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Hacrosmee pykoBOACTBO MO  AKCIUTyaTallid MpeAHA3HAYEHO JUIsl O3HAKOMJIEHHS C
TEXHUYECKHUMH JJAHHBIMU, KOHCTPYKIIMEH, YCTPOWCTBOM, WPHUHIUIIOM padOThl H TMpaBUIAMHU
AKCIUTyaTallid MUKPOKOHTPOJUIepHOH 3amuThl npucoeaunennii MK3I1-3 / MK3I1-M3.

brok paspaboran B coorBercTBueM ¢ TpeboBanusimu PJl 34.35.310-97 «OO0mue TeXHHUECKUE
TpeOOBaHUS K MHUKPOMPOIIECCOPHBIM YCTPOHCTBAM 3allUThl U aBTOMAaTUKH DSHEPrOCHCTEM» C
COOJTFOICHHEM HEOOXOAMMBIX TPEOOBAHMIA /ISl MPUMEHEHHS Ha MOACTAHIIUSAX KaK C MMOCTOSHHBIM, TaK
U C IEpEMEHHBIM (BBITPSMICHHBIM [IEPEMEHHBIM) OTIEPATUBHBIM TOKOM.

K skcmmyaranmy 0yioka JOMYCKAlOTCS JIMIA, W3YYUBIIME HACTOSIIHUNA JOKYMEHT, TacmopT,
MMEIOLUE COOTBETCTBYIOLIYIO TpPYIIy JOMycKa M TOATOTOBKY B 0OJAcTH IMPOMBIIUICHHOM
AJIEKTPOHUKU U MUKPOIPOLIECCOPHOU TEXHUKH.

[IpennpusTHe-U3roTOBUTENb MOKET BHOCHTH H3MEHEHHS B YCTPOMCTBO, CBS3aHHBIE C €ro
YCOBEPILIEHCTBOBAaHUEM, B II€JIOM HE YXY/IIAIOIINE €T0 XapaKTEePUCTUKHU.

Ilepeyennb cokpameHuii:

ABP - AaBTOMAaTHYECKOE BKIIOUEHUE PE3EPBA;

AIIB - aBTOMaTH4YECKOE TIOBTOPHOE BKIIIOUCHHUE;

ACY TII - aBTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOIMYECKUM IIPOLIECCOM;
AIII - a”Hasoro-1M(poBOiIt MpeoOpa3oBaTEIb;

BPC - OJIOK pacIIMpEeHHUs: CUTHAJIOB,;

bPY - OJIOKMPOBOYHOE pelie YTEUKH;

BB - BAKYyMHBIN BBIKJIFOYATEIIb;

BHP - BOCCTAHOBJICHUE HOPMAJIbHOI'O PEXKUMA;

KKHN - )KUJAKOKPHUCTAIUIMYECKUA UHANKATOP;

33 - 3eMJIsSIHAs 3alllnTa;

3MH - 33l Ta MUHUMAJIBHOTO HAIIPSKCHUS,

3MT - 3aIMTa MUHUMAaJIbHOTI'O TOKQ,

3HO - 3aIllMTa OT HECUMMETPUU (a3HbIX TOKOB;

3ITH - 3aIMTa OT NOBBILIEHHOI'O HANIPSKEHUS;

3IT - 3a11UTa OT IYJIbCALINU TOKOB;

K3 - KOPOTKOE 3aMbIKaHUE;

KPY - KOMIUIEKTHOE PacIpeaeInuTeIbHOE YCTPOMCTBO;
KPYH - KOMIUIEKTHOE PaCIpeAe/IUTEIbHOE YCTPOUCTBO HAPYKHOU YCTaHOBKH,
KCO - KaMepa cOopHasi OTHOCTOPOHHETO OOCTYKUBAHMS;
KTII CH - KOMIUIEKTHas TpaHc(opMaTOpHast MOJACTAHIUS COOCTBEHHBIX HYXK]I;
KY - KJIFOY YIIPaBJICHUS;

JI3II - JIOTMYECKasl 3allUTa IH1H;

MK - MUKPOKOHTPOJLIED;

MK3II - MUKPOKOHTPOJUIEpHAs 3aIlUATA IPUCOCIUHEHN;
MK3II-BB - MK3IT BBOZHOTO IPUCOETNHEHHS;

MK3II-OT - MK3II oTxoad1ero npucoe1InHEHus;

MKS3II-CB - MK3II cex1moHHOTO BEIKIIOYATEI,

MT3 - MaKCHUMaJIbHas TOKOBAas 3allyTa;

o3y - OMEPATUBHOE 3aIIOMUHAIOIIEE YCTPOMCTBO;

113y - IIOCTOSIHHOE 3alIOMUHAIOIIEE YCTPOUCTBO;

[IK - IEPCOHAIBHBIN KOMIIBIOTED;

110 - IporpaMMHOe oOecrieueHue;

I[TOH - IIyCKOBOW OpraH HaIpsKEHUS;

TS - IPaBWJIa TEXHUYECKOM HKCILIyaTalluH;

Iy - MyJIbT YIPABJICHUS U UHAUKALINY;

I1y5 - IPaBUJIa YCTPOMCTB 3JIEKTPOYCTAHOBOK;

PB - py4HOE BKJIIOYCHHE;

PJI - PYKOBOZSAIINM TOKYMEHT;




P3A - peJieiiHas 3almTa 1 aBTOMaTHKa;

PO - pPy4HOE OTKJIFOUYEHHUE;

PIIB - peJie MOJ0KEHUS BKIIFOYEHO;

PIIO - pee MOJI0KEHUS OTKIIFOYEHO;

P> - PYKOBOJICTBO IO 3KCILTyaTalllH;

TN - TEJIEU3MEPEHUE;

TC - TeJICCUTHAJIN3aIlHI,

TT - TpaHcopMaTOp TOKA;

TTHII - TpancopmaTop TOKa HYJIEBOU IMOCIEA0BATEILHOCTH;

TY - TEJICYIIPABIICHUE;

VI - YPOBEHb JOCTYIIA;

YMT3 - yckopenue MT3;

YPOB - YCTPOMCTBO pe3epBUPOBAHUS MPU OTKA3€ BHIKIIOUATES;
YCO-TA - YCTPOMCTBO COMPSDKEHHS ¢ 00BEKTOM, TpaHC(HOPMATOP TOKA;
YCO-TV - YCTPOMCTBO COMPSIKEHUS C 00bEKTOM, TpaHC(hHOpMaTOp HAIPSKEHUS;
VX - YMEPEHHO XOJIOHBI;

5M - 3JIEKTPOMArHHUT.




1 OIIMCAHHUE U PABOTA

1.1 Ha3nayeHnue ycTpoiicTBa

1) MUKPOKOHTPOJUIEPHOE YCTPOMCTBO 3alMTHI MPEIHA3HAYCHO JUIS BBIMNOJHCHHUS (DYHKIIUI
pEeNeHHON 3aIUThl, aBTOMATUKH, YIPABJICHUS W CUTHAIM3ALWUA NMPUCOCIUHEHUN HampspDkeHHeM 6-35
kB Ha mojACTaHIMSIX C MEPEMEHHBIM, BBIIPSIMICHHBIM MEPEMEHHBIM U TMOCTOSHHBIM ONEPaTHBHBIM
TOKOM.

biiok obecrnieunBaeT (GyHKIIMU 3alIUThl, aBTOMATUKUA W YIIPABJICHUS BO3YIIHBIX U KaOEIbHBIX
JIUHUN 3JIEKTPOIEpeaun, CEKIIMOHHBIX M BBOJHBIX BBIKIIIOUATEIEH paclpeAesuTeIbHbIX YCTPOMCTB,
TpaHc(hopMaTOPOB MOIIHOCTHIO /10 6,3 MBA 1 snexktpoaBurareneir MOIIHOCTHIO 10 4 MBT.

3amura npeaHazHaueHa s ycraHoBku B peneinbix orcekax KCO, KPY, KPYH, KTII CH, na
pEeNEHHbBIX aHeIIX U MYJbTaX YIPaBICHUS SJIEKTPOCTAHLIMN U MOJACTAaHIIUMN.

bnoku moryt Brimouarbess B ACY TII u nH(bOpMaMOHHO-YIIPABISIONINE CUCTEMBI B KaUECTBE
MOJICUCTEMBbl ~ HUKHETO YPOBHA. YCTPOHCTBO BbIAA€T HA yJaJ€HHblE paboyue MecTa
IKCILTYaTAIMOHHOTO M JUCIICTYEPCKOro MepcoHaa WHPOPMAIUIO O TOJIOKEHUH KOMMYTAIMOHHOTO
amnmnapara, 3aperUCTPUPOBAHHYI0 WH(MOPMALIMIO aBAPUHHBIX COOBITHI, TEKYIIyI0 HWH(GOPMAILUIO IO
BCEM KOHTPOJIUPYEMBIM ITapaMeTpaM.

2) Biok mpenHa3Ha4yeH sl KCIUTyaTallid B HOPMAJIbHBIX KIMMATHYECKHX YCIOBHSAX (BUJ
kuMaTrdeckoro ucrnosHenus Y XJ13.1 mo F'OCT 15150-69):
e Wamna3oH padoyMX 3HAUYECHUH TeMmnepaTypsl O0J0Ka (peaenbHble 3HaueHus ) — oT Munyc 20 10
mitoc 55°C;
e uana3oH pabouyux 3HaueHUil Temmeparypsl nynbra ynpasieHus c¢ JKKW (npeaenbHble
3HayeHus) — ot MuHyc 20 1o mioc 55°C;
e uamna3oH paboumx 3HAYeHHWU Temreparypbl mynbra ympasineHus ¢ OLED wammkaTtopom
(mpenenpHbIe 3HaueHus1) — oT Munyc 40 1o mitoc 55°C;
® OTHOCHTEIIbHAs BIAXKHOCTh BO3/lyXa (CpenHeroaoBoe 3Hauenue) — 75% npu 15°C;
e TUIl aTMOCQEPHI N0 COAEPIKAHUIO Ha OTKPHITOM BO3/1yXe KOPPO3UOHHO-AaKTHBHBIX areHTOB -
I;
e Mana3oH pabouux 3HaAYeHUU aTMocdepHoro nasiaeHus — ot 94 no 120xlla;
e BBICOTA HAJl ypoBHEM Mops He 6onee 2000M.
3) YcnoBus dKCILTyaTalil YCTPOHUCTBA TOJDKHBI MCKITIOYATh BO3/ICHCTBHE TIPSMOTO COTHEYHOTO
U3IY4YEHUs, IpsSMOe MonajaHue aTMOCEPHBIX 0CaIKOB, KOHJIEHCALIMIO BJIard U HaJIMYUe arpecCUBHOMN
Cpebl.

4) Bimok COOTBETCTBYET Tpyle MexaHuueckoro wucmoigHenus M7 mo I'OCT 17516.1 mo
BO3JICHCTBUIO MEXaHMYECKMX BHEUIHMX BO3JeHCTBYIOIUX (akTOpoB. bBIOK  BBIIEp)KUBaeT
BUOpALIMOHHBIE Harpy3KH C MaKCUMaJIbHBIM YCKOpeHueM 110 19 B auanazone yactot oT 0,5 go 100I'm,
OJIMHOYHBIE y/apHbIE Harpy3KH JJINTENBHOCTBIO OT 2 10 20MC ¢ MaKCUMalIbHBIM YCKOPEHHEM 10 3(.
CeticmocroiikocTh cootBercTByeT ['OCT 17516.1-90.

5) Crenenp 3amuthl o ['OCT 14254-96 mns obomouku Gioka IP40, st pa3beMHBIX KOHTAKTOB
—1P20.

6) bnok coorBerctByer Kiaccy | mo 'OCT 12.2.007-75 mo cmocoOy 3amuThl 4YeloBeKa OT
MOPa)KEHUS FJIEKTPUUECKUM TOKOM.

7) Jns moakiodeHus OJioka K BHEIIHHM IICMsAM MPEIyCMOTPEHBI KJIEMMHBIC KOJIOJIKH.
Konrakthbie coenunenust coorBercTBytoT kinaccy 2 nmo 'OCT 10434-82. Jlnst cBsizu Onoka ¢ IIY u
cuctemamu ACY TII Ha 6110Ke TpeyCMOTPEHBI pa3beMbl IJis ToAKIIoueHus narepdeiica RS485. Jlns

CBsI3U OJIOKOB MEXIy c000if Ha OJOKax MpeayCMOTPEHBI pPa3beMbl I MOIKIIOYEHHUS HHTepdeiica
CAN.




1.2 OcHoBHBIE (PYHKIIMHU YCTPOMCTBA

brmox  mpencraBnser co0oil  KOMOMHHPOBAHHOE MHOTO(PYHKIIMOHAIBHOE  YCTPOMCTBO,
peanu3ymoliee pa3iuyHble (YHKIUU 3aIIUThl, U3MEPEHHS, KOHTPOJIS, OTOOpaKeHUs HH(OpMaIuy,
ABTOMATUKH, MECTHOTO U JWCTAHIIMOHHOTO VYIPAaBICHUS KOMMYTAIIMOHHBIMH  allapaTaMH.
Hcnonp3oBanue aHAIOTO-U(PPOBOM M MHUKPOIIPOIECCOPHOW 3JIEMEHTHOW 0a3bl  oOecreunBaeT
BBICOKYIO TOYHOCTh U3MEPEHUH, ITOCTOSTHCTBO XaPaKTEPUCTHUK.

VYCTpoWcTBO B 3aBUCHMOCTH OT BbIOpaHHOH cepBucHoi ycraBku (OT / BB / CB) moxer
YCTaHABIIMBAThCA HA OTXOJAIIEe NPHUCOCAMHEHUE, BBOJHOW BBIKIIOYATENh FJIM CEKIMOHHBIN
BBIKJIFOYATEIb COOTBETCTBEHHO. B 3aBUCMMOCTH OT CEpBUCHOW YCTaBKH YCTPOHCTBO MOXKET
peaM30BBIBATh PA3IMYHbIC ()YHKIIUU 3alIUT U aBTOMATHKU. CEepBUCHAS YCTaBKa MOKET BBICTABIISATHCS
c ITY wu ¢ nepcoHanbHOro KoMIbroTepa yepe3 « TepmunHan miist 6:10kay (janee TepMuHa).

DOYHKIUH 3AIUTHI oT | CB BB
Hanpasnennas MT3-1 (orceuka) \ \ \
Hanpasnennas MT3-2 \ v \
MT3-2 ¢ nycKoM 110 HANpsSKEHUIO \ \% v
YMT3-2 \ v v
Hanpasnennass MT3-3 (neperpyska) N N N
C HE3aBUCUMOM XapaKTEepUCTUKON cpabaThIBaHUs

MT3-3

C MHTETPAJIbHO-3aBUCUMON XapaKTEPUCTUKON CpabaThIBaHUS Y
Henanpasnennas Ttokoas 33 \ v v
Hanpasnennas 33 \ v
Tokosas 33 ¢ myckom o Hanpspxernto 3Ug \ \% v
33 no HanpspkeHuo 3Uo % v v
3HD \

3MT v

3IIT v

3MY \ v
3MH v v
3I1TH \ v
JIZII \ \% \%
Jlyrosas 3ammra v v v
KonTtposb conpotuBienust n3ousmnun kadens (B pexxume bPY) \Y

DOYyHKIUH ABTOMATHKH OT | CB BB
YPOB \ \% v
ATIB v v
ABP/BHP \% v
OTKJI oT BHEIIHKUX 3aIIUT v v v
AUYP v v




DOYyHKIUH JTUATHOCTHKHU YJIEKTPOABUTraTe1ei

oT

CB

BB

Onpez[eneHI/Ie ITYCKOBOT'O TOKa

BrisiBiieHNE NOBBIIIEHHON MYJILCUPYIOLIEH HATPY3KU

<

KOHTpOJIB YCJ'IOBI/Iﬁ ITYCKa, BblJIa4a CUTHAJIA ITPHU UX OTKJIOHCHHUHN

[IpenynpexaeHre NOBTOPHBIX IIYCKOB, MPU KOTOPBIX
HEen30€KHO cpabaThIBaHNE 3AIIUTHI OT MEPETPY3KH

OTt0o0pakeHnue BpeMEHHU 10 OTKIIFOYEHUS 110
MHTETPAJIbHON XapaKTEPUCTUKE

OTtoOpakeHre BpeMEHHU JI0 CHATHUS OJIOKUPOBKH BKJIIOUEHHUS
AJIEKTPOJIBUTATENIS TIOCIIE €r0 OTKIFOUCHHUS 3aIIUTON
OT MEePerpy3Ku

HN3mepenns, C4eTYHKH, PErHCTPATOPHI

oT

CB

=)
=~

®da3Hrle TOKH

Tok HyeBOW U 0OOPATHOI MOCIIEIOBATEIILHOCTH

YpoBeHb HECUMMETPUU

Da3HbIC U IMHENHBIE HANIPSIKECHUS

< |< <<

<< (<<

Hanpsixenns 1o BBoga

YacToTa cetn

<

AKTI/IBHaSI, PCaKTUBHAA, IOJIHAAd MOIIHOCTDH

Koaddurnuent momuoctr

<<= I< =< ]I< (=

TennoBol UMITYJIbC NEPETPY3KU

[udposoit ocirumorpad

<

Conpotusienne n3oisiuu (B pesxkume bPY)

Cuerunku cpabaThIBaHUS 3aIIUAT

CueTynk KOMMyTaIII/Iﬁ BBIKJIHOYATEIIsA

Y4eT 0cTaTO4HOro peCypcCa BBIKIIFOYATCIISA

CueTunkK paboThl IPUCOETUHEHHS M YCTPOMCTBA

Perucrparop M3MEHEHHI YCTaBOK

Peructpartop coObITuii

PerucrpaTop aBapuiiHBIX COOBITHIA

Perucrpatop cyTO4HBIX COOBITHIA

<< <RI IR I If IR I< =R =<

<< IR [<

< (<< |IR]|I< (<

DOyHKIMY yIPaBJIeHHA
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MecTHOE unu TCJICYIIPABJICHUC BBIKJIFOYATCIICM

Jloruka YIIPABJICHHA BBIKJIIOYATCIIEM

JdonmonHuTtebHbIe QYHKIIUT

Q
o

@)
=~

=)
=~

TGJ'IGCI/IFHaHI/ISaHI/ISI, TCIICU3MEPCHUA

PCIlaKTHpOBaHI/IC YCTAaBOK B aBTOHOMHOM PCIKHUME

Wutepdeiic RS485 ¢ mporokorom MODBUS-RTU

ITocnenoBarensublil nHTepdeiic CAN

CB00OIHO MPOrpPaMMHUPYEMbIE BXOIbI/BbIXOJIbI

[Tporpammupyemsie cBetoanoas! Ha [TV (tomasko mist MK3I1-M)

XpaHEeHHEe YyCTaBOK B SHEPTOHE3aBUCUMOM NTaMSATH

PexxrM aBTOMaTH4YECKOM KOPPEKIIMH YaCcOB

Heckonbko ypoBHEH TOCTyIa K HACTPOHKe KOH(MUTYpaIuu

S RS RS S R R R R R

<< (<<=

Sl RS RS S R R R R R




1.3 Texnuveckue XxapaKTepuCTUKH

1.3.1 OcHOoBHbIE TEXHHMYECKHE XapPaKTEePUCTUKH YCTPOiicTBa

AHAJIOTOBBIE BXO/JbI 110 TOKY

HomuHanpHas yacToTa NepeMeHHOro ToKa 50I'g
Pabounii Auana3zoH 4acTOTHI MEPEMEHHOT0 TOKA 45 — 55T’y
KonnyecTBo BXOI0B 110 TOKY 4
HoMmuHampHBIN TOK IEnei 3auThl OT MEXTy(a3HbIX 3aMbIKaHUH 1; 5A
JlnanasoH n3mepenus Gha3HbIX TOKOB, BO BTOPUYHBINA BEJTMUYNHAX 0,1 —200A
OcHOBHast OTHOCHTEIIbHA MTOTPEITHOCTh ot 1 no 100A +2 %
M3MEpEHus TOKOB B (pazax ot 100 no 200A +5 %
Jlnana3oH n3mepenus Toka 3lop Bo BTOpUYHBIX BEITUUHUHAX 0,05-100A
OcHoBHast OTHOCUTENIbHAS TOTPEIIHOCTh U3MEPEHUS 1204
Toka 3lp B quamazoune ot 1 mo 100A
Tepmuueckasi CTOUKOCTh ATHTEIbHO 204
BCEX IIeTIel TOKa 3allUThl, He Ooee B Teuenme 10 150A

B Te4yeHue lc S500A

ITorpebisieMast MOIIHOCT BCEX LENEeH NEPEMEHHOI0 TOKa

<0,1BA Ha da3zy

AHAJIOTOBBIE BXObI IO HANMPAKCHU IO

KonnuecTBo BX0/10B 10 HAIPSHKEHUIO 3)
Jlnana3oH n3MepeHus HalpsHKeHUH 1,5-160B
OcHOBHast OTHOCUTENbHASI TOTPEIIHOCTh U3MEPEHUS HANPSDKEHU I 0

0
B quana3oHe ot 1 1o 100B
Tepmudeckast CTOMKOCTD LIENEN HaNPSKEHUs, JJINTEIIbHO 250B

HOTpe6J'I}IeMa$I MOIITHOCTH IeTen HaIIPSIPKCHU S

<0,15BA nHa BXOJ

OcHoBHas a0COJIFOTHAS! TOTPEITHOCTh U3MEPEHUS YaCTOThI CETH

+0,01T't

I_[erm KOHTPOJIA CONMPOTUBJICHUA U30JIAIUA

HamnpshkeHne Ha BBIXoJe = 250B
MaxkcuMalLHBIA TOK Ha BEIXOJIE < 600MKA
W3mepsiemblii 1ranas3oH 1...65000kOm
[TorpentHOCTh U3MEpEHNUs < 10%




JMcKpeTHbIe BXOABbI

Komuyectso (¢ BPC) 16 (24)
HoMmuHanpHOE HanpsKeHWE BXOJHBIX CUTHAJIOB 220B
YpoBeHb HANPSHKEHUST HAICKHOTO cpadaThIBaHHS > 140B
YpoBeHb HANPSHKEHUST HAJACKHOTO HecpabaThIBaHUS <100B
JImMTenbHOCTh BXOIHOTO CUTHAJIA HAa cpabaThIBaHUE > 15mc
IToTpebisieMass MOIITHOCTH TPH HOMUHAJILHOM HaNPSHKCHUU <0,5Bt
JlnckpeTHbIe BHIXObI

Komuuectso (¢ BPC) 11 (17)
KoMMyTHpyemblil TOCTOSIHHBIN TOK HanpspkenueM 2508

MPY aKTUBHO-UHAYKTUBHOM HArpy3Ke U MOCTOSIHHON BPEMEHHU <0,25A
1o 0,05¢

KommyTtupyemslii nepeMeHHbIi TOK HanpsbkeHuem 4008

MIPU aKTUBHO-WHYKTUBHOW HArpy3Ke U MOCTOSHHOW BpEMEHU <4A
1o 0,05¢

KomMmMmyTupyemsblii nepeMeHHbIi ToK HanpskeHuem 260B

MIPU aKTUBHO-UHAYKTUBHON HAarpy3Ke v MOCTOSHHON BpeMeH! <7A
1o 0,05¢

HNuTepdeiicoyl cBsI3N

Tun kaHana csi3u RS485
[TpoTtokon oOMeHa MODBUS RTU

CkopocTb 00MeHa JaHHBIMHU, 0071

4800, 9600, 19200, 38400

KonnyecTBo NoaKIIF04aeMBbIX YCTPOUCTB B CETH

<32

MaxkcuMalIbHO TOIYCTUMAs JUIMHA JJUHUU 1500 meTpoB
KonnuecTBo kaHasoB cBSI3U 2

Tun kanana csizu CAN
KonnyecTBo kaHanoB CBsA3U 1

ITuranue

HomuHanpHOE HanpspKeHWe ONepaTUBHOTO TOKA 220B

Pabounii Auana3zoH HaNpsHKEHUs: HIEPEMEHHOT0 ONEPaTHBHOTO TOKA 85+-265B
Pabounit 1uanazoH HanpsHKeHHs! IOCTOSIHHOTO ONEPaTUBHOIO TOKA 120+370B
ITorpebienue nenei onepaTHBHOIO TOKa < 7Bt
I'abapuTHbIE pa3Mepsbl

MK3II 261x148x84mm
bEPC 198x60x40MM
Iy 234x146x50Mm
Macca ycrpoiicTBa

MK3IT < 3kr

bPC < 1kr

Iy < lkr
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1.3.2 TpeGoBaHus K CONPOTHBJIEHUIO U30JISIIMHN YCTPOiicTBa

1) ConpoTuBicHHE W30JSAIAKM BCEX HE3aBHCHMBIX LENEH ycTpoiicTBa (KpoMe Imopra
MOCJIeI0BATENbHON MepeAauyn JaHHBIX) OTHOCHUTEIBHO KOpILyca U MEXAYy cO0Oi JOKHO OBITh HE
MeHee 10MOm.

XapakTepucTUKU, MPUBEICHHbIE B JaibHeWeM 0e3 CrelHalbHbIX OTOBOPOK, COOTBETCTBYIOT
HOPMAJIbHBIM YCIIOBUSIM:

e TeMIlepaType OKpy:Karomiero Bozayxa (20+5)°C;

® OTHOCHUTEJIFHOH BiaXHOCTHU He Ooiiee 80%;

e arMochepHomy naBieHuro ot 86 mo 106kl]a;

¢ HOMMHAJIHLHOMY 3HAUCHUIO HAIPSKEHUSI ONIEPATUBHOTO TOKA;

® HOMHUHAJIBHOHN YaCTOTE NEPEMEHHOTO TOKA.

2) DnekTpuueckas M30JALIUS MEKIY BCEMH HE3aBHCHMBIMH IIelsAMH  (KpoMe mmopTa
MOCJICOBATEIHHON TIepeaun JTaHHBIX) OTHOCHUTEIIBHO KOPIyca M BCEX HE3aBHCHMBIX IENCH MEXIy
co0o¥i BbIZIep)KUBaeT Oe3 Mpo0os U MEepeKphITUs UcnbITaTeabHOe HanpsbkeHue 1000B (addexTuBHOE
3HAYEHHE) MMePEMEHHOT0 ToKa 4acToThl S0’ B TeueHue 1 muH.

DnexTpuueckas H30JALUs Ierneld CBSA3M C BHEIIHUMU YCTPONCTBAMH C HOMUHAJIBHBIM
HampspkeHneM He Oonee 60B OTHOCHTENBHO KOpIyca W JPYrHMX HE3aBUCHUMBIX I[ENed JOJDKHA
BBIIEPKUBATh UCTIbITaTebHOE HanpsbkeHue S00B vactorel 5011 B Teuenue 1 MuH.

3) DnekTpuUecKas M30JAIKMSI HE3aBHCUMBIX LIENeH (KpoMe ImopTa MocjeI0BaTeIbHON mepeaadn
JAHHBIX) MEXIY COOOW W OTHOCHTEIBHO KOpPITyCa BBIICPKUBACT TPH IOJOKHUTCIBHBIX W TpPU
OTPHIIATEIILHBIX HMMITYJIbCA HUCHBITATEIBHOTO HANPSHKCHUS, UMEIUX (mpu paboTe HCTOYHHKA
CUTHAJIa Ha XOJIOCTOM XOJY):

e ammiuryny — (4,5+5,0)xB;

e UINTEIBHOCTH TepeaHero ¢pponta — (1,2+0,36)mMkc;

e UINTEIBHOCTH 3a1Hero ¢pponrta — (50+10)mkc.

Z[J'II/ITCJ'ILHOCTB HHTCpBAJIa MCKAY UMITYJIbCAMH — HEC MCHEC 5c.

1.3.3 TpedoBaHusi K IOMeX0YCTOHYMBOCTH YCTPOIiCTBA

brok mpu mojaHHOM HampsKEHUH OMEPATUBHOTO TOKA OJKEH COXPaHATh (PYHKIMOHHpPOBAHUE
0e3 HapyleHU! U COOEB MPHU CIETYIOIINX BO3JICHUCTBUSAX.

1) BBICOKOYACTOTHOTO HCIBITATEIBHOTO HAMPSDKEHHS COTJIACHO MEXKIYHAPOJHOMY CTaHIApPTY
IEC255-22-1 (cTeneHsp KeCTKOCTH 3), UMEIOIIETO CIEAYIOIINEe TapaMeTphl:

e (¢opMy 3aTyxaromux konedanuit yactoroi (1,0+0,1)MI1;

e Moaynb orubaromiei, ymeHbinaronmiics Ha 50% OTHOCHTENBHO MAaKCHUMAJIbHOTO 3HAYEHUS
1OCJI€ TPEX-1IECTH MEePHOJIOB;

® AMIUIMTYIHOE 3HAYEHHE MEPBOTO WMIYJIbca MPHU OOIIeH cXeMe MOIKIFOYECHUS HMCTOYHHKA
curHana — (2,5+0,25)xB, npu nuddepennmansaoit cxeme noakmoyenuns — (1,0+0,1)xB;

e BpeMs HapacTaHUs MEPBOTO UMIYIbca 75HC ¢ oTkioHeHueM +20%;

® YACTOTY MOBTOpPEHHs UMITYIbCOB (400+40) 1.

BHyTpeHHee CONpPOTHMBJICHHE WCTOYHHMKA BBICOKOYAacTOTHOro curaia — (200+£20)Om.
ITpoaomKUTENEHOCTD BO3AEHCTBUS UMITYJIBCOB BBICOKOYACTOTHOTO CUrHana — (2+2,2)c.
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2) HanocekyHIHBIX MMITYJIbCHBIX TTOMEX (OBICTPBIX MEPEXOAHBIX MPOIECCOB) B COOTBETCTBHH C
TpeboBanusimu cranpapra IEC 255-22-4, xmacc 4 u I'OCT 29156-91 (crenenp xecTtkoctu 4) ¢
aAMIUTUTYZO0H HCIBITATEIIEHBIX UMITYJIbCOB!

® [ICTIM MIEPEMEHHOTO U OllepaTUBHOrO Toka  4kB, 5/50Hc;

® [IPUEMHBIE U BBIXOJHBIE LIENH 2xB, 5/50mHc.

3) Dnekrpocrarnyeckoro paspsaa cornacHo crangapty IEC 801-2, kmacc 3 u 'OCT 29191-91
(cTemneHsb )KECTKOCTH 3) C UCIBITATEbHBIM HANIPSHKEHUEM UMITYJIbCA Pa3psIHOTO TOKA:

® KOHTaKTHBIN pa3psi 6xB, 150n®;

e BO3AYLIHBIA pa3psl 8kB, 150n®.

4) PanuodacTOTHOTO 3JIEKTPOMArHUTHOIO MOJS B COOTBETCTBHU C TPEOOBAHUSMU CTaHAApPTa
MDOK 801-3-84 nanpspkenHoctsio 10B/M (cTemnens xxecTkocTu 3).

5) MUKpPOCEKYHHBIX MMIYJIbCHBIX TOMEX OOJBIIONH SHEPrUu (MMITYJIbChl HAMPSHKCHHS/TOKA
ATenbHOCTRIO 1/50 1 6,4/16MKC COOTBETCTBEHHO) B COOTBETCTBUHU € TpeOoBaHUsIMH cTanAapTa MOK
255-22-1-88. AMIuMTy1a HalpsDKEHHS HCITBITATeNIbHOTO UMITYJIbCa (CTETIeHb KeCcTKOCTH 4) — 4kB st
BXOJIHBIX LIETIeH TOKA W HAMpPsDKEHUS, MOAKIIOUEHHBIX K YCTAaHOBIEHHBIM Ha IMOJCTAHIIUU BBICOKOTO
HaIpsDKEHUs TpaHc(opMaTopaM TOKa U HaIIPSKEHHUS.

6) KOHIYKTHMBHBIX HHU3KOYACTOTHBIX IIOMEX W3-3a IIPOBAJOB HANPSDKCHHS IUTAHUS,
KPaTKOBPEMEHHBIX [IEPEPHIBOB U HECUMMETPUU IUTAIOIIETO HAIPSKEHUS.

[TapameTppl HCHBITATENBHOIO BO3JCHCTBHUS: 3HAUEHHWE W3MEHEHUS HANpPSDKEHUS HE MEHee
0,5Unom npu anuTenbHOCTH npoBaia 0,5¢, JUIMTeNbHOCTh IepepbIBOB HanpsbkeHus He MeHee 100Mmc.
[Ipy ucnbITaHUSAX YCTPOMCTB, paOOTAIOMIMX Ha BBHIIPSIMIECHHOM OIEPaTUBHOM TOKE TpeX(a3HOro
MCTOYHMKA MUTAHUs, HEOOXOIUMO BO3JCHCTBOBATh MpOBAJIaMH U MEpephIBAMU HAIPSDKEHHs Ha TpU
(a3bl OTHOBPEMEHHO, 3aTeM Ha JiB€ (pa3bl U Ha O/IHY.

7) IMnynbCHOTO MarHMTHOTO IOJISI ¢ HANPsDKEHHOCThI0 300A/M, BO3HUKAOIIETO B Pe3yJIbTaTe
MOJTHHEBBIX Pa3psI0B UM KOPOTKUX 3aMBIKAHUN B TIEPBUYHOI CETH, B COOTBETCTBUHU C TPEOOBAHUAMU
crarnapra MOK 1000-4-9-93.

