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1. OnnucaHue ycTponcTBa
1.1. Ha3Ha4eHue ycmpolicmea

YcTponcTBO "IloToK CR-mini - 2" npeIHasz3HadYeHo s
OVMAaTHOCTUPOBAHMA IOM3eJIbHEIX (QopcyHOk ¢mpm BOSCH, DENSO, DELPHI,
Siemens, HEUI.

YcrpolicTBO ofecrneumBacT:

- axKTuBaluuo QOPCYHOK IJI U3MEPEeHMA OOBEMHOM
NPOM3BOOUTEJIBHOCTHY, a TakKxe IJis OLeHKM (QOPpMBl M MHTEHCUBHOCTU pakeja
pacneuia;

- W3MepeHMe COIPOTMBIIEHUS UM MHIOYKTMBHOCTMU 3JIEKTPOMAT'HUTHOTO
KJlarnaHa;

- M3MEepeHMEe EeMKOCTM Ibe30oNakKeTa;

- NPOBEPKY TI'MIPOINJOTHOCTU (QOPCYHOK;

- T[ozmady HacTpauBaeMEIX MMIYJbCOB TOKa MOJA WM3MEPEeHMs Xonoa
aHKepa IIpy I[IOMOWM MHIMKATOPHOM TroJjoBku. WHIOUMKATOPHASI TOJIOBKA B
KOMILJIEKT I[IOCTABKM HE BXOJIUT!

- Inojady HacCTpauBaeMEX MMIIYJIbCOB HaNpPsSXeHMS OJIs U3MepeHUs
XOoa MNbesollakeTa MNpPM IIOMOUM MHIMKATOPHOM TOJIOBKM;

- M3MepeHMe CMJIE TOoKa I[POTeKaplero Yepes IIbe30laKeT;

- M3MEepeHMEe CONPOTMBJIEHUS MNbesolaKeTa;

-  akKTuBalUU MNbe30POPCYHOK IOJIA M3MepeHMs OOBEeMHOTO pacxona
Nee30QOPCYHKM dYepes yNpabJdanlMM KJlalaH Py IIOMOmM pacxomgoMmepa;

- omnpenesieHne TOKOB OTKPLITHST/ 3aKPLITVS B3JIeKTPOMaT'HUTHBIX
KJIalaHOB QOPCYHOK;

- aBToMaTmuueckoe JmMbOO PydHOE yIpaBJIeHME IaBJIEHMEM B CHUCTEME;

- AaBTOMATMYECKY 3alMTy OT Ieperpy3KM MO TOKy GQOPCYHKUM U
perynsaTopa IaBJIeHUsS;

- aBTOMaTM4YeCcKOe COXpaHeHMe napaMeTpoB pPabOoTH.

1.2. BHewHul eud ycmpolicmea

BHemHMY BME yCTPOMCTBAa NpeIcTaBJIeH Ha pucyHke 1.1.
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Pyucynoxk 1.1 — O6mmit BMO yCTPOMCTBA



Ha nepenHey naHenm ycTpoucTea (puc.l.2) HaxomaTcs:
® XMOKOKPUCTAJIIMYUECKUM UHOUKATOP;
e MHOTOOOOPOTHE [IEPEKIIUATEID ;
e Kuonky ynpaeienus (Cm. Tabm. 1.1).
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Pycynork 1.2 —

Tabommga 1.1 -

Hepe,ﬂHHH IIaHeJIb

OnmcaHme KHOIOK YIiipaBJI€HUA

I'paduueckoe
Hasnaueumne
obo3HaUeHue
BeIOOpP wWwara M3MEeHEHMS UMCIJIOBOTO 3HAUYEHMS.
+1, 10, 100 p
BelOOp pexuMa pabOOTEHL.
START 3anyck TecTa.
OcTaHOBKa TecCcTa.
STOP

Bo3BpaT B NpPenbOyliee MeHD.

e e

BpameHyre IO YacCOBOM CTPEJIKE:

- llepemeumeHne Kypcopa BHUS3

- YBeJMUEHME DPEeNaKTUPYyeMOT'O UYMCIIOBOT'O
3HAUEHN .
BpameHye MNPOTMB UYaCOBOM CTPEJIKE:

- llepeMelmeHne Kypcopa BBEpPX

-~ YMeHblIIeHME PEeNakTUPYyEeMOT'O UKUCIIOBOTO
3HaUEHNs .
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BXOI/BHXOL B PEXUM PENaKTUPOBAHUS UKUCIIOBOTO

¥
SHAYEHNS .
X I BelOop pexyMa pabOTH .
Fl - F4 T'opsaune kJjaeuuM (OHICTPas CMEHa pexrMa paboTH) .

