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BBepeHue

Hactosiwee PykoBoacTBO no 3kcriyataumm (P3) npegHasHaueHo A4ans vy,
paboTatowmx c npubopoM, a Takxe Ana obcnyxumBawLWero W PeMOHTHOro nepcoHana. P2
BK/touaeT B cebs BCce gaHHble 0 nNpubope, ykasaHus no pabote. [eTanbHas unHdopmaumsa no
CepBUCHOMY 06CNYXMBAHMIO, 3aKPbITbiM KannbpoBKaM, MOHTaXHble U MPUHUUNNAIbHbIE CXEMDbI
npubopa - copepxaTbCsA B PykoBOACTBE MO TexHUYecKoMYy ob6cnyxuBaHul (CepBMC MaHyan),
KOTOpO€E B KOMMNIEKT NOCTAaBKM ocu,mnnorpacba - HEe BXOAOMUT.

P2 copepxut cBegeHma 06 ocumnnorpadax cepum AKUM-4126-X: AKNMN-4126/1-X,
AKMIMN-4126/1A-X, AKWUMN-4126/2-X, AKWUMN-4126/2A-X, AKWUN-4126/3-X, AKMUI-
4126/3A-X, AKMUN-4126/4-X, AKMMN-4126/4A-X (panee - ocumnnorpadsbl). [aHHble
Moaenu ocumnnorpadgos oTnmMyatoTcs noaocok nponyckaHus (70, 100, 200 n 300 MI'y) n yncnom
kaHanos (2 wam 4), HO nopsaoK paboTbl OAHOTMMNEH AN BCeX TWUMOB ocuwuiorpados.
MpuHUMNManbHbIe pasnMunsa ANs pasiMUHbIX CEPUN BblAeNEHbI B MPUMEYaHus.

B cBA3M C nocTosHHOM paboToli MO COBEPLUEHCTBOBAHUIO U3AENWS, MOBbIWaoWen ero
HaZEXHOCTb W y/ydllatollel yCoBUsa aKCnayaTaumm unnm dyHKUMOHANbHOCTb, B KOHCTPYKLNIO
MOTyT 6bITb BHECEHbI HE3HAUUTENbHbIE U3MEHEHUSI, HE OTPAXEHHbIE B HAaCTOSILLEM M3ZAHUU.
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1 Ha3HaudeHume

Ocunnnorpadsbl umdpposble AKUM-4126/1-X, AKUMN-4126/1A-X, AKUMN-4126/2-X,
AKNN-4126/2A-X, AKWUN-4126/3-X, AKWUN-4126/3A-X, AKWUIMN-4126/4-X, AKUIN-
4126/4A-X npegHasHauyeHbl ANS UCCeAOoBaHUsS, U3MEPEHUS MapaMeTpoB MEPUOANYECKUX U
HenepuoandecKkmx 3NeKTPUYECKUX CUrHanoB B nosoce yactoT: 0...70 MIy (AKUM-4126/1-X,
AKNM-4126/1A-X), 0...100 MI'y (AKUM-4126/2-X, AKUIM-4126/2A-X), 0...200 MI'y (AKWUTII-
4126/3-X, AKWUMN-4126/3A-X), 0...300 MI'y (AKNMN-4126/4-X, AKWUM-4126/4A-X).
Ocumnnorpadbl Bcex cepuit obecneumBaloT UMppoBOE 3arnoMUHAHWE CUrHana, U3MepeHue B
Avana3oHe amnautya ot 1 MB/aen no 10 B/aen (ao 400 Bck3 c genutenem) un BpeMEHHbIX
nHTepBanoB ot 1 Hc/men po 50 c/men (ot 50 mc/pen po 50 c/pen B pexume camonucua),
aBTOMATM4YeECKY0 YCTaHOBKY pa3MepoB n3obpaxeHus, aBTOMaTU4yeCckoe nsMmepeHme aMnjanTyaHo -
BPEMEHHbIX MNapaMeTpoB BXOAHOIMO CUrHasa C BbIBOAOM pe3ysbTaTa M3MepeHus Ha 3KpaH
aucnnes.

Ocumnnorpadbl  obecneymBaldoT BO3MOXHOCTb MNOAK/OYMEHUS K MepcoHasibHOMY
KoMnbloTepy vepes nHtepdericel USB (host/device), LAN, onumoHanbHo GPIB.

Cepnss AKUIM-4126-X coctouTt m3 8 Mopgenen, uMewwmx 2-X U 4-X KaHallbHoe
ncnonHeHwue.

Paznmumsa B BO3MOXHOCTAX ocuunnorpadgos npuseseHbl B Tabnnue:

Makc. yactoTta Mamatb
Mopent npc:-lnc;/nc?cga:-ma K::::gB AR L
(B peajZilbHOM BpeMEHMU)
AKWUN-4126/1-X 70 MI'y 2 11Ty /2%y 14 Mb / 28* Mb
AKWUM-4126/1A-X 70 MI'y 4 11Ty /2* Iy 14 Mb / 28* Mb
AKUN-4126/2-X 100 MI'y 2 1My /2*% My 14 Mb / 28* Mb
AKUMN-4126/2A-X 100 Ml'y 4 11Ty /2% Iy 14 Mb / 28* Mb
AKUMN-4126/3-X 200 Mly, 2 11Ty /2*% Iy 14 Mb / 28* Mb
AKUMN-4126/3A-X 200 Mly, 4 10Ty /2%y 14 Mb / 28* Mb
AKUMN-4126/4-X 300 Ml'y 2 1My /2* My 14 Mb / 28* Mb
AKUMN-4126/4A-X 300 Ml'y 4 1Ty /2% My 14 Mb / 28* Mb

* NMpumeyvaHnme: MNpn o6begMHEHNM KaHANOB.

3Haku 6e30nNacHOCTN, KOTOpPble MOTryT BCTpeYaTb B PyKOBOACTBE WUJIM Ha
Kopnyce npubopa:

' NPEAYMNPEXOEHWUE. Yka3zaHue onpeaensieT yCnoBus n AeNCTBUS, KOTOPble MOTyT
Ly HECTW OMAaCHOCTb A8 XU3HW.
WARNING
' BHUMAHUE. YkasaHune onpegensieT ycnoBua U AeACTBUS, KOTOPble MOryT
i NpMBECTU K NOBPEXAEHUN0 ocumnnorpada nnm apyrmx o6bekToB coO6CTBEHHOCT!.
CAUTION
A OMACHOCTb. Bbicokoe HanpsixeHue.
'H BHUMaHMWe: obpaTuTech K pyKOBOACTBY MONb30BaTENS.
(—LY
=S KnemMmMa wWwuHbl 3a3emMneHuns.
| Touka noTeHumnana 3emnm



A HN3roroBmutenb ocraBsisieT 3a co60ii NpaBo BHOCUTb B CXEMY U KOHCTPYKLMIO

npubopa HenpuHUUNuasbHble W3MEHEHWsl, He B/AusoWHue Ha ero

TeXHnYeckmne pgaHHble. INpu He6OJIbLIOM KOJIMYECTBE TaKUX HU3MEHEHWH,
KOppeKLUNs1 3KCIJ1yaTalNOHHbIX, JOKYMEHTOB He NMpoBOAUTCS.

CopepxaHne paHHoro PykoBoacTtBa MO 3KCcrjslyatauuMm He MoxeT 6bITb

BOCMNpoOM3BEeAeHO B Kakom-nubo d¢opme (kKonupoBaHwe, BOCNpousBedeHWe W Ap.) B St0H60M
cnyyae 6e3 npejwecTBYOLWEro paspelleHns KOMMNaHWM WU3roToBUTENS uan oduumanbHOro

avnepa.

A

BHnMaHue:

1. Bce wusgenuna 3anaTeHTOBaHbl, WX TOProBble MapkuM W 3HAKW 3aperncTtpupoBaHbl.
N3rotoBuTenb ocTtaBnseT 3a cobon npaBo 6e3 AONOAHUTENLHOrO YBEAOMJIEHUS U3MEHUTb
cneundurkKaumn unsgenms nm KOHCTPYKUMIO (BHECTU HemnpuHUMnuasbHble U3MEHEHUs, He
BNMSIOWME HA ero TexHu4yeckme xapakTtepuctmku). MNMpun HebonbLOM KoNM4vecTBe TaKmx
U3MEHEHWN, KOppeKLUUs 3KCMayaTaunoOHHbIX, JOKYMEHTOB He NpoBOAUTCA.

2. B cootBerctBum ¢ FK P® (4.IV , cratba 1227, n. 2): «lMepexoa npasa
CO6CTBEHHOCTM Ha Belwb He BJ/ieYeT nepexoA WM npeaocraB/ieHue
MHTEeNNIeKTyasIbHbIX MpPaB Ha pe3y/sibTaT MHTENJIeKTya/lbHOW [AeATesIbHOCTU>,
COOTBETCTBEHHO NpuobpeTeHne AaHHOI0 CPeACTBa U3MEpPeHUs He O3HavaeT npuobpeTeHne
npaB Ha ero KOHCTPYKUWIO, OTAEsNbHble 4YacTu, nporpaMMHoe obecrnedeHune, pyKoOBOACTBO
no skcnayatauum mn 17.4. NMonHoe wan yacTuyHoe KonupoBaHue, ony6siMKkoBaHue u
TUpa)>kKupoBaHMWe PYKOBOACTBa MO 3KCrJiyaTauum 3anpeLieHo.



2 TexHuuYeckune XapakTepucTUKu

MeTposiormyeckme m TeXHUYECKMEe XapaKTepUCTUKM

Tabnuua 2 - MeTponormyeckme n TeXHM4YeCcKne XxapakKTepmucTtukm

XapakTepucTtuka

3HaueHune

Yncno BXOAHbIX aHaNoroBbIX
KaHas10B

AKWNM-4126/1-X, AKWUM-
4126/2-X, AKWUM-4126/3- 2
X, AKNM-4126/4-X

AKNM-4126/1A-X, AKWUM-

4126/2A-X, AKWNM- 4
4126/3A-X, AKWNIM-
4126/4A-X

MakcnManbHag yacrtoTa
AVCKpeTM3aLmm

BkntoyeHbl NosioBUHaA KaHanos: 2 Mu;
BkntodeHbl Bce kaHanbl: 1 Ty,

MakcunManbHasa aAsiMHa 3anucu

BkntoyeHbl N0SI0BUHA KaHanos: 28 Mb;
BknitoyeHbl Bce KaHanol: 14 Mb

KaHan BepTuKasbHOIro OTKJIOHEHUS

BxogHow nmneanaHc

500M £ 2 %/; 1 MOM £ 2 %/23 n® + 2 n®

MOCTOSAHHOIoO Toka, MB

dnanasoH YyCTaHOBKMU

KO3((PULUMEHTOB OTK/IOHEHUS oT 2 MB/pen no 10 B/nen

(Ko)

Mpeaensbl AOnycKaeMomn

OTHOCUTENBbHOM MNOrPEeLIHOCTH + 4 % npu Ko = 2 mB/gen;
YCTaHOBKM KO3(pPMUMEHTOB + 3 % npu Ko > 2 MB/gen
OTK/IOHEHUS

Mpeaensol aonyckaemon | = (0,03:|UusMm| + 0,01:|UcM| + 0,2 gen-Ko +
abcontoTHOM NOrpeLuHOCTH 2) -

n3MepeHuns HanpsXxXeHus npu Ko < 100 mB/gen,

+ (0,03:|Umam| + 0,01-|UcmMm|+ 0,2 pnen-Ko +
100) -
npu Ko > 100 mMB/gen,

roe UnsMm — namepeHHoe 3Ha4vyeHune
HanpsYKeHus,
UCM — yCTaHOB/IEHHbI YPOBEHb NOCTOSAHHOIO
CMeLLeHUs,
Ko — KOapdUnUMEHT OTKNOHeHUS, MB/aen

[vnana3oH YyCTaHOBKU YpPOBHA
NOCTOSIHHOro cMeweHus (Ucm)

+ 1 B npun Ko ot 2 MB/nen ao 100 mB/aen;
+ 10 B npu Ko ot 100 MB/nen ao 1 B/pen;
+ 100 B npn Ko ot 1 B/gen go 10 B/gen;

Mpeaensl AonycKkaemomn
abcontoTHOM NOrpeLIHOCTH + (0,01-|UcM| + 0,01-8-Ko + 2 MB)
yCTaHOBKM YPOBHS
NOCTOSIHHOIO CMeLWeHns
Monoca NnponycKaHus no | AKNM-4126/1-X, AKWAI- 20 MF
YPOBHIO MUHYC 3 Ab, He MeHee | 4126/1A-X H
AKUIM-4126/2-X, AKUTIT-
4126/2A-X 100 Mru
AKWUM-4126/3-X, AKUIM-
4126/3A-X 200 My




XapakTepucTtuka 3HayeHue

AKWNM-4126/4-X, AKUIM-
4126/4A-X 300 Mry

Bpems HapacTaHusa | AKUM-4126/1-X, AKWNM-4126/1 5 He

nepexoaHon XapakTepuctuku, | A-X

He 6bonee AKWNM-4126/2-X, AKUM- 35 He
4126/2A-X !
AKNM-4126/3-X, AKUIM-
4126/3A-X 1,7 e
AKWNM-4126/4-X, AKUIM- 12 He
4126/4A-X !

KaHan ropnsoHTanbHOro OTKJAOHEHMUs

Onana3oH YCTaQHOBKM oT 1 Hc/pen po 50 c/aen perynupyetcs C

KoadhdurumneHToB pa3BepTKun warom 1; 2; 5,

(Kp) B pexmnme «camonuceu»: 50 mc/nen - 50 c/nen

Mpenensol Aonyckaemomn

OTHOCUTE/NIbHOM  MOrpeLHOCTU

YCTaHOBKM KO3 dMUMEHTOB + 0,0025 %

pa3BepTKu

XapaKTepucTmkm gy

HKUMOHAa/IbHOro reHepaTopa (onuuns)

®opMbl BbIXOAHOIO CUrHana

CnHycoupanbHbIN, NPAMOYIrOSibHbIN,
WMNYbCHbIN, TPEYrosibHbIN, Kapano-uMnynbc,
rayCCoBCKUN UMNYbC, SKCMOHEHUNANbHbIN,
LYM, NPOU3BOJIbHbIN

dvnana3oH 4yacToT

oT 1 Mkly go 25 Ml'y (cmHycoupanbHbln),
oT 1 Mkly go 10 MMy, (NpsAMOYroNbHbIA,
UMMYbCHBIN),
oT 1 Mkly no 300 kly, (TpeyronbHbIN),
ot 1 Mmkl'y go 5 Ml'y (kapano-nMnynec,
rayCCoBCKUM MMMYJbC, SKCMOHEHUMaNbHbIN)

[Monoca 4acToT WyMoBOro
CUrHasna no ypoBHK MUHYC 3
nb

> 20 Mly,

MakcuManbHas yacrtoTa
AVCKpeTu3auun ans
Npon3B0JbHOW (HOpMblI
curHana

125 Ml'y,

KonnyectBo Toyek ans
dopMmMpoBaHmns curHana
nponssosabHOW opMbl (AnHaA
3anmcum)

16000

Mpenenbl 4ONyCcKaeMom
OTHOCUTENBHOW MOrPELLHOCTH
YCTAHOBKM 4acToThl

+ 0,005 %

AvanasoH amnanTyabl
BbIXOAHOIr0 CUrHana Ha
Harpyske

50 Om

oT 2 MB po 3 B*
oT 4 MB po 6 B*

1 MOM




XapakTepucTtuka

3HaueHune

Mpenenbl 4ONyCcKaeMom
OTHOCUTENBHOW MOrPELLHOCTU
YCTQHOBKW aMMNAnTy bl
BbIXOAHOIO CMrHana

+ 10 %

[nana3oH yCTaHOBKW YPOBHA
MOCTOAHHOIO CMeLleHus

+ 1,5 B Ha Harpy3ke 50 Om
+ 3 B Ha Harpy3ke 1 MOm

MNpenenbl AoNyCKaeMomn
abconoTHOW NOrpeLwwHoCcTun
YCTaHOBKW YPOBHS
NOCTOSIHHOIO CMeLleHUs

+ (0,01-Ucm + 3 MB),
roe UcM - 3HayeHme yCTaHOBNEHHOrO yPOBHS
MOCTOSAHHOIO CMELLEHUSA

Ob6LUMe TEXHUYECKME XapaKTEPUCTUKN

Hanps>xeHue ceTu NuTaHmng

ot 100 oo 240 B

YacTtoTa cetu nutaHus

oT 45 00 400 Iy

[abapuTHblE pa3Mepbl

352x112x254 MM

- OTHOCUTENbHAsA BAXHOCTb
BO3AyXa

Macca 6,2 Kr
Paboune yCroBus

NMPUMEHEHNS: oT + 5 100 + 40 °C
- TemMnepaTypa OKpyXawLwero

BO34yXxa 00 80 % npu 30 °C

NpuMeyaHue: * — MMKOBbIE 3HAUYEHMUS.




3 YkasaHue no Mmepam 6esonacHoOCTH

K paboTe c npubopoM AonycKawTcsa MLa, 03HAaKOMUBLLMECSH C TEXHUYECKMM OMUCAHUEM
M MHCTPYKLUMEN no sKcniayaTauum npubopa, a Takxke Mpolealine WMHCTPYKTaX Mo TexXHUKE
6e3onacHocTu. B npubope MMetoTcs Hanpsi)KeHWs, OnacHble 4S8 XKU3HMU.

3.1 Tpe6boBaHMs NO TexHUKe 6e30nacHOCTHU

CobniogeHne cnegyrowmx npasmn 6e30NacHOCTU 3HAYUTENbHO YMEHbLIMT BO3MOXHOCTb
NOpa>keHns 3/1eKTPUYECKMM TOKOM.,

CrapanTecb He noaBepraTb cebsi BO3AENCTBMIO BbICOKOrO Hanpsi)XeHus - 3TO onacHo Aans
XN3HU. CHUMaKWTe 3alMTHbIA KOXYX U 3KpaHbl TOIbKO MO Mepe HeobxoaMMoCTU. He kacanTech
BbICOKOBOJIbTHbIX KOHAEHCATOPOB Cpa3y, Nocne Bbik/toYeHusa npmubopa.

MocTtapanTecb MCNOJSb30BaTb TO/IbLKO OAHY PYKY (MpaBylo), Npu peryaMpoBke uenewn,
Haxo4saWmnXcsa noa HanpsxeHuneMm. WN3berante HebpexXHOro KOHTAKTa C NO6bIMM YaCTaAMMU
060pynoBaHMs, NOTOMY YTO 3TU KAaCaHMs MOTYT MPUBECTU K MOPaXXEHMO BbICOKUM HaMpsXeHUeEM.

PaboTainTe No BO3MOXHOCTU B CYXMX MOMELLEHUAX C U30NPYIOLLMM NOKPbITUEM NOSa UK
NCNONb3YNTE W30NMPYIOWNIA MaTepuan noAa BawKUM CTynoM W Horamu. Ecnu ob6opyaoBaHue
NnepeHOCHOe, NOMeCcTUTe ero nNpu o6cayXMBaHUM HA N30JMPOBAHHYO MOBEPXHOCTD.

Mpu ncnonb3oBaHMKn NpobHMKA, KacakTeCb TO/IbKO €ro M30/MpPOBAHHOM YacTw.

MocTapanTecb M3yu4nTb UENuU, C KoTopbiMM Bbl paboTaeTte, ans Toro, utobbl msberatb
Y4YaCTKOB C BbICOKMMW HaMpsiKeHnamu. NOoMHUTE, YTO INeKTpUYecKue Lenm MOryT HaxoAuTbCs
noA HamnMpsHKeHNEM Aaxke nocse BbIKUYeHNs 060pyaoBaHus.

NmeinTe B BMAY, YTO MeTanmyeckne vactm obopyanosaHus € 2-X Mp. WHYypaMu nuTaHms
HEe MUMeT 3a3eMieHMs. DTO He TONbKO MpeAcTaBiseT OMNACHOCTb MOpaXXeHus 3NeKTPUYEeCKUM
TOKOM, HO Tak>Xe MOXEeT BbI3BaTb NoBpexaeHne obopyaoBaHus.

Hukoraa He paboTtanTe oanH. Heobxoammo, 4Tobbl B Npeaenax A4ocsAraeMocTn Haxoauscs
nepcoHan, KOTopbli CMOXET OKa3aTb BaM MepBY MOMOLLb.

3.2 PekoMeHAALUMN M OrpaHUYEHUNA

O6wune e Mpun paboTte c ocumnnorpadom ybeantecb, YTO BXOAHOE HaMpPSIXKEH
Tpeb6oBaHuna CurHana, KoTtopblin 6yaeT nodaH Ha Bxo4 npubopa He npeBblwaeT 3HayYeHme
400 B(cks3.).
! BHuMaHue o
e Hnkorga He nogaBanTe onacHoe a3Hoe Hamnpsi)XeHne Ha 3a3eMJIeHHYIo

yacTb BXogHoro pazbeMa BNC. 3To MOXeT NpuBECTU K BO3ropaHuIo
COeIMHUTENBLHOIO NPOBOAA U NOPAXKEHWUIO SNIEKTPOTOKOM.

e He pasMellante Ha NOBEPXHOCTH an6opa MCTOYHUKWM NOBbILLEHHOIO TEMJ1A
nnu nobeole packKkaleHHble NpegMeEThI.

e /136eranTte npukiaabiBaHNUS Ype3MepHbIX YCUIUMA N BO3AeNCTBUS Ha npubop

nnun rpy6oro o6palleHnst, 3To MOXET NPUBECTU K €ro NoBpPeXAEHUHO.

e He noaBeprante npnbop BO34ENCTBMIO pa3psaaoB CTaTUYECKOro
3/1eKTPUYECTBaA.

e /icnonb3yiiTe Ansi cCoeaANHEHUs TONbKO Te TUMbl pa3beMOoB U NMpoBoAa,
KOTOpble COOTBETCTBYIOT CMeUNdUKaUnsaM BXOAHbIX TEPMUHANOB.

e He 3akpbiBaliTe BEHTUNSLMOHHBIX PELIETOK U OTBEPCTUM Ha NaHenu
Kopnyca.

e He BbINOJIHANTE U3MEPEHUS INTIEKTPUUYECKON MOLLHOCTM B LieNsAX NUTaHUs
cunoBoro Beoaa 1 IIY 3aaHua (NpMMedyaHue ganee). He BCKpbIBATE U He
pasbupaiTe Nnpubop, ecnv Bbl HE ABNAETECh KBANNPULNPOBAHHbIM
crneuvannucTom cepsmca

KaTeropus e CTaHpapt M2K 61010-1:2001 onpenenseT yCcloBUSA U KaTeropmm
nsMepeHun nepeHanpsxeHus. MNMpubop nognagaet noa kateroputo 1T (CAT II).
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dnexkTponutaHue

|

e [lepeMeHHOe BXoAHOe HanpsixeHune: 100 ~ 240B AC/ 45~400Iy,
aBTOBbI6Op AManasoHa. MoTpebnsemas mowHocTb: 50 BA.

. = BHMMaHue . .
e MNoacoegmHUTE 3aMUTHDBIN 3a3eMISI0WNIA MPOBOAHUK ceTeBoro kabens
NUTaHWA K WKWHe 3a3eMneHnsa ansa nsberaHms yaapa.
Okpy>xaroume e PasMelleHne: BHYTpKU noMelleHnii, 6e3 nonagaHms NpsiMbiX CONHEYHbIX
ycnoBusa: nyyei, 6e3 NpUCyTCTBUS NbIIM U CNAPEHWA, B TOM YUC/Ie HEMPOBOASLLMX
3arps3HeHunn.
SKennyaraums e OTHOCUTENbHAA BNAXHOCTb: < 85%
e BbicoTa Hag ypoBHeM Mops: < 3000M
e TemnepaTtypa: 10°C ... 40°C
XpaHeHune e PazmelleHne: BHyTpM NOMELLEHNI
e TemnepaTtypa: -20°C .. 60°C
YTunusauumsna e He BbibpacbiBaliTe 3TOT AOKYMEHT KaK HECOPTUPOBaHHblE KOMMYHabHO-
6bITOBbIE OTXOAbI. Y6eanTecb, UTO OTCNYXMBLUNE CBON CPOK aNeKTpuyeckume
E KOMMOHEHTbI U OTXO0Abl PELUMPKYIMPYIOTCS Haanexawmm cnocobom ans
— YMEHbLIEHNSA BpegHOro BO34ENCTBMS Ha OKPYXXaloLyto cpeay.

11



4 MoprotoBka ocuwvnnorpada Kk pabore

4.1 O6uwme ykasaHMsa NO 3KCrUulyaTayumm

Mpn Hebonbwunx konebaHmax TemnepaTtyp B CKAAACKMX WM paboumx mnomelleHusx,
nony4YeHHble Co cknaga npmbopbl HEO6X0ANMMO BblAEpXaTb HE MeHee ABYX YacOB B HOPMaJsbHbIX
YyC/0BMSAX B YNaKOBKe.

Mocne xpaHeHWsi B YC/AOBUSX MOBbIWEHHOW BAAXHOCTM Npubopbl nepen BKAKYEHMEM
Heo6Xx0aMMO BblAep>KaTb B HOPMasibHbIX YCIOBUSX B TeyeHue 6 u.

Mpn nony4veHnn ocumnnorpada nposepbTe KOMNAEKTHOCTb Npubopa.

MoBTOPHYIO YNaKOBKY Mpou3BoAMTE MNpu nepeBo3ke nNpubopa B npeaenax npeanpusiTus
n BHe ero. lepes ynakoBKOM B YK/IaAOYHYH KOpobKYy npoBepbTe €ro KOMMJEKTHOCTb B
cooTBeTCcTBMKU C PD, npnbop n 3UM npoTpute OT NblIM, 3aBEPHUTE BO BIAroyctonumsyto 6ymary
nnun naket. MNMocne atoro npubop ynakynTe B YKNaAOUYHYH KOPOOKY.

4.2 PacnakoBka ocuunnorpada

Ocumnnorpad oTnpasnseTcsa noTpebutenid 3aBOAOM MOCNE TOro, KakK MOJHOCTbIO
OCMOTPeH W npoBepeH. [locne ero nojslydeHUs HeMeaNeHHO pacrnakymte W ocMoTpuTe
ocumnnorpad (Ha puc. Huxe) Ha npeaMeT NOBpeXAEHUN, KOTOpblE MOMIN MPOU30ONTN BO BpeMs
TpaHcrnopTupoBaHusa. Ecnn obHapyxeHa Kakas-nmbo HencrnpaBHOCTb, HeMeA/leHHO NOoCTaBbTe B
N3BECTHOCTb Auepa.

BckpbiTue
YyNnaKoBKM

KoMmnnekraumsa e CM. pazgen «KoMnnekT noctaBkn»

4.3 YctaHoBKa npubopa Ha paboueM MmecTe

MpoTpute npubop 4McTon cyxon candeTkon rnepes yCTaHOBKOWM ero Ha ropusoHTasibHYo
MOBEPXHOCTb Ha pabouyem MmecTte. [Ana ygobcrBa ycTaHOBKM npubopa Ha pabouem crtone wam
HaK/I0Ha 3KpaHa Heo6Xxo0AMMO BOCMOJ/1b30BATLCSA CreunasbHbIMM OTKUAHBLIMK YIOPaMN B HUXHEN
yacTu Kopnyca.

BepTukanbHoe [11sS BEPTMKANbHOIO pacnosioXeHus npubopa Ha cTone, nepeBeanTe OTKUAHbIE
pacnonoxenue YMOPbI NOA KOPMYC, Kak MoKasaHo HWXe Mo CTPesIKaM Ha IeBOM PUCYHKe.
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HaknoHHoe
pacnosioXkeHue

[Nns HaKMOHHOrO pacnosioXeHus npubopa, OTBeAUTE OTKUAHbIE YMOpbl B
HanpasBfieHUM OT NepeaHEl NaHenu, Kak nokasaHo Ha NpaBoOM PUCYHKE.

Mpu 3TOM HEO6XOAMMO MOMHUTL, UTO NPUGOP BO BpeMs paboTbl A0NXKEH 6biTb YCTAaHOB/EH
Tak, YTo6bl BO3AyX CBO60AHO NMOCTYMNan 1 BbIXOANN N3 HETO. BEHTUNALUMOHHbIE OTBEPCTUSA KOXYXa
npu6opa He A0/KHbI 6bITb 3aKPbITbl APYTMMK NpeaMeTaMu.

4.4 AKTMBaUMSA NpPOrpaMMHbIX onumMn

OnucaHue

B namatu ocuunnorpada YyCTaHOB/EHO AOMNONHUTENbHOE MporpaMMmHoe
obecneuveHune, pacwmpsoulee @yHKLUNOHabHbleE BO3MOXHOCTU ocumnnorpada.
[JaHHoe nporpamMHoe obecneyeHune Heob6X0AMMO aKTUBUPOBATb, UCMONb3YyS
K104 akTMBaumm. Koy aktmBaumm COBMECTUM TO/IbKO C O4HOM NMPOrpaMMHOM
onumen, Ans Kaxaon onunm HeobxoamM CBOM K04 aKTUBALIUN.

Onepauumu

1. Haxatb Ha nepegHen naHenu ocuunnorpada .
KHOTKY YTUJINTBI/ Utility. OTkpbiBaeTcs {; YTUNHTBI
dYHKLUMOHANbLHOE MEHI0. \ .

2. Mepentn Ha cTp. 3 MeHK, nocnesoBaTeNbHO
HaxknMmas yHKUMOHanbHyto KHonky CneaCrTp.

3. AkTumBMpoBaTb NaHenb Onymu.

O

4. OTKpblBaeTca MOAMEHIO YynpaBieHus onumsaMu
npmubopa

Ly

HPopraLa

™n BbI6Op onumn

Install BBOJ KJ1l0O4a aBTOpM3aumu
onumu

Information nidopmaumsa 06 yCcTaHOBIEHHbIX
onumax

5. MNocnepoBaTefnibHO HaxXumasa KHomnky Tur, Bbl6paTb
Tpebyemyto onuuto:

AWG @YyHKUMOHasNbHbIN reHepaTop

Decode Jekoaep nocnenoBaTesnbHbIX
NpOTOKO/IOB

MSO normyeckuii aHanusaTop

PAS un3MepuTesnb 3N1EKTPUYECKON MOLHOCTU

6. HaxaTtb kHonky Install, BBeCTU KNIOY aKTUBALUMK B Tnetal

none «JIMUEH3UA>: M

7. Ona noAaTBepXAeHWUs onepaunm, HaxaTb KHOMKY
lMoareBepA.

8. AKTMBauuga onumu 3aHMUMaeT HEeCKOJIbKO cekyHn. B
Cnyyae npaBWIbHOrO BBOAA JAaHHbIX, CUCTEMA
BblAacT coobuieHne 06 ycnewHom ycTaHOBKE Onumu.
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9. [ns 3aBeplleHns akTMBaLMn onumu, nepesanyctnTb
ocumnnorpad.

10.4n8 nony4yeHuMs cnpaBoYHOW WHdoOpMaumm 06 N
onuuax npubopa, HaxaTb KHOMKy Information: VIHPOprMaLMA

License Type !N nnyeHsuu (trial ver. -
aeMmoBepcus, permanent — NOCTOSAHHAA)
Remain Times 0oCTanocb NpPob6HbIX MYyCKOB
AeMoBepcmmn

4.5 lNpoBepkKa HanNnpsAXXeHUAa ceTu

Ocuunnorpad MoOXeT NuUTaTbCs OT CeTU HanpsbkeHuem oT 100 go 240 B (asToBbIGOP
HOMMHaNbHOIrO AuanasoHa nuTawwen cetn) M 4yactotom ot 45 no 400 Tu. Mo3TOMy HeT
HeobxoaMMoCcTM 3aboTuTbCd 06 YCTaHOBKE HAmMpshKeHUsS MUTatowen CceTm C  NOMOLWbHO
nepeknoyatens. Ybeautecb nepe BKAOYEHMEM ocuuanorpada TOAbKO B COOTBETCTBUMU
HOMWHANOB YCTaHOBJIEHHbIX MNAaBKNX BCTaBOK.