8) MarHuTHOTO MOJISI MPOMBIIIIEHHON YacTOThI B COOTBETCTBUHU C TPEOOBaHUSAMH CTaHIapTa
M3K 1000-4-93 manpsukeHHocthio 30A/M (crenensb xectkoctu 4). [lpu sToM ammapaTtypa A0TKHA
UCHBITHIBATHCS B T€X KOHCTPYKIIHAX, B KOTOPBIX OyIE€T IKCILTYyaTHPOBATHCS.
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1.3.4 TpeGoBaHusi K BXOJHBIM H BBIXOJHBIM LIeNISIM YCTPOICTBa

KnemMHBIE KOJTOAKMA TOKOBBIX LENEN JONYCKAOT NPUCOECAUHEHUE MOJ BUHT OJAHOTO WA ABYX
OJIMHAKOBBIX MPOBOJHUKOB OOIIMM CEYCHHEM JI0 OMM~ BKIIFOYMTEIIBHO M CEUYCHHUEM HE MEHEe 1Mm?
Kaxaplii. KieMMHBIE KOJOAKM LENed IUTAHUS, BXOAHBIX M BBIXOJIHBIX LEMEH JOMYCKAKT
MIPUCOCTMHEHHE IO BUHT OJIHOTO WJIM ABYX OJMHAKOBBIX MPOBOJHUKOB OOIIUM CEUYCHUEM JI0 2,5MM2
BKJIFOUMTEIIBHO B CEYCHUEM HE MECHEE O,SMM2 KaXXIbIH.

1) Llenn nepeMeHHOTO TOKA.

Llenu mepeMeHHOT0 TOKa BBIJICPKUBAIOT O€3 MOBPEKICHUH TOK:
e 20A — MIHUTEIBHO;

e 150A — B Treuenue 10c;

e 500A — B Teuenue lc.

VYcTpoiicTBO NpaBWIBHO (PYHKIMOHUPYET IMPU M3MEHEHUH YacTOThl BXOJHBIX CHTHAJIOB B
nuanaszone 45 — 55T'u. Ilpu 3ToM JOMOJIHUTENBHAs MOIPEUIHOCTh MapaMEeTpoOB cpadaTbIBaHUs
M3MEPUTENIbHBIX OPraHOB YCTPOMCTBA HE NpeBbIaeT 3% OTHOCUTENIBHO ITapaMeTPOB CpabaThIBAHUSA
Ha HOMHMHAJIBHOH yacToTe.

2) llenu onepaTUBHOTO MUTAHMS.

VYerpoilcTBO nipeaHa3HayeHo Il paOOThl OT HMCTOYHUKA MEPEMEHHOTO, BBIPSMIEHHOTO
MEPEeMEHHOTO WM TOCTOSHHOTO ONEPaTUBHOTO Toka. Pabouuii nuamna3oH 1O HaNpPsHKEHUIO
noctostHHOrO Toka — 120+370B, pabounii quanazoH Mo HAMPSHKEHUIO MEPEMEHHOro Toka — 85+265B
(melicTByrOIIEE 3HAYCHHE).

DJEeKTpOHHAs! 4acTh YCTPOWCTBA TaJbBAHMUYECKH OTJENIEHA OT MCTOYHHKA OIEPATUBHOTO TOKA.
YpoBeHb U30SIMK BXOJAHOH e NCTOYHUKA MTUTAHHS OTHOCUTEIHHO KOPITyCa U MEXAY OCTaIbHBIMU
nensimu — 3000B, conpoTusnenne nzomsitur 100MOwM.

MortHocTh, TOTpebnsieMas YCTPONCTBOM OT HUCTOYHHKA OIEPATHUBHOTO TOKA B PEXUME
cpabartbiBanus — He OoJiee 7BT, B 1esxypHOM pexume — He Oonee SBT.

Bpemst roToBHOCTH yCcTpoHCTBa K JEHCTBUIO MOCTE MOJaul HAPSDKEHUS OTIEPAaTUBHOTO MUTAHUS
He Oomee 0,2c. MwuHHMManpbHOE BpeMsi cpabaThIBaHWS 3aIIWTBI TPU OJHOBPEMEHHOW TMojaue
HaMpPsHKEHUs OTIEPaTUBHOTO MUTAHUS M TOKA MOBPEXKACHUI He TipeBbiinaet 0,5¢.

Y CTpolCTBO COXpaHseT 3aJlaHHble (PYHKIMH (B TOM YHUCIIE C JIEHCTBUEM BBIXOIHBIX PEJie) MpHU
KpPaTKOBPEMEHHBIX MepephIBax MUTAHUS ATUTEILHOCTHIO 10 3 CEKYH/I.

VYCeTpoiiCTBO HE MOBPEXKIAETCS U HE CpadaThIBAET JIOKHO MPHU BKIIOYECHUU WU OTKIIOUYEHUU
WUCTOYHUKA TIMTAHUSA, TIOCIE€ TIEPEepPhIBOB MHUTAHUS JIOOOH JUIUTENBHOCTH C TOCIEIYIOIIUM
BOCCTAHOBJICHHEM, IPH I0/Ia4e HANPSOHKCHUS OIEPATUBHOTO TOKAa OOpAaTHOW MOJSIPHOCTH, TIPH
3aMBIKaHUSAX HA 36MJIO0 B CETH OMEPATUBHOTO TOKA.

3) BxoaHbIe TUCKPETHBIC CUTHAIBI.

Bce nuckperHpie BXOIBI SBISIFOTCS HW30JUPOBAHHBIMH W O0OECIIEUYMBAIOT TajbBaHUUECKOE
pazzieieHue BHYTPEHHUX 1LI€TIe YCTPOUCTB C BHEITHUMU LEMAMH. Y POBEHb W30JISLIUUA MEXKY BXOIHOMN
IIENBI0 OTHOCUTEIIEHO KOPITyca U MEXTy OCTATBHBIME 1ersiMu — 3750B B TeueHne 1 MUHYTEHI.

JIcKpeTHbIe BXOIbI TIpeIHA3HAYEHBI 1711 paOOThI HA MMOCTOSSHHOM U MEPEMEHHOM OIEPaTUBHOM
TOKE, UMEIOT TMOPOTOBBIA AJIEMEHT JUIsl pasTpaHUYCHHUs YPOBHS CpalaThIBaHUS JIOTHYECKON «1» m
noruueckoro «0». HoMuHanbHOE 3HaueHUe HaMpsKEHUs BXOAHBIX curHaioB — 220B. Yposenb
HaIpsDKEHUS HAJIeKHOTO cpabaThiBaHMs 1O JUCKPETHOMY BXoay — He MeHee 140B (melicTByromee
3HAYEHUE JIJISl TIEPEMEHHOTO OTIEPAaTUBHOTO TOKA). YPOBEHb HAJEKHOTO HecpadaThIBaHUS — HE Ooliee
100B.

[Torpebnenue mo quckpeTHoMy Bxoay — He 6oiee 0,5BT npu HomMuHaIBHOM HanpsibkeHuu 220B.
JIMMTETbHOCTh BXOHOTO CUTHAJA, IOCTAaTOYHOTO I cpabaThIBaHUS BXOAHOM 1ernu — He OoJee 15Mmc.

Bce auckpeTHbie BXOABI SBISIOTCS CBOOOTHO MPOTPaMMHPYEMBIMHU.
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4) BeIxoIHbBIE IIEMTH YCTPOMCTBA.

BreixogHble 11emu  yCTPOWCTBA BBHITIONHEHBI C HWCIHOJIB30BAHHMEM MAOrabapUTHBIX —pelie,
00ECIIeYNBAOIINX TAIbBAHUYECKOE pa3JelicHHe BHYTPEHHUX IICTICH YCTPOIMCTBAa OT BHEUIHHX IICTICH.
Homunansnoe nanpspkenue uzomsiuuu — 400B (AC), nomunansHoe yaapHoe Hamnpspkenue — 4000B
(AC). Hanpsxenue npo06ost:

e MexIy KaTymkoil u kontakramu — 4000B (AC);

e xoHTakTHOrO 3a30pa — 1000B (AC).

MakcumansHoe Hanpspkerne koHtaktoB AC/DC — 400/250B. HomuHAIBHBIN TOK Harpy3kd —
8A. MakcumanbHas KommyTtupyemasi momuocts (AC) — 2000BA.

MakcumanbHasi CltocOOHOCTh KOMMYTAIMU pe3rucTuBHOM Harpy3ku DC — 0,4A npu HanpsoKeHUH
250B.

KomMmyrtannonHass cmocoOHOCTh KOHTaKTOB, JEHCTBYIOIIMX Ha IENH YOpaBIECHUS U
CUTHajM3auuu - He MeHee SOBT npu koMMyTanuu 1enu MoCTOSHHOTO TOKa HarpsbkeHueM a0 250B ¢
MHJYKTUBHOW Harpy3koi u noctossHHoM BpemeHnu a0 0,05c.

MaxkcumanbHast CmocOOHOCTh KOMMYTAIlUU pe3ucTUBHON Harpy3ku AC — 4A mpu HanpspKeHUH
400B, 7A npu nanpspokenuun 260B.

DNEeKTPUYECKU pecypc MpU PE3UCTUBHOM Harpyske — Oosiee 10° npu 8A, 250B (AC).
Mexanudeckuii pecype — 6omee 2-107,

KonnuectBo BoIxoaHBIX pere — 11.

Bce pene (kpome K1) sBustores cBoOoano mporpammupyembiMu. Perne K1 u3HauambHO
«OKECTKO)» 3aIllporpaMMHpPOBAHO Ha KOMaHJy OTKJIIOueHHus. Takke IMpeaycMOTPEeH ChbEMHBIH MOJIYJb
BPC, xoTopslil iMeeT 6 JOMOJHUTEIbHBIX BBIXOIO0B.

1.3.5 TpeOoBaHus MO HAIEKHOCTH

1) Cpennuii cpok ciayx0bl ycTpoiicTBa He MeHee 20 JIeT MPH YCIAOBUU TMPOBEACHHS TPEOYEeMBIX
TEXHUYECKUX MEPONPUATHI IO 00CTYKUBAHUIO.

2) Cpenusist HapaboTKa Ha oTka3 He MeHee 100 000 gacos.

3) CpenHee BpeMsl BOCCTaHOBIICHHsI pabOTOCIIOCOOHOTO COCTOSIHUS OJI0Ka He Oosiee 2 vaca 6e3
ydeTa BpEMEHH HaXOKJICHUSI HEHCITPABHOCTH.
1.3.6 TpedoBaHusl K 3aLIUTHOMY 323eMJICHUIO

brok u ITY pgomxHbl OBITH 00s3aTENBHO 3a3eMiIeHBI. Ha O0KOBO# cTOpoHE 0J10Ka BHIBEACH BUHT
JUTS TIOJKITIOYESHHSI 3alIUTHOTO 3a3eMJICHHSI K O0IIeMy KOHTYPY 3a3eMIIeHUs. 3a3eMIISIFOIIUNA TPOBO/T
JIOIDKEH OBITh He GoJiee 2 METPOB U CedeHHeM 4MMY.

1.4 KoMIIeKTHOCTDb

Tabmauua 1.4.1 — KoMIUIEKT OCTAaBKU

HaumenoBaHue KosmnuectBo
MK3II-3 / MK3I1-M3 1 mT
ITyneT ynpasnenus [1Y-01 / I1Y-M 1 mT
OTBETHBIE YaCTH Pa3bEMOB | KOMILTIEKT
Jatunk gyrosoii 3amuts! [1J13-01 3 mr
ITporpamMmMHoe obecrieueHue 1 sx3eMIuIsip
[Tacriopt 1 sx3eMIuIsIp
PykoBOJCTBO MO 3KCIUTyaTaluu ITo 3anpocy
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1.5 YerpoiicTBo 0J10Ka

1.5.1 CocraB u3einusi 1 KOHCTPYKTHBHOE HCIIOJIHEHHE

KOHCTpYKTHBHO 3aluTa BBIOJHEHA ABYMs YCTPOWCTBAaMM B OTAENbHBIX Kopiycax. IlepBoe
YCTPOUCTBO — OJ10K 3amuThl. OH IpeIHa3HAYeH [Tl pealn3aui BceX (QYHKIMNA 3alUThl, aBTOMATUKU
U YIpPaBJIEHUs, yCTAHABIUBAETCS B PEIEHHOM OTCEKE STUEHKU YIIPABICHHSI BHIKITIOUATEIEM.

[ledaTHast miara OJ0Ka 3aIIUTHl COACPKUT BBIXOJHBIC PAa3bEMbl ISl MOAKIIOYCHHUS BHEIIHUX
nenei (uened mUTaHWs, LENEed TOKA, HANPS)KEHUS, CUTHAJIBHBIX M BBIXOJHBIX IENel), MCTOYHHUK
NUTaHUs, MUKPOKOHTpoiuiep, ABa uHTepdetrica RS485, ogun untepdeiic CAN, manmorabaputHsie
BBIXOJIHBIE PeJie U OJIOK TUCKPETHBIX BX0J10B. CO CTOPOHBI pa3beMOB 0JI0KA 3alUThl YCTAHOBJIEHBI JBa
ceeronnona — 3enenbldi «CETb» wu  xkpacubii «CPAB». CBeueHue 3el€HOr0 CBETOAMOMAA
CUTHAJIM3UPYET O TOTOBHOCTH yCTpoiicTBa K pabore. CBeUeHHE KPAaCHOIO CBETOMOa CUTHAINZUPYET
o0 cpabarbiBanuy 3amMThL. K 3ammre moakitoyaercs: 670K pacmrpeHus BXo10B/Beixo0B bPC-1.

Bropoe ycTpoiicTBO — mynbT yIlpaBlieHUs] U MHAMKALUH, KOTOPbII yCTaHABIMBAETCS Ha JIBEPIE
peneiiHOro orceka ImKada yOpaBIeHUS W TpPEAHA3HAYCH JUII  MECTHOTO  OTOOpa)KeHHUs
KOHTPOJIMPYEMBIX MapaMeTPOB, U3MEHEHUs YCTaBOK, IPOCMOTpPA MPOTOKOJIOB CpabaThIBaHUs 3allUT U
coObITHii. CBSI3b MEXy OJIOKaMH OCYIIECTBIISIETCS TI0 TIocieoBaTeibHoMy nHTepdericy RS485.

I1Y comepxut knaBuarypy ynpasieHus, KK uHAMKAaTOp M CBETOAMOIBI, OTOOpa)karoliue
COCTOSIHUE BBIKJIFOUATEIIS U PEKUMBI pabOTHI OJ10Ka.

1.5.2 CTpykTypHas cxema

CrpykTypHasi cxema ycTpoWcTBa mnpuBeneHa Ha pucynke 1.5.1. B e€ cocraB BXomsT:
MUKpPOKOHTPOJUIEP, BXOJHBIE IIEMH IO TOKY, ONTHYECKas pa3Bs3ka Iened yroBoW 3alluThl U
HaNpsDKeHUs, OJIOK JUCKPETHBIX BXOJOB, OJIOK JUCKPETHHIX BhIX0N0B, I1Y, nBa mHTepdeiica RS485,
untepdeiic CAN, nBa 610Kka mUTaHUS.

~/=2208B

Bnok nutaHua

+5B

la

_ =
Ib BNOK ANCKPETHbIX
Ic BXOJ08B
310
Ua — BNOK AMCKPETHbIX
Ub BbIXOZ08 .

" oP =
Uc
D;H —— MK c AL|,|_| ——————> WHtepdeiic CAN K—>
B " OoP =

3—» -
UH@— F—— —————> WUHTepodeitc RS485 K—>
IHan oP

WHTepdeic RS485 K——>1 MynbT ynpasneHus

+5B

~/=220B
e
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1.5.3 PaGora cocTaBHBIX YacTell yCTpoicTBa

1) TokoBbIC LIETIH.

YCTpOMCTBO CONEPKUT YETBhIPE MPOMEXKYTOUHBIX TpaHC(HOPMATOPOB TOKA, BIASHHBIX B
neyatHyto 1iaty. [IpeoOpa3oBaHHbIE BTOPUYHBIE CUTHAJIBI MOCTYIMAIOT HA BXOJAbl ONEPAIIMOHHBIX
YCUJIMTEIICH, 00ECTICUNBAIONINX HOPMHUPOBAaHKE BBIX0HOTO curHaia Ay AL B mupokom auana3zoHe
M3MEHEHUs BXOAHOTO. [IpoMekyTouHbIe TpaHCPOPMATOPBI TOKA 3AIIUTH OT MEXIY(Pa3HBIX KOPOTKUX
3aMbIKAaHUM pAacCCUMTaHbl Ha JMANA30H BTOPUYHBIX HOMHMHAJIBHBIX TOKOB OT 1 1m0 5A. Bropuunbliii
HOMHUHAJIBHBI TOK BBIYHCIACTCS 110 3aJaHHBIM 3HAYCHHUSM TIEPBHYHOTO HOMHHAJIBLHOTO TOKa
3anmaeMoro oobekTa u ko3 dunuenty tpanchopmanuu TT. ITo BTopu4HOMY HOMHUHAJIBHOMY TOKY
3amaercs  KOd(POUIMEHT YCWICHHs BXOJIHBIX ONEPAMOHHBIX YCHJIUTENCH I TOJYYCHHS
ONTHUMAJIBHOTO 3Ha4YeHUs BXoaHOro currama AILIII.

[To kaxkmoMy BXOAy MPeayCMOTPEHBI JBa KaHaja W3MEPEHHS C pa3sHbIM pabO4YMM JUANa30HOM
u3mepenus, Tabnauna 1.5.1.

Tabnuma 1.5.1 — Paboune nuana3zoHbl KaHaJI0B U3MEPEHUS

KanaJ uzmepenus Pabounii nuanaszon
YyBcTBUTENBHBIN 0+5lom
CraHgapTHBIHA 0+40lgom

[TpomexyTouHbie TpaHcPOpMATOPBI TOKa PabOTArOT Oe3 HACHIMICHUS MPU BXOAHOM TOKE IO
200A.

[TpoMexyTouHbIH TpaHCPOpPMATOP TOKA 3AIIUTHI OT 3aMBIKAHUH Ha 3EMIIIO BBHITIOJNHSCTCS Ha
HomuHaNbHBIA TOK 0,2A. IIpu padore ¢ TTHII tuna T3JI, T3JIM, He UMEIOMUX BO BTOPUYHOM LIETIH
JOTIOJTHUTEIFHOM HArpy3KH, 00eCreuynBaeTCsa MaKCUMAalIbHAsi 9yBCTBUTEIIBHOCTD 10 IIEPBUYHOMY TOKY
3aMbIKaHuA Ha 3emiro jo 0,3A.

Tab6muna 1.5.2 — [MoakiroueHre TOKOBBIX IleNER

Ne kyeMm Ha3znauenue
X1:1 Tox ¢a3sr A (Bxo)
X1:2 Tok (a3l A (BbIXO])
X1:3 Tox ¢a3sr B (Bxon)
X1:4 Toxk (a3l B (BbIxon)
X1:5 Tok ¢a3sl C (Bxon)
X1:6 Tox ¢azer C (BBIX0)
X1:7 Tox HyJIeBOM MOCJIEI0BATENBLHOCTH (BXO]T)
X1:8 Tox HyJIeBOM MOCIIEIOBATETLHOCTH (BBIXO/)

2) Llenu HanpskeHUs.

YCTpoiCTBO TO3BOJISIET HM3MEPATh JBa JUHEHHBIX HampsikeHUst Uap, Upc U HampspkeHue
HyJneBoi nocnenoBatensHocTd 3Ug. Tperse nunelinoe HanpsikeHne Uac BBIYUCISAETCS YCTPOMCTBOM.
BoixogHble CUTHaibl C ONTHYECKOW pa3BA3KM IOCTYMAIOT Ha BXOJbl ONEPALMOHHBIX YCHIIUTENEH,
HOpMUpYytomux curnain ais AL

[Ipn HEOOXOAUMOCTH U3MEpPEHUS JIMHEWHBIX U (a3HbIX HampskeHui nenurtens ais 3Up MoxeT
UCTOJNB30BaThCs Uit u3MepeHuss  (asHoro  HampsokeHuss (Uc).  Hampsbkenwe — HyneBoi
IIOCJIEZOBATEIBHOCTH B OTOM CIIydae BBIYMCIIACTCS YCTPOMCTBOM. BapuaHTBI MOAKIIOYEHHA ILETIEH
HaNpsDKCHUs PUBEACHBI HA pUcyHKe 1.5.2.

15

——
| —



Cxema 2TH Cxema 3TH

Bg X2:1 Ug Ha X2:1 Ug
T X2:2| 0bwas mouka T X2:2| 0bwasa mouka
Uc : Ub )
X2:3 Ub X2:3 Ub
3U iiXZ% 0bwaa maouka U liXQA 0bwaa mouka
0 X2:5 Ue ¢ X2:5 Ue

Pucynok 1.5.2 — BapuaHThI MOAKITIOYCHUS LIETICH HAPSKCHUS
TexHuueckue XxapakTepUCTHKH IIETIeH HaNpsDKEeHHs puBeeHs! B Tabmunax 1.5.3, 1.5.4.

Tabmuua 1.5.3 — [TapameTpbl neneil HanpsHKEHUS

HomuHa/ibHOE HanpsizKeHHne Paboumnii nuanaszon

100B — neiicTBylolIee 3HaUCHUE JIMHEHHOTO HANIPSHKEHUS 0—-200B

Tabnuna 1.5.4 — JlonycTuMble Harpy3ky Ha HENU HANPSKEHUS

ITpoxoTKNTENBHOCTH YcTOHYNBOCTDL

MaxkcumanbHO AOMyCTUMAs

200B — neiicTByroliee 3HaUCHUE JTMHEHHOTO HAMPSHKEHUS
HenpepbiBHas Harpy3ka (2Ugom)

10 cexyna (3Ugom) 300B — geiicTByrolee 3HAaYCHUE JIMHEHHOTO HAMIPSHKCHHUS

Tabmuma 1.5.5 — Ioakmoyenue nenen Hanps>KEHUs

Ne kremMm Hasnayenmne
X2:1 Hanpsiokenue daszel A
X2:2 OO61as Touka
X2:3 Hanpsiokenue ¢assl B
X2:4 OO61as Touka
X2:5 Hanpspokenue dassl C

3) BJ1oK IUCKPETHBIX BXOJIOB.

YCTpolcTBO MO3BOJSAET NPUHATH OT BHEIIHUX YCTPOMCTB JHUCKPETHBIE CUTHAJIBI IEPEMEHHOIO
WM TMOCTOSIHHOTO Toka HampsbkeHuem 220B. Hcnonnenne MK3II ¢ apyrum ypoBHEM BXOJHOTO
HaNPsHKEHUS TOJHKHO OTOBAPUBATHCS IPU 3aKa3€ YCTPOMCTBA.

Kaxnprii  BX0m BBIIONHEH C  HCIOJB30BAHMEM  OINTOAJIEKTPOHHOTO  IMpeobpazoBarers,
00eCTeunBarOIIEro ralbBaHNUECKOe pa3ieliecHue BXOHBIX IENei OT BHYTPEHHUX IIeTel YCTPOICTBa C
HEOOXOIMMBIM YPOBHEM H3OJIAIHMH. TOK B PEKUME CpadaThIBAaHUSA MO KKIOMY THUCKPETHOMY BXOIY
COCTAaBJISIET OKOJIO 3MA.

B Gr10Ke MTHCKPETHBIX BXOJOB MCTOJIB3YIOTCS CIEIUATBHBIC CXEMHBIC PEIICHUS, HCKITIOYAIONINe
JIOKHBIE cpabaThIBaHMs MO JAUCKPETHBIM BXOJaM MPH 3aMBIKAHUSX Ha 3€MIII0O B CETH MOCTOSHHOTO
OTIEPaTUBHOTrO TOKA.
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Tabnuma 1.5.6 — JluckpeTHbie BXOJIbI YCTPOMCTBA

Ne kiIemMm Ne Bxoxga Ha3HayeHue 10 yMOJIYAHHUIO
X9:1 OO6mmit | O6mas Touka Bxomos Inl — In2
X9:2 Inl1 Bxon «PITO»

X9:3 In2 Bxon «PIIB»
X9:4 Obmmit | O6mmasg Touka Bxonos IN3 — In10
X9:5 In3 Komannma «BKJI»
X9:6 In4 Komanpga «OTKII»
X9:7 In5 Pazpemenne TY
X9:8 In6 Pazpemenne ABP
X9:9 In7 biiokupoBKa BKIIOUEHHUS
X9:10 In8 VcTaBku 2
X9:11 In9 Brikarnas
X9:12 In10 3azemieHue
X6:1 - X6:2 In11 KonTpons 11
X6:3 — X6:4 In12 Heucnpasuocts U
X6:5 - X6:6 In13 Buemninee orkirouenue 1
X6:7 — X6:8 In14 Buemnee orkaroyenue 2
X6:9 - X6:10 In15 Bremnee otkaroyenue 3
X6:11 - X6:12 In16 Buerinee orkiouenue 4

4) JIoTIOTHUTEbHBIC BXOBI.

q€p€3 JOITOJIHUTEIIBHBIC BXO/bI ITOJAOTCA CUTHAJIBI OT JaTYHNKOB I[erBOI\/'I 3alIUThI. KpOMe TOro,
OHHU TaKKe TpeaHa3HadYeHbl Ais peanusanuu bPY, koTopas BeIMoONHIET PYHKIINIO KOHTPOJIS U30IALNN
B PCKUMEC TCXHOJIOTMYCCKHUX I1ay3 IYTCM H3MCPCHHA CUTHAJIOB HAJOXKCHHOI'O HANPSIKCHUA W TOKa
yepe3 U30JSIIUI0. DTH CUTHAIBl HOPMUPYIOTCSA € MTOMOIIBIO ONEPAlMOHHBIX YCUJIUTENIEeH U MOAAI0TCS
Ha AUII nns mocnenytromero npeodpa3oBaHusi B MU(PPOBON KO M peau3aliil MpeyCMOTPEHHBIX
MIPOrpaMMoOil aITOPUTMOB.

I[OHOJ'IHI/ITGJ'II)HI)IG BXOAbI TaK>XXE MOI'yT OBITH MCIIOJIE30BAHEI IJI1 USMEPCHUA HaprDKCHI/Iﬁ 0
BBOJIHOT'O BBIKJIFOUATETISI.

Ta6nuua 1.5.7 — INoakmouenue nemneit /13

Ne k1emm Hasnavenue
X2:6 Hatuuk JI3 1
X2:7 Hatunxk J13 2
X2:8 Hatunx /13 3
X2:9 OO01ast Touka

Tabmuma 1.5.8 — IToakimrouenue 1eneit bBPY

Ne kiremm Ha3znauenne
X2:11 Unan
X2:12 OOmas Touka
X2:13 lHan

——
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Tabmuma 1.5.9 — [Mogkmouenre TOMOJHUTEIBHBIX HETIeH HaNPSHKEHUS

Ne kjeMm Ha3nayenmue
X2:10 Hanpsoxenne dazer A
X2:12 Hanpsoxenue dhas3er B
X2:14 Hanpspxenne ¢azpr C

5) Biiok JMCKPETHBIX BBIXOOB.

Brok  IHUCKpETHBIX  BBIXOJOB  COCTOMT U3  MaJOrabapWTHBIX  pelie,  YIPaBIsSEMBIX
MuKpokoHTpoiiepoMm. Bcee pene (kpome K1) cBobomno mporpammupyemsbie. Peme K1 <wkectkoy»
3aMporpaMMHUPOBAHO HA KOMAHy OTKIJIFOUECHHS.

Ta6muua 1.5.10 — BeixogHble pene ycTpoiicTa

Ne knemm Ne peste Ha3nayenue 1o yMo14aHHI0 Konrakr
X7:1-X7:2 K1 OTKIIOYCHHS BBIKITFOYATES HO
X7:3-XT7:4 K2 BxiroueHus BBIKTIOYATEIIS HO
X7:5-X7.6 K3 3amura OM HO

XT7:7 K4 ABapus HO
X7:8 O6mmit | O6mas Touka pene K4 — K5 —
X7:9 K5 HeucnpaBHocTh H3
X7:10 O6mmit | O6mras Touka pene K6 —
X7:11 HO
X710 K6 Bri3oB m
X8:1—-X8:2 K7 YPOB HO
X8:3-X8:4 K8 Otxmouenne CIII ot /13 HO
X8:5 O6umwmii | O6mas Touka pene K9 —
X8:6 HO
%87 K9 [Tyck MT3 m
X8:8 — X8:9 K10 Peseps HO
X8:10 O6mmit | O6mas Touka pene K11 —
X8:11 HO
X812 K11 Pezeps o3

6) [lynbT yripaBieHUs: 1 MHIUKAINH.
Jlyia opraHuzanuy Mojib30BaTeIbCKOTO MHTEpdeiica MeXIy yCTpOWCTBOM peNleHHOM 3aluThl U
YeJIOBEKOM IpE/IHA3HAYEH MYJIbT YIIPaBIEHUS U WHAUKALUU, KOTOPBIA UMEET J1B€ MOAM(PHUKAIINH:
e s MK3II-3 — myner ynpaeieHus u wHauKamuu [1Y-01 co cBeTOAMOIOM TIOJOKEHUS
BBIKJTFOYATEIIS;
e mu1 MK3II-M3 — nyner ymnpaBnenus u unaukanuu [IY-M ¢ nporpammupyeMbIMu
CBETOJNO/IAMH.

[Tanens ympaBneHuss u uwHAUKauu coctont u3 KK wMHIMKaTOpa, KHOIMOK YIpaBICHUS H
CBETOJIMOJIOB, OTOOPAXKAIOIINX PEXKUMBI pabOoThI 610Ka. O003HAUEHUST KHOTIOK YIPaBIEHUS HAaHECEHBI
Ha CaMUX KHOITKaXx.

[To ymonmyanuio Ha UHAMKATOPE OTOOPAXKAIOTCS OCHOBHBIE TEKYIIHME MapaMeTphl 3alUIIAeMOT0
npucoenunenus. [lepemenienue o MeHI0, U3MEHEHUE YCTABOK OCYILECTBIISETCS ¢ TOMOIIBIO KHOMOK
yIpaBiIeHUS.

——
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Ceeroanoapl  00ECHEUMBAIOT  JOMOJHUTEIBHYIO CUTHAJIW3ALUI0 HCIOPABHOTO  COCTOSIHUS
YCTPOICTBA U PEKUMBI €T0 paOOTHI:

e 3elIeHbI Muramoowmuid cBeroauoa «KOHTpoJIb» CUTHAIM3UPYET HCIPABHOE COCTOSIHUE
YCTPOMCTBA U €r0 TOTOBHOCTH K JICHCTBUIO;

® KpPaCHBIH CBETOAMO «ABapHs» CUTHAIU3UPYET O cpadaThIBAHUH KaKON-ITHOO0 3aIlIHTHI;

e KENThIN cBeTOANO «HencnpaBHOCTE» CUTHATIU3UPYET O HEUCIIPABHOCTH YCTPOUCTBA;

e MPAMOYrOJbHBIA cBeTOAMOA (Tombko st ITY-01), COBMEHICHHBIE C MHEMOCXEMOM
BBIKJIFOYATENS, OTOOPa)KaeT COCTOSIHME BBIKJIIOYATENsl (KpacCHBIM — BBIKJIIOYATENb BKIIOYEH,
3€JIEHBIN — BBIKJIIOUATENb OTKIIFOUEH);

e mporpamMmmupyembie cBeTonuoabl (tonpko s [1Y-M), mo3BoinstoT oroOpaxkarh 000
BHYTPEHHUH CHUTHAI.

IIporpammupyemble CBETOUO/bI ITpeIHA3HAUEHBI U1 CUTHAJIM3ALMU [IEPCOHATY 00 aBapHHbIX
COOBITHSIX M COCTOSIHUU paboThI OyioKa 3amuThl. [Ipy 3TOM orepaTuBHBIN IEPCOHAN caM OMpeeNseT,
Kakue cOOBITUSI 0TOOpaXkaTb Ha CBETOAMONHONW MHAMKALUU. COCTOSIHUE CBETOMO/IOB COXpaHsIETCs B
HHEPrOHEe3aBUCUMOM MaMATH U cOpachIBaeTCsi KOMaHI0H KBUTHPOBAHHUS.

7) Biiok mutanus.

B ycrpolicTBe MCHONB3YIOTCS HMMILYJIbCHBIM  HMCTOYHMK IMTaHUS, OO0€CHedHBaIOLIHii
CTa0MIIM3MPOBAaHHBIM HamNpsDKeHHeM +5B muraHue muQpoBOH, aHAIOrOBOM dYacTeil YCTpOHCTBa,
0JIOKOB JTUCKPETHBIX BXOJOB U BBIXOAOB. BIIOK 3aIlMThl MMEET UCTOUYHUK MUTAHHUI MOLIHOCThIO 15BT.
HcTouHuK NUTaHUS YHUBEPCAIBHBIM — paboTaeT Kak OT CETU IOCTOSHHOIO, TaK M IEPEMEHHOIO
OIIEpaTUBHOIO TOKA.

Ta6nuua 1.5.11 — Lenu nuranus

Ne ki1emm Ha3znauenune
X3:1 220B
X3:2 220B

8) Unrepeiico! cBs3M.
[Ipenycmotrpeno nBa untepdeiica cBsizu RS485. [lepsrrit npennaznaven ais csizu ¢ ACY TI, a
BTOpOM — 11 cBsi3u ¢ I1Y.

Tabnuua 1.5.12 — Ilenu untepdeiicon cBs3u

Ne ky1emMm Hasnayenmne
X4:1 skpal G (unTepdeiic cszu ¢ ACY)
X4:2 auHus A (uatepdeiic cBsazu ¢ ACY)
X4:3 auHus B (uatepdeiic ceszu ¢ ACY)
X4:4 skpaH G (uHTEp(dEiC CBSI3H C MYIHTOM YIIPaBJICHHUS)
X4:5 auHus A (nHTep(eiic CBA3M ¢ MYIbTOM YIPaBJICHUS)
X4:6 nunus B (uHTEpdEiic CBSI3M C MyJIBTOM yIPABJICHHS)

19

——
| —



1.6 Onucanue padoThl ycTpoiicTBa

YcTpolicTBO — sIBISiETCST  MHOTO()YHKIIMOHAJIBHBIM, 00€CNeurBalOUIMM  (DYHKIMHM  3aIIWT,
yIpaBJIEHUs, CHTHAJIM3AlMK U aBTOMATUKHU AJIS1 Pa3JIMYHBIX TUIIOB IPUCOEIUHEHUH.

[IpenycMOTpeHO TpH TUNA MPUCOCTUHEHUN sl IPUMEHEHHSI, OTIMYAOINXCS (QYHKIIMOHAIBHO
pa3IMYHBIM HAOOPOM YCTPOMCTB aBTOMAaTHKU U HEKOTOPBIX BUJIOB 3aILUT:

® ISl OTXOIAIIMX MPUCOEANHECHHH/ TUHUIA;

® U151 BBOJHOT'O BBIKITIOYATEIIA;

® ISl CEKLIMOHHOTO BBIKJIIOYATEIs.

