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Hactosiwee pykoBoacTBo no skcnnyaTauum (PD) npeaHasHadeHo Anst 03HAKOMJIEHUS C BO3MOXHOCTSIMM,
NpUHUMNaMU paboTbl, KOHCTPYKUMEN, a Takxke npaBuiaMy 3KCrJlyaTauuu, XpaHEHWs, TPaHCMOPTUPOBaHUS W
YTUIM3aLMM MUKPOMPOLIECCOPHOrO YCTPOWCTBA 3alluThl U aBTOMAaTUKK «Cupuyc-TH».

HacTosiliee pykoBOACTBO MO 3KCM/lyaTaUuyM pacnpoCcTpaHAeTcs Ha MMKPOMPOLIECCOPHOE YCTPOMCTBO 3a-
WWTbI U aBTOMaTUKK «Cupuyc-TH» (B fanbHeENLEM — «yCTPOWUCTBO» ).

Mpy 3KcnyaTaummn yCTponcTBa, KpoMe TpeboBaHWI faHHOrO pPyKOBOACTBA MO 3KCrnlyaTaumun, Heobxoau-
MO cobntogatb obwme TpeboBaHMUS, YCTaHaBIMBAaEMblE WHCTPYKUMSMM W MpaBuiaMu 3KCMayaTaumMu YCTPOMCTB
penevHol 3aluTbl U aBTOMaTUKMU SHEPrOCUCTEM.

K skcnnyaTaumm MUMKpPOMpPOLIECCOPHBIX YCTPOWCTB 3aliMThbl AOMYCKAKTCS iMUa, U3y4mBLUME HacTosiee P
W NpoLIeAMe NPOBEPKY 3HaHWI MPaBUN TEXHWKM 6€30MacHOCTM M 3KCMyaTauuy 3NeKTPOYCTaHOBOK 3/IEKTpUYE-
CKMX CTaHUMI 1 NOACTaHUMMN.

Mepen yCTaHOBKOW YCTPOMCTBA PEKOMEHAYETCS NPOU3BECTU NMPOBEPKY Er0 TEXHUUECKMX XapaKTEPUCTUK B
nabopaTopHbIX YCOBUSIX.

BWHT 3a3eMneHusi yCTpOWNCTBa AO/MKEH OblTb COEAMHEH C KOHTYPOM 3a3eMfieHusl MOACTaHUMM MeAHbIM
NPOBOZIOM CEYEHNEM He MeHee 2 MM2,

KaTteropuueckn 3sanpewjaercs NoakIOYeHUe YCTPOMCTB C MUCMOJIHEHUEM MO HanpsiKeHUIo
onepaTMBHOro nutTaHus 24, 48 n 110 B nocTOSAHHOIO TOKa K onepaTuBHOMY HanpsbhxeHuro 220 B, Tak
KaK 3TO NPUBOAMT K BbIXOAYy YCTPOICTBA U3 CTPOS.

KOHCTpyKUMSi YCTPOICTBa BbIMNOMHEHA MO MOAY/IbHOMY NMPUHLMMNY, YTO MNO3BOJISIET NOCTABNSATbL YCTPOWCTBA
C pas3fiMyHoOM annapaTHOW KoHdurypaumen. KoHdurypaums ycTponcTBa AO/MKHa 06ecneuvBaTh BbIMOSHEHUE
(yHKUMA P3A KOHKPETHOIrO NPUCOEAMHEHMSI U COrNlacoBbIBaTLCA MpU 0DOPMIIEHMM 3aKa3a Ha MOCTaBKY.

MonHoe Ha3BaHMEe YCTPOWCTBA COCTOUT U3 CEAYIOLUMUX SIEMEHTOB:
YcTpoiictBo «Cupunyc-TH-nnnB-ss», roe
«Cupuyc-TH» — ppmMeHHOe Ha3BaHWe YCTPONCTBa,
NNNB — NCMONTHEHME YCTPOWCTBA MO HaNPsXKEHMIO ONEPATUBHOMO TOKaA:
24B — ana HanpshkeHns NuTaHusa 24 B NOCTOSIHHOrO TOKa;
48B — ang HanpsxeHus NuTaHusa 48 B NOCTOSIHHOMO TOKa;
110B — ansa HanpsbkeHns nuTaHus 110 B nOCTOSAHHOrO TOKa;
220B — ansa HanpsbkeHusa nutaHus 220 B NOCTOSAHHOIO MAn NEpPEMEHHOro TOKa;
220B DC — gnsa HanpspkeHns nutaHus 220 B nOCTOSIHHOrO TOKa;
SS — UCMOMHEHME YCTPOWCTBA MO TPETbEMY UHTEPDENCY NIMHWUM CBSI3N:
M0 — 6e3 TpeTbero uHTepdeiica;
N1 — nns ucnonHeHus ¢ uHtepdeicom RS485;
M3 — ans ncnonHenns ¢ uHtepdeiicom Ethernet no «euton nape» (100BASE-TX) 1 npoTokosioM obMeHa
Modbus TCP;
N4 — nns ncnonHeHus ¢ ABYMsi onTuyeckuMmn nHtepdeicammn Ethernet (100BASE-FX) u npoTtokonom 06-
MeHa MK 61850.

MpumMep 0603HaYeHUst YCTpocTBa «Cupuyc-TH» ¢ HanpsikeHueM ornepaTvBHOro nutaHus 220 B n ¢ go-
MONHUTENbHBIM MHTepdeicom RS485 npu 3akase:

«MUWKpONpOLIECCOPHOE YCTPOMCTBO 3allMThbl M aBTOMaTUkK «Cupuyc-TH-220B-U1»
TY 3433-002-54933521-2009>.

Bepcus 1.8 ot 15.08.2013
Bepcwisi MO 3.08 ot 13.08.2013
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CoKpalLeHMsI, UCMONb3YyEMbIE B TEKCTE:

ABP — aBTOMaTU4eCcKoe BKJIlOMEHUE pe3epBa (Pe3epBHOr0 UCTOYHMKA NUTaHUS);
AOIY — aBTOMaTMKa OrpaHMYeHusl NOBLILLEHNS YacToTbl;

AlB — aBTOMaTM4eCcKoe NOBTOPHOE BKIIOYEHUE;

ALM — aHanoro-undgposo npeobpasoBaTess;

AYP — aBTOMaTMYeCcKas 4YacToTHas pas3rpyska;

Bl — 610k nuTaHus;

BM — BonbTMeTpoBas 6IOKNPOBKa;

BHP — BoccTaHOBNEHWE cxeMbl HOPMasIbHOro pexxuma nocne ABP;
XK - xuakokpucTanindeckuii (MHanKaTop);

333 — 3aluTa OT 3aMblKaHUI Ha 3eMIo;

3MH - 3awuta MMHUMaNbHOrO HaNpsHXKEHNUs;

3MH — 3awuTa OT NOBbILEHNS HANPSHKEHUS;

3MY — 3awmTa OT NOBbLILLEHUS YACTOThI;

3®P — 3awmTa oT heppope3oHaHca;

NMC — nHTerpanbHas MUKpPOCXeMa;

K3 — KOpoTKOe 3aMbIKaHWE;

KPY — KOMNneKkTHOe pacrnpeaenmTesibHOE YCTPOMCTBO;

KPYH — koMnieKkTHOe pacnpeaenmnTesibHoe YCTPOMCTBO HAPY>KHOW YCTaHOBKM;
KCO — kamepa cbopHasi 0QHOCTOPOHHEro 06Cy>XMBaHUS;

J1C — nuHnsa cBa3u;

MT3 — MakcuMarnbHasi TOKOBasl 3aluTa;

H3 — HopManbHO 3aMKHyTble (KOHTaKTbl pene);

HP — HopManbHO pa3oMKHyTble (KOHTaKTbl pene);

033 — oaHoda3Hoe 3aMbIKaHWE Ha 3eMII0;

O3Y — onepaTUBHOE 3aroMUHaloLLEE YCTPOMCTBO;

M3Y — NoCTosIHHOE 3anoMuHaloLLEee YCTPOWUCTBO;

MT3 — MNpaBuna TEXHUYECKOMN 3KCyaTaumu;

My3 — MNpaBuna ycTporCTBa 3NEKTPOYCTAHOBOK;

P3A — peneitHas 3awuTa U aBTOMaTUKa;

PIB — pene nono)XeHns BblKNoYaTENS — «BK/IIOUYEHO»;

PO — pene NonoXxeHUs BbIKIOYATENS — «OTK/IIOYEHO>;

TH — TpaHcdopMaTop HanpshKeHus;

THHM — TpaHcdhopMaTop HanpshKeHWs! HYNIEBOW MOCeA0BaTENbHOCTY;
TCH — TpaHcdhopMaTop COBCTBEHHbBIX HYXA;

YAIB — yacToTHOEe aBTOMaTUYeCcKoe NOBTOPHOE BKIIIOYEHUE;

LY — WwnHbl ynpaeneHus;

SHI — sHeproHe3aBucnMast NamMsaTb.
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1 OMNUCAHWE U PABOTA

1.1 Ha3Ha4yeHue nsgenus

1.1.1 YcTpoicTBO npeaHasHayeHo ANst KOHTPOS TpaHChOpPMaTOPOB HaMpsKeHUsl, @ Takke ANs BbIMon-
HeHUs hYHKLUMI peneriHom 3aluTbl U aBTOMATUKK NOACTaHLWINA.

YCTpOWCTBO ycTaHaBnMBaeTcs B penelHbix otcekax KPY, KPYH n KCO, Ha naHensx v B Wwkadax B penen-
HbIX 3aMaX W NynbTaX YNpaBieHUs 3NEKTPOCTaHUMA 1 noacTaHumi 6-110 kB.

1.1.2 YcTpoicTtBo siBNSieTCsl KOMBUMHUMPOBAHHBIM MUKPOMPOLIECCOPHBIM TEPMUHANIOM PeSieHON 3aluThl 1
aBTOMaTUKW.

MpuMeHeHWe B YCTPOWCTBE MOAYNbHOW MyNbTUMPOLIECCOPHON apXWUTEKTYpbl Hapsiay C COBpPEMEHHbIMU
TEXHOMOrMAMN MOBEPXHOCTHOr0 MOHTaXa 06ecneymBaloT BbICOKYIO HAAEXHOCTb, GOMbLIYIO BbIMUCAUTENBHYIO
MOLLHOCTb U BbICTPOAENCTBME, @ TaKXKE BbICOKYID TOYHOCTb M3MEPEHUSI SNIEKTPUYECKMX BEIMYMH U BPEMEHHBIX
WHTEpBanoB, 4YTO [AaeT BO3MOXHOCTb YMEHbLUMTb CTYMEeHW CEeNeKTUBHOCTU M MOBbICUTb YYBCTBUTENBHOCTb
TepMuHana.

PeanunsoBaHHble B YCTPOMCTBE anropuTMbl OYHKLUMI 3alUmThl M aBTOMATMKM, a Takke CXeMbl MoaKIoYe-
HUS1 YCTpOWCTBa pa3paboTaHbl COrfacHo TPeboBaHMSAIM K OTEYECTBEHHbIM cucTeMaM P3A B COTPYAHWMYECTBE C
NpeacTaBUTENSIMU SHEPrOCUCTEM U MPOEKTHbIX MHCTUTYTOB, YTO MO3BONSET obecneunmBaTb COBMECTUMOCTb C
annapaTypoK, BbINO/HEHHOW Ha Pa3/iMYHOM 3neMeHTHOW 6ase, a Takxe obneryaer BHeAPEHUE HOBOW TEXHWKM
NPOEKTUPOBLLMKAM W 3KCM/TyaTaLuMOHHOMY NEepCoHany.

1.1.4 YcTponCcTBO MOXET MPUMEHSTLCS ANS 3alMTbl U aBTOMATMKU 3/IEMEHTOB pacnpeaenmMTesbHbIX ce-
Tel KaK CaMOCTOsITeNIbHOE YCTPOMCTBO, Tak M COBMECTHO C ApyrvMmn ycTporctBamun P3A (Hanpumep, duaepHon un
[lyroBOW 3aLUUTON, 3aLLMTON OT 0AHOMA3HbIX 3aMblKaHUIA Ha 3EMTI0, 3aLUMUTON LUNH 1 T.4.).

1.1.5 yCTpOVICTBO obecneunBaeT cneayowme aKCryaTaunmoHHbIE BO3MOXHOCTH:

BbIMOJIHEHMWE cbyHKwal 3aLMT, aBTOMATUKN W ynpaBfeHns, onpeaeneHHbix MyD n MT3;

—  3afjaHve BHYTPEHHeW KOoHdurypaumu (BBOA/BLIBOA 3alUMT M aBTOMaTUKM, BbIGOP 3alUMTHBIX Xa-
PaKTEPUCTUK U T.4.);

—  BBOA W XpaHEHWE YCTaBOK 3alUMT U aBTOMATUKW;

—  KOHTPOJIb MOMOXEHNS BbIKNOYaTENEN NpW BbINOMHEHWUN yHKUMA ABP 1 BHP;

—  nepeaayy napaMeTpoB aBapuii, BBOA U U3MEHEHME YCTABOK MO JIMHUK CBSI3W;

—  HEnpepbIBHbIN ONEepaTUBHBIV KOHTPO/Ib paboToCnocobHOCTM (CAaMOANArHOCTUKY) B TEUEHWE BCErO
BpemMeHun paboThbl;

—  6110KMPOBKY BCEX BLIXOAOB MNPV HEWCMPABHOCTY YCTPOMCTBA ANSt UCKTHOYEHMSI JIOXKHBIX cpabaTbl-
BaHUI;

—  nony4yeHue AUCKPETHbIX CMIHANOB COCTOSIHUS UM 6MIOKMPOBOK, BblAady KOMaHA ynpasfeHus, asa-
pUIMHONM 1 NpeaynpeanTeNnbHON CUrHanu3aumu;

—  ranbBaHMYeCKYylO pa3BA3KY BCEX BXOAOB W BbIXOAOB (BKAKOYas nutaHue) ans obecneveHus BbiCo-
KON NMOMeX03aLUULLEHHOCTH;

—  BbICOKOE COMPOTUBMIEHWE U INEKTPUYECKYID MPOYHOCTb M30MSUMU BXOAOB M BbIXOAOB OTHOCK-
TeNbHO Kopryca U Mexay coboii ANsl NOBbILLEHUSI YCTOMYMBOCTM YCTPOMCTBA K MEpPEHanpsiKeHN-
AIM, BO3HMKAIOLLMM BO BTOPUYHBIX LIENSX MNOACTaHLIMNA.

1.1.6 ®DyHKUMM 3aLUUTBI, BbIMNOJSHSIEMbIE YCTPOMUCTBOM:

—  TpexcTyneHyaTasl 3aluTa MUHUMaNbHOrO HanpsikeHust (3MH) ¢ KOHTPONEM Tpex JIMHEWHbIX Ha-
NPsHKEHNI;

—  3almTa OT NoBbleHUs HanpsbkeHus (3MH) ¢ KOHTpONeM Tpex NMHENHbIX HanpsXKEHUA C BO3-
MOXXHOCTbKO 06pPaTHOMO BKITKOUEHUS NOCNE MOHMKEHUS HanpsXKeHns;

—  3alwmTa oT ofHoda3HbIX 3aMbikaHWii Ha 3eMnto (033) Mo HAMPSKEHUIO HYNIEBOM MOCIeA0BaTE b-
HOCTY;

—  3awwmTa OT NOBbILLEHNS YaCTOThI;

—  BblJaya curHana paspelleHusi 4s1si KOMOMHMPOBAHHOMO Mycka MT3 Apyrnx NpUCcoeaMHEHWA.

1.1.7 ®yHKUMM aBTOMATHKU, BbIMOSTHAEMbIE YCTPOWCTBOM:

—  KOHTPOJb TpaHcGopMaTopa HaMpsHKEHUS;

—  TpexcTyneHyaTasi aBToMaTuyeckas 4acToTHas pa3rpyska (AYP);

—  Y4aCToTHOe aBTOMaTMyeckoe NMOBTOpHOe BktoveHune (YAIB);

—  dopmMmpoBaHuMe cnrHana nycka ABP;

—  (opMMpOBaHUE CUrHaNOB BOCCTAHOBMIEHUS CXEMbI HOPMANbHOrO pexxnuMa nocne ABP (BHP).

1.1.8 [JdononHuTenbHble cepBucHble yHKUMM:

—  dmkcaumss HanpsHKeHUs U YacToTbl B MOMEHT aBapuu;

—  UM3MepeHue BpeMeHW cpabaTbiBaHWs 3aLUMThI;

—  BCTPOEHHbIe Yacbl-KaneHaapb;

—  BO3MOXXHOCTb BCTpauMBaHUsSi YCTPOMCTBA B CUCTEMY €AMHOrO TOYHOrO BPEMEHM CTaHUMM WK MOoA-
CTaHuwmu;
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—  M3MepeHue TeKYLIMX a3HbIX U MMHENHBIX HAMPSXKEHWIA;

—  U3MepeHue TekyLleih YacToTbl NOABOAMMOrO HanpshKeHus;

—  [OMNOJIHUTESbHBIE pene U CBETOANOA C dyHKUMEN, 3a4aBaeMoii Nob30BaTENEM;
—  umdposon ocumnnorpad;

—  pEerucTpaTop CobbITUNA.

1.1.9 YcTpoicTBO Npou3BOAUT U3MEPEHUE 3NEKTPUYECKUX MapaMETPOB BXOAHbIX aHasIoroBbIX CUrHanoB
(basHbix HanpsbkeHun U Us Ug HanpsbkeHus HyNeBOM NOCNeAoBaTeNbHOCTM 3U, a TakKe BblYMCIIEHNE
HanpsihXeHus 06paTHON nocneaoBaTeNbHOCTU U

Mpn OTCYTCTBUM M3MEPUTENBHOrO TpaHcdopMaTopa Hyneeoi nocnegosaTenbHocT (THHM) u noasoaa
curHana 3U, oT pa3OMKHYTOro TpeyrosibHUKa HanpsbkeHue 3U, paccunTtbiBaeTcs no gopmyne

U,=U,+U,+U, (1)

1.1.10 Ha ocHOBaHWM M3MEPEHHbLIX MApaMeTPOB NPON3BOANTCS PacyeT CeayowWwmX BENNYMNH:
— NIHENHbIX HaNPskeHWh Uz, Usg Ugs;
— HanpshkeHus 06paTHOMN nocneaoBaTenbHOCTU Us.
HanpsieHne obpaTHON nocneaoBaTenbHOCTM U paccunTbiBAETCs Mo opMyne:
o U, +U, e 10, e
U2 — A B C (2)
3
B cnyuae 3apaHusa yctaBkm «ObpaTHoe YdepenoBaHue ¢has» HanpsbkeHuns das B n C B dopmyne (2) me-
HSIOTCA MEecTaMmu.

1.1.11 YCTpOWCTBO U3MEpSIET YacTOTY BXOAHOrO HAMPSHXKEHUS,, HA OCHOBaHWM KOTOPOM MPUHMMAETCS pe-
weHune o pabote cTyneHein AYP n YAMB.

Mpy U3MepeHuUsiX OCYLLECTBIISIETCS KOMMEHCALMSI anepuoanMYecKkoin CoCTaBNsoLWEN, a Takke duibTpaums
BbICLLUMX FAPMOHUK BXOAHbIX CUrHaNOoB. [nsi CpaBHEHMSI C YCTABKaMM 3alUMT WUCMOMb3YETCA TOMBbKO AENCTBYIOLLIEE
3HayeHWe HanpsXKEHWI NEPBON rApMOHMKN BXOAHbIX CUrHAsIoB.

1.1.12 SnemMeHTHas 6a3a BXOAHbIX M BbIXOAHbIX Liernei obecneynBaeT COBMECTUMOCTb YCTPOMCTBA C Jito-
6bIMM YCTPOMCTBaMM 3alUMTbl U @BTOMATUKUN — 3M1EKTPOMEXAHUYECKUMMU, SNTEKTPOHHBIMM, MUKPOMPOLIECCOPHBIMU, a
Takke ConpspKeHUe Co CTaHAAPTHLIMU KaHanaMu TefieMexXaHuKu.

1.1.13 YCTpOWCTBO MMEET KaHasnbl CBSI3W ANs Mepefayn Ha KOMMbiOTEp AaHHbIX CpabaTblBaHUS 3aLUMT,
MPOCMOTPA M U3MEHEHMSI YCTaBOK, KOHTPOSIS TEKYLLEro COCTOSIHWSI YCTPOMCTBa U NapaMeTpoB CETU.

1.1.14 YCTpOWCTBO MOXET MOCTaBNSITbCA KakK CaMOCTOSITENbHO ANS UCMOMb30BaHUS Ha AEUCTBYHOLLMX
obbeKkTax nNpu MX MOAEPHU3ALMM WMAN PEKOHCTPYKUMM, TaK U MOXET BXOAMTb B KOMMJIEKTHblE MOCTaBku (npu
KanuTanbHOM CTPOUTENBLCTBE 3NEKTPO3HEPreTUYECKUX 06bEKTOB).

1.1.15 YcTpoiCTBa W3roTaB/IMBAOTCA B KIMMATU4YeckoM wucnonHeHun YXM3.1 no TOCT 15543.1 wu
FOCT 15150:

—  BepxHee pabouyee 3Ha4YeHWe TeMNepaTypbl OKpYXKatoLWero Bo3ayxa npv akcnayaTtaumm +55°C;

—  HwkHee pabodyee 3HayeHMEe TemnepaTypbl OKpYXKalolero Bo3gyXa MNpu 3KCnyaTauum MUHYC
20°C;

—  HWXKHee npepenbHoe paboyee 3Ha4yeHWe TeMnepaTypbl OKPY)Xarowero Bo3gyxa Mnpu akcnjyaTa-
umn MuHyc 40°C (Npn CHWXEHUKM TemnepaTypbl Hxe MUHYC 20°C OCHOBHbIE (DYHKLMW 3aluuThl
COXpaHSAIOTCS, HO UHGOpMaUKs, oTobpaxkaemas Ha XUAKOKPUCTANIMYECKOM MHAMKATOpE, CTaHo-
BUTCS HEUNTAEMOMN);

—  OTHOCUTesNbHas BAaXXHOCTb Npu +25°C — oo 98%.

1.1.16 HoMuHanbHble paboune 3HAYEHUS MEXAHWYECKUX BHELIHWUX BO3JAEWCTBYIOWMX (aKTopoB — Mo
FOCT 17516.1 anga rpynnbl MEXaHWYECKOro UCNOSHeHUs M7:

—  CMHycoupanbHas BuOpauus B AuanasoHe 4YactoT ot 0,5 go 100 Ny ¢ aMnauTygon yckopeHus
10 m/c? (1g), cTeneHb xectkoctn 10a;

—  yhapbl MHOTOKPAaTHOrO AENCTBMSI C MUKOBBLIM yAapHbIM yckopeHneM 30 M/c® (3g) U ANUTENbHO-
CTbto AeicTBumst 0T 2 Ao 20 Mc, cTeneHb XecTkocTy 1.

1.1.17 YcTpoiCTBO NpefHa3HaYeHo A 3KCnayaTaummn B Cleayowmx YCIoBusSX:

—  BbICOTA Haj ypoBHEM Mops He 6onee 2000 M, NpY UCMONb30BaHUM Ha 60nbLIEN BbICOTE HEOBXO-
AMMO WCMOJMb30BaTk MOMPaBOYHbLIN KOSMMUUMEHT, YUMTLIBAIOWMIN CHUKEHUE 3NIEKTPUYECKON
NPOYHOCTU M3onaumm, cornacHo NOCT 15150;

—  OKpy)alollasl cpefa — HEB3PbIBOOMNACHAs, He coaepXkalliasi TOKOMPOBOASILLEN Mbl/IN, arpeCCUBHBIX
NnapoB W ra3os, pa3pyLlaloLWmX U30ALMIO U METaNbI;

—  MECTO YCTaHOBKW AO/MKHO OblTb 3alUMLIEHO OT MonagaHus 6pbi3r, BOAbl, Macen, 3MyNnbCUi, a
TaKXKe OT NPSAMOro BO3JIENCTBUS COSTHEYHOW paamaLinu.
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1.2 TexHu4eckve XapakTepucTuKu

1.2.1 OcHOBHbIe NapaMeTpbl U pa3Mepbl

1.2.1.1 MwuTaHWe yCTpoNCTBaA OCYLLECTBMSETCS OT UCTOUHMKA nepemMeHHoro (o1 45 ao 55 Iy), NoCcTosiHHO-
ro WM BbINPSIMIEHHOrO TOKa HanpsbkeHneM 24, 48, 110 nnn 220 B B 3aBUCMMOCTM OT MCMOSHEHMsI. Paboumi
Ananas3oH OTKJIOHEHUS HanpshkeHns nutaHmna — +10/-20%.

1.2.1.2 MowHoCTb, NOTpebnsieMast YCTPOMCTBOM OT UCTOYHMKA OMEpPaTUBHOIO MOCTOSIHHOMO TOKa B Ae-
XXYPHOM pexxume — He bonee 7 BT, B pexnme cpabaTbiBaHus 3awmT — He 6onee 15 BT.

1.2.1.3 TabapuTHble pa3Mepbl YCTPOMUCTBa He npeBbiwatoT 305x190x215 MM,

1.2.1.4 Macca ycTpoicTBa 6e3 ynakoBk/ He NpeBbilaeT 7 Kr.

1.2.2 XapaKTepucTuku
1.2.2.1 XapakTepucTuku YCTPOWCTBA YKa3aHbl B Tabnuue 1.

Tabnuua 1
HavmeHoBaHve napameTpa 3HayeHue
1 BxofHble aHanoroBble CUrHasbl:
YyacToTa NepeMeHHoro Toka, 'y 50+£5
4YMCIIO BXOAOB MO HanpshKeHWIo 6
HOMWHaNbHOE HanpshkeHune, B 100
MaKCMMaJlbHbI KOHTPOIMPYEMbIM AMana3oH HanpsikeHun, B 1—150
pabounii ManasoH HanpsxeHun, B 2—120
OCHOBHasl OTHOCUTESIbHAs NMOrpeLIHOCTb U3MEPEHNS HanpsXKeHus, % +3
TEepMUYECKast CTOMKOCTb Lienei HanpshkeHusi, B, He MeHee:
DINTENBHO 150
KpaTKoOBpeMeHHO (2 ) 200
YyacToTa NepeMeHHoro Toka, 'y 45 — 55
noTpebnsemMasi MOLHOCTb BXOAHbIX LENeN HanpshkeHWs B HOMMHaNbHOM pexxuMe 100 B,
B-A, He 6onee: 0,5
2 BxogHble ANCKpeTHble curHanbl (24/48/110/220 B)
4YMCNO BXOAOB 26
BXOZHOM TOK, MA, He 6onee 10
HanpsiXeHWe HafaexXHoro cpabatbiBaHus (Ha NOCTOSIHHOM Toke), B (ucnonHexune 24 B) 17-28
(ucnonHeHune 48 B) 34-56
(ucnonHenmne 110 B) 80-132
(ucnonHeHune 220 B) 160-264
HanpshKeHWe HaaeXHOro HecpabaTtbiBaHMs (Ha NOCTOSIHHOM Toke), B (ucnonHexne 24 B) 0-13
(vcnonHeHune 48 B) 0-26
(ucnonHenmne 110 B) 0-60
(ucnonHeHune 220 B) 0-120
ANTENbHOCTb CUrHana, Mc, He MeHee 20
3 BbIxoAHble AMCKPETHbIE CUrHasbl ynpasnaeHus (220 B)
KOSIMYECTBO BbIXOAHbLIX CUrHaNoB (rpynmn KOHTaKTOB) 16 (28)
KOMMYTMPYEMOE Hanpsi>KeHne NepeMeHHOoro Um NocTosHHOro Toka, B, He 6onee 300
KOMMYTUPYEMbIA MOCTOSIHHBIA TOK 3aMblKaHWsl/pa3MblKaHns NpU akTUBHO-MHAYKTUBHOW
Harpyske ¢ NocTosiHHoM BpeMeHu L/R = 50 Mc, A, He bonee 6/0,2
KOMMYTUPYEMbIN NepeMeHHbIN TOK 3aMblkaHWsl/pa3MbIKaHUsS NP aKTUBHO-UHAYKTUBHOM
Harpyske ¢ NocTosiHHol BpeMeHu L/R = 50 Mc, A, He bonee 6/6

1.2.2.2 [lononHutenbHas NorpelHoCTb U3MepEeHNs TOKOB, @ TakxKe AOMOMHUTEeNbHas MorpelwHocTb cpa-
6aTblBaHNa 6/10Ka NpU U3MEHEHWUM TEMMEPATYpPbl OKPYXXaloLlen cpeabl B paboyeM Auana3oHe He npeBbiaeT 1%
Ha kaxaple 10°C oTHocuTenbHO 20°C.
1.2.2.3 [dononHuTenbHas NOrpellHOCTb 3MEPEHMSI HampsiXKEHWUI MPU U3MEHEHMMN YacTOTbl BXOAHbIX CUr-
HaNI0B B AnanasoHe oT 45 Ao 55 My He npeBbiWaeT 2% Ha Kaxabli 1 [ oTHocuTenbHo 50 Iu.
1.2.2.4 YcTpoWcTBO He cpabaTbiBaeT IOXKHO M HE NMOBPEXAAETCS:
— NPV CHATUM M NoJAYe ONepaTMBHOIO TOKa, a TakXXe Npu NepepbiBax NUTaHUS Nobon ANUTENbHO-
CTW C NOCNeayoLWmMM BOCCTaHOBIEHNEM;
—  Mpu noAaye HanpshKEHUS ONepaTUBHOIO NMOCTOSIHHOMO ToKa 06paTHOM MONSIPHOCTH;
— NPV 3aMbIKaHUK Ha 3eMJII0 Lienei onepaTMBHOIO ToKa.
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1.2.2.5 YcTpoicTBO 0becreunBaeT XpaHeHWE NMapaMeTpoB HAaCTPOMKN U KOH(Urypauum 3almT 1 aBToMa-
TUKM (YCTaBOK) B TeYeHue BCEero cpoka cnyXbbl BHE 3aBUCMMOCTM OT Han4uMsl NUTAIOWWEro HamnpshkeHus. Xoa
4YacoB M 3aMKCMPOBaHHbIE AaHHblE B MAMSATM COXPaHSOTCS NPy NponagaHumM onepaTtuMBHOrO NUTaHMS Ha Bpems
[0 HECKOJbKUX NeT.
1.2.2.6 YCTpOWCTBO BbINOMHSET DYHKLUNM 3aLUMTLI CO CcpabaTbiBaHWEM BbIXOAHbIX pPefie Npu MoJIHOM Npo-
nagaHuy onepaTMBHOIrO MUTaHWS OT HOMUHANBbHOIO 3HaYeHNs:
— 0,6 c gns ncnonHenns 220 B;
— 0,2 c gns ncnonHenns 110 B;
— 0,05 c anda ncnonHenunin 24 B n 48 B.
1.2.2.7 BpeMsi roTOBHOCTM YCTPOMCTBA K paboTe nocrne nojayu onepaTMBHOrO Toka He MpPEBbLILLAET:
— 0,4 c ana ucnonxHeHun 110 B n 220 B;
— 0,8 c ans ucnonHeHuit 24 B n 48 B.
1.2.2.8 HapaboTka Ha oTKas ycTpoiicTBa coctaensier 100000 yacos.
1.2.2.9 CreneHb 3aluThl, 0becneynBaemMas 0605104kon ycTpocTBo no FOCT 14254, coOOTBETCTBYET:
— IP52 no nuueBoit 1 60KOBbLIM MaHENsM;
— IP20 no 3agHei, KpoMe K/IEMM MOAKTIOUYEHNUSI TOKOBBIX LIEMEN.
1.2.2.10 2nekTpu4yeckoe COMpPOTMBIIEHME M30M5SUMU MeXAYy HE3aBUCMMbIMW SNEKTPUYECKUMMU LENSMU U
Mexay 3TMMMK LensMn 1 KOPryCcoM COCTaBNSET:
—  He MeHee 100 MOM B HOpPMasibHbIX KIMMaTUYECKMX YC/T0BUSX;
—  He MeHee 1 MOM npw NOBBbILIEHHON BAAXHOCTU (OTHOCUTENbHAs BIAXXHOCTb — 98%).
HopmanbHbIMK KNIMMaTUYECKUMM YCTTOBUSIMU CHUTAIOTCS:
—  TemnepaTypa OKpyxXatowero so3gyxa — (25+10)°C;
—  OTHOCUTENbHas BAAXXHOCTb — OT 45 0o 80%;
— aTtmocdepHoe gasnexune — ot 630 go 800 MM pT. CT.
1.2.2.11 3nekTpuyeckas n30onsumMs Mexay He3aBUCUMbIMU 3NEKTPUYECKMMA LIENsSMU N MexXAay 3TUMKM Le-
NSMKU WU KOPMYCOM MPY HOPMasibHbIX KiMMaTudeckmx ycnosusix (n.1.2.2.10) 6e3 npobosi n nepekpbiTUS BblAepXu-
BaeT:
—  WCMbITaTeNbHOE HAMpPsHKEHUE NEPEMEHHOrO Toka 2 KB (aeicTBytollee 3HaueHne) yactoTol 50 My
B TedeHne 1 MuH;
—  WUMNyNbCHOE MCMbITaTeNbHOE HanpsxeHne (Mo TPU UMMNybCa MOSIOXKMTENbHBIX U OTPULATENbHBIX)
C aMnnuTyaon Ao 5 kB, AnuTenbHOCTbIO nepeaHero dpoHTa 1,2 MKC, ANMUTENbHOCTBIO MMIYbCa
50 MKC 1 nepnoaoM cnefoBaHus UMMynbLCoB — 5 C.
1.2.2.12 YCTpONCTBO BbINOSHSET CBOM (hYHKLMM NpWU BO3AENCTBMM MOMEX C NapamMeTpamu, npuBeaeHHbI-
Mu B Tabnumue 2.

Tabnvua 2
2§ $3¢
L O Q s I
Bua nomexu 5 E rOCT, M3K €38 MpuMeyaHme
&g S8
G
MoBTOpAOLWMECS 3aTyxaloLme Kone- 3 |IFOCT P 51317.4.12-99 A 2,5 kB — npoBoa-3emns
6aHus yactoTou ot 0,1 go 1,0 MI'y M3K 61000-4-12-95 1,0 kB — npoBoa-nposoAa
HaHoceKkyHAHblE UMMYNbCHbIE MOMEXU 4 |TOCT P 51317.4.4-99 A 4 kB — nuTaHune
M3K 61000-4-4-95 2 KB — ocTanbHble Lenu
DneKkTpocTaTU4eckme rnomMexm 3 |TOCT P 51317.4.2-99 A 8 KB — BO3AYLLHbIN
M3K 61000-4-2-95 6 KB — KOHTaKTHbIN
MarHuTHOE noJsie NPOMbILLITIEHHON 5 |TFOCT P 50648-94 A 100 A/M — NOCTOSIHHO
4acToTbl M3K 1000-4-8-93 1000 A/M — KpaTKOBPEMEHHO
PagvoyacToTHOe 3neKTpoMarHUTHoe 3 |IFOCT P 51317.4.3-99 A oT 26 o 1000 MIy
none M3K 61000-4-3-96 10 B/m
MWUKPOCEKYH/IHBIE UMMYJIbChI 60NbLLIOW 4 |TOCT P 51317.4.5-99 A 4 kB
dHeprum M3K 61000-4-5-95
KOHAYKTUBHbIE HU3KOYACTOTHbIE 3 |IFOCT P 51317.4.6-99 A 0,5 c npn 0,5xUH
nomexu M3K 61000-4-6-96 0,1 ¢ — nepepbIB NUTaHUSA
MMnynbcHOe MarHUTHOe none 4 |TOCT P 50649-94 A 8/20 mkc
M3K 1000-4-9-93 +300 A/m
3aTtyxatowee konebatenoHoe 5 |TFOCT P 50652-94 A 100 kl'y
MarHUTHoOe none M3K 1000-4-10-93 +100 A/M

8
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1.2.3 3awmTa MMHUManbHOro HanpskeHus (3MH)

1.2.3.1 YcTpoWCTBO MMEET TpU HE3ABUCMMbIX CTYMEHW 3alUyTbl MMHUMANbHOMO HanpskeHuss — 3MH-1,
3MH-2 1 3MH-3. Myck n cpabaTbiBaHue cTyneHert 3MH MoryT 6biTb MPOrpaMMHO MOAKMOYEHBbI K t06bIM Mpo-
rPaMMMUPYEMbIM pesie YCTPOUCTBa AN BblAayu CUrHana Ha BHELUHWE LEnu.

3almTa MMHUMASIbHOrO HanpsikeHUst cpabaTbiBAE€T MU MOHWXKEHWUM CPasy BCEX TPEX JIMHEMHBLIX Hanps-
YKEHWI HWDKE Nopora, 3aaBaeMoro yYCTaBkon Usyw., rae X =1, 2 unun 3.

1.2.3.2 Jliobas u3 ctyneHeit 3MH MOXET BblTb OTKJIIOYEHA YCTaBKON «PyHKUMS 3MH-X».

1.2.3.3 [Onsa pabotbl noboi n3 ctyneHein 3MH-1, 3MH-2 n 3MH-3 HeobxoaMMO, YTOBbI NMPUCYTCTBOBA
AKTMBHBI BXOAHOW CWUrHan AaHHOW cTyneHu «Bxoa 3MH-X», 3anporpaMMMpOBaHHbIM Kak «PaspelueHue», uim
CUrHan AO/MKEH OTCYTCTBOBATb, €C/iM BXOA 3anporpaMMMpoBaH Kak «bnokuposka».

Ons ctyneHen 3MH-1 1 3MH-2 nMetoTcs cneumnanbHble ANCKPETHbIE YNpaBnstowme Bxoabl, a ans 3MH-3
Heob6x0AMMO NPUMEHATb OAWH M3 MPOrpaMMUpPyEMbIX BXOAOB, C 3aAaHneM ero yHKUMKM Kak «Bxoa 3MH-3».

[na AONONHWUTENbHOrO yrnpaBneHusl BCEMU CTyMNeHsSMM OAHOBPEMEHHO B KayecTBe 60KMpytoWwero wmam
pa3speluatoLlero Bxoga 3MH MOXHO MCMONb30BaTh /1060 NPOrpaMMUPYEMbIN ANCKPETHLIN BXOA, COOTBETCTBEHHO
3anporpamMMUpOBaHHBIA.

1.2.3.4 Kaxpasi ctyneHb 3MH uMeeT OAHOCTYMeHYaTyld HE3aBUCUMYIO XapaKTEPUCTMKY C OAHOW Bbl-
JIEPXXKOW BPEMEHMW.

1.2.3.5 MapameTpbl cTyneHelt 3MH npuBeaeHsl B Tabnuue 3.

Tabnvua 3
HanmeHoBaHue napaMmeTtpa 3HauyeHue
1 [lanasoH yCTaBoOK MO HanpshKeHuto cpabatbiBaHnsa Usyy, B 5,0-99,9
2 [NCKpeTHOCTb YCTaBOK MO HanpshkeHwuto, B 0,1
3 [nana3oH ycTaBOK Mo BPeEMeHM cpabaTtbiBaHus, C 0,20 — 99,99
4 [NCKPETHOCTb YCTaBOK MO BPEMEHM, C 0,01
5 OcHOoBHasi MOrpeLHOCTb, OT YCTaBoK, %
Mo HanpsH>KeHUio +5
no BpeMeHU +3
6 KoathdurumeHT Bo3BpaTa 1,05

1.2.3.6 BbixoaHble pene, noakno4YaeMble K BbixodaM cTynHeh 3MH — «3MH-X», pomkHbl pabotatb B
WMMYNbCHOM peXuMe 6e3 3aepXKKin BpeMeHM, hOpMUPYS BbIXOAHOW MMMY/bC ASIMTENbHOCTLIO 1 C.

1.2.3.7 Mpwu nycke nobon n3 cryneHen 3MH 3aropaetca ceetoamon «Iyck 3MH» Ha nepeaHei naHenu
YCTPOWCTBa, paboTatoLmMii B CNEAsILLEM PEXUME.

1.2.3.8 Mpwu cpabaTtbiBaHuK ntoboit n3 ctyneHeir 3MH 3aropaetcsa ceetoamos «CpabatbiBaHne 3MH» Ha
nepeaHel naHenn ao cbpoca ero KHomkow «Copoc» UM NO BHELWHEMY CUTHAY.

1.2.3.9 Ha nepepaHei naHenu yCTpOMCTBa NpeaycMOTPEHA KHOMKa ABOMHOro Haxatuns «3MH» co ceeTo-
AMOAHON MHAMKAUMEN YCTaHOB/IEHHOMO COCTOSIHWUS AJ1s ONepaTUBHOMO BbiBOAA M3 paboTbl BCEX TPEX CTyNeHeW
3MH ogHoBpeMeHHoO.

1.2.3.10 MNpeaycMoTpeH cBeToamMoa Ha nepeaHen naHenu «bnokuposka 3MH», BkAoYatoWMIACs nNpu 3a-
npete paboTbl Ntoboi (BBeAEHHOW ycTaBkoW) odepean 3MH Mo ANCKPETHLIM BXOAaM WM OT KHOMKKU «3MH>», HO
Mpu YCNOBUWM BKITHOYEHUSI YCTaBKM «PDyHKLMS» XOTS 6bl ogHOW U3 cTyneHein 3MH. Ecnv Bce Tpu ctynenn 3MH
BblBeAieHbl yCTaBkamu, TO cBetoamosd «bnokvpoBka 3MH» cBeTUTbCA He OyaeT He3aBMCMMO OT OCTaslbHbIX
CMrHasnos.