Ha 3amHe) naHenu yCTpPOMCTBa

® Pastem

"Perynarop / ®dopcyHka"

(puc.1.3)
oyis

HaxoOgAaTc4d:

NOOKJIOUEHMS GOPCYHKM U

peryinAaTopa nasjeHusa DRV;

® PazteMm "JlaTuMK JaBJIeHMA" IJIg NOIKJIOUEHUS IaTuMKa JaBJIEHUS;

e Pazvem "RS-485" miysa nonkiouyeHUs yCcTpoucTBa K ceTm RS-485;

e PasweMm "USB"

JId TIOOKJINUEHMA K II€PCOHaJIBHOMY KOMIIBIOTEPY;

® BuikJiouaTesib KJjaBumHens "CeTp";

e PazweM "220

IIMTaHUA .
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Pucynok 1.3 — 3BanmHss HnaHeslb
1.3. TexHUYecKue xapakmepucmuku

TexHMUEeCKME XapaKTEePUCTUKM yCTPOMCTBa NpPUBENEHB B, Tabnuie

1.2.
Tabmunga 1.2 - TexHMUYECKME XapaKTepUCTUKHU yCTPOMNCTBA
HammMmeHOBaHME 3HaueHMKe

HanpsxeHye nmuTaHusa, B ~220 B £10%
[IoTpebisgeMas MOWHOCTL, BT, He

100
SoJtee
CTerneHb 3alMUTH KOpIyca IP20
T'abapuTHBEE pasMeprsl npubopa, MM 300x130x220
Macca npmubopa, kI, He OoJjee 3
CpenHUM CPOK CJyXOH, JeT 8

2. NogroToBKa k pabote

1. TIomkiouuTe QOPCYHKY U pPeTryJaTop IaBJIeHMs udepe3 kabesb-—
IepexomHuK kK paswbeMmy "Perymasarop / dopcynka".

dopcCyHKa NOOKJYaeTCsd kK paszbeMy noMmedeHHoMy KPACHBIM 1BeToOM, a
perynaTop IaBJIeHMHA K pa3beMy NoMedeHHoOMy CUHMM nBeTOM.

YopaBJseHue OaBJIeHMEM OCyleCTBISAETCA TOJIEKO IITa THEIM
PEeryssiTopOM BEICOKOI'O IaBJIEHMS, YCTAHOBJIEHHOM Ha peuke, Jmbo Ha
Hacoce cucreMmel CPI1.

IIlpy mcnose30BaHuy Hacoca cucrTeMmel CP3 HeobxonuMmo yCTaHOBUTH
periky € HOOCamOYHEIM MECTOM IJjs YCTAHOBKM pPeryasaTopa LaBJIeHUS.
[logkaouaTh K YCTPOMCTBY PEeryJsaTop HM3KOI'O JapJeHus Hacoca CP3
BanpemeHo !

2. TlopgkjouMTe OaTYMK OaBJIEHMS dYepesd KabeJb-NepexOmOHUK K
OHOVMEHHOMY pPas3beMy.

3. [IognkiyounTe ceTeBOM Kabejlb Kk pasbeMy OUMTaHUS UM K CeTu
nepeMeHHoro Toka 220B/50Ti.

4. BxJOUMTE YCTPOMCTBO (CcM. OyHKT 3.1).




3. PaboTta c ycTponcTtBoM
3.1. BknroyeHue ycmpolicmea

[lepen HadajloM pabOTE C YCTPOMCTBOM BHMMATEJIbHO O3HaKOMbTECh C
PYKOBOINCTBOM I10 B3KCIJIyaTaluuM.

[Ipou3BEeIMTEe  BHEUWHMUM OCMOTP YCTPOMCTBA M  COEIMHMUTEJIbHBEIX
xaberney, Ha OpelMeT MeXaHMUYECKMUX [IOBPEeXIeHUM.

KATETOPVMYECKM 3SANPENAETCA:
® BKJIOYATh YCTPOMCTBO INPM HEMCHIpPabBHOM Kabejle NUTaHUA;

® BKJIOUATHL YCTPOMCTBO B CETh HE MMENIY 3a3eMIdnlero KOHTYpa.

I BKJIOUEHUS YCTPOMCTBA IepeBelIuTe KJIABMUHBEILY BHKJIIOYATED,
HaxXOIAWUNMC S Ha 3anHem naHeJu npudopa, B
nojioxeHmue " I ".

[Ipy BKJKOYEHUM YCTPOMCTBA Ha DSKpaHe oOoTofpaxaeTcsa cJenyolas
nHbopmaumsa (puc.3.1):

® Ha3BaHME YCTPOMCTBA;

® BepCHusa NPOTPAaMMHOTO OOeCledeHUsd;

® CepUMHEI HOMEp YyCTPOMCTBA.

Ilorox CR-mini 2
v.01.00.00.00
SN:00000

Pyucynox 3.1 — CTapTOBEI! BKPaH

Yepes HECKOJIbKO| CEKyH]J IOCJle BKJIOYeHMSA YCTPOMCTBO NeperneT B
pabouuyi pexyM M Ha DSKpaHe 0Todpas3muTcs IJIaBHOE MEeHI (CM. IYHKT 3.2).

3.2. Bbi6op pexuma pabomsbi

SkxpaH BHOOpPa peXxmMa paboTH NpencTabBJIeH Ha puc.3.2.

»AKTHMBaUUsT opcyHOK
TecT I'MAPONJIOTHOCTM
Xon aHkKepa
Xon neeso

PyucyHok 3.2 — DKkpaH BriOopa pexnuMma paboTs!

[lepemMemeHue Kypcopa OCYWEeCTBJIACTCH BpalleHVeM PYKOATKU
MHOTOODOPOTHOTO IMepekJidaressa. [JjIsa HnepeBoda YyCTPOMCTBA B BHOPaHHEIM
pexuM paboOTE HaXMMTE Ha PYKOATKY MHOT'OOOOPOTHOTO IepekJjdaTend Jubo
Ha kHomky "1, 10, 100".