NMPEAYNPEXAOEHME. 3azemnute kopnyc ocuunnorpada nepea noakIlOUYEHUEM K
UCTOUYHUKY NUTaHUA.

HoMuHanbl npegoxpaHuTenei Npyv AaHHOM HanpsXKEHUN CETU MOKa3aHbl HUXE

HanpshkeHue cetun Avana3oH MnaBkui NnpeaoxpaHUTenb
100...240 B 250 B T 1A (Slow)
ﬁ NPEAYNPEXAEHUE. lpun 3aMeHe MnaBKOro npeaoxpaHuTensa oTCcoeAuHUTE LWHYP

NMATaHUA OT CEeTU.

4.6 BknrouyeHue nutaHusa

Onepauum 1. MNoakniounTe Kabenb NUTaHUA K pa3beMy Ha 3aaHel
naHenu.

2. Haxxmunte kHonky BKJ1/BbIKJ1. OTto6paxeHue
(BM3yanusaumsa) sKpaHa CTaHOBUTCSH aKTUBHbIM Yyepes
WHTepBan BpeMeHn B ~ 30 ceKkyHa.

= 1 : BKJ
& O: BbIKJI

MpumeyaHme Mpu BKAOYEHUM nNUTaHMS nMNpubop BOCCTaHaBNMBaeT Mpodub COCTOSHUS,
npeawecTBYOWNA ero BbIK/IKYEHMID. 3aBOACKME  HACTpouhku (napaMeTpbl nNo
YMO/ST4aHUK) MOryT ObiTb BOCCTAHOBJ/IEHbI HaxaTmeM knasuwun «3AB YCT» Ha
nepegHen naHenu.
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5 CocCcTaB KOMIUJIEeKTa NOCTaBKM

Mpubop nocraensieTca B coCTaBe, yKasaHHOM B Tabnuue 1.

Ta6bnuua 1

HanmeHoBaHue Konunyectso
Ocuwnnnorpad 1 wr.
MpobHuk-genutenb 1:1/1:10 2/4 wrt.
CD-auck ¢ nporpaMMHbIM Mo 3anpocy
Kabenb nutaHus 1 wr.
Kabenb USB 1 wr.
PyKOBOACTBO NO 3Kcnayatauum 1 3K3.
MeToamMKa NOBEPKMU 1 >5k3.

AononHuTenbHbIE nMpuMHaaAne>XxHoCTU N akKceccCyapbl, NocCtaBideMble€ MO OTAE/IbHOMY

3akasy (onumn):

HaunMmeHoOBaHue Ha3sHauyeHue
MporpamMMHo-annapaTHas onums BCTPOEHHOro reHepaTtopa CMrHasaoB
(dbyHKUMOHanNbHLIM reHepaTop + reHepaTtop CM®): 1 kaHan, go 25
FG MI'y (cmHyc), 14 6ut, 125 MBbI6/C, Nnamatb 16 kKb (CMN®),
paspeweHune 1 Mkly, go 3 B nuk-nuk (50 OmM) /6 B nuk-nuk (1
MOmMm)
MporpaMMHo-annapaTHas onums NorMyeckoro aHanusartopa: 8
MSO
KaHanoB, MaKcC. YyacTtoTa BX. curdHana 200 My, namatb 2 Mb/kaHan
DC MporpaMMHas onuus CUHXPOHM3aLUMN U OEKOANPOBAHNSA CUTHAsI0B
I12C, SPI, UART/RS232, CAN, LIN
PA MporpaMMHas onuus n3MepeHns MOWHOCTU M NoKasaTenien KadyecTsa
anekTpoaHepruun (MK3)
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6 Ha3HauyeHue OpraHoB ynpaBJIEHUS U MHAUKALIUU

6.1 lMNMepenHsan naHenb

g : X =
ESIGRENTN M0 1200%S e wwiios s Pie Tty 77

SIGLENT NI MO0 DeisyD00us

) (© © O |

|

Puc. 8.1. MNepegHasa naHenb 4-kaH. mogenen AKNUMN-4126/1A-X/2A-X /3A-X /4A-X.*

*MpumedaHue: PacrionoxeHune opraHos B 2-kaH. mogensx AKWUMN-4126/1-X /2-X /3-X /4-X

aHasziormdyHoe.

Tabnuua 8.1.

1. YHuBepcanbHbI perynartop-
kHonka APKOCTb-
YCTAHOBKA-BbIBOP

Perynatop YCTAHOBKA npegHa3HaueH Aans
perynMpoBKnM SIPKOCTU sy4da (M3 pexuma rfiaBHOro
MeHt0), Bblbopa napaMeTpa HaCTPOMKKW, 3adaHus
3HayeHMs MnapamMeTpa HacCTpoMKW, YynpaB/eHus
Kypcopamu, HaBuraumm no ¢annoBon CTPyKType
HoCMTens, BBoOAa WMeHW aupekTopuun/danna.
NcnonHutenbHas kHonka BbIBOP npepHasHaveHa
ANs NoATBEPXAEHUS Bblbopa.

2. O6nacTtb opraHoB ynpaB/eHus
TPaKTOM FrOpU30HTasIbHOM
paszsepTkn TOPU3OHT

OpraHbl ynpasneHus no3BonsoT U3MeHATL MacwTab
NO ropu3oHTanu, MNOJIOXEHNE OCUMAIorpaMMm U
ynpasnsaTb CUCTEMOM MNoucka no  cobbITUAM.
FOpu30HTaNbHbIN LEHTP 3KpaHa - Touyka Havana
oTCcYeTa BpeMeHu (MOMEHT 3anycKa pa3BepTKu).

2.1. Perynatop CMelweHune

N3meHseT ropu3oHTasnbHoe NnonoXeHne
ocuunnorpamMMm  KaHanos  (Bkawyas — yHKUMM
MaTeEMaTUKM) OTHOCUTENIbHO MOMeHTa 3anycka. lpu
HaxaTuM, TOuKa 3anycka YyCTaHaB/MBaeTCA B
HyneBoe nonoXeHne (ropu3OoHTaNbHbIA  LEHTP
3KpaHa). YyBCTBUTENbHOCTbL 3TOr0  perynsrtopa
3aBUCUT oT yCTaHOBNEHHOWN ANNTENbHOCTU
pa3BepTKMU.
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2.2.

Perynatop Bpema/OEN (c-
HC)

[ns Bbibopa 3HAUYeHUs ANIMTETHOCTM pasBePTKN Ans
OCHOBHOW OCUM/IIOFrpaMMbl WAN  ee  pacTsSHYyTOro
parmeHTa. Mpu HaxaTuu, BKIHOYAETCS PEXUM
pacTshkku. EcnmM  BKAOYEH  peXMM  PacTSXKK
¢parmeHTa, TO WMpMHA OKHa  dparMeHTa
N3MEHSAETCA NPU U3MEHEHUU KO3d. pa3BEpPTKU.

2.3.

KHonka PacTax (pacTsxka)

KHOMKa pacTsSXKU MpUMeHsieTCa B COYeTaHuMn C
perynaTopomM cMmeweHums. Pexum macwTtabupoBaHus
dparmeHTa NO3BONAET pacTArmBaTb Ha BCHO WNPUHY
3KpaHa y4aCTOK OCHOBHOIMO OKHa OCLMJII0rpaMMbl.
Ncnonb3yeTcs AN ropusoHTasIbHOrO pacTarMBaHums
yyacTka  ocuunnorpammbl C  uUenbko  bonee
AeTanbHOro aHanusa curHana. CneayeT yunTbiBaTh,
YTO  YyCTaHOBKA  FOpPM3OHTasIbHOro  MacwTaba
pacTaHYTOro y4yactka He MoxeT 6biTb 6osiblie
ANMTENBbHOCTU pa3BepTKM 6a30BO OCUMIOrPaMMbl.

2.4.

KHonka Nopn3 MeHto (MeHto
rOpM30OHTaIbHOM pa3BEPTKU)

Ons Bbibopa pexunma pasBepTku cuHana: YT, X-Y,
caMmonuceuy.

KHonka ABTO YCT
(aBTOYCTaHOBKaA)

Mpu  HaxaTuu, ocuunnorpad aBTOMATUYECKM
BbIOMPAET 3HAYeHMA HACTPOEK FOPU3OHTAaNIbHOIO U
BEPTUKA/IbHOMO TPaKTOB W CUCTEMbl 3anycka Aans
MoJIyYEHUSA HA SKpaHe ONTUMAasbHOro M306paxKeHuns
OCLMINOrpaMMbl BXOAHOIO curHana. Ans nosyyeHus
Tpebyemoro pe3ynbTaTa, 3aTeMm MOXHO
perynvpoBaTh HAaCTPOMKN BPYYHYIO.

KHonka MYCK-CTON

HaxxaTnme Ha KHOMKY NpuUBOAMUT K 3anyckKy Wnu
OCTaHOBKe npouecca cbopa nHdopmaumm o BXOAHOM
curHane. Mpu  akTueBMsaumm  pexumma cbopa
nHdopmaunm Ha avcnnee ocuunnorpada
NPUCYTCTBYET Haanucb «lyck» (KHOMKa >XeNnToro
uBeTa). Mpn octaHoBKe — HaanNucb «Cton» (KHOMKa
KpacHoro uBeTa). Ecnn ocumnnorpad OCTaHOBNEH,
TO cnegywowunii cbop uMHGoOpMauum 0O BXOAHOM
CUrHane Ha4yHEeTCs TONMbKO MpuU Cleayolwem 3anycke
JNHUN pa3BEpPTKMW.

KHonka HAMY YCT (Ha4danbHble
YCTaHOBKM)

Mpwn HaXaTtuun Ha KHOMNKY, YCTaHaBJZIMBAETCA
NOJZTIOXXEHNE OpPraHOB ynpaB/aeHUA MO YMOJYaHUIO.

KHonka FTEHEP CUTHAJIOB
(reHepaTop CMrHanoB)

KHonka BKJTIOYEHUSA-BbIK/TIOYEHUS BbIX0A4a
BCTPOEHHOro reHepaTtopa CUrHanoB CTaHAapTHOW un
Mpou3BOJIbHOM ((OpPMbI M MEHI €ero HacTpoek
(onuwms).

KHonka AEKOAWUP
(nekoampoBaHue)

KHonka BKJTIOYEHUNS-BbIK/IIOYEHUS
CUHXPOHMU3aUnn 7] AeKoanpoBaHunA
nocnenoBaTeNbHbIX MpPOTOKOJIOB 12C,
UART/RS232, CAN, LIN (onums).

pexuma
[aHHbIX
SPI,

KHonka UWA®P (umndposble
KaHasbl)

KHonKa BKJ/IIOYEHUSA-BbIKAOYEHNS 8-KaHasbHOro

foru4yeckoro aHanamsatopa (onumsa).

KHonka MATEM (MaTemaTuKka)

KHonka BKJTIOYEHUSA-BbIK/TIOYEHUS pexuma
MaTeMaTU4YeCKnx dbyHKUNN. MoapepxmBatoTcs
onepauun: C/loXeHWe, BblYMTaHUE, YMHOXeEHWUe,
heneHwue, BrNo, atddepeHumpoBaHmne
(nponsBoaHasn), WHTEerpupoBaHue, KOpeHb
KBaApaTHbIN.

10.

KHonka OMOPH (onopHbin
curHan)

MpU HaxaTUM Ha KHOMKY, aKTUBUPYETCA MEHI0
OMOPHOro CWUrHasna Ans BbiBOAA HA 3KpaH WM
yAaNeHus OMOopHbIX ocuunorpaMmm*,

11.

O6nacTb opraHoB ynpaBfeHus
ocumnnorpaMmmMmaMmn MmaTeMaTukKu
n onopHoro cmrHana BEPTUK

OpFaHbI ynpaBleEHUA NO3BOJIAKOT UBMEHATD MacwTab
n nosioXXeHune ocumnnorpamMmm MaTeEMaTUKu n
OMOPHOIro CMrHajla nNo BepTuKan.
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11.1.

Perynatop CMewieHue

N3MeHseT nosoxeHne oCLUMNIOrpaMM MaTeMaTuKm m
OMOPHOro CUrHana no BepTukanu. Mpu HaxaTum
ocumnnnorpamma yYCTaHaBJ/INBaETCA B ncxoaHoe
(HyneBoe) NonoXxeHue.
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Tabnuua 8.1 (NnpoaosmKeHne)

11.2.

PerynaTtop M-n

N3meHsdeT ™MacwTab oTobpaxeHus ocumnaorpamm
MaTeMaTUKK U OMOPHOro CUrHana no BepTuKau.

12.

O6nacTb opraHoB ynpasfeHus
3anyckoM passepTku 3AMNYCK

Cuctema 3anycka onpegenser MOMEHT Hadana
permcrtpaumMm AaHHbiX U oTobpaxeHus QopMbl
curHana ocuunnorpadom. [lo MoMeHTa 3anycka
ocumnnorpad  HenpepbiBHO  perncTtpupyer u
COXpaHseT onpeaefneHHOe KONMMYECTBO AaHHbIX
jocrtatoyHoe ana otobpaxeHusa dOpMbl curHana
cneBa OT TOYKM 3anycka. [locne BbINOAHEHUA
ycnoBuii  3anycka  ocuunnorpad  npoaosXuUT
perncTtpmpoBaTb n COXpaHATb  AaHHble B
AOCTaToO4YHOM KONu4ecTBe AN oTobpaxeHns gopmbl
CUrHana cnpasa OT TOYKM 3anycka.

12.1.

Perynatop YpoBeHb

Ons yctaHOBKW ypoBHS cTabunbHOro 3anycka. Mpu
HaxaTuu, YpOBeHb 3arnycka YycTaHaB/MBaeTCd B
TOYKY cepeaunHbl pazMmaxa (50%) curHana 3anycka.

12.2.

KHonka MeHro CuHXp (MeHIo
CUHXpPOHM3aUNN)

KHomka  Bbi30Ba Ha 3KpaH MeHK YyrnpaBieHus
cuctemoni.  Mpubop  obecneumBaeT  pasBUTYIO
CUCTEMY CMHXPOHM3aLUK.

12.3.

KHonka ABTO

Ana BKAYEHUA aBTOKoJsebaTeNbHOro
3anyckKa pasBepTKMu.

pexuMma

12.4.

KHonka Xpaywun

Ona  BKOYEeHUS
pa3BepTKu.

XKAyLlero pexXnma 3anycka

12.5.

KHonka OgHOKp
(ogHOKpaTHbIN)

Ana BKMOYEHUSs peXxuMa OAHOKPATHOro 3anycka
pa3BepTKU.

13.

O6nactb MyHKUMOHANbHbIX
kHornok MEHKO

ans ynpaBfeHus LONOSNHUTENbHBIMU
BO3MOXHOCTAMM npubopa B TeKkylieM (aKTUBHOM)
MEHHI0.

KHonka MomMmoLlb

Ang goctyna K MeHio cnpasoyvHon nomouwm (Help).

KHonka Kypcopbl

[ns BKOYEHUSA, KOHDUrypaumm W ynpaBneHus
peXXMMaMu KYPCOPHbIX U3MEPEHUIN (TUMbl KYpCOpPOB
X1, X2, X1-X2, Y1,Y2, Y1-Y2)

13.3.

KHonka U3mep (M3MepeHus)

Onga  BKAYEHWUS, KOHUrypauum wn ynpasfeHus
pexuMamMm aBToOMaTUYEeCKUX u3MmepeHun (rpynna
napamMeTpoB, BCE NapaMeTpbl, CTaTUCTUKA)

13.4.

KHonka C6op UH (cbop
MHdopMaunmn)

Ons KoHdurypaumm n ynpasneHmns pexumom cbopa
AaHHbIX (ANMHA nNaMaTyM, BWUA  MHTEpnonsumu,
CermMeHTMpoBaHHas pa3BepTKa)

13.5.

KHonka Aucnnei

Ons KoHUrypaumm n HactTponkm aucnnes (pexxmnmeol
oTobpaXkeHUs, UBeTonepefaya, MnocliecBeyYeHune,
TUMN CETKM U Mp.).

13.6.

KHoMKa YTUNTDbI

KHonka ynpaBneHusa onuusamu (reHepaTtop, Jior.
aHanusaTop, AeKoAep, aHamM3aTop 3. MOWHOCTHK) 1
ytunutamm npubopa (nedaTtb, TamMmep, £3blK,
kKannbpoBka, AOMNYCKOBbIA KOHTPOJb, MUCTOPUS U

np.).

13.7.

KHonka MeuaTtb

Ons BbiBOAA Ha neyaTtb, n1Mbo A CoOXpaHeHus BO
BHeWHUN daiin nsobpaxeHusa Ha skpaHe npubopa.

13.8.

KHonka 3anucb-Bbi30B

Ons  aKTuBauum pexuMa 3annMcnm U BbI3OBa
ocumnnorpamMmM, 3KpaHoB, Npoduaen HacTpoek Wu
AaHHbIX B hannbl *.csv.

14.

O6nactb opraHoB ynpasJieHus
TPaKTOM BeEpPTMKANbHOIO
oTkNIoHHens BEPTUK

OpraHbl ynpaBneHusi No3BONAIOT U3MEHSATb MaclTab
M NOJIOXKEHWE  OCUMMJIOrpaMM  KaHanoB Mo
BepTUKau.
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Tabnuua 8.1 (okOHYaHuMe)

reHepaTopa

14.1. | KHonkn Kan 1/2/3/4 (kaHan | Ons ynpaBneHnsa KaHalaMu BepTUKASIbHOro
1/2/3/4) OTK/NIOHEeHUSA 1 - 4. HaxaTue Ha COOTBETCTBYIOLLYIO
KHOMKY BbIBOAWUT Ha 3KpaH MNOAMEHIO HACTPOMKM
AaHHOro kaHana (cea3b Bxoga**, perynuposka K
OTKN. rpyb0-TOYHO, BXOAHOM MMNedaHc, Ko3d.
ocnabneHusa pgenutensd v np.). [lpy MNOBTOPHOM
HaxaTuu KaHan Bbika4yaeTcsa. Ocuuinorpammel
KaX4oro KaHajlla MapKuMpyrTcsa  pas3/IMYHbIMMU
LuBeTaMy B COOTBETCTBUU C LLBETOM KHOIMKMU.
14.2. | PerynaTtopbl CMeweHne KAH N3meHsoT MoJsioXXeHune ocumnaorpamm
1/2/3/4 COOTBETCTBYHOLWMX KaHanoB Mo BepTukanu. [lpu
HaxaTmum ocumnaorpamMma ycrtaHaBAMBaeTCs B
ncxogHoe (HyneBoe) NosoXeHue.
14.3. | Perynsatopbl Bonbt/OEN (B- Ons  ycTaHoBKM  KO3duUMEHTa  OTK/IOHEHUS
mB) KAH 1/2/3/4 KaHanos. MNpn HaXaTun M3MEeHSeTCs OUCKPETHOCTb
perynmpoBku K oTka. rpy60o-To4yHo.

15. QOYyHKUMOHaNbHbIE KHOMKK Ana HaBurauuMm no onuuMsiM MCXOAHOro MeHw. B
3aBUCUMOCTH oT aKTUBHOIO pexunma,
¢dYHKUMOHANbHOE Ha3HAUEHMEe KaXAaol KHOMKKU
MEeHsIeTCS.

16. KHonka UPM Ona nepexona B UCXOLHOE MEH!I0.

17. KHonKa BKJ/1-BbIKJ1 MUTaHUS Ans BKAOYEHUA-BbIKIKYEHUS NuTaHus npubopa.

18. MaHenb BXOA40B aHaNoroBbIX BxoaHon mMmnegaaHc 1 Mom/18 n® wmnm 50 OM. B

kaHanos KAH1/2/3/4 pexume XY kaHan 1 - X, kaHan 2 - .

19. NHTepderic normyeckoro 0N nogkaryeHns normyeckoro npobHuka (onums).

aHanusaTopa

20. NHTepderic USB Ona  nogkniouyeHusa flash-Hocutena wnanm  USB-
npuHTEpA.

21. BbIxo4 BCTpOEHHOro Meanap 1 kl'y, 3 B nuk-nuk.

kanubpaTopa
22. Bbixoa @yHKLMOHaNLHOIO

*MpuMmeuaHme: ONoOpHble OCUMNIOIPAMMbl — 3TO COXPAHEHHbIe B MaMATU OCLMNIOrpaMMbl,
KOTOpble MOryT 6biTb BbiBEAEHbl Ha 3KpaH OMNepaTopoM. OYHKLUSA MUCMOSIb30BaHUA OMOPHOro
CMrHana J[OCTyMnHa Mnoc/ie COXpaHeHUs Bbl6paHHOM OCUWMIIOrpaMMbl B 3HEProHe3aBUCUMYIO

namMAaTb.

**MpuMmeyaHue: Tun CBSA3W KaHana o nocrosiHHoMmy Toky (DC/OTKpbITbIA BXOA4) MO3BONSET
6bICTPO M3MEpUTb KOMMOHEHTY MOCTOSHHOrO TOKa CUrHasa 4yepe3 HamnpshkeHue A0 Mapkepa
HyNneBOro ypoBHs (3emnn). Tun cBsA3M KaHana no rnepemeHHomy ToKy (AC/3aKpbiTbi BXOA) —
KOMMOHEHTA MOCTOSIHHOrO TOKa curHana 670KkMpoBaHa - MO3BOJISIET MUCMOJIb30BaTb GONbLUYHO
YYBCTBUTEJNIbHOCTb A4J1 UCCNeA0BaHNS KOMMOHEHTbI MEePEMEHHOIo TOKa.
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6.2 OAucnnen

Tabnuua 8.2.

1. Jlorotnn npounssoauTens

2. MeTka kaHana PaznuMuHble KaHasbl W  COOTBETCTBYKWOLWME UM
OCUMMNOrpaMMbl  MapKUPYIOTCS MeTKaMu pas3Horo
uBeTa.

3. NHAMKaTop COCTOSAHUSA CXEMbI BapuaHTbl coctosiHuin: Ready (roToBHOCTb K

3anycka 3anycky), Auto (aBTokonebaTtesibHbI pexum), Stop
(octaHoB pa3Beptkn), Arm (asapuda), Trig'd
(TakTnpoBaHue paseepTtkun), Roll .(camonucewn).
4., 3Ha4deHune Koad. pa3BepTKu YKasblBaeT UeHYy JeneHmsa 1o  ropusoHTanu
(Bpema/QEN).
1 3
[ SGLENT [ Trigd [
Puc. 8.2. BHewHW Bua amcnnes ocumnnorpados cepun AKUMN-4126-X.
Tabnuua 8.2 (npoaosxeHmne)

5. 3HayeHMe 3a4epPXKKN 3anycka MoNnsApHOCTb BE/MUMHbLI  3aJ4epXKW onpeaensieTr

pa3BepTKu MOMeHT 3anycka pa3sBepTku. [lonoxuTenbHoe
3HayeHMe COOTBETCTBYET PpexuMmy npeasanycka
pa3BepTKku, OTpuuaTesIbHOE 3HAa4YeHue - pexuMmy
nocnesanycka.

6. MeTka TOUKK 3anycka YKasblBaeT MoJlIoXKeHMe  TOUKWM  3anycka Ha

pa3BepTKu ocunnnorpamme.

7. NHankaTtop USB-ycTpolicTBa NHankaTtop Tunma yCTpoOWcTBa, MOAKAYaeMoro K
nHtepdericy USB Device Ha 3agHein naHenu. Tun
yCTpoWCTBa 3agaeTcsa 4yepe3 MeHw Ytunutbl — IO
Set - USB Device:

[ USBTMC (BHelLHee ynpaBfieHune);
#=8 - npuHTEp.

8. NHankaTop yacTtoToMepa ABTOM3MEpEeHMe 4YacToTbl MO KaHany-UCTOYHUKY

aKTUBHOro KaHana CUrHana CUHXpPOHU3aLNN.

9. MapameTpsbl cbopa OTobpaxatoTca  Tekywme  3HAYeHUs  4acToThbl

nHdopMaunm avckpetmsauum  (Sa) M OAWHBL UCMONb3YyEeMOW

namatn (Curr). O6beM MaKcMMasbHO AOCTYMHOM
namMaTW Ha KaHan 3agaeTtcs yepe3 MmeHio Cé6op UHD
- Bbi6op namsaATKU. [py 06bEeAMHEHMWM KaHanoB
ob6beMm OOCTYMHOWN naMsaTu yABanBaeTcs.
MakcuMManbHas 4Jactota Auckpetusaumu npubopa 1
My Ha kaHan (2 MMy nNpn obbeanHeHUn KaHanos).
Mpy wn3MeHeHun 3HauveHuss kKoad. pasBepTkm (K
pa3B.), 3HayeHuss napameTpoB Sa un Curr
N3MEHSIOTCH B COOTBETCTBMWN C COOTHOLUEHUEM:

F anckp. = V namsarn / K pa3B.*14,

roe 14 - 4ucio  KJAeTOK CeTKM 3KpaHa no
rOpU30oHTa N.
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Tabnvua 8.2 (OKOH4YaHue)

10.

MapaMeTpbl cXeMbl
CUHXPOHU3aLNN

LiBeT napaMeTpoB COOTBETCTBYeT LBETy KaHana-
NCTOYHMKA CUTHaNa CUHXPOHM3aLUN.

MHONKATOPp BWAa CUHXPOHWU3aLUUn (Ha

pUCYHKe — 1Mo PpoHTY);

CHI] - MHOMKATOP WMCTOYHMKA CUHXPOCUrHana (Ha
pUCyHKe — OT KaHana 1);

- WHAMKATOp 3anyckawuwero nepenaga
CUHXpOUMNyfbca (Ha pPUCYHKE — MO HapacTawlleMy

%OHTy);
- MHAWKATOp BMAa CBSA3XM MO BXOAY CXEMbI
CUHXPOHM3auMn (Ha PUCYHKE — MO MOCTOSAHHOMY

TOKY, OTKPbITbI BXOA);
m - MHAMKaTOp TeKyLllero 3HayeHus YpPOBHS

3anyCcKa CXeMbl CUHXPOHU3aUNN.

11.

MeTka ypoBHS 3anycka
pa3BepTKu

MNonoxxeHne METKN COOTBETCTBYET 3HAUYEHUIO YPOBHS
3anycka. [lnanasoH nepeMeweHna MeTkn = 4,5
AenexHus OTHOCUTENbHO LeHTpanibHOM
rOpU30HTaNbHOM NIMHUW. LIBET MeTKkM COOTBETCTBYET
LBETY KaHasna-UCTOYHMKA CUrHana CUHXPOHM3aLUUN.

12.

I'Iapameprl dKTUBHOINO KaHana
(-oB)

OTob6paxatoTcs LBEeTOM COOTBETCTBYIOWEro KaHana.

- MHAMKATOp KO3®. AeneHusa BX. aTTeHiaTopa
ilXE 5X, 10X, 50X, 100X, 500X, 1000X);

- MHOMKATOp 3Ha4yeHus BX. uMmnepaHca (1
MOM nnn 50 Om);
- MHAOMKATOp BuMAa CBSA3M MO BXOAYy KaHana
(DC/oTkpbiThin BXOA, AC/3akpbITbii BXoa, GND/BXog
3a3eMJ/IeH);

M - WHAMKaTOpP 3HaYeHUs Ko3d. ycuneHus.

13.

MeHI0 aKTUBHOro pexuma
HaCTPOMKKN U ynpaBieHns

Ana nepexoga no gepeBy MeH BHM3, HaxaTb
KHOMKY oA COOTBeTCTBylWer onuuen. [Ons
BO3BpaTa B KOpeHb MeHl, UCMosb30BaTb KHOMKY
UPA.

14.

NHankatop Tanmepa

NHAMKaUMS TEKYLMX 3HAYEHUA JaTbl U BPEMEHMW,
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6.3 3aaHAA naHenb

Puc. 8.3. 3agHaa naHenb ocuunnorpados cepun AKUM-4126-X.

Tabnuua 8.3
1. Pyuka gns nepeHocku npubopa
2. BNC-pa3zbem EXT TRIG Bxoa BHELWHEN CUHXPOHM3ALUN.
3. BNC-pa3zbvem PASS/FAIL Bbixog wucnonHuTenbHoro curHana 3,3 B TIL B
pexuMe  AOMYyCKOBOro  KOHTponsa  (rogeH -
HerHogeH).
4, NHTepderic LAN NHTepderic ana  noaknwyeHms  npubopa K
JIOKasbHOM ceTun.
5. NHTepderic USB Device NHTepdenc ansg nogkatodeHnUs KoMnboTepa (pexnm
USBTMC) unu npuHTepa (pexwum Printer). USBTMC
- BHelwHee ynpasneHue npubopom c MK, Printer -
BbIBOA Ha nMeyaTb ocuuasorpamMm. HacTponku
MHTepderica  OCYLWeCcTBAATCA  4epe3  onuuio
Y1tunutbl - 10 Set.
6. PazbeM MexaHnyeckomn B cnyyae HeobxogumocTu, npubop  MOXHO
6nokunpoBku npmnbopa NOAKMIOUNTE K  MexaHudeckoMmy  6riokmpaTtopy
(npnobpeTaeTca oTAENBHO).
7. He340 NOAKIHYEHMS LWHYpa Mpubop paccunTaH ANS NOAKOYEHUS K CETU
nuTaHus nutaHma ¢ napametpamm 100..240 B, 45..440 Tu
(aBTOBbIGOD).
8. MHe3po-aepxaTesnb B cnydyae Heob6xoAMMOCTW, 3aMeHy BbINO/HUTb Ha

npenoxpaHuTens

npegoxpaHutenb HoMuHanom 250 B, T 1,25 A.
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7 Onepauuu nNnpu NnepsoM BKJ1lOUeHUU npubopa

B 3TOM pasgen onucbiBaeTcd Nopagok nposesaeHus HaqaﬂbeD(HaCTpOEKI1pM60pa,KOTOpHe
peKOMeHAYETCA BbINOJIHATbL Nepeq NeEpBbIM €ro BKJIIOYEHUEM, nmbo nocne nepemMelleHna Ha HoBoe

pabouee mecTo.

MpuMmeHeHne npobHMka wn3 KoMmMnekTta noctaBku ocumnnorpada (1:10) pacwupsaert

YaACTOTHbIN AManasoH Ans UCCNneAoBaHMs BXOAHbIX CUrHasoB.

OT npaBW/IbHOM HACTPOWKM

napaMeTpoB MpobHMKa 3aBUCUT MOrpPelHOCTb WU3MEepPeHUs MapaMeTpoB CUrHana, KOPPEKTHOCTb
oTobpaxkaemon ¢opMbl HabnwgaeMoro curHana. HacTpolika BbIMONHSAETCS NYyTEM peryampoBKU

BETNYNHbI

KOppeKTUpY oLLel

EMKOCTH I'IpO6HVIKa (koMneHcauuns

aAennTtens

HanpsXXeHus).

Mpouenypy KOMMeHcaunu HeobXoAMMO BbIMOMHATbL MEpea HadanoMm MpoBeaeHUs U3MEpPeHUn C

MCNoOJIb30BaHNEM

npobHuKa.