1.2.3.11 ®dakT cpabaTbiBaHua Kaxaon ctyneHn 3MH MoxeT 6biTb 3adMKCMpoBaH AENCTBMEM Ha obluee
pene CUrHanusaumm, YTo onpeaensercs ycraBkon «CurHan 3MH-X» B Kak[oW M3 CTyrneHew.

1.2.3.12 Mpw BO3HMKHOBEHUWN HencnpaBHOCTM TH Bce cTtyneHn 3MH aBTOMaTnyeckn 610KMpyloTCs.

1.2.3.13 B kaxpaoin u3 ctyneHeit 3MH cneumanbHOW YCTaBKOM MOXHO AOMOMHUTENBHO BKIHOUUTL (DYHK-
LIMIO KOHTPONS OTCYTCTBMS HanpshKeHWs Ha BBOAHOM TH, yCTaHOBMEHHOM Bbile BBOAHOMO BbiktodaTens (bnwke
K MCTOYHWMKY NMuTaHus). Takas 6nokupoBka TpebyeTcs B psige SHeprocucteM u nossonsieT npu 3MH pononHu-
TeNnbHO y6eanTbCs B NponagaHum HanpsXKeHUS UMEHHO CO CTOPOHbI BBOAA, @ HE TOJIbKO Ha CEKLMM LLKH.

KoHTponb OTCyTCTBMSI HanpsbkeHust Ha TH BBOAa MpOM3BOAMTCH CO 3HAUYEHMEM YCTaBKU MO JIMHEWHBIM
HaMNpPSHKEHMSAM, PaBHbIM YCTaBKe sy COOTBETCTBYIOLLEN CTyneHn 3MH.

TaK Kak KOHTPO/b MPOM3BOANTCA NMYTEM CPAaBHEHUS C YCTABKOM U3y BLIBOPOM MaKCMManbHOMO U3 JIMHEN-
HbIX HampsbkeHWli, TO B C/lyyae NpUMeHeHus oaHocdasHOro TpaHcdopMaTopa, YCTaHOBEHHOrO Ha BBOAE M
N3MEPSIIOLLErO TOMIbKO OAHO JIMHEMHOE HaMpsKeHWe, NpaBuibHast paboTa KOHTPOJIbHOrO OpraHa OCYLLECTBIISIETCS
aBTOMaTUYECKM.

1.2.3.14 ®parMeHT (hyHKLMOHANBHON NOrMYeckomn cxembl opraHunsaumm 3MH npueeaeH Ha pucyHke 1.




blNBA.656122.036 P2

Bxos 3MH-1 20 me Kiioria k
Q—! Bnokup. t 16— Mporpam. pene
| | DOyHKUWA (oTkn. BB ot 3MH)
j‘ ! ! amr-1 P & B‘RPF‘{C;‘ t3MH 4 «3MH-1»
PaspeLu. ~_! -1» R
U< 1€— T‘ --1K
Bxoa 3MH-2 20 mc o T
—4 . Brokup. t T
U3MH-1 «Myck 3MH»
e | I S — :
— > Memon
_U' OreyreTaye UBBOAAKonTpons 3MH-1 no Ussona & Cépoc T «Cpabar. 3MH»
— = p DyHKUMS o «3M'2” —>R 7
s_UaB Max U U< 3MH-2 — oMz A S Bl
R . - BN
U3MH-1 3 1e—e— 1
g UBc 1T s
=
o C. S U o
U< 3 3MH-2 3MH-2»
- _U— Orcyrcrane Ussopa KoHTponb 3MH-2 no Useoga | DyHKLUS —
et 3vH-3 1 & t
1 ~ 3MH-3 «BMH-3»
U3MH-2 Bnokvposka 3MH-3 1 U< 1€ e t
T | 2
L l I 1
Brokvposka 3MH
npw HeucnpasHocTi TH U3MH-3 HEE 3‘;\/';'}_{3;»
Brokuposka ot Bxoga 1 1
BriokvpoBka oT Bxoga 2 &
EJ'IOKVIpOBTG; :)'r Bxoda 9 Gymikums:
U< y SMH1 - Erokuposka
3MH»
_U- Orcyrcrane Ussoaa KonTpons 3MH-3 no Ussona | M2 '«
—| ¢
1 1 3MH-3
U3MH-3 & Uas Max U |
m
o
z U BC 1
5 UcA |
=) | E—

PucyHok 1 — ®yHKUMOHaNbHas nornyeckas cxema pabotbl 3MH

1.2.4 3awwTa oT noBbilieHMa HanpsbkeHns (3MH)

1.2.4.1 3awmTa OT NOBbLILEHUS HANpshKeHUst cpabaTbiBaeT Mpu NOBbIWEHNM XOTS 6bl OAHOMO U3 TpexX Nn-
HEMHbIX HaNps>KeHW Bbille Nopora, 3aAaBaeMoro YCTaBkon Usmy cp.

1.2.4.2 3MH MoXeT 6bITb OTK/OYEHA YCTABKOM «DyHKLMSA 3MH».

1.2.4.3 3MNH uMeeT OAHOCTYNEHYATYHO HE3ABUCMMYIO XapaKTEPUCTMKY C BblAEPXKKON BpPEMEHM KaK Ha
cpabaTtbiBaHWe T3y cp, TAK U HA OTMNYCKaHWE 737y g [pU 0OPaTHOM MOHWXKEHWUM HAMpPSDKEHWUS A0 3HAYeHUs
ycTaBkn Uszzy g NPONCXOAUT OTMyCKaHWe (BO3BpaT) BbixogHoro pene 3MH. Bblaepxka BpeMeHW Mnpu 3TOM
COOTBETCTBYET YCTaBke 75 5

1.2.4.4 MapameTpbl 3aWmThl OT NOBbILEHMS HanpsbkeHus (3MH) npueeaeHsl B Tabnuue 4.

1.2.4.5 ®akT cpabaTtbiBaHus pene 3MH MoxeT AeicTBoBaTh Ha obluee pene CUrHanusauum, Yto onpeae-
nsieTcs ycraBkon «CurHan 3MH».

CpabatbiBanue ctyneHu 3MNH mMoxeT 6biTb BbiBeAEHO Ha ntoboe nporpaMMmupyeMoe BeixogHoe pene 1-10.

Tabnuua 4
HanmeHoBaHMue napameTpa 3HaueHue

1  [OvanasoH YCTaBOK MO JIMHENHOMY HanpshkeHuio Usqy cp B: 60,0 — 130,0
2 [vanasoH yCcTaBoK MO JIMHENHOMY HaNPsHKeHnto Usqy 5 B: 60,0 — 130,0
3 [WCKpeTHOCTb YCTaBOK MO JIMHENHOMY HanpskeHuto, B: 0,1
4  [OunanasoH yCTaBOK MO BPeMeHU 737y cp, C 0,20 — 99,99
5 [vanasoH yCTaBOK MO BPeMeHU 73y 5 C 0,20 — 99,99
6  [MCKpEeTHOCTb YCTABOK MO BPEMEHU, C 0,01
7  OcHOBHasi NOrpeLwwHOCTb, OT YCTaBokK, %

NO HaMNps>KeHUIo +5

no BpemMeHn +3
8 KoathdmumeHT Bo3spata 3MHcp/ 3MHpozgp 0,95/1,05

1.2.4.6 Mpu nycke ctynenn 3MH 3aropaeTcs cBetoamon «Myck 3MH» Ha nepeaHel naHenu yCcTpoUCTBa,
paboTaloLLniA B CNEASLLEM PEXUME.

1.2.4.7 Npwu cpabaTbiBaHun ctyneHn 3MH 3aropaetca ceetoamon «CpabaTtbiBaHue 3MH» Ha nepeaHen
naHenu, KoTopbi byaeT ropeTb A0 cbpoca ero KHOMKoM «COpoc» UK MO BHELLUHEMY CUTHanY.
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1.2.4.8 [Ons pabotbl ctyneHn 3MH HeobxoamMo, 4TObbl Ha AMCKpeTHOM Bxoae «Bxog 3MH» npucytcTso-
Ba/l BXOAHOW curHan «PaspelueHve 3MH» unm oTcyTcTBoBan «brokupoBka» (HasHauyeHue AWCKPETHOro BXoAa
3MH 3apaeTcs ycTaBKow).

1.2.4.9 TMpeaycmoTpeHa kHomka «3MH» Ha nepegHen MaHenW yCTPoOWCTBa ANS OnepaTMBHOrO BbIBOAA
CTyneHun n3 paboTbl.

1.2.4.10 Ons npuHyauMTenbHOro pydyHOro BO3BpaTa BbixogHoro pene «3[MH» cregyeT HaXaTb KHOMKY
«CHpoCc» Npu OTKNOYEHHOM MOSTIOXKEHMUMN KHOMKK «3MH».

®parMeHT hyHKLMOHaNbHON noryeckol cxembl 3MH npuBeaeH Ha pUCYHKe 2.

U ot TH cekumm KHonka HYCKSHH 3MH cpaG. 3MH soaspat ﬂpor(%anMH)pene
«3[1H» 1 tSI'IH cpabar.
U AB Max U 1 N\ >— & t — MemoryBHH LMHKA
u-> 3MH N P -9K
Usc i il l | F1sT
- _ >_F Q
UcA Memory
Sanp b—&_ t3I'IH Bo3BpaTa | S T
U< L t Cépoc [ @ _B'_'
|7A1 - >—R N
_“— s|T «CpabarbiBaHue
L1 Q _EH 3MH»
3IMHB [Paspeue- 1 R
Bxop 3MH EnOKmp, - Hve 3MH L C6poc 1 |_ :II_I\yCK —_
|_| >4 Kronka Keomka | |—
Paspeu.| 20 mc «3MH» «C6poc» | 1 1
Brokvposka ot ex. 1 [ 4 1<_1HJI | |
Brokuposka ot Bx. 2 | ] DyHKUMS
Briokmposka ot Bx. 3 & 3MH
Briokmposka ot Bx. 4 Paspelue- —
Bnokuposka ot BX. 5 O Hve 3MH N\
BrokvpoBka ot Bx. 6 «Bnokuposka 3MH»
S BrokvpoBka ot Bx. 7
3 Bnoknposka ot Bx. 8
3 Bnoknposka ot Bx. 9

PucyHok 2 — ®yHKUMOHanbHasa normyeckas cxema 3MH

1.2.5 3awuTa oT oaHOda3HbIX 3aMblkaHWi Ha 3emnio (333)

1.2.5.1 3awwmTta ot 033 peanvsoBaHa MO MPEBLILEHNIO HAMPSHXKEHUS HYNIEBOIN MOCNeAoBaTeNbHOCTU 3U,
3a@HHOMO 3HaYEHNS YCTaBKM.

1.2.5.2 Mpwu otcytctBum THHIM (npu 3TOM AomkHa 6bITb 3a4aHa yctaBka «THHM» — «OTkn») Hanpsxke-
Hue 3U, paccunTbLIBAETCS HA OCHOBaHMM Tpex dasHbIX HanpshkeHuin no dopmyne (1).

1.2.5.3 3awmTta ot 033 MMEET OAHOCTYMNEHUYATYIO XapaKTEPUCTUKY C HE3ABUCUMOW BbIAEPXKKON BPEMEHU
1 paboTaeT Ha BbIXOAHOE pene «3emns».

BTopas cryneHb 3awmtbl 0T 033 — 3awmTa OoT eppope3oHaHca — paboTaeT 6e3 BbiAEPXKKN BPEMEHMU U
npeaHasHayeHa A4S ynpaBneHus creuuanbHo obmoTkon TH ans nogaBneHus deppope3oHaHca npu ero
BO3HVMKHOBEHMU, YTO NPOSIBASIETCS MO MPEBLILIEHNIO HAMPsSXKeHWEM 30, yCTaBKU BTOPOM CTYMEHW 3alUuThl.

OTnyckaHue pene 3awmTbl OT heppope30oHaHca NPOUCXOANUT MO CHUXKEHUIO HanpshkeHus 3Ug HUXe 3Ha-
YEHWS YCTaBKW NEPBOI CTyMNEHM.

[na mcnonb3oBaHMs 3alnTbl OT eppope3oHaHca HeobxoaMMO NOAKIOUUTL MPOrpaMMuMpyemoe pene K
BbIXO/Zly BTOPOW CTYNEHM 3alnThbl (ToYKa hYHKLMOHANIbHON NIOrMYeckor cxembl «3MP»).

1.2.5.4 TMapameTtpsbl 3awmTtbl 0T 033 npuBegeHsbl B Tabnuue 5.

Tabnuua 5
HaumeHoBaHMe napamertpa 3HauyeHue
1 [manasoH ycTtaBok no HanpsbkeHuio 3U, 3awmTbl oT 033, B 0,5—99,9
2  [Avana3oH yCcTaBOK MO HanpshkeHunto 3U, 3aWwmTbl OT heppope3oHaHca, B 5,0 —150,0
3 [AWCKpeTHOCTb YCTaBOK Mo HanpshkeHuo 30, B 0,1
4  [nanasoH yCTaBOK MO BPEMEHMU, C 0,05 —99,99
5  [WCKpeTHOCTb YCTaBOK MO BPEMEHMU, C 0,01
6  OcHOBHasl NOrpeLHoOCTb, OT YCTaBokK, %
Nno HanpspkeHuio 3U, +5
Nno BpeMeHu +3
7  KoadduumneHT Bo3BpaTa 0,95
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1.2.5.5 BbixogHoe pene «3emns» paboTaeT B cneaswemM pexume, 6e3 gukcaumm.

1.2.5.6 ®akt cpabaTtbiBaHma pene 3awmtbl 0T 033 MoxeT 6biTb 3admKcMpoBaH 0BWMM pene curHa-
M3aummn B 3aBUCMMOCTU OT YCTaBKM «CurHan ot 3emam».

1.2.5.7 Mpwu cpabaTbiBaHWMK 3aLUMTLI 3aropaeTcs CBETOAMOA «3eMMsi B CETU» Ha MepeaHei MaHenm ycT-
poicTBa, paboTaloWwmin B CNeasLIEM PEXUME.

®parMeHT hYHKLMOHANBbHOM NTOrMyeckomn cxembl 3awwmTsl oT 033 npuBeaeH Ha pUCYHKe 3.

Ot TH cekunn «Myek
3U THHI Ok, 3U. > 333» t36MJ‘I$IHOI7I cvrHan.
_ 3Uo pacyeTHoe 0 T
D 3Uo ._T «3emns
__ 3Uo namepeHHoe , _D_ |7A| K o
N THHI Bkn. 3Uo
3EM.CUTH.
Memor
SZ§ 'IY «CpabaTblBaHue
«3emnsa B ceTU» S 3330»
~ Cbpoc R Q
3U. > «[yck -
0 3DP»
T «3awmTa ot
-U_ S deppopesoHaHca»
3Uo Q O
heppopes —W)— R

PucyHok 3 — ®yHKUMOHaNbHasa nornyeckas cxema 3awmtol ot 033

1.2.6 ABTOMaTmueckasl YactoTHas pasrpy3ska (A4YP)

1.2.6.1 B ycTpoiicTBe peanu3oBaHbl Tpu ovepean AYP: AYP-1, AYP-2 n AYP-3, a Takke YAMB. Kaxaas
n3 ouepenert A4P MoxeT 6bITb BbIBEAEHA Ha CBOE BbIXOAHOE perie, B KAYECTBE KOTOPbIX UCMOMb3YOTCS Nporpam-
mMupyemble pene. CtyneHb YAlMB Takke MOXeT ObiTb MOAKMIOYEHA K OAHOMY W3 MPOrpaMMuMpyembliX pene
YCTpOWCTBa.

NmMeeTca Tpu pexknMa paboTbl BbIxoaHbIX pene AYP:

— UMNYNbCHBIN (pene cpabaTbiBaeT Ha 3anporpaMMMPOBaHHYI0 ANMUTENLHOCTb UMMYAbCa Tymn.aup);

— cneaswwii (pene yaepXXnBaeTcs 10 Bo3BpaTa NMyCcKOBOro opraHa cryneHu AYP);

— HenpepbIBHbIV (pene AYP yaepxvBaeTcs B cpaboTaHHOM COCTOSIHUM A0 cpabaTtbiBaHus YATB).

1.2.6.2 YCTpOWCTBO MMEET YETbIPE HE3ABUCUMMO PErY/IMPYEMbIX YCTaBKM cpabaTbiBaHMs MO YacToTe:

— AYP-1 —01 45 no 51 l'y;

— AYP-2 —oT1 45 no 51 l'y;

— AYP-3 — 0145 go 51 I'y;

— YAIB — o1 45 no 51 'y,

[nckpeTHOCTb ycTaHoBKK YacToTbl — 0,01 .

1.2.6.3 PasHuUa Mexay 4YacToToi cpabaTbiBaHMS M BO3BpaATa MyCKOBLIX opraHoB coctasnseT 0,1 My ans
Bcex cTyneHe AYP 1 YAMB. CtyneHb AYP-2 MMeeT AOMNOMHMTENbHYIO YCTaBKy ANS 3aflaHUst pasHoca YacToTbl
cpabaTtbiBaHMsA 1M BO3BpaTa CBOEro nycKoBOro opraHa B gnanasoHe ot 0,05 go 0,60 Iy,

1.2.6.4 YcraBku no Bpemenn AYP-1, AYP-2, AYP-3 n YAIB, perynmpytoTcs OUCKPETHO C LIAroM 4epes
0,01 c B npegenax 0,20—99,99 c.

Bpems cpabaTtbiBaHUS NPy 3TOM MOXET OT/IMYATLCA OT YCTaBKKU He Honee, 4yeMm:

— ang ycraBok go 5 ¢ — 0,1 ¢;

— Aanst ycraBok 6onee 5 ¢ — +2%.

1.2.6.5 HanpsixeHnne cpabaTbiBaHUs opraHa, paspellatowlero cpabateiBaHne AYP npu npeBbIEHNN 3Ha-
YeHusl 3adaHHOM YCTaBKM XOTS 6bl OAHUM M3 3-X JIMHEMHBbIX W3MEPUTENbHBLIX HaMNpsKEHWM, Perynmpyercst C
avckpeTHocTtbio 0,1 B B npegenax ot 20,0 go 99,9 B. KoadduumeHT Bo3Bpata — nopsiaka 0,99.

1.2.6.6 HanpshxeHune cpabaTbiBaHusl opraHa, paspewatowero cpabatbiBaHne YAIMB npu npesbieHMU
3HaYeHWs1 3a4aHHOM YCTAaBKM OAHOBPEMEHHO BCEMW TPEMSI JIMHEMHBIMU U3MEPUTESIbHBIMU  HAMPSHKEHWSIMY,
perynupyetcs ¢ anckpetHocTbio 0,1 B B npeaenax ot 20,0 o 99,9 B. KoadduumeHT Bo3BpaTta — nopsaka 0,99.

1.2.6.7 Tlpn n3MeHeHnn HanpsXKEHUs NUTaHUS B Npegenax, ykasaHHbix B n.1.2.1.1, 1 HOMWMHaNLHOM U3-
MEepUTENIbHOM HaMNpsKEHUN N3MEHEHNE NapaMeTpoB cpabatbiBaHus AYP n YAIB:

no yactote — He 6onee +0,05 Iy,
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no BpeMeHn — He bonee +2%.

1.2.6.8 M3MeHeHMe 3HauyeHWin YacToTbl cpabaTbiBaHus AYP u YAMB npu M3MEHEHWU W3MEPUTENBHOMO
HanpsbkeHns oT 20 go 130 B u HOMMHaNbLHOM HanpsHKeHUM NUTaHMs — He 6onee +0,05 u.

1.2.6.9 Wcknouaetcs noxHoe cpabaTtbiBaHWe YCTPOMCTBA MNP CHMDKEHUW U3MEPUTESIbHOrO HanpsihKeHus
Hwxe 20 B.

1.2.6.10 WcknioyaeTtcs noxxHoe cpabaTtbiBaHne AYP n YAMB ycTpoicTBa Npu UCUYE3HOBEHUW W MoOCHe-
AYIOLLEM MOSIBNIEHUM NUTAIOLLEr0 WK (M) U3MEPUTENBHOIO HaMpPSXKEHUs! MPU YacToTe, OT/IMYAIOLLENCS OT YCTaBKu
Ha 0,1 'y n 6bonee.

1.2.6.11 ®yHKUMOHANBLHO YCTPOMCTBO coaepXuT Tpu ctyneHn AYP: AYP-1, A4P-2 1 AYP-3, a Takxxe oaHy
cTyneHb YATMB. [ononHUTENbHO MMEETCS CreumanbHblii OpraH OnpedesieHusi CKOPOCTM CHUKEHMS YacTOTbhl,
MO3BONISAOLLMIA NPU HEOBXOANMOCTM 3ab/I0KMPOBAThb MO BbIGOPY 06y cTyneHb AYP.

NmeeTca cneumanbHasa Touka ®OJ1IC ang nporpaMMHOr0O NOAKOYEHUST OQHOMO M3 MporpamMMUpyeMblX pesne
Ha coBMeLLeHHYt0 (cpabatbiBaHne AYP-1 nnm AYP-2) ctyneHb AYP.

YnpoleHHas dyHKUMOHanbHas cxema opraHa A4P-YAMB npuBeaeHa Ha pucyHke 4.

PaspelueHne
AYP 10 U flycx
o

AGP-1
F F<<< o T A4P-1 H P .
a curHan 'EXUM:
FJ &w t P l—) l Memo Tumn. AYP | creasw, Cpasar.
AYP-1 2s 1 I .
Fes Gy ATP-1 EH I { S|T J_ Vunynse.  A4P-1
A e 1= | | -
=—a Bn. A4P-1 1o dF/dt & e R Q ﬂ_ HenpepbigH Cpatar.
— -1 o 5 e J— PEpLIEH. AYP-1 nm -2:
Faup-2, dF 3 COBMeLLEH.
= = Obuige paspeu. A4P EH ;uéf)" O
gg
9 _”‘ Paspew. AYP-1 8 JA Ha curnan 1
i L ﬁ Mewmory T umn. AYP Cpatar. I
O o S |T | AuP-2
UnuH. ceky uU> — Q | | |
7 [T T A4p-2 R _| |_ HenpepbigH.
max 13 3-x Uadup &_l t Mporp. pene
aF/dT> . —_l (AYP-1 comm)
—> Dyriumn AUP-2 g3 ! ! H —_— crea. pexum,
dF /T 6ok —4 | 28 a curran Mewory Tumn. AP |cromm Tsap. =0
posky A4P Bn| A4P-2 noF/dt ° AALL Cpabar.
Qi _| — S |T Vmnyrec.  AUP-3
— o Y ], M -
25 R HenpepbigH.
Paspeww. A4P-2, g> Mporp. pene
8 (A4P-2)
1 Coats Crieq. pexum,
pabar. =
Myck. O X Tsag. =0

T AYP-3

t

L )‘ ]
1

5
= [
]
|nyi?:”“ %
L]

Kronka
«AYP»

hlew |
—rr

Dyniuyn AUP-3

1 & —(1)1_ n AHl;I-S WF/:(‘

0—!;‘

o
By ° E Mewmory
Bpiokup. ot BXx.1 gx 8 ST
Obuee | paspew. AYP &3 8 | ° |
Bgokui 2 O 38 [ . 38 Q
p. OT BX. 2§ YHKLMS: T pasp. YAMB SSopoc ' N i
;— Paspetu. AYP-3 & AYP-1  «BriokvpoBka t N
Egomp. oT BX.3| L - & AYP» O1 «CpabartbiBaHve
Bgokup. ot Bx.4, 1 [ g AYP2 77 Memory AYPy
. : 2 I 7 I
G gg AYP;3 ] ST
So = |
Egomp. oT BX.9 I 53 R Q —|
> Tonbko! sy KHOMKA ® UAMB )
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> UATIB o U & Q |t
—ATB Q L Cpagar. —O | YAMB nwn.
UnuH. ceku. uU> 1 I 1 & i’g'_B Pexum = umn. 1 ¢
Vs . _n;)r;M_ Tsap. = (02 Tpasp.YAIMB)
Min 13 3-x YAMB Kronka mupyemoe
Bxop AYP-1 ; _— t20 ms «UAMB» Pe® " Ha curHan
— O ’ ¢ /. 6 Memorn
L | |_Paspew. A4P-1 1 1 Y «szﬁ:angiawe
I 1 Bgokup. ot Bx.1 S T
Paspew. 1 4— O6Lee paspew. YAMNB —~ —"—l
= BQOKVp. OT BX.2 > R Q N\
. ms 4_ C6bpoc
Bxop A4P-2 1 Bnokup. t Esompv orBx.3 9p_|_
2 Q P AYP-2 Bxon 20 mc
: : aspelw. A4P- Esomp. orex4 UAMB 1 PaspeL. i
Paspew. —— @,
BROLAPS ] o [ S & | L__ovey
22— .. L | Pagpeww. A4P-3 L «lyck
I 1 § YAMB»
Paspew. | Bnokup. YAMNB

PucyHok 4 — ®parmeHT yHKUMOHaNbHON cxeMbl o4epean AYP-YATB

1.2.6.12 [nsa npepoTBpalleHnst HEMPaBUBHOMO M3MEpPEeHUs 4acTOTbl B C/lyyae nponagaHust BXOAHOMO
HanpsbkeHUsl MMEeeTCS KaHan WM3MepeHUst HanpshkeHusl U CpaBHEHWS ero C ycTaBkaMu. B criydae noHwkeHus
HanpshKEHNS HUXXE 3Ha4YeHus yCTaBok 6nokmpyetca pabota AYP mnmn YAIMB cooTBETCTBEHHO.

1.2.6.13 YCTpoMCTBO MMEET TPWU AUCKPETHLIX BXOAa ANs ynpaBneHus pabotort AYP — «Bxoa AYP-1»,
«Bxog AYP-2» u «Bxoa AYP-3», nossonsiiolMe 3anpellatb WK paspellatb paboTy cBoux odepegen AYP
BHELWHUMWN CUrHanamu. AKTUMBHbIN ypoBeHb (MnM Ha3HayeHWe BXOAOB) 3afdaeTcsl YyCTaBkamMu «Paspelue-
Hue/BnokmpoBka AYP-X». [Ona paboTbl kaxaon u3 cryneHed AYP-1, AYP-2 u AYP-3 Heobxoaumo, 4TOOSI
MPUCYTCTBOBA/l aKTUBHbLIN BXOAHOM curHan (Hanpsbkenve 110 wnm 220 B, B 3aBMCMMOCTM OT MCMOJSIHEHMS
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YCTPOWCTBa) AaHHOWN CcTyneHun «Bxoa AYP-X», 3anporpaMMMpoBaHHbIA Kak «PaspelleHne», an curHan AOMKeEH
OTCYTCTBOBATb, €C/IM BXOA 3anporpaMMmMpoBaH Kak «briokMpoBKa».

1.2.6.14 Ha nepeaHeit naHenu yCTpoWcTBa MMeeTcs cBetoamnon «Myck AYP», BKIOYAOLIMICA NpU Bbl-
MOMHEHUM NMYCKOBbIX YCNOBUIA 060l cTyneHn AYP. Takke MMeeTcs aHanorMyHbln ceeToamon «Myck YAMB».

1.2.6.15 YCTpOWCTBO MMEEeT AMCKPETHbIA BXoA «Bxop YAMB» Takxe C MpOrpaMMMpyeMbiM aKTUBHbBIM
ypoBHeM. [pu 3agaHuM ycTaBkM «PaspelueHne» ans paboTbl CTYNeHW Ha AaHHbIA BXo4 HeobxoauMo noaaTtb
aKTMBHBIA YPOBEHb CUrHasa, Npu 3agaHun «BnoKMpoBKa» — NacCUMBHBIA UM HUYErO HE NOAABaTb.

1.2.6.16 Myck n cpabaTbiBaHne YAMB pa3speluaetcs TONbKO nocne cpabaTbiBaHuM N06oN U3 ouvepeaen
AYP. [lo cpabaTbiBaHus A4P pabota YAINB 3abnoknposaHa.

1.2.6.17 NMpw cpabatbiBaHnM ntobol ovepean AYP unu YATB 3aropaeTcs COOTBETCTBYIOLIMI CBETOANO
Ha nepefHel MaHenu, COObLIAKOWMN AEXYPHOMY nepcoHany o cpabatbiBaHuu. CBetoamopn 6yneT ropeTb [0
HaXxaTns Ha KHonky «Copoc».

1.2.6.18 B cniyyae paspelueHust paboTbl XoTs 66l 0AHON U3 cTyneHen AYP ycTaBkon «DyHKLMS» U MOsB-
NneHns 6noKMpyroLWero curHana no Noboi (BBeAeHHONM YyCTaBKOM) ouyepean WM BPEMEHHOrO BbiBOAa (YHKLMM
KHoMkon «AYP» Bkntountcs ceeToamon «bnokuposka AYP».

1.2.6.19 Mpu HeobxoammocTn Tpurrep paspelleHns YAMB (B3Boaswmiics nocne cpabaTbiBaHus AYP)
MOXHO cOpocuTb, 3a610kMpoBaB yHKUMIO YATB 1 HaxkaB KHOMKY «Copoc» Ha NepeaHei NaHenmn yCTponCTBa.

1.2.7 3awmTa oT noBbilLeHMs YacToThl (3MY)

1.2.7.1 B ycTpoiicTBe peanv3oBaHa 3alluMTa OT MOBbIWEHUS YacToTbl. [aHHbI BMA 3aLlUMTbl NPUMEHSIET-
€S, KaK MpaBuo, Ha 3/1EKTPOCTaHUmsIX, Npy paboTte ¢ reHepatopoM. CpabaTtbiBaHue 34 MoOXeT 6biTb BbiIBEAEHO
Ha perne, B Ka4ecTBe KOTOPbIX UCMOSb3YOTCA NporpaMMmpyeMble perne.

1.2.7.2 [Ans pabotel 3MY HeobxoanMO 3aaaTh cneaylowme ycraBku: «QyHKLUUS» — BBOA CTyneHu B pabo-
TY, «F3ny» B 'L — YaCTOTY Nycka CTyMNeHW, a TakxXe BbiAEePXXKY BPEMEHU Ha cpabaTbiBaHue «Tsny» B CEKyHAAX.

1.2.7.3 3MNY umeeTt dyHKUMIO BNOKMPOBKM paboThbl YPOBHS OT Hanpsxenus. [nst cpabatbiBaHWUs Heobxo-
[MMO, YTO6bl MUHMMAJIbHOE U3 NIMHENHBIX HANPSPKEHUI BbINI0 HE MeHEee 3alaHHOM YCTaBKkM «Usny».

1.2.7.4 304 moxeT 6bITb onepaTMBHO 3abfiokMpoBaHa WM paspeLleHa OT OAHOro M3 NporpaMMMUpPYeEMbIX
[ANCKPETHBIX BXOAOB C MOMOLLbIO COOTBETCTBYIOLLMX YCTABOK.

1.2.7.5 ®yHKumoHanbHas nornyeckas cxema 34 npuseaeHa Ha puUCyHKe 5.

OTTH cekunmn 3aluta ot «|_|yCK
F> noBbILEeHNs  DyHKLMS 3M4»  T3ny
YyacToThbl 3Ny
a > _i_ ™ & t «3M4Y»
—?— > ——0

U AB , Fany

> Min U uUs CpabatbiBaHue
UBC 3Mny

> v/

>
U\CA Usny

g

Brniokmposka oT BX. 1

BrokupoBka ot BX. 9

PucyHok 5 — CxeMa peanusauun 3awmTbl OT NOBbIWEHUS YaCcTOThI

1.2.8 AsTOMaTnueckoe BkIo4eHne pesepsa (ABP)

1.2.8.1 YCTpOMCTBO CoAepXXUT Nornky opMmpoBaHns curHana ABP c BbIXOAHbIM pene, paboTaowmm ¢
NporpamMMMpyeMon 3aep>XKON B MMMY/IbCHOM peXuUMe C ANUTENbHOCTbIO BblAaBaeMoro curHana 2 c.

1.2.8.2 Cxema npegycMaTpyBaeT MakCMManbHO A0 9-TU AMCKPETHbIX BXOA0B «Bxoa 1» — «Bxoa 9», Ko-
TOpble MOryT uMeTb (NOA YCTaBKy) pasHbli aKTUBHBIA YPOBEHb, M, B TOM YMC/e, paspeLllalowwmx um 6nokvpyto-
wnx dyHkumio ABP, ecnu ux 3anporpamMMmMuMpoBaTb Kak «bnokuposka ABP». Bce Bxoabl 06beauHeHbl Mo
norndeckomy «UJTN». Mpu Ucnonb3oBaHUM AaHHbIX BXOAOB AJs Lienei ynpasneHus dyHkumen ABP npu 3agaHum
aKTMBHOro YpoBHs «1» Bxoa 6yaeT pabortatb kak «bnokuposka ABP», npu 3agaHum «0» — kak «Pa3pelieHune
ABP>». YnpolueHHast yHKUMOHanbHas normyeckas cxema ABP npuseaeHa Ha puUCyHKe 6:
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Briokmposka ot Bxoga 1 1 3emnsi 1 N
BriokvpoBka oT Bxoga 2 = Ha cekuumn Kog{;}:gnb &
5 : : g
MTOKUPOBKA OT BXOAA g B,
BrnokupoBka oT Bxoaa 4 § z
[
[}
Briok1poska ot Bxona 5 § C % PyHKUMS «Bbnokuposka ABP»
BrokvpoBka ot Bxoga 6 2 ; 1 ABP
>
BrokupoBka ot Bxoaa 7 g 1 OSX'BK';“H 5 E | Mporpam. pene
NP ;
BriokupoBka oT Bxoga 8 2 <« % NN (Bn. CB ot ABF)
L KHonka 3 «[Myck ABP» «ABP cpa6.»
BriokmpoBka ot Bxoga 9 1 ' E «ABP» 2 o) --dk
<« 5 2 Tasp T=2c¢
E— *—
AsTtomat TH 1 KoHTpornb tl A
OTKIIO4eH 1 AsTtomaT TH BkntodeH AsT. TH I { — J_
20 ms
Myck 1 ABP tl [ —
¢ I 1 1 «Mlyck ABP» Cpabatbisanne ABP
20 ms
Myck 2 ABP t | Memo N Memory
® 1¢<——D|T
I 1 z s T
[
o 1 Q
Mlyck ABP o1 3MH-1 o ABP or aMH-1 5 Cla S0fpoc [T
> NN\
Myck ABP o1 3MH-2  Myck ABP gt 3MH-2 % R
a O1 «CpabartbiBaHue
Myck ABP ot 3MH-3  lyck ABP ot 3MH-3 o ABP»
o
Myck ABP ot A4P-1 Mok ABP o1 AYP-1 =
Mygk ABP o1 A4P-2  Myck ABP or A4P-2
Mygk ABP ot A4P-3 _ Myck ABP or A4P-3

PucyHok 6 — Y3en ¢opMupoBaHus curHana nycka ABP

1.2.8.3 [dononHuTenbHO Ha 3neMeHT «M» noaseaeHbl ycTaBka «®OyHKUuns ABP» 1 kHorka «ABP», a Takke
noa YCTaBKy — CWUrHan OTK/IIOYEHHOro COCTOsiHMSA aBToMata TH ans BO3MOXHOCTM 6nokupoBaHus paboTol
BbIXoAHOro pene ABP.

1.2.8.4 NmeeTcsa Takxke yctaBka «KoHTponb 3Ug» Ans BO3MOXHOCTM 3anpeta ABP npu cpabatbiBaHum
3alUMTLl OT 3aMblKaHUIA Ha 3eMSIL0.

1.2.8.5 [ononHUTENbHO Ha 3neMeHT «M» noaBeaeH BbixoAd aneMeHTa «WUJA», UMeloWwmii, KpoMe BHYT-
PEHHUX UCTOYHWMKOB nycka ABP, aBa auckpeTHbix Bxoda «[llyck 1 ABP» u «[lyck 2 ABP» ans noakmyeHus K
Pa3fiMyHbLIM BHELIHUM UCTOYHMKAM 3arnycka ABP.

Ha maHHbIi anemeHT «UJTN» Takke BbiBEAEHbl, KaXAbI NOJ CBOK YCTaBKY, CUrHasbl OT BHYTPEHHUX 3a-
LUMT TEPMUHANa, KOTOpble MOryT SBNSATLCS UCTOYHMKaMK nycka ABP:

— nyck ABP ot 3MH-1;

— nyck ABP ot 3MH-2;

— nyck ABP ot 3MH-3;

— nyck ABP oT AYP-1;

— nyck ABP ot AYP-2;

— nyck ABP ot AYP-3.

Myck ABP no 4acTtoTe MpUMEHSIETCS Ha 06bEKTax C CMHXPOHHOW Harpyskoh M cpabaTbiBaeT No dakTy
CHWDKEHMSI YacTOTbl NpY Bblbere CUHXPOHHLIX ABUraTeNen.

1.2.8.6 Mpu HanuumMu 3anpellatolleli KOMbUHaLUMM Ha BXOAHOM 3fieMeHTe «M», HO 06s3aTeNibHo Mpu
BKJTIOYEHHOW yCTaBKOW (hyHKLIMK «ABP>», BK/lOUYaeTcs cBeToano «bnokuposka ABP».

1.2.8.7 C nomoubto yctaBkn «CurHan ABP» akT cpabaTbiBaHUS BbIXOAHOMO pene nycka ABP, pencrt-
BYIOLLEro 06bIYHO Ha BKJIIOYEHUE CEKUMOHHOrO BbIKOYaTeNs, MOXHO 3aduKcMpoBaTb C MOMOLbIO obLiero pene
CUrHANM3aLMN YCTPOMCTBA.

1.2.9 BoccTaHoBneHne cxeMbl HopManbHoro pexuma (BHP) nocne ABP

1.2.9.1 YCTpoWCTBO COAEPXUT NOrMKy (hopMMpOBaHWsl CMrHaNoOB Ans 06paTHOro, nocne aevctemst ABP,
BOCCTQHOB/IEHUSI CXEMbI HOPMaNbHOrO peXxuMa. Mpu 3TOM OTK/IYAETCS CEKUMOHHbIV BbIKOYaTENb U BKIOYAET-
CS1 BBOAHOW CBOEN CEKLMW.

1.2.9.2 TlyckoBbIM OpraHOM A1 BOCCTAHOBMEHMSI CXEMbl HOPMaNbHOMO pexuMa nocne aenctens ABP sB-
NSeTCs NosIBNIEHNE HanpshkeHWn Ha TH, yCTaHOBNEHHOM A0 BBOAHOrO BblkntoyaTtens. [ns 3Toro B yCTPOMCTBE
npeaycMoTPeHbl BXOAb! HAMPSHXKeHUs AN MOAKMIOYEHUS K LIensM HamnpshKeHUs Mo CxeMe TpeyrosibHuKa (pasbem
X1). MNoaBoasATca ABa NMHENHBLIX HANPsHKEHUs C COOTBETCTBYHOWEN (a3npoBkov. HOMMHanbHoe HanpskeHve —
100 B (ot TH). Mpwn otcytctBMM TH Ha BBOAE U Hanuuum Tam TCH BO3MOXHO MOHWXEHWE MOABOAMMOrO Hanps-
»XeHns nnmbo ¢ nomowbio TpaHcdopmatopa 380/100 B, nMbo € NOMOLLbIO PE3NCTUBHOIO AENUTENS HAMPSHXKEHUS,
Hanpumep, «OpuoH-AH».
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Mpn Hanuunm ofgHodasHoro TpaHchopMaTopa Ha BBOAE CreUMasnibHON YCTaBKOW MOXHO 3aaaTb «OAHO-
(hasHbIii» peXxxMM KOHTPONS NOsiIBNEHWsI HanpshkeHns Ha TH BBoga BMecTo TpexdasHoro. Mpu 3TOM aHanusunpyeT-
€S NOSIB/IEHMNE HAMPSHXKEHNS TOSBbKO Ha BXoAe Upg.

1.2.9.3 Cxema aKTMBM3MpyeTCs TOMbKO nocrne cpabaTtbiBaHns ABP CEKLUMOHHOrO BbIK/ItoUaTens.

1.2.9.4 [ns onepaTVBHOrO ynpaBfieHUs npeayCcMOTPeHa KHOmMKa ABOMHOro Haxkatusi «BHP» Ha nepegHeii
MaHenu yCTponcTBea, NMo3BossioLlas BBECTU UK BbiBECTU ¢hyHKLMIO BHP.

1.2.9.5 Cxema BHP cdopmMupyeT aBa BbIXOAHbLIX MMMYbCHBIX CUMHaNa ANMTENbHOCTbIO 1 1 2 ¢, KOTOpble
MOAK/OYAIOTC K BbIK/KOYATENSM BBOAA WM CEKUMM C TMOMOLLbIO MporpaMMMpyeMbiX pene, paboTalowmx B
CreasieM pexmnme C Hy1eBOW BbIIEPXKOWN BPEMEHW.

1.2.9.6 [ns npaBunibHOro yHKLMOHMPOBAHUS NIOTMKKU yripaBneHns BHP K yCTpoicTBY MoABOAATCSA CUr-
Hanol PMB v PO BBogHOro BbikntovaTens u PINB — ceKUuMOoHHOro.

1.2.9.7 MpepycmoTpeHo ABa pexuma paboTsl BHP:

— C MEepepbIBOM MUTaHUA NoTpebuTenel, To eCTb, CHayana OTK/IHUYUTCS CEKLMOHHBIM BbIKOYATENb, a
MOTOM BKJIOUMTCS BBOAHOM;

— 6€e3 nepepbiBa B NUTaHWM, HO C TOKAMKW MEPETOKA NpU OAHOBPEMEHHO 3aMKHYTbIX TPEX BbIK/lOUYATENSX
— 060MX BBOAHbIX U CEKLIMOHHOrO.

