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HacTosluee pykoBOACTBO MO 3KCM/lyaTaumy npefHa3HayeHo A1 03HAKOMJIEHMS] C BO3MOXHOCTSIMU, NMPUH-
umMnamMu paboTbl, KOHCTPYKUMEN M MpaBuiaMu 3KCryaTauuu, XpaHEHWsl, TPAHCMOPTMPOBaHMS U yTUAM3aLmu
MMKPOMPOLIECCOPHbIX YCTPOWCTB 3aWmnThl «Cupuyc-2-J1» n «Cupuyc-21-J1».

HacTosilee pykoBOACTBO MO 3KCMyaTauMM pacrnpoCTPaHSETCS Ha MMKPOMPOLIECCOPHbIE YCTPOMCTBA 3a-
WnTbl «Cnpnyc-2-J1» n «Cupuyc-21-J1», UMeHyeMble B AafibHEMLIEM — «YCTPOWCTBa». B Tex MecTax pyKkOBOACTBa,
rAe OMMCBLIBAIOTCS pasnnums Mexay «Cupuyc-2-J1» n «Cupuyc-21-J1», 3Tu yCTpOWCTBa UMEHYIOTCS «YCTPONCTBO
«Cupunyc-2-J1»» n «ycTponcteo «Cupnyc-21-J1»», CoOoTBETCTBEHHO.

Mpun akcnnyaTauum yCTpOMUCTBa, KpoMe TpeboBaHUM AaHHOMO PyKOBOACTBA MO 3KCM/lyaTauuu, Heobxoau-
MO cobnogatb obwme TpeboBaHUS, YCTaHaBIMBAEMbIE WHCTPYKUMSMW M NpaBWiaMM 3KCMyaTauum YCTPONCTB
peneHon 3aluTbl U aBTOMATUKU SHEPTOCUCTEM.

K akcnnyaTaumm MUKpPOMPOLECCOPHBIX YCTPOWCTB 3alUnThbl AOMYCKATCS nnua, UsyumsluMe HacTosiee P3
W npolueaLme NpoBePKY 3HAHMIN NPaBU TEXHUKN BE30MACHOCTM W 3KCM/yaTaUMM 3NEKTPOYCTaHOBOK 3/1EKTpUYE-
CKMX CTAHUMI 1 NOACTaHLMN.

Mepen ycTaHOBKOWM YCTPOMCTBA PEKOMEHAYETCS NPOM3BECTY MPOBEPKY €ro TEXHUUECKMX XapaKTepUCTUK B
nabopaTopHbIX YCIIOBUSIX.

BWMHT 3a3eMfieHnst yCTPOWCTBA AOMKEH OblTb COEAMHEH C KOHTYPOM 3a3eMileHusl NMOACTaHUUM MefHbIM
MPOBOZIOM CEYEHNEM HE MeHee 2 MM2.

KaTeropuuecku 3anpeLiaeTcs noakItYeHne YCTPOMCTB C UCMOSIHEHWEM MO HaMPSKEHUIO OnepaTUBHOMO
nutaHns 24, 48 n 110 B nocTOSIHHOrO TOKa K onepaTMBHOMY HanpsbkeHuto 220 B, Tak Kak 3TO MpuBOAWUT K
BbIXO/ly YCTPOWCTBa U3 CTpOS.

KOHCTpYKUMS1 YCTPOWCTBa BbIMOSIHEHA MO MOAY/bHOMY MPUHLMMNY, MO3BOASIOWEMY MOCTaBNATb YCTPON-
CTBa C pasnMYHON anmnapaTHOM KOHGUrypaumen. KoHburypaumst ycTpoicTea Ao/mkHa o6ecneumBaTh BbIMOSHEHNE
yHKUMIN P3A KOHKPETHOIO MPUCOEAMHEHUS U COrNacoBbIBaTbCS NPU 0DOPMIIEHMM 3aKa3a Ha MOCTaBKy.

MonHoe Ha3BaHWe YCTPOMCTBa COCTOMT U3 CNIEAYIOLMX 3IEMEHTOB:
YcTpoiictBo «Cupuyc-2-JIx-tA-nnnB-ss» unn «Cupuyc-21-71-tA-nnnB-ss», roe
«Cupuyc-2-J1» unn «Cupuyc-21-J1» — ppMeHHoe Ha3BaHMe YCTPOWCTBa,
X — pa3mep kopnyca (Y — YKOpOY€eHHbII);
tA — UCNoHEHWE YCTPOMCTBA MO HOMMHAMILHOMY TOKY BTOPUYHON 06MOTKM TT:
1A — ans HoMuHanbHOro Toka 1 A;
5A — Ans HOMMHaNBLHOro ToKa 5 A;
NNNB — UCMONTHEHME YCTPONCTBA MO HaMPS)KEHUIO OMNEPAaTUBHOIO TOKa:
24B — ansa HanpsbkeHus nuTaHus 24 B NOCTOSIHHOrO TOKa;
48B — ans HanpshkeHus nuTaHns 48 B NOCTOSIHHOrO TOKa;
110B — ang HanpsbkeHns nutadms 110 B NOCTOSIHHOrO TOKa;
220B — gnsl HanpspkeHust nuTaHus 220 B noCTOSIHHOIO Mn NepeMeHHOro ToKa;
SS — UCMOJTHEHNE YCTPOWCTBA MO TPETLEMY MHTEPGENCY IMHNM CBA3U:
N0 — 6e3 TpeTbero UHTepdeiica;
N1 — ans ucnonHeHust ¢ MHTepdeicom RS485.

MpumMep 3anucu ycTpoicTBa «Cupuyc-2-J1» B 06bIYHOM KOPMYyCe, C HanpshKEHWEM OMepaTUBHOIO NMUTAHUS
220 B, HOMWHanNbHbIM TOKOM TT 5 A 1 aononHuTenbHbIM UHTEpdelicoM RS485 npu 3akase:

«MU1KpPOMNpOLIECCOPHOE YCTPOMCTBO 3alnThbl «Cupuyc-2-J1-5A-220B-U1»
TY 3433-002-54933521-2009».
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CokpalleHus, Ucrnonb3yeMble B TEKCTE:
ALM — aHanoro-undpoBoit NpeobpasoBaTess;
AYP — aBTOMaTU4YECKas YaCTOTHasA pa3rpysKka;
Bl — 6nok nuTaHus;
30® — 3awmTa oT 0bpbiBa da3;
UMC — nHTerpanbHas MMKpocxeMma;
K3 — KopoTKOe 3aMbIKaHue;
KPY — KOMMNEKTHOE pacrnpeaennTesibHOE YCTPOMCTBO;
JI3LU — nornyeckas 3awuTa LWKH;
MT3 — MakcMMarnbHasa TOKOBas 3alUuUTa;
033 - ogHodhazHoe 3aMblkaHNe Ha 3eMIo;
O3Y — onepaTUBHOE 3aroMMHaloLLIEE YCTPOWCTBO;
M3Y — NoCcTosIHHOE 3anoMMHaloLLee YCTPOMCTBO;
P3A — peneiHas 3allUTa U aBTOMATUKA;
PINB — pene nono)eHus BbIKNIOYATENS — «BK/IIOUEHO>;
PO — pene NonoXxeHus BbIKKYATENS — «OTK/IIOYEHO>»;
TT, UTT — n3mepuTenbHbIM TpaHcopMaTop ToKa;
YAIB — yacToTHOEe aBTOMaTMYeCcKoe NOBTOPHOE BKKOYEHHUE;
YPOB — yCTpOWCTBO pe3epB1pOBaHMst 0TKA30B BbIKOUYaTeNs;
LY — WKHbI yripaBneHus;
DHI1 — 3HeproHe3asucumas namsThb.
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1 OMNUCAHUE N PABOTA

1.1 Ha3HauyeHue usgenus

1.1.1 YcTpoicTBO npeaHa3HaYeHo AN BbIMOSHEHMST DYHKUMIA peneHon 3aluMTbl, aBTOMATUKK, Ynpas-
NEHWsI U CUrHan3aUmMn NpUCoOeanHeHNn HanpsikeHnem 3-35 kB.

YCTpoWCTBO ycTaHaBnmMBaeTcs B peneliHbix otcekax KPY, KPYH u KCO, Ha naHensx u B wwkadax B peneu-
HbIX 3anax M MNyabTaxX YNpaBieHUs1 3MEKTPOCTaHUMA M MoACTaHUMA 6-35 KB. YCTpOMCTBO npeaHasHayeHo Ans
3alMThl BO3AYLWHbIX U KabeslbHbIX IMHUIA, a Takke TpaHChopMaTopoB, Npeobpa3oBaTe/ibHbIX arperaToB U T.4.

1.1.2 YcTpoicTBO SABNSETCS KOMBUHMPOBAHHLIM MUKPOMPOLIECCOPHBIM TEPMUHAMIOM PENENHON 3alUnTbl U
ABTOMaTUKM.

MpUMeHeHNe B YCTPOMCTBE MOAY/IbHOM MYyfbTUIPOLIECCOPHOW apXUTEKTYpPbl Hapsiay C COBPEMEHHbLIMU
TEXHONOMMAMM MOBEPXHOCTHOrO MOHTaXka 06ecneymBaloT BbICOKYHD HAAEXHOCTb, 6O0MbLUYI0 BbIYMCIUTENbHYIO
MOLLHOCTb M BbICTPOAENCTBME, @ TaKXXe BbICOKYID TOUYHOCTb U3MEPEHMWSI SNEKTPUYECKMX BEIMYMH U BPEMEHHBIX
WHTEpBAJIOB, YTO AAET BO3MOXHOCTb CHU3WUTb CTYMEHU CENIEKTUBHOCTU U MOBLICUTb YYBCTBUTENbHOCTb TEPMUHA-
na.

1.1.3 Peanu3oBaHHblE B YCTPOMCTBE aNropuUTMbl (PYHKLMIA 3aLUMTbI MU AaBTOMATUKK, @ TaKXXe CXeMbl Moa-
KJIIOUEHMS] YCTPOMCTBa pa3paboTaHbl Mo TpeboBaHUAM K OTEYECTBEHHbIM cucTeMaM P3A B COTpyAHMYECTBE C
NpeacTaBUTENSIMA SHEPIOCUCTEM U MPOEKTHbLIX MHCTUTYTOB, YTO obecrneunBaeT COBMECTUMOCTb C annapaTypown,
BbINOSIHEHHOM HA Pa3fIMYHOM 3/1IEMEHTHONM 6a3e, a TakXke 0bneryaeT BHeAPEHUE HOBOW TEXHWUKM MPOEKTUPOBLLN-
KaM 1 3KCM/lyaTauMOHHOMY MEepCoHary.

1.1.4 YcTpoiCcTBO MOXET NMPUMEHATbCS ANS 3allMTbl 3MIEMEHTOB pacnpeaenMTeNibHbIX CETEW Kak CaMo-
CTOSAITENIbHOE YCTPOWCTBO, Tak M COBMECTHO C ApyrMMuM ycTporcTBamu P3A (Hanpumep, AyroBOM 3allMTOM,
3alMTON OT 0AHOMA3HbIX 3aMblKaHWUIA Ha 3EMJIIO, 3aLUWUTON LWH U T.4.).

1.1.5 YcTponctBo obecneunBaeT creayoLwme sKCrTyaTauMoHHbIE BO3MOXHOCTMY:

—  BbINOJSIHEHME (DYHKUMIA 3aLUMUT, aBTOMATUKN U YNpaBrieHus, onpeaenenHbix MY n MT3;

—  3afaHve BHYTpeHHel KoHdurypauun (BBOA/BbIBOA 3aLUUT U aBTOMATUKK, BbIGOP 3aLUWUTHBIX Xa-
PaKTepPUCTUK U T.4.);

—  BBOA W XpaHEeHWe YCTaBOK 3alUMT M aBTOMATUKW;

—  KOHTPOSib U MHAMKALMIO MOSIOXKEHUSI BbIKNOUATENS, @ TakKe KOHTPOJSb UCMPaBHOCTM ero Lenen
yrnpaBneHus;

—  onpeaeneHune MecTa NOBPEXAEHUS NMHUM (ANS BO3AYLUHbIX JIMHWUI);

— nepepadvy napameTpoB aBapun, BBOA U U3MEHEHWE YCTaBOK MO JINHUN CBA3N;

—  HEnpepbIBHbIN ONEpPaTUBHBIA KOHTPO/b paboTocnocobHOCTH (CaMOANArHOCTMKY) B TEUEHME BCErO
BpeMeHn paboThbl;

—  B/IOKMPOBKY BCEX BbIXOAOB MNPV HEMCMPABHOCTM YCTPOMCTBA ANS UCKNIOUYEHNS NTOXKHBIX CpabaThbl-
BaHUI;

—  NOMy4yeHWe AMCKPETHbIX CUIHAMOB yMnpaBfeHWs M 6M0KMPOBOK, BblAady KOMaHz ynpaBieHus,
aBapuiMHON 1 NpeaynpeanTeNbHOW CUMHANM3aUmu;

—  ranbBaHW4ecKyl pasBs3Ky BCEX BXOAOB M BbIXOAOB, BK/OYas nuTaHue, aAns obecneveHus BbiCo-
KOW MOMEX03aLLMLLEHHOCTH;

—  BbICOKOE COMpOTMB/IEHME M MPOYHOCTb M30NSLUMW BXOAOB W BbIXOAOB OTHOCMTENbHO KOpryca M
Mexay coboin Ansi MOBbILLEHWUS YCTOMYMBOCTM YCTPOMCTBA K MepeHanpsiKeHUsIM, BO3HUKAIOLLUM
BO BTOPUYHBIX Liensax KPY.

1.1.6 ®yHKUMM 3aLUUTBI, BbIMOSTHSIEMbIE YCTPOMNCTBOM:

—  TpexcTyneH4yaTasi MakcuMasbHas TokoBas 3awmTta (MT3) oT MexaydasHbIX NOBPEXAEHUN C KOH-
TponeM ABYX Win Tpex asHbIX TOKOB;

—  aBTOMAaTMYECKMI BBOA YCKOPEHMS NOBbIX CTyneHen MT3 npu Nto6oM BKIOYEHUM BbIK/IOYATENS;

—  3awwmTa oT 0bpbiBa a3kl nuTaowero ¢puaepa (300);

—  3aluuTa oT ofHOoda3HbIX 3aMblkaHUi Ha 3eMnto (033) No CyMMe BbICILIMX FapMOHMUK;

—  3awWwmTa OT 0AHOMA3HbIX 3aMbIKaHWUI Ha 3€MJTI0 MO TOKY OCHOBHOW YacToThl;

—  BblJaya curHana nycka MT3 ans opraHvM3aumm NOrMyecKon 3allnTbl LWKH.

1.1.7 ®yHKUMM aBTOMATMKM, BbIMOSIHSIEMbIE YCTPOUCTBOM:

—  onepauuy OTKJIIOYEHWS M BKJIIOYEHMSI BbIK/OYATENS MO BHELHMM KOMaHAaM C 3aluToi OT MHO-
FOKPATHbIX BK/IOUYEHWI BbIKOYATENS

—  BO3MOXXHOCTb MOAKMIOYEHWUS BHELHUX 3alUMT, HAaNpUMep, AyroBOi, UK OT ofHOda3HbIX 3aMblKa-
HWUIA Ha 3eMIo;

—  ¢opmupoBaHue curHana YPOB nipu oTkasax CBOEro BbIKIOuaTenNs;

—  oAHo- nnu asykpatHoe AllB;

—  WUCNOSHEeHWe BHeLlHuX curHanos AYP n YATIB.

1.1.8 [lononHuTenbHble CepBUCHbIE (PYHKLMM:
—  ornpepeneHne MecTa noepexaeHusl Npu cpabatbiBaHnmn MT3;
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—  dumKcaumsi TOKOB B MOMEHT aBapuu;

—  JononHuTenbHas cTyrneHb MT3-4 ang peanusaumn «afgpecHoro» OTKIYEHUS WU CUrHanusaumm
ANUTENbHbIX NEpPErpysok;

—  M3MepeHMe BpeMeHn cpabaTbiBaHWNS 3aLUUThl U OTKIIIOYEHNS BbIKNOYaTENS;

—  BCTPOEHHble Yacbl-KaneHaaphb;

—  BO3MOXXHOCTb BCTpamBaHWs YCTPOWCTBa B CUCTEMY €AMHOIO TOYHOIrO BPEMEHW CTaHLUMM WK NOA-
CTaHUWK;

—  U3MepeHue TeKyLwmx asHbIX TOKOB;

—  [OMOJIHUTENbHbIE penie U CBETOANOABI C (PyHKLIMEN, 3alaHHON NONb30BATENEM;

—  umdpoBoit ocumnniorpad;

—  peructpaTtop CobbITwiA.

1.1.9 YcTpoicTBO NpOM3BOAMT U3MEPEHME 3NEKTPUYECKMX NapaMeTPOB BXOAHbLIX aHaforoBbIX CUrHaNoB
(hasHbIx TokOB I, Is, I; TOKA HyNeBOW MOCNEA0BATENbHOCTU 31 a TakXe BblUMCIIEHWE TOKa 06paTHOW nocneao-
BaTENbHOCTU L.

Mpn OTCYTCTBMM M3MEpPUTENbHOro TpaHcopMaTopa Toka B ¢ase B Tok ¢asbl B paccumThiBaeTca no gop-
myne

I,=—1,-1, 1)

Mpy U3MepeHMsIX OCYLLECTBISIETCS KOMMEHCALUMS aneproanYeckoi COCTaBNSIIOWEN, a Takoke dhuibTpaums
BbICLUMX FAPMOHWK BXOAHbIX CUrHanoB. [nsi CpaBHEHMSI C YCTAaBKaMW 3alUMT WUCMONb3YETCS TONbKO AEWCTBYHOLLEE
3HaYyeHMe NepBol rapMOHMKN BXOAHbIX CUrHAsIoB.

[nsa yCTpaHeHWs CyLUEeCTBEHHOIO M3MEHEHMs TOKa cpabaTbiBaHWS 3aliMTbl MPU HACbIWEHUM MEPBUYHbIX
TpaHCcchOpMaTOPOB TOKa B YCTPOWCTBE NpeayCMOTPEHO BOCCTAaHOB/IEHWE CUHYCOMAANbHOW (hOpMbl TOKa BMSIOTb A0
50% norpewHoctn TT.

1.1.10 dnemeHTHas 6a3a BXOAHbLIX W BLIXOAHbIX Lienei obecrneymBaeT COBMECTMMOCTb YCTPOWCTBA C Jito-
6bIMM YCTPOMCTBAMM 3aLUMTHl M @aBTOMATUKM PasHbIX NMPOM3BOAMTENEN — 3MIEKTPOMEXaHNYECKUMMU, SNIEKTPOHHBIMM,
MMKPOMPOLIECCOPHBIMM, @ TakXKe ConpshKeHne CO CTaHAAPTHBIMU KaHanaMun TenemMexaHmku.

1.1.11 YCTpoWCTBO MMEET KaHanbl CBS3W ANst Nepeaayn Ha KOMMNbOTEP AaHHbLIX aBapUIAHbIX OTKIIKOUEHMUN,
NMpoOCMOTPa M W3MEHEHMWs] YCTaBOK, KOHTPOMNS TEKYLUEero COCTOSIHWUSI YCTPOWMCTBA, @ TakXke AMCTaHLMOHHOro
yrnpaBfieHus BbIKNIOYaTENEM.

1.1.12 YCTpOWCTBO MOXET MOCTABNATLCS CaMOCTOATENIbHO ASIS1 UCMOSIb30BaHWsl Ha AENCTBYHOWMX 06bek-
Tax MpY MX MOAEPHU3ALMM WU PEKOHCTPYKUMM. KpoMe TOoro, YCTPOMCTBO MOXET BXOAMTb B KOMIMJIEKTHbIE
NOCTaBKM MpU KanuTasbHOM CTPOUTENBLCTBE SNEKTPO3HEPreTUYECKNX 06beKTOB.

1.1.13 YcTpoiicTBa W3roTaBAMBAOTCA B KIMMatudeckoM wucnonHeHun YXM3.1 no TOCT 15543.1 nu
FOCT 15150:

—  BepxHee paboyee 3Ha4YeHWe TEMMNEpPaTypbl OKPYXKatoLWEro Bo3ayxa npv akcnayaTtaummn +55°C;

—  HwxkHee pabouyee 3Ha4YeHWe TemnepaTypbl OKPYXKaloLWero Bo3dyxa Mpu 3KCnayaTaumm MUHYC
20°C;

—  HWXHee npegenbHoe paboyee 3HayeHWe TemnepaTypbl OKpYXKalowero Bo3ayxa npu akcniayaTta-
umm MuHyc 40°C (Npu CHWDXKEHUU TemnepaTypbl Hke MUHYC 20°C OCHOBHbIE (PYHKLIMW 3alUUTh
COXpaHAITCS, HO UHdOpMaLus, oTobpaXkaeMas Ha XUAKOKPUCTANIMYECKOM MHAMKATOpe, CTaHo-
BMTCSl HEYUMTAEMOW);

—  OTHOCUTESNbHas BNaXHOCTb nNpn +25°C — o 98%.

1.1.14 HoMuHanbHble paboune 3HAYEHUS MEXAHUYECKUX BHELUHMX BO3AEWCTBYIOLIMX (haKTOpoB — MO
FOCT 17516.1 ansa rpynnbl MEXaHWUYECKOrO UCNONHEHNS M7:

—  CMHycompanbHas Bubpauus B AvanasoHe 4yactoT ot 0,5 go 100 'y ¢ aMnauTyaon yckopeHus
10 m/c? (1g), cTeneHb xectkoctvt 10a;

—  yAapbl MHOTOKPATHOrO AECTBUS C MUKOBBLIM yAapHbIM yckopeHneM 30 mM/c? (3g) v AnUTENbHO-
CTbto AencTeusl oT 2 Ao 20 Mc, cTeneHb XKeCTKocTK 1.

1.1.15 YcTpoicTBO NpeaHa3HaYvyeHo Ans 3KChayaTaummn B CeayowWwmx YCroBUsIX:

—  BbICOTA Haj ypoBHeM Mops He 6onee 2000 M, NpY UCMONb30BaHUM Ha 60MbLLUEN BbICOTE HEOBXO-
AMMO WCMOJb30BaTb MOMPaBOYHbIN KO3MMUUMEHT, YUMTBLIBAIOLWIMA CHUXKEHWUE 3SNIEKTPUYECKON
NpoOYHOCTM n3onsaumun, cornacHo MOCT 15150;

—  OKpy)atollasl cpeda — HEB3PbLIBOOMNACHAs, He coaepykallasi TOKOMPOBOASLLEN MblIN, arpeCcCBHBIX
MapoB W rasos, paspyLlaloLLMX U30ASLUMIO U METANbI;

—  MeCTO YCTaHOBKM AO/MKHO ObiTb 3alUMLLEHO OT MonagaHus 6pbi3r, BoAbl, Macen, 3MynbCuiA, a
TaKXXe OT NPSIMOro BO3AENCTBUSI COJTHEYHOW paauaLmnu.
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1.2 TexHuuyeckue xapakTepucTuku

1.2.1 OcHOBHbIE NapaMeTpbl U pa3Mepbl

1.2.1.1 MuTaHWe yCTPOINCTBA OCYLIECTBMSETCS OT UCTOUYHUKA nepemeHHoro (oT 45 1o 55 ), NocTosiHHO-
ro WnM BbINPSIMIIEHHOrO ToKa HanpsbkeHueM 24, 48, 110 nam 220 B B 3aBUCUMMOCTM OT UCMONHEHMsI. Paboumin
AManasoH OTK/IOHEHUSI HanpshXeHust nuTaHna — +10/-20%.

1.2.1.2 MowHocTb, noTpebnsiemMas YCTPOMCTBOM OT MCTOYHMKA OMEpaTMBHOIO MOCTOSIHHOMO TOKa B Ae-
XYPHOM pexxume — He 6onee 7 BT, B pexuMe cpabaTbiBaHMS 3aWwmT — He 6onee 15 BT.

1.2.1.3 [abaputHble pa3Mepbl YCTPOWCTBa He npeBbiatoT 305x190x185 MM (ans ncnonHeHns «Cupuyc-
JTY» — 235%x190x185 MM).

1.2.1.4 Macca ycTpoicTBa 6e3 ynakoBkM He MpeBblaeT 7 Kr.

1.2.2 XapakTepucTuku
1.2.2.1 XapaKTepuCTVKK YCTPOMCTBA yKa3aHbl B Tabnuue 1.
1.2.2.2 [lononHuTenbHas norpewwHoCcTb U3MEPEHNST TOKOB, @ TakxKe AOMOSHUTEeNbHAs MOrpewHoCTb cpa-
6aTbiBaHNSA 6510Ka NpU U3MEHEHUM TeMNepPaTypbl OKpYXKatoLwei cpeabl B paboyeM ananasoHe He npeBblwaeT 1%
Ha kaxkable 10°C oTHocuTenbHO 20°C.
1.2.2.3 [lononHuTenbHas MorpelHoCcTb U3MEPEHNST TOKOB M cpabaTbiBaHWs 6n10Ka Npyv M3MEHEHWUU uda-
CTOTbl BXOJHbIX CUFHANoB B AnanasoHe oT 45 10 55 'y He npeBbilwaeT 2% Ha kaxabli 1 'y, oTHocuTenbHo 50 Iy,
1.2.2.4 YCTpoUCTBO He CcpabaTbiBAET NOXHO M HE MOBPEXAAETCS:
—  MpW CHATVM 1 NoJaye OnepaTMBHOIO TOKa, a TAaKXKE MpW NepepbiBax NUTaHUs Nto6oi AnUTeNbHO-
CTW C nocneayoLwmnM BOCCTAaHOBIIEHNEM;
—  MpV nogaye HanpsiXeHWUs ONepaTMBHOIO NMOCTOSIHHOMO TOKa 06paTHOMN NOMSAPHOCTY;
—  MpW 3aMblkaHMM Ha 3eMJTI0 Lienei ornepaTUBHOIO TOKa.
1.2.2.5 YcTpoiAcTBO 0becrneunBaeT XpaHeHVE NMapaMeTPOB HACTPOMKN U KOH(Urypauun 3alluT U aBToOMa-
TUKM (YCTAaBOK) B TedeHume BCero Cpoka ciy>bbl BHE 3aBUCMMOCTM OT Hann4Msl NUTAlOWEro HanpshkeHus. Xoa
4acoB W 3aMKCUPOBaHHbIE AaHHblE B MAMSATU COXPaHSOTCA NPy NponagaHumM onepaTtmMBHOrO NUTaHMUS Ha Bpems
[0 HECKOJIbKMX fleT.
1.2.2.6 YCTpOWCTBO BbINOSHSET DYHKUMM 3aLlMTLI CO CpabaTbiBaHWEM BLIXOAHBIX Pefie Npu MoJIHOM Npo-
nagaHuu onepaTMBHOrO NUTAHWS OT HOMUHAJILHOMO 3HAYeHUs:
— 0,6 c anga ucnonHenus 220 B;
— 0,2 c pns ncnonHenns 110 B;
— 0,05 c ansa ucnonHenunin 24 B n 48 B.
1.2.2.7 BpeMsi roTOBHOCTM YCTPOMCTBA K paboTe nocse nofgayv onepaTMBHOrO Toka He MpeBbILLAET:
— 0,4 c pna ucnonHeHuit 110 B n 220 B;
— 0,8 c ans ucnonHeHuin 24 B 1 48 B.
1.2.2.8 HapaboTka Ha 0oTka3 ycTpoiicTBa coctaBnsieT 100000 yacos.
1.2.2.9 CreneHb 3awwmThl, 06ecneumBaeMas obonoukoi yctpoicrsa, no FOCT 14254 cooTBETCTBYET:
—  IP42 no nnueBoi 1 60KOBbLIM NAHENSAM;
— IP20 no 3aaHel naHenm, KPoMe KJIEMM MOAKOYEHNS TOKOBbIX LIENEN.
1.2.2.10 JnekTpuyeckoe CONPOTUBIIEHNE WU30MALUMM MeEXAY He3aBUCUMbIMU 3EKTPUYECKMMM LENsSMU U
MeXay 3TUMKM LensiMm n KOpnycoMm B XONI0AHOM COCTOSIHUM COCTaBAsIeET:
—  He MeHee 100 MOM B HOpMasbHbIX KIMMaTUYECKMX YCITOBUAX;
—  He MeHee 1 MOM npw NOBBbILIEHHON BAAXHOCTU (OTHOCUTENbHAs BAXXHOCTb — 98%).
HopmanbHbIMKM KNIMMaTUYECKMMM YCITOBUSIMW CHUTAIOTCS:
—  TeMnepaTypa OKpyxatoLero sosayxa — (25+10)°C;
—  OTHOCUTENbHas BAAaXHOCTb — 0T 45 no 80%;
— atMocdepHoe fgasneHne — ot 630 go 800 MM pT. CT.
1.2.2.11 3SnekTpuyeckas n3onsiumMs Mexay HE3aBUCUMbIMU 3NEKTPUYECKMMN LENSIMU N MeXAy 3TUMKM Le-
NSMKU U KOPMYCOM B XOJIOAHOM COCTOSIHUM NPV HOPMasbHbIX KNMMaTudeckmnx ycnosumsx (n.1.2.2.10) 6e3 npobos u
nepekpbITUS BblAEPXXUBAET:
—  WCMbITaTeNbHOE HaMpsHKeHWe NepeMeHHOro Toka 2 KB (aeicTBytollee 3HadeHue) vactoTol 50 My
B TeyeHne 1 MuH;
—  WUMNyNbCHOE MCnblTaTeNlbHOe HanpsxeHne (Mo TPU UMMNybCa MOSIOXKMTENbHBIX U OTpULATENbHbIX)
C amnnuTyaon ao 5 kB, anuTenbHOCTbiO nepeaHero dpoHTa 1,2 MKC, ANMUTENbHOCTLIO MMMy bCa
50 MKC 1 neproaoM cnegoBaHUs UMMNYNbLCOB — 5 C.
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Tabnuua 1
HavmeHoBaHve napameTpa 3HayeHue
1 BxofHble aHanoroBble CUrHasbl:
YyacToTa NepeMeHHoro Toka, 'y 50 +0,5
4MCNO BXOAOB MO TOKY 4
HOMUWHanNbHbIN ToK da3 (I, Iz 1), A (ucnonHeHne 1 A) 1
(ucnonHeHmne 5 A) 5
MaKCMMaJTbHbI KOHTPONMPYEMbI ANANa30H TOKOB B ¢haszax, A (ucnonHeHne 1 A) 0,05 —40
(ucnonHeHne 5 A) 0,2 — 200
pabounii AManasoH ToKoB B dazax, A (ucnonHeHune 1 A) 0,2—40
(ucnonHeHmne 5 A) 1,0—200
OCHOBHasl OTHOCUTESIbHas NMOrpeLIHOCTb U3MEPEHNst TOKOB B ¢azax, % +3
MaKCMMalibHbI KOHTPOIMPYEMBbIV AMANA30H Toka 31, A 0,005 —5
pabounii AManas3oH Toka 3l A 0,020 — 5
OCHOBHas OTHOCUTESIbHAsi MOrPELLIHOCTb U3MepeHust Toka 3l % +5
TepMMYecKas CTOMKOCTb TOKOBbIX Lieneit a3 (I Is 1), A, He MeHee:
ANUTENbHO (ucnonHeHne 1 A) 3
(ucnonHeHne 5 A) 15
KpaTKoOBpeMeHHO (2 ) (ucnonHexmne 1 A) 40
(ucnonHeHne 5 A) 200
TEepMUYECKast CTOMKOCTb TOKOBOM Lienu 3I,C BXOAHBIX KEMM, A, HE MeHee:
ANUTENbHO 2
KpaTKkoBpeMeHHO (2 ¢) 5
noTpebnsieMast MOLLHOCTb BXOAHbIX LieMNeil B HOMWHANIbHOM pexxuMe, B-A, He 6onee:
(basHbIX TOKOB 0,5
Toka 3 (I=1A) 0,5
2 BxoaHble AUCKpeTHble curHanbl (24/48/110/220 B)
4YMCNo BXOAOB 21
BXOZHOM TOK, MA, He 6onee 10
Hanps>XeHWe HaaeXHoro cpabatbiBaHus, B (ucnonHeHune 24 B) 17-28
(vcnonHeHue 48 B) 34-56
(vcnonHeHmne 110 B) 80-132
(ucnonHeHune 220 B) 160-264
HanpshkeHWe HaaeXxHoro HecpabaTtbiBaHus, B (ucnonHeHune 24 B) 0-13
(ucnonHeHue 48 B) 0-26
(ucnonHexmne 110 B) 0-60
(ucnonHenme 220 B) 0-120
ANNTENbHOCTb CUrHana, Mc, He MeHee 30
3 BbIxoAHble AMCKPETHbIE CUrHasbl ynpasnaeHus (220 B)
KOSIMYECTBO BbIXOAHbLIX CUrHaNoB (rpynmn KOHTaKTOB) 12 (21)
KOMMYTMPYEMOE HanpsiKeHne NepeMeHHOoro uUnm NocTosHHOro Toka, B, He 6onee 300
KOMMYTUPYEMBIA MOCTOSIHHBIA TOK 3aMblKaHWsl/pa3MblKaHns NpU akTUBHO-MHAYKTUBHOW
Harpyske ¢ NocTosiHHoi BpeMeHu L/R = 50 Mmc, A, He bonee
pene «OTKM.», «Bkn.» n «YPOB» (TONbKO ANs1 UCMOMIHEHUS B 0O6LIYHOM KOpryce) 6/05
OCTanbHblE pene 6/0,25
KOMMYTUPYEMbI NEPEMEHHBIN TOK 3aMblKaHWs/pa3MblKaHUSi NPU aKTUBHO-UHAYKTUBHOM
Harpyske ¢ NocTosiHHoi BpeMeHu L/R = 50 Mc, A, He bonee 6/6
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1.2.2.12 YcTpoICTBO BbIMOSHSIET CBOM (PYHKLIMKU NMpW BO3AENCTBUM NMOMEX C MapaMeTpaMu, NpUBEAEHHbI-
MK B Tabnuue 2.

Tabnvua 2
< < 8
B S I
v QO Q o=
Bua nomexu E’ E rOCT, M3K E = § MpuMevaHue
o ¢ S i
G
MoBTOpAOLWMECS 3aTyxaloLme Kone- 3 |IFOCT P 51317.4.12-99 A 2,5 kB — npoBoa-3emns
6aHus yactoTou ot 0,1 go 1,0 MI'y M3K 61000-4-12-95 1,0 kB — npoBoa-nposoAa
HaHoceKyHOHbIe NMMNYJ/bCHbIE MOMeXHn 4 |TOCT P 51317.4.4-99 A 4 kB — nuTaHue
M3K 61000-4-4-95 2 KB — ocTanbHble Lenu
DnekTpocTaTn4eckme rnomMexm 3 |TOCT P 51317.4.2-99 A 8 KB — BO3AYLLUHbIN
M3K 61000-4-2-95 6 KB — KOHTaKTHbIN
MarHuTHOE noJsie NPOMbILLITIEHHON 5 |TFOCT P 50648-94 A 100 A/M — NOCTOSIHHO
4acToTbl M3K 1000-4-8-93 1000 A/M — KpaTKOBPEMEHHO
PaavoyacToTHOe aneKTpoMarHUTHoe 3 |IFOCT P 51317.4.3-99 A oT 26 oo 1000 MI'y
none M3K 61000-4-3-96 10 B/m
MWUKPOCEKYH/IHBIE UMMYJIbChbI 60NbLLION 4 |TOCT P 51317.4.5-99 A 4 kB
3Heprum M3K 61000-4-5-95
KOHAYKTUBHbIE HU3KOYACTOTHbIE 3 |IFOCT P 51317.4.6-99 A 10B
nomexu M3K 61000-4-6-96 140 gb
MMnynbcHOe MarHuTHoe nosne 4 |TOCT P 50649-94 A 8/20 mMkc
M3K 1000-4-9-93 +300 A/M
3aTtyxatowee konebatenbHoe 5 |TFOCT P 50652-94 A 100 kl'y
MarHuTHoe nosne M32K 1000-4-10-93 +100 A/M

1.2.3 MakcuManbHas TokoBas 3almTa (MT3)

1.2.3.1 MT3 MoxeT nmeTb 4 cTyneHu: nepeasi, MT3-1 (TokoBasi 0TCeYKa), C HE3aBUCUMOIN BPEMSITOKOBOWA
XapaKTepUcTnkon, BTopas, MT3-2, n Tpetbs, MT3-3, — C 3aBUCUMbIMU WU HE3ABUCUMBIMU BPEMSTOKOBLIMM
XapakTepuctTukamu. Tun 3aBUCMMOCTU TOK-BPeMS cTyneHen MT3-2 n MT3-3 3aaaeTcs C NOMOLLbIO YCTaBOK.

