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HacToswee pyKoBOACTBO MO 3KCNyaTaunm npeaHasHayeHo A1 03HAKOMJIEHUS C BO3MOXHOCTSMM, NPUH-
umMnamMn paboTbl, KOHCTPYKUMEN M MpaBuUiaMM 3KCrUlyaTauuW, XpaHEHWs, TPaHCMOPTMPOBaHUS U YTUIM3aUMK
MMKPOMNPOLIECCOPHOro YCTPOMCTBA 3almTbl «Cnupnyc-2-Bb».

Mpu akcniyaTaumm yCTPOMCTBa, KpoMe TpeboBaHWMIM AaHHOMO PYKOBOACTBA MO 3KCnJyaTaumm, Heobxoau-
MO cobnoaaTb 0bwme TpeboBaHUs, YCTaHaBMBAEMbIE MHCTPYKUMAMW M NpaBuiaMyM 3KCMyaTauum YCTPOWUCTB
penenHom 3almThl U aBTOMAaTUKN SHEPrOCUCTEM,

K skcniyaTaumMm MMKpONPOLLECCOPHBIX YCTPOMCTB 3aluMThbl AOMYCKAOTCS ML, M3yymBLUME HacTosiwee P
M NpoLLeaLMe NPOBEPKY 3HAHWIN NPaBWUA TEXHUKM 6€30NacHOCTM M 3KCMyaTaumm 3NeKTPOYCTAHOBOK 3NeKTpuYe-
CKUX CTaHLUMN 1 NOACTaHLIMM,

Mepen yCTaHOBKOM YCTPOMCTBA peKOMEHAYETCS NMPOM3BECTU MPOBEPKY €ro TEXHUUYECKMX XapaKTeEPUCTUK B
NabopaTopHBbIX YCIOBUSIX.

BWHT 3a3eMnieHust yCTpOWCTBa AO/MKEH OblTb COEAMHEH C KOHTYPOM 3a3eMsieHusl MOACTaHUMWM MEeAHbIM
NPOBOJIOM CEUYEHNEM He MeHee 2 MM,

KaTeropuuyecku 3anpeLyaeTcs NOAKIOYEHNE YCTPOMUCTBA C UCMOMTHEHNEM MO HaMpPSHKEHUIO OMepaTUBHOMO
nutanmsa 24, 48 n 110 B NOCTOSIHHOrO TOKa K ornepaTMBHOMY Hanpsbkenuto 220 B, Tak Kak 3TO NpuBOAMT K
BbIXOAY YCTPOMCTBA U3 CTPOS.

KOHCTpyKUMSA YCTPONCTBa BLIMOSHEHA MO MOAY/LHOMY MPUHLMMY, MO3BONSIOWEMY MOCTaBASATb YCTPON-
CTBa C pa3nMYHOM annapaTHoW KoHdurypaumein. KoHdburypaums ycTpoicTea aomkHa obecneumBaTh BbINOSHEHME
(yHKUMIN P3A KOHKPETHOIO NPUCOEAMHEHUS U COrNacoBbIBaTLCSA NPU OPOPMIEHNM 3aKa3a Ha NMOCTaBKy.

MonHoe Ha3BaHWe YCTPOMCTBA COCTOMT U3 CNIEAYIOLWMX 3IEMEHTOB:
Ycrponcteo «Cupnyc-2-Bb-tA-nnnB-ss», rae
«Cnpuyc-2-Bb» — pmpmMeHHOe Ha3BaHWe yCTPOMCTBa,
tA — ncnonHeHne yCTpomcTBa No HOMMHaNBHOMY TOKY BTOPUYHOM 06MOTKM TT:
5A — ana HOMMHaNBLHOro Toka 5 A;
1A — ansg HoMMHanbHOro Toka 1 A;
NNNB — UCMOSTHEHWE YCTPOMCTBA MO HAMPSHKEHUIO OMEPATMBHOIO TOKa:
24B — pns HanpshkeHUst NMTaHus 24 B NOCTOSIHHOMO TOKa;
48B — ans HanpsbkeHust NuTaHus 48 B NOCTOSIHHOMO TOKa;
110B — pns HanpshkeHnst nuTaHns 110 B NOCTOSAHHOrO TOKa;
220B — ansa HanpsbkeHus nutaHus 220 B nocTosHHOro unmn nepeMeHHoro ToKa;
SS — UCMOJIHEHME YCTPOWNCTBa MO TPeTbeMy MHTepdENCy MMHUN CBA3K:
M0 — 6e3 TpeTbero uHTepdeiica;
N1 — ans ucnonHenns c nHTepgeincom RS485.

Mpumep 3anucy ycTponctea «Cupnyc-2-Bb» ¢ HanpsbkeHneM onepaTuMBHOrO nuTaHus 220 B, HOMWHanb-
HbIM TOkOM TT 5 A 1 gononHuTensHbIM MHTepdencom RS485 npu 3akase:

«MUKpONpOLIECCOPHOE YCTPOMCTBO 3awuThl «Cupunyc-2-Bb-5A-220B-U1»
TY 3433-002-54933521-2009».

Pepakums ot 5 ceHTa6ps 2014 .
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CokpalleHus, ncrnosnb3yeMble B TEKCTE:
ABP — aBTOMaTM4eCKOe BKJIHOYEHME pe3epBa;
AlNB — aBTOMaTU4eCKOE MNOBTOPHOE BKJTIOYEHUE;
ALIM — aHanoro-uncpoBoi npeobpasoBaTenb;
AYP — aBTOMaTU4YeCKas YaCcTOTHas pa3rpys3ka;
BN — 6nok nuTaHus;
BHP — BoccTaHoBneHME CXxeMbl HOPMasbHOro pexuma (nocne ABP);
3MH - 3awmTa MUMHUMaNbLHOrO HarpsHKeHNs;
30® - 3awuTa ot 0b6pbIBa Pas;
NMC — nHTerpanbHasi MMKpOCXeMa;
K3 — KopoTKOoe 3aMblKaHue;
KPY — koMnnekTHOE pacnpeaenuTesnibHoe YCTPOMCTBO;
N3 — normnyeckas 3alumTa LWnH;
MT3 — MakcMMasbHas TOKOBas 3alluTa;
033 - ogHoa3Hoe 3aMblkaHWEe Ha 3eMJIo;
O3Y — onepaT1BHOE 3anoOMMHatoLLEee YCTPONCTBO;
M3Y — NOCTOsIHHOE 3aMoMMHaloLLEE YCTPOMCTBO;
PI1B — pene nonoXXeHns BbIKIOYaTENS — «BKJIIOYEHO»;
PO — pene NonoXeHUs BbIK/OYATENS — «OTK/TIOUYEHO>;
TT, UTT — n3mepuTenbHbIM TpaHcopMaTop ToKa;
YPOB — yCTPOWCTBO pe3epBUpOBaHMsl OTKA30B BbIK/OYaTeNs;
LY — WwuHbl ynpaBneHus;
SHI1 — sHeproHesaBuc1Mas NamsTb.
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1 OINUCAHWUE N PABOTA

1.1 Ha3Ha4deHwe nsnenus

1.1.1 YcTpolcTBO MpepHa3HayeHo A1 BbIMOJHEHUST PYHKUMIA penefiHON 3aliuTbl, aBTOMaTuKK, yrnpaB-
NEHNS U CUrHanu3auuM BBoAa HanpsbkeHneM 3-35 kB.

YCTpOWCTBO yCTaHaBNMBaeTCa B penelHbix otcekax KPY, KPYH n KCO, Ha naHensx u B wkadax B penen-
HbIX 3aax W MynbTax yrpaBieHUst 3M1eKTpoCcTaHumMi M noactaHumid 3—-35 kB. YCTpOWCTBO mpeaHasHayeHo Ans
3alMTbl BBOAOB CUCTEM LUMH MNOACTAHUMN, pacnpeaenuTenbHbIX MyHKTOB U T.4.

1.1.2 YcTpoicTBo sSIBNSIeTCS KOMOUMHUPOBAHHBIM MUKPOMPOLIECCOPHLIM TEPMMHANIOM penefiHON 3alumThbl U
ABTOMATMUKM.

MpuMeHeHWe B YCTPOMCTBE MOAYNbHOW MYNbTUMPOLIECCOPHON apXWUTEKTYpbl Hapsiay C COBPEMEHHbLIMU
TEXHONOMMAMN MOBEPXHOCTHOMO MOHTaXa 06eCneunmBaloT BbLICOKYH) HAAEXHOCTb, GOMbLUYIO BbIMUCAUTENBHYIO
MOLLHOCTb M ObICTPOAENCTBUE, @ TaKKe BbICOKYID TOYHOCTb M3MEPEHUS SNIEKTPUYECKMX BEMIMYMH U BPEMEHHbIX
WHTEPBaOB, YTO AAET BO3MOKHOCTb CHU3UTb CTYMEHW CEeNEKTUBHOCTM U MOBLICUTb YYBCTBUTENBHOCTb TEPMUHa-
na.

1.1.3 Peanu3oBaHHble B YCTPOUCTBE anropuTMbl (YHKLUMIA 3alUMThl MU aBTOMaTUKK, @ Takke CXeMbl Noa-
K/IIOYEHNS YCTPOWCTBA pa3paboTaHbl Mo TpeboBaHWMsSM K OTEYEeCTBEHHbIM cucTeMaM P3A B COTpyaHU4YecTBe C
npeacTaBUTENSIMU SHEPrOCUCTEM U MPOEKTHBLIX MHCTUTYTOB, UTO obecneumBaeT COBMECTMMOCTbL C annapatypow,
BbIMOSIHEHHON HA Pa3/IMYHON 3NeMeHTHON 6a3e, a Takke obneryaeT BHEAPEHWE HOBOW TEXHUKM MPOEKTUPOBLUM-
KaM W 3KCnyaTaumoHHOMY nepcoHany.

1.1.4 YCTpOMCTBO MOXET MPUMEHSTLCS A8 3alUWTbl 3/IEMEHTOB pacnpefenuTeNbHbIX CEeTEW Kak caMmo-
CTOsITENIbHOE YCTPOWCTBO, Tak M COBMECTHO C ApyrMMuM ycTpoucteamu P3A (Hanpwumep, AyroBOW 3almTOW,
3alMTON OT 0AHO(A3HbIX 3aMbIKAHUIA Ha 3eMJIIO, 3aLUMTOM LUKH U T.4.).

1.1.5 YcTponcTBO 0becrneymBaeT cneaytoLme aKCnyaTalMoHHbIE BO3MOXHOCTU:

—  BbINOSHEHME PYHKLMI 3alUMT, aBTOMATUKK U yrpaBieHus, onpeaeneHHbix My u MT3;

—  33flaHWe BHYTpeHHel KoHdurypaumm (BBOZA/BbIBOA, 3alUMT M aBTOMATMKK, BbIOOP 3alUMTHBLIX Xa-
PaKTEPUCTUK U T.4.);

—  BBOJA M XpaHeHMWe YCTaBOK 3aLUMT 1 aBTOMaTUKW;

—  KOHTPO/b U MHAMKALMIO MOMOXKEHUS BbIKNOYATENS, @ TaKKe KOHTPOSb UCMPaBHOCTM ero Lenen
ynpaBneHus;

— onpefeneHve Buaa nospexaeHus (npy cpabatbiBaHum MT3);

—  rnepeaady NapaMeTpoB aBapun, BBOA U U3MEHEHME YCTaBOK MO JIMHUM CBSA3M;

—  HernpepbIBHbIA OMNEPaTUBHLIA KOHTPOSb paboTocnocobHOCTM (CaMOAMarHoCTMKY) B TeYEHME BCEro
BpeMeHn paboThbl;

—  BNOKMPOBKY BCEX BbIXOAOB MPW HEMCTPABHOCTM YCTPOMCTBA ANSt UCKITHOYEHNUS NOXHBIX cpabaTbl-
BaHWUIA;

—  MofyyeHVWe AUCKPETHbIX CUMHANOB ynpaBneHus M OGOKMPOBOK, BblAa4dy KOMaHA YynpaBreHus,
aBapuHON 1 NpeaynpeanTeNbHON CUrHanu3aumu;

—  rabBaHWYeCKYyl0 pa3BA3KY BCEX BXOAOB M BbIXOAOB, BKOYAs MUTaHWe, AN obecneyeHuns: BbICo-
KO NOMEeX03alLUMLLIEHHOCTH;

—  BbICOKOE COMpPOTMBMIEHUE U MPOYHOCTb M30MSLUMM BXOLOB W BbIXOAOB OTHOCUTENBbHO KOpryca u
Mexzy cobon Ans NoBbILEHUS YCTOMUYMBOCTM YCTPOWCTBA K MEpPeHanpspKEHUsM, BO3HUKAOLWMM
BO BTOpPUYHbIX Lensax KPY.

1.1.6 ®yHKUMM 3aWMTbI, BbINOHSIEMbIE YCTPOUCTBOM:

—  TpexcTyneHyaTasi MakcuMasbHasi TokoBas 3awmTa (MT3) oT MexaydasHbIX NOBPEXAEHNIN C KOH-
TponeMm AByx unn Tpex asHbix TOKOB (J1l06asi CTyneHb MOXET UMETb KOMOMHUPOBAHHBLIM NycK Mo
HanpsbKeHWto, NepBble ABe CTYNeHN MOryT 6biTb BbIMOSHEHB! HANpPaBAEHHbIMK);

—  aBTOMATM4YeCKWUi BBOJ, YCKOPEHMS NMiobbIX CTyneHen MT3 npu ntoboM BKIHOYEHUW BbIKNOYATENS;

—  BO3MOXHOCTb paboThl MT3-1 B kauecTBe YCKOPSIOLLEA 0TCeYKHU;

—  3awWwuTa oT 0bpbiBa asbl NuTatowero ¢puaepa (300);

—  CMrHanu3aums oaHodasHbIX 3aMblkaHWI Ha 3eMJIK0 MO HaMPSHKEHUIO HYNEBOW NOCNeAoBaTebHO-
cTu;

—  3alMTa MMHMMANbHOro HanpsbkeHus (3MH);

—  3awwuTa ot notepu nutaHus (3rn);

—  norunyeckas 3awmTa wuH (13L).

1.1.7 ®yHKUMM aBTOMATUKM, BbINOSIHSIEMbIE YCTPOUCTBOM:

—  Oonepauum OTK/IKOYEHNS U BKJIIOYEHUS BbIK/OUATENS MO BHELWHWMM KOMaHAaM C 3allMTON OT MHO-
FOKPATHbIX BK/IIOYEHWI BbIKIOYATENS;

—  BO3MOXHOCTb MOAK/OYEHNSI BHELLHMX 3alUMT, HanpuMep, AyroBoW, Uan OT oaHO(a3HbIX 3aMblka-
HWUIA Ha 3eMNIto;

—  ¢dopmumpoBaHue curHana YPOB npu oTkasax CBOero Bbik/oyaTens;
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—  OTKJ/IOYEHME BbIKtoYaTens no Bxoay YPOB OT HMXKeCTOSALWMX BhIKoHaTenen;

—  ofHokpatHoe AllB;

—  bbicTpopencTeytowwee ABP C AEACTBMEM Ha BKJIHOYEHWE CEKLIMOHHOMO BLIK/IHOYATENs UM pe3epB-
HOro BBOAQ;

—  aBTOMaTU4ecKoe BOCCTAHOB/IEHWE CXEMbl HOPMarnbHOMo pexuMa nocne ABP.

1.1.8 JononHuTenbHble cepBUCHbIE (DYHKLUMK:

—  onpefeneHue MecTa NnoBpexaeHus npu cpabatbiBaHum MT3;

—  uMKcaumMsi TOKOB U HaMpsKeHWI B MOMEHT aBapuu;

—  M3MepeHue BpeMeHM cpabaTbiBaHUS 3aluMTbl U OTKIIOYEHUS BbIKoYaTens;

—  BCTPOEHHbIE Yacbl-KaneHaapb;

—  BO3MOXHOCTb BCTpanBaHusl YCTPOWUCTBA B CUCTEMY €AMHOMO TOYHOMO BPEMEHW CTaHUMWM WK noa-
CTaHuuu;

—  U3MepeHue TeKyLMX asHbIX TOKOB, HaNpPSXKEHMIN, MOLLHOCTY;

—  [OMOSHWUTESbHbIE pene U CBETOANOAbI C YHKLMEN, 3aAaHHON NoNb30BaTeneM;

—  uwndposon ocumnnorpad;

—  pEerucTpaTop CObbITUNA.

1.1.9 YCTpoNCTBO NpOM3BOAWUT M3MEPEHME IMEKTPUYECKMX MApPaMETPOB BXOAHbLIX aHaNOroBbIX CUMrHANOB
azHbIx TOKOB W HanpsdkeHwn Iy, Is Ig Us cexumn Us cexumn Uc cexum M DBYX NIMHENHBIX HanpsbkeHuid oT TH
pe3epBHOro UCTOUHWUKA Ugg pesepsa, Usc pesersa.

Mpn M3MEpeHUSX OCYLLECTBNSIETCS KOMMEHCaLUMsl anepuoanyeckon COCTaBAsIIoWEN, a Takxke punbTpaums
BbICLLUMX FAPMOHWUK BXOAHbIX CUrHanoB. [nsi cpaBHEHMS C yCTaBKaMM 3alUMT MCMONb3YETCS TOMbKO AEMCTBYHOLLEE
3Ha4yeHue NepBO FrAPMOHUKM BXOAHBIX CUrHAOB.

[ns ycTpaHeHusl CyLeCTBEHHOro M3MeHEeHWs Toka cpabaTbiBaHUS 3aLMThl NPU HACLILWEHWN MEePBUYHbIX
TpaHchopMaToOpOB TOKA B YCTPONCTBE NPeayCMOTPEHO BOCCTAHOB/IEHME CUMHYCOMAANbHON (hopMbl TOKa BMOTb A0
50% norpetuHocTn TT.

Mpn OTCYTCTBMN U3MepUTENBHOrO TpaHcdopmaTopa Toka B dase B Tok da3bl B paccumThiBaeTcs no dop-
myne

I,=—1,-1. (1)
HanpsixeHue HyneBoi NocnefoBaTeNbHOCTU 3L, paccumTbiBaeTcs No dopMyne
30U, =U,+U, +U, 2)

Ha ocHOBaHWMM M3MepeHHbIX NapaMeTpoB NPOM3BOAUTCS pacdeT CreayowmX BENNYUH:

- ﬂVlHel‘"leLX Hal'lpﬂ>KeHVIl7lv Uas cexupmn Usc cexumn Uca cexymn Uca pesersa;

— aKTVBHOW N PEaKTUBHOM MOLLHOCTH;

— COCTaBNSIIOLLMX NPSAMON M 06paTHOM nocneaoBaTensHocTn I;, Uy, I n Us.

1.1.10 dnemeHTHas 6a3a BXOAHbLIX M BbIXOAHLIX Lienei obecrneynMBaeT COBMECTUMOCTb YCTPOMCTBA C Jto-
6bIMKN YCTPOMCTBAMM 3aLUMUTLI M aBTOMATUKM pa3HbiX NPOM3BOAMTENEN — SNEKTPOMEXAHUYECKUMU, SNEKTPOHHBIMM,
MUKPOMPOLIECCOPHBIMY, @ TaKXKe COMpsXXEHNe CO CTaHAAPTHLIMU KaHaNaMun TeneMexaHuku.

1.1.11 YCTpoWCTBO MMeET KaHarbl CBS3M ANst Nepefayn Ha KOMMboTEP AaHHbIX aBapUMAHbLIX OTKITHOYEHUN,
MpOCMOTPa M W3MEHEHWs YCTaBOK, KOHTPOMS TEKYLLEro COCTOSIHUSI YCTPOWMCTBA, @ TakkKe AUCTaHLMOHHOro
ynpaBneHns BbIKTloUaTenem.

1.1.12 YCTpOWCTBO MOXET MOCTaBAATLCS CaMOCTOSTENBHO A/ UCMOMb30BaHUS Ha AEMCTBYHOWMX 06bek-
Tax Npu WUX MOAEPHM3aLUMM WM PEKOHCTPYKUMM. Kpome TOro, YCTPOMCTBO MOXET BXOAWUTb B KOMMJIEKTHblE
MOCTaBKM MpW KanMTanbHOM CTPOMTENLCTBE 3/EKTPO3HEPreTUYECKMX 06bEKTOB.

1.1.13 YcTpoicTBa M3roTaBnMBalOTC B KAMMaTMyeckoM ucronHeHnn YX3.1 no FOCT 15543.1 wm
FOCT 15150:

—  BepxHee paboyee 3HayeHWe TeMMepaTypbl OKpY>XXatoLwero Bo3ayxa npu akcnayatauum +55°C;

— HWKHee paboyee 3HayeHWe TemnepaTypbl OKPYXXalowero Bo3dyxa Npu 3KCayaTaumm MUHYC
20°C;

—  HWXKHee npefenbHoe paboyee 3HavyeHWe TemMnepaTypbl OKpYXaloLwero Bo3ayXa Npu 3KCryaTa-
umMm MuHYC 40°C (MpU CHWDXXEHUKU TemnepaTypbl Hke MUHYC 20°C OCHOBHbIE (DYHKLMWU 3aLUmThbI
COXPaHSOTCS, HO MH(OPMaLMs, oToBpaxxaeMas Ha XXMAKOKPUCTANIMYECKOM MHAMKATOpe, CTaHo-
BUTCSI HEUMTaEMON);

—  OTHOCUTENbHas BNaxHOCTb Npn +25°C — no 98%.

1.1.14 HomuHanbHble paboume 3HAYEHUSI MEXAHUYECKUX BHELUHMX BO3AENCTBYHOLWMX (hakTOpoB — MO
FOCT 17516.1 ang rpynnbl MEXaHNYECKOro UCMoNHeHus M7:

—  CMHycoupanbHasi BMOpaumsi B ananasoHe vactoT ot 0,5 go 100 My ¢ aMnauTyaon YCKOpeHUs
10 m/c? (1g), cTeneHb xectkocTn 10a;
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—  yhapbl MHOTOKPATHOrO JeNCTBMSA C MUKOBbLIM yAapHbIM yckopeHneM 30 M/c? (3g) M anuTenbHO-
CTbto AeicTBMS OT 2 Ao 20 Mc, cTeneHb XeCcTkocTu 1.

1.1.15 YcTpoicTBO NpeaHa3HavyeHo Ans 3KCMayaTaumn B Cleayowmx YCIoBusIX:

—  BbICOTa Hag ypoBHeM Mops He 6onee 2000 M, Npy UCMONb30BaHUM Ha GOMbLUEN BbICOTE HEOBXO-
AMMO WCMOMb30BaTb MOMPABOYHbLIN KOSMMULMEHT, YUMTLIBAIOLWMIN CHUXKEHUE 3NEKTPUYECKON
NpOYHOCTM u3onsaumn, cornacHo NMOCT 15150;

—  OKpy)alollasi cpefa — HEB3PbIBOOMACHas!, HE coAepykallasi TOKONPOBOASILLEN Mbl/IN, arpeCCUBHbIX
NnapoB M rasoBs, pa3pyLlaloLmMX N30NSLUMIO U MeTaNbI;

—  MECTO YCTaHOBKM AO/MKHO ObiTb 3allMLIEHO OT MonafaHust 6pbi3r, BOAbl, Macen, 3MyfbCUi, a
TaKke OT NPSIMOro BO3AENCTBUS COMTHEYHON paanaumu.

1.2 TexHuyeckune xapakTepucTuKu

1.2.1 OcHoBHble NapameTpbl U pa3Mepbl

1.2.1.1 TuTaHWe yCTPONCTBa OCYLLECTBSETCS OT UCTOYMHMKA nepeMeHHoro (oT 45 fo 55 '), NocTosiHHO-
ro MAM BbINPSMAEHHOMO TOKa HanpshkeHuneM 24, 48, 110 nam 220 B B 3aBUCUMOCTM OT WUCMOMHEHMsI. Pabouuit
[ManasoH OTK/IOHEHMS HanpsbkeHust nutainsa — +10/—20%.

1.2.1.2 MouwHocTb, noTpebnsieMass YCTPOMCTBOM OT WUCTOYHMKA OMEpPaTMBHOrO MOCTOSIHHOTO TOKa B Ae-
XYPHOM pexume — He 6onee 7 BT, B pexxuMe cpabaTtbiBaHns 3awmT — He 6onee 15 BT.

1.2.1.3 TabapuTHble pa3Mepbl YCTPOMCTBa He npeBbiwatoT 305x190x215 MMm.

1.2.1.4 Macca ycTpoiicTBa 6e3 ynakoBKW He NpeBbIlaeT 7 Kr.

1.2.2 XapakTepuctuku
1.2.2.1 XapaKTepuCTUKK YCTPOMCTBA YKa3aHbl B Tabnuue 1.
1.2.2.2 [ononHuTesnbHas norpewHoCcTb U3MepeHns TOKOB, a Takke AOMOSIHUTENbHas MOrpeLHoCTb cpa-
6aTbiBaHMSI 6/10Ka NPU M3MEHEHUM TEMMEepaTyphbl OKpYyXXatoLlen cpeabl B paboyeM AnanasoHe He npesbiwaeT 1%
Ha kaxaple 10°C oTHocuTenbHO 20°C.
1.2.2.3 [JononHuTenbHas NOrpewHoCTb M3MepeHust TOKOB M cpabaTbiBaHust 6/10ka NpyM U3MEHeHUN ya-
CTOTbl BXOAHBIX CUrHaNoB B AManasoHe oT 45 Ao 55 Ny He npeBblwaeT 2% Ha kaxabii 1 'y oTHocuTenbHo 50 u.
1.2.2.4 YCTpoWCTBO He cpabaTbiBaeT JIOXKHO M He NoBpeXaaeTcs:
— NPV CHSTUM 1 Nodadve OnepaTMBHOIO TOKa, a TAaKXKe Mpy NepepbiBax NUTaHUS No60i AnUTeNbHO-
CTW C NocneayowmM BOCCTaHOBIEHNEM;
—  Npu nogaye HanpsXeHUsi onepaTMBHOMO NMOCTOSIHHOMO TOKa 06paTHOM MONSIPHOCTK;
—  MpW 3aMblKaHUM Ha 3eMJII0 Lienemn onepaTuBHOMO TOKa.
1.2.2.5 YcTpoicTBo obecneumBaeT XpaHEHNE NapaMeTPOB HAaCTPOMKM M KOHMMIypauum 3almuT 1 aBToMa-
TMKN (YCTaBOK) B TeYeHue BCero Cpoka CnyXObl BHE 3aBMCMMOCTM OT HalMuMsi MUTAIOLLErO HampshkeHus. Xoa
YacoB M 3ahUKCMPOBAHHbIE AaHHblE B NaMATM COXPAHSIOTCA MpWU NponasaHuM OnepaTMBHOrO MUTaHMs Ha Bpems
[10 HECKOJIbKUX NET.
1.2.2.6 YCTpOWCTBO BbINOSHSET DYHKUMM 3alUmMTbl CO cpabaTbiBaHMEM BLIXOAHbLIX penie Npy MoJIHOM Mpo-
nagaHnyM onepaTUBHOMO MUTaHWS OT HOMUHANBbHOIO 3HaYeHUS:
— 0,6 ¢ ans ncnonHenus 220 B;
— 0,2 c ans ncnonHenuns 110 B;
— 0,05 c ana ucrnonHexun 24 B 1 48 B.
1.2.2.7 BpeMs roTOBHOCTM YCTPOMCTBA K paboTe nocsie nogayn onepaTMBHOMO TOKa HE MpPEBLILLAET:
— 0,4 c ana ucnonHeHun 110 B 1 220 B;
— 0,8 c ans ucnonHenuit 24 B n 48 B.
1.2.2.8 HapaboTka Ha 0TKa3 ycTpoiicTBa coctaBnsieT 100000 yacos.
1.2.2.9 YCTpOWCTBO COOTBETCTBYET UCMONHEHMIO IP42 no nuuesoi naHenu u IP20 no octanbHbIM B COOT-
BeTcTBuM ¢ FOCT 14254 (M3K 70-1, EN 60529), KpoMe KneMM NOAK/IIOYEHUS TOKOBLIX LiENei.
1.2.2.10 2neKkTpuyeckoe CONPOTUBNEHNE U30NAUNUA MEXY HEe3aBUCUMbIMU 3MEKTPUYECKMMU LENSMU U
MeXay 3TUMM LensMmn 1 KOprycoM B XONOAHOM COCTOSIHUM COCTaB/IsIeT:
—  He MeHee 100 MOM B HOpMasbHbIX KIIMMaTUYECKUX YCIOBUSIX;
—  He MeHee 1 MOM Mpu MOBbLILIEHHOWN BNAXHOCTM (OTHOCUTENBHAS BNAXHOCTb — 98%).
HopManbHbIMU KNMMaTUYECKUMN YCIOBUSIMU CHUTAIOTCS:
—  TeMnepaTtypa oKpyxatoliero Bosayxa — (25+10)°C;
—  OTHOCUTENbHas BAAXHOCTb — OT 45 0o 80%;
— atMmocdepHoe gasneHue — ot 630 go 800 MM prT. CT.
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Tabnuua 1
HanmeHoBaHWe napameTpa 3Ha4yeHne
1 BxofHble aHanoroBble CUrHanbI:
4KCIO BXOAOB MO TOKY 3
HOMWHanbHLIN TOK a3 (I, I Io), A (ucnonHenve 1 A) 1
(ucnonHeHue 5 A) 5

MaKCMMasbHbIA KOHTPOIMPYEMBIN AMana3oH TOKOB B ¢aszax, A
(ucnonHeHve 1 A) 0,05 -40
(ucnonHeHue 5 A) 0,2 -200
pabounii AnanasoH TokoB B daszax, A
(ucnonHeHve 1 A) 0,2-40
(ucnonHeHue 5 A) 1,0 -200

OCHOBHasi OTHOCMTENbHas NOrpeLHOCTb M3MepeHUst TOKOB B ¢hasax, % +3
TepMMYecKasi CTOMKOCTb TOKOBbLIX Lienei, A, He MeHee:
ANUTENbHO (ucnonHeHne 1 A) 3
(ucnonHeHue 5 A) 15
KpaTKoBpeMeHHO (2 ¢) (ucnonHenve 1 A) 40
(ucnonHeHue 5 A) 200
YyacToTa nepemMeHHoro Toka, 'y 50 +0,5
noTpebnsemMasi MOLHOCTb BXOAHbIX Lienen dhasHbiX TOKOB B HOMMHaNbHOM
pexume, B-A, He 6onee 0,5
UYMCO BXOZAOB MO HANPSHYKEHMIO 5
HoMMHanbHoe HanpshkeHne a3 (Us c Us c Uc cy Uss pes, Uscres), B 100
MaKCUMMaJlbHbIA KOHTPONMPYEMbIN AMANa30H HanpsbkeHui, B 1-150
pabouunii AnanasoH HanpsbkeHun, B 2-120
OCHOBHasi OTHOCUTENbHAs! NOrPELLHOCTb U3MEPEHNS HaMpshkeHUI B dpa3ax, % +3
TepMMYeckasi CTOMKOCTb Lienei HanpsieHusi, B, He MeHee:
ONNTENBHO 150
KpaTKoBpeMeHHO (2 ¢) 200
YyacToTa nepemMeHHoro Toka, 'y 50 +0,5
noTpebnsemMasi MOLHOCTb BXOAHbIX LENein HanpshkeHWM B HOMUHaNbHOM
pexume (U = 100 B), B-A, He 6onee 0,5
2 BxogHble anckpetHble curHanbt (220/110 B)
4YMCNO BXOO0B 28
BXOAHOW TOK, MA, He 6onee 20
HanpshkeHWe HaaeXxHoro cpabartbiBaHus, B (ucnonHeHue 24 B) 17-28
(ucnonHeHune 48 B) 34-56
(ucnonHenve 110 B) 75-132
(ucnonHeHue 220 B) 160-264
HanpshkeHWe HaaeXHoro HecpabaTtbiBaHus, B (ucnonHeHue 24 B) 0-13
(ucnonHeHune 48 B) 0-26
(ucnonHenve 110 B) 0-60
(ucnonHeHwe 220 B) 0-120
ANNTENbHOCTb CUrHana, Mc, He MeHee 20

3 BbIx0oAHblE ANCKPETHbIE CMrHasbl yripasaeHus (220 B)
KONMYECTBO BbIXOAHbIX CUrHANOB (FPynn KOHTAKTOB) 16 (28)
KOMMyTUpyeMOe HanpshkeHne nepemMeHHOro 1in NOCTOsIHHOMO Toka, B, He 6onee 300
KOMMYTUPYEMbIN MOCTOSIHHBIN TOK 3aMblkaHusl/pa3MblkaHWUs MpU akTUBHO-UHAYKTUBHON

Harpy3ke C NocTosiHHOM BpeMenu L/R = 50 mc, A, He 6onee

pene «OTKkn.», «Bkn.» n «<YPOB» 6/0,5
ocTasbHble pene 6/0,25
KOMMYTUPYEMbIN NEePEMEHHBIN TOK 3aMblKaHWs/pa3MblkaHUS NMPU aKTUBHO-UHAYKTUBHOM
Harpy3ke C NocTosiHHOM BpeMenu L/R = 50 mc, A, He 6onee 6/6
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1.2.2.11 SnekTpuyeckas M30n8uns Mexay He3aBUCMMbIMU 3NEKTPUYECKMMN LENsSMU U MeXAay STUMU Le-
NSMU N KOPMYCOM B XOJIOAHOM COCTOSIHMM MPWU HOpMasbHbIX KMMaTuyeckmnx ycnosmsax (n.1.2.2.10) 6e3 npobos u
nepekpbITUS BblAepXNBaET:
—  WCMbITaTeNbHOE HaMpshKeHWE NepeMeHHOro Toka 2 KB (aeicTBytollee 3HaveHne) yactoton 50 My
B TeueHue 1 MuH;
—  WUMMyNbCHOE UCNblTaTeNbHOE HanpshkeHre (Mo TpU UMMNybca NOMOXUTENbHBIX U OTpULLATENbHbIX)
C amMnAMTYaon Ao 5 kB, AnUTEnbHOCTLIO nepeaHero gpoHTa 1,2 MKC, AMTENBbHOCTBIO MMMY/bCa
50 MKC 1 nepnoaom cnefoBaHns MMNYbLCOB — 5 C.
1.2.2.13 YcTpoNCTBO BbIMNOSHSIET CBOM (hYHKLIMKW MpY BO3AENCTBMU NOMEX C NapaMeTpaMu, NpuBeaeHHbI-
MK B Tabnuue 2.

Tabnuua 2
< < 8
T g 3 Ix
Bua nomexu % E FOCT, MaK G'EJ g % MNpumeyaHne
G ¢ A
>
G
MNMoBTOpstOLLMECs 3aTyxaloLne 3 |IFOCT P 51317.4.12-99 A 2,5 kKB — npoBoa-3emMns
konebanusa yacroton 0,1—1,0 My, M3K 61000-4-12-95 1,0 kB — npoBoA-NpoBoAa
HaHocekyHAHbIE UMMYNbCHbIE MOMEXU 4 |TOCT P 51317.4.4-99 A 4 kB — nutaHue
M3K 61000-4-4-95 2 KB — ocTaneHble Lenu
DneKTpocTaTUyecKne noMexu 3 |TOCT P 51317.4.2-99 A 8 KB — BO34yLUHbIN
M3K 61000-4-2-95 6 KB — KOHTAKTHbIV
MarHWTHOE Mosie NPOMbILLIEHHOW 5 |IOCT P 50648-94 A 100 A/M — NOCTOsIHHO
4acToThl M3K 1000-4-8-93 1000 A/M - KpaTKOBPEMEHHO
PaanoyacTtoTHoe aneKTpoMarHMTHoe 3 |IFOCT P 51317.4.3-99 A 26-1000 MI'y
none M3K 61000-4-3-96 10 B/m
MUWKPOCEKYHAHbIE MMMYJIbChI 60MbLLION 4 |TOCT P 51317.4.5-99 A 4 kB
dHeprum M3K 61000-4-5-95
KOHAYKTUBHbIE HN3KOYACTOTHbIE 3 |IFOCT P 51317.4.6-99 A 10B
noMexu M3K 61000-4-6-96 140 ob
NMnynbcHOe MarHMTHoe none 4 | T'OCT P 50649-94 A 8/20 Mkc
M3K 1000-4-9-93 +300 A/m
3aTyxalollee konebaTtenbHoe 5 |TOCT P 50652-94 A 100 kI'y
MarHUTHoe none M>K 1000-4-10-93 +100 A/m

1.2.3 MakcumanbHas TokoBas 3awmTa (MT3)

1.2.3.1 MT3 MoXeT UMeTb 3 cTyrneHu: nepaasi, MT3-1 (TokOBasi 0TceYka), C HE3aBUCMMOWM BPEMSTOKOBOM
XapaKkTepucTukon, BTopas, MT3-2, u TpeTbs, MT3-3, — C 3aBUCUMbIMA WM HE3aBUCUMBLIMWU BPEMSITOKOBbLIMM
XapakTepucTukamu. Tun 3aBUCMOCTU TOK-BPEMSI CTyrneHel MT3-2 n MT3-3 3agaeTcs C MOMOLLbIO YCTaBOK.

1.2.3.2 KonnuectBo ctyneHen MT3 3aaeTcst ¢ nomollbto yctaBok. CtyneHb MT3-3 MoxeT paboTaTb Ha
OTKJIIOYEHNE UMW TOMBKO Ha CUIHANU3aUmio.

1.2.3.3. Ctynenn MT3-1 n MT3-2 MoryT 6bITb BbINOSHEHbI HaNpaBieHHbIMKU, TO €CTb CPabaTbiBaTb TObLKO
npv YCNOBWUW 3aJaHHOMO HarnpasfieHUs MOLLHOCTU.

1.2.3.4 Bce cTyneHM C HE3aBMCMMOWN BPEMSITOKOBOM XapaKTEPUCTUKOM (PYHKLMOHANIbHO MAEHTUYHBLI U
NMEIOT XapaKTEPUCTUKM, YKa3aHHble B Tabnumue 3.

1.2.3.5 [Ons ctyneHeit MT3-2 n MT3-3 BO3MOXEH BbIGOp OHOM U3 6 XapaKTepPUCTUK TOK-BpeEMS:

1. HezaBucMMas xapakTepucTuka. Bpemsi BblAepXKM onpegensieTcs HabpaHHbIM 3HAYeHMeM BpeMeHu
ycTaBku Tycr

2. HopmanbHO nHBepcHas xapaktepuctuka (no MK 255-4), nokasaHHas Ha pucyHke E.1

0,]4)( TYCT
t= 3
1/ Iyer )" -1 e )

3. CunbHO MHBEpCHas xapakTepuctuka (no MK 255-4), nokasaHHas Ha pucyHke E.2

_ ]3’5XTYCT [C]

t_(l/lycr)—] @

10
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4. YpesBbluaiHO MHBEPCHas xapakTepucTtuka (no MK 255-4), nokasaHHas Ha pucyHke E.3

_ 80XTYCT [ ]
t=—"""YT |¢ (3
([/IYCT)Z -1

5. KpyTtas (tTuna pene PTB-I), nokasaHHas Ha pucyHke E.5
1
t=
6. Monoras (Tvna pene PTB-IV), nokasaHHas Ha pucyHke E.4
1

tzzox((l/lycr—])/6

roe t— oTpabaTbiBaeMas BblAEPXKKa BPEMEHY,
I— BxoaHOW TOK,
Iycr — ycTaBKa no TOKY,
Tycr — yCTaBKa Mo BpeEMEHM.
1.2.3.6 BblaepkKa BPEMEHM Ha HauyanbHOM Yy4acTKe 3aBUCUMbIX BPEMSTOKOBbIX XapaKTEPUCTMK OrpaHu-
umBaeTcs Ha yposHe 100 c.

—+Tycr[c] 6)

& +Tycr [c] 7)

Tabnvua 3
HanmeHoBaHWe napameTpa 3HayeHne
1 [Ownanas3oH yCcTaBoK No TOKy, A:
[NS NepBOW CTyMneHM (ucnonHenve 1 A) 0,40 — 40,00
(ucnonHeHue 5 A) 2,00 - 200,00
LS BTOPOW CTYMNeHM (ucnonHeHve 1 A) 0,20 — 40,00
(ucnonHeHue 5 A) 1,00 — 200,00
LNS TpeTbel CTyneHu (ucnonHeHue 1 A) 0,1-20,00
(ucnonHeHue 5 A) 0,40 — 100,00
2 [vanasoH yCTaBOK NO BPEMEHW, C:
[Ns NepBOW CTyMneHu 0-10,00
[Ns BTOPOW CTYMNeHM 0,10 -20,00
LNS TpeTbel CTyneHu 0,20 — 99,99
3  [AWNCKpPEeTHOCTb YCTaBOK:
no Toky, A 0,01
no BpeMeHu, C 0,01
4 OcHOBHasi NOrpeLHOCTb CpabaTbiBaHMS:
no TOKY, OT ycTaBku, % 5
Mo BpeMeHU AN HE3aBUCUMbIX XapaKTepUCTUK:
BblaepXxka bonee 1 ¢, oT ycTaBku, % +3
BblAep>xka MeHee 1 ¢, MC +25
3aBUCUMbIX XapaKTepUCTUK, OT YCTaBku, % +7
5 KoacdduumeHT BO3BpaTa No TOKY 0,95 -0,92
6 Bpems Bo3BpaTa, MC, He bonee 50

1.2.3.7 Yckopenue MT3

1.2.3.7.1 YckopeHue cTyneHen MT3-1, MT3-2 n MT3-3 BBOAMTCS aBTOMaTUYeckn Ha BpeMst (Tycop + 1 C)
npu MtoBbIX BKIKOUYEHMSIX BblK/toYaTens. Beoa yckopeHus nobor CTyneHn MoXeT BbiTb OTK/IIOUEH YCTaBKaMMU.

1.2.3.7.2 Bbiaepxka BpeMeHu yckopeHusi MT3 oamHakoBa AN BCEX CTYNeHeW W 3aJaeTcst yCTaBKoW
Tyckor- EC ansa cTyneHeit MT3 3aaHa ycTaBka MO BPEMEHU MeHee 3HadeHus Tyckxop, TO MPU YCKOpeHun MT3
3ajlaHHas! BblAep)KKa COXpaHsieTCst (AeNCTBYET MeHbLuas ycTaBka). B cyyae 3aaaHus 3aBUCMMbIX XapaKTepUCTMK
MT3-2 nnm MT3-3 Ha BpeMsi YCKOPEHUS OHU NEPEBOAATCS B PEXUM C HE3aBMCMMOMN BPEMSITOKOBOW XapaKTepucTy-
KOM.

1.2.3.7.3 CryneHb MT3-1 MOxeT 6bITb 3anporpamMMMpOBaHa KaK YCKOpAoLas OTCeYka, MpyM 3TOM OHa
6ynet BBOAUTLCS B paboTy ToNbKO Ha BpeMs (Tyckop+ 1) C NOCNE BKAOYEHWS BbIKOYATENS.

11
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1.2.3.8 Tlyck no HanpsKeHUo

1.2.3.8.1 Nyck no HanpsHKeHWo NO3BONSET Jlyylle OTCTPOUTLCA OT Harpy304HbIX TOKOB U MOXET 3aja-
BaTbCA HE3ABMCMMO AJ1S1 KaXAoW CTyrneHn MT3 COOTBETCTBYOWMMI yCTaBkaMu. [yck Mo HampsbkeHWUo aBToMaTy-
YeCKKn BbIBOAUTCS MPpU OTKTIIOYEHHOM BblIK/loUaTene.

1.2.3.8.2 C nomowpto ycraBkun «lMyck no U» B rpynne ycrtaBok «MT3 obime» MOXHO BKOYaTh nnbo
TONbKO BOSILTMETPOBYHO (BM) 6110KMpOBKY, NMMH60 KOMOMHUPOBAHHBIM NYCK MO HanpsbkeHuto. Mpu BKItoYeHHON BM
610KMpoBKe ANa cpabaTbiBaHUS 3almThl XOTS Obl 0AHO U3 MeXAydasHbIX HaNPSHKEHNN JOMKHO CHU3NTLCS HUXKE
MOPOrOBOr0 3HaYeHWs, 3aAaHHOro YCTaBKOW. [MpuM KOMOMHMPOBAHHOM MyCKe MO HaMpPSDKEHWUIO pa3pelleHue
paboTbl MT3 6yaeT BblAAHO TaKXKe M NPU NpeBbILEHNN HanpsbkeHneM U, 3aaHHOro nopora.

MapameTpbl MycKa NO HaNpPsHKEeHUO NpuBeaeHbl B Tabnumue 4.

Tabnuua 4
HaunMmeHoBaHue napaMeTpa 3HauyeHue
1 [unanasoH ycTaBok no MexaydasHbIM HanpshkeHusMm, B 1—100
2 [vana3oH yCTaBOK MO HanpshkeHuto obpaTHOW nocneaoBaTensHocTu Us, B 5—30
3 [NCKPeTHOCTb YCTaBoK No MexaydasHbiM HanpskeHnsm u Us, B 0,1
4 TorpelHoCcTb nopora cpabatbiBaHus, % +2

1.2.3.9 OnpepgeneHve HanpasieHUs MOLLHOCTH

1.2.3.9.1 OnpepeneHne HanpaBneHWs MOLLHOCTM MPOU3BOAMTCS MO Tak Ha3biBaeMol 90-rpagycHoi cxe-
Me COYeTaHUsi TOKOB U HanpskeHUn: Iy n Upg Ign Ucy; Ic v Ugs. CXeMa MMeHyeTCsl MO yriaM Mexay HanpspkeHu-
€M 1 TOKOM, MOABEAEHHbIM K YCTPOMCTBY B CUMMETPUYHOM TpexdasHOM pexuMe npu yCrioBuM, YTO TOKM B (hazax
COBMAJAOT C OAHOUMEHHBbIMU (ha3HbIMU HaMpsHKeHWsMW. HanpasrieHMe MOLLHOCTW onpeaensieTcs no BenMvmHe
(ha3oBOro yrna Mexxay TOKOM W HanpsbkeHNEM OTAENbHO ANS KaXA0N napbl CUrHamMoB.

1.2.3.9.2 Ona 3apaHust obnactu paboTbl HampaBfeHHON 3almTbl HEOOX0AMMO 3afaTb ABE YCTaBKM —
Yron MakcumasnbHOW YyBCTBUTENBHOCTU ¢my U 30HY CpabaTbiBaHUS +¢cer. YION ¢gmy OTCUMTBIBAETCS OT BEKTOpa
HaNpsHKEHWs NPOTUB YaCOBOWM CTPENKW. 30Ha cpabaTbiBaHWS (g OTCHUTLIBAETCS OT HanpaBfeHWs MakCManb-
HOW YyBCTBUTENBLHOCTM B 06€ CTOPOHBI.