TpebyeMblit pexxuMm paboTbl U ANUTENBHOCTb NEPETOKA 3a4aETCS YCTaBKaMMU.

1.2.9.8 YnpolueHHas dyHKUMOHaNbHas cxeMa peanusaumnn pexxmma BHP npruBeaeHa Ha pucyHke 7.

1.2.9.9 [ns KOHTpO/si ONepaTopoM 3a COCTOSIHUEM YCTPOWCTBA Ha NepeHen naHenu ycTponcTea npeay-
CMOTpeHbI cBeToanoabl «bnoknpoBka BHP» n «CpabatbiBaHne BHP».

1.2.9.10 CnepyeT OTMETUTb, YTO B TEX Cly4asix, Korga pexum BHP He Mcnonb3yeTcs, MOXHO He NoABO-
OMTb Lienu HanpsbxeHns oT TH BBoAa, Tak Kak Anst ApYrux LENei OHM He ucnonb3ytotcs. PyHkumto BHP npu aTom
cnenyeT BbIBECTU M3 paboTbl YCTABKOW.

Mporp. pene

Ortcytctame Ussoa T «Otkn. CB
| c 20 mc o K
- - C6poc
T=2c _p)_

& Q] BrogPMBCB |t

7|
Bkn. CB oT ABP ¢ I 1 Memory  «CpaBaTbiBaHue
—> r — 1/ /J_I. 1 T BHP»

Ha curnan

>To]o

_ s o
| —

Bnokuposka ot Bx.1 1 | R NN\
Brokuposka ot Bx.2
[IOKAPOBKA OT X e . -

cB T=1c¢c Mporp. pene
ann 1 «Bkn. BB|
Bnokuposka ot Bx.9 > & & J_ J_I_ (o1 BHP)»
yHKLIA «IMyck «OqepenHoCTE? |B'C | —4—0-—| K

1 BHP
; BHP »

®)
1 Kxonka TeHp 20 mc
M
«BHP» t

c-B Bxog PMOBB | t

R
KoHTpons \.— «QOuep ¢ I 1

Uor TH ssona TH ssona: «Hanuuve B-C
uU> U BBOga»

Y28l IMinu

1-it|hasbl
Goc et g
> | 3-x a3 — s T TnapannensH.
U CA U sHpP — & o & n
H p— —
o || 9 : ?ﬁ R =
Ha BBOAe

L OrcyTcTBre §: |_
] Hé:qu;‘::;:ﬂ «Bnokuposka BHP» 20 mMc
: Bxog PIB BB tl |
&

PucyHok 7 — Y3en ¢opmupoBaHusa pexuma BHP

1.2.10 BonbTMeTpoBasi 6/10KMpOBKa

1.2.10.1 BonbTMeTpoBas 610kMpoBKa (KOMOBMHMPOBAHHBIN MYCK MO HaMpsHKEHWIO) MO3BONSET TOKOBbIM
3aliMTaM Apyrux nNpucoeamMHEHWU nyylle OTCTPOMTLCS OT Harpy304HbIX TOKOB. Paspeluatowmin curdan ans cpaba-
TbiBAHWUS 3alUMT BbIZAETCS B C/yyYae, ecnin XoTsi 6bl 0gHO M3 MexaydasHbIX HamnpsiKEHUA CHUBUTCS HUXKe Mo-
pOrOBOr0 3Ha4eHusl, 3aAaHHOro ycTaBkoh. CWrHan BblAAETCS HOPMaSibHO Pa3OMKHYTbIMW KOHTAKTaMu pefie u
CNYXXWUT ANa BblA@4M Ha CTOPOHHWME TOKOBbIE 3alUMTbl. lMapaMeTpbl BOSILTMETPOBON GOKMPOBKM MpPUBEAEHbI B
Tabnuue 6.

16



blNBA.656122.036 P2

Tabnuua 6

HanmeHoBaHMue napameTtpa 3HayeHue
1 [mnana3oH yctaBok no mMexaydasHbiM HanpskeHusM, B: 5,0-99,9
2 [uanasoH yCTaBOK MO HaMpshkeHuio obpaTHol nocneaosatenbHocTh U,, B: 3,0-99,9
3 [MCKpPeTHOCTb YCTaBOK MO HanpshkeHusM, B: 0,1
4 [orpelwHocTb Nopora cpabaTbiBaHMs MO HanpsHxeHnsM, % +3
5 KoadhdmumneHT Bo3BpaTa No MexaydasHbiM Hanps>KeHMSIM 1,05
6 KoadduumeHT Bo3BpaTa no HanpsbkeHuo U, 0,95

1.2.10.2 C nomolublo ycTaBkM «Bua 6110KMPOBKM» MOXHO MepekitoyaTb paboTy pene C BOSIbTMETPOBOW
6noknpoBkn (BM) Ha KOMBMHMPOBAHHBIM MycK Mo HanpsbkeHuto (Kom6.), Koraa AOMOMHUTENBHO C MOHMKEHWEM
NMHEMHOro HanpshKeHUsl BbIXOAHOE pene YCTPOWCTBa 6yaeT cpabaTbiBaTbh TakXKe U MpU MOSABMAEHUM HaMpPSHKEHMS
obpaTHOW nocneaoBaTenbHOCTM U, Bblllie 3aaHHON YCTaBKM.

1.2.10.3 YnpouieHHass GhYHKLMOHANbHasi CXeMa BOJSITMETPOBOM OG/IOKMPOBKU UMM KOMBUHMPOBAHHOMO
nycka no HanpshKeHWo NpuBeaeHa Ha pucyHke 8.

Kom6uH.
: nyck no U
Ve Min U U< Y
U BC
use | Jij 1 M
UCA Unux. ¢ K | 6rnokuposka
9— (BM 6riokuposku (an MT3)
BM KoM6MHMpOBaHHbIN
GroKkMpoBKa \ nyck No HaNpPsHKEHMIo
u, >
2
U2
T QuUz2BMm
U2 kowb. Fyea no vanpmarno)
nyck no U

PucyHok 8 — Cxema BM 6710KMPOBKN MM KOMBMHMPOBAHHOIO MycKa MO HaMpPsKEHWUIO

1.2.11 KoOHTpOnb Hann4us HanpskeHusl

1.2.11.1 YcTpoictBo opMMPYET BbIXOAHON PENENHbIA CUrHAN HanMuMs HOPMAsIbHOrO HAMpPsKEHUS Ha
cekumn. Ycnosnem cpabatbiBaHUS BbIXOAHOMO pene, paboTalowero B CNeAsieM pexuMe, SIBASETCS MnpeBbllleHne
Cpasy BCeX TPEeX JIMHENHbIX HaNpsKEHUIA 3HAYEHNS 3aaHHOW ycTaBku «U Hanmums». OBbIYHO 3HAYEHUE YCTaBKM
BblbMpaeTca nopsaka 0,8 OT HOMWMHANbHOMO NMHEWHOrOo HanpskeHus. KoadduumeHT Bo3BpaTa CTyNeHW —
nopsagka 0,95.

1.2.11.2 YnpouieHHast dyHKUMOHanbHas cxema paboThbl pefie Hannums HanpsbKeHus npuBedeHa Ha pu-
CYHKe 9.

UeAB Min U U> Hannuve U

UBC T Hanuune
— -U- K | HanpsbkeHus
U CA U nanmans Ha ceKumm
—

PucyHok 9 — Cxema paboTbl pene Hanmumsi HanpsikeHns

1.2.12 KOHTpOsIb OTCYTCTBUS HarpshkeHus

1.2.12.1 YctpoictBo hopMUPYET BLIXOAHON PENelHbIi CUMHAM OTCYTCTBUSI HanpshKeHWs Ha cekuun. Yc-
nosueM cpabaTbiBaHMs BbIXOAHOrO pene, paboTalolero B CleaslleM pexuMme, SBASETCS 3HAueHue cpasy Bcex
TPeX JIMHENHbIX HAMPSHKEHUA HUXKe 3aflaHHOM ycTaBku «U oTcyTcTBUS». OBbIMHO 3HAYEHME YCTaBKU BblbMpaeTcs
nopsaka 0,5 oT HOMWHANBHOMO NIMHEMHOro HanpshxeHusl. KoadhduumeHT Bo3BpaTta cTyneHn — nopsaka 1,05.

1.2.12.2 YnpouieHHast pyHKLUMOHANbHAs NorMyeckas CXxeMa pesne OTCYTCTBUS HaMNpsSKEHUS NpUBEAEHa Ha
pucyHke 10.
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U;‘B Max U U<
OtcyTtctBre U
BC
0] \CA U otoyT-sus OrtcyTcTBME
> HanpsxeHUs
Ha cekuun

PucyHok 10 — Cxema paboTbl pene oTCYyTCTBMS HamnpshKeHus

1.2.13 KoHTposnb ncnpasHoctn TH

1.2.13.1 O6HapyxeHue HeucrnpaBHOCTM TpaHchopMaTopa HanpsKeHMs MpoM3BOAMTCS No nobomy m3
Tpex ¢hakTOpOB — MO MOSIBNIEHUIO HAMPSKEHUS 06paTHON NocnefoBaTeNlbHOCTU (ero 3HaYeHWe AOMKHO MpEBbI-
WaTb 3aAaHHyto ycTaBky «U, KOHTponst TH»), MO CHWXXEHMIO XOTS 6bl OAHOrO M3 TPEX SIMHEMHBLIX HaMpsKeHUHI
HWXE 3alaHHOW ycTaBku «UKOHTpons» (MpW Ha/MuMM akTUBHOTO CWUrHasa Ha AMcKpeTHoM Bxoae «KoHTposnb TH
no U»), a Takxke N0 OTK/IOYEHHOMY MOJIOXKEHMIO aBTOMATUYeCcKoro BolkntovaTens TH (nioboro us aByX KOHTaKTOB
asTomaTa(oB) TH). CurHan HemcrnpaBHOCTM BblJAETCS CBOMM BbIXOAHbIM pene «HeucnpaBHoOCTb TH» cpa3y npu
OTK/IOYEHUM aBToMaTa TH M yepe3 BpeMsi, 3afaHHOEe YCTaBKOW «T HeMcnpaBHOCTM TH», Mpu MpEBbILLEHNUM
HanpsbkeHneM U, 3a4aHHOW YCTaBKM W CHWXKEHWUIO JIMHEWHBIX HAMpPsXKeHWA. 3TO caenaHo Anasl OTCTPOMKM OT
mMexaydasHbix K3.

1.2.13.2 CurHan HeucnpaBHOCTM TH MOXET Bbi3blBaTb CpabaTbiBaHWE BLIXOAHOMO penie obLlen curHanm-
3auUmn Npu YCIoBMM 3aaHns yCcTaBku «CurHan Hemcnp. TH» — «Bkn.».

1.2.13.3 [JononHUTENbHO MOXHO BbLIBECTM HAa CUIHANM3auUMIO OTAE/IbHO OTK/K4YeHue noboro us AByX
BO3MOXXHbIX aBTOMAaTUYECKMX BbiktouaTenein B Leny TH ¢ NOMOLLUbIO COOTBETCTBYIOLMX YCTaBOK. TWMN KOHTaKTa
aBToMaToB (HP mnun H3) ang kaxxaoro M3 HUX 3a4aeTcsl COOTBETCTBYIOWUMN YCTaBKaMu.

1.2.13.4 YnpouweHHas dyHKUMOHaNbHas cxeMa KOHTPOoNs TpaHcdopMaTopa HanpshKeHus npuBeaeHa Ha
pucyHke 11,

U,> ]
U2 U2 TH «Hewucnp. TH»
> ﬂ- t HencnpasHocTn TH
t Astomat TH B | |
Ot TH cexum vz | )\ | OTKJI. Hewucnp. N\
KOHTpONs ® o TH
A i e I o Heucnp. TH
=>—| MinU U< ’ p ;
;BC— ﬂ_ t HeuncnpasHocTn TH K
UCA & t |— -
> UkoHtponsi| | | —
Hewucnp. TH R
AsTomar 1 ;
By Briok1poska 3MHE
%) 1 ¢ HP 20 mc
Astomat 1 TH E | _ Aer 1 THorwiouery 9] OT HeucnpasHocTu TH
OTKITHOYEH I 1 >
| hs
AsTomar 2
H 20 mc 1
@ 1 HP T
AsTomar 2 TH L y
OTKITHOYEH I 1
4/] H3

ABT. 2 TH oTknoveH

-
KoHTpons TH no U 20 mc
(BKkntoueH BB vnm CB) t

& | | —

PucyHok 11 — CxeMa curHanmsalmm HeucrnpaBHOCTEN TpaHchopMaTopa HanpskeHus TH

1.2.14 TNMporpamMmmupyembie pene

1.2.14.1 B ycTpoiicTBe NpeaycMOTpPeHbl crielunanbHble nporpaMMUpyeMble Mosib3oBaTeneM pene («Pe-
ne 1» ... «Pene 10»), KOTOpbIE MMEIOT BO3MOXXHOCTb MPOrPaMMHO MOAK/IIOYATLCS K BbIBpaHHON Touke (yHKLIMO-
HaNIbHOW NOrMYECKO CXeMbI. [py 3TOM MOXHO KaK MOJSTlyYUTb HOBbIE PENENHbIE BbIXOAbl, TaK U MPOCTO YBENYUTb
KOJIMYECTBO BbIXOAHbIX KOHTAKTOB Y>KE UMEIOLLMXCS pene.
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1.2.14.2 Bblbop TOYKM NOAKOYEHMS] K (DYHKLMOHAMbHOM JIOFMYECKOM CXEME NPOrpaMMUPYEMOro pese
NMPOV3BOAUTCS C MOMOLLbIO YCTaBKM «TO4Yka» B COOTBETCTBYIOLIEW rpynne yctaBok («Pene 1»...«Pene 10») B
COOTBETCTBUM C Tabnumuei X.3.
1.2.14.3 C noMouibio YCTaBKN «PexnM» MOXHO 3a/1aTb PEXUM paboTbl 3TUX pene:
— B cneaswem pexume («bes dukcaummn»);
—  cnamatbio (6nnHkep, «C dukcaumen»), Ao cbpoca curHanmsaLmm yCTpomcTsa;
— B UMMYNbCHOM pexume («MMNynbCHbIN>»), BpeMSt UMMy bCa PaBHO 1 C.
1.2.14.4 MNmeeTcs BO3MOXHOCTb BBECTU 33[€PXXKy Ha cpabaTbiBaHME M BO3BpaT pene C NOMOLblo yCTa-
BOK 7cpus U Tpozgp COOTBETCTBEHHO. 3HAYEHMS YCTABOK Nexar B gnanasoHe ot 0 4o 99,99 c.
1.2.14.5 ®yHKuMoHanbHas nornyeckas cxemMa nporpaMMMpyemMoro pese npveBeaeHa Ha pucyHke 12.

1c
Toua thAEAT, PENE tBOSBPATAPEJ'IE Nmnynesc Pene
nogkntodenus | t tl b | N d
; : /)\I ‘_} [ : bes cukc. K
C cpukce.
ce SIT
poc Q
< R

PucyHok 12 — ®yHKUMOHAbHasi CXeMa peanusaumnm Kaxaoro U3 nporpaMMUMpyeMbIX BbIXOAHbLIX pene

1.2.15 MMporpaMmupyemblii CBETOANOA

1.2.15.1 Ha nepeaHelit naHenu yCcTpoOWCTBa MMEETCS CBETOAMOAHBIA MHAMKATOP, 0603HAYeHHbIA «Cur-
Haf», KOTOPbIA MOXHO MOAK/IOYATb K 3a4aHHON ToYKe (hYHKLIMOHANbHOM NIOMMUYECKO CXEMbl. Ty BO3MOXHOCTb
yAo6HO MCMoNb30BaTb Kak Npy NpoBepke yYCTporcTBa (HanpuMmep, ANsl IPOBEPKM NMopora cpabaTbiBaHUS OAHOM M3
cTyneHel 3MH), Tak 1 ans yBenmueHuss o6bemMa otobpakaeMor uHgopMaLmu.

1.2.15.2 [ns cBetoaModa MOXHO 3aAaTb PEXMUM paboTbl — B CNeASLEM PEXMME WK C NaMsTbio (65nH-
Kep), [0 cbpoca KHomnkol «Cbpoc».

1.2.15.3 [ns ceetoanoaa MOXHO AOMOSIHUTENBHO 3aAaTb PEXMM paboTbl — MUraHUe WM HenpepbiBHOE
CBeyeHue.

1.2.15.4 [ns cBeToamoaa Takxke MOXXHO BBECTU 3aA€PXKKY Ha cpabaTbiBaHueE.

1.2.15.5 ®yHKuMoHanbHas cxema NporpaMMmMpPYEMOro CBeToAMOA4A NpUBEAEHA Ha pUCYHKke 13.

1

J_Ll_L MmraHmej ZS ;

t Bkn '\ Otkn
Touka ceeroAvona «Curnan»
NOOKITIOYEHNS tl Z | bes dukc. &
;
C dukc.
6 ST
poc Q
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PucyHok 13 — @yHKUMOHaNbHasa cxemMa peanusaunn nporpaMMmMpyemMoro CUrHanbHOro CBEToaMoAa

1.2.16 Bxogabl c nporpaMMmMpyeMoit hyHKLMEN

1.2.16.1 [Ons yBenuuyeHusl BO3MOXXHOCTEN YCTPOWCTBA B HEM MMEIOTCA AEBATb AOMONHUTENbHbIX AUC-
KPETHbIX BXOA0B «Bxoa 1»...«Bxoa 9». CBOMCTBA Ka)Aoro BXOAa 3a4aloTCA OTAENIbHO C MOMOLLbIO YCTaBOK B
COOTBETCTBYIOLWMX rpynnax.

1.2.16.2 [ns kaxaoro BXoAa MOXET 6blTh 3afjaH akTUBHbIN YPOBEHb («1» — aKTUBHBIM SIBNISIETCA HanNu-
yne HanpskeHusl Ha Bxoae, «0» — aKTUBHBIM SABNSIETCS OTCYTCTBME HaMpPsHKEHUS).
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1.2.16.3 Kaxablii BXOA MMEET CBOIO BbIAEPXXKY BPEMEHW, KOTOpasi 3aaeTCs YCTaBKOM «T, C».

1.2.16.4 Mpw 3agaHHON YHKUMM BXOAa «BHELIHWI curHan®» C MOMOLLbIO YCTABOK MOXET 6bITb 33/1aHO
Ha3BaHWe BXo4a, OTobpaxaemoe Ha nHAMKaTope nNpu cpabaTbiBaHMM.

1.2.16.5 Kaxapbi Bxoz MOXeT AeMCTBOBaTb Ha 6NOKMPOBKY NO60N U3 UMEIOLMXCS B YCTPONCTBE 3aLLUMT.

Ecnu ansa Bxoaa 3ajaH akTUBHBIN YpOBEHb «1», TO HanMuMe curHana Ha Bxoge 6nokupyeT paboTy 3awy-
Tbl, OTCYTCTBME — pa3peLLaeT.

Ecnu ans Bxoaa 3afiaH aKkTVBHbIA ypoBeHb «0», TO HanuuMe cMrHana Ha Bxofe paspeluaeT paboTy 3awu-
Tbl, OTCYTCTBME — BNOKMPYET.

Mpu BBOAE YCTPOWCTBA B PaboTy HEOOXOAMMO BHMMATENBbHO OTHOCMTLCS K 3aaHWo (yHKUMM BXOLOB,
MOCKONIbKY «3abblTble» W He MOAKMAKYEeHHble 6MoKupylowme BXOAbl C aKTMBHbIM HYNEBbIM YPOBHEM BbIBOAST
3aWwmTy M3 paboThbl.

Mpn AENCTBUM HECKONBbKMX CUMIFHANOB Ha GNOKMPOBKY OAHOWM WM TOW dXe 3aluuTbl UCMONb3YETCA 3MEMEHT
«WUJTN», TO ecTb Npy Hannumm XoTs 66l 0AHOro 61OKMPYIOLLEro CMrHana 3awmTta He cpaboTaer.

1.2.16.6 ®yHKUMOHAMbHas cxema NporpaMMmMpyeMbiX BXOAOB NpUBEAEHA Ha pUCYHKe 14.

MX He nogknoveH V.
bnoknposka AY4P
Brnokuposka YAINB

Acversin 20 MC Texopa 1 «Bxog 1»

Bxopg 1 ypoBEHE: Bnoknposka 3MH
E}—‘ «0» t| | t| N ? Bnokuposka 3MH-3
«1» I I a Bnokuposka 3IMH

Brnokuposka ABP
Brnokuposka BHP
Bnokuposka 314

CurHanusaums

vV VvV VVVVVVYV

PucyHok 14 — Cxema peanusaumm Kaxxaoro u3 BHELWHUX AUCKPETHBLIX BXOA0B

1.2.16.7 Uenu curHanusaumum ycTpoucTBa NpuBeaeHbl Ha pucyHke 15.
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Hanuuve HanpskeHUst  Curnan ot van.U

-
CpabatbiBaHne AYP-1  Curpan ot AYP-1 1
- /
CpaGareisatne A4P-2  Cyrpan or AYP-2
/
CpabatbiBanne AYP-3  Guruan or AYP-3
- CurHanusaums
CpaBatbisanve YAMB  Cyrpan ot YAMB T (@]
> S
OrteyTeTBIe HAMPSK-  Curwian or ote..U Cb6poc 1 — Q K
-
CpabatbiBaHue 333 CurHan ot 333 l R
el
Cpabatbisanme 3MH  Cyruan or 3MH CurHanusauus
-
Cpab6atbiBanne 3MY  Guryan or 3NY t121,23,510u200¢
> t
Cpabatbizatme 3MH-1 Cyruan or 3MH-1 Hen,pep.
-
Cpabarbisatme 3MH-2 Cyryan ot 3MH-2 mnyssc.
-
CpabatbiBaHne 3MH-3 Cyryan or 3MH-3
CpabatbiBaHue ABP CurHan ot ABP
CpabatbigaHne BHP  “Cyruan or BHP Orkas OTKa3
Curnan ot
Kom6uH. nyck no U nycka no U 1 YenewHoe
Bin. nutanys | | TECTMPOBAHNE ® K
Bxop curHanysaumm 1 Curkan ot xopa 1
Bxop curHanysaum 2 Cyrpan ot exoga 2
Bxop curHanyisaumn 3 - Cyruan or exopa 3
BX0A CUTHanu3aum1 4 Curvian or sxoaa 4 20 mc
BXop curHanisaLm 5 Curwan or exona 5 C6poc t 1
~ @ I I
Bxop curHanu3aumi 6 - Curuan ot exopa 6 ' I
/
Bxop curHanyisaum 7. Curnan ot exopa 7
~ C6pocC OT KHOMKK
Bxon curHanysaumn 8 - Cyrnan ot exopa 8 >
BXon MTHanSaim 9 Coean or sxona C6poc Mo JIMHMAM CBA3W
"~

HewucnpasHocTe TH - Cyruan or Heucnp.TH

-
Ortkntodenvie @aBT.-1 TH  Curuan ot ast. 1
-
Oruitodenve @BT.-2 TH - Gyruan or aer. 2
> Co6poc
Mponagaxue nuTaHus

PycyHok 15 — CxeMa peanvsaumuy Lenein curHanvsaumm

1.2.17 Peructpatop cobbITuin

1.2.17.1 [Onsa perucrtpaumm B NaMsiTy yCTpoMcTBa (pakToB 0OHapYy)XeHWUsI HEMCNPABHOCTEN C NPUBSI3KOM K
ACTPOHOMMYECKOMY BPEMEHW B YCTPOMCTBE pPeann3oBaH apxXmB COBbITMI. Mpy 3TOM No6oI MyCcK 3alnThbl, NPUXoA
OMCKPETHOMO CWUrHana, ObHapy>XeHWe BHYTPEHHEN HEeWUCNPaBHOCTM PErUCTPUPYETCS B MaMsTM COBbITU C
NPUCBOEHNEM AaTbl U BPEMEHN MOMEHTa O6Hapy>KeHus.

1.2.17.2 CuwnTbiBaHMe MHdOpMaUuM permctpaTopa CoObITUIA OCYLLUECTBASIETCA C MOMOLLbLIO KOMMbOTEPA
no IMHUAM CBA3M.

1.2.17.3 MNamaTtb perncrpatopa MOCTpOeHa MO KONbLEBOMY MPUHUMMNY — MOCNIE ee 3anofiHEHUS HOoBas
MH@OpMaLmMs 3aTUpaEeT caMyto CTapyto. EMKOCTb NamMsiTh pernctpatopa coctasnsieT 4o 1000 cobbiTui.

1.2.18 ABapuitHbIii ocumnnorpad

1.2.18.1 ABapwuiiHbIi1 ocumniorpad No3BONSIET 3anNUCbiBaTb BO BHYTPEHHIO MaMsTb YCTPOWCTBA OCLWII-
NOrpaMMbl BCEX M3MEPSIEMbIX HaMpPsXKEHWI, a TakXKe COCTOSIHME AMCKPETHLIX BXOAOB WM BbIXOAOB. [Myck ocumino-
rpacdba rMbko HacTpauMBaeTCs WM MOXET MPOMCXOAMTb Kak npu  cpabaTblBaHWM YCTPOWCTBA, Tak WU MO
[OMOMHUTENbHBIM YCITOBUSIM.

1.2.18.2 B ycTpoicTBe peanM30BaHO AMHAMUYECKOE BbIAEIEHUE MaMsATH, TO €CTb KOMIMUYECTBO OCLIUIIO-
rpamM, NMOMELLAIOLMXCA B NaMATH, 3aBUCUT OT ASIUTENIHOCTU 3anUCeN.

ObLwas ANMTeNbHOCTb COXPaHSIEMbIX B MaMsTU OCLMI/IONPaMM COCTaBnsSieT NpMMepHO 56 c.

Mepvoa KBAHTOBaHMS curHanoB ocuunnorpada — 1 Mc (20 Touek Ha Nepvoj, NPOMbILLIEHHON YacToThl).

Kaxxpasi ocumniorpaMmMa MMeET NpUBS3KY K BHYTPEHHEMY BPEMEHM YCTPOMUCTBA C TOYHOCTLIO A0 1 McC.

1.2.18.3 CuuTbiBaHME OCUMNIONPaMM OCYLLECTBSIETCS C KOMMbKOTEPA MO SIMHWMKU CBA3M.

21



blNBA.656122.036 P2

1.2.18.4 C nomoLlbto NapaMeTpoB B pasaene MeHio «Hactpoikn» — «Ocuunnorpad» MOXHO rM6Ko Ha-
CTPOWTb YCNIOBUSA Nycka ocumanorpada, a Takke AJMTeNbHOCTb 3amnmcu.

1.2.18.5 Bo3MoxHbI criegytowme ycrioBms nycka ocumnnorpada:

—  aBapuiHOe OTK/tOYEHME (3aAaeTCs YCTaBKOM «ABap. OTK/.»). CpabaTblBaHWME BHYTPEHHMX 3aLlUMT
— AYP, 3MM4, 3MH, 3MH, 333, 30P;

—  nporpamMmupyembiii nyck 1...5 (3apaetcs yctaBkamm «Touka 1»... «Touka 5»). Monb3oBaTesnb Bbl-
6UpaeT TOUKY Ha (PyHKUMOHANbHOW NOrMYECKOW CXEMbl, MO CUrHA/ly OT KOTOPOWN MpOM3BOAUTCS
nyckK.

YcnoBusi nycka obbeamHsaoTcs no «UJIN», To ecTb nosiBrieHne XoTs 6bl OAHOMO M3 YC/IOBWIA BbI3bIBAET
MyCK 3anmncyu OCUMIOrPaMMBbl.

1.2.18.6 Tpu nporpaMmMmMpyeMoM nycke ocumniorpaca 3agaHne TOUKM NOAKIIUEHMS K (YHKLMOHANbHON
NOTMYECKON CXEME YCTPOMCTBA BbIMOJIHAETCA aHaNOrMYHO BbIGOPY TOYKWM AN MPOrpaMMUPYEMbIX pene U
ceetoamnoanos (nogpobHee cM. n. 1.2.15). JononHMTENbHO HEO6X0AMMO 3a4aTb PEXUM NPOrpaMMMPYEMOro MycKa:

— NpAMOo-creasini;

— WHBEPCHO-CNeasaLUnii;

— NpsIMO-(MKCUPOBAHHBIIA;

— WHBEPCHO-(PUKCMPOBAHHBIN.

«lMpsAMO» 03HAYaEeT, YTO AKTMBHbLIM CUrHAJIOM SBNSIETCS «1», COOTBETCTBEHHO MYCK MPOUCXOAMT Mpu ne-
pexofe NorMyeckoro CUrHasa C Hynst B eamHuuy. «MIHBEPCHbIN» — akTUBHBIA curHan «0».

«Crnegsawmin» peXxxuMm O3Ha4yaeT, YTo 3anucb NPOM3BOAMTCS, NMOKa MPUCYTCTBYET curHan (TO ecTb MnycK
WIET «MNO YPOBHI0»). «OUKCMPOBAHHBIA» — OCLMNIONPaMMa 3anuCbIBAETCSl TOSIbKO 3ajaHHOEe BPeMsSi HE3ABUCUMMO
OT ANUTENIbHOCTM NPUCYTCTBUS curHana (nyck MaeT «no (poHTy»). Bpems 3anmMcn B UKCMPOBAHHOM pexume
onpeaenseTcs napameTpoM 7 porpamm-

1.2.18.7 Kaxgas ocuunnorpaMma BKIOYAET B cebsl 10aBapUiAHbIA, aBapUiHbIA M NOCIEaBapUNHLIN pe-
XWMbI.

MakcuMManbHas ANMTENbHOCTb OAHOM OCUMIOrPaMMbl OrpaHUYeHa U perynnpyeTcs YCTaBKOW Tuaxc ocy.-
CyMMapHoOe BpeMsl BK/OUAET B cebs aBapuiiHbIi, A0- M NMOC/eaBapUiiHbIE PEXWMbI U B CyMME HMKOTAA HE MOXET
MpeBbIWaTb 3afaHHY0 MaKCUMasnbHYl0 ANIMTENbHOCTb. ITO CAENaHO ANs 3alMTbl OT 3aTUpaHUsi BCEW MaMsITU
OZHOW AJIMHHOW OCLIMNINIOrPaMMON B ClyYae «3aBUCaHMS» OAHOMO M3 MYCKOBbIX YCIOBUIA.

1.2.18.8 AnuTenbHOCTb AOaBapWHOM M nocneaBapuMHOW 3anucert 3apaeTcsl YCTaBKaMW T osgapminy W
Trocreasap COOTBETCTBEHHO.

1.2.18.9 [nuTenbHOCTb 3anncu aBapuiHOIO peXuMa 3aBUMCUT OT MPUYMHBLI Nycka ocumnnorpada. Eciu
BO3HMKaIOT Cpa3y HECKOJbKO YCI0BUIA Nycka, TO OCLMIIIOrpaMMa MULIETCS A0 MCYE3HOBEHUS BCEX YCTOBUM, NMB0
[10 3aMoJIHEHMS] MaKCMMaslbHOM ANUTENBHOCTM OCLMIINIOrPaMMbl.

a) MporpaMmupyemsliii nyck (Mo curHany B 3aAaHHOM TOUKe DYHKLUMOHANBbHOM NOrMYECKOM CXEMBI)

B cnepswem pexume pabotbl nycka («Mpsmo-Cnea.», «MHBep-Cnea.») ocunnnorpamma 6yget cknagpl-
BaTbCsA: A0aBapUMHbIN PeXuM ( Tgoasarmi) + BPEMS NMPUCYTCTBUS CUrHaNa B BbIGpaHHOM TOYke + MocneaBapwii-
HbIN pexum (THOC/7545AP)-

B chMKcMpoBaHHOM pexmnMe mnycka ocuuinorpaMMa 6yaeT cknaablBaTbCs: A0ABapUiHbIA PEXUM + BpeMs
3anucy npu nporpaMmMupyemom nycke ( 7rporeamm) + NOCIEABAPUIAHBIV PEXUM.

6) CpabaTbiBaHWE O[IHON U3 BHYTPEHHUX 3aLUMT YCTPOMCTBa

MpUCYTCTBYIOT AOaBapuiiHbIA M NOCNE€aBapUHbIA PEXUMbI. 3anncCb aBapUMHOrO peXxunMa Mpou3BOANTCS
OT MOMEHTa MyCKa OAHOM M3 CTYNeHeW 3aluT A0 MOMEHTa BO3BpaTa BCEX CTYMEHeN, MpW YC/IOBMM, YTO B 3TOM
WHTEpBasne NpoucxoauT cpabaTbiBaHue 3almT. B ciyyae, ecnm 3a NyckoM 3allWT MOCIeAoBasn BO3BPAT CTyNeHeN
6e3 cpabaTbiBaHUs, TO OCLMSIOrPAaMMa HE COXPaHSETCS.

B cnyyae, ecnun nocne nycka CTyrneHel 3aluMT cpabaTbiBaHWE HE NMPOUCXOAUT B TEUEHWME BPEMEHU Mnpe-
BbILLAIOLEr0 MakCuMasibHOe BpeMsi, OTBEAEHHOE MO OAHY OCUMINOrpaMMy, TO 3anvcb MPOAO/DKAETCS MO
KOMbLEBOMY MpUHUMMY (Hayano OCUMMIOrPaMMbl 3aTUPAETCs HOBOM WMHMOpMauuen) A0 Bo3BpaTa CTYMNeHeM.
Takum 06pa3oMm, ecnm nocneayet cpabaTbiBaHWe 3alUMThl, TO COXpaHeHa byaeT nocneaHsst 4acTb OCUMNOrpaMMbl
(BMTENbHOCTBIO Twmakc ocy)-

1.2.18.10 [devictBua ocumnnorpada npu 3anosiHEHUM BCEN NaMsTW, OTBEAEHHOM MOA OCLWIOrpaMMbl,
OnpeaensioTCs YCTaBkoM «Pex.3anncn», koTopas MOXET NPUHUMaTb [ABa 3HaYeHus:

—  «[epe3anuncb» — HOBasi OCLMISIOrPaMMa 3aTMPaEeT CaMble CTapble (CTUpaeTCs Lesioe YMcio Cra-
PbIX OCUMIOrpamMM, CyMMapHasi A/IMTENIbHOCTb KOTOPbIX AOCTaTOYHA ANs 3arnvcy HOBOW OCLWI-
Nlorpammbl);

—  «OcTaHOB» — OCT@HOBKa 3anMcy A0 TeX Nnop, Noka namsitTb He 6yaeT ocBoboXAeHa KOMaHAOM Mo
J1C, nubo HenocpeaCcTBEHHO C NNLIEBOM MAHENN YCTPOMCTBa.

1.2.18.11 WMeeTca BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOPA YCTPOWCTBA KOHTPOJIMPOBATh YMCIIO
3anMCaHHbIX OCUMIOpaMM, a Takxke 06beM cBob6oAaHOM MaMsiTU. JTa WMHQOpMauus OTOOpaXKaeTcs B MEHI0
«KoHTponb» — «Ocumnnnorpad».
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34ech e MOXHO MPOM3BECTM OYUCTKY MaMsTK ocumnnorpamm (C BBOAoM napons). Mo koMaHae CTMpatoT-
€S BCE OCUMNIOFPaMMbl, XpaHswmMecs B MaMsaTu. MMeeTcss BO3MOXHOCTb @HaNOrMYHOM OYMCTKM MaMsTM No
komaHge ot JIC.

1.2.18.12 MapameTpbl ocumnnorpada npuseaeHsl B Tabnmue 12.

Tabnuua 12
HanMeHoBaHWe napameTpa 3Ha4yeHue

1 [IManasoH yCTaBoOK Mo BpeMeHH, C
Tmakc ocu 1,00 — 20,00
T poasapmirt 0,04 — 1,00
Trocneasap 0,04 — 10,00
Trporpamm 0,10 — 10,00

2 [MCKpEeTHOCTb YCTaBOK MO BPEMEHU, C 0,01

3 Nepuop KBaHTOBaHMS CUrHaNoB ocumnnorpada, Mc 1

4  MakcuMManbHOe KOMMYECTBO XPaHALWMXCS B NAMATU OCLMIOrpaMM 100

5 O6wasa gnnTenbHOCTb COXpaHseMblX B MaMATh OCLMIOrpaMmM, C 56

1.2.19 Tloanepxka cUCTeMbl TOYHOrO eAMHOrO BpeMeH!
1.2.19.1 Bce cobbiTusi, perucTpupyemble B YCTPOWCTBE, COMPOBOXAAITCS METKON BPEMEHU C TOYHOCTbLIO
no 1 mc.
1.2.19.2 ActpoHoMMyeckoe BpeMs (rod, Mecsil, A€Hb, Yac U T.4.) Ha YCTPOMCTBaxX 3alUMT MOACTaHUMM
MOXXHO 33/iaTb Yepe3 OAMH U3 KaHanoB CBA3M C MOMOLLbK LIMPOKOBELLATENbHOW KOMaHAbl 3afaHust BpeMeHu. Ho
B 6OMbLWIMHCTBE Cny4vaeB crieumduka KaHasoB CBS3W M MCNOMb3yeMbIX MPOTOKOMNOB He MO3BOASET BblAEpPXaTb
TOYHOCTb CMHXPOHM3aumMun Ao 1 Mc.
1.2.19.3 B ycTpoicTBe NpeayCcMOTpPeHbl Mepbl ANsi BKAOYEHWUSI B CUCTEMY TOYHOMO €AMHOTO BPEMEHM,
AN YEro K CUHXPOHM3MPYEMBbIM YCTPOMCTBAM MNOABOAMTCS CrieuManbHbii KaHas, Mo KOTOpOMY MepeaaeTcst
CYHXPOMMNNY/bC. ITO MO3BOJISIET 06ECNEYNTb CUHXPOHM3ALIMIO YCTPOWCTB Ha 3aLUMLIAEMOM 06beKTe C TOYHOCTbIO
fo 1 mc.
1.2.19.4 [ns npveMa curHana CUMHXpoOMMMynbCca MOXET WUCMOMb30BaTbCA OAUH U3 ABYX BXOAOB YCTPOMCT-
Ba:
—  BXo4 uWHTepdenca RS485-1. B 3ToM pexume (3ajaeTcs COOTBETCTBYHOLLEW MpPOrpaMMHON Ha-
CTpOVKOW, cM. N.1.2.19.6) NOpPT UCMONb3YETCA KaK AMCKPETHbINA BXO (TO €CTb pearMpyeT Ha UM-
NynbC C MWHWMANbHON ANWUTESIbHOCTLIO aKTMBHOMO CUrHana He MeHee 15 MC) M He MoXeT
NCMob30BaTbCsA ANS OpraHu3aumm CTaHAapTHOMO KaHana CBs3u;
—  CNeuuanuaMpoBaHHbIA ANCKPETHLIN BX0A «CUHXPOMMNYNbC». OaHHbIN BXOA BbIMNOSIHEH HA HOMM-
HanbHOEe 3HaYyeHMe MNOCTOSIHHOrO HanpspkeHns 24 B. [AMTenbHOCTb BXOAHOIO UMMybca He MeHee
15 mc.
1.2.19.5 Mpuxoa vMnynbca MO KaHany CUHXPOHM3aLMX NPUMBOAMT K aBTOMATUYECKOM «MOACTPOMKe»
BHYTPEHHErO BPEMEHW YCTPOMCTBA C CUCTEMON €AMHOr0 BPEMEHMU.
1.2.19.6 MapaMeTpbl CUHXPOHU3ALIMN MO BPEMEHU 33[1AI0TCA B MEHIO «HacTponkn» — «CUHXPOHU3ALIMS».
C noMoLUblo yCTaBkuM «UMMynbC» MMEETCS BO3MOXHOCTb 3aAaTb YacTOTy MpMxXoda CUrHana CUHXpOHU3a-
LMK OAMH pa3 B CEKYHAY, B MUHYTY, B 4ac.
C nomouubto yctaBku «MopT» MOXHO 3aAaTb O4HO U3 3HAYEHMUIA:
—  «OTK/1» — CMHXPOHU3aLMS He UCNonb3yeTcs (B 3TOM criydae uHTepdeic RS485-1 MOXXHO MCronb-
30BaTb ANS OpraHM3aumu CTaHAApTHOrO KaHana cBsi3u);
—  «RS485» — KaHaN CMHXPOHM3ALMK BbIMOSTHSETCA C NMOMOLLbIO MHTepdeica RS485-1;
—  «ONTpoH» — KaHaN CMHXPOHWU3ALUMM BbLINOSHAETCA C MOMOLLBIO OMTPOHHOro BXoda «CUMHXpOUM-
nynbC».
1.2.19.7 B cnyvae, ecnu ycTaBKOW 3afaHa CMHXPOHM3auust no BpeMeHun («MopT — RS485/0nTpoH»), a
CUHXPOUMNYSIbC HE MPUXOAUT B TEUYEHWE ABYX UHTEPBASIOB OXMAAHUS MMMynbca (3HaveHue yctaBku «MMnynbe»
YMHOXXEHHOE Ha ABa), TO Ha MHAMKATOPE YCTPOWCTBA MOSIBASETC coobLeHne «HeT nMnynbca cMHXp.». Mpy 3ToM
cpabatbiBaHue pene «CurHam» He MNpoucxXoauT, T.K. OWKMbKa He KpuUTUYeckass M MO3BOMSIET AONrOe Bpems
BbINOHATb PYHKUMM 63 noTepn KavyecTsa.

1.2.20 JIMHuMA cBs3u

1.2.20.1 YCTpoMCTBO OCHalleHO ABYMS WK Tpems uHTepdeiicamm (B 3aBUCUMOCTU OT WUCTIONIHEHUS) K-
HWUM CBA3M C KoMMbloTepoM — USB Ha nepeaHen naHenu yctpoictea, RS485 — Ha 3aaHel, u Tpetuid (onuMoHarb-
HbIt) MHTepdeiic — RS485, CAN nnu Ethernet.

