIE, a HA TpapMuecKOM HHAUKATOpe OyAyT 0TOOpaxarbcsi CKO-
POCTh BpAIllEHUS M KOJIMYECTBO IMOJIHBIX OOOPOTOB BpallalOIIErocss MeXaHH3Ma, Ha KOTO-
PBIi HEMTOCPEACTBEHHO YCTAHOBJIEH JaTYUK 00OPOTOB.

Ecin umeercs cinoxHasi KHHEMATHYECKas CXeMa, B KOTOPOU JOCTYI Ul YCTAHOBKH
JaT4hKa 000pPOTOB BO3MOKEH TOJBKO K OJIHOMY W3 BpPAalIAlOIIMXCS MEXAHHU3MOB, a U3Me-
PATh CKOPOCTH BpPAalCHMsI HAJ0 HAa JPYIOM BpAllalOIEMCsl MEXaHU3ME B ITOH CXEME, TO,
3Hasi KOJIMYECTBA 3yObEB LIECTEPHEN U KOJIEC IO UCCIEAYEMOro BPaIllaloIerocs MEXaHu3-
Ma, HeOOXOJJMMO BBECTH 3TH 3HaUCHMsI KoJmdecTBa 3yOneB. [Ipu aToM nepenarounoe uuc-
70 OyZIeT pacCYUTaHO B COOTBETCTBUU C YKa3aHHBIMU KOJIMYECTBaMU 3yObeB, a Ha rpadu-
YeCKOM HMHAMKAaTOpe OYyAyT OTOOpa)kaThCsl CKOPOCTh BpAIlEHUs] M KOJWYECTBO MOJIHBIX
000pOTOB HCCIIEyeMOro Bpallaromerocs Mexanusma. Huxe npuBeneHsl npuMepsl, B KO-
TOPBIX IPEIOJIaracTcs U3MEPATh CKOPOCTh BpAIlEHHs Ha BPALAIOLIEMCSl MEXaHU3ME, Ha
KOTOPOM HET BO3MOKHOCTH YCTAaHOBUTH AAaTYUK 000POTOB.

Ilpumepot:

Ha pucynke 14.4 npencraBiieHa KUHEMaTHYECKasi CXeMa, Ha MpUMepe KOTOPOM Oymy
OTMCaHbI MPaBUIIa 3aMIOJTHEHMS OJIel BBOJJa KoJnyecTBa 3yobeB. Kaxiomy Basly Ha cxeme
npunucad nopsakoBbiii HoMep. Ludpa Bozne kaxmoil ImecTepHH O3HA4YaeT KOJUYECTBO
3yObeB y Hee.
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Ban 1

Pucynok 14.4

1. latunk 000pOTOB YCTaHOBIEH Ha Baiy 1 (OH CTaHOBUTCS BEAYIIMM, TaK Kak Ha
HEM YCTaHOBJICH JaT4yuK). HeoOXoauMo M3MepuTh CKOPOCTh BpaimieHus Ha Bairy 3. Coot-
BETCTBEHHO, B MOJISAIX BBOJIa KOJIMYECTBA 3yObEB BBOJIUTCS CIEAYIONINE 3HAYCHHUS:
- B IIEPBOM CTOJIOIE B YHCIUTEIIC 3aMHUCHIBACTCS 16 — KOIMYECTBO 3yObCB IICCTEPHH
BeJlyllero Bana 1;
- B 3HaMeHaTeJle MepBOro CTOJIONA 3anuchiBaeTcsl 24 — KOJMYECTBO 3yObeB IIECTEPHU
BEJIOMOTO Basa 2 (BeIOMBIN 1O OTHOIICHHIO K Bay 1);
- BO BTOPOM CTOJIOIIE B YMCIUTENE 3aMMCHIBACTCA 8§ — KOJUYECTBO 3YOBhEB IIECTEPHU
BeylIero Baia 2 (Beayluid Mo OTHOUICHHIO K Baly 3);
- B 3HaAMEHATeJle BTOPOTO CTOJIOIA 3aIMMChIBAeTCS 16 — KOTUYECTBO 3yOheB IIECTEPHU
BEJIOMOTO Basa 3 (BeIOMBIN 1O OTHOUICHHIO K By 2);
- B YHCIUTEIIC U 3HAMEHATEJIE TPEThET0 CTOJIOIA BBOASITCS CIUHUIHBIC 3HAUCHHUS.
Ha pucynke 14.5 mokasansl mossi BBOJja KOJMUECTBA 3yObEB U IMOJIe IEPEaTOYHOTO
YHCJIa C BBEJACHHBIMU 3HAYCHHUSIMH B 3TOM IPUMEDE.

18 g 1
—y — y —— | = 0333
24 18 1

Pucynok 14.5

[Tocne BBO/Ia HEOOXOAUMBIX 3HaYEHUH Ha rpauuecKoM MHIUKaTope Oyaer oTodpa-
KaTbCs PaCYETHOE 3HAYEHUE CKOPOCTH BPAILLIEHHsI U KOJIMYECTBO MOJIHBIX 000POTOB Basia 3

2. JlaTank 00OpOTOB yCTAaHOBJICH Ha Baly 2 (OH CTAaHOBHTCS BEAYIIMM, TaK Kak Ha
HEM yCTaHOBJIEH JaTuuk). Heo0XxoanuMo u3MepuTh CKOpocTh BpauieHus Ha Baiy 1. Coot-
BETCTBCHHO, B ITOJISIX BBOJIAa KOJINYECTBA 3yObEB BBOAUTCS CIIEAYIOMINE 3HAYCHUS:
- B IEPBOM CTOJIOLE B YHUCIHUTENE 3aMUCHIBACTCS 24 — KOIMYECTBO 3yObEB LIECTEPHU
BEIYLIEro Baja 2;
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- B 3HaAMEHATelle MEePBOTO CTOJIOIA 3aMUChIBACTCS 16 — KOTUYECTBO 3yOhEeB IIECTEPHU
BEJIOMOTO Basia 1 (BEIOMBIi 10 OTHOLIEHHUIO K Baily 2);
- B YHCIHUTENIC W 3HAMEHATEJIE BTOPOTO M TPETHETO CTOJIOIOB BBOISATCS CAMHUYHBIC
3HAYEHUSI.
Ha pucynke 14.6 moka3zaHsl MoJs BBOJIa KOJUYECTBA 3yObEB U MOJIE MEPEIaTOYHOTO
YHclia C BBEJCHHBIMU 3HAYEHUSIMH B 3TOM IIPUMEPE.

24 1 1
— X —X—— | = 1500
16 1 1

Pucynok 14.6

[Tocne BBOJIa HEOOXOIMMBIX 3HAYCHUN HA TpadUIecKOM HMHIUKATOpe Oyaer oToOpa-
KaThCS pAaCUETHOE 3HAUEHHE CKOPOCTH BPaIleHHs U KOJMYECTBO MOJIHBIX 000pPOTOB Baia |

3. Jatuuk 00OpOTOB yCTAaHOBJIEH Ha Bany 4 (OH CTAaHOBUTCS BEIYyIIUM, TaK KaK Ha

HEM yCTaHOBJIEH MaTuuk). HeoOxoanMo u3MepuTh CKOpocTh BpauieHus Ha Baiy 1. Coor-
BETCTBEHHO, B MOJISIX BBOJIa KOJIMYECTBA 3yObEB BBOJUTCS CIEAYIONINE 3HAYCHHUS:

- B IEPBOM CTOJIOIIE B YHCIIHUTENE 3alUCHIBACTCS 16 — KOIMYECTBO 3yObEB IIECTEPHU
BeylIero Bana 4,

- B 3HaMEHaTeJe MEePBOro CTOJIOIA 3aMUChIBaeTCs 32 — KOJIUYECTBO 3yObEB MIECTEPHU
BEIOMOTO Basia 3 (BeJOMBIH 110 OTHOIIEHHUIO K Bay 4);

- BO BTOPOM CTOJIOIE B UMCIIUTEJIE 3alIUChIBAETCS 16 — KOIMYECTBO 3yOheB IIECTEPHU
BeAylero Basa 3 (Beayuuii o OTHOIICHHUIO K Bty 2);

- B 3HaMeHarese BTOPOro CTOJOLA 3aIUCHIBAETCS § — KOJIMYECTBO 3yObEB IIECTEPHU
BEJIOMOTO Basa 2 (BeIOMBIN MO0 OTHOIICHHIO K Baly 3);

- B TPEThEM CTOJIOIEC B YUCIUTEIE 3AMHUCHIBACTCS 24 — KOJIMYECTBO 3yOhEB IIECTEPHU
BeIyIiero Bana 2 (BeIyIuii Mo OTHOLICHHIO K Bajy 1);

- B 3HaAMEHAaTeJIe TPEThEro cToyI0Na 3anuchbiBaeTcs 16 — KOIMUecTBO 3yObeB IIECTEPHU
BeZIOMOTO Basa 1 (BeToMbIii IO OTHOIICHHIO K Baly 2).

Ha PUCYHKEC 14.7 noxa3aHbl TOJIS BBOJ4 KOJINMYECCTBA 3Y6BGB U TIOJIC MEPCAATOUYHOIO
qucia ¢ BBEACHHBIMU 3HAYCHUSAMU B 5TOM IIPUMEPE.

16 16 24
— gy —y—— = 1500
a2 8 16

Pucynox 14.7

[Toce BBO/Ia HEOOXOIMMBIX 3HAUYCHUN Ha rpaduIecKoM HHIUKaTope OyaeT oToOpa-
KAThCS PACUETHOE 3HAYCHHE CKOPOCTH BPAIICHHS U KOJIHYECTBO MOJIHBIX 000pPOTOB Baa |

Jlist u3MepeHusi CKOPOCTH BPAICHHUS M KOJIUYECTBA MOJIHBIX 000POTOB, IO MHTEpE-
CYIOILIEMY BKJIIOUEHHOMY (hHU3HUECKOMY JINOO BUPTYyaJIbHOMY KaHally, HEOOXOUMO B MOJI€
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crucka (Co CTpenKomn) v | BBIOpaTh Ha3BaHWE 3TOTO KaHaja. BeiOpars HeoOxoau-

MBI KaHaJl MOXKHO JIBYMSI CIIOCO0aMHu:

- HaXXaTh Ha CTPEJIKY IOJI U «MBIIIbIO» BHIOPATh U3 PACKPBIBIIETOCS CIIMCKA KaHA;

- HaXaTh JIEBOW KHOMKOW «MBIIIM» HA TOJE M MPU MOMOIIU POJMKA «MBIIIHY, JTUO0
KHOIIOK KJIaBHATYypPHI CO CTPEIIKaMU <TI>u<l> BBIOpATh KaHa.

Nunukarop UHTErpasbHblii YPOBEHb B roxaseiBaer uHTErpaNBHLI ypo-
BEHb CUTHAJIA Y, IPU NPEBBIIICHUY MAaKCUMAJIBHO JOIYCTUMOIO YPOBHs, IIEPErpy3Ky BbI-
OpanHOro KaHaia. J[Be TpeTbUX YacTU MOJISI MHAMWKATOPA OTBEACHBI JIJIsl YPOBHS CUTHAA,
HE MPEBBIMIAIONIET0 MAKCUMAIBHO JOIYCTUMBIA YPOBEHb. YeM BhIlIE yPOBEHb, T€M 0OJb-
nie 3anoyiHseTcss uHauKarop. llpu npeBbllieHnn MakCUMalabHO JIOIYCTUMOTO YPOBHS MH-
JIAKATOP 3aIOJHAETCS MOJHOCTBIO KPACHBIM LIBETOM. [IpaBblil Kpaih HHAUKATOPA OCTAHETCS
KpacHbIM /IO T€X IOp, TOKa Meperpyska Mo KaHaimy He OyJIeT CHATa U IMOJIb30BaTellb HE
HaKMET Ha UHJUKATOP JIEBOM KHOIKON «MBILLIH.

O®naxxok ABTO MOPOr  CIY)KUT JJIs  BKIIOYCHHS/BBIKIIOYEHHUS aBTOMAaTHYe-
CKOW/pyYHON YCTaHOBKM BEPXHETO M HIDKHETO MOpOra BXOJHOTO YPOBHS, IO KOTOPOMY
OyIyT MPOU3BOIUTHCS U3MEPEHUS CKOPOCTH BpAlllEHUS. Y CTAaHOBJICHHBIN (PI1a)KoK — Mpo-
rpaMma cama aBTOMaTU4YECKH yCTAHABIMBAET BEPXHUM M HWXKHMM ITOPOT YPOBHS CHTHAJA.
CHSTBIN (Pr1aXKOK — pa3pelleH pyuyHOil BBOJI BEPXHEr0 U HIXKHETO MOPOTa ypOBHS CUTHAaJA.

[Tonis BBOJA, pacronokKEeHHbIE MO/ (IaKKOM ABTO IMOPOT, CIY)XaT JUJIsl YCTAHOBKU
BEPXHEr0 W HIDKHEro mopora B pydyHoM pexkuMme (¢uaxok ABTO mopor cHsT). Bepxuee
II0JIE BBOJA CIIY’KUT JUJIl YCTAHOBKM BEPXHETO IOPOTra, HUKHEE — I YCTAHOBKU HHMKHETO
nopora. BBoJ 3Haue€HMI BEPXHETO U HUIKHErO IOPOra OCYILECTBIIAECTCS C KIIABUATYPHI.
[Tocne BBOma 3HaueHu#M HakaTh KiaBuiry <Enter> knaBuarypsl. Ilpu ycraHoBieHHOM
¢axkke ABTO MOPOI TOJI1 BBOAA BEPXHEr0 M HMKHETO MOpOra He JAOCTYIHBI JJIsi BBOJA
3HaueHui. BepXHuil 1 HUXKHUHN [TOPOT yCTaHABIMBAETCA JUUISl UCKIIIOUEHUS JIOKHBIX cpada-
TBHIBAHUU IIPU M3MEPEHUM YaCTOTHI BpalleHus. JUIs MpaBUIBHOTO U3MEPEHUS YacCTOThI
BpalleHUsI BEPXHUI MOPOr HE JOJHKEH INPEBbINIATh MaKCHMAJIBHOIO YPOBHSI CHTHaja I10
3TOMY KaHaly, HIKHUI MOpOr HE JOJDKEH OBbITh HIMKE€ MHHMMAaJbHOTO ypoBHA. Ompene-
JIUTh MAaKCUMAJIbHBI 1 MUHUMAJIBHBIN YPOBEHb CUTHAJIA 110 KaHAITY, K KOTOPOMY MOJIKIIIO-
YeH JaT4uK O0O0OpOTOB, MOXKHO, HampuMmep, 3alyCTHB IporpamMmy MHOrokaHajb-
HbIH ocuutorpag (nporpamma MHOrokaHaJIbHbIN OCHMJLIOrPag onucaHa B IYHKTE
21 nacrosimero PykoBomcTBa omepartopa) BhIOpaTh ATOT KaHA U 10 OCIHIUIOTpaMMe
OLICHUTh 3TH YPOBHH.

JIist BBIXOJa M3 MPOrpaMMbl HEOOXOJMMO HaKaTh KHOINKY [£], pacrnoiioXeHHYI B
IIPaBOM BEPXHEM YIIIy OKHaA.
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15 IIporpamma TOPCUOI'PA®

15.1 Ha3nayeHue NporpaMmel

IIporpamma Topcuorpa¢ npenHasHadeHa Ui U3MEPEHHMS HEPABHOMEPHOCTU Bpa-
IEHUM JBUXKYIIMXCS YacTed pa3nyHbIX MexaHu3MoB. [Iporpamma Topcuorpad mnopox-
JIa€T BUPTYyaJIbHbIE KaHAJIbl MEPEMEIICHNUS U CKOPOCTU IEpeMELIeHUs. DTH KaHaibl J0-
CTYIIHBI /151 TOCTICAYIOIIEr0 aHaIn3a IPYTUMHE [IporpaMmmamMu u3 coctasa ZETLab.

15.2 Onucanue nporpamMmsl

s 3amycka nmporpamMMbl Topeuorpad veoOxomumo u3 meHto M3mepenue (pucy-
Hok 15.1) manenu ZETLab Beibpats komanay Topcuorpad. Ha skpane Mmonutopa oto0-
pa3utcst pabouee okHo nporpammbl Topceuorpad (pucynok 15.2). B 3aronoBke okHa mpo-
rpaMMbI OyZIeT OTOOpakaThCs Ha3BaHWE MPOTPAMMBI M HA3BaHHE KaHala, K KOTOPOMY
MOJIKJIFOUEH JaTYHK 00OPOTOB.

HarepeHHe OTotpaxeH1e | le

BD.ﬂbTMETp MEPErEHHOMD TOKS

BoALTMETP NOCTAAHHOMD TOKa
CenekTHEHEIA BONETMETR
YacToTomep [Z] Topasorpad: - Carvan 1 ==l

T— v Nepemewenne (l ,A

M| Topcuorpas ¥ Cropocts IW
[m 3rkoasp | IW
OrameTp

T EpMOMETP TEPMOCONPOTHENEHME E&:;‘;ﬁm I — :I' T IC“r"ﬂ" ! ﬂ I -
TepMoMETp TEpMONap PazpeleHie IWA asaB [ [Cooon =

Tersomerp METOK / £.1. I

Mynemimerp Agilent-33401 & &I Merka® [~ |Curan 1 >

Becel BPO5m:

Bnok nuranma LPS 305
Enok. nuranuwa PPE3323
Enok nuranwa PSM2010

Pucynok 15.2

Pucynok 15.1

IpuMeyaHue: PorpaMMy MOXKHO 3aIyCTUTh HEMOCPEACTBEHHO M3 paboueil Aupek-
topun ZETLab (nmo ymomuanmio: c:\ZETLab\). Nwms 3amyckaemoro aiina: Tor-
siograph.exe

B neBoit BepxHell wacTu pabGouero okHa mnporpammbl Topcemorpad pacnonoxxeH
rpaduyueckuil HHIUKATOP, B KOTOPOM OTOOpakaroTCsl U3MEPEHHbIE YIIIOBOE WM JIMHEITHOE
nepemelneHue (MoJI0’KeHHe) U CKOPOCTh MepeMelleHus, HHpopManus 0 KOTOPhIX MOCTY-
MaeT ¢ BBIOpaHHOTO (BhIOpaHHBIX) KaHasla. B 3aBUCHUMOCTH OT MOCTaBJIEHHOH 3ajauu Ie-
peEMeEILEHNE U3MEPSIETCA B YKa3aHHBIX €IMHUIAX U3MEPEHMS, a CKOPOCTh MEPEMEILECHNUS B
€AVHMIIAX N3MEpEeHus B CeKyHy. Hanpumep, nis u3mepeHns nepeMeIeHue B MULIUMET-
pax HeoOxoaumo B cnucke EauHMua m3mepeHus (CIHMCOK OMMCHIBAECTCS HUXKE) yKa3aTh
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€IMHUIY U3MEPEHUSI MIJUTUMETPHI (MM), TIOCTIE 3TOTO MepeMeleHne Ha TpaduuecKkoM HH-
JMKATOpe OyleT 0TOOpa)xxaTtbCsi B MM, a CKOPOCTh TIEpEMEIICHHS B MM/C (MHJUTUMETPOB B
CEKYHY).

B cnucke v |, pacIoJIoKEHHOM cIipaBa OT Haanucu EquHuna u3mepenus,
BBIOMpAETCs MO0 BBOJUTCS C KIIABHATYPHI €IMHUIIA U3MEPEHHS, B KOTOPOil OyaeT oTo0-
pakaThCsl CUTHAN 10 BBIOpaHHOMY KaHaiy. st BBIOOpa HEOOXOIUMON €MHUIIBI U3Mepe-
HUSl HEOOXOIUMO HaXKATh JICBOW KHOIKOW «MBIIINY» Ha KHOIKY Z] CIHCKa, M, B pac-

KPBIBIIEMCS CIIMCKE, BRIOpATh HY)KHYIO €AMHUILY U3MepeHus. Eciau B criicke HeT Heo0X0-
JMMOW €IMHHIBI U3MEPEHUS], TO, HA)KAB MPABOM KJIABHIIEH «MBIIIW» HA IOJE CIHCKA, C
KJIABHATYPhI BBECTH TPEOYEMYIO €AMHUILY U3MEPEHUSI.

Pa3pemenne TopcuorpadoB ompenenseTcss KOJIMIeCTBOM HMITYJIBCOB 3a OJUH 000-

pot (pulses per revolution, ppr). B cnucke | . |, PAaCIOJIOKEHHOM CIIpaBa OT
Haamucu Pa3peleHne MeToOK/e.|., BRIOMPASTCS HEOOXOIMMOE KOJTMYECTBO METOK B yCTa-
HOBJICHHYIO eIuHully u3Mepenus. Hampumep, Topcuorpad mmeer 1080 merox Ha oauH
000pOT, COOTBETCTBEHHO 3 METKH Ha OJIUH rpaayc moBopora. Heo6xoanmo n3Mepsars mo-
JIO’KEHUE JaTYMKa B rpaaycax ¢ TOYHOCTh U3MEPEHUs B OAMH rpaayc. i 3Toro, B CUCKe
Ennnnna udmepeHusi BoIOMpaeTcs eIUHUIIA U3MEPEHUs — rpaaychl (rp.), a B cnucke Pa3-
pelleHre MeTOK/e. M. YCTaHABIUBAETCs 3 (TP METKH Ha OJMH rPaayc MOBOPOTa JaTYUKA).
YcraHaBnuBaeTcs HEOOXOAMMOE pa3pelICHHE HAKATHEM JIEBOM KHOIKH «MBIIIH» TI0

KHOIIKAM | CIICKA Pa3peliCHHs], JIHG0, HAXKAB JICBOI KHOMKOM «MBIIIH» 10 TOJIO CITHC-
Ka pa3pelieHus, MPOKPYTUB POJMK «MBIIMINY», JTN00, HAKaB JIEBOW KHOIKON «MBIIIN T10
IOJIIO CIIHMCKA pa3pellieHus], BBECTH 3HaYCHHE C KJIAaBUATYpPbl U Ha)KaTh KiaBuury <Enter>.

[Tox monem cnucka Pa3pemienue meTok/e.u. pacnosaraercsi kHonka Copoc, Haxa-
THE KOTOPOU MPUBOJIUT K OOHYJICHHUIO 3HAUCHHS NIepeMeIieHus (ITOJT0KESHUS).

Onaxku Ilepememenue 1 CKOpPOCTh, PACIOJIOKEHHBIE CIpaBa OT TPadUIECKOro
UH/IMKaTOpa, pa3pellaoT BKIIOYEHNE/BBIKIIIOUEHHE BUPTYyalbHbIX KaHaioB Ilepemerenne
u Ckopoctb, nopoxaaeMeix nporpammoil Topeuorpad. Otu kaHanbsl JOCTYNHBI A7 TO-
CJIEAYIOIIETO aHaJlu3a APYTUMH MIpOrpaMMaMu. Y CTaHOBJIEHHbIE (DJIaKKU — BUPTYyalbHbIE
KaHaJIbI BKIIFOUCHBI, CHSTBIE — BBIKITIOYCHBI.

Onaxox MHBepcHus, KOTOPHII CTAHOBUTCS OCTYIHBIM JUIsl YCTAHOBKHM MJIM CHSATHS
npu ycTaHoBieHHOM ¢uiaxxke da3a B, mo3BoisieT HHBEPTHPOBATH CHTHAN HAIPABICHHS
nepeMenieHus. Y CTaHOBJICHHBIH (JIa)kKOK — MPOUCXOIUT MHBEPCHsI, CHATBIA — CUTHAI HE
WHBEPTUPOBAH.

Jlis u3MepeHus mepeMenieHns 1 CKOPOCTH NepeMelieH s 0 (PU3MUECKOMY KaHaly,
K KOTOPOMY MOJKIIOYEH JaTYMK 00OpOTOB, HEOOXOIAMMO B IOJIE€ CMHCKa (CO CTPENKOM)

¥ |, pacroyioKeHHOMY cIipaBa oT Haxmucu Pa3a A, BEIOpaTh Ha3BaHUE ATOTO Ka-

Haua.

[Ipu ucnonb3oBaHUM B M3MEpeHMsIX KaHaima B Topcuorpada HEOOXOIMMO yCTaHO-
BUTH ()JIaXKOK, pacloJIOKEHHBINA cnpaBa oT Haanucu dasza B, u, B cTaBIIeM JOCTYIHBIM
HoJie CIHCKa v | BBIOpaTh Ha3BaHHE BKIIOUYEHHOTO (PU3MUYECKOro KaHaja, K KOTO-
pomMy mozaxmoueH kaHan B topcuorpada. Cuarue pnaxka ®a3za B Grokupyer mnose crnuc-
Ka BeIOOpa KaHaya B 1 iakok ycTaHOBKH HHBEPCHH.
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[Tpr HEOOXOAMMOCTH BHIUMCICHHS a0COOTHOTO TMOJIOKEHUS HEOOXOAUMO yCTaHO-
BUTH ()JIKOK, PACIOJIOKEHHBIN cripaBa oT Haanucu Merka 0, U, B CTaBIIEeM JOCTYITHBIM
[IOJIE CIIUCKA v | BBIOpaTh Ha3BaHHWE BKIIOYCHHOTO (PM3NYESCKOro KaHaia, K KOTO-

pOMY MOJKIIOYEH KaHa HyJeBOW METKH Topcuorpada. Kaxiplii pas, mpu npoxoxaeHUH
HYJIEBOM METKU JAaTYMKOM OOOPOB MPOUCXOAUT OOHYJIEHUE Ha rpauuecKkoM HHIUKATOPE
M3MEpPEHHBIX NOKa3aHuil nepemeuieHus. Hanpumep, 310 yn1o0HO IIpu U3MEPEHUU JIMHEN-
HBIX IIEPEMEIEHUN, TP KOTOPBIX IPOMCXOAUT BO3BPATHO-IOCTYINATEIBHOE IEpEMEILE-
HUE. YCTaHOBUB HYJIEBYIO METKY IIOCEPEANHE, MOKHO U3MEPATh NEPEMELICHUE B Ty WIH
JPYTYIO CTOPOHY OTHOCUTEJIBHO YCTAHOBICHHOW HYJIEBOM METKH.

@na)kok ABTO OPOr  CIYXHT IS  BKJIIOYCHHS/BBIKIIOUEHUS  aBTOMaTH4e-
CKOM/pyYHON YCTAaHOBKM BEPXHEr0 M HUXKHErO IMOPOra BXOAHOTO YPOBHs, IO KOTOPOMY
OyAyT MPOU3BOAUTHCS U3MEPEHUS NIepEMEICHHs. Y CTAaHOBIICHHBIN (DJIayKOK — Mporpamma
cama aBTOMAaTUYECKU YCTAHABIMBAET BEPXHUN U HUKHUI NIOpOTr ypoBHS curHana. CHATHIN
(1a)x0K — pa3pelleH py4HOH BBOJ BEPXHETO U HMXKHETO [TOPOra ypOBHS CUTHAJA.

[Tons BBOZA, pacnookKeHHbIE MO (UIaXKOM ABTO NMOPOT, CIY)XaT IJii YCTaHOBKHU
BEPXHETO0 W HIKHETO TOpora B pyyHOM pexxume ((hiaakok ABTO mopor cHAT). Bepxuee
I10JI€ BBOJA CJIYKMT JJIsl YCTAHOBKHM BEPXHETO I10POra, HWKHEE — JUIsl yCTAHOBKU HUYKHETO
nopora. BBoJ 3Ha4E€HMI BEPXHETO M HUIKHErO IOPOra OCYIIECTBIIAECTCS C KIABHATYPHI.
[Tocne BBOma 3HaueHuM Haxarh KiaBuily <Enter> knaBuarypsl. Ilpu ycTaHoBieHHOM
¢daxxke ABTO MOPOT I0JI1 BBOJIAa BEPXHETO M HMKHEIO IOPOra HE JIOCTYIHBI JUIsl BBOJA
3Ha4YeHUH. BepxHUil 1 HUKHUN TOPOT yCTaHABJIMBACTCS JUIsl UCKIIIOUEHMS JIOKHBIX cpada-
TBIBAHUW IPU U3MEpPEHUH mepemenieHus. (11 MpaBUIBHOTO U3MEPEHHs MEPEMEICHUS
BEPXHUH MOPOT HE JOJIKEH IIPEBBIIIATh MAKCUMAIbHOTO YPOBHS CUTHAJA 10 9TOMY KaHa-
Jy, HWKHHUI TIOpOT HE JIOJDKEH OBbITh HHM)KE MUHHUMAIbHOTO YpOBHA. OINpenenuTb MakCH-
MaJIbHbI 1 MUHHUMAaJIbHBI YPOBEHb CUTHAJIA 110 KaHATY, K KOTOPOMY MOJKIIIOYEH JATYHK,
MO’KHO, HallpuMep, 3allyCTUB IporpamMmmy MHOrokaHaabHbIi ocuuiuiorpag (mporpamma
MHorokaHaabHbIii ocuuiiorpag omnucana B nyHkre 21 Hacrosimero PykoBoacrBa
omepaTopa) BEIOpATh STOT KaHaJ U MO OCITHJUIOTPaMMe OIIEHUTh 3TH YPOBHHU.

Nupukarop MHTErpaIbHbId YPOBEHb B roxaseiBact UHTErPAIIbHBIN ypO-
BEHb CUI'HAJIa U, IIPU MPEBBIIIEHUY MAaKCUMAJIBHO JOIYCTUMOIO YPOBHs, IIEPErPYy3Ky BBI-
Opannoro kaHana. [Ipu ycranoBku/cusatuu naxkor ®da3za B u Merka 0 cripaBa oT 3TuUX
KaHAJIOB OTOOPa)karoTCs/CKPBIBAIOTCS COOTBETCTBYIOLINE MHAMKATOPHL. J[Be TpeThHX ya-
CTH TIOJII MHIMKATOpa OTBEJIEHBI Il YPOBHS CHUTHaja, HE MPEBBIIIAIONIETO MAKCUMAIBHO
JIONTYCTUMBIN ypoBeHb. UeM BbIlIe YpOBEHb, TeM Oouiblile 3amojHseTcs uHaukarop. Ilpu
MPEBBIIIEHNY MaKCUMaJIbHO JOIYCTUMOIO YPOBHSI MHJMKATOp 3alOJIHAETCS MOJHOCTBIO
KpacHbIM LBETOM. [IpaBblii Kpall MHAUKATOPA OCTAHETCS KPACHBIM JI0 TeX IOp, I0Ka Iepe-
rpy3Ka 1o KaHally He Oy/IeT CHATa U IMO0JIb30BaTelb HE HAKMET Ha MHAUKATOP JIEBOM KHOTI-
KOU «MBILLIN.

15-3






ZETLab [Iporpamma SHKO/IEP

16 IIporpamma DJHKOJEP

16.1 Ha3nayeHue MporpamMmel

[TporpaMmma JHKoOep IpenHa3HaueHa JUIsl U3MEPEHUST OTHOCUTEIBLHOTO MOJIO0XKEHUS
(mepemelieHus), CKOPOCTU W HaMpaBlIeHUS MEepEeMEIICHUs MPHU MOMOIIY ONTUYECKUX JaT-
YUKOB YIJIOBBIX WJIM JIMHEHHBIX NEPEMEUIEHUI (3HKOAEPOB), MOAKIIOUYEHHBIX K BXOJHBIM
kaHainam AIIIL ITporpamma JHKomep MOPOXKAAET BUPTyaIbHbIE KaHAJbI MEPEMEIICHUS U
CKOPOCTH IEpEMELIEHUA. DTU KaHaJbl JOCTYIHBI U1 NOCIEAYIOUIEr0 aHalIu3a JIPYrUMH
nporpamMMamu u3 cocrasa ZETLab.

Ha Ga3e onTHuecKUX AATYMKOB CO3JAIOTCS JATYUKU JIMHEHHBIX M YIJIOBBIX IEpeMe-
nieHnid. TOYHOCTh TaKMX JAaTUYMKOB MOXKET OBITh OT 1 MKM A0 1 MM mpu JyIMHE U3MepHU-
TEJNBbHOM 6a3bl OT 8 MM 10 3 M. JlaTYMKM YIIIOBBIX MepeMerieHuii Moryt umeTh ot 100 1o
10000 mapkepoB Ha OJIUH 0OOPOT, T.€. pa3pelIeHrne MOXKET ObITh OT HECKOJIBKUX IPalyCcoB
JI0 5 MUHYT.

OnTuueckasi TEXHOJIOTHUS MPEUIOKIIIA P KIIACCHUECKUX CIIOCOO0B A MOCTPOCHUS
PHKOJIEpa - JaTYMKa TMPEACTABIAIONETO MHPOPMALUIO O JABWKCHHH, MOJOXKCHHU WIIH
HaIlpaBJIECHUH JTUO0 HEIOCPEACTBEHHO B IM(poBOil hopme (aOCOTIOTHBIE SHKOACPHI ), JINOO
TEHEPUPYIOLIET0 MOCIE10BaTEIbHOCTh UMITYJIbCOB (MHKPEMEHTAIbHBIE SHKOAEPHI).

Jlanee B ommcaHUM TPOTPaMMbl JHKOAEP Peyb MOUJIET TOJBKO 00 MHKPEMEHTAIIb-
HBIX 9HKOJIEpax, TaK Kak MmporpamMma JHKOAepP MOCTPOCHA Al pabOoThl TOJIBKO C TaKUM
TUIIOM 3TUX JTaTYUKOB.

[TpuHIMn pa®oOTHl MHKPEMEHTAIbHBIX HKOJEPOB MPOUJUIIOCTPUPOBAH HA PHUCYHKE
16.1. OnTHYeCcKUil SHKOJEP COCTOUT M3 TOHKOTO ONTHYECKOTO JTUCKA M CTAlMOHAPHOTO
6J10Ka - U3MEPUTEITHHON T'OJIOBKH, BKIIFOYAOIEH B ce0sl HCTOUHUK CBeTa U (POTOAETEKTOP.
OnTHyecKkuil TUCK CONEPXKUT MOBEPXHOCTh U3 MPO3PAYHBIX U HEMPO3pPauHbIX YYacCTKOB.
MapkepamMu MOryT ObITh, HalpUMeEp, OTBEPCTHUS B METAJUIMYECKOM JIUCTE€ MJIM METKH Ha
CTEKJISTHHOM Jucke. [1pu BpamieHun aucka, B 3aBUCUMOCTH OT €r0 TUIA, MapKephl MPOITyc-
KaloT MM NEepeKphIBAIOT JIy4 CBETa, HAIPaBJIEHHBIM OT CBETOBOIO HCTOYHHMKA K (OTOINpPH-
E€MHUKY.

@DOTOAETEKTOP TEHEPUPYET CUTHAJ C YaCTOTOM, paBHOM 4acTOTE CIIEIOBAHMS KOJO-
BbIX 3JIEMEHTOB B IU(POBON (popMe WM aHAJIOrOBBI HMMITYJIbCHBIM CUTHAJN, KOTOPBII
TaKkXke MOKeT ObITh ycuieH u ouudpoBal. [Ipu nobasneHuH BTOPOH mapbl CBETOIUO-
(GOTOTPaH3UCTOP C YITIOBBIM CMEIIEHWEM OTHOCUTEIBHO MEPBON, COOTBETCTBYIOUINM YeET-
BEPTHU MEPHOJA CUTHAJIAa, MOXKET ObITh MOJydeHa BTOpast MOCIEI0BATEIbHOCTh UMITYJIHCOB
- kaHan b ¢ ¢a3oBbIM cMenieHneM OTHOCHUTeNbHO KaHana A Ha 90°. HKpeMeHTalbHBbIH
HHKOJIEp, KOTOPBIM MCIOIB3YET ABAa ONTHYECKUX KaHaJa, MO3BOJSET OJHOBPEMEHHO Y/Ba-
MBaTh pa3pelieHre MPU U3MEPEHUU TMOJIOKEHUS U CKOPOCTH U ONPEeNATh HallpaBJiIeHUE.
TpeTuii kKaHa UCHONB3YETCs U MPUBS3KU K HAYaIbHOU oTMeTKe (MeTKa «0»).
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\ Kanan A
B
u, | t
u. B4
Kanan b
8
u t

Pucynok 16.1

16.2 Omnmucanue nporpamMmmsl

Jlns 3amycka mporpaMMbl JHKoAep Heoboxonumo u3 MeHio M3mepenue (pHCyHOK
16.2) nmanenn ZETLab BeiOpars komanny Jukomep. Ha sxpaHe MOHUTOpa OTOOpa3UTCS
pabodee OkHO TporpaMMbl JHKoAep (pucyHok 16.3). B 3aromoBke okHa IporpamMmsel Oy-
JeT 0ToOpaXkaThCsl Ha3BaHHME MTPOTPaMMbl M Ha3BaHHE KaHalla, K KOTOPOMY IMOJIKITIOUYEH Ka-
Hall A (¢a3za A) onTHYECKOTO JaTYnKa MepeMeIeHus (IHKOIepa).

IpuMeyaHue: MPOrpaMMy MOYKHO 3aIlyCTHTh HEMOCPEACTBEHHO U3 paboueil qUpek-
topuu ZETLab (o ymomganuto: ¢:\ZETLab\). ms 3anyckaemoro daiina: Encoder.exe

‘ WamepeHue OroBpakerue _ Te

BoAbTMETp NepenMeHHoro Toka
7 BoAbTMETP NOCTOAHHOMO TOKA
&) CenexTHBHbIi BONLTMETP

Yacroromep

PasomMeTp
[ Tarorerp

3HKogep
8 Ovverp

@ Tepmomerp TC
@ Tepmonerp TM

TeHzometp

Pucynok 16.2
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DX
[1nepemeweHue
[]CropocTs [ -
Eavrvua i | dazaa Cuman v |  []&sTonapor
M3MEREHMA L
PaspeweHue 1000 A thasaB D 0.0000
METOK / .M. A e
Metka0 [] 0.0000
Pucynok 16.3

B neBoii BepxHel yacTu paboyero okHa MporpaMMbl JHKOJAEP PACIIONOXKEH Ipadu-
YeCKUH MHAMKATOp, B KOTOPOM OTOOpa)KarOTCsi M3MEPEHHBIE YIJIOBOE MJIM JMHEHHOE Iie-
pemenieHre (IMOJI0KEHHUE) M CKOPOCTh MEepEMEIICHUs, THPOPMAITUS O KOTOPBIX TOCTYIIAeT
¢ BbIOpaHHOro (BbIOpaHHBIX) KaHaua. B 3aBUCHMMOCTH OT MOCTaBJIEHHOM 3aJadu IepemMe-
[ICHUE W3MEPSIETCS B yKa3aHHBIX €IMHHUIIAX W3MEPEHUs, & CKOPOCTh NEpEeMEIEHHs B e/u-
HUIIAX MU3MEpeHMs B cekyHay. Hampumep, Ui u3MepeHus nepeMenieHre B MUJUIMMeTpax
HeoOxoaumo B crrcke EnumHuna m3amMepeHus (CIMCOK ONUCHIBAETCSI HUXKE) yKa3aTh €1U-
HUIY U3MEPEHHsI MIJUTUMETPBI (MM), IIOCJI€ 3TOr0 IepeMelleHre Ha rpadu4eckoM MHIuU-
KaTope OyneT 0ToOpakaThCsl B MM, a CKOPOCTh IIepeMEIIeHHsI B MM/C (MUJUIMMETPOB B Ce-
KyHILY).

B cniucke v I PAacIioyIOKEHHOM cIipaBa OT Haanucu EnuHuna usmepenus,
BbIOMpaeTcst MO0 BBOJAUTCS C KJIABUATYpbl €IMHUIIA U3MEPEHUS, B KOTOPOH OyAeT 0To0-
pakaTbCs CUTHAJI 10 BBIOpaHHOMY KaHaiy. J[ist BbIOOpa He0OXOMMOM €MHHULBI U3Mepe-
HUS HEOOXOJIMMO HaKaTh JIEBOM KHOIKOHM «MBILIM» Ha KHOIKY z CNMCKa, U, B pac-

KPBIBILIEMCS CTIHCKE, BHIOpaTh HY)KHYIO eIMHUIlY nu3MepeHus. Ecnu B criicke HET He0Oxo-
JIIMMOW €IMHMIIBI U3MEPEHUS], TO, HA)KAB MPABOM KJIABMILIEH «MBIIIN» HA IOJE CIUCKA, C
KJIaBUATYPhl BBECTU TPEOYyEeMYIO SAHMHHILY H3MEPEHHUS.

Pa3perienrie MHKpEMEHTAIBHBIX YHKOJIEPOB ONPENEIAECTCS KOJIMYECTBOM UMITYJILCOB

3a oquH 000poT (pulses per revolution, ppr). B cmucke = PacIoI0KEeHHOM
crnpaBa oT Haanucu Pa3pemenune MeTok/e.n., BRIOUpaeTcss HEOOX0IMMOE KOJIMYECTBO Me-
TOK B YCTAHOBJICHHYIO €IMHHMIYy W3MepeHus. Harmpumep, THKpEMEHTAJIbHbIN YHKOAEP yT-
noBoro nepemenienus umeer 1080 mMeTok Ha OJUH 0OOPOT, COOTBETCTBEHHO 3 METKU Ha
OJIMH Tpaayc noBopora. Heo6xoaumo u3MepsaTh MOJI0KEHHE SHKOZEepa B Ipajycax ¢ TOU-
HOCTb U3MEpeHHsl B OJMH rpaayc. s atoro, B ciucke EquHMIa n3MepeHust BEIOHUpaeTcs
eMHMIIA U3MEPEeHHs — rpaaychl (Ip.), a B criucke Pa3pemenne MeTok/e.u. ycTaHaBIUBa-
ercs 3 (Tpu METKU Ha OJIMH I'paJyc IMOBOPOTA DHKOZAEpa). Y CTaHABIMBAETCS HEOOXOAUMOe
Pa3spCII€CHUEC HAXKATHEM JIEBOM KHONIKHU «MBIIIHY IT0 KHOITKaM ;| CITMCKa paspCuICHus, JIU-
00, Ha)xaB JIEBOW KHOIMKOW «MBIIIN» IO TOJIIO CIHCKA Pa3pelieHusi, IPOKPYTUB POIUK
<«MBIIN, J'II/I60, Ha)kaB JIEBOM KHOITKON «MBIIIHM» IT0 MOJIO CITHCKA pasp€iCHusd, BBCCTH
3HAuUEHUE C KJIIABHATYphl M HaXKaTh KJIaBuIly <Enter>.

ITon monem criucka Pa3pemenue merok/e.u. pacnonaraerca kHonka CoOpoc, Haxa-
THE KOTOPOU MPUBOJIUT K OOHYJICHHUIO 3HAYCHHS MIEpeMEIeHUs (TTOT0KECHHS).

16-3
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Onaxku Ilepememenne 1 CKOpoCTh, PACHOJIOKEHHbBIE CIPaBa OT rpadudecKoro
MH/IMKATOpa, pa3pellaoT BKIIOUCHHUE/BBIKIIOUEHHE BUPTYalIbHBIX KaHaloB Ilepemerenne
u CKopocThb, IOPOXKIAEMBIX MPOrpaMMOl JHKOAeP. DTU KaHajbl JOCTYIHBI JUIs 1OCIe-
JYIOLIEro aHalu3a IpYTMMU IIporpaMMaMHy. Y CTaHOBJIEHHBIE (JIaXKKH — BUPTYaJIbHbIE Ka-
HaJibl BKJIIOYEHBI, CHATHIC — BBIKIIOYEHBI. J[aHHBIE B 3TUX BUPTYaJbHBIX KaHajlax UAYT B
Temre o0pabOTKU KaKIOro UMITyjbca 0e3 ycpenHeHHs. DTO MO3BOJIET UCCIEeN0BaTh He
TOJIBKO IIEPEMEIIEHUE U CKOPOCTh NIEPEMEILECHMS], HO U UX HEPABHOMEPHOCTL. [Ipn BKIIIO-
YEHHUH DHKOJEPA COBMECTHO C APYTMMHU JaTYNKAMM, HAIIPUMED, JaBJICHUS WU TEMIIEpaTy-
Pbl, JAaHHBIE C OTUX JAaTYMKOB M JAHHBIC IIEPEMELICHUS U CKOPOCTH INEPEMELICHUS UIYT
CUHXPOHHO C TOYHOCTBIO 10 OJJHOT'O UMITYJIbCA DHKOAEPA.

®naxox MHBepcHs, KOTOPBI CTAHOBUTCS JOCTYIIHBIM I YCTAHOBKM WJIN CHATHS
npu yctaHoBieHHOM ¢uaxke da3a B, mo3Bosiser MHBEPTUPOBATh CUTHAJ HAIPABICHUS
nepeMenieHusl. Y CTAaHOBJICHHBIH (JIaYKOK — MPOUCXOIUT MHBEPCHSI, CHATBIA — CUTHAI HE
MHBEPTUPOBAH.

Jlns u3MepeHus nepeMenieHusl 1 CKOPOCTH MepeMelleHus 0 GU3NYECKOMY KaHally,
K KOTOPOMY MOAKJIIOYEH KaHall A 3HKOJepa, HEOOXOIUMO B I0JI€ CIIUCKA (CO CTPEJIKOH)

¥ |, pacIoyio’)KeHHOMY cIipaBa oT Hajanucu Pa3a A, BbIOpaTh Ha3BaHUE HTOTO Ka-

Haua.

[Tpu ucnonb30BaHMM B M3MEpEHMsX KaHala B sHKoaepa HEOOXOJMMO YCTaHOBHTH
(daxxoK, pacronokeHHbIN clipaBa oT Hagnucu ®Paza B, u, B cTaBIIeM IOCTYIHBIM I0J€
CIIUCKa v | BBIOpaTh Ha3BaHUE BKIIOUEHHOTO (PU3UYECKOTO KaHaja, K KOTOPOMY

noJKkiIroueH kaHai B sukozaepa. Cuarue ¢naxka ®a3za B Giiokupyer mosie cycka BpIoopa
KaHaja B u ¢naxok ycTaHOBKM UHBEPCHUHU.

[Tpy HEOOXOAMMOCTH BBIUMCIIEHUSI a0COJIFOTHOTO MOJIOXKEHHUS HEOOXOAUMO yCTaHO-
BUTh (PJIAXKOK, pacroyoKeHHbIN cripaBa oT Haanucku Mertka 0, u, B CTaBIIeM JOCTYIHBIM
I0JIE CIIACKA v | BBIOpaTh Ha3BaHHE BKJIIOUEHHOTO (PU3MUYECKOro KaHaja, K KOTO-

poMy MOJKIIIOUEH KaHAJI HYJIEBOW METKH 3HKoAepa. Kakaplil pa3, pu NPOXO0XKIECHUH HY-
JI€BOM METKH Mapbl CBETOANOA-(POTOTPAH3UCTOP MPOUCXOIUT OOHYICHHE Ha IpaduuecKOM
MHAMKATOpEe U3MEPEHHBbIX MOKa3aHui nepeMenienus. Hanpumep, 3To yno6HO npu usmepe-
HUU JIMHEHHBIX I[EPEMELIECHUM, NPU KOTOPBIX IPOUCXOAUT BO3BPATHO-IIOCTYIATEIBHOE
IIepeEMEIICHHUE. Y CTAHOBUB HYJIEBYIO METKY ITOCEPEINHE MOXKHO U3MEPSATH IIEpEMELICHUE B
Ty WIH IPYI'yI0 CTOPOHY OTHOCUTEJIBHO YCTAHOBJICHHOW HYJIEBOW METKH.

@®naxxok ABTO MOPOr  CIY)XKUT JJI  BKJIIOYCHHS/BBIKIIOYEHHUS aBTOMAaTHYe-
CKOM/pYyYHON YCTaHOBKM BEPXHETO M HUIKHETO MOpOra BXOIHOI'O YPOBHS, MO KOTOPOMY
OyIyT MPOU3BOIUTHCS U3MEPEHUs TIepeMEIIeHHsI. Y CTAaHOBIEHHBINH (hJIakOK — mporpaMmma
cama aBTOMAaTHYECKH YCTAHABIMBAET BEPXHUN U HUKHUI NOpOTr ypoBHs curHana. CHATHIN
(1axxoK — pa3pelieH pydHOoi BBOJ BEPXHETO U HIXKHETO MOPOra ypOBHS CUTHAJA.

[Tons BBOMA, pacmookeHHbIE MO (IIaXKKOM ABTO MOPOT, CIYXAT JJIsi YCTaHOBKU
BEPXHEr0 M HIKHEro IMopora B pydyHoOM pexkuMe (¢uaxxok ABTO mopor cHsT). Bepxnee
II0JIE BBOJA CIIY)KUT JUJIsl YCTAHOBKYM BEPXHETO IIOPOra, HUYKHEE — Il YCTAHOBKU HUKHETO
nopora. BBoJ 3Haue€HMII BEPXHETO M HUKHErO IOPOra OCYIIECTBIIAETCS C KIABHATYPHI.
[locne BBO#a 3HaueHuii Haxarh kinaBumly <Enter> xknaBuarypsl. Ilpu ycraHoBieHHOM
(u1axkke ABTO IOPOI I0JI1 BBOAA BEPXHEr0 M HUKHETO IOpOora He JOCTYIHBI JJs BBOJA
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3HaYeHUU. BepXHUIl 1 HKHUIA MOPOT YCTaHABIMBAETCS JJIS MCKIIOUEHUS JIOXKHBIX cpada-
TBIBAaHUM IIPU HM3MEPEHUU INepeMelieHus. i1 NpaBUIBHOTO M3MEPEHHUS IEPEMEILEHUs
BEPXHHUI MOPOT HE JOJKEH MPEBBIIIATh MAKCUMAJIBHOIO YPOBHS CUTHAJIA 110 3TOMY KaHa-
7y, HUKHUI MOPOr HE JOJKEH ObITh HHMXKE MUHUMAJIbHOrO ypoBHs. OIpenenuTh MakcH-
MaJIbHBI 1 MUHUMAJIbHBI YPOBEHb CUTHAJA MO KaHAIy, K KOTOPOMY MHOJKJIIOYEH JHKO-
JIep, MOXHO, HalpuMep, 3alyCTHB NporpaMmy MHOrokaHajJbHbIH ocuuuiorpadg (mpo-
rpaMmma MHOrokaHajbHbIN ocuuiiorpag onvcana B myHkre 21 Hacrosimero PykoBoa-
CTBA OIepPaTopa) BEIOPATh ATOT KaHAI U [0 OCHMJIJIOIPaMME OLIEHUTh 3TH YPOBHH.
HNunukatop MHTErpasbHbIi yPOBEHb IIOKa3bIBAECT UHTETPAJIbHBIN ypO-
BEHb CUTHAJa W, IPU MPEBBIIIEHUN MAKCUMAJIBHO JIOIIyCTUMOIO YPOBHS, IEPETPY3KY BbI-
OpanHoro kaHana. [Ipu ycranoBke/cHaTnu ¢uiakkoB @a3za B u Merka 0 cnipaBa oT 3TuX
KaHAJIOB OTOOPaKatOTCs/CKPBHIBAIOTCS CBOM MHAMKATOPHI. JIBe TPEThUX YaCTH IOJIS MHIHU-
KaTopa OTBEJEHBI JJIs YPOBHS CUTHajla, HE IPEBBILIAIOIIETO MaKCUMAIbHO JIOIYCTUMBIN
ypoBeHb. UeM BbIIIE yPOBEHb, TEM OOJIbIIE 3amonHAeTcs UHAUKaTop. [Ipu npeBbieHnn
MaKCHMAaJIbHO JIOIIyCTUMOIO YPOBHS MHJMKATOP 3aIOJIHAETCS IOJHOCTBIO KPAaCHBIM IBE-
ToM. [IpaBbIil Kpail MHAMKATOpaA OCTAHETCSl KPaCHBIM 10 TEX IIOp, MOKa MeperpysKa 1o Ka-
HaJly He OyJleT CHATa U M0JIb30BaTeIb HE HAXKMET Ha MHIUKATOP JIEBOW KHOIKOM «MBILIH.

s,
50
o

4
v oo, [(meron, [ Dowons ([Grwom: (v [ Brmwrs v @ower T P——

Pucynox 16.4

JUist BBIXOJIa W3 MPOrPaMMbl HEOOXOIMMO HaaTh KHOTKY [£], pacrmosoXeHHYIO B
IPaBOM BEPXHEM YTIIy OKHa.

[Tpu ncronp30BaHUK NPOrPaMMBbl IHKOEP COBMECTHO C ITPOTrpaMMaMH M3 COCTaBa
ZETLab u paTurkaMul yriioBbIX MEPEMEICHHUH, MOJIb30BaTEIb MOXKET MPOBOIUTH AHAIIH3
KPYTHIIBHBIX KOJIEOaHHI M UCIIOIB30BATh JTY alllaparypy Ui 3aMeHbl Topcuorpados (pu-
cyHok 16.4).
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16.3 IMoak/jamw4yeHne TATYNKOB

JlaTuuky TUHEWHBIX WM YIJIOBBIX MEPEMEUICHUH MOAKII0Yal0TCS K BXOIHBIM KaHa-
nam (ALII) ycrpoiicts, npou3BoguMbix 3A0 «IIEKTPOHHBIE TEXHOJIOTUU U METPOJIOTHU-
YECKUE CHUCTEMBI», HAPSAMYIO.

[Tocre moakmoYeHHs] SHKOACpPAa K BXOAHBIM KaHAJlaM HEOOXOAMMO B IMPOTPAMME
Hacrtpoiika napamerpoB ALIIT u LHAII BKIFOYUTH 3TH KaHAJIBI TUOO YOSIUTHCS, YTO OHH
BKitoueHsl (mporpamma Hacrtpoiika napamerpoB AL u LHHAII onucana B myHkre 4
Hacrosiiero PykoBojcrBa onepartopa).

Jlnst u3mepeHus nepeMerneHus (TOJ0KEHUsI) U CKOPOCTH TEepEMENICHUs HeO0X 0 IH-
Mo B mnporpamme PenakTupoBaHue (paiiiioB mapaMeTpoB HACTPOUTH MapaMeTphl KaHa-
JIOB, K KOTOPBIM MOJAKIIOYEH 3HKo/Aep (mporpamma PenaktupoBanue ¢aiiyioB nmapamer-
PoOB omucaHa B IMyHKTe 5 Hactosmero PykoBoacrBa omeparopa). [lapamerpsl uzmepu-
TEBHBIX KAHAJIOB JIOJIKHBI OBITh HACTPOCHBI OTHOCUTEIIEHO M3MEPCHUS HAPSDKECHUS, KaK
[moxasasno B ta0iuie 16.1:

Tab6muma 16.1

UyBcTB. Onopnoe | Cmer. mocr.
Ne | mpeoOp., | Ex. uzm. KY sremmero 3Ha4. I COCT., HasBanue kanana
YCUJTHTEJISI
B/en.uszm. BBIYMCI. 1B €ll. U3M.
0,001 MB 1 0,001 0 ®daza A
0,001 MB 1 0,001 0 daza B
3 0,001 MB 1 0,001 0 Mertka 0

Kananel nist u3mepeHus: BbIOMparoTCs J0ObIEe, Ha3BaHWE KaHAJIOB IOJIb30BATENh
BBOJIUT IO CBOEMY YCMOTPEHHIO.

Jnst muTaHusl JaTYUKOB MOKHO HCITOJIB30BaTh KaK BBIXOJI BCTPOCHHOT'O reHepaTopa
(pu yCIIOBUU KOMIUIEKTAIIMH BCTPOCHHBIM T'€HEPATOPOM) B PEKUME T€HEPUPOBAHUS CH-
HYCOMIAJTLHOTO CUTHAaJa (pUCYHOK 16.5) C MOCTOSHHBIM CMEIICHUEM HYJISl, TaK W BHEIII-
HUM uctoyHuk nurtanus. I[Iporpamma I'enepatop curHaiaoB omucaHa B myHkTe 28-1
HacTosuero PykoBoacrea oneparopa.

& ['ene patop curHanos @[E\@

Brifop curHanoe
- Cunyc2 - AM -YM -Muna - Broa
+ Cunye - PAumn - Wym - Nun4M - Nor4mM - Mmn - Paiin
MapaMeTpbl CHHYCOMAANEHOMD CHrHaNa
Hacmoma, Fy ] VYposenn, B ICMeu,g,eHue, B
| 001000.00 | 0.0000 | 2.3000
| Homep xanana I Cuznan Iﬂuduxatnop VPROEHA |Bce cuzZHanL!
- Yéparb I Brnwovero

Pucynok 16.5
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Ha pucynke 16.6 mokazanpl OCHMIUIOTPAMMBI CUTHAJIOB, MOCTYMAIONIUX OT JaTYHKa
YIJI0BOrO nepemenienus. Ha BepxHel ocuuiorpaMMe 1Moka3aH CUTHaJ KaHajia A SHKoje-
pa (dba3a A), Ha cpenneii — kanan B (¢a3a b), Ha HIDKHEH — CUTHA HYJICBOW METKH (METKa
0). IIporpamma MHOroKaHaJ bHBI ocumIorpad omucana B nmyHkre 21 HacTOSIIETo
PykoBojacTBa onepartopa.

e e

Pucynok 16.6
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17 Mporpamma OMMETP

17.1 Ha3nayeHue NpOrpaMmbl

[TporpamMMma mpenHa3Haue€HA U3MEPECHHS DJIEKTPUUECKOTO COTPOTHBIICHUS, MOIKITIO-
YEHHOTO K BXOAHBIM KaHayiaMm Moayiiend «ZET 2XX».

[Tpu u3MepeHnn COMPOTUBICHUS UCIIONIL3YIOTCS TTApaMETPHI elie 2-X Mporpamm, 3a-
IyCKaeMbIX B CKpPBITOM BH/Ie: I'eHepaTop CUTHAJIOB ¥ BoJIbTMETpP NepeMeHHOr0 TOKA.

17.2 Onucanue nporpamMmsl

s 3amycka mporpamMmmbl OMMeTp HeoOxoauMo u3 MeHO H3mepeHue (puCyHOK
16.2) nanenun ZETLab BeiOpats komanay Ommerp. Ha skpane MOHHTOpa OTOOpasHTCS
pabouee okHO mporpammbl OMmeTp (pucyHok 17.2). B 3aronoBke okHa mporpammsl 0yer
0TOOpaxkaThCsl HA3BAaHUE MPOTPAMMbI U Ha3BaHUE KaHAIa U3MEPEHUSI.

WamepeHue Orofpaxerue e

BoAbTMETP NepemMeHHoro Toka
@ BonbTMeTp nocToAHHOrO TOKa
@ CenekTHBHbIH BOALTMETP
Yacroromep

D PazomeTp

@ Taxometp

3Hkogep

@ OmmeTp

@ Tepmomerp TC

@ Tepmomerp TI

Tersomerp

Pucynok 17.1

OmmeTp - CHrHan12

K.anan H3HEpEHHA

CurHanl2 - HacTpolika

Pucynox 17.2
IIpuMeyaHue: MPOrpaMMy MOYKHO 3aIyCTHTh HEMOCPEACTBEHHO U3 paboyeil Aupek-
topuu ZETLab (o ymonganuto: ¢:\ZETLab\). ms 3amyckaemoro daiina: OhmMeter.exe.
[Ipu 3amycke mMporpaMMbl B CKPBITOM BHJIE 3allyCKaroTCs eme 2 nporpammsl: I'eHe-

paTop cMrHajoB u BoabTMeTp mepemeHHOro Toka. [lapamerpsl 3THX HpOTrpamMM HcC-
MOJIB3YIOTCS TIPU PACUYETE HICKTPUICCKOTO CONPOTHBIICHHSL.
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B neBoii yactu pabouero okHa nporpamMmmsl OMMeTp pacnoiokeH rpaduyeckuii uH-
JMKATOP, B KOTOPOM OTOOpa)kaeTcsi U3MepsieMoe 3HaUe€HHE CONPOTUBIICHUS.

Hucnanarommii cnucok nmox Haanuceio "Kanan mamepenus" - nis BeIOOpa KaHaia
AIII nnu aHanu3aTopa CIeKTpa, K KOTOPOMY MOJKIOYEHO U3MEPSIEMOE CONIPOTUBIICHHUE.

Knonka Hacrtpoiika - 1151 HACTpOHKH NPOrpaMMbl M KaTMOPOBKH U3MEPUTEIBHOTO
TpaKTa.

17.3 Tloaxkiao4yeHue U3MEPSIeMOro CONPOTHBIEHUS

N3mepsieMoe cONpOTHBICHHE HEOOXOIMMO IOAKIIOYATh KaK MOKa3aHO Ha PUCYHKE
17.3 - B "paspeiB" nmunun "LAII - ALIT".

Beixon LLAM

E— 4 Bxop ALLM

b

> > ]
1 T

Pucynok 17.3

17.4 Hacrpoiika nporpaMMsbl 1 KaJHOPOBKA H3MEPHUTEIbHOI0 TPaKTa

Jl1s KOppeKTHOM paboThl MPOrpaMMbl M MPABUIBHOIO M3MEPEHHUS COIPOTUBIICHUS
HE00XO0/IMMO TMPOU3BECTU HACTPOMKY NMPOrpaMMbl U KAIUOPOBKY U3MEPUTENBHOTO TPAKTa.
s sToro HeoOxoauMo HaxaTh Ha KHONKY KajauOpoBka B riaBHOM OKHE MpOrpamMMbl
OmmMmerp. Ilpy HaxaTMM Ha KHONKY MOSABIISETCSA JONOJHMUTENbHOE OKHO Hacrpoiika,
BHEIIHHUH BUJI KOTOPOTO MTOKa3aH Ha pucyHke 17.4.

B PaMKe HaDaMeTDbI JJIS U3MEPEHUS HAXOITCS CIACAYIONINEC DJICMCHTHI.

ITore Bxognoe conporuBiaenne kanajaa AIIIl, OM - BXOqHOE CONPOTHUBIIEHUE Ka-
Hana moxyisi ALl wim ananm3aropa CrekTpa, K KOTOPOMY MOJKIIOYEHO U3MEPSIeMOe CO-
IIPOTHUBJICHHUE.

Ilone YpoBeHb curHaja ¢ reseparopa, B - cpegHexkBaapaThyeckoe 3HayeHUE
(CK3) cunyconaanpHOro CUTHaNa, KOTOpbIi OyJeT moaaBaThes ¢ BbIxoaHoro kanana L{ATT
WJIM aHAJIM3aTOpa CIIEKTpA.

[Tone YacTora curnana, I'n - yactora CHHYCOMIAIBHOTO CUTHANA, KOTOPBIKA OyneT
M0JIaBaThCA ¢ BhIxogHoro KaHana ITAII.

Knonka IIpuMeHHTD - U BCTYIUIEHUS] U3BMEHEHUH B CHITY.

IIpumeuanue: Bxomnoe compoturienne monyias ZET 210 — 2 kOwm, a momysnei
ZET 220 u ZET 230 — 100 xOm.
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[ apat4eTpil 109 WSMEPEHWA
BrogHoe conpoTWENEHHe kaHana AL, Owm 100000

HpoEeHs cHrHana o redepatopa, B o1

YacTora curdana o reHepatopa, My 1000
MprEHUTE |

KanuSpoek.a

PeanbHoe sHauYeHME, B

Menonesyerdoe zHaUEHHE, HE

PazHuua, mB

CEpOCHTE MCNOAB3Yetdoe ZHAUEHHE |

Jakpheme |

Pucynok 17.4

B pamke KaanOpoBKa HaXOoAsTCs CICAVIONINE 3JIEMEHTHI.

[Tone PeanbHoe 3HaueHue, MB - peasibHOE H3MepsieMOe CpeAHEKBAAPATUUECKOE
(CK3) cuHycouaanbHOTO CHrHata, mocrynaromero Ha BxonHoi kanan ALIIl, xk kotopomy
MOJAKITIOYEHO U3MEPSIEMOE COITPOTHBIICHHE.

[Tone UcnmoJsib3yemoe 3HaYenune, MB - ncronb3zyemoe B pacueTax CpeaHEKBaApaTH-
yeckoe (CK3) cunyconnaabHOro curHana.

[Tone Pa3nuna, MB - pazHuiia Mex1y peagbHbIM U UCIOJIb3yEMbIM 3HAUEHUSIMU.

Buu3y okHa HaxoauTcsa KHOMKa 3aKpbITh 11 3aKpbITHs OkHAa HacTpoiika.

I[J'ISI IPOBCACHUA KaJII/I6DOBKI/I HGO6XO}II/IMO BBIITOJTHUTH CJIACAYIOIINEC }lel\/’ICTBI/Iﬂ:

1. Haxarp Ha xHOonKy COpocuTh Mcnosab3yemoe 3Hadenne. [Ipu stom B none Me-
noJb3yeMoe 3Ha4eHue, MB oToOpasutcs 3HaueHNe, yKa3aHHOE B 110JIe Y POBEHb CHTHAJIA
¢ reseparopa, B B pamke Ilapamerpsl aj1g usmMepeHus.

2. Haxatp Ha kHOTIKY KanmuOpoBka. [TosiBUTCS OKHO, BHEITHHM BH KOTOPOTO MOKa-
3aH Ha pucyHke 17.5.

KanuGpoeka

COBAMHHTE BRIX0A FEHEQATORA C BX0A0M BEIBpaHHOrD KaHana ALIN
Ok | OTHEHA

Pucynoxk 17.5

3. Crnenys yka3aHWIO HAAMKHCH B TOSIBUBIIEMCS OKHE, HEOOXOIMMO COCIUHUTH BHI-
xon redeparopa (LIAIT) ¢ Bxogom BbiOpanHoro kanana AIIIl u Haxkate Ha kHOMKY OK.
[TosiBUTCS emie OHO OKHO, BHEIIHWI BUJ KOTOPOTO MOKa3aH Ha pucynke 17.6. B atom
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OKHe 0TOOpaXkaeTcsi X0/ BBHIIIOJHEHUS KaMOpPOBKH. Yepes 5 ceKyH 3TO OKHO MCYE3HET U
B COOTBETCTBYIOLIMX NOJIX B pamke KanuGpoBka yCTaHOBATCSI H3MEPEHHBIX 3HAUEHUS.

Kanwbpoera

Haure. Moer kanitposka...

Pucynok 17.6

4. 3akpoiTh 0kHO HacTpoiika HakaTHeM Ha KHONKY 3aKpbITh WM KHOIKY [E], pac-
IIOJIOKEHHYIO B IPABOM BEPXHEM YIUIy OKHA.
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18 IIporpamma TEPMOMETP COINPOTUBJIEHUS

18.1 Ha3nayeHue NpoOrpaMmbl

[Iporpamma TepMoMeTp cONMpOTHBJIEHUS] MpPEIHA3HAUCHA JJISI U3MEPEHUS TeMIle-
paTypbl ¢ TIOMOIIIBIO TEPMOIIpeoOpa3oBareseii CONPOTUBICHUS (TEPMOMETPOB COMPOTHUB-
nenwusi). Ha pucynke 18.1 nmpuBeneHa CTpyKTypHasi cxeMa Iporecca TepMOU3MEpEHUH.

»)

TepmocornpomueneHusi

ZET 220

220V —

Ernok numanusi

Pucynok 18.1

IIporpamma TepMoMeTp CONPOTHBJICHUS IOPOKIAET BUPTYAIbHBIA KaHAJ TEMIIE-
paTypbl. OTOT KaHaJl JOCTYIEH Ul MOCIEAYIOLEro aHalau3a IPYrMMH IIPOrpaMMaMu W3
cocraBa ZETLab. 3nauenue temmepartypbl Beruucisiercss Ha uHTepBaie 0,1 CeKyHIbI U B
BBIXOJTHOM KaHaje ¢opmupyercs curHan kaxzasie 0,1 cexynasl. Takum oGpaszom, mpo-
rpaMMa CriakuBaeT ObICTpble U3MEHEHUs Temreparypsl. s perucrpanuu ObICTPOMEHSI-
IOLIeHCsl TeMITepaTypbl MOXKHO HCIIOJIb30BaTh MporpamMmy @uUabTpanus CHIHAJOB (IIpo-
rpamma @UIBTPANMs CUTHAJOB OINKMCHIBaeTCs B MyHKTE 26 Hacrosimero PykoBoacTBa
omepartopa) s (QUIbTpallMd M3MEPHUTEIBHOrO KaHaja. B mporpamMme HacTpauBaroTcs
(GuIbTPEl HMKHUX M BEPXHUX YacTOT U ormbaromas. JaurenbHOCTh ormbaromen 3anaer
YCPEOHEHHE CUTHAJA. 3aT€M IOJy4YEHHBIE CUTHAJbI IOAAOTCS Ha MporpaMmy Apugpmo-
MeTp (mporpamma ApudpMoMeTp ONMUCHIBAaeTCS B MyHKTE 25 Hacrosimero PykoBoacTBa
oneparTopa) U HaXOJUTCs OTHOIIEHUE BeMYMH. TaprpoBKa MOITy4€HHOIO CUT'HAJIA POBO-
JIUTCS COBMECTHO C MporpaMMoii TepMoMeTp cONpOTHBJICHUS.

18.2 Onmnmcanue nmporpamMmmsl

s 3amycka nporpammbl TepmomeTp conpoTuBjieHust Heobxoaumo nu3 MmeHo M3-
Mepenue (pucyHok 18.2) nanenu ZETLab BeiOpats komanny Tepmomerp TC. Ha skpane
MOHHUTOpa 0TOOpa3uTcsi paboyee OKHO MporpaMMel TepMomeTp conpoTuBiieHHst (pUCy-
Hok 18.3). B 3aronoBke okHa nmporpaMmsl OyaeT 0ToOpa)kaTbcs Ha3BaHUE MTPOrPaMMBI.

I[IpumeyaHue: nporpaMMmy MOXKHO 3aIlyCTUTh HEMOCPEACTBEHHO U3 paboueit Tupex-

topun ZETLab (nmo ymomuanmio: c¢:\ZETLab\). Wms 3amyckaemoro daiina:
ThermoMeter.exe.
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Wameperue Orofpakerue e

BoAbTMETP NepemMeHHoro Toka
[E Bonstmerp nocTosHHaro Toka
= CenekTUBHBI BOAETMETD
Yacroromep

PazomeTp

[ Tavomer

3HKogep

Operp

@ Tepmomerp TC

@ Tepmomerp TIN

TeHsomeTp

Pucynok 18.2

Cumani Vv CuWw=1.428

Cuman2 v I 0 mag

Pucynok 18.3

B neBoit yactu pabodero okHa mporpammbl TepMoMeTp CONMPOTHBJIEHUS PACIIOJIO-

KeH TpadUIeCKUil HHIUKATOP, B KOTOPOM OTOOpakaeTcsl M3MEPEHHOE 3HAUYCHUE TeMIIepa-

TYpBI UCTIOJIB3yEMBIM TepMOMpeoOpazoBaTelieM COMPOTHUBICHHUSA. TemmepaTypa U3MepsieT-
ca B °C.

Jlns w3MmepeHus: TemmepaTypbl HEOOXOJUMO B TONAX CIHCKOB (CO CTPENKON)

v l BBIOpaTh Ha3BaHUE BKJIFOUEHHBIX (U3NYECKUX KAHANOB, K KOTOPHIM MOJKIIO-

YyeH TepMornpeoOpa3oBaTesib CONPOTUBIICHNUS U HAarpy304YHOE CONPOTUBIIEHHE. B BepxHeM
CIMCKE BBIOMpAeTCs KaHajl, K KOTOPOMY MOJKIIIOYEH TepMoIIpeodpa3zoBareb COPOTHBIIE-
HUsl (M3MEpUTENbHOE CONPOTHBIIEHKE). B HIKHEM — KaHai, K KOTOPOMY IOAKIIOUYEHO
Harpy3ouHoe (OMOpPHOE) COMpPOTHBIICHHE. B KauecTBe KaHAIOB TAaK)Ke€ MOXHO BBIOMpATh
BUPTYaJlbHbIE KaHAJIbI, HAIPUMEp, MOciie GUIbTPAIlMK CUTHATIOB. BrIOpaTh HEOOXOAMMBIN
KaHaJl MOKHO JABYMSI CIIOCOOaMM:

- HaXaTh Ha CTPEJIKY IOJI U «MBIIIbI0» BEIOPATh U3 PACKPBIBILIErOCs CIIMCKA KaHa;

- HaXaTb JIEBOW KHOIMKOM «MBIIIM» Ha TOJ€ U MPU HOMOIIU POJIMKA «MBIIINY», JTUOO
KHOIIOK KJIaBHATypPhI CO CTPCIIKAMU <T>u<d> BbIOpATh KaHaI.

B nosne cncka (co cTpenkoil) v I, PacCIIOJIOKEHHOM B IIPAaBOM 4YacTH Ipo-

IpaMMBbI, BRIOMPAETCS THIT HCITOJIb3YEMOT0 TepMOTIpeoOpa3oBaTelis COMPOTHBIICHUS.

B kauecTBe 4yBCTBUTENBHOTO 3JIEMEHTA MPU U3MEPEHUU TEMIEPATyPhl C TTOMOIIBIO
nporpaMMbl TepMoMeTp cOMPOTHBJIEHHST MOXKHO HCIIOB30BaTh TEpMOMpeoOpa3zoBaTeln
conpotusnienus (TC) ¢ MemHBIMH, TUIATUHOBBIMU WJIM HHUKEJIEBHIMU UYBCTBUTEIHHBIMH
aneMeHTaMu. HoMuHaabHble cTaTHYeCKHe XapakTepucTuku npeodpazoanus (HCX) takux
naTaukoB obosHavarotcs: SOM, 100M, Cu50, Cul00, (MenHbIe YyBCTBUTEIbHBIE JIEMEH-
Th1), SOIT, 10011, Pt100, Pt500, (rutatuHOBBIC YyBcTBHUTENBbHBIC 351eMeHThl) 100H 1 Ni100,
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(HMKeJIeBbIE YYBCTBUTEIIBHBIE JIEMEHTHI), T/I€ YHCIO B O0O3HAUCHUU JATUHKA SBISCTCS
HOMUHAJIBHBIM cONpoTHBICHUEM aatunka (Ro, Om) mpu 0°C.

Jl1s MEHBIX U IUIATUHOBBIX TEpMONpeoOpa3zoBaTesiell CYIECTBYET TAKOE MOHATHE,
Kak "HOMHHaJIbHOE 3HaucHHe oTHOmmeHus comporusienuii” (Wi = Rioo / Ro) - oTHOIIE-
Hue conporusieHus natuuka npu 100°C k conporusnenuto npu 0°C.

W3mepenne TeMiiepaTyphl anmnapaTHO-IPOrPAMMHBIMU CPEACTBAMU, IPOU3BOIUMBI-
MU 3AO «ONEeKTPOHHBIE TEXHOJIOIMU U METPOJOTUYECKUE CUCTEMBI», OCYLIECTBIISIETCS B
cootBercTBUU ¢ ['OCT 6651-94 u moapa3zymeBaeT MCIOIb30BAHKE MEIHBIX TEPMOIPEOO-
pa3zoBareniell CONMPOTHUBJICHUS ¢ HOMUHAIBHBIMH 3HaueHUSIMH Wigo, paBHbIMH 1.4260 u
1.4280. Jlns muraTMHOBBIX TepMoIpeoOpa3oBareseil 3Tu 3HadYeHus cocTaBisitoT 1.3850 u
1.3910.

Bmome [ 0 | ™= pomurcs nonpaBka B °C Ha mMoka3aHMsl TeMIEpaTyphbl, CBs-
3aHHYIO C Pa3HOCTBHIO B 3HAUEHUSAX CONPOTUBJICHUN MEXAY Harpy304HbIM U U3MEPHUTEIb-
HBIM COINPOTHUBJIEHUSAM. BBOJ 3HaUeHUs1 NONPABKU OCYLIECTBIsAETCS ¢ KiaaBuarypy. llocne
BBOJIa 3HAUEHUs HAXXaTh KiaBuiry <Enter> knaBuarypsl.

JIis BBIXOJa U3 MIPOrpaMMbl HEOOXOAMMO HaXaTh KHONKY BbIX0A win KHONKY [E],
PacCIOJIOKEHHYIO B IPAaBOM BEPXHEM YIJy OKHA.

18.3 Hcnoan3zoBanue moayJieit «ZET 2XX»

18.3.1 Ilookniouenue mepmonpeoodpazoeameneii CONPOMUBIEHUA K MOOYIAAM
«ZET 2XX»

K paznmunsiM ycTpoiictBam, mpou3BoauMbiM 3A0 «DNeKTpPOHHBIE TEXHOJOTUUA H
METPOJIOTHUECKUE CHUCTEMBI», BOZMOXKHO IMOJKIOYEHUE PA3IMYHOIO KOJUYECTBA TEPMO-
npeoOpa3oBareneit conporusieHusi. Hampumep, k 16-xkanansnomy momayiato ALIT-ITATI
«ZET 2XX» MoxHO nmojkio4ars 10 15 repmonpeoOpa3oBateneil CONpOTUBIEHHUS, a Q-
POBO¥T BXOJI/BBIXO]] MOJTYJISI ITO3BOJISICT YIPABISATH PA3IMYHBIMH MCIIOJIHUTEIFHBIMU MeXa-
HU3MaMHM y4acCTBYIOIIMX B 3aBUCHMBIX OT TEMIIEPATyphl Ipoleccax.

3anuThIBaHUE TepMONpeoOpa3oBaTesieil COMPOTHBIICHUS MPOUCXOIUT MEPEMEHHBIM
HanpsKEHWEM OT BCTPOEHHOI'O FeHepaTopa CUTHAJIoB. Takoe MUTaHHE 1aTYUKOB MO3BOJIS-
€T OTCTPOUTHCS OT HU3KOYACTOTHBIX MoMeX, TepM0I/IC KOHTAKTOB U MOBBICHTH TOYHOCTh
uzMepenuil. [logkiarouenne TepMmonpeodpazoBaTesieil CONPOTHBICHHUS OCYIIECTBIISETCS O
CIIETYIOIIUM CXEMaM:

| Bxod 2 AU
xod 2 AL
R, @ R,
<< <]
Buixod AL Beixod AL
B — R
RUJ.I % Rum Bxod ALHT
-
Bxod 1 AL @
gt

Pucynox 18.5
Pucynok 18.4
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B nByx cxemax (pucynku 18.4 u 18.5) Rusy - 3T0 cobcTBEHHO TepMonpeoOpa3oBa-
TEJIb COTPOTUBIICHUS, R1 - HArpy304HOE COMPOTUBIICHHE, COIPOTHBIICHHE KOTOPOT'O BHIOH-
paercst MPUOIU3UTEIHLHO PABHBIM M3MEPUTEIBHOMY. B KauecTBe Harpy304Horo pe3ucropa
UCTIONIB3YIOTCSL TOYHBIE 1% pPe3HCTOpBl C MaJCHBKUM TEMIEpPaTYPHBIM KOA(D(PUIIECHTOM
conpotusienus (TKC).

Jis MOAKITIOYEeHUsT OHOTO (TIEPBOT0) TEPMOIIPEOOpa30BaTeIsl UCTIONB3YETCsI TIepBast
cxema (pucynok 18.4). [TonkioueHue BTOPOTO U MOCIEAYIOMINX TepMoIpeoOpa3oBareneit
OCYIIECTBIIAETCS MO 2-0i1 cxeme (pucynok 18.5).

18.3.2 Hacmpoiika cep8ucHwix npozpamm

[Tocne moakioueHUs: TepmornpeoOpa3oBaTesieil U Harpy304YHOTO CONPOTHUBIICHUS K
BXOJHBIM KaHajaMm HeoOxoaumMo B mporpamme Hacrtpoiika mapamerpos ALII u LIAII
BKJIIOUUTH 3TH KaHaibl JUOO yOenauTbcs, YTO OHU BKIIOYeHBI (mporpamma Hactpoii-
ka napametpoB AIIII u INAII onucana B mynkre 4 Hactosiero PykoBoacTrBa oneparo-
pa).