1.6.1 ®yHKUMHU OTXOASIIIETO MPHCOETMHEHUS
1.6.1.1 Onucanue GyHKUMA 3aIIUT

1) MakcumainbHas TOKOBas 3alIHTA.

B ycrpoiictBe npeaxycmorpeHo tpu crynenu MT3:

e 1 crynenb — MT3 0Oe3 BbIACpKKH BpEMEHH (TOKOBasi OTCEUKa);

e 2 crynenb — MT3 ¢ He3aBUCHMOM OT TOKA BBIAEPKKON BPEMEHU;

e 3 cryneHb — MT3 c He3aBUCMMON WM HMHTETPajibHO-3aBUCUMOW OT TOKAa BBIAEPKKAMU
BPEMEHU.

B1la — 1

|Uca |
e 7" .

L B1la —
Uae | %)—/70

| Inx IYCTaBKM 2

Pucynok 1.6.1.a — ®ynkuunonanbHas cxema MT3-1
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Pucynox 1.6.1.B — ®ynknuonansHas cxema MT3-3
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MT3-1 npennazHadeHa ajisi 3allUThl OT MEXIy(ha3HbIX KOPOTKHX 3aMbIKaHWU. I[lyckoBbie
Opranbl TOKa 3amuThl o00beauHeHbl 1o cxeMe «WJIM». 3ammra paboTaeTr Kak TOKOBas
HEHaNpaBJieHHAas WM HeHamnpaBlieHHas. BbiOop HampaBIeHHOCTH OCYHIECTBIISETCS MPOTrPaAMMHBIM
nepekitouarenem Bla.

[IpyHIMI HampaBIEHHOCTH pEalM30BaH [0 <JIEBSIHOCTOTPAIyCHOM cxeMme». YCTPOHCTBO
OTIpEeCIISIeT YIIbl MEXAY (Pa3HBIM TOKOM U JIMHEHHBIM HAMPSHKEHUEM IS KaKIIOW Mapbl CHTHAJIOB
(Ia"Ugc), (Is"Uca), (Ic"Uag). CpabateiBanne MT3 mpou30iaeT B Ciaydae MPEBHIMICHUS BEIUYUHBI
¢da3HOro TOKa 3aJaHHOW YyCTaBKM CpadaThiBaHWs W TOMaJaHUs BeKTopa (asHOro TOKa B 30HY
cpabaTbIBaHHMS.

Jlns. HampaBiICHHOW 3alUThl HEOOXOAWMO 3a/aTh HAYaJIbHBIA M KOHEYHBIH YIJbI 30HBI
cpabareiBanus. Jna kaxgod mapel  BekTopoB  (Ia”Upc), (I18"Uca), (Ic"Uag) oOTcuer 30HBI
cpabaThIBaHUS OCYIIECTBIISICTCS IPOTUB YaCOBOU CTPEIIKH B TUATIA30HE 0° 10 359,9° ¢ marom 0,1°.

Boa/BeiBo MT3-1 13 neficTBust IpOU3BOAUTCS MPOTPAMMHBIM MepekitouaTeneM Bl.

B ycrpoiicTBe mpemycMoTpeHa BO3MOXKHOCTH 3a/laHusi BbIACPKKH BpeMeHu «Tcp | cr» Aid
nepBoii crynenn MT3. HeOonbiioe 3amessieHHe TOKOBBIX orTcedek (mopsaka 0,1c) moxer
moTpeOOBaThHCS:

® U1 OTCTPOMKHM OT MCKYCCTBEHHBIX KpaTKoBpeMeHHbIX K3, co3maBaeMbix TpyO4YaThIMU

pa3psIHUKaMH, YCTaHABIMBAEMBIMHU Ui 3aIIMTHl BO3AYIIHBIX JIMHUA OT aTMOC(hepHBIX
IIepEHANPSKCHUM;
® IS JTydilledl OTCTPOHKH OT OpOCKOB Toka rnpu BHemHUX K3 u mpu mycke /1.

He3naunrtensHass moTeps B OBICTPOJNEHCTBMM 3aIIWTBI KOMIIGHCHUPYETCS B OSTOM Cllydae
IIOBBIIIEHUEM €€ YyBCTBUTEIBHOCTH.

[TyckoBsie opranbsl Toka MT3-2 BeinonHens! aHanornyHo MT3-1. 3amura paboraer kak TOKOBas
HEeHarpapJieHHass U 0e3 MycKa MO HaIpsDKEHHUs NMPH OTKIIIOYEHHBIX MPOTPAaMMHBIX MEPEeKIHYaTeNIsax
B2a u B3 cooTBeTcTBEHHO.

IIporpaMMHBIM nepexitouatenieM B2 BBoautcs nens yckopenuss MT3-2 mpu BriIrodeHHH
BBIKJIIOYATEIsl Ha KOPOTKOE 3aMbIKaHHWE. Bpems BBOJA YCKOpEHHUs HE peryiaupyercs U paBHO |
cekyHze. Mmeercs BO3MOXHOCTh 3aJaHusl BBIIEPKKH BpeMeHU «Tymr3», AMANa3oH peryaupoBaHUs
koTopoii ot 0 10 1 cexynas! ¢ marom 0,01c.

OyHKIMA MycKa 1o HanpspkeH!uo MT3-2 BBOAUTCS/BBIBOAUTCS MPOTrPAMMHBIM IIEepeKIIouaTeNieM
B3. IlyckoBoii opran Hanpsoxenust (IIOH) konTponupyer auHeHble HANpsSYKEHUS U CHIDKEHUE XOTS
Obl OJHOTO W3 HHUX HWXKE 3aJaHHOM yCTaBKM TpUBEAET K ero cpabareiBaHuio. B 3amure
JOTIOJIHUTENBHO  NPEJYCMOTpPEHAa  BO3MOXKHOCTb  IIyCKa [0  HAaNpshKeHHI0  oOpaTHOMU
MOCJEeIOBAaTEeNbHOCTH  (KOMOMHUPOBAaHHBI  MYCK),  KOTOpPBIH  BBOAMTCA  NPOIPAMMHBIM
nepextouaresnem B129.

@OyHKIUS HANpPaBICHHOCTH BBOAMTCS/BBIBOAMTCS TPOrPaMMHBIM MepekiodareneM B2a.
Beoa/BeiBonr MT3-2  BeImonHseTcs OporpaMMHBIM — mepekmodarenem B4, 3amwmra wumeer
PETYJINPYEMYIO BBIIEPKKY BpeMeHH «Tcp 1 cT».

[TyckoBeie opranbl MT3-3 opranm3oBanel aHanorndyao MT3-1. Beom/BeiBog MT3-3
BBINIOJHAETCSL MpOTrpaMMHBIM — nepexirouarenieM B5, mepexmouatennieMm B6  3agaercs  tun
XapaKTepUCTHKU CcpabaThIBaHUS 3alIUThl — C HE3aBHCHUMOM XapaKTEpUCTUKOM cpabaTbhlBaHUS WIH C
MHTETPaJIbHO-3aBUCUMOM  XapaKTEepUCTHKOW cpabaThiBaHUS. 3aluTa MOXET JeicTBOBaTh Ha
OTKJIFOYEHHWE WIM HA CUTHAJ B 3aBUCUMOCTH OT IIOJIOXKEHUS IPOTPaMMHOT0 Nepekiroyaress B7.

MT3-3 ¢ He3aBUCHMOW XapaKTEpUCTHKON CpabaThiBaeT NpPU MPEBBIICHUS TOKa 3aJaHHOU
YCTaBKH C BbIAECPKKOM BpeMeHH «Tcp 11y c7»-

Jns  BbIMOJIHEHWS (YHKUMH 3allMTBl  AJIEKTpoJBUTraTeneii or meperpysku B  MT3-3
IPEeJyCMOTPEHAa MHTErpajlbHO-3aBUCUMAsl XapaKTEpUCTHKA CpadaThIBaHUSA, KOTOpas CTPOMUTCS Ha
OCHOBE TEILUIOBOM MOJEIH JIEKTPOJBUTATEIS.

TennoBoe cocTrosiHME AIIEKTPOABHUraTenei, padOTalOIMX B TXKEIbIX YCIOBHIAX IIyCKa,
MOJIBEP’KECHHBIX YaCThIM Meperpy3kaMm IO TEXHOJIOTMYECKHM INpUYMHAM, OyIeT OompenensTbcs He
TOJIBKO CTEIIEHBIO NEPETPY3KU U €€ JUINTEIbHOCTBIO, HO ¥ IPEIUIECTBYIOIUM TEIUIOBBIM COCTOSTHHEM.
[TosToMy XapakTepucTHKa cpadaTbIBaHMs 3aIIUTHI JOJDKHA OBITH MHTETPAJIbHO 3aBHCHUMOM OT TOKa,

( 1
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YUUTBIBaTh MPEAUIECTBYIOIIEE IMEpPEerpy3ke TEIUIOBOE COCTOSHHUE, MpOLEecC OTJaud TeIjia, Kak B
peXUME Teperpy3Kd, Tak U B HOPMAJbHOM pEeXUME PabOThl M OTKIIOYEHHU OT ceTh. CTpykTypa
IIOCTPOCHMsI TaKOro aIropuTMa JOJDKHA COOTBETCTBOBATh AM(QepeHnnanbsHOMy YpaBHEHUIO,
YUUTBIBAIOLIEMY OTJauy TEIIa C [IOBEPXHOCTH OOMOTKH:

dB

Ty-—=K?!—1"B, (1.6.1)
dt
rje B — TemioBoil UMITYJIbC, OTPAKAIOIIUI TETJIOBOE COCTOSTHUE 3JIEKTPOIBUTATEIIS;
Ty — mocTosiHHAS BPEMEHH HarpeBa (OXJIXKICHHS ) AICKTPOIBUTATEIIS,
7 — K03 UIIMECHT UHTETPUPOBAHNS;
Ki = Isgs/ lc3 — KpaTHOCTH TOKA MEPErpy3KHu.

OTOMY BBIPAKEHUIO COOTBETCTBYET IEpeAaTovHas (PYHKUMS HHEPLUUOHHOIO 3BeHA. Takum
0o0pa3oM, HAKOIJIEHHE TEIIOBOTO HMIYJIbCa BO BPEMEHHM MPOMCXOAUT IO HKCIOHEHIIUAIHLHOMY
3akoHy. Koaddunuent uHTerpupoBanus 7 mogodpaHn TakuMm o0pa3oM, YTOOBI CHHIKEHHE TEIUIOBOTO
HMMITYyJIbCA TIOCJIE€ CHSATHUS TMEPErpy3Kd IMPOMCXOAWIO C IOCTOSHHOW BPEMEHH, COOTBETCTBYIOLIEH
MOCTOSTHHOM ~ BPEMEHH  OXJAXICHHS paboTaromero sieKTpoaBurareis. lIpm  OTKIIOYEHUH
ANEKTPOABHUrATENsT OT CETH KOIPPUIMEHT T JOJDKEH COOTBETCTBOBATH IIOCTOSIHHOW BpEMEHH
OXJIQXK/ICHUSI OCTAHOBIICHHOTO JBUTATEIIA.

Ha pucynke 1.6.2 npusenmensl 3aBucumoctd Bi = f(f) B pasmuunbix pexuMax pabOTHI
JJIEKTPOABUTATEIIS.

[Tockonbky TOK OOpaTHOU MOCIENOBATEILHOCTH BBHI3BIBACT IMOBBIIICHHBIM HarpeB OOMOTKHU
pOTOpa, COCTABIAIOIIAs 3TOTO TOKA BXOAUT B BBIPAXKEHUE I ONPEIEICHUS SKBUBAJICHTHOIO TOKA,
BBI3BIBAIOLIETO HATPEB 3JIEKTPoIBUTATENS, C KOdpuienTom K:

gm=/ﬁ+KJ; (1.6.2)

rae |; — BEIYMCIIEHHBIN TOK MPSMO MOCTIE0BATEIHbHOCTH;
|, — BRIYUCIIEHHBIN TOK 00paTHOM MOCIEN0BATEIbHOCTH;
|55 — PKBUBAJICHTHBIN TOK, IO KOTOPOMY OIIEHUBAETCS MEPErpy30uHas ClioCOOHOCTh JIBUTATES;
K — xoadduiueHT, yduThIBaOMIUNA JOJIEBOE ydacTHe TOKa OOpaTHOW MOCIEAOBATEIbHOCTH B
TEIIIIOBOM MOJICITH JIBUTATEIIA.

[Ipu npeBbIIEHNN SKBUBAJIEHTHOTO TOKA 3a/laHHOM yCTaBKU lc3 BpeMs cpabaThIBaHUS 3alUThI
OIPEIENAETCS 110 BBIPAXKEHUIO:

KIZ — B,

tcp=T'ln m

, (1.6.3)

rie Ky = logp [ 1c3 — KpaTHOCTH TOKA MEPETPy3KH;

T = Ty — nocTostHHAasi BpEMEHU HarpeBa JIBUTaTels;

Bi — HauanpHOE TEIJIOBOE COCTOSIHHE JBUTATENs (TEKylee 3HAaYeHHWE TETUIOBOTO HWMITYIIbCA),
BBIPAKCHHBIN B 0.€.
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1754 3

fep 1 fcp 2 f

Pucynok 1.6.2 — 3aBucumoctu B; = f(t) npu pa3nuynbix kpaTHOCTX TOKa K
1 — 3aBucumocTtpb B; = f(t) npu kpaTHOCTH TOKA neperpy3ku Kjp
U YCTPAHEHHH TIEPErPy3KH 0 MOMEHTA OTKJIFOUYCHHSI DJICKTPOIBUTATEIS;
2 — 3aBucuMocTh B; = f(t) mpu kpaTtHOCTH TOKA meperpy3ku Kj
¥ OTKJIFOYCHHH JICKTPOIBHUIaTeNsl pu qoctmkernu By = 100;
3 — 3aBucuMocth B; = f(t) mpu kpatHOCTH TOKA meperpy3ku K,
U OTKJIFOUCHUH DJICKTPOIBUTATEIIS.

[Ipu BKITIOYEHWU JIBUTATEIS M3 «XOJIOJHOTO» COCTOSHUS Ha MOMEHT BKItoueHus: By = 0. Takum
obpazom, rpu K| > 1 npou3BOIUTCS pacyeT TEIIOBOI0 UMITYJIbCa [0 BHIPAXKEHHUIO:

B, = K? — (K} —1)-e /), (1.6.4)

rae t — Texyiiee 3HaYeHUE BPEMEHU [0 OTKIIFOUEHUS IBUTATEs.
IIpu K| < | 3HaueHune TErI0BOro UMILYJIbCa ONPEAEIAETCS TEIIIOBOW MOJENBIO IO BBIPAKEHUIO:

B, = K¢ (1-e 1), (1.6.5)

rae T = Ty — st paboTaroIIero ABUTaTes;
T = Tp — 111 OCTAaHOBJIICHHOTI'O JBUTATEIIS.
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B pabGouem nuamazoHe TOKOB TOYHOCTB 110 BPEMEHH cpadaThIBaHUSI COOTBETCTBYET Kiaccy 5 mo
I'OCT 27918. Pabouuii nuama3oH TOKOB HAXOOUTCsA B Ipeieiax KpatHoctu Toka K; = (2+10).
[Tporpamma 3aIuTHI TO3BOJISET:
® KOHTPOJMPOBATh TEIUIOBOE COCTOSIHUE JJICKTPOJBUTATENs IOCIEC €ro BKIIOYEHHS KaK B
HOMHUHAJIBHBIX PEKUMaX pabOThI, TaK M MPH MEeperpy3Kax;

® VMHUTHPOBATh OXJIAKACHHE JIEKTPOIABHUIATEINS IIOCIE YCTPAHEHUS MEPErpy3Ku C MOCTOSHHON
BPEMEHH, COOTBETCTBYIOUIEH  MOCTOSHHOM  BPEMEHHM  OXJIAKICHUS  PabOTaIoLIEro
ANICKTPOJBUraTENsl, a TOCIE OTKIIOYCHHS JJICKTPOJBHUIATENs BCIEICTBHE MEPErpy3KH — C
HIOCTOSTHHOM BPEMEHH OCTaHOBIICHHOTO 3JICKTPOBUTATEIIS;

® [IpHU MOBTOPHBIX ITYCKaX W MEPUOAMYECCKUX IEPErpy3Kax YUYUTHIBATH HAKOIUICHHBIH paHee
TEIUIOBOW UMITYJIbC;

® OCYIIECTBIIATH AUATHOCTHKY arperara «3JIeKTPOJBUraTelb-MeXaHU3M» [P OYEPETHOM ITyCKe
IyTeM CpaBHEHHs INPHPAIICHUS TEIUIOBOTO HMMITYJIbCa 3a BpEMsl IyCKa C KOHTPOJIbHBIM
3HAYCHUEM;

® 3ampenath MyCK 3JIEKTPOJBHUraTeNs MPH OCTATOYHOM TEIJIOBOM HMITYJIBCE, MPEBBIIIAIONIEM

KOHTPOJILHOE 3HaYCHHUE.

[Ipu BBeECHUM UHTETPATBLHO-3aBUCUMON XapaKTEPUCTHUKU MOKET OCYIIECTBIATHCSA TUATHOCTHKA
YCIIOBUH ITyCKa, €CJIM BKIIOYCH IPOrpaMMHBINA niepekiodarenb B8. Curnan « Tskeblid myck» OyneT
chopMUpOBaH, €CIM TpUpallleHHe TEIIOBOr0 HMITyJIbca 3a BpeMsl IycKa IPEBBICUT 3aJaHHOE
YCTaBKOW 3HA4YCHUE:!

ABy nyek = Bt_nyex = Boer > Bt _xourps (1.6.6)

r1e Bt nyex — 3HAUCHUE TEIIOBOTO UMITY/IbCa HA MOMEHT OKOHYAHUs ITyCcKa, KOT/la TOK CHU3MIICS MEeHee
ycraBku MT3-3;

Bocm — 3HaYCHHE TETUIOBOTO MMITYJIbCa HA MOMEHT Hayalla ITycKa, KOTJla TOK IPEBBICKII 3HAaYCHUE
YCTaBKH;

Bt «oump — yCTaBKa IO TEIUIOBOMY UMITYJIbCY, ONIPEEICHHAs U3 YCIOBUI HOPMaJILHOTO ITyCKa.

[Ipu BKIIOYEHHH TPOrpaMMHOrO nepekiatodaresns B9 BBoauTcs GyHKIus «3anper myckay.
Komanna «3anper mycka» Oyzaer copMHUpoBaHa, €ClI TEMJIOBOE COCTOSIHUE JIEKTPOIBUTATENS
Ha MOMEHT OTKJIIOYEHHUs HE JIOMyCKAET MOBTOPHOIO IYCKa M0 YCIOBUIO HEJIOIYCTUMOIO €ro Harpena:

B, > 100 — B, ourp: (1.6.7)

PexomeHganmm mo BHIOOPY yCTaBOK M XapaKTEpPUCTHKHU cpabareiBanus MT3-3 ¢ mHTErpaibHO-
3aBUCHMMOM  XapaKTepucTuKoil  cpaOateiBanus mnpenctaBiensl B [IPUJIOXKEHUMU B u
ITPUJIOXXEHUU T" cooTBETCTBEHHO.

B anroput™me s Beex crynenet MT3 mpegycMoTpeHo JiBe rpymiibl ycTaBok. llepexnouenue Ha
BTOPYIO IPYIITY MPOU3BOAMUTCS IO AUCKPETHOMY BXOAY (CUTHAN «Y CTaBKHU 2»).

Bce napametpsl Tpex ctyneneit MT3 (1 HIKe ONMCaHHBIX 3allMT) HacTpauBaroTcs yepes I1Y B
MEHI0O «YCTaBKM 3allUT» WIA 4Yepe3 TEPMUHAI BO BKIAAKE «AITOPUTMBI». TexHUYecKue
xapakTtepuctuku cryneHeir MT3 npusenens! B Tabmmme 1.6.1.
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Ta6mmma 1.6.1 — Texuudeckue xapakrtepuctTuku MT3

HaumeHoBaHue napamMerpa

1
CTyNeHb

2
CTyNeHb

3 cTylleHb

He3aBuc.
Xap-Ka

Hurerp.
Xap-Ka

HomuHansHEBIN TOK 3alIUTEL, A

1-5

Jlnama3oH yCTaBOK IO TOKY BO BTOPHYHBIX
BEIMYUHAX, A

0-200

0-200

0-200

0-200

JIMCKpeTHOCTh 3ajaHusl YCTABOK I10 TOKY, A

0,01

0,01

0,01

0,01

I[I/IaHaESOH YCTABOK I10 HAIIPAKCHUIO BO
BTOPHWYHLIX BCJIMYHHAX, B

0-150

JIMCKPETHOCTB 3aaHUs YCTABOK I10
HalpshKeHuo, B

0,1

JlnarasoH ycTaBoOK 10 BpeMEHU
cpabaTbIBaHMs, C

0-300

0-300

0-300

I[I/ICerTHOCTb 3a1aHnsl YCTABOK 11O BPEMCHHU, C

0,01

0,01

0,01

Jlnanas3oH 3a/laHusl YCTaBOK
110 30H€ cpabaThIBAHUS, IPa]

359,9

359,9

359,9

JIMCKPETHOCTb 3aaHusl YCTaBOK
110 30HE cpabaThIBAHUS, TP

0,01

0,01

0,01

Junana3on yctaBok ko3 duirenTta 101eBoro

y4acTUs TOKa 0OpaTHOM M0CIeN0BATENLHOCTH,
Ki

1-5

Jrana3oH peryampoBaHus MOCTOSHHOW BPEMEHU
HarpeBa, THArpEBA, C

0 —30000

I[I/IaHaSOH peryjiupoBaHus MMOCTOSIHHOM BpPEMCHHA
oxnaxaeHus, Toxnaxenus, €

0 —30000

I[I/IaHaSOH peryiupoBaHua TCIIJIOBOTIO UMITYJIbCA,
OMMPECACIICHHOI'O U3 }’CJ'IOBI/If/'I HOPMAJIBHOI'O ITyCKa
Bt KOHTP1 %

0,1-90

I[I/ICerTHOCTB 3alaHus TCIIOBOT'O UMITYJIbCA,
OMPCACIICHHOI'O U3 yCHOBI/Iﬁ HOPMAJIbHOT'O ITyCKa
Bt KOHTP1 %

0,1

KoadduineHT Bo3BpaTa NyCKOBBIX OPraHOB

0,95 (1,05%)

MuHnumanbHOe BpeMsl cpabaTbIBaHUS IpU
KpaTHOCTH BXOJHOIO TOKa K ycraBke K;= 2, Mc

30

OcHoBHas a0COIOTHAs MOTPEIIHOCTD MO
BpEMEHH cpabaThIBaHMsI, MC

+(2+10)

(*) - UL MYCKOBOT'O OpraHa MUHUMAJIBHOTO HAITPAKCHUA.
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2) MT3 ot 3ambikanus Ha 3emitio (33).

33 BBHIMOJHEHA C HE3aBUCUMOW OT TOKa BBIACPKKOH BpemeHH «Tcp 33». 33 MOXKeT OBITH
HACTPOCHA KakK:

® TOKOBasi HCHAIpaBJICHHAS 3aIUTa,

® TOKOBas 3alllMTa C IIYCKOM 110 HanpskeHuto 3Uo;

® TOKOBas HaIlPAaBJICHHAS;

e 3amura 1o HanpspkeHuro 3Uo.

TokoBass HeHampaBiieHHass 33 pealu3yercsi C IOMOINbIO BKJIOYEHHOI'O IPOIPaMMHOIO
nepexitouarens B18 um orkmtoueHHsix nepeximovatensx B17, B20, B21. B stom ciydae 3amura
paboTaeT npu NpeBbIIICHUH TOKOM HYJIEBON MOCIIE0BATEILHOCTH 33/1aHHON YCTaBKH.

Bxmtouennbie Boikmrodatenn B18 u B17 BBomsaT ¢yHkiuioo mycka mo Hampspbkenuto 3Up. B
cllydae HEMCIIPAaBHOCTH B LieMsX HamnpsbkeHus (curHan «HeucnpaBHocts Uy) 3amura Oyner paborarh
KaK TOKOBasl.

JUia peanuzanuy anropuTMa HAlpaBiICHHOW 3alUThl HEOOXOAMMO BKIIIOYUTH MPOTrPaMMHBIN
nepekiouareab B21 (mepeximouarenn B20 u B18 orkimouensr), Torna npu npessimennn 3lo u 3Ug
BBIIIIE 33JJaHHBIX YCTABOK U COOTBETCTBYIOLIEM YIJIE MEXY 3TUMU BEKTOPAMH 3allluTa cpadbaThIBaeT.

Ob6nacth cpabarbiBaHuUs HampaBieHHOH 33 3amaercs AByMs ycraBkamu. [lepBas — HauanbHBIN
yroil (1, @ BTOpass — KOHEUHBIH yroi (. Takum oOpa3oM obnacte cpabaThIBaHUS HampaBieHHOW 33
OyZeT Jexarh B JUarna3oHe oT (1 10 @2. OTCYET BHIICYIOMSHYTHIX YIIIOB BeAeTcsa OT ocu BekTopa 3Up
IIPOTHUB YaCOBOM CTPEJIKH.

33 no HanpspkeHuto 3Ug peanusyercs MporpaMMHBIM nepekitodareneM B20 (mepexirodarenu
B21 u B18 oTkitoueHsr).

ITporpamMubIM nepeximouaTenemM B19 npousBoaurcs BEIOOp AeHCTBUS 3alIUThl HA OTKIIIOUEHHE
WM CUTHAJL

dyHKIMOHANbHAsA cxeMa 33 npuBeieHa Ha pucyHke 1.6.3.

7| =
3lo I & B18

B17

Tcp 33
TU> B20 N B19
3o aalin
|Inx | Heucnp U _

B21
3Uo
&
s
3lo I

Pucynok 1.6.3 — ®@ynkunonanbpHas cxema 33

[TapameTpsl 1 XapaKTEPUCTHKU cpabaThIBaHUS 3allUT OT 3aMBIKAHUN Ha 3eMJII0 MPHUBEICHBI B
Tabaune 1.6.2.
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Tabnuma 1.6.2 — Texaudeckrue XapakTepUCTHKU 33

HaumenoBaHue napamerpa 3HayeHue napamerpa
JlnanaszoH yCTaBOK IO TOKY B IIEPBUYHBIX BEIMYMHAX, A 0-300
JIMCKPETHOCTD 3aJJaHHsI YCTABOK 10 TOKY, A 0,01
JlnanaszoH yCTaBOK IO HANPSDKEHWIO BO BTOPUYHBIX BeJIMUMHAX, B 0-150
JIMCKpETHOCTH 3a/JaHus YCTaBOK 110 HAIPSDKEHMIO, B 0,1
Jlnana3oH ycTaBoOK 110 yIJylaM Q1 U @y, Tpaj ot 0 10 359.,9
JIMCKpPETHOCTP 3aJJaHHsl YCTABOK I10 YTITy, Tpaj 0,1
Jlnamna3oH ycTaBoOK 1O BpeMeHH cpadaThIBaHUs, C 0—-300
JIucKpeTHOCTH 3a/IaHus YCTaBOK 10 BPEMEHH, C 0,01
MunHuManbHOE BpeMsi cpabaThIBaHUSI IPU KPATHOCTH BXOJHOTO TOKA K 30
ycraBke Kj = 2, mc
KoaddunmenT Bo3Bpara myckoBoro oprasa 0,95
OcHoBHast a0COTIOTHAS TIOTPEITHOCTH TT0 BpEMEHU CpadaThIBaHUs, MC +(2+10)

3) 3amuTa OT HeCUMMETpHH (Pa3HBIX TOKOB 1 OT 00pbIBa (a3 (3HD).

3amura pearupyeT Ha TOK 00paTHOM NOCIEe10BATEIbHOCTH, BBIPAKEHHBIH B IPOLIEHTAX !

® OT MAaKCHMaJIbHOTO (Pa3HOrO TOKa TWPUCOCAMHEHHS, €CIM TOK Harpy3KH IPEBBIIIACT
HOMHUHAJIbHBIM;

® OT HOMMHAJILHOTI'O, €CJIM MAKCUMAJIbHBIM TOK MEHBIIIE HOMUHAJIILHOTO TOKA IPUCOEIUHEHNS.

[TpruMeHUTENHHO K 3JEKTPOJIBUTATEISIM 3aIIUTa MOKET OOHApY)XKMBAaTh BHUTKOBBIC 3aMBIKAHMS.
3ammTa BBIINOJHEHA C HE3aBUCUMOW BBIAEP)KKOM BpeMeHU. DYyHKIMOHAJIbHAs CXeMa 3alllUuThl
npuBeeHa Ha pucyHke 1.6.4.

72> Tcp 3HO 514

V 3HO |
L anoom

‘ii

Pucynok 1.6.4 — ®ynkunonansHast cxema 3HO
BBo//BBIBOJT 3aIIMTHI, I€WCTBUE HA OTKJIFOUEHUE WJIM HA CUTHAJ MPOU3BOJIUTCS MPOTPAMMHBIMU
nepexmouarensivu B13 u B14 coorBeTcTBeHHO.

OCHOBHBIE TTapaMETPHI M XapaKTEPUCTHKH 3aIIUTHI IIPUBEICHBI B Tabimie 1.6.3.

Tabmuma 1.6.3 — Texandeckne xapaktepuctuku 3HD

HaunmeHoBaHHne napamerpa 3HauyeHHe MapamMeTpa
Jlnana3oH ycTaBOK 10 YPOBHIO cpabaThiBaHus, %o 0-100
JIMCKPETHOCTD 3aJJaHHsl YCTABOK 110 YPOBHIO cpabaThiBaHus, %o 0,1
Jlnamna3oH ycTaBOK 10 BpeMeHH cpabaThIBaHUS, C 0-300
JIMCKPETHOCTD 3a/1aHUs YCTaBOK 110 BPEMEHH, C 0,01
MuHuMmanpHOe BpeMs CpadaThIBaHHMS TNPH KPAaTHOCTH HECHMMETPHH 30
cetu K ycraBke K = 2, mc
Kosdduunent Bo3Bpara nyckoBOro opraHa 0,95
OcHoBHas aOCOTIOTHASI HOTPEITHOCTH IO BPEMEHHU cpadaThIBaHuUs, MC +(2+10)
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4) 3amuTa MUHUMaIBHOTO ToKa (3MT).
Anroput™m paboTHl 3alIUTHl MHHUMAJIBHOTO TOKa OTOOpakaeTcst (yHKIMOHAJIBHOW CXEMOH,
MIpUBEICHHON Ha pucyHke 1.6.5.

T
<

7
<4 =

B11
Tcp SMT B12
Il e o]
< _aMT onw ]

[PMB

Pucynok 1.6.5 — ®ynkunonansHas cxema 3MT

3amura cpabaThIBaeT MPH CHIKEHUU TOKOB (pa3 HUKe 3aJaHHON yCTaBKU. 3alIuTa OJIOKUPYETCS
pu oTcyTCTBUM curHana «PIIB».

BBox1/BBIBOJT 3aITUTHI, AEHCTBUE HA OTKIIOYCHUE WIIM HA CUTHAJT MIPOU3BOIUTCS MPOTPAMMHBIMU
nepexitouarenssMu B11 u B12 cooTBeTcTBEHHO.

OcCHOBHBIE TApaMETPHI M XapaKTEPUCTUKH 3aIUTHI PUBEICHBI B Tabnmie 1.6.4.

Tabmuna 1.6.4 — Texunyeckue xapakrepuctuku 3MT

HaumeHnoBanue napamerpa 3HayeHHe mapamerpa
Jlnana3oH ycTaBOK 110 TOKY BO BTOPHUYHBIX BEIMUYMHAX, A 0-200
JINCKpPETHOCTH 3aaHKs YCTABOK 110 TOKY, A 0,01
JlnanazoH ycTaBoK M0 BpeMeHH cpadaThIBaHMUSI, C 0-300
JIMCKpeTHOCTb 3aJlaHMsI YCTABOK 110 BpeMEHH cpabaThIBaHUs, C 0,01
MuHnManpHOE BpeMsi cpabaThIBaHUS TPHU KPATHOCTH BXOJAHOTO TOKA K 30
ycraBke K| = 2, mc
KoadunmenT Bo3Bpara mycKoBOro oprasa 1,05

5) 3amuTa ot mynscupyroiero Toka (3I1T).

3ammTa MPUMEHSIETCSl Ul JUATHOCTHKH arperatra <«JICKTPOJBUTaTelIb-MEXaHU3M» B CIydae
BO3HMKHOBEHHUS TOBBIIICHHOTO YPOBHS MYJNBCUPYIOUIEH C YacTOTOH BpalIeHUS MPHUBOIUMOTO
MexaHu3Ma Harpy3ku. OyaknuonansHast cxema 31T npencrasnena Ha pucynke 1.6.6.

Il %

B15
Tep 3MAT B16

s 3T |
- — T e

e

Pucynok 1.6.6 — ®ynkunonansHast cxema 31T
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YPOBEHB IyJIbCAlIUHU BBIPAXKAETCS B MIPOLIEHTaX OT HOMUHAJIBHON WJIM MaKCUMaJIBHON MOIHOCTH
Harpy3KH B 3aBUCUMOCTH OT X COOTHOIICHHUS U BBIYUCISIETCS 110 BhIpaykeHuto 1.6.8 nmm 1.6.9:

Pyvake — P

MHH

Prynbe = Prom -100% npud  Pyakc < Phom (1.6.8)
Prvake — Pyun

Prynbe = Pumc -100% npu  Pyakc = Phom (1.6.9)

rae Pyuxc M Pyyny — MaKCUMalbHO€ M MHUHHUMAJIbHOE 3HAYEHHE MOIIHOCTH, H3MEPEHHOE 3a
YCTaHOBJICHHBIN TIEPUOJ;
Prioy — BOMUHAIIBHAS MOITHOCTD 3JIEKTPOIBUTATEIS.