BkntouerHune
nUTaHus

CnepynTte peKkoOMeHAauusaM v npoueaypaM, yKkasaHHbIM B pasgene 6 PD.

YcTaHOBKa AaThbl

1. Haxatb kHonky Utility/YTtunnantel.

|

N BpeEMEHN { YTnﬂuTbl
N

2. B MeHO (YHKUMOHaNbHbLIX KHOMOK HaxaTb KHonky Jara/Bpems -

OTKPbIBAETCH MEHIO peXuMa YCTaHOBKW BPEMEHHbIX NapaMeTpoB:
MNCATEERD,.

3. Wcnonb3ys yHMBeEpCasnbHbIA perynatop YcraHoBKa n COOTBETCTBYOLWME ONLMK
roa/Mecsy-/leHb/Hac-MuHyTa, BbICTaBUTb TeKyllee 3HAYeHWe BPEMEHHbIX
rnapameTposB.

4. [Ona otobpaxeHusa napameTpoB [laTa/BpeMsa Ha skpaHe npubopa (cnpasa
BHU3Y), aKTUBMPOBATb onuuo Jucriies.

HavanbHble C uenbto NPpUHYAMTENIbHOIO BO3BpaTa K yCTaHOBKaM no
YCTaQHOBKM YMOSYaHU, HaxaTb KHonky Default/HayasnbHbie Hay
CUCTEMBI YcraHoBkmn (nogpobHee cMm. pasgen 10) Yer
MoakntoyeHne YCTaHOBUTbL NepeksitoyaTesnb AenuTensd B MOJIOXKEeHUU
KannbpaTopa x10. MMogkntoumte BNC HaKOHEeYHWK penutenss Ko

Bxogy KAH1 (2, 3, 4), a npobHuK K BbIXo4y
kanubpatopa (MeaHgp 1 «kluy, 3 B nuKk-nuk):
CUrHanbHbIM NpoBoA K kKnemMe CAL, obLunin — K Knemme
GROUND.

3axBaT cMrHana
(ABTOYCTaHOBKA)
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HaxaTb kHonky ABTOYCT/Autoset. lNpu oTCyTCTBUM
HEMCNpaBHOCTEN, Ha 3KpaHe B LeHTpe oTobpasutcs
NpsSIMOYroJibHbIN CUFHaN KannbpaTtopa (MeaHAp):
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AHaNOrMYHO NPOTECTUPOBATL APYyrne KaHarbl.

B cnyyae wmnckaxeHus ¢OprICMFHaﬂa KanM6paTopa, Heo6xoAMMO BbINOSIHUTb
KOMMNeHCauuno genntens.

KomneHcaums MoacTpoiika KOppeKTUpylowen eMKOCTU MpobHMKA BbINOHAETCA C MOMOLLbLO
aenvtens NnoTeHUMOMETpa MU OTBEpPTKWU. Bpawas noTeHUMOMETp Mo WM MPOTUB 4YacOBOW
CTpenkn, YCTaHOBUTb  ONTUManbHoOe  u3o0bpaxeHne  curHana  (cTporo
npsiMoyrosibHas gopma):

| nepekoMneHcauns

HeaoKoMMNeHCauuns

HOpMaJibHad KoMneHCcauuns

[y

oTobpaXkeHns HUXHEN CcTpoke ob6nacTn HacTpoliku popmaTt

Bbibop popmaTa HaxaTb kKHONKy Display//[ucrniiei n BbibepuTte B [/‘ ™\ (
oTob6pakeHnsa ocumnnorpamm BEKTOP/Vector. J

2. B MEHI0 (YHKUMOHANbHbIX KHOMOK,
nocnenoBaTesIbHO HaXumas KHOMKY Tur, BblbpaTb
Tpebyembin dopmat oTobpaxeHus
ocuMInorpamMmmbl:

LTOYKN>»> «KBEKTOpP>»

Hauano Mprbop rotoB K BbINOJIHEHMNIO U3MEPEHUN U APYIMX OMepaunini HaCTPOMKMU.
N3MepeHUin
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8 3aBoACKME YCTaHOBKMU

3aBoACKME HACTPOMKM NO YMOYAHWUIO MOryT 6biTb Bbi3BaHbI B
noboe Bpemsa HaxaTtuem kHonku Hau Ycr (Default).

= Yer

Tabnuua 10.1.

KaHan pazsepTkn

Koad. passepTku 1 mkc/pen.
3agepxka Oc
PacTaxka Bbikn.
®opmaT oTobparkeHus Y-T
KaHan ycuneHns

KaHanbl BKJ1/BbIK/ KAH1
Koad. ycuneHus 10 B/pen.
CMmelleHne 0B

Bug cBA3u no Bxony

DC (oTKpbITbI BXOA)

OrpaHuyeHmne nonochbl NponyckaHus

[MonHasa nonoca nponyckaHud

PerynunpoBka kKo3d. ycuneHus py6o
Oenntenb (koad. ocnabnenus) 10X

Bx. conpotnuBneHune 1 MOm
NHBepcus Bbikn.

C60p nHpopmaynn

Pexum cbopa nHdopmaunm

HopManbHbIn

NHTepnonaums sinX

Bbi6op namMaTu 14 Mb

Cncrema CMHXpOHMU3aUnn

Twvn 3anycka Mo dpoHTYy
NcTouHmK KAH1

HakJioH MepeaHnii GpoHT

YnepxaHue 3anycka

Bbikn.

Bug cBA3u no Bxoay

DC (OoTKpbITbIN BXOA)

OUNbTP WYMOB

Bbikn.

Pexum ABTokonebaTenbHbIln
HAuncnnei

Tun otobpakeHuns BekTop
TemnepaTypHasa uBeTonepeaada Bbikn.
MocnecseyeHune Bbikn.

Tun ceTku (nonnasn)
SApKOCTb Ny4a 50%

ApPKOCTb CeTKM 40%

Mpo3payHOCTb 80%
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Tabnuua 10.1 (npoaos/mkeHme).

KypcopHbie namepeHus

Pexunm Bbikn.
Tun Kypcopa X1
NCTOYHUK KAH1

MonoxeHnune X1

MuHyc 3,5 MKC

Monoxenune X2

3,5 mMkc

3anucb/Bbi30B AaHHbIX

Twun faHHbIX

MapameTpbl HAcTpoek

CoxpaHuTb B

BHYyTpeHHAA namaTtb

Homep sueliku

No1l

YTunnroi

Hacrtposika nHtepgersicos (IO Set)

Tun USB-ycTpolicTBa

USBTMC

Bbixog AUX Cuuxpocurnan (Trig OUT)
3ByK
3BYK Bk W

AonyckoBblit KOHTponb (Pass/Faill)

BkntoyeHue Tecta Bbikn.
NCcToYHMK KAH1
Onepauus cTon
NHanKauma pesynbTaToBs Bbikn.
Macka no X 0,2
Macka no Y 0,2

MeCTo coXpaHeHUs MacKu

BHYTpeHHsS namMaTb

OcTaHoBKa npw BbIxoAe 3a Npeaesbl
(Fail To Stop)

Bbik.

3BYKOBOM KOHTposib (Output)

Bkn. W

CncreMHble yCTaHOBKH

BbicTpasa kannbpoBka Bbikn.
3awmTa aKpaHa 30 MUH.
Maremarndyeckass ob6paborka

Onepauuns +
NcTouHmk A KAH1
NcTouHnk B KAH1
NHBepcus Bbikn.
OnopHbie ocynIsiorpaMmmsi

NCcToYHMK KAH1
NHaeKC XxpaHnnuwa OnopHas A
NHankauma Bbikn.

27




Tabnuua 10.1 (oKOH4YaHMe).

AdexkoanposaHne

MNocnepoBatenbHOCTbL (Serial) Serial 1
Tvn nocnenoBaTeIbHOCTH I2C
NcTouHnk SCL KAH1
Mopor aetekTupoBaHusa SCL 1,6B
NcTouHnk SDA KAH2
Mopor petekTnpoBaHua SDA 1,6B
dopmMaT agpeca 7 6ut
NHankauns Bbikn.
Tabnuua Bbikn.
BcTpoeHHbIN reHepaTop

CocrosaHune BbikJ1.

Tvn curHana CuHycoungaa
YacroTa 1kly
AMnnunTtyaa 4 B nnk-nuk
CMmelleHune 0B

BbixogHOe conpoTuBiieHue

High-Z (BbICOKOOMHbLIN BbIX0OA4)
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9 BcTtpoeHHas cnpaBka (Help)

—
=, Edge

s
4L 00

Puc. 11.1. MeHlo-npurnaweHmne B pexunm crnpasKu.

BcTpoeHHas cnpaska (Help) npegoctaBnser AOCTYN K CPaBOYHOMW MHQOPMaLMM O Ha3aHYEHUN
KHOMOK MaHenu yrnpasiaeHus npmbopa n pyHKUMOHaNbHbIX KHOMOK (softkey), pacnosioXeHHbIX
noa ANCNseem.

Onsa aktueBaumm crnpaBku, HeobxoAuMo HaxaTb o6y KHoONKy 6onee 2 cekyHp nocne 4ero
OTKpPbIBAETCS OKHO, COAepxallee npuriaweHue cnpaBo4vHon cnyxbel (puc. 11.1). Tenepb ans
nonyvyeHns nMHbopMaumn 0 BO3MOXHOCTSAX pasfiMUHbIX pexmMmoB paboTbl npubopa, AOCTaTOYHO
HaXkaTb COOTBETCTBYIOLLYIO KHOMKY Ha AWUEBOM naHenwu. MNMpu HaxXaTun KHOMKW, B 3TOM OKHe
bynet otobpaxkaTbCa NepevyeHb akTUBUPYEMbIX el PYyHKLWNA.
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10 U3amepeHusn

10.1 BBepeHue

B 3TOM pasgene coaepxuTca onncaHme 6a3oBbixX GyHKUMA, TpebyeMblX A1 3annucu 1M NpocMoTpa
BXOAHOro curHana. bonee nogpobHoe onucaHve yHKLMUA COAEPXUTCHA B NOCNEAYOLWNX rNaBax.

[o Havana askcnayaTauuu ocuunanorpada clegyetr 03HAaKOMUTbCS C COAEPXXaHWMEM [NaBbl
«MoaroToBka ocuunnorpada Kk pabore».

10.2 BknrwouyeHue KaHana

BkounTb ans BKtOUEHUS KaHana cnepyet HaxaTb
KaHan Ha KHOMKY KaHana. 1
Mocne BKAKOYEHMS, KHOMKA KaHana noacBeymBaeTcs,
M NOABNAETCA MEHK COOTBETCTBYHOLLEro KaHana.
Kaxablii KaHan accoummpyeTcsas CO CBOMM COOBCTBEHHbIM LBETOM, KOTOPbIM
BblAe/IeHbl OpraHbl ynpaBfieHUs TpakTa BepTUKANbHOrO OTKAOHeHus: KAH1 -
kéntbin, KAH2 - kpacHbii, KAH3 - rony6on, KAH4 — 3enéHblii.
3HA4YOK BKJIIOYEHHOrO KaHana (-oB) BbIBOAUTCS B
npason Yactu aucnnes (puc. 8.2).
OTKNOYUTD [0 OTK/OYEHMS KaHafna cnefyeTr HaxaTb KHOMKY
KaHana COOTBETCTBYIOLWEro KaHasa MoBTOpHO. Ecnm MeHio 1
KaHasa He OTKpbITO, cnefyeT HaxaTb KHOMKY KaHana
nBaxkabl (nocne 1-ro HaxaTusi BbIBOAUTCA MeEHHO
KaHana).
3aBoackue 18 BKAOYEHUS MPUHATBIX NO YMOSYaHUIO HacTpoek -
YCTaHOBKM cnepyeTr Haxatb KHonky Hau Ycr. [lpy 3TOM ‘ a9
Bkaountcas KAH1 (6bonee noapobHo cM. rnaBey Yer
«3aBOJCKNE YCTaHOBKU»).
ABTOMaTnye- |KHonka ABTO YCT OCYyLLeCTBASAEeT aBTOMaTM4yeCKOe BKJ/IIOYEHME KaHanosB, K
cKkue KOTOPbIM MOAKJIOYEHbI BXOAHbIE CUTHAsbI.
YCTaHOBKM

10.3 ABTOMaTMUYecCKana HaCTpoMkKa

Obwume @OYHKUNS aBTOMaTU4YECKOM HACTPONKWM ABTOYyCTaHOBKAa MNO3BONSET MPOU3BECTU
cBeAeHus aBTOMaTU4YEeCKYo KOHMUrypaumio naHenu HacTpoek Ha Hanbonee
6naronpuaTHOE MOJIOXKEHMe ANa NpocMoTpa BXOoAHOro curHana. Ocuwmnnorpad
NoO3BOSISIET MPOM3BOAUTL aBTOMATMYeCKOe KOHUrypuvpoBaHue cneayowmnx
napamMeTpoB:
MacwTab no ropmsoHTanu
MacwTab no Beptukanu
KaHan ncrtouyHuka 3anycka
ATOHacTporika (1. MNoakntountb BXoAHOM curHan (-bl) K
npmnbopy 7 HaxaTb KHOTKY a
aBTOMaTM4YEeCKOW HaCTpolrikn ABTO YCT.
2. Npubop aBTOMaTMYeCcKU oOnpefdenser KaHanbl, K BX04aM KOTOpbIX
MOAK/HOYEHbl NCTOYHUKU CUTHaNa, n BKJIIOYAET UX.
3. Ha 2kpaH BbIBOAMTCS OMNTMMasbHO MacwTabupoBaHHoe un306paxkeHne
OCUWM/IIOrpaMM.
OrpaHunyeHus | Pexxum aBTOMaTMYECKOM HacTpOMKK He paboTaeT B cneayowmnx cMTyaumnax:

Mpn yacToTe BXOAHOro cMrHana mMeHee 20 'y
Mpy amMnanuTyae BXoAHOro curHasna meHee 30 MB

30




10.4 ®dyHkumsa NMyck/Cron

O6wune ceBeneHus

nyTém

CTOIM MoXHO

cbopa

AByMsa crnocobamu:

AaHHbIX

(pexunm

Mo yMon4daHuio, ocumanorpaMMa Ha Aucniee MNOCTOSAHHO OB6HOBNSETCSH
(pexxmm cbopa paHHbIX [YCK). OcTtaHoBKa pa3BepTKM OCLMUINOrPpaMMbl
npekpawieHuns
npou3BoAUTb pa3Hoobpa3Hbie HabnwaeHus M aHanus. BolTn B pexum
nyTém Haxatus kHonkn MYCK/CTOMN
WX MPpU NOMOLLM peXmnma ogHokpaTHoro 3anycka (kHonka OQHOKP).

CTOM) no3Bonser

3HauoK
pexuma
CcTOn

3Ha4yoK

nycK/cTon

i 1.00m=

W 200 ps

Delzy:0.00ps

E“"l 'fll |_| |_"_| Ll

Mpu BKIOYEHHOM pexnme CTorn COOTBETCTBYOLWMM 3HAYOK Stop
NosIBNSIETCS B BEPXHEN YaCTM 3KpaHa gucnies.

SIGLENT

pexnme TaKTVIOBaVIS;I PAa3BEPTKN BKJIOYAETCA 3HAUOK Trlg’d

3anycka SIGLENT

OcTaHoOBKa HaxaTb  KHOMKy oaAuMH  pas. ,
ocumMnNIorpamMmml Ocuunnorpamma 3amupaeT, o06paboTka curHana Myck
KHOMKOW ocTaHaBnmBaeTca. [ns B0306HOBMEHMA MpoLecca . cron |
NyCK/CTOn cnepyet HaxaTb KHonky MYCK/CTOM cHoBa.

OcTaHoBKa B pexume OgHOKpaTHbIF 3aryck ocuuninorpamma

ocumnnorpamMmbl B [Bceraa octaércs B pexume Cror, n obHoBnseTcs

pexume TONbKO NpU KaxaoMm HaxaTtuu kHonkn OOQHOKP.

OAHOKpPaTHOro

3anycka

YnpasneHue OcumnnorpamMma MoxeT 6bITb cCABUHYTa uan MacwTabuposaHa B 060mx
ocumnnorpamMmon pexunmax MYCK u CTOI. MoapobHble cBeAeHUs COAEPXaTCS B MyHKTaX

BEPTUKATIN> .

«[lonoxxeHne/macLuTab no ropnsoHTam» mn «flosaoxeHne/macwtab ro

10.5 NonoxxeHmne/macwtab no ropmaoHTanm

bonee I'IOﬂ,pO6HbIe cBeAeHNA O PperyjmpoBKe KaHalJla pa3BEPTKUN COAEPXKATCA B pa3aesne

«KoHpurypaumsa».
HacTpolika lMepemeweHne ocuwmiorpaMmmbl BeBO W BMNpasBo
FOPM30HTaNbHOIMo (OCYLEeCTBASETCS perynsaTopom rOpM30OHTaIbHOro
cMeLleHns nonoxeHns CmeweHnune pasgena «FOPU3OHT» (puc.
8.1, nos. 2.1).
NHankaTop C HayanoM nepeMelleHns OoCuMANorpaMmMbl, BAONb BEPXHEN JIMHUM CETKMU
cMeleHus nepeMellaeTca MeTKa, yKasblBalowas MosioXKeHne TOYKM 3anycka pa3BepTKu

Bbibop macwTaba
No ropuMsoHTanu

8.1, nos.

(puc.

(puc. 8.2, no3 6).
B BepxHel CTpokKe aucnnes yKasbiBaeTCs BeJIMYMHA
cMelleHnsa ocuunnorpammel (napametp Delay, puc. 8.2, no3. 5). 3agepxka
3anycka pa3BepTKM MOXeT ObiTb MoAoXuTesnbHOW (B cnydae npegsanycka)
Mnn otpuuaTtenbHon (nocnesanyck). Hynesoe 3HauvyeHue napameTtpa Delay
COOTBETCTBYET C/ly4dato, Koraa 3anyCcK OCyLWeCcTBASETCS B TOUKE nepeceyeHms
HY/1€BbIX J'IVIHVIVI oTcyeta X n Y.

rOPpnU30OHTaJIbHOIro

ns BblbOpa BpeMeHHOW pa3BépTku (MacwTaba)
TpebyeTca noBepHyTb perynatop Bpemsa/AEN

2.2): Bneso (c)

MeaneHHee, BNpaBo (HC) — pa3BepTka bbicTpee.

pa3BepTKa
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dnanasoH Koad.
pa3BepTKu

1 Hc/pen...50 c/pen, ¢ warom 1-2-5
3HaueHMe KO3(. pa3BepTKM MOKa3blBaeTCA B BEpPXHEW CTPOKe Aucnes
(napameTp M, puc. 8.2, nos. 4).

i 1 00ms

YnpasneHue
4acToToM
ANCKpEeTM3aumnm

Perynatop Bpema/OEJ1 nameHseT napameTpbl cbopa gaHHbIX (Npwu
HOpMaJsibHOM TUNe AMCKpeTnsaummn) Kak B pexmnme MYCK, Tak 1 B pexmme
CTOI. 3HayeHne napaMeTpoB AMCKpeTusaumm otobpaxaeTtca cnpasa oT
ceTkn (puc. 8.2, nos. 9):

Pexxunm Mpn n3amMeHeHUn NonoxeHus perynaropa Bpema/AEN,

MNnycK MEeHSEeTCH 3HaYeHUe YacToThl AncKpeTusaymu (napamMeTp Sa) B
COOTBETCTBMWU C COOTHOLLUEHUEM:

F anckp. = V namarn / K pa3B * 14,

rae 14 - 4ncrio KJeTOK CETKM 3KpaHa no ropus3oHTa u.

Pexxunm Mpn n3amMeHeHUN NONoOXeHUs perynartopa Bpema/AEN,

CTOnM MeHsAeTCsa MacluTab oTobpaxkeHnss AaHHbIX, 3arnncaHHbIX BO
BHYTPEHHIO NamaTb. Vicnonb3yeTcs Ang AeTaNbHOro aHanmsa
¢dparMeHTOB CUrHana.

10.6 NMonoxxeHne/macwtab no BepTukanm

Bonee noapobHbie cBeAeHUA O peryaMpoBKe KaHana YCW/IEeHUst coaepXXaTcsa B pasgene
«KoHdurypaumsa».

HacTpolika
BEpPTUKANbHOIO
cMeleHus

[ns nepemelleHns ocumIaorpamMmmbl BBEpPX WK
BHU3, cnepyet MOBEPHYTb perynsitop
BEPTUKANIBHOIO CMeELEeHUs COOTBETCTBYIOLWENO
kaHana Cmewenme KAH 1/2/3/4 (puc. 8.1,
nos. 14.2).

Mpy nepeMelleHnmn oCcUMINIOrpaMMbl, U3MEHSETCHA MOJIOXKEHME METKW KaHana
(pyc. 8.2, no3. 2), yKa3blBaloWeEN TMOJIOXKEHNE HYJIEBOr0 YpPOBHS
ocumnnorpammbl (HyneBOl YpOBEHb ONpeAenseTcs BUAOM CBSA3W MO BXOoAy
KaHana — oTkpbITbin/DC nnu 3akpbiTbin/AC BX0OA):

Bbi6bop macwTaba
Nno BepTUKanu

Onsa  mn3mMeHeHns m™Macwtaba no BepTMKamm
cnepyet NOBEpPHYTb perynaTtop
cooTBeTCTBYlOWEro kaHana Bonbt/OE/T KAH
1/2/3/4: BneBo (6onble), BNpaBo (MeHbLE).
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dnanasoH koad. 2 mB/pen...10 B/gen.

ycuneHusa JNCKPEeTHOCTb perynpoBku Koad. ycuneHus: rpy6o c warom 1-2-5 (2 mB, 5
mB, 10 mB, 20 MB, ..., 10 B/gen) wan ToyHo (Hanpumep, 2,00 B, 1,98 B, 1,96
B, 1,94 B, ... 1,00 B/gen). OVUCKPETHOCTb M3MEHSAETCS MYTEM HaXaTus Ha
perynsatop BonoT/AEN KAH 1/2/3/4.

3HaueHne Koad. ycuneHms otobpaxaeTtcs cripaBa oT ceTku (napametp 1,00
V/div, puc. 8.2, nos. 12):

dnana3oH

dnanasoH MOCTOSAHHOIO CMELLEHUS ONpeaensieTcs BeMUYMHOW  Ko3ad.
BEPTUKANBHOIO  [yCUNEHUSA:
CMeLLeHns 2 mB/pen...100 mB/nen + 1 B;

102 mB/pen...1 B/pen + 10 B;
1,02 B/pen...10 B/nen + 100 B.

10.7 ABTOMaTUYecKue naMepeHun

B pexmnme aBTOM3MepeHMVI npon3BoadaTCAa BblYNCIEHNA BCEX OCHOBHbLIX MapaMeTpoB BXOAHOIO
CuUrHana, ycnoBHO gensuwmecs Ha Tpu rpynnbl: Hanpspokenne/Tok (Voltage), Bpems (Time) v
3agepixka (Delay). ABToM3MepeHns AOCTYMNHbI TO/IbKO B @aHasIoOroBbIX KaHanax.

10.7.1 N3mepseMble napaMeTpbl
A. UsmepeHune Hanps)keHusa /Toka

B 3Ty rpynny Bkao4eHo 14 napameTtpos (puc. 12.1, Tabanua 12.1).

NN | e s e e S BepxHAA/ NAMHUA

(Top)

Pazmax (nuk-nuk)

Amnautyaa

basosaa NUHKA

Puc. 12.1. NapamMeTpbl CUrHana nNo BepTUKanu.
Tabnuua 12.1.

Pk-Pk /nuk-nuk aBonHas
1. aMnAMTYAa PasHocTb Mexay NOMOXMUTENbHbIM "
oTpuuaTenbHbIM NUKaMKU HanpsHkeHun (=Vmax —
Vmin)
) Max./Makc. MONOXUTENbHbIA MUK HaMpPSXeHUs
3 Min./MwuH. OTpuuaTenbHbI MUK HanpsXXeHus
4 Amplitude/ AMnautyaa I\HIL PasHnua mexpay rnobanbHO BbICOKMM M rnobasbHO
. e HU3KMM HanpsixkeHneM (=Vtop — Vbase)
5 Top/ Bepx N3mepeHne BepxHero 3HayeHuns ¢GoOpMbl CUrHana,
. B npefgenax yCTaHOB/IEHHOMO OKHa
6 Base/ baza N3mepeHune HmxkHero (6a3zoBoro) 3HavyeHus popMmbl
. CUrHana, B npegenax YCTaHOBJIEHHOrO OKHa
- Mean/CpeaHee CpegHee n3 3HavyeHMn (CyMMa 3Ha4yeHUW curHana,
. neneHHas Ha KOJIM4eCcTBO ToYeK)
s Vmea/LUunkn CpegHee YcpeaHEHHOE Hanpsi)XeHne nepsoro umnknia

Tabnuua 12.1 (npoaonxeHune).
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9 RMS/ CK3 N3MepeHne cpepgHeKBagpaTUUYECKOro 3Ha4veHus
. (CK3) dopMbl curHana (KBaApaTHbI KOpeHb U3
CYMMbl KBaApaTOB 3HAYeHWN CUrHana, AeNeHHOWN
Ha KOIMYECTBO TOYEK)
Crms / LUukn CK3 N3mepeHune CPEAHEKBAAPATNHECKOro  3HaYeHMs
10. (CK3) cdopmbl curHana (KBaapaTHbIN KOpPEHb M3
CYMMbl KBaApaTOB 3HAYEeHWI curHana, AesieHHOM
Ha KOIMYEeCTBO TOYEK) NepBoOro unknia
Beibpoc+
______________________ BepxHAAa AUHKA
(Top)
Ba3osaa nnHKWA
(Base)
NokanbHbelil Min Beibpoc-
Puc. 12.2. Bbi6poCbl Ha UMMNYNILCHOM CUIHane.
Bbi6poc (puc. 12.2) - BeAMUYMHA UCKaXEHUd, Cneaywuwero 3a MONOXUTENbHbIM

(oTpuuaTenbHbiM) POHTOM MMIMYNbCa, BblpaXeHHas B MPOLEHTaAX OT aMNAUTYAbl (BblpaXXeHus
12.1, 12.2):

local MAX - D Top

ROV (rising edge overshoot) = Amplitude x 100 %, (12.1)
raoe ROV - Bbibpoc+
FOV (falling edge overshoot) = BaseA—mI;”Ifucc?(le MIN 100 %, (12.2)
roe FOV - Bei6poc-
Tabnuua 12.1 (npoaonkeHme).
ROV/Bbibpoc+ N - MoNoOXUTENbHLIA BbIBPOC Ha BEpLIMHE MMNYNbCa,
11. — nocne 3aBeplleHns HapacTaHus UMnyJsbca

OTpuuaTeNbHbI BbIBPOC Y OCHOBaHMA MMMybCa,
nocsne 3aBeplleHuns cnaga MMnyJsbca

FOV/Bbi6poc-

12.

NoKkanbHblil Max MNpeasbibpoc-
~at BepxHAA AMHMA
-, - B e et 5 gy CTTe)
3 (Top)
oz ________________\_(___“,_.._-_- — ___BasoBas nnHua
— (Base)
Mpepgbibpoc+ NoKanbHbIM Min

Puc. 12.3. MNpeaBblbpocbl HA MMMNYJIbCHOM CUTHarne.

MpepaBbibpoc (puc. 12.3) - BeNMYMHA WCKAXEHWUs, MNpeaLecTBYHOWEro MofoXNUTENbHOMY
(oTpuuaTenbHOMYy) (GPOHTY MMNYJbCa, Bblpa)XXeHHasi B NMpoueHTax OT aMnanTyAbl (BbipaXKeHus
12.3, 12.4):
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RPRE (rising edge preshoot) =

roe RPRE - npeaBbibpoc+

FPRE (falling edge preshoot) =

roe FPRE - npeasbibpoc-

Base — D local MIN

o
Amplitude x 100 %, (12.3)
local MAX - D Top o
Amplitude X 100 %, (12.4)

Tabnuua 12.1 (oKOH4YaHMe).

RPRE/MpBoibpoc+ MpenBblbpoc y OCHOBaHMA UMMNynbca, nepeng
13. HapacTalowmM PGpoHTOM
14 FPRE/MpBbi6bpoc- Mpensbibpoc Ha BepwuHe WUMNyJbCa, nepea

cnagatowmm dpoHTOM

B. N\3amepeHne BpeMeHHbIX NapaMeTpoB

B 3Ty rpynny Bkawo4eHo 9 napameTpoB (puc. 12.4, Tabnuua 12.2).

Bpemsa
HapacTaHua

=

Bpemsa
cnaaa

<

MopOoroBLIE YPOBHM:

-== BepxHuit 90%
-~ cpegHuit 50%

—~ HUAKHKMIA 10%

/I
.

Puc. 12.4. MapamMeTpbl CUrHana no ropmMsoHTanu.

Tabnuua 12.2.

Frequency/ YacTtoTa

YacrtoTta curHana(=1/T)

Period/ Mepuog

Mepunon curHana (T) - MHTEpBan Mexay ABYyMS
nocnefoBaTeNlbHbIMM  TOYKaAMM  Ha  (pOHTax
OAMHAKOBOWM MOJIAPHOCTWN, B3ATbIMM Ha CpeaHeM
rnoporosom yposHe (50%).

Rise Time/ Bpems
HapacTaHus

BpeMda HapacTtaHua wuMnysabca OT HUXHEro Ao
BepxHero noporosoro ypoBHs (10%~90 %).

Fall Time/ Bpemsa cnaga

BpeMH Cnada mMnysibCa OT BEPXHENro A0 HUXHEIO
rnoporosoro ypoBHs (90%~10 %).

+Width/ OQnutenbHoCTb+

ONUTENbHOCTb  MOJIOXKUTENBHOMO  MMAyfnbCca -
MHTEpBaN Mexay [ABYMS MocnenoBaTelbHbIMU
TOYKaMN Ha (PpPOHTE M Cpe3e UMMybca, B3ATbIMU
Ha cpefiHEM MOPOrOBOM YpPOBHE.

-Width/OnutenbHoCTb-

[NUTEeNbHOCTb  OTpMUATeNIbHOro  MMMysbca -
WHTEpBan Mexay [ABYyMSI NOC/NeA0BaTesbHbIMU
TOUYKaMM Ha cpe3e U GpoHTe MMNyNbca, B3ATbIMU
Ha cpeAHeM MOpOroBOM YpOBHE.

+Duty/CkBaXxHoCTb+

OTHOWweHne  ANUTENbHOCTU NONOXUTESIbHOIO
MMNynabCa B CWUrHane K nepuoay CcurHana =
(AnutenbHocTb+/T) X 100%.

-Duty/CkBaxHoCTb-

OTHOLWEHHNE ANNTENbHOCTHU oTpuUaTeNbHOIoO
MMnynbCa B CWUrHane K nepuoay CurHana =
(OnutenbHocTb-/T) X 100%.

BWid/OnntenbHOCTb
rnakera

OnnTenbHOCTb nakeTta - A/UTENbHOCTb MakKeTa

MMNYIbCOB, OTOBPAXKEHHbIX Ha OCLMIOrpaMMe.
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C. NamepeHue 3agepixek

N3MepsatoTcs pasnmMyHble BpEMEHHbIe MHTEepBasbl MeXAy ABYMS HE3aBUCUMbIMU UCTOYHMKaAMKU. B
3Ty rpynny BKAOYeHO 9 napameTpoB (Tabnuua 12.3).

Tabnuua 12.3.