Jnis u3MepeHust TeMrepatypsl Heooxoaumo B mporpamme PegaxktupoBanue (aii-
JIOB NIapaMeTPoOB HACTPOUTH MapaMeTpbl KaHAJIOB, K KOTOPHIM MOJKIIOYEH TePMOMpPeoo-
pa3oBaTelb CONPOTUBIEHUS M Harpy3o4Hblii pe3ucrop (mporpamma PemaktupoBanue
(paiinoB mapaMeTrpoB omnucaHa B MyHKTe S5 Hactoslero PykoBoacrBa onepartopa). Ila-
paMeTpbl U3MEPHUTENNBHBIX KaHAJIOB TOJDKHBI OBITh HACTPOCHBI OTHOCHTEIBHO M3MEPEHUS
HaANpPsDKEHUs, Kak MMoKa3aHo Ha pucyHke 18.6:

™ PepanTHporaHHe chaHna KOHHIYPaLUMM HIME pHTENBHRIX HaHanoe - tabconfig.cfg

Marn  PeaakTrpogaHke dainos Cnpaeka

ZET 710 Ned55 | Comparnre | | B Bonon |

M YyecTe. Ea wzr.  KH eHewnero  OnopHoe  Cwmew,. noct. HaseaHue kaHana
npeofp.. YCMAWTENR | 3HaY. 4nA COCT..
B/eg mzt, Ebl4Men. ab = WEET

1 0.001 B 1 0.001 1] W zrepuTenbHBIR -
2 0.001 B 1 0.001 1] O nopHe -

Pucynok 18.6

Kanansl 111 u3aMepeHusi BbIOMparoTCsl J1I0Oble, Ha3BaHWE KAaHAJOB IOJb30BATEINb
BBOJMT I10 CBOEMY YCMOTPEHHUIO.

18.3.3 IIposeoenue usmepenuii

Jlanee HEOOXOIUMO BKJIIOYHUTH MporpamMmy I'eHepaTop CHrHAI0B U YCTAaHOBUTH pe-
JKUM T€HEpUPOBaHUs CUHYCOMJAIBHOTO CUTHANIA, Hanpumep, ¢ yactorod 5000 I'n u ypos-
Hem 0,5 B (pucynok 18.7). YacToTa reHepupOBaHUsl CHHYCAa M aMIUIUTYy/a MOXET ObITh
npon3BosbHOU. B mporpamme TepmMomerp conpoTHBJIEHUS BBIJEISIETCS HECYIIasl 4acTo-
Ta U OIIPENENAETCS aMIUINTYyla mofgaBaemMoro curiaia. Ilporpamma I'enepatop curaaios
ommcaHa B MyHKTe 23 HacTtosmiero PykoBoacrBa oneparopa.

18-4



ZETLab IIporpamma TEPMOMETP COITPOTHUBJIEHWA

& ['eHe patop cHrHaaon

Brifop curHanos

- Chnyc2 - & - Yd -Muna - Bron - baprep
+ Cuhye - Phuran - Wy - NMan - Mor4 - Mrn - Paiin
MNapaMeTRE! CHHYCOMAANEHOMD CHIHANA
| Yacmoma, T u | Vpozsenn, B | Caewmenue, 5

| 005000.00 | 0.5000 | 0.0000

185 & O

| Huoren M3HIR | [FEESFET ] |MH6uMamop VoS |Bce CUENIRL!

= I oen.— — J Ginoieio

Pucynok 18.7

3areM HE0OXO0IMMO 3ayCTUTh ITporpamMmy TepMomeTp conpoTuBJIeHUs U BEIOpaTh
B BEPXHEM CIIMCKE KaHaJl, K KOTOPOMY IOJKIIIOUYEH TEPMOIPeoOpa3oBarTeib, B HIKHEM —
KaHaJ, K KOTOPOMY MOJKIIOYEHO HAarpy304HOe CONpoTHBiIeHHE. B cmucke BbIOOpa uc-
MOJIb3YEMOT'0 THIIA TePMOTpeoOpa3zoBaTelii HEOOXOAUMMO BBHIOPATh THUIl MOJKIIOYECHHOTO
TepMoIpeodpa3oBaress K M3MEPUTEIbHOMY KaHally. B mose BBoja momnpaBku HEOOX0IUMO
YCTaHOBUTH MOMpPaBKy nmokazanuii B °C. DTa momnpaBka CBsi3aHa ¢ Pa3HOCTHIO B 3HAYCHUSX
COTIPOTUBIICHUI MEXIYy Harpy304HBIM U U3MEPUTENbHBIM COMPOTHBICHUSIMU. Ha pucynke
18.8 mokazan npumep nporpamMmel TepMomMeTp cONMPOTHBIEHHS C HACTPOWKAMU BEIOpaH-
HBIX KaHAJIOB I U3MEPEHUS TeMIIepaTyphl.

EPMOME TP CONMPOTHENMEHHA g E E

MsmepMTeanb'v' CuW=1 425 'v

CNOpHE w | i masg

Pucynok 18.8

IIporpamma TepMoMeTp CONPOTHBJICHUS ITOPOXKIAACT BUPTYaIbHBIM KaHAJI ¢ U3MeE-
PEHHOU TeMIeparypoil. DTOT KaHaJl MOKHO aHAJM3UPOBATh M PETUCTPUPOBATH MpOrpam-
mMamu u3 cocraBa ZETLab.

[Ipu HacTpoiike MmporpaMMbl YAOOHO 3alyCTUTh MHporpamMmbl MHOrokaHaJbHBIH
ocumaorpad (pucynok 18.9) u nee nporpammsl BosibTMeTp nepeMeHHOro Toka (pucy-
Hok 18.10).

B nporpamve MHoOrokaHaabHblil ocuu/Iorpadp HeoOX0AUMO yCTaHOBUTH 3 KaHa-
na Ui otoOpakeHus. B BepxHel ocuuuiorpaMme BbIOMpPAeTCs U3MEPUTENbHBIN KaHall, B
CpeaHel - ONOPHBIN KaHall, B HH)KHEH — BBIXOJTHOW (BUPTYalIbHbII) TeMIepaTypHbIA KaHal
¢ mopoxkJeHHbI nporpammoii Tepmomerp compotusiieHusi. CHHYCOUIBI MO BEPXHUM
JIByM OCLMJIJIOTpaMMaM JOJDKHBI ObITh 0€3 MCKaKEHUH M aMIUIUTY/Ibl CUHYCOUJ TOJIKHBI
OTIMYAThCA IPYr OT Apyra NpU KOMHATHOW TeMIepaType NPUMEPHO B ABa pasa. lIpo-
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ZETLab

rpamma MHOrokaHajbHbIN ocumiiorpag onvcana B myHkre 21 Hacrosiero PykoBoa-

CTBA omeparTopa.
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Pucynok 18.9

Opna nporpamma BoJibTMeTp mepeMeHHOI0 TOKA JOKHBI ObITh HACTPOEHA HA U3-
MEpUTEIbHBIA KaHall, BTOpasi — Ha ONOpHbIN. [lokazaHus BOJbTMETPOB AOKHBI OTINYAThH-
csl IpYT OT Apyra Mpy KOMHATHOM TemrepaType IpUMEpHO B JBa pa3a mporpamMMa Boabt-
MeTp nepeMeHHOro TOKa onrcaHa B myHkTe 9 Hactosimero PykoBojacTBa onepartopa.

[Ipu NOaKIIFOUEHUH HECKOJIBKUX TEPMOCOIPOTUBICHUHN U 3allyCKe HECKOJIBKUX MPO-
rpamMM TepMoMeTp conpoTHBJ/IEHHS, B KAUECTBE OMNOPHOTO KaHaja MOKHO HCIIOJIb30BATh

OJIWH KaHall.

D'Bﬁﬁﬁﬁ&é’fﬁﬁébéi}ié'il'ﬁbifb"’réi(ﬁ “Vzhe pHi o il 4
[Je a6

O Ceepxmepnenroe [ |amnmuryaa

M3mepuTensHH R ! l_-

O BeicTpoe 01c
@ MeaneHHoe 1c

- Bo/ibTMe TP e peMe HHOTO ToKa - ONDPHBIN!

[e ab

Oc BEEPXMENEHHOE D amMnnMTY AR

~

OnopHbIiA

Pucynox 18.10

Jlns BHeceHMsI MOMpaBoK B MporpamMMmy TepmomeTp conmpoTHBJIeHHMS HEOOXOIMMO
OTKaIMOPOBaTh MPOrPaMMy COBMECTHO C TepMOMpeoOpa3zoBaTeNiIMU MPU TeMIepaType
0°C (B Bomo-nensiHoM cmecu) wiu mipu temmneparype 100°C (B kunsiieit Bone 6e3 mpume-
ceil ¥ TP HOPMAJILHOM JIaBJICHUH).
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ZETLab IIporpamma TEPMOMETP COITPOTHUBJIEHWA

18.4 MHcnoab3zoBanue moayJss ZET220 co cnenuanbHOl KIeMMHONH KOJI0AKOI

18.4.1 Ilooknwuenue mepmonpeodpazosameiieii CORPOMUBIEHUA K MOOYTIIO
ZET 220 co cneyuanvnoii Kiemmnoil Ko100Koil

s u3mepeHust temneparypbl Obul pazpadoran moxyinbs ZET 220 co crnennaibHON
KJIEMMHOH KOJIOJKOW. B 3TOM MOyJsle IpenyCTaHOBJIEH TOYHBIM PE3UCTOP IJIsI KOMIICHCA-
MU TeMIlepaTypHoro apenda Toka As 3aluTKU TepMocornpoTuBieHuil. Takum obpazom,
HET HEO0OXOJMMOCTH MOJAKII0YaTh K Moaymo ZET 220 pe3ucropsl mo cxemam, NpUBEAEH-
HbIM Ha pucyHkax 18.4 u 18.5, a Taxke He HY)KHO HCITOJIb30BaTh T€HEPATOP ISl 3aITUTKH
TEPMOCOINIPOTUBIICHUM. {11 IPOBENCHNS U3MEPEHUN JOCTATOYHO IOJAKIIOUNUTE K MOJYJIIO
ZET 220 tepmonpeoOpa3oBaTeIn COMPOTHBICHUS U YCTaHOBUTH Iepekiodarens TC Ha
KJIEMMHO# Kosozke B mosioskeHue ON.

18.4.2 Hacmpoiika cepeucHvlx npozpamm

[Tpu nmepBOM MOJAKIIIOUEHUHU TepMOCONpOoTHBIEHUNH K Moaymo ZET 220 co cnenu-
JIBHOM KIIEMMHOM KOJIOAKON, HEOOXOIMMO HACTPOUTH CEPBUCHBIE IPOTPaAMMBI.

Bo-niepBbix, He00X0UMO yOEIUTHCS, YTO BKJIIOUYEHBI U3MEPUTEIbHBIE U ONOPHBIM
kaHaiubl. [l aToro 3anyctuts nporpammy Hacrpoiika mapamerpos ALIII-IIAII u ycra-
HOBUTB raJIOYKH CJIEBA OT HOMEPOB KaHAJIOB, K KOTOPBIM ITOJKJIFOYEHBI TEPMOCOIIPOTUBIIE-
HUS, a TaKoKe ciieBa oT 16-To kaHana (3TOT KaHal siBiseTcs: onopHbIM). Homepa kaHasnoB
yYKa3aHbl Ha KJIIEMMHOM KOJIOAKE.

Bo-Bropeix, B mporpamme PenakTupoBanue ¢aiiioB mapamMeTrpoB HEOOXOJUMO
ycraHoButh 3HaueHue |CP B cTonbue [penBapuTebHbIi YCHIUTENb IS BCEX U3MEPH-
TEJIbHBIX U OMOPHOro KaHajoB. OcTalibHbIE MapaMeTpbl JODKHBI ObITh YCTAHOBJIEHBI IO
ymomganuio (pucyHok 18.11). Ha3BaHust kaHaJIOB 33/1al0TCS 1O YCMOTPEHHIO TTOJIH30BaTe-
s

. PefaKkTHpOBaHWe daina KOHpUrypaLMK H3MEPHTENBHBIX KaHanoe - tabconfig - |EI|5|

Mz YyecTe. En war.  KH EHewHero  [Mpene. OnopHoe ' aiin nonpask Craew. HazeaHuWe kaHana
npeotp., UCHAMTENA  YCHAMTENE  3H3Y. 4nA Al MNOCT. COCT..
B /e uar. BhIMMC, B M.
ab

15 0.0 rB 1 ICP 0.0 0 a0 TC-1288-2
16 0.0 rB 1 ICP 0.0 ] a0 OnopHeIF

Pucynok 18.11

Dafin  PefakTposaHke daiinoe  CTpoks  Cnpaska

18.4.3 IIposeoenue uzmepenuii

B mporpamve TepmomeTp conpoTuBJ/IeHHs] B BEPXHEM CIIMCKE BHIOMpAETCs KaHal,
K KOTOPOMY IOJAKJIFOYEH TepMOTpeoOpa3oBaTellb, B HIKHEM — KaHAI, K KOTOPOMY TIOJI-
KITFOYEHO HArpy304HOE COMpPOTHBIEHHE. B crucke BBHIOOpa MCHOIB3YEeMOr0 THIA TEPMO-
npeoOpa3oBaressi HEOOXOAMMO BBIOpPATh THM MOJIKIIOYEHHOTO TEPMOIPEOOpa3oBaTENs K
U3MEPUTEIIbHOMY KaHaly. B mone BBoma MONpaBKH HEOOXOAMMO YCTAaHOBHTBH IOIPABKY
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IIporpamma TEPMOMETP COITPOTUBJIEHW A ZETLab

noka3anuii B °C. Orta nonpaska cBsi3aHa C pa3HOCTBIO B 3HAUEHUSX COIPOTUBIIEHUN MEXIY
Harpy304HbIM M U3MEPUTEIbHBIM conpoTuBieHusmu. Ha pucynke 18.12 nokasan npumep
nporpamMbl TepMoMeTp CONPOTHBJIEHUS C HACTPOHKAMHU BBIOpPAaHHBIX KaHAJIOB JUIS M3-
MEpeHHsI TeMIIepaTyphl.

i1
TC-1268-2 [cuw=tazs  ~|

-
OnopHeIA - I i} P&y

Pucynox 18.12

Ha pucynke 18.13 moka3zaHo OkHO mporpaMMbl MHOTOKaHaJIBHBIN ocruuiorpad, B
KOTOpOW 0TOOpaxaroTcsi ()OPMBI CUTHAIOB C MU3MEPHUTEIBHOTO M OIOPHOTO KaHAJOB, a
TAKX€ C BUPTYAJIbHOI'O KaHaja, MOPOXIECHHOro mporpamMmmor TepmomeTrp conmpoTuBJie-
HHUSL.

10/
t=58995c Mzmeputenered (TC) = 4961 761718 mB MHTepEan, c
4961 9 50.000
4961 .5 MpmeHnTE I
4961 .7 HacToTa
4961 .6
|200.nu i vl
[u] 10 ) 20 30 40 a0 T p—
t=50995c OnopHeid = 492 427032 mB m
-
Emy ABTOMEC.
40n Cran
e Fanuce
o
o 10 20 30 40 50 dreve
t=5995 ¢ Temn. TC-1288-2 = 15.208 rpag, -
20 -
18 -
- [~ Cosmenw,
Bpema, ©
0 10 20 30 40 50 | 999.595000

Pucynox 18.13

18,5 Kaaub6poBka nporpammbl TepmomeTp conpoTuBIeHUS

Jl5is1 BHECEHHS MOTPaBOK B MporpamMMy TepMomeTp CONpPOTHBJIEHHS HEOOXOIUMO
OTKaIMOPOBaThH MPOrPaMMy COBMECTHO C TepMOINpeoOpa3oBaTeNs MU TMPH TeMIlepaType
0°C (B BOomo-neAsHOM cMmecH) v nipu Temneparype 100°C (B kumsmieit Boge 6e3 mpume-
ceil u mpu HOpMaIbHOM JaaBiieHun). KannOpoBka MpoOBOIUTCS IS KaXI0TO U3MEPHUTEINb-
HOTO KaHaJIa MHANBUIYAIBHO.

KanubpoBka mpoBoauTCs ciaeayonmii 06pa3om: TepMonpeoopazoBaTeb OMyCKaeTCs
B BOJIO-JICNSTHYIO CMECH/KHILAIIYI0 BOJAY, NMPH OTKJIOHEHHH ITOKa3aHWH IMPOrpaMMBI OT
0°C/100°C, B mose cieBa OT HaIKCH IPaJ BBOJUTCS KOMIICHCUPYIOIIECE 3HAYCHHUE, YTOOBI
nokasanusi nporpammel paBHsuck 0°C/100°C. [lanmbHelime uaMmepeHuss OyAyT MPOBO-
JATHCS C YUETOM 3TOU MOMPABKH.
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19 IIporpamma TEPMOMETP TEPMOIIAPBI

19.1 Ha3nayeHue NpOrpaMmel

[Tporpamma TepmomeTp TepMonapsl NpeaHa3HaueHa JJIs U3MEPEHUS TEMIIEPATyphbl
C TIOMOIIBI0 TEPMOIJIEKTPUUECKUX NpeoOpazoBaTeneil (TepMonap) U KOMIEHcaTopa XO-
aoxHoro crnas. [Iporpamma moposkaaeT BUPTYaJbHBINA KaHAJl TEMIIEPaTypbl, KOTOPBIA Oy-
JIeT OCTYIIEH AJI MOCJENyIOIEero UCIoyIb30BaHus (aHaln3a) APYruMH MporpaMMaMu U3
cocraBa ZETLab. Ha pucynke 2.11 npuBeieHa CTpyKTypHasi cCXeMa Ipoiecca TepMou3Me-
pEeHMUiA.

Zet 220
Tepmonaps! : /Q

e -

Bnok numa+us

KXC

Pucynok 19.1

[Tpunmmn paboTel TepMmomnap OCHOBaH Ha 3(QeKTe U3MEHEHHUs TEPMOAIEKTPOIBU-
xKymend cuibl (TepmMo3/IC) B MecTe crmasi COCTaBISAIONIMX 3JIEMEHTOB TepMornapsl. [lpu
TOM He TpeOyeTcs MOMOTHUTENbHBI UCTOYHUK MHUTaHUSA, T.K. BBIXOJHOE HAMpsHKEHUE
BO3HUKAET BCJEICTBUE TEPMODJIEKTPUUYECKUX CBOMCTB MaTepHaioB, BXOJAILIUX B COCTaB
tepmonapsl. TepmoI/IC Bo3HUKAET MeXIy NMPOBOJHHUKAMH, OTIUYAKOUIUMUCSA MO CBOUM
XUMUYECKUM WA (PU3UYECKUM CBOMCTBAM.

B Mecrtax noJkioueHHs: TepMonapbl K U3MEPUTENbHON CUCTEME BO3HHMKAIOT JOMOJI-
HutenbHble TepM0oD/IC. B pesynpTaTe Ha BXOJ U3MEPUTEIHHONW CUCTEMbI (DaKTHUUECKHU T10-
CTyMaeT CyMMa CHTHAJOB OT pabodeil Tepmorapsl U "TepMmomnapbl' B MECTe KperUIeHUsI.
Ceiluac B NMPOMBIIIIEHHOCTH IUPOKO HCIIOIB3YETCSA TEXHHUKA 'KOMIIEHCALMHM XOJOJIHOTO
cnas". DTOT METO/1 3aKJIF0YAETCS B TOM, UTO TEMIIepaTypa "X0J0AHOro crast" B MecTe MoJ-
KITFOUEHUS TEPMOTIAphl U3MEPSAETCS JPYTUM JTaTYMKOM TEMIEPaTyphl (KOMIIEHCATOPOM KO-
JIOHOTO cIiast), a 3aTeM M3MEepeHHasl BeJIMYMHA MIPOrPaMMHO WMJIM amllapaTHO BBHIYUTAETCS
U3 TEMIIEPATYPHI, MOJTYICHHON MPU TOMOIIH pabodeld TEpMOTapshl.

TepMonapbl XapaKTepU3YIOTCS Topa3/io OOJBIIMM H3MEPSEMBIM TeMIepaTypHbIM
muana3zoHoM (0T -100°C no +1800°C) mo cpaBHEHUIO ¢ TEPMOMPE0oOPA30BATENSIMH COIPO-
TUBJICHUSI, HO TIPH 9TOM TOTPENTHOCTh U3MEPEHHUIN YBEITUINBACTCS.

CurHanel OT TepMonap OOBIYHO WMEIOT 3HAYEHHUsI OT MHUKPOBOJIBT 10 MHJIJTUBOIIBT,
M03TOMY HEOOXOIMMO MPUMEHSTH JOTIOJIHUTEIbHBIE MEPHI TIO CHUKEHUIO YPOBHEH I11yMOB
1 HaBoZOK. OOBIYHBIE MEPHI ATO IKPAHUPOBAHKE M COKpAIIEHUE AJIMHBI IPOBOIOB. Kpome
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IIporpamma TEPMOMETP TEPMOITAPBI ZETLab

TOT0, MOKHO TIOJIaBJISITh MTOMEXH C TIOMOIIBIO (PMIBTPa HIXKHUX YaCTOT, HACTPOSHHOTO Ha
yactoTy 1...4 I'u. s 5Tux nesned npu u3MEpEeHrUH TEMIIEPATYPhI IIPYU TOMOIIM TepMOIap
UCIIONIb3yeTCs mporpaMma @WIbTpanus CUrHAJOB (mporpamMMa OUiabTpalus CUTHAJIOB
OIKChIBAETCS B MyHKTE 26 HacTosmiero PykoBoacTea oneparopa).

19.2 Onmucanue nporpamMmsl

Jns 3amycka nporpamMbl TepmoMeTrp Tepmonapsl HeoOxomumo u3 MeHio U3mepe-
Hue (pucynok 19.2) nanenu ZETLab BeiOpate komanay Tepmomerp TII. Ilpu stom Ha
9KpaHe MOHHUTOpA 0TOOpa3uTcs padouee OKHO mporpammbl TepMmomeTp Tepmonapsl (pu-
cynok 19.3). B 3arosioBke OkHa IporpaMMbl OyZieT 0TOOpakaThCsl HA3BAHUE MPOTPAMMBI.

Wameperue OTofpakeHue e

7 BoAbTMETP NEpemMeHHoro Toka
[E BonstmeTp nocToaHHoro Toka
CenekTuBHBI BONETMETD
7 Yacroromep

Pasomerp

[ Tavomerp

3Hkogep

Ommerp

@ Tepmomerp TC

[l:] Tepmomerp TIN

Tensomerp

Pucynok 19.2

WamepuTensHeit | | [¥] Komnedcatop XC

A-TBP( s onbdpanihelid \ KomneHcaTop ¥| v

Pucynok 19.3

IIpuMeyaHue: MPOrpaMMy MOXKHO 3aIyCTUTh HEMIOCPEIACTBEHHO M3 paboyeil Aupek-
topun ZETLab (nmo ymomuanmio: c¢:\ZETLab\). Wmsa 3amyckaemoro daiina:
ThermoPara.exe.

B neBoii yactu paboyero okHa mporpammsl TepmMoMeTp TepMonapbl pacroiokeH
rpaduueckuil ”HAUKATOP, B KOTOPOM OTOOpa)kaeTcsi H3MEPEHHOE 3HaUE€HUE TeMIIepaTyphbl
Ucronb3yemMoit Tepmonapoii. Temneparypa usmepsiercs B °C.

B none cniucka (co cTpenkoi) v l, PacrojI0KEHHOM CBEPXY B CEpEUHE pa-
004yero okHa HporpaMMbl, HEOOXOJWMO BHIOpaTh Ha3BaHUE BKIIFOUEHHOTO (PU3NYECKOTO
KaHasla, K KOTOpOMY MOJIKIII0YeHa TepMornapa. B kauecTBe kaHasla TakKe MOYKHO BBIOpATh
BUPTYaJIbHBIA KaHaJ, HaIpUMeEp, Mocie (uiIbTpaluu CUTHaOB. BbiOpaTh HEOOXOAMMBIN
KaHaJI MOYKHO JBYMSI CIIOCOOaMHU:

- Ha)KaTh Ha CTPEJIKY IOJI M «MBIIIbIO» BBIOPATh U3 PACKPBIBILETOCS CIIUCKA KaHAT;
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- HaXaTh JIEBOM KHOMKOHN «MBIIIN» HA TOJIE U MPHU MOMOIIU POJIUKA «MBIIINY, TN00
KHOIIOK KJIaBHATYypPHI CO CTPEIIKaMU <T>u<d> BBIOpATh KaHaJ.

[Ton monem crucka BbIOOpa KaHala pacrojiaraercs IMoje CIUCKa BbIOOpa THMa Hc-
MOJIb3yeMOii TepMomapsl. BeIOOp NCIOIB3yeMOii TEpMOTIaphl OCYIIECTBISETCS TAaKKe KaK U
BbIOOP M3MEPUTENLHOTO KaHasa. B kauecTBe 4yBCTBUTEIBHOIO 3JIEMEHTA MPU U3MEPEHUU
TEMIIEPATYpPhl C TIOMOIIBIO MporpaMMbl TepmMomeTp TepMonapbl MOXXHO HCIIOJIB30BaTh
TEepMOAJIeKTpruYeckue npeodpazonatenu (Tepmomnapsl - TII) cienyromux THIIOB:

* R - TIII (Ilnatuna - 13 % ponuii/mnaruna);

e S - THII (Ilnatuna - 10 % poauit/miatuna);

* B - TIIP (Ilnatuna - 30 % poawmii/mnatuna - 6 % poauid);

» J- TXK (OKeneso/menp - HUKENb (KeJIe30/KOHCTAHTAH));

* T -TMK (Menp/mMenn - HUKEIb (MeIb/KOHCTaHTaH));

* E - TXKH (Hukenb - Xpom/Me/b - HUKEIb (XpOMENTb/KOHCTAHTaH));

* K- TXA (Hukenb - XpOM/HHKEJb - ATIOMUHUHN (XpOMEIB/aTFOMENh));

* N - THH (Hukens - XpoM - KpEMHHIA/HUKEb - KPEMHUH (HUXPOCHII/HUCHIT));

* A-1-TBP (Bonbshpam - peHuit/Bonabdpam - peHuii);

* L - TXK (Xpomenb/Kkormens).

Onaxok Kommnencatop XC cayKuT JUIsl BKIIFOUEHUS/BBIKITIOYSHHS KaHala XOJI0IHO-
ro criasi. Y CTaHOBJICHHBIN ()IaKOK JeNIaeT JOCTYITHBIM IT0JIe CITUCKA (CO CTPENKOM ) BBIOOpa
KaHaya v |, K KOTOPOMY TOJKJIFOYE€H KOMIIEHCATOpP XOJOIAHOTO CIiasi, 1 COOTBET-
CTBEHHO, B pacueT TemrepaTypbl OyIeT BHECEHa IOMpaBKa KOMIIEHCATOpa XOJOIHOTO
cnas. [lone crmcka pacnonaraercs nojn ¢unaxkom Kommencatop XC. Bwibop kanama
KOMIIEHCATOpa XOJIOAHOTO CIasi OCYIIECTBIAETCS TakKKe KaK W BBHIOOP M3MEPHUTEIHHOTO
kaHaa. CHATHIN (akok OJIOKUPYET ToJIe CIUCKa KaHajla KOMIIEHCATopa XOJIOJHOTO CIIas,
¥ COOTBETCTBEHHO, B pacyeT TeMIIEpaTyphl He Oy/1eT BHECEHA MOMPaBKa.

Kananber st m3MepeHusi BHIOMpArOTCS JIOOBIE, HAa3BaHWE KaHAJIOB TOJH30BATENb
BBOJHT 0 CBOEMY YCMOTpeHHIo B mporpamMMe Hactpoiika mapameTpoB uU3MepHTe/b-
HBIX KaHAJIOB (TJ1aBa 5 HacTosmero PykoBoacTBa oneparopa).

Jlis BBIXOA M3 MPOrpaMMbl HEOOXOAMMO HaXKaTh KHOINKY [Ed], PacIOJIOKEHHYIO B
IIPaBOM BEPXHEM YTITy OKHA.

19.3 IMoakiouyeHue Tepmonap

K 16-xananeapiM Moaynsam ALIIT-ITAIT moxxHO moakim04aTh A0 16 TEpMOIIEKTPH-
4eCKUX MpeodpazoBarenet Uit U3MEpeHUil OTHOCUTENbHOM Temrieparypsl. Crieayer 3ame-
TUTh, YTO JUISI U3MEPEHUI aOCOIOTHOM TeMIlepaTypbl HEOOXOAUMO HMCIIOIb30BaTh TEPMO-
AIIEKTPUYECKUI KOMIIEHCATOp XOJOJHOTrO cnas. B 3ToMm cilydae MakcHMajabHOE KOJIHMYe-
CTBO MOAKIIOYaeMbIX Tepmornap - 15.

Jns u3mepenus temnepatypbl Obul pazpaboran monyns ZET 220 co cnenuanbHOR
KJIEMMHOM KOJ0AKOH. B 3TOM Moaysne Ha 15-i1 KaHalm mpeayCTaHOBJIEH TEPMOKOMIIEHCA-
top. Takum 00pa3oM, HET HEOOXOAUMOCTH NOAKIIoUaTh K Moaymo ZET 220 komnencatop
XOJOAHOro cnasd. Jlias NpoBeNeHHs H3MEpPEHUH IOCTaTOYHO HOIKIIOYUTh K MOIYIIO
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ZET 220 Tepmonapbl U ycTaHOBUTH Nepekntodarensb TII Ha KIeMMHONM KOJIOKE B IOJIO-
xenue ON.

Jlig noakiroueHus: TepMonap K MOAYJII0 UCIIOJIb3YETCs ClIeUalbHbIN Kadenb ¢ Tep-
MO3JIEKTpUUECKOM KomneHcanue. Tepmonapa nmoaxioyaeTcs 0JHUM IIPOBOIOM K oO1ie-
my Bxoay (GND) u BropsiM KOHIIOM K BXoHOMY Kanaiy ALIL

19.4 Hacrpoiika cepBHCHBIX IPOrpaMm

[Tocne nmoaxIItOUEHUs TEPMOIIAP U KOMIIEHCATOPA XOJIOJAHOIO CIasi K BXOJHBIM KaHa-
nam HeoOxomumo B mporpamme Hactpoiika mapamerpoB AL u HAII Bxirounth 3TH
KaHatbel 00  yOeouThcs, YTO  OHM  BKJIIOYeHbl  (mporpamma  Hactpoii-
ka napametpoB AIIII u IIAII onrcana B myHkTe 4 HacTosmero PykoBoacTBa oneparo-
pa). [Ipu ucnonp3oBanuu B uaMepeHusix moayist ZET 220 co cnenuaibHON KIEMMHOM KO-
JIOJIKOM B KaUECTBE KaHajla KOMIIEHCATOpa XOJIOJHOTO ciasi ucnosb3yercs 15-i kanan

Jnis u3MepeHust TeMrepatypsl Heo0xoaumo B mporpamMe PegaxktupoBanme (aii-
JIOB IAPaAMeTPOB HACTPOUTH NapaMeTPbl KaHAJIOB, K KOTOPBIM MOJIKJIFOUEHA TepMoIiapa 1
KOMIIEHCATOp X0JIoAHOro cnas (mporpamma PegakrupoBanue aiiioB napaMeTpoB onu-
caHa B myHKTe 5 Hactosimero PykoBoacTBa omepartopa). [lapameTpbl M3MepHUTENBHBIX
KaHaJIOB JIOJKHBI ObITh HACTPOEHBI OTHOCUTEIBHO N3MEPEHUS HAIPSDKEHUS, KaK MTOKa3aHo
Ha pucynke 19.4:

. PeaKkTHpoBaHWe haiina KoHpUrypaL K H3MepHTENBHBIX KaHanoe - tabconfig - |EI|1|

ik YygcTe. En war.  KH eHewrero  [Mpepe. OnopHoe 9 aiin NonNpagkm Creeww. HazeaHue kaHana
npeotp., YCHAMTENA  YCMAMTENE  2HEY. 4nA Al NOCT. COCT.,
B/ea.usm. BEIMMC. 20 M3,
ab

[14] oo wib 1 Her 0.001 0 D Wanepurencrent [TN) e

®ain  PeaakTrpoeadme harinos  CTpoka  CNpaska

Pucynok 19.4

JIsis TOBBIIIEHUST TOYHOCTH M3MEPEHUIl HeOOXOIUMO NMPaBHIBHO YCTAaHOBHUTH B Ka-
HaJle CMELIEHNE MOCTOSHHOW cocTaBisomen. [Ijisg 3Toro Heo0XoauMo KOPOTKUM MPOBO-
JIOM COEAMHUTH BBIOpaHHBIN BX0A ¢ o0muM BxoaoM (GND). 3ateM, BKIIOUUTH TpOrpaMMmy
BoJibTMeTp NOCTOSIHHOI0 TOKA 1 BBIOpAaTh U3MEpUTENbHBIN KaHal. B nporpamme Pegak-
THpOBaHUe (ailyIoB mNapaMeTPoOB 3aHECTH IIOKAa3aHMUA BOJbTMETpa B TIpady
CmMeml. mocT. cOCT., €. U3M. U3MEPUTEILHOTO KaHalla U HaxaTb Ha KHONKY COXpaHMTh.
[ToxazaHust BOIBTMETPA JTOJIKHBI OBITH OJIM3KM K HYJI0. KOppEeKTUPOBKO# BETMUUHBI CMe-
[IEHUS TTIOCTOSSHHOM COCTaBIISIONIEN HEOOXOAUMO JOOUTHCS, YTOOKI ITOKAa3aHUs BOJILTMET-
pa ObLIM OJIM3KUMU K HYJIO. 3aTeM, yOpaB KOPOTKHI MPOBO/I, HEOOXOAUMO MOICOCTUHUTD
TepMoIapy.

Komnencarop xononHoro cnast KXC-9 no 3aka3y MOKET IOCTaBIISIThCS C amnmapary-
poit mpousBoauMoil 3A0 «DNEKTPOHHBIE TEXHOJOTUU U METPOJIOTUYECKUE CHCTEMBD».
KXC-9 umeer uysctButensHocth 0,028 B/°C u cmenienue 9°C. Brixoa koMmeHcaTopa Xo-
JOJHOIO cras HeoO0XOAUMO MOJKIIOYUTh K OJHOMY M3 BXOJHBIX KaHaJIOB U HACTPOMUTH
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JTOT KaHajl C MOMOULIBIO NporpaMMsl PepakrupoBanue (pailjioB mapaMeTrpoB Kak IIOKa-
3aHO Ha pucyHke 19.5:

™. PefaKkTHpoBaHWe daiina KOHpUrypaLMK H3IMepHTENBHBIX KaHanoe - tabconfig.ch - |EI|5|
Dain  PeaakTvpoBadme harnos  CTpoka  CNpaeka
FET 220 M=173 TEDS l [h‘ CoxpaHuTE l [ Kj Beixog l
e YyecTe. Ea war.  KH eHewnero  [Mpepe. OnopHoe 9 aiin Nonpagkm Creeww. HaszeaHue kaHana
npeotp., YCHAMTENA  YCHAMTENE  3HEY. 4nA A NOCT. COCT.,
B/eq. kam. BEIMMCI. 20 MSH.
ab
[A5] oz T 1 Her 0.001 0 5 KAC-3 =
Pucynok 19.5

[Tpy McHonb30BaHUU KOMIIEHCATOpPA XOJIOAHOTO clias APYroro TUMa, HEOOXOJUMO
MOJIKJIIOUATh €ro K MOJYJII0 B COOTBETCTBUH C JIOKyMeHTauuel Ha komieHcatop XC. lan-
Hble U1 mporpammbl PemakTupoBanue (aiijioB mapamerpoB HeoOXOoAMMO OpaTh U3
nacropTa Ha komrneHncatop. IIlporpamma BosibTMeTp NOCTOSIHHOIO TOKA, HACTPOEHHAs Ha
KaHaJl KOMIIEHcaTopa J0JKHA MOKa3bIBaTh TEMIIEPATypy OKpPY)KaroLIero Bo3jayxa, B Ipo-
TUBHOM ClIydae HEOOXOIMMO KOPPEKTHPOBAaTh BEIMYMHY CMEIIEHUS B Tpade
Cwmem. nocr. coct., €. u3M. B nporpamMe Perakrtuposanue ¢aitjioB napaMeTpos.

[Tpu noaxmrouenun tepmonap k moxaynato ZET 220 co cnenuanbHOM KIEMMHON KO-
JIOJKOM, U3MEPUTEIIbHBIE KaHAJIBI HACTPAaWBAIOTCS TAKXKE, a KaHAJ KOMIIEHCATOpa XOJIOM-
HOTO crasi JOJKEH MMETh CIIeyIolue mapaMmeTpsl: dyBcTBUTeNbHOCTh 0,01 B/en. usm.,
eauHuLbl n3mepenus °C, cmemenne noctossHHoM cocrasiisiomei 50°C. OcranpHble napa-
METPbI JOJDKHBI OBITh YCTAHOBJICHBI TI0 YMOTYaHUIO (prcyHoK 19.6).

™ PefakTypoBadue thaina KoHpurypaluk W3IMepUTenbHbIX KaHanos - Eabconfig.ch - |EI|5|
hain  PeaakTvpoeadve darnoe  CTpoka  CNpaEka
M2 Yyecte. Ea. 1z, KY eHewHero  MNpege. OnopHoe P aiin NonpaskiM Craew. HazeaHue kaHana
npeofip., UCHNWTENA  YCWAMTENE  3HEY. oA Al NOCT. COCT.,
Bled. 1. BhIHMC. B0 M.
ab
14 0.001 B 1 Her 0.001 0 0 Wamepurensreii (TH] E
15 0.0 T 1 Her 0.001 0 50 KorneHcarop <C

Pucynox 19.6

19.5 TIIpoBenenue usmepeHmii

[Tpu 3amycke mporpammbel TepmMoMeTp TepMomapbl MOSBISETCS OKHO MPOTPaMMBI
(pucyHnok 19.7). B mosne crimcka U3MEpUTENBHOTO KaHalla BBIOpAaTh BXOJHOW KaHAl, K KO-
TOpOMY MOAKIIOUYEHA TepMoriapa. B mosne criucka BpiOopa THIa TepMonapbl BEIOpaTh OJUH
u3 10 TUNOB TepMmorap, UCIOJIb3YeMbIX P U3MEPEHHH TemIiepatypsl nporpammoii Tep-
MoMeTp Tepmonapsl. [Ipy nConp30BaHNY B N3MEPEHHUAX KOMIIEHCATOPA XOJIOIHOTO CIiast
ycranaBnuBaeTcs (raaxxox Kommencarop XC, u B mosie crnucka BeIOOpa KaHana KOMIICH-
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caTopa XO0JOAHOTIO crias BI:IGI/IpaeTCSI BXOI[HOﬁ KaHaJl, K KOTOpOMY MNOJAKIIIOYCH KOMIICHCA-
TOP XOJIOJHOI'O CIIasi.

ETp TEPMONAapE!

H-TKA(XpDMEﬂbIﬂan IKDMHEHcaTDp }-j

Pucynok 19.7

[Tporpamma TepMoMeTp TepMoOmnapbl OPOXKAAET BUPTYalIbHbII KaHal TeMIepary-
pbl. DTOT KaHaJ JJOCTYIICH BCeM Iporpammam u3 coctaBa ZETLab s nanpueiimeit oopa-
00TKH, Hampumep, nporpamMmmaM MHOrokaHaJbHbINH caMonucen, MHOroKaHaJIbHBI
ocunsiorpag, Peryasitop, Apudpmomerp u T.1. 3HAUCHUE TEMIIEPATYPhl BBIYUCIIACTCS
Ha uHTepBaie 0,1 cekyHAbl U B BBIXOJHOM BHPTYAJIbHOM KaHaie (OPMHUPYETCS CUTHAl
kaxnapie 0,1 cekynapl. M Takum oOpa3oM mporpaMma CriiaKuBaeT OBICTPhIE W3MEHEHHS
TeMIIepaTyphbl.

Ha pucynke 19.8 npencraBieHo okHO mporpaMMbl MHOTOKaHAIBHBIH OocIMIIorpad
C BBIOpaHHBIMU KaHanamu: Usmepumenvhuiti, Komnencamop XC m BUPTyalbHBIM KaHa-
J0M, co31aHHbIM ITporpammoit Tepmomerp TII.

=T
t=0.000c WMzmepureneHei (TI1) = -0.409453 mB UHTepsan, o
02 EEE

HacTaTa
40000My w

Kon-60 kHA

a

]

-02

I

0.4
AETOMAC
cran
1} 0 20 a0 40 a0 B0 70 &0 a0 400 110

t=0.000c Kamnencatop XC = 326948853 °C

Sanmce

HTeHue

327
Bpema, ¢

i 441 600000

OBHOE NEHIe

i

0.1 cex
1} 10 20 30 40 a0 B0 70 a0 a0 100 110

t=0.000c Temn. Mameputeneneid (TIT) = 22,507 rpag, Cmew."0" %

35 [~ Cunxpo

30 1 vl

Y¥poBeHb, %

2 .-

MPROHT

20

g
L

0 10 20 30 40 50 B0 70 a0 a0 100 110

Pucynox 19.8
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20 IIporpamma TEH3O0JATUUK

20.1 Ha3nayeHue NpOrpaMMbl

IIporpamma TeH30aaTYHK NIpeqHA3HAYEHA JUIsI U3MEPEHUs YCUIIUS C ITIOMOILBIO TEH-
30pE3UCTOPOB U TeH304aTYMKOB. [Iporpamma paboraeT Kak B peajlbHOM BPEMEHH, TaK U IO
3aMucsM OU(PPOBAHHBIX CUTHAJIOB.

20.1.1 Ilpumenenue men3ope3ucmopos 013 usmepeHus Pu3uuecKux eejudun

Tpebyemble (pu3nyYecKre BETMUYMHBI MOTYT OBITH OINPENENICHBI IIOCPEACTBOM H3Mepe-
HUs Aedopmannii pabodero Tesa, BHI3BAaHHBIX CHJIOH, JaBJICHUEM, IIEPEMEILICHUEM U JIP.

M3mepeHne CUiIbl: TEH30pE3UCTOP, HAKICCHHBIH Ha paboyee TEJo JaT4yuKa, SBISIO-
HIETOCsl OTMOPOM Ui TPpy3a MM MPUJIaraeMoro YCHJIMS, MOXET HU3MEpUTh CHITy, HallpaB-
JICHHYIO Ha 3Ty OIOpPY, HJIH BEC, JIeXkaIlero Ha Hel rpysa (pucyHok 20.1).

Pucynok 20.1

Hsmepenne BHOpann/yCKOPEHUs: TEH30PE3UCTOp, HAKICCHHBIH Ha TOHKYIO YIIPY-
I'YIO IJIACTUHY, MO3BOJISET U3MEPATh YacTOTY, a TaKXkKe aMIUIMTY1y BHOpalMu U ycKope-
HUSI, BO3JICHCTBYIONINX HA ATY MacTuHy (pucyHok 20.2).

Pucynox 20.2
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Usmepenue nepeMenieHus: TeH30pe3UCTOP, HAKICCHHBIM HA YIIPYTUWA 3JIEMEHT, M03-
BOJISIET OMpEAeNUTh U3rudaroiue yCuine Ha 3TOT YIPYTHil 3JeMeHT, TakuM o0pa3oM Ja-

Basi BO3MOXKHOCTh U3MEPHUTD IIEpEMEIECHIE, BbI3BABIIEE 3TO U3rHOAroIue ycuinmue (pucy-
Hok 20.3).

Pucynok 20.3

H3MepeHne KpyTSIIero MOMEHTa: TEH30pe3UCTOpP, HAKJICCHHBI Ha KapAaHHBIA Bajl
aBTOMOOMJIBHOTO JBUTaTesIsl, WJIM TOPCHUOHHBIN Bal OypHIIBHOM MallMHbI, IO3BOJSET U3-
MEPUTH CUITY TPAHCMHCCHM, UHBIMU CJIIOBaMHU KPYTAIIMI MOMEHT JaHHOI'O Bajia (PUCYHOK
20.4).

H3MepeHne maBieHHs: TEH30PE3UCTOP, HAKJIECHHBIH Ha auadparmy (mMemOpany),
MO3BOJISIET ONPEJEIUTh AaBICHUE BO3yXa WM KHUJIKOCTH Ha 3Ty nuadparmy. Kak npasu-
JI0, TEH30PE3UCTOP MPHUKIEUBAIOT HA 3a/IHIOI0 MOBEPXHOCTh AuadparMbl, 4ToObl U30€kKaTh

€ro MOBPEKACHUS 3a CUET HEMOCPEACTBEHHOTO JABJICHUS BO3/yXa WM JKUIKOCTH (pHUCY-
Hok 20.5).

Pucynok 20.4 Pucynoxk 20.5

20.1.2 Ocmnosvt menzomempuu

Tenzomerpus (0T JaT. tensus - HaNpPsDKEHHBIM, HATAHYTBIA U Tped. metréd - u3Me-
PsI0) — SKCHIEPUMEHTAIBHOE OIPEEe/ICHIE HAIPSHKEHHOTO COCTOSHUS KOHCTPYKIUI, OCHO-
BaHHOE Ha M3MEPEHHM MeCTHBIX aedopmauuii. [Ipu Mexanuueckoii nedopmaiiu mMaTepu-
ajia ero AIEKTPUYECKOE COMPOTUBIICHUE U3MEHSETCS. DTOT 3h(EKT Ha3bpIBaeTCSI TEH30pe-
20-2
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3ucTUBHBIM 3¢ (dexkrom. Ha ocHOBe 3TOr0 3ppekTa peann3oBaHbl TEH30AATYUKH, pearupy-
IOIIME HA MEXaHUYECKOE HANPSHKEHUE 0.

a |’
rae E — moayne FOnra marepuana, F — npunokennas cuia, dl/lI=e — orHocurenbHas me-
dbopmarust MmaTepuana.

PaccMOTpUM HMIMHAPUYECKUN MPOBOJAHUK (IIPOBOJ), KOTOPBIM PAaCcTATHBAETCS C CH-
noi F. O6bem npoBosa v 0OcTaeTCsl MOCTOSHHBIM, IIPX 3TOM CEUYEHUE YMEHBIIACTCS U JUIH-
Ha yBennuuBaercs. COnpoTHBIICHHE TPOBOIHMKA MOKHO 3aIlMCaTh B BHJIE:

|2

R=p—,
3

F_gd

T€ p — YAEIBHOE CONPOTUBIIEHUE MAaTEpUAIIA.
[Tocne nuddepeHmpoBaHUs MOTYIUM BBIPAKCHHE TSI ONIPEICIICHUS YyBCTBUTECIb-
HOCTHU COIPOTUBIICHUS K YIUIMHEHUIO IIPOBOJA:

daR _ 2P
dl )

UyBCTBUTEIHHOCTD MOBBIMIASTCS TP YBEIUYCHUH JJTMHBI IIPOBOJIA U €T0 YACIEHOTO
COIIPOTHBJICHUS] U YMEHBIIIACTCS MIPH YBEIUYCHUH CeYCeHUs MpoBoaa. OTHOCUTEIBHOE U3-
MEHEHHE COIPOTUBIICHHUS TPOBOJA B 3aBUCHUMOCTH OT OTHOCHTEIBHOW AeopMmaruu €
MOYKHO 3aIIMCaTh B BUJIE:

dR
R
rae Sk — ko3 PUIMEHT TeH309yBCTBUTEIHLHOCTH. J[JI1 METaNIMYECKUX MTPOBOJIOB OH
JISKUT B TIpenenax 2-6, a ans nomynpoBogaukoB — 20-200.

Hampumep, paccMOTpUM TEH30CONPOTHUBIICHUE CO CICIYIONIMMH XapaKTePUCTHKAMHU

npenctaBieHHbIME B Ta0uie 20.1.

Tab6muma 20.1

S.e,

YyBCTBUTEJIBHOCTD (Sk) : 2.0
Marepuan noamoxKu [Tommamup
H3mepurenbHas pemerka KoncranToBas ¢oinbra

baza (mmHa u3meputensHoi perretkn), MM :  20; 50; 100; 150

TemmneparypHblit K03()(DUITUEHT YyBCTBH- 115*10°®

TenpHOCTH, 1/K

[Torrepeynast 9yBCTBUTEIBLHOCTD, % 0.1

TeMneparypHblii [Uana3oH SKCIUTyaTaluu, -70...4+200 cratnyeckue u3MEpEeHUst
°C: -200...+200 ntnHaMHYECKUE N3MEPEHUS
HomunansHOe conpoTuBieHne, Om 120:; 350; 700; 1000

Ha pucynke 20.6 mpencraBiieHbl HEKOTOPbIE (JOPMBI H3MEPUTEIBHBIX PEIIETOK TEH-
30pe3uctopoB GpupMsal “MecctexHuk-HBM”.
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Pucynok 20.6

PaccmoTpuM TeH30MeTpUUYEeCKHE BEChl, OCHOBAHHBIE HA U3MEPEHUHU CTpeibl Iporuda
IIeHTpa OaJKy JIeXaliel Ha IByX OIOopax.

v
) 4
Crpena nporuba A paBHa:
A =FI® /(48El),
rae F — npunokenHast cuna B cepenute 6anku, | — qmuHa 6anku, | — MOMEHT uHep-

IIUM TIOoNepeyHoro cedyeHus 6anku. Ecnu nonepeuHoe ceueHue G6anku umeer Gopmy mpsi-
MOYTOJIbHUKA C IIMPUHON @ M BBICOTOM D, TO

| =1/12ab®
JIJ1st KpyTrOBOTO IMONIEPEYHOTO CEYCHHUS paamyca I
| =1/ 47"
Panuyc nzruba Ganku cocTaBuT:
R 4El
Fl

Ecnu Ha HUXKHIOIO CTOPOHY OaJKU MPSAMOYTOJIBHOIO CEYEHHs] HAKJIEUTh TEH30PE3HU-
CTOp, TO OTHOCUTENbHAs ieopManus pe3rucropa Oyner:
3FI

e -
2Eab?

[TycTh cranpHas Oanka umeer ceuenue a=b=7/cu=1 02w u mmany 1=10cm=1 0'1M, TO-
rna crpene nporuda A = [ mm 6yaer coorBercTBoBath ycmnue F=8 000 H, uto cooTBert-
ctByeT Becy Macchl 800 xe. OTHOCUTENBHAS NedopMaIis TCH30PE3UCTOPa HAKJICCHHOTO Ha
HUKHIOIO CTOpoHy Oanku Oymer coctaBisaTh 0,006 m OTHOCHTENBHOE M3MEHEHHE COIMpPO-
tuBneHus 0,012, Jns co3maHus BECOB MMEIONIUX Pa3pEIIAlOIIyI0 CIIOCOOHOCTE [ ke, He00-
XOIMMO PETHCTPHPOBATH OTHOCHTENBHOE U3MEHEHHE CONpoTHBIeHus 10 107,
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B tabmume 20.2 npuBenens Moayns KOHra u mpenenbl IpOYHOCTH JIsi HEKOTOPBIX
MaTepPUaJIOB.

Tab6muma 20.2
Marepuan Monyss FOnra, 10° H/m? [penen npounoctu, 107 H/m?
Cranb 196 127
Kenezo 186 33
Menn 120 24
JlaTyHp 102 35
AnroMuHAI 68 7.8
CBusnen 1,7 1,5

[Tpu u3mMepeHnn CONPOTHBIICHHS TEH30PE3UCTOPA HCIIOIB3YIOT MOCTOBYIO (PHUCYHOK
20.7) niay moIyMOCTOBYIO (JI€UTENb HAMPSDKEHUs) cxemy noakiatodenus (pucynku 20.8 u
20.9). B xauectBe compoTtuBieHuil R1 — R3 00BIYHO UCTIONB3yeTCS TaKHE K€ TEH30pe3U-
CTOpBI, KaK U U3MEPUTEIbHBIN, TOJIBKO HAKJIEEHHBIE Ha OalKy B MOIMEPEUYHOM HaIpaBlie-
HUH, HEYYBCTBUTEIBHOM K JeopMariiii. DTO CBSI3aHO B MEPBYIO OYEPEIb C BEICOKUM TEM-
nepaTypHbIM K03 PUIIMEHTOM COMPOTUBIEHUS TeH30pe3ucTopa. B nannom mpumepe mpu
M3MEHEHHH TeMIIepaTyphl Ha /° OTHOCHTENILHOE CONpPOTUBIeHHE u3Menutcs Ha 10, uto
COOTBETCTBYET OolInOKe B u3MepeHuu Beca /() xe. [Ipu ucnons3oBanuu B kadectBe Ri-R3
TaKUX XK€ TEH30PE3UCTOPOB, HAXOJSIIIUXCS B T€X K€ YCIOBUAX, YTO M HU3MEPUTEITHHBIN
TEH30PE3UCTOP, CYIIECTBEHHO YIPOIIACTCS TEPMOKOMIIEHCAIUS MOCTOBOW CXeMBbI. Jlis
ATOr0 HEOOXOAMMO UCIOJIb30BaTh O-NPOBOHYIO cXxeMy u3MepeHus. OHa mapa npoBOJOB
CIIY’KUT JIJISl IMTaHUSI MOCTA, APYTast Imapa MPOBOIOB CIYKUT JUIsl H3MEPEHHS 1T01aBAEMOT0
HANPSDKEHUs, TPEThs Mapa — sl U3MEPEHHUs Pa3HOCTH MOTEHIIMATIOB B MOCTOBOI cXxeMme.

Bxod 1 AYM

"

Boixod ALT

R

Loy
Bxod 2 ALN

Pucynox 20.7
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s Bxod 2 AN
R; @ R,
L e L <
Beixod AL . Buixod ALN
—
>—
R, g Rz Bxod ALM g
]
Bxod 1 ALM
X0 L g
Pucynox 20.9
Pucynox 20.8

Paccmorpum MocToByro cxemy ¢ natuukamu /20 Om. [lpu muTaHuu cxembl Hamps-
xeHueM /,2 B, TOK NPOXOJAIUI O KaKIOMY pe3ucTopy Oyner coctaBisiTh 5 mMA. Ilpu
HYJIEBOM Harpys3ke pa3HOCTh MOTCHIMAIOB B MOCTOBOW cxeMme Vv OyIeT paBHa HYIIO,
npu MakcuMalibHOW Harpyske 800 ke — 3 mB. B noiaymMocToBo# cxeMe u3MepeHus Mpu Hy-
JIEBOM Harpy3Ke pa3HOCTh NOTEHLMANOB OyaeT paBHa 600 mB, npu MakCUMaJlbHON Harpys-
ke — 603 mB. N3meHenuto Beca Ha / k2 COOTBETCTBYET M3MeHeHue HanpshkeHus Ha 10 mxB.
[Ipu mpoBeneHuun n3mepeHuil pazHocTu noreHuanoB ¢ nomoiibio AIIL B MocToBO# cxe-
Me HeoOXoAaumo ucnoiab3oBaTh 14-16 paspsansiii ALIIL. B momymoctoBoii cxeme — 18-20
paspsausiii AL

Ha ocHoBe TeH30pe3uCcTUBHOrO 3(pdeKTa Takke M3roTaBIMBAIOTCSA JAaTYUKHU JaBlie-
HUSI CO BCTPOEHHOH MocToBO# cxemoil. Ha pucynke 20.10 mpencraBieH TEH30pe3HCTUB-
HBII qaTuuk naBieHus GupMmel “MecctexHuk-HBM™.

DOTOPE3UCTUBHBIEC TATYNKH — ITO JATUYUKHU, COMPOTHBIICHNE KOTOPHIX U3MEHSETCS B
3aBHCUMOCTH OT OCBELIEHHOCTH JaTdyMKa. B TeMHOTEe Takoil maTyMk o01ajaeT BBICOKHM
CONPOTHUBIICHUEM, a TIPU MaJICHUH CBETa CONPOTUBICHHE YMEHbIIaeTca. Takol JaTuukK 00-
Ja7aeT HEJIMHEWHON XapaKTEPUCTUKOM.

Taxxe cyuiecTByer 0OJbIIOE KOJMYECTBO MOTEHIMOMETPUUYECKUX JAaTYUKOB — JIaT-
YHUKOB IOJIOKEHUSI, yIi1a nmoBopoTa. [IpuHIMN U3MepeHHst CONPOTUBIICHUS TaKUX JaTYMKOB
AQHAJIOTMYEH U3MEPEHUIO CONIPOTUBIIEHHS TEPMOPE3UCTOPA.

CxoJHBIM 1O (YHKLIMOHUPOBAHUIO SBISIOTCS €MKOCTHBIE M MHIYKIIMOHHBIE JaT4yu-
k. Hanpumep, MHAYKIMOHHBIN 1aTYUK JIMHEWHOTO MEPEMENICHUS ITOCTPOEH 110 MOJIYyMO-
CTOBOM cXeMe ¢ BXOAHBIM conpoTusieHneM 350 Om. [y nuTaHus JaTyuka HeoOXoauma
Hecymias yacrora 5 k['1. [laTunk cocTout u3 1ByX TpaHchopmaTopHbIX 0OMOTOK. Ha onHy
00MOTKY TpaHC(opmMaTopa MoJaeTcs MepeMEeHHOe HalpsbKeHHe, ¢ Ipyroi oOMOTKM CHU-
MaeTCsl BBIXOJAHOW CUTHAJ. BBIABMKHOM Ty BBIMIONHEH U3 (heppomarHeTvka. B 3aBucu-
MOCTH OT TOJIOKEHUS LIyna MeHseTcss Kod(pUIMEeHT TpaHCchopMalii MeXay 0OMOTKaMu
U COOTBETCTBEHHO MEHSETCS aMIUIUTYJla BBIXOJHOTO curHaia. [lo aMIuinTyne BIXOJIHOTO
CUTHAJIa OIpezenseTcs nepemMenieHe myna. JInHeMHOCTh Takoro poja TaTYuKOB HE Ipe-
Beimaet 1-2%. Ha pucynke 20.11 npencrasien gaTdauk mosnoxkeHust Gupmsl “MeccTexHUK-
HBM”.

Takxke Mpou3BOASTCS aKCEIEPOMETPHI HA OCHOBE MbE30PE3UCTUBHOTO 3 deKTa.
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Pucynox 20.10 Pucynox 20.11

20.1.3 Cxembt nooknrouenus

TeH30pe3ucTophl MpEeaHa3HAYEHb! [JI1 U3MEPEHUS HANPSIKEHU BO3HUKAIOLIUX Ha
HOBEPXHOCTH Pa3INYHBIX JeTaneld. C MOMOIIBI0 TEH30PE3UCTOPOB MOKHO U3MEPSATH CTe-
NICHb COKaTHs M PACTSHKEHHS, CKpydnBaHus, uruda. [Ipu ussectnom moxaysne KOnra u npo-
(ue n3aenrst MOXKHO PacCUnTaTh MPUKIAABIBAEMBIC K U3ICITUIO CUJIBL.

B Tabmuue 20.3 mpuBeneHB! pa3iUyHBIE CXEMBI MOJKIIOYCHUS TEH30PE3UCTOPOB.
HmeeTcss BOZMOXKHOCTH HMCKJIIOUCHHS PA3IMYHBIX BIUSIOMINX (AKTOPOB HA HM3MEPEHHS,
HaIllpUMep, BIUAHUE TEMIIEPATYPHI.

Tabauua 20.3

Haumenosanue | ITpumep | Cxema | Beixon

OnuH aKTUBHBIN TEH30PE3UCTOP, ABYXIPOBOJHASA CXeMa MOAKIYeHHs. [Ipn mambix us-
MEHEHUSAX TeMIepatypsl. bes repmokommencammu. x1 Boixon. M3rub Taxxke BIUsSeT HA U3-
MEpECHUSL.

Co= % Ks- €0
K K-baktop
£ nedopmayma
E: NUTaHNe mocTa
Co! BHXOAHOR HaNPAX
Rg: conporuanenue TP
R :NOCTOAHHOE ConpoT.

1 aKTUBHHIA TP >
2-X NpoBoAHaA

OpHooceead gedopmaymna
Yucno Tenso- {CkaTMe /pacTaneHne)

pezucropoe (TP): 1

OnuH aKTUBHBIA TEH30PE3UCTOP, TPEXIPOBOJIHASA CXE€Ma MOJKIIOYEeHHs. be3 TepMOKoM-
neHcanuu. TeMrepaTypHas MorpemnHocTs kademns uckimodena. x1 Beixoa. M3rub Bnusier Ha
VU3MEPEHUSL.

" <>

1 aKTUBHbIA TP Rs i > “ eo=LEKe &0

3-X NpoeofHanA ’% .r’R
OpHooceBas gedopmaupa

(CKaThe/pacTaxeHue)
Yucno TP: 1 O+ a0
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JIBa aKTUBHBIX TEH30PE3UCTOPA, JABYXIPOBOJHAS cxeMma BKItoueHUs. Mckimrouena nedop-
Mmanus u3ruoa. bes repmokomnencaruu. Jlepopmanus n3ruda nckimoveHa. x 1 BbIXo.

NeoiiHan
1 aKTUBHEIA TP
2-X NPOBOJHaA
(QnAa CKNIYEHNA
Aedopmaym wzrnba)

Yucno TP: 2

OpgHooceeaa gedopmauus
{CxaTMe/pacTaxenme)

Co= -g— Ke Ea
Rg; pedopmauma: &1

Rg; pedopmaynaie:
_ &€

~

Eo

R:nocT. CONPOTUBNEHIE
R=Rgi* Rg;

JlBa aKTHBHBIX TE€H30pPE3UCTOPA, ABYXIIPOBOJIHAS cXxeMa BKIo4yeHus. Mckmouena nedop-
Mmanus u3ruda. VckiaroueHo TemrepaTypHoe U3MEHEHHEe CONpoTuBiIeHue kabens. bes tep-
MokoMmneHncanuu. /lepopmanus nzrubda uckimoueHa. TemreparypHasi IOTPEITHOCTh KaOes
UCKJIIOUeHA. X1 BBIXOJ.

AKTMEBHbIIA TP
= %K: “Eo
AKTHBHbIA + =2 > Ke: K-baktop
KOMMEHCAUWNOHHbI# €0: nedopmaupa
0pHooceBana fedopmaua £ nuTaHue MocTa
2 aKTieHbix TP {CKaTHE/PACTAKEHME) Co! BHX. HANPAXEHHE
Rg,: gedopmauma: ec
Komne, R:nocT. conpatian,
L Rg,..aedopmwaups: 0
Yucno TP: 2 &
TepMmokomneHcupoBaHa. TemneparypHas MOTPeIIHOCTh Kabemnst HCKITI04YeHa. X 1 BBIXOJ.
e=ttviEg. ¢,
OpTOroHaNbHaA v:Koed. MyaccoHa
2 aKTUBHLX TP Rz, Rg:
Conpotvenexune TP
Rg).nedopmauma: &
Oamoocesas ne(bopmattuﬂ Re..nedopmaugs: ves
Yucno TP 2 Srliadiod ornive R NOCT. CONPOTHRNEHNE

TepmoxomneHcupoBana. TemmeparypHasi OTpenTtHOCTh kKabemnst uckimodeHa. x(1+v) BhI-

XOJI.
Co= TE Ks Eo
2 aKTUBHLIX TP
(ana gedopmavm Rg;.pedopmauma: &
u3rnba) Rg;. nedopmauma: - &
R: NOCT. CONPOTHRAEHME
Yucno TP: 2

20-8




ZETLab

IIporpamma TEH3O0JJATUUK

Tepmokomnencuposana. TemneparypHas MOrpelIHOCTs Kabemst uckioueHa. Jledopmarus
COKaTHsl / pacTsHKEHUs UCKIIIOUEHA. X2 BBIXOJ,.

0Onno3uTHaA
2 AKTUBHBIX TP
2-X NpoBOfHaA

Yucno TP: 2

OnHooceran gedopmauia
(CKaTHe/pacTaxeHue)

en_?E Ks &0

Rg.nedopmaupa: €0
Rg;.nebopmaymsa: eo
R:nocToAHHoE conpar.

bes TCPMOKOMIICHCAIIUHU. Z[e(bopMauH;I n3ruba HCKIIIoYeHa IMOAKIIFOUCHUEM B ITPOTUBOIIO-
JIOKHBIX HAIIPaBJICHUAX. x2 BBIXO/.

Onno3nTHaA
2 aKTWBHBIX TP
3-XNPoBOAHAA

Yucno TP: 2

OpHooceead
{OKaTMe/pacTaxenue)

=LK e,
Rg;.. pebopmayms: €o
Rg;.. pedopmauma: £o

R': NOCTOAH. CONpOTUEN,

TepmokomneHncanus. TemmneparypHas MOTPEUIHOCTh Kabens HckitouyeHa. Jledopmanus

CKATHS/PACTSKEHUS UCKITIOUECHA. X4 BBIXOJI.

4 aKTMBHLIX TP
(ANA n3mepeHui

nedopmaymu
w3rnba)

Yucno TP: 4

Harnbaiowan gedopmaupa

Co= KS‘{n'E

Rg1 Rg..,
nedopmaupa uaruba: e
Rg:.R B b
Aedopmauna marnba: -

Tepmokomnencanus. TemneparypHas nor

OpToroHanbHaa
4 aKTMBHDIX TP

Yucno TP: 4

e =12E g, ¢,

&

vikoed, MyaccoHa
Rg1. Rgs.
nedopmauna: &
Rg: Rga
pedopmaupa:  —veo
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Tepmokomnencarus. TemnepaTypHas MOTpemIHOCTh Kabels uckitoueHa. Jledpopmanus us-
rr0a UCKII0YEeHA. X2 BBIXOI.

AKTHBHbIE +
KOMMNEHCAUMOHHbIe
Cxema 4/4

Yucno TP: 4

AKTHBHHE TP

OpHooceran
(CKkaTHe/pacTakeHne)

(‘a-'%l(r!..

Rg1. Raa,
nedopmauma: e
Rg:. Rega.
nedopmauma: 0

Tepmokomnencanus. TemrieparypHasi HOrpelIHOCTb Kabens uckitoueHa. Jlepopmanus usz-

ruda. X2 BBIXO/I.

2 aKTUBHBIX

(AnA uamepeHuii
narnbanwmx

Aedopmanuii)

Yucno TP: 2

). )

o= Ks-Eo

Hfe

R_E ] e

Inedopmaymna marnba: co
Rg:...

Inedopmauma nrmba: —e-
R:NOCT. coNpoTUen.

Tepmokomnencanus. TeMreparypHas nmorpenrHocts kabemns uckimtoueHa. Jledhopmanus usz-

ru0a. x4 BBIXOJI.

4 aKTUBHLIX TP
(4/4)
(nnA namepeHuid
narubatowmx
fedopmavmid)

Yncno TP: 4

R’-‘ ! Rg.l
g"»’
Rg: — Rg:

o= Ks & E

Rgi. Rgs.
nedopmauma narmba: e:
Rg:. Rga.,
nedopmauma narméa: —e-

bes repmoxommnencaruu. O6mias nedopmanus. X1 BEIXOI.

Rg:  Rss

Ca = ; K: €Eo
4 aKTUBHbIX-1 TP <> <>
(AnA uamepeHuA o |/ F.oETETETE
CyMMapHO# T R 4
\ 2
RedopwmaLmm) & & 8 R: NOCTOAH. CONPOTHE.
o Rg=R
Rg:\ I Rey \
Yucno TP: 4 Rz R=Rgi=Rg:=Rg:=Rg:

20.2 Onucanue nporpamMmsl

s 3amycka nporpammbl Ten3zogaTtunk HeoOxonuMo u3 MeHio M3mepenue (pucy-
Hok 20.12) manenu ZETLab BeiOpats komanay Ten3omerp. Ha sxpane MmoHuTOpa 0To0pa-
3uTcs pabodee okHO mporpamMmMbl TenzogaTuuk (pucyHok 20.13). B 3aroioBke okHa mpo-

rpaMMBbI OyZIeT 0TOOpakaThCsl HA3BAHUE MPOTPAMMBEI.
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Wameperue  Orofipaerue e

7 BoAbTMETP NepemMeHHoro Toka
@ BonbTMeTp nocToAHHOrO TOKa
I @ CenekTUBHLIN BOAETMETP
Yacroromep

@ P azomeTp

W Tasomerp

@ 3Hkogep

8 Ovveerp

[E] Tepmomerp TC

@ Tepmomerp TIN

Tersomerp

Pucynox 20.12

TeH30aaTumK

| MsmepuTENbHE % NapameTpbl

O a|
| OnopHBIA v 1.000 |

Pucynok 20.13

IlpuMeyaHue: MPOrpaMMy MOKHO 3aIyCTHTh HEMMOCPEACTBEHHO M3 paboyeil aupek-
topun ZETLab (mo ymomuanmro: c:\ZETLab\). Wwms 3amyckaemoro caiina:
TenzoMeter.exe.

B neBoit yactu paboyero okHa nporpammbl TeH30AaT4YMK PACHONOXKEH rpaduye-
CKHUH MHJIUKATOp, B KOTOPOM OTOOpa)xkaeTcs U3MEPEHHOE 3HaUCHHE YCUIIMS. Y CUIIe U3Me-
psiercst B HptoToHax (H) mnm kumorpamm-cuna (Krc). JIONOTHUTENBHO MOTYT M3MEPSATHCS
pa3IUYHbIE BEIMYMHBI, KOTOPbIE UCIOIb3YIOTCS MPU U3MEPEHUSIX C MPUMEHEHUEM TEH30-
PE3UCTUBHBIX JATYMKOB.

B none cniucka (co cTpenkoii) v I, PacIoJI0KEHHOM CBEPXY B CEpPEIUHE pa-

0oyero okHa IpoOrpaMMbl, HEOOXOAWMO BbIOpaTh Ha3BaHWE BKJIIOUEHHOTO (PHM3MUYECKOTO
KaHaJsa, K KOTOpOMY MOJKJIIOYEH TeH30JaTuiK. B KauecTBe kaHasa TaKkke MOYKHO BbIOpaTh
BUPTYaJIbHBIA KaHaJ, HalpUMeEp, mnocie (GuibTpaluu cUrHaioB. BeiOpaTe HEOOXOAUMBII
KaHaJI MOYKHO JABYMS CIIOCOOaMH:

- HaXaTh Ha CTPEJIKY IOJI U «MBIIIbI0» BEIOPATh U3 PACKPBIBILIErOCs CIIHUCKA KaHa;

- HaXaTb JIEBOW KHOIMKOM «MBIIIM» Ha TOJE U MPU HOMOIIU POJIMKA «MBIIINY», JTUO0
KHOIIOK KJIaBHATypPhI CO CTPCIIKAMU <T>u<d> BbIOpaTh KaHaJI.

[Ton monem cnucka BbIOOpa M3MEPUTEIHHOIO KaHaja pacrojaraercs Moje CIucKa
BbIOOpa OMOPHOT0 KaHalla JJIsi OTHOCUTENbHBIX u3MepeHuid. [lose cnucka BpiOOpa onopHo-
ro KaHaja OyJeT TOCTYIHO JUIsl BBIOOpa KaHajla TOJIBKO MPHU YCTaHOBJIEHHOM (IaKKe OT-
HOCHUTEJbHbIC B OKHE HACTPOEK NporpamMmbsl TeH30aaT4nK (OKHO HACTPOEK MapamMeTpoB
OTIUCBHIBACTCS] HUKE).

B mone crpaBa ot kHonku COpoc B BBICTABISIETCS 3HAaU€HUE OANaHCHUPOBKHU B yKa-
3aHHBIX €IMHULAX U3MepeHus. Eciau npousonuia pazdanaHcupoBKa Ipudopa U MpH OTCYT-
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CTBUU TIPUKIIAIBIBAEMOTO YCHIJIHS MPUOOP MOKA3bIBAET HEKOTOPOE 3HAYEHUE, TO B IOJIE
00x01uMO BBICTaBUTH 3HaueHue 0 ¥ HaxaTh Ha KHONKY COpoc B, Ipu 3TOM JajbHeine
U3MepeHus OyIyT MPOU3BOAUTHCS C YIETOM OATaHCUPOBKH.

Knonka ITapameTpsl Ciiy>kKuT i1l BbizoBa okHa HacTpoiika mapameTpoB u3mepu-
TeJIs (HacTpoiika mapamMeTpoB nporpamMMbl TeH301aTUHK).

JIiis BBIXOJIa U3 MIPOrpaMMbl HEOOXOIMMO HaXaTh KHONMKY BbIX0A win KHONKY [E],
PacCIOJIOKEHHYIO B IPAaBOM BEPXHEM YIUIy OKHA.

20.2.1 Hacmpoiika napamempoe usmepumeis

IIpn HaxkaTuu 1€BOM KHONKOM «MbIIM» KHONKM Ilapamerpsl, pacrosoXeHHON B
paBoil yacTu pabodero okHa nporpammsl TeH30gaT4YuK, OTKpbIBaeTcs okHOo Hacrpoiika
napameTpoB u3mepurens (pucynku 20.14 u 20.15).

ACTpOFKa NapaMeTpos W3MEPHTENA £ ACTpOFKa NapaMeTpos W3MEPHTENA £
E AHHHLA HEMEREHHA zMEpEHHA E AHHHLA HEMEREHHA zMEpEHHA
TC [¥] oTHoCHTENEHEIE H [¥] oTHoCHTENEHEIE
MEpEMEHHEIM TOK MEpEMEHHEIM TOK
100.0 CrasKHEaHHE, Mo 100.0 CrasKHEaHHE, Mo
[ IMHeEpCcHA nokazanmi (sHaK) [ IMHeEpCcHA nokazanmi (sHaK)
@ TeH304ATHHE {:} TeHz04aTHHE
HAPAKTERMCTHIM TEHI0ASTUMES HAPAKTERMCTHIM TEHI0ASTUMES
2.0045 YYBCTEMTENEHOCTE MESE
2.000000 Mpeaen HaMepeHHH
(") TeHzopesMcTOp (%) TeHzopesMCTOP
taiin kanBpoekk | tenzo_03.clh E]
Kanvbpoeoq4HaA Tabnkua Kanvbpoeoq4HaA Tabnkua
Kanwipoeka
KonH4ecTED ToYer | 4 w
|I'Io|<a3aHMﬁ
[ CoxpaHHTE daiAn KanHopoEKH ]
MpHMEHTE OTMEHHTE MpHMEHTE OTMEHHTE

Pucynox 20.14 Pucynox 20.15

[IpoBouTH HACTPOHKY IapaMeTPOB HEOOXOIUMO Ui TOTO, 4TOOBI nporpamma TeH-
30aTYMK TIPAaBWIBHO OTOOpa)kaia M3MEpPEHHbIE BETUYMHBI OTHOCHTEIBHO KalnOpOBOY-
HOU TaOJHIIBI ¥ B TEX €IMHUIIAX U3MEPEHHUs, KOTopble OynyT ykazaHsl B okHe HacTpoiika
napaMeTpoB U3MepuTess. B mpoTUBHOM cilyyae, IpU OTCYTCTBUHU KaJIMOPOBOYHOI Tal-
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JMLBI, TporpaMMa Oy/eT MOKa3blBaTh OTHOIIEHHE YPOBHEW CHTHalla M3MEPUTEIBLHOTO U
OIIOPHOT'O KAHAJIOB.

B none BBoga pamMku EquHuna uzmepenus BBOJATCS €AMHMIIBI U3MEPEHUS (Hampu-
mep H, krc, Kr, pa3 ¥ T.1.), OTHOCUTEIBHO KOTOPBIX OyyT IPOU3BOIUTHCS U3MEPEHUS.

B pamke U3mepenusi pacrionararorcsi (iakKki OTHOCUTeJIbHbIE U TepeMeHHbIi
TOK.

[Tpu ycTaHOBICHHOM (hIIaXKKE OTHOCHTEIbHbIE OYIyT IPOBOIUTHCS OTHOCHTEIHHBIE
U3MepeHus (pacCuMThIBACTCsl OTHOLIEHWE YPOBHS CHTHAJla HM3MEPUTENBHOrO KaHajla K
YPOBHIO CUT'HaJla OMOPHOTo KaHana). [Ipu cHATOM (yiakke 0THOCHTeIbHbIe OYAyT IPOBO-
JTUTbcs aOCOJIIOTHBIE M3MEPEHUs (BBLAAETCS 3HAYEHHE YPOBHS CHUTHAJA W3MEPUTEIbHOTO
KaHaya), TPy 3TOM, BBIOOp OMOpPHOro KaHaia B nporpamme Ten3ogaTuymk Oyner He A0-
CTYIIEH.

[Ipu ycraHoBneHHOM (uiakKke NMepeMeHHbI TOK pacdeT 3HAa4eHWH OyneT mpoBoO-
JUTBCS 110 AITOPUTMY CEJIEKTHBHOI'O BOJIBTMETPA, M, COOTBETCTBEHHO, M3MEPUTEIIbHAsS
cxeMa (NEpBUYHBIN MpeoOpa3zoBaresb) JOJDKHA OBITh 3alMTaHa IMepeMEHHBIM TOKOM. [Ipu
CHATOM (IaXKKe MepeMeHHbIH TOK pacueT 3HaueHWH OyJeT MPOBOJIUTHCS MO aJrOPUTMY
BOJIbTMETPA MOCTOSIHHOTO TOKa, M, COOTBETCTBEHHO, MU3MEPUTENIbHASA cXeMa (IIEPBUYHBIN
npeoOpa3oBaTelib) 10JKHA ObITh 3alIUTaHa MOCTOSHHBIM TOKOM.

®naxku Tenszogaryuk u TeH30pe3ucTOP CIIyXaT A YKa3aHUS HCIOJB3YEMOTO
HNEepBUYHOTO IpeolOpa3oBateiisd. B ciydyae Mcnosib30BaHMs AaTYMKA CUJIbl (TEH30aTYMKA)
JOCTaTOYHO YKa3aTh €ro YyBCTBHTEIBHOCTH W mpezen u3mepeHuit (pucyHok 20.14), yka-
3aHHBIE B MacnopTe AaTduka. [Ipy ncnoab30BaHUM TEH30PE3UCTUBHBIX JATYMKOB, HEOOXO-
JIMMO 3aTI0JHUTH KaTHOpoBOUYHYIO Tabmuity (pucynok 20.15).

B none ®aiiyi kaJamOpoOBKH BBOIUTCS MyTh K (haillly ¢ COXpaHEHHBIMH paHee
HACTPOWKAMHU W KATHOPOBOYHOM Tabmuibl. [Ipy HakaTuu KHOMKH [w.], pacmonoxeHHOH
crpaBa OT IOJI BBOJA IyTH, OTKPBIBAETCS CTaHIApTHOE OKHO OTKpbITHA (aiina. B 3Tom
OKHE yKa3aTb IyTh U UMs (aiina kanuOpoBku. [upexropus, rae xpansarcs (aiiabl Kanuo-
poBku, o ymomuanuto — C:\ZETLab\config\. ®aiinbl kanuOpoBKH UMEIOT pacIIUpeHUE
*.clb.

B pamke KainOpoBoynas Tadauma pacrosiararoTcsi 3JIEMEHTBI JUISl CO3/IaHHUs, pe-
JTAKTUPOBAHHUS U COXPAHEHUS KaJTUOPOBOK.

Onaxoxk KanubpoBka ciyxuT aisi BbIOOpa pekuma otoOpaxkeHus. [Ipu cHsITOM
dnaxke mporpamma Ten3zogaTtunk Oymer oToOpaxkaTh MPSMOE OTHOIICHUE YPOBHEH CHT-
HaJla U3MEPUTENILHOTO U OTIOPHOTO KaHaoB 0e3 eAMHHUI U3MEpeHus U 0e3 yueTra Kaiuopo-
BOYHOM TaOnuipl. [Ipu yctanHoBneHHOM (hiiakke — B BBIOPAHHBIX €JUHUIIAX U3MEPEHUS U B
COOTBETCTBUH C KaJTMOPOBOUHOU TaOIMIIEH.

B cniucke ¥ |, HaxozsmeMces cipasa oT Haanucu KoauvecTtBo To4ek, BbI-

OupaeTcss He0OXO0AUMOE KOTUYECTBO TOUEK ISl KaTMOPOBKH TIEPBUYHOTO Mpeodpa3oBare-
ns1. MUHAMaTbHOE KOJIMYECTBO TOYEK — 2, MakcuMaiibHoe — 15. JIiist BeiOopa HeoOX0uMo-
ro KOJIMYECTBA TOUYEK HEOOXOJUMO Ha)XaTh JICBOM KHOMKOW «MBIIIM» Ha KHOIKYy ¥

CIIUCKA, M, B PACKPBIBIIEMCS CIIHCKE, BEIOPATh HY>KHOE KOJTMYECTBO TOUECK.