JononHutenbHas cTyneHb MT3-4 npegHasHadeHa ANs OTKAYEHUS MPUCOEAMHEHUS NPWU ANUTENbHOM
MpeBbILEHNUN TOKOM 33/IlaHHOMN YCTaBKK, YTO, HanpuMep, TpebyeTcs Npu «agpecHoM oTkodeHun». CTyneHb MT3-
4 MoXeT 6biTb BBEIEHa WM BbiBeAeHa, AEMCTBOBATb Ha OTK/IIOUYEHME M CUTHANIM3aumio (MMeeT ABe YCTaBKW Mo
BpeMeHM cpabaTblBaHUS) UM TOMbKO Ha CUrHanmM3auuo. B oTnmMume ot apyrux ctyneHeit MT3, npu nycke AaHHOM
cTyneHn He cpabatbiBaeT pene «llyck MT3», yTobbl He 670KMpOBaTb IOrMYECKYIO 3alMTy WKH nNpy 6onbLumnx
BpeMeHax Bblaepxku MT3-4. BpeMs Bblaep)kkn MT3-4 He 3aBUCUT OT TOKa.

®yHKuma AMNB npu cpabaTbiBaHuK CTyneHn MT3-4 Ha OTK/lOYeHWe Bceraa 6nokupyeTcs.

1.2.3.2 KonnyectBo cTyneHeit MT3 3aaeTcst € NoMoLlbto ycTaBok. CTyneHb MT3-3 MoxeT paboTaTb Ha
OTK/IIOYEHNE WM TOSbKO Ha CUrHanusaumio.

1.2.3.3 Bce cTyneHn c HE3aBMCMMOWN BPEMSITOKOBOM XapaKTEPUCTUKOW (DYHKLMOHANIbHO WAEHTUYHbI U
WMEIOT XapaKTePUCTUKN, yKa3aHHble B Tabnumue 3.

1.2.3.4 [Ons ctyneHeit MT3-2 1 MT3-3 BO3MOXXEH BbI6Op OHOM M3 6 XapaKTEPUCTMK TOK-BPEMS:

1. HesaBucmMmas xapaktepuctuka. Bpems Bbliaepxku onpegensietcs HabpaHHbIM 3HAYeHMEM BpeMeHM
YCTaBKWU 7ycr

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

0,14 X TyCT
f= ()
(1 [Mycr )0’02 -1 [C]

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

_ ]3,5><TyCT [C]

t_(I/IYCT)_I &

10
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4. YpesBblualiHO MHBEPCHasi XapakTepucTuka (no M3K 255-4), nokasaHHas Ha pucyHke E.3

_ SOXTVCT [ ]
t=—7YT ¢ 4)
(t/yer Y —1

5. KpyTas (tvna pene PTB-I), noka3aHHast Ha pucyHke E.4
1

30x(I/Iyer —1Y ver [

t

6. Monoras (Tuna pene PTB-1V), nokasaHHast Ha pucyHke E.5
1

. 20x((7/1ycr - 1)/6

roe t— oTpabaTbiBaeMas BblAepXKKa BPEMEHW,
I— BXOoOHOW TOK,
Iycr— yCTaBka no TOKY,
Tycr— YCTaBKa Mo BPpEMEHM.
1.2.3.5 Bblgepkka BpeMeHW Ha HaudasibHOM y4acTKe 3aBUCMMbIX BPEMSTOKOBbIX XapaKTEpUCTUK OrpaHu-

Vi +Tyer [c] (6)

umBaeTcs Ha yposHe 100 c.

1.2.3.6 YckopeHue MT3.
YckopeHue cTyneHert MT3-1, MT3-2 u MT3-3 BBoAWTCA aBToMaThueckn Ha BpeMs ( Tyaor + 1 C) Npy nito-

6bIX BK/IIOUEHMAX BblktoYaTens. Beog YCKOpP€EHUA nrobo CTyneHn MOXET 6bITb OTK/THOYEH YyCTaBKaMW.

Bblaepxxka BpeMeHu yckopeHuss MT3 oauHakoBa Anst BCEX CTYMEHEN U 3aAaeTcs YCTaBKOM Tycxop ECM

ons cTyneHelt MT3 3a/1aHa ycTaBka MO BPEMEHU MEHee 3HauyeHusi 7Tycop, TO NPU ycKopeHun MT3 3aaHHast
BblIEPXKKA COXpaHSeTCa (AENCTBYET MeHblLas yCTaBKka). B ciydyae 3a1aHUs 3aBUCUMBIX XapakTepucTuk MT3-2 unu
MT3-3 Ha BpeMs YCKOPEHUSI OHW NEPEBOASITCA B PEXMM C HE3aBMCMMOWN BPEMSITOKOBOW XapaKTEPUCTUKOW.

YeTBepTas cTyneHb MT3-4 He MOXET 6bITb YCKOpeHa.

Tabnuua 3
HanmeHoBaHWe napameTpa 3HayeHune
1 [IrManasoH ycTaBoK Mo Toky, A:
[N NEpBON CTyMNeHn (ucnonHeHune 1 A) 0,40 — 40,00
(ncnonHeHune 5 A) 2,00 — 200,00
[UNSi BTOPOW CTYMEHU (ucnonHeHune 1 A) 0,20 — 40,00
(ucnonHeHune 5 A) 1,00 — 200,00
[ANSt TPETbEN CTYMEHN (ucnonHeHune 1 A) 0,1 — 20,00
(ucnonHeHune 5 A) 0,40 — 100,00
[NSi YETBEPTOW CTYMEHM (ucnonHeHune 1 A) 0,10 — 4,00
(ucnonHeHune 5 A) 0,40 — 20,00
2  [vanasoH yCTaBOK MO BPEMEHM, C:
[UNSi NEPBOI CTYNEeHU 0—10,00
[UNSi BTOPOW CTYMEHU 0,10 — 20,00
[NSt TPETbEN CTYMNEHN 0,20 — 99,99
[NSi YETBEPTOW CTYMEHM 1—9999
3  [MCKpPEeTHOCTb YCTaBOK:
no Toky, A 0,01
no BpeMeHu, C 0,01
MO BPEMEHM ANsi UETBEPTOW CTYMNEHM, C 1
4  OcHOBHas MorpeLwHocTb cpabaTbiBaHMS:
no TOKY, OT ycTaBkn, % +5
Mo BPEeMEHM ANSt HE3aBUCUMbIX XapaKTepPUCTUK:
Bblaep)kka 6onee 1 ¢, oT ycTtaBku, % +3
BblAepXXKa MeHee 1 ¢, MC +25
3aBMCUMMbIX XapaKTepuUCTUK, oT yctaBkn, % +7
5  KoadduumeHT BO3BpaTa no ToKy 0,95—0,92
6 Bpems Bo3BpaTa, MC, He bonee 50

11



blNBA.656122.041 P>

1
IA Max | I>>> Devictere MT3-3 Ha OTKII. Pene
| Imax «DYHKUMS» ] «|_|yCK MT3»
) 17 L2,
o MT3-1
5 t MT3-1
Hesasuc. IMT3-1
«Bug xap-kn < 3aBUCHAM. IMax
TOK-Bpemst [>> Ha otk
MT3-2» «DYHKUMA»
0—/ — ﬂ_ t )‘:
MT3-2
He3sapuc | t mT3-2
«Buna xap-kn J : MT3-2
a [
TOT\A‘?P;%Q 3aBucum. IMax
e > Ha otk.
«DYyHKUMNA»
t —
"_/_ ﬂ_ [ )\: «[elictBre»
MT3-3
t MT3-3 H
IMT3-3 acurHan.| | 1
I> . 1,:7&‘ _/«Llel?lcmme»
«DYHKLMSI» ¢ Ha otkn. Ha curnan.
L ﬂ_ MT3-4 otkn. >
MT3-4
IREDS
IMT3-4 - |
t MT3-4 curn.
1| 77

«[Myck 3awmTbI»

PucyHok 1 — ®parMeHT yHKUMOHANBbHON NOMMYECKO CXEMbI MOCTpoeHus MT3

1.2.4 3awuTa oT oAHOMA3HbIX 3aMblKaHui Ha 3eMnto (033)

1.2.4.1 3awwmTa ot 033 peann3oBaHa Mo CyMMe TOKOB BbICLUMX FApMOHUK — 3-11, 5-i, 7-1 n 9-i. Mpn 3ToM
[aHHble YacToTbl BblAENSOTCS UMdbpoBbIM BuUNbTpoM. MNoaaBneHne curHana oCHOBHOM YacToTbl 50 'y npu 3ToM
nosiHoe. [laHHast CTyNeHb 3aluTbl MOXKET BblTb OTK/IOYEHA YCTABKOW.

1.2.4.2 OvpenbHO 3agaeTtcs 3awmTa oT 033 Mo TOKy MepBoi rapMoHuku — 50 ', onpeaenss Kak cam
(bakT yyeTa Hannumns Toka OCHOBHOW YacTOTbl, Tak U €F0 MOPOroBOE 3HAYEHME.

1.2.4.3 3awmTta ot 033 o1 obounx kaHanos obveanHseTca no WIN n MoxeT 6biTb BbINOHEHA C HE3aBU-
CUMOW, Ype3BblYaliHO MHBEPCHOW (4) nnn obpaTHO3aBUCMMON (7) XapaKTEPUCTUKON BbIAEPXKKN BPEMEHM.

t=58-135xIn L [c] (7)

ver X Tyer

1.2.4.4 3HauyeHus TOkOB cpabaTbiBaHWSA 3a4aloTCs BO BTOPUYHbBIX 3HAYEHUSIX TOKA, HEMOCpeACTBEHHO Mo-
CTYMAIOLEro Ha BXOAHbIE KeMMbl ycTpoicTBa. [pu pacuyeTe yCTaBKM CneayeT y4uuTbiBaTb KO3DULMEHT
TpaHcdopmauum TTHI, cToswero Ha duaepe, 06biuHO paBHbii 25:1 (ans TTHM tuna T3/, T3/IM).

BHMMAHUE! 3anpeluaeTtca noaxknoyatb BXoa 3/, Ha obwuii npoBoA ¢a3Hbix TT, NOCKOSbKY 3TO npuBe-
[IET K BbIXOAY YCTPOMCTBa M3 CTPOsi. Bxoa BblAepXXMBAET NPOTEKaHNE TOKa BeIMUMHON 5 A B TeueHue 2 C.

1.2.4.5 MapameTpsbl 3awmTbl 0T 033 Ha BbICLUIMX FAPMOHMKAX NpuBeaeHbl B Tabnuue 4.

1.2.4.6 3awmTta oT O33 MOXET BbIMONHATLCS HA OTK/OYEHME MW HA CUrHaNU3aumio B 3aBMCUMOCTU OT
YCTaBKU.

1.2.4.7 3HauyeHus Toka cpabaTbiBaHMs MO BbICLUMM FAPMOHMKaM 3a4aloTCs BO BTOPUYHbBIX 3HAYEHMUSAX TO-
ka 3l MNpwn pacyeTe yCcTaBKU CneayeT MMETb B BUAY, YTO 3HAYEHME TOKA CYMMbl BbICLUMX FAPMOHMK MPU OAHO-
(ha3HOM 3aMblkaHUM Ha 3eMI0 COCTaBASIET NpUMepPHO 5% OT Toka NepBoOl rapMOHMKK, KOTOPbIM NOsIBUCS 6bl B
[aHHOMN CEeTU NP OTCYTCTBUM KOMMEHCALIMM.
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Tabnuua 4
HanMeHoBaHWe napameTpa 3Ha4yeHune
1 [wnanas3oH yCTaBOK MO TOKY 3/, BbICLLUMX FAPMOHUK (BO BTOPUYHbIX 3HAYEHMSAX), A: 0,005 — 0,500
2  [IMCKpEeTHOCTb YCTaBOK MO TOKY 3/, BbICLUMX FAPMOHMK, A: 0,001
3 [Manas3oH yCTaBOK MO BpPeMeHw, C 0,05 —99,00
4  [NCKPEeTHOCTb YCTaBOK MO BPeMEHH, C 0,01
5  OcHoBHasi NOrpeLwHoCTb, OT YCTaBoK, %
Nno TOKy 3/, BbICLUMX F@pMOHMK +25
Nno BpeMeHu +3
6 KoadduumeHT Bo3BpaTa 0,95 —0,92

1.2.4.8 3awmTta oT 033 MOXET B6bITb TAKXKe 33/laHa U MO TOKY OCHOBHOM YacToTbl 50 . MapameTpb! 3a-

WMTbI NPU 3TOM NpYBEAEHbI B Tabnuue 5.

1.2.4.9 [onyckaeTcs oaHOBpeMeHHas pabota o0boux BMAoB 3awmtbl oT O33. Bbiaepxka BpeMeHM U
ycTaBKka «[leicTBue» — ogHu Ha ob6a BMAa 3alUWT, NO3TOMY Hesb3si, HanpuMep, 3alaTb OAHOBPEMEHHO 3alLMTY MO

rapMOHWUKaM Ha CUrHasn, a no OCHOBHOW YacTOTe — Ha OTK/TIOYEHME,

Tabnunua 5
HanMeHoBaHWe napameTpa 3Ha4yeHune
1 [manasoH ycTaBok No ToKy 31 4actoTbl 50 'y (BO BTOPUYHBIX 3HAYeHMSsIX), A: 0,010 — 2,500
2  [AMCKpeTHOCTb YCTaBoK no Toky 31, yactotsbl 50 Ny, A: 0,001
3 [dvanasoH yCTaBOK MO BPEMEHMU, C 0,05 —99,99
4  [IMCKPEeTHOCTb YCTaBOK MO BpeEMeHW, C 0,01
5  OcHoBHasi NOrpeLwHoCTb, OT YCTaBoK, %
no Toky 31 +5
no BpeMeHu +3
6 KoadduumeHT Bo3BpaTa 0,95 —0,92

unbTp 3IOB r.> «o
T YHKLWS
> 3lopr> Toss

3lo TN

Ha oTkno4veHne

/I' «[encTene»

250 Iy : -
350 My 7
450 My

;0411<be 3lo> «DyHKUNS

3l 50 ry?
~_
> 0
50y

I Ha curHanusauuio

PrcyHoK 2 — ®parMeHT hyHKLIMOHANbHOW JIOMMUYECKON CXeMbl 3almuThl oT 033

1.2.5 3awwTa ot 0bpbiBa ¢asbl nuTatowwero puaepa (300)

1.2.5.1 300 peanusyeTcs METOAOM pacyeTa COOTHOLLEHUSt TOKOB 06paTHOM MocneaoBaTeNbHOCTU [> U

NpsAMOI MOC/IEA0BATENBHOCTU ;, pacCUUTaHHbIX MO hopMynaMm:

j120 —j120
:IA+IB-e +1.-e
3

1,

—j120 j120
:IA+IB-e +1.-e
3

1,

(8)

9

Mpy OTCYTCTBMU M3MEPUTENBHOIO TpaHcdopMaTopa Toka B dase B, Jz paccumTbiBaeTca no dopmyne (1).
B HopManbHOM pexunMe paboTbl COOTHOLLEHNE [/T; 6nn3Ko K HyMo, Toraa Kak npu obpbiBe ogHon us ¢a3

COOTHOLLIEHME CTAHOBUTCS B/IM3KMM K eanHULE.

13
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1.2.5.2 VimeeTcst BO3MOXHOCTb 3aZlaHNsl YCTaBKOM NpsAMOro uUin obpaTHOro YepefoBaHust a3, Y4To OYeHb
yA0bHO Ansi HEKOTOPbIX 3HeprocucteM (Npu obpaTHoM vepeposaHmmn a3 Tokun da3 B n C B ¢opmynax (8) n (9)
MEHSIIOTCS MecTamm).

1.2.5.3 ®yHkuma 300 mMoxeT paboTaTb Ha OTKIKOYEHME WM TOSTbKO HA CUTHANM3aUmio.

1.2.5.4 30® nmMeeT HE3aBUCUMYIO BblAEPXKKY BpEMEHM.

1.2.5.5 MapameTtpbl 30® npuseaeHsl B Tabnuue 6.

Tabnvua 6
HanMeHoBaHWe napameTpa 3Ha4yeHune
1  [Ouanas3oH yCTaBOK MO COOTHOLWEHWIO 15/1; 0,10— 1,00
2 [INCKpEeTHOCTb YCTaBOK MO COOTHOLWEHUIO I/1; 0,01
3  MuHMManbHoe 3Ha4yeHue Toka J;, Npu KOTOPOM NPOM3BOAUTCA pacdeT COOTHOLWeHus, A
(ucnonHenue 1 A) 0,04
(ucnonHeHne 5 A) 0,20
4  [OunanasoH YCTaBOK MO BPeEMeHU, C 0,20 — 99,00
5  [MCKPEeTHOCTb YCTaBOK MO BPEMEHU, C 0,01
6  OcHOBHas MorpeLlHoCTb, OT YCTaBoK, %
Nno CoOoTHoLWeHWo /1, +10
no BpeMeHu +3
7  KoadduumeHT Bo3BpaTa 0,95

1.2.6 YnpasneHue BbIk/O4aTENEM

1.2.6.1 KpoMe OTKJIIOUEHMS] 1 BKIIOYEHNS BbIKtOYaTeNs npu cpabaTbliBaHUWM BHYTPEHHUX (PYHKUMIA 3a-
WWTBl M aBTOMATUKM YCTPOWCTBO obecreumBaeT AUCTAHUMOHHOE ynpaBneHue Bblk/oyaTeneM. [AMCTaHUMOHHOE
yrpaBfeHue OCYLLEeCTBNSETCS KOMaHAaMu, MOCTynawWwmMMn Nno AMCKPETHBLIM BXOAaM, a TakKe Mo JIMHUKU CBSA3MW.
BO3MOXHOCTb ynpaBfieHWUs1 BbIKNOYaTENEM MO JIMHUKM CBSA3W MOXET OblTb BBEAEHa WM BbiBeAeHa C MOMOLLbIO
ycTaBku «TY no JIC».

1.2.6.2 [Ing KOMaHAHOro ynpasfieHus MNpeaycMOTpeHbl 5 AMCKpeTHbIX BXxogoB: «PaspeweHne TY»,
«OTKN. OT TY», «OTKN. OT Ko4Ya», «Bk. oT TY» n «BKn. OT Ktoya».

Pexknum paboTbl Bxoga «Pa3pewenne TY» onpeaensietca yctaskoi (cM. n.1.4.5.6).

1.2.6.3 YcTpoiicTBO 0becrneymBaeT 6I0KMPOBKY OT MHOMOKPATHOrO BKJIOUEHMS BbikitovaTens (OT «hpbl-
raHus»). Mpu hopMUPOBaHMKN KOMaHabl «OTKI1.» YCTPOUCTBO 6/TOKMPYET NMobble KOMaHAbI Ha BK/IOYEHME.

1.2.6.4 BbinonHeHue koMaHabl «OTK.» KOHTPONMPYETCS MO BXOAHOMY curHany «Bxop PrO», a koMaHapbl
«Bkn.» — no curHany «Bxoga PrB».

1.2.6.5 [na npegoTeBpalleHns BbiIxoAa W3 CTPOS KOHTAKTOB perie, YnpasnsiiowuX BbIKAKOYaTeNeM
(«OTKN.» M «Bkn.»), Npn oTKase BbIKNOYATENS, 3TU pene YAEPXMBAKTCA BO BKIOYEHHOM COCTOSIHUM [0
BbIMOJIHEHMS] KOMaHAbl (MO KOHTPOMIO COCTOSIHUS curHanoB «Bxop PMO» u «Bxog PIMB») nnn go noctynneHus
curHana «Cépoc» (0T KHOMKKM, OT BXOAAa WM OT JIMHUM CBSI3W) NOCNe NPUHYAUTENBHOrO 06ecTouMBaHUSA Lenen
«OTKN.» nnn «Bkn.».

1.2.6.6 [N UCKNOYEHNS CUTyaumMu <«OMpoKUAbIBAHWS» BbIKNOYATENS NpW paHHEM CbeMe curHana
«BKkn.», YTO XapaKTepHO A/ HEKOTOPbIX BMAOB MACNsiHbIX BbIKtoYaTenen, npeaycMoTpeHa AOMOSHUTENbHas
3aepXXKa CHATUS 3TOr0 CMrHana, 3aJaBaemast YCTaBKON 7.

1.2.6.7 B cnyyae npuMeHeHus AOMONHUTESNBbHBIX MPOMEXYTOYHBIX pefe rno curHanam «Bkn.» n «OTkn.» ¢
Luenbio npeaoTBpalleHnsl BbiIXoda M3 CTPOsl KaTyleK OTKIYEHUS WAM BKIKOYEHUS MOXHO 33f4aTb PeXuMm
OrpaHuyeHns AnUTENbHOCTU 3TUX KOMaHA C MOMOLbI0 YCTaBOK «OrpaHuuyeHve BKIOYEHUS» U «OrpaHuyeHue
OTK/OYEHUsI». Ecnn nocne Bbigaun KoMaHabl «Bkn.» noaTBepxaeHve no curHany «Bxog PIMB» He 6yper
Moslyd4eHo, Toraa Mo WCTEYEHUU BPEMEHMU YCTaBKU Tgir may MPOM3OMAET CbEM CUrHanNa C BbIXOAHOrO pene C
Bbldayell HEMCnpaBHOCTM «3afepXKa BKIIIOYEHMSI» Ha WMHAMKATOpPE, BK/IOMEHMEM cBeToaMoaa «BHelwHss
HencnpaBHOCTb» M cpabaTbiBaHneM pene «CurHanusaums». AHanorM4yHoO, ecnim nocse Bbigayum KoMaHabl «OTk.»
noaTeepxaeHne no curHany «Bxog PMNO» He 6yaeT nonydeHo, Toraa Mo UCTEYEHUU BPEMEHW YCTaBKWU Torr max
MpOM30MAET CbeM CUrHana C BbIXOAHOMO pefie C BblAayei HEMCNPABHOCTU «3afepXKka OTKIOYEHUS» Ha MHAWKA-
TOpe, BK/KOYEHNEM CBeToAnoAa «BHeLHAS HencnpaBHOCTb» U cpabaTtbiBaHneM pene «CurHanmsaums».

BHUMAHWE! MNynbCHBIN peXxxuM (OrpaHWYeHMEe ANUTENBHOCTM CUMIMHANOB) paboTbl BbIXOAHBIX YMpaBss-
IOLWMX pernie MOXHO ncrnonb3osatb TOJIBKO npu HannuumMm NpoMeXyTouYHbIX pefie B LensX yrnpasieHus BbiKo4va-
TeNsl, Tak Kak COBCTBEHHbIE BbIXOAHbIE Pesie YCTPOWCTBA HE CMOCO6HBI paspbiBaTh MOCTOSIHHLINA TOK CBbIwe 0,5 A
npu Hanps>keHnn 220 B.
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1.2.6.8 MMpu aBapuiHOM OTK/HOYEHUM BbIKSItOUaTENS (MOCne cpabaTbiBaHMs 3alUWTbl MM NPU HECAHKLIMO-
HUPOBaHHOM OTKJIIOYEHMM') ANS TOro, YTOBbl BKIOHYUTH BbLIKIKOYATENb, HEOBXOAMMO €ro «CKBUTMPOBaTb», TO
€CTb BbllaTb KOMaHAY Ha OTK/IOUYEHME OT Kitoya, TY WK NNHUK CBS3WU. HEeCKBUTMPOBaHHOE aBapUIiHOE OTKIIOYe-
HWE MHAMUMPYETCS MuUraHuem ceetoamoaa «OTKJ1» u yaepxuBaHUeEM pene «ABapuUHOE OTKIItoYeHue». Heobxo-
AMMOCTb KBUTUPOBaHWS NPU AUCTaHLMOHHOM YrpaB/ieHUM TEPMUHANIOM 33JaeTCs ycTaBkon «KButupoBaHue TY».
Mpv ynpaBneHuun oT Ko4a KBUTUPOBaHWE 06s3aTesnbHO.

1.2.6.9 ®yHKUMIO ynpaBneHUs BbIKIOYATEIEM MOXHO BbIBECTM M3 paboTbl MyTeM nepeBoAa YCTaBKM
«YnpaBneHue» B nosnioxeHne «OTKJ/1». B 3TOM cnydyae YCTPOWCTBO He (DOPMUPYET KOMaHAy Ha BK/OUYEHME
BbIK/IOYATENS U HE KOHTPOSIMPYET COCTOSIHWE LIEMEN YNpaB/ieHUs BbIK/lOYaTeNeM.

Mpw BbiBeAEHHOW (DYHKUMW YNpaBneHusl BbIK/IOYaTENIEM PEKOMEHAYETCS UCMOMb30BaTb UMMY/bCHBIN pe-
XUM paboTbl BbixogHOro pene «OTkM.». B MpOTMBHOM Cryyae crefyeTr MMEeTb B BMAY, YTO OTMNyCKaHwWe pene
«OTKN.» Byger npoucxoauTb MO0 Mpu nosiBNEHUM curHana Ha Bxoge «Bxoa PMO», nubo npu nocTynneHuun
curHana «Cépoc» (OT KHOMKKM, OT BXOAA UMW OT JIMHUK CBSA3N).

1.2.6.10 [nsa anerasoBbiX BblK/OYATENEN B YCTPOWCTBE MPeAyCMOTPEHA BO3MOXHOCTb MOJSIHOM 6110KK-
POBKM ynpaBneHusl (3anpeT BKIKYEHNUS M OTKIOYEHMS] BbIK/OYATENS) MPU CHUXXEHWMM AaBfieHns snerasa. [ns
3TOro HeobxoAMMO 3aaaTb OAHOMY M3 NPOrpaMMUpPYEMbIX BXOAOB DYHKUMIO «BNOKMpOBKa ynpasneHus» u noaatb
Ha 3TOT BXOA CUrHan OT JaTyuMKa AaBfeHWs dnerasa.

1.2.6.11 Mpwu HannuMn BTOPOro 3NeKTPOMarH1Ta OTK/IIOYEHUS] HeOBX0AMMO BKKOUNUTL YCTaBky «3MO2»,
3af4aTb AN OAHOr0 M3 MporpaMMMpyeMbiX BXOAOB (YHKUMIO «PrB2» M NoaknounTb 3TOT BXO4 K BTOPOMY
3NEKTPOMarHuTy OTK/IIOYEHMSI.

1.2.7 Pe3sepsupoBaHue npu oTkase BbiknovaTens (YPOB)

BbixoaHow curHan «YPOB» cdopMupyeTca npy cpabaTbiBaHMM TOKOBbIX 3alUWUT YCTPOWUCTBA MM MO BXOAaM
BHELUHUX 3alMT MoCne 3af4epXXKM Ha BpPeMst YCTaBKU T7ypps. CurHan «YPOB» CHMMaeTcs nocsie CHMKEHMS TOKa
HWXKE 3HadeHus1 [yppp ECM BbIKAOYATENb HOPMasbHO OTKAYWMACH, TO curHan «YPOB» He dopmupyeTcs.
Bblaepykka BpeMeHW 7yppp OTCUUTLIBAETCA OT MOMEHTA NOAAYM CMrHana Ha BbIXOAHble pene «OTK.».

1.2.8 Jlornyeckas 3awmTa wmH (J13LL)

1.2.8.1 Jlornueckas 3alluTa peanusyeTcs C MOMOLLbIO YCTPOWCTBA, CTOSILLEro Ha BBOIHOM BbIK/IOUATENE,
YCTPOWCTBA 3allUWTbl HA CEKLUMOHHOM BbIK/IOUATENE M FPYNMbl YCTPOWUCTB, CTOSILUMX Ha BbIK/IOYATENSIX NpUcoeamn-
HeHu. OyHkums 3L peanusyeT 6bICTPOE OTKIOYEHME BBOAHOIO W/UNM CEKLUMOHHOIO BbIK/HOYATENS MpU
BO3HWKHOBEHUW MOBPEXAEHUS Ha LUMHAX METOAOM «OT MPOTMBHOMO», TO eCTb K3 Ha wwuHax gukcupyeTcs npu
HafMyMn aBapuMHOro TOKa Ha BBOAE MNPV OTCYTCTBMM MyCKa 3alUMT, YCTAHOBNEHHbIX Ha BCEX MPUCOEANHEHMSIX.

1.2.8.2 B KkauecTBe BbIXOAHOMO curHana anst 6nokmpoBku cTyneHn JI3L ncrnonb3yeTcs BbIXOAHOW KOH-
TakT «lyck MT3».

1.2.8.3 PeanunsoBaHa BO3MOXHOCTb Bblbopa aAByx cxeM J13LLU — ¢ nocneaoBaTenbHbIM WM NapasnnesbHbIM
COE[IMHEHMEM BbIXOAHbIX CUrHANO0B MAEPHbLIX 3aLMT. DTO AOCTUIAETCH UCNONb30BaHUEM MEPEKMAHOMO KOHTaKTa
pene «Myck MT3» 1 3aaaHNeM COOTBETCTBYIOLLEN YCTaBKM B BbILLECTOSALIMX 3alLLUTAX.

1.2.8.4 PekomeHayeTcs WCMONb30BaTb MocnenoBaTenbHyto cxemy JI3LU BBMAY AEACTBEHHOrO KOHTPONS
€€ LiefIoCTHOCTM CUCTEMOW AMArHOCTUKM YCTPONCTBAMM.

MpumMepbl peanu3aummn obenx cxem J13LL npuseaeHsl Ha pucyHkax 4.6 n A.7.

1.2.9 OnpegeneHne MecTa NOBpPEXAEHNS

1.2.9.1 OnpepeneHne MecTa MOBpeXAeHUS MPOU3BOAUTCS TONMbKO MpU OTK/IOMEHWWN BblKoYaTenst ot
Ccob6CTBEHHBbIX MT3.

1.2.9.2 [na pacuyeTa paccTtosHus A0 Mecta asyxdasHbiX U TpexdasHbix K3 ncnonb3yrTcs yCcTaBku Mo
MOSIHOMY YAESIbHOMY COMPOTUB/IEHNIO JIMHWKM, MO COMPOTUB/IEHUIO CUCTEMbI «3a CMMHOM», A TaKKe YCTaBKa
HOMWMHA/IbHOrO HaMpshXeHUs NpucoeanHeHns. B pacuyeTHbix (opMynax Takxke y4vyacTBYIOT (hasHble TOKM M TOK
obpaTHOW NOCNeA0BaTENbHOCTM, M3MEPEHHbIE B MOMEHT MOAAYM KOMaHAbl Ha OTK/OUEHNME.

1.2.9.3 PacueTHble opMysibl ClpaBeanmBbl Ans MeTanndecknx K3, nosToMy npu Hannumm nepexogHoro
COMpPOTMBEHUS UK ayrn B MecTe K3 BO3MOXHa MHAMKaLMS 60nbluero pacCTosiHUS, HEXeNn UCTUHHOE.

1.2.10 AsTOMaTM4eckoe NOBTOpHOe BktoveHue (AMB)

1.2.10.1 YctpoictBo MMeeT (yHKLUMIO OAHOKPATHOMO0 WM ABYKPATHOMO aBTOMAaTUYECKOrO MOBTOPHOMO
BKtoUeHns. Hannume AMB, a Takxe KOMMYECTBO LIMKIIOB 33[aeTCs YCTaBKOW. Takxxe yCTaBKaMu Onpeaensiercs
BpeMSs BblAEPXKWN NePBOro U BTOPOro LIMKMIOB.

! HecaHkumMoHMpOBaHHOE OTKMIOYEHME onpeaenseTca no dakTy NosBNeHUs curHana Ha exoge PO, ecnm
nepea 3TMM He cpabaTbiBano pene «OTK.»
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1.2.10.2 Bpems BoccTaHoBneHus AMNB coctansieT 120 ¢ (2 MUHYTHI). B cnyyae aBapuAHOIO OTKIIHOYEHUS!
B nepseble 30 C Nocne KOMaHAHOrO BK/OYEHMS BbikaoYaTens nuvHum dyHkums AMNB 6yger 3abnokupoBaHa
(6noknposka AlNB npu onpoboBaHnn).

1.2.10.3 AMNB MoXeT 6bITb BbIBEAEHO C MOMOLLbIO KHOMKKU «AlB» Ha nepeaHel naHenu ycTpoKncTsa, a
TaKXXe Mo BHELHeMY curHany (ans aToro HeobxoanMo 3afaTb COOTBETCTBYIOWWYIO (PYHKUMIO OAHOMY U3 Nporpam-
MUpYeMbIX BXOAOB). BNOKMpOBKA BHELHMM CMIHASIOM BO3MOXHA «MO YPOBHIO» (TOMBKO MPW Hannuum curHana)
UM «no poHTY» (Aaxke Nocne CHATUSA curHana). Bua 6nokmpoBku onpeaensietcst yctaBkon «®ukc. 6mok. AMB».

1.2.10.4 Mpwu oTkMO4eHHON ycTaBke «AlB» ceeToamos «bnokuposka AlMNB» 1 cBeToanoabl OKONO KHOMKM
«AlNB» aBTOMaTMYeCKN BbIKNHOYaOTCS.

1.2.10.5 C nomoLLbl0 COOTBETCTBYIOWMX YCTAaBOK MOXHO pa3pelunTb uiam 3abnokuposBaTb nyck AMB nipu
cpabaTbiBaHUWN OTAENbHbLIX BUAOB MMM CTYNEHEN 3alUMTbl, BKIOYAs HECAHKLMOHMPOBAHHOE (CaMOMpOM3BObHOE)
oTktoYeHKe. AlB Bceraa 6/10KMpYeTCst NPU OTKIOYEHUMN OT AYrOBOM 3alUuMTbl, OT ra3oBoi 3alnTbl, oT MT3-4, a
Takke npu cpabartbiBaHun YPOB.

1.2.11 [Jyrosas 3awmTa

1.2.11.1 [yroBasi 3aluMTa BbINOSIHAETCA NOAAYEN CMIrHaMa Ha ANCKPETHbLIN BXoA «/[yroBast 3awmTa». Ans
YBENIMYEHUS HAAEXHOCTU WM OTCTPOMKM OT JIOXKHbIX CpabaTbiBaHWMN MOXET 6biTb BBEAEH [AOMOSHUTENbHbIN
KOHTPO/1b MO TOKY C MOMOLLbIO YCTaBKN «KOHTPOsb Mo I».