N3MmeHeHne akTHBHOM MOIIHOCTH KOHTPOJMPYETCA B 33JaHHOM YCTaBKOW MHTEpBaJleé BPEMEHH,
HPEBBIIAIONIEM [IEPHOJI BPALICHHUsI IPUBOAUMOTO dekTpoasurareneM Mmexanusma (Tync).

Jlig Toro uytoObl 3amuTa HE (PUKCHpOBAJIa pe3KHE Meperajbl MOUIHOCTH IPH BKIIIOUYEHUU U
OTKJIIOYEHUH BBIKJIIOYATENs, IIyCKOBOW OpraH IEHCTBYET TOJIBKO IpH Hanuuuu curHaia «PIIB».
3amuTa BEITIOJTHEHA C HE3aBHCUMOM BBIICPKKOM BpeMeHU «Tcp 3pr». BBOA/BBIBOJ 3alTUTHI U TIEPEBOJT
JEMCTBYS Ha OTKJIFOYEHUE MJIM HA CUTHAJ IIPOU3BOJUTCS IPOIPaMMHBIMM IepekitouatesiMu Bl5 u
B16 coorBercTBeHHO. OCHOBHBIE MTAPaMETPhI U XapaKTEPUCTUKH 3aLTUTHI IPUBeIeHBI B Tabmuie 1.6.5.

Tabmuua 1.6.5 — Texunueckue xapakrepuctuku 31T

HaumenoBaHue napamerpa 3HaueHHe mapamMeTpa
Jlnama3oH ycTaBOK 10 YPOBHIO cpabaTeiBaHus, %o 0-100
JIMCKpETHOCTD 3a/1aHKs YCTABOK 110 YPOBHIO cpabaThIBaHus, %o 0,1
Jlnana3zoH ycTaBoOK 10 BpeMeHH cpabaThIBaHUsI, C 0—-300
JIMCKPETHOCTP 3aJJaHHsl YCTABOK 110 BPEMEHH CpadaThIBaHHUS, C 0,01
Jlnana3oH ycTaBoK 10 MEpUOLY U3MEPEHUS YPOBHS MYJbCALMMH, C 0,02 -10
JIMCKpeTHOCTh 3aZlaHHsl YCTaBOK IO TEPHOJY H3MEpPEHHsI YpOBHs 0.01
MyJIbCAIHi, C ’
Bpewmst cpabaTbiBaHNsI MUHUMAJIBHOE, C 0,1
KoaddunmenT Bo3Bpara myckoBOro oprasna 0,95
Jlnana3zoH paboThI 110 YacTOTE MYJIbCALMU HArpy3Ku, ' 0,5-25

6) Jlornueckas 3amuTa muH (JI3II).

JUia peanu3anuy JIOTMUECKOM 3allUThl IIMH B YCTPOMCTBE MNPEAYCMOTPEHO TPU TOKOBBIX
MyCKOBBIX OpraHa, o0beanHeHHbIX 1o cxeme «UJIN». [lyckoBbie opranbl MO3BOISIIOT KOHTPOJIUPOBATH
TOKH B OTXOAALMX (uaepax M IEHUCTBYIOT Ha BbixoaHoe pene «Ilyck MT3». Ilenu BBIXOTHBIX perne
o0beunstoTes no cxeme «MJIN» u 6nokupyrot aeiicreue JI3LL pabouero u pe3epBHOrO MUTAHUS.

Jlnana3oH peryaupoBaHus TOKOBOM YCTaBKM BO BTOpHYHBIX BenuuuHax oT 0 1o 200A ¢ marom
0,01. Kooddumment Bo3Bpata — 0,95. Ha pucynke 1.6.7 mpuBeneHa (yHKIHOHAIBHAS cXeMa
OJIOKHMPYIOIIETO MTyCKOBOTO OpraHa, BBOJIMMOIO B AEUCTBUE MPOrPaMMHBIM nepekiitoyarenem B10, ams
OTXOJALINX OT CEKIIMU IIHH MPUCOETUHEHHH.
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Pucynok 1.6.7 — ®ynkunoHanpHas cxema myckoBoro oprana JI3III

7) 3amura MuHAMabHOTO Hanpspkenus (3MH).
OyHKIIMOHANbHAS CXeMa IpHUBeicHa Ha pucyHke 1.6.8.

JU<
Uas U 1 &
U< B23
Usc U i -
&
JU<
Uca ] Tep 3MH
‘Inx IHemcnpU ; 3MH
[PrB
[Inx_ ] Pasp amH

Pucynok 1.6.8 — ®ynkunonansHas cxema 3MH

[Tyck 3amuThl OCYIIECTBISETCS OT MYCKOBBIX OPraHOB MUHUMabHOTO Hanpsokenus (Uag, Usc,
Uca), 00beIuHEHHBIX 10 cxeMe «M». ANTropuT™ 3aiuThl OJOKUPYETCS] TPU HEHCIPABHOCTSIX B HEMIX
HanpspkeHus: (orcyrcerBue curHana «Hewenp Uy). IlpegycmoTrpeHa BO3MOXKHOCTH OINEPaTHMBHOIO
BBOJIa/BBIBOJIA 3AIIMUTHI OT KJIto4a yrpasieHus (curHan «Pazp 3MH»).

VYcraBku 3a/1a10TCSl BO BTOPUYHBIX 3HAYCHUSX HanpspkeHus. Jluana3oH 3agadus yctaBok oT 0 10
150B, muckpernocts 3aaanus — 0,1B. Jlnamazon ycraBok mo BpemeHu cpadarbiBanus «Tcpzvp» —oT 0
10 300 cexynz ¢ marom 0,01. Koadpumnment Bo3para — 1,05.

BBo1/BBIBOJT 3aITUTHI TPOU3BOIUTCS MPOTPAMMHBIM TepekitouaTeneMm B23.

8) 3ammra ot nossiicHus Hanpsikenus (3[TH).
OyHKIMOHANBHAS cXeMa MpuBeieHa Ha pucyHke 1.6.9.

7U>
Uas U 1 1
3MH 6
- 7Us B24 i ok
BC o
—/_ &
Uea sU>| | Tep 3MH B25
[pne -
|Inx IPaspSI‘IH

Pucynok 1.6.9 — ®ynkunonansHas cxema 3[TH

ITyck 3amuThl OCYHIECTBISETCS OT IYCKOBBIX OPraHoB MakcuManbHoro HanpsbkeHus (Uag, Usc,
Uca), 00benuaennsIx o cxeme «MJIN». 3amura 6nokupyercs rnpu otcyTcTBuu curtana «Pasp 3[TH»

OT KJIF04Ya yIpaBJICHUS OIICPATUBHOI'O BBO,Z[&/BBIBO,Z[EL 3alIUTHI.
YcraBku 3a1al0TCA BO BTOPUYHBIX 3HAYCHUAX HAIMPSIKCHUA. I[I/IaHaBOH 3alaHus YCTaBOK OT 0 0

150B, auckpernocts 3ananus — 0,1B. Jlnanazon yctaBok 1o BpemeHu cpadateiBaHust «Tcp 3p» — oT 0
10 300 cexynz ¢ marom 0,01. Koaddumnuent Bo3spata — 0,95.
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BBoa/BbIBONT 3amIuThl, BBHIOOpP AEMCTBHS Ha OTKIIOYEHHUE WJIM HAa CHUTHAJI TPOU3BOAUTCA
porpaMMHBIME TiepekitouatensiMu B24 u B25 coorBerctBenno. Curnan «3ITH 6:10k» MOXeT OBITH
CKOH(UTYpPUPOBaH Ha BBIXOJHOE pesie 7151 OJOKUPOBKU BKJIFOUEHUE BBIKIIIOUATEINS IPUCOETUHEHUS.

9) Jlyrosas 3amura (/13).
OyHKIIMOHANBHAS cXeMa MpuBeeHa Ha pucyHke 1.6.10.

B ycrpoiicTBe mpenyCMOTpeHbl TPU aHAJIOrOBBIX BXOJA JJIsl MOJKJIFOUYEHHs JATYUKOB JTYyTOBOM
3ammThl. JlyroBas 3amuTa MOXET OBITh BBIMOJHEHA C IMYCKOM IO HANpPSKEHHIO (TMPOrpaMMHBIN
nepexioyarens B28), mpu 3ToM yckoBOW opraH HampsHKEHUs cpadaThIBaeT B Clydyae CHIKEHUS XOTs
Obl OJIHOTO JIMHEWHOTO HANPsDKEHUS HIDKE 3alaHHOW YCTaBKU. YCTaBKa ITyCKOBOI'O OpraHa
HaIlpsDKEHUS 3a/1a€TC BO BTOPUYHBIX 3HAYEHUSAX M U3MeHseTcs B Auana3zoHe ot 0 no 150B ¢ marom
0,1. Koadduuuent Bo3BpaTa myckoBoro oprana Hanpsokerus 1,05. Ilyck 1o HampsKeHHIO
OIIOKMpYETCs MPU HEMCIPABHOCTSIX B LEMAX HampsbkeHus (otcyrerBue curnana «Heucop Uy).

YpoBeHb cpadaTbiBaHHA 1O KaXJOMy Aartduky ayroBod 3amutel D1, D2 u D3 3anmaercs
otaenbHo. Jnanazon ycraBok — ot 0 1o 100% c marom 0,1%.

Haruuku gyrosoit 3amutel D1 u D2 Brimouens! B nens curHana «OTKJII CHI ot [A3», KoTopsIit
KOH(UTYpHpYyeTCcs Ha TI000e BBIXOIHOE pelie YCTPOCTBa.

Haruuk myroBoit 3ammtbel D3 Moxer ObITh BKMOUeH B 1menb curHana «OTKIL ot /3w,
JEHCTBYIOIIETO HAa OTKIIIOUEHHWE COOCTBEHHOTO BBIKIIIOUaTens win B 1enb curtana «OTKJI CHI ot
J3». JlaHHbIi BBEIOOp OOYCIIOBIEH MECTOM YCTaHOBKHM naTdnka D3 m mpowm3BOIUTCS MPOrpaMMHBIM
nepexmouarenem B29. Kpome toro ¢popmuposanue curnana «OTKII ot [I3» MOXKHO OCYIIECTBUTH C
IIyCKOM 1O TOKY (BBOJ IIporpaMMHoOro mnepexmtodarenss B33). VcraBka myckoBoro opraHa Toka
3a7a€TCsd BO BTOPUYHBIX 3HAUYCHUSAX U u3MeHseTcs B auanazoHe oT 0 mo 200A c¢ marom 0,01.
Koadduument BozBpara myckoBoro oprana toka 0,95. Ilyck mo TOKy MOXHO TaKkKe 3aJaTh W IS
Ka)KJI0T0 JaTurKa B OTAETbHOCTH TIpu oMoty kimoueid B118 — 120.

B anropurme npenycmoTpen curnan «Paspemrenue J[3», ¢ TOMOIIBI0 KOTOPOTO MPOU3BOIUTCS
orepaTUBHBIN BBOJ/BBIBOJ J[3 Uuepe3 KiItod ynpaBlieHusl.
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Pucynok 1.6.10 — @yukimonansHas cxema /{3 Amst OTXOIAIIET0 MPUCOSTUHEHUS
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Pucynok 1.6.10 (oxonuanne) — @yHKIHOHAIBHAS cxema J[3 171 CeKIIMOHHOTO BBIKITFOUATEIIS
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10) Koutpois conporusnenus uzoisiuu (bPY).

OyHKIIMOHANBHAS CXeMa MpHUBeieHa Ha pucyHke 1.6.12.
3amuTa npegHazHaueHa U OJIOKMPOBKU BKITFOUCHHUSI BBIKIIIOUYATENS TIPU CHIDKCHHH COTIPOTUBIICHUS
M30JIALUN OTXOJSIIEro IMpucoenuHeHus. J[ns 3Toro Ha kaOenbHbIE 3a)KMMbI OTHOCHUTEIIBHO 3EMIIN
MOJIKJIFOYAIOTCS  BBICOKOBOJIbTHBIC conpotuBienuss BC-1  (pucynke 1.6.11). TloxkiroueHHbIC
COTMPOTUBIICHUS SIBJISIFOTCSI BEPXHUM TUICYOM PE3MCTUBHOTO JIEIHUTENS, HUKHUM IUICUYOM SIBIISIOTCS
COIPOTHBIICHUS, YCTAHOBJICHHBIC B OJIOKE 3alIUTHI. B 00IIyIO TOUKY JIEeNUTENs BHIAACTCS HAIOKEHHOE
HanpsDKeHUs oT OJI0Ka HajmokeHHoro HampspkeHus bBHH-1. Takum oOpa3om, u3Mepsis BETUYHHY TOKA
YTEUKH ¥ MPHIIOKEHHOE HAMIPSHKEHHSI, OJIOK 3aIUThI BRIYKCISIET 00IIee COMPOTUBIICHUE BCEX TPeX (a3
Ka0esst OTHOCUTENLHO 3EMIIH.

MK30 BHH

Uwan [Xz1|—2 X2 xi3 —19—5%'
Obuyuii [X212 2! X4 [X14 ﬁ

wan @18 =

Pucynok 1.6.11 — INogxmmroueHre cXxeMbl KOHTPOJISI H30JSIHN B pexnme bPY

[lepBast crymeHp 3alMThl BBOJUTCS NMPOTpaMMHBIM mepekitodareneM B160 u pelictByer Ha
OJIOKMPOBKY BKJIIOUEHMs BBIKJIIOYATENs, BTOpas CTYNEHb 3alIUThl BBOJUTCA IPOrPAMMHBIM
nepexmodareneMm B159 u aeiicTByeT Ha GJIOKMPOBKY BKJIFOUEHHUS BBIKIIOYATENS M CUTHAIL.

Pabota bPY Gnokupyercs Ha Bpems «T3an» mociae OTKIIOYEHUS BBIKIIOYATENS, HEOOXOAUMOE
JUISL OTCTPOMKH OT IEPEXOIHBIX IPOLECCOB.

BkmroyeHune BbIKTIOUaTens Takxke Onokupyercss curHainoM «bimox  BPY», kotopsiii
(bopMupyeTcs B CIEAYIOMUX peKUMAX:

® [IpU CHUKCHUU COIPOTUBJICHUS U30JISALUN HUXKE YCTABKU IIEPBOM CTYIICHH;

e OJOKMpYeTCs MOBTOPHOE BKIIOUEHHE BBIKIIOYaTeNs Ha BpeMs «TOl0K» mpu MCUe3HOBEHUH

curnana «PIIB» mocie OTKII0YeHUs BBIKIIIOYATENS.

lym 7 B BPY
UHaa R< ,Tﬁ'i-,_r & TM BPY
PNB =
Tym 1 N 1L Tepliem
7 B & nL|, Cuen BPY
Unaa R<
lym ,‘r/a 1
l;;;’ AR T6a0k baox B1Y
Ak
Unas —E I [ Heucnp BMP

Pucynok 1.6.12 — @ynkiuonansHas cxema bPY
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1.6.1.2 Onucanue GpyHKIUH AaBTOMATHKH

1) ABromatuueckoe nopropHoe Bkiatodenue (AIIB).

YCTpolCTBO MO3BOJIIET aBTOMATHMYECKH BKIIIOYATh BBIKIIIOUYATENb MPUCOCIUHEHUS MOCIE €ro
OTKJTIOYEHHUS KaKOH-T100 U3 3alIuT.

Anroput™ ¢yHkimonupoBanus AIIB mnpencraBnen Ha pucynke 1.6.11. Heobxomumbim
ycnoBueM pabotel AIIB sBnsieTcs Haauuue ABYX CHTHANOB: paspematomiero curaana «Pasp AIIB» ot
KJII0Ya YIpaBJICHUS U CUTHalla TOTOBHOCTH aBToMaTuku «['otoB ABT», nmossisromierocs uepe3 BpeMs
«TroT ABT» MIOCIIE€ BKIIFOUEHUS BBIKITFOYATEIIS.

[Tyck AIIB ¢opmupyercs mo ¢axTy cpabaTblBaHHs 3aIIUT, BBIOMPAEMBIX MPOTPAMMHBIMHU
nepekitouarensimu  B42-B47  (Tpurrep nmepexoauT B CpaOOTaHHOE COCTOsHHE). BrximroueHue
BoikItodarenss no AIIB mnpowusoiiner npu Hammuuu curHaiza «PIIO» u OTCYTCTBUM BHEIIHErO
nuckpeTHoro curnana «biok BKJI» nmo ucredenuu peryaupyeMon BoIIEpKKH BpeMeHH « T Arp».

COpoc tpurrepa B nenu BkiatoueHus no AIIB npoucxoaut nipu nosieiaeHuu curnainoB «BKJI mo
AIIBy», «kKButupoBanue» win «Heucrpy.

Juanazon yctaBok «Tapp» — oT 0 10 300 cexynn ¢ marom 0,01.

Curnan «Heycn AIIBy», mpu BKIIOYEHHOM MpOrpaMMHOM Tniepekitouatene B48, neiictByer ¢
BbIIIEpKKOH BpeMeHu «Tcpp as» Ha cOpoc Tpurrepa. Tpurrep u snemMeHT BoIIep KU BpeMeHH «Tcpp
AIIB»  SIBJISIFOTCSL  DHEPTrOHE3aBUCHUMBIMU M TPOAOJKAIOT  (YHKIIMOHUPOBATH TPU OTCYTCTBUU
oneparuBHoOro nutanus. Juamnazon yctaBok «Tcpp ars» — 0T 0 10 300 cexynn ¢ marom 0,01.
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Pucynok 1.6.11 — ®ynkiuonansHas cxema AIIB

2) YcTpoiCTBO pe3epBUpOBaHU ITpU 0TKa3e Bbikmoyarens (YPOB).

OynkuonanpHas cxema YPOB mpuBenena na pucynke 1.6.12. YPOB ¢opmupyer curnan Ha
OTKJIIOYEHHE BBIKJIIOYATENII OCHOBHOTO M DPE3EPBHOIO MHUTAHUS MO (AaKTy OTKa3a BBIKIIOYATEINS
MIPUCOCTMHECHUS TPU cpabaThiBaHuU 3amuT. B anroputme mycka YPOB nexotopeie 3amutel (MT3-1,
MT3-2, YMT3 u [I3) 3aKpemieHbl «OKECTKO», HeOOXOIMMOCTh BBOJAA IPYTMX CHTHAIOB W 3allWT,
IIPETYCMOTPEHHBIX NIEPEKIIYATEIIMH, ONIPEIEISACTCA PEIEHHBIM IIEPCOHATIOM.

OO0 otkaze BBIKIIOYATENle OYAYyT CBHUICTEIBCTBOBATH OTCcyTcTBHE curHana «PIIO» mpu
CpabaThIBAHUU 3alIUT M HAJIM4YUE TOKA 4Yepe3 BBIKIIOYATENb MPUCOECIUHEHUS, HPEBBICUBIIETO
BbIOpaHHYI0 ycTaBKy — curnan «Ilyck mo |» mpexycmarpuBaercs nepekitoyarenem B51. Beoa/BeiBon
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YPOB omnpenensiercss mporpaMMHbIM Tiepekitodarenem B52. Tlapamerpsr u xapaktepuctuku YPOB
npuBeaeHsl B Tabnuie 1.6.6.
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Pucynok 1.6.12 — ®ynknuonansHas cxema YPOB

Tabmuna 1.6.6 — Texanyeckne xapakrepuctukun YPOB

HaumeHoBanue napamerpa 3HaueHHe MapamMeTpa
JlmamazoH yCTaBOK IIyCKOBOTO OpraHa TOKa BO BTOPHYHBIX 0200
BEIMYUHAX, A
JINCKpPETHOCTH 3aaHNsl YCTABOK 110 TOKY, A 0,01
JlmamnasoH ycTaBoK 10 BpeMeHH cpadaThIBaHMSI, C 0-300
JIMCKpPETHOCTH 3aaHNsl YCTABOK 110 BPEMEHH, C 0,01
MuHIMaNBEHOE BpeMsi cpabaThIBaHUS TIPU KPaTHOCTH BXOJAHOTO TOKA 30

K ycraBke K; = 2, mc
KoadduumeHt Bo3Bpara nycKoBOro opraHa Toka 0,95

OcHoBHas a0COTIOTHASI IOTPEIIHOCTD TT0 BPEMEHHU £(2+10)
cpabaThIBaHUs, MC -
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3) OTKiII0YeHUE OT BHEIIHUX 3aIIHUT.

Anroput™m nanHo# QpyHKIMM npeacTaBieH Ha pucynke 1.6.13. Beoa/BeiBoa dynkumii «Bueninee
OTKJI 1», «Buemnee OTKIJI 2», «Buemnee OTKII 3», «Buemmnee OTKIJI 4» npowusBoaurtcs
mporpaMMHbIME  Tiepekmrodarensimu B34 — B37 coorBercrBeHHO. CUTHANBI KOHPUTYPUPYIOTCS Ha
m000i M3 (PU3NYECKUX JAHUCKPETHBIX BXOJOB M MOTYT JEWCTBOBaTh Ha OTKIIOYEHHE/CUTHAN B
3aBHCHMOCTH OT II0JIO’KEHUS IIPOrpaMMHBIX nepekitoyareneii B38 — B41.

Jlnama3oH peryiupoBaHUs BBIACPKKHA BPEMEHH ISl KQXI0TO U3 BHEUIHMX OTKIIOYeHUH — oT 0
10 300 cekynn ¢ marom 0,01.

Tcpa 1
1 CUIH
Tcpa -2
2 CHFH
Tep3-3 B36
= ﬁ/;
Tcpa 4

[Inx_ ] Brew oTkn4 > —V;—m

4 CUIH

Pucynok 1.6.13 — @yHKIIMOHATBHAS CX€Ma OTKIIFOUSHUH OT BHEITHHUX 3aIIUT

4) ABTOoMaTHueCcKasi yaCTOTHas pa3rpyska (AUP).

Anroput™m JaHHOM (YHKIMM TpejacTaBieH Ha pucyHke 1.6.14. ABromaTuka pearupyer Ha
CHIDKEHHE YacCTOThl HU)KE 3aJJaHHON YCTaBKH, TUana3oH M3MEHEHUs KoTopoi oT 45 no 50I'1 ¢ marom
0,1.

B ycrpoiictBe npegycmorpeno ase ouepenu AYP. Iepsas ouepens (AUP1) npennasHauena st
MIPEAOTBPALIEHUS CHU)KEHHS 4aCTOThI, HAIIPUMEP B IEPEXOAHOM MPOLECCE, HUKE 3aJaHHON YCTaBKH C
MUHHMMaJIbHOW BbIACPKKOW BpeMeHU «Tcp aupi». Bropas ouepens AYP mnpennazHauena s
BOCCTAHOBJICHHMSI 4acTOTBhl CeTH A0 Oe3omacHoro ypoBHsA. Bropas crymenp AYP peiictByer Ha
OTKJIFOYEHUE C BBIIEPKKON BpeMeHU «Tcp ayp2» M €IMHON YCTaBKOM Ul BCEX 0YEPEEH 10 YacTOTeE.

O6e xateropun AYP GiokupyroTCS MpPU HEUCHPABHOCTH B LIETISIX HANPSDKEHUS, OTKIIOYEHHOM
BBIKJIIOYATENIE IPUCOECINHEHUS U OTCYTCTBUU cUrHaioB «Pa3pemenne AYP1» n «Paspemenne AUP2y.

Tep AYP-1

B

[Inx_JPaap A4P-
— &

Tep AUP-2

-
[Inx [ Pasp AuP-2

1

AYP

Pucynoxk 1.6.14 — ®ynknuonansHas cxema AYP
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Broa/BeiBonm AUP1 u AUP2 mpomsBoauTcsi mporpaMMHBIME mepekmodarensmu B49 u B50
COOTBETCTBeHHO. Briepxkka Bpemenu st AUP1 u AUP2 BeiObupaercs nuanazone ot 0 1o 300 cexynn
¢ marom 0,01. Bo3Bpar myckoBOro opraHa Mmpou30iaeT npu npesbiieHuy ycraBku Ha 0,051'n. B
YCTPOMCTBE MOXET OBITh pealn3oBaHa kak omHa odepenb AUP1/AYP2, tak u KOMOWHUPOBAHHBIH
MyCK.

5) Hacrornoe AIIB (UAIIB).

Cxema YAIIB Brmouyena B cxemy mnpocroro AIIB wu mpencraBmena na pucynke 1.6.11.
ABTtoMaruka paboraer ciaeayrwommMm obOpazoM. [Ipu cpabateiBanuu AUP1/AYP2 ycranaBmuBaeTcs
tpurrep B nenu AIIB (nepexitouatens B47 BxmtoueH). Brxitouenue Bbikmrouarens no YAIIB
MPOM30MIET uepe3 yCTaHOBJIEHHOE Bpemsi cpabaTtbiBaHue «Tamp», KOrja HCYE3HET CHUTHAJ
«bnokupoBka AIIB», BbI3BaHHAs 3aHMKEHHOM 4YacTOTOM CeTU. 3a KOHTPOJb HAINPSIKEHUS CETH
OTBEUYACT AJITOPUTM KOHTPOJS HampsDKeHUs Ha cekuuu (curHan «Uciny), KOTOpbI ydacTBYeT B
dopmupoBannu OnokupoBkn YAIIB. Takum 00pa3oM, IOKa YacToTa CETH HE BOCCTAHOBHUTCS JIO
3aJJaHHOTO YCTaBKO# ypoBHs, curnan «Ucmm 0ynet 61okupoBats YAIIB.

®opmupoBanue curHana «Ucin» npeacraBieHo HUxe Ha pucyHke 1.6.15.

>
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Usc B26
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Pucynoxk 1.6.15 — dynkiuonansHas cxema popmupoBanust Ucyn

Curnan koHTpons HampsokeHust «Ucpp Oyzner chopMupoBaH, eciii Ha BCeX BXOJaX JJIEMEHTa
«W» OyayT npucytcTBoBath joruueckue «1». B popmupoBanum curnaia yyacTByOT:

e opraH KoHTponsi JuHeWHoro HanpsbkeHuss Uag, Usc U Uca, KoTopelii OJoKHpyeT
dopmupoBanne «Ucp» TpH  MOHMKEHHOM HANpPsOKEHUM  (Mama3oH  PeryJlupOBaHUS
HanpspkeHus cpadbarsiBanus — ot 0 1o 150B ¢ marom 0,1, koaddurtuent Bo3spara — 0,95);

e OpraH KOHTPOJIS HANpsDKEHUs OOpaTHOM MOCIeI0BaTeNbHOCTH (JMara3oH PeryJIupoBaHus 1o
ypoBHI0 cpabatbiBanus oT 0 10 100% OT HOMUHAJILHOTO HANPSHKEHUS ), KOTOPBIA OJIOKUpPYeT
dopmupoBanue «Ucyp» Tpu MPEBBILIEHUN HANpPsDKEHUsS OOpaTHOM MOCe10BaTENbHOCTH
3aJJaHHOH YCTaBKH;

® OpraH KOHTPOJS YacCTOTHI ceTH, GOpMHUPYIONUH Torrnueckuii «0» Ha CBOEM BBIXOJIE B ClIydae
CHIDKEHHSI YaCTOTHI HKE 3aJaHHOTO YPOBHS (JMara3oH peryiupoBanus oT 45 1o 50I'm).

BHUMAHHE!!! B ycmpoticmee npedycmMompen napamempuyeckuii 661600 NycKOBbIX 0p2aHO8
u3z aneopumma opmuposanus cuenanra «\Ucypy. Ilyckogotl opean KOHMPOAs TUHEUHO20 HANPHCEHUS
guigooumcss  npu  ycmaske 0B, nyckoseoii opean  KOMmpoOnA — HANpAXCEHUs — 0OpAMHOU
nocneoosamenvhocmu — npu ycmaeke 100%, nyckoeou opean KOHMpPOJSL 4acmomvl — HPU YCMABKe
45Ty.

B anroputme Takke mpeaycMOTpeHa OJIOKMPOBKA MPH HEHCIPABHOCTSX B IIEMAX HANPSIKCHUS
(curnan «Heucnp Uy), BBOJ/BBIBOA KOTOPOM MPOU3BOIUTCS TIepekitouareaemM B26.
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1.6.1.3 Onucanue pyHKUUHA ynpaBJjeHUs

@OyHKIIMOHAIbHAS CXeMa JIOTHKH YIPaBJICHUs BBIKJIIOYaTeIeM Ipe/CcTaBieHa Ha pucyHke 1.6.16.
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Pucynok 1.6.16 — ®yHKIIMOHAIBEHAS cXeMa JIOTHKH yIpaBieHus Beikiouarerem OT

1) brokupoBKa BKJIIOYEHHUS BBIKIIIOYATENs!, CUTHAI «[ OTOBHOCTB.

Curnan «broKMpOBKa» HCIIONB3YEeTCS B aTOpUTMax (POPMHUPOBAHMS KOMAHJbI Ha BKIIOUEHHE
Beikimouarensi «BKJI BB» u curnama «l'otoBHOCTRY». CurnHan «brokupoBka» (opmupyercs mnpu
nosiBieHNMH BHeIHel OnokupoBku (curHan «bimok BKJI»), Hanuuuu curhHana pydyHOro OTKIIFOYEHUS
(curnan «POy»), dopmupoBanuu curHana «bjIok OT 3amUT», MOBBIIMICHHOM TEIUIOBOM HMITYJbCE
AJIEKTPOABHUraTeNs (CUrHal «3anpeT Mmycka), Hanuuuu curnanos «PIIBy» unu «brnokuposka BPY».

[Ipn orcyrcTBUM OJIOKUPOBKH (opMupyercsi curHan «[ OTOBHOCTB», CBUIETENLCTBYIOIIMMA O
TOTOBHOCTH CXEeMbl ympaBieHUss K pabore. Ilpm HeoOxomumoctu curHan «[OTOBHOCTBY»
KOH(PUTYpHpPYETCS Ha BBIXOJHOE pelie Tpu paboTe mpucoeauHeHus mnox ympasieHuem ACY TII.
pyuHoro otkmoueHus (curHan «POy»), dopmupoBanun curhnana «bIok OT 3amMT», MOBHILIEHHOM
TETTOBOM MMITYJIbCE AICKTPOABUTATENS (CUTHAI «3aIpeT mycKay), Hanuauu curaana «PIIBy.

Kondurypamus moxer npousBoautThesi uepe3 1Y B pasnene MeHIO «YCTaBKH BBIXOJOBY» HIIU
yepe3 TepMHUHAN BO BKiajike «HacTpoiika BXOJ0B/BBIXOIOB.
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2) OnpeneneHue MOM0KESHUS BBIKITIOYATEIS.

[TonoxxeHue BBIKITIOUATENsT 0TOOpaXkaeTcs curHaiamu «Bximodueno» u «OTKIIOYEHO», KOTOPhIE
dbopmupyrorcs 1o auckpeTHeiM curHamam «PIIO» m «PIIB». BxitouenHomy mnosoxxkenuro BB
coorBercTBYeT kKoMmOuHanus: «PI1O» — noruueckuit «0», «PIIB» — moruueckas «1». OTKIIOYEHHOMY
nonoxxeHuro: «PIIOy — mormdeckas «1», «PIIBy» — mormueckmii «0».

Eciu curnanst «PIIO» u «PIIB» coBnamaroT, TO ycTpOHCTBO € BbLIEPkKKOM BpeMeHU «Triy»
¢bukcupyer ooy — «HecooTBeTcTBUE 1IeTIeH yIIPaBICHUS.

B yctpoiicTBe BO3MOXHBI JBa anroputMma omnpezaeneHus cur"anoB «PIIO» u «PIIBy,
3aJlaBaéMbIX IPOrpaMMHBIM TMepekimouarenem B66. IlepBbiif anroputM — ompeaeneHue uepes
¢u3nveckue AUCKPETHbIE BXOb! (YCTaHOBIIEH B YCTPOWCTBE IO yMOIYaHHIO). BTopoi amroputm —
ornpezaeneHue no (akTy HaJIM4uMs TOKA HArpy3Kd 4epe3 BhIKIHYaTedb. TOK Harpy3ku oIpenesseTcs
ycTaBKO# «lyarp», Iuamna3on perynupoanus kotopoi ot 0 10 200A ¢ marom 0,01. Beibop anroputma
onpenereHusl CUrHajioB npousBoguTcs uepe3 [IY B pasnene MeHO «YCTaBKM 3alllUT» WA Yepe3
TEPMHUHAJI BO BKJIAJIKE «AJITOPUTMBIY.

3) PyuHoe ynpaBiieHUE BBIKJIIOUATEIEM.

PyunbiM BriitouenueM (curnai «PBy) wnu otkmouenueM (curnan «PO») cunrtaercs BKIIIOUCHHE
WIK OTKJIIOUYEHHUE BBIKIItOUaTeNss oT Kitoda ynpaiaeHus (curHansl «BKJI» wimn «OTKJI») umm ot
CUTHAJIOB TeJICYIPABICHHS CUCTEMBI TeJleMeXaHUKU (cUrHaibl «TY» — AMCKpeTHBIN CUTHAN OT Kitoya
yIpaBJIeHUs, pa3pelalonuii JUCTAaHITMOHHOE yripaBiieHue BoeikatouaTesnem u «BKJI TY» wmm «OTKII
TVY» — curnan Ha BKIIIOUEHUE WU OTKJIFOUEHHE BBIKJIIOUYATENs] COOTBETCTBEHHO).

4) KsutupoBaHnue.

KButupoBanume MOXET TPOU3BOJAWTHCA BpPYYHYIO C TIOMOIIBIO KIIIOYa  YIIPABJICHUS
BhIKITIOYareneM (curHan «POy), xHomkoit «COpoc» Ha IIY (curnanm «CoOpoc I1Y») u xomanHmoii
kBuTHpoBaHus cucreMbl ACY TII (curnan «Copoc TY»).

5) OTKIIIOYeHHUE BBIKITIOYATEIIA.