[Toce BbIOOpa KOJWYECTBA TOYCK V1T KATMOPOBKH B TaOIHUIIE, PACTIOIONKEHHOM O/
CIHMCKOM KOJIMYECTBA TOUYEK, OTOOPA3UTCS CTOJIBKO CTPOK, CKOJIBKO OBLIO BHIOpAHO KOJIH-
YECTBO TOYEK. B j1€BoM cTO01E TaONMIBI KATMOPOBKM B SUYCHKAX 3aqal0TCS KOJUYe-
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CTBEHHBIEC BBIPDAXKEHUS B YCTAHOBJICHHBIX €IMHUIAX U3MEPEHMsI, B NIPAaBOM YKa3bIBAHOTCS
YHCIIEHHBIE 3HAUYEHUsI OTHOIICHUS YPOBHEH CUTHAJIa COOTBETCTBYIONIME KOJIMYECTBEHHOMY
BbIpakeHHI0. UnciieHHble 3HaueHus: OepyTcs U3 okazaHui nporpammsel TeH301aTUHK.

Knonka Coxpanurhs ¢ailji KaauOPOBKHU CIY)XUT ISl COXpPAHEHUs MapaMeTPOB Ka-
muOpoBku B (aitn. [locne HakaTHsi KHOIKK OTKPBIBAETCS CTAaHIAPTHOE JHAJIOTOBOE OKHO
JUIsl coXpaHeHus ¢aiina. B a3Tom okHe HE00X0UMO yKa3aTh IyTh U UM Qaitna. Jupexro-
pus, Kyzaa TpeanaraeTcs COXpaHUTh (ailn  KanuOpoBKH, 10 YMONTYAHHIO —
C:\ZETLab\config\. ®aiiner kanuOpoBky UMEIOT paciiupenue *.clb.

Jlns BeTymuleHUss B CHILy BBEACHHBIX HACTPOEK I1apaMETPOB HM3MEPUTENS HaKaThb
kHonky IlpumenuTsn, nocne yero okHo Hacrpoiika mapaMeTpoB M3MepuUTeIsl 3aKpOET-
cs1, a mporpamma Ten3zoaaTumk OyneT oToOpa)kaTh U3MEPEHHBIC 3HAUCHHSI C YYETOM BBE-
JEHHBIX HACTPOEK MMapaMeTPOB U3MEPUTETIS.

Jls BeIXO/1a U3 OKHA HAcTpOeK 0e3 MPUMEHEHUs HACTPOEK HaxaTh KHONKY OTMmeHa
VI KHOIIKY [£3], pacroio)KeHHYI0 B BEPXHEM IIPABOM YIUIy OKHA HACTPOEK.

20.3 TMoak.awyeHue TeH30Pe3UCTHBHBIX JaTYUKOB

ITpy ncnonab30BaHUU B U3MEPEHUSAX TEH30PE3UCTUBHBIX JaTYMKOB HEOOXOJUMO IMOJI-
KJIIOYUTh UCIIOJIb3yEMbIE TEH30PE3UCTUBHBIC TaTYMKU K BXOJHBIM M BBIXOJHBIM KaHajam,
HACTPOUTh CEPBUCHBIE U U3MEPUTENIbHBIE IIPOTPAMMBI.

B pamkax mynakTa 20.3 IoakiaoueHne TeH30pPe3MCTUBHBIX AaTYHKOB, B KAUeCTBE
npuMepa, OyIneT paccMaTpuBaTbCs MOJKIIOUEHHE JBYX TEH30JaTUUKOB K MOJYJIIO
«ZET 2XX», uCcronp3yomuX MEeCTHITPOBOIHBIE MOCTOBBIE CXeMBbI. TeH30AaTYNKN OyIyT
HOJKJII0YAThCSl K BXOAHBIM KaHaiaM B JU(QepeHMaTbHOM BKIOYEHUH. 3alluTKa TEH30-
JATYNKOB OYyJIET OCYIIECTBIATHCS C BBIXO/1a TeHepaTropa Moayns «ZET 2XX».

20.3.1 [Ilookniouenue men3ope3ucmugHslx 0amuurkos K mooynio «ZET 2XX»

Jlns moAxIovYeHHs TEH30aTYMKOB, HACTPOMKH CEPBUCHBIX U U3MEPHUTEIBHBIX IPO-
IpaMM U U3MEPEeHUs1 HE0OXO0IMMO MPO/IeNaTh CIEAYIOIINE aru:

[MoaxmrounTh TeH30MaTUYMKU K Monyro «ZET 2XX» cormacHo cxeme, moka3zaHHOMH
Ha pucyske 20.16.

st BKITIOUEHHUS TI0 MOCTOBOM O-TIPOBOJHOM cxeMe HEOOXOJMMO B HIKHHE TOYKHU
MOCTOB (TEH30JaTYMKOB) IOJAaTh JUHUH «00mmid» (pin 13 paseema DB-25 wmomyns
«ZET 2XX») u Bxox 2 (pin 14 pazsema DB-25 momyns «ZET 2XX»). B Bepxuue TOUYKH
MOCTOB 110/1aTh THHUHU Beixon 1 renepatopa (pin 12 pazsema DB-25 momymnsa «ZET 2XX»)
u Bxox 1 (pin 1 pazsema DB-25 moayns «ZET 2XX»). Bxoa 1 u Bxox 2 6yayr o6pazo-
BoiBaTh A depenmnansuniii Bxox 1 (Bxox 1 «+», Bxoa 2 «-»). IuddepennuanbHblii
Bxoxa 1 Oyzer ciiykUTh B Ka4eCTBE ONIOPHOTO KaHaJla JJis MOAKIIOYEHHBIX TEH30JaTYNKOB.
B nuaronans nepBoro mocra (Tenzomaruuk 1) nmogate tuauu Bxox 3 (pin 3 passema DB-
25 monyns «ZET 2XX») u Bxon 4 (pin 15 pazsema DB-25 moaynsa «ZET 2XX»). Bxox 3
u Bxox 4 Oynyt o6pa3oBbiBath Jduddpepennuansuniii Bxox 2 (Bxox 3 «+», Bxox 4 «-»).
JAuddepenunanbubiii Bxox 2 Oyner ciyXuTh B KaueCTBE M3MEPUTENILHOTO KaHaja IJis
TeH3omaTunka 1. B nuaronans BToporo mocta (Ten3onaruuk 2) moaats uHur Bxoa 5 (pin
4 passema DB-25 momyns «ZET 2XX») u Bxox 6 (pin 16 passema DB-25 momyms
«ZET 2XX»). Bxog 5 u Bxoa 6 Oynyr oOpazoBbiBath uddepenunanbubiii Bxog 3
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(Bxox 5 «+», Bxox 6 «-»). luddepenmmnanbubiii Bxoa 3 Oyaer ciayXuTh B Ka4eCTBE U3-
MEpPUTETIHLHOTO KaHasla Jjs TeH30/1aTYHKa 2.

D e e S S ] I' _____________________ A
E HubdepeHunane HELA E ' OuddeperyuaneHEHA i
: Bxom 2 : E Bxon 3 :
—&{ Bxon3 | & Bxoa5
! F(é Bxon 4 | ; <€~ Bxon 6 |

—& Brxon 1
_.<<l reHepaTopa

\ MuddepernnansHeri |
E Bxop 1 E
i & Bxonm 1 |
———&{ Bxon2 |

Pucynok 20.16

O¢ddexkTrBHOE 3HAUEHUE HM3MEPEHHS W3MEHEHMs HAaNpsDKEHUs NMPH MOJIKIOYEHUH
TAKNX M3MEPUTEBHBIX cXeM K Moxymio «ZET 2XX» cocrasmser 10, Jlns ycunenns cur-
HaJla B TAKUX U3MEPUTEIbHBIX CXeMaxX HE00X0AUMO NMPUMEHATh AudepeHInanbHbIi yeu-
JUTENb, HAIpUMeEp, NnpeaBapuTenbHblid yeunutenb | DA, pa3zpabateiBaembiit 3A0 «Onek-
TPOHHBIE TEXHOJIOTUU M METPOJIOTHYECKUE CUCTEMBI». D(H(HEKTUBHOE 3HAUCHUE U3MEPEHHUS
W3MEHEHHS HAINPSDKEHUS] TPU TOAKIIOYCHUH TaKUX HW3MEPUTENFHBIX CXeM K MOJIYJIO
«ZET 2XX» ¢ yculleHHeM CUTHajIa MpeiBapuTeIbHbIM yeunuTeneM TDA cocrapiser 107,

20.3.2 Hacmpouxa napamempos ALII u I[AII 01 mensousmepenuii

ITocie IIOAKIOYECHUA CXEMBbI H€O6XOI[I/IMO HAaCTPOUTHL BXOAblI W BBIXOA MOAYJA
«ZET 2XX». s sroro u3 mecHio CepBucuble manenu ZETLab BeiOpate komanmy
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Hactpoiika napamerpoB ALIII u LHAII, nocne yero oTkpoercs paboyee OKHO MpPOrpam-
mel Hacrpoiika mapamerpoB AIIIl u LAII (pucynox 20.17). IIporpamma Hacrtpoii-
ka napametpoB AIIIl u INAII onucana B nmynkre 4 Hactosiiero PykoBoacrBa oneparo-
pa.

B nactpoiikax ALl B pamke Kanaabl yctanoBuTh ¢uiaxkok kanana 1 (Bxox 1). B
criucke BeiOopa Homep kanajsa BwiOpaTth 1, a crnucke BbiOopa Tum kaHajga BbIOpaTh
Jud¢., npu >TOM none ycTaHoBKU (hraskka BToporo kanana (Bxoax 2) 3abmokupyercs u
cTaHeT TeMHOro IBera. [locime »Toil omepanuu ¢Gu3MYecKue KaHaiubl 1 w2 MOIyJs
«ZET 2XX» obpasyror auddepenimanpupii kanan 1 (Anddepennnansubiii Bxox 1).
[lepBbiii kaHanm mpu 3ToM OyaeT ruirocoM nuddepeHanibHoro Kanaina 1, BTOpod MHUHY-
coM. AHanmoruuHeiM o6pa3zom HacTpauBatoTcs JAuddepenuuansupiii Bxox 2 u dAudde-
penumnanabubiii Bxoa 3. /{nsa Inddepenunansnoro Bxoga 1 ucnonb3yrorces napa BXOJI-
HbIX KaHaoB 3 u 4, st {uddepenunanbaoro Bxoga 2 — 5 u 6.

Ecnu dacrora auckperuszanuu B crnucke BbiOOpa YacTora IMCKpeTH3alMu TOCie
BKJIIOUEHUS BCEX HYXHBIX JJI H3MEPEHHUS KaHAJIOB OKa3ajlach HE IIEJIbIM YHUCIIOM, TO MOXK-
HO /Ui YCTAHOBKM KPATHOW YacCTOTHI JUCKPETH3AIMH BKIIOYUTH JII0OOH M3 OCTAaBIINXCS
¢u3nueckux KaHaioB. B mraHHOM ciryyae BEIOpaH CeIbMOM BXOTHON KaHAJ.

Yacrory nuckperusauuu B HacTporikax ALII yctanoButs 25 kI'n, yactoTy Auckpe-
tr3anuu LIAIT — 100 I,

Ilocne nHacTpoiiku Bcex mapamMeTpoB BuI nporpamMmbl HacrTpoiika mapamerpoB
ALITI u HAII Gyner, kak moka3ano Ha pucynke 20.17.

&7 Hacrpoa napametpos AL u LIAT

AUTHLAN 16/16 USB Ne422 |

AUN yerpoiicrea 16/16 USE - Brixog

Yacrora
AWUCKPETUSAUMA

:ﬂ: 2500000

Homep kaHana Tun
KaHana

—1 b :ﬂ: Ouesd. v

KaHans!
V1 J= v 3 E Vs I V7 I8
J (EOSEY TR ST IR 2 SIS (ST ISR k6

-
LA yeTporicTea 16416 USB

Yactora
AWUCKPETUSAUMA

:ﬂj 10000000 ~

I~ B

= . [~ Pexum noruseckoro
bAENWTE YCTPOMCTED aHanWzaTropa

Pucynoxk 20.17
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Hactpous Bce napameTpsl He00Xx0auMO KHONKY COXpaHMTh. DTU napaMeTpsl OyayT
TeNepb YCTaHABIMBATHCA KAXKIBIA pa3 MpHU 3arpy3Ke CUTHAIBHOTO MpoIleccopa U MpH Ma-
Henun ZETLab, ecnu ycrpoiictBo ObuIO BKIIIOYEHO B Kommblotep. [is BhIXOoma 3 Mpo-
rpammbl Hactpoiika mapamerpos ALII u INAII HaxaTs kHONIKY BbIxon.

20.3.3 Hacmpoiika usmepumenbHblX MPaKmos

Jlanee HEOOXOMMO HACTPOUThH U3MEPUTENIbHBIE TPAKTHI BXOJHBIX KaHAJIOB, KOTOPbIE
3aJIeliCTBOBaHbI B m3MepeHusix. Jlist atoro B MeHio CepBucHble nmanenu ZETLab BeiOpath
komaHay PenaktupoBanue (aiiioB mapaMeTpoB, 1OCJIE YEro OTKpoeTcs pabouyee OKHO
nporpamMbl PenaktupoBanue ¢gaiisioB mapamerpoB (pucynok 20.18). Ilporpamma Pe-
JaKTHpoBaHHe (ailyioB MapaMeTpoB OlKcaHa B MyHKTe 5 Hactosuero PykoBoacrBa
omneparopa.

[Tocne nactpoiiku napamerpoB AL u LIAII (mynkr 20.3.2 Hacrosiero PykoBos-
cTBa omeparopa) tabnuma nporpamMa PegaxktupoBanue ¢aiijioB napaMmeTpoB J0DKHA
BBITJIAJIETh IPUMEPHO, TAKUM 00pa3oM, Kak rnoka3zaHo Ha pucyHke 20.18. B nannom ciy-
gae B crpoke Nel TtaGmuibl otoOpakarorcs HacTpoiiku Tpakta AuddepeHunanbHoro
Bxona 1 (B nannom npumepe Ha3zBaH OmnopHsblii). Toxe camoe kacaerca JAuddepennu-
aabHblil Bxox 2 (crpoka Ne3) u Ind¢epenuuanbubiii Bxoa 3 (crpoka NeS) (B nanHOM
npuMepe Ha3BaHbl Tensogatuuk 1 u TensogaTumk 2, coorBeTcTBEHHO). CebMOl KaHal
OBUT BKIIIOYEH KaK JOTOJTHHUTENBHBIA JJIST YCTAHOBKH II€JI0T0 YMCIIa YaCTOTHI JUCKPETH3a-
uu. [lapameTpsl U3MEPUTEIbHBIX KAHAIOB JOJKHBI OBITh HACTPOEHBI OTHOCHUTENIBHO W3-
MepeHHs HanpsHKeHUs!, Kak rmokazaHo B Tabmmie pucynka 20.18. Ha3Banue kaHaIoB MoJb-
30BaTellb BBOJUT 110 CBOEMY YCMOTPEHHUIO.

\ PE HaRTHPOBaHHE (haKila KOHPHIYPAIHH H3IME PHTETbHbIX KaHa/I0B - tabcontis.cis

®dain  PeaakTupoBatMe daiinos  CTpors  Cnpaeka

SigmallSB N:220 “ CoxpaHiTe [ 5 Bbixog, ]
N YyscTe. Ea. uam. K4 eHewrero  OnopHoe  Cmew. noct. HazeaHue kaHana
npeotp., YCUAMTEAA | 3HaY. AnA COCT.,
B/ea.uam. Bblulca. b B0 U3M.

0.001 mB 1 0.001 0 P DnopHent

0.001 0.001 Tensoaarymk 1
0.001 B 1 0,001 | Curtand
0.001 0.001 TeHzoaarymk 2
0.001 | M = 0.001 ] Curnant
0.001 JonoaHuTencHei

QO [~ | O [ | 4= | LI —

Pucynoxk 20.18
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Ilocne HacTpoOWKKM M3MEPUTENBHBIX TPAKTOB B IporpamMme PemakrupoBanme daii-
JIOB IapaMeTPoB Ul cOXpaHeHHs HH(opManuu HaxaTb KHOIIKY CoxpaHuThb. J[71s1 BbIXO-
Ja u3 nporpamMmsl PegakrupoBanue ¢ailjioB mapamMeTpoB HaXaTb KHOIIKY BbIXo/.

20.3.4

s mpoBepku (DYHKIIMOHHPOBAHUS M3MEPUTEIBHON CXEMbl HEOOXOAMMO M3 MEHIO
I'eneparopnl manenn ZETLab samycruts mporpammy I'eHepaTop cHrHajioB (PHCYHOK
20.19) u u3 mento OTodpakeHue 3arMycTUTh IporpaMMy MHOroKkaHaJAbHbIN OCHUJLIO-
rpa¢ (pucynok 20.20).

& ['ere patop cHrHanoe E]_' @

Brifop curHanos
| -Cwye2 | -AM | UM L -Mwna |
‘ + Curyc l -PAan | -llym | -AuedM | -flordM | - Man

MapaMeTpbl CHHYCOMAANEHOrO CMIHanNa

Ilposepka ghynKyuonuposanua usmepumenbHoil cxemol

-Bxon
| - %Paiin

20-18
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B nporpamve MHorokaHajibHblii ocumiiorpag B cnucke Kos-Bo KHJ BeIOpaTh
yeTbIpe KaHaja (4eTbipe ociiorpammbl). B crincke Yacrora BeIOpaTh YaCTOTHBINA Aua-
na3oH oToOpaxenus curHaioB 25 kI'1. B BepxHeit ocumuiorpamme Boiopats Auddepen-
nuajdbHbIi BXxoa 1 (B 1aHHOM citydae OH Ha3BaH OMOPHBIi), BO BTOPO — BUPTYyaIbHBII
kaHan ['eneparop 1 (mopoxnuen mporpammoii I'enepaTop curnamnoB), B Tpetbeit — JAud-
(depennuaabubiii Bxox 2 (B nanHoM ciyuyae oH Ha3BaH TeH3oaaT4yuk 1), B HKHEH —
Nuddepenunanbubiii Bxox 3 (B 1anHOM citydae oH Ha3BaH TeH301aTYHK 2).

B mporpamme MHoOrokaHajdbHbIi 0CHILIOrPad) JOKHBI OTOOPAXKaThCsl CHHYCOH-
JIbl HA BCEX OocLMIIorpaMMax. YpoBHu Ha OnopHoM u BUpTyaibHOM KaHaie I'eneparop 1
JIOJIKHBI OBITH OJTM3KUMHU, CUTHAJ Ha BCEX KaHalaxX He JI0JDKEH ObITh HCKaKEHHBIM.

[Tocne mpoBepku (yHKIMOHUPOBAHUS U3MEPUTEILHONW CXEMBI BBIUTH M3 MPOTPaMM
MHuorokanajabHblil ocunuiorpag v I'eneparop curaasios.

20.3.5 Hacmpouika napamempos npozpammot Tenzooamuux

Jliis mpoBeieHNsl U3MEPEHUH 1o IByM TE€H30/aT4hKaM HeoOXoaumo u3 MeHio U3me-
penus nanenu ZETLab 3anyctuts aBe nporpammer TenzogaTunk (pucynok 20.21). Jlns
3aIUTKU U3MEPUTEIbHON cXxeMbl u3 MeHI0 I'enepaTopsl nanenu ZETLab 3amyctuts npo-
rpammy ['eHepaTop curnanos (pucyHok 20.22).

B nepBoit nporpamme TeH30JaTUMK B CIHMCKE M3MEPHUTEIBHOIO KaHalla BbIOpATh
Juddepenunansubiii Bxoa 2 (B 1anHoM npumepe oH Ha3zpaH Ten3zogatuuk 1), B ciucke
ornopHoro kaHaina BbiOpaTh {uddepenumnanbuniii Bxog 1 (B 1aHHOM ciydyae OH Ha3BaH
OnopHbIii).

Bo BTopoii nporpamme TeH304aTUHK B CHHCKE MU3MEPUTEIBHOIO KaHaia BbIOUPATh
Nuddepenunanbubiii Bxoa 3 (B qanHOM nmpuMepe oH Ha3BaH TeH30JaTYUK 2), B CITUCKE
ornopHoro kaxana BbiOupats JAuddepenunanbupiii Bxoa 1 (B 7aHHOM cilyyae OH Ha3BaH

OnopHbIii).
\TeHsop,aTqu v‘
Onoprei vw 0.0000 |

TeH30daTUHK

1T8H30p,aT'~lMK2 v MNapameTpbl I
(Onoprsin | [CBpocs] 1.000 |

Pucynox 20.21

B nporpamme I'eHepaTop CHrHaJIOB, I 3allUTKU TEH30JATYUKOB IIEPEMEHHBIM
HarpspkeHueM, yctaHoBuTh 4yactoty 5000 I'm, ypoBens curnana 0,5 B, cmemenue Hyis
0 B u HaxxaTh kHONIKY Bri1tounTh. Eciiit HE0OX0MMO 3aTUTHIBATh U3MEPHUTEIBHYIO CXEMY
MIOCTOSIHHBIM HaIpsDKEHUEM, TO B MporpaMMe I'eHepaTop CMIHaJI0B YCTAHOBUTH YPOBEHb
0 B u cmemenue Hyns, Hanpumep, 1 B. B nanHOM npumepe paccmarpuBaeTcs 3amnuTKa me-
PEMEHHBIM HaNPSKEHUEM.
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B nepBoii nporpamme TeH3omaTuMk, HACTPOCHHOM Ha HM3MEPEHMS IMOKa3aHUU C
Ten3zogaTunka 1, HeoOxoaMMO poBecTH KanuOpoBKy. st 3Toro Haxare kHonky Ilapa-
MeTpbI U B OTKphIBIIeMcs okHe Hacrpoiika mapamerpoB usmepuressi (pucynok 20.23)
YCTaHOBUTH HEOOXOMMBIE TTApaMETPhl H3MEPEHHS U TTapaMeTPhl KaTHOPOBKH.

ACTpPOFKa NapaMeTpos W3MEpPUTENs
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Pucynox 20.22
100 05215
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[ CoxpaHHTE daiAn KanHopoEKH ]

MpHMEHTE OTMEHHTE

Pucynox 20.23

I[J'I}I JAAaHHOTO ITpUMEpa 3TO 6y,HYT CJICAYIOMIUC NMapaMETPhI:

1. B pamke Enununa uaMepeHusi yCTaHOBUTH €IMHUILY M3MepeHus: — HbloTOHbI (H).
B nanHom npumepe paccMaTpuBaeTcsi U3MEpEHUe YCHITUS, ¢ KOTOPBIM Iporudaercs 6asika.

D10 ycuiue OyieT u3MEpPSIThCS B HBIOTOHAX
2. B pamke H3mepeHusi YCTaHOBHTH (PlIaKKd OTHOCHUTEJIbHBbIE U TepeMeHHBII

TOK. DIaKOK OTHOCUTEJIbLHBIE, B JAHHOM IIPUMEPE, YCTAHABIMBAETCS /I pacueTa OTHO-
[ICHUs YPOBHEH CUTHAJIOB u3MepuTenbHoro kanana (Tenzogaruuk 1) Kk onopHOMY KaHAITY
(Onopuelii). Onakoxk mepeMeHHbI# TOK HEOOXOIWMO YCTaHOBHTH, TaK KaK B JAHHOM
pUMepe 3aMuTKa TeH30/1aTYMKA OCYILIECTBIIAETCS M0 IEPEMEHHOMY TOKY;

3. B pamke KanuGpoBouHas tabnuiia a1 NPOBEACHUS KaTUOPOBKU TEH30/1aTUnKa

HEOOXOMMO NPOBECTH CIIEAYIOIIUE AEHCTBHUS:

20-20



ZETLab [porpamma TEH30JJATUUK

- Haxarb kHONKY Kaau0poBka, npu 3ToM Ha rpaguuecKkoM WHAMKATOpPE NEPBOI Mpo-
rpammbl TeH304aTYHK CTaHYT 0TOOPaXKaThCsl JaHHBIE MIPSIMBIX PACUETOB OTHOILIEHHS CHUT-
HaJIOB 0€3 BHECEHUS B HUX KAJIMOPOBOYHBIX JIaHHBIX;

- B cnucke Koan4ecTBo Touek yka3aTb HEOOXOIUMOE KOJIMYECTBO TOYEK I Kaluo-
POBKM IIEPBOr0 TEH30/aT4YMKa. B 1aHHOM mpuMepe ykas3aTb YETbIpE TOYKH, I1OCJIE YEro B
KaMOpOBOUHON Tabnuie OTOOpa3ATCs YEeThIpe CTPOKM JJIs BBOJA KAJIMOPOBOUHBIX JaH-
HBIX;

- B JICBOM CTOJIOLIE SIMHUIL U3MepeHHs (B JaHHOM clly4ae Ha3BaHue ctoudna oyner H)
JUTSL KaXJ0M TOUYKM KaTMOPOBKHU (OJHOM TOYKE MPUHAIJICKUT OJIHA CTPOKA) BBECTH KOJIU-
YEeCTBEHHOE 3HaYeHUE €AMHUL n3MepeHus. s nepBoil Touku B CTONOLE eIMHUL] U3Mepe-
Hust ykaszarb 1 (1 H), mis sBropoii — 10 (10 H), s tperseit — 100 (100 H), mis yerBeproit
— 1000 (1000 H). ITepBas kanubOpoBOYHAs TOYKa OyAET COOTBETCTBOBaTh ycuiuto B 1 H,
nocaenasas — 1000 H, ato 3HaunT, yTo M3mMepeHus Oy1yT NpOBOIUTHCA B AuanazoHe or 1 H
1o 1000 H;

- TIPUIIOXKUTH ycuiue (Harpy3ky) K Oayike (ycuiue Ipujaratb B HallpaBJIEHUU JEi-
ctBus u3Mepsiemoro ycunus) B 1 H. 3anectn mokazanus nporpammsl TeH3omaTymk B
cronber [TokazaHusi KaTMOPOBOYHOM TAOIHUIIBI B TY K€ CTPOKY C YCTAHOBJICHHOW €IMHU-
ueit usmepenus 1 H;

- mpuioxuth ycuiue K 6anke B 10 H. 3anectn nmokazanus nporpamMsl TeH30gaTUHK
B crosiben; Ilokazanusi KaIMOPOBOYHOM TaOMUIIBI B Ty K€ CTPOKY C YCTAHOBJICHHOH eJu-
Huuen n3mepenus 10 H;

- g yewnuit 100 H m 1000 H npoaenate Takue ke onepauuu Kak v juist yewnii 1 H
n 10 H;

- TI0CJIe 3allOJHEeHMs TaONUIlbl HakaTh KHONMKY CoxpaHuThb (paiij KaJaudpoBKH, KO-
TOpask CIYXKUT Ul COXpaHEHUs MapaMeTpoB KanuOpoBku B Qaitn. [locne HaxaTusi KHONKU
OTKPBIBAETCS CTAHJAPTHOE JTMAIIOTOBOE OKHO JJIsl coXpaHeHus (aitna. B 3Tom okHe HEeoO-
XOJIMMO yKa3aTh MyThb U UM (Qailna. {upexkTtopus, Kyaa npepiaraeTcsi COXpaHuTh (ailin
kanuopoBk, o ymondanuto — C:\ZETLab\config\. B nanHom mpumepe ums ¢aiina 6bu10
3amano — Tensol.clb;

4. nanee HEOOXOAMMO OTKpPBITh 3TOT KaaMOpOBOYHBIN (aitn. [[nsg sToro HaxaTh
KHOTKY Paiia KaauOpoBKH [w.), TOCIE Yero OTKpOETCSl CTaHIAPTHOE OKHO OTKPBITHS
¢aiina. B aTom okHe yka3ath ums ¢aiina kaaunoposku (B nannom npumepe Tensol.clb);

5. [g BBOJA KaTMOPOBOYHBIX JTAHHBIX B IporpamMmy TeH304aTYUK HaXaTbh KHOIKY
IIpumenurs. Ilocne Haxkatua kHonku Ilpumenurs okHO Hacrpoiika mapaMerpoB u3-
MepuTeJIsl 3aKpoeTcs, a IepBas mporpaMMa TeH30[aTuyuK, HaCTPOEHHas Ha U3MEpEeHHe
YCUJIHSL C TIEPBOTO TE€H30/1aT4MKa, OyJIeT U3MEpATh MPHIOKEHHOE YCUiIne K Oajke B ycTa-
HOBJIEHHBIX €MHUIIAX U3MEPEHHUS — HbIOTOHAX.

Bo Bropoi nporpamMMe TeH30AaT4MK, HACTPOCHHOM HAa M3MEPEHUs IOKa3aHWUU C
Ten3ogaTunka 2, MPOBECTH HACTPOHKY M KaTMOPOBKY aHAJIOTMUHBIM 00pa3oM, Kak U JUis
nepBoi nporpammbl. Eciy BTopoil TeH30/1aTYMK PaCIONOKEH B IPYroM MecTe (Ha Apyrou
0ainKe), To COOTBETCTBEHHO yCHIJIME MpUJIaraTh B MECTE PACIIOJIOKEHUS ATOTO TeH30aTYu-
Ka.

[Tocne kanmuOpoBkHM BTOpOi mporpammbl TeH304aTYMK MOXHO HPUCTYHATh HEMO-
CPEICTBEHHO K H3MEPEHUSIM.
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Kaxxnas nporpamma TeH30AaTYHK MTOPOXKAAET CBOW BUPTYAJIbHBIN KaHal, KOTOPBIN
MOYKHO aHaJHU3UPOBaTh U PErHCTPUPOBATH JI00OH MporpaMmMoii u3 cocrtaa ZETLab.

[Iporpamma TeH304aTYHK HE TPOBOIUT SKCTPAMOJSAIMH JAHHBIX, a TOJIBKO HHTEP-
nossinuio. T.e. MHTEpBaI 0TOOpakaeMbIX BETMUYMH 33Ja€TCsl B KAIMOPOBOUHOI Tabnuiie B
BUJC MAaKCHUMaJbHBIX M MHHUMAIIbHBIX 3HAa4eHUH. B mpuBeneHHOM MpuMepe nuamna3oH
oTtobOpaskaeMbIX ycuiuii (Harpy3ok) oyaer or 1 H go 1000 H.

Bpems pacuera kaxxaoro 3HaueHus TeH3onaturka cocrasisier 0,1 cexynasl. Ilpu uc-
MOJIb30BAHUU OOJIBIIEr0 KOJIMYECTBA TEH30AaTYUKOB ISl U3MEPEHHUS OMOPHOTO 3HAYCHUS
ucnonb3yetcs onuH kaHan ALIL, a Bce ocTtanbHble KaK U3MEPUTEIbHBIC KaHAbI.

20.4  PerucTpamnusi 0bICTPONPOTEKAIOIIUX MPOIECCOB

B ciydae, xorma HEOOXOIMMO 3apErHCTPHPOBATH OBICTPOIPOTEKAIOIINE MTPOIIECCHI
HE00XO0/IMMO HCII0JIb30BaTh CIEAYIOIIYI0 U3MEPUTEIbHYIO cxeMy. IIpu 3anuTeiBaHuu TeH-
307IaTYMKa TMEPEMEHHBIM HaIpsDKEHHEM HeoO0XoanMo W3 MeHio I'eHepaTopbl maHenu
ZETLab 3anyctuts nporpammy I'enepaTop curnajios, BoiOpaTh BkiIagky CHHYC yCTaHO-
BUTh 4YacToTy, Hanpumep, 5000 I'u, ypoenb 0,5 B u nocienoBarenbHO HaaTh KHOIKHU
Jo6aBuTh 1 BruouuTth. 3atem u3 MeHi0 ABToMaTtu3anus nanenu ZETLab 3anyctuts
nporpammy ®@uabrpanusi curHanoB (pucyHok 20.24). Ilporpamma ®uiabTpamus CUr-
HAJIOB OIMCBIBAaETCs B ITyHKTe 26 HacTosero PykoBoacrea oneparopa.

DWALTPaLMA CUFHANOB

Konuuecteo puneTpoe 4 v

Kanan punbtpa o1 Voltl  [o2volt2 |03 volts |04 Volt

WcxoaHeIn KaHan Yolt1 Yolt2 YVolt3 Yolt

Tun GuAbTPA(UHT-AKMG) | TMHERHBIA  NMHERHBIA  NMHERHBIA  IMHEAHBIA

DOunetp BY + + + +

Yacrota ®BY, My 5000.00 5000.00 5000.00 5000.00

Cnag, abfokT. 24.00 24.00 24.00 - 24.00

Ounetp HY + + + +

Yactota ®HY, My 5000.00 5000.00 5000.00 5000.00

Cnag, ab/okT. 2400 2400 2400 2400

Orubatow aa + + +

Bpema uHterp., Mc 2.000 2.000 2.000 2.000

EauHALE MaM. MEB wB M mB

Onopa, ab 0001000 0001000 0001000  0.001000
Pucynox 20.24

B mporpamme ®@uabTpanusi CHTHAJIOB YCTAaHABIMBACTCS KOJIUYECTBO (PHIBTPOB
paBHOE KOJIMYECTBY TEH30JaTYMKOB. B kaxknom puinbTpe 3amaeTcst HoMep U3MEPUTENbHO-
ro KaHaja, QUIbTpbl BepxHUX M HWKHMX 4actoT. ®HY u ®BY ycranaBnuBaioTcs Ha
5000 I'm (wacToTa 3amMTKH TIEPEMEHHBI TOKOM), BpEeMs HHTETPUPOBAHHS OTHOAOIICH
ycTaHaBiuBaeTcs 2 Mc. B pesynbrare paboTsl nporpamMmbl @ubTpauus CUTHAJIOB T0-
POKIAIOTCS BUPTYalbHbIE KaHAIbl OT()PUIBTPOBAHHBIX BXOJIHBIX KaHalOB. BupryasnbHbie

KaHaJIbl MOXXHO aHaJTU3UPOBaTh M PErHCTPUPOBATH 1000 MporpaMMol W3 COCTaBa
ZETLab.
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ZETLab [porpamma MYJIbTUMETP

21 Mporpamma MYJIBTUMETP

21.1 Ha3HayeHHe NPOrpamMMblI

[IporpaMma npenHazHadeHa Uisl OTOOpaK€HUsl PE3YJIbTAaTOB HU3MEPEHUN MYJIbTH-
metpa Agilent.

H3mepeHus: MOTYT IIPOBOAUTHCS B CIACIYIOLIMX PEIKIUMAX:

» BOJBTMETP IOCTOSIHHOTO TOKA,

» BOJBTMETP IMEPEMEHHOTO TOKa

» aMIIepMeTp IMOCTOSIHHOTO TOKA;

» amIepMeTp MepeMeHHOr0 TOKa

» 4acToTOMeEp.

Ipumeuanue: [Iporpamma MyJIbTHMETP MOCTABISIETCS] OCCIUIATHO MPH MPHOOPE-
TeHuu myabTMeTpa Agilent34401A.

21.2 OmnucaHue NporpaMmsl

s 3amycka nporpammel MyabTumetp (pucynok 21.1) neobxonumo u3z mento U3-
mepenue nanenu ZETLab BeiOpats komanay MyabsTumerp Agilent.

@Mynbmuerp Q )

(¢ MepneHHoe 1c

(" CeepxmeaneHHoe

[~ BB

BoneTMETR NEPMEHHOMD TOKa Ll

Pucynok 21.1

B neBoil wactu pabouero okHa mnporpammbl MyJIbTUMETP pacrojoXeH rpadude-
CKUH MHJUKATOp, B KOTOPOM OTOOpakaeTcsi pe3yiabTaT U3MEpEeHUIl MyJIbTUMETpa B ycCTa-
HOBJICHHBIX €IMHHUIIAX U3MEPCHUS WK B Jierroenax (Mpu yCTaHOBICHHOM ¢uiaxkke B 1B).
Jlsis yCTaHOBKM BPEMEHHU YCPeAHEHUSI He0OXO0IMMO HaKaTh Ha MEPEKII0YaTeNb Bpe-

.......... ¢ ycTaHaB-
JMBAeT BpeMs ycpenHeHus | CexyHay, MepeKIrodaTerb | ycTaHaBIMBaeT
BpeMs ycpenHeHus 10 cexyHa.
Jlns BeIOOpa mapameTpa u3MepeHus (TOK, HallpsbKeHUe, YacToTa), HE0OXOIMMO B IO-

Jie crnMcka (Co CTpeKoil) BeIOpaTh Ha3BaHHE pexuMa padoThl MyJIbTUMETpa (BOJIBTMETP,
amrepmerp, yacroromep). BoiOpaTe HEOOXOAUMBIN PEXUM MOKHO JABYMS CIIOCOOaMMU:

- Ha)kKaTh HA CTPEJIKY IOJIS1 U «MBIIIBIOY» BHIOPATH M3 PACKPHIBIIETOCS CIIMCKA PEKUM;

- HaXaTb JIEBOW KHOIMKOM «MBIIIM» Ha TOJ€ M MPU MOMOILU POJMKA «MBIIINY, JTUO0

KHOIIOK KJIaBHAQTYypPHI CO CTPEIIKaMU <T>u<d> BBIOPATh PEIKUM.
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ZETLab IMporpamma UCTOYHUK ITUTAHUSA PPE-3323

22 Mporpamma HCTOYHUK IUTAHUSA PPE-3323

22.1 Ha3HayeHHe NPOrpamMMblI

[Tporpamma Mcrounnk nutanus PPE 3323 npennaznadena ans ynpaBieHHS MOJ-
KJIFOUCHHBIM K KOMIIBIOTEPY UCTOYHUKOM nuTanus PPE 3323.

Ipumeuanue: [Iporpamma Ucrtounuk nuranusa PPE 3323 nocrasnsercs Gecriiat-
HO TpH NMprUoOpeTeHnn ncTounrnka nutanus PPE 3323.

22.2 OnucaHue NporpaMmmsbl

Jns 3anycka nporpammbl UcTtounnk nutanus PPE 3323 neoOxomumo u3 MeHIo
H3mepenne (pucyHok 22.1) mnanenu ZETLab BeiOpars komanay biok nuranus

PPE3323. Ha skpane MoHuTOpa 0TOOpazuTcs pabouee OKHO mporpamMmbl MCTOYHMK M-
tanus PPE 3323 (pucynok 22.2).

Harepenue OrofpaeHue e

BD.FIbTMBTD NEPEMEHHOr 0 TOK.S

BonsTMETP NoCTOAHHOND ToKA
CenerTHEHEIN BONETMETR
Yacroromep

FazomeTp

T axometp

l@ Topcuorpad

l@ JHrogep

OraraeTp

T &pHEMETE TEPMOSONPETHEAEHHE
TeptaMEeTp TERroNaE
TeHzoMETP

MuaeTureTp Agilent-34407 a
Becel BPOGm:

Eonok nuanHua LPS 305

Eonok nuraHua PPE3323

Bnok nuTanua PSk2010

Pucynok 22.1

HMctouHmk nuraHua PPE-3323

-- OmaHMHEHMH
JIAWNUTS BRXOLE

| Beixopbl OTKN |

MocneposaTensHOE

PafoTa BbIX0J0E LchpoE oe MuTaHue COBMHEHME
(%) Hesacman Cis3p (O Brniouena
) pesmg cnesweHa (D5 E () OTKNMOHEHD

Pucynok 22.2
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IIporpamma UCTOYHUK ITUTAHUSA PPE-3323 ZETLab

B neBoii BepxHeii yacTu pabouero okHa nporpamMMbel UecTounuk nutanusi PPE 3323
pacrosyiokeH rpaduyeckuii HHAUKATOP, B KOTOPOM OTOOPa’KarOTCsl YCTAaHOBJIEHHBIE Mapa-
METpBI CUTHaja (HANpsDKEHUEe U MAaKCUMAIIbHO JIOMYCTHMBIA TOK), ITOJIaBa€MOT'0 C BBIXO/a
UCTOYHUKA TUTAHUS.

Huxe pacnonararorcst nepekirovaTean pexXuMoB pad0oThl MCTOYHUKA TUTAHUS.

Jliis BeIOOpa pexuma paboThl BBIXOJOB UCTOYHHMKA MUTAHUS HEOOXOIMMO HaXaTh Ha
HepeKIIoYaTeNlb PadOThl BBIXO0B JIEBOM KJIABUIIEH «MBIINY. [lepexmtouaTens Hezagucu-
Mas YyCTaHABIMBAeT HE3aBHCUMYIO PaOOTy BBIXOJOB, NEPEKIIIOYATENb PENCUM CeNHCEHUs
YCTaHABJIMBACT CHHXPOHHYIO PabOTy BBIXOJIOB MCTOYHHMKA NMUTaHUA (CM. Tabi. 22.2, pu-
cyuku 22.4, 22.5, 22.6).

s BeIOOpa pekuMa pabOThl JOMOJHHUTEIBHOTO BBIXOAA HEOOXOAMMO HaXaThb Ha
HepeKIoYaTellb Yu@dpoeo2o numanus JEBOU KiaBHIIEeH «mblmy». [lapamerpsl curhana,
MI0JJaBa€MOTO C JOMOJHUTEIHHOTO BBIX0/Ia HCTOYHHUKA B 3aBHCHMOCTH OT BBIOPAHHOTO pe-
’KMMa, TaHel B Ta0muie 22.1.

Tabmuma 22.1
HapaMeprl IIUTAHUuA

Hepexkarouarennb .
Hanpspkenne ~ MakcuMalibHO TOMYCTUMBIM TOK  3aluTa BbIX0Ja
3,3B 33B 3A 3A
5B 5B 3A 3A

[lepexntouatenu nociedogamenbHo20 coeouHeHus TIO3BOISIOT BKIOYATh/OTKIIOYATh
MOCIICIOBATEIbHOE COSIMHCHNE OCHOBHBIX BBIXOIOB. [IpW BKIFOYEHHOM ITOCIICIOBATEIb-
HOM COEIMHEHHH BO3MOYKHA TOJBKO HE3aBHCHMas paboTa BBIXOAOB M OMEPATOPOM 3a]1aeT-
cs cymMMapHOe HampspkeHue. [Ipu BBIKITIOYSHHOM ITOCIICIOBATEIILHOM COCTUHEHUH BO3-
MO’KHA KakK He3aBHCHMasi paboTa BBIXOJIOB, TaK U paboTa B peXUME ClexeHus. B mepBom
CIIy4ae HampsDKeHUE JIUIS KaXJIOTO BBIXO0JIA 337aeTCs OT/IEIHHO, BO BTOPOM — Ha BEJAOMOM

BBIXO/IC HAIPSDKCHUE W3MEHSIETCSI CHHXPOHHO C HANpsDKEHHEM Ha BEAYIIEM BBIXOJE
(cM. Tabm. 22.2, pucynku 22.4, 22.5, 22.6).

Tabnuwua 22.2

IMocsiexoBareibHOE COeANHEHHE
Padora BBIX010B

BxiroueHo Briximroueno
ECEaRC I Ul:UZZUyCTIZ U1:UyCT1 U2:UyCT2
|1=|2=|yCT |1:|yCT1 |2:|yCT2
- U 1= U2: UyCT
Pexum ciexenns o
l1=12= IyCT

IIpn HaxxaTun Ha KHONKY OrpaHu4YeHUus OKHO ITPOrpaMMbl MEHSIET CBOM BU: HU3Me-
HEHME TOJIOKEHUH Nepekiroyareneil OJI0KupyeTcs, Mol 3HaYeHU Ha UHAMKATOpe, COOT-
BETCTBYIOIIIME YCTAHABIMBAEMbIM MapaMeTpaM, CTAHOBSTCS aKTUBHBIMU JIJISl U3BMEHEHUS, U
MIOJICBEYMBAIOTCS. OPaH)KEBBIM 1IBETOM, a HA3BaHWE KHONKHU MEHSAETCA Ha YCTAaHOBHMTDH
(pucyHok 22.3). ITociie ycTaHOBKH MapaMETPOB MUTAHUS U HaKATHsI KHOIKH Y CTAHOBHUTH
BHECEHHBIC U3MEHEHHUS BCTYIAT B CUILY U OKHO IIPOTPaMMBbI IPUMET OOBIYHBII BH/I.
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ZETLab IMporpamma UCTOYHUK ITUTAHUSA PPE-3323

HMcTounnk nuranna PPE-3323 D|§|gl
08.00 5 0.000 A[fccfcv o]

MocnEgoEaTeNsHOE
PaBioTa BEIXOR0E LMthpoB oe NkTaHWE COEgHHEHHE
Pucynok 22.3

Mcrounmk nutanma PPE-3323

-- A

JawnTa EBIxOAS

MocnefoEaTENEHDE BbIXDﬂ,bIDTKﬂ i

PafoTa BRIXOADE Lo Boe NMTaH1e COEAMHEHME

(&) HesaBucuman [OF¥T= (%) BrnideHo

@ PEHMM CNEKEHMA Csm () OTRNIGHEHD
Pucynok 22.4

HcTounni nuranua PPE-3323 @E|@

Beixog

- - Orpstienita
MocnegosaTenkHOS Beixogsl 0TkA
PafioTa BLIXOA0E LpppoEoe nkTaHMe COBAMHEHIE
OHesasmcmmaﬁ 03_3 B OEIKmoquo
(&) pewwm cneswenma (D5E (&) OTrniovEHD

Pucynok 22.5

HectouHmk nuTaHka PPE-3323

-- Pl

MocnegoeaTeneHDE IR G |
PafioTa BLIXOLOE LipippoEoe NHTSHE COERMHEHME
(%) HesaEWCIMaA a3 () Brmaverio
O pesom ciemetma - (205 B (& otkniovers

Pucynox 22.6
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IIporpamma UCTOYHUK ITUTAHUSA PPE-3323 ZETLab

Hcrounnk nutanus PPE-3323 obecnieunBaeT 3amuTy Harpy3Ku OT MPEBBIILICHHS BbI-
XOJIHBIM HAIpPsDKEHUEM 33JJaHHOTO YPOBHs. B 3aBHCHMOCTH OT pexxuma padoThl, HAMPsDKe-
HUE 3aIIUTHI 33/1a€TCS ISl KQXKIOTO BBIXO0JIa OTJCIIBHO WM YCTAaHABIMBACTCS OOIIee 3Ha-
yeHue. YrToObl 3a1aTh 3HAYCHHE HANPSDKCHHS CpalOaThIBaHUS 3aIlUThl, HEOOXOIMMO
HaXKaTh HAa KHOMKY 3ammTa BbIXOAOB. [Ipu 5TOM Ha MHIUKATOpE OPAH)KEBBIM I[BETOM
0TOOpAa3ATCs TEKyIIue YCTaHOBJICHHbIE 3HaYeHUs. [lociae ycTaHOBKHM mapaMeTpoB 3alUThI
U HaXXaTus KHONKH YCTAHOBUTH BHECEHHBIC M3MCHCHHS BCTYIST B CHIIy M OKHO TIPO-
rpaMMbI IPUMET OOBIYHBIN BHI.

Jns mojiaun muTaHusS C OCHOBHBIX BBIXOJOB McTOYHMKA nutaHus PPE-3323 He 00-
XOJMMO HakaTh Ha KHONKY BbIxoabl BkJ. [Ipu 3TOM Ha3BaHHWE KHOIKH M3MEHHTCS Ha
Boixoabl oTki. [Ipn HaXaTHM Ha KHOMKY BBIXOABI OTKJI. 1MOJa4a MUATAHUS C OCHOBHBIX
BBIXO/IOB MPEKPATUTHCS. JJOMOTHUTENBHBIN BBIXO/, YIPABIAEMbIi nepekitouateneM Lfug-
POB0e numarue, BKIFOYACTCSA/OTKITFOYACTCS MPU BKIFOYCHUH/BBIKIIFOUCHUN UCTOYHUKA TTH-
TaHus.

22.2.1 ¥Ynpasnenue nonamu egooa

Jlis Toro 4roObl U3MEHUTH 3HAUEHHE HANPSDKEHUS WM TOKAa HEOOXOJMMO HaXkaTh
JIEBYIO KHOIIKY «MBILIN) Ha I10JIe 3HAYEHUH M YCTaHOBUTH YKa3aTelb «MBILLIN» Ha pa3psi,
B KOTOPOM OyJeT U3MEHATHCS 3HaUYeHHE, IPH 3TOM ()OH BBIOPAHHOTO pa3psijia MOACBETUTCS
Il Y. Kaxnprii paspsia mMeer u3MeHsieMoe 4yncieHHoe 3HadeHue ot 0 mo 9. Jlanee mns
U3MEHEHMs 3HAUYEHUs B paspsilie, yAEp:KUBas MOJI0KEHUE Kypcopa «MBIIIN» Ha 3TOM pas-
psine, He0OXOAMMO BBECTH 3HAUEHUE C KJIABUATYPhl WJIM MMPOKPYTKOM pOJIMKA «MBIIIN» U3-
MEeHMTH 3HaueHue. [Ipu BBoJe 3HaUEHUS C KIaBHATYpHl, TOCIe BBOJIA 3HAYECHUS B BBIOpaH-
HOM paspsizie, MOACBETKAa MEepeieT B CIEAYIOMMA MIaIIIMM pa3psill, B KOTOPOM MOKHO
OyzeT mpoJoDKaTh BBOJ, U TaK JAajee A0 caMOro MIIAJIIEro paspsjia. Y CTaHOBHB Kypcop
«MBIIIW» HAa CaMbIi MJIaJIIMKA pa3psa MOXKHO KHOIKOH kiaBuaTypbl <Backspace> («3a-
6011») 0OHYNIUTH BCce 3HaUYeHHUE JM00 YacTh €ro B MOJie BBOJA U 3aHOBO BBecTH. [Ipu yBe-
JMYEHUN YUCIIEHHOTO 3HAu€HUsl B pa3psijie MPOKPYTKON pOJIMKA «MBIIIM» (KYypcop «MbI-
IIW» JTOJKEH OBITh YCTAHOBJIEH HAa U3MEHSIEMOM paspsijie) 3HaueHUe B 3TOM pas3psjie Oyaer
YBEJIMYUBATHCS, U C KQXKIbIM HOBBIM 000pOTOM 3HAYEHUI B 3TOM pa3zpsiie OyayT yBeIUuH-
BaThbCs 3HAUYEHHUs CTApLIMX pa3psnoB. [Ipyn ymMeHbIIEHNH YHCIEHHOTO 3HAYEHMS B pa3psle
MPOKPYTKON POJIMKA «MBIIIN 3HaYEHHE B 3TOM paspsjie OyleT yMEHbIIATHCS, U C KaKIbIM
HOBBIM 00OPOTOM 3HAUEHHH B 3TOM paspsijie OyIyT YMEHBIIAThCS 3HAUCHUs CTapIINX pas-
PAIOB.

VYcTaHOBKA YMCIIEHHBIX 3HAUYEHUM MapaMeTpoOB B MOJSAX BBOAA M YCTAHOBKH TAKXKE
BO3MOXXHA M B TEKCTOBOM MoJjie (PUCYHOK 22.7), KOTOpOE TOSBISETCS MOCIE OBICTPOTO
JIBOMTHOT'O Ha)KaTHsl JIEBOM KHOIMKON «MBIIIN» IO KOHKPETHOMY TOJIIO BBOJIa U YCTaHOBKHU.
B »TOM TekcToBOM mojie 3Hau€HHE TOTO WJIM WHOIO MapamMeTpa BBOJIUTCA C IM(PPOBBIX
KJIaBUII KJIaBUATYpPhI M YCTaHABIIMBAETCS HAXKaTheM KiaBuim <Enter>.

Pucynox 22.7
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ZETLab [porpamma UICTOYHUK ITUTAHNA PSM-2010

23 Mporpamma UCTOYHHUK IIUTAHUSA PSM-2010

23.1 Ha3nayeHHe NPOrpamMMmblI

[Tporpamma UcTtounuk nurtanust PSM-2010 npenna3zHaueHa assi ynpaBiIeHUs MMO/-
KJIFOYCHHBIM K KOMIIBIOTEPY UCTOYHUKOM TiuTanus PSM-2010.

IIpumeyanue: Ilporpamma HMcrounnk nutanuss PSM-2010 nocraBnsercs Oec-
IJIATHO NP TproOpeTeHH ucTounrka nutanus PSM-2010.

23.2 OmnucaHue NporpaMmsbl

Jns 3anycka nporpammbl Merounuk nutanusi PSM-2010 (pucynok 22.2) Heo0xo-
auMo u3 MeHio M3mepenme nanenu ZETLab BeiOpate komanay MCTOYHUK NMUTaHUS
PSM-2010.

OcHOBHYIO YacTh pabodero okHa mporpammbl Ucrtounuk nutanuss PSM-2010 3a-
HUMaeT rpaduyYecKuii HHIUKATOP, B KOTOPOM OTOOPaXKAIOTCS YCTAHOBJICHHBIE MApaMETPHhI
CUTHaJIa (3HAYCHUS HANpsHKEHUS M TOKA), M0JIaBAEMOT0 C BBIXOJ]a UCTOYHHMKA MUTaHUA. B
HWKHEH YaCTH WHIMKATOPA YKa3bIBAIOTCS YCTAHOBJICHHBIC OTPAaHUYCHUS HA HANPSHKCHUE U
TOK.

B mpaBoii yactu pabouero okHa MpOrpaMMbl PAcIIOJIOKEH MEPEKITIYATEeNb MOAaYH
curnana. Ilpu ycraHOBKe mepexitoyaressi B MOJ0XKEHUE Bk ¢ BBIXOJa UCTOYHHKA THTa-
HUs OyJeT MoJaH CUTHAJ C 3aJaHHBIMH napamerpamiu. [Ipu ycTaHOBKe mepekitoyaress B
nojoxeHne Omxn 1nojiaya MUTaHUS C UICTOYHHUKA IPEKPATUTCS.

[Tpu HakaTuu Ha KHOMKY Settings oTKpoeTcs OKHO HACTPOWKH MapaMeTpoB (pHUCY-
HOK 22.3), B KOTOPOM 33Jal0TCsl 3HAU€HHs HANpsDKEHUS U TOKA CHUTHAJa, 110/1aBaeMoro ¢
MCTOYHMKA TUTAHUS, a TAK)KE OTPAaHUYCHUS Ha TOK U HANpsDKEHUE.

PSM-2010 Settings X]

Range

HeTounmk nuranka PSK-2010

(*)av, 204 20y, 104
QP oyp
e Enable Enable
- -
Pucynok 23.1 [ cear | [ clar |

Close

Pucynox 23.2
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Iporpamma UCTOYHUK ITUTAHUA PSM-2010 ZETLab

23.3 OKHO HACTpOeK

B Bepxneit yactu okna PSM-2010 Settings pacrmosoeHbI 1Moyt BBOJa 3HAYEHUI
HaNpsDKEHUS M TOKA CUTHAJA, TOJaBaeéMOTO C BBIX0/1a HCTOUHUKA ITUTAHHSL.

B pamke Range pacnonaraercs nepekirodareib pexuma padoThl UICTOYHHKA MUTa-
Hust PSM-2010.I1pu ycranoBinennom nepekirodatene 8 V, 20 A ¢ HCTOUYHUKA NMUTAHUA
MOKET OBITh MOJAH CUTHAJ HampsbkeHueM A0 8 B, mpu 3ToM MakcHMaiabHO BO3MOXKHOE
3Hauenue Toka — 20 A. Ilpu ycranoinennom nepexmrouarene 20 V, 10 A ¢ ucrounuka mnu-
TaHUSl MOXKET OBbITh MOJIaH CUTHAJ HampsbkeHueM 110 20 B, nmpu 3ToM MakcuManbHO BO3-
MOXHOE 3HaueHue Toka — 10 A.

VYcranoBka aakka Enable B pamke OCP BkjIro4aeT orpaHnyeHHE Ha TOK, B paMKE
OVP — na nanpspkenue. [lox ¢rakkamu pacnosararoTcs Mo BBOAA 3HAYSHUH orpaHuye-
uuit Ha ToK (pamka OCP) u nanpsukenue (pamka OVP). Knonku Clear , pacmonoeHHbIE
1OJ] TIOJISIMHM BBOJIa 3HAYCHUH OTPaHWYCHUH MpeIHAa3HAYeHBI Ui cOpoca 3HAUYEHUH 3THX
nosiei B 0.

23.3.1 ¥Ynpasnenue nonamu esooa

s Toro 4toObl U3MEHHUTHh 3HAYEHHE HANPSDKEHUS WM TOKa HEOOXOIMMO HaXKaTh
JIEBYIO KHOIIKY «MBIIIN» HA IOJE€ 3HAYCHUI U YCTAHOBUTH YKa3aTellb «MbIIIW» Ha pa3psi,
B KOTOPOM OyJIeT H3MEHSTHCS 3HaYCHHE, TPU 3TOM (DOH BBIOPAHHOTO pa3psiia MOICBETUTCS
RN, Kaxaprit paspsg uMeeT uaMeHsieMoe duciieHHoe 3HaueHue oT 0 mo 9. Jlanee mist
M3MCHEHHUS 3HAUCHUS B pa3psie, YACp:KUBas MOJIOKEHHE Kypcopa «MBIIIN» Ha 3TOM pa3-
psne, HeoOXOIUMO BBECTH 3HAUEHHUE C KIAaBUATYPHI WU MTPOKPYTKOU POJTHKA «MBIIINY W3-
MEHUTH 3HaueHue. [Ipu BBOJIe 3HAUEHUS C KJIaBUATYpPHI, MTOCJIE BBOJA 3HAUCHUS B BHIOpAH-
HOM pas3psjie, MOACBETKA NMEPEHIET B CICAYIONIMNA MIAIIIUNA pa3psal, B KOTOPOM MOKHO
OyZeT mpoJoiKaTh BBOJ, U TakK Jajee JO CaMOro MIAJIIETro paspsaa. Y CTAHOBHB Kypcop
«MBIIIK» Ha CaMbIil MJIaJIIMKA pa3psj MOKHO KHOMKOHN kiaBuatypbl <Backspace> («3a-
0oli») OOHYIUTH BCE 3HAUYEHHUE JIMOO YacTh €ro B MoJie BBOJA M 3aHOBO BBecTH. [Ipu yBe-
JUYCHUU YUCIICHHOTO 3HAYECHHS B paspsjie MPOKPYTKON POJIMKA «MBIIIH» (KYpCOp «MBbI-
IIM» JOJDKEH OBITh YCTAHOBIIEH HA U3MEHSEMOM pa3psjie) 3HaUeHHUE B ATOM paszpsiae Oyner
YBEJTUYUBATHCSA, U C KAXKIBIM HOBBIM 000POTOM 3HAUYEHHI B 3TOM paszpsijie OyayT yBeITUIHu-
BAaThCS 3HAUYECHUS CTAapIIMX pa3psaoB. [Ipy yMeHbIIEHUN YUCIEHHOTO 3HAYEHUS B pa3psiie
MPOKPYTKOW POJIMKA «MBIIITN» 3HAYCHUE B ATOM pa3psiiec OyJAeT YMEHbIIATHCS, U C KaXKIBIM
HOBBIM 00OPOTOM 3HAYEHHI B 3TOM paspsie OyAyT YMEHbBIIATHCS 3HAUCHHUS CTAPIIUX Pa3-
pAnoB.

YcraHOBKa YMCIICHHBIX 3HAYEHUM MapaMETPOB B IOJSAX BBOJA U YCTAHOBKHU TAKKE
BO3MOJKHA M B TEKCTOBOM T10JI€, KOTOPOE TOSIBIISIETCS MOCIE OBICTPOTO JBOMHOTO HAKATHS
JIEBOM KHOMKOW «MBIIIN» MO KOHKPETHOMY TOJIKO BBOJIA U YCTAHOBKU. B 3TOM TE€KCTOBOM
MoJie 3HaUe€HUE TOTO WJIM MHOTO MapaMeTpa BBOAUTCA C IMU(PPOBBIX KJIABUII KIABUATYPHI U
yCTaHABIWBACTCS HAKaTHEM KiIaBuim <Enter>.

23-2



ZETLab Iporpamma MHOIOKAHAJIbHBIN OCLIMJIJIOTPAD

24 TIporpamma MHOTI'OKAHAJIBHBIN OCIHUJIIOT PA®

24.1 Ha3HayeHHe NPOrpamMMblI

[Tporpamma MHoOrokaHajJbHbIi ocuuuiorpag npeaHasHayeHa s OeHKH (POpPMBI
CUTHQJIa U H3MEPEHUs MIHOBEHHbIX 3HadeHHUH. CHHXPOHHO MOTYT OTOOpakaTbCsi He-
CKOJIBKO CUTHAJIOB, B3SITBIX B OJIUH IIPOMEXYTOK BPEMEHH, KAKIbI B CBOUX €IUHULIAX W3-
MmepeHus. [l cpaBHEHMs CUTHAJIOB UX OCLIMIUIOTPAMMBbI MOKHO OTOOPA3UTh B OJJHUX OCSIX
koopauHat. IIpocTas m ynoOHas cucrema YHpaBIeHHs KypcOpoOM M MaclITaOMpOBaHHE
rpauKOB MO3BOJIAET U3YUUTh U3MEHEHHUS IIPOLIecca B LIEJIOM U JETaIbHO.

24.1.1 OcnosHuvie hynkyuu npozpammot

OcCHOBHBIMU (YHKIIMOHAJIBHBIMU Ha3HAYEHUSAMH NIPOIPAMMBbI SIBIISIOTCS:

v' otobpaxkeHre GOpPMBI M aMILTHTY/IbI CUTHAJIOB, TOCTYIAIONIMX C BXOIHBIX KaHa-
JIOB;

v 3aj1aHKe BPEMEHHOTO HHTEPBAa OTOOPAKEHUS CUTHAJIOB;

v/ BBIOOp YaCTOTHOTO UANa30HA 0TOOPAaKACMBIX CUTHAJIOB;

v’ ru0KOE U3MEHEHUE KOJIMYECTBA OTOOPAKAEMBIX KAHAJIOB;

v ABTOMAaTU4YCCKOC MaCHITa6I/IpOBaHI/Ie KaK HCCKOJIbBKUX OAHOBPEMCHHO, TaK U IO
OTACJIBbHOCTH OCLIAJJIOIPAMM,

v/ CHHXPOHHU3ALKSI 110 BEIOPAHHOMY KaHAIY;

v/ BKJIFOYEHHE/BBIKIIOUEHHE PEKUMA OCTAHOBKH KaJIPOB;

v/ IMHAMHYECKOE OTOOPaKEHHWE HMHTErPATBHBIX YPOBHEH CHIHAIIOB, OIpEIEICHUE
NEPerpy3Ku Mo KaKI0MY KaHaly M 3alIOMHUHAHUE COCTOSIHUS MEPETPY3KHU;

v’ oToOpaxkeHre a0COIIOTHOIO BPEMEHH C MOMEHTA Mocieanero 3amycka AL win
C MOMEHTa HayaJla BOCIPOU3BEICHNs CUTHAJIOB U3 (paiina;

v/ CHHXPOHHOE TO3MI[MOHUPOBAHKE Kypcopa Ha OCIMIUIOTpaMMax I03BOJISIET Ole-
HUTH aMIUTATY/y BCEX CUTHAJIOB B OJIMH MOMEHT BPEMEHH;

v’ coxpaHeHue rpauueckodl W YHMCICHHOM MH(OPMAIMK OTOOPAKEHHON B OKHE
nporpamMmsl B 0ydep oOMeHa Ji1st BCTaBKU B TEKCTOBBINA PeIaKToOp.

24.2 OmnucaHue NporpaMmsbl

Jns 3amycka mporpaMMbl MHOTOKaHAABHBIH ocMIOrpag HeoOX0IMMO B MEHIO
Otobpaxkenue (pucynok 24.1) manenmu ZETLab BeiOpate xomanay Ocuomsutorpad. Ha
9KpaHe MOHMTOpa 0TOOpa3uTcs pabouyee OKHO MporpaMMbl MHOrOKaHAAbHBIN OCHUJLIO-
rpa¢ (pucysok 8.1). B 3arosoBke OkHa MpOrpaMMmbl OyaeT 0TOOpakaThCs Ha3BaHUE IMPO-
rpammbl. Hike pacrionararorcsi OCIMIUIOTpaMMBbl (BPEMEHHBIE peaTi3allii) CUTHAIOB BbI-
OpaHHbIX KaHasoB. CBepXy KaXKIOW OCIMIIOTpaMMbl YKa3bIBa€TCSl Ha3BaHUE KaHala U U3-
MepsieMble BETMYUHBI (BpeMs B CEKYHJaX M aMIUIMTyJa B €IWHHIIAX U3MEPEHUS) OTHOCH-
TEJIHO IOJIOKEHHS Kypcopa rpaduka.
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Pucynok 24.2

Ilpumeyanue: MporpaMMy MOXHO 3aIlyCTHTh HETIOCPEICTBEHHO U3 paboueil aupeK-
topun ZETLab (o ymomuanuro: ¢c:\ZETLab\). ims 3amyckaemoro ¢aiina: OscGraph.exe.

24.2.1 ¥Ynpasnenue Kypcopom u macuimaouposanue 2pagpurxos

[Tepememnienue Kypcopa rpaduka Ha HY)KHOE BPEMS OCYIIECTBISETCS HECKOIbKHUMHU
crocodaMu:
- TIOJIBECTH yKa3aTellb «MBIIIMN» Ha HY)KHOE BpeMs, HaKaTh, U YACPKHBas HAKATOU
JICBYI0 KHOTKY «MBIII», JOXKIAThCS TOKa Kypcop Trpaduka (BepTUKaIbHAs JIMHUS) HE
CPaBHSICTCS C YCTAHOBJICHHBIM yKa3aTeleM «MBIIIN». [Ipu HakaToil U yJaep:KuBaeMoil Jie-
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BOM KJIaBHIIIE «MBIIIN» Kypcop rpaduka OyaeT cieaoBaTh 3a MEpeMEleHHEM yKa3aTells
«MBILIN» N0 rpapMKy OCLUIIIOrPAMMBI;

- IIpU aKTUBHOM OKHE IporpaMMbl MHOrOKaHAJbHbINH OCHUJIIIOrPA() HAXKATH JIEBOU
KHOIKOW «MBIILIN» Ha 10JIe rpaduKa, U, NPy IOMOIIY POJIMKA «MBIIINY, IEpEMEIaTh Kyp-
cop rpaduka;

- IIPU aKTMBHOM OKHE IIporpammbl MHOrokaHa/abHbIN ocuuLIorpadg nepeMenicHue
Kypcopa BJIEBO OCYIIECTBJISIETCS HAKATUEM U yAEpPKMBAaHMEM KHOIKHM KJIaBHAaTypbl <A>
(B JIATMHCKOM packiajke), BpaBo — <D>.

MacmrabupoBaHue YUCIOBBIX OCEH AJI KaKIOW OCLMIIIIONPaMMBbl OCYILECTBIISIETCS
IIPY [IOMOLIM MaHUITYJATOpa «MbIb». [Ipy nepememenun ykasaTens «MBIIINA» BJIOJb
YHUCJIOBBIX 3HAYCHUH OCEW yKazaTellb «MBIIIM» OyAeT MPUHUMATh BHEIIHUN BUI B COOT-
BETCTBUHU C IpeJIojaraéMbIiM JIeHCTBHEM MaciuTaOupoBanus rpaguka. [locie yctaHoBKU
yKa3aTelsl HaKaTh JICBOM KHOIKON «MBIIINY, JINOO MPOKPYTUTH POJUK. PacTskeHune wim
ckarue rpaduka IpOUCXOAMUT IPU IMOMOIIM yKa3aTesleld NPUHSABILIUX BUI 4+, - — JUIS

ropusoHTanbHol ocuu 1, * — 715 BepTHKaJIbHOW ocu. COBUHYTH rpaduK BIpaBo/BIEBO
WIN BBEPX/BHU3 MOXKHO IIPU MOMOIIM yKa3aTeJaeil MPUHABIIMX BUJ — , — — JJI TOpH-
sonTanbHOi ocu 1 T, | — s BepTHKanbHOI ocH. ECiu IOCTaBHTh yKa3aTelb «MBILIH
Ha IIEePECeUCHNE YHCIOBBIX OCEH, TO OH IMPUMET BUA < . [Ipn HaXkaTHu JIeBOM KIIaBHIIN

«MBIIIN» [P yKa3aTese TAKOro BUAA MPOUCXOAUT aBTOMACIITa0OMPOBAaHUE 10 OCH YPOBHS
CUTHAJIA.

24.2.2 [Ilepenoc zpaghuueckoii u uucieHHOU UHGOPMALUU 6 MEKCHLOBbLE
peoaxmopbol

Jns xonupoBaHus rpaduKa OTAEIBHO B3ATOM OCHUIIOrpaMMBbl (€CIIM UX HECKOJIBKO)
nporpaMmmMbel MHOrOKaHaAbHBIA OCHUIIOrpag HaXaTh JICBOW KHOIIKON «MBILLIN HA I10JIE
rpaduka 3Toi ocUMIUIOrpaMMbl U Ha)XaThb KOMOMHAIMIO «TOPSYMX KJIABHIID» KJIABUATYPbI
<Ctrl> + <C>. I'paduk 3anuiuercs B Oydep Clipboard B dpopmare *.omp. BeraButh rpa-
¢Guk B 000# OTKpBITHIN HoKyMeHT Microsoft Word wnu Excel moxHO HakaTuem «ropsi-
YpX KJIaBUID KiaBHaTypbl <Ctrl >+<V> win HaxaTHem Ha MPaByK KHOIKY «MBIII» H
BbIOOPOM B MOSIBUBIIEMCSI MEHIO KOMaH bl BecTaBUTD.

Jlis KOnmMpoBaHUs COMPOBOAUTENILHOW WH(GOpPMALUU OTIEIBHO B3STOH OCIHILIO-
rpaMMbI (€ClIM MX HECKOJbKO) HaXKaTh JIEBOW KHOIKOW «MBIIIN» Ha 1ojie rpaduka 3Toi
OCLIMJUIOIPaMMBbI M Ha)KaTh Ha KHOIIKY KJIaBUaTypbl <> (B JaTMHCKOW pacKja/iKe KilaBha-
Typbl). BeraButh 3Ty mH(popMaiuio B Jr000H OTKPBITHIM TEKCTOBBIN JOKYMEHT MOKHO
Ha)KaTHEM «TopsSuuX KiaBuII» kiaBuarypbl <Ctrl >+<V>, unm HaxkaTHeM Ha TpaBylo
KHOIIKY «MBIILIN» U BHIOOPOM B MOSIBUBIIEMCSI MEHIO KOMaH bl BeTaBUTh.

ConpoBoaurenbHas HHPOPMALUS UMEET CIEAYIOIIYI0 CTPYKTYpPY: B IEPBOH CTpOKE
MUIIETCS 3aroJIOBOK OKHA, B JAHHOM Cllydae Ha3BaHWE NpOorpamMmbl MHOIOKAHAJIbHBIH
ocuuyIorpag; Bo BTOPOH CTPOKE — 3HAYEHHUE BPEMEHHOU OCH, COOTBETCTBYIOILEE I10JI0-
’KEHUIO Kypcopa rpaduka; B TpeTbell — Ha3BaHME KaHaJa M 3HAUYCHHE U3MEpsIeMOM Belu-
YUHBI (AMIUTUTY/IbI CUTHAJIA), COOTBETCTBYIOLIEE MOJOKEHHUIO Kypcopa rpaduka.
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Jlis KONUpOBaHUS YMCICHHBIX 3HAYEHUH BPEeMEHH M YPOBHS BUAUMOM yacTu rpadu-
Ka OTZEJIbHO B3STON OCLMIIOrPaMMBI (€CJIM X HECKOJIbKO) HAaXKaTh JIEBOM KHOIKOM «Mbl-
IW» Ha ToJie TpaduKa TOH OCHMIIOrpaMMBbl U Ha)KaTh Ha KHOMNKY KiaBuaTypsl <N> (B
JATUHCKOM packiajke KiIaBHaTypbl). BcTaBuTh 3Ty mMHpOpManuio B 000N OTKPBITHIH
TEKCTOBBIN JOKYMEHT MOXXHO HQ)KAaTHEM «TOpSYUX KIABUID KiaBuatypsl <Ctrl >+<V>
WINM HaXaTHEM Ha IIPaBYI0 KHOIKY «MBIIIN» U BEIOOPOM B NOSBUBIIEMCS MEHIO KOMaH[Ibl
BceraButh. BeraBnennas nHpopmaiys B TEKCTOBBIN JOKYMEHT OyJIeT UMETh CIEAYIOUTYIO
CTPYKTYpY: CHauaJla uAET CONPOBOAUTENbHAS HHPOPMALIUs, B CIEAYIOLUIMX CTPOKax OyayT
pacrosnaratbCs OTCYETHI BPEMEHHU U COOTBETCTBYIOLIME YPOBHU Ha ITHX OTcyerax. IIpu
KOITUPOBAHUH M BCTABKH YHMCIICHHBIX 3HAUCHUI BPEMEHHU M YPOBHS B IOKyMeHTHI EXCel, To
BO3MOXHO 00paboTKa 3T0i HH(POPMALIUU U TOCTPOEHHUE IPa(UKOB.

24.2.3 Ynpaenenue npozpammoi MHo2oKaHAbHBLIL OCUULTIOZPAPD

KHonku u 351eMeHTs! yIipaBieHHsl pacojaraoTcs B IpaBoil YaCcTU OKHA IIPOrPaMMBI.

[Tone, Haxopsmeecss moxa Haanuchio UHTEpBa, €, CIYXHUT ISl BBOJIa BPEMEHHOTO
MHTEpBajia 0TOOpa)keHUsl CUTHaja (FOpU30HTANIbHAS pa3BepTKa). MakcumanbHOE U MUHHU-
MaJIbHOE 3HaUEHUS! MHTEpBaJla 3aBUCAT OT BRIOPAHHOI'O YACTOTHOTO JHAara3oHa 0ToOpaxa-
eMBIX CHTHAIOB. Uem OoJibllie YacTOTHBIMA JHMAIa30H, TeM Ooblie 00beM oOpabaThiBae-
MBIX JIaHHBIX ¥ MEHBIIIE BPEMEHHON HMHTEPBAN IJi1 OTOOpaKeHHsI CUTHAJA, COOTBETCTBEH-
HO, YeM MEHBIIIEC YACTOTHBIM JIMAra3oH, TEM MEHbIIE 00beM 00pabdaThIBAEMbIX JIaHHBIX U
0oJbIlIe MHTEpBA JUIsl OTOOpaKeHMsI CUTHaa. 3HAU€HUsl MHTEpBasla BBOJSATCS C KIaBUa-
TYpbl, IPEIBAPUTEIHLHO YCTAHOBUB KYpCOp B I0JI€ BBOJA MUHTEpBasa. [[j1sl ycTaHOBKU BBe-
JEHHOTO BPEMEHHOT0 HMHTEpBala HEOOXOAUMO HakaTh KHOMKY IIpHMMeHHMTB, pacmoio-
YKEHHYIO I10/1 [T0JIEM BBOJIa UHTEpBaJIa, WK KiaBuily <Enter> kiaBuarypsl.

Knonka IIpuMeHUTH, CITYKUT JJIs1 YCTAHOBKU BBEJIEHHOTO BPEMEHHOI'O MHTEpBaJa,
a TaK)Ke BO3BpAIAET B HCXOHBIM MaclITad JaHHbIE [10 OCU BPEMEHHU.

B cmucke v |, mox Hagnuckio Yacrora, ', BEIOMpaeTcs 4acTOTHBIN aHa-
Ma3oH OTOOpakaeMbIX CUTHANOB. /[ BBIOOpa HEOOXOIMMOTO YacTOTHOTO JAMaria3oHa
HEOOXOIUMO HaXKaTh JI€BOU KHOMKOW «MBIIIN Ha KHOIKY ZJ CIIMCKa, W, B PaCKpBIBIIEM-

Csl CIIMCKE, BBHIOpATh HY)KHBIM YacTOTHBIM auana3oH. YacTOTHBIM Ouana3oH 3aBUCUT OT
YCTAaHOBJIEHHONW 4YacTOThl JHUCKPETU3allld, BBICTABIEHHON B mnporpamme Hacrpoii-
ka mapametpoB ALIII u HHAII (nyukT 4 Hacrosiero PykoBoacTBa oneparopa).

B cmcke v |, mox Haamuchio Kos1-Bo KHJI, BBIOMpaeTcss HE00X0IUMOE KO-
JMYECTBO OCLUJUIOrpaMM i OTOOpa)keHUsl B OKHE MporpamMmbl MHOroKaHaJIbHbIN OC-
nuiorpag. MakcuManbHOE KOJIMYECTBO OCHMJUIOTPAaMM B OJHOM 3aIlylIEHHOW IIpo-
rpamMMe MHOrokaHaJbHbIii ocuuiaorpag MoxeT ObITh BoceMb. 11 BeIOOpa HEOOXOAH-
MOT'0 KOJIMYECTBA OCLIMIUIOTPAMM HEOOXOAMMO HaXaTh JIEBOW KHOMKOW «MBIIIN» HA KHOII-
Ky ZJ CIHCKa, ¥, B PACKPBIBILIEMCS CIHCKE, BEIOPATh HYKHOE KOJTUYECTBO.

Kaxxgoif U3 BKIIIOUEHHBIX OCLIILIOTPAMM JUIsl OTOOpa)K€HHUs] CUTHAJla MOXKET OBbITh
IPUCBOEH JI000H BKIIOUEHHBIN (U3NUECKUi KaHall, JTUOO J1t000i BHUPTYyalbHBIH KaHAI.
BuptryanpHble KaHanbl MOPOXKAAIOTCS COOTBETCTBYIOIMMH IpOrpaMMaMu (IIpOrpaMMBI
¢GuIbTpauy, reHepaluyd CUTHAJIOB, TEH30METPUU U TEPMOMETpUH, U Ip.). [ng mpucsoe-
HUS OCIIIJIJIOTpaMMe BBIOPAHHOTO JIJIsl OTOOpaXE€HUs KaHajla HEOOXO0IUMO Ha)XKaTh MPaBOU
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KJIABHUILIEH «MBIIIM» Ha TPaQUUECKOM IOJIe 3TOH OCHMIIIOrpaMMBI M, U3 PaCKPBIBIIETOCS
CIHCKa KaHAJIOB, BBIOPATh HEOOXOAUMBIN KaHajl. [IpuCBOCHHBIN 3TOW OCIMIUIOTpAaMME Ka-
HaJl B CIIUCKE BbIOOpa KaHaloB OyzaeT otMeueH (diaxkkom. [locie nmpucBoeHus kaHana oc-
UIOrpaMMe HaJl ee rpaduuecKrM MoJjieM M3MEHHUTCS Ha3BaHME KaHalla, C TOTO KOTOPOe
OBLJIO 70 BEIOOPA, HA TO KOTOPOE BEIOpaHO.

KHomka ABTOMAC. CIY)KUT /ISl aBTOMAaTHYECKOTO MacIITaOMpOBaHus (TIpUBEICHUE
macmTala rpaduka K ypOBHIO CUTHAJA) BCEX OJHOBPEMEHHO OCHIIIJIOIPAMM I10 OCH YpPOB-
HSl.

Ecin HEoOX0oaMMO MPOM3BECTH aBTOMATHYECKOE MACIITAOUPOBAHHME OTACIIBHO B3si-
TOW OCIMJUIOTPAMMBI, TO HEOOXOAUMO IOMECTUTH KYPCOP «MBIIIHY B JIEBBIH HUKHUN yroJ

MIKaJIbl TpaduKa U MpH MPUHSBLIEM TpapUuecKuil BU x Kypcope HaXarb JIEBYIO Kila-

BULIY «MBILINY.

Knonka Craprt 3anmyckaeTt npolecc HepepbIBHOIO OTOOPaXKEHUsI CUTHANA, IPU 3TOM
OOHYJISIFOTCS HAKOIJICHHbIE JaHHbIE, @ Ha3BaHHWE KHONIKU MeHsieTcs Ha CTo.