1. FRR A1 _._  |BpeMeHHOI uHTepBan:
ALJL  McTrounuk 1, nepsbiit HapacTaoWwmnii GPOHT, U
NCcToYHMK 2, nepBbln HapacTawowmin GpoHT
FRF A1l .  |BpeMeHHOM UHTepBan:
2. FLIL  WcTounuk 1, nepsbiit HapacTatowWwwmii GPOHT, 1
NcTouHMK 2, nepBbin cnagatowmnii GpoHT
FFR ..  |BpeMeHHoO nHTepBan:
3. ALJL  UcTounuk 1, nepsbiit cnagatowmii GpoHT, u
NCcTOYHMK 2, nepBbI HapacTawowmin GpoHT
FFF M. |BpeMeHHoOit uHTepBan:
4. FLTL  McTounuk 1, nepsbiit cnagatowmin dpoHT, U
NcTouHMK 2, nepBbi cnagatowmnii GpoHT
LRR Al .  |BpeMeHHOM UHTepBan:
5. JTLAL  UcTounuk 1, nepsbiit HapacTatowWwmii GPoHT, 1
NcTouHMK 2, nocnegHnii HapacTalowmnii GpoHT
LRF A1l _._  |BpeMeHHOI uHTepBan:
6. JTLL MeTounuk 1, nepsbiit HapacTatowWwwmii GPOHT, 1
NCcToOYHMK 2 nocneaHuii cnagawowmii GpoHT
LFR M. |BpeMeHHOW uHTepBan:
7. ITLAL  McTounuk 1, nepBbiit cnagatowmin hpoHT, U
NcTouHMK 2, nocnegHnii HapacTarowmnin dpoHT
LFF M. |BpemeHHOI nHTEpBan:
8. ITLA McToununk 1, nepBblii cnagatownii GpoHT, 1
MCTOUYHUK 2, nocneaHunit cnaaaowmin GpoHT
daza ﬂ¢-_|t2-» PasHoCTb a3 ABYX CUrHaNOB, BbIpaXeHHas B
9. N - rpagycax.
[ T1 + T2 x 360.
10.7.2 NMHanBuayanbHbIA peXxXum

B nHaMBMAyanbHOM peXxmMme B HUXHEN 4YacTu dKpaHa oTobpaxaeTcs A0 5-Mm ogHOBpPEMEHHO
aKTMBHOMY KaHany (puc. 12.5).

M3MEPAEMbBIX NMapaMeTpPOB Mo J'HO6OMy
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Job6asneHne |1. HaxaTb KHONKy Measure/U3mepeHue.
napameTpoB
HanpsixeHne/
Tok un Bpemsi

N

. B MeHI0 PyHKUMOHaNbHbIX KHOMOK HaxaTb
KHOMKY Source /UcToyHuk. iIcnonb3ys
YHUBEpPCaNbHbIN PErynaTop YcraHoBKa,
BblbpaTb UCTOYHUK (TONbKO aHaNoroBble
kaHanbl KAH1, KAH2, KAH3, KAH4). Ons
aKTUBaUWN UCTOYHMKA, HaXaTb perynsatop
YcraHoBKa.

3. HaxaTb KHonKy Type /Tun n, nucrnonb3lys

YHUBEpCanbHbIN perynsatop YcraHoBKa,

BblbpaTb M aKTMBMPOBATb NapaMeTp A4S

N3MEpPEHUN.

MpuMmeyaHue: JOCTynHbI TOSIbKO NMapaMeTpsbl

u3 rpynn HanpsixeHne/Tok v Bpemsi (CM.

Tabnuubl 12.1-12.2).

4. BbINOMHWTE NN. 2-3 Ansa Apyrnx napaMeTpos.
BHUMAHME: OgHOBpEMEHHO Ha AMCMNEN BbIBOAUTCS A0 5 napameTpos. Mpu
Bblbope n akTuBaumm 6-ro napameTpa, 1-in napameTp 6yaeT yaaneH.

5. Pe3ynbTaTbl MHAUBUAYANbHbBIX U3MEPEHWI BbIBOAATCS Ha AUCMNAEN B HUXHEN
yacTu akpaHa (puc. 12.5). LiBeT napameTpa COOTBETCTBYET LUBETY MCTOYHMKA:
xéntoii = KAH1, kpacHbisi = KAH2, rony6oii = KAH3, 3e1éHbiti = KAH4.
BHUMAHME: Ecnn u3MmepsieMblil napaMeTp He COOTBETCTBYeT YCNOBUAM
U3MepeHUs, TO B MNoJIe «3HAaYEeHME NapaMeTpa» MHANLUNPYETCS «¥***x,

YaaneHue 1. HaxaTtb kHonKy Measure/3mepeHue. (
M3MEpPEHUN ‘ uauep ]
2. 2. B MeHI0 PYyHKUNOHAIbHbIX KHOMOK Ha)aTb g . ~
kHonky Clear /Ynannte U3MEP. ¥ 0aniTe FI3MER.

BHMUMAHME: BbibopoyHOe yaaneHue rmapamMeTpoB  aBTOU3MEpEHUM
HeLOoCTYMHO.

10.7.3 Pe>xum «Bce nsmepeHus»

B pexume All Measure/Bce wu3mepeHus OOHOBPeMeHHO oOTob6paXkatoTcs BCe napaMeTpbl,
namepsieMmble B rpynne HanpsixeHune/Tok

Puc. 12.6. MeHio pexunma «Bce U3MepeHUsa» - BKAKOYEHbI rpynnbl HarnpsxeHue, Bpems,
3anepxka.
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pe3ynbTaToB
BCEX

MpocmoTp 1.

HaxxaTb KHONKYy Measure/VI3mepeHne.

ey

N3MepEHUN

2. B MeH dyHKUMOHaNbHbLIX KHOMOK HaxaTb KHonky All

Measure/Bce
U3MEPEHMS] — OTKPbIBAETCS MEHIO pexnma «Bce namepeHus»:

Viop=200 ¥V

Time

On

3. B MeHO «Bce u3MepeHusa» HaxaTb KHOMKY

Source/UcTo4YHUK. Ncnonb3ys
YHMBEpCanbHbIN perynatop  YcraHoBka,
BbibpaTb WCTOYHMK (TONIBKO aHaNoroBble

kaHanbl KAH1, KAH2, KAH3, KAH4). Onsa
aKTUBaUMM MUCTOYHWKA, HaxaTb perynatop
YcraHoBka.

MpuMmeyvaHue: [Ona Bbibopa
TOJIbKO aKTUBHbIE KaHa/lbl.

OOCTYTHbI

BCEX

MN3mepeHue 4.

HaxaTb KHONKY HanpsiokeHne w/vnn Bpemsi. Bknwouutcs onums  BKJT

(MHAMKauma rpynnbl BKAKOYEHA).

HanpsikeHne/
Tok n Bpems

napamMeTpoB 5.

Pe3yanaTb| BCeX VI3MepeHVIl7I HanpsaAXeHna n BpeMeEHU BbIBOAATCA Ha ,CI,VICI'IJ'IGVI
B BMAae Tabnuubl, B 3aro/iloBKe KOTOPOW yKa3blBaeTCsl UCTOYHUK (puc. 12.6).

MN3mepeHue 6.

HaxaTb kHonKy Delay Source/UcTouHnK 3a4€epxxKku v BbiIbpaTb KaHanbl, MEXAY

BCeX KOTOpbIMK ByaeT BbINONHATLCS M3MepeHMe napameTpos 3agepxkun (CH1-CH2,

napamMeTpos CH1-CH3, CH1-CH4, CH2-CH3, CH2-CH4 n CH3-CH4).

Bageprxka NMpuMeyvaHue: B 2-kaHanbHbiXx Mogenax kHomka Delay Source/VIcToYHMK
3anepxku OTCYTCTBYeT, W3MepeHWe 3afepXeK BbINOSHAETCA TOJIbKO OT
ncroyHmka CH1-CH2.

7. Haxate KkHoONKy Delay. Bknwountca onuusa BKJ/T (vHankauus rpynnb
BKJIlOYEHaA).

8. Pe3ynbTaTbl M3MepeHU BCeX 3aAepXeK BbIBOAATCSA Ha Aucnnen B Buae
Tabnmubl, B 3arofloBKe KOTOPOM YKa3blBaeTCA UCTOYHUK (puc. 12.6).

YaaneHue 1. HaxaTtb KHoMnKy Measure/U3mepeHue. ’/’j (

BCEX x

“3MepeHuit (amep I

2. B MeH @dyHKUMOHaNbHbLIX KHOMOK HaxaTb KHonky All Measure/Bce
U3MepeHUsi — OTKPbIBAETCS MEHIO pexunma «Bce namepeHmsa».
3. HaxaTb COOTBEeTCTBYIOLWYO KHOMKY HarnpsixeHue, Bpemsi u/wav 3agepxka.
Bknwouuntca onumsa BbIK/T (MHAMKaUMA rpynnbl BbIKAKOYEHA).
10.7.4 CratucTtuka

®OyHKUMSA CTaTUCTUKM UCMONAb3yeTCsa AN aHanu3a HakKOoMIeHHON CTaTUCTUYECKOU MHdOopMauunm
no BblIbpaHHOMY M3MepeHuto (MakcMManbHO A0 5 napameTpoB). B pexuMe CTaTUCTUKM Ha SKpaHe
ocumnnorpada otobpaxaeTtcsa cneaytowas nHbopMaums:

Tekyuwee/Current

CpegHee/Mean

MuHuMyM/Min

Makcumym/Max

CKO/Std-Dev
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Tekyuwee 3HayeHne BbIBPaHHOIO M3MEepeHUs.

CpegHee 3HauyeHue BbIGpaHHOro W3MEPEHUS  Ha

HabnaeHnsa (onpeaenseTcsa YnNCioM BbIGOPOK).

NHTepBane

MunHnManbHoe 3Ha4deHue Bbl6paHHOF0 M3MEPEHNA Ha WHTEpBAne
HabnoaeHnsa (onpeaensieTcss YMCIOM BbI6OPOK).

MakcnmanbHoOe 3HayeHue Bbl6paHHOFO U3MEPEHNUA HaA WHTEpPBAaNe
HabnoaeHnsa (onpegensieTcs YMCIoOM BbI6OPOK).

CpegHekBagpaTMyHOEe  OTKJ/IOHEHME — [OKa3blBaeT  BeNYUHY
OTKJIOHEHUS BblbpaHHOro namepenms ot CPEAHEIO 3HauyeHunsa. CKO
MOXET 6bITb NCNOSIb30BAHO AN aHanM3a AXUTTepa CurHana.



Yucno Bblbopok/Count ABTOMaTtuMueckuii  noAcyYeT uucna BbIGOPOK Ha  UWHTepBane
HabnwoaeHna. Yncno BbIGOPOK U3MEPSETCS OT MOMEHTA BKJIIOUYEHMUS
CTAaTUCTMKM A0 MOMEHTA BbIK/IOUEHMA UnKn cbpoca.

Freg= 100Hz

Puc. 12.7. MeHto pexuma «CTtaTUCTUKa» rno 4 napaMeTpam.

BkntoueHue 1. HaxaTtb KHoNKy Measure/3mepeHue. r (
CTaTUCTUKH "3“ep ]
|

Bbi6paTb, KaK MUHUMYM, O4HO aBTOMATUYECKOE N3MEepPEHHUE.
. B MeH10 hyHKUMOHANbHbIX KHOMOK Ha)aTb
KHonky CTatucTtuka

w/N

4. Ctatnctnyeckast MHpopMaumns no BbibpaHHbIM M3MepeHnsM oTobpasuntcsa B
HMXXHEN YacTu aKpaHa B Bmae Tabnuubl (puc. 12.7).

BbikntoveHune | 1. HaxaTtb kKHoNKy Measure/V3mepeHne. , ’
CTaTUCTUKUN "3uep ]
|

2. B MeHI0 dyHKUMOHaNbHbIX KHOMOK HaXaTb KHOMKY Statistics/Cratuctnka -
OTKpbIBAETCHA MeHI0 pexmnma «CTaTucTmka»

3. HaxaTte «kHOMKy Jucnaes. Bknawouutca onumsa  BbIK/T  (nHankaums
CTaTUCTUYECKO MHDOPMaLMKM BbIKJTIOYEHA).

10.8 KypcopHblie nuamepeHus

Kypcopbl - 3TO ropv3oHTajibHble W BepTUKasibHble MapKepbl, KOTOpble yKasbiBaloT X- u Y-
3HaYeHUs Ha 3afjaHHOM ocuunnorpamme (M3 KaHana, NmMbo onopHas) M Ha pe3ynbTaTax
MaTeMaTMyecknx npeobpasoBaHuii. ITU pe3ynbTaTbl BKOYAKOT HaMpsXXeHne, BPeMs, 4acToTy.

X-Kypcopbl NpeactaBnsaoT cobon ABe BepTUKaNbHble WTPUX-MYHKTUPHbIE NUHUKM (X1 n X2),
KOTOpble WCMNONb3YIOTCA AN U3MEPEHUS BPEMEHHbIX MapamMeTpoB, B pexume BMO namepsertcs
yactota. Kypcop X1 (X2) no yMon4aHuIO pacrnosioxeH crnesa (cnpaBa) M MoxeT 6bITb
nepemeweH B by obnacte skpaHa. B pexume X1-X2 ob6a Kypcopa nepemeliarTcs
OOHOBpPEMEHHO. Pe3ynbTaTbl namepeHun (X1, X2, AT, 1/AT) BbIBOAATCS C/ieBa B BEPXHEN YacTn
3kpaHa (puc. 12.8-a).
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Freg= 100KHz

Puc. 12.8-B. N3MepeHne X- n Y-napaMeTpoB B pexunme «CnexeHune».

Y-Kypcopbl NpeacTaBnstoT cobon ABe rOpU3OHTasbHbIE WTPUX-NYHKTUPHbIE AnHUK (Y1 1 Y2),
KOTOpble  WCMOJb3YITCA AN U3MepeHus HanpsixeHusa (B) wnu Toka (A). Ecnu B KauvecTse
NCTOYHMKA MUCMONb3YeTCa oCuMNorpaMmMma MaTeMaTnukm, TO eANHULbI U3MepeHNsa onpeaensatoTca
MaTematnyeckon pyHkumen. Kypcop Y1 (Y2) no yMON4aHUIO pacnonoXeH B BepXHEN (HUXKHEN)
4yacTu aKpaHa n MoXeT bbITb NepeMelleH B Nbyto ero obnacte. B pexmnme Y1-Y2 oba Kypcopa
nepemMeLwlarTcs OAHOBpeMeHHO. PesynbTatbl uamepeHun (Y1, Y2, AV) BbIBOAATCS CrneBa B
BEpPXHEN yacTtm akpaHa (puc. 12.8-6).
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BkntoueHue
KYPCOPHbIX
U3MepeHun

HaxxaTb kKHoONKy Cursors/Kypcopsi.

’| Kypcopb!

B MeHto dyHKUMOHaNbHbIX KHOMOK Ha)aTb KHOMNKY Mode/Pexum vi BbibpaTb
pPeXUM KYPCOPHbIX U3MEPEHUIA:

Py4yHovi — namepeHue X- nnu Y-napameTpos;

CnexeHune — namepeHume X- n Y-napaMeTpos.

N3mepeHusa B
pexunme
«PyuHom»

HaxaTb KHoNKy Source/UcToyHuk. Icnonb3ys YHUBEPCAbHbIN PErynsaTop
YctaHoBKa, BblIbpaTb UCTOYHUK — LOCTYMHbl TO/IbKO aHaslOroBble KaHasibl
KAH1, KAH2, KAH3, KAH4, pe3ynbTtaT MateMatudeckux onepauun MATEM
N onopHble ocumnnorpammbl OMNOPH A, OMOPH B, OMOPH C, OMNOPH D.
[0ns akTnBaumm UCTOYHKWKA, HaXKaTb perynsTop YcraHoBka.

[ns namepeHmns no ocm X UCNosb3oBaTb Kypcopbl:

X1 - u3MepeHue B TOUKE MnepeceyeHus OCUMIIOrpaMMbli-UCTOYHUKA C
Kypcopom X1;

X2 - un3MepeHue B TOYUKEe MnepeceyeHuss OCUUIIOrpaMMbl-UCTOYHUKA C
KypcopoMm X2;

X1-X2 - cnepslee U3MepeHue B TOUKaxX nepecevyeHms ocunanorpamMmMbi-
UCTOYHMKA C KypcopaMn X1 un X2.

Ons nepemelleHnss KypcopoB WCMOJIb30BaTb YHUBEPCAsbHbIA perynasTop
YcraHoBKa.

Ana namepeHusa no ocu Y NCNOJb30BaTb KYpCcopbl:

Y1l - n3MepeHue B TOUKe repeceyeHus OCuUMINorpaMMbl-UCTOUYHUKA C
KypcopoM Y1;

Y2 - un3MepeHue B TOUKe nepeceyeHus OCUUNOrpaMMbl-UCTOYHUKA C
KypcopoM Y2;

Y1-Y2 - cnepsiuiee uU3MepeHue B TOYKaxX MNepecevyeHus OoCcuuanorpaMmMmebl-
WMCTOYHMKa C Kypcopamu Y1 n Y2.

Ona nepemelleHns KypcopoB WCMONb30BaTb YHWUBEPCAsbHbLIA perynsatTop
YcraHoBKa.

Pe3ynbTaTbl M3MepeHUn OTOOparkaloTCcs cneBa B BEpPXHEW 4YacTu 3KpaHa
(puc. 12.8-a, 12.8-6).

N3mepeHuns B
pexume
«CnexeHue»

Mpu BkAOYEHUN pexunMa <«CnexeHme» Ha 3KpaH OJAHOBPEMEHHO
BbIBOAATCA X- U Y-Kypcopbl. Onga ynpaBneHua AOCTYMHbl TOMbKO X-
KYpCopbl.

HaxaTb KHoNKy XI1Source/VctouHnk X1.
Mcnonb3ysa yHUBeEpPCanbHbIA  perynsaTop
YcraHoBKa, BblbpaTb NCTOYHUK NU3MEPEHUS
ana  kypcopa X1 - [AOCTYynHbl TOJ/bKO
aHanorosble KaHanbl KAH1, KAH2, KAH3,
KAH4. lna akTuBauun UCTOYHMKA, HaxaTb
perynaTtop YcraHoska.

aurce

4H1

HaxaTb KHONKy X2Source/VctouHnk X2.
Mcnonb3ysa  yHMBEPCanbHbIA  perynsarop
YcraHoBKa, BblbpaTb NCTOYHUK NU3MEPEHUS
ONs Kypcopa X2 - [OCTynHbl TONbKO
aHanorosble kaHanbl KAH1, KAH2, KAH3,
KAH4. [lna akTuBauun UCTOYHMKA, HaXaTb
perynsatop YcraHoBKa.

H2 Source

Ons npoBegeHns naMepeHuin BbibpaTb X-
KYypcop, MUCnonb3ys KHonky X1/X2/X1-X2. b

YnpaBiieHne Kypcopamu OCYLLEeCTBNSETCS 400y
aHaNornM4yHo N.2 ans pexuma «PyyHon».

L
]

Pe3ynbTaTtbl M3MepeHUn OToOparkaloTCs cneBa B BEpPXHEW 4acTu 3KpaHa
(puc. 12.8-8B).

41




PerynupoBka | 1. B cnyyae  Heo6xXxoAMMOCTM  MOXHO S e 4
SAPKOCTH OTperynupoBatb SpKOCTb OTo6paxeHus “]ucnnenJ
Tabnmubl pe3yfnbTaToB KYPCOPHbIX U3MepeHuin. ns '
pe3ynbTaToB 3TOro HaxaTb KHonky Display/Auvcnneii.

2. B MEHI0 (YHKUMOHANbHbIX KHOMOK HaxaTb KHOMKY
Transparence/llpo3padyHocTb (CTp. 2 MeHw <«[ducnnien») n, UCnonb3lys
YHMBEpPCAsbHbIN Perynsatop YCTaHOBKa, BbICTaBUTb XXeNlAaeMblli ypOBeHb
APKOCTM nHaMkauun. imanasoH peryanposok 20%...80%.

HaxxaTb kKHONKyY Cursors/Kypcopsi. ’
{ Kypcopbl

2. B MeHI0 dyHKUMOHaNbHbIX KHOMOK HaxaTb KHONKY Mode/Pexum v BblbpaTb
PEXNM BbIKJTIOUEHUST KYPCOPHbIX n3MmepeHunin BbIK/].

BbikntoyeHue | 1.
KYPCOPHbIX
U3MEepPEHUN

10.9 MaTteMmaTnuyeckme onepauyum

Pexxum Math/MatemaTtuka npeAHa3Ha4YeH ANS C/AOXEHMWS, BblUMTaHUSA, YMHOXEHUs, AefeHus,
BN® v ap. onepaumini ¢ NCNOJSIb30BaHNEM BXOAHbIX aHanorosbix curHanos (KAH1 - KAH4) nnu
onopHbIX ocumnnorpamMm (OMNOPHA - OINOPHD) wn BblBOAA pe3ynbTaToB Ha Aucnnen
(ocumnnorpamma 6enoro uBeTa C MHAEKCOM <«M»). PesynbTupylowme xapakTEpPUCTUKU
ocumnaorpaMm MoryT 6bITb U3MEPEHbI NPpY MOMOLLKN KYPCOPOB.

10.9.1 O630p MaTeMaTUYECKMX onepauumn

CnoxeHnue (+) |Onpegenser CyMMy aMinTy4 ABYX UCTOYHUKOB.
KaHl~4, OnopHl~4

B (A)

OnpepensieT pa3HOCTb aMNANTYA ABYX UCTOYHUKOB.
KaH1l~4, OnopHl~4

B (A)

NCcToOYHMK

En. namepeHusa*

BbluntaHue (-)

MNcToYHUK

En. namepenunsa*

YMHOXeHune (*) |OnpepensieT nponsseaeHne amMnanTyn ABYX UCTOYHMKOB.
KaHl~4, OnopHl~4

BA2 (A”2), BT (B*A)

NcTouHMK

En. namepenns*

Ldenenune (/) OnpegenseTt 4acTHOe aMMANTYA ABYX UCTOYHMKOB.

KaHl~4, OnopHl~4

NCcTOUHMK

En. nsmepeHus

OTCyTCTBYET WK CeK

d/dt BbluncnaeT npom3BoAHY OT UCXOAHOMo curHana.
NCTOUHMK KaH1l~4, OnopHl~4
En. namepennsa* |B/cek (A/cek)
[dt VHTerpupyeT McXogHbIA CUrHan.
UCTOYHMK KaHl~4, OnopHl~4
En. namepenunsa* |B*cek (A*cek)
\ Mpon3BOAMT BblYMCNIEHNE KOPHS KBaApaTHOroO M3 MCXOAHOro curHana.
NCTOUHMK KaHl~4, OnopHl~4
En. namepenunsa* BA1/2 (AN1/2)
Bro Peanunsyetca anroputm 6bicTporo npeobpasosaHusa Oypbe (BrNo).

NcToUHMK

KaHl~4, OnopHl~4

En. namepenunsa*

nbB (aBA), B (A)
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*MpuMmeuaHue:
(noTeHUManNbHbIN UM TOKOBbLIN) U BbIBUPAOTCA B MEHIO HAaCTPOWMKM COOTBETCTBYHOLLErO KaHana,
onuma Unit/Ea.U3m. (B nnu A).

EanHnubl mn3aMepeHuns onpeaensarTcsa TUNOM  NOAKJIKYEHHOro npo6an<a

10.9.2 Cno>xeHue/BbluntaHne/YMHOXeHune/eneHne
Puc. 12.9. Pe3ynbTaT cnoxeHus oT nctouHnkos KAH1 n KAH2.
DyHKLUU 1. HaxaTtb KHonky Math/MaTtem.
naHenu MareMm
2. B MeHIO @YHKUMOHANbHbLIX KHOMOK HaxXaTb MATEMETHMES
KHonKy  Operation/Onepauynss ana  Bblbopa OnepaLA
MaTeMaTmyeckon onepauumn (+, —, *, /). B

HaxaTb kKHoONKy Source A/UctouHnk A. Wcnonb3ysa YyHUBEpCANbHbIN
perynatop YcraHoska, BblbpaTb MCTOYHMK — AOCTYMHblI TOSIbKO aHasIOroBble
kaHanbl KAH1, KAH2, KAH3, KAH4 1 onopHble ocuuanorpammbl OMNMOPH A,
OrNnopPH B, OMNOPH C, OMNOPH D. Ana akTuBauuMuM WUCTOYHMKA, HaXaTb
perynsaTop YcraHoBka.

AHanornyHo n. 3 BbIbpaTb BTOpPON UCTOUHUK (Source B/UcTtouyHuk B).

PesynbTaT MaTemMaTtnyeckonm onepaumm - ocuunnorpamMma 6enoro useta C
mHaekcom «M» (puc. 12.9). BepTukanbHbiit MacwTab MaTeMaTUyeckomn
ocumnnorpammbl otobpaxaetcs B cpegHel 4yacTu dkpaHa (Ha puc. 12.9
BblAE/1IEHO KPACHbIM):

MATH MeTKa MaTteMaTnmyeckoro npeobpasoBaHus;
CH1 ncrtoyHmk 1 (KAH1);

CH2 NCTOYHUK 2 (KAH2);

+ MaTeMaTUYeCKMn onepaTop COXeHUs;
1,00 V/div |koadduumeHT ycunenus (1 B/pen);
0,00V BE/IMYMHA NOCTOSAHHOro cMelleHus (0 B).

Ons WHBEPTMPOBAHUS MaTeMaTU4YeCcKom
ocunnnorpammel, HaxaTb KHOMKY
Invert/NHBepcus:

BbIKJ1 - nuBepcua BbIK/IIOYEHA;

BKJ1 — nHBepcusa BKAKOUEHA.
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MacwTab un 18 AeTanbHOro aHasausa 3agaHHoli o6nactm MaTeMaTU4YecKor OCLMIOrpaMMbl
cMelleHne MCMOMb3YTCA pPEXMMbl MacliTabupoBaHUs M cMelleHus (FrOpU30OHTaNbHOE W
BEpTUKA/bHOE).

1. Ana pacTsHXKW MO ropu3oHTasn UCNOSb3yeTCs perynsaTop Ko3d. pa3BepTku
(puc. 8.1, nos. 2.2). O4HOBpEMEHHO C MaTeMaTU4ecKon OoCuMNNorpaMmon
pacTarnealoTCs U OCLUUANI0rpaMMbl UCTOYHUKOB.

2. Ona cMeweHns No ropm3oHTanM ucnonblyeTcsa perynsatop CMeweHue Ha
naHenu passeptku (puc. 8.1, mo3. 2.1). OgHOBpPEMEHHO C MaTeEMaTUYECKOMn
OCLMNNOrpaMMoi CMeLWatoTcs U OCUMAIOrpaMMbl UCTOYHUKOB.

3. [Ana BepTuKanbHOro MacwrabupoBaHus mcnonblyetca perynatop M-n (puc.
8.1, nos. 11.2).

Ownana3soH: 2 MB/pen...10 B/aen.

4. Insa nepeMelleHUs Mo BepTUMKann MUCNonb3yeTcsa peryndatop CMeulleHMe Ha
naHenu ynpasseHus ocumnnorpammamm matemaTtmkum (puc. 8.1, nos.11.1).

OwnanasoH: munHyc 5.1 gen...5.1 pen.

EanHULbI 1. Pa3MepHOCTb eauHUL, U3MEPEHUSA OCLMINIOrpaMM MaTeMaTUKM 3aBUCUT OT
N3MepeHuns BbIGpaHHOr0 MaTeMaTUYeCcKoro onepaTopa.
2. EAMHMUBI  M3MEepeHMss  KaHanoB-UCTOYHUKOB  OMPeaensTcs  TUMOM

noaKA4YeHHOro npobHmka (NoTeHuManbHbIA NN TOKOBbIN) M BbiIbUpatoTca B
MEHI HAaCTPOWMKM COOTBETCTBYHOLWEro KaHana, onuuns Unit/Ea.Vi3m: B nnu A.

3. EAMHULbI n3MepeHns onepaumii:

<+», «-» B (A);

«*>» OJHOMMEHHble NPOBHUNKU BN2 (AN2);

«*» MOTeHUMasnbHbIA N TOKOBbIA NpobHUKK BT (B*A);

«/» cek nnu 6espasMepHas Benm4nHa
YaaneHue [1na yaaneHus pesynbTata MaTeMaTUMYecKOro BbIYMCEHUS C dKpaHa Aucnies

pe3ynbTaTa crleayeT MOBTOPHO HaxaTb KHonKy Math/Martem.

10.9.3 BbicTpoe npeo6bpa3zoBaHue dypbe

BbicTpoe npeobpazoBaHne Oypbe (BMNP) no3BoasieT NOAyUYUTb U3 BPEMEHHOM 3aBUCMMOCTU
CUrHana ero 4acToTHble KOMMOHEHTbI ANs MpoBefeHUs CrnekTpanbHoro aHanmsa. Teopus BMo
NCXOAMT M3 MNpPeanosioXeHMUs O nMepuoanyvyeckoM CUrHane uM Anas uaeanbHoro npeobpasoBaHus
HeobXx0aMMO BbIAENUTb TOYHO OAMH WM HECKOJIbKO MepuMoAOoB CUrHana, yYto ANS peasibHoro
CUrHana caenaTtb TOYHO HMKOrAa He ygaeTcsd. DTO NpMBOAUT K paspbiBHOCTM UCXOAHOM PYyHKUNMU
N K NCKaXeHuto (paclimMpeHnto) pacdeTHOro 4acToTHOro crnekTpa.

OkoHHasa ¢yHkuma BIMP wmncnonblyetrcs Ans noaaBfieHUs KpaeBbiX 3MHEKTOB pa3pbIBHOCTU
peasibHbIX (PYHKUMA NyTeEM BBeAEHWUS BeCOBbIX KOI(hMUMEHTOB A5 BbIBOPKM AaHHbIX B OKHe,
obecneunBaoWMX CHMXKEHME aMNIUTy[ KpaeBbix Todyek (CTapTa M cToma) W, B pe3ysbrarte,
yiayduweHune pesynbtatoB BIM®. PasHbie BUAbI OKOHHbIX MYHKUWIM AAIOT pa3/iMyHblie pe3ybTaThl,
KakK Mo TOYHOCTW, TaK M MO YaCTOTHOMY pa3peLlleHUNI0 U UCMONb3YITCA ANA pasHbIX BUAOB
aHanusupyembix curHanos. B ocuunnorpade AKUM-4126X AOCTYMNHbI TPU OKOHHble (PYHKLUNU:
XaHHUWHra, XamMMuHra, bnakmeHa (tabn. 12.4).
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Tabnuua 12.4

BMN®, okHO YacToTHoe Xopowiee
XaHHUHra paspelieHune
AMNANTYLHOE Mnoxoe
paspelleHune
MpuMeHsaeTca N3MepeHue 4acToTbl Ha NepruoamnyecKmnx
On4.... ocuuanorpaMmMmax
BIrN®, okHo YactoTHoe Xopoulee
X3aMMuUHra pa3peweHune
AMNANTYLHOE Mnoxoe
paspelleHune
MpumeHsaeTcs M3MepeHue 4acToTbl Ha NepuoaAnYeCcKmnx ocuuaorpaMmmax
and....
BN®, okHO YacTtoTHoe lMnoxoe
bnakMeHa paspelueHune
AMNAUTYAQHOE OueHb xopollee
paspelleHune
MpumeHsaeTcs N3MmepeHun aMnanTyabl Nepuognyeckmnx ocunInorpamm
ans....

M 200ps

Puc. 12.10. BMN®-cnekTporpaMmMa UMMNyJsIbCHOrO CMrHana, 0TobpaXeHHOro B pexuMe
pasfesieHns 3KpaHa.