1.2.11.2 B cny4yae 3agaHusl pexxuMma «C KOHTPOMEM MO TOKY» ANS OTKIOYEHMS BblkntodaTens byaer
HeobxoaMMO Hanmume curHana Ha exoge «/[yroBasi 3alMTa», a TakXKe MpPeBbilEHNE BXOAHbIM TOKOM 3Ha4eHus
yCTaBkn Ixonre. B CNyyae 3afiaHusl peXxmnma «C KOHTPOSEM MO TOKY» NPW OTCYTCTBMM TOKA MPUXOA CUrHana Ha
BxoA «[yroBasi 3aWmTa» yYepe3 1 c BbI30OBET CUMrHaNM3aLMIO HEMCMPABHOCTM LiEenei AyroBo 3aliuTbl C COOTBET-
CTBylOWEN MHAMKauuMen. ocne 3Toro AenCTBME AYyroBOW 3alUMTbl HA OTKJIOYEHME 3anpellaeTcs [0 CHSATUS
curHana co Bxoaa.

1.2.11.3 Tpu “Cnonb30BaHWM KOHTPOS MO TOKY OT BBOAHOM sYelku yCTaBKy «KoHTposb no I» Heobxo-
OMMO OTK/IOUMTb. CUrHan, paspellarolmnii paboTy AyroBoW 3alliuTbl, B 3TOM C/lyyae MOJAETCH Ha OAMH U3
NporpaMMMpyeMbIX BXOAOB (A5 HEro AoshkHa 6biTb 3adaHa PpyHKUMS «BnoKMpoBKa AyroBOW 3alUWTbI» M Bbl6paH
COOTBETCTBYIOLLUMIA TUM KOHTAKTa) WM 3aMbIKaeT Lienb, NMOCTYNaloLylo Ha BXxoa «[yroBas 3aluTa», OoT AaTyuka

oyru.

1.2.12 AsTOMaTuyeckas 4acToTHas pa3srpy3ka (AYP)

1.2.12.1 YcTpoicTBO MUCMOSHSAET KOMaHabl aBTOMATUYECKON YacTOTHOW pasrpy3ku AYP 1 nocneayoLlero
YaCTOTHOro aBTOMaTUYECKOro BKIoYeHMs YAMB OT BHELLHMX YCTPOMCTB.

1.2.12.2 YcTpoictBo MoxeT paboTatb B AByx pexumax YAMNB — «BHYyTpeHHEM» W «BHewHem». [pu
«BHellHeM» YATB BktoveHne nMHuM nocine AYP nNpousoiaeT nocie nogavn BHELIHEro CUrHana Ha ANCKPETHbIN
Bxoa YATlB, a npn «BHyTPEeHHEM» — Mocne CHATUSA curHana AYP.

1.2.12.3 Ona ucknoyeHns 60NbLUOMA Harpy3ku Ha aKKyMynsTOpHyto 6aTtapelo npu OAHOBPEMEHHOM
BK/IIOUYEHNM HECKOSbKMX BbliktodaTenel ot YAMB nocne AYP B ycTpolicTBE NpedycMOTpeHa BO3MOXHOCTb BBOAA
NporpamMMMpPyeMOro BpEMEHM 3aEPXKM BKIOYEHUS nocne npuxoga curHana YAMB (cHaTtua curHana AYP — npwm
«BHYTpeHHeM» YAIB).

MNosicHeHWe NpuHUMNa paboTbl ycTpoicTBa no Bxoaam AYP 1 YATMB npuBeaeHo Ha pUCYHKE 4.
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Bxoa AYP

OTKJ1. OT YCTPOICTBA 3aLmThI

Bxoa YAIB —|

Tuans
Bks1. OT ycTponcTBa 3awmThbl

= |

- ] CocTosiHue BblknoYaTens

B Bkn.
KN OTKkn.

a) MpuHumn paboTtbl AYP 1 YATB npu «BHewHeM pexxume YATMB»

J Bxoa AYP
t
| OTKJ1. OT YCTPOICTBA 3alUUTI
t
TyAnB
BKJ1. OT YCTpOWCTBa 3alWMUThI
t
CocTosiHMe BbIK/tOMaTens
Bkn Bkn.
| OTkn.
t

6) MpuHumn paboTtel A4YP 1 YAMB npu «BHYTpeHHeM pexxume YATB»
PucyHok 4 — MpuHumMn paboTbl ycTpoicTea no Bxoaam AYP 1 YAMB

1.2.13 Bxoabl ¢ NporpaMMmUpyemMoit hyHKLIMEN

1.2.13.1 [Ans yBenuMueHus BO3SMOXHOCTEN YCTPOMCTBA B HEM UMEIOTCS LLECTb AOMOMHUTENBHBIX UCKPET-
HbIX BX0#OB «Bxoa 1»...«Bxop 6». CBOWCTBa KaXAoOro BXOA4a 3a4alOTCA OTAENbHO C MOMOLLBK YCTaBOK B
COOTBETCTBYIOLWMX rpynnax.

1.2.13.2 Ha3sHaueHune Bxoaa 3aAaeTcs ycTaBkon «DyHKUMsA». BapuaHTbl 3aaHus yHKUMKM BXoaa npuse-
AeHbl B Tabnuue X.3.

1.2.13.3 [na kaxaoro BxofAa MOXeT 6biTb 3alaH aKTUBHbIA YPOBEHb («1» — aKTUBHbLIM SIBASIETCA HaNu-
yne HanpskeHusl Ha Bxoae, «0» — aKTUBHBIM SBNSETCA OTCYTCTBME HaMpPsHKEHUS).

1.2.13.4 Kaxzablii BXO[I MMEET CBOIO BbIIEPXXKY BPEMEHW, KOTOPas 3aAaeTcs yCTaBkon «T, C».

1.2.13.5 Mpw 3agaHHOM YHKUMM BXxoda «BHelLHee OTK/IlOUYEHME» C MOMOLLbI YCTAaBOK MOXET ObITb 3a-
[aHo AeliCTBME AaHHOro BXoAa Ha nyck cxeMbl YPOB v Hanvume AMB nocne oTKIOYeHUS.

1.2.13.6 Mpw 3apaHHoin dyHKUMK BXxoaa «KoMaHAHOE OTKIIoueHue» unnu «KoMaHAHOE BKJIIOUEHWE» aei-
CTBME Ha OTK/IIOYEHME WM BKIIKOYEHUE BBIKOYATENS MPOU3BOAUTCS HE3aBMCUMMO OT COCTOSIHWMS BXoda «Pa3spe-
lweHue TY».

1.2.13.7 NMpw 3apaHHoN dyHKUMM BXoAa «BHelLHee oTkoYeHue», «BHewwHun curHan», «KoMaHgHoe oT-
KntoveHne» nnn «KomaHgHoe BKIOYEHME» C MOMOLLBIO YCTaBOK MOXET 6biTb 3a4aHO Ha3BaHue Bxoga, otobpa-
)KaeMoe Ha nHaMKaTope npu cpabaTtbiBaHWM.

1.2.13.8 Kaxzablii BXO[ MOXET [AeMCTBOBATb Ha 6IOKMPOBKY /10601 U3 UMEIOLLMXCS B YCTPOMCTBE 3aLLMT.

Ecnu ans Bxoda 3adaH akTUBHbLIN YPOBEHb «1», TO HanMyMe curHana Ha Bxoge 6nokupyet paboTy 3alu-
Tbl, OTCYTCTBME — pa3peLlaeT.
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Ecnu ans Bxoaa 3afiaH aKkTVBHbIA ypoBeHb «0», TO HannuMe CMrHana Ha Bxofe paspeluaeT paboTy 3awm-
Tbl, OTCYTCTBME — 6/IOKMpYET.

Mpv BBOAE YCTpOWCTBa B paboTy HeO6X0AMMO BHUMATENbHO OTHOCWUTLCS K 3aAaHWI0 (DYHKLUMM BXOAOB,
MOCKOMbKY «3abbITble» W He MOAKMIOYEHHbIE 6n0oKUpyowWme BXOAbl C aKTMBHBbIM HYNEBbIM YPOBHEM BbIBOASAT
3almnTy 13 paboTbl.

Mpn uncnonb3oBaHnM 60KMPYIOWMX BXOAOB PEKOMEHAYETCS MOAK/YaTh OAMH U3 MPOrpaMMUpyeMbIX
CBETOAMOAOB K TOYkaM «bnokupoBka XXXX» Ans nHamMkaumm Hanuums 610KMpyoLWero curHana.

Mpn AEACTBUM HECKONBbKMX CUMIFHANOB Ha GNOKMPOBKY OAHOM WM TOW >Xe 3aluuTbl UCMONb3YETCA 3MEMEHT
«UNN», To ecTb Npu Hannunm XoTs Hbl 0AHOrO 6IOKMPYIOLLEro CUrHana 3awmTa He cpaboTaer.

1.2.14 Bbibop Tekyuwiero Habopa ycTaBoK

1.2.14.1 B ycTpoiicTBe uMeeTcs ABa Habopa yCTaBOK, B COCTaB KOTOPbLIX BXOAAT KaK CaMW YCTaBKM 3a-
LUMT, TaK M NporpamMMHble NepeknoyaTeny, 3afarwme pexxum paboTbl QyHKUMIA 3awmT 1M aBToMaTuku. Mpeay-
CMOTpeHa BO3MOXHOCTb «ropsiyen» CMeHbl YCTaBOK, YTO Mo3BonsieT 6onee rmbko aganTupoBaTb 3alMTbl K
N3MEHEHMNIO PEeXMNMOB CETU.

1.2.14.2 Bblbop TekyLlero (akTMBHOro) Habopa ycTaBok (Habopa, 3HayYeHUst YCTaBOK KOTOPOro B AaHHbIi
MOMEHT MCMOb3YIOTCS) NPOM3BOANTCS C NMOMOLLBIO CUTHaNa, NOAABAEMOro Ha AWMCKPETHBIN BXOA YCTPOWCTBA «2-M
Habop yCcTaBOK».

1.2.14.3 Homep akTMBHOro Habopa yCTaBOK MOXHO NMPOKOHTPONMPOBATb Ha MHAMKATOpe YCTPOWCTBA B
MeHI0 «KOHTpO/ib — AKTUBHbIV Habop YCTaBOK».

1.2.15 lporpaMMupyemsble pene
1.2.15.1 [na yBenuueHusi yHUBEPCANbHOCTN YCTPOWUCTBa B HEM MpeayCMOTPEHbI CreuuasbHble Nporpam-
MupyeMble noTpebutenem pene («Pene 1»...«Pene 4»), KOTOpblE UMEIOT BO3MOXHOCTb NMPOrpaMMHO MOAKIIOYaTL-
CSl K OZIHOM M3 6OSIbILOro KO/IMYECTBA BHYTPEHHMX ToUeK (hYHKLIMOHANbHOM TOMMYECKON CXeMbl yCTpoincTBa. Mpu
3TOM MOXHO KaK TMOoJSlyunTb HOBblE peNeNHbIE BbIXOAbl, TaK W MPOCTO PasMHOXMTb KOJIMYECTBO BbIXOAHbIX
KOHTAKTOB YXXe MMEILLMNXCS pene.
1.2.15.2 Bbl6op TOUKM MOAKOYEHUSI K (DYHKLMOHANIBHOM JIOMMYECKON CXEMe MpOrpaMMMPYEMOro pene
NpOV3BOAUTCS C MOMOLLBIO YCTaBKM «TOYKa» B COOTBETCTBYIOLIEW rpynne ycTaBok («Pene 1»...«Pene 4») B
COOTBETCTBMU C Tabnmuen X.2.
1.2.15.3 C nomMoubto yCTaBkM «Pexxum» MOXXHO 3aaTb peXxuM paboTbl 3TUX pene:
— B cnegsiwem pexume («bes dmkcaunn»);
— ¢ namaTtbto (bnunHkep, «C dukcaumein»), oo cbpoca cUrHaaM3aummn ycTponcTea;
— B UMNYNbCHOM pexume («UMMynbCHbIN»), BpEMSt UMMNYJbCa paBHO 1 c.
1.2.15.4 NmeeTcs BO3MOXHOCTb BBECTM 3a€PXKKy Ha cpabaTtbiBaHMe W BO3BpaT pene C NOMOLbio yCTa-
BOK 7cpas N Tozsp COOTBETCTBEHHO. 3HaUeHMs YCTaBOK nexaT B Agvana3oHe ot 0 go 99,99 c.
1.2.15.5 ®yHKUMOHaNbHas ornyeckasl cxema rnporpaMMMpyemMoro pene rnpuBeaeHa Ha pucyHke 5.

1c
Touka o
r10AKII0YEHNS] 8
5 t t UmnynbcHbili
- E |7£| ——0 |7A| o be3 durcaymit~~ Pene 1
= C gumkcayney
i Tcpab TBO3Bp
[
=
= S T
Cépoc R Q
]

PucyHok 5 — ®parMeHT (pyHKLIMOHANbHOW JIOMMUYECKON CXEMBbI
nNporpamMMmMpyemMoro perne

1.2.16 TporpammupyeMble CBETOANOARI

[ns yBenuyeHus yYHMBEPCaNbHOCTM YCTPOMCTBA Ha ero SIMUEBOW MaHenM UMEKTCs MporpaMMupyeMble
cBeToanoabl: Ba, 0603HaveHHble «CurHan 1» n «CurHan 2», u Tpu Heobo3HaueHHbIX cBeToanoaa «bnokupos-
ka 1», «bnokupoBka 2» u «bnokuposka 3».

MoakntoYeHne AaHHbIX CBETOAMOAOB K OAHOW U3 TOYeK (DYHKLMOHASIbHOW IOMMUYECKON CXEMbl YCTPOWCTBA
NPOM3BOANTCS aHANIOrMYHO crnocoby, NpUMEHSEMOMY A/1s1 MporpaMMMpyeMbix pene (nogpobHee cm. n.1.2.15).

18



blNBA.656122.041 P>

MMeeTcs BO3MOXXHOCTb BBECTM 3aAepXXKy Ha cpabaTbiBaHWE CBETOAMOAA C MOMOLLBIO YCTaBKWU. 3HauYeHns
yCTaBKM fiexart B gnanasoHe ot 0 go 99,99 c.

MMeeTcs BO3MOXHOCTb 3aAaTb HalMuMe MUraHWs U peXxuM paboTbl CBETOAMOAOB — B CNIEASILEM PEXNME
WM ¢ NamsiTbio (61IMHKeP), A0 cbpoca CMrHanu3aumm yCTpomcTBa.

1.2.17 AapuitHbIii ocunnnorpad

1.2.17.1 ABapwuiiHbli1 ocumniorpad no3BONSIET 3anNUCbiBaTb BO BHYTPEHHIO MaMsTb YCTPOWCTBA OCLWI-
NIOrpaMMbl BCEX U3MepPSIEMbIX TOKOB, @ TaKXXe COCTOSIHME AMCKPETHbIX BXOAOB M BbIxOAoB. [Myck ocumnnorpada
rMbKo HACTpaMBaETCA M MOXET MPOUCXOAWTb Kak Mpu cpabaTbiBaHWM YCTPOWMCTBA, TakK U MO AOMOSHUTENbHbLIM
YCNOBUSAM.

1.2.17.2 B ycTpoiCTBE peanM30BaHO AVMHAMUYECKOE BbIAENIEHUE MaMsATH, TO €CTb KOJIMUYECTBO OCLIUIIO-
rpamM, NMOMELLAIOLMXCA B NaMATH, 3aBUCUT OT ASIMTENIHOCTU 3anunCen.

ObLwas ANMTENbHOCTb COXPaHSIEMbIX B MaMsITU OCLMII/IOrPaMM COCTaBnsSeT NpMMepHo 75 C.

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

Kaxxpast ocumniorpaMmMa MMeET NpUBS3KY K BHYTPEHHEMY BPEMEHM YCTPOWUCTBA C TOYHOCTLIO A0 1 McC.

1.2.17.3 CuwnTbiBaHME OCLMIINIONPAaMM OCYLLECTBASETCS C KOMMNbIOTEPA MO JIMHUW CBSA3W.

1.2.17.4 C nomollbto napamMeTpoB B pasaene MeHio «Hactpoiikm — Ocuunnorpacd» MOXHO rMbKo
HaCTpOWTb YCIOBUS NycKa ocumnnorpada, a Takke AnMTeNbHOCTb 3anucu.

1.2.17.5 Bo3MOXxHbI criegytoLmne ycnoBus nycka ocumnnorpada:

—  aBapuiiHoe OTK/oYeHue (3aJaeTcs ycTaBkon «ABap. oTkM.»). CpabaTbiBaHME BHYTPEHHUX WK
BHELIHUX (MO AMCKPETHLIM OTK/IOYAOLWMM BXOA4aM) 3alUUT C AEWCTBMEM YCTPOWCTBA Ha OTKJIHOYe-
HMe BbIK/IlOYaTens;

—  nporpaMmupyembiii nyck 1...5 (3apaeTcs yctaBkamMu «Touka 1»... «Touka 5»). MoTpebuTenb 3a-
[AET TOUKY Ha (DYHKLMOHANbHOW NOrMYECcKoi cxeme, Mo CUrHany OT KOTOPOW NMPOM3BOAMTCS MYyCK.

YcnoBus nycka obbeauHsaoTcs no «UJIN», To ecTb nosiBfieHMe XoTs 6bl OAHOIO M3 YC/IOBUI BbI3biBaeT
NycK 3anuncu ocLMIIOrpaMMbl.

1.2.17.6 Mpwu nporpamMMmMpyeMoM nycke ocuunnorpada 3aaHne TOUKM NoAKIoYEeHUs! K hYHKLMOHAIbHOM
JTOTMYECKON CXEMe YCTPOMCTBA BbIMOSIHSAETCS aHaNoOrMyHO BbIOOPY TOYKM AN MPOrpaMMUPYEMbIX pene u
csetoamopnos (nogpobHee cm. n. 1.2.15). JononHuTenbHO HEO6X0ANMMO 3aAaTb PEXUM MPOrpaMMMPYEMOro MycKa:
NpsIMO-CNeAsLLNA, MHBEPCHO-CNEASLLNIA, MPAMO-(PUKCUPOBaHHbINA, MHBEPCHO-(UKCUPOBAHHBIN.

«MNpAMO» O3HaYaEeT, YTO AKTMBHLIM CUrHANIOM SBASIETCH «1», COOTBETCTBEHHO MYCK MPOUCXOAMT Mpu ne-
pexoAe NOrMyeckoro CUrHana C Hyns B eanHuLy. «MHBEpPCHBIN®» — aKTUBHBIA curHan «0».

«Cnefsilumin» pexkmMm 03Ha4yaeT, YTo 3annCb NPOWM3BOAMTCSl, MOKa NPUCYTCTBYET curHan (To ecTb MycK
WOET «M0 YPOBHIO»). «DUKCUMPOBAHHBIN» — OCLM/INOrPaMMa 3arnmvCbIBAETCS TOSIbKO 3aaHHOE BPEMSI HE3aBMCHMMO
OT O/IMTENbHOCTU MPUCYTCTBUSI curHana (nyck naet «no ¢poHTy»). Bpems 3anmcn B (PUKCMPOBAHHOM pexume
ornpenenseTcs NnapaMeTpoM 7poream-

1.2.17.7 Kaxpas ocuunnorpamMma BK/IIOYaeT B cebs 10aBapuiiHbIi, aBapUiiHbIN U NOCieaBapuiHbIi pe-
XKUMBI.

MakcMmanbHas AnMTENBbHOCTb OAHOWM OCLMANOrPaMMbl OFpaHUYeHa U perynupyeTcs YCTaBKOW Tuax ocymn
CyMMapHoe BpeMsi BK/OYaEeT B cebs aBapuiiHbIiA, [0- U NocieaBapuiiHble PeEXUMbl U B CYMME HUKOrAa He MOXET
MpeBbillaTh 3aAaHHY0 MakKCMManbHYH ANUTENbHOCTb. 3TO CAENAHO ANS 3alMTbl OT 3aTMpaHWs BCei MamsTy
OZIHOV JIMHHOW OCLIMNIIOrpaMMON B Cy4ae «3aBUCaHUs» OIHOrO U3 MYCKOBbIX YCIIOBUIA.

1.2.17.8 AnuTenbHOCTb [OaBapWUMHOM M NOCNeaBapuiiHOW 3anuceit 3apaeTcst YCTaBKaMU T jossapmiy W
T nocreasap COOTBETCTBEHHO.

1.2.17.9 OnuTenbHOCTb 3anucu aBapuiiHOIO PEXMMA 3aBUCUT OT MPUYMHBI Mycka ocumnnorpada. Ecnm
BO3HWMKAOT CPa3y HECKOJIbKO YC/IOBUIA MycKa, TO OCLUMINOrpaMMa MULLIETCS A0 MCYE3HOBEHUS BCEX YCIIOBUI, MO0
[10 3aM0JIHEHNS MaKCUMaNbHOW ANUTENBHOCTM OCLMIOrPaMMbI.

a) MporpaMmupyemsblii nyck (Mo curHany B 3a1laHHON ToUke hYHKLMOHANIbHOM JIOrMYeCcKon CXeMbI)

B cnepsiwem pexume pabotbl nycka («Mpsmo-Cnea.», «MHBep-Cnea.») ocumnnorpamma 6yaeT cknagpl-
BaTbCA: A0ABapUVHBIN PeXUM ( Tgousapmivs) + BPEMS MPUCYTCTBUSI CUrHaNa B BbIbpaHHOW Touke + mocneaBapwin-
HbIA pexxuM ( 7rocneasar)-

B dukcnpoBaHHOM pexxnMe nycka ocuuiorpaMma 6yaeT CknaablBaTbCs: AOaBapUMHBIN PEXUM + BpeMs
3anuncu nNpu NporpamMmpyemomM nycke ( Trpoream) + NOCIEABAPUNAHBINA PEXUM.

6) CpabaTbiBaHVe OHON M3 BHYTPEHHMX 3alUMT YCTPONCTBA

MpUCYTCTBYIOT A0ABapWiHbIA U MOC/IEaBapUiHbIA PEXUMbI. 3anncb aBapUMHOrO pexmnma Mpou3BoAUTCA
OT MOMEHTa Mycka OAHOW M3 CTyMeHel 3alWmMT A0 MOMEHTa BO3BpaTa BCEX CTYMEHEMW, NpW YCIOBUW, YTO B 3TOM
MHTEpBasne NpoucxoanT cpabaTbiBaHWe 3alUUT. B cnydyae, ecnun 3a nNyckoM 3alUWMT MOCNEAO0BA BO3BPAT CTyMNeHeMN
6e3 cpabaTbiBaHWS, TO OCUMANIOrPaMMa HE COXPaHSIETCS.

B cnyuae, ecnm nocne nycka CTyrneHen 3awmT cpabaTtbiBaHWE HE MPOMCXOAMT B TEYEHUE BPEMEHU MNpe-
BbILLAIOLLEro MaKCMManbHOe BpeMsi, OTBeAEHHOe MNoA OAHY OcuMiorpamMy, TO 3anucb NpoAo/IKaeTcs no
KOMbLEBOMY MpUHUMMY (Hayano oCUMNOrpaMMbl 3aTMPAETCs HOBOM MHdopMauMen) A0 BO3BpaTa CTyreHeMN.
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Takum o0bpasom, ecnm nocneayet cpabaTbiBaHVe 3aMThl, TO COXpaHeHa ByaeT NnocneaHss YacTb OCUMNIOrPaMMbl
(AMTENbHOCTBIO Tyax ocuymn)-
B) OTKMOYEHME NO ANCKPETHOMY OTKJIIOHatoLWEeMy BXOAY
Myck npoucxoauT «no (POHTY» WM BpeMsl 3anucuM aBapuMMHOMO pexuMma onpeaensieTcsl He3aBUCUMOM
YCTaBKON 7Tpyckper: TakuMm 06pasoM, B OCUMANOrpamMMy BXOAST: AOABapUiHbIN pexuM + BpeMs 7Tyuckeer +
nocrieaBapuiiHbIA PeXuM.
[aHHbIA  cnyyalr  aHanorMyeH 3anucu  OT  MNPOrpaMMMPYeMOro  Mycka C  pexumoMm  «[psiMo-
(PUKCMPOBaHHBIN».
1.2.17.10 [devictBua ocumnnorpada npu 3anosiHEHUM BCEN NaMsTW, OTBEAEHHOM MOA OCLW/IIOrpaMMbl,
ONpeaensTCcs YCTaBKoM «Pex.3anmcn», KoTopasi MOXXET NMPUHMMATb [Ba 3HAYeHWs :
—  «[llepe3anucb» — HOBasi ocuMnnorpaMMa 3aTUpaET CaMmble CTapble (CTUpaeTcs Lenoe 4ncno cra-
pbIX OCLMNIOFPAMM, CYMMapHasi ANUTENbHOCTb KOTOPbIX AOCTAaTOYHA ANS 3arnMcyh HOBOW OCLIMII-
NI0rpaMmel);
—  «OcTaHOB» — OCT@HOBKa 3anucy o Tex Nnop, noka namsatb He 6yzaeT ocBoboXaeHa KOMaHZOoW Mo
J1C, nnbo HenocpeacTBEHHO C NMMLIEBOI MAHENN YCTPOMCTBA.
1.2.17.11 WNMeeTca BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOPA YCTPOWCTBA KOHTPOSIMPOBATh YMCIIO
3anMCaHHbIX OCLMIIONPaMM, a Takxe 06beM cBoboAHON MaMsaATU. ITa MHdOpMauus OTOBPaXAeTCs B MEHH0
«KoHTponb — Ocunnnorpad».
30€eCh e MOXXHO MPOM3BECTM OYMCTKY NaMsaTi ocumnnorpamm (C BBOAOM napons). Mo KkoMaHae cTupatoT-
CS BCE OCLUM/IONPaMMbl, XpaHslMECs B MaMsiTU. MMeeTcsl BO3MOXHOCTb aHa/OrMYyHOM OYWUCTKM MaMsiTU MO
komaHge ot JIC.
1.2.17.12 MapameTpsl ocumnnorpada npuseaeHsl B Tabnuue 12.

Tabnuua 12
HanmeHoBaHWe napameTpa 3HayeHune

1 [IManasoH yCTaBoK MO BpeMeHH, C
Tmax ocunn 1,00 — 20,00
T nonsapwirs 0,04 — 1,00
7-/70C/7E/4B/4P 0104 - 10100
T guckeer 0,10 — 10,00
Trpoream 0,10 — 10,00

2 [ONCKpeTHOCTb YCTaBOK NO BPEMEHW, C 0,01

3  Tlepuog KBAHTOBaHWS CMrHaNOB ocumnnorpada, mMc 1

4 O6was AnUTENbLHOCTb COXPaHSEMbIX B NaMsATh OCUMANOrpammM, C 75

1.2.18 Perucrpatop cobbiTuii

1.2.18.1 [nsa perucrpaumu B NaMsiTM YCTPOMCTBA (hakTOB 0BHapPYXEHWUS HEMCMPABHOCTEN C NMPUBSA3KON K
ACTPOHOMMYECKOMY BPEMEHWN B YCTPOMCTBE peann3oBaH apXuB CO6bITMI. Mpy 3TOM N06oM NycK 3aluMTbl, NPUXOA
[UCKPETHOIO CUrHana, OBHApy>XeHWe BHYTPEHHEN HEWUCTNPaBHOCTU PErUCTPUPYETCA B NaMATM COBbITUI C
NPUCBOEHWEM AaTbl U BPEMEHWN MOMeEHTa ObHapyXeHus.

1.2.18.2 CuuTbiBaHMe uHdOPMaLUM peructpaTopa CobbITUIA OCYLLECTBSETCS C MOMOLLBLIO KOMMbOTEpa
Mo KaHany CBsi3u.

1.2.18.3 MamsATb perncrpatopa NOCTPOEHa MO KOMbLEBOMY MPUHLMMY, TO €CTb NOC/e ee 3anoSIHEHUS HO-
Bas HdOpMaLUA 3aTUPaET camylo cTapylo. EMKoCTb namsTn pernctpatopa coctaBnseT Ao 1000 cobbiTuit.

1.2.19 lNopaepxKa CUCTEMbl TOYHOIO €AMHOro BpeEMEHU
1.2.19.1 Bce cobbITUS perncTpmpyemble B YCTPOMCTBE MAYT C METKOM BPEMEHM C TOYHOCTbIO A0 1 Mc.
1.2.19.2 ActpoHoMuyeckoe Bpems (rod, Mecsl, [eHb, Yac U T.A.) Ha YCTPOMCTBAX 3alUUT MOACTaHLMU
MOXXHO 33/laTb Yepe3 OAMH M3 KaHaNOB CBSI3W C MOMOLLbIO LMPOKOBELLATENIbHOW KOMaHAbl 3aaHusi BpeMeHu. Ho
B 6OMbWMHCTBE Cny4YaeB crieuMduKka KaHaloB CBSI3WM W UCMOJIb3yEMbIX MPOTOKOMOB HEe MO3BOJISIET BblAepXaTb
TOYHOCTb CMHXPOHM3aLUMK A0 1 MC.
1.2.19.3 B ycTpoicTBe NpeaycMOTPEHbI MEpbI 1S BK/IOUYEHWUS B CUCTEMY TOYHOTO €AMHOrO BPEMEHM,
ONS YEro K CUMHXPOHWU3MPYEMbIM YCTPOMCTBAM MOABOAWMTCA CMeuMasnbHbIA KaHan, Mo KOTOPOMY nepeaaercst
CUHXPOMMMNYSbC. DTO MO3BOSISIET 06ECNeYNTb CUHXPOHM3ALMIO YCTPOMCTB Ha 3aliMLLAeMOM 06beKTE C TOYHOCTHIO
no 1 mc.
1.2.19.4 [na npuemMa curHana CMHXpOMMIySibCa MOXET MCMONb30BaTbCs OAWMH U3 [ABYX BXOAOB YCTPOM-
cTBa:
—  BXoA vHTepdelica RS485. B 3ToM pexxume (3a4aeTcsi COOTBETCTBYIOLIEN MPOrpaMMHON HaCTpoW-
KoM, cM. n.1.2.19.6) NopT UCMONb3YEeTCs KaK ANCKPETHbIN BXO (TO €CTb pearMpyeTt Ha UMMYJIbC C
MWUHMMaSIbHOW ANINTENBHOCTBIO aKTUBHOMO CUMIHaNa He MeHee 15 MC) U He MOXET UCNONb30BaThCA
ANs OpraHu3aumm CTaHAapTHOMO KaHana CBA3w;
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—  CNeuuanuaMpoBaHHbIA ANCKPETHBIN BX0A «CUHXPOMMNYNbC». OaHHbIN BXOA BbIMNOSIHEH HA HOMM-
HanbHOe 3HaYyeHMe MNOCTOSIHHOrO HanpsbkeHus 24 B. AAMTenbHOCTb BXOAHOO UMMyfbca He MeHee
15 mc.
1.2.19.5 Mpuxoa wMnynbca MO KaHany CMHXPOHWU3AUMM MPUBOAMT K aBTOMATUYECKOW «MOACTPOMKe»
BHYTPEHHErO BpEMEHW YCTPOMCTBaA.
1.2.19.6 MapaMeTpbl CMHXPOHU3ALIMK MO BPEMEHU 33[1AI0TCA B MeHIO «HacTpoikun — CUHXPOHU3aLMS».
C nomoLblo yCTaBkM «UMMynbC» MMEETCS BO3MOXHOCTb 3aAaTb YacCTOTy MpMXoda CUrHana CUHXpPOHU3a-
LMK OAMH pa3 B CEKYHAY, B MUHYTY, B 4ac.
C nomoubto yctaBki «MopT» MOXHO 3aAaTb O4HO U3 3HAYEHMUIA:
—  «OTK1» — CMHXPOHM3aLMA He Ucronb3yeTca (B 3TOM cyyae uHTepdeiic RS485 MOXHO UCMonb30-
BaTb AN1 OpraHn3auum CTaHAapTHOrO KaHana CBsA3u);
—  «RS485» — KaHa/n CMHXPOHMU3aLMK BbIMOSHAETCS C NMOMOLLbIO MHTepdeica RS485;
—  «ONTpoH» — KaHaN CMHXPOHWU3ALUMM BbLINOSHAETCA C MOMOLLBIO OMTPOHHOro BXoda «CUMHXpOWUM-
nynbC».
1.2.19.7 B cnyvae, ecnu ycTaBKOW 3afaHa CMHXPOHM3auust no BpeMeHun («MopT — RS485/0nTpoH»), a
CUHXPOUMNYSIbC HE MPUXOAUT B TEYEHWE ABYX UHTEPBASIOB OXMAAHUS uMnynbca (3HaveHue yctaBku «MMnynbe»
YMHO)XEHHOE Ha ABa), TO Ha MHAMKATOPE YCTPOWCTBA MOSIBSETC coobLeHne «HeT nMnynbca cMHxp.». Mpy 3ToM
cpabatbiBaHue pene «CurHan» W cBeTtoavofa «BHeWwHss HeucnpaBHOCTb» HE NpOUCXOAMT, T.K. owubka He
KpUTMYECKas 1 NO3BOMSIET AONTOE BpeMs BbINOMHATb PyHKUMM 6e3 noTepu kavecTsa.

1.2.20 JIvHus cBSA3M

1.2.20.1 YCTpOMCTBO OCHALLEHO ABYMSI MW TpeMsi MHTepdencaMn NnHUM CBA3M C koMnbtoTepoM — USB
Ha nepefHel naHenu ycrpoictea, RS485 — Ha 3agHei u TpeTuin (OnuMoHasbHbIn) MHTepdeinc — RS485, CAN uam
Ethernet.

1.2.20.2 PasbeMm USB Ha nepeaHelt maHenu npeaHa3HayeH, B OCHOBHOM, NSl MPOBEAEHMS MYCKO-
HanagouyHbIX paboT M NO3BOSISIET COEAMHSTLCS C KOMMBIOTEPOM MO MPUHLMMY «TOYKa — TouKa». [ns coeanmHeHns
C KOMMNbIOTEPOM WCMO/b3YETCS CTaHAAPTHbIM kabenb Tuna «A-B». ManibBaHWYeCKOW pasBs3KM OT CXeMbl YCTPOW-
CTBa A@aHHbIN MHTEPDEIC HE UMEET.

1.2.20.3 WHTepdeiic RS485 Ha 3aaHel naHenn npubopa npeaHa3HayeH Anst MOCTOSIHHOrO MOAKMOUYEHMS
YCTPOICTBA B JIOKaNbHYIO CETb CBS3W ANs peweruns 3aaad ACY. Ha 3ToM uHTepdelice peanvsyeTcs MHOFOTOYeY-
HOe NOAK/IOYEHME, TO eCTb K OAHOMY KOMMbIOTEPY MOXHO OAHOBPEMEHHO MOAKIOYATb HECKOSIbKO YCTPOMCTB C
aHaNOrMYHbLIM KaHanoM napannesnbHO (LUMHHAs apxXMTeKTypa). 3TOT MHTepdenc Bceraa UMeET NOMHYIO rasibBaHu-
YECKyIo pa3Bsa3Ky OT CXEMbI YCTPOMCTBA.

1.2.20.4 Hanuuue v Tun TpeTbero nHTepdenca 3aBUCUMT OT UCTIONHEHUS.

1.2.20.5 YcTpoicTBo noaaepuBaeT npoTokon c¢sa3u Modbus RTU vnn Modbus TCP, B 3aBMCMMOCTU OT
WCMOSTHEHMS] IMHUW CBSAI3N.

1.2.20.6 Mpwu 3agaHmum Tvna npotokona Modbus ycTtaBkamMu HeobxoauMMO AOMNOAHMTENBHO BBECTW napa-
METPbI 3TOr0 NMPOTOKO/A, NO3BOMSIOWME HACTPOUTL YCTPOWCTBO Ha paboTy C pa3IMYHLIMW BapuaHTaMu nepeaayum
[aHHbIX. 3TUMM MapaMeTpaMKn SIBASIIOTCA aApec YCTPOMCTBA B JIOKaSIbHOW CETM, CKOPOCTb Mepedayn AaHHbIX,
Hanuune n BUA NPOBEPKM AaHHbIX HA YETHOCTb, @ TaKXKe KONMYECTBO CTOMOBLIX HUT.