Curnan «OTKJI BB» d¢opmupyercs npu cpabaTblBaHUM TpUITepa B clydae pPYYHOTO
OTKJIFOUEHUS BBIKJIIOUATENs OT Kito4a ynpasieHus (curaan «POy) win ot 3amur (curHan «OTKIJT ot
3amuT»). Kak TOJBKO CHJIOBBIE KOHTAKThl BBIKIKOYATENS PA30MKHYTCA (MOSBISAETCS CUTHAI
«OTKIIIOYEHO»), TPUTTEP BO3BpAIlA€TCA B HCXOAHOE cocrosinue, cHumas komanny «OTKJI BBy.
Curnan «OTKJI BB» xecTko ckoH(UTYypHpOBaH Ha BbIXOJIHOE pene ycTpoiicTBa K1.

6) BxiroueHue BBIKITFOUATES.

Bxmtouenune BeikmrouaTenns npoucxoaut au6o B mukie AIIB («BKJI mo AIIB»), mubo BpyuHyrO
(«PB»). IlpenycmoTrpena OiI0KkMpoBKa py4dHOro BKJIroueHHs. COpoc Tpurrepa B LENU BKJIIOUEHUS
BBIKJTIOYATENS OCYIIECTBIIAETCS MpH NosiBiieHnu curHana «PIIBy, cBugerenscTByomeM 00 ycrneurHom
BKJIIOYEHHUH, 00 uepes 1,5¢ mocne popmupoBanus curnana «BKJI BBy.

Curnan «BKJI BB» koHdurypupyercst Ha 0JJHO U3 BBIXOJIHBIX peiie ycrpoiictBa. Kondurypauus
MOXET IMpOoU3BOAUThCA uepe3 IIY B pasznene MeHIO «YCTaBKU CEpBHUCHBIC» WIIM Y€pe3 TEPMHUHAI BO
BKiIasike «HacTpoiika BXO10B/BBIXOOBY.

JUia mpenoTBpalleHds MHOTOKPATHBIX BKJIFOYEHHH BBIKIIIOUATENsl HA YCTOMUMBOE KOPOTKOE
3aMbIKaHUE TMPEIYyCMOTpPEH Jiorndyeckuit snemeHT «M» B menu cOpoca Tpurrepa, Ha KOTOPBIH
nocrynatoT curHaisl «PB» nu «OTKJI BB». Ilpu py4yHOM BKJIIOYEHMH B YCIOBHUAX OTCYTCTBHSA
6mokupoBku curHan «PB» moctynaer Ha mepBblii BXoJ anemeHTa «M» M ycraHaBiIMBaeT TpUITEp B
cpaboranHoe cocrosiue (mosiisiercs curHan «BKJI BBy). Ecnmu Bkimouenue mpowmsonuio Ha K3,
curHasn «OTKJI BB» O6yner copmupoBan npu otkimoueHun Boikmrodatens oT 3amut («OTKJI ot
3alIUT») U 10/IaH Ha BTOPOW BXOJ aneMeHTa «», TeM caMbiM 00pa3ysi curHaja Ha cOpoc Tpurrepa B
Lenu BKIIOYEHHs BhIkiIouaTens. ChopMUpPOBaHHBIM CHUTHA 1O OOpaTHOM CBSI3M CTAHOBUTCS Ha
CaMoIIoIXBaT U OyJeT CYIIeCTBOBATH JI0 TE€X IMOp, MOKa He ucye3dHeT curHan «PBy. Takum obpazom
o0OecrieunBaeTcs OJHOKPAaTHOCTh BKJIIOUEHHUS BBIKJIIOUaTeNnss Ha ycraHoBuBlieecss K3 mpu
onHOBpeMeHHOM Hanmuunu curHaioB «PB» u «OTKJI BB». AwnanormuneiM oOpa3om Oyxaer
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OCYILIECTBIATHCSI OJOKMPOBKA MHOTOKPAaTHOIO BKJIFOUEHHS BBIKIOYaTeNns Ha ycroiuuBoe K3 mpum
«3anunanun» BHyTpeHHero curnana « BKJI no AIIB».

1.6.1.4 Onucanue JOrMKH AMATHOCTHKH BBIKJIIOYATEIA

(DYHKI_II/IOHaJ'IBHaH CXEMa JIOTUKHU JUArHOCTHUKH BBIKIIOYATEIIA MMPEACTAaBJICHA HA PUCYHKE 1.6.17.
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PI/ICYHOK 1.6.17 — qDYHKI_II/IOHaJ'IBHaH CXEMa JIOTUKH AUAarHOCTHKHU BBIKIIFOYATCIIA

1) HecooTBeTcTBHE 1IeTIEH yIIpaBICHHUS.
HecootBeTrcTBUE 1ieTel ympaBieHUs YCTPOHUCTBO (DUKCHUPYET B CIydae COBMAJICHUS] CUTHAJIOB
«PIIO» n «PIIB» o ucredeHnn BoIACPKKU BpeMeHH « T ypy».

2) OTka3 BBIKJIIOYATEINS U 3aIIUTa 3JIEeKTPOMarHUTa.

B cnyuae mpogomKUTENsHOCTH UMITYJIbCAa KOMaH bl Ha BKitoueHue (curnan « BKJI BBy») unu Ha
otkmoyenue (curnan «OTKJI BBy) 6onee 1 cekynasl ycrpoiictBo chopmupyer curtan «Otka3 BBy,
KOTOPBIM CBUJIETENILCTBYET 00 OTKa3€ BHIIIOJHEHHS BBIKJIIOUATEIEM COOTBETCTBYIOIIEH KOMaH/bI.

[Mapanmnensno curHany «Otka3 BB» ¢opmupyercs curnan «3amura OM», KOTOpBIA Hpu
HEO0OXOIMMOCTH KOH(UTypUPYETCs Ha BBIXOJHOE pelie YCTPONCTBA M JEHCTBYET Ha HE3aBUCHUMBIN
paclenuTenb OTKIIOUYEHHS] aBTOMAaTHYECKOIO BBIKIKOYATENS, NMUTAIOLIETO onepaTuBHble enu BB, ¢
LEeNbI0  3alIUThl AJIEKTPOMArHUTOB  BKJIIOYEHMS/OTKIIOUEHUST BB M BBIXOJHBIX KOHTaKTOB
BKJIIOYCHHUS/OTKIIIOYEHHUST  3aIIUTBl  OT 3alMHaHua. OTO aKTyaJbHO JUIs  BBIKJIIOYaTened ¢
AIEKTPOMArHUTHBIM WMJIM MOTOPHBIM IMPHUBOJIOM, MOCKOJIbBKY TOK KaTYIIKH BKJIFOUEHUS/OTKIIIOUEHUS
COCTAaBJISICT €JMHMIIBI aMIIep, a KOMMYTAIIMOHHAs CIOCOOHOCTH peJie 3alIUThl MEHEe OIHOTO aMIepa.

Boa/BeiBon ¢ynkiuu "Otka3 BB" Bo3moskeH ¢ momompto kimoua B127.

3) Camonpou3BOJILHOE OTKIFOYEHUE BBIKITIOUATEIS.

CamornpousBonbHbIM OTKII0YeHHEeM BB (curnan «Camomnp OTKIJI») cumrtaercs OTKIIIOYEHHE
BBIKJTIOYATENST «B 00X0a» ycTpocTBY. CpaboTaHHBIA TpUTTEp B JIOTMUecKou Ienouke «Camorp
OTKIJI» cBUIETENBCTBYET O BKIOUEHHOM IosIokeHUH BB. Beixon Tpurrepa cBsizaH ¢ nepBbIM BXOA0M
anemenTta «M» u momaer Ha Hero curHan «1». Ecnu Ha BTOpoM Bxone 3nemeHta «M» mosBUTCS
norudeckas «1» (curHan «OTKIIOYEHO») W MPH 3TOM TPHUITEP HE COPOCHUTCS, TO C BBIAEPKKOH 0,5
ceKkyHIbl ycTpoiicTBO chopmupyer curHan «Camonp OTKJI». BBoa/BeiBoj maHHON (DyHKITMH
BO3MOKEH € OMOIIbI0 Kitoua B128.
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4) HencipaBHOCTH MIMHOK IMUTAHMS.

B ycrpoiicTBe mpenycMOTpeH KOHTPOJIb HANIWYMsI HanpsokeHus Ha mmHkax nuranus I (EY)
ANEKTPOMArHUTHOTO WJIM 3JIEKTPOMOTOPHOrO MPHBOJA BBIKIIOUaTeNs (curHan «koutpois LIII»). B
cllydae TpOMaJaHus HAMpsDKCHUS Ha IIMHKAX MMHTaHUS ycTpoucTBO (opmupyer curHan «Hewucmp
[IT» ¢ BeIAEepKKOM BpemeHu 15c¢.

1.6.1.5 Onucanue aJropuTMOB CUTHAJIU3AUH

®opmupoBanue ynpapisonmx curiaioB «OTKIJI ot 3amur», «biiok oT 3ammuT», «ABapusi»,
«Heucnp» u «BbI30B» MOXHO NpOCIEAUTh MO (YHKIMOHAIBHBIM CXEMaM, IpPEICTaBICHHBIM Ha
pucynkax 1.6.18, 1.6.19.

Opna rpynma cUrHajaoB cpa0aTbIBaHMs 3alIUT ACHCTBYIOT 4Y€pe3 pa3MbIKAIOIIME KOHTAKThI
nporpaMMHbIX mnepeknmodareneii B68 — B101l. Kpome paeiicTBUS Ha OTKIIOYCHHE OTH CHUTHAIIBI
YCTaHABJIMBAIOT JIOTHYECKYIO «1» Ha BbIXoze Tpurrepa, Gopmupys curnan «Asapus 1». [1o curnamy
«ABapusi 1» mpousBoaAUTCS OIOKMPOBAHWE BKIIOYEHHsS BBIKIIOYATENsl CHUTHaiIoM «blok OT 3amuT.
COpoc Tpurrepa mpou3BOAUTCS KOMaHI0M «KBUTUPOBAHHEY.

Bo Bropyro Trpymmy BXOOAT CHTHalIbl OT TeX JK€ 3alUT, KOMMYTHPYEMBIX TEMHU Ke
nporpaMMHBIMH TiepexmouaTensiMi B68 — B101 ¢ 3aMbIKaromyuMu KOHTaKTaMd. DTUMHU CHUTHAJIaMU
dopmupyercs curnan «OTKII ot 3amut 2» 1 ycraHaBiauBaeTcs TpUrrep «ABapus 2», cOpoc KOTOpOro
Takke npousBoaurcs komanaon «KsutupoBanuey. Curnaiom «OTKII ot 3amur 2» npousBoauTCs
OJIOKMPOBAaHUE BKIIIOUEHUS BBIKJIIOYATENS, €CIHM IOCJIE OTKIIOYEHUS BBIKIIOYATENS 3al[UTONH 3TOT
CUTHAJ HE CHSJICS.

AnanoruuneiM o0pa3zoMm (opmupyrOTCs cCUTHaNBl HeucrnpaBHOCTH (curHanbl «Hewcnp 1» u
«Heucnp 2»). B mnepByro rpynny OObEIMHEHBl CHUTHAJIBI, KOMMYTHUPYEMBIE pPa3MbIKAIOIIUMU
KOHTaKTaMU MporpaMMHbIX nepekitouateneit B81 — B106. Curnamnsl mepBoii Tpymibl yCTaHABIUBAIOT
B cpabortanHoe mnosoxeHue tpurrep «Heuwcnp 1», cOpoc KoTOporo mnpou3BOAUTCS KOMAaHIOM
«KBuTHpOBaHue».

Bo BTOpylO rpynmny oObeIMHEHBI T€ k€ CUTHAJIbl, KOMMYTUPYEMbIE TEMH € MPOrPaAMMHBIMHU
MEPEKIIOYaTENIMUA C 3aMBIKAIOIMMUA KOHTAKTaMH, KOTOPBIMHU YIIPABISAETCS TPUITEP C BBIXOJHBIM
curnaioM «Hewucrip 2».

Curnan «Hewucnp 1» u curnan ¢ Beixoaa anementa «JIM» Bropoit rpynmnsl GOpMHUPYIOT CHTHAT
«Heucnp 3», KOTOpbIM OJOKUpPYETCSl BKJIIOYEHHE BBIKIIOUATENs. TakuM o0pa3oM, €cliu TpH
cpabaThlBaHUU KaKOW-TMOO M3 TMEPEUMCICHHBIX 3allldT W YCTPAHEHUH TPUYMHBI, BbI3BaBIIEH
cpabaTblBaHHWE 3allUTHl, HE TpedyeTcs KBUTUPOBAHUSA, TO H3Ta 3allUTa COOTBETCTBYIOLIUM
IIPOrPaMMHBIM NIEPEKII0YATEIEM BKIOYAETCA BO BTOPYIO IPYIITY.

BHUMAHHE!!! Pyunoe sxnouenue gvikirouamens (PB) onokupyemces npu Hanuuuu cueHanio
«Aeapus 1» u «Heucnp 1» 0o momenma xeumuposanus. Cuenanvt «Aeapus 2» u «Heucnp 2» He
8b13616a10M OJIOKUPOBAHUSL PYUHO20 BKIIOUEHUS BLIKIIOYANEAL.
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«Hewncnp 1» n «Heuncmp 2» MK3II-OT

Hewncnp 2

1.6.19 mpencraBneHa QyHKIMOHATIbHASA cXxemMa (OPMUPOBAHHS CHTHAJIOB
YIIPaBJICHUS BHIXOHBIMH U CUTHAIBHBIMH pelle.

Curnansl «OTKIJI ot 3amur 1» u «OTKII ot 3amut 2» no cxeme «MJIN» popmupyroT curnan
«OTKIJI ot 3a1muT», NOCTYNAIOMNN B CXEMY YIIPaBJICHUSI BBIKIIIOUATENIEM.

Curnanamu «OTKIJI ot 3amur 2», «Heucnp 3» u «ABapust 1» o cxeme «JIN» popmupyercs
onokupyronmii curnan «bmok ot 3ammury. Curnansl «Heucnp 1» u «Heucnp 2» o0benuHSIOTCS B
curan «Heucnp», «ABapus 1» u «ABapus 2» - B curHai «ABapusi» U GOpMHUPYIOT curHai «Bb130By.
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Pucynok 1.6.19 — ®ynknuonansHas cxema (GOpMUPOBAHHS CUTHAIOB YIIPABICHHS
BBIXOJHBIMU U CUTHAJIbHBIMU pPEJie

1.6.1.6 Onucanue JOruKH CBOGOTHO MPOrPaMMHUPYEMBIX peJie

VYcTpoiicTBO 1o3BoJIsieT TMOKO HacTpauBaTh BbIXOJAHBIE pene uepe3 IIY u TepMmuHan.

@OyHKIIMOHANBHAS CXeMa ITPOrpaMMHPOBaHUS TpeicTaBieHa Ha pucyHke 1.6.20.

BuThl

Buthbl

&

~
iy

B Tep
T

‘ KeuTHpoBaHue

Teo3Bp

=
LszJ :

R{M

B
I i S

N

Pucynok 1.6.20 — ®yHKIIMOHABEHAS CXEMa JIOTHKH CBOOOTHO MPOTPAaMMHPYEMBIX pelie

AJITCOPUTMOM TIPETYCMOTPEHO:
e BBIOOD JH000T0 OMTa C MHBEpCHEN WK 6€3 HHBEPCUH;
e BBIOOp 00BenUHSIONIETO d1eMeHTa — «»/ « TN »;
e 33/1aHWE BpeMeHH cpabaThiBaHus «Tcp»;
e BBHIOOp BO3Bpara peiie — 4Yepe3 KBUTHPOBAHWE WM Yepe3 PeryJrupyeMoe BpeMs BO3BpaTa

«TBo3BY;

¢ BO3MOKHOCTB 3a/laHU MHBCPCHUU BbIXOAA.

YCeTpoicTBO OJIOKHPYET adrOpUTM HACTPOWKU TOTO BBIXOJHOTO pejie, KOTOpOe ObLIO BBHIOPAHO
Kak pene BKiIroueHus. /laHHas HacTpoiika 3amaercs udepe3 IIY B MeHIO «YCTaBKM CEpPBUCHBIC» WIIU
yepes TepMHUHAN BO BKiIajike «HacTpoiika BXOJ0B/BBIXOIOB.

buTsl,

IMPUJIOXEHHUUA [.

KOTOPBIC  MOXKHO

——
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1.6.1.7 Onucanue pyHKIM TMATHOCTHKH JIEKTPOABUTaTe el

1) OmnpenenieHue MycKOBOTO TOKA M BPEMEHH ITYCKa 3JICKTPOIBUTATEIIS.

MomeHTOM Hauasa Imycka 3JEKTPOABUIaTelNsl CYUTAETCSI MOMEHT IIPEBBIIICHUS 3KBUBAJICHTHOI'O
ToKa 3ajaHHoN yctaBku MT3-3. MoMEHTOM OKOHYaHMSI — MOMEHT CHUKEHUSI HUXKE 3aJJaHHOM yCTaBKHU
MT3-3. JlanHbIi TNPOMEKYTOK BpPEMEHU SBIACTCS BpPEMEHEM IyCKa dJICKTpPOJABUTATENs, a
MaKCHMaJIbHBIH TOK 32 3TO BPEMs — IIyCKOBBIM TOKOM 3JIEKTPOBUTATEIS.

2) BhIsiBJICHHUE MTOBBIIICHHOM MYJICUPYIOIIEH HArpy3KH JJICKTPOIBUIATEIIS.
BEIsSBISATE M Mpe0TBpAIaTh PEKUM MOBBIICHHON MyIbCUPYIOIICH HArPY3KH dJEKTPOIBUTATEIS
no3BoJisiet 11T, mpunnmn neficTBust KOTOpoi onucan B 1. 1.6.1.1.

3) ®opmupoBanue curHana «TsKeabId MyCcKy.

YCTpolCTBO  OCYIIECTBIIAET KOHTPOJIb YCJIOBUM IIyCKa 3JeKTpojaBurarens. B ciydae
BO3HUKHOBEHHUS TAKOTO PEXHMMa PabOThI 3JIEKTPOJBUTATENs], KOTOPBIA OTIMYAETCS OT HOPMAJIbHOIO,
dopmupyercsi curHan «TspKenblii MyCK», KOTOPBIA IO JKEIaHWI0 MOXKHO KOH(UTYpHpOBaTh Ha
BBIXOZHOE PEJI€ YCTPOMCTBA.

Omnwucanue npuHIuna GopmupoBanus curaana «Tsokensiii myck» npeacrasieno B . 1.6.1.1.

4) 3ampeT mycka 3J1eKTpOIBUTATEISI.

VYcrpoiicTBO OOKHPYET BKIIIOUEHHE BBIKIIOYATENS OTXOISIIETO MPUCOSTUHEHUS, MUTAIOIIETO
AJIEKTPOABHUTATENb, €CIIA €T0 TEIIOBOE COCTOSIHME HAa MOMEHT ITyCKa HE MO3BOJISIET MPOU3BECTH ITyCK
U3 TOPSYEro COCTOSHMS 0€3 HEDOMYCTUMOW €ro Meperpy3ku — TO €CTh BBI3OBET HEH30eXHOE
cpabaThIBaHHE 3aIUTHI.

Onucanue npuHIMNa GOpMUPOBAaHUS CUTHAJIA «3ampeT MmycKkay npezcrasieHo B . 1.6.1.1.

5) OroOpakeHre BpeMEHH 10 OTKJIIOUEHMS [10 MHTETPaIbHOM XapaKTepUCTHKE.
Pacuer Bpemenu npousBogutcs 1o Gopmyse (1.6.3) mpu mpeBpIIeHUN TOKa 33JJaHHON yCTaBKU
MT3-3.

6) OToOpaskeHue BpeMEHHU J0 CHATHUS OJTOKUPOBKH BKITFOUECHUS JIBUTATETIS.

[Tocrme OTKITIOYEHUS DJICKTPOABUTATENSI 3aIIUTOW OT TIEPErpy3KH YCTPOWCTBO IMPOU3BOJIUT
pacueT BpEMEHHU N0 CHATUSA ONOKMPOBKH Ha BKJIIOYEHHE DIEKTpPOABUTATENs. MOMEHTOM CHATHUSA
OJIOKHPOBKH CUMUTACTCS JIOCTMDKEHHUE TAaKOTO TEIJIOBOT'O COCTOSHUS DJICKTPOJIBUTATEISI, IPH KOTOPOM
TeKyIui TeruoBoii umiyinsc (By) Oynet mensie (100 - By courp)-

1.6.1.8 Onucanue GpyHKIU U3MepeHHUsI U PerUCTPALUH

1) U3mepsiemble U BbIUUCISIEMbIE TTApAMETPhI CETH.

YcrpoiicTBo nMeeT 12 aHaOrOBBIX BXOJIOB JUISI U3MEPEHUS TOKOB W HANpsDKEHUH, U3 HUX TPH
BXO0/1a MCTIONB3YIOTCS AJi M3MepeHUsl (pa3HbIX TOKOB, OJIMH BXOJ — AJisi u3mepenus 3lo, 5 BX0a0B 1uis
M3MEpEHUS HANPSDHKEHUH U 3 BXOAA JUIs MOAKIIOUEHUS AaTUYnKoB J13.

JlaHble O qUana3oHax M O TOYHOCTHU M3MEPEHHS MapaMeTpoOB CETH MPEJCTaBJICHbI B TaOIHUIax
1.51-153.

Jlnst m3amepenus TOKoB a3 la, I, Ic B ycTpoiicTBe npeaycMoTpeHo 1Mo /1Ba KaHajla U3MEPEHUs Ha
Kaxayto (a3y: TouHblil u rpyObiil. [Ipu koppekTHOW HacTpoiike koddduimentoB npuseneHus (Kp)
TOYHBII U TPYOBIN KaHaIbl U3MEPEHUsI 00eCTIeYNBaIOT 3a/IaHHYI0 TOYHOCTh U3MEPEHHUs B JIMana3oHax
10 Slgom 1 10 401lom COOTBETCTBEHHO, TA€E oM — HOMUHANBHBIN EPBUYHBIN TOK MpUCOeIUHEHMS. B
3aBHCHMOCTH OT TOTO, B KAKOM JHMAala30HE HaXOAWUTCA TOK HAarpy3KH, C Y4€TOM TOYHOCTH M3MEPEHUS
YCTPOHCTBO 0TOOpaXKaeT pe3ysbTaT COOTBETCTBYIOLIETO KaHaIa U3MEPEHUSI.

st u3mepenust Toka 3l Takke MpeaycMOTPEHO JBa KaHaja: TOYHBIM W TpyObId. Jnama3oHbl
paboThI KaHAJIOB COOTBETCTBYIOT KaHAJIaM TOKOB (¢a3.

Bce kaHanbl u3MepeHus SBISAIOTCS HacTpauBaeMbIMU. [l MX HAacCTpOMKU HEOOXOAMMO 3a1aTh
k03 durments! npusenenus (Kyp).
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BHUMAHHE!!! Hacmpoiiky KaHanoé uzmeperus 8blNOaHAenm KOMNAHUA-NPOU3B00Umens npu
nocmaske. H3menenue napamempog HACMPOUKU CAMOCMOAMENIbHO He DEeKOMEHOVEeMmCcsi, NOCKONbKY
9MO MOdHCEem npugecmu K HenpasuivHol pabome ycmpoiucmea. B omoenvHvix cayuasx, kozoa
mpebyemcsi ROOCMPOUKA KAHAN08 USMEPEHUSL HA Mecme, HeoOX00UMO 0eliCmB08amb 8 COOMBENCMEUN
¢ memoouxou, onucannou 6 IIPUJIOKEHUU E.

Jns u3MepeHusl HampsDKeHHs M0 KakAod ¢ase mpeaycMoTpeH onuH kaHain. [lpu stom
oOecrnieunBaeTcs 3aJJaHHasi TOYHOCTh U3MEPEHUSI HAIIPsDKEHUS Ha BCEM JIMarla3oHe.
JU1g n3MepeHust ypoBHSI CUTHAJIOB OT JaT4YMKOB /(3 mpeaycMOTpeHo TpU KaHana u3MepeHus (1o
OJIHOMY KaHajy Ha JIaTYHK).
M3mepeHne YacTOThbl CETH OCYIIECTBIIsICTCS dYepe3 uudpoBble KaHaibl u3Mepenus. s
MOBBIIICHUS YPOBHS HAJEKHOCTH U3MEPEHUS TPELYCMOTPEHO J1Ba HE3aBUCUMBIX KaHaja U3MEPEHU L.
Hacrtpoiika ocyniecTBiasieTcs IOJIB30BAaTEIEM C BBICHIMM YPOBHEM JOCTyna B pasjele
«Hacrpoiika 61oka» [TV unu Bo BKiajke «Y CTaBKU» TEPMHUHATA.
[Ipu cepBucHoit ycraBke «OT» ycCTpoHWCTBO OTOOpa)kaeT CIEAYIOIIHUE MapaMeTpbl CETH U
rapameTpbl Harpy3KHu:
e (pazubIe TOKH;
(da3zHbIe U TUHEHHBIC HATPSIKECHMUS;
CUMMETPUYHBIE COCTABIIAIOIINE TOKOB U HAIIPSKCHUH;
4acTOTY CETH;
HECUMMETPHUIO MO TOKY/HANpPSKEHUIO B TPOIEHTaX OT MAaKCUMAJIbHOTO 3HAueHUs
TOKa/HANPSHKEHUS
YIJIBI MEKTY BEKTOPaMU TOKOB U HaIlIPSKEHUH;
YPOBEHb IMYJIbCUPYIOIIEH Harpy3kd B TIPOLEHTaX OT HOMHUHAIBHOW/MaKCUMaIbHON
MOIIHOCTH;
TEIIOBOU UMITYJIbC;
IIYCKOBOM TOK M BpeMs IIyCKa JUIS 3JIEKTPOABUTATEIIS;
KPAaTHOCTb TOKA IPHU IIYCKE B IMPOLIEHTaX OT HOMUHAJIBHOTO TOKA JIBUTATENS;
MOJHYI0, aKTUBHYIO M PEAaKTUBHYIO MOIIIHOCTh HArPY3KH;
K02 PUITMEHT aKTUBHONU MOIITHOCTH;
noTpeOIeHUE 3JIEKTPOIHEPTUH.

1.6.1.9 Cuerunku

B ycTpoiicTBe npeaycMOTpeH CUeTYHK TEKYIIUX apaMeTpoB, OTOOPaKAIOIIUH:

e o011ee BpeMsi pabOTHI OOBEKTA;

KOJINYECTBO BKJIFOUEHUI KOMMYTALIMOHHOTO aIlapaTa;

KOJINYECTBO aBAPUUHBIX OTKIIOUEHUI KOMMYTAIIMOHHOTO anmapara;

KOJINYECTBO BKJIFOUCHUN U aBAPUMHBIX OTKIIOUYEHUH 3a TeKYIUe CYTKH;
JUTUTENIEHOCTB pabOThl YCTPOICTBAa C MOMEHTA MOAAaYy MUTAHMS,

JUINTENILHOCTB pabOThl YCTPOMCTBA MPU HAJTMUMUU/OTCYTCTBHM ONIEPATUBHOTO TOKA,
oO1uiee nMoTpebIeHNe AIEKTPOIHEPTUH, B TOM YHCIIE, 32 MPEABLIYIINI Yac U CyTKH.

Kpome Toro, ycTpoiicTBO OCHAIIIEHO CYETUYUKOM CpadaThIBAHUS HAa CUTHAI/OTKIIOYCHHE 3aIINUT U
YCTPOMCTB AaBTOMATHUKH.

B ycrpoiicTBe mpemycMOTpeHa BO3MOXXHOCTh OOHYJICHHsI KaKIOro cdeTduka. J[ims cuerdmka
3aIlUT NpeaycMOoTpeHa PYHKIMS PUKCAIIUH 1aThl U BPEMEHHU MOCIIEHEN OYMCTKU.

JIJis OYMCTKU CYETYMKOB HEOOXOJMMO UMETh COOTBETCTBYIOIIUN ISl ATOTO YPOBEHb JOCTYIIA,
KOTOPBIH onpezensercs napoieM (moapooso B m. 1.6.1.13).
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1.6.1.10 Hu¢posoii ocuunsiorpad

Hudposoii ocummnorpad UCTIONb3yeTCs IS AETAIBHOTO U3YUYEHUSI H3MEHEHUS TapaMEeTPOB CETH
B aBapUHHOM pexuMe. YCTpoicTBO oOecreunBaeT 3aluch OCHUJUIOIPAMM BCEX AaHAJOTOBBIX U
JMCKPETHBIX CHTHAJIOB BO BHYTPEHHIOIO (idmI-namstb. B oObeM 01HOM OCHMIIIIOTpaMMBI BXOZST
3HAQYEHMSI BCEX AHAJIOTOBBIX U JUCKPETHBIX CUTHAJIOB.

[Tyck aBapuitHOTO OcIuiorpaga MOXKHO 3alIpOrPaMMHUPOBATH MO COOBITUSAM, TPEACTABICHHBIM
B [TPUJIOXKEHNUN . Cromcok coObiTHii (Macka OCHMJUIOTPaMM) MEHSETCS B 3aBHCUMOCTH OT
CEPBUCHOM YCTAaBKH IO TUITY IPUCOEIUHEHHUS.

Bp160p myckaromero curHajiga OCyIIECTBISIETCS B «MAacKe OCLMILIOTPaMM» 4Yepe3 TEPMUHAT BO
BKitagke «IIpoTokonsl, ocuumuiorpammel». B ciiydae BeiOOpa Gojiee OJHOTO MYCKAaIOILIEro CHUTHala
YCTPOHCTBO OYyAET MPOU3BOIUTH 3aMUCh OCHIIUIOIPAMM IIPU MOSBICHUH JI000T0 U3 COOBITHH.

JUIMTeNbHOCTh OCHWIIIOTPaMMBI  Iiporpammupyemasi. OOiiee BpeMsi 3alUCH  COCTOUT W3
JUIMTEJIBHOCTH IIPENABAPUIHON U aBAPUMHOM 3aIHCEH.

JlJis HaCTPONKU JJIUTENBHOCTH OCHIJLIOTPAaMMbl HEOOXOAMMO yKa3aTh YaCTOTY AUCKPETU3ALUU
(mwar ocrmorpadupoBaHusi) ¥ JUIUTEIBHOCTh aBAPUITHOMN 3aIKCH, TIPH 3TOM YCTPOMCTBO OTOOpPa3UT
JUIUTEIBHOCTh TPEAaBAPUHHON 3alMUCH W KOJMYECTBO OCHHIUIOPAMM, OTPAaHUYEHHBIX O0BEMOM
¢mm-namsata.  Hactpoiika UIMTENbHOCTH  aBapUWHOW 3alMCH M YacTOTHI  JUCKPETHU3ALUU
ocHuiIorpaMM npousBoaurcs yepe3 [IY B MeHIo «YCTaBKU CEpBHUCHBIE» WIIM BO BKJIAAKE «Y CTAaBKU»
TepMUHaja. Y CTaBKU 110 YacTOTe AUCKpeTusamuu: 126, 63,42, 31, 25, 21, 18, 15, 14,

3aBHCHMOCTh HACTPaMBAEMbIX XapaKTEPUCTUK TMOKa3zaHa B Tabmuie 1.6.7, B KOTOpO# MoKa3aHbl
3aBUCUMOCTH TOJIBKO JJISi MAKCUMAJIBHOW 1 MUHUMAJIbHOM JUTUTEIBHOCTH aBAPUITHOM 3aIUCH.

CkaunBaHuE OCHWUIOTPAaMM IPOM3BOAUTCS 4Yepe3 TEPMUHAI IO IOCJIEA0BATEIbHOMY
untepdeiicy RS485. Ilpm ckaumBaHMM TPEIYCMOTPEHAa BO3MOXKHOCTh 33aJaHHS  OTpe3Ka
OCLIUJUIOTpaMMBI U (hopMaTa BBIBOJIA IMUCKPETHBIX M aHAJIOTOBBIX CUTHAJIOB.

[IpenycmoTpeHa BO3MOKHOCTb IPUHYAUTEIBHOTO ITYCKA OCHUIUIONPAMMBI YEPE3 TEPMHUHAL.

Tabmuna 1.6.7 — XapakTepucTuku upoBoro ocuuiuiorpada

3anaBaeMble napaMeTpbl PaccuutbiBaemMble nmapamMeTpbl
Yacrora
JAnuTeabHOCTH
AHCKpPEeTH3aALMH, JlnuTebHOCTD . KoauvecTBO
N npeaaBapuiiHoi
KO0JI-BO TO4YEK Ha aBapuiiHON 3amucw, ¢ OCHMJIJIOTPaMM, IIT
3anMcH, ¢
nepuoj
7,111 13
126 0.761 0,020 135
14,222 13
63 1,523 0,041 135
21,333 13
42 2,285 0,061 135
28,444 13
31 3,047 0,083 135
35,555 13
25 3,809 0,103 135
42,666 13
21 4,571 0,123 135
49,777 13
18 5,333 0,144 135
56,888 13
15 6,095 0.173 135
64,000 13
14 6,857 0.185 135
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1.6.1.11 Peructpartop co0bITHIi

Jiis ¢ukcanMy NaHHBIX, UCIIOJIb3YEeMBIX TPU aHAIU3e aBapuil M HEUCIPABHOCTEH B CETH, B
YCTPOMCTBE MPEIyCMOTPEH PETUCTPATOP COOBITHHA. B 3aBUCHMOCTH OT MPOU3OMIEANIETO COOBITHS
peructparop GopMHpPYET COOTBETCTBYIOIIHIA TPOTOKOJT:

® [IPOTOKOJI 3aIUT (CpabaThIBAaHUE 3AIINT);

® T[IPOTOKOJI COOBITHH (IITaTHBIC NCUCTBUS);

® IIPOTOKOJ M3MECHEHUS YCTABOK;

® CYTOYHBII IMPOTOKOI.

CkaunBaHuW€ TIPOTOKOJIOB IPOM3BOAUTCA C IOMOIIbIO KHONKM «CkauaTb Bce» B
COOTBETCTBYIOLIEH oOsiacT TepmMuHana. Ha BpeMs ckauMBaHMs MAalKH IPOTOKOJA BO3MOXKHOCTb
CKAuMBaHUS IPYTroil OIOKUPYETCH.