DYyHKLUU 1. HaxaTtb KHonKy Math/MaTteem.
naHenu Marem

2. B MeHIO dYHKUMOHANbHbLIX KHOMOK HaXaTb WaTemaTka
KHonky Operation/Onepauyns W, WCMNoNAb3ys
YHMBEpPCaNbHbIN perynsatop YcraHoBka, BbibpaTtb
onepauuto Bro.

Cnepauysa
+

3. HaxaTb KHonKy Source/UctoyHuk. Wcnonb3ys yHUBEPCAsIbHbIN perynatop
YcraHoBka, BblbpaTb MCTOYHMK — AOCTYMHblI TOSIbKO aHanoroBble KaHasbl
KAH1, KAH2, KAH3, KAH4 n onopHble ocumnnorpammbl OINOPH A, OMNOPH B,
OMNOPH C, OMNOPH D. Ana akTuBaumm WUCTOYHUKA, HaxaTb perynarop
YcraHoBKa.
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4. [Ons Bblbopa OKOHHOM DYHKUMKN, HaXKaTb KHOMNKY

Window/OkHO wn, wWCnonb3ys YHUBEpPCaNbHbIA CHHD
perynatop YcraHoBka, BblbpaTb Tpebyemyto (cM. HEHHAHT S
Tabn. 12.4).

5. Pe3ynbTaT MaTeMaTM4yeckol onepaumm - cnekTporpamma 6esoro useta C
nHgekcom «M» (puc. 12.10). MacwTtab cnekTporpammbl BIN® oTobpaxaetcs
B CpeAHeln 4yacTu SKpaHa:

|

MATH MeTKa MaTeMaTMyeckoro npeobpasoBaHus;

FFT MaTeMaTuyeckuin onepatop bMNo;

10,0 dBV KoapdpuumneHT ycuneHus (10 abB/gen);

50,00 MHz koadhduumneHT passepTtku (50 Mlu/aen);

P0s.350,0 MHz |pa3BepTKa CrneKTporpaMmMbl OTHOCUTESIBHO TOUYKM 3anycKa;
Hanning TWUN OKOHHOM YHKUMKN (XaHHUHra).

6. [na Bbibopa pexmma oTobpaxeHus, HaxaTb
KHonky Display/fucnneii:

Aucnnei
1

ENEHHEIA

PA3AENIEHHbIA - ocuunnorpaMMa WCTOYHMKA W pe3ynbTaT ee BMNo-
npeobpasoBaHusa (CnekTporpamMa) otobparkatoTca B OTAeNIbHbIX OKHaX (puc.
12.10). BpeMeHHas 1 4yaCTOTHbIE OCM MpPU 3TOM Pa3HECEHbI;

MOJHbIN - ocunnnorpamMma u cnekTporpamma oTo6paxatoTcs B OHOM OKHe.
MacwTtab cnekTporpammbl 6onblwe, npeagnodtTuTeneH ans 6osee TOYHbIX
N3MepeHunn.

MacwTab un
cMelleHne

[N AeTanbHOro aHanvMsa 3aAaHHoOW 0611acTyM CMeKTporpaMMbl MCMOJb3YHOTCS
peXUMbl MaclTabupoBaHUSA U CMeLeHns (FrOPU30HTaIbHOE N BEPTUKAbHOE).

1. [na pacTsHXXKn NO ropusoHTanu, HaxaTb KHOMKY
FFT Zoom/Pactsxxka bBMN® un, wncnonb3lys
perynatop koad. pa3septkm (pmc. 8.1, nos.
2.2), YCTaHOBUTb ONTUManbHbIM  MacwTab
oTobpaxkeHus. JocTynHa KpaTHOCTb
MacwTabupoBaHusa: x1, x2, x5, x10.

2. [na cMelweHWa no ropusoHTasn Mcnonb3lyetca perynatop CMeweHue Ha
naHenu passeptku (puc. 8.1, nos. 2.1).

3. [Ons BepTukanbHOro macwrabupoBaHus ucnonblyetcsa perynatop M-n (puc.
8.1, nos. 11.2).

4. [Ong nepeMeweHnsa No BepTUKaIM UCMonb3yeTcsa perynatop CMmeweHme Ha
naHenu ynpasneHusa ocumnaorpammamm MmatemaTtmkum (puc. 8.1, nos.11.1).

EamHuubl
n3MepeHus

Ons Bbibopa eanHUL U3MepeHus KoaddUuuMeHTa
YCUNEeHUsl, NOoCneAoBaTeNIbHO HaXuMMaTb KHOMKY
Scale/lllkana. Ep. 3MepeHUs nepeksiodatoTcss no
konbuy: abB (aBA) - B (A) - abB (aBbA) -...:

4 — norapudmmnyeckmnii MacwTab;

B (A) - niMHenHbIn MacwTab.

18 4acTOTHOrO aHanu3sa B LWUMPOKOM AMana3oHe peKoOMeHAyeTCs UCMOoNb30BaTh
wkany B «ab».

MN3mepeHue
CNeKTporpamm

1na n3MmepeHns napaMeTpoB CMeKTPOrpaMMbl UCMOMb3YETCH PEXUM KYPCOPHbIX
n3MmepeHui. bonee noapobHO cM. pasaen «KypcopHble U3MEPEHUS».

YananeHune
pesynbTaTa

[N yaaneHns pesynbTaTa MateMaTUYecKoro BbIYMCNEHUS C 3KpaHa aucnnes
cneayeT NMOBTOPHO HaXkaTb KHOMKY Math/Matem.
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10.9.4

47

Puc.

PaCll.lleeHHaﬂ MaTeMaTuka
ARk Delay 000

M

12.12-a. AnddepeHumpoBaHmne MMNysbCHOro curHana npu dx=0,10 gen.



Hgh-z (5 =

b

Puc. 12.13. Pe3ynbTaT BbIYNCNEHUSA KOPHA KBaApaTHOMo U3 CMHYCONAANbHOIO CUrHana.

Obwwme PacwunpeHHasa maTteMaTnka rno3BONSET NPOU3BOAUTL CJ/IOXKHbIE MaTEMaTMYecKue

cBeaeHus npeobpa3oBaHMsl C WUCXOAHbIM CUIHaNoOM, Takme Kak auddepeHunpoBaHme
(BblYMCNIEHNE  MPOM3BOAHOM  (YHKUMW), UHTerpuposaHue  (BblUUCIIEHUE
nepsoobpasHoi PyHKLUMKN), N3BJIEYEHNE KOPHS KBagpaTHOro.

OyHKUNMU 1. HaxaTtb KHOnKky Math/Matem.

naHenu Marem

2. B MeH dyHKUMOHANbHbIX KHOMOK HaXaTb

KHonky  Operation/Onepauynss  pna  Bblbopa
MaTeMaTuyeckon onepaunm (d/dt).

HaxaTb KHOnKy Source/UcTo4yHuK. VICMONb3ys yHUBeEpPCasbHbIA perynsatop
YcraHoBka, BblbpaTb WMCTOYHMK — AOCTYMHblI TO/IbKO aHanOroBble KaHaslbl
KAH1, KAH2, KAH3, KAH4 1 onopHbie ocumnnorpammsl ONOPH A, OINMOPH B,
OMNOPH C, OINOPH D. [na akTuMBauum WUCTOUHWKA, HaXaTb perynstop
YcraHoBka.

PesynbTaTt MaTeMaTUYeCKOM onepaumun oTobpaxaeTcs B BUAe
ocuunaorpammbl 6enoro uBeta C uHAeKcoMm «M» (puc. 12.11 - 12.13).
BepTukanbHbii MacwTab MateMaTMYeCKOW ocuuanorpaMmbel oTobpaxaercs B
cpeAHen 4YacTun 3KpaHa.
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d/dt [Mpn BblYMCAEHUM MPOU3BOAHON, KHOMKOM dXx

perynumpyeTcsi BesiMdnMHa NpupalieHnss apryMeHTa
B AmanasoHe 0,02 pen..0,40 pen (1 pen ceTku
5KkpaHa = 50 Touyek). Hanpumep, npu dx=0,10| |SH———
nonyyaem 0,1*50=5, npn dx=0,28 nonyyaem 14, 0.40 di
T.e. NpupalweHue aprymeHTa At B nepBoM cry4ae
coctaBnser 5 Touek (nukcenoB) 3kpaHa (pwc.
12.12-a), a BoO BTOpoM - 14 Touek (puc. 12.12-6).

i

MpumeuaHue: Mpoueaypa AvddepeHUMPOBaHUS KPUTUYHA KO BCSIKOro poJa
WyMaM U MoMexam, NMo3TOMYy €e pPeKOMEHAYETCS BbIMOSIHATb B pexume cbopa
NaHHbIX «YCpeAHEHUE>.

MacwTab un 18 getanbHOro aHasm3a 3agaHHoi o61acTm MaTeMaTMyYecKom OCLMIIOrpaMMmbl
cMelleHune MCMONb3YIOTCA pPEeXWMbl MaclwTabupoBaHuMs M cMeleHus (ropm3oHTasibHoe U
BEpTUKAbHOE).
1. [Ina pacTsaXKu No ropusoHTanan WUCMOJIb3YETCA perynstop Koad. pa3BepTKu
(puc. 8.1, no3. 2.2). OgHOBpEMEHHO C MaTeMaTM4eCKOM OCLUMSIOrpaMMOon
pacTAarMBatTCa M OCLMAIOrPaMMbl MCTOYHUKOB.
2. Ana cMeweHnss NO ropu3oHTaln WUCMosb3yeTcs perynatop CMmeweHue Ha
naHenu passeptku (puc. 8.1, no3. 2.1). OgHOBpPEMEHHO C MaTeMaTU4eCKOWn
OCUMANOrpaMMOoi CMELLAKTCS M OCLUUIIJIOrPaMMbl UICTOYHUKOB.
3. Ana BepTuKanbHOro MaclwTabupoBaHus mcnonb3yetcs perynatop M-n (pwuc.
8.1, nos. 11.2).
Ovnana3oH: 2 MB/pen...10 B/pen.
4. 1na nepeMelleHns No BepTUKaInM UCnosnb3lyeTtca perynsatop CMeuweHue Ha
naHenu ynpasfeHuns ocumnaorpammamm matemaTtmkm (pmc. 8.1, nos.11.1).
OwvanazoH: muHyc 5.1 pen...5.1 pen.
EanHuubl 1. PasaMepHOCTb eAuHMUL, M3MepeHus OoCUMAIorpaMM MaTeMaTUKWU 3aBUCUT OT
n3MepeHus BblIbpaHHOro MaTeMaTMYECKOro onepaTtopa.
2. EanHuubl n3MepeHus KaHa/0B-UCTOYHNKOB onpeaensTcs TUMOM
MoAK/OYEHHOro NpobHMKa (NOoTeHUMasnbHbIA UM TOKOBBIN) U BblbMpaloTcs B
MEHI0 HaCTPOMKMN COOTBETCTBYOLLEro KaHana, onuus Unit/Ea.vzm: B nnun A.
3. EanHuubl 3MepeHusa onepaumin:
«d/dt» |B/ceK (A/cek)
YnaneHune Jdns yaaneHusa pesynbTaTa MaTeMaTUYeCcKoro BbIYMCEHUS C dKpaHa Aucnnes
pe3ynbTaTa cnenyeT NOBTOPHO HaxaTb KHoOMNKy Math/MatemM.
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11 KoHdurypauums

11.1 C60p AaHHbIX

B npouecce cbopa AaHHbIX CHMMAKTCSA aHasloroBble BXOAHble CUrHasAbl M npeobpasytoTcs B
umdposoi dopmaT ana BHyTpeHHel 06paboTku. B ocumnnorpadax cepnmn AKUM-4126 goctynHa
MaKcuMMasbHasa 4acTtoTa Auckpetusauum 2 I'Tuy.

11.1.1 Bbi6op pe>kmMma c60opa AaHHbIX
Obwne PexxuMm cbopa paHHbIX onpegensieT cnocob KWCNoNb30BaHMSA OTCYETOB A4S
cBeaeHus PEKOHCTPYKLMN OCLMIISIOrPaMM.
Bbi6opka Ncnonb3ayeTcsa Kaxabin oTcHeT B KaXKaoM cobbitun cbopa AaHHbIX
(cermeHTe).
MukoBbIi Ncrnonb3yoTca TONbKO MUWHWMMalbHblE W MaKCMMalsbHbie napsbl
eTekTop 3Ha4YeHMn Ana Kaxaoro wuHtepsana cbopa AaHHbIX (cerMeHTa).
DTOT pexuMm npepgHasHadeH Ana ObHapyXeHMs aHOMasbHbIX
ABNEHWN B CMrHane.
YcpeagHeHue |MHOXeCTBeHHble pe3yfnbTaTbl MNOAYYEHHbIX AAHHbIX NPUBOAATCSA
K cpegHeMy apudMeTMyeckoMmy. DTOT PeXMM WUCNOJSIb3yeTcsa ANnS
NMOJIyYEHUS OCUMINIOFPaMM, OYMLLEHHBLIX OT wyma (puc. 13.2-3a,
13.2-6).
Bbicokoe PeanunsyeTtca TexHONOrms ynbTpaBblOOpKK, MPU KOTOPOM TOYKM
paspelweHne pTcyeTta GHOPMUPYIOTCS MNyTEM YCpeAHEHMs NO ABYM COCeAHUM
ToykaM 6a3oBoi Bbi6OpkM. B 3TOM cniyyae Ha BXOAHOM CUrHane
MUHUMU3NPYETCA CAydYanHbIn WYyM, a ¢opMa OCUMIIOrpaMMbl
nonydyaetca 6onee «4yucrom». LlenecoobpasHO WCMONbL30BaTh,
Korga ckopocTb paboTtbl AL npeBblllaeT CKOPOCTb 3anucu
AHHbIX BO BHYTPEHHIOKO NaMATb.
MpumeuaHue: Pexxumbl «YcpeagHeHue» 7] «Bbicokoe
paspelleHne» MUCNOoAb3YT pas/inyHble MeToAbl BbIYUCNEHMUS
cpegHero 3HadeHusi. B nepBoM cnydae ycpeaHsieTcs 3afaHHoe
MHOXEeCTBO oTcyeToB (ycpeaHeHme ¢opMbl), @ BO BTOPOM
ycpeaHeHne nNpoBOAMTCS MO ABYM  coceAaHuMM  Bblbopkam
(ycpeaHeHue Toukn).
HacTpolika 1. HaxaTtb KHoNKy Acquire/C6op uHQ. C6o
p
exunma
P Wndp
2. 0N HacTpoWKK pexuMa B MeH (YyHKUMOHAaNbHbIX
KHOMOK Ha)xaTb KHOMKY Acquistion/C6opUH.
3. Ncnonb3ys yHMBEpCanbHbI perynatop YcraHoBka, BbibpaTb pexum cbopa
OaHHbIX: Bbibopka, [uk[etekTop, YcpeaHeHue, BbicPaspeweHne. [Ons
aKTUBaLMM pexnMma, Ha)xkxaTb perynsatop YcraHoBKa.
ns  601blIMHCTBA C/fly4YaeB - 3TO ONTUMAalbHbIA pPEXWUM  MaKCUMasibHO
IOCTOBEpHOro  oTobpaxeHunsa  GoOpMbl  MCCNeayeMoro CcurHana. Pexwum
yCTaHaBAMBAETCH MO YMOSYaHMIO.
Pexxum

«Bblbopka»
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Pexxum

PexuM no3BonseT AeTeKTMPOBaTb UMNYJbCbl (BbIGPOCHI) ANMUTENbHOCTbIO MEHEe

«MnKOBbIN nepuoga anckpetmsaumm (puc. 13.1-a, 13.1-6):
AETEKTOP> SIGLENT
| " -] . . e
Puc. 13.1-a. OtobpaxeHune BbIbpocos (0bHapyxeHo 2)
B pexume «Bbibopka».
SIGLENT L <
Sequence
Puc. 13.1-6. Oto6paxeHune BbiI6pocoB (06HapyxeHo 7)
B pexume «lMnKOBbIN AeTeKTop».
Pexxnm 1. Ons Bblbopa 4yncna ycpeaHsieMbIX OTCHETOB B MeHK (YHKUMOHaNbHbIX
«YcpegHeHune» KHOMOK Ha)aTb KHOMKY Averages/YucnoYcpes.

2. Wcnonb3ys yHuBepcanbHbI perynatop YcraHoBka, BbibpaTb Tpebyemyto
BeNMUMHY. [na akTueBauum BblIOpaHHOro 4ucna, HaxaTb perynsarop
YcraHoBKa.

Yncno ycpegHseMmbix oTcyeToB: 4, 16, 32, 64, 128, 256, 512, 1024.
Mo ymMon4aHuio ycTaHasIMBaeTCa 4McCo 4.

SIGLENT

Puc. 13.2-a. OTobpaxkeHue 3aWyM/IeHHOro CUrHana B pexume «Boibopka».

51



SIGLENT

Puc. 13.2-6. OTobpaxkeHne 3aWyMNEHHOr0 CMrHasia B peXuMe «YcpeaHeHumne».

Pexxmum PexuM MOXHO ucrnosb3oBaTb AN9 06paboTkm Kak nepuoanyeckmx, Tak wu

«Bblcokoe C/ly4yalHbIX CMIHanoB, He orpaHW4YMBas NMpu 3TOM CKOPOCTb 3axBaTa CUrHana.

paspeweHne» |OAHAKO, B 3TOM CJly4yae orpaHMyMBaeTCs nosoca nponyckaHusa ocuwunnorpada,
T.K. co3gaeTcs apdekT pabotbl OHY.

11.1.2 HacTtpoika pe>xmMma nHTepnoasiymm

O6wwne B ocuunnorpade AOCTYNHbl ABa BuAa MWHTEPNONSUMM — NUHENHasa (X) u

cBefeHuns cnHycompanbHasa (sin(x)/x). MNpuv AWMHENHOW MWHTEPNOAAUMM TOYKM OTCYETa
(BbI6OpPKM), nNONYYEHHble B pe3ysbTate AUCKpPeTM3auuMm BXoaHbiM  ALM,
COeaMHATCA NPSAMON NIMHMEN nnu oTobpaxatoTcs B BMAE TOYEK B 3aBUCUMOCTHU
OT Buaa BbibpaHHOro TuNa WHAWMKaUMKM (BEKTOpHOE wunuM TodeyHoe). [pu
MHTEpnonaunm sin(x)/xX K To4YKaM, MOJIYYEHHbIM B pe3ysibTaTe AMCKpeTU3auum
BXOAHbIM AL, pnobaBnaTcsa AOMOSIHUTENbHO BbIYMCNEHHbIE N OTCYETOB,
pacnosioXeHHble MeXay ToYKamMu AMckpeTnsaumn. B aToM cnyyae TOukKM oTcyeTa
COeaMHATCS KpMBbIMKM, 4YTO pJaeT bonee TouyHOe npeacTaBneHMe o dopMme
MCXOAHOro CUrHana.

Tvn 1. HaxaTb KHOMKY Display/Aucnnei. N

VHAMKaLMUm ! Hucnnei J

2. B MeH @dYyHKUMOHANbHbIX KHOMOK MNOCNeAoBaTebHO HaXuMasd KHOMKY
Type/Tur, Bbi6paTb TpebyeMblil TUN MHANMKaUMKN: TodeyHasa (puc. 13.3-a) uam
BeKTopHas (puc. 13.3-6).

Puc. 13.3-a. TouyeuHoe oTobpaxeHna GopMbl CMrHana.

52




Puc. 13.3-6. OTo6paxkeHns dopMbl CUrHanNa: TN MHAMKAUNU «BEKTOP>»,
MeToA MHTEPNONALUN «X>».

MeTon
MHTepnonaymu

1. HaxaTtb kHonky Acquire/C6op nH. C6op
L oy )

2. B MeHO dyHKUMOHaNbHbLIX KHOMOK (Ha
BTOpOW CTpaHuue) nocnenoBaTenbHO
HaXxmMmasa  KHoOnKy  sin(x)/x,  BblbpaTb
Tpebyembiin MeToq MHTEPNONAUMN:
JINHENHbIN (puc. 13.3-6) nnu
cuHycomganbHbin (puc. 13.3-B).

Puc. 13.3-B. OTO6pakeHnst hopMbl CUrHaNa: TUMN MHANKAUNK <BEKTOP>»,
MEeToZ MHTeprnonsaumm «sin(x)/x».

3. MapameTpbl AUCKpeTM3aumm oTobpaxatroTcs =
B NMPaBOM BEpPXHEM YIJ/ly 3KpaHa: Curr 28pts
Sa 1,00 GSa/s - cKOpOCTb ANCKpeTM3aunm i —
1 'BbI6/ceK,

Curr 28 pts — 06beM 3anucu 28 Touek.
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11.1.3 Bbi6op ANMHDbI NAaMATH

Obwne [1NMHa NnamMaTu — 3TO MaKCUMasibHO BO3MOXHOE YMNC0 BbIBOPOK, KOTOPOE MOXeT
cBeAEeHUA 6bITb coxpaHeHo. B ocuunnorpadax cepum AKWUM-4126 peanusoBaHbl ABe
obnactu namaTtu, Kaxagas obbemom oo 14 Mb. B cnyyae obbeanHeHUs pecypcoB
KaHanoB (akTMBeH 1 KaHan B 2-KaH. MoAeNnax unm 2 KaHana B 4-KaH. Mogensx),
MaKCUManbHO AOCTYNHas NaMaTb cocTaBnseTt 28 MB.

O6beM [OCTYMHOM NamMATU yCTaHaBAMBaeTCa nonb3oBaTenem m3 psaga: 7K, 14K,
70K, 140K, 700K, 1,4M, 7M, 14M. Ocumnnorpad aBTOMaTMyeckum nopbupaert
MakKCUMalnbHY AJIMHY NaMdaTM UM MakCUMalbHYK 4acToTy AUCKPEeTU3aumum B
3aBUCUMOCTU OT YCTAHOBJIEHHOrO KoaddununeHTa pasBepTku, KOTOpble CBA3aHbI
COOTHOLLUEHUNEM:

MamaTtb (B) = CkopocTtb auckp. (B/c) * K pass. (c/aen) * N (aen), rae N
- YNCNO AeNEeHNI CeTKM dKpaHa no ropu3oHTanu.

B cnyyae o6beaMHEHUsI pecypcoB KaHasoB, MakCMMasibHO AOCTYyMHas naMsTb

yABanBaeTcs.
DyHKUNU 1. HaxaTtb kHonKy Acquire/C60p mH. Cﬁop
naHesnm
Wndp
2. B MeHI0 dyHKUMOHaNbHbIX KHOMOK HaxaTb KHONKY Mem Depth/Bei6op MNamstu
M, UCNONb3ys YHUBEpCAsnbHbIN perynatop YcraHoBka, BbibpaTb Tpebyemyto
BennunHy us paga: 7K, 14K, 70K, 140K, 700K, 1,4M, 7M, 14M, 70M.
3. Ana akTmBaunuM BblIBpaHHOIro Yyncna, Ha)xaTb perynatop YcraHoBKa.
' Mpn W3MEHeHWM ANAMHbI NaMAaTW, 4YacToTa AUCKpeTm3auum MoxeT 6biTb
. ABTOMaTM4YeCKMN M3MeHeHa.
NMpumeuyaHue

11.2 Pe>kMM cerMeHTMpoBaHHOM NaMATH

11.2.1 O6wme cBepneHmns

PexuM cerMmeHTUpoOBaHHOM NaMATH SABASETCA OAHUM U3 peXnMOoB cbopa AaHHbIX, MPY KOTOPOM
He BcsA obpabaTtbiBaeMas AL nHdopMaumsa BbIBOANTCHA Ha 3KpaH. B pe3ynbTtate MakcuManbHas
CKOpOCTb 3axBaTa MoxeT bbITb 60nee 300 000 ocumnnorpamm/c, a BEpOATHOCTb perncrpaumu
KOPOTKMX BbIBPOCOB B 3TOM C/ly4ae 3HauuTesIbHO NOBbIWAETCs.

CerMeHTMPOBaAHHbIA PEXUM UMEET P YHUKANbHbIX BO3MOXHOCTEN. ICNOMb3ys ero, MOXHO
OrpaHM4YMTbL  XOMOCTOM  MHTEpBan  Mexay  3anyCcKawluMW  CUHXpPOMMNynbCcaMu  Ans
nocrnenoBaTesibHO  mMAywmx cermeHTtoB. [lpubop MoXxeT B Menb4yanwumx noapobHOCTSX
perncTpupoBaThb CI0XHbIE NOCNeA0BATENBHOCTMN COObITUI 3a ANUTENIbHbIE MPOMEXYTKU BPEMEHU,
npuM 3TOM UWIHOpUPYS He MNpeacCTaBnsiowme UHTepeca Mepuoabl «MNpPOCTOS» MexXAay 3STUMMU
cobbITUSAMKN. PexMM NO3BONSAET TakXe WU3MepsaTb MHTEpBasibl BPEMEHW Mexay CcobbiTuaMu B
BbIOpaHHbIX CerMeHTax, UCNOsb3yst MAaKCMMaNbHO TOYHYIO pa3BepTKy.

B cermMeHTMpPOBaAHHOM pexuMme ocuunnorpaMma COCTaBnseTcsa W3 OnpeAesieHHOro 4ucna
y4yacTKoB (CEerMeHToB) (PUKCMPOBAHHOWM ANUHLI. Perncrpaumsi CEerMeHTOB OCYLUECTBASETCS Mo
YyCNOBUSAM 3anycka pa3BepTku. YNCno cerMeHTOB M YCIOBUS 3anycKa 3a4atoTcs Nosib30BaTEsNEM.
Mpouecc perncrpaummn cerMeHToB B BuAe Tabnuubl B NOWAroBOM pexume otobpaxaeTcs B NeBoW
BEPXHEWN YacTu 3KpaHa.
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3annucb CEerMeHTOB OCYWECTBASAETCSs A0 3arojIHeHUst MaMaTu, rocae 4ero pesynbTaTt

oTobpaxkaeTcs Ha akpaHe (puc. 13.4). OgHOBpeMEeHHO Ha 3KpaH MoXxeT 6biTb BbiBeaeHo o 20

ocumnnorpaMmMm no KaxgomMy m3 KaHasl0B. Ana getanbHOro aHanmsa MNONYYEHHbIX PE3ynbTaToB,

HeobxoaMMO wucnosb3oBaTb pexuMm cbopa gaHHbix MYCK/CTOM wnnM oAHOKPATHbLIA 3anyck

pexunma CGFMEHTMpOBaHHOl‘/’I namMaTun.

CeFMeHTMpOBaHHbIVI pexuMm A0CTYNeH, TO/IbKO Koraa ocyulectsnsetca YT-pa3BepTka (KHOI'IKa

lopuzMeHio — dyHKUMOHaNbHas KHornka @opmar YT).
M5

Puc. 13.4. MeHI0 cerMeHTUpOBaHHOM NamMaTn B pexume cbopa MHpopMaumun.

KackagHas nHanmkKauums cerMeHToB.

MHaukaTop

BblINOJIHEHMS cbopa

MNoka3sblBaeT YNCNO 3axBayeHHbIX CerMeHToB (777)
n3 gocrynHoro (815) uucna cermeHToB. Ymcno
CErMeHTOB A/19 3axBaTa 3a4aeTcs Nosib30BaTeseM.
Yuncno cerMeHToB, AOCTYMHbLIX ANS perncrpaummn m
3anucu, onpepenseTcs aBTOMaTU4YeCKHU B
3aBUCUMOCTU OT ASIMHbI UCMONb3YEMOM NamMsaTu (.
13.1.3) » yCcTaHOBMIEHHOro KO3(d. pasBepTKMu.

MHankaTop 3anycka ITrig'dI lMyck (Trig’d): BbINnonHAeTcsa npouecc cbopa

CErMeHTOB.

flay3za (Arm): BpeMeHHasl OCTaHOBKa mMpoLlecca
cbopa cerMeHTOB.

- Cron (Stop): npuHyauTenbHas ocTtaHoBka cbopa
CEerMeHTOB WM OCTaHOBKa nocne cbopa Bcex
CErMeHTOB MpW OAHOKPATHOM 3anycke.

11.2.2 HacTpoiku pe>xmma
DyHKUNMU 1. HaxaTb kHonky C6op mHe. Cﬁop
naHesnm 1 Wdh J
2. B MeHi0 dyHKUMOHANbHbIX KHOMOK Ha)aTb KHOMKY Sequence/CerMeHThl.
OTKpbIBAeTCd MEHK CEerMeHTMpoBaHHOro pexumma (cM. puc. 13.4):
Pexxum HKUVOHANbHYIO KHOMKY Acq. Mode/Pex. CerMeHTupoBaHus W,
3axBaTa
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YcTaHoBKa 1. HaxaTb dyHKUMOHaNbHYIO KHONKY Segment Set/Ycr. CermeHTOB.
umcna
CEerMeHToB 2. AKTMBMpPYeETCS WHAMKATOP BbINOJIHEHMUS Seqrments 5
cbopa cermeHTOB, MMelowmnii dopmaTt A/B T ama
(A - yCTaHOBJIEHHOE YMCO CEerMeHToB, B - SR
MaKCUManbHO BO3MOXHOe ymcno
cerMeHToB). bonee nogpobHo cM. .
13.2.1.

3. Wcnonb3ys yHUBepcanbHbIM perynartop YcraHoBka, 3agatb Tpebyemoe umcno

CEerMeHTOoB.
11.2.3 3anyck pe>xxuma
DyHKUNM 1. TlMpounsBecTtn HaCTpOMKY CUCTEMblI CMHXPOHM3AUMKN MO TpebyeMbIM YC/IOBUAM
naHesnm 3axBaTa (CM. pasgen «3anyck»).

2. BbibpaTtb pexum cbopa gaHHbIxX cornacHo n. 13.1.1.

3. BbIMONHWUTb HACTPOMKW pexXuMMa CEerMeHTMPOBAHHOM MNaMATM COrnacHo n.
13.2.2.

4. BKIOUYNTb pexnMm cbopa CerMeHToB NyTEeM BbibOpa COOTBETCTBYIOLLENO PEXUM
3axBata (Normal wnn Single).

NMpuMeyaHue: [py NepBOM  BK/KOYEHUM  CErMEHTUPOBAHHOM  MNaMATU

aBTOMaTM4eCKM 3anycTuTca pexum cbopa cerMeHToB, TpebyroLwmnii HEKOTOPOro

BPEMEHU AN UCMOSIHEHUS, NMO3TOMY KapTMHKA Ha 3KpaHe MOXeT MOosSIBUTbLCSA C

HEKOTOPOM 3a4ePXKKOW.

Pexxmum 1. Ocuwmnnorpad aBTOMaTMYECKWN 3axBaTblBAET CErMeHTbl MO YC/OBUIO XAYLLEro

3axBaTta 3anycka. [pouecc 3axBaTa oTobpaxkaeTcs B BUAE Nepekvalolerocs

NORMAL COCTOSIHMSA  mHAMKaTtopa 3anycka (Trig’d-Arm) w  nepuvoanyecku
06HOBISAIOWMXCA OCLUMIOrPaMM.

2. [1na ocTaHOBKW 3axBaTa CErMEHTOB HaxaTb
KHomKy Run Stop/lMyck CTorn Ha nepegHen ‘ "yc"
naHenu ocuunnorpada. cron

3. [locne OCTaHOBKM Ha 3KpaHe
ocuunnorpada BK/IOUMTCSA -
COOTBETCTBYHLIMIA MHAMKATOP 3anycka.