PaspelueHne paboTbl HanpaBieHHOW CTyneHu MT3 6yaeT npoucxoauTb Npu nonagaHun XoTst 6bl 0aHOM
napbl CUrHAsIOB TOKA M HaNPsXKeHWs B 30HY cpabaTbiBaHMs.

1.2.3.9.3 CryneHn MT3-1 n MT3-2 UMeIOT CaMOCTOSATENbHbIE OpraHbl HamnpasfeHNsl MOLHOCTH, KOTOpble
MO>XHO HaCTPOUTb Ha pa3Hble 30Hbl cpabaTbiBaHms.

1.2.3.9.4 YyscTtBuTensHoctb OHM Mo TOKy — 3afaHHOe 3Ha4YeHue YCTaBKK MO TOKY A7t AaHHOM CTYMEeHM,
A, no HanpskeHunio — 1 B.

1.2.3.9.5 TMorpellHOCTb onpeaeneHns yrioB Ha Kpasx Anana3oHoB He rpesblllaeT +3°.

-I-(PceKT

30H
cpabaThIBaHUs

Uc

PucyHok 1 — lMNosicHAoWaa anarpamma onpeneneHns HarnpasneHns MOLWHOCTHU

+@cexr — YCTaBKa, ONpeaensioLas LWMpUHY 30Hbl cpabaTbiBaHus;

@My — YCTaBKa yrna MakCUMasnbHON YyBCTBUTENbHOCTU, OTCYMTbIBaETCS OT BekTopa Uas (Usc, Ucs) NpOTMB
HanpaBneHNs YacoBOW CTPENKMK.

Ha npvMepe 3aaaHbl YCTaBKU: +pcer = £60°, ¢pmy = 45°, BEKTOp TOKa nonasaeT B 30Hy cpabaTbiBaHMs.
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1.2.3.9.6 Tpu HEeYeTKOM onpeaeneHnn TeKyLLEero HanpaBneH1s MOLWHOCTY (B 30He HeonpeaeneHHoOCTH, a
TaKKe NPy CHKEHUN HAMPSHKEHUS UM TOKA HUXKE MOpora YyBCTBUTENIBHOCTU) CTyNeHb He cpabaTbiBaeT.
1.2.3.9.7 YcTaBKka HanpaBneHusl YepeaoBaHns a3 Ha opraH HanpaB/ieHUst MOLHOCTU He JeNCTBYeT.
1.2.3.9.8 TpenycMoTpeHa BO3MOXHOCTb OMepaTMBHOMO BbiBOJAA HamnpaBfeHHOCTU HE3aBUCMMO AN Kax-
pjon ctyneHn. Ecim pna nporpamMmupyeMoro Bxoga 3agatb (yHKumio «bnokupoka OHM 1 (unm 2)», ¢ ero
MOMOLLbIO MOXHO NMEPEBECTU HaMpPaB/iEHHbIE CTYMEHWN 3alWMT B HEHanpaBneHHbI pexuM. CTyneHb MT3-3 opraHa
HarnpasneHNsa MOLLHOCTU He UMEET.
lNpeagycMoTpeHa BO3MOXXHOCTb ONEPaTMBHO BbIBECTM BCIO CTYMEHb LEWKOM, 3afaB AN NporpaMMmupye-
MbIX BXOAOB (byHKUMIO «Bnoknposka MT3-1 (unu 2, 3)».
1.2.3.9.9 MNpu obHapyxeHnn HemcnpaBHOCTM TH MOXHO BbIBECTM M3 paboTbl HampaBfEHHbIE CTYMEeHW
3awmT (3agaHa ycraBka «OHM npu HeucnpaBHOCTM TH» = «BbiBog MT3») UM nepeBecTy UX B HeHarnpaBieHHbIV
pexxuMm (3apaHa yctaBka «OHM npu HeucnpaBHoCcTM TH» = «BblBOA HamnpaBneHHOCTM»). HemcnpaBHoOCTb TH
onpeaenseTcs no ntoboMy U3 Tpex KpUTepues:
—  Mpu OTKNOYeHUN asTomara TH;
—  yepe3 10 cekyHA Nocsie CHUKEHMSI OAHOMO M3 IMHENHBIX HAMPSXKEHWUI HMXKe YCTaBKU Uswy snox;
— Yepe3 10 cekyHA Nocne NpeBbIleHns HanpskeHuneM U 3HayveHns yctaBku Us nopora-
1.2.3.9.10 MMpu paboTe CTyneHn ¢ YCKOpPEHMEM OHA MOXET aBTOMATMYECKU NEpeBOAMTLCS B HEHarnpas-
NEHHBIN pexuM, ecnin yctaBka «OHM npu yckopeHUn» HaxoguTcs B nonoxeHun «OTKJT»,

1.2.4 CurHanusaumst ogHodasHbIX 3aMblkaHui Ha 3emnto (033)
Curnanuzaums 033 BbINonHAETC Mo dhakTy NpeBbileHns HanpskeHneM 3U, 3HaueHus yctaBki 3Up koure:
Bbiaepkka BpeMeHu onpefensieTcst ycraBkoh Toyruan

1.2.5 3awwTa ot 0b6pbiBa a3kl nuTatowero duaepa (300)
1.2.5.1 30® peanusyeTcs METOAOM pacyeTa COOTHOLUEHUS TOKOB O6paTHON nocneaoBaTenbHOCTU I, U
npsiIMOi NocneaoBaTeNbHOCTU I;, paccuMTaHHbIX No hopMynam:

j120 - j120
_ LAl e

I, 3 (8)
Li+1,-e" 41
12: A B 3 C (9)

Mpu OTCYTCTBUM M3MEpUTENBHOrO TpaHcchopMaTopa Toka B dase B, Iz paccunTbiBaeTcs no dopmyne (1).

B HopMasnbHOM pexxuMe paboTbl COOTHOLIEHUE I,/I; 6rIM3KO K HY/O, TOraa Kak npy o6pbiBe oaHOW M3 a3
COOTHOLLUEHMWE CTAHOBUTCS B/IN3KUM K eIMHULIE.

1.2.5.2 [Ons ncknioyeHus cpabatbiBaHWs 3aLUMThI NpY 06pbiBe (hasbl CO CTOPOHbI HArpy3ku MMEETCs BO3-
MOXHOCTb 331aHVs [IOMNOJIHUTENBHOIO YCNIOBUSI CpabaThiBaHUA MO HANpshKEHWIO 06paTHOM NocneaoBaTeNbHOCTH
U5, paccumTbiBaeMoMy Mo opmyne:

—j120 7120
:UA+UB-e +U.-e
3

1.2.5.3 MMeeTcsa BO3MOXHOCTb 3aZlaHNS YCTaBKOM NPsSIMOrO UM 0bpaTHOrO YepeaoBaHus ¢as, YTo OYeHb
yaobHO AN HeKOTOopbIX 3HeprocucTeM (Npu obpaTHOM YepeaoBaHun a3 Tokn a3 B u C B dopmynax (8), (9) n
HanpsbxeHus ¢a3 B n C B popmyne (10) MeHsAOTCa MecTamm).

1.2.5.4 ®yHkumsa 300 MoxeT paboTaTb Ha OTKIOUYEHWE UM TOSIBKO Ha CUrHaNM3aLUmIo.

1.2.5.5 30® nMeeT He3aBUCUMYIO BbIAEPXKKY BpEMEHM.

1.2.5.6 [Ans vcknoveHus cpabatbiBaHns 309 npu MexaydasHbiX K3 Ha oTxoaswmx npucoeamHeHnsax
NMEeEeTCS BO3MOXHOCTb 6nokuposkn nycka 300 npu nycke MT3 nyTém BK/OYEHMS YCTaBKkM «Bnokumposka OT
MT3».

U, (10)

1.2.5.7 MapameTpbl 300 npuBeaeHbl B Tabnumue 6.
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Tabnuua 6
HanmeHoBaHWe napameTpa 3Ha4yeHne
1  /[lManasoH yCcTaBoOK MO COOTHOLWEHWIO L/I; 0,10—1,00
2 [WCKpPETHOCTb YCTaBOK MO COOTHOLWEeHNO I/I; 0,01
3 MwuHuMManbHOe 3HayeHue Toka I;, NpyM KOTOPOM NPOU3BOANTCA PAacYET COOTHOLIEHMS], A 0,20
4  [InanasoH yCTaBoK No HanpsbkeHuto U,, B 0,0—99,9
5  [AMCKpEeTHOCTb YCTaBOK NO HanpshkeHuo U, B 0,1
6 [nanasoH yCTaBOK MO BpeMeHU, C 0,20 — 99,00
7  [OWCKPEeTHOCTb YCTaBOK MO BPEMEHMU, C 0,01
8  OcHoBHas NOrpeLHoCTb, OT YCcTaBok, %
Mo CooTHowWeHnto I,/I; +10
no HanpsbkeHuo U, 3
no BpemMeHu 3
9  KoadduumeHT Bo3BpaTa 0,95

1.2.6 YnpaBsneHue BbiklOUaTeNEM

1.2.6.1 Kpome OTK/OYEHMSI U BKIOYEHUS BbIK/OUATENS Npu cpabaTbiBaHUM BHYTPEHHUX (YHKLMI 3a-
WWTbl M aBTOMaTUKM YCTPOWCTBO obecneumBaeT AUCTAHLMOHHOE yrpaBneHue BblkaloyaTeneM. [McTaHUMoHHoe
ynpasfieHne OCyLLEeCTBNSETCH KOMaHAaMu, NOCTYNaloWmMMK Mo ANCKPETHLIM BXOAaM, @ TakXe Mo JIMHUW CBA3M.

1.2.6.2 [Ana KOMaHAHOro ynpasfieHUs NpefyCMOTPeHbl AUCKpeTHble Bxoabl «OTkA. oT TY», «OTkn. OT
Koya», «Bkn. oT TY» 1 «Bkn. oT ktoya».

lNpenycMoTpeHa BO3MOXHOCTb MUCMOJIb30BaHWS OAHOMO U3 MporpaMMMpyeMbIX BXOAOB ANS NepeKtoveHns
pexvuMa ynpasneHusi. Ecnn anst BblbpaHHOrO BXoAa 3afaTh YCTaBKy (yHKUMM «BnoknpoBka TY» M «AKTUBHbLIN
ypoBeHb — 0», TO Ha/Mume curHana Ha 3TOM BXOJle BOCMPUHMMAETCS Kak paspelleHune TY, OoTCyTCTBUE curHana —
KaK pa3peLleHne MecTHOro ynpaeneHns. PexxuM paboTsl BXoAa onpeaenseTcs ycraBkor (cM. Tabnuuy 9).

1.2.6.3 YcTpoiicTtBo obecrneunBaeT 6J10KMPOBKY OT MHOMOKPaTHOMO BKJIOYEHWS BbiktoYaTens (0T «npbi-
raHus»). Mpu popMnpoBaHnM KoMaHabl «OTKI.» YCTPOMCTBO BI0KMpYeET Ntobble KOMaHAbl Ha BKIIOYEHME.

1.2.6.4 BbinonHeHue koMaHabl «OTKM.» KOHTPOSIMPYETCS NO BXOAHOMY curHany «Bxopa PTO», a koMaHabl
«Bkn.» — no curHany «Bxopg PINB».

1.2.6.5 [na npenoTBpalleHns BbIXOAA M3 CTPOS KOHTAakTOB pefie, YrpaBnsiowuMX BblKIoYaTeneMm
(«OTKN.» M «Bkn.»), NpuM OTKa3e BbIKIOYATENS, 3TU pene YAEPXKMBAIOTCS BO BK/YEHHOM COCTOSHUM [0
BbINOMHEHMS KOMaHAp! (MO KOHTPOJO COCTOSIHMS cMrHanoB «Bxog PMNO» u «Bxog PMB») unu Ao HaxaTns KHOMKM
«C6poc» nocrne NpuHyaAMTENbHOrO 06ecTounBaHmus Luenen «OTKM.» uamn «Bku.».

1.2.6.6 [ng WCKMIOYEHUS CUTYaUMM <«OrMpPOKUABIBAHUS» BbIKMIOYATENS MPU paHHEM CbeMe CuUrHana
«BKkn.», YTO XapaKTepHO A/ HEKOTOPbIX BMAOB MaCIsiHbIX BbIKMOYaTenen, npeaycMoTpeHa AOMONHUTENbHAs
3a/lepXXKa CHATUSI 3TOr0 CMrHana, 3ajaBaemas yCTaBkon Tgr.

1.2.6.7 B cnyyae npuMeHeHNs A0MOSTHUTENbHBIX MPOMEXYTOUYHbIX pesie Mo curHanam «Bkn.» n «OTkn.» ¢
Luenbio MNpeaoTBpalleHMs BbiXoda M3 CTPOA KaTylWeK OTK/YEHUS WU BKIIIOYEHUSA MOXHO 334aTb PEXuM
OrpaHuyeHns A/IMTENbHOCTU 3TUX KOMaHA C MOMOLbIO YCTaBoK «OrpaHuyeHue BKIOYeHUS» U «OrpaHuyeHune
oTKMtoYeHns». Ecnn nocne Bbligaun KoMaHabl «Bkn.» noarBepxaeHve no curHany «Bxoa PrB» He 6yaer
Mosly4eHo, TOrAa MO MUCTEYEHUM BPEMEHU YCTaBKWU Tpin max MPOM3OMAET CbEM CUrHana C BbIXOAHOMO pene ¢
Bbldayell HEeMCnpaBHOCTM «3ajepXka BKOYEHMS» Ha MWMHAMKAaToOpe, BK/IOYEHMEM cBeToauoaa «BHewHss
HencnpaBHOCTL» U cpabaTbiBaHMeM pene «CurHanmsaums». AHanorMyHo, ecin nocie Bbiaavynm KoMaHapl «OTk.»
noaTeepxaeHne no curHany «Bxog PMO» He 6yaeT nosnyyeHo, Torda Mo UCTEYEHUU BPEMEHWU YCTaBKU Tori max
MPOM30MAET CbEM CUrHana C BbIXOAHOMO pene C BblAayell HeMCNPaBHOCTM «3afepXkKa OTKIOUYEHMSI» Ha UHAMKa-
TOpe, BK/OYEHMEM CBeTOAMOoAa «BHELLHAS HEeMCNpPaBHOCTbL» U cpabaTbiBaHNeM pene «CurHanmsaums».

BHUMAHME! MMNynbCHbIN pexxuM (OrpaHUYeHne AMTENbHOCTU CUIHANoB) paboTbl BbIXOAHbLIX YMpPaB/isi-
IoWnx pene MoXHO ncnonb3osatb TOJIBKO npy Hannuuum npoMexyTouHbIX pene B Uensx yrnpasieHus BbiK/oYa-
Tensi, Tak Kak COBCTBEHHbIE BbIXOAHbIE pene YCTPOUCTBA He CMOCOBHbI pa3pbiBaTb MOCTOSHHbLIN TOK cBbiwe 0,5 A
npuv HanpsbkeHnn 220 B.

1.2.6.8 Tpu aBapviHOM OTK/IKOUYEHUM BbiktoUaTens (nocne cpabaTbiBaHMs 3alUMTbl UK NPU HECAHKLMO-
HUPOBaHHOM OTK/IOYEeHMM') AN TOro, YTOBbI BKIIOUUTH BbIK/IIOYATENb, HEOBXOAMMO €ro «CKBUTUPOBaTb», TO
€CTb BblAaTb KOMaHAy Ha OTK/loYeHMe OT Ktoya, TY win nnHuM CBs3u. HeCcKBUTUPOBaAHHOE aBapuiHOE OTKIOYe-
HMe UHAMUMpYeTCs MuraHueM ceetoanoga «OTKJT» u yaepxkueaHueM pene «ABapuiMHOe OTKIoYeHue». Heobxo-

! HecaHKLMOHMpOBaHHOE OTK/IOYEHME onpeaenseTca no akTy NosBNeHns curHana Ha exoge PO, ecnm
nepea 3TUM He cpabaTbiBano pene «OTkI1.»
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AMMOCTb KBUTMPOBaHMUS MpW AUCTAHLMOHHOM YNpaBieHUM TEPMUHANOM 3aa€eTcs YCTaBKoM «KBUTUpoBaHue TY».
Mpv yrnpaBneHun OT KJto4a KBUTMPOBaHUE 06s13aTesbHO.

1.2.6.9 ®yHKUMIO ynpaBneHusl BbIK/OYaTENEM MOXHO BbIBECTM M3 paboTbl NyTeM nepeBofa YCTaBKU
«@DyHKUMS» B nonoxeHne «OTKJ/1». B 3TOM cryyae yCTPOMCTBO He (hOPMUPYET KOMaHZY Ha BKJIKOYEHME BbIKIIIO-
yaTens U He KOHTPOSIMPYET COCTOSIHWE Lieneii yrpaBfieHust BbK/toYaTeneM.

1.2.6.10 Ansa anera3oBblx BblKtoyaTenell B yCTPOMCTBE MpeAyCcMOTpPeHa BO3MOXHOCTb MOSHOWM 610KM-
POBKM yrpaBfieHusi (3anpeT BK/IOYEHUSI U OTK/IIOYEHUS BbIKNOYATENS) NPU CHWKEHUM AaBNeHus anerasa. [ns
3TOro HeobXxoAMMO 3aZlaTb OAHOMY U3 MPOrPaMMMPYEMbIX BXOAOB (hyHKUMIO «BoKMpoBKa yrnpaBnieHus» 1 nogaTb
Ha 3TOT BXOA CUrHan OT AaTyuMKa AaBfieHWs dnerasa.

1.2.6.11 Tpn HanU4MM BTOPOro 3/1IEKTPOMArHUTa OTK/IIOYEHUS HEOBXOAMMO BKJIIOUUTL YCTaBKy «OMO2»,
3aflaTb AN OAHOro0 M3 MpPOrpaMMUpPyeMblX BXOAOB (yHKUMIO «PMB2» M MOAKMOYMTb 3TOT BXOA K BTOPOMY
3NEKTPOMArHUTY OTKJTHOUEHUS.

1.2.7 Pe3epBupoBaHue 0TKa30B BblikntoyaTens (YPOB)

1.2.7.1 O®OyHkums «YPOB-BbIXOA» UCMONL3YETCA A1 OTK/IHOYEHNS BbILUIECTOALMX BbIK/OYATENEN Npu oT-
kase BBOAHOrO. Myck dyHKuMM «YPOB-BbIXOA» OCYLLECTBASIETCA Npu cpabaTbiBaHWM 060N M3 3awmT (B TOM
yncrie M OT ra3oBoi, AyroBoM, Bxoaa YPOB, BHELHMX OTKIOYEHMIN C COOTBETCTBYIOWMMK YCTaBKaMu), KpoMme
3MH. Mpu gerictBum 3MH 1 Npu KOMaHAHbLIX OTKIHOYEHUSX (OT KHOMKM U KJIHoYa YNpaBfieHUs, OT TeneMexaHuKy,
OT IMHWK CBS3W) cnrHan nycka YPOB He dopMupyeTcs.

1.2.7.2 BbixogHoe pene «YPOB» cpabaTtbiBaeT nocne 3aAep)Kku Ha BpeMsi YCTaBKU Typps, €CNIN B TEYEHME
3TOr0 BPEMEHM TOK 4Yepe3 BbIKIoYaTeSlb HEe CHU3WACA HWXE 3HaveHus Iypps. ECM BbIKIIOYaTENb HOPMAasbHO
OTKNOUMACA (KOHTPONIMPYETCS NO CHUXKEHWUIO TOKa), TO curHan «YPOB» He dopmupyeTtcs. Bolaepkka BpemeHu
Typog OTCUNTBLIBAETCA OT MOMEHTa NOJAYN CMrHana Ha BbIxoaHble pene «OTk1.».

1.2.7.3 BbixogHoe pene «YPOB» cpabaTbiBaeT Ha BpeMsi He MeHee 1 cekyHapl. OTnyckaHWe KOHTaKTOB
pene «YPOB» npoucxogut nocne CHUXKeHUs Toka.

1.2.7.4 BxogHoOW AMCKPETHbLIM curHan «Bxoa YPOB» noakntoyaeTcs K YCTpOMCTBAM 3allyTbl, YCTaHOB-
JIEHHbIM Ha OTXOAALMX MPUCOEANHEHUSX, U Bbi3blBAaE€T HEMEeAsIeHHOEe OTK/oYeHWEe BBOAHOIO BbIK/OYaTens.
BBuay BbICOKON OTBETCTBEHHOCTM BBOAHOIO BbIK/OYATENS A8 3alMTbl OT JIOXKHbIX CpabaTbiBaHWUI C MOMOLLbIO
YCTaBKu MOXET ObiTb BBEAEH AOMOSHUTENbHLIM KOHTPOAb MO TOKY. TakuMm o6pa3oM, OTKOYEHWE BBOAHOMO
BbIK/IlOYaTENs NMPOM30OMAET TOIbKO MPW NOCTYM/IEHMM Ha BXOA YCTPOMCTBA AMCKPETHOro curHana «Bxoa YPOB» n
HasIMumMM ToKa, NpesbiLlatoWwero ycraBky Iypos.

1.2.7.5 ®parMeHT QyHKUMOHANBHOM CXeMbl, NOsiCHAWMIA paboTy dyHkumn «YPOB-Bxoa» u «YPOB-
BbIXOA», NpuBeaeH Ha pucyHke W.15.

1.2.8 Jlornueckas 3awmTa wuH (J13LL)

1.2.8.1 Jlornyeckas 3alumTa peanmsyeTcs C MOMOLLBIO YCTPOMCTBA, CTOSILLErO Ha BBOAHOM BbIK/lOUaTene,
YCTPOWCTBA 3alUMThbl Ha CEKLMOHHOM BbIK/lOHaTeNe 1 rpynnbl YCTPOMCTB, CTOSILUMX Ha BbIKIOUATENSX NpUcoeau-
HeHuA. OyHkums JI3LU peanm3yeT ObICTpOE OTK/OYEHWE BBOAHOMO W/MAM CEKLMOHHOMO BbIKIHOYaTeNs npwu
BO3HWKHOBEHMM MOBPEXAEHMS Ha LUMHAX METOAOM «OT MPOTMBHOrO», TO eCTb K3 Ha WwmMHax (ukcmpyercs npu
Ha/IM4MM aBapuMHOIO TOKa Ha BBOAE NPU OTCYTCTBUM MyCKa 3alUMT, YCTAHOBIEHHbIX HA BCEX MPUCOEANHEHUSX.

1.2.8.2 ®yHkums N3 npeactaBnsieT coboit AOMOMHUTENbHYIO CTyrNeHb TOKOBOW 3alUMTbl, MYyCK KOTOPOW
MOXHO 3ab/OKMPOBaTb BHELUHWM CUrHanoM. B kavecTBe BXOAHOro curHana ans 6nokuposku crynexn JI3LU
NCMNOSb3yeTCs BLIXOAHOM KOHTAKT «Myck MT3» 3aliMT OTXOASLUMX NPUCOEANHEHWIA.

1.2.8.3 Peanu3oBaHa BO3MOXHOCTb Bbibopa AByx cxeM J13LU — ¢ nocnegoBaTenbHbIM UAN NapaniensHbIM
COeMHEHMEM BbIXOAHbIX CUrHanoB uaepHbIX 3almT. 3TO AOCTUraeTCs MCMONb30BaHWEM NEepPeKNAHOro KOHTaKTa
pene «Myck MT3» 1 3apaHWeM COOTBETCTBYIOLLEN YCTAaBKM B BbILUECTOSILLMX 3aLLUTaX.

1.2.8.4 PekoMeHAyeTCs MCMonb30BaTb nocnegoBaTenbHyto cxeMmy JI3LU BBMAY AENCTBEHHOrO KOHTPOSS
€€ Le/TIOCTHOCTM CUCTEMOW ANArHOCTMKMN YCTPOMCTBaMM.

Mpumepbl peanu3aumnn o0benx cxem JI3LL npuseaeHsbl Ha pucyHkax 1.6 n [.7. ®parMeHT (yHKUMOHANBLHON
CxeMbl npuseaeH B lMNpunoxxeHun U.

1.2.8.5 B ycTpoicTee npeagycMoTpeHbl ABa Bxogda 6nokmposku J13LL. Bxoa «bnokmposka J13LU 1» npeg-
Ha3HayeH AN1s1 MOAKIIIOYEHUS K HEMY GNOKMPYIOLMX CUFHANOB OT 3alUMT MPUCOEAMHEHUA, U ANs 3TOro BXoAa C
nomoublo ycraBku «Cxema J13LW» 3apaetcs tvn 6nokupytowero curHana. MNyck JI3W 6nokupyetcs npu napan-
NenbHOM CXeMe MpW HaJMuuMM CUrHana Ha 3TOM BXOAe, NPUW NocneAoBaTeIbHON CXeMe — MpK OTCYTCTBUM CUrHana.
Bxop «bnokvpoBka J13L 2» npegHasHayveH Ans NOAKIIOYEHMS K HeMy 6M10KMPYIOLWEro curHana OT CeKUMOHHOro
BbIK/OUATENS UM OT BHELLHero ktoYa. Myck 13U 6nokMpyeTcs npy HanMyumMu curHana Ha 3TOM BXOAe.

1.2.8.6 YCTpOWCTBO OCYLLECTBMSET KOHTPOSb LENIOCTHOCTM 6iokumpytoLelt Lenu. MNpn yaep>xaHun 610Ku-
pYIOLLEro cUrHana B TeYeHWM BpPEMEHM, NPEBbILLAOLLEr0 YCTaBKY Toyrnas HA MHOMKATOP BbIBOAWUTCA COObLUEHME
«bnokupoeka J13WW 1 (nam 2)», 3aropaeTcs CBeToAMOA «BHeWwHss HeucnpaBHOCTb» M cpabaTbiBaeT pene
«CurHanusaums».
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Hannume koHTponsi Bxoga «bnokuposka J13LL 2» MOXHO pa3pellnTb UM 3anpeTuTb C NMOMOLLbIO YCTaBKM
«CurHan 610KMpoBKM 2». OTKOYEHME 3TOW YCTaBKU PEKOMEHAYETCS NPW MOAKTIOYEHUN K STOMY BXOZY BHELLHE-
ro Ksrova.

1.2.9 3awmTa MMHUManNbHOro HanpsbkeHus (3MH)
1.2.9.1 3awmTa MMHMMANbLHOIO HanpsbkeHns cpabaTblBaeT MpPU MOHWXKEHUM CPa3y BCEX TPeX JIMHEMHbIX
HanNpsXKeHUN Ha CEeKLUMM HWKE MOopora, 3afaBaeMoro yCtaBkoM Uswy, W paboTaeT oT TH, yCTaHOBNEHHOro Ha
cekummu.
1.2.9.2 [ns HopManbHon paboTbl 3MH HEOHX0AMMO BbINOIHEHWE CEAYIOLLMX YCIOBUIA:
—  BKJ/IIOYeHa ycTaBka «PyHKuMs 3MH»;
—  BKJIOYEH aBTOMATMUeCKui BblKtouaTeb TpaHcdopmaTopa HanpsbkeHust (ecm. n.1.5.5.8);
—  BKJ/IOYEHa (PyHKLUMS onepaTUBHOro ynpaeneHns «3MH» Ha nepeaHel naHenu yCTponcTBea;
—  MPUCYTCTBYET CUrHan paspelleHns pabotel 3MH oT BTOpoOM cekumm WunH «Pa3spewweHne 3MH»
(Npn ncnonb3oBaHUK COOTBETCTBYHOLLEro NporpaMMmMpyemMoro BXoaa);
—  OTCYTCTBYET Npu3HaK HeucnpaBHOCTN TH cekumn u TH pe3epBHOIro MCTOYHNKA;
—  MPUCYTCTBYET MPU3HaK rOTOBHOCTW Pe3epBHOM0 MCTOYHMKA (Ha IMLIEBOW MaHenu ropuT CBETOAM-
of «[0TOBHOCTb pe3epBa»);
—  MaKCUMasbHbIM 13 (Da3HbIX TOKOB HE JO/MKEH MPEBLILATL 3HAYEHUS, 33aHHOTO YCTaBKoM sk
1.2.9.3 3MH nMeeT 0gHOCTYMNEHYaTYI0 HE3aBUCUMYIO XapaKTEPUCTUKY C OLHOW BbIAEPXKKOW BpEMEHM.
1.2.9.4 MapameTpbl 3MH npuBeaeHsbl B Tabnumue 7.

Tabnuua 7
HaunmeHoBaHMe napameTpa 3HauyeHue

1 /[lManasoH ycTaBoK Mo HanpshkeHuo Uy, B 5,0-99,9
2 [ANCKpEeTHOCTb YCTaBOK NO HanpshkeHuo Uy, B 0,1
3 [1anasoH yCcTaBoK Mo BpeMeHw, C 0,02 -99,99
4  [ONCKPEeTHOCTb YCTaBOK NO BPEMEHW, C 0,01
5 OcHoBHas NorpewHocTb, OT YCTaBoK, %

Nno HanpsHXxeHuto Uy 5

no BpemMeHu 3
6 KoadhduumeHT BO3BpaTa 1,06

1.2.10 3awmTa ot notepu nutaHus (3MM)

1.2.10.1 3MMN obecneunBaeT OTKIKOYEHME BbIKMOUATENS, OMpeaenss Ha paHHeM 3Tane ¢akT nponaga-
HUSA HaNpsPKeHUs1 OT OCHOBHOIMO MCTOYHMKA.

1.2.10.2 3awuTa MMeeT ABa He3aBMCUMbIX MYCKOBbIX YC/I0BMS: NO 06paTHOMY HanpaBfieHWo MOLLHOCTU U
Mo yriy Mexay HanpsbkeHUeM npsiMor NocrefoBaTeIbHOCTU OCHOBHOIMO M PE3EPBHOMO MCTOYHMKA.

1.2.10.3 Myck no obpaTHOMY HaMpaBAEHWIO MOLLHOCTM MPOUCXOAUT MpU OTPULATENBHOM 3HAYEHUU aK-
TMBHOW MOLUHOCTU. [Ans nycka 3awmTbl Heo6X0AMMO Hanuume Toka, npesbiwatowero 0,05 A. Bpemsa cpabaTbiBa-
HUS 3alWmTbl He npesbiwaeT 40 MC.

1.2.10.4 Tyck no yrnay OCYLECTBASETCS MpW OTCTaBaHUM HampshKeHWUs! NPsAMOW MOCieaoBaTeNbHOCTU
cekummn (OCHOBHOMO WCTOYHMKA) OTHOCUTENBHO pPe3epBHOr0 WMCTOYHMKA, BbI3BAHHOM CHWXKEHMEM 4YacTOTbl
OCHOBHOI0O MCTOYHMKA. CpabaTbiBaHMe MpoNCXoAMT Npu NonajaHuy B 3aAaHHblIA yCTaBKaMn CEKTOP C KOHTPOSEM
BE/TMYMHBI JIMHENHBIX HAMPSHXKEHUA, NPU 3TOM AOMONHUTENBHO KOHTPOSIMPYETCS COOTHOLUEHWE YaCTOT UCTOYHU-
KoB. [ns cpabaTbiBaHWs 3aLUMTbI BCE TPU NIMHENHBIX HaNPsSXKEHNS AO/MKHbI NPEBbLIWATh YCTaBKY Uy

®yHKUMIO MycKa MO Yriy UMEET CMbICA BBOAMTb B AEUCTBUE MPWU HASIMUMKN MOLLHOW ABUraTeNbHON Harpys-
KM Ha CeKLmM.

1.2.10.5 C nomoLubio yCTaBKM MOXET BbiTh BBEZIEHa 3aAepykKa cpabaTbliBaHUS 3alUMThI.

1.2.10.6 3MMN aBTOMATM4YeCKN BbIBOAUTCA U3 paboThl NpU OTCYTCTBMM MOTOBHOCTU PE3EPBHOMO MCTOYHMKA
a TaKke npy Hannumm 6noknposkm ABP.

1.2.11 AsTOMaTM4eckoe BktoHeHne pesepsa (ABP)

1.2.11.1 ABTOMaTMueckoe BK/OHYEHME pe3epBa B YCTPOMCTBE MOXET ObiTb peann3oBaHo ABYMs crnocoba-
MM — KOrla YCTPOWCTBO BbIAAET CUTHaN BKJIIOYEHUSI pe3epBa, M Koraa npu ABP BKJIlOYAeTCs CBOM BbIK/OYATEb.
Bbl6op pexxuma paboTbl 3aaaeTcs ycTtaBkon «OyHkuMst ABP — Bxoa/Bbixoa/OTki».

Mpn ABP CEKLUMOHHOMO BbIKMOUYATENS HA 3alUTax 06oMX BBOAHBLIX BbIKItOUYAaTeENeN 3adaeTca yCTaBka
«®yHKuMa ABP» = «BbIxoa», BbIXOA4HblE CUrHanbl «BkntoveHne ot ABP» nogatotcsa Ha Bxog «BknitoueHne ot ABP»
3aLWNUTbl CEKLUMOHHOMO BbIKKOUATENS.

Mpwn ABP TpaHcdhopmaTopa (ABPT) Ha 3almTe OCHOBHOIO NUTAoLWLEro BBOAA 3aAaeTcs ycTaBka «DyHKUNS
ABP» = «BbIxoa», BbIXOAHOW curHan «BkntoyeHne ot ABP» nogaetcs Ha Bxoa «BkoyeHne ot ABPT» (3apaeTtcst
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Kak (YHKLUMS NporpaMMUMpPYEMOro BXOAa) 3aluMTbl Pe3epBHOrO BBOAHOMO BbIK/OYaTeNs, Ha KOTOPOM 3ajaeTcs
ycTtaBka «®yHkums ABP» = «Bxopg».

[nsa cHWXKeHUa BpeMeHU nepeknioveHus BTopas rpyrnna KOHTAKTOB pene «BkntoveHne ot ABP» MoXeT
[eNcTBOBaTb HEMOCPEACTBEHHO Ha BbIK/OUATENb PE3EPBHOMO UCTOYHMKA (MpUMEp CXEeMbl NMPUBEAEH HA PUCYH-
ke [1.9), npu 3TOM Ansi obecrneyeHnst KOPPEKTHOM paboThbl IOFMYECKON CXEMbI YCTaBKa 3af€PXKKW BKIIKOYEHNS OT
ABP B yCTpOICTBE, YNPaB/sIOWEM BKIIOUEHMEM PE3EPBHOIO UCTOYHMKA («Cupuyc-2-C» Anst CXeMbl Ha pUCYHKe
[.9), 06a3aTenbHO AoMKHA bbb YCTaHOB/IEHA PaBHOM HYJ0.

1.2.11.2 C noMoLubio NporpaMMMpyeMbIX BXOAOB B YCTPOMCTBO MOryT MOCTYMNaTb CMrHasbl 61IOKMPOBKK U
paspeLueHns paboTel ABP. [ins 3TOro ycraBka «®yHKUMS>» BbIOpaHHOro BxoAa (BXOAOB) NepeBOoAMTCS B NOJOXe-
Hue «bnok.ABP» 1 BbIBNpaeTCca aKTUBHBIN YPOBEHb CUrHana.

Ecnv ans Bxoda 3agaH aKTMBHBLIM ypoBeHb «1», TO HanMuue curHana Ha Bxoge 6nokvpyet ABP, oTcyT-
CTBMe — pa3peluaeT. Ecnm ans Bxoaa 3ajaH akTUBHBLIM yYpoBeHb «0», TO Ha/lnumMe curHana Ha BXoje paspeLuaeT
ABP, oTcyTcTBME — BNOKUPYET.

Mo ymonuaHuio «Bxop 6» 3anporpaMMupoBaH Kak «Pa3pelueHne ABP», «Bxoa 9» — «bnokuposka ABP».

MosiBneHne curHana 6noknposkm ABP nnun cHatue curHana paspelleHns ABP 6yaeT 3axuratb cBeToamoa
«ABP 6nokunposaHo».

Mpn Hanuuum 6nokupytowero (MM OTCYTCTBMM paspeluarollero) curHana 6nokvpytorca dyHkumn ABP,
BHP v 3MM, Ha peiictBue 3MH 3TOT curHan BAUSHUSA HE UMEET.

1.2.11.3 Mpu ABPT («®yHkuMsi ABP» = «Bxopa») yCTpoMCTBO BKJIIOYAET CBOM BbIKOYATENb MO BHELLHE-
My curHany «BkntodeHue ot ABPT» npu oTcyTcTBum curHana 6nokuposku ABP.

BknoueHuve BoblknodaTens no exoay «Bxoa ABPT» 6yaeT npoucxoauTb Kak Mo YPOBHIO, Tak U MpU M-
NynbCHOM CUrHane AnuUTenbHOCTbIO 6onee 20 Mc.

1.2.11.4 TMpu BBeaeHHOW ycTaBke «DyHKUUA ABP» = «BbIx0A» BbIXOAHOW CUMIHAM Ha BK/OUYEHME pe3epB-
HOro UCTOYHUKa NuTaHuna ByaeT dhopMmMpoBaThCs B Crlyvae OTKIIOUEHMS CBOEro BbikAtouaTens ot 3MH, 3IM, ot
OCHOBHbIX 3almT TpaHcdopmaTopa, ot 30d (npu BBeAeHHOW ycTaBke «ABP» = «Bkn» B yctaBkax 300), ot
BXoAa «BHeluHee OTktoYeHMe» (Mpy BBEAEHHOW yCTaBke «ABP» = «Bkn» B yCTaBkax COOTBETCTBYHOLLErO BXOAA),
CaMOMpPOU3BONILHOM OTKJIKOYEHUM BbIK/OYaTeNs (NpyM BBeAeHHOW ycTaBke «ABP npu HeCaHKUMOHWPOBAHHOM
OTKNIOYEHUN» = «Pa3pelueHo»).

ABP 6yaeT 6nokuposaHo npu pabote MT3, JI3LLU, oTknodeHMn no uensm YPOB, ayroBo 3alluThbl, BHELL-
HEro OTK/toYEHMs1 C 3anpeToM ABP, 3awwuThbl WKWH. 3TO NPEnsTCTBYET MOAKIOYEHMIO MOBPEXAEHHOW CEKLMM K
NCNPaBHOMY WCTOYHUKY MUTaHMa W nonHoMy obectouvBaHuo noacTaHuun. ABP 6yaetr 6nokupoBaHO mnpwu
Hannuum curHana 6nokmpoeku ABP OT mporpamMMupyeMbix BXOAO0B, @ TakKe MpW BbiBeAEHHON (yHKUMKM onepa-
TMBHOMO ynpaeneHust «ABP». ABP MoXeT 6biTb 3ab/10KMPOBaHO Npu Hannumn 3U, B MOMEHT, MpeaLecTBYHOLLMiA
BblAaye KOMaHAbl Ha OTK/oYeHMe. [na 3Toro Ao/mkHa bbiTb 3aAaHa ycraBka «ABP npu 3Up» = «bnokumpoBaHo».
Ecnn ABP 6noknpoBaHo, Ha nepesHei naHenu 6yaet ropeTb ceetoanos «ABP 610kMpoBaHO».

BbixogHoW curHan «BkntodeHne oT ABP» copMupyeTcst Ha Bpems 2 C.

1.2.11.5 MNpeaycmMoTpeHa BO3MOXHOCTb paboTbl ABP npu KOMaHAHOM OTK/OYEHWU BBOAHOMO BbIK/OYa-
Tens. Ans aToro HeobxoaMMo nepeBecTun ycraBky «ABP npu KOMaHAHOM OTKAKOYEHUMU» B MOSIoKeHue «Pa3pelue-
HO>.

1.2.11.6 B otnnumm OT TepMmHana «Cupuyc-2-B», nyck ABP nponcxoamt He no dakTy OTKIOYEeHUS Bbl-
KnodaTens (nocne nosiBfeHus curHana Ha Bxoge PrO), a ogHoBpeMeHHO co cpabaTbiBaHueM pene «OTk.»,
MosTOMy, ecnn HeobxoaMMo obecrneunTb CHadana OTK/YeHWe BBOAQ, @ 3aTEM BK/OYEHWe pe3epBa, B Lemb
BK/OYEHNS HeO6Xx0AMMO BBOAUTL H3-610K-KOHTaKTbl BBOAHOIO BbIKOYaTens (npumep Ha pucyHke [.9).

1.2.11.7 [ns BO3MOXHOCTU BblAauM KOMaHAbl Ha BK/IIOYEHWE CEKLMOHHOMO BbIK/IOYaTeNs 0AHOBPEMEHHO
C KOMaHZOW Ha OTKJ/IOYEHWE BBOAA B YCTPOWCTBE MpeayCcMOTPeHa BO3MOXHOCTb peanv3aunn (yHKUMKM «pasb-
eVHEHUS», eC/n NocNe BKITIYEHUS CEKUMOHHOMO BbiktoYvaTens B TedeHne 100 MC He npom3oLLno OTKIKYeHne
BBOZA. B 3aBMCMMOCTM OT HEO6XOAMMOCTM peanu3aumm 3ToM (PyHKUMM NporpaMMUMpyeMoe pere, ynpasnsioLlee
OTKJ/IIOYEHNEM CEKLMOHHOIO BbIK/IOYATENS, MOAKNIOYAETCA:

— K Touke «OTkn.CB BHP» — oTkntoveHne 6yaet nponcxoanTb Tonbko nNpu pabote anroputma BHP
(cMm. n.1.2.12);

— K Toyke «OTkn.CB» — oTK/oveHne byaeT npoucxoanTb Kak npu pabote anroputMa BHP, Tak u
yepe3 100 Mc nocne nycka ABP, ecrin He OTKOUMIICS BBOAHOW BLIKMOYATESb.

1.2.12 ABTOMaTM4eckoe BOCCTaHOBMEeHWE HOpManbHoro pexxmMa (BHP) nocne ABP

1.2.12.1 C uenblo aBTOMaTUYECKOro BOCCTAHOB/IEHMS CXEMbI HOPMAnbHOMO pexuma nocne cpabaTbiBaHms
ABP yCTPOWCTBO MOXET NPOM3BOAWTL 0bpaTHOE MEpeKIIoYEHNE, TO €CTb, OTK/IIOYaTh Pe3epBHbIA (CEKLIMOHHDIN)
BbIK/IlOYaTESb M BKJIOYATb OCHOBHOM (CBOW BBOAHOMN).

1.2.12.2 MMpenycMoTpeHo ABa Buaa pabotbl BHP — ¢ nepepblBOM NuUTaHus NnoTpebuTenel, To ecTb, koraa
CHayana OTKJ/IOYAETCS CEKLMOHHBIN BbIK/OYaTeb U, MOCIE NPOBEPKU COCTOSIHMSI ero Bxoda PrB, BkitovaeTtcs
CBOM BbIK/OYaTeNb BBOAA, UM 6e3 nepepbiBa, C OAHOBPEMEHHOMN NapannenbHo paboTol ABYX BBOAOB Yepe3
BKJIIOYEHHBIN CEKLMOHHEIM BbiKtoYaTenb. Hannume pexxuma BHP, a Takoke ero Bug onpesensietcsl ycraBkaMu.
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1.2.12.3 Kputepuem nycka anroputMma BHP aBnseTcs nosiBneHne HanpsbkeHne A0 BBOAHOrO BblKoUaTe-
nsi. Ans 3Toro 0AHOMY M3 AMCKPETHLIX BXOAOB YCTPOWCTBA A0/MKHA ObITb 3aaaHa dyHkums «Myck BHP», u Ha aToT
BX0A HeobxoaAMMO noAaTb CUrHan O HanMuMKM HanpshKeHWs A0 BBOAHOMO BbIK/KYATENs OT pene KOHTPons
HanpsbkeHus. BHP Moxer paboTaTb ToMbko nocne cpabatbiBaHns ABP. Mocne ntoboro pyyHoro nepekioyeHms
BbIK/IlOYaTENs AaHHbIN anropuT™ He 3anycKaeTcs.

1.2.12.4 Bpemsi obecToumBaHusi notpebutenei npyu BHP unu BpeMs napannensHoi paboThl ABYX BBOAOB
(Thayss), @ TaKke BblaepXKa BpeMeHn ( Tzyp) NEpea NyCcKOM anroputMa rnocie rnosiBeHNs HanpskeHns Ha BBoAe
3a[aeTcsa yCcTaBKaMu.

1.2.12.5 ®yHkums BHP 6nokupyetcs, ecnu 3abnokuposaHo ABP (n.1.2.11.4), a Takxke B TOM Cnyyae, ec-
11 Ha MOMeHT nycka ABP npucyTCTBYeT HanpskeHWe A0 BBOAHOMO BbIKNOYaTENS.

1.2.12.6 Onsa pabotbl ¢yHKUmMM BHP HeobxoamMo noaaTh Ha Bxoa «PrB CB» curHan nonoXeHns cekuu-
OHHOrO BbIKMIOYaTENs.

1.2.13 AsTOMaTM4eckoe NoBTOpHOe BkoveHue (AlB)

1.2.13.1 YcTpoiCTBO MMeeT (PyHKLMIO OAHOKPATHOrO aBTOMAaTMYECKOro MOBTOPHOrO BKJIKOYEHUS. Hanu-
yne AlNB 1 BpeMs BblAEPXKN 3a4at0TCH YCTaBKaMMU.

1.2.13.2 BpemMsi BoccTaHoBneHns AlNB coctaensieT 60 ¢ (1 MMHyTa). B ciyyae aBapuiAHOro OTKIOYEHUS B
nepeble 30 ¢ nocne BKOYEHUS BbikNoYaTens ¢yHkuma AlMNB 6yaet 3abnokvpoBaHa (6nokuposka AMNB npwu
onpoboBaHun).

1.2.13.3 AlB MOXeT 6bITb BbIBEAEHO C MOMOLLBIO KHOMKKM «AlB» Ha nepeaHelt NaHenM YCTPOMCTBa, a
TaKkKe Mo BHELWHEMY curHany (Ans aToro HeobxoaMMO 3aAaTh COOTBETCTBYHOWWYIO DYHKLMIO OAHOMY M3 Mporpam-
MUPYeMbIX BXOAOB). BNOKMpOBKA BHEWHMM CUrHanNOM BO3MOXHA «b6e3 dukcaunm» (TONbKO MpU  HanMumm
cUrHana) umn «c dukcaumen» (paxe nocne CHATUS CUrHana Ao Ceaytowero KOMaHAHOro BKKOYEHUS BbIK/OYa-
Tens). Bug 6nokupoBku onpeaensieTcs ycraBkon «dukc. 6ok, AMB».