1.2.20.2 PasbeMm USB Ha nepeaHelt naHenu npeaHasHayeH, B OCHOBHOM, NS MPOBEAEHMS MYCKO-
HanagoYHbIX paboT M MO3BOSISIET COEAMHSTLCS C KOMMBIOTEPOM MO MPUHLMMY «TOYKa — Touka». [ns coeanmHeHns
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C KOMMbIOTEPOM UCMOSNb3YETCA CTaHAAPTHbIA kabenb Tuna «A-B». ManbBaHNMYECKON PasBSA3KM OT CXEMbI YCTPOW-
CTBa AaHHbIM MHTEpDEIC HE UMEET.

1.2.20.3 WHTepdeiic RS485 Ha 3aaHel naHenn npubopa npeaHasHaYveH Anst NOCTOSAHHOrO MOAKIOUYEHNS
YCTPOWCTBA B JIOKaSIbHYIO CETb CBS3M ANsl pelleHust 3agad ACY. Ha 3ToM uHTepdelice peanmsyeTcss MHOFOTOYeY-
HOe MOAK/MOYEHNE, TO eCTb K OIHOMY KOMMbIOTEPY MOXHO OHOBPEMEHHO MOAKMNIOYATh HECKOSIbKO YCTPOWCTB C
aHaNorM4yHbIM KaHasoM napanfienbHo (LWMHHas apxuTekTypa). 3TOT UHTepdeic Bceraa UMEET MOSHYIO rafibBaHU-
YECKYH0 pa3Bsi3Ky OT CXEMbl YCTPOMCTBA.

1.2.20.4 Hanuuue v TN TpeTbero nHTepdeiica 3aBUCUMT OT UCMONHEHMSI.

1.2.20.5 YcTtpoictBo noaaepuBaeT npotokon cesasn Modbus RTU nnn Modbus TCP, B 3aBucuMocTvt oT
NCMOSTHEHNS JIMHUW CBSA3M.

1.2.20.6 MNpwu 3agaHun Tuna npotokona Modbus ycTaBkamy HeOH6X0AMMO AOMOAHMTENBHO BBECTM Napa-
METPbl 3TOr0 NPOTOKONA, NO3BOJISAIOLLIME HACTPOUTbL YCTPOWCTBO Ha paboTy C pasMYHbIMK BapuaHTaMKn nepeaayn
[aHHbIX. TYMM NapaMeTpaMu SIBASIOTCS afpec YCTPOMCTBA B JIOKASIbHOM CETM, CKOPOCTb Mepeaayn AaHHbIX,
Hanuune 1 BMA NPOBEPKM AaHHLIX HA YETHOCTb, @ TakXKe KONIMYeCTBO CTOMOBbIX OUT.

1.2.20.7 Bce vHTepdeiichl CBSI3 NO3BONSIOT BbIMNOMHATL BCE AOCTYMHbIE OMepaumun, MoryT paboTtaTtb oa-
HOBpPEMEHHO, B TOM UYMC/E HA pa3HbIX CKOPOCTAX nepeaadu.

1.2.20.8 JNnHuio cBsi3n ¢ UHTepdeincom RS485 pekoMeHayeTcs COrnacoBbiBaTb HA KOHLUAX, MOAKIHOYas
BCTPOEHHbIE COMMacyloME PE3NUCTOPbl Ha KpalHMX YCTPOWCTBaX. [MOAKMIOUYEHWE OCYLLECTBASETCS C MOMOLLbIO
3aMblKaHMS KOHTaKTOB 3 U 4 KeMMHMKa.

1.2.20.9 MoHTaX NMHUK CBSA3WN C UHTepdeicoM RS485 pexkoMeHayeTcss NPou3BOAUTL C MOMOLLIbIO BUTOM
3KpaHWPOBAHHOM Napbl, cobnoaas NoNsipHOCTb NOAKIIOYEHMS] MPOBOAOB.

1.2.20.10 MoHTax NIMHWUKM CBSI3U C nHTepdelicom Ethernet nponseoanTca ¢ NOMoLLbIO CTaHAAPTHBIX Kabe-
nen Tuna UTP wnu FTP ¢ pasbeMamu RI45.

1.2.20.11 MoHTaX NMHUN CBSA3WN C ONTUYECKUM MHTepdelicoM Ethernet nponsBoanUTCA C MOMOLLBIO CTaH-
[JapTHbIX ONTOBOIOKOHHBIX Kabenel ¢ pasbeMamm MT-RJ.

1.3 CoctaB u3nenus

1.3.1 B yCTpOWCTBO BXOAST CeAYHOLME OCHOBHbIE Y3/lbl:
—  MOAy/b KOHTpon/epa;
—  MOAy/b KNIaBUaTypbl U MHANKALMH;
—  MOAY/b NUTaHWS;
—  MOAY/b ONTPOHHbIX BXOAOB;
—  MOAY/b BbIXOAHbIX pene;
—  [Ba MOAYNS BbIXOAHbIX pene v ONTPOHHbIX BXOAOB;
—  [Ba MOAYNSi BXOAHbIX Pa3Bsi3blBaOLLMX TpaHCcchopMaTopoB — ans TH cekumy 1 BBOAa.

1.3.2 KoHcTpyKums nsgenus
1.3.2.1 KOHCTpYyKTMBHO YCTPOMCTBO BbIMOSIHEHO B BUAE CTa/IbHOMO KOXYXa C YCTAHOBMEHHLIMW BHYTPW
Kopriyca Ha HanpaBAsitoMX MOAYNSIMU C paavo3fieMeHTaMu. MepeaHsiss YacTb KOpryca 3akpblBAETCS JIMLIEBOM
MaHenblo C Ny/bLTOM YNpaB/eHusl, a 3aAHss 0b6pa3oBaHa TOpLAMM YCTaHOBMIEHHbIX Moaynel. CTpyKTypHas cxema
YCTPOWCTBa M306paxkeHa Ha pucyHke 16.
1.3.2.2 B 6510ke pacnonoXeHsl MOAYNN, B COCTaB KOTOPbLIX BXOASAT neyaTHas nnata v gpyrue Heobxoam-
Mble 311eMeHTbl. Moaynu o6beanHeHbl Mexxay coboi C MOMOLLbIO NeYaTHON Kpocc-naThl. BHEWHME curHanbl BCex
mMoaynein (KpomMe Moayns KhaBuaTypbl U MHAMKAUMW) BbiBEAEHbl HA 33[HIOK NaHesnb 6/10Kka M MOAK/OYEHbI K
knemmaM. KneMmbl BbINOMHEHbI Pa3beMHbIMK (L€NOi rpynnoit), YTo NO3BONSIET NpY HEOBXOAMMOCTY ONEPaTUBHO
3aMEHUTb YCTPOWCTBO, HE HapyLlasi MOHTaX NOABOASLLMX NPOBOAOB.
1.3.2.3 Ha nepeaHei naHenun ycTponcTBa YCTaHOB/EHbI:
—  MHAMKATOp, cofepXalluit YeTbIpe CTPOKM no 20 3HAKOMECT, C YNpaBAsSiEMON MOACBETKOM U pery-
JIMPYEMOV KOHTPACTHOCTbIO;
—  KHOMKKW KJlaBMaTypbl ynpaBneHus (LWeCTb KHOMOK YMNpaBfieHWS AMAnoroM <«4efioBEK-MallnHa»,
KHOMKa cbpoca CMrHannsaumm n KHOMKKM onepaTMBHOIO ynpaBneHus);
—  cBeToaAMOAbl cuMrHanm3aummn (C PUKCMPOBAHHLIM HAa3HAYEHWEM W OAMH MPOrpaMMUPyeMbli Mosib-
30BaTenem).

1.3.3 Mopaynu BxOAHbIX TpaHC(POPMATOPOB HaMpPSXKEHNS

1.3.3.1 Moaynb TpaHchopMaToOpoB HanpsxkeHns TH cekumm CoaepXXuT YeTbipe MAEHTUYHbIX TpaHcdop-
MaTopa HanpsXXeHWst — TpU MO Kaxxaou dase n TpaHcdopMaTop Toka HYNEBOW NOCEA0BATENLHOCTU.

Moaynb TpaHchOpMaTOpPOB HanpsKeHWUsl BBOAA COAEPXMWT ABa pasfenuTeNbHbIX COrfacylowmx TpaHC-
dopmaTopa, npeaHasHaYeHHbIX ANS MOAK/IYEHUS K ABYM JIMHEWHBIM HanpshKEHUsSM u3MeputenbHoro TH,
YCTaHOBNEHHOrO Ha BBoAe (Bbile BBOAHOrO BbiKOYaTens). HeobxoaMMOCTb MOAKMOYEHWUS AAHHbIX BXOAOB
HY>XHa TOJIbKO Npu peanusauun pexuma BHP.
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1.3.3.2 lMpomexyTouHble TpaHcdopMaTopbl 06ecneumBatoT ranbBaHWUECKYIO Pa3BsA3Ky M npeaBapuTesb-
Hoe MacwTabupoBaHue BXOAHbIX CUrHanoB. lMepBuyHblie 06MOTKM TpaHchOpMaTopoB obecrneyuvBaloT 3adaHHYIo
TEPMUYECKYIO CTOMKOCTb MPU KPaTKOBPEMEHHBIX Neperpy3kax Mo BXOAHLIM CUrHanaM.

1.3.4 Mopaynb KOHTpoOnnepa
1.3.4.1 Moaynb MMKpPOMPOLIECCOPHOrO KOHTPOJiepa, KpoMe COBCTBEHHO 32-pa3psiAHOr0 MUKpPOMPOLEC-
copa, coaepxut 4 Méant M3Y, 16 M6ant coxpaHsemoro O3Y, CTOpOXEBOW TalMMep, 4acbl-KanieHaapb, CXeMy
pE3EepBHOr0 NWUTaHWS! NaMATU W KaneHaapsl, SHEProHe3aBMCMMYIO MaMsTb YCTaBOK, MHTepQENC WKHbI paclumpe-
HUSA 1 14-paspaaHbiit 8-kaHanbHbIA ALIM. Mpoueccop 06cnyXMBaeT ABa NOCNEA0BATENbHbIX KaHana ceasu — USB,
RS485, a Takke TpeTun uHTepdeic (B 3aBUCUMOCTU OT UCMOJTHEHNS). TaM e pacnonoXeH BXO4 CUHXPOHU3aLIMM
BpPEMEHM.
1.3.4.2 Mopaynb KOHTpONNepa BbINOMHSET creaytowme hyHKUnn:
—  TPWEM CUrHanoB OT TpaHC(OpPMaTOPOB HanpsxkeHus (6 KaHanoB);
—  aHanoro-undposoe npeobpasoBaHMe BXOAHbIX aHANOroBbIX CUrHasoB;
—  uAbTpaums aHanoroBbIX CUrHANOB, NOAABNEHME anNepPUOANYECKON M BbICOKOYACTOTHBIX COCTaB-
NSAOLWMX, HAUYMHAs CO BTOPOWN FrapMOHUKU;
—  pacyeT AeNCTBYIOLMX 3HAUYEHU NEPBOV FrAPMOHNYECKON COCTABSIOWEN BXOAHbIX CUrHaMOoB;
—  pacyeT AeNCTBYIOLLEro 3HaUYEHMsl HanpskeHnst 06paTHOM NociefoBaTeNbHOCTH;
—  pacyeT 4acToThl;
—  BblOOp MaKCMMasbHOr0 UM MUHMMAJIbHOIO 3HAYEHUS U3 TPEX IMHENHbBIX HaNpsXKeHWI;
—  CpaBHEHWE pacCYMTaHHBIX 3HAUYEHWI HamnpsiXKEHWUI C yCTaBKaMu;
—  oTpaboTKa BblAEp>KEK BPEMEHH;
—  BblAaya CUrHanoB Ha COOTBETCTBYIOLMNE pene;
—  MOCTOSIHHbIA OMPOC BCEX ANCKPETHBLIX CUrHASOB;
—  0b6cnyXnBaHMe NOrMUYECKON CXEMbl YCTPOICTBA;
—  WHAVKauuMsl COCTOSIHMSI YCTPOWCTBA Ha CBETOAMOAAX;
—  OMpOoC YNpasnsitoLLmMX KHOMOK;
—  obcnyXuBaHue KaHasoB CBSI3;
—  BblBOA MHOPMaLMK Ha Aucnien;
—  MOCTOSIHHas CaMOAMArHOCTUKa MoAyns.

1.3.5 Moaynu onTpOHHbLIX BXOAOB
1.3.5.1 Mopaynu onTpoHHbIX BXOA0B obecneynsatoT:
—  raNbBaHMYECKYIO Pa3Bs3KYy BXOAHbIX AUCKPETHbLIX CUFHAMIOB OT 3/IEKTPOHHOMN CXEMbI YCTPOMCTBA;
—  BbICOKYK NOMEXOYCTOMUYMBOCTb (DYHKLIMOHMPOBAHMS 3a CYET BLICOKOrO nopora cpabaTbiBaHMs or-
TO3NEKTPOHHOro npeobpasosatens He Hmke 0,6 oT Uyom.
1.3.5.2 B 3aBMCMMOCTM OT MCMOJSIHEHWUSI YCTPOWCTBO KOMMMIEKTYETCS MOAYNSIMA BXOAHbIX AWCKPETHBIX
CUrHANOB OAHOM M3 YeTbipex Moandukaumin — Ha HanpsbxkeHne 24, 48, 110 B NoCTOSHHOrO TOka WM Ha Hanpsi-
»eHne 220 B noCcTosiHHOro/nepeMeHHoro Toka.
[ns Bcex Moancdukaumi NoNsSpHOCTb NOAKIIOYEHNS BXOAHbIX CUIHaN0B MPOM3BOJIbHAS.

1.3.6 Mopaynb BbIXOAHbLIX pene

1.3.6.1 BbixoaHble pene, NPUMEHEHHbIE B YCTPOMCTBE, 06ECNeYMBaloT raibBaHUYECKYIO Pa3BA3KY 3MeK-
TPOHHOW CXEMbI YCTPOWUCTBa C KOMMYTUPYEMbBIMU LIENSIMU M 06/1aaloT BbICOKOM KOMMYTMPYIOLLEN CMOCOBHOCTbIO.
Kaxxgoe pene vMmeeT ABe nepekuaHbIX Mapbl KOHTAKTOB, GOMBLIMHCTBO M3 KOTOPbIX BbiBEAEHbl Ha BbIXOAHbIE
KfeMMbl. B cxeMe npeaycMoTpeHa 650KMpOBKa OT C/lydalHbIX CpabaTbiBaHWA BbIXOAHBIX pene npu cbosx
npoweccopa.

1.3.6.2 HanpsbkeHne nuTaHus ynpaBasiowmx 06MOTOK BbIXOAHbIX pefne cocTaBnsieT 12 B NOCTOSAHHOro
TOKa.

1.3.7 Moaynb nuTaHus

1.3.7.1 Mogaynb nuTaHmns npeobpasyeT nepBMYHOE HanpshKeHWe OnepaTMBHOrO NuTaHus (NepeMeHHOE,
NOCTOSIHHOE WX BbIMNPSIMIIEHHOE) BO BTOPUYHbIE BbIXOAHbIE CTAabMNM3MPOBAHHBIE HAMPSHXKEHUS MOCTOSIHHOIO TOKa
+5Bn +12B.

1.3.7.2 B 3aBMCMMOCTU OT UCMOJTHEHUS YCTPOMCTBO KOMIMIEKTYETCA MOAY/IEM MUTAHMUS OHOW U3 YEThIPEX
MoaMMMKaUMA — Ha HanpsbkeHue 24, 48, 110 B nNOCTOSIHHOMO TOKa WMAM Ha HanpsbkeHve 220 B MOCTOSIHHO-
ro/NepeMeHHOro Toka.

Ons wncnonHeHnus 220 B NONspHOCTb MOAK/IIOYEHUS MUTaHWUS NPOW3BOJIbHASA, AN UCMONHEHW =24 B,
=48 B n =110 B Ha kneMMy 1 nNOABOAMTCS «+>», Ha KIeMMy 2 NOABOANUTCS «—».,

1.3.7.3 Ha moayne nuTaHusl pacrofioXXeH OTCEK 3/IEMEHTA MWUTaHWUs (CMEHHOW NMTUEBOMN GaTapeiku),
obecrneumsaroLlero coxpaHeHne namsaTi 1 xoda 4acoB Mpu OTCYTCTBMM ONEPATUBHOIO NMUTAHUS.
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1.3.8 Mopaynb knaBmaTypbl U MHAMKaLUK

1.3.8.1 Moaynb KnaBMaTypbl U UHAMKALUUWM MNO3BOMSIET OMNpaliMBaTb COCTOSIHME KHOMOK, BbIBOAWUTb WH-
¢opmaLmio Ha MHAMKATOP B BYKBEHHO-LMMPOBOM BUAE, @ TAKXKE YNpaBsTh €ro NoACBETKON U KOHTPACTHOCTbIO.

1.3.8.2 Ha Moayne pacrnonoxeH pa3beM MHTepdeiica USB ang noakItoUeHns K KOMNbIOTEPY Npu NpoBe-
JeHUW HanaaoyHbIX paboT. B HOpManbHOM peXxmMMe pasbeM AO/MKEH 6blTb 3aKPbIT 3ar/TyLLKOMN.

1.4 YcrpoiicTtBo 1 paboTa

1.4.1 OcHOBHble NPUHLMNbI (PYHKLIMOHNPOBAHUS

1.4.1.1 YCTpOWCTBO BCErAa HaxoaUTCS B PEXMUME CNEXEHMSI 33 HanpshKeHWSIMU, MOCTYMaloWMMK C
TpaHchopMaTopoB HanpspkeHus TH.

1.4.1.2 YCTpOWCTBO O[IHOBPEMEHHO W3MEPSIET MIHOBEHHbIE 3HAYEHUS! BCEX HAMPSKEHUA C MOMOLLbIO
MHorokaHanbHoro ALM. CHatble 3HauyeHuns AL obpabaTtbiBaloTcsa Mo nporpamme uUMdpoBor (unbTpaumm
OTHOCUTENIbHO NEPBOM FAPMOHWKM MPOMBILLIEHHON 4acToTbl, B pe3y/bTaTe Yero rosyyaroTcs AeKapToBbl
KOOPANHATLI BEKTOPOB BXO/HbLIX HAMpsHKEHW C OTHOCUTENbHOW B3auMHOMN (a3npoBkoi. GuUnbTpaumus OTCEKaeT
MOCTOSIHHYIO COCTAaB/ISIIOLLYIO CUIHAMIOB, BbICLUME TFAPMOHWMKK, @ TaKxke 0c1abnsieT 3KCNOHEeHUMasnbHYl COCTaB-
NSOLLYO NMPY NEPEXOAHbIX NpoLeccax Npy aBapusix Ha JIMHUN.

1.4.1.3 [ns cpaBHEHWUS C yCTaBKaMMW BbIYMCIISIETCS AEUCTBYIOLLEE 3HAUYEHUE KaXXA0ro HanpsKeHUs U Ha-
XOAUTCS MaKCUMasTbHOE U MMHUMAJIbHOE 3HAUYEHME U3 JIMHENHBIX HanpsHKEHWN.

OAHOBpPEMEHHO PacCUMTLIBAOTCS HanpsKeEHUst HyneBoW M 0bpaTHOM MocneaoBaTenbHOCTEN Mo hopMy-
nam (1) n (2).

Mpu obpaTHOM yepenoBaHUM a3 MpU pacyeTe HanpshkKeHUs 06paTHOW MOCNEA0BATENNbHOCTM HanpshKe-
Husa a3 B n C B opmyne (2) MeHSOTCS MecTamum.

3HaYeHNs Moayfeil BEKTOPOB BLIYMUCNAIOTCA KaXkable 5 MC M CpaBHMBAKOTCS C YCTaBKaMW, BBEAEHHLIMU B
YCTPOWCTBO MPW HAaCTPOVKE €ro Ha KOHKPETHOE NpUMEHEHME.

Takxke M3 U3MEPEHHbIX MMHOBEHHbIX 3HAYEHMI HAMPSXKEHNS BbIYMCIISIETCS TEKYLLEE 3HAYEHWNE YACTOTbI U
CKOPOCTb €e U3MeHeHMs.

1.4.1.4 Mpu nycke Kakol-nMBO CTyrneHW 3allWTbl BKIIOYAETCS COOTBETCTBYIOLWMIA cBeToamon «Ilyck» u
NPONCXOANT aBTOMATUYECKOE yMeHblleHne (MM yBennveHue) 3HaueHus YCTaBKM Ha 5% Ans MCKAYeHus
apebesra KOHTaKTOB 1 obecnevyeHns koadduumeHTa Bo3BpaTta nopsiaka 0,95 (unm 1,05). Ans YacToTbl ructepe-
31C MYCKOBOrO opraHa BblbpaH paBHbiM 0,1 I'u.

1.4.1.5 [danee 3anyckaloTcs BPEMEHHbIE 33[IEPXXKM, 3a[laHHbIE ANS KaXKAOW CTyrneHu cpabaTbiBaHus. B
C/lyYae CHMXKEHNS BXOAHBIX HAMPSPKEHUIA HUXKE MOpora NpoMcxoanT cOpoc BbIAEPXKKN BPEMEHW.

Mocne BblAEPXKKM 3a4aHHOrO BPEMEHWN BKJIHOYEHHbIX 3alUMT BKIIKOYaeTCs cBeToamnosn «CpabaTbiBaHue» u
NPOUCXOAUT BKJIKOYEHNE COOTBETCTBYIOLLErO BbIXOAHOIO pene.

1.4.1.6 B MOMeHT cpabaTbiBaHUSI KOHTAKTOB pene MpoucxoauT (ukcauus npuunHbl (Bua cpaboTaBLuei
3aWunThI).

1.4.1.7 HekoTopeble pene, Takne kak «Hanuume HanpsbkeHus» n «BM 6nokuposka», paboTatoT B cnegs-
wem pexume 6e3 BblaepXKM BpeMeHu u 6e3 kakoro-nnmbo otobpaxkeHus (akToB cBoero cpabaTbiBaHWS Ha
MHAMKATOPE M CBETOAMOAAX YCTPOMCTBA.

1.4.2 CamoamarHoCTUKa ycTponcTsa

1.4.2.1 YCTpOWCTBO CMOCOBGHO AMArHOCTMPOBATb CBOM MPOrpPaMMHO-AOCTYMHbIE Y3/bl: LEHTPasbHbIN Npo-
Lieccop, npoueccop undpoBoit 06paboTkm curHanos (DSP), M3Y, O3Y, sHeproHe3aBUCUMYIO NaMsTb YCTABOK W
ALIM. AnarHocTvka OCyLIECTBSIETCA pa3oBo (NMpu 3anycke YCTPOWCTBA MO BKIOUYEHWUIO MUTAHWUSA) U MOCTOSIHHO B
¢oHOBOM pexxnme (B npouecce hyHKUMOHNPOBAHMS).

1.4.2.2 Kpome TOro, UMeeTcsl MeXaHu3M Mnepesarnycka YCTpOWCTBa Npu Kakux-nnbo cbosix. B cnydasx ob-
HapY>XEHNS OTKA30B MSIM MPU OTCYTCTBMU OMEPATUBHOrO MUTAHWS, KOHTaKTbl penie «OTKas» MepeksIoyaloTcs B
HOPMasibHO 3aMKHYTOE MOJIOXKEHWE, NMOC/IE YEro YCTPOMCTBO BIOKMPYETCS.

TakuM 06pasoM, OCYLLECTBISIETCS NMOCTOSIHHBIA KOHTPOJIb Kak OTKa30B, TaK M CryYaiHbIX c6oeB YCTPOMNCT-
Ba C ero AasbHeNMM aBTOMAaTUYECKNM MEPE3AIYCKOM.

1.4.2.3 B ycTpoiicTBe MMeeTca pexuM «KOHTpOsb», MO3BONSIOLWIMIA BbIBECTU Ha MHAUKATOP TeKyliue
3HayeHUst HasHbIX JIMHEWHbIX HAMPSPKEHUA, HaMNpsXKEHWUs HyNEeBOM 1 06paTHOW MoC/eaoBaTeNIbHOCTEN, 3HaUYeHne
YaCTOTbl, COCTOSIHNE BXOAHBIX AMCKPETHBIX CUrHAJIOB, @ TAKXKe TeKyLlIMe AaTy M BpeMs. 3TO NO3BOMSET AOMOSHU-
TENbHO, C y4acCTMEM OMepaTopa, NPOBEPUTb LIENIOCTHOCTb BXOAHBIX LIENEN U NPaBUIbHOCTb YCTAHOBKU TEKYLLErO
BPEMEHW, @ TAKXKE KOHTPONMPOBaThb NMOAABAEMble Ha YCTPOMCTBO BENMUMHBLI CUrHaNoB. B pexume «KOHTposnb»
MOJIHOCTbIO COXPaHSTCS BCE (DYHKUMM 3alUmMTbl U aBTOMATUKW YCTPOMCTBa. 1S BXoda B pexuM «KOHTpOsb» K
NpPOCMOTpa NapaMeTpoB BBOAA Napons He TpebyeTcs.

1.4.3 CTpykTypHasi cxeMa
1.4.3.1 KoHTponupyeMbie HanpspkeHust MOCTyNatoT Ha BXOAHbIE M3MepuTenbHble TpaHchopMaTopbl, OCy-
LECTBSAOLMNE rasibBaHUYECKYIO Pa3BA3KY M COTlacOBaHME YPOBHEW CMrHAsoOB. [anee oHW MOCTYnatoT Ha Moay/lb
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MWUKPOMPOLIECCOPHOrO KOHTPO/Iepa, rae npeaBapuTenbHO (GuabTpyloTCs, @ 3aTeM oUMMPOBLIBAOTCS C MOMOLLbIO
ALIM. LindpoBol curHanbHbIA MpoLEeccop npov3BoauT UMdpoByto 06paboTky curHanoB. MoslydeHHble AaHHble
nepeaatoTcs rnaBHOMY MpPOLIECCOpY.

CTpyKTypHas CxeMa YCTPOWCTBa M30bpaxkeHa Ha pucyHke 16.

1.4.3.3 Moaynb vHAMKauMM M KraBMaTypbl MO3BOJISIET OMpaliMBaTb COCTOSIHME KHOMOK, BbIBOAWTb WH-
opmaumio Ha XK nHamkaTop B 6YKBEHHO-UMMPOBOM BMAE, @ TAaKXKE YNPaBNsiTb €ro NOACBETKON.

1.4.3.4 PexuMmbl paboTbl YCTPONCTBA 3a4aloTCA C K/aBMaTypbl, coAepxkallel 6 KHOMOK Ans avanora
(«BbIxog», «<», «—»,«T», «I», «BBog»), KHOMKy «COpoCc» AN cOpoca CMrHanmM3aLumm 1 ynpasieHnusi, a Takke
KHOMKK OnepaTuBHOro ynpasneHuns. O6cny>xmBaHvue KnaBuaTypbl M MHAMKATOpPA OCYLIECTB/SET MjaTa ynpasne-
HUSI ANCMINIEEM M KJTaBUATYPOM.

1.4.3.5 Mopaynb OMNTPOHHbLIX BXOAOB OCYLUECTBASIET rafibBaHUYECKYID pPa3Bs3Ky BXOAHbLIX CUrHanoB OT
CXeMbl YCTPOWCTBA M, B 3aBUCMMOCTM OT MCMOJSIHEHWUS, pacCyYMTaH Ha HOMMWHAJbHBIA YPOBEHb BXOAHBLIX CUMIHANOB
220 B NOCTOSIHHOIO, BbIMNPSAM/IEHHOIO MW MEPEMEHHOro Toka unmn 110 B NOCTOSAHHOro ToKa.

1.4.3.6 Moaynb BbIXOAHbIX pefne COAEPXXUT BbIXOAHbIE pene ANs yrnpaBieHus NOAKIHYEHHbIM 060pyao-
BaHMeM. KOMMYTUpYIOLLME KOHTaKTbl pene BbiBeAeHbl Ha BHELLHUE KIEMMbI YCTPONCTBA.

1.4.3.7 KoMbuHMpoBaHHbIE MOAYN COAEPXKAT KakK BXOAHbIE ONTPOHbI, TaK U BbIXOAHbIE pene.

1.4.3.8 Moaynb nuTaHus obecrneynBaeT BCe G/IOKM YCTPOWUCTBA HEOBXOAMMBIMU HAMPSHKEHUSIMUA U Bbl-
MoSIHEH MO cxeme C 6HecTpaHcdopMaToOpHbIM BXOAOM. 3TO MO3BOJSISIET OCYLECTBUTb MWUTAHWE YCTPOWMCTBA OT
NCTOYHMKA KaK NepeMeHHOro, Tak 1 MOCTOSHHOIO TOKa.

1.4.3.9 Bbnok nuTaHusl BbidaeT CTabununanpoBaHHble HanNpsxeHns 5 n 12 B.

Ha 3ToM e Moayne pacrosfioXKeH 3/IEMEHT MUTaHWsI, MUTAIOWMIN COXPaHSEMyO MaMsaTb aBapuii U Cobbl-
TUI, @ TaKXX€ MUKPOCXEMY BCTPOEHHbIX YacoB-Ka/leHAaps peasibHOro BPEMEHMW.

1.4.4 OnwncaHue BXOAHbIX aHaN0roBbIX CUrHanoB

1.4.4.1 Knemmbl U, Us U w Orarpsixerns (X2:1...4) npegHasHayeHbl A5 NOAKAYEHMS BTOPUYHBIX
06MOTOK M3MepUTENbHBIX TPAHCHOPMATOPOB HAMPSHXKEHMST CEKLMKW, COeAUHEHHbIX B «3Be3ay». O6MoTkM 0bs3a-
TENbHO AOMKHbI 6blTb MpPaBUIbHO cdasmpoBaHbl. OBWMI NpoBOA «3Be3dAbl MOAK/OYAETCS K KOHTaKTy «0
HanpsbkeHus». [ns sHeprocuctem ¢ 0b6paTHbIM YepegoBaHueM a3 ACB npegycMoTpeHa ycTaBka «YepegoBaHue
a3 — MpsmMo/O6paTHO>», YTO CYLLIECTBEHHO /11 PACYETHBIX 3HaUYEHUN ToKa Ua.

1.4.4.2 [na noasofa HanpshkeHWst OT Pa3OMKHYTOro TpeyrofnibHuka 3Up NUHUW ANns peanusauun curHa-
Nn3aummn OT 3aMblKaHWI Ha 3eMA0 NpeaHasHayeHbl knemMmbl 3U, (X2:5...6). MonspHocTe noakntodenns THHI k
BXOAHbIM K/IEMMaM YCTporcTBa 6e3pasnnyHa, Tak Kak YCTPOMCTBO paboTaeT Mo MOAY IO HamnpshKEHUs] OCHOBHOM
yactoTbl. [pu oTcyTcTBUM Uenel oT TH, coeaMHEHHbLIX B Pa3OMKHYTHIA TPEYrofibHWK, C MOMOLUbI 3aaaHus
ycTaBku «3Ug — pacyeTH.» MOXHO WMCMOb30BaTh pacyeTHOE 3HaYeHVe HaMpsKeHWsl HYyNeBoW NocneaoBaTeNbHO-
CTW, NMosny4yaemMoe 13 Tpex dasHbIX HanpsikeHui no dopmyne (1).

1.4.4.3 Knemmbl Uy, Us v Us (X1:3...6) nNpeaHasHayeHbl Ans NMOAKMIOYEHUS LENen HanpsbkeHns ot TH,
YCT@HOBJIEHHOIO Ha BBOZAE, A0 BBOAHOMO BbIK/tOYATENS, COEANHEHHBIX B TPEYronbHUK. [aHHble Lenu npegHasHa-
YyeHbl Ans BbiNonHeHust ¢yHKkumMn BHP, a Takxe MoryT 6biTb JOMONHUTENBHO 3aAeMCcTBOBaHbl B yHKUuM 3MH.
Mpy OTKIIOUYEHUN AAHHBIX (YHKLUUIA NOABEAEHNE LIENeN HanpsKEHUS K 3TUM BXOAaM SIBNSIETCH HE0Os13aTeNbHbIM.

1.4.5 OnwucaHne BXOAHbIX ANCKPETHLIX CUrHANoB

1.4.5.1 «Bxog 3MH-1» — «Bxoa-3MH-2» npegHa3HayeHbl AN UHAVBUAYANbHOMO pa3pelleHus unm 6no-
KMPOBKWN Kaxkaol u3 ctyneHen 3MH. [ns paspelieHns unm 610kMpoBkn paboTbl cTyrnedn 3MH-3 Heobxoammo
Ha3HauYuTb OAMH U3 MporpaMMmMpyeMbix BXOAOB. Bua Bxoaa (pa3pelleHne nnu 610KMpoBKa) 3aAaeTcs COOTBETCT-
BYIOLLENM YCTaBKOM.

1.4.5.2 Bxogbl «Bxog 1»...«Bxoa 9» npeaHasHaueHbl ANs PacliMpeHusi BO3MOXHOCTEN YCTpOWMCTBa.
CBOWCTBa KaXXAoro BXoAa 3afaroTCs OTAESIbHO C NMOMOLLbIO YCTaBOK B COOTBETCTBYHOLUMX Mpynnax, noapobHee cM.
n.1.2.16.
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PucyHok 16 — CTpykTypHasi cxeMa yCTpoicTBa

1.4.5.3 Bxoppbl «ABToMaT 1 TH» n «ABtomMaT 2 TH» npeaHasHaudeHbl ANs onpedeneHnst OTKIKYEHUs aB-
TOMaTUYECKUX BbIK/OUaTENEN, YCTaHOBNEHHbIX BO BTOPUYHBIX Lensx TH. Mpu BbISBAEHUM OTKIKOYEHUs Nto60ro
M3 aBTOMATOB BbIJAETCS CUrHaIM3auMs O HeucrnpaBHOCTM TH, a Takke aBToMaTuyecku 6nokupyeTcs psg
(PYHKUMI, CBA3AHHBIX C LENSMU HanpsHKEHWSI.

Ans noBblWweHns rMBKOCTU NOAKIIIOYEHUS YCTaBKaMU MOXHO 3aAaTb BUA MCMONb3yeMoro 610K-KoHTaKTa
KaXXAoro 13 ABYX aBTOMATMUECKMX BbIK/KOYaTenel COOTBETCTBYIOLMMM YCTaBKaMM — HOPMasibHO Pa3OMKHYThIN
WY HOPMasbHO 3aMKHYTbIN.

B cnydae oTcyTCTBMS BTOpPOro asToMaTta TH cneayeT 3afaTb YCTaBKy BWAA KOHTakTa «ABToMaTa 2 TH»
Kak «H3» 1 3TOT BXOA4 OCTaBUTb HEMOAKIOYEHHbIM.

1.4.5.4 Bxop «C6poc cvrHanmnsaumm» MOXeT UCNONb30BaTbCa AN1S AUCTAHLMOHHOMO cbpoca CBeTOAMOA0B
yCTPOWCTBa M NpeaynpeauTenbHON CUrHanu3aumm, HanpuMep, OT BHELWHEW KHOMKW WM MO TeneynpasieHuIo.
[eicTBMe BXOAa aHANIOrMYHO HaXaTWIO Ha KHOMKY «C6poc» Ha NIMLEBOM NaHenu.

1.4.5.5 Bxogabl «Myck 1 ABP» n «IMyck 2 ABP» npegHa3HayeHbl Ans hOpMUPOBaHUS BbIXOAHOMO MMMYy/bCa
ABP, npeaHa3HayeHHOro Ans BKIOYEHWS CEKLMOHHOMO BbIKMOYATENs, OT KaKoro-nnbo BHELUHErOo WCTOYHMKA
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CUrHana, Hamnpumep, Npv OTK/IIOYEHUN BBOAHOIO BbIK/OYATENS OT OCHOBHbIX 3aliMT TpaHcdopmaTopa. [aHHble
BXOAbl NpeAHa3HaYeHbl Ans NoAaym Ha HUX aKTUBHOMO curHana u obbeamHeHsl no WIN ¢ ApyrumMu, BHYTPEHHUMM
MCTOYHMKaMM nycka ABP, B yacTHocTH, oT cTyneHeit 3MH u AYP ycTpoicTea.

Ansa nycka ABP Heo6xo0aMMO Npu 3TOM elle M HannuMe BCEro KOMMJeKCa paspeluatomx CUrHanoB Ha
aneMeHTe W cornacHo cxeMe Ha puUCyHke 6.

1.4.5.6 Bxoppl «Bxog AYP-1»...«Bxoa AYP-3» npegHasHadeHbl 418 ynpaBieHusl 3arnpeToM-paspeLlleHmeM
Kaxkaouh us ouepegent AYP mHaMBMAYyanbHO. Mpu 3TOM C MOMOLLUbIO YCTaBOK 3aAaeTcsl Ha3HAYeHWe KaXxaoro u3
BXOZO0B: NMbo — «Pa3pelueHne», nnbo — «bnoknposka». ECiM BXOA HE HYXXeH, ero cneayeT 3anporpaMMUMpoBaTh
Kak «B/oKMpoBKa» MU He NoAKIYaTh.

1.4.5.7 «Bxopg YAINB» pa3pelwaet unm 3anpelaet (bnokupyet) paboty ctynexHun YAIMB, B 3aBUCMMOCTH OT
3aAaHHoN ycTaBkM «DyHKUMS Bxoda YAIMB» — «paspelleHne» uam «b610kMpoBka». ECnm AaHHbIN BXOA HE HYXEH,
€ro cnegyet 3anporpamMMupoBaThb Kak «bfokMpoBka» 1 He NOAKIIOYaTb.

1.4.5.8 Bxopn «Btopoit Habop yCTaBoK» BBOAWT B AEWCTBUE YCTaBKM M3 BTOporo Habopa. Ecnu Bxop oc-
TaBWTb HEMOAK/IIOYEHHBIM, TO MCMOMb3YETCS TOMbKO OAUH (NepBbIN) Habop.

1.4.5.9 CoctosHune Bxopos «Bxog PO BB», «Bxog PrB BB», «Bxog PrNB CB» cnyXut gns KOHTpOns co-
CTOSIHWSI BbIKNIOYATENEN NMHUM BBOAHOIO M CEKLMOHHOMO BbIKSItOYATENEN ANSt OpraHu3aumMmn NpaBuibHOM paboThl
cxem ABP n BHP. AKTMBHOE CcOCTOsIHME Bx0AoB — «1» (nogaHHoe HanpsbkeHue). Kpome atoro, curHan ot PO CB
MOXeT NOABOAMTLCSH K OAHOMY M3 MporpaMmMuUpyeMbIX BXOAOB C 3aflaHneM HasHaveHus «bnokuposka ABP», «AKT.
YpoBeHb — 0» C Lenbio NPOBEPKN OTKTIOYEHHOIO COCTOSIHUSI CEKLIMOHHOIO BbIK/OYATENs Nnepea Nogadvein Ha Hero
KOMaHAbl «BKNOUNTb».

1.4.5.10 «Bxop 3IMH» pa3pewaeTt unun 3anpellaet (bnokmpyeTt) paboTy ctynenun 3MH, B 3aBUCMMOCTU OT
3aAaHHoN yctaBku «DyHkUmMst Bxoaa 3MH» — «paspelueHne» unm «6nokMpoBka». ECIM AaHHbIA BXOA HE HYXeEH,
€ro crefyeT 3anporpaMMMpoBaTh Kak «bnokMpoBKa» 1 He NoAK/IYaTh.

1.4.5.11 Bxoa «KoHnTpone TH no U» npegHasHayeH Ans aktmBusauumn QyHKUMK KOHTpons TH no Hanwu-
UMIO C HEro BCEX JIMHEWHBIX HanpsKEHWI Bbille 3HayeHust ycTtaBkn «UkoHTpons TH». Ha 3ToT Bxoa nopaetcs
HanpsbkeHve OT napannenbHo coeamHeHHbIX HP koHTakToB (PINB), COOTBETCTBYIOWMX BKAHOYEHHOMY COCTOSIHWUIO
BBOZHOMO M CEKLIMOHHOIO BbIK/ItoYaTeNen. TakuM 06pa3oM, KOHTPOSIb Hannumsl HanpsbkeHns ¢ TH BeAETCS TOMbKO
npw ycnoBun NOAAYM BbICOKOrO HanpsiKeHUs Ha LWWHbI C NOAKMIOYEHHbIM K HeMy TH.

1.4.6 OnucaHue BbIXOAHbIX pene

1.4.6.1 Tporpammupyemble pene «Pene 1»...«Pene 10» MMeOT BO3MOXXHOCTb MPOrpaMMHO NOAKNHOYATb-
CSl K OHOM U3 BHYTPEHHMX TOYEK NIOrMYeckor (yHKLUMOHAMIbHOM CXEMbl YCTPOMCTBA. [ONOMHMTENIBHO BO3MOXHO
BBEIEHME 33[1laHHON BPEMEHHON 3aAepXXKM Ha cpabaTbiBaHWE, a Takke (yHKUMS 3aroMUHaHWs cpaboTaBLIero
COCTOSIHMA 0 ero cbpoca (aHanor yHkumn 6anHkepa). Cpean BO3MOXHbLIX TOYEK MOAKIHYEHUS NpeayCMOTPEHDI
TaKXXe 1 BCe OCTanbHble pene (C XKECTKO onpeaenieHHbIMU PyHKLUMSAMK), YTOBbl MOXHO 6bIN0 YBENNYUTb YNCIIO MX
BbIXOAHbIX KOHTAKTOB NMpu HEO6X0AMMOCTM.