4. A B MEHI0 pexuma NOABATCA KHOMKU HaBUraumu:

Normal  * erfal i 2 a0

5. Tenepb ocuunnorpad rotoB Ans AajibHeehwero aHanusa wunum obpaboTku
CoBbpaHHbIX AaHHbIX.

Pexxum 1. Ocuumnnorpad aBTOMATUYECKM 3axBaTblBA€T CErMEHTbl MO YC/OBULO
3axBaTta OAHOKpPAaTHOro 3anycka, oCyLecTB/isis c60p M HakomnaeHne 3a4aHHOro ymucna
SINGLE CEerMeHTOB.

2. OcTaHoBKa 3axBaTa BbINOJHAETCS aBTOMATUYECKM, KaK TOJIbKO YUC/O
3axBa4yeHHbIX CerMeHToB AOCTUraeT YCTAHOB/IEHHOrO MNOJb30BaTeNeM
3Ha4yeHwus.

3. Bua MeH 1 BO3MOXHOCTM 06paboTKM pe3ynbTaToB — aHasorMyHo nn. 3-5
pexuma NORMAL.

11.2.4 HaBurauma no cerMeHTMpPpOBaHHOW NaMATH
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ph

Puc. 13.5. MeH0 cerMeHTUpOBaHHOW NamMsAaTU B pexXunme HaBuraumu.

O6wune
cBeAeHUS

Mocne Toro kak npouecc cbopa cermeHTOB HyaeT OCTaHOB/EH, MOSb30OBaTesb
MOXeT MPOCMOTPETb KaXAayl OCUWIoOrpaMMy oTAeNbHO UM no rpynnam (o 20
oCuMNNOrpaMM OAHOBpPeMeHHO). [lo yMonyaHuil 3agaeTcsa HoMep MnepBoro
cermeHTa 1 (start), Homep nocnegHero cermenTa 20 (end). Npumep Ha puc. 13.5.

HacTtpoliku
pexunma
HaBurauunm

1. MeHI0 HaBuUrauum A0CTYNHO TONbKO MOC/e OCTAHOBKM c6opa AaHHbIX:

2. [Onsa 3agaHns HOMepa NepBOro cerMeHTa HaxaTb (OYHKLUMOHaNbHYH KHOMKY

Start W, wWCNonb3ysli YHWUBEpPCanbHbIM perynatop YcraHoBka, 3ajaTthb
TpebyeMoe 3HaveHune (no ymonyaHuio 1).
NMpuMmeyvyaHune: HoMep nNepBoOro cerMeHTa He MoxeT 6bITb 6onblie HoMepa
nocnegHero cerMeHta. B nmpoTMBHOM cnyyae HoMep nocsegHero cerMeHTa
byner aBTOMaTMYeCcKn yBenunumBaTbCsa (A0 MaKCMManbHO AOCTYMHOMo
3HayeHus).

3. [Ons 3agaHus HOMepa nocfegHero cerMeHTa HaxaTb (GYHKUMOHaNbHYIO
KHOMKY End v, ucnonb3ys YHWUBEpCanbHbIA perynatop YcraHosBka, 3aAaTb
TpebyeMmoe 3HaueHue (No ymonyaHuto 20; ecnm MakCuManbHO AOCTYMHOEe
Yyncno cerMeHToB MeHee 20, TO NO YMOJIYAHUIO YCTaHaBNUBaeTCH
BbIYNC/IEHHOE CUCTEMOWN 3Ha4YeHue).

MpuMmeyaHue 1: MakcuMManbHOE UUCO CEerMeHToB, JAOCTYMHbIX AN
perMcTtpaumMm n 3anucu, onpegensgeTcd aBToMaTUyecku B 3aBUCUMMOCTU OT
ONVHbI  UCNOSIb3YEMON NaMATU M YCTAHOBNIEHHOrO 3HayeHus  Koad.
pa3BepTKMU.

MpuMevaHune 2: HoMmep nocnegHero cerMeHTa He MoxeT ObiTb MeHblue
HOMepa nepBoro cerMeHTta. B NpoTMBHOM cjlyyae HOMep NepBOro CerMeHTa
6yneT aBTOMaTUYeCKN yMeHbllaTbCs (40 3Ha4YeHus 1).

ABTO
HaBurayus

1. Onsa aBTOMaTU4eCKOro BOCMNpoM3BeAeHus ocuunnorpamMm HaxxaTb
dYyHKUMOHaNbHYO KHonKy Operation.

2. CermeHTbl 6yayT nocrneposaTtefnibHO OTo6pa)kaTbCs Ha 3KpaHe B 3aJaHHOM
Amana3soHe (start-end), npn 3TOM HOMepa NMepBOro U NOCNeAHero CerMeHToB
6yayT cooTBeTCTBYIOWMM 06pa3omM yBenmymBaTbCs.

3. [poCMOTp OCTaHaBAMBAETCH MNpu AOCTUIXKEHMW YCTaHOBAEeHHOro ansa cbopa
ynucna cermeHToB, NMM60 NpM NOBTOPHOM HaxaTum KHonku Operation.

4. CocTosiHMe nHaMKaTopoB KHonku Operation:

MHOANKATOP OCTaHOBKW peXuMa HaBuUrauuu,

—.]. MHONKATOpP BOCnpomnsseaeHna CErMeEHTOB.
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Mowarosas 1. Ons nowaroBoro npocMoTpa CerMeHToB HeobxoAuMMO YCTaHOBWUTb paBHble

Hasuraums 3HayeHus napaMmeTpos «start» n «end».

2. Ona nepexoja K WHTepecywlweMy CerMeHTy B Harpas/lieHUn BRepen,
NCNONb3ys YHUBEpCANbHbLIN  perynaTop YcraHoska, nocnefoBaTefbHO
yBen4mBaTb NapaMeTp «start».

3. [Ana nepexoda K WHTeEpecylolWeMy CEerMeHTy B HarpasileHuu Hasap,
MCNONb3ys YHMBEpPCANbHbLIN  perynaTop YcraHosBka, nocnegoBaTefbHO
YMeHbLlaTb NapaMeTp «end».

11.2.5 «WNcTopus» cerMeHTUpPpOBaHHON NaMATH

n 000us

Edge  [@FH

Puc. 13.6. MeHI0 pexnMma UCTOpUMN CErMEHTUPOBAHHOM NaMSTL.

Obwme Ncnonb3ys pexum «AcTopus», MOXHO onpeaenuTb NpPUMBS3KY KO BpeMeHu Ans
cBeaeHus KaXkgoro 3axBa4dYeHHOro cerMeHTa W MNpoOBeCTUM AeTasnbHblA aHanu3 Kaxaon
OCLUMINOrpaMMbl.
HacTtpoliku 1. 3anyctutb pexunm cbopa MHGOpMauuM No 3adaHHbIM ycnosusam (n. 13.2.3).
pexunma 2. [1na oCcTaHOBKW 3axBaTa CErMeHTOB HaxaTb ,
«NcTopus» KHomKy Run Stop/lMyck CTton Ha nepegHen Myck
naHenu ocuunnorpada. cron
3. HaxaTte kHonky  Utility/Ytnantel  Ha (
nepegHen naHenu ocumnnorpada. L"cmllm'l l
4. B MeHI DdYyHKUMOHANbHbIX KHOMOK MepenTn Ha CTP. 2 ONUMA YTUINT U HaXaTb
KHonMKy History/Victopus.
5. Ona aktuBauumm dyHKUMA HaxaTb KHonky View/Bug. WHAWKATOp
nepekntyaetcss B coctosdHne ON (no ymonuanuio OFF).OTKpblBaeTcsi MEHIO
DEXMMa NCTOPUN:

Tabnvua 1. [ns otobpaxkeHus Tabnuubl pe3ynbTaToB, akTUBMpoBaTb onuuto List/Crincok
perncrpaumm (no ymonuyaHuio OFF). CnuMcok NosiBNsieTCs CfieBa B BepXHel 4acTu 3KpaHa
CEerMeHTOB (puc. 13.6).

2. Kaxpgaa cTpoka Tabnuubl coaepXuT
nHdopMaLUMIO NO OTAENbHOMY CErMeHTy.
Ha npumepe cnpaBa (CTpoka, BblaeneHHas
KypCOpoM):

* HOMep Tekyuiero cermenTa (739);
* BpeMs perucrtpaumm CcerMeHta B
dopMaTe Y4:MM:CC. AONMN CEKYHAbI.
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BOCMpomsBeeHne OT Tekywero (BblAEIEHHOIO
KYPCOpPOM) A0 noc/iefHero cerMeHTa;
BOCMNpoM3BeAeHMe OT Tekywero (BblAeNeHHOro
KYPCOpPOM) A0 MepBOro CEerMeHTa;

OCTaHOBKa BOCrnpounsBeageHuns.

2. BocnpousBoauMbIn cerMeHT B Tabnmue pesynbTaToB BblAENSAETCS KYPCOPOM,
a Ha amcnnee otobpaxaeTcs ero ocumnanorpamma. B npumepe Ha puc. 13.6
BblaeneH cerMeHT # 739.

MowaroBbii 1.
nounck Tekylero cermeHTa (BblaeneH KypcopoM B Tabnuue pe3ynbtaToB);

2. cermeHT B Tabnuue pe3ynbTaToB BblAENSETCS KYpCOpOM, a Ha agucnnee
oTobpaxkaeTca ero ocuumniaorpamma. B npumepe Ha puc. 13.6 BblgeneH
cermMeHT # 739.

11.3 NapamMeTpbl oTO6parkeHuns

MeHto Display copep>XuT onumu Ans HAaCTPOMKKM NapaMeTpoB OoTobpaXeHust ocumnorpamM: Tmn
oTobpaxkeHus, LBETHOCTb, NOC/ecBeYeHmne, SpKOCTb, KOHTPACTHOCTb, BMA MacwTabHoOM ceTku U

np.

11.3.1 Tun oTto6paxkeHnsa ocyumanorpamMmm

Obwwne Mpu BbiBOAE OCUMANOrpaMMbl Ha 3KpaH AMUCMAES MOMYT MCMNOSb30BaTbCH TOYKM
cBeAeHus WM BekTopa.

DyHKUNU 1. HaxaTb KHOMKY MeHto Display//[ucriniei. e Y4

naHenm !nncnnenJ

2. [Ang nepeknoyeHUsa Mexay pexuMmamu Touek
nnun BektopoB (Dot /Vector) cnegyeTt HaxaTb
KHoONKy Tur.

Toukwm Ha ancnnei BbIBOAATCA TONIbKO TOYKM OTCHETOB.
BekTopsbl Ha ancnnen BbIBOOATCHA Kak TOUKMN OTCYeTOoB,
Tak U CoeanHAoWasn ux InHuS.
Mpumep: BekTopHoOe oTobpaxkeHne (MpAMOYrosbHbIA CUrHan)
TouyeuHoe oTobpaxkeHue (NPSIMOYrOJibHbIMA CUrHaI)
11.3.2 DYHKUMA nocsiecBeyYeHUs
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Ob6wune dyHKuna Persistence/llNocrecBeuyeHne No3BoNseT ocumniorpady MMUMTUPOBATb
cBeaeHus KOHTYp TPaAMLUMOHHOIO aHanorosoro ocumnsorpada. OcumnnorpaMma KOHTypa
MOXET 6biITb KOHMDUIypupoBaHa Ha <«persist» B COOTBETCTBUM C Ha3HAYEHHbIM
BpEMEHEM.
OyHKUUN 1. HaxaTb KHOMKY MeHto Display//ucrinei. = R ’
naHenu [nucnneﬁJ
2. Ana HaCTpOMKW BpEMEHW [10C/1IeCBEYEHUS
cnepyet Ha>kaTb KHOMKY MEHI0
Persistence/lMocnecseyerHmne B OKHe
WHAMKATOpa Ha HMXKHEN NaHenwn.
3. Wicnonb3oBaTb YHMBEpPCaNbHbIN perynsatop
YcraHoBka ans Bblbopa BpeMeHU
rnocneceevyeHus n3 psaa 3HadeHun: 1 ¢, 5¢,
10 ¢, 30 ¢, 6€CKOHEYHOCTb.
O6bHoBneHne |[Ang yaaneHus npeaplaylwimx pe3synbTaTos,
pe3ynbTaToB [HaXaTb KHonky  Yb6pllocrecsed. DddekT
nocneceseyeHns yaanseTtcs, nocne yero npubop
nepexoamT K HOBOMY HaKOMJIEHMUIO.
BoikntodyeHne |[Ing oOTKasa OT MoOC/ecBevYeHus, WUCMosb3ys -
byHKLMN YHMBEpCanbHbIN perynstop YcraHoBKa,
BbibpaTb NapameTp BbIK/I.
11.3.3 HacTpoika ypOBHAA MHTEHCUMBHOCTH
Obwume YPOBHN WMHTEHCUBHOCTW CUrHana takXe MoryT 6biTb YCTaHOBJSIEHbl Ha PEeXuM
cBefeHuns UMNTUPOBAHUS MHTEHCMBHOCTU aHaNoOroBoro ocuuasorpada nyTéM HacTPOMKM
LMD POBOro YpOBHSA MHTEHCUBHOCTU.
OYyHKLUN 1. Haxatb KHOMKYy MeHw Jucnnes Ha ( ™\ r
naHenm nnueBon naHenu npubopa. lnuclneﬂJ
-Vlcnonbay;l dYHKUMOHaNbHYO KHonky CnegCtp, nepenTn Ha CTp. 2.
MHTEHCUMBHOCTb 119 HACTPOMKU MHTEHCUBHOCTU OCLMIIOrPpaMMbl, HaXaTb KHOMKY SIPKOCTb Jiyya
nyJya W, WCMOoNb3ys YHMUBEPCasibHbIA perynatop YcraHoBKa, OTpeAakTupoBaTb
BE/IMYNHY UHTEHCUBHOCTMN.
dnana3soH 0~100 %
MHTEHCMBHOCTb |19 HACTPOMKM MHTEHCUBHOCTN KOOPAMHATHOM CETKN, Ha)kaTb KHOMKY SIpKOCTh
CeTKun CETKM W, UCMOJIb3Ya YHUBEpPCaNbHbIN perynsartop YcraHoBKa, OTpeaakTUpoBaTb

BEMNYNHY UHTEHCUBHOCTMU.

dnana3oH 0~100 %
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NHTeHCMBHOCTb ocumnnorpamMmmel 0 %

a .

MHTEHCUBHOCTb ocuuiorpammel 100 %

MHTEHCUBHOCTb KOOpAMHATHOM ceTkn 10 %

WHTEHCUMBHOCTb KoopanHaTHou ceTku 100 %

11.3.4 HacTtpo#ka Tuna MHTEHCMBHOCTM OCLWJIJIOFrPaMMbl
Obwwne Fpa,u,meHT WHTEHCUBHOCTM CUrHana MOXeT 6bITb YCTaHOBJIEH Ha rpagaunnm ceporo
cBeaeHn4A Ui LUBETHYH LWKany. rlpM YCTaHOBKE WHTEHCMBHOCTM Ha UBET TIpaauveHT

MWHTEHCUMBHOCTWU aHa/NOrM4yeH rpagmneHTy TEPMUYECKOro LuUBE€Ta, Korga 30Hbl
BbICOKOW MHTEHCUBHOCTU 0To6pa>|<ar0Tc;| KpaCHbIM, a 30Hbl HU3KOMN
MHTEHCUBHOCTU — CUHUM.

DYyHKLMNU 1. HaxaTb KHOMKY MeHt Aucrier. = N (
naHenm nucnnenJ
2. Ans nepekstoYeHns  Tuna  MHTEHCUBHOCTU LipeT

nocnenoBaTesibHO Ha)XXMMaTb (PYHKUMOHANbHYIO =
KHOMKy L{Ber.
BapuaHTbl: Bkn, Bbikn

Mpumep:

11.3.5 Bbi60op TMNa MacwTabHOM ceTKn aucniesn
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OYyHKLUNM
naHesnm

1. HaxxaTb KHOMKY MeHw Aucriien. = N (
lnucnnenJ

!

2. Ncnonb3ysa dyHKUMOHanbHyto kHonky CraegCrp,
nepenTn Ha cTp. 2.

3. HaxaTte dyHKUMOHanbHyt0 KHonky CeTka Wu,
MCNOoSb3YySa YHMUBEPCasbHbIA perynsatop YcraHoBka,
BblbpaTb TMN MacwWTabHOW CeTKuU:

MNMokasbiBaeTCca nosiHasi peweTka — ocn X U Y Mo KaXxaoMy AeneHuto
(pa3mMepHOCTb 14x8).

Moka3biBaeTcs TO/IbKO LieHTpanbHble ock X 1 Y (pa3MepHOCTb 2X2).

lMoka3sblBaeTCsa TOSIbKO BHELIHAS paMKa.

11.4 ®dyHKLUMOHANbHOE MEHIO

O6Lwune
cBeaeHuns

DYHKUNOHANbHOE MEHI0 — Habop OMuMii, OTKPbIBAKLWNXCA B HUXHEW 4acTu
SKpaHa NMpu HaxxaTUW KHOMKM Ha NMaHenu ynpasneHus npubopa. Hanpumep, npu
HaXxaTUW KHOMKW Jucrnaesi oTKpbiBaeTcs MeHto Buaa (puc. 13.7):

Tun
Berrop

Puc. 13.7. OyHKUMOHaNbLHOE MEHIO pexunma «uncnnemn».

onuun MoryT 6bITb oAHO- nnn
MHOroypoBHeBble.  OgHOypOoBHeBass  onuus
npeanonaraeT ee WCMNOJIHEHWE Cpasy nocne
akTMBauMK (NpY 3TOM OHa NoACBeYnBaeTcs),

Npu akTMBaUMM MHOTOYPOBHEBOK OMUMK OTKpbIBaeTcs ee nogmeHto (puc. 13.8):

HISTORY

Puc. 13.8. MNogmeHto onumun «Uctopma» U3 coctaBa PyHKUNOHANBHOIO
MEHI0 peXunMa <YTUNNUTbI»

MNepemeweHne
no BepTuKanm

1. [Ans nepemelweHns BHM3 (MEHIO — MOAMEHIO), HEOH6X0AMMO HaXaTb KHOMKY
COOTBETCTBYHOLLEN OMNLNN.

2. OTkpblBaeTca noaMmeHoo (npumep Ha puc. 13.8). YnpaBneHue oOnuMsamMu
@HaNOrM4yHO YrpasB/I€HUIO B OCHOBHOM MEHIO.

MNepemeweHue
rno
rOpuU3OoHTaNun

1. B cnyvae, korga onuuMm He noMeLLarTcs B
OHY CTpPOKY OCHOBHOro MeHI, crpaBsa
BK/IlOYAETCA  KHOMKa  Hasurauum  Ans
MOCTPOYHOIro nepeMeLleHuns (no
ropmsoHTanu) CregCrp.

2. [Nns NoCTpoyHOro nepemelleHusi, Heobxogmmo nocnenoBaTeslbHO HaXuMMaTb
KHonky CneaCrp.

3. Wnamkatop kHonku nmeet dopmat Ctp A/B, rae
A — HOMEp TeKyLen CTPOKH;
B - obuiee umncno cTpok.
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11.5 Hactpoika napaMeTpoOB pa3BepTKMu

B aToM pasgene coAepXuTcs onucaHue TOro, Kak MnpouM3BOAWTb HACTpPOKKy MacwTaba u
MOJIOXXEHUS MO FOPU30HTANIN, @ TaKXKE peXMMa 0TobpaXKeHMs OCLUMIOrpaMM.

11.5.1

CMelleHue ocuuIZIorpaMMbl MO rOPU3OHTaNU

CMmeleHune

1. Perynatop CmeweHne/Position (puc. 8.1, nos. 2.1)
CNYXUT ANst NMepeMeLLeHns oCUMNorpaMMmbl B/1EBO
WM BNpaso.

2. lMpwn perynmpoBke OAHOBPEMEHHO CMELWAKTCs OCUMANOrpaMMbl  BCeX
aKTUBHbIX KaHa/10B.

MHonkaTtop
3a4EPXKKHN
3anycka

1. Mpn nepemeweHnn  ocuuaNOrpammbl, BAOSb
BEPXHEW /NMHUM CETKWU CMELAETCS W WMHAMKATOp
(puc. 8.2, no3. 6), yka3biBawLWMUA MONOXeEHNE
TOYKM 3anycKa pa3BepTKMu.

2. BenuuuHa rOPU30OHTANbLHOIO cMeLleHuns
OCUMMNIOrpaMMbl yYKa3blBaeTCa B BEpPXHEW CTpoke
aucnnes W Ha3blBAaeTCA 3a4epXXKoi  3arycka
pa3BepTku OTHOCUTENbHO NnosIoXeHns
CUHXpoMMNy/bca (Hyneesas Touka).

3. CMeleHne nHamkatopa oTHOCUTESIbHO HyneBon TOYKK BfeBO obecneumBaeTr
peXXuM rnpegsanycka pasBepTku. 3HaYeHMe 3a[epXKKN B 3TOM c/lyyae nMmeert
MNOJTIOXUTEJIbHYIO BEIMHUHY.

4. CMmelleHVe NHAMKATOopa OTHOCUMTENIbHO HYNIEBOM TOUKM BNpaBo o6ecrneymBaeT
peXuM nocnesanycka pa3BepTku. 3HAUYEHWE 3a4EPXKKN B 3TOM C/lyyae MMeeT
OTpULATENbHY 0 BEJIMUYMHY.

5. O6beM npea- waM NOCNENYCKOBOM WHMOpMaunM onpeaenseTcs LeHomn
heneHns no ropu3oHTann (3HadeHue Koad. p[eneHuss) wu  OJINHOM
YCTaQHOBJ/IEHHOM NaMsTW.

C6poc
cMeleHus

[ns onepaTMBHOW YCTAHOBKM HYNEBOrO 3HA4YeHMUS
3aepXkn 3anycka (Zero), HeobxoAMMO HaxaTb
KHOMKY-perynatop CmeweHue/Position/

11.5.2
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DOYyHKLMNU
naHenm

1. [Onsa Bbibopa macwTaba pa3sBépTkn, HEO6X0ANMO
MoOBEpPHYTb perynatop Bpemsi//flen (c-Hc):
" 0 4YacoBOW CTpenke — K03d. pa3BepTKu
yMeHbllaeTcs (bbicTpas pa3BepTka);
* [POTMB YaCOBOW CTpPesIkKM — KO3(. pa3BepTKMH
yBennuymeaeTcs (MeaneHHas pa3BepTka). 1

Adnana3oH: 1 Hc/pen ~ 50 c¢/pen, war 1-2-5.

2. lMpn perynupoBke Ko3(d. pa3BepPTKM COCTOSSHUE WHAMKATOpa pa3BEPTKM
(cnesa BBepxy, puc. 13.9) obHoBNAETCS.

Hoh-z |5 ™=

YacToTa AUCKpeTusaonii =—_

Koad. pazeepTtkn

Punc. 13.9.

Pexxnum lMyck

B pexume Run/lNyck npy N3MeHeHUn Ko3d. pasBepTKN cuCTeEMa U3MEHSEeT
3HaYeHMe 4acToTbl* gMckpeTmsaumm (MHAMKATOp CnpaBa BBepXy, puc. 13.9) B
COOTBETCTBUM C COOTHOLUEHNEM:

CkopocTtb* guckp. (b/c) = Namarb (B) /(K pa3s. (c/nen) * N (pen)),
roe

MamaTb — o6beM yCcTaHOBAEHHOW Mosib3oBaTeNeM NamsaTu;

N - 4yMCno AeneHun CeTKM 3KpaHa No ropmM3oHTanwn.

* EO. n3MepeHmns 4acTtoTbl AguckpeTmsaumm — republ (I'w).
En. namepeHuns ckopoctu anckpetusauummn — 6anT B cekyHay (B/c).

Pexunm Cton

B pexunme Stop/Cron npu n3MeHeHMM Ko3d. pa3BepTKU MeHseTca MacwTab
0TO6paXeHNUM ocuunaorpamMMbl B Mpedenax 3anuMcaHHOro B NaMsaTb obbeMa
cobpaHHOM MHOpMaunn:

a) ocumnnorpamma B pexumme CTOIN (ncxogHbin ob6bem iy
IAHHbIX); oA R

6) o©xatve ocuwmnnorpammbl (yBenuyeHue Ko3dP.
pasBepTKun);

B) pacTsxka ocuunnorpaMmmbl (yMeHbLleHMe KO3d.
pa3BepTKun).
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11.5.3

Pe>xuM camonucey

Pexunm
camonucey,
1. [nsa BKAKOYEHUA pexuma HaxXMmuTte
2. B pexume camonucey npomsBoaAUTCS OOHOBNIEHME U TMOCTEMEHHOE
nepemeLleHmne ocumnnorpaMmbl C NPaBon CTOPOHbI 3KpaHa Haneso.
3. B 3TOM pexume OTCYTCTBYET CMHXPOHM3auusa 3anycka. Hyneson (onopHom
TOYKOI) sIBNSIeTCS NpaBas BepTMKanbHas NMHUA ceTku. Ha gucnnee, nesee
OMOpHOM TO4YKM, oTobpaxatoTcs cobbiTMs, Npom3owealwune nocse MOMEHTa
3anycka pa3BepTKMu.
4. B aToM pexume cbop nHbopmaumm, NnpeallecTBYOLEN MOMEHTY 3anycKka, He
Nnpou3BOAMUTCS.
Pexxnm paboTaeT TONIbKO Npu MensieHHbIX pa3BépTkax (= 100 mc/gen).
6. B cnyuae, ecnu Tekyllee 3HadyeHue Ko3d. pa3BepTtku < 100 mc/gen, To npwm
BK/IIOYEHUM  peXmMa CaMOMUCELL aBTOMATMYECKM Ko3(d. pa3BepTKH
yCTaHaBnumBaeTcsa paBHbiM 100 mc/pen.
7. Mpu  BKJIOYEHUW pexuma camonucel, BUA m
MHAMKATOpa COCTOSIHUSA CcXeMbl 3anycka (puc. 8.2,
no3. 3) MeHseTcs.
OTKAtOYEeHMe
pexunma ABTO
camonucey
Yer
HaxXMute KHOMNKy
11.54 N3MmeHeHMe macwTaba m naHOpaMupoBaHue ocuu/JiIorpaMm
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O6bwune

Ocumnnorpad obnagate QyHKUMEN yBennYeHus mMacwraba wn3obpaxeHus

cBefeHuns (Zoom), 4TO MO3BONSET YyBEANMYMBATbL KAPTUHKU OTAENbHO B3ATbIX Y4YacTKOB
nccnenyemoro cmrHana. Takxke ocunnnorpad nmeet pyHKUNIO naHopamMmupoBaHms
- nepeMmelleHne BblAENEHHOro y4yacTka M3obpaxeHus BAONb OCUMAIOrpaMMbl.
Takas onepauus y umMdpoBbiX 3anOMUHAOWKNX ocumiorpadoB BbIMOSHAETCS C
MCNO/Ib30BAaHNEM COXPAHEHHbIX OUMPPOBAHHBIX AAHHbIX.
B pexume Zoom 3KpaH pasgensetca Ha JABe 4actu. B BepxHeh uvactu
oTobparkaeTcs ncxoaHas ocuunnorpammMa n NnonoXXeHme Ha HeRn
MacwTabupyemMoro ydyactka (OKHO PpacTshXXeHus), a B HWXHEeW 4actm -
ocumnnorpaMma BblAEEHHOTO OKHOM pacTaXeHus yyacTtka (puc. 13.13).
Koad. pazBepTkn OoCHOBHOM ocuminorpammbl (M) n passepHyTon (Z) pa3nvyHblI.
Nx 3HaueHuns oTobpaxaloTcs B BEpXHeEWN CTpoke ancnnes. B pexume Zoom
perynsaTopoM «BpeMs/aen» MOXHO U3MEHSTb TO/IbKO BEMYNHY Z B AMana3oHe
ZH...ZB, rae
ZH — HWXXHSS rpaHuua, 3HadeHne onpegenseTcs aBToMaTtMyeckn B 3aBUCMMOCTM
OT YCTaHOBJIEHHOro o6bema namaTu;
ZB — BEepXHSS rpaHmua, 3HadeHue paBHO KO3d. pa3BepTKN OCHOBHOM
ocumnorpammbl Ze = M.
! 55 O 115 z
Kosth. pazseptkn Koad. paseeptku OP
LHunnorpaMmMbl
——r— ——— OKHO pacTaxeHua (OP)
WHAMKATOPp roOpUa0HTANbHOMO
cMeuleHua OP
BkntoveHune 1. HaxaTb KHOMNKY PacTsxxka
pexxnuma
2. BknouaeTtcs akpaH pexuMma macwTtabupoBaHusa (puc. 13.13).
MacwTabupo- [1. [na usmMeHeHus pa3Mepa OKHa pacTsSXeHus cneayeTt MCNosb30BaTb PErynsaTop
BaHue BPEMS//IETT.
2. OOHOBpeMEeHHO W3MeHsieTCsa MacwTab oTobpaxeHuss ocumnaorpaMMmbl B
HVKHEWN 4acTu 3KpaHa.
3. C wu3MeHeHMeM pacTsxku (Z) nokasaTenb B
BEpXHENn CTpoke 3KpaHa U3MEHUTCS m
COOTBETCTBEHHO.
4. WN3MmeHeHne macwTaba OCHOBHOW OCUMAMIOrpaMMbl BO3MOXHO TOJIbKO Mnocsne
BbIK/IIOYEHNA pexnMma Zoom.
MepeMeweHne (1. [Ona nepeMelleHUs OKHA pacTaXeHUs BAOSIb OCHOBHOW oOcCUMAAOrpaMMbl,
OKHa ncnonb3oBaTtb perynatop CwmeweHmne (puc. 8.1, nos, 2.1). lNepemelieHune
pacTsaxeHus AOCTYMHO TOJIbKO B npeaeniax oCuuANorpaMmbl, BbiIBEAEHHOW Ha 3KpaH.
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2. Tlono)keHue To4KM 3anycka pa3BepTkn (OCHOBHOM 1
pacTSAHYTOM ocumnnorpamMm) oTobpaxaeTtcs -
COOTBETCTBYHLWNMN MHAMKATOPAMNU B BEPXHEN WU
HUXXHEN YacTsX dKpaHa.

3. BennumHa 3agepxku 3anycka oTobpaxkaeTcs B
BEpPXHEW CTpoke 3KpaHa. [MonspHocTb napaMeTpa
“delay” onpegensieT peXnM npea- nan
nocnesanycka pa3BepTKu.

4. [Ona cbpoca cMelleHna crneayeT HaxaTb KHOMKY-perynatop CmewjeHue (pwuc.
8.1, nos, 2.1).

N3mepeHus JlocTynHbl aBTO u3MepeHus (6onee nogpobHO cM. pasgen <«ABTOMaTudeckue
M3MepeHnsa»).

BkioueHue [na Bo3BpaTa K MUCXOAHOMY BuAy criegyeT MNOBTOPHO HaXaTb KHOMKY
pexunma Zoom/PacTsixkka unu perynsatop-kHonky BPEMS/AEJ] (c-HC).

11.6 HacTtponka KaHaNna BEpPTUKAJIbHOIO OTKJIOHEHUSA

B 3ToM pa3gene coAepXUTCa OMMcaHuve nopsaka HaCTpOMKM MNapaMeTpoB  KaHanos
BEPTMKANbHOIO OTKJIOHEHUS.

Ocuwnmnnorpadbl AKMUM-4126, B 3aBMCMMOCTM OT Mogumdumkaumu, copgepxaTt 2 unm 4 KaHana.
HacTpolika Ka)kaoro KaHana BbINOJHAETCA MAEeHTUYHO, MO3TOMY AaHHas npoueaypa byaer
paccMOTpeHa Ha npuMepe kaHana 1 (KAH 1).

