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Cneuuduxkauus o6opyaoBaHus

Moaynb VMI

Mopt USB

TepMuUHan anNeKTpoNUTaHUSA

KHonka
BKJ1IOUYEHUA
nuTaHusa

KaHnan A (CH-A1, CH-A2)

Kanan B (CH-B1,CH-B2)

AUX



HOJJ,KHIOLIEHME Kabens nogavyv NUTaAHUA

VMI ncnonb3yet akkymynatop aBToMo6UNA B KayecTBe UCTOYHUKA MUTAHUS.

C noMowbio kabena akkymynartopa VMI nogknouymTe KpacHYw 4Yactb Kabens
K knemMe (+) 6aTtapeun, a ee YepHY 4YacTb — K Knemme (-).

Kabenb akkymynatopa VMI wusonupoBaH, u4TtobObl He AoNYycTUTb KOPOTKOrO
3aMblKaHUs nNpu nogKknw4yeHUn K asTomMobunw. Ana ypobcTBa UCNONb30BaHUSA
B KaXAOM 3aXuMe npegycMOTpeHO OTBEpCTUe AJ1S BCTaBKU KaHaNbHOro 30HAA.

& OcTopoxHo!

Mpun nogknw4yeHun kKabensa nogayuM nutTaHua 6yabTe OCTOPOXHbI, YTOObI

HEe USMEHUTb NOJTAPHOCTb aKKyMynaTopa.



MopknioueHue kabens USB

Uto6bl nogknouutb VMI K nnaHwety, TpebytoTtca kabenu USB n OTG, Kak nokasaHo
HUXe.

*VMI He nogpepxuBaet 6ecnpoBOf4HYIO CBA3b.

USB to USB Mini 2.5m
(P/No.G1XDDCAQ07)

hlet
abietl

Micro USB to USB-F
(OTG Cable)
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& OcTopoxHo!

He wucnonb3yiite pgpyrve kabenu USB, kpome kabens USB (Homep uspenus
G1XDDCAO007), noctaBnsieMoro GIT. BosaMoxHO HecTabunbHoe pYHKLUOHUPOBaHUE
USB-nogknio4yeHus.

Pa3mMeuweHue VMI u Mepbl npef0CTOPOXHOCTHU

v" He pa3mMewjanTe 1 He nogBewunBaiTe 0CHOBHOW Kopnyc VMI paaoM c naMnoyKon.

v' Tpu NnogKNKYeHUN KaHanbHOro 30HA4a K 0CHOBHOMY Kopnycy VMI npoBepbTe
KN4 U MecTo BCTaBKWU.

v" Yt06bl oTCOEaMHUTL Kabenb SB, HaxMute dukcatop USB Ha ocHoBHOM Kopnyce
VMI u notaHuTe 3a Kabenb USB, 4Tobbl 0TCOERAUHUTDL ero.

v" pu BbiNnoNIHEHUN U3MepeHus ybeguTtecb, 4YTo Kabenu, Takme Kak Kabenb USB,
UCTOYHUK NUTAHUA NOCTOAHHOIN0 TOKAa W KaHamnbHbIA 30HA, He MewalwT paboTe
UCNOSTHUTESIbHOr0 MexaHu3Ma aBToMo6uNnA (oxnaxpaawuwuin BeHTUNATOP,

pPeMeHb BEHTUNATOpPa U T. N.).



v" He npumeHsauTte HanpsixeHue 110 B unu 220 B (nepeMeHHbIN TOK) npu
nUcnonb3oBaHUU OCHOBHOro kopnyca VMI. 3To MoxeT npuBecTu K cepbesHoMy
nospexneHuto VMI.

v Tpu ncnonb3oBaHuu ocuunnorpada nutaHve VMI gonxHo nogaBaTbCs

0T aBTOMOOUNbHOrro dKKyMynartopa.



O6wan cneuudukauua

3neMeHT XapaKTepuctuku
MuKpoKOHTpONep ARMS (S3C2410A), 208 MI'y,
RAM 32 Mb
MNamaTb
ROM 32 Mb

PabGouee HanpsixeHue

7- 35 B nocT. TOKa

JkcnnyaTtauusa
TeMnepaTypa

o1 0°C go 50 °C (o1 32 °F po 122 °F)

XpaHeHue

ot —20 °C go +80 °C (ot —4 °F po 176 °F)

JkcnnyaTtauusa

BnaxHocTb

Be3s koHpgeHcauuun, ot 0 °C go 10 °C (o1 32 °F go 50

°F)

95 % oTH. BnaxH., ot 10 °C go 30 °C (o1 50 °F no 86
°F)

70 % oTH. BnaxH., ot 30 °C go 50 °C (o1 86 °F go 122
°F)

XpaHeHue

Bes koHpeHcauuu, ot —20 °C oo 80 °C (ot —4 °F go
176 °F)

MoTpebnsaeMas MOWHOCTb

O6uwee ycnoswue: 5 Bt npu 12 B (auana3oH

ocuunnorpada 20 B)

Pabouuin pexum

Ocuyunnorpad), MynbTUMeTp, UCNbITaHUE METOL0M

MopenupoBaHuA

MaTepuan

Kopnyc (PC+ABS), koxyx (TPE)

abaputHble pa3Mepbl

uspenusa

235 x 109 x 60 MM

Macca

MpubnusutenbHo 730 r

CneyuduKauusa NpoBoAHOro

nogknoyeHus (nnaHwer)