AKTHUBaUMS bopcynox - pexuM s VBMepeHus oBBEMHOM
NPOM3BOOUTEJIBHOCTHM, a TaKXe IJg OLEeHKM OGOPMEl M MHTEHCUMBHOCTM bakesa
pacmnsuia;

TecT TI'MOPOILIOTHOCTM — DpPeXMM IJIS [OPOBEPKM TI'MAPOMNJIOTHOCTU
bopCcyHKU;

Xonm aHkepa - pexuM mOJ8 W3MepeHMsa XOoOa aHKepa I[OIpM [IOMOWMU
VHOVMKATOPHOM T'OJIOBKMU;

Xon mneeB0 - pexuM Ui M3MEePpeHMs XOoIa IIbes3ollakeTa IIpM [IOMOIU
VHOVMKATOPHOM T'OJIOBKMU;

Pacxon nbeB0 - pexuM IOJId  U3MEepeHUd 0OBEMHOTO  pacxola
nbe30QOPCYyHKM Uepes3 yNpaBidolMly KJallaH [IPpM IOMOIM pacxoIoMepa;

Toxk OTkp/Bakp - pexuM IJS aABTOMATUUECKOTO ONPeIesIeHMS  CUJIEL
TOKA OTKPHTUA/3AKPEITUS SJIEKTPOMATHMUTHOTO KJjlalaHa GOpCYyHKN;

PerynsiTop TOKa - pPEeXMM OJIs PYYHOTO OINpeNeJIeHMs CMJB TOKa

OTKPLITUSA/ 3aKPEITUS BJIEKTPOMATHUTHOTO KJjalaHa QOPCYHKM;
HacTporkm - [Iepexoll B PEeXMUM HaCTPOeK.

3.3. Pexxum "Akmueayusi popcyHokK"

IaHHBI pexmnM npelHas3HadYeH s M3MEPEHNS oBBEMHOM
[IPOMBBOONUTEJLHOCTHM, a Takxe IJjsa oLeHkM QOPMEL M MHTEHCUBHOCTM (akesa
pacmneuia .

JxpaH B pexuMme "AxTuBauusa QOpPCYyHOK" HperncTaBjieH Ha puc.3.3.

N»1000 Piezo
P, 6506ap t 850mMxc
P 10%ap £ 1000rpm
k 0.0% U 110B

PyucyHnoxk 3.3 — DkpaH B pexume "AxTmBanmusa QopcyHOk"

Ha »kxpaHe oTOOpPaxeHO (CBepxXy BHM3, CJlIeBa HANparso) :

o N - KOJIMUECTBO MMIIYyJILCOB akTmBauum (0 - 9999);

e P, - ycraBka masjeHus (0 - Py, 6ap);

e P - py3MEepEeHHOe 3HAaueHMe JaBJIeHMs (IpM OTCYTCTBMM IaTuMKa
OaBJIeHUSA OTOOpaxamnTCd IPOYEepPKHU) ;

e k - kKOQPMLMEHT 3BaloJIHEHMS YIPABJILKIETO CHUTHAaJa peryjasaTropa
naByenua (0 = 99,9 %);

e Ty cuTHaJjla akTuBaumum (Bosch, Delphi, Denso, Piezo, HEUI);

et — INMMTENbHOCTbL MMIYyJIbCa OTKPHTHUA dopcyHkm (0 - 5000 mxc);

e f - yacrTora nomaum uMmnyabcos (10 - 2000 wmr/mMmH) ;

e U - HanpsxeHue nyusa Piezo dopcyuxm (20 - 190 B).

51 M3MeHeHMSA 3HadeHMM NapaMeTpoB HeOOXOIMUMO :

e Bpamas pPydYKy MHOTOODOPOTHOTO IepekJiouaTesid yCTaHOBUTH KypCcop
Ha TpebyeMsll napamMeTp;

® HaXaB Ha PYKOATKY MHOTOODOPOTHOTO I[epeKJdaTesis BOUTU B
PeXrM pemaKTMPOBaHMUS;



e Bpamas PydYky MHOTOOOOPOTHOTO MEepeKJIoYaTeJis M3MEHUTL 3HaueHUe
napamMerpa (M3MeHeHMe BHaUeHUs [IPOMCXOOUT C OIpelejieHHBIM maToM,
M3MEHEeHre mara OCylleCTBJIgAeTCs npu noMomu kHonkmu "+1, 10, 100");

® BLUTM U3 pexyMa PeIaKTUMPOBAHMS I[IOBTOPHO HAaXaB Ha PYKOATKY
MHOTOOBOPOTHOT'O IEePEeKJIoUaTES .

I1sa 3amnycka TecTa HaxuuTe kHonky "START". IIpr IOOCTMXEHUM
3aIaHHOTO HaBJieHMs Ha OGOPCYHKY HAUHYT [OHABAaTLCS YHIPaBJSgoIME
VIMIIYJIBCH, IPX OTCYTCTBUM HaTuMKa MOaBJIeHUs aKTuBaumsa OGopCyHKU
HaQUHEeTCs Ccpas’y IocJjie 3alycka TecTa.

;g npocMOoTpa 3JIeKTPMUYECKUX [IapaMeTpoB BO TecTa CcM. puc. 3.4
HaxmuTe kHomky "1, 10, 100", myisa Bo3BpaTa K JKpaHy | "AxTHMBaIMS
dopcyHOK", HOBTOPHO HaxuuTe kHomky "*1, 10, 100".

R= 0.24 Om
L= 45.32 uH
C= 0.00 uF

Pucynoxk 3.4 — DkpaH "SypexTpuueckme napameTpr

[Iocyle TOTO KaK BCe UMIYJIbCHL Ha GOpPCyHKY OyOyT IOIaHbB, TECT
aBTOMATUUECKM OCTAHOBUTCH.
IIJ11 PYYHOM OCTaHOBKM TeCTa HaXMmUTe KHOIKy "STOP".