Knomnka Ctomn (r1ay3a) ocTaHAaBIMBAET MPOIECC HEPEPHIBHOTO OTOOPAKEHUSI CUTHA-
J1a, IIPY 3TOM Ha3BaHUE KHOINKHU MeHseTca Ha CrapT.

Knonka 3anuce 11o3BoJIsieT 3anucarh HaKOIUIEHHbIE JaHHBIE OJTHOBPEMEHHO 10 BCEM
OCLIMJUIOIpaMMaM OJHOW IporpaMMbel MHOroOKaHaJbHBIH OCHHILIOrPad 3a yCTaHOBJICH-
HBII MHTEpBaJ B TEKCTOBBIN (aiin ¢ pacmmpenuem *.dtn. HaxkaTre Ha KHONKY OTKpbIBacT
CTaHJAapTHOE IMAJIOrOBOE OKHO, B KOTOPOM IIPEUIaracTcsl yKa3aTb IUPEKTOPUIO AJISA CO-

xpaHeHuss ¢aima, w wums drtoro (daima. upekTopus MO  YMONYaHUIO  —
C:\ZETLab\resspect\. Ctpykrypa (aiina npencrasiera B Tadmuie 24.1.
Tabauma 24.1
Howmep cTpoku Ctpoku Onucanue
1 BpemenHas peanu3alis CHTHaNA HaumeHoBaHue 3amucu
2 Curnan 3 Ha3Banue kaHajia BBOJa CHT'HAJIA
3 [Iycras cTpoka
4 YacToTHBIN AUana3oH — YCcTaHOBICHHBIN YaCTOTHBIN JUAMa30H s
ot 0I'y 1o 25000.0000001 "1 OTOOpaXeHUsI CUTHAIA
5 Hara: 10-08-2005 Hara 3amucu aitna
6 Bpemsti: 20:02:47 Bpewms Hauana 3amucu aiina
7 Bpemst Curnanl Curnan2 Curnainl 3aroJIoBKH CTOJIOOB JaHHBIX
8 [¢ MB MB MmB EnuHuner m3mepenus (1o cToyomam)
9-s1 1 mmocJie- N
PacrnionararoTcs 4ricIeHHBIC 3HAYCHUS TAaHHBIX, IPEICTAaBICHHBIC B (popMaTe ¢ TuiaBaromei
IICYTII());JE;C 3amsaTol. B kauecTBe pazmenuTens Henor U JPOOHOH YacTH HCIIONB3YETCs TOUKA.

Knonka UreHue mo3BoJsieT MPOCMOTPETH 3allMCaHHbIE paHee (haiiiIbl OCIIMIIIIOTpaMM
¢ pacumpenuem *.dtn. Haxarne kHomku UTeHHE OTKPHIBACT CTAHIAPTHOE IUAIOTOBOE
OKHO OTKphITHS (aitna nmst urenus. [locme BeiOOpa HEoOxoammoro (aiisia coXpaHeHHBIE
JaHHbIe U3 3TOro (aiina co BceMu HacTpOHWKaMH IO KaHajiaM oToOpa3siTcs Ha rpaduue-
CKOM TIoJie TiporpamMmMbl MHOTOKaHaJAbHBIH ocumsuiorpad. Ha pucynke 24.3 mokaszana
nporpamma MHOIOKaHaAbHBIN OCHUJLIOrPa@ ¢ NPOYTCHHBIMY JAHHBIMHU U3 3aIIUCAHHO-
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ro ¢aitna. J{ns nepexona B OOBIYHBIM PEXUM (PEKUM peaIbHOTO BPEMEHH) pabOThI po-
rpamMMbl HEOOXOMMO MTOBTOPHO HAXATh KHONIKY UTeHue.

)

f OCUMANOrpath - UTe HHe Ha pawia oscerf 000-dtn)
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Pucynok 24.3

MacmrabupoBaHue ¥ KOIMMPOBAHWE YMCICHHONM MH(QOpPMAaIMKM OCHHIUIONPaMM OCY-
IIECTBIIAETCS TaK K€, KaK U MpH paboTe MporpaMMbl C CUTHAJIaMU B pealbHOM MacuiTade
BPEMEHH.

Jlis BBIXOJa M3 peXUMa YTEHUS HEOOXOAMMO OTXKaTh KHONKY UTeHHe HaxaTuem
JIEBOM KIJIABUIIM «MBIIIN», TIPH 3TOM IporpamMma MHOroKaHaJIbHbIH ocuuIorpag me-
pecTpouTcst Ha paboTy C CUTHAJIaMH B PeaJbHOM MacIITabe BPEMEHHU.

Nupukarop Murerpansubiii yposens | ] nokassiBaet nnrerpansHeiii ypo-
BEHb CUTHAJIA U, IIPU MPEBBIILICHUY MAaKCUMAJIBHO JOIIYCTUMOIO YPOBHS, IEPErPY3Ky CO-
OTBETCTBYIOLIETO KaHasa. J[Be TpeThbUX 4YacTH IOJII MHAWKATOpAa OTBEACHBI JUISl YPOBHS
CUTHAJIA, HE IIPEBBIIIAIONIETO MAKCUMAIBHO JOIYCTUMBINA YPOBEHb. UeM BBIIIE YPOBEHb,
TeM OoJblle 3anoyiHseTcd WHAUKaTop. [Ipu mpeBblIEHUHM MaKCUMaIbHO JOMYCTHUMOIO
YPOBHsI UHIUKATOP 3aIIOJIHAECTCS IIOJIHOCTBIO KpacHbIM LBEeTOM. [IpaBbiii kpail ”HAMKATOPA
OCTaHETCsl KPAaCHBIM JI0 TE€X IOp, MOKa Neperpyska Mo KaHaiay He Oy/eT CHATA U M0JIb30Ba-
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ZETLab Iporpamma MHOIOKAHAJIbHBIN OCLIMJIJIOTPAD

Tebh HE HAXMET HAa WHIUKATOP JICBOW KHOMKOW «MBIIINY. KonHuecTBO HHIUKATOPOB OY-
JIET COOTBETCTBOBAThH KOJIMYECTBY OTKPBITHIX OCHUILIOTPAMM.

[Ipu ycranoBke ¢naxkka CoBMeIl CUTHAIBI BCEX BKIFOUEHHBIX OCIHIUIOIPAMM
0TOOpa3sATCS B OAHON KOOPAMHATHOM CETKE Ha OJHON ociuuiorpamme (pucyHOK 24.4).
Ora OIII U YI[O6Ha IIpU CPAaBHCHUUN OJHOTHUITHBIX CUT'HAJIOB.

Jns BBIXO/MA M3 pekMMa COBMeEIEeHUs HeoOxoaumo cHATh (¢iaxok CoBmemnr. [Ipu
3TOM, CHUTHAJIBI OTOOPaKEHHBIC HA COBMEIICHHON OCHUIUIOTPaMME, PACTIPEACIISATCS 1O OT-
JeNbHBIM ociuutorpammamM. OcipuiorpaMM  OyJIeT OTOOpakeHO CTOJIBKO, CKOJIBKO B
cnrcke Kos1-Bo KHJI OyzeT BHIOpaHO KaHAJIOB JUIsl OTOOpasKEeHUSI.

IIpumeuyanue! [Ipu ycranoBnennom ¢uaxke CoBMell. HEIb3s BHIOUpATh 0TOOpaA-
’KaeMble KaHaJIbl.

A MHOTOKaHAbHbIH OCUHIOT pat)
t=0.00216 ¢ CurHani = -42.3 mB Curnan2 = 0.2 mB WHTepsan, ¢
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Pucynok 24.4

[Tone mox Haamuceio Bpems, ¢, oToOpakaeTcst BpeMsl B CEKYH/IaX, OTCUUTHIBAEMOE
0T MOMeHTa nocieaHero 3amycka AL uian ¢ MOMeHTa Havaia BOCIIPOM3BEICHUS CUTHA-
70B U3 (paitna.

B croucke l v |, o Haanuceio QOOHOBJIEHHE MOXHO BBIOpATh YacTOTy 00-
HOBJICHUS OCIIMJUIOTPAaMM: MEIJICHHO — OJMH pa3 B CEKyHAY; ObicTpo — oauH pas B 0,1 ce-
KyHIbl. J{7s1 BEIOOpa HEOOXOIMMOW YacTOThl OOHOBICHHMS HEOOXOAMMO HaKaTh JIEBOU
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porpamma MHOIOKAHAJIbHBIM OCLIMJIJIOTPAD ZETLab

KHOITKOH «MBIIIM» Ha KHONKY ¥ | CIIMCKA, U, B PACKPBIBIIEMCS CITUCKE BHIOPATh YacTOTY
OOHOBIICHHUA.

B crucke | -}, mox mammucero Cmenr. 0", % 3amaeTcs FOPU3OHTAIBHOE
(BIOJIb BPEMEHHOM OCH) CMEIICHHE CHTHaa. [ OpU30HTAIbHOE CMEIIEHUE 3a]1aeTCs B MPO-
[EHTaX. YBEJIWYUBasi WIA YMEHBIIAs CMEIIEHUE MOXXHO YCTAaHOBUTH MPOCMATPUBAEMBIN
CUTHAJ B YJI00HOE TOJIOKEHUE Ha OCHHMUIOrpaMMe. Y CTaHABIMBACTCS HEOOXOIUMOE CMe-

IICHUE HAXaTHEM JIEBOM KHOIKHM «MBIIIM» [0 KHOIMKAaM . | CIHMCKa CMEIIEHUs, Jubo,
Ha)KaB JICBOM KHOIMKON «MBIIIH IO TOJIO CIIMCKA CMEIIEHUs, TPOKPYTUB POJIUK «MBIIIN,
1100, HaXaB JIEBOM KHOMKON «MBIIIN» 110 MOJIO CIHCKAa CMEIIEHUs, BBECTH 3HAUYCHUE C
KJIABHATYPBI U HAXKaTh KiaBuiry <Enter>.

VYcranoBka Quiakka CHHXPO IO3BOJIIET BKIIOYUTh PEXKUM CUHXPOHM3AIMU. Pexxum
CUHXPOHM3AIMK TO3BOJISIET IMOJIYYUTh YCTOMYMBOE M300pa)k€HHE CUTHaia Ha OCIMILIO-
rpamme. CHHXpOHHM3AIM OCYHIECTBIISIETCS 10 YCTAHOBJICHHBIM IOPOTOBOMY YPOBHIO H
GbpoHTY OAHOTO U3 BHIOpAHHBIX AJI OTOOpa)KEHUS! KaHAJIOB MporpamMmbl MHOroKaHa b-
Hbli ocumiuiorpad. IlonoxxeHue oToOpaskaeMbIX CUTHAJIOB OTHOCUTEIBHO TOYKU CHH-
xpoHu3zaiuu 3anaercs B noine Cmem. '0", %. IIpu cusatuu ¢pnaxkka CHHXPO PEXUM CHH-
XPOHM3ALUHU OTKIFOYACTCS.

B cnmcke v |, mox Hannucbio OkHO Ne, BEIOUpaAETCsl OCHUILIOIPaMMa, OT-

HOCUTEIIHO CUTHAJa, KOTOPOW OyAeT MpOM3BOAMTHCS CHUHXpoHH3amms. Hymepanus oc-
uutorpamm (OkoH) — cBepXy BHU3. [Ipu cHsTOM (uiarkke CHHXPO STOT CHHCOK 3a0JI0KU-
poBan. [[y1s1 BEIOOpa HEOOXOUMOM OCIHIITIOTPAaMMBbI, OTHOCUTEIFHO CUTHAJIa, KOTOPOM Oy-
JET TMPOU3BOAUTHCA CUHXPOHM3AIUS, HEOOXOAUMO HAXKaTh JIEBOM KHOMKOW «MBIIINY Ha
KHOIIKY ZJ CIHCKA, W, B PACKPBIBIIEMCSI CIIUCKE BHIOPATh HOMEP OCHUIIOTPaAMMY.

B cnmcke | -], o1 HAaKChIO YPoBeHb, %0 3a71aeTCsl TIOPOTrOBLIN YPOBEHD
CUHXpoHH3aMU. [1oporoBelil ypoBeHb 3a/1aeTcs B NMPOLEHTAaX OT 0TOOpa)kaeMoro jauana-
30Ha ypoBHs curHaina. [Ioporosbiii ypoBeHb CHHXPOHU3ALMKU OTOOpa)kaeTcsi B BUJE TOpH-
30HTAJIbHON TeMHO-3e1eHoi JuHuM. [Ipu cHATOM (prnakke CHHXPO 3TOT CIUCOK 3a0JI0KHU-
poBaH. YcTaHaBIMBaeTCs HEOOXOAMMBIN MOPOrOBBI ypOBEHb HA)KaTUEM JIEBOM KHOIKHU

QMBI TI0 KHONKAM | CIIHCKa HOPOr'OBOTO YpPOBHS, JINOO, HaXKaB JIEBOM KHOMKOU
«MBIIIN 110 MOJII0 CIUCKA MOPOTOBOTO YPOBHS, MIPOKPYTUB POJIHMK «MBIIINY, THO0, HA)KaB
JIEBOM KHOTIKON «MBIIIM» IO MOJIIO CIHCKa MOPOrOBOIO YPOBHS, BBECTH 3HAUEHHE C KIIaBH-
aTypbl U HaXXaTh Ki1aBury <Enter>.

Konku nox naanuceio MPOHT 337a0T PEKUM CHUHXPOHU3ALMHU 0 HapacTaloLEeMy
(Ha>xaTa KHOIKA | +
cHATOM (priaxkke CHHXPO 3TH KHOIIKU 3a0JIOKMPOBAHBI.

Jnst BBIXOJA M3 MPOrpaMMbl HEOOXOAMMO HaXkaTh KHOINKY [£3], pacroiokKeHHYIO0 B
IIPAaBOM BEPXHEM YTy OKHa.
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ZETLab IIporpamma XYZ-OCLHHUJIJIOTPA®

25 TIIporpamma XYZ-OCIHUJIJIOT'PA®

25.1 Ha3nayeHue NporpaMMbl

[Iporpamma XY Z-Ocuuiiorpad npeaHasHadeHa sl OLeHKH (OpMBbI CHTHAJA, W3-
MEpEHHs] MTHOBEHHBIX 3HAYCHUH M OTOOpPaKCHUS IMapaMeTpUYeCcKON 3aBUCHMOCTH CUTHa-
JIOB.

HmeroTest Tpu mociaeaoBaTeabHOCTH, 3aBucsiue ot Bpemenn: X(t), Y(t) u Z(t). Or-
HOCHTEJIBHO ISl 9THX I10CJIEeJ0BATEIbHOCTEH MOJIb30BATENIb MOXKET MOCTPOUTH!

v/ BpEMEHHYIO Pealu3alyio B miockoctu (X,t) wiu (y,1);

v’ mapaMeTpuueckyro Kpusyio (X,y), rae X=X(t), y=Y(t), T<t < T + AT Ha miocko-

ctu XY

v’ mapamerpuueckyro kpuByio (X,Y,t), rme Xx=X(t), y=Y(t), T<t < T + AT B Tpex-

MEpHOM Buje B npoctpaHcTBe XY T.
v’ mapamerpuueckyro kpuBymo (X, Y, z), rae X=X(t), y=Y(t), z=Z(t), T<t<T + AT B
TPEXMEPHOM BHJIE B mpocTpancTBe XY Z.

25.2 OnucaHue nporpaMmmbl

Jlis 3anmycka nporpammbl XY Z-Ocuuuiorpad seodxoaumo u3 MeHI0 OTodpaske-
Hue (pucynok 25.2) manenu ZETLab BeiOpath komanay XYZ-ocumiiorpad. Ha skpane
MOHHUTOpa 0TOOpa3uTcsi pabouee okHO mporpamMmbl XY Z-Ocumanorpadg (pucyHok 25.2).
B 3aronoBke okHa mporpammbl OyaeT oToOpaxkaTbcs Ha3BaHUE MPOTPaMMbl U HAMEHOBA-
HUEe 00pabaThiBaEMOro KaHaja (KaHaJoB).

L] XYZ-Ocupnnorpad - (Kanan1 | Feneparop 2 | Kanand ) g@@
WHTepsan, c
10000
YacToTa
250kMy Vv
R _ Kanan 1 ()’()'
[ OrofpaxeHue [eHepaTopbl Pe Kanan v
- Kanan2(Y)
Ocurnnorpad Teneparop v
[E KYZ-ocumnnorpad 3@
L | KaHan4 v
KY-nnorrep Gl
m T |xyT v
D MNpocMoTp peayneTaTos R
01 cex v
Pucynok 25.1 DKeaa.
—
|

Pucynok 25.2

IIpumeuyaHue: mporpaMMy MOXKHO 3aIyCTUTh HEMOCPEACTBEHHO U3 paboueii AupeK-
topun ZETLab (mo ymomuanumto: c¢:\ZETLab\). Wwms 3amyckaemoro (aiina:
XYOscGraph.exe.
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IIporpamma XYZ-OCLHHUIIJIOTPA®D ZETLab

25.2.1 ¥Ynpasnenue Kypcopom u macuimaduposanue zpagpuxos

[Tepemenienue Kypcopa rpaduka Ha HyxkHOe Bpems s miockoctet XT u YT ocy-
HIECTBIISICTCS CIIEAYIOIIMMHU CIIOCOOaMu:

- TOJBECTH YKa3aTelb «MBIIIN» HAa HY)KHOE BpeMsl, HaXKaTh, U YIECPKUBASL HAKATOU
JICBYI0 KHOIKY «MBIIIN», TOXKIATHCS MOKa Kypcop rpaduka (BepTUKaIbHAs JTUHUS) HE
CpaBHSETCA C YCTAHOBJICHHBIM yKazarejieM «Mbllny». [Ipyu HaxaToil U ynepKuBaeMou Jie-
BOH KIIABHUIIIE «MBIIIM» Kypcop rpaduka OyaeT cienoBaTh 3a NEpeMelIeHHEeM yKa3aTems
«MBIIINY MO TpaduKy;

- IpU aKTUBHOM OKHe mnporpamMmbl XY Z-Ocumiuiorpad HaxaTb JIEBOM KHONKON
«MBIIIN» Ha Tojie Tpaduka, U, IpU MOMOIIU POJIHKA «MBIIINY, IepeMelIaTh Kypcop Ipa-
¢uxa;

[lepememnienne kypcopa rpaduka Ha HY)KHOE 3HaueHue Ui miockoctd XY ocy-
HIECTBIISICTCS CIAEAYIOIIMM CITOCOOOM IMMOJIBECTH YKa3aTelb «MBIIIN» Ha HY>KHOE 3HAUYCHHE,
HaXXaTb, U YACPKUBAsI HAXKATOU JIEBYIO KHOIKY «MBIIIN», JOXKAATHCS TOKa Kypcop rpadu-
Ka (IepeKpenieHHbIe TOPU30HTANIbHAS U BEPTUKAJIbHAS IMHWK) HE CPABHIETCS C YCTAHOB-
JICHHBIM yKa3aTesneMm «Mblmn». IIpu HaxkaTtol U yaep:KuBaeMon J€BOM KIaBULIE «MBIIIH
Kypcop rpaduka Oyner cieoBaTh 3a MepEeMEIICHUEM yKa3aTelsl «MBIIIN» 110 TpapuKy.

MacmrabupoBanue uncioBbix oceit ast mwiockocteit XT, YT u XY ocymectBusieTcst
Py TIOMOIIM MaHUMNYJATOpa «MbIIby. [Ipu mepeMenieHun ykaszarelns «MBIINW» BHOJIb
YHCIIOBBIX 3HAUYEHUN OCEHl yKa3aTellb «MbIIN» OyaeT MPUHUMATh BHEIIHUN BUJI B COOT-
BETCTBHUH C MPEIOJIaraeMbIM JecTBUEM MaciuTabupoBanus rpaduka. [locne ycraHoBku
yKazaress HaKaTb JIEBOM KHOMKOM «MBIIINY», OO0 MPOKPYTUTH PONHK. PacTspkeHue uimm
ckarue rpaduka IPOUCXOAUT IPU TIOMOIIM yKa3aTelel MPUHSABIIUX BUI: 4+, - — JIIS

TOpPU30HTAIBHON OcH U ] * — 171 BepTUKanbHON ocu. CIBUHYTH rpaduK BIIPaBO/BIEBO
WIM BBEPX/BHU3 MOKHO IPH MOMOIIM YKa3aTejlel NPUHSABIIUX BUI: +— , — — JJIs TOpH-
3oHTanbHOM ocu ¥ T, | — /s BepTHKanbHO#H ocH. Ecii IOCTaBHTh yKa3aTelb «MBIIIH

Ha MepeCcCHCHUEC YNCIIOBBIX OCGfI, TO OH MPUMET BUJ x . HpI/I Ha)XaTHU JIEBOM KJIaBUIIIU

«MBIIIW MPH yKa3aTese TaKoro BUja MPOUCXOJUT aBTOMACIITAOMPOBAHUE 110 OCH YPOBHS
CHUTHAJIA.

B tpex mepuom Buge (XYT u XYZ) curnan (OTHOIIEHUE CUTHAIOB) MOKHO BU3Y-
QIBHO PAacCMAaTPHUBAThH C JIOOOH CTOPOHBI, Bpallas €ro BOKPYT TPEX B3aMMOIEPIECHINKY-
JSIPHBIX Oceil. BpalieHne BOKpyr Tpex B3aUMOIEPIEHAUKYISIPHBIX OCEeH OCYIIECTBISAETCA
CIIEAYIONMM 00pa3oM — HaKUMas U yIEPKUBas JIEBYIO KHOIKY «MBIIIHY, TIEpeMenias ee
no noito rpaduxa XYT u XYZ Bpamars rpaduk BOKpYT J1I000# U3 oceil.

VBennuenve uinu ymensiienue Buaa XY T u XYZ ocymiecTBisieTcsi BpallleHHEM Po-
JMKA «MBIIIN».

JIBoifHOE HaXkaTHe JeBOW KHOMKHU «MBIIIN» MO Tpaduyeckomy noito Buaa XYT u
XY Z Bo3Bpanaet rpaduk B HCXOTHOE MOJ0KEHUE 110 OTHOIIEHHUIO K OCSM M MacIiTady.
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25.2.1.1  Ilepenoc zpaghuueckoii ungpopmayuu 6 mexcmosvie pedaKmopul

s kormupoBanus rpaduxoB goo6oro u3z BunoB (XT, YT, XY umu XYT, XYZ) npo-
rpammbl XY Z-Ocumaiorpad HaxaTb JIeBOW KHOINKOH «MbIIIM» Ha moje rpaduxa u
Ha)KaTh KOMOMHAIMIO «FOPSYHX KJIaBHI KiaBuaTypbl <Ctrl> + <C>. I'paduk 3anumercs
B Oydep Clipboard B dhopmate *.omp. BeraButh rpaduk B a1000i OTKPBITBIA TOKYMEHT
Microsoft Word wimm  Excel MOXHO HakaTHeM <«TOpsSYMX KJIABUII» KIIaBUATYPBI
<Ctrl >+<V>, wiu HaxkaTueM Ha MPaBYIO KHOIKY «MBIIIN» U BEIOOPOM B IOSIBUBIIEMCS
MEHIO KOMaH/bl BCTaBUTB.

25.2.2 ¥Ynpaenenue npocpammoit XY- ocuyunnozpagh

KHonKY 1 351€eMEHTBI yIIpaBJICHUs PaclojaraloTcs B IPaBOW YaCTU OKHA IPOTPaMMBL.

[Tone, Haxopsmeecs nox Haanuchio MHTEpBaJ, ¢, CIy)KUT JUIsl BBOJIA BPEMEHHOTO
UHTEpBaJla OTOOpa)keHHs] OTHOLIEHHWH CUTHAJIOB (TOpU3OHTalbHas pas3BepTka). Makcu-
MaJIbHO€ ¥ MUHUMAaJIbHOE 3HAYCHHsI MHTEPBAJa 3aBUCAT OT BHIOPAHHOT'O YAaCTOTHOTO JTHa-
na3oHa O0TOOpa)kaeMbIX OTHOIIEHWH curHajioB. Uem OoJjbllle YacTOTHBIM AMANa3oH, TEM
Oonbiie 00beM 00pabaThIBaEMBIX JAHHBIX W MEHBIE BPEMEHHOW MHTEpBaJ JJIsi OTOOpa-
JKEHUSI OTHOLUEHUS CHUTHAJIOB, COOTBETCTBEHHO, YEM MEHBIIE YACTOTHBIN JMAIa30H, TEM
MeHbIIIe 00beM 00pabaThIBaEMBIX AAHHBIX U OOJBIIE MHTEPBAI Ui OTOOpPAKEHUSI OTHO-
LICHHUs] CUTHAJIOB. 3HAYEHMsI MHTEpPBaja BBOIATCS C KJIABHATYphl, MPEABAPUTEIBHO YCTa-
HOBHB KypCOp B I10JI€ BBOAA MHTepBaa. [|jig ycTaHOBKM BBEJIEHHOTO BPEMEHHOI'O UHTEP-
Bajla HE0OXOAUMO HaxaThb KHONKY IIpMMeHUTh, pacrojokKEeHHYIO MO/ IMOoJIeM BBOJA WH-
TepBaJia, WK KiaBuily <Enter> kiaBuarypsl.

Knonka IIpuMeHHTD, CIyKUT 1151 YCTAHOBKM BBEICHHOI'O BPEMEHHOI'O MHTEPBAA,
a TaK)Ke BO3BpAIIaeT B HCXOHBIM MaclITal JaHHbIE 110 OCH BPEMEHH.

B cmucke v |, mox Hagnucklo Yacrora, ', BEIOMpaeTcs 4acTOTHBIN aHa-
na30H OTOOpaXkaeMbIX OTHOLIEHHWH curHajioB. [[ng BeIOOpa HEOOXOIMMOTO YaCTOTHOIO
Jana3oHa HE0O0XOJMMO HaXKaTh JIEBOM KHOINKON «MBIIIN» Ha KHOINKY ZJ CIIUCKA, U, B

PacKpBIBILIEMCSI CIIMCKE, BBIOpPATh HY)KHBIM YacTOTHBIM nuana3oH. YacTOTHBIN AMana3oH
3aBUCUT OT YCTAHOBIIEHHOM 4YacTOTHl AMCKPETU3AllMM, BBICTABIICHHOM B IPOrpaMMe
Hacrpoiika napamerpos ALII u HAII (nynkt 4 Hacrosuiero PykoBoacrBa omeparo-

pa).

B criucke v |, nox Hannuchio Kanan 1 (X), BeiOMpaeTcs KaHal Jyis 0TOO-
pakeHHsI Ha rpaduKax BHIOB B IIockocTu X. J[st BIOOpa KaHanma HEOOXOAMMO HaXKaThb
JICBOW KHOIKOW «MBIIIN» HA KHOTKY ZJ CIHCKa, U, B PACKPBIBIIEMCSl CIIHCKE, BHIOpATh
HY)XHOE KOJHUYECTRBO.

B crincke v |, mox Haanuceio Kanaa 2 (Y), BeiOupaetcs kaHai s 0TOO-
pakeHHsI Ha rpaduKax BHIOB B miockoctu Y. J[ist BbIOOpa KaHaia HEOOXOAMMO HaXaTh
JICBOW KHOIKOW «MBIIIN» HA KHOIKY z CIHCKA, U, B PACKPBIBIIEMCS CITUCKE, BHIOPAThH
HYXXHOE KOJUYECTRO.

B crmcke v |, nox Hannuchio Kanana 3 (Z), BeiOupaercs kaHai 1jisi 0TOO-
pakeHus1 Ha rpadukax BUIOB B TUIOCKOCTH Z. J[ns BpIOOpa KaHaima HEOOXOAMMO HaXKaTh
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JIeBOM KHOTIKOW «MBILIN» Ha KHOIKY Z] CIIMCKA, U, B PACKPBIBIIEMCS CIIMCKE, BHIOPATH
HY>KHOE KOJIMYECTBO.

B crnucke l v |, noJ Haanucbio Bua, BeiOupaercs Bun orodpaxenus (XT,
YT, XY wm XYT). lna Beroopa He0OX0AMMOT0 BHIa HEOOXOAMMO HaXKaTh JICBOW KHOTI-
KO «MBIILIN» Ha KHONIKY ¥ | CIHCKA, U, B PACKPBIBIIEMCS CIIUCKE, BEIOpATh HYKHBINA BUJI.

I'paduxn BumoB XT u YT - BpeMeHHbIC peanu3anuu (OCIMILIOrpamMMbl) KaHana 1 u
KaHaja 2 COOTBETCTBEHHO.

I'paduk Buma XY — napamerpuueckas kpusas, tae X = X(t) uy = Y(t), T<t<T +
AT na mwiockoctu XY — durypa Jluccaxy (pucynok 25.3).

= XYZ-Ocumnnorpad - (Feneparop 1 | Feneparop 2 | Kanan4 ) Q@@
t=0.00848c [leneparop 1=282.44 B TleHeparop 2 =277.251B WHTepsan, ¢
__ ﬁ};l;I;MBHMTb
YacToTa
(250K |
) KaHan 1_(){)
Tevepatop v

1500

1000

500

KaHan 3 (Z)

Karand v |

Bup,
Xy v

500 | OBHOB NeHKe
30.1 cek v|
[Ckeaa.

-1500 3 < < 4+ 3 + 3 3 S + < ) 3 3 - . . . I" 7-

1500 1000  -500 0 500 1000 1500

Pucynok 25.3

-1000

I'paduk Buga XYT — napamerpudeckast kpuasi, rae X = X(t), y = Y(1), T<t<T +
AT B TpexmepHoMm Buie B mnpoctpaHctBe XYT — TpexmepHas ¢urypa Jluccaxy
(pucynok 25.4).

I'paduk Buga XYZ — napamerpuueckas kpupas, rae X = X(t), y = Y(t),z = Z(t), T<t
< T + AT B TpexmepHOM Buje B nmpoctpanctBe XYZ — ¢urypa Jluccaxy B AMHaAMUKE (pU-
cyHok 25.5).
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IIporpamma XYZ-OCLHHUIIJIOTPA®D ZETLab

Onaxox KBaa. cmyxuT s BelpaBHUBaHUS Macmtaba mo ocu X u Y. Haxaras
KHOIIKa — MPOUCXOIUT BhIpaBHUBAHUE, OT>KaTasi — HET.

Knonka CtapT 3ammyckaet rmpomecc HenpepbrIBHOTO 0TOOpayKEeHHs CUTHAJIA, IPU 3TOM
OOHYIISAIOTCS HAaKOIUJICHHBIE IaHHbIE, a Ha3BaHUE KHOMNKHU MeHsieTcst Ha CToll.

Knonka Cron (may3a) ocTaHaBIMBAET MPOLECC HEMPEPHIBHOTO OTOOPAKEHUSI CUTHA-
Ja, IpY 3TOM Ha3BaHUE KHONKHU MeHseTrca Ha CTapT.

Knonka 3anuch mMo3BOJISICT 3aNMCaTh HAKOTUICHHBIC IAHHBIC 32 YCTAHOBIICHHBIN WH-
TepBaJl B TEKCTOBBIN (aiin ¢ pacimpenuem *.dtn. Haxarne Ha KHOIKY OTKpBIBAEeT CTaH-
JApTHOE TUAJIOTOBOE OKHO, B KOTOPOM Ipe/iaraeTcsl yka3aTh AUPEKTOPHIO Ul COXpaHe-
Hus (¢aitna, 1 umsa storo (aiina. Jupekropus mo ymomuanuio — C:\ZETLab\resspect\.
Crpykrypa (aiina npeacrasiena B Tadbmure 25.1.

Nuaukatop UHTerpanbHblii ypoBeHb —- MOKA3bIBACT MHTETPAIBHBIN ypoO-

BEHb CHUTHAJIa 0 KaXKJOMY KaHaly W, IPU NPEBBIILIEHUH MaKCUMAJIbHO JOIYCTUMOI'O
YPOBHsI, IEPErpy3Ky COOTBETCTBYIOILErO KaHaja. J[Be TPEeTbHX 4acTW MOJsA MHIUKATOpa
OTBEEHBI JI1 YPOBHS CUTHAJIA, HE MPEBBIIIAIOIIET0 MAKCUMAJIBHO JIOIYCTUMBII YPOBEHb.
Uem BblllIe ypOBEHb, TEM OOJbIlIE 3amojHSAETCS MHAUKATOp. [Ipu mpeBbllieHHH MakcH-
MaJbHO JOIYCTUMOI'O YPOBHSI WMHJMKATOp 3alOJHSAETCA MOJHOCTHIO KPACHBIM LIBETOM.
[IpaBeiil Kpaii MHAMKATOPA OCTAHETCSI KPACHBIM JI0 TE€X IOpP, NOKA MEpEerpy3ka mno KaHairy
He OyJIeT CHATa U MOJIb30BaTeNb HE HAXXMET HA MHJIUKATOP JIEBOM KHOMKON «MbIIN». Ko-
JIMYCCTBO UHAUKATOPOB 6szeT COOTBETCTBOBATDH KOJIMYUCCTBY OTKPBITHIX OCHUJIJIOIPaMM.

Tabmuua 25.1

Ne ctpoku Crpoku Onucanue
1 BpeMeHHas peanuzanus CUrHana HaumenoBanue 3anucu
2 Curnanl+Curnain? HasBanue kaHajoB BBOJA CUTHAJIA
3 [Tycras crpoka
4 YacToTHbIl quana3oH - ot 0’1 1o Y cTaHOBIEHHBIN YaCTOTHBIN JUANa30H s
25000.000000T 11 0TOOpaKeHHsI CUTHAIA
5 Hara: 10-08-2005 Jara 3ammicu ¢aiina
6 Bpewms: 20:02:47 Bpewmst Hauana 3amucu (haiina
7 Bpemss Curnanl Curaan2 3aroyioOBKH CTOJIOLIOB JaHHBIX
8 c MB MB Enuauner m3mepenus (1Mo ctoadnam)
9-1 u mocneny- | PacronararoTcst YMCACHHBIC 3HAYCHHUS TaHHBIX, MPEICTABICHHBIC B (JOpMaTe ¢ IUIaBaro-
IOIME CTPOKK | Tl 3amsaToi. B xauecTBe pa3aenutestst neaoi u ApoOHON YaCTH UCIIONIb3YETCS TOUKA.

JIiist BBIXOJA M3 MPOrpaMMbl HEOOXOIMMO HAKaTh KHONMKY BbIX0X Win KHONKY [E],
PaCIOJIOKEHHYIO B IPAaBOM BEPXHEM YIJy OKHA.
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26 TIIporpamma XY-IIJIOTTEP

26.1 Ha3nayeHue NporpaMMbl

[Iporpamma npenHasHaueHa i BU3yaau3aluu (OLEHKH (OpMbI) B3aUMHBIX Xapak-
TEPUCTHK JBYX M3MEpseMbIX BeIMYMH. B kadyecTBe mpuOOpOB AJI BU3YyalHU3allUUd MOTYT
OBITH BOJIBTMETPBI IEPEMEHHOIO U MIOCTOSHHOI'O TOKA, CEJIEKTUBHBIN BOJIBTMETP NIEPEMEH-
HOT'O TOKa, 4aCTOTOMEp U (a3oMeTp.

OtoOpakeHue XapakTepUCTUK B IporpamMMe XY-IUIOTTEP OCYILECTBISETCS B TpPEX
wiockoctax (XY, XT, YT), a takxke B Tpexmeprom Bue (XYT).

26.2 OmnucaHue NporpaMmsbl

s 3amycka mporpammbl XY -ILnorrep Heobxonumo u3 meHio Orodpa:kenue (pu-
cyHok 26.1) nmanenu ZETLab BeiOpate komanay XY-miorrep. Ha skpane monuTopa
otoOpasurcsa padouee okHO nporpammbl XY -ILnorrep (pucynok 26.2). B 3aronoBke okHa
pOTpaMMbl OyJeT 0TOOpaKaThCsl Ha3BaHNE TPOTPAMMBI.

T=-19.80 YpoBeHb = 0.42MB Hactpoiku

XYT

XT
[T |
x|

Curhan1 v 7 _I

4L Mpubop 2 (Y)

0.46 || T
XY

Mpubop 1 (4
0.45 |

Orofipakenue leHepatopel | Pe

|

Ocwsmorpa

0.43

@ KYZ-ocumnnorpag | | Curvan 1~
X-morrep

Beictpo (0.1c) v

]

I D [pocMoTp peaynETaToE 0.42

Hatpoitka ygeta

premor e
0.41 |

[~ Heorpanuuennoe epema
M3MEepeHUA

Bpema (c) 20,00

04 |
v Agtomaclutab

039 | Cron

3anuck pesyneTaToB
. Bhixon
20 15 -10 5

H

Pucynox 26.2

IIpuMeyaHue: MporpaMMy MOXKHO 3aIyCTUTh HEMOCPEACTBEHHO M3 paboueii Aupek-
topuu ZETLab (o ymomuanuto: ¢:\ZETLab\). ms 3anyckaemoro daiina: XYPlotter.exe.
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[porpamma XY-IIVIOTTEP ZETLab

26.2.1 ¥Ynpaenenue Kypcopom u macuimaouposanue zpaguxa

[Tepemenienue Kypcopa rpaduka Ha Hy>kHOe Bpems s miockocteit XT u YT ocy-
HIECTBIISICTCS CIIEAYIOIIMMHU CIIOCOOaMu:

- TOABECTH YyKa3aTejb «MBIIIN» HA HYXKHOE BpEMsl, HaXKAaTb, U yJIEpKUBasg HaKaTON
JICBYI0 KHOIKY «MBIIIN», TOXKIATHCS MOKa Kypcop rpaduka (BepTUKaIbHAs JTUHUS) HE
CpaBHSETCA C YCTAHOBJICHHBIM yKazarejaeM «Mblm». [Ipyn HaxaToil u ynepKuBaeMoH Jie-
BOH KIIABHUIIIE «MBIIIM» Kypcop rpaduka OyaeT ciaemoBaTh 3a NEpeMEIICHHEM yKa3aTels
«MBIIINY MO0 TpaduUKy;

- IIpU aKTUBHOM OkHe nporpammsl XY -ILioTTep HaxaTh JI€BON KHOIKON «MBIILIN» Ha
noJie rpaduka, u, MpU MOMOIIU POJIHKA «MBIIINY, IEpeMeIaTh Kypcop rpaduka;

- 1pu akTUBHOM OKkHe mporpammbl XY-ILlimoTTep nepemenieHue Kypcopa BI€BO OCY-
HIECTBIISICTCS HAXKATUEM U yJep>KMBaHWEM KHOIMKHU KIaBUaTypel <A> (B JIATUHCKOHN pac-
KJIaJiKe), BripaBo — <D>.

[lepememnienne kKypcopa rpaduka Ha HY)KHOE 3HaueHue Ui miockoctd XY ocy-
HIECTBIISICTCS CIEAYIOIIUM CIIOCOOOM: MOJBECTH YKa3aTeNb «MBIIIN» HA HY)KHOE 3HAYCHHE,
HaXXaTb, U YACPKUBAsT HAXKATOU JIEBYIO KHOIKY «MBIIIN, TOKIATHCS MOKa Kypcop rpadu-
Ka (IepeKpenieHHbIe TOPU3OHTANIbHAS U BEPTUKAIIbHAS IMHUK) HE CPABHSETCS C YCTAHOB-
JICHHBIM yKa3aTeleM «Mblu». [Ipun HaxxaTtol u yaep:KUBaeMoil JI€BOM KJIABUILE «MbILIN»
Kypcop rpaduka Oyzner cieoBaTh 3a MepEeMEIICHUEM yKa3aTelsl «MBIIIN» 110 TpapuKy.

MacmrabupoBanue unciaoBbix oceit ast mwiockoctet XT, YT u XY ocymiectBisieTcs
Py TOMOIIM MaHUMNYJATOpa «MbIIby. [Ipu mepeMenieHun ykaszatelns «MBIINW» BIOJIb
YHCIIOBBIX 3HAUYEHUH OCEHl yKa3aTelb «MBIIN» OyaeT MPUHUMATh BHEIIHUN BUA B COOT-
BETCTBHUH C MPEIOJIaraeMbIM JIeUCTBHEM MaciiTadupoBanus rpaduka. [locme ycranoBku
yKazaress HaKaTb JIEBOM KHOMKOM «MBIIINY», 00 MPOKPYTUTH PONHK. PacTspkeHue umm

ckatue rpaduKa MPOUCXOAUT MPH TIOMOIIM yKa3aTeldel NpUHABIIMX BUI: €, ** — g
TOPU30HTAIBHOM OCH U I , * — 171 BepTUKaNbHOU ocu. CIBUHYTH rpaduK BIIPaBO/BIEBO
WIIM BBEPX/BHHU3 MOXHO MPU MMOMOIIY yKa3arellel MpuHSABIIUX BUA: ™, ~* — mys ropu-
30HTAJILHOU OCH U T , l — JUISI BEpTUKAJIIBHOM OCU. ECIIM MOCTaBUTh yKa3aTelb «MbIIIN

Ha IIEPECEUYECHHE YMCIIOBBIX OCEM, TO OH IPUMET BH]I o3 . [Ipn HaxaTuM JIEBOW KIIABUILH
«MBIIIN MPH yKa3aTesae TaKoro BUJa MPOUCXOJUT aBTOMACHIITAOMPOBAHKE 110 OCH YPOBHS
CUTHAJIA.

B tpex meprom Buze (XYT) curnan (OTHOLIEHHE CUTHAIOB) MOXKHO BU3YaJIbHO pac-
CMaTpuBaTh € JIIOOOM CTOPOHBI, Bpallas €ro BOKPYI TpeX B3aWMOIEPIEHIANKYISPHBIX
oceil. Bpamenue BOKpYyr Tpex B3aWMOIEPIEHIUKYJISIPHBIX OCEH OCYLIECTBIISAETCS CIIENY-
IOLUM 00pa3oM — HaXKUMasl U yAep KUBasi JIEBYIO KHOINIKY «MBIIIN, IepeMelias ee 1o Imo-
mro rpaduka XYT BpamaTs rpaduk BoKpyT 11000i1 U3 oceil.

VYBenuuenrne wiM ymeHblleHHe Bujaa XYT OCyIIecTBIS€TCS BpallleHUEM pOJIHMKa
«MBIIIN.

JIBoliHOE Ha)kaTWe JI€BOM KHOMKH «MBIIIN» TI0 TpaduueckoMy MO0 BUIA
XYT/XYZ Bo3Bpamaer rpaduk B HCXOAHOE MOJOKEHHE [0 OTHOIICHHIO K OCSIM M Mac-
mTaoy.
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26.2.2 [Ilepenoc ecpagpuueckoii unghpopmayuu 6 mexcmosvle peoaxKmopul

st konmuposanust rpadukos gr060ro u3 BuaoB (XT, YT, XY wim XYT) nporpamMmmsl
XY-ILnoTTep HaXxaTh JEBOWH KHOIKOW «MBIIIN» Ha ToJe rpaduka 1 HaKaTh KOMOUHAIINIO
«ropsuux KiaBui» kiaaBuatypbl <Ctrl> + <C>. I'pa¢uxk 3anumrercs B 6ydep Clipboard B
dopmare *.bmp. BeraButh rpaduk B nr000i OTKpBITEIA qOKyMeHT Microsoft Word mim
Excel MoxHO HaXkaTHeM «ropsiuuXx KiaBuliy KiaBuatypsl <Ctrl >+<V>, unn Haxkatuem Ha
MPaBYIO KHOIKY «MBIIIH» ¥ BBIOOPOM B MOSIBUBIIEMCS] MCHIO KOMaH 16l BeTaBUTH.

26.2.3  Ynpaenenue npozpammon XY-Ilnommep

KHONKM 1 371eMEeHTHI yIIpaBJIeHUs pacIoararoTcs B PaBOil YaCTH OKHA MIPOTPaMMBI.

[Ton nHagnuceio Pesxum oTOOpaskeHMs PACIONATalOTCS KHOIKH TMEPEKIIOYCHHS
Mexay pexumamu oroopaxkenus. Kuonka XY T BriatouaeT oToOpa)keHHWE B3aMMHBIX Xa-
PaKTEpPUCTUK ABYX H3MEpSEMBIX BEIMYMH B TpexMmepHoM mpoctpaHcTBe. Knomka XT
BKITIOYAET OTOOpaKCHHE XapaKTEPUCTHKH HM3MEPSeMON BEIMYMHBI BO BPEMEHH IIEPBOTO
npubopa (pamka Ipudop 1 (X)). Knonka YT BriatouaeT oToOpakeHUE XapaKTCPUCTUKH
U3MepsIeMOil BEJIMYMHBI BO BpeMEeHH BToporo npubopa (pamka Ipudop 2 (Y)). Kuonka
XY BKIIOYaeT OTOOpa)KEHHE B3aUMHBIX XaPAKTEPUCTUK JABYX H3MEPSEMBbIX BEIHYUH B
JBYXMEPHOH IIJIOCKOCTH.

Br16op npubopoB 1 0ToOpaskeHUsl B3aUMHBIX XapaKTEPUCTUK MPOU3BOJUTCS B MO-
JSIX CIHCKOB ¥ |, pPacHoJI0KEHHBIX COOTBETCTBEHHO, JIJISl EPBOrO Mprudopa moj
Haanuckio pu6op 1 (X), wis Broporo npudopa moa Haamuckio Mpudop 2 (Y). s BoI-
Oopa npudopa HeOOXOIUMO HAXKATh JICBOW KHOMKOW «MBIIIN» Ha KHOMIKY ¥ | CITUCKA, U, B

PaCKpBIBILIEMCSI CIIMCKE, BBIOPATh HYXHBIH MpUOOpP (BOJIBTMETPHI MEPEMEHHOTO U MOCTO-
SHHOT'O TOKA, CEJICKTUBHBIN BOJIbTMETP IIEPEMEHHOI0 TOKA, YACTOTOMEP WU (ha3oMeTp).
Bb160p M3MEpHUTENbHBIX KAHAJIOB OCYILECTBISETCS B IMOJISAX CIHCKOB v |,

PacIIOIOKEHHBIX COOTBETCTBEHHO, IS TEPBOrO MpHUOOpa MO TOJEeM CIHCKa IMEPBOTO
npubopa, JUIst BTOpOro mpubopa moJ nojieM cnmcka BToporo mpubdopa. st Beidopa usme-
PUTEIBHOTO KaHala HEOOXOIUMO HaXKaThb JIEBOM KHOMKON «MBIIIN» HA KHOIKY Z) CIIHC-
Ka, U, B PACKpPBIBIIEMCSI CIIMCKE, BBIOPATh HYKHbII KaHa. [Ipu BeIOOpe B kauecTBe MpudO-
pa dazomeTpa OyaeT JOCTYIHO JBa MOJsI CIIUMCKA BbIOOpa M3MEPUTENBHBIX KaHAJIOB. JTO
00yCJIOBJIEHO TeM, 4To mporpamma dazomerp ompenenser (azy Mexay JABYMs CHTHalla-
MH.

B mone cnucke v |, nog Hagnucbio CKOpPOCTh M3MepeHMs, BbIOMpaeTcs
4acToTa OOHOBJICHUS TpaUKOB: MEIJICHHO — OJWH pa3 B CEKYHAY; ObICTPO — OJIMH pa3 B
0,1 cexynnpl. [y BbIOOpa HEOOXOIUMON 4aCTOTHI OOHOBIIEHUSI HEOOXOIUMO HaXKaTh Jie-
BOM KHONKOW «MBIIIN» HAa KHOIIKY z CIHCKa, U, B PACKPBIBIIEMCS CITUCKE BBHIOpATh He-
00XO0AMMYIO YaCTOTY OOHOBJICHHUS.

ITox nagnucero HacTpoiika nBera pacronararoTcsi HaCTpauBaeMbIil ITapaMeTp BbI-
6opa uBera rpaduka. ['paduk MokeT ObITH IBYXIIBETHBIM, €CJIM Hadajo rpaduka 3anaarb
OJIHUM IIBETOM, KOHell ApyruM. [Ipu 3Tom Oyzaer miuaBHbBIN Nepexoi IBeTa OT Havajia Ipa-
¢uka x ero koHmy. Beibop mBera (11BeTOB) rpaduka OCYIIECTBIISCTCS Ha)XXaTHEM JIEBOU
KHONKON «MBIIIM» Ha TOJIe BbIOOpa I[BETa PACIOJIOKEHHOE Ul Hadana rpauka IMmox
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Haanuceio Hav. rpa., 11s konua non Haanuceio Kon. rpad. [1pu HaxkaTtuu Ha mnose BbI-
Oopa 11BeTa OTKPBHIBAETCS CTaHIAAPTHOE JUAIOrOBOE OKHO BBHIOOpA LIBETa, B KOTOPOM HAZ0
yKa3aTh HauOoJjee MPUATHBIN 1T BOCTIPUSTHUS I[BET.

®dnaxoK, pacnoyIOKEHHBIN cieBa oT Haanucu HeorpanuyeHHoe BpeMsi 0TOOpake-
HHS, CIIYXKHUT JJI1 HEMPEPHIBHOTO HAKOIUICHWS TAHHBIX Ha rpadukax. Y CTaHOBJICHHBIHN
¢baxxok — naHHbIe OYAYT HAKAIUIMBATHCS, CHATBINA — HET.

ITosie BBOJa, pacmonokeHHOE clipaBa OT Haanucu Bpems (c), mpegHazHAuYeHO Ui
BBOJIa BPEMEHHOI'0 MHTEpBaJla 0TOOpa)KeHHs TaHHBIX (TOpU30HTajJIbHAas pa3BepTka). Eciu
ycraHoBieH (iaxxok HeorpaHuyeHHoe BpeMsi 0TOOpaskeHHs, TO TIOJIC BBOJIa BPEMEHHO-
ro UHTepBaJia OyAeT He JOCTYIHO.

®naxok ABTOMACIITAd CIYXHUT Ui aBTOMaTHYECKOT0 MaciuTabupoBaHus (IpuBe-
neHue macmrada rpaduka K 0oToOpa)kaeMbIM JaHHBIM). Y CTAaHOBIICHHBINH (IaKOK — rpa-
¢ukn OyayT aBTOMATHYECKH MAaCIITa0UPOBATHCS OTHOCHUTEIBHO OTOOpaKaeMbIX HA HUX
TAHHBIX, CHATHIA — HET.

Knomnka CtapT 3amyckaeT mpoiecc HeMpepbIBHOTO OTOOPaKEHUS JaHHBIX, P TOM
HAKOIUICHHBIE TaHHBIE OOHYIISIOTCS.

Knomnka Ctom (ray3a) ocTaHaBIMBAET MPOLIECC HEMPEPHIBHOTO O0TOOpaxeHus. Jlanb-
Hellliee MPoJ0HKEHHE MPOoIecca OCYIIECTBIsIETCs] HaXKaTHeM KHonku CTapT.

Knomnka 3anuchk pe3y/ibTaToB MO3BOJISIET 3alIMCaTh HAKOIUICHHBIE TaHHbBIE 33 yCTa-
HOBJICHHBIN MHTEPBaJI B TEKCTOBBIN (haitn ¢ pacimmpenuem *.dtn. Haxxatue Ha KHOIKY OT-
KpBIBa€T CTAHIAPTHOE JIMAJIOrOBOE OKHO, B KOTOPOM IIpe/jiaraercsi ykazaTb JUPEKTOPUIO
uist coxpaHeHus (aitma, u uMmsa 3toro ¢ainma. Crpykrypa (aiina mpeacraBieHa B
tabmmte 26.1.

Tabmnuua 26.1

Howmep cTpoku Crpoku Onucanue

1 XY - Ilnotrep Ha3Banue nporpammsl

5 X=BoasT™metp IlocT. HazBanue npubopoB 3a1eCTBOBAaHHBIX B MPO-

Y=BoasT™merp IlocT. rpaMMe

3 Ilycras cTpoka

4 Komn-Bo cexynn mmepenus: 20 Y cTaHOBIICHHBII HHTEPBAI 0TOOpaKEHUS

5 Hara: 10-08-2005 Hara 3anucu ¢aitna

6 Bpewms: 20:02:47 Bpewms Havana 3amucu daita

7 Bpems Curnanl Curnan2 3aro0BKH CTOJIOOB JAHHBIX

8 c MB MB Enuaune! m3meperns (1o ctondmam)
9-1 m mocneny- | Pacmomararorcs YmciieHHBIC 3HaYCHHS NAHHBIX, TPEACTaBJICHHBIC B (popMaTe C ILIaBaro-
IOIIIHE CTPOKHU et 3amsiTol. B kadecTBe paznenurens menoi u ApoOHOI YaCTH MCIIOIB3YeTCs TOUKA.

21.]'[5[ BbIX0JJa U3 MIpOoTrpaMMbl H606X0}II/IMO HaXXaTb KHOIIKY BLIXOII HJIN KHOIIKY ,
PacCIlOJIOKECHHYIO B IIPAaBOM BCPXHEM YTy OKHA.
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ZETLab IIporpamma [TIPOCMOTP 1 OBPABOTKA PE3VJIbTATOB

27 Mporpamma IPOCMOTP U OBPABOTKA PE3YJIbTATOB

27.1 Ha3HayeHHe NPOrpamMMblI

[Tporpamma mpeaHa3sHayeHa I IPOCMOTpPAa M 0OpabOTKH pe3yabTaToB, MOJIyYeH-
HBIX ¢ roMoIbio mporpamm ZETLab.

27.1.1 OcnosHbie 603MOIHCHOCIU RPOZPAMMDBL

[Tporpamma pocMoTpa 1 00pabOTKH PEe3yIbTATOB ITO3BOJISCT:

v 3arpy’arb OJHOBPEMEHHO HECKOJIBKO (pailJIOB JaHHBIX, MOJYUYEHHBIX C TIOMOIIBIO
nporpamm ZETLab;

v/ KOIIMPOBaTh M BCTAaBJATh JaHHbIe M3 nporpamMm ZETLab BeImonHstommxcs B pe-
QITBHOM BPEMCHH;

v/ IIpocMaTpUBaTh JaHHbIE B IpapUIeCKOM BUJIE;

v’ pelaKTHpOBAaTh JaHHBIE B TAOJIMYHOM BHIIE;

v’ 00BeIMHATH TPA(UKH C IEPECYETOM MacIITaboB 110 YaCTOTE ¥ BPEMEHH;

v/ IIPOBOJIMTH Pa3jIMYHbIE ONEPAIMU CO CTOJIOAMH JaHHBIX - CYMMHPOBATh, BHIUM-

TaTb, CIJIAXKUBATH, BBINIOJIHATL PA3JIMYHBIC MATCMATUYCCKHUE OICpallu, paCCUUThIBAThL pa3-
JIMYHBIC ITapaMCTPhbI;

27.2 Omnucanue NporpaMmmsl

Jns 3amycka nporpammsl IIpocMoTp pe3yJibTaToB HeoOxoaumo B MeHI0o OToOpa-
skenme (pucyHok 27.1) manenu ZETLab BeiOpats komanay Ilpocmotp pesyiabraToB. Ha
’KpaHe MOHHTOpa 0TOOpa3zuTcs pabodee okHO nporpaMmsl IIpocMoTp pesyiabTaToB (pu-
CyHOK 27.2). B 3aroyioBKke OKHa IporpaMMbl 0yZieT 0TOOpakaThCsl Ha3BAHUE MPOTPAMMBI.

IlpumMeyaHue: MPOrpaMMy MOKHO 3aITyCTHTh HEMOCPEACTBEHHO M3 paboyeil aupek-
topun ZETLab (mo ymomuanmro: c:\ZETLab\). Wwms 3amyckaemoro (aiina:
ResultViewer.exe.

Orofpaxenue leHepaTopbl Pe

} Ocunnnorpag
E.] KYZ-ocumnnorpad
Ii:] KY-nnoTTep

D MpocMoTp peayneTaTos

Pucynok 27.1
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IIporpamma [IPOCMOTP U OBPABOTKA PE3VJIbTATOB ZETLab

ZATpocmotp Peaynbraros - plot2008-03-17.dtn C’@‘[z]
| @ofin PeaskTvposaTs Bia Qxwo Crpaska
|

£ B]x)

|| Merepsan mexay oTcueTamm 0.100000 MiH
Aata: 16-03-2008
x> =

2 [v1 [v2 [va [y [vs [ve vz &
AsTa==epens Tnapodon 5 ki BIH Skm(exs, n| BOHH Skm(cxcs, | BOH Skm(270)( | Fnapodon 13x|BOH 13km(cxs, | BT
Aata==epens B ME MB 1B 1B 1B HE
2008/03/16 00:00:07 56724384 0.567529 9.712921 1084147 43.905910 0140148
2008/03{16 00:00:13  54.036381 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 0.194759
2008/03{16 00:00:3! 49 576157 07535 a___47 33950 67380
2008/03/16 & ! plot2008-03-17.dtn
2008/03/16 4 N
2008/03{16 00 rpadk | Tabnmua |
0:00:10 17-03-2008 Mapo®oH 5 km(ck3 nuH) 29.598297 mB BMH Skmicks,nuH) 0.620602 mB
BMNHH Skm(ck3 nuH) 24 500927 mB BNH Skm(27mM)(cx3 nuH) 0.657951 mB ruapodoH 13km{ck3 nuH) 26.074156 mB
BAH 13kmick3 nun) 0.178546 mB BMHH 13km(cks,nuH) 1.374865 mB

2008/03/16 00

2008/03/16

2008/03/16
2008/03/16 00

Lk

004757 024533 044500 064345 084244 104130 124008 143842 163758 183652  20.3527
1710312008 17/03/2008 17/03(2008 17/03/2008 17/03(2008 170032008 17/03/2008 17/03/2008 17/03/2008 17/032008 17/03/2008

Pucynok 27.2

27.2.1 Cmpyxkmypa mento

Crpoka MEHIO pacrnojoKeHa B BEPXHEH 4acTH IJIaBHOI'O OKHA MporpaMMmsbl. B Heit
0TOOpaKaIOTCsl HA3BaHMUS BCEX Pa3/IEIOB MEHIO KOMAaH/I.

JUJ1s BBITTOJIHEHUS KaKOW-THO0 KOMaH 1bl HY’)KHO Ha)XKaTh JIEBOI KHOIMKOH «MBIILIN» Ha
Ha3BaHUE COOTBETCTBYIOIIETO pa3zeia MEHIO, U3 Pa3BEPHYBIIETOCs CITUCKA KOMaHJI 3TOTO
pa3zena BbIOpaTh HY)KHYIO KOMaHAy M HaaTh Ha Hee JIEBOM KHOMKOM «MbIM». Takxke
MO>KHO TIEPEMENIATHCS M0 KOMaHAaM MEHIO ¢ TTOMOIIBIO KJIABUIII KJIABUATYPHI CO CTpeJKa-
MH UM BBIOMpaTh HYXKHYIO KOMaH1y HaxaTueM kiaBuim <Enter>. Hekotopble U3 koMaHa
MEHIO MOTYT UMETh KIJIABUIIN OBICTPOTO 3aITyCKa, B 3TOM CITy4ae HallpOTHB Ha3BaHUS ATOM
KOMaH/Ibl Oy/IeT 0TOOpaKEHO COYeTaHUE KIIABUII KJIaBHATYpPhI ISl OBICTPOro 3aIycka Ko-
MaH[bl. 3HAK «+» B KOMOMHAIINH KJIABHII 03HAYAET, YTO JJIS BHITIOJIHEHHUS KOMaH/IbI HE0O0-
XOJIMMO Ha)kKaTh CHayaja 1-10 KJIaBHIY, a 3aTeM, yJep>KuBas ee, HaxaTh 2-10. Hanpumep,
JUTSL BBIXOJIa COXpaHEHUs TeKymiero ¢aiaa KoH(UTypaluu HEOOXO0IUMO, YACPKUBAs Kila-
Buiny <Ctrl>, Haxxath Ha kinaBuIry <S> (B JTATHHCKOW pacKiajKe KJIaBHATYypbI).

27211 Menw Dain

Menro a1 COAEPKUT CIEAYIOIIUE KOMaH /bl
Co3nars;

OTKpBITB;

- 3aKkpbITh;

- CoxpaHuTs;
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ZETLab IIporpamma [TIPOCMOTP 1 OBPABOTKA PE3YJIbTATOB

- Coxpanuts Kak;
- Brxon.

27.2.1.1.1 Komanoa Co3narhb

[To3BosieT co3math HOBBIN (haiir ¢ pacmupenuem *.dtn. Co3aath HOBBIN (aiia TakKe
MOXKHO Ha)KaTHEM Ha KJIaBHaType KOMOMHAIMH «ropsuux kiaBuimny <Ctrl> + <N>, nubo

HA)KaTHEM KHONKU L] Ha maHenu UHCTPYMEHTOB. [Ipy 3TOM OTKpHITHIE (aiiiibl HE 3aKpPbI-
BalOTCA.

27.2.1.1.2 Komanoa OTKpBITH

[Tpu Haxxatuu koMaHJbl OTKPBITH B MeHIO Daiis1 nosBisieTcsi OKHO BhIOOpa (haiina.
[TpocmarpuBaeMsble (aiisbl 10JKHBI UMETh pacuupenue *.dtn uam *.grn. Co3nath HOBBIM
(aiia TakKe MOKHO Ha)KaTUEM Ha KJIABUATYype KOMOMHAIMU «ropsuux kiaBuin <Ctrl> +

"}

<O>, mub0 Ha)KaTHEM KHONKH & Ha maHenu uHCTpyMeHTOB. [IpH 3TOM OTKPHITHIE (aiisibl
HE 3aKPBIBAIOTCSL.

27.2.1.1.3 Komanoa 3axkpbITh

3akpbIBacT aKTHBHOE OKHO ((haiiin). 3aKpbITHE OJHOTO (haiiyia TakKe OCYIIECTBISETCS
Ha)KaTHEM KHOIIKH [E3], pacroioKeHHON B IPABOM BEPXHEM YIJIy OKHA.

27.2.1.1.4 Komanoa CoxpaHuTh

[To3BosISIET COXPaHUTh BHECEHHBIE N3MEHEHUS B BbIOpaHHOM (aiine. CoxpaHUTh U3-
MEHEHHUsl TaKKe MOXHO HaXaTHeM Ha KJIaBHaType KOMOMHALMU «TOPSAYMX KJIABHIID)

<Ctrl> + <S>, 1160 HaXkaTHEeM KHOTIKH E na nanenn HHCTPYMEHTOB.

27.2.1.1.5 Komanoa Coxpanutb Kak

[To3BoNsIET COXpaHUTh BHECEHHBbIE M3MEHEHHUS B BHIOpaHHOM (haiifie M BBI3BIBACT
CTaH/IaPTHOE OKHO COXpaHeHHs (aiia.

27.2.1.1.6 Komanoa Bbixon

ITo3BomsieT BbliiTH U3 nporpaMMbl IIpocmoTp pesyiabTatoB. Beixoa n3 nporpammel
OCYLIECTBIISIETCS. HAKATHEM KHOMKHU [Ed], pacrojioKEHHOM B TPAaBOM BEPXHEM YUy OKHA
IIPOrpaMMBlI.

Taxxe B MeHr0 Daiia1 0TOOpaXKarOTCs TMOCJIETHUE OTKPBITHIC (DAMITBI.

27.2.1.2  Menio Peoaxmupoeamo

Mento PeqakTupoBaTh COAEPKUT CIAEAYIOLNE KOMAHIbI:
- BsIpe3sarts;

- Konuposarts;

- BcraButs;
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IIporpamma IPOCMOTP U OBPABOTKA PE3VJIbTATOB ZETLab

27.2.1.2.1 Komanoa Bbipe3aTh

[To3Bonsier ynayuTh BbIACICHHBIH (parmMeHT B aiine. Brpipe3aTh BbIIeICHHBIN
¢dparmeHT B (haile Taxke MOXKHO HaKaTHEM Ha KJIaBHAType KOMOMHAIIMU «TOPSYUX Kia-

Buim» <Ctrl> + <X>, m1u60 Ha)kaTHeM KHOIIKM gs Ha ITaHEId HHCTPYMEHTOB.

27.2.1.2.2 Komanoa KonupoBaThb

[To3BossieT KOMMPOBATh BhIJICICHHBIN (hparMeHT B (paitsie. KonmrpoBath BbIIEICHHBIN
¢parmeHT B (hailine Taxke MOXKHO HaKaTHEM Ha KJIABHAType KOMOMHALUYU «TOPSYHX Kila-

i <Ctrl> + <C>, mu6o Ha)kxaTHeM KHOIIKM =2 Ha I1aHe]Id MHCTPYMEHTOB.

27.2.1.2.3 Komanoa BcraBurth

[To3BoJIsieT BCTaBUTh CKOMMMPOBAHHBIN (pparMeHT B ¢aiiin. BctaBuTh CKOmMpoBaHHBIN
dparMeHT B (ailyl Takke MOKHO Ha)KaTHEM HA KJIaBHATYpe KOMOWHAIIUU «TOPSYUX Kila-

syt <Ctrl> + <V>, 1u6o HaxaTveM KHONKM | Ha maHeIH HHCTPYMEHTOB.

27.2.1.3 Menio Buo

Menro Buja conepKuT oJHy eMHCTBEHHYI0 KoMaHay: [laHeJ b HHCTPYMEHTOB, KO-
TOpast MO3BOJISICT CIPSITATh JIMOO IMOKA3aTh IMaHEIh HHCTPYMEHTOB.

27.2.1.4 Menrw Okno

Mento OKHO COJEPKUT CIAEAYIOIINE KOMAH/IbI:
- HoBoe 0kHO;

- Ynopsiao4uTh OKHA KaCKaJIoM;

- YIopsaouYnuTh OKHA IUIUTKOM;

- BBIPOBHATH NKOHKH BCEX OKOH.

27.2.1.41 Komanoa HoBoe 0KHO

[To3BossieT co3math HOBBIN (aiir ¢ pacmupenuem *.dtn. Co3nath HOBBIN (aiia TakKe
MOKHO Ha)kKaTHEeM Ha KJIaBHaType KOMOHMHAIMH «ropsyux kiaBuimy <Ctrl> + <N>, nu6o
Ha)kaTHeM KHONKH [ Ha MaHeIM MHCTPYMEHTOB. IIpH 5TOM OTKpBITHIE (aiiiibl He 3aKphI-
BAIOTCH.

27.2.1.4.2 Komanoa YnopsiioUuTh OKHA KaCKaJI0M

Ynop;mquBaeT BCC HCCBCPHYTBIC OKHA KaCKaZl0M, ACJIasl UX OAUHAKOBOI'O pa3Mepa.

27.2.1.4.3 Komanoa Ynopsiao4uTh OKHA MUIMTKOM

VYnopsiounBaeT Bce HECBEPHYThIE OKHA IUIMTKOM, JieNias uX OJMHAKOBOTO pa3mepa U
pacmpenensis o Bcelt paboueit o0mactu okHa mporpammMsl IIpocmoTp pe3yabTaToB.

27.2.1.4.4 Komanoa BbIpOBHATH HKOHKH BCeX OKOH

BrIpaBHMBaeT HKOHKH BCEX OKOH.
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B meHto OkHO nociie Bcex KOMaH]| paclojiaraeTcsi ClMCOK BCEX OTKPBITHIX (ailiios,
CpeaH KOTOPBIX BBIJECJIEH TAJIOYKON TOT (hailyl, B KOTOPOM B JaHHBI MOMEHT IPOCMaTpu-
BAIOTCS WM PEAAKTUPYIOTCS pe3yiabTaThl. OKHO akTUBHOTO (hailyia pacrosiaraercst HoBepx
JIPYTUX OKOH.

27.2.1.5 Mento Cnpaska

Mento CnpaBka cozepxut komanay: O nporpamme.

Be10op koMaHbl OTKpBIBaeT HH(pOpMaTUBHOE OKHO O mporpamme..., KOTOpOe Tak-
K€ MOYKET OBITh BBI3BAHO HAKATHEM KJIABMIIA % Ha MaHenu UHCTpyMeHTOB. CripaBodHoOE
OKHO, cojiepxaliee MH(GOpMaIuo 0 MOJIb30BaTEIbCKOM HHTepdelice U Ha3HAUYEeHUH Mpo-
rpaMMBl BBI3BIBACTCS 1O (DYHKIIMOHATLHOU KiaBumie — <F1>.

27.2.2 Paboma c npozpammoi

27.2.2.1 3aknaoxku

Kaxmoe okHo, comeprkaniee 1100 HOBBIA JOKYMEHT, JTHOO OTKPBITHIN (aiin, nMeeT
IBe 3aKianku. Ha mepBoil 3akmazke comepKUTCs rpaduuecKoe MpeACTaBICHHE TaHHBIX.
Ha BTOpOﬁ MMpEaACTABJICHBI TC K€ JaHHBLIC, HO B TaOJIUYHOM BUIC, A€ UX MOXXHO pPCAAKTHU-
poBarb. Bce n3MeHeHus: mpon3BeeHHbIE B TAOJUYHOM BHJIE, OTOOpaXkaroTcsi B rpaduye-
CKOM IIPEJICTaBICHUH.

27.2.2.2 Cunmakcuc

B kagecTBe cooOrieHust 00 ommodke mporpamma Mo ICBEUNBAECT KPACHBIM IIBETOM UMsI
cTONOIa, BBIpaKEHUE JUII KOTOPOro HEBEepHO. [[s mpaBHILHO BBEICHHBIX BBIPAXKCHHIA
UMS CTOJIONA MOACBEYMBACTCS CHHUM. OUIMOKHA B CaMOM BBIPQKEHUU TAK K€ BBIJICTISIOTCS
KpPacCHBIM.

B plot2008-03-17.dtn

| rpaduk | Tabnmua |

CaMOonMCcel, CUrHanos

YacToTa AMCKpeTrsaurn S000,000000 My
MHTEepBan Mexay oTcHeTamd 0,100000 MyH
Aata: 17-03-2008

V9> = [1.5%(<¥13/2 + <¥2>)

X Y1 Y2 Y3 Y4 ¥S Y6

Aata==epema rmapodioH 5 kt| BMH Skmicks, n | BIHH Skmicks, | BNH Skm{27m) | Tmapodon 13k BNH 13km

Aata==epeMa MB MB MB MB MB MB
2008/03/17 00:00:10 29,598297 0.620602 24,500927 0.657951 26.074156 0,17

2008/03/17 00:00:16 30.462646 0.591501 13.793109 0.631573 29.470764 0.161
a4l 2nnainM7 NNNNe21 27 A73041 n 2n321a A 7a7an7 N GARAA1 ?A GRT?AR nin

N

(5]

Pucynox 27.3

3HaKu apuPMETHYECKUX OTEPaIHii BBIICISIFOTCS TOTYObIM IIBETOM (PUCYHOK 27.3).
CKOOKH IMO/ICBEYMBAIOTCS KOPUYHEBBIM IBETOM (pUCYHOK 27.3).
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ZETLab

Wmena QyHKIMI TTOACBEYMBAIOTCS TEMHO-3€JICHBIM LIBETOM (PUCYHOK 27.5).
[lepemennbie s QyHKIMH HECKOJBKHX MEPEMEHHBIX 3alMCHIBAIOTCS 4Yepe3 3alis-

TYIO.

HasBanus cTos0110B 6epyTcs B yIiioBbie <> cKOOKH (pUCYHOK 27.3).
Koncranrasie BBIPpAXKCHUSA IMOJACBCUNBAIOTCS q)HOJIeTOBBIM. CuMBOJIOM - JACCATUY-

HBIM pa3JIe/IUTENIEeM SIBIIIeTCs Touka (pucyHok 27.3).

IIpumepsl:
B npumepe Ha pucynke 27.4 HeBepHOE yKa3aHO Ha3BaHHE (PYHKIIMH, IIOATOMY OHA

BBIACIJICHA KPACHBIM IIBETOM.

Mpatwk | Tabnvua |

B8 plot2008-03-17.dtn

CaMOonMCeL, CUrHanoe
YacToTa aMckpeTHsauni S000,000000 My
MHTEpBan Mexay oTcdeTamu 0, 100000 MuH

'Aa‘ra: 17-03-2008
<Y9> [5qrit 21|
X Y1 Y2 Y3 Y4 Y5 Y6
JaTta==epema rmapodoH S kt| BMNH Skmicks, n| BMHH Skm(cks, | BIH Skm(27m)( | Tmapodion 13k|BMH 13
Aata==epema MB MB MB MB MB MB

Pucynok 27.4

B npumepe Ha pucynke 27.5 ykazaH HECYIIECTBYIOIIUI CTOJIOEI, TO3TOMY OH BbIJIE-
JIEH KPACHBIM LIBETOM.

& plot2008-03-17.dtn

|| rpadwc | Tabnua |

MHTEpBan Mexay oTcdeTam 0, 100000 MuH

CaMonMcel, CMrHanoe
YacToTa AMCKpeTH3auny S000,000000 My
Aara:

<¥9>

17-03-2008

= [sqri<v i)
X Y1 Y2 Y3 Y4 ¥S Y6
Jata==epema rmapodiod S kt| BMH Skmicks, n | BIHH Skmlcks, | BOH Skm(27m)( | TmapodoH 13k BMH 1
fata==epema mB MB MB MB ME MB

2| 2008/03/17 00:00:10 29,598297 0.620602 24,500927 0.657951 26.074156 |

3| 2008/03/17 00:00:16 30.462646 0.591501 13.793109 0.631573 29.470764 |

4| 2008/03/17 00:00:21 27.673941 0,303219 6.792907 0.568481 26,587288 |

Pucynok 27.5

B nmpumepe Ha pucyHke 27.6 HEBEpHO yKa3aHa KOHCTAaHTa, IOTOMY OHA BbIJEJIeHA
KPaCHBIM LIBETOM.

27-6
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B8 plot2008-03-17.dtn

‘ }E&E | Tabnuua

Camonucew, cMrHanos

HacToTa AMckpeTHsaumn S000,000000 My
WMHTepean Mexay oTcyeTamu 0.100000 MuH
Aata: 17-03-2008

<¥9> = |1,57%<y1>

X Y1 Y2 Y3 4
AaTta==spema mapodoH 5 kt| BMH Skmicks, n| BIHH Skmicks, | BIH Skl
Aata==spens MB MB MB mB

Pucynok 27.6

27.2.2.3  Pedoaxmuposanue

[Tocne oTkpbITHA (aiina, TAOIUYHbIE JaHHBIE MOYKHO PEJAaKTHPOBAThH

MOoO>KHO CKONMPOBATH CTONOEL, WM JF000H Ipyroil BeIACICHHbIH (pparMeHT B 0 JTHOM
daiine (pucyHok 27.7) U BCTaBUTH €ro BO BTopoM (aiinie (pucyHok 27.8). Eciu paspere-
Hue 1o <X> nepBoro (aiisa He coBMaJaeT ¢ pa3peleHueM 1no <X> roporo ¢aina. Mox-
HO BOCIIOJIB30BaThCSl BCTABKOM C MHTEpHOJAIHeld. 3HaueHus: o Y OyneT mepecuyuTaHsl B
HOBOM MacHITabe 4YacTOThI I BPEMEHH.

“A NpocmoTp Peaynwtaros - 123.dtn
Dakin  PeaakTMpoeaTe Bra OkHo  Cripaeka

Currant

HI1KoMeHTapHA!

HaCTOTHBIM AMaNasoH - oT 125,007y Ao 125000.00Mu. YacToTHoe paspeweHwe - 125.00Mu. Monoca aHanusa - 187,59
<Y4> |

%

X ¥1 Yz ¥3 ¥4 Y5 Y& X7 (s |
Yactota YpoBeH MaKcHManeHb! | Cpeanui =
ru a6(0.0011E)

17| 2000.000000 23.141178 25.945889 24.051777
18| 2125.000000 22.535442 24.824169  22.857904
19| 2250.000000 17.774284 17.774284 15.737920
20| 2375.000000 16,320538 17.517769 14.237505
21| 2500.000000 16,923595 16,923595 13687373
22| 2625.000000 15.386452 15.386452 13.146971
23| 2750.000000 12660107 15.574257  12.722932
24| 2875.000000 10.113621 14.975113 12.413762
25| 3000.000000 10.258736 15.186295 12.538846
26| 3125.000000 14.137646 15.059006 12.655881
3250000000 14327187 14327187 12063185
3375.000000 11.674709 14.453773 11.650820
3500.000000 10.032993 13.276638 11.761182
3625.000000 11.110462 13.352375 11625852
3750000000 10.969109 13.088440 11.223751
3875.000000 10.729042 14.004265 11163237

4000.000000 11.265373 13.146393 11.289308

' 123.dtn

| rpadwc | Tabniua
¥3KOMONOCHBIM CNEKTp
CurHan

YacToTHBIH AWanasoH - oT 2,007y 4o 1250.00Mu, YacToTHoe paspewenve - 2,00Mu. Monoca aHanusa - 3.1

<vi> = |
X ¥1 ¥z ¥3 ¥4 ¥5
YactoTa YpOBEHL

M AB(0.0010B)
124.000000

BCTaBMTE € MHTEpRONAUMER  »

¥aannTe Ctonbey

Pucynox 27.7
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Tl EED)

| Fpadic | Tabnnua ‘
Y3KONONOCHBI CNEKTP

CurHant

111KoMeHTapHil |

YaCTOTHBIR AManasoH - oT 125,000y Ao 125000.00Mu. YacToTHoe paspeweHue - 125.00Mu. Monoca aHanusa - 187.59

<> = |

3

£

X W1 ¥2 ¥3 ¥4 ¥5 ¥6 ¥7 e ]
YactoTa ¥poseHt. MaKcrManbHbl| CpeaHmi B
My AB(0.001MB)

1 0.000000 22.488102 33.030731 25.421026 0.000000
2| 125.000000 26.750916 36.933292 29.309179 0.000000
3| 250.000000 24.083973 33.300724 2660311
4| 375.000000 23.261150 29.315413
S| 500.000000 23.215847 28.142683
6
7
8

KonuposaTe

SHTE

625.000000 22827003 26933952  23.203613  15.07660i Mk =
750.000000 23240028 25304340 22127020 17.25510|  DeToOYTR CMMTERONAUMEH b
875000000  23.109703  27.538979  24.082739  17.645100  yaamare Cron6eu

9| 1000.000000 28.622505 31.173473 29.916798 20.04240 .00y, YacToTHoe paspewente - 2,007y, Monoca aHanusa - 3.00
10| 1125.000000  25.385124  28.962479  27.145775  19.302099
11| 1250.000000  20.862774  25.024158  21.590172]  15.720300
12| 1375.000000  22.568825  25.327118  21,359495  16.619600 ¥2 ¥3 ¥4 X5 AL
13| 1500.000000  22.003868  23.609257  20.863247  14.879400
14| 1625.000000  20.973286  23.100097  20.045519  16.064600
15| 1750.000000  21.492279  21.677681  19.230299 16903200
16| 1875.000000  20.661423  21.848812  18.968752  11.419900
17| 2000000000  23.141178  25.945889  24.051777  13.747200

Pucynok 27.8

Nmeetcss BO3MOXKXHOCTh HETTOCPEICTBEHHOTO PEAAKTUPOBAHUS SIUCEK JBOWHBIM KIIH-
KOM I10 Kakol mbo u3 siueek. Ecinu cronbery ele He CyIIECTBYET, TO OH OyAET CO3JaH.
Ecmu BeiOpaHa He HylleBas MO3UIUS B CTOJIOIE, BCE TMO3UIIMN MEHBIIIE BHIOpAaHHOW OyayT
3aI0JIHeHBI HYJSIMU (PUCYHOK 27.9).

cmoTp Peaynntatoe - 444.din

®daiin PeaakTupoBaTe Bua OkHo Cnpaeka

DSE ?