1.2.20.7 Bce uHTepdeichl CBA3M NO3BOMISAOT BbIMONHATL BCE AOCTYMHbIE Onepaumun, MoryT pabotaTtb oa-
HOBPEMEHHO, B TOM YMC/e HA pasHbIX CKOPOCTSAX nepeaaydu.

1.2.20.8 JIuHuo cBA3n ¢ MHTepdeicom RS485 pexkoMeHAyeTCs COrnacoBbiBaTh Ha KOHLAX, MoAkmtoyast
BCTPOEHHbIE COrnacylolme pe3ncTopbl Ha KpamHWX yCTporcTBax. Moak/loYeHWe OCYLLECTBASIETCS C MOMOLLbIO
3aMbIKaHMS KOHTaKTOB 3 U 4 KIIEMMHUKa.

1.2.20.9 MoHTax NnHUM CBA3KM C UHTepdeincoM RS485 pekoMeHAyeTCs NPOM3BOAWUTL C MOMOLLBI BUTOM
3KpaHMpPOBaHHOW Napbl, Cobntoaast NONSAPHOCTL NMOAKIOUEHNS MPOBOAOB.

1.2.20.10 MoHTax NMHMK cBsA3n ¢ uHTepdelicom Ethernet nponsBoanTCcs € NOMOLLLIO CTAHAAPTHLIX Kabe-
neut Tuna UTP unu FTP ¢ pasbeMamu RJ45.

1.3 CoctaB u3penus

1.3.1 B yCTpOMCTBO BXOAST Creayolme OCHOBHbIE Y3/1bl:
—  Moaysnb KoHTposnnepa MK;
—  MOAy/b K/laBMaTypbl U MHANKaLWW;
—  MOAy/b MUTaHus;
—  MOAy/lb ONTPOHHbIX BXOAOB;
—  MOAY/b BbIXOAHbIX pene;
—  MOAY/b BbIXOAHbIX pene U ONTPOHHLIX BXOA0B;
—  MOAyNb BXOAHbIX pa3Bs3blBaloOLMX TPAaHCHOPMATOPOB.
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1.3.2 KoHCTpyKums nsgenus
1.3.2.1 KOHCTpYyKTMBHO YCTPOWMCTBO BbINOSIHEHO B BUAE CTanbHOMO 6/10Ka, UMEIOLLEro SIMLEBYO MaHesNb
(nynbT ynpaeneHus). CTpyKTypHast cxeMa YCTPOMCTBA U306paXkeHa Ha pUCYHKe 6.
1.3.2.2 B 6r10Kke pacrnonoxeHbl MOAy/M, B COCTaB KOTOPbIX BXOAAT MevaTHasi nnata 1 apyrue Heobxoam-
Mble 3N1eMeHTbl. Moaynu o6beanHeHbl Mexay coboi C MOMOLLbIO NeYaTHON Kpocc-nnaThl. BHELLHWE curHanbl BCex
mMoayneli (kpoMe Moayns yrpaB/ieHus) BblBeAeHbl Ha 3afHI00 NaHenb 6/10Ka M NoaKItoYeHbl K kineMMaM. Knemmel
BbIMOJIHEHbI PA3beMHbIMK (LIESTON FPYNMON), YTO MO3BOJSIET MNP HEOGXOAMMOCTM OMEPATUBHO 3aMEHWUTb YCTPOW-
CTBO, HE HapyLlas MOHTaX NOABOASALLMX NPOBOAOB.
1.3.2.3 Ha nepeaHei naHenun ycTponcTea YCTaHOB/EHbI:
—  VMHAMKaTOp, CofepXXalluii YeTbIpe CTPOKK no 20 3HAaKOMECT, C YNpaBisieMoln MOJACBETKOW U pery-
JIMPYEMOI KOHTPACTHOCTbIO;
—  KHOMKM KNaBuaTypbl yrnpaBneHusi (LeCTb KHOMOK YMNpPaBNeHWUs AMANoroM <«4YefloBeK-MallnHa»,
KHOMKa cbpoca CMrHanmM3aLummn 1 KHOMKK ONepaTUBHOMO YrpaBieHus);
—  CcBeToAMOAdbl CUrHanmsauun (C UKCMPOBAHHBIM HA3HAYEHWEM M MPOrpaMMUpyeMble Nosib3oBaTe-
nem).

1.3.3 Mopaynu BXoAHbIX TpaHCOpMaToOpOB TOKa

1.3.3.1 Mogaynb TpaHcchopMaTOPOB TOKA COAEPXKMT TPU OAMHAKOBBLIX TPaHCopMaTopa TOKa MO KaXXaoi
(ase n TpaHcchopMaTop Toka HyneBOW NoCiefoBaTENBHOCTU. [py OTCYTCTBUMU M3MEPUTENbHOMO TpaHchopMaTopa
Toka B ¢ha3e B Ha npucoeaMHeHUM COOTBETCTBYIOLME BXOAHbIE KIEMMbl YCTPOWCTBA OCTaBASIOT CBOGOAHbIMU, a
ycTaBky «TT da3bl B» 3apatoT «OTkI».

1.3.3.2 TpomexyTouHble TpaHcopMaTopbl 0becneumBaloT rasibBaHNYECKYIO pPa3Bs3Ky M npeasapuTenb-
Hoe MaclwTabmpoBaHMe BXOAHbLIX CMrHanoB. llepBuyHbie 06MOTKM TpaHChOpMaTopoB 06ecneurBaloT 3aAaHHYHo
TEPMUYECKYIO CTOMKOCTb NMPY KpaTKOBPEMEHHBIX Neperpy3kax Nno BXOAHbLIM CUrHanam.

1.3.3.3 3anpellaeTcs noakno4YaTh K BXoAy ANs NOAKMOUYEHUS Toka 3l 06lmin npoBoa dasHbIX TpaHC-
(opMaTOpOB TOKa, Tak KaK 3TOT BXOA HE PacCYMTaH Ha NpoTeKaHMe TOKOB MexaydasHbIX 1 ABOMHbLIX 3aMbIKaHWU,
MMEET MNOBbILEHHOE BXOAHOE COMPOTUBIIEHNE N MOXET ObITb MOBPEXAEH.

¢
_{E Mopynb TpaHcchopmaTopoB 1B
ToKa IC

310

CI/IHXpOH n3auma spemMeHun

—<] RS485
Mopynb MUKpONpOLLECCOPHOTO 1 -
OMOJIHUTENbHbIN
UsB Mopynb KOHTponnepa T
A — Knaemarypbl E NHTEpdec ceasn

B 3@BMCUMOCTM OT UCMOSHEHUS
Y MHAMKaLMK (B 3aBNCMMOCTY OT UCMOMHEHMS)
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_{Kl Moaynb BbIXOAHbIX pene

1 ONTPOHHbIX BXOOOB
P [OuckpeTHble
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T US>
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PucyHok 6 — CTpyKTypHast CxeMa YCTpoICTBa
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1.3.4 Moaynb KOHTpoONnepa
1.3.4.1 Moaynb MMKPOMPOLIECCOPHOr0 KOHTPO/iepa, KpoMe COBCTBEHHO 32-pa3psigHOro MUKpPOMNpOLEC-
copa, coaepxut 4 Méaint M3Y, 16 M6ant coxpaHsemoro O3Y, CTOPOXEBOW TalMep, 4achl-KaneHaapb, CXemy
pEe3epBHOr0 NUTaHWS NaMATU U KaneHaapsl, SHEProHe3aBMCUMMYIO MaMaTb YCTaBOK, MHTepP(ENC LWnHbI pacluvpe-
HUst 1 14-paspsgHbiii 8-kaHanbHbI ALM. FnaBHbIA Npoueccop 06CnyXvMBaeT TpW MOCAefoBaTeNbHbIX KaHana
cBsA3n — USB, RS485 v Tpetuii nHTepcdeiic B 3aBUCMMOCTM OT UCMOJIHEHMS. TaM e pacrofioXKeH BXOA CUHXPOHWU-
3aUMn BpEMEHN.
1.3.4.2 Mogaynb KOHTpoNNepa BbINOMHSAET crneaytoLme QyHKLUMN:
—  MpWeM CUrHanoB OT TpaHCdopMaToOpoB ToKa (4 KaHana);
—  aHanoro-uncdposoe npeobpasoBaHMe BXOAHbIX aHaNOroBbIX CUrHasoB;
—  BOCCTaHOBneHue opMbl CUrHana Npy NOrpeLlHOCTSX NepBUYHbIX TT;
—  (unbTpaums aHanoroBbIX CUrHANOB, NOAABNEHME anepUOANYECKON M BbICOKOYACTOTHBIX COCTaB-
NSAOLWMX, HAUYMHAs CO BTOPOWN FrapMOHUKK;
—  BOCCTaHOBneHue Toka ¢a3bl B npu ee oTCyTCTBUMK;
—  pacyeT AeWCTBYIOLMX 3HAYEHUA NEPBOI FrApPMOHMYECKON COCTaBNSIOLEN BXOAHLIX CUrHAMNO0B;
—  pacyeT AeNCTBYIOLMX 3HAYEHWUIN BbICLUIMX FrAPMOHUYECKUX COCTaBSIOLMX TOKa HYNeBoOl nocneao-
BaTESIbHOCTU;
—  pacyeT AeiCTBYIOLLEro 3Ha4YeHust Toka 0bpaTHOW NocieaoBaTeNbHOCTY;
—  BbI6GOp MakCMManbHOro 3HayeHns n3 Tpex asHbIX TOKOB;
—  CpaBHEHME pPacCYMTaHHbIX 3HAYEHMI TOKOB C YCTaBKaMy;
— oTpaboTKa BblaepXKeK BpEMEH!;
—  Bblgaya CUrHanoB Ha COOTBETCTBYIOLUMNE pene;
—  MOCTOSIHHBIN OMPOC BCEX AMCKPETHBLIX CUrHamMO0B;
—  06CnyXnBaHWE NTOrMYECKON CXEMbI YCTPOMCTBA;
—  WHAMKauusl COCTOSIHMSI YCTPOWCTBA Ha CBETOAMOAAX;
—  OMpoC YnpasnsioLmMX KHOMOK;
—  obcnyxuBaHue KaHasioB CBS3N;
—  BblBOA MHMOPMaLMK Ha aucnnen;
—  MOCTOSIHHas caMoAmarHoCT1Ka Moayns.

1.3.5 Moaynu onTpoHHbIX BXOAOB
1.3.5.1 Mopaynu onTpOHHbIX BXOAOB 0becne4ymsaloT:
—  ranbBaHMYECKYIO Pa3BA3KY BXOAHbIX AMCKPETHBIX CUFHAMIOB OT 3/IEKTPOHHOMN CXEMbI YCTPOMCTBA;
—  BbICOKYIO MOMEXOYCTOMUYMBOCTb (PYHKLIMOHMPOBAHMS 3a CYET BbICOKOMO Mopora cpabaTbiBaHus
OMTO3/IEKTPOHHOMO NpeobpaszoBaTtens He Huxe 0,55 oT Uyom.
1.3.5.2 YCTpoiCTBO KOMMMIEKTYETCS MOAYNSIMU BXOAHbLIX AMCKPETHBLIX CUrHanoB OLHOM W3 Crleaytowmx
mMoaMduKauMi — Ha HanpsbkeHne 24, 48, 110 B MOCTOSHHOrO Toka MM Ha HanpsbkeHue 220 B nocTosiHHO-
ro/nepemMeHHoro Toka. Tpebyemyto MoancbuKkaumio cnesyeT orosapueaTh Npy 3akase YCTpoMCTBa.

1.3.6 Mopaynb BbIXOAHBIX pene

1.3.6.1 BbixoaHble pene, NPUMEHEHHbIE B YCTPOMCTBE, 06ECNeYMBalOT rasibBaHUYECKYIO Pa3BA3KY 3/eK-
TPOHHOW CXEMbl YCTPOWCTBa C KOMMYTUPYEMbBIMU LIENSIMU U 06/1a1al0T BbICOKOM KOMMYTUPYIOLLEN CMOCOBHOCTbIO.
Kaxxpoe pene MMeeT [Be MEpeKMAHbIX Napbl KOHTAKTOB, HO HE BCE OHW BbIBEAEHbl Ha BbIXOAHbIE KIEMMbl. B
cxeMe npeaycMoTpeHa 6/10KMpoBKa OT CllyYaliHbIX cpabaTbiBaHWUI BbIXOAHbLIX penie npu cbosix npoueccopa.

1.3.6.2 BbixogHOe pene OTKYEHMSI BbikIoYaTens npoaybsvMpoBaHO ABYMSI HE3aBMCMMbIMK LIEMSMU
(BbIXOA4 perncrpa — TPaH3MCTOPHbIA K04 — CU/IOBOE pene) Afs MOBbIWEHUS HAAEXHOCTU cpabaTbiBaHWs Npu
OTKNOYeHNn aBapumn. KoHTakTHble HP rpynnbl BeIXOAHbIX pene «OTkA. 1» n «OTKA. 2» peKoMeHAyeTCs BKIoYaTb
napannesbHo.

1.3.6.3 HanpsbkeHne nuTaHusa ynpaBasiowmx 06MOTOK BbIXOAHbIX pene cocTaBnsieT 12 B NOCTOSAHHOro
TOKa.

1.3.7 Moaynb nuTaHus

1.3.7.1 Mogaynb nuTaHmns npeobpasyeT NnepBMYHOE HanpshKeHWe OnepaTMBHOMO NuTaHus (NepeMeHHOE,
NOCTOSIHHOE W/N BbIMNPSIMIIEHHOE) BO BTOPUYHbIE BbIXOAHbIE CTAabMNN3MPOBAHHBIE HAMPSHXKEHUS MOCTOSIHHOIO TOKa
+5Bwu +12 B.

1.3.7.2 B 3aBMCMMOCTU OT UCMOJTHEHUS! YCTPOMCTBO KOMIM/IEKTYETCA MOAY/IEM MUTAHMS OHOW U3 YEThIPEX
MoaMdVKaUuA — Ha HanpsbkeHue 24, 48, 110 B nNoCTOSIHHOrO TOKa MM Ha HanpsbkeHue 220 B nOCTOSIHHO-
ro/nepeMeHHOro Toka.

1.3.7.3 Ha moayne nuTaHusi pacriofioXXeH OTCEK 3/IEMEHTA MUTaHWs (CMEHHOW NMTUEBOMN BGaTapeiiku),
obecneymBaloLlero coxpaHeHne naMsaT 1 xoda 4acoB NMpu OTCYTCTBMM ONEPATUBHOIO NUTAHMS.
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1.3.8 Mopaynb knaesuatypbl 1 nHamkaumm Kn

1.3.8.1 Moaynb knaBuaTypbl U MHAMKALUUW MO3BOMSIET OMpaliMBaTbh COCTOSIHWE KHOMOK, BbIBOAWUTbL WH-
¢opmaumio Ha Tabno B 6ykBeHHO-LM(POBOM BUAE, a TAKXKE YNpaBsATh NMOACBETKON MHAMKATOPA.

1.3.8.2 Ha moayne pacnonoxeH pasbeM MHTepdeica USB ans NoAKNOUYEHNsS K KOMMbIOTEPY NpW NpoBe-
[eHUW HanaaoyHbIX paboT. B HOpManbHOM peXXmMMe pasbeM A0/MKEH 6blTb 3aKPbIT 3ar/TyLLKOMN.

1.4 YcrpoiicTtBo 1 paboTa

1.4.1 OcHOBHble NPUHLMNBI (PYHKLIMOHNPOBAHUS

1.4.1.1 YCTpOMCTBO BCErha HaXOAUTCS B PEXMME CNEXEHWUS 3a TpeMsi ToKaMu NnHWMKM. Tpu OTCyTCTBUM
TpaHcdopmaTopa Toka B haze B Tok ¢asbl B paccunteiBaetcs no ¢opmyne (1).

JononHutensHo usMepsietcs Tok 31, yactotbl 50 'y, 150 My, 250 My, 350 'y n 450 Ny, a Takke paccyn-
TbIBAETCS TOK 06paTHOM NocnefoBaTenbHOCTU L.

1.4.1.2 YCTpOWCTBO OAHOBPEMEHHO U3MEPSIET MIHOBEHHbIE 3HAYEHMS! TOKOB C MOMOLLbIO MHOFOKaHasbHO-
ro ALM. CHaTble 3Ha4yeHns ALIM obpabaTbiBaloTcs no nporpaMme LucdpoBoin punbTpaumm OTHOCUTENTBHO MEPBOM
rapMOHMKU MPOMBILNIEHHON 4YacTOTbl, B pe3ynbTaTe Yero nosyyaloTcs [AeKapToBbl KOOPAWMHATbl BEKTOPOB
BXOAHbIX TOKOB C OTHOCWUTENIbHOM B3aMMHOMN (ha3vpoBKON. PunbTpaumsi OTCEKAET MOCTOSIHHYIO COCTaBSIOLLYHO
CUrHanoB, BbICLUIME TFAPMOHWMKWM, @ TakkKe OoCnabnsaer >3KCNOHEHLUManbHY0 COCTaBASIOWYIO MpU nepexoaHbiX
npoueccax npu asapusix Ha JIMHUM.

1.4.1.3 [nsi cpaBHeHMs1 C yCTaBKaMu BbIUMCIAETCS AEMCTBYIOLLEE 3HAYEHUE KaXAOro TOKa U HaxoauTcst
MaKcMManbHoe 3HaveHue 13 asHbIX TOKOB.

OJHOBpPEMEHHO PacCUUTBLIBAETCS M TOK 06paTHOM nocneaoBaTesibHOCTH no dopmyne (7).

Mpn obpaTHOM YepesoBaHuM (a3 Mpu pacyeTe Toka 0bpaTHOM nocnepoBaTenbHOCTU Toku a3 B u C B
dopmyne (7) MeHAOTCS MeCTaMu.

3HayeHns Moayneil BEKTOPOB BbIUMCNAIOTCS Kaxxable 10 MC M CpaBHMBAOTCS C yCTaBKaMu, BBEAEHHbLIMU B
YCTPOWCTBO MPW HAacTPOVKE €ro Ha KOHKPETHOE NMpUMEHEHME.

1.4.1.4 Mpwn nycke Kakon-nMbo CTyneHu 3alumTbl BKIOHYaeTCs ceeToamos «Iyck 3awwmThbi» U NpoMCXoauT
ABTOMAaTUYECKOE YMEHbLUEHNE 3HayYeHus1 YCTaBku Ha 5% ans ucknodeHns gpebesra n obecnevenns koadduum-
eHTa Bo3Bpata nopsaka 0,95. Mpu Toke meHee 0,4X [yoy 77 (T.€. Npy TOKe 2 A — ANng UCrosHeHns 5 A n npu Toke
0,4 A — ans ncnonHenuns 1 A) koachduumeHT Bo3BpaTa ymeHblaeTcs Ao 0,92.

1.4.1.5 [anee 3anyckalOTCs BpeMEHHbIE 3aZlepXKW, 3afiaHHble ANs KaXAoW CTyneHu cpabaTbiBaHus. B
Cny4ae CHWXKEHWS BXOOHbIX TOKOB HMXE Mopora MnpouMcxoauT cbpoC BblAEpXKWM BpeMeHu. [ns 3aBMCUMbIX
XapaKTEPUCTUK BblAepXXKa BpeMeHU YNpaBAsieTCs TEKYLLUMM TOKOM.

Mocne BbIAEPXKKW 33laHHOMO BPEMEHM BKJTHOYEHHbIX 3alUMT BKIIOYAETC cBeToamos «CpabaTbiBaHue» U
NPONCXOAUT OTKIIKOHMEHWE BbIK/lOYaTeNs ¢ noMoLbio pene «OTK.».

1.4.1.6 B MOMeHT cpabaTbiBaHMsI KOHTAKTOB pefie NponcxoauT (ukcaums NpUYMHbl OTKITHOYEHUST JIMHUK
(BUA cpaboTaBLuei 3almThl, BHELIHEE OTK/IOYEHME UM KOMaHAA), BpeMeHW cpabaTbiBaHUS 3aliMTbl MPY NMOMOLLM
BCTPOEHHbIX YaCoB-KasieHAaps, a Takke BPEMEHM, MpoLUeaLlero ¢ MOMEHTA BbISIBNIEHUS YCNOBUIA cpabaTbiBaHUS
3aWunThl 0 MOMeHTa cpabaTbiBaHus pene «OTKN.» T34y (MO HEMY MOXHO CYAUTb O peasibHOM MOSIHOM BpeMeHM
peakumm 3almTbl Ha aBapuio).

Mo curHany oTk4YeHns BoiktoyaTenst PMO BktoyaeTcs CBETOAMOS «ABapuiiHOe OTKIOYEHME», Hauu-
HaeT MuraTb cBeToamog «OTK/.» W npoucxoaunT mKcaums o6LIero BpeMEHW CyLLEeCTBOBaHUS aBapUIAHON
cuTYaumn 7oz ITO MO3BONSET ONpeaensTb BpeMsi OTK/TIOYEHUS BbICOKOBOJSIbTHOIO BbIK/THOUaTeNs.

1.4.1.7 Pa3sMblkaHue KOHTaKToB pene «OTK1.» NPOUCXOAMUT TOMbKO MOCie paspbiBa LEnU KaTylwKu OT-
KJIIOYEHMS BbIKSItOYaTeNs 6/10K-KOHTAKTaMU BbIKOUATENS A5 3alUMThl KOHTAKTOB pefie YCTPOWCTBa OT MnoAropa-
HMS. AHaNOrMYHO peann3oBaHa M UEMb BKIOYEHMS BbiktovaTens. OTKIOUYEHME pene YCTpoMCTBa npu
HecpabaTbiBaHUN 6110K-KOHTAKTOB NPOM3BOAMTCS BPY4YHYKO, KHOMKOM «COpoc», mocne CHATUS NUTaHus Lenen
ynpaeneHus. [MpeaycMOTpeH KOHTPOSb 33 BpEMEHEM MepektoveHust BbIKYaTens, a TakkKe BO3MOXHOCTb
OrpaHuyeHnst AMTENbHOCTU BblAayun YNPaBAsoWMX CUrHANOB Ha BbiXOAHble pene «OTkn.» u «Bkn.». MNMoapobHee
CM. n.2.5.6.4.23.

1.4.1.8 MMpu ntoboM BKIHOYEHWM BbIKIHOHATENS C MOMOLLbIO YCTPOWCTBA aBTOMAaTUYECKU BBOAMTCS YCKO-
peHue cpabaTbiBaHusi NtoObIX CTyneHet MT3 B TeuyeHuWe BpeMeHU Tycop+ 1 C. 3apepkka Mpu YCKOpPEeHWUM
3a4aeTcs OTAENbHOW YCTaBKOW Tyckop 110 UCTEUEHUM BPEMEHU Tyaop+ 1 C YCKOpPEHWE BbIBOAMTCS U3 paboThl, U
HauMHAOT AEWCTBOBATb Pas/IMYHbIE YCTaBKM MO BPEMEHWU ANS pa3HbIX CTyneHen MT3. Hanuume yckopeHnus o
KaXxaol u3 CTyneHen 3aaaeTcst ycTaBkaMu. ECin BpeMs 3aepXKKu YCKOPEHUs 3a4aHo 60nbliue BpeEMEHW 3aAepXXKM
Kakow-nmbo cTyneHn MT3, To AeACTBYET MeHbLLas yCTaBKa.

1.4.1.9 Tpu ycnosun Bblgaum KOMaHAbl Ha OTKIHOYEHUE SIMHUU U OTCYTCTBUWM CHUDKEHUS BXOAHOMO TOKa
HxKe 3Hadenns 0,04% [yom 7 (T.€. Npn Toke 0,2 A — ansg ncnonHenns 5 A n npu Toke 0,04 A — ansg NCNONHeHUs
1 A) B TeuyeHWe 33[1aHHOr0 YCTaBKOW 7ypps BPEMEHW, cpabaTbiBaeT BbixoaHoe penie «YPOB» U BblAaeT CuUrHan
OTK/TIOYEHNS] BBOAHOIMO M CEKLUMOHHOMO BbiK/OUaTene. Bpemsi 3agepxku Bbigaunm curHana YPOB 3apaetcs
YCTaBKON Typps. Takum ob6bpaszoM, curHan YPOB 6yaeT BblaBaTbCsl TOMBbKO MpU YCI0BUM HecpabaTbiBaHus
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BbIKtOYaTENS NIMHUW. DTO MO3BOASET CHU3UTb BpeMsS OTK/OYEHMS BbILECTOSILLEro BbIKAYATENS U YMEHbLUNTb
NnocneacTBns 0TKasa BblK/OYaTeNsl MHUK. 3aMKHYTOE COCTOsSIHME KOHTaKToB pene «YPOB» obecneuvBaeTcs Ao
CHWXXEHNS ToKa B IMHUK HMKe 0,04 X Loy 77 ANUTENBHOCTb 3aMKHYTOrO COCTOsIHMS pene «YPOB» — He MeHee 1 C.

1.4.2 CamMopamarHoctuka yCcTponcTBa

1.4.2.1 [pw BKIOYEHUM MUTAHUSA NMPOUCXOAUT MOJSIHAA NPOBEPKA NPOrpaMMHO [IOCTYMHbIX Y3/10B YCTPOK-
CTBa, BKIOYast caMm npoueccop, M3Y, O3Y, AL, sHeproHe3aBUCMMYLO NaMsATb YCTaBOK, 0OMOTKMN BbIXOAHbLIX pene.
B cnyyae o6Hapy>eHMs OTKA30B, a TakXKe Mpv OTCYTCTBUM OMEPATMBHOIO MUTAHUS BbIAAETCS CUrHaN HOPMasbHO
3aMKHYTbIMM KOHTaKTaMu pene «OTkas», U YCTPOUCTBO 6N0KUPYETCS.

1.4.2.2 B npouecce paboTbl NpOLECCOP MOCTOSHHO NMPOBOAWT CaMOAMArHOCTMKY M MepenporpaMmMupyet
TaK Ha3blBAaeMbIi CTOPOXXEBOW TalMep, KOTOPbIN, ECAIN €ro NepuoaMYecku He cobpachiBaThb, BbI3bIBAET annapar-
Hbli cHpoC Mpoueccopa YCTPOMCTBa M 3anyckaeT BCO MPOrpaMMy C Hadyana, BK/oYasi MOSHOE HayanbHoe
CaMoTECTMPOBaHWE. TakuM 06pa3oM, NMPOUCXOANUT MOCTOAHHBIA KOHTPO/b Kak OTKAa30B, TakK M ClyvaliHbix c6oeB
YCTPOWCTBA C aBTOMaTUYECKUM MEPE3ANYCKOM YCTPOMCTBA.

1.4.2.3 B yCTpOMCTBE MMEETCA PEXUM «KOHTPOMb», MO3BOMSIOWMIA BbIBECTU Ha WMHAMKATOP TeKyllue
3HaueHuss (asHbIX TOKOB, TOKA HYNeBOW W 06paTHOM MOCNeAoBaTeNbHOCTEN, COCTOSIHME BXOAHbIX AMNCKPETHbIX
CWUrHasnoB, a Takke TeKyliMe AaTy U BpeMsi. 3TO NO3BOJISET AOMOHUTENbHO, C y4acTMeM orepaTopa, NpoBEpUTb
LIe/IOCTHOCTb BXOAHbIX LIEMEN W NPaBUIbHOCTb YCTaHOBKM TEKYLLErO BPEMEHW. B pexxnMe «KOHTPOsb» MOJSIHOCTBIO
COXPaHSIOTCS BCe YHKLMM 3alLMThbI, MO3TOMY HMKAKOro BBOJA Mapons He TpebyeTcs.

1.4.3 CrpykTypHas cxema

1.4.3.1 TOKM KOHTPOSIMPYEMOW JIMHWM MOCTYNAOT Ha BXOAHbIE U3MEPUTESNbHbIE TpaHChOpMaTophbl, OCy-
LLECTBASAIOLLME Fa/ibBaHUUECKYHO pa3Bsi3Ky M COrflacoBaHME YPOBHEN CUrHanoB. [anee OHM MOCTynatoT Ha Moay/lb
MWKPOMPOLIECCOPHOrO KOHTpOJ/iepa, rae npeaBaputenbHO MUIbTPYIOTCS, @ 3aTeM OUMMPOBbLIBAIOTCS aHanoro-
undposbiM npeobpasoBatenemM ALM. LindpoBoli curHanbHbIM MpOLECcOp Mpov3BOAUT LMdbpoBYD 06paboTky
curHanos. MNonyyeHHble AaHHble NepefatoTcs rnaBHOMY NpoLueccopy.

1.4.3.3 Moaynb MHAMKALMU M KIaBMATYpbl NO3BOJISIET OMNpaliMBaTh COCTOSIHME KHOMOK, BbIBOAWUTb WH-
¢dopmaumto Ha Tabno B 6ykBeHHO-LM(PPOBOM BUAE, a TaKXKe yrpaB/siTh NOACBETKON MHAMKATOPA.

1.4.3.4 PexkuMbl paboTbl YCTPOMCTBA 33[alOTCA C KaBUaTypbl, COAepXallel 6 KHOMOK [ns avanora
(«Bbixog», «<», «—»,«T», «I», «BBog»), KHOMNKY «C6poC» ANt cOpoca cUrHanmsaumm 1 ynpaeneHus, a Takke
KHOMKK OonepaTuBHOro ynpasneHuns. O6cny>xmBaHve KnaBuaTypbl M MHAMKATOpPA OCYLLEeCTB/SET MnjaTa ynpasne-
HWS AMCMNEEM W KNaBUATYpPONA.

1.4.3.5 Mopaynb OMNTPOHHbLIX BXOAOB OCYLUECTBASIET rafibBaHWYECKYIOD Pa3Bs3Ky BXOAHbLIX CUrHanoB OT
CXeMbl YCTPOWCTBA M, B 3aBUCMMOCTM OT MCMOJSIHEHWUS, pacCyMTaH Ha HOMMWHAJbHBIA YPOBEHb BXOAHbLIX CUMIHAMIOB
220 B NOCTOSIHHOIO, BbIMNPAMEHHOIO MAK MEepeMeHHOro Toka unmn 110 B NOCTOSAHHOroO TokKa.

1.4.3.6 Moaynb BbIXOAHbIX pene COAEPXUT CUrHasbHbIE U CUOBbIE pene ANs yrnpaBieHUs NOAKIYEH-
HbIM 060pyAOBaHMEM. KOMMYTUPYIOLLME KOHTaKTbl Pesie BbIBEAEHbI HA BHELLHWE KJIEMMbI YCTPOWCTBA.

1.4.3.7 Moaynb nuTaHua obecrneynBaeT BCe G/IOKM YCTPOMCTBA HEOOGXOAMMBIMU HAMPSHKEHUSIMU U Bbl-
MOSIHEH Mo cxeMe C 6ecTpaHcOpMaTOpPHLIM BXOAOM. 3TO MO3BOMSIET OCYLWECTBUTL MWTaHME YCTPOWCTBA OT
NCTOYHMKA KaK NepeMeHHOro, Tak U MNOCTOSHHOro TOKa.

1.4.3.8 Bbnok nuTaHus BblaaeT CTabunmanpoBaHHble Hanpshkenus 5 n 12 B.

1.4.4 OnwucaHue BXOAHbIX aHaN0roBbIX CUrHanoB

1.4.4.1 Knemmbl I, Iz n I npegHasHayeHbl Ansl NOAKMOYEHNS BTOPUYHBIX OBMOTOK M3MEepUTENbHbIX
TpaHchopMaTopoB Toka MHUKN. OBMOTKM 06513aTeNbHO A0MKHbI 6bITh NPaBMIbHO cda3npoBaHbl. KneMMbl Havana
06MOTOK NMoMeuyeHbl 3HakoM «*», MNMpu oTtcyTcTBUN UTT B (ha3e B BxoaHbIE KIIEMMbl OCTAOTCS CBOOOAHLIMM, a B
yCTaBKax KoHdurypaumm 3agaetcs «TT da3bl B OTkn». B TakoM cnydae 3HayeHue Toka B (ase B paccumTbiBaeT-
cs no dopmyne (1). Ons sHeprocuctem ¢ obpaTHbIM yepeaoBaHueM da3 ACB npeaycMoTpeHa ycTaBka «Yepeno-
BaHue a3 —lpsamMo/O6paTHO», UTO CYLLECTBEHHO A1l PaCUYETHLIX 3HAYEHUI TOKa L.

[nsg yMeHblUeHMs] MOrpeLHOCTN M3MEPEHMS TOKA MPU HacbILWEHUN NEPBUYHBLIX TPaHCHOPMATOpPOB TOKa
Aans hasHbIX 3HaUYEHUIA NMPUMEHEH aNTrTOPUTM BOCCTAHOB/IEHWS] CUHYCOMAANbHOM (hOpMbI CUrHana.

1.4.4.2 [ns nogBoaa Toka 3l NMMHWUM ANs peanu3aumm 3aluTbl OT 3aMblKaHWM Ha 3eMJII0 NpeaHasHauye-
Hbl Knemmbl 3, MonsipHocTb noaknaouveHnss TTHI K BXOAHbIM KNeMMaM YCTpONCTBa 6e3pa3fiMyHa, Tak Kak
YCTPOICTBO paboTaeT Nno MOAY/O CYMMbI BbICLUIMX FAPMOHMK 3, 5, 7 1 9-1 BKOUMTENbHO, MMB0 MO MOAY/IO ToKa
OCHOBHOW YacToTbl. KaHan Toka 3/, BbICLUMX FapMOHMK OTKanMbpoBaH Ha BTOPUMYHOE 3HaYeHWE TOKa, Herocpea-
CTBEHHO MOAABaEMOro Ha BXOAHbIE KNIEMMbI YCTPONCTBA.

1.4.5 OnncaHue BXOAHbIX ANCKPETHbLIX CUrHAN0B

1.4.5.1 CocrosiHne Bxoaa «Bxog PIO» Cny>XuUT Anst KOHTPOMS COCTOSIHUS BblKAoYaTenst NMHUK «OTKIo-
YeHO», nepeaayn COCTOSIHMSA Ha BbixogHoe pene «PlMNO» (C yyeToM «3awmTbl OT gpebesra KOHTAKTOB»), a Takxe
NS UHAWKALWKW ero Ha nepefHei naHenu ycTponcTea.
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1.4.5.2 CocTtosiHue Bxofa «Bxoa PIB» cnyxuT Anst KOHTPONS COCTOSIHUS BbIK/OHaTeNs NMHUKN «Bkntove-
HO», MOBTOPEHMSI COCTOSIHUSI Ha BbixogHoe pene «PMB», a Takke AN MHAMKAUMW ero Ha nepegHeit naHenu
YCTPOWCTBa.

OaHoBpeMeHHO fo/mKeH BbiTb aKTUBHBIM TOMBKO OAMH M3 3TUX ABYX CMrHanos. OgHOBpPEMEHHOEe Hannune
WM OTCYTCTBME CUrHanoB B TedyeHune 6Gonee yem 10 C BOCNPMHUMAETCS Kak Ob6pbIB KaTywek BK/OYe-
HUSI/OTK/IOYEHNS BbIKOYATENS M AMArHOCTMPYETCS Haanucbio Ha mMHaukatope «HeucnpaBHocTb KB/KO». Mpwu
3TOM cpabaTbIBaeT pene 1 BKIKYAETCS CBETOAMOA, «HencnpaBHOCTb>.