YHuBepcanbHas nocnegoBartesibHas wuHa (USB)




Ocuunnorpad

JneMeHT XapaKTepuctuku
+400 MB, +800 MB, +2 B, +4 B, £8 B, +20 B,
[lnana3oH 2 KaHana
+40 B, +80 B, +200 B, +400 B
HanpsiXeHust
4 kaHana +4 B, +8 B, +20 B, +40 B, +80 B, +200 B, +400 B
N3Mepsembin | +o1 400 MB go +2 B +20B"
AunanasoH +oT 4B pno 80 B +200 B
JINHEeNHoro
HanpsiXXeHusi +o1 200 B no
+400 B
NOCTOSAHHOI O +400 B
ToKa
100 mkc, 200 MKc, 500 Mkc, 1 Mc, 2 Mc, 5 Mc,
2 KaHana 10 Mc, 20 Mc, 50 Mc, 100 mc, 200 mc, 500 mMc,
[Owana3oH 1c.2c.5¢c
BPEMEHH 200 MKc, 400 MKc, 1 Mc, 2 Mc, 4 Mc, 10 Mc,
4 kaHana 20 mc, 40 Mc, 100 Mc, 200 Mc, 400 Mc, 1 ¢, 2 c,
4c
> KaHana MakcumMym 500 Tbic. UMNYnNbCOB B CEKYHAOY
CkopocTtb Ha KaHasn ogHOBpeMeHHO (MMKOBbIN pexuM)
3aMepo M 250 . 0 e
amMepoB A xanana aKCUMyM TbIC. UMNYNbCOB B CeKYyHAY

Ha KaHan o4HOBpeMeHHO (MUKOBbIN pexuM)

BepTukanbHoe paspelueHue

10 6ut

Pexum 3aMepoB

06w unin pexxuM/NUKOBbIN pexXuM

CoepguHeHue nepeM. TOK/NOCT. TOK

MoppepxuBaeTca

BxogHoe conpoTtuBneHue

2 MOM Ha cTopoHe 3a3eMseHuns

& OcTopoxHo!



v Mpu U3MepeHUn NUHEINHOr 0 HaNpsDKEeHUNA B 2—KaHaNbHOM peXxuMe ans
KOMMepuUecKoro aBTomMo6uns c ucnosnb3oBaHueM HanpsbxeHus 20 B unu sbiwe,
Aaxe ecnu usMepsieMoe HanpsXXeHue HaxoauTca B guanasoHe ot 400 MB no 2 B,
OHO He GyaeT npaBUNTbHO U3MEpeHO, eCJIu A uana3oH ocuunnorpadga ycraHoBsieH B
3HauyeHue ot 400 MB no 2 B.
Ecnu B aBTOMOOGUIe ucnonb3yetca HanpskeHue 20 B unu Bbiue, BbiNONHUTE
U3MepeHue nocsie U3MeHeHUA [ uanasoHa HanpsxeHus ocuunnorpadga Ha 4—- 80B.
MNpumep. Ecnu Mexay kneMmon B reHepatopa KOMMepuyeckoro aBToMobuna n KriemMmomn
«+» aKKyMynatopHon GaTapeu BO3HUKIO NUHenHoe HanpsxeHue 500 MB, ero MoxHO
uM3MepuTb 06bl4HbIM 06pa3oM, YcTaHOBMB AMaNa3oH HanpsXeHus ocuunnorpada kKak 4—
80 B, a He 400 MB - 2 B.



MynbTuMeTp

IneMeHT XapaKTepucTuku
[dwnana3oH
+ 400 MB, = 4 B, + 40 B, + 400 B/npumMeHsieTcs
HanpsAXeHus