B pexuMme «be3 dumkcaummn» eCTb BO3MOXHOCTb 3arnporpaMMUMpOBaTh 3aZlepXXKy Ha BO3BpaT Afs BXOoAa
6nokunposkn AlMB, Toraa 610knpoBka He 6yAeT CHUMATbCS B TeYeHUe 3aaHHOro BpeMeHu Nnocne CHATUS curHana.

1.2.13.4 Tpu oTkOYEHHOM ycTaBke «AlB» ceeToamop «brnokuposka AlNB» aBTOMaTUUECKM BbIK/IHOYAET-
ca.

1.2.13.5 C noMOLLblO COOTBETCTBYIOLUMX YCTAaBOK MOXHO pa3pelunTb uim 3abnokunposaTb nyck AMNB npu
cpabaTbiBaHUM OTAENbHbIX BUAOB MM CTyMEHeN 3aluTbl, BKIoYask HeCaHKUMOHMPOBaHHOe (CaMOmnpoM3BOJIbHOE)
oTKtodeHne. AMNB Bceraa 6noKMpyeTcs Npu OTK/IOYEHWMM OT AyroBoW 3awwmTbl, oT 3MH, OT OCHOBHbIX 3aluT
TpaHccdopmaTopa, npy nycke ABP, a Takoke npu cpabatbiBaHun YPOB.

1.2.14 [dyrosas 3awuTa

1.2.14.1 [yroBas 3allMTa BbINOSHSAETCS NOAAYEN CUrHana Ha ANCKPETHLIN BXoa «/[yroBast 3awmTa». Ans
YBENNYEHNS HAAEXKHOCTM W OTCTPOMKM OT JNIOXKHbIX CpabaTbiBaHW MOXET ObiTb BBeAEH [AOMONHUTENbHbIN
KOHTPO/b MO TOKY C MOMOLLbIO YCTaBKu.

1.2.14.2 B cnyyae 3adaHusl peXxuMa «C KOHTPOJIEM MO TOKY» AN OTK/IOYEHMs BbikodaTens byaer
Heob6x0AMMO HanuMume curHana Ha exoge «/yroeasl 3alWmTa», a TakXe MpeBblileHNE BXOAHLIM TOKOM 3HayeHus
YyCTaBkn Ixoure. B CNlyyae 3afaHunsl pexxmma «C KOHTPOJSieM MO TOKY» MpW OTCYTCTBUM TOKa MPUXOA CUMrHana Ha
Bxoa «[yroBas 3awmTa» 4yepe3 0,25 C BbI3OBET CUrHaNM3aLUMIO HEWCTPABHOCTW LIEMEA [AyroBOW 3alluTbl C
COOTBETCTBYIOLEN MHAMKaUMeN. [locne 3Toro AeicTBMe AYroBOM 3alUTbl Ha OTKJ/IIOYEHME 3arnpellaeTcs Ao
CHATUS CUrHana co Bxoaa.

1.2.14.3 WmMeeTcs cneumanbHbin BXoa «CUrHan AyroBOM 3alUyTbl», NMojada CUrHana Ha KOTOpbli Bbi3bl-
BaeT cpabaTtbiBaHue pene «CurHanvsaumns» u BKIOYEHME CcBeToAMOoAa «BHELHSS HEMCNPABHOCTbY.

1.2.15 Bxopabl ¢ nporpaMmMmpyemMon gyHKLnen

1.2.15.1 Ana yBenuyeHuss BO3MOXHOCTEN YCTPOMCTBA B HEM WMMEKTCA AOMOSHUTENbHbIE AUCKPETHbIE
BXxoabl «Bxoa 1»...«Bxoa 11». CBOMCTBa Kakaoro BXoAa 3aAaloTCst OTAENbHO C MOMOLLbIO YCTaBOK B COOTBET-
CTBYIOLUMX rpynnax.

1.2.15.2 Ana kaxaoro BXoAa MOXET 6biTb 3afiaH aKTUBHbIA YPOBEHb («1» — aKTUMBHbLIM SIBASIETCS Hasu-
yne HanpsbkeHUs Ha Bxoae, «0» — aKTUBHbBIM SIBASIETCS OTCYTCTBME HAMPSHKEHUS).

1.2.15.3 Kaxzbln BXxoA MMEET CBOHO BbIAEPXXKY BpeMeHW Ha cpabaTbiBaHWE M Ha BO3BpaT, KOTOpble 3a-
[aloTca ycTaBkaMu Tepas M Tossp.

1.2.15.4 MMpu 3apaHHOM yHKUMM BXOAa «BHellHee OTK/IOYEHUE» C MOMOLLBKO YCTaBOK MOXET ObiTb 3a-
[laHo AeincTBMe JaHHOro BXxoAa Ha nyck cxembl YPOB v Hanmume AMNB 1 ABP nocne oTkoueHuns.

1.2.15.5 MMpu 3apgaHHON byHKUMKM Bxoaa «KomaHAHOe OTKIoUeHne» unu «KoMaHaHoe BKIYeHne» aen-
CTBME Ha OTK/IOYEHNE WU BKJIIOYEHUE BbIKNOYATENSA NPOU3BOANTCSA HE3aBMCUMMO OT COCTOSIHUSA BXxoaa «Paspe-
WweHue TY».

1.2.15.6 MMpu 3agaHHON hyHKUMM BXOAa «BHelHee OTKIoYeHe», «BHeWHMI curHan», «KoMaHaHoe oT-
KfodeHre» unu «KomaHaHoe BK/OYEeHMEe» C NOMOLLbIO YCTAaBOK MOXET ObiTb 33aHO Ha3BaHWe BXoaa, oTobpa-
)KaeMoe Ha MHaMKaTope npu cpabaTbiBaHUM.
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1.2.15.7 Kaxnablli BXOA MOXET AENCTBOBATb Ha 6I0KMPOBKY /10601 M3 UMEIOLLMXCS B YCTPOMCTBE 3alLMT.

Ecnv ans BxoZa 3aaH akTUBHbIM YPOBEHb «1», TO HanMumMe curHana Ha Bxoae 61okupyeT paboTy 3alum-
Tbl, OTCYTCTBUE — pa3peLlaeT.

Ecnv ans Bxoaa 3aAaH akTUBHBIA YpOBEHb «0», TO HanMumMe cMrHana Ha BXoAe pa3peluaeT paboTy 3alum-
Tbl, OTCyTCTBME — BNOKMpYET.

Mpu BBOAE YCTPOMCTBA B paboTy HEOOXOAMMO BHUMATENbHO OTHOCMTLCA K 3aaHWi0 (PYHKLMWM BXOMOB,
MOCKOJIbKY «3abbITble» W He MOAK/YEHHble GMOKMpyHOLME BXOAbl C AKTMBHbLIM HYNIEBbIM YPOBHEM BbIBOAAT
3almnTy U3 paboThbl.

Mpy Mcnonb30BaHUM GNOKMUPYIOLWNX BXOAOB PEKOMEHAYETCS MOAK/YATb OAWH M3 MPOrpPaMMUPYEMbIX
CBETOAMOA0B K ToYKaM «bnokmpoBka XXXX» ang nHamMkaumMm Hanuuus 6nokupytowlero curHana.

Mpn AENCTBUM HECKONbKMX CUrHANOB Ha 6M0KMPOBKY OAHOM W TOW XK€ 3alUMTbl UCMOMb3YETCS 3MEMEHT
«UNWN», To ecTb Npun Hanuunm xoTs 6bl 0gHOro HIOKMPYIOLLErO CUrHana 3almTa He cpaboTaer.

1.2.16 TporpaMmMupyeMble pene
1.2.16.1 [ns yBenuyeHus yHUBEPCaNbHOCTU YCTPOWUCTBa B HEM MpeayCMOTPEHbI CneLunanbHble Nporpam-
MupyeMble notpebutenem pene («Pene 1»...«Pene 7»), KOTOpble UMEOT BO3MOXXHOCTb MPOrpamMMHO MOAK/YaTb-
Csl K OAHOM 13 60/bLLIOr0 KONIMYECTBA BHYTPEHHMX TOUEK (DYHKLIMOHANIbHOM TOMMUYECKON CXEMbI YCTPOMNCTBa. MNpu
3TOM MOXHO KaK MOMy4YUTb HOBble penelHble BbIXOAbl, Tak WM MPOCTO PasMHOXWTb KOMMYECTBO BbIXOAHbLIX
KOHTAKTOB YK€ MMEILLMXCS pene.
1.2.16.2 Bbibop TOYKM NOAKOYEHMST K (DYHKLMOHANBHON JIOMMYECKOM CXEME MpOrpaMMUPYEMOro pene
NpOM3BOAUTCS C MOMOLLbIO YCTaBKM «Touka». HeobxoanMo 3a1aTb HOMEpP TOUKM B COOTBETCTBUM C Tabnuuel b.1.
Mpy 3TOM Ha 3KpaHe pedaKTMPOBAaHWS YCTaBKM aBTOMATMUECKM MOSIBUTCS pacluM@poBKa, COOTBETCTBYHOLLANA
3afaHHON TouKe.
1.2.16.3 C nomoLLbto YCTaBkM «PeXXnMM» B COOTBETCTBYIOLUEN Ipynne YCTaBOK MOXHO 3adaTb PEXWM pa-
60TbI 3TUX pene:
— B epswem pexume («bes dukcaumm»);
— ¢ namaTbto (6nuHkep, «C dukcaumein»), oo copoca curHanmsaumm ycTponcTsa;
— B UMNYNIbCHOM pexuMe («AMMynbCHbIN»), BpeEMSt UMMY/bca paBHO 1 C.
1.2.16.4 MNmeeTcs BO3MOXHOCTb BBECTW 33[€PXKKYy Ha cpabaTbiBaHME M BO3BpaT pene C NOMOLbIO yCTa-
BOK Tcpas N Tposzse COOTBETCTBEHHO. 3HaUYeHMs YCTaBOK nexart B AnanasoHe ot 0 o 99,99 c.
1.2.16.5 ®yHKUMOHaNbLHas nornyeckas cxema nporpaMMMpyeMoro pene npueeaeHa Ha pucyHke W.3.

1.2.17 TporpaMMmunpyeMble CBETOANOADI

[ns yBenuyeHus YHUBEpCanbHOCTU YCTPOMCTBA Ha €ro JIMLEBON MaHenM MMEKOTCS MporpamMMupyeMble
CBETOANO/bI, 0603HAYEHHbIE «1», «2» 1 «3»,

MoaknoueHne AaHHbIX CBETOAMOAOB K OAHOWM U3 ToYeK (PYyHKLMOHANBHOM NTOrMYecKon CXeMbl YCTPOMCTBA
NpOM3BOAUTCSA @HANOrMYHO cnocoby, NpUMeHSeMOMY A1t MporpaMmupyemelx pene (nogpobHee cm. n.1.2.16).

VimeeTcs BO3MOXHOCTb BBECTU 3aAepXXKy Ha cpabaTbiBaHMe CBETOAMOAA C MOMOLLBI0 YCTaBKW. 3HaueHuUs
yCTaBKu nexar B gnanasoHe ot 0 go 99,99 c.

MimeeTcs BO3MOXHOCTb 3aAaTb HaMuMe MUraHus U peXxxuM paboTbl CBETOAMOAOB — B CeAsLIEM pexume
Unmn ¢ NamsTbio (6nMHKep), A0 cbpoca CMrHanM3aumMm yCTpomcTBa.

1.2.18 AapuiiHbIii ocuunnorpad
1.2.18.1 AapuiiHbIn ocumnnorpacd No3BOJSET 3amnucbiBaTb BO BHYTPEHHIOW MaMsiTb YCTPOMCTBA OCLWII-
NOrpaMMbl BCEX M3MEpsIEMbIX TOKOB, @ TakXXe COCTOsHME AMCKPETHbIX BXOAOB M BbIXOAOB. lyck ocumnnorpada
MOBKO HacTpaMBaeTCs M MOXET MPOMCXOANTb Kak Npu cpabaTbiBaHWM YCTPOWCTBA, TaK U MO AOMOSHUTENbHBLIM
YCIOBUSM.
1.2.18.2 Peanu3oBaHO AMHAMW4YeCKOe BblAeNeHne namsTh, TO eCTb KOSIMYECTBO OCUM/NOrpamM, rnome-
LIAIOLLMXCS B NAMSTU, 3aBUCUT OT A/IMTENIbHOCTM 3anncei.
Obwasa AnnTeNbHOCTb COXpaHSeEMbIX B MaMATH OCUMINIONPaMM COCTaBASET NpuMepHo 35 c.
Mepuvoa KBaHTOBaHUS cMrHanoB ocuunnorpada — 1 Mc (20 Touek Ha Neproa NPOMbILLIEHHOM YacToThbl).
Kaxxgast ocumniorpaMmMa MMeET NpuBSI3KY K BHYTPEHHEMY BPEMEHM YCTPOMUCTBA C TOYHOCTbIO A0 1 MC.
1.2.18.3 CuwnTbIBaHWE OCLMNIONPaMM OCYLLECTBASETCS C KOMMbIOTEPA MO JIMHUN CBA3W.
1.2.18.4 C noMolyblo nMapaMeTpoB B pa3sgene MeHw «Hactpoiku — Ocumnnorpad» MOXHO TMOKo
HacTpouTb YCNOBMS NMycka ocunnnorpada, a Takke ANUTENbHOCTb 3anucu.
1.2.18.5 Bo3MOXHbI criegytolme ycnoems nycka ocuunnorpada:
—  aBapwuiiHOe OTK/oYeHWe (3apaeTcsl yCTaBkon «ABap. OTK.»). CpabaTbiBaHMe BHYTPEHHWUX WIU
BHELHUX (MO AMCKPETHLIM OTK/IOYAIOLWMM BXOAaM) 3alMT C AEMCTBMEM YCTPOMCTBA Ha OTK/oYe-
HWe BbIK/TloYaTens;
—  nporpaMmupyeMbii nyck 1..5 (3agaetca yctaBkamm «Touka 1»... «Touka 5»). MoTpebuTtens 3a-
[aeT TOYKY Ha (DYHKLMOHANLHOW NTOrMYeckoin cxeme, Mo CUrHany OT KOTOPOM NMPOM3BOAUTCS MYCK.
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YcnoBusi nycka obbeanHsoTcs no «UJN», To ecTb nosiBfieHMe XoTs 6bl 0AHOMO W3 YCNOBWIA Bbl3bIBAaeT
MycK 3anuncu oCcLMNIOrpamMMbl.

1.2.18.6 TMpu nporpaMmMmMpyemMoM nycke ocumnnorpacda 3aaaHne TOUKM NOAKYEHUS K (YHKLIMOHaNbHOM
JIOMMYECKON CXEME YCTPOWCTBa BbIMOSHSIETCS aHANOMMYHO BbIGOPY TOYKM ANS NPOrPaMMMUPYEMbIX pene U
ceetoanoaos (noapobHee cM. n.1.2.16). [lononHUTENbHO HEO6X0AMMO 3aAaTb PEXMM NPOrpaMMMpyeMoro nycka:
NpsIMO-CNEeAsLLNIA, MHBEPCHO-CNEASILLMIA, NPsSIMO-(UKCMPOBaHHBIA, MHBEPCHO-(UKCUPOBAHHBLIN.

«lpsAMO» 03HAYaET, YTO AKTUBHbLIM CUrHANIOM ABNSIETCS «1», COOTBETCTBEHHO MYCK MPOMCXOAMT Mpu ne-
pexoje NOrMyeckoro curHana c Hyns B eanHuly. «MHBepCHbIN» — akTUBHBIA curHan «0».

«Cnepsilumin» peXxnuMm o3HayaeT, YTo 3anucb MPOM3BOAMTCS, MOKa MPUCYTCTBYET curHan (To ecTb MycK
WOET «MO YPOBHIO»). «OUKCMPOBAHHBIN» — OCLMNNIONPaMMa 3amnmnCbIBAETCSl TOSIbKO 3afiaHHOEe BPeEMSI HE3ABUCUMO
OT ANUTENbHOCTM NPUCYTCTBUSA curHana (Nyck MAET «no (poHTY»). Bpems 3anncn B UKCMPOBAHHOM pexume
ornpeaenseTcs napaMmeTpoM Trporpam.

1.2.18.7 Kaxpas ocuunnorpamMma BKIOYAET B cebs A0aBapuiiHbIN, aBapUHbIN 1 NOCeaBapuUHbIN pe-
UMb,

MakcMManbHasi AnMTeNbHOCTb OAHON OCLUMIOrPaMMbl OFpaHUYeHa U perynmpyeTcst YCTaBKoM Twax ocymn-
CyMMapHoe BpeMs BK/OUYAET B Ce6St aBapuiAHbIA, A0- U NMocneaBapuiiHble PeXWMbI U B CYMME HUKOTAa HE MOXET
MpeBbIWATb 33/laHHYI0 MaKCUManbHYO ANUTENBHOCTb. 3TO CAENaHO ANs 3aliuTbl OT 3aTUMPaHUsi BCEN MaMsTU
O[HOW AJIMHHOW OCLIMNINIOrPaMMON B Cllydae «3aBUCaHUSI» OAHOMO U3 MYCKOBbIX YCIIOBUIA.

1.2.18.8 [AnuTenbHOCTb [OaBapWUMHOM M MOCneaBapuiHOW 3anuceil 3afjaeTcst yCTaBKaMU T oaapumis W
Trocreasap COOTBETCTBEHHO.

1.2.18.9 [nnTenbHOCTb 3anncu aBapuMHOIO peXxuMa 3aBUCUT OT MPUYMHBI Nycka ocumnnorpada. Ecim
BO3HMKAIOT Cpa3y HECKOJIbKO YC/I0BUI NMycka, TO OCLMIIIONPaMMa MULIETCS A0 MCHE3HOBEHUS BCEX YCIOBUI, NMBO
[10 3aMOSIHEHNS MAKCUMasbHON ANUTENBHOCTM OCLIUINOrPaMMbl.

a) MporpaMMupyeMbiin Nyck (Mo cUrHany B 3aAaHHOM ToUKe (PyHKLMOHaNbHOW JIOFMUYECKON CXEMbI)

B cnepswem pexwume pabotbl nycka («Mpsmo-Cnea.», «MHBep-Cnen.») ocumnnorpamma byaet cknagbl-
BaTbCS: A0aBaPUNHBIN PeXUM (Toasarmin) + BPEMS MPUCYTCTBUS CUrHaNa B BblIbGpaHHOM Touke + nocneaBapvn-
HbI pexxuM ( Trocreasar)-

B chmKcMpoBaHHOM pexmnMe nycka ocuMniorpaMMa 6yaeT CknaablBaTbCs: A0aBAPUMHBIN PEXMM + BpeEMSI
3anucu npu nporpamMmpyemMoM nycke ( Trpoream) + NOCTIEABAPUIAHBIN PEXUM.

6) CpabaTblBaHNE OAHOMN U3 BHYTPEHHMX 3aLUMT YCTPOMCTBA

MpUCYTCTBYIOT A0aBapUiiHbIA U NOCNEaBapUAHbBIN PEXUMBbI. 3annCb aBapuMMHOMO peXxuMa Mpov3BOANUTCS
OT MOMEHTa MyCKa OAHOM M3 CTYNeHel 3alyT A0 MOMEHTa BO3BpaTa BCEX CTYMeHeW, Mpu YC/IOBUM, YTO B 3TOM
WHTepBasne NpoucxoanT cpabaTbiBaHWe 3awWwmT. B ciyyae, ecnm 3a nyckoM 3alumT nociefoBas BO3BpaT CTyrneHew
6e3 cpabaTbiBaHWS, TO OCLMANOrPaMMa He COXpaHseTcs.

B cnyyae, ecnn nocne nycka cTyrneHel 3awmT cpabaTtbiBaHWe He NPOUCXOAWT B TEYEHWE BPEMEHM Npe-
BbILLAIOWEro MakCcMManbHoe BpeMs, OTBeAEeHHOe NoA4 OAHY OcCuManorpamMy, TO 3anucb MPOAO/KAETCS MO
KOMbLEBOMY MNPUHUMMY (Hayano OCUMMOrpaMMbl 3aTUPAETCs HOBOM WHdOpMaumei) A0 BO3BpaTa CTymneHeM.
TakuM 0bpasoM, ecnm nocneayeT cpabaTbiBaHWE 3aLlMThI, TO COXpaHeHa byaeT nocneaHss Yactb OCUMNIOrPaMMbl
(BNUTENbHOCTBIO Tmax ocymn)-

B) OTK/IIOYEHME MO AMCKPETHOMY OTK/THOYAIOLLEMY BXOAY

Myck npoucxoauT «no (POHTY» U BPEMs 3anucyM aBapuMMHOMO pexuMma onpeaensieTcsl He3aBUCUMOM
YCTaBKOW Tgyckper. TakuMm 06pa3oM, B OCUMANOTPaMMy BXOASAT: [AOABAPWUMHLIA pPeXuM + BpeMst Tauckeer +
rocneaBapuiHbIN PEXUM.

[daHHbIn  cnyyad  aHanorvyeH 3amuMcM  OT  MporpaMMMpyeMoro  nycka ¢ pexuMoM  «[psiMo-
(PUKCMPOBAHHBI».

1.2.18.10 [devictBua ocumnnorpacda npu 3anoSIHEHUM BCEN NaMsTW, OTBEAEHHOM MOA OCLMANOrpaMMbl,
onpeaensitoTCsl YCTaBKoW «Pex.3anmcn», KOTopasi MOXET NPUHMMaTh [1Ba 3HaYeHus:

—  «[lepe3anucb» — HOBasi OCUMNIOrPaMMa 3aTUPAET CaMble CTapble (CTUPAETCs Lenoe Yncio CTa-
pbIX OCLIMNIONPaMM, CYMMapHasl ANUTENbHOCTb KOTOPbIX AOCTAaTOYHA A1 3aMMCKh HOBOWM OCLIMII-
Norpammel);

—  «OcTaHOB» — OCTaHOBKa 3amnucy A0 Tex Mop, Noka namsiTb He ByaeT ocBoboxaeHa KOMaHAoW Mo
J1C, nnb0 HenocpeaCTBEHHO C JIMLIEBOI MaHENM YCTPOMCTBa.

1.2.18.11 WMeeTca BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOPa YCTPOWMCTBA KOHTPOIMPOBATb YMCIIO
3anucaHHbIX OCUMIorpaMM, a Takke 06beM cBOGOAHOM MaMmsaTM. 3Ta MHGOpMaums OTOOpaXKaeTcs B MEHI0
«KoHTponb — Ocumnnorpad».

3pecb e MOXHO NPoM3BECTU OYUCTKY MaMsaTU ocumniorpamMm (C BBOAOM naponst). Mo koMaHae CTMpatoT-
Cs BCE OCUMIMOrpaMMbl, XpaHsliMecss B naMsiTu. VIMeeTcs BO3MOXXHOCTb aHANIOMMUYHOM OYUCTKM MaMsiTU Mo
komaHge c J1C.

1.2.18.12 MapameTpbl ocumnnorpada npueeseHsl B Tabnuue 12.
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Tabnuua 12
HanmeHoBaHMe napameTpa 3Ha4yeHne

1 [nanasoH yCTaBoOK Mo BpeMeHH, C
Tmax ocumn 1,00 - 20,00
TﬂOABAPMﬁH 0,04 - 1100
TI70C/7EABAP 0104 - 10100
T anckeer 0,10 - 10,00
Trroream 0,10-10,00

2 [UCKpPEeTHOCTb YCTaBOK MO BPEMEHMU, C 0,01

3  Mepuoa KBaHTOBaHMSA CUrHaNoB ocumnorpada, Mc 1

4 O6las AIUTENbHOCTb COXPaHSEMbIX B MAMATM OCUMIONPaMM, C 35

1.2.19 Perucrpatop cobbiTuii

1.2.19.1 [Ansa perncrpaumm B NaMmsitM yCTPoMcTBa (hakToB OBHapY>XeHUs HEUCMPaBHOCTEN C NPUBSI3KOM K
ACTPOHOMMYECKOMY BpPEMEHU B YCTPOWNCTBE peanv3oBaH apxvB COObITMI. Mpn 3ToM Nto60M NycK 3almThl, NpUXoa
OMCKPETHOTrO CuUrHana, ObHapyXeHue BHYTPEHHENW HEWCTNPaBHOCTU perncTpupyetcs B NaMsitm CobbITUM C
NMPUCBOEHUEM AaTbl U BPEMEHN MOMEHTa OBHapyXXeHusl.

1.2.19.2 CuuTbiBaHMe MHOPMaLMM perncTpaTopa COBbITUIM OCYLIECTBASIETCS C MOMOLLbIO KOMMbOTEpa
no KaHany cBs3u.

1.2.19.3 TlamATb perncrpaTopa NOCTpoeHa No KOJbLEBOMY MPUHLIMMY, TO €CTb Moc/ie ee 3arnofHEeHNs HO-
Basl MHOpMaLMsa 3aTUpaeT caMmyto cTapyto. EMKoOCTb namsitu pernctpaTtopa coctasnset o 1000 cobbiTui.

1.2.20 lMopnepxKa CUCTEMbI TOYHOMO €AMHOMO BpeMEeHU
1.2.20.1 Bce cobbiTMsI perncTpupyemMble B YCTPOMCTBE UAYT C METKOM BPEMEHU C TOYHOCTbIO 0 1 MC.
1.2.20.2 AcTpoHoMM4eckoe BpeMs (rof, Mecsu, AeHb, YaC M T.4.) Ha YCTPOMCTBax 3aluT MOACTaHUMK
MOXHO 3aZlaTb Yepe3 OAWH U3 KaHaNoB CBS3M C MOMOLLbIO LIMPOKOBELLaTeNbHOM KOMaHAabl 3afaHns BpeMeHn. Ho
B 60OMbLIMHCTBE CrydaeB cneumduka KaHanoB CBSA3M U WUCMOSIb3YEMbIX MPOTOKOSIOB HE MO3BONSET BblAEpXaTb
TOYHOCTb CUHXPOHM3aLUMK [0 1 MC.
1.2.20.3 B ycTpoincTBe NpeaycMOTpeHbl Mepbl AN BKOYEHUSI B CUCTEMY TOYHOIO €AMHOr0 BPEMEHM,
ONS Yero K CMHXPOHWU3MPYeMbIM YCTPOMCTBAM MOABOAMTCS CrieuManbHbI KaHas, Mo KOTOPOMY MepeaaeTcs
CMHXPOUMMNYJILC. 3TO MO3BOSISIET 06ECNeYUTb CUHXPOHM3ALUMI0 YCTPOMCTB Ha 3aluMLiaeMoM o6bekTe C TOYHOCTHIO
no 1 mc.
1.2.20.4 [Ona npuema curHana CUHXpOMMMY/bCa MOXET MCMOMb30BaTbCs OAMH M3 ABYX BXOAOB YCTPOK-
cTBa:
—  BXoA WHTepdelica RS485. B 3ToM pexuMe (3a1a€TCs COOTBETCTBYIOLIEN MPOrpaMMHOM HaCTpoW-
kon, cM. n.1.2.20.6) NopT UCMOb3YETCA Kak ANCKPETHBIN BXoZ (TO eCTb pearupyeT Ha UMMysbC C
MWUHUMAaNbLHOM ASIMTENbHOCTBIO aKTUBHOMO CUrHana He MeHee 15 MC) 1 He MOXET MCNOJb30BaThCs
[Ns OpraH13aummn CTaHAapTHOro KaHasna CBsi3u;
—  CMeuvanusnpoBaHHbIA AUCKPETHLIN BX0A «CUHXPOMMNYNbLC». [aHHbI BXOA BbINOSHEH HAa HOMU-
HaslbHOE 3Ha4YeHWe NOCTOSIHHOrO HanpshkeHns 24 B. nMTensHOCTb BXOAHOIO UMMybca HE MeHee
15 Mmc.
1.2.20.5 Mpuxoa mMnynbca Mo KaHaly CMHXPOHWM3aUMWM MPUBOAMT K aBTOMATUYECKOW <«MOACTPOMKe»
BHYTPEHHErO BPEMEHW YCTPOICTBA.
1.2.20.6 MapaMeTpbl CUHXPOHM3aLMM MO BPEMEHW 3aAaloTCsa B MeH0 «HacTporikn — CMHXPOHM3aumMs».
C nomoLblo yCTaBkn «AMMynbC» MMEETCS BO3MOXHOCTb 3a4aTb 4acTOTy MpuMxofda CUrHana CUHXpPOHMW3a-
LMK OOMH pa3 B CEKYHAY, B MUHYTY, B Yac.
C nomoLubto ycTaBku «MopT» MOXHO 3aAaTb OAHO U3 3HAYEHUI:
—  «OTKN» — CUHXPOHU3aLMS He UCnonb3yeTcs (B 3TOM clydae uHTepdeic RS485 MOXHO MCMosb30o-
BaTb AS19 OpraHn3aunm CTaHAApPTHOMO KaHana CBA3n);
—  «RS485» — kaHan CMHXPOHU3ALIMK BbIMOSHSIETCS C NOMOLLbIO MHTepdelica RS485;
—  «OnTpoH» — KaHan CUHXPOHM3ALMKN BbIMOSHAETCS C MOMOLLBIO ONTPOHHOr0 BxoAa «CUHXPOUM-
nynbC».
1.2.20.7 B cny4ae, e yCTaBKOM 3afaHa CMHXPOHM3auust no BpeMmeHu («MopT — RS485/0nTpoH»), a
CUHXPOUMNYNbC He NPUXOAUT B TeYeHue ABYX MHTEepBasnioB OXWAAHUS UMMybca (3HayeHue yCcTaBku «MMMynbe»
YMHOXEHHOE Ha ABa), TO Ha MHAMKaTOpe YCTPONCTBa nosiBnsieTcs cooblueHne «HeT umnynbca cuHxp.». MNpn 3ToMm
cpabatbiBaHue pene «CurHan» u ceBetoamMofa <«BHEWHSS HeMcrnpaBHOCTb» He NPoOMCXoAauT, T.K. owwubka He
KpuTUYecKasl U NO3BOMSIET AONTOE BPeMS BbIMOMHATL PyHKUMK 6e3 noTepu KayecTsa.
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1.2.21 JIvHng cBasm

1.2.21.1 YCTpOWCTBO OCHALLEHO ABYMSI UM Tpems uHTepdelcaMn IMHUKM CBA3U C KOMMbloTepoM — USB
Ha nepeaHen naHenu ycrponctea, RS485 — Ha 3aaHen 1 TpeTuin (onuMoHanbHbIM) uHTepdenc — RS485, CAN uam
Ethernet.

1.2.21.2 PasbeM USB Ha nepegHen naHenu npegHasHayeH, B OCHOBHOM, NSl MPOBEAEHMSI MYCKO-
HanaZo4HbIX paboT M MO3BONSET COEANHATLCS C KOMMBIOTEPOM MO MPUHLMIY «TOYKA — TOYKa». [lns coegunHeHus
C KOMMbIOTEPOM UCMOSb3YeTCs CTaHAAPTHbIA kabenb Tuna «A-B». ManbBaHWUECKON pa3Bsi3kM OT CXEMbl YCTPON-
CTBa AaHHbIN MHTEepdENC HE NMeET.

1.2.21.3 WHTepdeinc RS485 Ha 3aaHel naHenu npnbopa npeaHasHadveH A1l NOCTOSHHOMO MOAKIIYEHNS
YCTPOWCTBA B JIOKa/IbHYIO CETb CBS3W Anst pelleHust 3aaad ACY. Ha sToM nHTepdelice peanusyeTcs MHOMOTOYEeu-
HOe MOAK/oYEHNE, TO eCTb K OAHOMY KOMMbIOTEPY MOXHO OAHOBPEMEHHO MOAKIIYaTb HECKOIbKO YCTPOWUCTB C
QHaNOrMYHbIM KaHanoM napannenbHo (LUMHHas apxuTekTypa). ITOT uHTepdeic Bceraa UMeET NOJSHYIO rasibBaHu-
YecKyto pa3Bsi3Ky OT CXEMbl YCTPOMCTBA.

1.2.21.4 Hannuune n TN TpeTbero nHtepdelica 3aBUCUT OT UCTIOSTHEHUSI.

1.2.21.5 YcrpoiictBo noanepxusaeT npotokon cesasm Modbus RTU nnm Modbus TCP, B 3aBUCMMOCTH OT
NCMOSIHEHUS JIMHUU CBA3MW.

1.2.21.6 Mpu 3agaHum TMNa npotokona Modbus ycTtaBkamn HeobX0AMMO AOMOAHWTENBHO BBECTM Napa-
METPbl 3TOro NPOTOKONA, NO3BONAOLME HACTPOUTL YCTPOMCTBO Ha paboTy C pasfiMyHbIMU BapMaHTaMy nepesaqn
JaHHbIX. DTUMM napaMeTpaMu SBNSAKOTCS aApec YCTPOMCTBA B JIOKasSIbHOM CETM, CKOPOCTb Mepeaayu AaHHbIX,
Hanmume 1 BUA NPOBEPKM AAHHbIX HA YETHOCTb, @ TaKkXXe KOIMYECTBO CTOMOBbLIX OUT.

1.2.21.7 Bce uHTepdenchbl CBS3U NO3BOMSIOT BbINOMHSATL BCE AOCTYMHbIE Onepaummn, MoryT paboTtaTb og-
HOBpPEMEHHO, B TOM YMC/e Ha pa3HbIX CKOPOCTSX Nepefayu.

1.2.21.8 JInHno cBasn ¢ uHTepdeiicom RS485 pekoMeHAYeTCs COrNacoBbiBaTh Ha KOHLAX, MoAk/oyast
BCTPOEHHbIE COrMacytolme pe3ncTopbl Ha KpalHWUX YCTporcTBax. MoakiloveHne OCyLECTBASIETCS C MOMOLLbIO
3aMbIKaHMS KOHTaKToB 3 U 4 KIEMMHMKA.

1.2.21.9 MoHTax MHUM CBsI3u C MHTepdencoM RS485 pekoMeHayeTCs NpoM3BOAMTL C MOMOLLLIO BUTON
3KpaHUPOBaHHON napbl, cobntofas NOASPHOCTb NOAKOUEHUS NPOBOAOB.

1.2.21.10 MoHTax nMHWUKM cBsi3n ¢ nHTepdelicoM Ethernet nponsBoanTca ¢ NOMOLLBIO CTaHAAPTHBIX kabe-
nert Tuna UTP unu FTP ¢ pasbeMamu RI45.

1.2.22 Bblbop TekyLero Habopa yCcTaBok

1.2.22.1 B ycTpoicTBe uMeeTca ABa Habopa yCTaBOK, B COCTaB KOTOPLIX BXOAAT KakK CaMW YCTaBKM 3a-
LMT, TaK W NporpamMMHble nepekoyaTeny, 3afatome pexxmuM paboTbl QyHKUMIA 3awmT U aBToMaTukK. Mpeay-
CMOTpEHA BO3MOXHOCTb «ropsien» CMeHbl YCTaBOK, YTO MO3BONsieT Gonee rMbko aganTvpoBaThb 3aWMThbl K
N3MEHEHMNIO PEXNMOB CETHU.

1.2.22.2 Bbibop TekyLero (aktmBHoro) Habopa ycraBok (Habopa, 3HayeHusl YCTaBOK KOTOPOro B AaHHbIN
MOMEHT WCMOJb3YHOTCS) NMPOM3BOAUTCS C MOMOLLLIO CUrHana, MoAaBaeMoro Ha AMCKPETHBIA BXOA YCTPOWCTBA
«Habop ycTaBok».

1.2.22.3 HoMep aKkTMBHOrO Habopa YCTaBOK MOXHO MPOKOHTPOMMPOBATb Ha MHAMKATOpe YCTPOWCTBA B
MeHI0 «KOHTpONb — AKTUBHbIA Habop yCTaBOK».

1.3 CocraB n3genus

1.3.1 B yCTpOMCTBO BXOAST C/IEAYIOLME OCHOBHbIE Y3/lbl:
— Moaynb koHTponnepa MK;
—  MoAynb KnaBMaTypbl N MHAMKaUWW;
—  MoAynb NUTaHus;
—  MOAyNb OMNTPOHHbLIX BXOAOB;
—  MOAynb BbIXOAHbIX pene;
—  [Ba MoAyns BbIXOAHbLIX pesnie U ONTPOHHbLIX BXOAOB;
—  [Ba MOAyNs BXOAHbIX Pa3Bs3bliBaloLLmMX TpaHCHOPMaTopOB.

1.3.2 KoHCTpykums nsaenns

1.3.2.1 KOHCTPYKTVMBHO YCTPOMCTBO BbIMOMHEHO B BMAE CTaNbHOro 6/,10Kka, MMEIOLWEro ULEBYIO MaHesNb
(nynbT ynpaeneHus). CTpyKTypHas cxemMa yCTpolcTBa u3obpaxeHa Ha pucyHke 19.

1.3.2.2 B 6510Ke pacnonoxeHbl MOAYNM, B COCTAB KOTOPLIX BXOAST neyaTtHas nnata u apyrne Heobxoam-
Mble 371eMeHTbl. Moaynn obbeanHeHbl Mexay coboi C NOMOLLBIO MeYaTHON Kpocc-nnaThl. BHEWHME curHanbl Bcex
Mozynen (KpoMe Moayns yrnpaBneHus) BbiBEAEHbI Ha 3aZHIO0 NaHenb 6/10Ka M NoaKoYeHbl K kneMMaM. KneMmel
BbIMOSIHEHbI Pa3beMHbIMK (LETOM rpynnoi), YTO MO3BOMSIET NPY HEO6XOAMMOCTM OMEePaTUBHO 3aMEHUTL YCTPOW-
CTBO, HEe HapyLas MOHTaX NOABOAALMX NPOBOAOB.

1.3.2.3 Ha nepepaHein naHenu ycTponCTBa yCTaHOB/IEHI:

—  WHAWKATOP, COAEpXaLumMi YeTblpe CTPoKM no 20 3HAaKOMECT, C YNpaBfisieMOn NOACBETKON U pery-
NIMPYEMOW KOHTPACTHOCTbIO;
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—  KHOMKM KfaBMaTypbl ynpasneHus (lWeCTb KHOMOK YNpaBfieHWUs AMANOroM «4esioBeK-MalluHa»,
KHOMKa cbpoca curHanusaumm U KHOMKM onepaTMBHOIO YNpaBfeHns);

—  CBETOAMOAbl CMrHanusaumm (C PUKCMPOBAHHBIM Ha3HaYeHMeM U NporpaMMupyeMble nosb3oBaTe-
nem).

1.3.3 Mopynu BxoaHbIX TpaHCchoOpMaTopoB TOKa

1.3.3.1 Mopaynb TpaHCchOpPMaTOPOB TOKA COAEPXMT TPU OAMHAKOBLIX TpaHChopMaTopa ToKa Mo KaXXaon
ase n TpaHchopMaTop TOKa HyMeBOWN NocnefoBaTeNbHOCTU. Mpy OTCYTCTBUMM M3MepUTENbHOIO TpaHchopmaTopa
Toka B ¢ha3e B Ha MpucoeaMHEHUM COOTBETCTBYIOLME BXOAHbIE KIEMMbl YCTPOWCTBA OCTaBSOT CBOOOAHLIMM, a
ycTaBky «TT da3bl B» 3apatoT «OTKI».

1.3.3.2 lNpoMexyTouHble TpaHchopMaTopbl 06ecneynBaloT ranbBaHNYECKY0 pa3Bsa3Ky U npeaBapuTenb-
Hoe MacwTabupoBaHMe BXOAHbLIX CUrHanoB. MepBu4YHblE 0BMOTKM TpaHC(OpPMaToOpoB obecneuvBaloT 3adaHHYHO
TEPMUYECKYIO CTOMKOCTb NPU KPaTKOBPEMEHHbIX Neperpy3kax no BXOAHbLIM CUrHanam.

1.3.4 Mopaynb KOHTponnepa
1.3.4.1 Moaynb MMKpPOMPOLECCOPHOro KOHTPO/Nepa, KpoMe coH6CTBEHHO 32-pa3psiaHOro MUKpornpoLec-
copa, copepxut MM3Y, aumHammuyeckoe O3Y, cratuueckoe coxpaHsemoe O3Y, CTOpOXeBOW TanWMep, Yachbl-
KanieHaapb, CXeMy pe3epBHOr0 NUTaHWUS NaMSITU U KaneHdapsi, SHeproHe3aBUCUMYIO NaMsTb YCTaBOK, MHTepdeNC
LUMHbI paclumMpeHust U 14-pa3psgHblii 8-kaHanbHbI ALIM. TnaBHbIA Npoueccop 06CnyXMBaeT Tpu nocneaoBaTeslb-
HbIX kaHana cea3un — USB, RS485 v TpeTuii uHTepdeinc B 3aBMCMMOCTM OT MCMNOSHEHMs. TaM e pacnonoXeH BXOA
CMHXPOHM3aLUNU BPEMEHM.
1.3.4.2 Mopaynb KOHTpONNepa BbINOMHAET cneaytowme QyHKUMN:
—  MpWeM CUrHanoB OT TPaHCHOPMaTOPOB TOKA M HAMPSHKEHUS;
—  aHanoro-umdposoe npeobpa3oBaHne BXOAHbIX aHANOroBbIX CUrHAMOB;
—  BOCCTaHoBfeHue popMbl CUrHana npy NOrpeLHOCTSIX NepBUYHbIX TT;
—  (UNbTpaumMsi aHanoroBbIX CUrHanoB, NoAaBNeHVEe anepuoanyeckon U BbICOKOUACTOTHBIX COCTaB-
NSIIOWMX, HaYMHasi CO BTOPOWN FrapMOHUKK;
—  BOCCTaHOBfeHWe Toka asbl B npu ee oTCyTCTBUMK;
—  pacyeT JEeNCTBYIOLMX 3HAYEHWI NEepBOM rapMOHMYECKON COCTaBASOLWEN BXOAHBIX CUMHASIOB;
—  pacyeT LEeNCTBYIOLLEro 3HaUYEHUSt TOKOB M HampshKeHU npsiMoi n obpaTHOM nocsienoBaTesbHO-
cTen;
—  BblbOp MakcMMasbHOro 3HavyeHns ns Tpex dhasHbIX TOKOB;
—  CpaBHEeHME pacCYMTaHHbIX 3HAYEHMIN TOKOB C YCTaBKaMW;
—  0TpaboTKa BblAEP>KEK BPEMEHH;
—  BblAaya CUrHasoB Ha COOTBETCTBYIOLWME pene;
—  MOCTOSIHHbIMA ONPOC BCEX AUCKPETHLIX CUrHAJOB;
—  0bcnyxusaHue NIOrMYeCcKon CXeMbl YCTPOWCTBA;
—  WHAMKaLMS COCTOSIHWUSA YCTPOMCTBA Ha CBETOAMOAAX;
—  ONpoC ynpasnsoLWmx KHOMOK;
—  obcnyxnBaHue KaHanoB CBA3;
—  BbIBOA MHMOPMaUMK Ha aucnnei;
—  MOCTOSIHHas caMOAMarHOCTMKa MOAYNS.

1.3.5 Moaynu onTpoHHbIX BXOAO0B
1.3.5.1 Moaynn ONTPOHHbIX BXOAOB 0becrneunsaioT:
—  ranbBaHWYeCcKyo pa3Bsi3Ky BXOAHbIX AUCKPETHbIX CUFHANOB OT 3/1EKTPOHHOMN CXEMbI YCTPOMCTBA;
—  BbICOKYIO MOMEXOYCTOMUMBOCTL (PYHKLIMOHMPOBAHUSI 3a CYET BbICOKOro Mopora cpabaTbiBaHus
ONTO3NEKTPOHHOro npeobpasoBatens He Huxe 0,55 oT Unom.
1.3.5.2 YCTpoWCTBO KOMMMIEKTYETCS MOAYNSIMU BXOAHbIX AMCKPETHLIX CMFHANOB OAHON W3 CefytoLmx
MoaMduKauMii — Ha HanpsbkeHne 24, 48, 110 B mocTosiHHOro Toka MAM Ha HanpsbkeHne 220 B noCTOsHHO-
ro/nepemeHHoro Toka. Tpebyemyto MoancuKkaumio cneayeT orosapueath NpU 3akase YCTpONCTBa.

1.3.6 Moaynb BbIXOOHBIX pene

1.3.6.1 BbixoaHble pene, NpUMeHEHHbIE B YCTPONCTBE, 06eCneynBaloT ra/ibBaHNMUYECKYHO pa3Bsi3Ky 3/ek-
TPOHHOM CXeMbl YCTPOWCTBA C KOMMYTUPYEMbIMM LIENSIMU M 06M1aaatoT BbICOKOM KOMMYTUPYIOLLEN CrOCOBHOCTLIO.
B cxeMe npeaycMoTpeHa 6/10KkMpoBKa OT CllyyaiHbiX cpabaTbiBaHWI BbIXOAHLIX pene npu cbosix npoueccopa.

1.3.6.2 BbIxogHOe pene OTK/YEHMS BblkovaTens npoaybnMpoBaHO ABYMS HE3aBUCMMbBIMM LiENSMU
(BbIXOA perncTpa — TPaH3UCTOPHBIN K04 — CMJI0BOE perie) ANs MOBLIWEHUS HaAEXHOCTU cpabaTbiBaHUS Npu
oTKMoYeHnn asapun. KoHTakTHble HP rpynnbl BbIXoAHbIX pene «OTkN. 1» n «OTKN. 2» pekoMeHAyeTcs BKoYaTb
napannesnsHo.

1.3.6.3 HanpspkeHve nuTaHus ynpaensowmx 06MOTOK BbIXOAHLIX pefie coctaBnsieT 12 B NOCTOSHHOro
TOKa.
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1.3.6.4 [Ons uenen «OTkN. 1», «OTKN. 2», «Bkn. ABP» 1 «Pene 7» C LENbl0 CHUKEHNS BPEMEHU Mnepe-
KNtoYeHUs1 MpUMeHeHbl TBepAoTeNbHbIE perne.

1.3.7 Moaynb nNuTaHus

1.3.7.1 Moagynb nuTaHWs NpeobpasyeT nepBMYHOE HarnpshKeHne onepaTMBHOMO NMUTaHWS (NepemMeHHoe,
NMOCTOSIHHOE WM/IN BbIMNPSMIIEHHOE) BO BTOPUYHbIE BbIXOAHbIE CTAabMNM3MPOBAHHbIE HAMPSHKEHUS MOCTOSHHOIO TOKa
+5Bu+12B.

1.3.7.2 YCTpOWCTBO KOMMMEKTYETCS MOAYNEM MUTaAHUS OAHOM M3 creaylowmx Moaudukaumn — Ha
HanpsbkeHne 24, 48, 110 B nocTosiHHOro Toka WM Ha HanpsbkeHue 220 B noctosHHOro/mepeMeHHoro Toka.
Tpebyemyto MoaudMKaumio crieayeT oroBapmnBaTh Npy 3aKkase YCTPONCTBa.