3.4. Pexxum "Tecm 2udponnomHocmu”

IaHHBII  PEeXUM npernHasHaYeH nJs IPOBEPKU TUOPOMJIOTHOCTM
bopcyukm. IlpoBepka 3BakKJOUaeTCsd B  MBMEPEHUM BPEMEHM  CHIKEeHUS
IaBJIEHMS OT BEPXHEI'O HopoTa HO HIXHETO.

SxpaH B pexume '"'TecT TmopomnsioTHoCcTM" mnperncraBjieH Ha puc.3.5.

Tun»Bosch
tP  4006ap
\P 1906ap
P 26ap 11.475c

Prucynoxk 3.5 — DkpaH B pexume "Tecr runpomnmorHOCTM"

Ha »kxpaHe oToOpaxeHO (CBepxXy BHM3, CJlIeBa HANparso) :

e Typ - THUI CUTHAaJNa aKTUBALUVK OGOPCYHKM NPU HOOCTWXEHUM BEPXHETO
nopora znamyieHus (Her, Bosch, Delphi, Denso, Piezo);

e 1P - BepxHuM nopor nasiyeHus (0 - Py, 6ap);

e | P - HwxHUM nopor maejenHus (0 - P.., 6ap);

e P - y3MEepeHHOEe 3HaueHMue [aBJIeHUs (OPpM OTCYTCTBMU OATUMUKA

OaBJIEHMS OTOOpaxalTCs MNPOYEepPKHU) ;
® BpeMsa TecTa.



719 M3MEeHEeHMS SBHAYEHUM NapaMeTpPOB HEOOXOIMMO :

® Bpalas PydYKy MHOTOOBOPOTHOTO IepeKJIoUaTesid YyCTAaHOBUTL KypCOop
Ha TpebyeMmull napameTp;

® HAXAB Ha PYKOATKY MHOTOOOOPOTHOTO I[EepeKJIuaTeljid BOUTU B
pPexXmuM penakTUPOBaAHMUS;

® Bpalas PydYKy MHOTOOBOPOTHOTO IEepeKJIoUaTesid M3MEHUTH SHadueHue
napamMerpa (M3MEeHEeHMe BHAUEHUS [OPOUMCXOOUT C ONpPeHeJIeHHEIM WaToM,
U3MEeHEeHue mara OCylleCTBJAeTca npu nomomm kHonkm "+1, 10, 100");

® BHMTY M3 pexuMma pPerNakTHUPOBAHMUS [OBTOPHO HAXaB HA PYKOATKY
MHOTOOBOPOTHOTO MMEepPeKJInJaTesIs.

B kadecTBe MCTOYHMKA HABJIEHUS PEKOMEHAyeTCsa MCHOJIL30BaTh
TUIPAaBIMUYECKUM Ipecc (PpydHY IOMILY) .

L1 TOYHOM MPOBEPKM IMIPOMJIOTHOCTU 3SJIEKTPOMATHUTHHX QOPCYHOK
dupMel Denso, pPeKOMEHAyeTCHa INPKM OOCTUXEeHUM BEPXHEeTO IHopora JIaBJIeHUs
NPOM3BECTM OIMHOUHOEe cpabaTeBaHMe QOPCyHKU. g 3TOTO YCTaHOBUTE

napameTrp "Tun" B 3BHaueHue "Denso", NOpM MCHOHTaHUM QOPCYHOK IPYyI'MX
IpoU3BOIUTETEN 3Ha4dYeHMre napameTpa "Tyun" YyCTaHaBJIMBaeTCHa 1o
YCMOTPEHMUIO MOJIb30BATENA.

Inma Banycka TecTa HaxumuTe kHonky "START". Eciam 3HaueHue

napamerpa "Tun" oramuHO OT "HeT", TO HOpM OOCTMXEHMM BEPXHETO IOpora

NpOoM3OMIOEeT OIMHOYHOe cpabaTelBaHMe (QOPCYHKM, T.K. [OocJe cpabaTeBaHMAa

bopCyHKM IaBJIEHME B CUCTEMe CHMBMTCH, HeOOXOAMMO BTOPOM pas3 MNOIHATH

IaBJIeHMe Bhllle BEPXHETO mnopora. Kak TOJBKO JaBJIEHME OIYyCTUTCS HIXE

BEPXHETO YPOBHA 3alyCTUTCS OTCYET BPEMEHM, KOTOPEM aBTOMaTUYeCKM

OCTaHOBUTCSHA KOI'Ia HaBJIeHMEe B CHCTEeME CHUBMTCsS OO HWKHEeIO YyPOBHS.
IIJ11 PYYHOM OCTaHOBKM TecCTa HaXMmMuTe KHOIKy "STOP".

3.5. Pexxum "Xo0 aHkepa"

$YHKIWA "Xon AHKEPA" ABJSIETCA ILJIATHBIM PACUIVPEHVEM
NPOT'PAMMHOTI'O OBECIIEUEHNA! 3a BOJIEE NIOAPOEHOM WH®OPMALMEN
OEPAIAMITECH K OSMIMAJILHEM NPEINCTABATEJNS [IPOM3BOOUTEJS OBOPYIOBAHMA!