Be10op HOMepa npoTokojia M IPOCMOTP BCeX 3a(UKCHPOBAHHBIX ApaMETPOB MPOU3BOJUTCA C
nomouisio I1Y B Mento «KypHan coObiTuii» mim uepe3 TepMuHal Bo Bkiajke «IIpoTokosbl 3ammr» u
BKJIagKe «[IpoTOKOIIBI, OCHMILIOrpaMMBD».

VY CTpoiCTBO MO3BOJIAET COXPAHSTH 10 128 mpoTOK0JIOB Kaxkaoro Bujaa. [1pu 3anonHeHnu namstu
YCTPONCTBO MPOU3BOIUT 3aIIUCh HOBOTO COOBITUS HA MECTO CAMOT'0 PAHHETO.

1) TIIporokoJsl 3amuT (cpabaThIBaHKUE 3aIIMT).

[IpoTokon 3ammT GopMHUPYETCST B MOMEHT (DUKCAIIMH YCTPOMCTBOM aBapHIHOTO INMpu3HaKa. B
YCTPOMCTBE MpeaycMOTpeHOo InecTh rpymnmn aBapuidHbix npusHakoB (ITPMJIOXEHUE 3). Coucok
aBapUMHBIX IPU3HAKOB MEHSETCS B 3aBUCUMOCTHU OT CEPBUCHOM YCTaBKH I10 TUITY IPHUCOEINHEHUS.

B mportokone oTtoOpaikaroTcs Bce TEKYIIME MapaMeTpbl CETH, COCTOSHHE BCEX PErHUCTPOB
3alUThl M JUCKPETHBIX BXOJOB/BBIXOJIOB C (UKcanuell JaThl U BPEMEHM Ha MOMEHT aBapUilHOrO
MpU3HAKA.

2) TIpotokoisl coobrtuii (IITaTHbIe NSHCTBHS).

B mporokone otoOpaxkarorcs coObiTHS ¢ ¢uKkcauei crnocoba H3MEHEHHs (Hampumep,
KBUTHpOBaHHe uepe3 TY uiam odmcTka cueTdnka mMoTouyacoB uepe3 I1Y), mapons moctyma, #aTel
BpeMeHH. CTIICOK COOBITHI MEHSIETCS B 3aBUCHIMOCTH OT CEPBHCHOHN YCTaBKH 10 THITY TIPUCOCTUHCHUS
u nipeacrasned B [IPUJIIOXXEHNUUA .

3) [IpoTOKOIIBI M3MEHEHHS YCTABOK.

YcerpoiicTBo hopmMHpyeT MPOTOKOJ IPU U3MEHEHUU JIFOObIX HACTPOEK OJI0OKAa M YCTABOK 3allUT.
ITpu sToM oToOpakaeTcs cTapoe M HOBOE 3HAUEHHE YCTaBKH, JaTa W BpeMs HM3MEHEHHs, CIoco0
M3MeHeHus ycTaBku uin Hactpoiiku (TY wnu [1Y), mapons noctyna.

4) CyTouHbIe IPOTOKOJIBI.

[Tporokon hopmupyercs yepes kaxasie 24 gaca ¢ 00:00:00 mo 23:59:59. Ilpu 3TOM yKa3bIBaeTCs
JaTa W BpeMs HAYaIbHOTO M KOHEYHOIO MOMEHTAa CYTOYHOTO IPOTOKOJIA, C IeTbi0 (DUKcamuu
CTaTUCTUKH TIepe0OeB MHUTAHHUS 3a CYTKH. 10 €cTh, €CITU CYTOYHBIH MPOTOKON 3a(UKCUPOBAH C
00:00:00 mo 09:12:35, To ocTalbHOE BpEeMsI YCTPONCTBO HAXOMIIOCH O0€3 MUTaHUS.

B cyTounbIX MpoTOKONIaX 0TOOpakaeTcsi MOTpeOIeHNE ANEKTPOIHEPTUH, JUTUTETHHOCTh HATMYHUS
MUTaHUS OJIOKa, KOJMYECTBO BKIIOYCHWH M aBAPUHHBIX OTKIIOYCHHH KOMMYTAIIHOHHOTO aIllapara,
JUTUTETHHOCTH BKIIFOUEHHOT'O COCTOSTHUS BBIKJTFOUATEISI.

1.6.1.12 Onucanue pyHKIUIi TeJieynpaBJieHusi, TeJleu3MepeHusi H TeJeCUTHAJIN3AIUN

YCTpolCTBO TNO3BOJIAET IEpPENaBaTh TEKYIIME IapaMeTpbl CETH, AMCKPETHBIE CHUTHAJIBI,
IPOTOKOJBI  JAHHBIX, OCLWUJIOTPaMMBbl, HMH(OPMAIMIO O COCTOSHUM OJOKa M  yINpaBiATh
KOMMYTAallMOHHBIM anaparoM I0 nocienoBaTesnbHoMy kaHany ACY TIL

B ycrpoiicTBe mpeaycMoTpeHO nBa mocieaoBaTeNbHBIX nHTEepderica: RS485-2 neobxoaum s
cBs13u 610Ka ¢ mynbroM uaaukanuu wim ¢ [K, RS485-1 — s ceszu ¢ ACY TIIL

( 1
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Tpernit mocnenoBarenbubiit uHTEpdeiic CAN HEoOX0aUM 715 CBSA3H OJIOKOB MEXTY COOOM.

Bo3MOXXHOCTh HAcTpaWBaTh aJipec yCTPOWCTBA M CKOPOCTh Tepeaadd HHPOpMAIMH B CETH
ModBUS peanuszoBana uepe3 [1Y B pasmene «YCTaBKM CEpPBUCHBIC» M Yepe3 TEPMHUHAT BO BKIIAJKE
«Y CTaBKN».

Jlnama3oH peryJaupoBaHHs yCTaBOK ajapeca ycrpoiictsa B cetu ModBUS ot 1 g0 246 ¢ miarom 1.
VYcraku o ckopocti B cetd ModBUS [60x]: 4800, 9600, 19200, 38400, 57600.

Tabnmuma aapecoB manubix s ompoca ycrpoiicte MK3IT 8 ACY TII npuBenena B «Kapre
namsatd MK3II-3», koTopasi mpenocTaBiseTcsi KOMIIAaHUEH-TIPOM3BOAUTEIIEM OTNIEIBHO TIO 3ampocy
3aKa3zyuKa.
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1.6.1.13 Yuet pecypca BbIKJIHOYATEIS

B ycrpoiictBe mnpenycMoTpeHa (YHKIMS y4deTa OCTaTOYHOTO pecypca BBICOKOBOJIBTHOTO
BBIKJIIOUATENIS 110 KaXXI01 (ase.

CpaboTaHHBbIll pecypc OTpakaeT CTElEHb HW3HOCA JeTajled M y3J0B KOHKPETHOW €IUHUIIbI
obopynoBanus. [Ipu 3TomM o cpaboTaHHBIM KOMMYTALIMOHHBIM PECYPCOM BBIKJIIOYATENS] IOHUMAIOT
CTENIEHb M3HOCA JyrOracUTENbHON KaMephbl, a MEXAaHWYECKHI pecypc XapaKTEpU3yeTCsl YHCIOM
LUKJIOB BKJIIOUYEHHE - [ay3a - OTKIIOYEHHE, BBINOJNHAEMBIX Oe3 Toka B rIiaBHOM wnenu. Ilog
OCTaTOYHBIM PECYPCOM IMOHMMAIOT OCTAaTOK pecypca BBIKJIIOUATEINs IOCIIE ONPEACIECHHOrO Iepruoa
9KCILIyaTalMy U YUCIIa ONepalfil 10 OTKJIIOYEHHUIO U BKIOYEHHUIO Harpy304HbIX TOKOB U TOKOB K3.

MexaHuuecknil pecypc 3aJacTcs B IACHOPTHBIX JAHHBIX Ha BBIKJIIOYATENb, M, TaK KaK €ro
BEIMYMHA XapaKTepu3yeT paboTy BBIKIIOUYATeNss 0e3 TOKOBOW HArpys3kKu, TO HET HEOO0XOAWMOCTH
YYUTBIBATh €r0 3HAYCHUE.

KoMMmyTannoHHblli pecypc 3aiaeTcss B NACHOPTHBIX JaHHBIX B BHUJE KPHUBBIX 3aBUCHUMOCTHU
JOIIYCTUMOTI'O YHCJIa OTKIIIOYEHHUH OT BEJIMYMHBI TOKA.
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HOMWHANBHBIA TOK OTKNKIYEHKA, KA

Pucynok 1.6.21 — I'paduk 3aBrCHMOCTH pecypca 1o KOMMYTAIIHOHHON CTOMKOCTH
(aucio nukioB "BO") 0T KOMMYTallMOHHOTO TOKa BeIKII0Yarens BBTD-M-10
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Torma ocraTouHbli pecypc BBIKIIOUATENS UM KPUTEPUM BBIBOJA B PEMOHT MOXHO OINPEAETUTh
I10 CJIEAYIOUIEMY BbIPAXKEHUIO:

N
Roer = 100% — Z AR;, (1.6.10)
i=1
re:
Rocr— ocTaTouHslii pecypc BBIKITIOYATEIS;
ARj — pacxon pecypca 3a 0IHO OTKJIIOUEHHUE;
| — KOJIMYECTBO OTKITFOYCHH.

JlJ11 KOPpEKTHOI OIIEHKH OCTAaTOYHOI'O pecypca HEOOXOAMMO BBECTH B OJIOK 3alUTHI IaHHBIE O
Y3JIOBBIX TOYKaX XapakTEPUCTHUKU, IO KOTOPHIM 3alllTa MOJEIUPYET 3aBUCUMOCTH pecypca OT
KOMMYTallUOHHOTO ToKa (OTMe4YeHbl cTpenkamMu Ha Trpaduke). llpu KaxaoM OTKIIOYCHHUH
BBIKJIIOYATENs 3aluTa (UKCUPYET TOK OTKIIIOUEHHS, BBIUMCISET pacxo] pecypca IO 3aJaHHOU
XapaKTepUCTHKE U POPMHUPYET MPOTOKOI pecypca.

B nporokosie orobpaxarorcs:

e JaTa u BpeMs OTKJIIOYCHUS,

MPUYMHA OTKIIOYCHHUS;

TOK OTKJIFOUEHUS 0 KaXKIoi (a3e;

pacxoj pecypca o Kaxjoi ¢ase;

OCTaTOYHBIN PECypC BBIKIIFOUATEIIS M0 KX 101 dase;
001l pacxo pecypca 1mo Kaxaou ¢ase.

CkaunBaHHME TIPOTOKOJIOB TIPOM3BOAMTCA C IIOMOIIbKO KHONKM «CkadaTb Bce» B
COOTBETCTBYIOLIEH 00IaCTH TEPMHUHATIA.

JUis MCKIIIOYEHMs] CO3/[aHUsl MPOTOKOJOB HEMH(POPMATUBHOIO XapakTepa, TO €CTh KOTJAa
OTKJIFOUEHUS BBIKJIIOYATENS] C TOKOM Harpy3Ku He NMPUBOAMT K CYILIECTBEHHOMY M3MEHEHHIO pecypca
(coTble M THICSYHBIE JOJM MPOLEHTa), HEOOXOIUMO BBECTH YcTaBKy "TOk cpabaTbIBaHMs NMPOTOKOJIA
pecypca BB". IIpu Toke OTKIIIOUEHHS] HUXKE YEM JlaHHas yCTaBKa IMPOTOKOJ pecypca popMUPOBATHCS
He Oyner. PekomeHnnyercs 3ajaBaTh JaHHYIO YCTaBKy B paiioHe 20% OT HOMHHAQJIBHOTO TOKa
OTKJIFOUEHUSI.

Tabnuma 1.6.8 — BBomumble mapaMeTpsl 1sl OIIeHKH pecypca BB

HaumenoBanue napamerpa 3HayeHune napamerpa
HoMmuHanbHBIN TOK OTKIIOYCHUS, A 100 - 60000
Pecypc mpu HTO, miukiios 110000
Homunansueiii Tok BB, A 1-20000
Mexannueckuii pecypc BB (konudecTBo oTKIIIOUEHUN TPU HOMUHAIIBHOM 11000
TOKE BBIKJTFOUATEs ), THICAY LIUKIIOB
Tok cpabatbiBaHMs IpOTOKOIA pecypca BB, A 120000

B ycTpoticTBe mpeaycMoTpeHa BO3MOKHOCTh OOHYJICHHS CUeTUYMKOB pecypca BB. [{ns ounctku
HEOOXOIUMO HMMETh COOTBETCTBYIOUIUI [Jii 3TOTO YpPOBEHb JOCTYMa, KOTOPBIA OMpeaeNsieTcs
napoJjem.
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1.6.1.14 Ipyrue ¢pyHKuuun

1) @yHKIMS aBTOMAaTH4YECKON KOPPEKLIUH YacOoB.

[TpuHIMO (QYHKIUM 3aKiIoyaeTcs B ABTOMATHUECKOM I0100pe KO3 UIMEHTa KOPPEKLUU
yacos. [Ipu nananke yepes IIK numu I1Y B ycTpoiicTBE BBICTaBIIsIETCA BPEMS, KOTOPOE IIPUHUMAETCA 32
stanoHHoe. Ilocne ycraHOBKM BpeMeHHM BBOAMTCSA (YHKIMs KOppeKuuu yacoB. B oObeme mepsoro
NpOPUIAKTUYECKOTO KOHTPOJIA (MM JPYroro KOHTAaKTa C YCTPOWCTBOM) B YCTPOWCTBE IMOBTOPHO
YCTaHaBJIMBAETCS BPeMs, M €CIIM OOHApYKMBAETCS pa3HULA MEXY 3TAJIOHHBIM M BTOPUYHO 331aHHBIM
BpEMEHEM, TO IPOUCXOAUT pacueT Ko3((UIHMEHTa KOPPEKLMU YacoB, KOTOPbIA B JajibHeiIeM
KOMIICHCUpPYET BpeMeHHoe orimuue. [locrme pacuyera kodd@uireHTa KOPPEKIHH 4YacoB (DyHKIUSL
aBTOMaTH4YeCKH BbIBOIUTCA. [Ipn HE0OX0aMMOCTH TaHHAs ONLUS MOXKET ObITh BBE/IEHA IOBTOPHO.

B citydae oTkiroueHHON (YyHKIIMN aBTOMATHYECKONW KOPPEKIIMU 4acoB KOA((UIIMEHT KOPPEKIIUU
3agaercsa ycraBkoil. JloctymHel yctaBku ot O go 63 c¢ marom 1. YcraBke 32 COOTBETCTBYET
HOMMHAJIBHBIM X0J1 BHYTPEHHUX YacoB, yCTaBKe 0ojiee 32 — yBeJIMUEHHE CKOPOCTH BHYTPEHHUX YacoB,
MeHee 32 — yMEHbIIEHUE CKOPOCTH.

Bxitouenne/otkintoueHne  (yHKIMKM ABTOMATHUECKOW KOPPEKIMM YacoB, 3aJaHHUE YCTaBKH
KO3 pHLIMEeHTa KOPPEKLUU IPOU3BOIUTCS ¢ MOMOIIbI0 ITY B MEeHIO «Y CTaBKU CEpPBUCHBIE» WU Yepe3
TEpMHUHAJI BO BKJIAJIKE «Y CTaBKN».

2) Yposuu gocryna (Y ).

B ycrpoiictBe npenycmoTpeHo Tpu ypoBHs noctyna: Y1 - musmmil, Y2 - cpennnii, Y3 -
BBICIIMH, B 3aBUCUMOCTH OT BBEJICHHOI'O I1apOJIs OIIPEAEIISAECTCA YPOBEHB JOCTYIIA OIlepaTopa.

IlepBBlii ypOBEeHb JOCTyla aKTUBU3MPYETCS LIECTBIO MAPOJISIMU, BTOPOM — ISITHIO IApOJISIMH,
TPETU ypPOBEHb JOCTyNa AKTUBU3UPYETCS TOJBKO CEPBUCHBIM IMapoyieM. 3aJaHue U H3MEHEHHE
naposieit ans aktuBauuu YJI1 m Y2 MoxeT OBITh OCYIIECTBIEHO TOJBKO Ha TPETHEM YPOBHE
JOCTYIIA.

WNudopmanus 06 nu3aMepseMbIX apaMeTpax U yCTaHOBJICHHBIX HACTPOIMKaX SIBISETCS OTKPBITOM,
€e MPOCMOTP OCYHIECTBIIIETCS O€3 BBO/IAa ApOJIeH.

Ecnn nactpoiika nponsBogutcs dyepes IIY, To maposis BBOAUTCSA OAWH Pa3 B KaXIOM pasfeiie
OCHOBHOT'O MEHIO IPU U3MEHEHUH KaKOoro-110o rnapaMerpa JaHHOTO pasjiena.

Ecnu HacTpoiika MpOM3BOAUTCS Yepe3 TePMHHAJI, TO Mapojib HEOOXOIMMO BBECTH OJUH pa3,
MIpe/IBAPUTENILHO HaXKaB KJIABUILY «Y CTaHOBUTH JOCTYI» B BepxHeM padbodem moie I10. YcrpoiicTBo
aBTOMAaTHYECKH 3alpelaeT JIOCTYI, €ClU MPOCTOi mporpammsl 0e3 paboThl ¢ Heil coctaBiseT Goiee
JBYX MUHYT.

BosmoxHOCTH onepaTopa ¢ NEPBBIM YPOBHEM JIOCTYIIa MUHUMAJIBHBI:

® 33/IaHME U U3MEHEHNE YCTaBOK 3alllNT;

® OYHCTKAa IPOTOKOJIOB 3aIlIUT, COOBITUMN, U3MEHEHHS YCTaBOK, CYTOYHBIX IPOTOKOJIOB;

® YCTAaHOBKA U U3MEHEHHE JIaThl U BPEMEHHU.

Jns onepatopa ¢ Y12 kpoMe BO3MOKHOCTEM, MPEICTaBICHHBIX BBIIIE, JOCTYITHO:

® 3MEHEHHUE CEPBUCHBIX YCTaBOK;

® U3MEHEHWE HOMUHAJBHBIX NMEPBUYHBIX TOKOB MPUCOEAUHEHUS IJIs MEPBOM M BTOPOU TPy
yctaBoK lgomi ¥ lpomz, MakcMManmbHOTO 3HAYEHHUsT TOKA HYJIEBOW MOCIEAOBATEIHHOCTH
3lomax KO3 duEeHTOB TpaHchopManuu TpaHCHOPMATOPOB TOKA, TPaHCHOPMATOPOB TOKA
HYJIEBOU MOCIIe0BATENLHOCTH, KOX(PDUIIUESHTOB IPUBEACHNUS,

® HacTpoiika MACKH ocruiorpadupoBaHus u BO3MOKHOCTh OCYIIIECTBIICHUS
NPUHYAUTEIHHOTO ITycKa ocuusuiorpada;

o HaCTpOfIKa AUCKPCTHBIX BXOAOB U BBIXOJAHBIX PCJIC,

¢ H3MCHCHHC IapaMCTPOB B AJITOPUTMC JIOTUKU OTUATHOCTUKH BBIKJTFOUATCIIA,;

® HAcTpoiika curHasioB «ABapus 1», «ABapus 2», «Heucnp 1», «Heucnp 2».

54

——
| —



Ha pannom Tpethem ypoBHe (Y/I3) moctyma BO3MOXXHO H3MEHEHHE aOCOJIOTHO BCEX
apaMeTPOB U HACTPOEK YCTPOICTBA, KOTOPBIE ONPENENISAIOTCS OIH30BATEIIEM.

3) OyHKIMS caMOIUarHOCTUKH.

B mnpomecce paboThl YCTPONCTBO MOCTOSIHHO BBIMOJHSET BHYTPEHHIO CaMOJUArHOCTHKY C
LEJIBI0 TPEXICBPEMEHHOTO BBISIBIICHUS OIIMOOK B ammapaTHOW WM MPOrpaMMHON dacTH. B ciydae
BBISIBJICHHS] BHYTpEHHEH ommOKu mian HeucnpaBHoctu Ha 1Y Bkmoudaercs ceronuona «Heucnp». B
3aBUCUMOCTH OT BHYTPEHHEH HEHCIPABHOCTH MOTYT OJIOKHMPOBATHCS AITOPUTMBI YCTPOWCTBA M
BBIXOJHBIE peJie.

Buytpennss ommbka otobpakaercs B craryce 0J0Ka, MPOCMOTP KOTOPOTO OCYIIECTBIISAETCS B
paznene «Tekyme napametpsl — Ctatye» I1Y unu Bo Biagke «Tekyiue mapameTpbl» TepMUHAIA.

Kpome BayTpennnx ommbok B cratyce MK3II oToOpakarorcss HHPOpPMAIIMOHHBIC OUTHI TaHHBIX
(T.e. Hecylue TOJIBKO MH(OPMALMOHHYIO HArpy3Ky), HE BBI3bIBaIOIIME CpabaThIBaHHE CBETOIHOJA
«Heucnp» wa I1Y u pukcupyromue Takyro HHPOPMALUIO KaK, HAPUMEp, 3alIUCh OCHUIIIOTPAMMBI,
cTupanue GIAILI-MaMsITH U T. 1.

Crmcok cratyca 0Jioka ¢ pacmu@poBKOW OWUTOB, MOCIECACTBUSIMU ISl paOOTHI YCTPOHCTBA U
MOPSAIKOM JICWCTBUIN MIPU MOSIBJICHUH HEUCIIPABHOCTEH npuBezeH B Tadnuie 1.6.8.
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Mopsinok nericTBuM

Ne | HaumenoBanme Pacmmmgposka HocaencrBust MPH NOSIBJIEHUH
HEeHCIIPABHOCTEH
1 | HeucnpaBHOCTH HewucnpaBHocth HeBo3morkHa 3anuch 3aMeHa WJIX PEMOHT
Flash namsITu U CKaunMBaHUE YCTpOHCTBA
OCHIMJUIOTPaMM
2 | HeucnpaBuoctes | HencnpaBuocts wacoB | Ilpekpamiena padora 3aMeHa UM PEMOHT
RTC peanbHOTO BPEMEHU yacoB. HeB03MOkHO yCTpoOHCTBa
CKauMBaHUE
IPOTOKOJIOB
3 | Ommbka [ToTeps nanHBIX HeBo3morkHa 3anuck OuncTuTh
CRC1 FLASH, WHULMAIN3AU UIS YA CKauMBaHUE MaMsTh Yepes
CRC2 FLASH JOCTYyTIA K OCIIIJLIOTPaMM TEPMHUHAJ BO BKJIAIKE
ocLUJUIOrpaMMam «[Iporokousl,
aMsITH OCIMIJITIOTPAMMBD)
4 | OmmOka OmmOka KoHTpoIbHOU | BiiokupoBka paboThI Ilepe3anate cepBUCHBIE
CRC3 UZO CYMMBI OCHOBHOTO BCEX aJITOPUTMOB. YCTaBKHU U YCTaBKU
0JI0Ka yCTaBOK BosBpar Bcex pene 3alHAT
5 | Ommbka Ommbka KoHTpoIbHOU | BriokupoBka paboThI [lepenacTpouTh KaHaJbI
CRC4 UZD CYMMBbI JUCKPETHBIX BXOJIOB. n3MepeHus,
JIOTIOTHUTEIHHOTO BosBpar Bcex perne JTUCKPETHBIE BXObI U
0JI0Ka YCTAaBOK BBIXOJIBI
6 | Omubka Ommbka koHTposbHOU | He Bimsier Ha paboTty O4YUCTUTH CUETUUKHU
CRCS cueT4nkoB | CyMMBI CYETYHKOB yCTpoiicTBa 3alIUT BO BKIIAJIKE
cpabaThIBaHUs 3AIIUT «ITpoTOKOIIBI 3a1IUT»
7 | Ommbka Ommbka popmara Hesepnas nata/Bpems. | 3agath qaTy u BpeMs
JaTbl/BpEMEHH JaThl 1 BpEeMEHH duxcanus Bcex
COOBITHH ¢ OIIMOOYHON
JIaTOM ¥ BpeMeHeM
8 | Ouncrka crapoit | dukcanus mporecca He Bnusietr Ha paboTy
OCLIMJIOTPAMMBI | OYMCTKH CTapOu YCTpOMCTBA
OCHMJIJIOTPaMMBbl
9 | HencnpaBHOCTH Hewucnpasaocts brnokupoBka Coo0muTh KOMIaHUU-
AT KaHaJIOB U3MEPEHUs JITOPUTMOB, MIPOU3BOIUTEIIO ISt
YCTpPOHCTBA OTIMPAOIIUXCS HA 3aMEeHBI WJIK PEMOHTA
JTaHHbIE ycTpoiicTBa
MOBPEXICHHOTO KaHaja
U3MEpEHUs
10 | Ommb6ka CRC COoit 3aBOJICKHX Kananber m3mepenus 3aMeHa U PEMOHT
3aBOJICKHX HACTPOEK KaHAJIOB MOTYT paboTaTh ycTpoiicTBa
HACTPOEK W3MEpEHUs HEBEPHO
11 | Ommb6ka CRC COoit 3aBOJICKHX Boixognsie pene MoryT | 3aMeHa UM PEMOHT
YCTaBOK pere HACTPOEK BBIXOJIHBIX paboTaTs HEBEpHO YCTpPOHCTBA
pesne yCTpoucTBa
12 | Ocummtorpadu- | @ukcarus nporecca He Bnuser Ha paboty
poBaHue 3aIIUCHU YCTPOMCTBA
OCLIMJUIOTPAMMBI
13 | Ouncrka dukcamus mporecca He Bnusier Ha paboty
FLASH OUYHCTKU NaMsTU YCTPOMCTBA
14 | TectupoBanue dukcanus nporecca He Bnusier Ha paboty
FLASH TECTUPOBAHUS NTAMATH | YCTPOMCTBA

B ta6mure 1.6.9 otoOpaxensr 6uThl HeucnpaBHocTel «Cratyca ALITy.
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Tabmuma 1.6.9 — Cratycusie Outsl HencnpaBaHoctu AT

Ne i HaumeHoBaHue Pacmmmgposka
1 Heucnp «la Tounsiin HeucnpaBHOCTh TOYHOI'O KaHaja U3MEPEHUs TOKa |a
2 Heucnp «lg Tounslii» HeucnpaBHOCTh TOYHOTO KaHa1a U3MEpEHus Toka g
3 Heucnp «lc Tounbriiy HeucnpaBHOCTh TOYHOIO KaHaj1a U3MEpPEHUs Toka lc
4 Heucnp «31y TouHbI1i» HeucnpaBHOCTh TOUHOTO KaHana usmepeHus Toka 3o
5 Hewncrp «la rpyObrii» HeuncnpaBHOCTh TpyOOTro KaHajga u3MepeHus Toka la
6 Heucnp «lg rpy0Oslii» HewncnpaBHOCTh rpy0oro kaHaixa u3MepeHus Toka lg
7 Hewucnip «lc rpyOslii» HewncnpaBHOCT IpyOOTro KaHajga u3MepeHus Toka ¢
8 Hewucnp «3 1o rpy0s1ii» HewncnpaBHoCTh rpy0oro kanana uaMepenus Toka 3y
9 Heucnp «Upp» HeucnpaBHocTs Kanana usmepenus HanpsokeHus Uag
10 | Heucnp «Ugc» HewncnpaBHoCTh KaHasia u3mepeHus: HanpsokeHus: Ugc
11 | Heucnp «3Up» HeucnpaBHocTh kaHana n3mepenus Hanpsbkenus 3Ug
12 | Heucnop «/131» HewncnpaBHocTs kanasia usmepenus uenu /131
13 | Heucnp «/132» HeucnpaBHocTh kaHana u3mepenus nenu /(32
14 | Heucnop «/133» HewncnpaBHocTs kanasia u3mepenus nenu /(33
15 | Yacrora Kanan Nel HeucnpaBHOCTh KaHaa n3MepeHus 4acToTbl Nel
16 | Yactora Kanan No2 HewncnpaBHOCTh KaHas1a n3MEpEeHUs 4acTOThI No2
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1.6.2 ®yHKUUH BBOJHOI0 NPUCOETUHEHUS
1.6.2.1 Onucanue GyHKUMA 3aIIUT

1) MakcumanbHas TokoBas 3aumra (MT3).

[Tpunuun aelcTBusl, 0COOCHHOCTH, NapaMeTpbl cpabaThIBaHUs MpeICTaBiIeHbl B onucanuu MT3
s MK3II-OT (m.m. 1.6.1.1).

OTtnuunTenbHOM 0coOeHHOCThI0 MT3 BBOJHOrO BBIKIIIOYATENS SIBJISETCS TO, YTO B aJrOPUTME
OTCYTCTBYIOT (YHKIMH «3amper myckay, «Tsbkensiid myck» u MT3-3 ¢ uHTErpaibHO-3aBUCUMOMR
XapaKTepUCTUKON CpabaThlBaHUs, 4YTO OOYCIOBICHO HX HPUMEHEHHEM TOJIBKO Ha OTXOIAIIMX
IIPUCOEANHEHUSX JJIS 3aLIUT JIEKTPOABUTATENIEH.

2) MT3 ot 3ambikanuii Ha 3emitto (33).
[IpuHIMn JelCTBUS, OCOOCHHOCTH, MapaMeTpbl cpadaTbiBaHus M (DYHKIMOHAIBHAs CcXeMa
(pucynok 1.6.3) mpezacrasiens B onucanuu 33 aist MK3IT-OT (.. 1.6.1.1).

3) amta MUHUMaIbHOTO Hanpsokerus (3MH).
[IpuHuun neWcTBUs, OCOOEHHOCTH, HapaMeTpbl cpaOaThIBaHUS W (PYHKIMOHAJIbHAs cXema
(pucynok 1.6.8) mpezacrasiens B onucanuu 3MH anst MK3I1-OT (.o 1.6.1.1).

4) Jlornueckas 3amura muH (JI3MI).

OyukunonanbHas cxema JI3II npencrapnena na pucynke 1.6.21.

[TyckoBoii opran toka JI3IL BBomHOTO BBHIKIIOUATENsl cpabaThIBaeT MPH MPEBHIIIEHUN TOKA B
mo6oii u3 a3 3aganHoi yctaBku u popmupyet curnan «Ilyck MT3».

OTkiIr0YeHHE BBOJIHOTO BBIKJIHOYATENS MPOUCXOIUT MO HCTEUEHUH PETYIUPYEMOU BBIIEPIKKU
BpeMeHHu «Tcp 3 B citydae Hanuuust curHana «Ilyck MT3y, orcyTcTBUM GIOKMPOBKU OT YCTPOUCTB
orxoasammx mnpucoeanHeHu (otcyrcrBue curHana «[lyck JI3I»), oTcyrcTBUM OJOKUPOBKH OT
3alIUThI CEKIIMOHHOTO BhIKMouaTens (curHan «llyck JI3II CBy») u Hamuuuu pa3penaronero curuana
(curnan «Paszp JI3L»). B 3aBUCUMOCTH OT NMPOEKTHOM CXEMbl MOJKIIOYEHHS YCTpOICTBa CUTHAI
«Pasp JI3II» MOXeT MCHOIB30BaThCS KaK pa3pellarolllMi CHTHAJ OT KJHOo4Ya YIpaBIEHHsS WIN Kak
CUTHaJI, KOHTPOJIUPYIOIIMI HaIure HanpskeHus Ha muHkax JI3II.

BBoa/BiBOsl myckoBoro opraHa u BbeixogHod wnenu JI3I npousBoaMTCS MPOrpaMMHBIMH
nepexitouarensimu B10/B27 cooTBeTcTBeHHO.

J|=
la 1
B10
J| >
1B ! Myck MT3
gl
lc
Paap 13U &
B27  1¢pnaw
Myck MT3 7
- e N3
Myck N3LL 1
—

Inx | Myck N3W CB

Pucynok 1.6.21 — ®ynkimonansHas cxema JI3II

5) Jlyroas 3amura (/13).
[TpuHnun nefcTBrs 1 TapaMeTphl cpadaThiBaHuA npeacTaBieHsl B onrcanuu 3 mist MK3II-OT
(mm. 1.6.1.1).

58

——
| —



1.6.2.2 Onucanue GpyHKIHUI AaBTOMATHKH

1) YcrpoiicTBo pe3epBupoBanus npu oTkase Beikmoudarens (YPOB).

[IpuHnun nedcTBUs, OCOOCHHOCTH, MapaMmeTphbl cpabaTbIBaHUS MPEICTABICHbI B OMHMCAHUU
YPOB pmns MK3I1-OT (m.m. 1.6.1.2).

Paznuune B anroputmax YPOB BB u OT 3akimiodaeTcss B CUTHajdaxX, y4acTBYIOLIMX B
dopmupoBanuu curaana «Ilyck YPOBy.

dynknuoHanbHas cxema YPOB npencrasnena Ha pucynke 1.6.22.
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Pucynok 1.6.22 — ®dynknuonansHas cxema YPOB BB

2) ABroMatuveckoe oBTopHoe BkatoueHue (AITB).

B amroputme AIIB BB B omnumune or AIIB OT orcyrcTByer unemb mycka mo (akry
cpabareiBanusi AUP, B ocTambHOM, MPUHIHUI ACHCTBHS, OCOOCHHOCTH M MapaMeTpbl cpabaThiBaHHs
COBIIAJIAIOT.

3) OTkiIr0YeHHE OT BHEIITHUX 3allluT.

[Tpuniun neWcTBUs, 0COOEHHOCTH, MapaMmeTpbl cpalbaThiBaHUS W (PYHKIMOHAIbHAs CXeMa
(pucyHok 1.6.13) mpencraBiieHbl B ONMMCAHUH OTKIFOUeHHs OT BHemHHUX 3amuT st MK3IT-OT (m.m.
1.6.1.2).

4) ABTomMaTHuecKoe BKIOUeHHUe pedepsa (ABP).