1.3.7.3 Ha moayne nuTaHMsa pacrofioXXeH OTCEK 3/IEMEHTa NUTaHUs, 06ecrneYnBaloLLero CoOXpaHeH e na-
MSITU M XO4a YacoB Npu OTCYTCTBMM ONEpaTMBHOIO NUTaHMUS.

1.3.8 Moaynb knasmaTtypbl M UHAMKaUMK KA
1.3.8.1 Moaynb knaBuaTypbl U MHAMKALUWM MO3BOJSIET OMpalIMBaTb COCTOSIHWE KHOMOK, BblIBOAWTb WH-
¢opmaumio Ha Tabno B BykBeHHO-LUMOPOBOM BUAE, @ TaKKe YNpaBnsiTb NOACBETKOW MHAMKATOPA.

1.4 YcTpoiicTteo 1 pabota

1.4.1 OCHOBHble NPUHLMMBI (PYHKLIMOHMPOBaHMS

1.4.1.1 YCTpOWCTBO BCEraa HaxoauTCst B PEXMME CNIEXKEHUS 33 TPEMSI TOKaMU U NATLIO HamnpsHKEHUSMU.
Mpwn oTcyTcTBUMKM TpaHcdopMaTopa Toka B dase B Tok dasbl B paccunTbiBaeTcs no ¢opmyne (1).

[JloNoNHMTENbHO PacCUUTLIBAKOTCS CUMMETPUYHbIE COCTaBASIOLLME TOKOB U HaNpPsXKEHWN.

1.4.1.2 YCTpOWCTBO OAHOBPEMEHHO M3MEPSIET MMHOBEHHbIE 3HAYEHWUS 3MIEKTPUYECKMX BEIMYUH C MOMO-
b0 MHOrokaHanbHoro ALM. CHsaTble 3HaueHust ALM obpabaTbiBatoTcs No nporpaMmMe umdpoBon hunbTpaumm
OTHOCWUTESIbHO MEPBOM FApPMOHMKMA MPOMbIWIEHHOMW 4acToTbl, B Pe3y/nbTaTe Yero nosyyalTcs AeKapTOoBbl
KOOpAMHAaTbl BEKTOPOB BXOAHbIX TOKOB C OTHOCUTESIbHOM B3aMMHOM (ha3upoBkon. PunbTpauusi OTCeKaeTt
MOCTOSIHHYIO COCTaBASIOLLYIO CUFHAJMOB, BbICLUME FAPMOHMKM, a TakxKe 0crabnseT aKCNoHeHUManbHy0 CoCTaBns-
IOLLLYIO MPY NEPEXOAHbIX NMPOLIeCcax B aBapuUMHOM pexuMe.

1.4.1.3 [Insi cpaBHEHMWs1 C yCTaBKaMM BbIUYMCISIETCS AEACTBYIOLEE 3HAUEHME KaXXAoro Toka M HaxoauTcs
MaKCMMarnbHOe 3HaveHue 13 hasHbIX TOKOB.

OfHOBpPEMEHHO pacCUMTBIBAIOTCS CUMMETpPUYHbIE CoCTaBnstowme no dopmynam (2) , (8), (9) n (10).

3HayeHus1 Moaynel BEKTOPOB BbIMUCNSIOTCS KaXxable 5 MC M CpaBHMBAIOTCS C YCTaBKaMW, BBEAEHHLIMU B
YCTPOWCTBO MpPY HacTpoMKe ero Ha KOHKPETHOE NpUMEHEHMeE.

1.4.1.4 Tpn nycke Kakon-nMbo CTyneHu 3amnThbl BKAOYaeTCca ceeToamog «Iyck 3almTbi» U NpomMcxoauT
aBTOMATM4YeCKOe yMeHbLUEeHWE 3HavYeHns yCTaBku Ha 5% ana ucknodeHuss apebesra n obecnederms koadpbuum-
€HTa Bo3BpaTta nopsiaka 0,95. Mpu Toke MeHee 2 A ko3duumeHT Bo3BpaTa yMeHbliaeTcs o 0,92.

1.4.1.5 [lanee 3anyckaloTcs BpeMeHHble 3aiepXXKW, 3afiaHHble ANst KaXAoW CTyneHu cpabaTbiBaHus. B
Crlyqae CHWKEHMSI BXOOHbIX TOKOB HWXKe Mopora MpovcXoauT cHpoC BbIAEPXKKM BpeMeHw. [ns 3aBUCUMBbIX
XapaKTepUCTUK BbiAEPXXKA BPEMEHU YNPaB/seTcs TEKYLLMM TOKOM.

Mocne BbIAEPXKKM 334aHHOrO BPEMEHM BKJIIOYEHHbIX 3alUMT BKIOYaeTcs ceetoamoa «CpabaTbiBaHue» u
NPOUCXOANT OTKJTKOUYEHWE BbIK/IKOUATENS C NOMOLbO pene «OTKI.».

1.4.1.6 B MOMeHT cpabaTbiBaHWS KOHTAKTOB perne npomcxoauT (uKcauus npuuMHbl OTKOYeHus (BuA
cpaboTaBLUell 3alWmMTbl, BHEWHeEe OTK/OYEHME WM KOMaHAZa), BPeMeHM cpabaTbiBaHMsi 3alyTbl NPU MOMOLLM
BCTPOEHHbIX YaCoB-KaneHaapsl, a Takke BPeMeHM, MpoLleALlero C MOMEHTA BbISIBNIEHNS YCI0BUI cpabaTbiBaHMs
3aWumTbl A0 MOMeHTa cpabatbiBaHus pene «OTKN.» Ts4y (MO HEMY MOXHO CYAUTb O peasibHOM NOSIHOM BpeMeHU
peakummn 3almTbl Ha aBapuio).

Mo curHany oTkoYeHns BbikmoyaTens PO BkoYaeTcs CBeTOAMoA «ABapuUHOE OTKIIOUYEHME», Hauu-
HaeT MuraTb cBeToaMod <«OTKM.» M MNpoucxoauT urKcaums obLlero BpeMeHW CyLLeCTBOBaHUS aBapUIAHON
cuTYyaunn Torks. DTO NO3BOSSET ONPeaensiTb BPeMs OTK/IIOYEHUS BbICOKOBOSIBTHOMO BbIK/OUaTeNs.

1.4.1.7 Pa3MblkaHMe KOHTAKTOB pene «OTKM.» MpOMCXOAUT TOMbKO MOCAE paspbliBa Lenu KaTylwkud OT-
K/IOYEHNS BbIK/OYaTeNst 610K-KOHTAKTaMM BbIKOYaTeNs A1 3alMThl KOHTaKTOB penie YCTPONCTBa OT noaropa-
HMsl. AHanorMyHoO peanuM3oBaHa M LeEMb BKIOYEHUS BblkoYaTens. OTKIOUYEHME pene YCTpolcTBa npwu
HecpabaTblBaHUM 610K-KOHTaKTOB MPOM3BOAMTCS BPYYHYIO, KHOMKOM «COpoC», Nocie CHATUS NUTaHus uenen
ynpasneHus. [MpeaycMOTpeH KOHTPOSib 3@ BPEMEHEM MepeKloYeHUsa BbIKoYaTens, a TakXke BO3MOXHOCTb
OrpaHWYeHnsl ANNTENbHOCTM BblAaum YNpaBAsoWmMX CUrHanoB Ha BbixoaHble pene «OTkn.» n «Bkn.». MoapobHee
CM. n.2.5.6.4.23.

1.4.1.8 TMpu noboM BKIIHOYEHWUN BbIK/KOYATENS C MOMOLLBIO YCTPOWCTBA aBTOMaTUYeCcKU BBOAUTCS YCKO-
peHne cpabaTbiBaHMsl NOObIX CTyneHen MT3 B TeuyeHue BpeMeHW Tyckop+ 1 C. 3afepkka Mpu YyCKOpeHWUM
3a/aeTCsl OTAENbHOW YCTaBKOW Tyckop. M0 MCTEUEHUM BpeMeHU Tyckop+ 1 C YCKOPEHWE BLIBOAMTCS M3 paboThl, U
HaYMHalOT AEMCTBOBaTb PasfiMyHble YCTaBKW MO BPeEMEHW AN pasHblX CTyrneHel MT3. Hanuuue yckopeHusi no
KaXxaoW 13 CTyneHeln 3apaeTcsa ycTaBkamu. ECin BpeMs 3aiepXKKuU yCKOpeHUst 3a4aHo 60bLUe BPEMEHN 3aAePXKKM
Kakon-nnbo cryneHn MT3, TO AeNCTBYET MeHbluasl YCTaBKa.
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1.4.1.9 Tlpu ycnoBuu BbidauuM KOMaHAbl Ha OTK/IOMEHWE M OTCYTCTBMM CHMXKEHMS BXOAHOIO TOKA HMXe
3HaueHus1 Iyppp B TEUEHWNE 33@HHOIO YCTaBKOW Typoz BPEMEHW, CpabaTbiBAeT BbIxoAHOE pene «YPOB» 1 BbiaaeT
CUrHanN OTK/FOYEHUSI BBOAHOMO M CEKLIMOHHOIO BhIKoYaTenen. BpeMs 3apepxxku Bblaaun curdana YPOB 3apaeTcst
yCTaBKOM Typps. TakuM ob6pas3oM, curHan YPOB 6yaeT BblaaBaTbCsl TOMbKO MPU YCNOBUM HecpabaTbiBaHMS
BblKtoUaTens. 3TO MO3BOJMISIET CHU3UTb BpeMsl OTK/OYEHMS BbILECTOSILEro BbIKOYaTeNs M YMEHbLUTb
NnocneacTemMs OTKasa BbIK/OYaTensl. 3aMKHYTOE COCTOsiHME KOHTakToB pene «YPOB» obecneunmBaetca Ao
CHUXKEHUS1 ToKa HUXeE Iypos. JNNTENBHOCTb 3aMKHYTOMO COCTOSIHNS pene «YPOB» — He MeHee 1 C.

1.4.2 CaMoamarHoCTuKa yCTpoMcTBa

1.4.2.1 Tpu BKIOYEHUM MUTAHUA NPOUCXOAUT MOJSHAs NPOBEPKA NPOrpaMMHO OCTYMHbIX Y3/10B YCTPOU-
CTBa, BK/oYas cam npoueccop, M3Y, O3Y, sHeproHe3aBUCUMYIO NaMATb YCTABOK, BXOJHbIE U BbIXO[HbIE AUCKPET-
Hble MopThl, a Takke ALIM. B cnyyae obHapy)KeHWUs OTKa30B, a TaKKe Mpu OTCYTCTBUM OMEPATUBHOMO MUTAHUSA
BbIJIAETCS CUrHaN HOPMasibHO 3aMKHYThIMU KOHTaKTaMu pene «OTkas», U YyCTPOWCTBO 6110KUpYETCS.

1.4.2.2 B npouecce paboTbl NpPOLECCOP MOCTOAHHO NMPOBOAWUT CaMOAMArHOCTMKY W MEepPEnporpaMMUpyeT
TaK Ha3blBaeMbI CTOPOXXEBOW TaliMep, KOTOPbINA, €CiM ero Nnepuoavdeckn He cobpachiBaTb, Bbi3bIBAET annapar-
HbI cOpOC Mpoleccopa YCTpoMCTBa WM 3amnyckaeT BCO NporpaMMy C Hayana, BK/IOYasi MOSHOE HayasnbHoe
CamMoTecTupoBaHue. TakuM 06pa3oM, NMPOUCXOAUT MOCTOSAHHBIA KOHTPOJb KaK OTKa3oB, TaK M CllyvaiiHbix cboeB
YCTPOWCTBa C aBTOMaTMYECKUM Mepe3anyCckoM yCTpOMCTBa.

1.4.2.3 B ycCTpoiCTBE MMEETCA PEXUM «KOHTPO/b», MO3BOJSIOWMIA BbIBECTU Ha WMHAMKATOP TEKyluue
3HaueHns dasHbIX TOKOB, (PasHbIX U JIMHENHBIX HANPSHKEHWUI, HANPSHKEHNS U TOKA NPAMON, HyNeBon 1 o6paTHoi
MoCnenoBaTeNbHOCTEN, COCTOSIHUE BXOAHbIX AWCKPETHBIX CUrHaNoB, a TaKXe TeKylWMe Aaty U BpeMs. ITO
MO3BOJNSAET [IOMNONIHUTENBHO, C YYacTUEM OnepaTopa, NPOBEPUTb LIENOCTHOCTb BXOAHbIX LIEMeN U NpaBUIbHOCTb
YCTaHOBKM TEKYLLEro BpeMeHu. B pexxuMe «KOHTpO/b» NOMHOCTbIO COXPaHSOTCA BCE (PYHKLMM 3alluTbl, NO3TOMY
HMKAaKOro BBOAA Mapons He TpebyeTcs.

1.4.3 CTpyKkTypHas cxema

1.4.3.1 W3mepsieMble TOKM M HaMpsHKEHUs NOCTYNAT Ha BXOAHbIE M3MepuTeNbHble TpaHchopMaTopsl,
OCYLLECTBNSIIOLIME TaNibBaHUYECKYIO Pa3Bs3Ky W COrMacoBaHWE YpOBHEM curHanos. [anee OHM MOCTYNaloT Ha
MOZY/lb MMKPOMPOLIECCOPHOrO KOHTpoOsnepa, rae npeasaputensHO UAbTPYHOTCSA, @ 3aTeM OuMdpPOBbLIBAKOTCA
aHanoro-umdposbiM npeobpasosaTenem ALM. LndpoBoi curHanbHbIi NpoLeccop Mpou3BOAMT  LMGpPOBYIO
06paboTKy curHanos. MonyyeHHble AaHHbIE NepeaaloTcs FaBHOMY MpoLeccopy.

1.4.3.2 Moaynb vHAMKauMuM M KiasmMaTypbl MO3BOJISIET OMpalnBaTb COCTOSIHWE KHOMOK, BbIBOAUTb WH-
opmaumio Ha Tabno B BykBeHHO-LUMOPOBOM BUAE, @ TaKKe YNpaBnsTh NOACBETKOW MHAMKATOPA.

1.4.3.3 PexuMbl paboTbl YCTPOMCTBa 3a4aloTca C KNaBMaTypbl, COAEpXXallen 6 KHOMOK Ans auanora
(«Bbixoa», «<», «—»,«T», «l», «BBoA»), KHOMKY «COpOC» Ans c6poca CUrHanM3aLmm U yrnpasieHns,, a Takxke
KHOMKWM onepaTuMBHOIrO ynpasneHus. O6cnyxuBaHue KnaBuaTypbl U MHAMKATOPA OCYLEeCTBASET niaTta ynpasne-
HWS1 ANCMINIEEM U KNTABUATYPOM.

1.4.3.4 Moaynb ONTPOHHbIX BXOAOB OCYLUECTBASET ranbBaHWYECKYIO Pa3BsA3Ky BXOAHbLIX CUrHanoB OT
CXeMbl YCTPOWCTBA W, B 3aBUCUMOCTM OT WMCMOSTHEHMS], PAacCUMTaH Ha HOMMHASbHLIA YPOBEHb BXOAHbLIX CMFHAN0B
24, 48, 110 B nocTosiHHOro Toka unm 220 B noCTOsHHOro, BbINPSMAEHHOMO AW NepeMeHHOro Toka.

1.4.3.5 Moaynb BbIXOOHbIX perie COAEPXUT CUrHasbHble N CUNOBblE perne ANs YNpaBieHns NoAKIIoYeH-
HbIM 06opyaoBaHMeM. KOMMYTUpYIOLLME KOHTaKTbl pesie BbiBeAEHbl Ha BHELUHWE KNeMMbl YCTPOUCTBaA.

1.4.3.6 Moaynb nutaHus obecrnieunBaeT Bce G/IOKM YCTPOMCTBA HEOOXOAMMBIMU HAMPSHKEHUSAMU U Bbl-
MosHeH no cxeme ¢ 6ecTpaHcOpMaTOpHLIM BXOAOM. 3TO MO3BOJISIET OCYLECTBUTb MWTaHWE YCTPONCTBa OT
NCTOYHUKA KaK NepeMeHHOro, Tak 1 MOCTOSIHHOIO TOKa.

1.4.3.7 Bnok nuTaHus BblAAeT CTabunmnanpoBaHHble HanpsbxeHns 5 n 12 B.
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PucyHok 6 — CTpyKTypHasi cxeMa yCTponcTea

1.4.4 OnucaHne BXOAHbIX aHANOroBbIX CUrHANOB

1.4.4.1 Knemmbl I, Iz v I- npegHasHa4veHbl ANS MOAKMOYEHUS BTOPUYHBIX OBMOTOK WM3MEPUTENbHbIX
TpaHcdopmaTopoB Toka. OBMOTKM 06s3aTenbHO AO0MKHbI 6biTb MpaBWIbHO Cda3npoBaHbl. Knemmbl Hadana
06MOTOK noMeuyeHbl 3HakoM «*». Mpu oTcytcTtBun UTT B dase B BxoaHble KIIEMMbl OCTAlOTCS CBOGOAHLIMM, a B
yCTaBKax KoHpurypauum 3agaetcs «TT ¢a3bl B — OTkn». B TakoM cnydae 3HadveHue Toka B (ha3e B paccumtbiBa-
eTcs no opmyne (1).

[na yMeHbLIeHNS MOrpelHOCTN U3MEPEHNST TOKA NMPY HacCbILWEHUN MEPBUYHBLIX TpaHC(OPMaTOpOB TOKa
Ans hasHbIX 3HAYEHWUIA NMPUMEHEH anrOpUTM BOCCTAHOBIEHNS CUHYCOMAANbHOM (DOpMbl cMrHana BnioTb Ao 50%
norpewHoctM TT. B ocumnnorpamMmy nuweTcs peanbHas ¢opma curHanoB. B kaHanax HanpsKeHus anroputM
BOCCTaHOB/IEHNS (POPMbI CUrHANA He NPUMEHSIETCS.

1.4.4.2 Knemmbl Hanpsbkenuns U, Us, Ug 0 HanpskeHust (Cekuum) npepHasHadeHbl Ans noaBeaeHus K
HUM 3Be3Abl HanpsbkeHui oT TH, YCTaHOBMEHHOrO Ha LUMHAX CEKUMM. ITU HanpsKeHWs MCronb3yloTcs Anst
KoHTpons TH, HanpaBneHHol 3aumTtbl, 3MH, ABP, BblgeneHus 3U, HoMuHanbHble (a3Hble HanpskeHus
COCTaBNaoT nopsiaka 58 B.
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1.4.4.3 Knemmbl Hanpsbkenusi Uy, Us, Uc (pe3epBa) npefHasHaveHbl ANns noaBeaeH s K HUM TpeyrosbHK-
Ka HanpsbkeHui oT TH, yCTaHOBNEHHOIO Ha Pe3epPBHOM UCTOYHMKE. DTN HaMpPsXKeHUs UCMONb3YOTCs Ans paboThl
anroputMoB BbicTpoaencTaytoLlero ABP 1 KOHTPOsSi FOTOBHOCTM PE3EPBHOMO UCTOYHMKA.

1.4.5 OnwncaHne BXOAHbIX ANCKPETHbLIX CUrHAsIoB

1.4.5.1 CoctosHMe Bxoda «Bxoa PIO» cinyxuT Ans KOHTPONS COCTOSAHUSA BbikodaTens «OTKI0UYEHO»,
rnepegayn CoCTosiHMS Ha BbixogHoe pene «PMO» (C y4eToM «3awwmTbl OT Apebe3ra KOHTAKTOB»), a Takxe Ans
MHAWKALUMW ero Ha nepeaHei NaHenn ycTponcTea C NoMollblo ceeToamoaa «OTKJT»,

1.4.5.2 CoctosiHue Bxofa «Bxop PIIB» cnyxuT Ans KOHTPOSS COCTOSIHUS BbIK/oUaTens «BkioyeHo»,
MOBTOPEHNUS COCTOSIHMS Ha BbIXOAHOE pene «PlB», a Takke ANg MHAMKAUMW €ro Ha NepefHeil MaHenn ycTpon-
CTBa C NOMOLLbIO cBeToaMoaa «BKJ1»,

OAHOBpPEMEHHO A0MKEH ObITb aKTUBHBIM TOMbKO OAVH U3 3TMX ABYX CUMrHanoB. OAHOBpPEMEHHOE Hannune
WM OTCYTCTBME CUrHanoB B TedyeHue 6Gonee yem 10 C BOCNPUMHMMAETCS Kak OOpbIB KaTywek BKJOYe-
HWUS/OTKIOYEHMS BbIK/IOYATENS U ANMArHOCTMPYETCS HAAMUCbio Ha uHaukatope «HeucnpaBHocTb KB/KO». TMpu
3TOM cpabaTbiBaeT pene u BKAYaeTcs ceeToanos «HemcnpaBHOCTb>.

1.4.5.3 Bxog «CurHan AyroBoi 3alUMTbl» NpefHa3HayeH Ans cMrHanu3aumm cpabaTbliBaHUS AaTyvka Ay-
rOBOM 3alUMTbl B OTCEKE BBOAA-BbIBOAA, €C/IM 3TOT AATUMK AENCTBYET Ha OTK/OUYEHME BbILECTOSILIErO BbIK/OYa-
Tens.

1.4.5.4 Bxoa «Astomart LUM» npegHasHayeH ang curHanusaumm nponajaHns HanpsHkKeHUs Ha WrHax nu-
TaHua LM npucoeanHeHns ¢ NOMOLLbIO KOHTPONS COCTOSHUSA aBTOMaTU4Yeckoro Bbikntodatens ABLUM. o 3tomy
curHany pukcupyeTcs HencnpaeHOCTb «ABTomaT LUM» ¢ Bbiaayeln curHana «HencnpaBHOCTb» KOHTAKTaMu pene.
[ononHUTENbHO MpU HanuuumM 3TOro curHana 6noKMpyeTcsl BKAKOYeHMe Bblkovatens. Hannume curHana Ha
BX0O/Je BOCMPUHNMAETCS KaK HEUCMPaBHOCTb.

1.4.5.5 Bxopg «CbpocC cMrHanm3saumm» MOXET UCMOoSb30BaTbCs ANs AUCTaHUMOHHOro cbpoca Bcex pene u
CBETOAMOAOB CUTHaNM3aLUmMm YCTpOMCTBa, HanpUMep, OT BHELLHEN KHOMKW UMK MO TeneyrnpaB/eHUIo.

1.4.5.6 Bxop «AsToMaT TH» npegHasHadeH ANs KOHTPONS MOSOXKEHUS aBTOMaTUYECKOrO BbIK/OUYaTeNs
TpaHcdopMaTopa HanpsiXXeHUs], YCTaHOBIEHHOIO Ha CEKUMM WKH. Mpy oTktoueHun aBToMaTta TH BbipabaTbiBaeT-
Csl CUrHan HeucnpaBHOCTU Lenen TH ¢ Bblaayen HaanMcu Ha MHAUKATOP, cpabaTbiBaHWe pene «CUrHanmsaums»,
ocylecTsnsieTcs BolBog 3MH.

Tun nUcnonb3yeMoro KoHTakTa aBToMaTa TH 3afaeTcs ycTaBKOW.

1.4.5.7 Bxogbl «Bkn. oT knoya» M «OTKA. OT KAKYa» NpefHasHayeHbl 4151 BKIAKYEHUS U OTKIIOYEHNS
BbIK/TIOYATENA KITHOHOM YrpaBieHus.

1.4.5.8 Bxogbl «Bkn. no TY» n «OTk. no TY» npegHasHaveHbl ANs AUCTaHUMOHHOMO BKJIKOYEHUS U OT-
KJTIOYEHWNS BbIK/IOYATENSA NO TeneyrnpasieHNio Npu UCMoNb30BaHMN CUCTEM TefleMexaHuKu.

NmMeeTcs ocobeHHOCTb paboTbl Mo Bxoay «Bkn. oT TY», a TakKe KOMaHAbl «BKJIIOYEHUE MO JIMHUKN CBSA3U».
Mpu 3agaHHOM ycTaBke «KBWUTUpoBaHWe — OTK» 3TUMMU CUrHaNaMM MOXHO BK/OYaThb BbIKOYaTeNb NpUcoean-
HeHns 6e3 onepaumMn <«KBUTMPOBaHMS». Takas (yHKkuMs Heobxognma npu paboTe C HEKOTOPbIMM CUMCTEMAMMU
TenemexaHnkn nnam SCADA cuctemamu. lNMpu 3agaHum yctaBkn «KBMTUpoBaHue — Bk» nepes AaHHbIMKM KOMaHAa-
MW HeobX0AMMO CHayana «CKBUTMPOBAaTb» aBapUMHOE OTK/OYEHWUE, AaB KOMaHAHOE MOATBEPXKAEHME OTKIIOYe-
HWS, a N1LWLb 3aTEM BKJIOYaTb BbIK/OYaTeNb. [ns Bxoaa «Bki. OT kntoya» «KBUTMPOBaHME» 0bs3aTenbHO BCeraa.

1.4.5.9 Bxog «OcHOBHble 3awWmTbl TpaHcdopMaTopa» npeaHasHadeH ans 6e3ycrioBHOro OTKIIOYEHUS
BBOAA MNpwu cpabaTbiBaHUM OCHOBHLIX 3alMT TpaHcdopmaTopa. lpu OTKAOYEHMM MO AaHHOMY Bxoay Oyaer
cpabaTbiBaTh ABP.

1.4.5.10 Bxoa «YPOB» npegHa3sHadeH Ans OTKAOYEHUS BBOAHOIO BbIK/OYATENS MpU OTKase OAHOro u3
BbIK/tOUYATENEN OTXOASALWMX MPUCOEAMHEHUA WM CEKLUMOHHOMO BbIKMIOYATENS MPU «KOCOW» cxeme. [lencTBue
JaHHOro BXoAa MOXeT 6bITb pa3pelleHo Kak 6e3, Tak U C KOHTponeM no ToKy (nog ycraBky).

1.4.5.11 Bxopa «bnokupoBka J13LW 1» npegHa3HaveH Ansg noaseaeHus curHana 6nokuposku JI3LL ot 3a-
WNAT OTXOAALUMX NPUCOEAMHEHUA, @ TakKe OT CEKLMOHHOro BbIKtOYaTeNs. AKTUBHBLIM YpPOBEHb CUrHana mno
[laHHOMY BXoAy 3afaetcs ycrtaBkon «Cxema J13LU». Hanuume curHana 6n0OKMPOBKM CBbIlE BpeMeHV Torman
paccMaTpuBaEeTCs Kak HEMCMPABHOCTb U COMPOBOXAAETCS cpabaTbiBaHneM pene «CUrHanMsauns» U BKIHOYEHUEM
ceBeToavona «HenmcnpaBHOCTb.

1.4.5.12 Bxop «PlNB CB» npeaHasHayeH ANs noABeAeHNs K HEMY CUrHana oT pene nosioxXeHns «Bkntove-
HO» CEKLMOHHOro BblktodaTens. [daHHbI curHan MCnonb3yeTcs Ans peanu3aumy anroputMa BOCCTaHOBEHMS
HopManbHOro pexumMa nocne ABP. Ecin pexum BHP He uMcnonb3yeTcs, TO [AaHHbIA CUMrHan MnoABOAWTbL He
Tpebyertcs.

1.4.5.13 Bxon «bnokuposka JI3LW 2» npeaHasHayeH Ans noasefeHwus K HeMy curHana «lyck MT3» ot
3alUMTbl CEKLIMOHHOIO BbiktoyaTens. [JaHHbIi Bxog 0bbeanHeH ¢ BxoaoM «bnokuposka J13LW 1» no WA, To ecTb
JencTByeT NMoboi aKTUBHBIA CUrHaN. AKTUBHBIM ypoBeHb curHana «bnokupoBka JI3LL 2» Bceraa nocTOsSIHEH —
Hannune curHana CooTBETCTBYET B/TIOKMPOBKE.

Mpun BKIOYEHHON YCTaBke «CuUrHan 6/IOKUPOBKM 2» Ha/IMUME CUTrHaNa Ha 3TOM BXOAE CBbllle Tgyryas Pac-
CMaTpMBAETCs KaK HEMCMPABHOCTb M CONPOBOXAAETCA cpabaTbiBaHNeM pene «CUrHanmMsaums».
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1.4.5.14 Bxop «[yrosasi 3awwmTa» UCnonb3yetcs ans 6€3yCcnoBHOr0 OTKIIOYEHUS BbiKoYaTens npu cpa-
6aTblBaHMM AATUMKOB AYyru, YCTAaHOBMEHHBIX B LUMHHBLIX OTCEKaX M OTCeKax BbIKoyaTenen syeek cekumu. AlB u
ABP npu cpabaTbiBaHUM aBTOMaTUYECKM BIOKMPYIOTCS. BO3MOXKEH KOHTPOMb AyroBOW 3alMThl MO TOKY.

1.4.5.15 Bxop «BTopoi Habop ycTaBok» BBOAMT B AEMCTBME YCTaBKM M3 BTOpOro Habopa. Ecim Bxoa
OCTaBUTb HEMOAKITIOUEHHBIM, TO MCMOJb3YETCS TONIbKO OAMH (MepBbii) Habop.

1.4.5.16 Bxogbl «Bxop 1»...«Bxop 11» npegHasHauyeHbl Ans pacluMpeHus BO3MOXHOCTEN YCTpOMCTBa.
CBOMCTBa KaXXA0ro BXoAa 3a4atoTCst OTAENBHO C MOMOLLbBIO YCTaBOK B COOTBETCTBYIOLMX Fpynnax, nogpobHee cM.
n.1.2.14.

1.4.6 OnwncaHne BbIXOOHbIX pene

1.4.6.1 Pene oTkodeHns BbikoyaTens «OTkN.1» n «OTKN.2» COBEpLUEHHO OAMHAKOBbI W YNPaB/soTCS
MpoLEeccopoM napannenbHo. Pene BO3AENCTBYIOT Ha KaTyWKy OTKIOYEHMs BbikovaTens. [Ba pene caenaHo
NCKNIOYMTENBHO C LUeNbio MOBbIWEHNA HaAEXHOCTUM OTKMOYEHUSA Mpu aBapusx. [lpy 3TOM pe3epBupytoTcs
BbIXOAHOM Kackaj perucTpa, YnpaenstowmMiA KoY, COBCTBEHHO 3neKTpoMarHuTHoe pene. lNpu noakioyeHum
peEKOMEHAYETCA BKOYATb NapasnnesbHO BbIXOAHbIE KOHTAKTbl OT pa3HblX perse.

1.4.6.2 Pene «Bkn.» npegHasHayeHO ANs1 BK/OYEHMS BblKovaTens. Pene BO34EMCTBYET Ha KaTyLUKY
BKJIIOYEHUA BbIKNOYaTeNS.

Mpn NpoeKTMpoBaHNM HEOHX0AMMO CNeauTb 3a BO3MOKHOCTHIO MOBPEXAEHNS KOHTAKTOB pese, eC/N OHK
6yayT pa3MblkaTb MOCTOSIHHLIN ToK cBbiwe 0,5A npu HanpsbkeHun cebiwe 100 B, n npu HeobxoaMMOCTM
NPUMEHATL MPOMEXYTOUHbIE perne.

1.4.6.3 Pene «YPOB» npegHa3sHadeHO 4Ns BblAayn CUrHana Ha OTK/IHOYEHWE BbILLECTOSILMX BblK/loYaTe-
nein Npun oTkase CBOEro.

1.4.6.4 CneumanbHble nporpaMMupyemble pene «Pene 1»...«Pene 7» MMeIOT BO3MOXHOCTb NPOrpaMMHO
MOAKMOYATLCS K OAHOW M3 6OMbLIOr0 KOMMYECTBA BHYTPEHHUX TOYEK JIOrMYeckor (YHKUMOHANBHOM CXEMbI
YCTPOWCTBa, NpuzaBas LOMOMHUTENbHYIO FMOKOCTb TEPMWMHaNy nNpu MpUMEHEHWU. [JOMONHMTENbHO BO3MOXHO
BBEAEHME 3alaHHOW BPEMEHHOM 3aJepXXKkM Ha cpabaTbiBaHWe, a Takke (YHKUMS 3anoMWMHaHusi cpaboTaBluero
COCTOsSIHMS Ao ero cébpoca (aHanor dyHKuMn 6nvHkepa). Cpeau TOYeK MOAKIIOYEHUS — BCe OCTanbHble pene,
YTOObI MOXXHO ObINO YBEINYMTE YMCIO MX BbIXOAHBIX KOHTAKTOB NpW HEO6X0ANMMOCTW.

1.4.6.5 Pene «lyck MT3» cpabaTbiBaeT Npu nycke ntoboi U3 BBEAEHHLIX Ha OTKIOUEHUE cTyrneHen MT3.
Pene npegHasHayeHo ANst OpraHM3auMm CXembl 3aluMTbl WKWH, Nycka BHewHen cxeMbl YPOB, KOHTpoOnsi YyBCTBU-
TenbHOCTN MT3 u apyrux uenei.

1.4.6.6 Pene «OTka3» KOHTponMpyeT paboTocnocobHOCTb CaMoro yCTporcTBa. HopManbHO 3aMKHyTble
€ro KOHTaKTbl pa3MbIKaloTCs Npy cpabaTbiBaHWK pene B CilyYae Hannuumsl onepaTMBHOIO NMUTaHKUS M NOC/e NOSHOM
NpoBepkn paboTocnocobHOCTM YCTPOWCTBa ero (yHKUMEN caMoauarHoCTUku. Pene npeaHasHayeHo Anst paboTol
Ha aBapUMHO-NpeayNpeanTENbHYIO CUrHanM3aumnio noacTaHumn. Mo AaHHOMY BbIXOA4Y PEKOMEHAYETCS yCTaHaBu-
BaTb AOMOJSIHUTENbHBIA BHELUHWUIA BMHKep.

1.4.6.7 Pene «CurHanusaums» cpabaTbiBaeT npu NoBbIX HEUCNPABHOCTSX BO BHeLWHeM 060pyaoBaHMM,
KOTopble 0bHapy>XMBAET CMCTEMA AMAarHOCTMKM TepMuHana (cMm. Tabnuuy 14), npu nobom cpabaTbiBaHUM 3aLUMThI
(B TOM unMcne Ha OTKIOYEHHOM MNM HecpaboTaBlleM BbIKMAKQYaTeNne), Npyv CaMONPOU3BOSILHOM OTKI/IOHEHUM
BbIK/OYaTENS.

[aHHOe pene MOXET MporpaMMMpoBaTbCs Kak Anst paboTbl B HENpPepbIBHOM pexume, A0 cbpoca ero
KHOMKoOM «COpoCc», Tak U B UMMYSIbCHOM PEXMUME C 33aBaeMON ANUTENBbHOCTLIO CpaboTaBLUero coctosHus. Mpu
3TOM NpM MOSIBAIEHUM HOBOW HEUCrpaBHOCTU pene cpaboTaeT BHOBb. ITO YA0OHO ANsl NpeaoTBpaLleHns 610Kku-
POBKM CUCTEMbI LIEHTPaIbHOM CUrHANM3aLMK NMOCTOSIHHO «BUCSILLMM>» CUTHAsIOM.

1.4.6.8 Pene «ABapuiiHoe OTK/OUEHME» cpabaTbiBaeT npu to6OM HE KOMaHAHOM OTK/UYEHUM BbIKIIHO-
yaTtens, onpegenseMoM no CoCTosiHMIO BXxodos «Bxoa PrO» n «Bxog PrB», B TOM 4ncie, U CaMOMpON3BOSIbHOM
(HanpuMep, MexaHW4eckoM OTKtoYeHuM). [aHHoe pene npeaHasHayeHo ANS Bblhayu CUrHana aBapuiHOM
CUrHanM3aummn 1 cbpacbiBaeTCs NoCie «KBUTMPOBAHUS» BbIK/OYaTENs.

1.4.6.9 Pene «Bkn. ABP» npegHa3sHadeHo AN BblAadun KOMaHAbl Ha BKOYEHWE CEKLUMOHHOMO BbIKKOYA-
Tens npu ABPC nnn BTOporo BBOAHOIO BbikAo4aTens npu ABPT. Pene BkitovaeTcs Bcerga Ha 2 C.

1.4.7 OnucaHne KHOMOK ONepaTMBHOrO ynpas/ieHUs

1.4.7.1 KHOMKM ONepaTMBHOro ynpasneHus npeaHasHadeHbl Ans BbiIBOAA 3alUmT 13 paboTbl MM nepeso-
[a Ha CMrHanM3aumio NepcoHanoM MOACTaHUMI NMpU NPOBEAEHUM OMEpPaTMBHLIX NepekntodeHuid. Ons paboTtbl C
3TUMM KHOMKaMW He TpebyeTcs 3HaHWe nmapons. [Ans 3awmTbl OT CIy4alHOrO HaxaTus HeobxoauMMo cHaudana
HaXXaTb KHOMKY «_—~_» U1, He OTNyckas ee, HaxkaTb HEO6X0AMMYIO KHOMKY OMepaTUBHOMO YrpaBeHusl.

Tekywmii pexxuM paboTbl YKa3bIBAETCS MHAMKATOPaMK CripaBa OT KHOMKW. lNoralleHHoe cocTosiHne obounx
MHOMKATOPOB O3HAYaeT, YTo (OYHKUMS BbiBEAEHA YCTaBKOM.

YnpaBneHWe KHOMKaMyW OMNepaTMBHOrO YNpaBNieHUs TakXKe MOXET OCYyLLeCTBAATLCA Mo oboMy KaHany
CBSI3U.
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1.4.7.2 KHonka «YPOB» no3BonsieT onepaTMBHO OTK/OYaTb AENCTBME 3almThl MO BbixogaM «YPOB» Ha
BbILLECTOSILLME BbIKNOYaTENM M NpefHa3HaYveHa Ans NpoBeaeHus HanagodHbX pabor.

1.4.7.3 KHonka «AlB» no3BonsieT onepaTtMBHO BbIBOAWUTL M3 AeicTeus AlB, ecnn ero pabota 6bina pas-
pelleHa yctaBkamu. Npu 3ToM BK/toUaeTca ceetoamoa «bnoknposka AllB».

1.4.7.3 KHonka «ABP» no3sonsieT onepaTMBHO BbIBOANTb M3 AencTeust ABP u BHP, ecnn nx paboTta 6bina
pa3spelleHa yctaBkamu. [1pu 3TOM BKIIOYaeTca ceeToamnoa «bnoknuposka ABP».

1.4.7.3 KHonka «3MH» no3sonsieT onepaTMBHO BbIBOAUTb M3 peicteus 3MH, ecnm ero pabota 6bina
pa3pelleHa yctaBkamu. MNpu 3TOM BKtoHaeTcs ceeToamon «bnoknposka 3MH».

1.4.7.3 Kronka «JI3LL» no3sonsieT onepaTMBHO BbIBOAWTL M3 aeicteus J13LW, ecnn ero pabota 6bina
pa3pelueHa yctaBkamu. MNpu 3TOM BKtoHaeTcs ceeToamon «bnokunposka J13LL».

1.4.7.6 CocTosiHMe OpraHOB OMEpaTMBHOMO YMpaBfeHusl, pa3MeLleHHbIX Ha nepeaHelt naHenu yCTpou-
CTBa, (hUKCUpyeTCsl B NaMsiTU aBapuii B MOMEHT BblAauM KOMaHAbl Ha OTK/OYeHWe. DTO NO3BOJSET B HEOOXoam-
MbIX Cly4asix BbISIBUTb OLLUMOKKM AEXKYPHOrO NepcoHana npyv KOMMyTaLuu.

1.5 MapkupoBka 1 nnomMéuposaHue

1.5.1 Ha kopnyce ycTpoicTBa MMEETCA MapKMPOBKa, CoAep Kalllas crieaytolme AaHHbIE:

— TOBapHbIN 3HaK;

— o6o3HauveHune («Cupunyc-2-Bb»);

— UCMONHEHNE MO HAMPSHKEHWUIO OMNEepaTUBHOIO NUTaHUS;

— WCMNOJIHEHME NO MHTEPdENCY NMHUN CBA3K;

— 3aBO/CKON HOMEp;

— [aTy u3rotosnieHus (Mecau, roa).

1.5.2 OpraHbl ynpaBAeHUs U MHAMKALMKU YCTPOMCTBA, @ TakXe KEMMbl MOAK/IIOYEHUS MMEIOT MOSICHSAIO-
LMe Haanuew.

1.5.3 KoHCTpyKuMen yCcTpoincTea nioMbmpoBaHue He NpeayCcMOTPEHO.

1.6 YnakoBka

1.6.1 YnakoBka yCTpoMCTBa Npov3BesAeHa B COOTBETCTBUU C TpebosaHuamn TY 3433-002-54933521-2009
LN YCII0BUIA TPAHCNOPTMPOBaHUSI, YKasaHHbIX B pasgene 5 HacToswero P2.

1.6.2 TpaHcnopTHas Tapa UMeeT MapKWpoBKY, BbliNOMHeHHYO Mo MOCT 14192-96, n coaepXuT MaHuny-
NAUMOHHbBIE 3HaKM.
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2 WNCroJib30OBAHMUE MO HASHAYEHWIO

2.1 2kcnnayaTauMoHHbIe OrpaHUYeHus

2.1.1 KaTeropuuyecku 3anpeLiaeTcsi NOAKNOUYEHNE YCTPOMCTBA C UCMOMHEHMEM MO HanpsXKeHWUo onepa-
TUBHOrO nNuTaHus 24, 48 n 110 B NOCTOSAHHOrO TOKa K onepaTtMBHOMY HanpsbkeHuto 220 B, Tak Kak 3To npnsoguT
K BbIXOZly YCTPOWCTBa U3 CTpOSi.

2.1.2 KnumaTtuueckme YyCnoBusi 3KChnyaTalMu YCTPOMCTBA [O/MKHbI COOTBETCTBOBAaTb TpeboBaHUAM
n.1.1.3 HacToswero P3.

2.2 [MoaroToBka M3aenusi K UCrosib30BaHMIo

2.2.1 Mepbl 6e30nacHoCcTH

2.2.1.1 Mpu paboTe C yCTPOMCTBOM HeobxoaMMO cobntodaTh obLlme TpeboBaHusl TEXHUKM 6e30NacHOCTH,
PacrnpoCTPaHAIOLLMECS Ha YCTPOUCTBA pPeneiHoM 3almnTbl 1 aBTOMaTUKM SHEPTrOCUCTEM.

2.2.1.2 K aKkcnnyaTtauum SOMYCKAKTCS NnLa, U3yuMBLUME HacTosilwee P3 1 npoluealme npoBepKy 3HaHWUM
npaBu TEXHUKM 6€30MacHOCTY M 3KCMJTyaTalMm 3MEKTPOYCTaHOBOK 3/1IEKTPUYECKUX CTaHLUMIM 1 NOACTaHLMNA.

2.2.1.3 YCTpOMCTBO AO/MKHO YCTaHABMBATLCS Ha 3a3eM/IEHHbIE METaNIMYECKUe KOHCTPYKLUMK, NMPU 3TOM
HeobxoanMO obecneunTb HaAEXHbIN 3NEKTPUUECKUIA KOHTAKT MeXAy NaHeNbio U BUHTaMWU KPEMeHUs YCTPOW-
CTBa, a TaKXXe COeAMHUTb 3a3eMNsoWmMiA 60T YCTPOMCTBA C KOHTYPOM 3a3eM/leHMsl MeAHbIM NMPOBOAOM CEYEHWNEM
He MeHee 2 MM?,

2.2.2 Tlopsaok yCTaHOBKM

2.2.2.1 BHeLWwHW BUA YCTPOMUCTBA NpUBEAEH Ha pucyHkax IM.1-T.4. MexaHn4eckas ycTaHOBKa YCTpOMCTBa
Ha NaHeslb MOXET NMPOU3BOAMTLCS C MOMOLLBIO 4-X BUHTOB COMIAaCHO pa3MeTke, NpUMBeAEHHON Ha pucyHke I.5.

2.2.2.2 DneKkTpuyeckas cxema MOAKIIYEHUs npuBeaeHa Ha pucyHke [.1. YepeaoBaHue da3sHbIX TOKOB
obsi3aTeNIbHO MpPOBEPSIETCS MOC/TEe MOCTPOEHMSI BEKTOPHOM AMarpamMMbl Harpy304HOMO PeXuMa, MoSlydeHHOW B
pexxuMme «KOHTPOsb», @ TakKe Mo 3HAYEHMIO TOKa U HaMpPsKeHUs 0bpaTHOM NOCNeAoBaTENbHOCTU. TOKM AOMKHbI
noaBOAUTLCS C NpsIMbIM YepeaoBaHveM as. B Tex sHeprocucTtemax, rae npuHATO obpaTHoe YepenosaHune das,
TOKM MOABOASTCS COMMACHO MapKMPOBKE Ha YCTPOMCTBE, HO aKTUBM3WUPYETCS yCTaBka KoHdurypaummn «O6patHoe
yepepnoBaHue dasz».

OnepatnBHoe nNuTaHne =24 B, =48 B, =110 B, =220 B unn ~220 B (B 3aBUCMMOCTN OT UCNOSTHEHUS) MoA-
K/oYaeTcs K KoHTakTaM «lutaHne». MonsapHOCTb NOAKOYEHNUS NMTaHWUs NMPOU3BObHas.

2.2.2.3 BHelUHME aneKTpuYeckme Lenn noakIioHarTCs Npy NOMOLLM KIEMMHbBIX KOJTOAOK.

2.2.2.3.1 V3mepuTenbHble TOKOBbIE LIEMW M LIENN HaMpshKEHUN MOAKIIIOYAOTCS K KIIEMMHBIM KOJIOAKaM
X1 n X2. KneMMHble KOMOAKN MO3BOMSIOT 3aXKMMaTb OAHOXMWIBHBIN MM MHOFOXW/IbHBIA MPOBOJA CeYEHMEM OT
0,33 o 3,3 MM, B cnyyae MCnonb30BaHWS MPOBOAOB BOMBLIErD CEUYEHNS HEOBXOAMMO MPUMEHSTL Y-06pasHbie
HaKOHEYHMKM.