IaHHB pexyM NpenHasHadeH HIJig M3MepeHMs xoIa aHKepa Ipu
[IOMOWY MHIMK&TOPHOM I'OJIOBKM.
OxpaH B pexuMe "XoI aHkepa'" npelcTaBJIeH Ha puc.3.6.

N»3

I1 15.00Aa I2 7.002a
t 0.05¢ (mMnynwc)
T 10.00c (may=sa)

PyucyHok 3.6 — DOkxpaH B pexume "Xon ankepa'

Ha »xpaHe oTOOpaxeHO (CBEPXYy—-BHUS3) :

e N - KOJIMUECTBO MMIIYJILCOB akTmBauum (1 - 9);
eIl - TOK CTparMBaHMsa SJIEKTPOMAT'HMTHOT'O KJjlanaHa (QOpCyHKU
(5 - 25 A);



eI2 - TOK YyIepXaHMs DBJIEeKTPOMATHMTHOTO KJjlanaHa (QOpPCYHKU
(5 = 25 A);

et - INMUTENbHOCTHL MMIYJIbCa OTKPHTHUA dopcyHkm (0,01 - 1,5 c);

e T - IIMTEJBLHOCTHL May3b Mexny wmMmnyiascamu (0,01 - 30 c).

719 M3MEeHEeHMS SHAYEeHUM NapaMeTpOB HEOOXOIMMO :

® Bpamas PydYKy MHOTOOBOPOTHOTO IepeKJIoUaTesid YyCTAaHOBUTL KypPCOop
Ha TpebyeMmull napameTp;

® HAXAB Ha pPYKOATKY MHOTOOOOPOTHOTO I[EepeKJIUyaTelida BOUTU B
PeXuM penarkTUPOBaAHMUS;

® Bpamas PydYKy MHOTOOBOPOTHOTO IEepeKJIoUaTesid M3MEeHUTH SHaAueHUe
napamMerpa (M3MEeHeHMe BHAUEHUS [OPOUMCXOOUT C ONpeleJjieHHBIM WaToM,
U3MEeHEeHMe mara OCylleCTBJAeTca npu nomomm kHonkmu "+1, 10, 100");

® BHMTM M3 pexuMma pPerakTHUPOBAHMUS [OBTOPHO HAXAB Ha pPYKOATKY
MHOT'OOBOPOTHOT'O MMEePEeKJInUaATEIA.

BHYMAHVE! PEKOMEHIYETCA MEXIY TECTAMM JEJIATH - IIAY3Y 30-60
CEKYHI IJIA TOI'O UTOBH OXJIAIMJIACE OBMOTKA SJIEKTPOMATHMTHOI'O KJIAIIAHA.
B TIPOTVBHOM CJIYUAE BEHCOKA BEPOATHOCTH BHXOIOA ©OOPCYHKNM U3 CTPOA, A
TAKXE BHECEHMS JIONOJIHUTEJILHOM MOTPEMHOCTY [PU M3MEPEHMAX CBA3AHHX C
TEIJIOBEMM PACIIVIPEHVAMUI .

IInsa 3anycka TecTa HaxumuTe KHonky "START".

[Iocyle TOI'O KaK BCe UMIYJIbCEL Ha QOpCyHKY OyOyT IOIaHB, TeCT
aBTOMATUUECKM OCTAHOBUTCH.

IIJ11 PY4YHOM OCTaHOBKM TecCTa HaxXmuTe KHONky "STOP".

3.6. Pexxum "Xo0 nbe3o0"”

SYHKIIMS "XOI MBbE30" SBJSETCS IJIATHEM PACIMPEHMEM IIPOT'PAMMHOTO
OBECIIEUEHMSI! B3A BOJIEE [OLPOBHOM WMH®OPMALMEM OBPAINIAMTECE K
OSUIIMAJILHEM [PEICTABUATEJSI IPOM3BOIMTEIST OBOPYIOBAHMS!

JaHHB pexyM MNpefHas3HadeH IJiS M3MEPEeHMs XOoma Ibes3onakeTa IIpu
[IOMOWM MHIOMKATOPHOM TOJIOBKM, WM3MEPEHUs CONPOTMUBIIEHMS [Ibes3olakeTa U
CMUJIBl TOKa [POXOLANETO Yepes3 Ibe30INaKeT.

SxpaH B pexume "Xopm nbes3o0" mnpexncraeyieH Ha puc.3.7.

U» 110 Vv
I 0.618 mA
R 178 kOhm
h 0.000 mm

Pyucynok 3.7 — SkxpaH B pexume "Xom nbeso”

Ha »kxpaHe oTOOpaxeHO (CBEPXYy—-BHUS3) :

e U - HanpsxeHue axtuBaumu (20 - 190B);
e I - y3MepeHHas Cujla TOKa uYepes NbesonakeT, MA;
e R - U3MEpeHHOEe CONPOTMBJIEHME Ibes3omnakeTa, KOM;
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e h - M3MEepeHHHM XOI Nbe30lakeTa, MM.

Iiia M3MeHeHUuda HallpAXEeHMA aKTUBalVM HeOoOXOOmMO :

® HaXaB Ha PYKOATKY MHOTOODOPOTHOTO I[epeKkJdaTesis BOUTK B
PeXrM pemaKTMPOBaHUS;

® Bpalas PydYKy MHOTOOBOPOTHOTO IEepeKJIoUaTesid M3MEHUTH SHadueHue
HANPSXEeHUS (MBMEHEeHMEe 3SHAUeHMd [IPOUCXOIUT C OIPEeIeJIeHHEIM maToM,
U3MEeHEeHue mara OCylleCTBJAeTca npu nomomm kHonkmu "+1, 10, 100");

® BHITM M3 pexyMa pelaKTUPOBaHMSA IIOBTOPHO Haxab Ha PYKOATKY
MHOT'OOBOPOTHOTO MepPeKJIoYaTesIs.