1.4.5.3 Bxoa «CurHan rasoBoW 3alUuTbl» npeAHasHayveH ans cpabaTbiBaHUsl NpeaynpeauTesibHoN CUrHa-
nuM3aumMn 1 pukcaumMmn npy nepBbiX MPU3HaKkaxX BbIAENEHWUS Fasa, €Ciy YCTPOMCTBO NMPUMEHSIETCS ANS 3aluuThl
TpaHcdopmaTopa, HanpuMep, COBCTBEHHBIX HYXA,.

Bxoa «la30Bas 3awmTa» OCYLLEeCTBMSET HEMeA/IeHHOe OTK/IIoUEHWE BblKoYaTens. B ciyyae npumMeHeHus
YCTPOWCTBa ANS 3alUuTbl JIMHWUIA AQHHBIA BXOA MOXET MCMONb30BaTbCs KakK BX0A 6e3YCNOBHOMO OTKIHOYEHUS
Bblk/toYaTens. Aeicreue AMNB npu a3ToM 610KMpyeTcs.

Ha)xaTne Ha KHOMKy onepaTWBHOrO ynpasnieHusl «[a30Bas 3alMTa» nepeBoauT AeNCTBUME CUMrHana, no-
CTynaloLlero Ha KOHTaKTbl «[@a30Bas 3almTa», C OTKIOYEHNS BbIKOYATENS IMHUM HA CUrHaNM3aumio, Npu 3TOM
€ro aeicTeme 6yaeT aHanornyHo Bxody «CurHan rasoBoi 3alwuTbl». MOBTOPHOE HaXxaTve NepeBOAUT AEWCTBME
BXOAa C CUrHanM3auuy Ha OTKJIHOYEHME. TeKylmii pexkuM paboTbl BXxoda MOKa3blBAaeTCs WMHAMKAaTOPOM BO3JeE
KHOMKW OonepaTUBHOMO ynpaBeHus.

1.4.5.4 Bxop «AsTtomaT LUM» npegHasHaveH ANnsg curHanusaumm nponagaHns HanpsKeHUst Ha LWMHaxX nn-
TaHua UM npucoegnHeHns C NOMOLLBLIO KOHTPOS COCTOSIHMS aBToMaTudeckoro Bbikntodatens ABLUMM. Mo atomy
curHany ukcupyeTcs HemcrnpaBHOCTb «ABToMaT LUM» ¢ Bblaayvel curHana «HeucnpaBHOCTb» KOHTaKTaMu pene.
[ONONHWUTENBHO MPU HaNU4YMKM 3TOTO CUrHana GMOKMPYETCs BKIOYEHME BbiKtoYaTens. Tun NoAKIKYaeMoro
KOHTaKTa aBToMaTa onpeaensieTcs yCTaBKoM.

1.4.5.5 Bxop «C6poc curHanmsaumm» MOXET UCMOJIb30BaTbCs AN AUCTaHUMOHHOro cbpoca ceeToanoaos
YCTPOWCTBa M MNpeaynpeauTenbHON CUrHanu3auuM, Hanpumep, OT BHELIHEN KHOMKU WKW MO TeneynpasieHuto.
[eicTBue BXxoAa aHaNorMyHO HaXxaTuio Ha KHonky «CHpoc» Ha NMUEBON NaHenu.

1.4.5.6 Bxop «Pa3pewenne TY» npegHasHayeH Ansi BbIbOpa MCTOYHMKA KOMAHAHOrO YrpaBfieHUs! Bbl-
KtoyaTeneM. PexknM paboTbl 3TOro Bxoda OnpeaensieTca ycraBkon «Pa3pelleHne TY». B nonoxeHun «Mepekn.»
pexxuM paboTbl onpefensieTcs nepeknoyvatenem «MY/TY», nogknoueHHbIM K Bxody «Paspewenune TY»: npu
Hannuum curHana paspelleHo Teneynpasnenue (0T BxogoB «OTK. OT TY», «Bkn. oT TY» 1 OT IMHUM CBSA3N), NpU
OTCYTCTBUM — YyrpasfieHMe OT Koda. B nonoxeHun «Bcerga» TeneynpaeneHve W ynpaBneHuMe OT K/o4a
pa3peLleHbl BCEraa, 3TOT PEXUM TaKXKE MOXET UCMOJb30BaTbCs, eCv nepektodaTens «MY/TY» pa3pbiBaeT Lenu
«OTKN. OT TY», «OTK/. OT KAo4a», «Bkn. oT TY» n «Bkn. OT KN04Ya» 1M HE 3aBOAMTCS Ha BXoA «PaspelueHune TY».
B nonoxeHun «Ha BkN.» pexum paboTbl onpegensieTcs nepeknodarenem «MY/TY», NOAKMIOYEHHBIM K BXOAy
«Pa3pelweHne TY», HO AENCTBYET OH TOIbKO Ha KOMaHAy BKJIIOYEHWS, OTK/IOUEHME B 3TOM pEXMME paspeLlleHo
BCeraa.

[JelicTBME 3alUMT Ha OTK/IIOYEHWNE BLIKIOYATENIS COXPAHSIETCS B JIIO60M pexuMe.

1.4.5.7 Bxoppl «Bkn. oT koya» n «OTKA. OT KYa» npefHa3HayeHbl ANs BKIKOYEHUS U OTKIHOYEHUS
BbIK/IOHATENS K/IIOHOM YNpaBrieHus.

1.4.5.8 Bxoppbl «Bkn. no TY» n «OTkN. no TY» npegHasHayeHbl 4151 AUCTAHUMOHHOMO BKJITHOYMEHMS U OT-
KIOYEHNS BbIKITKOYaTeNa No TeneynpasieHuIo Mpy UCMNOMb30BaHUM CUCTEM TeNleMeXaHWKW.

NmMeeTca ocobeHHOCTb paboThl No BXxoay «Bka. oT TY», a TakKe KOMaHAbl «BKJIKOYEHWNE MO JIMHUN CBS3N».
Mpu 3apaHHON ycTaBke «KBUTMpoBaHMe — OTKI» 3TUMM CUTHANAMM MOXHO BK/OYaTb BbIK/OYaTENb NpUcoeau-
HeHusl 6e3 onepaunn «KBMTUPOBaHus». Takas yHKUMsS Heobxoamma npu paboTte C HEKOTOPLIMW CUCTEMaMm
TenemexaHukn nnm SCADA cuctemamu. lNMpu 3agaHnm yctaBkn «KBuUTuUpoBaHue — Bkn» nepes AaHHbLIMW KOMaHAa-
MW HEO6XOAMMO CHayasna «CKBUTUPOBATb» aBapUMHOE OTKIIOUYEHWE, AaB PYYHOE MOATBEPXKAEHUE OTKIOUYEHUS, A
NULWLb 3aTeM BKIIIOYATb BbiKNtoYaTenb. [na Bxoaa «Bkn. oT Kaova» «KBUTUpOBaHUe» obs3aTenibHO Bceraa.

1.4.5.9 Bxogbl «AYP» n «4AIB» npeaHa3HayeHbl ANS OTKOYMEHUS U BKIIIOYEHUST MPUCOEAMHEHNS MO
CUrHanaM YacTOTHOWM pasrpy3Ku CETU OT BHELLUHEro, Kak MpaBufo, LieHTpanM30BaHHOro yctpoictea AYP. CurHan
YATB BKIIOYAET JIMHUIO TOSIbKO B TOM Crlyyae, eciv OHa 6bina oTkaoveHa curHanom AYP. Pexxnum YATB moxeT
MpOrpaMMMpOBaTbCS YCTAaBKOW KOHGUIypaumMn Kak BHYTPEHHMWIA UM BHELWHWI. [py BHELIHEM peXuMe obpaTHoe
BK/IIOYEHWNE JIMHUM MPOM3OMAET MOC/E MogauM curHana Ha Bxod «YAlMB», a npu BHYTPEHHEM — MpPU CHATUK
curdana «AYP», npn 3TtoM Bxog «YAlB» He mucrnonb3dyetcd. B 3ToM pexumMe BbiBog AYP C NMOMOLLBIO KHOMKK
OMnepaTUBHOrO ynpasneHns «AYP» nocne OTK/YEHMS BbiKtoYaTens curHanom AYP noaencTByeT aHanormyHo
CHSATUIO 3TOrO CUrHana, To eCTb BKJIIOYUT JIMHUIO.

Ioboe skntoveHne nuHum ot YAMB (co Bxoaa «HAIMB» npu BHewHeM pexxuMe YAMB nnu cHATUM curHana
AYP npu BHYTpeHHeM) 6yaeT BK/IOYATh BbIK/IIOUATENb Yepe3 BPeMsl, 3aflaHHOe YCTaBKOW Tyang. OTO CAENAHO ANt
pasHoca BO BPEMEHM MpOLIECCa BKITHOUYEHUS] HECKObKMX MPUCOEANHEHWUI ANS YMEHDBLUEHMSI HAarpy3KuM Ha akKymy-
NATOPHYO baTapeto.
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1.4.5.10 Bxog «[yrosas 3awuTa» MCNonb3yeTcs ans 6e3ycnioBHOrO OTK/IOYEHUS BbIKNOYATENS NpU Cpa-
6aTblBaHUM AaTyvka Ayrv, YCTaHOBSIEHHOrO B sideike. AMB npu cpabaTbiBaHWM aBTOMaTMYeCKM 3anpellaeTcs.
BO3MOXXEH KOHTPOJIb AYrOBOW 3alMTbl MO TOKY.

1.4.5.11 Bxoa «Btopow Habop ycTaBOK» BBOAUT B AEMCTBME YCTaBKM M3 BTOporo Habopa. Ecnun Bxop
OCTaBWUTb HEMOAK/THOUYEHHBIM, TO UCMOJIb3YETCS TOSIbKO OAUH (NepBbIA) Habop.

1.4.5.12 Bxogpl «Bxog 1»...«Bxoa 6» npeaHa3HauyeHbl AN paclUMpeHnUst BO3MOXHOCTEW YCTpPOMCTBaA.
CBolcTBa KaXxaoro BxoAa 3a4atoTcst OTAENbHO C MOMOLLBIO YCTaBOK B COOTBETCTBYIOLMX Fpynnax, nogpobHee cM.
n.1.2.13.

1.4.6 OnwncaHne BbIXOAHbIX pene

1.4.6.1 Pene oTkntoveHus BblkovaTens «OTkn.1» n «OTKI.2» COBEPLUEHHO OANHAKOBbLI U YMPaBstoTCS
NpOLIECCOPOM MapannesibHo. Pene BO3AEWCTBYIOT Ha KaTyLUKy OTKIIOYEHWUS BbiktouaTens. [Ba pene caenaHo
WUCK/IOYMTENBHO C LENbl MOBbIWEHUS HaAeXHOCTM OTKIYEeHUs npu asapusx. [py 3TOM  pesepBupytoTcs
BbIXOAHOW Kackaj Peructpa, YNpaensioWMiA Kiod, COBCTBEHHO 3/1EKTPOMarHMTHoe pene. Mpu NoaKIYeEHNM
peKOMeHAYeTCa BKAYaTb NapasniesbHO BbIXOAHbIE KOHTAKTbl OT pa3HbIX pere.

1.4.6.2 Pene «Bkn.» npeaHa3HayeHO ANS BKIHOYEHUS BblKtouaTens. Pene Bo3AeNCTBYET Ha KaTyLUKY
BKJIIOYEHMS BbIK/IOYaTeNs.

Mpn NpoekTUpoBaHMN HEOHBXOAUMO CNeanTb 3a BO3MOXKHOCTBIO MOBPEXAEHMS KOHTAKTOB pene, eC/in OHU
6yayT pasMblkaTb MOCTOSIHHbIA TOK cBbilwe 0,5 A npu HanpsxkeHun cebilwe 100 B, M npu HeobxoaMMoCTu
NPUMEHATL MPOMEXYTOYHbIE pere.

1.4.6.3 Pene «YPOB» npeaHa3Ha4yeHo AN BblAayu CUrHana Ha OTK/IOUYEHME BbILECTOSLWMX BblKovaTe-
Nel Npu oTKase CBOErO.

1.4.6.4 CneuuanbHble nporpaMMupyemble pene «Pene 1»...«Pene 4» MMeloT BO3MOXHOCTb MPOrpamMMHO
MOAKNOYATLC K OAHOW M3 6ONbLIOr0 KOMMYECTBA BHYTPEHHMX TOYEK SOrMYeckon (yHKLUMOHANBHOW CXEMbl
YCTpOICTBa, MpuaaBas AOMONHUTENbHYIO T'MOKOCTb TEPMUHANY Npu MpUMEHEHWU. [OMONHWUTENbHO BO3MOXHO
BBEEHWE 3alaHHOM BPEMEHHON 33[lepXXKM Ha cpabaTbiBaHWe, a Takxke (yHKUMS 3anoMuUHaHuUs cpaboTaBLUero
cocTosiHMa fo ero cbpoca (aHanor yHkumm 6nmnHkepa). Cpean ToYeK NOAKIYEHMS — BCE OCTallbHblE perne,
4TO6bI MOXXHO 6bISI0 YBEMUNTDL YMCIIO MX BbIXOAHBIX KOHTAKTOB NMpu HEO6X0AMMOCTH.

1.4.6.5 Pene «Myck MT3» cpabaTbiBaeT Npu nycke /060 13 BBEAEHHbIX Ha OTK/OUYEHNE CTyneHen MT3.
Pene npeaHasHayeHO Ans OpraHM3aUMM CXEMbl 3alLUUTLI WWH, MyCKa BHeLHeN cxeMbl YPOB, KOHTPONs 4yBCTBU-
TenbHOCTU MT3 u Apyrux uenew.

1.4.6.6 Pene «OTka3» KOHTpOAMpyeT paboToCrnocobHOCTb caMoro ycrponctsa. HopManbHO 3aMKHyTble
€ro KOHTaKTbl Pa3MbIKaloTCS NpY cpabaTbiBaHUM pene B Cllydae Halmuumsl OnepaTMBHOIO NUTaHUA U NOC/E MOJSTHOM
NMpoOBEPKM paboTOCNOCOBHOCTU YCTPONCTBA ero ¢hyHKLUMEN caMoaMarHoOCTUKK. Pene npeaHasHayveHo ans pabotbl
Ha aBapuiHO-NpeaynpeanTENbHYIO CUrHanM3aumnio noactTaHumn. Mo AaHHOMY BbIXOZy PEKOMEHAYETCS YCTaHaBu-
BaTb AOMO/IHUTENbHbINA BHELWHWUI BIIMHKEP.

1.4.6.7 Pene «CurHanusaumsi» cpabatbiBaeT npu nobbIX HEMCMPABHOCTAX BO BHeLWHEM 060pyaoBaHuu,
KOTOpble OBHapyXXmMBaeT cMCTEMa ANArHOCTUKM TepMmUHana (cM. Tabnuuy 14), npu nobom cpabaTbiBaHUK 3aWUThI
(B TOM 4ucCne Ha OTKIOYEHHOM WM HecpaboTaBleM BbiKIOYaTeNe), NPy CaMOMPOM3BOSIBHOM OTKIHOYEHMM
BbIK/KOHaTENS.

[aHHOe pene MOXeT MporpaMMMpoBaTLCA Kak Ans paboTbl B HenpepbiBHOM pexuMe, Ao cbpoca ero
KHOMKOW «C6poc», Tak U B UMIMY/IbCHOM PEXWME C 3alaBaeMoV ANUTENIbHOCTbIO CpaboTaBLLEro COCTOsiHMA. Mpu
3TOM MpU NOSIBEHNM HOBOWM HEWUCTPABHOCTU penie cpaboTaeT BHOBb. 3TO yAOOHO Ans npefoTBpalleHns 6/10Ku-
POBKM CUCTEMbI LIEHTPaIbHOM CUrHAM3aLUmUM NMOCTOSIHHO «BUCSILLMM» CUrHASIOM.

1.4.6.8 Pene «ABapuiiHoe OTKlOUeHMEe» cpabaTbiBaeT npu SII060M HE KOMaHAHOM OTKJTOUYEHUW BbIKIIIO-
yaTens, onpeaensemMoM Mno COCTOsHMIO BXoaoB «Bxoa PrO» n «Bxoa PIB», B TOM 4ncie, U CaMOMpOU3BOSIbHOM
(HanpuMep, MexaHWYeckoM OTK/oYeHUM). [aHHOe pene npeaHasHayeHo ANs BblAauuM CUrHana asBapuiHON
CUrHanM3aummn n cbpacbliBaeTcs Nocie «KBUTUPOBaHWS» BbIKNIOYaTENS.

1.4.7 OnucaHve KHOMOK OonepaTUBHOMO yrpasfieHus

1.4.7.1 KHOMKM onepaTMBHOMO YrpaefeHusl NpeaHa3HayeHbl Ansl BbiIBOAA 3almUT U3 paboTbl MK NepeBo-
[a Ha CMrHanu3auMio NepcoHasioM MOACTaHUMA MpU NMpPOBEAEHWM OMEpaTMBHBIX MepekstoveHnit. Ons paboTbl C
3TMMM KHOMKaMu He TpebyeTcs 3HaHWe napons. [ns 3awuTbl OT Cy4YalHOro HaXaTusi HeobXoaMMO CHadana
HaXkaTb KHOMKY «_—~_» W, HE OTNyCKasl ee, HaXxaTb HEO6XOAMMYIO KHOMKY OMepaTUBHOMO yrnpaB/ieHus.

Tekywmnii pexxum paboTbl YKa3blBaeTCS MHAMKATOPaMM CripaBa OT KHOMKM. [oralleHHoe cocTosiHue 06onx
WHOMKATOPOB, O3HAYaeT, YTo YHKUMS BbIBEAEHA YCTaBKOM.

YnpaBneHne KHOMKaMy OMnepaTUBHOrO YNpaBfeHUs TaKXKe MOXET OCYLeCTBAATbCA no ftoboMmy KaHany
CBSI3U.

1.4.7.2 KHonka «YPOB» no3BONSIET OMNEpaTMBHO OTK/OYaTb AENCTBME 3alUUThl JIMHUM MO BbIXOAAM
«YPOB» Ha BBOAHOW M CEKLMOHHBIV BLIK/IOYATENN U MNpeHa3HauYeHa Ans NpOBEeAEHUs HanaAo4HbIX paboT Ha
JIMHWK.
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1.4.7.3 Kronka «AYP» no3sonsieT BbiBecTu duaep u3 nog aevctsus AYP unu npu HeobxoaMmocTu
BKOUUTL praep, OTKIOYEHHbIN OT curHana AYP.

Haxatue Ha KHOMKY nocne oTkmoYeHns oT AYP, npu 3aAaHHOM ycTaBke KoHdurypaummn AYP —
«BHyTpeHHee», MO3BOSIUT BK/IIOUYNTbL NMPUCOEANHEHWNE Yepe3 BPeMs, 3alaHHOE YCTaBKON 7.

1.4.7.4 KHonka «AlNB» no3BossieT onepaTUBHO BbIBOAMTL U3 AencTBus AlB, ecnu ero pabota 6bina pas-
pelleHa yctaBkamu. lNpu 3ToM BKNKOYaeTcsa ceetoamog «bnokuposka AllB».

1.4.7.5 KHonka «[a30Bas 3alimTa» MO3BOJISIET ONEPAaTUBHO MepekIoYaTh AeNCcTBME curHana «[lasoBas
3aWMTa» C OTK/IIOYEHUS BbIK/OHATENS HA CUMrHanM3aumio. OTo MOXET noTpeboBaTbCs, HanpuMmep, Npu AOMBKe
Macna B TpaHchopMaTop Mpy UCMoNb30BaHMM YCTPOIMCTBA B KaUYecTBe 3almThl TpaHchopmaTopa.

1.4.7.6 CocTosiHWe OpraHOB OMEPATMBHOIO YMpaB/IEHUs, Pa3MELLEHHbIX HA MepeaHel MaHenu YCTpou-
CTBa, PUKCUPYETCA B NaMsTU aBapui B MOMEHT BblAayM KOMaHAbl Ha OTK/OYeHME. 3TO NO3BONSIET B HeObXoan-
MbIX C/Tydasix BbiSIBUTb OLUMOKM AEXYPHOro nepcoHana npyv KOMMyTauumu.

1.5 MapkupoBka n ninombmposaHme

1.5.1 Ha kopnyce ycTpoicTBa MMEETCS MapKUPOBKa, CoAepyKallias crieaytolime AaHHbIE:
— TOBapHbI 3HaK;

— 0603HaueHne («Cupunyc-2-J1» nnn «Cupuyc-21-J1»);

— UCMOJTHEHME MO HAMPSHKEHUIO ONEPATUBHOIO NUTaHUS;

— UCMOJSIHEHME NO MHTepdeNcy NMHWUK CBA3;

— 3aBOACKOM HOMep;

— [aTy u3rotoBnexus (Mecsu, roa).

1.5.2 OpraHbl ynpaBneHnus U MHAMKaALUMKU YCTPOMCTBA, @ TakXKe KJIEMMbl MOAK/IIOYEHNUS UMEIOT MOSICHAIO-
LMe HaanucK.
1.5.3 KOHCTpYyKUME YCTpOICTBa NIOMOMPOBaAHUE HE NPeayCMOTPEHO.

1.6 YnakoBka

1.6.1 YnakoBka yCTpoWCTBa Npov3BefeHa B COOTBETCTBMU C TpeboBaHuamu TY 3433-002-54933521-2009
[NS1 YCNOBWIA TPAHCNOPTMPOBAHUS, YKa3aHHbIX B pasaene 5 HacTosuiero P3.

1.6.2 TpaHcnopTHas Tapa UMeeT MapKWpoBKY, BbliNOAHEHHYO No MOCT 14192-96, n coaepXxuT MaHumny-
NSAUMOHHBIE 3HAKM.
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2 WCrOJIb3OBAHME MO HASHAYEHWNIO

2.1 2kcnnyaTaumoHHbIE OrpaHUYeHns

2.1.1 KaTeropuyecku 3anpellaeTcsl NOAKIOUYEHNE YCTPOMCTB C WCMOSIHEHWEM MO HAMPSHKEHWUIO onepa-
TUBHOro nutaHuns 24, 48 n 110 B NoCTOSAHHOroO Toka K onepaTMBHOMY HanpsbkeHuto 220 B, Tak Kak 3To npuBoauT
K BbIXOZly YCTPOWCTBa U3 CTpOS.

2.1.2 KnuMMaTuyeckuMe YCNoBUS 3KCMlyaTauuyM YCTPOMCTBA [OMKHbI COOTBETCTBOBATb TpeboBaHWSM
n.1.1.3 HacToswero P3.

2.2 TMoprotoBka U3Aenus K UCNoMb30BaHNIO

2.2.1 Mepbl 6e30nacHoOCTH

2.2.1.1 Npw paboTe ¢ ycTpONCTBOM HEOEX0AMMO cobMoaTh 0bLIMe TpeGOBaAHUS TEXHUKM 6€30MacHOCTH,
pacnpoCTPaHAIOLWMECS Ha YCTPOWUCTBA peNenHoOM 3aluuThbl U aBTOMATUKM SHEPrOCUCTEM.

2.2.1.2 K 3kcnnyaTauuy AOMYyCKaroTCs fiMLa, M3yUYmnBLIME HacTosilee P3 1 npoluealwmne NpoBEPKY 3HaHWII
npaBu1 TEXHUKM 6E30MaCHOCTY M 3KCMJTyaTalmMn 3M1EKTPOYCTaHOBOK 3/IEKTPUYECKMX CTAHLMIN U NOACTaHLUNA.

2.2.1.3 YCTpOMCTBO AO/MKHO YCTAHAB/IMBATBLCA Ha 3a3€MJIEHHbIE METAINIMYECKME KOHCTPYKLMM, NpU 3TOM
HeobX0ANMO COEMHUTL 3a3eMSAOLMIM B6ONT YCTPOMCTBA C KOHTYPOM 3a3eMJIEHUSI ME[IHbIM MPOBOOM CEYEHMEM
He MeHee 2 MM2,

2.2.2 Tlopsnok yCTaHOBKM

2.2.2.1 BHelUHMI BMA YCTPOWNCTBa NpuMBeAeH Ha pucyHkax M.1-T.4. MexaHnueckas yCTaHOBKa YCTPOWCTBa
Ha MaHeslb MOXET NMPOM3BOAMTLCS C MOMOLLBIO 4-X BUHTOB COrNacHO pasMeTke, NPVMBEAEHHON Ha pucyHke I.7.

2.2.2.2 JnekTpuyeckas Cxema MoAKIIOYEHNs NpvBeaeHa Ha pucyHke [.1. YepepoBaHue asHbIX TOKOB
06s13aTeNbHO MPOBEPSIETCS MOC/E MOCTPOEHMS BEKTOPHOM AMArpaMMbl Harpy3oyHOro pexuma, MoJjlyYeHHoOW B
pexume «KOHTpONb», a TakXke Mo 3Ha4YeHUto Toka . TOKM AO/MKHbI NOABOAUTLCS C NPSAMbIM YepenoBaHueM as.
B Tex sHeprocucrtemax, rae npuHATo obpaTHoe uyepeoBaHue a3, TOKM MOABOASATCS COrNacHO MapKMpOBKe Ha
YCTPOWCTBE, HO aKTUBU3MUPYETCS YCTaBKa KOHbUrypaummn «O6paTHOe yepeoBaHue das».

OnepatuBHoe nNuTaHmne =24 B, =48 B, =110 B, =220 B unn ~220 B (B 3aBMCUMOCTW OT UCMOSIHEHWUS) NOA-
K/oYaeTcs K KoHTakTaM «[MuTaHue». Ona ucnonHeHuin =110 B u =220 B nonsipHOCTb MOAKIHOYEHUS MUTaHUS
NpoV3BO/bHasA, A1 UCNONHEHNI =24 B 1 =48 B Ha kneMMy 1 nogBoaMTCsl «+>», Ha KNEMMY 2 NOABOAUTCH «—»,

2.2.2.3 BHewHWe 3nekTpuyeckne uenu noakovatoTcs npy noMoLmM KNeMMHbIX KOSOAOK.

2.2.2.3.1 V3mMepuTenbHble TOKOBbIE LIEMM MOAKIIIOYAOTCA K KNeMMHON konoake X1. KneMMHas konogka
MO3BONSET 3aXWUMaTb OAHOXMWIbHBIN WAN MHOTOXWMbHBLIM NpoBoA cedeHnem oT 0,33 go 3,3 Mm% B cnyuae
MCMOJIb30BaHMS NPOBOAOB 6oMblUero ceveHnss He0bxoaAnMMOo NPUMeHSTb Y-06pa3Hble HAKOHEYHMKM.

2.2.2.3.2 BxopaHble, BbIXOAHbIE 3MeKTPUYECcKne Lenu, Lenn onepatmBHOro NUTaAHMUS M IMHUM CBSA3M MNOA-
K/OYAIOTCH K pasbeMHbIM KNEMMHbIM KonoakaMm X2-X7 («Cupuyc-2-J1») nnn X3-X9 («Cupuyc-21-J1»). TMpu
MOHTa)xe HeobXOAMMO CHayasia BCTaBWTb OTBETHYIO YacTb B pas3beM MO BCEN ANMHe, 3aTeM, ybeauBLUWUCH, YTO
3aLlenkHyIMcb HokoBbIE NacTMaccoBble (PUKCATOPbl, 3aBUHTUTL ABa MKCUPYLOWMX BUHTA. KneMMHas Konoaka
MO3BOMSIET 3aXMMaTb OHOXUIbHBINA MM MHOTOXWUMbHBINA NPoBOZ, ceyeHnem oT 0,08 Ao 3,3 MM,

2.2.2.4 BbixogHble peneiHble KOHTaKTbl CMrHaNM3aumMmn YCTPOMCTBa, 3aMblKatowmMecs Npu HEUMCNPaBHOCTM
YCTPOMCTBA, BHELHUX LIENei yrnpaB/ieHns Uv NMpU aBapuMHOM OTKTIOYEHUW NMHUM (KneMMbl «OTKas», «CurHa-
nM3aumns» U «ABapuMHOE OTKITHOYEHME®), MOAKMIOYAIOTCS K LEHTPAsSIbHOM CUrHanusauum NoACTaHUMM U MOryT
6bITb BK/THOYEHbI NMapasiesibHo.

2.2.2.5 B ycTpoicTBe NpeaycMOTpeHa MOACTPOMKa KOHTPaCTHOCTU MHAMKaTopa. Ecnn vHdbopMauus Ha
nHankatope otobpaxaetcs 6negHo wnan nosiBsieTcsl noacBetka oHa, TO HeobxoanMo OTperynMpoBaTthb
KOHTPACTHOCTb MHAMKaTopa no metoauke n.2.3.2.1.

2.2.2.6 B KOMMNJIEKT C YCTPOMCTBOM MOCTaBMSIETCA CMEHHas 6aTapelika Ans COXpaHeHUsl NaMaTu U Xoaa
YyacoB (napaMeTpbl cpabaTbiBaHWI) MpPU OTKIIIOUYEHUM OMEPATUBHOrO NUTaHUS (KOHdUrypauus ycTpoucTea U
YCTaBKM XPaHSITCS B S3HEProHE3aBMCMMOM NaMaTU U HE 3aBUCST OT Hanuuusl 6aTapelikun). Mpu NocTaBke yCTPOn-
cTBa baTapelika Yye yCTaHOBNeHa B OaTapeiHblii oTcek. [leped MCMNoSb30BaHMEM YCTPOWCTBA A0 MoAayu
OMepaTMBHOMO NMUTaHKUsl HEO6X0AMMO MOAKIIIYUTL BaTapeiky, 4nsl Yero:

— OTBMHTUTb (OMKCUPYIOLIMI BMHT Ha TOpLE MOAY/s MUTaHWUs C 3aAHeN CTOPOHbI YCTPOMCTBA M NOBEp-
HYTb KPbILLKY OTCeKa H6aTapeiiku;

— M3BflIeYb 3aLUMUTHYIO NSIEHKY A5 BOCCTAHOB/IEHNS KOHTaKTa baTapen nutaHus;

— 3aKPbITb KPbILWKY W 3aBEPHYTb (PUKCUPYIOLLMI BUHT.

3aTeM noaaTb NUTAHME Ha YCTPOWCTBO M yBeauTbCs, YTO CMMBOM Hanuuusi 6aTaperiku Ha WMHAMKATOpeE

HaxoAMTCS B COOTBETCTBYIOLLEM COCTOSHUM — B,
Ecnn uHaukaTtop oTobpa)kaeT OTCyTCTBME 3apsina 6aTapeliku, To oHa NM60 HeMnpaBWbHO YCTaHOB/EHA
(nepenyTaHa NoNsSPHOCTb, IM6O OTCYTCTBYET KOHTAKT), NM60 HaTapelika pa3psikeHa U TpebyeT 3aMeHbl.

29



blNBA.656122.041 P>

2.2.2.7 Tepea BBOAOM B 3KCMiyaTauMio yCTaHaBAMBAKOTCS (MPOBEPSIOTCA) 3HAYEHMS YCTAaBOK COracHoO
avanory, npveeaeHHoMy B [lpunoxeHnun . PaboTa C yCTaBKaMu BbINOSIHSETCS MO METOAMKE OMWCaHHOM B
n.2.3.2.11. Takke BO3MOXHO 3aflaHne yCTaBOK C KOMMbloTepa Mo OAHOMY M3 KaHanoB CBSI3N.

2.2.3 locne noakntoyeHns BCex Lenei n Npu HaaMuumm AOCTaTOMHOW Harpy3kyn Ha KOHTPOAMPYeEMOM Mpu-
coeiMHeHUn (opueHTMpoBoYHO 6onee 0,1 OT ypy) HEOBXOAMMO MPOBEPUTHL MPABUSILHOCTb BKITHOYEHUSI YCTPON-
CTBa NyTEM CHATUS NApaMETPOB Harpy3ku B pexunme «KOHTPOsb».

CHSITEe BEKTOPHOW AuarpaMMbl OCYLLECTBSIETCS B pexxnMe «KOHTpOMb» Npu Haanucu Ha Tabno «Bek-
TOpHas AnarpaMma» KHOMKoW «BBog». Mpu HaXaTuu KHOMKWM CHUMAETCS BEKTOpHAas Avarpamma TOKOB U TYT Xe
oTobpaxkaeTcsa Ha wuHAaukaTope. CUMTHIBAKOTCA 3HaYeHWs BEKTOPOB M CTPOUTCS BEKTOpHas AuarpamMa Ans
onpeaeneHnsl npaBuSibHOM (asvMpoBkM Lenel. B3auMHOe pacnonioXXeHUe BEKTOPOB AO/MKHO COOTBETCTBOBATb
peanbHOMy YepefoBaHuio (a3. Da30Bble Yr/ibl BEKTOPOB OTCUUTBLIBAKOTCS OTHOCWUTENIbHO HarnpasfieHusl BEKTOpa
I,. OTCTaBaHue OT BeKTopa ; UHANMLUMPYETCS 3HAKOM «—»,

LlenecoobpasHo caenatb 2—3 CHATWUS AMarpaMMbl U COMOCTaBMTb Pe3yNbTaTbl C TOUKM 3pEHUs MX NOBTO-
pseMocTy.

2.3 Wcnonb3oBaHWe U3genus

2.3.1 B pexuMe cnexeHust Ha paboTaroLeM YCTPOMCTBE Ha MHAMKATOPE BbICBEYMBAETCS TOK Harpy3Kku U
TEKyLLEee BPEMS], FOBOPSILLME O PEXUME CIEXEHNS 3a JIMHMEN. B HOPMaNbHOM peXxuMe AO/MKHbI ObiTb MoralleHbl
BCE CMrHasnbHble CBETOANOAbI, KpOME MHANKATOPOB «lnTaHMe» 1 COCTOSHMS BbiktodaTens «Bkn.» unm «OTkn.».

Mpu nycke ycTpoWCTBa 3aropaeTcst cBeToamoa «Iyck 3almTbi» Ha BPEMS BbIAEPXKKM 3anyCTUBLLENCS 3a-
LWNTbI, MOCE 4Yero MpoM3BOAUTCA OTK/IOYEHME NPUCOEeAMHEHMSsl, @ Ha MHAMKATOPE BbIBOAMTCA WHGOpMauus o
BMAE NOBpEeXAEeHNs M NpUYMHe OTKoYeHMs: NnHuMK. CpabaTbiBaloT Takke COOTBETCTBYIOLME CUMHAMbHbIE pese U
cBeToamoabl. Ecnu curHan neperpysku CHANMCS paHblUe BbIAEPXKWM BPEMEHW MYCTUBLLUEWCS 3allMTbl, TO CBETOAMOA
«[MycK 3almTbI» NOracHET U YCTPOMCTBO BEPHETCS B UCXOAHBIN PeXXnM 6e3 OTKNOYEHMUS BbIKTHOYATENs! U KaKoW-
nmbo curHanusaumn. B apxmBe cobbITUIA NOSIBATCA 3anuncu o nycke CTyrneHn MT3 ¢ BpeMeHeM M AaToi Hayana v
OKOHYaHWUsi 3TOro cobbITus.

B cnyyae cpabaTbiBaHUS YCTpOMCTBa 3almTbl HEOBXOAMMO MepenucaTb B XXypHan BCO MHbOpMaUuio o
[aHHOM cpabaTbiBaHWM, UMEIOLLYIOCS B NaMSATU aBapUMHbIX OTKITHOUEHWI.

2.3.2 Paborta c avanorom

2.3.2.1 B ycTpoicTBe npeaycMOTpeHa NoACTpoliKa KOHTPaCTHOCTU MHAMKaTopa. [ns BXOAa B PEXUM U3-
MEHEHWS1 KOHTPACTHOCTM MHAMKATOPa Heobx0aMMO B AEXYPHOM peXuMe HaXaTb OQHOBPEMEHHO KHOMKU «—>>» U
«<>» W fanee, 3TUMK e KHOMKaMW, OTPEryIMpoBaTh ONTUManbHOE 3HaYeHne. [ANs coXpaHeHUS B MAMSITU JaHHON
HaCTPOVKM Hado HaXaTb KHOMKY «BBoa».