2.2.2.3.2 BxopHble, BbIXOAHbIE 3NeKTpUYeckue Lenu, Luenu onepatMBHOro NUTAHUS U IMHUKX CBA3M NOA-
K/HOYAIOTCS K pa3beMHbIM KIEMMHbIM Konoakam X3-X9. Mpu MOHTaxke HeobxoAMMO cHavana BCTaBUTb OTBETHYIO
YacTb B pa3beM Mo BCeW ANMHE, 3aTeM, ybeamBLIMCh, YTO 3alLesIKHYIMCb GOKOoBblE NacTMaccoBble (PUKCaTopsl,
3aBMHTUTL ABa (PUKCUMpYOWMX BUHTA. KneMMHas Konoaka No3BOASIeT 3aXuMaTbh OAHOXWUIIbHBIA UM MHOTOXMWIIb-
HbIi NpoBof ceyeHnem ot 0,08 o 3,3 MM,

2.2.2.4 BbIxofHble penenHble KOHTaKTbl CUrHaaM3aumum YCTPOMCTBA, 3aMblKaloWmMecst MpyM HEMCNPABHOCTM
BHELUHUX Lienei yrnpaB/ieHns Unn aBapumHOM OTKIIIOHMEHUMN (KnemMbl «OTkas», «CurHanmsaumus» u «AsapuitHoe
OTK/OUEHNE»), MOAKIIIOYAIOTCS K LIEHTPaNbHON CUrHanM3aumMmM NOACTAHLMMU M MOTYT 6bITb BKJTHOUEHbI Mapasnesib-
HO.

2.2.2.5 B ycTpoiicTBe npefycMOTpeHa MOACTPOMKa KOHTPACTHOCTM MHAMKaTopa. Ecnn mHdbopmaums Ha
MHAMKATOpe OTObpaXkaeTcsl HEYETKO, TO HEOBXOAMMO OTPEryNMpoBaTb KOHTPACTHOCTb MHAMKATOPA MO METOAMKE
n.2.3.2.

2.2.2.6 B KOMMNeKT C yCTPOMCTBOM MOCTaBNSIETCS CMeHHasi 6aTapeiika Ans COXpaHEHUsI MaMsTU M Xoaa
yacoB (MapaMeTpbl cpabaTblBaHUI) MPU OTK/OYEHWUM OMEPATUBHOMO MUTaHWUS (KOHdUrypaums ycTpoictBa
YCTaBKN XPaHSITCS B SHEProHE3aBMCMMOW MaMSITU U HE 3aBUCAT OT Hannums 6atapeiku). Mpu noctaske yCTpoid-
cTBa OaTapelika yXe YyCTaHOB/feHa B 6aTapelHblit oTcek. [lepea MCNonb3oBaHMEM YCTPOMCTBA [0 NOAauu
OMepaTUBHOIO NUTaHUS HEOBXOAMMO MOAKNIOUMTL BaTapeiky, Ans Yero:

— OTBUHTUTb (DUKCUPYIOLLUMI BUHT Ha TOpLE MOAYNS MUTaHUS C 3aAHEN CTOPOHbI YCTPOWCTBa M NoBep-
HYTb KpbILLKY OTceka 6aTapeiku;

— M3B/eYb 3aLUMTHYIO NNEHKY ANS BOCCTAHOB/IEHNS KOHTaKTa 6aTapen NuTaHus;

— 3aKPbITb KPbILLKY U 3aBEPHYTb (UKCUPYIOLMIA BUHT.

3aTeM noAaTb MUTaHWE Ha YCTPOWCTBO M Y6eAWTbCS, YTO CMMBOJS HanuMuust 6aTapeiiku Ha MHAMKaTope

HaXoauUTCs B COOTBETCTBYIOLLEM COCTOSIHUN —
Ecnm uHankaTop oTOBpaXkaeT OTCyTCTBME 3apsifa HaTapeliku, TO OHa IM60 HeNpaBWbHO YCTaHOBNEHA
(nepenyTaHa NonsipHOCTb, B0 OTCYTCTBYET KOHTAKT), NIM60 6aTapeika paspshkeHa U TpebyeT 3aMeHbl.
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2.2.2.7 Tepen BBOAOM B 3KCMlyaTauMio yCTaHaBNMBAlOTCA (MPOBEPSIOTCS) 3HAYEHUs! YCTAaBOK COMMacHo
Avanory, npuBeaeHHoMy B [MpunoxeHun . PaboTa C ycTaBkaMu BbIMOSHSETCS MO METOAMKE OMUCAHHOM B
n.2.3.2.11. Takxke BO3MOXHO 3aZlaHWe YCTaBOK C KOMMbOTepa NO 0AHOMY M3 KaHasloB CBSI3u.

2.2.3 Tocne NoaKoYeHnst BCex Liemnei 1 Npu HanmMumm AOCTaTOYHOM Harpy3ky Ha KOHTPOSIMPYEMOM Mpu-
coeanHeHnn (opueHTMpoBoYHo Gonee 0,1 OT Iyom) HEOBXOAMMO NPOBEPUTL MPaBUIIbHOCTb BKJIKOYEHUS YCTPOM-
CTBa NYTEM CHSITUSI NAapaMeTPOB Harpy3ku B pexxnume «KOHTposb».

CHSATVME BEKTOPHOMN AMArpaMMbl OCYLUECTBNSIETCA B pexxmMe «KOHTPONb» Npy Haanucu Ha Tabno «Bek-
TOpHasi AvarpamMMma» KHonkowW «Beog». lpyM HaXaTuM KHOMKWU CHUMaeTCsl BEKTOpHasi AuarpaMMa TOKOB M
HaNPSDKEHWUIN U TYT e oTobpaXkaeTcs Ha MHAMKaTope. CYUMTHIBAIOTCS 3HAYEHUSI BEKTOPOB U CTPOUTCS BEKTOPHAS
AvarpamMMa Ans onpeaeneHus npaBuibHOW (asnpoBky Lenei. B3avMHoe pacnosfioXXeHWe BEKTOPOB A0DKHO
COOTBETCTBOBaTb peasibHOMYy YepefoBaHuio ¢ha3. dasoBble Yribl BEKTOPOB OTCUMTLIBAKOTCS OTHOCWUTENBHO
HanpaBneHns BekTopa Uy NPOTUB YacoBOW CTPENKK.

LlenecoobpasHo caenatb 2—3 CHSATUSI AMarpamMMbl M COMOCTaBUTL Pe3y/bTaTbl C TOYKM 3PEHUSt UX MOBTO-
PSIEMOCTU.

2.3 Wcnonb3oBaHue ngenus

2.3.1 B pexume cnexeHns Ha paboTatoleM yCTpoMCTBE Ha MHAMKATOPE BbICBEYMBAETCS TOK Harpysku u
TeKyllee BpeMsl, roBopsiluMe O pexunMe CNeXeHus. B HOpManbHOM pexvMme [O/MKHbl ObITb MoralleHbl Bce
CUrHaNbHblE CBETOANOABI, KPOME MHAMKATOPOB «[UTaHMe» 1N COCTOSIHMA BbikntodaTens «BKJT» nnn «OTKJT».

Mpu nycke yCTpPOWCTBa 3aropaeTca cBeToamoa «Iyck 3almuThi» Ha BPEMS BbIAEPXKKM 3aMyCTUBLLENCS 3a-
WNTbI, NOCNE 4Yero MpomM3BOAUTCSH OTK/OYEHWE MPUCOESAMHEHMS, @ Ha MHAMKATOpe BbIBOAWUTCS MHQOPMauus o
BMAE MOBPEXAEHUS W MNpuYMHe OTKAoYeHus. CpabaTblBalOT Takke COOTBETCTBYHOLME CUMHANbHble pene U
cBeToamoabl. ECnv curHan neperpysku CHSINCS paHblue BbIAEPXKKWU BPEMEHN MYCTUBLLENCS 3alUuTbl, TO CBETOAMOL,
«[MycK 3aWmTbP» NOracHET U YCTPOMCTBO BEPHETCA B UCXOAHBLIN peXUM 6e3 OTKIoUEHUS BbIK/IHOYaTeNs U Kakow-
nmbo curHanusaumn. B apxuee COBbITUI MOSIBATCA 3aMMcK O Mycke CTyneHn MT3 ¢ BpeMeHeM U JaToi Hadvana u
OKOHYaHM1$ 3TOro cobbITUS.

B cnyyae cpabaTbiBaHMSI YCTPOMCTBA 3alumMThl HEOOXOAMMO NepenucaTh B XXypHan BCO MHMOpMaumio o
[aHHOM cpabaTbiBaHWNM, UMEIOLLYIOCS B MNaMATU aBapUMHbIX OTKJIIOHYEHU.

2.3.2 Paborta c gnanorom

2.3.2.1 B ycTpoiicTBe npeaycMOTpeHa NOACTPOMKa KOHTPACTHOCTM MHAMKaTopa. [ns BXoAa B PEXUM U3-
MEHEHMS1 KOHTPACTHOCTM MHAMKATOpa HEO6X0AMMO B ASXKYPHOM pPEXUME HaXaTb OAHOBPEMEHHO KHOMKWU «—>» U
«¢>» 1 fanee, 3TUMM Xe KHOMKaMK, OTperysimpoBaTb ONTUMasibHOe 3HayeHue. [1ns coxpaHeHus B NaMsiTu AaHHOM
HaCTPOVKM HaAo HaxaTb KHOMKY «BBog».

2.3.2.2 CrpyKkTypa AManora yCTpOMCTBa M306paXkeHa Ha pucyHKe 3. BepxXHuii ypOBEHb COCTOMUT U3 Clie-
LYIOLMX MYHKTOB MeHIo (pexnmoB): «CpabaTbiBaHns», «KOHTposb», «HacTpoikn» n «YcraBku».

Liknmyeckunii nepebop NyHKTOB MEHIO OIHOTO YPOBHS MPOM3BOAUTCS HaXaTUeM KHOMOK «T» n «I», Me-
PEXOf Ha HWDKECTOSILLMI YPOBEHb AManora NPOM3BOAUTCS MPU HaXaTun KHOMKKU «BBoa». BbIxo4 Ha BbILLIECTOALLMM
YPOBEHb OCYLLECTBNAETCS KHOMKOM «BbIxoa».

Mpn nogaye KOMaHAbl cOpoca CUrHanM3aummM yCTpoMCTBa Npyu HaXkaTum KHonku «COpoc», MponcxoamT as-
TOMaTMUECKUMA BbIXOA Ha CaMblii BEPXHWI YPOBEHb AManora — AEXYPHbIA PeXUM UM OTOBpaXkeHMe BHELLIHUX
HencnpaBHOCTEMN.

He3aBMCMMO OT TOrO, B KAaKOM M3 YKa3aHHbIX BbilUe MYHKTOB MEHIO HAaX0AUTCS YCTPOMCTBO, BCe DYHKUMM
3aLLMTbI MOMHOCTBIO COXPaHSOTCS.

[lo BbIbOpa KHOMKOW BEPXHErO YPOBHSI MEHIO YCTPOMCTBO HaxoAMTCsl B AEXKYPHOM pexume. Mpu 3ToM Ha
3KpaH BbIBOAATCA TeKylume BpeMsi U AaTa, a Takke 3HavyeHue @a3HbiX TOKOB B MEPBUYHBIX U BTOPUYHbIX
3HaYeHMsIX.

2.3.2.3 MoapobHas CTpyKTypa Ananora npveeaeHa B MpunoxeHum I,

2.3.2.4 B 60MbLUMHCTBE PEXMMOB BEPXHSS CTPOYKA MHAMKATOPA MCMOMb3yeTCs KaK «CTaTycHas» CTpoka,
rae otobpaxaroTcs cneumnanbHble CMMBOSIbI M MOACKA3Ka B KAKOM MECTe MeHIO0 HaxoaMTcs noTpebuTens.

B «cTaTycHOM» CTpoKe NpeayCcMOTPEHbI Clneayrolme CUMBOSIbI:

n L — curHanmsmpyet creneHb 3apsiaa CMeHHoW 6aTapeliku: MOMHYI0 M, COOTBETCTBEHHO, GaTapes
pa3psbKeHa UM OTCYTCTBYET;

— CUMBOJ1 NMOABNAETCA, B C/llydae €Csin nocne BBOAa Naposid 6bINM M3MEHEHbI 3HAaYEHNS1 Kaknx-nmbo
YCTaBOK WUJIN HAaCTpoOEK. CvMBON McyesaeT nocne COXpaHEHUSA YCTaBOK.

— CUTHAJTIU3NPYET, YTO PEAAKTUPOBAHNE YCTABOK U HAaCTPOEK 3alnpeLleHO, TaK KakK HE BBEAEH MapO/Jib.
WcuesaeT nocne sBofa napons.

— 3aMeHsIET npeapblayLwmnin CMMBON B CllyYae, eC/iM PeAaKTMPOBaHME YCTABOK M HAaCTPOEK paspeLLeHo
rnocne BBOAA Maposis.
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2.3.2.5 Ecnu B TeyeHue 5 MUHYT He Npon3BOAMIOCH HaXkaTve KHOMOK yrpasfieHUs AuanoroM, To Hesa-
BMCMMO OT TOrO, B KakOM peXWMe HaxoauTCs YCTPOMCTBO, MPOUCXOAUT aBTOMATUUECKWUIMA BbIXOZ Ha BEPXHWN
YPOBEHb Ananora — AeXYPHbIN PEXWUM UM 0TOBpaXKeHWe BHELLUHMX HEUCTPaBHOCTEN.

2.3.2.6 WckntoveHne CoOCTaBnseT pexuM, B KOTOPLIA YCTPOMCTBO MepexoauT npu cpabaTbiBaHUM U Bbl-
MOMHEHMM LMK onpoca — OTobpaxkeHne mHdopMaummM 0 HOBOM cpabaTbiBaHuW. B AaHHOM pexuMe Haanucb
COXpaHSAETCs A0 TeX Mop, AaXke rocie npornajaHns onepaTMBHOIO NMWUTaHUsl YCTPOWUCTBA, Noka He ByaeT HaxaTa
nobas KHOMKa ynpasfieHusl, YTO rOBOPUT O TOM, YTO HOBas MHMOPMaLMS 3aMeyeHa OnepaTopoM.

2.3.2.7 Pexum «CpabaTblBaHus» NpeaHasHayeH Ans BbiBOAA Ha MHAMKATOP MHGOpMauum o cpabatbiBa-
HUWSIX YCTpONCTBa.

MpeaycMoTpeHo oTobpaxkeHne 9-Tu nocneaHunx cpabaTbiBaHUIA YCTPOMCTBa. XpaHeHue MHGopMaumMmn op-
raHM30BaHO MO KOJMbLEBOMY MPUHUMMIY — npu cpabaTbiBaHMM A06aBNsSeTCs HoBas MHGpOpMauMs u CTvpaeTcs
camasi ctapas. TakuMm obpa3oM, B nyHkTe «CpabaTbiBaHue 1» BCeraa XpaHWTCS camasi HoBasi MHQoOpMaums, a B
nyHkTe «CpabaTtbiBaHne 9» — camas crapas.

Mpu noboM cpabaTbiBaHMM YCTPOMCTBA C AEMCTBMEM Ha OTK/IOUEHME BbIK/IIOYATENS NMPOMCXOAUT aBTOMa-
TUYECKMIN Nepexoa Ananora Ha NyHKT «CpabaTbiBaHue 1», rae oTobpaxaercs MHGopMaums 0 HOBOM cpabaTbiBa-
HUW. NS LMKIMYECKOro NPOCMOTPa NapamMeTpoB AAHHOMO OTKITIOUEHNS UCMOMb3YIOTCS KHOMKN «T» 1 «d»,

MpW CUATLIBAHWM Pe3yNbTaTOB aBapUIIHOTO PEXMMA MO KHOMKE «{» Ha MHAMKATOP MOCNEA0BATENbHO Bbl-
BOAATCA CreaytoLime napaMeTpbl:

—  MpUYMHA OTK/IIOYEHNS, a TaKXKe AaTa U BpeMSA BO3HMKHOBEHUSA aBapuu. B ciydae oTkIoyeHus oT
MT3 fONONHUTENBHO BbICBEUMBAETCS BMA NOBPEXAEHUS;

—  MaKCUMasbHbIA (asHblA TOK B MOMEHT aBapuu U ASIMTENbHOCTL cpabaTbiBaHMs 3almThl (OT MO-
MEHTa 3anycka A0 MOMeHTa cpabaTbliBaHUS KOHTaKTOB pene «OTKN.»);

—  obLliee BpeMs OTK/OYEHMS BbIKoYaTens (0T MOMeHTa 3anycka A0 MOMeHTa cpabaTbiBaHWs KOH-
TakToB P0). B cnyyae BblAauM BbIXOAHOMO curHana YPOB Ha MHAMKATOp BMECTO BpPEMEHW OT-
KNtoYeHUst BblgaeTcss Haanucb «Pabota YPOB»;

—  3HayeHuWe MoAynen Toka M HanpshkeHusl NpsiMoiA, 06pPaTHOM M HyNEBOW NOC/IEA0BATENBHOCTEN;

—  MpUYMHA BKJIIOYEHMS, MpealwecTByowWwas AaHHOMY OTK/IIOYEHWIO, @ TaKXXe AaTa U Bpems npea-
BKJTIOUEHWNS;

—  COCTOSiHWE OpraHoB OMepaTUBHOMO YNpaBeHNs Ha MOMEHT OTKJ/TIOUEHUS;

—  Moaynu n ¢a3oBble Yrnbl BEKTOPOB BCEX TOKOB M HaNPsHKEHWA OTHOCUTENBHO BEKTOPA Hampshke-
Husa dasbl A.

2.3.2.8 PexunM «KoHTponb» npefHasHayeH Ans BbiBOAA Ha MHAMKATOP TEKYLUMX 3HAYeHWUI HanpshKeHWi
M TOKOB, a TaKXXe COCTOSAHMSA BXOAHbLIX AUCKPETHbIX CUrHAMNOB, TEKYLUMX AaTbl U BPEMEHM.

[JaHHbI pexxuM yaobHO MCNonb30BaTh NPU Hanagke Ans NPOBEPKM LIENIOCTHOCTM BXOAHLIX Liener, npa-
BWJIBHOCTW MoABeAEHUS CUIHANoB U T.4. Takke 6narogaps AaHHOMY peXunMy UMEEeTCS BO3MOXHOCTb KOHTPOSN-
poBaTb OCHOBHblE MapaMeTpbl YCTPOMCTBA NpY 3KCMyaTaumm. [ns 3Toro 60MbWWMHCTBO aHanoroBbIX NapaMeTpoB
OoTObpaXaeTcs Kak BO BTOPUYHBIX, TaK U B NMEPBUYHbIX 3HAYEHUSIX.

2.3.2.9 B pexume «KOHTpOSb» NpeaycMOTPEHa BO3MOXHOCTb MPOCMOTPA 3HAYEHWM TOKOB M Hanpske-
HWN.

2.3.2.10 PexuM «HacTpolku» npegHasHauyeH Ans nNpocMoTpa WM peaaKTMpoBaHusl MapaMeTpoB CepBUC-
HbIX (DYHKUMIA YCTPOMCTBA, TakuMxX Kak ocuunnorpacd, uHTepdeicbl NMHUM CBSI3W, HaIMUME CUHXPOHM3ALMM
BpEMEeHW, TeKyLUMe AaTa U BpeMS.

MN3meHeHre nobbix NapaMeTpoB, KpOMe TeKYLUMX AaTbl U BPEMEHU, a TakKe KOHTPACTHOCTU MHAMKATOPa,
pa3peLllaeTca TOMbKO MpU MpasBwubHO BBEAEHHOM Mapone. B kadecTBe napons MCNonb3ykoTca nocnegHue 4
uMdpbl 3aBOACKOro HOMepa YCTporcTBa. MeToamka BBoAa LMGPOBLIX MapaMeTpoB, B TOM YMC/ie Napossi, onucaHa
B M.2.3.2.12. 3anpoc napons NpoucxoauT Mnpu Bbibope napaMeTpa, KOTOpbIM HeObX0AMMO OTpeaakTUpoBaTb, U
HaXxaTuM Ha KHonKy «Bsog». locne 3Toro AN peaakTUpOBaHWUA OCTallbHbIX YCTABOK MW HACTPOEK BBOAMTb
naposib 3aHOBO HET HeoHX0aAMMOCTM.

CoxpaHeHune BBeAeHHbIX MapaMeTpoB NPOUCXOAUT MPW BbIXOAE U3 PeXMMA UX peaaKTUpOBaHUS (M3 MeHIo
«HacTpolikun») ¢ npeaBapuTesibHON BblAayei Ha MHAMKATOP COOTBETCTBYIOLLENO 3anpoca.

2.3.2.11 PexuM «YcTaBku» npegHasHayeH Ans NpocMoTpa U peakTMpoBaHUS YCTABOK 3alUMT U aBTOMa-
TUKM ycTpoicTBa. C MOMOLLbIO YCTaBOK MMEETCS BO3MOXHOCTb BBECTU W/IM BbIBECTU M3 paboThl pasnnyHble
(yHKUMK, @ TaKKe 3aaTb MX YMC/IOBbIE NapaMeTpsbl.

CoxpaHeHune BBeAEHHbIX YCTaBOK NMPOU3BOAUTCS MpPW BbIXOAE U3 pexnMa «YcraBku». [pu 3TOM Ha nHAu-
KaTope BbIBOAMTCS COOTBETCTBYIOLUMIA 3aMpoC C BO3MOXHOCTbIO BblIGOpa: COXpaHWUTb YCTaBKW MMM OTKasaTbCs OT
BBEAEHHbIX M3MeHEHWI. BBOA B AENCTBME YCTAaBOK MPOMCXOAUT OAHOBPEMEHHO, UTO MpeaoTBpalLaeT HemnpaBub-
Hyl0 paboTy yCTPOMCTBA NP CMEHE TOJSIbKO YacTW M3 B3aMMOCBSI3aHHbIX YCTaBOK. JTO MO3BONSET pefakTUpoBaTh
YCTaBKM Ha BK/IIOYEHHOM 3alumMLLaeMoM obbekTe.

Mpu BBOAE YCTaBOK HeobxoauMMo obsizaTenibHO nposepsite BCE YCTABKW, npenycMOTpeHHble B YCTPOW-
CTBE, BBMAY BO3MOXXHOMO BAMUSHUS «3abbIThIX» YCTaBOK Ha paboTy yCTpoicTBa.
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Mpu BbIXOAE Ha BEPXHWIN ypoBeHb Auanora MpoMCXOAMT aBTOMaTMYeCcKui cOpoC 3HaueHus naponsi B
HOMb. lMpnyeM 3TO NPOUCXOAMUT Kak MpU YMbILWSIEHHOM BbIXOAE OMNepaTopoM, Tak M B Cllydae, ec/iM BbIXOA Ha
BEPXHUWA YpPOBEHb MPOM30LIEN aBTOMATUYECKM MOCTIe «MPOCTOs» YCTpPoWCTBa 6onee 5 MMH. 31O no3sonser
NpeaoTBpaTUTb HECAHKLMOHWMPOBAHHLIN JOCTYN K M3MEHEHWIO YCTaBOK, B C/ly4ae ecnn OnepaTop Ciy4alHo
OCTaBW/1 YCTPONCTBO Ha A0JITOe BPEMS B PEXUME pefaKTUpPOBaHMsI.

YCTaBKkM MMEIOT crieumanbHblin 6ydep namMsTM Ans pefakTUPOBaHUS YCTaBOK, MO3BOJSIOWMI COXPaHSTb
BBEAEHHbIE M3MEHEHMSI MpX ClyYalHblX NepepbiBax B paboTe (cpabaTbiBaHWe OAHOM M3 3alMT, UCYE3HOBEHME
onepaTMBHOro MUTaHus). Hanpumep, ecin BO BpeMs BBOAA YCTaBOK MPOM30LWWI0 cpabaTkiBaHWe, TO YCTPONCTBO
aBTOMaTUYECKUN BbIMAET U3 peXnMa peAakTUPOBaHUSI YCTaBOK M 0TOOPasuT napaMeTpbl AaHHOro cpabaTbiBaHusI.
[ns Toro 4tobbl NPOACIKUTL pefakTUpoBaHWe HeOBXO0AMMO CHOBA BOWTW B PEXMM peaaKTMpOBaHMsl YCTaBoOK,
NMpUYeM Npou3BefeHHble paHee u3MeHeHus ByayT BOCCTAHOBNAEHbl M HET HeobX0AMMOCTM BBOAUTL YCTaBKM
3aHOBO.

2.3.2.12 BBoa uncpoBbIX 3HAYEHUIA NAPaMETPOB U YCTaBOK.

[ns BBOAA 3HAYeHWs YCTaBKM HeobXoaMMO BbiOpaTb COOTBETCTBYIOLIMI MYHKT MEHIO, HaXaTb KHOMKY
«BBoa». 3aTeM MOSIBUTCA HOBOE OKHO, rae Mnaawas uudpa ycTaBkM HayHeET muratb (ecnu pepakTupyetcs
yCTaBka, TO HeobxoaMMO npeABapuTENbHO BBECTM Maposib MO METOAMKE OMUCLIBAEMOM B [AaHHOM MYHKTE).
KHorkammn «T» n «!» HeobXxoaMMo yCTaHOBUTb Tpebyemoe 3HaueHue UMdpbl. 3aTeM HaxaTb KHOMKY «<—»,
HauHeT muraTb cnegytowas umdpa. AHaNOrMYHO YCTaHOBUTL BCe UMdpbl yCTaBku. MNpu HaxaTum KHONKKn «Beoa»
MPOM3BOAMTCS COXPaHEHWE BBEAEHHOro 3HayeHus yctaBku. Ecnm B mobol MOMEHT BBOAA HaXaTb KHOMKY
«BbIxoa», To 6yaeT BO3BpaLLEHO CTapoe 3HavyeHne YCTaBKM.

2.3.4 CrpykTypa ananora npueeaeHa B Tabnuue X.1.

2.3.5 OnwucaHue ycTaBoK YCTpOWCTBa.

2.3.5.1 B ycTpoicTBe peanu3oBaHO ABa Habopa yCTaBOK, MepekitoyaeMbliX C MOMOLUbI AMCKPETHOrO
BXxoaa «Habop yctaBok». [pu OTCYTCTBMM CUrHana Ha BXOAE AENCTBYET NepBbi Habop yCTaBoK, MpY HannymMm —
BTOpoi. Ecm B ncnonb3oBaHWM BTOPOro Habopa HET HeOBXOAMMOCTH, TO MOXHO OCTaBWUTb 3TOT BXOZ HEMOAKIIIO-
YeHHbIM M MOJb30BaTbCS TOMBKO NEpPBbIM HAbOPOM.

Bce ycTaBku yCTpOMCTBa AENSTCA Ha rPynnbl MO CTYMEHSIM U BUAAM 3alMThl, @ Takxke obLlime, OTHOCSLLM-
ecsl K PyHKUMM N MECTy YCTaHOBKM YCTPOMCTBA B LIENOM.

2.3.5.2 M3MeHeHue yCTaBoK, KpoMe TeKyLUMX AaTbl U BpeMeHU, paspeLleHOo TOSIbKO Mocsie BBOAa Napons.
Heobxoammo obsa3aTtensHo npoeepsite BCE YCTABKMW, npeaycMOTpeHHble B YCTPOMCTBE, BBUAY BO3MOXHOIO
BNUSHUS «3abbITbIX» YCTABOK Ha paboTy 3aLumMThl.

2.3.5.3 B ycTpoiCTBe peanv3oBaHa BO3MOXHOCTb KOMMPOBaHMs HAabopoB yCTaBoOK. [nst TOro YTobbl CKO-
nMpoBaTb OAMH Habop B Apyroi, HeobXxoAMMO BOMTM B COOTBETCTBYIOLIMI MYHKT MEHIO, BbibpaTb HanpasrieHne
KOMMPOBaHWS U BBECTW Maposib A58 NOATBEPKAEHUS OnepaLuuu.

2.3.5.4 [onyckaeTcs n3MeHeHWe yCTaBOoK Mpu BKIKOYEHHOM BbIKITIOYATENE, MpyY 3TOM BBOJ, HOBbIX 3Haye-
HWM YCTaBOK MPOMCXOAUT NSl BCEX YCTaBOK OAHOBPEMEHHO, YTO FapaHTUPYET OT JIOKHbIX OTKOYEHWI MNpw
CMEeHe TOJSIbKO YacT M3 B3auMMOCBSI3aHHbIX YCTaBOK. [lepes BBOAOM WCMpaBneHHOM rpynnbl yCTaBoK B paboTy
3a/laeTcsl BONpOC-NpeaynpexaeHne Ans Bo3MOXHOCTM OTKasa ornepaTopa Npyu COMHEHMUSIX B CBOMX AEUCTBUSIX.

2.3.5.5 OnucaHne Ha3HaYeHNs YCTaABOK YCTPOMCTBa NpuBeaeHo B Tabnumue 9.
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Tabnuua 9
O6wue ycTraBKku
Uriom, KB lNepBMYHOE HOMUHaNbLHOE 3HaYyeHne Hanps>xeHns TH
Tuom, A MepBMYHOE HOMUHANbHOE 3HAYeHNe ToKa TPaHC(OPMaTOPOB TOKA, K KOTOPbIM MOAK/OYa-
€TCs1 YCTPOWUCTBO
Teuraam C 3afaeT BpeMs 3aepXKN BblAauyn CMrHana HeMCnpaBHOCTU MpU CeayroLWMX HelTaTHbIX

cuTyaumsx: «HeucnpasHocTb TH cekummn», «HencnpasHocTb TH BBoAa», «bnokMpoBka
N3LW», «HencnpasHocTb 3MH», «Hanuune 3emnun». Mpu 3TOM BCe HEMCNPABHOCTK ByayT
MMETb OAMHAKOBYIO 3aA€PXKKY Nepes Bblhayen CoobLeHnst Ha UHAMKATOP M cpabaTbiBaHKs
pene «CurHanusaums»

PexxuMm curHanusauum

MNo3BonseT npu 06Hapy>Keva| BHeLUHeW HENCNpaBHOCTN BKMKOYATb pene «CurHanusaums»
KaK NOCTOAHHO, A0 C6p0C6 €ro KHOMKOoM KnasuaTypbl v no TY, Tak U Ha onpeaeneHHoe
Bpems oT 1 go 20 ¢, pocratouHoe ans Cpa6aTbIBaHVI$| ueHTpaanon CUrHanmM3aumum
noacrtaHumu. MNpun 3ToM MOXKHO n3bexarb 6J'IOKVIp0BKVI Ll,eHTpaJ'IbHOI\/'I CUrHaNM3aunun npu
NOCTOSIHHO «BUCALLEM>» curHane. Npu nosiBneHuu HoBOW HENCrNpaBHOCTN BHOBb I'IpOVI3OVI-
AeT (.bOpMVIpOBaHVIe nMnyJsibCa TaKOW e 3a4aHHON ANUTENbHOCTM

TT da3bl B

OnpepensieT Hanuune n3MepuTenbHOro TpaHcdopMaTopa Toka B chase B. Mpu ero
OTCYTCTBMM 3HaYeHMe Toka B (pa3e B BOCCTaHaBIMBAETCS pacyeTHbIM METOLOM

YepepoBaHue a3

Mo3BONSET YNPOCTUTL MNOAKIIIOYEHME LiENeiN TOKa U HaNpsXKeHUs! B SHEprocucTemMax C
06paTHbIM NopsakoM YepenoBaHus ¢as. MNpu ycraBke «O6paTHOE» YCTPOMUCTBO HaCTpau-
BaeTcs Ha obpaTHoe YepeaoBaHue a3, No3BosAS NPaBUIbHO PAacCUUTLIBATL TOK U
HanpshkeHVe NpsMoi 1 06paTHOW NOCea0BaTENBHOCTEN

KoHTakT aBTomMaTta LU

3afaeT TMN MCNO/b3YeMOro KOHTaKTa aBToMaTa LWWMH MUTaHUS BbICOKOBOIBTHOMO BbIK/IHO-
yatens. lNpu oTCyTCTBUM aBTOMaTa HEObX0AMMO AaHHYIO YCTaBKy MEPEBECTU B NMOJSIOXKEHME
«H3» 1 octaBuTb BXoA4 «ABTOMaT LLUM» HenoakntoUYeHHbIM

LiBeT cBeTOoanoa0B
«BKJ1» n «OTKJ1»

Onpe,qenﬂeT NPUHATYIO B SHEProcCUCTEME KOMBUHALIMIO LIBETOB 151 MOMOXEHUI BbIK/IIOUa-
TENA «BK/IHOYEH» U «OTKHOYEH>»

YcraBkn MT3

OyHKUMS

Mo3BONSIET BBECTM UM MOSIHOCTbLIO BbIBECTM AaHHYIO CTyNEeHb 3alMTbl. 3a4aeTcs BbIGOPOM
U3 ABYX BapuaHTOB: «Bkn» nnm «OTki»

[JeicTtBne

OnpepnenseT, paboTaeT nn AaHHas CTyrneHb Ha OTKIIOYEHWE UK HET. 3aAaeTcs BbIbopoM
U3 ABYX BapuaHToB: «CurHan» unm «3awmTa». Ctynedn MT3, paboTatowme Ha CurHan, He
BbI3blBalOT cpabaTbiBaHue pene «Iyck MT3»

LA

nODOFOBbIl\/'I TOK CpaﬁaTbIBaHVISI [laHHOM CTYNEHN 3allnThI. 3afjaHue naeT B amnepax
BTOPMYHOI0 TOKa, HEMOCPEACTBEHHO NOABOAALLErTrOCA K YCTDOVICTBY

T, c

Bpems CpaﬁaTbIBaHMﬂ CTYMeHM 3alUMTbl B CeKyHAAx. ECnn ans cTyneHn 3agaHa 3aBucuMast
XapaKTepUCTKa BblAEPXKN BPEMEHU, TO 3TOM YCTaBKOVI ornpeaenseTca napametp 7Tycr ons

topmyn (2)—(6)

HanpaBneHHOCTb

Mo3BONSIET NEPEBECTM AaHHYIO CTyneHb MT3 B HamnpaBieHHbIA peXxum

Myck no U

Mo3BoNSieT BBECTM B BblGpaHHble CTyrneHn MT3 BONLTMETPOBYIO 6/IOKMPOBKY MM KOMEU-
HWMPOBAHHbIN NYCK MO HaNpPSXKEHWUIO

XapaKktepucrumka

OnpegensieT BUA BPEMSITOKOBOM 3aBUCUMOCTU CTyneHn MT3 n no3BonsieT BbibpaTb OaHY 13
LIEeCTV 3aBUCMMOCTEN: HEe3aBMCMMasl, HOPMasibHO MHBEPCHas, CU/TbHO MHBEPCHAs, Ype3BbI-
YaiiHO nHBepcHasi, Tuna PT-80, Tuna PTB-1. Mpu 3aBUCUMBbIX XapaKTepUCTMUKaXxX yCTaBka
BPEMEHMW BbIAEPXKKN AEUCTBYET Kak KO3(MULNEHT, 3aaatoLumii napaMeTpbl COOTBETCTBYHO-
e KpnBoi. Mpacmkmn KpMBbIX NpUBEAEHbI B MPUTOXEHUM

YckopeHue

Mo3sonseT BBoaNTb Apyroe (Tyckor) BPEMsi cpabaTbiBaHWs CTyrneHei MT3 Ha BpeMs
(Tyckor + 1 C) NOCNE BKKOYEHMS BbIK/OYATENS AJ1s1 YCKOPEHMSt cpabaTbiBaHWs 3alMTbl NPy
BKJIIOYEHMM Ha KOPOTKOE 3aMblkaHue (BBOZ YCKOPEHWs Npu onpoboBaHWM)

AlB

PazpeluaeT unu 3anpewlaet paboty AlNB nocne oTKAYEHUS BbIKNoYaTeNs oT AaHHOM
CTYNEHU 3almThl

OHM npu yckopeHun

OnpepensieT paboTy OHM Bo BpeMsi AeNCTBUSA YCKOPEHUS (MPU OTK/IIOYEHHOM BbIKJTHoUaTe-
Ne U B TEYEHWE NEPBOMN CEKyHAbI NMOCNE BKIIOYEHNS BbIK/IHOUYATENS): B MOSIOXEHUN «BKJT»
OHM oT nonoXeHus BbIKNoYaTeNs He 3aBUCUT, B nonoxxeHnn «OTKJ1» Bo BpeMst AencTBus
YCKOPEHWSI HanpaBreHHble CTyreHn MT3 nepeBoasiTcsl B HEHANPaB/EHHbIN PeXUM.
[lencTBME AaHHOW YCTaBKM He 3aBUCUT OT MOJIOXKEHUS YCTaBKN «YCKOpPEHUe»
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© makc, yvBcTB. ©

Yron MakcMManbHON YyBCTBUTENBLHOCTM OpraHa HanpasieHUsl MoLHOCTM anst 90-
rpaflyCHON CXeMbl

@ cexTora ©

Pa3mep cekTopa cpabaTbiBaHWUs HaNpPaBIeHHbIX 3aLIMT

YcraBku MT3 ob6uime

T vexorerms, €

BpeMs cpabatbiBaHWs cTyneHen MT3 npu yckopeHun

Myck no U Bbibop cnocoba nycka Mo HanpspkeHUIO: BOSIbTMETPOBas 6/10KMPOBKa UM KOMBUHMPO-
BaHHbIN MyCcK

Usym 50k, B JIMHeHOe HanpsiXeHWe, HUXE KOTOPoro 6yaeT NpoMCXOAWTb paspelleHne cpabaTbiBaHMs
CTyneHen MT3, y KOTOPbIX BK/IOYEH MYCK MO HAMPSHKEHMUIO

U> konte, B Hanpsi»keHne obpaTHOIN NocneaoBaTelbHOCTW, NpY NMPEBbILLEHNM KOTOPOro byaeT
NPOVUCXOANTb pa3pelleHne cpabaTbiBaHUS CTyneHein MT3, ecnn BKIOYEH KOMOUHMPOBAH-
HbIV NYCK MO HAMPSHKEHMIO

Ycrasku JI3LU

QyHKUMS lMo3BoNSET BBECTM UNWN MOMHOCTLIO BbiBeCTM JI3LL

I A MoporoBbIl TOK cpabaTbiBaHWA AAHHOM 3alUUTLI. 3aAaHue MAET B amnepax BTOPUYHOro
TOKa, HENOCPEACTBEHHO MOABOASALLErocs K YCTPONCTBY

7, c Bpems cpabaTtbiBaHus B CEKyHAAX

Cxema Bbibupaet nocnenoBaTenibHYO UM NapanienbHyto cxeMy peanu3aumm 6nokmposku J13LU.
Mpn 3TOM Ha BxopA «brnokuposka J13LL 1» fos/mKHbI NoAKMoYaTbCS NOCNefoBaTeNbHO
coefiMHeHHble HOPMAJIbHO 3aMKHYTbIE BbIXOAHbIE KOHTAKTbl MW NapannesbHO CoOeANHEH-
Hble HOpMasibHO Pa30MKHYTble KOHTaKTbl «[yck MT3» dunaepHbIX 3aWUT COOTBETCTBEHHO.

Myck MT3 PaspeluaeT nnm 3anpewiaet cpabaTbiBaHue cBoero pene «Myck MT3» npu nycke J13LU

Myck no U Mo3BoNSIET BBECTM BOMILTMETPOBYIO 6IOKMPOBKY MM KOMBUHMPOBAHHbIM NYCK Mo

HanpsH>KEHUO

CurHan 6nokmposku 2

Hannuune curHanusaumm nNpu 4NnTeNbHOM HannuuMm curHana Ha Bxoge «bnokmpoBska
N3 2»

AlB PaspeluaeT unu 3anpewlaet paboty AlNB nocne OTKAYEHUS BbIKoYaTeNs oT AaHHOW

3aWnThl
YcraBku 300

QyHKUMS lMo3BoNseT BBECTM UNWN MOMHOCTLIO BbiBECTM 300

[JevictBne OnpepnenseT, paboTaeTt M 3awmTa Ha OTKIOYEHUE WU HET

L/I OTHOLEHWe ToKka 0bpaTHOM NOCNeAoBaTENbHOCTM K TOKY NPSIMON NOCNeA0BaTENbHOCTH,
Npu KOTOPOM NPOMCXOAUT cpabaTbiBaHne 3almThl

U, B HanpspkeHne 06paTHON nocnefoBaTeNnbHOCTH, NPU NpeBbILLEHUN KOTOpPOro byaeT
NpoucxoanTb cpabaTbiBaHME 3aLUNUTbI

7, c Bpemsi cpabaTtbiBaHusl B CeKyHAaX

Bnok.ot MT3 Mo3BonseT BBECTU 6IOKMPOBKY MyCKa 3aluuTbl NpU Mycke obol ctyneHn MT3, peicTey-
fOLLEN Ha OTK/OYEHMe

AlB PaspeluaeT unu 3anpewlaet paboty AlNB nocne oOTKAYEHUS BbIKNoYaTeNs oT AaHHOW
3aWuThl

ABP PaspeluaeT unu 3anpewiaet paboty ABP nocne oTKtoUeHNs BbIK/OYaTENs OT AaHHOM
3aWuThl

Ycrasku 3MH

QyHKUMS lMo3BoNnseT BBECTM MU MNOAHOCTLIO BbiBECTU 3MH

Usmn, B JInHeliHoe HanpskeHne, HUXe KOTOporo byaeT nponcxoamTh cpabaTbiBaHWe CTYNEeHM
3MH. Mpwu 3TOM BCe NMHENHbIE HaNPSHXKEHWUSI OAHOBPEMEHHO AOMKHbBI CHU3UTLCS HUXKE
3TOM YCTaBKM.

7, c Bpems cpabaTtblBaHus B CeKyHAAX

Isnoi, A MoporoBbIN TOK, NpY NpeBbileHnn koToporo 3MH BbIBOAUTCS 3 paboThl

Ycrasku 3NN

MNyck No Posp

Mo3BoNsieT BBECTM MK BbiBecTM Nyck 3MMM no 06paTHOMY HanpaBIEHMIO MOLLHOCTM

Myck no yrny

MNo3BonseT BBECTM NN BbIBECTU MYCK 3MMn no pacxoXXaeHuto yrniioB OCHOBHOIO U
pe3EePBHONo NCTO4YHUKA (I'Ipl/l CHMXXEHNN H4aCTOTbl OCHOBHOIO MCTO‘-IHVIKa)

7, MC BpeMsi cpabaTbiBaHUS B MUNUCEKYHAAX

/A
Ommy ° MWHUManbHbIN yron cpabaTbiBaHWs Npy NycKe Mo yriy
Pmax; © MaKcuMManbHbIv yron cpabaTbiBaHUS NpU Mycke Mo yrny
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UMI/IHI B

OnpepensieT NOporoBoe 3Ha4yeHWe HanpsiKEHUs!, NP MPEBbILUEHUN KOTOPOro BCEMU
TPEMS IMHEHbIMM HaNPsHKEHWUSIMU pa3pelleHa paboTa nyckoBoro opraHa no yrny. Ha
MYCKOBOW OpraH No HanpaBAEHUIO MOLHOCTM 3Ta YCTaBKa He B/MSIET.