11.6.1 BknroyeHue kaHana

BkioueHue 1. NoaknounTb NCToYHMK K BNC paszbemy KAH 1.
KaHana

2. Ha nuuesolt naHenu HaxaTb KHonky KAH 1.
BkntoyaeTca noacBeTka KHOMKKM aKTUMBHOMO KaHana. 1

3. Ha aucnnen BbIBOANTCH 3KpaH pexXuma HacTporku kaHana 1 (puc. 13.14):

Puc. 13.14. DkpaH B pexumme HacTtponkm KAH 1.

4. HUXHSAS 4acTb 3KpaHa COAEPXMUT MEHIO HACTPOMKM NapamMeTpoB KaHana 1:
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5. CripaBa OT CeTKM 3KpaHa YyKa3blBalTCA TeKylume
napaMmeTpbl HACTPOMKKN KaHana 1:

CH1 - meTka HoOMepa KaHana;

1,00 V/div - 3HaueHue koad. ycunenus (1 B/pen);
50Q - BennumnHa BxogHoro umMnegaHca (50 Om);
DC - Bua cBsi3u BX. ycunmtens (OTKpbITbIM BX0O4);
1X - Ko3d. AeneHuns BX. aTTeHoaTopa.

BbikntoyeHune

/1151 BbIKNtOYEHUS HeobxoamMo ABaXAbl HaXaTb KHOMKY aKTuBauuum KaHana 1.

KaHana MoacseTka KHOMKWM racHerT.
11.6.2 CMmelwieHue ocuuanorpaMmmbl
CmelleHune 1. Ansa nepemelleHns oCUMNNOrpamMMbl BBEPX UM BHU3
no BepTMKaNW cneayeT MCMnofb30BaTb PErynsatop |
CmeujeHne kaHana 1.
2. Mpy nepeMelleHnn OCUMINIOrpaMMbl BEPTUKAJIbHOE TONI0OXEHME Kypcopa
(BeMYMHA NOCTOSAHHOIO CMELLEeHNs) KpaTKOBPEMEHHO oTobpaXkaeTcsl B OKHe,
BbIBOAMMOM B HWXXHEW NONoBWHe 3KpaHa. LiBeT wpudTa cooTBeTCTBYET
LLBETOBOM MapKuUpoBKe KaHana.
Vaolts Pos = 92000m
3. [lnanasoH NOCTOSIHHOIO CMeLLleHns onpeaenseTcs BeIMUYMHON KOo3d.
YWUCNEHUS:
2 mB/pen...100 mB/pen <+ 1 B;
102 mB/pen...1 B/nen + 10 B;
1,02 B/pen...10 B/nen + 100 B.
C6poc ns cbpoca CMeleHUs, HaxaTb KHOMKY-perynsTop
CMeLleHuns CmeLlyeHne kaHana 1.
Pexum MNepemeleHne ocumanorpaMMbl N0 BEPTUKANIM MOXET BbINONHATHCS B 060MX
Myck/CTon pexumax Run/lMyck n Cron/Stop.
11.6.3 Bbi6op Mmacwitaba no BepTukanm
Obwme PerynupoBka Ko03d. yCMNEHUS MOXeT BbINOAHATbCA C warom 1-2-5 (rpy6as
cBefeHus perynupoBka), nmbo BO3MOXHa MaaBHas nepecTtporka (TouyHas peryimpoBka).

Hanpumep:

rpy6o - 2 mB, 5 mB, 10 mB, 20 MB,..., 10 B/gen;
ToyHo - 2,00 B, 1,98 B, 1,96 B, 1,94 B,..., 1,00 B/gen.

BennunHa wara TOYHOM perynmpoBKn onpeaensieTcs yCTaHOBNEHHbIM 3HaYeHMeM
Ko3d. ycuneHus.

nyTem nocrfiegoBaTeslbHOro HaXkaTus
perynstopa BOJIbT/AEN (B-mB),
(YHKLUMOHANbHOM KHOMNKW PeryimpoBKa.
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Perynnposka (1. [na ycTaHOBKM TpebyeMOro 3HaydyeHuss Ko3(d. YycwuneHums, Heobxogmmo
Nno BepTukanu noBepHyTb perynatop BOJIbT/AE/T (B-mB) kaHana 1 no 4acosoMk
(yMeHbLleHNEe) NN NpPOTMB HYacoBON (yBeNuUUYeHne) CTpesku.
2. Onsa Bbibopa pexuma perynmpoBkn NPYBO-TOYHO wvcnonb3oBaTb KHOMKY-
perynatop BOJIbT/AEJT (B-MB) nnn dyHKUMOHaNbHYO KHOMNKY PeryinpoBka.
3. WHankaTop MacwTaba nNo BepTMKaniM yKasbliBaeTcs
cnpaBa OT CeTKW 3KpaHa.
Nwnana3oH: |2 mB/aen~10 B/pen, war 1-2-5.
Pexxmum Hactporika mMacwTtaba no BepTuUKasn MOMKET BbIMNOSHATLCA B 060MX pexumax
Myck/Cton Run/lMyck wn Crori/Stop.
11.6.4 Bua cBA3M NO BXoAy CXe€Mbl CUHXPOHU3aUum
DyHKUNU 1. HaxaTtb kHonky CH1/KAH1.
naHenu

. Qna  nepeknioyeHus  BMaa  CBA3WM,  HaxaTb
dYHKUMOHaNbHYO KHOMKY CBsA3bBXx 1, MCNonb3ys
YHUBepCanbHbI perynatop YcraHoska, BblbpaTb
Tpebyemoe 3HayeHune.

3. [Ina akTMBaLUWUKM HaXaTb KHOMKY-PEerynaTop YcraHoBKa.

3HaueHune YCTaHOBJIEHHOIO BUAa
YKa3blBA€TCA CrnpaBa OT CETKN 3KpaHa.

CBA3U

Bunabl cBa3un

Pexxnm ces3m DC/oTkpbiThié Bxo4. Ha gncnnee otobpaxatotca nepemeHHas (AC)
1 noctosHHasa (DC) coctaBnsowme cmMrHana.

Pexxum cBasn  AC/3akpbiTeiii  BXOA.
nepemeHHas (AC) cocTtasnsowas.

Ha aucnnee OTO6pa)KaETCFI TOJIbKO

Pexxnm cBa3n 3emsisi. Bxoa cxeMbl NOAKAIOYAETCH Ha «3eMJIo».

Mpumep HabnioaeHvne NOCTOAHHONM coCTaBnsowen B MeaHape:
Cesasb AC
11.6.5 YcTraHOBKa nMneanaHca
Ob6wwne CornacosaHme  BbIXOAHOMO  COMPOTWMBAEHUS  WUCTOYHMKA WU BXOAHOrO
cBefieHuns COMPOTUBMEHNS  WU3MEpUTENIbHOro KaHana ocuunnorpada obecneunsaeTr

MaKCMMaJiIbHYHO TOYHOCTb MOJIlYYEHHbLIX PE3YJIbTATOB.
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DyHKUNU 1. HaxaTtb kHonky CH1/KAH1.
naHesnm 1
2. Ana Bbibopa BeNMUYMHbLI BXOAHOrO MMMeAaHca,
rnocnefoBaTeslbHO  HaXwuMmaTb  QPYHKLUMOHANbHYHO
KHonky CornpoTuBJIEHNE.
3. 3HaueHune YCTaHOBIEHHOIO nMmnegaHca
yKa3blBaeTCs cipaBa OT CETKW 3KpaHa.
dnanasoH 50 Om, 1 MOM
11.6.6 Bbi6op TMNa npobHuka
Obwwne K ocumnnorpady MoxeT 6biTb NOAK/IOUYEH IMB0 NOTEHUManbHbIA, NMH6O0 TOKOBLIN
cBeaeHus MPO6HUK.
OyHKLUUN 1. HaxaTtb kHonky CH1/KAH1.
naHesnm 1
2. Ucnonb3ysa dyHKUMOHANbHYO KHONKy CiegCrp,
NnepenTn Ha CTP. 2 MEHI0 HACTPOMKKN KaHana 1.
3. MNocnepoBaTefnibHO HaxuMas  PYHKLUMOHANbHYIO
KHOMKY EgV3m, Bbib6paTb TMN NpobHuka:
noteHumanbHbin (V);
TOKOBbIN (A).
4. 3HayeHue YCTaHOBIEHHOIO mMmnegaHca
yKa3blBaeTcs cnpaBsa oT CEeTKMU 3KpaHa
(n3meHsaTCA en. naMepeHuns Koad. ycunenums).
11.6.7 Bbi6op ypoBHA ocnabneHuns npobHuka
O6wune ATTEeHIaTop NMPobHMKa CNyXUT Ans ocnabneHmss BXOAHOrO CUrHasna Tak, 4ytobbl
cBeaeHus OH nonagan B AOMYCTMMbIA AMana3oH BXOAHbIX YPOBHeN ocuunnorpada. Beibop
ocnabneHnss npobHMKa B MEHK HACTPOMKM KaHana perynampyer macwTtab no
BEPTMKANM TakuMM o06pa3oM, 4yTobbl BenmumHa Ko3d. ycuneHus oTpakana
NEeNCTBUTENbHYIO BEIMYMHY CUTHaNa, NOCTynatowero oT UCTOYHMKA.
Mo ymonyaHuto yctaHaBnmBaeTcs kKoad. ocnabnerHusa 1:1 (1X).
DyHKLUU 1. HaxaTtb kKHonky CH1/KAH1.
naHesnm

2. Onsa 3agaHunsg kKoad. ocnabneHns npobHuka, HaxaTb
dYHKUMOHaNbHYO KHONKY Jenutesib U, UCNonb3ys
YHUBEpCanbHbIN perynatop YcraHoBKa, yCTaHOBUTb
Tpebyemoe 3HayeHune.

3. [Ina akTMBaLUKM HaXaTb KHOMKY-PEerynaTop YcraHoBKa.

4. 3HauyeHMe YCTAHOBMIEHHOIO KO3d. ocnabneHus

yKa3blBaeTCs CnpaBa OT CETKM 3KpaHa.

70



dnana3oH

Koad. ocnabnenuns NHavkaTop

1:1 1X
5:1 5X
10:1 10X
50:1 50X
100:1 100X
500:1 500X
1000:1 1000X

BHuMaHuMe!

KoaddpurumeHT ocnabneHnsa He BAMSIET Ha caM curHan. OH TONbKO MeEHsieT
MaclwTab oTobpaxeHUsa HanpsXXeHUs/Toka Ha aucnsee.

11.6.8

MHBepTpOBaHMue ocUM/IIOrpaMmMmbl

O6wune
cBeaeHuS

HeobxoaMMo uMeTb BBWUAY, YTO GYHKUMS WHBEPTUPOBAHUSA BIMAET Ha
pe3ynbTaTbl MaTeEMaTUUYECKUX Npeobpa3oBaHns U aBTOMATUUYECKNX U3MEPHENIA.

DOYyHKLMNU
naHenm

1. HaxaTtb kHonky CH1/KAH1.

1

2. Ncnonb3ys dyHKUMOHanbHyto kKHonky CreaCrp, Cnen CTp
rnepenTn Ha CTP. 2 MEHIO HACTPOMKM KaHana 1. Crp 12

3. MocnepgoBaTeNbHO  HaxuMas  OYHKLWOHAJbHYO
KHOMKY  MHBepcusi,  BK/OYAETCSA-BbIK/IlOYAETCS
pPEXWUM MHBEPTUPOBAHMUA CUTHanNa.

11.6.9

OrpaHuyeHMe noJsioCbl NPOoNycKaHuaA

Ob6bwune
cBeAeHUS

OrpaHuyeHne WNPUHbI MOSI0ChI MPONYCKaHUs NPUBOAUT K pUIbTPaLNN BXOAHOIO
CUrHana nosIoCoBbIM (PUILTPOM. DTa (YHKUUSA MPUMEHSEeTCs AN OTCevYeHus
BbICOKOYACTOTHOIO LWyMa AN OYMCTKU POPMbl OCUMIINIOrPaMMbl.

Ocuwnnnorpad obecneymBaeT ABa pexuMma:

nonHaa MM - nponyckakTca BCe YacTOTHble KOMMNOHEHTHI B npeaesiax nosochl
NponycKaHus KOHKPETHOW Moaenun ocumnnorpada;

20 M - vacTtoTa cpesa O®BY cocTtasnsert 20 Mlru.

Mo yMonuyaHuIo yCTaHaBAMBAETCHA Mofloca nponyckaHua 6e3 orpaHuyeHun
(nonHas).

Mpn yctaHoBKe KO3d. ycuneHus 2 MB/aoen, aBToOMaTMUECKN BKJIIOYAETCA PEXNUM
OrpaHMYeHMst MOSOCbI MPOMNyCKaHus. B 3TOM cryyae orpaHM4YeHMEe MOCTOSHHO
nencreytowee (He oTKOYaeTcs).

DOYyHKLMN
naHesnm

1. HaxaTtb kHonky CH1/KAH1.

2. NMocnepoBaTenbHO  HaxuMass  PYHKUMOHABHYIO
KHonky Orpfifl, BbibpaTb TpebyeMbln pexmm.

3. Mpn BkAOYEHUN orpaHudeHusa T, BKAOYaeTcs
uHauKaTop «B» B none napaMeTpoB akKTUBHOIO
KaHana.
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Mpumep

MonHasa nonoca nponycKkaHus

Mpenen nonockl nponyckaHusa 20 My,
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12 CncreMa CUMHXpOHM3aUuum

CuctemMa CWMHXPOHM3aUMW oOnpeaensieT YCNoBWUS, MNpU  KOTOPbIX ocuuinorpad crabuibHO
oTo6paXaeT ocuMnnorpamMmmy.

Ocuunnorpacdbl  cepun  AKWUM-4126 obnagatoT pasBUTOA  CUCTEMOM  CUHXPOHM3ALMUMU,
obecneunBatoLlel cregytowme ycrioBus 3anycka: no GpoHTY, Mo CKOPOCTM HapacTaHusa GpoHTa,
no ASMTENbHOCTM mMnynbca, TB (BMAEO) CUrHasoM, MO WMHTEpBAy MeXxay WMMNysbCaMu, Mo
napaMeTpaM OKHa, MO paHTy, No wabfoHy (NnorMyeckne ycnoBusi), OT/IOXKEHHbIN 3amnyckK, Mo
3af4aHHon nocneposaTtenbHoctn (IIC, SPI).

12.1 YcnoBua 3anycka

DpoHT 3anycK rno MpoHTY SABASETCA NPOCTEMLIMM TUMOM 3anycka. 3anyck rno poHTY
NpOUCXOAMT, KOrga CurHasna nepecekaeTr aMnauMTyaHbIA Mopor Kak ¢
NOMOXUTENbHbLIM, TakK W C OTPUMUATENbHbLIM HAaKJIOHOM, C BO3MOXHOCTbIO
yAepXaHusa 3anycka no 3ajaHHOMY BPEMEHHOMY MHTepBasny.

3anycK No HapacTawLweMy PpoHTY

3anyck rno crnaaatollemMy hpoHTy

CKOpOCTb 3anycK no 3aJaHHOW CKOPOCTU HapacTaHus unu cpesa poHTa, onpeaensiemMon
HapacTaHua  [MpPOXOAO0M OT NnepecevyeHus 1-ro A0 NnepeceyeHnss 2-ro NoporoBbIX YPOBHEN B
TeyeHne BpeMeHu, KoTopoe 60sibliie, MeHbLIE, HaxoAMTCs B nNpeaenax WUav BHe
npenenoB YCTAHOB/EHHOr0 BPEMEHHOr0 WHTepBana. [loporoBblie BeSIMUYUHBI
Tak)Xe MOXEeT 6bITb 3aaHbl.

A [oporosble Be/IMYUHbI

o) B [CkopocTb (BpeMs) HapacTaHus

-

®

JdNnTenbHOCTb [3anycK Mo OKOHYAHMUIO MONOXUTENBLHOIMO UM OTpULATENBHONO UMNYyJ/bCca, Koraa
nMnyJsibCa AJIMTENBHOCTb MMNYJ1bCa 6onble, MeHblle, HaxoaAUTCA B npegenax WM BHeE
npeaesioB YCTaHOBﬂeHHOVI ANNTENIbHOCTMU.

3anyck no OKOH4YaHMIo MONOXNTENIbHOIO
MMnysbCa, Korga ero AlanmtenbHOCTb 6onbwe
YCTaHOBﬂeHHOVI BENMNYUHDI.

TB curHan 3anyck no oTpuuaTenbHOMY (POHTY CUHXpouMmnysbca TB
curHana ctangapta: NTSC wnu PAL (SECAM) c Bbibopom
cTpokn un nonsa; HDTV (720p, 1080p, 1080i) ¢ BbIbOpOM
kagposon passeptkn (50 wam 60 Tu) W CTpOKK;
nosib30BaTeNIbCKME YCTaHOBKM C BbibopoMm nond (1, 2, 4,

8), ctpok (300..2000), passeptkm (25, 30, 50 wnanm 60 TIuy), nopsaka
yepegoBaHusa cTpok (1:1, 2:1, 4:1, 8:1).

NHTepBan 3anyck MO BTOPOMY MOMOXWUTENbHOMY WAW OTpuuaTenbHOMYy GPOHTY, Koraa
NPOMEXYTOK BpeMeHn Mexay ¢poHTamMu 6o0sblle, MEHblle, HaxoaAuTCcs B
npeaenax winM BHe NpeaenioB YCTaHOBIEHHONO BPEMEHHOMO UHTepBana.

3anyck Mo BTOPOMY MOJIOXUTENbHOMY (QPOHTY,
Koraa npoMexXyTOK BpPeMeHW Mexay ¢GpoHTamMm
60/bllie YCTAaHOBIEHHOIO BPEMEHHOr0 MHTEpBana.
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OKHO

3anycK, Korga ypOBeHb CUrHana BbIXOAUT 3a npeaensbl
YCTAaHOBNEHHOrO «OKHa» (nepecekaeT BEPXHIOW WIn
HWXXHIOIO rpaHuLbl).

PaHT

3anycK, Koraa MNOoNOXUTENbHbIN UANM OTpuUaTeNbHbIM MUMNYAbC NepecevyeTr 1-i
MOPOroBbIM YPOBEHb U, HE NepeceKkas 2-n, MOBTOPHO nepeceyeT 1- B TeyeHne
BpeEMeHU, KoTopoe 6onblue, MeHblUe, HAXOAUTCA B Npeaenax unn BHe npeaenos
YCTaHOB/IEHHOIr0 BPEMEHHOIO UHTEpBana.

) - A — nMnynbC

= b - paHT
A
© L“"_FE B - BepxHuii nopor

" — HMXXHKUI nopor

3anyck, Korga NMOIOXUTENbHbIN MMNysbC
nepeceyer 1-W MOPOroBbIi YypOBEeHb W, He
nepecekasl 2-W, MOBTOPHO Tnepece4yer 1-i B
TeyeHne BpeMeHU, COOTBETCTBYIOLEro 3a4aHHOMY

YCNOBUIO.

OTNOXEHHbIM

3anyck npu nponajaHuM curHana Ha BpeMs 6onblie 3aA4aHHOro Mo YCOBUIO

3anycK POHT MNKM cocTosiHue.
3anyck, korga 6navxkamwme @GpPOHTbl OAHOMMEHHOM (yCnoBue <«MPOHT») nan
pPa3HOMMEHHOMN (YCI0OBME «COCTOSIHME») MOASPHOCTM OTCTOAT APYr OT Apyra Ha
BpeMs 6osblue 3a4aHHOrO.
Ycnosue «dpoHT»
YcnoBue «COCTOSAHME»
F—"> ——»
— — —
o > 3
B T J]
3anyck Banyck Janyck 3anyck
LLla6noH CUHXPOHM3aLUUS pa3BepTKM KOMOMHaUMen CMrHanoB OT pasfIMYHbIX UCTOYHMKOB

(kaHanos). MNpu cozaaHMM yCnoBusa 3a4atoTCsl YPOBHUM AN Ka)XA0oro U3 KaHanos,
KOTOpble 3aTeM CBA3bIBAOTCA Mexay cobon normvyeckmmm dpyHkumamm (U; NW'HE;
nnn; WIN'HE), C BO3MOXHOCTbI YyAepXaHus 3anycka no 3agaHHOMY

BPEMEHHOMY MHTEpBany.

12.2 NMapameTpbl CXeMbl 3anyckKa

Bce npmnBeaeHHbIE HUXXE NapaMeETPbl ABNAOTCA obwmmMn ans Bcex TUNOB curHana 3anycka, ecnum

HE YKa3aHO MHOoe.

NCTOYHUKMN
CUrHana
3anycka

KAH1 - KAH4

BxoaHble curHanbl Ha KaHanax 1~4

BHewHwnin (EXT)

CurHan BHelwHero 3anycka

BHewHNi yepes
nenutens (EXT/5)

CurHan BHelwHero 3anycka
ocnabneHHbI aTTeHoaTopoMm 5:1

dwvana3oH: £ 8 penenun

EXT TRIG

CeTb nutaHusa (AC
Line)

CurHan ceTm nepeMeHHoro Toka
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Pexnmbli
3anycka

ABTOKONEDATENBHBIN

Ocuunnorpad reHepupyeT BHYTPEHHUE CUMHas bl 3arnycKa
npu OTCYyTCTBMW cCobbITUA 3anycka ans Toro, 4Ttobbl
obecneynTb MNOCTOSAHHOE O6HOBAEHWE OCUMIOrPaMMbl
He3aBMCMMO OT cobbITM  3anycka. 3TOT pPeXuMm
BblibMpaeTcs NpyM NpocMoTpe ocuumnsorpamm npu 6onee
MeasIeHHbIX pa3BépTKax. YcTaHaBnnBaeTcs no
YMONYaHMIO.

PKaywnii

Ocuunnorpad QopMupyeT ocuuanorpamMmy TOJSIbKO MNpu
BO3HWUKHOBEHWUWN COBbLITUS CUHXPOHU3ALNMN.

OaHOKpaTHbIN

Ocuunnorpad dopmumpyeT ocumagorpammy npu
HacTynneHun cobbiTUa 3anycka, M 3aTeM npekpaliaeT
cbop AaHHbIX. [N NMOBTOPHOro 3anycka crnefyeTr CHoBa
HaxaTb KHOMKY Single/OAHOKPaTHbI.

Bung cBasun

MocTosAHHbIN TOK (DC)

CBA3b BX04a CXeMbl CUHXPOHM3AUMW MO MNOCTOSAHHOMY
TOKY (OTKPbITbIA BXOA).

MepeMeHHbIN TOK
(AC)

CBsI3b BXOAa CXEMbl CUHXPOHM3AUUU MO MEPEMEHHOMY
TOKY (3aKpbIThi BX0A). Bnokunpytotcs kKoMnoHeHTbl DC n3
Lenen curHana sanycka.

BY punbtp (HF Rej)

OUNbTP YaCTOTHbIX KOMMOHEHT cBblwe 1,27 MlMy

HY dunbTtp (LF Rej)

OuNbTp MOCTOSSHHOW  COCTaB/ISAKOWEN UM YaCTOTHbIX

KOMMOHEHT Hmxe 2,08 MI'y

dOUNbLTP WyMa

ObecneumnBaeT cBSA3b MO MOCTOAHHOMY TOKY C HU3KUM
YPOBHEM YYBCTBUTEJIbHOCTU ANA NoAaB/IEHNA WyMa.

Ecnu NCXOAHbIN curHan CUbHO 3alyMieH,
peKoMeHAyeTcsl, BO-NMepBbIX, NCMOJIb30BaTb MUAbTPaUnto
B KaHajle CMHXpPOHM3auuM U, BO-BTOPbIX, pexum cbopa
NaHHbIX «YCpeaHeHue».

OpOHT 3anycka

3anycK No HapacTatouweMy QpoHTY.

3anyck no cnagawoouemy GpoHTy

ofgh

He wMeeT 3HadeHus (ToNbko A4ns  Tuna
Rise & Fall/HapacTtaHune n Cnaa)

3anycka

YpoBeHb
3arycka

BennumnHa ypoBHA u
pa3BepTKU:

Touka 3anycka no
nonox. GpoHTy

Touka zanycka
OTPHLL. (PPOHTY

TMN GpoHTa onpeaenstoT MOSOXKEHME TOYKM 3anycka

no

PerynvmpoBka ypoBHS

PerynnpoBka ypoBHS 3anycka
BPYUYHYIO MpPpU MOMOLUU PYUKH
YpoBeHs.

YctaHoBKa Ha 50 %

Ecnn HaxaTb KHOMKY-perynsatop YpoBeHb, TO YypOBEHb
CMrHana 3anycka ycraHasnmBaeTcs Ha 50 % amnauTyabl
ocuUMANOrpamm.
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NHanKkaTop ypoBHA CnpaBa OT CeTKM 3KpaHa

MONOXXEHME YPOBHSA 3anycka
oTobparkaeTcs B BUAE
MHAMKaTopa-TpeyrofibHMKa
(puc. 8.2, nos. 11):

cnpaBa OT ceTku 3kpaHa (puc. 8.2, no3.10):

CH1 wuvcTouyHuK cuHxpocurHana KAH1,
Intvl cuHXpoOHM3aUMSA MO YCNOBUID «MHTEpPBan

MHONKATOP CMHXPOHWM3aunnm no
DC CBA3b BXO04a CXEMbl CUHXPOHM3aUMKN Mno

L

Mexay mMmnynbcamm>»,

NOJIOXUTENIbHOMY (DPOHTY,

NOCTOSAHHOMY TOKY,
=-8.00 mV Benn4ynHa ypoBHs 3anycka 8 MB.

YaepxaHue YaepxaHue BpemeHHOM MHTepBan Mexay cobbiTMeM U crlepylowmm
3anycka MOMEHTOM 3anycka pa3BepTKM.
YoepxxaHue obecneumnBaet CTabunbHOCTb
CMHXPOHU3ALMKN CIIOXHbIX (COCTaBHbIX) CUTHAsOB.
JinanasoH 100 Hc...1,5
NHankaums MapamMeTpbl CXeMbl CUMHXPOHM3auMM OTObpaXkaroTcs

It (@R
+ oC
L -8.00mw

12.3 HacTtponka napaMeTpoB CMHXPOHM3aALUMN

NCTOUYHNK

1.

Ha MueBom naHenu HaxaTb KHOMKY
SetUp/MeHoCuHxp.

. HaxxaTb dYHKUMOHaNbHYO KHOMKY MWCTOYHUK W,

MCMNOoNb3ys YHMBEpPCANbHbIN perynatop YcraHoBKa,
BblbpaTb WCTOYHWK CUMHXpoOcurHana (Hanpumep,
kKaHan 1). [Ana akTMBauuMm HaxaTb KHOMKY-
perynatop YcraHoBka.

T OHME
LAHT

Pexxnum

Ha nuueBolii naHenuM HaxaTb COOTBETCTBYHLLYO
KHOMKy (Hanpumep, Auto/ABT0).

YpoBeHb

Onsa obecnevyeHns ctabunbHOCTU OCUMANOTPaMMBbl,
YCTaHOBUTb TpebyeMblli YpOBEHb CUHXpPOCUIHana c
NMOMOLLbIO perynsatopa YpoBeHb Ha NMLEBOW NaHenn
npubopa.

Ecnn HaxaTb KHOMKY-perynsaTtop YpoBeHb, TO YpOBeHb CUrHana 3anycka
yctaHaBnuBaeTcs Ha 50 % amnnauTyabl ocuunnorpamm. Ecnn Bo BXOAHOM
KaHasie yctaHoBJsieH BuA cBsa3m AC, TO ypoBeHb yCTaHaB/nBaeTcsa paBHbiM O

B (Mnn 6NM3KNIN K HY1eBOMY 3HAYEHUID).
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3. CnpaBa OT CeTKM 3KpaHa oTobpaxaeTcst NooXKeHMme
YPOBHS 3anycka B BuAe MHANKATOpa-TpeyrosbHUKa
W BENMYMHA YPOBHS 3anycka (napameTp «L»).

Buna cBa3n 1. Ha nmueBon naHenmu Ha)kaTb KHOMKY
SetUp/MeHoCuHxXp.

2. HaxaTb @yHKUMOHaNbHYKO KHOMKY CBs3bBXx u,
NCNONb3ys YHMUBEPCasbHbINA perynsatop YcraHoBKa,
BblbpaTb  BUA  CBS3MU Mo  BXOAYy  CXEMbl
CUMHXpOHM3aunm (Hanpumep, oTKpbITbin Bxoa/DC).
Ons  akTMBaumm  HaxaTb  KHOMKY-perynsatop
YcraHoBKa.

YaoeprxaHune 1. OctaHoBuTb C6Op JAaHHLIX, HaXaB Ha JNLEBOWN
3anycka naHenu kHonky Run-Stop/Myck-Crorn. I

Mycxk

cron

2. Wcnonb3ys opraHbl MacwTabupoBaHUA W CMELEHUS MO TOpPU3OHTaNIn, C
NMOMOLLbIO KYpPCOpPOB oOMpeaenntb nepuos MoBTopeHus curHana (Tc).
BennunHa yaepxaHusa BbibMpPaeTCcs, Kak NpaBuio, HECKOJ/IbKO MeHblle Tc.

3. Bkntouutb cbop AaHHbIX M Ha NULEBOK NaHenu
HaxaTb KHOMKy SetUp/MeHoCuHxp.

4. Haxatb @YHKUMOHANbHYK  KHOMKY Tun W,
NCNONb3ys YHMUBePCasbHbIM perynsaTop YcraHoBKa,
BblibpaTb YyCnoBue, noaaepXxuBalollee 3aaepxKy
3anycka (HanpuMmep, ®poHT). [Ana akTuBauuu
HaXkaTb KHOMKY-perynatop YcraHoska.

5. Mo yMon4aHuilo QyHKUUS yaepXaHus OTKK4eHa.
Ons BKNOYEHMS HaxaTb MYHKLMOHANbHYO KHOMKY
Yaepx v, NCnonb3ysa YyHUBEpPCasbHbIA pPerynsaTop
YcraHoBKka, ycTaHoBUTbL TpebyeMmoe 3HaueHme.

Y e B bIk J1

OunbTp wWymMa (1. Ha nnueBom naHenm HaxaTb KHOMKY
SetUp/MeHCuHXP.

2. HaxaTb (YHKUMOHaNbHYKO KHOMKY Tun n,
NCMoNb3ys YHUBEPCanbHbIN perynsatop YcraHoBkKa,
BblibpaTb ycsi0BMe 3anycka, NpyM KOTOPOM AOCTYMHA
dyHKUMA  punbTpauum  WYMOB B KaHane
CUHXPOHM3aLNN (Hanpumep, ®pPOHT). ans
aKTMBaUMM HaXxaTb KHOMKY-PerynsaTop YcraHoBKa.

3. lNocnepoBatenbHO Haxumas  GYHKUMOHANbHYHO
KHOMKY @uabTplllyma, BKIOYAETCA-BbIKIOYAETCA =
pexnm punbTpaunm.

PuneTp LLytaza
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12.4 Hactpo#ka ycsioBui 3anycka

OpoHT 1. Ha nnueBow naHenu HaXxaTb KHOMKY
SetUp/MeHoCuHxp.

2. Haxatb  QyHKUMOHaNbHYK  KHOMKY Tun n,
MCMNONb3ys YHUBEpCaANbHbIN perynarop YcraHoBKa,
BblbpaTb ycnosue 3anycka @poHT. Ana akTusauum
HaXaTb KHOMKY-perynsarop YcraHoBKa.