2.3.2.2 CTpykTypa Auanora YCTPOWCTBa M306paxkeHa Ha pucyHke X.1. BepxHuI ypoBeHb COCTOMT U3
cneayoLmnx NyHKTOB MeHto (pexxuMoB): «CpabaTtbiBaHus», «KoHTponb», «HacTpoiku» n «YcTaBku».

Liknnuecknin nepebop MyHKTOB MEHIO O[IHOTO YPOBHSI MPOU3BOANTCS HaXaTneM KHomok «T» n «d», Me-
PEXofl Ha HVDKECTOSILLMI YPOBEHb AManora Npou3BoAMUTCS MPY HaXkaTun KHOMKW «BBoa». Bbixod Ha BbILECTOALLMM
YPOBEHb OCYLLECTBASIETCS KHOMKOMN «Bbixoa».

Mpu nogaye KoMaHabl cOpoca CUrHanM3aLUmMm yCTpoOUCTBa NpY HaxkaTumn KHomku «C6poc», NponcxoamT aB-
TOMATUYECKUA BbIXOA HA CaMblii BEPXHWUIA YPOBEHb AManora — AEXYPHbIA PEXUM UM OTOBPaXXeHUE BHELLHUX
HENCNpaBHOCTEN.

He3aBMCMMO OT TOro, B KaKOM M3 YKa3aHHbIX BbllLE MYHKTOB MEHIO HaxOAWUTCS YCTPOWCTBO, BCe YHKUMM
CNEXeHNs NOSTHOCTBIO COXPaHSOTCS.

[lo BbI6Opa KHOMKOW BEPXHErO YPOBHSI MEHIO YCTPOMCTBO HaxoauTCsl B AEXKYPHOM pexkume. Mpu 3ToM Ha
9KpaH BbIBOAATCS TeKylMe BpeMsi M AaTa, @ Takke 3HayeHne hasHbiX TOKOB B MEPBUYHBLIX M BTOPUYHBLIX
3HaYeHmX.

2.3.2.3 NMoapobHas cTpykTypa gnanora npueeaeHa B MNpunoxeHun X.

2.3.2.4 B 60NnblUMHCTBE PEXMMOB BEPXHSIS CTPOYKA MHAMKATOpa MCMOJb3YETCS KaK «CTaTyCHas» CTPOKa,
rae oTobpaXkatoTcsl cneumanbHble CUMBOJbI M NMOACKAa3Ka B KAKOM MECTE MEHIO HaxoauTcs noTpebutens.

B «cTaTycHOI» CTpoke NpesyCMOTPeHbI CriefytoLme CMMBOSIbI:

IVID — CUrHaNU3MPYET CTeneHb 3aps/la CMEeHHOW 6aTapelKku: MOMHYI M, COOTBETCTBEHHO, HaTapes
pa3psiKeHa UK OTCYTCTBYET;

— CUMBONT NOABNAETCA, B C/lydae eC/in nocne BBoOAa Naposid 6bIIM 3MEHEHbI 3HaYeHUs1 Kakmx-nnmbo
YCTaBOK UM HacTpoek. CUMBOJ MCYe3aeT nocsie CoOXpaHeHUs! yCTaBoK.

— CUrHanM3UpYyeT, YTO pefakTMPOBaHWE YCTABOK M HAaCTPOEK 3arnpeLLeHo, Tak Kak He BBeZEH NapoJib.
WcuesaeT nocne BBoga napons.

— 3aMeHsIeT NpeabiayLmin CUMBON B C/lydae, eC/iM pejakTMPOBaHWE YCTaBOK M HACTPOEK paspeLleHo
rocne BBOJa Naporsi.
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2.3.2.5 B HopManbHOM paboyeM pexunMe YCTPOWCTBO HAaXOAMTCSl B AEXYPHOM pEXMME, KOraa Ha UHAMKA-
TOpe OTObpaXkatoTCs BTOPUYHBIE U MEpBUYHbIE TOKM (a3, Tekywume aaTa U BpeMms. [ns nepexoda B pexum
ynpaBneHus aManoroM HeobxoanMo HaxaTb KHOMKY «BBog».

2.3.2.6 Ecnm B TeveHMe 5 MUHYT He MPOM3BOAMIIOCH HaXXaTue KHOMOK yrnpaBfieHus AManoroM, TO He3a-
BMCMMO OT TOr0, B KakOM peXWME HaxoAMTCsl YCTPOMCTBO, MPOUCXOAUT aBTOMATUYECKWUIA BbIXOA Ha BEPXHUIA
YPOBEHb Anasnora — AeXYPHbIN PeXUM UK oTobpa)keHne BHELLHMX HEUCMPABHOCTEN.

MckntoueHne COCTaBNSIET PEXWUM, B KOTOPbIA YCTPOMCTBO NEPEXOAUT MPU HEUCMPABHOCTU MK cpabaThbl-
BaHWW. B 4aHHOM peXxuMe HaanuCb COXpaHsIeTCa A0 Tex Mop, AaXe nocne nponagaHusl onepaTtMBHOrO MUTaHMS
yCTpOICTBa, MOKa He 6yaeT HaxaTa ntobasi KHOMKa ynpaeneHusi AMasnoroM, YTo FOBOPUT O TOM, YTO HOBas
MH(OpMaLMs 3aMeyeHa onepaTopom.

2.3.2.7 Pexum «CpabaTtbiBaHns» npefHasHadeH Ansl BbiBOAa Ha MHAMKATOp uHdopMauum o cpabaTbiBa-
HUSIX YCTpONCTBaA.

MpeaycMoOTpeHo oTobpaXkeHne 9-Tu nocneaHuX cpabaTbliBaHUA YCTPOUCTBA. XpaHeHue MHdbopMaLumum op-
raHM30BaHO MO KOMbLEBOMY MNpuHUMMY — npu cpabaTbiBaHun fobaensetcs HoBasi MHGOPMauMst M CTMPaeTCs
camas ctapas. Takum o06pa3oM, B nyHkTe «CpabaTbiBaHue 1» Bcerga XpaHWTCS caMas HoBasi MHgopMaums, a B
nyHkTe «CpabaTtbiBaHue 9» — camas crapas.

Mpy ntoboM cpabaTbiBaHUM YCTPOMCTBA C AEMCTBMEM Ha OTKJIOYEHME BbIKJIIOYATENS NMPOMCXOAUT aBTOMa-
TUYECKUIA Nepexoa Amanora Ha nNyHKT «CpabaTtbiBaHue 1», rae otobpaxkaercss uHdopMauus 0 HOBOM cpabaTbiBa-
HUW. [INS UMKINYECKOro MPOCMOTpa NapaMeTpoB JaHHOMO OTKITIOUEHNS MCTONb3YIOTCA KHOMKM «T>» 1 «l».

Mpy CUMTLIBAHMM PE3y/bTATOB aBaPUIMHOIO PEXMMA MO KHOMKE «» Ha MHAMKATOP Noc/eaoBaTebHO Bbi-
BOASTCA crnegylolime napamMeTpsbl:

—  MpUYMHa OTKIIIOMEHMS NIMHUK, @ TakXke AaTa M BpeMS BO3HMKHOBEHMS aBapun. B cnydae oTknto-
YeHUs NMMHMM OT MT3 AOMOMHWUTENBHO BbICBEUYMBAETCS BUA MOBPEXAEHWUS M OPUEHTMPOBOYHOE
paccTosiHMe Ao Mecta MeTannnyeckoro K3 B km;

—  MaKkcuMasnbHblM asHbli TOK B MOMEHT aBapuu W OJIMTENBHOCTb cpabaTbiBaHMst 3awwmTbl (OT Mo-
MeHTa 3anycka A0 MOMeHTa cpabaTbiBaHMs KOHTAKTOB pene «OTK/.»);

—  obLee BpeMsa OTK/OYEHNS BbiktoYaTens (OT MOMeHTa 3anycka A0 MOMeHTa cpabaTbiBaHWUS KOH-
TakToB PIO). B cnyyae Bbigaun BbixogHOro curHana YPOB Ha vHAMKaTop BMECTO BPEMEHW OT-
KJTIOYEHNS BblAAETCS Haanucb «Pabota YPOB»;

—  3HayeHWe CYMMbI BbICLLIMX FrapMOHMK TOKa HyneBow nocnepoBatenbHoctn 310;

—  3HayeHwe Toka 3I,HyneBoW NOCNeA0BaTENbHOCTM OCHOBHOW YacToTbl;

—  3HayeHWe MoAaysisl Toka 0bpaTHOM NocnefoBaTENbHOCTU [

—  MpUYMHa BK/IIOYEHUS NIMHWKM, NpeALecTBYoWas AaHHOMY OTK/IOYEHMIO, @ TaKxe AaTa M BpeMms
npeaBKIIoYeHNs;

—  COCTOSIHME OpraHoB OMepaTMBHOMO YNPaBfeHNs! Ha MOMEHT OTK/THOYEHMS;

MoAaynu n ¢hasoBble Yribl BEKTOPOB BCEX TOKOB OTHOCMTENbHO BeKTOpa Toka ¢asbl A.

2. 3 2.8 PexuM «KoHTponb» npeaHasHayeH AN BblBOAA Ha MHAMKATOP TEKYLUMX 3HAYEHWN HanpsKeEHWUN
M TOKOB HYSIEBOM MOCNEA0BATENIbHOCTM, @ TakXKe COCTOSIHUSI BXOAHbIX AWUCKPETHLIX CUrHasoB, TEKyLMX AaTbl U
BpEMEHM.

[JaHHbIA pexxuM yaobHO MCMonb30BaTb MNPV Hanaake Ans NPOBEPKU LENOCTHOCTM BXOAHbIX Lienen, npa-
BWUNbHOCTW MOABEAEHMSI CUTHANoB M T.4. Takke bnarogapsi AaHHOMY peXMMy MMEETCS BO3MOXHOCTb KOHTPOSU-
poBaTb OCHOBHbIE MApaMeTPbl YCTPOWCTBA MpW 3KCMayaTauun. 4ns 3Toro 60MbWWMHCTBO aHaNoroBbiX NapaMeTpoB
OTOBpaXKaeTCs Kak BO BTOPUYHbIX, TaK U B MEPBUYHBIX 3HAYEHMSIX.

2.3.2.9 B pexuMme «KOHTpOSib» NpeaycMOTpeHa BO3MOXXHOCTb NMPOCMOTPa 3HaUYeHul ¢a3HbIX TOKOB M TO-
Ka 3[0.

2.3.2.10 PexxuM «HacTpoliku» npegHasHayeH Ais npocMoTpa M peaakTUpOBaHUS MapaMeTpoB CepBUC-
HbIX (YHKUWMA YCTPOWCTBA, TaKWUX KaK: WMHTepdeENCbl NIMHMM CBSA3WM, ocumnnorpad, HanmMumMe CUHXPOHM3auMu
BpEMEHMU, TekyluMe AaTa U BpeMs.

M3meHeHune nobbiX NapaMeTpoB, KPOMe TEKYLMX AaTbl U BPEMEHM, pa3peLlaeTcs TOMbKO Npy NpaBUIbHO
BBEAEHHOM Maposie. B kauecTBe napons UCNonb3yloTcs NocneaHue YeTblpe undpbl 3aBOACKOrO HOMepa YCTpOu-
ctBa. MeTtoguka BBOAA UMGPOBLIX MApaMeTpoB, B TOM 4MC/e naponsl, onucaHa B n.2.3.2.12. 3anpoc napons
MpOUCXOANT NpKW Bbibope MapaMeTpa, KOTOpbli HEOBXOAMMO OTPeAakTMPOBaTb, U HaXaTuM Ha KHOMKYy «BBog».
Mocne aToro Ans peaakTMpoBaHWS OCTaNbHbIX YCTaBOK MM HAacTpOeK BBOAWTb Naposib 3aHOBO HET HeobxoauMo-
CTn.

CoxpaHeHue BBefieHHbIX MapaMeTpoB MPOUCXOAUT NPU BbIXOAE M3 peXuMa UX peaakTMpoBaHus (M3 MeHIo
«HacTpolkn») ¢ npeaBapuUTeNbHON BblAAYel Ha MHANKATOP COOTBETCTBYIOLLErO 3anpoca.

2.3.2.11 PexuMm «YcTaBku» npefHasHayeH a5 npocMoTpa M pedakTMPOBaHWS YCTaBOK 3alUMUT U aBTOMa-
TUKWN ycTporcTBa. C MOMOLUBI YCTAaBOK MMEETCS BO3MOXHOCTb BBECTM WM BbIBECTU U3 PaboTbl pasfiMyHble
dyHKUMK, a TaKke 3a4aTb UX YNCIIOBbIE MApaMeTpbl.
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CoxpaHeHune BBeEHHbIX YCTaBOK NMPOU3BOAUTCS MPU BbIXOAE U3 pexuma «YcTaBku». [py 3TOM Ha UHAK-
KaTope BbIBOAMTCS COOTBETCTBYIOLUMI 3aMpoC C BO3MOXHOCTbIO BblIGOpa: COXPaHUTbL YCTaBKW WM OTKasaTbCs OT
BBEAEHHbIX M3MEHEHWI. BBOA B AENCTBME YCTAaBOK MPOMCXOAUT OAHOBPEMEHHO, YTO MPEAOTBPALLAET HemnpaBusib-
HYIO0 paboTy YCTPOMCTBa NpU CMEHE TOMbKO YacTu M3 B3aMMOCBSA3aHHbIX YCTaBOK. ITO MO3BOJISIET peaakTUpoBaThb
YCTaBKM Ha BK/TFOYEHHOM 3alUMLLIaeMOM ObbekTe.

Mpu BBOAE YCTaBOK HeobxoanMo o0b6s3aTenibHo npoBepsTb BCE YCTABKW, npeaycMOTpeHHbIE B YCTPO-
CTBE, BBUAY BO3MOXXHOIMO BJ/IMSIHNS «3abbITbIX» YCTaBOK Ha paboTy yCTpoMNCTBa.

Mpu BbIXxoAe Ha BEPXHWUI YpPOBEHb AMaAniora MPOMCXOAMT aBTOMATMYECKMA COPOC 3HAYeHWs Naponsi B
HOMb. lMpuyeM 3TO NPOUCXOAUT KaK MpW YMbIWAEHHOM BbIXOAE OMNepaTopoM, Tak U B Cllyyae, €civ BbIXO4 Ha
BEPXHU/ YPOBEHb MPOM30LUE/T aBTOMATWYECKM MOCTE <«MPOCTOS» YCTPOWCTBa 6onee 5 MMH. 3To no3BonsieT
NpeaoTBpaTUTb HECAHKLMOHMPOBAHHBLIM AOCTYN K W3MEHEHMIO YCTaBOK, B C/lydae €Cn onepaTop CiyvanHo
OCTaBWN YCTPOMCTBO Ha A0SITOE BPEMS B PEXMME peaaKTUPOBaHUS.

YcTaBkM MMEIOT crieumanbHbii 6ydep namsTv ans pefakTUpOBaHWs YCTaBOK, MO3BOJISIIOWMIN COXPaHSTb
BBEEHHbIE M3MEHEHUSI MPU CyYalHbIX nepepbiBax B paboTe (cpabaTbiBaHMe OAHOM M3 3alUMUT, UCYE3HOBEHME
ornepaTMBHOro NuUTaHus). Hanpumep, ecnv Bo BpeMst BBOAA YCTABOK MPOM30LLNIO cpabaTbiBaHWE, TO YCTPOMCTBO
aBTOMaTUYECKWN BbIMAET U3 peXxuMa pefakTUPOBaHUS YCTaBOK M OTOOPasuT napaMeTpbl f4aHHOro cpabaTbiBaHus.
Ans Toro yTobbl NPOAO/MKUTL PEAAKTMPOBaAHME HEOOXOAMMO CHOBA BOMTM B PEXWM pedakTUPOBaHUSI YCTABOK,
npvyeM npousBeAeHHble paHee u3MeHeHusi 6yayT BOCCTAHOBMEHbl M HET HeobXoAMMOCTM BBOAWTb YCTABKM
3aHOBO.

2.3.2.12 BBoa UMdpPOBLIX 3HAYEHWUIA NAPAaMETPOB U YCTaBOK.

[ns BBOAA 3HAUeHMWs1 YCTaBKM HEOOXOAMMO BbiOpaTb COOTBETCTBYHOLUMI MYHKT MEHIO, Ha)aTb KHOMKY
«BBog». 3aTeM MOSIBUTCA HOBOE OKHO, rae Mnagwas umdpa ycTaBKM HayHeT Muratb (€cnu pefakTupyeTcs
yCTaBka, TO HeobxoAMMO npenBapuTesibHO BBECTM Maposib MO METOAMKE OMWCLIBAEMOM B AAHHOM MyHKTE).
KHonkamn «T» 1 «{» HeobxoaMMO YCTaHOBUTb Tpebyemoe 3HaueHue LMdpbl. 3aTeM HaxaTb KHOMKY «<»,
HauHeT muraTb cnegytowas undpa. AHanorM4yHo yCTaHOBUTL BCe LUMdpbl YCTaBku. Mpn HaxaTum KHonku «Beoa»
NMpou3BOAUTCSH COXPAHEHWE BBEAEHHOIO 3HAJyeHus ycTaBku. Ecnn B Ntobolt MOMEHT BBOAA HaXaTb KHOMKY
«Bbixoa», To 6yaeT BO3BpaLLEeHO CTapoe 3HaYeHue yCTaBKu.

2.3.4 CrpykTypa gvanora npusegeHa B Tabnmue X.1.

2.3.5 OnucaHue yCcTaBOK YCTpoKCTBa.

2.3.5.1 B ycTpoiicTBe peann3oBaHO [Ba Habopa YCTaBOK, MepeksIloYaeMbiX C MOMOLLbIO AUCKPETHOMO
Bxoaa «Habop ycrtaBok». [pn OTCyTCTBAM CUrHana Ha BXoAe AEWCTBYET MepBblii HAbOp YCTaBOK, NPV HannyiMm —
BTOpoMn. ECnn B MCrnonb3oBaHUM BTOPOro Habopa HET HEOBXOAMMOCTU, TO MOXXHO OCTaBWUTb 3TOT BXOA HEMOAKIIHO-
YEHHBIM M MOJIb30BaTbCS TOSIbKO NMEPBbIM HAbOPOM.

Bce ycTaBkM yCTpoMCTBa AENSTCS HA rPynnbl MO CTYNEHSIM M BUAAM 3alUMTbl, @ Takxke obLime, OTHOCALM-
ecsl K (pyHKUMM 1 MECTY YCTaHOBKM YCTPOMCTBA B LIE/IOM.

2.3.5.2 N3mMeHeHune ycTaBOK, KpoMe TeKYLUMX AaTbl U BPEMEHM, paspeLleHo TOSIbKO NMocne BBoAa naporns.
Heobxoanmo obs3atensHo npoBepsite BCE YCTABKW, npeaycMOTpeHHble B YCTPOWCTBE, BBWUAY BO3MOXHOMO
BINSHUS «3abbITbIX» YCTABOK Ha paboTy 3alumThl.

2.3.5.3 B ycTpoicTBe peannsoBaHa BO3MOXHOCTb KOMMPOBaHWS HabopoB YCTaBOK. [1s1 TOrO YTO6bl CKO-
nMpoBaTb OAMH Habop B ApYroi, Heo6X0AMMO BOWTU B COOTBETCTBYIOLUMIA MYHKT MEHIO, BbIGpaTb HanpasrieHue
KOMMPOBaHWSA 1 BBECTW Maposib Ans NOATBEPXKAEHUS Onepaunn.

2.3.5.4 [lonycKaeTcs M3MEHEHWE YCTaBOK Ha BKJIIOYEHHOW JIMHMK, NPU 3TOM BBOA HOBbIX 3HAUYEHMWI yCTa-
BOK NPOWCXOAWUT ANsl BCEX YCTAaBOK OHOBPEMEHHO, YTO rapaHTUPYET OT JIOXKHbIX OTK/OUYEHUI NMPU CMEHE TOJbKO
YyacTu 13 B3aMMOCBSI3aHHbIX YCTaBoOK. Mepes BBOAOM UCMpaBAEHHOM rpynnbl YCTaBOK B paboTy 3apaeTcs Bonpoc-
npeaynpexaeHve ans BO3MOXXHOCTM OTKasa orepaTopa Mpy COMHEHMUSIX B CBOUX AENUCTBUSIX.

2.3.5.5 OnucaHne Ha3Ha4yeHusl YCTaBOK YCTPOWCTBA NpuBeaeHo B Tabnuue 9.
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Tabnuua 9
O6Lume ycTaBkm
Unom, KB lepBMYHOE HOMUWHAJIbHOE 3HAYEHWNE HaNPSHKEHNUS JINHUK
Lom A MepBnYHOE HOMMHASMIBHOE 3HaYeHne ToKa TPaHCOPMaTOPOB TOKa, K KOTOPbIM MOAK/Io4a-
€TCs YCTPOWCTBO
Tycxon C Bpems cpabatbiBaHusi cTyneHe MT3 npu yckopeHuu

Ziyz, OM/kM

YpaenbHoe NosiHoe ConpOTUBIEHME JIMHUM (A1 oNpeaenieHnst MecTa noBpexaeHns)

Zencrempy OM

MonHoe ConpoTMBIIEHNE «3a CMMHOW» (AN onpefeneHns MecTa NoBpeXAeHs )

Pexxum curHanusaumm

Mo3BoNsieT Npy 06HaAPYXXEHUM BHELLHEN HEUCNPABHOCTY BKJItOUaTb pene «CUrHanmsaums»
KaK MoCTOSIHHO, A0 cbpoca ero KHOMKoM KnaemaTypbl v no TY, Tak U Ha ornpeaeneHHoe
Bpems oT 1 1o 20 ¢, AocTaTouHoe Anst cpabaTbiBaHMS LEHTPaANbHON CUrHanM3aumm
noacTaHumu. Mpun 3TOM MOXHO M36exaTb 6MOKMPOBKU LIEHTPASIbHOM CUrHann3auum npu
MOCTOSIHHO «BUCSLLEM» curHane. Mpu NosiBNEHNU HOBOM HEMCMPABHOCTU BHOBb MPOU30i-
AeT hopMMpOBaHME UMMY/bCa TakoM XKe 3aaHHOW AJIMTENbHOCTH

TT a3l B

OnpenensieT Hanuume M3MepUTENBHOrO TpaHcdopMaTopa Toka B ¢ase B. Mpu ero
OTCYTCTBMM 3Ha4YeHMe ToKa B ¢ha3e B BocCTaHaBIMBaETCs pacyeTHbIM METOIOM

YepenoBaHue ¢as

Mo3BOMAET YNPOCTUTL MOAKIOYEHME LIENEN TOKA B SHEProCMCTEMAX C 0BPaTHbLIM MOPAAKOM
uepenoBaHus das. Mpu yctaBke «ObpaTHOE» YCTPOWCTBO HAaCTpanBaeTca Ha obpaTHoe
yepenoBaHue a3, No3BoMAA NPaBUILHO PacCUUTLIBATb TOK 06paTHON MOCeA0BaTEIbHO-
cTH

KoHTakT aBTomaTta LU

3ajaeT TUN UCMoNb3yeEMOro KOHTaKTa aBTOMaTa LWMH NUTaHUS BbICOKOBONBTHOIO BbIKSIO-
yaTens. Mpu OTCyTCTBMM aBTOMaTa HEOOXOANMMO AAHHYIO YCTaBKYy NepeBEeCTU B NMOJIOXKEHWE
«H3» 1 octaButb BX0A «ABTOMAT LUIM» HEnoakntOYEHHbIM

LiBeT cBeTOAMOA0OB
«BKJ1» 1 «OTKJ1»

OnpepgensieT NPUHATYIO B SHEprocucTeMe KOMOMHAaLMIO LIBETOB A5 NMOMOXEHMI BbIK/IHOYa-
TENA «BKJIIOYEH>» U «OTKJTIOYEH>

YcraBkun MT3

DyHKUMSA

Mo3BONSAET BBECTU MMM MOJSTHOCTBIO BBIBECTU @HHYIO CTYMEHb 3aLUMThI. 33aeTCs BbIGOPOM
U3 ABYX BapuaHToB: «Bkn» unn «OTki»

[eictBue

Onpepensiet, paboTaeT M AaHHas CTyneHb Ha OTKJIlOYEeHWe Unn HeT. 3aJaeTcs BbIbopoM
U3 ABYX BapuaHToB: «CurHan» nnn «3awmta». CtyneHm MT3, paboTalowme Ha curHan, He
BbI3bIBalOT cpabaTbiBaHne pene «Ilyck MT3»

MoporoBbii Tok cpabaTbiBaHWsl AaHHOW CTYNEHW 3aliMThbl. 3aJaHWe MAET B aMnepax
BTOPWYHOIO TOKA, HENOCPEACTBEHHO NMOABOASALLErOCs K YCTPOUCTBY

|
0

Bpemsi cpabaTtbiBaHMS CTYMEHW 3alWmMThl B CeKyHAax. Ecnv ansa ctyneHu 3agaHa 3aBucMMas
XapaKTepUCTMKa BbIAEPXXKN BPEMEHW, TO 3TOW YCTAaBKOW onpeaensieTcsl napameTp 7Tycr ans
dopmyn (2)-(6). ina MT3-4 3apaeTcsa ABa BpeMeHu cpabaTbiBaHUS: Ha CUrHaN u Ha
OTKJIOYEHMEe

XapakTepuctuka

OnpenensieT BUj, BPEMATOKOBOM 3aBUCMMOCTU CTyrneHn MT3 1 No3BoNsET BbIGpATb OHY U3
LLEeCTM 3aBUCMMOCTEN: HE3aBMCUMasl, HOPMaJIbHO MHBEPCHAs, CUNbHO MHBEPCHASs, Ype3Bbl-
YaiiHO MHBepcHas, Tuna PT-80, Tnna PTB-1. MNpu 3aBUCMMbIX XapaKTepUCTUKAX YCTaBKa
BPEMEHM BbIAEPXKWN AENCTBYET Kak KO3 hDMUMEHT, 3a4atoLwmii NapaMeTpbl COOTBETCTBYHO-
e kpuBo. Mpadukm KpMBbIX NpUBEAEHBI B MPUIOXKEHNM

YckopeHue

Mo3BonsieT BBOANUTb Apyroe ( Tycop) BPEMSI cpabaTbiBaHUs CTyneHel MT3 Ha BpeMs
(7Tyexop + 1 €) NOCNE BKIIKOYEHMS BBIK/TIOYATENS 4151 YCKOPEHMST cpabaTbiBaHWs 3alUnTbl Npu
BKJIIOYEHMM Ha KOPOTKOE 3aMblKaHue (BBOA YCKOpPEHMS npu onpoboBaHun)

AlB

PaspeluaeT unu 3anpeilaet hGopMMpoBaHne LMkIoB AlNB nocne oTKoUYEHUs BbIK/IoYaTens
OT [QHHOW CTYMEHM 3aLUUTbI

YcraBku 300

QyHKUNS

Mo3BonseT BBECTU MW MOSHOCTbIO BbiBECTU 30D

[JeictBure

Onpenensiet, paboTaeT M 3alMTa Ha OTKJIHOUYEHUE MU HET

I2/11

OTHOLLEHWE TOKa 0BbpaTHON NocNeaoBaTENbLHOCTU K TOKY NPSMOI NOCNea0BaTeNNbHOCTH,
npy KOTOPOM MPOUCXOAMT cpabaTbliBaHWE 3aLUMTbI

T, c

BpeMmsi cpabaTbiBaHWs B ceKyHAAX

AlB

PaspeluaeT unu 3anpeilaet hGopMMpoBaHne LnkIoB AlNB nocne oTKMoUYEHUS BbIK/IoYaTeNs
OT AAHHOW 3alUMUThI
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MpoaomkeHue Tabnuubl 9

YcraBku 033

QyHKUMNS Mo3BonsieT BBECTM MM NOAHOCTbIO BbIBECTU 3awmTy oT 033

[JeictBre Onpegensiet, paboTaeT /v 3almnTa Ha OTK/OYEHME UN HET

31y 147 rapmormn Onpegensiet, paboTtaet v 3awmta o1 033 no yactote 50 'y Toka 3,

31 uicu.rapmork OnpepensieT, paboTaeT nu 3awmTta ot 033 Mo BbICLIMM FAPMOHUYECKMM COCTaBASHOLLMM
Toka 3y OAnsa pacyeta ucnonb3yetcs cymma 3-i, 5-i, 7-i v 9-i rapMoHuK Toka 31,
MoxeT 6bITb BbibpaHa 3aBUCMMast UM HE3ABMCUMAsl XapaKTEPUCTMKA TOK-BPEMSI

3l A 3HaveHune Toka 3/ yactotbl 50 U, Npy KOTOPOM NPOUCXOANT cpabaTbiBaHWE 3aLUMTHI.

3HauyeHve 3aaeTcs B amMnepax BTOPUYHOIO TOKa, HEMOCPEACTBEHHO MOABOASLLErocs K
YCTPOWUCTBY

3-[0 BbICLL.TAPM.y A

3HaueHue Toka 3, dactoT 150, 250, 350 n 450 'u, Nnpm KOTOPOM NpoucxoanT cpabaTbl-
BaHMWe 3alMTbl. 3HAYEHNe 3a4aeTCsl B aMnepax BTOPUYHOrO TOKa, HEMOCPEACTBEHHO
NoABOASILLErocs K yCTponcTay

XapakTepuctvka

OnpepnensieT BuA BPEMATOKOBOMN 3aBUCUMOCTY M MO3BOJISIET BbIOpaTh OAHY U3 Tpex
3aBUCMMOCTEN: He3aBUCMMasi, 06paTHO3aBUCKMas, Ype3BblHaiiHO MHBEpCHas. Mpu
3aBVCMMbIX XapaKTEPUCTMKaX YCTaBKa BPEMEHM BbIAEPXXKUN AEUCTBYET KaK KO3(MOULIMEHT,
3a/aloLLMi NapaMeTpbl COOTBETCTBYIOLLEN KPUBOW. MpadnKn KPUBbLIX NPUBEAEHBI B
NPUNOXKEHUM

Bpemsi cpabaTtbiBaHMs B cekyHAax. Mpy BLIBOPE 3aBUCMMOMN XapakTepUCTUKK cpabaTbiBa-
HWS sBNseTCs napaMeTpoM 7y dopmynel (4) nnm (7)

AlB

PaspeLuaeT unu 3anpellaet hGopMMpoBaHue LMKIoB AlNB nocne oTKMoUYEHUS BbiK/IHOYa-
Tens oT AAHHOM 3aLnThbl

YCcTaBKU AYroBoii 3aliMnThl

KOHTpO/b Mo TOKY

PaspeLuaeT OTK0YEHNE BbIK/IHOUYATENS TONbKO MPUY NPEBbILLEHUM TOKOM 33aHHOW
YCTaBKU

I A MoporoBbIN TOK CpabaThiBaHUs! NPU BKIIKOYEHHOM KOHTPOSIE MO TOKY
YcraBku AlB

DyHKUMA Onpeaenser Hanmune MYHKLMM U KONMYECTBO LMKIoB AMNB

Tans-1, C Bpemsi nepsoro uukna AMB

Tans-2, C Bpemsi BTOporo unkna AlfB

dukcaums 610KMPOBKM
AMNB

OnpepensieT Hanuune dmkcauum no Bxoay «bnokuposka AMNB». Mpu BKAOYEHUM AaHHOW
YCTaBKM NOCTyMNJIeEHME CUrHana Ha 3ToT Bx0A 3anpewaeT paboty AlNB go cnepytowero
KOMaHAHOro BKJTIOYEHWS BbIK/TIOYaTENs

ATB npwn HeCaHKUMOHU-
POBAHHOM OTKJIKOYEHUU

PazpeluaeT paboty AlMNB npu cy4alnHOM OTKIOYEHUM BbIKNOUYATENS UM €r0 PYYHOM
(MEXaHNYECKOM) OTKIOYEHUN

YcraBku YAIB

OyHkumnsa YATB

Mo3BonsieT BbIGpaTh 0AVH U3 ABYX PEXMMOB paboTbl YAMB — BHYTpeHHWI (MO CHATUIO
curHana c exoaa «AYP») unu BHelHWI (Mo NOSIBIEHUIO CUMHANa Ha Bxoae «YAMB»).
Ecnun dyHkumsa YAMB He ncnonb3yeTcs, He06X0AMMO YCTaHOBUTb 3Ty YCTaBKy B MOOXe-
Hue «BHellH.» U ocTaBUTb BXoA «4HAIB» HenoAKItYEHHbIM

Tuans, C 3agepxkka BKKOYEHUS BbIKOYaTeNs nocne noayveHuss curdana «4ArB»
YcraBku YPOB
QyHKUMA Onpegensiet Hanu4dne dyHkumm YPOB
I A MoporoBoe 3HayeHne ToKa cpabatbiBaHust YPOB
7,C Bpemsi 3apepxxku cpabatbiBaHns YPOB
Bxona 1...6
®OyHKUMA 3apaeT yHKUMIO, BbIMOSTHSEMbIM AaHHBIM BXOAOM: MOXET MPUHMMATh 3Ha4YeHus

«BHeLHWIA curHan», «BHellHee oTKtoYeHne», «KoMaHgHoe BKItoYeHne», «KoMaHaHoe
OTK/HOYEHNE» U BNIOKMPOBKA NI060M U3 MMEIOLLIMXCS 3aLIUT

AKTUBHbI YPOBEHb

«1» — aKTUBHbIM SBMSETCA Ha/Mune Hanps>KeHus Ha Bxoae
«0» — aKTVBHbIM SIBNSIETCA OTCYTCTBUE HaMps>XeHns

7,C BpeMsi 3agepxxkn cpabaTtbiBaHUsI BXOAa

AlNnB PaspeluaeT unu 3anpeluaet hopMmpoBaHue Lnkos AlNB nocne oTKNoYEHNS BbIK/OYa-
Tens OT AaHHOM 3awWwymThl (NpU 3a1aHHON DYHKLUMM — «BHELLIHee OTKIIYEeHUE»)

YPOB Myck YPOB nocne oTKoYeHNs OT 3Toro Bxoaa (Npu 3agaHHON yHKUMM — «BHeLHee
OTKJ/IIOHEHUE)

Nms CoobLeHre, oTobpaxaemMoe Ha MHAnKaTope, Npu cpabaTtbiBaHWM OT 3TOrO BXOAA
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MpoaomkeHve Tabnuibl 9

Pene 1...4

Touka OnpegensieT ToYKY NOAKYEHUSI Ha (PYHKLUMOHANBHOM JIOFMYECKON CxeMe

Tceas C Bblaepxka BpeMeHW Ha cpabaTbiBaHWe pere noc/e NnosiBIEHUS CUrHana B yKa3aHHOM C
MOMOLLbIO YCTaBKU «TouYka» Mecte hyHKLUMOHANIbHOW JIOTMYECKON CXEMB

Tsos8p, C Bpems Bo3BpaTa pene nocse CHATUS CUrHana B YKa3aHHOM C MOMOLLbIO YCTaBKN «TouKa»
MecTe (PyHKLIMOHANBbHOW JTIOrMYecKon CXeMbl

Pexxum Pexxum paboTbl pene: 6e3 dpukcauum (cneaawmin), ¢ hukcaumen (Ao cépoca) Unm UMNynbC-
HbI (1 cekyHAaa)

Ceeroaunopabl CurHan 1...2 u bnokuposka 1...3

Touka OnpegensieT TOYKY NOAKYEHUS HA (PYHKLUMOHANBHOM JIOMMYECKON CxeMe

7, cC Bblaep)kka BpeMeHM Ha cpabaTbiBaHMe CBETOAMOAA NOC/E MOSB/IEHUS] CUrHaNa B yKasaH-
HOM C MOMOLLbIO YCTaBKK «70YKka» MecTe (yHKLUMOHAIbHOW JIOTMYECKOWN CXEMBI

Pexxum OnpenensieT pexuM paboTbl CBETOANOAA — B CNIEASILLEM PEXUME MK C DUKCaLMei
cpabatbiBaHus (bnnHkep), Ao cbpoca curHanom «Cobpoc»

MuraHue OnpegensieT pexuM paboTbl CBETOANOAA — C MUraHMEM, MO0 C MOCTOSIHHBIM CBEYEHUEM
npu cpabaTbiBaHUK

YcTaBKU BblKJIloUYaTens

YnpasneHue Hannume ¢yHKUMKM ynpaBneHns BoiktodaTeneM. MNpu oTKIIOYEHHOW YCTaBKe 3alumTa
[ENCTBYET TONIbKO Ha OTKJIIOUEHME BbIKIIOYATENS, PYHKLMS BKIHOYEHUS (B TOM YuCie OT
AlB) 1 KOHTPONISA Lienei ynpaBieHyst BbIBOAUTCS M3 paboThl

Tk C 3aaaeT AOMNOHUTENbHYIO 3aEPXKKY Neped CbEMOM CUMIHasIa Ha BKJIIOYMEHME BLIKIIOYaTENS

nocne npuxoaa curHana «Bxoa PIMNB». YanMHeHne curHana BKIOYEHWNS NO3BONSET 6onee
HaAEeXHO yrpaB/sTb BbIK/OYaTENEM

OrpaHunyeHune «Bkn.»