YcTaBKU AyroBoi 3aliuThl

KOHTpO/b Mo TOKY

PaspellaeT OTKIOYEHME BbIK/IIOYATENS TOMBKO MPU MPEBbILIEHUN TOKOM 33jaHHOM
yCTaBKu

I A MoporoBbIN TOK cpabaTbiBaHUS NPU BKIKOYEHHOM KOHTPOJIE NO TOKY
YcraBku AlB

QyHKUMS OnpegenseT Hann4une dyHkunm AlB

T, C Bpems umkna AlB

®ukcauns 6510KMpPOBKM
AMNB

OnpegensieT Hannume dukcaumm no exoay «bnokmposka AMB». Mpy BKIOYEHUW AaHHON
yCTaBKM NOCTYMeHWe CMrHana Ha 3ToT BX0Z 3anpeLyaeTt paboty AlB no cneaytowiero
KOMaHAHOro BKIOYEHWS BblK/IloYaTens

ATB npn HecaHKUMOHU-
POBAHHOM OTKJIKOYEHUU

PaspewuaeT paboty AlB npy caMOnNpou3BOSIbHOM OTK/IKOYEHUN BbIK/IKOYATENS UK €ro
PY4YHOM (MEXaHN4ECKOM) OTKIKOYEHUU

YcraBku ABP

OyHKUNS OnpepnenseT Hanuune n pexuM pabotbl pyHKUMK ABP. YcTaBka MMeeT Tpu 3Ha4eHus:
«OTKJ1» — yHKLUMS NONHOCTLIO BbiBeAeHa M3 paboThl
«BXO[» — ycTpoicTBO NpuHUMaeT curHan «Bkn.oT ABP» OT BHELUHEr0 NCTOYHMKA
«BbIXO» — ycTpoicTBO (hOpMUPYET CUMIHAM Ha BKJIIOYEHME pe3epBa, NPU 3TOM TaKKe
MOXET MPUHMMATBLCS M BXOAHOW CUrHan

Tex C BpeMsa 3agepXXKu BKIOYEHUA NOC/E NOABEHUS CUrHasaa Ha Bxoae «Bkn.ot ABP»

ABP npu 3Ug Paspewwaet pabory ABP npv Hanuymm 3eMam Ha CEKLUMU LLINH

ABP npu komMaHAHOM PaspewwaeT paboty ABP npy KOMaHAHOM OTKJIOUYEHMM BbIK/IOYATENS

OTKJ/TIOYEHUU

ABP npu HeCaHKLMOHHN-
POBAHHOM OTKJIKOYEHUN

PaspewwaeT paboty ABP npv caMonpon3BonbHOM OTKIIOYEHWUM BbIKOYaTens uam ero
PY4YHOM (MEXaHN4YECKOM) OTKIKOYEHUU

YcraBkun BHP

QyHKUMS OnpegenseT Hannune yHkumn BHP

OuepeaHocTb OnpepenseT pexuM paboTsl BHP:
«C-B» — cHayana OTK/OYAETCs CEKLMOHHbIN BbIKMOYaTeNb U, NOC/e NPOBEPKM COCTOSI-
Husi ero Bxoaa PIB, BklOYaeTCs CBOW BbIKOYaTENb BBOAA
«B-C» — cHayana BK/Il04aeTCsa CBOM BbIK/lOYaTesb BBOAA, 3aTeM Yepe3 BpeMs Trapan
OTK/0YAETCS! CEKLIMOHHbIN BLIKNOYaTENb

Taup, C BpeMsa 3agepXkun nycka BHP nocnie BOCCTAaHOBNEHUS HanNpsiXXeHMsa Ha BBOAE

Trapan, C BpeMs napannensHon paboTkl BBOAOB AN pexunMa «B-C»

YcraBkn YPOB

QyHKUMS OnpepgenseT Hannune dyHkumn YPOB

I A Moporosoe 3HayeHue Toka cpabaTbiBaHns YPOB, kak ana dyHkunm «YPOB-BbIX0A», Tak U
ans dyHkumn «YPOB-Bxoa»

7, c Bpems 3apepxxkun cpabatbiBaHus pene YPOB

KoHTponb no I

Hanuune KOHTpons No TOKy Ans BXOAHOro curHana «Bxoa YPOB» (anst BbIXOQHOMO
CUrHaNa KOHTPO/Ib NO TOKY HE OTK/IKYAETCS)

Bxop 1...11

OyHKUMS

3a/1aeT PYHKUMIO, BbIMONHAEMbIM AAHHBIM BXOAOM: MOXET NPUHUMATh 3HaYeHus!
«BHelHnI curHan», «BHelHee oTkIo4YeHne», «KoMaHaHoe BKoYeHnes, «KoMaHaHoe
OTKJ/IOYEHNE UM BNTOKMPOBKA /TH0601 13 UMEIOLLIMXCS 3aLLUUT

AKTMB.ypOBEHb

«1» — aKTUBHbIM SBNSAETCSA Ha/IMUME HaMNpsHPKeHUs Ha BXoae
«0» — aKTUBHbIM ABNSIETCS OTCYTCTBUE Hanpsa>XXeHUs

Tcpas, C Bpems 3apepXku cpabatbiBaHusa BXoAa

Tso3sp, C BpeMs 3agepXXku Bo3BpaTa BXoda

YPOB Myck YPOB nocne oTkIo4YeHMst 0T 3Toro Bxoga (Npy 3aaaHHON hyHKUMK — «BHelwHee
OTKJIIOYEHNE>)

ANB PaspewaeT nnun 3anpewaet paboty AlNB nocne oTKIOYEHUS BbIKOHATENs OT AaHHON
3awmThbl (MpY 3agaHHOM PyHKUMKM — «BHELLHee OTK/IIoYeHME>)

ABP Paspewaet nnu 3anpelaet paboty ABP nocne oTKIOYEHNS BbIKNOUATENS OT AaHHON

3aWwmTbl (MpY 3aaaHHOM OYHKUMM — «BHELLIHEE OTK/YEHME)
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MpoaomkeHve TabnuLbl 9

Nms | CoobLueHme, oTobpaxaeMoe Ha MHANKATOPE, NPW cpaBaTbiBaHWM OT STOFO BXO/A
Pene 1...7

Touka OnpegensieT TO4YKY NOAKOYEHUS Ha (DYHKUMOHABHOMN JIOFMYECKON CXeMe

Teras, C Bbigepkka BpeMeHu Ha cpabaTbiBaHve pesie Nocse NOSIBNEHUS CUrHana B Yka3zaHHOM C
MOMOLLbIO YCTaBKU «Touyka» MecTe (hyHKLMOHANIbHOW NTOrMYEeCKOon CXeMbl

Ts038p, C BpeMs Bo3BpaTa pesie Noc/ie CHATUSI CUrHasna B yKa3aHHOM C MOMOLLbIO YCTaBKM «Touka»
MecTe (hYHKUMOHANIbHOW JTIOrMYECKON CXeMb

Pexxum Pexkum pabotbl pene: 6e3 dukcaumn (cneaswmn), ¢ dmkcaumen (oo cépoca) mm
nUMNynbcHbIN (1 cekyHaa)

Ceetoauopasbi 1...3

Touka OnpegensieT TO4YKY NOAKIOYEHUS Ha (DYHKLUMOHABbHON JIOTMYECKON CXeMe

T, ¢ Bbinepkka BpeMeHu Ha cpabaTbiBaHWe CBETOAMOAA NOCIE MNOSIBNIEHWS] CUrHana B
YKa3aHHOM C MOMOLLbIO YCTaBKU «To4Kka» MecTe yHKUMOHANbHOW JIOMMYECKOM CXEMBI

Pexxum OnpegensieT pexxuM paboTbl cBETOAMOAA — B CNIEASLLEM pexXuMe Unn ¢ dmkcaumei
cpabaTtbiBaHus (6nnHKep), oo copoca curHanom «Cobpoc»

MuraHue OnpenensieT pexxuM paboTbl CBETOAMOAA — C MUTAHUEM, IGO0 C NMOCTOSIHHLIM CBEYEHMEM

npun cpabaTbiBaHUM

YcTtaBku HeucnpasHoctu TH

CurHan TH cexkummn

OnpegensieT Hannume Uan OTCYTCTBUE CUHANM3aLMM HEMCNPABHOCTU U3MEPUTENBHOMO
TpaHcchopMaTopa HanpsbkeHus. Jeinctene Ha BbiBog OHM 1 nycka No HamnpspKeHWIo He
3aBMCUT OT 3TON YCTaBKu

Curnan TH pe3sepsa

OnpegensieT Hannume Uan OTCYTCTBUE CUMHANM3aLMn HEMCNPABHOCTU U3MEPUTENBHOMO
TpaHcchopMaTopa HanpsbkeHus. Jeincteue Ha BbiBog OHM 1 nycka No HanpspKeHWIo He
3aBMCUT OT 3TON YCTaBKu

3Up riopora, B

HanpskeHne HyJ'IEBOl\/'I nocnenoBaTesibHOCTH, NpU NpeEBbILLEHNN KOTOPOro 6y,qu
NPONCXoanTb CUrHann3auus O,U,HOCba3HOFO 3dMblKaHNA Ha 3€MJIK0O Ha CEKUMU LLINH

U nopora, B HanpskeHne 06paTHON nocnefoBaTeNnbHOCTH, NPU NpeBbILLEHUM KOTOpPOro byaeT
NpoucxoamTb CUrHann3auns HemcnpasHoctu TH

Ummy, B OnpenenstoT AManasoH, B KOTOPbIA A0/MKHBI NoMajaTh Bce MexaydasHble HanpskeHus 1

Umax, B YyacTtoTa, Ans GopMUPOBaHNS NPU3HaKa FOTOBHOCTU pe3epBHOro UCTOYHUKA

Fram, TU

Frax, T4

Myck no U OnpepensieT peakuMIo YyCTPOMCTBA Ha HENCTPaBHOCTb M3MEpPUTENBHOro TpaHcdopMaTopa
HanpsbkeHUs cekumn. 3HadeHne «BbiBoa Nycka» NepeBoauT BCE CTYMEHMU 3alUnTbl C
MYCKOM MO HanpsKEHWIO B pexknm 6e3 nycka no HanpshkeHuto. 3HadeHne «Bbisoa MT3»
BbIBOAWT U3 paboThbl BCE CTYNEHU 3aLUMThbl C MYCKOM MO HAMPSDKEHMIO

OHM1 OnpepnensieT peakuUmMio yCTPOMCTBA HA HEMCMPABHOCTb U3MEPUTENBHOIO TpaHchopMaTopa
HanpsbkeHUs cekumn. 3HadyeHne «BbiBoa HanpasneHHoOCTW» nepesoanT MT3-1 B
HeHanpaBfeHHbIN pexuM. 3HadyeHne «Bbisog MT3» BbiBOAUT MT3-1 13 paboTbl

OHM2 OnpepnensieT peakUMIo YCTPOMCTBA HA HEUCMPABHOCTb M3MEPUTENIbHOrO TpaHcdopMaTopa

HanpsbkeHUs cekumn. 3HadyeHne «BbiBoa HanpasneHHOCTU» nepesoanT MT3-2 B
HeHanpaBfeHHbIN pexuM. 3HadyeHne «Bbisog MT3» BbiBOAUT MT3-2 13 paboTbl

KoHTakT aBTomMaTta TH

3afaeT TMN MCNoJb3yeMOro KOHTakTa asToMaTa TH cekumu. Mpu OTCyTCTBUKM aBTOMaTa
Heo6x0AMMO AaHHYIO YCTaBKy NepeBecTu B NosoxeHne «H3» n octaButb BXoa «ABTOMaT
TH» HenoaktoYEHHbIM

YcTaBKM BblKJ/IlovaTens

Ynpaenexue Hanuume dyHKUMM ynpaBneHus BbiktovaTeneM. Mpu oTKII0UYEHHOW yCTaBKe 3alumTa
[ECTBYET TONbKO Ha OTKJIIOYEHNE Bbik/toUaTens, hyHKUMSI BKIIOYEHUS (B TOM Yncie OT
AlB) 1 KOHTpONS Lienel ynpaBnieHust BbIBOAUTCS 13 paboTbl

T, C 3apaeT AOMNONHUTENBHYIO 3aZlepXKKy nepes OTryckaHueM pene «Bkn.» nocne npuxoaa

curHana «Bxopa PMNB». YanuHeHne curHana BKIOUYEHUS NO3BONSET 6onee HaaeXxHo
YyNpaBnaTh BblK/OYaTENEM

OrpaHuyeHune «Bkn.»

OrpaHuyeHne AnuMTenbHOCTU CUrHana «Bkin.». YCTaBKy MOXHO BKSOYaTb TOSIbKO MpU
NCMob30BaHUK aononHuTensHoro BHELLUHEIO NMPOMEXKYTOYHOIO PEJIE, cnocobHoro
pa3pblBaTb TOK CONEHOMAA BKKOYMEHMS BbIKOYaTeNs

OrpaHunyeHune «OTKN.»

OrpaHuyeHne anuMTenbHOCTU cnrHana «OTK.». YCTaBKy MOXHO BKOYATb TOMBKO Npu
NCMob30BaHUK aononHuTensHoro BHELLUHEIO NMPOMEXKYTOYHOIO PEJIE, cnocobHoro
pa3pblBaTb TOK CONeHOMAA OTKIIOYEHMS BbIKOYaTeNs
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MpoaomkeHne TabnuLbl 9

Tmac siom C

MakcuManbHoe BPEMSA BKJTIOYEHUA BbIKOYATENA. Mo ncreyeHnm storo BpPEMEHU
opmMupyeTcs curHan HeMcnpaBHOCTU «3afepXKka BKOUYEHMS». py BKIHOYEHHON
YCTaBKe <<OFpaHW-IEHVIe «BKJ1.»» N0 NCTEeYEeHUn 3Toro BpEMEHN CHUMAETCA CUIrHan C pene
«Bksn.»

Tmaxc ot C

MakcuMasnbHoe BpeMs OTKI0YEHUS BblktovaTens. Mo ucteyeHnm sToro BpeMeHu
opmMupyeTcs curHan HeMcnpaBHOCTM «3afepXXka OTKYEHUS». Mpu BKIOYEHHOM
ycTaBke «OrpaHnyeHune «OTk1.»» N0 UCTEYEHUU STOMO BPeMeHU CHUMAETCS curHan C
pene «OTk.»

TY no JIC

OI'Ipe,CI,EJ'ISIET BO3MO>XHO /1 ynpaBiEHUE BbIKJTKOHATENEM MO JINHUN CBA3U

KsuTtuposaxue (TY)

OI'Ipe,CI.EJ'IFIET, HY>XHO 1K 6y,Cl,€T obsizaTenbHoe KKBUTUPOBaAHWE» BbIKKOYATENA NpUCoean-
HEHUA (nop,aqa KOMaH/Abl OTK/IIOYEHUA Ha aBapVIl\/'IHO OTK/THOUMBLLMIACS BbIK/TIOYaTENb,
CHMMaloLWas «MuraHmne» ceetoamofa «OTKN.» U OTKOYaloLee pene <<ABapMﬁH0€
OTKJ'I}Ol-IeHVIe») nepen nogayein curHana Ha BktodeHue no TY unum no JIC. Ha BknitoveHne
OT KJ1H04a ynpaBJiEHNA NN KHOMKW ynpaBJIEHNA Ha I'Iepe,U,HEI\/'I NaHENM 3Ta YCTaBKa HE
PacnpoCTpaHAETCA — ANd HUX «KBUTUPOBaAHUE» ABNAETCA BCEraa obs13aTenbHbIM

PazpelueHne TY

OnpepnenseT, kaknuM cnocoboMm paspeluaetcs paboTa MeCTHOro (0T Ko4va) U Teneynpas-
nexus (ot TY mn JIC):

— B nonoxeHun «Mepekn.» pexuMm paboTbl oOnpeaenseTca nepeknoyaTenem
«MY/TY», NOAK/MIOYEHHBIM K MPOrpaMMUMpyemMoMy BXxoay C (yHKkumeln «brnokmposka
TY» M aKTUBHbIM YPOBHEM «0»: NMpu HanMunMm CUrHana paspeLleHo Teneynpasre-
HWe, Npu OTCYTCTBUW — ynpaBfieHne OT K/Ioua;

— B nonoxeHun «Bcerpa» TeneynpasneHMe W yrpasfieHWe OT K/o4a paspeLleHbl
BCErza, 3T0T PEXUM TaKXKe MOXET UCMOSb30BaThCs, €L/ MPOrpaMMUpyeMblit BXOA
He ucnonb3yeTcs, a nepekntodatens «MY/TY» paspbiBaeT uernn «OTkA. OT TY»,
«OTKN. OT KNto4va», «Bkn. oT TY» n «Bkn. oT Kntova»;

— B NONOXeHun «Ha BKN.» pexxnum paboTbl onpeaenseTcs nepeknoyarenem «My/Ty»,
MOAK/OYEHHBIM K NPOrPaMMUPYEMOMY BXOAY, HO AEMCTBYET OH TOJSIbKO Ha KOMaHAy
BKJIIOYEHMUSA, OTK/IOYEHWE B 3TOM peXxmMMme paspeLleHo Bceraa.

BHUMAHWME! Ecnv HM OaMH M3 NporpaMMUMpyeMbiX BXOAOB He MMeeT dyHKUMIO «Bnoku-
poBka TY», He0bX0ANMO YCTaHaBAMBaTb YCTaBKy B NOsoXeHne «Bcerga»

3MO02

Onpe,qenﬂeT Hann4yme BTOPOro 3/1eKTPOMarHNTa OTKAoYEeHNS. pu BKIOYEHUN aTON
YCTaBKu Heobxo0aMMO Ans 0QHOro M3 NporpaMMmMpyeEMbIX BXOAO0B 3aAaTb CbYHKLl,VI}O
«PlNB2» 1 ncnonb3oBaTh 3TOT BXoA AN KOHTPOA LIENOCTHOCTU BTOPOIro 3JIEKTPOMArH1uTa
OTKJTIOHEHUA

2.3.6 YCTpOWCTBO BbISIBASIET U MHAULMPYET 60MbLLOE KOMMYECTBO HEUCMPABHOCTEN BHELIHEro 06opyao-
BaHusi. Mpy 0BHApYXXEHNM TakMX HEMCTPaBHOCTEN cpabaTbiBaeT pene «CUrHanmsaums» 1 BKIYAETCs CBETOANOA,
«BHeLWHsIs HEMCNPaBHOCTb» Ha nepeaHel naHenun yctporcTea. CnCoK BbISIBNSIEMbIX HEUCMPABHOCTEN NpuBeaeH

B Tabnuue 10.

OOHOBpPEMEHHO Ha MHAMKATOpe MOXET oTobpaaTbcs He 6onee Tpex HeucnpaBHocTel. Ecnv ogHoBpe-
MEHHO BO3HMKAEeT YeTbipe Min 6onee HeNCnpaBHOCTEN, crpasBa OT HaAMMUCK NMOSIBNAIOTCA CUMBONbI «» 1 «T». B
3TOM C/lyyae Anst IPOCMOTPa OCTaslbHbIX HEMCMPABHOCTEN MOXHO BOCTONb30BAThCS KHOMKaMU «d» 1 «T»,
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Tabnmua 10
N? 0O603HaueHne PacwungpoBka
1 |C6ol nuTaHms 3aduKkcmnpoBaHo NONHOE NponagaHMe onepaTUBHOIO NUTaHMS, NOAABAEMOro Ha
YCTPONCTBO
2 |HeuncnpasHocTtb KB/KO | CocTosiHue Bxoaos PO u PIB OT KaTyleK BKIKYEHMS U OTKIIIOYEHUS
COXPaHSIETCH 0AMHAKOBbLIM B Te4YeHne BpeMeHn 6onee 10 ¢
3 |AsTtomart LUM OTKNOYEH aBTOMAT LUMH NUTaHWNS BbIKOYaTens
4 |[Adyrosas 3awwmTa MpucyTCTBYET BXOAHON cMrHan «/[lyrosas 3allmTa» npu OTCYTCTBUM MYCKOBOro
ToKa MT3 (npu BKIKOYEHHOM KOHTPOJIE MO TOKY)
5 |CurHan pyroBsoit MpucyTCTBYET BXOAHOMN cMrHan «CurHan AyroBov 3aluuTbl»
3almThl
6 |Bnokuposka 13 1 MpucyTCTBYET aKTUBHbBIN BXOAHOM curHan «bnokuposka J13LU 1» npu BkIOYEH-
HOW yCTaBKe W BBEAEHHON (hyHKLMM onepaTUBHOMO ynpasneHus «J13LL»
7 | Bnokuposka J13LU 2 MpucyTCTBYET aKTUBHbBIN BXOAHOM curHan «bnokuposka J13LLU 2» npu BKIOYEH-
HOWN YCTaBKe W BBEAEHHON hyHKLMM onepaTuBHOMO ynpasneHus «J13LL»
8 |Meperpy3ka CpaboTtana cryneHb 3awmtbl MT3-3, BKIOYEHHas! Ha curHan
9 |3emns HanpsihxeHne 3U, npeBbicnno yctaBky «3U, nopora»
10 |O6pebiB CpaboTtana cryneHb 3almThbl OT 06pbiBa asbl, BKIHOYEHHAS HA CUrHan
11 |BH.curHan 1 * MosiBuncsa curHan Ha Bxoae «Bxop, 1» Mpun 3apaHHOM DYHKLMK
12 |BH.curHan 2 * MosiBuncsa curHan Ha Bxoae «Bxop 2» COOTBETCTBYIOLLIEro BXoAa —
13 |BH.curHan 3 * MosiBunCa curHan Ha Bxoae «Bxop 3» «BHeLww.curHan»
14 |BH.curHan 4 * MosiBuncsa curHan Ha Bxoae «Bxop, 4»
15 |BH.curHan 5 * MNosiBMnCa curHan Ha Bxoge «Bxop 5»
16 |BH.curHan 6 * MosiBunca curHan Ha Bxoge «Bxog 6»
17 |BH.curHan 7 * MosiBuncsa curHan Ha Bxoae «Bxop, 7»
18 |BH.curHan 8 * MosiBunca curHan Ha Bxoge «Bxog 8»
19 |BH.curHan 9 * MosiBunca curHan Ha Bxoge «Bxog 9»
20 |BH.curHan 10 * MNosiBuncsa curHan Ha Bxoge «Bxog 10»
21 |BH.curHan 11 * MosiBnncsa curHan Ha Bxoae «Bxopa 11»
22 |HeTt 6aTapeiiku He ycTaHoBNEH UK paspsKeH 3/1eMEHT NUTaHus
23 |HeT uMn.cuHxp. Mpun BKNOYEHHON CUHXPOHU3ALIMU BPEMEHW HE MPULLIEN CUHXPOUMMYSLC B
TeyeHune ABYX LMKI0B
24 |C6oi namsTu MoBpexaeHa MHdopMaLMs B onepaTUBHOW NaMsTv (apxmB cpabaTbiBaHWU U
ocuMAIorpamm)
25 |Bxoa YPOB MpucyTCTBYET BXOAHON curHan «Bxoa YPOB» oT dmaepHbIX 3alumT npu
OTCYTCTBMM NYCKOBOro Toka MT3 (npy BKIKOYEHHOM KOHTPOJIE MO TOKY)
26 |3agepxka OoTK/. B TeueHne BpeMeHUn Torin max HET OTKIKOYEHUS BbIKKOYaTENS
27 |3apepxxka BK. B TeyeHne BpeMeHUn Tpgxq max HET BKKOYEHUS BbIKNOYaTeNs
28 |HeT rotoBHOCTHU OTCyTCTBYET NpU3HaK FOTOBHOCTU pe3epBHON0 UCTOYHUKA B TEYEHNE BPEMEHU
pe3epBa 6onee 10 c
29 |HeucnpasHoctb TH BbisiBneH nepekoc HanpsbkeHnn ¢ TH cekumm, b0 HanpskeHWe C HEro HUXeE
ceKkummn nopora ycraeku «U BM.6710K.», nnbo oTkioYeH asToMat TH
30 |HeucnpaBHocTb KB/KO2 | CocTosiHne BxoaoB PO u PMB2 (3apaétcs kak dyHKUMS nporpaMMupyemMoro
BXOAa) OT KaTyLUeK BK/IIOYEHUS U OTKJTIOUEHNSI COXPAHSETCA OAMHAKOBbLIM B
TeyeHne BpeMenn 6onee 10

* - HaANUCb NporpamMMMpyeT Nosb3oBaTenb (B Tabnmue NpuMBeAEHO 3HAYEHME «MO YMOMYaHUIO»)
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3 TEXHWYECKOE OBCJTY>KMBAHUE

3.1 Obwwe ykazaHus

TexHuyeckoe 06CnyXMBaHUE YCTPOMUCTBA BKIOYAET:

—  NPOBEPKY W perynnpoBKy Npv NEpBOM BKITHOHEHUN.
—  nepuoanyeckue npoBepkn TEXHNYECKOrO COCTOSHUS.
—  TeCTOBbl KOHTPOSIb;

—  3aMeHy 3/1eMeHTa NUTaHus.

3.1.1 lpoBepKy v perynnupoBKy Npu NepBOM BKOYEHUN MPOBOAAT B NOSHOM obbeme pasaena 3.2.

3.1.2 Tllepuoamyeckne NpoBEPKU TEXHWUYECKOrO COCTOSAHWS NpoBoaaT vepe3 3—6 neT. NepByio nepuoaun-
YeCKyo NPOBEPKY PEKOMEHAYIOT NPOBOANTL Yepes roj nocse Beoja B paboTy.

B o6bemM neproaMyeckon NPOBEPKM BKIIHOYAKOT BHELHWI OCMOTP, MpYM KOTOPOM MpPOWM3BOAST yAaseHue
Mbliv, NPOBEPKY MEXAHWYECKOro KpernsjieHNs 3MeMEHTOB, MOMHOTY COUYSIEHEHMS pa3beMOB, 3aTSHXKKY BUHTOB
KNIEMMHBbIX KOSIOAO0K.

0O6beM aN1eKTPUYECKMX UCTIbITAHUI NPY NEPUOANYECKUX NMPOBEPKaX MOXET BbITb COKpaLleH OTHOCUTESbHO
NPOBEPKM MpW NEPBOM BKJTHOUEHUMN.

3.1.3 TecToBbIA KOHTPOSb — BbIXOA B PeXuM «KOHTPONb» M MPOCMOTP TEKYLUMX 3HAYEHWA TOKOB M
HanpsXKeHUN U CpaBHEHMEM MX C MOKa3aHUSIMU APYrUX U3MepUTENbHbIX MPUBOPOB, BLIMOMHAETCA pa3 B Mecsl.
Mpn 3TOM 06s13aTeNbHO NPOM3BOAMTCS NMPOBEPKA U MOACTPOMKA Yacos.

Ha noacraHumsix 6€3 aeXxypHOro nepcoHana TeCTOBbIN KOHTPO/Ib BbIMOMHSAETCS N0 Mepe BO3MOXHOCTY.

B cnyyae cpabaTbiBaHMSI YCTPOMCTBA 3alumThl HEO6XOAMMO NepenucaTh B XXypHan BCO MHMOpMauUmio O
[aHHOM cpabaTbiBaHWNM, UMEIOLLYIOCS B NaMATU aBapUMHbIX OTKJTIOHYEHUN.

3.1.4 3ameHa 3neMeHTa NUTaHus

YCTPONCTBO COAEPXKUT SHEPrOHE3ABUCMMYIO NaMsITb, COXpaHEHNE KOTOPOW MpW OTCYTCTBUMM OMNepaTUBHOMO
nUTaHusi 06ecneYnBaeTCsl IMTUEBLIM 3N1eMEHTOM NuTaHust CR2. PacueTHbIN CpoK CyX6bl 3neMeHTa NUTaHNS r1pu
OTCYTCTBUM ONEPaTUBHOIO NUTaH1s COCTaBNseT He MeHee 1 roga.

MocnepoBaTeNbHOCTb AEACTBUI MO 3aMeHe 3N1eMEHTa NUTaHMS:

— CHSTb C YCTPOWCTBa ONepaTMBHOE NWTaHWe (LONycKaeTcs NPoBOAMTL PaboTy MO 3aMeHe aneMeHTa Mnu-
TaHUS Ha paboTaloleM YCTPOWCTBE, HO TONbKO B @HTUCTAaTMYECKOM OpacieTe, COeAMHEHHbIM C KOPMyCcoM
YCTPONCTBA);

— OTBUHTUTb (DUKCUPYIOLLMIA BUHT Ha TOpLE MOAyNs MUTaHUsi C 3aHeN CTOPOHbI YCTPOMCTBA M MOBep-
HYTb KPbILLKY OTCeka baTapeiiku;

— aKKypaTHO BbIHYTb CTapyto 6aTapenky;

— YCTaHOBWTb HOBYIO 6aTapeiKy B «rHe3f0» B COOTBETCTBUM C YKa3aHHOM NOMSIPHOCTbIO;

— 3aKPbITb KPbILIKY M 3aBEPHYTb (PUKCUPYIOLMI BUHT.

3.2 MMpoBepka paboTocnocobHoCTH n3penus

3.2.1 TlpoBepKy 3/1EeKTPUYECKOro COMPOTUBIIEHUS U30MSUMU MEXAY BXOAHBbIMU LEensMyM TOKa, Harpsbke-
HWSl, OMEepaTMBHOIO MUTaHWUS, PENenMHbIMU YMNPaBASIOWMMKA KOHTaKTaMW, AMCKPETHBIMW CUTHaNammn, a Takxke
MeX/y YKasaHHbIMK LiensiMM U KOPNyCcoM MpoBOASAT MEraoMMEeTpOM Ha HanpsbkeHne 1000 B. JInHua ceasm RS485
nposepsieTcs Ha HanpsbkeHue 500 B.

ConpoTuBneHMe M3019UMKU U3MEPSIETCS MeXAy rpynnaMu COeAMHEHHbIX Mexay coboi BbIBOAOB COriacHO
MpunoxeHnto b, a Takke Mexay 3TUMM rpynnamuM M KoOpnycoM 6noka (KNeMMoM 3a3eMyieHus). 3HaueHue
COMpPOTUBAEHUS U30NALMN AO0MKHO BbITb HE MeHee 100 MOM.

3.2.2 Hactpoika (npoBepka) YCTaBOK BbIMOHAETCS NPU NOAKIHOYEHHOM MUTaHUKM HE3aBMCUMMO OT MOA-
K/IIOYEHNS OCTasnbHbIX Leneil. HacTpoika (MpoBepka) BbINOMHAETCS B CrieAyHoLeM nopsaxe:

1. CornacHo auanory BOWTW B peXuM «YCTaBKM», BblbpaTb HEO6XOAMMbIN Habop M (YHKUMOHANBHYIO
rpynny ycraBok. HaBecTn Kypcop Ha HeobXoanMYIO YCTaBKy.

2. HaxxaTb kHornky «Beoa». Ecnn oo 3T0ro naposb He 6bin BBeAeH, TO NOSBUTCS AMaror 3anpoca napons.
Maponem sIBNSKOTCA NOCriegHMe YeTbipe undpbl 3aBOACKOro HoMepa ycTpoicTBa. locne BBoAa NpaBWLHOMO
3HauYeHWsl Napons MOSIBUTCS BO3MOXHOCTb PeAaKTUPOBaHWA YCTaBKW. PeaakTvpoBaHMe UMGbPOBbLIX 3HAYEHWM
Npou3BOAUTCS B COOTBETCTBUM C METOAMKON, OnNncaHHoM B Nn.2.3.2.12.

3. HaxxaTnem KHOMKM «—>» BblbpaTb ovepeaHyto ycTaBky. MNpoaomknuTb peaakTuposaHme. MNpu 3ToM BBOA
napons He notpebyetcs.

4. BBOA TeKylUero BpeMeHW OCYLLEeCTB/ISETCA aHanorndHo. ns M3MeHeHus 3HayeHus AaTtbl U BpeMeHu
BBOJA Napons He Tpebyertcs.

5. Mo OKOHYaHWM HaCTPOVKM 06s3aTeslbHO NPOBEPSAIOT BBEAEHHbIE YCTABKM 3alUMTbl ANS UCKOYEHUS
OLUMBOK.

3.2.3 TpoBepka yHKLUMOHMPOBaHMUSI YCTPONCTBA

3.2.3.1 MpoBepka hyHKLMOHUPOBaHMS MaKCMMasibHOM TOKOBOM 3aLUmTbl

Bce Tpu cTyneHn MT3 npoBepstoTCs aHaNoOrMyHo, 3a UCK/IIOYEHNEM 3HAUYEHUIA YCTABOK TOKa U BPEMEHM
cpabaTbiBaHusi. poBepsieMylo CTyMeHb 3aluTbl C/leAyeT BKYUTb YCTaBKOM KOHMMrypauuu, a ocTanbHble
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CTyneHn — nMbo OTKIIOYUTL, MO0 BLIBECTUM M3 30HbI NPOBEPKM 3aAaHMeM 3aBefoMo 6osee rpybbiX 3HaueHwi
yCTaBoK. [lpoBepky yAoOHO BECTM, MCMOSMb3ys JIOTMYECKUA MUMWUTATOP COBMECTHO C YCTaHOBKOM NSt MPOBEPKM
peneiiHoi 3awmThl TUNa Y5053, Y5003, «YpaH», «HenTyH, -2», «PeToM-41, -11»,

MoAKMNOUNTE NTOrMYECKUN UMUTATOP K YCTPOWCTBY 3alliMTbl, MOAKMOUYATL TOKOBLIA BbIXOZ YCTaHOBKU K
KneMMaM Toka oaHon n3 a3, Hanpumep, dasbl A, NoaaTb onepaTMBHOE NUTaHWE Ha YCTPONCTBO. BBeCTM ycTaBku
3HaQYeHWN M KOHMUIypaumm, COOTBETCTBYIOWME TpebyeMol nposepke, Hanpumep, MT3-3. OTAMUMEM CTymneHu
MT3-3 OT ApyrMx sIBASIETCS BO3MOXHOCTb MEPEKOYEHUsI ee AEACTBUSI C OTKIOYEHUS] Ha CUMIHanM3aumio, 4YTo
onpeaensieTca yctaBkon «[eicteme» B rpynne «Ycrasku MT3-3». lNpu AencTBUM Ha CUrHan Ha uHaMKaTop bynet
BbIBOANUTLCA coobleHne «MT3-3», a OTK/IOUYEHUS HE MPOM30MAET. s OTKMOYEHMS] YCTaBKa AO/MKHA 3a4aBaTh
Jencremne 3awmTbl MT3-3 Ha OTKoYeHMe. Hemcrnonb3yemble Npy AaHHON NpoBepke Apyrue cTyneHn MT3 nydwe
OTKMOUNTb. MOAKMOUMTE KNEMMbI BbIXOAHBIX TECTOBLIX KOHTAKTOB pene «OTK/.», PacnooXeHHbIX Ha KNeEMMHOM
KOMoAKe YCTPOUCTBA, K BXOoAy MunmcekyHaoMepa («KOHTaKT») yCTaHOBKM.

OTkNOUNTb BbIKMKOYATENb, NOAAB CUrHan Ha BxoA «OTKkN.0T kntoya». MNofaBas TOK OT YCTaHOBKW, ybe-
IMTbCs B cpabaTbiBaHUM pene U CBeToAMoAa Ha naHenn yctpoictea «lyck MT3» npu 3afaHHOM YCTaBKOM
3Ha4YeHUN TOKa OT YCTaHOBKM. poBepuUTb Hanuume HebonbLLIOro rmcrTepesnca 3anycka 3awmtsl (kosdduumeHTa
BO3BpaTa) NP CHMKEHUM 3HaYeHMsI Toka (MO BbIK/IIOYEHMIO COOTBETCTBYHOLLEN CUrHanM3aumm).

BkntounTb BbIktoYaTenb, COPOCUTL MHAMKAUMIO KHOMKOW «COBpoc». CkaykoM MoAaB TOK, MpeBbilatoLumi
ycTaBky MT3, KOHTPONMpOBaTb OTKIOYEHME BBIK/IOUATENS, @ Taloke MHAMKAUMIO MPUYMHBI aBapuUKn Ha UHAMKATO-
pe v ceeToanoaax. M3meputb N0 MUNIMCEKYHAOMEPY BpeMs OT MOMEHTa NoAayv ToKa A0 3aMblKaHWSl KOHTaKToB
pene «OTkn.». CpaBHUTb €ro C YCTaBKON NpoBepsieMoM cTyneHn MT3. KHOMKOM «—» Ha MaHenu yCcTpoWcTBa
Bbl3BaTb Ha MHAMKATOP 3HaYeHWe BpeMeHWn cpabaTbiBaHWs 3aWmTbl T3y [JOMyCTMMas norpewHocTb cpabaTtbiBa-
HWs NpuBeaeHa B Tabnuue 3.

M3MeHUTb 3HayeHns YCTaBoK MO TOKY U BPEMEHM W MPOBECTU aHaNoOrMYHy0 NPOBEPKY C APYrvMWU yCTaB-
Kamu. [1na NpoBepKy 3aBUCUMbIX XapaKTepUCTUK cCriedyeT NOoMb30BaTbCs rpadukamun, npueeaeHHbIMU B MNpuno-
XeHuu E.

AHanorM4yHO NPon3BECTM NPOBEPKY OCTasbHbIX CTyneHen MT3.

3.2.3.2 YcKkopeHue npu BKIOYEHUM MPOBEPSETCS CeayowmmM 06pasoM: Af1s NepBoM U BTOPOMN CTYMeHeN
MT3 3apatoTcs BpeMeHHble ycTaBku nopsiaka 5—10 c. YctaBka Tyckop 3aAAETCA 3aBEAOMO MEHbLLUEN, HanpuMep, 2—
3 c. YcTaBkM KOHMMrypauum 3afaloTcs Takumu, 4YTobbl 6biin paspelieHbl MT3-1, MT3-2, yckOpeHue nepBoi
CTYNEHW N YCKOPEHWEe BTOPON CTyneHu. MNodaBas CKaukoM MPOBEPOYHbIV TOK, MpeBbILLaoWmMii nopor cpabaTbiBa-
Hua MT3-2, OQHOBPEMEHHO C BKJIlOYEHMEM BblkovaTens (pasbanaHC BpeMeH He [O/MKeH npeBblwatb 1 c),
ybeantbcs B cpabatbiBaHun MT3-2 ¢ BpeMeHeM yCKopeHUst Tyqop. YBENWUMB TOK Bblle nopora MT3-1, nosTo-
pUTb CKA4OK TOKa M MpoBepuTb paboTy yckopeHus ans MT3-1. Y6eauTbcs B MHAMKALUMM MPUYMHBL OTKIIOHEHMS
MMEHHO OT YCKOpEeHHON MT3 — Haanucb Ha MHAMKaTope «Yckop.MT3». OTKMOUYMB YCTaBKaMu yckopeHue obenx
CTyneHen, ybeanTbCst B OTCYTCTBMU YCKOPEHUS B STOM Ciyyae.

3.2.3.3 MpoBepka HanpaBneHHOM 3alUUTbI

[ns npoBepkn Heobxoaum nnbo TpexdasHbii uMuTaTop, Mbo «PetoM-41M», nnbo «YpaH-2». PaboTa
HanpaBNEeHHOCTM NPOBEPSETC Kak 06blMHas MT3, HO NpY HANMYUMK HanpshkeHusl. VI3MeHeHWe HanpaBneHus Toka
Ha 0bpaTHOe NpW COOTBETCTBYIOLMX YCTaBKaxX AO/MKHO 3anpeluaTtb UK paspelaTtb paboTy HanpaeneHHo MT3 B
3aBMCMMOCTM OT 3aflaHHOM obnactu cpabaTbiBaHMsA. 34eCb ke MpOoBepsieTCs Mepexos Ha HeHanpaB/ieHHYo
3awmTy Npy nogadve curHana «bnoknpoeka OHM» COOTBETCTBYIOLLEN CTYMNEHM.

3.2.3.4 lNposepka nycka rno HanpsbkeHuio MT3

C nomouubto yctaBku «Iyck no U» B rpynne ycrtaBok «MT3 oblume» MOXHO BK/OYaTb MO0 TONBKO BOMb-
TMeTpoByto (BM) 6110KkMpPOBKY, MO0 KOMOMHMPOBAHHLIA MYCK MO HaNpPsHKEHUIO.

BonbTMeTpoByto 6/10KMPOBKY NPOBEPSIOT, BKIOYMB YCTaBKY «[Tyck Mo U» Hy>XHOW CTymneHU u Nnoaas cvM-
METPUYHYIO HOpMasibHYl0 TpexdasHyto cucTeMy HanpsbkeHui. MNpu nogade Toka Bblle nopora ycrtaBku MT3 He
JO/MKHA NyckaTbCd, @ MpWM OTKIOYEHUM OAHOM M3 ha3 HamnpsHKEHUS — AO/DKHA, NPU 3TOM MOPOr YCTaBKu
Usm snokuposky BOTDKEH BbITb TakuM, UTOBbI IMHENHOE HanpshkeHWe Mpu OTKYEHUM (a3HOro nNpoBofa CHWKa-
Nocb Hwxe nopora. MNopor cpabatbiBaHns BM 610KMpOBKKM MPOBEPSIOT TaK: MoAAlT TOK, 3aBeAOMO MpeBbILLato-
WM YCTaBKy MO TOKY, M MMaBHO YMEHbLLAIT OAHO M3 MexXAydasHbIX HampsPKeHWM C MOMOLLLIO NPOBEPOYHOM
yCTaHOBKM B pexxume AsyxdasHoro K3. Mopor HanpsbkeHust cpabaTbiBaHWs onpeaensitoT No 3aXKUraHuio CBeTOAN-
ofa «lyck MT3» Ha nepeaHeln NaHenu yCTponcTea.

AHaNOrMYHO NpPOBEPSIIOT M KOMOMHMPOBAHHLIA MyCK MO HANPSHXKEHWIO, 3aHW3MB 3HAYEHWE YCTaBKW
Usm snokuposkv, PV 3TOM Nyck MT3 go/mkeH NPoMCXoauTb MpY MPEBLILEHNN HanpshkeHneM obpaTHOM nocneaosa-
TeNbHOCTU 3HaYeHns ycTaBku Us nopora-

3.2.3.5 Mposepka ¢yHKUMOHNpoBaHus J13LL

CyTb I3 (normyeckoi 3awmnThl LWKH) — eLle ogHa cTyneHb MT3 co CBOMMM yCTaBKaMM MO TOKY U BpeMe-
HW, HO MMetoLas Bxoa 6MOKMpPOBKM ee paboThbl. MNMpuyem 610KMpoBKa MoXeT paboTtaTb NO NOHOMY COCTOSIHMIO
CUrHana Ha BXoAe, B 3aBUCMMOCTW OT YCTaBKM. lNpu «napannenbHor» CxeMe — aKTUBHbIN CurHan 6/10KMpoBKNU —
Hannune curHana, nNpu «nocieaoBaTebHOM» — ero oTcyTCTBMe. Mpy yaepxmBaHUM 6/I0KMPOBOYHOMO CUrHana B
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TeYeHne BpeMeHu CBble Toyran HAa WHAMKATOPE MOsSIBATCAS Haanucb «bnokuposka J13LU», cpabotaer pene
«CUrHanusaumsa» 1 BKIIOYUTCA CBETOAMOS «BHELIHAS HEMCNPABHOCTb».

3.2.3.6 lNpoBepka NpaBUIbHOCTU YepenoBaHust a3 M pacyeTa TOKa M HanpsbkeHust obpaTHOM nocneso-
BaTenbHOCTU L U U,

MonaBas HopManbHylo TpexdasHyo cucteMy TOoKoB (dasbl TOKOB CABMHYTbI Ha 120°. OTHOCMTENbHO CO-
cepHux ha3) Ha YCTPOMCTBO MpW 3aAaHHON yCTaBke — «npsiMoe YyepeoBaHue as», ybeautbcs B 61m3koM k 0
3HaAYeHWUMN TOKa M HanpsbkeHUst obpaTHOM nocneaoBaTensHOCTU I n Us. Mpu ycTaBke «ObpaTHoe» Ir u U, AOMKHDI
6bITb NPUMEPHO paBHbI PazHbIM.

3.2.3.7 Tposepka Bblgaun curHana YPOB

MpoBepKy Bblaa4M curHana YPOB BbINOMHAIOT aHanorM4yHo nposepke MT3. YcTtaHOBWUTL BpeMs cpabaTtbl-
BaHusa cTyneHn MT3-1, paBHoe 0. Torga mM3MepeHHOe MUANIMCEKYHOOMEPOM BpPeMS AO/HKHO MPUMEPHO COOTBET-
CTBOBaTb ycTaBke BpeMeHu YPOB.

MoAKMOUNTE TOKOBbIE LIEMW YCTAHOBKM K YCTPOMCTBY cornacHo n.2.6.5.1. BbIxogHble KOHTakTbl pene
YPOB ycCTpoWCTBa MNOAKMOYAOT K MWIMCEKYHAOMEPY WCMbITAaTeNbHOW YCTaHOBKW. TOMUKOM MOAAlOT TOK,
MpeBbILLAIOWMIA YCTaBKy CTyneHn MT3 C HyneBOM BbIAEPXKKON BpeEMEHW, U MU3MepsoT BpeMsi A0 3aMblKaHMS
KoHTakToB YPOB. OHO A0/mkHO 6biTb Ha 10-20 Mc 6onblue BpeMeHW YCTaBkM Typps 3@ CYET cpabaTbiBaHus
cobCcTBEHHO BbIXOAHOMO pene YPOB.

KoHTponb 3a cpabaTbiBaHNeM COBCTBEHHOrO BobiktovaTens ans dyHkumm YPOB BbINOSHEH HE MO cUrHany
PMNO BBMAY €ro HeOCTaTOYHON HAAEXKHOCTH, @ MO MPeKPaLLEHNIO TOKa, TO €CTb MO CHMXKEHUIO MAaKCUMASIbHOMO 13
(hazHbIX TOKOB HMXKE 3HAYEHUS Lypos.

3.2.3.8 MpoBepka 3eMNSHOM CUrHaNM3aLmm

CurHanusaums oT 3aMblkaHWn Ha 3eMJTI0 NPOBEPSIETCS MyTeM MOAAYM HampsPKEHWIN, reoMeTpuyeckas cyM-
Ma KOTOpbIX He paBHa 0, HanpuMMmep, TOSILKO OAHOrO hasHOro HanpsbkeHws. Mpu aToM Yepe3 BpeMa Tosrman
[O/MKHA BbICBETUTBCS HaamuCb «3emns», cpaboTaTb BbiIxoaHoe pene «CurHanmMsauus», a TakKe 3aXeubCs
CBETOAMOA, «BHeLHAS HencnpaBHOCTb>.

3.2.3.9 NpoBepka 3alMTbl MUHUMANBHOrO HaNPsHKeHUs

3.2.3.9.1 MNopaTb Ha YCTPOMCTBO 3BE3AY HaMpsHKEHMA Ha KNeMMbl HanpsbkeHns oT TH cekumm OT npose-
POYHOro yCTpomncTea. Bknountb 3MH ycTaBkamu, 3agaTb HanpsbkeHue cpabaTbiBaHust nopsaka 50 B, BKIOUMTL
TymMbnep «3MH», a Takke nofaTb aKTUBHbIA CUrHan Ha BxoA «Bxoa 3 (PaspelueHne 3MH)» (ecnu oH 3anporpam-
MUMpOBaH). [MNaBHO yMeHbllas Bce MexaydasHble HanpshkeHusi, [obuTbCA BKIOYeHWs ceBeToamoda «Ilyck
3alWunTbl» Ha MepeaHen MaHenu YCTPOMCTBa, a Takke 4epe3 3aAaHHylo BblAEPXKKY BpeMeHM — cpabaTbiBaHus
BbIX0AHOro pene «OTkA.». BO3MOXHO TakkKe MPOCTO CKAaYKOM CHSTb BCE BXOAHble (a3Hble HanpshKeHus npu
HEBO3MOXXHOCTM M1aBHON MX PEryIMPOBKM.

3.2.3.9.2 B cnyyae paspelueHuss paboTel ABP COOTBETCTBYIOLMMMN YCTaBKaMK AOMKHO CpaboTaTb BbIXOA-
Hoe pene «ABP» ans BKMOYEHMS CEKLUMOHHOMO BbIKNOYaTenNs.

3.2.3.10 TMpoBepka paboTOCNOCOBHOCTN BXOAHbIX Lienein ycTpoicTBa. C MOMOLLbIO JIOFMYECKOr0 UMUTa-
TOpa WM UCTOYHWMKA MOCTOSIHHOMO HampshKEHUS nMoodepeaHO MofdaBaTb CUrHasbl Ha BXOAHbIE Lienu YCTPONCTBa
(X5 1 X6 cornacHo cxeMme Ha pucyHke 15), npoBepuTb MpoxoXaeHue curHanos nNvbo B pexume «KOHTponb»
(pucyHku 8 1 9), NMMBO NO peakuUMM Ha HUX YCTPONCTBaA.

3.2.3.11 MpoBepka paboTOCNOCO6HOCTH BbIXOAHBLIX pene. NoaaBasi pasnMuHble BO34EUCTBUS Ha YCTPON-
CTBO, Heobxoaumo Aobutbcs cpabaTtbiBaHUs BCex pene M ybeantbcs B paboToCnoCOBHOCTM BCEX KOHTAKTHbIX
rpynn (X3, X4 n X6 cornacHo cxeme Ha pucyHke 15).

3.2.3.12 YCTpOWCTBO Npy Nogayve onepaTMBHOIO NUTaHWUS NPOU3BOAUT ryboKoe caMoTeCTUpOBaHue BCeX
MPOrpaMMHO AOCTYMHbIX 3/1IEMEHTOB CxeMbl. Bo BpeMsi paboTbl MOCTOSHHO npoBepsieTcs paboTta obmeHa co
BTOPbIM MpoueccopoM, a Tarke ALMM. Mpu obHapyxeHun Ntobol BHYTPEHHEN HEMCNPABHOCTM BO BpeMst TECTUPO-
BaHWS YCTPOMCTBO BbIZAET Ha MHAMKALUMIO MUratoLlee coobiueHne 06 owmbke, 3aMbIkaeT KOHTaKTbl pene «OTka3»
n 6nokupyetcs. PacwmcdpoBka coobuieHnii npueeseHa B Tabnuue A.1. OT cnyyaiHblx c60eB YCTPOMCTBO
3alUMLLEHO TaK Ha3blBAEMbIM CTOPOXEBLIM TaliMepoM, MepecbpachiBaloliMM BCHO CXEMY B C/lydae HapyLlleHUs
HOpMasibHOW paboTbl NporpamMMbl NpoLeccopa.
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4 TEKYLUWW PEMOHT

4.1 yCTpOl\/'ICTBO npeacraBngaeT Cob0I [OCTaTOUYHO CIIOXKHOE U3AeNUe U PEMOHT €ro AOJHKEH OCYLLECTB-
NATbCA KBaJ'IVICbVILl,VIpOBaHHbIMVI crneumanucTamm € NoMoLLbo cneumasnbHOM OTNaao4HoM annapartypbl.