MNOCTOAHHOIO TOKaA

dBToMaTu4yeckoe ornpeaerieHue gumanasoHa

dwnana3oH
aKTUBHOIO

HanpaXxeHuda

ot 0,1 OM go 10 MOM/npumMeHsieTca aBToMaTuyeckoe

onpeaesnieHue guana3soHa

JlnanasoH 4acToTbl

ot 1y oo 10 kMu/noporoBbili ypoBeHb 4YacToThbl: OT 2,5 + o0

0,5B

Pabouun guanasoH

ot 0,1 10 99,9 % npu 3HaueHusx ot 1 My go 100 My,

ot 1,0 80 99,0 % npu 3HauveHusx ot 100 Ny go 1 kl'y,

oT 3,0 o 97,0 % npu 3HaveHuax ot 1 kKlMy oo 3 klMy,

ot 5,0 80 95,0 % npu 3HaveHusax ot 3 kly, go 5 kly,

ot 10,0 oo 90,0 % npu 3HaveHusax ot 5 kl'y, go 10 klMy,

dwnana3oH
OJINTeSIbHOCTHU

uMmnyJsibcCa

ot 10 Mkc go 1000 Mc




MopenupoBaHue

3neMeHT XapaKkTepuctuku
Hdwnana3oH
BbIX04HbIX or0 a0 508
Bbixop -
3HayYeHun
HanpsiXeHusi
MpuHyauTenbHblid | ECM - BbIXOAHbIE JaHHbIE BbIXOAAT 3a Mpejesib
0CTaHOB Anana3oHa BbIXOAHbIX 3HadeHunn (ot 0 go 5,0 B)
Hdwnana3oH
BbIXOA4HbIX ot 1Ty o999 Iy
3Ha4YeHun
Pexum
50 %
BbixogHast akcnnyartauyumm
YpoBeHb
Hacrota Makcumym: 5 B, MuHumym: O B
HanpsaXeHus
Ecnm BbIXOAHbIE AaHHble Ha CTOPOHE 3a3eMJieHUs
MpuHyguTEenbHbIN
AWTaHWA  BbLIXOAAT  3a Npejenbl  AMana3oHa
OCTaHOB
Hanps>xeHun ot (—)1,0 B so 60 B
Hdwnana3oH
or 1Ty ao 999 Iy
4acToThl
CpeacTBO Pa6ouuin oT 18099 % npwu 3HaveHumax ot 1 Ty o 99 'y (1 %
ynpaBneHus AunanasoH nan 10 % no dase)
npuBOL4OM [nutenbHoOCTb ot 10 5o 90 % npw 3HaveHuax ot 100 My go 999 Iy,
umMnynbca (MeHee 10 % no dase)
JlonycTuMbIN TOK | 3aBMCUT OT YacTOTbl MK pPeXnma pPaboTbl




OnucaHve pyYHKLUA

< @& U3amepekue € « BB

U3mepeHune

2KAH 4KAH

EXUM Pexum

MynsTumerp

<
.

Hanpsxeune ConpoTtuanesxne
3= 832
H Z % ms
Yacrota Pab6. unkn (%) LWnpuxa mmnynsca (ms)
Ve Hz = ng)
BoixogHoe HanprxeHue Bbixoa uMmnynbca Bbixog paboyero umkna

® PyxoBs0acTBO NO nogxmoseHmo VMI

MNoaxmoynte VMI K NNaHIeTy, Kak ONMCaKo Boille.




Ocuunnorpad

dyHKkuua «Ocuunnorpad» ucnonb3yeT Bcero 4 KaHana, TakXke MOXHO UCMOSb30BaTb
2-KaHanbHbIl pexuM (pasgeneHue no 3aseMyieHU0) U 4-KaHanbHbIl pexuM (obwee
3asemneHue). Mo hopMe BOSIHbI, UI3MEPEHHOW KaHaNbHbIM 30HA0M, MOXHO U3MEpPUTb
3HauyeHus KypcopoB A u B, MMHMManbHoe 3HauyeHue, MaKCUMasbHOE 3Ha4yeHwue,
CpefHee 3HayeHue, 4acToTy, Harpysky (-) u Harpysky (+) mexay A n B.

<« @& U3mepeHnne s ™

Ocuunnockon

OaHoTaKTHLIA
Tpwrrep
pexum pabotot RS




1. ABTOMaTuU4yeCKuU KaHan
®OyHKUMA «ABTOMATUUECKNIM KaHan» NpeABapuUTeNbHO FOTOBUT NOAXOAALLYIO Ccpeay ANA
Mamepeva, l-ITO6bI O6eCI'Ie‘-II/ITb yﬂ,O6HbII7I OCMOTp naHenn Aatymka N MCNOJHUTESIbHOIO

MeXaHW3Ma, HeO6XOAI/IMbIX Ana AnarHOCTnKmM aBTOMObOUAS.

o HauBuayanbHaa HacTpouKa
Monb3oBaTesib MOXET 3a[aTb Ha3BaHWe U AManasoH Aatyuka U T. 4. ANA KaXAoro

ARTOMOGKALMA# Lanan )

KdaHana.
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o HacTpoitka TeMbl
Hactponka TteMbl No3BONsieT MOArOTOBUTb NOAXOASAWYK cpedy AJiIA U3MepeHus,

ytoO6bl 06ecneynTb YaoOHbIX OCMOTP [aTyUKA U UCMOSTHUTESIbHOr0 MexaHusMa,

KOTOpble Heo6Xxo4uMO0 aHanNU3upoBaTb KOMIMSIEKCHO.

ANTOMOGHNRMAS Eaman

e [onb30BaTeNnbcKas HacTpoKa
Monb3oBaTenbcKkue HaCTPOI7II(I/I NOo3BOJTAOT 3arpyXxartb 3Ha4eHUA HACTpoeK, KOTOpble 4acTo

ncnonb3yoTcd nosnib3oBaTenemM, KpomMme 3HaueHun HacTpoek, COXPadHEeHHbIX

B uHanBuayasibHbiX HaCTPOI‘/'IKaX n HaCTPOﬁI(aX TeMbl.
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2. OauHOuUHbIA Kapp

oyHkuua «OQuHOYHBIA Kapp» aBTOMaTUYeCKU OCTaHaBnuBaeTcsa W oTobpaxaeTt
¢dopMy curHana, ecnum yYpoBeHb CUrHana, HACTPOEHHbIA MNOJfib30BaTeneM,
COOTBETCTBYET U3IMepeHHOMY CcUrHasny.

PexuM opguHOYHOro Kagpa UcCNofsib3yeTcsA, ecnu nosib3oBaTeslb HaMepeBaeTCs
nosyynTb [aHHble Ha OCHOBE OnpeAeneHHOro nepuofa BO BpeMs ClYy4amHOro
cobbiTuA, Takoro kak APS1 unu APSZ2. 310 ynpouiaeT onpefesieHMe Mecta USMeHeHUs
chopMbl cUrHana gns nonb3oBaTens.