Ina 3anycka TecTa HaxMmure kHonky "START".

[Ipy TeCcTUPOBAHUM M3MEPSITCHa CJelyllye IapaMeTph:

e cuJjla TOKa uepes Ibes3olakeT;

® COIIPOTHUBJIIEHME IIbe30lakeTa;

® XOI Ibes3olnakeTa (Ipu NONKJIOUEeHHOM MHAOMKATOPHOM IT'OJIOBKE) .

IlJIS OCTAaHOBKM TecTa HaxuMuTe KHonky "STOP".

3.7. Pexxum "Pacxo0 nbe3o”

SYHKUUA "PACXO[L IIBEE30" ABJIAETCS IIJIATHEIM PACIMPEHVUEM
IMPOT'PAMMHOT'O OBECIIEYEHNS ! 3a EOJIEE MO POBHON MHSOPMALIMEN
OBPAIAMTECE K O®MUIMAJILHEM NPEICTABUATEISI NMPOM3BOIMTEJSI OBOPYIOBAHMS!

IaHHBE pexyM NpelHaszHadyeH mOJid  MK3MepeHus OOBEeMHOI'O pacxona

Nbe30QOPCYHKM UYepes yNpaBJgomMi KjalaH NpM IoMOoIM pacxomoMepa.
OxpaH B pexuMe "Pacxon nbeso" mnpencrapBiieH Ha puc.3.8.

U» 110 V
t 2500 ms
f 600 ms
Q 0.00 1/min

PyucyHok 3.8 — 39kxpaH B pexume "Pacxon nbeszso’”

Ha sxpaHe OTOOpaxeHO (CBEPXYy—-BHUS3) :

e U - HanpsxeHue axtuBaumu (20 - 190B);

e t - INIMTENBHOCTHL MMIYyJibca akTmBauuu, (0 - 3000 mc);
o f - naysa Mmexny mMmnyiascamm, (10 - 9000 wmc);

® Q) - U3BMEpEeHHB OOBLEMHHIM PACXOI, JI/MWMH.

Iiss M3MeHeHMsS 3SHAadYeHM NapaMeTpOB HeOOXOOMMO :

e Bpamas Py4YKy MHOTOODOPOTHOTO IIepeKJIoYaTesid yCTaHOBUTH KypCop
Ha TpebyeMblll IapamMeTp;

® HaXaB Ha PYKOATKY MHOTOODOPOTHOTO I[epekJjdaTesis BOUTK B
PeXVM penakTMPOBaHMUS;



e Bpamas PydYky MHOTOOOOPOTHOTO IMEepeKJIoYaTeJis M3MEHUTL 3HaueHUe
napamMerpa (M3MeHeHMe BHaUeHUs [IPOMCXOOUT C OIpPeleJjieHHBM WaToM,
M3MEHEeHre mara OCylleCTBJIgAeTCs npu noMomu kHonkmu "+1, 10, 100");

® BLUTM U3 pexrMa PeIaKTUMPOBAHMS I[IOBTOPHO HaXaB Ha PYKOATKY
MHOTOOBOPOTHOT'O IEePEeKJIoUaTES .

IInsa 3anycka TecTa HaxumuTe KHonky "START".

Bo BpeMsa TEeCTUPOBAHUSI KOHTPOJIJIED nomaer BIIEKTPUUECKUE
VIMITYJIBCBl 3aIaHHOM OJIMUTEJIBHOCTM Ha GQOPCYHKY.

IlJIS OCTaAaHOBKM TecTa HaxXuMuTe KHonky "STOP".

3.8. Pexxum "Tok Omkpbimusi/3akpbimust”

SYHKIMS "TOK OTKPHTWS/3AKPHTUA" SBJSAETCS IUIATHEM PACIMPEHUEM
NPOT'PAMMHOTI'O OBECIIEUEHNA! 3a BOJIEE NOJPOBHOM WH®OPMALMEN
OEPAIAMITECH K OSMIMAJILHEM NPEINCTABUATEJNS [IPOM3BOAUTEJS OBOPYLOBAHMA!

HaHHBI pexmuM [pelHas3HaueH HJsg pPexXuM s aBTOMaTHMYeCKOTO
ompenesyieHMs CUJIBL TOKa OTKPHTHUS/3aKPETUSA SJIEKTPOMATHUTHOTO KJlallaHa

boOpCyHKU.
OKpaH B pexuMe "TOK  OTKPHTUA/3aKPLITVS" npencTaBJieH Ha
puc.3.9.
Io 6.02 A
Iz 1.95 A
Io/Is 3.08
PyucyHok 3.9 — Skxpad B pexume "TOk OTKPHTHUA/3aKpbTHS"

Ha »sxpaHe oTOOpaxeHO (CBEPXYy—-BHUS3) :

e TO - TOK OTKpPHITUA, A;
e I3 - TOK SaKpPHTHUA, A;
e To/I3 - OTHOWEHME TOKA OTKPHTUS K TOKY 3aKPHITHUI.

Ina 3anycka TecTa Haxmure kHonky "START".