4.2 PeMOHT YCTpOWCTB B Moc/ierapaHTUiHbIA NepUoj LienecoobpasHo OpraHM30BaThb LEHTPasM30BaHHO,
Hanpumep, B 6a30B0I TabopaToOpUM 3HEProCUCTEMbI UM MO AOrOBOPY C U3rOTOBUTESIEM.

5 TPAHCIMNOPTUPOBAHWE N XPAHEHWE

5.1 Ycnosus TpaHCNOPTUPOBaHUS N XPaHEHUS U CPOK COXPaHSIEMOCTM B YNakoBKe M (M) KOHCepBaLmMM
N3roToBUTENS AO/MKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 6.
5.2 Ecnn Tpebyemble ycnoBusi TpaHCNOPTUPOBaHUS U (MNKN) XpaHEHMS OT/IMYAIOTCS OT NPUBEAEHHBLIX B
Tabnuue 6, TO YCTPOMCTBO MOCTaBASIOT ANs YCNOBU M CPOKOB, yCTaHaBnMBaeMblx no MOCT 23216 u yka3blBae-
MbIX B OFOBOPE Ha NOCTaBKY WM 3aKa3e-Hapsae.

Tabnuua 6 — YCnoBus TPaHCMNOPTUPOBaHUS M XpaHEHUS

0O603HayeHne yCIIOBUIA TPAHCMOPTUPOBaHKS!

B UaCTV BOASHCTBUS: 0603Hal4e514e Cpok coxpaHsie-
yCnoBuK MOCTU B YNakoB-
Bua nocrasok MexaHunueckmx | Knumatnuyeckunx dakro-
¢akTopoB no pOB, TakMX KaK yCnoBUs XpareHina o Ke nsrorosnte-
[OCT 23216 | xparesws no FOCT 15150 | ' OCT 19150 717, TOe!
BHyTpu cTpaHbl (kpome 5 (HaBecCbl B MaKpOKN- 1 (oTannueaemoe 3
parioHoB KpaiiHero Cege- C MaTUYECKMX panoHax C XpaHunuiie)
pa v TPyAHOAOCTYMHbIX YMepeHHbIM 1 X0N0AHbIM | 2 (HeoTannBae- 1
paiioHoB no MOCT 15846) KIMMaToM) MOe XpaHunnLe)
BHYTpM CTpaHbl B paliioHbI
KpanHero Cesepa u C 5 1 3

TPYZAHOOOCTYMHbIE
parioHbl no FOCT 15846

MprMeYaHue: HuxkHee 3HadYeHne TeMnepaTypbl OKPYXXatoLero Bo3ayxa Npu TPaHCMOPTMPOBAHUM U XPaHEHUN —

MuHyc 40°C

5.3 [lonyckaeTcs TpaHCropTMpoBaHue NtobbiM (KPOMe MOPCKOr0) BUMAOM 3aKpbITOrO TpaHCMopTa B coye-
TaHUU UX Mexzay CcoboW, OTHECEHHbIM K YCMIOBUSIM TPAHCMOPTUPOBaHMS «C» C O6WMM YMCIIOM Meperpy3ok He
6onee yeTblpex, UM aBTOMOGUSIbHLIM TPAHCMOPTOM:
—no pgoporaM c acdanbToBbiM U GETOHHLIM MOKpbITUEM (Aoporn 1-i KaTeropuMm) Ha paccTosiHue Ao

1000 kwm;

— 1o 6ynbbkHBLIM (AOporv 2- 1 3-i KaTeropun) U rpPyHTOBLIM AOPOraM Ha paccTosiHue Ao 250 KM co cKo-

pocTbio A0 40kM/u.

5.4 TpaHcrnopTnpoBKka A0/HKHA NPOM3BOANTLCA TOMbKO B 3aKPbITOM TpaHCopTe ()KeJ'Ie3H0,U.0p0)KHbIX Ba-
roHax, KOHTel\/'IHean, 3aKpbITbIX aBTOMalllMHaX, TptoMax 1 T.,El,.).
5.5 Tlorpy3ka n TpaHCNOpTUPOBKA AO/MKHbI OCYLLECTBNATLCA C YYETOM MaHWNYIAUMOHHBIX 3HAKOB, HaHe-
CEHHbIX Ha Tapy, U B COOTBETCTBUU C ,U,EVICTBy}OU.lMMM npaBniaMn NeEpPEBO30K rpy30B.

6 YTUWIN3ALUA

6.1 Mocne OKOHYaHMsi Cpoka Cy6bl YCTPOUCTBO MOANEXUT AEMOHTAXY U YTUM3aLMN.
6.2 B cocTtaB yCTpoiCTBa He BXOAST AparoueHHble MEeTan/bl, @ TaKKe SAOBUTbIE, PaAMOaKTUBHbIE W

B3pblBOOMNACHbIE BELLECTBA.

6.3 [leMOHTax u yTnnnsauuma YCTpOl\/'ICTBa HE Tpe6YlOT NPpUMEHEHNA CneunaribHbIX Mep 6e3onacHocTv n
BbINOSHSAOTCS 6e3 NPUMEHEHNA CneEUnanbHbIX I'IpVICI'IOCOﬁJ'IeHVIl\/'I N NHCTPYMEHTOB.
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MPUJTOXXEHWE A
(obsizaTensHoe)

Koabl oLMBOK Npy CaMoTECTMPOBaHUM YCTPOMCTBA

Mpn BKIIOYEHUM MUTAHUSI YCTPOWCTBA BCE CBETOAMOAblI 3aropatoTcs. [lpy HayalbHOM TecTMpOBaHWUK
YCTPOMCTBa NpoBepsieTcs paboToCNOCOBHOCTb COCTaBHbIX YacTel YCTPOMCTBa, NPU 3TOM Ha MHAMKATOP BbIBOAWUT-
Csl HAAMUCb C Ha3BaHMEM TeCTa U MooYepeaHO racaTcs CBETOAMOAbI: CHayana neBbi ctonbel, 3ateM «OTK/T» K
«BKJ1», 3aTeM npaBbIii cTonbel,.

Mpy BO3HMKHOBEHUM OWMOKM HEOBXOAMMO 3anucaTb cooblieHne, oTobpa)keHHoe Ha uHAamKaTope. Ecnn
MHANKATOP He NoKasbiBaeT MHMOPMaLMIO, HEOBXOANMMO 3anucaTb NOCNeAHUIA MoralleHHbIN ceeToamoa. Coobule-
HMs 06 olMbKax Npy HayanbHOM TECTMPOBaHUM NpUBeaEHbI B Tabnuue A.1.

Tabnuua A.1

CeBetoaunoq

CoobuieHue 06
owunbke

OnucaHue Heucn PaBHOCTHU

ropsaT BCE CBETOANOAbI

HeucnpaBHOCTb MUKPOMpOLIECCOpa

«[lycKk 3alWmnTbI»

TecT nuTaHus
HepocraToyHoe
HanpshkKeHue NUTaHus

HanpshkeHne NuTaHMsa HUXe HOpMbI

«YPOB: BbIBOA»

HencnpaBHOCTb LUNHBI
agpeca/aaHHbIx SDRAM
koa: XX

HeuncnpaBHOCTb LWUMHBI agpeca UM WKHbI AaHHbIX AMHAMK-
yeckoro O3Y

«AlB: BbIBOA»

Tect nngmnkartopa

HencnpaBHOCTb MHAMKATOPA

«3MH: BbIBOA»

3anmnaHne KHOMKu:
XXXXX

OfHa UM HeCKONbKO KHOMOK HaxoAsTCs B HAXaTOM
COCTOAHUN

«ABP: BbIBOO»

Owwnbka moa. PEJIE
nnm

Owwnbka moa.
KOMBUHWP

O6pbIB 06MOTKM pene Ha peneitHoM MM Ha KOMBUMHUPOBAH-
HOM Moayne

Bo Bpems paboTbl Npubopa B hOHOBOM pEXMME NPOU3BOANTCA TECTUPOBAHME 0OMOTOK BbIXOAHbLIX Pene U
yrny6neHHoe TecTMpoBaHue onepaTuBHoi namMaTn. CooblueHns 06 owmbkax NpuBeaeHsl B Tabnuue A.2.

Tabnuua A.2

CoobuieHue 06 olunbke

OnucaHue Heucn PaBHOCTHU

Owwnbka mopa. PEJIE
nnu

Owwnbka moa. KOMBUHNP

O6pbiB 06MOTKW pene Ha peneiiHoM UM Ha KOMBMHUPOBAHHOM Moy e

HeucnpasHocTb SRAM
Agpec = XXXXXXXX

HeucnpasHoCTb cTaTuyeckoro O3Y

Anpec = XXXXXXXX

HeuncnpasHocTb SDRAM

HeuncnpaeHoCTb AMHaMm4deckoro O3Y
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Tabnuua b.1 — MNpoBepka 31eKTpUYEecKoro CoNpoTMUBIEHMS N309LMUK

MNpoBepka 3/1eKTPUYECcKOoro ConpoTUBIEHNS NU3015LMK

MPUJTOXXEHWE B
(obszaTensHoe)

Pasbem HoMmepa KOHTaKTOB HanmeHoBaHue UcnbiTaTenbHOE HanpshXeHue

X1 clno4 Tokosble Lenu 1 1000 B
c6no8 Lenn HanpsbxeHus 1 1000 B

X2 clno?2 TokoBble Lenn 2 1000 B
c5no8 Lenn HanpspkeHns 2 1000 B

X3.1 clno2 Llernv cnHxpoHu3aumnm 500 B
X3.2 clno4 JInHuga cBsism 1 500 B
X3.3 clno4 JInHna cBsasmn 2 500 B
X4 clno24 PeneiiHble uenu 1 1000 B
X5 clnol2 PeneiiHble uenmu 2 1000 B
X6 clno24 BxoaHble uenu 1 1000 B
X7 clnol4 PeneiiHble uenu 3 1000 B
c1l5no 24 BxoaHble Uenn 2 1000 B

X8 clno 14 PeneiiHble uenu 4 1000 B
cl5no 24 BxoaHble Uenn 3 1000 B

X9 clnob6 Lleny nutaHus 1000 B
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MPUJTOXXEHWE B
(cnpaBo4HoE)

PacrnivcaHune BXOAHbIX AUCKPETHLIX CUTHAMOB YCTDOI\/'ICTBa B pexxume «KOHTposnb»

=

Bx.1: 0000 0000 0000

=

Bx.2: 0000 0000 0000

=

Bx.3: 0000 0000 0000

Cbpoc curHanmnsaumm
AsTomart TH

Bxop 2

AsTomart LU

Bxopg, 1

CurHan oyroBom 3alnThl
Bxopn PlNB

Bxop PO

Bxon, 3

OTknNoYeHne oT KJto4a
BkntoyeHue ot knoya
Bxopn 4

OTkntoyeHue ot TY

BkntoyeHue ot TY

Bxopn 5

OcCHOBHbIe 3alUnTbl TPAHCHOPMaTOpa

Bxopn 6

PrB CB
Bnoknposka JI3LL 1
Bxon 7

Bxopn 8

Bxopn 9

Bxopn 10

Habop ycTaBok

Bxon YPOB
Bnoknposka J13LU 2
dyrosaga 3awmTa
Bxop 11

PucyHok B.1 — CooTBeTCcTBME BXOAHbIX ONCKPETHbIX CUrHaNoB B pexunme «KOHTPOsIb BXOAOB.
Hannumio curHana Ha BXoAe COOTBETCTBYET «1», OTCYTCTBUIO — «0».
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MPUJTOXXEHUE T
(obszaTensHoe)

BHeLHWIA BUA M YCTaHOBOYHbIE pa3Mepbl

305

295

190

100

45

N\

Cupunyc-2-Bb

BITOKUPOBKU
Mutanive @ @ YPOB
Myck 3awuTel @ @ AMB

@ 3vH -

@ ABP
OMEPATUBHOE
YNPABNEHUE @ 3w
PaGora @ [ |

=l YPOB
Boison @ CPABATbIBAHUE
YcraBkm MT3-2

loToBHOCTB pesepea @

| @Paﬁma. Syuxms @ 3awuta
Buison @ I,A @ AsapuiiHoe oTKMo4eHne
Pagora @ Zo& @ YPOB

I @BHBOA. @ AMB

Pacora @ @ ABP
— @3

Buizon @ BBLIXOQ A BBOO @ BHeLLHsiA HeUcnpaBHOCTL

PaGota @ [ ]

Buison @ 4 v > @3 44:
. CBPOC

‘ i AONvC
BTOMATUKCO

PucyHok .1 — Bug cnepeam
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PucyHok I'.2 — Bua ceepxy

AP 3A0 «PAIMYC ABTOMATUKE®

«Cvuipnyc-2-BB-5A-220B-11»

ﬁ @ 3aB.Ne

Nata nar.

Caenaro B Pocciu

L

I
175

PucyHok I'.3 — Bua cboky

275
< A AT A S B S a T e T T —
: o e o
i‘?
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U

nadeleg
WOHHBWD %8210

O

eadagad HIL

Cupwuyc-2-BB»

U

i MAHeNM yCTpoNCTBa «

v

PucyHok I".4 — PacnonoxxeHune 35n1eMeHTOB Ha 3agHe

081

o

280

4071B.5,5
mnun 4otB.M5

295+2

G'0F00L

(014

PucyHok I'.5 — Pa3meTka naHenu noj ycTaHOBKY YCTPOMCTBA
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MPUJTOXXEHWVE
(obsizaTensHoe)

CxeMbl NOAKIIIOUEHMSI BHELLIHUX Lienei

+ly -y
A Cc > U,
2
g > Uy K Tpancopmatopy
E HanpskeHus pesepBHOro Beoaa
U
; KO
a :
3 i |:| 4
3 K2.1 i
4 . : KB
g :
[3]
K1.1
o .
< X YerpoicTso «Cupuyc-2-BB» X8
OHT. Liens
TTA KoHT.
Q-SA 1 ] Tok chasel A Hay :IC I, ?.Bl'lﬂ:s T
= 2 | Tok chasbl A koH A, VroB :;1 > Ha BbIKNA
C
3 | Tox chasel C vau YPOB [::[
5Al Ic
4 | Tox dbase: C von | S -/ YPOB__ obu.2]3 Ha BHIKNNS
e 25 —1 yPoB HP2]4
i 2 6 | Fanp. A pssepea W T B Pt
| b. £ pe3eh I€ Unsreserna e Than HP 1] 6 1
@ 7 | Hanp. B pesepsa Bkn. L
_ Il P [ S8 oow 2|7 @
23 1 sz posep) J€ Uscreserna —— Bxn. HP2|8 @
v s A :: J—Jownz_euilo o
©% B Kour Uene o N Tormz __wei|i0 o
3 == 1|~ 121 | To aswi B nau T2 Mpom.pene k2
3 ci [2 1} Tok dbasei B Hau | I N Omkn2__obu 2|11_o—d Ipom.p
23
= 1€ Uncerum ot E:}/_ Onan1 oo 1[13 o1— I
TH cexkuum b——o Orxn.1 HP 1114
D 5 |Hanpsok. A cexuyul
U,
5 e TR G e
7_JHanpsx. C cerumn| Lens KoHT.
§|f' 810 € Veceiam Pere 1 H3| 1 @
L I = X6 Pene 1 ["]‘\_— Pene 1 Ooumi| 2 @
Kon] Llens L—pene 1 HP| 3 @
>
- sy T T s P T P
L—2 2 [Bxon PO Pene 2 Pene2 Obuwit) 5 @
? 3 [BronPriB ——D—I L—{pene2 Hrl 6 @
‘——@ 4 |Bxon PrB Myck MT3  H3 1} 7 @&
Ha sawmry Wik
._wa 5 [Crmayrsawms —D_ f\__nw VT3 oowt] 8 Ly
3awvra wuH (26 [5xon 1 Y Myck. i L—nycxm13 _HP 1| o @
Astomar WA (2 7 |Aerowar wn _| |_4 MT3 \ ;\—_ Myck MT3 H32]10 @
8 | Obumn - Myck MT3_obw2] 11 @
N . D9 |Bxon2 L—Ifyamts HP2]12@
aromar 1 [z
p— Nperovar TH P o TAsrowar TH ones Orkas H3 1] 13 T TpeRynp cHaRA
11 | Obuwmin C—{orkas _ oow 1| 142

~Cpoc aurmanusaum [ e

13 | C6poc curran.
~Hannuve U wa ll corumfZ= =

Cursan

D ——curan.__HP 1] 16

i —{Curvan.__oow 1| 15 @ Tia peAynp cHTanaaLo;

4\—_ Asap.otkn. H31| 17D
p—~Qrnorkmioia [0 T 5mn or iova Asapuiitoe h [Asap.orin. o6uL1] 18 o —
~Brn. ot kniova 516 (50 or revosa oTKloueHHe L oo 1P ] 10 @
17 |Brond —{Pene3 odw 1] 20 @
2 18 | O6wwmin Pene 3 F~< —{Pene 3 HP1]21@
~O Y g [orm o1y c?eneil H31]22@
~ LA r7pvy ey Pene 4 E::l;—- st Pened  obw. 1] 23 @
21 | 06umia TV L Jpene4 HP 1] 24 @
@22 |Bxon 5 X5
._Mmgu Och. 3auy. Tp-pa Ko
24 J O6uwmit S Hene T K "
TKas
XX e e o6 2| 2 e
KOHT, Lens Curvian. _obw, 2] 3
~PapewewersP I M b e 7/ a2l Ha Tenechrianvaaumio
16 | Bxon 6 T JAsaporn_H32| 5 @
p—~LrB ces mainnn Lo e o pris o8 potkn. o6W.2| 6

Ha TenecurHanusaumio,
L porkn, HP2| 7 L

18 | Bxon PrB CB
~Jyck MT3 or ceku. 3auy. 12 19 | Browp. 1311 2

—Pene3 _oow 2| s @
@20 | Bxoa 7 ———Pere 3 HP2| 9 @
@21 |Brons Pored  H3Z[10@
@2l8029  —— Mt s ~—] Ponc 4__obuw 2| 110
@23 | Bxoa 10 L[fered HP2|120

24 | Obuwin 7

X8
ont| Uens | Uenn  |Kour

K
) /ck YPOB o dhuepos
U ceriy, mommonatens o0 Bxon YPOB
16 | Bxon YPOB
12 17 | Briokup. N31UI 1

18 | Browp. 1131 1
~tyrosas sawmra____ |
p—~Jyrosansawnra oo Th ooan sauna

/_ ABP Bkn 06w, 1) p——

Bn. ABP —]ABPexn___HP 1| 2

CB /T |ABPe obuw. 2| 3 @

‘—]ABPen _HP2J 4 @

a— Pene5 obw. 1) 5 @

Tlyck MT3 o1 huaepos

ooty ([t (R

20 | Ayrosas sawwra Pene 5| t—Pere5 HP 1| 6 g
J|Pene5 obw.2| 7
@ 21]Bxon 11 N
—
@ 22 |Bxon 11 ;enez :P21 8 g
—1Pene obw. 1| 9
223 zw HaZOP YETEBOK Pene 6 { ‘l——— Pene 6 HP 1110 @
@ 24 | 2% nabop ycrasok ene . R XN
X9 ——Pene6 __HP2|120
ABTOMAT NUTaHUs | KohT. lens. 2A 1 Pene7  obuw. 1|13 @
1| nuranme = > sy Pene 7 —JPere7___mPi[140
i MuTarive = > +12v X3.1
4 Uene Ko,
26 +Cuxpo 24B 2
X3.2
lens KoHT.

WM3onup. obwmin
Mepepasa B 2
A 3
Movew, M R comacyoues ] 4
X3.3(

(Ans vcnonHexna V1)

lens. KOHT.
Visonmp._obuwi | 1
Nepenaya B 2
A 3
Mpvew R comnacyiouee | 4

PucyHok [l.1 — CxeMa noaKIoYeHUs BHELHMX Lienei K ycTponcTey «Cupuyc-2-Bb»
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+LLUY -y
YcTpoiicteo «Cupuyc-2-B» X8 X1 BY/TEL
Llenb KoHT. KOHT. Llenb
/— Bxn. obw. 1|5 & 2 9 | Bkn.
eI Ben. Hrp 16 @ 210 | ck “B/0”
Brn. I:::I:‘“\-\/_ Bk obw.2|7 @ T—'@ 11| CK“B/O”
X6 t—— Bkn. HP2]8 @ 212 | Otkn.
KOHT. Liens _ OTkn obu.1l9 @
@ 1_| Bxon PMIO ﬁl OTkn.2 E:}:: i ———Otkn HP 1]10 @ 0
2o \/_ g:i: O?—:J:’E :; : KOHT. Lienb
2 4 | BxoaPMB OTKH'1I:::I ________ OTKn 06w.3 13 & 2 1 | loTos o6
b—wo OTkn HP3]14 & D 2 |roTos HP f——
,, Q1
N
Q1
>

PucyHok [1.3 — Cxema noaknoueHns yctpomctea «Cupnyc-2-Bb»
K BblkntoyaTento BB/TEL ¢ 6nokom ynpasnenus BY/TEL-12

USB (nnmn RS232C) <> RS485

YctponctBo «Cupuyc-2-B»
X4
Lene Kohr. + LLUnHKM curHanmnsaummn
R ) C Asap.otkn. H31] 17 >
BAPUIMHOE [ - - mmmmmm D
OTKITHOYEHne I:::r Asap.oTkn. obui 1] 18 @ + LUnHKM Muranung
L—JAsaporkn. HP1[19@ >
) oo 1 7z «OTKN»
_____________ / - 20 - 06LLI,VI\I7I
PMo ——{Pro HP1]|21@ >
PVICYHOK ﬂ,.4 - BapVIaHT peannsaumm cxembl C MUraHUEM CUIHanbHOM NaMMoYKu aBapMVIHOFO
OTKNKHOYEHNA YCTpOl\/'ICTBa C MCMNOJ1Ib30BaHNEM 06Ll.leI'IO,CI,CTaHL|,VIOHHOl\/'I CXeMbl CUrHanm3aumm
7 s 7 s S s
T f |z g 3
) = o) = 53 = MNpeobpasosaTenb
c c |y

Yctpoicteo N

Tﬂr

Yctpolictso 2

il

YcrpoiicTso 1

——1-¢

——19¢

U KomnbroTEP

le| <] = 2 < Q2| < Qle| <| =
N n| < N ] < =1 K Kzl B
(][N [N [ QIR QIR
= lJL l_/L
|||—1. r
R
L L Y l\ 8 + M / \ ’/A‘ L M / \ ’:A\‘ ,/‘L‘ %M
N Lo L A AL L/

ncyHok 1.5 — CxeMa NoaksItoveHnst YCTPOMCTB ¢ MHTepdelicoM RS485 B nokanbHYHO CeTb.
BHewwHMin pe3ncTop R ycTaHaBNMBaETCS Npy OTCYTCTBUM BCTPOEHHOIO pe3ncropa.
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+LYy -y
I ABTOMAT NuUTaHus Leneii JI3LL 1
V4
Myck MT3 oT oTxoaswmx huaepos 1-in cekumm 4
(«Cnpuyc-2-N», «Cupunyc-21-11», «Cupuyc-2-MJ1» , «Cupuyc-1» n T.m)
I I | 1-9 cexuns
+LYy L Bxoa 610knposkm I_o —uy
BBOAa 1 | | | nsw 1 BBoAa 1
| «Cupuyc-2-B» |
I I Bxopa 610kMpoBKM |
Myck MT3 (1) N3 2 ]
oT «Cnpunyc-2-C» - - -
| Bxopa 610kMpoBKM I_q
Myck MT3 oT oTX0AAWMNX HDUAEPOB 2-i CeKumnmn N3LW oT 1-i cexumm |
(«Cnpuyc-2-N», «Cupunyc-21-11», «Cnpuyc-2-MJ1» , «Cupuyc-A1» n T1.1)
«Cnpuyc-2-C» |
I I Bxopa 610kMpoBKM
I I | JI3LU oT 2-if cexumm 1
2-9 cekuns
+wy 2 Bxopa 610kMpoBKM —_y
BBOJA
A Myck MT3 (2) Ji3lW 1 | BBOAA 2
oT «Cnpunyc-2-C» «Cupuyc-2-B» |
| Bxopa 610kMpoBKM
| 32 [
— — — — —
\ ABTOMAT NuUTaHua uenen 3L 2 \
\ \
+LYy | -y

PucyHok [.6 — CxeMa coeiMHEHMSI HECKOSbKMX YCTPOMCTB Mexay coboi Mpu opraHu3aumm formMyeckon 3almThl
WuH (NapannencHas cxema)

+Ly -y
ABTOMaT NuTaHus ueneit N3 1
\ \
Y \
Myck MT3 oT oTxoaswunx dhuaepos 1-i cexumn
(«Cupwnyc-2-N1», «Cupuyc-21-J1», Myck MT3 (1) 1-9 cekums

«Cnpunyc-2-MNT», «Cupuyc-A» n T.1.)

® ﬁ 1_'- 1_'- @ -I_I- i Bxoa 610KMpOBKU

3w 1

oT «Cnpnyc-2-C» |

| «Cunpuyc-2-B»
puy >

—_— e — — —

Bxoa 610kunpoBku
| N3LW oT 1-# cekuun

| «Cunpuyc-2-C»

Bxoa 610knpoBku
N3 oT 2-# cekuun

e e—— —— — —
Myck MT3 oT oTxoaswmnx ¢hnaepos 2-i cekxumm -
(«Cnpuyc-2-1», «Cupnyc-21-1», Myck MT3 (2) r 2.9 cerLMR

«Cnpunyc-2-MNT», «Cupuyc-A» 1 T.1.)

1_|- H H @ -I-I- 1 Bxop 6nokunposku

| m3w 1

oT «Cnpnyc-2-C» |

LD

| «Cnpuyc-2-B»
-

/ ABTOMaT nNuTaHus uenen N3 2
/

N

N\

4

+wy -y

PucyHok [1.7 — CxeMa coeiMHEHMSI HECKOSbKMX YCTPOMCTB Mexay coboi Npu opraHu3aumm fIormMyeckon 3amThl
WuH (nocnepoBaTeNibHas CxeMa)
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I -y
J

+wy
’ABTOMaT nutaHua ueneit YPOB 1

Myck YPOB 0T 3alWMT NpucoeanHeHuii 1-in cekumm : «Cupuyc-2-J1», ,
«Cnpuyc-21-J1» , «Cupnyc-2-MJ1» , «Cupnyc- >, «OpunoH-2», «OpnoH-PT3» u T.n0.

| Bsog 1-1 CeKLlVI_Vll
| Bxog YPOB | J

L «Cnpuyc-2-B» I

\\

i Bxoa YPOB 1-if cekuumn

Myck YPOB OT 3alMT NpUCOEANHEHWIA 2-11 cekumm : «Cupuyc-2-J1»,
«Cnpuyc-21-J1» , «Cupnyc-2-MJ1» , «Cupuyc- >, «OpnoH-2», «OpuoH-PT3» n T.n.l
«Cnpunyc-2-C» |

Bxoa YPOB 2-it cekuumn

_——— ]

AN

Beoa 2-i cekuum
Bxon YPOB

L _<Opnyczes |
ABTOMAT nuTaHus uenen YPOB 2

) A Y
+Ly I I—UJV
PucyHok [1.8 — Cxema opraHusaummn YPOB Ha noacTaHumm
+Ly -wy
«Cupuyc-2-Bb» Beoa N21
BkntoyeHune
QBBona Net CB ot ABP
—& —1 » —x7:1} — [x7:2
«Cunpuyc-2-Bb>» Beog N°2
BkntoueHune
Qgroga ne2 CB oT ABP Qe SMB CB
——«—T »+¢ o p—" —x72 }—e—«——T | —>—¢
«Cunpuyc-2-C»
BkntoyeHune
¢ {Xx8:5] — [x8:6
«Cupuyc-2-Bb» Beog N°1 «Cunpunyc-2-C»
BrntoyeHne BktoyeHne oT ABP
CB ot ABP
{X7:3} — {Xx7:4 x7:15|—|:|—@—.
«Cunpuyc-2-Bb» Beoag N92
BknoyeHne
CB ot ABP
{X7:3] — [x7:4

PucyHok 4.9 - (DpaFMEHT CXeMbI Uenn BKNKOYEHNA CEKUMOHHOIO BbIKKOYaTENA
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MPUJTOXXEHWE E
(cnpaBo4HoE)

MpachmkM 3aBUCUMbIX XapaKTEPUCTUK TOK-BpPeMs CTyneHen MT3

t[c]
/A HopmanbHOo nHBepcHas xapakTepucTuka
100

70
50
30

20
15

Tyct=2cC

5
3
2 Tyct=1cC
5
1

Tyct=0,5C

0,5 Tyct=0,2 C

0,07
0,05
0,03
0,02

I/1ycT

0,01

1,1 1,5 2 3 4 5678910 15 20

PucyHok E.1 — HopManbHO MHBepcHas xapakTtepuctuka no MaK 255-4
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tc]
A  CurnbHO MHBepCHas xapakTepucTuka
100

70
50
30

20
15 |-

Tyct=2 C

0,7 Tyct=1cC

Tyct=0,5C

Tyct=0,2 C

0,07
0,05

0,03
0,02

I/IycT

0,01

1,1 1,5 2 3 4 5678910 15 20

PucyHok E.2 — CunbHO MHBepcHas xapakTtepuctuka no MoK 255-4
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t[c]
AN YpesBblyanHO MHBEpPCHas xapakTepuctuka

100
70

50
30

20
15

0,5 Tyct=2 C

Tyct=1cC

0,1 Tyct=0,5C
0,07
0,05
0,03
0,02

Tyct=0,2 C

I/lycTt

0,01
1,115 2 3 4 5678910 15 20

PucyHok E.3 — Ype3BblualHO MHBEPCHAs XxapakTepucTuka no M3K 255-4

56



BlNBA.656122.098 P2

t[c]
A\ llonoraa xapaktepuctuka (aHanor PT-80, PTB-1V)

100
70

50
30

20
15

10 Tyct=10c

Tyct=5C

5
3
2 Tyct=2cC
5
1

Tyct=1cC
0,7 Tyct=0,5C

0,07
0,05

0,03
0,02

I/1ycT

0,01
1,1 1,5 2 3 4

PucyHok E.4 — MNonoras xapakrepuctuka (aHanor PT-80, PTB-1V)
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tc]
AN KpyTtas xapakrtepucTtuka (aHanor PTB-1)

100
70

50
30

20 H
15 H

Tyct=10 C

N
[ > |

Tyct=5C

5
3
é \ B Tyct=2
1

Tyct=1cC

0,5 B Tyct=0,5 ¢

0,07
0,05

0,03
0,02

I/lycTt

0,01
1,1 1,5 2 3 4

PucyHok E.5 — KpyTas xapaktepuctuka (aHanor PTB-1)
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t[c]
A

ObpaTHo3aBncuMasa xapakTepmucTuka

5
4%
e
.
B, N \\ NN ¢
R ,\"\o AN \\\
%, N7, A0\
1 \", \* SN A\ZN\
\ s \Z \O,
\ o \& \o\
N\ \ N \o \
05 \ \ e \e \~
0,4 \ \ \ \0 \
\ oy
0,1
0,05
0,04
0,03
0,02
I/ IycT
0,01 N y
1 2 3 4 5 6 78910 20

PucyHok E.6 — ObpaTHO3aBnCcMMas xapaktepuctuka (aHanor RXIDG)
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MPUJTOXXEHWE X
(obsizaTensHoe)

[Ownanor «yenoeek-MalUMHa»

C6poc curHanusaumm

CGpOCl

¥

CpabartbiBaHue 3awwuTbl
Ha OTKIYeHVe

ﬁ‘t

MapameTpbl
cpabaTbiBaHus 1

MapameTpbl
cpabaTbiBaHus 9

pynnbl
yCTaBoK

Beoga v Beopn V ‘L BBeop,
[LLeXypHbIi peXnM CpabartbiBaHua CpabartbiBaHue 1
Bbixon Bbixoa T Bbixon T
T I
M
Mpwn nosBneHun 1\
BHELLHMNX ‘L
HeucnpasHoOCTEN wl'
T
BrewHne
HeucnpaBHOCTU ‘ ?
\l’ Beoa
CpabatbiBaHue 9 e
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—— )
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o —> KoHdurypauus
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A Bbixon
t

PucyHok XK.1 — CtpykTypa ananora
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Tabnmua X.1
y [wnana3oH perynnposaHus
poBeHb o
YpoBeHb 1 YpoBeHb 2 YpoBeHb 3 4 YCTaBOK WX BbiBOAA 3Ha4YeHUN
napameTpoB
MNapameTpsl OTtkn. 1 Bua K3, npuunHa oTkio-
OTKJIOYEHNS (nocnepHee) yeHus, naTa, BpeMms
MNpuunHa Iyax BTOPUYH., A
[aTa v BpeMsa | nepBMYHbIN, KA
T3aummen C
Tormouerms, C Bpems otkn./Paborta YPOB
Iy, A ¢daza, rpaa. BTopuyHble 3Ha4eHns
Ig A asza, rpaa.
I A ¢aza, rpaa.
Usc, B ¢dasza, rpaa. BTopuyHble 3HaYeHns
Uscq B ¢asa, rpaa.
Ucaq B ¢asa, rpaa.
Ussc, B daza, rpaa. BTopu4yHble 3HaYeHns
Uscaq B @asa, rpag.
Uacg B @asa, rpas.
Usspez B ¢dasza, rpaa. BTopuyHble 3HaYeHns
Uscres B asa, rpag.
Ucapes, B @asa, rpag.
U;pes B BTopuyHble 3HaYeHns
U, B ¢dasza, rpaa.
I, A
F Ty
Fpes, TU
3U,, B BTopuyHble 3Ha4YeHns
U, B
I, A
MpuunHa, pata, Bpems MpuuMHa n BpeMs nNpeawecTBy-
npeasKaYeHns IOLLEro BKKYEHMUS
CocTosiHMe onepaTUBHOMO «YPOB», «AlB», «ABP», «3MH>»,
ynpasneHus «J13LW»
Bx1: 0000 0000 0000 CocTosiHMe ANCKPETHBIX BXOAOB
Bx2: 0000 0000 0000 Ha MOMEHT OTK/o4eHus (1 —
Bx3: 0000 0000 0000 aKTuBH.). Pacnuncanune Bxonos
npueegeHo B lMpunoxeHun K
OTKN. 2
OTkn. 3
OTkn. 4
OTKN. 5
OTKN. 6
OTkN. 7
OTKN. 8
OT1kn. 9 (ca—
MOe CTapoe)
KoHTponb TekyLlee BpeMs YY:MM:CC
Tekywas aata O0.MM.IT

AKTVBHbI Habop YCTaBOK

MNpuynHa BKNOYEHUSA

KoMaHaa vnv BMA 3alUmThbl

[aTa, BpeMs BKIOYEHUS A24.MM YYy:MM:CC

Iy, A ¢daza, rpaa. 0..200,00 A  0...359°
Is A ¢daza, rpaa.

I A ¢aza, rpaa.

Usc, B dasza, rpaa. 0...170,0B 0...359°
Uscq B ¢asa, rpaa.

Ucaq B ¢asa, rpaa.
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Uss i, B daza, rpaa. 0...170,0B 0...359°
Uscaq B @asa, rpag.

Uacg B @asa, rpas.

Usgpes, B ¢daza, rpaa. 0...170,0B 0...359°
Uscres B @asa, rpag.

Ucapes, B @asa, rpag.

U pe3 B 0..170,0 B

U,B ¢aza, rpaa. 0..170,0B 0...359°
I, A 0...200,00 A

F Ty 45,00...55,00 'L

Fpes, TU

3U, B 0..1700B  0..359°
U, B 0..1700B  0..359°
I, A 0..200,00 A  0...359°

Bx.1: 0000 0000 0000
Bx.2: 0000 0000 0000
Bx.3: 0000 0000 0000

CocTosiHMe ANCKPETHBIX BXOAOB
(1 — aktueH.). PacnucaHune Bxo-
0B npueefeHo B MpunoxeHun K

TecT cBeTOANOA0B

Bce cBeToanoabl MuraioT

BekTopHasi aMarpamma I, A ¢aza, rpaa. | CHMMaeTcs B MOMEHT Ha)aTus
I, A daza, rpag. | kHomku «Beog»
I A daza, rpaa.
Usci B ¢asa, rpaa.
Uscq B ¢asa, rpaa.
Ucaq B ¢asa, rpaa.
Usag B @asa, rpag.
Uscaq B @asa, rpag.
Ucacg B dasa, rpag.
Ussres B asa, rpag.
Uscres B asa, rpag.
Ucapes, B asa, rpag.

MNepBMYHbIE 3HAYEHUS Iy, KA daza, rpaa.
I, KA daza, rpaa.
I KA daza, rpaa.
Us ok, KB daza, rpaa.
Us ok, KB daza, rpaa.
Uc ok, KB daza, rpaa.
Uss g KB asa, rpag.
Uscaq KB asa, rpag.
Ucacw KB dasa, rpag.
Uss pes, KB paza, rpag.
Uscres KB paza, rpag.
Ucapes, KB pasa, rpag.
U1, kB
U, kB
3Uo, KB
I, KA
L, KA

MoTpebneHHas akTUBHas

0...999999999 KBTu

3Heprua +Ea Cbpoc cyeTuMka 3Heprum C
[aTa BpeMsa nocnegHero | BBOAOM Maposnsi

cbpoca

OTaaHHas akTuBHas 0...-999999999 kBT4

3Heprusa —£a Cbpoc cyeTuMka 3Heprum C
[aTa BpeMsa nocnegHero | BBOAOM Maposnst

cbpoca

MoTpebnenHas peaktne- | 0...999999999 kBAp-u

Has 3Heprusa +Er Cbpoc cyeTuMka 3Heprum C

[aTta Bpemsa nocnegHero

BBOAOM MNMapons
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cbpoca

OTgaHHas peakTuBHas 0... /999999999 kBAp-u

3Heprua —Er Cbpoc cyeTuMKa 3Heprum ¢
[aTta BpemMs nocnegHero | BBOAOM Mapons

cbpoca

AKT.MOLUHOCTb P, KBT
PeakT. MoWwHOCTb @, KBAp

0..+99999,9 MBT
0..499999,9 MBAp

Ocumnnorpad

3anucaHo ocumnnorpamMm,
wT

NHdopMaums o Konnyecrse oc-
unnnorpaMm B namsaTn. Haxatue
KHOMNKM «BBOA» 1 nocneaytowero
BBOAA Mapons npuBOAUT K
OYMCTKE MaMSATU OCLIMIOrPamMM

Ceobog. namaThb, C:

MHdopMaums o ceoboaHoM
NaMsTU B CeKyHAax

Ceoboa. namaTtb, %:

MHdopMaums o ceoboaHoM
NaMsTN B NPOLEHTaX

MHdopMaums 06 ycTpoicTee

3A0 «PAOWNYC AsTOMaTK-
Ka»

«Cupwnyc-2-Bb»
3aBoackor Homep: XXXX

Bepcusa MNO

M3meHeHWe ycTaBok: aaTa | Bpems u  pgata  nocnegHero
N BpeMsi N3MEHEHUS1 YCTaBOK
HacTpoliku JaTta
Bpems
[ex. noaceeTka BKJ1/ OTKJ1
Ocumnnorpad Tmakc ocu, € 1,00...20,00
TﬂOABAPMﬁH/ C 0,041,00
TnocﬂEABAp, (o 0,0410,00
Tpuckeer, € 0,10...10,00
TI7POI'PAM/ Cc 0,1010,00
PexxuMm 3anuncm MEPE3AMN / OCTAHOB
ABap. OTK/IOY. OTKN / BKN
Touka 1 CNUcoK B Tabnuue X.2
Pexxum 1 NnPAMO-CNEA /
WNHBEP-CNEL /
NPAMO-OUKC /
NHBEP-®UKC
Touka 5 CnUCcoK B Tabnuue X.2
Pexxum 5 NnPAMO-CNEA /
WNHBEP-CNEL /
NPAMO-OUKC /
NHBEP-®UKC
Mopt 1 (USB) MpoTokon MODBUS
Agpec 1...247
CkopocTb, 604 1200 / 2400 / 4800 / 9600 /

19200 / 38400 / 57600 / 115200

YeTHOCTb HET / YET / HEYET
Cron 6but 1/2
MopT 2 MpoTokon MODBUS
(RS 485 N91) Aapec 1...247
CkopocTb, 604 1200 / 2400 / 4800 / 9600 /

19200 / 38400 / 57600 / 115200

YeTHOCTb

HET / YET / HEYET
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Cron ébut 1/2
Mopt 3 poToKkon MODBUS
(RS 485 N92) Aapec 1...247

CkopocTb, 604

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

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2
CnHXpOHU3aLms Nmnynsc CEKYHOA / MUHYTA / YAC
MopTt OTKJN / RS485 / ONTPOH
YcTaBku Habop 1 Obwme Uom, KB 3..35
Tom, A 20...6000
TCMI’HAﬂ/ C 0,00150,00
Pexkum curHanusauum HenpepbiBHO / 1 c/2c/3c/5¢c
/10c/20c
TT da3bl B OTKN / BKN
YepeposaHue a3 MNPAMOE / OBPATHOE
KoHTakT aBT.LUMN H3 (akT.0) / HP (akT.1)
LseTt B/O KpacHbiit 1 3eneHbiii / 3eneHbii 1
KpacHbIM
MT3-1 QyHKUMS OTKN / BKJ1/ Yck.OTc.
I A 2,00...200,00 (ncn. 5 A)
0,40...40,00 (ncn. 1 A)
7, C 0,00...10,00
HanpaBneHHOCTb OTKN / BKN
YckopeHue npu Broye- OTKJ1/ BKN
HUK
Myck no U OTKN / BKN
AlB OTKN / BKN
OHM npu yckopeHun OTKJ1 / BKN
© mac. 4yscTs. ° 0...359°
@ cexroea, ° +0...180°
MT3-2 QOyHKUMS OTKN / BKN
I A 1,00...200,00 (ncn. 5 A)
0,20...40,00 (ncn. 1 A)
7, ¢ 0,10...20,00
XapakTepucrmka HezaBucumas / HopManbHo
nHBepcHas / CunbHO MHBEpCHas /
Ype3BblyaiHo nHBepcHas / PT-80
/ PTB-1
HanpaBneHHOCTb OTKN / BKN
YckopeHue npu BroYe- OTKJ1 / BKN
HUK
Myck no U OTKN / BKN
AlB OTKN / BKJ1
OHM npu yckopeHun OTKJ1/ BKN
© makc. 4yscrs. ° 0...359°
@ cexroea, ° +0...180°
MT3-3 QyHKUMS OTKJ1/ BKN
[OeinctBune CUrHAN / 3ALLNTA
I A 0,40...100,00 (ncn. 5 A)
0,08...20,00 (ncn. 1 A)

64




BlNBA.656122.098 P2

MpopomkeHne Tabnmubl XK. 1

T, C

0,20...99,99

XapaKktepucrumka

HesaBucumas / HopManbHo

nHeepcHas / CunbHO MHBEpCcHas /
Ype3BblyaiHo nHBepcHas / PT-80

/ PTB-1
YckopeHue npu Broye- OTKJ1 / BKN
HUK
Myck no U OTKN / BKN
AlB OTKN / BKJ1
MT3 06|.|.|,V|e TyC/(opEHMg, C 0,002,00
Myck no U BM / KOMB
UBME/]OK./ B 5,099,9
UZKOHTP./ B 5105010
N3 QyHKUMS OTKN / BKN
I A 1,00...200,00 (ucn. 5 A)
0,20...40,00 (ncn. 1 A)
T, cC 0,10 — 99,99
Cxema MocneposatencHas / Mapan-
nenbHas
Myck MT3 OTKN / BKN
Myck no U OTKN / BKN
CurHan 6noknpoBku 2 OTKJ1/ BKN
AlB OTKN / BKJ1
300 QyHKUMS OTKJ1/ BKN
[JevictBre CUrHAN / 3ALLNTA
L/ 0,10...1,00
U, B 0,0...99,9
T, cC 0,20...99,99
bnok.oT MT3 OTKJ1 / BKN
AlB OTKN / BKJ1
ABP OTKN / BKN
3MH QyHKUNS OTKJ1 / BKN
Usyy, B 5,0...99,9
T, cC 0,02...99,99
Ispoi A 0,10...99,99
3Mn Myck no Posp OTKJ1 / BKN
Myck no yrny OTKN / BKN
T, MC 0...200
oMy ° 2...30
Omax; ° 5...60
Uwr, B 0,0...99,9
[Oyroeas 3awmta | KOHTpOsb no 1 OTKN / BKJ1

Tonre, A 0,20...99,99 (ucn. 5 A)

0,04...19,99 (ucn. 1 A)
AlB QyHKUMS OTKN / BKN
7, C 0,20...99,99
Pukcauns 6nokup. AlNB OTKN / BKN

AlNB npu HecaHKUNOHMPO-
BaHHOM OTK/O4YEHUU

Pa3pewieHo / bnoknpoBaHo
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ABP QyHKUMS OTKJ1 / BXO[ / BbIXOA,
Tax, C 0,02...99,99
ABP npn 3Uq Pa3pewieHo / bnoknpoBaHo
ABP npu koMaHAHOM PaspelueHo / BnokmposaHo
OTKJ/THOYEHUN
ABP npu HecaHKuMoHupo- | Pa3pelueHo / BnokMposaHo
BaHHOM OTKJ/ItO4YEHUU
BHP QyHKUMS OTKN / BKN
OyepefHoCTb B-C/C-B
TBHp, C 0,2099,99
TnAPA/], C 0,2099,99
YPOB QOyHKUMS OTKN / BKN
I A 0,20...20,00 (ncn. 5 A)
0,10...4,00 (ucn. 1 A)
T, ¢C 0,05...1,00
KoHTponb Bxoda no I OTKJ1/ BKN
Bxoabl Bxona 1 QyHKUMS 13 Tabnmupl XK.3
AKTWB.ypOBEHb «1» | «0»
Tepas, C 0,02...99,99
T503Bp_, C 0,0099,99
YPOB OTKN / BKN
AlB OTKN / BKN
ABP OTKN / BKN
Nms 12 cumBonoB
Bxop, 2
Bxoa 3
Bxopa 11
Pene Pene 1 Touka 13 Tabnnubl XK.2
TCPAE./ C 0,0099,99
T503Bp_, C 0,0099,99
Pexxum be3 ¢ukcaumm / C dukcaumen /
Nmnynbc
Pene 2
Pene 7
Ceetoan- | CurHan 1 Touka 13 Tabnnubl XK.2
ofbl Tcras C 0,00...99,99
Pexxum be3 dukcaumm / C dukcaumen
MuraHue OTKJ1 / BKN
CurHan 2
Curnan 3
HeuncnpaBHOCTb CurHan TH cekumm OTKN / BKJ1
TH CurHan TH pe3sepBa OTKJ1/ BKN
3Up nopora, B 5,0...120,0
U> rnorora, B 5,0...99,9
Uxorrrong, B 5,0..99,9
Umin, B 80,0...130,0
Unmax, B 80,0...130,0
Frum, TU 49,00...50,00
Fruax, TU 50,00...51,00
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Myck no U

BbiBog nycka / BoiBog MT3

OHM1

BbiBOA HanpaBneHHocTu / BoiBoa
MT3

OHM2

BbiBOA HanpaBneHHocTu / BeiBoa
MT3

KoHTakT aBT.TH

H3 (akT.0) / HP (akT.1)

YcTaBku

BbIK/TlO4aTeNns

YnpasneHue OTKJ1/ BKN
T simoerms, C 0,00...2,00

OrpaHuyeHune Bk. OTKN / BKN
OrpaHuyeHue OTK. OTKN / BKJ1
Tmakc sk, C 0,10...99,99
Tmakc ot € 0,10...9,99

TY no JiIC OTKN / BKJ1
KsuTuposaHue (ana TY) OTKJ1 / BKN

PazpelueHne TY

Mepekntovatens / Bcerpa /
TOoNbKO Ha BKJIIOYEHWNE

5M02 OTKN / BKN
Habop 2 AHanornyHo Habopy 1
Konunposa- | Habop 1 — Habop 2
Hue Habop 2 — Habop 1

K—>»,

1. HaxxaTue KHoMku «BBOA» NPUBOAUT K NEPEXOAY Ha HYDKECTOSLMIA YPOBEHb Auanora UM Bbibop MHAM-
LMpyeMoro AeNCTBUSI UK NapaMeTpa.
2. LUyknmueckuii nepebop napaMeTpoB B mpeaenax OAHOM rpyrnbl OCYLIECTBASETCS KHOMKAMU «<—>» U

3. Bbixoa Ha BbILLECTOSLLNIA YPOBEHb Anasiora OCyLeCTBNAETCA KHOMKOMN «BbIxoa».

Tabnmua X.2 — Bo3MOXXHble TOUKM NOAK/YEHNS AOMOMHUTENBHBIX BLIXOAHBIX Pefie U CUrHaNbHbIX CBETOAMOA0B
K BHYTPEHHeN (yHKLUMOHANbHOM IOrMYecKkon cxeme

Ne T " . OTtobpaxkaemMas HaaANUCb Ha
ouKa NoAKMoYEHNS Ha DYHKLMOHANBHON NIOrMYecKon cxeme
nHANKaTope
0 | He nogknto4yeHo He noakntoyeHo
1 | YcnewHoe TectnpoBaHue (napannensHo pene «0Tkas») PaboTa
2 | YnpasneHue no JIC (Bblgaya u CHATME CUrHana OCyLLeCTBASeTCS No Ynpasn.JiC
noboMy kaHany cesizu)
3 | Nyck MT3-1 Myck MT3-1
4 | Nyck MT3-2 Myck MT3-2
5 | Nyck MT3-3 Myck MT3-3
6 | Nyck N3LU Myck N3LU
7 | Nyck 3awmTbl 0T 06pbIBa (hasbl Myck 300
8 | Myck 3awmTsl oT 033 Myck 033
9 | MNyck 3amMTbl MUIHMMAIbHOTO HaNpsiXXeHUs! Myck 3MH
10 | MNyck 3awWmTbl OT NOTEPU MUTAHNUS Myck 3[M
11 | MycK no HanpshXeHuto Myck no U
12 | CpabaTbiBaHne MT3-1 MT3-1
13 | CpabaTbiBaHne MT3-2 MT3-2
14 | CpabaTbiBaHMe MT3-3 MT3-3
15 | CpabatbiBaHue J13LU J13L
16 | CpabaTtbiBaHne 309 (0bpbiB dasbl) 300
17 | CpabaTtbiBaHue 3awmThl oT 033 033
18 | CpabaTbiBaHME 3aLMUTbl MUHMMASIBHOIO HanpshkeHus 3MH
19 | CpabaTbiBaHWE 3aWMTbl OT NOTEPU MUTAHUS 3n
20 | CpabaTblBaHWe AyroBo 3aluThl [Jyros. 3awmTa
21 | CpabatbiBaHue ABP (napannenbHo pene «Bkn.oT ABP») ABP
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22 | OTknodeHve BoikaoYvatens (napannensHo pene «OTkn.») OTK.