[MpuHIIMNIHaTBHAS cXeMa TpeicTaBiIeHa Ha pucyHke 1.6.23.

st pabotel anroputMa ABP HeoOxonumo cpabaThIBaHUS TPUITEPA, BXOJ «S» KOTOPOTO CBSA3aH
¢ anemeHToM «M», umeromnM Tpu Bxoxa. Ha mepBelii BXOJ 3TOro 3J€MEHTAa MOCTYNAKOT CHUTHAJIBI
nycka ABP, na Bropoii — «l'otoB ABT», Ha Tpetnii — «Pa3pemenne ABP» ot kitoua ynpaBieHus.
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Pucynoxk 1.6.23 — ®ynknuonansHas cxema ABP BB

ITyckate ABP Moryt cienyroniye curHaist:

«MT3-2» — mpenycmatpuBaer padoty ABP 0e3 BBIIEpX KM BpEMEHH TNPH OTKIIOUCHHU
BBOJIHOTO BBIKJTFOUATENIsl BTOPOH cTyneHsto MT3;

«CamonpousBoabHoe OTKJI» — mpenycmarpuBaer paboty ABP mpu camonpou3BojibHOM
OTKJIFOYEHNHU BBOJHOIO BBIKJIFOYATES;

«PO» — mpenycmarpuBaet paboty ABP npu pydHOM OTKITIOYEHHUH BBOJHOTO BBIKITIOUATEIS;
«Ilyck ABP» — sBisiercsa BBIXOAHBIM CHTHAJOM ITyCKOBOIO opraHa HampsbkeHus ABP,
KOTOPBII (pOopMHUpYETCs IPU CHWKEHUM JIMHEWHBIX HAINPsDKEHUHM HUKe 3a/laHHON yCTaBKH U
OJIOKHpYeTCs IPU HEUCIIPABHOCTSX B LEMSIX HaNpshKeHHs!, cpabaThIBAHUM MTyCKOBOI'O OpraHa
JIBII 1 oTCYTCTBUM HANpsKEHUSI HA COCEHEN CEKIIMH LLIUH;

« otkm» — mpemycmarpuBaeT paboty ABP mpu OTKIIOYEHHMH BBOIHOTO BBIKITIOYATEIIS
BHEIIHEH 3a1uToi, HanpuMep nuddepeHnuanbHON 3aumUTol TpaHchopmaropa.

C BBIXOJa cpabOTABIIETO TPUTTEPA MOAACTCS KOMaH/1a Ha OTKIIIOYEHNE BBOJHOTO BBIKIIIOYATEIIS
(curnan «OTKJI no ABP») u noruueckasi eIMHUIA HA Y€TBEPTHIN BXOJ aneMeHTa «» B 1enu curana
Ha BKIroueHue ceknuoHHoro BuIkmrouarelns «BKJI CB mo ABPy». Ilocie OTKIIOYEeHHS BBOIHOTO
BBIKJIIOYATENSl YCTPOMCTBO MOAAET HAa TpeTuid BXoA neMenTta «y» curnan «OtkimoueHo». Komanaa Ha
BKJIFOYEHUE CEKIITMOHHOTO BBIKITIOYATENST (POPMHUPYETCS MPU OTCYTCTBHM CUTHaIa «UcHmy W HaIW4uu
curHazna «Usctpy.

Kpome Toro, mapammensno curnany «OTKJI mo ABP» dopmupyercs curnan «Heycnemnoe
ABP», ecnu curHan Ha BKJIIOUYEHHS CEKIIMOHHOTO BBIKIIIOUATesst He chopMupoBaiics panee, ueM « T cpp
ABPY», AMAMNa30H peryiaupoBanust kotoporo ot 0 1o 300 cekyHa.

]
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B cayuae ycnemnoro wim Heycnemnaoro ABP tpurrep cOpaceiBaetcst curnanamu «BKJI CB mo
ABP» nnu «Heycnennoe ABP» cooTBeTCTBEHHO.

bnokupoBka anroputma ABP ocymectBisiercs curHanamu «Heucnp 1» ¥ BHEIIHUM CHUTHAJIOM
6nmoxunpoBku «biokupoBka ABP».

BHUMAHHE!!! Jlna pabomvl anecopumma npu camonpou3goivHom omxmovenuu «Camonp
OTKJD» Heobxo0umo nepexmouums 3mom cueHanl 8 yenu Gopmuposanus «Heucnp» na emopyio
epynny (mo ecmwv na «Heucnp 2») coomeemcmeyowum npocpamMmubim nepexaiodamenem.

Paszpemarommii ABP curnan «UBcTp» siBisieTcs BXOAHBIM paspemiaromiuM curtaiom ABP or
O0imoka BB, ycTaHOBIEHHOrO Ha BBOJAHOM NPUCOEAMHEHUH COCEJHEW CEeKLMU IIUH, KOTOPBIN
(dbopmupyeTcs B COOTBETCTBHHU € (PYHKIIMOHAIBHOM cxeMoii Ha pucynke 1.6.24.
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Pucynok 1.6.24 — @ynkionangbHas cxema GpopmupoBanus curnana «Usctp»
JUISL COCETHEN CEKIUU IIHH

Pazpemenne ABP nnst cocemneit cexuum muH Oyner B ciiydae Hamuuusi curHana «Ucm» u
Hanmuus curdana «PIIB». B anroputme paspemienns ABP npenycmorpen konTposs HanpsikeHus 3 U
U HaIpsDKEHUs 32 BBOJHBIM BBIKJIIOUATENIEM depe3 NUCKpeTHBIH BXoA (curHan «UsB»). BBon/BbiBOA
JAHHOM (PYHKUMHU MPOM3BOJIUTCS MPOrpaMMHBIMU mepekiatodarensiMu B31 u B30 coorBercTBEHHO.
Curnan «Hanpsbxenue cexuumn» (Paspemenne ABP aiis cocenneil cexuiny mH) KOHQUTrypupyeTcs: Ha
BBIXOJIHOE pelie, Lielb KOTOporo 3aBoauTcs Ha Bxoxa Oinoka MK3II-BB cocenneil cexiuu muH, s
KOTOpO# 3TOT curHan sipisiercs «UBcTpy».
ITocne BkIIOYEHHUS CEKLMOHHOrO BbIKItouaTens no ABP (mepexmouarens B32 BkiroueH Ha
pucyHke 1.6.25) ycTaHOBUTCS B COCTOSIHUE JIOTUYECKOW €IMHUIBI TPUITEP, BBIXOJI KOTOPOIO CBSI3aH C
nepBbiM BxoaoM sneMeHTa «M» B nenn «OTKJI CB nmo ABP». Ha BTOpoOil BXOJ 3TOrO 31€MEHTa
nocrynaer paspemaromuii curHan «llyck Bo3Bpara», KOTOpbI (opmupyeTcs Npu HaJIU4UU
CJIEYIOLUX CUTHAJIOB:
e «Ucum» — curHain, KOTOpBINA MOATBEPKIaET HAJIMYKE HaNlPsDKeHUs Ha cekuuu nocie ABP;
e «OTKIIOYEHO» — CHUTHaJ, KOTOPBIM (UKCHpPYET OTKIIIOUEHHOE MOJIO)KEHNE BBIKIIIOYATEIS
BBOJIA;

e «UBB» — curHai, KOTOpbIM yKa3blBaeT Ha HalM4KMe HAIpPsHKEHUs Ha MUTarolleM kalese 3a
OTKJIFOYEHHBIM BBIKJIFOYATEIEM BBOJA, WIM HEIOCPENCTBEHHO M3MEpSEMbIe HANPSHKEHUS 10
BBOsa: «Uag 10 BBOJ@» U «Upc 10 BBOAY.
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Pucynok 1.6.25 — @ynkimonanpHas cxema Bo3Bpara nocie ABP

[Ipy mosiBIEHUM HANpsDKEHUS Ha NUTAIOIIEM Kalelle OTKIIIOYEHHOM ceKuuu chopMHUpyercs
curail «Ilyck Bo3Bpara» ¢ peryaupyeMoi BbeIICPKKON BpeMeHHU «Tpo3pp» M MPOU3OMIET BKIKOYEHUE
BBIKJIIOYATENS BBOJA, @ 3aTEM — OTKJIFOUEHNE CEKLIMOHHOTO BBIKITFOYATEIIS.

Takum 00pa3om, aBTOMaTUYECKHI BO3BpaT cxeMbl nocie ABP BO3MOXeH TOJBKO MPU HAIWYUU
KOHTPOJISl HAIIPSDKEHUS HA BBOJHOM Kabene (curHan «UBB) OTKIFOUEHHON CEKIIHH.

COpoc tpurrepa ocymectpisiercs curnaaom «COpoc BO3BpaTa», GOPMHUPYIOIIUMCS 1O CXeMe
«MJIN» curnanamu «Copoc I1Y», «OTKII CB no ABP» u «Heucnp 1».

BBon/BbiBO (pyHKIIMM aBTOMaTH4eCcKOro Bo3Bpara cxembl mnocie ABP mnpousBoautcs
IIPOrpaMMHBIM IlepekiIodareaem B32.

1.6.2.3 Onucanue GpyHKIUHA ynpaBJeHUs

[TonpoOHOE onMcaHve TOTUKY yIIPaBICHUS BBIKITIOYATENIeM MpecTaBiieHo B .. 1.6.1.3.

Jlornka ympasnenust BbikiatouatesieM MK3II-BB  upenTnuHa anroputMy — ynpaBlieHUs
BoiktoyareneM MK3II-OT, 3a uckitoyeHHeM HEKOTOPBIX OTJIMYUH, CBA3AHHBIX C OCOOEHHOCTSIMH
YCTPOMCTBA JUIsl JAHHOT'O BUA IIPUCOEANHEHUS.

1.6.2.4 Onucanue JOrHKHU JUATHOCTUKH BBIKJIKYATE IS

[TonpoOHoe onucanue GpyHKIUNA AMATHOCTUKY BBIKIIIOUATENS MIpeIcTaBieHo B .. 1.6.1.4.

1.6.2.5 Onucanue aJropuTMOB CUTHAJIU3ANNHI

[punmun dopmuposanus ynpasisoomux curianoB «OTKIIL ot 3ammr», «biaok or 3ammTy,
«ABapusi», «Heucnp» u «Bb13oB», omucbiBaembiii B m.u. 1.6.1.5, anamornuen nns MK3II-BB 3a
HUCKIIFOYCHUEM KOJWYECTBA M TUIIA 3aIIUT.

1.6.2.6 Onucanue JOruKH CBOGOIHO MPOrPaMMUPYEMBIX peJie

[Toapo6HOE onrcanue npeacTasieHo B .. 1.6.1.6.
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1.6.2.7 Onucanue GpyHKIU U3MePeHHUS] U PerUcTPaAlUH

[TonpobHoe onrcanue PyHKIMI U3MEPEHUS M PETUCTPAIMH ITpeCTaBaeHo B m.i. 1.6.1.8.

1.6.2.8 Onucanue pyHKuM TeeynpaBiieHUus, TeJIeM3MePEeHUsI U TeJJeCUrHATU3aluu

[TonpoOHoe omnucanue (QYHKIUNA TeICYNpPaBIICHUs, TEICU3MEPCHHUsI M TEJIeCUTHAN3AINN
npeacTasieHo B .. 1.6.1.12.

1.6.2.9 Ipyrue ¢pyHkuun
1) ®yHKIHS aBTOMAaTHYECKON KOPPEKIIMH YacOB.
[Tpunnun neiicTBus GyHKIMU U €€ onucanue noapoOHo mpeacrasieHo B m.a. 1.6.1.13.

2) Yposuu gocryna (Y ).
[TonpoOHoe omucaHue AOCTYMHBIX (YHKIIMOHATBHBIX BO3MOXHOCTEH B 3aBUCHUMOCTH OT Y/|
npencrasicHo B .. 1.6.1.13.

3) OyHKIHS CaMOIUArHOCTHUKH.
[TpunHtmn neficTBus GYHKIMK U €€ ONMCaHue mpeacTaBieHo B m.i. 1.6.1.13.
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1.6.3 ®yHKIUM CEKIMOHHOTO BBIKJIIOYATEJISI
1.6.3.1 Onucanue GyHKUMA 3alIUT

1) MakcumanbHast TokoBas 3amura (MT3).

[IpunHnun aercTBusa, 0COOEHHOCTH, NMapaMeTphl cpadaThiBaHus MpeAcTaBieHbl B onucannu MT3
s MK3II-OT (m.m. 1.6.1.1).

MakcumanbHass TokoBass 3ammra B CB BblmonHena ananornyHo MT3 Ha BBOAHOM
npucoequHeHnn 0e3 ¢GyHkuumi «Tsokenslid  myck», <«3amper IMyCKay, HHTEerpajbHO-3aBHCUMON
XapakTepucTuKu cpadbarpiBanust MT3-3.

2) MT3 ot 3ambikanus Ha 3emitio (33).
[MpuHIMI AeicTBHUs, OCOOCHHOCTH, MapaMeTpbl cpadaThiBaHUs W (PYHKIHMOHAIBHAs CXeMa
(pucynok 1.6.3) mpezacrasiensl B onucanuu 33 aiust MK3IT-OT (.. 1.6.1.1).

3) Jlornueckas 3amuta muH (JI3II).

[IpuHuun pelictBus U napaMeTpbl cpadarbiBaHus npeacrasieHsl B onucanuu JISUI s MK3II-
BB (m.m. 1.6.2.1). B anropurme JI3II mns MK3II-CB mnpenycMorpeHa OJOKMPOBKA 3aIlUTHI MIPU
nosiBiieHuu curHanoB «llyck JI3I1» u «Ilyck JI3IL2» oTxoadmux npucoeqMHEHUH TEPBOM 1 BTOPOH
CHCTEMBI IIIMH COOTBETCTBEHHO (pUCYHOK 1.6.26).

T >
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Pucynoxk 1.6.26 — ®ynkiuonanshas cxema MT3 CB

4) yroas 3amuTta (/13).
[TpuHuMn nefcTBUs U mapameTpbl cpabaTbiBaHus mpeacTaiensl B onucanuu 13 mis MK3II-OT
(mm. 1.6.1.1).

1.6.3.2 Onucanue GpyHKIUH AaBTOMATHKH

1) YcrpoiicTBo pe3epBrpoBaHus pu oTKa3e Bbikiouatesns (YPOB).

[Tpunuun neicTBus, 0COOEHHOCTH, MapaMeTpbl cpadaTbiBaHMUS MPEICTABICHBI B OIMNUCAHUU
YPOB pmns MK3I1-OT (r.1. 1.6.1.2). Otiirume anropuT™MOB 3aKITF0YaETCsl B CHTHAIAX, YYACTBYIOIINX B
¢dopmuposanuu curnana «Ilyck YPOB». Anropurm YPOB CB npeacrasien Ha pucynke 1.6.30.

2) OTKJII0YEHUE OT BHEIIHUX 3allIUT.
[lpuHuun aeicTBus, OCOOCHHOCTH, MapaMeTpbl cpadaTbiBaHHWA W (PYHKLIHOHAJIbHAsg CXeMa
MPECTABJICHBI B OMIMCAHUY OTKJIFOUEHUS OT BHeIHUX 3amuT it MK3IT-OT (m.m. 1.6.1.2).
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1.6.3.3 Onucanue pyHKUUHA ynpaBJjeHUs

[TonpoOHOE onucaHue TOTUKY yIIPaBICHUS BBHIKIIOYATENIeM MpecTaBieHo B .. 1.6.1.3.

Jloruka ympaBiaenusi BoikatouareniemM MK3II-CB  ananoruuna anroputmy  yopaBieHHS
BeikogareneM MK3II-BB, 3a uckitodeHreM HEKOTOPBIX OTIMYUHN, CBS3aHHBIX C OCOOCHHOCTSIMH
YCTPOWCTBA JIJIsl AAHHOTO BUJA IPUCOECIUHEHHUS.

1.6.3.4 Onucanue JOrMKHA IMATHOCTHKH BBIKJIIOYATEISA

[Toapo6HOe onrcanne PyHKIMI JUATHOCTUKH BBIKJIFOYATENIS MPEACTaBiIeHo B 1L 1.6.1.4.

1.6.3.5 Onucanue aJropuTMOB CUTHAJIU3AIUH

[Tpunnun ¢opmupoBanus ynpapistonux curianoB «OTKJI ot 3ammut», «biok OT 3amuTy,
«ABapus», «Heucnp» u «Bb3oBy», onucsiBaemblii B 1.1 1.6.1.5 (mns MK3II-OT), ananoruyen amns
MK3II-CB 3a ucknroueHneM KOJINYECTBA U THUIIA 3aIlIUT.

1.6.3.6 Onucanue JOruKH CBOGOTHO MPOrPaMMHUPYEMBIX peJie

[TonpoGHoe onucanwue npeacrasieHo B .. 1.6.1.6 gms MK3II-OT.

1.6.2.7 Onucanune QyHKI U M3MepeHHUS U PerHCTPAIIUH

[TonpoOHOe onucanve GyHKINUNA U3MEPEHUS B PETUCTPAIIMH ITpeacTaBieHo B .. 1.6.1.8.

1.6.2.8 Onucanue ¢pyHKIUIi TejeynpaBieHus, TeJen3MepeHHs U TeJeCUTHATU3AIUH

[TonpoOHoe omnucanue QyHKUUNA TeNeyNmpaBleHUs, TEIECU3MEPEeHUs] M TeJIeCUTHAU3AluN
npenacrasicHo B .. 1.6.1.12.

1.6.2.9 Ipyrue ¢pyHkuun

1) @yHKIMS aBTOMAaTHYECKONH KOPPEKIIUH YacoB.
[Tpunuun GyHKIMK U ee onucaHue MopoOHO npencTasieHo B m.m. 1.6.1.13.

2) Yposuu noctyma (Y I).
[Togpo6HOE omucanue AOCTYMHBIX (YHKIIMOHAIBHBIX BO3MOXKHOCTEH B 3aBHUCHUMOCTH OT Y /[
npencrasieHo B .. 1.6.1.13.

3) OyHKIUSA caMOANATHOCTHKH.
[MpuHIIMN QYHKIMK U ee omHrcaHue mpeacTaBieHo B .. 1.6.1.13.
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1.7 MapkupoBKa 1 IJIOMOMpPOBaHUeE

1) MapkupoBka 0Ji0Ka BBITIOJHEHAa Ha OOpaTHOM cTOpoHe Kopmyca B cootBeTcTBuu ¢ ['OCT
18620-86.

Ha mapkupoBKke yka3aHbl OCHOBHBIC JaHHBIE OJ0Ka:

e 0003HAUYCHUE U3/ICNIHNS,

® JlaTa U3rOTOBJICHMUS;

® 3aBOJICKON HOMED;

® TOBApHBIN 3HAK NPEAIPUATUA-U3TOTOBUTEIIA.

2) Ha oOpaTHO# CcTOpOHE KOpIyca HaHeceHa MapKHPOBKa pa3beMOB OJIOKa, 0003HAYCHHUE
BBIBOJIA 3aLIUTHOIO 3a3€MJICHUSI.

3) MapkupoBKka TpPaHCHOPTHOM Tapbl HAHOCHTCS TPAHCIOPTHON KOMIIAHUEH U COACPIKUT
OCHOBHBI€, JOMOJHUTENIbHbIE U UHPOPMAIIMOHHBIE HAANMUCH W MAHHUIYJSIIIHOHHBIE 3HAKH COTJIACHO
I'OCT 14192-96.

1.8 YnakoBka

1) YcrpoiicTBo yrakoBaHo B KOPOOKY, B HEil OCYIIECTBIISIETCS TPAHCIIOPTHPOBAHHME.

2) CHsartue TpaHCHOpTHOfI Tapbl JOJDKHO ITPOU3BOIUTHLCA C CO6J'IIO,I[CHI/ICM MaHUITYJISAIUOHHBIX
3HaKOB.
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2 TEKYIIIUHA PEMOHT

1) YerpolicTBo sBIS€TCS BOCCTAHABIMBAEMBIM M PEMOHTONPUTOJHBIM. PEeMOHTONPUIOJHOCTH

yCTpOHCTBa 00€CIIeUnBACTCS:

® MOAYJNBbHOM KOHCTPYKLHEH, MO3BOJIOMIEH OBICTPO 3aMEHUTh HEUCHpPABHBIA OJOK Ha
WCIIPABHBIN Ha MECTE YCTAHOBKHU 0€3 KaKOH-JIN0O0 HACTPONKH;

® BHYTPEHHEH CaMOAMAarHOCTHKOMW, MO3BOJIAIOLIEH OBICTPO BBIABIATH (DAKT HEHCIIPABHOCTH U
OIIPEEIATh HEUCIIPABHBII 3JIEMEHT;

® B3aMMO3aMEHSIEMOCTbIO OJIOKOB.

3aBOJOM-U3IrOTOBUTCICM KBaJ'II/I(I)I/IL[I/IpOBaHHLIMI/I cricouajamucTramMu,

2) Ilpu 3aMeHe 3IEKTPOHHOTO OJI0Ka HEOOXOIUMO OTKPYTHTh KPETEKHBIE BUHTHI, OTCTHIKOBAThH
OT pa3beMOB OJIOK, YCTAHOBUTH BMECTO HEHCIIPABHOTO 3alIaCHOM OJIOK.

3) PemoHT ycTpoiicTBa B MEpUOJ TapaHTUHHOM OJKCIUTyaTallUd MPOU3BOJUTCS 3aBOJOM-
U3roToBUTENEM. B mocriemyromue TOMBI SKCIUTyaTalldd PEMOHT MPOU3BOJUTCS IO JOTOBOPY C

PEMOHTa MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

ATTCCTOBAHHBIMH Ha IIPaBO

4) Bo3MOXHBIC HEUCTIPABHOCTH, BEPOSTHBIC MIPUYNHBI U METOJBI MX yYCTPAHCHHSI MPUBEICHBI B
Tabimue 2.1.

Tabnuia 2.1 — Bo3Mo)KHBIE HEUCTIPABHOCTH YCTPONCTBA

Ne | BHemnue nposiBjieHust Bo3MoskHasi npuYMHa Cnoco0 ycTpaHeHus1
1 He muraer cetonuon OtcyrcTByeT IIpoBepuTh HaIM4KE HANPSHKEHUS
«Kontponby» Ha [TY nuTanue 0J0Ka MMATAHUSA
Hecummerpus H3MepuTh TOKOM3MEPHUTEIBHBIMU
AHAJIOTOBBIX CUTHAJIOB, KJIeIIaMyu BTopuuHble Toku. [Ipu nx
. MIPONOPLIMOHAJIBHBIX CUMMETPHUHU IPOBEPUTH KaHAJIBI 110
bomnbuioi ypoBeHb
2 BTOPUYHBIM TOKaM. TpaKkTaM YCUJICHHUS.
HECUMMETPUHU TOKOB .
Haiitu u ycTpaHuTh NpUYNHY
HECUMMETPUHU.
HeucnpaseH natuuk Toka. | 3aMEHUTh HEUCIIPABHBIN JATUHK.
MKS3II He pearupyer HesepHo BbIIOIHEHO
IIpoBepuTh NpaBUIIBHOCTH
3 | Ha 3ampoc TrOJI0BHOTO MOJIKIIIOYEeHUE Kalers.
o MOJKJIFOUYEHUS U UCTIPABHOCTh KabeJs
ycTpoiicTBa Hecnpasen xabenb.
IIpu 3ampoce rosoBHOTrO
o HesepHo ycraHoBieH ITpoBepuTh yCTaHOBKY ajpeca
4 | ycTpoiicTBa HET

1apaMeTPOB OT YCTPOMCTBA

aJipec yCTpoOuCTBa

YCTpOMCTBA
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3 XPAHEHME

1) YerpoiicTBO 10 BBEEHUS B SKCILIyaTallMI0 XPAHUTCS Ha CKJIaJie B YIAKOBKE MPEANPUATUS -
M3TOTOBUTENS, IPU TEMIIEpATYpPE OKpykaroiiero Bo3ayxa -45 — +60 °C u OTHOCUTENBHON BIaXKHOCTH
80 % (mpu Temneparype 25 °C.).

Wznenne Oe3 ymakoBKH XpaHHTCS IPHU TemrepaType okpyxkawomei cpeasi 0 — 40 °C u
oTHOcHUTeNbHOU BraxHocTu 80 % ( mpu temmeparype 25 °C).

2) B momenieHusx sl XpaHEHHs COJEp)KaHHUE IbUTH, MapOB KUCIOT U HIEJIOYeH, arpeCCUBHBIX
ra3oB M JPYTHX BPEAHBIX NMPHMECEH, BBI3BIBAIOIINX KOPPO3HUIO, HE JTOJDKHO MPEBBIIIATH COEPKAHUE
KOPPO3HOHHO-aKTUBHBIX areHToB ais atMocheps! Tumna I mo FOCT 15150-69.

3) FapaHTHITHBII CPOK XPAHEHHUS YCTPOMCTBA 18 MECAIEB CO JIHSA U3TOTOBJICHHUS.

4) Tlpu cHsITUM OJIOKA C XpaHCHUS B YCJIOBHSIX TMOHMKCHHOH TEMIIEpaTypbl HEOOXOIMMO
BBIZICPKATh €r0 B YIIAKOBKE HE MEHEE JBYX 4aCOB IIPM KOMHATHOM TEMIIEpATypeE.

4 TPAHCIIOPTUPOBAHMUE

1) Wspmenue TpaHCHOPTUPYETCS B KPBITBIX JKEJIE3HOJOPOKHBIX BaroHax, IEPEBO3UTCS
aBTOMOOWJIBHBIM TPaHCIOPTOM C 3alUTOM OT JOXJAS M CHEra, a TakXe TpaHCIOPTUPYETCS B
FepMETU3UPOBAHHBIX OTAIUIMBAEMBIX OTCEKax camoJieToB. [Ipym mepeBO3ke B KEIE3HOAOPOKHBIX
BaroHax BHUJ OTIIPaBKU - MEIKHUH, MaJIOTOHHAKHBIN.

2) KnuMaTudeckue YCIIOBHSI TPAHCIOPTHPOBAHHS OJIOKA SBISIOTCS TaKUMU K€, KaK IpU
XpaHEHUH.

S YTUJIN3ALUA

YCTpolCTBO HE COAEPKUT BEIIECTB MU KOMIIOHEHTOB, BPEIHO BIIMSIOIMIMX Ha OKPYKAIOILIYIO
Cpeny U 3I0pPOBbE YeJIOBEKa, TOATOMY OCOOBIX MEp IO 3aIIUTEe MPHU YTHIU3AIUU HE TpeOyeTcs.
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IHPUJIOXKXEHUE B

Pexomenmanuu mo BeIOOPY mapaMeTpoB HacTpoiiku MT3
C MHTETPAJIbHO-3aBUCUMON XapaKTEPUCTUKON cpabaThIBaAHUS

B 3aBHCHUMOCTH OT TUTIA 3IEKTPOIBUTATEINS U XapaKTEPUCTUK pabOYero MexaHu3Ma HEOOX0IMMO
10100paTh XapakTEPUCTUKY CpabaThIBaHMS 3aLUTHI OT neperpy3kud. OCHOBHBIM IapaMETpOM 3TOH
XapaKTepUCTUKU SIBIISIETCSl NOCTOSIHHAs BPEMEHM HarpeBa 3JjieKTpojBurarens. Eciu 3ToT mapamerp
3aJjaH 3aBOJIOM-U3IOTOBUTENIEM 3JIEKTPOJBUTATENs, TO 3HAUEHUE IOCTOSHHOM BpEeMEHM HEOOXOIUMO
3aJlaTh B KauyeCTBE YCTAaBKH, 3aT€M ONPEICIIUTh IO H3JI0KEHHOM METOJIMKE BpeMsl CpaldaThIBaHMS
3alUTHI IPU 33JaHHBIX KPATHOCTAX TOKA MEPErPy3KU B Pa3IMUHBIX PEKUMAX:

® 1IpYU BOZHUKHOBEHUU NEPErPY3KHU U HYJEBOM 3HAUEHHUH TEIUIOBOTO UMITYIIbCA;

® 1IpU BO3HUKHOBEHMHM NEPETPY3KU B PEXKUME MPEIIECTBYIOIIET0 HarpeBa AJIEKTPOJABUIaTEINs

(HEHyJIEBOM 3HAYEHUH TEIJIOBOI'O UMITYJIbCa).

1) Jlns BBIOOpa TOCTOSHHON BpPEMEHH HarpeBa JIICKTPOJBUTATENs] HEOOXOIMMO 3HATh
MPOJOJDKUTEIBLHOCTh ITyCKa JBHraTelss tp M KpaTHOCTh IyckoBoro Toka Ky Ilpu orcyrcrBum
nH(OPMALIUY O TIEPErPy309HON CIIOCOOHOCTH 3JIEKTPOBUTATENST MOKHO MCXOJHUTh U3 BO3MOXKHOCTH
JBYKPATHOTO ITyCKa JBUTATEIIS U3 XOJIOJHOTO COCTOSIHUA. VICXOsl U3 3TOTrO MPEAIONOKEHHSI, MOXHO
MIPUHATH 3HAYCHHE TEIUIOBOTO ummyibca Bi=0,45 o.e. mocne nepBoro nmycka. Toraa:

B =K (1—e ) =045, (B.1)

[punumas K; = Ky, t = ty, U3 3TOro BeIpaXeHHs] MOXKHO OIPENETUTh MOCTOSHHYIO BPEMEHU
HarpeBa, Mpu KOTOPOU TETJIOBOM UMITYJILC JOCTUTHET 3a BpeMs MepBoro mycka 3Hauenus 0,45:

t
Ty = L . (B.2)

(7 2)

Hanpumep, npu kparHoctu nmyckoBoro toka Kp = 6,5 n Bpemenu nycka tp = 10 cekyna u3
BeIpakeHus (B.2) monmy4ynm 3HaueHne MOCTOsIHHON BpeMeHu Ty = 934 cekyH[.

IIpu moBTOpHOM mnycke (0€3 mepephiBa Ha OXJAXKICHHE) 3HAUEHHE TEIJIOBOIO HMIIYJbca
ynBoutcs U coctaBur By = 0,9. 3amac mo 3HAaYEHHWIO TEMJIOBOTO HMMITYyJbCa TMpPH JBYX ITyCKax
NIEKTPOABUTraTENs U3 X0nogHoro cocrostHus coctaBut 10%. Ilo npusenennsim B IIPUJIOKEHUN I
TabJIMllaM WM HEMOCPEICTBEHHO MO BbIpakeHUio (B.3) MoxHO omnpenenuTs Bpemsi cpaOaThIBaHHS
3alIUTHI MTOCIIE MOBTOPHOTO IyCKa ¢ KPAaTHOCTHIO Toka Ky = 6,5 ¥ 0cTaTOYHOM 3Hau€HHH TEIIOBOTO
nMmmyibsca By = 0,45:

t
% ~ 0,0132 wiu tep = 0,0132- Ty = 0,0132-934 = 12,3 c.
H

To ectb 3amac Mo BpeMeHH NpHU MOBTOPHOM Iycke cocTaBHT tcp— tp= 12,3 — 10,0 = 2,3 cexyHbI
(19%).

2) ITpu BBIOOpPE MOCTOSTHHON BPEMEHHU HarpeBa 3JEKTPOIBUTATENS MOKET OKa3aThCsl PACUCTHBIM
BTOPOI pPEXUM — IYCK DIEKTPOJBUTATENSE U3 TOPSYEro COCTOSHUSA. [Ipu 3TOM JOMONTHUTETHHO
HEOOXOAUMO 3HAaTh MaKCHUMalbHBIA paboumii TOK saekTpoaBurarens. Ilo Beipaxenuio (B.1)
OTIpEe/ICTISIeTCS 3HAYCHHE TEIUIOBOTO HMITYJIbCAa B YCTAHOBUBIIEMCS PEXKUME MPU MaKCUMATHHOM
sHaueHnu K| =lpag MAKC/ IHOM:

B, = K} (1 - e_t/T),r,qe t > o, B, = K7.

N3 BeIpaxkeHus
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KIZ — B,

—, B.3
1 (B.3)

tH:TH'ln

c yderom ko3 ¢ummenra 3amaca Ksan (1,1) mo orcTpoiike 3amuThl OT BPEMEHH IyCKa MOXHO
OIpENEeNUTh MOCTOSHHYI0 BPEMEHH HarpeBa, MpU KOTOpoW OymeT oOecriedeH OJHOKPATHBIA ITyCK

ABUTraTCIsI U3 FOpﬂquO COCTOSIHUA:
tn - Ksan

K? —Bw)'
ln( KF —1

Hanpuwmep, npu K, = 0,8 3nadenue TemnoBoro mmiyinsca coctaBuT B., = 0,64. Ilpu Tex xe
3HAUEHUSAX KPATHOCTH IyCKOBOro Toka (6,5) m Bpemenu mycka (10 cexkyHa) IOCTOsSIHHasi BpEMEHU
Oyner paBHa: Ty = 1266 cekyna. M3 paccuMTaHHBIX [0 JABYM YCJIOBUSM 3HadeHuiM Ty BbIOMpaercs
Oomnb1ee.

Crnenyer umeTb B BUIY, YTO PealbHOE BpeMsi cpabaThIBaHUS 3aLIUTHI MOXET ObITh MEHbIIE
pPacyeTHOTO MPH HAIMYHH B TOKE COCTABIIAIONICH 00paTHOM MOCIEI0BaTEILHOCTH.

Ty =

3) Koadpodunuent K, yauTsiBaromuii 10JI€BOE ydacTHe TOKa OOpAaTHOW IMOCIEIOBATEILHOCTH B
TEIUIOBOW MOJICNIU JIBUTATENsl, JOJDKEH OBITh PABEH OTHOIICHHWIO COMPOTUBIICHHS POTOpa OOpaTHOM
MOCTIEIOBATEIPHOCTH K CONPOTHBICHHIO POTOpa MPSIMOM IMOCIENOBATEIBbHOCTH NPU HOMHHAIBHON
yacrore BpameHus. Korna koadduument K HeBO3MOXKHO paccyMTaTh TOYHO, OH MOKET OBITh IPUHST
paBHBIM 3.

4) Tok cpabaThIBaHUS 3alIUTBl OT Teperpy3ku lcs pekomeHayercs mpuHATh paBHbIM (1,05—
1,1)lgom. YcraBka TOoka lc3 3aBHCHT OT THma 3amuiiaeMoro jasurartensi. OOBIYHO JOMyCTHMAsT
TEIUIOBas Meperpys3ka MoxkeT ObITh B 00sacTi 10% HOMUHAJIBHON TemMmepaTyphl. Y YUTbIBasA, YTO POCT
TeMIepaTypbl IPONOPIMOHATIEH KBaJpaTy TOKa, TerjoBas neperpyska B 10% Oyner npu yBelnuyeHUN
ToKa npubnusutensHo Ha 5%. CoorBercTBeHHO, pu Toke 1,11xom TemnoBas meperpyska COCTaBUT
21%.