Ecnu BbibpaHa KkHonka «OpQWHOYHBLIM Kapgp», U B o6NnacTU KaHana nmnoMelLeH
NOABWXHbLIN TPUrrepHblii KYpCcop, aKTUBUPYETCA KHOMKAa «3anyck OLUHOYHOrO0
Kagpa». Ecnu nonb3oBaTenb HaxuMaeT KHONKY «3anyck OAWHOYHOrO Kagpa»
B Tpe6yeMbli MOMEHT, TO KaK ToSibKO ¢opMa cuUrHana, KOTOpYl nosib3oBaTesib
HaMepeH 3anucaTb, noMewaetcAa B TpebyeMbln nepuop, ocTaHoBJieHHaa dopMa
BOJIHbI BbIBOOUTCS Ha 3KpaH.

@* Wouepenne




3. Tpurrep

¢I_.|HI(LI,I/IF| «TPI/II'I'EP» no3BoJideT noJjib3oBaTtesilo KOCHYTbCA obnactu KdHana, yTo6bl
oTo6pa3uTb 3aduKcupoBaHHYw ¢OpMY curHana, 4to obneryaer aHanus ¢opMbl
CuurHana gngd noJsibsoBartens.

|-|0BTO|JHbIMI/1 KdaCaHUAMU 3HA4YKA «Tpvirrep» MOXHO BEdJI/II(CI/IPOBaTb 7 OTOGPaBI/ITb
Tpurrepbl B TO4YKaX HApaCTaHua U cnaja CUrHasna unun yoanutb Tpurrepbl.

KocHuTecb 3Hauka «Tpurrepy», 4tobbl BOUTU B PEXUM TpUrrepa, KOCHUTECb TOYKWU
TpUrrepa Hag ocuunnorpaMMon, KOTOpPYK criefayet ucnpasutb, U BblbepuTte TOUYKY
TpUrrepa.

Ecnu BbibpaHa dyHKuma «Tpurrep», Tpurrep cpabaTbiBaeT aBTOMaTtu4ecku npwu
HapacTaHuM curHana. Ecnu HaxaTb KHonky «Tpurrep» euwe pa3, Tpurrep
cpabaTbiBaeT aBTOMaTuU4Yecku npu cnage curHana. Ecnu Haxatb KHonky «Tpurrep»
B TPeTUi pas, PYHKLUA OTKITOYUTCA.

Ecnu B ykasaHHo/ nonb3oBaTenieM 06MacTu CUrHanbl OTCYTCTBYKOT, HA 3KpaHe
oTo6pa3utca coobuieHne «OTcyTCcTBUE TPUrTEpay.

@* Wouepenne

Ocumnnockon

4. KoppeKkuusa HYns



JTa CI)yHKLI,I/IFI BbIMOJIHAET KOPPEKUUKD HYAA ANA TOYHOrTo U3MepeHua npu MCnonb3OBaHUN

JaTymKa ToKa (BbICOKOTO MM HWU3KOrO TOKa) U AaTumKa AaBieHUs B AOMOJHUTENBHOW QYHKLMW.



5.2 KkaHana/4 kaHana

B VMI npegycMoTpeHo 5 kaHanoB, Bkntoyas 4 kaHana (CH-A1, CH-A2, CH-B1, CH-B2)
u KaHan AUX.

B 2-kaHanbHOM pexuMe Ansa usMepeHus 2 pasHbix curHanoB CH-A HacTpauBaeTt
oauvH KkaHan, a CH-B HacTpauBaeT gpyroi kaHan us aByx (otgenbHoe 3as3eMiieHue).

B 4-kaHanbHoM pexumMe 3o0Hgbl CH-A1, CH-AZ2, CH-B1 n CH-BZ2 ucnonb3yioTtcsa
B KauecTBe KaHanoB. TakuM o6pa3oM, MOXHO uUcnosnib3oBaTb Bcero 4 kaHana (o6wee
3aseMneHue), U B 3TOM csy4yae 3axumM (-) kabens akkymynaTtopHon 6atapeu VMI
CTaHOBUTCS 3a3eMJieHueM.

Ocumnnockon

Ocumnnockon

< W Vomepenue S B < W Vomepenue S B
\ \

CH-A2 — 6V |
CH-B!1 - 6V |
{ CH-82 — OV |

1KQ

1xa (@

2CH -~ Differential Mode 4CH - Single Ended Mode




6. KaHanu AUX

Kaxpgbll KaHan MOXHO BKJKOUYUTL/OTKIOUYUTD, TakKXe MOXHO WCnonb30BaTb
gononHutenbHble GUHKUMX C NOMOLWbI0 KaHasioB U 3HAYKOB B HMXHEW 4acTtu
3KpaHa.

OYHKUMI0O [aTyMka BbICOKOrO/HU3KOr0 TOKa MOXHO BKJIOUYUTL/OTKIIOUYUTD
C noMoLyb 3Ha4yka AUX.

“ OyHkumna ana BKJ1./BbIK/. kaHana A.

“ KaHnan B MOXHO BKAOUMUTL/OTKIKOUNTL UAN HACTPOUTb ANA

MCMONb30BaHNA AaTUMKa AaBJeHUA.

AUX ®yHkuna ana BKJ1./BbIK/1. ¢yHKUMM gaTumKa BbICOKOTO/HNU3KOroO TOKa.