[loggie OmnpemejyieHVs TOKOB OTKPHTUA/3AKPEITUS 3JIEKTPOMATHUTHOTO
KJjlaraHa TecT OyIeT aBTOMAaTUUYECKM OCTAaHOBJIEH.

L7185 PY4YHOM OCTaHOBKM TecCTa HaXumuTe KHOnky "STOP".

3.9. Pexxum "Pez2ynssimop moka”

PYHKIINA "PET'YJISATOP TOKA" ABJISIETCA IJIATHEIM PACIMPEHUEM
IIPOT'PAMMHOTI'O OBECIIEUEHHA! 3a EOJIEE IO POEHOM MHSOPMALMEN
OBPAIAMITECE K OSMIMAJILHEM IPEACTABUTEJSI [TPOMBBOIUTEJNSL OBOPYIOBAHMS!

JaHHEI pexmuM [penHaz3HaueH OJIsS PexuM I PYyYHOTO OlNpenesleHus
CUJIEL TOK& OTKPHITMS/3aKPLITUS SIIEKTPOMATHUTHOTO KJlanaHa (QOpCyHKM.
SxpaH B pexume "Perymarop Toka" mnpencrasjieH Ha puc.3.10.
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Ycr» 1.00A
s 0.99A

Pyucynoxk 3.10 — SxpaH B pexwume '"Perynartop Toka'"

Ha skxpaHe OTOOpaxeHO (CBEepPXy—-BHUS3) :
e YycT - ycCcTaBka ToOka, A;
e J[3M — M3MEepeHHOe 3HaueHue, A.

Iia M3MEeHEeHUS yYyCTaBKM TOKa HEeOOXOIMMO :

® HaXaB Ha PYKOATKY MHOTOODOPOTHOTO IEepEeKJidYaTeslsd BOUTM B
pPexuM penakTUPOBaHUS;

e Bpamas PyuYky MHOTOOOOPOTHOTO MEepeKJIoYaTesis MB3MEHUTL SHaueHUe
YyCTaBKU (M3MeHeHVEe  3HaUeHUs [IPOUCXOIOUT C ONpeleJjieHHEIM maroM,
M3MEHEeHre mara OCylleCTBJIgAeTCcs npu noMomm kHonkmu "+1, 10, 100");

BHIATM M3 pexrMa pelaKTUPOBAHMS I[IOBTOPHO HaxXaB Ha pPYKOSTKY
MHOTOOOOPOTHOTO MNEepeKJIouaTesid.

Ina 3anycka TecTa Haxmure kHonky '"START".

[locye 3amnycka TecTa KOHTPOJLIIED OymeT aBTOMAaTUYECKU
NOoOIepXMBaTh 3HAUeHMe CUMJIlI TOoKa B  SJEKTPOMAarHMTHOM KJjlallaHe Ha
3aIaHHOM YPOBHE.

II7is OCTaHOBKM TecTa HaxuMmuTe KHomnky "STOP".

3.10. Pexxum "Hacmpouku”

OxpaH B pexwume "HacTpomkm" npencraBjieH Ha puc.3.11l.

»Obume
Fx kKHONkmu

Pyucyrnox 3.11 — BDkxpaH B pexume "HacrTporikn'

HacTporky pasIesieHb Ha ClenylllMe pasmesis:
e Obume - obuye HaCTPOMKU;
e F'X KHOIKM -—HAaCTPOMKa IOPAYMX KJIABMUII.

O, 6ap Per.paexn

»1800 ABTO

Language 3Byk
Pycckmuit Bkul.

Pyucynok 3.12 — DkpaH B paznese MeHpo "O6mme HacTpoukmu"
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B pasgpesie "OOmme HacTpoMku" cM.puc. 3.12 Ha »kpaHe OTOOpPaxXeHO
(cBepxy-BHM3, CJleBa-HaIpaso) :

e 1T, Oap - Openen usMepeHMd nartumka mnaBieHus (1500; 1600;
1800; 2200; 2500 Gap);

e Per.maBJyl — TUI ylOpaBJieHusa naBjeHueM ("Pyun.", "ABTOo.");

e Language - A3BIK MHTepdeica;

® 3BYyK — B3BYK HaxaTusa KIJIaBMII M aBapuMHEIX cuTyaumnt ("Bxi.",
"BeikJ1.") .

Fl»Tox Orxp/3akp
F2 Xopm aukepa

F3 Xom nmeso

F4 Pacxon neeso

Pycynoxk 3.13 — SkxpaH B paspejse MeHo "Fx kHOOKMK"

B paspmene "Fx xuHonku" cMm.puc. 3.13 Ha B3kpaHe oTOoOpaxaeTcs
COOTBETCTBME TOPAUMX KJIABMII U PEXVMMOB paboTEHL.

4. ABapuiHble COOOLEHUA CUCTEMBI

B cJlydyae BOSBHMKHOBEHMSA BHEMTATHHX CUTyaluii B IIpollecce
paboTE, Ha D>2KpaHe YCTPOMCTBa I[O4BJISNTCHA CcOofmeHus o0 oumbke. s
3aKPHITUS BTUX COOOmMEeHMM HeOOXOIMMO HaXaTb Ha JIoOYyI KHOIKY.

BO3MOXHEl cJlemyplMe COOOUEHM :
BammrTa oOT HeperpyskKM HOO TOKy @QopcyHku. Cuja ToKa B OOMOTKe
3JIeKTpoKJanaHa GOopCyHKM OPEeBHICUIIA IONYyCTMMOE 3HaueHue (puc. 4.1).