BB 444 dtn

1 Mpadk | Tabamua |

¥3KONONOCHBIFM CNEKTP
CurHan

YacTOTHEIM AManasoH - oT 125,000y Ao 62500.00Mu. YacToTHOE paspewenue - 125,007y, Monoca aHanusa - 187.69

<4 = |

X ¥1 ¥2 ¥3 ¥4 ¥5 Y6

YacToTa YpoBEHb

y AB(0.001MB)
S| S00.000000 32.899399 38.312199 | 0.000000
6| 625.000000 32.001202 38.688675 | 0.000000
7| 750.000000 30.588800 39.065147 | 0.000000
§| 875.000000 31.483299 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 30990801 39.293251 | 0.000000
12| 1375.000000 30.542500 39.030823 | 0.000000
13| 1500.000000 30.114799 38.768398 | 0,000000
14| 1625.000000 34.112900 39.923023 | 0.000000
15| 1750.000000 31.098400 41.077652 67.650002
16| 1875.000000 29.844299 42.232277 |
17| 2000.000000 32.279800 43.386902

Pucynox 27.9
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27.2.24  Onepayuu

"+" - cio)eHue cToJI0I0B, KOHCTAHT, PEe3yJbTaTOB BEIYMCIICHUS BBIPAKCHUN

"-" - pa3HOCTB CTOJIOIIOB, KOHCTAHT, PE3yJIbTATOB BBIYMCICHHS BBIPAKEHUH

- IPOU3BEICHNE CTOJIOIOB, KOHCTAHT, PE3yJIbTATOB BBIYMCICHUS BHIPAKCHUN
"[" - yacTHOE CTOJOIOB, KOHCTAHT, PE3YJbTATOB BBIYHCIICHUS BHIPAKECHHN.

(11}

27.2.2.5 Mamemamuueckue hynkuyuu

Ln (<kanan 1>) - BBIYMCICHNE HATYPAILHOTO JOrapru(Ma 3HAYCHUH 110 KaHAITy
Lg (<kanan 1>) - BEIYHCIICHHE IECATUYHOTO JioraprdMa 3HAUCHUH 110 KaHaTTy
EXp (<kaHan 1>) - BeIYHCIICHHE SKCIIOHECHTHI 3HAYCHHI 110 KaHAITY

Sqgr (<kanan 1>) - BeluncIeHNE KBaApaTa 3HAYCHU 10 KaHaIy

Sqgrt (<kanan 1>) - BEIUMCIIEHUE KBAIPATHOTO KOPHS MO KaHATY

Sin (<kaHan 1>) - BbIYMCICHHUE CHHYCA 3HAYCHHI 110 KaHATY

Cos (<kanan 1>) - BEIYMCIIEHUE KOCHHYCA 3HAYCHHUH 110 KaHAITY

271.2.2.6  H3mepumenvHnuvle hynkyuu

Min (<kanan 1>) - HAXOJJUT MUHUMAJILHOE 3HAUYCHHE 110 KaHAITY
Max (<kanan 1>) - HAXOJJUT MAaKCUMAIIbHOE 3HAYCHHE 110 KaHATY
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28 Iporpamma TEHEPATOP CUT'HAJIOB

28.1 Ha3nayeHHe NPOrpamMMblI

[TIporpamma I'enepaTop CHMrHaJIOB IpeAHA3HA4YeHA JUId (POPMUPOBAHUS CHTHAJIOB
pa3ianuHoil GOpMBbI, aMIUTUTY/ABl U YaCTOTHl HA BBIXOAHBIX KaHAJIaX yCTPOWCTB, MIPOU3BO-
JuMbIX 3A0 "DIEKTpOHHBIE TEXHOJIOTMU U METPOJIOTHYECKHE chucTeMBl". DYHKIIMOHAIBHO
nporpamMma ['eHepaTop CHrHA/IOB 3aMEHSIET CTallMOHAPHBIE T€HEPATOPBI, HUCIOIb3yEeMbIE
B J1a00paTOPHBIX YCIOBUSX.

IIporpamma I'eHepaTop CHUrHAJIOB TOPOXKIAE€T BUPTYaJIbHBIM KaHaj, KOTOPBIM B
CIHCKaxX BhIOOpA KaHAJOB B Iporpammax u3 cocraBa ZETLab mosurcs ¢ HazBanuem I'e-
Hepatop 1. JlaHHBIMH STOr0 BHUPTYallbHOTO KaHama OyIyT JaHHBIE C BbIXOJa IHQPO-
aHaAJIOTOBOTO MpeoOpazoBaTes (BBIXOJ TeHepaTropa) U OyAyT AOCTYIHBI ISl MOCIEAYIO-
IIEr0 aHaM3a JPyruM IporpamMmmam u3 coctaBa ZETLab.

[TporpaMMma 1o3BOJISIET yIpaBJIEHUE OJHOBPEMEHHO HECKOJIBKUMH BBIXOJaMU I'€He-
patopa curHanoB (I pPOaHATOrOBEIMH Mpeodpa3oBaTeNIIMU) KaK OJJHOTO MOAKIIOYEHHOTO
YCTPOMCTBA, TaK U HECKOJIBKHX.

B nporpamme ['enepatop cHrHajioB peann3oBaHa BO3MOXHOCTH MOJTYYEHHs Ha BbI-
X0JIe TeHepaTopa CJIOKHBIX CUTHAJIOB IIYTEM CMEIIMBAHUS Pa3jIMYHBbIX THUIIOB F€HEpUpYe-
MBIX CUTHAJIOB.

Buumanmue! Ilporpamma I'eHepaTop CHIHAJIOB IOCTaBISETCS TOJNBKO C YCTPOM-
CTBaMH, B COCTaB KOTOPBIX BXOAMT LK(poaHaniorosblii mpeodpazoBatesns (LIAIT).

28.1.1 Tunw cenepupyemozo cuznana
Tumnsl TeHepupyeMoro curHajga nporpamMmoii I'eHepaTop CMIrHaJIOB HAa BBIXOJHBIX
KaHaJIax:
v’ CHHYCOMJIaJIbHBINA CUTHAI,
v’ paJuoOUMITYJILCHBIM CHIHAIT;
v’ GeJIblii, OJI0OCOBOM, PO30BBIA U JIETEPMUHUPOBAHHBIN IIIYM;
v/ 4aCTOTHO-MOJYJIMPOBAHHBINA CUTHAJ C IMHEHHON pa3BepTKOi 110 yacTore (JInHUM);

v/ 4aCTOTHO-MOJYJTUPOBAHHBII CHTHAT C JOrapu(pMHUIECKON pPa3BEpTKOM MO YacTOTe
(JToriYM);

v’ MMIYyJILCHBIN CHUTHAT,

v reHepaiys CUTHaA u3 Qaiina;
AMIUTUTYTHO-MO/TYJIMPOBAHHBIN CUTHAIT;
Y4aCTOTHO-MO/IYJIMPOBAaHHBIN CUTHAI,

v
v
v’ MI000pa3HBIi CHUTHAT;
v" xozpl bapkepa;

v

BOCITPOU3BCACHUC CUTHAJIOB, MOCTYIAIOIINX HA BXOAHBIC KaHAJIbI.
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28.2 OmnucaHue NporpaMmsbl

Jlnsa 3amycka nporpamMmbl I'eHepaTop curnajioB Heooxoaumo u3 meHio I'eneparo-
pbI (pucyHok 28.1) nanenu ZETLab BeiOpats komanny I'enepaTop curaanos. Ha skpane
MOHHUTOpPa 0TOOpa3uTCs paboyee OKHO mporpammel I'eHepaTop curuajioB (pucyHok 28.2).
B 3aronoBke okHa, mociie 3amycKka nporpaMmmsl, OyeT 0ToOpakaThCsl Ha3BaHUE MPOTPaM-
MBIL.

KonngecTBo 3amyckaemMbix mporpaMM I'eHepaTop CHIHAJIOB OIIPEENIAETCS KOJINYe-
CTBOM MCITOJIb3YyEMbIX B UBMEPUTEIBLHON CUCTEME YCTPOMCTB, Mpou3BoauMbIX 3A0 "Dnek-
TPOHHBIC TEXHOJOTHH M METPOJIOTHYECKHE CUCTeMbI", ¢ ycTaHOBICHHBIMU B HuUX L[AIL
Hampumep, BHemHuid Moynb «ZET 2XX» umeeT 1Ba BbIX0a TeHepaTopa, COOTBETCTBEH-
HO MOYKHO 3aITyCTHTb JIB€ IPOrpaMMbl | eHepaTop CUTHAJIOB.

8 l'ere patop curHanos Q|E|E]

Briiop curHanos

- CHyc2 - Ak - Uhd
- ClHyc

-Bron - Baprep

- Mran

-Miina

- Pduran - Wyra - MYk - Nor4rd - Pain

MapamMeTpel CHHYCOMAANEHOrD CHrHaNa

eHEpaTopkl

Peructparop

b

| eHEpaTop CMrHaNoe

| Hacrmoma, Ty

| YposeHb, B

| Cremenie, B

| 000006.00

| 0.0075

| 0.0000

Pucynok 28.1

| Honmrep KIHIn3 |

Cuznan

o oo

|nnduxamop VROEHA |Bce CLZHIL

. I Brnouutb

Pucynok 28.2

IpuMeyaHue: MPOrpaMmy MOKHO 3aIyCTHTh HEMOCPEACTBEHHO M3 paboyeil Aupek-
topun ZETLab (nmo ymomuanmro: c¢:\ZETLab\). Wwms 3amyckaemoro daiina:
DAC_OCX.exe.

28.2.1 ¥Ynpasnenue npozpammon I'enepamop cuznanos

B BepxHeil yacTu nmporpamMmsl pacroyiararTcsl BKJIAJKA ¢ Ha3BaHUSMU TUIIOB IE€He-
pupyemoro cursaia. J{is BpIOOpa TOro WJIM MHOTO THIIA TEHEPUPYEMOTo CUTHalla He00Xo-
JUMO TIOJIBECTH KYpCOP «MBIIIN» K BKJIAJKE C HA3BaHUEM CUTHAJIa, KOTOPBIA XOTUM MO Y-
YUTh Ha BBIXOJIE T€HEPATOPa, U HAXKATh JIEBYIO KHOMKY «MBIIIN». B BbIOpaHHON BKIaaKe, B
cepearHe paboyero okHa mporpamMMbl ['eHepaTop CHIHaJIOB, OTOOPA3ATCS AIIEMEHTHI
HACTPOIKHU BbIOPAHHOI'O THIIA CUTHAJIA.

OCHOBHBIMH 2JIEMEHTAMHU HACTPOEK MMAapaMETPOB F'€HEPUPYEMBIX CUTHAJIOB SBIISIOTCS

IIOJIsI BBOJA M YCTAHOBKH ITapaMETPOB | 001000 .00 U PErysaTOpPhI 0o0JIbIIIE/MEHBIIIE JJIsL

9TUX MapaMeTpOB J . Perynsaropsl pacnionararorcs Kaxabli 1107 CBOMM IIOJIEM BBOJA U
YCTaHOBKH ITapaMeTpa.

Perynaropom Gonblie/MeHbIIe U3MEHEHHE 3HAYEHUS IapameTpa BO3MOXHO JIBYMs
crocobaMu: Ha)KaB Ha PETYJISATOP U yIEp:KHUBasi HAKATOU JIEBYIO KHOMKY «MBIILN» TIOBOPO-
28-2
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TOM PETYJIATOpA I10 YAaCOBON CTPEJIKE YBEINYUTHh ApaMETpP, IPOTUB — YMEHBIINUTD; HAKAB
Ha PEryJsaTOp JIEBOM KHOIIKOM «MBIIIW», IIPY 3TOM HAa CaMOM PEryJSTOPE MOICBETUTCA
KpacHbIM LIBETOM MeTKa (MaJEeHbKUH KpYKOK), IPOKPYTKONH pOJMKA «MBIIIN» YBEIU-
YUTh/YMEHBLIUTh 3HaYECHUE MTapaMeTpa.

H3MeHeHne 3HaYeHUs IapaMeTpa TaKKe BO3MOXKHO HEIIOCPEACTBEHHO B CAMOM I10JI€
BBOJIa M YCTAHOBKM Iapamerpa. Jlji1 3T0ro Heo0X0AUMO HaXXaTh JIEBYIO KHOIKY «MBbILLIN
Ha TI0JI€ BBOJIA M YCTAaHOBUTH YKa3aTellb «MBIIIN» Ha pa3psij, B KOTOPOM OyJeT U3MEHSTh-

csl 3Ha4eHHe, IpHu 3TOM (HOH BBIOPAHHOTO pa3psla MOJCBETUTCS | 000313.01 . Kaxnpiit

pas3psii UMEET U3MEHsAeMOoe yuciieHHoe 3HadeHue ot 0 1o 9. Jlanee uist M3MEHEHUs 3Haue-
HUS B pa3psjie, YACP)KUBas MOJ0KEHUE Kypcopa «MBILIM» Ha 3TOM pa3psie, HE0OX 0AUMO
BBECTU 3HAUEHUE C KJIABUATYphl WM MPOKPYTKOM pOJIMKA «MBIILIN» U3MEHUThH 3HAUYEHHUE.
[Tpu BBOJIE 3HAUEHMSI C KJIABUATYPBHI, [TOCIE BBOJAA 3HAUEHUS B BHIOPAHHOM pa3psle, HoJI-
CBETKa MEpPEHIeT B CIEIYIOIMIMA MIaIIINI pa3psii, B KOTOPOM MOXHO OYJET MPOJ0JIKaTh
BBOJ, ¥ TaK Jajiee O CaMOro MJIaJuIero pa3psaa. Y CTaHOBUB KypCOp «MBIIIM» HA CaMbli
MITQJIIIAA pa3psa MOKHO KHONKOHM KiaBuaTypbl <Backspace> («3aboii») 0OHYIUTH BCe
3Ha4YeHue MO0 YacTh €ro B MOJI€ BBOJA U 3aHOBO BBecTH. [IpH yBelIMUYEeHUU YMCIEHHOTO
3HAuEHUs B pa3pse NPOKPYTKON pOJIMKA «MBILIN» (KypCOp «MBIIIN» JOJIKEH OBbITh ycTa-
HOBJICH Ha M3MEHSEMOM pa3psjie) 3Hau€HUE B 3TOM paspsje OyleT yBeJIWYMBAThCH, U C
Ka)KIbIM HOBBIM OOOpPOTOM 3HAa4Y€HHM B ATOM paszpsijie OynyT yBEIUUYMBATHCS 3HAYCHMSI
cTapmux paspsinoB. IIpn yMEeHBIIEHUM YMCIIEHHOIO 3HAUYEHHUS B Pas3pslie NPOKPYTKON po-
JIMKa «MBIIINY» 3HAYEHHE B 3TOM pa3psjie OyJAeT yMEHbIIAThCS, U ¢ KaXKIbIM HOBBIM 000pO-
TOM 3HA4E€HUH B 3TOM pa3psje OyayT yMEHbIIATHCS 3HAYSHUS CTapIIUX pa3psiioB.

VYcTaHOBKA YMCIIEHHBIX 3HAYEHUM IMApaMETPOB B IOJISIX BBOJA M YCTAHOBKHM TAKXKE
BO3MO)XHA M B TEKCTOBOM I10JI€, KOTOPOE MOSBISIETCA MOCE OBICTPOro ABOMHOIO Ha)XaTHs
JIEBOM KHOIIKOM «MBIIIN» N0 KOHKPETHOMY IIOJIIO BBOJA U YCTAaHOBKU. B 3TOM TEKCTOBOM
10JIe 3HaYeHHEe TOT0 MJIM MHOT'O ITapaMeTpa BBOJUTCS C HU(PPOBBIX KIABUII KJIABUATYPHI.

B HmkHel yacTu OKHa nporpaMMsl I'eHepaTop curaaJa pacroyiaratoTcsi 3J1€MEHThI
yIpaBieHUs BKIIOUEHHUEM I'€HEpUPOBAHUS BBIOPAHHBIX CUTHAJIOB, BHIOOP BBIXOJIHOTO Ka-
HaJla ¥ UHAMKALMS BBIXOJHOTO YPOBHH.

[Tone BBIOOpa BBIXOJHOTO KaHajla T'€Heparopa -, PaCIIOJIOKEHHOE T10J

Haamucbio Homep kaHana, mpeaHa3zHa4yeHO ISl BEIOOpA KaHajda Te€HEpUPOBAHUS CHTHA-
70B. J{7s1 BEIOOpa BBIXOJHOTO KaHajla HEOOXOAMMO Ha)KaTh MPaBOM KHOMKOW «MBIIINY Ha
9TO TOJIE U B PACKPBIBIIEMCSI CIHCKE JIEBOM KHOIKOW «MBIIIN» BHIOpATh HEOOXOAUMBII
BBIXOJTHOM KaHaJl.

Knonka /lo6aBuTH , pacrnofiokeHHasi 1moj, Haanmucbio CHUrHaJj, TpeHa-
3Ha4YeHA JUIS MPEABAPUTEIHHOTO BKIIFOUCHHUS BBIOPAHHOTO JUIS T€HEPUPOBAHUS CUTHAJIA.
Curnan nipu 3ToM, He OyJIeT MmoJaBaThCsl Ha BBIXOJ reHepaTopa. CUTHAN HA BBIXOJIE TeHe-
paTtopa OyJeT IMoAaBaThCsl TOJBKO TOCTIe HAXaTHsl KHONKH BKJIIOYHTH (OTMCHIBACTCS HH-
JKE), pacrmojoKeHHOW moJ Haamuchio Bcee curnanbl. MHauBuayansHas kHomka Broro-
YUTh TSI KOKJIOTO THMNa curHaia (Bkianku) cBos. OTHOBPEMEHHO B OJHOH Mporpamme
MO>KET OBITh BKIIOYEHO HECKOJBKO THIIOB CHUTHAJIOB, TO €CTh OyJIeT T€HEePUPOBATHCS CUT-
HaJ CJIOKHOHM (cMemaHHO#M) dopwmbl. [locne HakaTUs KHONKH OHA TIOJICBETHUTCS, M3Me-
HUTHCS HA3BaHME KHOIKH Ha YOpaTh, a B HA3BaHWUU BKJIAJIKU, BRIOPAHHOTO JIJIsi TEHEPUPO-

BaHUsl CUTHAJA, MOSBUTCS 3HAK «+» (IUIIOC), TOBOPSIIMI O TOM, YTO 3TOT CUTHAJ OyIeT
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moaaBaTbCsd Ha BBIXOJ r'€HEparopa. BBIK.HIO‘ICHI/IG, KaKoro-Jimodo u3 BBIGpaHHBIX JJIs1 TCHE-
pUpOBaHHA CHIHAJIOB, OCYIICCTBIIACTCA HAXAaTHUEM Ha IIOJACBCUCHHYIO KHOIIKY YﬁpaTb

, [IOCJIE YEro 3TOT TUIl CUTHAJIA MEPECTAHET MOJIaBaThCA HA BBIXOJ F€HepaTopa,
KHOIIKAa MEepPeCcTaHeT MOACBEYMBATHCSA, HAANUCh M3MEHUTCS Ha J[00aBUTH, a B Ha3BAHUU
BKJIQJIKU TIOSIBUTCS 3HAK «-» (MHHYC).

Nunukarop ypoBHS | - pacnojoXeHHbId MmoJ Haanucbio HHAMKaTOp
YPOBHSI, TIOKa3bIBA€T CYMMAapHbId MHTErPAJIbHbI YPOBEHb BBIXOJHOIO CHUTHAJIA U, IPHU
MPEBBIIICHUN MAKCUMAJIbHO JAOMYCTUMOTO YPOBHS, MEPETPY3KY BBIXOJAHOTO KaHaja reHe-
paropa. JIBe TpeTbuX 4acCTH MOJIA UHAMKATOPA OTBEAECHBI JJIsI YPOBHS BBIXOJHOI'O CUTHAJA,
HE MPEBBIIAIONIET0 MAKCUMAIBHO JOMYCTUMBINH YpoBeHb. UeM BhbIllie ypOBEHB, TEM 0O0JIb-
1€ 3anoJjHsIeTcs UHAUKATOP. [Ipyu NpeBpllIeHUM MaKCUMAJIBHO JOIYCTUMOTO YPOBHS, UH-
JIUKATOP 3aIOJHAETCS MOJHOCTBIO KPACHBIM LIBETOM. [IpaBblii Kpaii HHIUKATOpa OCTAHETCS
KpPacHBIM JI0 TE€X IOp, MOKA TMeperpy3ka 1mo BEIXOJHOMY KaHay TeHepaTropa He OyaeT CHs-
Ta U MOJIb30BaTeJb HE HAXKMET Ha UHAUKATOP JICBOM KHOMKOU «MBIIINY.

Knonka Brkiaoouuts , pacrojoXeHHas IoJ Haanucbio Bce cUrHabI,

npeaHa3HaYeHa JUIsl BKIFOYCHHS T€HEpUPOBAaHUS CUTHANOB. [J100anmpHas kHOmMKa Briro-
YHTh 3alyCKaeT IeHEpaToOp CUTHAJIOB C TAKUMHU MapaMeTpamMH curajia (CUrHalla CIOXKHON
¢dbopmbl) Kakue OBLIM YCTAHOBJICHBI BO BKJIQJKaX TUIIOB CHUTHAJIOB U B KOTOPBIM OBLIN
HakaTbl KHONKH Jl06aBUTH cuUrHAIL.

Jlns BBIXOAA M3 IPOrpaMMbl HEOOXOIMMO HAaXKaTh KHOINKY [Ed], PACIIONIOKEHHYIO B
IpaBOM BepxHeM yriry okHa. [lociie BrIxo/a U3 mporpamMmbl OyIyT COXpaHEHbI MOCIEAHIE
HAaCTPOWKH, U MPHU CIEAYIOIIEM 3allyCKe BCE MapaMeTphl OyIyT TaKUMH K€, KaK U JI0 TO0-
CJIEIHETO BBIXOJa U3 MIPOrpaMMBl.

28.2.1.1  Cunycouoanvuslit cucnan

st reHepUpOBaHUS CHHYCOMJAIBHOIO CUTHAJIA C 33JJaHHOM 4acTOTOM, YPOBHEM M
CMEIIEHUEM TOCTOSTHHON COCTaBIISIONIeH HeoOxoaumo B mporpamme ['eHepaTop curha-
JIOB TepeiTu Ha BKIAJAKy -CuHyc wid BkiIaaky -Cunyc2. [{ns 3Toro Haxkatb JI€BOM Kila-
BUIIIEH «MBIIIN» HA BKIAJKY ¢ Ha3BaHueM -Cunyc wim —CHHyc2, TI0Cie Yero B OKHE Mpo-
rpamMMbl ['eHepaTop CHrHAJOB OTOOpa3ATCS SJEMEHTHI 3aJaHHs MapaMeTPOB CHHYCOH-
JATBFHOTO CUTHAJIA. AMILUTUTY/Ia CHHYCOMIaJIbHOTO CUTHAJIA PACCYUTHIBACTCS IO popMyIie:

U
— L y Alt)= A, -sin (et + @, ), re:

AV
A = s 2 HavyaJbHas aMIUIATYJa CUTHAJIA,

A, J la / 0= 27f — dasa curnana (f=1/7),
\/ \/ t — Texyee Bpems,

@, — HadasibHad (aza CUrHaja.

Ay

Pucynox 28.3

ITone BBOJa M yCTAaHOBKH, PaCIONOKEHHOE noja Haanuceto Yacrora, I'u, npenHa-
3HAYEHO JIsl BBOJ]A YaCTOThl FTEHEPUPYEMOI0 CHHYCOUIAJIbHOTO CUTHaa. Yacrtora 3amaer-
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cs B repuax (I'm). Yactora currana cBszana ¢ ero nepuoaom («T» Ha pucynke 28.3) coot-
Hotrenuem f=1/T.

Ilone BBOJA M yCTaHOBKH, PACIIOIO0KEHHOE 110J] HAIIUCHIO YpOBeHb, B, npennasna-
YeHOo JUTs 3aaHusl cpeqHekBaaparnyaoro 3HaueHust (CK3) ypoBHs, ¢ KOTOpbIM OyneT re-
HepupoBaThes curHai. [Ipu stom ammutyna («4o» Ha pucynke 28.3) curnana (IMKOBOE
sHaueHne) Oyzer pasua CK3*V2. Vposens 3agaercs B BonbTax (B).

[Tone BBOma, pacmonokenHoe moj Haamuchio Cmemenue, B, npeanasHaueHo amns
3aJ]aHUsI CMEIICHUS TIOCTOSTHHOW COCTaBJISIFOIIEH, C KOTOPOH OyleT TreHepupoBaThCs CHT-
Han. Cmemnienue 3amaercs B BoabTax (B). Ha pucynke 28.3 cmenieHrne mOCTOSHHOW CO-
CTaBIISIONICH 0003HAYEHO TTAPAMETPOM «ax»

[Tocne ycTaHOBKM HEOOXOIUMBIX MMAapaMeTPOB CHHYCOMJAIBHOIO CHTHAJIa M Hayaja
TCHEPUPOBaHUs (HaYaJl0 TeHEPUPOBAHHS IPOUCXOIUT TIOCIIE MOCIIEI0BATEIBHOIO HAXKATHUS
KHOMKH JI06aBUTH CUTHAT ¥ KHONKH BKJIIOYMTBH BCE CHTHAJIBI) OKHO ITPOrPaMMbI IPUMET
BU/I KaK [TOKa3aHO Ha pUCyHKe 28.4.

¥ ['eHe paTop CHIHANOE

Brifiop clrHanoe

- ChHycZ - Abd - Y -Meina - Briog, - Baprep
+ Cuabye - Pdran - Wy - M4k - Mor4kd - Hran - Paiin
MapaMeT Pl CHHYCOMAANEHONO CHIHANS

Yacmoma, Ty | Vposanb, B | Crmemanne, B

| 000020.00 | 1.0000 | 0.0000

O, e O

| Howep xanans | Cuarnan |Hudum§mop VYROEHA |Bce CLUEHIAL!

= o R Ginoteio

Pucynok 28.4

Ha pucynke 28.5 nokaszana ocruiorpaMma CHHYCOMJAIBHOTO CUTHAIA.

t=0.16136 c [eHepaTop 1 = 141418 mB
2000

1000

-1000

-2000

0 0.03 01 013 0z 0.23 0.3 0.33 0.4 0.43

Pucynox 28.5
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28.2.1.2  Paououmnyinsc

Pa,I[I/IOI/IMHYJ'IBCHHﬁ CUrHall nmp€acTaBJIsACT €000l curHai c KpaTKOBPEMCHHBIM HU3MC-
HCHUCM YCTAHOBHUBLICTOCSA COCTOSAHUA, xapaKTepmy}omHﬁcsI MaJIbIM UHTCPBAJIOM BPEMC-
HHU 110 CPABHCHUIO C BpEMCHHBIMHU XapaKTCPUCTUKaMU YCTaAaHOBHUBLICTOCS IIpoOLECca.

A A,sin oNt, eciu o, Nt <ot u T Ty
0 ectu @ Nt> ot
rae: A,
Ao = aMILTUTYy/1a CUTHAIA,
w=2xf — (da3a curnana, t
f - yacTora cursana, Ao
CBSI3aHA C €ro NepuooM I’ 3aBUCUMO-
cteio f=1/T N

t — Tekyiee Bpems,
N — K03 HULUEHT 3anOJTHEHHUS.

Pucynok 28.6

Jlyis TeHepUpOBaHUsT PATUOUMITYJIBCHOTO CHTHAJIa (IIPEPBIBUCTHIC KOJICOAHUS) C 3a-
JaHHBIMU T1apamMeTpaMu HeoOXonuMo B mporpamMmve ['eHepaTop CHTHAJIOB TEPEUTH Ha
BKJIQJIKY -P/umm. J{71st 3TOro Haxath JIeBOI KJIaBUIIICH «MBIIIN HA BKJIAJKy C HA3BaHUEM -
P/mmn, nocrnie 4ero B okHE nporpammbl ['eHepaTop CHTHAIOB OTOOPA3ATCS DIIEMEHTHI 3a-
JTAHHS TTAPaMETPOB PAIMOUMITYILCHOTO CUTHAJIA.

[Tone BBOAA, pacmoyOXEeHHOE MO/ HAAMUChI0 YacToTa 3amod., mpeIHazHaueHo /s
3a/laHus YaCTOTHI 3aMOJIHEHUS (HEeCYyIel YacTOThI), ¢ KOTOPOoU OyayT reHepupoBaThCs pa-
nuouMmynbebl. YacTora 3amomuenus 3amaercs B repuax (I'm). Cesizana ¢ nepuogom 71 Ha
pucynke 28.21 cootHomeHueM fruno,=1/ T1.

[Tone BBOIA, pacmooKEHHOE MO HAAMKUCHI0 AMIUIUTYAQ, TIPEIHA3HAYCHO JUIS 3a-
JAHWS aMIUTUTY/bI (IMKOBOTO 3HAYCHHUsS) CUTHAJA, C KOTOPOM OYIyT reHepupoBaThCs pa-
JTUOMMITYJIbCHI. AMIUTUTYA 3amaeTcsl B BosibTax (B). Ha pucynke 28.21 amrmmutyna o6o-
3HaueHa Ao

[Tone BBOmA, pacmoioKEeHHOE O] HaaNHChio Yacrora cien., nmperHazHAueHO s
3a/laHusl 9acTOTHI CJIEOBaHUS (YaCTOThI MOAYIHPOBAHUS), C KOTOPO OyayT TeHEepUpo-
BaThCS PaIOMMIYIbCHl. Yacrora cnenoBanus 3amaercs B repuax (I'm). Ceszana ¢ mepuo-
noM T Ha pucynke 28.21 cootHomeHHEM fee0=1/ T.

[Tone BBOma, pacmonoxxeHHOe oA Haamuchio [lepuoabl, mpeaHa3HAYCHO /IS 3a/1a-
HUS JUIMTETBHOCTH (IIMPHUHBI), C KOTOPOIl OyzeT reHepupoBatbes curHai. [1o cytu 3To Ko-
A4ecTBO UMITYJIbCOB N utHTenbHOCTRIO 71 B ofHOM niepuoe T (pucyHok 28.21).

®dnaxkok, pacroiIOKEeHHBINH ciieBa OoT Hamnmucu LMK, CIyXHUT Jis 3aJaHus OJTHO-
KpaTHOTO, OO0 MUKIMYECKOTO TIOBTOPEHHS PaIMOUMITYIbCA. Y CTAHOBICHHBIN (IIaYKOK —
[UKIINYECKOE BOCTIPOU3BEACHHE, CHATHIM — OJMHOYHBIN PaTUOUMITYIIbC.

[Tocne ycraHOBKM HEOOXOAMMEBIX AapaMEeTPOB PaIMOUMITYIhCa U Hadalla TEeHEPUPO-
BaHU (HA4YaJ0 reHePUPOBAHUS MPOUCXOIUT MOCTIC TOCIICI0BATEILHOTO HAYXKATHUSI MH B H-
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ZETLab IIporpamma 'TEHEPATOP CUTHAJIOB

JyalbHOM KHONKM BKJIWYMTBL U TI00aqbHOW KHONKM BKJIYHTB) OKHO MpPOrpamMMbI
MIPUMET BUJ[ KaK MIOKa3aHO Ha pUCYHKe 28.7.

¥ ['eHe paTop CHIHANOE

Brifiop clrHanoe

- CuHycZ - Ak -4 -Muna - Buog - Baprep
- ChHyc +Purin | - Wy - M4k - Mor4kd - Hran - Paiin

MapameTpel paAHOMMITY NECHELX CMIHANOE

Iilacmoma zarom, Iy Iﬂmnnumyéa, B I Yzcmoma cped, Iy I Mepuods)

| 000200.00 | 1.0000 | 000030.00 | 000003

o = ey
\_,) \_:) \_) \_a) 4] Uten
I Howep xanans I Cuarnan IHHdummop VYROEHA I.Eh::e CLUEHIAL!

BN ErTw o T

Pucynok 28.7

Ha pucynke 28.8 nmokazana ocuuiuiorpaMmma pagiouMITyIIbCa.

t=004932 ¢ [eHepatop 1 = 999.50 mB
2000
1000
0
-1000
-2000
0 0.0z 0.04 0.06 0.03
Pucynox 28.8

28.2.1.3 IHlym

Jlnis reHepupoBaHMs IIIyMOBOTO CUTHaNa (CiaydaiiHble KojebaHus) ¢ 3aJaHHBIMU T1a-
pameTpaMu HeoOXxouMo B riporpaMmMe I'eHepaTop curuanos nepeiitu Ha Bkiaaky -LHlym.
Jl1s 3TOrO HAaXKaTh JIEBOM KJIaBHUILEH «MBIIIM» Ha BKIaAKy ¢ HazBaHueM -Lllym, nocne yero
B OKHE mporpammbl I'eHepaTop cHrHa0B 0TOOpa3ATCs 3JIEMEHTHI 3a/laHusl MapaMeTPOB
IIYMOBOT'O CUTHAJIA.

IIporpamma I'eHepaTop CHIrHAJI0B MOXET T€HEPUPOBATH CIEAYIOLINE IIYMOBBIE
CUTHAJIBL:

- OeIblii;

- IIOJIOCOBOIA;

- PO3OBBIii;

- JCTEpPMUHUPOBAHHBIN IIYM.
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IIporpamma 'TEHEPATOP CUTHAJIOB ZETLab

28.2.1.3.1 Benvit wym

benblii rym - cTallMOHAPHBIN IIyM, CHEKTPAIbHBIE COCTABIISIIOIINE KOTOPOrO paBHO-
MEPHO pacrpe/iesieHbl 0 BCEMY JUaIa3oHy 3a/1eiCTBOBAHHBIX YaCTOT.
benblii rym paccuntbiBaeTcs o Gopmyiie:

12
A=A - (Z rand() — 6) ,rae. A= ZV”%E — HavyaJbHAas aMIUIMTYJa CUTHAJIA,
1

rand() — ¢byHKIMs BEIYKCIIEHUS caydaiinoro yucia, npudem 0 < rand() < 1.

Jlis BbIOOpa Genoro myMa M yCTaHOBKM IIapaMETPOB JUIsl T€HEpUPOBAHMs CUIHAJIa
HeoOxoauMo Bo BiJIanke -Lym Ha)kaTh MpaBoii KJIABUILEH «MBIIIN O MOJIIO0 BEIOOpA TH-
na IIyMa, pacroyIo)KeHHOMY IO/l HaAnuchio TN mIyma, ¥ B pacKphIBIIEMCs CIHCKE BbI-
Opatb beJblii.

[Tone BBOJA M YCTAaHOBKH, PACHOJIOKEHHOE MO HANKChIO Y poBeHb, B, npeanasna-
YeHO IS 3ajaHus cpeaHekBaapaTuyHoro 3HadeHus: (CK3) ypoBHs, ¢ KoTopbIM OyayT Te-
HepupoBaThbCs Oenblii IIyM. YpOBEeHb 3aj1aeTcs B BoibTax (B).

[Tocne ycraHOBKM HEOOXOIUMBIX MapaMeTpoB Oeoro myma U Hadajia TeHepHupoBa-
HUsS (Hayajo FeHepUpOBaHMs MPOUCXOIMT IOCIE IOCIEJOBATEIBHOIO HaXKaTUs KHOIKU
Jlo0aBUTH CUTHAT ¥ KHONIKA BKJIIOYMTB BCE CUTHAJIBI) OKHO IPOTPAMMBI IPUMET BU KaK
noka3aHno Ha pucyHke 28.9. Ha pucynkax 28.10 u 28.11 noka3ansl y3KonoJocHbIi u 1/3-
OKTaBHBIN CIIEKTPBI OEJIOro mIyma.

& [ene patop curHanos

BriSop cHrHanoe
- &M
- PAuran

-k -Muna
+ Wy - Mur4i - NorHk

-Bron -Baprep

- Mran

- Chyc2
- CHyc - Faiin

MapameTpE! WyMOS0rD CHrHana

| VpogeHs, B | Hecmoms Had, o | Hacmoms KoR, i | Tun wvema
| 0.5000 | |

1O 19

| Bentii

| Homep x3nana | Cuznan

R e

Pucynok 28.9

|Huduxamop VaOSHS |Bce CLZHIRL!

W Binmioyeno

Yactota 4115.0 My
YpoBEHE{CKD) ¥9.910B(0.001mMB)
oE

100
a0
5000

Pucynox 28.10

10000,

28-8

Yactora 315.000My

YnoeeHe(CKI) 91.5206(0.001mMB)
aE
100
a0
G0
16 4

8 20 50 125 315 800 2k

Pucynox 28.11
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ZETLab IIporpamma TEHEPATOP CUTHAJIOB

28.2.1.3.2 Ilonocoeoii uiym

[TonocoBoii 1myM - IIyMOBOW CUTHAJI C OTPAHUYEHHBIM YaCTOTHBIM HHTEPBAJIOM.

Jiis BBIOOpA MOJIOCOBOTO IIIyMa M YCTAHOBKU IapaMeTpOB JJIsi TEHEPUPOBAHUS CHUT-
Hajla HeoOxoxuMo Bo Bkiaake -Illym HaxaTs mpaBoil KIIaBUIIEH «MBIIIN MO HOJIIO BBIOO-
pa THIMa IIyMa, pacroyioKeHHOMY MO HaaAnuchio THI mIymMa, U B pacKpBIBIIEMCS CITUCKE
BBIOpaTh IloJ10c0BOIA.

[Tone BBOZIAa M yCTAaHOBKH, PACIIONOKEHHOE TI0J] HAAUCHIO Y poBeHb, B, npeanasna-
YeHO /IS 3a7aHus cpeaHekBanaparnynoro 3HaueHus (CK3) ypoBHs, ¢ KOTOpbIM OynyT re-
HEpUPOBATHCS ITOJIOCOBOW IYyM. YpOBEHbB 3a7aeTcs B BosbTax (B).

[Tone BBOJA M YCTaHOBKH, PAcCIIOIOKEHHOE O Haamuchio YacTtoTa Had., mpeaHa-
3HAYEHO /IS 33/1aHUs] HAYaJIbHOW YacTOTHI YaCTOTHOT'O JMAaIa3oHa, B KOTOPOM OyneT reHe-
pHUpOBaThCs MOIOCOBOH myM. HauanpHast wactoTa 3agaercs B repuax (I'm).

[Tone BBOJA M yCTAaHOBKH, PACIIONIOKEHHOE 1O/ HAAMUCHI0 YacToTa KOH., IpeaHa-
3HAYEHO JUIS 3aJlaHHsl KOHEYHOI 4acTOThI YaCTOTHOTO JIMAla3oHa, B KOTOPOM OyIeT reHe-
pupoBatbcs nosiocoBoit mym. Koneunas yacrora 3agaercs B repuax (I'm).

[Tocnie ycTraHOBKHM HEOOXOAMMBIX IapaMeTPOB MOJOCOBOTO IIyMa M Hayaja reHepH-
poBaHus (HaYaJI0 TEHEPUPOBAHUS IPOUCXOUT TIOCIIE MOCTIEIOBATEIBHOTO HAXKATHUS UH/IH-
BU/IyaJbHOW KHOIKM BKIIOYHTH M I100ambHOM KHONKKM BKJIIOYHMTB) OKHO MpOrpamMMBI
IpUMeT BHUJI KaK Mmoka3aHo Ha pucyHke 28.12. Ha pucynkax 28.13 u 28.14 nokasaHsl y3Ko-
TIOJIOCHBIH U JJOJICOKTABHBIN CIIEKTPHI MOJIOCOBOTO IIIyMa.

¥l FeHe patop cHrHANOR E|§|@

Brifiop clrHanoe

- CuHycZ - Ak -4 -Muna - Buog - Baprep
- ChHyc - PAaran + Wyra - M4k - Mor4kd - Hran - Paiin

MapaMeTpel WYMOBOrD CHrHaNa

| Vposenn, B | Yacmoma Havy, i | YHacmoma KoH, I | Tun wuyrms

| 0.1000 | 000125.00 | DOO800.00 | Monocosoi

i 1 1

| Howep xanans | Cuarnan |Hudum§mop VYROEHA |Bce CLUEHIAL!

= I o I Ginoveio

Pucynox 28.12

YacTota 924 00y, YacTora 400000y,
YWROERHE(CHS) BE 960E(0.001mMB) YRoeReHE(CED) 92 8206(0.001mA)
aB il )
B a0
B0
a0 40
20 20
a00 16 4 8 20 A0 1258 315 800 2k Iu
Pucynox 28.13 Pucynoxk 28.14
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IIporpamma 'TEHEPATOP CUTHAJIOB ZETLab

28.2.1.3.3 Po3oeblit utym

P030BBIii 1TyM - IIYMOBOI CHTHal, CIIEKTPaIbHBI ypPOBEHb KOTOPOTO CHHMKAETCS C
YBEIMYEHUEM YaCTOTHI cO criazioM 3 ab Ha oKTaBy.

Jlns BeIOOpa pO30BOTO IIyMa U YCTAHOBKH MapaMeTpOB sl TeHEPUPOBAHUS CUTHAJA
HeoOxoauMo Bo BiJIanke -Lym Ha)kaTh MpaBoii KJIABUILEH «MBIIIN O MOJIIO0 BEIOOpA TH-
na IIyma, pacrnojoXeHHOMY Mo Haanucbio Tl mryma, u B pacKkpbIBIIEMCS CIIUCKE BbI-
Opath P0o30BbIii.

[Tonie BBOJ]a M yCTAaHOBKH, PACIIONIOKEHHOE MO/1 HAMUCHI0 Y poBeHb, B, npeanasna-
YeHO IS 3a7aHus cpeanekBaapatuanoro 3Hadenus (CK3) ypoBHs, ¢ KOTOpBIM OYAyT Te-
HEPUPOBATHCS PO3OBBIN IIyM. YPOBEHb 33/1aeTcs B BOjbTax (B).

[Tone BBOJA M yCTaHOBKH, PACIIONIOKEHHOE MO HAAMUChI0 YacToTra Had., mpeaHa-
3HAUEHO IS 3aJ]aHMs HA4YalbHOW YacTOThI YACTOTHOTO JIMara3oHa, B KOTOPOM OyJeT reHe-
pupoBathcs po3oBbIi mym. HauaneHas yacrora 3anaercs B repuax (I'n).

[Tone BBOAA U yCTaHOBKH, PACMOJIOKEHHOE MO/ HaAMKUChio YacToTa KOH., mpeaHa-
3HAYEeHO JUIS 33/1aHUSI KOHEYHOW YacTOTHl YAaCTOTHOTO JHMAara3oHa, B KOTOPOM OyZeT reHe-
pHupoBaThCs po30BbIii myM. KoHneunas yactoTa 3agaercs B repuax (I'm).

[Tocne ycraHOBKM HEOOXOIUMBIX MMapaMeTPOB PO30BOTO IIyMa U Hayalla TeHEPHPO-
BaHUs OKHO MPOTpaMMbl IPUMET BHJI Kak MOKa3aHo Ha pucyHke 28.15. Ha pucynkax 28.16
u 28.17 moka3aHbl y3KOMOJIOCHBIA U 1/3-0KTaBHBIN CIIEKTPBI PO30BOTO IIyMa.

& ['ene patop cHrHanoe

BriGop cyrHanos
- Chbyc2 - Ak -4k -Muna - Brog, -Baprep
- Chbyc - Plran + [y - MarH M - Mor4k - Hran - Faiin

MapareTphl WyYMOBOrD CHrHaNa

| Yposens, B | Hecmoma Hau, i | Hacmoms Ko, Fu | Tun wyms

| 0.1000 | 000125.00 | 000800.00 | Posossii

s 1 1

| Homep MaHIna | Cuanan |Huﬂunamop VROSHR |Bce CUBHIL!

o I Vo ST Giioueio

Pucynok 28.15

YacToma 8060 Yactota S00.00MY

YVpoEeHE(CED) 26.550600.001mME) YRoeeHe(CKZY 88 4806(0.001 mB)
oE
a0
B0
40
20 .

500 1.6 4 8 20 50 125 400 1.25K 4kl
Pucynoxk 28.16 Pucynox 28.17
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ZETLab IIporpamma TEHEPATOP CUTHAJIOB

28.2.1.3.4 Jlemepmunuposanuulii uiym

JleTepMUHUPOBAaHHBIN LIyM - O€bli IIyM OrpaHUYEHHBIH 3aJaHHBIM YaCTOTHBIM
JMAnIa30HOM.

Jliis BBIOOpa JE€TEPMUHUPOBAHHOIO IIyMa U YCTAHOBKM IApaMETPOB Ui T€HEPUpPO-
BaHMs CUTHasia HeoOxoauMo Bo BKiajke -lllym Haxarh mpaBod KIIABUIIEH «MBIIIN» IO
HOJII0 BbIOOpa THMA LIyMa, PAacHOJIOXKEHHOMY O] Haimnuchio Tum myma, u B pacKkpbIB-
IIeMCsl CTIMCKE BBIOpaTh JleTepMUHHPOBAHHBIIA.

IToste BBOJ@ M yCTaHOBKH, PACIIONIOKEHHOE IO/l HAAIUChIO YPOBeHb, B, npennasHa-
YeHO s 3amanus cpenHekBaapaTuaHoro 3HaueHus (CK3) ypoBHs, ¢ KoTopeiM OyayT re-
HEpUPOBAThCS JETEPMUHUPOBAHHBIN IIyM. YPOBEHb 33aaeTcs B BoJbTaxX (B).

[losie BBOZ]a ¥ yCTaHOBKH, pacIojIOKEHHOE 110/ Haanuchlo Yacrora Hady., rnpeaHa-
3HAYEHO /7S 33/1aHUS] Ha4aJIbHOW 4acTOThI YaCTOTHOI'O AMana3oHa, B KOTOpOM OyJeT reHe-
pupoBaThCcs AeTEpMUHUPOBAaHHBIN 1TyM. HauanbHast yactora 3agaercs B repuax (I'm).

ITosie BBOAA M yCTaHOBKHM, PAacIOIOKEHHOE IO HaANKUChi0 YacToTra KOH., IperHa-
3HAUEHO I 3aJjaHKsl KOHEYHOH 4acTOThl YaCTOTHOI'O JIMana3oHa, B KOTOPOM OyzeT reHe-
pHpOBaThCs IeTepMUHUPOBaHHBIN IyM. KoHeuHas yactora 3afaercs B repuax (I'm).

[Tocne ycraHOBKM HEOOXOIMMBIX [TapaMETPOB IETEPMUHUPOBAHHOIO IITyMa U Hayaja
reHepUpOBaHUs (Hayaslo reHepUpOBaHMS IPOUCXOIUT TOCIIE MOCIEI0BATEIBHOTO HaXKATHS
KHONKU /100aBUTH cUTHaI ¥ KHONKY BKJIIOYHTBH BCe CUTHAJIBI) OKHO IIPOrpaMMBbl IIPUMET
BUJ] KaK Moka3zaHo Ha pucyHke 28.18. Ha pucynkax 28.19 u 28.20 moka3aHbl y3KOIoOJOC-
HBIH U 1/3-0KTaBHBIN CHEKTPHI JETEPMUHUPOBAHHOTO IIIyMa.

& 'ene patop curHanoe

BriGop cHrHanoe
- Ak
- Puran

-4
+ Wyra

- Buog,
- Hran

-Muna
- N - NorH

- ChHyc2 - Baprep

- ChHyc - Faiin

MapareTpbl WYMOBOrD CMrHana

|ypOBQHB,B | Harcmoma Baw, Fu | Hacmoms Ko, Fu |Tun LUV RIS
| 0.1000 | 000125.00 | 0O0800.00 | [Aerepw

< 1 1

| Homep Manana | Cuanan |Huﬂunamop VROSHR |Bce CUBHINL!

R Ve

W G

Pucynox 28.18

YacToTa 806.0y,

ypoeeHE(CKSY 37.140B00.001mEB)
il5)
G0
an

20

400

Pucynox 28.19

Yactota 630.000My
YpoeEeHE(CKIY 93.58a6(0.001mE)

il
a0
B0
40

20
016 08 1.6

5 16 50 160 B30 25K Ty

Pucynox 28.20
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IIporpamma 'TEHEPATOP CUTHAJIOB ZETLab

28.2.1.4  Yacmomno-mooynupoeanHwlii CUZHAJl C TUHEIHOU PA36ePMKOIl No 4a-
cmome (JTun9M)

YacToTHO-MOyJIMPOBAHHBIN CUTHAJI C JUHEHHON pa3BepTkoi no yacrore (JInnUM)
IpeACTaBiseT COOON CUHYCOUAY C PABHOMEPHO YBEJIMYMBAIOLIEHCA IO BpEMEHU YaCTOTOM.
JIuaYUM paccuutheiBaeTcs mo popmyie:

2
Alt)= A, -sin[a)t +% + %j ,
) 2V
rue. Ay =""rms \/E — HavaJbHas aMILIUTyJa CUrHana, @ = 2af — ¢asa curnaia,

A
t — Teky1ee BpeMs, 4 = Ea CKOpPOCTb U3MEHEHUsI CUTHANIA, (0, — HadaIbHas (ha3a CUTHaIA.

u T TH T
Ap
t
Ay
N
Pucynox 28.21

Jns renepupoBanus JIuanUM, c 3agaHHBIMU NTapaMeTpamMu, HEOOXOAMMO B MIPOrpaM-
Me I'eHepaTop curiHanoB nepeitu Ha BKiIaAKy -IMHYM. [l 5TOr0 Ha)kaTh JEBOM Kia-
BUILIEN «MBILIM» HA BKIaAKY ¢ Ha3BaHueM -JImHYUM, nocie yero B okHe nporpammsl I'e-
HEPaTop CUTHAJIOB OTOOPA3SATCS AIEMEHTHI 3a1anus mapameTpoB JInHYM.

[lone BBOAA M YCTAaHOBKH, pacIoiOKEHHOE MOJA Haanuchio Yacrora Ha4., npeaHa-
3HAYEHO JJIS 3aJIaHUs HA4aJIbHON 9acTOTHI YaCTOTHOTO JUaria3oHa, B KOTOPOM OYJIEeT TeHe-
pupoBatbcsi JIuHUM. CBszana ¢ mepuomom 7T Ha pucyHke 28.21 cooTHoIIeHHEM
fu = 1/Tu. HauansHas yacTtoTa 3aaaetcs B repuax (I'm).

[Toe BBOA M YyCTAaHOBKH, PacIONOKEHHOE MO/ HAAMMChio YacToTra KOH., mpeaHa-
3HAUEHO JJIs 3aJaHMsl KOHEYHON YacTOThI YaCTOTHOTO JIMana3oHa, B KOTOPOM OyleT reHe-
pupoBatrbest JInHUM. Cpszana c¢ mepuonmom Tk Ha pucyHke 28.21 cooTHOIICHHEM
frx = 1/Tk. Koneunas yactora 3agaercs B repuax (I'm).

[Toe BBOJIa ¥ YCTAaHOBKH, PACTIOIOKEHHOE TIOJT HAAMKUCHI0 YPOBeHb, MpeIHA3HAYC-
HO JUIs 3aJiaHusi cpefaHekBaapatudaoro 3Hadenus (CK3) ypoBHs, ¢ KOTOpbIM OyayT reHe-
pupoBathcs JIunYM. [TukoBoe 3HaueHue curnana (Ha pucynke 28.21 o603HaueHo Ao) CBsI-

3aH0 ¢ CK3 cootnomenunem 4, = CK3* V2. VYposensb 3anaercs B BosibTax (B).
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ZETLab IIporpamma TEHEPATOP CUTHAJIOB

[Tone BBOZIa M YCTaHOBKH, PacIOIOKEHHOE MO HAAIKChi0 JJINT, ¢, IpeaHa3HauYeHO
JUIA 3a/1aHUs JUINTEJILHOCTH LIMKJA, ¢ KOTOphIM Oyner rerepupoBarbed JIunUM. Ha pu-
cynke 28.21 mmTtensHOCTh OAHOTO IMKIa o0o3HaueHa 7. J[nmurenbHOCTH 3amaeTcs B ce-
KyHJax (c).

[Tone BBOJa M yCTaHOBKH, pacroyiokeHHoe 1o Haamuckio Ckopocth, I'ii/e, mpen-
HAa3HAYEHO JJIs 33JaHMUsl CKOPOCTH M3MEHEHMs YacTOThl OTHOCUTENIBHO Teplia B CEKYHIY
(T'w/c), ¢ kotopoii Oynet renepupoBathest JIuaHUM. Ilo cyTu 310 KOIMUYECTBO UMITYIECOB N
B ogHoM nepuoje T (pucynok 28.21).

®naxoK, pacrojoKEHHbIM ciieBa OT Hagnucu LIMKJI, CIyXUT 1 3aJaHusi OIHO-
KPaTHOTr0 JINOO MHOTOKPAaTHOI'O MOBTOPEHUS LIMKJIA. Y CTAHOBJIEHHBIN ()JIaXKOK — LIUKJINYe-
CKO€ BOCTIPOM3BENICHUE, CHATHIN — OHOKpaTHOE. DIakOK MOXKET YCTaHABIMBATHCS KaK J10
Hayajia TeHepUPOBaHUs, TaK U BO BPEMs.

[Tocne ycranoBku HeoOxoaumbix mnapamerpoB JIuHUM u Hauana reHepupoBaHUS
(Hayayo reHepHUpOBaHUs MPOUCXOAUT MOCIIE MOCIEA0BaTeIbHOrO HaXkaTHs KHonku Jlo0a-
BUTH CHTHAJI U KHONKH BKJIIOYHTH BCE CUTHAJIBI) OKHO MPOTPAaMMBbI IPUMET BHJI KaK I0-
Ka3aHO Ha pUCyHKe 28.22.

&8 [ene patop cHrHanoe

Brifiop curHanoe
- CuHyc2 - AM -4 - Muna - Brog - Baprep
- CHyc - Plurn - Wym + MuH4M - NMor4m - Hran - P aiin

MapameTpel TMHEAHOA HacTOTHOA MOAYNALHA

|‘-!au:moma naw, 'y |9‘acmoma Xon, K8 |}‘poeeub, i | dnum, o | oot s, Myie

| 000012.00 | 000060.00 | 0.7000 | 0028.2 | 0001.7

O 19 ) B

| Homep xanana | Cuznan |.i'dn6uuamop YoOSHR |Bce CLZHIL!

= I o T Gioteo |

Pucynox 28.22

HacTota G6.80 W Hactora 40,000y,
YVROEEHE(CTKY 40.420E(0.001mB) WpOeRHE(CKZ) T2.9606(0.001mB)
Makc 9967860001 mB) Make 116840600001 MBE)

B

"?'EID

a0

G0

50 ru 16 4 10 25 63 200 630
Pucynoxk 28.23 Pucynox 28.24
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Ha pucynkax 28.23 u 28.24 nokaszaHbl y3KOMOJIOCHBIN U 1/3-0KTaBHBIN CIIEKTPHI C UX
HAKOIUICHHBIMM MAaKCHUMAaJbHBIMM 3HAUEHUSIMU B YCTAHOBJIICHHOM JIHalla3oHE YacToT
JIuaYM.

Ha pucynke 28.25 mpexacraBieHo OKHO mnporpamMmbl I'eHepaTop CHTHAJIOB C
HACTPOEHHBIMHU NapaMeTpaMH FeHEPUPOBAHMS YaCTOTHO-MOAYJIMPOBAHHOIO CUTHAJA C JIU-
HEeHOW pa3BEPTKOM MO 4acToTe, a Ha pucyHKe 28.26 -COOTBETCTBYIOIIAs OCLUIUIOIpaMMa
CHTHaJIa.

& e ne patop curHanos

Bridop curnanos
- CuHyc? - Ak - Uk -Muna -Brog -Baprep
- ClHyc - Pduran - Wy + MurHM - Nor4k - HMran - Pain

MNapaMeTpel IMHERHOM YACTOTHOM MOAY ALK

|H’ﬂ'cmoma waw, Ky |'~Iacmoma Xon, i |Yposenu, Ir] | Adnum, ¢ | Cnpocti, Mie

| 000002.00 | 000036.00 | 0.7000 | 0003.1 | 0011.0

1 19 ) DOt
| HoMep KIHIRI | Cuanan |&1H6ur{amop VROSHA |Bce CUEHIRE!
[Forzparcp 1 o
Pucynox 28.25
t=0.66624 ¢ Menepatop 1= 3014 mB
1000
500
0
-500
-1000
0 a5 1 15 2 25 & &5
Pucynok 28.26

Ipumeyanue: /IMTENBHOCTh IIUKJIA TEHEPUPOBAHUS CUTHANIA U CKOPOCTh M3MEHE-
HUS 9aCTOTHI SIBJISIFOTCS B3aMMO3aBHCHMBIMU BEJIHMYMHAMHU, & UX 3HAYCHUS 3aBHCAT H OT
YCTAHOBJICHHOT'O YaCTOTHOIO JMamna3oHa (HadaJbHOW M KOHe4HOW wactotsl). Ilpm ycra-
HOBKE Kypcopa B rosie JIJIMT 1moJie 3aTeMHSIeTCs B IIBET OKHA MPOrpamMMbl, a 3HaU€HUE JJIH-
TEJIbHOCTU CTaHOBHUTCS (PMKCHUPOBAHHBIM (3a4atouium). [Ipyn u3MEeHEeHUN B HEM 3HAYCHHUS,
ABTOMATUYECKU M3MEHSIETCS 3Hau€HUE CKOPOCTH M3MEHEHHS 4acToThl B nojie CKOpoCTh.
[Ipu u3MeHeHUM Ha4YaIbHOW W/WJIM KOHEYHOM 4acTOTHI 3HAUEHHUE JJIUTEIHHOCTH CHUTHAJa
ocTaeTcsi HeM3MEHHBIM (T.K. OHO 3a()MKCHpPOBAHO), B TO BpeMsl KaK 3Hau€HHUE B IMOJIE€ CKO-
pOCTH U3MEHEHUS YacTOThl U3MEHAETCS. AHAIOITMYHO IPOUCXOAUT IPU YCTAaHOBKE KypCO-
pa B mosie CKOpoCTh (€ro 3Ha4eHHE CTAaHOBHUTCS (PUKCHPOBAHHBIM ).
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28.2.15 Yacmommno-mooynupoeanHulii CUZHA ¢ 102apuhmuueckoil pazeepni-
Koit no wacmome (JIo24M)

YacToTHO-MOTyTMPOBAHHBIN CHUTHAJT C JIOTapU(MHUYECKON pa3BEpTKOM MO 4acToTe
(JTorYM) mpencraBisier co00il CHHYCOHMIY C JIOTapU(PMHUYECKH YBEIUYHBAIOMICHCS TI0
BPEMEHHU YaCTOTOM.

JloriM paccuuThiBaeTcs 110 popMyIie:

. 2\/I'mS
rae: A, = 5 HavaJbHas aMILIUTY/a CUTHAJIA,
| wT f, W ® = 27f — (asa curnana,
A=A, -sin . T +¢, | | T— BpeMs n3MEHEHHs YacTOTH,
In| —& 0 fo — HawanpHas yacrora curnaia,
f, f« — xoHeuHas yacToTa cuUTHAaJIA,
t — Tekyuiee Bpems, ¢, — HauaibHas (asa curxaa.
U T TH Tk
A, P
a1 |
Pucynok 28.27

Jns renepupoBanus JlorUM, ¢ 3amaHHBIMU MTapaMeTpaMu, HEOOXOAUMO B TIPOrpaM-
Me I'enepaTop curnagna nepeitu Ha BKIaAKy - JlorUM. [l 3Toro Haxars JIEBOW Kia-
BHILIEN «MBIIIN» HA BKJIAJKYy ¢ HazBaHueM -JIorUM, nocie yero B okHe nporpammsl I'e-
HEpaTop CUTHAJIOB OTOOPA3ATCS JIEMEHTHI 3a/1aHus mapameTpoB JlorUM.

[lone BBOAA M YCTAaHOBKH, pacIoiOKEHHOE MO/ HaJnuchbio YacTora Ha4., npeaHa-
3HAYEHO JUTsl 33J]JaHUsI Ha4aJIbHOM YacTOThl YaCTOTHOTO JUaIa3oHa, B KOTOPOM OyJeT TeHe-
pupoBatbcsi JlorUM. Casizana c¢ mepuogom Tn Ha pucyHke 28.27 COOTHOIIEHHUEM
fu=1/Tn. Hauanenas yactora 3agaercs B repuax (I'm).

[Tone BBOA M YCTAaHOBKH, PacCIONIOKEHHOE MO/ HAAMMChio YacToTa KOH., penHa-
3HAUEHO JJIs 3aJaHMs] KOHEYHON YacTOThI YaCTOTHOTO JIMana3oHa, B KOTOPOM OyneT reHe-
pupoBatbesi JlorUM. Cesizana ¢ mepuomoMm 7Tk Ha pucyHke 28.27 COOTHOIICHHEM
fx = 1/Tk. Koneunas uactora 3amaercs B repuax (I'm).

[Tonie BBOJIa U yCTaHOBKHU, PACIOJIOKEHHOE MOJT HAIMUCHI0 Y POBeHb, MIpelHa3Haye-
HO JUIs 3aJlaHusi cpeaHekBaapatudaoro 3Hadenus (CK3) ypoBHs, ¢ KOTOpbIM OyayT reHe-
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pupoBartbest JlJorUM. [TukoBoe 3HadeHne curnana (Ha pucynke 28.27 o6o3HaueHo Ao) CBS-
3aHo ¢ CK3 cootHomennem A, = CK3* V2. VYpoBeHsb 3anaetcs B BoabTax (B).

[Tone BBOAAa M YCTaHOBKH, PacIoJIOKEHHOE Moj Haanmuchio JIMT, mpenHa3sHaueHo
JUISL 331aHUS UTUTENTFHOCTH LIMKJIIA, C KOTOPBIM OyeT renepupoBarbes JlorUM. Ha pucyn-
Ke 28.27 nuTensHOCTh OHOTO IKIa o0o3HaueHa 7. JITMTeNbHOCTD 33a/1aeTCs B CEKYHIaX
(c).

[Tone BBOJAa M yCTAaHOBKH, PacIoyiOKEHHOE NoJ Haanuchbio CKOpOCTh, MpeaHa3Ha-
YEHO MJi1 3aJlaHusl CKOPOCTH H3MEHEHHS 4YacTOThl OTHOCHUTEIbHO OKTaB B MHUHYTY
(okT/MHH), ¢ KOTOpO# OyaeT reaepupoBathes JlIordM.

@DaxkoK, pacnoioKEeHHBIN creBa oT Hagnucu LMk, cayXuT A1 OAHOKPATHOIO JU-
00 MHOTOKpPATHOTO MTOBTOPEHUS IIUKJIA. Y CTaHOBICHHBIN ()IIaKOK — IIMKJINIECKOE BOCIIPO-
U3BeJIEHUE, CHATHIN — ogHOKpaTHOe. DIakoKk MOXKET YCTaHAaBIMBAThCA KaK /10 Hayala re-
HEPHUPOBAHMSI, TaK U BO BPEMH.

[Tocne ycranoBku HeoOxomumbix mapameTpoB JlorUM u Hauana reHepupOBaHUS
(Hayaso TeHepUPOBAHUS MPOUCXOAMT TIOCIE TOCIEIOBATEIBHOTO HAXKaTusl KHONKK Jlo6a-
BUTb CUTHAJ U KHOIKH BKJIKYMTB BCE CUTHAJIBI) OKHO MPOrPpaMMBbl IPUMET BHJI KakK IO-
Ka3aHo Ha pucyHke 23.21.

¥ ['e e patop curHanos

Brifiop curHanos
- Cimyc? - AM -4 -Muna - Bron -Baprep
- CuHyc - PAuran - Wyra - MuH4rd + NorH - Mran - Paiin

MapameTpel NorapidMMHECKOM YaCTOTHOM MOAY ALK

|¢racmoma naw, e |¢Iacmoma KON, Il |}‘poeeub,8 |.q’num o |Cmmﬁb,wm.\u
| 000110.00 | 000700.00 | 1.0000 | 0020.0 | 008.01

O '@ ) L

| Homepn KIHIR3 | CuaHan |Hnduxamop VROEHA |Bce CUEZHINL!

o Vo S I Eioveio

Pucynox 28.28
Hactota 11000y HacTota 315.000My,
YROEEHE(CKZ) 53.0906(0.001mB) YWooeeHe(CHI) 47 92060001 mE)
Make 109 58 0E(0.001 mB) Make 11992050001 mBE}
il =} ful =}
100 100
an j
G0 a0
40 — -
500 ruy 8 16 40 100 250 B30 1.6k Ty
Pucynox 28.29 Pucynox 28.30

28-16



ZETLab IIporpamma TEHEPATOP CUTHAJIOB

Ha pucynkax 28.29 u 28.30 mokaszaHsl y3KOMOJIOCHBIH U 1/3-0KTaBHBIN CIIEKTPHI C UX
HAKOIUICHHBIMA MAaKCHUMAaJbHBIMU 3HAYCHUSIMH B YCTAaHOBJIEHHOM JHalla30HE 4YacTOT

JlordM.
Ha pucynke 28.31 mpexacraBieHO OKHO mporpamMmbl I'eHepaTop CHTHAJIOB C

HACTPOCHHBIMU MapamMeTpaMy TeHEPUPOBAHUS YACTOTHO-MOIYJIUPOBAHHOTO CUTHAJA C JIO-
rapuMUYECKOr Pa3BEPTKON IO YACTOTE, a HA pUCYHKe 28.32 -COOTBETCTBYIOIIAS OCIIUJI-
JorpamMma CUTHaja.

& e ne paTop curHanos

Beitiop curHanos
- CuHyc2 - Ak - 4k -Muna - Brog -Baprep
- CHyc - Pduran - Wy - Nk + Nardr - Mran - Paiin

MapameTpel NOrapHEMHYECKON YSCTOTHOM MOAY TALMH

|‘!’acmoma waw, Ky |'~Iacmoma Xon, Iy |)’poseub,ﬂ |,q'.nurn, o |C«Up:oﬁu,mm.‘nr
| 000002.00 | 000020.00 | 1.0000 | 0002.5 | 080.00

- B
O O S owe
| Homen KIHIRS | Cuanan |&1H6ur{amop VROSHA |Bce CUEHIRE!

5 Ve R I Bioveio

Pucynoxk 28.31
t=242266 c MeHepatop 1 = -222.40 mB
1000
0 =
100 “
1 15 2 25 3
Pucynox 28.32

IIpumeyanue: J[IUTENbHOCTh MKJIAa TEHEPUPOBAHUS CUTHAIA U CKOPOCTh M3MEHe-
HUS YacTOTHI SIBIISAIOTCS B3aMMO3aBUCHMBIMM BEJIMYMHAMH, a MX 3HAUYEHUS 3aBUCAT U OT
YCTaHOBJIEHHOI'O0 YacTOTHOTO JWarna3oHa (HayaJlbHOM M KOoHeyHOoW yacToThl). Ilpm ycra-
HOBKE Kypcopa B mnoje /JIMT. moje 3aTeMHseTCs B LIBET OKHA MPOTrpaMMbl, a 3HAUECHHUE
JUTUTETIbHOCTU CTAHOBUTCS (PMKCHPOBAHHBIM (3ajaroium). [Ipu n3mMeHeHun B HEM 3Haue-
HUS, aBTOMaTHYECKH M3MEHSETCS 3HAUYEHUE CKOPOCTH M3MEHEHMs 4acToThl B noje Cko-
poctb. Ilpy M3MeHeHHH HavadbHOW W/WMIM KOHEYHOW YacTOThl 3HAUEHUE JITUTEIbHOCTH
CHUTHAJIa OCTAETCS] HEM3MEHHBIM (T.K. OHO 3a(MKCHPOBAHO), B TO BpeMs KaK 3HAUE€HUE B
10JIe CKOPOCTU U3MEHEHUS YaCTOThl U3MEHsIeTCS. AHAIOTUYHO MPOUCXOUT MPHU YCTAaHOB-
Ke Kypcopa B rnosiec CKOpOCTh (ero 3Ha4eHHUEe CTAHOBUTCS (DUKCHPOBAHHBIM).
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28.2.1.6  HmnynscHslit cucnan

VIMIynbCHBINM CUTHAJI IPEACTaBiIsieT COOOM CUIHall ¢ KPAaTKOBPEMEHHBIM M3MEHEHHU-
€M YCTaHOBHUBLIETOCsS COCTOSIHUSA, XapaKTEPU3YIOLIUICA MaJIbIM MHTEPBAJIOM BPEMEHH I10
CPaBHEHUIO C BPEMEHHBIMH XapaKTEpUCTUKAaMU YCTaHOBUBILIETOCS IIpoLiecca.

Hmnynbe BeaucseTcs mo Gopmyie:

A 1 ecu wt<27-S
- 0, ecu wt>27-S "’

rae. o =2xaf — ¢asza curnana, t— Tekyiiee BpeMs, S — KO3PGHUIMEHT 3a0THCHUS.

Us T Ty

Pucynox 28.33

Jnst reHepupoBaHUS MMIYJbCHOTO CHUTHAJAa C 3aJaHHOW YacTOTOM, aMILUIMTYIOH,
CMEIIEHUEM TOCTOSHHOW COCTABIISAIONIEH U CKBa)XXHOCTBIO Heo0XxoauMo B mporpamme Ie-
HEpPaToOp CUIHAJIOB IepelTH Ha BKIAAKy -Mmm. J[Jis 3TOro Haxkath JIEBOW KJaBUILIEH
«MBIIIN» Ha BKJIAAKY ¢ HazBaHueMm -Umm, mocie yero B okHe mporpammsbl I'enepartop
CHUTHAJIOB 0TOOPA3ATCS AIEMEHTHI 3a/IaHUS TAPAMETPOB UMITYJIbCHOTO CHTHAJIA.

[Tone BBOJA M YCTaHOBKH, pacnoiiokeHo moja Haamucbio Yacrora, I'u, npeanasna-
YEHO /ISl BBOJ/Ia YACTOTHI TEHEPUPYEMOr0 CHHYCOMIAbHOTO curHana. Yacrora curnana f
cesi3aHa ¢ ero nepuoaoM T (pucyHok 28.33) 3aBucumocteto f = 1/T. Yacrora 3agaercs B
repuax (I'm).

[Tone BBOAA, pacmonoKeHHOE MO HAAMUCHI0 AMILIMTYAQ, MPEJAHA3HAYEHO JUIA 3a-
JAHWS aMIUTATYAbI (MTUKOBOTO 3HAYEHHS) CUTHAJIA, C KOTOPOH OyayT T€HEpUPOBATHCS pa-
nuoumnynbebl. Ha pucynke 28.33 o6o3HaueHa Ao. AMIIIUTYyna 3aaaercs B BojibTax (B).

ITone BBOAa, pacnosniokeHHOe 1oj Haamuchio Cmemenue, B, mpeaHasHayeHo s
3aJaHHsl CMEIICHUS! IOCTOSIHHOM COCTaBJISIONIEH, C KOTOpOW OyJaeT reHepupoBaThCs CHT-
Hai. Ha pucynke 28.33 o6o3navena a. Cmemenue 3amaercs B BoibTax (B).

[Tone BBOMA, pacmoioKEeHHOE MO HAANUCHI0 CKBaMKHOCTH (KO3((UIMEHT 3aroi-
HEHUS ), MpeJHa3HAuYeHOo IS 3a/aHus Kod(@uiMenTa 3anoinHeHus (OTHOUICHUE IITUTENb-
HOCTH MMITyJIbca K mepuofy cienoBanus, T.e. T1/T Ha pucynke 28.33), ¢ KoTopbiM Oyaer
reHepupoBatbes curHan. Koaddumuent 3anomnenus 3anaercs B nonax nepuoga ot 0,01
10 0,99.

ITocne ycTtaHoBKHM HEOOXOAMMBIX NMapaMeTPOB MMIIYJIBCHOTO CUTHAla M Hadaia re-
HEpUpPOBaHMs (HayaJl0 TEHEPUPOBAHUS MPOUCXOAUT IOCIE MOCIEA0BATEILHOIO HAXATUS
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KHOIIKU J]06aBHTH CUTHAII M KHONIKM BKIIIOUMTBH BCE CUTHAIIBI) OKHO MPOrPaMMBI TPUMET
BUJI KaK [M0Ka3aHo Ha pucyHke 28.34. OcuuiuiorpaMMa UMITYJIbCHOTO CHTHAJIA IIPUBEICHA
Ha pucyHke 28.35

&8 I'ene patop cHrhanos g|i|gl t =0.02684 ¢

Beitiop curHanos rEHEFIEITDFl 1 =80002 mB

- CuHyc?2 - A - Y -Muna - Bron - Baprep
- ChHyc - Pran - Wy - N4 M - Nor4m + Mran - Pafin

MNapaMETPE! MMMy NECHOMD FEHERSTORA

|‘—J’acn‘.lo.rﬂa, u | Amnnunnyds, B | Craemenue, B |Cxﬁ'amnocrn.h
| 000050.00 | 1.0000 |-0.2000 | 0.3000

300

| Homwepn kaHan3 | Cuahan |"H6unamop YROSHA |Bce CHEHIE!

N |

Pucynok 28.34 Pucynox 28.35

28.2.1.7 @ain

B mporpamme I'eHepaTop CHrHajioB peajii30BaHa BO3MOXHOCTb T€HEPUPOBAHMS
cUrHAJIOB U3 QaitoB. Daii MOXKeT OBITh KaK IBOMYHBIM (3alMCaHHbBIC paHEe peau3aIiu
CUTHAJIOB), TaK U TEKCTOBBIM.

Jlns renepupoBanus curHana u3 ¢aiina HeoOxoaumo B rporpamMMe I'enepartop cur-
HAJIOB IepelTh Ha BKIAAKy -Paii. [[nsg 3TOro Haxarh JIEBOM KIIABUIIEH «MBILIW» HA
BKJIAJKy C Ha3BaHueMm -®daiij, mociie 4ero B OKHE mporpammbl 'eHepaTop CUrHAJIOB
0TOOpa3sITCs SJIEMEHTHI YIIPaBJICHUS IS TEHEpUPOBAaHUS CUTHANA U3 (aiina.

Knonka [C.._], pacnionokeHHasi cupaBa OT Haanucu BbIOOP, OTKPHIBAET OKHO BbI-
6opa ¢aiina curnana. HaxaTtre KHONKH OTKPBIBAE€T CTaHJIAPTHOE TUATIOIOBOE OKHO BBIOO-
pa ¢aiina. ITocne BeiOOpa daitna, B mose noj Hagnucsbio Ums gaiina, orodpazurcs nyTh U
uMs BeIOpaHHOroO (haiina.

®naxxoK, pacnoyioKeHHbIM cripaBa oT Hagnucu LUK, CIy)XUT 1711 OJJHOKPATHOTO
700 MHOTOKPATHOTO TIOBTOPEHHUS IHMKJIa TeHEpUpOBaHUs cuUrHaia u3 (aiina. YcTaHOB-
JIeHHBIN (PIIaKOK — MHOTOKpPAaTHOE TMOBTOPEHUE LIUKIA, CHATBIA — OAHOKpaTHOe. Diakok
MOJKET yCTaHABJIMBAThCS/CHUMATHCS KaK J0 Havyaja FTeHEpUPOBaHMUsI, TaK U BO BpPEMSI.

B none BBOJa ¥ yCTaHOBKH, pacroiokeHHOM noj Haanucbio Koagduuuenr, npea-
Ha3HAYCHO IS YCTAaHOBKH KO3 UIMEeHTa ycwieHHus Tu0o ociabinenust curHaia. [lpum
3HauUeHUU KOIPPUIMEHTAa OOIbIIEe E€IUHUIIBI MPOUCXOAUT YCHUJICHHE CHTHAIA, MEHBIIE
eAUHULBl — ocnabnenue. Hampumep, ypoBeHb 3almMCaHHONM BpPEMEHHOW pealn3aliu C
BXOJIHBIX KaHajoB Moayist «ZET 2XX» moxket ObITh 10 7,5 B, a Ha BbIXO/AE reHepaTopa
3TOrO XK€ MOAYJIA BO3MOKHO MOJIYYUTh YPOBEHb CUTHana 10 1,5 B, cOOTBETCTBEHHO IJist
reHepupoBaHus u3 (aiiyma 3TOH BpeMEHHOW peanu3alil HE0OXOJUMO OCIa0UTh YPOBEHB
CUTHAJIa HE MEHee YeM B IIATh pas3.

[Tocne BeIOOpa HEoOxomuMOTro (aiiyia M Hayana reHepUpOBaHUs (Ha4aIo TeHePUpPO-
BAaHMS TPOUCXOJIUT IOCJIE MOCIEAOBATEIBHOIO HakaTWsi KHONKH Jl00aBUTBL CHUTHAlI M
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KHONKA BKJIIOYMTH BCE CUTHAJIBI) OKHO MPOTPaMMBbI MPUMET BUJ KaK MOKa3aHO HA PH-
cyHke 28.36.

&8 ['ene patop cHrHasios @[E\@

Brifop curHanos

- Curyc2 - &M - Y -Muna - Bxroa
- Cuhyc - PAumn - Wym - NuH4M - Nor4mM “Mmn | FPaiin
®akn curHana
ma dakina Unkn Beibop [ | !Koad)d)uq verm

| Ci\zetLablsignalsls0801751sig0001 . ana | [ ©o3.000

I Homep xanana l Cuznan Ihudunamop VPOENA IBce cuznans:

Tl o W oo |

Pucynox 28.36

JlBonunbie Qaiiiasl (pacimpeHne *.ana) co3aarTcs CPEeACTBAMU PETUCTPAIMH MIPO-
rpamMHoro obecrieuenus ZETLab mpu 3amuicd CUTHAIOB, MOCTYIAMONIMX C MEPBUYHBIX
npeoOpasoBareneil. [Ipu reHepupoBaHUM CUTHAIA U3 TBOMYHOTO (haiiyia CUrHa Ha BBIXO/IE
reHepaTropa yCTpOHCTBa OyJIeT UMETh TAaKyI XKe CTPYKTYpYy U (opMy, KaKk U MPU 3aMUCH
CHTHAJIa C IEPBUYHOTO TIPe00pa30BaTeIs.

Buumanue! CpeycrBa perucrpanyy ¥ 9T€HUSI CUTHAJIOB MPOTPaAMMHOI0 obecrede-
must ZETLab nocrasnsiercst onuoHHoO.

TekcroBbie (aitnel ¢ pacmupeHreM *.dtn co3garoTcsl MpH 3alUCH OCHUIUIOTPAMM
nporpaMMoii MHorokanaiabHblii ocuuiiorpad (nmyskr 21 nHacrosimero PykoBoacrBa
oneparopa). IIpu BbIOOpe Takoro ¢aina Bo Bkiaake -Mdaia nporpammsl I'eHepaTop
CHUTHAJIOB OTOOPA3UTCS JOMOJTHUTENBHBIA JIEMEHT HACTPOMKH — BBIOOP KaHajla BOCIPO-
usBenenus (pucyHok 28.37). Ecnu B nporpamme MHOTOKaHaJbHBIH ocHu/II0rpad 06110
BKJIIOYEHO HECKOJIBKO KaHAJIOB JJIsi 0TOOpaskeHHs! (HECKOJIBKO OCLMILIOTPaMM), TO TPH CO-
XPaHEHUU Pe3yNbTAaTOB BCE JIaHHBIE MO BCEM OCIMJIJIOrpaMMaM OJHOM mporpaMMbl MHo-
TrOKaHAJbHBIA ocumiuiorpad 3amuinyrcs B oquH Qaiin ¢ pacmmpenuem *.dtn. B mpo-
rpamMMe I'eHepaTop curnasnos, nocie BbIOOpa ¢aiina ¢ coOXpaHEHHBIMU HECKOJIBKUMHU OC-
[IUJUTOTPaMMaMH|, B TTOJIe BBIOOpa KaHayma | CwurHanl | pacrojOKEHHOM CIIpaBa OT
Haanucu Kanan, MoxHo Oyzer BRIOpaTh 110001 13 KaHAIOB, KOTOPbIE ObIJIM COXPaHEHBI B
9TOT (aiin. JIjist 3Toro Hakath MPaBOW KHOIMKOW «MBIIIMY IO MO0 BHIOOpa KaHasia, U B
PacKpBIBIIEMCSI CTUCKE BHIOpATh HEOOXOAMMBIN KaHaI.

TekcroBbie (daiinibl ¢ pacumperrnem *.dat MoryT ObITh CO3/1aHBI B TFOOOM TEKCTOBOM
penakrope. B HEM MOJKHBI coepkKaTbCsi CTPOKH, B KOTOPBHIX OyayT yKa3aHbl TpeOyemble
YPOBHH CHTHaja. YPOBHH yKa3bIBaloTCsa B BosibTax (B). Pasmenurenem menoi u apoOHOM
YacTH JI0JKHA OBITh TOUKA.