KAH. B ¢ -
KAH [10N0MM o
e
v 101800 o v . ALK M T
00 Soviomm T 00 ALK Buic. Tow
pE - I:'lr R

PECM 41000

<Channel B> <AUX>




7. HanoxeHue

Ona noucka wnu n3MepeHuss CcoxpaHeHHblIX AdHHbIX BCe ocUuWJuJiorpaMmbl
HaKnagbiBawTCcA Ha OUH 3KpdH, TaK 4YTO [AdHHble ocuyunnorpaMMm MOXHO
C NerkocTtbio aHanmMsnpoBaThb.

JInvHUM K Ha3BaHuUA CIJOPMbI CUrHana BblgesieHbl pa3sHbIMU UBeTaMu, 4ToObl
noJsib3oBaTesib MOl C J1erKoCTtbio UX I/I,D,EHTVICIJI/ILI,I/IPOBaTb.

@* Wouepenne

Ocumnnockon

8. HacTtpoiika wKanbl BpeMeHU U KYypcopa

¢0le_.] CUrHana MOXHO MaI(Cl/IMMBMPOBaTb/MI/IHI/IMVIBVIPOBaTb nyremM ymMeHblleHUA
WUnn yBesin4yeHua LWKanbl BpeMeHU. MoXHO nepeMew,aTtb Kypcop, 4Tob6bl NpoBepuTb
pasHuUUY BO BpeMeHU MexXAay Kypcopamu.

< ’ ®yHkuma ana BKJ./BbIK/1. kaHana A.

Kypcop A wam B MOXHO aKkTMBMpoOBaTb, UTOOblI U3MEHUTb
& B MeCTOMOI0XEeHMe.

AKTVMBNPOBAaHHbIN KypCOP BbIAENAETCA KPAaCHbIM LiBETOM.

YKa3blBaeT pasHuLy BO BPEMEHUN Mexay Kypcopom A un Kypcopom B.




OnucaHue 3KPpPaHa

4 Max:0.1V

DC 4 NORMAL 4

BepxHsif
4acTb

YkasbiBaeT MMeHa U aKTyanbHble AdHHble, KOTOPble B HaCcToOAllee

BpeMA U3MepATCA Ha SKpaHe.

HuxHsaa
yacTb

MocT. TOK

Ucnonb3yetca gna wusMepeHUid Ha 60SbLUIMHCTBE AaTYUMKOB. 3TO
o6wunin pexxuM nusMmepeHus.

MNepeM. Tok

MNockonbky pAnA nutaHua asTomMobuna  npegycMaTpuBaeTcs
nepeMeHHbld  TOK, O6NU3KUIA K MNOCTOSAHHOMY, MNpUCYTCTBYET
nepeMeHHaa cocTaBnawuwas. EcnM curHan nocToAHHOro TOKa
noMelwaetca B obnactu nepeMeHHOro TOKa, YpOBEHb MOLLHOCTU
cHuxaetcsa go 0, a dopma cMrHana MakCMMU3UpYeTCA U BbIBOAUTCS.
3T0 ncnonb3yeTca ANA TakKUX cny4yaes, Kak M3MepeHWe nynbcaumii
HanpsAXeHus Ha guofe reHepaTopa U T. 4.

HOPMATbHbIA

B 3TOM pexuMe U3MepsaIoTCA MUHUMAalbHbIe AaHHbIe AN UHAUKALUK
CKOpPOCTU uaMepeHui (BpeMs/yyactok) Ha 3KpaHe.

3707 pexuM (NOCKONbKY TakuMe CUrHasbl, KAK CKa4YoK HanpsiXeHus
B TeYeHUe KOPOTKOro nepuoAa BPeMeHU He OUCKPeTU3UpYyoTcs)
noaxoauT AN U3MepuTesNbHbIX [aTYUKOB C HU3KOW BbIXOOHOW
CKOPOCTbI0 CUrHana, TakMx Kak [aTyuk KUCNopopa Unu curHanbl
UCNONIHUTENIbHOI0 MexaHu3Mma.

Muk

MCHOHngETCﬂ ANA aKKypaTHOro n To4Horo naMepeHna uMnyrnbcHoro
HanNpsXeHUAa, KoTopoe oTobOpaxaeTcA MrHOBeHHO, HanpuMmep p[ns
WHXEKTOpad, KaTyWKWU 3aXuraHud, pas3inyHbIX 3J1eKTPOMarHUTHbIX
KJ1anaHoOB U T. N.

Pacno3HaeT ¢opMYy CUrHanoB BbIXOOAHOr0 TOKa W aBTOMaTU4YecKku

n3MeHdeT ero o onTuMasnbHoOro guanasoHa.




OnpepensieT pguanasoH, UWCNONb3ysa 3afaHHble MOJib30BaTesieM
3Ha4eHusd.

BbiBOAUT BbIOpaHHbI/A KaHasn Ha pa3BepHYTbI 3KpaH.

UMeHbLIaeT pa3BepHYTbI 3KpaH [0 UCXOAHOro pa3Mepa.




MapameTpbi cpefbl
I'IapaMeprl cpenbl B BepxHeM JieBOM yriny 3KpaHa nNo3BOJIAKOT 3aA4dTb Ha3BaHue
KaHana, Anana3soH, nojioxxeHue HYnAaA M 1. A.