23 | BknoyeHue BbiknoYaTens (napannenbHo pene «Bkn.») Bkn.

24 | YPOB (curHan oTkasa CBOEro BblKYaTens, napannenbHo pene «YPOB») YPOB

25 | CpabatbiBaHue MobbiX TOKOBbLIX 3alUMT, paboTalolwmxX Ha OTKOYEHKE, Tok. 3awuTa
Bkaodas J13LW, 309 m zawmty ot 033

26 | Myck nobon n3 MT3-1, MT3-2 nnmn MT3-3 (napannenbHo pene «Myck MT3») | Myck MT3

27 | POK (pene dukcaumm KoMaHabl «BKQUUTE») POK

28 | Astomart LUM (oTkntoYeHe agToMaTa LWNH NUTaHUS) AsT.LUMM

29 | CoctosiHue Bxoaa «Bxoa 1» Bxoa 1

30 | CocrosiHne Bxopa «Bxop 2» Bxop, 2

31 | CocrosiHue Bxoaa «Bxop 3» Bxop 3

32 | CocrtosiHne Bxoaa «Bxop 4» Bxon 4

33 | CocrosiHne Bxoaa «Bxop 5» Bxop 5

34 | CocrosiHne Bxoaa «Bxop 6» Bxopn 6

35 | CocrosiHne Bxopa «Bxop 7» Bxop, 7

36 | CocrosiHne Bxopa «Bxop 8» Bxop 8

37 | CocrosiHne Bxoaa «Bxop 9» Bxop 9

38 | CocrosiHne Bxoaa «Bxop 10» Bxop 10

39 | CocrosiHue Bxoaa «Bxop 11» Bxop 11

40 | CoctosiHne Bxoaa «ProO» Pro

41 | CocrtosiHue Bxoaa «PrB» PMNB

42 | CpabaTblBaHue 3aWmnThI Cpabart. 3aL,.

43 | PAO (napannenbHo pene «ABapuiHOE OTKIIOYEHME>) ABap.oTK/.

44 | CurHanusaums (napannenbHo pene «CurHanusaums») CurHan

45 | CpabaTbiBaHMe OpraHa HanpasneHns MoLHOCTN MT3-1 OHM1

46 | CpabaTbiBaHMe OpraHa HanpaBneHns MoLHOCTU MT3-2 OHM2

47 | BnokMpoBKa BKIKOYEHUS BbIK/IKOYATENS Brok.BKJ1.

48 | bnokuposka MT3-1 Bnok.MT3-1

49 | bnokuposka MT3-2 Bnok.MT3-2

50 | Bnokuposka MT3-3 Bnok.MT3-3

51 | Bnokuposka J13LU Bnok.J13LL

52 | brnokuposka 300 Bnok.300

53 | Brokuposka 3awmTbl oT 033 Bnok.033

54 | Brnokuposka 3MH Bnok.3MH

55 | Brnokuposka 3[1I1 Bnok.3M1M1

56 | Brnokuposka ABP Bnok.ABP

57 | bnokuposka AlB bnok.AlNB

58 | Brnokupoeka YPOB Bnok.YPOB

59 | BnoknpoBKa AyroBoW 3aliuThl brok.ayr.s.

60 | Brnokmposka OHM MT3-1 Bnok.OHM1

61 | Brnoknposka OHM MT3-2 Bnok.OHM2

62 | brnokuposka TY brnok. TY

63 | BnoknpoBkKa ynpasneHus bBrok.ynp.

64 | Nyck BHP MNyck BHP

65 | Hanuuue HanpsbkeHnst Ha cekumm KoHTp.Uck

66 | OTKIOYEHNE CEKLMOHHOIO BbIKOYaTeNs TonbKo npn BHP OT1kn.CB BHP

67 | BknoyeHune BBogHOro (cBoero) BbikaoyaTens npn BHP Bkn.BB BHP

68 | BkntoyeHne ot ABP (npun ABPT) Bkn.ot ABPT

69 | HencnpasHoctb TH Heuncnp.TH

70 | HanuMymne roToBHOCTU pe3epBHOIO UCTOYHMKA [OTOBH.p-Ba

71 | YcnewHoe ABP Ycnew.ABP

72 | DneMeHT MUTaHns paspsbkeH Het 6atap.

73 | Ownbka CMHXPOHU3aLMW BpPEMEHU HeT cuHxp.

74 | CpabatbiBaHue AlB AlB

75 | Cso# BBOA roToB Kk paboTe B KayecTBe OCHOBHOIO (CBOAHLIN CUrHAI: [OTOBHOCTb

HanpsbkeHWe 1 YactoTa B HOpMe, aBToMaT TH BK/IIOYEH, HET nycKa 3aLuuT,
HET 3aMblKaHNA Ha 3EMJ'IIO)
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76 | OTKOYEHNE CEKLUMOHHOIO BblktoyvaTens npu BHP n npu peanusaumm OTkn.CB
yHKUMKN «pa3beanHeHus» (ecnm npu ABP He OTKJIIoUmMIICS BBOAHOM
BbIK/OYaTesNb)
Tabnuua X.3 — Bo3MoxHble hyHKLMM NporpaMMUpyeMbIX BXOAOB
o OTtobparkaemMast HaaNUCb Ha
YHKLNS
nHaMKaTope
Bxop He ucnonb3yetcs (Npy 3TOM COCTOSIHWE BXOAA, TEM He MeHee, MOXeT He noakn.
6bITb CYMTAHO MO JIMHWM CBS3W U 3anWCbiBAETCS B OCLMIOrpaMMy)
BHeluHee oTk/IIOYeHME (aBapUiiHOE) BHeww.oTKA.
BHeLHWI curHan BHell.curHan
KoMaHaHoe oTK/IIoYeHne KoMm.oTK.
KoMaHAaHOe BK/loYeHne KoM.Bk1.
BknoveHue ot ABP Bkn.ot ABP
MNyck BHP MNyck BHP
Bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
Bnokuposka MT3-3 Bnok.MT3-3
Bnokuposka J13LU Bnok.J13LL
Bnokuposka 300 Bnok.300
Bnokuposka 3awmnTbl oT 033 Bnok.033
Bnokunposka 3MH Bnok.3MH
Bnokuposka 3I1M1 Bnok.3M1M1
BnokvMpoBKa AyroBomn 3alumThl Bnok.ayr.3.
Bnokuposka YPOB Bnok.YPOB
Bnokuposka ABP Bnok.ABP
Brnokuposka AlB Bnok.AlNB
Bnokuposka OHM MT3-1 Bnok.OHM1
Bnokuposka OHM MT3-2 Bnok.OHM2
Brnoknposka TY brnok. TY
BnoknpoBKa BKIHOYEHWUS BbIKIOYaTeNs Bnok.Bkn.
bnoknpoBka ynpasneHus Bnok.ynp.
HeT rotoBHOCTM pe3epBa (6noknposka nycka 3MH u 3MMN) HeT rot.p-Ba
CocrosiHue Bxoaa «PrB2» Bxopn PIiB2
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MPUJTOXXEHWE U
(cnpaBo4HoE)

(DYH KUMOHaNIbHbIE NNOMTMYECKUE CXEMbI

2 | Ycekopenne

tmax [3,8,10,15]

29 | OHM MT3-1

Ia
IMT3-1 Omxn__, Frra-1

I
} Myox MT3-1 [ 2,6 |

lc }
TIyck MTS3-1
1o U

Max | 1> Hamp. MT3-1
Bxn

Omxn

ﬂ
N
L7l

B
«1» fl‘ TTyck MT3-2 | 2,6 |
Omxn T
1 Cpabar. MT3-2 (15,18
28 | Biok.MT3-1(omep) ‘pabar. 3

29 [ OHM MT32 Turs-2

| 28 |EJ10K.MT3-2(0r[ep)

Tlycx MT3-3 | 2.6 |

Ilyck MT3-2
1o U
Bra
«1» fl‘

Omxn

JletictBre
MT3-3

awuma

TMmT3-3

| 28 |En0K.MT3-3(onep)

IIyck MT3-3
1o U

L

«1»
Omxn

PucyHok W.1 — MakcumanbHas TokoBast 3awmTa (MT3)

hs

t
PIIO 7,12,14,17,18,22,23'

Tyckop+1c 1

— Q YexopeHue | 1 |

Knemma «PTIO» t J_/ﬂ_ — R

g—

1

N
o
=
o

200mc

MT3-1 &—
Yexop. ¢
t ® YeKopeHie MT3-1| 18 |
[[1 ] myecmrsa |7A|

Tyckop

MT3-2 &—
Y exop. L ¢
t Vekoperne MT3 |6,15,23,28 |
[1 ] nyexm132 |7A|

té

Tyckop YcKopeHe MT3-2| 18 |
MT3-3 o 1
Y exop. &
t _ Y cKopeHIe MT3-3| 18 |
[ 1] oyecmr33 |7A|
Tyckop

PucyHok N.2 — YckopeHue MT3

70



BlNBA.656122.098 P2

| 28 | Baok JI3LI (omep)

0
JIC «Bsectu JI3I»

| Knomnka «YPOB»

PRI

JIC «Beectn JI31»

[8 [ myexnou > o
ﬁy—|
1>

DyHKIHA
JIBIII

«bnoxuposka JI3IL»

V4 |

«JI3LI: paboTa»

7

ITyck JI3II
no U

«1»
Om

J

«JI311I: BBIBOI»

Imakc

L]

Knemma

«biok. JI3LI 2»

o5

1 ITocaeo.
«bmox. JI3LI 1»
z—qw
Knemma

In3w

Iyck JI3LI | 6 |

Cpabar. JI3LI |15, 1 8|

&

CurHan 0JI0K.
JI3MI 2

ooz [ ]

e
1
? 8 —1®
—] Tnaw
T e
t t
20mc | TCUrH. —
7] ! —1&
t | t
20mc TCUrH. T

@

PucyHok W.3 — Nlornueckas 3awmTa wuH (J13LU)

i

OyHKIMA

& 300

?

Brok. 300
oT MT3

No|( I1211>
no Uz

[ 6 | nyemrs
NO|[ 3Uo>

iy

Brok. O33 (onep>

30®
; (9
z awuma
r

_J T300 Cuznan Obpee | 13 |
Tyex 300 | 6 |
PucyHok W.4 — 3awmTta ot 06pbiBa ¢asbl (30D)
t ?
Py Jena |13,23|
TCUrH

PucyHok WU.5 — CurHanusaumsi oaHodasHoro 3aMblkaH1st Ha 3eMII0
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2 |Yckoperue MT3>

[[1 Jryexm131

[[1 [ryexmr32

JleticTBre
MT3-3

«[Myck MT3»

[ 1 [myecmTss

| 8 | TIycx 3MH

IIycx MT3

ot JISIT
Brn
—

Omxkn
JleticTBre

((HyCK BaITHUTHBI»

[ 7 | myecsmm

[ 4 | myexsow

no Ilyex 3IIIT

PucyHok N.6 — Pene «[lyck M'@ n ceetoamnop «lyck 3awmnTbi»

)

o yriay

| 28 |BJ'IOI< 31T (omep)

_\|

[ 24 [Baox 30T or AP

ITycx 3IIIT
109 S7TIL7

IIycx 3IIIT
110 Po6p

| 21 |FOTOBHOCTI> peseppa

[ [ oo >

" g

-

[2] pmo

| 14 | Otk
Ilyex 3IIIT

no 10 Poép

PucyHok W.7 — 3awmTta ot notepu nutanus (3MM)

Tyex MT3 [ 4,7 |

Tyex 3T | 6 |
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[u] P 1 1
i
ITyck mo U npu
Hemenp. TH
U< Bbt60d nyckal
I
No Unne _/_ r ] Boispo cmynenu
Usm 7 TH
-j }HﬁJ <Gy T 1
| 9 | Apr. TH 1
U< 1 Heucnp. TH | 29 |
no U2
L/
U2TH & @
2 TOTOBHOCTH 1 t
pesepsa |_ 3MH 14,22
PIIB — T3vH
U< IIyck MT3
o U DyHKII.
j @ 3MH
L] BM &
Komo.
UzmTt3 .
U<
j @ «bnox. SMH»
i . o
UamH 1 St // |
[ 9 ] Brox 3mH |
1>
| 1 | IMAX j
IBn. 3aMH

PucyHok U.8 — 3awmTa MMHMMansHoro HanpsixxeHns (3MH)

Knemma «ABtomat TH» 1 }

F—

| 28 |En01<. 3MH (orep)

JIC «BBecTr 3MH»

oo >

|

JIC «seiBecTH 3MH»

Konrakxr
aBT. TH
H3
. ABTomar TH| 8 |
HP
1
Brox 3VH | 8 |
Dy HKITHA «3MH: pabora»
3MH
I
S| T |
D : I
oL et
C
100mc H R

PucyHok U.9 — 3awmTa MMHUManebHoro HanpsixeHns (3MH)
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Brox. myr. zamr. (omep)

Knenma «J[yropad sarmuta»

/HyFOBaﬂ 3aInTa) 18

t
# —

20Mc

1> Kontpomb
J13 mo Tokxy
J | b

.
KIENP

Omxn

Imaxc

L]

(6mox. ATIB)

t
i
250mc

K, —1a

il

JlyroBad 3amuta CI/Il'H.l 13 |

Jlyropad sarmura |l 5,23'

[ 7]

PucyHok N.10 — yroeas 3awmTa

Paspern. TY | 16 |

Brok. TY (omep

| JIC « OTKIIOWH THY

Knenma « OTxiL o1 kimova» | t

" |

g—

20mc —l1

DOyHKIHIIT
AYB

Komang, oTKIL. 12,14,19,22

Knenvma «O1KIL 10 TY» t q

ﬁ—

20mc

Keump. TY *—
«I» o naexn

«O» nepex,

| 28 | Kom. otk 1

| 28 | Kom. oTKIL 6

P

«OTkn»

PTIO =1

ncyHok WU.11 — KoMaHaHoe OTK/loyeHue

1 —

Henerp. KB/KO | 13 |

u

10c

& ]

&_|

ABap. OTKIL 13,17,19,20,22,23,25'

‘

i
-

«1» T

POK [1823,25]

PriB [ 2.8.17.19,20.23.25]

Henenp KB/KO2] 13 |

Knemma PITB T Q
—
20mc o
| 11 | Komanz. oTKIL. +
d «Bkr»
L
e
DYHKIHA
AVB S5MO 2
[2s] pum2 =1 T T t
PIIO 10¢c

PucyHok WN.12 — ®opMupoBaHue curHanos POK, aBapuiiHOro oTktoueHMst U HemcnpasHocTy KB/KO
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Knemma «Asromat HITT» . Hp i
O
e

Agromar LUTT |17,19|

H3
Knemma «Curnan 20mc
JLyroBO# 3allUThD t
z i
20mc

[ 15 | Bxox yPOB

T'oroBHOCTH 1
21 Q
pesepsa

CurHaj roToBH.
pesepsa
t

10c

| 8 | Curnan. veucnp. TH

3 |Baokuposka JI3LI 1

3 |Baokuposka JI3II 2

| 28 |Buem. CHTHAI

12 | Heucnp. KB/KO2

C6oit nuTaHus

[ 12 [Herenp. KB/KO

| 14 |3anep>«xa OTKII.

| 17 | 3ajiepKKa BKIL.

| 10 |)1yr. 3aIUTa CUTHAIL,

| 1 |CVII'HaJ1MT3-3

| 5 | 3emst

| 4 | O6psiB

«BHewHss Heuen PaBHOCTb»

«ABapUINHOE OTKIIOHYEHNE»

| 12 | ABap. OTKII.

| 30 | C6poc

| 14 | Cpabar. 3aiuThl

PucyHok W.13 — ABapuitHasi U npeaynpeauTenbHas curHanuMsaumst

| 30 | C6poc

| 28 | Brok. ymip. (omep)

| 11 | Komamg. orki

1

3amepirKa OTKJ'I.l 13 |

OTKn}oquI/Iel 7,20 |
«OTKIL»

WMty be OTKJ'I.l 17 |

DyHKITHI
AVYB
t N |
ToTka Max
1
L — |
1 ||

30T

[s] »svm

| 15 |OTI<J'I. ¢ nyckoM YPOB

| 30 | C6poc

<<cpa6aTbIBaHI/IC 3alUThI»

7

Cpab. 3am. | 13 |

PucyHok N.14 — ABTOMaTKKa yrpaBneHns BbIK/loYaTeNeM — OTK/IIoYEHUe
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CpaGar. MT3-1 1

Cpabar. MT3-2
paoar OTKIIL C IyCKOM|

Cpabat. MT3-3 —

3 |Cpabar. JI3LI VPOB BO1

Cpabar. 30P

2 [Vckopenne MT3) .

=T T
| o i

| 10 |}1yl‘0tsau 3AIUTE,

Kiiemma «Och.3amy, 1p-pa» | t S T //
2 - — Q &
20mc R

Co6poc

14|

«YPOB»

!
ﬁ

Typos
— «Cpabarbisanue YPOB»

q
S
x

1 | Imakc

— Dyukuus YPOB
D—l «1» | |

Tyck yPOB|18,23|

-

Kiemma «Bxox YPOB»

—
20mc

Bxox YPOB | 13 |
«bnokuposka YPOB»

«YPOB: pabora»

| 28 |Bum<. VPOB (onep)

|
|
:
|
-
|
|
|

ST )
D]
— Q «YPOB BbIBOI»
| Knonka «YPOB» £ //
= "

PucyHok M.15 — YPOB

76



BlNBA.656122.098 P2

| JIC «BBectm» &
1
n Pazpem. TY 3
Knemma «Bxi1. ot kimroga» —
S |—| —— &
Knemma «Bkit. mo TY» o—
| |—| — &
20mMc 1
Pazpenr. TY
«0» o Haexn |
«1»_‘ Bcezoa )
] Hepexn. ( Ksutupona
Hue o TY
Bxn
I Omkn
Bxn
I
Y
Omkn
| 28 | Kowm. Bkl 1

L]

[ 23 | Bin or ABP

[ 25 [Bi. BB or BHP

[19] ams

Komans! BKII. ¢
KBUTHPOBAHUEM

Komans! Bk 6e3 17
KBVITVIpOBaH us

«AlB cpabotano»

7

PucyHok WU.16 — ABTOMaTvKa yrnpaBneHus BbiktouaTenem — BKItoYeHue (Hayano)

[2] oo

KomaHIpI BKIL. ¢
KBHTHPOBAHHEM,

16

KomaHzpl BKIL 6e3
KBHTHPOBAHHS

Bxi. | 16 |

| 14 |I/IMI[yTI}>C OTKIL

| 12 | ABap. OTKIL.

I/

50mc

| 13 |ABTOMaT jiiing

| 30 | Cépoc

=N

| COoit mHTaHKA

Bok. ymip. (omep

Tekn

.

DyHKIMA
AVYB

|:& t
.

TBKN.MaKC

3amepx. BKI. | 13 |

PucyHok U.17 — ABTOMaTuKa ynpaBneHns Bblk/oyaTesneM — BKodeHne (OKOHYaHue)
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| 19 |Enox. ATIB (onep) ¢ dukc. 1

| 10 |£Iyr. 3amuTa (610k. AIIB)

|22 | ITyck ABP

N =

3c [ 1D
[2] o c| Q—
POK

[ 1 Jcpas. MT3-1
Vexopenne MT3-1

Buok. AIIB ¢ duxkc. | 19 |

| 4 | Cpa6. 30D

[ 3 ] cpas.si3ur

28 |Buemr otkm. 1 >

28 |Buem. otk 11 >

| 20 |Hecam<u. OTKIL.

[7 ] 3m

| 15 | Iyck YPOB

PucyHok VI_.18 — bnokuposka AlB

[
):’11'(;”“ «AlB paboTa»

4

D G

RIS S
T _E | : «AlB BbiBOAY

— [l PR
100mc R < I

|

JIC «Boiectn AIIB»

5Mc «AlB 6nokupoBaHoO»

|

|
I/ %

|

|

|

28 |[Bnok. Bk (omep.

| 13 |AB‘|‘0Ma'rI_Ul'I LS T T J_/J_l_
[ Tos A > ; T I® 7 1 o

am
- £ —‘

2|
| o

Omxn ¢ pukc.

s |

| 11 | Komamz. oTKiI.

Copoc ABP [ 24 |

PucyHok U.19 — ABToMaTn4yeckoe NoBTOPHOE BKtoYeHue (AlB)
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| 14 |OTKJ‘IIO‘ICHI/IC

T
200mc
C

| 12 | ABap. OTKIL.

Q Hecankir. otk |18,23|

Q
[12| poB >—T— R |
PucyHok W.20 — ®opMmrpoBaHme npusHaka «HecaHKLIMOHMPOBAHHOE OTKIIOUEHNE

WO | Fres>Fuiv

NO| Fre3<Fuax

WO |Uas pe3>Umin

WO |Uas pPE3< Umax]

«I"oTOBHOCTB pe3epBa»

WO |\Usc s> Umin

NO |Usc pe3<Umax]

i

WO |\Uca pes>Umin

NO |Uca pE3<Umax]

NO | Uzres <Uzkonte.

PucyHok N.21 — ®opMupoBaHue npusHaka «[0TOBHOCTb pe3epBHOIM0 UCTOYHUKa»

["0TOBHOCTB pexepaal 7,8,13 |
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Brem. oK1 ©

= pasp. ABP
[ s 3MH

L

L

=
KOM. OTKJIL

|

311

am

10mc

PIIO

HI

[24] Pasp amp

i

am

10mc

11

Komanz,. oTKI.

J_/J_l_ Basixoo
“Bxod & «ABP BKI.»
10mc \Omxcn. s|T @
R

Iyck ABP |1 8,25,31'

ABP

2c «ABP cpaboTtamno»
Beixoo
| 23 | ITyck ABP o1 300 Bxoo =4 T //
S i
Omx._, Q 5
[ Bororarp R >
| 30 | C6poc

| 23 |EJ‘IOKI/Ip0BKaABP ofm.

| 12 | ABap. OTKIL

Tlyck ABP npu

KOMaH[. OTKII.

PucyHok W.22 — ABTOMaTu4yeckoe BktoveHne pesepsa (ABP) (Hayano)

ABP npu 30D

300

L4 ]

[ 2 | cpas.m13

= |_L

1

[15] vroB

[ 15 ] nyex yPoB I

Bremw. otk ¢

24 6iox. ABP

ABP npu
HECAHKIL. OTKIIL.

| 20 |Hecam<u. OTKIL.

Jmn

flycx ABP or300] 22 |

/ﬁnoncnpoeka ABP on.l 22 |

. L 3U0
2c DyHKIUA
o .

5 Bemst @
| | i Q /I/ «bnox ABP»
| 12 | ABap. OTKII. 1 [ R | |_ LB 7

p * BN
| 14 | OTKIL & . | W
[ 28 [Bnox. ABP (onep) ' 1
1 ’—r

e [
[12]  pox 3 .

19 ATIB 1 J_/J_l_ .
B 1c ..
| 19 | C6poc ABP Fom—
) . Py
| 12 | PIIB TABP+100 K

A

TABP

oerormor 6]

—

.

PucyHok U.23 — ABToMaTn4eckoe BkodeHue pesepsa (ABP) (npoaomkeHue)
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| 28 |BJ‘IOI< ABP (ormep) 1 } &_|
J Paspent. ABP|22,23|
D Brrox 3111 or ABP[ 7|

DyHKIII «ABP: pabora»

JIC «sBecTr ABP» |
Knomxa « ABP» |—|

100mMc H
| JIC «seBecTH ABP» |_

A

|

|
-

z|o|o]w
[9)

ABP npu BH. oTKIL 1
Bra
——
—

Omkn Beer. otk ¢
6mox. ABP

23

ABP mpu BH. otk 11 Brem. otk ¢ 22
Bxn pasp. ABP
- ]

Omxn

PucyHok U.24 — ABToMaTn4eckoe BktodeHue pesepsa (ABP) (okoH4YaHue)

PIIB CB [31]

20mc

Bxog «PIB CB» T /
p — i JALL
C

D
&
[ 22 | myox aBP cC| Q [&] , t °F

Cc-8

| 12 | ABap. OTKIL 1s T
Lz 1 aHz [T
[ 28 [ miyox BHP * . | R |7&|
OuepeHOCTD
KA
CD}S{HP Py L - Tnapan. sHp @
6
Omxn —_— A Bk BB mpu 16.23
Bra 6-C BHP
[12] P

PucyHok W.25 — BoccTaHoBneHMe HOpMasnbHOro pexnMa nocne ABP
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Pexxum
paboThI
I I | penel
t ‘ 1c | Hmnynsc
C

| Touka moaki. peie 1 L 2 ﬂ
Tepab. be3 ¢uxc.

penei S T

«Pene 1»

| 30 | C6poc R

T BosspaTa
pene 1

PucyHok W.26 — lMNporpaMmupyemsble pene
(nokasaHo pene «Pene 1», ocTanbHble BbINOHEHbI @aHATOMMYHO)

t Pomnt «1»
Touxka mo k. CJI1 S T paGoter CJT1
Teurn Q ¢ (ﬁuxc.' I
| R
be3s ¢puxc.
«2»
| 30 | Coépoc
. .
. .
. .
t Pesxum
Touka noxxn. CJ3 I 4 I S T 'Mllﬂ_cgl
Teurn5 Q < (ﬁuxc.'
|1 R
FBes ¢puxc.
| 30 | Coépoc
PucyHok WN.27 — MNporpaMMupyemMble CBETOAMOAbI
DyHKms
Bxoma 1
T
AKTHBHBIH :,25 PIIB2
YpOBEHb *
Kmemma «Bxom 1» Bxoma 1 @ | .
2 . «O» 1 t t | 5 '
o V4 4 ABP sxnioueriue
4 Komano. exniouenue
«» Tepab. x.1 TBo3Bp. BX.1 3 Komano. omxniouenue
2 Brewi. cucnan.
1 Brew. omrouerue
[
L
1
DOyHKIHIIT — «
Bxoma 11 1_
-
AKTHBHBIT :|25 PrB2
YpOBEHb .
Kiemma « Bxom 11» Bxoma 11 @ n n | :
o ° so» | I ABP sxniouerue
Komano. sxnoenue
«I» Tepab. Bx.1 Tso3Bp. BX.11

Brew. cuznan
Breu. omxniovenue

5
4
3 Komarno. omxiiouerue
2
1
[

PucyHok N.28 — lNporpaMmmupyemble BXoAb!
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NO| TasImrs-1 Beisog OHM
PH YCKOPEHUH

OHM Ia

Vo otH. Usc 1_I
|

bnokuposka OHM
pu Heucnp. TH

| cmynens

Hanpae.

i
I3 @

NO| Is>ImT3-1 Brisost OHM
TIPH YCKOPEHHH

OHM I8
otH. Uca

no

brnoxuposka OHM
npu Hencnp. TH

| cmynens

[~

7
] OHMMT3-1] 1 |

Hanpae.

e

NO| IcsImrs-i Brisost OHM
TIPH YCKOPEHHH

OHM Ic
otH. UAB

no

bnoknposka OHM
npu Hewcnp. TH

| cmynens

]
| J.

bnox. OHM
MT3-1 (omep)

28

Hanpaen.

e

| 8 |Heucnp. TH

PucyHok U.29 — OpraH Hanpaenexnus MowHoct MT3-1 (ans MT3-2 BbINOSIHEHO @HANOMMYHO)

Kienmia i
«C6pocy
o —
” ! J_/J_l_ 13,14,15,16,17,
20mc e COpoe | 19222627

Kaomxa «Copocy

JIC «CBpoc»

PucyHok 1.30 — Cbpoc curHanusaumm

T/ =
1 @
| 12]prIB

[25]priB CB

‘ 25 ‘OTKII. CB npu BHP,

PucyHok WN.31 — Pa3beanHeHune
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MPUJTOXXEHWE K
(cnpaBo4HoE)

MpyumnHbI cpabaTbiBaHWsl YCTPOMCTBA Ha OTKJlOUEHNe

Tabnuua K.1

NO MpuymHa cpabaTbiBaHWs KpaTkoe 0603Ha4eHue
1 | OTkAo4YeHne oT K4va OTKAOYEHNE OT K/IHoYa
2 | OTKItOYEeHWE MO KOMaHAe OT IMHUWN CBS3N OTtkntoyenune no J1C
3 | Otkntoyenue ot TY OTkntoyeHne ot TY
4 | MT3-1 MT3-1

5 | MT3-2 MT3-2

6 | MT3-3 MT3-3

7 | Yckopenue MT3-1 YckopeHve MT3-1
8 | YckopeHue MT3-2 YckopeHve MT3-2
9 | YckopeHue MT3-3 YckopeHne MT3-3
10 | J13W N3

11 | 3MH 3MH

12 | 30N 3Mn

13 | 300 300

14 | Adyrosas 3awuTa [yrosas 3awputa
15 | OcH.3aw.Tp-pa OcH.3au.Tp-pa

16 | Bxoa YPOB Bxon YPOB

17 | OtkntoyeHune ot Bxoaa «Bxop 1» Bxopn 1*

18 | OtkntoueHune ot Bxoaa «Bxop 2» Bxopn 2*

19 | OtkntoyeHune ot Bxoaa «Bxop 3» Bxopn 3*

20 | OTkntoyeHue ot Bxoda «Bxop 4» Bxopn 4*

21 | OTkntoyeHue ot Bxoaa «Bxop 5» Bxopn 5*

22 | OTkno4YeHne oT BXoaa «Bxop 6» Bxopn 6*

23 | OTko4YeHUe oT BXoAda «Bxon 7» Bxopn 7*

24 | OTkoyYeHne oT Bxoaa «Bxon 8» Bxopn 8*

25 | OTkntoyeHune ot Bxoda «Bxop 9» Bxopn 9*

26 | OTkntoyeHue ot Bxoaa «Bxoa 10» Bxopn 10*

27 | OTkno4YeHne oT Bxoaa «Bxoa 11» Bxop 11*

28 | HecaHKUMOHMPOBaHHOE OTKOYeHUEe HecaHkL.0TK.

* - HaANUCb NporpamMMMpyeT Nosb3oBaTesb (B Tabnmue NpMBeAEHO 3HAYEHME «MO YMOMYaHUIO»)
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MPUJTOXXEHWE J1
(cnpaBo4HoE)

MpyYmnHbI cpabaTbiBaHWsl YCTPOMCTBA Ha BK/IOYEHME

Tabnuua J1.1

NO MpuymHa cpabaTbiBaHWs KpaTkoe 0603HaqeHue
1 BktoyeHue oT KntoYa BkitoyeHue oT KntoYa
2 BkitoyeHne no KoMmaHae OT JIMHUKU CBSI3U BkntoueHue no J1C

3 BkntoueHue ot TY BkntoyeHue ot TY

4 BkntoyeHue ot AlNB AlB

5 [ BrntodveHue ot ABP (ans pexxuma «ABP-Bxoa») ABP

6 | BkntoyeHme npu BOCCTAHOBIEHNM HOPMasbHOro pexwuma nocne ABP BHP

7 BkntoyeHue oT Bxoaa «Bxoa 1» Bxop 1*

8 BkntoueHue oT Bxoaa «Bxop 2» Bxopn 2*

9 BkntoueHue ot Bxoaa «Bxop 3» Bxopn 3*

10 | BkntoyeHue ot Bxoaa «Bxopa 4» Bxopn 4*

11 | BknwoyeHue oT Bxoaa «Bxop 5» Bxop 5*

12 | BkntodeHue ot Bxoaa «Bxopa 6» Bxop 6*

13 | BkntodeHne ot Bxoaa «Bxopa 7» Bxopn 7*

14 | BkntodeHue ot Bxoaa «Bxopa 8» Bxop 8*

15 | BkntodeHue ot Bxoaa «Bxoa 9» Bxop 9*

16 | BkntoyeHue ot Bxoaa «Bxoa 10» Bxopn 10*

17 | BknoyeHue oT Bxoaa «Bxoa 11» Bxop 11*

18 | HecaHKUMOHWPOBaHHOE BKKOYEHUE HecaHku.BK/1.

* - HaANUCb NporpamMMMpyeT Nosb3oBaTesb (B Tabnmue NpUMBeAEHO 3HAYEHME «MO YMOMYaHUIO»)
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MPUJTOXXEHVE M
(cnpaBo4HoE)

TOYKM NOAKIIOYEHNS perncTpaTopa cobbITuin

Tabnuua M.1

NO OnucaHue
1 | Myck MT3-1

2 | Nyck MT3-2

3 | CpabatbiBaHne MT3-1

4 | CpabatbiBaHne MT3-2

5 | MNyck MT3-3

6 | CpabatbiBaHne MT3-3

7 | NMyck N3LU

8 Bxop «bnoknposka J13L 1»

9 | CpabatbiBaHue JI3LU

10 [ CpabatbiBaHue 309

11 | Bxog «bnokuposka J13LU 2»

12 | MNyck 300

13 | Myck TokoBbIX 3awmT (MT3, J13LL), AeMCTBYIOWMX Ha OTKOYEHME
14 | MNyck 3awmTbl (CBOAHBIN CMrHAN)
15 | Bxoa «ProO»

16 | MNyck MT3 N0 HanNpsKeHUIO

17 | Btopoii Habop ycTaBok

18 | bnoknposka MT3-1 (onep.)

19 | Bnoknposka 309 (onep.)

20 | bnokumposka YPOB (onep.)

21 | bnokmposka 3MH (onep.)

22 | bnokuposka MT3-2 (onep.)

23 | bnokupoBka 3awmTtbl o1 033 (onep.)
24 | bnokuposka AlB (onep.)

25 | bnokuposka MT3-3 (onep.)

26 | bnokmpoBka BKAo4eHus (onep.)
27 | bnokmposka OHM MT3-1 (onep.)
28 | bnokuposka TY (onep.)

29 | bnokuposka J13LL (onep.)

30 | bnokmposka ABP (onep.)

31 | bnokmposka OHM MT3-2 (onep.)
32 | HencnpasHocTb TH (cBOAHbIN cnrHan)
33 | Myck 3MH

34 | CpabatbiBaHue 3MH

35 | Pene «Pene 1»

36 | Pene «Pene 2»

37 | Pene «Pene 3»

38 | Pene «Pene 4»

39 [ Cbpoc OT NMHMK CBSA3M

40 | Bxop «PIB»

41 | YcnewHoe TecTMpoBaHue

42 | Pene «ABapuiHoe OTKIOYEHME>
43 | PaspelueHne TY

44 | OTKIIOYEHME OT JIMHUKU CBA3M

45 | KoMaHAHOE OTK/YEHUS

46 | Pene «CurHanusaums»

47 | Bxoa «OTK/04YeHMe oT TY»

48 | Bxoa «OTK/IOYEHWE OT KoYa»
49 | Bxog «[yrosas 3alwmTa»

50 | POK (pene dvkcaumm koMaHabl «BKAOUUTL>)

(o]
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51 | C6ol nuTaHus

52 | Bxog «Cbpoc curHanusauum»

53 | Astomart LUM oTKao4eH

54 | Bxoa «CurHan ayroBon 3aliuThbl»

55 | Pene «Pene 5»

56 | Pene «Pene 6»

57 | Pene «Pene 7»

58 [ Pene «OTKNOUYNTL»

59 | Pene «Bknountb»

60 [ Pene «YPOB»

61 | Bxoa «Bxon YPOB»

62 | Bxon «BkntoyeHue OT Koya»

63 | KHonka «Cbpoc»

64 | Hanuuume HanpspkeHus Ha cekummn

65 | MNyck BHP

66 | bnoknposka 3MH (0T KHOMNKK)

67 | bnoknposka ABP (0T KHOMKM)

68 | bnokuposka AMB (0T KHOMKK)

69 | Bnoknposka 3MH (cBOAHbIV curHan)

70 | Myck 3awmTbl oT 033

71 | CpabatbiBaHue 3awmntbl 0T 033

72 | HecaHKUMOHWPOBAHHOE OTK/IKOYEHME

73 | Bxoa «OTK/IOYEHME OT OCHOBHbIX 3aLUMT TpaHcdopMaTopa»
74 | Pene «ABP BKn.»

75 | BKkoyeHue oT IMHUKM CBS3N

76 | Bxog «Bxoa 1» (€ y4ETOM aKTMBHOMO YPOBHS)
77 | Bxog «Bxop 2» (€ y4ETOM aKTMBHOMO YPOBHS)
78 | Bxog «Bxoa 3» (€ y4ETOM aKTMBHOMO YPOBHS)
79 | Bxog «Bxoa 4» (C y4ETOM aKTMBHOMO YPOBHS)
80 [ Bxoa «Bxop 5» (C y4€TOM aKTMBHOIO YPOBHS)
81 [ Bxoa «Bxog 6» (C y4ETOM aKTMBHOIO YPOBHS)
82 | Bxoa «Bxog 7» (C y4€TOM aKTMBHOIO YPOBHS)
83 | Bxoa «Bxog 8» (C y4ETOM aKTMBHOIO YPOBHS)
84 | Bxoa «Bxog 9» (C y4€TOM aKTUBHOIO YPOBHS)
85 | Bxoa «Bxog 10» (C y4€TOM aKTUBHOMO YPOBHS)
86 | Bxoa «Bxog 11» (C y4€TOM aKTUBHOMO YPOBHS)
87 | OTkntoveHne pesepsa npv BHP

88 | BkntoyeHune seoga npu BHP

89 | brnokuposka AlB (CBOAHLIA curHan)

90 | CpabaTtbiBaHue AlB

91 | Bxoa «BkntoyeHue ot TY»

92 | bnokmposka YPOB (0T KHOMKM)

93 | CpabaTbiBaH1e AyroBON 3aLuuThl

94 | 3apgepxka BKIOYEHMS

95 | 3agepxka OTKIOYEHNS

96 | brnokmpoBska Aayroson 3awmTbl (onep.)

97 | bnokmposka J13LL (0T KHOMKK)

98 | brnokmposka ABP (cBOAHbIV curHan)

99 [ BkntoyeHwue ot ABP (ot Bxoaa)

100 | Myck 3MM no yray

101 | FoTOBHOCTb pe3epBa

102 | Myck 3MMM (cBOAHLIN)

103 | CpabatbiBaHue 3I1M1

104 | Myck 3MM no HanpaBneHO MOLLHOCTK

105 | YcnewHoe ABP

106 [ Bnokuposka 3I1M (onep.)

107 [ bnoknpoBka ynpasneHus (onep.)

108 | Het rotoBHOCTM pe3epBa (OT BXoaa)
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109 | CocrosiHue PIB2

110 | AsTomaT TH oTknto4veH

111 | HecaHKUMOHNPOBAHHOE BKOYEHWNE

112 | HencnpasHocTb TH: U2>

113 | MNyck 3MH no Toky

114 | Coli BBOA rOTOB K paboTe B Ka4ecTBe OCHOBHOIO
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MPUJTOXXEHWE H
(obszaTensHoe)

MHdopMaums 06 obecneyeHnm coBMeCTUMOCTH C YCTPOMUCTBOM «Cupuyc-2-B»

[ns obecneyeHnss COBMECTMMOCTU C YCTpOMCTBaMu «Cupuyc-2-B» HeobxoauMo 3afaTb YCTaBKM B COOT-
BETCTBUM C Tabnuuen H.1.

Tabnuua H.1 — YcTaBku ang obecrneyeHns CoBMeCTUMOCTU

Bxoabl Bxona 1 QyHKUMS BHelwu.oTKN.

AKTMB.YpPOBEHb «1»
Tepas, C 0,02
Tso3sp, C 0,00
YPOB BKJ1
AlB OTKJI
ABP OTKJI
Nmsa 3almTa WuH

Bxop 2 QyHKUMS BHelu.curHan
AKTMB.ypPOBEHb «1»

Bxop 3 QyHKUMS bnok.3MH
AKTMB.ypPOBEHb «0»
Tepas, C 0,02
Tso3sp, C 0,00

Bxon 4 QyHKUMS bnok.AlNB
AKTMB.ypPOBEHb «1»
Tepas, C 0,02
Tso3sp, C 0,00

Bxoa 5 QyHKUMS BHew.oTk.
AKTMB.YpPOBEHb «1»
Tepas, C 0,02
Tso3sp, C 0,00

Bxon 6 QyHKUMS bnok.ABP
AKTMB.ypOBEHb «0»
Tepas, C 0,02
Tso3sp, C 0,00

Bxopn 7 QyHKUMS Bnok.OHM1
AKTMB.ypOBEHb «1»
Tcpas, C 0,02
Tgozsr, C 0,00

Bxoa 8 QyHKUNS Bnok.OHM2
AKTMB.YpOBEHb «1»
Tcpas, C 0,02
Tso3sp, C 0,00

Bxoa 9 QyHKUMS bnok.ABP
AKTVB.YpOBEHb «1»
Tepas, C 0,02
Tso3sp, C 10,00
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MpopomkeHue Tabnumupl H.1

Bxop 10 QyHKUMS Bkn.ot ABP

AKTMB.YpPOBEHb «1»

Tepas, C 0,02

Tpossp, C 0,00

Nmsa Bkn.ot ABPT
Bxoa 11 QyHKUMS He noakn.

Pene Pene 3 Touka PMNoO

Tepas, C 0,00

Tpossp, C 0,00

Pexxum be3 dukcauum
Pene 4 Touka PIB

Tepas, C 0,00

Tpo3sp., C 0,00

Pexxum be3 dukcauum
Pene 5 Touka OTkn.CB BHP

Tepas, C 0,00

Tpo3sp., C 0,00

Pexxum be3 dukcauum
Pene 6 Touka Myck no U

Tepas, C 0,00

Tpossp, C 0,00

Pexxum be3 dukcauum
Pene 7 Touka KoHTp.Uck

Tepas, C 0,00

Tpossr, C 0,00

Pexxum be3 dukcauum

YcTaBKku BbIkIlOHaTeNs YnpasneHue BKJ1
Pa3spelueHne TY Bcerna
SM0O2 OTKJI
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