28-20



ZETLab IIporpamma TEHEPATOP CUTHAJIOB

% [eHe paTop CHrHANOE B a
Brifop curHanos
~ -Cuwye2 | . -AM ‘ -UM -Muna | -Bron |
- Cunyc - PAumn - Wym - Mun4YM - Nor4M -Wmn i +Paiin ‘
dakn curHana ‘
Mma dharina Llnkn Boifop [ | l Koachchuyuenm
‘ C:\ZetLablresspectioscgrf_001.dtn \ I 03=2.000
L |
I Kanan I CvnrHan?. H 3 \)
| CurHant |
e Cirvare |
I Howmep xanana [ Cuznan { Eirnand 2D YPROEHA IBce cuzrnans:
- y6parb BN W Binioyeno
Pucynoxk 28.37

Buumanmne! B pexiMe uTeHHsi TeKCTOBBIX (aiiioB ¢ pacimmpenueM *.dtn mporpam-
Ma 'eHepaTop CMIHAJIOB ITPaBUILHO OyJeT OpaTh JaHHBIE U [€HEPUPOBATH CUTHAJ TOJb-
KO U3 (ailyioB 3ammMcaHHBIX B mporpaMme MHOrokaHadbHblil ocumiiorpad. [lpu uc-
HOJIb30BaHMU (DAMJIOB C TaKUM JK€ PACIIMPEHHUEM 3allMCaHHBIX B JPYTUX Mporpammax U3
cocraBa ZETLab nporpamma I'eHepaTop CHrHAJIOB MPAaBHILHO U JOCTOBEPHO HE OyeT
TE€HEpUPOBATH CUTHAIL.

B Tabnume 28.1 nmpuBeneH nmpuMep COACPKUMOTO TEKCTOBOTO (haiiia ¢ 3aJaHHBIMU
YpOBHSIMH, a Ha pUCyHKe 28.38 mokaszaHa OCIMIIJIOTpaMMa T€HEpHUPOBAHHS CUTHaja M3
storo (aitna. Ha rpaduk ocummiorpammsl, Ui MOKa3aHHUsS PAcCIOJIOKEHUS OTCUETOB,
HaHeceHbl MeTkU. CUTHaI u3 ¢aiiia B JaHHOM MpUMepe TeHepUPYeTCs B IUKIE, B PE3yIIb-
Tare 4ero, opMa curHasia npuHsiia Gopmy «IuiabD».

Tabnuua 28.1

Homep cTpoxu 3agaHHbIH YPOBEHb Onucanue
1 0 1-#1 oTcuer — ypoBens 0 B
2 0.25 2-i1 orcuet — ypoBens 0.25 B
3 0.5 3-it oTcuet — ypoBens 0.5 B
4 0.75 4-ii otcuer — yposens 0.75 B
5 1 5-it oTcuet — ypoBens 1 B

t=0.00037 c [eHepatop 1= 999.98 mB
1000

500

0.000s 0.0002 0.00025 0.0003 0.00035

Pucynox 28.38
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28.2.1.8 Amnaumyonas mooynayus

AMIUIUTYAHO-MOIYJIMPOBAHHBIN CUTHAJ MpEACTaBisAeT co00il CUTHAN, Y KOTOPOTO
M3MEHEHUE aMIUTUTY/bl KOJI€OaHUM MPOUCXOJUT C YaCTOTOM HAMHOTO MEHbIIIEH, YeM 4a-
CTOTa caMHX KoseOaHui.

YpoBeHb aMIUTHTYIHO-MOTyTUPOBAHHOTO CHUTHAJIA BEIYUCISETCS 110 hopMyIie:
A= (A, +asin ot)sin ot

rae:

Ao = aMIUIMTYJ]a CUTHAJIA,

® =2 — ¢a3a curnana,

f - yacToTa curaaa, cBsizaHa ¢ ero nepuojom 7 3aBucumoctbio f=1/T,

@, =2, — baza Moy,

f1 - yacTota MOIyJISIIIMH, CBSI3aHa ¢ ero nepuoaoM 711 3aBucumocTthio f1=1/T1,

t — Tekylee Bpems,

a — aMIIUTY1a MOAYJISILUH.

U

| ———um

| —eeimm

=]
H"\f

Pucynok 28.39

Jlnisl TeHepupOBaHMS aMILTUTYIHO-MOAYJIMPOBAHHOTO CHTHAja HEOOXOAWMO B IIPO-
rpamMMe I'eHepaTop curHajoB nepeiitu Ha BKiIaaky -AM. [l 3TOro Hakatb JIEBOM Kia-
BHIIICH «MBIIIM» HAa BKJIAJIKY ¢ Ha3BaHHeM -AM, mocie 4yero B okHe nmporpammsl I'enepa-
TOP CHTHAJIOB  OTOOpAa3sATCs  DIEMEHTHl  3aJaHud  apaMeTpoB  aMIUTUTYIHO-
MOy THPOBAaHHOTO CUTHAJIA.

[Tone BBOJA, pacmoioKEeHHOE MOJA Haamucbio YacToTa Hecyluei, mpeaHa3HAYCHO
JUTSL 33/I1aHUST HECYIeH 9acTOThI, C KOTOPOil OyayT reHepupoBarbesi curHai. CBszaHa ¢ ero
nepuogom T (pucynok 28.39) 3aBucumocthio f=1/T. Hecymas yactoTa 3ajaeTcs B repiax
(T'm).

[Tone BBOAA, pacmoyoKeHHOE MO HAAMUCHI0 AMILUIMTYAQ, MPEJAHA3HAYEHO Ul 3a-
JAHWS aMIDTATYIBI (TMKOBOTO 3HAUEHHSI) CUTHAJA, C KOTOPOH OyIyT TreHeprupoOBaThCS CHT-
Has. Ha pucynke 28.39 o603Hauena Ao. AMIIIUTYAa 3aaercs B BojibTax (B).

[Tone BBOAa, pacnooKeHHOE 1Mo HaAMuCchio YacToTa MOAYJISIUH, TIPEAHA3HAUEHO
JUISL 3aJJaHMsI YaCTOTHI MOJYJISIIMH, ¢ KOTOPOM OynyT reHepupoBaThesi curHai. CszaHa ¢
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ero niepuogoM T1 (pucynok 28.39) 3aBucumocthio f=1/T1. HacToTa MOAyNsSLUU 337aceTCs B
reprax (I'm).

[Tone BBOAA, pacnoyoXeHHOE MO HaANUChi0 Moayasinus, IpeJHa3sHauYeHO JUIs 3a-
JNaHUS MOIYJSIIMK (TIIyOMHBI MOIYJSIMH), ¢ KOTOpOi OyIeT T'eHEepUpOBaThCS CUTHAI.
I'nybuna Momynsiiuu onpeaessiercss otHomeHueM alAo (pucynok 28.39). JIUTenbHOCTh
3a/1aeTcs B CEKyHIax (C).

[Tocne ycTraHOBKH HEOOXOAMMBIX MMAPAMETPOB aMILIUTYIHO-MOIYIUPOBAHHOTO CHT-
Halla U Havyalla TeHepUPOBaHMS (HA4Yajo TeHEPUPOBAHUS MPOUCXOJIUT IMOCIE TOCIeI0Ba-
TEIBHOTO HaxaTtusi KHONKK J[00aBUTH CUTHAN U KHONKU BKJIIOYMTBL BCe CUTHAJBI) OKHO
MporpamMMbl MPUMET BHJI KaK MoKa3aHo Ha pucyHke 28.40.

['eHe patop CHIHA/A0B IZIIEIEI

BriGop curHanos

- CuHyc - Pduran - Wlyra - MuHH M - Nar4mM - Hran - Palin

- CuHyc? + Ak | -4 -Muna - Brong, -Baprep

MapaMeTpel SMAAMTY AHOA MO LY IALMK

I‘-ﬁﬂcmoma wocywed, Iﬂmnnumyﬂa, B I Hercmoms mod., Fa VModynryur

| 000050.00 | 1.0000 | 000001.50 | 0.2500

O 10 O O

I Homep MaHInRa I Cuenan IMHﬂuMamop VROSHS I.Bce CUENIRL!
_ Yopatb | I Brnioyexo
Pucynox 28.40

Ha pucynke 28.41 mokazaHa ocuuiorpaMMa aMILTUTYIHO-MOJYJIUPOBAHHOTO CHUT-
HaJa.

t=0.25096 ¢ [eHeparop 1= 26260 mE

1000

-1000

0z 04 0E ns 1 1.2 1.4 16 158 2

Pucynoxk 28.41
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28.2.1.9 Yacmommnasn mooynauusn

YacTOTHO-MOIyTUPOBAHHBIN CUTHANI MPEJCTaBIAeT CO0OW CUTHAJ, Y KOTOPOTo ya-
CTOTa HECYIIET0 KOJeOaHUs U3MEHSETCS BO BPEMEHH 110 3aKOHY, COOTBETCTBYIOIIEMY TIie-
penaBaeMoMy CHUTHAIL

Jlist reHepUpoOBaHHS YAaCTOTHO-MOIYJIHUPOBAHHOTO CHTHAIA HEOOXOAWMO B TIPO-
rpamMe I'eHepaTop curHanoB nepeitu Ha BKIaaky -UM. Jiig 3Toro Haxkath JIEBOM Kja-
BHILIEH «MBILIM» Ha BKIAAKY ¢ Ha3BaHueM -UM, nociie yero B okHe nporpammsl I'enepa-
TOP CUTHAJIOB OTOOPA3SATCS JIEMEHTHI 3aJaHus MapaMeTPOB YaCTOTHO-MOAYJIUPOBAHHOTO
CUTHAJA.

[Tone BBOAA, pacIoyioKeHHOE MOJ HAAMUChI0 YacToTa Hecymieil., MpeaHa3HAueHO
JUTSL 33JIaHUsT HECYIIEH YacTOThI, C KOTOPOW OyayT reHepupoBaThcs curHail. Hecymas ya-
croTta 3agaetcs B repuax (I'm).

[Torre BBOA, PacmoO)EHHOE O HAAMKUCHI0 AMIIMTY/A, PEAHA3HAYCHO TS 3a-
JaHUsS aMIUTUTYAbI (TMKOBOTO 3HAUEHUs) CUTHAJIA, C KOTOPOM OYAyT reHepUpOBAThCS CHUT-
Has. Ha pucynke 28.42 o6o3nauena Ao. AMIUIUTY/a 3a/1aeTcs B BoibTax (B).

[Tone BBOAA, pacmnonoxeHHOe MO HaAnuchio YacToTa MOAYJISIIIUM., TIpEIHA3HAYE-
HO JIUTS 33JIaHUS YaCTOThI MOJYJISALIAN, C KOTOPOK OyIyT TeéHEepHpOBaAThCs CUTHAI. UBsi3aHa
¢ nepuogom T (pucyHok 28.42) cootHomieHueM froo=1/T. HacToTa MOAYNIAINH 3a/1a€TCS B
repuax (I'm).

[Tone BBOMA, pacoyioKeHHOE MO HaaAnuChio MoayJisinusi, IpeHa3HaAYeHO NI 3a-
JaHUS MOIYJISIUHN (TIyOHMHBI MOJIYJSIMN), C KOTOPOW OyIeT TeHepHUpOBAThCS CHUTHAIL.
JlnutenpHOCTh 3aaeTcsl B CeKyHAax (C).

v, N

L

T

Pucynox 28.42

[Tocne ycTaHOBKH HEOOXOIMMBIX ITAPaMETPOB YaCTOTHO-MOIYIMPOBAaHHOTO CHTHAJIA
U Hayasia reHepupoBaHus (Hauauo reHepupoOBaHMs IPOUCXOAUT MOCIIE TTOCIIEA0BATEILHOTO
HakaTusl KHONKH Jl06aBMTh CHTHAN M KHONKH BKJIIOYMTH Bce CHTHABI) OKHO IPOTpam-
MBI IPUMET BUJ KaK TIOKa3aHO Ha pucyHke 28.43.
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& ['ene patop cHrnanon

BriSop curHanoe

- CHHyc - PAaran - Wy - NurHk - Nor4k - HMran - Paiin
- Curyc2 - AM | +4M | -Muna -Bron -Eaprep

MapaMETPE! H3CTOTHOF MOAY NALMH

Iqau:moma wocymal, I Iﬂmnnumyda, B I-Aacmoma Nodymanay, Kl Modynrouur

| 000050.00 | 0.1000 | 000010.00 | 0.6000

O O 19; O

I Hamep xanana I Cuznan IHHdukamop VaOSHT IBce CLZHIRL!
_ Y6pats [N W Binoveno
Pucynox 28.43

Ha pucynke 28.44 noka3aHa oCIIMJUIOTPaMMa 4aCTOTHO-MO/IyJIMPOBAHHOT'O CHTHAJIA.

t=0.1688 c [eHepaTop 1 = 99596 mB
100
a0
0
-50
-100
o 0.0s 04 015 0z 025
Pucynox 28.44

Ha pucynke 28.45 noka3aHa ocuiuIorpaMMa 4acTOTHO-MOJYJIMPOBAaHHOTO CUTHAA.

Yactota 30.20 Ty ypoBEHL(CKI) 14.658637MB
{11=]
a0
20
10
0

20 4D 5D 80 100 i

Pucynox 28.45
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28.2.1.10 Huna

Jlns renepupoBaHus MHJIOOOPA3HOrO CUTHANa HE0OXxoaumo B nporpamme I'enepa-
TOP CUTHAJIOB NepeiTy Ha BKIAAKy -IIuma. /[ 3Toro Ha)xaTh JIEBOM KJIABUIIEH «MBIIIN»
Ha BKJIAAKy ¢ Ha3BaHueM -Ilmia, mocne yero B okHe mporpaMmel I'eHepaTop curHajioB
0TOOpa3ATCS AIMEMEHTHI 3a/1aHUS TAPAMETPOB MIJI000PA3HOTO CUTHAA.

[Tone BBOMA, pacnonoxkeHHOe Mo Haanuceio Yacrora, I'n, nmpennazHayeHo ams 3a-
JIaHUS YaCTOTHI, C KOTOPO OyIyT TreHEPHPOBAThCS CUTHAM (33a7aeTcs B Teplax).

[Tone BBOAA, pacmonokeHHOE MO/ HAAMKChI0 AMILIMTY/A, NPEAHAa3HAUCHO IS 3a-
JAHWUS aMIUTATY B! (TMKOBOTO 3HAUEHHSI) CUTHAJA, C KOTOPOW OyayT reHepUpOBaThCs CUT-
Hall. AMIUIMTY/a 3a1aeTcs B BoibTax (B).

ITosie BBOJa, pacnosioskeHHOE 101 Haanuchio CMeneHue, MpeiHa3HaueHo JUIs 3a/1a-
HUSl CMEILEHUSI TIOCTOSIHHOW COCTaBJISIONICH, ¢ KOTOPOW OyAeT TreHepupoBaThCs CHUTHAI.
Cwmenenue 3anaercs B BosbTax (B).

[Tone BbIOOpPa, pacnoioKeHHOE MO/ HAAMKChi0 THI MUWJIbI, IPEIHA3HAUCHO JJIS BbI-
6opa tumna mwibl. Tunm nuaa MoXxeT ObITh HapacTAIOUINA, HUCHAJAIOUINNA W TPEyroib-
Helii. Ha pucynkax 28.47-28.49, coOTBETCTBEHHO, ITOKa3aHbl OCIMJIJIOTPAMMbI HapacTaro-
I1eT0, HUCIAAAIOILIEr0 U TPEYroJIbHOTO TUIIA MUJIBL.

@naxkoK, pacmoNIOKEHHBIM cieBa oT Haamucu LMK/, CIyXWUT Ui 3aaHus OIHO-
KpaTHOro JINOO MHOTOKPAaTHOTO MOBTOPEHUs curHaia. PIakoK MOXKET yCTaHaBIMBATHCS
KaK JI0 Hayaya TeHepUPOBaHus, TaK U BO BpeMsI.

[Tocne ycTaHOBKM HEOOXOAWMBIX MAapaMETPOB MUI000PA3HOTO CUTHAIA U Havaja re-
HEpUpPOBaHMs (Hayasl0 T€HEPUPOBAHUS MPOUCXOAUT IOCIE MOCIEI0BATEILHOIO HaXaTus
KHONOK JI00aBUTH curHaia 1 BKIHOYNTH BCe CUTHAIbl) OKHO TPOTrPaMMbI IPUMET BHJT KaK
NOKa3aHo Ha pucyHke 28.46.

¥ [ene patop cHrHanos E]IEI@

Brifop cHrHanos

- Cuhyc - PAamn - Wy - NurHM - Nor4 - Mran - Pain
- Cuuc? - AM UM +Muna - -Baprep t=0.00057 ¢ Curnant = 464.2 mB

MapaMeETpEl NMNOOBPA3HOND CHEHANS

| Hacrmorma, o |Amnnum'yda,.ﬂ |CMEH..{.EHUQ, 8 | Tun nuns! <l

| 000340.00 | 00.500 | 00.000 |HapacTatwpii 200
\D J :) [“]unn a
o 0.002 0.004 0.00& 0.008
| Homep | c |n op ypoena |Bce CuzZNARL
Pucynox 28.47
[Fevcparop 1} —
Pucynox 28.46
t=000219 ¢ Curnanl = 281.1 mB t=0.00219 ¢ Curhan1 =391.6 mB
400 400
200 200
1} 0
o 0002 0.004 0.008 0.005 o 0.002 0.004 0.006 0.005
Pucynox 28.48 Pucynox 28.49
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28.2.1.11 Koowt bapkepa

Curnans! bapkepa - 310 (ha30-MoyTUpOBaHHbIE CUTHAJIBI, KOTOPHIE B YaCTHOM CIIY-
qae OINpeeIstoTCes To popMyIie:

(0= 0,1, ().

rae gk =%1 (mpu K ot 0 10 N-1).
f (t) = A, sin( wt),

rae @ = 27/T — da3a curnana,

Ao — amMIuIMTy1a CUTHAaA.

Curnansl bapkepa UMEIOT CIEKTPbl MOIIHOCTH, HAUMEHEE YKJIOHAIuMecs (B KBa-
pPaTUYHOM CMBICIIE) OT CHEKTpa €AMHUYHOIOo AMCKpeTa. VX aBTOKOppensuOHHbIEe (QYHK-
IIUM COOTBETCTBEHHO MPUOIMKAIOTCS K aBTOKOPPESAIMOHHON QyHKIMK muckpera. Ocrart-
K1 (OOKOBbIE IMHMKH) aBTOKOPPEISALMOHHONW (YHKIMHU CUTHAJIOB bapkepa He mpeBbIIIAiOT
BenmunHbl 1/N. Takue konpl cymectByoT A N<=13. Huwxke npuBoauTcs Tabnuia KoJoB
bapkepa.

Tab6mumua 28.2

0 1 2 3 4 ) 6 7 8 9 10 11 12
2 +1 -1

3 +1 +1 -1

4 +1 +1 -1 +1

5 +1 +1 +1 -1 41

7 +1 +1 +1 -1 -1 +1 -1

11 +1 +1 +1 -1 -1 -1+ -1 -1 +1 -1

13 +1 +1 +1 +1 +1 -1 -1 +1 +1 -1 +1 -1 41

Jlns renepupoBanus curHana bapkepa HeoOxoaumo B nporpamme I'eHepaTop cur-
HAJIOB NEpEeUTH Ha BKIAAKY -bapkep. [l 5TOro Hakath JIEBOW KIIABUILIEH «MBIIIWY HA
BKJIAJIKy ¢ Ha3BaHueM -Bapkep, mocie dero B okHe nporpammel I'eHepaTop curHajioB
0TOOpa3sATCs AIMEMEHTHI 3a/1aHUs TapaMeTpoB curHana bapkepa.

ITone BBOJA, pacnoyioxkeHHOE 1Mo Haanucbio Yacrora, I'u, npenHazHadeHo i 3a-
JIaHUSI 4aCcTOTHl MMITYJIbCOB TeHepupyeMoro curHana. Yacrora curnana f ceszana c ero
nepuoaom To (pucynok 28.50) 3aBucumoctsio f=1/To, Yacrora 3amaercs B reprax (I'm).

ITone BBOAa, pacnonoxeHHoe oA Haanucbio Ilepmoambl, npenHasHavueHo A 3a1a-
HUSl KOJMYECTBAa MMITYJIbCOB B OAHOM auckpere. Hampumep, s curnana bapkepa ¢ ko-
JIoM 4 TocieIoBaTeNbHOCTh (k OynmeT paBHa {+1; +1; -1; +1} nns xKomuvecTBa MEPHUOJIOB,
paBHOMY 1; ISl KOJIMYECTBA MEPUOJIOB, paBHOMYy 2 - {+1; +1; +1; +1; -1; -1; +1; +1}; pas-
Homy 3 - {+1; +1; +1; +1; +1; +1; -1; -1; -1; +1; +1; +1} u T.a. To ecTh B OJJTHOM JAHCKpETE
KOJIMYECTBO HMMITYJIbCOB OJIHOTO 3HAaKa YBEIWYMBACTCA B YHCIO pa3, PaBHOE 3aJaHHOMY
napametpy Ilepuoasl.
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[Tone BBODA, pacmonOKEHHOE MO/ HAIMUCHI0 AMIUIMTYAQ, TIPEeIHA3HAYCHO IS 3a-
JTAHWS aMIUTATY]BI (TMKOBOTO 3HAUEHHS) CUTHAJIA, C KOTOPOH OyIyT reHepupoOBaThCS CHT-
Hai. Ha pucynke o6o3HaueHa Ag. AMIUTUTY/A 3a0aeTcs B BobTax (B).

[Tone BBOMA, pacnonoxeHHOe o Haanuchio [lepuoa, npeaHa3HAYCHO ISl 3aIaHUs
KOJIMYECTBA JIMCKPETOB, T€HEPUPYEMBIX 32 OJHY CEKyHIy. Ha puCyHKEe 3TO OTHOIICHHE
N/T.

U . N=2 ,
A\ A AP A AP }
Aoll N/ W VvV W VvV W t

{Tn} . T =1cek .
Pucynox 28.50

[Tone BBIOOpA, pacmonoxeHHoe moxa Haanucklo Koa, mpennasHayeHo i BbIOOpa
kona bapkepa.

®dnaxxok, pacroNoKeHHBI clieBa OT Hagnmucu LMKJI, CIyXWT A 3aJaHusi OJHO-
KPaTHOTO JINOO MHOTOKPAaTHOT'O TMOBTOPEHHS CUTHaja. DIakOK MOXKET yCTaHABIMBATHCS
KakK /10 Havayia FTeHePUPOBAHHMS, TaK U BO BPEM.

[Tocne ycTaHOBKM HEOOXOAMMBIX TapaMeTPOB CUTHANA bapkepa u Hayana reHepupo-
BaHMs (HA4ajo TeHEpUPOBAHUS MPOUCXOAMUT MOCIE MOCIEeI0BATEIBHOTO HAXKaTHsI KHOIOK
Jlo6aBuTh curHand U BKIIOYHTH Bce CHTHAIIBI) OKHO MPOTPAMMBI IPUMET BHJI KaK IMOKa-
3aHO Ha pucyHke 28.51.

& ['eHe patop cHHaI0E

BriSop curnanos
- ClHYC - Phuran - Wy - Mun4 - Mor4d - Hrn - FPaiin
- Cuhyc - & - UM -Muna - Brog +Baprep

MapamMeTpel reHepaTopa Koaa Baprepa

| Hacrnorna, F o | MNMepuods) |Amnn, B | Flapuod, i | Koo
| 001000.00 | 0OOOO1 |1.00 | 0001.0 | *
CHES T A S B
| Homepn xanana | Cuanan |Huduxama-p VYoOSHR |.Eh:e CUZHIN L]

I Vo Il oo

PucyHoxk 28.51

Ha pucynke 28.52 npezncraBieHa aBTOKOppessIIuOHHAS (YHKIIUS CUTHAJIA C Iapa-
MeTpamH, 33JJaHHBIMU B TiporpaMMme I'eHepaTop curHanoB Ha pucyHke 28.51.
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Janepdks 12.32 Me
YROoBEHE -79.593125 mB™MB
orve, 423.05914 mB*MmBE

T
5000 It
1
HiT
i

(I, T .ﬂ\{l | e,
N
[I1])
(AR

-10 -5 1] 3 10
PucyHok 28.52

Ha pucynke 28.53 mpencraBneHsl ocIyuiorpaMmmsl curHainoB bapkepa.

MHorokaHaabHbIH ocuKAorpap = || L] ]
t=051240c Fon 2 = 12.0000 mE MHTepEan,

1.000

YacTtoTa

05 0502 0.504 0.508 0508 051
t=0.51240 ¢ ko4 3 = 10,0000 mB 50kMy ¥

Kon-go k1R

05 0.502 0.504 0.506 0.508 0.51 CrapT
t=051240 ¢ Kog 4 = 5.0000 mB

Januce

HTEHME

05 0502 0.504 0.506 0.503 0.51
t=0.51240 ¢ Fog &= B.0000 mB

04a 0502 0.504 0.506 0.503 0.51
t=051240 c Kog 7= 4.0000 mB
[Jcosmen,
Bpema, c
I 16i5.912400
04a 0502 0.504 0.506 0.503 0.51 QEHOE NeHKE
t=051240 c Fog 11 = 20000 mE
s Crew "0" %
045 0.502 0.504 0.506 0.505 0.51 [ oo
t=051240 c Kog 13 =-0.5578 mB OkHO N
1
¥poBeHb, %
0.5 0.502 0.504 [.506 0503 0.51 o

Pucynoxk 28.53
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28.2.1.12 Tenepuposanue Ha 6bix00€ 2eHePaAmMoOpa CUZHALA NOCMYNAIOWE20 HA
6X00Hble KAHAIbL

s reHepupoOBaHKs Ha BBIXOJE I'€HEpAaTOpa CHUTHaja, ITOCTYIAIOIIET0 HAa BXOJHbIE
KaHaJbl, He00X0AUMO B mporpamMme I'eHepaTop cuMrHasnoB mnepeiTd Ha BKIAAKy -Bxon.
Jnst 3TOro HaXkaTh JIEBOW KJIABHILEH «MBIIIM) HA BKJIAJIKY C Ha3BaHUEM -Bxon, nmocie yero
B OKHE mporpammbl I'eHepaTop CHIrHa0B O0TOOpA3ATCS 3JIEMEHTHI 3a/laHusl MapaMeTpOB
CUTHAJIA.

[Tone BbIOOpa BXOMHOTO KaHana (KaHal TaKKe MOXKET ObIThb BUPTYaJbHBIM), pacIio-
JI0KEHHOE IMOJ1 HAaANMMChio BX0AHOI KaHaJ1, mpeHa3HaYeHo [T BRIOOpa KaHaya, CUTHA C
KOTOpOro OyJIeT MoJaBaThCs Ha BBIXOJ] TeHepaTopa.

ITone BBoxa, pacnonoxxeHHoe nox Haanucelo Kod(puumeHrt, npeaHasHayeHO s
3amanus KodduiMeHTa yCUICHUs CUTHAlIa repenaBaeMoro ¢ BxogHoro kanana AL nva
BBIXO/JI T€HEPATOpA.

[Tocne ycTaHOBKHM HEOOXOJUMBIX MapaMeTPOB U Hadalla FeHepUpOBaHUs (HaYayo re-
HEpUPOBAHUS MPOUCXOAUT IOCIIE MOCIEI0BATEIbHOTO HaXkaTusl KHONKK /lo0aBUTH curHai
U KHOMKU BKJIIOYMTHL BCE CUTHANIBI) OKHO MPOTpaMMbl MPUMET BUJ KaK MOKa3aHO Ha pH-
cyHke 28.54.

¥ ['e e patop curHanos

Bridop curnanos

- ClHyc - PAuran - Wyra - MunH - Nor4rd - Mrn - Pain
- Chyc2 - Ak - UM -Muna +Brog - baprep
Ex0HOH KaHan
| BxodHod xaHan |Kos¢qbuquenm
| Curnan3 | O1.000
O!

| HoMep KIHIRI | Cuanan |&1H6ur{amop VROSHA |Bce CUEHIRE!

5 I Ve I Bioveio

Pucynox 28.54
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ZETLab Iporpamma MHOIOKAHAJIbHbBII TEHEPATOP

29 TIporpamma MHOTI'OKAHAJIBHBIV TEHEPATOP

29.1 Ha3HayeHHe NPOrpamMMblI

[Iporpamma MHoOrokaHaJbHbI IeHepaToOp TNpeaHa3HadeHa i (opMUpOBaHUS
CHUTHAJIOB Ha BBIXOJIHBIX KaHAJIaX yCTPOMCTB, MPOU3BOAUMBIX 3AO "DJIEKTpPOHHBIE TEXHO-
JIOTUM U METPOJIOrMYecKrue cucTeMbl". TUIbl reHepUpyeMbIX CUTHAJIOB: CUHYCOUJAJIbHBIN
U MeaHap. MakcuManbHOE KOJIMYECTBO KaHAJIOB paBHO KoynyecTBY BbIxoJ0B LIAII Bcex
MOJKJIIOYEHHBIX YCTPOCTB. OCOOCHHOCTHIO MPOrPaMMBI SIBJISIETCS CHHXPOHHU3AIUS TeHe-
PUPYEMBIX CUTHAJIOB.

[TporpaMmMa MHOrokaHaJIbHBIH IeHePaTOP MOPOXKAAET BUPTYyalbHbIE KaHaJbI, KO-
TOpBIE B CIIMCKax BBHIOOpA KaHAJIOB B IporpaMMax u3 cocraBa ZETLab mosiBsarcs ¢ Ha3Ba-
Husimu 'enepartop 1, lenepatop 2 u T.1. J[aHHBIMU 3THX BUPTYaJbHBIX KaHAJIOB OymyT
JTaHHBIE C BbIXOJAa LU(]PO-aHATOroBOro npeodpazoBaTelns (BbIXOA reHeparopa) U OyayT
JOCTYIIHBI JIJIs1 TIOCIISTYOIIETO aHaIn3a IPYTUM rporpaMMam u3 cocrasa ZETLab.

[TporpaMMa Mmo3BOJISIET yIpaBlIEHUE OJHOBPEMEHHO HECKOJBKUMH BBIXOJAMU I'e€He-
paropa curnanoB (uudpoaHaTIOroBBIMH MPEOOPA30BATEIAMH) KaK OJHOTO IOAKIIOYCHHOTO
YCTPOMCTBA, TaK U HECKOJBKHX.

Buumanue! [Tporpamma MHOrokaHaJdbHBIN TeHEPATOP MOCTABISETCS TOJIBKO C
YCTPOHCTBaMH, B COCTaB KOTOPBIX BXOJIUT U(POaHATIOrOBhIi mpeodpazosarens (LIAIT).

29.2 OmnucaHue NporpaMmmsl

Hns 3amycka mporpaMvbl MHOTOKAHAJIBHBINA FreHEPATOP HEOOXOIUMO W3 MEHIO
I'enepatopsl (pucynok 29.1) manenu ZETLab BbiOpate koManay MHOroKaHaJIb-
HbI reneparop. Ha skpane moHuTopa orobpaszurcsa padbodyee OKHO mporpamMMmbl MHoro-
KaHAJbHBIH reseparop (pucyHok 29.2). B 3arojoBke okHa, Iocjie 3alycka MporpaMMbl,
Oyznet oToOpa)kaThCsl Ha3BaHNE IPOrPAMMBI.

| leHepaTope Peructparop AETE
[eHepaTop cHrHanos
MHorok.aHaNEHEIR reHepaTop

Pucynok 29.1

IpuMeyaHue: MPoOrpaMMy MOXKHO 3aIyCTUTh HEMOCPEACTBEHHO M3 paboueil Aupek-
topun ZETLab (nmo ymomuanmio: c¢:\ZETLab\). Wms 3amyckaemoro daiina:
ManyChanDac.exe.

KonnuecTBo 3amyckaeMbIx mporpaMM MHOrokaHaJbHBIA FeHepaTop ONpeIesIeTCs
KOJIMYECTBOM HCITOJIB3YEMBIX B U3MEPUTEIIBHOM CHCTEME YCTPOMCTB, MPOU3BOAUMBIX 3A0
"DNEKTPOHHBIE TEXHOJIOTMH U METPOJIOTMUECKUE CUCTEMBI', C YCTAHOBJIEHHBIMU B HHUX
LIAII. Hampumep, BHemHuid Moayinb «ZET 2XX» mmeeT nBa BbIXOJa reHeparopa, cooT-
BETCTBEHHO MO>KHO 3aIlyCTUTh JBE NMporpaMmmsl MHOroKaHAJIbHBIH IreHepaTop.
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porpamma MHOITOKAHAJIbHbBIN TEHEPATOP ZETLab

[#5| MHOroKaHanbHLIA rEHEpaTop =101 x|

KonMUecTBo reHepaTopoE |2 'I HacToTa cHHana, M I 10.00

kiaHan reHepaTopa K.aHan 1 | kianan 2

MexaaHEH KaHan MeHepaTop 1 FeHepaTop 2

THN cHrHana GHHYC CHHyC

FanonHeHe Henpep. HEnpep.
¥poeeHe, B 0.500 0.G00
haza, rpaa 0.0 0o
CMewsHHe, B 0,000 0.000
YpoeeHe 2, B

haza 2, rpan

PucyHnoxk 29.2

B BepxHeil cTpoke OKHa MporpamMMbl BBIOMpAETCss KOJMYECTBO IT'€HEPAaTOPOB U 3a/1a-
€TCs YaCTOTa CUIHAJIOB.
B mnosie BbIOOpa KoMMYeCTBa T€HEPaTOPOB [1 - BbIOMpATh HYKHOE KOJIUYECTBO
MOYKHO JIBYMsI CIIOCOOaMU:
- HaXaTh Ha CTPEIIKY IOJISl M «MBIIIBIO» BBIOPATh U3 PACKPBIBIIETOCS CITUCKA HY>KHOE
3HAYCHHE;
- HaXaTh JICBOW KHOIMKOW «MBIIIM» Ha T0JE M MPU HOMOIIU POJIMKA «MBIIIHY, JTHO0
KHOMOK KJIaBUATYPHI CO CTPEIIKAMU <T>u<l> BbIOpATh HYXKHBII 37IEMEHT.
Jiis Toro yToOBI 337aTh YaCTOTY T€HEPUPYEMBIX CUTHAJIOB, HEOOXOIMMO HaXKaTh Jie-
BOIf KHOIIKOM «MBIIIN» B Tofe | 10.00 M BBECTHU HY)KHOE€ 3HAYCHHUE C KIaBHATYPHI.

Hwuxe pacnonaraercss tabiuiia ¢ mapaMeTpaMu T'eHepUpyeMbix curHanoB. Komuue-
CTBO CTOJIOIIOB TaOJMIIBI COOTBETCTBYET KOJIMYECTBY I€HEPUPYEMbIX cUrHayioB. Kaxmas
CTpOKa TaOJUIIBI 3aKpallieHa OMpe/IeSICHHBIM IIBETOM. 3eJICHBIH IIBET CTPOKU O3HAYAET, YTO
napaMeTp 3TOM CTPOKM MOXHO 3a/1aBaTh, PO30OBBIM LIBET CTPOKHM O3HAYaeT, YTO MapaMmeTp
9TOW CTPOKU 3aBUCHUT OT BEPXHHUX CTPOK M HE MOXKET OBITh U3MEHEH BPYUHYIO.

PaccMoTpuM TabmuIry mocTpouHo:

Crtpoka Kanan reHeparopa — B Heil 0TOOpakalOTCs Ha3BaHUS KaHAJIOB MHOTOKa-
HanpHOTrO reHeparopa. Ctpoka ceporo mpera. [lapamerpsl B 3TOH cTpoke HE MOTYT OBITh
N3MEHEHBI.

Crpoka Ucxoanblii kKaHAaT — B HEll BEIOMPAIOTCS KaHAIbl TeHEPUPOBAHUS CUTHAIIOB.
Jlns BeIOOpa BBIXOJHOTO KaHaTa HEOOXOAMMO HAXKaTh JIEBOM KHOMKOHN «MBIIIN» Ha HYX-
HYIO SYEHKY cToJI01a BRIOpaHHOTO KaHajla MHOTOKaHAIbHOTO reHeparopa crpoku Mcexoa-
HbIi KkaHaJ. [locie yero oToOpa3uThCS CIHCOK BBIXOAHBIX KaHAJIOB (B Ha3BAHUH BBIXO/I-
HBIX KaHAJOB CHAayaja IMUIIETCS HOMEp IeHeparopa, a jajiee TUI M HOMEp YCTpoicTBa
ZET, Ha BBIXO/JE KOTOPOTO OYIET T€HEPHPOBATHCS CUTHAN). B 3TOM cmmcke (puUCYHOK
29.3) BKIIIOYEHHBIA KaHal OyaerT oTrMeueH (iakkom. [ BEIOOpa HYKHOTO BBIXOJHOTO
KaHajia [l TeHEPUPOBAHUS HY)KHO Ha)KaTHEM JICBOH KHOIKOW «MBIIIM» BBHIOpATh Ha3Ba-
HHE 3TOT0 KaHasa.
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ZETLab Iporpamma MHOIOKAHAJIbHbBII TEHEPATOP

Crpoka Tunm curHajia — B Heil BEIOMpaeTCsl TUII TeHEpUpyeMoro curHana. s Bel-
Oopa Tuma curHaiza HeoOXOJUMO Ha)XkaTh JIEBOM KHOMKOW «MBIIIN» HA HYXHYIO Y€Ky
cTos01a BHIOPAaHHOTO KaHalla MHOTOKaHAJIbHOTO TeHeparopa crpoku Tumn curnaga. Iocne
4ero oToOpa3uThCs CIIMCOK TUIIOB CUTHAIOB. B aToM crucke (pucyHok 29.4) BeIOpaHHBII
TUM OyneT oTMedeH (uaxxkoM. J[s BeIOOpa HY)KHOTO THUTIA TEHEPUPYEMOT0 CUTHAJIA HEe0O-
XOJIUMO Ha)KaTHEM JIEBOM KHOIKON «MBIIINY BBIOPATh Ha3BaHHE STOrO THIIA.

Crpoka 3amoJiHeHMe — B HEil BBIOMpaeTCs BapUaHT 3allOJHEHUs curHana. J{ins BeI-
Oopa BapuaHTa 3alOJHEHUS CHTHala HEOOXOIMMO HaXKaTh JIEBOM KHOMKOM «MBIIINY Ha
HYXHYIO sY€HKy CTO011a BEHIOPAHHOTO KaHala MHOTOKaHAJIBHOTO TeHepaTopa CTPOKHU 3a-
noJjiHeHue. [Tocne yero oToOpa3suThCs CIMCOK BAPUAHTOB 3allOJIHEHUsI CUTHAJIOB. B aTOM
crmcke (pucyHok 29.5) BbIOpaHHBINM BapHaHT OyzaeT orMedeH ¢uiaxkoMm. s BeiOopa Hy k-
HOTO BapHaHTa 3alOJIHEHUS CUTHAIa HEOOXOAMMO HaKaTHeM JIEBOM KHOMKOM «MBIIIN
BbIOpaTh Ha3BaHUE 3TOTO BapUaHTA.

laHan renepaTopa K.aHan 1 | kianan 2 laHan renepaTopa K.aHan 1 KaHan reHepaTtopa KaHan 1

MexaaHEH KaHan FeWepaTtop 1 ;| FeHepaTop 2 MexaaHEH KaHan FeHepaTop 1 MecxaaHEH KaHan lenepatop 1

THA cMrHana GHHYG CHHYGC THA cMrHana GHHYG TR curHana GHHYGC

ZanonHeHKe v MeHepaTop 1 Zek210 M2611 ZanonHeHke Henpep. ZanonHeHke HEMpEp.

¥poeeHe, B FeHepaTop 2 Zek210 M1l ¥poeeHe, B v CHHYE 0 YpoeeHe, B V Hel‘lpepblBHblﬁ

haza, rpaa FeHepaTop 3 ZetZ20 Me169 taza, rpaa MEAHAD 0 haza, rpaa 1."8

CMewsHHe, B FeHepaTop 4 Zet220 N2169 CMewsHHe, B Ju] CmeaweHne, B g1z

YpoeeHe 2, B T YpoeeHe 2, B ¥poeeHe 2, B

haza 2, rpan | haza 2, rpan haza 2, rpan |
Pucynok 29.3 Pucynox 29.4 Pucynox 29.5

Crpoka YpoBenb, B — B Heil 3ajjaeTcs ypoBeHb reHepupyeMoro cursiana. s me-
aHApa 3TO MaKCHUMAaJbHOE 3HAuY€HHWe, I cuHycoupanpHoro curhana — CK3. [lng toro
YTOOBI 3a/1aTh YPOBEHb CUTHaIa, HEOOXOJUMO HaXaTh JIEBOM KHONKOW «MBIIIN» Ha HYX-
HYIO0 sfYeliKy cTos0Ija BHIOpAaHHOTO KaHajla MHOTOKaHaJIbHOI'O T'€HepaTopa CTpPOKH Ypo-
BeHb, B. [Ipu 3TOM BOKpYr sSUeiku MOSIBUTCS MYHKTUpHAs paMKa. 3HAYEHHs] BBOJASITCS C
KJIaBHATyphl. J[Js yCTAaHOBKM BBEJCHHOTO 3HAYCHMs HEOOXOAMMO HaKaTh Ha KJIAaBUATYpe
kjaBury <Enter> niam HaXkaTh KHONKOM «MBIIINY BHE BEIOpAaHHON SYEUKHU TaOIUIIBI.

Crpoka ®a3za, rpax — B Hell BeIOMpaercs ¢a3a reHepupyemoro curxana. s Toro
4yTOOBI 3a/1aTh (ha3y CUrHaia, He0OOXOIMMO HAXKaTh JIEBOM KHOMKOW «MBILINY» HA HYKHYIO
SA4YeiKy cTosIOIa BEIOPAaHHOTO KaHala MHOTOKaHAJILHOTO TeHeparopa ctpoku da3za, rpaf.
[Tpu >TOM BOKpPYT SYEMKHU MOSBUTCSA MYHKTUPHAs paMKa. 3HAUEHHs] BBOJSATCS C KJIaBUATy-
pbl. [l yCTaHOBKM BBEIEHHOTO 3HAUYEHUS HEOOXOAMMO Ha)KaTh Ha KJIABUATYPE KIABUIIY
<Enter> unu HakaTh KHOTIKOW «MBIIIN» BHE BEIOPAHHON SYEHKHU TaOIHIIBI.

Crpoka Cmemenue, B — B Heil 3aaeTcs cMellleHue reHepupyemMoro cursana. s
TOTO 4YTOOBI 33/1aTh CMELICHHE CUTHala, HEOOX0IMMO HaXaTh JIEBOM KHOMKOM «MBIIIN) Ha
HYXHYIO S4eiKy cTojOla BHIOpaHHOTO KaHajlla MHOTOKAaHAJIBHOTO Te€HepaTopa CTPOKU
Cmemenue, B. Ilpu 3ToM BOKpYr sSiUeiku MOSIBUTCS MyHKTHpPHAs paMKa. 3HA4Y€HUS BBO-
JATCA C KIaBUATyphl. i1 yCTaHOBKM BBEJCHHOTO 3HAYEHUs HEOOXOJMMO HakKaTh Ha Kiia-
BUaType KiaBuily <ENter> mwim HakaTh KHONKON «MBIIIN BHE BHIOpAHHOM suelKku Tad-
JIULIBL.

Ctpoka YpoBeHnb 2, B — ypoBeHb BTOPOTO MUMITYJIbCA CHHYCOWIAJIbBHOTO CUTHaja ¢
3anonHeHneM 1/8. 3amaeTcs Tak ke, Kak ypOBEHb CHTHAJIA.
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Crpoka ®a3a 2, rpajg - ¢a3a BTOpOro MMITyJbCa CHHYCOMAAIBHOIO CUTHANA C 3a-
nosiHeHHeM 1/8. 3amaercs Tak ke, Kak (a3a CUTHaa.

Ha pucynke 29.6 npeacraBieHO OKHO NpOrpaMMbl MHOTOKaHAJIBHBIA I€HEPATOP C
3aMI0JTHEHHBIMH TIOJISIMH, a Ha pUCYHKE 29.7 - COOTBETCTBYIOIINE OCLHMIIIIOTPAMMBI CUTHA-
JIOB.

[%5 MHorokananeHbIH reHepaTop o ] oA |
KOMMUECTED ReHEpaTOROE m YacTOTE CHHANS, ML IW
kiaHan reHepaTopa K.aHan 1 | kianan 2 K.aHan 2 | kiaHan 4
MexaaHEH KaHan MeHepaTop 1 FeHepaTop 2 TeHepaTop 3 | MeHepaTop 4
THN cMrHana CHHYT CHHYT CHHYT CHHYT
ZanonHeHMe HEMpep. Henpep, 192 Gz
¥poeeHe, B 0.500 0.500 0.500 0.500
haza, rpaa 0.0 o0.0 oo 0o
CeweHie, B 0000 0.000 0.000
¥poeeH: 2, B - oom

haza 2, rpan 0.0

PucyHoxk 29.6
Mﬂorunaﬂanbnhl'ﬁi ocumanorpad -0 5'
t=0.20000 c [eneparop 1= 0.00 mB MHT=pEan, &
s =2 s s ~ ~ I = = . ~ 1.000

NSNS NSNS NSNS S ]
_5005 y : = \ 3 N i - N —
0 01 02 03 04 0s 06 07 08 09 Jes0ery =]
t=0.20000 c lenepartop 2 = 1414.18 mB KOn-B0 KHn
1500
-
1000 A J
500 BTOMAC.
0% : | : : : : : : : Cr
0 04 02 03 0.4 05 06 o7 0s 04 Jance
t=0.20000 c [eHepatop 3= 0.0 mB YreHie

i 01 nz [ik] n4 ns g n7 na 03 | ||
t=0.20000 c [enepatop 4 = 0.3 mB [ Cosmew,
Bpema, o
O — A {1 555300000
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i a1 nz [ik] n4 ns nE ny ng na |°-1°e" =l

Pucynok 29.7
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ZETLab IMporpamma PET'YJISITOP

30 Mporpamma PEI'YJIATOP

30.1 Ha3HavyeHHne NpPOrpamMmblI

IIpou3BOACTBEHHBIE MPOLECCH XapaKTEPU3YIOTCS MHOKECTBOM PEryJIUPYEMBIX Be-
JUYHH: TEMIEPATypOH, JABJICHUEM, PACXOJOM, KOHIEHTpAaUued U T. ., KOTOPbIE Ha3bIBa-
IOTCSl TTapamMeTpaMu Iporecca. YToObl TEXHOJIOTHYECKOe 000pyAoBaHHEe paboTaio B Tpe-
O6yemoM pexkume, To ectb ¢ BbiIcokuM KII/I, ¢ 3a1aHHON MPOM3BOAUTENIBHOCTHIO, 1aBAJIO
NPOAYKIMIO HEOOXOIMMOI0 KayecTBa U padoTall0 HAJEKHO, HEOOXOAUMO TMOIEPKUBATD
BEJIMYMHBI, XapaKTepU3YIOIKe MPOLECcC, B OONBIIMHCTBE CIy4yaeB OCTOSTHHBIMU. JTa 3a-
Jlaya BO3JIO)KEHA Ha CHCTEMBbl aBTOMAaTUYECKOI'O PEryJIMpOBaHUS U CTAOMIM3ALUU TEXHO-
JIOTUYECKHUX IIPOLECCOB.

IIporpamma PeryasTop InpeaHa3HadeHa Ui CO3JAHUSA ABTOMATU3UPOBAHHBIX CH-
ctem ynpaBineHusi Ha 6aze moxmyneir ALII-LIAIL, nampumep monynb «ZET 2XX», mus
MOAICpKaHUA KOHTPOJIUPYEMOM BEJIMYMHBI, PABHOM 33JaHHOMY 3HAYEHUIO.

[Iporpamma Peryasitop peanusyer ¢yHKuuu aByxmnosuimonnoro u [THA/I-
perymstopa ¢ 00paTHOH CBSI3BIO.

JIByXIIO3ULIMOHHBIN PETYJIATOP, 3TO PErYJIATOP Yy KOTOPOrO PETYIHUPYIOIIUNA OpraH
10/ JEMCTBUEM CUTHAJIA OT AATYUKA MOYKET 3aHMMATh TOJBKO OJHO M3 JIBYX KpPalHHUX I10O-
JIOKEHUH: «OTKPBIT» — «3aKpbIT». [Ipy 3TOM NPUTOK SHEPIUM WU BELIECTBA K PETYIHPY-
e€MOMY OOBEKTY MOXKET OBITh TOJIBKO MAaKCUMAaJIbHBIM MJIM MUHUMAaJIbHBIM. Takoil Tui pe-
TyJsTOpa OINpeAeNsieT NOCTOsIHHbIE KoJeOaHus MepeMEHHON Ipolecca BOKPYT 3a/aHHOIO
3HaueHus. [IpyunHa MOMyJISIpHOCTH B €ro MPOCTOTE MPU YAOBIETBOPUTEIBHOM KAaueCTBE
peryaupoBaHus. B 3aBUCMMOCTH OT 33JjaHHOW BEIMYMHBI YCTAHOBKHM U M KOPUAOpa JOIYC-
Ka AU, IpY NPEBBIIEHUH PETYIUPYEMON BEIUYHUHBI Y YPOBHS U + AU peryisTop OTKIHOYa-
€TCs, B Cillydae, KOI/la BEJIMYMHA Y CHM)KAECTCSI HUKE YPOBHSA U - AU peryssarop BKIOYAET-
cs. JIByXITO3MIIMOHHBIE PETYJATOPBI, KAK MPABUIIO, MUCIIOJIB3YIOTCA B IPOCTBIX CHCTEMax
YIPaBIEHUS TEMIEPATYPON WM B CUCTEMAX NMPEAYNPEKICHUS NPEBBILICHNS YPOBHS Ia-
pamerpa.

Jnsa noctrxkeHus TpedyeMOol TOUHOCTH CUCTEMbI YIPABJICHUS M ONTUMAIBHOM KOP-
peKLMy moMex paboTa peryiasiTopa JOKHA YYUTHIBATh MEPEIaTOUHYI0 XapaKTEPUCTHKY
nporecca. OTHM LEISAM CIy)XaT CXeMbl ¢ oOpaTHOW cBs3bio ympasisembie [TN]I-
PEryIATOPaMH.

TN /I-perynarop, 3T0 peryiasTop y KOTOpPOro peryJMpyOLUnd oprad Moj IeHCTBUEM
CUTHAJIa OT JaTYMKa MOXET 3aHUMaTh JI000€ MOJIOKEHNE MEXy KpalHUMU MOJOKEHHU -
MU: KOTKPBIT» — «3aKpbIT», U MOJIOKEHHUE 3TO 334AE€TCS C TOMOLIBIO TPONOPLHOHAIBHOIO
MHTETpaIbHOTO U u(pdepeHuanbHoro KoaQpGuIMeHToB ynpasisemoro npouecca. [T1]]-
perymstop 6b11 n306peteH B 1910 rogy. B 1942 rony 3urnep u Hukosbce pazpaboTaiu me-
Tonuky ero Hactpoiiku. Cpemu IIW/[-perynsatopoB 2/3 mpuxoIuTcs Ha OJAHOKOHTYpHbBIE
peryasTopsl ¥ 1/3 Ha MHOrOKOHTYpHBIE. [IpocTeiinas cxema aBTOMaTH4ecKoro peryanupo-
BaHUS C 00paTHOH CBs3bIO TIOKa3aHa Ha pucyHke 30.1. B Helt 650k R Ha3bpiBaeTcs peryss-
TopoM, P — o0bekTOM ympaBieHus, U — ynpaBiasiOUMM BO3ACHCTBUEM WM YCTaBKOM, € —
CUTHAJIOM PACCOINIACOBAHMS WM OIIMOKH, Y — BBIXOJHOW MEPEMEHHOM, W — jKeJaeMbIM
3HAYECHUEM BBIXOJHOU IIEPEMEHHOM, Z — BHEIIIHUM BO3MYILAIOIIUM BO3IEHCTBUEM.

30-1
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[TN1-perynaropsl nensTcst Ha: nponopuuoHanbHoro aeiictsus (I1-perymnsartop), npo-
nopuuoHanbHO-Iupdepenunansuoro aedctsus  (I1J[-perynarop), mnpomnopuuoHaIbHO-
uHTerpanbHoro  aevctBus  (IIM-perymarop), mponopruoHanbHO-IU(GepeHIIHaTBHO-
uHTerpanbHoro aeictus (ITUI-perymstop).

|2

\4

Pucynok 30.1

Ecnu ynpasistoniee Bo3ieicTBue U peryistopa R onuceiBaercs BbIpaXKeHUEM:

de(t)
u(t) = {e(t)+—je(t)dt +To =0 |

rae K — koo dunuent nepenayuu, 7i — MOCTOsIHHAS HHTETpUpOBaHusi, Tq — IOCTOSIH-
Hast auddepeHnrpoBanus, TO Takoil peryisarop HaswiBatoT [IMI-perynstopoM. Otu Tpu
napameTpa MoJ0uparoT B MPOIECCe HACTPOMKU PErysiTopa TaKuM 00pa3oM, YTOOBI Mak-
CUMAaJIbHO NPUOIU3UTH aITOPUTM (PYHKIIMOHUPOBAHUS CUCTEMBI K KeJlaeMOMY BUITY.

B 3aBucumocT oT THNa 00BEKTa yNpaBiIeHHs JOCTaTOYHO MPUMEHEHHE Oosiee Ipo-
croro II-perynsaropa, [IN-perynsatopa nnu I1/[-perynstopa, KOTOpbIE SBISIOTCS YaCTHBIMHU
cnyuasimu [T /[-perynsropa npu COOTBETCTBYIOILEM BBIOOPE MOCTOSHHBIX WHTEIpPUpPOBa-
HUS U AU} depeHnpoBaHus.

H-pCFYHSITOp OIMUCBIBACTCA CIICAYIOIIHUM BBIPAKCHUCM:

u(t) = Kle@)].

HI/I-per.HSITOp OIMUCBIBACTCA CIICAYIOIINM BBIPAKCHHUCM:
1 t
u(t) = K[e(t) = e(t)dt} .
Ti 0

I1/1-perynarop OnuCchIBaeTCs CAEAYIOIMINM BbIPAXKEHUEM:

de(t)
u(t) = [e(t)+T dt}
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Haubonbmee OvicTpoaeiictBue odecnieunBaet [1-perynstop. Onnako, ecinu ko3ddu-
et ycuienus Il-perynsaropa man (4aie Bcero 3To HabOIOJaeTcss B CHCTEMax C 3amas-
JBIBAHUEM), TO TAKOW PETYJIATOp HE 00ECHeuruBaECT BHICOKOW TOYHOCTH PETYJIHPOBAHUS, B
9TOM Clly4yae BEJIMKa BEJIUYMHA CTATUUYECKOM OIIMOKH.

HaubGonee pacnpoctpaHeHHblM Ha mnpaktuke sasisgercs IIW-perynstop, koTopblit
o0ecrieunBaeT HYJIEBYIO CTAaTHYECKYIO OIIMOKY pPEryJIMpOBaHHUs, JOCTATOYHO IPOCT B
HACTpOIiKe, TaK KaK HaCTpauBarOTCs TOJIBKO JIBa llapaMeTpa. B Takom peryinstope nMeercs
BO3MOXHOCTbh ONTHMM3ALMU, YTO 0OECIeunBaeT YIpPaBICHUE ¢ MUHUMAJIBHO BO3MOXKHOM
OmMOKOH perynupoBanus. Maiiasi 49yBCTBUTEIBHOCTD K ITyMaM B KaHAJIe U3MEPEHUSI.

Jns Hanbosiee OTBETCTBEHHBIX KOHTYPOB pEeKOMEHAyeTcs ucronb3oBanue [TM/]-
peryisTopa, obecrneunBaroniero Hanboiee BEICOKOe ObIcTpoeiicTBue B cucteme. Cremyer
YUUTBIBAaTh, YTO 3TO YCJIOBHUE BBINOIHAETCS TOIBKO IPU ONTHUMAJIBHBIX HACTPOMKAX BCEX
Tpex napametpoB. [I1/[-perynstop cieayer BbIOMpATh AJI CUCTEM PErYIUPOBaHUS, C OT-
HOCHUTEJIbHO MaJIbIM YPOBHEM IIIYMOB U BEJIMYMHOM 3ara3/(bIBaHus B 0ObEKTE YIPABICHHUS.

30.2 OnucaHue NporpaMmsbl

s 3anmycka nporpammel Peryasitop HeoOXoauMO U3 MEHIO ABTOMATH3amus (pu-
cynok 30.2) nanenu ZETLab BeiOpats komanny Peryasitop. Ha skpane MoHutopa oto0-
pasutcsi pabouee okHO mporpammbl PeryasTop (pucynok 30.3). B 3aronoBke okHa mpo-
rpamMMbl OyzIeT 0ToOpaxaThcs Ha3BaHUE MTPOrPaMMbI i Ha3BaHUE BHIOPAHHOTO KaHaa.

ABTOMaTUZAUMA CepeucHbie
Perynarop
ApupMomMeTp
@ PUALTPAUMA CUrHANOE
% Popmyna-Zet

912 KoHeeprop aiinos

Pucynok 30.2

BryIATop -

0.0000000 =] - [apameTpel

. E BEN-HTE ] L J |

Pucynox 30.3

IIpumeyaHue: TPOrpaMMy MOYKHO 3aITyCTHTh HEMOCPEACTBEHHO M3 paboueil aupek-
topuu ZETLab (mo ymomuanuto: C:\ZETLab\). ms 3anmyckaemoro daiina: Regulator.exe.

B neBoit wactu pabouero okHa mporpammbl Peryasitop pacnonoxkeH rpadudeckuit
MHAUKATOP, B KOTOPOM OTOOpa)katoTcsl YPOBHM CHTHalla BHIOPAHHOTO KaHaja B YCTaHOB-
JIEHHBIX €AUMHUIAX U3MepeHus. EAMHUIBI n3MepeHns ycTaHaBIMBalOTCs B porpamMme Pe-
AakTupoBanue (aiiyioB mapamerpos (myHKT 5 HacTosiero PykoBoacTsa oneparopa).
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CrpaBa oT rpau4ecKkoro MHIUKATOpa pacrojaraerTcsi TEeKCTOBOE IOJe, B KOTOPOM
3aj7laeTcs yepKUBAEMbli ypOBEHb (YCTaBKa).

Ilox moseM BBOJA YIEp>KMBAaEMOI'O YPOBHs PACIIOJIAracTCsi MHAUKATOP COCTOSHUS
BKJIIOYEHUS/BBIKIIIOUEHHs Iporpammbl PerynasTop. 3eieHoro nsera WM IMONEPEMEHHO
3€JICHOI'0 U KPAaCHOI'O IIBETOB — IPOrpaMmMa BKJIIOUEHA U YCTAHOBJICHHBIN PEKUM PETYIIU-
poBaHus padotaer. KpacHoro nsera — nporpamma BbIKJIIOUEHA JTMOO HE MPaBUIbHO OBbLIM
3a/1aHbI [TApaMETPbI PETYIMPOBAHMUS.

KHonka BK/II04HTH 3aItycKaeT MpoLece yIpasieHus peryaupyeMon sennyunsl. [1o-
CJle Ha)KaTWs KHOIKM BKIIOYHUTBL, OHA IEPEHMMEHOBBIBACTCS B KHOIKY BBIKJIIOYHUTH, U
COOTBETCTBEHHO, HA)KaTUE KHOIKU C HAJNUChIO BBIK/IWOYUTE Oy[eT ocTaHAaBIUBAaTh IIPO-
L[ECC YIIPABJICHUA.

Knonka ITapamerpsl ciayxuT U Bel30Ba okHa HacTpoiika mapamerpos peryJs-
TOpA.

Knonka hd , pacroJoXkeHHas Moy KHomkoii Ilapamerpel, CIyXKHT s
BKITIOYCHUSI/BBIKIIIOUEHHS TPpaUKOB 33JaHHOTO M peanbHoro npoduiei. Ilocne Haxartus
KHONKHM nporpamMMa Peryasitop mpuMmer BHUJ Kak moka3aHo Ha pucyHke 30.4. Knomka
BKJTIOYCHUSI/BBIKITFOUEHHS 1TOCIIE BKIIOUEHUS Tpaduka MpuUMeT BUA |[.
BETCTBEHHO, IPU Ha)KaTUU OY/ET BBIKJIIOYATh IpaduKy.

JIis BBIXO/Ia M3 MPOTPaMMbl HEOOXOIMMO HaXKaTh KHOINKY [E], pacroyioKeHHYO B
IIPaBOM BEPXHEM YIIIy OKHA.

ef=i-
I Belkn0YMTE I A |

T=-2949c¢c TekyWMA = 264 20 WeTapkadno.0o
Brixogla0.00
300

i EE VS Vo Vi Ve Ve Vi VR Ve
e
-30 =45 -20 158 =10 =8

Pucynox 30.4

PRy TATOP = CHIHa

30.2.1 Hacmpoiika napamempog pecynamopa

IIpyn HaxaTuu J1eBOM KHOMKOM «MbIIM» KHONKH Ilapamerpsl, pacronokeHHON B
npaBoil yactu pabodero okHa mnporpammbl Peryasitop, oTkpbiBaercsi okHo Hactpoiika
napamMerpos peryJsitopa (pucynok 30.5).

B pamke BxoaHoii kanas okHa HacTpoiika napaMeTpoB peryJsitopa BelOUpaercs
KaHaJ 00paTHOU CBSI3U, U3MEPUTEIbHBIN KaHAJI HA KOTOPOM HEOOXOJMMO yIep:KUBATh 3a-
JTaHHBI YPOBEHb.

B pamke BbIxoaHo# kaHasa BeIOMpaeTcs KaHaN Ui YIPaBICHHUS UCHIOJHUTEIbHBIM
MEXaHU3MOM.
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ZETLab IMporpamma PET'YJISITOP

YrpaBisromuii KaHall MOKET OBITh aHAJTOTOBBIM BBIXOJIOM T'€HEpaTopa WM KaHAIOM
nudpoBoro nmopra. YIpapieHHE HCIOJHUTEIBHBIM MEXaHU3MOM C aHAJIOTOBOTO BBIXOJA
OCYIIECTBIISICTCA HAIMpPSKEHUEM MOCTOSIHHOTO TOKa. /[ aHamoroBoro BhIXOJA 3a7al0TCs
MaKCHMaJbHOE€ M MUHHUMAJIbHOE 3HAYEHHE BBIXOJHOTO YpoBHA. s BhIOOpa mudpoBoro
nopTa (Ipu yCIOBUU KOMIUIEKTALMU YCTPOWCTBA IIU(PPOBBIM MOPTOM) B Ka4eCTBE yIpaB-
JSIOIIET0 KaHala HeoOXoauMo B pamMKke BBIXOAHO# CHUIrHAJ HaXaTh JIEBOM KIIaBUIICH
«MBIIN» Ha TEpeKIoYaTenb (&) Undposoid . J[711 BBIOOpa aHAIOTOBOTO BBIX0/a (BBIXOJ Te-
HEpaTopa) B KauecTBE YIPABIAIOIIEIO KaHalla HeoOXoauMo B paMke BbIXogHo# curuasn
HaXKaTh JICBOM KJIABHUIIICH «MBIIIN HA MEPEKITIOYATEIIb (%) AHancross .

ACTPOFHKA NApPAMETPOE PErYAATOPA [®]

BxoaHOR KaHan Brlx0AHOR KaHan

AMMTENEHOCTE MCTORMH | &, 0000 [
|CmrHan3 w | |rEHE|:|aTE||:| 1 w |

G) ¥AEp¥HEATE YPoBEeHE | 700,00 s
Kopraop gonycka Bri0AHOM CHrHan 0 WenonHATE npodit !I

5 () Updbposoi ZaA3E3EMEIF NPODHIIE
il
100000 (*) AHanoroseii HonHYerTED TOYER 2
[ MHeepcHEs

Epeta, © |I'IOKa3aHMﬁ, *c

Make, | 3300.0 HE
Man. | 0.0000000 | ME

Pescrn M4 -perynaTopa

BentoqmTE: 0 AMIAMTY AHaA

Tk | 1.00000 MOAY NAUHA

kn | 100.000 [CJunra

KW 0.20000 S dhazHelA LM

KA, 1.2500

HacToTa 3aN0nHERHA 10, Qo000 Iy,

MakCHManEHan ckEawHoCTE | 100 000 k)

MHHHMANEHAA CEEaHOCTE | L 0000000 o CoxpaHnTe dakin npodmng

l MPHMEHHTE ] [ OTHEHHTE ]
Pucynox 30.5

[Ipu BBIOOpE B KauecTBE yNpaBISIONIET0 KaHala B paMke BbIXoaHoii curnas nug-
poBoro mopTta B pamke BbIxoaHoM kaHaJ OyaeT J0CTyNeH BEIOOp JIF000M M3 YeThIpHA A~
TH KaHaJIO0B IKU(POBOTO MOPTA AJIS YIIPABICHUS UCTIOTHUTEIBHBIM MEXaHU3MOM.

[Ipu BEIOOpE M POBOTO MOPTA B KAYECTBE YIPABIISIONIETO IS TIPABHIIBHONW paOOThHI
HE00X0/IMMO BKJIIOUUTH BHIOpaHHBIN KaHal (KaHaibl) udpoBoro nopta. s aToro u3 me-
uio CepBucHblie nanenn ZETLab Beiopats komanay Lludposoii BBoa/BhiBoa. [lanee B
sanmyctuBiieiicss nporpamme Iludposoii BBoa-BbIBOA (pucyHok 30.6) HeoOXxoauMo B
pamke Pa3pemeHue BbIX0Aa yCTaHOBUTH (priaxkok ((hiakku) BO3Jie HOMEpA KaHama mMud-
POBOTO NMOPTa, K KOTOPOMY (KOTOPBIM) OY/A€T MOIKIIOUEH UCTIOTHUTEIbHbBIN MEXaHU3M.

[Ipu BBIOOpE B KauecTBE YIPABIISIONIETO KaHala B paMke BbIX0aHOI curHaa anasuo-
TOBOTO BBIXOJIa B paMKe BbIX0AHOI kaHaa OyzneT 1ocTyneH BHIOOp BCTPOSHHOTO reHepa-
TOpa JUIsl yIpaBJieHHs] UCTIOTHUTENbHBIM MeXaHu3MoM. [Ipu BeIOOpe BCTpOEHHOTO reHepa-
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IIporpamma PETYJISTOP ZETLab

TOpa HEOOXOIMMO yKa3aTh B TEKCTOBOM moje Makc. nub0 MakCHMalbHOE 3HAYCHUE
HANpSDKCHUST Ha BBIXOZE T'€HEparopa, JIMO0O 3HAYCHUE BXOJHOTO HAINPSHKEHHS HCIOTHH-
TETHHOTO0 MEXaHW3Ma, HO HE MPEBBINIAIOIIEE BBIXOJHOE HAMPsDKEHUE TeHepaTopa. B Tek-
CTOBOM 11osiec MMH., KaK TIPaBUIIO, YCTAHABIMBACTCS JIMOO HYJIEBOC 3HAYCHHUE HATIPSKCHU I
Ha BBIXOJIE T€HEepaTopa, JIMOO HE3HAUYUTEIBHOE, HO OTIMYHOE OT YCTAaHOBJIEHHOTO 3HaYe-
HUs B mojie Make. Ecim ycTaHOBUTH OJJMHAKOBBIC WJIM HE3HAYMTEIBHO OTIUYAIOLIHECS
3HAUEHUSI MAaKCHUMAaJbHOTO ¥ MHUHHMAJIHLHOTO TOPOTOB HAMPSIKEHUS, TO UCIIOJHUTEITHHBIN
MEXaHU3M He OyzeT cpabaThiBaTh.

Lincbposoi BBOA-BBIRO A

AUM16/16 USE Ne422

Ve Wik W11 V12 V13 V14
St CoxpaHute

- Broae:
Brixon
v 1 =2 Vi3 4 v 5 v & v 7 v 8

Beixoakl
= | 2 Ji 4 [= I= r J
IE 1 Jz =520 = E

PaspeweHue Bbixoaa
G @ ms (EE RS EE (En
B el mt e R el

Pucynoxk 30.6

O®naxok HBepcHbIN B paMKe BBIXOAHOM CHIHAJI CITY>)KUT JJII UHBEPCUM BBIXOJI-
HOI'O CUTHana (YHpaBisIOIIEro). Y CTaHOBJIEHHBIH (IaKOK — CUTHaJI OyJeT MHBEPTUPO-
BaTbCs, CHSITHIN — HET.

B tekcroBom nose pamku Kopuaop momycka ycraHaBiauBaeTcsl TOMYCK IS IBYXIIO-
3UIIMOHHOTO PETYJsATOpa, B KOTOPOM OYIET peryiupoBaTbcs U3MepsieMble TaHHbIe KaHalla
0o0paTHOM CBs3M (BbIXO/IHAS IEPEMEHHAs).

B pamke Pexum ITH/I-perysiTopa pacnoiararorcs 3JIEMEHTBI HACTPOUKHU U YIIpaB-
nenus [1I-, IIA-, TIJ1 u 1IN /I-perynaTopoB, a TakKe 3JI€MEHThl HACTPOMKH M YIPABIICHUS
WM ([mpOoTHO-UMITYJICHAs MOIYJIALINS).

Bxurouenue pabotel nporpammbl Peryasitop B pexum I1-, TIW-; TIJ] win TTA/I-
perynaropa OCYIIECTBISIETCSI ycTaHOBKOHM (nakka Bkirouuts B pamke Pexxum TTHA/L-
peryastopa okHa Hacrpoiika napamerpos peryJasitopa. [lpu cHsitom duaxke BKIHOYa-
€TCsl PEKUM JIBYXIIO3ULIMOHHOTO peryiaropa. Hactpolika nporpammsl Perymsarop nis pa-
6otel B pexxume [1-, TIU-, TIJI nmu TIU-perynaropa onucana Hwke B myHkre 30.2.1.1
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ZETLab IMporpamma PET'YJISITOP

Hacmpouka napamempos II-, IIH- u IIH/[-pecynamopoe Hacrosuiero PykoBoacrsa
omneparopa.

Brutouenne pabotsl mporpammbl Peryasitop B pexum MM ocymecTBisercs
yctanoBko# ¢uiaxkka LIITUM B pamke Pesxxum ITA/I-peryasitopa okHa Hacrpoiiku napa-
MeTpoB peryasitopa. [Ipu castom draxke otkmouaercs pexxum LIHMM. Hacrpoiika mpo-
rpammbl Peryasitop st pabotel B peskume [IIMM onucana Hmwke B nynkre 0 Hacmpoiika
napamempoe IIIHM nacrosiiero PykoBoacrsa oneparopa.

B npaBom BepxHeM cermente okHa HacrTpoiika mapaMeTpoB peryJsiTtopa B TEK-
CTOBOM II0JIE, PACIIOJIOKEHHOM CIipaBa OT HaanucH JIMTeJIbHOCTH MCTOPHMH 33/1aeTCs
JUINTEIILHOCTh OTOOpaXkeHUs rpadMuecKuX JaHHbBIX B CEKYH/aX.

IIpu ycTaHOBJIEHHOM MepeKioyaTene (L)Y Aep#HEsTs yposets: B TEKCTOBOM I10JI€, pac-
IOJIOKEHHOM CIIpaBa OT 3TOr0 MEpEeKIItoYaTes, 3aaeTcs yAepKuBaeMblil ypoBeHb (yCTaB-
Ka) u nporpamma Peryasitop Oyaer nmojjepKuBaTh 3a/laHHBI YpOBEHb. Y CTaBKa TaKKe
MOJET 3aJjaBaThCsi M B pabodyeM okHe camoil mporpammsl Peryasitop. Ilpu stom nepe-
KIJIFO4YaTCJIb {::‘MCI‘IDJ‘IHHTE npodine 6YI[CT BBIKJIIFOYCH, KHOIIKA OTKPBLITUA q)al?ma HpO(i)I/IJIFI

v | 1 DJIEMEHTHI B paMKe 3aaBaeMblii Mpo¢uiab OyayT 3a0JI0KUPOBAHBI.

[Ipr ycTaHOBIIEHHOM TepeKIroUaTesie ()¥lcnontate npodwns: TIporpamma PeryJisitop
Oynet pabortath 1o 3agaHHoMy npoduito. [Ipu 3ToM KHOMKa OTKphITUS (aiina mpoduis

_1;| U 2JIEMEHTHI B paMKe 3ajaBaeMblii poguiib OyayT JOCTYIHBI JUIS CO3/IaHUS U Pe-

JAKTUPOBaHUA MPOQUIIS, a NEPEKIIIOYATENb () ¥ aepineaTe yposeHs OYIET BBIKIIOYEH U TEK-
CTOBOE TOJIE JIJIs1 BBOJIa YPOBHS OyAeT 3a0J0KUPOBAHO.

Jnis paboTsl nporpammsl Peryasitop mo npoguiito He0OX0JUMO MPOBECTH CIEIYIO-
IIMe IeHCTBHA:

1. YcTraHOBUTH MEpeKiTroyarenpb (&) ¥nontaTe npodens: ;

2. Haxxatp KHONKY OTKpBITUS (haiima mpoduis _1}|, IIOCJIE 4Ero OTKPBIBACTCS

CTaHJApTHOE AMAJOrOBOE OKHO OTKpPBITHA (hailna. B 3ToM OkHe yka3aTh MyTh M UMs (haiiia
npopwisa.  [upexropus, rae XpaHiarcs (ainasl  mpoduis, MO yMOJYaHHUIO —
C:\ZETLab\config\. daiiner npoduist umerot pacmupenue *.pfl. [Tocie otkpeiTus daiina
npodwis JaHHBIE U3 ATOr0 (aiiga MpOUYMTAIOTCS M OTOOpasaTcs B Tabiuie npoduis B
pamke 3axaBaeMblii IPOPUIIb;

3. Ecnu daiin npoduins He ObUT cO3aH paHee, TO B paMke 3aaBaeMblii npo¢uib B
CIIHCKE v |, HaxoAsIeMed crpaBa oT Haanuck KosimyecTBo Touek, BHIOpaTh He-

00X0aMMO€E KOJMYECTBO TOYEK ISl 3a1aHusl mpoduis. MUHIMAaTbHOE KOJIMYECTBO TOYEK —
2, makcumansHoe — 15. Jlns BbIOOpa HEOOXOIMMOIrO KOJIMYECTBA TOYEK HEOOXOAUMO
Ha)XKaTh JIEBOM KHOIKOM «MBIIIK» HA KHOMKY ¥ | CHHCKa, M, B PAaCKpPbIBILIEMCS CIHCKE,

BBIOpaTh HY)XKHOE KOJIMYECTBO To4eK. [locie BeIOOpa KOJUYeCcTBa TOUYEK JJIS 33]]aBAEMOTO
npoduns B TabNHIe, PACTIOIOKEHHOM TOJ| CIUCKOM KOJIMYECTBA TOYEK, OTOOPa3UTCS
CTOJIBKO CTPOK, CKOJIBKO OBLJIO BRIOPAHO KOJIMYECTBO TOUEK;

4. B neBoM cTon0Iie TabIHIIbI 3a/1aBaeMOTo poduis B sueikax 3aJal0TCs HHTEPBa-
JIBI BpPEMEHH B CEKYHIaX, B MPABOM 3aJalOTCSl YPOBHU IO BXOJHOMY KaHay (yCTaBKa) s
Ka)KJ0r0 UHTEpBaJla BPEMEHH,
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5. Ilocne BBOJIAa YpOBHEH M MHTEPBAJIOB BPEMEHHU ISl COXpaHEHUs Qaiina npopus
HaxkaTh KHOMKY CoxpaHuth (aita npoduis. [locne yero oTkpoercs CTaHIapTHOE IHa-
JIOTOBOE OKHO JJIsi coxpaHeHus (aiima. B 3ToM OkHe HEOOXOOUMO yKaszaTb MyTh U MM
daitna. [upekropus, KyJa mpeiaraeTcsi COXpaHuTh (aitn mpoduis, Io0 yMOTYaHUIO —
C:\ZETLab\config\. ®aiter npoduist umeror pacuupenune *. pfl;

6. ITocne coxpanenus nmpoduis HEOOXO0AUMO OTKPHITh haila mpousi, ONMMCAHHOTO
B IIYHKTE 2 3TUX JE€HUCTBUH.

s BCTyluleHHs B CHIIy BBEACHHBIX HACTPOEK IMAapaMETPOB DETyJsTOpa HaxkaTb
kHonKy IlpumennTs, nociie yuero okHo HacTpoiika mapaMeTpoB peryJasiTopa 3aKkpoercs,
a mporpamMMma Peryasitop Oyner oToOpa)kaTh U3MEPEHHbBIE 3HAUEHUS C YU€TOM BBEIECHHBIX
HACTPOEK NIapaMeTPOB PETYJIATOPA.

Ecim mpu HaxaToM mepekirodarene (£¥cnonmats npodmnsi HE OyAeT BbIOpaH (aiin
npoduns u Oymer Haxara kHonka [IpuMenuTh okaa Hacrpoiika mapameTpoB pery.isi-
TOpAa, TO OTKPOETCS OKHO MpeaynpexacHus, nmokazanHoe Ha pucynke 30.7. [Ipu mosisie-
HUU TaKOTO OKHA HEOOXOJMMO MO0 yKa3ath (aiiin npoduis (OTKPHITH), MO0 HaXaTh Ie-

pekiouaTene (£} Asp#HBaTE ypossre! yCTAHOBUB COOTBETCTBYIONIUI YPOBEHb.
JIyist BBIXOJ/Ia U3 OKHA HACTPOEK 0e3 MPMMEHEHHs HACTPOEK HaXKaTh KHONKY OTMeHa
WK KHOTKY [E], pacrosio)xKeHHYI0 B BEpXHEM TIPABOM YTy OKHA HAaCTPOEK.

] Marn npodkna He zaaaH!
) BrIHTH Tak?

k OF, JI OTMEHS I

Pucynox 30.7

30.2.1.1  Hacmpoiika napamempog I1-, ITH-, I1/]- u ITH/[-pezynamopos

Bou16op Tuma perysisTopa U €ro HaCTPOMKH ONPENENSIIOTCS BUJIOM U IapaMeTpamu
o0bekTa. [l Toro 4yToOb! BEIOpATh THUI PETYNsATOpa U ONpPENEIUTh €ro HaCTPOHKU Heoo-
XOJIUMO 3HATh CTATUYECKUE U TMHAMUYECKHE XapaKTEPUCTUKU O0OBEKTa YIpaBJICHUs, Tpe-
O0OBaHMS K KaueCcTBY Ipollecca PeryIupoBaHUs, XapaKkTep BO3MYIICHUH, JeHCTBYIOMINUX Ha
IIPOLIECC PETYIUPOBAHUS.

[Tpu npaBunbHO# HacTpoiike [TNJI-perynsTopsl obecreunBaiOT AOCTATOUYHO XOPO-
11ee KauecTBO YIpaBJIeHUs 1Ji1 OOJBIIMHCTBA OOBEKTOB MPOMBIIUICHHON TEXHOJIOTHH.