< @& Measurement ol ‘

Oscilloscope

Single-shot Trigger




o OnpepgeneHwe Ha3BaHUA KaHana

Ha3ssaHue KaHasfia MOXHO U3MEHUTb, BblbpaB MYHKT «Ha3BaHue KaHana.

Mamesn s wasmasne

e OnpepgeneHue guana3oHa
ﬂmana30H M3MEPEHMI7I MOXHO HACTpouUTb B CcoOTBeTCTBUM C BbiIBOAUUMbIMU OdHHbIMWU.

o PacnonoxeHue HYns
PacnonoxeHue HYyns MOXHO 3afaTb B COOTBETCTBUU C BbIBOAUMOWN (hOpMON curHana.



4 Max:0.2V Min:-0.3V

ABTOMatTuyeckas YCcTaHOBKA NOpPOroBoro sHavyeHusd
J3Ta YHKLUA perynupyeTt NosioXXeHue NOpPOroBOro 3HauyeHus, Heo6xoguMoro Ans
NU3MepeHUs1 Har pysKu.



A ar HaCTPOWKa NOPOroOBOro 3HAYEHUR e

KUMA NPEAHAZHAYCHA ANA KOPPEKTHUPOBKK NOPOroaoro
EHIR NPH USMEPEHNK ZHAYEHNA PABOYEro Uukna

* Brmovenn. JETOMATHYECKOH HACTPORKM NOPOTrOBOrO 3HAYEHNS

NpeaycMoTPeHa BOIMOXHOC T HACTPOMKM JHAYEHNA Paboyero uMkna
Ha 50 % MaKCHMANDHOO/MUHUMANBHOrO 0ObeMa AaHHBIX, NOANEXALLMX
N3IMEPEHMIO.

* BoIKNIOYEHHE ABTOMATUYECKON HACTPORKMK NOPOrOBOrO JHANEHHA

MCnons3yeTcR B 0COBLIX CRYYEsX, HANPUMED, INEKTPOMArHUTHBIX
KNANaHOB C M3MEHAEMBIX PAGONUM LMKNOM. MOPOTOBOE IHAYEHUE MOXET
KOPPEKTHPOBATLCR /10 ONPEASNEHHOTD JHAYLHHA AN ONPEAENEHIUs
IHAYEHMA Pabovero uwkna

BbIK/IIOYEHO

3axkpeiTe




CoxpaHeHUe U 3arpyska
Ecnu pa6ota dyHkumm «Ocumnnorpad» octaHoBNeHa, faHHble (OpMbl BbIXOLQHOM0
CUrHana MOXHO COXPaHUTb.
Ucnonb3ynte KHONKY B BepXHeW 4acTu ANA 3arpy3ku COXpaHeHHbIX AaHHbIX.

Ocumnnockon

[ Mimepenue S B < W Mimepenue S B




MynbTUMeTp

U3MepeHue HanpsxXeHUuA

IOna wu3MepeHUsi HanpsiXeHWA uUCNonb3yeTca KaHan B; uaMepseTca pasHOCTb
HanpsixeHun Mexay 3oHAoM (-) u 30HgOoM (+).

Kak noka3aHo Ha pucyHke Huxe, otobpaxaetca MAX (MakcuManbHoe 3HauyeHwue),
MIN (MuHuManbHoe 3HayeHue), P-P (MakcuManbHoe 3HauYeHUe-MUHUMaANbHOe
3HayeHue) u AVG (cpegHee 3HauyeHue), B TOM yucse Tekyu,ee 3HavyeHue. KpoMe Toro,
BesInYMHa U3MeHeHus nokasaHa B BuAe rpacguka BHU3Y 3KpaHa.

Ecnu BbiGpaHa kHonka (06HOBUTbL) B BEpXHEM MpaBoM Yyriy, UHULUANu3npyloTcs Bce
[aHHble.

w Womepenue

Hanpaxemme

ERNINIE
e

Uil

& OcTopoxHo!

v" He usMepsainte HanpsxeHue nepeMeHHoro Ttoka 110 B unu 220 B. 310 MoxeT

NpUBeCTU K Cepbe3HOMY NoBpeXAeHUD OCHOBHOro kopnyca VMI.



MBMEPEHME conpotusineHusn

Ina v3MepeHuUsa conpoTUBRNEHUS UCMNONb3yeTca KaHan B; mn3MepsieTca pasHOCTb
CONpoTUBEHUI MeXAay 30HA0M (=) u 3o0HAgO0M (+).

Kak nokasaHo Ha pucyHke Huxe, otobpaxaetca MAX (MakcuManbHoe 3HauyeHue),
MIN (MuHuManbHoe 3HayeHue), P-P (MakcuManbHoe 3HauyeHUe-MUHUMaJbHOe
3HaueHue) u AVG (cpegHee 3HauyeHue), B TOM yucse Tekyu,ee 3HavyeHue. KpoMe Toro,
BenuymnHa U3MeHeHus nokasaHa B Bufe rpacguka BHU3Y 3KpaHa.