5) ITocTosiHHas BPEMCHH OCTAHOBJICHHOI'O ABUTATCIIA To MOXkeT OBITH IIpUHATa paBHOﬁZ
To = (1,5+2)TH.

6) 3HadeHUe Bt_KOHTp HUCIOJIB3YCTCA B aJlTOPUTMAxX JUACHOCTHPOBAHUSA TSKCIIOIO ITYyCKa H
3arpeTa myCcKa dJCKTPOABUTATEIA U IPUHUMACTCSA PaBHBIM!

Bt_KOHTp = lalBt_HyCKa

rae Bt nyex — TEIMIOBOM MMITyJIBC 32 BpeMs IIyCKa JIBUTaTels NPH HOPMAIBHBIX YCIOBHSAX PabOTHI,
PacCYUTBIBAEMBIN 110 BEIPAKEHUIO!

-t
Bt_l'IyCK = Kl'lz (1 —€ H/TH );

rae Ty — pacueTHOe B COOTBETCTBUU C M.1I. 1 U 2 3HaU€HHE MOCTOSSHHON BPEMEHHU.

ANTOPUTM JUArHOCTHKH TSDKEIOro Tycka ¢GopMupyeT curHan «TspKenmslii MycK», eciu
NPUPAIIEHHE TEMIOBOIO HMITYJIbCa 3a BpeMs 04epeHoro mycka ABy > By wourp.

[Ipu oTKIIOUEHUH TIEPETPYKEHHOTO AJICKTPOABUTATENS] (POPMHUPYETCS KOMaH/Ia «3amnpeT IMycKay,
€CJIM TEKyIIee 3HaYE€HHE TEIIOBOr0 MMITynbca npeBblmact BeuuuHy (100 - Bt wourp), TO €CTH «3amper
MyCKa» CHUMETCSI IIPU BBITTOJTHEHUH YCIOBUS:

Bt < (100 - Bt_xonp)-
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HHPUJIIOXKXEHUE I

XapakTepucTUKH cpabaThIBaHUSI 3aIUTHI OT MEPErPy3KU

Tabmuma I'.1

Ki tep/ Ty npu:

B 1,1 1,2 1,3 1,4 15 1,6 1,7 1,8 1,9 2 2,5 3

0 1,7513 11,1856 | 0,8958 |0,7138|0,5878 | 0,4953 | 0,4247 |0,3691 | 0,3244 | 0,2877 | 0,1744 0,1178
0,1 1,665 | 1,137 | 0,8348 | 0,6614 | 0,5423 | 0,4555| 0,3895 |0,3377 | 0,2963 | 0,2624 | 0,1582 0,1066
0,2 1,5706 | 1,0361 | 0,7698 | 0,6061 |0,4947 |0,4140| 0,3530 |0,3054| 0,2674 | 0,2364 | 0,1418 0,0953
0,3 |1,4663|0,9520| 0,7004 |0,5476 |0,4447 |0,3707| 0,3151 |0,2719| 0,2376 | 0,2097 | 0,1252 0,0839
0,4 11,3499|0,8602 | 0,6257 |0,4855|0,3920 |0,3254 | 0,2757 |0,2373 | 0,2069 | 0,1823 | 0,1082 0,0723
0,5 1,2182 10,7591 | 0,5450 |0,4193|0,3365|0,2780| 0,2347 |0,2015| 0,1753 | 0,1542 | 0,0910 0,0606
0,6 |1,0664 |0,6466 | 0,4572 |0,3483|0,2776 | 0,2283 | 0,1920 |0,1643 | 0,1426 | 0,1252 | 0,0734 0,0488
0,7 10,8873|0,5199| 0,3610 |0,2719|0,2151(0,1759| 0,1473 |0,1257 | 0,1088 | 0,0953 | 0,0556 0,0368
0,8 |0,6690|0,3747| 0,2545 |0,1892 |0,1484 | 0,1204 | 0,1006 |0,0855| 0,0738 | 0,0645 | 0,0374 0,0247
0,9 |0,3895|0,2048 | 0,1353 |0,0991 |0,0770 | 0,0621 | 0,0516 |0,0437| 0,0376 | 0,0328 | 0,0189 0,0124
Tabmuma I'.2

KI tCP/TH npu:

B; 3,5 4 45 5 55 6 6,5 7 7,5 8 8,5 9

0 0,0852 | 0,0645 | 0,0506 |0,0408 |0,0336 | 0,0282 | 0,0240 |0,0206| 0,0179 | 0,0157 | 0,0139 0,0124
0,1 |0,0770|0,0583 | 0,0457 |0,0368|0,0303|0,0254 | 0,0216 |0,0186| 0,0162 | 0,0142 | 0,0126 0,0112
0,2 |0,0687 |0,0520 | 0,0407 |0,0328 |0,0270 | 0,0226 | 0,0192 |0,0165| 0,0144 | 0,0126 | 0,0112 0,0100
0,3 |0,0604 |0,0456 | 0,0357 |0,0287 |0,0236 |0,0198 | 0,0168 |0,0145| 0,0126 | 0,0110 | 0,0098 0,0087
0,4 |0,0520|0,0392| 0,0307 |0,0247|0,0203|0,0170| 0,0144 |0,0124| 0,0108 | 0,0095 | 0,0084 0,0075
0,5 |0,0435(0,0328 | 0,0256 |0,0206 |0,0169 | 0,0142 | 0,0120 |0,0104 | 0,0090 | 0,0079 | 0,0070 0,0062
0,6 |0,03490,0263| 0,0206 |0,0165 |0,0136 |0,0114| 0,0097 |0,0083| 0,0072 | 0,0063 | 0,0056 0,0050
0,7 |0,0263|0,0198 | 0,0155 |0,0124|0,0102|0,0085| 0,0072 |0,0062| 0,0054 | 0,0048 | 0,0042 0,0037
0,8 |0,0176|0,0132| 0,0103 |0,0083 |0,0068 | 0,0057 | 0,0048 |0,0042| 0,0036 | 0,0032 | 0,0028 0,0025
0,9 |0,0088 |0,0066 | 0,0052 |0,0042 |0,0034 |0,0029 | 0,0024 |0,0021| 0,0018 | 0,0016 | 0,0014 0,0012

Bpewmst cpabarbiBanus 3amutel npu Ky = 7, Ty = 900 cekynn u terioBoM ummyibee By = 0,7
(70%) 6ynet pasHo (Tabmnuia I'.2):

tcp = 0,0062Ty = 5,58 c.

Ecnu n3BeCTHO TEMIOBOE COCTOSIHUE JIEKTPOIBUTATENS B YCTAHOBUBILEMCS PEXKUME, HAIPUMED,
B, = 0,7 1 Bpems mycka JBHUTaTelssl COCTABIAECT 8 CEKYHJ, TO IS YCHEHNIHOIO MyCKa U3 «TOPSTYEro)»
COCTOSIHHSI HEOOXOIUMO 33]1aTh MTOCTOSTHHYIO BPEMEHHU:

Ty =10/0,0062 = 1613 c.
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IMPUJIOKEHUE /|

BI/ITH, 3alporpaMMHpPOBaHHBIC Ha BBIXOJHEBIC PEIIC

Tabmuna /[.1 — OTxoasiee npucoemHeHNE

CratycHbIE PerHCTPBbI

Mpuznak 0 Hpuznak 1 [pusnak 2 Ipusnak 3 Ipu3nak 4 [pusnak 5 Ipusnak 6
OTKJ ot BKJIno AlIB | BKJIIOYEHO - MT3 1 -
3aIIUT
Bxop tpurrepa OTKIJI ot Heycnemnoe OTKJIIOUEHO 3MH MT3 2 _
«Hewncmp 1» 3anmr 1 AIIB
Bxop tpurrepa OTKIJI ot VPOB OTKIJI CIL ot 3MH MT3 3 EPY
«Hewncmp 2» 3alIUT 2 13
CpaGoran Iyck YPOB OTKJI ot /I3 3[IH curn YMT3 BPY curn
natauk 131
Cpaboran IMyck no | PB 311H 610k MT3 3 curn Bnox BPY
natauk 132
AYP1 Hewncmp LT PO Ucm Tspxensiid myck —
Hecoots neneit | HeucnpaBHocTs
AYP2 — MII)<3H - 3amper mycka -
AYP OTtka3 BB — 1 curH [Tyck MT3 —
HanpfjjfeHHe 3ammura OM Brokuposka 2 cur" 3MT —
llepexon na Camonp OTKJI | KsurupoBanue 3 curH 3MT curnan -
«YcTaBKH 2»
;[Sfjf;?}[a;_?; Bnok ot 3amut Hewucmp 4 curx 3H® -
- BHOXI;E;) pia ABapus 1 oTkn 3H® curnan -
BKIITY — I'oToBHOCTH 2 OTKJ 31T —
OTtcyTcTBYET
- OTKI TY HaTpsHKEHHUE Brzos 3 oTKn 31T curnan -
npu MT3
— CBPOC TY Hewncnp 3 PIIB 4 oTKI 33 —
CBPOC IV — PI1IO Harpyska 33 cursan ITutanue
Tpurrepst BHyTpeHHue BX0abI 6J10KA Bxoabl
Tpurrep AIIB K2 BKJI Pazpemenne AYP1 — Inl
I'otoB ABT K3 OTKJI Pazpemenne AUYP2 — In2
Tpurrep BKJI K4 Bxox PITO — — In3
BKJI BB K5 Bxox PIIB - BrikarHas In4
OTKJI BB K6 Brem OTKIJI1 — 3azemiuenue In5
Aapus 1 K7 Brem OTKJI2 — — In6
ABapus 2 K8 Buaem OTKJI3 — — In7
Heucmp 1 K9 Brem OTKJI4 — — In8
Hewncmp 2 K10 Kontpons HITT — — In9
— K11 bnox BKJI — — In 10
— K12 «YcTaBKH 2» Paspemenue 311H — In11
— K13 TY Pazpemenne YPOB — In 12
— K14 Paspemenmue /13 — — In 13
— K15 Hewncnp U — — In 14
— K16 Pazpemenne 3SMH — — In 15
— K17 Pazpemenne AIIB — — In 16
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Tabmuma /.2 — BBogHoe nprcoenHenne

CratycHbIE PerHCTPBbI

Mpuznak 0 Hpuznak 1 [pusnak 2 Ipusnak 3 Ipusnak 4 [pusnak 5 Ipusnak 6
- Ofalﬁﬁl o BKJIno AIIB | BKJIOUYEHO | OGpsis hass: MT3 1
Bxop tpurrepa OTKIJI ot Heycnemnoe OTKJIIOUEHO 3MH MT3 2
«Hewucrp 1» 3ammT 1 ATIB
Bxon tpurrepa OTKIJI ot VPOB OTKIJI CIL ot B MT3 3 B
«Hewncmp 2» 3aUIUT 2 13
Cpaborai
- ek J31 ITyck YPOB OTKJI ot 13 - YMT3
Cpaborai
- sarank 132 Myck mo | PB - MT3 3 curn —
Heskn CB AYP1 Hewcmp HIIT PO Ucm —
Hecoots neneit | HeucnpaBHocTs
Heorxa CB AYP2 yrpaBeHust MK3II UCLLI BB —
Hanpsoxenue OTKIJI CIII ot
i AYP Otka3 BB VPOB 1 curu ITycx MT3
Heycnemnoe Hamnpasnenue
ABP U/l 3ammra OM Bbiokuposka 2 cur" -
[Tyck ABP llepexon na Camonp OTKJI | KsurupoBanue 3 curH -
«YcTaBKH 2»
Cpaborain
[Tyck Bo3BpaTa narau J133 Biox ot 3amur Hewucnp 4 curn -
BroxupoBka
Copoc Bo3Bpara - ATIB ABapust 1 otk -
BKJI BB no
ABP BKIITY - I'otoBHOCTH 2 OTKI -
OTtcyTcTBYET
OTKJI BB no OTKI TY HaTpsHKEHHUE Brzos 3 oTKI - -
ABP
npu MT3
BK{:E}? 1o CBPOC TY Hemcrp 3 PIIB 4 otkn 33 -
OTKi[B(I:,B o CBPOC I1Y JI311 PIIO Harpyska 33 curnan ITuranue
Tpurrepst BHyTpeHHue BX0abI 6J10Ka Bxoabl
Tpurrep AIIB K2 BKJI Pazpemenne AYP1 [Tyck JI3II CB Inl
I'otoB ABT K3 OTKJI Pa3pemenne AYP2 — In2
Tpurrep BKJI K4 Bxox PITO bnokuposka ABP — In3
BKJI BB K5 Bxoz PIIB Ugp BrikaTHas In4
OTKJI BB K6 Buem OTKJI1 Ugcrp 3azemiieHue In5
Asapus 1 K7 Buem OTKJI2 ITyck JI3LI PIIB CB In 6
ABapus 2 K8 Brem OTKJI3 Pazpemenue JI3II OTKJI CIII ot YPOB In7
Hewncmp 1 K9 Bremr OTKJI4 — Buemmee OTKJT ot 13 In8
Hewncnp 2 K10 Kontpouns HITT — — In9
ABP K11 bnox BKJI Paspemenne ABP — In 10
OTKJI CB no ABP K12 «YCTaBKH 2» — — In11
— K13 TY Paspemenne YPOB — In 12
- K14 Paspemenwue /3 — — In 13
— K15 Heucnp U — — In 14
— K16 Pazpemenne 3SMH — — In 15
— K17 Pazpemienne ATIB — — In 16
(7))




Ta6nuna [[.3 — CeKImoHHbIN BBIKIIFOYATETh

CratycHbIE PerHCTPBbI

Mpuznak 0 Hpuznak 1 [pusnak 2 Ipusnak 3 Ipusnak 4 [pusnak 5 Ipusnak 6
B OTKIJI ot B BIJTIOYEHO B MT3 1 OTKIJI 1CHI
3aIIAT ot /13
Bxog tpurrepa OTKJI ot _ OTKJIIOUEHO _ MT3 2 OTKJI 2C1I
«Hewucnp 1» 3amur 1 ot I3
Bxox tpurrepa OTKJI ot VPOB B MT3 3 B
«Hewncmp 2» 3aIIUT 2
- affffﬁ}a& Iyck YPOB OTKJI ot J13 - YMT3 -
— ugfjfzﬁgz Myck mo | PB - MT3 3 curn —
— — Hewcmp HIIT PO Ucm — —
_ _ Hecoots neneii | HeucnpasHocth _ _ B
yIpaBJICHUs MK3II
— — Otka3 BB — 1 curx ITyck MT3 —
— — 3ammra OM Brokuposka 2 cUTH — —
- Iepexon Ha Camonp OTKII Ksuruposanue 3 curn — —
«YcTaBku 2»
- ﬂgfj§§E§3 Biox ot 3amur Hewncmp 4 curn - -
— — — ABapus 1 ok — —
- BKIITY Oggg];) T I'oToBHOCTH 2 OTKI — -
OtcyTcTBYET
- OTKI TY HaIpsKEHUE Br13os 3 oTKI — -
npu MT3
]?[I(fg]gf]? CBPOC TY Hewucrp 3 PIIB 4 oTkn 33 -
OTKJICB CBPOC ITY JI311 PIIO Harpyska 33 curaan ITutanne
no ABP
Tpurrepst BHyTpeHHue BX0abI 6J10Ka Bxoabl
Tpurrep AIIB K2 BKJI — — Inl
I'otoB ABT K3 OTKJI — Iyck JI3II2 In2
Tpurrep BKJI K4 Bxon PIIO — Paspemenue JI31112 In3
BKJI BB K5 Bxox PIIB - BrikarHas In4
OTKJI BB K6 Brem OTKIJI1 — 3azemiueHue In5
Asapus 1 K7 Bremr OTKJI2 — — In6
ABapus 2 K8 Buem OTKIJI3 — — In7
Hewncnp 1 K9 Buem OTKJI4 BKJI CB o ABP1 — In8
Hewucmp 2 K10 Kontpons T OTKJI CB o ABP1 Brenmaee OTKJI ot 31 In9
— K11 bnox BKJI Paszpemenue ABP Bremmee OTKJI ot 132 In 10
— K12 «YcTaBKH 2» — OTKJI ot YPOB CIII1 In11
— K13 TY Pazpemenne YPOB OTKJI ot YPOB CIII2 In 12
— K14 Paspemenmue /13 IMycx JI3I1 — In 13
— K15 Hewncmp U Paszpemenue JI3II1 — In14
— K16 — BKJI CB o ABP2 — In 15
— K17 — OTKJI CB o ABP2 — In 16
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INPUJIOKEHHUE E

HacTtpoiika napamMeTpoB KaHAIOB H3MEPEHUS

BHUMAHHE!!! J[na nacmpouxu napamempos KaHauios uzmeperuss Heodxooumo uUcnoib308ambs
moavko [IOBEPEHHBIE uszmepumenvHuvle npudopbi.

Hactpolike nojuexar TOYHBIN U TpyOBIid KaHAJIBI U3MEpeHus (a3HbIX TOKOB, TOKa 3lg U menein
HaIPsKEHUS.

E.1 Kanansl u3mMepeHus Toka.

Ilepen Havamom HACTPOWKH HEOOXOJMMO BBITIOJHUTH TOJKIOYECHHE 3TAaJOHHOTO HCTOYHUKA
TOKa K YCTPOKMCTBY. B cilydae OTCYyTCTBUS y UCTOYHHKA TOKA U3MEPHUTEIHHBIX MPUOOPOB, BBIOJIHUTH
MTOAKIIOYEHUE aMIIepMETpa.

Hactpoiiky HeoOxomuMo ocymiecTBisiTh yepe3 1Y B pazmene «Hactpoiika Onokay wim depes
TEepMHHAI BO BKJIaJIKe «YcTaBKkuy. [locnenoBarensHOCTh IEHCTBHM cheaytomiasi:

1) mogaTh TOK Ha BXOJ |a ycTpoiicTBa;

2) 3a1aTh ypOBEHb TOKa, COOTBeTCTBYIOIUH 3amepy 800-900 equnun ALIL, ayis TouHoro kaHaa
WU3MEPEHHUS;

3) cpaBHUTH MMOKA3aHUS TOKOB YCTPOICTBA U aMIIEpPMETPa;

4) ecnu U3MEpAEMbId YCTPOMCTBOM TOK OTJIMYAETCS OT 3aJaBa€MOI0 B MEHBIIYIO CTOPOHY, TO
Krp He00X0IMMO YBETUYHTH 10 YPOBHS, IPU KOTOPOM TOKH CTaHYT paBHbIMU. COOTBETCTBEHHO, €CIIU
M3MEPSAEMBIA TOK OTIMYASTCS OT M0JIaBaeMOTr0 B OOJIBIITYIO CTOPOHY, TO Kijp HEOOXOMMO YMECHBIIIUTE;

5) yBenMuUUTh MOJABAEMBIN TOK 0 YPOBHS, cooTBeTcTBYIOMEro 3amepy 800-900 equnun ALIII,
JUTsl TpyOOTO KaHalla u3MepeHus. ECiii UCTOYHMK TOKa HE MO3BOJISET BBIIATh TAKYIO BEIMYMHY TOKA,
TO A00UThCS AaHHOTO 3amepa B enuHuinax ALl moxxHO myTeM ymeHblleHUs YCTaBKd lpom; (T.e.
ymeHbIteHus otHomenus lyomi/ Krr);

6) CpaBHUTD MMOKA3aHUS TOKOB YCTPOICTBA U aMIIepMETPa;

7) mogo6pats Kyp.

AHaJOTHUYHO BBIMOJHAETCS HACTPOIKa TOYHOTO U TpyOoro kaHanoB uzMepeHus Ic u 3lp.

E.2 KaHansl u3MepeHus HalpsKeHUsI

[lepen HavasoM HAcTpPOMKM HEOOXOIUMO BBIMOJHUTH MOJKIIOYEHHE 3TAJIOHHOTO HMCTOYHHUKA
HanpspKeHUs K yCTpoWcTBY. B cilydae OTCYTCTBHS y HCTOYHMKA HANPSOHKEHUS W3MEPHUTEIBHBIX
prOOPOB, BHIMOJIHUTh MOJIKIIOUYEHUE BOJIBTMETPA.

VYpoBeHb HanpsHKeHMs, MOAAaBaeMbli Ha MPOBEPsieMbIil BXOJ, JokeH OblTh He MeHee 100 B.
Meton nactpoiiku Kpp Takoil ke, Kak M JUIsl KaHAJIOB M3MEPEHHUs TOKa: MOA0OpPOM KO3 dUIeHTa
JTOOHUTHCS PABEHCTBA U3MEPEHHOT0 U IOJAHHOTO HANPSXKECHUH.

E.3 [lenu naT4uKkoB 1yroBOM 3alllUTHI

[To mpuHIUTY nEWCTBHS AATYUKU JYTOBOW 3alUTHI MPEOOPa3ylOT OCBEIICHHOCTh B CHUTHAJ
MOCTOSIHHOTO TOKa, TodToMmy it pabotel ALl HEoOXoAMMO CMECTUTh BBIXOJHOW CHUTHAI
MOCTOSIHHOTO TOKa J0 HyseBOro 3HaueHus B equaunax ALIIL. J[ns aToro B ycTpoilcTBE mpeayCcMOTpEeH
kodpdunment cmemenus Key. Koaddunment nactpamBaeTcss mpu OTKITIOYSHHBIX IETSIX JATYUKOB
JyTOBOM 3alUTHI, TEM CaMbIM MOJENUPYS HYJEBYIO OCBEIIEHHOCTh. B aToM pexxnme nondopom Kem
N0OMBalOTCs HYIEBOTo moka3aHus B okae ALIIT.

[Tocne nactpoiiku Ky mpousBoautcst HacTpoiika koaddunuenta npusenaenust Kpp. s atoro
MOJKIIIOYAIOTCA IIeMH JaTYMKOB JYrOBOM 3alIUThl K OJOKY M MOJAETUPYETCS MaKCUMallbHas
OCBEILEHHOCTh IyTEeM MaKCHMAJbHOIO MPUOIMKEHUS JIaMIbl HaKalMBaHMUsS K JaTdyukaMm. B stom
pexume moxbopom koddpduimenta Kpp mobusarorcst 100% mokazanmii B okHe «lIpuBeneHHbIE
3HAYEHHUSI.
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IMPUJIOKEHHUME 7K

Cnucok myckarommx ocuusuiorpad CUrHaiaoB (Macka OCIHHIIIIOTPaMM)

Tabmuma JK.1
Ne Curnaapsl OT Curnaiasl BB Curnaasl CB
1 MT3-1 MT3-1 MT3-1
2 MT3-2 MT3-2 MT3-2
3 MT3-3 MT3-3 MT3-3
4 3MH 3MH ---
5 YPOB YPOB YPOB
6 3HD - ---
7 33 33 33
8 JlyroBas 3ammra Jlyroas 3ammra Jlyrosas 3ammra
9 ITyck MT3 ITyck MT3 ITyck MT3
10 --- JIBII JIBHI
11 AYP - -
12 YMT3 YMT3 YMT3
13 3ITH - -
14 3I0T - -
15 3MT --- ---
16 Buemmnee OTKJI 1 Buemnee OTKJI 1 Buemnee OTKJI 1
17 Buemuee OTKII 2 Buemnee OTKIJI 2 Buemnee OTKIJI 2
18 Buemuee OTKII 3 Buemnee OTKII 3 Buemnee OTKIT 3
19 Buemee OTKJI 4 Buemnee OTKJI 4 Buemnee OTKJI 4

——
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Tabnuna 3.1 — OTxosiee npucoeMHEHNE

INPUJIOXKEHHUE 3

['pyninbl aBapuiiHBIX TPU3HAKOB

Ipuznak 0 Hpuznak 1 [pusnak 2 Ipusnak 3 Ipusnak 4 [pusnak 5 Ipusnak 6
- OTKJ or BKJIno ATIB | BKJIIOYEHO - MT3 1 -
3QLUT
Bxox tpurrepa OTKJI ot Heycnenrnoe OTKJTIOUEHO 3MH MT3 2 B
«Hewncmp 1» 3amut 1 AIIB
Bxog tpurrepa OTKJI ot VPOB OTKJI CII ot 3MH MT3 3 EPY
«Heucnp 2» 3amur 2 3
- Cpadoraz Myck YPOB | OTKJ ot I3 3[TH curn YMT3 BPY curn
natunk 1131
- Cpaboran IMyck no | PB 3I1H 6ok MT3 3 curn Bnox BPY
natuuk J132
— AYP1 Hewncnp HIIT PO Uc Tsoxenslit myck —
Hecoots neneit | HeucnpaBHocTh
- AYP2 ——— MI3IT - 3anpeT nycka -
— AYP Otka3 BB — 1 curn [Tyck MT3 —
- Hanps[«/mlieHHe 3ammra OM Brokuposka 2 curH 3MT -
- lepexon na Camonp OTKJI | KsurupoBanue 3 curx 3MT curnan -
«YCcTaBKH 2»
Cpaboran
- jarank J133 Bnok ot 3amut Hewucmp 4 curH 3HO -
Bbroxuposka
- - ATIB ABapus 1 otk 3HO® curnan -
— BKII TY — I'oToBHOCTB 2 OTKI 30T —
OTtcyTcTBYeT
- OTKI TY HaTpsHKEHUE Brzos 3 oTKI 31T curnan -
npu MT3
— CBPOC TY Heucrp 3 PIIB 4 oTKI 33 -
— CBPOC 1Y — PI1O Harpyska 33 curaan ITutanue
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Tabnuua 3.2 — BBogHoe npucoeanHeHne

IIpusnak 0 IIpuznak 1 IIpusnak 2 IIpusnak 3 IIpusnak 4 IIpusnak 5 IIpusnak 6
- O;:ﬁifT BKJI no AIIB BKJIFOYEHO OOpEIB (a3l MT3 1 -
Bxon tpurrepa OTKJI ot Heycnemnoe OTKJIIOUEHO 3MH MT3 2 _
«Heucnp 1» 3amur 1 AIIB
Bxox tpurrepa OTKJI ot VPOB OTKIJI CIL ot B MT3 3 B
«Hewncmp 2» 3aIIUT 2 13
Cpaboran
— ek JI31 ITyck YPOB OTKIJI ot A3 - YMT3 -
Cpaboran
- e J132 [Tyck mo | PB - MT3 3 curn -
Heskn CB AYP1 Hewncmp HIIT PO Ucw — —
Hecoots neneit | HeucnpaBHocTh
Heorxa CB AYP2 yrpaBeHus MK3II UCLLI BB — —
Hanpsoxenue OTKJI CII ot
R AYP Ortka3 BB VPOB 1 curn [yck MT3 -
Heycnemnoe Hamnpasnenue
ABP U/l 3ammra OM Bbnokuposka 2 curH - -
[Tyck ABP Iepexon sa Camomp OTKJI | KsutupoBanue 3 curH - -
«YcTaBku 2»
Cpaboran
IIyck Bo3Bpara faTank J33 Bnox ot 3amur Heucnp 4 curH — _
BroxupoBka
C6poc Bo3BpaTa - ATIB ABapus 1 oTkn - -
BKJI BB no
ABP BKIITY - T'otoBHOCTB 2 OTKI - -
OTtcyTcTBYeT
OTKJI BB no OTKI TY HaTpsHKEHUE Brzos 3 oTKI - -
ABP
npu MT3
BK&S}? o CBPOC TY Hewnerp 3 PIIB 4 otk 33 -
OTKfB(}:)B o CBPOC IIY JI311 PIIO Harpyska 33 curaan IIutanne
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Tabmauua 3.3 — CeKMOHHBII BBIKJIFOYATEb

IIpu3nak 0 IIpuznak 1 IIpusnak 2 IIpusnak 3 IIpusnak 4 IIpusnak 5 IIpusnak 6
- OTKJT or - BKJIFOYEHO - MT3 1 OTKJL 1CIH
3aUT ot /13
Bxop tpurrepa OTKJI ot _ OTKJIIOUEHO _ MT3 2 OTKJI 2CII
«Hewucmp 1» 3amur 1 ot I3
Bxop tpurrepa OTKJI ot VPOB B MT3 3 B
«Hewncmp 2» 3aIIUT 2
Cpaboran
- parank JI31 ITyck YPOB OTKIJI ot A3 - YMT3 -
Cpaboran
- e J132 [Tyck mo | PB - MT3 3 curn -
— — Hewncmp HIIT PO Ucw — —
_ _ Hecoots neneit | HeucnpaBHocTh B _ B
YIpPaBJICHHUS MK3II
— — Ortka3 BB — 1 curH ITyck MT3 —
— — 3ammra OM Brokuposka 2 CUTH — —
- Tepexon Ha Camonp OTKJI | KsurupoBanue 3 curx — -
«YcTaBKH 2»
Cpaboran
- ek JI33 Biox ot 3amur Hewncmp 4 curn - -
— — — ABapus 1 oK — —
OTKIJI o
- BKIITY VPOB I'oToBHOCTH 2 oTKI — -
OtcyTcTBYeET
- OTKI TY HaIpsKEHUE Be13os 3 oTKI — -
npu MT3
BKJICB
0 ABP CBPOC TY Hewucrp 3 PIIB 4 oTK1 33 -
O;KEBC;,B CBPOC ITY JI3II PIIO Harpy3ka 33 curnan IMuranne
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IMPUJIOKEHUE N

CHHCOK «IIPOTOKOJIOB COOBITHI»

Tabmuma 1.1
Ne CoObiTus OT CoObiTust BB CoObiTus CB
1 [Turanue cHATO/TIOIAHO
2 Yachl OTKOPPEKTHPOBAHBI
3 W3menenue naTel/BpeMeHH
4 ITepexon/Bo3BpaT B pe3KUM MOHUTOPA
S CMeHa npOoUIMBKU
6 O4uCTKA CYUETYUKOB MOTOYACOB
7 Ouuctka QunI-naMaTu
8 BKJI/OTKJI BB mectHOE
9 BKJI/OTKJI BB uepe3 TY
10 Ksuruposanwue yepes [1Y/TY
11 OuyncTKa CYEeTINKOB KoMMyTaruii BB
12 OunCcTKa CYETYMKOB CPabATHIBAHMS 3AITUT
13 BKJIBBrno AlIB | BKJIBBmoAIIB |
14 IIporpaMMupoBaHue 3aBOJJCKUX HACTPOEK
15 BoccTraHoBieHe 3aBOJICKMX HACTPOEK
16 ABTOMAaTHYECKUH Mepexo]l Ha 3UMHEe/JIeTHEe BpeMsl
17 --- BKJI/OTKJI BB o ABP | BKJI/OTKJI CB nno ABP
3aBojckas KoHpurypauus | 3aBojckas KoHpurypamus | 3aBojickas KOH(Urypamus
18
BX010B/BeIxon0B OT BX0JI0B/BbIX070B BB BX010B/BeIxon0B CB
19 [IporpammupoBanue IIporpammupoBanue [IporpammupoBanue
3aBOJCKUX ycTaBokK OT 3aBOJICKUX ycTaBoK BB 3aBOJCKUX ycTaBok CB
20 dukcanus yCTaBOK B TaMSITH
21 dukcanusi KOHQUTYpaluu BXO10B/BBIX0JIOB
22 BoccraHoBiieHHE yCTaBOK M3 MaMSATH
23 BoccranoBieHre KoHGHUrypayy BX0J0B/BBIX0I0B

——
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INPUJIOXKEHHUE K

Bremnuii Bua v rabapuTHBINA YepTEkK

1085
164

184

2385
261

269

42

69,6

2239

Z36,9

Pucynox K.1 — Buemnuii Bua u rabapuTHBIN YepTek OJ0Ka 3alUThI

——

85

'



40

Pucynok K.2 — Buemnuit Bun u rabaputhsiii ueprex bPC
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108,5
114

164

184

2385
261

269

42

69,6

106,6

7239

238,9

Pucynok K.3 — Buemnuit Bun u radaputasiii ueprex MK3II ¢ BPC

——
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124

@ :pwpmue «3CTPA»

rza-estra.ru

37
212 45
2025
i 178 N
| J
NE 38

npeanpuaTHe «3CTPAD
rza-estra.ru

193,3
212

45

2025
178

Pucynox K.4 — Buemnuii Bua 1 rabapuTHBIN YepPTEX MyJIbTa YIPABICHUS U WHIAKAITIH
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Pucynox K.5 — YcranoBka mynbra ynpapiaeHHUs 1 MHIUKALH

——
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IMPUJIOKEHHUE JI

HOI[KJ'II-OLICHI/IC K 6J'IOKy 3allIUThI JaTYUKOB ,I[yl"OBOfI 3aIlIMTHEI U IYJIbTA YIIPABJICHUA

MK3I1-3 / MK3I1-M3

X2:6 D1

4»‘

1. Jatumku Ttoka myroBoi 3amuthl JI/[3-01 monkmrodaroTcs K OJOKY 3alllMThl AKPAHUPYIOIIUM
POBOIOM JUIs ¢1ab0TOYHBIX cUrHaoB. Pexomenayemsiii mpoBogq — UNITRONIC-ST 2xAWG 20/7
(BXOJIUT B KOMILIEKT ITOCTABKH ).

2. JlomyckaeTcsl MOAKIIOYeHNE HECKOJIBKUX JaTYMKOB HA OIMH KaHall JYTOBOM 3aIIMUTHI.

My-01/1y-M MK3I-3/M3
T
G | X15 } X44 | G
A | X133 S X455 A
B X1:4 =4 (\_,fJ X4:6 B

3. Jns mnonxmrouenuss myneta ymnpasinenus [1Y-01/ITY-M x Onoky 3amurbl HE0OXOIUMO
WCTIOJIh30BaTh MPOBOJ THIIA «BHUTas Tapa B dkpaHe». Pexomenmyemsiii mpoBog — UNITRONIC-ST
2XAWG 20/7. JTlonyckaeTcst HCIIOIb30BaTh aHAJIOTH CO CXOJHBIMHA TEXHUYECKUMH XapaKTePUCTHKAMHU.
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