[Tocne ycranoBku ¢nakka Bruouuth B pamke Pexum IH/l-perynsitopa ans
¢byHkoHupoBaHus nporpammel Peryasitop B pexume [1U/I-perynstopa OyayT noctyn-
HbI HacTpauBaeMble napaMmerpsl. [lapamerpst pexxuma 1M I-perynaropa pacnosnaratorcs B
pamke Pe:xxum ITU/I-peryasitopa okHa Hacrpoiika nmapameTrpoB peryjasropa — 3TO Iie-
puon kBanToBaHus TK, ko3ddurment nponopunonansHocTr (ycmnenus) KII, mocrosiaaas
unterpupoBanus KM u mocrostanas nuddepentmpoanns K. Ha pucynke 30.8 mokazan
¢parmenT okHa HacTpoiika mapaMeTpoB peryJasitopa ¢ HaCTpauBaeMbIMH ITapaMeTpamMH
[T /I-perynsTopa.
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Pesoar M A-perynaTopa
BrnrodnTe

Tk | z.0000 W
KM | 100.000
0,20000 3
KA 1.2500

Pucynox 30.8

B texcroBoMm mone TK 3amaercs nepuon kBanToBanus. [leproa kBaHToBaHUs 00s13a-
TEIBHBIN TapameTp ajs Jr0o0i pazHoBugHoctH [IU]I-perynsropa. [lepuon kBaHTOBaHMS
3amaercs B cekyHaax ot 0.1 go 1000 cexynn. Ileproa KBaHTOBaHUS ONPEACIISIETCS U3 Bpe-
MEHH peaKIMU CUCTEMbI Ha BO3ACHCTBUE CTYIEHYaTON (OPMBI.

st Toro, 4ToOBI AP PEKT KBAaHTOBAHUS MO BPEMEHH MaJlO0 CKa3bIBAICS HA JUHAMUKY
CUCTEMBI PEryJIUPOBaHUs IEPUOJ KBAHTOBAHUS BHIOMPAETCS U3 COOTHOLICHHUS:

T9% <Tk < T9%
15 5

rae: - 795 BpeMsl TOCTHKEHUS BBIXOJHBIM CUTHAJIOM YpoBHS 95% oT ycraHoBuBIIE-
rocs 3Ha4YEHUS MPHU M0JIa4e HA BXOJ 00BEKTa CTYIIEHUYATOr0 BO3ACHCTBHUS.

Ha pucynke 30.9 cuanmM rpadukoM 1mokazaHo yrpasIstolee Bo3eiicTBre (yCTaBKa),
3eJIeHbIM I'pa)UKOM — CTyNEeHYaToe BO3JCHCTBHE, KPACHBIM TpaduKOM — peakIiusl CHCTe-
MBbI. [ITUTENbHOCTD BBIXOJAa CUCTEMBI Ha YpoBeHb 95% coctaBnsier okono 10 cekynn. Ile-
pPHOJ KBAHTOBAHMS JJIsl 3TOTO MPOLIECCA MOKHO YCTAaHOBUTH OT 1 710 2 CeKyHA.

T=-60c Tekywuia = 0.11 YeTaeks 0,14
Beixog 0.08

015

0.1

0.05 “
0

-20 -14 -10 -4

Pucynox 30.9

B peanbHBIX yCIOBUSAX NPU YIIPaBICHUN WHEPIIMOHHBIMU MTPOIlecCCaMy 3HAYCHHUE TIe-
pHoaa KBaHTOBaHMA OepeTcs OT 1 CeKyHIbl A0 HECKOJIbKUX MUHYT. [l ManomHepIroH-
HBIX MPOIECCOB (HAPUMEDP, pacxo/1a KUIKOCTH) 3HAYCHHE TIepHo/ia KBAHTOBAHHS MOJKET
COCTaBJIATH JIECAThIE A0JIU CeKyHbl. He pekomenyercs 3a1aBaTh OOJbIINE 3HAYECHUS I1e-
pHioZa KBAaHTOBAHMsSI, OCOOCHHO UIsi OTBETCTBEHHBIX MPOIIECCOB, MHAUE TP BOZHHUKHOBE-
HUM aBapUHOW CUTyalluu OHAa OyAeT JMKBHIUPOBATHCS CIMIIKOM MeMIeHHO. [Ipu crmum-
KOM MaJioM 3HaU€HHH YacTOTHl KBAHTOBAHHSI YBEITMIMBACTCS BIMSTHUE [ITYMOB.

VYcranoBka ¢unaxka KII pa3brokupyer mosne BBoAa KOd(PQHUIMEHTa MPOMOPIHO-
HAJIbHOCTH, PACIIOIOKEHHOE CIIPaBa OT 3TOTO (hIaXkKa, IMOCIe Yero B ATOM I10JI€ BBOIUTCS
3HaYeHHE 3TOT0 KO3 PUIHEHTA.

Kos¢h¢punmeHT nponoprioHaaIbHOCTH BEIYUCISETCS U3 COOTHOIICHUS:

Hus I-perynstopa KII=Tg/Tu*Ks
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[Iporpamma PETYJISITOP ZETLab

Hus [MA-perynstopa KI1=0,8(Tg/Tu*Ks)

Jus I I-perynsropa KIT=1,2(Tg/Tu*Ks)

rae: Tg — BpeMsi BBIpaBHUBaHUS, |U — BpeMs 3aJepxKu, KS — nepenaTounblii Koad-
(GUIUEHT 00bEKTa PETYITUPOBAHMS.

UYem OoJbllie 3HaYEHUE TMPOMOPLUUOHATBHOTO KO3 (dUIMeHTa, TeM 0oJble U3MEeHe-
HUE YaCTOTHI.

[Tpr yCTaHOBICHHOM TOJILKO OJHOM (priaxkke KO3 PUIIMEHTa MPOMOPIUOHATIEHOCTH
KII (cHsTBI (pytaskku IOCTOSSHHON BpeMeHH uHTerpupoBaHuss KM u mocTossHHON BpeMeHH
muddepentmpoBanust KJ), kak nmokazano Ha pucynke 30.10, nporpamma Peryasitop Oy-
neT pabortath B pexume [I-perymnsropa.

[Tepen HacTpoiikoit mponopimonansHoro ko3 duimenta KII. HeoOXoaumMo OTKITIO-
YUTh MOCTOSIHHYIO BpeMeHu uHTerpupoBanus KU u nmocrosHHyo BpeMenu auddepeHiu-
poBanus KJI, ecnmu onur ObUTH BKITIOUEHBI.

Pexoan MMA-perynaTopa
BT

Tk | 2.0000
[“]kn 5.0000

e
[ra
Pucynok 30.10

Ha pucynke 30.11 ko3¢ ¢uipeHT nponopuuoHaIbHOCTH CIMIIKOM 00ib10H. B 3 TOM
peKMMe BO3SHUKAIOT HE3aTyXaloIue KoJIeOaHus..

T=-816c TekywWid = 0.00

Pucynox 30.11

Ha pucynke 30.12 noka3zan mpoiecc ¢ ONTUMAaNbHBIM KOA(PGUITUEHTOM HPOTIOPIINO-
HAJTBHOCTH.
T=-240¢c Tekywnd = 0.01

Pucynok 30.12
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ZETLab IMporpamma PET'YJISITOP

Ha pucynke 30.13 mokaszan mporiecc €O CIMIIKOM MAaJEHBKUM KO3(QQHUIHEHTOM
HPOTIOPIIMOHATIBHOCTH.

T=-283¢c Terywnid = 0.03

-60 -a0 -40 -30 -20 =10

Pucynox 30.13

VYcranoBka ¢naxkka KW pa3biokupyer moje BBOAA TMOCTOSHHAS WHTCTPHPOBAHUS
KU, pacnonokeHHOe crpaBa OT 3TOro (Ia)kka, Mocjie Yero B 3TOM I0Jie BBOJUTCS 3Haue-
HUE 3TOT0 KO3 PUIUCHTA.

HuTerpanbhbiii KOAGGUIMEHT UMEET CMBICT BPEMEHH, 32 KOTOPOE YCPEAHSIOTCS OT-
KJIOHEHHSI TEKYIIEro 3HaYeHUs OT 3aJaHHOTO0. DTOT KOA(P(UIMEHT ONpenessieT CKOPOCTh
(Bpems1) peakiuu cucteMbl. [logbop MHTErpaIbHOM KOMIIOHEHTHI CBOAUTCS K MUHHMM3a-
LIUU PaccOorIacoOBaHUs MEX/y 3a/laHHON YCTAaBKOM U pealbHbIM 3HAUECHHUEM.

WuTerpanbublit ko3 duiment no anropurmy 3uriepa Hukomnnca pasen 0.2.

[Tpu ycranoBieHHBIX ¢uiaxkax koddduuuenta nponopuuonansHocTi KII 1 mocto-
sHHOM Bpemenu uHTerpupoBanus KU, kak nmokazano Ha pucynke 30.14, nporpamma Pery-
Jasrop Oyner pabdorats B pexxume [IHU-perynstopa.

Peswrir MAA-perynatopa
BEAHMHTE

Tk 2.0000
5.0000
0.20000

Pucynox 30.14

Ha pucynke 30.15 oroOpaxeH mporiecc ¢ MaJeHbKUM HHTETPATLHBIM KOdPHUITHEH-
toM. CUTHAJI HE JIOXOJUT JI0 33JaHHOTO YPOBHSI.

T=-249¢ Tekywuia = 0.11
0.2

015
0.1
0.05

-60 -a0 -40 -30 -20 -10

Pucynok 30.15
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IIporpamma PETYJISTOP ZETLab

Ha pucynke 30.16 oroOpaxxeH mpouecc ¢ ONTUMAIBHBIM UHTETPaIbHBIM KO3 puIin-
CHTOM.

T=-2a0¢ TekyWWA= 0.20

0.2 —_— e —

0.1
0.04

-60 -a0 -40 -30 -20 -10

Pucynox 30.16

Ha pucynke 30.17 otoOpaxkeH mporecc ¢ OOJBIINM HHTETPATBHBIM KOA(PPHUIHCH-
toMm. IIporecc nepexoauT B peKUM aBTOKOJICOAHHI

T=-2449¢ TekywwA = 0.24

01

-60 -a0 -40 -a0 -20 -10

Pucynox 30.17

VYcranoska ¢naxka KJI pa30nokupyer mnoje BBoAa MOCTOsIHHAS nuddepeHupoBa-
Hus K/I, pacnonoxeHHoe crpaBa OT 3TOro (hjiakka, IMocje 4ero B 3TOM I10JIe BBOAMTCS
3HA4YEHHE 3TOTO Kod(puImeHTa.

Hacrpoiika nu¢depeHmnanbHOR KOMIIOHEHTBI. DTOT 3Tal MPUCYTCTBYET MPH CO3/1a-
Huu nonHoyHkronansHoro [TU/[-perymnstopa.

ITpu ycraHoBieHHBIX Quiaxkax Koddduuuenta nponopuronaabHoctH KII u mocto-
sHHOW BpemeHu auddepenuupoBanust K], kak nmokazano Ha pucynke 30.18, mporpamma
Peryasitop Oyner paborats B pesxxume [1/[-perynsaropa.

Pexin NMMA-perynatopa
BnioqnTe

Tk 2.0000
kn 5.0000

1.2500

Pucynox 30.18

[Ipu yctaHoBIEHHBIX BceX (raxkax — koadpdunuenta nponopunoHanbHocT KI,
NOCTOSIHHOM BpeMeHu unterpuposanusi KM u nmocrostHHo# BpeMenn nuddepeHupoBaHus
KJI, xkak mokaszano Ha pucynke 30.19, mporpamma Peryasitop Oyaer paboTaTh B peXuMe
nonHo¢pynkuuronansHoro [T /[-perynsaropa.
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Pexom MAA-perynaTopa
BrAHOuHTE

Tk 2.0000
K 100,000
0.20000

ks 1.2500

Pucynox 30.19

Huddepennmanbapiii KO3PGUIUEHT TIEpelavy - 3TO OTHOIICHHE U3MEHEHHS BBIXO/I-

HOW BEJTMYMHBI K CKOPOCTH M3MEHECHHSI BXOTHON BEIIMYMHBI.
Huddepennmanbapiii kKoaduimeHT no anroputmy 3uriepa Hukonbca pasen 1.25.

Ha pucynke 30.20 nmokasan npoiiecc ¢ MajieHbKUM TuddepeHInanbHbIM KO3 GUIIHEHTOM.

T=-204¢ Terywui = 0.12

-0 -40 -40 -30 -20 -10

Pucynox 30.20

Ha pucynke 30.21 oroOpaskeH mpolecc ¢ ONTUMaIbHBIM AU} epeHnnanbHbIM Ko3hhuiu-

CHTOM.
T=-207¢ Tekywui = 0.08

0.1

-G0 -40 -40 -30 -20 -10

Pucynox 30.21

Ha pucynke 30.22 otoOpakeH mporiecc ¢ 00ipmuM auddepeHnnaibHbM ko3 dunneH-

TOM.
T=-235¢C Tekywmi = 0.01

-0.0
-60 -50 -40 -30 -20 -10

Pucynox 30.22
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IIporpamma PETYJISTOP ZETLab

30.2.1.2  Hacmpoiika napamempoe IITUM

[upoTtHo-uMyabcHas Moxyisius (ILMM, aunrn. Pulse-width modulation (PWM))
— TpuONMKEHHE JKeTaeMOro CUrHalia (MHOTOYPOBHEBOTO WJIM HEMPEPHIBHOTO) JICHCTBH-
TEJIbHBIM OMHAPHBIM (C IBYMS YPOBHSIMU - BKJI/BBIKJI), TaK YTO B CPEIHEM, 32 OTPE30K
BPEMCHH, WX 3HAYCHUS PABHBIL.

[IIM — 3TO UMITYJILCHBIN CUTHAJ TOCTOSIHHOM YaCTOThI M IEPEMEHHOM CKBa>KHOCTH.
C noMoMIbo 33JJaHusl CKBRXKHOCTH MOYKHO MEHSTh CPE/IHEE HANPSIKCHHE Ha BBIXOJE TCHE-
paTopa.

B kauecTBe MCMONHUTEIHHBIX MEXAaHHU3MOB MOTYT CIYXKUTh Pa3lIUYHBIC KIIFOUEBEHIC
cxembl, TBepaoTenbHbie pene win |GBT-kmoun. VX cocrosiHue ObIBaeT WIIM TOJHOCTBIO
OTKPBITBIM HUJIM TIOJTHOCTBIO 3aKPBITHIM. {715 TUIABHOUM peryaupOBKU TaKUMU MEXaHH3MaMHU
UCIIONIB3YETCSI METO/1 IUPOTHO-UMITYILCHOM MOAYIISIIMK. B mporpaMMe 3aaeTcst HecyIas
4acToTa MOIYJSIUU B [T, MaKCUMabHAass 1 MUHHMAJIbHASI CKBOXKHOCTHh B %. TUNMUYHBIN
npumep IIMM nokazan Ha pucynke 30.23.

t=0.57800 c [eHepatop 1 = 1999.97 mB

2000+ o = = - = = = = — —
1500
1000

500

i = =

nz 0.4 0.6 0.5 1

Pucynox 30.23

[Tocne ycranoBku ¢uaxka IIIUM B pamke Peaxum ITH/I-peryasitopa nns GpyHKIu-
oHHpoBaHus nporpammsl Peryastop B pexxume IIIMM OyayT nocTynHbl HacTpauBaeMble
napametpbl. [lapamerpsr pexuma MM pacnonaratorcs B pamke Pesxkum TTH/-
peryastopa okHa Hacrpoiika mapamMeTpoB peryJsitropa — 5TO 4acTOTa 3aIlOJIHEHU,
MaKkCHMaJbHasi 1 MUHUMAaJIbHAsl CKBA)KHOCTh, a TAaKXKE€ BKIIIOUEHUE PEKMMA TPEXKAHAJIbHO-
ro IIIMM. Ha pucynke 30.24 nokasan ¢parmenT okHa HacTpoiika mapameTpoB peryJisi-
TOpa ¢ HacTpauBaeMbIMu napameTrpamu HINM.

Pesikn MA-perynatopa
BrntoqmTe

Tk | 1.00000 LRk

[]3-x thazHelid LUK

HacToTa FananHeEHHA 20,000 Iu
MakcHManeHan cksawHocTe | 100,000 e

MHHMMaNEHaA ckBakHocTe | 50,000 Yo

Pucynok 30.24
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B TexcroBoM none Yacrora 3amoJiIHeHUs BBOAUTHCA Hecywas yacrora MM B
repuax.

B TexcToBbIX nonsix MakcuMaabHAas CKBAKHOCTh 1 MUMHUMAIbHAsA CKBAKHOCTH
BBOJSTCS] HYDKHAN U BEPXHUU NIPEAEIIbl U3MEHEHMsI CKBaXHOCTU. CKBa)KHOCTB ONpEACIIAeT
OTHOIIEHHE NIEPUOAA CIIE10BaHUS (IIOBTOPEHNS) UMITYJILCOB OJIHOM MOCIIEI0BATEIBHOCTH K
UX JUIMTEIbHOCTH.

[Tpu ycranoBke duaxka 3-x (pa3uplii IIIUM Britoyaercss peKUM TPEXKaHATBHOTO
M.

Ecnu B pamke BbIxogHoii curraj Obut BeIOpaH Hu(pPOBOW MOPT AJS yIpaBICHUS
UCIIOJIHUTEJIbHBIM MeXaHU3MOM U 1pH 3ToM ¢uaxok IIIUM ycTaHOBJIEH U CHAT (I1aXOK
3-x ¢asubiii IIUM, TO B KayecTBe YNpPaBISIONIETO KaHajla B paMKe BbIXoaHOI kaHa
Oyzer noctyneH BbIOOp J1t000H U3 YeThIpHAIATH KaHAJIOB LIM(POBOro nopra.

Ecnu B pamke BbIxogHoii curraj Oput BeIOpaH HU(GPOBOW MOPT AJS yIpaBICHUS
WCITOJTHUTEIIbHBIM MEXaHU3MOM, H, Tpu 3ToM, (prnaxku UM u 3-x ¢azuenii UM
YCTAHOBJIEHBI, TO B KAUECTBE YNPABJISIOUIMX KAaHAJIOB [0 YMOIYAHUIO OyIyT YCTaHOBIIEHBI
12, 13 u 14 xanansl nudpoBoro mnopra. 12 kanan nudpoBoro nopra OyAeT NepBbIM KaHa-
JIOM YTIPABJICHUS MCIIOIHUTEIbHBIM MeXaHU3MoM, 13 — BropbiM, 14 — Tpetbum. CoOTBET-
cTBeHHO B nporpamme [{udpoBoii BXoa-BeIx01 ycTaHOBUTH (uiaxkku 12, 13 u 14 kanamnos.

Ipumeuyanue! 3-x kananpHelid [LIM GyHKINOHUPYET TONBKO MPHU UCTIOIB30BAHUN
(G POBOro NOPTA B KAYECTBE YIPABIISAIOIIETO UCIIOIHUTEIBHBIM MEXaHU3MOM.

30.2.1.3  Hacmpoiika napamempos amnaumyoHoi Mooyaayuu

AMIIIUTYAHASE MOLYJIALIAS — 3TO CUHYCOUAAIBHBIA CUTHAJ IIEPEMEHHON aMILIUTY b
(pucynok 30.25).

B kauecTBEe HCIIOJHUTEIBHBIX MEXAHU3MOB MOTYT CIIY’KUTh YCHUJIIMTENIN IEPEMEHHO-
ro Toka. /[yisi mnaBHOM perylnMpoBKH TaKUMU MEXaHHW3MaMM HCIIOJIb3YETCS METOJ| aMILIH-
TyZIHON MoAysuuu. B nporpamme 3amaercs Hecylas 4acToTa MOAYJIALMHA B ['11.

[Tocne ycraHoBku (raxkka AMIIMTYaHasi MoayJasiuusi B pamke Pesxxum ITH /-
peryjasitopa uis (yHKIMOHUPOBAHUS NporpaMmbl Peryasitop B pexume aMILTUTYAHOM
MOJYJIALIUK OyJeT ITOCTYIHO MOJ€ 3a/JaHUs YacTOThI 3alOJHEHHs] aMILTUTYJHOW MOAYJs-
un. Ha pucynke 30.26 nokaszan gparmeHT okHa HacTpolika napaMeTpoB peryJisitopa c
HACTpanBaeMbIMH ITapaMeTpaMu aMILIUTYIHON MOTYJISIIUH.

t=0124¢c Tenepatop 2 = 110.1 mB — Pewkn MAA-perynaTopa
BrnHMqMTE
- Tk [ 1.00000
I k| 100000
: "t [o.z0000 I= | 35 dharaii L
2 =g | 12500
_a00 HacToTa 3anonHEHHA 20.000 ru,
! o o e e e e o “ “ MakcHmMansHas ckeaxHocTs | LO0L000 L'
Pucynok 30.25 MUHMMENEHSA CKEawHOCTE | S0.000 Yo
Pucynox 30.26
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ZETLab IIporpamma APUOMETHUYECKHE OINIEPAITUU C CUTHAJTAMUI

31 Mporpamma APUOMETHUYECKHUE OIIEPALIUU C CHUT -
HAJIAMUA

31.1 Ha3HayeHHe NPOrpamMMblI

[TporpammMa mpenHa3zHaveHa Ui MPOBEACHHUS apu(METHUECKUX ONEpaIfii ¢ MTHO-
BEHHBIMH 3HAYEHUSIMU JIBYX CUTHAJIOB U IMepeaady MOJy4YeHHOro pe3yjbTaTa B BUPTYallb-
HBIA KaHaJl. BUpTyanbHBIN KaHaT MOXKET UCIIOJIB30BaThCs IS JalbHEHIIel o0paboTKu u
aHaimu3a Oyz;eT IpyruMu IporpaMmamu u3 cocrasa ZETLab.

[TporpamMmMa mo3BOJISIET TPOBOJAUTD CIEAYIONIME OTIEPALIUN:

CJIO’KEHHUE IBYX CUTHAJIOB;

BBIYUTAHUE OJJHOI'O CUTHAJIa U3 JPYyroro;

YMHOXXEHHUE OJIHOTO CUTHAJa Ha JIpYyrok;

JieJIeHHEe OJTHOIO CUTHANA Ha JIPYToii;

MaKCHMaJbHOE 3HaYEHHE U3 JIBYX CUTHAJIOB;

MUHUMAaJIbHOE 3HAaYEHHE U3 JIBYX CUTHAJIOB;

CpeiHee 3Haue€HHUEe IBYX CUTHAJIOB,

MOJyJb (CpEeJHEKBaApaTUYECKOE 3HAaUEHUE JIBYX CUTHAJIOB);
CpeIHEreOMEeTPUYECKOe 3HAUCHHUE JBYX CUTHAJIOB;
YMHOXEHHE BBIXOJJHOTO CUTHAJIa HA KOHCTAHTY;

LU R

CIIOJKCHHE BBIXOJHOTO CUTHANAa ¢ KOHCTaHTOM.

31.2 Omnucanue NporpaMmmsl

Jnist 3ammycka nmporpaMMbel Apu)MeTHYeCKHe ONepPalii ¢ CHTHAJIAMH HE00X0TMMO
U3 MeHI0 ABTomaTu3auus (pucyHok 31.1) nmanenu ZETLab BeiOpath koManay Apudmo-
meTp. Ha skpane mMoHHTOpa O0TOOpa3uTCcsi pabodee OKHO MporpaMMbl ApuMeTHYeCKHEe
onepamuu ¢ curuagamu (pucynok 31.2).

ABTOMATUZAUMA CepeucHble

Perynarop

L0}

ApudmomMeTp

=
(=3

PUABTPAUMA CUrHANOE

Popryna-Zet

I

KoHeeprop ¢ainos

=
=
ol

Pucynoxk 31.1

ETHUECHHE ONEPaliHH € CHIHA TaMH

Cuman 1 v- |
CumHanz w2 + ]

Pucynox 31.2
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IIporpamma APUOMETHUYECKUE OIIEPAIITMN C CUTHAJTAMUA

IIpuMeyaHue: TPOrpaMMy MOKHO 3aITyCTHTh HEMOCPEACTBECHHO M3 paboueii aupek-
topun ZETLab (mo ymomuanumio: c¢:\ZETLab\). WMwms 3amyckaemoro (haiina:
ArithmoMeter.exe.

B neBoii yactu pabouero okHa mporpaMmbl ApudpMeTudyecKkne onepanuu ¢ CUrHa-
JIAaMH PaCIONIOKEH rpadUvIeCcKuil MHINKATOP, B KOTOPOM OTOOpa)kacTcs 3HaYCHHUE MPOBe-
JNEHHOU apu(pMeTHUYEeCKON onepaluy MeXIy JByMsl CUTHAJIaMU BHIOpAHHBIX KaHANOB. 3Ha-
YeHne apuPMETHUECKON omnepanuu oToOpakaeTcs B YCTAHOBIECHHBIX €IUHUIIAX TEPBOTO
BbIOpaHHOro KaHaia. EnMHMIIBI M13MepeHus yCTaHaBIMBAIOTCS B mporpamMe PegaxkTupo-
Banue ¢aiisioB mapamerpos (yHKT 5 HacTosiero PykoBoacTea oneparopa).

Jlns BbIUMCICHUS U OTOOpa)KCHHs 3HAUYEHHUs Ha rpaduueckoM HHIUKATOpE KaKOii-
1100 apu(METHIECKON OIepaniy MEXIy IBYMS CHTHAJIAMHU, IO WHTEPECYIOIIUM BKITIO-
YeHHBIM (U3UYECKUM MO0 BUPTYaJIbHBIM KaHallaM, HEOOXOAMMO B IMOJSIX CIUCKOB (CO
CTpPETIKOiN) v | BEIOpaTh Ha3BaHUs 3TUX KaHaoB. [0y cIUCKOB BHIOOpA KaHAIOB

pacrosiaratotrcsi crpaBa OT TpaduuecKkoro WHAMKAaTopa. B BepxHeM cmmcke BhIOMpaeTCs
NEePBBINA KaHaJ AJIs BEIYUCICHUS apu(METHYEeCKOM onepalnu, B HUKHEM BTOpoi. BeiOpaTh
HEOOXOIUMBIN KaHaJ B M0JI€ CIIMCKA MOKHO JIByMS CLIOCOOaMu:

- HaXXaTh HA CTPEJIKY IMOJIA U «MBIIIbI0» BEIOPATh U3 PACKPBIBIIETOCS CIIMCKA KaHA;

- HaXaTh JIEBOI KHONKOM «MBIIIW» HA I0JIE€ U MPU MOMOIIM POJIUKA «MBILIN», JUOO
KHOIIOK KJIaBHATyphl CO CTPEIIKaMU <T>u<d> BBIOpATh KaHaJ.

B none cnucka (co cTpenkoit) v |, pacmoJIO’)KEHHOM B IIpaBOW 4acTH Mpo-
rpaMMBbl, BbIOUpaeTcs apupmeTHyeckas onepanuss KOTOPYH0 HEO0OXOAMMO BBIOJHUTH C
JIBYMsI CUTHAJIaM{ BHIOpPAHHBIX KaHAJIOB.

[Ton monem crnmcka BbIOOpA apuU(pMETHUYECKOH ONepaluy pacroyiaratoTcsi JBa Mot
BBOJIa KOHCTAHT. B mone *| 1 | BBOAMTCS KOHCTAHTA YMHOKEHUs Ha ITOJYYEHHBIN pe-
3ynbTar apudmernyeckoil onepanuu. B none + [ 2] BBOAMTCH KOHCTAHTA CITOKEHHS C
HOJy4EHHBIM PE3y/IbTaTOM apu(PMeTHIECKOM onepanuu.

[TocnenoBarenbHOCTh MPOBEAEHUS ONIEpalMii B MporpaMme Apu(pMeTn4ecKkue ome-
PalUH ¢ CHTHAJIAMH CIIEAYIOIas:

1. onepanusa ¢ AByMs CUTHaJIaMH,
2. YMHOXCHHME Ha KOHCTaAHTY,
3. CIIO)KEHHE C KOHCTAHTOM.

JIist BBIXOJA M3 MPOrpaMMbl HEOOXOJMMO HaXaTh KHOINKY [£3], pacroNOkKEeHHYIO B
IIPaBOM BEPXHEM YIIIy OKHa.

31-2
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ZETLab IIporpamma ®UJIbTPAIIUA CUTHAJIOB

32 Mporpamma @PUJIbTPALIUA CUTHAJIOB

32.1 Ha3HayeHue NPOrpamMmMbl

IIpy npoBeneHun pasIMYHBIX BUJOB HUCIIBITAHUN, U3MEPEHUH, JUArHOCTUKU U pac-
IIO3HABAHUS PEYU B CIOXKHBIX YCIIOBHUIX OKPYXAIOIIUX MOMEX, MOsABISETCs npobiemMa J10-
CTOBEPHOTO OICHMBAHUS KAaKOTO-THOO0 MmapaMeTpa CHUrHaia, HalpuMep, YPOBHs, YacTOTHI,
K03 pULIMEeHTa KOPPEIsSLUH C IPYTUM CUTHaJIOM. Eciu mosie3Hslil curHain v noMexa pas-
JeIISFOTCS. B YaCTOTHOM 00J1aCTH, TO CaMbIM PacpOCTPAHEHHBIM METOIOM SIBIISIETCS METOJ
(GUIBTpaIIU CUTHAJIOB.

Bbnok-cxema nporpaMmsel (uiIbTpanuu npuBeneHa Ha pucynke 32.1. JIrob6oit u3 sne-
MEHTOB OJIOK-CXEMbI MOXKET ObITh OTK/IIOUeH. PUIIBTPBI MOXKHO MOJKIIOYATh MOCIE10Ba-
TEJIBHO JIPYT 3 APYIOM.

DuiIbTp UHTE- DOunpTp DOunpTp
BX.OH ) TPUPYIOLINH- | HIKHAX | Bepxmux - JerexTop Brixon
nupepennu- ”| wacrot ”|  wactor > orubaromei [
pyromui (PHY) (®BY)

Pucynox 32.1

[Iporpamma unpTpanu co3gaeT TONOJHUTENbHbIE BUPTYaJbHbIE KaHAJbl, B KOTO-
pBIX M MpOU3BOAMTCA 00paboTKa cuUrHaioB. Bce curHambl - peanbHble M BUPTYalbHbIE
UMEIOT BHYTPEHHIO CHHXPOHHU3AIUIO, YTO MO3BOJISET MPOBOJIUTH UX COBMECTHYIO oOpa-
00TKy, HarpuMep, MpHu MOMOIM NporpaMmMbl MHOrokaHaabHbIi ocumiiorpag. Mcxon-
HbIE CHTHAJIBI JJIsl QUIIBTPAIIMN OCTArOTCsl Hem3MeHHbIMH. Bee nporpammel ZETLab nme-
IOT BO3MOYKHOCTh OJTHOBPEMEHHO 00pabaThIBaTh UCXOHbIE pealibHble CUTHAIBI U OT(HIIb-
TPOBAHHBIE BUPTYaJIbHBIE.

Ha pucynke 32.2 npesacraBien uHTepdeiic nporpaMMsl GUiIbTpaliuyi CUTHAIOB.

m DuabTPaLMA CHIHAIOB
KonuuecTeo dunbTpoB 4 v

Kanan ¢unetpa ®1 CurHa.. | 2 CurHa.. | ©3 Menep.. | 4 ®1 Cu..
MexoaHuN kaHan Curnani CurHan2  leHepato.. 1 Curua..
Tun duneTpa(MHT-and HHEIH HHEIH HHEIH HHEIH
duneTp BY +
YacToTa 9BY, My 0.20
Cnaa, aBloxT. =
duneTp HY +
YacTora ®HY, My 0.20

Cnaa, aBloxT. 2 G e
Orubawowaa + +
Bpema uuTerp., mc 16.000 16.000
EanHuua wam. ;‘;ﬁ{’? ]

Onopa, ab - 00

Pucynoxk 32.2
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IIporpamma ®UJIBTPAIINA CUTHAJIOB ZETLab

Ha pucynke 32.3 npezcraBieH pe3yibTaT padOThl IPOrpaMMbl (pUIBTPAIIMH CUTHA-
JIOB, KOTOpPBIA oOpabarbiBaeTcs mporpammoir MHoOrokaHajbHbI ocuuutorpad. Ha
BEpPXHEH OCLWIJIOrpaMME INPEACTaBIEHA BpEMEHHAs peaju3alus MUCXOJHOr0 CUTHaja, Ha
cpenHel — OTQMIBTPOBAHHBIN CUTHAJ, HA HUXKHEH — orubaromias oT(UuiIbTpOBAaHHOTO CHUT-
Haua.

[ Muorokanansmei ocumnnorpad EE\W
t=00230 ¢ Oarame 2 = 2211 9 wB Buxos
- Hurepaan, ¢

RS 11 1 R 1 T
i %WWV =

t=007¥0e Larame 2w + 4= BE38 uE

==
3
7

x:[

"
i

i

|

U

E——

st s o s s

1=002%0 ¢ Darame2 s + 4= 10124 uB

e e = E s

Pucynok 32.3

ITpu pabote mporpammsl PUIALTPALUS CUTHAJIOB TOSBISIIOTCSA JIOTOJHUTEIbHBIE
BUPTYaJIbHBIE KaHAIBI, KOTOpbIe OTOOpaxkaroTcsi Bo Beex mporpammax ZETLab. Ha pu-
cyHke 32.4 nokaszaH uHTepdeiic nporpamMel PerakrupoBanue ¢aiijioB napamerpos. B
JTAHHOM TIpUMepe TMepBhIE JBa KaHalla SBJSIFOTCS PeaIbHBIMU, a CIIEIYIONIUe YeThIpe KaHa-
Ja, MOJICBEUEHHBIE JAPYTUM LIBETOM SBISIOTCS BUPTYalbHBIMHM KaHajdamu. KosmdecTBo
BUPTYaJbHBIX KAaHAJIOB 3aBHCUT OT KOJIMYECTBA PA3ITUYHBIX TPOTPAMM, CO3/IAIOIINE BUPTY-
aJIbHbIe KaHaJIbl. MakcMMaabHOE KOJMYECTBO BUPTYaJIbHBIX KaHaJI0B — He Ooiee 60.

i PegakTnposanmne danna KoHpMrypaLnm MameprTesEHEIX KaHaNos - tabconfig. cfg

DalAn  PefakTupoBaHie Gafnoe  OBHOBMTL Cripaeka
Beoa asHHe: {0,001 B CoxpanmTe l l B Bowoa l
Haorep dyecTemTene: Ea.wam.  KoadigpuumedT Mpeae OnopHoe  @amn ALY CreweHie HazeaHKe kaHana
KBHENE HOCTE Npeod- YCHMNEHWA  yOMAWTENE SHEYEHKE ANA NOCTOAHHOM
paszoeaTens EHELWHErD EbINMCIEHMA COCTaE-
Bien ar WCHMAKMTENA ab NAKLLEE
1 0.001 e 2 1 1] 0.001 1] 1] CrrHani
2 0.001 ~B 1 0 0.001 i i CrrHan?
3 0.001 [al=] 1 0 0.001 0 0 [enepaTop 1
9 0.001 "2 1 0 0.001 1] 1] P1 Curnanl
5 0.001 ~B 1 0 0.001 1] 1] P2 Crrnan2
B 0.001 (=] 1 0 0.0Mm 0 0 P3[ enepaTop 1

Pucynox 32.4
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ZETLab IIporpamma ®UJIbTPAIIUA CUTHAJIOB

B mporpamme @uabTpanusi CHTHAJIOB IPEIYCMOTPEHBI CIIEIYIONTIE BO3MOKHOCTH:

1. BeiOop konnuecTBa KaHAJIOB Ui npoBeneHus ¢puibTpauuu. [Iporpamma moxer
OJTHOBPEMEHHO (DUIBTPOBATH HECKOJIBKO KaHaJoB. [IpruemM puiabTpanust MOXeT mpou3BoO-
JUThCA, KaK OJHOTO, TaK U Pa3IMYHBIX MU3MEPHUTEIbHBIX KaHAJIOB, BKIIOYasl BUPTyaJlbHbIE
KaHaJIbl.

2. Bri0op Tuna ¢unsrpa:

- JIMHEHHBIN;

- HMHTErpupyromuii 1-ro nopsaka;

- MHTErpUpYOLIUH 2-T0 NOPsAIKa;

- muddepeHumpyrouuii 1-ro nopsaka;

- muddepeHIUPYIOMHA 2-T0 TOPSIIKA.

JuddepeHurpoBanue u UHTETPUPOBAHUE CUTHAIOB LIUPOKO HCIIOJIB3YyeTCs B BHO-
panmu u aKyctuke. BoIbIIMHCTBO TPUMEHSIEMBIX B BUOPAIIMH JaTYMKOB SIBJISIOTCS TTHE30-
JIEKTPUUECKUMH aKCeJIepOMEeTpaMH, T.€. JAaTYMKU OTJAIOT CUTHAI IPONOPLHOHATIBHBIN
YCKOpEHUI0. MHOIrMe KOHTPOJIMpPYEMble BUOpAIIMOHHBIE [TapaMETPbl MEXAHU3MOB 33/1al0T-
csl B YPOBHAX BHOpoOckopocTH. [t GaslaHCMpOBKYM BpAIIAIOLIMXCS MEXAaHU3MOB, HEO0XO-
JUMO 3HaTh BUOpOIIEpEMEIIEHUE B TOUKE KpEIUIeHUs BUOpoaaTyuka. i moiaydeHust cur-
HaJla BAOPOCKOPOCTH U3 CUTHaJIa BUOPOYCKOPEHHS HE0OX0AUMO 3TOT CUTHAJI MOABEPTHYTh
MHTETPUPOBAHUIO NEPBOro nopsaka. [ moaydeHus curHana BUOporepeMeleHuss HeoO0-
XOJJMMO NPOBECTH JIBOMHOE MHTETPUPOBAHNE CUI'HAJIA BUOPOYCKOPEHUS. AHAIOTUYHO, U3
CUTHAJIA JIaTYMKa JMHEWHOTO MEepEeMENIeHHUs] MOKHO TMOJIYYUTh CUTHAJI CKOPOCTH IepeMe-
IIEHUs ¥ CUTHAJ YCKOpeHUs U pepeHIIMpOBaHUEM CUTHAA.

HuddepenunpoBanre curHajia MOJE3HO MPU BUOPOAKYCTHUUECKOM MOHUTOPUHIE
pasnnyHbIX cucteM. OJHUM W3 BaXHEHIIMX MapaMeTpOB MOHUTOPUHIA SIBISETCS TPEH
nporecca, T.€. JI0JITOBPEMEHHOE M3MEHEHUE YPOBHS KOHTPOJIMPYEMOro CUTHaja IO Bpe-
MEHHM (HarpuMep, UHTETPalIbHbII ypOBeHb BUOpAIMM WIKM YpOBEHb LIyMa B noisoce). s
KOHTPOJISI U3MEHEHUSI 3TOT0 CUTHAJIa MOXKHO IpoAu(PEepeHInpoBaTh 3TOT CUTHAT U Clie-
JIUTh 32 YPOBHEM €r0 MPOU3BOIHOM, T.€. YDOBHEM U3MEHEHUS CUTHAJIA.

Ecnn BXOAHOM cUTHAN ABJISIETCS CUTHAJIOM BUOPOYCKOpEHHUs (T. €. eUHHIa U3Mepe-
HUS § Wik M/c”2), TO IpU UHTETPUPOBAHNUN €IUHMIIA U3MEPEHHs BBIXOJHOIO KaHaja cTa-
HOBUTCS €IMHULIA U3MEpPEHUs1 BUOPOCKOpOoCTh - M/c. Ilpu 1BOMHOM MHTETpUpPOBAHUM CHUT-
HaJla BUOPOYCKOPEHMSI €IMHMIIA U3MEPEHUS BBIXOJHOTO KaHala CTAHOBUTCS €IMHMIIA BUO-
porniepemenieHus: — M. OnopHble 3HaueHus A pacuera 1b Takke mperepreBaoT U3MeHe-
Hus. Eciam y BXOJHOTO KaHana onopHoe 3HaueHus Ab 6bun BbiOpans! 1o cucteme 1SO, To
OTIOpHBIC 3HAYCHUS BBIXOIHBIX KAaHAJIOB JUISI HHTETPUPOBAHUS U JBOHHOTO MHTETPUPOBA-
HUs Takoke 6epyres no cucteme 1SO. Ecnu onopusle 3Hauenust 1b BeiOpansl o 'OCT, To
ONOPHBIE 3HAYEHUS BBIXOJIHBIX KaHAIOB 3aaatoTcs Takxke 1o 'OCT. B npoTuBHOM cityyae
K €IMHUIIC U3MEPEHUs] BXOJIHOTO KaHalla IPH MHTETPUPOBAaHUM J100aBisercs “*c”, a npu
JIBOMTHOM HMHTErpUpOBaHMM — “*c¢"2”, mpu auddepeHuupoBaHuu — “/c”, mpu IBOMHOM
muddepeHpoBanuu — “/c2”. OnopHble 3HaUEHUs pacueTa Ab Mpu 3TOM HE MEHSIOTCS.

JluneiHbIi GUIBTP HE MPOU3BOIUT HUKAKUX JIEHCTBUH.
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IIporpamma ®UJIBTPAIINA CUTHAJIOB ZETLab

3. OunbTpbl HU3KUX U BBICOKHX YacTOT. B KaKoM KaHaje mporpaMMbl QribTpa-
IIUU MOTYT BKJIIOYAThCS (GUIBTPHI BEPXHUX U HIDKHUX YacCTOT, YACTOTHI cpe3a (HIbTPOB
3aznarorced B 'l v ycraHaBiauBaroTcs Ha ypoBHe MuHyc 3 1b.

4. Orubatomas curnana. [Iporpamma @ujbTpanusi CHrHAJI0OB MO3BOJISIET pacCcyUu-
TaTh OorubaroNIyro curaana. Orubaromias ypoBHsS PaCCUMTHIBACTCS KaK CTIIAKEHHOE Cpejl-
HEKBaJ[paTUYecKoe 3HaueHue curnaia. [lapamerpom [uis orubaromieit pyHkuei spisercs
BpeMsl CTJIAKUBAHUSA, KOTOpOe 3ajaeTcst B Mc. Jlis BUOPOMETPOB M IIyMOMEPOB CTaHAAp-
THU3UPOBAHbI JIBa BpeMeHH ycpenHenus “Fast” (125 mc) “Slow” (1000 mc).

32.2 OmnucaHue NporpaMMsbl

s 3amycka nporpamMmbl PHIBTPAMsS CUTHAJIOB HEOOXOIUMO B MEHIO ABTOMAa-
TH3anus (pucynok 32.5) nanenu ZETLab BeiOpate komaHny ®@UIBTPAIHS CHTHAJIOB.
Ha skpane monuTOopa otobOpasutcs padodee OKHO mporpamMMbl PUIbLTPAMS CHTHAJIOB
(pucyHok 32.6). B 3aronoBke okHa mporpamMMbl OyAeT 0TOOpaKaThCsl Ha3BaHHUE IPOrPaM-
Mmbl. Huke pacrnionaraercst tabnmuna. B mepBom cronbiie TabIUIlel ceporo IBeTa pacroiia-
raroTcs Ha3BaHUs IepeMEeHHbIX. Bo BTOpOM M mocienyromux cToao1ax 3HaueHus 3Tux Ie-
PEMEHHBIX.

‘ ABTOMATUZAUMA CEDBHCHbIe J

l_:l Perynarop
ApudmomeTp

@ PUNLTPAUMA CUrHANOE
% Popmyna-Zet

012 KoHeeprop daiinos

Pucynoxk 32.5

EB OHALTPALHA CHIHAI0B
KonuyecTso duNbTROB

Kanan ¢unetpa @1 Curnan 1| 92 Curnan2 | $3 Curhant | ©4 Curvan?
WMexoaHei kanan Cwuraan 1 Curaanz Curaant Curaan?

Tun duneTpa(uHT-and
ownetpBY |

YacToTa ¢BY, My
Cnaa, aBloxT.
PuneTp HY

YactoTa ¢HY, My

Cnaa, aBloxT.
Orubawwaa

Bpema WHTerp., mc
EanHuya wam.

Pucynok 32.6

IIpuMeyanue: TpoOrpaMMy MOXKHO 3aIlyCTUTh HEMTOCPEICTBEHHO U3 paboueil TUpeK-
topuu ZETLab (o ymomganuto: ¢:\ZETLab\). ms 3anmyckaemoro daiina: filtrdiff.exe.
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ZETLab IIporpamma ®UJIbTPAIIUA CUTHAJIOB

Kaxast ctpoka TaGynIbl 3aKpalieHa orpeIeIeHHbIM [IBETOM. 3€JIEeHBINH BET CTPOKH
03HAYaeT, 4YTO MapaMeTp 3TOW CTPOKH MOXKHO 3aJaBaTh, PO3OBBIM LIBET CTPOKU O3HAYAET,
YTO MapaMeTp ATOW CTPOKHU 3aBUCUT OT BEPXHHUX CTPOK M HE MOKET ObITh U3MEHEH BpyU-

HYIO.
PaccmoTpuM Tabnuily mocTpovHo:

Crpoka Kanan ¢puiabTpa — B HEil 0TOOpa)karoTCsl Ha3BaHHWIO CO3/IaBa€MbIX IOCIIE
¢mIbTpanuy BUPTYyalIbHBIX KaHaoB ¢mibTpa. CTpoka ceporo usera. [lapameTpsl B 3TOM
CTPOKE HE MOT'YT ObITh U3MEHEHHBI.

Crpoka Ucxonnsplii kKaHaa — B Heil BbIOuparoTcss gusnueckue nuO0 BUPTYyalbHbIE
KaHaJjbl s Kaxzaoro ¢uibTpa. i BeiOopa kaHana A GUIbTpAUUM HaXKaTh JIEBOM
KHOTIKOW «MBIIIN» HA HYXKHYIO STYEHKY CTOJI01a BEBIOPAHHOTO BUPTYAIBHOTO KaHaja (QHIIb-
Tpa ctpoku Uexomnblii kanau. [locie yero oroOpa3uTbes COUCOK KaHANOB ((hU3MUECKUX
U BUPTYyaJbHBIX). B 3TOM crucke (pucyHok 32.7) BKJIFOUCHHBIA KaHal OyAET OTMEYCH
dnaxxkoMm. [[ns BbIOOpa HYXKHOrO KaHana uid (UIbTPALMU Ha)KaTUEM JIEBOM KHOMKOM
«MBIIIN BEIOPATh Ha3BAaHHUE ITOTO KaHaJa.

Crpoka Tun ¢puabTpa(uuT-aud) — B Heil BeIOupaercs tumna GuiabTpa OTHOCUTENLHO
KoToporo Oynmer oTrILTPOBaH CUTHAN BHIOpaHHOTO KaHamna. J{is BeIOOpa Tuma GuibTpa
HaKaTh JIEBOM KHOIMKOW «MBIIIN» Ha HYXKHYIO sTYeHKY CTOJ011a BHIOPAHHOTO BUPTYAIBHOTO
kaHana ¢uwibTpa ctpoku Tum ¢puabTpa (MHT-IHE). [locne dyero oToOpa3uThCS CIHUCOK
TUnoB GuiIbTpoB (pucyHok 32.8). B aTom cmucke 3aneiicTBOBaHHbIN Tun GuiasTpa Oyner
orMeueH ¢uaxxkkoM. Jlyig BbIOOpa HYXHOTO THUMa (QUIbTpa Ha)kaTUEM JIEBOW KHOIKOMN
«MBIIIN» BBIOPATh THI QUIBTpA.

rHan 1 : LWrHang : LuWreant

IEHHEH | AHHERHEH  HHERHE

i CurHan 1 arHan 41 Curuanz CurHant CurHal
00.00 o Curnanz HEHHLH MHEHHHMW | MHMHENH
B Cyrpans i

* CurHan? * 300.0 S
oo 000 v THHEAHEIFA

- . 24.00
CHrHans =
12010 200 . AnthdhepeHUMPYHILLMA 1 .
Chrhand 3004 AvthhEpEHLHPYHOWME 2 o,
CHrHanlo . HHTEFDH il -
4300 L 12.0

o CurHanil wE HHTEM PHPYHOLWHI 2

a0 @1 ChrHan 1 001
@3 CHrHang - = = -
4 CHrHan?

S ——— Pucynok 32.8

Pucynox 32.7

Crpoka ®@uabTp BY — B Hell BKIOUaeTCs/BBIKIIOYAETCS (QUIBTP BEPXHUX YACTOT
(®BY). Bximouenne ®BY ocymiecTBiaseTcss Ha)KaTUEM JIEBOM KHOMKOW «MBIIIM» Ha HYX-
HYIO sYelKy cTo0Ia BHIOPAaHHOTO BUPTYalIbHOTO KaHaia GuiabTpa crpoku @uiastp BY.
[Tocne Bxmrouenus ®BY B 3T0if siueiike 0ToOpa3uTcs 3HaK «+». COOTBETCTBEHHO JJISl BbI-
xiroueHuss @BY HakaTh J1eBOM KHONKOM «MBILIN» HA OTY SYEHKY CO 3HAKOM «1», IOCIIE
yero siueiika Oynet myctoit 1 ®BY oTkimrounTes.

Crpoka Yacrora ®BY, I'nl —B Hell 3ajaercs yacTora cpeza GuiIbTpa BEpPXHHUX 4a-
croT. Yacrora cpesa 3amaercs B repuax. MUHMMaIbHOE 3HAYeHUEe 4acToThl cpe3a 0,5 I,
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IIporpamma ®UJIBTPAIINA CUTHAJIOB ZETLab

MaKCUMaJIbHOE€ 3HAYEHME YaCTOThI 3aBHUCUT OT IOAKIIOYEHHOIO YCTPOMCTBA U yCTaHOB-
JIGHHOW 4YacToThl AUCKperu3anuu B nporpamme Hactpoiika mapamerpos AL u ITAIT
(mynkt 4 Hacrosuiero PykoBomcTBa omeparopa). [lns M3MEHEHHs 3HAYCHHUS YaCTOTHI
cpe3a HaJl0 HaXaTb JICBOW KHOIKOM «MBILIN» HA HYKHYIO slYe€HKy CcTOsIOIa BBIOPaHHOIO
BUpPTYyaJbHOTO KaHana ¢uibTpa crpokn Yacrora @BY, I'u, caenas Takum 0O6pa3zoMm siueii-
Ky aKTHBHOM, C KJIaBUaTypbl BBECTU 3HAUYECHUE YaCTOTHI cpe3a. Ecin B 3TOM s4elike paHee
ObUIO BBEACHO 3HAUYEHUE YACTOTHI CPe3a, TO HEOOXOAMMO Iepel BBOJOM HOBOTO 3HAUCHHUS
yIaJHuTh CTApOe 3HAUCHHE KHONKOM KiaBuatypbl <Backspace>. Ilocie BBosa HOBOro 3Ha-
YEHMSI YaCTOThI Cpe3a HaXKaTh KHOIIKY Ki1aBuaTypsl <Enter>.

Crpoka Cnaa, a10/0KT, pacnosioxeHHas noj crpokoit Yacrora ®BY, 'y — B Hel
otoOpaxaercs 3Hadenne cnana guisrpa @BY. Cnag orobpaxaercs B 1b Ha okTaBy. 3Ha-
YEHMs B SYEMKaX 3TOM CTPOKH 3aBUCAT OT 4acToThl cpe3a ®BY u He u3MeHAI0TCS Bpyd-
HYIO.

Crpoka ®@uabTp HY — B Hell BKIIIOYAETCSA/BBIKIIOUACTCS (UIBTP HMKHUX YacTOT
(®HY). Bxitouenne @HY ocyiiecTBiasieTcsl HaXKaTUEM JIEBOM KHOIKOM «MBILIN» HA HYX-
HYIO SYeHKy CcToJIOIa BEIOPAHHOIO BUPTYalbHOrO KaHasia ¢uibTpa cTpoku @uiastp HY.
[Tocne Brmrouenuss ®HY B 3T0# stueiike oToOpa3uTcst 3HaK «+». COOTBETCTBEHHO ISl BBI-
xiroueHuss @HY HakaTh J1IEBOM KHONKOM «MBIIIWY) HA ATy SYEHKY CO 3HAKOM «+», Iocie
yero siueiika oynet myctoit 1 ®HY otkirounTcs.

Crpoka Yacrora ®HY, I'y - B Heil 3aiaercs yactoTa cpe3a QUIbTpa HIDKHUX Ya-
crot. YacTora cpes3a 3amaercsa B reprax. MuHuMalibHOE 3Ha4YeHHe 4acToThl cpe3a 0,5 I,
MaKCHUMaJIbHOE€ 3HAYEHHME YaCTOThbl 3aBUCUT OT IMOAKIKYEHHOI'O YCTPOMCTBA U yCTaHOB-
JIEHHOM 4acToThl auckperns3anuu B nporpamme Hacrpoiika mapamerpos AL u ITAIT
(myHkt 4 Hacrosimero PykoBoacTBa omepartopa). /liss M3MEHEHUS 3HAYEHUS YacTOTHI
cpe3a HaJ0 HaXaThb JEBOW KHOMKOW «MBIIIN» Ha HYXHYIO YKy cTosOla BhIOPaHHOTO
BUpPTYyaJIbHOTO KaHana ¢puibTpa ctpoku Yacrora ®HY, 'y, crienaB Takum o6pazom siueii-
Ky aKTMBHOM, C KJIaBHATypbl BBECTH 3HAYEHUE YaCTOTHI cpe3a. Eciu B 3TOM siuelike paHee
ObUIO BBEJICHO 3HAUYEHUE YaCTOTHI Cpe3a, TO HE0OXOAUMO Mepel BBOAOM HOBOT'O 3HAUCHMS
yIAIATh CTapoe 3HAUYeHHE KHOMKOW KiiaBuaTypbl <Backspace>. ITocie BBOJja HOBOTO 3Ha-
YEeHHUs 4aCTOThI CPe3a HaKaTh KHOIKY KJIaBUATypsl <Enter>.

Crpoka Cnaa, n6/okT, pacrnosioxxeHHast moj ctpokoir Yacrora ®HY, I'ny — B Heit
oroOpaxkaercs 3HaueHue crnaga ¢mistpa ®HY. Crnag oroOpaxaercs B 1b Ha okraBy. 3Ha-
YEHUs B SYEMKax ITOW CTPOKHU 3aBUCAT OT 4acToThl cpe3a PHY u He u3MeHsroTCs Bpyy-
HYIO.

Crpoka Orubawimiasi — B HEW BKIIOYASTCS/BBIKIIFOYACTCS OTHOAIONIEH CHUTHAA.
Brutouenne orubaromieil OCyIIeCTBISIETCS HaXaTHeM JIEBOW KHOIKOM «MBIIIN» Ha HYX-
HYIO siYelKy cTos011a BEIOpAaHHOTO BUPTYAIbHOIO KaHana QuibTpa cTpoku Orudaromas.
[Tocne BkiIrOUeHUs ormbaroLIe B ATON syelike 0ToOpa3uTcs 3HaK «+». COOTBETCTBEHHO
JUTS BBIKJIFOUEHUS OTHOAaroIIel HaXKaTh JI€BOW KHOMKON «MBIIIM» Ha ATY SYEHKY CO 3HAKOM
«+», mocie yero sueiika OyneT nmycToil u orudaromiast OTKIIOUUTCH.

Ctpoka Bpemst MHT. Mc — B Hell 3a/1aeTCsl BpeMsi HHTETpUPOBaHUsI (CTIIaKUBAHUSA) B
Mc. [[ns1 u3smMeHeHus 3HaueHus BPEMEHM HMHTETPUPOBAHUS HAJ0 HAKaTh JIEBOM KHONKOU
«MBIIIN» HAa HY)KHYIO Y€Ky cTOJI01a BBIOPAaHHOI'O BUPTYAJILHOIO KaHalla (PHIIbTpa CTPO-
k1 Bpemst MHT. Mc,, c/ie7aB TakuM 00pa3oM sSYEHKy aKTUBHOM, C KJIIaBUATyphl BBECTH 3Ha-
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YeHUEe BPEMEHM WHTerpupoBanusi. Ecnu B 3TO# siueiike paHee ObUIO BBEACHO 3HAYCHHE
BPEMEHU UHTEIPUPOBAHMS, TO HEOOXOIMMO Iepes BBOJOM HOBOI'O 3HaYEHUs YAAIUTh CTa-
poe 3HaYeHUEe KHONKOW Ki1aBuaTypsl <Backspace>. [Tocie BBoj1a HOBOTO 3HaUCHHS BpeMe-
HU MHTETPUPOBAHUS Ha)KaTh KHONKY KJIaBHaTypsl <Enter>.

Crpoka EnuHuna u3Mm. — B Hell 0TOOpa)kaeTcsi eIMHHUIIA U3MEPEHUs] CUTHANA (UITb-
TPYEMOro KaHaJjla. JTa CTPOKa HE PEAAKTUPYEMas.

Crpoka Omnopa (1b) — B Heil oToOpakaeTcsi ONMOPHOE 3HAYCHHUE JJIsi BHIUYUCIICHUS
ypoBHs curHana B 1b. OnopHoe 3HaueHue Ui BeluMciaeHUus Ab Oepercs U3 mporpammbl
PenakTupoBanue ¢aiisioB napamerpos (IyHKT 5 HacToswero PykosoacrBa omeparo-
pa). OTa CTpoKa He PeJaKTHPYETCs.

Jist BBIXOa M3 MPOrpaMMbl HEOOXOJMMO Ha)aTh KHOIKY [£], pacrnoioKeHHYIO B
IIPABOM BEPXHEM YTy OKHa.
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33 IIporpamma ®OPMVYJIA-ZET

33.1 Ha3HaueHue NporpamMmbIl

[Iporpamma npeaHa3HaueHa AJSl BHIIOJHEHUS apu(METHYECKHX, adreOpandecKkux U
JIOTMYECKUX ONepanuii 1 GuiIbTpaluu JaHHBIX, HocTynaromux ot 6aokoB AT, u3 panee
3anucaHHbIX (aiiioB wiam nporpamm nakera ZETLab (nporpammel "['eHepaTop curaa-

JoB", "®uIbTpaIUs CHTHAJIOB").

33.2 OnucaHue NporpaMmbl

Jns 3amycka mporpammbl ZETFormula HeoOXomumMo B MEHIO ABTOMATH3AIMS
(pucynok 33.1) manenu ZETLab BeiOpate komanay ®@omysa-Zet. Ha skpaHe MoHUTOpa
orobpasutcs pabouee okHO nporpammbel ZETFormula (pucysoxk 33.2).

ABTOMATUZAUMA ) Cepeucbie
Perysirop
IE ApudMomeTp
PUABTPAUUA CUTHAN0E
% Popmyna-Let

912 KoHeeprop daiinos

Pucynok 33.1

% ZFormula

i % OnopHoe
HazgaHue KonuyecTeo kaHanos: \ V‘ ’MaKpocm» " Cnpaeka Ea. IOuana- 3Hay. ana

KaHana W3M. 30H  Bblyucn. AB
BripaxeHue

Kananl = \;87,1000 100701

Pucynok 33.2

IlpuMeyaHue: MPOrpaMmy MOYKHO 3aIyCTHTh HEMOCPEACTBEHHO M3 paboyeil Aupek-
topuu ZETLab (o ymomuanuro: ¢c:\ZETLab\). ms 3amyckaemoro daiina: ZFormula.exe.

B cnmcke v |, cnpaBa ot Haanucu Koau4vecTBo KaHAI0B BHIOMpAETCS KO-
JIMYECTBO CO3J]aBa€MBbIX MPOTrPaMMOM BUPTYaJIbHBIX KaHAJIOB. 3a7aTh HEOOXOIUMOE KOJIH-
YeCTBO KaHAJIOB MOXHO JIByMsI CITIOCOOaMHu:

- HaXkaTb Ha CTPEJIKY IMOJII U «MBIIIbIO» BHIOPATh U3 PACKPBIBLIETOCS CIUCKA HYX-
HO€ 3HAYCHHUE,

- HaXXaTb JIEBOM KHOMKOM «MBIIIN» Ha MOJI€ U MPU MOMOIIY POIUKA «MBIIIN», JTUO0
KHOMOK KJIaBUATYpPhI CO CTPEIIKAMU <t>u<l> BbIOpATh HYXKHBII 3JIEMEHT.

B nmomsix nmon Haanmuceto Hazpanue Kanana oToOpakaloTcsi MMEHa BHPTYaTbHBIX
KaHaJIOB, CO3JaHHBIX mporpammoit ZETFormula. Otu kananel OyayT oToOpaXkaTtbes BO
BCex Jpyrux nporpammax ZETLab.
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B nomsix nmox Hagnuceio BeipaskeHue otoOpaxarorcs Gpopmyibl as pacueta. CHH-
Takcuc onucad B pazjaene 33.2.1 Cunmakcuc HaCTOSIIETO PYKOBOJICTBA.

B nonsix mox Hagnuceio EA. m3M 0TOOpakaroTCs eIMHUIBI M3MEPEHUS [T KaHAJIOB.

B nonsx mox Haamuceio Jmama3zoH oToOpa)kaioTcs MaKCHMalIbHO JOIMYCTUMBIE
YPOBHH 110 KaHaJIaM (MUHUMAJIBHO JIOIYCTUMBIE YPOBHU paBHEI 0).

B nonsix nox Haanuceio OnopHoe 3Hay. s BbIYUcI. 4B oToOpakaioTcs onopHbie
3HAYEeHUS JJIs1 BBIYMCIICHNUS YPOBHEH CUTHAJIOB B JeIMOeax.

Jlist Toro yToObl U3MEHUTH 3HAYEHUE KaKOro-1100 Mo, He0OX0IMMO HaXKaTh B €ro
00J1acTH JIEBOM KHOMKOW «MBIIIM» W BBECTU 3HAYCHHE C KiIaBHaTypbl. [Ipu Haxkatuu Ha
MPaBYIO0 KHOMNKY «MBILIN» B 00JIACTH IOJISI MOSIBIISIETCS MEHIO CTAaHAAPTHBIX ONEpalui pa-
00ThI ¢ Oydepom obmena Windows, a aiis mofisi BeipakeHHE 3TO MEHIO TaKXKE COACPKHUT
Ha3BaHUSA BCEX MOCTYIMHBIX (DYHKIMH (MaTeMaTHYeCKUX, H3MEPUTEIbHBIX), (DUIBTPOB,
orepanuii, KaHAJIOB, TEHEPATOPOB M KOHCTAHT (pucyHoK 33.3). OnucaHne KOHTEKCTHOTO
MEHI0, U300pakeHHOTo Ha pucyHke 33.3 MOKHO HailTu B pasaene 33.2.2 Cmpykmypa me-
HI0 HACTOSIIETO PYKOBOJICTBA.

% ZFormula
‘ OnopHoe
Hazsanue KonuyecTeo kaHanos: 14 V‘ [ Makpoce>> J[ Cnpaeka J Ea. Ouana- 3Hay. ana
Kanana W3M. 30H  BblyMcn. Ab
BripaxeHue
[Kananl =] = : wB 1000|0001
A K »
[ = [Firl[ <Bu6poaaT! gurmemmmm, —— MB (1000 |0.001
tne |
[ = {15007 <5 Onepaunn G MB [1000  |0.001
| = |<Tensonarunx 1| Mar.dyneum o MB 1000 |0.001
Mzmep. DyYHKUMK K — -

DUNBTPBI
eHepaTopb!

me
mp
c

R
exp
pi

v v v v w

Bbipesate
KonupogaTte
BcTaenTe
¥Yaanutb

BelaenuTe BCE

CoxpaHnTe dopmyny
3arpysuTe dopmyny

Pucynok 33.3

Knonka CnipaBKka BBI3BIBAET CIIPABKY IO MTPOTpamMMe.

Knonka Makpocbl>> BbBI3bIBAE€T JAMATOIOBOE€ OKHO JJIsi HAMHCAHUS MAaKpOCOB
(dpyHk1Mi onpenensieMbIX MOJIb30BaTeNIeM Ha Oaze yxe umeromuxcs). [logpoduee 06 3Tom
MOYHO y3HaTh B pazzene 33.2.3 Makpochl HaCTOSIIETO PyKOBOJCTBA.

BbIXo M3 mporpaMMbl OCYIIECTBIISETCS HA)KATUEM KHOMKHM [EJ], pacIONOKEHHON B
IIPaBOM BEPXHEM YIJy OKHA ITPOrpaMMBbl.
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33.2.1 Cummaxcuc

[Tporpamma ZETFormula siisiercst TpaHCIATOPOM BhIpAKEHUH B PEXKMME PeaaIbHO-
ro BpeMeHu. T.e. mocie BBOJA BBIPAKEHUS, B Cllydae €ro IpaBWJIbHOCTH, OHO HAYMHAET
BBINOJIHATHCS. Eciin BeIpa)keHHE BBEJICHO HENPABUIIBLHO, TO BBIYMCIIACTCS MOCIEIHEE Npa-
BUJIbHO BBeJIeHHOE. [loka HUYero He BBEIEHO BUPTYaIbHbIA KaHai 3allOIHIETCS HYJIEBbI-
MU 3HAYCHUSMH.

B kauectBe coobuienus 00 onmoKe MporpaMMa MoJCBEYMBAEeT KPACHBIM LIBETOM UM
KaHaJja, BRIpa)KEHHE JUUIs1 KOTOPOTO HEBEPHO. I MPaBUIBbHO BBEIACHHBIX BBIPAXKCHUH MM
KaHaJla MOJICBEYMBaETCA 3esieHbIM. OIMOKN B CAMOM BBIPAXEHHM TaK K€ BBLICISIOTCS
KPacCHBIM.

KoHcTanTHBIE BBIpaKEHUS TOACBEYMBAIOTCS (hUOJIETOBBIM I1BETOM. CHMBOJIOM - Jie-
CATUYHBIM Pa3JIEIUTEIIEM SBISIETCSA TOUKA.

3Haku apu(PMETHIECKUX OTepanrii BBIICISIOTCS TOTyOBIM I[BETOM.

CKOOKH BBIAETSAIOTCS KOPUYHEBBIM IIBETOM.

Nmena ¢yHKIMHA TOACBEYMBAIOTCA TEMHO-3€JIEHBIM IIBETOM. llepeMeHHbIe mis
(GYyHKLUH HECKOJIBKUX MEPEMEHHBIX 3alMChIBaOTCA yepe3 3anaTyto. [locie 3ansroil nepen
3HAYCHHUEM CIIEAYIOIIEH TIepEMEHHON He00X0AUMO CTaBUTh Mpoden (pUCyHOK 33.4, CTpOKH
2u4d).

Ha3zBanus xaHaOB 3aKJIIOYAIOTCS B YIIIOBBIE CKOOKH < >.

Ha3BaHus KaHalOB M KOHCTAHT YyBCTBUTENIBHBI K PETUCTPY (YEPEAOBAHUIO CTPOU-
HBIX ¥ MPONHCHBIX OYKB).

[Mpumep nporpammer ZETFormula uzobpaxken Ha pucynke 33.4. B nanHom ciy4ae
JIBE OLIMOKHU: BO BTOPOH CTPOKE YHCIIO OTKPBIBAIOIINX CKOOOK HE PABHO YMCITYy 3aKpbIBa-
IOIINX, & B YETBEPTOI HEMPABUIBHO YKa3aHO UM KaHaJa.

%> ZFormula oj
‘ OnopHoe
HassaHue KonuyecTeo kaHanoe: ;4 V‘ [ hMakpocei>> ][ Cnpaeka ] Ea. Ouana- 3Hay. ana

Kanana W3M. S0H  BblyMcn. ab
BripaxeHue

[ = [<whitenoise> B [1000  [o001 |
[Kawanz = |Max( <Curnaa12>, 10 mB [1000  |0.001
| = |(15.9)/(5"15.5) MB (1000 |0.001
| = |Firbp( <Tensonarumk1>, 100, 2000} ME (1000  |0.001

Pucynox 33.4

33.2.2 Cmpykmypa menio

[Ipu HaxaTuu NpaBoOil KHOIKOM «MBIIIM» B 00JIACTH MOJS CIIpaBa OT Ha3BaHUS KaHa-
J1a TOSIBIISICTCS] KOHTEKCTHOE MeHI0 (prcyHOK 33.3). JIist BHINONHEHHS KaKOH-TiH00 KOMaH-
JIbl KOHTEKCTHOTO MEHIO HY)KHO HaXKaTh JIEBOM KHOMKOM «MBIIIN» HA COOTBETCTBYIOLIYIO
KOMaH/ly 3TOT0 MeHI0. Taxke MOKHO TepeMemaThes 10 MEHIO ¢ MTOMOIIbIO KIIaBHII Kila-
BUATYPBI CO CTPEIIKaMH U BEIOMPATh HY)KHYIO KOMaHIy HaKaTueM KiaBuiu <Enter>.
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33.22.1 Menw

B mento Kanasabl oToOpaxkarorcst 1ocTynHble KaHainbl. Ha pucynke 33.5 mokasaHo,
41O B (haiiyie KOHPUTYpaK 8 BKIIOUEHHBIX KaHAJIOB U 2 BUPTYaAJIbHBIX, CO3JIaHHBIX MPO-
rpammamu ZETFormula u I'eneparop curnanos. B menio Kananwl B nporpamme ZET-
Formula mist BeiOOpa 1ocTynHO 9 KaHAOB — 8 BKIIFOUEHHBIX, M BUPTYAJIbHBINA KaHAJ, CO-
3/1aHHBII TeHepaTopoM CUTHAJIOB. BupTyanbHble KaHaNbI, cO3laHHBIE mporpammoit ZET-
Formula se mocTynHsl B 3TOi ke Imporpamme, HO JOCTYIHBI B JIPYTUX OTKPBITBIX IPO-
rpammax ZETFormula.

Kanano

H Pe naxtHpoBanye hania KOHPHIYPaUMH HaMe pHTE IbHbIX KaHanos - tabconfig.cfg

daiin  Peaaktuposanne dainoe CTpoka Crpaeka

]l CoxpaHuTs ’ [ B Bowoa l
N YyscTe. Ea uam.  KY eHewnero  OnopHoe Ciew. noct. HazBaHue kaHana
npeotp., YCUAUTENA 3HaY. ANA  COCT., BA.M3M.
B/ea.uam. Bbuch. b
0.001 mB 1 0.001 0

KoHTpoALHEI AETYMK.

| | B | 1 | SUrHas
0.001 B 1 a Tensoaarumk 1

0.0 | B | 1 | MrHant
0.001 B 1 0 JlononHuTENBHEIA

1
2

3

4 )

5 0.001
5 g
7

0oo1 1 | | . | | Darak
0.001 ! ! d I | : ! Tepmanapa 1
0.001 | | | | | | Tepmonapa2
CurHanl2

0001000 | o Teneparop 1

33-4

Pucynoxk 33.5

0001000 | Kanan
ZFormula E] @
OnopHoe
HazeaHue Konuyecteo kaHanos: \1 v_| [Ma&pocm>> ][ Cnpagka ] Ea. Ouana- 3Hay. ans
Kanana W3M.  30H  Bbluucn. AB
Brelpaxenue
Kananl =] B [1000000 [0.001 |
KOHTPOABHBIA AGTHYMK
KOHCTaHTEI 4 TeH304aT4HHK 1
Onepaurn 4 TeH30AaTHHK 2
MaT. hyHKUHK »|  AONoAHMTENEHBIA
WM3mMep, DyHKUHK » AaTumk
DUNbTPBI > Tepronapa 1
FeHepaTopbl » Tepmonapa2
CurHani2
Bolpesate
MeHepaTop 1
KonvposaTe
BcTasnTe
Yaanmte
Bolaennte BCe
CoxpaHnTe dopryny
3arpysuTe dopmyny
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Ecnn k KoMIpoTEpy MOAKIIOUEHBI HECKOJIBKO ycTpoiictB ZET 2XX u yactoTsl nuc-
KpPETHU3aluu 10 HUM Pa3JInYHbI, TO 110 KaHaJaM ¢ MEHbIIMMH YacTOTAMU AUCKPETHU3ALUU
IIPOU3BOJIUTHCS KYCOUHO-IMHEWHAs MHTEPIOJSILINS U MOBBIILIEHUE YaCTOThl JUCKpPETH3a-
LIUH 10 HauOoJIbILIEH B CUCTEME.

Ha nexoropsix ycrpoiictBax ZET ycraHoBieHa ogHa mukpocxema ALl nenaromas
HOOYEPETHYIO BEIOOPKY MEXKIYy KaHallaMH, YTO BbI3bIBAaeT (a3zoBble 3aaepkku. [Iporpamma
ZETFormula cuaxpoHu3yeT Takue KaHajibl B (JOHOBOM PEKUME.

[TpomesxyTouHBIE pe3ysibTaThbl BHIYUCICHUHN SIBJIAIOTCS TaK )K€ KaHaJaMH, HO OHU HE
oroOpaxkatorcst B cucteme ZETLab. T.e. B GpyHKIuAX KOTOpBIE TPEOYIOT B KauecTBe ap-
IYMEHTa KaHaJl, BO3MOXKHO MCII0JIb30BaHHE BBIPAKEHUS B KAUECTBE ITOI'0 apryMEHTa.

33.2.2.2 Menw Koncmanmaut

Jns ymoOcTBa nosb3oBares B nporpamme ZETFormula goctymnHsl HeKOTOpbIe Ma-
TemMaTHdeckue u ¢uznyeckue KOHCTaHThl (pucyHok 33.3). B Tabmune 31.1 mpuBeneHsl
3HAYCHUSI KOHCTAHT.

Tabmuua 31.1

Haspanue Oto0paxenue Ha3Banmue 3HaueHHne Exa. nam.
B MEHIO B cTpoke BbI-
pakeHmne
time <time > BpeMs cepBepa BpeMs cepBepa c
G <g> rpaBUTAllMOHHAS 6,67428(67)x107!! M3k !¢
MOCTOSIHHAS
e <e> 3JIeMEHTapHbIN 1,602 176 Kn
3apa 487(40)x107"
K <k> ITOCTOSIHHAS 1,380 6504(24)x107% Jlox-K!
Bosbiimana
me < me > Macca 9,109 382 15(45)x1073! KT
AIIEKTPOHA
mp <mp> Macca ImpoToHa 1,672 621 KT
637(83)x107%’
C <c> CKOpOCTBb CBETa 299 792 458 mc !
B BaKyyMme
R <r> rasopast 8,314 472(15) Jox-K ' -monp !
MOCTOSTHHAS
Exp <exp> ITOCTOSIHHAS 2,72...
Olinepa
pi <pi> gucio [T 3.14....
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33.2.2.3

"+" - clI0)KeHUEe KaHAJIOB, KOHCTAHT, PE3yJbTaTOB BEIYMCIICHHS BRIPAKEHUN
"'-" - pa3HOCTP KaHaJIOB, KOHCTAHT, PE3YJIbTATOB BHIYHUCIICHUS BhIPAXKEHUN
- IPOU3BECHNE KAHAJIOB, KOHCTAHT, PE3YJIbTATOB BHIUYMCIICHUS BHIPAKECHUH

"' - yacTHOE KaHAJIOB, KOHCTAHT, PE3YJIbTATOB BHIYMCIICHUS BhIpaKeHHW. B ciryuae
HYJIEBBIX 3HAUEHHH 10 KaHAJTy, IpOrpaMMa BBICTABIIET MHHUMAIBHO JOMYCTUMOE 3Ha4e-
HUE.

ZETLab

Menio Onepayuu

gent

Greater (<kanar>, <kaHay™>) - OIEpalds CPaBHEHHUS, BO3BPAIACT CAUHUILY, €CIIH
3HAYEeHHUS M0 NIEPBOMY KaHaly OOJIbIlIe 4YeM IO BTOPOMY, HHAU€ BO3BpAIIAET HOJIb. Y 100HA
JUIs HanMcaHus (PyHKIUI TOpOroBoro 0OHapyKEeHUs U CO3JaHUs PA3IUYHBIX PEryJIATOPOB.

Equal (<xanan>, <kanax>, CONSt) - onepauusi CpaBHCHUSI Ha PaBEHCTBO, €CIH pa3-
HUIA MEKIY 3HaYCHUSIMU 110 IIEPBOMY U BTOPOMY KaHaJly 110 MOZIYJIIO0 MEHbBIIE 3HAYCHUS
const, Bo3Bpamaercsi €AMHUIA, HHAYe - HOJb. DyHKIMSA yaoOHa 1yl HanucaHus (yHKIHA
IIOPOI'OBOT0 OOHAPYKEHUS U CO3TaHUs PA3IUUHBIX PETyIsATOPOB.

B mpumepe Ha pucynke 33.6 mokazaHa paboTa OCHOBHBIX MaTeMaTHYECKHX OIepa-
LI1H, U IPOUJUIIOCTPUPOBAH PE3YJIbTaT JEJICHUS HA HOJIb.

%, ZFormula

Onopnoe
3Hay. ana
Bblyucn. ab|

HazsaHue KonuyecTeo kaHanos: 14 v‘ [MaKDOCbI>> ][ Cnpaeka ] Ea. Ouana-

Kanana M3M.  30H
BripaxeHue

"
~
+
purt
~
2
m

1000 |0.001
1000 |0.001
= [<pi>*10 B [1000  [0.001
=010 B [1000  0.001

1
-
@
n
N
L 4

=]

|| Boas [P NOCTO 1 /l L—J al
O BeicTpoe 0.1c O BeicTpoe 0.1c
@ MeaneHHoe 1c @Me[,\nennoe 1c
O Cnepxmegnennoe O Ceepxmeanentos
Kavant . N l'_-
("] BonbTMe Tp. nocToAHHOro Toka - Kanas (X ] Boasmetp moctoannore Toka - Kanand = |5%]
C’ BbicTpoe 0.1¢ O BricTpoe 0.1c
@ MegneHHoe 1c @ MepnenHoe 1c
0 ?Caepxmennennoe O CeepxmepnerHos
oers v [T et ]

Pucynox 33.6

B nmpumepe na pucynke 33.7 npoaemoHcTpupoBaHa padota pynkunu Greater(). Ha
BbIx0J LIAIl momaercst curnan 1,5B, ecnu nokazanusa gatunka "Tepmonapal" menbire 90.
MOo’HO OpraHM30BaTh CUCTEMY MOJIEPKAHUS TOCTOSTHHOM TeMIIepaTyphl, €ClIU K BBIXOLY
LAII nonkitounTh pesie ynpaisiolee TOKOM Ha HarpeBaTeJIbHOM 3JIEMEHTE.

Ha pucynke 33.8 nokazan npumep nporpammbl ZETFormula, nemoncTpupyrommii
paboTy cucTeMBbI TIOJ/IepKaHus TIOCTOSTHHOTO JIaBJICHHS B TpyOe ¢ MpUMEHEHUEM (pYHKITUH
Equal. KoHTponbHBIN MaT4MK ycTaHAaBIMBAETCS OKOJIO JABHTrareis. J[aT4uk, ¢ KOTOPOTO
CHHMAIOTCS TIOKa3aHUsl, yCTAaHABIMBASTCS B MHTEPECYIOIIEH Hac Touke TpyObl. Ecimu ecth
pasHUIa MEXy UX MoKazaHusMH, To yepe3 LIAII u pene BkitoyaeTcs ABUraTesb yBEIHYU-
BAaIOIIMH TaBJICHUE.
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& 'ene patop cHrHanos

BriSop curHanos

OnopHoe

HazeaHue KonuyecTeo kaHanos: |1 v] [ Makpocer>> ][ Cnpaeka ] Ea. Ouana- 3Hay. ana

Kanana W3M. 30H  BblyMcn. ab
BripaxeHue

| = theater[ 90, <Tepmonapal>}*1500 MB ]1 0000 '04001 ]

EEX

[ BonsTmeTp nocrosnHoro Toxa - Kanant

| -Cunyc | -Phwn | Wy | -AwedM | -flordM | -Mmn | -Paiin |
| -CuHyc2 | - AM [ - U I -Muna ] +Broa
Bx0AHOH KaHan
I BXx0AHOU Karnan IKos¢d7uqueHm
| Kanan' | O1.000
o!
I Homep xanana I IM 0 Vo IBce

[ W Binioyeno

O BbicTpoe 0.1¢c
® MegnenHoe 1c

O CeepXmesneHHoe

Pucynok 33.7

% ['eHe patop cHrHanon

OnopHoe

HazeaHue KonuyecTeo kaHanos: ‘1 v’ [ Makpoce>> ][ Cnpaeka ] Ea. Ouana- zHay. gna

Kanana M3M. 30H  Bbl4Mcn. A
BripaxeHue

l = l[PEqual[ <KouTpoabHbiA naTt4ynk>, <[lat4uk>, 10)]*1500 MB \TUUUU |EI.EIU1 |

-

Brifop curHanos
| -Cumyc | -Phn | -lyw | oM | -flordM | -Mn | - Paitn |
| - Cunyc2 ( - AM I -YM 1 -Muna ] +Broa
BXOAHOH KaHan
I BXx08HOU KaHan IKosd)d.)uqueHm
| KaHan' | O1.000
I Homep I "4 D YPOERR IBce cuzrans:

] Bxnioyeno

O BeicTpoe 0.1¢c
@ MeaneHHoe 1c

O Ceepxmeanentos

Pucynox 33.8

33-7



[Iporpamma ®OPMVYIIA-ZET ZETLab

33.2.2.4  Menio Mam. pynkyuu

Ln (<kaHai>) - BBIYKCICHUE HATYPAILHOTO JIorapr(mMa 3HAYCHUH 110 KaHaTy
Lg (<kaHam>) - BBIYMCICHHE JACCATUYHOTO JOorapudma 3HaYCHUH 110 KaHaTy
EXp (<kaHan>) - BEIYUCICHUE SKCIIOHCHTBI 3HAUCHUH 110 KaHAITY

SQr (<kaHai>) - BEIYMCIICHUE KBaJIpaTa 3HAYCHUH 110 KaHATy

Sqrt (<kaHas>) - BBIYMCIICHHE KBAJAPATHOTO KOPHS 110 KaHATY

Sin (<kaHax>) - BBIYUCICHUE CHHYCA 3HAYCHHUH 110 KaHay

Cos (<kaHas>) - BBIYMCIICHHE KOCHHYCA 3HAUCHUI 110 KaHATY

Atan (<kaHan>) - BRIYMCICHHE aPKTAHT'CHCA 3HAUCHUI 110 KaHATY

33.2.25 Menro H3mep. pynkuyuu

Min (<kanar>, const), Max (<kamaim>, const), Mean (<kanax>, const) - HaxomuT
COOTBETCTBEHHO MUHHMMAJbHOE, MAKCUMAJIIBHOEC M CpPEJIHEE 3HAYCHUs MO KaHaly 3a Const
NPEIIECTBYIOMINX CEKYH . DTH (QYHKIIUH SIBIISIOTCS 1O cBoei cytu punbrpamu, AUYX Ko-
TOPBIX BBITJISLIUT MOA00HO (yHKIME SIN(X)/X, Tae X - BeluvnHa OOpaTHas BBEICHHOMY
BPEMECHHOMY TIPOMEXKYTKY. )i 3HaUeHHIT BpeMeHHOTO nHTepBaia Boiie 0.1c, 3Tu 3Haue-
HUS OKPYIIISIFOTCS ¢ TOYHOCTHIO 0.1¢ 10 Onmkaiiiero 00JbIIero, ¢ MeJIbl0 YCKOPEHUs pa-
0OOTBI ¥ YKOHOMHUH TTAMSITH IPOTPAMMOM.