UTo6bl TOYHO U3MepUTb 3HaudyeHue, Heo6X0AMMO BbINOSIHUTD KOPPEKLU HYynsa
c noMouwbio yHKuUu «Koppekuusi Hyna» nepeq BbIMNOMHEHUEM U3MepeHUs.
Mogkniouute 30HAbI (+) 1 (=) n HaxMuTe KHonky «Koppekuus HYnsaY.
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HacTpohea wyna

ConpoTHEnesse

& OcTopoxHo!

v' 3MepsaiiTe conpoTUBIIEHUE TOJIbKO MPU OTKJIIOYEHUU COOTBETCTBYHOLLEro
KOHTYpa AJ19 U3MepeHus.
Ecnu nutaHne nopaeTca yepes KaHasnbHbIN 30HA, BO3MOXHO NOBpexpjeHue
KOHTYpa VMI.

v TlockonbKYy Ha CONpOTUBIIEHUE BIUAET TeMnepaTypa U COCTOAHUE MOAKII0YeHUS
KaHanbHOro 3oHAa, Heo6xoAMMO BbIMOSTHATD KOPPeKL U0 HYns nepef

nsMepeHueM conpotTuBneHwus.



MBMEPEHME 4acCcToThbl

Ina nsmepeHunsa 4acToTbl UCNOSb3YyeTcA KaHan B, u, Kak NnoKa3aHo Ha PUCYHKE HUuxe,
otobpaxatotca MAX (MakcuMmanbHoe 3HadeHue), MIN (MnHuUManbHoe 3HauveHue), P-
P (MakcuManbHoe 3HayeHWe — MUHMManbHoe 3HadyeHue) wu AVG (cpepHee
3HayeHue), B TOM Yucse Tekyuiee 3HayeHue.

YacTtoTa ykasaHa B U4, nnb0 B KoNMYecTBe LUKNOB, reHepupyeMbiX 3a 1 ceKyHay.
Ecnu Ha gucnnee oto6paxaetcA 60 LW, 3To o3Hadaer, 4Tto 3a 1 cekyHpy 6bino
creHepupoBaHo 60 LuKoB.

& OcTopoxHo!

v' 3MepsanTe conpoTUBIIEHUE TOJbKO MPU OTKJIIOYEHUU COOTBETCTBYIOLWEro
KOHTYpa AN U3MepeHus.
Ecnu nutaHve nopaeTcs yepes KaHanbHbIA 30HA, BO3MOXHO NOBpexAaeHue
KoHTYpa VMILI.

v TlockonbKYy Ha CONpOTUBIIEHUE BUSAET TeMnepaTypa U COCTOAHUE MOAKI0YeHUN
KaHanbHOro 3o0HAa, Heo6xo4UMO BbINOMHATL KOPPeKLUI0 HYNA nepeng

n3MepeHueM conpotuBiieHus.



U3MepeHue Harpysku

Ina v3MepeHUA Harpysku wucnonb3yeTtcss KaHan B; oTobpaxatTtca cnepytouime
BbiXoAHble 3HauyeHus: MAX (MakcuManbHoe 3HayeHue), MIN (MUHUManNbHoe
3HayeHue), P-P (MakcuManbHoe 3HayeHMe — MUHMManbHoe 3HauyeHue) u AVG
(cpegHee 3HauveHue) pgna 0 % — 100 % Harpyskwu (+) u Harpysku (-).

Ina otobpaxeHus TpebyeMblixX AaHHbIX NOSIb30BaTesib MOXeET BHECTU U3MEHEeHUsN
Ha [Harpyska (%)+] u [Harpy3ska (%)-1.
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MBMEPEHME anurenbHocTu UMnNYysnbca

Ona u3MepeHus QAuUTeNbHOCTU MMNYnbCa UCNONb3yeTcA KaHan B; oTtobpaxatoTca
cnepywwme BbixogHble 3HayeHusi: MAX (MakcuMmanbHoe 3HaudeHue), MiN
(MUHUManbHoe 3HauyeHue), P-P (MakcMManbHoe 3HayeHue — MUHUMaNbHoe
3HaueHue) un AVG (cpegHee 3HauyeHue) gnsa gnuTtenbHocTU uMnynbca (+) u (-).

IOna otobpaxeHus TpebyeMbiX faHHbIX NONb30BaTesflb MOXET BHECTU U3MEeHeHUs
Ha [gnutenbHocTb uMnynbca (Mcek)+] u [gnutenbHocTb MMNynbca (Mcek)-1.

Threshold ccecce b mm e e mecccecceafec e am— -

_+PW | -PW

4
L
4
k

F 3

CYCLE



MopenupoBaHue

®dYHKUMA MOoOenUpoBaHUA UCNONb3YeTCcA L[N1IA npoBepku pabodero cocTossHUA
KOHTYpa coneHoupga wnNuM p[aatyuka nyteM MnpuMeHeHUs COOTBEeTCTBYHOLWero
HanpsXeHUst U UMNYJsibca B CUrHanbHoOM NuHuM (BxogHon KoHTakT 3bY) patuuka
WUnu ynpasnsitow,ero YycTpoucTea.

UcnbiTaHue MeToaOM MoOAenuUpoOBaHUA ANA HANpAXeHUA u nmmMnynabCcHOro BbiXoOa
MOXHO BbINOJSIHUTb C UCMOSIb30BaHUeM KaHana B.
UcnbiTaHue ™MeTOOOM MoOAenupoBaHus AN ynpasneHna npuBoaoM MOXHO

BbIMOJIHUTb C UCMOJSIb30BaHUEeM KaHana A.