OrpaHuyeHne anuTenbHOCTU CUrHana «Bkn.». YCTaBKy MOXHO BKJ1HOYATb TOJIbKO MpU
NCnonb3oBaHuK aonosHuTensHoro BHELLUHETO NMPOMEXKYTOYHOIO PEJIE, cnocobHoro
pa3pbiBaTb TOK COIEHOMAA BK/IKOYEHMS] BbIKKOHaTENSs

OrpaHunyeHune «OTKN.»

OrpaHuyeHne AnuTenbHOCTU curHana «OTKI.». YCTaBKy MOXHO BKJIOUYaTb TOJIbKO Mpu
MCnonb3oBaHMK aonosHuTensHoro BHELLHETO NMPOMEXKYTOYHOIO PEJIE, cnocobHoro
pa3pblBaTb TOK COIEHOMAA OTK/IKOYEHMS BbIKAKYaTeNs

Tmaxc srm C

MakcuManbHoe BpeMsl BK/KOYEHMS BbiKtouaTens. Mo uctedeHun atoro BpeMeHn hopmu-
PYETCS CUMIHAN HEUCMPABHOCTU «3afep)KKa BKITHOYEHUS». [Py BKITIOYEHHOW YCTaBKe
«QOrpaHunyeHre «Bkn.»» No UCTEYEHUM 3TOr0 BPEMEHWU CHUMAETCS CUMIHan C pene «Bkn.»

Tmakc orxm C

MakcuManbHoe BpeMsi OTK/IOUMEHUS BbiktouyaTens. o McTeuyeHnm 3Toro BpeMeH!
dopMUpyeTCS CUrHan HEUCNPABHOCTU «3afepXkka OTKIIoUeHNs>. MNpu BKIIOYEHHOM
ycTaBke «OrpaHnyeHne «OTK1.»» M0 UCTEYEHWUN STOr0 BPEMEHM CHUMAETCS! CUrHan C pene
«OTKN.»

TY no JIC

OnpegensieT BO3MOXHO /1M YrpaBieHue BbIKoYaTeNeM Mo JIMHUK CBSI3U

KesutuposaHue (TY)

OnpenenseT, Hy>KHO N 6yaeT 06s3aTeNbHOE «KBUTUPOBAHWE» BbIK/IIOYATENS NpUcoeau-
HeHua (Noaaya KOMaH/bl OTK/TIOYEHNUS HA aBapUIMHO OTKJTIOUMBLLMIACS BbIK/IIOYATEND,
CHMMaloLLIas «MUraHune» ceetoamoaa «OTKI1.» M OTK/oYaloLlee pene «ABapuiiHoe
OTK/IIOUEHUEe») nepea noaayen curHana Ha BkodeHne no TY wnm no JIC. Ha BkoyeHue
OT KJ/1l0Ya YNPaB/IEHNS 3Ta YCTAaBKa HE PacnpOCTPaHAETCS — NS HErO «KBUTUPOBAHUE»
ABNSeTC Bcerga obsi3aTeNibHbiM

PazpelieHne TY

OnpepensieT, KakuM cnocobom paspeluaeTtcs pabota MecTHoro (0T Ktoya) U Teneynpasne-
Hus (0T TY n JIC). B nonoxeHun «Mepekn.» pexuM paboTbl onpeaenseTcs nepexkyare-
nem «MY/TY», nogkno4eHHbIM K BXxoay «Pa3pelwleHne TY»: Npy HaNn4umn curHana
pa3peLLeHo TeneynpasieHne, Npyu OTCYTCTBUKM — yNpaBfeHne OT Kitoya. B nonoxeHun
«Bcerga» TeneynpasneHue v ynpasneHue OT K/tova paspeLleHbl BCeraa, 3ToT peXxuM
TaKXke MOXET UCMOMb30BaTbCs, ecn nepekntoyatens «MY/TY» pa3pbiBaeT uenu «OTKN. OT
TY», «OTKN. OT Koya», «Bkn. oT TY» 1 «Bkn. OoT Kto4a» U He 3aBOAUTCA Ha BXOA
«Pa3pelenne TY». B nonoxeHun «Ha BkI.» pexxnM paboTbl onpeaenseTcs nepeknoyare-
nem «MY/TY», noakntoUYeHHbIM K BXoay «PaspelueHue TY», HO AeNCTBYET OH TONIbKO Ha
KOMaHAYy BKJ/TKOYEHUS, OTK/IIOYEHME B 3TOM peXXMMe paspeLleHo Bcerga.

3M02

OnpenensieT HanMume BTOPOro 3/1IEKTPOMarHuTa oTKItoYeHns. Mpy BKIOUYEHUN 3TOW
YCTaBKM HEOBXOAMMO AN OAHOrO U3 MPOrpaMMUPYEMbIX BXOAOB 3aAaTb YHKUMIO «PMB2»
Y UCTOJIb30BaTh 3TOT BXOZ ANSt KOHTPOSS LENOCTHOCTU BTOPOrO 3/IEKTPOMArH1Ta OTKJTHO-
YyeHust
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2.3.6 YCTPOWCTBO BbISBASIET U UHAULMPYET 60MbLIOE KOMMYECTBO HEWNCMPABHOCTEN BHELLIHEro 060pyao-
BaHus. [py 06Hapy>XeHNW TakMX HeEMCrpaBHOCTEW cpabaTbiBaeT pene «CUrHanmnsaumus» u BKIOYAeTCs CBETOANOA
«BHelHsAs HeUCnpaBHOCTb» Ha nepeaHelr NaHenu ycrpoicTsa. CNMCOK BbISIB/IIEMbIX HEUCMPABHOCTEN NpUBEAEH
B Tabnumue 10.

OJHOBpPEMEHHO Ha MHMKATOpE MOXET oTobpa)kaTbcsl He 6onee Tpex HeucnpaBHocTeW. Ecnu ogHoBpe-
MEHHO BO3HVKAET YeTblpe UM 6onee HEUCNpaBHOCTEN, CrpaBa OT HAANUCK MOSABNAIOTCA CUMBOMbLI «4» U «T». B
3TOM C/lyyae Ans NPOCMOTPa OCTasbHbIX HEUCMPABHOCTEN MOXKHO BOCMOMb30BaThCS KHOMKaMM «d» 1 «T»,

Tabnumua 10
O603HauyeHne PacwudgpoBka

1 |C6on nuTaHms 3aduKcMpoBaHO NOHOE MpornajaHne onepaTUBHOrO NUTaHMS, NOAABAEMOrO Ha
YCTPOWCTBO

2 |HeucnpasHoctb KB/KO |CoctosHue Bxogos PO u PMNB OT kaTyLlleK BKIOYEHMS] U OTKOYEHMS
COXpaHSeTCs 0AMHAKOBbIM B TeveHue BpeMenn 6onee 10 ¢

3 |AsTtomart LUM OTKAKYEH aBTOMaT WKH MUTaHUA BbIKAKOYaTeNs

4 |lasoBas 3awmTa MpuCyTCTBYET BXOAHOMN curHan «a3oBas 3alimTa®», Koraa ee Aencrane
nepeseeHO Ha cUrHan

5 |CwvrHan rasoBoit MpucyTCcTBYET BXOAHON cuMrHan «CurHan rasoBo 3alnTbl»

3aWmnThI

6 |[Qyrosas 3awmTa MpucyTCTBYET BXOAHON cUrHan «/lyroBasi 3aliMTa» npu BKJILOYEHHOM YCTaBKe
«KOHTPONb MO TOKY» U OTCYTCTBUM TOKa BblLE NMYCKOBOIro

7 |lMeperpy3ka Cpabotana cryneHb 3awmtbl MT3-3, BKIKOYEHHast Ha CUIHan

8 |[leperpy3ka 4 CpaboTtana ctyneHb 3awmtbl MT3-4, BK/IIOYEHHaAs Ha CUrHan

9 |3emns CpaboTana CTyneHb 3eMJISIHOM 3aLiMTbl, BKKOYEHHAst HA CUMrHan

10 |O6pebiB CpaboTtana ctyneHb 3awmTthbl 0T 06pbiBa ¢hasbl, BKAKOYEHHAs Ha CMrHan

11 |BH.curHan 1 * MosiBunca curHan Ha Bxoae «Bxoa 1» | Mpw 3aaaHHOM hyHKLMKW COOTBETCTBY-

12 |BH.curHan 2 * MosiBMACA curHan Ha Bxoge «Bxop 2» | lowwero Bxoga — «BHeww.curHan»

13 |BH.curHan 3 * MNosiBUnca curHan Ha Bxoae «Bxoa 3»

14 |BH.curHan 4 * MNMosiBuncsa curHan Ha Bxoge «Bxog 4»

15 |BH.curHan 5 * MNogsiBUnca curHan Ha Bxoae «Bxoa 5»

16 |BH.curHan 6 * MNosiBUnCa curHan Ha Bxoae «Bxoa 6»

17 |3agepxka oTK. B TeyeHne BpeMeHW 7orxr max HET OTKIIKOYEHMS BbIKIOYaTENS

18 |3agepxxka BK. B TeyeHue BpeMeHW 7 sk max HET BKIIKOYEHMS BbIKITKOYATENS

19 |Het 6atapeiku He ycTaHOBNEH WK paspshKeH 3/1IEMEHT NUTaHUS

20 |HeT uMn.cuHXxp. Mpw BKIHOYEHHOM CUHXPOHM3ALUMM BPEMEHMN HE MPULLEN CUHXPOMMNYIbC B
TeYyeHve AByX UMKI0B

21 |C6oit namsTn MoBpexaeHa MHGOpMaLMs B onepaTUBHOM NamaTh (apxmB cpabaTbiBaHWI U
OCUMAIOrpamMm)

22 | HeuncnpasHocTb KB/KO2 | CoctosiHne Bxoaos PO v PMNB2 (3agaétca kak dyHKUMS NporpaMMUpyeMoro
BXOAa) OT KaTyLleK BKJIIOUYEHUS U OTKITHOUYEHNS COXPAHSIETCS OANHAKOBLIM B
TeyeHue BpemeHu 6onee 10 ¢

* - HagnNUCb NPOrpaMMMpyeT Nonb3oBaTesb (B Tabnvue NpuBeaeHO 3HAYEHNE <O YMOTHAHULIO»)
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3 TEXHWYECKOE OBCJTY>XUBAHUE

3.1 Obwwe ykaszaHus

TexHnyeckoe 06Cny)XMBaHUE YCTPOWCTBA BKITIOYAET:

—  MpOBEpPKY W peryaMpoBKy Nnpv NepBOM BKIIOYEHMM.
—  nepuoanyecKkne npoBepPKN TEXHUYECKOrO COCTOSIHUS.
—  TEeCTOBbIN KOHTPOJb;

—  3aMeHy 351IeMeHTa NuTaHus.

3.1.1 MMpoBepKy M peryiMpoBKy Npu NepBOM BKJIIOYEHUN NPOBOAAT B NOSIHOM 06beMe pasaena 3.2.

3.1.2 Tepuognyeckmne NpoBepKN TEXHUYECKOrO COCTOSIHUSI MPOBOAST 4vepe3 3—6 neT. lNepsyto nepuoaun-
YeCKyto NpoBEepKY pPeKOMEeHAYIOT NPOBOANTbL Yepes roj nocse seoga B pabory.

B 06beM nmepuoamMyeckon MpPOBEPKM BKJIOYAIOT BHELUHMI OCMOTP, MNPV KOTOPOM MPOM3BOAST yAaNeHue
NblJK, NPOBEPKY MEXAHWYECKOrO KPEMNEHUs 3/1EMEHTOB, MOSHOTY COYSIEHEHWUS pPas3beMOB, 3aTSXKKY BWUHTOB
KNEMMHbIX KOSIOAOK.

O6beM 3NeKTPUYECKNX UCTIbITAHWI NMPU NEPUOANYECKUX NMPOBEPKAX MOXET ObITb COKpaLLUEH OTHOCUTENTbHO
NPOBEPKM MNPV NEPBOM BKJTHOUEHUMW.

3.1.3 TecToBbIi KOHTPO/b — BbIXOA B PEXUM «KOHTPO/b» M MPOCMOTP TEKYLUMX 3HAYEHWI TOKOB U CpaB-
HEHMEM MX C NMOKa3aHWSAMK APYrMx u3MeputesibHbIX NpUbopoB, BbIMOAHSAETCS pa3 B Mecsu. [Mpu aToM obszaTtenb-
HO NPOM3BOAUTCS NPOBEPKa M NOACTPOMKa YacoB.

Ha noactaHumsix 6€3 aeXxypHOro nepcoHasa TeCTOBbIN KOHTPOIb BbIMOHAETCS MO Mepe BO3MOXHOCTY.

B cnyuae cpabaTtbiBaHUS YCTPOMCTBA 3alWThl HEOBXOAMMO MeEpenncaTb B XKypHal BCO MHGOpMaUMIo O
[aHHOM cpabaTblBaHWMK, UMEIOLLYIOCS B MAMSITU aBapUMAHBIX OTKJIIOYEHUI.

3.1.4 3aMeHa anemMeHTa NuUTaHus

YCTPOWCTBO COAEPXXMT SHEProHE3aBMCUMMYIO MaMsiTb, COXPAHEHWE KOTOPOW NpU OTCYTCTBUM ONEPaTUBHOMO
nUTaHusi 06eCneYnBaeTCcs IMTMEBLIM 31EMEHTOM MUTaHNs CR2. PacyeTHbIN CPOK CNy>Obl 3M1EMEHTA NUTAHUS 7py
OTCYTCTBMM ONEPATHUBHOIO MUTaHMS COCTAaBNSET He MeHee 1 roga.

MocnenoBaTenbHOCTL AEMUCTBMIA MO 3aMEHE 3/IEMEHTA NUTaHUS:

— CHSITb C YCTPOWCTBA OMNepaTVBHOE MUTAHWE;

— OTBMHTUTb (OMKCUPYIOLIMI BMHT Ha TOpLE MOAYy/s MUTaHWs C 3aAHeN CTOPOHbI YCTPOMCTBA M MOBEp-
HYTb KpbILIKY OTCEeKa 6aTapenku;

— aKKypaTHO BbIHYTb CTapyto 6aTapeiky;

— YCTaHOBWUTb HOBYIO 6aTapeliky B «rHE3[0» B COOTBETCTBUM C YKa3aHHOWN NONSIPHOCTbIO;

— 3aKpbITb KPbILIKY M 3aBEPHYTb PUKCUPYIOLLNIA BUHT.

3.2 Tlposepka paboTocnocobHOCTM U3genus

3.2.1 lpoBepKy 3NeKTPUYEeCcKOoro CONpOTMBIIEHUSI U30MSALMM MeXAY BXOAHbIMWU LIENsMW TOKa, Hanpske-
HWSl, OMEepaTMBHOMO MWUTaHWSl, PENEVHBIMU YNPaBAAIOWMMM KOHTaKTaMW, AMCKPETHbIMU CUTHanamu, a Takke
MexXay yKasaHHbIMM LensiMU M KOPMYCOM MPOBOAST MEraoMMeTpoM Ha HanpsbkeHue 1000 B. JinHus cBsizan RS485
nposepsieTcsa Ha HanpsbkeHne 500 B.

ConpoTuBEHNE U30NSILMKU UBMEPSIETCS MEXAY IPyMnMnaMn COEANHEHHBIX MeXAay Cobol BbIBOAOB COMAcHO
MpunoxeHnto b, a Takke Mexay 3TUMM FpynnaMum M KoOprnycoM 6noka (KNeEMMOW 3a3eMsieHusi). 3HaueHue
COMPOTUB/IEHMS U30MISILMK AOMKHO 6bITb HE MeHee 100 Mom.

3.2.2 TMpoBepka 3apsza 6aTapenku
3apsa 6aTapeiikn nNpoBepsieTcst MyTeM BU3yaslbHOrO KOHTPOMS CMMBOMA B CTaTyCHOWM CTpoke, oTobpakae-

MOM Ha WHAMKAaTOpe ycTpoicTBa. B cnyyae, ecnm oTo6paXkaeTcss CUMMBOS <<D>>To 6aTapeiiky HeobxoanMo
3aMeHWTb N0 MeToAMKeE, onucaHHou B n.3.1.4.

3.2.3 Hactpoiika (npoBepka) YCTaBOK BbIMOSHSAETCS NpU MOAKIHOYEHHOM MUTaHUM HE3ABMCMMO OT MoA-
KJIIOYEHNS OCTasIbHbIX Lienei. CHavana crefyeT BBeCTU 3HadyeHve naponsi. Hactpolika (mpoBepka) BbiMNOHSETCS
B ClieayloLweM nopsiake:

1 CornacHo auwanory BOMTUM B PeXWM «YcTaBki», BblopaTb HEO6X0AWMMBbIA Habop M (YHKLMOHASIbHYIO
rpynny ycTaBok. HaBecTu Kypcop Ha HeobXoanMMyHo YCTaBKy.

2 HaxaTb KHonky «Beog». Ecnn go 3toro naponb He 6bin1 BBEAEH, TO MOSIBUTCS AWasnor 3anpoca napons.
Mocne BBOAA NPaBMIbHONO 3HAYEHUs MApPONS MOSIBUTCS BO3MOXHOCTb peAakTMpOBaHUS yCTaBKW. PefakTupoBa-
HMEe UMdPOBLIX 3HAYEHWI NPOU3BOAUTCS B COOTBETCTBUM C METOAMKOMN onucaHHou B n. 2.3.2.12.

3 HaxaTnem KHOMKM «I» BbibpaTh ouepeaHylo ycTaBky. Mpoaomkutb peaakTuposaHue. Mpu 3ToM BBOA
napons He notpebyercs.

4 BBOA TEKYLLEro BpEMEHW OCYLLECTB/SIETCS aHanorm4yHo. HaxxaTtne KHonku «Beoa» npu BBOAE 3Ha4YeHUs
MUHYT OBHYNAET 3HaUYeHNe cekyHa. JNs M3MeHeHWsl 3Ha4YeHusl AaTbl U BpeEMEHM BBOAA Napons He TpebyeTcs.

5 Mo OKOHYaHWM HaCTPOVKWU 0b6s13aTesIbHO MPOBEPSIOT BBEAEHHbIE YCTABKM 3alUMThl ANS MCKIOYEHUS
owmnbok.
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3.2.4 lpoBepka hYHKUNOHMPOBAHUS YCTPOMCTBA

3.2.4.1 Mposepka PyHKLUMOHNPOBAHWUS MaKCUMasbHOW TOKOBOW 3aLLMThbI

Bce Tpu cTtynenn MT3 npoBepsIOTCS aHanorMyHo, 3a UCK/IIOUYEHMEM 3HAYEHWUIM YCTaBOK TOKa M BPEMEHM
cpabatbiBaHus. poBepsieMyl0 CTymneHb 3aluTbl CheayeT BKIOUMTb YCTaBKOM KOHWUIrypauuu, a OcCTasibHble
CTyNeHn — Nnbo OTKNOUUTL, NGO BLIBECTU M3 30HLI NPOBEPKWU 3adaHWEM 3aBeaoMo 6oriee rpybbiX 3HaYeHui
ycTaBok. lMpoBepky yaobHO BecTW, MCMONb3ys SOMMYECcKUin MMUTATOP COBMECTHO C YCTaHOBKOWM Afisi MPOBEpPKM
peneiHon 3awmTbl TMna Y5053, Y5003, «YpaH», «HenTyH, -2, -3», «PeToM-41, -11».

MoAKNYMTb NTOFMYECKUN UMUTATOP K YCTPOMCTBY 3alliMTbl, MNOAK/OUYUTL TOKOBbIA BbIXOA YCTaHOBKM K
KfneMMaM Toka oaHOW M3 ¢ha3, nopaTb OnepaTMBHOE MWUTaHWE Ha YCTPOMCTBO. BBECTM yCTaBKM 3HAYeHWA U
KOHUrypaLum, COOTBETCTBYOLLME TpeBYEMOI NMPOBEPKE.

MoAKNoYMTb KNEMMbI BbIXOAHbIX TECTOBbIX KOHTAKTOB pene «OTK/1.», PacrofioXEeHHbIX Ha KJIEMMHOW KO-
NoAKe YCTPOWCTBa, K BXxoAy MunnncekyHaomepa («KoHTakT») yCTaHOBKM.

OTK/IIOYUTL BbIKIOYATENb JIMHUKM KHOMKOM «OTKM» Ha MepeaHein naHenu ycTpoicTBa. MogaBasi TOK OT
yCTaHOBKM, ybeanTbcsl B cpabaTbiBaHMKM pene M CBeToAMOoAda Ha naHenu yctpoirctBa «Myck MT3» npu 3agaHHOM
YCTaBKOW 3HAYe€HUMM TOKa OT YCTaHOBKW. [poBepUTb HanuMumMe HebONbLIOrO rMCTEpe3nca 3anycka 3alluTbl
(koacbdmumeHTa Bo3BpaTa) NpU CHMKEHMMN 3HAYEHUS TOKa (MO BbIKIOYEHNIO COOTBETCTBYIOLIEN CUMHANIM3ALIMN).

BkntounTb BbIK/OYATENb JIMHUM. COPOCUTL MHAMKALMIO KHOMKOW «C6poc». CKauykoM MoaaB TOK, MpeBbI-
LIaloWwmn yctaBky MT3, KOHTPONMPOBaThb OTK/OYEHWE BLIK/IOYATENS, @ TaloKe MHAMKALUMIO MPUYMHBI aBapuK Ha
MHAMKaTope u ceeTtoamodax. MamepuTtb MO MUANNCEKYHAOMEPY BpeMsi OT MOMEHTa Nnojayn Toka A0 3aMblKaHWs
KOHTakToB pene «OTkn.». CpaBHWUTb €ro C yCTaBKOM npoBepsieMol cTyrneHn MT3. KHOMKOM «—» Ha MaHenu
YCTPOWCTBa BbI3BaTb Ha MHAMKATOP 3HayeHWe BpeMeHW cpabaTbiBaHWS 3aWmUTbl 734, [JOMYyCTMMas MOrpeLHOCTb
cpabaTbiBaHMsl NpuBeaeHa B Tabnuue 3.

N3MeHUTb 3HAYEeHNs1 YCTaBOK MO TOKY M BPEMEHW M MPOBECTM aHaNOMM4YHY0 NPOBEPKY C APYrMMK YCTaB-
Kamu. [ins NpoBEpKM 3aBUCUMMBbIX XapaKTepuCTUK CneayeT Mofb30BaThC rpadukamun, npuseaeHHsiMK B Mpuno-
eHuu E.

AHaNorn4yHO NpoM3BECTM NPOBEPKY OCTasIbHbIX CTyrneHen MT3.

3.2.4.2 YcKopeHue npu BKITIOYEHUM MPOBEPSIETCS CrEAYIOWMM 06pasoM: A/l NMEPBON U BTOPOW CTyrneHei
MT3 3a4aloTcst BpeMeHHbIe YCTaBku nopsaka 5-10 c. YcraBka 7ycop 3203ETCA 3aBEAOMO MEHbLUEW, HaNpUMep,
0,2-0,5 c. YcTaBku KOHMUIrypaummn 3a4atoTcs TakKMMK, YTobbl Bbinn paspelierbl MT3-1, MT3-2, yckopeHue nepeom
CTYMEHMN U YCKOPEHME BTOPOW CTyneHu. MNoaaBas CKauykoM MPOBEPOYHbIA TOK, MPEBbILAOLWLMIA Nopor cpabaTbiBa-
Hus MT3-2, 0OQHOBPEMEHHO C BK/TIOMEHMEM NMHMK (pa3banaHC BPEMEH HE AO/MKEH MpeBbiwaTh 1 ¢), ybeantbcs B
cpabaTtbiBaHUM MT3-2 ¢ BpEMEHEM YCKOPEHUS! Ty kop. YBENMUMB TOK Bbille nopora MT3-1 NOBTOPUTbL CKAYOK TOKa
N npoBeputb paboTy yckopeHus ana MT3-1. Yb6eauTbCa B MHAMKAUMM MNPUUMHBI OTKIOYEHUS UMEHHO OT
YCKOpeHHON MT3 — Haanucb Ha wuHamkatope «YMT3». OTKIOYMB YCTaBKaMu YCKOPeHWE 0Beunx CTyneHew,
ybeanTbcs B OTCYTCTBMM YCKOPEHUS B 3TOM Cryyae.

3.2.4.3 [ns npoBepku 3awwmnThbl OT 06pbiBa a3 HeobxoaMMO NoAaTb HECUMMETPUYHYIO CUCTEMY TOKOB Ha
YCTPOWCTBO. 3TO obecrneynBaeTcs nojayen Toka B oaHy a3y C yctaBko «TT ¢asbl B — Bkn». Ha ocHoBe
MOAAHHbLIX 3HAYEHW OMPEAENUTb PacyeTHOe 3HadeHue Toka I, = Ipy3/3 W NMPOBEPUTb COOTBETCTBME YPOBHS
cpabaTtbiBaHMs 3awWuThbl N0 06pbIBY a3 (lpspeps = I5). OCTanbHble TOKOBbIE CTyneHn MT3 Oo/mkHbl 6bITb «3arpy6-
NEHbI» UM OTKIIKOYEHbI C MOMOLLbIO YCTABOK.

3.2.4.4 TpoBepka NpaBWILHOCTU YepenoBaHus a3 1 pacyeTa Toka 06paTHOW MocneaoBaTenbHOCTU L.
MopaBasi HOpManbHylO TpexdasHyio cucteMmy TOKOB (asbl TOKOB CABWHYTbI Ha 120 an.rpag. OTHOCWUTENBHO
coceaHux das) Ha YCTPOMCTBO MpU 3alaHHOM YCTaBKE — «MNpsIMOe YepeaoBaHue ¢as», ybeantbcs B 61M3koM K 0
3HayeHUn Toka obpaTHol nocnegoBaTenbHocT Lo, Mpu ycTtaBke «ObpaTHOE» I> AO/MKEH 6bITh NMPUMEPHO paBeH
hasHbIM.

3.2.4.5 Tlposepka Bbigaun curHana YPOB

MpoBepky Bblaaun curHana YPOB BbINOMHAIOT aHanorMyHo nposepke MT3. YcTaHOBWUTL Bpems cpabaTtbi-
BaHuA cTyneHn MT3-1, paBHoe 0. Toraa naMepeHHoe MWIIMCEKYHOOMEPOM BPeEMS AO/HKHO MPUMEPHO COOTBET-
CTBOBaTb ycTaBke BpeMeHn YPOB.

MoAKNoYMTb TOKOBblE LIEMM YCTAaHOBKM K YCTPOWCTBY cornacHo n.2.6.5.1. BbixoaHble KOHTaKTbl pene
YPOB ycTpoiCTBa MOAKIOYAIOT K MWIITIMCEKYHAOMEPY WCMbITAaTE/IbHOM YCTaHOBKM. TOMYKOM MOAAOT TOK,
MpeBbILIAOLWNIA YCTaBKy CTyrneHn MT3 C HyfeBOM BblAEP)KKON BPEMEHW, W M3MEPSIOT BPeMSl A0 3aMbIKaHUS
koHTakToB YPOB. OHO A0/MKHO 6bIThb Ha 30—40 MC 605blIe BpeEMEHU YCTaBKU Typps.

KoHTponb 3a cpabaTbiBaHneM COBCTBEHHOrO BbIKIOYaTENS NUMHUKM ANns @yHKUMnM YPOB BbIMNOMHEH HE MO
curHany PO BBUAY €ro HeAOCTAaTOUYHOM HAAEXHOCTM, @ MO MPEKPALLEHNIO TOKA B JIMHUK, TO €CTb MO CHUXXEHUIO
MaKCMManbHOro 13 asHbiX TOKOB HMXKE 3HaYeHUs Jyppp.

3.2.4.6 TpoBepka 3eM/ISIHOM 3aLLUUTHI.

MpoBepka NpPoOu3BOANTCS MO TOKY 3l NOAABAEMOMY Ha BXOAHbIE K/IEMMbI YCTPOMCTBa M 0TOBpa)XaeMoMy
Ha MHAMKaTope.
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NHankaumst Toka 31, BbICIUMX FAPMOHUK Ha MHAMKATOPE YCTPOMCTBA NMPOU3BOAUTCS BO BTOPUYHBIX 3Haue-
HUAX Toka 3-W, 5-i, 7-i1 n 9-ii rapmoHukn (150, 250, 350 u 450 I'y) U uXx CymMMbl B pexmmax «KoHTponb». B
pexume «lapaMeTpbl OTK/IIOYEHUSI» 0TODPAXKAETCs TONbKO CYMMapHOE 3HAYeHNE Ha MOMEHT cpabaTbiBaHMs.

3Ha4YeHne Toka OCHOBHOM YacToTbl 50 My Takke 0TOBpaXaeTcsi BO BTOPUYHBIX 3HAUYEHUSIX.

BrumaHne! NpoBepoYHblii TOK N060IM YacToTbl, ANUTENBHO NOAABAEMbIN HAa BXOAHbIE KIEMMbI «3[p»
YCTPOWCTBA, He A0/MKEH NpeBbiwaTth 2,5 A.

3.2.3.7 TpoBepka paboTocrnocobHOCTV BXOAHbIX Lenei ycTporcTea. C NOMOLLbIO TOFMYECKOro MMmUTaTopa
WM UCTOYHMKA MOCTOSIHHOrO HamnpsKEHUSt MOOYEepeaHO ModaBaTb CUrHaNMbl Ha BXOAHbLIE LEMNW YCTPOMCTBA,
NpoBEPUTL MPOXOXAEHNE CUrHaNoB Mbo B pexume «KoHTponb» (pucyHok B.1), nnbo no peakumm Ha HuX
YCTPOWCTBA.

3.2.3.8 [poBepka paboTocnocobHOCTM BbIXOAHbLIX pene. MMogaBasi pa3nMyHble BO3AEWCTBUS Ha YCTPON-
CTBO, Heobxoammo AobuTbCs cpabaTbiBaHUS BCeX pene u ybeautbcs B paboTocnocobHOCTM BCEX KOHTAKTHbIX
rpynn.

3.2.3.9 YcTpoKiCTBO Mpu nofaye onepaTUBHOMO NMUTaHUS MPOM3BOAUT rybokoe CaMOTECTUPOBaHME BCEX
NPOrpaMMHO AOCTYMHbIX 3/1IEMEHTOB CXeMbl. Bo BpeMsi paboTbl MOCTOSAHHO npoBepsieTcs pabota obmeHa co
CUrHanbHbIM MpoueccopoM, a Takke ALM. Mpu obHapyxeHun Noboi BHYTPEHHEN HEMCMPaBHOCTM BO BpeMs
TECTMPOBaHMWSI YCTPOWCTBO BbIAAET Ha MHAMKALUMIO MUraiollee cooblieHne 06 OlMnbKe, 3aMblkaeT KOHTaKTbl pene
«OTKa3» n 6nokupyetcs. PacwmdpoBka cooblueHnii npueeaeHa B Tabnuue A.1. OT ciyyalHbIX C60eB YCTPOMCTBO
3alUMLLEHO TaK Ha3blBAEMbIM CTOPOXEBLIM TalMepoM, MepecbpachiBaloliyM BCHO CXEMY B Cllyyae HapylUeHMs
HOpMaJsibHOM paboTbl NpOrpaMMbl NpoLeccopa.
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4 TEKYLLMIA PEMOHT

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

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

5 TPAHCIMOPTUPOBAHWE N XPAHEHWE

5.1 Ycnosus TpaHCNOPTUPOBAHUS N XPaHEHWUS U CPOK COXPaHAEMOCTW B ynakoBke U (Mn) KoHCepBauuu
N3roToBUTENS LO/MKHbI COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 6.
5.2 Ecnu TpebyeMble ycnoBus TPaAHCMOPTUPOBaHWUS M (UNK) XPaHEHUS OT/IMYHAKOTCA OT MPUBEAEHHBIX B
Tabnuue 6, TO YCTPOMCTBO NOCTaBASIOT AN YC/IOBUI M CPOKOB, yCTaHaBnmBaeMblx o MOCT 23216 v yka3biBae-
MbIX B JOFOBOPE Ha MOCTaBKy WK 3aKa3e-Hapsije.

Tabnuua 6 — YcnoBus TpaHCMOPTUPOBAHNS M XpaHeHUs!

0O603HayYeHne YCIoBUIA TPAHCMOPTMPOBaHUS

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

TPYAHOOOCTYMHbIE
parioHbl no FOCT 15846

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

MuHyc 40°C

5.3 [onyckaetcs TpaHCnopTMpoBaHue tobbiM (KPOME MOPCKOr0) BMAOM 3aKpbITOro TpaHCMopTa B coye-
TaHWUU MX Mexay CoBoW, OTHECEHHbIM K YC/IOBMSIM TPaAHCMOPTUPOBaHMS «C» C OBLMM YMCIIOM Meperpysok He
6onee yeTbIpex, UM aBTOMOBUbHBIM TPAHCMOPTOM:
— Mo goporaM ¢ achanbToBbiM M GETOHHLIM MOKPLITUEM (ZOpOrM 1-1 KaTeropum) Ha paccTosiHue A0

1000 km;

— Mo 6YNbbKHBIM (A0pOrU 2-1 U 3-i KaTEropun) 1 rpyHTOBbLIM AOPOraM Ha paccTosiHue 10 250 KM co CKo-

poCTbto A0 40KM/u.

5.4 TpaHcnopTMpOBKa AO/MKHA NMPOU3BOAMTLCS TOMLKO B 3aKPbITOM TpaHCMopTe (XKEeNe3HOAOPOXHbIX Ba-
rOHax, KOHTEMHEpPAX, 3aKpbITbIX aBTOMALLMHAX, TPIOMax 1 T.4.).
5.5 lorpy3ka 1 TpaHCMOPTMPOBKA AO/MKHbI OCYLLECTBNSATHCSA C YYETOM MAHUMYNSLMOHHBIX 3HAKOB, HaHe-
CEHHbIX Ha Tapy, U B COOTBETCTBUW C AEWCTBYIOLLMMM NpaBUIaMm NepeBo30oK rpy3oB.