3. HaxaTb (YHKUMOHANbHYK KHOMKY MCTOYHMK W,
MCNOMb3YyS YHUBEpPCabHbIA perynsatop YcraHoBKa,
BblbpaTb WCTOMHUK CUHXpOCUrHana (Hanpumep,
kaHan 1). [Ona akTuBauuMm HaxaTb KHOMKY-
perynaTop YcTaHoBKa.

T OHME

4. HaxxaTb (QYHKUMOHANbHYIO KHOMKY Hak/ioH W,
MCNOSb3YyS YHUBEpPCa/bHbIN Perynsatop YcraHoBKa,
BblbpaTh bpoHT 3anycka (HanpumMmep,
MONOXUTENbHbIN). N8 akTUBaUUN Ha)kaTb KHOMKY -
perynaTop YcraHoBKa.

5. Ona obecneveHns ctabunbHOCTM OCLMANOMPaMMbl,
YCTaHOBUTb TpebyeMbli YPOBEHb CMHXPOCUIHana C
noMoLLbto perynsTtopa YpoBeHb naHenmu
CUMHXpoHM3aumm (puc. 8.1, nos. 12.1).

6. [1na 3anaHnsa BpeMeHU 3a4epXKu 3anyckKa, BbINOJHUTb Onepauun, onmcaHHble

B n. 14.3.
CKOpOCTb 1. Ha nnueBom naHenu HaxaTb KHOMKY
HapacTaHus SetUp/MeHoCuHxp.

2. HaxaTb  dYHKUMOHaNbHY  KHOMKY  Tun  nu,
WCNONb3ys YHUBEpCANbHbIN perynarop YcraHoBKa,
BblbpaTb ycnoBue 3anycka CkopocTh. [Ons
aKTUBaALUKUWN HaXaTb KHOMKY-perynatop YcraHoska.

3. HaxaTb (YHKUMOHANbHYK KHOMKY MCTOYHUK W,
MCNO/b3yS YHMBEPCAsbHbIA perynatop YcraHoBKa,
BblbpaTb WCTOYHWK CUMHXpocurHana (Hanpumep,
kKaHan 1). [Ans akTMBauuMm HaxaTb KHOMKY-
perynaTop YcraHoBKa.

4. MNocnepoBatenbHO  HaxumMmass  YHKUMOHAAbHYO
KHOMKY  HaksoH, BbibpaTb  @pPOHT  3anycka
(HanpuMep, NONOXKUTENbHBbIN).

5. MNepentn Ha cTp. 2 MeH (MCNosb30BaTb KHOMKY
CneaCrp) n, rnocnenoBaTesibHO Ha)kuMmas
dYHKUMOHaNbHYO KHOMKY BepxH-HuxH, BblbpaTb
napameTp 4Ns peryJmpoBKu:

BepxHee noporosoe 3HayeHue
Hw>kHee noporosoe 3HayeHue

Hanpumep, Bbi6paH napameTp «HwmxH» (noacseyeH
KypCOpom).
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. Ucnonb3ys perynaTtop YpoBeHb naHesnm

CUHXpOHM3auum (puc. 8.1, nos. 12.1), yctaHoOBUTb
TpebyeMoe 3HayeHuMe Kaxaom w3  MOoporosBbix
BEJINUMH.

. YCTaHOB/EHHbIE noporoBblie 3HaA4YEHUA

oTobpaxatloTca cnpaBa OT CETKW dKpaHa:

L1 - BepxHwWii nopor,
L2 - HVXHWI nopor.

800"

. Mepentn Ha ctp. 1 MeH (Mcnonb3oBaTb KHOMKY

CneaCrp), HaxaTb  (QYHKUMOHANbHYI  KHOMKY
3anyckKorga w, WCNofnb3ysa  YHUBEpCasbHbIN
perynatop  YcraHoska, BbibpaTb  flormyeckoe
YyCNoBus ANs CKOPOCTW HapacTaHusa ppoHTa:

< MeHblle YCTaHOBﬂeHHOVI BEMNYUHDI,
> 6onblie YCTaHOBHEHHOVI BEJIMYNHDI
<> NEXWUT B 3adaHHbIX npeagenax,

> < HaXoaAnTCA BHE 3adaHHbIX NpeaesioB

. HaxaTb coceaHolo (yHKLMOHANbHYIO KHOMKY W,

NCNonb3ys YHMBEpPCasNbHbIA perynaTop YCTaHoBKa,
3aflaTb TpebyeMoe 3HaYeHNe CKOPOCTN HapacTaHus,
Bblpa)KeHHOEe Yepe3 BPeEMEHHOI NapaMeTp.

J1nnuTenbHOCTb
MMMynbca

. Ha JIMLEBOWA naHesnu HaXxaTb KHOMKY

SetUp/MeHoCuHxp.

. Haxatb  dyHKUMOHanNbHYKO KHOMKY Tun n,

MCMNONb3ys YHUBEpCANbHbIN perynarop YcraHoBKa,
BblbpaTb ycnoBue 3anycka Ckopocthb. [Ons
aKTUBALUKUN HaXaTb KHOMKY-perynatop YcraHoska.

. HaxaTb dYyHKUMOHANbHY KHOMKY MCTOYHUK W,

MCNONb3YyS YHMBEpPCabHbIN perynsaTtop YcraHoBKa,
BblbpaTb WCTOYHWK CUMHXpocurHana (Hanpumep,
KaHan 1). [Ans akTMBauuMm HaxaTb KHOMKY-
perynaTop YcraHoBKa.

HCTOMHK
1

. Ana obecneuyeHns cTabuabHOCTU OCLMIIOTPaMMBblI,

YCTaHOBUTb TpebyeMblil YypOBEHb CMHXPOCUMIHana c
MOMOLLbIO perynsatopa YpoBeHb naHenu
CUHXpOHM3auum (puc. 8.1, nos. 12.1).

. NMocnepoBaTenbHO HaXnMmas CbYHKLI,MOHaJ'IbHYIO

KHOMKY lMonsipH, BbI6paTh NOMSAPHOCTb
3anyckatouiero CUHXPOUMNYJibCa (Hanpumep,
NoOSOXUTENbHAs).
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6. HaxxaTb pyHKUMOHaNbHYIO KHONKY 3anyckKorga w,
MCMNONb3ysa YHUBEpPCANbHbLIN perynaTop YcTaHoBKa,
BblbpaTb Nornyeckoe ycnosus Ana ANUTENbHOCTU

CUHXPOUMNYNbCa:

< MEHbLUE YCTAHOBJIEHHOW  BEIMYUHDbI,
> 6onblle YCTaHOBNIEHHOW BE/IMYUHBI
<> NexuT B 3aJaHHbIX npeaenax,
> < HaxoAuTCs BHE 3a4aHHbIX Npeaenos.

Hanpumep, 3anyck no MMnNyJsbCy MOSIOXUTENbHOW NOASIPHOCTU MPU YCIOBUN, HUTO
[IMTENbHOCTb MMMNYybca MeHblie 100 Hc.

= 100ns — b—100ns =] touca

7. HaxaTb cocefHiow QYHKUMOHANbHY KHOMKY U,
NCNoNb3ysa YHUBEPCalbHbIA perynsatop YCTaHoOBKa,
3a4aTb  TpebyeMoe  3HauyeHuMe  ASIUTENbHOCTM
nMnynbca.

TB curHan 1. Ha nnueBow naHenu HaXxaTb KHOMKY
SetUp/MeHioCuHxXp.

2. Haxate  QyHKUMOHaNbHYK  KHOMKY Tun n,
MCNONb3ys YHMBEpPCanbHbIN perynsTop YcraHoBKa,
BblbpaTb ycnosume 3anycka Bugeo. Qna aktueauum
HaXaTb KHOMKY-perynsatop YcraHoBKa.

3. HaxaTb (QYHKUMOHANbHYIO KHOMKY MCTOYHMK W, |u-"1;':TI'I'-IHL-1I-=.'

MCNONb3ys YHMBEpPCaNbHbIN Perynsitop YcraHoBKa,
BblbpaTb WCTOYHWK CUMHXpoOcurHana (Hanpumep,
kaHan 1). [Ona akTuBauuMm HaxaTb KHOMKY-
perynaTop YcraHoBKa.

(A1

4. YpOBEHb CUMHXPOHU3ALMN HEe perynnpyeTcs. YCTaHaBNMBaeTCa aBToOMaTMUYeCKu
Mo YpOBHIO CMHXpouMnysibca TB curHana.

5. Haxatb GyHKUMOHaNbHY0 KHoMKy CTaHgapTt w, CTaHnapT
MCNONb3YyS YHMBEpPCaNbHbIN perynsatop YcraHoBKa, Hactp
BbibpaTb ¢opmatr TB curHana  (Hanpwumep,
nosib3oBaTesIbCKMEe HacTpomku). [Ona akTuBauumu
Ha)xaTb KHOMKY-perynsaTop YcraHoBKa.

6. B 3aBMCHMMOCTM OT BbIBpaHHOro cTaHAapTa, MeH HAaCTpPoeK MMeeT BUA:
ctaHpapTHble ¢opmaTtel (PAL/SECAM, NTSC, HDTV) -

Tan LN ] r . ;
BEumaen i = (014

nosib3oBaTesIbCKMNeE HaCTPOVI KN —

MCTOMHMK CTaHaapT

HacTpolkm

Buneo KAH1T MNonesosaT

CraHgapTHbiii 7. TlocnenoBaTeNbHO  HaXuMas  YHKUMOHANbHYIO CUHXPOHMEALMA
TB curHan KHOMKY CuHxpoHu3aums, BbibpaTb pexum TB Brifop
CUHXPOHM3aUNK:

JIlo60#  CMHXpOHM3aUuMsS TB CUHXPOUMMYbLCOM;
Bb160p CUHXPOHM3aUMA MO 3a4aHHOW CTPOKe wn
nosio.
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8. Ons Bbibopa TB CTpOKKU, HaxaTb PYHKUNOHANbHYO

KHonky CTpoka W, WCNoAb3ys YHWBEpPCabHbIN
perynsatop YcraHoBka, 3apnaTb Tpebyemoe 3HaueHune
(Hanpumep, cTpoka 14). Ona akTMBauuMu HaxaTb
KHOMKY-perynsTop YcraHoBKa

{_TROKa
0014

9. lna Bblbopa nonsg TB kagpa, nocnenoBaTefnbHO

HaXxuMmatb  (PYyHKUMOHaNbHYKO  KHOMKy  [lone
(Hanpumep, none 2).

HecraHaapTt-
Hbi1 TB
curHasa

7. ONna HacTpoMKkn mHamBuayanbHbIX NapameTpoB TB

CUrHana, HaxaTb KHonky Setting.

napaMeTpoB:

YacTHanpos JTAHA

8. OTKpblBaeTCcH MnoaMEHI0 KOHMUIrypupoBaHms uHAMBMAyanbHblX  TB

9. Wicnonb3ys YyHUBEpCasnbHbIA Perynsatop YcraHoBKa,

3HayeHusa napamMeTpoB HecTaHAapTHoro TB curHana.

3apatb Tpebyemble

10. Ons  Bblbopa pexuma TB CUMHXPOHM3aUWMK,
Ha)xxaTb PYHKUMOHANbHYIO KHOMNKY CUHXPOHU3aLMS.
Mopagok  HacTpoMKWM  TakoW  Xe, Kak  Ans
cTaHgaptHoro TB curHana (nn. 7-9 «CTaHaapTHbIN
TB curHan»).

CHHXPOHMIaLME

OKHO

1. Ha nnueBom naHenm HaxaTb KHOMKY
SetUp/MeHoCuHXp.

2. HaxaTb  dyHKUMOHaNbHYO  KHOMKY  Tun  u,
NCnonb3ysa yHMBEpCaNbHbI perynaTtop YcraHoBKa,
Bbl6paTb yC/NoBMe 3anycka Bugeo. Ana akTuBauuu
HaXaTb KHOMKY-pEerynaTop YcraHoBka.

3. HaxaTtb @yHKUMOHaNbHYK KHOMKY MCTOYHUK W,
MCNONb3ys YHMBEpPCanbHbIN PerynsTop YcraHoBKa,
BblbpaTb WCTOYHWK CUMHXpoOcurHana (Hanpumep,
kaHan 1). [Ona akTuBauuMm HaxaTb KHOMKY-
perynatop YcraHoBska.

AT OMHME,
1

4. NocnepoBaTenbHO HaXnMmas d)YHKLI,MOHaJ'IbHYIO

KHOMKY Tun okHa, Bbl6paTb BapuaHT onpeneneHus
pasMepoB OKHa (HanpuMep, OTHOCUTESbHOE):

A6cosoTHoe 3a4al0TCA BEPXHSAS N HUXHSS
rpaHuupl;

OTHOCHTE/IbHOE 33[al0TCs CpefHee 3HauYeHue U
BEIMUYNHA OTKJIOHEHUS.

CITHOCHT ENk

5. Nlcnonb3ys yHUBepCasnbHbI perynstop YcraHoBka,
3apatb Tpebyembie 3Ha4YeHWs pa3MepoB  OKHa
(HanpuMep, Cp. 3HAYEHNE U OTKJ/IOHEHME).

6. YCTaHOBNEHHblE 3HauyeHUa oTobpa)kalTca crnpasa

OT CeTKM 3KpaHa:

ABCONIOTHbIE BENIMYUHBI —
L1 BepxHuii nopor (BepxH),
L2 HwxHun nopor (HuxH);

OTHOCUTENbHbIE BEIMUYUHBI —

C cpepHee 3HayeHue (YeHTp),

D BennyMHa OTK/IOHEHUS OT Cp. 3HaYeHus
(denbta).
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MHTepBan

. Ha nmueBom naHenu HaxaTb KHOMKY

SetUp/MeHoCuHXp.

. HaxaTb  (yHKUMOHANbHY  KHOMKY  Tun u,

MCNOb3ysa YHMUBEPCAsbHbIA perynatop YcraHoBka,
BbibpaTb ycnoBue 3anycka MHTepBasn. [Ons
aKTUBALMM HaXaTb KHOMKY-pPerynatop YcraHoBKa.

. HaxxaTb dYHKUMOHaNbHYO KHOMKY MWCTOYHUK W,

MCNOMb3YyS YHUBEpPCA/bHbIN PerynsaTtop YcraHoBKa,
BblbpaTb WCTOYHWUK CUHXpOCUrHana (Hanpumep,
kaHan 1). [Ans akTMBauuMm HaxaTb KHOMKY-
perynatop YcraHoBkKa.

MCTOMHME
1

. NMocnepoBaTenbHO HaXnMmas YHKUMOHANbHYO

KHOMKY  HaksioH, BblbpaTb GpOHT  3anycka
(HanpuMep, NONOXKNUTESNbHBbIN).

. HaxaTb dyHKUMOHanNbHYO KHoMNKy 3anyckKoraa w,

MCNONb3ys YHWUBEpPCanbHbIA perynstop YcTaHoBKa,
BblbpaTb f0Ornyeckoe ycrnoBue ANS ANNTENbHOCTU
WHTEepBana Mexay OAHOMMEHHbIMKM  (pOoHTaMU
nocsenoBaTesibHO NAYLWNX UMMYJIbCOB:

< MEHbLUE YCTaHOBﬂeHHOVI BEJIMYUHDI,
> 6onble YCTaHOBJ'IEHHOﬁ BEJIMYNHDbI
<> nexunT B 3aaHHbIX npeaenax,
> < HaXoaAnTCA BHE 3adaHHbIX NpeaesioB

. HaxaTb cocefHol0 (YHKLWOHANbHY KHOMKY W,

NCNoNb3ysa YHMBEpPCaNbHbIA perynaTop YCTaHOBKa,
3apatb  TpebyeMoe  3HayeHMe  ASIUTENbHOCTU
uHTepBana.

OTNOXEHHbIM
3anyck

. Ha nueBon naHenun Ha>aTb KHOMKY

SetUp/MeHCuHXp.

. HaxaTb  (dyHKUMOHanNbHy  KHOMKY  Tun  u,

NCNoNb3ys yHWBeEpCcasbHbIA perynstop YcTaHoBKa,
BblbpaTb YycnoBue 3anycka OmioxeHHas. [Ons
aKTUBaLMM HaxaTb KHOMKY-PerynsTop YcraHoska.

. HaxaTb (yHKUMOHANbHYO KHOMKY MCTOYHUK W,

MCMNOoNb3ys YHUBEpCANbHbIN perynarop YcraHoBKa,
BblbpaTb WCTOYMHWK CUHXpOCWUrHana (Hanpumep,
kaHan 1). [Ona akTuBauMm HaxkaTb KHOMKY-
perynatop YcraHoska.

lACTOMHHIAR
CAH1

. NMocnepoBaTenibHO HaXnMmas dYHKUMOHANbHYO

KHOMNKY  HaksioH, BblbpaTb  GPOHT  3anycka
(HanpuMep, NONOXUTENbHbIN).

. Ansa Bbl60pa ycnoeuda OTJ/IOXKEHHOINO 3anycka,

nocnenoBaTeslbHO  HaXxuMmatb  YHKUWOHANbHYO
KHOMNKY TunBpemeHn (HanpuMmep, GpPOHT):

¢pOHT Korga nocneaoBsatesibHO nayuimne
(POHTbI OHOMMEHHOK NMONSAPHOCTU OTCTOAT APYr OT
Apyra Ha BpeMs 6o/blle 3a4aHHOrO;

CocrosiHune Koraa nocsiefoBaTeNbHO uayLime
(PPOHTbI pa3HOMMEHHON NONSPHOCTU OTCTOAT APYr
OT Apyra Ha BpeMs 6onblue 3a4aHHOro.

Tun Bpemeru
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. HaxaTb dyHKUMOHaNbLHY KHOMKY Bpems n,

NCNoNb3ysa YHUBEpPCanbHbIA perynsatop YCTaHoOBKa,
3a4aTb Tpebyemoe 3HayeHue UHTepBana
OT/IOXKEHHOIO 3anycka.

Epenn

200ns

PaHT

. Ha nnueBow naHenun HaXaTb KHOMKY

SetUp/MeHoCuHXp.

. HaxxaTb  pyHKUMOHaNbHYO  KHOMKY  Tun  u,

MCMNOJib3yS YHMBEPCAsbHbLIA perynsatop YcraHoBka,
BblbpaTb ycnoBue 3anycka PaHT. Ona aktusauum
HaXxaTb KHOMKY-perynaTop YcraHoBKa.

. HaxxaTb dYHKUMOHaNbHYD KHOMKY MWCTOYHUK W,

MCNOMb3YyS YHUBEpCabHbIN Perynsatop YcraHoBKa,
BblbpaTb WCTOYHWK CUMHXpOCurHana (Hanpumep,
kaHan 1). [Ans axkTMBauuMm HaxaTb KHOMKY-
perynatop YcraHoBKa.

. MocnepoBaTenbHO  HaxumMas  YHKUMOHANbHYHO

KHOMKY lMonsipH, BbI6paTh NONSAPHOCTb
3anyckatoLero CUHXpOUMMYJbCa (Hanpumep,
MoOSIOXUTENbHAs).

. HaxxaTb pyHKUMOHaNbHYIO KHOMNKY 3anyckKorga w,

ncnonb3ys yHMBepcaanbM perynatop YcraHoBKa,
Bbl6paTb norn4yeckoe ycnosume AnUTENbHOCTU PaHT-
nMmnynbcCa:

< MEHbLUE yCT@HOBIEHHOWN BEMNYUHDI,
> 6onblie YCTaHOBﬂeHHOVI BETNYNHbDI
<> NEXUT B 3a4aHHbIX npeaenax,
> < HaXoaAnTCA BHE 3aAdaHHbIX NpeaesioB

. HaxaTb cocegHiolo (YHKUMOHANbHYK KHOMKY W,

NCNONb3ysa YHMBEPCaNbHbIA perynatop YCTaHoOBKa,
3a/laTb TpebyeMoe 3HaueHue ANUTENbHOCTU PaHT-
nMnynbca.

. NepeiTn Ha cTp. 2 MeH (MCNONb30BaTb KHOMKY

CneaCtp) n, nocnenoBaTesibHO HaXkumas
dYHKUMOHaNbHYK KHONKY BepxH-HuxH, BbibpaTb
napaMeTp Ans peryMpoBKU:

BepxHee NoporoBoe 3HayeHune
HucHee nNoporoBoe 3HaveHume

Hanpumep, BbibpaH napameTp «HuMxH» (noacBeyeH
KYypCcOpom).

Jamyck Korga

. Ucnonbsys perynaTtop YpoBeHb naHenu

CuHXxpoHmsaumm (puc. 8.1, no3. 12.1), ycraHoBUTb
TpebyeMoe 3Ha4YeHWEe KaxAoWn W3 MOoporoBbIX
BEJINYMH.

. YCTaHOBNEHHble noporoBblie 3Ha4eHuns

OTO6pa)Ka}OTCFI cnpaBa OT CETKWN 3KpaHa:

L1 - BepxHWU nopor,
L2 - HMXHWI nopor.

Furt CH1
O

L1
L2 -340m
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La6noH

. Ha nmueBom naHenu HaxaTb KHOMKY

SetUp/MeHoCuHXp.

. HaxaTb  (yHKUMOHANbHY  KHOMKY  Tun u,

MCNOb3ysa YHMUBEPCAsbHbIA perynatop YcraHoBka,
BbibpaTb ycnosue 3anycka LabsoH. Ans akTtusaumm
HaXkaTb KHOMKY-perynsatop YcraHoBKa.

. Ana Kaxaoro n3 KaHaJioB, ansd KOTOPpbIX

dopMupyeTcs  Nnormyeckoe  ycsioBue,  HaxaTb
COOTBETCTBYIOLLYIO dYHKUMOHANbHYO KHOMKY
(HanpuMep, kaHan 1) n, UCNoAb3ysa yHMBEPCasbHbIN
perynsatop YcraHoska, BblbpaTb TUN YPOBHSA':

Hu3KkMii HavMeHblUNIi B KaHase, HUXe YPOBHS
CMHXpOCUTHana WAM nopora AEeTEeKTUPOBaHUSA;
BbICOKMI Hanbornbllell B KaHasne, Bbllle YpPOBHS
CMHXpOCUTHana WM nopora JEeTEKTUPOBAHUS
HeBajKHO OrpaHWYeHWn Ha YpOBEeHb B KaHane He
HaknaabiBaeTca. He Ana BceX KaHasnoB MOXET 6bIThb
3a4aH 3TOT TUM YPOBHS.

HT Hi
- 00r

. cnonb3ys perynsaTtop YposeHb naHenm

cuHxpoHmsaumn (puc. 8.1, nos. 12.1), ycTtaHOBUTb
TpebyeMmoe 3HauyeHMe Kaxaom Wn3 MOoporoBbix
BENUUMH. N5 YPOBHSA «HEBaXXHO» perynupoBKa He
BbIMOJIHSAETCS.

. NepenTtn Ha cTp. 2 MeH (MCNOSb30BaTb KHOMKY

CnegCrp), HaxaTb  (PYHKUMOHANbHYK  KHOMKY
Jlornka v, VUCNonb3ys YHWUBEPCAbHbIM perynatop
YcraHoBka, BbibpaTtb TpebyeMyro  flOrM4eckyto
dyHKkuuto (Hanpumep, «N»):

U (AND),

WIn (OR),
WU-HE (NAND),
WJIN-HE (NOR).

ans aKTmBauuun HaXaTb KHOMKY -perynsatop
YcraHoBKa.

. HaxaTb cocegHiol0 YHKUMOHANbHYIO KHOMKY MU,

MCNONb3ys YHMBEpPCANbHbLIN perynsaTop YcTaHoBKa,
3agatb  Tpebyemoe  3HayeHWe  ANIUTENBHOCTU
nornyeckon yHKunm.

. YCTaHOBNEHHble noporoBble 3Ha4yeHuns

oTobpaxatoTca cnpaBa OT CETKW dKpaHa:

L HW3KUA YPOBEHb;
H BbICOKWIA YpPOBEHDb;
X ypOBEHb «HEBAXHO».

Hanpumep, ypoBeHb «1 L» - ana kaHana 1
YCTaHOBJ/IEH HU3KWUN YPOBEHb AETEKTUPOBAHMS.

L 000

. Onsa 3apaHus BpeMeHU 3a4epPXKK 3anyCKa, BbIMOTHNTb onepaunn, onmMcaHHblIE

B . 14.3.
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13 TEXHUWYECKOE OBCJ1Y>)KUBAHME

TexHunuyeckoe obcnyxmBaHme (TO) npubopa B npouecce 3KCrjlyaTauum 3akj4vaeTcs B
npoBeAEeHNN ABYX KannMbpoBOK: KanMbpoBKM KaHana BEPTUKANbHOMO OTK/IOHEHUS N KanMbpoBKU
npobHuka (KoOMMneHcauus ocuuiorpadumyeckoro genurtens). PekoMeHAyeTcsi BbIMOSHATb
yKa3aHHble KannbpoBKM KaXxabli pa3 B C/lyyae CMeHbl MecTa aKcnjlyataumm (M3MEHEHUS YCNOBUI
oKpyxawuwen cpeabl). Ecnu kannbpoBknm He 6yayT BbIMOJIHEHbI  AO/MKHbIM  06pa3oM,
oTobpa)keHHas popMa curHana 6yaeT UCKaXKeHa UM MOXET BO3PacCTU MOrpeLHOCTb U3BMEPEHUS
GDS-72000.

SkcnnyaTaumMoHHoe TO ocuumnnorpada 3ak/yaeTcs B MpoBeaeHun 2-yx KannmbpoBok:
KannbpoBKN KaHana BepTUKaNbHOMo OTK/IOHEHMS U KanubpoBku npobHmka (KOMNeHcauus BX.
eMKOCTMn penutensi). PekomeHayeTcs BbINOMHATH yKa3aHHble KannbpoBKM KaXabll pa3 npwu
CMEHe MecTa 3KcniyaTaumu npnbopa uam B clydyae U3MEHEHMUS YC/I0BUIA OKpYXKaloLllen cpeabi.

Ecnn kannbpoBkn He 6yayT BbIMOSHEHbI AO/MKHbLIM 06pa3oM, dopMa curHana Ha aucniee
byneT nckaxeHa Uan MOXET BO3pacTM NOrpeLwHocTb namepenmns GDS-72000.

85



14 NMpaBuna XxpaHeHuUs

14.1 KpaTtkoBpeMeHHOe XpaHeHue

Mpnbop ponyckaeT KpaTKoBpeMeHHoe (rapaHTUHOE) XpaHeHWe B KanuTaslbHOM He
OoTan/MBaeMoOM M OTanJIMBAaEMOM XpaHuUAULLax B YC0BUSAX:
e [ON19 HE OTanIMBAeMOro XpaHwauuwa:
TemnepaTypa Bo3gyxa ot - 10°C go + 70°C;
OTHOCMTENIbHAs BJI@XHOCTb Bo3gyxa Ao 70% npu Temnepatype +35°C m Huxe 6e3
KOHAEeHCauuun Bnaru;
e [ANA OTanJMBaeMoro XpaHunauua:
TeMnepaTypa Bo3gyxa ot +0°C pgo +50°C;
OTHOCUTENbHAs BJAaXHOCTb Bo3ayxXxa A0 80% npu Temnepatype +35°C um Huxe 6e3
KOHAEeHCauunu Bnaru.

CpoK KpaTKOBpPEMEHHOr0 XpaHeHUsa Ao 12 Mecsues.

14.2 AnuvTtenbHoOe XpaHeHue

OnutenbHoe xpaHeHne npubopa ocyLecTBNSEeTCS B KanuTasibHOM OTan/JiMBaeMOM XpaHuumLle
B YC/I0BUSIX:

TemnepaTypa Bo3gyxa ot -20°C go +70°C;

OTHOCUTEesNbHas Bl@XXHOCTb Bo3ayxa A0 80% npu Temnepatype +70°C u Hmxe 6e3
KOHAEeHCcaumun Bnaru.

Cpok xpaHeHus npubopa 10 ner.

B TeueHme cpoka xpaHeHus npnbop HeobxoAMMO BKJOYATb B CETb HE peXxe OAHOro pasa B
rog 4Ans npoeepku pabotocnocobHocTH.

Ha nepvoa AnuTenbHOro XpaHeHnsa U TpaHCNOPTUPOBaHMSA Npomn3BoanTCa obssaTesnbHa
KoHcepBauus npubopa.
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15 NTPABWUJ1A TPAHCIIOPTUPOBAHMUA

15.1 Tapa, ynakoBKka U MapKMpOBKa ynakoBKHU

Ons obecneueHus COXPaHHOCTH an6opa npwn TPpaHCNOPTUPOBaAHUN NMPUMEHEHA YK/1aA0o4Ha4da

Kopobka C amMopTM3aTopaMu U3 neHonaacra.

YnakoBka npuéopa nponsBoanTCa B cneaytollein nocneaoBaTeslbHOCTU:
1. KOPoB6KY C KOMM/IEKTOM KOMBUHMPOBaHHbLIM (3UI) yNoXuTb B OTCEK HA AHO YK/IAA0UHOM

KOpobKu;

. an60p NMOMECTUTb B MOJZINITUNIEHOBYIO YMNAKOBKY, NeEpeBA3aTb WMNaratoMm U rnoMecTtuTb B

KOpobKy;

. dKCNAyaTaunMoOHHYHO AOKYMEHTaun NoOMecCTUTb B MOSIMSTUNIEHOBLIA MaKeT u YJTOXNTb Ha

npubop nnu mexay 60KoBON CTEHKOM KOpobku 1 npubopom;

4. TOBApOCONPOBOANTENbHYO AOKYMEHTALMIO B NAaKeTe NOMECTUTb NoA KPbILKY KOPOOKMU;
. 06TSAHYTb KOPO6KY NAIACTUKOBOM NEHTOMN K oNoMbMpoBaTh;
6. MapKMpoOBKY YyMakoBKU Mpon3BoamTb B cooTBeTcTBUM ¢ TOCT 4192—77.

15.2 YcnoBua TpaHCnoOpTUpOBaHUA
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1. TpaHcnopTupoBaHue npubopa B YK/IaAoO4HOM KOpobKe MpoM3BOAUTCS BCEMU BUAAMM

TpaHcnopTa Npu TemnepaType oKpyxatuero sodgyxa oT MuMHyc 20 °C go natoc 60°C wm
OTHOCMUTEJIbHOM BIaXHOCTM A0 95 % npu TeMnepaType oKpyXkatowen cpeabl He 6onee natoc
30°C.

. Mpun TpaHCNOpPTUPOBaHUM CaMOSIETOM MPUBOP AO/KEH GbiTb pa3MelleH B OTanJMBaeMoM

repMeTU3NpoBaHHOM OTCEKE.

. Mpy TpaHcnopTMpoBaHUM Ao/kHA O6biTb MNpeaycMOTpeHa 3aliuMta  oT  nonajaHus

aTMOCGEpHbIX 0CaAKOB M MNbl/iM. He fonyckaeTcs KaHToBaHWe npubopa.

4. Ycnosus TpaHcnoptupoBaHus npmbopos no NOCT 22261-94.



16 FAPAHTUMHBIE OBA3ATE/IbCTBA

N3roTtoBuTenb rapaHTUpyeT COOTBETCTBME NapamMeTpoB npubopa AaHHbIM, U3MI0XEHHbIM B
pasgene «TexHWYECKMe XapaKTepUCTUKWU» MNpu ycnoBum cobniopgeHus notpebutenem npasun
aKCnyaTaumn, TexXHUYeckoro obcnyxmBaHMS WU XpaHEHUs, YKa3aHHbIX B HacCTosLeM
PykoBoacTBe.

[@apaHTUIMHbBIA CPOK yKaslaH Ha canTte www.prist.ru n MoxeT 6biTb M3MEHEH MO YC/IOBUAM
B3aWMHOW 4OrOBOPEHHOCTMH.
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