1.4.6.2 Pene «3emnsa B cetn» cpabaTtbiBaeT npu Hanuumm HanpsxkeHns 3U, (M3MepeHHOro C BXOAHbIX
KJIEMM WM PaCcCUUTaHHOrO M3 (hasHbIX HaMpPsKEHWI) Bbille 3aAaHHOM YCTAaBKM M MOC/E BbIAEPXXKM 3afaHHOro
BpeMeHn. Kak npaBuno, MCNonb3yeTcs Ans CUrHanusaumm Hanuumsi oaHOMa3HOro 3aMblKaHWs Ha 3eM/0 Ha
ceKumn LWKH B ceTsax 6-35 KB.

1.4.6.3 Pene «HewncnpaeHocTb TH» cpabaTbiBaeT 6e3 BblAepXXKM BPEMEHU B Cydae OTKA4eHus nboro
U3 ABYX aBTOMaToB TH cekuuu, a Takke, C 3aJaHHOWN BbIAEPXKKON BPEMEHM, B C/TyUae MOSIBIIEHUS HaMpsKEHWS!
obpaTHOW MOCNeAoBaTENbHOCTM Bbille 3aAaHHOM YCTABKU UM CHUXXEHUSI TIMHEMHBIX HAMPSHKEHUN HUXKE YCTaBKU
npu HaNnM4MM aKTMBHOIO CMrHana Ha exoge «KoHTponb TH no U».

1.4.6.4 Pene «OTKa3» KOHTpPOAMpYeT paboTocrnocobHOCTb CaMOro ycTpoucTsa. HopManbHO 3aMKHYTbIE
KOHTAKTbl KOTOPOrO pa3MbIKaloTcs npu cpabaTbiBaHMKM penie B Cllydae Hamums onepaTtMBHOrO NUTaHMs U nocne
MOHOW NPOBEPKMN PaboToCNOCOBHOCTM YCTPOMCTBA C MOMOLLLIO DYHKLMM CaMOAMAarHoCTMku. Pene npeaHasHade-
HO Ansi paboTbl Ha aBapuitHO-NpeaynNpPeanTESIbHYIO CUrHaNM3aLUmMio NoACTaHUMK. Mo AaHHOMY BbIXO4Y PEKOMEHAY-
€TCS YCTaHaBMBATb AOMNO/HUTENbHBIN BHELUHWUI 6nHKep.

1.4.6.5 Pene «CurHanusaumsi» cpabaTtbiBaeT npu ntobbiXx HEMCNPABHOCTAX BO BHELHEM 060pyaoBaHMM,
KOTOpble 06Hapy>XXMBaeT cMCTEMA ANArHOCTUKM TEpMUHANA, a Takke npu nobom cpabatbiBaHMK 3awmTbl. Kpome
3TOro, cpabaTbiBaHMe AAHHOMO pesie MOXHO pa3pellaTb MM 3anpellatb OT KaXAoro U3 UCTOYHMKOB CUMrHanm3a-
UMW MHAMBUAYANbHO, C MOMOLLbIO COOTBETCTBYHOLLMX YCTaBOK.

[aHHOe pene MOXeT MporpaMMMpoBaTbCs Kak Ans paboTbl B HeMpepbiBHOM pexume (Ao cbpoca ero
KHOMKoM «C6poc»), Tak U B UMMY/IbCHOM pexume (C 3a1aBaeMON ANUTENbHOCTbIO CpaboTaBLIEro COCTOSHUSA).
Mpn 3TOM Mpu MOSIBNIEHMM HOBOW HEWCMPaBHOCTW pene cpaboTaeT BHOBb. JTO YAOOHO Ans MpeaoTBpalleHust
6I0KMPOBKM CUCTEMbI LIEHTPAJIbHON CUrHaNU3aLUMM NOCTOSIHHO «BUCALLMM>» CUTHANIOM.

1.4.6.6 Pene «Hanuume HanpspkeHusi» cpabaTtbiBaeT 6€3 BblAEPXKM BPEMEHU MpWU YCNOBUKM, €CiM Bce
NIMHEVHbIE HanpsbkeHnss ¢ TH cekuuM NpeBbILAT 33/laHHY0 ycTaBKy «UHanuuusi», PaboTaeT B cneasileM
pexume.
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1.4.6.7 Pene «BM 6nokvpoBka» cpabaTbiBAaeT NpU MOHMKEHUM XOTS 6bl OAHOMO U3 IMHENHBIX Hanpske-
HWUI oT TH cekuun HWXe nopora, 3aaaHHoro yctaBkol «Ugw snokuposku® B PEXMME «BM 610KMpOBKa» WK e, B
pexume «KOMOMHMPOBaHHbIM Myck no U», ele v npu ycnoBuM MOSIBNEHMS HanpsbkeHust U, Bbllle 3aAaHHOM
ycTaskun «U, nycka». PaboTaeT B cnegsiieM pexume.

1.4.7 OnucaHue KHOMOK OnepaTUBHOro ynpasneHus

1.4.7.1 KHOMNKu onepaTMBHOIO ynpasieHus npegHasHadeHbl 415 BbiBo4a 3alMT u3 paboTbl nepcoHanioMm
MOACTaHLUMI NpU NPoBeAEHUM OMNepaTUBHLIX NepekntodeHnid. ns paboTbl ¢ 3STUMKM KHOMKaMu He TpebyeTcs BBOA
napons. [ns 3awuThl OT CyYaiHOro HaXkaTusi HEOBXOAMMO CHayana HaXaTb KHOMKY «_—~_» WU, He OTMycKas ee,
HaXxaTb HEOBX0AMMYIO KHOMKY ONepaTUBHOMO YnpaBieHus.

Tekylwmii pexxuM paboTbl yKa3blBaeTCs MHAMKATOPAMW CrpaBa OT KHOMKMW: 3eneHbln — «DyHKUUS BBeAE-
Ha», KpacHbln — «®yHKUMS BbiBefeHa». MoraleHHoe cocTosiHMe 0BOMX MHAMKATOPOB O3HAYaeT, YTO (yHKUUS
OTKJ/IOYEHA YCTABKOW.

YnpaBneHve KHOMKaMy OnepaTMBHOrO YMpaBfeHUs TakXe MOXEeT OCYLLEeCTBAATLCA AMCTaHLMOHHOrO Mo
noboMy KaHany CBsiav YCTpOMCTBa.

Mpn onepaTMBHOM BbIBOAE C MOMOLLUBIO KHOMKWU KaKon-nMbo dyHKUMM M3 paboTbl aBTOMaTMYeCKU BKIHO-
YaeTcsl COOTBETCTBYHOLWMIA el cBeToaMoa «bnokmpoBka», aHanorMyHo 3anpeTy Mo BHELWHWM ANCKPETHLIM BXOAaM,
HO TaKXe MpW YC/TIOBUM 3aAaHWs paspeLlleHnst paboTbl AaHHOW (DYHKLMM COOTBETCTBYHOLLEN YCTABKOW.

1.4.7.2 Knornka «3MH» no3BonsieT onepaTMBHO OTK/IOYATb AEUCTBME 3alUMTbl MUHUMANbHOrO Hanpsxe-
Hus 3MH, cpasy Bcex Tpex CTyneHel 0IHOBPEMEHHO.

1.4.7.3 KHonka «3[H» no3BonsieT onepatmMBHO BbIBOAUTL M3 paboTsl cTyneHb 3MH (3awuTbl OT NOBbILWE-
HUS HaNPSHKEHUS).

1.4.7.4 Kronka «AYP» no3BonsieT onepaTMBHO OTKIOYaTb paboTy AYP (aBTOMaTMYECKON YacTOTHOW
pasrpysku AYP), cpasy Bcex TPex CTyrneHein ogHOBPEMEHHO.

1.4.7.5 KHonka «YArNB» no3BonsieT onepaTvBHO BbIBOAWUTL U3 AeicTBus YAMB, ecnu ero pabota 6bina
paspeLleHa yCTaBKamMm.

1.4.7.6 KHonka «ABP» no3BonsieT onepaTMBHO BbiBOAUTL M3 paboTbl dyHKuUMo ABP (aBTOMatM4eckoro
BKJTIOUEHMS pe3epBa).

1.4.7.7 KHonka «BHP» nossonser onepaTMBHO BbIBOAUTb M3 paboTbl dyHkumio BHP (BoccTaHOBNEeHMs
CXeMbl HOPMaNbHOro pexxmMa nocne pabotsl ABP).

1.4.7.8 CocTosiHMe OpraHOB OMEpPaTUBHOMO YNpaB/ieHUsl, pa3MELLEHHbIX Ha NepeaHei NaHenn yCTponcT-
Ba, (PMKCUpYeTCs B NaMsATU aBapui B MOMEHT BbiAaun KOMaHAbl Ha OTKJIIoUYeHMe. 3TO MO3BOSISIET B HEOOXOAUMBIX
Cyyasix BbISIBUTb OLLUMOKKM AXKYPHOrO NepcoHana npyv KOMMyTaLuWu.

1.4.8 OnwucaHve CBETOAMOAOB MHAMKALMM Ha NepeaHel NaHenu ynpaeneHusl yCTponcTea

1.4.8.1 Ceetoamoabl Ha nepeaHen NaHenn npeaHasHayveHbl A8 AOMONHEHUS MHGMOPMALIMK K HAAMWUCSM,
nosisnsowmnmMcs Ha XK nHamkatope, M No3BosisiloT BbICTpee n HarnsigHee nepcoHany BOCMPUHMMaThL MHQOopMa-
LUMIO O PasfiyHbIX CUTYyaLMSIX.

CeeTtoanoabl pasbuTbl Ha rpynnbl, K KOTOPbIM OTHOCATCS:

— rpynna «bnoknpoBkn» pasnnUHbIX CTyMNeHeW 3alUnTbl U aBTOMATUKW;

— rpynna «CpabaTblBaHUS» pa3NUHbIX CTyMNeHEN 3alUnTbl U aBTOMATUKW;

— rpynna MHAMKaLMK COCTOSIHUSA CTyMEHeN, YNpaBsieMbIX KHOMKaMM OnepaTUBHOIO YNpaBfeHus;

— CBETOAMOAbI MHAMKAUMW Hann4ums onepaTMBHOIO NUTaHMs M cpabaTbiBaHUS NMYCKOBbIX OpraHoB CTyne-
Hel 3alUMTbl U aBTOMATUKM.

1.4.8.2 CeeToaMoabl MHAMKALMKN COCTOSIHWSI CTyMNEHeN OT KHOMOK YNpPaB/iEHUs1 CBETATCS 3€/IEHbIM LIBETOM
Mpy BKJILOYEHWM AAHHOM CTYMNeHM B paboTy, KpacHbIM — MpY BbIBOAE CTyMeHU U3 paboTbl KHOMKOW, N HE CBETHTCA
COBCEM B Cy4yae OTKJIIOYEHUSI AaHHON (DYHKLIMN COOTBETCTBYIOLLEN YCTaBKOMN.

1.4.8.3 CeeToamoabl Nycka CTyrneHein npeaHa3HayeHbl, B OCHOBHOM, A/1S NPOBEAEHUS NMPOBEPOYHbLIX pa-
60T Ha YCTpOMCTBE M NOKa3bIBaloT CpabaTbiBaHNE MYCKOBLIX OPraHOB COOTBETCTBYHOLMX CTYMNEHEN YCTPONCTBa.

1.4.8.4 Ceetogmoabl rpynnbl «BbrokMpoBKa» BK/OYAIOTCS NPUW 3arnpeTe Kakon-nnbo yHKUMKU YCTPONCT-
Ba, Pa3peLLEHHON YCTaBKOM, N0 AUCKPETHLIM yrpaBnstowmM BxoaaM. MNpu 3ToM NpoucxoanT Noackaska nepcoHa-
Ny 0 TOM, YTO Kakas-nMbo 3aaeiCcTBOBaHHas B AaHHOM MPUMEHEHUW YCTPOMCTBa (hYHKUMS BPEMEHHO BbiBELEHA
13 paboTbl 1, TaKMM 06pa3oM, pa3obpaTbCs — CyYalHO 3TO UIN CO3HATENBHO.

1.4.8.5 Ceetoamoabl rpynnbl «CpabaTbiBaHUs» (UKCUMPYIOT (akT cpabaTbiBaHUSt KaKoW-IMBO CTYMeHU
3allMTbl MM aBTOMATUKKU U, TaKMM 0Bpa3oM, MO3BONAIOT MHGPOPMMPOBATL NEPCOHaN O cpabaTbiBaHUM YCTPOWCT-
Ba. BkntoyeHHble cBeTOAMOAbI B 3TOM rpynne OCTAlTCs FOPeTb AaXKE MOCie NponagaHusi M HOBOMO MOSIB/IEHUS
Hanps>XeHWs1 OnepaTMBHOIO TOKa, ecsin He 6bin noaaH curHan «Copoc».

1.5 MapkupoBka 1 niombmposaHue

1.5.1 Ha kopnyce ycTpoicTBa MMeETCS MapKMPOBKa, coaepyKallias creaytolme AaHHbIE:
— TOBapHbI 3HaK;
— 06o3HaueHne («Cnpuyc-TH»);
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— UCMOJTHEHME MO HaMpPsHKEHMIO ONEPATUBHOIO NUTaHUS;
— WUCMOJTHEHWE MO BTOPOMY MHTEPGENCY IMHUMN CBSI3W;

— 3aBO/ICKOV HOMEp;

— [aTy m3roTtoBneHust (Mecsu, roa).

1.5.2 OpraHbl ynpaBneHns 1 MHAMKALUUM YCTPOMCTBA, @ TaKKe KIIEMMbI MOAK/IIOYEHUS UMEIOT MOSICHSIIO-
Lne Haanmeu.

1.5.3 KOHCTpYyKLMEN yCTpOMCTBa NIIOMOMPOBAHME HE NpPeayCMOTPEHO.

1.6 YnakoBka

1.6.1 YnakoBka yCTpoOMCTBa Npov3BeAeHa B COOTBETCTBMM C TpeboBaHusmu TY 3433-002-54933521-2009
[NSt YCNOBWUIA TPAHCMOPTMPOBaHUS, YKa3aHHbIX B pa3aene 5 HacTosiwero P3.

1.6.2 TpaHcrnopTHas Tapa MMeeT MapKUPOBKY, BblNoOsHeHHYO0 no FOCT 14192-96, n coaep>XxuT MaHuny-
NAUMOHHBIE 3HaKM.
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2 WNCrOJIb3OBAHME MO HASHAYEHUIO

2.1 SkcnnyaTaunoHHbIE OrpaHMYeHus]

2.1.1 Kateropmuecku 3anpeljaercss NOAKAIOYEHUe YCTPOUCTB C UCMOJIHEHMEM MO Hanpshke-
HUIO ornepaTuBHOro nNutaHusa 24, 48 u 110 B NOCTOSAHHOr0O TOKa K OMEpaTUBHOMY HaNpsHKEHUIo
220 B, Tak KaK 3TO NpUBOAUT K BbIXOAy YCTPOICTBA U3 CTPOS.

2.1.2 KnumatuyeckvMe YCnoBMSI 3KCMJlyaTauuMM YCTPOMCTBa [AO/MKHbI COOTBETCTBOBaTb TPebGOBaHUAM
n.1.1.15 HacTosiwero P2.

2.2 TloaroToBKa M3Aenus K UCNoSIb30BaHUIo

2.2.1 Mepbl 6e30nacHoCTH

2.2.1.1 Mpwu paboTe c ycTpoMcTBOM HEOEX0AMMO cob/toaaTh 0bLume TpeboBaHWs TEXHWKN 6E30MacHOCTH,
pacnpoCTpaHAOLMECS Ha YCTPOWUCTBa PeNeHONM 3allUTbl U aBTOMATUKM SHEPrOCUCTEM.

2.2.1.2 K akcnnyaTauum AoMycKaloTCs Nua, M3yumBlUME HacTosLlee P3 1 npoluealme npoBePKY 3HaHWIA
npaBu/ TEXHWKM 6E30MAaCHOCTM M 3KCM/TyaTalUny 3/1EKTPOYCTAHOBOK 3/TIEKTPUYECKMX CTAHLUMIM 1 NMOACTaHLUMNA.

2.2.1.3 YCTpOMCTBO AO/MKHO YCTAHAB/MBATBLCA HA 3a3eM/IEHHbIE METANININMYECKUE KOHCTPYKUMM, NPU 3TOM
HeobXoaAMMO COEMHUTL 3a3eMNAOLLIMI BONT YCTPOMCTBA C KOHTYPOM 3a3eMJIEHUSI MeHbIM MPOBOAOM CEUEHMEM
He MeHee 2 MM’

2.2.2 Topsipok yCTaHOBKM

2.2.2.1 BHellHMI BMA YCTPONCTBaA NpuBedeH Ha pucyHkax IM.1-T.4. MexaHunyeckasi yCTaHOBKa YCTPONCTBa
Ha MaHeslb MOXET NMPOM3BOAUTLCS C MOMOLLBIO 4-X BUHTOB COMIAaCHO pa3MeTKe, NPMBEAEHHON Ha pucyHke 14.

2.2.2.2 JnekTpuyeckas CxeMa NOAK/IIOYEHNS NpuBeaeHa Ha pucyHke [.1. YepenoBaHue dasHbIX Hanps-
XKeHuU 0b6sa3aTeNnbHO NPOBEPSIETCS MOC/E MOCTPOEHMSI BEKTOPHON AMarpaMMbl HArpy304HOMO peXxuMa, MosyyeH-
HO B pexmnMme «KOHTPOMb», a Takke MO 3HAYEHMIO HanpskeHus U, HaNPSKEHUS AOSHKHbI MOABOAUTLCS C
npsiMbIM YepeposBaHveM das. B Tex sHeprocucTemax, rae npuHATO obpaTHoe yepefoBaHue as, HanpsKeHus
MOABOASITCA COrNAcCHO MapKMPOBKE Ha YCTPOMCTBE, HO aKTMBU3MPYETCsl ycTaBka KoHdurypauum «O6paTHoe
yepegosaHue haz».

OnepatmBHoe nuTaHne =24 B, =48 B, =110 B, =220 B vnn =220 B (B 3aBMCUMOCTW OT UCMONHEHUS) NOA-
KoYaeTcs K KOHTakTaM «Mutanue». na ucnonHenns 220 B nonspHOCTb NOAKIKYEHNS MUTaHUS NPOM3BO/IbHas,
NS UCnonHeHuin =24 B, =48 B n =110 B Ha kneMMy 1 nogBoanUTCs «+», Ha KJIEMMY 2 NMOABOAUTCS «—>.

2.2.2.3 BHewHuWe anekTpuyeckue Lenun NoaKIYaTCs Npy NOMOLWM KIEMMHbBIX KOMOAOK.

2.2.2.3.1 N3mepuTenbHble TOKOBbIE LIEMM MNOAKIIOYAOTCA K KNEMMHOMN konoake X1. KneMMHas konoaka
MO3BONSIET 3aXWMaTb OAHOXMWIBHBIA WM MHOTOXMWIbHBIM NPOBOA ceveHneMm ot 0,33 go 3,3 MM%. B cnyuae
NCMosb30BaHUS MPOBOAOB HONbLUEro ceveHnss HeobxoanMo NPUMeEHSITb Y-06pasHble HaKOHEYHWUKMN.

2.2.2.3.2 BxogHble, BbIXOAHbIE dNEKTpuYeckme Lenu, Leny onepaTMBHOro NUTaHuMsa U JIMHUK CBA3W MNOA-
K/IOYAIOTCS K pa3sbeMHbIM KNeMMHbIM Konogkam X1—X7. Mpu MoHTa)ke HeobxoanuMo CHayana BCTaBUTb OTBETHYIO
YacTb B pasbeM Mo BCEW ANIMHE, 3aTeM, yH6eauBLIMCL, UTO 3alLeSIKHYIMCb GOKOBbIE MIaCTMAcCoBble (pUKCaTOpBI,
3aBUMHTUTb [1Ba (DMKCMPYIOWMX BUHTa. KneMMHas kKonodka No3BOMSET 3a)XnMaTb OAHOXWUIIbHBIA UM MHOTOXMS1b-
HbIN NpoBog ceveHvem oT 0,08 o 3,3 Mm°.

2.2.2.4 BbIXOAHbIE penenHble KOHTaKTbl CUrHANM3aLUmMKn YCTPOUCTBA, 3aMbIKaoLWMECs NMpY HEUCNPABHOCTU
YCTPOWCTBA WMAM BHELUHMX Lener ynpaBneHust (knemmbl «OTka3» M «CUrHanmsaums») noakoyaloTcs K LEeH-
TpanbHOW CMrHANM3aLUMKM NOACTaHLMU U MOTYT 6bITb BKJIOUEHbI MapaniesnbHo.

2.2.2.5 B ycTpolCTBE NpeayCMOTpeHa MOACTPOMKA KOHTPACTHOCTM MHAMKaTopa. Ecnn mHdopmaums Ha
nHamMkaTope oTobpaxaercs 6negHo waM nosiBNsieTcs noacBeTka ¢oHa, TO HeobxoaMMo OTperynvMpoBaTb
KOHTPACTHOCTb MHAMKATOpa No Metoauke n.2.3.2.1.

2.2.2.6 B KOMNNEKT C YCTPOMCTBOM MOCTABSIETCA CMEHHast H6aTapelika Ans COXPaHeHMsl NaMsaTu M Xoda
YyacoB (napameTpbl cpabaTbiBaHWi) MpU OTK/OYEHWMM OMEPATMBHOIO NUTaHMs (KOHUrypauus yCTpoucTBa U
YCTaBKM XPaHSITCS B SHEProHE3aBUCMMON NaMsSTU U He 3aBUCAT OT Hanuumsi 6aTtapeiku). Mpu nocTaBKke YCTPONCT-
Ba 6aTapelika y)xe ycTaHoBfeHa B 6aTapeiHblii oTcek. lNepea Ucnonb30BaHWEM YCTPOMCTBA [0 Nojayv onepa-
TMBHOIO NWUTaHNS HEOBX0AMMO MOAKYMTL 6aTapeiky, ans Jyero:

— OTBUHTUTb (PUKCUPYIOLLMIA BUHT Ha TOpLE MOAyNsl MUTaHUSt C 3afHEeN CTOPOHbI YCTPOMCTBA M NoBep-
HYTb KpbILIKY OTCeka baTapeiiku;

— M3BJIeYb 3aLUNTHYIO NJIEHKY ANS BOCCTAHOB/IEHUS KOHTaKTa baTapen nutaHus;

— 3aKpbITb KPbILLKY W 3aBEPHYTb (PUKCUPYIOLLNIA BUHT.

3aTeM nofaTtb NWTaHWe Ha YCTPOMCTBO M y6eauTbes, YTO CUMBOS Hannyusl 6aTapeliiku Ha MHAUKATOpe Ha-

XOAUTCS B COOTBETCTBYIOLLEM COCTOSIHMM — I,

Ecnv uHankaTop 0oTOBpaXkaeT OTCyTCTBME 3apsiaa 6aTapeinku, To oHa Nnbo HEMpaBWUibHO YCTaHOB/EHA
(nepenyTaHa NoNApHOCTb, B0 OTCYTCTBYET KOHTAKT), NMnbo 6aTapeiika pa3pskeHa u TpebyeT 3aMeHbI.

2.2.2.7 TMepea BBOAOM B 3KCM/lyaTauUMIO YCTaHaBIMBaOTCS (MPOBEPSOTCA) 3HAYEHMS] HACTPOEK U YCTaBOK
cornacHo auwanory, npveeaeHHoMy B [MpunoxxeHun XK. PaboTa C ycTaBKaMU BbIMOSHSIETCS MO METOAMKE OMUCaH-
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HoM B N.n.2.3.2.9, 2.3.2.10. Takxe BO3MOXHO 3aAaHue 3HAYeHWI YCTaBOK C KOMMbiOTEpa MO OAHOMY M3 KaHaoB
CBSI3M.

2.2.3 Tlocne noakIloYeHUss BCEX LIEMe U MPU HaNMUUM HanpshKEHUSI Ha KOHTPONMpPYeMOM TpaHcdopMa-
TOpEe HaMpsHXKeHUs He0bX0ANMMO MPOBEPUTL MPABUIBHOCTb BK/KOYEHUSI YCTPOMCTBA MYTEM CHSATUSI NapaMeTpoB B
pexume «KOHTpOsb».

CHsITVE BEKTOPHOMN AMarpaMMbl OCYLLECTBNSIETCS B pexxuMe «KOHTposib» npy Haanucy Ha XK nHankatope
«BekTopHaa Amarpamma» KHOMKOW «Beog». MNpW HaXkaTMM KHOMKWM CHUMAETCS BEKTOPHAas AMarpaMMma Hanpsike-
HUIA U TYT Xe oTobpaxaeTcs Ha MHAMKaTope. CUMTLIBAIOTCS 3HAYEHWS BEKTOPOB M CTPOMTCSI BEKTOpPHas Auva-
rpamMMa Ansl onpefeneHvsi npaBuiibHOM ha3vpoBKKM Leneil. B3aMMHOe pacnonoXeHne BEKTOPOB AO/MKHO
COOTBETCTBOBATb peanbHOMY 4epedoBaHutio da3. (PasoBble Yr/bl BEKTOPOB OTCYMTHIBAOTCS OTHOCUTENbHO
HanpaBneHus Bektopa U, MonoXxntenbHoe HanpasieHMe — NPOTUMB YacoBOW CTPENKM.

LlenecoobpasHo caenatb 2—3 CHATUS AMarpaMMbl U COMOCTaBUTb Pe3ysibTaTbl C TOYKW 3PEHUSI UX MOBTO-
psieMocTy.

2.3 Wcnonb3oBaHWe u3genus

2.3.1 B HOpMaslbHOM pexuMe Ha paboTaloleM YCTPOMCTBE Ha WMHAMKATOPE BbICBEYMBAETCS 3HAYEHUE
NMHENHBIX HANPSXKEHUIN CEKLIMOHHOrO TpaHcgopMaTopa HanpsKeHUs B NEPBUYHBIX 3HAYEHMSIX U TEKyLLee BPEMS,
rosopsine o pexmme crnexenuns 3a TH. O6bI4HO Mpy 3TOM A0MKHbI 6bITb NOralleHbl BCe CUrHanbHbIE CBETOANO-
Abl, KpoMe uHamkatopa «lutaHue».

Mpy nycke ycTpoMCTBa 3aropaeTcs ceetoamos «Iyck 3almTbl» Ha BPeEMS BblAEPXKKM 3anycTUBLLENCS 3a-
LWMTbI, NOC/e Yero Npou3BoanTca cpabaTbiBaHMe BbIXOAHbLIX pefe, @ Ha MHAMKATOPE BblBOAMTCA MHGOpMaUuns O
BMAe CpaboTaBLlien 3aliMTbl UM BO3HUKLIENW HeMcnpaBHOCTU. CpabaTbiBaloT TakXXe COOTBETCTBYHOLUME CUrHASb-
Hble pene u ceetoanoabl. ECnv curHan nycka CHSINCA paHblUe BbIAEPXKUM BPEMEHM MYCTUBLUENCS 3alUMTbl, TO
cBeToamop «MycK 3alWmTbl» MOracHeT M YCTPOMCTBO BEPHETCS B UCXOAHbIA pexknM 6e3 cpabaTbiBaHWs 3alunThl U
Kakon-nnbo curHanmsaumm. B apxuBe cOBbITUIN MOSBATCS 3anvcy O MyCKE COOTBETCTBYIOWEN CTYMEHM 3aWMThI C
BPEMEHEM W AATOWN Hayana U OKOHYaHMsSl 3TOro CobbITUS.

B cnyyae cpabaTbiBaHUst YCTpPOMCTBA 3alumMTbl HEOBXOAMMO NepenucaTb B XXypHan BCO MHGOpMaLMio O
JaHHOM cpabaTbiBaHWUK, UMEIOLLYIOCS B NMaMSITU aBapUNHBIX OTKITIOUEHWIA.

2.3.2 Paborta c gnanorom

2.3.2.1 B ycTpoiicTBe npeaycMoTpeHa NOACTPOIMKa KOHTPACTHOCTU MHAMKaTopa. [ns BXoAa B PEXUM U3-
MEHEHMS KOHTPACTHOCTM MHAMKATOpPa HEObX0AMMO B AEXYPHOM peXxuMme HaxkaTb OAHOBPEMEHHO KHOMKW «—>» U
«<>» U panee, 3TMMM Xe KHOMKaMu, OTPEryIMpoBaThk ONTUMasibHOE 3HaYeHne. s cOXpaHEHUs B NaMSTU AaHHON
HaCTPOVKN HaAo HaXkaTb KHOMKY «BBoa».

2.3.2.2 CTpyKkTypa Amanora YCTPOWCTBa M306paxeHa Ha pucyHke XK.1. BepxXHU ypoBEHb COCTOMUT W3
cneayoLmx NyHKTOB MeHto (pexxuMoB): «CpabaTtbiBaHus», «KoHTponb», «HacTpolkmn» n «YcTaBku».

Liknmueckuin nepebop MyHKTOB MEHI0 OJJHOrO YPOBHSI NPOW3BOANTCS HaxaTheM KHOMoK «T» n «I». Me-
PEX0 Ha HIKECTOSLMI YPOBEHDb AManora Npou3BOANTCS MPY HaXkaTuM KHOMKKU «BBoa». Bbixoa Ha BbILECTOALMM
YPOBEHb OCYLLECTB/ISIETCS KHOMKOW «Bbixoa».

Mpu nogaye KoMaHabl cOpoca CMrHanM3aLUmMmn YCTPOMCTBa NPY HaXkaTum KHoMku «COpoc», NPOMCXOAUT aB-
TOMaTUYECKUI BbIXOA Ha CaMblii BEPXHUWA YPOBEHb AManiora — AEXYPHbIM PEXUM WM OTOBPaXKEHUE BHELLHMX
HencnpaBHOCTEMN.

He3aBncMMo OT TOro, B KaKOM M3 yKa3aHHbIX Bbille MYHKTOB MEHIO HAaxoAMTCS YCTPOWUCTBO, BCe YHKLMM
CNeXeHMs NOMHOCTBI0 COXPaHSATCS.

[lo BbI6Opa KHOMKOW BEPXHErO YPOBHSI MEHIO YCTPOMCTBO HAaXxOAMTCS B AEXKYPHOM pexume. Mpu 3ToM Ha
3KpaH BbIBOASTCA TEKYLUME BPEMSI U AaTa, a TakXkKe 3HaYeHne hasHbIX HamnpsHKEHWI B NEPBUYHBIX 3HAUEHMUSIX.

2.3.2.3 MNoppobHasa cTpykTypa Avanora npuseaeHa B Mpunoxenuu I

2.3.2.4 B 60nblUMHCTBE PEXUMOB BEPXHSISt CTPOYKa MHAMKATOPA MCNOb3YETCS KaK «CTaTyCHas» CTPOKa,
rae oTobpaxkatoTcs crieumarnbHble CMMBOJIbI M MOACKA3Ka, B KAKOM MECTe MEHI0 HaxOaUTCs Nosib30BaTe lb.

B «cTaTycHOI» CTpoke NpesycMOTpeHbI Cleaytowme CMMBOIbI:

n Ll — curHanuaupyet cteneHb 3apsga CMeHHoW 6aTaperiku: MOJHYK0 M, COOTBETCTBEHHO, 6aTapes
paspsKeHa UK OTCYTCTBYET;

— CMMBOJ1 NMOABNAETCA, B C/ly4ae eC/in nocne BBoAa napongd 6bINN N3MEHEHBI 3HAYEHUST KaKux-nnbo
YCTaBOK WM HAaCTpOEK. CvMBON mcyesaeT nocne COXpPaHEHNA YCTaBOK.

— CUrHANMU3UNPYET, YTO PEAAKTUPOBAHUE YCTABOK U HACTPOEK 3arnpeLweHO, TakK Kak HE BBEAEH Mapo/ib.
WMcueszaeT nocne BBoAa napons.

— 3aMeHsieT npeabiayLmii CUMBOST B Clydae, eC/iM pelakTMPOBaHWE YCTaBOK M HAaCTPOEK paspeLleHo
nocse BBoZa napons.
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2.3.2.5 B HopMasnbHOM paboyeM pexmnMe YCTPOWCTBO HAaXoAMTCSl B AEXYPHOM peXMUME, Koraa Ha MHaMKa-
TOpe OTOBpaXKalTCH MEepBUYHBbIE HanpsKeHWs, Tekyluve aata W BpeMs. [ns nepexoda B pexuM YynpasieHus
AManoroM HeobxoaMMO HaXkaTb KHOMKY «Beoa».

2.3.2.6 Ecnu B TeueHne 5 MUHYT He MpomM3BOAMNOCH HaXKaTue KHOMOK YrpaBieHus AManoroM, TO Hesa-
BMCMMO OT TOrO, B KakOM peXMWMe HaxoAMTCs YCTPOMCTBO, MPOMCXOAMT aBTOMATUYECKWUIA BbIXOA Ha BEPXHMI
YPOBEHb AMasiora — AEXYPHbIA PEXUM UK 0TOBpaXKeHWe BHELUHWUX HEUCMPABHOCTEN.

MckntoueHne cOCTaBsIET PeXNM, B KOTOPbIA YCTPOWCTBO MEPEXoauT MpM HEUCNPABHOCTU WA cpabaTbl-
BaHUW. B JaHHOM peXxume HaAanuCb COXpaHseTCs A0 TexX nop, Aaxke nocne nponagaHvs onepaTtMBHOIO NMUTaHUs
YCTpOMCTBa, Moka He 6yaeT HaaTa ntobasi KHOMKa ynpaBneHus AManoroM, YTo FOBOPUT O TOM, YTO HOBas
nHopMaLms 3aMeyeHa onepaTopom.

2.3.2.7 Pexum «CpabaTbiBaHns» npegHasHadeH Ansl BblBoAa Ha MHAMKaTop uHdopmauum o cpabatbiBa-
HUSIX YCTPOWCTBA.

MpeaycMoTpeHo oTobpaxkeHne 50-Tu nocneaHux cpabaTbiBaHUIA yCTPOMCTBA. XpaHeHue nHdbopMaLlmum op-
raHM30BaHO MO KOMbLUEBOMY MpuHUMMY — npu cpabaTtbiBaHun aobaenseTcs HoBas WHGOpMaUUs U CTUpaeTcs
camas ctapas. TakuMm obpa3oM, B nyHkTe «CpabaTbiBaHue 1» Bceraa XpaHWTCS Camas HoBasi MHdopMaums, a B
nyHkTe «CpabatbiBaHne 50» — camas cTapasi.

Mpu ntobom cpabaTbiBaHUM YCTPOMCTBA C AEMCTBUEM Ha OTK/IIOUYEHUE BbIK/IIOYATESNS MPOMCXOAUT aBTOMa-
TUYECKMI nepexoa Ananora Ha NyHKT «CpabaTtbiBaHue 1», roe otobpaxaercs H@opMaumns 0 HOBOM cpabaTbiBa-
HUW. [INS UMKIIMYECKOro MPOCMOTPa NapaMeTpoB JaHHOMO OTKIIOYEHNS UCTONb3YIOTCS KHOMKM «T» 1 «I»,

Mpy CUMTBIBAHWN PE3Y/LTATOB aBapPUINHOIO PEXMMa MO KHOMKE «d» Ha WHAMKATOP Moc/efoBaTebHO Bbi-
BOOATCA cregytolme napameTpbl:

—  nNpuymHa cpabaTbiBaHMs, @ TaKXKe AaTa U BpeMS BO3HUKHOBEHMWSI aBapun;
—  BEKTOpHas AvarpaMMa BCEX HaMPSHXKEHU OTHOCMTENIbHO BEKTOpa HanpsiXeHust casbl A.

2.3.2.8 PexxuMm «KOHTpOsSib» MpeAHa3HayeH ANs BblBOAA HA MHAMKATOP TEKYLIMX 3HAuyeHUn asHbIX U
NIMHENHBIX HaMPsHKEHUA M HAMPsHKEHWS] HYNEBOW MOCNEAOBATENbHOCTM, YacTOTbl, @ TAKKE COCTOSIHUS BXOAHbIX
OVCKPETHbIX CUMHANoB, TEKYLWMX AaTbl U BPEMEHM.

[aHHbIN pexxuM yaobHO MCMoNb30BaTb MpWU Hanaake Ans NPOBEPKM LIENOCTHOCTU BXOAHbIX Lieneit, mnpa-
BMIbHOCTW MOABEAEHUS CUTHANOB U T.4. Takke 6narogaps 4aHHOMY PEXUMY UMEETCS BO3MOXXHOCTb KOHTPO/M-
poBaTb OCHOBHbIE MApaMeTPbl YCTPOMCTBA NpW 3KCMyaTauun. ns 3Toro 60/bWMHCTBO aHaNoroBbiX NapaMeTpoB
0TOBpaXaeTcs Kak BO BTOPUYHbIX, TaK U B MEPBUYHBIX 3HAYEHMSIX.

2.3.2.9 Pexxum «HacTpoiku» npegHasHaueH Ass NpocMoTpa M peaakTUpoBaHWs NMapaMeTpoB CEPBUCHbLIX
(yHKUMI YCTPONCTBA, TaKMX Kak: MHTepdeNchbl IMHUK CBS3W, ocumnorpad, HaMune CUHXPOHM3aUUM BPEMEHM,
TekyLwme aata u Bpems.

M3meHeHne NobbiX NapaMeTpoB, KPOMe TEKYLUMX AaTbl U BPEMEHM, Pa3peLIaeTCs TOIbKO NpY NPaBWUsIbHO
BBEAEHHOM Maposie. B kayecTBe naponst UCnonb3yeTcs 3aBOACKON HOMep ycTpoicTBa. MeToamka BBoga umdpo-
BbIX MApaMeTpPOB, B TOM YMC/E Napons, onncaHa B n.2.3.2.12. 3anpoc naponst NpoMcxoanT npuy Bblbope napameT-
pa, KOTOpbI HEOBXOAMMO OTPEAAKTUPOBaTb, U HaXaTUM Ha KHOMKy «BBoa». Mocne 3Toro Ans pefakTUpoBaHus
OCTasIbHbIX YCTABOK WM HAaCTPOEeK BBOAWTL Maposib 3aHOBO HET HEO6XOAMMOCTY.

CoxpaHeHue BBeAEHHbIX NMapaMeTPOB MPOMCXOAMT NPY BbIXOAE M3 peXuMa UX peaakTupoBaHus (M3 MEHHo
«HacTpolnkun») ¢ npeaBapUTeENbHON BblAavel Ha MHAMKATOP COOTBETCTBYHOLLErO 3anpoca.

2.3.2.10 PexuM «YCTaBku» NpegHasHadeH Ans NpocMoTpa M pedakTMpoBaHusl YCTaBOK 3almT U aBToMa-
TUKM ycTpoicTBa. C MOMOLLbIO YCTaBOK MMEETCS BO3MOXHOCTb BBECTM WM BbIBECTU M3 paboTbl pasnnyHble
dyHKUMK, @ TakxkKe 3a4aTb UX YMCIOBbIE MApaMeTpbl.

B ycTpoiicTBe NpeaycMOTpPeHO ABa Habopa ycTaBoK, BblOOp aKTMBHOFO MPOM3BOAWUTCA C MOMOLULIO AMC-
KpETHOro Bxofa «2-i Habop ycTaBok».

CoxpaHeHune BBeAEHHbIX YCTaBOK NPON3BOAUTCS NMPW BbIXOAE U3 pexuma «YCTaBku». [pn 3TOM Ha nHan-
KaTope BbIBOAWUTCS COOTBETCTBYIOLMIA 3anpoC C BO3MOXHOCTbIO BblbOpa: COXpaHUTb YCTaBKM WM OTKa3aTbCsl OT
BBEAEHHbIX M3MEHEHWI. BBoA B AECTBME YCTaBOK MPOMCXOAUT OAHOBPEMEHHO, YTO MPeAoTBPaLLAET HemnpaBusib-
Hyto paboTy YCTpOMCTBa MpW CMEHE TOJIbKO YacTW U3 B3aMMOCBSI3aHHbIX YCTaBOK. 3TO MO3BOJISIET peaakTMpoBaThb
YCTaBKM Ha BK/IIOYEHHOM 3allMiiaeMoM obbekTe.

Mpu BBOAE YCTaBOK HeobxoanMo ob6si3aTenbHO npoBepsTb BCE YCTABKW, npeaycMOTpeHHble B YCTPOWCT-
BE, BBMAY BO3MOXXHOIO BNINSIHUS «3abbITbIX» YCTABOK Ha paboTy yCTpoicTBa.

Mpu BbIXOAE Ha BEPXHMI YpOBEHb Avanora MPOMCXOAMT aBTOMATMUECKM COPOC 3HaueHUst naposnsi B
HOMb. lpuvyeM 3TO NPOMCXOAUT KakK MpU YMbIWEHHOM BbIXOAE OnepaTopoM, Tak M B Cflydae, eCnu BbIXOA Ha
BEPXHUI/ YPOBEHb NPOM30LIENT aBTOMATWYECKM MNOCTe «NPOCTOsS» YCTPOiCTBa 6osiee 5 MMH. ITO no3sonsieT
NpeaoTBpaTUTb HECAHKLMOHMPOBAHHbLIM AOCTYN K WM3MEHEHWMIO YCTABOK, B C/lydae €C/iM OnepaTop Cly4aiHo
OCTaBWN YCTPOMCTBO Ha AOSITOE BPEMS B pEXMME peaaKTMPOBaHUS.