& OcTopoxHo!

v Ecnu ucnbiTaHue MeToaoM MoaesimpoBaHua U 3KcnyatauymnoHHoe
ucnbiTaHue 6!_.]JJ,I_.]T BbINOJIHATbCA NpUHYyAuUTEsNibHO, NpuUBOL, aBToMobuns
MOXeT BbIUTU U3 CTpOA.

v Ecnn cosieHoup aBToMo6uUNsA NpMBOAUTCA B AeNCcTBUe NpUHYOUTesibHO
B Te4yeHue onpeagersieHHoro nepunona epemMeHu, 3To MoXeTt 0Ka3aTtb
HeraTuBHoe BJIUAHUE HA coJlieHOU.

v" UYT106bI CBECTU K MWUHUMYUMY CHUXeHWe nponssoanuTesibHOCTU NpuBoaa
aBToM0o6uUnNs, Heo6X0AMMO BbIMOSIHUTb UCNbITaHUE METOL0M
MoAaenunposaHUA 1 3KcnayatauMoHHoe UCnbiTaHUe B TeHeHUe KpPATKOro
nepuona sepeMeHw.



BbIXO,q HanpsaXeHuA

Ina BbIXOQHOrO HaNpAXeHusi Ucnosib3yetca KaHvan B, v MoxeT BbIBOAUTbCA
CNyYyanHbIW CUrHan HanpsiXxeHusi, no3sonawwun nposeputb 3bY. MakcumanbHoe
BbIX0[HOe HanpsixeHue coctaBnseT 5 B, kpoMe TOro, BXogHoe HanpsaxeHue MOXHO
ckoppekTupoBaTb Ha 1 B unu 0,1 B c noMoLybo KNaBuULLIKN CO CTPESIKOMN.

& OcTopoxHo!

ByabTe ocTOpOXHbI, UTOObI HE U3MEHUTb pacnonoxeHue 3oHaoB (+) u (-).

v Ecnn npun ncnbiTaHun MetToaoM mMopgenupoeBaHUA HanpAaxeHuwe B KOHTYpe
BbIX04WUT 3a npepesbl Anana3oHa, ykasdHHoe 3Ha4eHue oTobGpaxaeTcs
B BUpe TeKkcrta, BbiaesieHHoro KpacHbiM LiBeToM, U UCNbITaHUe

npekpalyaeTcs.

v TloKka BbINOJIHAETCSA Cbl_.]HI(LI,I/Iﬂ BbIXO4HOIo HanpAxeHua nnaun vmMnyrnbca,
Heo6xo4uUMO yaoanutb pa3beM LaTHuUKa.

v (Mo 3aBeplieHuu npolecca MoaenmpoeaHnMA BbiMoJIHATE AMArHOCTUKY
no Kaxagomy Koay. 3aTeM yaoanute Koabl HeucnpaBHoCTen, nony4yeHHble

npu ypganeHuun pasbema.)

v Ecnn curHan (BbIXOAHOE HanpsbKkeHve mnaun VIMI'IyﬂbC) BBOAUTCA Nnpu
noak/irO4YeHHOM pa3bemMe JgaTuuKa, ero MO>XKHO BBeCTU BMecCTe C CUrHasiomMm

Aatumka B JbY.



BbixogHou uMnynbC

Ona  dyHkuumM  BbIXOQHOrO uUMNynbca wucnonb3yetca Kavan B. BwMecto
onpepeneHHoro curHana gatyuka B 3bY nepepaetcs yactota (I'y). MakcumanbHas
BbIX0A4HaA yactoTa coctaBngaet 999 Ny, BXOAHYK 4acTOTY MOXHO CKOppeKTUpoBaTb
Ha 11y, 10 My 1 100 Ny c NOMOWLbIO KNABULLW CO CTPENKOMN.



CpepcTBO ynpaeJsieHUs NpUBOL4OM

Ona dyHKuuu ynpasneHna npueBoaoM ucnonb3yetcsa KaHan A. 3Ta dyHKUUA
nposepsieT Hanuuue paboyero curHana npusBoda, KOTOPbI MNPUHYOAUTENbHO
NPUBOAUTCA B AeNcTBUe onpepeneHHon nonb3oBaTteneM yactoton (My) n Harpyskom
(-) n nopaeTca Ha aBuraTtesb, a Takxe pakTuyeckoe paboyee cocTosiHUe NpuBoAa.

@* Womepenue

B npouecce npoBepku (QUHKLMOHUPOBAHUA MPUBOL4A BXOL4HOW CUrHan nepepaercs
B CXeMYy ynpaBJieHUs, Kak NOKa3aHO Ha PUCYHKEe HUXe.

VMI npoBepsieT, npaBunbHO nu paboTtaeT npuBopg, nepepaBas pabouve cUrHanbl
BMECTO BXO4HbIX CUrHanoB, nepegasaemMbix 3bY.

VMI
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A OcTopoxHo!

v Ecnu yepes KOHTYp AaTyuka, Nnogriexaluii npoBepke, NpoXoguT ToK 2 A unu
Bbllle, 0To6paxaeTca BCnibiBaowee okHO «[peBbllleH A0NYcK No TOKY», UTobbl
npefoTBpaTUTL NOBpeXAeHue KOHTYpa, Npu 3ToM paboTa yHKLUU YynpaBneHus

NPUBOAOM MpeKpalLaeTcs.

Allowed Current Value has Exceeded -

Allowed Current Value has Exceeded
Therefore check the following connection status

L)

Current gets cut off If it exceeds over 2A

* Reason why the Current Exceeded,

1. If the probe has been connected to actuator's power supply
2 I the actuator consumes more them 2A