6 YTUWIN3ALNA

6.1 ocne okoHYaHUSA cpoka CITYXObl YCTPOMCTBO MOANIEXMUT AEMOHTAXY W YTUIM3ALINM.
6.2 B coCTaB YCTpOWCTBA He BXOAST ApPAroueHHble METa/bl, @ TAKXKe SA0BUTbIE, PaANOAKTUBHbIE U

B3pblBOOMNACHbIE BELLECTBA.

6.3 [IEMOHTaX M YTU/IM3aLMsi YCTPOMCTBa He TPebyloT NPUMEHEHMSI CrieumarnbHbiX Mep 6€30MacHOCTU U
BbIMNOJIHAOTCSA 6€3 NPUMEHEHNS CrieLmarbHbIX NMPUCIOCOBIEHNI U UHCTPYMEHTOB.
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MPUNOXEHUE A
(obsizaTensHoe)

Koapl oWMB0K Npy caMoTECTUPOBAHUKN YCTPONCTBA

Mpu BKIOYEHUM NUTAHUS YCTPOMCTBA BCE CBETOAMOAbI 3aropatoTcs. lMpu HavanbHOM TECTUPOBaHWUM
yCTpoicTBa NpoBepsieTcsi paboTOCNOCOBHOCTb COCTaBHbIX YacTell YCTPOWCTBA, NMPU 3TOM Ha MHAMKATOP BLIBOAWT-
CSl HAAMUCb C Ha3BaHMEM TecTa M MooYepeaHO racaTcsl CBETOAMOAbI: CHayana neBbii cTonbel, 3ateM «OTK/1» u
«BKJ1», 3aTeM npaBblit cTonbel,.

Mpy BO3HMKHOBEHMM OWMBKM HeobxoamMo 3anmcaTb coobuleHne, oTobpaxkeHHoe Ha mHaukaTope. Ecnn
MHOMKATOP He MokasblBaeT MHGopMaumio, HeobXxoaMMo 3anucaTb NOCTEeAHWMI NoraweHHbIM ceetoamon. Coobiue-
Hus 06 owmnbkax Npy Ha4vanbHOM TeCTUpoBaHUM NpusBeaeHbl B Tabnuue A.1.

Tabnuua A.1

Ceetoauon

CoobLieHue 06
owunbke

OnucaHue HencrpaBHOCTHU

ropsaT BCE CBETOAMNOAbI

HeuncnpaBHOCTb MUKpOMpoLieccopa

«[TycK 3awuTbl»

TecT nuTaHus
HepocraTtouHoe
HanpshkeHve NUTaHus

HanpspkeHWe NUTaHWUs HDKE HOPMbl

«YPOB: BbiBOA»

HencnpaBHOCTb LWKHbI
appeca/paHHbIXx SDRAM
koa: XX

HeuncnpaBHOCTb WWHBI aapeca WK LWWHBI AaHHbIX AUHaMU-
yeckoro O3Y

«AlB: BbIBOA»

TecT nHgmnkartopa

HencnpaBHOCTb MHAMKATOPA

«AYP: BbIBOA»

3a/IMNaHne KHOMKW:
XXXXX

OfHa 1M HeCKOobKO KHOMOK HaxoAsTC B HAXXaTOM
COCTOAHUN

«[a30Bas 3awuTa:
BbIBOO»

Owwnbka moa. PEJIE
nnm

Owwnbka mon.
KOMBWHWP

O6pbiB 06MOTKW penie Ha penelmHoM UM Ha KOMBMHUPOBAH-
HOM Mopyne

Bo Bpemsi paboTbl Npubopa B (pOHOBOM pexnuMe Npon3BOAUTCS TECTUPOBaHNE 06MOTOK BbIXOAHLIX pene u
yrny6rieHHoe TecTUpoBaHue onepaTuBHON NamMsaTu. CooblueHust 06 owmnbkax npuseaeHsl B Tabnuue A.2.

Tabnuua A.2

CoobuieHune 06 owinbke

OnucaHue HEUCNpPABHOCTH

Owwnbka mop. PEJNE
unu

Owwnbka moa. KOMBUHWP

O6pbIB 06MOTKM pesie Ha penertHoOM UM Ha KOMBUMHUPOBAHHOM Moayse

HeuncnpasHocTb SRAM
Aapec = XXXXXXXX

HewncnpaBHocTb cTtatuyeckoro O3Y

Appec = XXXXXXXX

HeuncnpasHocTe SDRAM

HeuncnpaBHoOCTb AMHaMu4deckoro O3Y
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MNPUNOXEHUE b
(obs3aTenbHoe)

lNpoBepka 3NeKTPU4EeCcKoro ConpoTUBIEHNSA U30NaL MK

Tabnumua b.1 — MNpoBepka 31eKTPUYECKOro CONPOTMBIEHNS U30NSUMKN YCTporcTBa «Cupnyc-2-J1»

PazbeMm Homepa KOHTaKTOB HanmeHoBaHue UcnbiTaTenbHoe HanpshKeHue

X1 clno8 TokoBbl€ Lienun 1000 B
X2.1 clno?2 Llenn cMHXpoHM3aumm 500 B
X2.2 clno4 JlnHnsa cBasm 1 500 B
X2.3 clno4 JlnHnsa cBa3u 2 500 B
X3 c1lno?24 PeneiHble uenu 1 1000 B
X4 clnoi2 PeneliHble uenu 2 1000 B
X5 clno?24 BxogHble uenu 1 1000 B
X6 clno 14 PeneiHble uenu 3 1000 B

c 15 no 24 BxoaHble Uenn 2 1000 B
X7 clno6 Lenu nutaHus 1000 B

Tabnuvua b.2 — MNpoBepKa 3N1eKTPUYECKOro CONPOTMBIIEHUS U30NSLUMKN YCTporcTBa «Cupnyc-21-J1»

Pazbem HoMepa KOHTaKTOB HammeHoBaHue UcnbiTaTtenbHoe HanpsXXeHue

X1 clno8 TokoBble Lenun 1000 B
X3.1 clno2 Llenn cMHXpoHu3aumm 500 B
X3.2 clno4 JInHna ceasm 1 500 B
X3.3 clno4 JlnHns cBa3u 2 500 B
X4 clno?24 PeneiiHble uenu 1 1000 B
X5 clnoi2 PeneiHble uenu 2 1000 B
X6 clno?24 BxoaHble uenu 1 1000 B
X8 clno 14 PeneiHble uenu 3 1000 B

c15no 24 BxoaHble Uenn 2 1000 B
X9 clno6 Llenu nutaHus 1000 B
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MNMPUNOXEHUE B
(cnpaBo4yHoOE)

PacnvcaHne BXOA4HbIX AUCKPETHbIX CUrHAN0B YCTDOﬁCTBa B pexume «KoHTposnb»

=

Bx.1: 1000 0001 0001
Bx.2: 00100100 1100

=

Cbpoc curHanusaumm
Bxop, 2

Bxopg 1

AsTtomar LU

[a3oBas 3awmTa
Curnan ra3. 3awmThl
Bxopn PlB

Bxopn PIMNO
PaspelwueHne TY
OTknto4eHme oT Kio4da
BkntoyeHume ot kio4va
Bxopn 3

Bxop, 6
YAINB
A4YP

Iyrosas 3awura

Habop ycTtaBok

Bxopn 5

Bxopn 4
BkntoyeHne ot TY
OTkntoyeHue ot TY

PucyHok B.1 — CooTBeTCTBME BXOAHbIX AUCKPETHBLIX CUMHAMOB B peXXuMe «KOHTPOsSib BXOAOB».
Hanuumio cvrHana Ha Bxofe COOTBETCTBYET «1», OTCYTCTBUIO — «0»,
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MNPUNOXEHUE I
(obs3aTenbHoe)

BHewwHW BUA M yCTaHOBOYHbIE pa3Mepbl

305

295

Cupuyc-2-Ji

BNOKUPOBKHU
Mutanne Q @ YPOB
Myck sawmtsl @ @ AnB

@ AP —-

N
—
([
(
OMNEPATUBHOE L
YNPABJEHUE
Pab CPABATbIBAHUE
— @D = YcraBxkm MT3-2
8 8 Buison @ SyHKIMST @ 3awura
— — Pagora Q) I,A @ AsapuitHoe oTKrlioYeHe
Buizon @ T,c @ YPOB
Patora Q) @ AMB
Buison @ BLIXOZ A BBOL @ BrelHss HencnpasHoOCTL
Pa6orao . CwrHan 1
@ Bu:on @ 4 A 4 > @ Curvan 2 ¢
‘ CBPOC

@IVC
BTOMATUKCO

PucyHok I'.1 — Bua cnepeau
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275

A by,

[

C

€6l

PucyHok .2 — Bug ceepxy

&

Gl

)

AP 350 «PAOMYC AETOMATHKAEw

B-5A-11x

=

«Chphyc-2-N-22

[
o z
Z a [

PucyHok I".3 — Bug cboky
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Cupuyc-2-J1»

v
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v

PucyHok I'.6 — PacnonoxxeHue sneMeHTOB Ha 3agHe

B YKOPOYEHHOM Kopryce
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PucyHok I'.7 — PaaMeTka naHenu noj yCTaHoBKY YCTPOMCTBa
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MNMPUNOXEHWE
(obsizaTensHoe)
CxeMbl NOAK/TIOYEHUS BHELLHKX LiEnen

A

B Llunbi 6-35 kB

C Y -y
, Bblkntoyarens nuHun
y
A [B |[C
KO
&
K2.1 |
—- KB
N
K1.1 |
= —"
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MPUNOXEHUE E
(cnpaBo4yHoe)

I'padukM 3aBUCUMbIX XapaKTEPUCTMK TOK-BPeMS CTyreHein MT3
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PucyHok E.1 — HopmanbHO uHBepcHas xapaktepucTtuka no MoK 255-4
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A CunbHO MHBEpCHas xapakTepucTuka
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PucyHok E.2 — CunbHO MHBEpPCHas XxapakTtepuctuka no MaK 255-4
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PucyHok E.3 — Ype3BblyaliHo MHBEpCHas xapakTepuctuka no M3K 255-4
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AN KpyTtas xapakrtepuctuka (aHanor PTB-1)
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PucyHok E.4 — KpyTas xapaktepuctuka (aHanor PTB-1)
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PucyHok E.5 — Monoras xapaktepuctuka (aHanor PT-80, PTB-1V)
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PucyHok E.6 — ObpaTHO3aBMcMan xapaktepuctuka (aHanor RXIDG)
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MPUNOXEHUE XX
(obszaTenbHoe)
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PucyHok X.1 — CTpykTypa avanora
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I, A ¢aza, rpaa. BTopuuHble 3Ha4YeHns
Iy A daza, rpag.
I; A ¢asa, rpaa.
L, A BTopuuHoe 3HauveHune
3y ocr.uacr, A
310 BbICIL. [APMy A
MNpuunHa, aata, Bpems MNpuunHa n BpeMs NpeaLecTsy-
npeaBKaYeHus OLLEro BKOYEHMS
CocTosiHMe onepaTUBHOIO «YPOB», «la3. 3au.», «AlB»,
ynpaBieHns «AYP>»
Bx1: 0000 0000 0000 CocTosiHMe ANCKPETHbIX BXOA0B
Bx2: 0000 0000 0000 Ha MOMEHT oTKoYeHns (1 —
aKTMBH.). PacnncaHne BxoaoB
npuseaeHo B NpunoxeHun K
OTtkn. 2
OTkn. 3
OTkn. 4
Otkn. 5
OTkn. 6
OTkn. 7
OTtkn. 8
Otkn. 9 (ca—
MOe CTapoe)
KoHTposnb TekyLlee Bpems YYy:MM:CC
Tekylwwasa nata OO0.MM.IT

AKTMBHBI HAbop YCTaBOK

MNpuynHa BrIOUEHNUS

KomaHza vnv Bua 3awmTsl

[aTta, BpeMs BK/IOYEHUS a24.MM Yy4y:MM:CC

I, A ¢aza, rpaa. 0— 200,00 A 0 — 359°
I A daza, rpaa.

I A ¢aza, rpaa.

I, A 0— 200,00 A

L, A 0— 200,00 A

3l ;r BTOPUYH., A 0—5,000 A

31y gr BTOPUYH., A 0— 1,500 A

3r:3]03,- 5r:3]05,- 0— 0,500 A

7r:3fg Jr 9r:3fg 5

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

CocTosiHMe ANCKPETHbIX BXOA0B
(1 — akTnBH.). PacnucaHue Bxo-
[0B npusegeHo B NpunoxxeHnn K

TecT cBeETOAMOA0B

Bce cBeToamoabl MUratoT

BekTopHasa anarpamMma I, A daza, rpag. | CHMMaeTcs B MOMEHT HaXaTus
Ig A ¢aza, rpag. KHOMKW «BBoa»
I A dasa, rpaa.

MNepBUYHbIE 3HAYEHUS I, A daza, rpag. | 0 — 100,000 KA 0 — 359°
Ig A daza, rpaa.
I A dasa, rpaa.
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MNpogomkeHne Tabnunupl XK. 1

Iy A
I A

0 — 100,000 KA

Ocumnnorpad

3anucaHo ocumnnorpamM,
wT

MHdopmMaLms o kKonnyecrse oc-
umnnorpamMm B namatu. Haxatve
KHOMKW «BBOA» M nocneayowero
BBOZA Maposis NpUBOAUT K
O4YMCTKE MAMSATU OCLMIONPaMM

CBoboga. namsThb, C:

NHdopmMaums o ceoboaHou
NamsT B CEKYHAAX

CBobog. namatb, %:

NHdopmMaums o ceoboaHow
NaMsTU B MPOLIEHTaX

NHdopMaums 06 ycTpoicTee

3A0 «PAOUNYC AsTOMaTK-
Ka»

«Cunpnyc-2-J1»
3aBoackor HoMep: XXXX

Bepcusa MNO
MN3mMeHeHne ycTaBoK: aaTta
1 Bpems

Bpems 1 gata nocnegHero
N3MEHEHUs YCTaBOK

HacTtpoliku

Jata
Bpems
[ex. noaceBeTka BKJ1/ OTKJ
Ocumnnorpad) Tmakc oal, € 1,00 — 20,00
T ponsarwiry € 0,04—1,00
Trocreasap, € 0,04 — 10,00
Tamckper, € 0,10 — 10,00
Trporpam, € 0,10 — 10,00
Pex. 3anucu MEPE3AIN / OCTAHOB
ABap. OTK/IOM. OTKN / BKN
Touka 1 cnmcok B Tabnuue X.2
Pexxkum 1 NPAMO-CNEN /
WHBEP-CNEL /
MPAMO-PUKC /
MHBEP-®UKC
Touka 5 crnmcok B Tabnuue X.2
Pexxum 5 NPAMO-CNEL /
WHBEP-CNEL /
MPAMO-PUKC /
MHBEP-®UKC
Mopt 1 (USB) MpoTokon MODBUS
Anpec 1— 247

CkopocTb, 60a

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

YeTHOCTb HET / YET / HEMET
Cron 6ut 1/2

MopT 2 (RS 485 N21) MpoTokon MODBUS
Anpec 1 — 247

CkopocTb, 604

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

YeTHOCTb HET / YET / HEMET
Cron 6ut 1/2

Mopt 3 (RS 485 N22) MpoTokon MODBUS
Anpec 1—247

CkopocTb, 60a

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200
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Mpogomkerme Tabnunubl XK.1

YeTHOCTb HET / YET / HEMET
Cron 6ut 1/2
CVHXpOHM3aUNs BPEMEHU Mmnynbc CEKYHOA / MNHYTA / YAC
Mopt OTKJ1 / RS485 / ONTPOH
YcTaBku Habop 1 Obwme Urom, KB 3—35
Tuom 1 A 20 — 6000
T yexoperma C 0,00 —2,00
Ziy, OM/KM 0,10—2,00
Zeucrempn OM 0,00 — 50,00
Pexxnum curHanuzaumm HenpepbiBHO / 1 c/2c/3c/5¢c
/10c/20c
TT cazbl B OTKN / BKN
YepegoBaHue ¢as NPAMOE / OBPATHOE
KoHTakT aBT.LUM HP / H3
LseT B/O KpacHblit 1 3eneHbI / 3eneHblin 1
KpacHbIN
MT3-1 PyHKUMS OTKJ1 / BKJ1
LA 2,00 — 200,00 (ucn. 5 A)
0,40 — 40,00 (ucn. 1 A)
7, C 0,00 — 10,00
YCKopeHue npu BKOYe- OTKJ1 / BKn
HUN
AlNB OTKJ / BKN
MT3-2 PyHKUMSA OTKJ1 / BKJ1
LA 1,00 — 200,00 (ncn. 5 A)
0,20 — 40,00 (ucn. 1 A)
7,C 0,10 — 20,00
YckopeHue npv BKIKOYe- OTKJ1/ BKN
HUN
XapakTepuctuka Heszasucnmas / HopmanbHo
nHBepcHas / CunbHO MHBEpCHast /
Ype3sBbluaiiHo MHBepcHas / PT-80
/ PTB-1
AlNB OTKJ / BKN
MT3-3 PyHKUMS OTKJ1 / BKJ1
[evicTne CUrHAN / 3ALLNTA
LA 0,40 — 100,00 (ucn. 5 A)
0,10 — 20,00 (ncn. 1 A)
7,¢C 0,20 — 99,99
YckopeHue npw BriIoye- OTKN / BKN
HUK
XapakTepuctuvka Hezasucumas / HopmanbHo
nHBepcHas / CunbHO MHBEpCHas /
Ype3sBblvaiiHo nHBepcHas / PT-80
/ PTB-1
AlNB OTKJ1/ BKN
MT3-4 OyHKUMS OTKJ1 / BKN
[JeictBue CUrHAN / 3ALLINTA
LA 0,40 — 20,00 (ncn. 5 A)
0,10 — 4,00 (ncn. 1 A)
TOT/(/], C 1 — 9999
TCM/’HAﬂr C 1 — 9999
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MNpogomkeHne Tabnunupl XK. 1

300 QyHKUMA OTKN / BKN
[JeictBure CUrHAN / 3ALLINTA
L/I; 0,10—1,00
7, C 0,20 — 99,99
AlB OTKN / BKN
3awumTa ot 033 QyHKUMA OTKN / BKN
[elictBue CUTHAJT / 3ALLUNTA
3l ir OTKN / BKN
3y sr OTKN / BKN
3y A 0,010 — 2,500
3lysn A 0,005 — 0,500
Xapaktepuctuka HeszaBucumass / Ob6paTHO3aBuCK-
Mas / Ype3BblYaliHO MHBEPCHas!
7, C 0,03 — 99,99
AlB OTKN1 / BKJ
[yrosas 3awmTa KoHTposnb no I OTKN / BKN
[KOHTPI A 0,20 — 99,95 (VICI'I. 5 A)
0,04 — 19,99 (ucn. 1 A)
[a30Bas 3awWwuTa QyHKUMA OTKJ1 / BKJ1
AlB QyHKUMA OTKJN / 1 KPAT / 2 KPAT
Tansy C 0,20 — 99,99
Tansa C 0,20 — 99,99
®ukcaumsa 6nokmp. AlB OTKJT / BKIJI
AlB npu HecaHKUMOHUPO- | PaspeweHo / BnoknpoBaHo
BaHHOM OTKJIlOHYEHUN
AYP/YAINB QyHKumns AYP OTKJ1 / BKN
®yHkuma YAMB BHyTpeHHee / BHellHee
Tt./A/75, C 0,20 — 99,99
YPOB QyHKUMA OTKJ1 / BKJ1
IA 0,20 — 20,00 (ucn. 5 A)
0,10 —4,00 (ucn. 1 A)
7, C 0,05—9,99
Bxopbl Bxop 1 QyHKUMA 13 Tabnuubl XK.3
AKTMB.YpOBEHb «1» [ «0»
7, C 0,02 — 99,99
YPOB OTKN / BKN
AlB OTKN / BKN
Nms 12 cumBOI0B
Bxog 2 AHanorn4yHo exogy 1
Bxoa 3 AHanorn4Ho Bxoay 1
Bxoa 6 AHanorn4Ho Bxogy 1
Pene Pene 1 Touka 13 Tabnuubl XK.2
TCPAE./ C 0,00 — 99,99
Ts038p, C 0,00 — 99,99
Pexxum Be3 dmkcaumm / C dukcaumei /
UMmnynbc
Pene 2 AHanorun4yHo pene 1
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Mpogomkerne Tabnunubl XK.1

Pene 3 AHanornyHo pene 1
Pene 4 AHanorn4yHo pene 1
Ceetoan- | CurHan 1 Toyka 13 Tabnuupl X.2
oAbl Tceas C 0,00 — 99,99
Pexxnm be3 dukcaumm / C dukcaumei
MuraHue OTKJ1 / BKJ1
CurHan 2 AHanornmyHo ceetogmogy «CurHan 1»
bnokuposka 1 | AHanorn4yHo ceetognogy «CurHan 1»
BnokupoBka 2 | AHanorn4Ho ceetoanoay «CurHan 1»
bnokvposka 3 | AHanormyHo ceetoamogy «CurHan 1»
YcTaBku YnpasneHue OTKN / BKN
BbIKtOYaTeNs T sirmouems, C 0,00 — 2,00
OrpaHuyeHue Bkn. OTKJ1 / BKJ1
OrpaHu4denune OTKN. OTKN / BKN
Tmakc B/, C 0,10 — 99,99
Tmakc_ oo, C 0,10 —9,99
TY no JIC OTKJ1/ BKN
KeutupoBaHue (ans TY) OTKJ / BKN

Paspewenne TY

MNepekntoyatens / Becerpa /
TONbKO Ha BK/IIOYEHME

2M02 OTKN / BKN
Habop 2 AHanorn4Ho Habopy 1
Konumposa- | Habop 1 — Habop 2 3anpoc NoATBEPXXAEHWS C BBOAOM Napons
Hue Habop 2 — Habop 1 3anpoc NOATBEPXAEHMS C BBOAOM Napons

1. HaxxaTe KHoMku «BBOA» NMPUMBOAMT K NMEpPeEXoay Ha HUXKECTOSILUMI YpOBEHb AWanora unv Bel6op MHAK-
LMPYEMOro AeiCTBUS UM napameTpa.
2. Linknnyeckuii nepebop napamMeTpoB B Npeaenax OfHOMN rpynmbl OCYLLECTBNAETCA KHOMKaMU «T» 1 «d»,
3. BbIX04 Ha BbILLECTOSILUMIA YPOBEHb AManora OCyLEeCTBNSIETCS KHOMKOW «Bbixoa».

Tabnuua X.2 — Bo3MOXHbIE TOYKM MOAKITHOHUEHNS JONONHUTENBHBIX BbIXOAHbBIX PENE U CUrHANbHBIX CBETOMO0B
K BHYTpPEHHeW (hyHKLIMOHaNbHOWN IOrMYEeCcKon cxeme

T o " OTtobpaxkaeMas HaanNMCb Ha
O4YKa NOAKOHEHUS Ha YHKLMOHANIbHOW JTOrMYECKON cxeme

NHANKaTope
He noaknoveHo He nogknoyeHo
YcnelwHoe TectupoBaHue (NapannenbHo pene «0Tkas») PaboTa
Ynpasnexue no JIC (Bblgaya v CHATUE curHana ocylecrenserca no nwobomy | Ynpaen.JiC
KaHany CBsi3n)
Myck MT3-1 Myck MT3-1
Myck MT3-2 Myck MT3-2
Myck MT3-3 Myck MT3-3
Myck MT3-4 Myck MT3-4
Myck 3awmThl oT 06pbiBa hassbl Myck 300
Myck 3awnTbl oT 033 Myck 033
CpabatbiBaHue MT3-1 MT3-1
CpabaTtbiBaHne MT3-2 MT3-2
CpabaTtbiBaHne MT3-3 MT3-3
CpabaTtbiBaHne MT3-4 (neperpyska) MT3-4
CurHanuzaumst MT3-4 (neperpyska Ha curHan) Curn.MT3-4
CpabatbiBaHue 300 (0bpbiB da3bl) 300
CpabaTtbiBaHne 3awmTthl oT 033 033
CpabaTblBaH1e AyroBoMn 3almThl [Oyr.3awmTa
CpabaTblBaHWe ra30BOW 3alUmThI [a3.3awmnTa
OTknoyeHme BoikNoYatens (napannensHo pene «OTkN.») OTKAN.
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Mpogomkerne Tabnunubl X.2

BkntodeHue Bbiktoyatens (napannensHo pene «Bka.») Bki.
OTkntoyeHne no exogy AYP AYP
BroveHne ot YATB YAINB

YPOB (curHan oTkasa CBOEro BblK/KYaTens, napannensHo pene «YPOB») YPOB
CpabaTtbiBaHme Ntobbix TOKOBbIX 3aLMT, paboTaloWwmnx Ha OTKITIOUEHNME, Tok.3awmTa
BKkAoYas MT3-4, 300 m 3awmty ot 033

Myck nobor us MT3-1, MT3-2 unn MT3-3 (napannensHo pene «Myck MT3») | Myck MT3
POK (pene dmkcaummn KoMaHabl «BKIOUnTb») POK
AsTomaT LUM (oTKNOYEHME aBTOMaTa WWH NUTaHMA) Ast.LUN
CocTosiHne Bxoga «Bxoa 1» Bxoa 1
CoctosiHne Bxoaa «Bxop, 2» Bxon 2
CocTtosinne Bxoaa «Bxog 3» Bxoa 3
CoctosiHne Bxoaa «Bxop 4» Bxopn 4
CoctosiHne Bxoaa «Bxop, 5» Bxopn 5
CocTosiHne Bxoada «Bxoa 6» Bxog 6
CoctosiHmne Bxoaa «PlrO» PIMo
CocrosHune Bxoga «PlB» PrB
CpabaTbiBaHKne 3aLUmThl Cpabart.3all.
PAQO (napannenbHo pene «ABapvMHOE OTKIHYEHME») ABap.oTK/I.
CvirHanuzauus (napannensHo pene «CurHanvsaumsa») Curnan
BnoknpoBKa BKIOYEHWS BbIKKOYaTENS Bnok.BK/.
Bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
bnoknposka MT3-3 Bnok.MT3-3
bnokuposka MT3-4 bnok.MT3-4
Bnokuposka 300 Bnok.300
Bnokuposka 3awmnTbl oT 033 Bnok.033
bnokuposka AlB bnok.AlNB
bnoknposka YPOB bnok.YPOB
bnokvnposka A4P bnok.A4YP
BIOKMPOBKa AYroBoWi 3alLnThbl bnok.ayr.s.
BnoknpoBKa razoBoi 3aWwmThl (NepeBoA Ha cUrHan) bnok.ras.s.
DNIeMEHT NUTaHNS pa3pshkeH Het 6arap.
Owmnbka CMHXPOHM3aLMN BPEMEHU HeT cnhxp.
bnokvnpoBska ynpasneHus bnok.ynp.
Coctosinne PIB2 PIB2
CpabatbiBaHne AlB AlB
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Tabnuua X.3 — Bo3aMoxHble (yHKLMM NPOrpaMMMpyeEMbIX BXOAOB

OTtobpakaemasi HagNUCb Ha

OyHKUNS
nHanKaTope

Bxoa He ncnonb3yetcs (Mpy 3TOM COCTOSIHUE BXOAA, TEM HE MEHEE, MOXET He nogkn.
6bITb CYMTAHO MO IMHMK CBSI3U U 3aNWCbIBAETCS B OCUMIOrPaMMy)
BHellHee oTkoYeHve (aBapuiiHoe) BHeww.oTK/1.
BHeLHWA curHan BHeLwl.curHan
KoMaHgHoe oTK/IoYeHne KoMm.oTk.
KomaHaHoe BKoyeHue KoMm.Bk.
BnoknpoBKa BKIOYEHUS BbIKIKOYaTens Bnok.BK/.
Bnokuposka MT3-1 Bnok.MT3-1
Bnoknposka MT3-2 Bnok.MT3-2
Bbnoknposka MT3-3 Bnok.MT3-3
bBnokuposka MT3-4 Bnok.MT3-4
Bnokmposka 300 Bnok.300
Bnokunposka 3awmTtsl oT 033 Bnok.033
Bnokuposka AlB Bnok.AlNB
Bnoknposka YPOB Bnok.YPOB
Bnokuposka AYP Bnok.A4P
BroKMpoBKa AyroBoM 3aLmMThI Bnok.ayr.3.
BroKMpOBKa ra3oBoi 3aWuThl (NepeBo Ha curHan) bnok.ras.s.
BnoknMpoBKa ynpasneHus bBnok.ynp.

PrB2

PrnB2
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MPUNOXEHWE U
(cnpaBo4Hoe)

@OyHKUMOHaNbHbIE NOrMYECKNE CXEMBI

Meperpyska (4)

7.4 cnrvan MNeperpyska (3)
.t Py 3emng
I 1
Mopyab I Mox T 155> Bnok.MT3-1 (onep.) ,)—& 06pbiB
Monyus I _D' tyrant MT3-1
M I «DyHkupst MT3-1» t | >
ORyJIE 1o MT3-1| | 2= | 2> | 1
TS B0k MT3-2 (orep.) )_& «Yckopenme MT3-1» 3
«—< L
o «YckopeHue MT3-2» tras MT3-2
|
X t H | >
MT3-2 “ECWH/KW MT3-2> «[leiicTBue <yckoperne 1 )‘ |
1 - I 1
= Brok.MT3-3 (onep.) i MT3-3 = Saumta»  MT3-3» —
< —_—
- _ﬂ- tura-s Neit
MT33| Py M8 S L t I wT3-3= MT3.3
1 L Sauwmray [— > TokoBast
I L sawmTa
Bnok.MT3-4 (onep.) ,)— — >
ﬁ? & turgs «leiicTene MT3-4
— t MT3-4 = Sawwra |
MT34 «DyHKuma MT3-4» } )\: ad
1e— ———
«033 no —
3L, >
Tox 31,500 _5’_ 50 My Bnok.033 (onep.) z tos  yleicrame 033
BawmTa 1 It P 033 = Jaumra» [—>
ot 033 «OyHkums 033» ' I
3 > «033 o 1<—) —J
Tox 31, 5. Br BBICLLLT > taotm Sog.gﬁgmme 300
3awuTal N = 3aupmrar z
ot 033 ! !
Bnok.300 .
L> TIOK. (onep.) 2 boon
Monyans I, T 2]

4 L

1—‘ Tyck TOKOBbIX 3aLWT «[TycK 3awmTbl»

«DyHkups 300»
300 1"

t vicreve MT3-3 = 3awwra
PMNB | : = «[leiicTBu T J iy |_

«[ycK 3awmTbi»

«[leiicTeue 033 = auwmTa»

o

PMo 1

«[lelicteue 30d = Jawura»
«[lgifcTeure MT3-4 = 3aumrar 4

PucyHok U.1 — TokoBble 3alnThl
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«AKTUBHbI YpOBEHb
Bxoada 1»

1<

Knemma
«Bxog 1»

«AKTUBHBIN yPOBEHb
0 BXxoaa 2»

1<

Knemma
«Bxopg 2»

«AKTUBHbI YpOBEHb
Bxoaa 6»

1<

Knemma
«Bxop 6»

— BHeluHee oTkntoyeHve 1

BHewwuHwit curHan 1

KomaHgHoe oTkntodeHve 1

KomaHgHoe BkntoyeHue 1

Brnokvposka BknoveHus 1

Brokuposka MT3-1 (onep.) 1

BnokvpoBka BKIoYeHUs!

BriokvpoBka MT3-1 (onep.

BrioknpoBka MT3-2 (onep.

Briokuposka MT3-3 (onep.

Briokuposka MT3-4 (onep.

(
(
(
(

BriokvpoBka 30® (onep.

BroknpoBka ayrosou 3awmThbl (onep.

BrnokvpoBka ra3oBov 3awmThl (onep.

BriokvpoBka YPOB (onep.

),
),
)
),
),
Brokuposka 3awwmtsl o1 O33 (onep.)
)
).
).
).
).

(

(

(
Brokuposka AYP (onep.

(

(

Bnokuposka AlB (onep.

taxomn 1 Brokuposka MT3-2 (onep.) 1
s BrokmpoBka 1
toxg 5 Brokuposka MT3-3 (onep.) 1 «—
= 19 Brnokuposka 2
o Brokuposka MT3-4 (onep.) 1 <«
z Brnokuposka 3
> Brokuposka 30® (onep.) 1 D — BrokupoBska
S BriokupoBka 4
>| Bnokuposka 3awmtsl ot O33 (onep.) 1 «——
i - Brokuposka 5
BrokupoBka ayrosoi 3awwutel (onep.) 1 D mm—
BnokupoBka 6
BriokupoBka rasosow 3awuTel (onep.) 1 ]
Briokuposka AYP (onep.) 1
Briokvposka YPOB (onep.) 1
Briokvposka AlB (onep.) 1
o ''TTeoeeooeveee 1‘4'\
] BHelLHee oTKmoueHe 2 - i
I~ BHeLLHWi curHan 2 | : : |
@
g KomaHgHoe oTknioverme 2 | | | o
x
toxome E KomaHaHoe BkrnioueHmne 2 i : i i
t | g Brokvposkm 2 i 11
I 1 1< | [}
= o _________1 1
®FIooooIIooIIooooIoooIIoooo H
1
— 11
L [
. 11
. 1
— BHellHee oTkniodeHne 6 [
1
© BHeLwHwWi curHan 6 : :
©
g KomaHgHoe oTkntoyeHue 6 : :
x
toxome 2 KomaHgHoe BknioveHne 6 : :
s
tox, L %’ BrokupoBky 6 : :
! 1 I e e e e e e e e e e e e e o e 11
B8 |

PucyHok N.2 — MNporpamMupyemble BXOAb
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MNPUNOXEHUE K
(obszaTenbHoe)

NHdopMauus 06 obecredeHn COBMECTUMOCTM C paHee BbIMyLLEHHBIMU YCTPOUCTBaAMU
HacTosuiee ncnonHenune ycrpoicts (Bepcus MO 3.00 v Bbilwe) 06naaaeT pacluMpeHHbIMU BO3MOXHOCTSMM
MpOrpaMMMPOBaHNS HEKOTOPbIX BXOAHbIX CUFHAMOB M BbIXOAHbIX pene. Ans obecnevyeHunsi NoIHOM COBMECTUMOCTU

C paHee BbINyLWEHHbIMU NMPOEKTaMU HeobxoaMMO 3aaaTb YCTaBKM B COOTBETCTBUU C Tabnuuen K.1.

Tabnuua K.1 — YcTaBku ang obecneyeHnss COBMeCTUMOCTU

Bxogbl Bxop 1 QyHKUNS BHeLl.curHan
AKTMBHBIA YPOBEHb «1»
Bxopg 2 OyHKUMS BHeLl.curHan
AKTMBHBI/ YPOBEHb «1»
Bxog 3 OyHKUMS Bnok.AlNB
AKTUBHbIN YPOBEHb «1»
7, C 0,02
Bxopn 4 PyHKUMSA BHewu.oTkn.
AKTVBHBI YPOBEHb «1»
7, C 0,02
Bxog 5 QyHKUMS BHeLw.oTKN.
AKTUBHbIN YPOBEHb «1»
7, c 0,02
Bxon 6 PyHKUMSA He noakn.
Pene Pene 3 Touka Pro
Tcpas, C 0,00
Tso38p, C 0,00
Pexxum be3 dukcaumm
Pene 4 Touka PriB
Tcpas, C 0,00
T3P, C 0,00
Pexxum be3 dukcaumm
YcTaBku BbIkIO4YaTenNs YnpasneHue BKJ1
PaspeleHne TY Bcerpa
2M02 OTKnN
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