StdDev (<kanair>, CONSt) - HaXOKICHHE CTaHAAPTHOIO OTKJIOHCHHS (KBaJPaTHOrO
KOPHSI M3 TUCIIEPCUH) TI0 KaHaTy 3a CONSt MpemecTBYOIMNUX CEKYHT.

TimeShift (<kanan>, const) - caBur Bo BpeMeHH 3HAYEHHIA 0 KaHaly, Ha HEOOXO-
JTIMMOE KOJTMYECTBO CEKYH]I.

ThreshD (<kanax>, CONSt) - orpaHHYeHUE CHU3Y 3HAYEHHIA 110 KaHATy KOHCTAHTHOA.
T.e. Bce 3HAYCHMSI, MEHBIIINE KOHCTAHTBI 3aMEHSIOTCS €10.

ThreshU (<kanan>, const) - orpaHiueHre CBEpPXY 3HAYEHHI MO KaHATy KOHCTaHT-
Hoii. T.e. Bce 3HaueHus1, OOJbIINE KOHCTAHTRI 3aMEHSIIOTCS €IO.

MaxFreq(<kanar>) - HaXOKJICHHE MaKCHMyMa B CHeKTpe curHana. JlanHas QyHK-
U yaoOHa TS MOCTPOCHHMSI aTATUBHBIX QHIBTPOB. DYHKITUS MOXKET ONPEICIATh 4acTO-
ThI JIMIIb JIO TTOJIOBUHBI YaCTOTHI TUCKPETU3AIlMU, TOYHOCTh OMpeeIeHus He Ooblie ya-
CTOTBHI JUCKpeTu3amuu aenennoi Ha 1250, T.e. nns 25k coctasnsier 200 .

IncRise (<kanax>) — cuerunk HpoHTOB (mepexonoB u3 0 B 1). CriemyeT HCIOIB30-
BaTh ¢ norumyeckumu pynkuusmu Equal u Greater.

IncFall (<kanan>) — cueTunk cpe3oB (mepexooB u3 1 B 0)

33.2.2.6 Menw Dunvmpot

CoepKUT QYHKIUH, HAKITAIBIBAIOIINE PA3THYHBIC (DUIBTPHI

Firbp (<xaman>, const 1, const 2) - mo10coBoit GUabTp, MPOMYCKAIOIIUN YaCTOTHI OT
NIepBOM /10 BTOPOW. 3HAUCHUSI YaCTOT HE MOTY OBITh MEHBILE HYJIS ¥ OOJIbILE ITOJOBUHBI
YaCTOTHI AUCKpETU3alMu. Eciin BBeleHBI TaKKe 3HAYEHUsI, TO (PUIBTP HA MX MECTO MOJ-
CTaBIISICT MPEICNIBHO J0MyCTUMbIe. DHUIBTP MOXKET OBbITh HCIIOJIB30BAH ISl BBIPE3aHMUS Ya-
CTOT COOTBETCTBYIONIMX 4YeJoBedeckoMy rojocy. Ha pucynke 33.9 m3o0paxkeH mpumep
pabotsl ¢pyukimu Firbp.
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ZETLab IMporpamma ®OPMVIIA-ZET
0
Hassahme  Konwuectso kawanos: |1 v| [ Maxpoce>> || crpasra | T et
Kanana weM.  soH  BbiuMen. aB
BoipaxeHue
= |Firbp(<Teneparop 1> . 300, 3p00 ) MB (1000 |0.001
g YacTota 3030014
parop CHrHaso = O] ypoeeHb(nMK) 71.2346(0.001MB)

Beiop curtance a6

-AM
Paavn |+l

-uM
- Nun4M

- Brog
- Paiin

-Muna
- Nor4M

- Cuye2
 -Cune

M|

| MapameTpbl wyMoBoro cHrHana

|ypoeenb,8 |Llac.rnorna Hau |Llacrnoma Kon | Tun wyma

[ 0.5000 | | | Benwii
O B B
| Homep ranana | Cuznan ! ypoens [Bce
(S C om

ru

Pucynox 33.9

Firbs (<kamam>, const 1, const 2) - moaocoBoii (GUIBTP, BHIPE3AIOIMIA YaCTOTHI OT
NepBOM IO BTOPOW. 3HAYCHUS YaCTOT HE MOTY OBITh MEHBIIEC HYJS M OOJbBIIE MOJIOBUHBI
YacTOThI JUCKpPETU3aluu. Eciau BBEIEHBI Takue 3HAYCHUs, TO (PUIBTP HA MX MECTO IMOJ-
CTaBJISIET MPEACIBLHO JAOMyCTUMBIC. Pa3HUIIBI B MOPSIKE CIICAOBAHUS YAaCTOT B BBIPAKCHHUH
Her. Ha pucynke 33.10 mpuBenen mpumep padotsl ¢yHkiuu Firbs. B manHom npumepe
mporpaMMa TeHEepHUpYyeT OCNbIN IIyM, HAKIAJABIBACT HA HETO PEKECKTOPHBIA (UIBTP U BBI-
JaeT pe3ysbTaT Ha reHeparop. JaHHas QyHKIUS MOXET ObITh MCIIOJIb30BaHA IS CHATHS
BUOPAIIMOHHBIX XapaKTEPUCTHK B CIIydae, €CM 3apaHee M3BECTHA HEKOTOpask pe30HaHCHAs
4acToTa, 1Mojia4a KOTOPOW HeKellaTellbHa.

OnopHoe

Haseanue
Kanana

Konuyecteo kaHanos: ‘ 1

v| [ Maxpocsi>> || crpasxa

I Ea. [wana- sHay. ana

Bripaxenue

M3M.  30H  BblyMcn. A

= [firbs(<white

noise>, 500, 800)

Bulifop curHanos
| -Cuhyc - Pfumn

- Curyc2 -AM

- Wy

-l
-UM

]
a6

flordM | -Mmn Il

-Muna

- Paiin
+Brog |

[me [1000 o001

actoTa 1
ypoeeHe(nuK) -94.04a6(0.001MB)

| Bxoavoii karan

I BXx0@Hol xanan lKostpcbuqueHm

| Katan1 [ ©o1.000
-100
IHomep xanana ] Cuznan ’u vpoens [Ece
= | — ;

Pucynox 33.10

Firl (<kanamx>, const) - puabTp HU3KKUX YACTOT C TPAHUYHON YACTOTOH paBHOM CONSt.
YacToTa HE MOXKET OBITh MEHBIIIE HYJIS X OOJIBIIE MOJOBUHBI YaCTOTHI TUCKpeTH3anuu. Ha
pucynke 33.11 uzo0paxken npumep, B kKotopoM mporpamma ZETFormula renepupyer oe-
ab1it mrym (komanga ['eneparopsi->11Iym->whitenoise) ¢ ammmurynoii 100MB n Hakmassl-
BaeT Ha Hero GuibTp. JaHHBIN THIT GUIBTPA CIEAYEST UCIIONB30BaTh Il OTCEYCHHUS HEXe-
JaTENbHBIX BBICOKOYACTOTHBIX COCTABISIIOIINX, K TMPUMEPY - B 3a1aue HICHTU(DUKAINU
JIBIDKCHHUS YeJI0BEKa MJIM aBTOMOOWIIS 1O 3eMJIe, I/ie MHTEPECYIOIINI HAC CUTHAIT JIOKHT B
00J1aCTH HU3KHX YacCTOT.
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[Iporpamma ®OPMVYIIA-ZET ZETLab

Hazsanue Konuuecteo kaHanos: |1 v Makpocei>> Cnpaska En. Ouana- 3Hay. ana

Kanana
BeipaxeHue

[ = [fin(<whitenoise>*100, 1000) MB 1000 |0.001

Ll Yakononockmii cnexTp - Kanan1 @@@
Yactota 2050.0 Ty YpoBeHL(CKS) -65.3046(0.001MB)

:

-100

1000 2000 3000 4000 5000 6000 7000 8000 8000 10000 11000 ry

Pucynox 33.11

Firh (<kanax>, const) - ¢puabTp BBICOKHX YaCTOT C I'PAHMYHOI YacTOTON paBHOU
const. Yactora HE MOXKET OBITh MEHBIIIE HYJIS U OOJBIIIE IMOJOBUHBI YaCTOTHI AUCKPETH3a-
1uu. JlaHHbId TUIT GUIBTPA CIENyeT UCIOJIb30BaTh JUIsl OTCEYEHUs MOCTOSHHON U HU3KO-
YaCTOTHOM COCTABJIAIONIUX CHUTHaia. [IpuMmep HMCronb30BaHMA: BBIBOJ 3BYKOBOW HMHQOp-
MalMyd C OTCEYEHHEM HECHBIIMMONW YacTH U MOCTOSHHOW cocTaBisirouiel. Ha pucynke
33.12 npuseneH npumep, B KoropoM mporpamma ZETFormula renepupyer Genbiit mym
(xomanga I'eneparopsi->I1Iym->whitenoise) ¢ ammiutynoit 100MB u HakmagpiBaeT Ha He-

ro GUIBT.

LD
OnopHoe

HazeaHue Konuuecteo kaHanos: |1 v Makpocei>> Cnpaseka Ea. Owana- sHay. ana

Kanana usM.  S0H  Bblyucn. ab

BripaxeHue

ise>*100, 5000) MB (1000 |0.001

Ll VaiononocHsii cnep - Kanani -
Yactota 32450y ypoeeHb(CK3) -66.3506(0.001mB) MapameTps!
4 Cron
3anch.

o0 HreHue

-50

-100

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 ry

Pucynok 33.12

Firlnteg(<xanan>) - uHTErpUpyromuil GUIbTp, SBISETCS MOTCHIUAIBLHO HEYCTOM-
YUBBIM, IOATOMY TIEPE] €r0 MPUMEHEHHUEM CIIeAyeT CTaBUTh (PMIBTP BBHICOKMX YacToT. Ha
pucynke 33.13 mpuBenen mpumep padbotel nporpammbl ZETFormula, xoropast cuutaer
KOJIMYECTBO TMOJHBIX MEPUOJIOB CHHYCca, U Koraa oHo Oomnbie 10000 BbaeT HOJIb BMECTO
1.5B. Takoe BrIpakeHHE MOKET OBITH UCIIOJIB30BAHO B TTOJ00HOM 3a/1a4ue: B XOJ€ KaKoro-
ar6o Tpoliiecca He0OXOUMO BBITIOTHHUTD OMPENIEICHHOE KOJTUYECTBO ACHCTBHIA, MTOCIIE Ue-
IO OCTAaHOBHUTB IPOIIECC.
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! [eHe pavop curHajios
Brifop curanos

Cumye2 | -AM Il -YM | -Muna -Broa |
+ Curye ‘ “Phaan | -lWllym | -MuedM | -flordM | -Mmn | - Pain |
M8PaMETPb! CHHYCOMANEHOD CHTHANE
I Yacmoma, Iy I B |C‘ ue, B
|ooooo1 .00 [o.0010 | o.oocoo
IH‘nMep Kanana | Cuznan ; ypoena ]Bce

EE BTN s— T

® BeicTpoe D.Ac
(0} MeanenHoe 1c

Boixop

O CeepxmeanenHoe

[
| Kanant ¥ -

ZFormula g ] @
OnopHoe
; K B0 d ‘1 ¥ [MaKDDDbI>> ” Cnpaska ] Ea. uana- sHau. ana
Kanana M3M.  30H  BblumMcn. A6
Buipaxenue
= |1500-greater(firi qual(<Tenepatop 1>, 1.45, 0.001)), 10000}*1500 ~MB 10000 10.001

Pucynox 33.13
Geterodin(<kanax>, const 1, const 2) - rerepoauH. Beipe3aeT U3 criekTpa curHaia
nosocy ot (const 1-const2) I'u mgo (constl+const2) I'n. 3arem cnBuraer e€ B 001acTh HU3-
KuX 9acTOT. OCHOBHBIM HCIIOJIb30BAHUEM T'€TCPO/IMHA SIBJISCTCS YACTOTHAS JEMOTYJISIIIUS
CHTHaJIa - TPOLIECC IMEePEeHOCca YacTH CIEeKTpa U3 00JIaCTH BBICOKMX YacTOT B 00JIAaCTh HU3-
kux. [IpumeHsieTcs B pamuoTexHuueckux 3amadax. Ha pucynke 33.14 npuBenen npumep

paboThI reTepoMHA.

o Tene patop curianos.
Buifiop curHanos
| -Cuge | -Pawn | Wy | -AudM | -flordM | -Mwn | -Paiin |
| Cwye2z | -AM | +uM -Muna | -Broa

MapaMeTPb! HACTOTHON MOAYNAUMH
I ) |
|002999 .96 [0.0300 [000010.00 |0.0090

IHoMep xanana | Cuznan |I4N6unamop vpoens IBce cuznans:
- Yopatb [ W Binioyeno
ZFormula
[ 1
Haseatue Konuyecteo kananos: |1 ¥ [ Makpocei>> J[ Cnpaska J En. Nuana- sHay. ana
Kanana WsM.  30H  Bbiunch. ab|
Buipaxenue

= |Geterodin[<I'enepatop 1>, 3000, 200)

([Mapaverpe |

e yposeub(pm) 20v67EE§U.UU1MF:?)
"

-

50

—

-100

5000 Fig

Pucynoxk 33.14
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Firbsin (<kanar>, const 1, const 2), Firbcos(<kanan 1>, const 1, const 2) - mosoco-
Bble (DHIILTPHI, IPOIYCKAIOIIME YaCTOTHI B mojioce oT (constl-const2) mo (constl+const2).
3Ha4YeHHUs TPAHMI] MOJIOCH YaCTOT HE JOJDKHBI OBITh MEHBIIEC HYJS U OOJbIIE TOJIOBUHBI
4acTOTHl JUCKpeTH3anuu. JJaHHBIH THI QUIBTPOB SBISETCS BEChbMa PECypCOEMKHM, IO-
3TOMY 3Ha4eHue CONSt2 moaOupaercst UCXO U3 OTPAHUYCHHUS HA UCIIOJIb30BaHUE MPOLec-
copHoro BpeMeHH. [IpenensHo nomycTuMast 3arpy:KeHHOCTh TpoIieccopa 3TUM (QHIBTPOM
cocraBiseT okoio 100MI'n. DTo o3Havaer, 4TO MporpamMma ycTaHaBIMBAaeT OrpaHUYEHUE
Ha IMPHHY TOJIOCH CHU3Y, T.C. HEJb3sl (DUIIBTPOBATh OYCHD Y3KHE IOJIOCHI YacTOT (K MpH-
mepy B 0.011).

Ha pucynke 33.15 npusenen npumep padotsl nporpammel ZETFormula, B kotopoit
HAXOJIUTCSl CpelHee KBaJpaTHYHOE 3HAYCHHE IOKA3aHWH CHHYCHOTO U KOCHHYCHOTO
¢mibTpa. Pe3ynbTaToM BBIYMCICHHS TAKOTO BBIPAKCHUS SBISICTCS MHTETPAJl aMILIATYIIbI
ygactoT oT 60I't 1o 80I'. B nanHOM mpuMepe Tak ke MoKa3aHO OKHO JAUCIeTYepa 3a1ad, B
KOTOPOM MOJKHO YBHJIETh CTEIICHb 3arpy’KEHHOCTH MPOIIECCOpa BHIYUCICHUEM TaKOTO BbI-
pakeHusl.

E Myucnetuep 3agau Windows

i ®aiin Mapametpel Bua  3Saeepwenue paboTel  Cnpaeka
1 ;ﬂém@menm | Mpouecce! lfblctponéﬁcrsne ";CVein | Nonesosatend | .
- Cunyc2 - AM - UM -Muna -Broa - T Rl
‘ +CuHyc | - PAumn - Wym - luH4M - NorYm -Wmn | - Paiin He o?pasa sl o e =1
| BesaercTene cuc...  SYSTEM 89 28 KB
ﬂapame'rpb| CHHYCOMAANEHOro CHrHana Slavik. 22576 Kb
ZetServer.exe Slavik uli] 91 076 KB
| 4acmoma, ru | ¥posens, & |Cmewerue, B ZETPanel.exe Slavik 00 10104KE
winlogon.exe SYSTEM 0o 3088 KB
l 000070.00 l 0.2345 I 0.0000 VoltMeterDC.exe Slavik. i} 18 996 KB
TN e o, taskmar.exe Slavik. 00 2212KB
&) ) \) System SYSTEM 00 240 KB
| svchost.exe SYSTEM it} 4076 KB T
svchost.exe LOCAL SERVICE 0o 4396 KB
[ Homep xanana ] Cuznan IHndunamnp VPoERR I.Bce cuznans: svchost.exe HEEWORICOERYICE o P06HKE
svchost.exe SYSTEM 00 19952 KB
- : svchost.exe METWORK SERVICE 00 4 108 KB
_ Yopatb | B Binioyeno svchost.exe SYSTEM 00 4548KE
" sqlservr.exe MNETWORK SERVICE 00 1660 KB
= . - T [ i | spoolsv.exe SYSTEM o] 4492 KB
I BonsveTp nocTosnHoro Toka - Kana - D@ smss.exe SYSTEM 00 388 KB
On 01 B services.exe SYSTEM 00 5396 KB
bICTROE 0.1C L nini2? ave vk o azawe Y|
@ Mepnertioe 10 ["] Orofipaxat Npouecce! Bcex nonbsosaTenei ‘
O CeepxmepnerHoe
| Karant v ‘ - e, " sl T
L - Iﬂpoueccoa: 38 3arpyska LM: 14% Beiaenetme namatk: 654M6 [ 6
ZFormul (= o [X]
3 OnopHoe
HazgaHue KonuyecTeo kaHanos: |1 v | [ Makpocei>> ][ Cnpaeka ] Ea. [Ouana- 3Hay. ana
Kanana b AkaniE MsM.  30H  Bblyucn. AB!
= |sqr![sqr[ﬁrhsin[(l‘eueparop 1>, 70, 10))+sqrffirbcos[<enepatop 1>, 70, 10))) mB \1000 |0.001
Pucynok 33.15
33.22.7 Menw T'enepamopul

Conepxut PyHKITUN TeHEPAIMH CUTHAJIOB PAa3JIMYHON (hOPMBI.

Koncranra <whitenoise> — Genblii mrym.

Oyuxiuu NoiseB (freql, freq2), NoiseP (freql, freq2) u NoiseD (freql, freq2) re-
HEPUPYIOT COOTBETCTBEHHO OEIbIi, pO30BBIN U JETEPMUHUPOBAHHBIN IIIYM B Mpejaenax ya-
crot ot freql no freq2. Yacrorsr 3agarorcs B '

Ha pucynke 33.16 mpuBeneHbl CIEKTpHI Oeloro (JIeBBI BEpXHUI), po30BOro (mpa-
BBIIl BEpXHUI), NETEPMUHUPOBAHHOTO (JICBBIM HIDKHHM) M TOJOBOTO (TPaBbId HIMKHUMN )
IIYMOB.
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ZETLab

IMporpamma ®OPMVIIA-ZET

a6

! Onoproe
HazgaHue Konwyecteo kaHanos: ‘d VQ [ Marpoce>> ][ Cnpaska ] Ea [HOwana- 3Hay. ana
Kanana W3M, 30H  Bbiuucn. AB)
BripaxeHue

= I<whitenoise> ~MB |1000 0.001 |

= |NoiseP({ 500, 2500) mB [1000 0.001

= INoiseD[ 500, 2500) mB 1000 0.001

= |NoiseB[ 500, 2500) mB |1000 0.001

aonosocHati cnextp - Kanant

Hactota ! 1}
ypoeeHb{nuK) 0.008614mB

1000 2000 3000

Yactota 6.3y
ypoeeHb(CK3) 1.3646(0.001mB)

-

= [BI%] Ll yaxononocusiii cnexp - Kanan2

Yactota 6.3M4
ynoeeHb(CK3) -4.70a6(0.001mB)

Pucynox 33.16

Oyukuus SinGen (freq) — cuHycouAaNbHBINA CUTHAT

@yukuus TriGen (freq) — TpeyronbHbIi cUrHAT

freq - yacToTa reHepUPYEMOTo CHHYCOMIATBHOTO CUTHAMA, [ 1I.

Ha pucynke 33.17 npuBeieHbl OCIMIUIOTPAMMbI CHHYCOMIAIBHOTO (BEPXHSS) U Tpe-
YrOJBHOTO (HHIKHSISI) CUTHAJIOB, CreHepupoBaHHbIX QyHkimsamu SinGen() u TriGen() co-
OTBETCTBEHHO.

. ZFormula

HazgaHue KonuyecTeo kaHanos: |2 VI [ Makpoce>> ][ Cnpaeka ] Ea. Ouwana- 3Hay. gna
KaHana W3M. 30H  BbluWcn. Ab
Bripaxenue
= |SinGen[10] MB |1000 0.001
= |TriGen[10) MBE |1000 0.001
8 MuoroxananbHbIH ocuuanorpad E]@
t=0.11904 ¢ Kananl =-0.3 mB WHTepBan, ¢
] A : :
5
05+ YacToTa
- = [125¢ry v
0 04 02 03 04 05 08 07 08 09 T
t =0.09992

c Kanan2 = 0.7 mB

1

03

0 0.1 0.2

ApTOMAC.
Cton
Januck

YTeHue
09

i

0.4 0.5 0.6 0.7 0.8

Pucynox 33.17
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PulseGen (V1, V2, TD, TR, TF, TW, Period) — uMnyibCHBIH EPUOTAUCSCKUAN CUT-
Hai. V1 — onopHoe 3HaueHue, MB; V2 — nukoBoe 3Hauenue, MB; TD — Bpems 3aaepxku, c;
TR — Bpemst pponTa, ¢; TF — Bpems cpesa, ¢; TW — mmpuna umnyisca, ¢; Period — nepu-
on, C;

Ha pucynke 33.18 m3o0paxkeHa OCIHHJUIOIpaMMa HMMITYJBCHOTO IMEPUOANYECKOTO
curHaia, creuepupoBannoro ¢pyukiuen PulseGen().

. ZFormula
OnopHoe
H. K BO R ‘1 v‘ [Makpocm» ” Cnpaeka Ea. Owana- 3Hay. ana
Kanana WsM.  30H  BbluMcn. B
BripaxeHue
[ = |PulseGen(5,10.,1,0.1,03,1,2) B (1000 [0.001

WHTepsan, c
16.000

I

| MpumesnTe
HacToTa

[125kmy v
Kon-go kHn

:

ABTOMAC.
Cron

3anuch.

HreHne

B

Pucynox 33.18

PwlGen (T1, V1, T2, V2, ...) — KyCOYHO-IUHCHHBIN MIEPHOTNICCKUI CUTHAI

StepGen (T1, V1, T2, V2, ...) — MHOTOCTYIIEHYATHIH MEPUOTNICCKHUI CUTHAIT

Oyukiuun PwlGen() u StepGen() umeroT mepeMeHHOE KOJHUYECTBO apryMEHTOB.
ITapa TN (c) VN (MB) 3amarot koopaunary Touku N. CurHans CTpouTcs 1o 3TUM TOYKaMm, a
3aTeM MEePUOINYECKH MOBTOPSETCS.

Ha pucynke 33.19 n300paxeHbl OCIIIUIOrPaMMBI KyCOYHO-THHEWHOTO (BEpXHSIS) U
MHOTOCTYIIEHYATOTO (HUXKHSISI) TIEPUOJMUECKUX CUTHAJIOB C OJJHUMH M TEMH XKe MapameT-
pamu.

<. [ZFormula: o= B[]

OnopHoe
Haseanue KonuyecTeo kaHanos: !2 v| [ Makpoce1>> ][ Cnpaeka ] Ea. [Ouana- 3Hay. ana
Kanana W3M.  30H  Bbi4Mcn. Ab
BripaxeHue
= |PwiGen(0.2, 0.2, 0.1, 0.1, 0.3, 0.3) B (1000 0.001
= |StepGen(0.2, 0.2, 0.1,0.1,0.3, 0.3) ~mB (1000 0.001

41 MuoroxananbHbiH ocuunforpac
t=0.48672 ¢ Kavanl = 0.1 mB YpoeeHb cuHxponusaumn  0.15 WHTepsan,

> = 3.000
02 / = / AN / 2 / P ~ [pwewms |
& / / / / / = YacToTa
D (BT
(= 04857 * a2 = 03uB - & 25 Rerceomn
=0. c aHan2 = 0.3 m [—‘
2 v
03 :
Lo : L ABTOMAC.
==
g 05 1 15 2 25

Pucynox 33.19
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AMGen (freql, freq2, ampl, depth) — ammmurynHast MogyIsIUS

FMGen (freql, freq2, depth) — yactotHas MmoyssUs

freql - yacrora Hecymei, [';

freq2 - vacrora moxysiuu, [

depth - moxymsius, ot 0 o0 1.

Ha pucynke 33.20 mpuBeneHbl OCHMIUIOTPAMMBbl aMIUTUTYIHO-MOAYIUPOBAHHOTO
(BepxHssl) U YaCTOTHO-MO/IETMPOBAHHOI'O (HUXKHSIS1) CUTHAJIOB.

s ZFormula

2 OnopHoe
Haseanue KonuyecTeo kaHanos: l2 v| [MaKPOCbI>> ][ Cnpaska Ea. Ouana- 3Hay. ana

Kanana WSM.  30H  Bblyucn. AB
BripaxeHue

AMGen( 20, 1, 500, 0.5) »B [1000  [0.001
FmGen( 10, 1, 05500 mB [1000  |0.001

t=4.00104 c Kananl = 62.8 mB WHTepBan,

16.000

ermeemmann ! R R et AARNAN DA A [ mpvmervrs
e gy il A
i y ||i|| YacToTa

|

500
o T i

o it R
I 1

2 3 4 5 & 7 8 g Kon-60 kHn
t=4.00104 ¢ KaHan2 = -374.4 mB

500 i i i | i i ABTOMEC.

| ‘ | | i i | Cron

i ‘ 3anuce
-500 | YreHue

Bl

Pucynox 33.20

33.2.2.8 Komanoa Coxpanumv ghpopmyny

[Mo3Bomsier coxpanuth Gopmyny B hopmate *.zfa. BeiOop KOMaH/IbI BHI3bIBACT CTaH-
JApTHOE MEHIO COXpaHeHHs (hailiioB.

33.2.29 Komanoa 3azpyzums ¢hopmyny

[To3BossieT 3arpy3uTh paHee CoxpaHeHHYIO B Gopmare *.zfa hopmyny. Beibop ko-
MaH/Ibl BBI3BIBAET CTAHAAPTHOE MEHIO OTKPBITHS (aiisioB.

33.2.3 Makpocwi

[Tpu Ha)kaTUM JICBOW KHOIIKHM «MBIIIN» HA KHONKY Makpocsl porpammbel ZETFor-
mula mosiBiisseTcst AManoroBoe 0kHO Makpockl (pucyHok 33.21), B KOTOPOM IMOJIb30BATEIb
MOYET CO3/1aBaTh HOBbIC (DYHKIIMK Ha 0a3e y)Ke UMEIOIIUXCS.

B cnucke mon Haanuchio MMsi coepKUTCsT BCe CO3/IaHHBIC MOJb30oBaTeaeM (DyHK-
IHH.

B none mox Haamuceio Makpoc oToOpa)xxaeTcs CO3IaHHas MoJIb30BaTeNieM (QyHKIIHS.

B none cnipaBa ot Hagnucu KommeHTapuii: oToOpaxaercss KOMMEHTapHi K MaKpo-
cy.

B none cnipaBa ot Hagnucu [poroTum: oroOpaXkacTcsi MPOTOTUIT CO3AAHHONU (PYHK-
IHH.
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OnopHoe
HazeaHue KonuyecTeo kaHanos: ‘1 v‘ IMaKpocm» l[ Cnpaeka Ea. Ouwana- 3Hay. ana

Kanana MEM. 30H  BbiMcn. AB
BripaxeHue

= |[ampl(<Curnan12>, 300) MB 1000 |0.001

Maxpocbl

WA Makpoc

| vil)= ]sqrt[ sqr(firbsin[<channel>, . 100))+sqr(firbcos(<channel>, . 100)))
KUNMEHTBDM!’I: BbI4MCNEHNE SMNANTY Abl HACTOTeI B CHrHane ‘
MpoToTkn: ]ampl[(channel), freq) oK |

Pucynox 33.21

Ji1st TOro 9T00BI CO3/1aTh MAKPOC, HEOOXOMMO BBITIOIHHUTD CIEAYIONINE ACHCTBUS:

1. B cniucke nop Haamnuckio MMst 3a1aTh Ha3BaHHE HOBOM (DYHKIIMH, KOTOPOE aBTO-
MaTH4yecku oToopasutcs B mosie Ilpororum:.

2. Ompenenuts GYHKIHMIO TaK)KE Kak U B camoii mporpamme ZETFormula. B npu-
Mepe Ha pucyHke 33.21 ucnonb3oBanbl 2 Mmatematiueckue pynkun: Sqri() u Sqr() u asa
¢dunsrpa: firbsin() u firbcos(). Tax:ke B mpuBeIEHHOM IIPUMEPE BCTPEUAIOTCS JIBE HOBBIC
nepeMeHHbIe: kanan <channel> u uncnoBas koHcranrta freq, KOTOpbie aBTOMAaTHYECKU CTa-
HOBSITCS TTapaMeTpaMu Makpoca U oto0passtcs B npotoTure ¢pyHknuu. Korna nonp3oBa-
TEJIb BOCIIOJIB3YETCs CO3/IaHHBIM MaKpOCOM, ITpOrpaMma noTpedyeT B KauecTBe MepeMeH-
HBIX (PYHKIIMM KaHAT U YUCIIOBYIO KOHCTAHTY.

3. 1o0aBUTH KOMMEHTApPUH K MaKpOCY.

Jnst TOro 4To0Bl M3MEHHUTH CYIIECTBYIOIIUI MakpoC, HEOOXOAMMO BBIOPATh €ro UMS
B CIIUCKE MAKPOCOB, TPOM3BECTH U3MEHEHUS U HAXKATh KHONKY 3MEHUTD.

Jlyist TOro 4TOOBI YAATUTh MAaKPOC, HEOOXOAUMO BHIOPATh €0 UMsI B CIIHMCKE MaKpO-
COB M Ha)XaTh KHONIKY Y AAJIUTh.

[Tpu waxatun kHonku OK mpowusoliger coxpaHeHHE BCeX M3MEHEHUH W BBIXOJ W3
JIMaJIOTOBOTO OKHAa MaKpoChI.

33-16



ZETLab IIporpamma YIIPABJIEHME BJIOKOM PEJIE

34 TMporpamma YIIPABJIEHUE BJIOKOM PEJIE

34.1 Ha3HayeHHe NPOrpamMMbl

[IporpamMma mnpenHa3HaueHa JAJisl YIPABICHHS COCTOSIHHEM pelie, HaXOSIIUXCS Ha
KOMMYTallMOHHOW KOJIOJKE, Mpy oMonu nudposoro nopra moayist «ZET 2XX».

34.2 OnucaHue NporpaMmbl

s 3amycka nmporpaMMbl YnpaBJieHHe 0JI0KOM peJjie He00X0IMMO B MEHIO ABTO-
matu3anus (pucyHok 34.1) nanenu ZETLab BeiOpath komMaHay YmpaBieHue peie. Ha
9KpaHe MOHMTOpa 0TOOpa3uTcs pabodee OKHO IpOrpamMMbl ymnpabJjieHHe OJOKOM pese
(pucyHok 34.2). B 3aronoBke OKHa MporpamMMbl OyIeT 0TOOpaxaThcsi Ha3BaHHE IPOTPaM-
MBI.

| ABTOMETHSALMA CepeHcHeie |
E‘ Scada Zetiew

E‘ Ferynarop

E‘ ADUPaMETD

E‘ P UAETPALMA CHIHAN0E

% ZetP opryna

" Unpasnenue pene

LTI
mz KoHeepTep palinoe

Pucynok 34.1

= ¥npaeneHue BnoHom pene EH:.@

EWT  BKNMYEHHOE COCTOAHWE OTKNOHYEHHOE COCTOAHME

]

=

1

E

2

=

E &

=

& &

=

10

=

i

12

E

|
|
|
|
|
|
6 |
|
]
|
|
|
l

E &

ZET 210 Hedsb v

Bce BEnoYMTE

Pucynox 34.2
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IIporpamma YIIPABJIEHME BJIOKOM PEJIE ZETLab

KommyTannoHHasi KOJIOJKa COCTOUT U3 13 CUTHAIBHBIX pelie U COSTUHSETCS ¢ ud-
POBBIM mopTOoM Moyist «ZET 2XX» npu moMoru kabess, yepe3 KOTOPBIM OCYIIeCTBIISICT-
sl 1I0J1a4a HAIPSDKEHUS. HA KOHTAKTBI PeJIe.

Jlns kaxkaoro perne KOMMYTAIIMOHHOM KOJIOAKH CYIIECTBYET /iBa BapuaHTa 3aMbIKa-
Hus KOHTakToB: INX — XA, 1160 INx — xB, rae x — Homep pene. Cunuraercs, 4To pelie Bbl-
KIIFOYEHO Mpu 3aMblkaHuK Bxoja pene (INx) Ha Bbixog «B» (xB), a BkiitoueHo mpu 3aMbl-
kaHuu Bxojaa pene (INx) Ha Bbixon «A». JlaHHOE COOTBETCTBUE MOJYEPKUBACTCS IBETO-
BbIM O(OpMIIeHHE MPOrPaMMBbI (3€JICHBII I[BET COOTBETCTBYET BKJIIOYEHHOMY COCTOSIHUIO
pene («A»), KpaCHBIN LIBET COOTBETCTBYET BRIKIIOUEHHOMY COCTOSIHUIO pene («By).

Jls Toro, 4TOOBI IEPEBECTU PEJIE U3 OJHOTO COCTOSHUS B IPYroe, CIEAYET B COOT-
BETCTBYIOILIEH CTpPOKE HaxaThb KHOIKY. I[Ipu nepeBoae pene u3 cocrosiHus «A» B COCTOS-
Hue «B», oHa cTaHeT KpacHOTro I[BeTa, a MpH MepeBoje U3 cocTosHue «B» B cocTosiHue
«A» — 3eneHorO0.

Jlns kakaoro pelsie mperycMOTPEHO JABa MOJsl Il KOMMEHTApUEB: OJHO ISl BKITIO-
YEHHOI'0 COCTOSIHUS PEJie, IPYyroe /sl BBIKJIIOYEHHOTo. /{151 Toro 4roObl BBECTH KOMMEH-
Tapuif, He0OXOIUMO MIENKHYTh JEBOW KHOIMKOW «MBIIIN» MO HYKHOMY IOJIO M BBECTH
KOMMEHTapUil ¢ KJIaBUaTypBhI.

Jlist TpyIInoBOro nepeBojia peie u3 OJHOTO COCTOSIHHS B IPYTO€ CYIIECTBYIOT KHOII-
k1 «Bce BKIOUMTHY (MEpeBOA BceX pesie B cocTosiHME «A») U «Bce BBIKIIOUUTHY (Tiepe-
BOJI BCEX pelie B cocTosiHue «By).

Taxoke cymecTByeT BO3MOKHOCTh BbIOOpa Moayis «ZET 2XX», npu nmomomu nud-
pPOBOTrO MOpTa KOTOPOro OyJeT OCYLIECTBIATHCS YIpPaBICHUE pele KOMMYTAI[MOHHON KO-
JIOJIKH.

BbIX0 M3 MPOrpaMMbl OCYIIECTBIISETCS HaKaTHEM KHOIKH [, pacrojioKeHHOMH B
IIPAaBOM BEPXHEM YTIIy OKHA MPOTrpamMMBbl.
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ZETLab Iporpamma KOHBEPTEP ®AIJIOB

35 TIIporpamma KOHBEPTEP ®ANJIOB

35.1 Ha3HayeHue NporpaMmbIl

[Iporpamma mpenHazHadeHa JJis KOHBEPTHPOBaHUS (DAiiyioB U3 TEKCTOBOTO BHJA B
OWHAPHBIA 1 HA0OOPOT.

35.2 OmnucaHue NporpaMmsbl

s 3anmycka nporpamvbl KonBepTep ¢anoB HeoOX0auMO B MEHIO ABTOMAaTH3a-
mus (pucynok 35.1) manenu ZETLab BeiOpats komanny KouBeprep ¢aiisioB. Ha skpane
MOHHUTOpa 0TOOpasuTcs padbouee okHO mporpammbl Konseptep ¢aiisioB (prcyHok 35.2).
B 3arosnoBke okHa mporpamMmbl OyzeT 0ToOpakaThCsi Ha3BaHHE MTPOrPaMMEI.

| Asromarusaun Cepvctibie

7 Perynarop

7 PUALTPAUMA CUTHANOB
% Popmyna-Zet

0'1'2" KoHeeprep dalinos

Pucynok 35.1

“% Konge prep channop

SaronosoK KOHBEPTHPOBATE M3! lABoquoro(*.anp;*.ana) =

MmapodoH Skm A |C\ZetLabisignals\s080175sig0001 . anp Bei30B okHa 07-
COMMENT = KpbITHUS (paitnos
GAIN 1.0

ABSYOLT 3.191607e-002
FRQ 5000.000000

TMIO : 3
FRL 0.0 3t ®ain pesyneTaTos(*.din) v I

FRH 2000,00 : . -
R C:\ZetLablsignalsis080175sigd001..dtn BeizoB oxHa co

START 9:49:22 xpaHeHus Gaiion

DATE 01-02-2008
CHAMNMEL 1
SEMSE 1.0
CONVERT MB
AMPL 1.0

REFER 0.001000 + MaeT KoHBEpPTHPOBAEHKE. ... D ORI TE |

ACCU N =0

Pucynoxk 35.2

IlpuMeyaHue: MPorpaMMy MOXKHO 3aIyCTUTh HEMOCPEACTBEHHO M3 paboueil Aupek-
topun ZETLab (mo ymomuanumio: c¢:\ZETLab\). Mms 3anmyckaemoro daiina: BinaryFile-
Converter.exe.

Hexoropsie nporpammsl ZETLab mMoryt 3anmuceiBaTh MOCTYNAFONIMA TOTOK JaHHBIX

B (haiis1, IPUTOM 3aMKCh MPOUCXOIUT B OMHAPHBIN (aiisl. OOBIYHBIM TEKCTOBBIM PEIAKTO-
POM IIPOCMOTPETH CO3JaHHBIN TaKUM 00pa3zoM (haiir HEBO3MOXKHO.
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porpamma KOHBEPTEP ®AIJIOB ZETLab

[Tporpamma KonBeprep ¢aiiioB npeaHasHayeHa JUisi OTKPHITUS OMHAPHBIX (aiiioB
U [IepeBOJia XpaHUMOM HH(pOpMALMK B TEKCTOBBIA BUJI, O0JI€€ MOHITHBIN JUIsl BOCIIPUATHS
YeJIOBEKOM, B JaJbHEUIIEM, CO3IaHHBINA TEKCTOBBIN (hailli MOKET OBITH OTKPHIT B JHOOOM
TEKCTOBOM peJlakTope, 00 MHpOpMaLus MOXKET ObITh CKONMMpPOBaHA B TaOJIMUYHBINA pe-
naktop, Hanpumep, MS Excel mis nanpHeiiniero 6oiee moapoOHOTo aHAKM3a.

Tak xe, co3nanHbiii ¢ momomplo KoHBepTepa (paiiioB JOKyMEHT MOXKET OBITh OT-
KpBIT niporpammoit “OtoOpaskenue->IIpocMoTp pe3ynbTaToB”, rie B AajJbHEHIIEM 3allu-
CaHHbIE CUTHAJIbl IPEICTABIAIOTCS B TaOIMYHON U B rpadudeckoil popme. Ilpu sTOoM B
nporpaMMe “pocMOTp Pe3yJIbTAaTOB™ MOCIEI0BATEIBHOCTH OUM(pPOBAaHHON HMH(OpMaIH
MOTYT OBbITh IPUMEHEHBI Pa3IMYHbIE MATEMaTHUECKUE OIIEPALIH.

35.3 ¥Ymnpasienue nporpammoii Konseprep ¢aiijion

Jliis Toro 4toObl KOHBEPTUPOBATH OJAMH (haiia B Jpyroil HEOOXOIUMO MPOBECTH Clie-
JYIOILIHUE IEUCTBHUS:

1. B cnucke v |, cupaBa oT Haanucu KoHBepTHpPOBaTHL M3: BHIOpATH TUI
¢aiina, KOTOpbII HEOOXOAUMO KOHBEPTUPOBaTh. 3a/aTh TUN (haiiina MOXKHO JIByMsl CIIOCO-
Oamu:

- Ha)XaTb Ha CTPEJIKY IOJI U «MbILIbI0» BHIOPATh U3 PACKPBIBILEIOCs CIMCKa HYX-
HO€ 3HAYECHHUE,

- HaXXaTb JICBOW KHOIIKOW «MBIIIN» HA MOJIE ¥ NPU IIOMOIIY POJIMKA «MBILIN», JTU00
KHOIIOK KJIaBHATYypPhI CO CTPCIIKAMU <T>u<l> BbIOpATh HYHBIN JIEMEHT.

IIpu 5TOM B criucke ¥ |, cripaBa oT Haanucu B, oroOpasutcs Bua ¢aiina, B
KOTOpPBINA OyJeT KOHBEPTUPOBAH UCXOAHBIN.

2. 3agath myTh MCXOQHOrO (Qaiina. s 3T0oro HE06X0AMMO Ha)KaTHEM Ha BEPXHIOIO

KHOTIKY |::], pacronararouiyiocsi B mpaBoil 4acTi pabodero OKHa IPOTPaMMBI, BHI3BATh
CTaH/IapTHOE OKHO OTKPBITHS (haiina U yka3aTh (aiisl, KOTOpbI HEOOXOAUMO KOHBEPTHPO-
BaTh. [Ipy 3TOM B nose noa Haanucbio KonBepTupoBaTh U3 : 0TOOpa3uThes MyTh (aiina,
a B TOJI€ MOJI HAJMUCHI0 3aroJioBOK O0TOOpA3UTCs JIOMOJHUTENbHAS UHPOPMAIIUsS UCXO/I-
Horo ¢aitna, HeoOXoaMMasi JJIs MPaBHUIIBHOTO BOCCTAHOBJICHHS 3aIIMCAHHOIO CUTHAJIA.

IIpumeuanue: Qaitnel *.ana u *.anp padorator B nape. OIUH U3 HUX 3arojOBOY-
HBI{, IPYroil colepKUT AaHHbIe. [ KOHBEPTHPOBAHUS yKa3aHHAs AUPEKTOPHS TOJDKHA
coxepxath 00a (aiina, a B KauecTBe UCXOAHOTO (haiiia MOXKHO 3a7aTh JTFO00M U3 HUX.

3. 3amaTh AMPEKTOPHIO U UM KOHEUHOTO (aitna. J[1s 3Toro Heo6XoIMMo HaxaTueM

Ha HWXKHIOK KHOIIKY EL pacroyiararolyocs B MpaBoi 4acTd pabo4yero OKHa Iporpam-
MBI, BbI3BaTh CTaHJIapTHOE OKHO COXpaHEHHUs Qailyia U yka3aTh AUPEKTOpHUIO0 U uMs (aiina,
B KOTOpBIIl OyneT KOHBEPTUPOBAaH MCXOIMHBIN aiin. IIpu 3ToM myTh KoHeuHoro (aiina
0TO0Opa3uTCs B MOJIE MO HAAUCHIO B :.

4. Haxats kHonky KonBepTupoBath. [Ipu 5TOM BHM3Y B LieHTpe pabouero okHa
nporpammel Konseprep ¢aiisioB nossurcs Haanuch «Aner KOHBEPTHPOBAHME. ...

BEIXO U3 IPOrpaMMbl OCYIIECTBIISETCS HaKATHEM KHOIKH [EJ], pacIooKEHHON B
MIPaBOM BEPXHEM YIJIy OKHA TPOTPaMMBI.
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ZETLab IIporpamma CUHXPOHU3ATOP I10 GPS IIPUEMHHKY

36 IMporpamma CUHXPOHHU3ATOP 110 GPS IPUEMHUKY

36.1 Ha3HauyeHHe NporpamMmblI

OTto0pakeHne M 3amKucCh TEKYIIUX KOOPIMHAT U CKOPOCTH JBHXKCHHS OOBEKTa BO
BpEMs PETHCTPALIMHA CUTHAJIOB, MOCTYMAIONINX Ha BXOIHBIE KaHaabl Moayeld «ZET 2XX».

Boccoznanne mapaMeTpoB AKCIEPUMEHTA BO BPEMsSI BOCIIPOU3BEICHUS 3aIIMCAHHBIX
CUTHAJIOB.

[Tporpamma padotaer o nporokory NMEA 183.

36.2 Omnucanue NMporpaMmmbl

OCHOBHYIO YacTh OKHa mporpammbl (pucyHok 36.1) 3aHumaer rpadudeckuil HHIH-
KaTop, Ha KOTOPOM OTOOPaKAIOTCS:

» narta ¥ BpeMs (TiepBasi CTpOKa);

» KOOPJMHATHI (BTOpas CTPOKA);

» CKOPOCTh JIBUKEHHUsI O0BEKTa; KOJMYECBO HAOIIOAAEMBIX CIIyTHHKOB, MO KOTO-
PBIM BEJIETCSI pacyeT BCEX MapaMeTpOB; CIABHUT MO BPEMEHU B CEKYHJIaX MEXIy BHYTpPCH-
HUM BPEMEHEM M TOYHBIM BPEMEHEM, OTPEACSIEMbIM 10 CIyTHUKOBOW CHUCTEME (TPEThs
CTpOKa).

|:| CHHxpoHMzatop no GPS npHeMHMKY

BxogHol nopt
comd v
BeixoaHoH nopt

OTCYTCTEYET ¥

Pucynok 36.1

B npaBoii yacTy OKHA IPOrpaMMBbl HAXOAATCS IO CO CIIUCKOM BXOJHOI'O U BBIXO/JI-
HOTO TTOPTOB MOyt «ZET 2XX».

BxonHo#i mopt — nopT, kK KoTopomy nouitoueH GPS npueMHuK.

BBIXOIHOM MOPT — MOPT, K KOTOPOMY MOJKIFOYEHO YCTPOWCTBO, HA KOTOpPOE mIepe-
JAl0TCs JaHHBIE BO BPEMs BOCIPOU3BEICHUS 3aIIMCAHHBIX JaHHBIX.

Br160op B mossiX co CHCKOM ¥ | MOXET OBITh OCYILIECTBIICH IBYMS CIOCO-
Oamu:

- HaXaTb Ha CTPEJIKY IOJISl U «MBIIIbI0» BHIOPATh U3 PACKPBIBILErOCs CIHMCKa HYX-
HOE 3HAYECHUE;

- HaXaTb JIEBOW KHOIIKOW «MBIIIN» HA MOJIE ¥ MPH TIOMOIIH POJIMKA «MBIIINY, JTUO0
KHOIIOK KJIaBHATypPhI CO CTPCIIKAMU <T>u<d> BbIOpATh HYHBIN AJIEMEHT.
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IIporpamma CUHXPOHU3ATOP I10 GPS IPUEMHHKY ZETLab

[Tpu ogHOBpemeHHOM 3amycke nmporpamMMm Cunxponusatop no GPS npueMHuKY U
3anuch curaioB cosnaercs ¢aitn GPSData.log B aupexTopum st 3anvcu (aiiios, yKa-
3aHHOW B mporpamMMe 3amuch CHTHAJIOB. B 3ToT (hailn 3amuchIBalOTCsl BCE MapaMeTpsl
JKCIIEpUMEHTA (JaTa U BpeMsl, CKOPOCTh U KOOPJAMWHATHI B KaXKJbli MOMEHT BPEMEHH, KO-
JMYECTBO HAOIIOIAEMBIX CIYTHUKOB U C/ABHT 110 BPEMEHH).

[Tpu 3anmycke nporpamMbl Bocnpou3sBeneHne CUrHajioB, B okHe nporpammbl CHH-
xponusarop no GPS npueMHHMKY 0TOOpa)KalOTCs 3alHMCaHHbIE TapaMeTphbl SKCIIEPUMEH-
Ta, KOTOpbIE MEPEJAOTCsl MOJKIIOYEHHBIM K BBIXOJHOMY HOPTY ycrpoiictBam. [lpu wuc-
MOJIb30BAHUU MIPOTPaMM KapTorpadguu MOXKHO BOCCO3ATh TPACKTOPHIO JABHKEHHUS 00bEK-
Ta BO BpeMs HKCIEPUMEHTa, Ha0Jt0/1asi OJHOBPEMEHHO IOJIOKEHHE O0bEKTa M ero mapa-
METPBI B KX/l MOMEHT BPEMECHH.
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ZETLab Iporpamma LIUGPOBOM BBO/I-BbIBOJ]

37 TMporpamma [IU®POBOI BBOI-BBIBO/

37.1 Ha3HayeHHe NPOrpamMMbl

[TporpamMma npemHa3HaueHa IS YIPABJICHUS COCTOSHHEM BXOIHBIX/BBIXOIHBIX Ka-
HaJIOB IU(POBOTO MOpPTa YCTPOUCTB MPOU3BOAUMBIX 3A0 «IJIEKTPOHHBIC TEXHOJIOTHU U
METPOJIOTHUECKUE cucTeMb» (Moayib «ZET 2XX», A17-U2 u np.).

[IporpaMMa mo3BOJISI€T YIPABIATH TAKUMHU HCIIOJIHUTEILHBIMU MEXaHU3MaMH, y KO-
TOPBIX paboTa onpeaeNsieTcs ABYMs COCTOSIHUSIMU BKJIFOUEHO HITH BBIKIIFOUEHO.

37.2 Onucanue MporpamMmbl

Jnsa 3anycka nporpammsl [lugpoBoii BBoa-BbIBOA HeoO0XxoauMo B MeHIO CepBHC-
Hble (pucynok 37.1) manenu ZETLab BeiOpars xomanay Lludposoii BBoa/BbiBOA. Ha
9KpaHe MOHHUTOpa 0TOOpa3uTcs padbouee okHO mporpammbl L{udpoBoii BBOA-BBIBOA (pH-
cyHok 37.2). B 3aronoBke okHa mporpamMmbl OyAeT 0TOOpa)kaThCsl Ha3BaHUE MPOTPAMMBI.

IIpuMeyaHue: IPOrpaMMy MOKHO 3aIlyCTHTh HEMOCPEACTBEHHO M3 pabodeil aupek-
topuu ZETLab (o ymomuanuro: ¢c:\\ZETLab\). ims 3amyckaemoro ¢aiina: DiglnOut.exe.

CepBucHble

@ 3arpyaka CUrHaneHoro Npoueccopa
E‘l Hacrpoiika napamerpos ALUM u LAMN
@ PenakTHpoBaHue ©alinos NapaMeTpos
E Hacrpoiika |P-aapecos yctpolicTe

‘E,El Moaknioyerye yerpoiicte no Ethernet

u MoaxnoyeHue yerpolicte no BlueTooth

Uueppoeoi BBOA/BBIEOD,

[1#1] Hactpoiika exoaHoro auanasoHa
@ Bpema ZET-cepeepa

@ lMpocnywWeaH1e KaHaNoB

@ ZETMessenger

E P nar

Pucynok 37.1

s xaxaoro ycrpoiictBa ALIII-IIAII — cBos BKIaaKa, B HA3BaHUU KOTOPOU OyneT
0TOOpaX€HO Ha3BaHHE YCTPOMCTBA U €ro 3aBoJIckoi Homep. KonmuecTBo BKJIaJ0K ompe-
JIESIeTCS. KOJTMYECTBOM MOJKIIOUEHHBIX YCTPOUCTB.

B pamke Pa3penienue BbIXoa OCyIIECTBISIETCS BKIIOUEHUE/BBIKIIFOUEHHIE BBIXOI0B
1u(poBOro Mopra. Y CTAaHOBIEHHBIN (DIIaXKOK BO3IIE JFOO0T0 U3 KaHAIOB MU(PPOBOTO MOPTa
pasperniaeT yrpaBieHHEe BBIXOJIOM 3TOro KaHaia. CHATHIN — 3ampeniaer.

B pamke BbIX0abl yCTaHABIMBAIOTCS COCTOSIHUE JIOTUYECKOM «1» WIM JIOTMYECKOTO
«0» ns KaHAJIOB, KOTOPBIM OBLIT pa3pelieH BbIXoJ B pamke Pa3pemienune BbIxoaa. Ycra-
HOBJICHHBIN (PIIa)KOK BO3JIe JTIOOOTO W3 pa3pelleHHBbIX U1 BBIXOAAa KaHAJIOB IHU(PPOBOTO
MOpPTa YKa3bIBAET COCTOSTHHUE JIOTHYECKOM «1» 3TOro KaHaja, CHATHIN (J1aXKOK — COCTOSIHHE
noruyeckoro «0»
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Iporpamma [ITUPPOBOI BBOJI-BBIBO/T ZETLab

B pamke Bxoabl oToOpaxkaercsi pealbHOE COCTOSHHE KaHAJIOB IM(POBOTO Mmopra.
YcTaHoBieHHBIN (Dr1akoK BO3JIe JH000T0 U3 KaHaJIoB IU(GPOBOro MOPTa YKa3bIBa€T COCTO-
STHAE JIOTUYEeCKOH «1» 3TOro KaHama, CHATHIN (IaXOK — COCTOsIHHE Jiorrnueckoro «0». B
JAHHOM paMKe yCTaHaBJIMBAaTh U CHUMAaTh (DJIAXKKH HENb3s, OHA ABJsAETCS MH(POpPMAIMOH-
HOM.

[Tpy NOAKIIOUYEHHBIX HECKOJIBKUX YCTPONCTB LM(POBOI MOPT KaXJI0ro ycTpoicTBa
HacTpauBaercs B cBoel BKIaake. [lepexon Mexay BKIaJKaMU OCYILECTBIISIETCS HaXXKaTUEM
JIEBOM KHOIIKM «MBIIIN» Ha BKJIAJIKY, B KOTOPOW HEOOXOIMMO HACTPOUTh COCTOSTHHE LU (-
POBOTO IIOPTA TOTO WJIM MHOT'O YCTPOMCTBA.

AUN 16416 USE N2220

Bxoae
Beizoa
v 1 r2 v 3 4 v 5 vV B v 7 v 8

V3 V10 V11 [T12 713 [ 14

CoxpatuTe

Beixogk!
v 1 2 v 3 4 v v v v

7 % r r r r
PaspemeHwe BblX0aa

1 M2 M3 M4 5 8 7 8
wct mi EE mEE mik (m

Pucynox 37.2

[Ipn HaxaTtuu Ha kHONKY COXPaHHUTh MPOMCXOAUT COXPAHEHUE TEKYIINX HAaCTPOEK
mudposoro nopta. [Ipu mocneayromem ucnonb3oBaHuu nporpamMmel Llugposoii BBoA-
BBIBO/I, TI0CJI€ 3arpy3KH CUTHAJIBHOTO MpOoIeccopa, BCe MapaMeTpsl OyAyT YCTaHOBJIEHBI B
COOTBETCTBUU C MOCIEAHUMH COXPaHEHHBIMU HAcTpoWKamH. EcCiiM MOIKIIIOYEHO HECKOJIb-
KO YCTPOMCTB K OJHOMY KOMIBIOTEPY, TO HACTPOUKH OyIyT COXPAHITHCS JUISl Ka’KIOTO
ycTpoicTBa MHIUBUAYanbHO. [IporpamMmmuoe oGecriedeHue OyIeT CUMTHIBATh 3aBOJICKOM
HOMEp MOJKIIOYEHHOI0 YCTPOUCTBA, U, €CIH 3TO YCTPOHCTBO paHee yXe HacTpauBayoCh,
OyZeT OTKpBIBaTh HACTPOMKH JUIsI KOHKPETHOTO YCTPOUCTBA.

[Tpu Ha>kaTUM Ha KHONKY BBIX0A MPOMCXOAUT BBIXOA U3 IPOrpaMMBbL. 3aKpPBITh OKHO
IIPOrpPaMMBbI, TaKK€E, MO’KHO Ha)KaB JIEBOM KJIABHMILIEH «MBIIIN» HA KHOIKY 3aKpBITHS OKHA
[E], pacrionoxeHHOM B IPaBOM BEPXHEM YIIIy OKHA MPOrPAMMEL.
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ZETLab IIporpamma I'JIOBAJIBHOE BPEMS CEPBEPA

38 IMporpamma I''IOBAJIBHOE BPEMS CEPBEPA

38.1 Ha3nauyeHune NporpamMmblI

[Tporpamma nmpegHa3zHaueHa st OTOOpakeHHs BpeMeHu ¢ Hadaia crapta AL mon-
kimoueHHoro k [I9BM yctpoiicTBa, pazpadbareiBaemoro 3A0 «JIEKTPOHHBIC TEXHOJIOTHH
U METPOJIOTUYECKUE CUCTEMB).

38.2 Onucanue mporpamMmbl

s 3anmycka nporpammel I'100a/1bHo0e BpeMs cepBepa HeoOxoaumo B MeHIo Cep-
BucHble (pucyHok 38.1) manenu ZETLab BeiOpats komanay Bpemss ZET-cepBepa. Ha
9KpaHe MOHUTOpA 0TOOpasuTcs pabouee oKHO mporpammsl I'i100ajbHOE BpeMsi cepBepa
(pucynok 38.2). B 3aronoBke okHa mporpamMmbl OyaeT 0TOOpaxkaThCsl Ha3BaHUE MPOrpam-
MBI,

@ A0aTbHOE EPEMA CEPEE Pa EEE

CepBucHbie
E:Q 3arpysKka CUrHaNBHOro NPOLECCopa | |KaH & | Bpers,
@ Hacrpoiika napamerpos AUM u LLAM |E“"H°"” 1 | 2.833
@ PeaakTUpoBaHUe Palinos NapaMeTpos | |EMrHan2 | 9,239
E Haerpoiika IP-aapecos yetpoiicTe |EM|_H and | 9,099
rif-j Mogk nouerue yerpoiicte no Ethernet |EurHan1 T | 9855
u Moaknouerue yerpoiicTe no BlueT ooth
== LT AT Burnan 1 | 9,899
Uuspposoii BE0A/BLIBO,
[y . |EurHar|1 7 | 9,919
[ HacTpoiika BxoaHOro AWanasoHa
[Z) BpemaZET-cepeepa [Euranta | 9,919
@ MpocAYwHEaHWE KaHaNos |EMrHan19 | 2919
BB ZETMessenger | Curran20 | 3,919
M G |Temn. CurHan | 9,200

Pucynok 38.1
Pucynox 38.2

B okne mporpamMmsbl Oyzaet oToOpaxkaThesl TaOIMIa, COCTOAIIAst U3 ABYX KOJIOHOK M
cTpok. KonmndecTBo cTpok ompenensiercs KOJIUYeCTBOM BKIIOYCHHBIX (DU3MUECKHUX U TI0-
POXIACHHBIX BHUPTYAJbHBIX KaHAJIOB. dusnyeckue KaHaabl BKIIOYAIOTCS B nporpamMme
Hacrpoiika napamerpos ALIII u HAII (nyskt 4 Hactosimiero PykoBoacrBa omeparo-
pa). BupryanbHble KaHaabl MOPOXKAAIOTCS TaKUMHU MporpaMMmaMH Kak, Hanpumep, I'ene-
paTop curiajioB, ®uiabTpanusi CMrHajoB, TepMoMeTp cONPOTUBJIEHUS U T.1.

B cTpokax neBoit kKomoHKH OymayT 0ToOpa)xkaThCsi Ha3BaHUE KaHAJIOB, B CTPOKaX Ipa-
BOI1 konmoHku Bpems crapta ALl mo xaxxmomy kaHamy. Bpemst ¢pu3ndeckux KaHaloB OJi-
HOT'O YCTPOMCTBA JOHKHO OBITH OMHAKOBBIM. Bpems BUPTyalbHBIX KaHAIOB OTOOpa)kaeT-
sl ¢ HEOOIBIITNM 3ama3bIBAHUEM 0 OTHOIIEHUIO K BpeMEHH (PU3NYECKIX KaHATIOB.

BbIX0/1 M3 TPOrpaMMbl OCYIIECTBIISETCS Ha)KaTHEM KHOIKH [£], pacriojioKEeHHOM B
IIPaBOM BEPXHEM YTy OKHA IIPOTrPaMMEL.
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ZETLab IIporpamma ITPOCIIYIIMNBAHUE KAHAJIOB

39 IIporpamma [TIPOCTYHINBAHUE KAHAJIOB

39.1 Ha3HayeHHe NPOrpamMMblI

[Iporpamma mnpenHa3HavyeHa Uisi MPOCIYIIMBAHWS CUTHAJIOB, MOCTYHAIOIIMX Ha
BXOJIHBIC KaHAJIbI, @ TAK)KE JJI IPOCTYIIMBAHUSI CUTHAJIOB BUPTYaJIbHBIX KaHAJIOB U TCHE-
PUPYEMBIX CUTHAJIOB BHYTPEHHUM T'€HEPATOPOM.

[IpocnymmBanue CUTHAIOB, MOCTYIAKOIIMX HA BXOJHbIE KaHalbl Moayneit ALLLL, de-
pe3 3BYKOBYIO KapTy MEPCOHATBLHOTO KOMITBIOTEPA MOXET ObITh OUYE€Hb MOJIE3HO MPU aHa-
JIM3€ CUTHAJIOB B aKyCTHUYECKOM JIMANa30He, TaKk KaK CIIEKTPaJbHBIN aHaIu3 HE BCETJa MO-
JKET JaTh aJIeKBaTHYIO HH(OpMaIHio 00 aHATH3UPYEMBIX BelnnunHax. Hanmpumep, nckaxe-
HUE, CBA3aHHOE C KPAaTKOBPEMEHHOW MOMeXoi OyleT XOpOoIlo pa3iuuyuMO Ha CIyX, B TO
BpeMs KaK Y3KOIOJOCHBIH aHAIM3 HE OTOOPA3HT 3HAYUTEIBHBIX W3MEHEHUH B CIIEKTpE
CUTHaJa. DTO CBSI3aHO C TEM, YTO YEJIOBEUYECKOE YXO, B OTJIMYKE OT aHAIU3UPYIOLIEH am-
napaTyphbl, MOKET Topa3io 0oJjiee 4eTKO UACHTU(UIUPOBAThH Mapa3sUTHbIE UICTOYHUKH 3BY-
Ka.

JIJist ToCTIeAyIomero aHanm3a akKyCTHIeCKOH MHQPOPMAIMN B PEKHUME aHAIIOTOBOTO
MarHuTo(oHa MOKHO IIPOCIIYIIUBAThH 3alMCAHHBIE BpPEMEHHBIEC Pealn3alliy CUTHAIIOB.

39.2 OnucaHue NporpaMmsbl

Jnsa 3anycka nporpammel IlpocaymmBanue kaHaiaoB HeoOxoaumo B MeHio Cep-
BucHble (pucynok 39.1) nanenn ZETLab BeiOpats komanay IlpociaymmBanne KaHAJIOB.
Ha skpane MmoHnTOpa orodpasutcs pabouee okHO nporpammsl [IpociaymuBanne KaHAIOB
(pucyHok 39.2). B 3aronoBke okHa mporpammsl OyzneT 0ToOpaxarbcsi Ha3BaHHE MPOrpam-
MBI ¥ Ha3BaHHWE BBIOPAHHOTO ISl TIPOCITYIIIMBAHUS KaHAJIA.

IpuMeyaHue: MPOrpaMmy MOKHO 3aIyCTHTh HEMOCPEACTBEHHO M3 paboyeil Aupek-
topuu ZETLab (o ymomuanuro: ¢:\ZETLab\). ims 3amyckaemoro daiina: Listener.exe.

CepeucHele

@ 3arpyska curHanbHoro Npoueccopa
H Hactpoiika napamerpos ALUM u LAMN
@ PeaakTuposaHue $alinos NapaMeTpos
E Hacrpoiika |P-agpecos ycTpolicte

é,;i Mogkoyerue yerporicte no Ethernet
u Moaknouerue yetpoiicTs no BlueT ooth
%] Uneposoii BBoa/EbIEL

‘Jﬂ HacTpolika BxogHOro auanasoHa

E Bpema ZET-cepeepa

@ MpocnywueaHWe KaHanos

@ ZE TMessenger

\’E Pnar

Pucynox 39.1
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IIporpamma ITPOCIIYIINBAHUE KAHAJIOB ZETLab

< lpochyiiHEaHHE KaHa 0B - CHLHGA!

CurHan 1 [v] [ porkOCTE: | 1 []Bexa

Pucynok 39.2

B none cnucka (co crpenkoit) l v |, pacnoJioKEHHOM B JIEBOW YacTH MPO-

IpaMMBbl, BBIOMpaeTCsl KaHaJI AJIsl IPOCITYIINBAHUS.
CmopaBa or Haanucu I'pomMKoCTB: pacnojaraercs peryjsitop TIPOMKOCTH

| J A PerynupoBka mpoucXoauT mpHu nomomu OeryHka. s
pPerylIupoBKH HEOOXOJUMO HaXaTh JIEBOM KHOIKOM «MBIIIN» Ha OETYHOK, U, HE OT)KUMas
KHOIIKY, [€PeMEeCTUTh OEryHOK B HYXXHOM HampasjieHMH. [Ipu mepemerieHuu BIEBO —
IPOMKOCTh YMEHBIIAETCS, BIIPABO — yBenuuuBaercs. [Ipu perynnpoBanuu ¢ Hadana 10 ce-
PENMHBI PEryisiTOpa TPOMKOCTH IPOUCXOJUT PEryJIMpOBKAa I'POMKOCTH 3BYKA, AAJBLIE -
(ppPOBOE YCHIICHUE CUTHAJIA, IPU KOTOPOM BO3MOKHBI MCKaKCHUSI.

®naxxoxk BBIKJI. - BKIIIOYAET/BBIKIIIOYAET IPOCIYILIMBAaHHE BEIOPAHHOTO KaHaa.

Jist BBIXOJa M3 MPOrpaMMbl HEOOXOJMMO HaKaTh KHOINKY [£], pacroOKEeHHYIO B
IIPABOM BEPXHEM YTy OKHa.
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ZETLab IIporpamma ZETMessenger

40 IIporpamma ZETMessenger

40.1 Ha3HayeHHe NPOrpPaMMblI

[Iporpamma npenHasHaueHa JUIsi COCTaBJIEHUS U OTIpPaBKH paszpabotuuky (3A0
«OIEeKTPOHHBIE TEXHOJIOTUH U METPOJIOTHYECKHE CUCTEMBI») MIPOrPAMMHOI0 0OecTeyeHus
ZETLab oryera 06 ormmoOKax.

[Tpu BO3HMKHOBEHHH OMIMOOK (3aBHCaHUE, BbUIETaHHE, HEKOPPEKTHOW paboTe mpo-
rpamMM) IIpU UCIIOJIB30BaHUH MporpaMmHoro odecrieuenne ZETLab cozmaercs daiin otde-
Ta 00 ommoOKax. IToT (ait oTdera nmpu nmomomu nporpammel ZETMessenger Oyzaer ot-
npaBlieH (MPU HATMYHUH MTOAKIIIOYEHUS K HHTEPHETY) pa3padOTYMKy MPOrpaMMHOTO o0ec-
neueHnusd. [locne nmomyuenus daitna otduera 06 ommobkax crenuanuctsl 3A0 «INEKTPOH-
HBIC TEXHOJIOTHH W METPOJIOTUYCCKUE CHCTEMBI» MPEIIPUMYT BCE MEPHl K YCTPAHCHUIO
HETIOIaI0K, BBI3BIBAIOLIMX COOM B mporpaMMmHoM obecneuennn ZETLab u pabore apaii-
BEPOB.

40.2 OmnucaHue MPOrpaMmbl

Jns 3anycka nporpammel ZETMessenger neo6xoaumo B MeHi0 CepBHCHBIE (pUCY-
Hok 40.1) manenu ZETLab BeiOpate komanny ZETMessenger. Ha skpane MoHHTOpa
orobOpasutcs pabodee okHo mporpammbl ZETMessenger (pucynok 40.2). B 3arosnoBke
OKHa MpOorpamMMbl OyJIeT 0TOOpakaThCsl Ha3BaHUE IPOTPAMMBEI.

IpuMeyaHue: MPOrpaMMy MOKHO 3aIyCTHTh HEMOCPEACTBEHHO M3 paboyeil Aupek-
topun ZETLab (nmo ymomuanuro: c:\ZETLab\). Ums 3anyckaemoro daiina: ZETMessen-
ger.exe.

T Messenger, g
CepeucHele _
= lNoW paGoTe noorpamMm ZETLab o6HapveHa owHGka. [MoocHM
K 3arpyaka cHrHansHOro NpoUeccopa ‘ H3BEHEHHA 38 HEVNOGCTEA.

@ Hacrpoﬁka NapaMeTpoB AUN wUAN

@ PeaakTUpOBaHUE Balios NapaMETPOB Ecnu patiora He Geina sakoHYeHa, patioyde 4aHHBIE MOMYT BeTe YTEPAHEL

E Hac-rppﬁKa |P-agpecos ycTpoicTs

- - n L]

B8 Mokmosese yetpoiicrs no Ethermet Mepenadte B JA0 "33T" ceeneHHA 06 OLUHGKE.
CosaH oTyeT of oWWSEe, KOTOpEIE Bel MO%eTe oTNRAEMTE Hakd. ITOT OTYST SyleT

u MNoakaoyeHue yerpoiicts no BlueTooth EOHPMAEHLHANEHEIM I SHOHWNHEIM.
2| Undposoil eB0a/EbIE0D N
o Bawm gefcTema
{1#f] Hacrpoiika BxoaHoro aanasoHa RS G
[«-’i Bpema ZET-cepeepa NOATEEAMTE OTAPAENEHMWE OTYETA N0 3 NEKTPOHHON NOYTE

= )
38 Mpocaywmearie kaHanos MMGATE MMCEMO W ONMCATE HENONA1KYE

|:| HE NPELNPHHKIET b HUKAK My LEHCTEHA

ﬁ ZETMessenger
E P nar | [

[octoTpeTE gakin oTHETa ] L QK ] ’ O7tieHa

Pucynoxk 40.1
Pucynox 40.2
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IIporpamma ZETMessenger ZETLab

Knonka OK ciyxut 1 uCOTHEHHUS BHIOPAHHOTO JEHCTBUS B pamke Bamm jaeii-
crBus. [locie HakaTusi KHONKKM BBIOPAHHBIN JIEHCTBHS OYAyT BBIOJHEHBI, a MIPOrpamMma
ZETMessenger 6yner 3akpbita.

B pamke Bamm npeiictBusi nporpammel ZETMessenger pacrosnararoTcst 3JeMeHThI
BBIOOpA JIEHCTBUSI NIPH BO3HHKHOBEHHH OIIMOOK B PabOTe MPOTrpaMMHOIO 0OECTICUeHUs
ZETLab.

[Ipu ycraHoBiIeHHOM (IakKe MOCJAATH OTYET COOOIICHHE C COACPKUMBIM (paiina
oryera Oyaer ImepeciaHo pa3paboTyMKy mporpamMMmuoro obecreuenuss ZETLab 3A0
«DJIEKTPOHHBIE TEXHOJIOTUU U METPOJIOTUYCCKUE CHCTEMBIY.

[Tpu ycraHoBiIeHHOM (pliakKke MOATBEPAUTH OTHPABJIEHHE OTYETA MO YJIEKTPOH-
HOIi mouTe cooOIIeHNE C COEPKUMBIM (paiia oTdyeTa OyaeT mepeciaHo pa3paboTuuKy U
OyleT OTKpbhITa UCIOJIb3yeMasi MOYTOBasi MporpaMMa ¢ YK€ 3arlOJHEHHBIMHU IOJIIMU OT-
MPABUTENS U TOJTYYaTelis CO CICAYIONINM COACPKUMBIM MHUChMa — «Jl0OpBIH TeHb. DTUM
MUCHMOM s ITOJITBEPIKIA0 OTIIPABKy oTdyera 00 ommobkax. C yBakeHueM, [1oiap30BaTeinby.

[Tpu ycTtaHOBIIEHHOM (hJIaKKE HAMMCATH MUCBMO M ONMHUCATH HEMOJIAAKHU Oy/IeT OT-
KpBbITa MCIIOJIb3yeMasl IOYTOBAs MPOrpaMMa C YK€ 3ar0JIHCHHBIMHE TTOJISIMUA OTIIPABHUTEIS U
nojydvarens. B comepkuMoM mucbMa IMoJIb30BaTeNb JOJDKEH OyIeT OonucaTh HEMONAIKU U
OTIIPABHUTH AJIEKTPOHHOE IMUCHMO.

[Tpu ycraHOBJIEHHOM (hJIaKKe He MPeANPUHUMATH HUKAKHUX JelCTBHIl OyIeT npo-
U3BEJICH BBIXOJI U3 IPOrPaMMbl 0€3 OTIIPaBKU COOOIICHHUS M OTYeTa 00 OIIMOKaXx.

Knomnka [MocMoTpers (paiii oTyeTa CIIYXUT JUIsl IPOCMOTPa COAEPKUMOro (aia
otueta. [Ipy HaxkaTHM Ha KHONKY OTKPOETCS MPOCMOTPOBILUK C COJAEPKUMBIM (haiina oT-
gera (pucyHok 40.3).

Current date and time: Manday, June 18, 2007, 12:11:07 ~
Computer name: VASILY I
Login name: Admin

05 wersion: Windows NT/2000, build: 2600

Processaor bype: 586

Mumber of log-files: 3

--= File: writer.log
Mafin writer.cfg He HaRAeH! OH ByAET CO3AEH MPM BBIXOAE M3 NPOrpariel, Monday, April 09, 2007, 14:55:14

--= File: ZETPanel.log

MpHnoseRme () 38MCN0 M BEIND NPHMHY AMTENEHD 3aBepWeHo, Monday, June 26, 2006, 18:34:06

MpHnoseRme () 338MCN0 M BEIND NPHMHY AMTENEHD 3aBepWeHo, Monday, June 26, 2006, 18:34:49

MprnoseHke () 3a8HCN0 H BBIN0 NPHHY AHTENEHD 3aBepweno, Monday, June 26, 2006, 18:34:50

MpHnoseRme () 338MCN0 M BEIND MPMHY AMTENEHD 3aBepWweHo, Monday, June 26, 2006, 18:34:51

MpHnosenme () 388MCN0 M BEIND NPHMHY AMTENEHD 3aBepWeHo, Monday, June 26, 2006, 18:34:52

MpHnosenme () 388MCN0 M BEIND NPHMHY AMTENEHD 3aBepWeHo, Monday, June 26, 2006, 18:34:53

MpHnosenme () 388MCN0 M BEIND NPMHY AMTENEHD 3aBepWeHo, Monday, June 26, 2006, 18:34:54

MpHnoseRme () 388MCN0 M BEIND NPHMHY AMTENEHD 3aBepWeHo, Monday, June 26, 2006, 18:34:55

MprnoxeHme () 3aBMCN0 K BEN0 NPHHY AMTENEHO 3aBepweHo. Monday, June 26, 2006, 18:34:56

Mprnosenme (phasemeter, exe) 3a8MCN0 M BEIND NPHHYAMTENEHD 3aBepWeHD, Wednesday, July 12, 2006, 18:30:22
Mprnosenme (ZYPlotker, exe) 3a8MCN0 M BEIND NPHHYAMTENEHD 3aBepWweHo, Friday, July 28, 2006, 18:40:04
Mprnosenme (dac_ocx,exe) 388MCN0 M BEIN0 NPHHY AMTENEHD 3aBeplweHo, Monday, September 11, 2006, 09:39:36
Mprnosenme (dac_ocx,exe) 38810 M BEIN0 NPMHY AMTENEHD 3aBepweHo, Monday, September 11, 2006, 09:41:31
Mprnosenme (dac_ocx,exe) 388MCN0 M BEIN0 NPHHY AMTENEHO 3aBeplWeHD, Wednesday, September 27, 2006, 14:59:29

Pucynox 40.3
Boeixon u3 mporpammsl ZETMessenger 6e3 oTmpaBKH OT4eTa M COOOIIEHHS OCY-
IECTBIIAETC HakaTneM KHONKH OTMEeHa WM KHOIKHM (], pacriojioKEeHHON B IPaBOM

BEPXHEM YIIy OKHA IIPOTPaMMBI.
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ZETLab KonrakTHas uHpopmMarms

41 KonTakTHas nHGOpMaNUA

Buumanue! [Ipennpusarrue-u3roroBUTeNb OCTaBIAET 32 COOOM MpaBO BHOCUTH B MPO-
rpaMMHOE OOeCTicueHUEe HETPUHIUITUAIBHBIE H3MEHEHHS W YCOBEPIICHCTBOBAaHUS, HE
YXYALIAIOUINE €r0 XapaKTepUCTUKHU, 0e3 OTpa)KeHUs X B JAHHOM PYKOBOJICTBE OIEepaTo-
pa.

Hoowcanyiicma, cooowaiime nam at00vim y0oonvim onsa Bac cnocobom 060 ecex
npoonemax u HenonadKax, KOMopwvle 603HUKIU NPU YCMAHOGKE U IKCHIAYaAmauuu npo-
zpammnozo obecnevenusa ZETLab.

Anpec npexnpustusi: Poccus, 124482, Mocksa, 3eneHorpan, CaBeIKMHCKUNA IPoOe3,
nom 4, 21 stax, odpuc 2104 3A0 «32T».

Ten.: (495) 228-01-11 (MHOrOKaHanbHbIN), 744-81-60.

dakc: (495) 228-01-11.

Caiit B UnTepuer: Www.zetms.ru

Texnuueckas moaaep:ka: support@zetms.ru
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