YcTaBkM MMEIOT crneumanbHblii 6ydep namaTv Ans peaakTMpoBaHWUS YCTaBOK, MO3BONSIOWMIA COXpaHSTh
BBEAEHHbIE M3MEHEHMSI MpPU ClyYalHbIX NepepbiBax B paboTe (cpabaTbiBaHWe OAHOM M3 3alUMT, UCYE3HOBEHME
onepaTMBHOro NuUTaHus). Hanpumep, ecnv Bo BpeMst BBOAA YCTaBOK MPOM30LLIO cpabaTbiBaHWE, TO YCTPOMCTBO
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aBTOMATMYECKWN BbIMAET U3 PEXMMA peaakTUpPOBaHMSI YCTaBOK M OTO6PasMT MapaMeTpbl AaHHOro cpabaTbiBaHus.
[ns Toro yTtobbl NPOAO/MKUTL PeaakTMpoBaHWe HeOBXOAMMO CHOBA BOWTM B PEXMM peaaKTMPOBaHMSI YCTaBOK,
npuMyeM npousBedeHHble paHee W3MeHeHWst ByayT BOCCTAHOBAEHbI M HET HEObXOAMMOCTM BBOAWUTbL YCTaBKM
3aHOBO.

2.3.2.12 BBoa undpOoBbLIX 3HAYEHWIA NAPaMETPOB U YCTaBOK.

[ns BBOAA 3HAYeHWsl YCTaBKM HeobX0AMMO Bbl6paTb COOTBETCTBYHOLWIMIA MYHKT MEHIO, HaXkaTb KHOMKY
«BBog». 3aTeM MOSIBUTCA HOBOE OKHO, rae Miagwas uudpa ycTaBKM HayHeT Muratb (ecniu pefakTupyeTcs
yCTaBKa, TO HeobxoAMMO NpeaBapUTENbHO BBECTW MAposib MO METOAMKE OMMCHIBAEMOM B AAHHOM MYHKTE).
KHornkamn «T» 1 «I» HeobxoaMMO YCTaHOBUTb Tpebyemoe 3HaueHue UMdpbl. 3aTeM HaxaTb KHOMKY «<—»,
HauHeT muraTb cnegyrowas undpa. AHanorM4yHO yCTaHOBUTL BCe UMdPbl YCTaBku. Mpu HaxkaTum KHonkn «Beog»
MPOM3BOAMTCS COXPaHEHME BBEAEHHOrO 3Ha4yeHusl ycTaBku. Ecnm B noboii MOMEHT BBOAA HaXaTb KHOMKY
«Bbixog», To 6yaeT Bo3BpaLleHO CTapoe 3HaYeHMe YCTaBKu.

2.3.3 CrpykTypa amnanora npusegeHa B Tabnumue X.1.

2.3.4 OnucaHWe yCTaBOK YCTPOMCTBa.

2.3.4.1 B ycTpoiCcTBe peanu3oBaHO ABa Habopa YCTaBOK, MEPEK/OYaEMbIX C MOMOLLbIO AMCKPETHOMO
Bxoaa «Habop yctaBok». [Mpn OTCyTCTBUM CUrHana Ha BXode AEWCTBYET NepBbIi HAbop YCTABOK, NMPU Hannuum —
BTOpOit. ECin B 1cnonb3oBaHWM BTOPOro Habopa HeT HEO6XOAMMOCTU, TO MOXHO OCTaBMTb STOT BXOZ, HEMOAKIO-
YeHHbIM M NO/b30BaTbCS TOJSIbKO NepBbIM HABOPOM.

Bce ycTaBku ycTpoicTBa AeNSTCs Ha rpynnbl NO CTyMeHsaM UM BUAaM 3alluTbl, @ Takke oblne, OTHOCS-
Lmecst K yHKUMM U MECTY YCTaHOBKM YCTPOMCTBA B LIESIOM.

2.3.4.2 WN3MeHeHWe yCTaBOK, KpOMe TeKyLUMX AaTbl N BPEMEHW, pa3peLleHo TOMbKO Mocse BBoAa naposs.
Heobxoanmo obs3atenbHo npoBepsite BCE YCTABKWM, npeaycMOTpeHHble B YCTPOWCTBE, BBMAY BO3MOXHOMO
B/IUSIHUS «3abbITbIX» YCTAaBOK Ha paboTy 3aluTbl.

2.3.4.3 B ycTpoiicTBe peanun3oBaHa BO3MOXHOCTb KOMUPOBaHWUS HabopoB YCTaBoK. s TOro Ytobbl CKo-
nupoBaTb OAWH Habop B ApYroi, Heo6x0AMMO BOWTW B COOTBETCTBYHOLMIA MYHKT MEHIO, BblbpaTb HanpaBieHue
KOMMPOBaHUS 1 BBECTW Naposib A5 NOATBEPXAEHUS onepaunn.

2.3.4.4 BBoA HOBbIX 3HAYEHMWIN YCTAaBOK MPOUCXOAUT ANSi BCEX YCTAaBOK OAHOBPEMEHHO, YTO rapaHTuUpyeT
OT JIOXHBIX OTK/TFOYEHWI MPU CMEHE TOJSIbKO YacTu M3 B3aMMOCBSI3aHHbIX YCTaBOK. [epes BBOAOM MCMpPAB/IEHHOM
rpynnbl yCTaBok B paboTy 3agaetcs BOMpoc-npeaynpexaeHne ans BO3MOXHOCTM OTKasa onepaTopa npu
COMHEHUSIX B CBOMX AEUCTBUSIX.

2.3.4.5 OnucaHne HasHa4YeHUs! YCTaBOK YCTPOMCTBA NpUBEAEHO B Tabnuue 9.
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Tabnuua 9 — OnuncaHne HasHaueHUs YCTaBoK YCTpoicTBa «Cupuyc-TH»

YcraBku 3MH

DyHKUMS Mo3BONSIET BBECTM UM MOMHOCTHIO BbIBECTU A@HHYIO CTYMEHb 3allUTbl. 3a4aeTcst
BbI6OPOM M3 ABYX BapuaHToB: «Bkn» nnn «OTkn»

UB MoporoBoe HanpskeHue cpabaTbiBaHWUA AaHHOW CTYNEeHM 3alumTbl — AN cpabaTbiBaHNUS
BCE TPY NIMHENHBIX HANPSPKEHUS CEKLIMM AOSIKHbI 6bITb MEHbLUE 3alaHHON YCTaBKM.
3apaeTcs B BOMbTaxX BTOPUYHOIO HamnpsKeHWsl, HEMOCPEACTBEHHO NOABOASLLErOCS K
YCTPOWCTBY

7, C BpeMsi cpabaTtbiBaHUsi CTYNEHW 3alUMThI B CEKYHAAX

Bxoa (Tonbko ans
3MH-1 1 3MH-2)

3aAaeT Ha3HauyeHWe yrnpaBnsioWEero AUCKPETHOMO BXoAa A OAHOW M3 cTyneHen 3MH.
Mpun OTCYTCTBUM HEOBXOAUMOCTM UCMONb30BaHUS AAHHOIO BXOAA CneayeT AaHHYH0
YCTaBKy NnepeBecTy B NosoxeHne «bnoknpoeka» 1 octaButb Bxoa «3MH-1» Henogknto-
YeHHbIM. AHaNOrMyHO Anst BToporo Bxoda 3MH-2. Ansa ynpaeneHus dyHkumnein 3MH-3
Heo6x0AMMO MCMOsb30BaTh A/ 3TOW Leny OAUH U3 NMPOorpamMMMpPYEMbIX BXOAOB «Bxog
1» — «Bxog 9»

KoHTponb UBBOAa

Onpepnensiet, 6yaet nu ans nycka u cpabatbiBaHus cTyneHein 3MH aononHUTENbHO
TpeboBaTbCs NpoBepKa OTCYTCTBUS HaNpsbkeHns oT TH BBoAa (CTOSLLErO Bbille
BBOAHOrO BbIK/lOYaTeNs)

CurHan ot 3MH

Onpegensiet, 6yaeT v BblgaBaTbCs 0blas curHanusaums npu cpabatbiBaHun 3MH-X

Ycrasku 3IMNH

®yHKUMA Mo3BonseT BBECTU UM NOSTHOCTLIO BbiBeCTM 3MMH. 3aagaeTcs BbIGOPOM U3 ABYX BapuaH-
TOB: «Bk» unun «OTKN»

Ucpss B Moporosoe HanpsixeHne cpabatbiBaHus 3MH — ans cpabatbiBaHUs XOTS 6bl 04AHO
JIMHENHOE HaMpshKEHME CEKLUM A0MKHO 6bITb Bhille 3a1laHHOMN YCTaBKW. 3aAaeTcs B
BO/MIbTAX BTOPUYHOrO HaMpsiXeHWs, HEMoCpeACTBEHHO NOABOASLLErocs K YCTPOUCTBY

Tcpas C Bpems cpabaTtbiBaHUsi CTyNeHW 3aWwmThl B CeKyHAaX

Usossp, B Moporosoe HanpshkeHue Bo3spaTa 3MH — A1 Bo3BpaTa BCE TPU NIMHENHBIX Hanpsike-
HWSI CEKLMW AO/MKHBI CTaTb MEHbLUE 33aHHOW YCTaBKU. 3aAaeTcsl B BOIbTax BTOPUYHO-
ro HaNpPsPKEHUs, HENOCPEACTBEHHO NOABOAALLErocsl K YCTPONCTBY

750388 C 3agep>kka Bo3gpata 3MNH B cekyHaax

Bxog 3ajaeT HasHaueHue ynpasnswowero auckpetHoro exoda 3MMH. Mpu oTcyTcTBNm
Heob6x0AMMOCTM MCNOMb30BaHNS AaHHOIro BXOAa CneayeT AaHHY0 YCTaBKy NepeBecTv B
nonoxeHue «bnokMpoBka» n octaBnTb Bxod «3MH» HeNnoAKIOYEHHbIM

CurHan Onpegensiet, 6yaeT v BblaaBaTbCs 0blas curHanusauuns npu cpabartbisaHmm 3MH

YcTaBKM 3alUMTbl OT 3aMbiKaHMW Ha 3eMJI0 U 3alUUTbl OT peppope3oHaHca

3Up 333 B 3HaudeHve HanpsxeHus 30, Npu KOTOPOM nNpoucxoauT cpabaTbiBaHue 3awmTbl oT 033.
3HauyeHve 3a4aeTcs B BOSIbTaxX BTOPMYHOMO HaMnpsKeHusl, HenmocpeaCTBEHHO NoaBoAs-
Lerocst K yCTPOMCTBY MM PaccyMThIBAEMOro M3 38e34bl (hasHbIX HaMpshKEHUN

7,C Bpewmsi cpabaTbiBaHUsi B CEKyHAAX

3Up 305, B 3HaueHue HanpshkeHus 30U Npy KOTOPOM NpovcxoauT cpabaTbiBaHWe 3awmuTbl OT
(deppopesoHaHca

Cvrnan Onpegensiet, 6yaeT v BblgaBaTbCs 0blas curHanusaums npu cpabatbiBaHun 333

YcraBku TH

v/ KOHTPO/TA, B

3HayeHune Hanps>XeHus, HUXXE KOTOPOro nponcxoauT CUrHanmsauna oTCyTCTBUA Hanps-
XXeHns ¢ TH, HO TONbKO NpU YCNOBMKM NOAAYM aKTUBHOIO CUrHana Ha Bxog «KoHTposb
TH no U». 3HadeHne 3aaaeTcs B BOSIbTax BTOPUYHOIO HanpsiKeHUsl, HenocpeacTBeHHO
noasoAsLllerocs K YCTpOIZCTBy WU PacCyMNTbIBAEMOIO MO 3BE3AE Cba3HbIX Hal'lpﬂ)KEHMl\;l

U 2 KOHTPO/14, B

3HauyeHVe HanpshkeHns 06paTHON NOCNeA0BaTENbHOCTU, BbIlLE KOTOPOro NPOMCXOAUT
CUrHanu3aums HeucrnpaBHoOcTU TH. 3HaueHue 3aaaeTcs B BObTax BTOPUYHOIO
HaNPsHKEHWSI, C Y4ETOM 3aAaHHOro YepeaosaHus a3

Unamrng, B

CpabaTblBaHUs pene Hanmuns Hanps>KeHUst MPOUCXOANT, eC/M BCE NIMHEWHBIE Hanpsi-
YXEHWS Bbllle 3HAYEHUs 3TOW YCTaBKU

Uoreyresns, B

Cpa6aTbIBaHMFI pene OTCYyTCTBUA HaMps>XXeHUA nponcxoanT, eCnn BCe NNHENHbIE
Hanps>XeHnsa HUXE 3Ha4YeHns 3TON YCTaBKU

Trencre, 1 C

[OnnTenbHOCTb 3a4epKKN Npu cpa6aTb|Bava| CUrHanusaumm o HemcnpasHoctu TH no
LEeNAM HanpsXXeHnsa

KoHTakT aBT. 1 TH

Bug koHTakTa (HP nnn H3) nepsoro astomarta TH

KoHTakT aBT. 2 TH

Bua koHTakTa (HP nnn H3) BTOporo aBTomata TH
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CurHan Heucnp.

OI'Ipe,ElEJ'ISIET, 6y,qu I BblAaBaTbCA CUIrHAINU3aumsa npu nobou HeucnpasHoctn TH

CurHan otk/. aBT. 1

OnpegensieT, 6yaeT Ny BblgaBaTbCs CUrHaNM3aUMs OT OTKIoYeHNUs aBToMaTta 1 TH

CurHan oTk/. aBT. 2

OnpepenseT, 6y,qu JI1 BblAaBaTbCa CUrHann3aums oT OTKIKYeHus asTomata 2 TH

CurHan Hanuuusa

OI'Ipe,ElEJ'ISIET, 6y,qu NN BblAaBaTbCA CUIrHANNU3aumnsa npu Cpa6aTbIBaHMﬂ pene
«Hanunune HanpshkeHus»

CurHan oTcyTCTBUS

OnpepenserT, 6y,qu I BblAaBaTbCA CUrHANINU3aUunsa npu CpaGaTbIBaHMﬂ pene
<<OTCYTCTBI/1€ Hanps>XeHns»

YcraBku BM 6,10KMpoBKHM

Bua 6nokmpoBku

3apaeT Bua 6nokmpoBkn — BonbMeTpoBas (BM), koraa BeixogHoe pene cpabaTtbiBaeT
TOMNbKO MO Mpocagke XoTsl 6bl OAHOr0 U3 JIMHEMHBIX HAMPSHKEHWUI HUDKE HamnpshKeHUs
ycTaBku Upyy, WM KOMBUHMPOBAHHBIW MYCK MO HanpshkeHuio (KOMBWH.), TO €CTb, pene
cpaboTaeT, KpoMe NocaaKn HanpsKeHUsl, eLle 1 No NpeBbIeHNIo HanpshkeHneM U,
3HayeHus yctaBkh U; komsun

Uﬂ///h’/ B

3HayeHne HanpsKeHWs1, NP1 NOHMKEHUN HUXKE KOTOPOro St060ro IMHENHOro Hanpsixe-
Hus 6yaeT cpabaTtbiBaTh pene BM-610KMpoBKM

U: komsn, B

3HauYeHne HanpshkeHus 06paTHON NOCNeA0BaTENNbHOCTM, NPV NPEBbILEHNN KOTOPOro
6yaneT Takke cpabaTtbiBaTh BbIXOAHOE pene BM-6110KMpOBKM Npy YCITIOBMM 3aaHNS
KOMBWHMPOBAHHOIO NycKa No HaMPsHXKEHWIO

CvrHan Onpepensiet, 6yaeT v BblAaBaTbCS CMrHanu3aumsa npu cpabatbiBaHUK pene
«KOMBUHMPOBAHHBIV MYCK MO HaNPsyKEHWUHO»
YcraBku ABP
PyHKUMS OnpegensieT Hannune dyHkumm ABP
Tz, C OnvTenbHOCTb 3a4ePXXKM Ha cpabaTtbiBaHMe BbiIxogHOro pene ABP

KoHTponb aBTOMaTa TH

Mpun BKNOYEHHOW YCTaBKe pa3peLlaeT Bbliaady curHana ABP TONbKO Npy Hanuumm
BKJ1tOYEHHOI0 aBToMaTta TH

KoHTponb 3Uqy

Mpun BKIOYEHHOW YCTaBKe pa3peLlaeT Bbliaavy curHana ABP TOMbKO Npu OTCyTCTBUM
HanpsbkeHus 3Ug

Myck ot 3MH-1

3afaeT paspelwleHne BHyTpeHHero nycka ABP no dakTy cpabatbiBaHusa ctyneny 3MH-1

Myck ot 3MH-2

3afaeT paspelleHne BHyTpeHHero nycka ABP no dakTy cpabaTtbiBaHus ctynenn 3MH-2

Myck ot 3MH-3

3apaeT paspelueHne BHyTpeHHero nycka ABP no dakTy cpabaTtbiBaHus ctyneHn 3MH-3

Myck ot AYP-1

3afaeT paspelwieHne BHyTpeHHero nycka ABP no dakTy cpabatbiBaHusa ctynedm AYP-1

Myck ot AYP-2

3afaeT paspelleHne BHyTpeHHero nycka ABP no dakTy cpabaTtbiBaHus cTyneHun AYP-2

Myck ot A4P-3

3agaeT paspelweHne BHyTpeHHero nycka ABP no dakTy cpabatbiBaHusa ctynexdu AYP-3

CurHan OnpegensieT, 6byaeT v BblAaBaTbCa CUrHanu3auust npy cpabarsiBaHn ABP
YcraBku BHP
QyHKUMS OnpegensieT Hannune ¢dyHkumm BHP

KoHTponb Ugsopa

OnpenensieT, CKOMbKO JIMHENHBIX HaNpPSXXEHWUI NOABEAEHO K YCTPOWCTBY OT TH,
YCTQHOBJIEHHOI O Bbillle BBOAHOMO BhikMoYaTens — TH Beoaa, 1 unm 3

OuepepnHocTb OnpepensieT NopsaoK BKIKOUYEHUSI-OTKITHOUYEHMS] BbICOKOBOJIbTHBIX BbIK/THOYaTENEN Npu
BHP — n1Mbo cHayana oTK/OYAETCA CEKLMOHHBIN, 3aTeM BKtoYaeTcs BBoaHou (C-B), nu-
60 HaobopoT, CHaYana BKIYAETCS BBOAHON, 3aTEM OTK/OYaETCA CeKUMOHHBIN (B-C)

Ugp, B HanpshkeHne pa3spelueHns 3anycka pexxvma BHP no npebiwennto Bcemn (Unv ogHUM —
npu «1») NogaHHbIMM IMHENHBIMW HaNPSPKEHNSIMM BBOAA 3HAYEHWNS AaHHOW YCTaBKu

Tsup, C [OnnTenbHOCTb 3a4epXKKK Ha cpabaTbiBaHMe BbixogHoro pene ABP

Trupans, C AnuTenbHOCTb NapannenbHon paboTbl 0601X BBOAOB MNpw BKIOYeHHOM CB A0 OTK0-
YEHUW CEKUMOHHOIO BbIKKYaTENS Mpu 3agaHHOM pexnMe BHP — «B-C»

CurHan Onpepensiet, 6yaeT v BblAaBaTbCs CUrHanusaums npv cpabaTbiBaHun BHP

YcraBku AYP (nns kaxaon ovepean)

PyHKUMSA OnpeaensieT Hanuyne yHKUMM

F Iy YacroTta cpabatbiBaHus ovepean AYP

AFBO3B, T Pa3HOCTb YacToT cpabaTbiBaHMsl 1 BO3BpaTa nycka ovepean AYP-2 (tonbko AYP-2)

7, C AnuTensHOCTb 3aepXKKU Ha cpabaTbiBaHue odepean AYP

Bnokunposka AYP no
CKOPOCTU CHWXKEHMS
4acToThI

OnpeaensieT Hannume 610KMPOBKM MO CKOPOCTU CHUXKEHWS YacToTbl. Mcnonb3yeTcs npu
paboTe C ABUraTenbHON Harpy3Kon AN NpeaoTBpaLLEHNUs OTKITIOUYEHUS BbIKloYaTenen
ABUraTeNien npy NoTepe NUTaHUA BBOAA CEKLMM LUIMH U MOAMNUTKM OT ABUratenei

Bxon

OnpenensieT HazHauyeHne ANCKPETHOro BxoAa AYP KakaoW CTyNeHW — pa3peLleHne unm
610KNpPOBKa
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CurHan

OnpepnensieT, 6yaeT N1 BblAaBaTbCs 06LLast CMrHanM3aumst npyu cpabaTbiBaHUM AAHHOM
cTyneHn AYP

YcraBku o6wime AYP

Pexxkum AYP

OnpegensieT, B KakoM pexxume pabotaet AYP — B cnegsawem, MMnynbLCHOM Win
HenpepbiBHOM. B cnepsiiem pexnmMe BbixogHoe pene AYP yaepxxuaetcs B cpaboTaH-
HOM COCTOSIHMM [0 BO3BpaTa MyCcKoBbIX opraHoB AYP, B UMNynbCHOM — pene cpabatbl-
BaET Ha BpeMsi, 3afjaHHOE YCTaBKON ANUTENbHOCTU Tymn, B HENPEPBLIBHOM — [10
cpabatbiBaHmsa YAIMB npy NoBbILLEHNN YaCTOTbI

U B

HanpskeHue, H1Ke KOToporo 3anpellleHa paboTa ctyneHen AYP

7-M/Vl/7/ B

ANMTENbHOCTb BbIXOAHOrO MMNybca oyepeaelt AYP npv paboTe B MMNYNbCHOM pEXUMe

dF/dt, Tu/c

CKOPOCTb CHUXKEHMSI YaCTOTbl, BbILIE KOTOPOM 3anpeLlaeTcs cpabaTtbiBaHWe ovepeaen
AYP npw BkItOYEHHOM ycTaBke «bnoknpoBka AYP Mo CKOPOCTU CHUMXKEHUSI YacTOThbI»

Ycrasku YAINB

QyHKUMA Mo3BONSIET BBECTU WM NOSTHOCTBIO BbIBECTU AAHHYIO (PYHKUMIO
F Ty Ycraska YAIB no yacrtote
7,¢C AnvTenbHOCTb 3a4epXKKM Ha cpabatbiBaHue YAINB

T easeeietms C

Bpemsi oT MOMeHTa cpabaTtbiBaHus YAIMB, B Te4YeHNe KOTOpPOro paspelleHo hopMnpoBa-
Hue umnynbcos YAIMB BbIXOAHLIMW MpOrpaMMmnpyemMbiMu pene. Mo OKOHYaHUKM 3Toro
BpemMeHu YAMB 3anpellaeTcs U YCTPOWCTBO NEPEXOANT B PEXMUM rOTOBHOCTM K AYP

UB 3Ha4yeHne HanpsXkeHusl, HXe koToporo dyHkums YAIMB 6noknpyetcs
Bxoa OnpegensieT Ha3Ha4yeHue anckpeTHoro exoda YAIB — pa3pelueHme nam 610KMpoBKa
CurHan Onpegensiet, 6yaeT v BblgaBaTbCs 0blias curHanusauus npu cpabartbiBaHm YAINB
Ycrasku 3M4 (AONY)
®OyHKUMA Mo3BONSIET BBECTU MM NOSTHOCTBIO BbIBECTW AAHHYIO (PYHKUMIO
F Ty YcTaBka Ha cpabaTtbiBaHme 34 no YactoTe
7,¢C AnvTenbHOCTb 3a4ep)Kky npu cpabatbiBaHmmn 3M4Y
UB 3HaueHne XoTs 6bl OJHOTO IMHEMHOIO HAMNPSHKEHUS, HMDKE KOToporo dyHKums 3MY
6nokupyetcs
Cvrnan Onpegensiet, 6yaeT v BblaaBaTbCs 0blas curHanusaums npu cpabatbisaHmmn 3M4
YcraBku Bxonos 1...9
7,¢C BpeMsi 3agepxxkn cpabaTbiBaHUsl BXo4a
KoHTakT Tvn MCNONb3yeMOro KOHTaKTa: Mpu «1» akTUBHbLIM CYMTAETCS Ha/MUMe Hanps>KeHns Ha
Bxoge, npu «0» — oTCyTCTBUE
HasHaueHuve MoXXeT NpUHUMaTb HECKOJIbKO 3HaYeHMin — B0 Kak BXOZ4 CUrHanm3aumu, nnbo kak
6I0KMPOBKa HEKOTOPbIX CTyneHen 3awmThl (cM. Tabnuuy X2)
Nms CoobleHune, oTobpaxaemoe Ha XK nHankaTope, Npu NpyMxoae CUrHasa Ha 3ToT BXo4
Npu MCNOSIb30BaHMM €ro B KayecTse BXoJa CUrHaamsaumnm
CvrHan 3apaeT, 6yneT nu cpabaTtbiBaTh obLiee BbixogHoe pene «CurHanusaums» npu npuxoae
CUrHasa Ha AaHHbIV BXOA, 3anporpaMMUPOBaHHbIN Kak «BHELIHWUIN curHan»
YcraBku pene 1...10
Touka OnpegensieT TOYKY NOAKYEHMS! Ha (DYHKLMOHaNbHON lornyeckon cxeme (Tabn. X3)
Tcras C Bblaepykka BpeMeHn Ha cpabaTtbiBaHue pene nocne nosiBfeHUs CUrHana B yKa3aHHOM C
MOMOLLbIO YCTaBKU «Touyka» Mecte hyHKLUMOHAIbHOW JIOrMYECKOW CXEMBI
Ts0388, C [OnuTenbHOCTb 3a1ePXKKM Ha BO3BpaT pene noc/ie CHATUS CUrHasnia B yKasaHHOM C

MOMOLLbIO YCTaBKM «To4Yka» MecTe hyHKLMOHAIbHOM NIOrMYeckol cxeMbl (AN crneasiue-
ro pexkuma pabothl)

Pexxnm paboThl

Pexxum paboTbl pene: 6e3 dpukcaunm (cneaswmn), ¢ pukcaumen (ao cépoca) nnm
UMNYNbCHBIN (C ANUTENBHOCTBLIO UMMY/bca cpabaTbiBaHus 1 ¢)

YcTraBku cBeToauoaa

Touyka OnpegensieT TOYKY NOAKYEHMS! Ha YHKLMOHaNbHON nornyeckon cxeme (Tabn. X3)

Tceas C Bblaepxkka BpeMeHU Ha cpabaTbiBaHWe CBETOAMOAa MOC/e NOSIBNEHUS CUrHana B
YKa@3aHHOM C MOMOLLbIO YCTaBKM «Touka» MecTe yHKLMOHaNbHON IOrMYEeCcKON CXEMb

Pexxum OnpepensieT pexuM paboTbl CBETOAMOAA — B CNEASILUEM PEXMME UK C pukcaumein
cpabatbiBaHua (banHkep), ao cbpoca curHanom «Coépoc»

MuraHune OnpepensieT peXxuM CBeYeHns cBeToamMoaa — C MUraHmeM, nMbo ¢ NOCTOSIHHBIM

CBEYEHMEM MpU Cpa6aTbIBaH nn
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YcraBku obLime

Urom, KB HoMWHanbHOE NepBMYHOE JIMHEHOE HaNpshkeHWe TpaHcchopMaTopa HanpshKeHUs!

Mo3BoNnseT nNpu 06HaPYXEHUN BHELUHUX HEUCMPABHOCTEN BK/OYATb BbIXOAHOE pene
«CurHanusaums» kak NocTosiHHO, A0 cbpoca ero KHOMKOW KnaeuaTypbl uiu no TY, Tak u
Ha onpeaeneHHoe BpeMsi oT 1 ao 20 ¢, AoCTaTo4YHOE Anst cpabaTbiBaHUS LeHTpanbHOM
CUrHanu3aunm noacTaHumm. Mpm 3TOM MOXHO M3bexaTb 6/I0KMPOBKM LEHTPaNbHON
CUrHanM3aunm Npu NOCTOSIHHO «BUCALLEM» curHane. MNpu NosBneHn HOBOM HEWUCNpaB-
HOCTW BHOBb Mpou3ongeT hopMMpoBaHME MMNY/IbCa TAaKOW Xe ANUTENbHOCTU

PexxkuM curHanusaumm

YepenoBaHue a3 Mo3BONSET U3MEHUTb pacyeTHble hopMysbl AN HanpskeHus U, B 3HeprocucTeMax c

06paTHbIM YepepoBaHmeM da3 (ans ABC — «[psimoe», ansa ACB — «ObpaTtHoe»)

TTHN OnpepgensieT NCToYHUK HanpsbkeHns 3Ug — nnmbo 3To npsiMoe uamepeHue («Bkn»), nnbo

pacyeT 13 Tpex dasHbIX HanpshkeHui («OTkN»)

2.3.6 YCTpOWCTBO BLISIBNIIET M MHAMLMPYET HEKOTOPbIE HEWCMPABHOCTU BHELIHEro o6opyaoBaHus. Mpw
06HapYXeHUN TaKux HeucripaBHOCTelN cpabaTbiBaeT pene «CurHanvMsaums» 1 BKJIKOYAETCS COOTBETCTBYIOWMIA el
CBETOAMOA Ha NepeaHei naHenu ycTporcTsa. CNnCoK BbISIBNISIEMbIX HEMCNPABHOCTEN NpvBeaeH B Tabnuue 10.

OOHOBPEMEHHO Ha MHAMKATOPE MOXET 0TObpa)aThbCs He 6onee Tpex HeucrnpaBHOCTeN. Ecnv oaHoBpe-
MEHHO BO3HMKAET YeTbipe Min 6oniee HEUCNPaBHOCTENM, CNpaBa OT HAAMMUCK MOABASIOTCS CUMBOMBLI «I» 1 «T», B
3TOM Crydae Ans NpoCMOTPa OCTasbHbIX HEUCTPABHOCTEN MOXHO BOCMONb30BATLCS KHOMKaMM «d» 1 «T»,

Tabnuua 10 — CNncok BbISIBNSIEMBIX U 0TOBpaXKaeMbIX HEUCNPABHOCTEN 060py10BaHNS

0603HaueHune

Pacwndpposka

u2 >

HeuncnpaBHocTb TH:

O6Hapy»eHa HencrnpaBHOCcTb TH — HanpsikeHne obpaTHol nocneaoBaTenbHOCTH
NpeBbICUI0 3Ha4YeHne ycTaBku no U,

Otkn. Aet. 1 TH

HeuncnpaBHocTb TH:

O6Hapy»eHa HencripaBHocTb TH — OTkntoyeH aBToMat 1 TH

Otkn. Aet. 2 TH

HeuncnpaBHocTb TH:

O6Hapy»eHa HencripaBHocTb TH — OTkntoyeH aBTomart 2 TH

U<

HeuncnpaBHocTb TH:

O6Hapy»eHa HencrnpaBHOCTb TH — JIMHelHble HanpskeHns ¢ TH HuKe 3HaveHus
YCTaBKM Npy NOAaHHOM BHelHeM curHane «KoHTtponae TH no U»

3eMna B CETU

HanpsixeHne 3U, npeBbicuio ycTaBky «3Ug 333» Ha BpeMsl, 60/bLIEE BbIAEPXKKN
BpeMeHM ycTaBku T 3almThbl OT 3aMbIKaHWIM Ha 3eMJI0

deppope3oHaHC

HanpshkeHnme 3U, npeBbicuno ycraBky «3Ug 3¢hp»

BH.curHan 1 *

MosiBUNCA cMrHan Ha Bxoae «Bxoa 1» Mpw 3aaaHHON YHKLMM COOTBETCTBYIOLLE-

BH.curHan 2 *

MosiBMNCSA curHan Ha Bxoae «Bxop 2» ro Bxoaa — «BHew. curHan»

BH.curHan 3 *

MosBUACA curHan Ha Bxofe «Bxop 3»

BH.curHan 4 *

MosiBuncs curHan Ha Bxoae «Bxon 4»

BH.curHan 5 *

MosiBunca curHan Ha Bxoae «Bxop 5»

BH.curHan 6 *

MosBUACA curHan Ha Bxoge «Bxop 6»

BH.curHan 7 *

MosiBuncs curHan Ha Bxoae «Bxop 7»

BH.curHan 8 *

MosiBunca curHan Ha Bxoae «Bxog 8»

BH.curHan 9 *

MNosiBuNCs curHan Ha Bxoge «Bxog 9»

Het 6aTtapeitku

Pa3pskeH uim OTCyTCTBYET CMEHHBIV 3N1EMEHT NUTaHUS YacoB U NaMsTU apxXmnBoB

Het umnynsca
CUYHXPOHM3aUNn

Mpy 3aaaHHON ycTaBke «CMHXPOHM3aUmMs» — «ONTpoH» unn «RS485» He nocTynuno
ABa unu 6onee MMNYIbCOB CUHXPOHMU3ALIMK

C6oi namsaTu

He coxpaHuniacb Man noBpexzaeHa MHdopMauus B NaMsiT¥ apxmMBoB

C6o1 NUTaHus

3ahMKCMpOBaHO MOJTHOE MponaAaHue onepaTUBHOIO NMUTaHUS, NOAaBaEMOro Ha
YCTPOWCTBO

* — HAANWUCb NPOrPAMMUPYET MOMNb30BaTENb (B Tabnuvue NpUBEAEHO 3HAYEHME <O YMOMUYaHMIO»)
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3 TEXHWYECKOE OBCJTY>KMBAHUE

3.1 Obwwe ykazaHus
TexHnyeckoe 06CnyXrMBaHNE YCTPOMUCTBA BKIOYAET:
—  NPOBEPKY W PerysMpoBKy npv NepBoM BK/IIOYEHWMN.
—  nepvoamyeckue npoBepKN TEXHNYECKOrO COCTOSHUSI.
—  TECTOBbI KOHTPO/Ib;
—  3aMeHy 3/1IeMeHTa NUTaHus.
3.1.1 MMpoBepKy 1 perynvmpoBKy Npu NepBoM BKJIKOYEHUM NPOBOAST B NOMHOM obbeMe pa3gena 3.2.
3.1.2 TMepuognyeckmne npoBepkn TEXHNUYECKOrO COCTOSIHUSI MpoBOASAT yepe3 3—6 neT. MNepsyo nepnogu-
YeCKylo NPOBEPKY PEKOMEHAYIOT NPOBOANTL Yepe3 rog nocie Beoga B pabory.
B 06beM nmepuoamMyeckon MpOBEPKM BKJIOYAIOT BHELIHMI OCMOTP, MpWM KOTOPOM MPOM3BOAST yAaneHue
MblM, NPOBEPKY MEXAHMYECKOrO KPEMNJIEHUS1 3/IEMEHTOB, MOMHOTY COYSIEHEHMSI Pa3beMOB, 3aTSXXKY BUHTOB
KNIeEMMHbIX KOMIOAOK.
O6beM 3NEKTPUYECKMX UCTIbITAHWI NPU NEPUOANYECKUX NMPOBEPKAX MOXET 6bITb COKpaLLEH OTHOCUMTENbHO
NPOBEPKM NMPY NEPBOM BKITHOYEHMMN.
3.1.3 TecToBbIli KOHTPO/b — BXOA B PEXMM «KOHTPOMb» M MPOCMOTP TEKYLUMX 3HAYEHUI TOKOB C MOC/e-
AYIOLUMM CPaBHEHMEM KX C MOKa3aHUAMK APYruX U3MepuTesibHbIX Npubopos.
BbinonHsieTcs pa3 B Mecsau. Mpu 3ToM 06513aTefIbHO NPOM3BOANTCA NPOBEPKa W NOACTPOMKa YacoB.
Ha noactaHumsix 6€3 AeXxypHOro nepcoHasa TeCTOBbIN KOHTPOJIb BbIMOHAETCS N0 Mepe BO3MOXHOCTY.
B cnyyae cpabaTbiBaHUS YCTPOMCTBa 3alLmUThbl HEOBXOAMMO MEpPenucaTh B XXypHasa BCO MHGOpMaUuio o
[aHHOM cpabaTbiBaHWUM, UMELOLLYIOCS B MAMSITU aBapUMHbIX OTK/IIOUYEHMMN.
3.1.4 3aMeHa anemMeHTa NuUTaHus
YCTPONCTBO COAEPXKMT SHEProHE3aBMCMMYIO NaMsiTb, COXPAHEHWE KOTOPOWM NPU OTCYTCTBUM ONEPATUBHOMO
nUTaHna obecneunBaeTcs 3MeMeHTOM NuTaHus Tuna CR2. PacuyeTHbIi CPoK Cly6bl NEMEHTA NMUTAHUA 7pH
OTCYTCTBUU ONIEPATHUBHOIMO MUTaHMs COCTABNSET He MeHee 1 roga.
MocnenoBaTeNbHOCTL AEUCTBMUI MO 3aMEHE 3/IEMEHTa NUTaHUS:
— CHATb C YCTPOWCTBA ONepaTUBHOE NuTaHWe (AOonycKaeTcs NpoBoAMTb paboTy Mo 3aMeHe 3/IEMEHTA Mu-
TaHMs Ha paboTaloWEM YCTPOMCTBE, HO TONMbKO B aHTUCTAaTUYECKOM OpacneTe, COEAMHEHHOM C KOPMyCOM
YCTPOWCTBa);
— OTBUHTUTb (PUKCUPYIOLLMIA BUHT Ha TOpLE MOAyNs MUTaHUSt C 3afHel CTOPOHbI YCTPOMCTBA M NoBep-
HYTb KPbILIKY OTCEeKa H6aTapeliku;
— aKKypaTHO BbIHYTb CTapyto 6aTapeliky;
— YCTaHOBWUTb HOBYIO BaTapeiky B «rHe3A0» B COOTBETCTBUM C YKa3aHHOW NOJISIPHOCTbLIO;
— 3aKPbITb KPbILWKY W 3aBEPHYTb (PUKCUPYIOLLMIA BUHT.

3.2 Mposepka paboTOCNOCOOHOCTU MU3aenus

3.2.1 TlpoBepKy 3M1eKTpU4ECcKoro COMPOTUMBAEHUS U30NAUMUM MEXAY BXOAHbIMW LEnsMy TOKa, Hanpshke-
HWS, OMEpPaTMBHOIO MUTAHWUS, PENEMHBLIMW YMNPaBASIOWMMN KOHTaKTaMW, AMCKPETHBIMU CUrHanaMmu, a Takxke
MexXay yKasaHHbIMK LensamMu U KOprnycoM MpoBOASAT MeraoMMeTpoM Ha HanpsbkeHne 1000 B. JIuHus ces3n RS485
nposepsieTcs Ha HanpsbkeHue 500 B.

ConpoTuBiEHNE M30MSILMM U3MEPSIETCS MEXAY IPynnaMn COEAMHEHHbIX Mexay cobol BbIBOAOB COrnacHoO
MpunoxeHuto b, a Takke Mexay 3TUMWM rpynnammM uM KoprycoMm 6rioka (KJeMMoV 3a3eMfieHust). 3HaueHue
COMPOTMBIEHUS U30MILUMKN AOMKHO BbITb He MeHee 100 Mom.

3.2.2 lNpoBepka 3apsiga baTapenku
3apsa 6aTapeiiku NpoBepsieTcsl MyTeM BU3yaNbHOrO KOHTPO/S CMMBOJIA B CTATyCHOW CTpOKe, oTobpaae-

MOM Ha WHAMKaTOpe YCTpoicTBa. B cnyyae, ecnm oTobpaxkaeTcss CMMBO <<D>>, TOo 6aTapeilky HeobxoaMMO
3aMEHUTb MO METOAMKE, onucaHHoM B n.3.1.4.

3.2.3 Hactpoiika (npoBepka) YCTaBOK BbIMOHSAETCA MPYU MNOAKMIOYEHHOM MUTaHWM HE3aBMCMMO OT Mof-
KJIIOYEHNS OCTaNbHbIX Lieneid. CHavyana cneayeT BBECTU 3HaYeHve naponsi. Hactpolika (MpoBepka) BbIMOSHSAETCS
B CleayoLeM nopsiake:

1 CornacHo auanory BOWTU B PEXUM «YcTaBku», BblopaTb HeO6XOAMMbIA HAbop M (PYHKUMOHANbHYO
rpynny yctaBoK. HaBecTn Kypcop Ha HeobXoauMYIo yCTaBKy.

2 HaxaTb kHOMKy «BBog». Ecnun oo 3Toro naposnb He 6bi1 BBEAEH, TO MOSBUTCS AMAnor 3anpoca napors.
Mocne BBOAA MPaBWMbHOrO 3Ha4Y4eHUS NApPOSs MOSIBATCS BO3MOXHOCTb pPeAakTUpOBaHMSI yCTaBKW. PefakTuposa-
HMe UMDPOBBIX 3HAUYEHMI NPOU3BOAUTCS B COOTBETCTBUM C METOAMKOM, onncaHHou B n. 2.3.2.12.

3 HaxaTueM KHOMKM «I» BbibpaTb ouepeaHylo ycTasky. MpoaomkuTb peaakTuposaHue. Mpu 3ToM BBOA
napons He notpebyetcs.

4 BBOA TeKyLLero BpeMeHM OCYLLECTBSETCS aHanornyHo. Haxatme KHonku «Beoa» npu BBoAe 3HaYeHns
MUHYT 0BHYNSIET 3HaUYeHNe cekyHA. [ns M3MEeHeHUs 3HaYeHusl AaTbl M BpEMEHW BBOAA Napons He Tpebyetcs.
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5 Mo OKOHYaHWWM HACTPOWKM 0643aTeNbHO MPOBEPSIOT BBEAEHHbIE YCTaBKW 3alUMTbl ANS UCKIIHOYEHUS
owmnbok.