SammTa no TOKY
bopcynxn

Pucynok 4.1 — DkpaH coobumeHMs O Heperpys3ke IO TOKY QOpPCYHKM

3amyra OoT Heperpys3kKu IO TOKy peryasaTopa nabpjaeHus. Cuja ToKa B
oBMOTKe  BJIeKTpOKJalaHa peTryjaTopa IJIaBJIeHMS MNIPEeBHCUJIa IONYyCTHUMOe
3HaueHue (puc. 4.2).

Baumra no Toky
perynsaTopa

Pyucynok 4.2 - DkxpaH CcooOOmeHMs O INeperpyskKe II0 TOKYy peryjsropa
IaBJIEHUSI
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5. MapaHTuUM nsrotoButens

1. TapaHTMMHHM CPOK BSKCIUIyaTaluuM YCTPOMCTBA IIPU COOJIIOOEeHUN
norpedbuTresieM YCJOBUM BSKCIJIyaTaluM, TPaHCIOPTMPOBAHUA M XPaHeHUus —
12 MecsuLeB CO OHS HNPOLaXM.

2. TapaHTUMHBEIN CPOK XpaHeHMus ycTpoucTea — 12 MecsdALeB CO IHA
M3TOTOBJIEHNUS .

3. Bce ycJoBMsS TapaHTMM IOENMCTBYIOT B paMkax 3aKOHONATEeJIbCTBA O
3amMTe NpaB NOoTpebuTeslel U PeryJMpylTCsa 3aKOHOIAaTeJIbCTBOM CTPAaHH,
Ha TEeppUTOPMM KOTOPOM MNPenoCTaBJIeHa I'aPaHTMS.

4. Vzgenyve CHMMaETCs C TapaHTUM B CJeOyllMx Ciydasax:

4.1. Ipw HapyWleHMM NPaBMJI M YCJIOBUM DSKCIUTyaTaluu, M3JIOXEHHBIX
B PYKOBOICTBE IO B3KCILJIyaTaluu.

4.2. Ilpy HamMuMKX Ha MBOEIMM CJ€OOB HECaHKUMOHMPOBAHHOTIO
PEMOHTa, MEexXaHUYEeCKMX IIOBPexXIeHUM ¥  MHBHX I[IPM3HaKOB  BHEIHeIO
BO3IOEMCTBUA.

4.3. Ilpu MNOBpexXIeHUsax BEI3BAHHBIX CTUXMEN, I10XapoM, OBITOBBMU
baxTOpaMM, a TakKXe HECYACTHBIMM CIydasMM.

4.4. B criyuae BHXOIa M3 CTpOos OIpM 3adMKCUPOBAHHEIX OpoCKax
HanpsXeHUssT B DJIEKTPUUYECKMX CeTsSX UM HEeCOOTBETCTBMM CTaHIapTam
KabeJIbHBIX KOMMYHMKALMA.

5. TapaHTMIHBI PEMOHT MNPOM3BOOUTCS B YIOJHOMOUEHHBIX CEPBMCHEIX
LeHTpax PacloJIOKEeHHHX I10 ampecy:

212030, 1T. Morumesr, yJi. JleuuHckas, 63, ob. 205. v/dbaxc: +375-
222-29-99-81, +375-29-741-12-00

6. KomnnekT nocTtaBku

KonTposep "Ilorox CR-mini - 2" mnocraBjgeTcsa B KOMIIJIEKTE,
yKasaHHOM B Tabiauie 6.1.

Tabmura 6.1. KOMIUIEKT I[IOCTaBKM KOHTposuiepa '"llorox CR-mini -

2"
HavmveHnoraHUe KonmmuecTBO, wWT.
Koutposnep "HoTox CR-mini - 2" 1
Kabesb-nepexooHUK nnsa peryngaropa n 1
bopcyHKM

KaBenb-TepeXonHUK s OaTuMKa OaBJIEHUS
Kabenr USB AM-BM

Kabenp nuranma 220 B

PYKOBOIOCTBO IO SKCIJIyaTaluMn

I
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7. CBnaeTenbcTBO 00 ynakoBblBaHUU
KoHTposiep "Iloroxk CR-mini - 2" 3aBOOCKOM HOMED

yIakoBaH COIJIaCHO TpeBoBaHUAM, IPenyCMOTPEHHEIM KOHCTPYKTOPCKOM
OOKyMEeHTaluemn.

IJaTa yIoakOBKU

YIIaKOBKY [IPOMU3BEJ
(mongmnmce)

V3pmernve rocjie yIakKOBKU TIPMHAJL

(mommmce)

MpunoxeHue A

Pacnavka pas3bema "JaTumk naBleHMa" npuBeleHa B Tabnuue A.l

Tabmauia A.1 - Pacnanka paszbeva "IaTumk naBiaeHus'"
KoHTakT BHaueHUe

1 [IuTaHMe maTuMkKa naBJjeHus +5B

2 Obumit NpPOBOZL

3 BEIXO@ .CMTHAJIa HAaTUuMKa IaBJIEHUS

4 Obumit NpPoBOL

Pacnarka pasbema "Perynarop/dopcyhHka" npuBenmeHa B Tabiuue A.2

Tabania A.2 - Pacnarika pazwema '"PerymnsarTop/dopcyHka"

KoHTakT B3HaueHUe
1 PerynaTtopa IOapJjieHMs (MUHYC)
2 Perynaropa napJjieHMs (ILJIOC)
3 dopcyHKa (mJioc)
4 dopcyHKa (MMHYC)
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