3.2.4 MpoBepka hyHKLUMOHUPOBaHUS YCTPOWCTBA
3.2.4.1 MpoBepka TOYHOCTM U3MEPEHMSI YACTOTbl U HAMPSXKEHUS

3.2.4.1.1 MNopaTb napannenbHO Ha Bce BXoAbl (asHbiX HANPSHKEHUA (OTHOCUTENIBHO  KJIEMMbI
«0 HanpskeHUs») perynmpyemoe HanpsbkeHue (Ao 150 B) oT ucnbitaTensHoW ycTaHOBKU. B pexxume «KoHTponb»
ybeanTbCst B HEOBXOAMMOMN TOYHOCTU M3MEpeHUn BCex (pasHbIX HanpskeHuid B AuvanasoHe oT 2—3-x o 120 B.
AHanorn4yHo NocTynuTb € knemmamun «3Uqg» 1 Bxodamm oT TH BBOAA.

3.2.4.1.2 Y6eantbcs B NpaBuIbHOM OTOBpa)keHnM 4acTOTbl MOAABAEMOro HanpsxeHus Nnbo oT ceTeBoro
ncroyHunka (okosno 50 'u), nnbo oT perynmpyeMoro no 4actoTe UCTOYHMKA — YCTaHOBOK «PeToM-41», «YpaH-2» u
Apyrux, B ananasoHe ot 40 go 60 I'u.

3.2.4.1.3 MMpoBepka NpaBWILHOCTU 4YepeaoBaHust a3 M pacdyeTa HanpshkeHus obpaTHOW nocnenoBa-
TenbHoCTM s MoaaBasi HopManbHYO TpexdasHylo cucTeMy HanpsbkeHuin (asbl HanpskeHuid cABUHYTLI Ha 120
rpaZlycoB OTHOCUTENBHO CocefHMX da3) Ha YCTPOMCTBO Mpw 3aflaHHOW yCTaBke KOHdbUrypauum «YepepoBaHue
daz» — «[pamoe», ybeanTbCst B G/IM3KOM K HYJIHO 3HAYEHUWM HanpsKeHns obpaTHON nocneaoBaTenbHOCTU (o
Mpwn yctaBke «ObpaTHOE» U, AOMKHO 6bITb MPMMEPHO PaBHO (ra3HOMY.

3.2.4.2 TpoBepka 3eMNISHOW CUFHANIM3aLMMN.

CvrHanusaumst oT 3aMblKaHWIM Ha 3eMJI0 MPOBEpSIETC MyTEM MoAadu HanpsbkeHus Ha Bxod «3Ug» uiu
(hazHbIX HanpskeHut (B 3aBUMCUMOCTU OT ycTaBku «THHI»), reomeTpuyeckas cyMMa KOTOPbIX HE paBHa HynIo,
HanpuMmep, TONbKO OAHOro hasHOro HanpspkeHus. Mpu 3TOM Yepe3 BpeMsi 7oz AO/MKHA BbICBETUTLCSA HAAMMUChb
«3eM/s B CETU», 3aXXeUbCsl CBETOAMO «3eMNa B CETU», a Takxke cpaboTaTb BbIXOAHOE pene «3eMs B CETU».

3awuty oT deppope3oHaHca NPOBEPSIOT aHaNorMyHO, HO C 6OMbLUMM 3HAaYEHMEM YCTaBKM MO Hampsxe-
Huto 3Uq. Mpu 3TOM Ans KOHTpONsl cpabaTbiBaHMSI PpEKOMEHAYETCS MOAKNIOYUTbL OAHO U3 NPOrpaMMUPYEMbIX pene
B CNefsilieM peXxuMe C HyNneBOWM BblAEPXXKOM Ha cpabaTblBaHME K BbIXOAHOW TOYKE AaHHOM 3almTbl (TOUka
«30Pcpab.»).

3.2.4.3 Tposepka cxeMbl KOHTpons TH

3.2.4.3.1 3apaTb 3HayeHus yctaBok «KoHT. ABT. 1 TH» un «KoHT. ABT. 2 TH» kak H3. MNMocnegoBaTenbHO
nofaeasi MOCTOSIHHOE HanpshkeHuMe Ha BXoAHble Knemmbl «ABToMaT 1 TH» m «ABTomat 2 TH», ybeauTbcs B
cpabaTbiBaHUM KaXablA pa3 BbIXOAHOMO pene «HeucnpasHocTb TH» 1 BKIOYEHUM cBeToAMOAa «HencnpaBHOCTb
TH»,

3.2.4.3.2 MNopgatb ogHOMa3HOE HaMNpsHKEHME Ha BXOAHble KnemMMbl «Up» n «0 HanpsbkeHnus». [naBHO
yBENUUMBAs HanpsbxkeHve, ybeauTbCs B aHanorMyHoMm cpabaTbiBaHUMM BCEX BbIXOAHbIX OPraHoB Yy3na npu
TPEXKPATHOM MpEBbLIWEHNM MOAABAaEMbIM HAMPSHKEHNEM 3HayeHus YCTaBkW Us xowreong. HEOBXOAMMO yuyecTb
3afepXKy B cpabaTbiBaHUW Ha BPeMS Theucrp_ WM 3afaTb €€ Ha BPeMsi MpoBepku MUHMManbHow (0,2 c).

3.2.4.3.3 MNogaTb CUMMETPUYUHYIO PEryNIMPYEMYIO CUCTEMY HanpsbkeHui. MoaaTb akTUBHBLIM CUrHAN Ha
Bxoa «KoHTponb TH no U». MNnaBHO CMMMETPMYHO YMeHbLLUAs HanpshkeHus, ybeantbcs B aHanorm4yHoM cpabatbl-
BaHWUM BCEX BbIXOAHbBIX OPraHOB Y3/1a MPU CHMKEHWUW NIMHEWHBIMU HANPSHXKEHWAMWU 3HaYeHNs YCTaBkU Uyencrp, i
Mpn CHATMM aKTMBHOrO CUrHana C AMCKPETHOrO BXOAA CUrHaNIM3aumMsl He JO/MKHa cpabatbiBaTbh. Takke Heobxo-
AMMO YYeCTb 3aZlepXKKy B cpabaTbiBaHUW Ha BPEMS Theucrp,_ 4 WW 3afaTb €€ Ha BPEMS MPOBEPKN MUHUMANbHOW.

3.2.4.4 TpoBepka 3aWnTbl MUHUMANbHOMO HanpskeHust (3MH)

3.2.4.4.1 TMopaTb Ha YCTPOWCTBO 3BE3/ly HAMPSHKEHWIN Ha KIEMMbl HANpshkeHust oT TH cekummn oT npose-
POYHOrO YCTPOWCTBA, Hanpumep, «YpaH-2» unn «PETOM-51». BkntounTb cTyneHb 3MH-1 ycTtaBkon «OyHKLMS»,
3a4aTbh HanpsbkeHue cpabaTbiBaHus nopsiaka 50 B, kHomkoin BkAOUMTL «3MH», a Takke MnofaTb aKTUMBHBbIN
curHan Ha Bxop «Bxoa 3MH-1», ecnn OH 3anporpaMMmMpoBaH Kak «Pa3peweHue». [MnaBHO yMeHbluast Bce
mMexaydasHble HanpsXkeHusi, A0OUTLCS BKtoveHust ceeToamoaa «Iyck 3MH» Ha nepeaHelt naHenn yCTPOWCTBa, a
TaKXkKe 4yepe3 33faHHYI0 BbIAEPXKKY BpeMeHu — cpabaTbiBaHWs 3anporpaMMMPOBAHHOINO BbIXOAHOMO pene Kak
«3MH-1». BO3MOXHO TaKXe MPOCTO CKAYKOM CHATb BCe BXOAHblE (ha3Hble HanpshKeHusl Mpu HEBO3MOXHOCTU
NIaBHOM WX perynupoBku. [lonyckaeTcs Takxke nojaBaTb OAHOMA3HOE HampshkeHue Mexay knemmamu «Up» u
«Up», UMUTMPYS TOMBKO OHO M3 JIMHENHbBIX HaMNpsiXKEHUN.

Mpu 3TOM cneagyeT cneauTb 3a OTCYTCTBMEM BMOKMPYIOLLEro CcMrHana oT HeucrnpasHoCcTM TH, 3agaBas co-
OTBETCTBYIOLUME YCTaBKW UK NoAaBast COOTBETCTBYIOWME CUTHAsbI.

B cnyyae noHmxeHWs NoaaBaeMoro HanpshKEHUs HUXKE YCTaBKM [OSHKEH BKIOUUTLCA cBeToamon «[lyck
3MH», a 3aTeM, 4yepe3 3afaHHYK BbIAEPXKY BpemeHu «T, ¢» cTyneHn 3MH-1, cpabortaTb BbIxOAHOE pene,
3anporpaMMMpOBaHHOE Ha ToUKy «3MH-1», 1 3axeubcs cBeToanos «3MH cpab.» Ha nepeaHein naHenu.

3.2.4.4.2 OctanbHble cTyneHn 3MH NpoBepSOT aHaNorMYyHo, YUUTbIBAsi TOSIbKO, YTO Y TPETbEW CTYMEHU
3MH HeT cBoero ANCKPETHOro BXoAa YrpasBreHus.

3.2.4.4.3 Mpun BK/OYEHMN YyCTaBOK «CurHan» npu cpabaTtbiBaHUWM COOTBETCTBYHOLWEN cTyneHn 3MH
[JOMKHO cpabaTbiBaThb ewe u BbixogHoe pene «CurHanusaums».
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3.2.4.5 Mposepka 3alunTbl OT NOBbIWeHUs HanpsxeHus (3MH)

3.2.4.5.1 3anporpamMmmnpoBaTb BbixogHoe pene 9 Ha ¢yHKumo «3MH wuHKa» B pexume 6e3 dumkcaumns ¢
HYNeBOW BblAEPXKKOM BpeMeHW. MoaaTb ogHodasHoe HanpsbkeHne Ha knemmbl «Up» n «Ue» 1, NIaBHO MoBbILWas
HanpsXeHWe Bbllle YCTaBKU Ugms Y0€OUTbCS B 3axuraHum csetoamoaa «IMyck 3MH», a 3ateMm, yepe3 Bpems
BbIAEPXKWN Topgs B CpabaTblBaHWM BbIXOAHOMO pene 9 M BkoYeHUMM ceetoamopa «3MH» Ha mepegHen naHenu
YCTpOWCTBa.

3.2.4.5.2 TnaBHO NOHWXas HaMNPS>KEHUE HUXKE 3HAYEHUS YCTaBKU Ugpzge, YOEANTHCA B MOracaHWn CBETO-
anopa «Myck 3MH», a noToM, Yepe3 BbIAEPXKKY BPEMEHW Tgpzsp, BO3BpaTa pene 9. lNpu 3TOM pomkHa ObiTb
3afaHa ycraBka «3MNH» — «OyHKUuMa» — «Bkn».

KHonkol «3MH» npu 3ToM Ao/mkHa 6biTh BKItoYeHa dyHKums «3MH», a Tarke «Bxoa 3MH» gomkeH 6bITb
3anporpaMMMpoBaH kak «bnokmposka» 6e3 noJayn Ha Hero CUrHasnos.

3.2.4.5.3 Mpu BKOYEHUN ycTaBkuM «CurHan» npu cpabatbiBaHum ctyneHu 3MH AomkHO cpabaTbiBaTh
elle 1 BbiIxogHoe pene «CurHanmnsaums».

3.2.4.6 MpoBepka paboTbl pene BoNbTMETPOBON 6510kMpoBkM (BM 610knpoBka)

CyTb ee — KOMOMHMPOBaHHbIN Nyck MT3 apyrux 3awmt (Hanpumep, UAEPHbIX MW CEKLMOHHOMO Bbl-
KJllouaTens) No HanpshKeHWIO, TO €CTb, NPU CHMXXEHMKN XOTS Bbl OAHOrO M3 MeXAydasHbIX TMHENHbIX HaNPSHKEHWI
HUXXE NOPOroBOM YCTaBKW MO HaMpsHKEHWIO Uy WAKM/WM NPU NPEBbILEHUN HanpsikeHneM obpaTHOW MocneaoBa-
TENbHOCTM YCTaBKM MO HanpsbkeHuto U, (Mpu KOMOGMHMPOBAHHOM MyCKe) TOXE.

MpoBepKY BbLIMOSHSOT, NOAAB CMMMETPUYHYIO HOPMasIbHYIO TpexdasHylo CUCTEMY HanpsbkeHui. Mpu
HOPMasbHON CUCTEME HAMPSXKEHUIN pene He A0MKHO cpabaTbiBaTb, @ NPV OTKIIOYEHUM OAHON U3 a3 Hanpsike-
HWUSI — [OO/MKHO, MPWU 3TOM MOPOr YCTaBkU Uy OOMKEH ObITb 3aflaH TakuM, YTOObl IMHENHOE HanpshKeHue npu
OTK/TIOYEHUM (ha3HOro MPOBOAA CHMXKANOCh HWXKE nopora.

MnaBHO YMeHbLIAIOT OAHO M3 MexaydasHbIX HampsHKEHMI C NMOMOLLbIO NMPOBEPOYHONM YCTAHOBKU B PEXM-
Me ayxdasHoro K3. lMNopor HanpskeHus cpabaTtbiBaHus onpeaenstoT no cpabaTbiBaHWIO BbIXOAHOrO pene «BM
6110KNpPOBKa».

AHaANOrM4YHO NPOBEPSIOT M KOMOMHMPOBAHHLIN MYCK MO HaNPSHKEHWIO, 3aHWM3WUB 3HAYeHUe yCTaBkU Uy U
BK/TIOUMB YCTaBKy «Komb. nyck no U», npu 3ToM cpabaTbiBaHWE pene A0/MKHO MPOUCXOAUTb MpPU MPEBbILEHMM
HanpshkeHWeM 06paTHOIN NOCNeA0BaTENbHOCTY 3HAYEHMS! YCTaBKU «Us xoms>.

3.2.4.7 Pene OTCYTCTBUS HarpsHKeHNUs

Pene npoBepstoT, NnoaaB oAHoha3HOe HanpshkeHue Ha knemMMbl «Up» 1 «Ue». Tpyu MOHMKEHWUN Hanpske-
HUS HWXKe nopora ycTaBku «U OTCyTCTBMSI» MPOrpaMMMpyemMoe pene, MOAK/IIYEHHOe K Touke «OTCyTCTBME
HaNPsSHKEHWS», AOMKHO cpabaTbiBaTh. Mpy 06PaTHOM MOBLILLEHUM HAMPSXKEHUS pesie A0/HKHO BO3BPaLLATHCS.

3.2.4.8 Pene Hanuuus HanpskeHus

Pene npoBepsitoT, noaaBas TpexdasHyto, Nydlle CUMMETPUYHYIO CUCTEMY HanpshkeHWi. MnaBHO yBenu-
ymBasl IMHENHbIE HANPSHXKEHWS Bbille MOpora YCTaBku UHasmuyns, yoexaaoTcst B cpabaTbiBaHUM BbIXOAHOIO pene
«Hannuune HanpskeHus». Npu 06paTHOM MOHWKEHWUWN HaNPSXKEHUS pene A0/HKHO BO3BpaLLaThCs.

3.2.4.9 Tlposepka cxeMbl nycka ABP

3.2.4.9.1 3anporpamMMmpoBaTb AUCKPETHbIE NporpamMMupyemMble BXxoAbl Kak «bnokuposka ABP». Mooue-
pefHo noaaBasi aKTUBHBIA curHan Ha Bxoabl «Myck 1 ABP», «[yck 2 ABP», y6eanTbCs B 3aXXuraHuu ceeToamoaa
«Myck ABP» 1, yepe3 BpeMsi, 3a[laHHOEe YCTaBKOM 7, cpabaTbiBaHWM BbIXOAHOMO pesie, 3anporpaMMMpOBAHHOIO
Kak «ABP», Ha BpeMs 2 c. lNpu 3TOM A0/MKHbI BbITb BK/IOUEHbI YCTaBKa «ABP» — «DyHKLMSA» U KHOMKOWN BBEEHO
«ABP». YctaBku B rpynne ABP «KoHTp. aBT. TH» n «KoHTponb 3Up» A0MKHBI BbITh OTK/KOYEHDI.

Mpu nogaye akTMBHOIO CUrHana Ha noboi Bxoa «bnokupoBka ABP» unn oTKIHOYEHUM KHOMKKU «ABP»
OOMMKEH BKoYaTbcs cBeToamon «bnoknpoBka ABP» n 6r1okmpoBaTtbcs pexknuM nycka ABP.

3.2.4.9.2 Tpu cpabatbiBaHun ABP gomkeH BkntoyaTbcs cBetoamnon «ABP cpab.» u ropetb a0 cbpoca ero
KHomMKoM «CBpoc».

3.2.4.9.3 Bkniouyas yctaBkamm pexuMbl KoHTpons no 3U, uam aBToMaty TH, ybeamTbCs B 3aXKnraHuu
ceetognoaa «bnokmpoBka ABP» npu nogade aKTMBHbIX CUIHANOB Ha AaHHble Bxoabl («ABToMaT 1 TH» un
«ABTOMaT 2 TH» Mnn Npu Hanps>xeHun Ha Bxoae «3Ugp» Bbille 3HAUYEHNS YCTaBKU 3Uj 333).

3.2.4.10 Tllposepka cxembl BHP

3.2.4.10.1 3apatb yctaBkn «BHP»: «KoHTponb: 1 ¢asbl», «OuepeagHoCTb: B-C».

3.2.4.10.2 Beectu pexuM «BHP» ycTaBKkON M COOTBETCTBYIOLLEN KHOMKOWN HA NepeaHei NaHenm.

3.2.4.10.3 Mopatb Ha BXxoa «Bxop PMB BB» akTUBHbIN CUrHas.

3.2.4.10.4 BbinonHutb cpabaTbiBaHme ABP cornacHo n.n.3.2.4.9.1, 3.2.4.9.2. CbIMUTUpPOBaTb BKJIIOUYEHNE
CEKUMOHHOro BbIK/THOYaTeNs, NMOMEHSB COCTOSIHME CUrHanoB Ha AMCKpeTHOM Bxoae «Bxopa PrB CB» nMeHHO BO
BpPEMS BblJa4n CMrHana BbIXOAHLIM pene, 3anporpaMMMpOBaHHOIO Kak «ABP».

CbIMUTUPOBaTb OTKJIKOUEHHOE COCTOSIHUE BBOAHOIO Bbik/touaTens nocne ABP, noaaB akTUMBHLIA CUMHAN Ha
«Bxoa PINO BB» n cHaAB curHan co «Bxopa PIB BB».
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3.2.4.10.5 MopgaTb BXoAHOE HanpshkeHne Ha BxoA «Uxs», Mpesbiwatowee yctaBky «BHP» — «U». Ybe-
AMUTBCS, YTO Yepes 3agaHHoe yCTaBkon «T» BpeMs 6yAeT BblgaHa KOMaHAa Ha BKIOYEHME BBOAHOIO BbIKHOYaTe-
Nsi C NOMOLbBIO MPOrpaMMMpyeMoro pene, C 3agaHHbIMW ycTaBkamn: «Touka — Bkn. BB», «Pexum — Umn.»,
«Tcpab. = 0», «TBo3Bp. = 0».

3.2.4.10.6 CbiIMUTMpOBaATb MEpPeK/oYeHne BBOAHOMO BblKNOYaTeNsl, MOMEHSB COCTOSIHME CUMIrHanoB Ha
OVCKpeTHbIX BXodax «Bxop PrB BB» n «Bxog PO BB», npuyem B TeyeHue BblAayn KOMaHAbl Ha BKIOYeHne BB
(1¢).

3.2.4.10.7 Y6eauTbCsa B BblAa4ye KOMaHAbl Ha OTK/IlOMEHME CEKLMOHHOrO BbIK/OHaTens ApyruM nporpaM-
MUPYEMbIM pefe C TEMM Xe YCTaBKaMU, TONbKO C TOYKOM noaktodeHns — «OTks. CB».

3.2.4.10.8 3agaTtb ycraBky «OuepegHocTb BHP: C-B». MNosTopuTb N.Nn.3.2.4.9-3.2.4.10, ybexxaascb B 06-
paTHOM 0YepeaHOCTU BblAauyM KOMaHA Ha BBOAHOM M CEKLMOHHBIN BbIKOYATENN.

3.2.4.11 MpoBepka cTyneHen AYP

3.2.4.11.1 lNogaTb HanpsbkeHne Ha Bxoabl «Up» U «Ug» OT perynnpyeMoro no 4actote UCTOYHMKA Ha-
npsbkenns (MY, «PetoM-51», «YpaH-2» 1 ap.). Ha «Bxoa AYP-1» nogaTb aKTMBHBIN CUrHan, 3anporpaMMMpoBaB
€ro Kak «PaspelleHne» WM HUYEro He nofdaBaTb, 3anporpaMMuMpoBaB Kak «bnokupoBka». 3agaTb yCTaBKy
«AYP-1» — «DyHKUMSA» — «Bkn». BBectn B paboTy yHKUMIO KHOMKOW «AYP», MnNaBHO yMeHbLIAss 4acToTy OT
HoMuHanbHoW 50 Iy 10 3HayeHus ycTtaBku F ouepean AYUP-1, y6eanTtbca B 3axuraHum ceetoamoaa «Iyck AYPs,
W, Yepe3 BpeMs 3a4epXKu cpabaTtbiBaHns «7» ouepean AYP-1, cpabaTbiBaHMS BbIXOAHOMO pesie, 3anporpaMmmu-
poBaHHOIO Kak «AYP-1», a Takxe BKIYeHun ceetogmoga «AYP cpab.». Mpu pabote B MMMYSbCHOM pexunme
pene «AYP-1» [O/MKHO BK/IIOUYUTLCA Ha BpEMS], 3a[aHHOE YCTABKOW 7Ty B CNEASLEM PEXUME — A0 CHATUS
NycKoBbIX ycroBuid AYP, a B HEMpepbIBHOM pexmnMme — Ao cpabaTtbiBaHmst YATB.

3.2.4.11.2 TloBTOpWTL aHanorMyHylo NpoBepKy Ans ctyneHen AYP-2 n AYP-3, a Takxe Anst Apyrux -
HeMHbIX HanpsbkeHuiA. Onsa cryneHn AYP-2 npoBepuTb MCTEPE3NC MYCKOBOrO OpraHa Mo Y4acToTe B COOTBETCTBMU
C 3aAj@aHHOI yCTaBKoN AFBO3B.

HanpsbkeHue ot 'Y npu npoBepKax AOMKHO MpeBbllaTh 3HaYeHne YCTaBkn «Ujyp».

3.2.4.12 Tlposepka ctyneHn YAIB

3.2.4.12.1 [ns npoepkun YAMNB HeobxoanMO cHayana AobuTbCa cpabaTbiBaHNS 0aHON U3 cTyneHen AYP,
cnyXawmx ansa paspelleHns pabotel cTyneHn YAMB, a Takke BKIOYUTL KHOMKY «YAlMB» u 3apaTb ycTaBKy
«YAlMB» — «®yHKuMA» — «Bkn». HanpspkeHne oT Y npu nposepke AO/MKHO MpeBbIaTh 3HAYEHME YCTaBKM
«Uwysr». Ha «Bxon YANMB» cneayeT noaaTb aKTWBHbBINM CUrHan, 3arnporpaMMUMpoBaB ero Kak «PaspelueHune» wnm
HW4Yero He NOAABaTb, 3aMporpaMMMpoBaB Kak «brokMpoBKa».

3.2.4.12.2 MnaBHO yBenMumMBas 4actoTy curHana ot 'TY nocne cpabateiBaHns AYP go 3HayeHus ycras-
kn YAMB «F», ybeantbca B 3axuraHum cBetogmoga «Myck YAMB», a 4yepe3 Bpemsa 3agepxkn YAMB «7» —
csetoanona «4ArMB cpab.». OAna ynobcrBa HabnoaeHus 3a npoueccoM cpabatbiBaHus LienecoobpasHo MoAaKo-
YUTb YCTaBKaMu MporpaMmupyemoe pene Ha Bbixod YAIMB. Pexxum pene uenecoobpasHo 3aaaTb UMMYIbCHLIM C
HY/IEBOI 33[IEPXKKON BPEMEHW, C BPEMEHEM UMMy/bca 1 C.

3.2.4.13 TlpoBepkKa CTyNeHn 3almTbl OT NOBbIWeHUs YacToTel 3M4Y

MpoBepKy BbIMNOAHAKT aHanorm4yHo nposepke AYP, 3a4aB yCTaBKaMW 3HAUYEHUSI HanpsHKeHUst U 4acToThbl
cpabatbiBaHus cTyneHu. CneayeT Takke BKIHUYUTL YCTaBky «3MY» — «PyHkums». Ons HabnogeHus 3a paboToi
CTyneHn LenecoobpasHo BOCMOb30BaTbCA MPOrpaMMUMpyeMbiMU pene M CBEeTOAMOAOM, aHasIorMyHoO MpoBepke
YAMB (cM. Bbiwe).

MNaBHO MOBbIWAS YACTOTYy CUrHaMa Mpy HanpsXKEHUM Bbllle 3HAYEHWsI YCTAaBKM HabnoaaTb BKIOYEHME
cBeToamnoaa «CurHan» 1 paboTy NporpaMMUpyeMoro pene, BKIKOYEHHOrO Ha Bbixoz CTyneHu 3MY.

3.2.4.14 TllpoBepka BXOAOB CUrHanusaumm

Ans npoBepky Heo6xoaMMO NMoAaBaTh aKTUBHbIM CUrHaNM Ha AMCKPETHbIE BXOAbl, HAbnoaas 3a BKIOYe-
HUeM pene «CurHan» yepes BpeMst 3afIEPXKKN « 7» ANS KaXAOro BXOAa NPU BKIIOYEHHBIX YCTaBkax «CUrHan ot
BHeLUHero Bxoaa». MNocne cpabaTbiBaHUa pene CUrHanmsaumum HeobxoamMo cOpOCUTL ero KHOMKoW «Copoc».

MOXHO TakXxe WUCMNoMb30BaTb I'IpOFpaMMMpyeMbll\;I CBETOAMOA MNN OAHO M3 BbIXOAHbLIX pene Ana nHaunka-
H1Z1% Cpa6aTbIBaHVIFI Ka>Aoro n3 Bxoaos.

3.2.4.15 YcTpoicTBO Npu Nofaye ornepaTUBHOIO NUTaHWUS NPOM3BOANT ry6oKoe caMoTECTUPOBAHME BCEX
NPOrpaMMHO AOCTYMHbIX 3/1EMEHTOB CXeMbl. Bo BpeMs paboTbl MOCTOSHHO npoBepsieTcs pabota obmeHa co
BTOPbIM MpoLeccopoM, a Takxke ALM u O3Y. Mpu obHapyxeHun ntobol BHYTPEHHEN HEUCMPABHOCTM BO BPEMS
TECTUPOBaHMSl YCTPOWCTBO BbIAAET Ha MHAMKALUMIO Murawolee cooblieHne 06 owurbKe, 3aMblKaloTCsl KOHTAKTbI
pene «OTKas» U yCTpOWUCTBO 6riokupyetcs. PaclumdpoBka cooblieHuin npuBeaeHa B Tabnuue Al.

B ycTpoiicTBe peanu3oBaH CrneumanbHbli MEXAHW3M BOCCTAHOB/IEHUS HOPMasibHOro hYHKLIMOHMPOBaHUS
CXeMbl YCTPOMCTBA MpW CriydaiiHbIX cHosiX nyTeM nepesanycka (hopMMpoBaHMS amnnapaTHOro cbpoca npoLecco-

pa).
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4 TEKYLLMIA PEMOHT

4.1 YcTpoWcTBO npeacTaBnsieT coboi [A0CTAaTOYHO C/IOXHOE M3AENNe WU PEMOHT €ro AOSIKEH OCYLLEeCTB-
NATbCS KBANMMQPUUMPOBAHHBIMU CMELMANIMCTAaMM C MOMOLLbIO CMELManbHOW OTNaZ04YHOM anmnapaTypbl.

4.2 PeMOHT YyCTPOMCTB B MOCNErapaHTUiHbIA nepuoa LenecoobpasHo OpraHW30BaTh LIEHTPaIM30BaHHO,
HanpuMmep, B 6a30BoI NabopaTopuM 3HEProCUCTEMbI UK MO JOrOBOPY C U3rOTOBUTESNEM.

5 TPAHCMOPTUPOBAHWE N XPAHEHWE

5.1 Ycnosus TpaHCNOPTUPOBAHUS N XPaHEHUS M CPOK COXPAHAEMOCTW B ynakoBke U (Mn) KoHCepBauuu
N3roTOBUTENS LO/MKHBI COOTBETCTBOBATbL YKa3aHHbIM B Tabnuue 11.
5.2 Ecnu TpebyeMble ycnoBus TPaAHCMOPTUPOBaHWUS M (UNK) XPaHEHUS OT/IMYHAKOTCA OT MPUBEAEHHBIX B
Tabnuue 11, TO yCTPOMCTBO NOCTaBASIOT A8 YC/IOBWIA U CPOKOB, YCTaHaBnvBaeMbix no FOCT 23216 1 ykasbiBae-
MbIX B JOFOBOPE Ha MOCTaBKy WK 3aKa3e-Hapsije.

Tabnuua 11 — YcnoBus TpaHCMOPTUPOBAHUS U XpaHEHUs!

0O603HayYeHne YCIoBUIA TPAHCMOPTMPOBaHUS

B 4aCTV BOZLEHCTBUS: 0603Haqel:|me Cpok coxpaHsie-
Bua nocraBok MexaHuyeckmx |  Knumatuueckmx dakTo- ycnosn MOCTH B ynakos-
¢akTopoB Mo pOB, TaKMX KaK YCl0BUS XpareHina 1o KE VsroTosuTe-
[OCT 23216 | xparermsi no FOCT 15150 | | OC¢T 15150 713, TO/bl
BHyTpM cTpaHbl (Kpome 5 (HaBecbl B MaKpoKn- 1 (otannmBaemoe 3
palioHoB KpaiiHero CeBe- C MaTMYECKMX paiioHax C XpaHunuLie)
pa U TpyAHOAOCTYMHbIX YMEpPEHHbLIM U X0N0AHbIM | 2 (HeoTannvBae- 1
paioHoB no MOCT 15846) KJIMMaTOM) MOe XpaHunuwe)
BHYTpY CTpaHbl B paiioHbl
KpanHero Ceepa u C 5 1 3

TPYAHOOOCTYMHbIE
parioHbl no FOCT 15846

MpyMevaHune: HikHee 3HauYeHne TeMnepaTypbl OKPYXXAIOWEro Bo3ayxa Npyu TPaHCMOPTUPOBAHUM U XPaHEHUN —

MUHyC 40°C

5.3 [lonyckaeTcs TpaHCnopTupoBaHue tobbiM (KpOME MOPCKOro) BMAOM 3aKpbITOrO TpaHCnopTa B co4e-
TaHUM UX Mexay cobol, OTHECEHHbIM K YC/OBMSIM TPaHCMOPTUPOBaHUS «J1» C O6WMM UMCIIOM MEeperpy3ok He
6onee yeTbipex, WM aBTOMOBUIbHLIM TPAHCMNOPTOM:
—no poporaMm ¢ achanbToBbiM U GETOHHBLIM MOKPLITUEM (AoporM 1-i KaTeropuMu) Ha pPaccTosiHMe [0

1000 km;

— Mo 6yNbbkHbIM (A0pOrKn 2-1 1 3-i KaTeropum) 1 rpyHTOBLIM AOpPOraM Ha paccTosiHne Ao 250 KM co cKo-

pocTbto A0 40 KM/u.

5.4 TpaHcnopTVMpOoBKa AO/MKHA NMPOU3BOAMTLCS TOMLKO B 3aKPbITOM TpaHCMopTe (XKeNe3HOAOPOXHbIX Ba-
rOHax, KOHTEMHEPAX, 3aKpbITbIX aBTOMALLMHAX, TPIOMax 1 T.4.).
5.5 lorpy3ka 1 TpaHCMOPTMPOBKA AO/MKHbI OCYLLECTBNSATHCSA C YYETOM MAHUMYNSLMOHHBIX 3HAKOB, HaHe-
CEHHbIX Ha Tapy, U B COOTBETCTBMW C AEMCTBYIOLWMMI NpaBUIaMin NEPEBO30K rPy30B.

6 YTUIN3ALNA

6.1 ocne okoHYaHUSA Cpoka CITYXObl YCTPOMCTBO MOASIEXMUT AEMOHTAXY W YTUIM3ALIUM.
6.2 B coCTaB YCTpOWCTBA He BXOAST APAroueHHble METa/bl, @ TAKXKEe SA0BUTbIE, PaANOAKTUBHbIE U

B3pblBOONACHbIE BELLECTBA.

6.3 [lEMOHTaX M YTU/IM3aLMsi YCTPOMCTBa He TPebyloT NPUMEHEHMSI CrieumarnbHbiX Mep 6e30MacHOCTU U
BbINOJIHAOTCSA 6€3 NPUMEHEHNS CrieLmarnbHbIX NPUCIOCOBIEHNI U UHCTPYMEHTOB.
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MPUNOXEHUE A
(obsizaTensHoe)

Koapl oWMB0K Npy caMoTECTUPOBAHUKN YCTPONCTBA

Tabnvua A.1 — BbisiBnsieMble HEMCNPaBHOCTM YCTPOWCTBA

0O603HaueHne Ha Bpemsi
No Pacwndposka
MHAMKaTope 3a0epXKKu
1 | C6oli nuTaHus nocne BKAKYeHNs | 3adMKCMPOBaHO nponagaHue onepaTMBHOIO NUTaHMS
2 | C6oi namsTu nocne BKIYeHMs | 3acbumkcrpoBaH c6oi NaMsaTn cpabaTbiBaHWM
3 |Her 6atapeliku cpasy baTapelika pa3psbkeHa U OTCyTCTBYeT
4 |HeucnpasHo O3Y nocne BKIYeHUs1 | 3acmKkcrpoBaHa HencrnpaBHas syeika namstn O3Y
5 |C6oit ALIN cpasy nocne MN3MepeHHoe 3HaueHue € TecToBoro kaHana AL He
obHapyeHus BXOAMT B OTBEAEHHYIO JOMYCKOBYIO 30HY
6 |Owwubka mog. PEJIE | cpa3y nocne O6pbIB 06MOTKW perie Ha peneimHoM MM Ha KOMBUHWUPO-
N 0obHapy>xeHuns BaHHOM Moayne 1 unun 2
Owmnbka mon.
KOMBMH 1 (2)
7 |HeucnpaBHOCTb cpasy nocne HeuncnpaBHocTb cTatuyeckoro O3Y
SRAM obHapyxeHus
Agpec = XXXXXXXX
8 |HeucnpaBHOCTb cpasy nocne HeuncnpaBHocTb AnHaMmueckoro O3Y
SDRAM obHapyxeHus

Appec = XXXXXXXX
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MNPUNOXEHUE b
(obs3aTenbHoe)

lNpoBepka 3NeKTPU4EeCcKoro ConpoTUBIEHNSA U30NaL MK

Tabnuua b.1 — MNpoBepka 3M1eKTPUYECKOro CONPOTMBIIEHUS U30ASLUMKN YCTporcTBa «Cupnyc-TH»

Pa3zbem HoMepa KOHTaKTOB HauMmeHoBaHue UcnbiTaTenbHoe HanpseHue
X1 c3no4 Uenu HanpsxeHns 1 1000 B
X1 c5no6 Lenn HanpsbkeHns 2 1000 B
X2 clno4 Llenn HanpsxeHnst 3 1000 B
X2 c5no6 LUenu HanpshxeHus 4 1000 B

X3.1 clno?2 Llernn cMHXpoHM3aumm 500 B
X3.2 clno4 JInHns cBa3n 1 500 B
X3.3 clno4 JlnHns cBazm 2 500 B
X4 clno?24 PeneiiHble uenu 1 1000 B
X5 clnoi2 PeneiHble uenu 2 1000 B
X6 clno?24 BxoaHble uenun 1 1000 B
X7 clnol4 PeneiHble uenun 3 1000 B

c15no 24 BxopgHble uenn 2 1000 B
X8 clnol4 PeneiHble uenu 4 1000 B

c 15 no 24 BxoaHble uenu 3 1000 B
X9 clnob Llenu nutaHus 1000 B
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MNMPUNOXEHUE B
(cnpaBo4yHoOE)

OnuncaHne BXOAHbIX ANCKPETHBIX CUTHANOB B pexxuMme «KOHTpOosb»

Cbpoc
Astomart 2 TH
Astomar 1 TH
Bxopg 3
Bxop 2
Bxoa 1
3MH-2
3MH-1

Bxon 4
Bxog 5
Bxopn 6
F Bxon 7

Bxoa1: 0101 0101 0010
Bxoa 2: 0011 0001 0000

Bxopa 3: 01 t 3MH
J Bxog AYP-3
Bxog HAIB 2-1 Habop yCTaBOK

Bxog PIB CB Bxon PlNB BB
KoHTtpons TH no U
Bxon AYP-2

Bxon AYP-1

Bxopg PINO BB
Myck 2 ABP
Myck 1 ABP

Bxon 9

Bxon 8

PucyHok B.1 — CooTBeTCTBME BXOAHbIX AUCKPETHBLIX CUMHAMOB B peXXuMe «KOHTpOsSib BXOAO0B».
Hannumio curHana Ha Bxofe COOTBETCTBYET «1», OTCYTCTBUIO — «0»
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MNPUNOXEHUE I
(obs3aTenbHoe)

BHewwHW BUA M yCTaHOBOYHbIE pa3Mepbl

305+2

100+0.5

Cunpunyc-TH

193

)

278 max

PucyHok .2 — Bua ceepxy
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{ )
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— (
© ool ® Myck 3MH Mycx UAMB @ AP
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) @ 3vH
cosors Scrasky 3H-1 o I
_ @ °|W U258 ® 3
Lo ®) @ AsP S
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MNPUNOXEHWE
(obs3aTenbHoe)
CxeMbl NOAKMOYEHNSI BHELLHUX LiEnei

X1 Yerpoiicteo «Cupunyc-TH»
Mutatowmin oL KoHT, Lens
21 X3.3 RS485
TH Beoga 22 RS485 Lens Kowr. Sxpan RS485
@ 3 | Hanpsok. A BBOA@ W3onnp. obwmin| 1
| Y LT o : oA Sroame
:3 C 3 CeTb CBsiaN
@ 5 | Hanpsok. B Beoga Mpiem I\’ n
3 Y @ 6 | Hanpsox. C seona | Usc 8301 R cornacyiow | 4 B1=""\ H:g:;l;:é(;
q yerporicTae
X8
N——N\ ——\ BsoaHoi Bbikniovatens
A Llenb KoHT.
X e N3MEpUTENLHOTO HanpsKEHNS 1 &
B WnHer 6-35 kB U P! P! A jene ! obw i — Ha siciiovenve CB
Cekumsa | unm 11 L——Pere1 HP1 |2 @&
¢ Pene 1 (ABP) /_ Pene1 o6w.43 @
X2 K .
[] [] [ s m L——Pene1 HP2 |4 @
TH cexunn a4 ) enk 3 j—Pene2  obuw. 1]5
E' 2 1 |Hanpsx. A cekumy] |C u g ’ Pore 2 H:l1 5 : Ha otknioyetue BB
E— 2 |Hanpsix. B cekumy| A CEKLAN % Pene 2 (3MH-1)I:::[ Pere2 06w 2|7 @
12 3 |Hanpsx. C cekun o R -
|C Us cexuum ) t——Pene2 HP2 |8 @
D 4 | 0 HanpsikeHus 3
- F T T Pene3 o6u.1]9 @
= . U > 1 Pene3 HP1 |10 @
2 6 | 3Uo C CEKUMM € Pene 3 (3MH-2)
q"_j \/_Penefi o6y, 2|11 @
\ |C 3Uo ceruym o t——Pere3 HP2 |12 @
A3 2
X6 Pene 4 (A4P-2) [:}/I_ :Z : OGH—H:"'1 i Ha o1 naepos ot AUP-2
KoHT| Llens
e 1 h x
-y +Wy 12 2 |Bxoa 3MH-1 Lienb KoHT.
ABTOMAT MATAHIA 2 3 |Bxon 3MH-2 :| |:| LN Pene5___H3 | 10
OTKpbITUE ABEPKY @ 4 |Bxon WH-2 Pene 5 o Pene 5 O6wuii 20
q 2 5 | Bxog 1 —D— Pere 5 HP |3 @
Knios 3MH 26 |Bxon? —| l—' g Pene6 H3 |4 @
| N
S @ 7 |Bxon3 —Dﬂ g Pene 6 I::]" Perie 6__Obumi | 5 @
8 | Obuwii (LLY) a L—Jfpees  Hr |60
Astomar 1 TH
q 1@ 9 |Astomar 1 TH o Pene7 H31)7 @
AsTtomar 2 TH 2
0—’;-@10 Astomar 2 TH _ T e Pene 7 O6umii 1| 8 @
211 | Obumi () a 3 E::l L—Tper Hrpi|o®@
Pene 7 (AYP-1 x
J T c6poc curvanmsaunm 1212 | Copoo cvrran, g 5 ( ) ! e 7 wazl0 Ha ot nepos ot AYP-1
g o
— 213 | Copoo onrran. ° o Pene 7_Obuwi 2| 11 @
< ~ o4 [214 | Bxon 4 _ 3 L Trere7 HP2|12@
- T
¢—~Hamuune U va 21 ek pr TR o0 5 —| |-¢ 5 Omas  H31| 132 e S
D16 | Bxon 6 —| |—< 1<l S E Otkas _ obw. 1 |14 @ -
@17 | Bxon 7 —| |—< e Curvan. obw. 1] 15 @ Ha npeaynp.curHanuaauuio,
218 | Obuwi (LUIY) = | Curian. HP1 | 16 PEAYTP.
i
@19 | Bxog 8 | 3emnsi H3 1 1792
@20 | Bxon 9 3emns B ceTn [:] T 3emns obw. 1|18
=~ Ha nj Mp. CUTHANU3aLMKQ
@21 | O6wwmin (LIY) i L I3ewms HP 1 190 penynp. L
¢——~Qorosrble sauwTe Tp-pa Loy Ty 6 1 ABP ! J|Pere8 obu 1]20@ m
n Lo a oTKn.
@23 | Nyck 2 ABP Pene 8 (3MH) I:::I\ ' L IPene8 HP1|212
224 | O6wmin (LLIY) | C Hewucnp. THH3 1] 22 @
X8 HewucnpasHocTs I:::I: E— ------ Heucnp. THo6w. 1) 23 & m
KoHT. Llens ™ i L Hevcnp. THHP 1] 24 @ 2 PHANKBLND
e | xs
5 i
g 1 6 :xoq ;;:-3 8: i Lenb Kowr.
> 1; BXOASI'IH S | E Otkas H32|1 &
= BXDJJ S o - femmm o Onas oom 2|2 @ Ha Tenecurianusaumioy
19 Bxon g 4 g P Curran. obw. 2|3 @
PrB,CeKLMOHHOTO BbIKN-Mst 220 Bxon YANB = X I oman wP2 — Ha Tenecurian1aaumio;
[0} Curha 4
¢+— —————teu|BwmPmsc 1']—' =3 a w32 |5 @
2 Bxon PIB CB s o ovii____X emna
2-11 HaBop ycTaBoK 222 “Xm = % C 3emna obuw, 2 6 &
@—— ———— 1 23 |2-11 Habop ycTaBOH S I Somna HP 2 7 Ha TenecurHanusaumiq
> — 1 B
24 ]2-1 HaGop ycTasol R Peros oo 2|8 ©
X9 2 ‘—{Pere8__HP2|g @
KoHT. enb 2A >+5V L C _ Heuncrip. THH3 2§10 @
o Hewucnp. THo6w.411 @
D 1 | Nutanue (+) =ls.pv
2 2 | vrarve () — | E— Heucnp. THHP 412 @
X7
g 3 OnepaTtvBHOE NuUTaHue
4 Llenb KoHT.
25
Hanuune U obu 4 1 @&
-/_ Ha BTOpYI0 Cekumio
26 Hanuune /'—— Hanvane UHP 1] 2 @ Py
X7 HaNpsKeHNst N Hannune U o6w.d 3 @
KoHT. Llenb t—— Hannue UHP 2] 4 @
@15 | Bxog A4P-1 5 Pene10 HP 1|5 &
@16 | Broa A9P-1 3 2 et ) A e
xoA AP g o (otcytctane
] PTB BBOAHOTO BbIKN-NA @17 | Bxon A4P-2 :| h Q % HanpsHKeHNsT) /— Pene 10 HP2|7 @
PrB cekul. BbIKN-Ns 2 18 | Bxon A4P-2 @ :: L——Pere 10 HP2|8 @
1»—/4425 19 [Kormp. TH no U 2 g J|BM6nox._obw 1|9 -
— Ha MT3 CeKUMOHHOTO BbIKI-NIst
20 JKontp. TH o U L < BM 6rok.  HP 110 &
PrB_. BBOAHOIO BbIKI-11St 'a') Y —
¢——————1321| Bxoa PIB BB o 6noxwpoaxa BM Grok_o6w. 2|11 @
I3 5 Ha MT3 BH TpaHccopmatopa
2 22| Bxon PINB BB o 9o ——|BMGrnok. HP2]12 @
PMO_ BBOAHOIO BBIKM-NSA <= o —
@——— ———— 23| Bxon PMO BB 1']—' = Pen /_ Pene 9 O6umn 1|13 @
e 9
224 | Bxon PO BB ——I e HP1|14 @
X3.2 RS485 X3.1 CuHxpo
Skpan Kom Uens RS485 Uens Konr.
B nokanbHyio 1 | Visonup. obumin I-@—i — Cwirixpo 24 B 1_| Ot ycrpoiictea
S
ceTb CBS3N 1) i i Nepenasa + CuHxpo 24 B 2 | cuHxponusaummn
T
[
RS485 H:ﬁz:;:;j/’l— t@ 4 | R cornacyiow, Mpnem
yerpoiictae

PucyHok [1.1 — CxeMa noak/oueHUs BHELWHKX Lienen K YCTponcTey «Cupuyc-TH»
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Yctpoiicteo N

MNMepepayva

Mpuem
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Mepepayva
Mpuem

—>

MNMepepaya
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Mpeobpa3osaTenb

2

W1 KOMNbIOTEP

YcTponcTso 2
Ycrpoincteo 1

USB (nnn RS232C) <> RS485
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PucyHok [1.2 — CxeMa NoAK/IYEHNS YCTPOUCTB C MHTepdelicoM RS485 B floKanbHYHO CeTb.
BHewwHuI pe3ncTop R ycTaHaBNMBAETCs NpyU OTCYTCTBUM BCTPOEHHOIO pe3ncTopa.
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MPUNOXEHUE XX
(obszaTenbHoe)

[wnanor «yenoBek-MalLMHa»

C6poc curHanusaumm

CpabartbiBaHue 3awmThbl
Ha OTKIloYeHne

MapameTpbl
cpabatbiBaHus 1

MapameTpbl
cpabatbiBaHus 50

pynnbl
yCTaBOK

C6poc !
l Beop v v Beog v V Beon i
[exXypHbIN pexum CpabartbiBaHus CpabartbiBanue 1
Bbixog Beixop 4 Bbixop,
1 1
MR
Mpu nossnexnuu t
BHELLHNX J,
HencnpaBHocTeN ¥
i
BHelwHne
HeucnpaBHOCTN ‘ 1
Jr Beoa
CpabartbiBaHue 50 .
‘—
f T Bbixog
B ¢
‘l' Beon _
KoHTponb
Bbixon
1 I t
i Tekywme
T napameTpsbl
la
Y ©
‘l! Beog } J’ Beoa V ‘l'
Ycrasku Habop 1
1 Bbixog, 4 ? Bbixoz I 4
¥
Jr Beoa
—’ T
Habop 2
-~ ¥
T Bbixoa
4 Y
KonuposaHue
N
J’ Beoa
H o E— Kondpurypaums
acTpounku e ycTpoicTea
‘ Bbixon
1

PucyHok X.1 — CTpykTypa avanora
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Tabnuua X1 — Ananor paboTbl C onepaTopoM («MHTepdENC YenoBeK-MallnHa»)

[Avana3oH perynmpoBaHus

YpoBeHb 1 | YpoBeHb 2 YpoBeHb 3 YpoBeHb 4 YCTaBOK UM BbiBOAA
3HauYeHu napaMeTpoB
Mapametpbl | Cpab. 1 Bua cpaboTaBuieit 3MH-1, 3MH-2, 3MH-3, 3INH
OTKtoYe- (nocnepgHee) CTYMEHW, aKTUBHbIN cpab., 3MH Bo3Bp., 3emns,
HUA [aTa v BpeMsi | Habop ycTaBoK, ABP, BHP, A4P-1, AYP-2, AYP-
T ceas, BATA, BpEMS 3, YAIB, 3M4, 30P
Feeas, TU YacTtota B MOMEHT cpabar.
U cekumu, kB MepBuYHbIE 3HaYeHUs1 ha3HbIX
Use: HanpshkeHuit oT TH cekuuum,
Usc: rpagycbl OTCYUMTLIBAIOTCS
Urc: OTHOCUTENLHO Us cexpm
U cekumu, kB MepBUYHbIE 3HAUYEHMS NTMHEN-
Ussc: HbIX HaMpsbKkeHui oT TH
Usce: cekumm
U(;4 I3
3U, kB lNepBn4YHOEe 3Ha4veHne ot TH
U, kB cekuum
U BBoga, kB MNepBUYHbIE 3HAYEHUS
Uiss: JIMHEWHBIX HanpshkeHuin oT TH
Usca: BBOAa
U(;4 Br
CocTosiHMe KHOMoK «3MH», «3MNMH», «ABP»,
ornepaTuBHOIo «BHP>», «A4P», «4AIB>»
ynpasieHns (Ha ABYX 3KpaHax)
BekTopHas Uag B, 0rpagyc | OTHocutenvHO Ux cexiym:
AvarpamMmma B Uss B, rpaayc 0-359°
MOMEHT Bblfaym Ucg B, rpagyc
KOMaHbl Ha pene Uiz B, rpaagyc BTopuuHble 3Ha4YeHns
Uscq B, rpaayc HanpsikeHni ¢ TH cekumm
Ux ¢ B, rpanyc
3U0/ BI rpaayc
UZ/ BI rpagyc
Uss5 B, rpagyc BTopuuHble 3HauYeHns
Uscs B, rpanyc Hanpsienuit ¢ TH BBOAa
UC4 5 B/ rpagyc
Cpab. 2
Cpab. 3
Cpab. 49
Cpab. 50 (ca-
MOe CTapoe)
KoHTponb TekyLlee BpeMms, YYy:MM:CC
Tekywwasa aata AAMM.ITTT

AKTMBHBIV HAbop YCTaBOK

Habop 1 / Habop 2

Ugas, B, oT TH cekuun

¢aza, rpagyc
¢daza, rpagyc
daza, rpagyc

UA c
UB c
UC C

0-170,0 B (BTOpUYHbLIE)
0-359°

OTCYeT yrnoB OTHOCUTENBHO
®asbl Us cexum

UnuH, B, oT TH cekummn

¢aza, rpagyc
daza, rpagyc
daza, rpagyc

Ussc
Uscc
UCA c

0-170,0 B (BTOpPUYHbLIE)
0-359°

OTCYeT yrnoB OTHOCUTENBHO
®asbl Ua cexuum

3Up, B, oT TH cekunn
U, B, oT TH cekuuu

ATy

0-170,0 B (BTOpUYHbLIE)
0-170,0 B (BTOpUYHbIE)
40,00-60,00 'y
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Umnn, B, oT TH BBOAA

0-170,0 B (BTOpUYHbIE)

Uss s ¢aza, rpagyc 0-359°

Usc s daza, rpagyc OTCyYeT Yyrnos OTHOCUTENBHO
Ues 6 asa, rpaayc dazbl Ua cexm

Bxonbl: 0000 1011 1000 1-aKTuBH.

1011 1010 1010 O-HeT curH.
01

TecT cBeTOANOA0B

Bce cBeToanoabl MuraroT

Bxopn — no kHonke «BBoa»

BekTopHas gmarpaMma
BTOPWYHBIX HaMpsHKEHWUIA:

U, B, 0 rpagycos
Usq B, rpagmyc
Ucq B, rpapyc

Uisa B, Tpapyc

CHMMaeTCs B MOMEHT HaXkaTus
KHOMKKN «BBoa».

BTOpWYHbIEe HanpshkeHus oT
TH cekumn,

Uscq B, rpagyc rpagycbl OTHOCUTENBbHO
U B, rpagyc BekTopa Uy cexipm

3U, B oT TH cekummn

U, B

Usss B, rpapyc HanpspkeHns oT TH BBOAa,
Uscs B, rpapyc rpagycbl OTHOCUTENBHO
Uca s B, Tpapyc BekTopa Ua cexum

MNepBMYHbIE 3HAYEHUS

Ughas, kB, oT TH cekuum

Usc 0 rpagycos
Usc asza, rpaayc
Ucc ¢aza, rpagyc

(Tekywume 3HayeHus)
0-300,0 kB

(nepBrYHbIE HAaNPSXKEHMS OT
TH cekunn)

"pagycbl OTHOCUTENBHO
BekTopa Ux cexum

U, kB, oT TH cekumn

Ussc: tasa, rpagyc
Uscc asza, rpaayc
Ua c (aza, rpaayc

0-300,0 kB (nepsu4HbIe)

3U,, kB, oT TH cekuun
U, kB, oT TH cekummu
Ty

0-300,0 kB (nepsuyHbIE)
0-300,0 kB (nepBuyHbIE)
40,00-60,00 'y

U, kB, ot TH BBOAA

Uss s ¢aza, rpaayc
Uscs: ¢asa, rpagyc
Ugy st ¢aza, rpagyc

0-300,0 kB (nepBu4HbIe
HanpsxeHust oT TH BBoAa)

Ocumnnorpad

3anucaHo ocumnIorpamm,
wT

NHbopMaLumst o Konmyectse
OCUMNNIOrpaMM B NaMsTy.
HaxkaTtne kKHonku «Beog» n
nocneayowero BBoaa napons
NPUBOAUT K OYMCTKE NaMsiTH
ocuMAAorpaMm

CBoboa. namsaTh, C:

NHdopmMaums o ceoboaHoM
NaMsaTV B CEKYHAAX

Ceoboa. namsaTb, %:

MHdopMaums o ceoboaHou
NaMsaTU B MPOLIEHTaX

WHdopmaumnst 06 nsgenun

3A0 «PAONYC
ABTOMaTUKa»
«Cunpuyc-TH», ncnonHexnune
3aBoACKON HOMEp

Bepcus MO
M3MeHeHne ycTaBoK: AaTa
1 BpeMms

Bpems 1 gata nocnegHero
N3MEHEHUS YCTaBOK

<YcraBkun>
Habop 1

YctaBku obwme

Urom, KB 6—220 (10)
Pexxum curh. Henp/1c/2c/3c/5c/
10c/ 20 c
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YepepoBaHue a3

Mpamoe / O6paTHoe

THHIN OTkn / Bkn
YcrtaBku 3MH-1 QyHKUMA Otkn / Bkn
Uy, B 5,0—-99,9 (60,0) BTOpPMYHOE
7, C 0,20-99,99 (1,00)
Bxon Paspew / Bnokup
KoHTpons U BBOAA Otkn / Bkn
CurHan Otkn / Bkn
YcraBku 3MH-2 QyHKUMA Otkn / Bkn
Uy, B 5,0-99,9 (60,0) BTOpPU4YHOE
7, C 0,20-99,99 (1,00)
Bxon Paspew / Bnokup
KoHTponb U BBOAA Otkn / Bkn
CurHan Otkn / Bkn
YcTtaBku 3MH-3 OyHKUMA Otkn / Bkn
Usy, B 5,0—99,9 (60,0) BTOpPMYHOE
7, C 0,20-99,99 (1,00)
KoHTpons U BBOAA Otkn / Bkn
CurHan Otkn / Bkn
YcraBku 3MH QyHKUMS Otkn / Bkn
Ucpas B 60,0-130,0 (120,0) BTOpU4HOE
T cpas C 0,20-99,99 (10,00)
Usossp, B 60,0—130,0 (105,0) BTOpMYHOE
7T o3, C 0,20-99,99 (20,00)
Bxon Pa3pew / Bnokup
CurHan OTtkn / Bkn
YcTtaBku 333 1 30P 3Uj 333, B 0,5-99,9 (30,0) BTOpPUMYHOE
7, C 0,05-99,99 (3,00)
3Up 30, B 5,0—150,0 (130,0) BTOpMYHOE
CurHan OTkn / Bkn

YcraBkn TH

U KOHTPO/I4r B

5,0—120,0 (80,0) BTOpMYHOE

Us korreons, B

3,0—99,9 (6,0) BTOPMYHOE

Y HAJINYU1 5, B

5,0—99,9 (80,0) BTOpHn4HOE

Uoreyrereug B

5,0—99,9 (50,0) BTOPU4YHOE

Twevcre. 7 C

0,20—99,99 (10,00)

KoHTakt aBT. 1 TH HP / H3
KoHTakT aBT. 2 TH HP / H3
CvrHan Hewncnp. TH Otkn / Bkn
CurHan oTk/Ito4eHns Otkn / Bkn
aBToMata 1 TH

CurHan oTk/Ito4eHns Otkn / Bkn
aBTomaTta 2 TH

CurHan ot Han. U Otkn / Bkn
CurHan ot otc. U Otkn / Bkn

YcTaBku BM 610knpoBku

Bug 6nokmpoBku

BM / Komb (c yyetom Uy)

U/7MHI B

5,0—99,9 (80,0) BTOpN4HOE

U koms B 3,0—99,9 (5,0) BTOPUYHOE
CurHan Otkn / Bkn

YctaBkn ABP QyHKUMA Otk / Bkn
7, ¢C 0,10—99,99 (10,00)
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KoHTp. ABT. TH Otkn / Bkn
KoHTponb 3Ug Otkn / Bkn
Myck ot 3MH-1 Otkn / Bkn
Myck ot 3MH-2 Otkn / Bkn
Myck ot 3MH-3 Otkn / Bkn
Myck ot AYP-1 Otkn / Bkn
Myck ot AYP-2 Otkn / Bkn
Myck ot AYP-3 Otkn / Bkn
CvrHan OTtkn / Bkn

Ycraskn BHP OyHKUMS Otkn / Bkn
KoHTp. Ugsopa 1 haza / 3 dasbl
OuepenHocTb B-C/C-B
U B 30,0—99,9 (80,0) BTOPUYH.
7, C 0,10—99,99 (10,00)
Trapan, C 0,10—99,99 (1,00)
CvrHan OTtkn / Bkn

YcraBkn AYP-1 OyHKUNS Otkn / Bkn
F Iy 45,00—51,00 (47,50)
7, C 0,10—99,99 (0,20)
bnokumposka no dF/dt Otkn / Bkn
Bxon Paspew / bnoknp
CurHan Otkn / Bkn

YcraBku AYP-2 DyHKUMS Otkn / Bkn
F Iy 45,00—51,00 (48,00)
AF3035, My 0,05—0,60 (0, 10)
7, C 0,20—99,99 (10,00)
Bnoknposka no dF/dt Otkn / Bkn
Bxop Pa3pew / bnokup
CurHan OTkn / Bkn

YcraBku AYP-3 DyHKUMS Otkn / Bkn
F Ty 45,00—51,00 (48,50)
7,¢C 0,20—99,99 (20,00)
Bnoknposka no dF/dt Otkn / Bkn
Bxon Pa3pel / Bnoknp
CvrHan OTtkn / Bkn

YcTtaBku 06uwmne AYP Pexxum AYP Henp / Cnea / Umn
U B 20,0—99,9 (60,0) BTOPM4HOE
Ty C 0,10—10,00 (1,00)
dF/dt, Tu/c 0,1—10,0 (5,0)

Ycraskn YAIB OyHKUNS Otkn / Bkn
F Iy 45,00—51,00 (49,50)
7, C 0,20—99,99 (30,00)
Tpaze, C 0,00—99,99 (10,00)
U B 20,0—99,9 (85,0) BTOPM4HOE
Bxon Pa3pew / bnoknp
CvrHan Otkn / Bkn

YcraBku 3MY OyHKUNS Otkn / Bkn
F Iy 45,00—65,00 (53,00)
7,C 0,20—99,99 (10,00)
U B 20,0—99,9 (80,0) BTOPMYHOE
CurHan Otkn / Bkn
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YcTtaBku Bxoaa 1

T,c 0,00-99,99 (0,00)
AKTUBHBI YpOBEHb «0» [ «1»
Ha3HauyeHuve cM. Tabnuuy XK2

Nmsa (ToNbKo ans curHana)

12 cnmBOoOB

CurHan

Otkn / Bkn

YcTaBku Bxoaa 2

T,c 0,00-99,99 (0,00)
AKTMBHbIV YPOBEHb «0» [ «1»
Ha3sHayeHue cM. Tabnauuy XK2

Mms (TonbKo Ans curHana)

12 cumBonoB

CurHan

Otkn / Bkn

YcTaBku Bxoaa 3

T,c 0,00-99,99 (0,00)
AKTUBHBIN YPOBEHb «0» [ «1»
Ha3HaueHue cM. Tabnumuy XK2

Mms (TonbKo Ans curHana)

12 cnmBonoB

CurHan

Otkn / Bkn

YcTtaBku Bxoaa 9

T, C 0,00—99,99 (0,00)
AKTMBHbIV YPOBEHb «0» [ «1»
Ha3HayeHue cM. Tabnaumuy XK2

Mms (TonbKo Ans curHana)

12 cumBonoB

CurHan

Otkn / Bkn

YcTaBku pene 1 Touka cM. Tabnumuy X3 (Cpab. ABP)

Tcpas C 0,00-99,99 (0,00)

T3035p, C 0,00—99,99 (0,00)

Pexxum be3 dmkc / C dukc / Umn
YcTaBku pene 2 Touka cM.Tabnuuy X3 (Cpab6.3MH-1)

Tcpas C 0,00—99,99 (0,00)

T5035p, C 0,00—99,99 (0,00)

Pexxnm be3s ¢dnkc / C dukc / Umn
YcraBku pene 3 Touka cM.Tabnuuy X3 (Cpab.3MH-2)

Tcpas C 0,00—99,99 (0,00)

T5035p, C 0,00—99,99 (0,00)

Pexxum be3 ¢pukc / C dmkc / Umn
YcTtaBku pene 4 Touka cM. Tabnumuy X3 (Cpab.AYP-2)

Tcpas C 0,00—99,99 (0,00)

Tsa38e, C 0,00-99,99 (0,00)

Pexxum be3 dmkc / C dukc / Umn
YctaBku pene 5 Touka cM. Tabnuuy X3 (He nogkn.)

Tceas, C 0,00—99,99 (0,00)

Tsa38e, C 0,00-99,99 (0,00)

Pexxum be3 dmkc / C dukc / Umn
YcTaBku pene 6 Touyka cM. Tabnuuy XK3 (He noakn.)

Tcpas, C 0,00—99,99 (0,00)

Ts0388, C 0,00-99,99 (0,00)

Pexxum be3 dmkc / C dukc / Umn
YcTasku pene 7 Touyka cM. Tabnuuy X3 (Cpab.AYP-1)

Tceas C 0,00—99,99 (0,00)
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T038p, C 0,00-99,99 (0,00)
Pexxum be3 dukc / C dukc / Umn
YctaBku pene 8 Touka cM. Tabnuuy X3 (Cpab. 3MH)
Tepas C 0,00-99,99 (0,00)
Ts038, C 0,00-99,99 (0,00)
Pexxum be3 dukc / C dukc / Umn
YcTtaBku pene 9 Touyka cM. Tabnuuy X3 (He nogkn.)
Tcpas C 0,00-99,99 (0,00)
T038p, C 0,00-99,99 (0,00)
Pexxum be3 dukc / C dukc / Umn
Yctasku pene 10 Touka cM. Tabnuuy X3
(OtcytcrBme U cekummn)
Tepas C 0,00-99,99 (0,00)
T038p, C 0,00-99,99 (0,00)
Pexxum be3 dukc / C dukc / Umn
YcTaBku ceeToamoa Touyka cM. Tabnuuy X3 (He nogkn.)
Tepas C 0,00-99,99 (0,00)
Pexxnm be3 dukcaummn / C dmkcaumei
MuraHue Otkn / Bkn
<YcrtaBku> | AHanorm4Ho Habopy 1
Habop 2

<YctaBkn>

Ha6op 1 — Habop 2

3anpoc NoATBEPXAEHUS C

KonupoBa- BBOAOM Mapons
Hue
Habop 2 — Habop 1 3anpoc noaTeepXxaeHus C
BBOAOM Naposnsi
Hactpoiikn | Obuwme HaTa XX XX XXXX
Bpems XX XX XX
[exypHasi NoacBeTKa Bkn. / Otkn.
OCLI,VU'U'IOI_paCb Tmakc oc, C 1,00—20,00 (5,00)
T poasapwiry C 0,04—1,00 (0,04)
Trocreasan C 0,04—10,00 (0,04)
T riporpammy C 0,10—10,00 (1,00)
Pex. 3anucu Nepesan / OcTaHoB
ABap. OTK/. OTkn / Bkn
Touka 1 Cnu1coK B Tabnuue .2
Pexxum 1 MNpamo-cnen /
nHeep-cnes /
npsmo-gukc /
nHBep-mKC
Touka 5 Cnu1coK B Tabnuue .2
Pexxum 5 MNpamo-cnen /
nHeep-cneq /
npsmo-gukc /
nHBep-umKc
CVHXpOHU3aLMS NMnynbc CekyHga / MuHyTa / Yac
MopT Otkn / RS485 / OnTpoH
MopT USB MpoTokon | Modbus
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Homep B cetn Modbus

1—247

CkopocTtb nepegaun, 6og

1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200

MpoBepka Ha YeTHOCTb

Het/4yeT/He4yeT

KonnyectBo cTton-6umt 1/2
MopT RS485-1 MpoTokon Modbus
Homep B cetn Modbus 1—247

CkopocTb nepegauu, 604

1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200

lNpoBepKa Ha YeTHOCTb

Het/uet/HedveT

KonuyectBo cton-6mt 1/2
MopT RS485-2 MpoTtokon Modbus
(ans ucnonHennsa U1) Homep B cetn Modbus 1—247

CkopocTtb nepegaumn, 6og

1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200

MpoBepka Ha YeTHOCTb

Het/4yeT/HeuyeT

KonnyectBo cTton-6umt

1/2

MopT Ethernet
(ans ncnonHeHns U3)

MpoTtokon MODBUS TCP / M3K61850
IP agpec XXX XK XXX XXX
Macka noacetu XL XXX XXX XXX
LLinto3 XXX XK XXX XXX

1. HaxaTve kHomku «BBoa» MpMBOAWT K MEPEX0AY HA HWKECTOSLMIA YPOBEHb AManora uam Bbibop Bbl-

6paHHOro AencTBuS UM napameTpa.

2. Lnknnyeckuii nepebop napamMeTpoB B Npeaenax OfHOMN rpynmbl OCYLLECTBNAETCS KHOMKaMU «T» 1 «d»,
3. Bblbop Hy)XHOWN Ansi peAakTUpOBaHUM UMGPbl B 3HAYEHUW YCTABKN OCYLLECTBSIETCS KHOMKAMMU «—» U

K>,

4. BbIx0/] Ha BbILLECTOSLLNIA YPOBEHb ANANIOra OCYLLIECTBNISETCA KHOMKOMN «Bbixoa».
5. NMoAaYepKUBAHNEM UM YACTIOM B CKOBKAX YKa3aHO 3HauYeHMe «Mo YMOMUaHUIo®,

Tabnuua X.2 — Bo3aMoXHbIe (PYHKLMK NPOrpaMMMPyEMbIX BXOA0B

OTtobpaxkaemasi HQANMCb Ha
OyHKUNA
MHAMKaTope
Bxop He ucnonb3yeTtcs (Npu 3TOM Tekyllee COCTOsIHWE BXOAa, TeM He MeHee, | He noakn.
MOXeET 6bITb CYMTAHO MO JIMHUM CBA3W M 3aMMCbIBAETCA B OCUWANIOrpaMmy)
Bnokuposka AYP bnok. AYP
bnokunposka YAIB bnok. YAMNB
Bnoknposka 3MH Bnok. 3MH
bnokunposka 3MH-3 bnok. 3MH-3
Bnokunposka 3MH Bnok. 3MH
Bnokuposka ABP bnok. ABP
Bnokuposka BHP bnok. BHP
Bnokuposka 3M4 Bnok. 3M4
BHELUHWI curHan BHeww.curHan
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Tabnumua X3 — Bo3MOXHbIE TOYKM NOAKNIOYEHMS AONONHUTENbHBIX BbIXOAHbLIX pene n CurHasbHOro CBeEToanoaa K

BHYTPEHHEW (hyHKLIMOHAbHOM IOMMUYECKon cxeMe ycTpoincTBa «Cupuyc-TH»

Touka NoakoYeHNs Ha YHKLIMOHANbHOMN NTOMMYECKON CXeMe

OTtobpakaemasi HaanNUCb Ha
XK nugnkatope

He noaknioyeHo He nogk.
Myck 3MH-1 Myck 3MH-1
Myck 3MH-2 Myck 3MH-2
MNyck 3MH-3 MNyck 3MH-3
Myck 3MH Myck 3MH
MMycK 3almMThl OT 3aMbIKaHWUI Ha 3eMJTI0 Myck 333
Myck 3aWwmTbl OT heppope3oHaHca MNyck 30P
CpabatbiBaHne 3MH-1 3MH-1 cpab.
CpabatbiBaHne 3MH-2 3MH-2 cpab.
CpabatbiBaHve 3MH-3 3MH-3 cpab.
CpabatbiBanne 3MH 3MH cpab.
CpabaTbiBaHWe 3aLMTbl OT 3aMblKaHU Ha 3eEMJI0 333 cpab.
CpabatbiBaHue 3almTbl OT (heppope3oHaHca 3PP cpab.
BHewHwii Bxoa 1 Bxoa 1
BHewHuI BXoAa 2 Bxog 2
BrewHuin Bxoa 3 Bxoa 3
BHewHwii Bxoa 4 Bxon 4
BHelwHwii Bxoa 5 Bxoa 5
BHewHwit Bxoa 6 Bxon 6
BHewHui BXoa 7 Bxop 7
BHelwHwii Bxoa 8 Bxog 8
BHewHwit Bxoa 9 Bxoa 9
MNyck ABP MNyck ABP
CpabaTtbiBaHne ABP ABP cpab.
OTK0YeHMe CEKUMOHHOrO BbikYaTtens ot BHP OTtkn. CB
BrsioueHne BBOAHOroO BbikNoYyartens ot BHP Bkn. BB
Myck AYP-1 Myck AYP-1
Myck AYP-2 Myck AYP-2
Myck AYP-3 Myck A4YP-3
Myck YAIB Myck YAIB
CpabatbiBanne AYP-1 AYP-1 cpab.
CpabatbiBaHne A4P-2 AYP-2 cpab.
CpabatbiBaHne AYP-3 AYP-3 cpab.
CpabatbiBaHue coBMelieHHon AYP (AYP-1 n AYP-2) CosM. AYP
CpabatbiBaHne AYP AYP cpab.
CpabatbiBaHne HYAMNB YAIB cpab.
lNycK 3aWwuTbl OT NOBbILLIEHWUS YACTOThbI Myck 3M4
CpabaTbiBaHWe 3almMThl OT NOBbLILWEHNS YaCTOThI 3MNY cpab.
KOMBMHMPOBaHHBIV MYCK MO HaMNpsihKEHWIO Myck no U

Hannuve HanpshkeHus Ha BBoge

Hannune UsB

Hann4yve HanpsikeHust Ha cekumm

Hannumne Ucek

OTCyTCTBME HaNpshKEHMS Ha CeKLMK OtcyT. Ucek
HeuncnpasHocTb TH Heuncnp. TH
AsToMat TH oTkntoyeH (fitoboit 13 2-x) ABT. TH oTKn.
U, HencnpasHoctn TH U, TH

U, KOMBUHMPOBaAHHOIo Nycka no U U, BM
CurHanusaums (napannensHo pene «CurHan») CvirHan
Otka3 (napannensHo pene «0Tkas») PaboTa
Pa3pelweHne AYP No HanpsXeHuto Pa3p. U A4P
PazpeweHve YAIB no HanpsXXeHWo Pa3p. U YAIB
LnHka 3MH 3MMH wuHka
Bosspart 3IH 3IMH Bo3BpaT
Myck BHP MNyck BHP
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Tabnuua X4 — Touku BHyTPEHHEN PyHKLMOHANbHON TIOrMYECcKON CxeMbl YCTpoMCTBa «Cupuyc-TH», no

NO6OMY M3MEHEHMIO CUHAMa Ha KOTOPbIX MPOM3BOAMTCS 3aMMCb B apXMB COBbITUM

To4yka (pyHKLMOHAIBHOWN NIOrMYECKON CXEMbI

BHewHss 6nokuposka AYP

BHewHss 6noknposka YAIB

BHewHsas 6nokmposka 3MH

BHewHsas 6nokuposka 3MH-3

BHewHsiss 6nokmposka 3MH

BHewwHsa 6nokmposka ABP

BHewHsas 6noknposka BHP

BHelwHAs curHanusauns

OnepatusHas 6nokunposka 3MH

OnepaTtuBHas 6nokunposka 3MH

OnepaTnBHas 6nokmposka ABP

OnepatuBHas 6nokuposka BHP

OnepaTtvsHasg 6noknposka AYP

OnepatusHas 6nokunposka YAINB

BHewHui Bxoa 1

BHewHuit Bxoa 2

BHewHui Bxoa 3

BHewHui Bxoa 4

BHeluHuni Bxog, 5

BHewwHuIt BXxoa 6

BHewHui Bxon 7

BHewHuit Bxoa 8

BHewHuit BXxoA 9

MporpamMmmupyemoe pene 1

MporpamMmMupyemMoe pene 2

MporpamMmmupyemoe pene 3

MporpamMmmupyemoe pene 4

MporpamMmmupyemoe pene 5

MporpamMmMupyemoe pene 6

MporpamMmMupyemoe pene 7

MporpamMmmupyemoe pene 8

MporpamMmMupyemMoe pene 9

Mporpammupyemoe pene 10

U, HencnpaBHocTK TH

HeuncnpaBHocTb TH

OtknoyeHne asToMaTta TH (nmoboro us 2-x)

Hanun4yve HanpsXeHus cekunm

OTCyTCTBME HAMpPSHKEHUSI CEKLMU

[MycK No Hanps»KeHuto

U, koMBUHMpOBaHHOro nycka no U

Myck 3M4

CpabatbiBanue 3MN4

Myck ABP

CpabatbiBaHne ABP

Myck BHP

Hanunuve Hanps)keHns BBoaa

OtkntoyeHne CB

BkntoueHne BB

Myck 3MH-1

CpabaTtbiBanne 3MH-1

Myck 3MH-2

CpabaTtbiBaHne 3MH-2

Myck 3MH-3

CpabaTtbiBanne 3MH-3
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Myck A4P-1

Myck A4P-2

Myck AYP-3

Myck YAIB

CpabatbiBaHne AYP-1

CpabatbiBaHue coBMelleHHon AYP (AYP-1 n AYP-2)

CpabatbiBaHne A4P-2

CpabatbiBaHne AYP-3

CpabatbiBaHne HYAMB

Myck 333 (3almThl OT 3aMblKaHWUI Ha 3eMt0)

Myck 3PP (3awwmnThl OT heppope3oHaHca)

CpabaTbiBaHWe 3alUMTbl OT 3aMblkaHWui Ha 3emnto (333)

CpabaTtbiBaHue 3awmTthl 0T dheppope3oHaHca (30P)

Myck 3MH cpab.

Myck 3MH Bo3Bp.

CpabatbiBaHne 3MH

CurHanusaums (napannenbHo pene «CurHan»)

C6poc (nobori — no J1.C., No ANCKPETHOMY BXO/Y, OT KHOMKMK)

KHonka «C6poc»

2-11 Habop YCTaBOK

Pabota (napannensHo pene «0OTKas»)

OnepatvBHasg 6nokmposka 3M4

Pa3peweHune ot Bxoga 3MH-1

Pa3peweHune ot Bxoga 3MH-2

ABTtoMaT 1 TH oTkNto4eH

ABTomaT 2 TH oTkntoueH

Bxoa «C6poc curHanusaumum»

Bxog Nyck 1 ABP

Bxoga Myck 2 ABP

Pa3pelueHue ot Bxoga AYP-1

Pa3peleHne ot Bxoga A4P-2

Pa3pelweHue ot Bxoga AYP-3

Pa3peleHne ot Bxoga YAIB

Bxoa KoHTponb TH no U

Bxop PI'B BB

Bxon PINMO BB

Bxoa PrB CB

Pa3pelueHue ot Bxoga 3IMH
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MNPUNOXEHUE U
(obsizaTensHoe)

NHdopMaLms 06 obecneyeHnn COBMECTUMOCTU C paHEE BbIMYLLIEHHLIMU YCTPOUCTBAMM

HacTtoswee ncrnonHeHwne YCTDOﬁCTB obnagaet paClnpeHHbIMN BO3MOXXHOCTAMU NpOrpaMMmMpoBaHuUa He-
KOTOPbIX BXOAHbLIX CUrHANO0B U BbIXOAHLIX pene. [Ans obecneyeHusi NMosIHOM COBMECTUMOCTY C paHee BbINyLWEHHbI-
MU NPOEKTAMM HeobxoaMMO 3afaTb YCTaBKM B COOTBETCTBUU C Tabnuuen U.1.

Tabnuua U.1 — YcraBku gna obecnedyeHnss COBMECTUMOCTU

3MH-1 KoHTponb UBBoga OTtkn
3MH-2 KoHTponb UBBoza OTKn
3MH-3 KoHTponb UBBoaa OT1KN
A4YP-3 OyHKUNS OT1KN
BHP DyHKUMS OTtkn
333 n 30P Usop 150 B
Bxoapbl Bxoa 1 QyHKUMS BHewwl.curHan
AKTUMB.YpPOBEHb «1»
Bxop 2 QyHKUMA BHewl.curHan
AKTUMB.YpPOBEHb «1»
Bxon 3 QyHKUMA BHewl.curHan
AKTUB.YpPOBEHb «1»
Bxop 4 QyHKUMSA bnoknposka ABP
AKTMB.YpPOBEHb «1»
Bxoa 5 QyHKUMSA bnokuposka ABP
AKTUB.YpOBEHb «1»
Bxop 6 QyHKUMSA bnokuposka ABP
AKTUB.ypOBEHb «1»
Bxop 7 QyHKUMSA bnokuposka ABP
AKTUB.ypOBEHb «1»
Bxon 8 QyHKUMS He nopkn.
AKTUB.YpOBEHb «1»
Bxon 9 PyHKUMA BHew.curHan
AKTMB.YpPOBEHb «1»
Pene Pene 1 Touka CpabatbiBaHne ABP
Tepas, C 0,00
Tso38p, C 0,00
Pexxnm be3 dmkcaumm
Pene 2 Touka CpabatbiBaHne 3MH-1
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Tcpas, C 0,00
Tso3sp, C 0,00
Pexxnm nmn.
Pene 3 Touka CpabaTtbiBanHne 3MH-2
Tcpas, C 0,00
Tso3sp, C 0,00
Pexxnm nmn.
Pene 4 Touka CpabaTtbiBaHne AYP-2
Tcpas, C 0,00
038P, C 0,00
Pexxum be3 dukcauum
Pene 7 Touka CpabatbiBaHue AYP-1
Tcpas, C 0,00
Ts038p, C 0,00
Pexxum be3 dukcaumm
Pene 8 Touka CpabatbiaHue 3MH
Tcpas, C 0,00
Tso3sp, C 0,00
Pexxum be3 dukcaumm
Pene 10 Touka OtcyTctBye U cekumm
Tcpas, C 0,00
Tso3sp, C 0,00
Pexxum be3 dukcauum

MNpumeyaHns:
1. Pa3beM X1 He ucnonb3yeTcs.

2. ®yHKums Bo3BpaTa AYP B MCXOAQHOE COCTOSIHME BbIMOJSIHEHA C MOMOLLBIO KHOMKM «COpOoCc» npu yCnosmu
Hannums 61OKMNPYIOLMX ANCKPETHBIX CUrHanos AYP.

3. Bxop, «[Ilyck 3 ABP» He peanu3oBaH.

4. BMecTo nporpamMMmupyeMmbix pene 1, 2 1 3 B paHee BbiMyLLEHHbIX YCTPOMCTBax B AAHHOM YCTpOWCTBE
cneayeT WUCMoNb30BaThb NMporpamMMmupyeMble pene 5, 6 U 9 COOTBETCTBEHHO, BblIBEAEHHbIX Ha TE XKE BbIXOAHbIE
K/IEMMbI.
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MPUNOXEHWE K
(cnpaBo4yHoE)

DfieMeHTHl CbYHKLl,VIOHaJ'IbeIX N NOrnM4yecknx Cxem

lMNepesanyckaemMbln
ogHoBubpaTop A

— J_/J_L | Bxog |_ —

A\ 4
~—

Bbixog

A\ 4
—_

Ecnu t Ha anemeHTe He ykasaHo, TO ANUTENBHOCTbL
BbIXOAHOrO MMMynbca paBHa OQHOMY
NPOrpaMMHOMY LMKy YyCTponcTBa (0KOMo 5 mc)

OnemeHT 3aaepxKu p
. Bxon R
I / 1 7 t
A
Bbixoq S t
t t i
RS - Tpurrep
(memory) R[S ]|Q
T —_
S Q 8 ? ? CwurHan cbpoca Tpurrepa R
— R 11010 nMeeT NPUopUTET Nnepes
11110 CUrHaroOM YCTaHOBKU S
BuctabunbHoe
pene “1" “0" Q
— 1 0 O Hpenbluymee COCTOdAHUNE
0|1
— 1101|0
0 1 1 | 3anpewenHas komGuHaLms

CeToaunoa Ha nepeaHei naHenu

'\'\
—:IE— KHonka Ha nepegHen naHenm
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A|B
A | B A B 0|1
Oo— —0 — 110
Jlornyeckoe «HE»
wnn (NOT)
A AlB]C
1
_C Jlornyeckoe «UNMN» 8 ? (1)
B (OR) 110 |1
1 1 1
A AlB|C
& C 0010
. Jlornyeckoe «N» ol11o0
B (AND) 11010
1 1 1
A AlB]C
=1
_C WNckntovatowee «NNMA» 8 (1) ?
B (XOR) 11011
1 110
A -U B c A >YcraBku | B =1
N | paBHeHWe NoaBoaNMOro
3Ha4yeHus ¢ 3a4aHHON A =YcraBke | B=1
VeTaBka yCTaBKoM (C rmcTepesncom) A<VYcraskm | B=0
la MAX
1B BblaeneHne makcmmarnsHOro | = la Ie. |
Ic aHaueHms (13 mogynei senmunn) | - Max (1a, 18, Ic)
Ua
Us Y. U, BbiuncneHve obpaTHoii S
nocrenosarenbHOCTH g. - U,+Ug-e™+U. e
Uc | (HanpsKeHna nnu Toka) 2 3
K BbixogHoe pene
_
unm YcTaBka KoHurypaumm
S
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